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CULTURE AND DEVELOPMENT: THE IMPACT OF GLOBAL DIGITALIZATION 

 

Abstract 

Culture is the collective framework of shared values, beliefs, and practices that profoundly shapes a 

society's development trajectory. In the 21st century, the rapid and ubiquitous proliferation of digital 

technologies and social media has fundamentally altered how cultures are created, transmitted, consumed, 

and interact globally. This article explores the dynamic and complex relationship between digital culture and 

socio-economic development. It focuses on the transformative impact of digitalization in fostering new 

avenues for knowledge exchange, democratic participation, and economic growth through creative 

industries, while also examining the challenges related to cultural homogenization, digital divides, and the 

preservation of local heritage in a hyper-connected world. 

Keywords: 

culture, digitalization, development, cultural heritage, globalization, social media,  

creative economy, digital divide, cultural preservation. 

 

1. The Interplay of Culture and Development: A Foundational View 

Culture is not merely a component of society; it is the driver and enabler of sustainable human 

development. Development is understood not only as economic growth but as the expansion of real 

freedoms and capabilities, as articulated by Amartya Sen. 

¶ Cultural Capital and Human Development: A vibrant cultural environment fosters creativity, critical 

thinking, and social cohesion, which are essential inputs for innovation and effective governance. Cultural 

values influence everything from entrepreneurship rates to attitudes toward education and environmental 

stewardship. 

¶ The Development Agenda: International bodies, including UNESCO, recognize that development 

initiativesτfrom public health campaigns to climate actionτare more successful when they are culturally 

sensitive and contextually relevant. Ignoring local cultural frameworks often leads to the failure of 

development projects. 

2. The Digital Transformation of Culture 

Digitalization has provided tools that both magnify and challenge traditional cultural processes, 

creating a Global Digital Public Square. 

¶ Global Cultural Exchange: The internet, social media, and streaming platforms have eliminated 

geographic barriers, allowing for unprecedented, instantaneous cross-cultural dialogue. This exposure 

generates hybrid cultures and new global artistic movements. 

¶ Democratization of Content Creation: Digital tools have lowered the entry barrier for artistic and 

intellectual production. Individuals from marginalized communities can now bypass traditional gatekeepers 

(publishers, studios, and galleries) to share their stories and heritage directly with a global audience. 
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¶ Digital Cultural Heritage: High-resolution scanning, 3D modeling, and virtual reality (VR) technologies 

are revolutionizing the preservation and access to tangible and intangible cultural heritage. Museums and 

historical sites are creating immersive digital twins, ensuring their survival and making them accessible to 

anyone, anywhere. 

3. Culture as an Economic Engine: The Creative Industries 

The intersection of culture and digital technology has given rise to the Creative Economy, a significant 

driver of national income and job creation. 

¶ Digital Creative Sectors: This sector includes film, music, gaming, software design, and digital art. 

These industries leverage digital distribution networks to reach massive global markets with minimal physical 

infrastructure. The video game industry, for example, is now larger than the global film and music industries 

combined, generating jobs that require both technological and creative skills. 

¶ Local Content in a Global Market: The digital environment allows niche, local cultural productsτsuch 

as regional music, traditional crafts, or indigenous language contentτto find and serve diaspora communities 

and specialized global audiences, turning cultural distinctiveness into economic value. 

4. Challenges in the Digital Cultural Landscape 

While digitalization offers immense potential, it also presents critical challenges for equitable and 

sustainable cultural development. 

¶ Cultural Homogenization (The 'McDonaldization' Effect): The dominance of a few large, Western-

centric digital platforms and content providers can lead to the marginalization of local narratives and 

languages, threatening cultural diversity. 

¶ The Digital Divide: Access to high-speed internet, reliable electricity, and the necessary digital literacy 

remains profoundly unequal. This divide means that populations in underdeveloped regions are often 

excluded from the economic and cultural opportunities generated by the digital world, exacerbating existing 

global inequalities. 

¶ Intellectual Property and Fair Compensation: Digital distribution makes unauthorized copying and 

sharing easy. Developing effective digital rights management systems is crucial to ensure that creators, 

especially in smaller cultural industries, are fairly compensated for their work. 

5. Conclusion 

The relationship between culture and development is no longer confined to the physical world; it is 

increasingly played out in the digital realm. Digitalization is a powerful force that can accelerate inclusive 

development by empowering local creators, democratizing knowledge, and fueling the Creative Economy. 

However, realizing this potential requires concerted policy efforts to bridge the Digital Divide, promote 

platform diversity, and safeguard the integrity and financial viability of unique cultural expressions. The 

future of equitable development hinges on our ability to harness digital tools to celebrate and sustain the 

ǿƻǊƭŘΩǎ ŘƛǾŜǊǎŜ ŎǳƭǘǳǊŀƭ ǿŜŀƭǘƘΦ 
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THE BLENDED RING: CIRCUS ART AND SCIENCE IN THE 21ST CENTURY 

 

Abstract 

The 21st century has witnessed a profound transformation of the circus arts, evolving from the 

traditional spectacle to a sophisticated, interdisciplinary art form known as contemporary circus. This article 

explores the dynamic intersection of circus art and science, arguing that the integration of scientific 

principles, cognitive studies, and emerging technologies is crucial for the development, creation, and 

performance of modern circus. This synergy enhances artistic expression, drives innovation in apparatus and 

training methodologies, and fundamentally redefines the relationship between the performer, the work, and 

the audience, positioning the circus as a vital site for exploring the limits of the human condition and 

technological potential. 

Keywords 

circus arts, contemporary circus, technology, science, engineering, performance,  

innovation, interdisciplinary, training. 

 

Introduction 

The circus, in its traditional sense, evokes images of a sawdust ring, animal acts, and a singular focus 

on dazzling, distinct physical feats. However, the last few decades, particularly the 21st century, have seen 

the rise of contemporary circus, a movement that fundamentally re-imagines the form. Shedding its reliance 

on animal performance and often moving away from the classic big top structure, contemporary circus 

focuses on cohesive narrative, theatricality, emotional depth, and a more integrated, multidisciplinary 

approach to artistry. This metamorphosis has necessitated a closer and more formal engagement with 

science, engineering, and technology, blending the pursuit of artistic wonder with the rigor of scientific 

inquiry. 

The primary driver of this fusion is the constant push for innovation. In a highly competitive and rapidly 

evolving global entertainment landscape, the need to create new acts, apparatus, and performance 

experiences is paramount. This is where engineering and materials science become indispensable. The 

creation of complex, custom-built aerial structures, kinetic stages, and unique acrobatic props demands a 

deep understanding of load-bearing capacities, material strengths (such as advanced alloys and composites), 

and structural integrity. Safetyτa non-negotiable component of high-risk performanceτis entirely 

dependent on applying physics and engineering principles to design, construction, and rigging. The safety 

harness of an aerialist, the stability of a teeterboard, or the rotational mechanics of a Cyr wheel are all subject 

to precise calculation and scientific testing to ensure both performer and audience well-being. 

Furthermore, the science of the human body has become central to the training and development of 

the elite 21st-century circus artist. Contemporary training programs in institutions across the globe integrate 

sports science, kinesiology, and physiology to a degree unprecedented in traditional circus. The goal is no 
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longer just to achieve a trick, but to sustain a career. Understanding biomechanics is vital for optimizing 

movement efficiency, maximizing power, and, most critically, preventing injury. Circus artists now engage 

with cognitive training, psychological support, and specialized nutrition, drawing on established scientific 

methods to enhance self-efficacy, emotional control, and the mental resilience required for high-stakes 

performance. This holistic, scientifically informed approach to performer development acknowledges the 

artist as a complex system requiring integrated physical, cognitive, and affective training. 

Beyond the physical, the most visually striking contemporary shift is the integration of digital 

technology. The circus ring, or often, the non-traditional performance space, is now a canvas for light, sound, 

and interactive media. Projection mapping transforms mundane surfaces into dynamic, three-dimensional 

digital environments, allowing for real-time interaction between the performer and an imagined world. The 

use of robotics, drones, and LED-integrated costumes and props creates spectacular visual effects and new 

narrative possibilities. For instance, companies like Cirque du Soleil have pioneered the use of complex 

automation and digital scenery to create immersive, multi-sensory experiences. Technologies such as Virtual 

Reality (VR) and Augmented Reality (AR) are also beginning to find their niche, not only as tools for audience 

immersion but also as aids in the creative process and even as performance elements themselves. This 

technological infusion allows the contemporary circus to transcend the purely physical, blending human 

virtuosity with digital spectacle to redefine the concept of "wonder" for a modern audience. 

In essence, the 21st-ŎŜƴǘǳǊȅ ŎƛǊŎǳǎ ƛǎ ŀ ƭƛǾŜ ƭŀōƻǊŀǘƻǊȅ ǿƘŜǊŜ ŀǊǘ ŀƴŘ ǎŎƛŜƴŎŜ ŎƻƭƭŀōƻǊŀǘŜΦ ¢ƘŜ ŀǊǘƛǎǘΩǎ 

intuitive pursuit of the impossible is now grounded in the possible, calculable, and safe limits defined by 

scientific understanding. This dynamic interplay ensures the art form remains relevant, pushes the 

boundaries of human performance, and continues its millennia-old tradition of astonishing and engaging the 

public through a perfect blend of human skill and technological ingenuity. 
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TRANSPORTATION AND COMMUNICATION: CONNECTING THE MODERN WORLD 

 

Abstract 

 

Transportation and Communication are the foundational pillars of global commerce, economic 

development, and social interaction. Historically, progress in one field has always necessitated and propelled 

advances in the other. In the modern era, the profound integration of digital technology, high-speed 

networks, and advanced logistics has created a complex, interconnected global system. This article explores 

the current dynamics of these two symbiotic sectors, focusing on the transformative impact of digital 

communication on revolutionizing transportation logistics, driving efficiency, and shaping the future of global 

mobility and human connectivity. 

Keywords: 

transportation, communication, logistics, digital transformation, 5g, iot, global supply chain,  

infrastructure, telecommunications. 

 

1. The Symbiotic Relationship: A Historical Perspective 

The development of efficient movement of goods and people has always relied on the ability to 

transmit information. 

¶ Early Interdependence: The expansion of the railroad network in the 19th century was fundamentally 

dependent on the invention of the telegraph. Communication allowed for safe, centralized routing and 

scheduling of trains across vast, single-track networks, maximizing capacity and preventing accidents. 

Similarly, global maritime trade relied on radio communication for navigation and safety protocols. 

¶ Modern Fusion: Today, this relationship is seamless. Contemporary logistics relies entirely on real-

time data for every function, from tracking individual packages and managing port operations to optimizing 

complex supply chains. Digital communication is the control system for global transportation. 

2. Transportation: Efficiency and Digital Integration 

The transportation sector is defined by massive physical infrastructure and a continuous drive toward 

speed, efficiency, and increasing automation. 

2.1. Global Logistics and Infrastructure 

The movement of goods is dominated by highly sophisticated logistical networks. 

¶ Maritime Shipping: This remains the backbone of international trade, carrying over 80% of global 

goods volume. Efficiency is maximized through standardizing containerization and using advanced software 

to optimize vessel loading and port turnaround times. 

¶ Intelligent Transportation Systems (ITS): These systems use sensor technology, data processing, and 

wireless communication to manage traffic flow, improve road safety, and reduce congestion in urban 

environments. ITS relies on communication to provide real-time information to drivers and traffic controllers. 

2.2. The March Toward Automation 

Transportation is rapidly shifting toward autonomous and semi-autonomous control, requiring robust 

and instantaneous communication networks. 
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¶ Autonomous Vehicles (AVs): Self-driving cars and trucks require ultra-low latency (near-

instantaneous response time) and high-speed networks like 5G/6G to communicate with each other (Vehicle-

to-Vehicle, or V2V) and with the surrounding road infrastructure (V2I). This constant data exchange is critical 

for safety and coordinated movement. 

¶ Drones and Robotics: Used increasingly in warehousing and last-mile delivery, these systems rely on 

GPS and advanced cellular or satellite networks for precise navigation and remote control. 

3. Communication: Speed, Capacity, and Ubiquity 

The communication sector focuses on delivering fast, reliable, and omnipresent data transfer 

capabilities. 

3.1. Digital Infrastructure 

Modern communication relies on high-capacity infrastructure to handle global data volume. 

¶ Fiber Optics: Provides the physical infrastructure (backbone) for the internet, enabling the transfer 

of massive amounts of data across continents via terrestrial cables and deep-sea submarine cables at the 

speed of light. 

¶ 5G and Beyond: The fifth generation of wireless technology delivers the low latency and high 

bandwidth essential for mission-critical applications in transportation, such as remote control of heavy 

machinery and real-time coordination of autonomous fleets. 

3.2. The Internet of Things (IoT) 

The deep integration of transportation and communication is best characterized by the Internet of 

Things (IoT). 

¶ IoT involves embedding sensors, software, and network connectivity into physical objects. In 

transportation, this means every elementτfrom the train track to the container sealτis constantly 

communicating its status, location, and environmental conditions. 

¶ Predictive Maintenance: IoT sensors monitor vehicle health and component performance, allowing 

for predictive maintenance that anticipates failures before they happen, significantly reducing unexpected 

downtime and improving operational safety. 

4. Future Trends: Sustainability and Seamless Mobility 

The future of these interconnected fields involves deeper integration aimed at creating a more 

sustainable and accessible global network. 

¶ Mobility as a Service (MaaS): A concept that uses communication and real-time data to integrate 

various forms of transport (public transit, ride-sharing, micromobility) into a single, seamless, on-demand 

travel option for users. 

¶ Sustainable Logistics: Data and advanced modeling, driven by communication technology, allow 

companies to optimize supply chains for minimal environmental impact, choosing the most fuel-efficient 

routes and modes of transport, thereby minimizing carbon emissions. 

5. Conclusion 

Transportation and communication function as complementary systems, each enabling the global 

scale and complexity of the other. The continuing integration, driven by ultra-fast networks and the expansive 

Internet of Things, is not only optimizing the movement of goods and people but is fundamentally redefining 

global commerce, human connection, and the economic potential of nations. 
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THE SYNERGY OF TRANSPORTATION, COMMUNICATION, AND ENGINEERING 

 

Abstract 

Transportation and Communication are the lifeblood of modern society, enabling global trade and 

social interaction. Engineering serves as the indispensable discipline that designs, builds, and optimizes the 

systems underlying both. In the modern era, the fusion of these three sectorsτdriven by advancements in 

digital technology, data science, and materials scienceτis leading to unprecedented levels of efficiency, 

connectivity, and autonomy. This article explores the symbiotic relationship between these three fields, 

highlighting how engineering principles and innovation are continuously redefining global logistics, intelligent 

infrastructure, and real-time connectivity. 
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transformation, autonomous systems, telecommunications. 

 

1. Engineering as the Foundation 

Engineering provides the systematic methodology and technical expertise necessary to bridge the gap 

between abstract concepts (like network theory) and functional systems (like a smart highway or a fiber-

optic cable). 

Civil Engineering: Designs and constructs the physical backbone of transportation: roads, bridges, 

tunnels, ports, and airports. Its focus is on material science, structural integrity, and long-term durability 

under heavy loads and environmental stress. 

Electrical and Computer Engineering: Develops the electronic hardware and software systems crucial 

for both sectors, from control units in autonomous vehicles to the complex routing algorithms used in 

telecommunication networks. 

Systems Engineering: This discipline is vital for managing the immense complexity of interconnected 

transport and communication networks, ensuring reliability, interoperability, and efficiency across multiple 

scales. 

2. The Digital Transformation of Transportation 

The efficiency of modern transportation is no longer limited by physical constraints but by the quality 

of its supporting communication network. Engineering manages this transformation. 

Intelligent Transportation Systems (ITS): These systems use sensor technology, data processing, and 

wireless communication, designed by electrical and computer engineers, to manage traffic flow, improve 

safety, and reduce congestion. The communication infrastructure allows components like smart traffic lights 

and electronic toll collection systems to interact seamlessly. 
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Autonomous Vehicles (AVs): The development of AVs is a profound engineering challenge requiring 

the convergence of several fields: 

Mechanical Engineering: Designing reliable braking and steering systems. 

Software Engineering: Developing complex decision-making and path-planning algorithms. 

Communication Engineering: Ensuring ultra-low latency (near-instantaneous) data exchange via 5G 

networks for safety-critical V2V (Vehicle-to-Vehicle) and V2I (Vehicle-to-Infrastructure) communications. 

Logistics Optimization: Industrial and Operations Research Engineering uses mathematical models and 

computing power to optimize global supply chains, minimizing costs and maximizing throughput. 

3. Communication Engineering: Enabling Global Connectivity 

Communication engineering focuses on designing systems that transmit information reliably and at 

high speed, thereby enabling the complexity of global commerce and transport. 

Network Infrastructure: This field designs the physical layers (fiber optic cables, satellites, radio 

towers) and the logical layers (protocols and routing algorithms) that form the global internet and mobile 

networks. 

Telecommunication Standards: Engineers develop and refine standards (like 5G and future 6G) that 

increase bandwidth and reduce latency. The move to 5G is not just about faster phones; it's about enabling 

the Internet of Things (IoT), where vehicles, ships, and cargo containers are constantly communicating their 

status and location. 

Satellite Systems: Aerospace and communications engineers design, launch, and maintain global 

positioning systems (GPS, GLONASS, etc.) and communication satellites, which are essential for navigation in 

remote areas, aviation, and maritime transport. 

4. Future Challenges and Sustainable Engineering 

The central challenge for engineering in this integrated domain is achieving both efficiency and 

sustainability. 

Green Transportation: Engineers are designing energy-efficient transport methods, from optimizing 

battery performance in electric vehicles to developing alternative fuels and optimizing propulsion systems in 

ships and aircraft. 

Smart Infrastructure: Future infrastructure must be "smart" and adaptiveτable to monitor its own 

condition (structural health monitoring) and dynamically respond to traffic conditions, thereby reducing 

resource consumption and improving safety. 

Data Security: As transport and communication systems become more interconnected, cybersecurity 

engineering is critical to protect this vital infrastructure from threats. 

5. Conclusion 

The modern globalized world is defined by the seamless flow of data, goods, and people. This complex 

functionality is entirely dependent on the applied principles of engineering. By integrating design, analysis, 

and execution across civil, electrical, mechanical, and systems disciplines, engineering continuously pushes 

the boundaries of what is possible, ensuring that the critical systems of transportation and communication 

remain robust, efficient, and innovative. 
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˹͍͊͊ͪͦ͊͘ ˨ͯͤΎ͎͔ͦ͘͡Έ, ͫ ͭ͊ͪ΄͙͚ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡Έ. 

˴͍ͯͪ͋͊ͤͦ ̍ͻ͊ͫ͡, ͫ ͔ͭͯ͒ͤͭ 2͎ͦ ͯͪͫ͊͟Φ 

͔͎́ͯͪͣͤͫͦͦ͟͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͎ͫͭͤͤͦͦ ͙͍͔͙͔ͯͤͪͫͭͭ͊ ͙͔͙ͣͤ ˿ΦˢΦ ˹͙Ύ͍ͦ͊͘Φ 

ˢ͔͍ͭ͊͊ ˢ͚͎ͯ͡Έ, ͫ ͔ͭͯ͒ͤͭ͊͟ м͎ͦ ͯͪͫ͊͟.  

ˮ͙ͤͫͭͭͯͭ͊ ͙͔͔ͤ͗ͤͪͤͦ-͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͙ ͭͪ͊ͤͫͨͦͪͭͤ·ͻ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟. 

ˢ΄͎͊͋͊ͭΣ ͔͙́ͯͪͣͤͫͭ͊ͤ͟Φ 

 

˿˻ˤ˾˩˸˩˹˹ˢ̒ ˿˩˶̎˿˴˻̆˻˭̒˯˿́ˤ˩˹˹ˢ̒ ́˩̆˹ˮ˴ˢΥ ́˩˹˨˩˹̇ˮˮ ̇ˮ̅˾˻ˤˮ˭ˢ̇ˮˮ 

 ˮ  ˢˤ́˻˹˻˸ˮ˭ˢ̇ˮˮ ˤ ˴˻˹́˩˴˿́˩ ˽˻ˤ̍̊˩˹ˮ̒ ̏̅̅˩˴́ˮˤ˹˻˿́ˮ ˢ˽˴ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͚͒͊ͤͤͦ ͫͭ͊ͭΈ͔ ͍͙ͨͪͦͦ͒ͭͫΎ ͔ͦͣͨͫͤ͟͟͡·͚ ͙͊ͤ͊͘͡ ͍͔͔ͫͦͪͣͤͤ·ͻ ͔͔ͭͤ͒ͤͼ͙͚ ͍͙͙ͪ͊ͭ͘Ύ 

͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͚ͫͭͤͤͦ ͔ͭͻ͙͙ͤ͟ ͍ ͍͙ͯͫͦ͡Ύͻ ͔͍͔͚̉ͭͪͭͦ ͨͪͦͣ·΄͔͚ͤͤͦ͡ ͔͍ͪͦ͡Όͼ͙͙Φ ˮ͔͔ͫͫ͒ͯͭͫ͡Ύ 

͔͔ͨͪͻͦ͒ ͦͭ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͔ͣͻ͙͙͍͊ͤͪͦ͊ͤͤ͘·ͻ ͎͔͎͍͊ͪ͊ͭͦ ͟ ͙͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·ͣ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͣ 

͔ͪͦ͋ͦͭͦͭͻ͙ͤ;͔͙ͫͣ͟ ͔ͦͣͨͫ͊ͣ͟͟͡Σ ͺͯͤ͟ͼ͙͙ͦͤͪͯΌ΅͙ͣ ͍ ͪ͊ͣ͊͟ͻ ͔͙͚͒ͤͦ ͼ͙ͺ͍͚ͪͦͦ Ή͙͔ͦͫͫͭͣ͟·Φ ˻͔ͫͦ͋ͦ 

͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͙ͭ͊ͣ͟ ͟͡Ό;͔͍·ͣ ͍͔͙ͤ͊ͨͪ͊ͤ͡ΎͣΣ ͊͟͟ ͍͙͙͔ͪ͊ͭ͘ ͍͊ͭͦͤͦͣͤ·ͻ ͍ͭͪ͊ͭͦͪͦ͟ ͙ 

͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͍ͪͦ͋ͦͭͦΣ ͙͔͎ͤͭͪ͊ͼ͙Ύ ͙͔ͫͫͭͣ ͭͦ;͎ͤͦͦ ͔͔͔͙ͣ͒͘͡͡Ύ ͤ͊ ͍͔ͦͫͤͦ ͔ͭͻ͎͙͚ͤͦͦ͡ 

˥˶˻˹ˢ˿˿κDt{Σ Lƻ¢ ͙ ͣ͊΄͙͎ͤͤͦͦ ͦ͋ͯ;͔͙ͤΎΣ ͊ ͔ͭ͊͗͟ ͍͔͔͙͔ͤ͒ͪͤ Ή͔͙ͭͪ͟͡;͔͙ͫ͟ͻ ͙͍ͫͦ͡·ͻ ͍ͯͫͭ͊ͤͦͦ͟Φ 

ˢ͙͙ͤ͊ͪͯ͘͡ΌͭͫΎ ͔ͭͻ͎͙ͤͦͦ͡;͔͙͔ͫ͟ ͔͊ͫͨͭ͟· ͙ͫͦ͒͊ͤ͘Ύ ͣ͊΄͙ͤ ͫ Ή͔͔͙ͣͤͭ͊ͣ͡ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͙͔͔ͤͭͭ͊͟͡͡Σ 

ͫͨͦͫͦ͋ͤ·ͻ ͙͍͊͒͊ͨͭͪͦ͊ͭΈͫΎ ͟ ͙͔ͣͤ͘ΎΌ΅͙ͣͫΎ ͎͔͊ͪͦͭͻ͙ͤ;͔͙ͫͣ͟ ͍͙ͯͫͦ͡Ύͣ ͙ ͙͙ͨͪͤͣ͊ͭΈ ͔͙͍ͦͨͪ͊ͭͤ·͔ 

͔ͪ΄͔͙ͤΎΦ ˾͙͍͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ Ή͙ͦͤͦͣ͟;͔͙͔ͫ͟ ͙ ͙ͤͺͪ͊ͫͭͪͯͭͯͪͤ͟·͔ ͍·͍ͦ͘·Σ ͍ͫΎ͊ͤͤ͘·͔ ͫ ΄͙͙ͪͦͣ͟ 

͍͔͔͙͔ͤ͒ͪͤͣ ͍·͔ͫͦͦͭ͟ͻ͎͙ͤͦͦ͡;͚ͤͦ ͔ͭͻ͙͙ͤ͟Σ ͍͟͡Ό;͊Ύ ͍ͦͨͪͦͫ· ͔͙ͦͯͨ͊ͣͦͫͭ͟Σ ͎͍͙ͨͦ͒ͦͭͦ͟ ͍͊͒ͪͦ͟ ͙ 

͍͙͙ͪ͊ͭ͘Ύ ͔͔͙ͭͣ͊ͭ͡;͔͚ͫͦ͟ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͍ ͔ͫ͡Έ͚ͫͦ͟ ͔͙ͣͫͭͤͦͫͭΦ ˨ͦ͊͘͟·͍͔͊ͭͫΎΣ ;ͭͦ ͼ͙ͺ͍ͪͦ͊Ύ 

ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙Ύ ͨ͊ͪ͊͟ ͔ͫ͡Έͻͦͣ͊͘΄͙ͤ Ύ͍͡Ύ͔ͭͫΎ ͙͙ͪͭ͟;͔͙ͫ͟ ͍͊͗ͤ·ͣ ͺ͊ͭͦͪͦͣ͟ ͒͡Ύ ͔͔ͦ͋ͫͨ;͔͙ͤΎ 

͍ͨͪͦ͒ͦͦ͡Έ͍͔͚ͫͭͤͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͙ ͚ͯͫͭͦ;͙͍͎ͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͎͊ͪͦͨͪͦͣ·΄͔͎ͤͤͦͦ͡ ͔ͦͣͨͫ͊͟͟͡Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ͊Ύ ͔ͭͻ͙ͤ͊͟Σ ͭͦ;͔ͤͦ ͔͔͔͙͔ͣ͒͘͡͡Σ ͍͊ͭͦͤͦͣͤ·͔ ͭͪ͊ͤͫͨͦͪͭͤ·͔ ͔͍ͫͪ͒ͫͭ͊Σ 

͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͔ ͪͦ͋ͦͭ·Σ Ή͔͙ͭͪ͟͡ͺ͙͊͟ͼ͙ΎΣ ͙͔͔ͤͭͪͤͭ ͍͔΅͔͚ όLƻ¢ύΣ ͙͍͔ͫͯͫͫͭͤͤ͟·͚  

͙͔͔ͤͭͭ͟͡͡ όˮˮύΣ ͼ͙ͺ͍͙ͪͦ͊͘ͼ͙Ύ ˢ˽˴Σ ǎƳŀǊǘ-͔ͭͻ͙ͤ͊͟Φ 

 

мΦ ˿͍͔͔͔ͦͪͣͤͤͦ ͫͦͫͭͦΎ͙͔ͤ ͙ Ή͍ͦ͡Όͼ͙Ύ ͨ͊ͪ͊͟ ͔ͫ͡Έͻͦͣ͊͘΄͙ͤ 

˿͍͔͔ͦͪͣͤͤ·͚ Ήͭ͊ͨ ͍͙͙ͪ͊ͭ͘Ύ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͚ͫͭͤͤͦ ͔ͭͻ͙͙ͤ͟ ͻ͔͙͔͊ͪ͊ͭͪͯͭͫ͘͟Ύ ͔͔ͨͪͻͦ͒ͦͣ ͦͭ 

͚ͨͪͦͫͭͦ ͔ͣͻ͙͊ͤ͊͘ͼ͙͙ ͍ͭͪͯ͒ͦ·ͻ ͨͪͦͼ͔͍ͫͫͦ ͟ ͙ͫͦ͒͊ͤ͘Ό ͔ͦͣͨͫͤ͟͟͡·ͻ ͙͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·ͻ ͙͔ͫͫͭͣΦ ˩͙ͫ͡ ͍ 

·· ͍͔͔͟ ͟͡Ό;͔͍·ͣ ͔ͭͪͤ͒ͦͣ ͋·͊͡ ͙͍͔͙ͯͤͪͫ͊͊͘͡ͼ͙Ύ ͙ ͪͦͫͭ ͣͦ΅͙ͤͦͫͭ ͣ͊΄͙ͤΣ ͭͦ ͍ ··L ͍͔͔͟ ͊͟ͼ͔ͤͭ 

͔͙ͫͣͫͭͫ͡Ύ ͤ͊ ͙ͻ ͔ͫͨͼ͙͙͊͊͘͡ͼ͙ΌΣ ͙͔͔͙ͤͭͭͯ͊͊͘͟͡͡͡ͼ͙Ό ͙ Ή͎͙ͦͦ͟͡;ͤͦͫͭΈ ώмΣ ŎΦ прϐΦ 

¶ ˾ͦͫͭ ͺͯͤ͟ͼ͙ͦͤ͊͡Έ͙ͤͦͫͭ ͙ ͔ͫͨͼ͙͙͊͊͘͡ͼ͙͙Υ ˿ ͍͔͔ͦͪͣͤͤ·͔ ͎͔͎͊ͪ͊ͭ· ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͚ͫͦ͋ͦ 

͎ͣͤͦͦͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ·͔ ͨ͊ͭ͡ͺͦͪͣ·Σ ͫͨͦͫͦ͋ͤ·͔ ͍·ͨͦͤ͡ΎͭΈ ͔ͤͫͦ͟͡Έͦ͟ ͔ͦͨͪ͊ͼ͙͚ ͊͘ ͙ͦ͒ͤ ͨͪͦͻͦ͒ 

ό͙͔ͤ͊ͨͪͣͪΣ ͦ͋ͪ͊͋ͦͭ͊͟ ͨͦ;͍·Σ ͔͍ͨͦͫ ͙ ͍͔͔͙͔ͤͫͤ ͔͙͚ͯ͒ͦ͋ͪͤύΦ ˽͔͊ͪ͊͡͡͡Έͤͦ ͍͙͍͔ͪ͊͊ͭͫ͘Ύ ͙ͤ΄͊ 
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͍·͔ͫͦͦͫͨ͟ͼ͙͙͙͍͚͊ͪͦ͊ͤͤͦ͘͡ ͔ͭͻ͙͙ͤ͟ ͒͡Ύ ͔ͦͤͪͭͤ͟͟·ͻ ͯ͟͡Έͭͯͪ ͙ ͍͙͚ͯͫͦ͡Φ 

¶ ˽͍ͦ·΄͔͙͔ͤ ͙ͪͦ͡ Ή͔͙͙ͭͪͦͤ͟͟͡ ͙ ͔͔͙͙ͭͣ͊ͭ͟͡Υ x ͍ͦͪͭͦ·͔ ͦͣͨ͟ΈΌ͔ͭͪ·Σ ͒͊ͭ;͙͙͟ ͙ ͙͔ͫͫͭͣ· 

͔͔͙͙ͭͣ͊ͭ͟͡ ͙ͫͭ͊͡ ͔ͤͦͭΆ͔͔͚ͣͣͦ͡ ;͊ͫͭΈΌ ͍ͤͦ·ͻ ͔͔͚ͣͦ͒͡Σ ͔͔ͦ͋ͫͨ;͙͍͊Ύ ͫ͋ͦͪ ͒͊ͤͤ·ͻΣ ͔ͯ͒͊ͤͤ͡·͚ 

͙͙͎ͣͦͤͭͦͪͤ ͙ ͙͎͙͒͊ͤͦͫͭͯ͟Φ 

нΦ ˴͡Ό;͔͍·͔ ͔ͭͻ͎͙ͤͦͦ͡;͔͙͔ͫ͟ ͔ͭͪͤ͒· ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙͙ ͔ͫ͡Έͻͦͣ͊͘΄͙͔͙ͤͦͫͭͪͦͤΎ 

нΦмΦ ˢ͍͙ͭͦͤͦͣ͊͘ͼ͙Ύ ͙ ͙ͪͦ͋ͦͭ͊͘ͼ͙Ύ 

˾͊ͪ͊͋ͦͭ͊͘͟ ͍͊ͭͦͤͦͣͤ·ͻ ͍ͭͪ͊ͭͦͪͦ͟ ͙ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͍ͪͦ͋ͦͭͦ Ύ͍͡Ύ͔ͭͫΎ ͙ͦ͒ͤͣ ͙͘ 

͙͔͔ͤ͊͋ͦ͡ ͔͔͙͍ͨͪͫͨͭͤ͟·ͻ ͍͔͙͚ͤ͊ͨͪ͊ͤ͡Φ ͙͔́͊͟ ͣ͊΄͙ͤ·Σ ͦͫͤ͊΅͔ͤͤ·͔ ͙͔͙ͫͫͭͣ͊ͣ ͔ͭͻ͙ͤ;͔͎ͫͦͦ͟ ͔͙ͪͤ͘ΎΣ 

͙͙͒͊ͪ͊ͣ͡ ͙ ͎͙͙͊ͦͪͭͣ͊ͣ͡ ˮˮΣ ͫͨͦͫͦ͋ͤ· ͪ͊͋ͦͭ͊ͭΈ ͔͋͘ ͔ͦͨͪ͊ͭͦͪ͊ ͍ ͙͔͊͋ͤ͟ ώнΣ ŎΦ ммнϐΦ 

¶ ˢ͍ͭͦͤͦͣͤ·͔ ͭͪ͊ͭͦͪ͟·Υ ʕ ͔͒ͯ΅͙͔ ͙͍ͣͪͦ·͔ ͙͍͙͔͙ͨͪͦͦ͒ͭ͘͡ όWƻƘƴ 5ŜŜǊŜΣ /bI LƴŘǳǎǘǊƛŀƭύ ͔ͯ͗ 

͔͍͙͙ͨͪ͒ͫͭ͊͡ ͦͤ͟ͼ͔ͨͭ· ͙ ͦͨ·ͭͤ·͔ ͦ͋ͪ͊͘ͼ· ͨͦͤͦͫͭ͡ΈΌ ͍͊ͭͦͤͦͣͤ·ͻ ͍ͭͪ͊ͭͦͪͦ͟Σ ͍ͯͨͪ͊͡Ύ͔ͣ·ͻ ͫ 

ͨͦͣͦ΅ΈΌ ͼ͔͙͍͚ͤͭͪ͊ͦ͊ͤͤͦ͘͡ ͙͔͒ͫͨͭ;͔͚ͪͫͦ͟ ͙͔ͫͫͭͣ·Φ 

¶ ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͔ ͪͦ͋ͦͭ· ό!ƎǊƛōƻǘǎύΥ ˾ ͦ͋ͦͭ· ͒͡Ύ ͙ͨͪͦͨͦ͟͡Σ ͭͦ;͔;͎ͤͦͦ ͦͨͪ·͙͍͙ͫ͊ͤ͟ΎΣ 

ͫ͋ͦͪ͊ ͯͪͦ͗͊Ύ ͺ͍ͪͯͭͦ͟ ͙ Ύ͎ͦ͒Σ ͊ ͔ͭ͊͗͟ ͒͡Ύ ͙͙͎ͣͦͤͭͦͪͤ͊ ͫͦͫͭͦΎ͙ͤΎ ͔͍͍ͨͦͫͦΦ ˮͻ ͟͡Ό;͔͍·͔ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊ 

ς ͍ ·ͫͦ͊͟Ύ ͭͦ;ͤͦͫͭΈΣ ͪ͊͋ͦͭ͊ нпκт ͙ ͙͔͙͔ͫͤ͗ͤ ͔͙ͯͨͦͭͤͤ͡Ύ ͨͦ;͍·Φ 

нΦнΦ ˮ͔͎ͤͭͪ͊ͼ͙Ύ ͍ ͙͔ͫͫͭͣ· ͭͦ;͎ͤͦͦ ͔͔͔͙ͣ͒͘͡͡Ύ 
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USE OF AUTOMATIC SYSTEMS IN AGRICULTURAL PRODUCTION: EFFICIENCY AND PROSPECTS 

 

Abstract 

The article examines various automatic systems used in agriculture, including robotics, sensor 

technologies, and digital management platforms. Examples of economic efficiency, cost reduction, and yield 

improvement are provided. 
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мΦ ˤ͙͒· ͍͙͊ͭͦͣ͊ͭ;͔͙ͫ͟ͻ ͙͔ͫͫͭͣ 

мΦмΦ ́ͦ;͔ͤͦ ͔͔͔͙͔ͣ͒͘͡͡Υ Dt{Σ ͒ͪͦͤ·Σ ͔ͫͤͫͦͪ· ͙ ͍͙͊ͭͦͣ͊ͭ;͔͙͔ͫ͟ ͔ͫΎ͙͟͡ ͍ͨͦͦ͘͡ΎΌͭ ͍͙ͨͪͦͦ͒ͭΈ 

͙͒ͺͺ͔͔ͪͤͼ͙͍ͪͦ͊ͤͤ·͚ ͔͍ͨͦͫ ͙ ͍͔͔͙͔ͤͫͤ ͔͙͚ͯ͒ͦ͋ͪͤΦ ˽͙͔͔͙͔ͪͣͤͤ ͒͊ͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙͔ͫͤ͗͊ͭ 

͔͔ͨͪͪ͊ͫͻͦ͒ ͔͍ͪͫͯͪͫͦ ͙ ͍͔͙ͯ͡;͙͍͔͊ͭ ͚ͯͪͦ͗͊ͤͦͫͭΈ ͤ͊ мрς30 %. 

мΦнΦ ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͙Ύ ͻ͔͙ͪ͊ͤͤΎΥ ͔͍̏͊ͭͦͪ͡· ͙ ͻ͙͙ͪ͊ͤ͡΅͊ ͦͫͤ͊΅͊ΌͭͫΎ ͙͔͙ͫͫͭͣ͊ͣ ͦͤͭͪͦ͟͡Ύ 

͔͔ͭͣͨͪ͊ͭͯͪ·Σ ͍͙͊͗ͤͦͫͭ͡ ͙ ͍͔͙ͤͭ͡Ύͼ͙͙Φ ͙̇ͺ͍͚ͪͦͦ ͙͙͎ͣͦͤͭͦͪͤ ͔͍ͨͪ͒ͦͭͪ͊΅͔͊ͭ ͨͦͪ;ͯ ͔ͪͤ͊͘Σ ͍ͦͦ΅͔͚ ͙ 

ͺ͍ͪͯͭͦ͟ ͙ ͍ͨͦͦ͘͡Ύ͔ͭ ͎͙͍ͨͪͦͤͦͪͦ͊ͭ͘Έ ͔͙ͨͦͭͪ ͔͔͊ͪ͊ͤ͘Φ 

мΦоΦ ˾͙ͦ͋ͦͭ͊͘ͼ͙Ύ ͔͙ͭͨ͡ͼΥ ˾ͦ͋ͦͭ· ͍·ͨͦͤ͡ΎΌͭ ͔͍ͨͦͫΣ ͙͍ͨͦ͡Σ ͯͻͦ͒ ͊͘ ͔͙ͪ͊ͫͭͤΎ͙ͣ ͙ ͫ͋ͦͪ ͯͪͦ͗͊ΎΦ 

ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͙Ύ ͔͙ͭͨ͡ͼ ͍ͨͦ·΄͔͊ͭ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡ΈͤͦͫͭΈ ͤ͊ олςрл ҈Σ ͙͔ͫͤ͗͊ͭ ͯ;͙͔͊ͫͭ ;͔͍͔ͦ͊͟͡ ͙ 

͙͙͙͙͔ͣͤͣͪͯͭ͘ ͙ͪͫ͟ ͍͔͔͙ͨͦͪ͗͒ͤΎ ͔͙͚ͪ͊ͫͭͤΦ 

нΦ ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͙Ύ ͎͙͙͙ͦͫͭ͟͡ ͙ ͔͔͙ͨͪͪ͊͋ͦͭ͟ 

˿͙͍ͦͪͭͪͦͦ;ͤ·͔ ͙͙͙ͤ͡Σ ͍͔͚͔ͦͤͪ͟·Σ ͍͔͍ͫͦ·͔ ͔͙ͭͪͣͤ͊͡· ͙ ͍ͯͨ͊ͦͦ͟;ͤ·͔ ͪͦ͋ͦͭ· ͯͫͦͪ͟ΎΌͭ 

ͦ͋ͪ͊͋ͦͭͯ͟ ͨͪͦ͒ͯ͟ͼ͙͙Σ ͍ͨͦ·΄͊Όͭ ͭͦ;ͤͦͫͭΈ ͙ ͔ͯͣͤΈ΄͊Όͭ ͭͪͯ͒ͦ͊ͭͪ͊ͭ͘·Φ 

оΦ ͙̏ͦͤͦͣ͟;͔ͫ͊͟Ύ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ 

½ ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͙Ύ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͙ͫͤͭ͘ΈΥ 

½ ˭͊ͭͪ͊ͭ· ͪ͊͋ͦ;͔͚ ͙ͫ͡· τ ͒ ͦ пл ҈Τ 

½ ˾͊ͫͻͦ͒ ͍ͦ͒· τ ͒ ͦ сл ҈Τ 

½ ˾͊ͫͻͦ͒ ͔͙͚ͯ͒ͦ͋ͪͤ τ ͒ ͦ ол ҈Τ 

½ ˽͔͙ͦͭͪ ͯͪͦ͗͊Ύ τ ͒ ͦ мр ҈Φ 

пΦ ˽͔͔͙͍ͪͫͨͭ͟· ͍͙͙ͪ͊ͭ͘Ύ 

½ ˣͯ͒ͯ΅͙͔ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͍͟͡Ό;͊ΌͭΥ 

½ ˢ͍ͭͦͤͦͣͤ·͔ ͭͪ͊ͭͦͪ͟· ͙ ͚ͦͣ͋͊ͤ͟·Τ 

½ ˿͙͔ͫͭͣ· ͦͣͨ͟ΈΌ͔͎ͭͪͤͦͦ ͔͙ͪͤ͘ΎΤ 

½ ˽͎͙͍͙͔ͪͦͤͦͪͦ͊ͤ͘ ͚͙ͯͪͦ͗͊ͤͦͫͭ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ˮˮΤ 

½ ˾͍͙͙͔͊ͭ͘ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͎ͫͭͤͤͦͦ ˮ͔͔ͤͭͪͤͭ͊ ͍͔΅͔͚ ό!ƎǊƻ-IoT). 

˭͊͟͡Ό;͔͙͔ͤΥ ˢ͍͙ͭͦͣ͊ͭ;͔͙͔ͫ͟ ͙͔ͫͫͭͣ· Ύ͍͡ΎΌͭͫΎ ͟͡Ό;͔͍·ͣ ͺ͊ͭͦͪͦͣ͟ ͍ͨͦ·΄͔͙ͤΎ 

Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͎͊ͪͦͨͪͦͣ·΄͔͎ͤͤͦͦ͡ ͔ͦͣͨͫ͊͟͟͡Φ ˮͻ ͍͔͔͙͔ͤ͒ͪͤ ͯͫͦͪ͟Ύ͔ͭ ͼ͙ͺ͍ͪͦͯΌ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙Ό 

͙ͦͭͪ͊ͫ͡Σ ͙͔ͫͤ͗͊ͭ ͊ͭͪ͊ͭ͘·Σ ͍ͨͦ·΄͔͊ͭ ͚ͯͪͦ͗͊ͤͦͫͭΈ ͙ ͊͟;͔͍ͫͭͦ ͨͪͦ͒ͯ͟ͼ͙͙Φ 

 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·: 

1. ˬ͍ͯͦ͟ ˮΦ ˤΦ ˾͙ͦ͋ͦͭ͊͘ͼ͙Ύ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊Φ τ ˸ ͍ͦͫ͊͟Υ ˹͊ͯ͊͟Σ нлнмΦ 

2. ˶͙ͦͨ͊ͭͤ ˿Φ ˢΦ ͙̇ͺ͍ͪͦ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͻ͔͙ͪ͊ͤͤΎ ͨͪͦ͒ͯ͟ͼ͙͙Φ τ ˾ ͍ͦͫͭͦ-ͤ-͊˨ͦͤͯΥ ˢ͎ͪͦ-˿͔͍͙ͪͫΣ нлнлΦ 

3. ͔̉ͪͤ·΄͍ͦ ˽Φ ˢΦ Lƻ¢ ͍  ˢ˽˴Φ τ ˩ ͔͙͎͊ͭͪͤ͋ͯͪ͟Υ ̂ͪ͊͡-˽͔ͪͫͫΣ нлннΦ 

4. FAO. Digital Agriculture and Automation. τ Rome, 2023. 

5. Brown T. Innovation in Smart Farming Technologies. τ Academic Press, 2021 

ϭ ˢ͔͍ͭ͊͋͊ ˨ΦΣ ˹͍͊͊ͪͦ͘ ˸ΦΣ ˥͔͙͔͍͒͡ ˿ΦΣ ˴͔͍͊͊͟ ˹Φ, 2025 
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˨͍ͦͫͤ͊͊ͪͦ͘ ˣ͚͊ͪ͊ͣΣ ͨ ͔͍͔ͪͨͦ͒͊͊ͭ͡Έ 

͔͙͚́ͯͪͣͤͫ͟͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͚ ͙͙ͤͫͭͭͯͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ 

ˢ͔͍ͭ͊ ˸͔ͪ͒͊ͤΣ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡Έ 

͔͙͚́ͯͪͣͤͫ͟͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͚ ͙͙ͤͫͭͭͯͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ 

˴ͦ;͍ͣͯͪ͊͒ͦ ̊͊ͭ͡·͟Σ ͔ͫͭͯ͒ͤͭ 

͔͙͚́ͯͪͣͤͫ͟͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͚ ͙͙ͤͫͭͭͯͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ 

˥͔͍͊ͪ͊ ˨͔͚͗ͻͯͤΣ ͔ͫͭͯ͒ͤͭ 

͔͙͚́ͯͪͣͤͫ͟͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͚ ͙͙ͤͫͭͭͯͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ 

͎Φ ˨͊΄͎ͦͯ͘Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˸˩ˬ˨ˮ˿̇ˮ˽˶ˮ˹ˢ˾˹̍˯ ˿ˮ˹́˩˭Υ ˴ˢ˴ ́˩˻˾ˮ̒ ˽˻˶̒ ˻ˣ̌˩˨ˮ˹̒˩́  

ˤ̍˿̊̂̑ ˸ˢ́˩˸ˢ́ˮ˴̂ ˮ ̅ˮ˭ˮ˴̂  

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͟͡Ό;͔͍͊Ύ ͪͦ͡Έ ͔͙͙ͭͦͪ ͨͦ͡Ύ ͊͟͟ ͦͤ͟ͼ͔ͨͭͯ͊͡Έ͎ͤͦͦ ͣͦͫͭ͊ ͔ͣ͗͒ͯ ͍·ͫ΄͔͚ 

͔͙͚ͣ͊ͭͣ͊ͭͦ͟ ͙ ͔͔͙ͭͦͪͭ;͔͚ͫͦ͟ ͺ͙͙͚ͦ͘͟ ͍ ͪ͊ͣ͊͟ͻ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͫ͊Φ ˢ͙͙ͤ͊ͪͯ͘͡ΌͭͫΎ 

͔͙ͣͭͦ͒;͔͙͔ͫ͟ ͔͊ͫͨͭ͟· ͔͍͙ͨͪͨͦ͒͊͊ͤΎ ͙ͭ͊͟ͻ ͔͍ͪ͊͒ͦ͘͡Σ ͊͟͟ ͍͔ͭͦͪͤ͟·͚ ͙͊ͤ͊͘͡ ͙ ͙͒ͺͺ͔͔ͪͤͼ͙͊͡Έͤ·͔ 

͍͔͙ͯͪ͊ͤͤΎ ͍ ;͊ͫͭͤ·ͻ ͙͍ͨͪͦͦ͒ͤ͘·ͻΣ ͤ͊ ͙͔͔ͨͪͣͪ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ·ͻ ͺ͙͙͘;͔͙ͫ͟ͻ ͔͙͚ͭͦͪ ς 

Ή͔͙͙͙ͭͪͦ͒ͤ͊ͣ͟͟͡ ͙ ͦ͋΅͔͚ ͔͙͙ͭͦͪ ͙͔ͦͭͤͦͫͭ͡Έ͙ͤͦͫͭΦ  

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ 

 ͔͙ͭͦͪΎ ͨͦ͡ΎΣ ͍·ͫ΄͊Ύ ͔͙ͣ͊ͭͣ͊ͭ͊͟Σ Ή͔͙͙ͭͪͦ͒ͤ͊ͣ͊͟͟͡Σ ͦ͋΅͊Ύ ͔͙ͭͦͪΎ ͙͔ͦͭͤͦͫͭ͡Έ͙ͤͦͫͭΣ ͍͔ͭͦͪͤ͟·͚ 

͙͊ͤ͊͘͡Σ ͔͔ͭͤͦͪͤͦ͘ ͙ͫ;͙͔͙͔ͫͤ͡Σ ͙͒ͺͺ͔͔ͪͤͼ͙͊͡Έͤ·͔ ͍͔͙ͯͪ͊ͤͤΎ ͍ ;͊ͫͭͤ·ͻ ͙͍ͨͪͦͦ͒ͤ͘·ͻΦ 

 

5ƻǎƴŀȊŀǊƻǾ .ŀȅǊŀƳΣ ǘŜŀŎƘŜǊ 

¢ǳǊƪƳŜƴ !ƎǊƛŎǳƭǘǳǊŀƭ LƴǎǝǘǳǘŜ ƻŦ ¢ǳǊƪƳŜƴƛǎǘŀƴ 

!ǘŀȅŜǾ aŜǊŘŀƴΣ ǘŜŀŎƘŜǊ 

¢ǳǊƪƳŜƴ !ƎǊƛŎǳƭǘǳǊŀƭ LƴǎǝǘǳǘŜ ƻŦ ¢ǳǊƪƳŜƴƛǎǘŀƴ 

YƻŎƘƳǳǊŀŘƻǾ {ƘŀǘƭȅƪΣ ǎǘǳŘŜƴǘ 

¢ǳǊƪƳŜƴ !ƎǊƛŎǳƭǘǳǊŀƭ LƴǎǝǘǳǘŜ ƻŦ ¢ǳǊƪƳŜƴƛǎǘŀƴ 

DŀǊŀȅŜǾ WŜȅƘǳƴΣ ǎǘǳŘŜƴǘ 

¢ǳǊƪƳŜƴ !ƎǊƛŎǳƭǘǳǊŀƭ LƴǎǝǘǳǘŜ ƻŦ ¢ǳǊƪƳŜƴƛǎǘŀƴ 5ŀǎƘƻƎǳȊΣ ¢ǳǊƪƳŜƴƛǎǘŀƴ 

 

Ih² CL9[5 ¢I9hw¸ ¦bL¢9{ ILDI9w a!¢I9a!¢L/{ !b5 tI¸{L/{  

 

!ōǎǘǊŀŎǘ 

¢Ƙƛǎ ŀǊǝŎƭŜ ŜȄŀƳƛƴŜǎ ǘƘŜ ǇƛǾƻǘŀƭ ǊƻƭŜ ƻŦ ŬŜƭŘ ǘƘŜƻǊȅ ŀǎ ŀ ŎƻƴŎŜǇǘǳŀƭ ōǊƛŘƎŜ ōŜǘǿŜŜƴ ƘƛƎƘŜǊ 

ƳŀǘƘŜƳŀǝŎǎ ŀƴŘ ǘƘŜƻǊŜǝŎŀƭ ǇƘȅǎƛŎǎ ǿƛǘƘƛƴ ǘƘŜ ŜŘǳŎŀǝƻƴŀƭ ǇǊƻŎŜǎǎΦ Lǘ ŀƴŀƭȅȊŜǎ ƳŜǘƘƻŘƻƭƻƎƛŎŀƭ ŀǎǇŜŎǘǎ ƻŦ 

ǘŜŀŎƘƛƴƎ ǘƻǇƛŎǎ ǎǳŎƘ ŀǎ ǾŜŎǘƻǊ ŀƴŀƭȅǎƛǎ ŀƴŘ ǇŀǊǝŀƭ ŘƛũŜǊŜƴǝŀƭ ŜǉǳŀǝƻƴǎΣ ǳǎƛƴƎ ŦǳƴŘŀƳŜƴǘŀƭ ǇƘȅǎƛŎŀƭ 

ǘƘŜƻǊƛŜǎτŜƭŜŎǘǊƻŘȅƴŀƳƛŎǎ ŀƴŘ ƎŜƴŜǊŀƭ ǊŜƭŀǝǾƛǘȅτŀǎ ŜȄŀƳǇƭŜǎΦ  

YŜȅǿƻǊŘǎΥ  

ŬŜƭŘ ǘƘŜƻǊȅΣ ƘƛƎƘŜǊ ƳŀǘƘŜƳŀǝŎǎΣ ŜƭŜŎǘǊƻŘȅƴŀƳƛŎǎΣ ƎŜƴŜǊŀƭ ǊŜƭŀǝǾƛǘȅΣ ǾŜŎǘƻǊ ŀƴŀƭȅǎƛǎΣ 

 ǘŜƴǎƻǊ ŎŀƭŎǳƭǳǎΣ ǇŀǊǝŀƭ ŘƛũŜǊŜƴǝŀƭ ŜǉǳŀǝƻƴǎΦ 

 

ˤ͍͔͔͙͔͒ͤ ͍ ͡Ό͚͋ͦ ͔ͫͪΈ͔ͤ͘·͚ ͯͪͫ͟ ͔͔͙ͭͦͪͭ;͔͚ͫͦ͟ ͺ͙͙͙͘͟ ͔͙͔ͤͣͤͯͣͦ ͙͍͔ͫͭ͊͊ͭ͟͡ ͔ͫͭͯ͒ͤͭ͊ ͫ 

͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈΌ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͍͔͙͊͒ͤ͡Ύ ͊ͨͨ͊ͪ͊ͭͦͣ ͍·ͫ΄͔͚ ͔͙͙ͣ͊ͭͣ͊ͭ͟Φ ˻͒ͤ͊ͦ͟ ;͊ͫͭͦ Ήͭͦͭ ͊ͨͨ͊ͪ͊ͭ 
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͍͙͙͔ͦͫͨͪͤͣ͊ͭͫΎ ͊͟͟ ͤ͊͋ͦͪ ͊͋ͫͭͪ͊ͭͤ͟·ͻ ͙ ͍ͦͭͦͪ͊ͤͤ·ͻ ͦͭ ͔ͪ͊͡Έ͙ͤͦͫͭ ͺͦͪͣͯ͡Φ ˭͊͒͊;͊ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡Ύ ς 

ͨͦ͊͊ͭ͘͟ΈΣ ;ͭͦ ͔͙ͣ͊ͭͣ͊ͭ͊͟ Ύ͍͡Ύ͔ͭͫΎ ͔ͤ ͨͪͦͫͭͦ ζΎ͘·ͦͣ͟η ͺ͙͙͙͘͟Σ ͊ ͔͔ ͔ͤͦͭΆ͔͔͚ͣͣͦ͡ ;͊ͫͭΈΌΣ 

ͺ͙ͦͪͣͪͯΌ΅͔͚ ͫ͊ͣͯ ͫͯͭΈ ͺ͙͙͘;͔͙ͫ͟ͻ ͔͔͚ͣͦ͒͡Φ  

ˤ͔ͭͦͪͤ͟·͚ ͙͊ͤ͊͘͡ ͊͟͟ Ύ͘·͟ ͙͊ͫͫ͟͡;͔͚ͫͦ͟ ͔͙͙ͭͦͪ ͨͦ͡Ύ 

˹͙͔͔͊͋ͦ͡ ͎ͤ͊͡Ύ͒ͤͦ ͔͙͍͒ͤͫͭͦ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͙ ͺ͙͙͙͘͟ ͨͪͦΎ͍͡Ύ͔ͭͫΎ ͍ ͙͊ͫͫ͟͡;͔͚ͫͦ͟ 

Ή͔͙͙͔ͭͪͦ͒ͤ͊ͣ͟͟͡Φ ͍͔͙̂ͪ͊ͤͤΎ ˸͍͔͊ͫ͊͟͡͡Σ ͙ͦͨͫ·͍͊Ό΅͙͔ ͍͔ͫ Ή͔͙ͭͪ͟͡;͔͙͔ͫ͟ ͙ ͎͙ͣ͊ͤͭͤ·͔ Ύ͍͔͙ͤ͡ΎΣ 

͙͊ͨͫ͊ͤͤ͘·͔ ͍ ͙͒ͺͺ͔͔ͪͤͼ͙͊͡Έ͚ͤͦ ͺ͔ͦͪͣΣ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͚ͫͦ͋ͦ ͍͙ͤͭ͟Ή͔ͫͫͤͼ͙Ό ͍͔͎ͭͦͪͤͦͦ͟ ͙͊ͤ͊͊͘͡Φ 

ϊ ˨͙͍͔͎͔ͪͤͼ͙Ύ ͙͔͔͙͔ͤͭͪͨͪͭͪͯͭͫΎ ͊͟͟ ͔ͣͪ͊ ͙ͫͭͦ;͙ͤ͊͟ ͨͦ͡Ύ ͍ ͚͒͊ͤͤͦ ͭͦ;͔͟Φ ˭͊ͦͤ͟ ˥͊ͯͫͫ͊ ͎͍͙ͦͦͪͭΥ 

ζˮͫͭͦ;͙ͤͦͣ͟ Ή͔͙ͭͪͦͫͭ͊ͭ͟͡;͔͎ͫͦͦ͟ ͨͦ͡Ύ Ύ͍͡ΎΌͭͫΎ Ή͔͙ͭͪ͟͡;͔͙͔ͫ͟ ͊ͪ͘Ύ͒·ηΦ ̏ͭͦ ͨͪΎ͔ͣͦ ͺ͙͙͘;͔͔ͫͦ͟ 

͍ͦͨͦ͡΅͔͙͔ͤ ͔͙ͣ͊ͭͣ͊ͭ;͔͚ͫͦ͟ ͔͔ͭͦͪͣ· ˥͊ͯͫͫ͊π˻ ͎͎ͫͭͪͦͪ͊͒ͫͦͦ͟Σ ͍ͫΎ͘·͍͊Ό΅͔͚ ͨͦͭͦ͟ ͍͔ͭͦͪ͊͟ ;͔͔ͪ͘ 

͊ͣͤͯͭͯ͘͟Ό ͍͔ͨͦͪͻͤͦͫͭΈ ͫ ͙͍͔͎͔͒ͪͤͼ͙͔͚ ͍͙ͤͯͭͪ ͦ͋Ά͔ͣ͊Φ 

ϊ˾ͦͭͦͪ ͻ͔͙͔͊ͪ͊ͭͪͯͭ͘͟ ͍͙ͻ͔͍͚ͪͦ ͻ͔͊ͪ͊ͭͪ͟ ͨͦ͡ΎΦ ˭͊ͦͤ͟ ˢ͔ͣͨͪ͊π˸ ͍͔͊ͫ͊͟͡͡ ͍͔͔ͯͭͪ͗͒͊ͭΥ 

ζ˸͎͙͔͊ͤͭͤͦ ͔ͨͦ͡ ͔ͨͦͪͦ͗͒͊ͭͫΎ ͊͟͟ ͙ͭͦ͊ͣ͟ ͍͙͙ͨͪͦͦ͒ͣͦͫͭΣ ͭ͊͟ ͙ ͙͔ͣͤ͘ΎΌ΅͙ͣͫΎ ͍ͦ ͍͔͔͙ͪͣͤ 

Ή͔͙ͭͪ͟͡;͔͙ͫͣ͟ ͔ͨͦͣ͡ηΦ ̏ͭͦ ͺ͙͙͘;͔ͫ͊͟Ύ ͔͙ͪ͊͊͘͡ͼ͙Ύ ͔͔ͭͦͪͣ· ˿ͭͦͫ͊͟Σ ͍ͫΎ͘·͍͊Ό΅͔͚ ͼ͙ͪͯ͟͡Ύͼ͙Ό 

͍͔ͭͦͪ͊͟ ͨͦ ͊ͣͤͯͭͦͣͯ͘͟ ͦͤͭͯͪͯ͟ ͫ ͨͦͭͦͦͣ͟ ͪͦͭͦͪ͊ ;͔͔ͪ͘ ͍͔ͨͦͪͻͤͦͫͭΈΣ ͤ͊ͭΎͤͯͭͯΌ ͤ͊ Ήͭͦͭ ͦͤͭͯͪ͟Φ 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͔͍͙͔ͨͪͨͦ͒͊͊ͤ ͍͔͎ͭͦͪͤͦͦ͟ ͙͊ͤ͊͊͘͡ ͍͙ͫͭ͊ͤͦͭͫΎ ͦͫͣ·͔ͫͤͤ͡·ͣ ͭͦ͡Έͦ͟ ͍ 

͙͔͙͙ͨͪͦ͗ͤ͡ ͟ ͺ͙͙͘;͔͙ͫͣ͟ ͨͦ͡ΎͣΦ ˾͔΄͔͙͔ͤ ͊͒͊͘;͙ ͦ ͤ͊ͻ͔͙͙ͦ͗͒ͤ ͨͦ͡Ύ ͊ͪ͘Ύ͔͚͗ͤͤͦ ͫͺ͔ͪ· ͙͙͡ 

͔͔͋ͫͦͤ͟;͎ͤͦͦ ͍ͨͪͦͦ͒͊ ͔͍ͨͪͪ͊΅͔͊ͭͫΎ ͙͘ ͎͊͋ͫͭͪ͊ͭͤͦͦ͟ ͔͙ͣ͊ͭͣ͊ͭ;͔͎ͫͦͦ͟ ͔͙ͯͨͪ͊͗ͤͤΎ ͍ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ 

ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ·ͻ ͍͚͍ͫͦͫͭ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊Φ 

͔͔́ͤͦͪͤͦ͘ ͙ͫ;͙͔͙͔ͫͤ͡ ͙ ͔͔ͨͪͻͦ͒ ͟ ͍͚ͤͦͦ ͺ͙͙͘;͔͚ͫͦ͟ ͙͔͊ͪͭͤ͟ ͙ͣͪ͊ 

˩͙ͫ͡ Ή͔͙͙ͭͪͦ͒ͤ͊ͣ͊͟͟͡ ͔΅͔ ͔ͣͦ͗ͭ ͋·ͭΈ ͫ ͔ͤͦͭͦͪ͟·͙ͣ ͎͍͙ͦͦͦͪ͊ͣ͟ ͙͔ͦ͗ͤ͊͘͡ ͍ ͪ͊ͣ͊͟ͻ ͍͔͎ͭͦͪͤͦͦ͟ 

͙͊ͤ͊͊͘͡Σ ͭͦ ͦ͋΅͊Ύ ͔͙ͭͦͪΎ ͙͔ͦͭͤͦͫͭ͡Έ͙ͤͦͫͭ ό˻́˻ύ ˢΦ ͚̏ͤ΄͔͚ͭͤ͊ ͔͔ͭͪ͋ͯͭ ͙ͨͪͤͼ͙͙ͨ͊͡Έͤͦ ͍͎ͤͦͦͦ 

͔͙ͣ͊ͭͣ͊ͭ;͔͎ͫͦͦ͟ Ύ͘·͊͟ ς ͔͎ͭͤͦͪͤͦͦ͘ ͙ͫ;͙͔͙ͫͤ͡ΎΦ 

˴͡Ό;͔͍͔ͦ ͍͔͙͔ͯͪ͊ͤͤ ˻́˻Σ ͍ͫΎ͘·͍͊Ό΅͔͔ ͎͔͔͙ͦͣͭͪΌ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊π͍ ͔͔͙ͪͣͤ ͫ ͔͔͔͙͔ͪ͊ͫͨͪ͒ͤͣ͡ ͍ 

͔ͤͣ ͔͙͙ͣ͊ͭͪ ͙ Ή͔͎͙͙ͤͪΣ ͙͔͔ͣͭ ͍͙͒Υ 

˥͔͒ ς ͭ ͔ͤͦͪ͘ ͚̏ͤ΄͔͚ͭͤ͊ όͻ͔͙͊ͪ͊ͭͪͯ͘͟Ό΅͙͚ ͙͍͙ͪͤͯ͘͟ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊π͍ ͔͔͙ͪͣͤύΣ ͊  ς ͭ ͔ͤͦͪ͘ 

Ή͔͎͙͙ͤͪπ͙ ͣͨͯ͡Έͫ͊ όͻ͔͙͊ͪ͊ͭͪͯ͘͟Ό΅͙͚ ͔͙ͣ͊ͭͪΌύΦ 

мΦ ˥͔͔͙ͦͣͭͪ͊͘ͼ͙Ύ ͺ͙͙͙͘͟Υ ˥͍͙ͪ͊ͭ͊ͼ͙Ύ ς Ήͭͦ ͔ͤ ͙ͫ͊͡Σ ͊ ͨͪͦΎ͍͔͙͔ͤ͡ ͙͍͙ͪͤ͘͟· ͍ͨͪͦͫͭͪ͊ͤͫͭ͊π

͍͔͔͙ͪͣͤΣ ͦͭͦͪ͊͟Ύ ͙ͦͨͫ·͍͔͊ͭͫΎ ͔͙ͣͭͪ;͔͙ͫͣ͟ ͔ͭͤͦͪͦͣ͘ 

нΦ ˴ͦ ͍͙͊ͪ͊ͤͭͤͦͫͭΈΥ ͙͙̅͘;͔͙͔ͫ͟ ͊ͦͤ͘͟· ͒ͦ͗ͤ͡· ͋·ͭΈ ͙͍͙ͤ͊ͪ͊ͤͭͤ· ͙͔ͦͭͤͦͫͭ͡Έͤͦ 

͙͍ͨͪͦͦ͘͡Έͤ·ͻ ͔͍͙͚ͨͪͦ͋ͪ͊ͦ͊ͤ͘ ͙ͦͦͪ͒ͤ͊ͭ͟Φ ̏ͭͦ ͔͍͙͔ͭͪ͋ͦ͊ͤ ͔͔͍͔ͫͭͫͭͤͤ·ͣ ͦ͋ͪ͊ͦͣ͘ ͙͍͙ͨͪͦ͒ͭ ͟ 

͔ͭͤͦͪͤ͘·ͣ ͍͔͙ͯͪ͊ͤͤΎͣΣ ͭ͊͟ ͊͟͟ ͔ͭͤͦͪ͘· ͫͦͻͪ͊ͤΎΌͭ ͍ͫͦΌ ͺͦͪͣͯ ͙ͨͪ ͙ͭ͊͟ͻ ͔͍͙ͨͪͦ͋ͪ͊ͦ͊ͤ͘ΎͻΦ 

оΦ ˻ͭ ͙ͫͦ͗ͤͦͫͭ͡ ͟ ͔ͨͪͦͫͭͦͭΥ ̆ ͦͭΎ ͙͊ͨͫ͘Έ ͔ͭͤͦͪͤ͘·ͻ ͍͔͙͚ͯͪ͊ͤͤ ͍·͎͡Ύ͙͒ͭ ͎͚ͪͦͣͦ͒ͦ͘͟Σ ͦͤ͊ 

ͫͪ͟·͍͔͊ͭ ͍ ͔͔ͫ͋ ͔͒ͫΎ͙ͭ͟Σ ͊ ͍ ͦ͋΅͔ͣ ͫͯ͡;͔͊ ς ͭ·ͫΎ;͙ ͔ͦͭ͒͡Έͤ·ͻ ͔ͦͣͨͦͤͤͭͤ͟·ͻ ͍͔͙͚ͯͪ͊ͤͤΦ ͔́ͤͦͪͤ͘·͚ 

ͺ͙ͦͪͣ͊ͣ͘͡ ͍ͨͦͦ͘͡Ύ͔ͭ ͪ͊͋ͦͭ͊ͭΈ ͫ ͙͙ͤͣ ͊͟͟ ͫ ͔͙͒ͤ·ͣ ͼ͔͡·ͣΣ ;ͭͦ ͔ͤ ͭͦ͡Έͦ͟ ͯ͒ͦ͋ͤͦΣ ͤͦ ͙ 

ͺ͔ͯͤ͒͊ͣͤͭ͊͡ΈͤͦΦ 

ˮͯ͘;͔͙͔ͤ ͍ͦͫͤͦ ͔͎ͭͤͦͪͤͦͦ͘ ͙͊ͤ͊͊͘͡ ͙ ͔͎ͦ ͙͔͙͚ͨͪͦ͗ͤ͡ ͍ ˻́˻ ͺ͙͔ͦͪͣͪͯͭ ͯ ͔͍ͫͭͯ͒ͤͭͦ 

͔͍͔͙͔ͨͪ͒ͫͭ͊ͤ͡ ͦ ͭͦͣΣ ͊͟͟ ͍͙͙͔ͪ͊ͭ͘ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͙͙͔ͫͭͣͯͪͯͭ͡ ͨͪͦͪ·͍· ͍ ͺ͙͙͔͘͟Σ ͙ ͤ͊ͦ͋ͦͪͦͭΦ 

˨͙ͺͺ͔͔ͪͤͼ͙͊͡Έͤ·͔ ͍͔͙ͯͪ͊ͤͤΎ ͍ ;͊ͫͭͤ·ͻ ͙͍ͨͪͦͦ͒ͤ͘·ͻΥ ͦͭ ͺ͙͍͙ͦͪͣͯͪͦ͟͡ ͟ ͔ͪ΄͔͙ͤΌ 

ˮ ͍͔ͭͦͪͤ͟·͚ ͙͊ͤ͊͘͡Σ ͙ ͔͔ͭͤͦͪͤͦ͘ ͙ͫ;͙͔͙͔ͫͤ͡ ͙͍ͨͪͦ͒Ύͭ ͤ͊ͫ ͟ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͔ͪ΄͔͙ͤΎ 

͙͒ͺͺ͔͔ͪͤͼ͙͊͡Έͤ·ͻ ͍͔͙͚ͯͪ͊ͤͤ ͍ ;͊ͫͭͤ·ͻ ͙͍ͨͪͦͦ͒ͤ͘·ͻΦ ͍͔͙̂ͪ͊ͤͤΎ ˸͍͔͊ͫ͊͟͡͡Σ ͍͔͙͔ͯͪ͊ͤͤ ˽ͯ͊ͫͫͦͤ͊ 

͒͡Ύ ͎͍͙ͪ͊ͭ͊ͼ͙͎ͦͤͤͦͦ ͙͙͡ Ή͔͙ͭͪͦͫͭ͊ͭ͟͡;͔͎ͫͦͦ͟ ͔ͨͦͭͤͼ͙͊͊͡Φ 

˽͔͍͙͔ͪͨͦ͒͊͊ͤ Ή͎ͭͦͦ ͔ͪ͊͒͊͘͡ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͒ͦ͗ͤͦ͡ ͋·ͭΈ ͔ͭͫͤͦ ͍ͯΎ͊ͤͦ͘ ͫ ͺ͙͙͘;͔͚ͫͦ͟ 

͙͔͔ͤͭͪͨͪͭ͊ͼ͙͔͚Υ 

ϊ ͙́ͨ· ͍͔͙͚ͯͪ͊ͤͤΥ ͙͙̏ͨͭ͡͡;͔͙͔ͫ͟ ό͍͔͙͔ͯͪ͊ͤͤ ˽ͯ͊ͫͫͦͤ͊ύΣ ͙ͨ͊ͪ͊͋ͦ͡;͔͙͔ͫ͟ ό͍͔͙͔ͯͪ͊ͤͤ 
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͔͍͙ͭͨͦͨͪͦͦ͒ͤͦͫͭ͡ύ ͙ ͎͙͔͙ͨͪ͋ͦ͡;͔͙͔ͫ͟ ό͍͍͔ͦͤͦͦ͡ ͍͔͙͔ͯͪ͊ͤͤύ ͙ͦͨͫ·͍͊Όͭ ͙ͨͪͤͼ͙͙ͨ͊͡Έͤͦ ͪ͊ͤ͘·͔ 

ͺ͙͙͘;͔͙͔ͫ͟ ͨͪͦͼ͔ͫͫ·Υ ͍͙͍ͯͫͭ͊ͤͦ΄͙͔ͫΎ ͫͦͫͭͦΎ͙ͤΎΣ ͨͪͦͼ͔ͫͫ· ͙͒ͺͺ͙͙ͯ͘ ͙ ͔͙ͦ͋͊ͤ͟͡Ύ ͍͔͍͔ͫͦͦͭͭͫͭͤͤͦΦ 

ϊ ˥ͪ ͙͊ͤ;ͤ·͔ ͙ ͤ͊;͊͡Έͤ·͔ ͍͙ͯͫͦ͡ΎΥ ˮ ͻ ͺ͙͙͘;͔͙͚ͫ͟ ͫͣ·ͫ͡ ό͔͔͊ͪͨͤͤ͘͟͡·͔ ͦͤ͟ͼ·Σ ͊͒͊ͤͤ͊͘Ύ 

͔͔ͭͣͨͪ͊ͭͯͪ͊Σ ͤ͊;͊͡Έ͔ͤͦ ͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ ͨͦ͡Ύύ Ύ͍͡Ύ͔ͭͫΎ ͔ͤ ͨͪͦͫͭͦ ͺͦͪͣ͊͡Έͤ·ͣ ͔͍͙͔ͭͪ͋ͦ͊ͤͣ 

͔͙ͣ͊ͭͣ͊ͭ;͔͚ͫͦ͟ ͔͙ͦͪͪͭͤͦͫͭ͟͟Σ ͊ ͔͙͔ͦͭͪ͊͗ͤͣ ͔ͪ͊͡Έͤ·ͻ ͍͙͚ͯͫͦ͡ ͊͒͊͘;͙Φ 

˭͊͟͡Ό;͔͙͔ͤΥ ˮ͔͎͙͍͔ͤͭͪͪͦ͊ͤͤͦ ͔͍͙͔ͨͪͨͦ͒͊͊ͤ ͍·ͫ΄͔͚ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͙ ͺ͙͙͙͘͟ ͤ͊ ͍͔ͦͫͤͦ ͔͙͙ͭͦͪ 

ͨͦ͡Ύ Ύ͍͡Ύ͔ͭͫΎ ͣͦ΅ͤ·ͣ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫͣ͟ ͙͔ͤͫͭͪͯͣͤͭͦͣΦ ˻ͤͦ ͍ͨͦͦ͘͡Ύ͔ͭΥ 

ϊ ˽͔͔ͪͦ͒ͦͭ͡Έ ͪ͊ͪ͘·͍ ͔ͣ͗͒ͯ ͚͊͋ͫͭͪ͊ͭͤͦ͟ ͔͙͚ͣ͊ͭͣ͊ͭͦ͟ ͙ ͔͔ ͺ͙͙͘;͔͙͙ͫͣ͟ ͙͔͙ͨͪͦ͗ͤ͡Ύ͙ͣΦ 

ϊ ˾͍͙͊ͭ͘Έ ͍ͤ͊·͙͟ ͔͙ͣ͊ͭͣ͊ͭ;͔͎ͫͦͦ͟ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ ς ͟ ͡Ό;͔͍͚ͦ ͔͔ͦͣͨͭͤ͟ͼ͙͙ ͍͔͔͎ͫͦͪͣͤͤͦͦ 

͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡ΎΦ 

˭͊͒͊;͊ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡Ύ ς ͔ͤ ͨͪͦͫͭͦ ͨͪͦ;͙ͭ͊ͭΈ ͍͒͊ ͔ͨ͊ͪ͊͡͡͡Έͤ·ͻ ͯͪͫ͊͟Σ ͊ ͨͦͫͭͦΎͤͤͦ ͙ͫͭͪͦͭΈ ͣͦͫͭ· 

͔ͣ͗͒ͯ ͙͙ͤͣΣ ͨͦ͊͘͟·͍͊ΎΣ ;ͭͦ ͊ͦͤ͘͟· ͙ͨͪͪͦ͒· ͙ͤ͊ͨͫ͊ͤ· ͤ͊ Ύ͘·͔͟ ͔͙͙ͣ͊ͭͣ͊ͭ͟Σ ͙ ͔͙ͭͦͪΎ ͨͦ͡Ύ Ύ͍͡Ύ͔ͭͫΎ 

͙ͦ͒ͤͣ ͙͘ ͫ͊ͣ·ͻ ͙͍ͪ͊ͫ͟·ͻ ͙ ͎͙ͯ͋ͦ͟͡ͻ ͔͎ͦ ͙͔͍͒͊ͭͦ͟͡Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ ˢͪͺ͔ͤ͟ ˥ΦΣ ˤ͔͔͋ͪ ̆Φ ˸͔͙͊ͭͣ͊ͭ;͔͙͔ͫ͟ ͔ͣͭͦ͒· ͒͡Ύ ͺ͙͙͍ͦ͘͟Φ ς ˸ΦΥ ˢ͔͙͎͊͒ͣͤ͊͟͟Σ нлмфΦ ς тлл ͫΦ 

нΦ ͔͚̅ͤͣ͊ͤ ˾ΦΣ ˶͔͚ͭͦͤ ˾ΦΣ ˿Ήͤ͒ͫ ˸Φ ͔͚͍͙͔̅ͤͣ͊ͤͦͫ͟ ͔͟͡ͼ͙͙ ͨͦ ͺ͙͙͔͘͟Φ ́Φ нΣ сΦ ς ˸ΦΥ ˸͙ͪΣ нлнлΦ ς ррл ͫΦ 

оΦ ˭͔͡Έ͍͙͒ͦ; ̒ΦˣΦΣ ˸·΄͙ͫ͟ ˢΦ˨Φ ͔͔̏ͣͤͭ͡· ͙͚ͨͪ͊͒ͤͦ͟͡ ͔͙͙ͣ͊ͭͣ͊ͭ͟Φ ς ˸ΦΥ ˹͊ͯ͊͟Σ нлмуΦ ς плл ͫΦ 

пΦ ˶͊ͤ͒͊ͯ ˶Φ˨ΦΣ ˶͙ͺ΄͙ͼ ˩Φ˸Φ ͔͔͙́ͦͪͭ;͔ͫ͊͟Ύ ͺ͙͙͊͘͟Υ ͍ мл ͭΦ ́Φ нΥ ͔͙́ͦͪΎ ͨͦ͡ΎΦ ς ˸ ΦΥ ͙͙̅ͣ͊ͭͭ͘͡Σ нлнмΦ ς 

рос ͫΦ 

рΦ ˸͙͔ͤͪ͘ ̉ΦΣ ́ͦͪͤ ˴ΦΣ ͙͔̂ͪ͡ ˨͗Φ ˥͍͙ͪ͊ͭ͊ͼ͙ΎΦ ́Φ мπоΦ ς ˸ΦΥ ˸͙ͪΣ нлмтΦ ς пул ͫΦ 

ϭ ˨͍ͦͫͤ͊͊ͪͦ͘ ˣΦΣ ˢ͔͍ͭ͊ ˸ΦΣ ˴ͦ;͍ͣͯͪ͊͒ͦ ̊ΦΣ ˥͔͍͊ͪ͊ ˨͗ΦΣ нлнр 

 

 

 

 

̂˨˴ сомΦп 

˿͍͊ͨ͊ͪͦ͊ ˣ͎͊ͭ·͎ͯ͡Σ ͔ͫͭͯ͒ͤͭ 

͔͙͚́ͯͪͣͤͫ͟͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͚ ͙͙ͤͫͭͭͯͭ ́ ͔͙ͯͪͣͤͫͭ͊ͤ͊͟ 

ˣ͙͍͊͋͒͗ͦ͊͟ ˨͙͎͔ͯͪͦ͘͡͡Σ ͔ͫͭͯ͒ͤͭ 

͔͙͚́ͯͪͣͤͫ͟͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͚ ͙͙ͤͫͭͭͯͭ ́ ͔͙ͯͪͣͤͫͭ͊ͤ͊͟ 

ˢ͔͍ͭ͊ ̒ͯͨ͟Σ ͔ͫͭͯ͒ͤͭ 

͔͙͚́ͯͪͣͤͫ͟͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͚ ͙͙ͤͫͭͭͯͭ ́ ͔͙ͯͪͣͤͫͭ͊ͤ͊͟ 

͍̊ͯͯͪͦ͊͟ ˹ͯͪ͊ͤ͊Σ ͔ͫͭͯ͒ͤͭ 

͔͙͚́ͯͪͣͤͫ͟͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͚ ͙͙ͤͫͭͭͯͭ ́ ͔͙ͯͪͣͤͫͭ͊ͤ͊͟ 

͎Φ ˨͊΄͎ͦͯ͘Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

˹͊ͯ;ͤ·͚ ͍͙͔ͪͯͦͦ͒ͭ͟͡ΈΥ ˥͔͍͊ͪ͊ ˨͔͚͗ͻͯͤ 
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˽˻ˤ̍̊˩˹ˮ̒ ˴ˢ̉˩˿́ˤˢ ˭˩˾˹ˢ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͔ͪ͊ͫͫͣͦͭͪͤ· ͍͔͔ͫͦͪͣͤͤ·͔ ͔ͣͭͦ͒· ͙ ͔ͭͻ͎͙͙ͤͦͦ͡ ͙͍͙ͫͦͪͭͪͦ͟ ͨ΄͔͙ͤͼ· ͤ͊ Ήͭ͊ͨ͊ͻ 

͔ͨͦͫͯ͋ͦͪͦ͡;͚ͤͦ ͙ͦ͋ͪ͊͋ͦͭ͟Φ ˽͙͍͔͔ͪ͒ͤ· ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͍ͦͫͤͦͤ·ͻ ͍͙͍͒ͦ ͙͍ͫͦͪͭͪͦͦ;͎ͤͦͦ 

͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΣ ͙ͦͨͫ͊ͤ· ͺ͊ͭͦͪ͟·Σ ͍͙͡ΎΌ΅͙͔ ͤ͊ ͊͟;͔͍ͫͭͦ ͔͔͙ͦͭ͒ͤ͡Ύ ͔͍ͪͤͦ͘·ͻ ͙͔͔͚ͨͪͣͫΦ ˻͔ͫͦ͋ͦ 

͍͙͙͔ͤͣ͊ͤ ͔͔ͯ͒ͤͦ͡ ͙͍ͤͤͦ͊ͼ͙ͦͤͤ·ͣ ͔ͭͻ͎͙ͤͦͦ͡Ύͣ ς ͦ ͙ͨͭ;͔͙ͫͣ͟ ͙͍ͫͦͪͭͪͦ΅͙͊ͣ͟Σ ͙͔ͫͫͭͣ͊ͣ ͣ͊΄͙͎ͤͤͦͦ 
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͔͙ͪͤ͘Ύ ͙ ͍·ͫͦͦͭͦ͟;ͤ·ͣ ͍ͦ͒ͯ͘΄ͤ·ͣ ͔ͫͨ͊ͪ͊ͭͦͪ͊ͣΦ ˿ͺ͙͍ͦͪͣͯͪͦ͊ͤ͡· ͔͔ͪͦͣͤ͒͊͟ͼ͙͙ ͨͦ ͍ͨͦ·΄͔͙ͤΌ 

Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͙͍ͫͦͪͭͪͦͦ;ͤ·ͻ ͨͪͦͼ͔͍ͫͫͦ ͍ ͔ͫ͡Έͫͦͣ͟ ͻͦ͘Ύ͚͍͔ͫͭΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

͙͍ͫͦͪͭͪͦ͊͟ ͨ΄͔͙ͤͼ·Σ ͔ͪͤͦͦ͘;͙ͫͭ͊͟Σ ͙ͦͨͭ;͔͙͚ͫ͟ ͙͍ͫͦͪͭͪͦ΅͙͟Σ ͙͔ͭͪͪΣ ͍ͦ͒ͯ͘΄ͤ·͚ ͔ͫͨ͊ͪ͊ͭͦͪΣ 

͔ͨͦͫͯ͋ͦͪͦ͡;ͤ͊Ύ ͦ͋ͪ͊͋ͦͭ͊͟Σ ͊͟;͔͍ͫͭͦ ͔ͪͤ͊͘Φ 
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 ˽ ˻ˤ̍̊˩˹ˮ̒ ˴ˢ̉˩˿́ˤˢ ˭˩˾˹ˢ 

 

˽΄͔͙ͤͼ͊ Ύ͍͡Ύ͔ͭͫΎ ͚ͦ͒ͤͦ ͙͘ ͙͔͔ͤ͊͋ͦ͡ ͖ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͻ ͔͍ͪͤͦ͘·ͻ ͯ͟͡Έͭͯͪ ͙ ͙͎͔ͪ͊ͭ ͟͡Ό;͔͍ͯΌ 

ͪͦ͡Έ ͍ ͔͔ͦ͋ͫͨ;͔͙͙ͤ ͍ͨͪͦ͒ͦͦ͡Έ͍͔͚ͫͭͤͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘Φ  

˴͊;͔͍ͫͭͦ ͔ͦͤ͟;͚ͤͦ ͨͪͦ͒ͯ͟ͼ͙͙ ͤ͊ͨͪΎͣͯΌ ͍͙͙͊ͫͭ͘ ͦͭ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͙͍͙ͫͦͪͭͪͦ͟Σ ͍͔͚ͤ͊ͨͪ͊ͤͤͦ͡ 

ͤ͊ ͔͙͔ͯ͒͊ͤ͡ ͫͦͪͤ·ͻ ͙ ͔͍ͪͤͦ͘·ͻ ͙͔͔͚ͨͪͣͫΣ ͯͯ͡;΄͔͙͔ͤ ͙ͦ͒ͤͦͪͦ͒ͤͦͫͭ ͙ ͎͍ͨͦ͒ͦͭͦͯ͟ ͔ͪͤ͊͘ ͟ 

͔͔͔ͨͪͪ͊͋ͦͭ͟Φ ˻ͭ ͊͟;͔͍ͫͭ͊ ͙͍͙ͫͦͪͭͪͦ͟ ͍͙͙͊ͫͭ͘ ͍·ͻͦ͒ ͎͍͚ͦͭͦͦ ͨͪͦ͒ͯ͟ͼ͙͙Σ ͔͖ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͙ ͪ·ͤͦ;ͤ͊Ύ 

͙ͫͭͦͣͦͫͭΈΦ 

мΦ ˭ͤ͊;͔͙͔ͤ ͙͍͙ͫͦͪͭͪͦ͟ ͨ΄͔͙ͤͼ· 

˻͍ͫͤͦͤ·͔ ͊͒͊͘;͙ ͙͍͙ͫͦͪͭͪͦ͟ ͍͟͡Ό;͊Όͭ ͍ͨͦ·΄͔͙͔ͤ ;͙ͫͭͦͭ· ͔ͪͤ͊͘Σ ͔͙͔ͯ͒͊ͤ͡ ͙͔͔͚ͨͪͣͫΣ 

͔͔͙͔ͦͭ͒ͤ͡ ͍͔͖͎ͨͦͪ͗͒ͤͤͦͦ ͔ͪͤ͊͘ ͙ ͎͍ͨͦ͒ͦͭͦͯ͟ ͙͚ͨ͊ͪͭ ͙ͪ͊͘͡;͎ͤͦͦ ͊͟;͔͍ͫͭ͊Φ 

нΦ ˸͔ͭͦ͒· ͙͍͙ͫͦͪͭͪͦ͟ 

2.1. ˢΉ͙͙ͪͦ͒ͤ͊ͣ;͔ͫ͊͟Ύ ͙͍ͫͦͪͭͪͦ͊͟Υ ˻͍ͫͤͦ·͍͔͊ͭͫΎ ͤ͊ ͙ͪ͊͘͡;͙͙ ͣ͊ͫͫ· ͙ ͊Ή͙͙ͪͦ͒ͤ͊ͣ;͔͙ͫ͟ͻ 

͍͚͍ͫͦͫͭ ͔ͪͤ͊͘Φ ˤͦ͒ͯ͘΄ͤ·͔ ͔ͫͨ͊ͪ͊ͭͦͪ· ͔ͦͭ͒͡ΎΌͭ ͔͎͙͔͟͡ ͙͔͙ͨͪͣͫ ͙ ΅͔ͯͨͦ͡ ͔ͪͤͦ͘Φ  

2.2. ˾͔΄͔ͭͤ·͔ ͣ͊΄͙ͤ·Υ ˿͙͍ͦͪͭͪͦ͊͟ ͨͦ ͔ͪ͊ͣͪͯ͘ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͙ͫͭ Ύ͍͡Ύ͔ͭͫΎ ͙͔͔ͤ͊͋ͦ͡ 

͖ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͣ ͔ͣͭͦ͒ͦͣ ͦ;͙͙ͫͭ͟ ͔ͪͤ͊͘Φ 

2.3. ͙͔́ͪͪ·Υ ˽͙͔ͪͣͤΎΌͭͫΎ ͒͡Ύ ͔͔͙ͦͭ͒ͤ͡Ύ ͙͔͔͚ͨͪͣͫ ͨͦ ͙͔͒ͤ͡ ͔ͪͤ͊͘Σ ͔͔ͦ͋ͫͨ;͙͍͊Ύ ͍·ͫͦͯ͟Ό 

ͭͦ;ͤͦͫͭΈ ͔͔͙ͪ͊͒ͤ͘͡ΎΦ 

2.4. ˴͔͙͙͊ͣͤͦͭ͋ͦͪͤ͟Υ ˮͫͨͦ͡Έͯ͘ΌͭͫΎ ͒͡Ύ ͔͙ͯ͒͊ͤ͡Ύ ͙͔ͣͤͪ͊͡Έͤ·ͻ ͍͟͡Ό;͔͙͚ͤ ͨͦ ͙ͨͦͭͤͦͫͭ͡Φ 

оΦ ˮ͍ͤͤͦ͊ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͙͍͙ͫͦͪͭͪͦ͟ 

3.1. ˻͙ͨͭ;͔͙͔ͫ͟ ͙͍ͫͦͪͭͪͦ΅͙͙͟Υ ˽͙͔ͪͣͤΎΌͭ ͍·ͫͦͦͫͦͪͦͫͭͤ͟͟·͔ ͔͊ͣͪ͟· ͒͡Ύ ͙͊ͤ͊͊͘͡ ͼ͍͔ͭ͊Σ 

ͺͦͪͣ· ͙ ͔͒ͺ͔͍ͭͦ͟ ͔ͪͤ͊͘Σ ͔͔ͦ͋ͫͨ;͙͍͊Ύ ͭͦ;ͤͦͫͭΈ ͒ͦ фф҈Φ 

3.2. ˸ ͊΄͙͔ͤͤͦ ͔͙͔ͪͤ͘ ͙ ˮˮΥ ˮͫͨͦ͡Έͯ͘ΌͭͫΎ ͒͡Ύ ͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͖͙͊ͪ͊͗ͤͤͦͫͭ͘Σ ͔͒ͺ͔͍ͭͦ͟ ͦ͋ͦͦ͡;͙͟ 

͙ ͔͔͙ͫͭͨͤ ͔͙ͪͦͫͭ͘͡ ͔ͪͤ͊͘Φ 

3.3. ˿͍͔͔ͦͪͣͤͤ·͔ ͍ͦ͒ͯ͘΄ͤ·͔ ͊ͤ͊͟͡·Υ ˻͔͔͋ͫͨ;͙͍͊Όͭ ͔͔͋ͦ͡ ͙ͫͭ͊͋͡Έͤ·͚ ͨͦͭͦ͟ ͙ ͍ͨͦ·΄͊Όͭ 

Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͦ;͙͙ͫͭ͟Φ  

пΦ ̅͊ͭͦͪ͟·Σ ͍͙͡ΎΌ΅͙͔ ͤ͊ ͊͟;͔͍ͫͭͦ ͙͍͙ͫͦͪͭͪͦ͟Φ 
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 ˴ ͡Ό;͔͍·͙ͣ ͺ͙͊ͭͦͪ͊ͣ͟ Ύ͍͡ΎΌͭͫΎ ͍͊͗ͤͦͫͭ͡ΈΣ ͔͔ͫͭͨͤΈ ͖͙͊ͫͦͪͤͤͦͫͭ͘Σ ͫͦͫͭͦΎ͙͔ͤ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΣ 

͍͔ͪ͊ͤͦͣͪͤͦͫͭΈ ͨͦ͒͊;͙ ͔͙ͣ͊ͭͪ͊͊͡ ͙ ͭͦ;ͤͦͫͭΈ ͙͍͙͊͋ͪͦ͟͟͡ ͒͊ͭ;͙͍ͦ͟Φ 

рΦ ˽͙ͯͭ ͍ͨͦ·΄͔͙ͤΎ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟Φ 

 ˾ ͔͔͔ͦͣͤ͒ͯͭͫ͟Ύ ͍͔͔͙͔ͤ͒ͪͤ ͎͔ͣͤͦͦͫͭͯͨͤ;͚͊ͭͦ ͦ;͙͙ͫͭ͟Σ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΣ ͦͤͭͪͦ͟͡Έ 

͍͙͊͗ͤͦͫͭ͡Σ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͙ͦͨͭ;͔͙ͫ͟ͻ ͙͍ͫͦͪͭͪͦ΅͙͍ͦ͟ ͙ ͼ͙ͺ͍ͪͦ·ͻ ͙͔ͫͫͭͣ ͙͙͎ͣͦͤͭͦͪͤ͊Φ  

˭͊͟͡Ό;͔͙͔ͤΥ ˿͙͍ͦͪͭͪͦ͊͟ ͨ΄͔͙ͤͼ· Ύ͍͡Ύ͔ͭͫΎ ͍͔͚͊͗ͤ΄͙ͣ Ήͭ͊ͨͦͣ ͔ͨͦͫͯ͋ͦͪͦ͡;͚ͤͦ ͙ͦ͋ͪ͊͋ͦͭ͟Σ 

͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙ͣ ͍·͔ͫͦͦ͟ ͊͟;͔͍ͫͭͦ ͔ͦͤ͟;͎ͤͦͦ ͨͪͦ͒ͯͭ͊͟Φ ˿͍͔͔ͦͪͣͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ͨͦͦ͘͡ΎΌͭ 

ͤ͊͘;͙͔ͭ͡Έͤͦ ͍ͨͦ·͙ͫͭΈ ͭͦ;ͤͦͫͭΈ ͙ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡ΈͤͦͫͭΈΣ ͊ ͍͔͔͙͔ͤ͒ͪͤ ͙͔ͫͫͭͣ ͣ͊΄͙͎ͤͤͦͦ ͔͙ͪͤ͘Ύ ͙ ˮˮ 

ͦͭͪ͟·͍͔͊ͭ ͍ͤͦ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ ͎͚͊ͪ͊ͪͤͦ ͙ͦͭͪ͊ͫ͡Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·: 

мΦ ˣ͔͍ͦ͡ ˢΦ̅Φ ͔́ͻ͎͙͙ͤͦͦ͡ ͔ͨͦͫͯ͋ͦͪͦ͡;͚ͤͦ ͙ͦ͋ͪ͊͋ͦͭ͟ ͔ͪͤ͊͘Φ ς ˸ ͍ͦͫ͊͟Υ ˢ͎͙ͪͦͨͪͦͣ͒͊ͭ͘Σ нлнмΦ 

нΦ ˴͍ͦͦ͘͡ ˨ΦˤΦ ˿͍͔͔ͦͪͣͤͤ·͔ ͙ͦͨͭ;͔͙͔ͫ͟ ͙͍ͫͦͪͭͪͦ΅͙͙͟ ͍ ͔͔͔͔ͪͤͦͨͪͪ͊͋ͦͭ͘͟Φ κκ ˭͔͍ͪͤͦ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡Σ 
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̒͒ͯͪ͒͘·͔͍ ˩͙ͪͤ͟Σ ͔ͫͭͯ͒ͤͭ 

͔͙͚́ͯͪͣͤͫ͟͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͚ ͙͙ͤͫͭͭͯͭ ́ ͔͙ͯͪͣͤͫͭ͊ͤ͊͟ 
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AUTOMATION OF AGRICULTURAL PROCESSES: MODERN TECHNOLOGIES AND DEVELOPMENT TRENDS 

 

Abstract 

The article discusses modern automatic technologies used in crop production and livestock farming. 

Key monitoring systems, machinery control, irrigation, and livestock management solutions are presented, 

along with examples of implementation and analysis of economic efficiency. 
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ECONOMIC SCIENCE IN THE 21ST CENTURY: NAVIGATING COMPLEXITY AND CHANGE 

 

Abstract 

The 21st century has been characterized by profound shiftsτincluding the rise of big data and artificial 

intelligence, the aftermath of major financial crises, escalating global inequality, and the urgent challenge of 

climate change. Economic science has responded to these complexities by evolving beyond its traditional 

paradigms, embracing methodological pluralism, and placing a greater emphasis on real-world behavior and 

ethical considerations. Key trends include the integration of Behavioral Economics, the ascendancy of 

Empirical Methods (such as randomized control trials and natural experiments), a deeper focus on Inequality 

and Distribution, and the development of Ecological and Contextual Economics. This article explores the 

forces driving this transformation and highlights the key areas where modern economic inquiry is charting 

new ground to address contemporary global challenges. 

Keywords 

behavioral economics, empirical methods, inequality, climate change, big data, financial crisis,  

complexity, economic policy, technological change, contextual economics. 

 

Introduction 

The dawn of the 21st century found the field of economics at a critical juncture. The late 20th-century 

consensus, often characterized by the dominance of the rational choice model and simplified macroeconomic 

frameworks, proved increasingly inadequate in explaining and predicting the financial volatility and pervasive 

societal challenges that would soon emerge. The global financial crisis of 2007-2009, in particular, served as 

a stark wake-up call, exposing the limitations of models that often overlooked institutional frictions, systemic 

risk, and the non-rational nature of human decision-making. 

In response, 21st-century economic science has undergone a significant intellectual and 

methodological revolution. A central feature of this transformation is the move toward greater realism and 

empirical rigor. The advent of massive computational power and the availability of granular, 'Big Data' have 

fueled the rise of new econometric techniques and a powerful movement towards evidence-based policy. 

Economists are now much more likely to employ tools like randomized controlled trials (RCTs)τpopularized 

in development economicsτand quasi-experimental methods to establish causal links, rather than solely 

relying on theoretical derivations. This methodological shift has moved economics closer to a true social 

science, grounded in observation and rigorous testing. 

Another transformative trend is the mainstreaming of Behavioral Economics, which formally integrates 

insights from psychology to explore how actual human behavior deviates from the idealized "homo 

economicus." Pioneers in this field, such as Daniel Kahneman and Richard Thaler, demonstrated that biases, 

heuristics, and social norms fundamentally influence economic outcomes. This integration has profoundly 

impacted areas like finance, public policy ("Nudge" theory), and savings behavior, leading to more realistic 

and effective interventions. 
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Furthermore, contemporary economics is grappling with a set of unprecedented global challenges. 

Rising inequality, both within and between nations, has become a core research focus, moving beyond simply 

measuring Gini coefficients to exploring its root causesτfrom technological change to shifts in labor market 

power and globalizationτand proposing innovative policy solutions. The influential work by Thomas Piketty 

on wealth concentration, for instance, has reignited the historical and political economy debate on capital 

accumulation. 

Simultaneously, the challenges of Technological Change and the Digital Economy have spurred new 

areas of inquiry. Economists are analyzing the impact of artificial intelligence, automation, and platform 

monopolies on labor markets, productivity growth, and competition. Traditional models of perfect 

competition often fail to capture the dynamics of network effects, data as capital, and winner-take-all 

markets that characterize the digital landscape, necessitating new theoretical frameworks for industrial 

organization and regulation. 

Finally, the discipline has increasingly recognized the need to embed economic activity within its 

Ecological and Social Contexts. Climate change is no longer a marginal externality but a central concern, 

driving the development of sophisticated models for carbon pricing, transition risks, and green technology 

adoption. This has fostered a dialogue with environmental science and the emergence of "contextual 

economics," which acknowledges that economic systems are inseparable from social ethics, institutions, and 

the planetary boundaries that sustain them. This multi-faceted evolution reflects a discipline determined to 

be more relevant and better equipped to provide solutions for the complex world of the 21st century. 
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THE SCIENCE OF AGRICULTURAL ECONOMICS 

 

Abstract 

Agricultural economics is an applied social science that utilizes economic principles, theories, and 

research methods to address the specific problems and opportunities within the agricultural, food, and 
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natural resource sectors. It focuses on optimizing the allocation of scarce resourcesτsuch as land, labor, 

capital, and managementτto maximize production efficiency, profitability, and sustainability. The discipline 

encompasses microeconomic analysis of farm management and decision-making, macro-level studies of 

agricultural policy, market structures, international trade, rural development, and the critical issues of food 

security and environmental stewardship. By providing a rigorous framework for analysis, agricultural 

economics is indispensable in shaping public policy and guiding business strategy across the global food 

system. 

Keywords 

agricultural economics, resource allocation, farm management, food security, agricultural policy,  

market analysis, rural development, sustainability. 

 

Introduction 

Agricultural economics stands as a vital and interdisciplinary field, applying the foundational principles 

of general economicsτscarcity, choice, and efficiencyτto the unique and complex environment of 

agriculture and the food system. Its evolution from a narrow focus on land use at the turn of the 20th century 

into a broad discipline encompassing the entire food and fiber supply chain reflects the growing complexity 

and global importance of agriculture. Today, it is recognized as an applied science essential for understanding 

how societies use limited resources to meet the fundamental needs for food and fiber, making it a major 

driving force in the world's economy. 

The core mission of agricultural economics is to analyze and optimize decision-making processes, both 

at the micro-level of the individual farm and agribusiness and at the macro-level of national and international 

policy. At the farm level, the discipline known as Production Economics is paramount. It deals with how 

farmers combine the factors of production (land, labor, capital, and management) to achieve maximum 

output (technical efficiency) and maximum profit (economic efficiency). This involves sophisticated analysis 

of production functions, marginal cost and marginal revenue, and managing the inherent risks and 

uncertaintiesτsuch as weather variability, price fluctuations, and biological risksτthat characterize 

agricultural production. Farmers, as rational decision-makers, rely on these economic principles to determine 

what to produce, how much to produce, and which combination of inputs to employ. 

Beyond the farm gate, agricultural economics delves into Marketing and Price Analysis, examining the 

movement of agricultural commodities from the producer to the consumer. This includes analyzing market 

structures, supply and demand dynamics, price discovery mechanisms, the role of futures markets and 

hedging, and the increasing globalization of the food trade. The study of price elasticity, market 

concentration, and vertical integration in the agribusiness sector are key elements that inform decisions 

related to storage, processing, and distribution. Understanding these market forces is crucial for both 

producers seeking to maximize their returns and for consumers who are affected by food price volatility and 

accessibility. 

On a larger scale, Agricultural Policy and Development Economics addresses the societal implications 

of agriculture. Governments worldwide intervene in agricultural markets through a myriad of policies, 

including subsidies, price supports, trade tariffs, and food safety regulations. Agricultural economists 

rigorously analyze the impacts of these interventions on farm income, consumer welfare, trade flows, and 

resource sustainability. In the context of developing nations, this area focuses on how agricultural 

transformation can initiate and sustain broader economic development, addressing issues like land tenure, 

rural finance, technology adoption, and poverty alleviation. The development of sophisticated models, such 

as the famous cobweb model for price cycles, has been a significant contribution of agricultural economists 

to general economic theory. 
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Perhaps the most contemporary and pressing aspect of the discipline is its connection to 

Environmental and Natural Resource Economics. Agriculture is the single largest user of the earth's land and 

water resources, making it central to discussions on sustainability, climate change, and biodiversity. 

Agricultural economists study the optimal management of these shared resources, evaluating the trade-offs 

between agricultural productivity and environmental conservation. This involves analyzing the economics of 

soil health, irrigation efficiency, climate-smart agriculture, and the valuation of ecosystem services provided 

by farming landscapes. The goal is to promote practices and policies that ensure food security for a growing 

global population without compromising the ability of future generations to meet their own needs. The 

interdisciplinary nature of agricultural economics, drawing on knowledge from agronomy, statistics, ecology, 

and sociology, is its greatest strength, enabling it to provide holistic and practical solutions to complex, real-

world problems. The breadth of its scopeτfrom the minute decision on fertilizer application to the massive 

impact of global trade agreementsτunderscores its critical role in a world increasingly concerned with food 

security, poverty, and environmental sustainability. 
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THE STRATEGIC ROLE OF AGRICULTURAL ECONOMICS AND MANAGEMENT IN MODERN FOOD SYSTEMS 

 

Abstract 

The global agricultural sector faces unprecedented challenges, including climate change, resource 

scarcity, and the growing demand from an expanding population. Addressing these issues requires a robust 

application of Agricultural Economics and Management principles. This discipline integrates economic 

theory, business management techniques, and environmental science to optimize resource allocation, 

enhance productivity, and ensure the long-term sustainability and profitability of farming and agribusiness 

operations. This article explores the essential contribution of Agricultural Economics and Management in 

guiding strategic decision-makingτfrom farm-level efficiency to international trade policyτand analyzes its 

critical role in building resilient and effective food systems for the 21st century. 

Keywords: 

agricultural economics, farm management, agribusiness, food systems, sustainability, resource allocation, 

risk management, supply chain, policy analysis, market efficiency. 
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The Economic Foundation of Agricultural Decisions 

Agricultural Economics is a specialized field that applies core economic conceptsτscarcity, choice, and 

incentivesτto the unique uncertainties and constraints of the food and fiber industry. Unlike general 

economics, it must account for factors outside human control, such as weather, biological cycles, and high 

capital investment requirements. 

Core Functions of Agricultural Economics: 

¶ Optimizing Resource Allocation: It helps determine the most profitable mix of inputs (land, labor, 

capital, fertilizer) to maximize output, often utilizing models like production functions to find the marginal 

rate of return on investments. 

o Example: Calculating the optimal application rate of nitrogen fertilizer (N) to a corn crop to 

maximize profit, where the increase in yield from the last unit of N (Marginal Physical Product) equals the 

cost of that unit. 

¶ Analyzing Market Behavior: It examines how demand and supply for agricultural products are 

affected by factors like price volatility, consumer income, global trade agreements, and commodity 

speculation. 

¶ Guiding Policy Development: Economists evaluate the impact of government interventionsτ

subsidies, quotas, price floors, and environmental regulationsτon farm income, consumer welfare, and food 

security. 

o Example: Assessing how a new carbon tax on farming activities might affect production costs and 

international competitiveness. 

Key Areas of Agricultural Management 

Agricultural Management focuses on the practical application of business principles within the farm or 

agribusiness context. It transitions economic analysis into actionable strategy. 

1. Farm Business Planning and Financial Management 

Successful farm management requires meticulous planning, detailed financial record-keeping, and the 

strategic use of credit. 

¶ Financial Performance: Managers use tools like the balance sheet and income statement to assess 

the farm's solvency and profitability. Key financial ratios (e.g., debt-to-equity, return on assets) guide long-

term investment and borrowing decisions. 

¶ Enterprise Budgeting: This involves creating detailed budgets for each distinct crop or livestock 

enterprise. 

o Example: A tomato farmer develops an enterprise budget that breaks down all variable costs (seeds, 

labor, pesticides, harvest) and fixed costs (land payment, equipment depreciation) to accurately calculate 

the break-even price per box of tomatoes. 

¶ Capital Investment Analysis: Decisions regarding purchasing new, expensive equipment (tractors, 

automated irrigation systems) are analyzed using tools like Net Present Value (NPV) or Internal Rate of Return 

(IRR) to ensure the long-term financial viability of the asset. 

2. Risk Management and Decision-Making 

Agriculture is inherently risky due to weather variability, pest outbreaks, and fluctuating commodity 

prices. Effective management minimizes the potential negative financial impact of these risks. 

¶ Price Risk Mitigation: Farmers utilize financial instruments like futures contracts and options to lock 

in a price for their anticipated harvest, protecting against a sudden market collapse. 

¶ Production Risk Mitigation: This involves diversifying crops or livestock, using advanced irrigation, 

and purchasing crop insurance to safeguard against weather-related losses. 

¶ Legal Risk Management: Establishing the correct business structure (e.g., sole proprietorship, 
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partnership, corporation) and ensuring compliance with labor, environmental, and safety regulations. 

Conclusion 

Agricultural Economics and Management provides the essential analytical framework for navigating 

the complex and volatile food system. By applying sound economic principles and strategic management 

techniques, this field ensures that agricultural enterprises are not only productive and profitable but also 

environmentally sustainable. The successful integration of risk management, financial planning, and supply 

chain optimization is paramount to feeding a growing world while preserving natural resources for future 

generations. 
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THE SCIENCE OF SCARCITY AND CHOICE: AN INTRODUCTION TO ECONOMIC SCIENCE 

 

Abstract 

This article provides a comprehensive introduction to economic science, defining it as a social science 

concerned with the allocation of scarce resources to satisfy unlimited wants. It explores the fundamental 

concepts that underpin the discipline, including scarcity, choice, opportunity cost, and the two major 

branches: microeconomics and macroeconomics. Furthermore, it outlines the historical development of 

economic thought and highlights the profound relevance of economic analysis in shaping individual decisions, 

public policy, and global development. 
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Introduction 

Economic science, or simply economics, is one of the most vital and pervasive of the social sciences. 

At its core, it is the study of how individuals, businesses, governments, and nations make choices about how 

to allocate limited resources to satisfy virtually unlimited wants. This central problem of scarcity is the 

bedrock upon which the entire discipline is built. Because the resources availableτsuch as land, labor, 

capital, and entrepreneurial abilityτare finite, every economic agent must make trade-offs, leading to the 
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crucial concept of choice. 

The formalization of economics as a distinct field of study is often traced back to the 18th century, 

particularly with the publication of Adam Smith's seminal work, An Inquiry into the Nature and Causes of the 

Wealth of Nations in 1776. Smith provided the foundational analysis of markets and established the concept 

of the "invisible hand," suggesting that individuals, by pursuing their self-interest in a competitive market, 

unintentionally promote the welfare of society. This perspective laid the groundwork for classical economics. 

Later, in the 20th century, Lord Lionel Robbins provided a more formal and enduring definition, positing that 

economics "is the science which studies human behaviour as a relationship between ends and scarce means 

which have alternative uses." This definition broadened the scope of economics beyond mere studies of 

wealth and firmly cemented the concepts of scarcity and choice as its defining characteristics. 

The vast subject matter of economics is typically divided into two main branches: microeconomics and 

macroeconomics. 

¶ Microeconomics (from the Greek prefix mikro- meaning "small") focuses on the behavior of 

individual economic agents. This includes individual consumers, households, workers, and firms, and the 

specific markets in which they interact. Key microeconomic topics include: 

o Supply and Demand: How the forces of buyers and sellers determine the equilibrium price and 

quantity in a specific market. 

o Opportunity Cost: The value of the next best alternative that must be foregone when a choice is 

made. 

o Consumer Behavior and Utility: The decision-making process of individuals in maximizing their 

satisfaction (utility). 

o Market Structures: The analysis of perfect competition, monopoly, oligopoly, and monopolistic 

competition. 

¶ Macroeconomics (from the Greek prefix makro- meaning "large") is concerned with the economy as 

a whole, looking at aggregate phenomena. Its goal is to understand the performance, structure, behavior, 

and decision-making of an entire economy. Central macroeconomic issues include: 

o Economic Growth: The increase in the production of goods and services over time, often measured 

by the Gross Domestic Product (GDP). 

o Inflation: The general increase in the prices of goods and services in an economy. 

o Unemployment: The percentage of the labor force that is jobless and actively seeking employment. 

o Fiscal and Monetary Policy: The use of government spending and taxation (fiscal policy) and the 

management of the money supply and interest rates (monetary policy) to influence the economy. 

The continuous evolution of the field has led to the development of numerous specialized sub-

disciplines, such as behavioral economics (which incorporates psychological insights into decision-making), 

environmental economics, development economics, and international economics. Economists employ 

rigorous analytical methods, including mathematical modeling, statistical analysis (econometrics), and 

empirical testing, to develop theories and models that explain economic phenomena and predict future 

outcomes. This scientific approach allows policymakers and business leaders to make informed decisions 

aimed at achieving efficiency (maximizing output from limited resources) and equity (fair distribution of 

economic benefits). Ultimately, economic science provides a crucial framework for understanding the 

complex mechanisms that govern production, distribution, and consumption, shaping the prosperity and 

well-being of societies worldwide. 
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Ή͙ͦͤͦͣ͊͟͟ ͭͪͯ͒͊Σ ͪ·ͤͦ͟ ͭͪͯ͒͊Σ ͊ͤ͘ΎͭͦͫͭΈΣ ͍ͭͪͯ͒ͦ·͔ ͔ͪͫͯͪͫ·Σ ;͔͍͔ͦ͡;͔͙͚ͫ͟ ͙͊ͨͭ͊͟͡Σ 

͙͍͙͔ͨͪͦͦ͒ͭ͘͡ΈͤͦͫͭΈ ͭͪͯ͒͊Σ ͊ͪ͊͋ͦͭͤ͊͘Ύ ͨ͊ͭ͊͡Σ ͔͙͋ͪ͊͋ͦͭ͘ͼ͊Φ 

 

ˤ͍͔͔͙͔͒ͤ 

͙̏ͦͤͦͣ͊͟͟ ͭͪͯ͒͊ ͊͟͟ ͤ͊ͯ;ͤ͊Ύ ͙͒ͫͼ͙͙ͨͤ͊͡ ͙͔͔ͫͫ͒ͯͭ͡ ͔ͣͻ͙͊ͤͣ͘· ͺͯͤ͟ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ ͍ͭͪͯ͒ͦ·ͻ 

ͦͭͤͦ΄͔͙͚ͤΣ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͙ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍ͭͪͯ͒ͦ·ͻ ͔͍ͪͫͯͪͫͦΣ ͊ ͔ͭ͊͗͟ ͺ͊ͭͦͪ͟·Σ ͔͔ͦͨͪ͒͡ΎΌ΅͙͔ 

Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͊ͤ͘Ύ͙ͭͦͫͭΦ ˩͖ ͟͡Ό;͔͍·ͣ ͦ͋Ά͔ͭͦͣ͟ Ύ͍͡Ύ͔ͭͫΎ ͪ·ͤͦ͟ ͭͪͯ͒͊ τ ͫͦ͗ͤ͊͡Ύ ͫͦͼ͙͊͡Έͤͦ-

Ή͙ͦͤͦͣ͟;͔ͫ͊͟Ύ ͙͔ͫͫͭͣ͊Σ ͎͔͒ ͍͙͔͚͍͊ͣͦ͒ͫͭͯ͘Όͭ ͔͙ͪ͊͋ͦͭͦ͒͊ͭ͡Σ ͙͙ͪ͊͋ͦͭͤ͟ ͙ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͔ ͙͙ͤͫͭͭͯͭ·Φ 

ˤ ͍͙ͯͫͦ͡Ύͻ ͔͔ͨͪͻͦ͒͊ ͟ ͼ͙ͺ͍͚ͪͦͦ Ή͙͔ͦͤͦͣ͟͟Σ ͎͙ͦ͋͊͊͘͡͡ͼ͙͙ ͙͍͍͔ͨͪͦͦ͒ͫͭͤͤ͘·ͻ ͨͪͦͼ͔͍ͫͫͦ ͙ 

͔͎͒ͣͦͪ͊ͺ͙;͔͙ͫ͟ͻ ͍͙͎͍ͫ͒ͦ ͪ·ͤͦ͟ ͭͪͯ͒͊ ͍͙ͫͭ͊ͤͦͭͫΎ ͍͖ͫ ͔͔͋ͦ͡ ͙͙͒ͤ͊ͣ;ͤ·ͣ ͙ ͔ͤͦ͒ͤͦͪͦ͒ͤ·ͣΦ 

˽ͦΎ͍͡ΎΌͭͫΎ ͍ͤͦ·͔ ͺͦͪͣ· ͊ͤ͘Ύ͙ͭͦͫͭΣ ͫͦͪ͊͟΅͔͊ͭͫΎ ͙͔͗ͤͤͤ͘·͚ ͼ͙͟͡ ͨͪͦͺ͔͙͚ͫͫΣ ͙͔ͣͤ͘ΎΌͭͫΎ 

͔͍͙ͭͪ͋ͦ͊ͤΎ ͟ ͔͔ͦͣͨͭͤ͟ͼ͙Ύͣ ͙͍ͪ͊͋ͦͭͤͦ͟Φ ˤ͖ͫ Ήͭͦ ͯͫͦ͗ͤ͡Ύ͔ͭ ͨͪͦͼ͔ͫͫ· ͔͎͙͍͙ͪͯͪͦ͊ͤ͡Ύ ͙ ͔͔ͭͪ͋ͯͭ 

͔͙ͣͦ͒ͪͤ͊͘ͼ͙͙ ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͙͙͙ͨͦͭ͟͡ ͍ ͙ͦ͋͊ͫͭ͡ ͭͪͯ͒͊Φ 

˨͊ͤͤ͊Ύ ͫͭ͊ͭΈΎ ͍͔ͤ͊ͨͪ͊ͤ͊͡ ͤ͊ ͔͔ͦͣͨͫͤͦ͟͟͡ ͪ͊ͫͪ͟·͙͔ͭ ͫͯ΅͙ͤͦͫͭ Ή͙͙ͦͤͦͣ͟͟ ͭͪͯ͒͊ ͙ ͙͊ͤ͊͘͡ 

͍͔͔ͫͦͪͣͤͤ·ͻ ͔͔ͭͤ͒ͤͼ͙͚ ͍͙͙ͪ͊ͭ͘Ύ ͪ·ͤ͊͟ ͭͪͯ͒͊Σ ͊ ͔ͭ͊͗͟ ͤ͊ ͔͔͔͙͔ͦͨͪ͒ͤ͡ ͔͔͙͍ͨͪͫͨͭͤ͟·ͻ ͍͔͙͚ͤ͊ͨͪ͊ͤ͡ 

͍͔ͫͦͪ΄͔͍͍͙ͤͫͭͦ͊ͤΎ ͍͚ͭͪͯ͒ͦͦ ͙͙͙ͨͦͭ͟͡Φ 

мΦ ͔͔͙́ͦͪͭ;͔͙͔ͫ͟ ͍ͦͫͤͦ· Ή͙͙ͦͤͦͣ͟͟ ͭͪͯ͒͊ ͙ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͪ·ͤ͊͟ ͭͪͯ͒͊ 

͙̏ͦͤͦͣ͊͟͟ ͭͪͯ͒͊ ͍͟͡Ό;͔͊ͭ ͙͔ͫͫͭͣͯ ͙͚ͤ͊ͤ͘ ͦ ͔͊ͦͤͦͣͪͤͦͫͭ͘͟Ύͻ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͫͨͪͦͫ͊ ͙ 
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͔͔͙ͨͪ͒ͦ͗ͤ͡Ύ ͪ͊͋ͦ;͔͚ ͙ͫ͡·Σ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͊ͤ͘Ύ͙ͭͦͫͭΣ ͔ͣͻ͙͍͊ͤͣͦ͘ ͙͍ͣͦͭ͊ͼ͙͙ ͙ ͦͼ͔͙ͤ͟ 

Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͭͪͯ͒͊Φ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ͔͎͙͔͚͊ͭͦͪ͟ Ύ͍͡Ύ͔ͭͫΎ ͪ͊͋ͦ;͊Ύ ͙ͫ͊͡Σ ͔͍ͨͪ͒ͫͭ͊͡ΎΌ΅͊Ύ ͚ͫͦ͋ͦ 

͍ͫͦͦͯͨͤͦͫͭ͟Έ ͺ͙͙͘;͔͙ͫ͟ͻΣ ͙͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·ͻ ͙ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·ͻ ͔͚ͫͨͦͫͦ͋ͤͦͫͭ ͙ͪ͊͋ͦͭͤ͊͟Φ ˾·ͤͦ͟ 

ͭͪͯ͒͊ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͊͟͟ ͔ͣͻ͙͊ͤͣ͘ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͔ͣ͗͒ͯ ͔ͪ͊͋ͦͭͦ͒͊ͭ͡Ύ͙ͣΣ ͔ͫͭͪͣΎ΅͙͙ͣͫΎ 

͙͍͔ͨͪ͡;Έ ͙͍ͪ͊͋ͦͭͤͦ͟ ͨͦ ͍·͎͚ͦ͒ͤͦ ͼ͔͔ͤΣ ͙ ͒ͦͣͦͻͦ͘Ύ͚͍͙ͫͭ͊ͣΣ ͔͎ͨͪ͒͊͊͡Ό΅͙͙ͣ ͭͪͯ͒ ͍ ͔ͦ͋ͣͤ ͤ͊ 

͊ͪ͊͋ͦͭͤͯ͘Ό ͨ͊ͭͯ͡ ͙ ͫͦͼ͙͊͡Έͤ·͔ ͎͙͙͊ͪ͊ͤͭΦ ˾͍͍͔͙͔͊ͤͦͫ ͤ͊ ͪ·͔ͤ͟ ͭͪͯ͒͊ ͺ͙͔ͦͪͣͪͯͭͫΎ ͨͦ͒ ͍͔͚͍͙͔ͦ͒ͫͭͣ͘ 

͍ͯͪͦͤΎ ͒ͦͻ͍ͦ͒ͦΣ ͔ͭͻ͎͙ͤͦͦ͡;͔͎ͫͦͦ͟ ͍͙͙ͪ͊ͭ͘ΎΣ ͔͎͒ͣͦͪ͊ͺ͙;͔͚ͫͦ͟ ͫͭͪͯͭͯͪ͟· ͙ ͙͙ͤͫͭͭͯͼ͙ͦͤ͊͡Έ͚ͤͦ ͔ͫͪ͒·Φ 

˻͔ͫͦ͋ͦ ͔ͣͫͭͦ ͍ Ή͙͔ͦͤͦͣ͟͟ ͭͪͯ͒͊ ͙͔͊ͤͣ͊ͭ͘ ͦͤ͟ͼ͔ͨͼ͙Ύ ;͔͍͔ͦ͡;͔͎ͫͦͦ͟ ͙͊ͨͭ͊͊͟͡Σ ͎ͫͦ͊ͫͤͦ͡ ͚ͦͭͦͪͦ͟ 

͙ͤ͊ͤ͘ΎΣ ͍ͤ͊·͙͟Σ ͍͒ͦͪͦ͘Έ͔ ͙ ͦͨ·ͭ ͙ͪ͊͋ͦͭͤ͊͟ Ύ͍͡ΎΌͭͫΎ ͎͍͊ͤ͡·ͣ ͔ͪͫͯͪͫͦͣ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ 

͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭΦ ˮ͍͔͙ͤͫͭͼ͙͙ ͍ ;͔͍͔ͦ͡;͔͙͚ͫ͟ ͙͊ͨͭ͊͟͡ τ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Σ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ 

͎͍ͨͦ͒ͦͭͦ͊͟Σ ͍ͨͦ·΄͔͙͔ͤ ͍͙͊͟͡ͺ͙͊͟ͼ͙͙ τ ͍ͫͭ͊ͤͦΎͭͫΎ ͟͡Ό;͔͍·͙ͣ ͺ͙͊ͭͦͪ͊ͣ͟ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͪͦͫͭ͊ ͙ 

͚ͯͫͭͦ;͙͍͎ͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͪ·ͤ͊͟ ͭͪͯ͒͊Φ 

нΦ ˿͍͔͔ͦͪͣͤͤ·͔ ͔͔ͭͤ͒ͤͼ͙͙ ͺͯͤ͟ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ ͪ·ͤ͊͟ ͭͪͯ͒͊ ͙ ͟͡Ό;͔͍·͔ ͺ͊ͭͦͪ͟· ͔͎ͦ 

ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙͙ 

˿͍͔͔ͦͪͣͤͤ·͚ ͪ·ͤͦ͟ ͭͪͯ͒͊ ͻ͔͙͔͊ͪ͊ͭͪͯͭͫ͘͟Ύ ͎͙͙ͯ͋ͦͣ͟͡ ͫͭͪͯͭͯͪͤ͟·͙ͣ ͙͔͔͙ͣͤͤ͘Ύ͙ͣΦ ˻͙͒ͤͣ ͙͘ 

͍͔͒ͯ΅͙ͻ ͺ͍͊ͭͦͪͦ͟ ͍·͔ͫͭͯͨ͊ͭ ͼ͙ͺ͍͙ͪͦ͊͘ͼ͙ΎΣ ͙͍ͨͪͦ͒Ύ΅͊Ύ ͟ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙͙ ͨͪͦͼ͔͍ͫͫͦΣ ͔͔ͨͪͻͦ͒ͯ ͟ 

͙͒ͫͭ͊ͤͼ͙ͦͤͤ·ͣ ͺͦͪͣ͊ͣ ͊ͤ͘Ύ͙ͭͦͫͭΣ ͪͦͫͭͯ ͔ͫͭͦͪ͊͟ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙ ͨͦΎ͍͔͙ͤ͡Ό ͍ͤͦ·ͻ 

ͨͪͦͺ͔͙͚ͫͫΦ ˻͍͔͔͒ͤͦͪͣͤͤͦ ͙ͨͪͦͫͻ͙ͦ͒ͭ ͍·͔͔͙͔ͭͫͤͤ ͙͍͙ͤͦ͊͘͟͟͡ͺ͙ͼ͙͍͎ͪͦ͊ͤͤͦͦ ͭͪͯ͒͊ ͙ ͍͔͙ͯ͡;͔͙͔ͤ 

ͫͨͪͦͫ͊ ͤ͊ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ ͫ ͼ͙ͺ͍ͪͦ·͙ͣ ͙ ͙͙͊ͤ͊ͭ͡;͔͙͙ͫͣ͟ ͔͔ͦͣͨͭͤ͟ͼ͙Ύ͙ͣΦ ˿͙͡Έ͔ͤͦ ͍͙͡Ύ͙͔ͤ ͦ͊͘͟·͍͔͊ͭ 

͔͎͒ͣͦͪ͊ͺ͙;͔ͫ͊͟Ύ ͙͙͒ͤ͊ͣ͊͟Υ ͔͙͔ͫͭ͊ͪͤ ͔͔͙ͤ͊ͫͤ͡ΎΣ ͙͎ͣͪ͊ͼ͙ΎΣ ͙͔͙͔ͫͤ͗ͤ ͔͙ͪͦ͗͒͊ͣͦͫͭΦ ˿͔͙͔ͭ͊ͪͤ 

͙͍͙ͨͪͦ͒ͭ ͟ ͍ͨͦ·΄͔͙ͤΌ ͎͙ͤ͊ͪͯ͘͟ ͤ͊ ͙͔ͫͫͭͣͯ ͫͦͼ͙͊͡Έ͎ͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͙ ͔͔ͭͪ͋ͯͭ ͪ͊ͫ΄͙͔͙ͪͤΎ 

͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͊͒͊ͨͭ͊ͼ͙͙ ͙͍ͪ͊͋ͦͭͤͦ͟ ͫͭ͊ͪ΄͔͎ͦ ͍ͦͪ͊ͫͭ͊͘Φ ˸͙͎ͪ͊ͼ͙ͦͤͤ·͔ 

͙ͨͦͭͦ͟ ͍ͨͦͦ͘͡ΎΌͭ ͔͙͍ͦͣͨͤͫͪͦ͊ͭ͟Έ ͔͒ͺ͙ͼ͙ͭ ͪ͊͋ͦ;͔͚ ͙ͫ͡·Σ ͤͦ ͔ͭͪ͋ͯΌͭ Ήͺͺ͔͙͍ͭͤ͟·ͻ ͔ͣͻ͙͍͊ͤͣͦ͘ 

͔͎͙͍͙ͪͯͪͦ͊ͤ͡ΎΦ 

оΦ ˥͍͔͔ͦͫͯ͒͊ͪͫͭͤͤͦ ͔͎͙͍͙͔ͪͯͪͦ͊ͤ͡ ͭͪͯ͒͊ ͙ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͍ͨͦ·΄͔͙ͤΎ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͪ·ͤ͊͟ ͭͪͯ͒͊ 

˥͍ͦͫͯ͒͊ͪͫͭͦ ͙͎͔ͪ͊ͭ ͟͡Ό;͔͍ͯΌ ͪͦ͡Έ ͍ ͔͔ͦ͋ͫͨ;͔͙͙ͤ ͙ͫͭ͊͋͡Έ͙ͤͦͫͭ ͪ·ͤ͊͟ ͭͪͯ͒͊Σ ͔͎͙ͪͯͪͯ͡Ύ 

͍ͭͪͯ͒ͦ·͔ ͦͭͤͦ΄͔͙ͤΎΣ ͎͙͊ͪ͊ͤͭͪͯΎ ͊͘΅͙ͭͯ ͍ͨͪ͊ ͙͍ͪ͊͋ͦͭͤͦ͟ ͙ ͍ͫͦ͒͊͊͘Ύ ͍͙ͯͫͦ͡Ύ ͒͡Ύ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ 

͊͟;͔͍͔ͫͭͤͤ·ͻ ͪ͊͋ͦ;͙ͻ ͔ͣͫͭΦ ˻͍ͫͤͦͤ·͔ ͙͔ͤͫͭͪͯͣͤͭ· ͔͎͙͍͙ͪͯͪͦ͊ͤ͡Ύ ͍͟͡Ό;͊Όͭ ͔͊ͦͤͦ͒͊ͭ͘͟͡Έ͍ͫͭͦ ͦ 

͔ͭͪͯ͒Σ ͙͙ͣͤͣ͊͡Έͤ·͔ ͫͭ͊ͤ͒͊ͪͭ· ͦͨ͊ͭ͡· ͙ ͍͙͚ͯͫͦ͡ ͭͪͯ͒͊Σ ͎ͨͪͦͪ͊ͣͣ· ͔͙ͨͦ͒͒ͪ͗͟ ͊ͤ͘Ύ͙ͭͦͫͭΣ ͍͙͙͔ͪ͊ͭ͘ 

ͫͯ͗͋͡ ͪ·ͤ͊͟ ͭͪͯ͒͊Φ ˤ͊͗ͤ·ͣ ͍͔͙͔ͤ͊ͨͪ͊ͤͣ͡ ͙͙͙ͨͦͭ͟͡ Ύ͍͡Ύ͔ͭͫΎ ͍ͨͦ·΄͔͙͔ͤ ͊͟;͔͍ͫͭ͊ ͍͎ͭͪͯ͒ͦͦͦ 

͔ͨͦͭͤͼ͙͊͊͡ ;͔͔ͪ͘ ͍͙͙͔ͪ͊ͭ͘ ͙͔ͫͫͭͣ· ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͎͍͙ͨͦ͒ͦͭͦ͟ ͙ ͔͔͎͍͙ͨͪͨͦ͒ͦͭͦ͟Φ ˤ 

͍͙ͯͫͦ͡Ύͻ ͼ͙ͺ͍͚ͪͦͦ Ή͙͙ͦͤͦͣ͟͟ ͟͡Ό;͔͍·ͣ ͍͙ͫͭ͊ͤͦͭͫΎ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͔͔ͦͣͨͭͤ͟ͼ͙͚ ͋ͯ͒ͯ΅͔͎ͦ τ 

ͼ͙ͺ͍ͪͦ·ͻΣ ͙͔͔ͤ͗ͤͪͤ·ͻΣ ͍͔ͯͨͪ͊ͤ͡;͔͙ͫ͟ͻ ͙ ͙͙͍ͦͣͣͯͤ͊ͭͤ͟͟·ͻΦ 

˭͊͟͡Ό;͔͙͔ͤ 

͙̏ͦͤͦͣ͊͟͟ ͭͪͯ͒͊ ͙ ͪ·ͤͦ͟ ͭͪͯ͒͊ Ύ͍͡ΎΌͭͫΎ ͍͎ͦͫͤͦͦͨͦ͊͊͡Ό΅͙͙ͣ Ή͔͔͙ͣͤͭ͊ͣ͡ ͫͦͼ͙͊͡Έͤͦ-

Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͙͔ͫͫͭͣ·Σ ͔͔ͦͨͪ͒͡ΎΌ΅͙͙ͣ ͚ͯͫͭͦ;͙͍ͦͫͭΈ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͪͦͫͭ͊ ͙ ͍͔ͯͪͦͤΈ 

͎͋͊ͦͫͦͫͭͦ͡Ύ͙ͤΎ ͔͔͙ͤ͊ͫͤ͡ΎΦ ˿͍͔͔ͦͪͣͤͤ·͚ ͪ·ͤͦ͟ ͭͪͯ͒͊ ͍͙ͫͭ͊ͤͦͭͫΎ ͍͖ͫ ͔͔͋ͦ͡ ͫͦ͗ͤ͡·ͣ ͨͦ͒ 

͍͔͚͍͙͔ͦ͒ͫͭͣ͘ ͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫ͟ͻΣ ͔͎͒ͣͦͪ͊ͺ͙;͔͙ͫ͟ͻ ͙ ͙͙ͤͫͭͭͯͼ͙ͦͤ͊͡Έͤ·ͻ ͺ͍͊ͭͦͪͦ͟Σ ͔ͭͪ͋ͯΌ΅͙ͻ 

͔͚ͦͣͨͫͤͦ͟͟͡ ͊͒͊ͨͭ͊ͼ͙͙ ͙ ͎͙ͯ͋ͦ͟͡ͻ ͔ͪͺͦͪͣΦ 

˽͍͔͖ͪͦ͒ͤͤ·͚ ͙͊ͤ͊͘͡ ͨͦ͊͊͘͟͡Σ ;ͭͦ ͟͡Ό;͔͍·͙ͣ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ͙ͣ ͍͙͙ͪ͊ͭ͘Ύ Ή͙͙ͦͤͦͣ͟͟ ͭͪͯ͒͊ 

Ύ͍͡ΎΌͭͫΎ ͼ͙ͺ͍͙ͪͦ͊͘ͼ͙ΎΣ ͍ͨͦ·΄͔͙͔ͤ ͊͟;͔͍ͫͭ͊ ;͔͍͔ͦ͡;͔͎ͫͦͦ͟ ͙͊ͨͭ͊͊͟͡Σ ͔͔͙͔ͯͪͨͤ͟͡ ͫͦͼ͙͊͡Έ͚ͤͦ 

͊͘΅͙ͭ· ͙͍ͪ͊͋ͦͭͤͦ͟ ͙ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͎͙͙͋͟ͻΣ ͤͦ ͚ͯͫͭͦ;͙͍·ͻ ͔͔͚ͣͦ͒͡ ͊ͤ͘Ύ͙ͭͦͫͭΦ ̏ͺͺ͔͙͍ͭͤ͊͟Ύ 

ͭͪ ͍ͯ͒ͦ͊Ύ ͙͙ͨͦͭ͊͟͡ ͒ͦ͗ͤ͊͡ ͔͔ͦ͋ͫͨ;͙͍͊ͭΈ ͋͊͊ͤͫ͡ ͙͔͔͍ͤͭͪͫͦ ͎͍ͦͫͯ͒͊ͪͫͭ͊Σ ͙͔͋ͤͫ͊͘ ͙ ͙͍ͪ͊͋ͦͭͤͦ͟Σ 

͍ͫͦ͒͊͊͘Ύ ͍͙ͯͫͦ͡Ύ ͒͡Ύ ͎͒ͦͦͫͪͦ͡;͎ͤͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͙ ͔͙ͦͤͯͪͤͭͦͫͨͦͫͦ͋ͤͦͫͭ͟͟Φ 

͚̂ͫͭͦ;͙͍͔ͦ ͍͙͙͔ͪ͊ͭ͘ ͪ·ͤ͊͟ ͭͪͯ͒͊ ͍ͦͣͦ͗ͤͦ͘ ͭͦ͡Έͦ͟ ͙ͨͪ ͍͙͙ͯͫͦ͡ ͙͔͎͙͍͎ͤͭͪͪͦ͊ͤͤͦͦ ͨͦ͒ͻͦ͒͊Σ 
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͍͟͡Ό;͊Ό΅͔͎ͦ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ό ͙͔ͫͫͭͣ· ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ ͍ͨͦ·΄͔͙͔ͤ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭΣ ͔͎͙͍͙͔ͪͯͪͦ͊ͤ͡ 

͙͎ͣͪ͊ͼ͙ͦͤͤ·ͻ ͨͪͦͼ͔͍ͫͫͦ ͙ ͔ͨͦ͒͒ͪ͗ͯ͟ ͙͍ͤͤͦ͊ͼ͙͚ͦͤͤͦ Ή͙͙ͦͤͦͣ͟͟Φ ˤ ͔ͪͯ͘͡Έ͔ͭ͊ͭ Ή͙ͦͤͦͣ͊͟͟ ͭͪͯ͒͊ 

͒ͦ͗ͤ͊͡ ͫͭ͊ͭΈ ͔͎͙ͫͭͪ͊ͭ;͔͙ͫͣ͟ ͙͔ͤͫͭͪͯͣͤͭͦͣ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ;͔͍͔ͦ͡;͔͎ͫͦͦ͟ ͔ͨͦͭͤͼ͙͊͊͡Σ ͎ͫͨͦͫͦ͋ͤͦͦ 

͔͔ͦ͋ͫͨ;͙ͭΈ ͚ͯͫͭͦ;͙͍͔ͦ ͙ ͙ͤ͟͡Ό͙͍͔ͤͦ͘ ͍͙͙͔ͪ͊ͭ͘ ͦ͋΅͔͍ͫͭ͊Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˣ͎͍ͯ͒͊ͦ ˢΦ ˢΦ ͙̏ͦͤͦͣ͊͟͟ ͭͪͯ͒͊Υ ͔͙ͭͦͪΎ ͙ ͙ͨͪ͊ͭ͊͟͟Φ τ ˸ ΦΥ ͚̑ͪ͊ͭΣ нлннΦ 

2. ˴͔͊ͨ͡Ό΄͙͍ͤͦ͟ ˾Φ ˮΦ ˾·ͤͦ͟ ͭͪͯ͒͊Υ ͙͙ͤͫͭͭͯͼ͙ͦͤ͊͡Έͤ·͚ ͙͊ͤ͊͘͡Φ τ ˸ ΦΥ ˥̂ ˤ̊̏Σ нлнмΦ 

3. Becker G. Human Capital: A Theoretical and Empirical Analysis. τ University of Chicago Press, 2019. 

4. OECD Employment Outlook 2023. τ OECD Publishing, 2023. 

                                                                                              ϭ s ͔͍ͭ͊͊ ˸ΦΣ 2025 

 

 

 

 

˥·͡·͍͒͗ͦ͊ ͔̂ͪ͟͡ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ,  

͔͙͚́ͯͪͣͤͫ͟͟ ˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ˮ͙ͤͫͭͭͯͭ ͙͍̅ͤ͊ͤͫͦΣ  
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ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͪ͊ͫͪ͟·͍͊ΌͭͫΎ ͟͡Ό;͔͍·͔ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͺͯͤ͟ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ ͍͔͔͚ͫͦͪͣͤͤͦ ͙͍͚ͣͪͦͦ 

Ή͙͙ͦͤͦͣ͟͟Σ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͎ͦ͋͊͡͡Έͤ·͔ ͨͪͦͼ͔ͫͫ·Σ ͔͔ͦͨͪ͒͡ΎΌ΅͙͔ ͔͖ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ΌΣ ͙ 

͙͙͊ͤ͊ͪͯ͘͡ΌͭͫΎ ͔͔͙͍ͨͪͫͨͭ͟· ͒͊͡Έ͔͚ͤ΄͔͎ͦ ͍͙͙ͪ͊ͭ͘ΎΦ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔͔ͯ͒ͤͦ͡ ͍ͦͨͪͦͫ͊ͣ 

ͼ͙ͺ͍͙ͪͦ͊͘ͼ͙͙Σ ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͎͍͙ͭͦͪͦ͡Σ ͚ͯͫͭͦ;͙͍͎ͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͙ ͎͔ͦΉ͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͙͔͔͙͚ͣͤͤ͘Φ 

˻͋Ά͔͙͖͒ͤͤͤ·͔ ͍ ͪͯͨͤ͟·͔ ͙͋ͦ͟͡ ͙͙͊ͤ͊ͭ͡;͔͙͔ͫ͟ ͔ͪ͊͒͘͡· ͍ͨͦͦ͘͡ΎΌͭ ͔ͦͣͨͫͤͦ͟͟͡ ͦͼ͔͙ͤͭΈ ͫͦͫͭͦΎ͙͔ͤ 

͙͍͚ͣͪͦͦ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͙͔ͫͫͭͣ·Φ ˿͔͒͊ͤͤ͡·͔ ͍·͍ͦ͒· ͔͙͒ͣͦͤͫͭͪͪͯΌͭΣ ;ͭͦ ͙͍ͣͪͦ͊Ύ Ή͙ͦͤͦͣ͊͟͟ 

ͤ͊ͻ͙ͦ͒ͭͫΎ ͍ ͺ͔͊͘ ͎͙ͯ͋ͦ͟͡ͻ ͫͭͪͯͭͯͪͤ͟·ͻ ͔͍͙͚ͨͪͦ͋ͪ͊ͦ͊ͤ͘Σ ͔͔ͦͨͪ͒͡Ύ͔ͣ·ͻ ͔ͭͻ͎͙ͤͦͦ͡;͔͙͙ͫͣ͟ 

͙͍ͤͤͦ͊ͼ͙Ύ͙ͣΣ ͙͔͔͙͔ͣͤͤͣ͘ ͎ͦ͋͊͡͡Έ͎ͤͦͦ ͋͊͊ͤͫ͊͡ ͙ͫ͡ ͙ ͔͙͔ͯͫͦ͗ͤͤͣ͡ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͻ 

͍͙͔͚͍͙͚͊ͣͦ͒ͫͭ͘Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

͙͍ͣͪͦ͊Ύ Ή͙ͦͤͦͣ͊͟͟Σ ͎͙ͦ͋͊͊͘͡͡ͼ͙ΎΣ ͔ͭͻ͎͙ͤͦͦ͡;͔͔ͫͦ͟ ͍͙͙͔ͪ͊ͭ͘Σ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ͊Ύ ͎͍ͭͦͪͦ͡ΎΣ  

͚ͯͫͭͦ;͙͍͔ͦ ͍͙͙͔ͪ͊ͭ͘Σ ͺ͙͍ͤ͊ͤͫͦ·͔ ͪ·͙ͤ͟Σ ͎͔ͦΉ͙ͦͤͦͣ͊͟͟Φ 

 

ˤ͍͔͔͙͔͒ͤ 

˸͙͍ͪͦ͊Ύ Ή͙ͦͤͦͣ͊͟͟ ͊͟͟ ͎ͦ͋͊͡͡Έͤ͊Ύ ͙͔ͫͫͭͣ͊ ͍͙ͦͤ͊͘͟͡ ͍ ͔ͪͯ͘͡Έ͔ͭ͊ͭ ͙͔͒ͭ͡͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͫ͊ 

͙͔ͤͭͪͤ͊ͼ͙͙ͦͤ͊͊͘͡ͼ͙͙ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘Σ ͎͍͙ͭͦͪͦ͡ ͙ ͺ͙͍ͤ͊ͤͫͦ·ͻ ͍ͨͦͭͦͦ͟Φ ˤ ··L ͍͔͔͟ ͦͤ͊ ͻ͔͙͔͊ͪ͊ͭͪͯͭͫ͘͟Ύ 

͍·͚ͫͦͦ͟ ͔͔ͫͭͨͤΈΌ ͍͙͍͙͙͙͊ͣͦ͊ͫͣͦͫͭ͘͘ ͎͍ͦͫͯ͒͊ͪͫͭΣ ͎͙ͭͪ͊ͤͫͪ͊ͤ;ͤ·ͣ ͍͙͔͙͔͒͗ͤͣ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙ 

͙͊ͨͭ͊͊͟͡Σ ͊ ͔ͭ͊͗͟ ͔͙͔ͫͭͪͣͭ͡Έͤ·ͣ ͍͙͙͔ͪ͊ͭͣ͘ ͼ͙ͺ͍ͪͦ·ͻ ͔ͪ΄͔͙͚ͤΣ ͦͭͦͪ͟·͔ ͔ͣͤΎΌͭ ͫͭͪͯͭͯͪͯ͟ 

͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͪ·͍ͤͦ͟Φ 

͔́ͯ͟΅͙͚ Ήͭ͊ͨ ͔͖ ͍͙͙ͪ͊ͭ͘Ύ ͣͦ͗ͤͦ ͦͻ͔͙͍͊ͪ͊ͭͪͦ͊ͭ͘͟Έ ͊͟͟ ͔͔ͨͪͻͦ͒ͤ·͚Υ ͯͫͭͦΎ͍΄͙͔ͫΎ ͔͙ͣͦ͒͡ 

͎͙ͦ͋͊͊͘͡͡ͼ͙͙ ͍͔͎ͨͦ͒ͪ͊ΌͭͫΎ ͔͔ͨͪͫͣͦͭͪͯΣ ͫͭͪ͊ͤ· ͙ ͔͎͙ͪͦͤ· ͺ͙ͦͪͣͪͯΌͭ ͍ͤͦ·͔ Ή͙ͦͤͦͣ͟;͔͙͔ͫ͟ ͙͋ͦ͟͡Σ 

͊ ͼ͙ͺ͍ͪͦ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ͫͭ͊ͤͦΎͭͫΎ ͍͚ͦͫͤͦͦ ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͔ͦͤͯͪͤ͟͟ͼ͙͙Φ ˤ Ή͙ͭͻ ͍͙ͯͫͦ͡Ύͻ ͙͊ͤ͊͘͡ 

͙͍͚ͣͪͦͦ Ή͙͙ͦͤͦͣ͟͟ ͔͔ͭͪ͋ͯͭ ͙͔͎ͫͫͭͣͤͦͦ ͨͦ͒ͻͦ͒͊Σ ͍͟͡Ό;͊Ό΅͔͎ͦ ͦͼ͔ͤͯ͟ ͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫ͟ͻΣ ͺ͙͍ͤ͊ͤͫͦ·ͻΣ 

Ή͎͙ͦͦ͟͡;͔͙ͫ͟ͻ ͙ ͙͙ͨͦͭ͡;͔͙ͫ͟ͻ ͺ͍͊ͭͦͪͦ͟Φ 



ˢ˴ˢ˨˩˸ˮ̉˩˿˴˻˩ ˮ˭˨ˢ́˩˶̎˿́ˤ˻ ζ˹ˢ̂̉˹ˢ̒ ˢ˾́˩˶̎η 

 

 

42 

͔̇͡Έ ͚͒͊ͤͤͦ ͫͭ͊ͭΈ͙ τ ͍·Ύ͍͙ͭΈ ͍͔͔ͫͦͪͣͤͤ·͔ ͔͔ͭͤ͒ͤͼ͙͙ ͍͙͙ͪ͊ͭ͘Ύ ͙͍͚ͣͪͦͦ Ή͙͙ͦͤͦͣ͟͟Σ 

͔͔͙ͦͨͪ͒ͭ͡Έ ͍ͦͫͤͦͤ·͔ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͔͖ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙͙ ͙ ͦͼ͔͙ͤͭΈ ͔͔͙͍ͨͪͫͨͭ͟· ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͍͚ͤͦͦ 

͎ͦ͋͊͡͡Έ͚ͤͦ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͊ͪͻ͙͔ͭͭͯͪ͟·Φ 

мΦ ͔͔͙́ͦͪͭͦ͟-ͫͭͪͯͭͯͪͤ͟·͔ ͍ͦͫͤͦ· ͙͍͚ͣͪͦͦ Ή͙͙ͦͤͦͣ͟͟ 

˸͙͍ͪͦ͊Ύ Ή͙ͦͤͦͣ͊͟͟ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͎͍͔͍ͣͤͦͦͯͪͦͤͯΌ ͙͔ͫͫͭͣͯΣ ͺ͙͔ͦͪͣͪͯͣͯΌ 

͍͙͔͚͍͙͔͊ͣͦ͒ͫͭͣ͘ ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͻ ͻͦ͘Ύ͚͍ͫͭ ͙ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͻ ͫͯ͋Ά͔͍ͭͦ͟Φ ˩͖ ͫͭͪͯͭͯͪ͊͟ ͍͟͡Ό;͔͊ͭ 

͙͍͍͔ͨͪͦͦ͒ͫͭͤͤͯ͘ΌΣ ͎͍ͭͦͪͦͯΌΣ ͺ͙͍ͤ͊ͤͫͦͯΌΣ ͔ͭͻ͎͙ͤͦͦ͡;͔ͫͯ͟Ό ͙ ͙͙ͤͫͭͭͯͼ͙ͦͤ͊͡ΈͤͯΌ ͙͔ͨͦ͒ͫͫͭͣ·Σ 

͊͗͒͊͟Ύ ͙͘ ͦͭͦͪ͟·ͻ ͙͎͔ͪ͊ͭ ͍͊͗ͤͯΌ ͪͦ͡Έ ͍ ͺ͙͍͙͙ͦͪͣͪͦ͊ͤ ͎ͦ͋͊͡͡Έ͚ͤͦ ͙͙͙͒ͤ͊ͣ͟Φ 

˽͙͍͍͔ͪͦͦ͒ͫͭͤͤ͊͘Ύ ͫͭͪͯͭͯͪ͊͟ ͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͣ ͔͔͙͔ͪ͊͒ͤͣ͘͡ ͭͪͯ͒͊Σ 

͔ͫͨͼ͙͙͊͊͘͡ͼ͙͔͚ ͫͭͪ͊ͤΣ ͍͙͙͔ͪ͊ͭͣ͘ ͎ͦ͋͊͡͡Έͤ·ͻ ͼ͔ͨͦ;͔͟ ͍͔͚͒ͦ͋͊ͤͤͦ͡ ͙͙ͫͭͦͣͦͫͭΦ ͙͍̅ͤ͊ͤͫͦ͊Ύ 

͙͔ͨͦ͒ͫͫͭͣ͊ ͍͟͡Ό;͔͊ͭ ͙͍ͣͪͦ·͔ ͪ·͙ͤ͟ ͙͊ͨͭ͊͊͟͡Σ ͍͙͚͋͊ͤͦͫ͟͟ ͔ͫͭͦͪ͟Σ ͍͊͡Όͭͤ·͔ ͪ·͙ͤ͟ ͙ ͙͔ͫͫͭͣͯ 

͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͻ ͺ͙͍ͤ͊ͤͫͦ·ͻ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚Φ ͎͍́ͦͪͦ͊Ύ ͙͔ͨͦ͒ͫͫͭͣ͊ ͺ͙͔ͦͪͣͪͯͭͫΎ ͨͦ͒ ͍͙͡Ύ͙͔ͤͣ ˤ́˻Σ 

͔͎͙ͪͦͤ͊͡Έͤ·ͻ ͎ͫͦ͊͡΄͔͙͚ͤΣ ͎͙͙ͦͫͭ͡;͔͙ͫ͟ͻ ͔͔͚ͫͭ ͙ ͭͪ͊ͤͫͤ͊ͼ͙ͦͤ͊͡Έͤ·ͻ ͦͪͨͦͪ͊͟ͼ͙͚Φ ͔́ͻ͎͙ͤͦͦ͡;͔ͫ͊͟Ύ 

͙͔ͨͦ͒ͫͫͭͣ͊ Ύ͍͡Ύ͔ͭͫΎ ͟͡Ό;͔͍·ͣ ͚͍͔͒ͪ͊ͪͦͣ ͎ͦ͋͊͡͡Έ͎ͤͦͦ ͪͦͫͭ͊Σ ͯͫͦͪ͟ΎΎ ͙͍ͤͤͦ͊ͼ͙͙ ͙ ͼ͙ͺ͍ͪͦ·͔ 

͔͍͙ͨͪͦ͋ͪ͊ͦ͊ͤ͘ΎΦ 

нΦ ˥ͦ͋͊͡͡Έͤ·͔ ͔͔ͭͤ͒ͤͼ͙͙ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙͙ ͙͍͚ͣͪͦͦ Ή͙͙ͦͤͦͣ͟͟ 

˿͍͔͔ͦͪͣͤͤ͊Ύ ͙͍ͣͪͦ͊Ύ Ή͙ͦͤͦͣ͊͟͟ ͍͙͍͔ͪ͊͊ͭͫ͘Ύ ͨͦ͒ ͔͚͍͙͔͒ͫͭͣ ͪΎ͒͊ ͍͙͍͊ͣͦͫ͘Ύ͊ͤͤ͘·ͻ ͨͪͦͼ͔͍ͫͫͦΣ 

͔͙ͫͪ͒ ͦͭͦͪ͟·ͻ ͍·͔͒͡ΎΌͭͫΎ ͔ͭͻ͎͙ͤͦͦ͡;͔ͫ͊͟Ύ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ΎΣ ͼ͙ͺ͍͙ͪͦ͊͘ͼ͙ΎΣ ͙͔͔͙͔ͣͤͤ͘ ͔͔͚ͣͦ͒͡ 

͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͎͍͙ͭͦͪͦ͡Σ ͪͦͫͭ ͙ͪͦ͡ ͚ͯͫͭͦ;͙͍͎ͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͙ ͙͔͙͔ͯͫͤ͡ ͎͔ͦΉ͙ͦͤͦͣ͟;͔͚ͫͦ͟ 

͔ͦͤͯͪͤ͟͟ͼ͙͙Φ 

˻͙͒ͤͣ ͙͘ ͼ͔ͤͭͪ͊͡Έͤ·ͻ ͺ͍͊ͭͦͪͦ͟ Ύ͍͡Ύ͔ͭͫΎ ͼ͙ͺ͍͙ͪͦ͊͘ͼ͙ΎΣ ͦͭͦͪ͊͟Ύ ͭͪ͊ͤͫͺ͙͔ͦͪͣͪͯͭ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ 

͍͔ͫ ͫͺ͔ͪ· Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ ͙̇ͺ͍ͪͦ·͔ ͨ͊ͭ͡ͺͦͪͣ·Σ ͺ͙͔ͤͭͻ-͔ͪ΄͔͙ͤΎΣ ͋ͦ͟͡;͔͚ͤΣ 

͙͍͔ͫͯͫͫͭͤͤ͟·͚ ͙͔͔ͤͭͭ͟͡͡ ͙ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙Ύ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͺ͙ͦͪͣͪͯΌͭ ͍ͤͦͯΌ ͙ͤͺͪ͊ͫͭͪͯͭͯͪͯ͟ ͙͍͚ͣͪͦͦ 

Ή͙͙ͦͤͦͣ͟͟Φ ˣ͎͊ͦ͒͊ͪ͡Ύ Ήͭͦͣͯ ͔ͣͤΎ͔ͭͫΎ ͫͭͪͯͭͯͪ͊͟ ͊ͤ͘Ύ͙ͭͦͫͭΣ ͺ͙ͦͪͣͪͯΌͭͫΎ ͍ͤͦ·͔ ͪ·͙ͤ͟Σ ͯͫͦͪ͟ΎΌͭͫΎ 

͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͔ ͭͪ͊ͤ͊͘͟ͼ͙͙ ͙ ͪ͊ͫ΄͙ͪΎ͔ͭͫΎ ͒ͦͫͭͯͨ ͟ ͎ͦ͋͊͡͡Έͤ·ͣ ͔ͪͫͯͪͫ͊ͣΦ 

˽͔͊ͪ͊͡͡͡Έͤͦ ͙ͨͪͦͫͻ͙ͦ͒ͭ ͙͔͔͙͔ͣͤͤ͘ ͺ͍ͦͪͣ͊ͭͦ ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͎͍͙ͭͦͪͦ͡Υ ͍͔͙ͯ͡;͙͍͔͊ͭͫΎ ͒ͦ͡Ύ 

͎͍͙ͭͦͪͦ͡ ͎͙ͯͫͯ͊ͣ͡ ͙ ͍·͔ͫͦͦͭ͟ͻ͎͙ͤͦͦ͡;͚ͤͦ ͨͪͦ͒ͯ͟ͼ͙͔͚Σ ͍͙͍ͪ͊͊͘ΌͭͫΎ Ή͔ͭͪͦͤͤ͟͡·͔ ͎͍ͭͦͪͦ·͔ 

ͨ͊ͭ͡ͺͦͪͣ·Σ ͫͦͪ͊͟΅͊ΌͭͫΎ ͭͪ͊ͤ͊͘͟ͼ͙ͦͤͤ·͔ ͙͔͙͒ͪ͗͘͟Φ ˥ͦ͋͊͡͡Έͤ·͔ ͼ͔ͨͦ;͙͟ ͍͔͚͒ͦ͋͊ͤͤͦ͡ ͙͙ͫͭͦͣͦͫͭ 

͍ͫͭ͊ͤͦΎͭͫΎ ͔͔͋ͦ͡ ͎͙͙͙͋ͣ͟Σ ͦ͒ͤ͊ͦ͟ ͍ͨͦ·΄͔͊ͭͫΎ ͙ͻ ͯΎ͍͙ͣͦͫͭ͘Έ ͟ ͙͙ͨͦͭ͡;͔͙ͫͣ͟ ͙ ͎͙͙ͦͫͭ͡;͔͙ͫͣ͟ 

͙ͪͫ͊ͣ͟Φ 

оΦ ̅͊ͭͦͪ͟·Σ ͔͔ͦͨͪ͒͡ΎΌ΅͙͔ ͔͔͙͍ͨͪͫͨͭ͟· ͍͙͙ͪ͊ͭ͘Ύ ͙͍͚ͣͪͦͦ Ή͙͙ͦͤͦͣ͟͟ 

˽͔͔͙͍ͪͫͨͭ͟· ͙͍͚ͣͪͦͦ Ή͙͙ͦͤͦͣ͟͟ ͍͙͊ͫ͘Ύͭ ͦͭ ͍͙ͫͦͦͯͨͤͦͫͭ͟ ͺ͍͊ͭͦͪͦ͟Σ ͔͙ͫͪ͒ ͦͭͦͪ͟·ͻ ͟͡Ό;͔͍·͙ͣ 

Ύ͍͡ΎΌͭͫΎ ͔ͭͻ͎͙ͤͦͦ͡;͔͔ͫͦ͟ ͍͙͙͔ͪ͊ͭ͘Σ ͺ͙͍ͤ͊ͤͫͦ͊Ύ ͙ͫͭ͊͋͡ΈͤͦͫͭΈΣ ͙͙ͤͫͭͭͯͼ͙ͦͤ͊͡Έͤ·͔ ͔ͪͺͦͪͣ· ͙ 

͍͔ͯͪͦͤΈ ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊Φ 

͔́ͻ͎͙ͤͦͦ͡;͔͙͚ͫ͟ ͎͔ͨͪͦͪͫͫ τ ͍͚ͦͫͤͦͤͦ ͺ͊ͭͦͪ͟Σ ͔͔ͦͨͪ͒͡ΎΌ΅͙͚ ͋ͯ͒ͯ΅͙͚ ͙ͦ͋͟͡ ͙͍͚ͣͪͦͦ 

Ή͙͙ͦͤͦͣ͟͟Φ ˾͍͙͙͔͊ͭ͘ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͙͔͔ͤͭͭ͊͟͡͡Σ ͍͍͊ͤͭͦ͟·ͻ ͍·;͙͔͙͚ͫͤ͡Σ ͙͔͋ͦͭͻ͎͙͚ͤͦͦ͡ ͙ 

͙ͪͦ͋ͦͭ͊͘ͼ͙͙ ͖ͫͦ͒͊ͭ͘ ͍ͤͦ·͔ ͙ͦͭͪ͊ͫ͡Σ ͍ͨͦ·΄͔͊ͭ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡ΈͤͦͫͭΈ ͙ ͙͔ͣͤ͘Ύ͔ͭ ͫͭͪͯͭͯͪͯ͟ 

͎ͦ͋͊͡͡Έ͎ͤͦͦ ͪ·ͤ͊͟ ͭͪͯ͒͊Φ ˿ͭͪ͊ͤ·Σ ͍͊͒͟͡·͍͊Ό΅͙͔ ͔ͪͫͯͪͫ· ͍ ͔ͭͻ͎͙ͤͦͦ͡;͔ͫͯ͟Ό ͔͙ͣͦ͒ͪͤ͊͘ͼ͙ΌΣ 

ͨͦͯ͡;͊Όͭ ͔ͦͤͯͪͤͭͤ͟͟·͔ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊Φ 

͙͍̅ͤ͊ͤͫͦ͊Ύ ͚ͯͫͭͦ;͙͍ͦͫͭΈ ͙͍ͣͪͦ·ͻ ͪ·͍ͤͦ͟ ͔ͭ͊͗͟ ͦ͊͘͟·͍͔͊ͭ ͤ͊͘;͙͔ͭ͡Έ͔ͤͦ ͍͙͡Ύ͙͔ͤΦ ͔͙͔̂ͫͦ͗ͤͤ͡ 

͍͊͡Όͭͤ·ͻ ͦͭͤͦ΄͔͙͚ͤΣ ͍͔͔͙͔ͤ͒ͪͤ ͼ͙ͺ͍ͪͦ·ͻ ͍͊͡Όͭ ͼ͔ͤͭͪ͊͡Έͤ·ͻ ͍͋͊ͤͦ͟Σ ͙͔͔͙ͣͤͤ͘Ύ ͍ ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ 

ͺ͙͍͚ͤ͊ͤͫͦͦ ͊ͪͻ͙͔͔ͭͭͯͪ͟ ͺ͙ͦͪͣͪͯΌͭ ͍ͤͦ·͔ ͔ͣͻ͙͊ͤͣ͘· ͔͎͙͍͙ͪͯͪͦ͊ͤ͡Ύ ͙ ͔ͭͪ͋ͯΌͭ ͊͒͊ͨͭ͊ͼ͙͙ 

ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͻ Ή͙ͦͤͦͣ͟͟Φ 

˭͊͟͡Ό;͔͙͔ͤ 

˿͍͔͔ͦͪͣͤͤ͊Ύ ͙͍ͣͪͦ͊Ύ Ή͙ͦͤͦͣ͊͟͟ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͙͙͒ͤ͊ͣ;ͤͯΌ ͙͔ͫͫͭͣͯΣ ͦͭͦͪ͊͟Ύ ͤ͊ͻ͙ͦ͒ͭͫΎ 
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͍ ͍͙ͯͫͦ͡Ύͻ ͎͙ͯ͋ͦ͟͡ͻ ͔͍͙͚ͨͪͦ͋ͪ͊ͦ͊ͤ͘Φ ˾͍͙͙͔͊ͭ͘ ͼ͙ͺ͍ͪͦ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Σ ͙͔͔͙ͣͤͤ͘Ύ ͍ ͔ͫͭͪͯͭͯͪ͟ 

͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͎͍͙ͭͦͪͦ͡Σ ͔͔ͨͪͻͦ͒ ͟ ͍ͤͦ·ͣ Ή͔͎͔͙ͤͪͭ;͔͙ͫͣ͟ ͔ͣͦ͒͡Ύͣ ͙ ͪͦͫͭ ͎͔ͦΉ͙ͦͤͦͣ͟;͔͚ͫͦ͟ 

͔ͦͤͯͪͤ͟͟ͼ͙͙ ͺ͙ͦͪͣͪͯΌͭ ͍͔ͫͦͪ΄͔ͤͤͦ ͙ͤͯΌ ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙Ό ͎ͦ͋͊͡͡Έ͎ͤͦͦ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ 

ͨͪͦͫͭ ͍ͪ͊ͤͫͭ͊Φ  

˽͔͔͙͍ͪͫͨͭ͟· ͙͍͚ͣͪͦͦ Ή͙͙ͦͤͦͣ͟͟ ͍ͦ ͎ͣͤͦͦͣ ͍͙͊ͫ͘Ύͭ ͦͭ ͙ͫͨͦͫͦ͋ͤͦͫͭ ͎͍ͦͫͯ͒͊ͪͫͭ Ήͺͺ͔͙͍ͭͤͦ͟ 

͔͎͙͍ͪ͊ͪͦ͊ͭΈ ͤ͊ ͔ͭͻ͎͙ͤͦͦ͡;͔͙͔ͫ͟ ͍·͍ͦ͘·Σ ͍͔ͫͦͪ΄͔͍͍ͤͫͭͦ͊ͭΈ ͙͙ͤͫͭͭͯͼ͙ͦͤ͊͡Έͤ·͔ ͫͭͪͯͭͯͪ͟·Σ ͔ͯͪͨ͟͡ΎͭΈ 

ͺ͙͍ͤ͊ͤͫͦͯΌ ͙ͫͭ͊͋͡ΈͤͦͫͭΈ ͙ ͍͙͍ͪ͊͊ͭ͘Έ ͔͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭͦΦ ˤ ͋ͯ͒ͯ΅͔ͣ ͎ͦ͋͊͡͡Έͤ͊Ύ 

Ή͙ͦͤͦͣ͟;͔ͫ͊͟Ύ ͙͔ͫͫͭͣ͊ ͔͋ͯ͒ͭ ͔͔ͦͨͪ͒͡ΎͭΈͫΎ ͋͊͊ͤͫͦͣ͡ ͔ͣ͗͒ͯ ͙͍ͤͤͦ͊ͼ͙Ύ͙ͣΣ ͚ͯͫͭͦ;͙͍ͦͫͭΈΌ ͙ 

͎͔ͦΉ͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͔ͦͤͯͪͤ͟͟ͼ͙͔͚Σ ;ͭͦ ͔͔ͭͪ͋ͯͭ ͍ͤͦ·ͻ ͨͦ͒ͻ͍ͦ͒ͦ ͟ ͔͎͙ͫͭͪ͊ͭ;͔ͫͦͣͯ͟ ͍͔͙ͯͨͪ͊ͤ͡Ό ͊͟͟ ͤ͊ 

ͤ͊ͼ͙ͦͤ͊͡ΈͤͦͣΣ ͭ͊͟ ͙ ͤ͊ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͣ ͍ͯͪͦͤΎͻΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·: 

1. ˴͎ͪͯͣ͊ͤ ˽ΦΣ ˻͋ͫͭͺ͔͡Έ͒ ˸ΦΣ ˸͔͙͡ͼ ˸Φ ˸͔͗͒ͯͤ͊ͪͦ͒ͤ͊Ύ Ή͙ͦͤͦͣ͊͟͟Φ τ ˸ ΦΥ ˽͙͔ͭͪΣ нлноΦ 

2. ͙̅ͪ͒ͣ͊ͤ ́Φ ˸͙ͪ оΦлΥ ͎͙ͦ͋͊͊͘͡͡ͼ͙Ύ ͍͎ͤͦͦͦ ͺͦͪͣ͊ͭ͊Φ τ ˸ ͍ͦͫ͊͟Υ ˢ˿́Σ нлнлΦ 

3. ˸͙͍ͪͦ͊Ύ Ή͙ͦͤͦͣ͊͟͟ κ ˽ͦ͒ ͔ͪ͒Φ ˢΦ ˤΦ ˴͔ͯͤ͘ͼ͍ͦ͊Φ τ ˸ ΦΥ ͚̑ͪ͊ͭΣ нлннΦ 

4. Schwab K. Global Economic Prospects. τ Geneva: WEF Publications, 2021. 
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̉͊ͪ·͔͍͊ ˻͙͙ͪ͊͋͋͘ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ, 

 ́ ͔͙͚ͯͪͣͤͫ͟͟ ˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ˮ͙ͤͫͭͭͯͭ ͙͍̅ͤ͊ͤͫͦΣ  

 

ˮ˿́˻˾ˮ̒ ̏˴˻˹˻˸ˮ̉˩˿˴ˮ̆ ̂̉˩˹ˮ˯Υ ̏́ˢ˽̍ ̅˻˾˸ˮ˾˻ˤˢ˹ˮ̒ ˮ ̏ˤ˻˶̑̇ˮ̒ ˸˩́˻˨˻˶˻˥ˮˮ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͙͙͔͊ͤ͊ͪͯͭͫ͘͡Ύ ͙͙ͫͭͦͪ;͔͔ͫͦ͟ ͍͙͙͔ͪ͊ͭ͘ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͣ·͙ͫ͡ ͦͭ ͙ͪ͊ͤͤͻ ͼ͙͍͙͙͊͘͡ͼ͙͚ ͒ͦ 

͍͔͔͚ͫͦͪͣͤͤͦ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͙ͤ͊ͯ͟Φ ˾͙͍͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͍ͦͫͤͦͤ·͔ ΄ͦ͟͡· ͙ ͍͔͙ͤ͊ͨͪ͊ͤ͡ΎΣ ͍ͦ͊͊͘͟΄͙͔ 

͍͙͡Ύ͙͔ͤ ͤ͊ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͔͔͙ͭͦͪͭ;͔͚ͫͦ͟ ͋͊͘· ͍͔͔͚ͫͦͪͣͤͤͦ Ή͙͙ͦͤͦͣ͟͟Υ ͔͙͙ͣͪ͊ͤͭͣ͘͟͡Σ 

ͺ͙͙͙ͦͪ͊ͭ͘͟ΎΣ ͙͊ͫͫ͟͡;͔ͫ͊͟Ύ ͙͙ͨͦͭ͡;͔ͫ͊͟Ύ Ή͙ͦͤͦͣ͟ΎΣ ͙ͣ͊ͪͫͣ͘͟Σ ͙͙ͣ͊ͪ͗ͤ͊ͣ͘͡Σ ͔͚͙͍ͤͫ͊ͤͫͭͦ͟ ͙ 

͔͙ͤͦ͊ͫͫ͊͟͟͡Φ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔͔ͯ͒ͤͦ͡ ͙͔͔͙ͣͤͤ͘Ύͣ ͔͎͙͙ͣͭͦ͒ͦͦ͡ ͙ ͙͊ͤ͊ͯ͘͡ ͺ͍͊ͭͦͪͦ͟Σ ͔͔͙͍ͦͨͪ͒͡΄͙ͻ 

͔͔ͨͪͻͦ͒ ͦͭ ͊͟;͔͍͔ͫͭͤͤ·ͻ ͙͙͚ͦͨͫ͊ͤ ͟ ͺ͙͍ͦͪͣ͊ͦ͊ͤͤ͘͡·ͣ ͔ͣͦ͒͡Ύͣ ͙ ͙ͦ͟͡;͔͍͔ͫͭͤͤ·ͣ ͔ͣͭͦ͒͊ͣΦ ˹͊ 

͍͔ͦͫͤͦ ͔͔͙ͭͦͪͭ;͔͎ͫͦͦ͟ ͦ͋ͦͪ͊͘ ͍·Ύ͍͔ͤ͊͡ ͪͦ͡Έ ͙͙ͫͭͦͪ;͔͙ͫ͟ͻ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͯ;͔͙͚ͤ ͍ ͺ͙͍͙͙ͦͪͣͪͦ͊ͤ 

ͤ͊ͯ;ͤ·ͻ ͨͦ͒ͻ͍ͦ͒ͦ ͙ ͍ ͦ͋ΆΎ͔͙͙ͫͤͤ ͍͔͔ͫͦͪͣͤͤ·ͻ ͫͦͼ͙͊͡Έͤͦ-Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͨͪͦͼ͔͍ͫͫͦΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ 

 ͙ ͙ͫͭͦͪΎ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͯ;͔͙͚ͤΣ Ή͙ͦͤͦͣ͟;͔ͫ͊͟Ύ ͣ·ͫ͡ΈΣ ͙͊ͫͫ͟͡;͔ͫ͊͟Ύ ΄ͦ͊͟͡Σ ͙͙ͣ͊ͪ͗ͤ͊ͣ͘͡Σ 

͔͚͙͍ͤͫ͊ͤͫͭͦ͟Σ ͔͙͙ͣͪ͊ͤͭͣ͘͟͡Σ Ή͙ͦͤͦͣ͟;͔ͫ͊͟Ύ ͔͙ͭͦͪΎΦ 

 

ˤ͍͔͔͙͔͒ͤ 

ˮ͙ͫͭͦͪΎ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͯ;͔͙͚ͤ ͙ͯ͘;͔͊ͭ Ή͍ͦ͡Όͼ͙Ό ͍͎͘͡Ύ͍͒ͦ ͤ͊ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘Σ ͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡Σ 

͔ͦ͋ͣͤ ͙ ͔͔͙͔ͨͦͭͪ͋ͤ͡ ͎͋͊͡ ͤ͊ ͨͪͦͭΎ͔͙͙͗ͤ ͍͙͙ͪ͊ͭ͘Ύ ;͔͍͔ͦ͡;͔͚ͫͦ͟ ͼ͙͍͙͙͊͘͡ͼ͙͙Φ ͙̏ͦͤͦͣ͟;͔ͫ͊͟Ύ ͣ·ͫ͡Έ 

͔ͦͭͪ͊͗͊ͭ ͔͙ͣ͊ͭͪ͊͡Έͤ·͔ ͍͙ͯͫͦ͡Ύ ͙͙͗ͤ͘ ͦ͋΅͔͍ͫͭ͊Σ ͍͔ͯͪͦͤΈ ͍͙͙ͪ͊ͭ͘Ύ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έͤ·ͻ ͙ͫ͡Σ 

͙͙ͨͦͭ͡;͔͙͔ͫ͟ ͫͭͪͯͭͯͪ͟· ͙ ͫͦͼ͙͊͡Έͤ·͔ ͦͭͤͦ΄͔͙ͤΎΦ ˭͙͔ͤ͊ͤ Ή͍ͭ͊ͨͦ ͍͙͙ͪ͊ͭ͘Ύ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͯ;͔͙͚ͤ 

͍ͨͦͦ͘͡Ύ͔ͭ ͎͔ͯ͋͗͡ ͨͦͤΎͭΈ ͍͔͔ͫͦͪͣͤͤ·͔ ͔͔͙ͭͦͪͭ;͔͙͔ͫ͟ ͨͦ͒ͻͦ͒·Σ ͍·Ύ͍͙ͭΈ ͙ͨͪ;͙ͤ· ͙ͻ ͍͙͍͔͙ͦͤͤͦͤ͘͟Ύ ͙ 

ͦͼ͔͙ͤͭΈ ͙ͻ ͍͊͒͟͡ ͍ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͤ͊ͯ;ͤ·ͻ ͍ͦͫͤͦ Ή͙͙ͦͤͦͣ͟͟Φ 
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˿͍͔͔ͦͪͣͤͤ͊Ύ Ή͙ͦͤͦͣ͟;͔ͫ͊͟Ύ ͔͙ͭͦͪΎ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͍ͫͦͦͯͨͤͦͫͭ͟Έ ͎ͣͤͦͦ;͙͔ͫͤͤ͡·ͻ 

ͦͤ͟ͼ͔ͨͼ͙͚Σ ͎͙͔ͣͤͦ ͙͘ ͦͭͦͪ͟·ͻ ͔͔ͯͦͪͤͤ͟· ͍ ͙͔͒Ύͻ ͔ͨͪ͒΄͔͍ͫͭͯΌ΅͙ͻ ΉͨͦͻΦ ˽ͦΉͭͦͣͯ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ 

͙͙͙ͫͭͦͪ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͙͔͚͒ Ύ͍͡Ύ͔ͭͫΎ ͔ͤ ͭͦ͡Έͦ͟ ͔͔͙ͭͦͪͭ;͔͙ͫ͟ ͤ͊͘;͙ͣ·ͣΣ ͤͦ ͙ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ 

͔ͤ ͦ͋ͻ͙ͦ͒ͣ·ͣ ͒͡Ύ ͙͊ͤ͊͊͘͡ ͍͔͔ͫͦͪͣͤͤ·ͻ ͫͦͼ͙͊͡Έͤͦ-Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͨͪͦͼ͔͍ͫͫͦΣ ͙ͪ͊ͪ͊͋ͦͭ͘͟ 

͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͙͙͙ͨͦͭ͟͡ ͙ ͍͔ͫͦͪ΄͔͍͍͙ͤͫͭͦ͊ͤΎ ͔͍ͣͭͦ͒ͦ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͙͊ͤ͊͊͘͡Φ 

мΦ ˾͙͔͊ͤͤ Ήͭ͊ͨ· ͍͙͙ͪ͊ͭ͘Ύ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͣ·͙ͫ͡ ͙ ͍͔͙͔ͫͭ͊ͤͦͤ͡ ͙͊ͫͫ͟͡;͔͙ͫ͟ͻ ΄ͦ͟͡ 

˭͊;͙͊ͭ͟ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͙͔͚͒ ͨͦΎ͍͙͙ͫ͡Έ ͔΅͖ ͍ ͔͍͙͒ͪͤͻ ͼ͙͍͙͙͊͘͡ͼ͙Ύͻ τ ˩͎͙͔ͨͭΣ ˸͔͙͙ͫͦͨͦͭ͊ͣΣ 

˴͙͔ͭ͊Σ ˮ͙͙ͤ͒ ͙ ˨͔͍͔͚ͪͤ ˥͔ͪͼ͙͙Φ ˮͻ ͻ͔͚͊ͪ͊ͭͪͤͦ͟ ͔ͦͫͦ͋ͤͤͦͫͭΈΌ ͋·ͦ͡ ͔͔ͭͫͤͦ ͔͔͔͔͙͔ͨͪͨͭͤ͡ 

Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͔͍͔͙͚ͨͪ͒ͫͭ͊ͤ͡ ͫ ͺ͙ͦͫͦ͡ͺ͙͔͚Σ ͙͙͚ͨͦͭͦ͟͡Σ Ή͙͚ͭͦ͟ ͙ ͍ͨͪ͊ͦͣΦ ˽͊ͭͦͤ͡ ͙ ˢ͙͔ͪͫͭͦͭ͡Έ 

͙͍͙ͪ͊ͫͫͣ͊ͭͪ͊͡ ͍ͦͨͪͦͫ· ͍͔͙͍͙ͫͨͪ͊͒ͦͫͭ͡Σ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͎͋͊͡Σ ͙ͪͦ͡ ͭͪͯ͒͊Σ ;͚͊ͫͭͤͦ ͍͔͙ͫͦ͋ͫͭͤͤͦͫͭ ͙ 

͎͍ͦͫͯ͒͊ͪͫͭ͊ ͍ Ή͙͔ͦͤͦͣ͟͟Φ ˻ͫͦ͋·͚ ͍͊͒͟͡ ͍͔͙ͤͫ͡ ͍ͦͫͭͦ;ͤ·͔ ͣ·͙͔͙ͫͭ͡͡ τ ˴ͦͤͺͯͼ͙͚Σ ˴͔ͫͤͦͺͦͤͭΣ ˮ͋ͤ 

̆͊͡Έ͒ͯͤΣ ͍ͪ͊ͪ͊͋ͦͭ͊͘΄͙͔ ͙͔͙͒ ͦ ͎ͤ͊ͦ͊͡ͻΣ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤͦͣ ͍͔͙͙ͯͨͪ͊ͤ͡ ͙ ͦ͋΅͔͍͔ͫͭͤͤͦͣ 

͎͋͊ͦͫͦͫͭͦ͡Ύ͙͙ͤΦ 

ˤ Ήͨͦͻͯ ˿͔͔͍͔͍ͪ͒ͤͦ͟ΈΎ Ή͙ͦͤͦͣ͟;͔ͫ͊͟Ύ ͣ·ͫ͡Έ ͍͙͍ͪ͊͊͊ͫ͘͡Έ ͍ ͪ͊ͣ͊͟ͻ ͫͻ͙͙ͦ͊ͫͭ͟͡Σ ͎͔͒ 

͙͙͍͙͒ͦͣͤͪͦ͊͡ ͍ͦͨͪͦͫ· ͍͔͙͍͚ͫͨͪ͊͒ͦ͡ ͼ͔ͤ·Σ ;͔͚ͫͭͤͦ ͎͍͙ͭͦͪͦ͡ ͙ ͣͦͪ͊͡Έͤ·ͻ ͔͍͊ͫͨͭͦ͟ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘Φ 

˽͔͔ͪͻͦ͒ ͟ ͙͙͙͊ͨͭ͊ͫͭ͟͡;͔͙ͫͣ͟ ͦͭͤͦ΄͔͙ͤΎͣ ͫͭ͊͡ ͍͚ͦͫͤͦͦ ͒͡Ύ ͍͙͍͔͙ͦͤͤͦͤ͘͟Ύ ͔͍͚ͨͪͦ ͙͔͚ͫͫͭͣͤͦ ΄ͦ͟͡· 

τ ͔͙͙ͣͪ͊ͤͭͣ͊͘͟͡Σ ͍͔͍ͯͭͪ͗͒͊΄͔͎ͦΣ ;ͭͦ ͎͍͋ͦ͊ͭͫͭͦ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ͙ͦ͟͡;͔͍ͫͭͦͣ ͦͦͭ͊͘͡ ͙ 

͙͍͊ͭͤ͟·ͣ ͎͍ͭͦͪͦ·ͣ ͋͊͊ͤͫͦͣ͡Φ ˸͔͙͙ͪ͊ͤͭͫͭ͟͡· ͍͔͍ͨͪ·͔ ͊͟ͼ͔͙͍͙ͤͭͪͦ͊͡ ͍͙͙͔ͤͣ͊ͤ ͤ͊ ͙ͪͦ͡ ͎͍ͦͫͯ͒͊ͪͫͭ͊ 

͍ ͔͎͙͍͙͙ͪͯͪͦ͊ͤ͡ Ή͙͙ͦͤͦͣ͟͟Φ 

нΦ ́ͪ͊ͤͫͺͦͪͣ͊ͼ͙Ύ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͔͙͙ͭͦͪΥ ͙ͣ͊ͪͫͣ͘͟Σ ͙͙ͣ͊ͪ͗ͤ͊ͣ͘͡ ͙ ͍͔͙͔ͫͭ͊ͤͦͤ͡ ͍͔͔͚ͫͦͪͣͤͤͦ 

͙ͤ͊ͯ͟ 

˴͙͙ͪͫ͘ ͙͊ͫͫ͟͡;͔͙ͫ͟ͻ ͙͔͚͒ ͍ͦ ͍͚ͭͦͪͦ ͍͙͔ͨͦͦͤ͡ ·L· ͍͔͊͟ ͙͍͖ͨͪ͡ ͟ ͨͦΎ͍͔͙ͤ͡Ό ͍ͤͦ·ͻ ΄ͦ͟͡Φ ˻͔ͫͦ͋ͦ 

͔ͣͫͭͦ ͙͔͊ͤͣ͊ͭ͘ ͙ͣ͊ͪͫͣ͘͟Σ ͔͙͍ͨͪ͒ͦ͗͡΄͙͚ ͙͙ͪͭ͟;͔ͫͯ͟Ό ͙͊ͤ͊ͯ͘͡ ͙͙͙͊ͨͭ͊ͫͭ͟͡;͔͎ͫͦͦ͟ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘Φ ˴Φ 

˸͊ͪͫ͟ ͙͔͍ͫͫ͒ͦ͊͡͡ ͙ͨͪͪͦ͒ͯ ͙͙ͫͭͦͣͦͫͭΣ ͙͍ͨͪ͋͊ͦ;͎ͤͦͦ ͨͪͦ͒ͯͭ͊͟Σ Ήͫͨͯ͊ͭ͊͟͡ͼ͙͙ ͭͪͯ͒͊Σ ͔͙͊ͦͤͦͣͪͤͦͫͭ͘͟ 

͔͙ͤ͊ͦͨͤ͟͡Ύ ͙͊ͨͭ͊͊͟͡ ͙ ͼ͙͙͟͡;͙ͤͦͫͭ ͙͙͍ͪͫͦ͘͟Φ ˸͙͊ͪͫͫͭͫ͊͟͟Ύ ͔͙ͭͦͪΎ ͦ͊͊͊͘͟͡ ͤ͊͘;͙͔ͭ͡Έ͔ͤͦ ͍͙͡Ύ͙͔ͤ ͤ͊ 

Ή͙ͦͤͦͣ͟;͔ͫͯ͟Ό ͣ·ͫ͡Έ ·· ͍͔͊͟ ͙ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͊͡Έ͔͙͍ͭͪͤ͊ͭͤ·ͻ ͫͦͼ͙͊͡Έͤͦ-Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͙͔ͫͫͭͣΦ 

˽͔͊ͪ͊͡͡͡Έͤͦ ͍͙ͦͤͦ͘͟͡ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡ ͙͙ͣ͊ͪ͗ͤ͊ͣ͊͘͡Σ ͙͔͙͍ͣͤ͘΄͔͔ ͔͎͙ͣͭͦ͒ͦͦ͡;͔͙͔ͫ͟ ͍ͦͫͤͦ· 

Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͙ͤ͊ͯ͟Φ ̂Φ ˨͔͍͗ͦͤͫΣ ˴Φ ˸͔͎͔ͤͪ ͙ ˶Φ ˤ͊͡Έͪ͊ͫ ͙ͪ͊ͪ͊͋ͦͭ͊͘͡ ͔͙ͭͦͪΌ ͔͔ͨͪ͒͡Έ͚ͤͦ 

͔͙ͨͦͤͦͫͭ͘͡Σ ͔͙ͭͦͪΌ ͍͍͔͙ͪ͊ͤͦͫΎ ͙ ͔͙ͣ͊ͭͣ͊ͭ;͔͙͔ͫ͟ ͔ͣͭͦ͒· ͙͊ͤ͊͊͘͡Φ ̏ͭͦ ͔͍ͦͤ͊ͣͤͦ͊ͦ͘͡ ͔͔ͨͪͻͦ͒ ͦͭ 

͍͚ͭͪͯ͒ͦͦ ͔͙͙ͭͦͪ ͙͙ͫͭͦͣͦͫͭ ͟ ͫͯ͋Ά͔͙͍ͭͤͦ͟-͙ͨͫͻ͎͙ͦͦ͡;͔ͫͦͣͯ͟ ͨͦ͒ͻͦ͒ͯ ͙ ͙ͨͦͦ͗ͦ͡͡ ͤ͊;͊ͦ͡ 

͔͙ͤͦ͊ͫͫ͟͡;͔ͫͦͣͯ͟ ͍͔͙ͤ͊ͨͪ͊ͤ͡ΌΦ 

ˤ ·· ͍͔͔͟ ͟͡Ό;͔͍ͯΌ ͪͦ͡Έ ͫ·͎ͪ͊ͦ͡ ͯ;͔͙͔ͤ ˨͗Φ ˸Φ ˴͔͚ͤͫ͊Σ ͍͒ͦ͊͊͘͟΄͔͎ͦ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ 

͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭ͊ ͍ ͔͎͙͍͙͔ͪͯͪͦ͊ͤ͡ ͊ͤ͘Ύ͙ͭͦͫͭ ͙ ͍͎ͫͦͦͯͨͤͦͦ͟ ͫͨͪͦͫ͊Φ ˴͔͚͙͍ͤͫ͊ͤͫͭͦ 

ͫͭ͊ͦ͡ ͍͚ͦͫͤͦͦ ͔͍͔͚ͨͦͫͦͤͤͦ͡ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͙͙͙ͨͦͭ͟͡ ͋ͦ͡Έ΄͙͍ͤͫͭ͊ ͍͙ͪ͊ͭ͘·ͻ ͫͭͪ͊ͤ ͙ ͔͙͊ͪͨͦ͘͟͡ ͙͔͒Ό 

͙͍͚͊ͭͤͦ͟ ͙ͪͦ͡ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͍ ͙͙ͫͭ͊͋͊͘͡ͼ͙͙ ͣ͊ͪͦ͟Ή͙͙ͦͤͦͣ͟͟Φ 

оΦ ˮ͙ͫͭͦͪΎ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͯ;͔͙͚ͤ ͍ ͔͔ͦͤͭͫͭ͟͟ ͍͔͔ͫͦͪͣͤͤ·ͻ ͔͎͙ͣͭͦ͒ͦͦ͡;͔͙ͫ͟ͻ ͨͦ͒ͻ͍ͦ͒ͦ 

˿͍͔͔ͦͪͣͤͤ͊Ύ Ή͙ͦͤͦͣ͟;͔ͫ͊͟Ύ ͣ·ͫ͡Έ ͻ͔͙͔͊ͪ͊ͭͪͯͭͫ͘͟Ύ ͍·͚ͫͦͦ͟ ͔͔ͫͭͨͤΈΌ ͨ͡Ό͙ͪ͊ͣ͊͘͡ ͙ 

͔͙ͣ͗͒ͫͼ͙͙͙ͨͤ͊ͪͤͦͫͭ͡Φ ˮ͙ͫͭͦͪΎ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͯ;͔͙͚ͤ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͔ͤ ͭͦ͡Έͦ͟ ͊͟͟ 

͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡ΈͤͦͫͭΈ ͔͙͚ͭͦͪΣ ͤͦ ͙ ͊͟͟ ͨͪͦͼ͔ͫͫ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͙ͪ͊͘͡;ͤ·ͻ ͫͦͼ͙͊͡Έͤͦ-Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ 

͙͔͚͒Σ ͦ ͍͔͋ͯͫͦͤͤ͡͡·ͻ ͍͙͙͔ͪ͊ͭͣ͘ ͔ͭͻ͎͙͚ͤͦͦ͡Σ ͙͙ͨͦͭ͡;͔͙ͫ͟ͻ ͙͙͍ͤͫͭͭͯͭͦ ͙ ͫͭͪͯͭͯͪ͟· ͦ͋΅͔͍ͫͭ͊Φ 

˻͚͒ͤͦ ͙͘ ͟͡Ό;͔͍·ͻ ͔͎͙ͣͭͦ͒ͦͦ͡;͔͙ͫ͟ͻ ͔͔ͭͤ͒ͤͼ͙͚ Ύ͍͡Ύ͔ͭͫΎ ͙͔͎ͤͭͪ͊ͼ͙Ύ ͙͊ͫͫ͟͡;͔͙ͫ͟ͻ ͨͦ͒ͻ͍ͦ͒ͦ ͫ 

͍͔͔ͫͦͪͣͤͤ·͙ͣ ͙͔͙ͤͫͭͪͯͣͤͭ͊ͣ ͙͊ͤ͊͊͘͡Φ ͔͙͙́ͦͪ ˢ͒͊ͣ͊ ˿͙ͣͭ͊ ͙ ˨Ή͍͙͒͊ ˾͙͊ͪ͒ͦ͟ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͍ 

͔ͣͦ͒͡Ύͻ ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͎͍͙ͭͦͪͦ͡Τ ͙͙͚ͣ͊ͪͫͫͭͫ͟͟ ͙͊ͤ͊͘͡ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͙ ͔͍͔͍ͤͪ͊ͤͫͭ͊ ͍͔͍ͦͫͭͪ͋ͦ͊ͤ 

͙ͨͪ ͙ͯ͘;͔͙͙ͤ ͫͦͼ͙͊͡Έͤ·ͻ ͙͒ͫͨͪͦͨͦͪͼ͙͚Τ ͔͚͙͙͔ͤͫ͊ͤͫ͟͟ ͙͔͙͒ ͦ͗͊ͭͫ͡Ύ ͍ ͍ͦͫͤͦͯ ͙͙͙͚͊ͤͭͪͫͤͦ͘͟ 

͙͙͙ͨͦͭ͟͡ ͎͍ͦͫͯ͒͊ͪͫͭΦ 
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˭͊͟͡Ό;͔͙͔ͤ 

ˮ͙ͫͭͦͪΎ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͯ;͔͙͚ͤ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͫͦ͗ͤ͡·͚ ͨͪͦͼ͔ͫͫ ͔͙ͤ͊ͦͨͤ͟͡Ύ ͙ 

͔͍͙ͨͪͦ͋ͪ͊ͦ͊ͤ͘Ύ ͙͚ͤ͊ͤ͘Σ ͦͭͪ͊͗͊Ό΅͙ͻ Ή͍ͦ͡Όͼ͙Ό ͙͍͍͔ͨͪͦͦ͒ͫͭͤͤ͘·ͻ ͦͭͤͦ΄͔͙͚ͤ ͙ ͫͦͼ͙͊͡Έͤͦ-

Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͙͙͍ͤͫͭͭͯͭͦΦ ˮͯ͘;͔͙͔ͤ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͣ·͙ͫ͡ ͍ͨͦͦ͘͡Ύ͔ͭ ͨͦͤΎͭΈΣ ͊͟͟ ͔ͣͤΎ͙ͫ͡Έ ͍͎͘͡Ύ͒· 

ͤ͊ ͨͪ ͙ͪͦ͒ͯ ͎͍͋ͦ͊ͭͫͭ͊Σ ͪͦ͡Έ ͎͍ͦͫͯ͒͊ͪͫͭ͊Σ ͤ͊͘;͔͙͔ͤ ͭͪͯ͒͊Σ ͔ͣͻ͙͊ͤͣ͘· ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͔͍ͪͫͯͪͫͦ ͙ 

ͫͨͦͫͦ͋· ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͎͋͊ͦͫͦͫͭͦ͡Ύ͙ͤΎΦ 

˽͍͔͖ͪͦ͒ͤͤ·͚ ͙͊ͤ͊͘͡ ͨͦ͊͊͘͟͡Σ ;ͭͦ ͍͙͙͔ͪ͊ͭ͘ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͯ;͔͙͚ͤ ͙ͨͪͦͫͻ͙ͦ͒ͦ͡ ͨͦ͒ ͍͙͡Ύ͙͔ͤͣ 

͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫ͟ͻΣ ͙͙ͨͦͭ͡;͔͙ͫ͟ͻ ͙ ͫͦͼ͙͊͡Έͤ·ͻ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙͚Φ ͙̏ͦͤͦͣ͟;͔͙͔ͫ͟ ͔͙͙ͭͦͪ ͔ͤ ͙ͫ;͔͊͘Όͭ 

ͨͦͤͦͫͭ͡ΈΌΣ ͤͦ ͭͪ͊ͤͫͺ͙ͦͪͣͪͯΌͭͫΎΣ ͦ͋ͪ͊ͯ͘Ύ ͔͎͙ͣͭͦ͒ͦͦ͡;͔ͫͯ͟Ό ͍ͦͫͤͦͯ ͒͡Ύ ͍͔͔ͫͦͪͣͤͤ·ͻ 

͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡Φ ˿͍͔͔ͦͪͣͤͤ͊Ύ Ή͙ͦͤͦͣ͟;͔ͫ͊͟Ύ ͤ͊ͯ͊͟ ͙ͫͨͦ͡Έ͔ͯͭ͘ ͙͔͙͒ͦͫͭ͗ͤΎ ͊͟͟ ͙͊ͫͫ͟͡;͔͙ͫ͟ͻΣ ͭ͊͟ ͙ 

͍ͤͦ·ͻ ͍͔͙͚ͤ͊ͨͪ͊ͤ͡Σ ͺ͙ͦͪͣͪͯΎ ͎͙͋ͯ͟Ό ͙ ͎͔ͣͤͦͦͦͣͨͦͤͤͭͤͯ͟Ό ͙͔ͫͫͭͣͯ ͙͊ͤ͊͊͘͡Φ 

ˮ͙ͫͭͦͪΎ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͯ;͔͙͚ͤ ͖ͦͫͭ͊ͭͫΎ ͟͡Ό;͔͍͚ͦ ͙͒ͫͼ͙͙͚ͨͤͦ͡Σ ͔ͤͦ͋ͻ͙͚ͦ͒ͣͦ ͒͡Ύ 

ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͙͍͔͙ͣͪͦͦͪͤ͘͘Ύ Ή͙͍ͦͤͦͣͫͭͦ͟Σ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͤ͊ͯ;͎ͤͦͦ ͨͦ͒ͻͦ͒͊ ͙ ͔͍͚͊͒͊ͭͤͦ͟ ͦͼ͔͙ͤ͟ 

ͫͦ͗ͤ͡·ͻ ͨͪͦͼ͔͍ͫͫͦΣ ͙ͨͪͦͫͻͦ͒Ύ΅͙ͻ ͍ ͍͔͔͚ͫͦͪͣͤͤͦ Ή͙͔ͦͤͦͣ͟͟Φ ˻ͤ͊ ͎͔ͨͦͣͦ͊ͭ ͍͙͍ͯͫͭ͊ͤ͊͊ͭ͡Έ ͙ͨͪ;͙ͤͤ -ͦ

͔͍͔ͫ͒ͫͭͤͤ͡·͔ ͍ͫΎ͙͘Σ ͙ͨͦͤͣ͊ͭΈ ͙ͨͪͪͦ͒ͯ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͙͙͍ͪͫͦ͘͟Σ ͎͙͍ͨͪͦͤͦͪͦ͊ͭ͘Έ ͍͙͙͔ͪ͊ͭ͘ ͪ·͍ͤͦ͟ ͙ 

ͪ͊ͪ͊͋͊ͭ͘·͍͊ͭΈ Ήͺͺ͔͙͍ͭͤͯ͟Ό ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤͯΌ ͙͙ͨͦͭͯ͟͡Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˣ͎͊ͯ͡ ˸Φ ͙̏ͦͤͦͣ͟;͔ͫ͊͟Ύ ͣ·ͫ͡Έ ͍ ͔͔͙͍͔ͪͭͪͦͫͨͭ͟Φ τ ˸ ΦΥ ˨͔ͦ͡Σ нлнлΦ 

2. ˿͙ͣͭ ˢΦ ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͦ ͙͔ͨͪͪͦ͒ ͙ ͙ͨͪ;͙ͤ͊ͻ ͎͍͋ͦ͊ͭͫͭ͊ ͍ͤ͊ͪͦ͒ͦΦ τ ˸ ΦΥ ̏ͫͣͦ͟Σ нлнмΦ 

3. ˸͊ͪͫ͟ ˴Φ ˴͙͊ͨͭ͊͡Φ τ ˸ ΦΥ ˽͙͙ͦͭ͒͊ͭ͘͡Σ нлнлΦ 
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THE SCIENCE OF PHILOLOGY: UNVEILING THE PAST THROUGH LANGUAGE AND TEXT 

 

Abstract 

Philology is an academic discipline dedicated to the study of language in historical oral and written 

sources, acting as a crucial interdisciplinary bridge between linguistics, literary criticism, and history. It 

focuses on the meticulous analysis of texts to establish their authenticity, original form, and cultural meaning. 

By tracing the historical development of languages and their manifestations in various documents, philology 

offers profound insights into the evolution of human thought, societies, and spiritual culture. 

Keywords:  

philology, linguistics, textual criticism, historical linguistics, etymology, language history,  

literary criticism, comparative philology, text analysis, cultural history. 

 

Introduction 

tƘƛƭƻƭƻƎȅΣ ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ !ƴŎƛŜƴǘ DǊŜŜƪ ǇƘƛƭƻƭƻƎƝŀ όϷ\varphi\ iota\ lambda o\ lambda 

o\gamma\acute{\ iota}\alpha$), meaning 'love of word, learning, or discourse,' is one of the oldest and most 

profound of the humanities. While its definition has evolved and varied across academic traditionsτoften 

synonymous with "historical linguistics" in British usage, yet encompassing a wider study of a language's 

grammar, history, and literary tradition in American usageτits core mission remains the comprehensive, 

historical study of language through textual records. A philologist is, therefore, not simply a linguist or a 

literary scholar, but a critical investigator who combines the methodologies of both, rooted firmly in a 

historical and cultural context. 

The origins of philology are traceable to the great libraries and scholarly centers of antiquity, most 

notably Hellenistic Alexandria. Scholars there were tasked with the monumental project of preserving, 

ordering, and establishing the authoritative texts of classical authors like Homer. This foundational work 

necessitated the development of techniques for comparing different manuscript copies, identifying 

ƛƴǘŜǊǇƻƭŀǘƛƻƴǎ ƻǊ ŎƻǊǊǳǇǘƛƻƴǎΣ ŀƴŘ ŀǘǘŜƳǇǘƛƴƎ ǘƻ ǊŜŎƻƴǎǘǊǳŎǘ ǘƘŜ ŀǳǘƘƻǊΩǎ ƻǊƛƎƛƴŀƭ ǿƻǊŘƛƴƎτa practice known 

today as textual criticism or lower criticism. This early focus established the text, in its entirety and its most 

accurate form, as the primary object of study. 

The discipline experienced a massive resurgence during the Renaissance and Enlightenment, but it was 

in the 19th century that philology truly came into its own as a formalized, comparative "science." This period 

saw the discovery of deep structural similarities between Sanskrit and European languages, which propelled 

the development of comparative philology and historical linguistics. Scholars meticulously reconstructed 

Proto-Indo-Europeanτa common ancestor of many languages from India to Irelandτby comparing word 

roots, phonetic changes, and grammatical structures across millennia. This line of research provided a robust, 

systematic framework (the "historical principles") for understanding language not as a static entity, but as an 

ever-evolving cultural artifact, inextricably linked to the history of the people who spoke it. The word itself 
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became an "entity endowed with a temporal depth of its own," its meaning (semantics) a reflection of its 

circulation, borrowing, and cultural journey. 

Philology's domain is vast and can be broken down into several essential, interconnected branches: 

1. Textual Criticism and Editing: This is the most traditional branch, focusing on the careful 

comparison and analysis of manuscripts and early editions. The goal is to produce a "critical edition" of a text 

that is as close as possible to the author's original intention, accounting for scribal errors, deliberate changes, 

and the vagaries of transmission. This involves expertise in paleography (the study of ancient handwriting) 

and codicology (the study of books as physical objects). 

2. Historical Linguistics (Diachronic Linguistics): This branch studies the evolution of languages over 

time. It investigates changes in phonology (sound systems), morphology (word structure), syntax (sentence 

structure), and semantics (meaning). Historical linguistics is fundamental to philology, as understanding how 

a language changed is essential to interpreting texts written in its earlier forms. 

3. Comparative Philology: A subset of historical linguistics, this involves comparing languages (or 

stages of languages) to determine their historical relationship, leading to the construction of linguistic family 

trees. 

4. Literary Criticism and Interpretation: Philological analysis does not stop at establishing the text. It 

proceeds to interpret the text within its specific historical, social, and literary context. Understanding the 

ŀǳǘƘƻǊΩǎ ƻǊƛƎƛƴŀƭ ƳŜŀƴƛƴƎ ǊŜǉǳƛǊŜǎ ŘŜǘŀƛƭed knowledge of the language's specific useτits lexicon, rhetoric, 

and idiomatic expressionsτat the time of writing. This is particularly crucial for texts from ancient or radically 

different cultures. 

5. Decipherment: A specialized and dramatic sub-branch, involving the process of resurrecting the 

reading and understanding of "dead" languages whose scripts and linguistic structures are no longer known, 

such as the successful decipherment of Linear B in the mid-20th century. 

In essence, philology is a science of interpretation. Its rigorous methods allow scholars to move beyond 

superficial reading to unlock the full historical and cultural resonance of a text. A philologist working on a 

medieval poem, for example, must not only master the complex grammar and vocabulary of Middle English 

but also understand the social roles of the characters, the historical events referenced, the theological 

backdrop, and the literary conventions of the time. The text is a window, but philology provides the toolsτ

the etymological tracing of words, the linguistic analysis of forms, and the historical positioning of eventsτ

to properly open and see through it. 

While modern linguistics has developed as a more autonomous, often synchronic (studying language 

at a single point in time) and structuralist discipline focused on developing general theories of language, 

philology retains its crucial, text-centric, and historical focus. It serves as a necessary anchor for the 

humanities, constantly reminding us that human culture is preserved, transmitted, and most profoundly 

expressed through the fragile yet enduring medium of the word, whether spoken or written. The continuing 

relevance of philology lies in its ability to connect contemporary readers to the authentic voices and ideas of 

the past, thereby contributing to a deeper understanding of the human condition across time. 
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͔͍̋ͪ͋͊ͦ͊͟ ́͊ͭΈΎͤ͊ ˤ͙͙͍͊͒ͣͪͦͤ͊͡ 

˴͔ͯͤ͘ͼ͙͚͟ ͙͙ͤͫͭͭͯͭ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙ ͍͔ͯͨͪ͊ͤ͡;͔͙ͫ͟ͻ ͔ͭͻ͎͙͚ͤͦͦ͡  

˴͔ͯͤ͘ͼ͟Σ ˾͙ͦͫͫΎ 

 

˻˸˻̅˻˹̍ ˴ˢ˴ ˻˨˹ˢ ˮ˭ ˽˾˻ˣ˶˩˸ ˮ˭̂̉ˢ̑̋ˮ̆ ˢ˹˥˶ˮ˯˿˴ˮ˯ ̒˭̍˴ 

 

 s ͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͪͦ͡Έ ͙͒ͫͼ͙͙ͨͤ͡· Ϧˮͤͦͫͭͪ͊ͤͤ·͚ Ύ͘·͟Ϧ ͍ ͍͔͙͙ͫͭ͊ͤͦͤ͡ 

ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ ͡Ό͎͋ͦͦ ͨͪͦͺ͙͡ΎΦ ˽͍͙ͪͦͦ͒ͭͫΎ ͙͚ͪ͊ͭ͟͟ ͙͊ͤ͊͘͡ 

͔͔ͦͣͨͭͤ͟ͼ͙͚Σ ͦͭͦͪ͟·͔ ͺ͙ͦͪͣͪͯΌͭͫΎ ͍ ͨͪͦͼ͔͔ͫͫ ͙ͯ͘;͔͙ͤΎ ͔͙ͫͭͯ͒ͤͭ͊ͣ ͙͎ͤͦͫͭͪ͊ͤͤͦͦ Ύ͘·͊͟Φ ˹͊ 

͙͔ͨͪ͊ͭ͟͟ ͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡ ͙͍ͫͭ͊͊͟͡ΌͭͫΎ ͫ ͙͙ͤͣ͘͟ ͍͔ͯͪͦͤͣ ͍͔͙ͦ͊͒ͤ͡Ύ ͔͙ͫͭͯ͒ͤͭ͊ͣ ͎͙͚͙͊ͤͫͣ͟͡ Ύ͘·ͦͣ͟ 

͙ Ήͭͦ ͍ͫΎ͊ͤͦ͘ ͫ ͪΎ͒ͦͣ ͔ͨͪͦ͋ͣ͡Φ ˻͚͒ͤͦ ͙͘ ͙ͭ͊͟ͻ ͔ͨͪͦ͋ͣ͡ Ύ͍͡Ύ͔ͭͫΎ ΄͙͔ͪͦͦ͟ ͔͔͙͔ͯͨͦͭͪ͋ͤ͡ ͦͣͦͺ͍ͦͤͦΦ 

ˢ͍ͭͦͪ ͫͭ͊ͭΈ͙ ͯ͊͘͟·͍͔͊ͭ ͤ͊ ͍ͫͦ͊ͪ͡Έ ͙͔͔ͤ͊͋ͦ͡ ͔͙͔ͯͨͦͭͪ͋ͭ͡Έͤ·ͻ ͦͣͦͺ͍ͦͤͦ ͙ ͍ͦͫͤͦͤ·͔ ͍͙ͨͪ͊͊͡Σ ͊͟͟ ͔ͤ 

͙͒ͦͨͯͫͭͭΈ ͦ΄͙͙͋͟ ͍ ͚ͯͫͭͤͦ ͙ ͙ͨͫΈ͔͚ͣͤͤͦ ͔ͪ;͙Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊ΎΣ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ΈΣ ͔ͫͨͼ͙͙͊ͫͭ͡Σ ͔͔ͦͣͨͭͤ͟ͼ͙͙Σ ͙͒ͫͼ͙͙ͨͤ͊͡Σ Ϧˮͤͦͫͭͪ͊ͤͤ·͚ Ύ͘·͟ϦΣ 

ͦͣͦͺͦͤ·Σ ͎ ͪ͊ͣͦͭͤͦͫͭΈΣ ͯͫͭͤ͊ΎΣ ͙ͨͫΈ͔ͣͤͤ͊ΎΣ ͔ͪ;Έ 

 

                                            Shcherbakova Tatiana V. 

               Kusnezki Institut informazionnih i upravlencheskih tehnologii 
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HOMOPHONES AS A PROBLEM FOR ENGLISH LEARNERS 

 

Abstract 

The article examines the role of foreign language discipline in the development of professional 

competence in any field. It provides a brief analysis of the competencies that are formed during the process 

of learning a foreign language by students. In practice teachers face a low level of English proficiency among 

students, which is associated with several challenges. One of these challenges is the widespread use of 

homophones. The author of the article provides a list of the most common homophones and provides basic 

guidelines to avoid errors in both oral and written communication.  

Keywords: 

professional, competencies, discipline, foreignn laguage, homophones, literacy, oral, writte. 

                

˨͙ͫͼ͙͙ͨͤ͊͡ ˮͤͦͫͭͪ͊ͤͤ·͚ Ύ͘·͟ Ύ͍͡Ύ͔ͭͫΎ ͔ͤͦͭΆ͔͔͚ͣͣͦ͡ ;͊ͫͭΈΌ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͎͍͙ͨͦ͒ͦͭͦ͟ 

͔ͫͨͼ͙͙͍͊ͫͭͦ͡ ͚͊͗͒ͦ͟ ͫͺ͔ͪ·Φ ˮΦ˹Φ ˩ͺ͙͔ͣͤͦ͟ ͫ;͙͔ͭ͊ͭΣ ;ͭͦ ͍͔͙͔͊͒ͤ͡ ͙ͤͦͫͭͪ͊ͤͤ·ͣ Ύ͘·ͦͣ͟ Ύ͍͡Ύ͔ͭͫΎ 

͔ͤͦͭΆ͔͔͚ͣͣͦ͡ ;͊ͫͭΈΌ ͎͍͙ͨͦ͒ͦͭͦ͟ ͔ͫͨͼ͙͙͊ͫͭ͊͡ ͡Ό͚͋ͦ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͫͺ͔ͪ·Σ ͭ͊͟ ͊͟͟ ͫ ͍͔ͨͦͫͦ͋ͫͭͯͭ 

͍͙͙ͪ͊ͭ͘Ό ͍ͦͫͤͦͤ·ͻ ͔͔ͦͣͨͭͤ͟ͼ͙͚Σ ͤ͊ ͦͭͦͪ͟·ͻ ͙͔͋͊ͪͯͭͫ͘Ύ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Έ 

͍·͙ͨͯͫͤ͊͟͟ ͍ͯ͊͘Φώнϐ 

ˤ ͙͔͍͙͙ͫͫ͒ͦ͊ͤ͡ ˻ΦˤΦ ˮ͎͍͚ͯͣͤͦͦ ͨͦ͒;͔͙͍͔ͪ͊ͭͫ͟ΎΣ ;ͭͦ ͙͔ͭ͊͟ ͔͔ͦͣͨͭͤ͟ͼ͙͙Σ ͊͟͟ ͦ͋΅͔ͯ͟͡Έͭͯͪͤ·͔Σ 

͙͙͍ͦͣͣͯͤ͊ͭͤ͟͟·͔Σ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͣͦ͗ͤͦ ͔ͯͫͨ΄ͤͦ ͺ͙͍ͦͪͣͪͦ͊ͭΈ ͙͡΄Έ ͍ ͔͔ͦͤͭͫͭ͟͟ ͍͔͙ͫͭ͊ͤͦͤ͡Ύ ͙ 

͔͙ͪ͊͊͘͡ͼ͙͙ ͙ͤͦΎ͘·;͚ͤͦ ͔͔ͦͣͨͭͤ͟ͼ͙͙Φώпϐ ˽͔͍͔ͪ͒ͫͭ͊ͤͤ͡·͔ ͍·΄͔ ͔͙ͨͦͦ͗ͤ͡Ύ ͒͊Όͭ ͤ͊ͣ ͍͙͔ͦͫͤͦ͊ͤ 

͍͔ͯͭͪ͗͒͊ͭΈΣ ;ͭͦ ͙ͯ͘;͔͙͔ͤ ͯ;͔͚͋ͤͦ ͙͒ͫͼ͙͙ͨͤ͡· ζˮͤͦͫͭͪ͊ͤͤ·͚ Ύ͘·͟η ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ 

͔ͦͣͨͫ͊͟͟͡ ͔͔ͦͣͨͭͤ͟ͼ͙͚Σ ͍ͫͦͫͭ͊͡ΎΌ΅͙ͻ ͍ͦͫͤͦͯ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ ͋ͯ͒ͯ΅͔͎ͦ 

͔ͫͨͼ͙͙͊ͫͭ͊͡Φ ˻͔ͫͦ͋ͤͤͦͫͭΈΌ ͙͎ͤͦͫͭͪ͊ͤͤͦͦ Ύ͘·͊͟ ͊͟͟ ͯ;͔͚͋ͤͦ ͙͒ͫͼ͙͙ͨͤ͡· Ύ͍͡Ύ͔ͭͫΎ ͭͦΣ ;ͭͦ ͦͤ 
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ζ͔͔͔͔͋ͫͨͪ͒ͣͭͤη όˮΦˢΦ ˭ ͙ͣͤΎΎύΥ ͦͤ ͙ͯ͘;͔͊ͭͫΎ ͊͟͟ ͔͍ͫͪ͒ͫͭͦ ͦ͋΅͔͙ͤΎ ͙ ͙ͨͦͤ͊ͤ͘ΎΣ ͊ ͔͙ͭͣ͊ͭ͊͟ ͙ ͙ͫͭͯ͊ͼ͙͙ 

͒͡Ύ ͔ͪ;͙ ͙͍ͨͪͤͦͫΎͭͫΎ ͙͍͔ͤ͘Φ  

˽ͦΉͭͦͣͯ ͯ;͔͋ͤ͊Ύ ͙͒ͫͼ͙͙ͨͤ͊͡ ζˮͤͦͫͭͪ͊ͤͤ·͚ Ύ͘·͟η ͦͭͪ͟·ͭ ͒͡Ύ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͔͙ͫͦ͒ͪ͗͊ͤΎ ͙͘ 

͙ͪ͊͘͡;ͤ·ͻ ͔͚ͦ͋͊ͫͭ͡ ͙͚ͤ͊ͤ͘Φ ͙̏ͭ ͔͙ͦͫͦ͋ͤͤͦͫͭ Ύ͘·͊͟ ͦͭͪ͟·͍͊Όͭ ΄͙͙͔ͪͦ͟ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ ͍ͫΎ͔͚͘ ͫ 

͙ͪ͊͘͡;ͤ·͙ͣ ͔͔͙ͨͪ͒ͣͭ͊ͣ ͯ;͔͎͋ͤͦͦ ͨ͊ͤ͊͡Φ ˿͔͔ͭͨͤΈ ͙͔͎ͤͭͪ͊ͼ͙͙ ͯͪͫ͊͟ ͙ͯ͘;͔͙ͤΎ ͎͙͚͎͊ͤͫͦͦ͟͡ Ύ͘·͊͟ ͤ͊ 

͙ͨͪ͊ͭ͟;͔͙ͫ͟ͻ ͊ͤ͘Ύ͙ͭΎͻ ͍ͫΎ͊ͤ͊͘ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͔͙ͫͭͯ͒ͤͭ͊ͣ ͙͚ͤ͊ͤ͘Σ ͨͦͯ͡;͔ͤͤ·ͻ ͍ ͻ͔ͦ͒ ͙ͯ͘;͔͙ͤΎ 

͔ͫͨͼ͙͊͡Έͤ·ͻ ͙ ͦ͋΅͔͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͙͒ͫͼ͙͙ͨͤ͡ ͙ ͙͔ͤ͊ͤͣ͘ ͙ͯ͘;͔ͤͤ·ͻ ͔ͭͣ ͙͎ͤͦͫͭͪ͊ͤͤͦͦ Ύ͘·͊͟Φ  

͍͔͙͔̂ͫͭ͊ͤͦͤ͡ ͍ͫΎ͙͘Σ ͦ͋΅͙ͤͦͫͭ ͺ͍͊ͭͦ͟ ͙͘ ͪ͊ͤ͘·ͻ ͔͔͍ͨͪ͒ͣͭͦ ͫ ͼ͔͡ΈΌ ͔͙ͦͤͪͭ͊͘͟͟ͼ͙͙ ͙ͯ͘;͔͎͊ͣͦͦ 

͔͙ͣ͊ͭͪ͊͊͡Σ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͍ͤͦ·ͻ ͨͦͤΎ͙͚ͭΣ ͙ͻ ͦ͋ΆΎ͔͙ͫͤͤΎ ͫ ͙ͨͦ͘ͼ͙͚ ͦ͋΅͙ͻ ͔͙͚ͭͦͪΣ ͙ͨͪͤͼ͙͍ͨͦΣ ͫ 

ͼ͔͡ΈΌ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙ͦ͒ͤͻ ͺ͍͊ͭͦ͟ ͒͡Ύ ͦ͋ΆΎ͔͙ͫͤͤΎ ͎͙͒ͪͯͻΣ ͙ͻ ͍͔͔͎ͫͫͭͦͪͦͤͤͦ ͙͊ͤ͊͊͘͡Σ ͍͔͙ͫͦͨͦͫͭ͊ͤ͡Ύ 

͙ ͦ͋ͦ͋΅͔͙ͤΎΣ ͦ͋ΆΎ͔͙ͫͤͤΎ ͫ ͙ͨͦ͘ͼ͙͚ ͦ͋΅͔ͤ͊ͯ;ͤ·ͻ ͙͔͚͒Τ ͔͙͔ͯͣͤ ͍ͫΎ͊ͭ͘Έ ͦ͋ͦ͋΅͖ͤͤ·͔ ͺ͊ͭ͟· ͫ ͦ͋΅͔͚ 

͙͔͚ͫͫͭͣͦ ͙͚ͤ͊ͤ͘Σ ͚͙ͤ͊ͭ ͙ ͙͔͙ͨͪͣͤͭΈ ͙ͻ ͤ͊ ͙͔ͨͪ͊ͭ͟͟ ͙ ͭΦͨΦ Ύ͍͡Ύ͔ͭͫΎ ͍͚ͦͫͤͦͦ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ Ύ͘·͍͚ͦͦ͟ 

͎͙͒ͦ͊͒͟Φ ˤ ͔ͪͯ͘͡Έ͔ͭ͊ͭ ͍͔͙ͦͫͦͤΎ ͔͙ͫͭͯ͒ͤͭ͊ͣ ͙͒ͫͼ͙͙ͨͤ͡· ζˮͤͦͫͭͪ͊ͤͤ·͚ Ύ͘·͟η ͍ͦͣͦ͗ͤͦ͘ 

ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͙͙͍͚ͦͣͣͯͤ͊ͭͤͦ͟͟ ͔͔ͦͣͨͭͤ͟ͼ͙͙Σ ͭ͊͟ ͊͟͟ ͔ͫͭͯ͒ͤͭ ͨͦͯ͡;͔͊ͭ ͙ͤ͊ͤ͘Ύ ͍ͦͫͤͦͤ·ͻ ͨͦͤΎ͙͚ͭΣ 

͙ͨͪͤͼ͙͍ͨͦ ͙ͦͣͣͯͤ͊͟͟ͼ͙͙ ͫ ͔͙ͨ͊ͪͭͤͪ͊ͣ ͤ͊ ͙ͤͦͫͭͪ͊ͤͤͦͣ Ύ͘·͔͟Σ ͔͙ͯͣͤΎ ͔ͯ͋͗͒͊ͭΈ ͙ ͎͔͙͍͊ͪͯͣͤͭͪͦ͊ͭΈΣ 

͙ͫͨͦ͡Έͯ͘Ύ ͙͟͡΄͔Σ ͎͙ͪ͊ͣͣ͊ͭ;͔͙͔ͫ͟ ͦͤͫͭͪͯ͟͟ͼ͙͙ ͔͍͎͒ͦͦͦ͡ ͙ͫͭ͡Ύ ͤ͊ ͙ͤͦͫͭͪ͊ͤͤͦͣ Ύ͘·͔͟Σ ͍͔͙͔͊͒ͤ͡ 

͙͔͙ͨͪͣ͊ͣ ͔͙ͪ͊ͫͫͯ͗͒ͤΎ ͙ ͔͒ͦ͊͊ͭ͘͟͡Έ͍ͫͭ͊Φ  

˾͔ͯ͘͡Έͭ͊ͭͦͣ ͎͍͙ͨͦ͒ͦͭͦ͟ ͍͋͊͊͊ͪ͊͟͡ Ύ͍͡Ύ͔ͭͫΎ ͍͔͙͔ͦ͊͒ͤ͡ ͔ͦͣͨͫͦͣ͟͟͡ ͦ͋΅͔ͯ͟͡Έͭͯͪͤ·ͻ ͙ 

ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·ͻ ͔͔ͦͣͨͭͤ͟ͼ͙͚Σ ;ͭͦ ͨͦ͒;͔͙͍͔ͪ͊ͭ͟ ͔͒Ύ͔ͭ͡ΈͤͦͫͭͤͯΌ ͍ͦͫͤͦͯ ͫͭ͊ͤ͒͊ͪͭ͊Φ ˹͊ ͙͔ͨͪ͊ͭ͟͟ 

͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡ ͙͍ͫͭ͊͊͟͡ΌͭͫΎ ͫ ͙͙ͤͣ͘͟ ͍͔ͯͪͦͤͣ ͍͔͙ͦͫͦͤΎ ͔͙ͫͭͯ͒ͤͭ͊ͣ ͎͙͚͙͊ͤͫͣ͟͡ Ύ͘·ͦͣ͟Φ ˮͯ͘;͔͙͔ͤ 

͎͙͚͎͊ͤͫͦͦ͟͡ Ύ͘·͊͟ Ύ͍͡Ύ͔ͭͫΎ ͙͔͊ͭͪͯ͒ͤͭ͘͡Έͤ·ͣ ͒͡Ύ ͎͙ͣͤͦͻ ͔͍ͫͭͯ͒ͤͭͦ ͙ ͚ͦ͒ͤͦ ͙͘ ͙ͭ͊͟ͻ ͔ͨͪͦ͋ͣ͡ 

Ύ͍͡Ύ͔ͭͫΎ ͔͔͙͔ͯͨͦͭͪ͋ͤ͡ ͦͣͦͺ͍ͦͤͦΦ 

ˢ͎͙͚͙͚ͤͫ͟͡ Ύ͘·͟ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͔ͫͣͫΈ ͪ͊ͤ͘·ͻ Ύ͘·͍ͦ͟ ͙ ͨͦΉͭͦͣͯ ͙͔͔ͣͭ ͎ͣͤͦͦ ͍͙ͨͪ͊͡ 

;͔͙ͭͤΎΦ ˴ ͎ͦ͒͊ ͣ· ͙ͤ͊ͦͣͣͫ͘͟Ύ ͫ ͺ͔͙ͦͤͭ;͔͙ͫͣ͟ ͔ͫͭͪͦͣ Ύ͘·͊͟Σ ͭͦ ͤ͊;͙͔ͤ͊ͣ ͙ͯ͘;͊ͭΈ ͋ͦ͡Έ΄͔ͦ ͙ͦ͟͡;͔͍ͫͭͦ 

͍͙ͨͪ͊͡ ;͔͙ͭͤΎ ͙ ͙͍͔ͫͭ͊͊ͣͫ͟͡Ύ ͫ ͫͦͭͤΎ͙ͣ ͙ͫ͟͡Ό;͔͙͚ͤ ͙͘ ͙ͤͻΦ ˽͙ͦͣͣͦ Ή͎ͭͦͦΣ ͙͔ͣΌͭͫΎ ͔ͤͣ·͔ ͍͋ͯ͟·Σ 

ͪ͊ͤ͘·͔ ͎͊ͫͤ͡·͔ ͙ ͙ͻ ͫͦ;͔͙ͭ͊ͤΎ ͔͔ͨͪ͒͊Όͭ ͙ͦ͒ͤ ͙ ͭͦͭ ͔͗ ͍ͯ͘͟Φ ˤ ͍ͫΎ͙͘ ͫͦ ͫ͊͊ͤͤ͘͟·ͣ ͙͍͔ͨͪ͒ͯ ͙͔ͨͪͣͪ Ϧ 

͙͎ͪ· ͍ͫͦ͡ϦΦ 

-How do you cure a headache? 

-Put your head through a window and the pane disappears! 

˽͔͔͍ͪͦ͒Υ ̂  ͍ ͊ͫ ͙͋ͦͭ͡ ͎͍ͦͦ͊͡Κ ˤ·ͫͯͤΈ ͎͍ͦͦͯ͡ ͍ ͦͤͦ͟ ͙ ͔ͦͦͤͤͦ͟ ͔ͫͭͦ͟͡ ͙ͫ;͔͔ͤͭ͘Φ 

˨͊ͤͤ͊Ύ ΄ͯͭ͊͟ ͔ͨͦͫͭͪͦͤ͊ ͤ͊ Ϧ͙͎͔ͪ ͍ͫͦ͡Ϧ t!Lb ό͋ͦ͡Έύ ͙ t!b9 ό͔ͦͦͤͤͦ͟ ͔ͫͭͦ͟͡ύΦ 

˹ͯ͗ͤͦ ͯͭͦ;͙ͤͭΈΣ ;ͭͦ ͍ ͎͙͚͊ͤͫͦͣ͟͡ ͒͡Ύ Ή͎ͭͦͦ ͔ͫͭΈ ͎ͦͪͦͣͤ·͚ ͔ͨͦͭͤͼ͙͊͡ ͒͡Ύ ͚ͭ͊ͦ͟ ͙͎ͪ· ͍ͫͦ͡Σ ;ͭͦ 

͍·͘·͍͔͊ͭ ͔͙͊ͭͪͯ͒ͤͤ͘Ύ ͯ ͙ͯ͘;͊Ό΅͙ͻ Ήͭͦͭ Ύ͘·͟Σ ͭ ͊͟ ͊͟͟ ͍ ͔ͤͣ ͋ͦ͡Έ΄͔ͦ ͙ͦ͟͡;͔͍ͫͭͦ ͍ͫͦ͡-ͦͣͦͺ͍ͦͤͦΦ ͚̏ͭͦ 

͔͚ͨͪͦ͋ͣͦ͡ ͙͙͊ͤͣ͊ͫ͘͡Έ ͎͙͔ͣͤͦ ͔ͦͭ;͔͍͔ͫͭͤͤ·͔ ͯ;͔ͤ·͔- Ύ͘·͍͔ͦ͒͟· ˤΦˤΦ ˤ͙͎͍ͤͦͪ͊͒ͦΣ ˢΦˮΦ ˿ ͙͙ͣͪͤͼ͙͚͟ 

͙ ͎͙͔͒ͪͯΦ ˿ ͔͙ͪ͒ ͔͊ͪͯ͋͗ͤ͘·ͻ ͍͍͊ͭͦͪͦ ͙ͫͭͦͭ ͔͙ͦͭͣͭͭΈ ˶Φ x ͯͣ͡ͺ͙͙͒͊͡ ͙ ͙̂͡ΈΎͣ͘Φ 

˾͙͊ͫͫͣͦͭͪͣ ͔͔͔͙͔ͦͨͪ͒ͤ͡ ͨͦͤΎ͙ͭΎ Ϧ ͦͣͦͺͦͤϦΦ Ϧ ˻ͣͦͺͦͤ· ς Ήͭͦ ͍ͫͦ͊͡Σ ͦͭͦͪ͟·͔ ͍ͯ͘;͊ͭ ͙͍ͦ͒ͤ͊ͦͦ͟Σ 

ͤͦ ͙͔ͣΌͭ ͔ͪ͊ͤͦ͘ ͙͙͔ͤ͊ͨͫ͊ͤ ͙ ͤ͊͘;͔͙͔ͤΦ ˻ͣͦͺͦͤ· ͍·͘·͍͊Όͭ ͭͪͯ͒ͤͦͫͭΈ ͔ͤ ͭͦ͡Έͦ͟ ͯ ͙ͯ͘;͊Ό΅͙ͻ Ύ͘·͟Σ 

ͤͦ ͙ ͯ ͔͔͚͒ͭ -͙͔͔͚ͤͦͫͭ͡ Ύ͘·͊͟Σ ͎ͦ͒͊͟ ͙ͦͤ ͤ͊ͦͣ͘͟ΎͭͫΎ ͫ Ύ͘·ͦͣ͟ ͍ ΄͔ͦ͟͡Σ ͙ ͯ ͍ͦ͋ͪ͊ͦ͊ͤͤ͘·ͻ ͙͔͔͚ͤͦͫͭ͡Φ 

˨͔͊͗ ͙ͣ ͋·͍͔͊ͭ ͔ͤͨͦͤΎͭͤͦΣ ;ͭͦ ͔͔͙ͫͦ͋ͫ͒ͤ͟ ͙͔͔ͣͭ ͍͍͙͒ͯΣ ͔ͦͫͦ͋ͤͤͦ ͔͙ͫ͡ ͦͣͦͺͦͤ· ͍·ͫͭͯͨ͊Όͭ 

͙͍ͦ͒ͤ͊ͦ͟·͙ͣ ;͊ͫͭΎ͙ͣ ͔ͪ;͙Φ ˽ͦΉͭͦͣͯ ͍͙ͦͤ͊͘͟Όͭ ͔ͫͣ΄ͤ·͔ ͙ͫͭͯ͊ͼ͙͙Σ ͦͭͦͪ͟·͔ ͙͔ͨͪͦ͋ͪͭ͊Όͭ ͺͦͪͣͯ 

͔͍͊ͤ͒ͦͭͦ͟Φ ˽ ͦ;͔ͣͯ ͪ͊ͤ͘·͔ ͍ͫͦ͊͡ ͍ͯ͘;͊ͭ ͙͍ͦ͒ͤ͊ͦͦ͟Κ ˿ ͦ͟͡Έͦ͟ ͦ ͣͦͺ͍ͦͤͦ ͍ ͎͙͚͊ͤͫͦͣ͟͡ Ύ͘·͔͟Κώнϐ 

˾͙͊͘͡;ͤ·͔ ͙ͫͭͦ;͙͙ͤ͟ ͙͍ͨͪͦ͒Ύͭ прл ͦͣͦͺ͍ͦͤͦΣ ͟ ͦͭͦͪ·͔ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͍ ͎͙͚͊ͤͫͦͣ͟͡Φ ˹ ͔ͦͭͦͪ͟·͔ 

͙͘ ͙ͤͻ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͔ͪ͒ͦ͟Σ ͭ͊͟ ͊͟͟ ͙͔ͣΌͭ ͔͔͋ͦ͡ ͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·͔ ͙͙ͫͤͦͤͣ·Σ ͤͦ ͔ͫͭΈ ͙ ͔ͭΣ ͦͭͦͪ͟·͔ 

͔͎ͪͯ͡Ύͪͤͦ ͍͍ͦ͒Ύͭ ͍ ͔͙͔͊͋ͯ͗͒ͤ͘͡Φ 

˻ͣͦͺͦͤ· ͋·͍͊Όͭ ͔ͤͫͦ͟͡Έ͙͟ͻ ͍͙͍͒ͦΦ ˻ͣͦͺ͙ͦͤ͊ͣ ͎ͣͦͯͭ ͋·ͭΈ ͔ͦͭ͒͡Έͤ·͔ ͍ͫͦ͊͡ όƘŜŀǊ-ƘŜǊŜύΣ Ήͭ͊ 
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͔͎͙͊ͭͦͪ͟Ύ ͫ͊ͣ͊Ύ ͎ͣͤͦͦ;͙͔ͫͤͤ͊͡ΎΦ ˴͔ͪͦͣ ͎ͭͦͦΣ ͙͍͔ͦ͒ͤ͊ͦͦ͟ ͙ͨͪͦͤͦ͘΄͔͙͔ͤ ͎ͣͦͯͭ ͙͔ͣͭΈ ͺͦͪͣ· ͍ͫͦ͡Υ 

ͪ͊ͤ͘·͔ ͺͦͪͣ· ͎͎͍͊ͦͦ͡͡Σ ͫͯ΅͔͍͙͔ͫͭͭ͡Έͤ·͔ ͍ͦ ͔͍͔ͣͤͦ͗ͫͭͤͤͦͣ ;͙͔ͫ͡ ͙ ͎͙͔͒ͪͯ ;͙͊ͫͭ ͔ͪ;͙ όǊŜŘ-read, 

seen-scene, brows-browse).[1] 

˽͙ͦͣͣͦ Ή͎ͭͦͦΣ ͼ͔͡·͔ ͫͦ;͔͙ͭ͊ͤΎ ͍ͫͦ͡ ͎ͣͦͯͭ ͋·ͭΈ ͦͣͦͺ͙ͦͤ͊ͣΦ ˿͊ͣ·͔ ͨͦͨͯ͡Ύͪͤ·͔: its-its, theyre-

there. 

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͦͣͦͺ͍ͦͤͦ ͍ͨͦ·΄͔͊ͭ ͍·͙͔ͪ͊ͭ͘͡ΈͤͦͫͭΈ ͔ͪ;͙ ͙ Ύ͍͡Ύ͔ͭͫΎ ͔͙ͣ͊ͭͪ͊ͦͣ͡ ͒͡Ύ 

͍ͭͦͪ;͔͍ͫͭ͊Φ ˻ ͙ͤ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͍ ͻ͔͍͔͚ͯ͒ͦ͗ͫͭͤͤͦ ͙͔͔ͭͪ͊ͭͯͪ͡Σ ͍ ͎͊͊͒͊͘͟ͻΣ ́ ͯͭ͊͟ͻΦ 

˭͙͔ͤ͊ͤ ͙ͭ͊͟ͻ ͍ͫͦ͡ Ύ͍͡Ύ͔ͭͫΎ ͦ͋Ύ͔͊ͭ͘͡Έͤ·ͣ ͍͙͔ͯͫͦͣ͡ ͒͡Ύ ͔ͯͫͨ΄͚ͤͦ ͫ͒͊;͙ Ή͔͊ͣͤ͊͘͟ ͨͦ 

͎͙͚͊ͤͫͦͣͯ͟͡ Ύ͘·ͯ͟Φ ˭͙͔ͤ͊ͤ ͍͔ͫͻ ͔͚ͭͦͤͦͫͭ͟ ͍͙͙ͨͪ͊ͦͨͫ͊ͤΎ ͙ ͔͔͙ͯͨͦͭͪ͋ͤ͡Ύ ͦͣͦͺ͍ͦͤͦ ͍ ͎͙͚͊ͤͫͦͣ͟͡ 

Ύ͘·͔͟ ͍͙ͨͦͦͭ͘͡ ͎ͪ͊ͣͦͭͤͦ ͙ ͔͎͋ͦ͡ ͍͔͊͒ͭ͡Έ ͙ͤͦͫͭͪ͊ͤͤ·ͣ Ύ͘·ͦͣ͟Φ ̏ ͭͦͭ ͍ͤ͊·͟ ͍͙ͨͦͦͭ͘͡ ;͍͍͍ͯͫͭͦ͊ͭΈ ͔ͫ͋Ύ 

͍͔͔ͯͪͤͤͦ ͔ͤ ͭͦ͡Έͦ͟ ͤ͊ ͊ͤ͘Ύ͙ͭΎͻ ͨͦ Ύ͘·ͯ͟Σ ͤͦ ͙ ͎͔ͨͦͣͦ͊ͭ ͙͍͙ͨͪͦͦ͒ͭ͘Έ ͙ͨͪΎ͔ͭͤͦ ͍͔ͨ;͔͙͔͊ͭͤ͡ ͍ ͦ͋΅͔͙͙ͤ 

ͫ ͙͔ͤͦͫͭ͡Ύ͙ͣ Ύ͘·͊͟Σ ͒ ͔͙͔ͣͦͤͫͭͪͪͯͭ ͭͦ;ͤͦͫͭΈ ͙ ͊ͯͪ͊ͭͤͦͫͭ͟͟Έ ͍ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͍ͫͦ͡Φ ˽ ͙͍͔͔ͪ͒ͣ ͙͔ͨͪͣͪ 

͙͔͔ͤ͊͋ͦ͡ ͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͻ ͦͣͦͺ͍ͦͤͦΦ 

advice,advise 

1.advise-͎.͡, ͫ ͍͔͍ͦͭͦ͊ͭΈ 

2.advice-ͫͯ΅., ͫ ͍͔ͦͭ 

conscious,conscience 

1.conscious-͙ͨͪ͡., ͦ ͫͦͤ͊ͤͤ͘·͚ 

2.conscience-ͫͯ΅., ͫ ͍͔ͦͫͭΈ 

idea,ideal 

1.idea-ͫͯ΅., ͣ ·ͫ͡Έ 

2.ideal-ͫͯ΅., ͨ ͙ͪ͡., ͙ ͔͒͊͡, ͙ ͔͒͊͡Έͤ·͚ 

its,it s 

1.its-͙ͨͪͭΎ͗Φ ͣ ͔͙ͫͭͦͣΦΣ ͔ ͎ͦΣ͍͔ͫͦ 

2.it s- ͫ ͦͪ͊͟΅͔͙͔ͤ ͦͭ ƛǘ ƛǎΣ ͔ͫͭΈΣ Ύ͍͡Ύ͔ͭͫΎ 

lead,led 

1.lead-ͫͯ΅,, ͫ ͍͙͔ͤͼ 

2.lead-͎.͡, ͍ ͔͙ͫͭ 

3.led-͎.ͨͪͦ͡΄.͍.ͪ 

than,then 

1.than-͒͡Ύ ͍͔͙ͫͪ͊ͤͤΎ 

2.then-ͯ͊͘͟·͍͔͊ͭ ͤ͊ ͍͔ͪͣΎ 

there, their,they re 

1.there-ͯ͊͘͟·͍͔͊ͭ ͤ  ͊ͣ ͔ͫͭͦ 

2.their-ͯ͊͘͟·͍͔͊ͭ ͤ͊ ͙͔ͨͪͤ͊͒͗ͤͦͫͭ͡Έ 

3.they re-ͫͦͪ͊͟΅͔͙͔ͤ ͦ  ͭthere are 

to,too,two 

1.to-  ͦͤ ͍͔͙͙͊ͨͪ͊ͤ͡ 

2.too-͍ ͤ͊͘;͔͙͙ͤ ͙ͫ͡΄ͦͣ͟ 

3.two-;͙ͫͦ͡ 2 

we re,where,were 

1.we re- ͫ ͦͪ͊͟΅͔͙͔ͤ ͦ  ͭwe are 

2.where-ͯ͊͘͟·͍͔͊ͭ ͤ͊ ͔ͣͫͭͦ 

3.were-ͨͪͦ΄͔͒.͍.ͪ ͦ  ͭto be 

your,you re 
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1.your- ;ͭͦ-ͭͦ ͙͔ͨͪͤ͊͒͗͊͡΅͔͔ ͔͔ͭ͋Σ ͍ ͊ͣ 

2.you re- ͫ ͦͪ͊͟΅͔͙͔ͤ ͦͭ ȅƻǳ ŀǊŜ ώоϐ 

̏ͭͦ ͍ͦͫͤͦͤ·͔ ͍͙ͨͪ͊͊͡ ͔͔͙ͯͨͦͭͪ͋ͤ͡Ύ ͦͣͦͺ͍ͦͤͦΣ ͦͭͦͪ͟·͔ ͒ͦ͗ͤ͡· ͤ͊ͭ͘Έ ΄ͦ͟͡Έ͙͙ͤ͟ ͙ ͔ͫͭͯ͒ͤͭ· 

͒͡Ύ Ή͔͔͎ͣͤͭ͊ͪͤͦͦ͡ ͍͔͙ͦ͊͒ͤ͡Ύ ͎͙͚͙͊ͤͫͣ͟͡ Ύ͘·ͦͣ͟Φ ˹͔ͦ͋ͻ͙ͦ͒ͣͦ ͙͊ͨͦͣͤ͊ͭ͘Έ ͙͙͔ͤ͊ͨͫ͊ͤΣ 

͙ͭͪ͊ͤͫͪͨ͟ͼ͙Ό ͙ ͤ͊͘;͔͙͔ͤ ͍ͫͦ͡Σ ͨ ͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ ͎͍ͦͭͦ·͙ͣ ͙ͭ͊͋͡ͼ͙͊ͣ ͦͣͦͺ͍ͦͤͦ ͙͘ ˮ͔͔ͤͭͪͤͭ͊Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·: 

мΦˢ͎͙͚͙͔ͤͫ͟͡ ͦͣͦͺͦͤ·-͔͔ͫͪͭ͟· ͍͙͙ͨͪ͊ͦͨͫ͊ͤΎ ͨͦͻ͙ͦ͗ͻ ͍ͫͦ͡ ͍ ͎͙͚͊ͤͫͦͣ͟͡ Ύ͘·͔͟Φώ͔̏ͭͪͦͤͤ͟͡·͚ 

͔ͪͫͯͪͫϐΥ͔̏ͭͪͦͤͤ͟͡·͚ ͒ͦͫͭͯͨ- ˾͔͙͗ͣ ͒ͦͫͭͯͨ͊ https://tutorblog.ru/vremenaanglijskie-omofony-sekrety-

pravopisaniya-pohozih-slov-v-anglijskom-yazyke.html 

нΦ˩ͺ͙͔ͣͤͦ͟Σ ˮΦ˹ ˮͤͦͫͭͪ͊ͤͤ·͚ Ύ͘·͟- ͎͙ͯͣ͊ͤͭ͊ͪͤ͊Ύ ͍ͫͦͫͭ͊͡ΎΌ΅͊Ύ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΦ ώ͔́ͫͭ͟ϐκˮΦ˹Φ 

˩ͺ͙͔ͣͤͦ͟κκˤ·ͫ΄͔͔ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͍ ˾͙͙ͦͫͫΦ-2011.-ЅмΦ-˿Φсл-63 

оΦнр ͨ͊ͪ ͎͙͚͙͊ͤͫ͟͡ͻ ͦͣͦͺ͍ͦͤͦΣͦͭͦͪ͟·͔ ͎ͨͦͣͦͯͭ ͍͊ͣώ͔̏ͭͪͦͤͤ͟͡·͚ ͔ͪͫͯͪͫϐΥ͔̏ͭͪͦͤͤ͟͡·͚ ͒ͦͫͭͯͨ- 

˾͔͙͗ͣ ͒ͦͫͭͯͨ͊ Φhttps://wwwfluentle.com./blog/english-Ǌǳǎκ҈5˻҈.5҈.о҈5h҈ 

пΦˮ͎͍ͯͣͤͦ͊Σ ˻ΦˤΦ ˾͍͙͙͔͊ͭ͘ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έ͙ͤͦͫͭ ͔͍ͫͭͯ͒ͤͭͦ ͔͍͙ͫͪ͒ͫͭ͊ͣ ͍͔͔ͫͦͪͣͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ 

ͦ͋ͯ;͔͙ͤΎ ͙ͤͦͫͭͪ͊ͤͤͦͣͯ Ύ͘·ͯ͟Φ ˸͔͙͊ͭͪ͊͡· ͍͔͙͚͚ͫͪͦͫͫͫͦ͟ ͤ͊ͯ;ͤͦ-͙ͨͪ͊ͭ͟;͔͚ͫͦ͟ ͦͤ͟ͺ͔͔ͪͤͼ͙͙Φ 

ώ͔́ͫͭ͟ϐκ˻ΦˤΦ ˮ͎͍ͯͣͤͦ͊Φ-˹͍͔ͦͦͯͤ͘͟ͼ͟Υ ˮ͒͘-͍ͦ ˴˥˽ˢΦ-2011.-уфͫΦ 

рΦ˻ͣͦͺͦͤ· ͍ ͎͙͚͊ͤͫͦͣ͟͡ όˢ-˹ύΦώ ͔̏ͭͪͦͤͤ͟͡·͚ ͔ͪͫͯͪͫϐΥ͔̏ͭͪͦͤͤ͟͡·͚ ͒ͦͫͭͯͨ- ˾͔͙͗ͣ ͒ͦͫͭͯͨ͊ 

.https://tnglishform.com./article/omofoni-v-angyskom 

ϭ ̋ ͔͍ͪ͋͊ͦ͊͟ ́. .ʕ, 2025 
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˴ͪͯ;͙͍ͤͦ͊ ˤ͙͙ͭͦͪ͟Ύ ˩͍͎͔ͤΈ͔͍ͤ͊ 

˿͔ͭͯ͒ͤͭ ˸͎ͤͦͦͨͪͦͺ͙͡Έ͎ͤͦͦ ˴͔ͦ͒͗͊͡͡ ˽͔͔͎ͤͤͫͦͦ͘͟ ˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͙͍͔͙͔̂ͤͪͫͭͭ͊Φ 

 

ˢ˴́̂ˢ˶̎˹̍˩ ˽˾˻ˣ˶˩˸̍ ̂̉ˢ˿́ˮ̒ ́˾˩́̎ˮ̆ ˶ˮ̇ ˤ ˥˾ˢˬ˨ˢ˹˿˴˻˸ ˽˾˻̇˩˿˿˩ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

˿ͭ͊ͭΈΎ ͍ͨͦͫΎ΅͔ͤ͊ ͙͊ͤ͊ͯ͘͡ ͊ͭͯ͊͟͡Έͤ·ͻ ͔ͨͪͦ͋ͣ͡ ͯ;͙͊ͫͭΎ ͔ͭͪͭΈ͙ͻ ͙͡ͼ ͍ ͎ͪ͊͗͒͊ͤͫͦͣ͟ ͨͪͦͼ͔͔ͫͫ 

˾͙͚͚ͦͫͫͫͦ͟ ͔͔̅͒ͪ͊ͼ͙͙Φ ˾͙͍͔͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͙͙ͫͭͦͪ;͔ͫ͊͟Ύ Ή͍ͦ͡Όͼ͙Ύ ͙͙ͤͫͭͭͯͭ͊ ͔ͭͪͭΈ͙ͻ ͙͡ͼ ͦͭ ͍̂ͫͭ͊͊ 

͎͎ͪ͊͗͒͊ͤͫͦͦ͟ ͙͍͍ͫͯ͒ͦͨͪͦͦ͒ͫͭ͊͘ мусп ͎Φ ͒ͦ ͍͔͔͎ͫͦͪͣͤͤͦͦ ˥˽˴ ˾̅ нллн ͎Φ ͫ ͙͔͔͙ͣͤͤ͘Ύ͙ͣ нлмф ͎ΦΣ 

͍͟͡Ό;͊Ύ ͪ͊ͫ΄͙͔͙͔ͪͤ ͙ͻ ͨͦͤͦͣͦ͡;͙͚Φ ˤ·͔͔͒ͤ͡· ͟͡Ό;͔͍·͔ ͔ͨͪͦ͋ͣ͡·Υ ͔͔͔͔ͤͦͨͪ͒ͤͤͦͫͭ͡Έ 

͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͔ͫͯ͒͋ͤ·ͻ ͙͔͔͒ͪ͗͘͟Σ ͙ͫͦ͗ͤͦͫͭ͡ ͫ ͙ͫ͟͡Ό;͔͙͔ͤͣ ͔ͭͪͭΈ͙ͻ ͙͡ͼΣ ͔ͨͪͦ͋͡· ͍ ͔͎͙͍͙͙ͪͯͪͦ͊ͤ͡ 

͔͎͔ͪͪͫͫͤ·ͻ ͔͍͙͚ͭͪ͋ͦ͊ͤΣ ͪ͊ͣ͘·ͭͦͫͭΈ ͎͙ͪ͊ͤͼ ͔ͣ͗͒ͯ ͔ͭͪͭΈ͙͙ͣ ͙͡ͼ͙͊ͣ ͙ ͙ͫͦͫͭͼ͙͊ͣκ͍͔ͫͦͦͭͭ;͙͙͊ͣ͟Σ ͊ 

͔ͭ͊͗͟ ͔͔͙͔ͦͯͨͦͭͪ͋ͤ͘͡͡ ͨͪͦͼ͔ͫͫͯ͊͡Έͤ·͙ͣ ͍͙ͨͪ͊͊ͣΦ ˽͍͔͔ͪͦ͒ͤ ͍͙͔ͫͪ͊ͤͭ͡Έͤ·͚ ͙͊ͤ͊͘͡ ͫ ͙͊ͪ͋ͭͪ͊͗ͤ·ͣ 

ͨͪͦͼ͔ͫͫͦͣ ͙ ͔͊ͪͯ͋͗ͤ͘·ͣ ͦͨ·ͭͦͣ ό˿̊ˢύΦ ˽͔͔ͪ͒ͦ͗ͤ͡· ͙ͨͯͭ ͍͔ͫͦͪ΄͔͍͍͙ͤͫͭͦ͊ͤΎ ͔͊ͦͤͦ͒͊ͭ͘͟͡Έ͍ͫͭ͊Σ 

͍͟͡Ό;͊Ύ ͯͭͦ;͔͙͔ͤͤ ͤͦͪͣ ˥˽˴ ˾̅ ͙ ͪ͊͘ΆΎ͔͙ͫͤͤΎ ˽͔ͤͯͣ͊͡ ˤ͔ͪͻ͍͎ͦͤͦͦ ˿ͯ͒͊ ˾̅Φ ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͙͔ͦͨͪ͊ͭͫΎ 

ͤ͊ ͔ͫͯ͒͋ͤͯΌ ͙ͨͪ͊ͭͯ͟͟ ͙ ͙͍ͤͦͪͣ͊ͭͤ·͔ ͊ͭ͟·Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

˥͙͚ͪ͊͗͒͊ͤͫ͟ ͨͪͦͼ͔ͫͫΣ ͔ͭͪͭΈ͙ ͙͡ͼ͊Σ ˥˽˴ ˾̅Σ ͔ͫͯ͒͋ͤ·͔ ͙͔͙͒ͪ͗͘͟Σ ͔͎͔ͪͪͫͫͤ·͔ ͔͍͙ͭͪ͋ͦ͊ͤΎΣ 

ͨͪͦͼ͔ͫͫͯ͊͡Έͤ͊Ύ Ή͙ͦͤͦͣ͟ΎΣ ͔͔͙͔ͦͯͨͦͭͪ͋ͤ͘͡͡ ͍͙ͨͪ͊͊ͣΣ ͙͊ͪ͋ͭͪ͊͗ͤ·͚ ͨͪͦͼ͔ͫͫΣ ͍͙͔ͫͪ͊ͤͭ͡Έͤ·͚ ͙͊ͤ͊͘͡Φ 

 

˨͡Ύ ͼ͙͙͍͙ͭͪͦ͊ͤΎΥ ˴ͪͯ;͙͍ͤͦ͊ ʕΦ˩Φ ˢͭͯ͊͟͡Έͤ·͔ ͔ͨͪͦ͋ͣ͡· ͯ;͙͊ͫͭΎ ͔ͭͪͭΈ͙ͻ ͙͡ͼ ͍ ͎ͪ͊͗͒͊ͤͫͦͣ͟ 

ͨͪͦͼ͔͔ͫͫΦ  

 

ˤ͍͔͔͙͔͒ͤ 

˥͙͚ͪ͊͗͒͊ͤͫ͟ ͨͪͦͼ͔ͫͫ ͍ ˾͙͚͚ͦͫͫͫͦ͟ ͔͔̅͒ͪ͊ͼ͙͙ ͍͔ͤ͊ͨͪ͊ͤ͡ ͤ͊ ͊͘΅͙ͭͯ ͤ͊ͪͯ΄͔ͤͤ·ͻ ͙͙͡ 

͙͍͔ͦͫͨ͊ͪ͊ͣ·ͻ ͍ͨͪ͊Σ ͍ͫͦ͋ͦ͒ ͙ ͊ͦͤͤ͘͟·ͻ ͙͔͔͍ͤͭͪͫͦ ͺ͙͙͘;͔͙ͫ͟ͻ ͙ Ό͙͙ͪ͒;͔͙ͫ͟ͻ ͙͡ͼΦ ˿͎ͦ͊ͫͤͦ͡ ͫͭΦ пс 

˴͙ͦͤͫͭͭͯͼ͙͙ ˾̅Σ ͊͗͒ͦͣͯ͟ ͎͙͔͊ͪ͊ͤͭͪͯͭͫΎ ͔ͫͯ͒͋ͤ͊Ύ ͊͘΅͙ͭ͊Σ ;ͭͦ ͔͙͔ͪ͊ͯͭͫ͘͡Ύ ;͔͔ͪ͘ ͯ;͙͔͊ͫͭ ͙ͪ͊͘͡;ͤ·ͻ 

ͫͯ͋Ά͔͍ͭͦ͟ ͍ ͙͍͍͔ͫͯ͒ͦͨͪͦͦ͒ͫͭ͘Φ ˿͔͙ͪ͒ ͙͡ͼΣ ͯ;͍͊ͫͭͯΌ΅͙ͻ ͍ ͔͔͒͡ όͫͭΦ оп ˥˽˴ ˾̅ύΣ ͔ͦͫͦ͋ͦ ͔ͣͫͭͦ ͙͊ͤͣ͊͘Όͭ 

͔ͭͪͭΈ͙ ͙͡ͼ͊Σ ͦͭͦͪ͟·͔ ͍ͫͭͯͨ͊Όͭ ͍ ͔ͯ͗ ͍͔ͦ͋ͯ͗͒ͤͤ͘·͚ ͨͪͦͼ͔ͫͫ ͒͡Ύ ͊͘΅͙ͭ· ͍͙ͫͦͻ ͙͔͔͍ͤͭͪͫͦΣ 

͔ͨͦͭͤͼ͙͊͡Έͤͦ ͎͙͍͔͊ͭͪ͊͊ͣ͘·ͻ ͔ͪ΄͔͙͔ͤͣ ͫͯ͒͊Φ ˮͻ ͍͍͔ͨͪ͊ͦͦ ͔͙͔ͨͦͦ͗ͤ͡ ͔͎͙͔ͪͯͪͯͭͫ͡Ύ ͫͭΦ пнςпо ˥˽˴ ˾̅Σ 

͎͔͒ ͔ͭͪͭΈ͙ ͙͡ͼ͊ ͔ͨͦ͒ͪ͊͒͘͡ΎΌͭͫΎ ͤ͊ ͍͒͊ ͍͙͒͊Υ ͊͘Ύ͍͡ΎΌ΅͙͔ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤ·͔ ͔͍͙ͭͪ͋ͦ͊ͤΎ ͙͔ͦͭͤͦͫͭ͡Έͤͦ 

͔͔ͨͪ͒ͣͭ͊ ͫͨͦͪ͊ ͙ ͔ͤ ͊͘Ύ͍͡ΎΌ΅͙͔ ͙ͭ͊͟ͻ ͔͍͙͚ͭͪ͋ͦ͊ͤΦ 

ˮ͙ͤͫͭͭͯͭ ͔ͭͪͭΈ͙ͻ ͙͡ͼ ͔ͤ ͍ͤͦ ͒͡Ύ ͙͚͎ͪͦͫͫͫͦͦ͟ ͍ͨͪ͊͊ τ ͦ ͤ ͍͙͍ͪ͊͊ͫ͘͡Ύ ͫ ͔͍͒ͦͪͦ͡Όͼ͙͎ͦͤͤͦͦ 

͔͙ͨͪͦ͒͊ ό͍̂ͫͭ͊ ͎͎ͪ͊͗͒͊ͤͫͦͦ͟ ͙͍͍ͫͯ͒ͦͨͪͦͦ͒ͫͭ͊͘ мусп ͎ΦύΣ ;͔͔ͪ͘ ͍͔͔ͫͦͭͫͦ͟ ͔͊ͦͤͦ͒͊ͭ͘͟͡Έ͍ͫͭͦ ό˥˽˴ ˾˿̅˿˾ 

мфно ͙ мфсп ͎͎Φύ ͒ͦ ͍͔͔͎ͫͦͪͣͤͤͦͦ ˥˽˴ ˾̅ нллн ͎Φ ͫ ͙͔͔͙ͣͤͤ͘Ύ͙ͣ ό͍͟͡Ό;͊Ύ ͔͔̅͒ͪ͊͡Έͤ·͚ ͊ͦͤ͘͟ ͦͭ 

нуΦммΦнлму Ѕ прмπ̅ ˭Σ ͪ͊ͫ΄͙͙͍ͪ΄͙͚ ͨͦͤͦͣͦ͡;͙Ύ ͔ͭͪͭΈ͙ͻ ͙͡ͼύΦ ˤ ͔͍͒ͦͪͦ͡Όͼ͙ͦͤͤ·͚ ͔͙ͨͪͦ͒ ͍̂ͫͭ͊ мусп 

͎Φ ͨͦ͒;͔͙͍ͪ͊͟͡ ͪ͊ͼ͙ͦͤ͊͡ΈͤͦͫͭΈ ͙͍͔ͨͪ͡;͔͙ͤΎ ͔ͭͪͭΈ͙ͻ ͙͡ͼ ͒͡Ύ ͔͙͔͙ͫͦ͒ͤͤΎ ͔͒͡ ͙ Ή͙͙ͦͤͦͣ͟ ͨͪͦͼ͔ͫͫ͊Σ 

ͤͦ ͔ͤ ͔͙͍ͨͪ͒ͯͫͣ͊ͭͪ͊͡ ͨͪΎ͎ͣͦͦ ͔ͣͻ͙͊ͤͣ͊͘ ͍͔͎ͫͦͣͫͭͤͦͦ ͔͙ͪ͊ͫͫͣͦͭͪͤΎ ͙͍ͫͦ͟Σ ;ͭͦ ͍·͘·͍͊ͦ͡ ͙͙͙͒ͫͯͫͫ͟ 

͔͙ͫͪ͒ ͯ;͔ͤ·ͻ όˢΦ ˶Φ ˣ͍͙͍͙͚ͦͪͦͦͫ͟͟Σ ˴Φ ˮΦ ˸͊͡·΄͔͍ύΦ ˤ ͍͔͔ͫͦͭͫͦ͟ ͍͔ͪͣΎ ˥˽˴ ˾˿̅˿˾ мфсп ͎Φ όͫͭΦ офύ 

͒ͦͨͯͫ͊͟͡ ͙ͫ͟͡Ό;͔͙ͤΎ ͒͡Ύ ͍ͭͪͯ͒ͦ·ͻ ͔͒͡Σ ͤͦ ͦ͋΅͙͚ ͨͦ͒ͻͦ͒ ͍ͦͫͭ͊͊ͫ͡Ύ ͔ͪ͊͒͘͡Έͤ·ͣΦ ˿͍͔͔ͦͪͣͤͤ·͔ 

͙͔͔͙ͣͤͤ͘Ύ нлмф ͎Φ ό;Φ м ͫͭΦ по ˥˽˴ ˾̅ύ ͔͙͙ͤ͊͒͡͡ ͔ͭͪͭΈ͙ͻ ͙͡ͼ ͍ͨͪ͊ͦͣ ͤ͊ ͯ;͙͔͊ͫͭ ͍ ͙͍ͣͪͦͦͣ ͎ͫͦ͊͡΄͔͙͙ͤΣ 

ͤͦ ͫͦͻ͙͙ͪ͊ͤ͡ ͔ͨͪͦ͋͡·Φ 

˹͔ͫͣͦͭͪΎ ͤ͊ ͔͒ͭ͊͡Έ͔ͤͦ ͔͎͙͍͙͔ͪͯͪͦ͊ͤ͡Σ ͙ͨͪ͊ͭ͊͟͟ ͨͦ͊͘͟·͍͔͊ͭ ͪΎ͒ ͊ͭͯ͊͟͡Έͤ·ͻ ͔ͨͪͦ͋ͣ͡Υ 

͔͔͔͔ͤͦͨͪ͒ͤͤͦͫͭ͡Έ ͍ ͔͔͔͙͙ͪ͊ͫͨͪ͒ͤ͡ ͔ͫͯ͒͋ͤ·ͻ ͙͔͔͒ͪ͗͘͟Σ ͙ͫͦ͗ͤͦͫͭ͡ ͫ ͙ͫ͟͡Ό;͔͙͔ͤͣ ͔ͭͪͭΈ͙ͻ ͙͡ͼ ͙͘ 

ͨͪͦͼ͔ͫͫ͊Σ ͔ͨͪͦ͋͡· ͍ ͔͎͙͍͙͙ͪͯͪͦ͊ͤ͡ ͔͎͔ͪͪͫͫͤ·ͻ ͔͍͙͚ͭͪ͋ͦ͊ͤΣ ͪ͊ͣ͘·ͭͦͫͭΈ ͎͙ͪ͊ͤͼ ͔ͣ͗͒ͯ ͔ͭͪͭΈ͙͙ͣ 
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͙͡ͼ͙͊ͣ ͙ ͙ͫͦͫͭͼ͙͊ͣκ͍͔ͫͦͦͭͭ;͙͙͊ͣ͟Σ ͊ ͔ͭ͊͗͟ ͍ͦͨͪͦͫ· ͨͪͦͼ͔ͫͫͯ͊͡Έ͚ͤͦ Ή͙͙ͦͤͦͣ͟ ͙ ͔͔͙ͦͯͨͦͭͪ͋ͤ͘͡͡Ύ 

͍͙ͨͪ͊͊ͣΦ ͙̏ͭ ͔ͨͪͦ͋ͣ͡· ͯͫͦ͗ͤ͡ΎΌͭ ͙͍͍ͫͯ͒ͦͨͪͦͦ͒ͫͭͦ͘Σ ͔͊ͣ͒͘͡ΎΌͭ ͔ͪ͊ͪ͘΄͔͙͔ͤ ͔͒͡ ͙ ͎ͣͦͯͭ ͤ͊ͪͯ΄͊ͭΈ 

͙ͨͪͤͼ͙ͨ· ͫͦͫͭΎ͔͊ͭ͘͡Έ͙ͤͦͫͭ ͙ ͙͙͙͍͙͒ͫͨͦͭͤͦͫͭ͘Φ ˴͔ͪͦͣ ͎ͭͦͦΣ ͍ ͙͊ͪ͋ͭͪ͊͗ͤͦͣ ͨͪͦͼ͔͔ͫͫ όˢ˽˴ ˾̅ύ 

͎͙͊ͤ͊ͦ͡;ͤ·͔ ͍ͦͨͪͦͫ· ͔ͪ΄͊ΌͭͫΎ ͫ ͯ;͔ͭͦͣ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͍ͫͨͦͪͦΣ ;ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͍͔͙ͨͪͦͫͭ 

͍͙͔ͫͪ͊ͤͭ͡Έͤ·͚ ͙͊ͤ͊͘͡Φ 

͔̇͡Έ ͤ͊ͫͭͦΎ΅͔͚ ͪ͊͋ͦͭ· τ ͨ ͙͙͍ͪͦ͊ͤ͊ͪͦ͊ͭ͘͡Έ ͊ͭͯ͊͟͡Έͤ·͔ ͔ͨͪͦ͋ͣ͡· ͯ;͙͊ͫͭΎ ͔ͭͪͭΈ͙ͻ ͙͡ͼ ͍ 

͎ͪ͊͗͒͊ͤͫͦͣ͟ ͨͪͦͼ͔͔ͫͫ ͤ͊ ͍͔ͦͫͤͦ ͤͦͪͣ ˥˽˴ ˾̅Σ ͔͚ͫͯ͒͋ͤͦ ͙͙ͨͪ͊ͭ͟͟ ͙ ͙͒ͦͭͪͤ͟·Σ ͊ ͔ͭ͊͗͟ ͔͙ͨͪ͒ͦ͗ͭ͡Έ 

͙ͨͯͭ ͙ͻ ͔ͪ΄͔͙ͤΎΦ ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͙͔ͦͨͪ͊ͭͫΎ ͤ͊ ͪ͊͋ͦͭ· ͯ;͔ͤ·ͻπͨ ͪͦͼ͔͙͍ͫͫͯ͊ͫͭͦ͡ όˤΦ ˤΦ ͍̒ͪͦ͟Σ ˮΦ ˤΦ 

˾͔΄͔͙͍ͭͤͦ͊͟Σ ˥Φ ˶Φ ˻͙ͫͦͤ͊͟Σ ˸Φ ˢΦ ˤ͙ͯͭ͟Σ ˴Φ ˿Φ ˾·͍͗ͦ͟ ͙ ͒ͪΦύΣ ͍͔͙ͨͦͫͭ͊ͤͦͤ͡Ύ ˽͔ͤͯͣ͊͡ ˤ͔ͪͻ͍͎ͦͤͦͦ ˿ͯ͒͊ 

˾̅Σ ͙͔͒ͫͫͪͭ͊ͼ͙ͦͤͤ·͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ό͙͔ͤ͊ͨͪͣͪΣ ˴Φ ˿Φ ˾·͍͗ͦ͊͟ нлмт ͎Φύ ͙ ͙͔ͨͪͣͪ· ͙͘ ͔͚ͫͯ͒͋ͤͦ 

͙͙ͨͪ͊ͭ͟͟Φ ˿ͭͪͯͭͯͪ͊͟ ͪ͊͋ͦͭ· ͍͟͡Ό;͔͊ͭ ͙͙ͫͭͦͪ;͔͙͚ͫ͟ ͦ͋ͦͪ͘Σ ͨͦͤΎ͙͔ͭ ͙ ͍͙͒· ͔ͭͪͭΈ͙ͻ ͙͡ͼΣ ͙͊ͤ͊͘͡ ͙ͻ 

͍͍͎ͨͪ͊ͦͦͦ ͔͙ͨͦͦ͗ͤ͡ΎΣ ͍·Ύ͍͔͙͔ͤ͡ ͟͡Ό;͔͍·ͻ ͔ͨͪͦ͋ͣ͡Σ ͍͙͔ͫͪ͊ͤͭ͡Έͤ·͚ ͙͊ͤ͊͘͡ ͫ ͙͊ͪ͋ͭͪ͊͗ͤ·ͣ ͙ 

͔͊ͪͯ͋͗ͤ͘·ͣ ͍ͨͪ͊ͦͣΣ ͔͔ͪͦͣͤ͒͊͟ͼ͙͙ ͨͦ ͍͔ͫͦͪ΄͔͍͍͙ͤͫͭͦ͊ͤΌ ͔͊ͦͤͦ͒͊ͭ͘͟͡Έ͍ͫͭ͊ ͙ ͊͘͟͡Ό;͔͙͔ͤΦ 

ˮ͙ͫͭͦͪ;͔ͫ͊͟Ύ Ή͍ͦ͡Όͼ͙Ύ ͙͙ͤͫͭͭͯͭ͊ ͔ͭͪͭΈ͙ͻ ͙͡ͼ 

ˮ͙ͤͫͭͭͯͭ ͔ͭͪͭΈ͙ͻ ͙͡ͼ ͙͔͔ͣͭ ͎͙͔ͯ͋ͦ͟͡ ͙ͦͪͤ͟ ͍ ͙͚ͪͦͫͫͫͦͣ͟ ͍͔ͨͪ͊Φ ˤ ͔͍͒ͦͪͦ͡Όͼ͙ͦͤͤ·͚ ͔͙ͨͪͦ͒ 

͍̂ͫͭ͊ ͎͎ͪ͊͗͒͊ͤͫͦͦ͟ ͙͍͍ͫͯ͒ͦͨͪͦͦ͒ͫͭ͊͘ мусп ͎Φ ό̂˥˿ύ ͍͍͙ͦ͒͡ ͨͦͤΎ͙͔ͭ ͔ͭͪͭΈ͙ͻ ͙͡ͼ ͒͡Ύ ͊͘΅͙ͭ· ͙͔͔͍ͤͭͪͫͦΣ 

͎͙͍͔͊ͭͪ͊͊ͣ͘·ͻ ͫͨͦͪͦͣΣ ͨͦ͒;͔͙͍ͪ͊͟Ύ ͨͪͦͼ͔ͫͫͯ͊͡ΈͤͯΌ Ή͙ͦͤͦͣ͟Ό ;͔͔ͪ͘ ͔͙͔͙͔ͫͦ͒ͤͤ ͔͒͡Φ ˻͒ͤ͊ͦ͟ 

͍͙͔ͦͭͫͯͭͫͭ ͤͦͪͣ ͦ ͍͔ͫͦͣͫͭͤͦͣ ͔͙͙ͪ͊ͫͫͣͦͭͪͤ ͍͎ͦͫͤͦͤͦͦ ͙ ͔͎͔͎ͪͪͫͫͤͦͦ ͙͍ͫͦ͟ ͍·͘·͍͊ͦ͡ ͫͨͦͪ·Υ 

͙͍͙͙ͨͪͦͭͤ͟ όˢΦ ˣͪ͊ͤ͒ͭΣ ̏Φ˸Φ ˸͎͙ͦͪͯͫ͡ύ ͍͙͔͙͒͡ ͤ͊ͪͯ΄͔͙͔ͤ ͍͙ͨͪ͊͡Σ ͙͙ͫͭͦͪͦͤͤ͟ ό˴ΦˮΦ ˸͊͡·΄͔͍Σ ́Φ˸Φ 

̒͋ͦ͡;͍ͦ͟ύ τ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊ ͍ ͫͦͪ͊͟΅͔͙͙ͤ ͍͔͔͙ͪͣͤ ͙ ͙͔͔͒ͪ͗͘͟Φ 

ˤ ͍͔͙͚ͫͦͭͫ͟ ͔͙ͨͪͦ͒ ˥˽˴ ˾˿̅˿˾ мфно ͎Φ ͙ мфсп ͎Φ ͫͦͻ͙͙ͪ͊ͤ͡ ͔͔͙͔ͪ͊͒ͤ͘͡ ͤ͊ ͍͙͒· ͔ͭͪͭΈ͙ͻ ͙͡ͼΣ ͤͦ 

͙͒ͦͨͯͫ͊͟͡ ͍͔͔ͫͦͣͫͭͤͦ ͔͙͔ͪ͊ͫͫͣͦͭͪͤ ͍ ͙ͫ͟͡Ό;͙͔ͭ͡Έͤ·ͻ ͫͯ͡;͊Ύͻ όͫͭΦ оф мфсп ͎Φ ͒͡Ύ ͍ͭͪͯ͒ͦ·ͻ ͍ͫͨͦͪͦύΦ 

˨͙ͦͭͪͤ͊͟ ͔͙ͪ͊͒͊ͫ͘͡͡ΈΥ ́Φ˩Φ ˢ͍͋ͦ͊Σ ˢΦ̅Φ ˴͔͚ͤͣ͊ͤ͡ ͙͙͍͙ͪͭͦ͊͟͟͡ ͊͘ ͔͙͔ͯͫͦ͗ͤͤ͡Σ ˸ΦˢΦ ˤ͙ͯͭ͟Σ ˸Φ˿Φ 

̊͊͊ͪ͟Ύͤ τ ͨ ͔͙͍͙ͦ͒͒ͪ͗͊͡ ͊͘ Ή͙ͦͤͦͣ͟ΌΦ ˿͍͔͔ͦͪͣͤͤ·͚ ˥˽˴ ˾̅ нллн ͎Φ ͔͍ͯͤ͊ͫ͒ͦ͊͡͡ Ή͙ͭ ͨͦ͒ͻͦ͒·Σ ͤͦ 

͙͔͔͙ͣͤͤ͘Ύ нлмф ͎Φ ͪ͊ͫ΄͙͙͙ͪ͡ ͨͦͤͦͣͦ͡;͙Ύ όͯ;͙͔͊ͫͭ ͍ ͙͍ͣͪͦͦͣ ͎ͫͦ͊͡΄͔͙͙ͤύΦ 

͙́͊͋͡ͼ͊  

͍̏ ͦ͡Όͼ͙͙ ͙͙ͤͫͭͭͯͭ͊ 

˽͔͙ͪͦ͒ ˴͡Ό;͔͍·͔ ͤͦͪͣ· ˻͍ͫͤͦͤ·͔ ͙͔͔͙ͣͤͤ͘Ύ ˽͔ͪͦ͋ͣ͡· 

˨͔͍ͦͪͦ͡Όͼ͙ͦͤͤ·͚ ό̂˥˿ 
мусп ͎Φύ 

ˤ͍͔͔͙͔͒ͤ ͔ͭͪͭΈ͙ͻ ͙͡ͼ ͒͡Ύ 
͊͘΅͙ͭ· ͙͔͔͍ͤͭͪͫͦ 

˿͔͙͔͙͔ͦ͒ͤͤ ͔͒͡ ͒͡Ύ 
Ή͙͙ͦͤͦͣ͟ 

˹͔ͭ ͔ͣͻ͙͊ͤͣ͊͘ ͍͔͎ͫͦͣͫͭͤͦͦ 
͔͙ͪ͊ͫͫͣͦͭͪͤΎ ͔͎͔ͪͪͫͫ͊ 

˿͍͔͙͚ͦͭͫ͟ ό˥˽˴ ˾˿̅˿˾ 
мфсп ͎Φύ 

˾͔͔͙͔͊͒ͤ͘͡ ͤ͊ ͍͙͒·Σ 
͙ͫ͟͡Ό;͔͙ͤΎ ͒͡Ύ ͍ͭͪͯ͒ͦ·ͻ 
͔͒͡ 

˻͎͙ͪ͊ͤ;͔͔ͤͤͦ 
͍͔͔ͫͦͣͫͭͤͦ 
͔͙͔ͪ͊ͫͫͣͦͭͪͤ 

˾͔͊͒͘͡Έͤ·͔ ͨͪͦͼ͔ͫͫ·Σ 
͙͍͔ͨͪͦͭͦͪ;͙Ύ ͍ ͔ͪ΄͔͙ͤΎͻ 

˿͍͔͔ͦͪͣͤͤ·͚ ό˥˽˴ ˾̅ 
нллн ͎Φ ͫ ͙ͣ͘Φύ 

˿ͭΦ пнςпоΣ ͪ͊ͫ΄͙͔͙͔ͪͤ 
ͨͦͤͦͣͦ͡;͙͚ ͍ нлмф ͎Φ 

̂;͙͔͊ͫͭ ͍ ͙͍ͣͪͦͦͣ 
͎ͫͦ͊͡΄͔͙͙ͤ 

˽͔ͪͦ͋͡· ͍ ͙͔͒ͪ͗͊͘͟ͻΣ 
͙ͫ͟͡Ό;͔͙͙ͤΣ ͔͎͔͔ͪͪͫͫ 

 

̏ͭ͊ Ή͍ͦ͡Όͼ͙Ύ ͨͦ͊͘͟·͍͔͊ͭ ͔͔ͨͪͻͦ͒ ͦͭ ͺ͙ͦͪͣ͊ͣ͊͘͡ ͟ ͋͊͊ͤͫͯ͡ ͙͔͔͍ͤͭͪͫͦΣ ͤͦ ͫͦͻͪ͊ͤΎ͔ͭ 

͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͍͔ͫͦͪ΄͔͍͍͙ͤͫͭͦ͊ͤΎΦ 

˽ͦͤΎ͙͔ͭ ͙ ͍͙͒· ͔ͭͪͭΈ͙ͻ ͙͡ͼ ͍ ͎ͪ͊͗͒͊ͤͫͦͣ͟ ͨͪͦͼ͔͔ͫͫ 

͔́ͪͭΈ͙ ͙͡ͼ͊ τ Ήͭͦ ͺ͊ͯ͟͡Έ͙͍ͭ͊ͭͤ·͔ ͯ;͙͙͊ͫͭͤ͟ ͎͎ͪ͊͗͒͊ͤͫͦͦ͟ ͨͪͦͼ͔ͫͫ͊Σ ͍ͫͭͯͨ͊Ό΅͙͔ ͙͙͡ 

͙͍͔͔ͨͪ͊ͣ͟͡·͔ ͍ ͔ͯ͗ ͤ͊;͊ͭ·͚ ͨͪͦͼ͔ͫͫ ͔ͣ͗͒ͯ ͙ͫͭͼͦͣ ͙ ͍͔ͦͭͭ;͙ͦͣ͟Φ ˮͻ ͯ;͙͔͊ͫͭ ͍͔ͦ͋ͯͫͦͤͦ͡͡ 

͙͔͔͍͊ͤͭͪͫͦ͊ͤͤͦͫͭ͘ΈΌ ͍ ͙ͫͻ͔ͦ͒ ͔͒͊͡Σ ͨͦͫͦ͟͡Έͯ͟ ͔ͪ΄͔͙͔ͤ ͫͯ͒͊ ͔ͣͦ͗ͭ ͍͙ͨͦ͡ΎͭΈ ͤ͊ ͙ͻ ͍ͨͪ͊͊ ͙ 

ͦ͋Ύ͊͘ ͙ͤͤͦͫͭ ό͔͙ͣ͊ͭͪ͊͡Έͤͦπͨ ͍͍ͪ͊ͦ͊Ύ ͙͔͔͍͊ͤͭͪͫͦ͊ͤͤͦͫͭ͘Έύ ͙͙͡ ͤ͊ ͨͪͦͼ͔ͫͫͯ͊͡Έ͔ͤͦ ͔͙͔ͨͦͦ͗ͤ͡ 

όͨͪͦͼ͔ͫͫͯ͊͡Έͤͦπͨ ͍͍ͪ͊ͦ͊Ύ ͙͔͔͍͊ͤͭͪͫͦ͊ͤͤͦͫͭ͘ΈύΦ ˴͊͟ ͔ͦͭͣ;͔͊ͭ ˮΦ ˤΦ ˾͔΄͔͙͍ͭͤͦ͊͟Σ ͔ͭͪͭΈ͙ ͙͡ͼ͊ Ϧ͍ͫͭͯͨ͊Όͭ 

͍ ͨͪͦͼ͔ͫͫ ͒͡Ύ ͊͘΅͙ͭ· ͍͙ͫͦͻ ͍ͨͪ͊ ͙ ͦͻͪ͊ͤΎ͔ͣ·ͻ ͊ͦͤͦͣ͘͟ ͙͔͔͍ͤͭͪͫͦΣ ͦͭͦͪ͟·͔ ͔ͤ ͫ ͍ͦͨ͊͒͊Όͭ ͫ 

͙͔͔͙ͤͭͪͫ͊ͣ ͙ͫͭͼ͊ ͙ ͍͔ͦͭͭ;͙͊͟ϦΦ ̏ͭͦ ͙ͦͭ͡;͔͊ͭ ͙ͻ ͦͭ ͍ͦͫͤͦͤ·ͻ ͫͭͦͪͦͤ ό͙͔ͫͭͼ ͙ ͍͔ͦͭͭ;͙͟ύΣ ͔͋͘ ͦͭͦͪ͟·ͻ 

ͨͪͦͼ͔ͫͫ ͔͍͔ͤͦͣͦ͗ͤ͘Σ ͙ ͦͭ ͎͙͒ͪͯͻ ͙͡ͼΣ ͯ;͍͊ͫͭͯΌ΅͙ͻ ͍ ͔͔͒͡ όͨͪͦͯͪͦͪ͟Σ ͎ͦͪ͊ͤ· ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͍͙͊ͫͭ͡ύΣ 



ˢ˴ˢ˨˩˸ˮ̉˩˿˴˻˩ ˮ˭˨ˢ́˩˶̎˿́ˤ˻ ζ˹ˢ̂̉˹ˢ̒ ˢ˾́˩˶̎η 

 

 

56 

;ΈΎ ͙͔͔͍͊ͤͭͪͫͦ͊ͤͤͦͫͭ͘Έ ͙ͤͦͫͭ ͔ͫͯ͗͋ͤ͡·͚ ͙͙͡ ͦ͋΅͔͍͔ͫͭͤͤ·͚ ͻ͔͊ͪ͊ͭͪ͟Φ 

˻͋΅͙͔ ͙͙ͨͪͤ͊͘͟ ͔ͭͪͭΈ͙ͻ ͙͡ͼΥ 

¶ ˤ͔͙͔ͫͭͯͨͤ͡ ͍ ͔ͯ͗ ͍͔ͦ͋ͯ͗͒ͤͤ͘·͚ ͨͪͦͼ͔ͫͫ ό͔͒ͦ͡ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͍͊ͤͦͦ͘ τ ;Φ н ͫͭΦ пнΣ ;Φ н ͫͭΦ по 

˥˽˴ ˾̅ύΦ 

¶ ˭͙͔͔͍͊ͤͭͪͫͦ͊ͤͤͦͫͭΈ ͍ ͙ͫͻ͔ͦ͒ ͔͒͊͡ ό͔ͪ΄͔͙͔ͤ ͙͔͔ͣͭ ͔ͨͪΌ͙͒ͼ͙͊͡Έ͔ͤͦ ͤ͊͘;͔͙͔ͤ ͒͡Ύ ͙ͤͻύΦ 

¶ ˹͔͍͔͙͔ͫͦͨ͊͒ͤ ͙͔͔͍ͤͭͪͫͦ ͫͦ ͙ͫͭͦͪͦͤ͊ͣΦ 

¶ ˤͦͣͦ͗ͤͦͫͭ͘Έ ͍͙ͦ͋͗͊ͦ͊ͤ͡Ύ ͔ͫͯ͒͋ͤ·ͻ ͍͊ͭͦ͟Φ 

¶ ˨͍ͦ͋ͪͦͦ͡Έ͔ͤͦ ͙͙͡ ͙͙͔ͨͪͤͯ͒ͭ͡Έ͔ͤͦ ͙͍͔ͨͪ͡;͔͙͔ͤ ό͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͍͙͒͊ύΦ 

ˤ͙͒· ͔ͭͪͭΈ͙ͻ ͙͡ͼ ͨͦ ˥˽˴ ˾̅Υ 

мΦ ˭͊Ύ͍͡ΎΌ΅͙͔ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤ·͔ ͔͍͙ͭͪ͋ͦ͊ͤΎ ͙͔ͦͭͤͦͫͭ͡Έͤͦ ͔͔ͨͪ͒ͣͭ͊ ͫͨͦͪ͊ όͫͭΦ пн ˥˽˴ ˾̅ύΥ 

ˮ͔ͣΌͭ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤ·͔ ͙ͨͪͭΎ͙͊ͤ͘Ύ ͤ͊ ͔͔ͨͪ͒ͣͭ ͫͨͦͪ͊ ό͙͔ͤ͊ͨͪͣͪΣ ͍ͨͪ͊ͦ ͍͔͙ͫͦ͋ͫͭͤͤͦͫͭ ͤ͊ ͔ͫͨͦͪͤͦ 

͙ͣͯ΅͔͍ͫͭͦύΦ ˮͻ ͙ͫ͟ ͍͙͙͊ͣͦͫ͘͟͡Ό;͊Ό΅͙͚ ͨͦ ͦͭͤͦ΄͔͙ͤΌ ͟ ͔͍͙ͭͪ͋ͦ͊ͤΎͣ ͙ͫͭͼ͊Φ ˻͙ͤ ͨͦ͡Έͯ͘ΌͭͫΎ 

͍͙ͨͪ͊͊ͣ ͙ ͦ͋Ύ͊ͤͤͦͫͭ͘Ύ͙ͣ ͙ͫͭͼ͊Σ ͊͘ ͙ͫ͟͡Ό;͔͙͔ͤͣ ͔͎͒ͦͫͯ͒͋ͤͦͦ ͔͎͙͍͙ͯͪͯͪͦ͊ͤ͡Ύ ͫͨͦͪ͊Φ ˤͫͭͯͨ͊Όͭ ͭͦ͡Έͦ͟ 

ͨͦ ͍͔͚ͫͦ͋ͫͭͤͤͦ ͙͙ͤͼ͙͙͍͔͊ͭΣ ͍ͨͦ͒͊͊Ύ ͙͍͔ͫͦͦ͟ ͊͘Ύ͍͔͙͔ͤ͡Φ ˤ ͔͚ͫͯ͒͋ͤͦ ͙͔ͨͪ͊ͭ͟͟ ό͔͊ͨ͡͡Ύͼ͙͔ͦͤͤͦ 

͔͔͔͙͔ͦͨͪ͒ͤ͡ ˹͙͔͎͎͗ͦͪͦ͒ͫͦͦ͟ ͦ͋ͫͯ͒͊͡ ͦͭ лпΦлпΦнлмт ͨͦ ͔͒ͯ͡ Ѕ ооπопрсκнлмтύ ͨͦ͒;͔͙͍͔ͪ͊ͭͫ͟ΎΣ ;ͭͦ 

͔͍͙ͭͪ͋ͦ͊ͤΎ ͒ͦ͗ͤ͡· ͋·ͭΈ ͙͔͙͒ͤͭ;ͤ·͙ͣ ͔͔ͨͪ͒ͣͭͯ ͫͨͦͪ͊Σ ͤͦ ͍͙͙͊ͣͦͫ͘͟͡Ό;͊Ό΅͙͙ͣΦ 

нΦ ˹͔ ͊͘Ύ͍͡ΎΌ΅͙͔ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤ·͔ ͔͍͙͚ͭͪ͋ͦ͊ͤ ͙͔ͦͭͤͦͫͭ͡Έͤͦ ͔͔ͨͪ͒ͣͭ͊ ͫͨͦͪ͊ όͫͭΦ по ˥˽˴ 

˾̅ύΥ 

 ˹͔ ͔͔ͨͪͭͤ͒ͯΌͭ ͤ͊ ͔͔ͨͪ͒ͣͭ ͫͨͦͪ͊Σ ͤͦ ͙ͫͻͦ͒ ͔͒͊͡ ͍͙͡Ύ͔ͭ ͤ͊ ͙ͻ ͍ͨͪ͊͊ ό͙͔ͤ͊ͨͪͣͪΣ ͍ͦͣͦ͗ͤͦͫͭ͘Έ 

͔͎͔͎ͪͪͫͫͤͦͦ ͙ͫ͊͟ύΦ ̂;͍͊ͫͭͯΌͭ ͤ͊ ͔ͫͭͦͪͦͤ ͙ͫͭͼ͊ ͙͙͡ ͍͔ͦͭͭ;͙͊͟Σ ͎ͣͦͯͭ ͍ͫͭͯͨ͊ͭΈ ͍͒ͦ͋ͪͦͦ͡Έͤͦ ͙͙͡ 

͙͍͔ͨͪ͊ͭ͟͡ΈͫΎ ͫͯ͒ͦͣκ͙ͫͭͦͪͦͤ͊ͣΦ ˻͋͊͒͊͡Όͭ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍͙ͨͪ͊͊ͣ ό͔ͤ ͎ͣͦͯͭ ͙͔ͣͤ͘ΎͭΈ ͙ͫ͟Σ ͊͘͟͡Ό;͊ͭΈ 

͙͍͔ͣͪͦͦ ͎ͫͦ͊͡΄͔͙͔ͤ ͔͋͘ ͎͙ͫͦ͊ͫ͡Ύ ͫͭͦͪͦͤ·ύΣ ͤͦ ͫ нлмф ͎Φ ͔͔ͤ͊͒ͤ͡· ͍ͨͪ͊ͦͣ ͤ͊ ͯ;͙͔͊ͫͭ ͍ ͙͍ͣͪͦͦͣ 

͎ͫͦ͊͡΄͔͙͙ͤ ͊͟͟ ͔ͭͪͭΈΎ ͫͭͦͪͦͤ͊ ό;Φ м ͫͭΦ поΣ ͫͭΦ мроΦу ˥˽˴ ˾̅ύΦ ˤ ͙͔͒ͫͫͪͭ͊ͼ͙͙ ˴Φ ˿Φ ˾·͍͗ͦ͊͟ όнлмтύ 

͍·͔͒͡ΎΌͭͫΎ ͼ͔͙͡ ͯ;͙͊ͫͭΎΥ ͔͙͔ͯͫͭͪ͊ͤͤ ͍͍͚ͨͪ͊ͦͦ  

оΦ ˽͔ ͔͔͔͙ͦͨͪ͒ͤͤͦͫͭ͡ ͙ ͊͘΅͙ͭ͊ ;͊ͫͭͤ·ͻ ͙͙͡ ͙ͨͯ͋͡;ͤ·ͻ ͙͔͔͍ͤͭͪͫͦΦ 

˿͍͔͙͔ͪ͊ͤͤ ͍͙͍͒ͦ ͔ͭͪͭΈ͙ͻ ͙͡ͼΥ 

˴͙͔͙͚ͪͭͪ 
͍͔͙ͫͪ͊ͤͤΎ 

͔́ͪͭΈ͙ ͙͡ͼ͊Σ ͊͘Ύ͍͡ΎΌ΅͙͔ 
ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤ·͔ ͔͍͙ͭͪ͋ͦ͊ͤΎ 

͔́ͪͭΈ͙ ͙͡ͼ͊Σ ͔ͤ ͊͘Ύ͍͡ΎΌ΅͙͔ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤ·͔ ͔͍͙ͭͪ͋ͦ͊ͤΎ 

˭͙͔͔͍͊ͤͭͪͫͦ͊ͤͤͦͫͭΈ ˸͔͙͊ͭͪ͊͡Έͤͦπͨ ͍͍ͪ͊ͦ͊Ύ 
ό͙ͨͪͭΎ͙͊ͤ͘Ύ ͤ͊ ͔͔ͨͪ͒ͣͭ ͫͨͦͪ͊ύ 

˸͔͙͊ͭͪ͊͡Έͤͦπͨ ͍͍ͪ͊ͦ͊Ύ ό͍͙͡Ύ͙͔ͤ ͤ͊ ͍ͨͪ͊͊κͦ͋Ύ͙͊ͤͤͦͫͭ͘Σ 
ͤ͊ͨͪΦΣ ͔͎͔ͪͪͫͫύ ͙͙͡ ͨͪͦͼ͔ͫͫͯ͊͡Έͤ͊Ύ ό͔͙͔ͯͫͭͪ͊ͤͤ 
͔͔͔͔͙ͤͦͨͪ͒ͤͤͦͫͭ͡ύ 

˽ͦͪΎ͒ͦ͟ ͍͔͙ͫͭͯͨͤ͡Ύ ́ͦ͡Έͦ͟ ͍͒ͦ͋ͪͦͦ͡Έͤͦ όͨͦ͒͊;͊ 
͙ͫ͊͟ύ 

˨͍ͦ͋ͪͦͦ͡Έͤͦ ͙͙͡ ͨͦ ͙͙ͤͼ͙͙͍͔͊ͭ ͫͯ͒͊κͫͭͦͪͦͤ 

˽͍ͪ͊͊ ͙ 
ͦ͋Ύ͙͊ͤͤͦͫͭ͘ 

˽ͦͤ͡·͔ ͍ͨͪ͊͊ ͙ͫͭͼ͊ όͫͭΦ орΣ оф 
˥˽˴ ˾̅ύΣ ͍͙͔ͦ͋͗͊ͦ͊ͤ͡ 

˻͎͙ͪ͊ͤ;͔ͤͤ·͔ όͨͦͣͦ΅Έ ͔ͫͭͦͪͦͤΣ ͍͙͔ͦ͋͗͊ͦ͊ͤ͡Σ ͯ;͙͔͊ͫͭ ͍ 
͙͍ͣͪͦͦͣ ͎ͫͦ͊͡΄͔͙͙ͤύΤ ͔ͤ ͎ͣͦͯͭ ͙͔ͣͤ͘ΎͭΈ ͙ͫ͟ 

ˤ͙͡Ύ͙͔ͤ ͤ͊ ͨͪͦͼ͔ͫͫ ˽͙͍͔ͪͦͭͦͪ;͊ͭ ͔͙ͦ͋ͣ ͫͭͦͪͦͤ͊ͣΤ 
ͨͪͦͼ͔ͫͫ ͍͊ͤͦͦ͘ 

˽͔͙͍ͦ͒͒ͪ͗͊Όͭ ͦ͒ͤͯ ͫͭͦͪͦͤͯ ͙͙͡ ͔͍͙͙ͤ͊ͫͣ͘·Τ ͨͪͦͼ͔ͫͫ 
͍͊ͤͦͦ͘ 

˽͙͔ͪͣͪ· ˿ͨͦͪ ͦ ͍͔͙ͫͦ͋ͫͭͤͤͦͫͭΥ ͔ͭͪͭΈ͔ 
͙͡ͼͦ ͔͔͔ͨͪͭͤ͒ͯͭ ͤ͊ ͍͔΅Έ 

˾͔͎͔ͪͫͫΥ ͔ͪ͊͋ͦͭͦ͒͊ͭ͡Έ ͙͍͔͔ͨͪ͊ͭ͟͡ ͙ͪ͊͋ͦͭͤ͊͟π͍ ͙͔ͦ͒ͭ͡ΎΤ ͙͙͡ 
͔͙͔ͯͫͭͪ͊ͤͤ ͔͔͔͔͙ͤͦͨͪ͒ͤͤͦͫͭ͡ ͍ ͍͔ͫͦͫͭ͊ ͍ͨͪ͊ͦͦͭͤͦ΄͔͙͚ͤ 

 

̂;͙͔͊ͫͭ ͔ͭͪͭΈ͙ͻ ͙͡ͼ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͙ͨͪͤͼ͙ͨͯ ͨͪͦͼ͔ͫͫͯ͊͡Έ͚ͤͦ Ή͙͙ͦͤͦͣ͟ όͫͦͪ͊͟΅͔͙͔ͤ ͔ͦͭ͒͡Έͤ·ͻ 

ͨͪͦͼ͔͍ͫͫͦύ ͙ ͍͔͔ͫͫͭͦͪͦͤͤͣͯ ͔͙ͪ͊ͫͫͣͦͭͪͤΌ ͔͒͊͡Σ ͤͦ ͔ͨͦͪͦ͗͒͊ͭ ͔ͨͪͦ͋ͣ͡·Σ ͙͙͔͊ͤ͊ͪͯͣ͘͡·͔ ͙͔ͤ͗Φ ˤ 

͙͊ͪ͋ͭͪ͊͗ͤͦͣ ͨͪͦͼ͔͔ͫͫ όˢ˽˴ ˾̅ ͫͭΦ рлςрмύ ͎͙͊ͤ͊ͦ͡;ͤ·͔ ͍͙͒·Σ ͤͦ ͫ ͯ;͔ͭͦͣ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͍ͫͨͦͪͦΣ ͎͔͒ 

͔͎͔ͪͪͫͫ ;͊΅͔ ͍͔ͫͭͪ;͔͊ͭͫΎΦ 

˽͍͍͔ͪ͊ͦͦ ͔͙͔ͨͦͦ͗ͤ͡ ͔ͭͪͭΈ͙ͻ ͙͡ͼΣ ͊͘Ύ͍͡ΎΌ΅͙ͻ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤ·͔ ͔͍͙ͭͪ͋ͦ͊ͤΎ 

͔́ͪͭΈ͙ ͙͡ͼ͊ Ή͎ͭͦͦ ͍͙͒͊ ;͊ͫͭͦ ͤ͊͘·͍͊Όͭ Ϧ͍ͦͨͦ͒͊͘΄͙͙ͣ ͙ͫͭͼ͙͊ͣϦΣ ͨͦͫͦ͟͡Έͯ͟ ͙ͻ ͔͙͔ͨͦͦ͗ͤ͡ ͙͋ͦ͘͟͡ 

͟ ͙ͫͭͼͯΥ ͙ͦͤ ͨͦ͒͊Όͭ ͙ͫ͟ ͫ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤ·ͣ ͔͔ͨͪ͒ͣͭͦͣ ͙ ͍͙͔ͦͫͤͦ͊ͤͣΣ ͤͦ ͍ͫͭͯͨ͊Όͭ ͍ ͫͯ΅͔͍ͫͭͯΌ΅͙͚ 

ͨͪͦͼ͔ͫͫΦ ˮͻ ͔͍͙ͭͪ͋ͦ͊ͤΎ ͒ͦ͗ͤ͡· ͋·ͭΈ ͙͔͙͒ͤͭ;ͤ·͙ͣ ͔͔ͨͪ͒ͣͭͯ ͫͨͦͪ͊Σ ͤͦ ͍͙͙͊ͣͦͫ͘͟͡Ό;͊Ό΅͙͙ͣ 

ό͔͊ͨ͡͡Ύͼ͙͔ͦͤͤͦ ͔͔͔͙͔ͦͨͪ͒ͤ͡ ˹͙͔͎͎͗ͦͪͦ͒ͫͦͦ͟ ͦ͋ͫͯ͒͊͡ ͦͭ лпΦлпΦнлмт ͨͦ ͔͒ͯ͡ Ѕ ооπопрсκнлмтύΦ 
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˻͙ͭ͡;͙Ύ ͦͭ ͙ͫͦͫͭͼ͍ͦΥ ͙͔͔ͤͭͪͫ· ͔ͭͪͭΈ͙ͻ ͙͡ͼ ͙͍ͨͪͦͭͦͨͦͦ͗ͤ͡· ͫͭͦͪͦͤ͊ͣΣ ͙ͦͤ ͙͍ͨͪͦͭͦͫͭͦΎͭ ͔͙ͦ͋ͣ ό͙͙͡ 

͚ͦ͒ͤͦύΣ ͍ ͭͦ ͍͔ͪͣΎ ͊͟͟ ͙ͫͦͫͭͼ· ͍ͫͦͨ͊͒͊Όͭ ͍ ͙͔͔ͤͭͪͫ͊ͻ ͫ ͙ͫͭͼͦͣΦ ˤ ͔͚ͫͯ͒͋ͤͦ ͙͔ͨͪ͊ͭ͟͟ ͫͯ͒· ͙͎ͤͦ͒͊ 

ͨͯͭ͊Όͭ ͙ͻ ͫ ͙ͫͦͫͭͼ͙͊ͣΣ ;ͭͦ ͙͍͙ͨͪͦ͒ͭ ͟ ͦ΄͙͋͊ͣ͟ ͍ ͔͔͔͙͙ͦͨͪ͒ͤ͡ ͫͭ͊ͭͯͫ͊ ό͙͔ͤ͊ͨͪͣͪΣ ͔͙ͫ͡ ͔͍͙ͭͪ͋ͦ͊ͤΎ ͔ͤ 

͍͙͙͊ͣͦͫ͘͟͡Ό;͊Ό΅͙͔Σ ͦͭ͊͘͟ ͍ ͙͍͔ͨͪ͡;͔͙͙ͤ τ ͊͟͟ ͍ ͔͔͒͡ ˢ˻ Ϧ˾͔͊͡πˮ ͍͔ͤͫͭϦύΦ 

˽͍ͪ͊͊Υ ͍ ͔ͫ ͦ͋΅͙͔ όͫͭΦ ор ˥˽˴ ˾̅ύΣ ͪ͊ͫͨͦͪΎ͙͔͒ͭ͡Έͤ·͔ όͫͭΦ офύΣ ͍͟͡Ό;͊Ύ ͙͔͔͙͔ͣͤͤ͘ ͙ͫ͊͟Σ ͦͭ͊͘͟Σ 

͙͍͔ͣͪͦͦ ͎ͫͦ͊͡΄͔͙͔ͤΦ 

˻͋Ύ͙͊ͤͤͦͫͭ͘Υ ͒ͦ͊͘͟·͍͙͔͊ͤ όͫͭΦ рсύΣ ͯͨ͊ͭ͊͡ ͎ͦͫͨͦ΄͙ͤ͡·Φ 

ˤ ͔͊ͪͯ͋͗ͤͦͣ͘ ͍͔ͨͪ͊ ό˿̊ˢύ ͎͊ͤ͊ͦ͡ τ Ϧ͙͔͍͔ͤͭͪͤͼ͙ΎϦ ͫ ͨͦͻ͙͙ͦ͗ͣ ͍͙ͨͪ͊͊ͣΣ ͤͦ ͫ ͋ͦ͡Έ΄͙ͣ 

͊͟ͼ͔ͤͭͦͣ ͤ͊ ǝƳŜƭȅ ͯ;͙͔͊ͫͭΦ 

˽͍͍͔ͪ͊ͦͦ ͔͙͔ͨͦͦ͗ͤ͡ ͔ͭͪͭΈ͙ͻ ͙͡ͼΣ ͔ͤ ͊͘Ύ͍͡ΎΌ΅͙ͻ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤ·͔ ͔͍͙ͭͪ͋ͦ͊ͤΎ 

͙̏ͭ ͙͡ͼ͊ ͯ;͍͊ͫͭͯΌͭ ͔͋͘ ͙ͨͪͭΎ͙͚͊ͤ͘ ͤ͊ ͔͔ͨͪ͒ͣͭ ͫͨͦͪ͊Σ ͤͦ ͫ ͙͔͔ͤͭͪͫͦͣ ͍ ͙ͫͻ͔ͦ͒ ό͙͔ͤ͊ͨͪͣͪΣ 

͔͎͔͔ͪͪͫͫͤͦ ͦ͋Ύ͔͊ͭ͘͡Έ͍ͫͭͦύΦ ˻͙ͤ ͔͍͙͙ͤ͊ͫͣ͘· ͦͭ ͫͭͦͪͦͤΣ ͔͚͍͒ͫͭͯΌͭ ͫ͊ͣͦͫͭͦΎ͔ͭ͡ΈͤͦΣ ͤͦ ͔ͤ ͎ͣͦͯͭ 

ͪ͊ͫͨͦͪΎ͗͊ͭΈͫΎ ͙ͫͦͣ͟ ό͔ͤ ͙͔ͣͤ͘ΎΌͭ ͔͔ͨͪ͒ͣͭκ͍͙͔ͦͫͤͦ͊ͤΣ ͔ͤ ͦͭ͊͘͟·͍͊ΌͭͫΎύΦ ˿ нлмф ͎Φ ͎ͣͦͯͭ ͯ;͍͍͊ͫͭͦ͊ͭΈ 

͍ ͙͍ͣͪͦͦͣ ͎ͫͦ͊͡΄͔͙͙ͤ όͫͭΦ мроΦу ˥˽˴ ˾̅ύΣ ;ͭͦ ͪ͊ͫ΄͙͙ͪͦ͡ ͙ͻ ͨͦͤͦͣͦ͡;͙ΎΦ ˻͙ͭ͡;͙Ύ ͦͭ ͍͔ͫͦͦͭͭ;͙͍ͦ͟Υ ͔ͤ 

͔ͤͫͯͭ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭ ͔͔ͨͪ͒ ͙ͫͭͼͦͣΣ ͍ͫΎ͊ͤ͘· ͭͦ͡Έͦ͟ ͫ ͚ͦ͒ͤͦ ͚ͫͭͦͪͦͤͦΦ ˤ ͙͔͒ͫͫͪͭ͊ͼ͙͙ ˴Φ ˿Φ ˾·͍͗ͦ͊͟ 

͍·͔͒͡ΎΌͭͫΎ ͙ͭͨ· ͯ;͙͊ͫͭΎΥ ͒͡Ύ ͊͘΅͙ͭ· ;͎͊ͫͭͤͦͦ ͙͔͔ͤͭͪͫ͊ ό͔͎͔ͪͪͫͫύ ͙ ͙ͨͯ͋͡;͎ͤͦͦ ό͔͙͔ͯͫͭͪ͊ͤͤ 

͔͔͔͔͙ͤͦͨͪ͒ͤͤͦͫͭ͡ύΦ 

˽͍ͪ͊͊Υ ͦ ͋΅͙͔ όͫͭΦ орύΣ ͍͙͔ͦ͋͗͊ͦ͊ͤ͡Τ ͦ͋Ύ͙͊ͤͤͦͫͭ͘Υ ͍͔͒ͦ͋ͪͦͫͦͫͭͤͦͫͭΈΦ 

˽͙͔ͪͣͪΥ ͍ ͔͔͒͡ ͦ ˨́˽ ͔ͪ͊͋ͦͭͦ͒͊ͭ͡Έ ό͍͔ͦͭͭ;͙͟ύ ͙͍͔͔ͨͪ͊ͭ͟͡ ͍͙͔ͦ͒ͭ͡Ύ ͊͟͟ ͔ͭͪͭΈ͔ ͙͡ͼͦ ͒͡Ύ ͔͎͔ͪͪͫͫ͊ 

ό͔ͪ΄͔͙͔ͤ ͫͯ͒͊ ͦͭ млΦлтΦнлнл ͨͦ ͔͒ͯ͡ Ѕ нπпорκнлнлύΦ 

ˤ ͙͊ͪ͋ͭͪ͊͗ͤͦͣ ͨͪͦͼ͔͔ͫͫ όˢ˽˴ ˾̅ύ ͙͔ͭ͊͟ ͙͡ͼ͊ ;͊΅͔ ͯ;͍͊ͫͭͯΌͭ ͍ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͫͨͦͪ͊ͻΣ ͫ 

͍ͦͣͦ͗ͤͦͫͭ͘ΈΌ ͔͎͔ͪͪͫͫ͊ ͨͦ ͎͍͒ͦͦͦͪ͊ͣΦ 

ˢͭͯ͊͟͡Έͤ·͔ ͔ͨͪͦ͋ͣ͡· ͙ ͔͔͙ͨͪ͒ͦ͗ͤ͡Ύ ͨͦ ͍͔ͫͦͪ΄͔͍͍͙ͤͫͭͦ͊ͤΌ 

ˮ͙ͤͫͭͭͯͭ ͔ͭͪͭΈ͙ͻ ͙͡ͼ ͍ ͎ͪ͊͗͒͊ͤͫͦͣ͟ ͨͪͦͼ͔͔ͫͫ ˾͙͚͚ͦͫͫͫͦ͟ ͔͔̅͒ͪ͊ͼ͙͙ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ 

ͫͦ͗ͤ͡·͚ ͔ͣͻ͙͊ͤͣ͘Σ ͔ͨͪ͒ͤ͊ͤ͊͘;͔ͤͤ·͚ ͒͡Ύ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͋͊͊ͤͫ͊͡ ͙͔͔͍ͤͭͪͫͦ ͍͔ͫͻ ͯ;͙͍͊ͫͭͤͦ͟ ͫͨͦͪ͊Φ 

˻͒ͤ͊ͦ͟ ͙ͨͪ͊ͭ͊͟͟ ͍·Ύ͍͡Ύ͔ͭ ͔ͫ͒ͯ͡Ό΅͙͔ ͔ͨͪͦ͋ͣ͡·Υ 

мΦ ˹͔͔͔͔ͦͨͪ͒ͤͤͦͫͭ͡Έ ͍ ͔͔͔͙͙ͪ͊ͫͨͪ͒ͤ͡ ͔ͫͯ͒͋ͤ·ͻ ͙͔͔͒ͪ͗͘͟Υ ˽ ͍͔͙͔ͦͫͭ͊ͤͦͤ͡ ˽͔ͤͯͣ͊͡ ˤ˿ ˾̅ 

Ѕм ͦͭ нлмс ͎Φ ͔͔ͭͪ͋ͯͭ Ϧ͙͍͊ͭͤ͟·ͻ ͔͚͍͙͚͒ͫͭϦ ͒͡Ύ ͍͔ͦͣ͘΅͔͙ͤΎ ͙͔͔͒ͪ͗͘͟Σ ͤͦ ͍͙͔ͦͭͫͯͭͫͭ ͔͙͙ͦͤͪͭ͟͟͟ 

͙͍͙ͨͪͦ͒ͭ ͟ ͫͯ͋Ά͔͙͍ͭͤ͟·ͣ ͔ͪ΄͔͙ͤΎͣ ͙ ͔͍͔͙͍͙ͤͫͨͪ͊͒ͦͫͭ͡Φ 

нΦ ˿͙ͦ͗ͤͦͫͭ͡ ͫ ͙ͫ͟͡Ό;͔͙͔ͤͣ ͔ͭͪͭΈ͙ͻ ͙͡ͼΥ ˻͍͙͔ͭͫͯͭͫͭ ;͔͎ͭͦͦ͟ ͔ͣͻ͙͊ͤͣ͊͘ ͙ͫ͟͡Ό;͔͙ͤΎ ͔ͭͪͭΈ͙ͻ 

͙͡ͼ ͙͘ ͨͪͦͼ͔ͫͫ͊ ͤ͊ ͎͍͙͔ͨͦ͒ͦͭͦͭ͡Έ͚ͤͦ ͙͙ͫͭ͊͒ ͊ͭ͘Ύ͎͙͍͔͊ͭ ͔͙͔ͪ͊ͫͫͣͦͭͪͤ ͔͒͡Φ 

оΦ ˽͔ͪͦ͋͡· ͍ ͔͎͙͍͙͙ͪͯͪͦ͊ͤ͡ ͔͎͔ͪͪͫͫͤ·ͻ ͔͍͙͚ͭͪ͋ͦ͊ͤΥ ˾ ͔͊͒͘͡Έ͔ͤͦ ͔͙͔ͪ͊ͫͫͣͦͭͪͤ ͍͎ͦͫͤͦͤͦͦ ͙ 

͔͎͔͎ͪͪͫͫͤͦͦ ͙͍ͫͦ͟ ͙͍͔ͨͪͦͭͦͪ;͙ͭ ͙ͨͪͤͼ͙ͨͯ ͨͪͦͼ͔ͫͫͯ͊͡Έ͚ͤͦ Ή͙͙ͦͤͦͣ͟ ͙ ͍ͨͦ·΄͔͊ͭ ͙ͪͫ͟ 

͙͍͔ͨͪͦͭͦͪ;͙͍·ͻ ͔ͪ΄͔͙͚ͤΦ 

пΦ ˾͊ͣ͘·ͭͦͫͭΈ ͎͙ͪ͊ͤͼ ͔ͣ͗͒ͯ ͔ͭͪͭΈ͙͙ͣ ͙͡ͼ͙͊ͣ ͙ ͙ͫͦͫͭͼ͙͊ͣκ͍͔ͫͦͦͭͭ;͙͙͊ͣ͟Υ ˿ ͯ͒· ͔͔ͤͪ͒ͦ͟ 

ͦ΄͙͋͊ΌͭͫΎ ͍ ͍͙͊͟͡ͺ͙͊͟ͼ͙͙ ͫͭ͊ͭͯͫ͊Σ ;ͭͦ ͙͍͙ͨͪͦ͒ͭ ͟ ͨͪͦͼ͔ͫͫͯ͊͡Έͤ·ͣ ͤ͊ͪͯ΄͔͙ͤΎͣΦ 

рΦ ˭͔͔͙͔ͦͯͨͦͭͪ͋ͤ͡͡ ͍͙ͨͪ͊͊ͣΥ ͔́ͪͭΈ͙ ͙͡ͼ͊ ͎ͣͦͯͭ ͙͍͔ͫͯͫͫͭͤͤͦ͟ ͊ͭ͘Ύ͎͙͍͊ͭΈ ͨͪͦͼ͔ͫͫΣ ͙ͫͨͦ͡Έͯ͘Ύ 

͍͙ͫͦ ͍ͨͪ͊͊ ͔͍͔ͤ͒ͦ͋ͪͦͫͦͫͭͤͦΦ 

˿͍͙͔ͪ͊ͤͭ͡Έͤ·͚ ͙͊ͤ͊͘͡Υ ʕ  ͙͊ͪ͋ͭͪ͊͗ͤͦͣ ͨͪͦͼ͔͔ͫͫ όˢ˽˴ ˾̅Σ ͫͭΦ молύ ͔͙͔͙͔ͫͦ͒ͤͤ ͙͍ͫͦ͟ ͔͔͋ͦ͡ 

Ήͺͺ͔͙͍ͭͤͦ͟Σ ;ͭͦ ͙͔ͫͤ͗͊ͭ ͙͍͙͔͒ͯ͋ͪͦ͊ͤ͡Φ ˭͔͊ͪͯ͋͗ͤ·͚ ͦͨ·ͭΣ ͙͔ͤ͊ͨͪͣͪ ͙͙͔ͣͨ͒ͪ͡ ͍ ˿̊ˢΣ 

͔͙͔͒ͣͦͤͫͭͪͪͯͭ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊ ͍͔͎ͫͦͣͫͭͤͦͦ ͔͙ͪ͊ͫͫͣͦͭͪͤΎ ͒͡Ύ ͙͙͙ͣͤͣ͊͘ͼ͙͙ ͊ͭͪ͊ͭ͘ ͙ ͔͔ͦ͋ͫͨ;͔͙ͤΎ 

͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡Έ͙ͤͦͫͭ ͔ͪ΄͔͙͚ͤΦ 

˽͔͔͙ͪ͒ͦ͗ͤ͡Ύ ͨͦ ͍͔ͫͦͪ΄͔͍͍͙ͤͫͭͦ͊ͤΌΥ 

¶ ˤ͔͙ͤͫͭ ͙͔͔͙ͣͤͤ͘Ύ ͍ ˥˽˴ ˾̅Σ ͔͔͙͍ͦͨͪ͒͡ ͔͔ͨͪ;͔ͤΈ Ϧ͙͍͊ͭͤ͟·ͻ ͔͚͍͙͚͒ͫͭϦ ͒͡Ύ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ 

͙͔͔͒ͪ͗͘͟Φ 
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¶ ͍͙̂ͫͭ͊ͤͦͭΈ ͔ͣͻ͙͊ͤͣ͘ ͙ͫ͟͡Ό;͔͙ͤΎ ͔ͭͪͭΈ͙ͻ ͙͡ͼ ͤ͊ ͙͙ͫͭ͊͒ ͎͍͙ͨͦ͒ͦͭͦ͟ ͔͒͊͡Φ 

¶ ˾͔͊ͪ͘΄͙ͭΈ ͍͔͔ͫͦͣͫͭͤͦ ͔͙͔ͪ͊ͫͫͣͦͭͪͤ ͔͎͔ͪͪͫͫͤ·ͻ ͙͍ͫͦ͟ ͫ ͍ͦͣͦ͗ͤͦͫͭ͘ΈΌ ͔ͪ͊͒͘͡Έͤ·ͻ ͔͙͚͊ͫ͒͊ͤ͘ 

͙ͨͪ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭΦ 

¶ ˾͊ͪ͊͋ͦͭ͊ͭ͘Έ ͪ͊͘ΆΎ͔͙ͫͤͤΎ ˽͔ͤͯͣ͊͡ ˤ˿ ˾̅ ͨͦ ͍͙ͨͪ͊͡Έ͚ͤͦ ͍͙͊͟͡ͺ͙͊͟ͼ͙͙ ͫͭ͊ͭͯͫ͊ ͔ͭͪͭΈ͙ͻ ͙͡ͼ ͙ 

͙͍ͭͨͦ ͙ͻ ͯ;͙͊ͫͭΎΦ 

¶ ͙͙̂ͫͭ͡Έ ͍͔ͨͪͦͪͯ͟ ͍ͫΎ͙͘ ͔ͭͪͭΈ͙ͻ ͙͡ͼ ͫͦ ͫͨͦͪͦͣ ͤ͊ ͙͙ͫͭ͊͒ ͎͍͙ͨͦ͒ͦͭͦ͟ ͔͒͊͡ ͒͡Ύ ͔͙ͯͫͦͪͤ͟Ύ 

ͨͪͦͼ͔ͫͫ͊Φ 

˭͊͟͡Ό;͔͙͔ͤ 

ˮ͙ͤͫͭͭͯͭ ͔ͭͪͭΈ͙ͻ ͙͡ͼ ͍ ͎ͪ͊͗͒͊ͤͫͦͣ͟ ͨͪͦͼ͔͔ͫͫ ͔ͤͦ͋ͻ͙ͦ͒ͣ ͒͡Ύ ͍͔͔͚ͫͫͭͦͪͦͤͤ ͊͘΅͙ͭ· ͍ͨͪ͊ ͙ 

͙͔͔͍ͤͭͪͫͦΣ ͤͦ ͔͎ͦ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͎͙ͦͪ͊ͤ;͔ͤ͊ ͪΎ͒ͦͣ ͔͔ͤͪ΄͔ͤͤ·ͻ ͔ͨͪͦ͋ͣ͡Φ ˿͍͔͔͔ͦͪͣͤͤͦ 

͔͎͙͍͙͔ͪͯͪͦ͊ͤ͡Σ ͔ͤͫͣͦͭͪΎ ͤ͊ ͙͙͍ͨͦͭͤ͘·͔ ͙͔͔͙ͣͤͤ͘Ύ нлмф ͎ΦΣ ͔ͤ ͯͫͭͪ͊ͤΎ͔ͭ ͔ͨͪͦ͋͡· ͍ ͔͔͔͙͙ͪ͊ͫͨͪ͒ͤ͡ 

͙͔͔͒ͪ͗͘͟Σ ͙ͫ͟͡Ό;͔͙͙ͤ ͔ͭͪͭΈ͙ͻ ͙͡ͼΣ ͔͎͙͍͙͙ͪͯͪͦ͊ͤ͡ ͔͎͔ͪͪͫͫ͊ ͙ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙͙ͤ ͔͔͙͚ͦͯͨͦͭͪ͋ͤ͘͡͡Φ 

˽͔͔ͪ͒ͦ͗ͤͤ͡·͔ ͙͔͔͙ͣͤͤ͘Ύ ͍ ˥˽˴ ˾̅ ͙ ͪ͊͘ΆΎ͔͙ͫͤͤΎ ˤ͔ͪͻ͍͎ͦͤͦͦ ˿ͯ͒͊ ˾̅ ͎ͣͦͯͭ ͍ͨͦ·͙ͫͭΈ 

ͨͪͦͼ͔ͫͫͯ͊͡ΈͤͯΌ Ή͙ͦͤͦͣ͟Ό ͙ ͔͔ͦ͋ͫͨ;͙ͭΈ ͋͊͊ͤͫ͡ ͙͔͔͍ͤͭͪͫͦΦ ˨͊͡Έ͔͚ͤ΄͙͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͒ͦ͗ͤ͡· 

ͯ;͙ͭ·͍͊ͭΈ ͙͔͎ͤͭͪ͊ͼ͙Ό ͫ ͙͊ͪ͋ͭͪ͊͗ͤ·ͣ ͨͪͦͼ͔ͫͫͦͣ ͙ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͣ ͦͨ·ͭͦͣ ͒͡Ύ ͙ͫͦ͒͊ͤ͘Ύ ͔͔͋ͦ͡ 

Ήͺͺ͔͙͍͚ͭͤͦ͟ ͍͍͚ͨͪ͊ͦͦ ͔͙ͣͦ͒͡Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ ˥͙͚ͪ͊͗͒͊ͤͫ͟ ͨͪͦͼ͔ͫͫͯ͊͡Έͤ·͚ ͔ͦ͒ͫ͟͟ ˾̅ ͦͭ мпΦммΦнллн Ѕ моуπ̅ ˭Φ 

нΦ ˴͙ͦͤͫͭͭͯͼ͙Ύ ˾͙͚͚ͦͫͫͫͦ͟ ͔͔̅͒ͪ͊ͼ͙͙ όмффоύΦ 

оΦ ˽͍͔͙͔ͦͫͭ͊ͤͦͤ͡ ˽͔ͤͯͣ͊͡ ˤ˿ ˾̅ Ѕм ͦͭ нмΦлмΦнлмс Ϧ˻ ͔ͤͦͭͦͪ͟·ͻ ͍ͦͨͪͦͫ͊ͻ ͙͔͔͙ͨͪͣͤͤΎ 

͔͊ͦͤͦ͒͊ͭ͘͟͡Έ͍ͫͭ͊ ͦ ͍͔ͦͣ͘΅͔͙͙ͤ ͙͔͔͒ͪ͗͘͟ϦΦ 

пΦ ˽͍͔͙͔ͦͫͭ͊ͤͦͤ͡ ˽͔ͤͯͣ͊͡ ˤ˿ ˾̅ Ѕмм ͦͭ нпΦлсΦнллу Ϧ˻ ͎͍͔ͨͦ͒ͦͭͦ͟ ͎͙ͪ͊͗͒͊ͤͫ͟ͻ ͔͒͡ ͟ ͔ͫͯ͒͋ͤͦͣͯ 

͙͔ͪ͊͋ͪ͊ͭ͘͡Έ͍ͫͭͯϦΦ 

рΦ ˸ͦͻ͍ͦ ˢΦ ˢΦ ͙ ͒ͪΦ ˥͙͚ͪ͊͗͒͊ͤͫ͟ ͨͪͦͼ͔ͫͫ ˾͙͙ͦͫͫΥ ͯ;͔͙͋ͤ͟Φ ˸ΦΣ нлмтΦ 

сΦ ˾͔΄͔͙͍ͭͤͦ͊͟ ˮΦ ˤΦΣ ͍̒ͪͦ͟ ˤΦ ˤΦ ˥͙͚ͪ͊͗͒͊ͤͫ͟ ͨͪͦͼ͔ͫͫΥ ͯ;͔͙͋ͤ͟Φ ˸ΦΣ нлнлΦ 

тΦ ˻͙ͫͦͤ͊͟ ˥Φ ˶Φ ˥͙͚ͪ͊͗͒͊ͤͫ͟ ͨͪͦͼ͔ͫͫΦ ˻͋΅͊Ύ ;͊ͫͭΈΦ ́ͦͣͫ͟Σ нллоΦ 

уΦ ˤ͙ͯͭ͟ ˸Φ ˢΦ ̂;͙͔͊ͫͭ ͔ͭͪͭΈ͙ͻ ͙͡ͼ ͍ ͍͔ͫͦͭͫͦͣ͟ ͎ͪ͊͗͒͊ͤͫͦͣ͟ ͨͪͦͼ͔͔ͫͫΦ ́ͦͣͫ͟Σ мфсфΦ 

фΦ ˾·͍͗ͦ͟ ˴Φ ˿Φ ̂;͙͔͊ͫͭ ͔ͭͪͭΈ͙ͻ ͙͡ͼΣ ͔ͤ ͊͘Ύ͍͡ΎΌ΅͙ͻ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤ·͔ ͔͍͙ͭͪ͋ͦ͊ͤΎΦΦΦ ˨͙ͫͫΦ ΦΦΦ ͊ͤ͒͟Φ 

Ό͙ͪ͒Φ ͤ͊ͯ͟Φ ˿͍͊ͪ͊ͭͦΣ нлмтΦ 

млΦ ˢ͔ͨ͡͡Ύͼ͙͔ͦͤͤͦ ͔͔͔͙͔ͦͨͪ͒ͤ͡ ˹͙͔͎͎͗ͦͪͦ͒ͫͦͦ͟ ͎ͦ͋͊ͫͭͤͦͦ͡ ͫͯ͒͊ ͦͭ лпΦлпΦнлмт ͨͦ ͔͒ͯ͡ Ѕ ооπ

опрсκнлмтΦ 

ммΦ ˾͔΄͔͙͔ͤ ͫͯ͒͊ ͦͭ млΦлтΦнлнл ͨͦ ͔͒ͯ͡ Ѕ нπпорκнлнлΦ 

мнΦ ͙͙̆͊ͯͤ͡͡͡ ˨Φ̊ΦΣ ˴͊ͨͼ͙͔ͤ͡Έ ˸ΦˤΦ ˢͭͯ͊͟͡Έͤ·͔ ͔ͨͪͦ͋ͣ͡· ͯ;͙͊ͫͭΎ ͔ͭͪͭΈ͙ͻ ͙͡ͼΦΦΦ κκ ˹͍ͦ·͚ 

Ό͙͙ͪ͒;͔͙͚ͫ͟ ͍͔͙ͫͭͤ͟Φ нлноΦ Ѕ о όпнύΦ 

моΦ˥͙ͦͪ͋͟ ˴Φ ˩Φ ˢͭͯ͊͟͡Έͤ·͔ ͔ͨͪͦ͋ͣ͡· ͯ;͙͊ͫͭΎ ͔ͭͪͭΈ͙ͻ ͙͡ͼΦΦΦ κκ ˢ͙ͪ͋ͭͪ͊͗ͤ·͚ ͙ ͎͙͚ͪ͊͗͒͊ͤͫ͟ ͨͪͦͼ͔ͫͫΦ 

нлмрΦ Ѕ фΦ 

ϭ˴ͪͯ;͙͍ͤͦ͊ ˤΦ˩ΦΣ нлнр 
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PEDAGOGICAL SCIENCE IN THE 21ST CENTURY: NAVIGATING THE DIGITAL  

AGE AND FOSTERING FUTURE-READY SKILLS 

 

Abstract 

The 21st century presents a paradigm shift for pedagogical science, driven by rapid technological 

advancements, globalization, and the evolving demands of the job market. Traditional, teacher-centric 

models focused on rote memorization are proving inadequate for preparing students for a world 

characterized by continuous change and complex, interdisciplinary challenges. This article explores the 

transformation of pedagogical science, highlighting the move towards student-centered, skills-based 

learning. Key trends such as the integration of technology, the emphasis on 21st Century Skills (critical 

thinking, communication, collaboration, and creativityτthe 4Cs), and the adoption of modern instructional 

strategies like Project-Based Learning (PBL) and Personalized Learning are discussed. The goal of 

contemporary pedagogy is to cultivate lifelong learners who are digitally literate, adaptable, and equipped 

with the cognitive, interpersonal, and intrapersonal competencies necessary for navigating the complexities 

of modern life and contributing to a global society. 

Keywords:  

pedagogy, 21st century skills, technology integration, student-centered learning, lifelong learning,  

project-based learning, personalized learning, critical thinking. 

 

Introduction 

Pedagogical science, as the study of teaching methods and learning processes, stands at a critical 

juncture in the 21st century. The context in which education operates has fundamentally changed. The 

advent of the internet, the proliferation of digital information, and the acceleration of automation have 

created a world where factual knowledge is readily accessible but quickly becomes obsolete. Consequently, 

the focus of education must shift from merely transmitting information to developing the cognitive and socio-

emotional capacities required to effectively use, evaluate, and create new knowledge. The imperative for 

educators is to move beyond the prescriptive, industrial-era model of schoolingτcharacterized by 

standardized content delivery and passive student receptionτto an innovative, dynamic approach that 

mirrors the complexities and interconnectedness of the modern world. 

A central theme in 21st-century pedagogical science is the transition from teacher-centric instruction 

to student-centered learning. In the traditional classroom, the teacher acts as the primary source and 

disseminator of knowledge. In the contemporary model, the teacher transforms into a facilitator, guide, and 

mentor. The learning process is repositioned to emphasize the active construction of knowledge by the 

students themselves. This new orientation is designed to foster autonomy, encourage curiosity, and develop 

metacognitive skillsτthe ability to 'learn how to learn'τwhich is arguably the most crucial skill for 
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continuous adaptation in a rapidly changing world. Students are encouraged to take ownership of their 

educational journey, driving inquiries and pursuing topics of personal and global relevance. 

The most defining element of 21st-century pedagogy is its explicit focus on developing a set of core 

competencies often referred to as 21st Century Skills or the 4Cs: Critical Thinking, Communication, 

Collaboration, and Creativity (and Innovation). Critical thinking involves the ability to analyze information 

objectively, evaluate arguments, and solve complex, non-routine problems. In an age of information overload 

and "fake news," this skill is vital for responsible citizenship and professional competence. Communication 

transcends simple verbal delivery to encompass effective expression across various digital and multimodal 

platforms, connecting with diverse local and global audiences. Collaboration emphasizes teamwork, 

negotiation, and the ability to work effectively in culturally diverse groups, reflecting the networked reality 

of the modern workplace. Finally, Creativity and Innovation are essential for generating novel ideas, adapting 

to new challenges, and designing solutions for the future. Pedagogical methods are now being designed 

explicitly to cultivate these skills, often by embedding them in interdisciplinary, real-world tasks. 

The integration of technology and digital literacy is not just an additive measure but a fundamental 

reshaping of the learning environment. Technologyτincluding mobile devices, learning management 

systems, and Artificial Intelligence (AI) toolsτserves as a powerful enabler for new pedagogical approaches. 

It facilitates blended and hybrid learning models, offering flexibility and access to global resources. More 

importantly, it supports the move towards Personalized Learning, allowing educators to tailor content, pace, 

and instructional strategies to meet the specific needs, interests, and readiness levels of individual students. 

This customization ensures that education is relevant and engaging for every learner. Furthermore, 

technology fluency and Digital Citizenshipτthe responsible and ethical use of technologyτare themselves 

non-negotiable skills that must be embedded within the curriculum, moving beyond mere tool usage to deep, 

critical engagement with the digital world. 

Instructional methodologies have evolved dramatically to align with these goals. Project-Based 

Learning (PBL) and Inquiry-Based Learning have gained prominence as they engage students in sustained, 

authentic investigations, often resulting in a tangible product or presentation. These methods naturally foster 

the 4Cs by requiring students to solve open-ended problems, collaborate on a shared outcome, and 

communicate their findings. Experiential learning, which emphasizes "learning by doing" through 

simulations, maker spaces, and hands-on activities, further helps bridge the gap between abstract academic 

concepts and their real-world application. Ultimately, pedagogical science in the 21st century aims to create 

an educational ecosystem that is responsive, equitable, and focused on empowering students not just to 

succeed in their careers, but to thrive as informed, engaged, and ethical participants in a global knowledge 

society. This transformative challenge requires continuous professional development for teachers and a 

flexible, forward-looking curriculum that views change as an opportunity for growth. 
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ˣ͔͡Ύ͔͍͊ ˩ΦˢΦΣ  

͔ͫͭͯ͒ͤͭ 

ˣ͊΄͙͙͚ͪͫ͟͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͎͎͙ͨ͒͊ͦ;͔͙͚ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͙ͣΦ ˸Φ ˢͣͯ͟͡͡· 

͎Φ ̂ͺ͊Σ ˾͙ͦͫͫΎ 

 

˸˩́˻˨ˮ˴ˢ ˻˾˥ˢ˹ˮ˭ˢ̇ˮˮ ˢ˾̆ˮ́˩˴́̂˾˹˻˯ ̊˴˻˶̍ ˨˩́˿˴˻˥˻ ˿ˢ˨ˢ ˴ˢ˴ ̂˿˶˻ˤˮ̒ ˾ˢ˭ˤˮ́ˮ̒ 

ˮ˹ˬ˩˹˩˾˹˻˥˻ ˸̍̊˶˩˹ˮ̒ ˿́ˢ˾̊ˮ̆ ˨˻̊˴˻˶̎˹ˮ˴˻ˤ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

 ʕͫ ͭ͊ͭΈ͔ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͔͔͙ͭͦͪͭͦ͟πͣ ͔͙ͭͦ͒;͔͙͔ͫ͟ ͍͙ͦͫͤͦ͊ͤΎ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͊ͪͻ͙͔͚ͭͭͯͪͤͦ͟ 

΄ͦ͟͡· ͍ ͍͙ͯͫͦ͡Ύͻ ͒ͦ΄ͦ͟͡Έ͚ͤͦ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͚ͤͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͊͟͟ ͙͍ͤͤͦ͊ͼ͙͚ͦͤͤͦ ͺͦͪͣ· ͍͙͙ͪ͊ͭ͘Ύ 

͙͔͔͎ͤ͗ͤͪͤͦͦ ͣ·΄͔͙ͤ͡Ύ ͯ ͫͭ͊ͪ΄͙ͻ ͒ͦ΄ͦ͟͡Έ͙͍ͤͦ͟Φ ˽͙͙͍ͪͦ͊ͤ͊ͪͦ͊ͤ͘͡· ͍͔͔ͫͦͪͣͤͤ·͔ ͨͦ͒ͻͦ͒· ͟ 

ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ ͙͔͔͎ͤ͗ͤͪͤͦͦ ͣ·΄͔͙ͤ͡Ύ ͍ ͍͔͍͙͙ͫͦͦͭͭͫͭ ͫ ͔͍͙ͭͪ͋ͦ͊ͤΎ͙ͣ ̅˥˻˿ ˨˻ ͙ ̅˻˽ ˨˻Φ ˾͊ͫͪ͟·ͭ· 

͔͎͎͙ͨ͒͊ͦ;͔͙͔ͫ͟ ͍͙ͯͫͦ͡ΎΣ ͔ͣͭͦ͒· ͙ ͙͔ͨͪͣ·Σ ͍ͫͨͦͫͦ͋ͫͭͯΌ΅͙͔ ͍͙͙ͪ͊ͭ͘Ό ͯ ͔͔͚͒ͭ ͍ͤ͊·͍ͦ͟ 

͍͔͎ͨͪͦͫͭͪ͊ͤͫͭͤͤͦͦ ͙͊ͤ͊͊͘͡Σ ͚ͦͤͫͭͪͯͭͦͪͫͦ͟͟͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΣ ͔͙͍͎ͪ͊ͭͤͦͦ͟ ͙ ͔ͭͻ͎͙ͤͦͦ͡;͔͎ͫͦͦ͟ 

ͣ·΄͔͙ͤ͡ΎΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ 

 ͙ ͔͔͔ͤ͗ͤͪͤͦ ͣ·΄͔͙͔ͤ͡Σ ͒ͦ΄ͦ͟͡Έ͔ͤͦ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Σ ͊ͪͻ͙͔ͭͭͯͪͤ͊͟Ύ ΄ͦ͊͟͡Σ  

͔͙͒ͭ ͫͭ͊ͪ΄͔͎ͦ ͒ͦ΄ͦ͟͡Έ͎ͤͦͦ ͍ͦͪ͊ͫͭ͊͘Φ 
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!ōǎǘǊŀŎǘ 

Ƙ́Ŝ ŀǊǝŎƭŜ ŘƛǎŎǳǎǎŜǎ ǘƘŜ ǘƘŜƻǊŜǝŎŀƭ ŀƴŘ ƳŜǘƘƻŘƻƭƻƎƛŎŀƭ ŦƻǳƴŘŀǝƻƴǎ ŦƻǊ ƻǊƎŀƴƛȊƛƴƎ ŀƴ ŀǊŎƘƛǘŜŎǘǳǊŀƭ 

ǎŎƘƻƻƭ ƛƴ ŀ ǇǊŜǎŎƘƻƻƭ ŜŘǳŎŀǝƻƴŀƭ ƻǊƎŀƴƛȊŀǝƻƴ ŀǎ ŀƴ ƛƴƴƻǾŀǝǾŜ ŦƻǊƳ ƻŦ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŜƴƎƛƴŜŜǊƛƴƎ ǘƘƛƴƪƛƴƎ 

ŀƳƻƴƎ ƻƭŘŜǊ ǇǊŜǎŎƘƻƻƭŜǊǎΦ aƻŘŜǊƴ ŀǇǇǊƻŀŎƘŜǎ ǘƻ ǘƘŜ ŦƻǊƳŀǝƻƴ ƻŦ ŜƴƎƛƴŜŜǊƛƴƎ ǘƘƛƴƪƛƴƎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ 

ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ CŜŘŜǊŀƭ {ǘŀǘŜ 9ŘǳŎŀǝƻƴŀƭ {ǘŀƴŘŀǊŘǎ ŦƻǊ !ŘŘƛǝƻƴŀƭ 9ŘǳŎŀǝƻƴ ŀƴŘ Cht ƻŦ !ŘŘƛǝƻƴŀƭ 

9ŘǳŎŀǝƻƴ ŀǊŜ ŀƴŀƭȅȊŜŘΦ ¢ƘŜ ǇŜŘŀƎƻƎƛŎŀƭ ŎƻƴŘƛǝƻƴǎΣ ƳŜǘƘƻŘǎ ŀƴŘ ǘŜŎƘƴƛǉǳŜǎ ǘƘŀǘ ǇǊƻƳƻǘŜ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ 

ƻŦ ŎƘƛƭŘǊŜƴϥǎ ǎƪƛƭƭǎ ƛƴ ǎǇŀǝŀƭ ŀƴŀƭȅǎƛǎΣ ŘŜǎƛƎƴ ŀŎǝǾƛǝŜǎΣ ŎǊŜŀǝǾŜ ŀƴŘ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ǘƘƛƴƪƛƴƎ ŀǊŜ ǊŜǾŜŀƭŜŘΦ 

YŜȅ ǿƻǊŘǎΥ  

ŜƴƎƛƴŜŜǊƛƴƎ ǘƘƛƴƪƛƴƎΣ ǇǊŜǎŎƘƻƻƭ ŜŘǳŎŀǝƻƴΣ ŀǊŎƘƛǘŜŎǘǳǊŀƭ ǎŎƘƻƻƭΣ ŎƘƛƭŘǊŜƴ ƻŦ ǎŜƴƛƻǊ ǇǊŜǎŎƘƻƻƭ ŀƎŜΦ 

 

˿͍͔͔ͦͪͣͤͤ·͔ ͫͦͼ͙͊͡ΈͤͦπΉ͙ͦͤͦͣ͟;͔͙͔ͫ͟ ͙͔͔͙ͣͤͤ͘Ύ ͔ͨͪ͒ΆΎ͍͡ΎΌͭ ͍ͤͦ·͔ ͔͍͙ͭͪ͋ͦ͊ͤΎ ͟ 

͔͙ͫͦ͒ͪ͗͊ͤΌ ͒ͦ΄ͦ͟͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ ͙͔͙ͦͪͤͭͪͯΎ ͔͎͎͍ͨ͒͊ͦͦ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͯ ͔͔͚͒ͭ ͔ͨͪ͒ͨͦͫ·ͦ͟͡ 

ͤ͊ͯ;ͤͦπͭ ͔ͻ͙ͤ;͔͎ͫͦͦ͟Σ ͙͔͔͎ͤ͗ͤͪͤͦͦ ͙ ͔͙͍͎ͪ͊ͭͤͦͦ͟ ͣ·΄͔͙ͤ͡ΎΦ ͔͔̅͒ͪ͊͡Έͤ·͚ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ 

͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͚ ͫͭ͊ͤ͒͊ͪͭ ͒ͦ΄ͦ͟͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ό͔͔͒͊͡Σ ̅˥˻˿ ˨˻ύ ͨͦ͒;͔͙͍͔ͪ͊ͭ͟ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ 

ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͯ ͍͙͙͍ͦͫͨͭ͊ͤͤͦ͟ ͍͔ͨͦͤ͊͊ͭ͘͡Έͤ·ͻ ͙͔͔͍ͤͭͪͫͦΣ ͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͚ͫͦ͟ ͙͙ͤͼ͙͙͍͊ͭ·Σ ͔͙ͯͣͤΎ 

͔ͪ΄͊ͭΈ ͔ͨͪͦ͋ͣͤ͡·͔ ͊͒͊͘;͙ ͙ ͍͙͔͚͍͍͊ͣͦ͒ͫͭͦ͊ͭ͘Έ ͫ ͔͔ͨͪ͒ͣͭͤͦπͨ ͍͔͚ͪͦͫͭͪ͊ͤͫͭͤͤͦ ͔͚ͫͪ͒ͦ ώсϐΦ 

˻͙͒ͤͣ ͙͘ Ήͺͺ͔͙͍ͭͤ͟·ͻ ͍͔͙͚ͤ͊ͨͪ͊ͤ͡ ͔͙ͪ͊͊͘͡ͼ͙͙ ͒͊ͤͤ·ͻ ͊͒͊͘; ͍·͔ͫͭͯͨ͊ͭ ͙͔ͫͦ͒͊ͤ͘ ͍ ͔͒ͭͫͦͣ͟ 

ͫ͊͒ͯ ζ͊ͪͻ͙͔͚ͭͭͯͪͤͦ͟ ΄ͦ͟͡·η ς ͦ ͎ͫͦ͋ͦͦ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͎ͤͦͦ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊Σ ͎͔͒ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͔͔ͪ͋ͤ͊͟ 

͙ͫͭͪͦͭͫΎ ͤ͊ ͙ͨͪͤͼ͙ͨ͊ͻ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡ΎΣ ͔͙͍͙ͨͪͦͭͪͦ͊ͤ͟ΎΣ ͙͍͙ͦͤͫͭͪͯͪͦ͊ͤ͟Ύ ͙ Ή͔͙ͫͭͭ;͔͎ͫͦͦ͟ 

ͦͫͣ·͔͙ͫͤ͡Ύ ͦͪͯ͗͊͟Ό΅͔͎ͦ ͙ͣͪ͊Φ ˨͊ͤͤ·͚ ͺͦͪͣ͊ͭ ͫͦ;͔͔ͭ͊ͭ ͍ ͔͔ͫ͋ Ή͔͔ͣͤͭ͡· ͙͔͔͎ͤ͗ͤͪͤͦͦΣ 

ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤͦπΉ͔͙ͫͭͭ;͔͎ͫͦͦ͟ ͙ ͍͔ͨͪͦͫͭͪ͊ͤͫͭͤͤͦπ͡ ͎͙ͦ;͔͎ͫͦͦ͟ ͍͙͙ͪ͊ͭ͘ΎΣ ͍ͫͦ͒͊͊͘Ύ ͍ͦͫͤͦͯ ͒͡Ύ 

ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͙͔͔͎ͤ͗ͤͪͤͦͦ ͣ·΄͔͙ͤ͡Ύ ͫͭ͊ͪ΄͙ͻ ͒ͦ΄ͦ͟͡Έ͙͍ͤͦ͟Φ 
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ˮ͔͔͔ͤ͗ͤͪͤͦ ͣ·΄͔͙͔ͤ͡ ς Ήͭͦ ͔͔ͦͣͨͫͤͦ͟͟͡ ͊͟;͔͍ͫͭͦ ͙͡;͙ͤͦͫͭΣ ͍͟͡Ό;͊Ό΅͔͔ ͙ͫͨͦͫͦ͋ͤͦͫͭ ͟ 

͙͊ͤ͊ͯ͘͡Σ ͙͔ͫͤͭͯ͘Σ ͎͙͍͙͊͋ͫͭͪ͊ͪͦ͊ͤΌΣ ͍͔ͨͪͦͫͭͪ͊ͤͫͭͤͤͦͣͯ ͍͔͙ͦͦ͋ͪ͊͗ͤΌΣ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ό ͙ ͔ͪ΄͔͙ͤΌ 

͙͍ͦͤͫͭͪͯͭͤ͟͟·ͻ ͊͒͊͘;Φ ˤ ͒ͦ΄ͦ͟͡Έͤͦͣ ͍͔ͦͪ͊ͫͭ͘ ͦͤͦ ͨͪͦΎ͍͡Ύ͔ͭͫΎ ͍ ͙ͫͨͦͫͦ͋ͤͦͫͭ ͔͔ͪ͋ͤ͊͟ ͍͙͔͒ͭΈ 

ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ·͔ ͍ͫΎ͙͘ ͔ͣ͗͒ͯ ͔͔͙ͨͪ͒ͣͭ͊ͣΣ ͔͍ͨͪ͒ͦͫͻ͙΅͊ͭΈ ͔ͪͯ͘͡Έͭ͊ͭ ͔͚͍͙͚͒ͫͭΣ ͙ͫ͊ͭ͟Έ ͙ͦͨͭͣ͊͡Έͤ·͔ 

ͫͨͦͫͦ͋· ͙ͫͦ͒͊ͤ͘Ύ ͦ͋Ά͔͍ͭͦ͟Φ 

˶Φ˿Φ ˤ·͎͙͚ͦͭͫ͟ ͨͦ͒;͔͙͍ͪ͊͟͡ ͤ͊͘;͔͙͔ͤ ͍͔͒ͯ΅͔͚ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͙ ͦͤ͘· ͙͚͋͗͊͡΄͔͎ͦ ͍͙͙ͪ͊ͭ͘Ύ ͍ 

ͺ͙͍͙͙ͦͪͣͪͦ͊ͤ ͙͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·ͻ ͔͙͚ͯͣͤΦ ˤ ͔͔ͦͤͭͫͭ͟͟ ͙͔͔͎ͤ͗ͤͪͤͦͦ ͣ·΄͔͙ͤ͡Ύ Ήͭͦ ͦͤ͊͘;͔͊ͭ 

͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͍͟͡Ό;͔͙ͤΎ ͔͔ͪ͋ͤ͊͟ ͍ ͍ͭͦͪ;͔ͫͯ͟Ό ͔͔ͨͪ͒ͣͭͤͦπͨ ͔ͪͦ͋ͪ͊ͯ͘Ό΅ͯΌ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͨͦ͒ 

͍͍ͪͯͦͦ͒ͫͭͦͣ͟ ͍͎ͪͦͫͦͦ͘͡Φ ˨ΦˣΦ ̏͡Έ͙ͦͤͤ͟ ͙ ˢΦˤΦ ˭͔͊ͨͦͪͦ͗ͼ ͔ͦͭͣ;͙͊͡Σ ;ͭͦ ͙͔ͣͤͤͦ ͍ ͨͪͦͼ͔͔ͫͫ ͙͎ͪ· ͙ 

Ή͔͙͔͙͍͙ͫͨͪͣͤͭͪͦ͊ͤ͟Ύ ͺ͙ͦͪͣͪͯΌͭͫΎ ͔ͨͪ͒ͨͦͫ·͙͟͡ ͤ͊ͯ;͎ͤͦͦ ͙ ͔ͭͻ͙ͤ;͔͎ͫͦͦ͟ ͣ·΄͔͙ͤ͡Ύ ώмϐΦ 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͊ͪͻ͙͔ͭͭͯͪͤ͊͟Ύ ΄ͦ͊͟͡ ͔͎͒ͭͫͦͦ͟ ͫ͊͒͊ ͍͙ͫͭ͊ͤͦͭͫΎ ͔͎͎͙ͨ͒͊ͦ;͔͚ͫͦ͟ ͔ͣͦ͒͡ΈΌΣ 

ͦ͋Ά͔͙͒ͤΎΌ΅͔͚ ͙͎ͪͯΣ ͙͍͙͔ͦͤͫͭͪͯͪͦ͊ͤ͟Σ ͔͙͍͙͔ͨͪͦͭͪͦ͊ͤ͟ ͙ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͊͟͟ ͺͦͪͣ· ͍͔͙ͦͫͦͤΎ ͙ͣͪ͊ 

͔ͭͻ͙͙ͤ͟ ͙ ͺͦͪͣ·Φ 

ˢͪͻ͙͔ͭͭͯͪͤ͊͟Ύ ΄ͦ͊͟͡ ͍ ͔ͫͭͪͯͭͯͪ͟ ͔͎͒ͭͫͦͦ͟ ͫ͊͒͊ ͔ͣͦ͗ͭ ͋·ͭΈ ͔͙͍ͪ͊ͦ͊ͤ͊͘͡ ͍ ͺ͔ͦͪͣ͊ͭ ͪͯ͗͊͟͟Σ 

͙ͣͤπ͙ͼ͔ͤͭͪ͊ ͙͙͡ ͨͦͫͭͦΎ͚ͤͤͦ ͍ͭͦͪ;͔͚ͫͦ͟ ͙͙͊͋ͦͪ͊ͭͦͪ͡Φ ˩͔ ͔͙͔ͫͦ͒ͪ͗͊ͤ ͍͟͡Ό;͔͊ͭ ͙ͭͪ ͍͙͍͊ͣͦͫ͘Ύ͊ͤͤ͘·ͻ 

͋ͦ͊͟͡Υ ͍͔ͨͦͤ͊͊ͭ͘͡Έͤͦπ͙ ͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͙͚ͫ͟Σ ͙ͨͪ͊ͭͦ͟͟π͟ ͙͚ͦͤͫͭͪͯͭͦͪͫ͟͟ ͙ ͍ͭͦͪ;͔ͫ͟π͙ͨ ͔͔ͪͤͭ͊͘ͼ͙ͦͤͤ·͚Υ 

мΦ ˽͍͔ͦͤ͊͊ͭ͘͡Έͤͦπ͙ ͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͙͚ͫ͟ ͋ͦ͟͡Υ ͔͙͒ͭ ͤ͊ͦͣ͘͟ΎͭͫΎ ͫ ͊ͪͻ͙͔ͭͭͯͪͤ͟·͙ͣ ͺ͙ͦͪͣ͊ͣΣ 

͙͙͔͚ͫͭͦͪ ͙͚͒͊ͤ͘Σ ͨͪͦͺ͔͙͔͚ͫͫ ͊ͪͻ͙͔ͭͭͦͪ͊͟Φ ˮͫͨͦ͡Έͯ͘ΌͭͫΎ ͤ͊͋͡Ό͔͙͒ͤΎΣ ͙͙ͣͤπΉ͙͙ͫͯͪͫ͟͟Σ ͔͔͋ͫ͒·Σ 

ͨͪͦͫͣͦͭͪ ͍͙͔͔͙͍͒ͦͣ͊ͭͪ͊ͦ͡Σ ͦͨ·ͭ· ͫ ͔͙͙ͣ͊ͭͪ͊͊ͣ͡ ό͎͋ͯͣ͊͊Σ ͔͔͍͒ͪͦΣ ͙ͨ͊ͫͭ͟͡Σ [9DhΣ ͼ͙ͺ͍ͪͦ·͔ 

ͦͤͫͭͪͯͭͦͪ͟͟·ύΦ 

нΦ ˽͙ͪ͊ͭͦ͟͟π͟ ͙͚ͦͤͫͭͪͯͭͦͪͫ͟͟ ͋ͦ͟͡Υ ͔͙͒ͭ ͔͙ͨͪͦͭͪͯ͟Όͭ ͔ͣ͊ͭ͟· ͙͚͒͊ͤ͘Σ ͍͍͒ͦͪͦΣ ͍ͨ͊ͪͦ͟Σ ͫͦ͒͊͘Όͭ 

͔͙ͣͦ͒͡ ͤ͊ ͙ͨͦͫͦͫͭ͟͡ ͙ ͍ ͦ͋Ά͔͔ͣΣ ͙ͫͨͦ͡Έͯ͘Όͭ Ή͔͔ͣͤͭ͡· ͼ͙ͺ͍͎ͪͦͦͦ ͙͍͙ͦͤͫͭͪͯͪͦ͊ͤ͟Ύ ό͙͔ͤ͊ͨͪͣͪΣ [9Dh 

9ŘǳŎŀǝƻƴΣ ¢ƛƴƪŜǊŎŀŘύΦ 

оΦ ͍́ͦͪ;͔͙ͫ͟πͨ ͔͔ͪͤͭ͊͘ͼ͙ͦͤͤ·͚ ͋ͦ͟͡Υ ͙͎ͭͦͦͣ ͍ͫͭ͊ͤͦΎͭͫΎ ͍·͍͙ͫͭ͊͟Σ ͊͘΅͙ͭ͊ ͔͍ͨͪͦͭͦ͟Σ 

͔͙͍ͦͭͤ͟͟͡͡·͔ ͔͔ͨͪͤͭ͊͘ͼ͙͙ ͙ ͼ͙ͺ͍ͪͦ·͔ ͔ͣ͊ͭ͟·Φ ˤ͊͗ͤͦ ͍͟͡Ό;͊ͭΈ ͙͔͔͚ͪͦ͒ͭ͡ ͊͟͟ ͔͍ͨ͊ͪͭͤͪͦ 

͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͫ͊Φ 

˨͡Ύ ͍͙͙ͪ͊ͭ͘Ύ ͙͔͔͎ͤ͗ͤͪͤͦͦ ͣ·΄͔͙ͤ͡Ύ ͔͎͎ͨ͒͊ͦ ͙ͫͨͦ͡Έ͔ͯͭ͘ ͔ͦͣͨͫ͟͟͡ ͔͍ͣͭͦ͒ͦΥ 

ς ͨ ͔ͪͦͭͤͦ͟π͙ ͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͙͚ͫ͟ ͔ͣͭͦ͒ ς ͍ͨͦͫͭ͊ͤͦ͊͟ ͔ͨͪͦ͋ͣ͡· ͙ ͙ͨͦͫ͟ ͔ͪ΄͔͙ͤΎ ;͔͔ͪ͘ ͙͔ͫͦ͒͊ͤ͘ 

͔͙ͣͦ͒͡Τ 

ς ͣ ͔ͭͦ͒ ͔ͨͪͦ͋ͣͤ͡·ͻ ͙ͫͭͯ͊ͼ͙͚ ς ͫ ͙͔ͦ͒͊ͤ͘ ͍͙͚ͯͫͦ͡Σ ͙͙ͫͭͣͯͪͯ͡Ό΅͙ͻ ͙ͨͦͫ͟ ͙ͦͨͭͣ͊͡Έ͎ͤͦͦ 

͙͍͎ͦͤͫͭͪͯͭͤͦͦ͟͟ ͔ͪ΄͔͙ͤΎΤ 

ς ͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ ͙ ͔͙͍͙͔ͣ͊ͭͪͦ͊ͤ͟ ς ͙ͨͪ͊ͭ͟;͔ͫ͊͟Ύ ͪ͊͋ͦͭ͊ ͫ ͔͙ͣ͊ͭͪ͊ͦͣ͡Τ 

ς ͍ ͙͙ͯ͊͊͘͘͡ͼ͙Ύ ͙ ͼ͙ͺ͍͔ͪͦͦ ͔͙͍͙͔ͨͪͦͭͪͦ͊ͤ͟ ς ͙ ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͙͔͙͍ͤͭͪ͊ͭͤ͟·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ όо5π

ͦͤͫͭͪͯͭͦͪ͟͟·Σ ͙͔͙͍ͤͭͪ͊ͭͤ͟·͔ ͔͙ͨ͊ͤ͡ύΤ 

ς ͙ ͎͍͔ͪͦͦ ͔͙͍͙͔ͨͪͦͭͪͦ͊ͤ͟ ς ͊ ͪͻ͙͔ͭͭͯͪͤ͟·͔ ͙͎ͪ· ζ˽͚ͦͫͭͪͦ ͎ͦͪͦ͒ηΣ ζˮ͔͔ͤ͗ͤͪ· ͋ͯ͒ͯ΅͔͎ͦηΣ 

ζ͚̂ͫͭͦ;͙͍͊Ύ ͋͊΄ͤΎηΦ 

˾͍͙͙͔͊ͭ͘ ͙͔͔͎ͤ͗ͤͪͤͦͦ ͣ·΄͔͙ͤ͡Ύ ͔͎͔ͨͪ͒ͨͦ͊͊ͭ͡ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͙ͣ͗͒ͫͼ͙͙͎ͨͤ͊ͪͤͦͦ͡ ͨͦ͒ͻͦ͒͊ 

ς {¢9!a ό{ŎƛŜƴŎŜΣ ¢ŜŎƘƴƻƭƻƎȅΣ 9ƴƎƛƴŜŜǊƛƴƎΣ !ǊǘΣ aŀǘƘŜƳŀǝŎǎύΣ ͦͭͦͪ͟·͚ ͙͔͎͙͔ͤͭͪͪͯͭ ͤ͊ͯ;ͤͦπͭ ͔ͻ͙ͤ;͔͙͔ͫ͟ 

͙ ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤ·͔ ͔͊ͫͨͭ͟·Φ ˮ͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ˩ΦˢΦ ˶͔͍͙͚ͤͦ ͙ ˶ΦˤΦ ͍͚́ͪͯͤͦͦ ͨͦ͊͘͟·͍͊ΌͭΣ ;ͭͦ {¢9!aπͨ ͦ͒ͻͦ͒ 

͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͍͙͙ͪ͊ͭ͘Ό ͎͙͙͍ͦͤͭͤ͟·ͻ ͙ ͔͎ͪͯ͡Ύ͙͍ͭͤ·ͻ ͔͚ͫͨͦͫͦ͋ͤͦͫͭΣ ͔ͤͦ͋ͻ͙ͦ͒ͣ·ͻ ͒͡Ύ ͙͔͔͚ͤ͗ͤͪͤͦ 

͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ώоϐΦ 

̏ͺͺ͔͙͍ͭͤ͊͟Ύ ͪ͊͋ͦͭ͊ ͊ͪͻ͙͔͚ͭͭͯͪͤͦ͟ ΄ͦ͟͡· ͔͔ͭͪ͋ͯͭ ͫͦ͋͡Ό͔͙͒ͤΎ ͪΎ͒͊ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͍͙͚ͯͫͦ͡Υ 

ς ͫ ͙͔ͦ͒͊ͤ͘ ͍͙͍ͪ͊͊͘Ό΅͔͚ ͔͔ͨͪ͒ͣͭͤͦπͨ ͍͔͚ͪͦͫͭͪ͊ͤͫͭͤͤͦ ͔ͫͪ͒·Σ ͤ͊ͫ·΅͔͚ͤͤͦ ͙͍ͦͤͫͭͪͯͭͤ͟͟·͙ͣ 

͔͙͙ͣ͊ͭͪ͊͊ͣ͡Τ 

ς ͍͟͡Ό;͔͙͔ͤ ͔͔͚͒ͭ ͍ ͔͙͍ͦͭͤ͟͟͡͡·͔ ͺͦͪͣ· ͔͙͍͙ͨͪͦͭͪͦ͊ͤ͟ΎΤ 
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ς ͙͔͙ͫͫͭͣ͊ͭ;͔͔ͫͦ͟ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͫ ͔ͫͣΈΎ͙ͣ ͍͙͙͍ͦͫͨͭ͊ͤͤͦ͟Τ 

ς ͎͍ͨͦ͒ͦͭͦ͊͟ ͔͎͎͍ͨ͒͊ͦͦ ͍ ͙ͦ͋͊ͫͭ͡ {¢9!aπͣ ͔͙ͭͦ͒͟ ͙ ͼ͙ͺ͍͎ͪͦͦͦ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡ΎΤ 

ς ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͔ͨͪͦͭͤ͟·ͻ ͔͔ͤ͒͡ΈΣ ͍·͍ͫͭ͊ͦ͟Σ ͦͤ͟ͺ͔͔ͪͤͼ͙͚ ͒ͦ΄ͦ͟͡Έ͙͍ͤͦ͟Φ 

˽͙͔ͪͣͪͦͣ ͔͙ͪ͊͊͘͡ͼ͙͙ ͒͊ͤͤ·ͻ ͍͙͚ͯͫͦ͡ ͔ͣͦ͗ͭ ͙ͫͯ͗ͭ͡Έ ͦͨ·ͭ ͍͙ͣͦͫͦͫ͟͟ͻ ͙ ͙͊͊ͤͫ͘͟͟ͻ ͔͙͒ͭͫ͟ͻ 

͍ͫ͊͒ͦΣ ͎͔͒ ͊ͪͻ͙͔ͭͭͯͪͤ͟·͔ ͙͙ͫͭͯ͒ ͙͔͎͙͍ͤͭͪͪͦ͊ͤ· ͍ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͔ ͎ͨͪͦͪ͊ͣͣ· ͙ ͍͟͡Ό;͊Όͭ ͪ͊͋ͦͭͯ ͫ 

͊ͪͻ͙͔͙ͭͭͦͪ͊ͣ͟ ͙ ͙͚͔͙͒͊ͤͪ͊ͣ͘πͨ ͙͙ͪ͊ͭ͊ͣ͟͟Φ 

˻͎͙ͪ͊ͤ͊͘ͼ͙Ύ ͊ͪͻ͙͔͚ͭͭͯͪͤͦ͟ ΄ͦ͟͡· ͍ ͒ͦ΄ͦ͟͡Έͤͦͣ ͯ;͔͔͙͙ͪ͗͒ͤ ς Ήͭͦ ͙͍ͤͤͦ͊ͼ͙ͦͤͤ·͚ ͨͯͭΈ 

͍͙͙ͪ͊ͭ͘Ύ ͙͔͔͎ͤ͗ͤͪͤͦͦ ͣ·΄͔͙ͤ͡Ύ ͫͭ͊ͪ΄͙ͻ ͒ͦ΄ͦ͟͡Έ͙͍ͤͦ͟Σ ͫͦ;͔ͭ͊Ό΅͙͚ Ή͔͔ͣͤͭ͡· ͔͙͍͙ͨͪͦͭͪͦ͊ͤ͟ΎΣ 

͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡ΎΣ ͍ͭͦͪ;͔͍ͫͭ͊ ͙ ͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͚ͫͦ͟ ͙͍͙͊ͭͤͦͫͭ͟Φ ˨͊ͤͤ͊Ύ ͔͙ͣͭͦ͒͊͟ ͔ͤ ͭͦ͡Έͦ͟ 

͍ͫͦͦͭ ͔͍͔ͭͫͭͯͭ ͍͔͔ͫͦͪͣͤͤ·ͣ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͣ ͔͍͙ͭͪ͋ͦ͊ͤΎͣ ̅˥˻˿ ˨˻ ͙ ̅˻˽ ˨˻Σ ͤͦ ͙ ͺ͙͔ͦͪͣͪͯͭ ͯ 

͔͔͚͒ͭ ͼ͔͔ͤͤͦͫͭͤͦ ͦͭͤͦ΄͔͙͔ͤ ͟ ͙ͣͪͯ ͔ͭͻ͙͙ͤ͟ ͙ ͊ͪͻ͙͔ͭͭͯͪ͟·Σ ͙͙͔ͫͭͣͯͪͯͭ͡ ͙ͻ ͍͔ͨͦͤ͊͊ͭ͘͡ΈͤͯΌ 

͙͍͊ͭͤͦͫͭ͟Έ ͙ ͎͍ͦͭͦͤͦͫͭΈ ͟ ͒͊͡Έ͔͚ͤ΄͔ͣͯ ͦ͋ͯ;͔͙ͤΌΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ ˤ·͎͙͚ͦͭͫ͟Σ ˶Φ˿Φ ˸·΄͔͙͔ͤ͡ ͙ ͔ͪ;Έ ώ͔́ͫͭ͟ϐ κ ˶Φ˿Φ ˤ·͎͙͚ͦͭͫ͟Φ ς ˸ΦΥ ˶͙͙͊͋ͪͤͭΣ нлнмΦ ς орн ͫΦ 

нΦ ˴ͯ͒ͪΎ͍ͼ͔͍͊Σ ˹Φ˹Φ ˾͍͙͙͔͊ͭ͘ ͙͔͔͎ͤ͗ͤͪͤͦͦ ͣ·΄͔͙ͤ͡Ύ ͯ ͒ͦ΄ͦ͟͡Έ͙͍ͤͦ͟ ͍ ͨͪͦͼ͔͔ͫͫ ͚ͦͤͫͭͪͯͭͦͪͫͦ͟͟͟ 

͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ώ͔́ͫͭ͟ϐ κ ˹Φ˹Φ ˴ͯ͒ͪΎ͍ͼ͔͍͊Φ ς ˸ΦΣ нлнм 

оΦ ˶͔͍͙ͤ͊Σ ˩ΦˢΦ {¢9!aπͦ ͍͙͔͋ͪ͊ͦ͊ͤ͘ ͍ ͒ͦ΄ͦ͟͡Έ͚ͤͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙Υ ͔͙ͣͭͦ͒͊͟ ͙ ͙ͨͪ͊ͭ͊͟͟ ώ͔́ͫͭ͟ϐ κ ˩ΦˢΦ 

˶͔͍͙ͤ͊Σ ˶ΦˤΦ ͍́ͪͯͤͦ͊Φ ς ˴͊͊ͤ͘ΈΥ ˮ͒͘π͍ ͦ ˴̅̂Σ нлннΦ ς муп ͫΦ 

пΦ ˸͙ͻ͚͍͊ͦ͊͡ ˻ΦˤΦ ˢͪͻ͙͔ͭͭͯͪͤ͊͟Ύ ͙ͫͭͯ͒Ύ ͍ ͔͒ͭͫͦͣ͟ ͫ͊͒ͯ ͊͟͟ ͔͍ͫͪ͒ͫͭͦ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͙͔͔͎ͤ͗ͤͪͤͦͦ 

ͣ·΄͔͙ͤ͡Ύ ώ͔́ͫͭ͟ϐ κ ˻ΦˤΦ ˸͙ͻ͚͍͊ͦ͊͡Φ ς ˸ΦΣ нлно 

рΦ ˿͍͔͍͊ͤͦ͟Σ ˢΦˮΦ ˮ͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έͫ͊͟Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͒ͦ΄ͦ͟͡Έ͙͍ͤͦ͟ ͙ ͣ͊͒͡΄͙ͻ ΄ͦ͟͡Έ͙͍ͤͦ͟ ώ͔́ͫͭ͟ϐ κ ˢΦˮΦ 

˿͍͔͍͊ͤͦ͟Φ ς ˸ΦΥ ˤ͊͒ͦͫ͡Σ нлннΦ ς нрс ͫΦ 

сΦ ͔͔̅͒ͪ͊͡Έͤ·͚ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͚ ͫͭ͊ͤ͒͊ͪͭ ͒ͦ΄ͦ͟͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ώ͔̏ͭͪͦͤͤ͟͡·͚ 

͔ͪͫͯͪͫϐ ¦w[Υ ƘǧǇΥκκ͙͙ͣͤͦ͋ͪͤ͊ͯ͟Φͪͺκ͍͙ͤͦͦͫͭκопптκͺ͚͊͡κннулκмоΦлсΦмпπ̅ ˥˻π˿˨ ˻ΦǇŘŦ ό˨͊ͭ͊ ͦ͋ͪ͊΅͔͙ͤΎ 

ммΦммΦнлнрύ 

ϭ x ͔͡Ύ͔͍͊ ˩ΦˢΦΣ 2025 

 

 

 

 

˿͍ͯͭ͊ͤͦ͊͡ ˸ΦˢΦΣ 

 ͫ ͔ͭͯ͒ͤͭ 

ˣ͊΄͙͙͚ͪͫ͟͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͎͎͙ͨ͒͊ͦ;͔͙͚ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͙ͣΦ ˸Φ ˢͣͯ͟͡͡· 

͎Φ ̂ͺ͊Σ ˾͙ͦͫͫΎ 

 

˽˾˻˥˾ˢ˸˸ˢ ζ˻˾˶̒́ˢπ˨ ˻̊˴˻˶̒́ˢη ˴ˢ˴ ˿˾˩˨˿́ˤ˻ ̏˴˻˶˻˥ˮ̉˩˿˴˻˥˻  

ˤ˻˿˽ˮ́ˢ˹ˮ̒ ˿́ˢ˾̊ˮ̆ ˨˻̊˴˻˶̎˹ˮ˴˻ˤ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

 ʕͫ ͭ͊ͭΈ͔ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͔͎͎͙ͨ͒͊ͦ;͔͙͔ͫ͟ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͦ͋΅͔͙͚͚ͪͦͫͫͫͦ͟ ͎ͨͪͦͪ͊ͣͣ· ζ˻ͪ͡Ύͭ͊π

͒ͦ΄ͦ͟͡Ύͭ͊η ͊͟͟ Ήͺͺ͔͙͍͎ͭͤͦͦ͟ ͙͔ͤͫͭͪͯͣͤͭ͊ Ή͎͙ͦͦ͟͡;͔͎ͫͦͦ͟ ͍͙͙ͦͫͨͭ͊ͤΎ ͔͔͚͒ͭ ͫͭ͊ͪ΄͔͎ͦ ͒ͦ΄ͦ͟͡Έ͎ͤͦͦ 

͍ͦͪ͊ͫͭ͊͘Φ ˤ ͔ͪ͊͋ͦͭ ͪ͊ͫͪ͟·ͭ· ͔͎͙ͣͭͦ͒ͦͦ͡;͔͙͔ͫ͟ ͍ͦͫͤͦ· ͎ͨͪͦͪ͊ͣͣ·Σ ͙ͨͪͤͼ͙ͨ· Ή͎͙ͦͦ͟͡;͔͎ͫͦͦ͟ 

͍͙͙ͦͫͨͭ͊ͤΎΣ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͔͔ͨͪ͒ͣͭͤͦπͪ ͍͙͍͊͊͘Ό΅͔͚ ͔ͫͪ͒· ͍ ͔͒ͭͫͦͣ͟ ͫ͊͒ͯ ͙ ͍͍͔ͦ͡;͔͙ͤΎ 

͔ͫͣΈ͙Φ 
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˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

Ή͎͙ͦͦ͟͡;͔͔ͫͦ͟ ͍͙͙͔ͦͫͨͭ͊ͤΣ ͒ͦ΄ͦ͟͡Έ͙͙ͤ͟Σ ͎ͨͪͦͪ͊ͣͣ͊ ζ˻ͪ͡Ύͭ͊π͒ ͦ΄ͦ͟͡Ύͭ͊ηΣ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ͊Ύ ͔ͫͪ͒͊Σ 

͔͙͚͒ͭͫ͟ ͫ͊͒Σ Ή͎͙ͦͦ͟͡;͔ͫ͊͟Ύ ͯ͟͡Έͭͯͪ͊Φ 

 

¢I9 ζ9!D[9πtw9{/Ihh[ /IL[5η twhDw!a !{ ! a9!b{ hC 9b±Lwhba9b¢![  

95¦/!¢Lhb Chw {9bLhw tw9{/Ihh[ /IL[5w9b 

 

!ōǎǘǊŀŎǘ 

Ƙ́Ŝ ŀǊǝŎƭŜ ŜȄŀƳƛƴŜǎ ǘƘŜ ǇŜŘŀƎƻƎƛŎŀƭ ǇƻǎǎƛōƛƭƛǝŜǎ ƻŦ ǘƘŜ ŀƭƭπwǳǎǎƛŀƴ ǇǊƻƎǊŀƳ ζtǊŜǎŎƘƻƻƭ 9ŀƎƭŜǘǎη ŀǎ ŀƴ 

ŜũŜŎǝǾŜ ǘƻƻƭ ŦƻǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŜŘǳŎŀǝƻƴ ƻŦ ŎƘƛƭŘǊŜƴ ƻŦ ǎŜƴƛƻǊ ǇǊŜǎŎƘƻƻƭ ŀƎŜΦ ¢ƘŜ ǿƻǊƪ ǊŜǾŜŀƭǎ ǘƘŜ 

ƳŜǘƘƻŘƻƭƻƎƛŎŀƭ ŦƻǳƴŘŀǝƻƴǎ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳΣ ǇǊƛƴŎƛǇƭŜǎ ƻŦ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŜŘǳŎŀǝƻƴΣ ŦŜŀǘǳǊŜǎ ƻŦ ǘƘŜ 

ƻǊƎŀƴƛȊŀǝƻƴ ƻŦ ŀ ǎǳōƧŜŎǘπŘŜǾŜƭƻǇƳŜƴǘ ŜƴǾƛǊƻƴƳŜƴǘ ƛƴ ƪƛƴŘŜǊƎŀǊǘŜƴ ŀƴŘ ŦŀƳƛƭȅ ƛƴǾƻƭǾŜƳŜƴǘΦ 

YŜȅ ǿƻǊŘǎΥ  

ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŜŘǳŎŀǝƻƴΣ ǇǊŜǎŎƘƻƻƭŜǊǎΣ ǘƘŜ ζ9ŀƎƭŜǘǎπǇǊŜǎŎƘƻƻƭŜǊǎη ǇǊƻƎǊŀƳΣ ŜŘǳŎŀǝƻƴŀƭ ŜƴǾƛǊƻƴƳŜƴǘΣ 

ƪƛƴŘŜǊƎŀǊǘŜƴΣ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎǳƭǘǳǊŜΦ 

 

˿͍͔͔ͦͪͣͤͤ͊Ύ ͙͔ͫͫͭͣ͊ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ˾͙͚͚ͦͫͫͫͦ͟ ͔͔̅͒ͪ͊ͼ͙͙ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭ Ή͎͙ͦͦ͟͡;͔͔ͫͦ͟ 

͍͙͙͔ͦͫͨͭ͊ͤ ͊͟͟ ͙͙͔͔ͨͪͦͪͭͭͤͦ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͙͡;͙ͤͦͫͭ ͔͖ͪ͋ͤ͊͟Φ ˢͭͯ͊͟͡ΈͤͦͫͭΈ ͔ͨͪͦ͋ͣ͡· 

͍͔͔ͨͦ͒ͭͪ͗͒͊ͭͫΎ ͔͙͒ͦͯͣͤͭ͊ͣ͟ ͔͎͙ͫͭͪ͊ͭ;͔͎ͫͦͦ͟ ͍ͯͪͦͤΎ ς ̂ ͊ͦͣ͘͟ ˽͔͙͔ͪ͒ͤͭ͊͘ ˾̅ ζ˻ ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͻ 

ͼ͔͡Ύͻ ͍͙͙ͪ͊ͭ͘Ύ ˾͙͚͚ͦͫͫͫͦ͟ ͔͔̅͒ͪ͊ͼ͙͙ηΣ ͺ͔͔͒ͪ͊͡Έͤ·ͣ ͔ͨͪͦͭͦͣ͟ ζ˽͙͙͊ͭͪͦͭ;͔͔ͫͦ͟ ͍͙͙͔ͦͫͨͭ͊ͤη ͙ 

͔͔̅͒ͪ͊͡Έͤ·ͣ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͣ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͣ ͫͭ͊ͤ͒͊ͪͭͦͣ ͒ͦ΄ͦ͟͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ό͔͔͒͊͡Σ 

̅˥˻˿ ˨˻ύΣ ͍ ͦͭͦͪͦͣ͟ ͔ͦͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͼ͔ͤͤͦͫͭͤͦͣͯ ͦͭͤͦ΄͔͙ͤΌ ͟ ͙͔ͨͪͪͦ͒ ͙ ͍͒ͦͪͦͦͣͯ͘ 

ͦ͋ͪ͊ͯ͘ ͙͙͗ͤ͘ ώсϐΦ 

ˤ Ή͙ͭͻ ͍͙ͯͫͦ͡Ύͻ ͍͙͔ͦͤ͊ͭ͘͟ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͙ͨͦͫ͊͟ ͍ͤͦ·ͻΣ ͍͔͔ͫͦͪͣͤͤ·ͻ ͺͦͪͣ ͪ͊͋ͦͭ· ͫ 

͒ͦ΄ͦ͟͡Έ͙͙ͤ͊ͣ͟Σ ͦͭͦͪ͟·͔ ͍͙͙ͨͦͦ͘͡͡ ͋· ͔ͤ ͭͦ͡Έͦ͟ ͔͔͍ͨͪ͒͊͊ͭΈ ͙ͤ͊ͤ͘Ύ ͦ͋ ͦͪͯ͗͊͟Ό΅͔ͣ ͙͔ͣͪΣ ͤͦ ͙ 

ͺ͙͍ͦͪͣͪͦ͊ͭΈ Ή͎͙ͦͦ͟͡;͔͙ͫ͟ ͍͔͍͔͔ͦͭͭͫͭͤͤͦ ͍͔͔͙͔ͨͦ͒ͤΦ ˻͚͒ͤͦ ͙͘ ͙ͭ͊͟ͻ ͙͍ͤͤͦ͊ͼ͙ͦͤͤ·ͻ ͙͙ͤͼ͙͙͍͊ͭ 

͍·͔ͫͭͯͨ͊ͭ ͎ͨͪͦͪ͊ͣͣ͊ ˾͙͚͎ͦͫͫͫͦͦ͟ ͍͙͔͙͒͗ͤΎ ͔͔͚͒ͭ ͙ ͖͙ͣͦͦ͒͗͡ ό˾˨˨˸ύ ζ˨͍͙͔͙͔͗ͤ ͔͍ͨͪ·ͻη ς 

ζ˻ͪ͡Ύͭ͊π͒ ͦ΄ͦ͟͡Ύͭ͊ηΣ ͫͦ͒͊ͤͤ͊͘Ύ ͒͡Ύ ͍͙͙͍ͦͫͨͭ͊ͤͤͦ͟ ͒ͦ΄ͦ͟͡Έͤ·ͻ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚Φ ˻ͤ͊ 

͙͔͙͍ͦͪͤͭͪͦ͊ͤ͊ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͯ ͒ͦ΄ͦ͟͡Έ͙͍ͤͦ͟ ͙͍͚͊ͭͤͦ͟ ͫͦͼ͙͊͡Έ͚ͤͦ ͙ͨͦ͘ͼ͙͙Σ Ή͎͙ͦͦ͟͡;͔͎ͫͦͦ͟ ͙ͫͦͤ͊ͤ͘ΎΣ 

͍ͤ͊·͍ͦ͟ ͊͋ͦͭ͘· ͦ ͙͔ͨͪͪͦ͒ ͙ ͍͒ͦͪͦ͘ΈΎ ώнϐΦ 

˽͔ͪͦ͋ͣ͊͡ Ή͎͙ͦͦ͟͡;͔͎ͫͦͦ͟ ͍͙͙ͦͫͨͭ͊ͤΎ ͔͔͚͒ͭ ͒ͦ΄ͦ͟͡Έ͎ͤͦͦ ͍ͦͪ͊ͫͭ͊͘ ͙͔͔ͣͭ ͎͙͔ͯ͋ͦ͟͡ ͙ͦͪͤ͟ ͍ 

͔ͦͭ;͔͍͔͚ͫͭͤͤͦ ͔͎͎͙͔ͨ͒͊ͦ͟ ͙ ͙ͨͫͻ͎͙͙ͦͦ͡Φ ˮ͔͍͔͙ͫͫ͒ͦ͊ͭ͡͡ ͨͦ͒;͖͙͍ͪ͊͟ΌͭΣ ;ͭͦ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ 

Ή͎͙ͦͦ͟͡;͔͚ͫͦ͟ ͯ͟͡Έͭͯͪ· ͒ͦ͗ͤͦ͡ ͤ͊;͙ͤ͊ͭΈͫΎ ͍ ͒ͦ΄ͦ͟͡Έͤͦͣ ͔͍͔͒ͭͫͭΣ ͎ͦ͒͊͟ ͺ͙ͦͪͣͪͯΌͭͫΎ ͍͋͊ͦ͘·͔ 

͔͙ͣͦ͒͡ ͍͔͔͙ͨͦ͒ͤΎ ͙ ͙͔ͫͫͭͣ͊ ͼ͔ͤͤͦͫͭͤ·ͻ ͙͔ͦͪͤͭ͊ͼ͙͚Φ ˤ ͪ͊͋ͦͭ͊ͻ ˤΦˢΦ ˿ͯͻ͙͎ͦͣͤͫͦͦ͟͡ ͔ͦͭͣ;͔ͤͦΣ ;ͭͦ 

͒ͦ΄ͦ͟͡Έ͙ͤ͟ ͖ͨͦͤ͊ͭ͘ ͙ͨͪͪͦ͒ͯ ;͔͔ͪ͘ Ήͣͦͼ͙ͦͤ͊͡Έ͔ͤͦ ͍͙ͦͫͨͪΎ͙͔ͭ ͙ ͙͡;͔ͤͦ ͔͔͙͍͙͔ͨͪ͗͊ͤΣ ͊ ͤ͊͘;͙ͭΣ 

Ή͎͙ͦͦ͟͡;͔͔ͫͦ͟ ͍͙͙͔ͦͫͨͭ͊ͤ ͒ͦ͗ͤͦ͡ ͋·ͭΈ ͔ͭͫͤͦ ͍ͫΎ͊ͤͦ͘ ͫ ͔ͪ͊͡Έ͚ͤͦ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΌ ͍ ͙͚ͨͪͪͦ͒ͤͦ ͔͔ͫͪ͒Φ 

˿͍͔͔ͦͪͣͤͤ·͔ ͙͔͍͔͙ͫͫ͒ͦ͊ͭ͡͡ ό˶Φ˿Φ ˤ͍͙͍͊ͦ͊͡Σ ˻Φ˿Φ ˥͊ͣ͊ͤ͘Σ ˿Φ˹Φ ˹͙͔͍ͦ͊͊͟͡ ͙ ͒ͪΦύ ͯ͊͘͟·͍͊ΌͭΣ ;ͭͦ 

Ή͎͙ͦͦ͟͡;͔͔ͫͦ͟ ͍͙͙͔ͦͫͨͭ͊ͤ ͒ͦ΄ͦ͟͡Έ͙͍ͤͦ͟ ͍͟͡Ό;͔͊ͭ ͍ ͔ͫ͋Ύ ͔ͤͫͦ͟͡Έͦ͟ ͍͙͍͊ͣͦͫ͘Ύ͊ͤͤ͘·ͻ ͔͍ͦͣͨͦͤͤͭͦ͟Υ 

͍͔ͨͦͤ͊͊ͭ͘͡Έͤ·͚ ό͙ͤ͊ͤ͘Ύ ͦ ͙͔ͨͪͪͦ͒ύΣ Ήͣͦͼ͙ͦͤ͊͡Έͤͦπͼ͔ͤͤͦͫͭͤ·͚ ό͙͡;͔ͤͦͫͭͤͦ ͦͭͤͦ΄͔͙͔ͤ ͟ ͙͍͗ͦͣͯύΣ 

͔͒Ύ͔ͭ͡Έͤͦͫͭͤ·͚ ό͙ͨͪ͊ͭ͟;͔͙͔ͫ͟ ͍ͤ͊·͙͟ ͍͔͔͙ͨͦ͒ͤΎ ͍ ͙͚ͨͪͪͦ͒ͤͦ ͔͔ͫͪ͒ύ ώмΣ пϐΦ 

̅˥˻˿ ˨˻ ͔͔ͭͪ͋ͯͭ ͔͔ͦ͋ͫͨ;͙͍͊ͭΈ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ Ή͎͙ͦͦ͟͡;͔͚ͫͦ͟ ͯ͟͡Έͭͯͪ· ͔͖ͪ͋ͤ͊͟ ͍ ͙͔͎ͤͭͪ͊ͼ͙͙ ͫ 

͎͙͙͒ͪͯͣ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͙ͣ ͦ͋͊ͫͭ͡Ύ͙ͣΥ ͫͦͼ͙͊͡Έͤͦπ͟ ͙͙͍͚ͦͣͣͯͤ͊ͭͤͦ͟Σ ͍͔ͨͦͤ͊͊ͭ͘͡Έ͚ͤͦΣ ͔ͪ;͔͍͚ͦΣ 

ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤͦπΉ͔͙ͫͭͭ;͔͚ͫͦ͟ ͙ ͺ͙͙͘;͔͚ͫͦ͟Φ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ Ή͎͙ͦͦ͟͡;͔͔ͫͦ͟ ͍͙͙͔ͦͫͨͭ͊ͤ 

͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͔ͤ ͊͟͟ ͯ͊͘͟Ύ ͔͔ͨͪ͒ͣͭͤ͊Ύ ͊͒͊͘;͊Σ ͊ ͊͟͟ ͍ͫͦͤ͊͘͟Ύ ͙͙ͤ͡Ύ ͔͙ͫͦ͒ͪ͗͊ͤΎ ͒ͦ΄ͦ͟͡Έ͎ͤͦͦ 

͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΦ 
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˽͎ͪͦͪ͊ͣͣ͊ ζ˻ͪ͡Ύͭ͊π͒ ͦ΄ͦ͟͡Ύͭ͊ηΣ ͔͙͔ͪ͊ͯͣ͊͘͡Ύ ͨͦ͒ Ή͎͙͚͒ͦ ˾͙͚͎ͦͫͫͫͦͦ͟ ͍͙͔͙͒͗ͤΎ ͔͔͚͒ͭ ͙ 

͖͙ͣͦͦ͒͗͡Σ ͙ͦͭͤͦͫͭͫΎ ͟ ͣͦ͒ͯ͡Έͤ·ͣ ͍͙͔ͦͫͨͭ͊ͭ͡Έͤ·ͣ ͎ͨͪͦͪ͊ͣͣ͊ͣΦ ˻ͤ͊ ͍͟͡Ό;͔͊ͭ ͔͙ͭͣ͊ͭ;͔͙͔ͫ͟ ͙͋ͦ͟͡Σ 

͍͔ͤ͊ͨͪ͊ͤͤ͡·͔ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͨΎ͙ͭ ͟͡Ό;͔͍·ͻ ͊͟;͔͍ͫͭΥ ζ͖ͦͪͤͦ͟͡π͒ ͦ͋ͪΎ͟ηΣ ζ͖ͦͪͤͦ͟͡πͯ ͙ͣͤ͟ηΣ ζ͖ͦͪͤͦ͟͡π

͔ͣ͊ͫͭͪηΣ ζ͖ͦͪͤͦ͟͡πͫ ͔ͨͦͪͭͫͣͤη ͙ ζ͖ͦͪͤͦ͟͡πͫ ͔͒ͦͨ͡·ͭηΦ ˽͔͙͚ͦͫ͒ͤ͡ ͣͦ͒ͯ͡Έ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͍ͫΎ͊ͤ͘ ͫ 

Ή͎͙ͦͦ͟͡;͔͙ͫͣ͟ ͍͙͙͔ͦͫͨͭ͊ͤͣΣ ͤͦ ͪ͊͋ͦͭ͊ ͨͦ ͍͙͙ͪ͊ͭ͘Ό Ή͎͙ͦͦ͟͡;͔͙ͫ͟ ͍͔͍͔͎ͦͭͭͫͭͤͤͦͦ ͍͔͔͙ͨͦ͒ͤΎ 

ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͍ͦ ͍͔ͫͻ ͔ͪ͊͒͊͘͡ͻ ͎ͨͪͦͪ͊ͣͣ·Σ ͔ͤ ͎͙ͦͪ͊ͤ;͙͍͊ΎͫΈ ͚ͦ͒ͤͦ ͔͙͚ͭͣ͊ͭͦ͟Φ 

͔̇͡Έ ͎ͨͪͦͪ͊ͣͣ· ς ͔͚͍͙͔ͫͦ͒ͫͭ ͎͙͊ͪͣͦͤ;ͤͦͣͯ ͍͙͙ͪ͊ͭ͘Ό ͙͡;͙ͤͦͫͭ ͒ͦ΄ͦ͟͡Έ͙ͤ͊͟Σ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ 

͙͍͚͊ͭͤͦ͟ ͎͚ͪ͊͗͒͊ͤͫͦ͟ ͙ͨͦ͘ͼ͙͙ ͙ ͍ͦͫͤͦ ͍͍͔͎ͤͪ͊ͫͭͤͤͦͦ ͍͔͔͙ͨͦ͒ͤΎΦ ˽ͦ ͍͔͚ͫͦ ͙ͫͯͭ ͎ͨͪͦͪ͊ͣͣ͊ ͍͔ͦͭ;͔͊ͭ 

͔͍͙ͭͪ͋ͦ͊ͤΎͣ ͺ͔͔͒ͪ͊͡Έ͚ͤͦ ͍͔͙ͨͦͫͭ͟ ͨͦ ͍͙͙ͪ͊ͭ͘Ό ͔͎͒ͭͫͦͦ͟ ͍͙͔͙͒͗ͤΎ ͙ ͔͙͍͔ͨͦ͒͒ͪ͗͊ͭ 

͔͔͍͔ͨͪͣͫͭͤͤͦͫͭΈ ͔ͣ͗͒ͯ ͒ͦ΄ͦ͟͡Έͤ·ͣ ͍͙͔ͦ͋ͪ͊ͦ͊ͤͣ͘ ͙ ͤ͊;͊͡Έ͚ͤͦ ΄͚ͦͦ͟͡Σ ͍͟͡Ό;͊Ύ ͔ͨͦͫ͒ͯ͡Ό΅͔͔ 

ͯ;͙͔͊ͫͭ ͍ ͎ͨͪͦͪ͊ͣͣ͊ͻ ͍͙͔͙͒͗ͤΎ ζ˽͔͍ͪ·͔ηΦ 

˭͊͒͊;͙ Ή͎͙ͦͦ͟͡;͔͎ͫͦͦ͟ ͋ͦ͊͟͡ ͎ͨͪͦͪ͊ͣͣ· ͍͟͡Ό;͊ΌͭΥ 

ς ͙͍͙͔ͦͪͣͪͦ͊ͤͅ ͯ ͔͔͚͒ͭ ͔͍ͨͪͦͤ͊;͊͡Έͤ·ͻ ͔͍͔͙͚ͨͪ͒ͫͭ͊ͤ͡ ͦ ͙͔ͨͪͪͦ͒ ͎ͪͦ͒ͤͦͦ ͪ͊͟ΎΤ 

ς ͍͙͙͔ͪ͊ͭ͘ ͔͔͎͋ͪ͗ͤͦͦ ͦͭͤͦ΄͔͙ͤΎ ͟ ͔͙ͪ͊ͫͭͤΎͣΣ ͙͍͗ͦͭͤ·ͣΣ ͙ͨͪͪͦ͒ͤ·ͣ ͔ͪͫͯͪͫ͊ͣΤ 

ς ͙͍͙͔ͦͪͣͪͦ͊ͤͅ Ή͔͔ͣͤͭ͊ͪͤ͡·ͻ ͍ͤ͊·͍ͦ͟ Ή͎͙ͦͦ͟͡;͔͙ͫ͟ ͔͎͋ͦͨ͊ͫͤͦͦ͘ ͍͔͔͙ͨͦ͒ͤΎΤ 

ς ͙ͨͪͦ͋΅͔͙͔ͤ ͒ͦ΄ͦ͟͡Έ͙͍ͤͦ͟ ͟ ͙ͨͪ͊ͭ͟;͔͙ͫͣ͟ ͙ͨͪͪͦ͒ͦͦͻͪ͊ͤͤ·ͣ ͔͙ͣͪͦͨͪΎ͙ͭΎͣΦ 

˽͎ͪͦͪ͊ͣͣ͊ ͔͎͔ͨͪ͒ͨͦ͊͊ͭ͡ ͎͙͋ͦͫͭ͟Έ ͙ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͊͒͊ͨͭ͊ͼ͙͙ ͔͎͎͙ͨ͒͊ͦ͊ͣ ͫ ͯ;͖ͭͦͣ ͔͎͙ͪͦͤ͊͡Έͤ·ͻ 

͔͔͚ͦͫͦ͋ͤͤͦͫͭΣ ͔͙ͣ͊ͭͪ͊͡Έͤͦπͭ ͔ͻ͙ͤ;͔͚ͫͦ͟ ͋͊͘· ͙ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͙͙͔͍ͨͪͦͪͭͭͦ ͔͎ͦͤͪͭͤͦͦ͟͟ ͔͎͒ͭͫͦͦ͟ 

ͫ͊͒͊ ώнϐΦ 

˻͔ͫͦ͋ͤͤͦͫͭΈ Ή͎͙ͦͦ͟͡;͔͎ͫͦͦ͟ ͔͙ͫͦ͒ͪ͗͊ͤΎ ͎ͨͪͦͪ͊ͣͣ· ζ˻ͪ͡Ύͭ͊π͒ ͦ΄ͦ͟͡Ύͭ͊η ͊͘͟͡Ό;͔͊ͭͫΎ ͍ 

ͫͦ;͔͙͙ͭ͊ͤ ͍͔ͨͦͤ͊͊ͭ͘͡Έ͚ͤͦΣ ͙͎͍͚ͪͦͦ ͙ ͫͦͼ͙͊͡Έͤͦπ͘ ͤ͊;͙͚ͣͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ ˸ͦ͒ͯ͡Έ ζ͖ͦͪͤͦ͟͡π

͔ͫ͒ͦͨ͡·ͭη ͔͙͔ͪ͊ͯͭͫ͘͡Ύ ;͔͔ͪ͘Υ 

мΦ ˹͊͋͡Ό͔͙͔͒ͤ ͊͘ ͙͚ͨͪͪͦ͒ͦ ς ͪ ͔͎ͯ͡Ύͪͤ·͔ ͙͙ͣͤπ͙ ͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͊͘ ͙͔͔͙ͣͤͤ͘Ύ͙ͣ ͔͙͚ͪ͊ͫͭͤΣ 

͔ͫͦͤͤ͘·͙ͣ Ύ͍͔͙ͤ͡Ύ͙ͣΣ ͫͦͫͭͦΎ͙͔ͤͣ ͎ͨͦͦ͒·Φ ͙̏ͭ ͙͊͒͊ͤ͘Ύ ͍ͫͦͨͪͦͦ͗͒͊ΌͭͫΎ ͙͎͍ͪͦ·͙ͣ ͫΌ͔͙͗ͭ͊ͣ ͙ 

͙͊͒͊ͤ͘Ύ͙ͣ ͤ͊ ͔͔͔͙͔ͦͨͪ͒ͤ͡ ζ͔͍ͫ͒ͦ͡ ͙ͨͪͪͦ͒·ηΦ 

нΦ ˽͙ͪ͊ͭ͟;͔ͫͯ͟Ό ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ς ͨ ͦͫ͊͒͊͟ ͔͙͚ͪ͊ͫͭͤ ͍ ͙͙ͣͤπͦ ͎ͦͪͦ͒·Σ ͙͔ͫͦ͒͊ͤ͘ Ή͎͙ͦͦ͟͡;͔͙ͫ͟ͻ 

ͭͪͦͨΣ ͯ;͙͔͊ͫͭ ͍ ͊͟ͼ͙Ύͻ ͨͦ ͔ͯ͋ͦͪ͟ ͔͙͙͙ͭͪͪͭͦͪΦ 

оΦ ͎͙̏ͦͦ͟͡;͔͙͔ͫ͟ ͊͟ͼ͙͙ ς ͫ ͋ͦͪ ͣ͊ͯ͊ͭͯͪ͟͡·Σ ͔͙͔ͦͪͣͤ͟͡ ͙ͨͭͼ ͍ ͙͙͚ͣͤ͘ ͔͙ͨͪͦ͒Σ ͯ;͙͔͊ͫͭ ͍ 

͍͔͙͚͙ͫͪͦͫͫͫ͟ͻ ͺ͔͡΄ͣͦ͋͊ͻΦ 

пΦ ́ͪͯ͒ ͍ ͙͔ͨͪͪͦ͒ ς ͯͻͦ͒ ͊͘ ͙͍͗·͙ͣ ͎͙ͯͦ͊ͣ͟͡Σ ͙͍ͨͦ͡ ͔͙͚ͪ͊ͫͭͤΣ ͨͦ͒ͦͪͣ͊͟͟ ͙͍͗ͦͭͤ·ͻΦ 

рΦ ͎͙̏ͦͦ͟͡;͔͔ͫͦ͟ ͍͔ͨͪͦͫ΅͔͙͔ͤ ͔ͫͣΈ͙ ς ͍͔ͫͦͣͫͭͤ·͔ ͔ͨͪͦͭ͟· ζ̏ͦ͒ͦͣ͟ηΣ ζ˸· ͊͘ ;͙ͫͭ·͚ ͍͒ͦͪηΦ 

˨͊ͤͤ·͚ ͔ͦͣͨͫ͟͟͡ ͙ͨͪ͊ͭ͟͟ ͍͔͍͔ͫͦͦͭͭͫͭͯͭ ͔͍͙ͭͪ͋ͦ͊ͤΎͣ ͔͒Ύ͔ͭ͡Έ͎ͤͦͫͭͤͦͦ ͨͦ͒ͻͦ͒͊Σ ͤ͊ ͦͭͦͪͦͣ͟ 

͙͍ͤ͊ͫͭ͊͊Όͭ ͍͔͔ͫͦͪͣͤͤ·͔ ͔͙ͣͭͦ͒ͫͭ·Φ 

̅˥˻˿ ˨˻ ͙͔͙͔ͦͪͤͭͪͯͭ ͔͎͎͍ͨ͒͊ͦͦ ͤ͊ ͙͔ͫͦ͒͊ͤ͘ ͍͙͚ͯͫͦ͡Σ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙ͻ ζͫͦͼ͙͙͊͊͘͡ͼ͙ΌΣ 

͍͙͙͔ͪ͊ͭ͘ ͙͙ͤͼ͙͙͍͊ͭ· ͙ ͍ͭͦͪ;͔͍ͫͭ͊ ͔͔͚͒ͭ ͍ ͪ͊ͤ͘·ͻ ͍͙͒͊ͻ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭη ώсϐΦ ˽͎ͪͦͪ͊ͣͣ͊ ζ˻ͪ͡Ύͭ͊π

͒ͦ΄ͦ͟͡Ύͭ͊η ͨͦͤͦͫͭ͡ΈΌ ͍͔͍͔ͫͦͦͭͭͫͭͯͭ Ή͙ͭͣ ͔͍͙ͭͪ͋ͦ͊ͤΎͣΣ ͨͦͫͦ͟͡Έͯ͟Υ 

ς ͔͎͔ͨͪ͒ͨͦ͊͊ͭ͡ ͍͟͡Ό;͔͙͔ͤ ͔͔͚͒ͭ ͍ ͫ͊ͣͦͫͭͦΎ͔ͭ͡ΈͤͯΌΣ ͙͍ͨͦͫͦͯ͟Ό ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΤ 

ς ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͫͦͼ͙͊͡Έͤͦπ͘ ͤ͊;͙ͣͦͣͯ ͍͔͔͙ͨͦ͒ͤΌ όͯ;͙͔͊ͫͭ ͍ ͊͟ͼ͙ΎͻΣ ͊͋ͦͭ͊͘ ͦ ͙͔ͨͪͪͦ͒ύΤ 

ς ͦ ͔͔͋ͫͨ;͙͍͔͊ͭ ͙͡;͔ͤͦͫͭͤͦ ͍͙͙͔ͪ͊ͭ͘ ;͔͔ͪ͘ ͙͍͙͔ͨͪͦ͗͊ͤ ͔ͪ͊͡Έͤ·ͻ ͙ͫͭͯ͊ͼ͙͚ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͫ 

͙͚ͨͪͪͦ͒ͦΦ 

˴͔ͪͦͣ ͎ͭͦͦΣ ͎ͨͪͦͪ͊ͣͣ͊ ͔͙͔ͪ͊ͯͭ͘͡ ͊͒͊͘;͙ ͎ͪ͊͗͒͊ͤͫͦ͟πͨ ͙͙͊ͭͪͦͭ;͔͎ͫͦͦ͟ ͍͙͙ͦͫͨͭ͊ͤΎΣ ;ͭͦ 

͍͔͍͔ͫͦͦͭͭͫͭͯͭ ͍͔͔ͫͦͪͣͤͤ·ͣ ͙͍ͤͦͪͣ͊ͭͤ·ͣ ͔͒ͦͯͣͤͭ͊ͣ͟ ͦ ͍͙͔ͦͫͨͭ͊ͭ͡Έ͚ͤͦ ͔ͪ͊͋ͦͭ ͍ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ 

͎͙ͦͪ͊ͤ͊͘ͼ͙Ύͻ ώнϐΦ 

˨͡Ύ Ήͺͺ͔͙͍͚ͭͤͦ͟ ͔͙ͪ͊͊͘͡ͼ͙͙ ͎ͨͪͦͪ͊ͣͣ· ͔͎͎ͨ͒͊ͦ ͔͒ͦ͗ͤ͡ ͫͦ͒͊ͭ͘Έ Ή͎͙ͦͦ͟͡;͔͙ͫ͟ 

͙͔͙͍ͦͪͤͭͪͦ͊ͤͤͯΌ ͔͔ͨͪ͒ͣͭͤͦπͪ ͍͙͍͊͊͘Ό΅ͯΌ ͔ͫͪ͒ͯΦ ˻ͤ͊ ͍͟͡Ό;͔͊ͭΥ 
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ς ͎͙ͯͦ͟͡ ͙ͨͪͪͦ͒· ό͔͙ͪ͊ͫͭͤΎΣ ͍͙͊͊ͪͯͣ͟·Σ ͔͙ͭͪͪ͊ͪͯͣ·ύΤ 

ς ͤ͊͋͡Ό͔͒͊ͭ͡Έͤ·͔ ͨͦ͡΅͙͊͒͟ ͤ͊ ͙ͯ͡ͼ͔ ό͙͙ͣͤπͦ ͎ͦͪͦ͒Σ ͯͣ͋͟͡·Σ ͦͪͣͯ͟΄͙͟ύΤ 

ς Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͼ͔ͤͭͪ· ͫ ͙͎͙ͤ͊ͣ͟Σ ͙ͯͨ͊ͣ͡Σ ͎͔͙ͪ͋͊ͪΎ͙ͣΤ 

ς ͙͙͒͒͊ͭ͟;͔͙͔ͫ͟ ͙ ͤ͊ͫͭͦ͡Έͤͦπͨ ͔;͊ͭͤ·͔ ͙͎ͪ· Ή͎͙ͦͦ͟͡;͔͚ͫͦ͟ ͔͙͙ͭͣ͊ͭ͟Τ 

ς ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͔ͫͭͤ͒· ͒͡Ύ ͙͔͔͚ͪͦ͒ͭ͡Σ ͨͦ͋ͯ͗͒͊Ό΅͙͔ ͟ ͍͔͚ͫͦͣͫͭͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ 

ˮ͔͍͔͙ͫͫ͒ͦ͊ͭ͡͡ ͔ͦͭͣ;͊ΌͭΣ ;ͭͦ ͙ͤ͊͡;͙͔ ͚ͭ͊ͦ͟ ͔ͫͪ͒· ͙͙͍͔ͯͫ͊ͭ͡ ͙͡;ͤͦͫͭͤͯΌ ͤ͊͘;͙ͣͦͫͭΈ 

͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͔͖ͪ͋ͤ͊͟ ͫ ͙͚ͨͪͪͦ͒ͦ ͙ ͍·͔ͫͭͯͨ͊ͭ ͍͊͗ͤ·ͣ ͍͙͔ͯͫͦͣ͡ Ή͎͙ͦͦ͟͡;͔͎ͫͦͦ͟ ͍͙͙ͦͫͨͭ͊ͤΎΦ 

˽͔͎͎͒͊ͦ ͍·͔ͫͭͯͨ͊ͭ ͔ͤ ͭͦ͡Έͦ͟ ͙͔͔ͤͦͫͭͣ͡ ͙͚ͤ͊ͤ͘Σ ͤͦ ͙ ͎͙ͦͪ͊ͤ͊ͭͦͪͦͣ͘ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΣ ͙͍ͣͦͭ͊ͭͦͪͦͣΣ 

͖ͨ͊ͪͭͤͪͦͣ ͔͖ͪ͋ͤ͊͟Φ ˻ͤ ͔͒ͦ͗ͤ͡Υ 

ς ͙͍ͨ͊ͤͪͦ͊ͭ͡Έ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͍ ͍͔͍͙͙ͫͦͦͭͭͫͭ ͫ ͔͙͔ͫͦ͒ͪ͗͊ͤͣ ͔͚ͣͦ͒ͯ͡Τ 

ς ͙ ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͪ͊ͤͦͦ͋ͪ͊ͤ͘͘·͔ ͺͦͪͣ· ͪ͊͋ͦͭ·Υ ͙͎ͪ·πͨ ͔ͯͭ΄͔͍͙ͫͭΎΣ ͙͙ͨͪ͊͒ͤ͘͟ ͙ͨͪͪͦ͒·Σ 

Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ Ή͔͙͔ͫͨͪͣͤͭ͟·Σ ͣͯ͡Έ͙͔͙͚ͭͣ͒ͤ·͔ ͔ͨͪͦͭ͟·Τ 

ς ͍͙͍ͪ͊͊ͭ͘Έ ͯ ͔͔͚͒ͭ ͍ͤ͊·͙͟ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έ͎ͤͦͦ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΤ 

ς ͙͙͍ͦͦͪ͒ͤͪͦ͊ͭ͟Έ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͫ ͔ͫͣΈ͖͚Φ 

ˮ͔͍͔͙ͫͫ͒ͦ͊ͭ͡͡ ͨͦ͒;͖͙͍ͪ͊͟ΌͭΣ ;ͭͦ Ή͎͙ͦͦ͟͡;͔͔ͫͦ͟ ͍͙͙͔ͦͫͨͭ͊ͤ Ήͺͺ͔͙͍ͭͤͦ͟ ͙͡΄Έ ͙ͨͪ 

Ήͣͦͼ͙ͦͤ͊͡Έ͚ͤͦ ͍͟͡Ό;͖͙ͤͤͦͫͭ ͔͎͎ͨ͒͊ͦ͊ ͙ ͔͎ͦ ͙͡;͚ͤͦͫͭͤͦ ͙͔͔͍͙͊ͤͭͪͫͦ͊ͤͤͦͫͭ͘Φ 

˽͎ͪͦͪ͊ͣͣ͊ ͔͔͒͊ͭ͡ ͊͟ͼ͔ͤͭ ͤ͊ ͍͔ͫͦͣͫͭͤ·ͻ ͫ ͙͔ͪͦ͒ͭ͡Ύ͙ͣ ͔͙ͣͪͦͨͪΎ͙ͭΎͻΦ ˿͔ͣΈΎ ͙͍͔͔ͨͪ͊ͭͫ͟͡Ύ ͟ 

Ή͎͙ͦͦ͟͡;͔͙ͫͣ͟ ͙ͨͪ͊͒ͤ͊ͣ͘͟Σ ͊͟ͼ͙ΎͣΣ ͙͎͍͔͙ͦͭͦͤ͘͡Ό ͔ͨͦ͒ͦ͟͡ ͙͘ ͙͎ͨͪͪͦ͒ͤͦͦ ͔͙ͣ͊ͭͪ͊͊͡Σ ͍͔ͫͦͣͫͭͤͦͣͯ 

͔͔͔͙ͦͤͤ͘͡Ό ͔͙͙͙ͭͪͪͭͦͪΦ ̏ͭͦ ͍͔͍͔ͫͦͦͭͭͫͭͯͭ ͙ͨͪͤͼ͙ͨͯ ̅˥˻˿ ˨˻ ͦ ζ͍͍͔ͦ͡;͔͙͙ͤ ͔ͫͣΈ͙ ͍ 

͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͔ ͦͭͤͦ΄͔͙ͤΎηΦ 

˽͙ͪ͊ͭ͊͟͟ ͨͦ͊͘͟·͍͔͊ͭΣ ;ͭͦ ͯ;͙͔͊ͫͭ ͙͔͔͚ͪͦ͒ͭ͡ ͍ͨͦ·΄͔͊ͭ ͚ͯͫͭͦ;͙͍ͦͫͭΈ Ή͎͙ͦͦ͟͡;͔͙ͫ͟ͻ ͙͍ͨͪ·;͔͟Σ 

ͭ͊͟ ͊͟͟ ͍ͪͦͫ͘͡·͔ ͨͪͦ͒ͦ͗͊͡Όͭ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ Ή͎͙ͦͦ͟͡;͔͚ͫͦ͟ ͯ͟͡Έͭͯͪ· ͔ͯ͗ ͊͘ ͔͔͙ͨͪ͒͊ͣ͡ ͔͎͒ͭͫͦͦ͟ ͫ͊͒͊Φ 

˽͎ͪͦͪ͊ͣͣ͊ ζ˻ͪ͡Ύͭ͊π͒ ͦ΄ͦ͟͡Ύͭ͊η ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ Ήͺͺ͔͙͍͔ͭͤͦ͟ ͔͍ͫͪ͒ͫͭͦ Ή͎͙ͦͦ͟͡;͔͎ͫͦͦ͟ 

͍͙͙ͦͫͨͭ͊ͤΎ ͫͭ͊ͪ΄͙ͻ ͒ͦ΄ͦ͟͡Έ͙͍ͤͦ͟Σ ͍͔ͦͭ;͊Ό΅͔͔ ͍͔͔ͫͦͪͣͤͤ·ͣ ͙͍ͤͦͪͣ͊ͭͤ·ͣΣ ͔͙ͣͭͦ͒;͔͙ͫͣ͟ ͙ 

ͫͦͼ͙͊͡Έͤ·ͣ ͔͍͙ͭͪ͋ͦ͊ͤΎͣΦ ˻ͤ͊ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͔͎͙͍ͤͭͪͪͦ͊ͭΈ Ή͎͙ͦͦ͟͡;͔͔ͫͦ͟ ͔͙͔ͫͦ͒ͪ͗͊ͤ ͍ͦ ͍͔ͫ 

͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͫ͊Σ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͔ͨͦ͒͒ͪ͗ͯ͟ ͔͚͒ͭͫͦ͟ ͙͙ͤͼ͙͙͍͊ͭ·Σ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ 

ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ ͯ ͒ͦ΄ͦ͟͡Έ͙͍ͤͦ͟ Ή͎͙ͦͦ͟͡;͔͙ͫ͟ ͍͔͍͔͎ͦͭͭͫͭͤͤͦͦ ͍͔͔͙ͨͦ͒ͤΎ ͙ ͙͙ͨ͊ͭͪͦͭ;͔͙ͫ͟ͻ ͼ͔͔͚ͤͤͦͫͭΦ 

ˤ͊͗ͤͦ ͨͦ͒;͔ͪͤͯͭ͟ΈΣ ;ͭͦ ͔ͪͯ͘͡Έ͙͍ͭ͊ͭͤͦͫͭΈ ͎ͨͪͦͪ͊ͣͣ· ͍͙͙͊ͫͭ͘ ͦͭ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ 

͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ ͔͎͎ͨ͒͊ͦ͊Σ ͔͎ͦ ͙ͫͨͦͫͦ͋ͤͦͫͭ ͍͟͡Ό;͊ͭΈ ͔͖ͪ͋ͤ͊͟ ͍ Ήͣͦͼ͙ͦͤ͊͡Έͤͦ ͤ͊͘;͙ͣͯΌ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΣ 

͊ ͔ͭ͊͗͟ ͦͭ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͫ ͔ͫͣΈ͖͚Φ ˿ ͯ;͖ͭͦͣ Ή͙ͭͻ ͍͙͚ͯͫͦ͡ ͎ͨͪͦͪ͊ͣͣ͊ ζ˻ͪ͡Ύͭ͊π͒ ͦ΄ͦ͟͡Ύͭ͊η ͔ͣͦ͗ͭ 

͙͍ͪ͊ͫͫͣ͊ͭͪ͊ͭΈͫΎ ͊͟͟ ͔͔͙͍ͨͪͫͨͭͤ͊͟Ύ ͔ͣͦ͒͡Έ ͔͙ͨͦͫͭͪͦͤΎ Ή͎͙ͦͦ͟͡;͔͎ͫͦͦ͟ ͍͙͙ͦͫͨͭ͊ͤΎ ͍ ͒ͦ΄ͦ͟͡Έͤ·ͻ 

͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͎͙ͦͪ͊ͤ͊͘ͼ͙ΎͻΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ ˤ͍͙͍͊ͦ͊͡Σ ˶Φ˿Φ ˾͍͙͍͊͊͘Ό΅͊Ύ ͔ͫͪ͒͊ ͒͡Ύ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ Ή͎͙ͦͦ͟͡;͔͚ͫͦ͟ ͯ͟͡Έͭͯͪ· ͒ͦ΄ͦ͟͡Έ͙͍ͤͦ͟ 

ώ͔́ͫͭ͟ϐ κ ˶Φ˿Φ ˤ͍͙͍͊ͦ͊͡Φ ς ˸ΦΥ ˸͙ͦ͊͊͘͟π˿ ͙͔ͤͭ͘Σ нлнмΦ ς ммн ͫΦ 

нΦ ˨͍͙͔͙͔͗ͤ ͔͍ͨͪ·ͻΦ ˽͎ͪͦͪ͊ͣͣ͊ ζ˻ͪ͡Ύͭ͊π͒ ͦ΄ͦ͟͡Ύͭ͊η ώ͔́ͫͭ͟ϐ ς ˸ΦΥ ˾˨˨˸Σ нлноΦ ς сп ͫΦ 

оΦ ˴ͪΎ͔͍͗͊Σ ˹Φ˶Φ ˽͔͎͎͒͊ͦπΉ͎ͦͦ͟͡Υ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Έ ͙ ͔͙ͣͭͦ͒;͔͙͔ͫ͟ ͨͦ͒ͻͦ͒· ώ͔́ͫͭ͟ϐ κ 

˹Φ˶Φ ˴ͪΎ͔͍͗͊Φ ς ˿˽͋ΦΥ ˽͙͔ͭͪΣ нлнлΦ ς мпу ͫΦ 

пΦ ˹͙͔͍ͦ͊͊͟͡Σ ˿Φ˹Φ ͎͙̏ͦͦ͟͡;͔͔ͫͦ͟ ͍͙͙͔ͦͫͨͭ͊ͤ ͍ ͔͒ͭͫͦͣ͟ ͫ͊͒ͯ ώ͔́ͫͭ͟ϐ κ ˿Φ˹Φ ˹͙͔͍ͦ͊͊͟͡Φ ς ˸ ΦΥ 

˽͍͔ͪͦͫ΅͔͙͔ͤΣ нлннΦ ς мтс ͫΦ 

рΦ ͚͙̅͊ͯͤ͊͘͡͡Σ ˢΦ˾Φ ˤ͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ˨˻˻ ͙ ͔ͫͣΈ͙ ͍ Ή͎͙ͦͦ͟͡;͔ͫͦͣ͟ ͍͙͙͙ͦͫͨͭ͊ͤ ώ͔́ͫͭ͟ϐ κ ˢΦ˾Φ 

͚͙̅͊ͯͤ͊͘͡͡Φ ς ˸ΦΣ нлно 

сΦ ͔͔̅͒ͪ͊͡Έͤ·͚ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͚ ͫͭ͊ͤ͒͊ͪͭ ͒ͦ΄ͦ͟͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ώ͔̏ͭͪͦͤͤ͟͡·͚ 

͔ͪͫͯͪͫϐ ¦w[Υ ƘǧǇΥκκ͙͙ͣͤͦ͋ͪͤ͊ͯ͟Φͪͺκ͍͙ͤͦͦͫͭκопптκͺ͚͊͡κннулκмоΦлсΦмпπ̅ ˥˻π˿˨ ˻ΦǇŘŦ ό˨͊ͭ͊ ͦ͋ͪ͊΅͔͙ͤΎ 

мфΦммΦнлнрύ 

ϭ˿͍ͯͭ͊ͤͦ͊͡ ˸ΦˢΦΣ 2025 
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͚͙̅͊ͯͤ͊͘͡͡ ˸ΦˢΦΣ 

 ͫ ͔ͭͯ͒ͤͭ 

ˣ͊΄͙͙͚ͪͫ͟͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͎͎͙ͨ͒͊ͦ;͔͙͚ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͙ͣΦ ˸Φ ˢͣͯ͟͡͡· 

͎Φ ̂ͺ͊Σ ˾͙ͦͫͫΎ 

 

˭˹ˢ˴˻˸˿́ˤ˻ ˨˩́˩˯ ˿́ˢ˾̊˩˥˻ ˨˻̊˴˻˶̎˹˻˥˻ ˤ˻˭˾ˢ˿́ˢ ˿ ̅˻˶̎˴˶˻˾˻˸  

˿ ˽˻˸˻̋̎̑ ˮ˭˻ˣ˾ˢ˭ˮ́˩˶̎˹˻˯ ˨˩̒́˩˶̎˹˻˿́ˮ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

 ʕͫ ͭ͊ͭΈ͔ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͔͎͎͙ͨ͒͊ͦ;͔͙͔ͫ͟ ͍͙ͯͫͦ͡Ύ ͙ ͔͙ͣͭͦ͒;͔͙͔ͫ͟ ͙͖ͨͪͣ· ͔͙ͦͤ͊ͦͣͤ͘͟͡Ύ ͔͔͚͒ͭ 

ͫͭ͊ͪ΄͔͎ͦ ͒ͦ΄ͦ͟͡Έ͎ͤͦͦ ͍ͦͪ͊ͫͭ͊͘ ͫ ͙ͪͯͫͫͣ͟ ͤ͊ͪͦ͒ͤ·ͣ ͺͦ͡Έͦͪͦͣ͟͡ ͔͍ͨͦͫͪ͒ͫͭͦͣ ͙͙͔ͦ͋ͪ͊ͭ͘͘͡Έ͚ͤͦ 

͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ ˻͍͋ͦͫͤͦ·͍͔͊ͭͫΎ ͤ͊͘;͙ͣͦͫͭΈ ͙͔͎ͤͭͪ͊ͼ͙͙ ͙͍ͫͯͫͫͭ͊͟ ͙ ͎ͯͫͭͤͦͦ ͎ͤ͊ͪͦ͒ͤͦͦ ͭ ͍ͦͪ;͔͍ͫͭ͊ ͒͡Ύ 

ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͼ͔ͤͤͦͫͭͤͦπͫ ͣ·͍͚ͫͦͦ͡ ͫͺ͔ͪ· ͔͖ͪ͋ͤ͊͟Σ ͍͙͙ͪ͊ͭ͘Ύ ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤͦπͭ ͍ͦͪ;͔͙ͫ͟ͻ 

͔͚ͫͨͦͫͦ͋ͤͦͫͭ ͙ ͙ͨͪͦ͋΅͔͙ͤΎ ͟ ͯ͟͡Έ͚ͭͯͪͤͦ ͙ͭͪ͊͒ͼ͙͙Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

ͫͭ͊ͪ΄͙͚ ͒ͦ΄ͦ͟͡Έͤ·͚ ͍ͦͪ͊ͫͭ͘Σ ͺͦ͡Έͦͪ͟͡Σ ͙͙͔ͦ͋ͪ͊ͭ͘͘͡Έͤ͊Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΣ 

 ͻ͔͍͔͔ͯ͒ͦ͗ͫͭͤͤͦ ͍͙͙͔ͪ͊ͭ͘Σ ͯ͟ ͡Έͭͯͪͤ·͔ ͼ͔͙ͤͤͦͫͭΦ 
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!ōǎǘǊŀŎǘ 

Ƙ́Ŝ ŀǊǝŎƭŜ ŘƛǎŎǳǎǎŜǎ ǘƘŜ ǇŜŘŀƎƻƎƛŎŀƭ ŎƻƴŘƛǝƻƴǎ ŀƴŘ ƳŜǘƘƻŘƻƭƻƎƛŎŀƭ ǘŜŎƘƴƛǉǳŜǎ ŦƻǊ ƛƴǘǊƻŘǳŎƛƴƎ 

ŎƘƛƭŘǊŜƴ ƻŦ ǎŜƴƛƻǊ ǇǊŜǎŎƘƻƻƭ ŀƎŜ ǘƻ wǳǎǎƛŀƴ ŦƻƭƪƭƻǊŜ ǘƘǊƻǳƎƘ Ǿƛǎǳŀƭ ŀŎǝǾƛǝŜǎΦ ¢ƘŜ ǎƛƎƴƛŬŎŀƴŎŜ ƻŦ ǘƘŜ 

ƛƴǘŜƎǊŀǝƻƴ ƻŦ ŀǊǘ ŀƴŘ ƻǊŀƭ Ŧƻƭƪ ŀǊǘ ŦƻǊ ǘƘŜ ŦƻǊƳŀǝƻƴ ƻŦ ǘƘŜ ŎƘƛƭŘΩǎ ǾŀƭǳŜπǎŜƳŀƴǝŎ ǎǇƘŜǊŜΣ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ 

ŀǊǝǎǝŎ ŀƴŘ ŎǊŜŀǝǾŜ ŀōƛƭƛǝŜǎ ŀƴŘ ŦŀƳƛƭƛŀǊƛȊŀǝƻƴ ǿƛǘƘ ŎǳƭǘǳǊŀƭ ǘǊŀŘƛǝƻƴ ƛǎ ǎǳōǎǘŀƴǝŀǘŜŘΦ 

YŜȅ ǿƻǊŘǎΥ  

ǎŜƴƛƻǊ ǇǊŜǎŎƘƻƻƭ ŀƎŜΣ ŦƻƭƪƭƻǊŜΣ Ǿƛǎǳŀƭ ŀǊǘǎΣ ŀǊǝǎǝŎ ŘŜǾŜƭƻǇƳŜƴǘΣ ŎǳƭǘǳǊŀƭ ǾŀƭǳŜǎΦ 

 

ˤ ͍͙ͯͫͦ͡Ύͻ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙͙ ͙͚͎ͪͦͫͫͫͦͦ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͦͫͦ͋ͯΌ ͊ͭͯ͊͟͡ΈͤͦͫͭΈ ͙͔͔ͨͪͦ͋ͪͭ͊ͭ ͊͒͊͘;͊ 

ͫͦͻ͔͙ͪ͊ͤͤΎ ͯ͟͡Έͭͯͪͤͦπ͙ ͙ͫͭͦͪ;͔͙ͫ͟ͻ ͙ͭͪ͊͒ͼ͙͚ ͙ ͔͔ͨͪ͒͊;͙ ͙ͻ ͨͦ͒ͪ͊ͫͭ͊Ό΅͔ͣͯ ͔͙ͨͦͦͤ͟͡ΌΦ 

͔͔̅͒ͪ͊͡Έͤ·͚ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͚ ͫͭ͊ͤ͒͊ͪͭ ͒ͦ΄ͦ͟͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ό͔͔͒͊͡Σ ̅˥˻˿ 

˨˻ύ ͔͔ͦͨͪ͒͡Ύ͔ͭ ͫͦͼ͙͊͡Έͤͦπ͟ ͯ͡Έ͔ͭͯͪͤͦ ͍͙͙͔ͪ͊ͭ͘ ͊͟͟ ͙͙͔ͨͪͦͪͭͭͤͯΌ ͦ͋͊ͫͭ͡Έ ͍͙͙ͦͫͨͭ͊ͤΎ ͔͖ͪ͋ͤ͊͟Σ ͊ 

͍͔͙͔ͦͫͦͤ ͙ͭͪ͊͒ͼ͙͚ ͚ͤ͊ͪͦ͒ͤͦ ͯ͟͡Έͭͯͪ· ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͊͟͟ ͦ͋Ύ͔͊ͭ͘͡Έͤ·͚ ͔ͦͣͨͦͤͤͭ͟ 

͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͫ͊Φ ˤ ͚͒͊ͤͤͦ ͍ͫΎ͙͘ ͍ͤ͊ͦͣͫͭͦ͘͟ ͒ͦ΄ͦ͟͡Έ͙͍ͤͦ͟ ͫ ͺͦ͡Έͦͪͦͣ͟͡ ͍·͔ͫͭͯͨ͊ͭ 

͍͊͗ͤ·ͣ ͔ͣͻ͙͊ͤͣͦͣ͘ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͒ͯͻ͍ͦͤͦπͤ ͍͍͔ͪ͊ͫͭͤͤ·ͻ ͼ͔͔͚ͤͤͦͫͭΦ ˻͙͒ͤͣ ͙͘ ͙͔͔ͤ͊͋ͦ͡ 

Ήͺͺ͔͙͍ͭͤ͟·ͻ ͔͍ͫͪ͒ͫͭ ͚ͭ͊ͦ͟ ͪ͊͋ͦͭ· Ύ͍͡Ύ͔ͭͫΎ ͙͙͔ͦ͋ͪ͊ͭ͘͘͡Έͤ͊Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΣ ͍ͨͦͦ͘͡ΎΌ΅͊Ύ ͔͒ͭΎͣ 

͍͙͙͙͍ͯ͊ͪͦ͊ͭ͘͘͡Έ ͦ͋ͪ͊͘·Σ ͯͫ͡·΄͊ͤͤ·͔ ͍ ͺͦ͡Έͦͪͤ͟͡·ͻ ͙͍͔͔͙ͨͪͦ͒ͤ͘ΎͻΣ ͙ ͔ͭͣ ͫ͊ͣ·ͣ ͎͔ͯ͋͗͡ ͙ͨͪͦͤ͊ͭ͟Έ 

͍ ͙ͻ ͫͣ·͍͔ͫͦͦ͡ ͔͙͔ͫͦ͒ͪ͗͊ͤΦ 

̅ͦ͡Έͦͪ͟͡Σ ͎ͫͦ͊ͫͤͦ͡ ˣΦ˹Φ ˽͙͍ͯͭͦͯ͡Σ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ζͯ͟͡ΈͭͯͪͤͯΌ ͨ͊ͣΎͭΈ ͤ͊ͪͦ͒͊Σ 

͔͔͍͔ͨͪ͒͊͊ͣͯΌ ͍ ͚ͯͫͭͤͦ ͺ͔ͦͪͣη ώпϐΦ ˤ͟͡Ό;͔͙͔ͤ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͫ͊ͦ͘͟͟Σ ͔ͨͦͭ΄͔͟Σ ͋·͙ͤ͡ ͙ ͎͊͊͒ͦ͘͟ ͍ 

͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͚ ͨͪͦͼ͔ͫͫ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͔ͤ ͭͦ͡Έͦ͟ ͍ͤ͊ͦͣͫͭͦ͘͟ ͔͔͚͒ͭ ͫ ͦ͋ͪ͊ͦͣ͘ ͙ͣͪ͊Σ ͙͍ͫͦ͗͡΄͙ͣͫΎ ͍ 

͚ͤ͊ͪͦ͒ͤͦ ͯ͟͡Έ͔ͭͯͪΣ ͤͦ ͙ ͖ͫͦ͒͊ͭ͘ ͍͙ͯͫͦ͡Ύ ͒͡Ύ ͍͙͙ͪ͊ͭ͘Ύ ͔ͪ;͙Σ ͍͔͙ͦͦ͋ͪ͊͗ͤΎΣ ͙ͫͨͦͫͦ͋ͤͦͫͭ ͟ ͦ͋ͪ͊ͤͦͣͯ͘ 

ͣ·΄͔͙ͤ͡ΌΦ ˤ ͭͦ ͔͗ ͍͔ͪͣΎ ͙͙͔ͦ͋ͪ͊ͭ͘͘͡Έͤ͊Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΣ ͊͟͟ ͔ͦͭͣ;͔͊ͭ ́Φ˿Φ ˴͍ͦͣ͊ͪͦ͊Σ ͍·͔ͫͭͯͨ͊ͭ ͔ͤ 

ͨͪͦͫͭͦ ͫͨͦͫͦ͋ͦͣ ͍͙͙ͪ͊ͭ͘Ύ ͣͦͭͦͪͤ·ͻ ͍ͤ͊·͍ͦ͟Σ ͤͦ ͙ ζ͔͍ͫͪ͒ͫͭͦͣ Ήͣͦͼ͙ͦͤ͊͡ΈͤͦπΉ͔͙ͫͭͭ;͔͎ͫͦͦ͟ ͙ͨͦͤ͊ͤ͘Ύ 

͔͚͍͙͔͒ͫͭͭ͡Έ͙ͤͦͫͭη ώнϐΦ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͫͦ;͔͙͔ͭ͊ͤ ͺͦ͡Έͦͪͤ͟͡·ͻ ͔͍ͭͫͭͦ͟ ͙ ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ ͍ͭͦͪ;͔͍ͫͭ͊ 
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ͦͭͪ͟·͍͔͊ͭ ΄͙͙͔ͪͦ͟ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ ͼ͔͎ͦͫͭͤͦͦ͡ ͍͙͙ͪ͊ͭ͘Ύ ͙͡;͙ͤͦͫͭ ͔͖ͪ͋ͤ͊͟Φ 

̅ͦ͡Έͦͪ͟͡ ͙ͭͪ͊͒ͼ͙ͦͤͤͦ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͊͟͟ ͔ͣͻ͙͊ͤͣ͘ ͔͔ͨͪ͒͊;͙ ͤͦͪͣ ͙ ͼ͔͔͚ͤͤͦͫͭ ͦͭ 

͔͙ͨͦͦͤ͟͡Ύ ͟ ͔͙ͨͦͦͤ͟͡ΌΦ ˶Φ˿Φ ˤ·͎͙͚ͦͭͫ͟ ͨͦ͒;͖͙͍ͪ͊͟͡Σ ;ͭͦ ͔͖ͪ͋ͤͦ͟ ͙͍͙͍͔ͨͪͫ͊͊ͭ ͯ͟͡Έͭͯͪͤ·͚ ͦͨ·ͭ ;͔͔ͪ͘ 

͍͟͡Ό;͔͙͔ͤ ͍ ͙͔ͫͫͭͣͯ ͤ͊͘;͔͙͚ͤΣ ͫͯ΅͔͍ͫͭͯΌ΅ͯΌ ͍ ͦ͋΅͔͍͔ͫͭ ώмϐΦ ˹͊ͪͦ͒ͤ·͔ ͙ͫ͊͘͟͟Σ ͔͙ͨͫͤ ͙ ͙͊͘͟͡;͙͟ 

͔͍ͨͪ͒ͦͫͭ͊͡ΎΌͭ ͔͖ͪ͋ͤͯ͟ ͙͍͙ͫͣͦ͡;͔͙͚ͫ͟ Ύ͘·͟Σ ͍ ͦͭͦͪͦͣ͟ ͙ͣͪ ͔͖ͨͪ͒ͫͭ͊ͭ ͍ ͦ͋ͪ͊͊͘ͻΣ ͒ͦͫͭͯͨͤ·ͻ 

͙͙ͨͦͤͣ͊ͤΌ ͒ͦ΄ͦ͟͡Έ͙ͤ͊͟Φ ̅ͦ͡Έͦͪͤ͟͡·͔ ͫΌ͔͗ͭ· ͔ͤ͊ͨͦͤͤ͡· ͣͦͪ͊͡Έͤ·ͣ ͔͙͔ͫͦ͒ͪ͗͊ͤͣΣ ͊ 

͍ͨͦͭͦͪΎ͔ͣͦͫͭΈ ͙͍͍ͣͦͭͦ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͙͙͊ͨͦͣͤ͊ͤ͘Ό ͙ ͙ͦͫͦͤ͊ͤ͘Ό ͫͣ·͍ͫͦ͡Φ 

˨͡Ύ ͔͔͚͒ͭ рπс ͔ͭ͡Σ ͤ͊ͻͦ͒Ύ΅͙ͻͫΎ ͤ͊ Ή͔ͭ͊ͨ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͙͡;ͤͦͫͭͤ·ͻ ͙͔͙͍ͦͪͤͭͪͦΣ ͔ͦͫͦ͋ͤͤͦ 

͍͊͗ͤ· Ήͣͦͼ͙ͦͤ͊͡Έͤͦ ͤ͊ͫ·΅͔ͤͤ·͔ ͔ͭͫͭ͟·Σ ͦ͋͊͒͊͡Ό΅͙͔ ;͖͚ͭͦ͟ ͚ͫͭͪͯͭͯͪͦ͟Φ ˮ͔ͣͤͤͦ ͙͔ͭ͊͟ ͔ͭͫͭ͟· 

ͻ͔͊ͪ͊ͭͪͤ͟· ͒͡Ύ ͎ͪͯͫͫͦͦ͟ ͺͦ͡Έͦͪ͊͟͡Υ ͫ͊ͦ͘͟;ͤ͊Ύ ͙͙ͭͪ͊͒;ͤͦͫͭΈΣ ͙͔͊ͤͭͭ͊͘ ͎͔͔͍ͪͦΣ ͔͔͙͔ͨͪͦ͒ͦͤ͡ 

͙ͫͨ·͙͚ͭ͊ͤΦ ˽͙ͫͻ͎͙ͦͦ͡;͔͙͔ͫ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͨͦ͊͘͟·͍͊ΌͭΣ ;ͭͦ ͦ͋ͪ͊ͤ͊͘Ύ ͙ͨͪͪͦ͒͊ ͎ͤ͊ͪͦ͒ͤͦͦ ͍ͭͦͪ;͔͍ͫͭ͊ 

͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͍͙͙ͪ͊ͭ͘Ό ͍͔͙ͦͦ͋ͪ͊͗ͤΎΣ ͊ ͙͙ͪͭͣ;ͤͦͫͭΈ ς ͅ ͙͍͙ͦͪͣͪͦ͊ͤΌ ͺ͔͙ͦͤͣ͊ͭ;͔͎ͫͦͦ͟ ͫͯ͡ͻ͊ ͙ 

͎͍͔ͨͦ͒ͦͭͦ͟ ͟ ͔ͨͦͫ͒ͯ͡Ό΅͔ͣͯ ͦ͋ͯ;͔͙ͤΌ ͎͔ͪ͊ͣͦͭΦ 

ˮ͙͔ͦ͋ͪ͊ͭ͘͘͡Έͤ͊Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͍·͔ͫͭͯͨ͊ͭ ͙͍͔ͯͤͪͫ͊͡Έͤ·ͣ ͍͙͒ͦͣ ͍ͭͦͪ;͔͚ͫͦ͟ ͙͍͙͊ͭͤͦͫͭ͟ ͍ 

͒ͦ΄ͦ͟͡Έͤͦͣ ͍͔ͦͪ͊ͫͭ͘Φ ˹͊ Ήͭͦͣ Ή͔ͭ͊ͨ ͔͖ͪ͋ͤͦ͟ ͍͔͍͔ͦ͊͒͊ͭ͡ ͔͙͔ͯͣͤͣ ͔͍ͨͪͦ͋ͪ͊ͦ͘·͍͊ͭΈ ͍͔͙͔ͤͯͭͪͤͤ 

ͦ͋ͪ͊͘· ͍ ͍͙ͯ͊͘͡Έͤ·͔ ͺͦͪͣ·Φ ˤΦ˿Φ ˸ͯͻ͙ͤ͊ ͯ͊͘͟·͍͔͊ͭΣ ;ͭͦ ͔͔ͨͪͻͦ͒ ͦͭ ͔͔ͨͪ͒ͣͭͤͦπͣ ͙͊ͤͨͯ͡Ύ͙͍͚ͭͤͦ 

͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͟ ͙͍͙ͫͣͦ͡;͔ͫͦͣͯ͟ ͙͔͙ͦ͋ͪ͊͗ͤ͘Ό ͙ͣͪ͊ Ύ͍͡Ύ͔ͭͫΎ ͟͡Ό;͔͍·ͣ ͔ͣͦͣͤͭͦͣ ͍ ͍͙͙͙ͪ͊ͭ͘ 

ͣ·΄͔͙ͤ͡Ύ ώоϐΦ ˾͙͍͙͔ͫͦ͊ͤΣ ͙͊ͨͨ͊͟͡ͼ͙ΎΣ ͔ͨ͊͟͡ ͙ ͔͙͍͒ͦͪ͊ͭͤ͊͟Ύ ͙ͪͦͫͨͫΈ ͫͦ͒͊͘Όͭ ͒͡Ύ ͔͖ͪ͋ͤ͊͟ 

͍ͦͣͦ͗ͤͦͫͭ͘Έ Ή͔͙͔͙͍ͫͨͪͣͤͭͪͦ͊ͭ͟Έ ͫ ͔͙ͣ͊ͭͪ͊ͦͣ͡ ͙ ͍·ͪ͊͗͊ͭΈ ͍͔ͫͦ͋ͫͭͤͤ·͔ ͔͔͙͍͙ͨͪ͗͊ͤΎΦ 

˿ ͭͦ;͙͟ ͔͙ͪͤ͘Ύ ͯ͟͡Έͭͯͪͤͦπ͙ ͙ͫͭͦͪ;͔͎ͫͦͦ͟ ͨͦ͒ͻͦ͒͊Σ ͙͙͔ͦ͋ͪ͊ͭ͘͘͡Έͤ͊Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͙͎͔ͪ͊ͭ ͪͦ͡Έ 

͔͙ͣ͒͊ͭͦͪ͊ ͔ͣ͗͒ͯ ͍͔͙ͤͯͭͪͤͤͣ ͦͨ·ͭͦͣ ͙ ͯ͟͡Έͭͯͪͤ·ͣ ͔͙͔ͫͦ͒ͪ͗͊ͤͣΦ ˽͙ͪ ͦ͋ͪ͊΅͔͙͙ͤ ͟ ͺͦ͡Έͦͪͤ͟͡·ͣ 

ͫΌ͔͗ͭ͊ͣ Ήͭ͊ ͔͙ͣ͒͊ͭͦͪͤ͊Ύ ͺͯͤ͟ͼ͙Ύ ͙͙͍͔ͯͫ͊ͭͫ͡ΎΥ ͔͖ͪ͋ͤͦ͟ ͔ͤ ͨͪͦͫͭͦ ͙͔ͦ͋ͪ͊͗͊ͭ͘ ͦ͋Ά͔ͭ͟· ͔ͪ͊͡Έ͙ͤͦͫͭΣ 

ͤͦ ͍͙͍͙ͦͫͨͪͦͦ͒ͭ͘ ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤ·͚ ͦ͋ͪ͊͘Σ ͔͊ͦ͗ͤͤ͘͡·͚ ͍ ͍͔ͫͦͫͤ͡·͚ ͔ͭͫͭ͟Φ ˤ ͨͪͦͼ͔͔ͫͫ ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ 

͙ͫͦ͒͊ͤ͘Ύ ͙ͨͪͦͫͻ͙ͦ͒ͭ ͙͔͙͙ͤͭͪͦͪ͊͘ͼ͙Ύ ͯ͟͡Έͭͯͪͤ·ͻ ͤͦͪͣ ͙ Ή͔͙ͫͭͭ;͔͙ͫ͟ͻ ͙͔͍͒͊ͦ͡Φ 

ˢ͙ͤ͊͘͡ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͍ͨͦͦ͘͡Ύ͔ͭ ͍·͔͙͒ͭ͡Έ ͔ͤͫͦ͟͡Έͦ͟ ͙ͨͪͤͼ͙͍ͨͦΣ 

͍͙͍ͦ͋ͯͫͦ͊͡͡Ό΅͙ͻ ͔ͯͫͨ΄ͤͦͫͭΈ ͙͔͎ͤͭͪ͊ͼ͙͙ ͺͦ͡Έͦͪ͊͟͡ ͙ ͙͙͔ͦ͋ͪ͊ͭ͘͘͡Έ͎ͤͦͦ ͍ͭͦͪ;͔͍ͫͭ͊Υ 

мΦ ˽͙ͪͤͼ͙ͨ ͯ͟͡Έ͚ͭͯͪͤͦ ͔͖͙ͫͦͦͭͤͫͤͤͦͫͭΣ ͊͘͟͡Ό;͊Ό΅͙͚ͫΎ ͍ ͔ͦͨͦͪ ͤ͊ ͤ͊ͼ͙ͦͤ͊͡Έͤ·͔ ͙ͭͪ͊͒ͼ͙͙ ͙ 

ͦ͋ͪ͊ͤ͘·͔ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ͡ΎΣ ͙͙͔͋͘͟͡ ͔͖ͪ͋ͤͯ͟Φ ˨͔͙ͭ ͔͎͡;͔ ͍͙͙ͦͫͨͪͤͣ͊Όͭ ͙͔ͪͯͫͫ͟ ͤ͊ͪͦ͒ͤ·͔ ͔ͨͦͭ΄͙͟Σ 

͙ͫ͊͘͟͟ ͙ ͋·͙ͤͤ͡·͔ ͫΌ͔͗ͭ·Σ ;͔ͣ ͊͋ͫͭͪ͊ͭͤ͟·͔ ͙͔ͭͪ͊ͭͯͪͤ͡·͔ ͔ͭͫͭ͟·Φ 

нΦ ˽͙ͪͤͼ͙ͨ ͔͒Ύ͔ͭ͡Έ͎ͤͦͫͭͤͦͦ ͨͦ͒ͻͦ͒͊Σ ͔͎ͨͪ͒ͨͦ͊͊͡Ό΅͙͚ ͍͟͡Ό;͔͙͔ͤ ͔͖ͪ͋ͤ͊͟ ͍ ͨͪͦͼ͔ͫͫ ͙͍͎͊ͭͤͦͦ͟ 

͔͍͙ͨͪͦ͋ͪ͊ͦ͊ͤ͘Ύ ͔͙ͫͦ͒ͪ͗͊ͤΎ ͺͦ͡Έͦͪ͊͟͡ ͍ ͍͔ͫͦ͋ͫͭͤͤ·͚ ͨͪͦ͒ͯͭ͟ ς ͪ ͙ͫͯͤͦ͟Σ ͦ͊͗͟͡͡Σ ͔͙͍͒ͦͪ͊ͭͤͯ͟Ό 

͙ͦͣͨͦ͘͟ͼ͙ΌΦ 

оΦ ˽͙ͪͤͼ͙ͨ Ήͣͦͼ͙ͦͤ͊͡Έ͚ͤͦ ͍͍͔ͦ͡;͖͙ͤͤͦͫͭΥ ͍͙͔ͦͫͨͭ͊ͭ͡Έ ͔͒ͦ͗ͤ͡ ͫͦ͒͊ͭ͘Έ ͊ͭͣͦͫͺ͔ͪͯ 

͔͔͙͍͙ͫͦͨͪ͗͊ͤΎ ͎͔ͪͦΎͣΣ ͍͟͡Ό;͙ͭΈ Ή͔͔ͣͤͭ͡· ͣͯ͘·͊͟͡Έ͎ͤͦͦ ͙ ͔ͪ;͔͍͎ͦͦ ͍͔͙ͫͦͨͪͦͦ͗͒ͤΎΦ 

пΦ ˽͙ͪͤͼ͙ͨ ͍͙͙͍͙͊ͪ͊ͭͤͦͫͭ ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤ·ͻ ͔͙͍ͣ͊ͭͪ͊ͦ͡Σ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙͚ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͍·͋ͦͪ͊ 

͙ Ή͔͙͔͙͍͙ͫͨͪͣͤͭͪͦ͊ͤ͟ΎΦ 

рΦ ˽͙ͪͤͼ͙ͨ ͙͔͎ͤͭͪ͊ͼ͙͙ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͔͚ͦ͋͊ͫͭ͡Σ ͖ͦͭͪ͊͗ͤͤ·͚ ͍ ̅˥˻˿ ˨˻Υ ͍͙͙͔ͪ͊ͭ͘ ͔ͪ;͙Σ 

͍͔ͨͦͤ͊͊ͭ͘͡Έ͔ͤͦ ͙ ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤͦπΉ͔͙ͫͭͭ;͔͔ͫͦ͟ ͍͙͙͔ͪ͊ͭ͘ ͦ͋Ά͔͙͒ͤΎΌͭͫΎ ͍ ͔͙͒ͤͦͣ ͨͪͦͼ͔͔ͫͫΦ 

˽͔͎͎͙͒͊ͦ;͔ͫ͊͟Ύ ͙ͨͪ͊ͭ͊͟͟ ͨͦ͊͘͟·͍͔͊ͭΣ ;ͭͦ ͙͔͔ͤ͊͋ͦ͡ Ήͺͺ͔͙͍ͭͤͦ͟ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔ͫ͒ͯ͡Ό΅͙ͻ 

ͺͦͪͣΥ 

мΦ ˴͔ͦͣͨͫͤ͟͡·͔ ͊ͤ͘Ύ͙ͭΎ ͨͦ ͙͍ͣͦͭ͊ͣ ͚ͤ͊ͪͦ͒ͤͦ ͙ͫ͊͘͟͟Σ ͍͟͡Ό;͊Ό΅͙͔ ;͔͙͔ͭͤΣ ͔͔͋ͫ͒ͯ ͙ ͙͍͙͔ͪͫͦ͊ͤ 

ό͙͔ͤ͊ͨͪͣͪΣ ͙͡͡Όͫͭͪ͊ͼ͙Ύ Ή͙͍ͨͦ͒ͦ͘ ζ˥͙ͯͫπ͡ ͔͔͙͋͒ηΣ ζ˴ͦͦ͋ͦ͟͡ηύΦ 

нΦ ͍́ͦͪ;͔͙͔ͫ͟ ͔͙͔ͣ͊ͫͭͪͫ͟Σ ͍ ͦͭͦͪ͟·ͻ ͔͙͒ͭ ͫͦ͒͊͘Όͭ ͦ͋Ά͔ͭ͟· ͎ͤ͊ͪͦ͒ͤͦͦ ͙͍ͫͯͫͫͭ͊͟Υ ͒·͍ͣͦͫͯ͟͟Ό 

͙͎ͪͯ΄ͯ͟Σ ͎͔ͦͪͦ͒ͼͯ͟Ό ͙ͪͦͫͨͫΈΣ ͯͪ͊͟΄͔͙͔ͤ ͒͡Ύ ͔͔͎ͦ͋ͪ͊Φ 
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оΦ ˴͔͙͍ͦͭͤ͟͡͡·͔ ͔ͨͪͦͭͤ͟·͔ ͪ͊͋ͦͭ·Σ ͙͔ͤ͊ͨͪͣͪ ζ˾ͯͫͫ͊͟Ύ ͙͋͊͘ηΣ ζ˽͙͙ͪ͊͒ͤ͘͟ ͎ͪͯͫͫͦͦ͟ ͤ͊ͪͦ͒͊ηΦ 

пΦ ˮ͙͔ͦ͋ͪ͊ͭ͘͘͡Έͤ·͔ ͙͎ͪ·π͙ ͤͫͼ͔͙͍͙ͤͪͦ͟Σ ͎͔͒ ͔͙͒ͭ ͙͍ͨͪͦͪͫͦ·͍͊Όͭ ͙͊ͭͪ͋ͯͭ· ͔͔͚ͨͪͫͦͤ͊͗Σ ͊ ͔͊ͭͣ͘ 

ͪ͊͘·͎ͪ·͍͊Όͭ ͫͼ͔ͤͯΦ 

рΦ ˾͊͋ͦͭ͊ ͫ ͙͡͡Όͫͭͪ͊ͼ͙Ύ͙ͣ ͙͍͔ͫͭͤ͘·ͻ ͻ͙͍ͯ͒ͦ͗ͤͦ͟ όˣ͙͙͙͋ͤ͡Σ ˴ͦͤ͊΄͔͍͙;ύΣ ;ͭͦ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ 

͍͙͙ͪ͊ͭ͘Ό ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ ͍ͯͫ͊͟Φ 

ˤ͟͡Ό;͔͙͔ͤ ͙͙͔ͦ͋ͪ͊ͭ͘͘͡Έ͚ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͍ ͨͪͦͼ͔ͫͫ ͍͔͙ͦͫͦͤΎ ͺͦ͡Έͦͪ͊͟͡ ͍͙͡Ύ͔ͭ ͤ͊Υ 

мΦ ˾͍͙͙͔͊ͭ͘ Ήͣͦͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͙͔͔ͤͭͭ͊͟͡͡Φ ˨͔͙ͭ ͯ;͊ͭͫΎ ͍ͪ͊ͫͨͦͤ͊͊ͭ͘Έ ͙ ͙ͦ͋ͪ͊͗͊ͭ͘Έ ;͍͍ͯͫͭ͊ ͎͔͔͍ͪͦΣ 

;ͭͦ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ Ή͙͙ͣͨ͊ͭΦ 

нΦ ͙͍͙͔̅ͦͪͣͪͦ͊ͤ ͙͍͙ͫͣͦ͡;͔͎ͫͦͦ͟ ͣ·΄͔͙ͤ͡ΎΦ ̅ͦ͡Έͦͪͤ͟͡·͔ ͦ͋ͪ͊͘· ͔ͭͪ͋ͯΌͭ ͦͭ ͔͖ͪ͋ͤ͊͟ 

͙ͫͨͦͫͦ͋ͤͦͫͭ ͙͔͔͙͍ͤͭͪͨͪͭͪͦ͊ͭΈ ͔ͣͭ͊ͺͦͪ·Σ ͔͍ͨͪͦ͋ͪ͊ͦ͘·͍͊ͭΈ ͙ͻ ͍ ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤ·͔ ͺͦͪͣ·Φ 

оΦ ˾͊ͫ΄͙͔͙͔ͪͤ ͍͎ͫͦ͊ͪͤͦͦ͡ ͊ͨ͊ͫ͊͘Φ ˤ ͨͪͦͼ͔͔ͫͫ ͔͙ͦ͋ͫͯ͗͒ͤΎ ͙͍ͪͫͯͤͦ͟ ͔͙͒ͭ ͙͍͙͙͊ͭͪͯ͘͟Όͭ ͔ͪ;͔͍·͔ 

ͦͤͫͭͪͯ͟͟ͼ͙͙Σ ͙ͦͨͫ·͍͊Όͭ ͫΌ͔͗ͭΦ 

пΦ ͔͙̏ͫͭͭ;͔͔ͫͦ͟ ͍͙͙͔ͦͫͨͭ͊ͤΦ ͔͔̉ͪ͘ ͍ͤ͊ͦͣͫͭͦ͘͟ ͫ ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤ·͙ͣ ͙ͫͭ͡Ύ͙ͣ ͤ͊ͪͦ͒ͤ·ͻ 

ͨͪͦͣ·͍ͫͦ͡ ͔͖ͪ͋ͤͦ͟ ͯ;͙ͭͫΎ ͍ͫͦͨͦͫͭ͊͡ΎͭΈ ͼ͍͔ͭΣ ͺͦͪͣͯ ͙ ͔͙͔ͫͦ͒ͪ͗͊ͤΦ 

рΦ ˿ͦͼ͙͙͊͊͘͡ͼ͙ΌΦ ˴͔͙͍ͦͭͤ͟͡͡·͔ ͍ͭͦͪ;͔͙͔ͫ͟ ͔ͨͪͦͭ͟· ͍ͫͨͦͫͦ͋ͫͭͯΌͭ ͍͙͙ͪ͊ͭ͘Ό ͙͙͍ͦͣͣͯͤ͊ͭͤ͟͟·ͻ 

͍ͤ͊·͍ͦ͟Σ ͔͙ͯͣͤΌ ͎͍͙͍͒ͦͦ͊ͪ͊ͭΈͫΎΣ ͔͔ͪ͊ͫͨͪ͒͡ΎͭΈ ͙ͪͦ͡Φ 

˿͙͔ͫͭͣͤ·͚ ͙͊ͤ͊͘͡ ͙͙ͨͪ͊ͭ͟͟ ͍ͨͦͦ͘͡Ύ͔ͭ ͫͺ͙͍ͦͪͣͯͪͦ͊ͭ͡Έ ͪΎ͒ ͍͙͚ͯͫͦ͡Σ ͔ͤͦ͋ͻ͙ͦ͒ͣ·ͻ ͒͡Ύ 

͔ͯͫͨ΄͚ͤͦ ͔͙ͪ͊͊͘͡ͼ͙͙ ͎ͨͪͦͪ͊ͣͣΥ 

мΦ ˹͙͊͡;͙͔ ͔͔ͨͪ͒ͣͭͤͦπͪ ͍͙͍͊͊͘Ό΅͔͚ ͔ͫͪ͒·Υ ͔ͪͨͪͦ͒ͯ͟ͼ͙͙Σ ͙͙͙͊ͯ͒ͦ͊ͨͫ͘ ͤ͊ͪͦ͒ͤ·ͻ ͔͔ͨͫͤΣ ͤ͊͋ͦͪ 

͍·͙͔ͪ͊ͭ͘͡Έͤ·ͻ ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤ·ͻ ͔͙͍ͣ͊ͭͪ͊ͦ͡Φ 

нΦ ˽ͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ ͎͍ͨͦ͒ͦͭͦ͊͟ ͔͎͎ͨ͒͊ͦ͊Σ ͍͔͙͔͊͒ͤ͡ ͔͙͚ͣͭͦ͒ͦ͟ ͍·͙͔ͪ͊ͭ͘͡Έ͎ͤͦͦ ;͔͙ͭͤΎΣ 

͍͋͊ͦ͘·͙ͣ ͙ͤ͊ͤ͘Ύ͙ͣ ͦ ͤ͊ͪͦ͒ͤ·ͻ ͨͪͦͣ·ͫ͊͡ͻΦ 

оΦ ˤ͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͫ ͔ͫͣΈ͖͚Φ ˾͙͔͙ͦ͒ͭ͡ ͍͍͔ͦ͊͟͡ΌͭͫΎ ͍ ͙͔ͫͦ͒͊ͤ͘ ͊͡Έ͍͋ͦͣͦ ζ˹͊΄͙ ͡Ό͙͋ͣ·͔ 

͙ͫ͊͘͟͟ηΣ ͍͔ͫͦͣͫͭͤ·͔ ͍·͍͙ͫͭ͊͟Σ ͙͎͍͔͙͔ͦͭͦͤ͘͡ ͔ͨͦ͒ͦ͟͡Φ 

пΦ ˽ͦ͒͋ͦͪ ͺͦ͡Έ͎ͦͪͤͦͦ͟͡ ͔͙ͣ͊ͭͪ͊͊͡ ͫ ͯ;͖ͭͦͣ ͍ͦͪ͊ͫͭͤ͘·ͻ ͔͔͚ͦͫͦ͋ͤͤͦͫͭΦ 

рΦ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͙͎͍͒͊ͦͦ͡·ͻ ͺͦͪͣ ͪ͊͋ͦͭ·Σ ͎ͦ͒͊͟ ͍͙͔ͦͫͨͭ͊ͭ͡Έ ͙͙͔ͫͭͣͯͪͯͭ͡ ͔͖ͪ͋ͤ͊͟ ͟ 

ͪ͊ͣ͘·΄͔͙ͤ͡Ό ͙ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤͦͣͯ ͙͔͔͙͍͙ͤͭͪͨͪͭͪͦ͊ͤΌ ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ ͦ͋ͪ͊͊͘Φ 

˭͍ͤ͊ͦͣͫͭͦ͟ ͔͔͚͒ͭ ͫͭ͊ͪ΄͔͎ͦ ͒ͦ΄ͦ͟͡Έ͎ͤͦͦ ͍ͦͪ͊ͫͭ͊͘ ͫ ͺͦ͡Έͦͪͦͣ͟͡ ;͔͔ͪ͘ ͙͙͔ͦ͋ͪ͊ͭ͘͘͡ΈͤͯΌ 

͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ Ύ͍͡Ύ͔ͭͫΎ ͤ͊ͯ;ͤͦ ͙ ͔͙ͣͭͦ͒;͔͙ͫ͟ ͍ͦ͋ͦͫͤͦ͊ͤͤ·ͣ ͫͨͦͫͦ͋ͦͣ ͙ͨͪͦ͋΅͔͙ͤΎ ͔͖ͪ͋ͤ͊͟ ͟ 

ͯ͟͡Έͭͯͪͤͦͣͯ ͔͙ͤ͊ͫ͒͡ΌΦ ˮ͙͔ͦ͋ͪ͊ͭ͘͘͡Έ͔ͤͦ ͍ͭͦͪ;͔͍ͫͭͦ ͍·͔ͫͭͯͨ͊ͭ ͔ͤ ͭͦ͡Έͦ͟ ͔͍ͫͪ͒ͫͭͦͣ ͍͙͙ͯ͊͊͘͘͡ͼ͙͙ 

ͯͫ͡·΄͎͊ͤͤͦͦΣ ͤͦ ͙ ͔ͣͻ͙͊ͤͣͦͣ͘ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ Ή͔͙ͫͭͭ;͔͎ͫͦͦ͟ ͙ͫͦͤ͊ͤ͘ΎΣ ͍͍͔ͤͪ͊ͫͭͤͤ·ͻ ͔͍͔͙͚ͨͪ͒ͫͭ͊ͤ͡ 

͙ Ήͣͦͼ͙ͦͤ͊͡Έ͚ͤͦ ͦͭ͘·͍;͙͍͙ͦͫͭΦ ̏ͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͚ͤͦ ͪ͊͋ͦͭ· ͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ͫͦ͋͡Ό͔͙͔͒ͤͣ 

͙ͨͪͤͼ͙͍ͨͦ ͯ͟͡Έ͙ͭͯͪͦͫͦͦ͋ͪ͊ͤͦͫͭ͘Σ ͔͒Ύ͔ͭ͡Έ͎ͤͦͫͭͤͦͦ ͨͦ͒ͻͦ͒͊ ͙ ͙͔͎ͤͭͪ͊ͼ͙͙ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͔͚ͦ͋͊ͫͭ͡Σ 

͙ͨͪͦͨͫ͊ͤͤ·ͻ ͍ ̅˥˻˿ ˨˻Φ ˾͊ͪ͊͋ͦͭ͊ͤͤ͘·͔ ͔͙ͣͭͦ͒;͔͙͔ͫ͟ ͙͖ͨͪͣ· ͙ ͙ͨͪ͊ͭ͟;͔͙͔ͫ͟ ͔͔ͪͦͣͤ͒͊͟ͼ͙͙ ͎ͣͦͯͭ 

͋·ͭΈ ͙ͫͨͦ͡Έ͍ͦ͊ͤ͘· ͔͎͎͙ͨ͒͊ͦ͊ͣ ˨˻˻ ͙ͨͪ ͔͙͙ͨͦͫͭͪͦͤ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͎ͨͪͦͪ͊ͣͣΣ ͍͔ͤ͊ͨͪ͊ͤͤ͡·ͻ ͤ͊ 

ͯ͟͡Έͭͯͪͤͦπͼ͔͔ͤͤͦͫͭͤͦ ͍͙͙͔ͪ͊ͭ͘ ͒ͦ΄ͦ͟͡Έ͙͍ͤͦ͟Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ ˤ·͎͙͚ͦͭͫ͟Σ ˶Φ˿Φ ˤ͔͙͔ͦͦ͋ͪ͊͗ͤ ͙ ͍ͭͦͪ;͔͍ͫͭͦ ͍ ͔͒ͭͫͦͣ͟ ͍͔ͦͪ͊ͫͭ͘ ώ͔́ͫͭ͟ϐ κ ˶Φ˿Φ ˤ·͎͙͚ͦͭͫ͟Φ ς ˸ ΦΥ 

˶͙͙͊͋ͪͤͭΣ нлмфΦ ς нлу ͫΦ 

нΦ ˴͍ͦͣ͊ͪͦ͊Σ ́Φ˿Φ ͔͍͔͔̆ͯ͒ͦ͗ͫͭͤͤͦ ͍͙͙͔ͦͫͨͭ͊ͤ ͙ ͍͙͙͔ͪ͊ͭ͘ ͒ͦ΄ͦ͟͡Έ͙͍ͤͦ͟ ώ͔́ͫͭ͟ϐ κ ́Φ˿Φ ˴͍ͦͣ͊ͪͦ͊Φ ς ˸ ΦΥ 

˽͍͔ͪͦͫ΅͔͙͔ͤΣ нлмуΦ ς нрс ͫΦ 

оΦ ˸ͯͻ͙ͤ͊Σ ˤΦ˿Φ ˨͔ͭͫ͊͟Ύ ͙ͨͫͻ͎͙ͦͦ͡Ύ ώ͔́ͫͭ͟ϐ κ ˤΦ˿Φ ˸ͯͻ͙ͤ͊Φ ς ˸ΦΥ ˢ͔͙͊͒ͣ͟ΎΣ нлннΦ ς псп ͫΦ 

пΦ ˽͙͍ͯͭͦ͡Σ ˣΦ˹Φ ̅ͦ͡Έͦͪ͟͡ ͙ ͤ͊ͪͦ͒ͤ͊Ύ ͯ͟͡Έͭͯͪ͊ ώ͔́ͫͭ͟ϐ κ ˣΦ˹Φ ˽͙͍ͯͭͦ͡Φ ς ˿˽͋ΦΥ ˹͊ͯ͊͟Σ нлмлΦ ς омн ͫΦ 

ϭ̅ ͚͙͊ͯͤ͊͘͡͡ ˸ΦˢΦΣ нлнр 
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͚͙̅͊ͯͤ͊͘͡͡ ˸ΦˢΦΣ  

͔ͫͭͯ͒ͤͭ 

ˣ͊΄͙͙͚ͪͫ͟͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͎͎͙ͨ͒͊ͦ;͔͙͚ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͙ͣΦ ˸Φ ˢͣͯ͟͡͡· 

͎Φ ̂ͺ͊Σ ˾͙ͦͫͫΎ 

 

ˮ˭˻ˣ˾ˢ˭ˮ́˩˶̎˹ˢ̒ ˨˩̒́˩˶̎˹˻˿́̎ ˴ˢ˴ ˿˾˩˨˿́ˤ˻ ˾ˢ˭ˤˮ́ˮ̒ ˨˩́˩˯ ˿́ˢ˾̊˩˥˻ 

 ˨˻̊˴˻˶̎˹˻˥˻ ˤ˻˭˾ˢ˿́ˢ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

 ʕͫ ͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͙͙͔ͦ͋ͪ͊ͭ͘͘͡Έͤ͊Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͊͟͟ Ήͺͺ͔͙͍͔ͭͤͦ͟ ͔͍ͫͪ͒ͫͭͦ ͍͙͙ͪ͊ͭ͘Ύ 

͔͔͚͒ͭ ͫͭ͊ͪ΄͔͎ͦ ͒ͦ΄ͦ͟͡Έ͎ͤͦͦ ͍ͦͪ͊ͫͭ͊͘Φ ˹͊ ͍͔ͦͫͤͦ ͙͊ͤ͊͊͘͡ ͔ͦͭ;͔͍͔ͫͭͤͤ·ͻ ͙ ͍͔͔ͫͦͪͣͤͤ·ͻ 

͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͪ͊ͫͪ͟·͍͊ΌͭͫΎ ͙ͨͫͻ͎ͦͦͦ͡πͨ ͔͎͎͙͒͊ͦ;͔͙͔ͫ͟ ͔͊ͫͨͭ͟· ͍͙͡Ύ͙ͤΎ ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ ͍ͭͦͪ;͔͍ͫͭ͊ 

ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͣ·΄͔͙ͤ͡ΎΣ ͔ͪ;͙Σ Ήͣͦͼ͙ͦͤ͊͡Έͤͦπ͍ ͔͍͚ͦͦ͡ ͫͺ͔ͪ· ͙ ͫͦͼ͙͊͡Έͤͦπ͟ ͙͙͍ͦͣͣͯͤ͊ͭͤ͟·ͻ ͍ͤ͊·͍ͦ͟Φ 

ˤ·Ύ͍͔ͤ͡· ͔͎͎͙ͨ͒͊ͦ;͔͙͔ͫ͟ ͍͙ͯͫͦ͡ΎΣ ͍ͫͨͦͫͦ͋ͫͭͯΌ΅͙͔ ͔ͪͯ͘͡Έ͙͍͚ͭ͊ͭͤͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͙͙͔ͦ͋ͪ͊ͭ͘͘͡Έ͚ͤͦ 

͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

ͫͭ͊ͪ΄͙͚ ͒ͦ΄ͦ͟͡Έͤ·͚ ͍ͦͪ͊ͫͭ͘Σ ͙͙͔ͦ͋ͪ͊ͭ͘͘͡Έͤ͊Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΣ ͍͙͙͔ͪ͊ͭ͘ ͔͔ͪ͋ͤ͊͟Σ 

 ͻ͔͍͔͔ͯ͒ͦ͗ͫͭͤͤͦ ͍ͭͦͪ;͔͍ͫͭͦΦ 
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!ōǎǘǊŀŎǘ 

Ƙ́Ŝ ŀǊǝŎƭŜ ŜȄŀƳƛƴŜǎ Ǿƛǎǳŀƭ ŀŎǝǾƛǘȅ ŀǎ ŀƴ ŜũŜŎǝǾŜ ƳŜŀƴǎ ƻŦ ŘŜǾŜƭƻǇƳŜƴǘ ŦƻǊ ŎƘƛƭŘǊŜƴ ƻŦ ǎŜƴƛƻǊ 

ǇǊŜǎŎƘƻƻƭ ŀƎŜΦ .ŀǎŜŘ ƻƴ ǘƘŜ ŀƴŀƭȅǎƛǎ ƻŦ ŘƻƳŜǎǝŎ ŀƴŘ ƳƻŘŜǊƴ ǊŜǎŜŀǊŎƘΣ ǘƘŜ ǇǎȅŎƘƻƭƻƎƛŎŀƭ ŀƴŘ ǇŜŘŀƎƻƎƛŎŀƭ 

ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ƛƴƅǳŜƴŎŜ ƻŦ ŀǊǝǎǝŎ ŎǊŜŀǝǾƛǘȅ ƻƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘƛƴƪƛƴƎΣ ǎǇŜŜŎƘΣ ŜƳƻǝƻƴŀƭπǾƻƭƛǝƻƴŀƭ 

ǎǇƘŜǊŜ ŀƴŘ ǎƻŎƛŀƭ ŀƴŘ ŎƻƳƳǳƴƛŎŀǝƻƴ ǎƪƛƭƭǎ ŀǊŜ ǊŜǾŜŀƭŜŘΦ tŜŘŀƎƻƎƛŎŀƭ ŎƻƴŘƛǝƻƴǎ ǘƘŀǘ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ 

ŜũŜŎǝǾŜ ƻǊƎŀƴƛȊŀǝƻƴ ƻŦ Ǿƛǎǳŀƭ ŀŎǝǾƛǝŜǎ ƘŀǾŜ ōŜŜƴ ƛŘŜƴǝŬŜŘΦ 

YŜȅ ǿƻǊŘǎΥ 

 ǎŜƴƛƻǊ ǇǊŜǎŎƘƻƻƭ ŀƎŜΣ Ǿƛǎǳŀƭ ŀŎǝǾƛǘȅΣ ŎƘƛƭŘ ŘŜǾŜƭƻǇƳŜƴǘΣ ŀǊǝǎǝŎ ŎǊŜŀǝǾƛǘȅΦ 

 

˾͍͙͙͔͊ͭ͘ ͔͔ͪ͋ͤ͊͟ ͫͭ͊ͪ΄͔͎ͦ ͒ͦ΄ͦ͟͡Έ͎ͤͦͦ ͍ͦͪ͊ͫͭ͊͘ Ύ͍͡Ύ͔ͭͫΎ ͎͎ͣͤͦͦͪ͊ͤͤ·ͣ ͨͪͦͼ͔ͫͫͦͣΣ 

͍͟͡Ό;͊Ό΅͙ͣ ͍͔͙͔ͫͭ͊ͤͦͤ͡ ͍͔ͨͦͤ͊͊ͭ͘͡Έ͚ͤͦΣ Ήͣͦͼ͙ͦͤ͊͡Έ͚ͤͦΣ ͔ͪ;͔͍͚ͦΣ ͍͙͎͔͒͊ͭ͡Έ͚ͤͦ ͙ ͙͡;͚ͤͦͫͭͤͦ 

ͫͺ͔ͪΦ ˻͙͒ͤͣ ͙͘ ͍͔͚͊͗ͤ΄͙ͻ ͔͍ͦͣͨͦͤͤͭͦ͟ ͍͙͔ͦͫͨͭ͊ͭ͡Έͤͦπͦ ͍͔͋ͪ͊ͦ͊ͭ͘͡Έ͚ͤͦ ͪ͊͋ͦͭ· ͍ ͔͒ͭͫͦͣ͟ ͫ͊͒ͯ 

͍·͔ͫͭͯͨ͊ͭ ͙͙͔ͦ͋ͪ͊ͭ͘͘͡Έͤ͊Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΣ ͍ͨͦͦ͘͡ΎΌ΅͊Ύ ͔͔ͪ͋ͤͯ͟ ͨͪͦΎ͍͡ΎͭΈ ͙͙͍͙ͤ͒͒ͯ͊͡ΈͤͦͫͭΈ ͙ 

͍͔͙͚ͤͯͭͪͤͤ ͙ͣͪΦ 

ˤ ͍͔͍͙͙ͫͦͦͭͭͫͭ ͫ ͔͔̅͒ͪ͊͡Έͤ·ͣ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͣ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͣ ͫͭ͊ͤ͒͊ͪͭͦͣ ͒ͦ΄ͦ͟͡Έ͎ͤͦͦ 

͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ό͔͔͒͊͡Σ ̅˥˻˿ ˨˻ύ ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤͦπΉ͔͙ͫͭͭ;͔͔ͫͦ͟ ͍͙͙͔ͪ͊ͭ͘ ͙ͨͪͤ͊ͤͦ͘ ͚ͦ͒ͤͦ ͙͘ ͨΎ͙ͭ 

ͦ͋Ύ͔͊ͭ͘͡Έͤ·ͻ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͔͚ͦ͋͊ͫͭ͡Σ ;ͭͦ ͨͦ͒;͔͙͍͔ͪ͊ͭ͟ ͙͙͔ͨͪͦͪͭͭ ͺͦͪͣ ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ 

͍ͭͦͪ;͔͍ͫͭ͊ ͍ ͔͙͙ͨͦͫͭͪͦͤ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͫ͊Φ ˿ͭ͊ͤ͒͊ͪͭ ͺ͙͙͔ͫͪͯͭ͟ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͙ͫͦ͒͊ͤ͘Ύ 

͍͙͚ͯͫͦ͡Σ ͍ ͦͭͦͪ͟·ͻ ͔͔ͪ͋ͤͦ͟ ͔ͣͦ͗ͭ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤͦ ͙ ͍ͭͦͪ;͔͙ͫ͟ ͍͙͍ͦͫ͊͊ͭΈ ͫͨͦͫͦ͋· ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ 

͍·͔͙ͪ͊͗ͤΎΣ ͍͟͡Ό;͊Ύ ͙͍͙͔ͪͫͦ͊ͤΣ ͔ͨͯ͟͡Σ ͙͊ͨͨ͊͟͡ͼ͙Ό ͙ ͎͙͔͒ͪͯ ͍͙͒· ͙͙͔ͦ͋ͪ͊ͭ͘͘͡Έ͎ͤͦͦ ͍ͭͦͪ;͔͍ͫͭ͊Φ 

ˮ͙͔ͦ͋ͪ͊ͭ͘͘͡Έͤ͊Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͍ ͒ͦ΄ͦ͟͡Έͤͦͣ ͍͔ͦͪ͊ͫͭ͘ ͙͔͍ͫͫ͒ͦ͊͊ͫ͡͡Έ ͎͙͙ͣͤͦͣ 

͔ͦͭ;͔͍͔ͫͭͤͤ·͙ͣ ͙ͨͫͻ͎͙ͦͦ͊ͣ͡ ͙ ͔͎͎͙ͨ͒͊ͦ͊ͣΦ ˴͙͊ͫͫ͡;͔͙͔ͫ͟ ͔͙ͨͦͦ͗ͤ͡Ύ ˶Φ˿Φ ˤ·͎͎ͦͭͫͦͦ͟ ͦ ͔ͦͤ͘ 

͙͚͋͗͊͡΄͔͎ͦ ͍͙͙ͪ͊ͭ͘ΎΣ ͔͙͙ͭͦͪ ͍ͭͦͪ;͔͍ͫͭ͊ ͙ ͍͔͙ͦͦ͋ͪ͊͗ͤΎ ͔͔ͪ͋ͤ͊͟ ͍ͫͦͫͭ͊͡ΎΌͭ ͍ͦͫͤͦͯ ͍͔͔͎ͫͦͪͣͤͤͦͦ 

͙͙ͨͦͤͣ͊ͤΎ ͙ͪͦ͡ ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ ͍ͭͦͪ;͔͍ͫͭ͊ ͍ ͺ͙͍͙͙ͦͪͣͪͦ͊ͤ ͙͡;͙ͤͦͫͭ ώнϐΦ ˾͍͙͍͊͊͘Ύ ͙͔͙͒ ͯ͟͡Έͭͯͪͤͦπ
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͙͙ͫͭͦͪ;͔͎ͫͦͦ͟ ͨͦ͒ͻͦ͒͊Σ ͍͔͔ͫͦͪͣͤͤ·͔ ͙͔͍͔͙ͫͫ͒ͦ͊ͭ͡͡ ͨͦ͒;͔͙͍ͪ͊͟Όͭ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͙ͫͦ͒͊ͤ͘Ύ ͍͙͚ͯͫͦ͡ 

͒͡Ύ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͍ͫ͊ͣͦ·͔͙ͪ͊͗ͤΎ ͔͔ͪ͋ͤ͊͟ ͍ ͨͪͦͼ͔͔ͫͫ ͙͍͙ͪͫͦ͊ͤΎΣ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ ͙ ͎͙͒ͪͯͻ ͍͙͍͒ͦ 

͙͙͔ͦ͋ͪ͊ͭ͘͘͡Έ͚ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ 

ˤ ͭͦ ͔͗ ͍͔ͪͣΎ ͍͔͔ͫͦͪͣͤͤ͊Ύ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ͊Ύ ͔ͪ͊͡ΈͤͦͫͭΈ ͔ͨͪ͒ΆΎ͍͡Ύ͔ͭ ͍ͤͦ·͔ ͔͍͙ͭͪ͋ͦ͊ͤΎ ͟ 

͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤͦπͭ ͍ͦͪ;͔͎ͫͦͦ͟ ͨͪͦͼ͔ͫͫ͊Σ ͍ ͭͦͣ ;͙͔ͫ͡ ;͔͔ͪ͘ ͙͔͎ͤͭͪ͊ͼ͙Ό ͍͔͔ͫͦͪͣͤͤ·ͻ 

͔ͭͻ͎͙͚ͤͦͦ͡Σ ͙͍͊ͭͤ͟·ͻ ͔͍ͣͭͦ͒ͦ ͙ ͙͙͍͙͙ͤ͒͒ͯ͊͊͘͡ͼ͙͙ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͎ͤͦͦ ͣ͊ͪ΄ͪͯͭ͊Φ 

ˮ͙͔ͦ͋ͪ͊ͭ͘͘͡Έͤ͊Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͦͫͦ͋·͚ ͍͙͒ ͙͍͚ͨͪͦ͒ͯͭͤͦ͟ ͙͍͙͊ͭͤͦͫͭ͟ 

͔͔ͪ͋ͤ͊͟Σ ͍͔͚ͤ͊ͨͪ͊ͤͤͦ͡ ͤ͊ ͙͔ͫͦ͒͊ͤ͘ ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ ͦ͋ͪ͊͊͘Φ ˩͔ ͔ͫͨͼ͙ͺ͙;͔͔ͫͦ͟ ͙ͦͭ͡;͙͔ τ ͔ͤ ͭͦ͡Έͦ͟ 

͍ ͔ͪͯ͘͡Έ͔ͭ͊ͭΣ ͤͦ ͙ ͍ ͨͪͦͼ͔͔ͫͫΣ ͦͭͦͪ͟·͚ Ύ͍͡Ύ͔ͭͫΎ ͎ͯ͋ͦͦ͟͡ ͙͡;ͤͦͫͭͤ·ͣΣ Ήͣͦͼ͙ͦͤ͊͡Έͤͦ ͤ͊ͫ·΅͔ͤͤ·ͣ ͙ 

͍ͭͦͪ;͔͙ͫͣ͟Φ 

˴͊͟ ͔ͦͭͣ;͊͡ ˣΦ˸Φ ͔͍́ͨͦ͡Σ ζ͍ͭͦͪ;͔͍ͫͭͦ ͔͔ͪ͋ͤ͊͟ Ύ͍͡Ύ͔ͭͫΎ ͍͊͗ͤ·ͣ ͍͙͔ͯͫͦͣ͡ ͔͎ͦ ͍͙͙ͪ͊ͭ͘ΎΣ 

ͨͦͫͦ͟͡Έͯ͟ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͍ͤͦ·ͻ ͙ͨͫͻ͎͙ͦͦ͡;͔͙ͫ͟ͻ ͫͭͪͯͭͯͪ͟η ώрϐΦ 

˽ͪͦͼ͔ͫͫ ͙ͫͦ͒͊ͤ͘Ύ ͙͔͙ͦ͋ͪ͊͗ͤ͘Ύ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͍͙͙ͪ͊ͭ͘Ό ͎ͤ͊͡Ύ͒ͤͦπͦ ͎͋ͪ͊ͤͦͦ͘ ͙ ͎ͤ͊͡Ύ͒ͤͦπ

ͫͻ͔͙ͣ͊ͭ;͔͎ͫͦͦ͟ ͣ·΄͔͙ͤ͡ΎΣ ;ͭͦ Ύ͍͡Ύ͔ͭͫΎ ͍͔͒ͯ΅͙ͣ ͙ͭͨͦͣ ͣ·΄͔͙ͤ͡Ύ ͒ͦ΄ͦ͟͡Έ͙ͤ͊͟Φ ˤ ͻ͔ͦ͒ ͙͍͙ͪͫͦ͊ͤΎ 

͔͔ͪ͋ͤͦ͟ ͯ;͙ͭͫΎ ͙͙͍͊ͤ͊ͪͦ͊ͭ͘͡Έ ͺͦͪͣ· ͔͔͍ͨͪ͒ͣͭͦΣ ͙ͻ ͍͔͔ͨͪͦͫͭͪ͊ͤͫͭͤͤͦ ͔͙͔ͪ͊ͫͨͦͦ͗ͤ͡Σ ͍·͔͒͡ΎͭΈ 

͔͙ͦͫͦ͋ͤͤͦͫͭΣ ͍͙͍ͯͫͭ͊ͤ͊͊ͭ͡Έ ͙ͨͪ;͙ͤͤͦπͫ ͔͍͔͒ͫͭͤͤ͡·͔ ͍ͫΎ͙͘Φ 

˽ͦ ͔͙ͣͤͤΌ ˹ΦˢΦ ˤ͔͎͙͚ͭͯͤͦ͡Σ ͙͙͔ͦ͋ͪ͊ͭ͘͘͡Έͤ͊Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ 

͔ͫͤͫͦͪͤ·ͻ Ή͍ͭ͊ͦͤͦ͡Σ ͍·ͫͭͯͨ͊Ύ ͍͔͚ͫͦͦ͋ͪ͊ͤͦ͘ ζ΄͚ͦͦ͟͡ ͍͙ͦͫͨͪΎ͙ͭΎη ώмϐΦ ˴͊͗͒·͚ ͊ͭ͟ ͙͍͙ͪͫͦ͊ͤΎ τ Ήͭͦ 

͍͔͔ͦ͒ͤͦͪͣͤͤͦ ͨͪͦͼ͔ͫͫ ͤ͊͋͡Ό͔͙͒ͤΎΣ ͙͊ͤ͊͊͘͡Σ ͍͔͙ͫͪ͊ͤͤΎ ͙ ͦ͋ͦ͋΅͔͙ͤΎΦ 

˿͙͔ͦ͒͊ͤ͘ ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ ͦ͋ͪ͊͊͘ ͔͔ͭͪ͋ͯͭ ͙͍͎͊ͭͤͦͦ͟ ͨͪͦΎ͍͔͙ͤ͡Ύ ͍͔͙ͦͦ͋ͪ͊͗ͤΎΣ 

Ήͣͦͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͦͭͤͦ΄͔͙ͤΎ ͟ ͙͔ͦ͋ͪ͊͗͊ͣͦͣͯ͘Φ ̏ͣͦͼ͙ͦͤ͊͡Έͤ͊Ύ ͤ͊ͫ·΅͔ͤͤͦͫͭΈ ͙͙͔ͦ͋ͪ͊ͭ͘͘͡Έ͚ͤͦ 

͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͔͔͒͊ͭ͡ ͔͔ ͙ͦ͒ͤͣ ͙͘ ͍ͦͫͤͦͤ·ͻ ͍ͫͨͦͫͦ͋ͦ Ήͣͦͼ͙ͦͤ͊͡Έ͚ͤͦ ͎͙ͪ͊ͪͯ͘͘͟Φ ͔͔̉ͪ͘ 

ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤ·͔ ͦ͋ͪ͊͘· ͔͔ͪ͋ͤͦ͟ ͍·͔ͪ͊͗͊ͭ ;͍͍ͯͫͭ͊Σ ͦͭͦͪ͟·͔ ͔ͤ ͍͔͎ͫ͒͊ ͔ͫͨͦͫͦ͋ͤ ͍·͙ͪ͊ͭ͘Έ ͔ͪ;͔͍·ͣ 

͔ͨͯͭͣΦ 

ˤ͔͍ͦ͡·͔ ͊͟;͔͍ͫͭ͊ ͺ͙ͦͪͣͪͯΌͭͫΎ ͎͋͊ͦ͒͊ͪ͡Ύ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͍͔͙͒ͦͫͭ ͪ͊͋ͦͭͯ ͒ͦ ͔ͪͯ͘͡Έͭ͊ͭ͊Σ 

͔͔͍ͨͪͦ͒ͦ͡ ͙ͭͪͯ͒ͤͦͫͭΦ ˾͔͔͋ͤͦ͟ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤͦ ͙͔ͦͤͭͪͦͪͯͭ͟͡ ͨͪͦͼ͔ͫͫΣ ͦͼ͔͙͍͔ͤ͊ͭ ͊͟;͔͍ͫͭͦ ͍͔͚ͫͦ 

ͪ͊͋ͦͭ·Σ ͯ;͙ͭͫΎ ͙ͫͦͦͭͤͦͫͭΈ ͊ͣ͘·͔ͫ͡ ͙ ͍ͦͨͦ͡΅͔͙͔ͤΦ 

ˮ͙͔ͦ͋ͪ͊ͭ͘͘͡Έͤ͊Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͔ͭͫͤͦ ͍ͫΎ͊ͤ͊͘ ͫ ͍͙͙͔ͪ͊ͭͣ͘ ͔ͪ;͙Φ ˻͙ͨͫ·͍͊Ύ ͙͔͙͔ͦ͋ͪ͊͗ͤ͘Σ 

ͦ͋ͫͯ͗͒͊Ύ ͊ͣ͘·͔ͫ͡Σ ͤ͊͘·͍͊Ύ ͔͔ͨͪ͒ͣͭ·Σ ͼ͍͔ͭ͊Σ ͨͪͦͼ͔ͫͫ·Σ ͔͔ͪ͋ͤͦ͟ ͪ͊ͫ΄͙ͪΎ͔ͭ ͍ͫͦ͊ͪͤ͡·͚ ͊ͨ͊ͫ͘Σ ͯ;͙ͭͫΎ 

͙ͫͭͪͦͭΈ ͍ͫΎ͔ͤͦ͘ ͍·ͫ͊͘͟·͍͙͔͊ͤΦ 

ˮ͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ́Φ˿Φ ˴͍͚ͦͣ͊ͪͦͦ ͙ ˶ΦˢΦ ˤ͔͎͔ͤͪ ͨͦ͊͘͟·͍͊ΌͭΣ ;ͭͦ ͙͍͔͊ͭͤͦ͟ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ 

͙͙͔ͦ͋ͪ͊ͭ͘͘͡Έ͚ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͍ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤͦͣ ͨͪͦͼ͔͔ͫͫ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͔͔͋ͦ͡ ͍·ͫͦͦͣͯ͟ ͍ͯͪͦͤΌ 

͔ͪ;͙ ͯ ͒ͦ΄ͦ͟͡Έ͙͍ͤͦ͟ ώпϐΦ 

˿͍͔ͦͣͫͭͤ·͔ ͺͦͪͣ· ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ ͍ͭͦͪ;͔͍ͫͭ͊ ͎ͨͦͣͦ͊Όͭ ͔͔ͪ͋ͤͯ͟ ͍͟͡Ό;͊ͭΈͫΎ ͍ ͔͙͍ͦͭͤͯ͟͟͡͡Ό 

͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΣ ͙͍ͨ͊ͤͪͦ͊ͭ͡Έ ͪ͊͋ͦͭͯ ͍ ͎͔ͪͯͨͨΣ ͯ;͙ͭ·͍͊ͭΈ ͭͦ;ͯ͟ ͔͙ͪͤ͘Ύ ͍͔͙͍ͫͪͫͭͤͦ͟Φ ˴͔͙͍ͦͭͤ͟͡͡·͔ ͨ͊ͤͤͦΣ 

͔͙ͭͣ͊ͭ;͔͙͔ͫ͟ ͍·͍͙ͫͭ͊͟Σ ͍͔͔ͫͦͣͫͭͤͦ ͦͺ͔͙͔ͦͪͣͤ͡ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͔͎͒ͭͫͦͦ͟ ͫ͊͒͊ τ ͍ ͔ͫ Ήͭͦ ͺ͙͔ͦͪͣͪͯͭ ͯ 

͔͔͚͒ͭ ;͍͍ͯͫͭͦ ͙͔͙ͨͪͤ͊͒͗ͤͦͫͭ͡ ͟ ͎͔ͪͯͨͨΣ ͍͙͍͔ͪ͊͊ͭ͘ ͍ͤ͊·͙͟ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊Φ 

˿͍͔͔ͦͪͣͤͤ·͔ ͙͔͍͔͙ͫͫ͒ͦ͊ͭ͡͡ ͨͦ͒;͔͙͍ͪ͊͟Όͭ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͎͔͎ͣͤͦͦͦͣͨͦͤͤͭͤͦͦ͟ ͨͦ͒ͻͦ͒͊ ͟ 

͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ ͍ͭͦͪ;͔͍ͫͭ͊Φ ˽͔͎͎͒͊ͦ ͔͒ͦ͗ͤ͡ ͔͔ͦ͋ͫͨ;͙͍͊ͭΈ ͙͔ͪ͊ͤͦͦ͋ͪ͊͘͘ ͺͦͪͣ ͪ͊͋ͦͭ·Σ 

͍͟͡Ό;͊ΎΥ 

мΦ ˮ͙͍͙ͤ͒͒ͯ͊͡ΈͤͯΌ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΣ ͍ͦͫͤͦ͊ͤͤͯΌ ͤ͊ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤͦͣ ͊ͣ͘·͔ͫ͡Φ 

нΦ ˥͍ͪͯͨͨͦͯΌ ͙ ͔͙͍ͦͭͤͯ͟͟͡͡Ό ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΣ ͙͙ͫͭͣͯͪͯ͡Ό΅ͯΌ ͙ͦͣͣͯͤ͊͟͟ͼ͙ΌΦ 

оΦ ˾͔͎͔͙͍͊ͣͤͭͪͦ͊ͤͤ͡·͔ ͊ͤ͘Ύ͙ͭΎΣ ͍͔ͤ͊ͨͪ͊ͤͤ͡·͔ ͤ͊ ͍͔͙͔ͦ͊͒ͤ͡ ͔ͭͻ͙͚ͤͦ͟Φ 

пΦ ˿͍ͦ͋ͦ͒ͤͯΌ ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤͯΌ ͙ͨͪ͊ͭͯ͟͟Σ ͙͔͙͍ͦͪͤͭͪͦ͊ͤͤͯΌ ͤ͊ ͍ͫ͊ͣͦ·͔͙͔ͪ͊͗ͤΦ 

͙́ͪ͊͒ͼ͙ͦͤͤ·͔ ͔ͣͭͦ͒· όͨͦ͊͘͟ ͦ͋ͪ͊͘ͼ͊Σ ͦ͋ΆΎ͔͙͔ͫͤͤ ͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡Έ͙ͤͦͫͭ ͔͚͍͙͚͒ͫͭΣ ͍͔ͫͦͫͤ͊͡Ύ 
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͙ͤͫͭͪͯ͟ͼ͙Ύύ ͒ͦͨͦͤ͡ΎΌͭͫΎ ͍͔͔ͫͦͪͣͤͤ·͙ͣ ͨͦ͒ͻ͙ͦ͒͊ͣ τ ͔ͨͪͦ͋ͣͤͦ͡πͭ ͍ͦͪ;͔͙͙ͫͣ͟ ͙͊͒͊ͤ͘Ύ͙ͣΣ 

͙͎͍ͪͦ·͙ͣ ͔͙ͣͭͦ͒͊ͣΣ ͔͚ͨͪͦͭͤͦ͟ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΌΦ 

˻͔ͫͦ͋ͦ ͔ͣͫͭͦ ͙͊ͤͣ͊͘Όͭ ͙͔͎͙͍ͤͭͪ͊ͭͤ·͔ ͺͦͪͣ·Σ ͎ͦ͒͊͟ ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤ͊Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ 

ͦ͋Ά͔͙͒ͤΎ͔ͭͫΎ ͫ ͣͯ͘·͚ͦ͟Σ ͔͙ͭ͊ͭͪ͊͊͘͡ͼ͙͔͚Σ ͔͙͔ͦͤ͊ͦͣͤͣ͘͟͡ ͫ ͦͪͯ͗͊͟Ό΅͙ͣ ͙ͣͪͦͣΦ ˹͙͔͊ͨͪͣͪΣ 

͙͍͙͔ͪͫͦ͊ͤ ͔ͨͦͫ͡ Ή͙͙ͫͯͪͫ͟͟Σ ͙͡͡Ό͙͍͙͔ͫͭͪͪͦ͊ͤ ͙͔͎ͭͪ͊ͭͯͪͤͦͦ͡ ͙͍͔͔͙ͨͪͦ͒ͤ͘ΎΣ ͙͔ͫͦ͒͊ͤ͘ ͔͒ͦͪ͊͟ͼ͙͚ ͒͡Ύ 

ͫͨ ͔ͭ͊͟͟͡ΎΦ 

˿͍͔͔ͦͪͣͤͤ͊Ύ ͔͙ͣͭͦ͒͊͟ ͨͦ͒;͔͙͍͔ͪ͊ͭ͟ ͤ͊͘;͙ͣͦͫͭΈ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͔͙ͤͭͪ͊͒ͼ͙ͦͤͤ·ͻ 

ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤ·ͻ ͔ͭͻ͙ͤ͟Υ ͙͍͙͔ͪͫͦ͊ͤ ͊͒ͦ͡΄͙͊ͣ͟Σ ͟͡Ύ͎ͫͦͪ͊͟ͺ͙ΎΣ ͙͙ͣͦͤͦͭͨΎΣ ͙͍͙͔ͪͫͦ͊ͤ ͍͍ͦͫͦ͟·͙ͣ 

͔͙ͣ͊ͣ͟͡ ͫ ͔ͨͦͫ͒ͯ͡Ό΅͔͚ ͍͔͊͊ͪ͟͡Έ͚ͤͦ ͙͍͚͊ͦ͘͟͡Σ ͙͙͎ͨ͊ͫͭͤͦͪ͊͡͡ͺ͙ΎΣ ͦ͊͗͟͡͡Φ 

˽͙͔͔͙͔ͪͣͤͤ ͒͊ͤͤ·ͻ ͔ͭͻ͙ͤ͟ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͍͙͙ͪ͊ͭ͘Ό ͔͚ͫͤͫͦͪͤͦ ;͍͍͙͔ͯͫͭͭ͡Έ͙ͤͦͫͭΣ ͙ͭ͊ͭ͟͡Έͤ·ͻ 

ͦ΅ͯ΅͔͙͚ͤΣ ͔͙ͯͣͤΎ ͙͙͍ͦͣ͋ͤͪͦ͊ͭ͟Έ ͔͙ͣ͊ͭͪ͊͡·Φ ˻͙ͤ ͍ͨͦͦ͘͡ΎΌͭ ͊͗͒ͦͣͯ͟ ͔͔ͪ͋ͤͯ͟ ͨͦ;͍͍͍ͯͫͭͦ͊ͭΈ ͔ͫ͋Ύ 

͔ͯͫͨ΄ͤ·ͣ ͔͍͙͙ͤ͊ͫͣͦ͘ ͦͭ ͍ͯͪͦͤΎ ͎ͣͦͭͦͪͤͦͦ ͍͙͙ͪ͊ͭ͘ΎΦ 

˶Φ˿Φ ˤ·͎͙͚ͦͭͫ͟ ͨͦ͒;͔͙͍ͪ͊͟͡Σ ;ͭͦ ζ͍ͫΎ͙͚͟ ͔͔ͪ͋ͤͦ͟ ͔ͫͨͦͫͦ͋ͤ ͟ ͍ͭͦͪ;͔͍ͫͭͯ ͍ ͚ͭͦ ͙͙͡ ͙͚ͤͦ ͺ͔ͦͪͣη 

ώнϐΦ ˮ͔ͣͤͤͦ ͔͙ͤͭͪ͊͒ͼ͙ͦͤͤ·͔ ͔ͭͻ͙͙ͤ͟ ͎ͨͦͣͦ͊Όͭ ͍͟͡Ό;͙ͭΈ ͍ ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤͯΌ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͔͔͚͒ͭ ͫ 

ͪ͊ͤ͘·ͣ ͍͔ͯͪͦͤͣ ͎͍͙ͨͦ͒ͦͭͦ͟ ͙ ͔͔͔ͭͣͨͪ͊ͣͤͭ͊Σ ͍ ͭͦͣ ;͙͔ͫ͡ ͙ͫͨ·ͭ·͍͊Ό΅͙ͻ ͙ͫͦ͗ͤͦͫͭ͡ ͍ ͍͔͙͙ͦ͊͒ͤ͡ 

͙͊ͫͫ͟͡;͔͙͙ͫͣ͟ ͍ͤ͊·͙͊ͣ͟ ͙͍͙ͪͫͦ͊ͤΎΦ 

͔͍͔͔̆ͯ͒ͦ͗ͫͭͤͤͦ ͍ͭͦͪ;͔͍ͫͭͦ Ύ͍͡Ύ͔ͭͫΎ ͍͔͚͊͗ͤ΄͙ͣ ͫͨͦͫͦ͋ͦͣ ͍͙͙ͪ͊ͭ͘Ύ ͍͔͙ͦͦ͋ͪ͊͗ͤΎΦ ˿ ͭͦ;͙͟ 

͔͙ͪͤ͘Ύ ˶Φ˿Φ ˤ·͎͎ͦͭͫͦͦ͟Σ ͍͔͙͔ͦͦ͋ͪ͊͗ͤ τ Ήͭͦ ͺͦͪͣ͊ ͔͍͙ͨͪͦ͋ͪ͊ͦ͊ͤ͘Ύ ͔ͪ͊͡Έ͙ͤͦͫͭΣ ͍ͨͦͦ͘͡ΎΌ΅͊Ύ ͔͔ͪ͋ͤͯ͟ 

͍·ͻ͙ͦ͒ͭΈ ͊͘ ͙ͪ͊ͣ͟ ͙͔ͣΌ΅͔͎ͦͫΎ ͦͨ·ͭ͊Φ ˤ ͨͪͦͼ͔͔ͫͫ ͙͍͙ͪͫͦ͊ͤΎ ͔͔ͪ͋ͤͦ͟ ͔ͤ ͭͦ͡Έͦ͟ ͍͙͍͙ͦͫͨͪͦͦ͒ͭ͘ 

͍͙͔͔ͯ͒ͤͤͦΣ ͤͦ ͙ ͔ͫͦ͒͊ͭ͘ ͍ͤͦ·͔ ͦ͋ͪ͊͘·Σ ͙ͦͨͪ͊ΎͫΈ ͤ͊ Ήͣͦͼ͙ͦͤ͊͡Έͤ·͔ ͔͔͙͍͙ͨͪ͗͊ͤΎ ͙ ͺ͙͊ͤͭ͊͘Ό ώнϐΦ 

ˤ͔͙͔ͦͦ͋ͪ͊͗ͤ ͔ͭͫͤͦ ͍ͫΎ͊ͤͦ͘ ͫ ͦ͋ͪ͊ͤ͘·ͣ ͣ·΄͔͙͔ͤͣ͡Υ ͔͔ͪ͋ͤͦ͟ ͯ;͙ͭͫΎ ͣ·͔ͫͤͤͦ͡ 

͔͍ͨͪͦ͋ͪ͊ͦ͘·͍͊ͭΈ ͺͦͪͣ·Σ ζ͍͙͔͒ͭΈη ͋ͯ͒ͯ΅͔͔ ͙͔͙͔ͦ͋ͪ͊͗ͤ͘Σ ͙͍ͨ͊ͤͪͦ͊ͭ͡Έ ͙ͦͣͨͦ͘͟ͼ͙ΌΦ ˤ͙͙ͯ͊͊͘͘͡ͼ͙Ύ 

͍͙ͫͭ͊ͤͦͭͫΎ ͍͚͊͗ͤͦ ͔ͨͪ͒ͨͦͫ·͚ͦ͟͡ ͒͊͡Έ͔͚ͤ΄͔͎ͦ ͍͔͙ͦ͊͒ͤ͡Ύ ͯ;͔͚͋ͤͦ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΌ ͍ ΄͔ͦ͟͡Φ 

˭͊͒͊;͊ ͔͎͎ͨ͒͊ͦ͊ ͙ͫͦͫͭͦͭ ͍ ͙͙ͫͦ͒͊ͤ͘ ͍͙͚ͯͫͦ͡Σ ͍ͨͦͦ͘͡ΎΌ΅͙ͻ ͔͔ͪ͋ͤͯ͟ ͍ͫͦ͋ͦ͒ͤͦ ͨͪͦΎ͍͡ΎͭΈ 

͍ͭͦͪ;͔͙͚ͫ͟ ͔ͨͦͭͤͼ͙͊͡Φ ˽ͦ ͔͙ͣͤͤΌ ˹ΦˢΦ ˤ͔͎͙͚ͭͯͤͦ͡Σ ͔͎͎͙ͨ͒͊ͦ;͔ͫ͊͟Ύ ͔ͨͦ͒͒ͪ͗͊͟ ͒ͦ͗ͤ͊͡ ͙ͤͦͫͭΈ 

͙͙ͫͭͣͯͪͯ͡Ό΅͙͚Σ ͊ ͔ͤ ͎͙ͦͪ͊ͤ;͙͍͊Ό΅͙͚ ͻ͔͊ͪ͊ͭͪ͟ ώмϐΦ 

̅˥˻˿ ˨˻ ͔ͭͪ͊ͭͯͭ͟ ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤͦπΉ͔͙ͫͭͭ;͔͔ͫͦ͟ ͍͙͙͔ͪ͊ͭ͘ ͊͟͟ ͨͪͦͼ͔ͫͫ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͯ ͔͔ͪ͋ͤ͊͟ 

͙͔͔ͤͭͪͫ͊ ͟ ͙͍ͫͯͫͫͭͯ͟Σ ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤ·ͻ ͍ͤ͊·͍ͦ͟ ͙ Ή͔͙ͫͭͭ;͔͎ͫͦͦ͟ ͦͭͤͦ΄͔͙ͤΎ ͟ ͙ͣͪͯΦ 

˿ͭ͊ͤ͒͊ͪͭ ͔͔ͭͪ͋ͯͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͚ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͤ͊ ͍͔ͦͫͤͦΥ 

ς ͙͡;ͤͦͫͭͤͦπͦ ͙͔͙͍͎ͪͤͭͪͦ͊ͤͤͦͦ ͨͦ͒ͻͦ͒͊Τ 

ς ͍͙͙͍͙͊ͪ͊ͭͤͦͫͭ ͔͍ͣͭͦ͒ͦΤ 

ς ͔͙ͨͦ͒͒ͪ͗͟ ͔͚͒ͭͫͦ͟ ͙͙ͤͼ͙͙͍͊ͭ·Τ 

ς ͙͔͎ͤͭͪ͊ͼ͙͙ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͔͚ͦ͋͊ͫͭ͡Φ 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͔͎͎ͨ͒͊ͦ ͔ͤ ͎͙ͦͪ͊ͤ;͙͍͔͊ͭͫΎ ͍͔͔͙͔ͨͪͦ͒ͤͣ ͊ͤ͘Ύ͙͚ͭ ͨͦ ͙͍͙ͪͫͦ͊ͤΌΣ ͊ ͙ͫͭͪͦͭ 

͔ͦͣͨͫͤͯ͟͟͡Ό ͪ͊͋ͦͭͯΥ 

ς ͎͙͔ͦͪ͊ͤͯͭ͘ ͍·͍͙ͫͭ͊͟Σ ͍ͭͦͪ;͔͙͔ͫ͟ ͔ͨͪͦͭ͟·Τ 

ς ͍͟͡Ό;͔͊ͭ ͔͔͚͒ͭ ͍ ͦͺ͔͙͔ͦͪͣͤ͡ ͎ͪͯͨͨ·Τ 

ς ͙ͫͨͦ͡Έ͔ͯͭ͘ ͼ͙ͺ͍ͪͦ·͔ ͔ͪͫͯͪͫ· ό͍͙ͪͭͯ͊͡Έͤ·͔ Ή͙͙ͫͯͪͫ͟͟Σ ͨͪͦͫͣͦͭͪ ͣͯ͡Έ͙͔͙͚ͭͣ͒ͤ·ͻ ͙͊ͪͭͤ͟ύΦ 

˴ ͍͔͔ͫͦͪͣͤͤ·ͣ ͔͔ͭͤ͒ͤͼ͙Ύͣ ͦͭͤͦͫΎͭͫΎΥ 

мΦ ͙̇ͺ͍͙ͪͦ͊͘ͼ͙Ύ ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ ͨͪͦͼ͔ͫͫ͊Υ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͙͔͙͍ͤͭͪ͊ͭͤ͟·ͻ ͔͔͚ͨ͊ͤ͡Σ 

͎ͪ͊ͺ͙;͔͙ͫ͟ͻ ͨ͊ͤ͡΄͔͍ͭͦΣ ͦ͋ͯ;͊Ό΅͙ͻ ͙͔͙͚ͨͪͦ͗ͤ͡Φ 

нΦ ˽͔ͪͦͭͤ͊͟Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΥ ͙͔ͫͦ͒͊ͤ͘ ͔͙͍ͦͭͤ͟͟͡͡·ͻ ͍ͭͦͪ;͔͙ͫ͟ͻ ͔͍ͨͪͦͭͦ͟ ό͙͎ͤ͊͟Σ ͣͯ͡Έͭͺ͙͡ΈͣΣ 

͍·͍ͫͭ͊͊͟ύΦ 

оΦ ˮͤ͟͡Ό͙͍ͤ͘·͚ ͨͦ͒ͻͦ͒ τ ͙͔͔͙͔ͨͪͣͤͤ ͙͙͔ͦ͋ͪ͊ͭ͘͘͡Έ͚ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͍ ͔ͪ͊͋ͦͭ ͫ ͔͒ͭΈ͙ͣ ͫ ˻ˤ˭Φ 

пΦ ͔͍͔̆ͯ͒ͦ͗ͫͭͤͤͦπͭ ͔͔͍͙ͪ͊ͨͭ;͔͙͔ͫ͟ ͔ͭͻ͎͙͙ͤͦͦ͡ ό͊ͪͭπͭ ͔͙ͪ͊ͨΎΣ ͼ͍͔͔͙ͭͦͭͪ͊ͨΎύΦ 
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ˮ͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͔͔͎ͨͦͫ͒ͤͦ͡ ͍͔͔͙ͪͣͤ ͨͦ͊͘͟·͍͊ΌͭΣ ;ͭͦ ͊ͪͭπͭ ͔͔͍͙ͪ͊ͨͭ;͔͙͔ͫ͟ ͔ͣͭͦ͒· ͎ͨͦͣͦ͊Όͭ 

͙ͫͤ͗͊ͭΈ ͍͔ͯͪͦͤΈ ͔͍͙ͭͪͦ͗ͤͦͫͭΣ ͍͙͍ͪ͊͊ͭ͘Έ ͔͎ͫ͊ͣͦͪͯ͡Ύͼ͙ΌΣ ͺ͙͍ͦͪͣͪͦ͊ͭΈ ͚ͯͫͭͦ;͙͍ͦͫͭΈ ͟ ͔ͫͭͪͫͫ͊ͣΦ 

˨͡Ύ Ήͺͺ͔͙͍͚ͭͤͦ͟ ͔͙ͪ͊͊͘͡ͼ͙͙ ͙͙͔ͦ͋ͪ͊ͭ͘͘͡Έ͚ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͔͔ͦ͋ͫͨ;͙ͭΈΥ 

ς ͍͙͙͍͊ͪ͊ͭͤͦͫͭΈ ͔͙͍ͣ͊ͭͪ͊ͦ͡ ό͎ͯ͊΄ΈΣ ͍͔͊͊ͪ͟͡ΈΣ ͔ͨ͊ͫͭ͡ΈΣ ͙ͨͪͪͦ͒ͤ·͔ ͔͙ͣ͊ͭͪ͊͡·ύΤ 

ς ͎͙ͦͪ͊ͤ͊͘ͼ͙Ό ͍͙͍ͪ͊͊͘Ό΅͔͚ ͔ͫͪ͒·Σ ͚͒ͦͫͭͯͨͤͦ ͔͔ͪ͋ͤͯ͟Τ 

ς ͙͙͍͙͔ͫͭͣͯͪͦ͊ͤ͡ ͍ͭͦͪ;͔͚ͫͦ͟ ͙͙ͤͼ͙͙͍͊ͭ·Τ 

ς ͙ͨͫͻ͎͙ͦͦ͡;͔ͫͯ͟Ό ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͙ ͔ͨͦ͒͒ͪ͗ͯ͟ ͍ͫ͊ͣͦ·͔͙ͪ͊͗ͤΎΤ 

ς ͯ;͙͔͊ͫͭ ͙͔͔͚ͪͦ͒ͭ͡ ͍ ͻ͔͍͔͚ͯ͒ͦ͗ͫͭͤͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ 

˿͍͔͔ͦͣͫͭͤͦ ͍ͭͦͪ;͔͍ͫͭͦ ͔͔ͪ͋ͤ͊͟Σ ͔͎͎ͨ͒͊ͦ͊ ͙ ͔ͫͣΈ͙ ͙͙͍͔ͯͫ͊ͭ͡ ͍͙͍ͪ͊͊͘Ό΅͙͚ ͔ͨͦͭͤͼ͙͊͡ 

ͻ͔͍͔͚ͯ͒ͦ͗ͫͭͤͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ 

ˮ͙͔ͦ͋ͪ͊ͭ͘͘͡Έͤ͊Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ Ύ͍͡Ύ͔ͭͫΎ ͍͔͚͊͗ͤ΄͙ͣ ͔͍ͫͪ͒ͫͭͦͣ ͍͙͙ͪ͊ͭ͘Ύ ͔͔ͪ͋ͤ͊͟ ͫͭ͊ͪ΄͔͎ͦ 

͒ͦ΄ͦ͟͡Έ͎ͤͦͦ ͍ͦͪ͊ͫͭ͊͘Φ ˻ͤ͊ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͍͙͙ͪ͊ͭ͘Ό ͍͔ͨͦͤ͊͊ͭ͘͡Έͤ·ͻ ͨͪͦͼ͔͍ͫͫͦΣ ͍͔͙ͦͦ͋ͪ͊͗ͤΎΣ ͔ͪ;͙Σ 

Ήͣͦͼ͙ͦͤ͊͡Έͤͦπ͍ ͔͍͚ͦͦ͡ ͙ ͫͦͼ͙͊͡Έͤͦπ͟ ͙͙͍͚ͦͣͣͯͤ͊ͭͤͦ͟ ͫͺ͔ͪ·Φ 

˿͍͔͔ͦͪͣͤͤ·͔ ͨͦ͒ͻͦ͒· ͟ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ ͍ͭͦͪ;͔͍ͫͭ͊ ͔͎ͨͪ͒ͨͦ͊͊͡Όͭ ͦͭ͊͘͟ ͦͭ 

͔͎͔͙͍͚ͪ͊ͣͤͭͪͦ͊ͤͤͦ͡ ͔͔ͨͪ͒͊;͙ ͦ͋ͪ͊͘ͼ͊ ͙ ͔͔ͨͪͻͦ͒ ͟ ͙͡;ͤͦͫͭͤͦπͦ ͙͔͙͍ͪͤͭͪͦ͊ͤͤ·ͣΣ ͍ͭͦͪ;͔͙ͫͣ͟ ͙ 

͙͔͎͙͍ͤͭͪ͊ͭͤ·ͣ ͺͦͪͣ͊ͣΦ 

͔͍͔͔̆ͯ͒ͦ͗ͫͭͤͤͦ ͍ͭͦͪ;͔͍ͫͭͦ τ ͔ͤ ͭͦ͡Έͦ͟ ͔͍ͫͪ͒ͫͭͦ Ή͔͙ͫͭͭ;͔͎ͫͦͦ͟ ͍͙͙ͦͫͨͭ͊ͤΎΣ ͤͦ ͙ 

ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ·͚ ͔ͣͻ͙͊ͤͣ͘ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͙͡;͙ͤͦͫͭ ͋ͯ͒ͯ΅͔͎ͦ ΄ͦ͟͡Έ͙ͤ͊͟Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ ˤ͔͎͙ͭͯͤ͊͡Σ ˹ΦˢΦ ˾͍͙͙͔͊ͭ͘ ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ ͍ͭͦͪ;͔͍ͫͭ͊ ͔͔͚͒ͭ ώ͔́ͫͭ͟ϐ κ ˹ΦˢΦ ˤ͔͎͙ͭͯͤ͊͡Φ ς ˸ ΦΥ 

˽͍͔ͪͦͫ΅͔͙͔ͤΣ нлннΦ ς нрс ͫΦ 

нΦ ˤ·͎͙͚ͦͭͫ͟Σ ˶Φ˿Φ ˤ͔͙͔ͦͦ͋ͪ͊͗ͤ ͙ ͍ͭͦͪ;͔͍ͫͭͦ ͍ ͔͒ͭͫͦͣ͟ ͍͔ͦͪ͊ͫͭ͘ ώ͔́ͫͭ͟ϐ κ ˶Φ˿Φ ˤ·͎͙͚ͦͭͫ͟Φ ς ˸ ΦΥ 

˶͙͙͊͋ͪͤͭΣ нлноΦ ς мфн ͫΦ 

оΦ ˴͙͔͔͍ͫ͊͡Σ ˸ΦˤΦ ˢͪͭπ͔͙ͭͪ͊ͨΎ ͍ ͒ͦ΄ͦ͟͡Έ͚ͤͦ ͔͎͎͙͔ͨ͒͊ͦ͟ ώ͔́ͫͭ͟ϐ κ ˸ΦˤΦ ˴͙͔͔͍ͫ͊͡Φ ς ˿˽͋ΦΥ ˽͙͔ͭͪΣ нлмфΦ ς ннп ͫΦ 

пΦ ˴͍ͦͣ͊ͪͦ͊Σ ́Φ˿Φ ˮ͙͔ͦ͋ͪ͊ͭ͘͘͡Έͤ͊Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͍ ͔͒ͭͫͦͣ͟ ͫ͊͒ͯ ώ͔́ͫͭ͟ϐ κ ́Φ˿Φ ˴͍ͦͣ͊ͪͦ͊Σ ˶ΦˢΦ ˤ͔͎͔ͤͪΦ ς 

˸ΦΥ ̂;͙͔ͭ͡ΈΣ нлнлΦ ς мпп ͫΦ 

рΦ ͔͍́ͨͦ͡Σ ˣΦ˸Φ ˽͙ͫͻ͎͙ͦͦ͡Ύ ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ ͍ͭͦͪ;͔͍ͫͭ͊ ώ͔́ͫͭ͟ϐ κ ˣΦ˸Φ ͔͍́ͨͦ͡Φ ς ˸ ΦΥ ˮ͒͘π͍ ͦ 

ζ˽͔͎͎͙͒͊ͦ͊͟ηΣ нлнмΦ ς олп ͫΦ 

ϭ̅ ͚͙͊ͯͤ͊͘͡͡ ˸ΦˢΦΣ нлнр 
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Chen Xiaohong, Marupov Olimjon,  

Lecturers of Confucius Institute at the Mining and Metallurgical Institute of Tajikistan 

 

CONSTRUCTION AND PRACTICAL APPLICATION OF A MULTIMODAL AND ARTIFICIALLY INTELLIGENT 

INTEGRATED MODEL FOR TEACHING CHINESE TO TAJIK STUDENTS 

(on the example of Lesson 1, "Hello," from the HSK Standard Course 1 course) 

 

This article, using Lesson 1, "Hello," from the HSK Standard Course 1 course as an example, proposes 

a multimodal model for teaching Chinese using artificial intelligence, adapted to the cognitive characteristics 

and cultural background of Tajik schoolchildren. 

Keywords: 

 HSK Standard Course, multimodal model, teaching Chinese, artificial intelligence. 

 

IΦ ˤ͍͔͔͙͔͒ͤ 

˹͊ ͺ͔ͦͤ ͔͙ͪ͊͊͘͡ͼ͙͙ ͙͙ͤͼ͙͙͍͊ͭ· ζ˻͙͒ͤ ͨͦΎͫΣ ͙ͦ͒ͤ ͨͯͭΈη ͎͍ͭͦͪͦͦ-Ή͙ͦͤͦͣ͟;͔͔ͫͦ͟ ͙ ͯ͟͡Έ͔ͭͯͪͤͦ 

͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭͦ ͔ͣ͗͒ͯ ˴͙͔ͭ͊ͣ ͙ ͙͙́͊͒͗ͫͭ͊ͤͦͣ͟ ͍͙ͫͭ͊ͤͦͭͫΎ ͍͖ͫ ͔͔͋ͦ͡ ͔ͭͫͤ·ͣΦ ˽͔ͦͭͪ͋ͤͦͫͭΈ 

͙͙́͊͒͗ͫͭ͊ͤ͊͟ ͍ ͔ͫͨͼ͙͙͊ͫͭ͊͡ͻΣ ͍͔͊͒͡Ό΅͙ͻ ͙͚͙ͭ͊ͫͣ͟͟ Ύ͘·ͦͣ͟Σ ͋·ͫͭͪͦ ͖ͪ͊ͫͭͭΣ ͊ ͙͔͔ͤͭͪͫ ΄ͦ͟͡Έ͙͍ͤͦ͟ ͟ 

͔͎ͦ ͙ͯ͘;͔͙ͤΌ ͨͦͫͭͦΎͤͤͦ ͙͙͍͔ͯͫ͊ͭͫ͡Ύ ώмϐΦ ˻͒ͤ͊ͦ͟ ͍͔͔ͫͦͪͣͤͤ͊Ύ ͙ͨͪ͊ͭ͊͟͟ ͔͍͙ͨͪͨͦ͒͊͊ͤΎ ͙͚͎ͭ͊ͫͦͦ͟͟ 

Ύ͘·͊͟ ͙͍͔ͫͭ͊͊ͭͫ͟͡Ύ ͫ ͪΎ͒ͦͣ ͔ͫͪΈ͖ͤ͘·ͻ ͔ͨͪͦ͋ͣ͡Φ 

ˤ -͔͍ͦͨͪ·ͻΣ ͤ͊͋͡Ό͔͒͊ͭͫΎ ͔͍͔͔ͤͪ͊ͤͦͣͪͤͦ ͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ ͍͊͒ͪͦ͟Υ ͍ͦͫͤͦͤ·͔ ͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡ 

͔ͫͦͫͪ͒ͦͭͦ;͔ͤ· ͍ ͙ͫͭͦ͡ͼ͔ ˨ͯ΄͔͊ͤ͋ ͙ ͍ͦ ͍ͭͦͪͦͣ ͨͦ ͍͔͙͡;͙͔ͤ ͎͔ͦͪͦ͒ ͔̆ͯ͒͗͊ͤ͒Σ ͎ͭͦ͒͊ ͊͟͟ ͍ ͖ͦͭ͒͊ͤͤ͡·ͻ 

͚ͪ͊ͦͤ͊ͻ ͦ͋ͯ;͔͙͔ͤ ;͊ͫͭͦ ͍͔͒ͯͭ ͔ͣͫͭͤ·͔ ͍·͙͙ͨͯͫͤ͟͟Σ ͎ͦ͒͊͟-ͭͦ ͙ͯ͘;͍͊΄͙͔ ͙͚͙͚ͭ͊ͫ͟͟ Ύ͘·͟Φ ̏ͭͦ ͙͍͙ͨͪͦ͒ͭ 

͟ ͤ͊͘;͙͔ͭ͡Έͤ·ͣ ͙ͪ͊͘͡;͙Ύͣ ͍ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤͦͣ ͍͔ͯͪͦͤ ͔͍͙ͨͪͨͦ͒͊͊ͤΎ ώнϐΣ ώоϐΦ 

ˤ -͍ͦͭͦͪ·ͻΣ ͻͦͭΎ ͙ͫͨͦ͡Έ͔ͯͣ͘·͚ ͔͎ͫͦ͒ͤΎ ͍͚ͦͫͤͦͤͦ ͯ;͔͙͋ͤ͟ τ ζI{Y ˿ͭ͊ͤ͒͊ͪͭͤ·͚ ͯͪͫ͟η τ 

͙͔͙͍ͦͪͤͭͪͦ͊ͤ ͤ͊ ͔͍͙ͭͪ͋ͦ͊ͤΎ Ή͔͊ͣͤ͊͘͟Σ ͦͤ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ ͔ͤ ͔͙ͫͦ͒ͪ͗ͭ ͦ͊͟͡͡Έͤ·ͻ ͯ͟͡Έͭͯͪͤ·ͻ 

Ή͔͔͍ͣͤͭͦ͡Φ ˣͦ͡Έ΄͙͍ͤͫͭͦ ͙͔͍ͨͪͣͪͦ ͍ͦͫͤͦ͊ͤ· ͤ͊ ͙͚͙ͭ͊ͫ͟͟ͻ ͋·͍ͭͦ·ͻ ͫͼ͔͙ͤ͊ͪΎͻ ͙ ͫ͊͋ͦ͡ ͍ͫΎ͊ͤ͘· ͫ 

͍͔͔͍͚ͨͦͫ͒ͤͤͦ ͙͗ͤ͘ΈΌ ͙͙ͭ͊͒͗ͫ͟͟ͻ ΄ͦ͟͡Έ͙͍ͤͦ͟Σ ;ͭͦ ͙͔ͫͤ͗͊ͭ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͦ͋ͯ;͔͙ͤΎ ώпϐΦ 

-ʕ͔ͭͪͭΈ͙ͻΣ ͯ;͊΅͙͔ͫΎ ͤ͊ͻͦ͒ΎͭͫΎ ͍ ͎ͣͤͦͦΎ͘·;͚ͤͦ ͔͔ͫͪ͒Υ ͚ͪͦ͒ͤͦ Ύ͘·͟ τ ͙͙͚ͭ͊͒͗ͫ͟͟Σ Ύ͘·͟ 

͔ͣ͗ͤ͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͦ͋΅͔͙ͤΎ τ ͙͚ͪͯͫͫ͟Σ ͙͚͙͚ͭ͊ͫ͟͟ ͍͙ͫͭ͊ͤͦͭͫΎ ;͔͍͖ͭͪͭ·ͣ Ύ͘·ͦͣ͟Φ ˥͙ͪ͊ͣͣ͊ͭ͊͟ ͙ 

ͭͦͤ͊͡Έͤ͊Ύ ͙͔ͫͫͭͣ͊ ͙͚͎ͭ͊ͫͦͦ͟͟ Ύ͘·͊͟ ͤ͊͘;͙͔ͭ͡Έͤͦ ͙ͦͭ͡;͊ΌͭͫΎ ͦͭ ͎ͪͦ͒ͤͦͦ Ύ͘·͊͟ ͯ;͔͙͍ͤͦ͟Φ ˴͔ͪͦͣ ͎ͭͦͦΣ 

͙ͨͦ͒ͪͦͫͭ͟ ͤ͊ͻͦ͒ΎͭͫΎ ͤ͊ ͔͔ͨͪͻ͔ͦ͒ ͦͭ ͙͙ͫͭ͊͒ ͔ͦͤͪͭͤ͟͟·ͻ ͔ͦͨͪ͊ͼ͙͚ ͟ ͙͙ͫͭ͊͒ ͺͦͪͣ͊͡Έͤ·ͻ ͔ͦͨͪ͊ͼ͙͚ ͍ 

͎͙͙͍ͦͤͭͤͦͣ͟ ͍͙͙͙ͪ͊ͭ͘ ώрϐΣ ͙ͻ ͔͊͋ͫͭͪ͊ͭͤͦ͟ ͣ·΄͔͙͔ͤ͡ ͔΅͖ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦ ͫͺ͙͍ͦͪͣͪͦ͊ͤͦΣ ͙ 

͙ͭͪ͊͒ͼ͙ͦͤͤ·͔ ͔ͣͭͦ͒· ͦ͋ͯ;͔͙ͤΎΣ ͍ͦͫͤͦ͊ͤͤ·͔ ͔͙ͨͪͣͯ΅͔͍͔ͫͭͤͤͦ ͤ͊ ͔͍ͭͫͭͦ͟·ͻ ͦ͋ΆΎ͔͙ͫͤͤΎͻΣ ͔ͤ 

͍͔͍ͯ͒ͦͭͦͪ͡ΎΌͭ ͙ͻ ͯ;͔͋ͤ·͔ ͔͙ͨͦͭͪ͋ͤͦͫͭ ώсϐΦ 

-ʕ;͔͍͖ͭͪͭ·ͻΣ ͫͯ΅͔͍͔ͫͭͯͭ ͤ͊͘;͙͔ͭ͡Έͤ͊Ύ ͙͒ͫͨͪͦͨͦͪͼ͙Ύ ͍ ͔͒ͦͫͭͯͨ ͟ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͣ 

͔ͭͻ͎͙ͤͦͦ͡ΎͣΥ ͙͔ͨͪͣͪͤͦ тл҈ ΄ͦ͟͡ ͔ͤ ͙͔ͣΌͭ ͣͯ͡Έ͙͔͙͚͎ͭͣ͒ͤͦͦ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ ͙ ͙ͫͭ͊͋͡Έ͎ͤͦͦ ͒ͦͫͭͯͨ͊ ͟ 

͙͔͔ͤͭͪͤͭͯΣ ;ͭͦ ͎͙ͦͪ͊ͤ;͙͍͔͊ͭ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͚ͦͤ͊ͤ͡-͙͔͍ͤͫͭͪͯͣͤͭͦ ˮˮΦ ̂;͔͙͙ͤ͟ ͙͘ ͖ͦͭ͒͊ͤͤ͡·ͻ 

͚͍ͪ͊ͦͤͦ ;͊ͫͭͦ ͍͍͔ͦͫ ͔ͤ ͙͍͙ͫͭ͊͊ͫ͟͡͡Έ ͫ ͣͯ͡Έ͙͔͙͚ͭͣ͒ͤ·͙ͣ ͔͍͙ͫͪ͒ͫͭ͊ͣ ͦ͋ͯ;͔͙ͤΎ ώтϐΦ 

˸ͯ͡Έ͙ͭͣͦ͒͊͡Έͤ͊Ύ ͔͙ͭͦͪΎ ͨͦ͒;͖͙͍͔ͪ͊ͭ͟ ͙͙ͦͨͭͣ͊͘ͼ͙Ό ͔͔ͨͪ͒͊;͙ ͙ͤͺͦͪͣ͊ͼ͙͙ ͊͘ ͫ;͖ͭ 

͎͍͎ͫͦ͊ͫͦ͊ͤͤͦͦ͡ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙ͪ͊͘͡;ͤ·ͻ ͍ͤ͊ͦ͘͟·ͻ ͔͍ͪͫͯͪͫͦ τ Ύ͘·͊͟Σ ͙͔͙͚ͦ͋ͪ͊͗ͤ͘Σ ͍͙͔͙͚͒͗ͤ ͙ ͒ͪΦ 

ώуϐΦ ͔́ͻ͎͙͙ͤͦͦ͡ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͙͔͔ͤͭͭ͊͟͡͡ ͎͋͊ͦ͒͊ͪ͡Ύ ͍͙ͫͦͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύͣ ͍ ͙ͦ͋͊ͫͭ͡ ͍͙ͪ͊ͫͨͦͤ͊͊ͤ͘Ύ 
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͔ͪ;͙Σ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͙ͫͭͯ͊ͼ͙͚ ͙ ͔͙͙͍ͨͪͫͦͤ͊ͪͦ͊ͤͤ͘͡·ͻ ͔͔ͪͦͣͤ͒͊͟ͼ͙͚ ό͙͔ͤ͊ͨͪͣͪΣ 

͙͊ͤ͊͘͡ ͍ͭͦͤͦ ͍ tǊŀŀǘΣ ͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ ͫͼ͔ͤ ͍ ±wύ ͔͍ͨͪ͒ͦͫͭ͊͡ΎΌͭ ͍ͤͦ·͔ ͙͔ͤͫͭͪͯͣͤͭ· ͒͡Ύ ͙͍ͤͤͦ͊ͼ͙͚ ͍ 

͔͍͙͙ͨͪͨͦ͒͊͊ͤ ͙͚͎ͭ͊ͫͦͦ͟͟ Ύ͘·͊͟ ώфϐΦ ˻͎͙ͪ͊ͤ;͔ͤͦ ͫͦ;͔͙͔ͭ͊ͤ Ή͙ͭͻ ͨͦ͒ͻ͍ͦ͒ͦ ͙ ͪ͊ͪ͊͋ͦͭ͊͘͟ ͔͙ͣͦ͒͡ 

ͦ͋ͯ;͔͙ͤΎΣ ͙͍͚͊͒͊ͨͭͪͦ͊ͤͤͦ ͟ ͍͙ͯͫͦ͡Ύͣ ͙͙́͊͒͗ͫͭ͊ͤ͊͟Σ ͙͔ͣΌͭ ͍͔͊͗ͤͦ ͙ͨͪ͊ͭ͟;͔͔ͫͦ͟ ͤ͊͘;͔͙͔ͤ ͒͡Ύ 

͍ͨͦ·΄͔͙ͤΎ ͊͟;͔͍ͫͭ͊ ͔͍͙ͨͪͨͦ͒͊͊ͤΎ ͙͚͎ͭ͊ͫͦͦ͟͟ Ύ͘·͊͟ ͙ ͔͔͙ͯͪͨͤ͟͡Ύ ͯ͟͡Έ͎ͭͯͪͤͦͦ ͔ͦ͋ͣͤ͊ ͔ͣ͗͒ͯ ˴͙͔ͭ͊ͣ 

͙ ͙͙́͊͒͗ͫͭ͊ͤͦͣ͟ ώмлϐΦ 

LLΦ ˢ͙ͤ͊͘͡ ͔ͭͯ͟΅͔͎ͦ ͫͦͫͭͦΎ͙ͤΎ ͔͍͙ͨͪͨͦ͒͊͊ͤΎ ͙͚͎ͭ͊ͫͦͦ͟͟ Ύ͘·͊͟ ͍ ͙͙͔́͊͒͗ͫͭ͊ͤ͟ 

όмύ ˨͍͚ͦͤ·͔ ͙ͭͪͯ͒ͤͦͫͭΥ ͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡ ͙ ͯ;͔͋ͤ·͔ ͔͙ͣ͊ͭͪ͊͡· 

˾͔ͫͯͪͫ· ͔͍͔͔͚ͨͪͨͦ͒͊͊ͭ͡ ͙͚͎ͭ͊ͫͦͦ͟͟ Ύ͘·͊͟ ͍ ͙͙͔́͊͒͗ͫͭ͊ͤ͟ ͔͔͔ͪ͊ͫͨͪ͒ͤ͡· ͚͔ͪ͊ͤ͟ 

͔͍͔ͤͪ͊ͤͦͣͪͤͦΥ ͔͔͋ͦ͡ ул҈ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·ͻ ͯ;͙͔͔͚ͭ͡ ͔ͫͦͫͪ͒ͦͭͦ;͔ͤ· ͍ ͙ͫͭͦ͡ͼ͔ ˨ͯ΄͔͊ͤ͋ ͙ ͍ͦ 

͍ͭͦͪͦͣ ͨͦ ͍͔͙͡;͙͔ͤ ͎͔ͦͪͦ͒ ͔̆ͯ͒͗͊ͤ͒Φ ˤ ͖ͦͭ͒͊ͤͤ͡·ͻ ͚ͪ͊ͦͤ͊ͻ ͤ͊͋͡Ό͔͒͊ͭͫΎ ͦͫͭͪ͊Ύ ͔ͤͻ͍͊ͭ͊͟ ͍͊͒ͪͦ͟Σ ͙ 

ͦ͋ͯ;͔͙͔ͤ ͍ ͍ͦͫͤͦͤͦͣ ͍͔͒ͯͭ ͔ͣͫͭͤ·͔ ͯ;͊΅͙͔ͫΎΣ ͔͔ͪ͊ͤ ͙ͯ͘;͍͊΄͙͔ ͙͚͙͚ͭ͊ͫ͟͟ Ύ͘·͟Σ ͤͦ ͔ͤ ͨͪͦ΄͔͒΄͙͔ 

͙͔͙ͫͫͭͣ͊ͭ;͔ͫͯ͟Ό ͨͪͦͺ͔͙ͫͫͦͤ͊͡ΈͤͯΌ ͎͍ͨͦ͒ͦͭͦͯ͟Φ ˮ͘-͊͘ ͍͙ͦͭͫͯͭͫͭΎ ͔͙ͣͭͦ͒;͔͚ͫͦ͟ ͋͊͘· ͙ 

͔͎͎͙ͨ͒͊ͦ;͔͎ͫͦͦ͟ ͦͨ·ͭ͊ ͍͔ͯͪͦͤΈ ͙ͻ ͔͍͙ͨͪͨͦ͒͊͊ͤΎ ͙ͫ͡Έͤͦ ͍͊ͪΈ͙͔ͪͯͭͫΎΣ ;ͭͦ ͊ͭͪͯ͒ͤ͘Ύ͔ͭ ͔͔ͦ͋ͫͨ;͔͙͔ͤ 

͙ͫͭ͊͋͡Έ͎ͤͦͦ ͊͟;͔͍ͫͭ͊ ͦ͋ͯ;͔͙ͤΎ ώнϐΦ 

ˤ ͦͭͤͦ΄͔͙͙ͤ ͯ;͔͋ͤ·ͻ ͔͙͍ͣ͊ͭͪ͊ͦ͡ ͍ͦͫͤͦͤ·ͣ ͖ͦͫͭ͊ͭͫΎ ͯͪͫ͟ ζI{Y ˿ͭ͊ͤ͒͊ͪͭͤ·͚ ͯͪͫ͟ηΣ ͨͦͫͦ͟͡Έͯ͟ 

ͦͤ ͍͔͍͔ͫͦͦͭͭͫͭͯͭ ͔͍͙ͭͪ͋ͦ͊ͤΎͣ Ή͔͊ͣͤ͊͘͟ ͙ ͯ;͔͎͋ͤͦͦ ͨͪͦͼ͔ͫͫ͊Φ ˻͒ͤ͊ͦ͟ ͋ͦ͡Έ΄͙͍ͤͫͭͦ ͙͔͍ͨͪͣͪͦ ͍ ͖ͤͣ 

͍ͦͫͤͦ͊ͤ· ͤ͊ ͙͚͙ͭ͊ͫ͟͟ͻ ͯ͟͡Έͭͯͪͤ·ͻ ͔͙ͪ͊͡Ύͻ ό͙͔ͤ͊ͨͪͣͪΣ ζ͔͙ͨͭ͡Έ ͔ͨ͡Έ͔͙ͣͤ ͤ͊ ˽͙ͪ͊͒ͤ͘͟ ͍͔ͫͤ·ηΣ 

ζͦͺͦͪͣ͡ΎͭΈ ͍͙͔͋͊ͤͦͫ͟͟ ͎͙ͯͫͯ͡ηύΣ ;ͭͦ ͨͦ;͙ͭ ͔ͤ ͍ͫΎ͊ͤͦ͘ ͫ ͙͗ͤ͘ΈΌ ͙͙ͭ͊͒͗ͫ͟͟ͻ ͯ;͊΅͙ͻͫΎΦ ˹͔͒ͦͫͭ͊ͭͦ͟ 

ͦ͊͟͡͡Έͤ·ͻ ͯ͟͡Έͭͯͪͤ·ͻ Ή͔͔͍ͣͤͭͦ͡ ͙͔ͫͤ͗͊ͭ ͙͔͔ͤͭͪͫ ͔͍ͫͭͯ͒ͤͭͦ ͙ ͊ͭͪͯ͒ͤ͘Ύ͔ͭ ͎͔ͯ͋ͦͦ͟͡ ͍͔͙͔ͯͫͦͤ 

͔͙ͣ͊ͭͪ͊͊͡ ώпϐΣ ώммϐΦ 

όнύ ˴ͦͤͺ͙ͭ͟͡ ͔ͣ͗͒ͯ ͎ͣͤͦͦΎ͘·;͚ͤͦ ͔͚ͫͪ͒ͦ ͙ ͎͙͙͍ͦͤͭͤ͟·ͣ ͍͙͙͔ͪ͊ͭͣ͘ 

˾͚ͦ͒ͤͦ Ύ͘·͟ ͙͙ͭ͊͒͗ͫ͟͟ͻ ΄ͦ͟͡Έ͙͍ͤͦ͟ ό͙͙͚ͭ͊͒͗ͫ͟͟ Ύ͘·͟ ͙ͦͭͤͦͫͭͫΎ ͟ ͙͚ͪ͊ͤͫͦ͟ ͎͔ͪͯͨͨύ 

ͫͯ΅͔͍͔ͫͭͤͤͦ ͙ͦͭ͡;͔͊ͭͫΎ ͦͭ ͙͚͎ͭ͊ͫͦͦ͟͟ ͨͦ ͎͙ͪ͊ͣͣ͊ͭ;͔͙ͫͣ͟ ͫͭͪͯͭͯͪ͊ͣ͟ ό͙͔ͤ͊ͨͪͣͪΣ ͍ ͨͦͪΎ͔͒͟ ͍ͫͦ͡ύ ͙ ͨͦ 

ͺ͔͙ͦͤͭ;͔͚ͫͦ͟ ͙͔͔ͫͫͭͣ ό͙͚͙͚ͭ͊ͫ͟͟ τ ͭ ͍ͦͤͦ·͚ Ύ͘·͟Σ ͙͙͚ͭ͊͒͗ͫ͟͟ τ ͤ ͔ͭύΦ ˿͎ͦ͊ͫͤͦ͡ ͔͙͙ͭͦͪ ͎͙͙͍͎ͦͤͭͤͦͦ͟ 

͍͙͙ͪ͊ͭ͘Ύ ˽͙͔͊͗Σ ͯ;͔͙͙ͤ͟ ͔͔͚ͫͪ͒ͤ ΄ͦ͟͡· ͤ͊ͻͦ͒ΎͭͫΎ ͤ͊ ͔͔ͨͪͻ͔ͦ͒ ͦͭ ͙͙ͫͭ͊͒ ͔ͦͤͪͭͤ͟͟·ͻ ͔ͦͨͪ͊ͼ͙͚ ͟ 

͙͙ͫͭ͊͒ ͺͦͪͣ͊͡Έͤ·ͻ ͔ͦͨͪ͊ͼ͙͚Υ ͙ͻ ͔͊͋ͫͭͪ͊ͭͤͦ͟ ͣ·΄͔͙͔ͤ͡ ͔΅͖ ͔ͤ ͨͦͤͦͫͭ͡ΈΌ ͍͙ͪ͊ͭͦ͘Φ ˻͒ͤ͊ͦ͟ 

͙ͭͪ͊͒ͼ͙͔ͦͤͤͦ ͔͍͙͔ͨͪͨͦ͒͊͊ͤ ͙͚͎ͭ͊ͫͦͦ͟͟ Ύ͘·͊͟ ͙ͫ͡΄ͦͣ͟ ͙͔͙͍ͦͪͤͭͪͦ͊ͤͦ ͤ͊ ͔͍ͭͫͭͦ͟·͔ ͦ͋ΆΎ͔͙ͫͤͤΎ ͙ 

͙͎͙͔ͤͦͪͪͯͭ ͍͙ͯ͊͘͡Έͤ·͔ ͙ ͣͯ͡Έ͙͔͙͚ͭͣ͒ͤ·͔ ͔͍ͫͪ͒ͫͭ͊ ό͙͔͙ͦ͋ͪ͊͗ͤ͘ΎΣ ͍͙͔͒ͦύΣ ;ͭͦ ͙͍͙ͨͪͦ͒ͭ ͟ 

ͭͪͯ͒ͤͦͫͭΎͣ ͍ ͙͙͙ͨͦͤͣ͊ͤ ͙ ͙͔͙ͫͤ͗ͤΌ ͙͍ͣͦͭ͊ͼ͙͙ ͟ ͦ͋ͯ;͔͙ͤΌ ώрϐΣ ώсϐΣ ώмнϐΦ 

όоύ ˿ͭͪͯͭͯͪͤ͊͟Ύ ͔ͤͻ͍͊ͭ͊͟ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͔͍ͪͫͯͪͫͦ 

ˤ ͙͙͔́͊͒͗ͫͭ͊ͤ͟ ͤ͊͋͡Ό͔͒͊ͭͫΎ ͤ͊͘;͙͔ͭ͡Έ͔ͤͦ ͔͍͔͍ͤͪ͊ͤͫͭͦ ͍ ͔͔ͦ͋ͫͨ;͔͙͙ͤ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ 

ͯ;͔͔͙͚ͪ͗͒ͤ ͔ͭͻ͎͙ͤͦͦ͡Ύ͙ͣΥ ͦͦͦ͟͡ тл҈ ΄ͦ͟͡ ͔ͤ ͙͔ͣΌͭ ͣͯ͡Έ͙͔͙͚͎ͭͣ͒ͤͦͦ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ ͙ ͙ͫͭ͊͋͡Έ͎ͤͦͦ 

͒ͦͫͭͯͨ͊ ͍ ͙͔͔ͤͭͪͤͭΦ ͙͔́͊͟ ͙͔ͤͫͭͪͯͣͤͭ·Σ ͊͟͟ ͍͙ͪͭͯ͊͡Έͤ·͔ ͦ͋ͯ;͊Ό΅͙͔ ͔ͫͪ͒· ͙͙͡ !L-͙͔͙ͨͪͦ͗ͤ͡ΎΣ 

ͫͦ͗ͤͦ͡ ͍͔ͤ͒ͪΎͭΈ ͍ ͍͔͔͍ͨͦͫ͒ͤͤͯΌ ͙ͨͪ͊ͭͯ͟͟Φ ̂;͔͙͙ͤ͟ ͍ ͖ͦͭ͒͊ͤͤ͡·ͻ ͔͎͙ͪͦͤ͊ͻ ͊͘;͊ͫͭͯΌ ͔͒͊͗ ͔ͤ 

͙͍͙ͫͭ͊͊ͫ͟͡͡Έ ͫ ͙͔͙͍ͤͭͪ͊ͭͤ͟·͙ͣ ͙͒ͦͫ͊ͣ͟ ͙͙͡ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͙ͣ ͙͔͙ͨͪͦ͗ͤ͡Ύ͙ͣΦ ˤ ͙͎͔ͭͦ ͯ;͙͔ͭ͡Ύ 

͍·͔ͤͯ͗͒ͤ· ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͙ͭͪ͊͒ͼ͙ͦͤͤͯΌ ͔ͣͦ͒͡Έ ͦ͋ͯ;͔͙ͤΎ ζ͔ͣ͡ Ҍ ͒ͦͫ͊͟ Ҍ ͯ;͔͙͋ͤ͟ηΣ ;ͭͦ ͔ͤ ͍ͨͦͦ͘͡Ύ͔ͭ 

ͪ͊ͫͪ͟·ͭΈ ͔ͨͦͭͤͼ͙͊͡ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍ ͍ͨͦ·΄͔͙͙ͤ ͊͟;͔͍ͫͭ͊ ͔͍͙ͨͪͨͦ͒͊͊ͤΎ ώтϐΣ ώмоϐΣ ώмпϐΦ 

LLLΦ ˸͔ͻ͙͊ͤͣ͘ ͙͔͎ͤͭͪ͊ͼ͙͙ ͣͯ͡Έ͙ͭͣͦ͒͊͡Έ͚ͤͦ ͔͙͙ͭͦͪ ͙ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͙͔͔ͤͭͭ͊͟͡͡ 

όмύ ͔͔͙́ͦͪͭ;͔͙͔ͫ͟ ͍͙ͦͫͤͦ͊ͤΎ ͙͔͔͙ͨͪͣͤͤΎ ͣͯ͡Έ͙ͭͣͦ͒͊͡Έ͎ͤͦͦ ͨͦ͒ͻͦ͒͊ ͍ ͦ͋ͯ;͔͙͙ͤ 

˸ͯ͡Έ͙ͭͣͦ͒͊͡Έͤ͊Ύ ͔͙ͭͦͪΎΣ ͍͙ͦͤ͘͟΄͊Ύ ͍ ͪ͊ͣ͊͟ͻ ͫͦͼ͙͊͡Έ͚ͤͦ ͔͙͙͙ͫͣͦͭ͟Σ ͊͟ͼ͔͙͔ͤͭͪͯͭ ͤ͊͘;͔͙͔ͤ 

͎͍͎ͫͦ͊ͫͦ͊ͤͤͦͦ͡ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙ͪ͊͘͡;ͤ·ͻ ͍ͤ͊ͦ͘͟·ͻ ͙͔ͫͫͭͣ τ Ύ͘·͊͟Σ ͙͔͙͚ͦ͋ͪ͊͗ͤ͘Σ ͔͍͗ͫͭͦ ͙ ͒ͪΦ τ ͒ ͡Ύ 

͙͙ͦͨͭͣ͊͘ͼ͙͙ ͔͔ͨͪ͒͊;͙ ͙ͤͺͦͪͣ͊ͼ͙͙ ώуϐΦ ˩͖ ͟͡Ό;͔͍·͔ ͔͙ͨͦͦ͗ͤ͡Ύ ͍͟͡Ό;͊ΌͭΥ 

τ ͙͔͎͙ͫͤͪ;ͤͦͫͭΈ ͣͦ͒͊͡Έ͔͚ͤͦͫͭΣ ͔͎ͨͪ͒ͨͦ͊͊͡Ό΅ͯΌ ͍͙͊ͣͦ͒ͦͨͦͤ͘͡ΎΌ΅͔͔ ͔͚͍͙͔͒ͫͭ ͔ͤͫͦ͟͡Έ͙͟ͻ 

͔͍ͪͫͯͪͫͦΣ ͙͙͍ͯͫ͊͡Ό΅͔͔ ͙͙͔ͨͦͤͣ͊ͤΤ 
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τ ͯ;͖ͭ ͫͯ͋Ά͔͙ͭͤͦͫͭ͟ ͦ͋ͯ;͊Ό΅͔͎ͦͫΎΣ ͍·ͪ͊͗͊Ό΅͙͚ͫΎ ͍ ͔ͨͦ͒͋ͦͪ ͙ͦͣ͋ͤ͊͟ͼ͙͚ ͣͦ͒͊͡Έ͔͚ͤͦͫͭ ͍ 

͍͔͍͙͙ͫͦͦͭͭͫͭ ͫ ͎͙͙͍ͦͤͭͤ͟·͙ͣ ͔ͦͫͦ͋ͤͤͦͫͭΎ͙ͣ ͯ;͊΅͙ͻͫΎΤ 

τ ͔͙͊ͯͭͤͭ;ͤͦͫͭΈ ͯ;͔͋ͤ·ͻ ͙ͫͭͯ͊ͼ͙͚Σ ͔ͭͪ͋ͯΌ΅ͯΌ ͔͙͍͙ͨͪͦͭͪͦ͊ͤ͟Ύ ͔͙ͫͦ͒ͪ͗͊ͤΎΣ ͙͎ͫͦͦͭͤͦͫͣͦͦ ͫ 

͔ͪ͊͡Έͤ·͙ͣ ͙͔͗ͤͤͤ͘·͙ͣ ͔͙ͦͤͭͫͭ͊ͣ͟͟ ͦ͋ͯ;͔͊ͣ·ͻΦ 

˨͍ͯͻ͍ͦ͒ͦ͊͟Ύ ͔͙ͭͦͪΎ ͒ͦͨͦͤ͡Ύ͔ͭ ͒͊ͤͤ·͚ ͨͦ͒ͻͦ͒Σ ͯ͊͘͟·͍͊Ύ ͤ͊ ͭͦΣ ;ͭͦ ͫͦ;͔͙͔ͭ͊ͤ ͍͙ͯ͊͘͡Έͤ·ͻ ͙ 

͍͔ͪ͋͊͡Έͤ·ͻ ͙͍ͫͭͣͯͦ͡ ͙͙͍͔ͯͫ͊ͭ͡ ͨͪͦͼ͔ͫͫ· ͙͙͊ͨͦͣͤ͊ͤ͘Ύ ώмрϐΦ ́͊͟Σ ͙ͨͪ ͦ͋ͯ;͔͙͙ͤ ͙͚͙ͭ͊ͫͣ͟͟ 

͙͔͎͙ͪͦ͡ͺ͊ͣ ͙͔͎ͤͭͪ͊ͼ͙Ύ ͔ͤͫͦ͟͡Έ͙͟ͻ ͣͦ͒͊͡Έ͔͚ͤͦͫͭ τ ͔͒ͣͦͤͫͭͪ͊ͼ͙Ύ ͙͊ͤͣ͊ͼ͙͙Σ ͍͙͍ͦͫͨͪͦͦ͒͘Ύ΅͔͚ 

Ήͭ͊ͨ· Ή͍ͦ͡Όͼ͙͙ ͎ͪ͊ͺ͔ͣ· όͺͦͪͣ͊ύΣ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͙͔͙͍͊ͯ͒ͦͣ͊ͭͪ͊ͦ͡ ͫ ͙͍ͤͦͪͣ͊ͭͤ·ͣ ͙ͨͪͦͤͦ͘΄͔͙͔ͤͣ 

ό͍ͯ͘͟ύΣ ͦ͋ΆΎ͔͙͔ͫͤͤ ͯ͟͡Έͭͯͪͤͦ-͙͙ͫͭͦͪ;͔͙ͫ͟ͻ ͦͤͤͦͭ͊͟ͼ͙͚ όͤ͊͘;͔͙͔ͤύ τ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͔͔͋ͦ͡ 

͔͔ͦͣͨͫͤͦ͟͟͡ ͙ ͎͔ͯ͋ͦͦ͟͡ ͍͔͙͔ͯͫͦͤ Ύ͘·͍͚ͦͦ͟ ͙ͤͺͦͪͣ͊ͼ͙͙ ώмсϐΦ 

όнύ ͔́ͻ͎͙ͤͦͦ͡;͔͔ͫͦ͟ ͪ͊ͫ΄͙͔͙͔ͪͤ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ͦ͋ͯ;͔͙ͤΎ ͔͍ͨͦͫͪ͒ͫͭͦͣ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ 

͙͔͔ͤͭͭ͊͟͡͡ 

͔́ͻ͎͙͙ͤͦͦ͡ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͙͔͔ͤͭͭ͊͟͡͡ ͫͨͦͫͦ͋ͤ· ͔͔ͦ͋ͫͨ;͙͍͊ͭΈ ͎͍͔͍ͣͤͦͦͯͪͦͤͯΌ ͔ͨͦ͒͒ͪ͗ͯ͟ ͍ 

ͨͪͦͼ͔͔ͫͫ ͔͍͙ͨͪͨͦ͒͊͊ͤΎ ͙͚͎ͭ͊ͫͦͦ͟͟ Ύ͘·͊͟Φ ˤ ͙ͦ͋͊ͫͭ͡ ͍͙ͪ͊ͫͨͦͤ͊͊ͤ͘Ύ ͔ͪ;͙Σ ͙͔ͤ͊ͨͪͣͪΣ ͙͔͔͙͔ͨͪͣͤͤ 

͎ͨͪͦͪ͊ͣͣ· tǊŀŀǘ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͙͍͊ͤ͊ͪͦ͊ͭ͘͡Έ ͔ͫͨͭͪ͟ ͍ͭͦͤͦ ͍ ͙ͨͪͦͤͦ͘΄͔͙͙ͤ ͯ;͊΅͙ͻͫΎ ͙ ͔͍ͨͪ͒ͦͫͭ͊͡ΎͭΈ 

͙ͣ ͎͍͔ͣͤͦͤͤͯΌ ͦ͋ͪ͊ͭͤͯΌ ͍ͫΎ͘Έ ͦ ͙ͤ͊͡;͙͙ ͔͙͚ͦͭͦͤͤ͟͡ ό͙͔ͤ͊ͨͪͣͪΣ ͦ ͔ͤ͒ͦͫͭ͊ͭͦ;͚ͤͦ ͔͙ͪ͊͊͘͡ͼ͙͙ 

ͭͦͤ͊͡Έ͚ͤͦ ͙͍͚ͪͦ͟ ͔ͭͪͭΈ͔͎ͦ ͭͦͤ͊ύ ώфϐΣ ώмтϐΦ 

ˤ ͔͔͊ͫͨͭ͟ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ ͯ;͔͋ͤ·ͻ ͙ͫͭͯ͊ͼ͙͚ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ±w-͔ͭͻ͎͙͚ͤͦͦ͡ ͔͔͒͊ͭ͡ ͍ͦͣͦ͗ͤ͘·ͣ 

͙͔ͫͦ͒͊ͤ͘ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͍ͨͪͦͫͭͪ͊ͤͫͭ τ ͙ͭ͊͟ͻ ͊͟͟ ͙ͭͪ͊͒ͼ͙ͦͤͤ·͚ ͙͙͚ͭ͊͒͗ͫ͟͟ ͋͊͊ͪ͘ τ ͎͔͒ ͯ;͊΅͙͔ͫΎ 

͎ͣͦͯͭ ͦͫͯ΅͔͍ͫͭ͡ΎͭΈ ͔͙͍ͭͪͤͪͦͦ;ͤ·͔ ͙͎͙͒͊ͦ͡Σ ͊ ͙͔ͫͫͭͣ͊ ͍͙͊ͭͦͣ͊ͭ;͔͙ͫ͟ ͦͼ͔͙͍͔ͤ͊ͭ ͔͎͋ͦͫͭ͡Έ ͔ͪ;͙ ͙ 

͍͔ͯͪͦͤΈ ͯ͟͡Έ͚ͭͯͪͤͦ ͙͍͙͊͒͊ͨͭͪͦ͊ͤͤͦͫͭ ώмуϐΦ 

˹͊ ͍͔ͯͪͦͤ ͙͙͍͙͙ͤ͒͒ͯ͊͊͘͡ͼ͙͙ ͦ͋ͯ;͔͙ͤΎ ͙͊ͤ͊͘͡ ͒͊ͤͤ·ͻ ͦ ͎͔͔ͨͪͦͪͫͫ ͦ͋ͯ;͊Ό΅͙ͻͫΎ ό͙͔ͤ͊ͨͪͣͪΣ 

;͊ͫͭͦͭ· ͦ΄͙͋ͦ͟ ͙ͨͪ ͙͔͔͙͙ͨͪͦͤͫͤ͘ ͍ͭͦͤͦύ ͍ͨͦͦ͘͡Ύ͔ͭ !L-͙͔ͫͫͭͣ͊ͣ ͍͙͊ͭͦͣ͊ͭ;͔͙ͫ͟ ͺ͙͍ͦͪͣͪͦ͊ͭΈ ͙ 

͔͎ͨͪ͒͊͊ͭ͡Έ ͔͙͙͍ͨͪͫͦͤ͊ͪͦ͊ͤͤ͘͡·͔ ͯ;͔͋ͤ·͔ ͔͙ͣ͊ͭͪ͊͡·Σ ͙͔ͭ͊͟ ͊͟͟ ζ͔͙͎͙ͭͪͤͤ ͨͦ ͔ͭͪͭΈ͔ͣͯ ͭͦͤͯηΣ ;ͭͦ 

͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͔͔͋ͦ͡ Ήͺͺ͔͙͍ͭͤͦͣͯ͟ ͔͔͙ͨͪͦ͒ͦͤ͡Ό ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·ͻ ͔͙͚͊ͭͪͯ͒ͤͤ͘ ώмфϐΦ 

όоύ ˴͙ͦͦͪ͒ͤ͊ͼ͙ͦͤͤ·͚ ͔ͣͻ͙͊ͤͣ͘ ͔ͣ͗͒ͯ ͣͯ͡Έ͙ͭͣͦ͒͊͡ΈͤͦͫͭΈΌ ͙ ͙͍͔ͫͯͫͫͭͤͤ͟·ͣ ͙͔͔ͤͭͭͦͣ͟͡͡ 

˸ͯ͡Έ͙ͭͣͦ͒͊͡Έͤ͊Ύ ͔͙ͭͦͪΎ ͍·͔ͫͭͯͨ͊ͭ ͦͤ͟ͼ͔ͨͭͯ͊͡Έͤ·ͣ ͙͔͙ͦͪͤͭͪͦͣ ͒͡Ύ ͙͔͔͙ͨͪͣͤͤΎ ͔ͭͻ͎͙͚ͤͦͦ͡ 

͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͙͔͔ͤͭͭ͊͟͡͡Σ ͔͔ͦͨͪ͒͡ΎΎ ͊͟͟ ͙ͭͨ· ͣͦ͒͊͡Έ͔͚ͤͦͫͭ όͺͦͪͣ͊Σ ͍ͯ͘͟Σ ͤ͊͘;͔͙͔ͤύΣ ͭ͊͟ ͙ ͫͨͦͫͦ͋· 

͙ͻ ͙͔͎ͤͭͪ͊ͼ͙͙ ό͙͔ͤ͊ͨͪͣͪΣ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͙͊ͤͣ͊ͼ͙͙ ͒͡Ύ ͍͔͙ͯͫͦͤΎ ͎ͪ͊ͺ͙͙͟ ͙͔͎͙ͪͦ͡ͺ͊ ͙͙͡ ͙͊ͯ͒ͦ τ 

͒͡Ύ ͔͔͙ͯͪͨͤ͟͡Ύ ͭͦͤ͊͡Έ͚ͤͦ ͨ͊ͣΎ͙ͭύΦ 

ˤ ͍ͫͦΌ ͦ;͔͔ͪ͒ΈΣ ͔ͭͻ͎͙͙ͤͦͦ͡ ˮˮ ͔͔ͦ͋ͫͨ;͙͍͊Όͭ ͔ͭͻ͙ͤ;͔͙͚ͫ͟ ͺ͔ͯͤ͒͊ͣͤͭ ͒͡Ύ ͙ͦ͋ͪ͊͋ͦͭ͟ ͙ 

͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͙͙ ͣͯ͡Έ͙ͭͣͦ͒͊͡Έͤ·ͻ ͔͍ͪͫͯͪͫͦΦ ˿ ͨͦͣͦ΅ΈΌ ͍͙͊ͭͦͣ͊ͭ;͔͎ͫͦͦ͟ ͙͊ͤ͊͊͘͡ ͙͔͙͚ͦ͋ͪ͊͗ͤ͘Σ 

͙͊ͯ͒ͦ- ͙ ͍͙͔͔͙͍͒ͦͣ͊ͭͪ͊ͦ͡ ͍͙ͫͭ͊ͤͦͭͫΎ ͍ͦͣͦ͗ͤ͘·ͣ ͭͦ;͔ͤͦ ͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ ͯ;͔͎͋ͤͦͦ ͔ͦͤͭͤͭ͊͟Σ 

͔ͨ ͙͙͍ͪͫͦͤ͊ͪͦ͊ͤͤ͊͘͡Ύ ͍·͒͊;͊ ͔͔ͪͦͣͤ͒͊͟ͼ͙͚ ͙ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͎͙͚͋ͦ͟ ͚ͦ͋ͪ͊ͭͤͦ ͍ͫΎ͙͘Σ ;ͭͦ ͍ͨͦ·΄͔͊ͭ 

͙͔͙͍ͤͭͪ͊ͭͤͦͫͭ͟Έ ͙ ͔ͪͯ͘͡Έ͙͍ͭ͊ͭͤͦͫͭΈ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͫ͊ ώмлϐΣ ώмоϐΣ ώнлϐΦ 

L±Φ ˽͔͙͔ͦͫͭͪͦͤ ͙ ͙ͨͪ͊ͭ͟;͔ͫ͊͟Ύ ͔͙ͪ͊͊͘͡ͼ͙Ύ ͙͔͎͙͍͚ͤͭͪͪͦ͊ͤͤͦ ͣͯ͡Έ͙ͭͣͦ͒͊͡Έ͚ͤͦ ͙ !L-

͙͔͙͍͚ͦͪͤͭͪͦ͊ͤͤͦ ͔͙ͣͦ͒͡ ͔͍͙ͨͪͨͦ͒͊͊ͤΎ 

όмύ ͔͙̇͡ ͦ͋ͯ;͔͙ͤΎ ͙ ͙ͨͪͤͼ͙ͨ· ͔͙ͪ͊͊͘͡ͼ͙͙ 

˽͔͎͔ͪ͒͊͊ͣ͊͡Ύ ͔ͣͦ͒͡Έ ͦ͋ͯ;͔͙ͤΎ ͍ͦͫͤͦ·͍͔͊ͭͫΎ ͤ͊ ͙ͨͪͤͼ͙ͨ͊ͻ ζо/ηΥ /ǳƭǘǳǊŀƭ /ƻƳǇŀǊƛǎƻƴ 

όͯ͟͡Έ͔ͭͯͪͤͦ ͍͔͙͔ͫͦͨͦͫͭ͊ͤ͡ύΣ /ƻƎƴƛǘƛǾŜ !ŘŀǇǘŀǘƛƻƴ ό͎͙͙͍ͦͤͭͤ͊͟Ύ ͊͒͊ͨͭ͊ͼ͙Ύύ ͙ ¢ŜŎƘƴƛŎŀƭ /ƻƳǇŀǘƛōƛƭƛǘȅ 

ό͔ͭͻ͎͙ͤͦͦ͡;͔ͫ͊͟Ύ ͍͔͙ͫͦͣͫͭͣͦͫͭΈύΦ 

 ω ˴ͯ͡Έ͔ͭͯͪͤͦ ͍͔͙͔ͫͦͨͦͫͭ͊ͤ͡ ͔͍͔ͨͦ͒ͪ͊ͯͣ͊ͭ͘ ͍͟͡Ό;͔͙͔ͤ ͍ ͯ;͔͋ͤ·͚ ͨͪͦͼ͔ͫͫ Ή͔͔͍ͣͤͭͦ͡Σ 

ͦͭͪ͊͗͊Ό΅͙ͻ ͙ͪ͊͘͡;͙Ύ ͔ͣ͗͒ͯ ͙͚͚ͭ͊ͫͦ͟͟ ͙ ͙͚ͭ͊͒͗ͫͦ͟͟ ͯ͟͡Έ͙ͭͯͪ͊ͣΦ ˹͙͔͊ͨͪͣͪΣ ͤ͊ ͔ͯͪͦ͟ ζᵰ η 

ͯ;͊΅͙͔ͫΎ ͍͙͍͙ͫͪ͊ͤ͊͡ ͙͚͙͚ͭ͊ͫ͟͟ ͙ͪͭͯ͊͡ ͙ͪͯͦͨͦ͗͊ͭ͟Ύ ͙ ͙͙͚ͭ͊͒͗ͫ͟͟ ͔͗ͫͭ ͫ ͙͔͊ͫ͊ͤͣ͟ ͎͙ͪͯ͒Σ ;ͭͦ 

͍͍ͫͨͦͫͦ͋ͫͭͦ͊ͦ͡ ͍͙͙ͪ͊ͭ͘Ό ͔ͣ͗ͯ͟͡Έ͚ͭͯͪͤͦ ͔͔ͦͣͨͭͤ͟ͼ͙͙Φ 
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 ω ˴͎͙͙͍ͦͤͭͤ͊Ύ ͊͒͊ͨͭ͊ͼ͙Ύ ͔͔ͭͪ͋ͯͭΣ ;ͭͦ͋· ͔ͣͭͦ͒· ͔͍͙ͨͪͨͦ͒͊͊ͤΎ ͍͔͍͍͙ͫͦͦͭͭͫͭͦ͊͡ ͔ͦͫͦ͋ͤͤͦͫͭΎͣ 

͎͙͙͍͎ͦͤͭͤͦͦ͟ ͍͙͙ͪ͊ͭ͘Ύ ΄ͦ͟͡Έ͙͍ͤͦ͟Υ ͙͙͔ͨͪͦͪͭͭ ͖ͦͭ͒͊ͭͫΎ ͍͙ͯ͊͘͡Έͤ·ͣ ͣͦ͒͊͡ΈͤͦͫͭΎͣΣ ͙͊ͤͣ͊ͼ͙͙Σ ͙͎ͪ͊ͣ 

͙ ͎͙͒ͪͯͣ ͎ͤ͊͡Ύ͒ͤ·ͣ ͔͍ͫͪ͒ͫͭ͊ͣ ͒͡Ύ ͙͔͙ͫͤ͗ͤΎ ͎͙ͤ͊ͪͯ͘͟ ͤ͊ ͔͊͋ͫͭͪ͊ͭͤͦ͟ ͣ·΄͔͙͔ͤ͡Φ 

 ω ͔́ͻ͎͙ͤͦͦ͡;͔ͫ͊͟Ύ ͍͔͙ͫͦͣͫͭͣͦͫͭΈ ͙͔͙͍ͦͪͤͭͪͦ͊ͤ͊ ͤ͊ ͔ͪ͊͡Έͤ·͚ ͍͔ͯͪͦͤΈ ͦͫͤ͊΅͖͙ͤͤͦͫͭ ΄ͦ͟͡Υ ͍ 

ͯ;͔͔͙ͪ͗͒ͤΎͻ ͫ ͣͯ͡Έ͙͔͙͚ͭͣ͒ͤ·ͣ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤͣ ͙͔ͨͪͣͤΎΌͭͫΎ !L-͎ͨͪͦͪ͊ͣͣ· ͙ ͙͔͙͍ͤͭͪ͊ͭͤ͟·͔ ͙͒ͦͫ͟Τ 

͍ ͚ͪ͊ͦͤ͊ͻ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͔͙ͪͫͯͪͫ͊ͣ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͦͺ͚͊ͤ͡-͍͔͙͙ͪͫ ͙͙͡ ͨͪͦͫͭ·͔ ͚ͦͤ͊ͤ͡-

͙͔ͤͫͭͪͯͣͤͭ·Σ ;ͭͦ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͙͍͔ͯͤͪͫ͊͡ΈͤͦͫͭΈ ͔͙ͣͦ͒͡Φ 

όнύ ˿͔͎͙͙ͭͪ͊ͭ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͣͯ͡Έ͙ͭͣͦ͒͊͡Έͤ·ͻ ͯ;͔͋ͤ·ͻ ͔͍ͪͫͯͪͫͦ 

˾͊ͪ͊͋ͦͭ͊͘͟ ͔͍ͪͫͯͪͫͦ ͔ͫͦͫͪ͒ͦͭͦ;͔ͤ͊ ͤ͊ ͙ͦ͊͊͘͟͡͡ͼ͙͙ ͔ͦͤͭͤͭ͊͟ ͙ ͙͙ͦͨͭͣ͊͘ͼ͙͙ ͙͔͍ͤͫͭͪͯͣͤͭͦ ͨͦ͒ 

͙ͤͯ͘͟Ό ͎ͤ͊ͪͯͯ͘͟Φ 

 ω ˤͦ-͔͍ͨͪ·ͻΣ ͍͔ͫͦͣͫͭͤͦ ͫ ͙͙͙ͭ͊͒͗ͫͣ͟͟ ͔͎͎͙ͨ͒͊ͦ͊ͣ ͙͊͒͊ͨͭͪͯΌͭͫΎ ͯ;͔͋ͤ·͔ ͙͔ͨͪͣͪ·Υ ͙͚͙͔ͭ͊ͫ͟͟ 

ͫͼ͔͙͙ͤ͊ͪ όζ͙͚͙͚ͭ͊ͫ͟͟ ͋͊ͤ͟ηΣ ζ˽͙ͪ͊͒ͤ͘͟ ͍͔ͫͤ·ηύ ͔͊ͣͤ͘ΎΌͭͫΎ ͤ͊ ͙͙͔͋͘͟͡ ͯ;͊΅͙ͣͫΎ ͙͔͗ͤͤͤ͘·͔ 

͙ͫͭͯ͊ͼ͙͙ όζ͍͔͙ͫͭͪͭ͡ ͙͚͎ͭ͊ͫͦͦ͟͟ ͯ;͙͔ͭ͡Ύ ͨͦ ͎͔͒ͦͪͦ ͙͘ ΄ͦ͟͡·ηΣ ζ͍ ͔͒ͦͣ ͎͙ͦͫͭ ͙͘ ˴͙ͭ͊ΎηύΣ ͍ͨͦ·΄͊Ύ 

͙ͨͪ͊ͭ͟;͔ͫͯ͟Ό ͼ͔ͤͤͦͫͭΈ ͙ͯ͘;͔͎͊ͣͦͦ Ύ͘·͊͟Φ 

 ω ˤͦ-͍ͭͦͪ·ͻΣ ͒͡Ύ ͔͔͙ͨͪͦ͒ͦͤ͡Ύ ͎͙ͦͪ͊ͤ;͔͙͚ͤ ͔͔͍͚ͫͭͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͪ͊ͪ͊͋͊ͭ͘·͍͊ΌͭͫΎ ͦͺ͚͊ͤ͡-

͙͔͙ͨͪͦ͗ͤ͡Ύ ͍͙ͪ͊ͫͨͦͤ͊͊ͤ͘Ύ ͔ͪ;͙ ͤ͊ ͔͋͊͘ ¢ŜƴǎƻǊCƭƻǿ [ƛǘŜΣ ͍ͨͦͦ͘͡ΎΌ΅͙͔ ͍·ͨͦͤ͡ΎͭΈ ͔͙ͯͨͪ͊͗ͤͤΎ ͙ 

ͨͦͯ͡;͊ͭΈ ͎͍͔ͣͤͦͤͤͯΌ ͦ͋ͪ͊ͭͤͯΌ ͍ͫΎ͘Έ ͔͋͘ ͨͦ͒͟͡Ό;͔͙ͤΎ ͟ ͙͔͔ͤͭͪͤͭͯΦ 

όоύ ͖́ͪͻΉͭ͊ͨͤ͊Ύ ͙ͨͪ͊ͭ͊͟͟ ͔͍͙ͨͪͨͦ͒͊͊ͤΎΥ ͙͔ͨͪͣͪ ͯͪͦ͊͟ ζᵰ η 

͔͙͔̏ͫͨͪͣͤͭ͟ ͍͙ͨͪͦͦ͒ͫ͡Ύ ͫ ͯ;͊΅͙͙ͣͫΎ с-͎ͦ ͊ͫͫ͊͟͡ όΉ͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤ͊Ύ ͎ͪͯͨͨ͊Σ нр ;͔͍͔ͦ͟͡ύ ͙ т-

͎ͦ ͊ͫͫ͊͟͡ όͦͤͭͪͦ͟͡Έͤ͊Ύ ͎ͪͯͨͨ͊Σ нр ;͔͍͔ͦ͟͡ύ ͍ ͔ͭ;͔͙͔ͤ ͍͒ͯͻ ͔͔ͤ͒͡ΈΦ ̂;͔͋ͤ·͚ ͨͪͦͼ͔ͫͫ ͋·͡ 

͔͙͍ͫͨͪͦͭͪͦ͊ͤ͟ ͨͦ ͖ͭͪͻͺ͚͊ͤͦ͘ ͔͙ͣͦ͒͡ ͣͯ͡Έ͙ͭͣͦ͒͊͡Έ͚ͤͦ ͙͔͎ͤͭͪ͊ͼ͙͙ ζ͍͍ͦ͒ ς ͨ ͔͔ͪͪ͊͋ͦͭ͊͟ ς ͍ ·͍ͦ͒ηΦ 

̏ͭ͊ͨ ˴͙ͦͣ͋ͤ͊ͼ͙Ύ ͣͦ͒͊͡Έ͔͚ͤͦͫͭ AI- ˽ ͔ͦ͒͒ͪ͗͊͟ 

˸ͯ͡Έ͙ͭͣͦ͒͊͡Έͤ·͚ ͍͍ͦ͒ όмр ͙ͣͤύ ˤ͙ͯ͊͘͡Έͤ͊Ύ ό͙͊ͤͣ͊ͼ͙Ύ ͙͔͎͙ͪͦ͡ͺ͊ύ Ҍ 
͙͊ͯ͒ͦ ό͔ͨͫͤΎ-͙͍͔͍͙͔ͨͪͭͫͭύ 

˽ͪͦͫͣͦͭͪ ͙͊ͤͣ͊ͼ͙͙ ζˮ͙ͫͭͦͪΎ 

͙͔͎͙ͪͦ͡ͺ͊ ᵰ  ͨ ͦ ͖͍̊ͦͦͣͯ͟͡ ͙ͨͯͭη 

͒͡Ύ ͙͔͙ͯͫͤ͡Ύ ͍ͫΎ͙͘ ͺͦͪͣ͊ς͘ ͍ͯ͟Τ 

͔͙͔ͨͤ ζ͔͙ͨͫͤ ᵰ η ͫ ͔͍͚͗ͫͭͦͦ 
͔͚ͨͦ͒͒ͪ͗ͦ͟ ͍ͭͦͤͦ όҧҨύ ͒͡Ύ 
ͯ͟͡Έ͚ͭͯͪͤͦ ͙͍͊ͭ͊͟ͼ͙͙ ͦ͋΅͙ͻ 
ͣͯ͘·͊͟͡Έͤ·ͻ ͫͻ͔ͣ ˽͔͙͙ͪͫ ͙ ˴͙ͭ͊Ύ 
 

˸ͯ͡Έ͙ͭͣͦ͒͊͡Έͤ͊Ύ ͔͔ͨͪͪ͊͋ͦͭ͊͟ όнл 
͙ͣͤύ 

˨͔͚͍͙ͫͭΎ ό͙ͫͣͯ͡Ύͼ͙Ύ ͔͍͗ͫͭͦύ Ҍ 
͍͔ͨͪͦͫͭͪ͊ͤͫͭͤͤ·͔ ͔ͦͤͭͫͭ͟͟· 

ˤ ͙ͫͭͯ͊ͼ͙Ύͻ ζͯ ΄ͦ͟͡Έͤ·ͻ ͍ͦͪͦͭη ͙ 
ζ͔͔͚ͫͣͤ͊Ύ ͍͔ͫͭͪ;͊η ͯ;͊΅͙͔ͫΎ 
͎͙ͪͯͨͨ͊ͣ ͦͭͪ͊͋͊ͭ·͍͊Όͭ ͫͦ;͔͙͔ͭ͊ͤ 
͔͗ͫͭ͊ ζͪͯ͊͟ ͤ͊ ͎͙ͪͯ͒ Ҍ ͙͍͔͍͙͔ͨͪͭͫͭηΤ 
͙͎ͪ͊ ζͫ͊͟;͙͟ ͨͦ ͭͦͤ͊ͣη ͨͦ 
ͨΎ͙͙͔͚͚ͭͤͤͦ͡ ͔͔ͫͭ͟ ͭͦͤ͊ ͍͙͍͔ͪ͊͊ͭ͘ 
ͣ·΄͔;ͤͯΌ ͨ͊ͣΎͭΈ ͙ ͍͙ͦͫͨͪΎ͙͔ͭ 
ͭͦͤ͊͡Έͤ·ͻ ͍͙ͨͪ͊͡ 
 

˸ͯ͡Έ͙ͭͣͦ͒͊͡Έͤ·͚ ͍·͍ͦ͒ όмл ͙ͣͤύ ˸͔͗ͣͦ͒͊͡Έͤ·͚ ό͙͔ͫͦ͒͊ͤ͘ ͍͙͔͒ͦύ ̂;͊΅͙͔ͫΎ ͙͊ͨͫ͘·͍͊Όͭ ͙͔ͦͪͦͭ͟͟ ͍͙͔͒ͦ 
ζ͙͍͔͍͙͔ͨͪͭͫͭ ͙͚͎ͭ͊ͫͦͦ͟͟ ͎͒ͪͯ͊ηΣ 
͙͔͎͙ͤͭͪͪͯΎ Ύ͘·͟Σ ͙͙ͣͣͯ͟ ͙ ͔͗ͫͭ·Τ 
͔ͨͦͫ͡ ͯͪͦ͊͟ ͍ͫͦͫͭ͊͡ΎΌͭ ͙ͭ͊͋͡ͼͯ 
͍͔͙ͫͪ͊ͤͤΎ ͙͚͙ͭ͊ͫ͟͟ͻ ͙ ͙͙ͭ͊͒͗ͫ͟͟ͻ 
ͺͦͪͣ ͙͍͔͍͙ͨͪͭͫͭΎ ͙ ͔͒͊͡Όͭ 
͔͔ͣͭ͊ͨͦͤ͊ͭ͘͡Έͤ·͔ ͦͭ;͖ͭ· ͨͦ 
ͯ͟͡Έͭͯͪͤ·ͣ ͙ͪ͊͘͡;͙Ύͣ 
 

 

όпύ ˻ͼ͔ͤ͊͟ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͙ ͍͔͙ͪͺ͙͊͟ͼ͙Ύ 

̏ͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͔͙ͣͦ͒͡ ͦͼ͔͙͍ͤ͊͊ͫ͡Έ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͔͔͍ͨͪ͒ͭͫͭͦ ό͙͒ͭ͊ͤͭ͟ ͨͦ ͙͔͎͙ͪͦ͡ͺ͊ͣΣ 

͍͙͔ͪ͊ͫͨͦͤ͊͊ͤ͘ ͍ͭͦͤͦύΣ ͔͍ͨͦͫͭͭͫͭͦ ͙ ͙͍ͦͨͪͦͫͤͦ͟Υ 

 ω ˽ͪͦͼ͔ͤͭ ͍͙ͨͪ͊͡Έ͎ͤͦͦ ͙͙ͤ͊ͨͫ͊ͤΎ ͙͔͎͙ͪͦ͡ͺ͍ͦ ͍ Ή͔͙͔ͫͨͪͣͤͭ͊͟͡Έ͚ͤͦ ͎͔ͪͯͨͨ ͍͔͙ͯ͡;͙ͫ͡Ύ ͫ слΣн҈ 
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͒ͦ унΣр҈ ό͍ ͦͤͭͪͦ͟͡Έ͚ͤͦ ͎͔ͪͯͨͨ ͙͔͔͙͚ͣͤͤ͘ ͔ͤ ͤ͊͋͡Ό͒͊ͦͫ͡ΈΣ ǇғлΣлмύΦ 

 ω ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͍͔ͤͪ͋͊͡Έͤ·ͻ Ή͔͔͍ͣͤͭͦ͡ ͍ ͙͎͒͊ͦ͊͡ͻ ό;͊ͫͭͦͭ͊ ͯ͡·͋ͦ͟Σ ͙͊ͣͨͭͯ͒͊͡ ͔͍͗ͫͭͦύ 

͍·ͪͦͫͦ͡ ͍ нΣо ͪ͊͊͘ ό/ƻƘŜƴΩǎ ŘҐлΣфуΣ ͋ͦ͡Έ΄͚ͦ Ήͺͺ͔ͭ͟ύΦ 

 ω фл҈ ͯ;͙͍͊ͫͭͤͦ͟ Ή͔͙͔ͫͨͪͣͤͭ͊͟͡Έ͚ͤͦ ͎ͪͯͨͨ· ͍·͙͙ͪ͊͘͡ ͔͙͔͗͊ͤ͡ ͨͪͦ͒ͦ͗͊ͭ͡Έ ͙ͯ͘;͔͙͔ͤ 

͙͚͎ͭ͊ͫͦͦ͟͟ ό͍ ͦͤͭͪͦ͟͡Έ͚ͤͦ τ рр҈Σ ˔чҐмнΣсΣ ǇғлΣллмύΦ 

 ω ур҈ ͔͍ͫͭͯ͒ͤͭͦ ͔͙͙ͦͭͣͭ͡Σ ;ͭͦ ͙͎ͪ͊ ζͫ͊͟;͙͟ ͨͦ ͭͦͤ͊ͣη ͙͔ͫͤ͗͊ͭ ͯ;͔͋ͤͯΌ ͔͍ͭͪͦ͗ͤͦͫͭΈΦ 

±Φ ˽͔ͪͦ͋ͣ͡· ͍͔͔͙ͤ͒ͪͤΎ ͙ ͙ͨͯͭ ͙͙ͦͨͭͣ͊͘ͼ͙͙ 

όмύ ˻͎͙ͪ͊ͤ;͔͙ͤΎ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͙ ͔ͭͻ͎͙ͤͦͦ͡;͔͙͔ͫ͟ ͔ͪ΄͔͙ͤΎ 

˴͡Ό;͔͍·͙ͣ ͔ͨͪͨΎ͍͙ͭͫͭΎ͙ͣ ͍͔͔͙ͤ͒ͪͤΎ ͣͯ͡Έ͙ͭͣͦ͒͊͡Έͤ·ͻ ͙ !L-͙͔͙͍ͦͪͤͭͪͦ͊ͤͤ·ͻ ͔͍ͣͭͦ͒ͦ 

ͦ͋ͯ;͔͙ͤΎ ͍ ͖ͦͭ͒͊ͤͤ͡·ͻ ͔͎͙ͪͦͤ͊ͻ ͙͙́͊͒͗ͫͭ͊ͤ͊͟ Ύ͍͡ΎΌͭͫΎ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤ͊Ύ ͦͫͤ͊΅͖ͤͤͦͫͭΈ ΄ͦ͟͡ 

ͣͯ͡Έ͙͔͙͚ͭͣ͒ͤ·ͣ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤͣ ͙ ͎͙ͦͪ͊ͤ;͔ͤͤ͊Ύ ͨͪͦͨͯͫͤ͊͟Ύ ͫͨͦͫͦ͋ͤͦͫͭΈ ͙͔͔ͤͭͪͤͭ-͔͔͚ͫͭΦ ˤ ͊͟;͔͍͔ͫͭ 

͍͔ͦͭͭ͊ ͤ͊ ͒͊ͤͤ·͔ ͍·͍ͦ͘· ͔͎͔ͨͪ͒͊͊ͭͫ͡Ύ ͔͙ͪ͊͊͘͡ͼ͙Ύ ͙ͤͦ͊ͭͪ͊ͭͤ͘͘͟·ͻ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͔ͪ΄͔͙͚ͤΣ ͙͔ͤ͊ͨͪͣͪ 

͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͨ͊ͭ͡ͺͦͪͣ· wŀǎǇōŜǊǊȅ tƛ ͒͡Ύ ͙ͫͦ͒͊ͤ͘Ύ ͣͯ͡Έ͙͔͙͚ͭͣ͒ͤ·ͻ ͔͙͍ͭͪͣͤ͊ͦ͡Σ ͙ͦͭ͡;͊Ό΅͙ͻͫΎ 

͔͍ͤ·͚ͫͦͦ͟ ͙ͫͭͦͣͦͫͭΈΌ ͙ ͍ͦͣͦ͗ͤͦͫͭ͘ΈΌ ͦͺ͚͊ͤ͡-͍͙͍͔͔͙ͦͫͨͪͦ͒ͤ͘Ύ ͔͍ͪͫͯͪͫͦΦ ˴͔ͪͦͣ ͎ͭͦͦΣ 

ͼ͔͔ͫͦͦ͋ͪ͊ͤͦ͘͡ ͫͺ͙͍ͦͪͣͪͦ͊ͭΈ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͼ͔͔͍͚ͦ͡ ͺͦͤ͒Σ ͍͔ͤ͊ͨͪ͊ͤͤ͡·͚ ͤ͊ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ό 

͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ΄ͦ͟͡Υ ͦͫͤ͊΅͔͙͔ͤ ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͔ͭͻ͙͚ͤͦ͟Σ ͯͯ͡;΄͔͙͔ͤ ͔͔͍ͫͭ·ͻ ͍͙͚ͯͫͦ͡Σ 

͔͍͙͔ͨͪ͒͊ͪͭ͡Έͤ͊Ύ ͍ͯͫͭ͊ͤͦ͊͟ ͙͍ͦ͊ͦ͊ͤͤ͘͟͡͡·ͻ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͔͙͍ͣ͊ͭͪ͊ͦ͡ ͨͦ ͙͚ͭ͊ͫͦͣͯ͟͟ Ύ͘·ͯ͟ 

ό͙ͭ͊͟ͻ ͊͟͟ ͦ͋ͯ;͊Ό΅͙͔ ͣͯ͡Έͭͺ͙͡Έͣ· ͟ ͯͪͦͯ͟ ζᵰ η ͙ ͦͺ͚͊ͤ͡-͙͔͙ͨͪͦ͗ͤ͡ΎύΦ ̏ͭͦ ͔͔ͦ͋ͫͨ;͙ͭ ͒ͦͫͭͯͨͤͦͫͭΈ 

͔ͭͻ͎͙͚ͤͦͦ͡ ͒͡Ύ ͍͔ͫͻ ͯ;͔͋ͤ·ͻ ͯ;͔͔͙͚ͪ͗͒ͤΣ ͍͟͡Ό;͊Ύ ͖ͯ͒͊ͤͤ͡·͔Φ 

όнύ ˽͍ͦ·΄͔ͤͤ·͔ ͔͍͙ͭͪ͋ͦ͊ͤΎ ͟ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·ͣ ͔͔ͦͣͨͭͤ͟ͼ͙Ύͣ ͔͍͔͔͚ͨͪͨͦ͒͊͊ͭ͡ ͙ ͙ͻ 

͍͙͙͔ͪ͊ͭ͘ 

ˮ͔͎ͤͭͪ͊ͼ͙Ύ ͣͯ͡Έ͙ͭͣͦ͒͊͡Έͤ·ͻ ͨͦ͒ͻ͍ͦ͒ͦ ͙ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͙͔͔ͤͭͭ͊͟͡͡ ͔ͨͪ͒ΆΎ͍͡Ύ͔ͭ ͟ 

͔͎͎ͨ͒͊ͦ͊ͣ ͔ͦͣͨͫͤ͟͟͡·͔Σ ͔͙ͣ͗͒ͫͼ͙͙ͨͤ͊ͪͤ͡·͔ ͔͍͙ͭͪ͋ͦ͊ͤΎΦ ˨͡Ύ ͼ͔͔͍͔͎ͤ͊ͨͪ͊ͤͤͦͦ͡͡ ͍ͨͦ·΄͔͙ͤΎ 

͍͙͊͟͡ͺ͙͊͟ͼ͙͙ ͔͎͔ͨͪ͒͊͊ͭͫ͡Ύ ͔ͣͦ͒͡Έ ͎͍͙ͨͦ͒ͦͭͦ͟ ζмҌмηΥ 

τ ͔͍ͨͪ͊Ύ ͔͔ͤ͒͡Ύ τ ͙͒ͫͭ͊ͤͼ͙͔ͦͤͤͦ ͦ͋ͯ;͔͙͔ͤΣ ͙͔͙͍͔ͦͪͤͭͪͦ͊ͤͤͦ ͤ͊ ͍͔͙͔ͦͫͦͤ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ͻ 

͍ͤ͊·͍ͦ͟ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ !L-͙͔͍ͤͫͭͪͯͣͤͭͦ ό͙͔ͤ͊ͨͪͣͪΣ ͙͔ͫͫͭͣ ͍͙ͪ͊ͫͨͦͤ͊͊ͤ͘Ύ ͔ͪ;͙ ƛCƭȅǘŜƪύΤ 

τ ͍ͭͦͪ͊Ύ ͔͔ͤ͒͡Ύ τ ͦ;ͤ·͚ ͙ͨͪ͊ͭͯͣ͟͟Σ ͍͔ͤ͊ͨͪ͊ͤͤ͡·͚ ͤ͊ ͔͙͍͙͔ͨͪͦͭͪͦ͊ͤ͟ ͣͯ͡Έ͙ͭͣͦ͒͊͡Έͤ·ͻ 

͍ͯͪͦͦ͟ ͙ ͍͔͙͔ͦͫͦͤ ͍ͫͨͦͫͦ͋ͦ ͙͔͎ͤͭͪ͊ͼ͙͙ ͍͙ͯ͊͘͡Έͤ·ͻΣ ͙͊ͯ͒ͦ- ͙  ͙͊ͤͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦΦ 

́͊͊͟Ύ ͍͒ͯͻ͍͔͍ͯͪͦͤ͊Ύ ͙͔ͫͫͭͣ͊ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ ͯ ͔͎͎͍ͨ͒͊ͦͦ ͎͍͙ͦͭͦͤͦͫͭ Ήͺͺ͔͙͍ͭͤͦ͟ 

ͫͦ;͔ͭ͊ͭΈ ͼ͙ͺ͍ͪͦ·͔ ͙͔ͤͫͭͪͯͣͤͭ· ͙ ͔͙ͣͭͦ͒;͔͙͔ͫ͟ ͔ͪ΄͔͙ͤΎΦ 

όоύ ˻͔͔͋ͫͨ;͔͙͔ͤ ͚ͯͫͭͦ;͙͍͙ͦͫͭ ͙ ͙͒ͦͫͭͯͨͤͦͫͭ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͔͍ͪͫͯͪͫͦ 

˨͎ͦͦͫͪͦ͡;͔ͤͦ ͺͯͤ͟ͼ͙͙͍͙͔ͦͤͪͦ͊ͤ ͣͯ͡Έ͙ͭͣͦ͒͊͡Έͤͦ- AI-͙͔͙͍͚ͦͪͤͭͪͦ͊ͤͤͦ ͔͙ͣͦ͒͡ ͍͙͙͊ͫͭ͘ ͦͭ 

͙͔͙ͫͫͭͣ͊ͭ;͔͎ͫͦͦ͟ ͙ͫͦ͒͊ͤ͘Ύ ͙ ͔ͦ͋ͣͤ͊ ͙͍ͦ͊ͦ͊ͤͤ͘͟͡͡·͙ͣ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͙ͣ ͔͙ͪͫͯͪͫ͊ͣΦ ˤ Ή͚ͭͦ ͍ͫΎ͙͘ 

ͼ͔͔ͫͦͦ͋ͪ͊ͤͦ͘͡ ͫͺ͙͍ͦͪͣͪͦ͊ͭΈ ζ˿͍͔ͦͣͫͭͤͯΌ ͨ͊ͭ͡ͺͦͪͣͯ ͨͦ ͔ͪ͊ͪ͊͋ͦͭ͘͟ ͔͍ͪͫͯͪͫͦ ͙͚͎ͭ͊ͫͦͦ͟͟ Ύ͘·͊͟ ͒͡Ύ 

˴͙ͭ͊Ύ ͙ ͙͙́͊͒͗ͫͭ͊ͤ͊͟ηΣ ͙͔͙͍ͦͪͤͭͪͦ͊ͤͤͯΌ ͤ͊ ͔͙͍͔ͦͭͤͦ͟͟͡͡ ͙͔ͫͦ͒͊ͤ͘ ͙ ͦͭͪ͟·͔ͭͦ ͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ 

͔͙͍ͣ͊ͭͪ͊ͦ͡Φ ˽͔͍͔͙ͪͨͦ͒͊͊ͭ͡ ͎ͫͣͦͯͭ ͎͊ͪͯ͗͊ͭ͘Έ ͍͙͔͊ͭͦͪͫ͟ ͔͙ͣͭͦ͒;͔͙͔ͫ͟ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ό͙͔ͤ͊ͨͪͣͪΣ ͯͪͦ͟ 

ζ˿͍͔͙͔ͪ͊ͤͤ ͙͍ͨͪ͊͒ͤͦ͘͟Υ ͙͙͚ͭ͊͒͗ͫ͟͟ ˹͍͊ͪͯ͘ ͙ ͙͚͙͚ͭ͊ͫ͟͟ ˽͙ͪ͊͒ͤ͘͟ ͍͔ͫͤ·ηύΣ ͊ ͙͔ͫͫͭͣ͊ ͔͚͙͎ͪͭͤ͊ 

͎͊ͪͯͦ͘͘͟ ͍͙ͨͦͦͭ͘͡ ͍͔͙ͤ͒ͪͭΈ ͙͙ͫͭͣͯͪͯ͡Ό΅͙͚ ͔ͣͻ͙͊ͤͣ͘Υ ͔͙ͫͦ͒͊ͭ͘͡ ͔͙͍ͣ͊ͭͪ͊ͦ͡Σ ͍ͻͦ͒Ύ΅͙͔ ͍ ͍͔ͪͻ͙͔ͤ 

мл҈Σ ͎ͣͦͯͭ ͨͦͯ͡;͊ͭΈ ͺ͙͍ͤ͊ͤͫͦͯΌ ͔ͨͦ͒͒ͪ͗ͯ͟Φ 

͚́͊ͦ͟ ͨͦ͒ͻͦ͒ ͔͔ͦ͋ͫͨ;͙ͭ ͔ͪͫͯͪͫͤͯΌ ͚ͯͫͭͦ;͙͍ͦͫͭΈΣ ͍ͨͦ·͙ͫͭ ͙͍ͣͦͭ͊ͼ͙Ό ͔͎͎͍ͨ͒͊ͦͦ ͟ ͙͍ͤͤͦ͊ͼ͙Ύͣ 

͙ ͔͋ͯ͒ͭ ͍͍ͫͨͦͫͦ͋ͫͭͦ͊ͭΈ ͨͦͫͭͦΎͤͤͦͣͯ ͍͔ͫͦͪ΄͔͍͍͙ͤͫͭͦ͊ͤΌ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͎ͤͦͦ ͔ͦͤͭͤͭ͊͟Φ 

±LΦ ˭͊͟͡Ό;͔͙͔ͤ ͙ ͔͔͙͍ͨͪͫͨͭ͟· ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 

˹͊ͫͭͦΎ΅͔͔ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡Σ ͙ͦͨͪ͊ΎͫΈ ͤ͊ ͣͯ͡Έ͙ͭͣͦ͒͊͡ΈͤͯΌ ͔͙ͭͦͪΌ ͙ ͔ͭͻ͎͙͙ͤͦͦ͡ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ 

͙͔͔ͤͭͭ͊͟͡͡Σ ͔͙ͨͪ͒ͦ͗ͦ͡͡ ͔ͣͦ͒͡Έ ͔͍͙ͨͪͨͦ͒͊͊ͤΎ ͙͚͎ͭ͊ͫͦͦ͟͟ Ύ͘·͊͟Σ ͙͍͊͒͊ͨͭͪͦ͊ͤͤͯΌ ͟ ͎͙͙͍ͦͤͭͤ͟·ͣ 

͔ͦͫͦ͋ͤͤͦͫͭΎͣ ͙ ͯ͟͡Έͭͯͪͤͦͣͯ ͔ͦͤͭͫͭͯ͟͟ ͙͙ͭ͊͒͗ͫ͟͟ͻ ΄ͦ͟͡Έ͙͍ͤͦ͟Φ ̏ͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͚͒͊ͤͤͦ ͔͙ͣͦ͒͡ ͋·͊͡ 
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͍͔͔ͨͦ͒ͭͪ͗͒ͤ͊ ͤ͊ ͙͔͔ͨͪͣͪ ͯͪͦ͊͟ ζᵰ ηΦ ˿͙͔ͫͭͣͤ·͚ ͙͚͒͊ͤ͘Σ ͍ͦͫͤͦ͊ͤͤ·͚ ͤ͊ ͙ͨͪͤͼ͙ͨ͊ͻ ζͯ͟͡Έ͎ͭͯͪͤͦͦ 

͍͔͙ͫͦͨͦͫͭ͊ͤ͡Ύ ς ͎͙͙͍͚ͦͤͭͤͦ͟ ͊͒͊ͨͭ͊ͼ͙͙ ς ͔ͭͻ͎͙ͤͦͦ͡;͔͚ͫͦ͟ ͍͔͙͙ͫͦͣͫͭͣͦͫͭηΣ ͊ ͔ͭ͊͗͟ ͖ͭͪͻΉͭ͊ͨͤ͊Ύ 

ͫͭͪͯͭͯͪ͊͟ ͣͯ͡Έ͙ͭͣͦ͒͊͡Έ͚ͤͦ ͙ͦ͋ͪ͊͋ͦͭ͟ ͙ͤͺͦͪͣ͊ͼ͙͙ ό͍͍ͦ͒ ς ͔͔ͨͪͪ͊͋ͦͭ͊͟ ς ͍·͍ͦ͒ύ ͍͙͙ͨͦͦ͘͡͡ 

ͫͯ΅͔͍͔ͫͭͤͤͦ ͍ͨͦ·͙ͫͭΈ ͍͔ͯͪͦͤΈ ͍͔͙ͦ͊͒ͤ͡Ύ ͙͔͎͙ͪͦ͡ͺ͙͊ͣΣ ͍͙ͪ͊ͭ͘Έ ͔ͣ͗ͯ͟͡ΈͭͯͪͤͯΌ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Έ ͙ 

͔͙ͯͪͨͭ͟Έ ͯ;͔͋ͤͯΌ ͙͍ͣͦͭ͊ͼ͙Ό ͯ;͊΅͙ͻͫΎΦ ˽͔͔͙͍ͪͫͨͭ͟· ͒͊͡Έ͔͚ͤ΄͙ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͍͟͡Ό;͊Όͭ 

ͪ͊ͫ΄͙͔͙͔ͪͤ ͍·͙͋ͦͪ͟ ͙ ͍͔ͨͪͦͪͯ͟ ͙͔͙͙ͨͪͣͤͣͦͫͭ ͚ͪ͊ͪ͊͋ͦͭ͊ͤͤͦ͘ ͔͙ͣͦ͒͡ ͒͡Ύ ͙ͪ͊͘͡;ͤ·ͻ ͔͎͙͚͊ͭͦͪ͟ 

ͦ͋ͯ;͊Ό΅͙ͻͫΎ ό͙͔ͤ͊ͨͪͣͪΣ ͯ;͊΅͙ͻͫΎ ͤ͊;͊͡Έ͚ͤͦ ΄ͦ͟͡· ͙ ͍ͪͦͫ͘͡·ͻύΣ ͊ ͔ͭ͊͗͟ ͍ ͪ͊ͤͦͦ͋ͪ͊ͤ͘͘·ͻ 

͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͍͙ͯͫͦ͡Ύͻ τ ͦͭ ͎͙ͦͪͦ͒ͫ͟ͻ ΄ͦ͟͡ ͒ͦ ͔ͫ͡Έ͙ͫ͟ͻ ͔͎͙͍ͪͦͤͦΦ ˤ͊͗ͤͦ ͙ͨͪͦ͒ͦ͗ͭ͡Έ 

͍͔ͫͦͪ΄͔͍͍͙͔ͤͫͭͦ͊ͤ ͣͯ͡Έ͙ͭͣͦ͒͊͡Έ͚ͤͦ ͙͔ͫͫͭͣ· ͦͼ͔͙͍͙ͤ͊ͤΎΣ ͍͟͡Ό;͊Ύ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔ͭͻ͎͙͚ͤͦͦ͡ 

͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͙͔͔ͤͭͭ͊͟͡͡ ͒͡Ύ ͙͊ͤ͊͊͘͡ ͔͍͔ͤͪ͋͊͡Έ͎ͤͦͦ ͍͔͔͙ͨͦ͒ͤΎ ͯ;͊΅͙ͻͫΎ ό͙͙͙ͣͣ͟Σ ͔͍͗ͫͭͦύ ͍ 

͔ͣ͗ͯ͟͡Έͭͯͪͤ·ͻ ͙ͫͭͯ͊ͼ͙ΎͻΦ  

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 
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6. ṭҸ. (2021). ֲ ԍ Ҭ . Chinese Journal of Social Science and 

Management. 

7. , & . (2024). CSL Ҭ : ҍ . International Journal of Chinese Language 

Education. 

8. Kress, G., & van Leeuwen, T. (2001). Multimodal Discourse. London: Arnold. 

9. ↨ . (2024). ֲ ҍ ᴇ. Modern Educational Technology. 

10. SUN Liangkeyi. (2025). ꜚ ӟ . ֲ . 

11. . (2023). ChatGPT ᵬҹ Ҭ ᵣ . ֤ ԋ . 

12. ↔ . (2025). Ҭ Ҭ . Modern Linguistics. 

13. θ . (2025). Ҭ . Modern Linguistics. 

14. , & . (2023). ֲ . . 

15. Paivio, A. (1986). Mental Representations: A Dual Coding Approach. Oxford University Press. 

16. . (2024). Ԋ ҊҬ . ҙ . 

17. . (2019). ῐ Ҋ ӟ . . 

18. Zhou, T., & Asavaratana, W. (2024). ∆ . Language and Culture 

Journal. 

19. Liang, X., & Wang, W. (2025). ף ҍ . Chinese as a Second Language. 

20. , & Ҽ . (2022). ῤ ȁ ҍ . .  

ϭ̉ ͔ͤ ˿͙Ύͦͻ͎ͦͤΣ ˸͍͊ͪͯͨͦ ˻ΦΣ нлнр 

  



˹ˢ̂̉˹̍˯ ˬ ̂˾˹ˢ˶ ζ IN SITU η                    ISSN (p) 2411-7161 / ISSN (e) 2712-9500                    Ѕ11 / 2025 

 

 

81 

 

 



ˢ˴ˢ˨˩˸ˮ̉˩˿˴˻˩ ˮ˭˨ˢ́˩˶̎˿́ˤ˻ ζ˹ˢ̂̉˹ˢ̒ ˢ˾́˩˶̎η 

 

 

82 

ˢ͡;͔͍ͦ͟ ˢͣͯ͟ͻ͔͊ͣͣͭ ˥͔͚͙͍͙ͯͪ͋͊ͤͫ͒ͦ; 

ˢ͙͔ͫͫͫͭͤͭ ͊͟ͺ͔͒ͪ· ˹͔͍ͪͤ·ͻ ͔͔͚͋ͦͤ͘͡ 

˨͍͔͍ͦͭͦ͡ ˨͊Ύͤ; ˨͍͔͍͙ͦͭͦ͡; 

ˣ͔͔͙͔͍ͪ͊͟͡ ˨͔͗ͣ͊ͭ͊͡; ͙͔͍̆͊͒͗ͤ͊ 

ˢ΄·͍ͪͦ͊ ͔͎̏ͤͯ͡Έ ˥͔͙͒ͣ͡·͍ͪ͊͒ͦͤ͊Φ 

͔ͫͭͯ͒ͤͭ  

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˹˩˯˾˻̆ˮ˾̂˾˥ˮ̉˩˿˴ˮ˩ ˢ˿˽˩˴́̍ ˥ˮ˨˾˻̇˩̅ˢ˶ˮˮΥ ̊̂˹́ˮ˾˻ˤˢ˹ˮ˩ ˮ ˨˾̂˥ˮ˩ ˸˩́˻˨̍ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

˥͙͒ͪͦͼ͔ͺ͙͊͡ΎΣ ͻ͔͙͊ͪ͊ͭͪͯ͘͟Ό΅͊ΎͫΎ ͙͋͘·ͭͦ;ͤ·ͣ ͔͙͔ͤ͊ͦͨͤͣ͟͡ ͼ͔͔͙ͪ͋ͪͦͫͨͤ͊͡Έ͚ͤͦ ͙͙͗͒ͦͫͭ͟ 

ό̇˿ˬύ ͍ ͔͗ͯ͒ͦ͡;͊͟ͻ ͎͍͎ͦͦͤͦͦ͡ ͎ͣͦ͊͘Σ Ύ͍͡Ύ͔ͭͫΎ ͔ͫͪΈ͔͚ͤͦ͘ ͔͚ͤͪͦͻ͙͎͙ͪͯͪ;͔͚ͫͦ͟ ͔͚ͨͪͦ͋ͣͦ͡Φ ˩͔ 

͍͔͍͔͔ͫͦͪͣͤͤ͊Ύ ͙͎͙͒͊ͤͦͫͭ͊͟ ͙ ͔͍͔͊͒͊ͭͤͦ͟ ͔͡;͔͙͔ͤ ͙͔ͣΌͭ ͔ͪ΄͊Ό΅͔͔ ͤ͊͘;͔͙͔ͤ ͒͡Ύ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙ͤΎ 

͔͙ͤͦ͋ͪ͊ͭͣ·ͻ ͔͍͎͙ͤͪͦͦ͡;͔͙ͫ͟ͻ ͤ͊ͪͯ΄͔͙͚ͤΦ ˻͍ͫͤͦͤ·ͣ ͔ͣͭͦ͒ͦͣ ͔͡;͔͙ͤΎ ͎͙͒ͪͦͼ͔ͺ͙͙͊͡ ͤ͊ 

ͨͪͦͭΎ͔͙͙͗ͤ ͎͙ͣͤͦͻ ͔͒ͫΎ͙͔͙͚ͭͭ͡ ͔ͦͫͭ͊ͭͫΎ ͙͍ͦͪͦ͟͡΄͙͍͙͔ͯͤͭͪͦ͊ͤΣ ͍͔͔ͤ͊ͨͪ͊ͤͤͦ͡ ͤ͊ ͍͔͔͙͔ͦͭ͒ͤ ͙͋͘·ͭ͊͟ 

̇˿ˬ ͍ ͎͙͔͒ͪͯ ͙ͨͦͦͫͭ͡ ͎͙ͦͪ͊ͤͣ͊͘Φ ˤ ͔͙͔ͨͦͫ͒ͤ͡ ͎ͦ͒· ͙͍͊ͭͤͦ͟ ͍͙͍ͪ͊͊͘ΌͭͫΎ ͙ ͙͔ͨͪͦ͋ͪͭ͊Όͭ ͨͦͨͯ͡ΎͪͤͦͫͭΈ 

͊͡Έ͔͙͍ͭͪͤ͊ͭͤ·͔Σ ͔͔͔ͣͤ ͙͍͙͍ͤ͊ͤ͘·͔ ͔ͣͭͦ͒·Σ ͔͔ͨͪ͗͒ ͍͔͎ͫͦ ͔͚ͤͪͦΉ͙ͤ͒ͦͫͦͨ͟ΎΣ ͍ͨͦͦ͘͡ΎΌ΅͊Ύ 

͍͍͙ͦͫͫͭ͊ͤͦͭΈ ͔͔͍͔ͫͭͫͭͤͤ·͔ ͙ͨͯͭ ͦͭͭͦ͊͟ ͙͍ͦͪ͊͟͡Φ ˤ ͫͭ͊ͭΈ͔ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͟͡Ό;͔͍·͔ 

͔͚ͤͪͦͻ͙͎͙ͪͯͪ;͔͙͔ͫ͟ ͨͦ͒ͻͦ͒· ͟ ͔͡;͔͙ͤΌ ͎͙͒ͪͦͼ͔ͺ͙͙͊͡Σ ͍͟͡Ό;͊Ύ ͙ͪ͊͘͡;ͤ·͔ ͍͙͒· ΄͙ͯͤͭͪͯΌ΅͙ͻ 

͔ͦͨͪ͊ͼ͙͚ ͙ Ή͙ͤ͒ͦͫͦͨ͟;͔͙͔ͫ͟ ͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭ͊Σ ͙ͻ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊Σ ͔͙ͤ͒ͦͫͭ͊ͭ͟ ͙ ͍ͦͣͦ͗ͤ͘·͔ ͔͙ͦͫͦ͗ͤͤ͡ΎΦ 

 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

͎͙͒ͪͦͼ͔ͺ͙͊͡ΎΣ ͙͍ͦͪͦ͟͡΄͙͍͙͔ͯͤͭͪͦ͊ͤΣ ͍͔͙͔͙͔ͤͭͪͯͦͨͪͭͦͤ͊͟͡͡Έ͔ͤͦΣ ͍͔͙͙ͤͭͪͯͦ͊ͭͪ͊͟͡͡Έ͔ͤͦΣ 

͔͚ͤͪͦΉ͙ͤ͒ͦͫͦͨ͟ΎΣ ͍͔͙ͤͭͪͯͦ͟͡ͼ͙͔͙ͫͭͪͤͦͫͭͦͣΎΣ ͍͙ͤͯͭͪ;͔͔͔ͪͨͤͦ ͍͔͙͔͒͊ͤ͡Σ  

ͼ͔͔͙ͪ͋ͪͦͫͨͤ͊͡Έͤ͊Ύ ͙͗͒ͦͫͭ͟Έ. 

 

ˤ͍͔͔͙͔͒ͤ 

˥͙͒ͪͦͼ͔ͺ͙͊͡ΎΣ ͙͙͡ ζ͍ͦ͒Ύͤ͊͟ ͎͍͎ͦͦͤͦͦ͡ ͎ͣͦ͊͘ηΣ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͎͙ͨ͊ͭͦͦ͡;͔͔ͫͦ͟ ͫͦͫͭͦΎ͙͔ͤΣ 

͍͙ͦͤ͊͘͟Ό΅͔͔ ͍͔͍͙͔ͫ͒ͫͭ͡ ͙͒ͫ͋͊͊ͤͫ͊͡ ͔ͣ͗͒ͯ ͨͪͦ͒ͯ͟ͼ͙͔͚Σ ͼ͙ͪͯ͟͡Ύͼ͙͔͚ ͙ ͔ͪ͊͋ͫͦͪ͋ͼ͙͔͚ 

ͼ͔͔͙ͪ͋ͪͦͫͨͤ͊͡Έ͚ͤͦ ͙͙͗͒ͦͫͭ͟ ό̇˿ˬύ ͙ ͙͍ͨͪͦ͒Ύ΅͔͔ ͟ ͔͔ ͙͋͘·ͭͦ;ͤͦͣͯ ͔͙ͤ͊ͦͨͤ͟͡Ό ͍ ͔͗ͯ͒ͦ͡;͍͚ͦͦ͟ 

͙͔͔ͫͫͭͣ ͙κ͙͙͡ ͫͯ͋͊ͪ͊ͻ͙ͤͦ͒͊͡Έͤ·ͻ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ͻ ͎͍͎ͦͦͤͦͦ͡ ͎ͣͦ͊͘Φ ̏ͭͦ ͔͙͔ͤ͊ͦͨͤ͟͡Σ ͍ ͍ͫͦΌ ͦ;͔͔ͪ͒ΈΣ 

͍·͘·͍͔͊ͭ ͍ͨͦ·΄͔͙͔ͤ ͍͙ͤͯͭͪ;͔͔͎ͪͨͤͦͦ ͍͔͙͒͊ͤ͡Ύ όˤ̉˨ύΣ ;ͭͦ ͔ͣͦ͗ͭ ͙͍͔͙ͨͪͫͭ ͟ ͎͔͙ͨͪͦͪͫͫͪͯΌ΅͔͚ 

͊ͭͪͦͺ͙͙ ͎͍͚ͣͦͦͦ͘ ͙ͭ͊ͤ͟ ͙ ͭΎ͔͗͡·ͣ ͔͍͎͙ͤͪͦͦ͡;͔͙ͫͣ͟ ͔͒ͺ͙ͼ͙ͭ͊ͣΣ ͔ͦͫͦ͋ͤͤͦ ͙͙ͪͭ͟;ͤ·ͣ ͍ ͔͒ͭͫͦͣ͟ 

͍͔ͦͪ͊ͫͭ͘Σ ͤͦ ͊ͭͯ͊͟͡Έͤ·ͣ ͙ ͒͡Ύ ͍ͪͦͫ͘͡·ͻ ͨ͊ͼ͙͔͍ͤͭͦΦ  

͙͎͙̏ͭͦͦ͡Ύ ͎͙͒ͪͦͼ͔ͺ͙͙͊͡ ͎ͣͤͦͦͦ͋ͪ͊ͤ͊͘ ͙ ͍͟͡Ό;͔͊ͭ ͊͟͟ ͍͔ͪͦ͗͒ͤͤ·͔ ͙͙͊ͤͦͣ͊͡ ό͙͔ͤ͊ͨͪͣͪΣ 

͔ͫͭͤͦ͘ ͍͍ͦ͒ͦͨͪͦͦ͒͊ ͎ͣͦ͊͘Σ ͣ͊͡Έͺͦͪͣ͊ͼ͙Ύ ˢͪͤͦ͡Έ͒͊-˴͙͙͊ͪύΣ ͭ͊͟ ͙ ͙͔͔ͨͪͦ͋ͪͭͤͤ·͔ ͫͦͫͭͦΎ͙ͤΎΣ ͙͔ͭ͊͟ 

͊͟͟Υ 

¶ ˹͔͚͙ͪͦͤͺ͔͟ͼ͙͙Υ ͔͙͎͙ͣͤͤͭΣ ͍͔͙͙ͤͭͪͯͭ͟͡Σ ͍·͘·͍͊Ό΅͙͔ ͍͔͙͔ͦͫͨ͊ͤ͡ ͙ ͙͔ͦ͋ͭͪ͊͡ͼ͙Ό ͙͍ͦͪͤ͟͡·ͻ 

͔͚ͨͯͭ ͙͙͡ ͤ͊ͪͯ΄͔͙͔ͤ ͔ͪͦͪ͋͘ͼ͙͙Φ 

¶ ˴͍͙͙ͪͦͦ͘͡Ύ͙ͤΎΥ ͍͙͔ͤͯͭͪ͗ͯ͒ͦ͡;͍ͦ͟·͔ ͙͙͡ ͫͯ͋͊ͪ͊ͻ͙ͤͦ͒͊͡Έͤ·͔Σ ͦͭͦͪ͟·͔ ͎ͣͦͯͭ ͙͍͋ͦͪͦ͊ͭ͟͡Έ 

͙ͨͯͭ ͦͭͭͦ͊͟ ͙͙͡ ͤ͊ͪͯ΄͊ͭΈ ͺͯͤ͟ͼ͙Ό ͊ͪ͊ͻ͙ͤͦ͒͊͡Έͤ·ͻ ͎ͪ͊ͤͯ͡Ύͼ͙͚Φ 
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¶ ˻ͨͯͻ͙ͦ͡ ͎͍͎ͦͦͤͦͦ͡ ͎ͣͦ͊͘Υ ͔ͣͻ͙͊ͤ;͔͙ͫ͟ ͙ͦ͋ͭͯͪͪͯΌ΅͙͔ ͙͍ͦͪͤ͟͡·͔ ͙ͨͯͭΦ 

¶ ͍͙́ͪ͊ͣ͊ͭ;͔͙͔ͫ͟ ͍͔͔͙ͨͦͪ͗͒ͤΎΦ 

¶ ˮ͙͙͒ͦͨ͊ͭ;͔ͫ͊͟Ύ ͔͙͍ͤͦͪͣͦͭͤͤ͊͘Ύ ͎͙͒ͪͦͼ͔ͺ͙͊͡Ύ όˮ˹˥ύΥ ͦͫͦ͋͊Ύ ͺͦͪͣ͊Σ ;͊ͫͭͦ ͍͔ͫͭͪ;͊Ό΅͊ΎͫΎ ͯ 

͙ͨͦ͗͡·ͻ ͡Ό͔͚͒ ͙ ͍ͫΎ͊ͤͤ͊͘Ύ ͫ ͤ͊ͪͯ΄͔͙͔ͤͣ ͔ͪͦͪ͋͘ͼ͙͙ ͙ͨͪ ͤͦͪͣ͊͡Έͤͦͣ ͙͙͡ ͔͔ͯͣͪͤͤͦ ͍ͨͦ·΄͔ͤͤͦͣ 

͍͔͙͙͒͊ͤ͡ ̇˿ˬΦ 

˿ ͭͦ;͙͟ ͔͙ͪͤ͘Ύ ͎͔͔ͨ͊ͭͦͤ͊͘ ͍·͔͒͡ΎΌͭ ͍͔͒ ͍ͦͫͤͦͤ·͔ ͺͦͪͣ· ͎͙͒ͪͦͼ͔ͺ͙͙͊͡Υ 

1. ˻͟͟͡Ό͙ͦͤͤ͊͘Ύ ό͔ͤͫͦͦ͋΅͊Ό΅͊ΎͫΎύΥ ͻ͔͙͔͊ͪ͊ͭͪͯͭͫ͘͟Ύ ͙ͤ͊͡;͙͔ͣ ͔ͨͪͨΎ͍͙ͭͫͭΎ ͤ͊ ͙ͨͯͭ ͦͭͭͦ͊͟ 

̇˿ˬ ͍ ͔͔ͨͪ͒͊͡ͻ ͔͗ͯ͒ͦ͡;͍͚ͦͦ͟ ͙͔ͫͫͭͣ· ό͙͔ͤ͊ͨͪͣͪΣ ͔ͫͭͤͦ͘ ͍͍ͦ͒ͦͨͪͦͦ͒͊ύΣ ;ͭͦ ͙͍͙ͨͪͦ͒ͭ ͟ ͪ͊ͫ΄͙͔͙ͪͤΌ 

͔͗ͯ͒ͦ͡;͍ͦ͟ ͍·΄͔ ͔ͣͫͭ͊ ͋ͦ͊͒͟͡·Φ 

2. ˿ͦͦ͋΅͊Ό΅͊ΎͫΎ όͦͭͪ͟·ͭ͊ΎύΥ ͻ͔͙͔͊ͪ͊ͭͪͯͭͫ͘͟Ύ ͍ͫͦ͋ͦ͒ͤ·ͣ ͫͦͦ͋΅͔͙͔ͤͣ ͔ͣ͗͒ͯ ͔͗ͯ͒ͦ͡;͙͊ͣ͟ 

͙ ͫͯ͋͊ͪ͊ͻ͙ͤͦ͒͊͡Έͤ·͙ͣ ͍͙ͨͪͦͫͭͪ͊ͤͫͭ͊ͣΣ ͤͦ ͤ͊ͪͯ΄͔͙͔ͤ ͦͭͭͦ͊͟ ͙ͨͪͦͫͻ͙ͦ͒ͭ ͤ͊ ͍͔ͯͪͦͤ ͊ͪ͊ͻ͙ͤͦ͒͊͡Έͤ·ͻ 

͎ͪ͊ͤͯ͡Ύͼ͙͚ ͙͙͡ ͍ ͍͔ͤͦͤ͘·ͻ ͙ͫͤͯͫ͊ͻΦ 

˨ͦ ͙͔͔͙ͦ͋ͪͭͤ͘Ύ Ήͺͺ͔͙͍ͭͤ͟·ͻ ͻ͙͎͙ͪͯͪ;͔͙ͫ͟ͻ ͔͍ͣͭͦ͒ͦ ͔͡;͔͙ͤΎ ͎ͨͪͦͤͦ͘ ͒͡Ύ ͨ͊ͼ͙͔͍ͤͭͦ ͫ 

͎͔͙ͨͪͦͪͫͫͪͯΌ΅͔͚ ͎͙͒ͪͦͼ͔ͺ͙͔͚͊͡ ͋·͡ ͚͔ͪ͊ͤ͟ ͔͎͙ͤ͋͊ͦͨͪ͡Ύͭͤ·ͣΦ ˽͎͔ͪͦͪͫͫ ͍ ͔͚ͤͪͦͻ͙͎͙͙ͪͯͪΣ 

͔ͦͫͦ͋ͤͤͦ ͪ͊ͪ͊͋ͦͭ͊͘͟ ͙͍ͦͪͦ͟͡΄͙ͯͤͭͪͯΌ΅͙ͻ ͙͔ͫͫͭͣ ͍ ͔͔͙͔ͫͪ͒ͤ ·· ͍͔͊͟Σ ͙ͪ͊͒͊͟͡Έͤͦ ͙͔͙ͣͤ͘͡ 

͙ͫͭͯ͊ͼ͙ΌΣ ͔͍͙͍ͨͪͪ͊ͭ ͎͙͒ͪͦͼ͔ͺ͙͊͡Ό ͙͘ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ ͔͙͔ͤ͘͡;͙͎ͣͦͦ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ ͍ ͨͦ͒͒͊Ό΅͔͔ͫΎ 

͔ͦͪͪ͟͟ͼ͙͙ ͫͦͫͭͦΎ͙͔ͤΦ ˻͒ͤ͊ͦ͟Σ ͔ͤͫͣͦͭͪΎ ͤ͊ ͍·ͫͦͯ͟Ό Ήͺͺ͔͙͍ͭͤͦͫͭ͟ΈΣ ΄͙ͯͤͭͪͯΌ΅͙͔ ͔ͦͨͪ͊ͼ͙͙ ͔ͤ 

͙͡΄͔ͤ· ͔͍ͤ͒ͦͫͭ͊ͭͦ͟ ͙ ͫͦͨͪΎ͔͗ͤ· ͫ ͙ͪͫͦͣ͟ ͍͙͙ͪ͊ͭ͘Ύ ͔͙͚ͦͫͦ͗ͤͤ͡Σ ͙ͭ͊͟ͻ ͊͟͟ ͙ͤͺ͔͟ͼ͙ΎΣ ͦ͋ͫͭͪͯ͟ͼ͙Ύ 

͙͙͡ ͎͙͔ͨͪκ͎͙͔ͨͦ͒ͪͤ͊͗Φ  

˽͙ͦͫ͟ ͔͔͋ͦ͡ ͺ͙͙͎͙ͦͦ͘͡;ͤ·ͻ ͙ ͔͔͔ͣͤ ͍͙͙͊ͫͣ͘·ͻ ͦͭ ͙͙͍ͣͨ͊ͤͭͪͦ͊ͤͤ͡·ͻ ͙͔ͫͫͭͣ ͔͍ͣͭͦ͒ͦ ͔͡;͔͙ͤΎ 

͙͍͔ͨͪ͡ ͟ ͍͙͙ͪ͊ͭ͘Ό ͔͚ͤͪͦΉ͙ͤ͒ͦͫͦͨ͟;͔͚ͫͦ͟ ͻ͙͎͙͙ͪͯͪΦ ˤ ;͙͊ͫͭͤͦͫͭΣ Ή͙ͤ͒ͦͫͦͨ͟;͔ͫ͊͟Ύ 

͍͔͙ͤͭͪͯͦ͟͡ͼ͙͔͙ͫͭͪͤͦͫͭͦͣΎ ͒ͤ͊ LLL ͔͗ͯ͒ͦ͡;͊͟ ό̏ˤ́˿ύ ͫͭ͊͊͡ ͙ͦ͒ͤͣ ͙͘ ͟͡Ό;͔͍·ͻ ͊͡Έ͔͙͍ͭͪͤ͊ͭͤ·ͻ 

͔͍ͣͭͦ͒ͦΣ ͔ͦͫͦ͋ͤͤͦ ͙ͨͪ ͦ͟͟͡Ό͙͚ͦͤͤͦ͘ ͎͙͒ͪͦͼ͔ͺ͙͙͊͡Σ ͍ͨͦͦ͘͡ΎΎ ͍͍͙ͦͫͫͭ͊ͤͦͭΈ ͔͔͍͔ͫͭͫͭͤͤ·͚ ͨͯͭΈ 

ͦͭͭͦ͊͟ ̇˿ˬΦ 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͍͔͔ͫͦͪͣͤͤ·͔ ͔͚ͤͪͦͻ͙͎͙ͪͯͪ;͔͙͔ͫ͟ ͔͊ͫͨͭ͟· ͔͡;͔͙ͤΎ ͎͙͒ͪͦͼ͔ͺ͙͙͊͡ 

͔ͫͦͫͪ͒ͦͭͦ;͔ͤ· ͤ͊ ͍͒ͯͻ ͍ͦͫͤͦͤ·ͻ ͍͔͙ͤ͊ͨͪ͊ͤ͡ΎͻΥ ͍͔ͫͦͪ΄͔͍͍͙͔ͤͫͭͦ͊ͤ ΄͙ͯͤͭͪͯΌ΅͙ͻ ͙͔ͫͫͭͣ 

όͪ͊ͪ͊͋ͦͭ͊͘͟ ͍͊ͨ͊ͤͦ͟͡ ͫ ͎͙͔ͨͪͦͪ͊ͣͣͪͯͣ·ͣ ͍͔͙͔͒͊ͤͣ͡Σ ͙͙͙͙͊ͤͭ͋ͦͭͦͨͪͦͨͭ͊ͤͤ͟·ͻ ͔͔͍͊ͭͭͪͦ͟ύ ͙ 

ͪ͊ͫ΄͙͔͙͔ͪͤ ͙͚ͨͦ͊͊ͤ͘͟ ͟ ͔͚ͤͪͦΉ͙ͤ͒ͦͫͦͨ͟;͔͙ͫͣ͟ ͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭ͊ͣΦ ˤ·͋ͦͪ ͙ͦͨͭͣ͊͡Έ͚ͤͦ ͙͙ͭ͊ͭ͟͟ 

͔͡;͔͙ͤΎ ͔͔ͭͪ͋ͯͭ ͭ΅͔͊ͭ͡Έ͎ͤͦͦ ͙͊ͤ͊͊͘͡ Ή͙͎͙͙ͭͦͦ͡Σ ͎͔͔͙ͨ͊ͭͦͤͭ;͔͚ͫͦ͟ ͺͦͪͣ· ͎͙͒ͪͦͼ͔ͺ͙͙͊͡Σ ͍ͦͪ͊ͫͭ͊͘ 

ͨ͊ͼ͙͔ͤͭ͊ ͙ ͦͼ͔͙ͤ͟ ͔ͨͦͭͤͼ͙͊͡Έͤ·ͻ ͙͍ͪͫͦ͟ ͙ ͔͙ͨͪͣͯ΅͔͍ͫͭ ͎͊͗͒ͦͦ͟ ͔ͣͭͦ͒͊Φ  

 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˴͍͍ͦͤͦ͊ͦ͡ ˢΦ˹ΦΣ ˴ͪ·͍ͦ͡ ˤΦˤΦ ˹͔͚ͪͦͻ͙͎͙ͪͯͪΎΦ ˤ ͍͒ͯͻ ͭͦͣ͊ͻΦ ́ͦͣ мΥ ˻͋΅͊Ύ ͔͚ͤͪͦͻ͙͎͙ͪͯͪΎΦ τ ˸ΦΥ 

ˣˮ˹˻˸Σ нлмоΦ 

2. ˴ͪ·͍ͦ͡ ˤΦˤΦΣ ˴͍͍ͦͤͦ͊ͦ͡ ˢΦ˹ΦΣ ˤ͙͎͍ͤͦͪ͊͒ͦ ˤΦˤΦ ˶͔͟ͼ͙͙ ͨͦ ͔͚ͤͪͦͻ͙͎͙͙ͪͯͪΥ ͯ;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋Φ τ ˸ΦΥ 

˥̏˻́ˢ˾-˸͔͙͒͊Σ нлмпΦ 

3. ˴͍͊ͫͯͣͦ ˤΦ˾ΦΣ ˨͍͙͍͊͒ͦ ˸Φ˻ΦΣ ˴͍͊ͫͯͣͦ͊ ˿ΦˤΦ ˥͙͒ͪͦͼ͔ͺ͙͊͡ΎΥ ͎͔͔ͨ͊ͭͦͤ͘Σ ͙͙ͤ͊͟͟͡Σ ͙͎͙͒͊ͤͦͫͭ͊͟Σ 

͔͡;͔͙͔ͤΦ τ x ͊ͯ͟Υ ̏ͣ͡Σ нлмлΦ 

4. ˿͚͍͊ͣͦͦ͡ ˤΦ ˮΦ ˹͔͚ͪͦͻ͙͎͙ͪͯͪΎΦ ˢͭ͊ͫ͡Φ τ ˸ ΦΥ ˸͔͙͒ͼ͙͔ͤͫͦ͟ ͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ ͎͔͍͊ͤͭͫͭͦΣ нлмпΦ 

5. ̆͊;͊ͭͪΎͤ ˤΦ ˢΦΣ ˣ͔͔͍ͪͫͤ ˤΦ ˽ΦΣ ˿͊ͣͦ;͔ͪͤ·ͻ ˴Φ ˢΦΣ ˢͫ͊ͭͯͪΎͤ ˢΦ ˥Φ ˥͙͒ͪͦͼ͔ͺ͙͊͡ΎΦ ˽͎͔͔͊ͭͦͤ͘Σ ͙͎͙͒͊ͤͦͫͭ͊͟ 

͙ ͻ͙͎͙ͪͯͪ;͔͔ͫͦ͟ ͔͡;͔͙͔ͤΦ τ ˿ ˽͋ΦΥ ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ζ˶͔ͣ͊ηΣ нллуΦ 

 

ϭ s͡;͔͍ͦ͟ ˢΦ, ˨ ͍͔͍ͦͭͦ͡ ˨Φ, x ͔͔͙͔͍ͪ͊͟͡ ˨͗Φ, s ΄·͍ͪͦ͊ ̏Φ, 2025 
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ˢ͍ͣ͊ͤͦ͊ ˶͊;·ͤ ˾͔͔͎͔͒͗ͨ͡Έ͒·͔͍ͤ͊Σ  

͙͔͊ͫͫͫͭͤͭ ͊͟ͺ͔͒ͪ· ͦ͗ͤ͟·ͻ ͙ ͍͔͔͙ͤͪ;͔͙ͫ͟ͻ ͔͔͚͋ͦͤ͘͡ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˾˩˭̂˶̎́ˢ́̍ ˽˾ˮ˸˩˹˩˹ˮ̒ ̉ˮ˿́˻́˩˶ˢ ˤ ˶˩̉˩˹ˮˮ ˽˿˻˾ˮˢ˭ˢ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

˽͙ͫͦͪ͊͘ Ύ͍͡Ύ͔ͭͫΎ ͻ͙ͪͦͤ;͔͙ͫͣ͟ ͔͙ͤͤͺ͔͟ͼ͙ͦͤͤ·ͣ ͔͍͙͔͊͋ͦ͊ͤͣ͘͡ ͙ͦ͗͟Σ ͻ͔͙͊ͪ͊ͭͪͯ͘͟Ό΅͙ͣͫΎ 

͙͔͚ͯͫͤͤͦ͡ ͙ͨͪͦ͡ͺ͔ͪ͊ͼ͙͔͚ ͔͙ͪ͊ͭͤͦ͟ͼ͙͍ͭͦΣ ͍͔͙͔ͦͫͨ͊ͤͣ͡ ͙ ͎͙͎͔͔͊ͤͦͤͦͣ͘Φ ˹͊ͪΎ͒ͯ ͫ ͙ͭͪ͊͒ͼ͙ͦͤͤ·͙ͣ 

͔͙ͣͭͦ͒͊ͣ ͔͡;͔͙ͤΎΣ ͙͔͔ͤͭͪͫ ͟ ͺ͙͔͙͙ͭͦͭͪ͊ͨΣ ͍ ;͙͊ͫͭͤͦͫͭΣ ͟ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ό ;͙͔ͫͭͦͭ͊͡ ͋ͦ͡Έ΄͎ͦͦ 

ό/ƘŜƭƛŘƻƴƛǳƳ ƳŀƧǳǎύΣ ͔ͦͫͭ͊ͭͫΎ ͍·͙ͫͦͣ͟ ͎͋͊ͦ͒͊ͪ͡Ύ ͔͎ͦ ͙͍͔ͫͭͤ͘·ͣ ͙͍͍͙͔ͨͪͦͭͦͦͫͨ͊ͭ͡͡Έͤ·ͣΣ 

͙͔͙͊ͤͭ͋͊ͭͪ͊͟͡Έͤ·ͣΣ ͙͍͎͙͍ͨͪͦͭͦͪ͋ͦ͟·ͣ ͙ ͙͍͍͙ͨͪͦͭͦͪͯͫͤ·ͣ ͍͚͍ͫͦͫͭ͊ͣΦ ˤ ͫͭ͊ͭΈ͔ ͔ͪ͊ͫͫͣͦͭͪͤ 

͔ͨͦͭͤͼ͙͊͡ ;͙͔ͫͭͦͭ͊͡ ͍ ͔͚ͦͣͨͫͤͦ͟͟͡ ͔͙͙ͭͪ͊ͨ ͙ͨͫͦͪ͊͊͘Φ ˢ͙͍ͭͤ͟·͔ ͔ͦͣͨͦͤͤͭ͟· ͔͙ͪ͊ͫͭͤΎΣ ͔ͦͫͦ͋ͤͤͦ 

͎ͪͯͨͨ͊ ͙͍͊͊ͦ͒ͦ͟͡͡ όͻ͔͙͙͒ͦͤͤ͡Σ ͎͍͙͙ͫ͊ͤͤ͊ͪͤΣ ͻ͔͔͙͙ͪͭͪͤ͡ύΣ ͍͙͍ͦ͋ͯͫ͊͊͡͡Όͭ ͔͎ͦ ͺ͎͙͊ͪͣ͊ͦͦ͟͡;͔͔ͫͦ͟ 

͔͚͍͙͔͒ͫͭΣ ͔ͦͭͦͪͦ͟ ͔ͣͦ͗ͭ ͍͍ͫͨͦͫͦ͋ͫͭͦ͊ͭΈ ͔ͯͣͤΈ΄͔͙ͤΌ ͙͙ͨͫͦͪ͊ͭ;͔͙ͫ͟ͻ ͋͡Ύ΄͔͟Σ ͙͔͙ͫͤ͗ͤΌ ͯ͒͊͘ ͙ 

͍͔͙ͦͫͨ͊ͤ͡ΎΣ ͊ ͔ͭ͊͗͟ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙ͤΌ ͍͙ͭͦͪ;͎ͤͦͦ ͙ͤͺ͙ͼ͙͍͙ͪͦ͊ͤΎ ͔ͨͦͪ͊͗ͤͤ·ͻ ͯ;͍͊ͫͭͦ͟ ͙ͦ͗͟Φ 

˽͙͍ͪͦ͒ΎͭͫΎ ͒͊ͤͤ·͔ ͦ ͍͔ͫͦͫͭ͊ ;͙͔ͫͭͦͭ͊͡Σ ͔ͣͻ͙͊ͤͣ͊͘ͻ ͔͎ͦ ͔͚͍͙͒ͫͭΎ ͙ ͙ͪ͊͘͡;ͤ·ͻ ͺͦͪͣ͊ͻ ͙͔͔͙ͨͪͣͤͤΎ 

ό͙ͣ͊͘Σ ͍ͦͭ͊ͪ·Σ Ήͫͭͪ͊ͭ͟͟·ύΦ ˽ͦ͒;͔͙͍͔ͪ͊ͭͫ͟Ύ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͎ͦͫͭͦͪͦ͗ͤͦͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ;͙͔ͫͭͦͭ͊͡ 

͍͍͙͒ͯ ͔͎ͦ ͙ͭͦͫ͟;͙ͤͦͫͭ ͙ ͍͊͗ͤͦͫͭΈ ͒͊͡Έ͔͚ͤ΄͙ͻ ͙͙ͤ͟͡;͔͙ͫ͟ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͒͡Ύ ͙ͫͭ͊ͤ͒͊ͪͭ͊͘ͼ͙͙ 

͔͍ͣͭͦ͒ͦ ͔͡;͔͙ͤΎΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

;͙͔ͫͭͦͭ͡Σ ͙ͨͫͦͪ͊͘Σ ͙͊͊ͦ͒͟͡͡·Σ ͻ͔͙͙͒ͦͤͤ͡Σ ͙͍͍͙͔ͨͪͦͭͦͦͫͨ͊ͭ͡͡Έ͔ͤͦ ͔͚͍͙͔͒ͫͭΣ  

ͺ͙͔͙ͭͦͭͪ͊ͨΎΣ ͔͎͙͒ͪͣ͊ͭͦͦ͡ΎΣ ͤ͊ͪͦ͒ͤ͊Ύ ͔͙ͣ͒ͼ͙ͤ͊. 

 

ˤ͍͔͔͙͔͒ͤ 

˽͙ͫͦͪ͊͘ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͦ͒ͤͯ ͙͘ ͙͔͔ͤ͊͋ͦ͡ ͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͻ ͙ ͫͦͼ͙͊͡Έͤͦ ͤ͊͘;͙ͣ·ͻ 

͔͎͙͒ͪͣ͊ͭͦͦ͡;͔͙ͫ͟ͻ ͔ͨͪͦ͋ͣ͡Σ ͎͙͍͊ͭͪ͊͊͘Ύ ͙͙ͣͦͤ͡͡· ͡Ό͔͚͒ ͨͦ ͍͔ͫͣͯ ͙ͣͪͯΦ ̏ͭͦ ͣͯ͡Έ͙ͭͺ͙͊ͭͦͪ͊͟͡Έ͔ͤͦ 

͔͍͙͔͊͋ͦ͊ͤ͘͡Σ ͍ ͍͔ͦͫͤͦ ͎ͦͭͦͪͦͦ͟ ͔͗͊ͭ͡ ͤ͊ͪͯ΄͔͙ͤΎ ͙͚ͣͣͯͤͤͦ ͙͔ͫͫͭͣ·Σ ͙͍ͨͪͦ͒Ύ΅͙͔ ͟ ͊ͤͦͣ͊͡Έͤͦ 

͋·ͫͭͪͦͣͯ ͼ͙ͯ͟͡ ͍͔͙ͦ͋ͤͦͤ͡Ύ ͔ͭͦ͟͟͡ ͙ͦ͗͟ ό͔͙ͪ͊ͭͤͦ͟ͼ͙͍ͭͦύΦ ˴͙͙ͤ͡;͔͙ͫ͟ ͙ͨͫͦͪ͊͘ ͨͪͦΎ͍͡Ύ͔ͭͫΎ 

͍͙͔ͦ͋ͪ͊ͦ͊ͤͣ͘ ͔ͨ͊ͨͯͤͦ͘͡-͋͡Ύ΄͔;ͤ·ͻ Ή͔͔͍ͣͤͭͦ͡Σ ͨͦͪ͟·ͭ·ͻ ͔͔͙ͫͪ͋ͪͫͭͦ-͔͋͡·͙ͣ ;͔΄͚͙ͯ͊ͣ͟Σ ͦͭͦͪ͟·͔ 

͍·͘·͍͊Όͭ ͤ͊͘;͙͔ͭ͡Έͤ·͚ ͺ͙͙͘;͔͙͚ͫ͟ ͙ ͙ͨͫͻ͎͙ͦͦ͡;͔͙͚ͫ͟ ͙͒ͫͦͣ͟ͺͦͪͭΣ ͫͯ΅͔͍͔ͫͭͤͤͦ ͙ͫͤ͗͊Ύ ͊͟;͔͍ͫͭͦ 

͙͙͗ͤ͘ ͨ͊ͼ͙͔͍ͤͭͦΦ 

˿͍͔͔͔ͦͪͣͤͤͦ ͔͡;͔͙͔ͤ ͙ͨͫͦͪ͊͊͘ ͍͟͡Ό;͔͊ͭ ΄͙͙͚ͪͦ͟ ͔ͫͨͭͪ͟ ͨͦ͒ͻ͍ͦ͒ͦΣ ͦͭ ͙ͭͦͨ;͔͙ͫ͟ͻ 

͙͔͙͍ͦͪͭͦͫͭͪͦ͒ͦ͟͟ ͙ ͙͍ͨͪͦͦ͒ͤ͘·ͻ ͍͙͙ͭ͊ͣͤ͊ 5 ͒ͦ ͙͔͚ͫͫͭͣͤͦ ͔͙͙ͭͪ͊ͨ ό͙͔ͣͣͯͤͦͫͯͨͪͫͫͦͪ·Σ 

͙͎͙͋ͦͦ͡;͔͙͔ͫ͟ ͔ͨͪͨ͊ͪ͊ͭ·ύ ͙ ͺ͔͙͙ͦͭͦͭͪ͊ͨΦ ˹͔ͫͣͦͭͪΎ ͤ͊ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ Ή͙ͭͻ ͔͍ͣͭͦ͒ͦΣ ͙ͦͤ ;͊ͫͭͦ ͙͔ͣΌͭ 

Ύͪ͒ ͨͦ͋ͦ;ͤ·ͻ Ήͺͺ͔͍ͭͦ͟ ͙ ͎ͣͦͯͭ ͋·ͭΈ ͔ͤ͒ͦͫͭͯͨͤ· ͙͙͡ ͔͔͔ͤ͗͊ͭ͡͡Έͤ· ͒͡Ύ ͍͔ͫͻ ͨ͊ͼ͙͔͍ͤͭͦΦ ̏ͭͦ 

ͦ͋ͫͭͦΎ͔ͭ͡Έ͍ͫͭͦ ͙͙͔ͫͭͣͯͪͯͭ͡ ͙ͨͦͫ͟ ͔͔͋ͦ͡ ͔͋ͦͨ͊ͫͤ͘·ͻ ͙ ͔͔͍͔ͫͭͫͭͤͤ·ͻ ͊͡Έ͔͙͍ͭͪͤ͊ͭΣ ͔͙ͫͪ͒ ͦͭͦͪ͟·ͻ 

͔ͦͫͦ͋ͦ ͔ͣͫͭͦ ͙͔͊ͤͣ͊ͭ͘ ͺ͙͔͙ͭͦͭͪ͊ͨΎ τ ͡ ͔;͔͙͔ͤ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͔͍͔͊ͪͫͭͤͤ͟͡·ͻ ͔͙͚ͪ͊ͫͭͤΦ 

˿͔͙ͪ͒ ͔͙͚ͪ͊ͫͭͤΣ ͙ͭͪ͊͒ͼ͙ͦͤͤͦ ͙͔ͨͪͣͤΎ͔ͣ·ͻ ͒͡Ύ ͔͡;͔͙ͤΎ ͦ͗ͤ͟·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Σ ;͙͔ͫͭͦͭ͡ 

͋ͦ͡Έ΄͚ͦ ό/ƘŜƭƛŘƻƴƛǳƳ ƳŀƧǳǎ [Φύ ͙͔͊ͤͣ͊ͭ͘ ͔ͦͫͦ͋ͦ ͔ͣͫͭͦΦ ˩͎ͦ ͍͙͔ͤ͊͊ͤ͘ ͍ ͚ͤ͊ͪͦ͒ͤͦ ͔͙ͣ͒ͼ͙͔ͤ ό͍͋ͯ͊͟͡Έͤͦ 

ζ;͙ͫͭΎ΅͙͚ ͔ͭͦ͡ηύ ͨͪΎͣͦ ͯ͊͘͟·͍͔͊ͭ ͤ͊ ͔͎ͦ ͙͔͔͙͔ͨͪͣͤͤ ͙ͨͪ ͙ͪ͊͘͡;ͤ·ͻ ͔͎͙͒ͪͣ͊ͭͦͦ͡;͔͙ͫ͟ͻ ͔ͨͪͦ͋ͣ͊͡ͻΣ 

͍͟͡Ό;͊Ύ Ή͔ͣ͘͟·Σ ͔͙͒ͪͣ͊ͭͭ·Σ ͙ͨ͊ͨͦͣ͡͡· ͙Σ ;ͭͦ ͔ͦͫͦ͋ͤͤͦ ͍͊͗ͤͦΣ ͙ͨͫͦͪ͊͘Φ 

͙͙̆ͣ;͔͙͚ͫ͟ ͍ͫͦͫͭ͊ ;͙͔ͫͭͦͭ͊͡ ͎͋ͦ͊ͭ ͙ ͔ͫͦ͗ͤ͡Φ ˴͡Ό;͔͍·͙ͣ ͙͍͊ͭͤ͟·͙ͣ ͍͔΅͔͍͙ͫͭ͊ͣ Ύ͍͡ΎΌͭͫΎ 

͙͊͊ͦ͒͟͡͡· τ ͎ ͪͯͨͨ͊ ͔͊ͦͭͫͦ͒ͪ͗͊͘΅͙ͻ ͔͙͔͙͚ͫͦ͒ͤͤΣ ͙ͭ͊͟ͻ ͊͟͟Υ 
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¶ ͔͙͙̆͒ͦͤͤ͡Υ ˻͔͋͊͒͊ͭ͡ ͙͙ͫͨ͊ͣͦͭ͘͡;͔͙ͫͣ͟Σ ͔͙͍ͦ͋͋ͦ͊͘͡Ό΅͙ͣ ͙ ͔͎͙ͣ͟͡ ͔͙͍ͫ͒͊ͭͤ·ͣ ͔͚͍͙͔͒ͫͭͣΦ 

¶ ˿͎͍͙͙͊ͤͤ͊ͪͤ ͙ ͔͔͙͙̆ͪͭͪͤ͡Υ ˽ͪͦΎ͍͡ΎΌͭ ͍·͔ͪ͊͗ͤͤ·͔ ͙͔͙͊ͤͭ͋͊ͭͪ͊͟͡Έͤ·͔ ͙ ͙͍͎͙͍ͨͪͦͭͦͪ͋ͦ͟·͔ 

͍͚͍ͫͦͫͭ͊Σ ͊ ͔ͭ͊͗͟ ͼ͙͙ͭͦͭͦͫ͟;͔ͫͯ͟Ό ͙͍͊ͭͤͦͫͭ͟ΈΣ ͦͭͦͪ͊͟ΎΣ ͍ͦͣͦ͗ͤͦ͘Σ ͎͔ͨͦͣͦ͊ͭ ͍ ͍͔͙͙ͨͦ͒͊ͤ͡ 

͙͋͘·ͭͦ;͚ͤͦ ͙ͨͪͦ͡ͺ͔ͪ͊ͼ͙͙ ͔͙ͪ͊ͭͤͦ͟ͼ͙͍ͭͦ τ ͦ ͍͎ͫͤͦͤͦͦ ͎͔͔͙ͨ͊ͭͦͤͭ;͔͎ͫͦͦ͟ ͍͔ͤ͊͘ ͙ͨͫͦͪ͊͊͘Φ 

¶ ˽͙ͪͦͭͦͨͤΥ ˻͔͋͊͒͊ͭ͡ ͙͍ͯͫͨͦ͊͊͟Ό΅͙ͣ ͔͚͍͙͔͒ͫͭͣ ͙ ͍͙͡Ύ͔ͭ ͤ͊ ͭͦͤͯͫ ͍ͫͦͫͯ͒ͦΦ 

˽͙ͦͣͣͦ ͙͍͊͊ͦ͒ͦ͟͡͡Σ ͍ ͍͔ͫͦͫͭ͊ ;͙͔ͫͭͦͭ͊͡ ͙͍ͨͪͫͯͭͫͭͯΌͭ ͎͙ͦͪ͊ͤ;͔͙͔ͫ͟ ͙ͫͦͭ͟͡· όΎ͋ͦ͡;ͤ͊ΎΣ 

͙ͣͦͤͤ͊͡ΎΣ Ύͤͭ͊ͪͤ͊ΎύΣ ͺ͍͙͊ͦͤͦ͒͡·Σ ͙͊ͪͦͭͤ͟ ό͍͙͙ͨͪͦͭ͊ͣͤ ˢύ ͙ ͍͙͙ͭ͊ͣͤ ˿Φ ˿͍ͦͦͯͨͤͦͫͭ͟Έ Ή͙ͭͻ 

͔͍ͦͣͨͦͤͤͭͦ͟ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͔͎ͦ ͔͔ͦͣͨͫͤͦ͟͟͡ ͍͔͚͍͙͔ͦ͒ͫͭ͘ ͤ͊ ͔ͨͦͪ͊͗ͤͤͯΌ ͙ͨͫͦͪ͊ͦͣ͘ ͦ͗ͯ͟Υ 

1. ˽͙͍͍͙͔ͪͦͭͦͦͫͨ͊ͭ͡͡Έ͔ͤͦ ͔͚͍͙͔͒ͫͭΥ ͙͔̉ͫͭͦͭ͡ ͎͔ͨͦͣͦ͊ͭ ͙͙ͫͤͭ͘Έ ͍·͔ͪ͊͗ͤͤͦͫͭΈ 

͍͙͔ͦͫͨ͊ͭ͡͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͫ͊Σ ͦͭͦͪ͟·͚ Ύ͍͡Ύ͔ͭͫΎ ͦ͋Ύ͔͊ͭ͘͡Έͤ·ͣ ͔ͦͣͨͦͤͤͭͦͣ͟ ͙͙ͨͫͦͪ͊ͭ;͔͚ͫͦ͟ ͋͡Ύ΄͙͟Φ 

2. ˢ͙͔͙ͤͭͫͨͭ;͔͔ͫͦ͟ ό͙͔͙͊ͤͭ͋͊ͭͪ͊͟͡Έ͔ͤͦ ͙ ͙͍͎͙͍͔ͨͪͦͭͦͪ͋ͦͦ͟ύ ͔͚͍͙͔͒ͫͭΥ ˽͍͔͔ͦͪ͗͒ͤͤ͊Ύ 

͙ͨͫͦͪ͊ͦͣ͘ ͦ͗͊͟ ;͊ͫͭͦ ͍͔͔ͨͦ͒ͪ͗ͤ͊ ͙ͪͫͯ͟ ͍͙ͭͦͪ;͎ͤͦͦ ͙ͤͺ͙ͼ͙͍͙ͪͦ͊ͤΎΦ ˢ͙͊ͦ͒͟͡͡· ;͙͔ͫͭͦͭ͊͡ ͎ͨͦͣͦ͊Όͭ 

͔͍͙ͨͪ͒ͦͭͪ͊ͭͭΈ ͙͙͡ ͙ͯͫͭͪ͊ͤͭΈ Ή͙ͭ ͙ͤͺ͔͟ͼ͙͙Σ ;ͭͦ ͔ͦͫͦ͋ͤͤͦ ͍͊͗ͤͦ ͍ ͔͚ͦͣͨͫͤͦ͟͟͡ ͔͙͙ͭͪ͊ͨΦ 

3. ˴͔͙͙ͪ͊ͭͦͭ͡;͔͔ͫͦ͟ ͙ ͔͎͔͔͙ͪͤͪͪͯΌ΅͔͔ ͔͚͍͙͔͒ͫͭΥ ˿ͨͦͫͦ͋ͤͦͫͭΈ ;͙͔ͫͭͦͭ͊͡ ͙͙͍ͫͭͣͯͪͦ͊ͭ͡Έ 

͍͍͔͙͔ͦͫͫͭ͊ͤͦͤ͡ ͔͚ͭ͊ͤ͟ ͙ ͍͍ͫͨͦͫͦ͋ͫͭͦ͊ͭΈ ͦͭ΄͔ͯ͡΄͙͍͙͊ͤΌ ͎͍͔͍ͦͪͦͦ΄͙ͻ ͔ͭͦ͟͟͡ ͙ͦ͗͟ ͎͔ͨͦͣͦ͊ͭ 

͔ͯͣͤΈ΄͙ͭΈ ͭͦ͡΅͙ͤͯ ͙͙ͨͫͦͪ͊ͭ;͔͙ͫ͟ͻ ͋͡Ύ΄͔͟ ͙ ͙ͯͫͦͪͭ͟Έ ͙͍͔͙͔͊͗ͤ͘͡Φ 

ˤ ͚ͤ͊ͪͦ͒ͤͦ ͙ ͙ͭͪ͊͒ͼ͙͚ͦͤͤͦ ͔͙ͣ͒ͼ͙͔ͤ ;͙͔ͫͭͦͭ͡ ͙͔ͨͪͣͤΎ͔ͭͫΎ ͍ ͙ͪ͊͘͡;ͤ·ͻ ͺͦͪͣ͊ͻΥ ͍ ͍͙͔͒ ͔͚ͣ͊͘ 

ό;͊ͫͭͦ ͤ͊ ͍͔ͦͫͤͦ ͍͔͙͊ͤ͊͘͡Σ ͙͊ͤͦͤ͊͡͡ ͙͙͡ ͙ͫͦ͒ͦ͊͡͡ύΣ ͍͍ͦͭ͊ͪͦ ͒͡Ύ ͙͔ͨͪͣ͊ ͍ͤͯͭͪΈΣ ͔͍ͤ͊ͫͭͦ ͒͡Ύ ͍͊ͤͤ ͙ 

͙͊ͨͨ͊͟͡ͼ͙͚Φ ˸͎͙͔ͤͦ ͔ͨ͊ͭͤͭ· ͙ ͤ͊ͯ;ͤ·͔ ͙ͨͯ͋͊͟͡ͼ͙͙ ͙ͦͨͫ·͍͊Όͭ ͙͔͔͙͔ͨͪͣͤͤ ͔͚ͣ͊͘Σ ͔ͫͦ͒ͪ͗͊΅͙ͻ 

Ήͫͭͪ͊ͭ͟͟· ;͙͔ͫͭͦͭ͊͡ ͍ ͙ͦͣ͋ͤ͊͟ͼ͙͙ ͫ ͎͙͙͒ͪͯͣ ͙͔ͪ͊ͫͭͭ͡Έͤ·͙ͣ ͔͙ͦͣͨͦͤͤͭ͊ͣ͟ ό͙͔ͤ͊ͨͪͣͪΣ ;͔͔͚ͪ͒ͦΣ 

͔͚͊ͤ͒ͯͦ͟͡͡Σ Ήͫͭͪ͊ͭͦͣ͟͟ ͔͔͍͎͋ͪͦͦͦ͘ ͎͙ͪ͋͊ύ ͙ ͔͙͙ͪ͊ͭͦͭ͟͡;͔͙͙ͫͣ͟ ͎͔͙͊ͤͭ͊ͣ ό͙͔ͤ͊ͨͪͣͪΣ ͙ͫ͊͡ͼ͙͍͚ͦͦ͡ 

͙͚ͫͦͭͦ͟͡ύΣ ;ͭͦ ͯ͊͘͟·͍͔͊ͭ ͤ͊ ͔͔͙͍ͨͪͫͨͭͤͦͫͭ͟Έ ͔͎ͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙͔ͣͤͤͦ ͍ ͍͔ͫͦͫͭ͊ ͔ͦͣͨͫͤ͟͟͡·ͻ 

͔͍ͨͪͨ͊ͪ͊ͭͦΦ 

˻͒ͤ͊ͦ͟ ͔͔ͫ͒ͯͭ͡ ͙ͨͦͣͤͭΈΣ ;ͭͦ ;͙͔ͫͭͦͭ͡ Ύ͍͡Ύ͔ͭͫΎ Ύ͍͙͒ͦͭ·ͣ ͔͙͔ͪ͊ͫͭͤͣ ͙͘-͊͘ ͍·͎ͫͦͦͦ͟ 

͔͙ͫͦ͒ͪ͗͊ͤΎ ͙͍͊͊ͦ͒ͦ͟͡͡Φ ˩͎ͦ ͔͍͙ͤͨͪ͊͡Έ͔ͤͦ ͙͙͡ ͔͋ͫͦͤͭͪͦ͟͡Έ͔ͤͦ ͙͔͔͙͔ͨͪͣͤͤ ͔ͣͦ͗ͭ ͙͍͔͙ͨͪͫͭ ͟ 

͔ͫͪΈ͔ͤ͘·ͣ ͨͦ͋ͦ;ͤ·ͣ Ήͺͺ͔ͭ͊ͣ͟Σ ͍͟͡Ό;͊Ύ ͔͙͔ͪ͊͒ͪ͊͗ͤ͘ ͙ͦ͗͟Σ ͎͙ͦ͗ͦ ό͙ͨͪ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͍͔͔͎ͫ͗ͦ 

ͫͦ ͊͟ύΣ ͊ ͙ͨͪ ͙͔͔ͨͪͣ ͍ͤͯͭͪΈ τ ͭ ͦ΄ͤͦͭͯΣ ͍ͪͦͭͯ ͙ ͔͒͊͗ ͔͔͋ͦ͡ ͔ͫͪΈ͔͔ͤͦ͘ ͎͔͔͙͔ͯͤͭͤ ͼ͔ͤͭͪ͊͡Έ͚ͤͦ ͔͍͚ͤͪͤͦ 

͙͔ͫͫͭͣ· ͙ ͤ͊ͪͯ΄͔͙ͤΎ ͺͯͤ͟ͼ͙͚ ͔ͨ;͔͙ͤΦ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ;͙͔ͫͭͦͭ͊͡Σ ͔ͦͫͦ͋ͤͤͦ ͙ͨͪ ͔͡;͔͙͙ͤ ͻ͙ͪͦͤ;͔͎ͫͦͦ͟ 

͔͍͙͊͋ͦ͊ͤ͘͡ΎΣ ͊͟͟ ͙ͨͫͦͪ͊͘Σ ͔͔ͭͪ͋ͯͭ ͎͚ͫͭͪͦͦ ͙͍͙͒ͦͪͦ͘͟Σ ͦͤͭͪͦ͟͡Ύ ͔ͫͨͼ͙͙͊ͫͭ͊͡ ͙ ͙ͦͫͭͦͪͦ͗ͤͦͫͭΣ 

͔ͦͫͦ͋ͤͤͦ ͯ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ͍ͫͦͨͯͭͫͭͯΌ΅͙͙ͣ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ͙ͣ ͔ͨ;͔͙ͤΣ ͍ͦ ͍͔ͪͣΎ ͔͔͔͙͋ͪͣͤͤͦͫͭ ͙ ͎͎ͪͯ͒ͤͦͦ 

͍͙͍͙ͫ͊ͪͣ͊ͤ͟͡ΎΦ 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͔ͤͫͣͦͭͪΎ ͤ͊ ͎͔ͣͤͦͦͦ͋΅͊Ό΅͙͚ ͔ͨͦͭͤͼ͙͊͡Σ ͍ͦ͋ͦͫͤͦ͊ͤͤ·͚ ͎͋ͦ͊ͭ·ͣ ͻ͙͙ͣ;͔͙ͫͣ͟ 

͍ͫͦͫͭ͊ͦͣ ͙ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͣ ͦͨ·ͭͦͣ ͙͔͔͙ͨͪͣͤͤΎΣ ͔͡;͔͙͔ͤ ͙ͨͫͦͪ͊͊͘ ;͙͔ͫͭͦͭͦͣ͡ ͒ͦ͗ͤͦ͡ ͋·ͭΈ 

͙͔͎͙͍ͤͭͪͪͦ͊ͤͦ ͍ ͦ͋΅ͯΌ ͔͔͍͙ͭͪ͊ͨͭ;͔ͫͯ͟Ό ͫͻ͔ͣͯ ͭͦ͡Έͦ͟ ͔ͨͦͫ͡ ͦͤͫͯ͟͡Έͭ͊ͼ͙͙ ͫ ͍ͪ͊;ͦͣ-͔͎͒ͪͣ͊ͭͦͦͦͣ͡ ͙ 

ͺ͙͔͔͍ͭͦͭͪ͊ͨͭͦͣΦ ͔́ͪ͋ͯΌͭͫΎ ͒͊͡Έ͔͚ͤ΄͙͔ ͙͔ͦͤͭͪͦͪͯͣ͟͡·͔ ͙͙ͤ͟͡;͔͙͔ͫ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͒͡Ύ 

͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͙ͦͨͭͣ͊͡Έͤ·ͻ ͙͍͒ͦͪͦͦ͘͟Σ ͺͦͪͣ ͙͔͔͙ͨͪͣͤͤΎ ͙ ͎͒ͦͦͫͪͦ͡;͚ͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͔͍ͨͪͨ͊ͪ͊ͭͦ 

ͤ͊ ͍͔ͦͫͤͦ /ƘŜƭƛŘƻƴƛǳƳ ƳŀƧǳǎ ͍ ͔͡;͔͙͙ͤ ͙ͨͫͦͪ͊͊͘Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˿͍ͦͦͦ͟͡ ˿Φ̒ΦΣ ˭͔͍͊ͣͦͭ͊ ˮΦ˽Φ ˿͍ͨͪ͊ͦ;͙ͤ͟ ͨͦ ͔͍͔͊ͪͫͭͤͤ͟͡·ͣ ͔͙ͪ͊ͫͭͤΎͣ ό͙͔͙̅ͭͦͭͪ͊ͨΎύΦ τ 4-͔ ͙͒͘ΦΣ 

͔͔͙͔ͫͭͪͦͭͨͤͦΦ τ ˸ ͍ͦͫ͊͟Υ ˸͔͙͒ͼ͙ͤ͊Σ мффоΦ τ рмн ͫΦ 

2. ͍́ͯͪͦ͊ ˢΦ˨ΦΣ ˿͙͍͊ͨͦ͗ͤͦ͊͟ ̏Φ˹Φ ˶͔͍͔͊ͪͫͭͤͤ͟·͔ ͔͙ͪ͊ͫͭͤΎ ˿˿˿˾ ͙ ͙ͻ ͙͔͔͙͔ͨͪͣͤͤΦ τ 3-͔ ͙͒͘ΦΣ ͔͔ͨͪͪ͊͋Φ 

͙ ͒ͦͨΦ τ ˸ ͍ͦͫ͊͟Υ ˸͔͙͒ͼ͙ͤ͊Σ мфунΦ τ орр ͫΦ 

3. ˤ͔͎͔͍͙͚ͤͪͦͫ͟ ˢΦˮΦ ͙ ͒ͪΦ ͎͙̅͊ͪͣ͊ͦͦ͟͡Ύ ͔͍͔͊ͪͫͭͤͤ͟͡·ͻ ͔͙͚ͪ͊ͫͭͤΦ τ ́ͦͣͫ͟Υ ˿͙͙͙͚͋ͪͫ͟ 

͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭΣ нлммΦ τ пул ͫΦ 
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4. ˸͊΄͍͙͚ͦͫ͟͟ ˸Φ˨Φ ˶͔͍͔͊ͪͫͭͤͤ͟·͔ ͔͍ͫͪ͒ͫͭ͊Φ τ 16-͔ ͙͒͘ΦΣ ͔͔ͨͪͪ͊͋ΦΣ ͙ͫͨͪΦ ͙ ͒ͦͨΦ τ ˸͍ͦͫ͊͟Υ ˹͍ͦ͊Ύ 

ˤͦͤ͊͡Σ нлмнΦ τ мнмс ͫΦ 

5. ˹ͦͫ͊͡Έ ˸ΦˢΦΣ ˹ͦͫ͊͡Έ ˮΦ˸Φ ˶͔͍͔͊ͪͫͭͤͤ͟·͔ ͔͙ͪ͊ͫͭͤΎ ͙ ͫͨͦͫͦ͋· ͙ͻ ͙͔͔͙ͨͪͣͤͤΎ ͍ ͔ͤ͊ͪͦ͒Φ τ ˴͙͔͍Υ 

˥͔͙ͦͫͣ͒͒͊ͭ͘ ̂˿˿˾Σ мфрфΦ τ онт ͫΦ 

  ϭ s͍ͣ͊ͤͦ͊ ˶., 2025 

 

 

 

 

ˢ͍ͣ͊ͤͦ͊ ˶͊;·ͤ ˾͔͔͎͔͒͗ͨ͡Έ͒·͔͍ͤ͊Σ  

͙͔͊ͫͫͫͭͤͭ ͊͟ͺ͔͒ͪ· ͦ͗ͤ͟·ͻ ͙ ͍͔͔͙ͤͪ;͔͙ͫ͟ͻ ͔͔͚͋ͦͤ͘͡ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˿˻ˤ˾˩˸˩˹˹̍˩ ˸˩́˻˨̍ ˶˩̉˩˹ˮ̒ ˢ˴˹˩ ˤ̂˶̎˥ˢ˾ˮ˿ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˢ͔ͤ͟ ͍ͯ͡Έ͎͙͊ͪͫ όͦ͋·͍͔ͤͦͤͤ͟·͔ ͎͙ͯͪύ Ύ͍͡Ύ͔ͭͫΎ ͙ͦ͒ͤͣ ͙͘ ͙͔͔ͤ͊͋ͦ͡ ͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͻ 

ͻ͙ͪͦͤ;͔͙ͫ͟ͻ ͍͙͔ͦͫͨ͊ͭ͡͡Έͤ·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͙ͦ͗͟Σ ͨͦͪ͊͗͊Ό΅͙ͣ ͔͙ͨͪͣͯ΅͔͍͔ͫͭͤͤͦ ͍ͨͦ͒ͪͦͫͭͦ͟ ͙ 

ͣͦͦ͒͡·ͻ ͡Ό͔͚͒Φ ˹͔ͫͣͦͭͪΎ ͤ͊ ͭͦΣ ;ͭͦ ͔͍͙͔͊͋ͦ͊ͤ͘͡ ͔ͤ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͎ͯͪͦ͘· ͒͡Ύ ͙͙͗ͤ͘Σ ͦͤͦ ͦ͊͘͟·͍͔͊ͭ 

ͤ͊͘;͙͔ͭ͡Έ͔ͤͦ ͔͎͙͍͔ͤ͊ͭͤͦ ͍͙͡Ύ͙͔ͤ ͤ͊ ͙ͨͫͻͦΉͣͦͼ͙ͦͤ͊͡Έ͔ͤͦ ͫͦͫͭͦΎ͙͔ͤ ͨ͊ͼ͙͔͍ͤͭͦ ͙ ͔ͣͦ͗ͭ ͙͍͙ͨͪͦ͒ͭΈ ͟ 

͚͙ͫͭͦͣ͟ ͔͙ͦͫͣͭ͟;͔͙ͫͣ͟ ͔͒ͺ͔ͭ͊ͣ͟Σ ͙ͭ͊ͣ͟ ͊͟͟ ͪͯ͋ͼ· ͙ ͍͙͔ͨͦͫͭͦͫͨ͊ͭ͡͡Έͤ͊Ύ ͎͙͔͙͎͔ͨͪͨͣͤͭ͊ͼ͙ΎΦ 

˿͍͔͔ͦͪͣͤͤ͊Ύ ͔͎͙͒ͪͣ͊ͭͦͦ͡Ύ ͔͎͔ͨͪ͒͊͊ͭ͡ ΄͙͙͚ͪͦ͟ ͔ͫͨͭͪ͟ ͔͔͍͙ͭͪ͊ͨͭ;͔͙ͫ͟ͻ ͨͦ͒ͻ͍ͦ͒ͦΣ ͍͔ͤ͊ͨͪ͊ͤͤ͡·ͻ ͤ͊ 

͟͡Ό;͔͍·͔ ͍͔ͤ͘ΈΎ ͎͔͔ͨ͊ͭͦͤ͊͘Υ ͎͙͔͔͔ͨͪͫ͋ͦͪΌΣ ͺ͙ͦͯ͟͡͡͡Ύͪͤ·͚ ͎͙͔͔ͨͪͪ͊ͭͦ͘͟Σ ͙ͦͦͤ͊͘͟͡ͼ͙Ό 

Cutibacterium acnes ό͔͔ͪ͊ͤ Propionibacterium acnesύ ͙ ͍͔͙͔ͦͫͨ͊ͤ͡Φ ˤ·͋ͦͪ ͔ͣͭͦ͒͊ ͔͡;͔͙ͤΎ ͍͙͙͊ͫͭ͘ ͦͭ 

͔͔͙ͫͭͨͤ ͭΎ͔͙͗ͫͭ ͔͊ͤ͟Σ ͙͙ͤ͟͡;͔͚ͫͦ͟ ͺͦͪͣ·Σ ͙ͦ͊͊͘͟͡͡ͼ͙͙ ͨͪͦͼ͔ͫͫ͊ ͙ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·ͻ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ 

ͨ͊ͼ͙͔ͤͭ͊Φ ˤ ͫͭ͊ͭΈ͔ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͊ͭͯ͊͟͡Έͤ·͔ ͔͎͙͙ͫͭͪ͊ͭ ͔͡;͔͙ͤΎΣ ͍͟͡Ό;͊Ό΅͙͔ ͙ͭͦͨ;͔͙͔ͫ͟ ͙ 

͙͔ͫͫͭͣͤ·͔ ͔ͨͪͨ͊ͪ͊ͭ· ό͔͙͙ͪͭͤͦ͒·Σ ͙͙͙͙͊ͤͭ͋ͦͭ͟Σ ͔͙͔͙͋ͤͦͨͪͦͫ͒͘͟͡Σ ͔͙͍͊͊ͤͦ͊͘͡Ύ ͙ͫͦͭ͊͟͡ύ ͙ 

͍͔͔ͫͦͪͣͤͤ·͔ ͔͎͙ͦͫͣͭͦͦ͟͡;͔͙͔ͫ͟ ͨͪͦͼ͔͒ͯͪ·Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

͔͊ͤ͟Σ ͍ͯ͡Έ͎͊ͪͤ·͔ ͎͙ͯͪΣ ͔͙͙ͪͭͤͦ͒·Σ ͔͙͔͙͋ͤͦͨͪͦͫ͒͘͟͡Σ ͙͙͙͙͊ͤͭ͋ͦͭ͟Σ 

 ͙ ͔͙͙ͦͭͪͭͤͦͤ͘Σ ͔ͨͦͫͭ͊ͤ͟Σ ͔͡;͔͙͔ͤΦ 

 

ˤ͍͔͔͙͔͒ͤ 

ˢ͔ͤ͟ ͍ͯ͡Έ͎͙͊ͪͫ ς Ήͭͦ ͻ͙ͪͦͤ;͔͙͚ͫ͟ ͙ͨͦ͡Ή͙͎͙ͭͦͦ͡;͔͙͚ͫ͟ ͔͒ͪͣ͊ͭͦ͘ ͫ͊͡Έͤ·ͻ ͔͔͗͘͡ ͙ ͍ͦͦͫ͡Ύͤ·ͻ 

ͺ͙͍ͦͯͦ͟͡͡͡Σ ͻ͔͙͊ͪ͊ͭͪͯ͘͟Ό΅͙͚ͫΎ ͍͙͔ͦ͋ͪ͊ͦ͊ͤͣ͘ ͔͍͙͔ͤͦͫͨ͊ͭ͡͡Έͤ·ͻ ό͔ͦͣ͒ͦͤ͟·ύ ͙ ͍͙͔ͦͫͨ͊ͭ͡͡Έͤ·ͻ 

όͨ͊ͨͯ͡·Σ ͨͯͫͭͯ͡·Σ ͯ͘͡·Σ ͙ͫͭ͟·ύ Ή͔͔͍ͣͤͭͦ͡Φ ˿͎ͦ͊ͫͤͦ͡ Ή͙͔͙͎͙ͨ͒ͣͦͦ͡;͔͙ͫͣ͟ ͒͊ͤͤ·ͣΣ ͔͍͙͔͊͋ͦ͊ͤ͘͡ 

͎͙͍͔͊ͭͪ͊͊ͭ͘ ͒ͦ ур-фл҈ ͙͡ͼ ͍͎ͨͦ͒ͪͦͫͭͦͦͦ͟ ͍ͦͪ͊ͫͭ͊͘Σ ͫ ͙ͨͦͣ͟ ͔͍͔͙͊͋ͦ͊ͣͦͫͭ͘͡Σ ͙ͨͪͻͦ͒Ύ΅͙ͣͫΎ ͤ͊ 

͔͙ͨͪͦ͒ ͍͎ͨͦͦͦͦ͡ ͔͍͙ͫͦͪ͊ͤ͘ΎΦ ̆ͦͭΎ ͍ ͋ͦ͡Έ΄͙͍͔ͤͫͭ ͫͯ͡;͔͍͊ ͔͊ͤ͟ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤͦ ͔ͪ͊ͪ͘΄͔͊ͭͫΎ ͟ 

͔ͭͪͭΈ͔ͣͯ ͔͒ͫΎ͙͔͙ͭͭ͡Ό ͙͙͗ͤ͘Σ ͯ ͤ͊͘;͙͔ͭ͡Έ͚ͤͦ ;͙͊ͫͭ ͨ͊ͼ͙͔͍ͤͭͦ ό͔ͦͫͦ͋ͤͤͦ ͔͗ͤ΅͙ͤύ ͦͤͦ ͔ͣͦ͗ͭ 

͔͙͙͍ͨͪͫͫͭͪͦ͊ͭΈ ͙͙͡ ͍͔͍ͨͪ·͔ ͍͙ͦͤ͊ͭ͘͟Έ ͙ ͍ ͔͔͋ͦ͡ ͔ͪͦͣ͘͡ ͍͔ͦͪ͊ͫͭ͘Φ ̏ͭ͊ ͍·ͫͦ͊͟Ύ ͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤͦͫͭΈΣ 

͊ ͔ͭ͊͗͟ ͔ͨͦͭͤͼ͙͊͡Έͤ͊Ύ ͫͨͦͫͦ͋ͤͦͫͭΈ ͍ͦͫͭ͊͡ΎͭΈ ͔ͨͦͫ͡ ͔ͫ͋Ύ ͔͊ͣͭͤ͘·͔ ͙ ͭͪͯ͒ͤͦ ͨͦ͒͒͊Ό΅͙͔ͫΎ ͔ͦͪͪ͟͟ͼ͙͙ 

͔͙ͦͫͣͭ͟;͔͙͔ͫ͟ ͔͒ͺ͔ͭ͟· ό͔ͨͦͫͭ͊ͤ͟Σ ͪͯ͋ͼ·ύ ͨͦ͒;͔͙͍ͪ͊͟Όͭ ͫͦͼ͙͊͡ΈͤͯΌ ͙ ͔͙ͣ͒ͼ͙ͤͫͯ͟Ό ͊ͭͯ͊͟͡ΈͤͦͫͭΈ 

͔ͨͪͦ͋ͣ͡· ͔͊ͤ͟Φ 
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˽͎͔͔͊ͭͦͤ͘ ͔͊ͤ͟ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͫͦ͗ͤ͡·͚ ͨͪͦͼ͔ͫͫΣ ͍͟͡Ό;͊Ό΅͙͚ ;͔ͭ·͔ͪ ͍ͦͫͤͦͤ·ͻ 

͍͙͍͊ͣͦͫ͘Ύ͊ͤͤ͘·ͻ ͍͔ͤ͊͘Υ 

1. ˥͙͔ͨͪͨͪͦ͒ͯ͟ͼ͙Ύ ͎ͦ͗ͤͦͦ͟ ͫ͊͊͡ ό͔͔ͫ͋ͦͪΎύΥ ˽ͦ͒ ͍͔͚͍͙͔ͦ͒ͫͭͣ͘ ͎͔͍͊ͤ͒ͪͦͤͦΣ ͔ͦͫͦ͋ͤͤͦ ͍ ͔͙ͨͪͦ͒ 

͔ͨͯ͋ͪͭ͊ͭ͊Σ ͍͔͙ͯ͡;͙͍͔͊ͭͫΎ ͔ͪ͊ͣͪ͘ ͙ ͙͍͊ͭͤͦͫͭ͟Έ ͫ͊͡Έͤ·ͻ ͔͔͗͘͡Σ ;ͭͦ ͙͍͙ͨͪͦ͒ͭ ͟ ͙͋͘·ͭͦ;͚ͤͦ ͍·͔ͪ͊͋ͦͭ͟ 

͔ͫ͋ͯͣ͊Φ 

2. ͙̅ͦͯ͟͡͡͡Ύͪͤ·͚ ͎͙͔͔ͨͪͪ͊ͭͦ͘͟Υ ˹͊ͪͯ΄͔͙͔ͤ ͨͪͦͼ͔ͫͫ͊ ͔͙͙ͪ͊ͭͤ͊͘͟ͼ͙͙ ͍ ͯͫͭΈ͔ ͍ͦͦͫ͡Ύ͎ͤͦͦ 

ͺ͙ͦͯ͊͟͡͡͡ ͙͍͙ͨͪͦ͒ͭ ͟ ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ ͚ͨͦͭͤͦ͡ ͫ͊͡Έͤͦ-͎͍͚ͪͦͦͦ ͙ͨͪͦ͋͟ ς ͙͔ͣͪͦͦͣ͒ͦͤ͊͟͟Σ ͦͭͦͪ͟·͚ 

Ύ͍͡Ύ͔ͭͫΎ ͔ͨͪ͒΄͔͍͔͙ͫͭͤͤͦͣ͟ ͍͔ͫͻ ͙͙ͤ͟͡;͔͙ͫ͟ͻ ͺͦͪͣ ͔͊ͤ͟Φ 

3. ˾͔͙͔͊ͣͤͦ͗ͤ͘ /ǳǘƛōŀŎǘŜǊƛǳƳ ŀŎƴŜǎΥ ˤ ͍͙ͯͫͦ͡Ύͻ ͍ͨͦ·΄͔͎ͤͤͦͦ ͙ͦ͟͡;͔͍ͫͭ͊ ͎ͦ͗ͤͦͦ͟ ͫ͊͊͡ ͙ 

͙͎ͫͦͪͦ͒ͤͦͦ͟͡ ͔͒ͺ͙ͼ͙ͭ͊ ͍ ͙͍͊͋ͦͪͦ͊ͤͤͦͣ͘͟͡ ͺ͙͔ͦͯ͟͡͡͡ ͫͦ͒͊͘ΌͭͫΎ ͙͔͒͊͡Έͤ·͔ ͍͙ͯͫͦ͡Ύ ͒͡Ύ 

͙ͦͦͤ͊͘͟͡ͼ͙͙ ͊ͤ͊Ήͪͦ͋ͤ·͙ͣ ͔͙͋͊ͭͪ͟Ύ͙ͣ /Φ ŀŎƴŜǎΦ ͙̏ͭ ͙͎͙ͣͪͦͦͪ͊ͤͣ͘͟· ͯ;͍͊ͫͭͯΌͭ ͍ ͪ͊ͫ΅͔͔͙͙ͨͤ͡ 

͙͎͙ͭͪ͡ͼ͔͙͍ͪ͒ͦ ͎ͦ͗ͤͦͦ͟ ͫ͊͊͡ ͒ͦ ͍ͫͦ͋ͦ͒ͤ·ͻ ͙͗ͪͤ·ͻ ͙ͫͦͭ͟͡Σ ͦ͋͊͒͊͡Ό΅͙ͻ ͪ͊͒ͪ͊͗͊͘Ό΅͙ͣ ͔͚͍͙͔͒ͫͭͣΦ 

4. ˤ͔͙͔ͦͫͨ͊ͤ͡Υ ˿͍ͦ͋ͦ͒ͤ·͔ ͙͗ͪͤ·͔ ͙ͫͦͭ͟͡·Σ ͨͪͦ͒ͯͭ͟· ͔͙ͣͭ͊͋ͦͣ͊͘͡ /Φ ŀŎƴŜǎ ͙ ͙ͣͣͯͤͤ·͚ ͍͔ͦͭͭ 

͎͙ͦͪ͊ͤͣ͊͘ ͤ͊ ͔͙͙͋͊ͭͪ͟ ͙ ͪ͊ͪͯ͘΄͔ͤͤ·͔ ͔͙ͭ͟͟͡ ͙͍ͨͪͦ͒Ύͭ ͟ ͍͙͙ͪ͊ͭ͘Ό ͍͙͔ͦͫͨ͊ͭ͡͡Έ͚ͤͦ ͔ͪ͊͟ͼ͙͙ ͍ 

͔͙ͨͪͺ͙ͦͯ͟͡͡͡Ύ͚ͪͤͦ ͔ͦͤ͘Σ ;ͭͦ ͙͙ͤ͟͡;͔͙ͫ͟ ͨͪͦΎ͍͡Ύ͔ͭͫΎ ͙ͨ͊ͨͯ͊ͣ͡Σ ͙ͨͯͫͭͯ͊ͣ͡ ͙ ͙ͯ͊ͣ͘͡Φ 

͔̇͡ΈΌ ͍͔͔͚ͫͦͪͣͤͤͦ ͔͙͙ͭͪ͊ͨ ͔͊ͤ͟ Ύ͍͡Ύ͔ͭͫΎ ͔ͤ ͭͦ͡Έͦ͟ ͙͍͙͔ͯͨͪͦ͊ͤ͟ ͫͯ΅͔͍ͫͭͯΌ΅͙ͻ ͍·ͫ·͙͚ͨ͊ͤΣ 

ͤͦ ͙ ͍͔͚͍͙͔ͦ͒ͫͭ͘ ͤ͊ ͍͔ͫ ͍͔ͤ͘ΈΎ ͎͔͔ͨ͊ͭͦͤ͊͘ ͒͡Ύ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙ͤΎ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͍ͤͦ·ͻ Ή͔͔͍ͣͤͭͦ͡Σ 

ͪͯ͋ͼ͍ͦ ͙ ͔ͪͼ͙͙͍͍͒ͦ ͔͍͙͊͋ͦ͊ͤ͘͡ΎΦ ̏ͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͔͡;͔͙ͤΎ ͍ͦ ͎ͣͤͦͦͣ ͍͙͙͊ͫͭ͘ ͦͭ ͍͔͍͔͔͚ͫͦͪͣͤͤͦ ͙ 

͔͍͚͊͒͊ͭͤͦ͟ ͦͼ͔͙ͤ͟ ͔͔͙ͫͭͨͤ ͭΎ͔͙͗ͫͭ ͔͊ͤ͟ ͙ ͙͙͍͙ͤ͒͒ͯ͊͡Έ͎ͤͦͦ ͨͦ͒͋ͦͪ͊ ͔͔͍͙ͭͪ͊ͨͭ;͔͚ͫͦ͟ ͫͻ͔ͣ·Φ 

˴͙͊ͫͫ͡ͺ͙͊͟ͼ͙Ύ ͔͊ͤ͟ ͨͦ ͔͔͙ͫͭͨͤ ͭΎ͔͙͗ͫͭ ό͙͔ͤ͊ͨͪͣͪΣ ͨͦ !ƳŜǊƛŎŀƴ !ŎŀŘŜƳȅ ƻŦ 5ŜǊƳŀǘƻƭƻƎȅ ͙͙͡ ͨͦ 

Dƭƻōŀƭ !ƭƭƛŀƴŎŜ ŦƻǊ !ŎƴŜύ ͔͔ͦͨͪ͒͡Ύ͔ͭ ͍·͋ͦͪ ͙͙ͭ͊ͭ͟͟ ͔͡;͔͙ͤΎΥ 

¶ ˶͔͎͊͟Ύ ͔͔ͫͭͨͤΈΥ ˽͔ͪͦ͋͊͒͊͡Όͭ ͔ͦͣ͒ͦͤ͟·Σ ͍ͦͣͦ͗ͤͦ͘ ͙ͤ͊͡;͙͔ ͔ͤ͋ͦ͡Έ΄͎ͦͦ ͙ͦ͟͡;͔͍ͫͭ͊ ͨ͊ͨͯ͡ ͙ 

ͨͯͫͭͯ͡ ό͒ͦ млύΦ 

¶ ˿͔ͪ͒ͤΎΎ ͔͔ͫͭͨͤΈΥ ͔͔͔̂ͣͪͤͤͦ ͙ͦ͟͡;͔͍ͫͭͦ ͨ͊ͨͯ͡ ͙ ͨͯͫͭͯ͡ όмл-плύΣ ͍ͦͣͦ͗ͤͦ͘ ͙ͤ͊͡;͙͔ 

͔ͤ͋ͦ͡Έ΄͎ͦͦ ;͙ͫ͊͡ ͍ͯͦ͘͡Φ 

¶ ́Ύ͔͗͊͡Ύ ͔͔ͫͭͨͤΈΥ ˸͔͍͔ͤͦ͗ͫͭͤͤ·͔ ͨ͊ͨͯ͡· ͙ ͨͯͫͭͯ͡· ό͔͔͋ͦ͡ плύΣ ͙ͤ͊͡;͙͔ ͔͍͔ͣͤͦ͗ͫͭͤͤ·ͻ ͙͙͡ 

ͪͯͨͤ͟·ͻ ͍ͯͦ͘͡ ͙ ͙ͫͭ͟Σ ͍·͙͚ͫͦ͟ ͙ͪͫ͟ ͪͯ͋ͼ͔͍͙͊ͤΎΦ 

ˤ ͔͙͔ͨͦͫ͒ͤ͡ ͔͒ͫΎ͙͔͙ͭͭ͡Ύ ͤ͊͋͡Ό͔͒͊ͭͫΎ ͤ͊͘;͙͔ͭ͡Έͤ·͚ ͎͔ͨͪͦͪͫͫ ͍ ͔ͪ͊ͪ͊͋ͦͭ͘͟ ͙ ͍͔͔͙͙ͤ͒ͪͤ ͍ͤͦ·ͻ 

͔͍ͨͪͨ͊ͪ͊ͭͦ ͙ ͔͍ͣͭͦ͒ͦΣ ;ͭͦ ͍͙ͨͦͦͦ͘͡͡ ͍ͨͦ·͙ͫͭΈ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͔͡;͔͙ͤΎ ͙ ͤ͊͘;͙͔ͭ͡Έͤͦ ͯͯ͡;΄͙ͭΈ 

͎ͨͪͦͤͦ͘ ͒͡Ύ ͨ͊ͼ͙͔͍ͤͭͦΦ ˻͍ͫͤͦͤ·͔ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͔͡;͔͙ͤΎ ͍͟͡Ό;͊Όͭ ͙ͭͦͨ;͔ͫͯ͟Ό ͔͙ͭͪ͊ͨΌΣ ͙͔ͫͫͭͣͤͯΌ 

͔͙ͭͪ͊ͨΌ ͙ ͊ͨͨ͊ͪ͊ͭͤ·͔κ͔͎͙ͦͫͣͭͦͦ͟͡;͔͙͔ͫ͟ ͔ͣͭͦ͒·Φ ˴͡Ό;͔͍·ͣ ͙ͨͪͤͼ͙ͨͦͣ Ύ͍͡Ύ͔ͭͫΎ 

͙͙͍ͦͣ͋ͤͪͦ͊ͤͤ͊͟Ύ ͔͙ͭͪ͊ͨΎΣ ͦͭͦͪ͊͟Ύ ͍ͨͦͦ͘͡Ύ͔ͭ ͍͔͔ͦ͒ͤͦͪͣͤͤͦ ͍͔͚͍͍ͦ͒ͫͭͦ͊ͭ͘Έ ͤ͊ ͪ͊ͤ͘·͔ ͍͔ͤ͘ΈΎ 

͎͔͔ͨ͊ͭͦͤ͊͘Σ ͙͙ͫͤͭ͘Έ ͙͍͙͒ͦͪͦ͘͟ ͔ͦͭ͒͡Έͤ·ͻ ͔͍ͨͪͨ͊ͪ͊ͭͦ ͙ ͙͙͙͙͍ͣͤͣͪͦ͊ͭ͘Έ ͙ͪͫ͟ ͍͙͙ͪ͊ͭ͘Ύ 

͔͙͔͙ͪͫͭͤͭͤͦͫͭ͘ ͔͙͚͋͊ͭͪ͟Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˿͊ͣͼ͍ͦ ˢΦˤΦΣ ˢ͍͙͚ͪ͊ͫ͊͟Ύ ˩Φ˾Φ ˢ͔ͤ͟ ͙ ͔͊ͤ͟ͺͦͪͣͤ·͔ ͔͒ͪͣ͊ͭͦ͘·Φ ˸͍ͦͫ͊͟Υ ˸˩˨͔ͨͪͫͫ-͙ͤͺͦͪͣΤ нллуΦ 

2. ͙̅ͭͼ͙ͨ͊ͭͪ͟ ́ΦˣΦΣ ˨͗ͦͤͫͦͤ ˸ΦˢΦΣ ˤͯ͡ͺ ˴Φ ͙ ͍ͫͦ͊ͭΦ ˨͔͎͙ͪͣ͊ͭͦͦ͡ΎΦ ˢͭ͊ͫ͡-͍ͫͨͪ͊ͦ;͙ͤ͟Φ ˽͔ͪΦ ͫ ͎͊ͤ͡Φ 

˸͍ͦͫ͊͟Υ ˽͙ͪ͊ͭ͊͟͟Τ нлмнΦ 

3. Gollnick H., Finlay A.Y., Shear N. Global Alliance to Improve Outcomes in Acne: Clinical consensus on the 

initial management of acne. Dermatology. 2008;217(4):336-356. 

4. ͙́ͻ͙͍ͦͣͪͦ ˢΦ˶Φ ό͔ͪ͒ΦύΦ ˨͔͍͔͔͎͙ͪͣ͊ͭͦͤͪͦͦ͡ΎΦ ˸͍ͦͫ͊͟Υ ˥̏˻́ˢ˾-˸͔͙͒͊Τ нлмоΦ 

5. Adityan B., Thappa D.M. Assessment of the quality of life in patients with acne vulgaris before and after 

treatment with isotretinoin. Indian J Dermatol Venereol Leprol. 2009;75(3):285ς290. 
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ˢ͔͍ͤͤ͊͊ ˻͎͎͔ͯ͡͡Έ͙͒ 

˭͍͔͊͒ͯΌ΅͙͚ ͊͟ͺ͔͚͒ͪͦΣ  

͔͙͚́ͯͪͣͤͫ͟͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͙ͣΦ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

ˤ˶ˮ̒˹ˮ˩ ˢ́˩˾˻˿˴˶˩˾˻˭ˢ ˹ˢ ˾ˢ˭ˤˮ́ˮ˩ ˮ ˽˾˻˥˾˩˿˿ˮ˾˻ˤˢ˹ˮ˩ ˿˩˾˨˩̉˹˻˯ ˹˩˨˻˿́ˢ́˻̉˹˻˿́ˮ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͔ͪ͊ͫͫͣͦͭͪͤ͊ ͍͙͍͊ͣͦͫ͘Ύ͘Έ ͔͔͊ͭͪͦͫͪͦ͊͘͟͡ ͫ ͍͙͙͔ͪ͊ͭͣ͘ ͙ ͎͔͙͍͙͔ͨͪͦͪͫͫͪͦ͊ͤͣ ͔͔ͫͪ͒;͚ͤͦ 

͔ͤ͒ͦͫͭ͊ͭͦ;͙ͤͦͫͭΦ ˻͍͔ͫ΅͔ͤ· ͔ͣͻ͙͊ͤͣ͘·Σ ͔͍ͨͦͫͪ͒ͫͭͦͣ ͦͭͦͪ͟·ͻ ͔͔͙͊ͭͪͦͫͪͦͭ͟͡;͔͔ͫͦ͟ ͔͙͔ͨͦͪ͊͗ͤ 

͍ͫͦͫͯ͒ͦ ͙͍͙ͨͪͦ͒ͭ ͟ ͙΄͔͙͙ͣ ͙ͣͦ͊ͪ͒͊͟Σ ͔͔͙͍͙ͪͣͦ͒ͪͦ͊ͤ͡Ό ͔ͫͪ͒ͼ͊ ͙ ͙͔͙ͫͤ͗ͤΌ ͙͔ͫͦͪ͊ͭͭ͟͡Έ͚ͤͦ 

ͺͯͤ͟ͼ͙͙Φ ˽͔͍͔ͪ͒ͫͭ͊ͤ͡· ͙͙ͤ͟͡;͔͙͔ͫ͟ ͔͙ͦͫͦ͋ͤͤͦͫͭΣ ͺ͊ͭͦͪ͟· ͙ͪͫ͊͟ ͙ ͙ͨͪͤͼ͙ͨ· ͙͎͙͙͒͊ͤͦͫͭ͟Φ 

˽͙͙͍ͪͦ͊ͤ͊ͪͦ͊ͤ͘͡· ͍͔͔ͫͦͪͣͤͤ·͔ ͨͦ͒ͻͦ͒· ͟ ͨͪͦͺ͙͙͔͊ͭ͟͟͡ ͙ ͔͡;͔͙ͤΌ ͔͔ͫͪ͒;͚ͤͦ ͔ͤ͒ͦͫͭ͊ͭͦ;͙ͤͦͫͭΣ 

͍·͍͚͊ͤͤͦ͘ ͔͔͊ͭͪͦͫͪͦͦͣ͘͟͡Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

͊ͭ ͔͔ͪͦͫͪͦ͘͟͡Σ ͔͔ͫͪ͒;ͤ͊Ύ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦͫͭΈΣ ͙΄͔͙ͣ;͔ͫ͊͟Ύ ͔͋ͦͤ͘͡Έ ͔ͫͪ͒ͼ͊Σ  

͔͔͙͍͙͔ͪͣͦ͒ͪͦ͊ͤ͡ ͙ͣͦ͊ͪ͒͊͟Σ ͙΄͔͙ͣΎΣ ͦͪͦͤ͊ͪͤ͟·͚ ͍ͪͦͦͭͦ͟͟Φ 

 

ˢ͔͔ͭͪͦͫͪͦ͘͟͡ Ύ͍͡Ύ͔ͭͫΎ ͍͔͒ͯ΅͔͚ ͙ͨͪ;͙͚ͤͦ ͔͔ͫͪ͒;ͤͦ-͙͚ͫͦͫͯ͒ͫͭͦ ͔͙ͫͣͪͭͤͦͫͭ ͙ ͙͎͔ͪ͊ͭ ͟͡Ό;͔͍ͯΌ 

ͪͦ͡Έ ͍ ͺ͙͍͙͙ͦͪͣͪͦ͊ͤ ͙΄͔͙ͣ;͔͚ͫͦ͟ ͔͙͋ͦͤ͘͡ ͔ͫͪ͒ͼ͊ όˮˣ˿ύΦ ˹͊ͪͯ΄͔͙͔ͤ ͎ͦͪͦͤ͊ͪͤͦͦ͟ ͍ͪͦͦͭͦ͊͟͟ ͤ͊ 

ͺ͔ͦͤ ͔͔͙͊ͭͪͦͫͪͦͭ͟͡;͔͎ͫͦͦ͟ ͔͙ͫͯ͗ͤΎ ͔͙͚͊ͪͭͪ ͙͍͙ͨͪͦ͒ͭ ͟ ͻ͙ͪͦͤ;͔͚ͫͦ͟ ͙΄͔͙͙ͣ ͙ͣͦ͊ͪ͒͊͟Σ ;ͭͦ ͍ ͍ͫͦΌ 

ͦ;͔͔ͪ͒Έ ͍·͘·͍͔͊ͭ ͫͭͪͯͭͯͪͤ͟·͔ ͙ ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ·͔ ͙͔͔͙ͣͤͤ͘Ύ ͔͔ͫͪ͒;͚ͤͦ ͣ·΄ͼ·Φ ͙̏ͭ ͙͔͔͙ͣͤͤ͘Ύ 

Ύ͍͡ΎΌͭͫΎ ͍͚ͦͫͤͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͔͔ͫͪ͒;͚ͤͦ ͔ͤ͒ͦͫͭ͊ͭͦ;͙ͤͦͫͭ ό˿˹ύΣ ͻ͔͙͊ͪ͊ͭͪͯ͘͟Ό΅͔͚ͫΎ ͙͔͙͔ͫͤ͗ͤͣ 

͚ͤ͊ͫͦͫͤͦ ͺͯͤ͟ͼ͙͙ ͔ͫͪ͒ͼ͊ ͙ ͤ͊ͪͯ΄͔͙͔ͤͣ ͍ͪͦͦͦ͋ͪ͊͟΅͔͙ͤΎΦ 

˿͍Ύ͘Έ ͔ͣ͗͒ͯ ͔͔͊ͭͪͦͫͪͦͦͣ͘͟͡ ͙ ͔͔ͫͪ͒;͚ͤͦ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦͫͭΈΌ ͎ͣͤͦͦͺ͊ͭͦͪͤ͊͟Φ ˿ ͚ͦ͒ͤͦ ͫͭͦͪͦͤ·Σ 

͔͔͊ͭͪͦͫͪͦ͘͟͡ ͍·͘·͍͔͊ͭ ͦͫͭͪ·͔ ͫͦ͋·͙ͭΎ τ ͙ͤͺ͊ͪͭ͟ ͙ͣͦ͊ͪ͒͊͟Σ ͫ ͎͚͒ͪͯͦ ͫͭͦͪͦͤ· τ ͙͔͒ͭ͡͡ΈͤͯΌ 

ͻ͙ͪͦͤ;͔ͫͯ͟Ό ͙΄͔͙ͣΌΣ ͔͔ͨͦͫͭͨͤͤͦ ͤ͊ͪͯ΄͊Ό΅ͯΌ ͙͔ͫͦͪ͊ͭͭ͟͡ΈͤͯΌ ͫͨͦͫͦ͋ͤͦͫͭΈ ͙ͣͦ͊ͪ͒͊͟Φ ˻͋͊ 

͔ͣͻ͙͊ͤͣ͊͘ ͙͍ͨͪͦ͒Ύͭ ͟ ͔͔ͫͪ͒;͚ͤͦ ͔ͤ͒ͦͫͭ͊ͭͦ;͙ͤͦͫͭΦ 

˽͊ͭͦͺ͙͙͎͙ͦͦ͘͡;͔ͫ͊͟Ύ ͍͙͍͊ͣͦͫ͘Ύ͘Έ ͔͔͊ͭͪͦͫͪͦ͊͘͟͡ ͙ ͔͔ͫͪ͒;͚ͤͦ ͔ͤ͒ͦͫͭ͊ͭͦ;͙ͤͦͫͭ 

мΦ ͙̆ͪͦͤ;͔ͫ͊͟Ύ ͙΄͔͙ͣΎ ͙ͣͦ͊ͪ͒͊͟ 

ˢ͔͔͙ͭͪͦͫͪͦͭ͟͡;͔͙͔ͫ͟ ͋͡Ύ΄͙͟ ͍ ͦͪͦͤ͊ͪͤ͟·ͻ ͔͙͊ͪͭͪΎͻ ͔ͯͣͤΈ΄͊Όͭ ͍͔ͨͪͦͫͭ ͫͦͫͯ͒͊ ͙ 

͎͙ͦͪ͊ͤ;͙͍͊Όͭ ͍͒ͦͫͭ͊ͯ͟ ͙ͫͦͪͦ͒͊͟͡ ͟ ͙ͣͦ͊ͪ͒ͯ͟Φ ˽ͦͫͭͦΎͤͤ͊Ύ ͙΄͔͙ͣΎ ͍·͘·͍͔͊ͭΥ 

Ή͔͎͔͙ͤͪͭ;͔͙͚ͫ͟ ͔͒ͺ͙ͼ͙ͭ ͍ ͔͔ͫͪ͒;͚ͤͦ ͣ·΄ͼ͔Σ 

ͤ͊ͪͯ΄͔͙ͤΎ ͔͙ͣͭ͊͋ͦͣ͊͘͡Σ 

͙ͣͪͦͦ͟;͎͙͊ ͔ͤͪͦ͊͘͟Σ 

͔͔ͨͦͫͭͨͤͤͯΌ ͯͭͪ͊ͭͯ ͙͙͊ͪ͒ͦͣͦ͟ͼ͙͍ͭͦΦ 

̏ͭͦ ͙͍͙ͨͪͦ͒ͭ ͟ ͙͔͙ͫͤ͗ͤΌ ͙͔ͫͦͪ͊ͭͭ͟͡Έ͚ͤͦ ͙ͫͨͦͫͦ͋ͤͦͫͭ ͙ͣͦ͊ͪ͒͊͟ ͙ ͍͙͙ͪ͊ͭ͘Ό ͻ͙ͪͦͤ;͔͚ͫͦ͟ 

͔͔ͫͪ͒;͚ͤͦ ͔ͤ͒ͦͫͭ͊ͭͦ;͙ͤͦͫͭΦ 

нΦ ˮͤͺ͊ͪͭ͟ ͙ͣͦ͊ͪ͒͊͟ ͙ ͙ͨͦͫͭͤͺ͔͊ͪͭͤͦ͟ ͔͔͙͍͙͔ͪͣͦ͒ͪͦ͊ͤ͡ 

˻ͫͭͪ·͚ ͦͪͦͤ͊ͪͤ͟·͚ ͙ͫͤ͒ͪͦͣ τ ͙͔͔ͤ͊͋ͦ͡ ;͔͊ͫͭͦ ͔͍͙͔ͫ͒ͫͭ͡ ͔͔͊ͭͪͦͫͪͦ͊͘͟͡Φ ˽͔ͦͫ͡ ͙ͤͺ͊ͪͭ͊͟ 
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͔͔͎ͨͪͦͪͦ͒ͦ͟Τ 

ͦͣͨ͟ΈΌ͔ͭͪͤͯΌ ͎ͭͦͣͦͪ͊ͺ͙Ό ό˴́ύ τ ͍ ͊͗ͤ͊ ͙ͨͪ ͙ͦ͊͊͘͟͡͡ͼ͙͙ ͍ ͎͔ͯ͋ͦͦ͗͊͟͡͡΅͙ͻ ͭ͊ͤ͟ΎͻΤ 

͔͙͎͙͋͊ͭͪͦͦ͟͡;͔͔ͫͦ͟ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ τ ͔͔͔͙͔ͦͨͪ͒ͤ͡ ͍͙͔ͦ͋ͯ͒ͭ͘͡Ύ ͙ ͔͎ͦ ;͍͍͙͔ͯͫͭͭ͡Έ͙ͤͦͫͭ ͟ 

͙͙͙͊ͤͭ͋ͦͭ͊ͣ͟Φ 

́ͦ;ͤ͊Ύ ͙͎͙͒͊ͤͦͫͭ͊͟ ͙͔͔ͣͭ ͟͡Ό;͔͍͔ͦ ͤ͊͘;͔͙͔ͤ ͒͡Ύ ͍·͋ͦͪ͊ ͻ͙͎͙ͪͯͪ;͔͚ͫͦ͟ ͙͙ͭ͊ͭ͟͟ ͙ ͦ͋Ά͖ͣ͊ 

͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭ͊Φ 

˿͔͎͙͙ͭͪ͊ͭ ͔͡;͔͙ͤΎ ͖ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͻ ͊͋ͫͼ͔͍ͫͫͦ 

мΦ ͙͎͙̆ͪͯͪ;͔͔ͫͦ͟ ͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭͦ ͊͟͟ ͍͔͒ͯ΅͙͚ ͔ͣͭͦ͒ 

˻͍ͫͤͦͤ·ͣ ͙ͨͪͤͼ͙ͨͦͣ ͔͡;͔͙ͤΎ Ύ͍͡Ύ͔ͭͫΎ ͍͔͍͔͔͔ͫͦͪͣͤͤͦ ͍ͫͪ͟·͙͔ͭ ͊͋ͫͼ͔ͫͫ͊ ͙ ͔͍͔͊͒͊ͭͤͦ͟ 

͔͙͍͙͔͒ͪͤͪͦ͊ͤΦ ˴͔͍͙͍ͦͤͫͪ͊ͭͤ͊Ύ ͔͙ͭͪ͊ͨΎ ͔ͤΉͺͺ͔͙͍ͭͤ͊͟ ͙ͨͪ ͙ͤ͊͡;͙͙ ͫͺ͙͍͚ͦͪͣͪͦ͊ͤͤͦ ͎͚͚ͤͦͤͦ 

͙ͨͦͦͫͭ͡Φ 

̏ͭ͊ͨ· ͻ͙͎͙ͪͯͪ;͔͎ͫͦͦ͟ ͔͡;͔͙ͤΎΥ 
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мΦ ˾͔͊ͪ͘͘ ͨͦ ͙͔͔͔ͤ͊ͣͤ ͍͙ͭͪ͊ͣ͊ͭ;ͤͦͣͯ ͙ ͙͔͔ͤ͊͋ͦ͡ ͔͋ͦͨ͊ͫͤͦͣͯ͘ ͍͔͙ͤ͊ͨͪ͊ͤ͡ΌΦ 

нΦ ˢ͙͔͙ͤͭ͋͊ͭͪ͊͟͡Έͤ͊Ύ ͔͙ͭͪ͊ͨΎ 

ˢ͙͙͙͙ͤͭ͋ͦͭ͟ ͤ͊ͤ͊͘;͊ΌͭͫΎ ͫ ͯ;͖ͭͦͣ ͔͎͔͎ͨͪ͒ͨͦ͊͊ͣͦͦ͡ ͔ͫͨͭͪ͊͟ ͍͙͔͔͚ͦ͋ͯ͒ͭ͘͡ ͙͙͡ ͔ͨͦͫ͡ 

ͨͦͯ͡;͔͙ͤΎ ͒͊ͤͤ·ͻ ͔͍͋͊ͨͦͫ͊͟Φ 

ˮͫͨͦ͡Έͯ͘ΌͭͫΎ ͔ͫ͒ͯ͡Ό΅͙͔ ͎ͪͯͨͨ· ͔͍ͨͪͨ͊ͪ͊ͭͦΥ 

-̡͊ͭ͊ͣ͟͡· ό͔͙ͨͤͼ͙͙ͤ͡͡·Σ ͼ͔ͺ͙͊ͦͫͨͦͪͤ͡·ύΣ 

͙ͣ͊ͪͦ͒͟͡·Σ 

͙͙ͤͦ͊ͣ͒͘͟͡·Σ 

͔͔͊ͪ͋͊ͨͤͣ͟·Σ 

͔ͨͪͨ͊ͪ͊ͭ· ͙͍ͨͪͦͭ aw{! ͙ͨͪ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭΦ 

͔̇͡Έ ͔͙͙ͭͪ͊ͨ τ ͔͙͔ͯͫͭͪ͊ͤͤ ͦͫͭ͊ͭͦ;͚ͤͦ ͙ͤͺ͔͟ͼ͙͙ ͙ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙͔ͤ ͒͊͡Έ͔͚ͤ΄͔͎ͦ 

͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΎ ͍͔͙ͦͫͨ͊ͤ͡ΎΦ 

˶͔;͔͙͔ͤ ͖ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͻ ͊͋ͫͼ͔͍ͫͫͦ ͍ ͙ͨͪ͊ͭ͟;͔͚ͫͦ͟ ͻ͙͎͙͙ͪͯͪ ͔͔ͭͪ͋ͯͭ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͨͦ͒ͻͦ͒͊Σ 

ͦ͋Ά͔͙͒ͤΎΌ΅͔͎ͦ ͭͦ;ͤͯΌ ͙͎͙͒͊ͤͦͫͭͯ͟Σ Ήͺͺ͔͙͍͔ͭͤͦ͟ ͻ͙͎͙ͪͯͪ;͔͔ͫͦ͟ ͍ͫͪ͟·͙͔ͭΣ ͔͙͍͙͔͒ͪͤͪͦ͊ͤ ͙ 

ͪ͊ͼ͙ͦͤ͊͡ΈͤͯΌ ͙͔͙͊ͤͭ͋͊ͭͪ͊͟͡ΈͤͯΌ ͔͙ͭͪ͊ͨΌΦ ˿͍͔͔ͦͪͣͤͤ·͔ ͔ͣͭͦ͒· ͍ͨͦͦ͘͡ΎΌͭ ͫͯ΅͔͍͔ͫͭͤͤͦ ͙͙ͫͤͭ͘Έ 

͙ͪͫ͟ ͔͙͚ͦͫͦ͗ͤͤ͡Σ ͙ͫͦͪ͊ͭͭ͟Έ ͙ͫͪͦ͟ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙ ͙ ͍ͨͦ·͙ͫͭΈ ͊͟;͔͍ͫͭͦ ͙͙͗ͤ͘ ͨ͊ͼ͙͔͍ͤͭͦΦ ˤ͊͗ͤ·͙ͣ 

ͦͫͭ͊ΌͭͫΎ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·͚ ͨͦ͒ͻͦ͒ ͟ ͊͗͒ͦͣͯ͟ ͙͙ͤ͟͡;͔ͫͦͣͯ͟ ͫͯ͡;͊Ό ͙ ͨͦͫͭͦΎͤͤ·͚ ͦͤͭͪͦ͟͡Έ ͊͘ 

͙͙͚͒ͤ͊ͣͦ͟ ͨͪͦͼ͔ͫͫ͊Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·: 

1. ˥ͦͪΎ;͔͍ ˢΦ˿ΦΣ ˴͙͔ͣͤͦ͟͡ ˮΦ˽Φ ˥͚ͤͦͤ͊Ύ ͻ͙͎͙ͪͯͪΎΥ ͍͔͔ͫͦͪͣͤͤ·͔ ͨͦ͒ͻͦ͒·Φ τ ˸͍ͦͫ͊͟Υ ˥̏˻́ˢ˾-˸͔͙͒͊Σ 

2020. 

2. ˿͍͔͊͡Έ͔͍ ˤΦ˿ΦΣ ˽͔ͭͯͻ͍ͦ ˤΦˮΦ ˴͙͙ͤ͡;͔ͫ͊͟Ύ ͻ͙͎͙ͪͯͪΎ ͎͚ͤͦͤ·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͣΎ͎͙͟ͻ ͔͚ͭ͊ͤ͟Φ τ ˿˽͋ΦΥ 

˽͙͔ͭͪΣ нлмфΦ 

3. ͙́ͻ͍ͦͤͦ ˢΦˢΦΣ ˩͎͍ͦͪͦ ˤΦˤΦ ˮͤͺ͔͟ͼ͙͙ ͍ ͻ͙͎͙͙ͪͯͪΥ ͙͎͙͒͊ͤͦͫͭ͊͟ ͙ ͔͡;͔͙͔ͤΦ τ ˸͍ͦͫ͊͟Υ ˸˩˨͔ͨͪͫͫ-

͙ͤͺͦͪͣΣ нлнмΦ 

ϭ s͔͍ͤͤ͊͊ ˻., 2025 

 

 

 

 

ˢ͍ͤͤ͊ͣͯͪ͊͒ͦ ˿͊ͨ͊ͪͣͯͪ͊ͭ ͔̏ͫͤͣ·͍͙ͪ͊͒ͦ; 

ˢ͙͔ͫͫͫͭͤͭ ͊͟ͺ͔͒ͪ· ͙͙͎͎͙͙ͦͭͦͪͤͦ͊ͪͤͦͦ͡͡Φ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˶˻-˾˭ˢˣ˻˶˩ˤˢ˹ˮ̒Υ ˾ˢ˿˽˾˻˿́˾ˢ˹˩˹˹˻˿́̎Σ ˻˿˻ˣ˩˹˹˻˿́ˮ 

 ˮ  ˿˻ˤ˾˩˸˩˹˹̍˩ ˽˻˨̆˻˨̍ ˴ ˶˩̉˩˹ˮ̑ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

˶˻-˾͔͍͙͊͋ͦ͊ͤ͘͡ΎΣ ͙͙͡ ͔͙͋ͦͤ͘͡ ͯͻ͊Σ ͎ͦͪ͊͡ ͙ ͤͦͫ͊Σ Ύ͍͡ΎΌͭͫΎ ͙͙ͦ͒ͤͣ ͙͘ ͙͔͔ͤ͊͋ͦ͡ 

͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͻ ͎͙͚ͨ͊ͭͦͦ͡ ͍ ͔ͫͭͪͯͭͯͪ͟ ͔͍͔͙͊͋ͦ͊ͣͦͫͭ͘͡ ͔͔͙ͤ͊ͫͤ͡ΎΣ ͨͦͪ͊͗͊Ύ ͊͟͟ ͔͔͚͒ͭΣ ͭ͊͟ ͙ 

͍ͪͦͫ͘͡·ͻΦ ˮ͘-͊͘ ͔͚ͭͫͤͦ ͙͊ͤ͊ͭͦͣ;͔͚ͫͦ͟ ͙ ͺͯͤ͟ͼ͙ͦͤ͊͡Έ͚ͤͦ ͍͙͍͊ͣͦͫ͘Ύ͙͘ ˶˻˾-͎͍ͦͪ͊ͤͦ ͍͙͔ͦͫͨ͊ͭ͡͡Έͤ·͔ 

ͨͪͦͼ͔ͫͫ· ;͊ͫͭͦ ͪ͊ͫͨͪͦͫͭͪ͊ͤΎΌͭͫΎΣ ͙͍ͨͪͦ͒Ύ ͟ ͔ͫͪΈ͔ͤ͘·ͣ ͔͙ͦͫͦ͗ͤͤ͡ΎͣΦ ˿ͭ͊ͭΈΎ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭ 

͍ͦͫͤͦͤ·͔ ͎ͪͯͨͨ· ˶˻˾-͔͍͙͚͊͋ͦ͊ͤ͘͡Σ ͙ͻ Ή͙͎͙ͭͦͦ͡ΌΣ ͦ͋΅ͯΌ ͙͙ͫͣͨͭͦͣ͊ͭͯ͟ ͙ ͨͦ͒;͔͙͍͔ͪ͊ͭ͟ ͍͊͗ͤͦͫͭΈ 

͍͔͍͔͔͚ͫͦͪͣͤͤͦ ͙͎͙͙͒͊ͤͦͫͭ͟ ͙ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͔͡;͔͙ͤΎΦ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͔ͨͦͭͤͼ͙͊͡Έͤ·ͣ 

͔͙ͦͫͦ͗ͤͤ͡Ύͣ ͙ ͍͔͔ͫͦͪͣͤͤ·ͣ ͔ͣͭͦ͒͊ͣ ͔͙͙ͭͪ͊ͨΦ 
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˴͡Ό;͔͍·͔ ͍ͫͦ͊͡ 

͙͙͎͎͙ͦͭͦͪͤͦ͊ͪͤͦͦ͡͡ΎΣ ͦͪ͡-͎ͦͪ͊ͤ·Σ ͙ͦͭͭΣ ͙͙ͫͤͯͫͭΣ ͙͙ͭͦͤͭ͘͡͡Σ ͺ͙͎͙͊ͪͤͭΣ 

 ͪ ͙͙ͤͭΣ ͙͎͙͒͊ͤͦͫͭ͊͟Σ ͔͡;͔͙͔ͤΣ ͔͙ͦͫͦ͗ͤͤ͡Ύ. 

 

ˤ͍͔͔͙͔͒ͤ 

˻͙͙͎͎͙ͭͦͪͤͦ͊ͪͤͦͦ͡͡Ύ ς Ήͭͦ ͦ͋͊ͫͭ͡Έ ͔͙ͣ͒ͼ͙ͤ·Σ ͙͊ͤͣ͊͘Ό΅͊ΎͫΎ ͙ͯ͘;͔͙͔ͤͣΣ ͙͎͙͚͒͊ͤͦͫͭͦ͟ ͙ 

͔͡;͔͙͔ͤͣ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͯͻ͊Σ ͎ͦͪ͊͡ ό͎͙ͦͭ͟͡ ͙ ͎͙ͦͪͭ͊ͤύ ͙ ͤͦͫ͊ ό͙ͨͦͦͫͭ͡ ͤͦͫ͊ ͙ ͍ͦͦͦͤͦͫͦ͟͡·ͻ ͨ͊ͯ͘ͻύΦ 

˿ͦͪ͊͟΅͔ͤͤͦ Ή͙ͭ ͎ͦͪ͊ͤ· ;͊ͫͭͦ ͤ͊͘·͍͊Όͭ ˶˻˾-͎͙ͦͪ͊ͤ͊ͣΣ ͊ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ ς ˶˻-˾͔͋ͦͤ͘͡Ύ͙ͣΦ ˮͻ ͍·ͫͦ͊͟Ύ 

͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤͦͫͭΈ ͦ͋ΆΎͫͤΎ͔ͭͫΎ ͔ͭͣΣ ;ͭͦ ˶˻˾-͎ͦͪ͊ͤ· ͔͍ͨͪ·͙ͣ ͙͍ͫͭ͊͊͟͡ΌͭͫΎ ͫ ͍͔ͤ΄͙͙ͤͣ ͺ͙͊ͭͦͪ͊ͣ͟Σ 

͙͙ͭ͊ͣ͟ ͊͟͟ ͍͙ͪͯͫ·Σ ͔͙͙͋͊ͭͪ͟Σ ͔͎͔͊ͪͤ͡͡· ͙ ͎͊ͪ͘Ύ͔͙ͤͤ͘ΎΣ ͍·ͨͦͤ͡ΎΎ ͋͊ͪΈ͔ͪͤͯΌΣ ͒·ͻ͔͊ͭ͡ΈͤͯΌΣ 

ͦ͋ͦͤΎ͔ͭ͡ΈͤͯΌΣ ͫͯ͡ͻ͍ͦͯΌ ͙ ͎ͦͦͫͦͦ͋ͪ͊ͯ͘͡Ό΅ͯΌ ͺͯͤ͟ͼ͙͙Φ 

ˢ͙ͤ͊ͭͦͣ;͔ͫ͊͟Ύ ͙͋ͦͫͭ͘͡Έ ͙ ͙ͤ͊͡;͙͔ ͦ͋΅͙ͻ ͔͚ͨͯͭ ͫͦͦ͋΅͔͙ͤΎΣ ͙͔ͤ͊ͨͪͣͪΣ ͔ͣ͗͒ͯ ͨͦͦͫͭ͡ΈΌ ͤͦͫ͊ ͙ 

͔͙ͫͪ͒ͤͣ ͯͻͦͣ ;͔͔ͪ͘ ͔͍ͫͭ͊ͻ͙͔͍ͯ ͭͪͯ͋ͯΣ ͊ ͔ͭ͊͗͟ ͔ͣ͗͒ͯ ͎͚ͤͦͫͦͦͭͦ͟͡ ͙ ͙͙͙ͤ͗ͤͣ ͔͙ͦͭ͒͊ͣ͡ ͒·ͻ͔͊ͭ͡Έͤ·ͻ 

͔͚ͨͯͭΣ ͍͙͍ͦ͋ͯͫ͊͊͡͡Όͭ ;͊ͫͭͯΌ ͍͙͍͊ͣͦͫ͘Ύ͘Έ ͎͙ͨ͊ͭͦͦ͡;͔͙ͫ͟ͻ ͨͪͦͼ͔͍ͫͫͦΦ ˤ͔͙͔ͦͫͨ͊ͤ͡Σ ͤ͊;͍͊΄͔͔ͫΎ ͍ 

ͦ͒ͤͦͣ ͎͔ͦͪ͊ͤΣ ͔͎ͦ͟͡ ͔ͣͦ͗ͭ ͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͭΈͫΎ ͤ͊ ͔͙͔ͫͦͫ͒ͤ ͫͭͪͯͭͯͪ͟·Σ ;ͭͦ ͔͔ͭͪ͋ͯͭ ͔͎ͦͣͨͫͤͦͦ͟͟͡ 

ͨͦ͒ͻͦ͒͊ ͟ ͙͎͙͔͒͊ͤͦͫͭ͟ ͙ ͔͙͙ͭͪ͊ͨΦ ́͊͟Σ ͔͔ͤ͡;͔ͤͤ·͚ ͙͙ͪͤͭ όͤ͊ͫͣͦͪ͟ύ ͔ͣͦ͗ͭ ͙͍͔͙ͨͪͫͭ ͟ ͍͙͙ͪ͊ͭ͘Ό 

͙͙ͫͤͯͫͭ͊ ό͎͚͙͊ͣͦͪͭ͊Σ ͺ͙ͪͦͤͭͭ͊ύΣ ͊ ͙ͤͺ͔͟ͼ͙Ύ ͙͘ ͎͙ͤͦͫͦͦͭ͟͡ ͔ͣͦ͗ͭ ͫͭ͊ͭΈ ͙ͨͪ;͙͚ͤͦ ͔͔͎ͫͪ͒ͤͦ ͙ͦͭͭ͊Φ 

˻͍ͫͤͦͤ·͔ ͎ͪͯͨͨ· ˶˻˾-͔͍͙͚͊͋ͦ͊ͤ͘͡ ͍͟͡Ό;͊ΌͭΥ 

1. ˭͔͍͙͊͋ͦ͊ͤ͡Ύ ͤͦͫ͊ ͙ ͍ͦͦͦͤͦͫͦ͟͡·ͻ ͨ͊ͯ͘ͻΥ ͙͙ͪͤͭ· όͦͫͭͪ·͔ ͙ ͻ͙ͪͦͤ;͔͙͔ͫ͟ύΣ ͙͙ͫͤͯͫͭ· 

ό͎͚͙͊ͣͦͪͭΣ ͺ͙ͪͦͤͭͭΣ Ή͙͙ͭͣͦ͒ͭΣ ͫͺ͔͙͙ͤͦ͒ͭύΣ ͙ͨͦͨ͡· ͙ͨͦͦͫͭ͡ ͤͦͫ͊Σ ͙͙͍͔͙͔ͫͪͤ͟͡ ͍͚ͤͦͫͦͦ ͔͔͎͙ͨͪͦͪͦ͒͟Φ 

2. ˭͔͍͙͊͋ͦ͊ͤ͡Ύ ͎͙ͦͭ͟͡Υ ͺ͙͎͙͊ͪͤͭ·Σ ͙͙ͭͦͤͭ͘͡͡· ό͎͙͊ͤͤ͊ύΣ ͔͙͙͊͒ͤͦ͒ͭ·Φ 

3. ˭͔͍͙͊͋ͦ͊ͤ͡Ύ ͎͙ͦͪͭ͊ͤΥ ͙͎͙͊ͪͤͭ͡·Σ ͔ͫͭͤͦ͘· ͎͙ͦͪͭ͊ͤΦ 

4. ˭͔͍͙͊͋ͦ͊ͤ͡Ύ ͯͻ͊Υ ͙ͦͭͭ· όͤ͊ͪͯ͗ͤ·͚Σ ͔͙͚ͫͪ͒ͤΣ ͍͔͙͚ͤͯͭͪͤͤύΣ ͔͍ͫͭ͊ͻ͙͙ͭ·Σ ͎ͭͯͦͯͻͦͫͭΈΣ ͔ͫͪͤ·͔ 

͙ͨͪͦ͋͟Φ 

͙͎͙̏ͭͦͦ͡Ύ ˶˻˾-͔͍͙͚͊͋ͦ͊ͤ͘͡ ͪ͊ͤͦͦ͋ͪ͊ͤ͊͘͘Φ ̉͊΅͔ ͍͔͎ͫͦ ͙ͦͤ ͍·͍͊ͤ͘· ͙ͤͺ͔͟ͼ͙ͦͤͤ·͙ͣ ͎͔͙͊ͤͭ͊ͣ 

ς ͍͙͙ͪͯͫ͊ͣ ό͎͙ͪͨͨ͊Σ ͎͙ͨ͊ͪ͊ͪͨͨ͊Σ ͔͍͙͙͊͒ͤͦͪͯͫ͊ͣΣ ͙͍͙͙ͪͤͦͪͯͫ͊ͣύ ͙ ͔͙͋͊ͭͪ͟Ύ͙ͣ ό͔͙ͫͭͪͨͭͦͦ͊ͣ͟͟͟Σ 

ͫͭ͊ͺ͙͙ͦͦ͊ͣ͟͟͟͡Σ ͔͍͙ͨͤͣͦͦ͊ͣ͟͟͟ύΦ ˨͎͙͔ͪͯ ͙ͨͪ;͙ͤ· ͍͟͡Ό;͊Όͭ ͔͎͙͊ͪ͡͡;͔͙͔ͫ͟ ͔ͪ͊͟ͼ͙͙ ό͔͎͙͊ͪ͡͡;͔͙͚ͫ͟ 

͙͙ͪͤͭύΣ ͍ͭͪ͊ͣ·Σ ͙͊ͯͭͦͣͣͯͤͤ·͔ ͨͪͦͼ͔ͫͫ·Σ ͍͔ͪͦ͗͒ͤͤ·͔ ͙͙͊ͤͦͣ͊͡ ό͙͔ͤ͊ͨͪͣͪΣ ͙͙͍͔͙͔ͫͪͤ͟͡ 

͔͔͎͙ͨͪͦͪͦ͒͟ ͤͦͫ͊ύ ͙ ͦͨͯͻ͔͍ͦ͡·͔ ͨͪͦͼ͔ͫͫ·Φ ˿͙͔͙͔ͤ͗ͤ ͦ͋΅͔͎ͦ ͙͙͔ͣͣͯͤͭͭ͊Σ ͔͎͙ͤ͋͊ͦͨͪ͡Ύͭͤ͊Ύ 

Ή͎͙ͦͦ͟͡;͔ͫ͊͟Ύ ͍ͦ͋ͫͭ͊ͤͦ͊͟Σ ͍͔ͪ͒ͤ·͔ ͙͍ͨͪ·;͙͟ ό͔͙͔ͯͪͤ͟ύ ͙ ͻ͙ͪͦͤ;͔͙͔ͫ͟ ͙ͫͦͣ͊ͭ;͔͙͔ͫ͟ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ 

͔ͭ͊͗͟ ͙͎ͪ͊Όͭ ͤ͊͘;͙͔ͭ͡ΈͤͯΌ ͪͦ͡Έ ͍ ͍͙͙͙ͪ͊ͭ͘ ͙ ͻ͙ͪͦͤ͊͘ͼ͙͙ ͎͙͙ͨ͊ͭͦͦ͡Φ 

˿͙͙ͣͨͭͦͣ͊ͭ͊͟ ˶˻˾-͔͔͚͋ͦͤ͘͡ ͍͊ͪΈ͙͔ͪͯͭͫΎ ͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͔͎ͨͦͪ͊͗ͤͤͦͦ ͎ͦͪ͊ͤ͊Σ ͤͦ ͫͯ΅͔͍͔ͫͭͯͭ 

ͪΎ͒ ͦ͋΅͙ͻ ͨͪͦΎ͍͔͙͚ͤ͡Υ 

¶ ˿ͦ ͫͭͦͪͦͤ· ͤͦͫ͊Υ ͔͊ͦ͗ͤͤͦͫͭ͘͡Έ ͤͦͫ͊Σ ͍·͔͔͙͒ͤ͡Ύ ό͙͙ͫͫͭ͘͡·͔Σ ͎͚ͤͦͤ·͔ύΣ ͤ͊ͪͯ΄͔͙͔ͤ ͙͙͡ ͔ͨͦͭͪΎ 

ͦ͋ͦͤΎ͙ͤΎ ό͙͊ͤͦͫͣΎύΣ ͎͍ͦͦͤ͡·͔ ͙͋ͦ͡ ͙ ;͍͍ͯͫͭͦ ͍͔͙͒͊ͤ͡Ύ ͍ ͙ͦ͋͊ͫͭ͡ ͙͡ͼ͊Φ 

¶ ˿ͦ ͫͭͦͪͦͤ· ͎ͦͪ͊͡Υ ͋ͦ͡Έ ͙ ͔ͨͪ΄͔͙͔ͤ ͍ ͎͔ͦͪ͡Σ ͔͙͔͊ͭͪͯ͒ͤͤ͘ ͙ ͔͔͋ͦͤͤͤͦͫͭ͘͡Έ ͙ͨͪ ͎͙͙ͦͭ͊ͤ͡ 

ό͙͒ͫͺ͎͙͊ΎύΣ ͙ͦͫͨͦͫͭ͡Έ ͙͙͡ ͔ͨͦͭͪΎ ͎ͦͦͫ͊͡ ό͙͒ͫͺ͙ͦͤΎκ͊ͺ͙ͦͤΎύΣ ͍͔͙ͯ͡;͔͙͔ͤ ͔͎͙ͪͦͤ͊ͪͤ·ͻ ͙ͣ͡ͺ͙͊ͭ;͔͙ͫ͟ͻ 

͍ͯͦ͘͡Φ 

¶ ˿ͦ ͫͭͦͪͦͤ· ͯͻ͊Υ ͋ͦ͡Έ ͍ ͯͻ͔ ό͎͙ͦͭ͊͡ΎύΣ ΄ͯͣ ͍ ͯ΄͊ͻ ό͙͙ͭͤͤͭͯͫύΣ ͙͔͙͔ͫͤ͗ͤ ͫͯ͡ͻ͊ ό͎ͭͯͦͯͻͦͫͭΈύΣ 

ͦ΅ͯ΅͔͙͔ͤ ͔͙͊ͦ͗ͤͤͦͫͭ͘͡Σ ͍·͔͔͙͒ͤ͡Ύ ͙͘ ͯͻ͊Φ 

¶ ˻͋΅͙͔ ͙ͫͣͨͭͦͣ·Υ ͍ͨͦ·΄͔͙͔ͤ ͔͔ͭͣͨͪ͊ͭͯͪ· ͔ͭ͊͡Σ ͦ͋΅͊Ύ ͫ͊͋ͦͫͭ͡ΈΣ ͔͎͙͔ͤ͒ͦͣͦ͊ͤΦ 

˻ͨ͊ͫͤͦͫͭΈ ˶˻˾-͔͍͙͚͊͋ͦ͊ͤ͘͡ ͊͘͟͡Ό;͔͊ͭͫΎ ͔ͤ ͫͭͦ͡Έͦ͟ ͍ ͙ͫ͊ͣͻ ͔͍͙ͨͪ;ͤ·ͻ ͨͪͦΎ͍͔͙ͤ͡ΎͻΣ ͫͦ͟͡Έͦ͟ ͍ 

͙͔ͪͫ͟ ͍͙͙ͪ͊ͭ͘Ύ ͔ͫͪΈ͔ͤ͘·ͻ ͔͙͚ͦͫͦ͗ͤͤ͡Φ ˮ͘-͊͘ ͙͙͋ͦͫͭ͘͡ ˶˻˾-͎͍ͦͪ͊ͤͦ ͟ ͙͔͗ͤͤͤͦ͘ ͍͊͗ͤ·ͣ ͫͭͪͯͭͯͪ͊ͣ͟ 

ό͎͍ͣͦͦ͘·͔ ͦ͋ͦͦ͡;͙͟Σ ͪͯͨͤ͟·͔ ͫͦͫͯ͒·Σ ͎ͦͪ͊ͤ· ͔͙ͪͤ͘Ύύ ͙ͤͺ͔͟ͼ͙Ύ ͔ͣͦ͗ͭ ͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͭΈͫΎ ͤ͊ ͙ͤͻΦ 

˹͔͍͔͍͔͔͔ͫͦͪͣͤͤͦ ͙͙͡ ͔͔͍͔ͤ͊͒͊ͭͤͦ͟ ͔͡;͔͙͔ͤ ͔ͣͦ͗ͭ ͙͍͔͙ͨͪͫͭ ͟Υ 

¶ ˤ͙ͤͯͭͪ;͔͔ͪͨͤ·ͣ ͔͙ͦͫͦ͗ͤͤ͡ΎͣΥ ͔͙͎͙ͣͤͤͭΣ ͊͋ͫͼ͔ͫͫ ͎ͣͦ͊͘ ό͙ͨͪ ͙͙ͫͤͯͫͭ͊ͻ ͙ ͙ͦͭͭ͊ͻύΦ 



˹ˢ̂̉˹̍˯ ˬ ̂˾˹ˢ˶ ζ IN SITU η                    ISSN (p) 2411-7161 / ISSN (e) 2712-9500                    Ѕ11 / 2025 

 

 

93 

¶ ˹͊ͪͯ΄͔͙ͤΌ ͺͯͤ͟ͼ͙͙ ͫͯ͡ͻ͊Υ ͻ͙ͪͦͤ;͔͙͚ͫ͟ ͙ͦͭͭΣ ͔ͨͪͺͦͪ͊ͼ͙Ύ ͚͋͊ͪ͊͋͊ͤͤͦ ͔͔͙ͨͪͨͦͤ͟Σ ͚ͫͭͦ͊͟Ύ 

͎ͭͯͦͯͻͦͫͭΈΣ ͍ͨͦͭ͡Έ ͒ͦ ͎ͯ͡ͻͦͭ·Φ 

¶ ͙̆ͪͦͤ͊͘ͼ͙͙ ͨͪͦͼ͔ͫͫ͊Υ ͔͔ͨͪͻͦ͒ ͎ͦͫͭͪͦͦ ͍͔͙ͦͫͨ͊ͤ͡Ύ ͍ ͻ͙ͪͦͤ;͔͙͚ͫ͟ ͙͙ͫͤͯͫͭ ͙͙͡ ͻ͙ͪͦͤ;͔͙͚ͫ͟ 

͙͙ͭͦͤͭ͘͡͡Σ ;ͭͦ ͔͔ͭͪ͋ͯͭ ͔͔͋ͦ͡ ͙͔͒ͭ͡͡Έ͎ͤͦͦ ͙ ;͊ͫͭͦ ͻ͙͎͙ͪͯͪ;͔͎ͫͦͦ͟ ͔͡;͔͙ͤΎΦ 

¶ ˿͙͔ͫͭͣͤ·ͣ ͔͙ͦͫͦ͗ͤͤ͡ΎͣΥ ͔͍͙ͪͣ͊ͭͣ͘Σ ͎͔͔ͦͣͪͯͦͤ͡͡ͺ͙ͪͭ ό͙ͨͪ ͻ͙ͪͦͤ;͔ͫͦͣ͟ ͙͙͔ͭͦͤͭ͘͡͡ύΦ 

˿͍͔͔ͦͪͣͤͤ͊Ύ ͙͙͎͎͙ͦͭͦͪͤͦ͊ͪͤͦͦ͡͡Ύ ͙ͫͨͦ͡Έ͔ͯͭ͘ ΄͙͙͚ͪͦ͟ ͔ͫͨͭͪ͟ ͙͎͙͒͊ͤͦͫͭ;͔͙ͫ͟ͻ ͔͍ͣͭͦ͒ͦΣ 

͍͟͡Ό;͊ΎΥ 

¶ ͙̏ͤ͒ͦͫͦͨ͟;͔͙͚ͫ͟ ͦͫͣͦͭͪΥ ͍ͨͦͦ͘͡Ύ͔ͭ ͔͒ͭ͊͡Έͤͦ ͙͔͍ͫͫ͒ͦ͊ͭ͡Έ ͨͦͦͫͭ͡Έ ͤͦͫ͊Σ ͎ͤͦͫͦͦͭͯ͟͡Σ ͎ͦͭͯ͟͡ ͙ 

͎ͦͪͭ͊ͤΈΦ 

¶ ˶ͯ;͔͍·͔ ͔ͣͭͦ͒·Υ ͔͎͔͎ͪͤͭͤͦͪ͊ͺ͙ΎΣ ͦͣͨ͟ΈΌ͔ͭͪͤ͊Ύ ͎ͭͦͣͦͪ͊ͺ͙Ύ ό˴́ύ ͙ ͎͙ͣ͊ͤͭͤͦ-͔ͪͦͤ͊ͤͫͤ͊͘Ύ 

͎ͭͦͣͦͪ͊ͺ͙Ύ ό˸˾́ύ ͍ͦͦͦͤͦͫͦ͟͡·ͻ ͨ͊ͯ͘ͻ ͙ ͍͙ͫͦ;ͤ·ͻ ͔͚ͦͫͭ͟Φ 

¶ ˢ͙͎͙ͯ͒ͦͦ͡;͔͙͔ͫ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΥ ͙͔͙͊ͯ͒ͦͣͭͪΎΣ ͙͔͙ͭͣͨ͊ͤͦͣͭͪΎ ͒͡Ύ ͦͼ͔͙ͤ͟ ͫͯ͡ͻ͍͚ͦͦ ͺͯͤ͟ͼ͙͙Φ 

¶ ˶͊͋ͦͪ͊ͭͦͪͤ·͔ ͙͊ͤ͊͘͡·Υ ͙ͣ͊͘͟ ͙͘ ˶˻˾-͎͍ͦͪ͊ͤͦ ͒͡Ύ ͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͍͙͔ͦ͋ͯ͒ͭ͘͡Ύ ͙ ͔͎ͦ 

;͍͍͙͔ͯͫͭͭ͡Έ͙ͤͦͫͭ ͟ ͙͙͙͊ͤͭ͋ͦͭ͊ͣ͟Σ ͦ͋΅͙͚ ͙͊ͤ͊͘͡ ͍͙ͪͦ͟Φ 

˶͔;͔͙͔ͤ ͔ͣͦ͗ͭ ͋·ͭΈ ͊͟͟ ͔͍͙͍ͦͤͫͪ͊ͭͤ͟·ͣ ό͔͙͔ͣ͒͊ͣͤͭͦͤ͊͘͟Ύ ͔͙ͭͪ͊ͨΎΣ ͺ͙͙͔͙ͦͭͪ͊ͨ͘ΎΣ 

ͨͪͦͣ·͍͙͊ͤΎύΣ ͭ͊͟ ͙ ͻ͙͎͙ͪͯͪ;͔͙ͫͣ͟ ό͙͔ͤ͊ͨͪͣͪΣ ͙ͭͦͤ͘͡͡Ή͙ͭͦͣ͟ΎΣ ͔͙ͫͨͭͦͨ͊ͫͭ͊͟͡Σ Ή͙ͤ͒ͦͫͦͨ͟;͔͙͔ͫ͟ 

͔ͦͨͪ͊ͼ͙͙ ͤ͊ ͍ͦͦͦͤͦͫͦ͟͡·ͻ ͨ͊ͯ͘ͻ͊ͻύΦ ˤ·͋ͦͪ ͙͙ͭ͊ͭ͟͟ ͍͙͙͊ͫͭ͘ ͦͭ ͍͙͒͊Σ ͺͦͪͣ· ͙ ͭΎ͔͙͗ͫͭ ͔͍͙͊͋ͦ͊ͤ͘͡ΎΦ 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ˶˻˾-͔͍͙͊͋ͦ͊ͤ͘͡Ύ ς Ήͭͦ ͔ͤ ͨͪͦͫͭͦ ͙͒ͫͦͣ͟ͺͦͪͭΣ ͊ ͔ͫͪΈ͔ͤ͊͘Ύ ͔ͨͪͦ͋ͣ͊͡Σ 

͔ͭͪ͋ͯΌ΅͊Ύ ͍͙͙ͤͣ͊ͤΎ ͍͙͊͟͡ͺ͙ͼ͙͍ͪͦ͊ͤͤ·ͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡Φ ˽ͪͦͺ͙͙͊ͭ͊͟͟͡Σ ͍͔͍͔͔͔ͫͦͪͣͤͤͦ ͦ͋ͪ͊΅͔͙͔ͤ 

͟ ͍ͪ͊;ͯ-͙͙͎͎ͦͭͦͪͤͦ͊ͪͤͦͦͯ͡͡ ͙ ͎͔ͫͭͪͦͦ ͔͍͙͔ͫ͒ͦ͊ͤ͡ ͔͎ͦ ͔͔ͪͦͣͤ͒͊͟ͼ͙Ύͣ Ύ͍͡ΎΌͭͫΎ ͟͡Ό;͔͍·͙ͣ 

ͺ͊ ͙ͭͦͪ͊ͣ͟ ͒͡Ύ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙ͤΎ ͍͙͙ͪ͊ͭ͘Ύ ͻ͙ͪͦͤ;͔͙ͫ͟ͻ ͺͦͪͣ ͙ ͙͔͎͗ͤͯͪͦ͗͊͘Ό΅͙ͻ ͔͙͚ͦͫͦ͗ͤͤ͡Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˽͊͡Έ;ͯͤ ˤΦ́ΦΣ ˴ͪΌ͍ͦ͟ ˢΦˮΦΣ ˸͎͔͍͊ͦͣ͒ͦ ˸Φ˸Φ ˻͙͙͎͎͙ͭͦͪͤͦ͊ͪͤͦͦ͡͡ΎΥ ͯ;͔͙͋ͤ͟Φ п-͔ ͙͒͘ΦΣ ͔͔ͨͪͪ͊͋Φ ͙ 

͒ͦͨΦ ˸͍ͦͫ͊͟Υ ˥̏˻́ˢ˾-˸͔͙͒͊Σ нлннΦ 

2. ˴͙͊ͪͨ΅͔ͤͦ͟ ˿ΦˢΦ ˻͙͙͎͎͙ͭͦͪͤͦ͊ͪͤͦͦ͡͡ΎΥ ͯ;͔͙͋ͤ͟Φ н-͔ ͙͒͘ΦΣ ͔͔ͨͪͪ͊͋Φ ͙ ͒ͦͨΦ ˸͍ͦͫ͊͟Υ ˥̏˻́ˢ˾-˸͔͙͒͊Σ 

2023. 

3. ˣ͎͙ͦͦͣ͡Έ͙͚ͫ͟ ˸Φ˾ΦΣ ͙̉ͫͭΎ͍ͦ͊͟ ˤΦ˾Φ ˨͔ͭͫ͊͟Ύ ͙͙͎͎͙ͦͭͦͪͤͦ͊ͪͤͦͦ͡͡ΎΥ ͯ;͔͙͋ͤ͟Φ о-͔ ͙͒͘ΦΣ ͔͔ͨͪͪ͊͋Φ ͙ ͒ͦͨΦ 

˸͍ͦͫ͊͟Υ ˥̏˻́ˢ˾-˸͔͙͒͊Σ нлмпΦ 

4. ˿͍͙ͫͭͯ΄͙ͤ͟ ˤΦ˸ΦΣ ˸ͯͫͭ͊ͺ͔͍͊ ˨Φ˸ΦΣ ˴͔͔͍͊ͪͤ͊ ˻ΦˤΦ ˤ͙͔ͦͫͨ͊ͭ͡͡Έͤ·͔ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ ͎͙ͦͭ͟͡Υ ˾͍͍ͯͦͦ͒ͫͭͦ͟ 

͒͡Ύ ͍ͪ͊;͔͚Φ ˸͍ͦͫ͊͟Υ ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ζ˸͔͙͒ͼ͙͔ͤͫͦ͟ ͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ ͎͔͍͊ͤͭͫͭͦηΣ ннлнлΦ 

5. ˤΦ́Φ ˽͊͡Έ;ͯͤΣ ˤΦ˽Φ ˽͔͍ͭͪͦ͊Φ ͙́͊ͭ͊͟͟ ͍ͪ͊;͊-͙͙͎͎ͦͭͦͪͤͦ͊ͪͤͦͦ͊͡͡Φ ˽͙ͪ͊ͭ͟;͔͔ͫͦ͟ ͍͍ͪͯͦͦ͒ͫͭͦ͟Φ ˸͍ͦͫ͊͟Υ 

˥̏˻́ˢ˾-˸͔͙͒͊Σ нлмуΦ 

ϭ s͍ͤͤ͊ͣͯͪ͊͒ͦ ˿Φ, 2025 

 

 

 

 

ˢ͍ͪ͊ͤ͊͊ͪͦ͊͘͘ ˻͎͔ͯ͋͊͋͟͡ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡ΈΣ ͔͙͚́ͯͪͣͤͫ͟͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ  

͙ͣΦ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

ˮ˹˹˻ˤˢ̇ˮ˻˹˹̍˩ ˽˾˻˥˾ˢ˸˸̍ ˤˢ˴̇ˮ˹ˢ̇ˮˮ ˮ ˮ̆ ˤ˶ˮ̒˹ˮ˩ ˹ˢ ˻ˣ̋˩˿́ˤ˩˹˹˻˩ ˭˨˻˾˻ˤ̎˩ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͪͦ͡Έ ͙͍ͤͤͦ͊ͼ͙ͦͤͤ·ͻ ͎ͨͪͦͪ͊ͣͣ ͍͊͟ͼ͙ͤ͊ͼ͙͙ ͍ ͔͔͙͙ͯͪͨͤ͟͡ 



ˢ˴ˢ˨˩˸ˮ̉˩˿˴˻˩ ˮ˭˨ˢ́˩˶̎˿́ˤ˻ ζ˹ˢ̂̉˹ˢ̒ ˢ˾́˩˶̎η 

 

 

94 

ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͍͒ͦͪͦ͘ΈΎΦ ˢ͙͙ͤ͊ͪͯ͘͡ΌͭͫΎ ͍͔͔ͫͦͪͣͤͤ·͔ ͨͦ͒ͻͦ͒· ͟ ͔ͪ͊ͪ͊͋ͦͭ͘͟ ͙ ͍͔͔͙ͤ͒ͪͤΌ ͍͊͟ͼ͙ͤΣ 

͍͟͡Ό;͊Ύ ͍ͤͦ·͔ ͨ͊ͭ͡ͺͦͪͣ·Σ ͙͔ͭ͊͟ ͊͟͟ ͣ˾˹˴ ͙ ͍͔ͭͦͪͤ͟·͔ ͔ͭͻ͎͙͙ͤͦͦ͡Φ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ 

͔͎͙ͫͭͪ͊ͭ;͔͙ͫͣ͟ ͙͙ͤͼ͙͙͍͊ͭ͊ͣΣ ͍͔ͤ͊ͨͪ͊ͤͤ͡·ͣ ͤ͊ ͍ͨͦ·΄͔͙͔ͤ ͦͻ͍͊ͭ͊ ͍͊͟ͼ͙ͤ͊ͼ͙͔͚Σ ͔͔͙͔ͨͪͦ͒ͦͤ͡ 

͙͙͍͙͍͊ͤͭͨͪͦ;ͤ·ͻ ͔͙͚ͤ͊ͫͭͪͦͤ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ ͔͙ͨ͊ͤ͒ͣΎ͙ͣΦ ˽ͦ͊͊ͤͦ͘͟Σ ͊͟͟ ͙͍ͤͤͦ͊ͼ͙͙ ͍ ͙ͦ͋͊ͫͭ͡ 

͍͊͟ͼ͙ͤ͊ͼ͙͙ ͍ͫͨͦͫͦ͋ͫͭͯΌͭ ͙͔͙ͫͤ͗ͤΌ ͔͍͔͙͊͋ͦ͊ͣͦͫͭ͘͡Σ ͔͙ͫͣͪͭͤͦͫͭ ͙ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͔ͨͦͭͪΈΣ ͍ͫΎ͊ͤͤ͘·ͻ 

ͫ ͙ͤͺ͔͟ͼ͙ͦͤͤ·͙ͣ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ͙ͣΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

͍͊ ͟ͼ͙ͤ͊ͼ͙ΎΣ ͙͍ͤͤͦ͊ͼ͙͙Σ ͣ˾˹˴-͍͊͟ͼ͙ͤ·Σ ͦ͋΅͔͍͔͔ͫͭͤͤͦ ͍͒ͦͪͦ͘Έ͔Σ 

 ͙ ͙ͣͣͯͤ͊͘ͼ͙ΎΣ ͨͪͦͺ͙͙͊ͭ͊͟͟͡ ͔͍͙͚͊͋ͦ͊ͤ͘͡Φ 

 

ˤ͊͟ͼ͙ͤ͊ͼ͙Ύ Ύ͍͡Ύ͔ͭͫΎ ͙ͦ͒ͤͣ ͙͘ ͙͔͔ͤ͊͋ͦ͡ Ήͺͺ͔͙͍ͭͤ͟·ͻ ͔͍ͣͭͦ͒ͦ ͨͪͦͺ͙͙͙͊ͭ͟͟͡ ͙ͤͺ͔͟ͼ͙ͦͤͤ·ͻ 

͔͍͙͚͊͋ͦ͊ͤ͘͡ ͙ ͟͡Ό;͔͍·ͣ ͙͔ͤͫͭͪͯͣͤͭͦͣ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΦ ˿ ͔ͣͦͣͤͭ͊ ͨͦΎ͍͔͙ͤ͡Ύ 

͔͍ͨͪ·ͻ ͍͊͟ͼ͙ͤΣ ͙ͭ͊͟ͻ ͊͟͟ ͙͍͙͍ͨͪ͊͟ ͙͍ͨͪͦͭ ͦͫͨ·Σ ;͔͍͔ͦ͡;͔͍ͫͭͦ ͎ͫͣͦͦ͡ ͤ͊͘;͙͔ͭ͡Έͤͦ ͙ͫͦͪ͊ͭͭ͟Έ 

͔͍͔͊͋ͦ͊ͣͦͫͭ͘͡Έ ͙ ͔ͫͣͪͭͤͦͫͭΈ ͦͭ ͎͙ͣͤͦͻ ͙ͤͺ͔͟ͼ͙͚Φ 

˿͍͔͔ͦͪͣͤͤ·͔ ͍·͍ͦ͘·Σ ͙͔ͭ͊͟ ͊͟͟ ͔͙ͨ͊ͤ͒ͣΎ /h±L5-мфΣ ͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ ͙͙͍͙͍͊ͤͭͨͪͦ;ͤ·ͻ 

͔͙͚ͤ͊ͫͭͪͦͤ ͙ ͍͙͍͔͙͔ͦͤͤͦͤ͘͟ ͍ͤͦ·ͻ ͎͔͍ͨ͊ͭͦͤͦΣ ͔͍͙ͨͦͭͪ͋ͦ͊͡ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͙͍ͤͤͦ͊ͼ͙ͦͤͤ·ͻ ͔͎͙͚ͫͭͪ͊ͭ 

͍͊͟ͼ͙ͤ͊ͼ͙͙Φ ˤ͔͔͙͔ͤ͒ͪͤ ͍ͤͦ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍ͨͦͦ͘͡Ύ͔ͭ ͙ͯͫͦͪͭ͟Έ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͍͊͟ͼ͙ͤΣ ͍ͨͦ·͙ͫͭΈ ͙ͻ 

Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͙ ͙͍͊͒͊ͨͭͪͦ͊ͭΈ ͎ͨͪͦͪ͊ͣͣ· ͙͙ͣͣͯͤ͊͘ͼ͙͙ ͟ ͍͔͔ͫͦͪͣͤͤ·ͣ ͔͙ͪ͊͡ΎͣΦ 

˿͍͔͔ͦͪͣͤͤ·͔ ͙͍ͤͤͦ͊ͼ͙͙ ͍ ͔ͪ͊ͪ͊͋ͦͭ͘͟ ͍͊͟ͼ͙ͤ 

мΦ ͣ˾˹˴-͍͊͟ͼ͙ͤ· 

ˮͫͨͦ͡Έͯ͘Όͭ ͙͔͙ͫͤͭͭ;͔ͫͯ͟Ό ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͯΌ ˾˹˴ ͒͡Ύ ͙͍͙ͦ͒ͪͦ͊ͤ͟Ύ ͙͎͔͍͊ͤͭͤͦ ͎͔͍ͨ͊ͭͦͤͦΦ 

˻͔͔͋ͫͨ;͙͍͊Όͭ ͋·ͫͭͪͯΌ ͪ͊ͪ͊͋ͦͭͯ͘͟ ͙ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘Σ ;ͭͦ ͔ͦͫͦ͋ͤͤͦ ͍͊͗ͤͦ ͙ͨͪ ͍ͤͦ·ͻ ͍ͫͨ·΄͊͟ͻ 

͙ͤͺ͔͟ͼ͙͚Φ 

˽͙͔ͪͣͪ·Υ ͍͊͟ͼ͙ͤ· ͙͍ͨͪͦͭ /h±L5-19 (Pfizer-BioNTech, Moderna). 

нΦ ˤ͔ͭͦͪͤ͟·͔ ͍͊͟ͼ͙ͤ· 

˿͔ͦ͒ͪ͗͊ͭ ͍͙ͪͯͫͤ·͚ ͍͔ͭͦͪ͟Σ ͦͭͦͪ͟·͚ ͍͒ͦͫͭ͊͡Ύ͔ͭ ͎͔͔͙ͤͭ;͔͙͚ͫ͟ ͔͙ͣ͊ͭͪ͊͡ ͙͎͔͊ͤͭͤ͊ ͍ ͔͙ͭ͟͟͡ 

͎͙ͦͪ͊ͤͣ͊͘Φ 

˻͔͔͋ͫͨ;͙͍͊Όͭ ͙ͫ͡Έͤ·͚ ͙ͣͣͯͤͤ·͚ ͍͔ͦͭͭ ͙ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͋·͚ͫͭͪͦ ͙ͣͦ͒ͺ͙͊͟ͼ͙͙ ͨͦ͒ ͍ͤͦ·͔ 

΄ͭ͊ͣͣ·Φ 

˽͙͔ͪͣͪΥ ͍͊͟ͼ͙ͤ͊ !ǎǘǊŀ½ŜƴŜŎŀ ͙͍ͨͪͦͭ /h±L5-19. 

оΦ ˣ͔͍ͦ͟͡·͔ ͙ ͤ͊ͤͦ;͙͊ͫͭ;ͤ·͔ ͍͊͟ͼ͙ͤ· 

ˮͫͨͦ͡Έͯ͘Όͭ ͦ;͙΅͔ͤͤ·͔ ͔͙͋͟͡ ͙͙͡ ;͙͊ͫͭͼ· ͍͙ͪͯͫ͊ ͒͡Ύ ͙ͫͭͣͯ͡Ύͼ͙͙ ͙͎ͣͣͯͤͤͦͦ ͍͔ͦͭͭ͊Φ 

˻͔͔͋ͫͨ;͙͍͊Όͭ ͍·ͫͦͯ͟Ό ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͙ ͙ͫͭ͊͋͡ΈͤͦͫͭΈ ͙ͨͪ ͻ͔͙͙ͪ͊ͤͤΦ 

пΦ ˽͔͙͙͍ͪͫͦͤ͊ͪͦ͊ͤͤ͘͡·͔ ͍͊͟ͼ͙ͤ· 

˹͊ͼ͔͔ͤ͡· ͤ͊ ͔͔͔ͦͨͪ͒ͤͤ͡·͔ ͎ͪͯͨͨ· ͙ͪͫ͊͟Σ ͍͟͡Ό;͊Ύ ͡Ό͔͚͒ ͫ ͔ͦͫ͊͋ͤͤ͡͡·ͣ ͙͙͔ͣͣͯͤͭͭͦͣΦ 

˽͍ͦͦ͘͡ΎΌͭ ͍ͫͦ͒͊͊ͭ͘Έ ͔͔͋ͦ͡ ͭͦ;͔;ͤ·͔ ͔͎͙͙ͫͭͪ͊ͭ ͙͙ͣͣͯͤ͊͘ͼ͙͙ ͙ ͍ͨͦ·΄͊ͭΈ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ 

ͨͪͦͺ͙͙͙͊ͭ͟͟͡Φ 

ˮ͍ͤͤͦ͊ͼ͙ͦͤͤ·͔ ͎ͨͪͦͪ͊ͣͣ· ͍͊͟ͼ͙ͤ͊ͼ͙͙ 

мΦ ˾͊ͫ΄͙͔͙͔ͪͤ ͦͻ͍͊ͭ͊ ͔͔͙ͤ͊ͫͤ͡Ύ 

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͼ͙ͺ͍ͪͦ·ͻ ͨ͊ͭ͡ͺͦͪͣ ͒͡Ύ ͙͙͊ͨͫ͘ ͤ͊ ͍͊͟ͼ͙ͤ͊ͼ͙Ό ͙ ͔͙͍͙ͦͭͫ͗͊ͤ͡Ύ ͙͎ͣͣͯͤͤͦͦ 

ͫͭ͊ͭͯͫ͊Φ 

˸͙ͦ͋͡Έͤ·͔ ͙͔͙ͨͪͦ͗ͤ͡Ύ ͙ {a{-͍͔͔͙ͯ͒ͦͣͤ͡Ύ ͍ͨͦ·΄͊Όͭ ͍ͯ͒ͦ͋ͫͭͦ ͒͡Ύ ͔͔͙ͤ͊ͫͤ͡Ύ ͙ ͙ͫͤ͗͊Όͭ 

͙ͨͪͦͨͯͫ͟Φ 

нΦ ˿͔͎͙͙ͭͪ͊ͭ ͙͍ͨͪͦͭ ͙͙͍͙͍͊ͤͭͨͪͦ;͎ͤͦͦ ͍͙͔͙͒͗ͤΎ 

ˮͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͙͙͊ͣͨ͊ͤ͟Σ ͪ͊͘ΆΎͫͤΎΌ΅͙͔ ͨͦ͡Έͯ͘ ͍͊͟ͼ͙ͤ͊ͼ͙͙Φ 
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˽͙͔͔͙͔ͪͣͤͤ ͫͦͼ͙͊͡Έͤ·ͻ ͔͔͚ͫͭ ͙ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͎ͨͪͦͪ͊ͣͣ ͒͡Ύ ͍ͨͦ·΄͔͙ͤΎ ͍͔͙͒ͦͪΎ 

͔͔͙ͤ͊ͫͤ͡ΎΦ 

оΦ ˤ͔͔͙͔ͤ͒ͪͤ ͍͊͟ͼ͙ͤ ͍ ͔͙ͨ͊ͤ͒ͣ;͔͙ͫ͟ͻ ͍͙ͯͫͦ͡Ύͻ 

ˣ·͔ͫͭͪͦ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͙ ͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ ͍͊͟ͼ͙ͤΦ 

˽͙͙͔͔ͪͦͪͭͭͤͦ ͍͊͟ͼ͙͙͍͙͔ͤͪͦ͊ͤ ͎ͪͯͨͨ ͙ͪͫ͊͟ ͙ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͙͍ͪ͊͋ͦͭͤͦ͟Φ 

˸͙͙͎ͦͤͭͦͪͤ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͙ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͍͊͟ͼ͙ͤ ͍ ͔ͪ͊͡Έͤͦͣ ͍͔͔͙ͪͣͤΦ 

пΦ ˸͔͔͗͒ͯͤ͊ͪͦ͒ͤͦ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭͦ ͙ ͔ͦ͋ͣͤ ͒͊ͤͤ·͙ͣ 

˿͍͔ͦͣͫͭͤ·͔ ͙͙ͤͼ͙͙͍͊ͭ· ˤ˻˭Σ DŀǾƛ ͙ ͎͙͒ͪͯͻ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚Φ 

˻͔͋ͣͤ ͤ͊ͯ;ͤ·͙ͣ ͒͊ͤͤ·͙ͣ ͍ͨͦͦ͘͡Ύ͔ͭ ͙ͯͫͦͪͭ͟Έ ͪ͊ͪ͊͋ͦͭͯ͘͟ ͍͊͟ͼ͙ͤ ͙ ͙ͻ ͍͔͔͙͔ͤ͒ͪͤ ͍ ͫͭͪ͊ͤ͊ͻ ͫ 

͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͔͙ͪͫͯͪͫ͊ͣΦ 

ˤ͙͡Ύ͙͔ͤ ͤ͊ ͦ͋΅͔͍͔͔ͫͭͤͤͦ ͍͒ͦͪͦ͘Έ͔ 

˭ͤ͊;͙͔ͭ͡Έ͔ͤͦ ͙͔͙͔ͫͤ͗ͤ ͔͍͔͙͊͋ͦ͊ͣͦͫͭ͘͡ ͙ ͔͙ͫͣͪͭͤͦͫͭ ͦͭ ͙ͤͺ͔͟ͼ͙͚Φ 

ˮ͍ͤͤͦ͊ͼ͙ͦͤͤ·͔ ͎ͨͪͦͪ͊ͣͣ· ͍͊͟ͼ͙ͤ͊ͼ͙͙ Ύ͍͡ΎΌͭͫΎ ͍͔͚͊͗ͤ΄͙ͣ ͙͔ͤͫͭͪͯͣͤͭͦͣ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ 

͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΦ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍ͤͦ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Σ ͼ͙ͺ͍ͪͦ·ͻ ͨ͊ͭ͡ͺͦͪͣ ͙ ͔͎͙͚ͫͭͪ͊ͭ ͍ͨͦ·΄͔͙ͤΎ 

ͦͻ͍͊ͭ͊ ͔͔͙ͤ͊ͫͤ͡Ύ ͍ͨͦͦ͘͡Ύ͔ͭ Ήͺͺ͔͙͍ͭͤͦ͟ ͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ ͙ͤͺ͔͟ͼ͙ͦͤͤ·͔ ͔͍͙͊͋ͦ͊ͤ͘͡ΎΣ ͙ͫͤ͗͊ͭΈ ͙͙ͪͫ͟ 

͙ ͯͯ͡;΄͊ͭΈ ͊͟;͔͍ͫͭͦ ͙͙͗ͤ͘ ͦ͋΅͔͍ͫͭ͊Φ ˤ͔͔͙͔ͤ͒ͪͤ ͙͍ͤͤͦ͊ͼ͙͚ ͍ ͙͙ͣͣͯͤ͊͘ͼ͙Ό ͍͔ͫͨͦͫͦ͋ͫͭͯͭ 

͚ͯͫͭͦ;͙͍ͦͣͯ ͍͙͙ͪ͊ͭ͘Ό ͙͔ͫͫͭͣ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ͙ ͎͍͙ͦͭͦͤͦͫͭ ͟ ͋ͯ͒ͯ΅͙ͣ ͍·͍ͦ͊ͣ͘Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·: 

1. Krammer F. SARS-CoV-2 vaccines in development. Nature, 2020; 586: 516ς527. 

2. Polack F.P., Thomas S.J., Kitchin N. et al. Safety and Efficacy of the BNT162b2 mRNA Covid-19 Vaccine. 

New England Journal of Medicine, 2020; 383: 2603ς2615. 

3. World Health Organization. Immunization in the context of COVID-19 pandemic. WHO, 2021. 

ϭ s͍ͪ͊ͤ͊͊ͪͦ͊͘͘ ˻., 2025 

 

 

 

 

ˢ͍ͪ͊ͤ͊͊ͪͦ͊͘͘ ˻͎͔ͯ͋͊͋͟͡ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡ΈΣ ͔͙͚́ͯͪͣͤͫ͟͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ 

 ͙ ͣΦ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˸ˢ́˩˸ˢ́ˮ̉˩˿˴ˢ̒ ˿́ˢ́ˮ˿́ˮ˴ˢ ˮ ̉ˮ˿˶˩˹˹̍˩ ˸˩́˻˨̍ ˢ˹ˢ˶ˮ˭ˢ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

˸͔͙͊ͭͣ͊ͭ;͔ͫ͊͟Ύ ͙͙ͫͭ͊ͭͫͭ͊͟ Ύ͍͡Ύ͔ͭͫΎ ͍͚͊͗ͤͦ ͦ͋͊ͫͭ͡ΈΌ ͔͙͙ͣ͊ͭͣ͊ͭ͟Σ ͍ͨͦͦ͘͡ΎΌ΅͔͚ ͦ͋ͪ͊͋͊ͭ·͍͊ͭΈ 

͙ ͙͙͍͊ͤ͊ͪͦ͊ͭ͘͡Έ ͒͊ͤͤ·͔ ͒͡Ύ ͙ͨͪͤΎ͙ͭΎ ͍ͦ͋ͦͫͤͦ͊ͤͤ·ͻ ͔ͪ΄͔͙͚ͤ ͍ ͔ͤ͊ͯ͟Σ Ή͙͔ͦͤͦͣ͟͟ ͙ ͙͔͔͙͙ͤ͗ͤͪΦ ˤ 

ͫͭ͊ͭΈ͔ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͍ͦͫͤͦͤ·͔ ͙ͨͪͤͼ͙ͨ· ͔͙ͣ͊ͭͣ͊ͭ;͔͚ͫͦ͟ ͙͙͙ͫͭ͊ͭͫͭ͟Σ ͍͟͡Ό;͊Ύ ͫ͋ͦͪ ͒͊ͤͤ·ͻΣ ͙ͻ 

ͦ͋ͪ͊͋ͦͭͯ͟Σ ͦͼ͔ͤͯ͟ ͔͍ͨ͊ͪ͊ͣͭͪͦ ͙ ͍͔ͨͪͦͪͯ͟ ͎͙͔ͨͦͭ͘Φ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔͔ͯ͒ͤͦ͡ ;͙͔ͫͤͤ͡·ͣ ͔ͣͭͦ͒͊ͣ 

͙͊ͤ͊͊͘͡Σ ͦͭͦͪ͟·͔ ͔͔ͦ͋ͫͨ;͙͍͊Όͭ ͙ͨͪ͊ͭ͟;͔ͫͯ͟Ό ͔͙ͪ͊͊͘͡ͼ͙Ό ͙͙ͫͭ͊ͭͫͭ;͔͙ͫ͟ͻ ͔͔͚ͣͦ͒͡ ͙ ͍ͨͦͦ͘͡ΎΌͭ 

ͪ͊͋ͦͭ͊ͭΈ ͫ ͋ͦ͡Έ΄͙͙ͣ ͙͍͙ͣ͊ͫͫ͊ͣ ͒͊ͤͤ·ͻΦ ˽ͦ͊͊ͤͦ͘͟Σ ͊͟͟ ͙ͦͣ͋ͤ͊͟ͼ͙Ύ ͔͔͙ͭͦͪͭ;͔͙ͫ͟ͻ ͙ ;͙͔ͫͤͤ͡·ͻ 

͔͍ͣͭͦ͒ͦ ͍ͨͦ·΄͔͊ͭ ͭͦ;ͤͦͫͭΈ ͎͍ͨͪͦͤͦͦ͘ ͙ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͙͊ͤ͊͊͘͡Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

ͣ͊ ͔͙ͭͣ͊ͭ;͔ͫ͊͟Ύ ͙͙ͫͭ͊ͭͫͭ͊͟Σ ;͙͔ͫͤͤ͡·͔ ͔ͣͭͦ͒·Σ ͦ͋ͪ͊͋ͦͭ͊͟ ͒͊ͤͤ·ͻΣ  

ͦͼ͔ͤ͊͟ ͔͍ͨ͊ͪ͊ͣͭͪͦΣ ͍͔ͨͪͦͪ͊͟ ͎͙͔ͨͦͭ͘Σ ͙͊ͤ͊͘͡ ͒͊ͤͤ·ͻΦ 
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˿͍͔͔͔ͦͪͣͤͤͦ ͦ͋΅͔͍ͫͭͦ ͙͍͔ͫͭ͊͊ͭͫ͟͡Ύ ͫ ͎ͦͪͦͣͤ·ͣ ͦ͋Ά͔ͣͦͣ ͙ͤͺͦͪͣ͊ͼ͙͙Σ ͔ͭͪ͋ͯΌ΅͔͚ 

͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͙͙ ͙ ͙͊ͤ͊͊͘͡Φ ˸͔͙͊ͭͣ͊ͭ;͔ͫ͊͟Ύ ͙͙ͫͭ͊ͭͫͭ͊͟ ͔͍ͨͪ͒ͦͫͭ͊͡Ύ͔ͭ ͔ͣͭͦ͒· ͒͡Ύ ͙͍͔͘͡;͔͙ͤΎ 

ͤ͊͘;͙͚ͣͦ ͙ͤͺͦͪͣ͊ͼ͙͙ ͙͘ ͒͊ͤͤ·ͻΣ ͍·Ύ͍͔͙ͤ͡Ύ ͔͔͚͊ͦͤͦͣͪͤͦͫͭ͘͟ ͙ ͎͙͍͙ͨͪͦͤͦͪͦ͊ͤ͘ΎΦ 

˴͙͊ͫͫ͡;͔ͫ͊͟Ύ ͙͙ͫͭ͊ͭͫͭ͊͟ ͙͔ͦͨͪ͊ͭͫΎ ͤ͊ ͔͔͙ͭͦͪͭ;͔͙͔ͫ͟ ͔͙ͣͦ͒͡ ͙ ͍͔ͪͦΎͭͤͦͫͭͤ·͔ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡ΎΦ 

˻͒ͤ͊ͦ͟ ͍ ͔ͪ͊͡Έͤ·ͻ ͊͒͊͘;͊ͻ ͒͊ͤͤ·͔ ͎ͣͦͯͭ ͋·ͭΈ ΄ͯͣͤ·͙ͣΣ ͔ͤͨͦͤ͡·͙ͣ ͙͙͡ ͙ͫ͡΄ͦͣ͟ ͋ͦ͡Έ΄͙͙ͣΣ ;ͭͦ͋· 

͙͔ͨͪͣͤΎͭΈ ;͙ͫͭͦ ͙͙͊ͤ͊ͭ͡;͔͙͔ͫ͟ ͔ͣͭͦ͒·Φ ˤ ͙ͭ͊͟ͻ ͫͯ͡;͊Ύͻ ͤ͊ ͨͦͣͦ΅Έ ͙ͨͪͻͦ͒Ύͭ ;͙͔ͫͤͤ͡·͔ ͔ͣͭͦ͒· 

͙͊ͤ͊͊͘͡Σ ͍ͨͦͦ͘͡ΎΌ΅͙͔ Ήͺͺ͔͙͍ͭͤͦ͟ ͦ͋ͪ͊͋͊ͭ·͍͊ͭΈ ͒͊ͤͤ·͔ ͙ ͔͙͍ͪ͊ͦ͘͡·͍͊ͭΈ ͙͙ͫͭ͊ͭͫͭ;͔͙͔ͫ͟ ͔͙ͣͦ͒͡ ͤ͊ 

ͦͣͨ͟ΈΌ͔͔ͭͪΦ 

˻͍ͫͤͦͤ·͔ ͙ͨͪͤͼ͙ͨ· ͔͙ͣ͊ͭͣ͊ͭ;͔͚ͫͦ͟ ͙͙͙ͫͭ͊ͭͫͭ͟ 

мΦ ˿͋ͦͪ ͙ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͙Ύ ͒͊ͤͤ·ͻ 

ˤ·͋ͦͪ͊͟ Ύ͍͡Ύ͔ͭͫΎ ͍͚ͦͫͤͦͦ ͡Ό͎͋ͦͦ ͙͙ͫͭ͊ͭͫͭ;͔͎ͫͦͦ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΦ 

˸͔ͭͦ͒· ͦͭ͋ͦͪ͊ ͍͟͡Ό;͊Όͭ ͫͯ͡;͚͊ͤͯΌΣ ͙ͫͭͪ͊ͭͺ͙ͼ͙͍ͪͦ͊ͤͤͯΌ ͙ ͔͊ͫͭͪͤͯ͟͡Ό ͍·͋ͦͪͯ͟Φ 

˴͊;͔͍͔͔ͫͭͤͤͦ ͙ ͙ͦ͟͡;͔͍͔͔ͫͭͤͤͦ ͔͍͔͙͔ͨͪ͒ͫͭ͊ͤ͡ ͒͊ͤͤ·ͻ ͍ͨͦͦ͘͡Ύ͔ͭ ͙ͨͦͫͭͪͦͭΈ ͙ͻ ͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ 

͙ ͍·Ύ͍͙ͭΈ ͔͙͊ͦͤͦͣͪͤͦͫͭ͘͟Φ 

нΦ ˻ͼ͔ͤ͊͟ ͔͍ͨ͊ͪ͊ͣͭͪͦ 

˻͍ͫͤͦͤ·͔ ͔ͨ͊ͪ͊ͣͭͪ·Υ ͔͔͔ͫͪ͒ͤΣ ͔͙ͣ͒͊ͤ͊Σ ͙͔͙͒ͫͨͪͫΎ ͙ ͔ͫͭ͊ͤ͒͊ͪͭͤͦ ͔͙͔ͦͭͦͤͤ͟͡Φ 

˻ͼ͔ͤ͊͟ ͔͍ͨ͊ͪ͊ͣͭͪͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͙ͨͦͫͭͪͦͭΈ ͔ͣͦ͒͡Έ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͒͊ͤͤ·ͻ ͙ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͔͖ ͒͡Ύ 

͎͙͍͙ͨͪͦͤͦͪͦ͊ͤ͘ΎΦ 

˿͙͙ͭ͊ͭͫͭ;͔ͫ͊͟Ύ ͙͔͔ͤͭͪͨͪͭ͊ͼ͙Ύ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͙͙͔ͨͦͤͣ͊ͤ ͔͙ͤ͊͒͗ͤͦͫͭ ͙ ͍͙͙͍͙͊ͪ͊ͭͤͦͫͭ 

͔ͪͯ͘͡Έ͍ͭ͊ͭͦΦ 

оΦ ˽͍͔ͪͦͪ͊͟ ͎͙͔ͨͦͭ͘ 

˽͍͔ͪͦͪ͊͟ ͎͙͔ͨͦͭ͘ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͒͡Ύ ͍͔͙ͨͪͦͪ͟ ͔͔͙͚ͨͪ͒ͨͦͦ͗ͤ͡ ͦ ͒͊ͤͤ·ͻΦ 

ˤ͟͡Ό;͔͊ͭ ͍·͋ͦͪ ͍ͯͪͦͤΎ ͤ͊͘;͙͙ͣͦͫͭΣ ͺ͙͍ͦͪͣͯͪͦͯ͟͡ ͔͍͚ͤͯͦ͡ ͙ ͊͡Έ͔͙͍͚ͭͪͤ͊ͭͤͦ ͎͙͔ͨͦͭ͘·Φ 

˽͍ͦͦ͘͡Ύ͔ͭ ͙͙ͨͪͤͣ͊ͭΈ ͔ͪ΄͔͙ͤΎ ͤ͊ ͍͔ͦͫͤͦ ͒͊ͤͤ·ͻ ͫ ͚͊͒͊ͤͤͦ͘ ͍͔ͪͦΎͭͤͦͫͭΈΌ ͦ΄͙͙͋͟Φ 

͙͔̉ͫͤͤ͡·͔ ͔ͣͭͦ͒· ͙͊ͤ͊͊͘͡ ͍ ͙͙͔ͫͭ͊ͭͫͭ͟ 

мΦ ˸͔͙͍͙͔ͦ͒ͪͦ͊ͤ͡ ͙ ͙ͫͣͯ͡Ύͼ͙Ύ 

˸͔ͭͦ͒ ˸͔ͦͤͭ-˴͊ͪͦ͡ ͍ͨͦͦ͘͡Ύ͔ͭ ͦͼ͔͙͍ͤ͊ͭΈ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͙ ͍·;͙ͫ͡ΎͭΈ ͍͔ͪͦΎ͙ͭͤͦͫͭ ͫͦ͗ͤ͡·ͻ 

ͫͦ͋·͙͚ͭΦ 

˿͙ͣͯ͡Ύͼ͙͙ ͒͊Όͭ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͍͔ͨͪͦͪΎͭΈ ͙͙ͫͭ͊ͭͫͭ;͔͙͔ͫ͟ ͔͙ͣͦ͒͡ ͤ͊ ͙͍͔ͫͯͫͫͭͤͤ͟·ͻ ͒͊ͤͤ·ͻΦ 

нΦ ͙͔̉ͫͤͤ͡·͔ ͔ͣͭͦ͒· ͙͙ͦͨͭͣ͊͘ͼ͙͙ 

ˮͫͨͦ͡Έͯ͘ΌͭͫΎ ͒͡Ύ ͦͼ͔͙ͤ͟ ͔͍ͨ͊ͪ͊ͣͭͪͦ ͔͔͚ͣͦ͒͡Σ ͎ͦ͒͊͟ ͙͙͊ͤ͊ͭ͡;͔͔ͫͦ͟ ͔ͪ΄͔͙͔ͤ ͔͍ͤͦͣͦ͗ͤͦ͘Φ 

˽͙͔ͪͣͤΎΌͭͫΎ ͎͙͊ͦͪͭͣ͡· ͎͙͔͎ͪ͊͒ͤͭͤͦͦ ͫͨͯͫ͊͟Σ ͙͔͙͍ͭͪ͊ͭͤ·͔ ͔ͣͭͦ͒· ͙ ͔ͣͭͦ͒· ͙͔ͤ͊ͣͤΈ΄͙ͻ 

͍͍͊͒ͪ͊ͭͦ͟Φ 

оΦ ˻͋ͪ͊͋ͦͭ͊͟ ͋ͦ͡Έ΄͙ͻ ͒͊ͤͤ·ͻ 

˿͍͔͔ͦͪͣͤͤ·͔ ;͙͔ͫͤͤ͡·͔ ͔ͣͭͦ͒· ͍ͨͦͦ͘͡ΎΌͭ ͪ͊͋ͦͭ͊ͭΈ ͫ ͋ͦ͡Έ΄͙͙ͣ ͙͍͙ͣ͊ͫͫ͊ͣ ͒͊ͤͤ·ͻ ͍ 

Ή͙͔ͦͤͦͣ͟͟Σ ͙͙͋ͦͤͺ͙͔ͦͪͣ͊ͭ͟ ͙ ͙͔͔͙͙ͤ͗ͤͪΦ 

ˮͫͨͦ͡Έͯ͘ΌͭͫΎ ͎͙͊ͦͪͭͣ͡· ͔͙͊ͫͭͪ͊͘͟͡ͼ͙͙Σ ͔͎͔͙͙ͪͪͫͫ ͙ ͙͊ͤ͊͊͘͡ ͍͔͔ͪͣͤͤ·ͻ ͪΎ͍͒ͦΦ 

пΦ ˤ͙͙ͯ͊͊͘͘͡ͼ͙Ύ ͒͊ͤͤ·ͻ ͙ ͙͔͔ͤͭͪͨͪͭ͊ͼ͙Ύ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ 

˥ͪ͊ͺ͙;͔͔ͫͦ͟ ͔͍͔͙͔ͨͪ͒ͫͭ͊ͤ͡ ͍ͨͦͦ͘͡Ύ͔ͭ ͍·Ύ͍͙ͭΈ ͔͙͊ͦͤͦͣͪͤͦͫͭ͘͟ ͙ ͙͙͊ͤͦͣ͊͡Φ 

͙͔̉ͫͤͤ͡·͔ ͔ͣͭͦ͒· ͎ͨͦͣͦ͊Όͭ ͙ͫͭͪͦͭΈ ͎ͪ͊ͺ͙͙͟ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡ΎΣ ͙͎͒͊ͪ͊ͣͣ· ͔ͪ͊ͫͫΎ͙ͤΎ ͙ 

͔͍ͭͨͦ͡·͔ ͊ͪͭ͟·Φ 

˽͙͔͔͙͔ͪͣͤͤ ͍ ͙͔ͨͪ͊ͭ͟͟ 

ˤ Ή͙͔ͦͤͦͣ͟͟Υ ͎͙͍͙͔ͨͪͦͤͦͪͦ͊ͤ͘ ͫͨͪͦͫ͊Σ ͦͼ͔ͤ͊͟ ͙ͪͫ͊͟ ͙ ͺ͙͍ͤ͊ͤͫͦ·ͻ ͔͔͚ͣͦ͒͡Φ 

ˤ ͔͙ͣ͒ͼ͙͔ͤΥ ͙͊ͤ͊͘͡ ͙͙ͤ͟͡;͔͙ͫ͟ͻ ͒͊ͤͤ·ͻΣ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͔͡;͔͙ͤΎ ͙ Ή͙͔͙͎͙ͨ͒ͣͦͦ͡;͔͙͔ͫ͟ 

͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΦ 



˹ˢ̂̉˹̍˯ ˬ ̂˾˹ˢ˶ ζ IN SITU η                    ISSN (p) 2411-7161 / ISSN (e) 2712-9500                    Ѕ11 / 2025 

 

 

97 

˸͔͙͊ͭͣ͊ͭ;͔ͫ͊͟Ύ ͙͙ͫͭ͊ͭͫͭ͊͟ ͙ ;͙͔ͫͤͤ͡·͔ ͔ͣͭͦ͒· ͙͊ͤ͊͊͘͡ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͚ͫͦ͋ͦ ͔ͤͦͭΆ͔͔ͣͣͯ͡Ό 

;͊ͫͭΈ ͍͔͔͎ͫͦͪͣͤͤͦͦ ͤ͊ͯ;͎ͤͦͦ ͙ ͙͎ͨͪ͊͒ͤͦͦ͟͡ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΦ ˴͙ͦͣ͋ͤ͊ͼ͙Ύ ͔͔͙ͭͦͪͭ;͔͙ͫ͟ͻ ͨͦ͒ͻ͍ͦ͒ͦ ͙ 

;͙͔ͫͤͤ͡·ͻ ͎͙͍͊ͦͪͭͣͦ͡ ͍ͨͦͦ͘͡Ύ͔ͭ Ήͺͺ͔͙͍ͭͤͦ͟ ͦ͋ͪ͊͋͊ͭ·͍͊ͭΈ ͋ͦ͡Έ΄͙͔ ͙͍ͣ͊ͫͫ· ͒͊ͤͤ·ͻΣ ͨͦͯ͡;͊ͭΈ 

ͭͦ;ͤ·͔ ͦͼ͔͙ͤ͟ ͙ ͙͙ͨͪͤͣ͊ͭΈ ͍ͦ͋ͦͫͤͦ͊ͤͤ·͔ ͔ͪ΄͔͙ͤΎΦ ˾͍͙͙͔͊ͭ͘ ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙ 

͎͙͍͊ͦͪͭͣͦ͡ ͙͊ͤ͊͊͘͡ ͔͔͒͊ͭ͡ ͙͙ͫͭ͊ͭͫͭͯ͟ ͔΅͔ ͔͔͋ͦ͡ ͣͦ΅ͤ·ͣ ͙͔ͤͫͭͪͯͣͤͭͦͣ ͒͡Ύ ͙ͤ͊ͯ͟Σ Ή͙͙ͦͤͦͣ͟͟ ͙ 

ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·: 

1. Montgomery D.C., Runger G.C. Applied Statistics and Probability for Engineers. Wiley, 2018. 

2. Ross S.M. Introduction to Probability and Statistics for Engineers and Scientists. Academic Press, 2019. 

3. Rice J.A. Mathematical Statistics and Data Analysis. Cengage Learning, 2017. 

ϭ s͍ͪ͊ͤ͊͊ͪͦ͊͘͘ ˻., 2025 

 

 

 

 

ˢ͔͍ͭ͊ ˥ͦ΄͊  

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ ͊͟ͺ͔͒ͪ· ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΣ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙ Ή͙͙ͦͤͦͣ͟͟ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 
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ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͟͡Ό;͔͍·͔ Ή͔͔ͣͤͭ͡· ͙ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͔͔͔ͣͤ͒͗ͣͤͭ͊ ͍ ͙͔͔ͫͫͭͣ 

͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΦ ˢ͙͙ͤ͊ͪͯ͘͡ΌͭͫΎ ͔ͫͨͼ͙ͺ͙;͔͙͔ͫ͟ ;͔ͪͭ· ͍͔ͯͨͪ͊ͤ͡;͔͚ͫͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͍ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ 

͎͙ͦͪ͊ͤ͊͘ͼ͙ΎͻΣ ͍͔ͦ͋ͯͫͦͤͤ͡͡·͔ ͫͦͼ͙͊͡Έ͚ͤͦ ͤ͊͘;͙ͣͦͫͭΈΌ ͙ͦͭͪ͊ͫ͡Σ ͍·͚ͫͦͦ͟ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈΌ ͙ 

ͫͦ͗ͤͦͫͭ͡ΈΌ ͦͼ͔͙ͤ͟ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦΦ ˤ·͔͒͡ΎΌͭͫΎ ͍ͦͫͤͦͤ·͔ ͺͯͤ͟ͼ͙͙ ͍͔͙ͯͨͪ͊ͤ͡Ύ ό͙͍͙͔ͨ͊ͤͪͦ͊ͤ͡Σ 

͎͙ͦͪ͊ͤ͊͘ͼ͙ΎΣ ͙͍ͣͦͭ͊ͼ͙ΎΣ ͦͤͭͪͦ͟͡Έύ ͙ ͔ͭͪͻ͍͔͍ͯͪͦͤ͊Ύ ͫͭͪͯͭͯͪ͊͟ ͍͔͙ͯͨͪ͊ͤ͡Ύ ό͔͎͙ͫͭͪ͊ͭ;͔͙͚ͫ͟Σ 

͙ͭ͊ͭ͟;͔͙͚ͫ͟Σ ͔͙͍ͦͨͪ͊ͭͤ·͚ύΦ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͙͔͔͙ͨͪͣͤͤΎ ͍͔͔ͫͦͪͣͤͤ·ͻ 

͍͔ͯͨͪ͊ͤ͡;͔͙ͫ͟ͻ ͨͦ͒ͻ͍ͦ͒ͦ ͒͡Ύ ͍ͨͦ·΄͔͙ͤΎ ͊͟;͔͍ͫͭ͊ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙Σ ͔͔ͦ͋ͫͨ;͔͙ͤΎ 

Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͙ ͚ͯͫͭͦ;͙͍͎ͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͯ;͔͔͙͚ͪ͗͒ͤΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

͍͒ͪ͊ͦͦ͘ͻ͔͙͔ͪ͊ͤͤΣ ͔͔͔ͣͤ͒͗ͣͤͭΣ ͍͔͙͔ͯͨͪ͊ͤ͡Σ ͙͍͙͔ͨ͊ͤͪͦ͊ͤ͡Σ ͎͙ͦͪ͊ͤ͊͘ͼ͙ΎΣ ͦͤͭͪͦ͟͡ΈΣ ͊͟;͔͍ͫͭͦΣ 

͔͙ͣ͒ͼ͙͙͔ͤͫ͟ ͎͙ͯͫͯ͡Σ Ήͺͺ͔͙͍ͭͤͦͫͭ͟ΈΣ ͔ͨͪͫͦͤ͊͡. 

 

ˤ͍͔͔͙͔͒ͤ 

˿ͺ͔ͪ͊ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ͍ͦ ͍͔ͫͣ ͙͔ͣͪ Ύ͍͡Ύ͔ͭͫΎ ͚ͦ͒ͤͦ ͙͘ ͫ͊ͣ·ͻ ͫͦͼ͙͊͡Έͤͦ ͤ͊͘;͙ͣ·ͻΣ 

͙͔͙͊ͨͭ͊ͦͣ͟͟͡ͻ ͙ ͫͦ͗ͤ͡·ͻ ͒͡Ύ ͍͔͙ͯͨͪ͊ͤ͡ΎΦ ˻͔ͫͦ͋ͤͤͦͫͭΈ ͔͔͔ͣͤ͒͗ͣͤͭ͊ ͍ Ή͚ͭͦ ͙ͦ͋͊ͫͭ͡ ͍͔ͦ͋ͯͫͦͤ͊͡͡ 

͙ͯͤ͊͟͡Έͤ·ͣ Ϧͨͪͦ͒ͯͭͦͣ͟Ϧ ς ͍͒ͦͪͦ͘Έ͔ͣ ͙ ͙͗ͤ͘ΈΌ ;͔͍͔ͦ͊͟͡Σ ;ͭͦ ͤ͊͊͒͟͡·͍͔͊ͭ ͍·ͫͦ;͚͊΄ͯΌ 

͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈ ͤ͊ ͍͔ͫ ͍͔ͯͨͪ͊ͤ͡;͔͙͔ͫ͟ ͔ͪ΄͔͙ͤΎΦ ˤ ͙ͦͭ͡;͙͔ ͦͭ ͔ͦͣͣͪ͟;͔͙ͫ͟ͻ ͔͙ͨͪ͒ͨͪΎ͙͚ͭΣ ͎͔͒ 

͎͍͚͊ͤͦ͡ ͼ͔͡ΈΌ ;͊ͫͭͦ Ύ͍͡Ύ͔ͭͫΎ ͙ͨͪ͋·͡ΈΣ ͍ͦͫͤͦͤ͊Ύ ͙͙ͣͫͫΎ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ό˸˻ύ ς Ήͭͦ 

͙͔ͦ͊͊ͤ͘͟ ͊͟;͔͍͔͚ͫͭͤͤͦΣ ͍͔͍͔͔͚ͫͦͪͣͤͤͦ ͙ ͚͒ͦͫͭͯͨͤͦ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙ ͔͔͙ͤ͊ͫͤ͡ΌΦ ˻͒ͤ͊ͦ͟ ͍ 

͍͙ͯͫͦ͡Ύͻ ͪ·ͤͦ;͚ͤͦ Ή͙͙ͦͤͦͣ͟͟ ͙ ͎͙ͦͪ͊ͤ;͔͙ͤͤͦͫͭ ͔͍ͪͫͯͪͫͦΣ ͔͙ͣ͒ͼ͙͙ͤͫͣ͟ ͯ;͔͔͙ͪ͗͒ͤΎͣ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ 

ͫͦ;͔ͭ͊ͭΈ Ήͭͯ ͫͦͼ͙͊͡ΈͤͯΌ ͙͙ͣͫͫΌ ͫ ͙ͨͪͤͼ͙͙ͨ͊ͣ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͙ ͪ͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ 

͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͔͍ͫͪ͒ͫͭΦ 
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˸͔͔͔ͤ͒͗ͣͤͭ ͍ ͍͒ͪ͊ͦͦ͘ͻ͔͙͙ͪ͊ͤͤ τ Ήͭͦ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤ͊ΎΣ ͔͙ͣ͗͒ͫͼ͙͙ͨͤ͊ͪͤ͊͡Ύ ͦ͋͊ͫͭ͡ΈΣ 

͙͔͎͙ͤͭͪͪͯΌ΅͊Ύ ͙ͨͪͤͼ͙ͨ· ͙͊ͫͫ͟͡;͔͎ͫͦͦ͟ ͔͔͔ͣͤ͒͗ͣͤͭ͊Σ Ή͙͙ͦͤͦͣ͟͟Σ ͫͦͼ͙͎͙͙ͦͦ͡Σ ͍ͨͪ͊͊ ͙Σ ͔ͦͤ͟;ͤͦΣ 

͔͙ͣ͒ͼ͙ͤ·Φ ˻ͤ ͍͟͡Ό;͔͊ͭ ͪ͊ͪ͊͋ͦͭͯ͘͟Σ ͔͙ͪ͊͊͘͡ͼ͙Ό ͙ ͦͤͭͪͦ͟͡Έ ͍͔ͯͨͪ͊ͤ͡;͔͙ͫ͟ͻ ͔ͪ΄͔͙͚ͤΣ ͍͔ͤ͊ͨͪ͊ͤͤ͡·ͻ 

ͤ͊ ͙͔͙͔͒ͦͫͭ͗ͤ ͼ͔͔͚͡ ˸˻ ͙ͨͪ ͙͔͔ͤ͊͋ͦ͡ ͙ͦͨͭͣ͊͡Έͤͦͣ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͙͔ͣΌ΅͙ͻͫΎ ͔͍ͪͫͯͪͫͦΦ 

˴͡Ό;͔͍·͙ͣ ͔͙ͪͫͯͪͫ͊ͣ ͔͒ͫ͘Έ ͍·ͫͭͯͨ͊Όͭ ͍·͍͙ͫͦͦ͊͟͟͡ͺ͙ͼ͙͍ͪͦ͊ͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͔ͨͪͫͦͤ͊͡Σ 

ͺ͙͍ͤ͊ͤͫͦ·͔ ͔͍ͫͪ͒ͫͭ͊Σ ͔͙ͣ͊ͭͪ͊͡Έͤͦ-͔ͭͻ͙ͤ;͔ͫ͊͟Ύ ͋͊͊͘ ό͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤΣ ͔͍͊ͪͫͭ͊͟͡ύ ͙ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ 

͔ͭͻ͎͙͙ͤͦͦ͡Φ 

˿͔ͨͼ͙ͺ͙͊͟ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͍ ͍͒ͪ͊ͦͦ͘ͻ͔͙͙ͪ͊ͤͤ ͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ͔ͤͫͦ͟͡Έ͙͙ͣ͟ ͺ͙͊ͭͦͪ͊ͣ͟Φ ˤͦ-͔͍ͨͪ·ͻΣ 

ͦͫͦ͋͊Ύ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈ ͙ ͔͔͔ͤͨͪ͒ͫ͊ͯͣͦͫͭ͘͟Έ ͔͍͙͚ͨͦͫ͒ͫͭ͡ ͔ͪ΄͔͙͚ͤΦ ˻΄͙͙͋͟ ͍ ͍͔͙͙ͯͨͪ͊ͤ͡ ͎ͣͦͯͭ 

ͨͪΎͣͦ ͫ͊͊ͭ͘͟ΈͫΎ ͤ͊ ͍͒ͦͪͦ͘Έ͔ ͙ ͙͙͗ͤ͘ ͨ͊ͼ͙͔͍ͤͭͦΦ ˤͦ-͍ͭͦͪ·ͻΣ ͫͦ͗ͤͦͫͭ͡Έ ͦͼ͔͙ͤ͟ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦΦ ˴͊;͔͍ͫͭͦ 

͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙ ό˴˸˽ύ ς ͎͔͔ͣͤͦͦͣͪͤͦ ͨͦͤΎ͙͔ͭΣ ͔ͦͭͦͪͦ͟ ͍͟͡Ό;͔͊ͭ ͔ͤ ͭͦ͡Έͦ͟ ͙͙ͤ͟͡;͔͙͔ͫ͟ 

͙ͫͻͦ͒·Σ ͤͦ ͙ ͍͔͍͔ͯ͒ͦͭͦͪͤͤͦͫͭ͡Έ ͨ͊ͼ͙͔͍ͤͭͦΣ ͙ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͔͡;͔͙ͤΎΦ ˤ-͔ͭͪͭΈ͙ͻΣ ͍·ͫͦ͊͟Ύ ͔͔ͫͭͨͤΈ 

͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͔͎͙͍͙ͪͯͪͦ͊ͤ͡Ύ ͙ ͦͤͭͪͦ͟͡ΎΦ ˸͔͙͒ͼ͙ͤͫ͊͟Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͙͡ͼ͔͙͔ͤͪͯͭͫ͘ΎΣ 

͙͙͔ͫͭ͊ͤ͒͊ͪͭͪͯͭͫ͘Ύ ͙ ͙͔ͦͤͭͪͦͪͯͭͫ͟͡Ύ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͙ͣ ͎͙ͦͪ͊ͤ͊ͣΣ ;ͭͦ ͎͙ͦͪ͊ͤ;͙͍͔͊ͭ ͍ͫͦ͋ͦ͒ͯ 

͍͔ͯͨͪ͊ͤ͡;͔͎ͫͦͦ͟ ͔͍ͣ͊ͤͪ͊Φ ˤ-;͔͍͔ͭͪͭ·ͻΣ ͙͒ͯ͊ͣ͘͡ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͔ͨͪͫͦͤ͊ͦͣ͡Υ ͋ͦ͡Έ΄͙͍ͤͫͭͦ 

͍͙͔͔͚ͪͯͦͦ͒ͭ͟͡ ˸˻ ό͎͍͊ͤ͡·͔ ͍ͪ͊;͙Σ ͙ͻ ͔͙͔͙͊ͣͫͭͭ͘͡Σ ͍͔͊͒ͯ͘Ό΅͙͔ ͔͔͙ͦͭ͒ͤ͡Ύ͙ͣύ Ύ͍͡ΎΌͭͫΎ 

͙ͨͪ͊ͭͯ͟͟Ό΅͙͙ͣ ͍ͪ͊;͙͊ͣΣ ;ͭͦ ͔͔ͭͪ͋ͯͭ ͦͭ ͙ͤͻ ͍͔ͫͦͣ΅͔͙ͤΎ ͙͙ͤ͟͡;͔͚ͫͦ͟ ͙ ͙͙͙͍͚͊͒ͣͤͫͭͪ͊ͭͤͦ 

͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ 

˴͡Ό;͔͍·͔ ͺͯͤ͟ͼ͙͙ ͔͔͔ͣͤ͒͗ͣͤͭ͊ ό͙͍͙͔ͨ͊ͤͪͦ͊ͤ͡Σ ͎͙ͦͪ͊ͤ͊͘ͼ͙ΎΣ ͙͍ͣͦͭ͊ͼ͙Ύ ͙ ͦͤͭͪͦ͟͡Έύ 

͙͔ͨͪͦ͋ͪͭ͊Όͭ ͍ ͍͒ͪ͊ͦͦ͘ͻ͔͙͙ͪ͊ͤͤ ͔ͦͫͦ͋ͦ ͍ͯ͘;͙͔͊ͤΦ 

1. ˽͙͍͙͔͊ͤͪͦ͊ͤ͡ ͍͟͡Ό;͔͊ͭ ͔ͤ ͭͦ͡Έͦ͟ ͺ͙͍͔ͤ͊ͤͫͦͦ ͙ ͔͙ͣ͊ͭͪ͊͡Έͤͦ-͔ͭͻ͙ͤ;͔͔ͫͦ͟ 

͎͙͍͙͔ͨͪͦͤͦͪͦ͊ͤ͘Σ ͤͦ ͙ ͔͎͙ͫͭͪ͊ͭ;͔͔ͫͦ͟ ͙͍͙͔ͨ͊ͤͪͦ͊ͤ͡ ͍͙͙ͪ͊ͭ͘Ύ ˸˻ ͫ ͯ;͔ͭͦͣ ͔͎͒ͣͦͪ͊ͺ͙;͔͙ͫ͟ͻ 

͔͔ͭͤ͒ͤͼ͙͚Σ Ή͙͔͙͎͙ͨ͒ͣͦͦ͡;͔͚ͫͦ͟ ͙ͫͭͯ͊ͼ͙͙ ͙ ͔͎͙ͪͦͤ͊͡Έͤ·ͻ ͙͙͔͍ͨͪͦͪͭͭͦΦ ̏ͭͦ ͪ͊ͪ͊͋ͦͭ͊͘͟ 

͎͒ͦͦͫͪͦ͡;ͤ·ͻ ͼ͔͔͚͡ ͙  ͊͒͊͘;Σ ͙͔ͤ͊ͨͪͣͪΣ ͍͔͔͙͔ͤ͒ͪͤ ͍ͤͦ·ͻ ͍·͔ͫͦͦͭ͟ͻ͎͙ͤͦͦ͡;ͤ·ͻ ͔͍ͣͭͦ͒ͦ ͔͡;͔͙ͤΎ ͙͙͡ 

ͪ͊ͫ΄͙͔͙͔ͪͤ ͔ͫͨͭͪ͊͟ ͎ͯͫͯ͡Φ 

2. ˻͎͙ͪ͊ͤ͊͘ͼ͙Ύ ς Ήͭͦ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͙ͦͨͭͣ͊͡Έ͚ͤͦ ͫͭͪͯͭͯͪ͟· ˸˻Σ ;͔͔ͭͦ͟ ͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ 

ͨͦͤͦͣͦ͡;͙͚ ͙ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭΣ ͊ ͔ͭ͊͗͟ ͍͔͙͔ͯͨͪ͊ͤ͡ ͪ͊͋ͦ;͙͙ͣ ͨͪͦͼ͔͙ͫͫ͊ͣΦ ˤ ͔͙ͣ͒ͼ͙ͤͫͦͣ͟ 

ͯ;͔͔͙͙ͪ͗͒ͤ Ήͭͦ ͦͤ͊͘;͔͊ͭ ͔͙͔ͨͦͫͭͪͦͤ Ήͺͺ͔͙͍ͭͤ͟·ͻ ͙͙ͤ͟͡;͔͙ͫ͟ͻ ͙ ͙͙͙͍͊͒ͣͤͫͭͪ͊ͭͤ·ͻ ͍ͨͦͭͦͦ͟Σ 

͙͙͙ͣͤͣ͊͘ͼ͙Ό ͍͔͔͙ͪͣͤ ͙͙ͦ͗͒͊ͤΎΣ ͪ͊ͼ͙ͦͤ͊͡Έ͔ͤͦ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔ͨͦͣ΅͔͙͚ͤ ͙ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΦ 

3. ˸͙͍ͦͭ͊ͼ͙Ύ ͔ͨͪͫͦͤ͊͊͡ ͙͙ͪͭ͟;͔͙ͫ͟ ͍͊͗ͤ͊Φ ˸͔͙͒ͼ͙͙͔ͤͫ͟ ͙͙ͪ͊͋ͦͭͤ͟ ;͊ͫͭͦ ͙͍ͫͭ͊͊͟͡ΌͭͫΎ ͫ 

Ήͣͦͼ͙ͦͤ͊͡Έͤ·ͣ ͍·͎͙͔ͦͪ͊ͤͣ ͙ ͍·͙͙ͫͦͣ͟ ͎͙ͤ͊ͪͯ͊ͣ͘͟Φ ̏ͺͺ͔͙͍ͭͤ͟·͚ ͔͔͔ͣͤ͒͗ͣͤͭ ͔͒ͦ͗ͤ͡ ͍ͫͦ͒͊͊ͭ͘Έ 

͙͔ͫͫͭͣͯ ͔ͤ ͭͦ͡Έͦ͟ ͔͙ͣ͊ͭͪ͊͡Έ͎ͤͦͦΣ ͤͦ ͙ ͣͦͪ͊͡Έ͎ͤͦͦ ͙͙͍͙ͫͭͣͯͪͦ͊ͤ͡ΎΣ ͙͙ͨͪͤ͊ͤ͘Ύ ͎͊ͫͯ͘͡Σ ͔͔ͦ͋ͫͨ;͔͙ͤΎ 

͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͪͦͫͭ͊ ͙ ͦͣ͟ͺͦͪͭͤ·ͻ ͍͙͚ͯͫͦ͡ ͭͪͯ͒͊Σ ;ͭͦ ͨͪΎͣͦ ͍͙͡Ύ͔ͭ ͤ͊ 

͊͟;͔͍ͫͭͦ ͔͡;͔͙ͤΎΦ 

4. ˴ͦͤͭͪͦ͡Έ ͍ ͍͒ͪ͊ͦͦ͘ͻ͔͙͙ͪ͊ͤͤ ͔ͤ ͍͙ͫͦ͒ͭͫΎ ͟ ͨͪͦͫͭͦͣͯ ͯ;͔ͭͯ ͪ͊ͫͻ͍ͦ͒ͦΦ ̏ͭͦΣ ͔͔ͨͪ͗͒ ͍͔͎ͫͦΣ 

ͦͤͭͪͦ͟͡Έ ͊͟;͔͍ͫͭ͊ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙ ͙ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͨ͊ͼ͙͔͍ͤͭͦΦ ˿Ό͒͊ ͍ͻ͙ͦ͒ͭ ͙͙ͤ͟͡;͔͙͚ͫ͟ ͙͊ͯ͒ͭΣ 

͙͊ͤ͊͘͡ ͙͙͍ͤ͒͊ͭͦͪͦ͟ ͊͟;͔͍ͫͭ͊ ό͙͔ͤ͊ͨͪͣͪΣ ;͊ͫͭͦͭ͊ ͔͙͚ͦͫͦ͗ͤͤ͡Σ ͍͙ͤͯͭͪ͋ͦ͡Έ͙ͤ;ͤ·ͻ ͙ͤͺ͔͟ͼ͙͚Σ 

͔ͭ͊͡͡ΈͤͦͫͭΈύΣ ͊ ͔ͭ͊͗͟ ͦͼ͔ͤ͊͟ ͍͔͍͔͙ͯ͒ͦͭͦͪͤͤͦͫͭ͡ ͨ͊ͼ͙͔͍ͤͭͦΦ 

͍͔͙͔̂ͨͪ͊ͤ͡ ͍ ͍͒ͪ͊ͦͦ͘ͻ͔͙͙ͪ͊ͤͤ ͙ͭͪ͊͒ͼ͙ͦͤͤͦ ͙͍ͫͭͪͯͭͯͪͪͦ͊ͤͦ͟ ͨͦ ͔ͭͪͣ ͍ͯͪͦͤΎͣΥ ͔͎͙ͫͭͪ͊ͭ;͔͙͚ͫ͟ 

ό͍͔ͯͪͦͤΈ ͎͍͎͊ͤͦͦ͡ ͍ͪ͊;͊κ͙͔͒ͪͭͦͪ͊͟Σ ͎͔͒ ͙͙ͨͪͤͣ͊ΌͭͫΎ ͎͒ͦͦͫͪͦ͡;ͤ·͔ ͔ͪ΄͔͙ͤΎύΣ ͙ͭ͊ͭ͟;͔͙͚ͫ͟ ό͍͔ͯͪͦͤΈ 

͔͙͔͔͚͊ͣͫͭͭ͘͡Σ ͦͭͦͪ͟·͔ ͎͙ͦͪ͊ͤͯ͘Όͭ ͍·͔͙͔ͨͦͤͤ͡ ͔͎͙͙ͫͭͪ͊ͭ ͨͦ ͍͔͙ͤ͊ͨͪ͊ͤ͡ΎͣΣ ͙͔ͤ͊ͨͪͣͪΣ ͨͦ ͔͡;͔͚͋ͤͦ 

͔ͪ͊͋ͦͭΣ Ή͙͔ͦͤͦͣ͟͟ύ ͙ ͔͙͍ͦͨͪ͊ͭͤ·͚ ό͍͔ͯͪͦͤΈ ͍͔͊͒ͯ͘Ό΅͙ͻ ͔͔͙ͦͭ͒ͤ͡Ύ͙ͣΣ ͫͭ͊ͪ΄͙ͻ ͔͔͔ͣ͒ͫͫͭͪΣ 

͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙ͻ ͔͔͔͍͔͗͒ͤͤͦ ͍·͔͙͔ͨͦͤͤ͡ ͍ͨ͊ͤͦ͡ ͙ ͨͪͦͼ͔͒ͯͪύΦ ˴͔͔͔ͦͣͨͭͤͭͤͦ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͍͔ͫͻ 

Ή͙ͭͻ ͍͔͚ͯͪͦͤΣ ͍͔ͦͫͤͦ͊ͤͤͦ ͤ͊ ͍͔͔ͫͦͪͣͤͤ·ͻ ͍͔ͯͨͪ͊ͤ͡;͔͙ͫ͟ͻ ͙ͤ͊ͤ͘Ύͻ ͙ Ή͙ͭ;͔͙ͫ͟ͻ ͙ͨͪͤͼ͙ͨ͊ͻΣ Ύ͍͡Ύ͔ͭͫΎ 

͎͊ͦͦͣ͘͡ ͔ͯͫͨ΄͚ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͡Ό͚͋ͦ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙Φ ˽͙͔͔͙͔ͪͣͤͤ ͙ͨͪͤͼ͙͍ͨͦ 
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͔͔͔ͣͤ͒͗ͣͤͭ͊ ͍ͨͦͦ͘͡Ύ͔ͭ ͔͙ͣ͒ͼ͙͙ͤͫͣ͟ ͯ;͔͔͙ͪ͗͒ͤΎͣ ͍ͨͦ·͙ͫͭΈ ͍ͫͦΌ ͔ͦͤͯͪͤͭͦͫͨͦͫͦ͋ͤͦͫͭ͟͟ΈΣ 

͙͙͙͍ͦͨͭͣͪͦ͊ͭ͘Έ ͪ͊ͫͻͦ͒· ͙Σ ͔ͫ͊ͣͦ ͎͍͔͊ͤͦ͡Σ ͔͔ͦ͋ͫͨ;͙ͭΈ ͔͔͙͔ͤ͊ͫͤ͡ ͊͟;͔͍͔ͫͭͤͤ·͙ͣ ͙ ͒ͦͫͭͯͨͤ·͙ͣ 

͔͙ͣ͒ͼ͙͙͙ͤͫͣ͟ ͎͙ͯͫͯ͊ͣ͡Φ όррл ͍ͫͦ͡ύ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˴͔͙͍ͦͫͤͦ͊͟͡Σ ˿Φ ˿Φ ˸͔͔͔ͤ͒͗ͣͤͭ ͍ ͍͒ͪ͊ͦͦ͘ͻ͔͙͙ͪ͊ͤͤΥ ͯ;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋Φ ˾͍ͦͫͭͦ ͤκ˨Υ ͔͙̅ͤͫ͟Σ нлмуΦ 

2. ˿ͭͦ͡Ύ͍ͪͦΣ ˿ΦˢΦ ˸͔͔͔ͤ͒͗ͣͤͭ ͍ ͍͒ͪ͊ͦͦ͘ͻ͔͙͙ͪ͊ͤͤΦ н-͔ ͙͒͘ΦΣ ͙ͫͨͪΦ ͙ ͒ͦͨΦ ̂;͔͙͋ͤ͟ ͒͡Ύ ͍͍ͯͦ͘Φ ˸ΦΥ ͚̑ͪ͊ͭΣ 

2021. 

3. ˶͙͔͔ͤ͒ͤ͋ͪ͊ͭͤΣ ˢΦ ˶ΦΣ ˴͊ͣ·͙ͤͤ͊Σ ˹Φ ˹Φ ͍͔͙͔̂ͨͪ͊ͤ͡ ͊͟;͔͍ͫͭͦͣ ͍ ͍͒ͪ͊ͦͦ͘ͻ͔͙͙ͪ͊ͤͤΦ ̂;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋Φ 

˸ΦΥ ˥̏˻́ˢ˾-˸͔͙͒͊Σ нлмпΦ 

4. ˸ͯͻ͔͍͊ͣ͋ͦ͟Σ ˸Φ ˸Φ ό͔ͪ͒Φύ ˸͔͔͔ͤ͒͗ͣͤͭ ͍ ͍͒ͪ͊ͦͦ͘ͻ͔͙͙ͪ͊ͤͤΥ ͯ;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋Φ ˸ΦΥ ˾̂˨˹Σ нлмнΦ 

5. ˤΎ͡Έͼ͔͍Σ ˢΦ ˤΦΣ ͍͍̊͊ͨͦ͊ͦ͊͡Σ ˸Φ ˢΦ ͙̏ͦͤͦͣ͊͟͟ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ ͍͒ͪ͊ͦͦ͘ͻ͔͙͔ͪ͊ͤͤͣΥ ͯ;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋Φ 

˸ΦΥ ˴˹˻˾̂˿Σ нлннΦ 

ϭ s͔͍ͭ͊ ˥., 2025 

 

 

 

 

ˢ͔͍ͭ͊ ˥ͦ΄͊  

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ ͊͟ͺ͔͒ͪ· ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΣ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙ Ή͙͙ͦͤͦͣ͟͟ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

̂˽˾ˢˤ˶˩˹ˮ˩ ˾˩˿̂˾˿ˢ˸ˮ ˸˩˨ˮ̇ˮ˹˿˴ˮ̆ ˻˾˥ˢ˹ˮ˭ˢ̇ˮ˯Υ ˽̂́̎ ˴ ˤ̍˿˻˴˻˯ ̏̅̅˩˴́ˮˤ˹˻˿́ˮ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͍͙ͯͫͦ͡Ύͻ ͨͦͫͭͦΎͤͤͦ ͪ͊ͫͭͯ΅͙ͻ ͔͍͙͚ͭͪ͋ͦ͊ͤ ͟ ͊͟;͔͍ͫͭͯ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͎ͯͫͯ͡ ͙ ͎͙ͦͪ͊ͤ;͔͙ͤͤͦͫͭ 

͔͍ͪͫͯͪͫͦΣ Ήͺͺ͔͙͍͔ͭͤͦ͟ ͍͔͙͔ͯͨͪ͊ͤ͡ ͺ͙͙ͤ͊ͤͫ͊ͣΣ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤͣ ͙ ͎͙͙͒ͪͯͣ ͙͍͙͊ͭ͊ͣ͟ ͍͙ͫͭ͊ͤͦͭͫΎ 

͙͙ͪͭ͟;͔͙ͫ͟ ͍͊͗ͤ·ͣ ͒͡Ύ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͚ͯͫͭͦ;͙͍͙ͦͫͭ ͙ ͍·͚ͫͦͦ͟ ͔ͪͯ͘͡Έ͙͍͙ͭ͊ͭͤͦͫͭ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ 

͎͙ͦͪ͊ͤ͊͘ͼ͙͚Φ ˨͊ͤͤ͊Ύ ͫͭ͊ͭΈΎ ͙͙͔͊ͤ͊ͪͯͭ͘͡ ͟͡Ό;͔͍·͔ ͔͊ͫͨͭ͟· ͍͔͙ͯͨͪ͊ͤ͡Ύ ͔͙ͪͫͯͪͫ͊ͣΣ ͍͟͡Ό;͊Ύ 

͔͎͙ͫͭͪ͊ͭ;͔͔ͫͦ͟ ͺ͙͍͔ͤ͊ͤͫͦͦ ͙͍͙͔ͨ͊ͤͪͦ͊ͤ͡Σ ͙͙ͦͨͭͣ͊͘ͼ͙Ό ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͎͒ͦͪͦͦͫͭͦΎ΅͔͎ͦ 

͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΣ ͍͔͙͔ͯͨͪ͊ͤ͡ ;͔͍͔ͦ͡;͔͙͙ͫͣ͟ ͔͙ͪͫͯͪͫ͊ͣ ͙ ͎͙͙ͦͫͭͯ͟͡ ͍͊ͨ͊ͫͦ͘Φ ͔̇͡ΈΌ 

Ύ͍͡Ύ͔ͭͫΎ ͔͔͔͙͔ͦͨͪ͒ͤ͡ ͍͔͔ͫͦͪͣͤͤ·ͻ ͨͦ͒ͻ͍ͦ͒ͦ ͙ ͯ͡;΄͙ͻ ͙ͨͪ͊ͭ͟͟Σ ͍ͫͨͦͫͦ͋ͫͭͯΌ΅͙ͻ ͍ͨͦ·΄͔͙ͤΌ 

͔ͦͨͪ͊ͼ͙͚ͦͤͤͦ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟Σ ͙͔͙ͫͤ͗ͤΌ ͊ͭͪ͊ͭ͘ ͙ ͯͯ͡;΄͔͙ͤΌ ͊͟;͔͍ͫͭ͊ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙Φ 

̏ͺͺ͔͙͍͔ͭͤͦ͟ ͔͔ͪͫͯͪͫͤͦ ͍͔͙͔ͯͨͪ͊ͤ͡ ͍ͨͦͦ͘͡Ύ͔ͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύͣ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ͙͙͙͍ͣ͊ͫͣͪͦ͊ͭ͘͟Έ 

ͦͭ͒͊;ͯ ͦͭ ͎͊͗͒ͦͦ͟ ͍͔͎ͦ͗ͤͤͦͦ͡ ͪͯ͋͡ΎΣ ͔͔ͦ͋ͫͨ;͙͍͊Ύ ͙ͨͪ Ήͭͦͣ ͍͔͍͔͔ͫͦͪͣͤͤ·͚ ͒ͦͫͭͯͨ ͟ ͔ͤͦ͋ͻ͙ͦ͒ͣ·ͣ 

͎ͯͫͯ͊ͣ͡ ͙ ͔ͭͻ͎͙ͤͦͦ͡ΎͣΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

ͺ͙ͤ͊ͤͫ·Σ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤΣ ͔ͪͫͯͪͫ·Σ ͍͔͙͔ͯͨͪ͊ͤ͡Σ Ήͺͺ͔͙͍ͭͤͦͫͭ͟ΈΣ  

͔͙ͣ͒ͼ͙ͤ͊Σ ͎͙ͦͪ͊ͤ͊͘ͼ͙ΎΣ ͙͙ͦͨͭͣ͊͘ͼ͙Ύ. 

 

ˤ͍͔͔͙͔͒ͤ 

˿͍͔͔ͦͪͣͤͤ͊Ύ ͙͔ͫͫͭͣ͊ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ͺͯͤ͟ͼ͙͙͔ͦͤͪͯͭ ͍ ͚ͫͦ͗ͤͦ͡ ͙ ͙͙͒ͤ͊ͣ;͚ͤͦ ͔͔ͫͪ͒Σ 

ͻ͔͙͊ͪ͊ͭͪͯ͘͟Ό΅͔͚ͫΎ ͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫͣ͟ ͎͔ͨͪͦͪͫͫͦͣΣ ͔͎͒ͣͦͪ͊ͺ͙;͔͙͙ͫͣ͟ ͙͔͔͙ͣͤͤ͘Ύ͙ͣΣ ͪͦͫͭͦͣ 

͙͙͚ͦ͗͒͊ͤ ͨ͊ͼ͙͔͍ͤͭͦ ͙ ͨͦͫͭͦΎͤͤ·ͣ ͍͔͙͔͒͊ͤͣ͡ ͤ͊ ͙͔͙͔ͫͤ͗ͤ ͪ͊ͫͻ͍ͦ͒ͦΦ ˤ ͙ͭ͊͟ͻ ͍͙ͯͫͦ͡Ύͻ 

͙ͭͪ͊͒ͼ͙ͦͤͤ·͔ ͔ͣͭͦ͒· ͍͔͙ͯͨͪ͊ͤ͡ΎΣ ͙͔͙͍ͦͪͤͭͪͦ͊ͤͤ·͔ ͙ͫ͟͡Ό;͙͔ͭ͡Έͤͦ ͤ͊ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͨͪͦͼ͔ͫͫΣ 
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ͦ͊͘͟·͍͊ΌͭͫΎ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤ·͙ͣΦ ˴͙͙ͪͭ;͔͙ͫ͟ ͍͊͗ͤ·ͣ Ή͔͔ͣͤͭͦͣ͡ ͚ͯͫͭͦ;͙͍͎ͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͙ ͔͔ͦ͋ͫͨ;͔͙ͤΎ 

͍·͎ͫͦͦͦ͟ ͊͟;͔͍ͫͭ͊ ͎ͯͫͯ͡ ͍͙ͫͭ͊ͤͦͭͫΎ Ήͺͺ͔͙͍͔ͭͤͦ͟ ͍͔͙͔ͯͨͪ͊ͤ͡ ͔͙ͪͫͯͪͫ͊ͣ τ ͔ͦͣͨͫͤ͟͟͡·͚ ͨͦ͒ͻͦ͒Σ 

ͦͻ͍͊ͭ·͍͊Ό΅͙͚ ͺ͙͍ͤ͊ͤͫͦ·͔ ͙ͨͦͭͦ͟Σ ͔͙ͣ͊ͭͪ͊͡Έͤͦ-͔ͭͻ͙ͤ;͔ͫͯ͟Ό ͋͊ͯ͘ ό͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤΣ ͊ͨ͊ͫ͘·ύΣ 

;͔͍͔ͦ͡;͔͙͚ͫ͟ ͙͊ͨͭ͊͟͡ ͙ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͙͔ͫͫͭͣ·Φ 

˸͔͙͒ͼ͙͙͔ͤͫ͟ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙Σ ͋ͯ͒Έ ͭͦ ͪͯͨͤ͟·͔ ͎ͣͤͦͦͨͪͦͺ͙͡Έͤ·͔ ͋ͦ͡Έ͙ͤͼ· ͙͙͡ ͔ͤ͋ͦ͡Έ΄͙͔ 

͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·͔ ͙͙͙ͤ͟͟͡Σ Ύ͍͡ΎΌͭͫΎ ͙͙ͦ͒ͤͣ ͙͘ ͫ͊ͣ·ͻ ͔͔͙ͪͫͯͪͫͦͣ͟ͻ ͯ;͔͔͙͚ͪ͗͒ͤΦ ˭ͤ͊;͙͔ͭ͡Έͤ͊Ύ 

;͊ͫͭΈ ͙ͻ ͋Ό͔͒͗ͭ͊ ͯͻ͙ͦ͒ͭ ͤ͊ ͦͨ͊ͭͯ͡ ͭͪͯ͒͊ ͍·͍͙ͫͦͦ͊͟͟͡ͺ͙ͼ͙͍͎ͪͦ͊ͤͤͦͦ ͔ͨͪͫͦͤ͊͊͡Σ ͙͔͔͙͔ͨͪͦ͋ͪͭͤ ͙ 

͙͍͙͔ͦ͋ͫͯ͗͊ͤ͡ ͎͒ͦͪͦͦͫͭͦΎ΅͔͎ͦ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΣ ͊ ͔ͭ͊͗͟ ͊ͯͨͯ͘͟͟ ͔͙͔͍ͣ͒͊ͣͤͭͦ͟ ͙ 

ͪ͊ͫͻͦ͒ͤ·ͻ ͔͙͍ͣ͊ͭͪ͊ͦ͡Φ ˹͔Ήͺͺ͔͙͍͔ͭͤͦ͟ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͡Ό͎͋ͦͦ ͙͘ Ή͙ͭͻ ͔͍ͪͫͯͪͫͦ ͔͙͔ͤͣͤͯͣͦ ͍͔͔͒ͭ ͟ 

ͪͦͫͭͯ ͔ͦͨͪ͊ͼ͙ͦͤͤ·ͻ ͪ͊ͫͻ͍ͦ͒ͦΣ ͙͔͙ͫͤ͗ͤΌ ͙͒ͦͫͭͯͨͤͦͫͭ ͎ͯͫͯ͡ ͙Σ ͍ ͔ͦͤ͟;ͤͦͣ ͙͎͔ͭͦΣ ͟ ͯͻͯ͒΄͔͙ͤΌ 

͊͟;͔͍ͫͭ͊ ͔͡;͔͙ͤΎΦ 

͙͍͔̅ͤ͊ͤͫͦͦ ͍͔͙͔ͯͨͪ͊ͤ͡ ͍ ͍͒ͪ͊ͦͦ͘ͻ͔͙͙ͪ͊ͤͤ ͔͔ͭͪ͋ͯͭ ͎ͦͫͦ͋ͦͦ ͍͙͙ͤͣ͊ͤΎΦ ˻ͤͦ ͍·ͻ͙ͦ͒ͭ ͊͘ ͙ͪ͊ͣ͟ 

͎ͨͪͦͫͭͦͦ ͋ͯͻ͎͔͎͊ͭͪͫͦͦ͟͡ ͯ;͔ͭ͊ ͙ ͍͟͡Ό;͔͊ͭ ͔͎͙ͫͭͪ͊ͭ;͔͔ͫͦ͟ ͙͍͙͔ͨ͊ͤͪͦ͊ͤ͡ ͋Ό͔͒͗ͭ͊Σ ͦͤͭͪͦ͟͡Έ ͔͔͒ͤ͗ͤ·ͻ 

͍ͨͦͭͦͦ͟Σ ͙͊ͤ͊͘͡ ͊ͭͪ͊ͭ͘ ͤ͊ ͙͔ͦ͊͊ͤ͘͟ ͔ͦͤͪͭͤ͟͟·ͻ ͎ͯͫͯ͡ ό͊͟͡Έͯ͟͡Ύͼ͙Ύύ ͙ ͙ͨͦͫ͟ ͙ͫͭͦ;͙͍ͤͦ͟ 

͙͔͒ͦͨͦͤͭ͡͡Έ͎ͤͦͦ ͺ͙͙͍͙ͤ͊ͤͫͪͦ͊ͤΎΦ ˹͔ͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͍͔͍͍ͫͦͦͭͭͫͭͦ͊ͭΈ ͫͭ͊ͤ͒͊ͪͭ͊ͣ ͙ͦ͊͊ͤ͘͟Ύ ͨͦͣͦ΅͙ ͙ͨͪ 

ͺ͙͙͍ͫͪͦ͊ͤͤ͟·ͻ ͙ͭ͊ͪͺ͊ͻ ό͍ ͙͔ͫͫͭͣ͊ͻ ͦ͋Ύ͔͊ͭ͘͡Έ͎ͤͦͦ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͫͭͪ͊ͻ͍͙ͦ͊ͤΎ ͙͙͡ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ 

ͺ͙͙͍͙ͤ͊ͤͫͪͦ͊ͤΎύ ͙͔͒ͭͯͭ͟ ͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ͙͔ͤͫͭͪͯͣͤͭ͊ͻ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͨͦ ͔ͪͯ͘͡Έͭ͊ͭ͊ͣ ͙ ͋Ό͔͙͍͙͒͗ͭͪͦ͊ͤΎΣ 

͙͔͙͍͎ͦͪͤͭͪͦ͊ͤͤͦͦ ͤ͊ ͔ͪͯ͘͡Έͭ͊ͭ όˣ˻˾ύΦ ̏ͺͺ͔͙͍͔ͭͤͦ͟ ͺ͙͍͔ͤ͊ͤͫͦͦ ͙͍͙͔ͨ͊ͤͪͦ͊ͤ͡ ͍ͨͦͦ͘͡Ύ͔ͭ ͔ͤ ͭͦ͡Έͦ͟ 

͙͍ͫ͋͊͊ͤͫͪͦ͊ͭ͡Έ ͒ͦͻͦ͒· ͙ ͪ͊ͫͻͦ͒·Σ ͤͦ ͙ ͙͍͊ͯͣͯͪͦ͊ͭ͟͟͡Έ ͔͍ͫͪ͒ͫͭ͊ ͒͡Ύ ͙͍͔͙ͤͫͭͼ͙͚ ͍ ͍ͤͦ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ 

͙ ͍͙͙͔ͪ͊ͭ͘ ͔ͨͪͫͦͤ͊͊͡Σ ;ͭͦ Ύ͍͡Ύ͔ͭͫΎ ͎͊ͦͦͣ͘͡ ͔͙ͦͤͯͪͤͭͦͫͨͦͫͦ͋ͤͦͫͭ͟͟Φ 

͍͔͙͔̂ͨͪ͊ͤ͡ ͔͙ͣ͒ͼ͙͙ͤͫͣ͟ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤͣ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͔΅͔ ͦ͒ͤͯ ͟͡Ό;͔͍ͯΌ ͦ͋͊ͫͭ͡ΈΦ 

˿͍͔͔ͦͪͣͤͤ͊Ύ ͙͎͙͒͊ͤͦͫͭ͊͟ ͙ ͔͡;͔͙͔ͤ ͔ͤͣ·͙ͫͣ͡· ͔͋͘ ͍·͔ͫͦͦͭ͟ͻ͎͙ͤͦͦ͡;ͤ·ͻ ͍͊ͨͨ͊ͪ͊ͭͦ ς ͦ ͭ ͍͊ͨͨ͊ͪ͊ͭͦ 

̂˭ˮ ͙ ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ ͎ͭͦͣͦͪ͊ͺ͍ͦ ͒ͦ ͙͙͍ͪͦ͋ͦͭͪͦ͊ͤͤ͘·ͻ ͻ͙͎͙ͪͯͪ;͔͙ͫ͟ͻ ͙͔ͫͫͭͣΦ ˿͙ͭͦͣͦͫͭΈ ͎ͭ͊ͦͦ͟ 

͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ ;͔͍ͪ͘·;͚͊ͤͦ ͍·ͫͦ͊͟Σ ͙ ͔͎ͦ ͚ͨͪͦͫͭͦ ͙͙͡ ͔͔ͤͤ͊͒͗͊͡΅͔͔ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍͔͡;͔ͭ 

ͤ͊͘;͙͔ͭ͡Έͤ·͔ ͺ͙͍ͤ͊ͤͫͦ·͔ ͔͙ͨͦͭͪΦ ̏ͺͺ͔͙͍͔ͭͤͦ͟ ͍͔͙͔ͯͨͪ͊ͤ͡ ͍͟͡Ό;͔͊ͭΥ 

1. ˽͙͍͙͔͊ͤͪͦ͊ͤ͡ ͙͔͔͙ͨͪͦ͋ͪͭͤΎΥ ͍ͦͫͤͦ·͍͊ΎͫΈ ͤ͊ ͔ͪ͊͡Έ͚ͤͦ ͔͙ͨͦͭͪ͋ͤͦͫͭΣ ͎͔͊ͪͯ͘͘͟ ͙ ͺ͙͍͚ͤ͊ͤͫͦͦ 

͔͙ͦͯͨ͊ͣͦͫͭ͟Σ ͊ ͔ͤ ͨͪͦͫͭͦ ͤ͊ ͔͙͙ͨͪͫͭ͗ͤͦͫͭΦ 

2. ͔́ͻ͙ͤ;͔͔ͫͦ͟ ͙͍͙͔ͦ͋ͫͯ͗͊ͤ͡ ͙ ͔ͪͣͦͤͭΥ ͍͔͔͙͔ͤ͒ͪͤ ͙͔ͫͫͭͣ· ͍ͨ͊ͤͦͦ͡-͔͔͙͔ͨͪ͒ͯͨͪ͒ͭ͡Έͤ·ͻ 

͔͍ͪͣͦͤͭͦ ό˽˽˾ύ ͒͡Ύ ͙͙͙ͣͤͣ͊͘ͼ͙͙ ͍͔ͤ͊ͨͤ͘·ͻ ͍ͦͭ͊ͦ͘͟ ͙ ͔͙ͨͪͦ͒ͤ͡Ύ ͫͪͦ͊͟ ͫͯ͗͋͡·Φ 

3. ˻͙͙ͨͭͣ͊͘ͼ͙Ύ ͎͙͊ͪͯ͘͘͟Υ ͙͔ͫͦ͒͊ͤ͘ ͎ͪ͊ͺ͙͍ͦ͟ ͪ͊͋ͦͭ· ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΣ ͙͙͙ͣ͊ͫͣͪͯ͘͟Ό΅͙ͻ ͔͎ͦ 

͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘Σ ͔ͦͫͦ͋ͤͤͦ ͍ ͔͙͔ͪ͗ͣ нпκтΣ ͙ ͙͙͙͙ͣͤͣͪͯ͘Ό΅͙ͻ ͍͔ͪͣΎ ͨͪͦͫͭͦΎΦ 

4. ͍͔͙͔̂ͨͪ͊ͤ͡ ͙͔͗ͤͤͤ͘·ͣ ͼ͙ͦͣ͟͡Υ ͙ͨͪͤΎ͙͔ͭ ͍͔͍͔͔ͫͦͪͣͤͤ·ͻ ͔ͪ΄͔͙͚ͤ ͦ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙͙ ͙͙͡ 

͔͔͊ͣͤ͘ ͔͍ͯͫͭ͊ͪ΄͙ͻ ͔͔͚ͣͦ͒͡Φ 

͍͔͙͔̂ͨͪ͊ͤ͡ ͙͊ͨ͊ͫ͊ͣ͘ ό͔͙͔ͣ͒͊ͣͤͭ͟·Σ ͪ͊ͫͻͦ͒ͤ·͔ ͔͙ͣ͊ͭͪ͊͡·Σ ͙ͣͨ͊ͤͭ͡·ύ ͔ͭ͊͗͟ ͦ͊͘͟·͍͔͊ͭ 

ͨͪΎ͔ͣͦ ͍͙͡Ύ͙͔ͤ ͤ͊ Ήͺͺ͔͙͍ͭͤͦͫͭ͟ΈΦ ˮ͋͘·ͭͦ;ͤ·͔ ͊ͨ͊ͫ͘· ζ͙͍͊ͣͦͪ͊͗͊͘Όͭη ͦ͋ͦͪͦͭͤ·͔ ͔͍ͫͪ͒ͫͭ͊ ͙ 

͍͔͙ͯ͡;͙͍͊Όͭ ͙͙ͪͫ͟ ͙͔ͫͭ;͔͙ͤΎ ͫͪͦ͊͟ ͎͙ͦ͒ͤͦͫͭΣ ͍ ͭͦ ͍͔ͪͣΎ ͊͟͟ ͔͒ͺ͙ͼ͙ͭ ͔ͣͦ͗ͭ ͙͍͔͙ͨͪͫͭ ͟ ͔͔ͦͭͣͤ 

͔ͦͨͪ͊ͼ͙͚ ͙͙͡ ͔͔͊͒ͪ͗͘͟ ͔͡;͔͙ͤΎΦ ˤ͔͔͙͔ͤ͒ͪͤ ͍͙͙͍͊ͭͦͣ͊ͭͪͦ͊ͤͤ͘·ͻ ͙͔ͫͫͭͣ ͎ͫ͊͒ͫͦͦ͟͟͡ ͯ;͔ͭ͊Σ 

͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͔͚ͣͦ͒͡ ͎͙͍͙ͨͪͦͤͦͪͦ͊ͤ͘Ύ ͫͨͪͦͫ͊ ό͙͔ͤ͊ͨͪͣͪΣ ˢˤ˿-͙͊ͤ͊͘͡ύ ͙ ͙͍͙͔ͤ͊͊͗͊ͤ͡ 

Ήͺͺ͔͙͍ͭͤ͟·ͻ ͎͙͙ͦͫͭ͡;͔͙ͫ͟ͻ ͼ͔ͨͦ;͔͟ ͫ ͔ͤ͊͒͗ͤ·͙ͣ ͍ͨͦͫͭ͊΅͙͙͊ͣ͟ Ύ͍͡ΎΌͭͫΎ ͔ͤͦͭΆ͔͔͚ͣͣͦ͡ ;͊ͫͭΈΌ 

͍͔͔͎ͫͦͪͣͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙͊ͨ͊ͫ͊ͣ͘Φ ͔̇͡Έ τ ͔͙͔ͨͦ͒͒ͪ͗͊ͤ ͙ͦͨͭͣ͊͡Έ͎ͤͦͦ ͍ͯͪͦͤΎ ͍͊ͨ͊ͫͦ͘Σ 

͔͔ͦ͋ͫͨ;͙͍͊Ό΅͔͎ͦ ͔͔ͤͨͪͪ·͍ͤͦͫͭΈ ͔͡;͔͎͋ͤͦͦ ͨͪͦͼ͔ͫͫ͊ ͙ͨͪ ͙͙ͣͤͣ͊͡Έͤ·ͻ ͊ͭͪ͊ͭ͊͘ͻΦ 

˹͔ ͔͔͔ͣͤ ͍͊͗ͤ·ͣ ͔ͪͫͯͪͫͦͣ Ύ͍͡Ύ͔ͭͫΎ ;͔͍͔ͦ͡;͔͙͚ͫ͟ ͙͊ͨͭ͊͟͡Φ ˤ·ͫͦ͊͟Ύ ͍͙͊͟͡ͺ͙͊͟ͼ͙ΎΣ ͙͍ͣͦͭ͊ͼ͙Ύ 

͙ ͍͔ͯͪͦͤΈ ͍͍͔ͦ͡;͔͙ͤͤͦͫͭ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͙ ͙͙͙͍͎͊͒ͣͤͫͭͪ͊ͭͤͦͦ ͔ͨͪͫͦͤ͊͊͡ ͤ͊ͨͪΎͣͯΌ ͍͙͡ΎΌͭ ͤ͊ 

͊͟;͔͍ͫͭͦ ͎ͯͫͯ͡ ͙ ͔ͦͨͪ͊ͼ͙ͦͤͤͯΌ Ήͺͺ͔͙͍ͭͤͦͫͭ͟ΈΦ ͍͔͙͔̂ͨͪ͊ͤ͡ ͔ͨͪͫͦͤ͊ͦͣ͡ ͍͟͡Ό;͔͊ͭ ͔ͤ ͭͦ͡Έͦ͟ ͚ͤ͊ͣ ͙ 

ͦͨ͊ͭͯ͡ ͭͪͯ͒͊Σ ͤͦ ͙ ͨͦͫͭͦΎ͔ͤͤͦ ͍ͨͦ·΄͔͙͔ͤ ͍͙͊͟͡ͺ͙͊͟ͼ͙͙Σ ͙͔ͫͦ͒͊ͤ͘ ͎͙͋͊ͦͨͪ͡Ύ͚ͭͤͦ ͪ͊͋ͦ;͔͚ ͔ͫͪ͒·Σ 
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͍͔͙͍͚ͫͨͪ͊͒ͦ͡ ͙͔ͫͫͭͣ· ͙͙͍͙ͫͭͣͯͪͦ͊ͤ͡Ύ ͙ Ήͺͺ͔͙͍͔ͭͤͦ͟ ͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ ͎͙ͤ͊ͪͯ͘͟Φ 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͒͡Ύ ͙͔͙͒ͦͫͭ͗ͤΎ ͍·͚ͫͦͦ͟ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͔͙ͣ͒ͼ͙ͤͫ͊͟Ύ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͒ͦ͗ͤ͊͡ 

͙͍ͪ͊ͫͫͣ͊ͭͪ͊ͭΈ ͍͙ͫͦ ͔ͪͫͯͪͫ· ͊͟͟ ͔͙͒ͤͯΌ ͙͔ͫͫͭͣͯΣ ͎͔͒ ͔ͪ΄͔͙ͤΎ ͍ ͚ͦ͒ͤͦ ͙ͦ͋͊ͫͭ͡ ό͙͔ͤ͊ͨͪͣͪΣ ͨͦͯͨ͊͟͟ 

͍͎ͤͦͦͦ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎύ ͒ͦ͗ͤ͡· ͋·ͭΈ ͙͙͍ͫͦͦͪ͒ͤͪͦ͊ͤ͟· ͫ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍ ͎͙͒ͪͯͻ ό͙͔ͤ͊ͨͪͣͪΣ 

ͦ͋ͯ;͔͙͔ͤ ͔ͨͪͫͦͤ͊͊͡Σ ͺ͙͍͔ͤ͊ͤͫͦͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡ΎύΦ ˮ͔͎ͤͭͪ͊ͼ͙Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ 

͔ͭͻ͎͙͚ͤͦͦ͡ ό͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣΣ 9wt-͙͔ͫͫͭͣύ Ύ͍͡Ύ͔ͭͫΎ ͙͊ͭ͊͊ͭͦͪͦͣ͘͟͡Σ 

͍ͨͦͦ͘͡ΎΌ΅͙ͣ ͎͔͎͙͍͊ͪͪͦ͊ͭΈ ͒͊ͤͤ·͔Σ ͍͙ͨͪͦͦ͒ͭΈ ͎͙͚ͯ͋ͦ͟͡ ͙͊ͤ͊͘͡ ͙ ͙͙ͨͪͤͣ͊ͭΈ ͍ͦ͋ͦͫͤͦ͊ͤͤ·͔ 

͍͔ͯͨͪ͊ͤ͡;͔͙͔ͫ͟ ͔ͪ΄͔͙ͤΎΦ ˽͔͔ͪͻͦ͒ ͟ ͼ͙ͺ͍ͪͦͦͣͯ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΌ ͙ ͙ͨͪͤΎ͙͔ͭ ͙ͨͪͤͼ͙͍ͨͦ 

͔͔͙͍͎͋ͪ͗ͦͦ͡ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ό[Ŝŀƴ aŀƴŀƎŜƳŜƴǘύ ͍ ͔͙ͣ͒ͼ͙ͤͫͦͣ͟ ͔͔ͦͤͭͫͭ͟͟ ͍ͫͭ͊ͤͦΎͭͫΎ ͟͡Ό;͔͍·͙ͣ 

͔͙ͭͪͤ͒͊ͣΣ ͍͔ͤ͊ͨͪ͊ͤͤ͡·͙ͣ ͤ͊ ͔͙͔ͯͫͭͪ͊ͤͤ ͔ͨͦͭͪΈ ͙ ͍ͨͦ·΄͔͙͔ͤ ͼ͔͙ͤͤͦͫͭ ͒͡Ύ ͨ͊ͼ͙͔ͤͭ͊Φ ̏ͺͺ͔͙͍͔ͭͤͦ͟ 

͍͔͙͔ͯͨͪ͊ͤ͡ ͔͙ͪͫͯͪͫ͊ͣ ς Ήͭͦ ͔ͤ ͨͪͦͫͭͦ ͙͔͙͔ͫͤ͗ͤ ͪ͊ͫͻ͍ͦ͒ͦΣ ͊ ͔͎͙ͫͭͪ͊ͭ;͔͙͚ͫ͟ ͙͔ͤͫͭͪͯͣͤͭΣ 

͍ͨͦͦ͘͡ΎΌ΅͙͚ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύͣ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ͔ͯͫͨ΄ͤͦ ͍·ͨͦͤ͡ΎͭΈ ͍ͫͦΌ ͙͙ͣͫͫΌΣ ͔͍ͨͪ͒ͦͫͭ͊͡ΎΎ 

͊͟;͔͍͔ͫͭͤͤͯΌ ͙ ͒ͦͫͭͯͨͤͯΌ ͔͙ͣ͒ͼ͙ͤͫͯ͟Ό ͨͦͣͦ΅ΈΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˶͙͙ͫͼ·ͤ ̑Φ˽ΦΣ ͔͍̂ͯͣ͋ͦ͊͟͡ ˥Φ̏Φ ˭͍͒ͪ͊ͦͦͻ͔͙͔ͪ͊ͤͤ ˾͙͚͚ͦͫͫͫͦ͟ ͔͔̅͒ͪ͊ͼ͙͙Φ ˻͔͙ͫͦ͋ͤͤͦͫͭ 

ͤ͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͔͔͔ͣͤ͒͗ͣͤͭ͊Φ ˸͍ͦͫ͊͟Υ ˥̏˻́ˢ˾-˸͔͙͒͊Σ нлмтΦ 

2. ͙̊΄͙ͤ͟ ˿ΦˤΦΣ ˭͙͍͊ͫͣͦ͊ ˶Φ˶ΦΣ ͔͚̊ͣ͊ͤ ˮΦ˸Φ ͙ ͒ͪΦ ˻͍ͫͤͦ· Ή͙͙ͦͤͦͣ͟͟ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΥ ͯ;͔͔͋ͤͦ 

͙͔ͨͦͫͦ͋Φ ˸͍ͦͫ͊͟Υ ˮ͒͘Φ ͒ͦͣ ˤ·ͫ΄͔͚ ΄ͦ͟͡· Ή͙͙ͦͤͦͣ͟͟Σ нлмфΦ 

3. ˤΎ͍ͦ͟͡ ˢΦˮΦΣ ͔͙̋ͨͤ ˤΦ˻ΦΣ ˴͙ͦͪͦͭ͟ͻ ˾ΦˤΦ ͍͔͙͔̂ͨͪ͊ͤ͡ ͙ Ή͙ͦͤͦͣ͊͟͟ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΦ ˸͍ͦͫ͊͟Υ 

˸͔͙͒ͼ͙ͤ͊Σ нлмуΦ 

4. ˿͍ͭ͊ͪͦ͒ͯ͋ͦ ˤΦˮΦΣ ˿͍ͦͦͦ͟͡ ˤΦˤΦ ˻͎͙ͪ͊ͤ͊͘ͼ͙Ύ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙Υ ͍͔͔ͫͦͪͣͤͤ·͔ ͨͦ͒ͻͦ͒· ͙ 

͔ͣͭͦ͒·Φ ˸͍ͦͫ͊͟Υ ˸͔͙͒ͼ͙ͤ͊Σ нлнлΦ 

5. ˾͎͚͔ͯͭ͊ͪ͘ ˤΦ˸Φ ͍͔͙͔̂ͨͪ͊ͤ͡ ͺ͙͙ͤ͊ͤͫ͊ͣ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚Υ ͔͙ͭͦͪΎ ͙ ͙ͨͪ͊ͭ͊͟͟Φ ˿͊ͤͭ͟-

˽͔͔͎ͭͪ͋ͯͪΥ ˽͙͔ͭͪΣ нлмсΦ 

ϭ s͔͍ͭ͊ ˥., 2025 

 

 

 

 

       ˣ͔͍͊͋͊͊ ˿͎ͯͯͤ͡ ̊ͦͻ͍ͪ͊ͭͦͤ͊Σ  

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ ͊͟ͺ͔͒ͪ· ͙͎͙͙͒͊ͤͦͫͭ͟Σ ͔͙͙ͭͪ͊ͨ ͙ ͎͙͙ͦͤͦͦ͟͡Φ  

˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͙͍͔͙͔̂ͤͪͫͭͭ͊ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔ͣͤ͊ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊Φ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟Φ 

 

ˣ˾ˢ̆ˮ́˩˾ˢ˽ˮ̒Υ ˿˻ˤ˾˩˸˩˹˹̍˯ ˽˻˨̆˻˨ ˤ ˶̂̉˩ˤ˻˸ ˶˩̉˩˹ˮˮ ˻˹˴˻˶˻˥ˮ̉˩˿˴ˮ̆ ˭ˢˣ˻˶˩ˤˢ˹ˮ˯ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˣͪ͊ͻ͙͔͙ͭͪ͊ͨΎ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͍͙͒ ͯ͡;͔͍͚ͦ ͔͙͙ͭͪ͊ͨΣ ͻ͔͙͊ͪ͊ͭͪͯ͘͟Ό΅͙͚ͫΎ ͔ͪ͊ͣ͘΅͔͙͔ͤͣ 

͙͙͍ͪ͊͒ͦ͊ͭͤ͟·ͻ ͙ͫͭͦ;͙͍ͤͦ͟ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͍ ͙ͭ͊ͤ͟ ͦͨͯͻ͙ͦ͡ ͙͙͡ ͍ ͔͔͍͔͚ͤͨͦͫͪ͒ͫͭͤͤͦ ͙͙͋ͦͫͭ͘͡ ͦͭ ͔͔ͤΦ 

˨͊ͤͤ·͚ ͔ͣͭͦ͒ ͍ͨͦͦ͘͡Ύ͔ͭ ͍͙ͨͦ͒ͦ͒ͭΈ ͍·͙͔ͫͦ͟ ͒ͦ͘· ͙͙͙ͦͤͪͯ͘Ό΅͔͎ͦ ͙ͯ͘͡;͔͙ͤΎ ͟ ͼ͔͔͍ͦͣͯ͡ ͦ͋Ά͔ͣͯ ͙ͨͪ 

͙͙ͣͤͣ͊͡Έͤͦͣ ͍͔͚͍͙͙ͦ͒ͫͭ͘ ͤ͊ ͦͪͯ͗͊͟Ό΅͙͔ ͍͒ͦͪͦ͘·͔ ͙ͭ͊ͤ͟Φ ˤ ͫͭ͊ͭΈ͔ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͺ͙͙͘;͔͙͔ͫ͟ 

͍ͦͫͤͦ·Σ ͔͙͙ͣͭͦ͒͟Σ ͙͙ͤ͟͡;͔͙͔ͫ͟ ͙͔͔͙ͨͪͣͤͤΎΣ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊ ͙ ͔͙ͤ͒ͦͫͭ͊ͭ͟ ͋ͪ͊ͻ͙͔͙͙ͭͪ͊ͨΦ ˻͔ͫͦ͋ͦ 

͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͙ͭ͊ͣ͟ ͔͊ͫͨͭ͊ͣ͟Σ ͊͟͟ ͙͔͙͒ͦͣͭͪ͘;͔͔ͫͦ͟ ͙͍͙͔ͨ͊ͤͪͦ͊ͤ͡Σ ͍͙͒· ͙ͫͨͦ͡Έ͔ͯͣ͘·ͻ 
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͙͙͍ͪ͊͒ͦͤͯ͒ͦ͟͡ ό͙͙͙͚ͪ͒πмфнΣ ͚ͦ͒πмнрΣ ͙͚ͨ͊͊͒͡͡πмлоΣ ͼ͔͙͚͘πмомύ ͙ ͔ͭͻ͙͙ͤ͟ ͍͔͔͙ͨͪͦ͒ͤΎ ό͍͔͔ͪͣͤͤ͊Ύ ͙ 

ͨͦͫͭͦΎͤͤ͊ΎύΦ ˽͙͙͍ͪͦ͊ͤ͊ͪͦ͊ͤ͘͡· ͍ͦͫͤͦͤ·͔ ͙ͦ͋͊ͫͭ͡ ͙͙ͤ͟͡;͔͎ͫͦͦ͟ ͙͔͔͙ͨͪͣͤͤΎ ͋ͪ͊ͻ͙͔͙͙ͭͪ͊ͨ ͍ 

͔͡;͔͙͙ͤ ͪ͊͊͟ ͔͔ͨͪ͒ͫͭ͊ͭ͡Έ͚ͤͦ ͔͔͗͘͡·Σ ΄͔͚͙͟ ͙ͣ͊ͭ͟Σ ͣͦͦ͡;͚ͤͦ ͔͔͗͘͡· ͙ ͎͙͒ͪͯͻ ͙ͦ͊͊͘͟͡͡ͼ͙͚Φ 

˽ͦ͒;͔͙͍͔ͪ͊ͭͫ͟Ύ ͪͦ͡Έ ͋ͪ͊ͻ͙͔͙͙ͭͪ͊ͨ ͍ ͍͔͔͚ͫͦͪͣͤͤͦ ͎͙͙ͦͤͦͦ͟͡ ͊͟͟ ͍·ͫͦͦ͟Ήͺͺ͔͙͍͎ͭͤͦͦ͟ ͙ 

͍͙ͣ͊ͦͭͪ͊ͣ͊ͭ͡;͎ͤͦͦ ͔ͣͭͦ͒͊ ͔͡;͔͙ͤΎΦ 

 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

͋ͪ͊ͻ͙͔͙ͭͪ͊ͨΎΣ ͯ͡;͔͍͊Ύ ͔͙ͭͪ͊ͨΎΣ ͙͙ͪ͊͒ͦͤͯ͒͟͡·Σ ͙͔͙͒ͦͣͭͪ͘;͔͔ͫͦ͟ ͙͍͙͔ͨ͊ͤͪͦ͊ͤ͡Σ ͪ͊͟ ͔͔ͨͪ͒ͫͭ͊ͭ͡Έ͚ͤͦ 

͔͔͗͘͡·Σ ͪ͊͟ ΄͔͚͙͟ ͙ͣ͊ͭ͟Σ ͙͔͙ͤͭͪͫͭͼ͙͊͡Έͤ͊Ύ ͯ͡;͔͍͊Ύ ͔͙ͭͪ͊ͨΎΣ ͙͙͙ͦͤͪͯ͘Ό΅͔͔ ͙ͯ͘͡;͔͙͔ͤΦ 

 

ˤ͍͔͔͙͔͒ͤ 

ˣͪ͊ͻ͙͔͙ͭͪ͊ͨΎ όͦͭ ͎͔ͪ;Φ ζōǊŀŎƘȅǎη τ ͋ ͙͙͚͘͟͡ύΣ ͙͙͡ ͦͤͭ͊ͭͤ͊͟͟Ύ ͯ͡;͔͍͊Ύ ͔͙ͭͪ͊ͨΎΣ Ύ͍͡Ύ͔ͭͫΎ ͙ͦ͒ͤͣ ͙͘ 

͍ͦͫͤͦͤ·ͻ ͔͍ͣͭͦ͒ͦ ͔͡;͔͙ͤΎ ͦ͊͘͟͡;͔͍͔ͫͭͤͤ·ͻ ͍͍͙͚ͤͦͦͦ͋ͪ͊ͦ͊ͤ͘Φ ˤ ͙ͦͭ͡;͙͔ ͦͭ ͙͒ͫͭ͊ͤͼ͙͚ͦͤͤͦ ͯ͡;͔͍͚ͦ 

͔͙͙ͭͪ͊ͨΣ ͎͔͒ ͙ͫͭͦ;͙ͤ͟ ͙ͯ͘͡;͔͙ͤΎ ͤ͊ͻ͙ͦ͒ͭͫΎ ͤ͊ ͪ͊ͫͫͭͦΎ͙͙ͤ ͦͭ ͔ͭ͊͡ ͨ͊ͼ͙͔ͤͭ͊Σ ͙ͨͪ ͋ͪ͊ͻ͙͔͙͙ͭͪ͊ͨ 

͙͙͍ͪ͊͒ͦ͊ͭͤ͟·͔ ͙ͫͭͦ;͙͙ͤ͟ ͔ͪ͊ͣ͘΅͊ΌͭͫΎ ͍͙ͤͯͭͪ ͙͙͡ ͍ ͔͔͍͔͚ͤͨͦͫͪ͒ͫͭͤͤͦ ͙͙͋ͦͫͭ͘͡ ͦͭ ͦͨͯͻ͔͍͎ͦͦͦ͡ 

ͦ;͎͊͊Φ ̏ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͍ͫͦ͒͊͊ͭ͘Έ ͍·͙͔ͫͦ͟ ͎͙͔ͪ͊͒ͤͭ· ͒ͦ͘·Σ ͔͔ͦ͋ͫͨ;͙͍͊Ύ ͙ͣ͊ͫͣ͊͟͡Έ͔ͤͦ ͦ͋ͯ͡;͔͙͔ͤ 

ͦͨͯͻ͙ͦ͡ ͙ͨͪ ͤ͊͘;͙͔ͭ͡Έͤͦͣ ΅͔͙͙͊͗ͤ ͙͙ͪͭ͟;͔͙ͫ͟ͻ ͎͍ͦͪ͊ͤͦ ͙ ͤͦͪͣ͊͡Έͤ·ͻ ͔͚ͭ͊ͤ͟Φ 

мΦ ͙͙̅͘;͔͙͔ͫ͟ ͍ͦͫͤͦ· ͙ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙Ύ ͋ͪ͊ͻ͙͔͙͙ͭͪ͊ͨ 

˻͍ͫͤͦͤ·ͣ ͺ͙͙͘;͔͙ͫͣ͟ ͙ͨͪͤͼ͙ͨͦͣ ͋ͪ͊ͻ͙͔͙͙ͭͪ͊ͨ Ύ͍͡Ύ͔ͭͫΎ ͊ͦͤ͘͟ ͦ͋ͪ͊ͭͤ·ͻ ͍͍͊͒ͪ͊ͭͦ͟Σ ͎ͫͦ͊ͫͤͦ͡ 

ͦͭͦͪͦͣͯ͟ ͙͔͙͍ͤͭͤͫͤͦͫͭΈ ͙ͯ͘͡;͔͙ͤΎ ͋·ͫͭͪͦ ͔ͯͣͤΈ΄͔͊ͭͫΎ ͫ ͍͔͙ͯ͡;͔͙͔ͤͣ ͪ͊ͫͫͭͦΎ͙ͤΎ ͦͭ ͙ͫͭͦ;͙ͤ͊͟Φ ̏ͭͦ 

ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͔ͤͦ ͍͚͍ͫͦͫͭͦ ͙ ͔͙͗ͭ͡ ͍ ͍͔ͦͫͤͦ ͔͔ ͍·͚ͫͦͦ͟ ͔͔͙͍͙ͫͭͤͦͫͭ͟͡Φ 

ˣͪ͊ͻ͙͔͙ͭͪ͊ͨΎ ͙͊ͫͫ͟͡ͺ͙ͼ͙͔ͪͯͭͫΎ ͨͦ ͔ͤͫͦ͟͡Έ͙ͣ͟ ͔ͨ͊ͪ͊ͣͭͪ͊ͣΥ 

мΦ ˽ͦ ͫͨͦͫͦ͋ͯ ͔ͪ͊ͣ͘΅͔͙ͤΎ ͙ͫͭͦ;͙ͤ͊͟Υ 

o ˮ͔͙ͤͭͪͫͭͼ͙͊͡Έͤ͊ΎΥ ͙ ͫͭͦ;͙͙ͤ͟ ͍͍ͦ͒ΎͭͫΎ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͍ ͭ͊ͤ͟Έ ͦͨͯͻ͙ͦ͡ ό͙͔ͤ͊ͨͪͣͪΣ ͪ͊͟ 

͔͔ͨͪ͒ͫͭ͊ͭ͡Έ͚ͤͦ ͔͔͗͘͡·Σ ͣͦͦ͡;͚ͤͦ ͔͔͗͘͡·ύΦ 

o ˤ͙ͤͯͭͪͨͦͦͫͭͤ͊͡Ύ ό͙͍͙ͤͭͪ͊͊ͭ͊ͪͤ͊͟ΎύΥ ͙ ͫͭͦ;͙͙ͤ͟ ͔ͪ͊ͣ͘΅͊ΌͭͫΎ ͍ ͨͦͦͫͭ͡Ύͻ ͔ͭ͊͡Σ ͙͋ͦ͘͟͡ ͟ 

ͦͨͯͻ͙ͦ͡ ό͙͔ͤ͊ͨͪͣͪΣ ͪ͊͟ ΄͔͚͙͟ ͙ͣ͊ͭ͟Σ ͔ͭ͊͡ ͙ͣ͊ͭ͟Σ ͙ͨ΅͔͍ͦ͒͊ύΦ 

o ˽͍͔ͦͪͻͤͦͫͭͤ͊Ύ ό͙͊ͨͨ͊͟͡ͼ͙ͦͤͤ͊ΎύΥ ͙ ͫͭͦ;͙͙ͤ͟ ͤ͊͊͒͟͡·͍͊ΌͭͫΎ ͤ͊ ͍͔ͨͦͪͻͤͦͫͭΈ ͙ͦ͗͟ ͙͙͡ 

͙͙͚ͫͫͭͦ͘͡ ͦ͋ͦͦ͡;͙͟Φ 

o ˤ͙͙ͤͯͭͪͫͦͫͯ͒ͫͭ͊ΎΥ ͨ ͙͔ͪͣͤΎ͔ͭͫΎ ͒͡Ύ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙ͤΎ ͔͔ͪͫͭͤͦ͊͘ ͔ͨͦͫ͡ ͎͙͙͙͊ͤͦͨ͊ͫͭ͟͡Φ 

нΦ ˽ͦ ͙͔ͨͪͦ͒ͦ͗ͭ͡͡Έ͙ͤͦͫͭ ͦ͋ͯ͡;͔͙ͤΎΥ 

o ˤ͔͔ͪͣͤͤ͊Ύ ͋ͪ͊ͻ͙͔͙ͭͪ͊ͨΎΥ ͪ ͙͙͍͊͒ͦ͊ͭͤ͟·͔ ͙ͫͭͦ;͙͙ͤ͟ ό;͊΅͔ ˮ͙͙͚ͪ͒πмфнύ ͍͍ͦ͒ΎͭͫΎ ͤ͊ 

͔͊͒͊ͤͤͦ͘ ͍͔ͪͣΎ όͦͭ ͔ͤͫͦ͟͡Έ͙͟ͻ ͙ͣͤͯͭ ͒ͦ ͔ͤͫͦ͟͡Έ͙͟ͻ ͔͚͒ͤύ ͫ ͔ͨͦͫ͒ͯ͡Ό΅͙ͣ ͔͙͔ͯ͒͊ͤͣ͡Φ ˸͔ͦ͗ͭ ͋·ͭΈ 

͙͚ͤͦ͒ͦͤͦ͘͘͟ ό[5wύ ͙ ͍·͚ͫͦͦ͒ͦͤͦ͘͟ όI5wύΦ 

o ˽ͦͫͭͦΎͤͤ͊Ύ ͋ͪ͊ͻ͙͔͙ͭͪ͊ͨΎΥ ͍  ͭ͊ͤ͟Έ ͙͙ͣͨ͊ͤͭͪͯ͡ΌͭͫΎ ͨͦͫͭͦΎͤͤ·͔ ͙ͫͭͦ;͙͙ͤ͟ όζ͔͔ͫͣͤ͊ηύΣ 

ͦͭͦͪ͟·͔ ͨͦͤͦͫͭ͡ΈΌ ͪ͊ͫͨ͊͒͊ΌͭͫΎ ͍ ͔ͭ;͔͙͔ͤ ͫͪͦ͊͟ ͍͔͚ͫͦ ͫͯ͗͋͡·Φ ˹͙͔͔͊͋ͦ͡ ;͊ͫͭͦ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͙ͦͭͦͨ͘· 

˯ͦπ͒мнр ͙ ˽͙͚͊͊͒͡͡πмло ό[5wύ ͙͙͡ ͔͙͚̇͘πмомΦ 

нΦ ˴͙͙ͤ͡;͔͔ͫͦ͟ ͙͔͔͙͔ͨͪͣͤͤ 

ˣͪ͊ͻ͙͔͙ͭͪ͊ͨΎ ͙͔͊ͤͣ͊ͭ͘ ͨͪͦ;ͤ·͔ ͙ͨͦ͘ͼ͙͙ ͍ ͔͡;͔͙͙ͤ ͙ͪ͊͘͡;ͤ·ͻ ͺͦͪͣ ͪ͊͊͟Υ 

¶ ˾͊͟ ͔͔ͨͪ͒ͫͭ͊ͭ͡Έ͚ͤͦ ͔͔͗͘͡·Υ ˽ ͦͫͭͦΎͤͤ͊Ύ ͋ͪ͊ͻ͙͔͙ͭͪ͊ͨΎ ζ͔͔͙ͫͣͤ͊ͣη Ύ͍͡Ύ͔ͭͫΎ ͫͭ͊ͤ͒͊ͪͭͦͣ 

͔͡;͔͙ͤΎ ͙͍͎ͦ͊ͦ͊ͤͤͦͦ͘͟͡͡ ͪ͊͊͟ ͨͪͦͫͭ͊ͭ· ͙͎ͤͦͦ͘͟ ͙ ͔ͨͪͦͣ͗ͯͭͦ;͎ͤͦͦ ͙ͪͫ͊͟Φ I5wπ͋ ͪ͊ͻ͙͔͙ͭͪ͊ͨΎ 

͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͊͟͟ ͔ͦͣͨͦͤͤͭ͟ ͋ͯͫͭπ͒ ͦ͘· ͙ͨͪ ͔͡;͔͙͙ͤ ͦͨͯͻ͔͚ͦ͡ ͍·͎ͫͦͦͦ͟ ͙ͪͫ͊͟Φ 

¶ ˥͙͔͎͙ͤͦͦ͟͡;͔͙͚ͫ͟ ͪ͊͟Υ x ͪ͊ͻ͙͔͙ͭͪ͊ͨΎ τ ͟͡Ό;͔͍͚ͦ ͔ͦͣͨͦͤͤͭ͟ ͔͡;͔͙ͤΎ ͪ͊͊͟ ΄͔͚͙͟ ͙ ͔ͭ͊͡ ͙ͣ͊ͭ͟Φ 
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ˤ͙͔ͤͯͭͪͨͦͦͫͭͤͦ͡ ͍͍͔͔͙͔͒ͤ ͙ͫͭͦ;͙ͤ͊͟ ͍ͨͦͦ͘͡Ύ͔ͭ ͍͔͙ͨͦ͒ͫͭ ͍·ͫͦͯ͟Ό ͒ͦͯ͘ ͟ ΄͔͚͔͟ ͙ͣ͊ͭ͟ ͙ 

ͨ͊ͪ͊ͼ͔͍͙ͪ͊͟͡Έͤ·ͣ ͭ͊ͤ͟ΎͣΦ 

¶ ˾͊͟ ͣͦͦ͡;͚ͤͦ ͔͔͗͘͡·Υ ʕ ͙ͤͯͭͪͨͦͦͫͭͤ͊͡Ύ ͋ͪ͊ͻ͙͔͙ͭͪ͊ͨΎ ό!t.L π ͔͔ͯͫͦͪͤͤͦ͟ ;͙͊ͫͭ;͔ͤͦ ͦ͋ͯ͡;͔͙͔ͤ 

ͣͦͦ͡;͚ͤͦ ͔͔͗͘͡·ύ ͔ͨͦͫ͡ ͎ͦͪ͊ͤͦͫͦͻͪ͊ͤΎΌ΅͔͚ ͔ͦͨͪ͊ͼ͙͙ ͍ͨͦͦ͘͡Ύ͔ͭ ͙ͫͦͪ͊ͭͭ͟Έ ͯͪͫ͟ ͔͡;͔͙ͤΎ ͫ с ͔͔ͤ͒͡Έ 

͒ͦ ͔ͤͫͦ͟͡Έ͙͟ͻ ͔͚͒ͤΦ 

¶ ˨͎͙͔ͪͯ ͙ͦ͊͊͘͟͡͡ͼ͙͙Υ x ͪ͊ͻ͙͔͙ͭͪ͊ͨΎ ͙͔ͨͪͣͤΎ͔ͭͫΎ ͙ͨͪ ͔͡;͔͙͙ͤ ͦͨͯͻ͔͚ͦ͡ ͎͍ͦͦ͡· ͙ ΄͔͙Σ ͙ͦ͗͟Σ 

ͣΎ͎͙͟ͻ ͔͚ͭ͊ͤ͟Σ ͔͎͙͟͡ͻ ͙ ͙ͨ΅͔͍ͦ͒͊Φ 

оΦ ˽͔͙ͪͣͯ΅͔͍ͫͭ͊ ͙ ͔͙ͤ͒ͦͫͭ͊ͭ͟ 

˽͔͙ͪͣͯ΅͔͍ͫͭ͊Υ 

¶ ˤ·ͫͦ͊͟Ύ ͦͤ͟ͺͦͪͣͤͦͫͭΈ ͒ͦ͘· ͙ ͙͙ͣͤͣ͊͡Έ͔ͤͦ ͦ͋ͯ͡;͔͙͔ͤ ͍͒ͦͪͦ͘·ͻ ͔͚ͭ͊ͤ͟Φ 

¶ ˤͦͣͦ͗ͤͦͫͭ͘Έ ͍͔͔͙ͨͦ͒͒ͤΎ ͍·͚ͫͦͦ͟ ͒ͦ͘· ͊͘ ͔ͦͪͦͭͦ͟͟ ͍͔ͪͣΎΦ 

¶ ˿ͦͪ͊͟΅͔͙͔ͤ ͦ͋΅͔͎ͦ ͍͔͔͙ͪͣͤ ͔͡;͔͙ͤΎ ͨͦ ͍͔͙ͫͪ͊ͤͤΌ ͫ ͙͒ͫͭ͊ͤͼ͙͚ͦͤͤͦ ͔͙͔͚ͭͪ͊ͨΦ 

¶ ˽͙ͪ ͨͦͫͭͦΎ͚ͤͤͦ ͙ͣͨ͊ͤͭ͊͡ͼ͙͙ τ ͨͦͤ͊͡Ύ ͍͊ͭͦͤͦͣͤͦͫͭΈ ͨ͊ͼ͙͔ͤͭ͊ ͔ͨͦͫ͡ ͨͪͦͼ͔͒ͯͪ·Φ 

˹͔͙͒ͦͫͭ͊ͭ͟ ͙ ͎͙ͦͪ͊ͤ;͔͙ͤΎΥ 

¶ ˮ͍͙͍ͤ͊ͤͦͫͭ͘Έ ͨͪͦͼ͔͒ͯͪ·Σ ͔ͤͫͯ΅͊Ύ ͙͙ͪͫ͟ ͻ͙͎͙ͪͯͪ;͔͙ͫ͟ͻ ͔͙͚ͦͫͦ͗ͤͤ͡ ό͍͔ͪͦͦͭ͟;͔͙͔ͤΣ 

͙ͤͺ͔͟ͼ͙ΎύΦ 

¶ ͔͔́ͪ͋ͯͭͫΎ ͍·ͫͦ͊͟Ύ ͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͔ͨͪͫͦͤ͊͊͡ ό͙͔͔͍ͪ͊͒ͦͭͪ͊ͨͭΣ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ 

ͺ͙͙͘͟Σ ͻ͙͎ͪͯͪύΦ 

¶ ˻͎͙ͪ͊ͤ;͔ͤͤ͊Ύ ͒ͦͫͭͯͨͤͦͫͭΈ ͙ ͍·ͫͦ͊͟Ύ ͙ͫͭͦͣͦͫͭΈ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΣ ͔ͦͫͦ͋ͤͤͦ ͒͡Ύ I5wΦ 

¶ ˾͙ͫ͟ ͙͎ͣͪ͊ͼ͙͙ ͙ͫͭͦ;͙͍ͤͦ͟ όζ͔ͫͣΎͤηύ ͙ͨͪ ͨͦͫͭͦΎ͚ͤͤͦ ͙ͣͨ͊ͤͭ͊͡ͼ͙͙Φ 

˭͊͟͡Ό;͔͙͔ͤ 

ˣͪ͊ͻ͙͔͙ͭͪ͊ͨΎ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͍·͔ͫͦͦͭ͟ͻ͎͙ͤͦͦ͡;ͤ·͚ ͙ Ήͺͺ͔͙͍ͭͤ͟·͚ ͔ͣͭͦ͒ ͯ͡;͔͍͚ͦ ͔͙͙ͭͪ͊ͨΣ 

ͦͭͦͪ͟·͚ ͔ͨͪͦ͒ͦ͗͊ͭ͡ ͍͙͍ͪ͊͊ͭ͘ΈͫΎΦ ˿͍͔ͦͪ΄͔͍͍͙͔ͤͫͭͦ͊ͤ ͔͍ͣͭͦ͒ͦ ͍͙͙ͯ͊͊͘͘͡ͼ͙͙Σ ͙͔͙͒ͦͣͭͪ͘;͔͎ͫͦͦ͟ 

͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ ͙ ͨͦΎ͍͔͙͔ͤ͡ ͍ͤͦ·ͻ ͙͙͍ͪ͊͒ͦͤͯ͒ͦ͟͡ ͪ͊ͫ΄͙ͪΎΌͭ ͔͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘Φ ˮ͔͎ͤͭͪ͊ͼ͙Ύ 

͋ͪ͊ͻ͙͔͙͙ͭͪ͊ͨ ͍ ͣͯ͡Έ͙͙ͭ͒ͫͼ͙͙ͨͤ͊ͪͤ͡·͚ ͨͦ͒ͻͦ͒ ͟ ͔͡;͔͙ͤΌ ͎͙ͦͤͦͦ͟͡;͔͙ͫ͟ͻ ͋ͦ͡Έͤ·ͻ ͍ͨͦͦ͘͡Ύ͔ͭ 

͙͎͒ͦͫͭ͊ͭΈ ͍·͙ͫͦ͟ͻ ͔͔͚ͨͦ͊͊ͭ͘͟͡ ͦ͊͟͡͡Έ͎ͤͦͦ ͦͤͭͪͦ͟͡Ύ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ ͙ ͯͯ͡;΄͊ͭΈ ͊͟;͔͍ͫͭͦ ͙͙͗ͤ͘ 

ͨ͊ͼ͙͔͍ͤͭͦΦ ˤ ͋ͯ͒ͯ΅͔ͣ ͣͦ͗ͤͦ ͙ͦ͗͒͊ͭΈ ͒͊͡Έ͔͚ͤ΄͔͚ ͔͙ͨͪͫͦͤ͊͊͘͡ͼ͙͙ ͔͡;͔͙ͤΎ ͙ ͪ͊ͫ΄͙͔͙ͪͤΎ ͙͚ͨͦ͊͊ͤ͘͟ 

͟ ͙͔͔͙ͨͪͣͤͤΌ Ή͎ͭͦͦ ͔ͣͭͦ͒͊Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ DŜǊōŀǳƭŜǘΣ !ΦΣ tǀǧŜǊΣ wΦΣ aŀȊŜǊƻƴΣ WΦπWΦΣ ϧ [ƛƳōŜǊƎŜƴΣ 9Φ ±Φ ό9ŘǎΦύΦ ¢ƘŜ D9/π9{¢wh IŀƴŘōƻƻƪ ƻŦ 

.ǊŀŎƘȅǘƘŜǊŀǇȅΦ 9ǳǊƻǇŜŀƴ {ƻŎƛŜǘȅ ŦƻǊ wŀŘƛƻǘƘŜǊŀǇȅ ŀƴŘ hƴŎƻƭƻƎȅ ό9{¢whύΦ 

нΦ IƻǎƪƛƴΣ tΦ WΦΣ ϧ /ƻȅƭŜΣ /Φ wŀŘƛƻǘƘŜǊŀǇȅ ƛƴ tǊŀŎǝŎŜΥ .ǊŀŎƘȅǘƘŜǊŀǇȅΦ hȄŦƻǊŘ ¦ƴƛǾŜǊǎƛǘȅ tǊŜǎǎΦ 

оΦ bŀƎΣ {ΦΣ ϧ .ƛŎŜΣ ²Φ {Φ ό9ŘǎΦύΦ .ǊŀŎƘȅǘƘŜǊŀǇȅ tƘȅǎƛŎǎΦ !ƳŜǊƛŎŀƴ !ǎǎƻŎƛŀǝƻƴ ƻŦ tƘȅǎƛŎƛǎǘǎ ƛƴ aŜŘƛŎƛƴŜ ό!!taύ 

{ǳƳƳŜǊ {ŎƘƻƻƭΦ 

пΦ tǀǧŜǊΣ wΦΣ IŀƛŜπaŜŘŜǊΣ /ΦΣ ±ŀƴ [ƛƳōŜǊƎŜƴΣ 9ΦΣ Ŝǘ ŀƭΦ όнллсύΦ wŜŎƻƳƳŜƴŘŀǝƻƴǎ ŦǊƻƳ ƎȅƴŀŜŎƻƭƻƎƛŎŀƭ όD¸bύ 

D9/π9{¢wh ǿƻǊƪƛƴƎ ƎǊƻǳǇ όLLύΥ /ƻƴŎŜǇǘǎ ŀƴŘ ǘŜǊƳǎ ƛƴ о5 ƛƳŀƎŜπōŀǎŜŘ ǘǊŜŀǘƳŜƴǘ ǇƭŀƴƴƛƴƎ ƛƴ ŎŜǊǾƛȄ ŎŀƴŎŜǊ 

ōǊŀŎƘȅǘƘŜǊŀǇȅΦ wŀŘƛƻǘƘŜǊŀǇȅ ŀƴŘ hƴŎƻƭƻƎȅΣ туόмύΣ стπттΦ 

рΦ !ǎƘΣ 5ΦΣ CƭȅƴƴΣ !ΦΣ ϧ .ŀǧŜǊƳŀƴƴΣ WΦ WΦ ό9ŘǎΦύΦ .ǊŀŎƘȅǘƘŜǊŀǇȅΥ !ǇǇƭƛŎŀǝƻƴǎ ŀƴŘ ¢ŜŎƘƴƛǉǳŜǎΦ [ƛǇǇƛƴŎƻǧ 

²ƛƭƭƛŀƳǎ ϧ ²ƛƭƪƛƴǎΦ 

сΦ ˾͍͍ͯͦͦ͒ͫͭͦ͟ ͨͦ ͋ͪ͊ͻ͙͔͙͙ͭͪ͊ͨΦ ˽ͦ͒ ͔ͪ͒Φ ˤΦˢΦ ˴͍ͦͦ͊͘͡Σ ˢΦ˨Φ ˴͙͊ͨͪͤ͊Φ τ ˸ΦΥ ˥̏˻́ˢ˾π˸ ͔͙͒͊Φ 

тΦ ˿ͭ͊ͤ͒͊ͪͭ· ͙ ͔͔ͪͦͣͤ͒͊͟ͼ͙͙ ͨͦ ͋ͪ͊ͻ͙͔͙͙ͭͪ͊ͨΦ !ƳŜǊƛŎŀƴ .ǊŀŎƘȅǘƘŜǊŀǇȅ {ƻŎƛŜǘȅ ό!.{ύΦ ώ͔̏ͭͪͦͤͤ͟͡·͚ 

͔ͪͫͯͪͫϐΦ 

ϭ x͔͍͊͋͊͊ ˿Φ̊ΦΣ нлнр 
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ˣ͊ͭ·͍ͪͦ ˹Φ˹Φ 

˴͙͊ͤ͒͒͊ͭ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͤ͊ͯ͟Σ 

˭͍͔͊͒ͯΌ΅͙͚ ͊͟ͺ͔͒ͪ· ͍͎͙͙ͭͪ͊ͣ͊ͭͦͦ͡ ͙ ͔͙͙ͦͪͭͦͨ͒Σ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ 

 ͙ ͣΦ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊Σ ˢ΄ͻ͊͋͊͒ 

 

ˤ̍ˤˮ̆ ́ˢ˭˻ˣ˩˨˾˩˹˹˻˥˻ ˿̂˿́ˢˤˢΥ ˸˩́˻˨̍ ˨ˮˢ˥˹˻˿́ˮ˴ˮ  

ˮ ˿˻ˤ˾˩˸˩˹˹̍˩ ˽˻˨̆˻˨̍ ˴ ́˩˾ˢ˽ˮˮ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ·͍͙ͻ ͔͔͎ͭ͊ͦ͋͒ͪͤͤͦͦ͘ ͍ͫͯͫͭ͊͊ Ύ͍͡Ύ͔ͭͫΎ ͭΎ͖͚͗ͦ͡ ͙ ͔ͨͦͭͤͼ͙͊͡Έͤͦ ͚ͦͨ͊ͫͤͦ ͍͚ͭͪ͊ͣͦΦ ˤ ͫͭ͊ͭΈ͔ 

͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͍͔͔ͫͦͪͣͤͤ·͔ ͔ͣͭͦ͒· ͙͎͙͙͒͊ͤͦͫͭ͟Σ ͔͡;͔͋ͤ·͔ ͨͦ͒ͻͦ͒· ͙ ͟͡Ό;͔͍·͔ ͔͊ͫͨͭ͟· 

͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙ ͨ͊ͼ͙͔͍ͤͭͦΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ 

ͭ͊ ͔͔ͦ͋͒ͪͤͤ͘·͚ ͍ͫͯͫͭ͊Σ ͍·͍͙ͻΣ ͙͎͙͒͊ͤͦͫͭ͊͟Σ ͔͡;͔͙͔ͤΣ ˸˾́Σ ˴́Σ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙ΎΦ 

 

.ŀǘȅǊƻǾ bΦbΦ 

IŜŀŘ ƻŦ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ ¢ǊŀǳƳŀǘƻƭƻƎȅ ŀƴŘ hǊǘƘƻǇŜŘƛŎǎΣ 

{ǘŀǘŜ aŜŘƛŎŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ǳǊƪƳŜƴƛǎǘŀƴ ƴŀƳŜŘ ŀƊŜǊ aȅǊŀǘ DŀǊǊȅŜǾ 

ό!ǎƘƎŀōŀǘΣ ¢ǳǊƪƳŜƴƛǎǘŀƴύ 

 

5L{[h/!¢Lhb hC ¢I9 ILt WhLb¢Υ 5L!Dbh{¢L/ a9¢Ih5{ !b5 ah59wb !ttwh!/I9{ ¢h ¢I9w!t¸ 

 

!ōǎǘǊŀŎǘ 

IƛǇ Ƨƻƛƴǘ ŘƛǎƭƻŎŀǝƻƴ ƛǎ ŀ ǎŜǾŜǊŜ ŀƴŘ ǇƻǘŜƴǝŀƭƭȅ ŘŀƴƎŜǊƻǳǎ ƛƴƧǳǊȅΦ ¢Ƙƛǎ ŀǊǝŎƭŜ ŘƛǎŎǳǎǎŜǎ ƳƻŘŜǊƴ 

ŘƛŀƎƴƻǎǝŎ ƳŜǘƘƻŘǎΣ ǘǊŜŀǘƳŜƴǘ ŀǇǇǊƻŀŎƘŜǎΣ ŀƴŘ ƪŜȅ ŀǎǇŜŎǘǎ ƻŦ ǇŀǝŜƴǘ ǊŜƘŀōƛƭƛǘŀǝƻƴΦ 

YŜȅǿƻǊŘǎΥ 

IƛǇ ƧƻƛƴǘΣ ŘƛǎƭƻŎŀǝƻƴΣ ŘƛŀƎƴƻǎǝŎǎΣ ǘǊŜŀǘƳŜƴǘΣ awLΣ /¢Σ ǊŜƘŀōƛƭƛǘŀǝƻƴΦ 

 

ˤ·͍͙ͻ ͔͔͎ͭ͊ͦ͋͒ͪͤͤͦͦ͘ ͍ͫͯͫͭ͊͊ ͙ͦͭͤͦͫͭͫΎ ͟ ;͙ͫͯ͡ ͙͔͔ͤ͊͋ͦ͡ ͭΎ͖͗͡·ͻ ͍͔͔͙͚ͨͦͪ͗͒ͤ ͦͨͦͪͤͦπ

͍͙͎͔͒͊ͭ͡Έ͎ͤͦͦ ͊ͨͨ͊ͪ͊ͭ͊ ͙ ͔͔ͭͪ͋ͯͭ ͔͔͔͎ͤͣ͒ͤͤͦͦ͡ ͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭ͊Φ ˹͔ͫͣͦͭͪΎ ͤ͊ ͭͦΣ ;ͭͦ ͒͊ͤͤ͊Ύ ͍ͭͪ͊ͣ͊ 

͍͔ͫͭͪ;͔͊ͭͫΎ ͤ͊͘;͙͔ͭ͡Έͤͦ ͔͔ͪ͗ ͍·͍͙ͻ͊ ͔ͨ͡;͊Σ ͔͖ ͔͍͙ͨͦͫ͒ͫͭ͡Ύ ͎ͣͦͯͭ ͋·ͭΈ ͔͔͋ͦ͡ ͔ͫͪΈ͖ͤ͘·͙ͣ ͙͘π͘ ͊ ͙ͪͫ͊͟ 

͍͔͔͙ͨͦͪ͗͒ͤΎ ͙ͫͦͫͯ͒ͫͭͦπͤ ͔͍͎ͪͤͦͦ ͨͯ;͊͟ ͙ ͍͙͙ͪ͊ͭ͘Ύ ͔͙͊ͫͨͭ;͔͎ͫͦͦ͟ ͔ͤͪͦ͊͘͟ ͎͍͙ͦͦ͟͡ ͔͔͚͋͒ͪͤͤͦ ͙ͦͫͭ͟Φ 

ˤ͊͗ͤͦͫͭΈ ͔͚ͪ͊ͤͤ ͙͎͙͙͒͊ͤͦͫͭ͟ ͙ ͍͙ͨͪ͊͡Έ͚ͤͦ ͙͙ͭ͊ͭ͟͟ ͔͡;͔͙ͤΎ ͍͔ͦ͋ͯͫͦͤ͊͡͡ ͍·͚ͫͦͦ͟ ͍͔ͪͦΎͭͤͦͫͭΈΌ 

͔͙͚ͦͫͦ͗ͤͤ͡ ͙ ͙͔͙͔ͫͤ͗ͤͣ ͊͟;͔͍ͫͭ͊ ͙͙͗ͤ͘ ͨ͊ͼ͙͔ͤͭ͊Φ 

ˢͤ͊ͭͦͣͦπͅ ͙͙͎͙ͦͦ͘͡;͔͙͔ͫ͟ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͔͔͎ͭ͊ͦ͋͒ͪͤͤͦͦ͘ ͍ͫͯͫͭ͊͊ 

͔͔́͊ͦ͋͒ͪͤͤ͘·͚ ͍ͫͯͫͭ͊ τ ͦ ͙͒ͤ ͙͘ ͫ͊ͣ·ͻ ͔͙ͪͨ͟͟ͻ ͙ ͙ͫͭ͊͋͡Έͤ·ͻ ͍ ͎͙͔ͦͪ͊ͤͣ͘ ;͔͍͔ͦ͊͟͡Φ ˻ͤ 

͍ͦ͋ͪ͊ͦ͊ͤ͘ ͍͔͚ͪͭͯ͗ͤͦ͡ ͍͙͚ͨ͊͒ͤͦ ͭ͊͊͘ ͙ ͎͍͚ͦͦͦ͟͡ ͔͔͚͋͒ͪͤͤͦ ͙ͦͫͭ͟Φ ˿͍ͯͫͭ͊ ͖ͦͪͯ͗ͤ͟ ͙͍ͣ͊ͫͫͤ·͙ͣ 

͍ͫΎ͙͊ͣ͘͟ ͙ ͣͦ΅͚ͤͦ ͚͊ͨͫͯͦ͟͡Σ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙͙ͣ ͍·ͫͦͯ͟Ό ͚ͯͫͭͦ;͙͍ͦͫͭΈ ͟ ͔ͫͣ΅͔͙ͤΌΦ ˣ͎͊ͦ͒͊ͪ͡Ύ Ή͚ͭͦ 

͙͊ͤ͊ͭͦͣ;͔͚ͫͦ͟ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͍·͍͙ͻ͙ ͍͔ͫͭͪ;͊ΌͭͫΎ ͔ͪ͒ͦ͟ ͙ ͦ͋·;ͤͦ ͍ͫΎ͊ͤ͘· ͫ ͍͔͚͍͙͔ͦ͒ͫͭͣ͘ ͍·͚ͫͦͦ͟ 

Ή͔͎͙͙ͤͪ τ ͒ͦͪͦ͗ͤͦπͭ ͪ͊ͤͫͨͦͪͭͤ·͙ͣ ͙ͨͪͦͫ΄͔͍͙ͫͭΎ͙ͣΣ ͔͙͔ͨ͊͒ͤͣ ͫ ͍·ͫͦͭ· ͙͙͡ ͭΎ͖͗͡·͙ͣ 

͙͍ͫͨͦͪͭͤ·͙ͣ ͍͙ͭͪ͊ͣ͊ͣΦ 

˴͙͊ͫͫ͡ͺ͙͊͟ͼ͙Ύ ͍·͍͙ͻ͍ͦΦ ˤ·͍͙ͻ͙ ͔͔͎ͭ͊ͦ͋͒ͪͤͤͦͦ͘ ͍ͫͯͫͭ͊͊ ͙ͭͪ͊͒ͼ͙ͦͤͤͦ ͔ͪ͊͒͘͡ΎΌͭ ͤ͊ ͔͔͙͔ͨͪ͒ͤ 

͙ ͙͔͊͒ͤ͘Φ 



˹ˢ̂̉˹̍˯ ˬ ̂˾˹ˢ˶ ζ IN SITU η                    ISSN (p) 2411-7161 / ISSN (e) 2712-9500                    Ѕ11 / 2025 

 

 

105 

˭͙͔͊͒ͤ ͍·͍͙ͻ͙ ͍͔ͫͭͪ;͊ΌͭͫΎ ͙͔͔ͤ͊͋ͦ͡ ;͊ͫͭͦ ͙ ͍ͫͦͫͭ͊͡ΎΌͭ ͒ͦ улςфл҈ ͍͔ͫͻ ͫͯ͡;͔͍͊Φ ˻͙ͤ ͍͙ͦͤ͊͘͟Όͭ 

͍͔͍͙͔ͫ͒ͫͭ͡ ͎͙͙ͫ͋͊ͤΎ ͔͋͒ͪ͊ ͍ ͫͦ;͔͙͙ͭ͊ͤ ͫ ͊͒͒ͯ͟ͼ͙͔͚ ͙ ͍͔͔͚ͤͯͭͪͤͤ ͪͦͭ͊ͼ͙͔͚Φ 

˽͔͔͙͔ͪ͒ͤ ͍·͍͙ͻ͙ ͺ͙ͦͪͣͪͯΌͭͫΎ ͙ͨͪ ͎ͪ͊ͦͤͯͭͦͣ͘ ͔͔͋͒ͪ ͙ ͚ͤ͊ͪͯ͗ͤͦ ͪͦͭ͊ͼ͙͙Σ ͍͔ͫͭͪ;͊ΌͭͫΎ 

ͤ͊͘;͙͔ͭ͡Έͤͦ ͔͔ͪ͗Φ 

˿ͯ΅͔͍ͫͭͯΌͭ ͔ͭ͊͗͟ ͼ͔ͤͭͪ͊͡Έͤ·͔ ͍·͍͙ͻ͙Σ ͙ͨͪ ͦͭͦͪ͟·ͻ ͎͍ͦͦ͊͟͡ ͔͔͚͋͒ͪͤͤͦ ͙ͦͫͭ͟ ͍͍͙͍͔͒͊͊ͭͫ͡Ύ ͍ͦ 

͍͙ͨ͊͒ͤͯ ͍͔͍͙͔ͫ͒ͫͭ͡ ͔͔ͨͪͦͣ͊͡ ͔͖ ͔ͫͭͤͦ͟Φ 

˴͙͙ͤ͡;͔͙͔ͫ͟ ͨͪͦΎ͍͔͙ͤ͡Ύ ͍ ·͍͙ͻ͊ ͔͔͎ͭ͊ͦ͋͒ͪͤͤͦͦ͘ ͍ͫͯͫͭ͊͊ ͍·͔ͪ͊͗ͤ· Ύͪͦ͟Φ ˽͊ͼ͙͔ͤͭ ͔͗͊ͯͭͫ͡Ύ ͤ͊ 

͔ͪͯ͘͟Ό ͋ͦ͡ΈΣ ͔͍ͤͦͣͦ͗ͤͦͫͭ͘Έ ͍͙͎͒͊ͭΈ ͙͔͚ͤ͗ͤ ͔ͦͤ͟;ͤͦͫͭΈΌ ͙ ͍·͔͔ͤͯ͗͒ͤͤͦ ͔͙͔ͨͦͦ͗ͤ͡ ͎͙ͤͦΦ ˽͙ͪ 

͔͊͒ͤͣ͘ ͍·͍͙ͻ͔ ͤ͊͋͡Ό͔͒͊ͭͫΎ ͻ͔͊ͪ͊ͭͪͤ͊͟Ύ ͔͒ͺͦͪͣ͊ͼ͙ΎΥ ͔ͦͤ͟;ͤͦͫͭΈ ͙͍͔͔ͨͪ͒ͤ͊Σ ͎ͫͦͤͯͭ͊ ͙ ͙͍ͪͦͭͪͦ͊ͤ͊ 

͍ͤͯͭͪΈΦ ˽͙ͪ ͔͔͔ͨͪ͒ͤͣ ͍·͍͙ͻ͔ τ ͎ͪ͊ͦͤͯͭ͊͘ ͙ ͙͍ͪͦͭͪͦ͊ͤ͊ ͤ͊ͪͯ͗ͯΦ 

˽͍͔͔͙͔ͦͪ͗͒ͤ ͍ͫͦͫͯ͒ͦ ͔ͣͦ͗ͭ ͙͍͔͙ͨͪͫͭ ͟ ͙΄͔͙͙ͣ ͔͚ͭ͊ͤ͟Σ ͊ ͔͙͔ͨͦͪ͊͗ͤ ͔͙ͫ͒͊͡΅͎ͤͦͦ ͔͍ͤͪ͊ τ ͟  

͔͍͎͙ͤͪͦͦ͡;͔͙ͫͣ͟ ͤ͊ͪͯ΄͔͙ͤΎͣΦ ͙̏ͭ ͺ͊ͭͦͪ͟· ͔ͭͪ͋ͯΌͭ ͔͔͔͚ͤͣ͒ͤͤͦ͡ ͙͎͙͙͒͊ͤͦͫͭ͟ ͙ ͔͡;͔͙ͤΎΦ 

˸͔ͭͦ͒· ͙͎͙͙͒͊ͤͦͫͭ͟ 

˨͙͎͙͊ͤͦͫͭ͊͟ ͍͙ͨͪͦͦ͒ͭͫΎ ͨͦΉͭ͊ͨͤͦ ͙ ͍͟͡Ό;͔͊ͭ ͙͙ͤ͟͡;͔͔ͫͦ͟ ͔͍͙͔ͦ͋ͫ͒ͦ͊ͤ͡ ͙ ͙͔ͤͫͭͪͯͣͤͭ͊͡Έͤ·͔ 

͔ͣͭͦ͒·Φ 

˾͔͎͔͎ͤͭͤͦͪ͊ͺ͙Ύ Ύ͍͡Ύ͔ͭͫΎ ͔͍͙ͨͪ;ͤ·ͣ ͔ͣͭͦ͒ͦͣ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΦ ˤ·ͨͦͤ͡Ύ͔ͭͫΎ ͙͙ͣͤͣͯͣ ͍ ͍͒ͯͻ 

͔ͨͪͦ͟ͼ͙Ύͻ ͒͡Ύ ͦͼ͔͙ͤ͟ ͔͙ͪ͊ͫͨͦͦ͗ͤ͡Ύ ͔͔͚͋͒ͪͤͤͦ ͎͍͙ͦͦ͟͡Σ ͙ͫ͟͡Ό;͔͙ͤΎ ͍ͫͦͨͯͭͫͭͯΌ΅͙ͻ ͔͔͍ͨͪͦͣͦ͡ ͙ 

ͯͭͦ;͔͙ͤͤΎ ͙ͭͨ͊ ͍·͍͙ͻ͊Φ 

˴ͦͣͨΈΌ͔ͭͪͤ͊Ύ ͎ͭͦͣͦͪ͊ͺ͙Ύ ό˴́ύ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͙ͨͪ ͔͙͙ͨͦ͒ͦͪͤ͘ ͤ͊ ͔͔ͨͪͦͣ͡· ͍͔͚ͪͭͯ͗ͤͦ͡ 

͍͙ͨ͊͒ͤ·Σ ͔ͦͫͦ͋ͤͤͦ ͙ͨͪ ͼ͔ͤͭͪ͊͡Έͤ·ͻ ͍·͍͙ͻ͊ͻΦ ˴́ ͎͔ͨͦͣͦ͊ͭ ͔͔͙ͦͨͪ͒ͭ͡Έ ͦ͋Ά͖ͣ ͍͔͔͙ͨͦͪ͗͒ͤΎ ͦͫͭͤ͟·ͻ 

ͫͭͪͯͭͯͪ͟ ͙ ͙͍ͨ͊ͤͪͦ͊ͭ͡Έ ͻ͙͎͙ͪͯͪ;͔͔ͫͦ͟ ͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭͦΦ 

˸͎͙͊ͤͭͤͦπͪ ͔ͦͤ͊ͤͫͤ͊͘Ύ ͎ͭͦͣͦͪ͊ͺ͙Ύ ό˸˾́ύ ͔͔͙ͤ͊ͣͤͣ͊͘ ͒͡Ύ ͦͼ͔͙ͤ͟ ͣΎ͎ͦͭ͊ͤ͟͟·ͻ ͍͔͔͙͚ͨͦͪ͗͒ͤΣ 

ͫͦͫͭͦΎ͙ͤΎ ͍ͫͦͫͯ͒ͦΣ ͍͚ͫͯͫͭ͊ͤͦ ͊ͨͫͯ͟͡· ͙ ͍ͦͣͦ͗ͤ͘·ͻ ͔͙ͤͪͦͭ͟;͔͙ͫ͟ͻ ͙͔͔͙͚ͣͤͤ͘ ͎͍͙ͦͦ͟͡ ͔͋͒ͪ͊Φ ˸˾́ 

͔ͦͫͦ͋ͤͤͦ ͍͊͗ͤ͊ ͒͡Ύ ͙͙͒ͤ͊ͣ;͔͎ͫͦͦ͟ ͤ͊͋͡Ό͔͙͒ͤΎΦ 

̂˭ˮ ͙͔ͨͪͣͤΎ͔ͭͫΎ ͊͟͟ ͍͎͔ͫͨͦͣͦ͊ͭ͡Έͤ·͚ ͔ͣͭͦ͒ ͒͡Ύ ͦͼ͔͙ͤ͟ ͫͦͫͭͦΎ͙ͤΎ ͍ͫͦͫͯ͒ͦ ͙ ͍·Ύ͍͔͙ͤ͡Ύ 

͎͔ͣ͊ͪͭͪͦ͊͘Φ 

˿͍͔͔ͦͪͣͤͤ·͔ ͨͦ͒ͻͦ͒· ͟ ͔͙͙ͭͪ͊ͨ 

͙́͊ͭ͊͟͟ ͔͡;͔͙ͤΎ ͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ͍͙͒ͦͣ ͍·͍͙ͻ͊Σ ͍͔͔͔ͪͣͤͣ ͦ͋ͪ͊΅͔͙ͤΎ ͙ ͙ͤ͊͡;͙͔ͣ ͍ͫͦͨͯͭͫͭͯΌ΅͙ͻ 

͍͔͔͙͚ͨͦͪ͗͒ͤΦ ˥͍͊ͤ͊͡Ύ ͼ͔͡Έ τ ͊͟͟ ͣͦ͗ͤͦ ͋·͔͔ͫͭͪ ͍͍͙ͦͫͫͭ͊ͤͦͭΈ ͙͊ͤ͊ͭͦͣ;͔͔ͫͦ͟ ͔͙͔ͨͦͦ͗ͤ͡ ͔͔͚͋͒ͪͤͤͦ 

͎͍͙ͦͦ͟͡Σ ;ͭͦ͋· ͙͙͙͙͍ͣͤͣͪͦ͊ͭ͘Έ ͙ͪͫ͟ ͔͙͚ͦͫͦ͗ͤͤ͡Φ 

ˤ͍͔͙͔ͨͪ͊ͤ͡ ͍·͍͙ͻ͊ 

˭͊ͪ͟·͔ͭͦ ͍͍͔͙͔ͨͪ͊ͤ͡ Ύ͍͡Ύ͔ͭͫΎ ͍ͦͫͤͦͤ·ͣ ͔ͣͭͦ͒ͦͣ ͔͡;͔͙ͤΎΦ ˻ͤͦ ͒ͦ͗ͤͦ͡ ͋·ͭΈ ͍·͔ͨͦͤͤͦ͡ ͊͟͟ 

ͣͦ͗ͤͦ ͋·͔͔ͫͭͪ τ ͍  ͙͔͔͒͊͡ ͍ ͔͍ͨͪ·͔ нςп ;͊ͫ͊ ͔ͨͦͫ͡ ͍ͭͪ͊ͣ·Φ ˭͔͊͒ͪ͗͊͟ ͔͔͋ͦ͡ с ;͍͊ͫͦ ͤ͊͘;͙͔ͭ͡Έͤͦ 

͍͔͙ͯ͡;͙͍͔͊ͭ ͙ͪͫ͟ ͔͙͊ͫͨͭ;͔͎ͫͦͦ͟ ͔ͤͪͦ͊͘͟Φ 

˹͙͔͔͊͋ͦ͡ ͖ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·͙ͣ ͔͙ͣͭͦ͒͊ͣ Ύ͍͡ΎΌͭͫΎ ͔ͣͭͦ͒ ˨͔͙͔͗͊ͤ͒͘͡ ͙ ͔ͣͭͦ͒ ˴ͦͻ͔ͪ͊Φ 

˽ͪͦͼ͔͒ͯͪ͊ ͍͙ͨͪͦͦ͒ͭͫΎ ͨͦ͒ ͦ͋΅͔͚ ͔͔͙͔͚͊ͤͫͭ͘ ͙͙͡ ͎͙ͯ͋ͦͣ͟͡ ͔͙͔ͪ͊ͫͫ͊͋ͤͣ͡͡ ͣ·΄ͼΦ 

͙͎͙̆ͪͯͪ;͔͔ͫͦ͟ ͔͡;͔͙͔ͤ 

˻͔͙͍͔ͨͪ͊ͭͤͦ ͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭͦ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͍ ͫͯ͡;͊ΎͻΥ 

˹͔͍͙ͦͣͦ͗ͤͦͫͭ͘ ͊ͪ͘͟·͎ͭͦͦ ͍͍͔͙ͨͪ͊ͤ͡ΎΣ 

˹͙͊͡;͙Ύ ͔͔͍ͨͪͦͣͦ͡ ͍͔͚ͪͭͯ͗ͤͦ͡ ͍͙ͨ͊͒ͤ·Σ 

˾͊ͪ͘·͍͍ͦ ͊ͨͫͯ͟͡Έͤͦπͫ ͍Ύͦ͘;͎ͤͦͦ ͊ͨͨ͊ͪ͊ͭ͊Σ 

˹͔͚ͯͫͭͦ;͙͍͎ͦͦ ͍ͫͯͫͭ͊͊ ͔ͨͦͫ͡ ͍͍͔͙ͨͪ͊ͤ͡ΎΦ 

˽͙͔ͪͣͤΎΌͭͫΎ ͦͭͪ͟·ͭ͊Ύ ͔͙ͪͨͦ͘ͼ͙ΎΣ ͔͙͔ͦͫͭͦͫͤͭ͘Σ ͙ͨ͊ͫͭ͊͟͡ ͍͚ͫͯͫͭ͊ͤͦ ͊ͨͫͯ͟͡· ͙Σ ͍ ͭΎ͖͗͡·ͻ 

ͫͯ͡;͊ΎͻΣ Ή͔͙͍͙͔ͤ͒ͦͨͪͦͭͪͦ͊ͤ͘Φ 

ˮ͙͙ͣͣͦ͋͊͘͡ͼ͙Ύ ͙ ͔͙͔ͣ͒͊ͣͤͭͦͤ͊͘͟Ύ ͔͙ͭͪ͊ͨΎ 
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˽͔ͦͫ͡ ͍͍͔͙ͨͪ͊ͤ͡Ύ ͍͙ͨͪͦͦ͒ͭͫΎ ͍͔͔ͪ͊ͭͦͪͣͤͤ͊͟͟Ύ ͙͙͙ͣͣͦ͋͊͘͡ͼ͙Ύ ͫ ͔ͨͦͫ͒ͯ͡Ό΅͔͚ ͔͔͚ͨͦͫͭͨͤͤͦ 

͎͚ͤ͊ͪͯͦ͘͟Φ ˮͫͨͦ͡Έͯ͘ΌͭͫΎ ͔͙͍ͦ͋͋ͦ͊͘͡Ό΅͙͔ ͔͍ͫͪ͒ͫͭ͊Σ ͙͔ͣͦͪ͊ͫ͊ͤͭ͟͡· ͙ ͔ͨͪͨ͊ͪ͊ͭ· ͒͡Ύ ͯͯ͡;΄͔͙ͤΎ 

͙ͣͪͦ͟ͼ͙ͪͯ͟͡Ύͼ͙͙Φ 

˴ͦͤͭͪͦ͡Έ͔ͤͦ ˸˾́ ;͔͔ͪ͘ сςмн ͔͔ͤ͒͡Έ ͍ͨͦͦ͘͡Ύ͔ͭ ͦͼ͔͙ͤͭΈ ͙ͪͫ͟ ͍͙͙ͪ͊ͭ͘Ύ ͔ͤͪͦ͊͘͟Φ 

˾͔͙͙͊͋ͭ͊͡ͼ͙Ύ ͍͔ͤ͊ͨͪ͊ͤ͊͡ ͤ͊ ͍͍͔͙͔ͦͫͫͭ͊ͤͦͤ͡ ͺͯͤ͟ͼ͙͙ ͍ͫͯͫͭ͊͊Σ ͔͔͙͔ͯͪͨͤ͟͡ ͣ·΄ͼ ͔͋͒ͪ͊ ͙ 

͍ͨͦ·΄͔͙͔ͤ ͚ͯͫͭͦ;͙͍͙ͦͫͭ ͟ ͎ͤ͊ͪͯ͊ͣ͘͟Φ ˹͊ ͙ͪ͊ͤͤͻ Ήͭ͊ͨ͊ͻ ͍·ͨͦͤ͡ΎΌͭͫΎ ͙͍ͨ͊ͫͫͤ·͔ ͍͙͔͙͒͗ͤΎΣ ͔͊ͭͣ͘ τ 

͙͍͊ͭͤ͟·͔ ͔͙ͯͨͪ͊͗ͤͤΎ ͫ ͔͔ͨͦͫͭͨͤͤ·ͣ ͍͔͙ͯ͡;͔͙͔ͤͣ ͦ͋Ά͖ͣ͊ ͍͙͔͙͚͒͗ͤΦ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ 

͔͙͍͔ͭͪͤͪͦ͟ ͣ·΄ͼπͫ ͙͙͍ͭ͊͋͊ͭͦͪͦ͘͡ ͙ ͍͍͔͙ͦͫͫͭ͊ͤͦͤ͡Ό ͨͦͻ͙ͦ͒͟Φ 

˻͔͙ͫͦ͗ͤͤ͡ΎΦ ˴  ͙͔͔ͤ͊͋ͦ͡ ;͊ͫͭ·ͣ ͔͙ͦͫͦ͗ͤͤ͡Ύͣ ͦͭͤͦͫΎͭͫΎΥ 

ˢ͔͙ͫͨͭ;͔͙͚ͫ͟ ͔ͤͪͦ͘͟ ͎͍͙ͦͦ͟͡ ͔͔͚͋͒ͪͤͤͦ ͙ͦͫͭ͟Σ ˽͍͔͔͙͔ͦͪ͗͒ͤ ͔͙ͫ͒͊͡΅͎ͤͦͦ ͔͍ͤͪ͊Σ ͙̆ͪͦͤ;͔ͫ͊͟Ύ 

͔͙ͤͫͭ͊͋͡ΈͤͦͫͭΈΣ ˽͍͙ͦͫͭͭͪ͊ͣ͊ͭ;͔͙͚ͫ͟ ͦͫ͊ͪͭͪͦ͘͟͟Φ 

͙̏ͭ ͔͙ͦͫͦ͗ͤͤ͡Ύ ͨͦ͒;͖͙͍ͪ͊͟Όͭ ͍͊͗ͤͦͫͭΈ ͋·͎ͫͭͪͦͦ ͙ ͊͟;͔͍͔͎ͫͭͤͤͦͦ ͔͡;͔͙ͤΎΦ 

 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ 9ǇǎǘŜƛƴ IΦ/Φ ¢ǊŀǳƳŀǝŎ ŘƛǎƭƻŎŀǝƻƴǎ ƻŦ ǘƘŜ ƘƛǇΦ 

нΦ IƻǳƎŀŀǊŘ YΦΣ ¢ƘƻƳǎŜƴ tΦ.Φ ¢ǊŀǳƳŀǝŎ ǇƻǎǘŜǊƛƻǊ ŘƛǎƭƻŎŀǝƻƴ ƻŦ ǘƘŜ ƘƛǇΦ 

оΦ [ŜǘƻǳǊƴŜƭ 9ΦΣ WǳŘŜǘ wΦ CǊŀŎǘǳǊŜǎ ƻŦ ǘƘŜ ŀŎŜǘŀōǳƭǳƳΦ 

пΦ .ǊǳƳōŀŎƪ wΦWΦΣ ²Ŝƭƭǎ WΦ5Φ 5ƛǎƭƻŎŀǝƻƴǎ ƻŦ ǘƘŜ ƘƛǇ ƧƻƛƴǘΦ 

рΦ {ǘŜǿŀǊǘ aΦWΦΣ aƛƭŦƻǊŘ [Φ²Φ IƛǇ ƛƴƧǳǊƛŜǎΥ ƳŜŎƘŀƴƛǎƳǎ ŀƴŘ ƳŀƴŀƎŜƳŜƴǘΦ 

ϭ ˣ͊ͭ·͍ͪͦ ˹Φ˹ΦΣ нлнр 

 

 

 

 

̂˨˴ смсΦтммςллмΦрςлтфςлуф 

ˣ͊ͭ·͍ͪͦ ˹Φ˹Φ 

˴͙͊ͤ͒͒͊ͭ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͤ͊ͯ͟Σ 

˭͍͔͊͒ͯΌ΅͙͚ ͊͟ͺ͔͒ͪ· ͍͎͙͙ͭͪ͊ͣ͊ͭͦͦ͡ ͙ ͔͙͙ͦͪͭͦͨ͒Σ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ 

 ͙ ͣΦ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊Σ ˢ΄ͻ͊͋͊͒ 

 

ˤ̍ˤˮ̆ ˽˶˩̉ˢΥ ˸˩́˻˨̍ ˨ˮˢ˥˹˻˿́ˮ˴ˮ ˮ ˿˻ˤ˾˩˸˩˹˹̍˩ ˽˻˨̆˻˨̍ ˴ ́˩˾ˢ˽ˮˮ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ·͍͙ͻ ͔ͨ͡;͊ Ύ͍͡Ύ͔ͭͫΎ ͙ͦ͒ͤͣ ͙͘ ͙͔͔ͤ͊͋ͦ͡ ;͊ͫͭ·ͻ ͍͔͔͙͚ͨͦͪ͗͒ͤ ͦͨͦͪͤͦπ͒ ͍͙͎͔͊ͭ͡Έ͎ͤͦͦ ͊ͨͨ͊ͪ͊ͭ͊Φ 

ˤ ͫͭ͊ͭΈ͔ ͔͍͔ͨͪ͒ͫͭ͊ͤ͡· ͍͔͔ͫͦͪͣͤͤ·͔ ͔ͣͭͦ͒· ͙͎͙͙͒͊ͤͦͫͭ͟ ͙ ͔͡;͔͙ͤΎΣ ͍͟͡Ό;͊Ύ ͎͙͊ͦͪͭͣ͡· ͍͔͔͙͒ͤΎ 

ͨ͊ͼ͙͔͍ͤͭͦ ͙ ͍͔͔ͫͦͪͣͤͤ·͔ ͨͦ͒ͻͦ͒· ͟ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ 

·͍͍͙ͻ ͔ͨ͡;͊Σ ͙͎͙͒͊ͤͦͫͭ͊͟Σ ͔͡;͔͙͔ͤΣ ͔͙ͭͪ͊ͨΎΣ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙ΎΣ ˸˾́Σ ͙͙͙ͣͣͦ͋͊͘͡ͼ͙ΎΦ 

 

.ŀǘȅǊƻǾ bΦbΦ 

IŜŀŘ ƻŦ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ ¢ǊŀǳƳŀǘƻƭƻƎȅ ŀƴŘ hǊǘƘƻǇŜŘƛŎǎΣ 

{ǘŀǘŜ aŜŘƛŎŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ǳǊƪƳŜƴƛǎǘŀƴ ƴŀƳŜŘ ŀƊŜǊ aȅǊŀǘ DŀǊǊȅŜǾ 

ό!ǎƘƎŀōŀǘΣ ¢ǳǊƪƳŜƴƛǎǘŀƴύ 
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!ōǎǘǊŀŎǘ 

{ƘƻǳƭŘŜǊ ŘƛǎƭƻŎŀǝƻƴ ƛǎ ƻƴŜ ƻŦ ǘƘŜ Ƴƻǎǘ ŎƻƳƳƻƴ ƛƴƧǳǊƛŜǎ ƻŦ ǘƘŜ ƳǳǎŎǳƭƻǎƪŜƭŜǘŀƭ ǎȅǎǘŜƳΦ ¢Ƙƛǎ ŀǊǝŎƭŜ 

ǇǊŜǎŜƴǘǎ ƳƻŘŜǊƴ ƳŜǘƘƻŘǎ ƻŦ ŘƛŀƎƴƻǎƛǎ ŀƴŘ ǘǊŜŀǘƳŜƴǘΣ ƛƴŎƭǳŘƛƴƎ ǇŀǝŜƴǘ ƳŀƴŀƎŜƳŜƴǘ ŀƭƎƻǊƛǘƘƳǎ ŀƴŘ 

ŎƻƴǘŜƳǇƻǊŀǊȅ ŀǇǇǊƻŀŎƘŜǎ ǘƻ ǊŜƘŀōƛƭƛǘŀǝƻƴΦ 

YŜȅǿƻǊŘǎΥ 

ǎƘƻǳƭŘŜǊ ŘƛǎƭƻŎŀǝƻƴΣ ŘƛŀƎƴƻǎǝŎǎΣ ǘǊŜŀǘƳŜƴǘΣ ǘƘŜǊŀǇȅΣ ǊŜƘŀōƛƭƛǘŀǝƻƴΣ awLΣ ƛƳƳƻōƛƭƛȊŀǝƻƴΦ 

 

ˤ·͍͙ͻ ͔ͨ͡;͔͍͎ͦͦ ͍ͫͯͫͭ͊͊ Ύ͍͡Ύ͔ͭͫΎ ͙ͦ͒ͤͣ ͙͘ ͙͔͔ͤ͊͋ͦ͡ ͖ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͻ ͍͙ͭͪ͊ͣ͊ͭ;͔͙ͫ͟ͻ 

͍͔͔͙͚ͨͦͪ͗͒ͤΣ ͍ͫͦͫͭ͊͡ΎΎ ͒ͦ рлςсл҈ ͍͔ͫͻ ͍·͍͙ͻ͍ͦ ͍ ͙͙ͤ͟͡;͔͚ͫͦ͟ ͙͔ͨͪ͊ͭ͟͟Φ ˹͙͔͔͊͋ͦ͡ ͯΎ͍͙͚ͣͦ͘ ;͊ͫͭΈΌ 

͔ͨ͡;͔͍͎ͦͦ ͨͦΎͫ͊ Ύ͍͡Ύ͔ͭͫΎ ͔ͨ͡;͔͍͚ͦ ͍ͫͯͫͭ͊Σ ;ͭͦ ͍͔ͦ͋ͯͫͦͤͦ͡͡ ͔͎ͦ ͙͊ͤ͊ͭͦͣ;͔͙͙ͫͣ͟ ͔ͦͫͦ͋ͤͤͦͫͭΎ͙ͣΥ 

͍·͚ͫͦͦ͟ ͙͚͊ͣͨͭͯ͒ͦ͡ ͍͙͔͙͚͒͗ͤΣ ͍͙͔ͫͪ͊ͤͭ͡Έͤͦ ͔ͤ͋ͦ͡Έ΄͚ͦ ͨͦ͡΅͊͒ΈΌ ͙͍͔͙ͫͦͨͪͦͫͤͦͤ͟Ύ ͍ͫͯͫͭ͊ͤ·ͻ 

͍͔ͨͦͪͻ͔͚ͤͦͫͭ ͙ ͙͔ͦͭͤͦͫͭ͡Έͤͦ ͫ͊͋͡·ͣ ͍ͫΎͦ͘;ͤ·ͣ ͊ͨͨ͊ͪ͊ͭͦͣΦ ˤ ͍ͫΎ͙͘ ͫ Ή͙ͭͣ ͍͔͍͔͔ͫͦͪͣͤͤ͊Ύ 

͙͎͙͒͊ͤͦͫͭ͊͟ ͙ ͍͙ͨͪ͊͡Έͤ·͚ ͍·͋ͦͪ ͔ͣͭͦ͒͊ ͔͙͙ͭͪ͊ͨ ͙͔ͣΌͭ ͟͡Ό;͔͍͔ͦ ͤ͊͘;͔͙͔ͤ ͒͡Ύ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙ͤΎ 

͔ͪͼ͙͙͍͍͒ͦ ͙ ͍͙͙ͪ͊ͭ͘Ύ ͔͙͚ͦͫͦ͗ͤͤ͡Φ 

ˢͤ͊ͭͦͣͦπͅ ͙͙͎͙ͦͦ͘͡;͔͙͔ͫ͟ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͔ͨ͡;͔͍͎ͦͦ ͍ͫͯͫͭ͊͊ 

˽͔͡;͔͍͚ͦ ͍ͫͯͫͭ͊ ͍ͦ͋ͪ͊ͦ͊ͤ͘ ͍͚ͫͯͫͭ͊ͤͦ ͍͙͚ͨ͊͒ͤͦ ͙ͦͨ͊ͭ͟͡ ͙ ͎͍͚ͦͦͦ͟͡ ͔ͨ͡;͔͍͚ͦ ͙ͦͫͭ͟Φ ˿͍ͯͫͭ͊ 

͔ͦ͋͊͒͊ͭ͡ ͋ͦ͡Έ΄͚ͦ ͍͙ͨͦ͒͗ͤͦͫͭΈΌΣ ;ͭͦ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ΄͙͙͚ͪͦ͟ ͙͒͊ͨ͊ͦͤ͘ ͍͙͔͙͚͒͗ͤ ͍͔ͪͻ͔͚ͤ 

͔ͦͤ͟;͙ͤͦͫͭΦ ˻͒ͤ͊ͦ͟ Ήͭ͊ ͍͙ͨͦ͒͗ͤͦͫͭΈ ͔͔͒͊ͭ͡ ͔͎ͦ ͙͔͔ͤ͊͋ͦ͡ ͔͙ͤͫͭ͊͋͡Έͤ·ͣΦ ˿͍ͯͫͭ͊ͤ͊Ύ ͊ͨͫͯ͊͟͡ ͭͦͤ͊͟Ύ ͙ 

͔͎ͦ͟͡ ͪ͊ͫͭΎ͙͗ͣ͊ΎΣ ͊ ͣ·΄͔;ͤͦπͫ ͍Ύͦ͘;ͤ·͚ ͊ͨͨ͊ͪ͊ͭ ͍ ͪΎ͔͒ ͫͯ͡;͔͍͊ ͔ͤ ͔ͣͦ͗ͭ ͔͔ͦ͋ͫͨ;͙ͭΈ ͒ͦͫͭ͊ͭͦ;ͤͯΌ 

ͺ͙ͫ͊͟ͼ͙Ό ͎͍͙ͦͦ͟͡ ͔ͨ͡;͔͍͚ͦ ͙ͦͫͭ͟Φ ͙̏ͭ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͔͎ͨͪ͒ͪ͊ͫͨͦ͊͊͡Όͭ ͟ ͍·͍͙ͻͯ ͔͒͊͗ ͙ͨͪ ͙͔ͦͭͤͦͫͭ͡Έͤͦ 

͔ͤ͋ͦ͡Έ΄ͦͣ ͍͔ͤ΄͔ͤͣ ͍͔͚͍͙͙ͦ͒ͫͭ͘Φ 

˴͙͊ͫͫ͡ͺ͙͊͟ͼ͙Ύ ͍·͍͙ͻ͍ͦ ͔ͨ͡;͊ 

ˤ·͍͙ͻ͙ ͔ͨ͡;͊ ͙͊ͫͫ͟͡ͺ͙ͼ͙ͪͯΌͭͫΎ ͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͔ͫͣ΅͔͙ͤΎ ͎͍͙ͦͦ͟͡ ͔ͨ͡;͔͍͚ͦ 

͙ͦͫͭ͟Φ ˹͙͔͔͊͋ͦ͡ ;͊ͫͭͦ ͍͔ͫͭͪ;͔͊ͭͫΎ ͔͔͙͚ͨͪ͒ͤ ͍·͍͙ͻΣ ͍ͫͦͫͭ͊͡ΎΌ΅͙͚ ͔͔͋ͦ͡ фл҈ ͍͔ͫͻ ͫͯ͡;͔͍͊Φ ˭͙͔͊͒ͤ 

͍·͍͙ͻ͙ ͍͔ͫͭͪ;͊ΌͭͫΎ ͤ͊͘;͙͔ͭ͡Έͤͦ ͔͔ͪ͗ ͙ ͦ͋·;ͤͦ ͍ͫΎ͊ͤ͘· ͫ ͫͯ͒ͦͪͦ͗ͤ·͙ͣ ͫͦͫͭͦΎ͙ͤΎ͙ͣ ͙͙͡ ͨͪΎͣ·ͣ 

͍͔͚͍͙͔ͦ͒ͫͭͣ͘ ͍·͚ͫͦͦ͟ ͙ͫ͡·Φ ˹͙͙͔͗ͤ ͍·͍͙ͻ͙ Ύ͍͡ΎΌͭͫΎ ͔͙͙ͪ͒ͣ͟ ͙ ͦ͋·;ͤͦ ͍ͫͦͨͪͦͦ͗͒͊ΌͭͫΎ 

͍͔͔͙͔ͨͦͪ͗͒ͤͣ ͦͪͯ͗͊͟Ό΅͙ͻ ͔͚ͭ͊ͤ͟Φ 

˴͙͙ͤ͡;͔͙͔ͫ͟ ͨͪͦΎ͍͔͙ͤ͡Ύ ͍ ͟͡Ό;͊Όͭ ͔ͪͯ͘͟Ό ͋ͦ͡ΈΣ ͎͙ͦͪ͊ͤ;͔͙͔ͤ ͍͙͔͙͚͒͗ͤ ͙ ͍·͔͔ͤͯ͗͒ͤͤͦ 

͔͙͔ͨͦͦ͗ͤ͡ ͔ͦͤ͟;͙ͤͦͫͭΦ ˤ͙ͯ͊͘͡Έͤͦ ͤ͊͋͡Ό͔͒͊ͭͫΎ ͙͔͔͙͔ͣͤͤ͘ ͍ͦͤͭͯͪͦ͟ ͔ͨ͡;͔͍͎ͦͦ ͍ͫͯͫͭ͊͊Υ ͎͔ͫ͊͗ͤͤͦͫͭ͡Έ 

͔͒͡Έ͍͙͚ͭͦ͒ͤͦ ͙ͦ͋͊ͫͭ͡ ͙ ͔͙͔͊ͨ͊͒ͤ͘ ͨͦ͒ ͙͊ͪͦͣ͊͟͡Έͤ·ͣ ͦͭͪͦͫͭͦͣ͟Φ ˽͊͡Έͨ͊ͼ͙Ύ ͔͔͋ͦͤͤͤ͊͘͡Σ ͊ ͙͍͊ͭͤ͟·͔ 

͍͙͔͙͒͗ͤΎ ͔͍ͤͦͣͦ͗ͤ͘·Φ ˤͦͣͦ͗ͤͦ͘ ͍͔͔͙͔ͨͦͪ͗͒ͤ ͍ͫͦͫͯ͒ͦ ͙ ͔͍͍ͤͪͦΣ ;ͭͦ ͔͔ͭͪ͋ͯͭ ͔͔͔͚ͤͣ͒ͤͤͦ͡ 

͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙Φ 

˿͍͔͔ͦͪͣͤͤ͊Ύ ͙͎͙͒͊ͤͦͫͭ͊͟ ͍ ·͍͙ͻ͍ͦ ͔ͨ͡;͊ ͍ͦͫͤͦ·͍͔͊ͭͫΎ ͤ͊ ͙͙ͤ͟͡;͔ͫͦͣ͟ ͔ͦͫͣͦͭͪ ͙ ͒͊ͤͤ·ͻ 

͙͔ͤͫͭͪͯͣͤͭ͊͡Έͤ·ͻ ͔͍ͣͭͦ͒ͦΦ 

˾͔͎͔͎ͤͭͤͦͪ͊ͺ͙Ύ ͖ͦͫͭ͊ͭͫΎ ͍ͦͫͤͦͤ·ͣ ͔ͣͭͦ͒ͦͣ ͔͍͙ͨͪ;͎ͤͦͦ ͔͍͙ͦ͋ͫ͒ͦ͊ͤ͡ΎΦ ˽͔͔ͪ͒ ͍·͔͙͔ͨͦͤͤͣ͡ 

͍͍͔͙ͨͪ͊ͤ͡Ύ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͔ͫ͒͊ͭ͡Έ ͔͎͔͎ͪͤͭͤͦͪ͊ͣͣͯ ͍ ͍͒ͯͻ ͔ͨͪͦ͟ͼ͙Ύͻ ͒͡Ύ ͍͔͔͙ͨͦ͒ͭͪ͗͒ͤΎ ͙͎͒͊ͤͦ͊͘ ͙ 

͙ͫ͟͡Ό;͔͙ͤΎ ͍ͫͦͨͯͭͫͭͯΌ΅͙ͻ ͔͔͍ͨͪͦͣͦ͡Φ 

˴ͦͣͨΈΌ͔ͭͪͤ͊Ύ ͎ͭͦͣͦͪ͊ͺ͙Ύ ό˴́ύ ͙͔ͨͪͣͤΎ͔ͭͫΎ ͙ͨͪ ͫͦ͗ͤ͡·ͻ ͍͔͔͙ͨͦͪ͗͒ͤΎͻΣ ͔͙͙ͨͦ͒ͦͪͤ͘ ͤ͊ 

͔͔ͨͪͦͣ͡· ͍͚ͫͯͫͭ͊ͤͦ ͍͙ͨ͊͒ͤ· ͙ ͙ͨͪ ͔ͪͼ͙͙͍͙͒ͪͯΌ΅͙ͻ ͍·͍͙ͻ͊ͻΦ 

˸͎͙͊ͤͭͤͦπͪ ͔ͦͤ͊ͤͫͤ͊͘Ύ ͎ͭͦͣͦͪ͊ͺ͙Ύ ό˸˾́ύ Ύ͍͡Ύ͔ͭͫΎ ζͦͦͭ͘͡·ͣ ͫͭ͊ͤ͒͊ͪͭͦͣη ͒͡Ύ ͦͼ͔͙ͤ͟ ͫͦͫͭͦΎ͙ͤΎ 
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ͣΎ͎͙͟ͻ ͔͚ͭ͊ͤ͟Υ ͚ͪͦͭ͊ͭͦͪͤͦ ͔ͣ͊ͤ͗ͭ·Σ ͍͚ͫͯͫͭ͊ͤͦ ͎ͯ͋· ͙ ͊ͨͫͯ͟͡Έͤͦπͫ ͍Ύͦ͘;͎ͤͦͦ ͊ͨͨ͊ͪ͊ͭ͊Φ ˸͔ͭͦ͒ 

͍ͨͦͦ͘͡Ύ͔ͭ ͙͎͙͍͒͊ͤͦͫͭͪͦ͊ͭΈ ͍͔͔͙ͨͦͪ͗͒ͤΎ ˣ͊ͤ͊ͪͭ͊͟Σ ͙̆͡͡π˿ ͊ͫ͊͟ ͙ ͎͙͔͒ͪͯ ͫͭͪͯͭͯͪͤ͟·͔ ͤ͊ͪͯ΄͔͙ͤΎΦ 

̂͡Έ͍͍͔ͭͪ͊ͯͦͦ͘͟ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ό̂˭ˮύ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͒͡Ύ ͦͼ͔͙ͤ͟ ͣΎ͎͙͟ͻ ͔͚ͭ͊ͤ͟ ͙ ͙͙͒ͤ͊ͣ;͔͎ͫͦͦ͟ 

ͦͤͭͪͦ͟͡Ύ ͔ͨͦͫ͡ ͍͍͔͙ͨͪ͊ͤ͡ΎΣ ͔ͦͫͦ͋ͤͤͦ ͯ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·ͣ ͒ͦͫͭͯͨͦͣ ͟ ˸˾́Φ 

˿͍͔͔ͦͪͣͤͤ·͔ ͨͦ͒ͻͦ͒· ͟ ͔͙͙ͭͪ͊ͨ 

˶͔;͔͙͔ͤ ͍͙͙͊ͫͭ͘ ͦͭ ͙ͭͨ͊ ͍·͍͙ͻ͊Σ ͍ͦͪ͊ͫͭ͊͘ ͨ͊ͼ͙͔ͤͭ͊ ͙ ͙ͤ͊͡;͙Ύ ͍ͫͦͨͯͭͫͭͯΌ΅͙ͻ ͍͔͔͙͚ͨͦͪ͗͒ͤΦ 

˻͍ͫͤͦͤ·͙ͣ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ͙ͣ ͔͙͙ͭͪ͊ͨ Ύ͍͡ΎΌͭͫΎ ͪͯ;͔ͤͦ ͍͍͔͙͔ͨͪ͊ͤ͡ ͍·͍͙ͻ͊Σ ͙͙͙ͣͣͦ͋͊͘͡ͼ͙ΎΣ 

͔͙͔͔ͣ͒͊ͣͤͭͦͤͦ͘͟ ͔͡;͔͙͔ͤ ͙ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙ΎΦ 

ˤ͍͔͙͔ͨͪ͊ͤ͡ ͍·͍͙ͻ͊ 

ˤ ͙͙ͤ͟͡;͔͚ͫͦ͟ ͙͔ͨͪ͊ͭ͟͟ ͙͔ͨͪͣͤΎΌͭͫΎ ͙ͪ͊͘͡;ͤ·͔ ͔ͣͭͦ͒· ͍͍͔͙ͨͪ͊ͤ͡ΎΥ ͔ͣͭͦ͒ ˴ͦͻ͔ͪ͊Σ ͔ͣͭͦ͒ 

˨͔͙͔͗͊ͤ͒͘͡Σ ͔ͣͭͦ͒ ˥͙ͨͨͦͪ͊ͭ͊͟ ͙ ͔͎ͦ ͙ͣͦ͒ͺ͙͊͟ͼ͙͙Φ ˤ·͋ͦͪ ͍͙͙͊ͫͭ͘ ͦͭ ͦͨ·ͭ͊ ͍ͪ͊;͊ ͙ ͫͦͫͭͦΎ͙ͤΎ 

ͨ͊ͼ͙͔ͤͭ͊Φ ˽ͪͦͼ͔͒ͯͪ͊ ͒ͦ͗ͤ͊͡ ͍͙ͨͪͦͦ͒ͭΈͫΎ ͨͦ͒ ͔͍͊͒͊ͭͤ͟·ͣ ͔͙͍͙͔ͦ͋͋ͦ͊ͤͣ͘͡ ͙͙͡ ͔ͫ͒͊ͼ͙͔͚Σ ;ͭͦ͋· 

͙͙͙͙͍ͣͤͣͪͦ͊ͭ͘Έ ͙ͪͫ͟ ͔͙͚ͦͫͦ͗ͤͤ͡Φ 

ˮ͙͙ͣͣͦ͋͊͘͡ͼ͙Ύ 

˽͔ͦͫ͡ ͔ͯͫͨ΄͎ͤͦͦ ͍͍͔͙ͨͪ͊ͤ͡Ύ ͨ͊ͼ͙͔ͤͭͯ ͤ͊͊͒͟͡·͍͊Όͭ ͙͙͙ͣͣͦ͋͊͘͡ͼ͙ͦͤͤͯΌ ͍ͨͦΎͯ͘͟ ͫͪͦͦͣ͟ мςо 

͔͔͙ͤ͒͡Φ ̂ ͣͦͦ͒͡·ͻ ͨ͊ͼ͙͔͍ͤͭͦ ͔͔͔ͪͦͣͤ͒ͯͭͫ͟Ύ ͔͔͋ͦ͡ ͙͔͒ͭ͡͡Έͤ͊Ύ ͺ͙ͫ͊͟ͼ͙Ύ ͒͡Ύ ͙͔͙ͫͤ͗ͤΎ ͙ͪͫ͊͟ 

͍ͨͦͭͦͪͤ·ͻ ͍·͍͙ͻ͍ͦΦ ˿͙͡΄ͦͣ͟ ͙͚ͪ͊ͤͤ ͦͭ͊͘͟ ͦͭ ͙͙͙ͣͣͦ͋͊͘͡ͼ͙͙ ͔ͣͦ͗ͭ ͙͍͔͙ͨͪͫͭ ͟ ͔͙ͤͫͭ͊͋͡Έ͙ͤͦͫͭ 

͍ͫͯͫͭ͊͊Φ 

͙͎͙̆ͪͯͪ;͔͔ͫͦ͟ ͔͡;͔͙͔ͤ 

˻͔͙͍͔ͨͪ͊ͭͤͦ ͔͡;͔͙͔ͤ ͨͦ͊͊ͤͦ͘͟ ͙ͨͪ ͔ͪͼ͙͙͍͙͒ͪͯΌ΅͙ͻ ͍·͍͙ͻ͊ͻΣ ͍͔͔͙͙ͨͦͪ͗͒ͤ ͍͚ͫͯͫͭ͊ͤͦ ͎ͯ͋·Σ 

͔͒ͺ͔ͭ͊͟ͻ ͦͫͭͤ͟·ͻ ͫͭͪͯͭͯͪ͟ ͙͙͡ ͔ͤΉͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͔͍͙͍͚ͦͤͫͪ͊ͭͤͦ͟ ͔͙͙ͭͪ͊ͨΦ ˹͙͔͔͊͋ͦ͡ 

͖ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·͙ͣ Ύ͍͡ΎΌͭͫΎ ͙͊ͪͭͪͦͫͦͨ͟;͔ͫ͊͟Ύ ͙ͨ͊ͫͭ͊͟͡ ˣ͊ͤ͊ͪͭ͊͟Σ ͔ͦͨͪ͊ͼ͙Ύ ˶͔͊ͭ͊ͪ͗ ͙ ͙ͪ͊͘͡;ͤ·͔ 

͔ͣͭͦ͒· ͙͙ͫͭ͊͋͊͘͡ͼ͙͙ ͊ͨͫͯ͟͡· ͍ͫͯͫͭ͊͊Φ 

˾͔͙͙͊͋ͭ͊͡ͼ͙ͦͤͤ·͔ ͔͙ͣͪͦͨͪΎ͙ͭΎ ͤ ͍͔͊ͨͪ͊ͤ͡· ͤ͊ ͍͍͔͙͔ͦͫͫͭ͊ͤͦͤ͡ ͦ͋Ά͖ͣ͊ ͍͙͔͙͚͒͗ͤΣ 

͔͔͙͔ͯͪͨͤ͟͡ ͣ·΄ͼ ͔ͨ͡;͔͍͎ͦͦ ͨͦΎͫ͊ ͙ ͨͪͦͺ͙͙͊ͭͯ͟͟͡ ͍͎ͨͦͭͦͪͤͦͦ ͍·͍͙ͻ͊Φ ˾͔͙͙͊͋ͭ͊͡ͼ͙Ύ 

͍͙ͨͪͦͦ͒ͭͫΎ ͨͦΉͭ͊ͨͤͦΥ ͦͭ ͙͍ͨ͊ͫͫͤ·ͻ ͍͙͔͙͚͒͗ͤ ͟ ͙͍͊ͭͤ͟·ͣ ͔͙ͯͨͪ͊͗ͤͤΎͣ ͫ ͔͔ͨͦͫͭͨͤͤ·ͣ 

͍͔͙ͯ͡;͔͙͔ͤͣ ͎͙ͤ͊ͪͯ͘͟Φ ˤ͊͗ͤͯΌ ͪͦ͡Έ ͙͎ͪ͊Όͭ ͔͙ͯͨͪ͊͗ͤͤΎ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͙ͨͪͦͨͪͦͼ͔ͨͼ͙͙ ͙ 

͙͙ͫͭ͊͋͊͘͡ͼ͙Ό ͔ͨ͡;͔͍͎ͦͦ ͍ͫͯͫͭ͊͊Φ 

˽ͪͦͺ͙͙͊ͭ͊͟͟͡ ͔ͪͼ͙͙͍͍͒ͦ 

˽ͪͦͺ͙͙͊ͭ͟͡;͔͙͔ͫ͟ ͔ͣͪ· ͍͟͡Ό;͊Όͭ ͔͔͙͔ͯͪͨͤ͟͡ ͣ·΄ͼ ͚ͪͦͭ͊ͭͦͪͤͦ ͔ͣ͊ͤ͗ͭ·Σ ͙͔͎͙͔͋͊ͤ͘ 

;͔͔ͪͣͪͤ͘·ͻ ͎ͤ͊ͪͯͦ͘͟ ͤ͊ ͍ͫͯͫͭ͊ ͙ ͍͙ͨͪ͊͡ΈͤͯΌ ͔ͭͻ͙ͤͯ͟ ͍·͔͙ͨͦͤͤ͡Ύ ͔͙͚ͯͨͪ͊͗ͤͤ ͙ͨͪ ͊ͤ͘Ύ͙ͭΎͻ ͫͨͦͪͭͦͣΦ 

̂ ͨ͊ͼ͙͔͍ͤͭͦ ͎ͣͦͦ͒ͦͦ͡ ͍ͦͪ͊ͫͭ͊͘ ͤ͊͋͡Ό͔͒͊ͭͫΎ ͍·ͫͦ͊͟Ύ ͍͔ͪͦΎͭͤͦͫͭΈ ͔ͪͼ͙͙͍͒͊Σ ;ͭͦ ͔͔ͭͪ͋ͯͭ ͙͔͒ͭ͡͡Έ͚ͤͦ 

͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙ ͙ ͔͎ͪͯ͡Ύ͎ͪͤͦͦ ͦͤͭͪͦ͟͡Ύ ͯ ͔ͫͨͼ͙͙͊ͫͭ͊͡Φ 

 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ .ǳǊƪƘŀǊǘ {Φ{ΦΣ 5Ŝ .ŜŜǊ WΦCΦ ¢ǊŀǳƳŀǝŎ ǎƘƻǳƭŘŜǊ ƛƴǎǘŀōƛƭƛǘȅΥ ŘƛŀƎƴƻǎƛǎ ŀƴŘ ǘǊŜŀǘƳŜƴǘΦ 

нΦ tǊƻǾŜƴŎƘŜǊ aΦ¢ΦΣ CǊŀƴƪ wΦaΦ aŀƴŀƎŜƳŜƴǘ ƻŦ ŀƴǘŜǊƛƻǊ ǎƘƻǳƭŘŜǊ ƛƴǎǘŀōƛƭƛǘȅΦ 

оΦ wƻōƛƴǎƻƴ /ΦaΦ {ƘƻǳƭŘŜǊ ŘƛǎƭƻŎŀǝƻƴǎ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ŦǊŀŎǘǳǊŜǎΦ 

пΦ Lǘƻƛ 9Φ /ƭƛƴƛŎŀƭ ŜǾŀƭǳŀǝƻƴ ŀƴŘ ƛƳŀƎƛƴƎ ƻŦ ǎƘƻǳƭŘŜǊ ƛƴǎǘŀōƛƭƛǘȅΦ 

рΦ ¸ŀƳŀƳƻǘƻ bΦΣ Lǘƻƛ 9Φ !ŘǾŀƴŎŜǎ ƛƴ ŀǊǘƘǊƻǎŎƻǇƛŎ ǘǊŜŀǘƳŜƴǘ ƻŦ ǊŜŎǳǊǊŜƴǘ ǎƘƻǳƭŘŜǊ ŘƛǎƭƻŎŀǝƻƴΦ 

 

ϭ ˣ͊ͭ·͍ͪͦ ˹Φ˹ΦΣ нлнр 
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ˣΎ΄͙͍ͣͦ͊ ̅ ͙ͪΌ͊͘ ˣΎ΄͙͍ͣͦͤ͊Σ  

͙͔͊ͫͫͫͭͤͭ ͊͟ͺ͔͒ͪ· ͦ͗ͤ͟·ͻ ͙ ͍͔͔͙ͤͪ;͔͙ͫ͟ͻ ͔͔͚͋ͦͤ͘͡  

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˿˻ˤ˾˩˸˩˹˹̍˩ ˸˩́˻˨̍ ˶˩̉˩˹ˮ̒ ˴˻ˬ˹˻-ˤ˩˹˩˾ˮ̉˩˿˴ˮ̆ ˭ˢˣ˻˶˩ˤˢ˹ˮ˯ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

˴ͦ͗ͤͦ-͍͔͔͙ͤͪ;͔͙͔ͫ͟ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ ό˴ˤ˭ύΣ ͙͙͡ ͙ͤͺ͔͟ͼ͙͙Σ ͔͔͍͔ͨͪ͒͊͊ͣ·͔ ͍ͨͦͦ͡·ͣ ͔ͨͯͭͣ όˮ˽˽˽ύΣ 

ͦͫͭ͊ΌͭͫΎ ͔ͫͪΈ͔͚ͤͦ͘ ͔͚ͨͪͦ͋ͣͦ͡ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ͍ͦ ͍͔ͫͣ ͙͔ͣͪΦ ˻͙ͤ ͍͟͡Ό;͊Όͭ 

΄͙͙͚ͪͦ͟ ͔ͫͨͭͪ͟ ͎͙͚ͨ͊ͭͦͦ͡Σ ͍·͘·͍͔͊ͣ·ͻ ͔͙͋͊ͭͪ͟Ύ͙ͣΣ ͍͙͙ͪͯͫ͊ͣΣ ͎͙͙ͪ͋͊ͣ ͙ ͔͚ͨͪͦͫͭ΄͙͙ͣΣ ͙ ͎ͣͦͯͭ 

͙͍͔͙ͨͪͫͭ ͟ ͭΎ͔͗͡·ͣ ͔͙ͦͫͦ͗ͤͤ͡ΎͣΣ ͍͟͡Ό;͊Ύ ͔͙͔͋ͫͨͦ͒͡Σ ͍͔ͤͣ͊ͭͦ;ͤͯΌ ͔͔͔͋ͪͣͤͤͦͫͭΈΣ ͻ͙ͪͦͤ;͔͙͔ͫ͟ 

͍͙͔ͦͫͨ͊ͭ͡͡Έͤ·͔ ͨͪͦͼ͔ͫͫ· ͙ ͍ͨͦ·΄͔ͤͤ·͚ ͙ͪͫ͟ ͔͔ͨͪ͒͊;͙ ˤˮ̉Φ ˿͍͔͔ͦͪͣͤͤ·͔ ͨͦ͒ͻͦ͒· ͟ ͔͡;͔͙ͤΌ ˴ˤ˭ 

͍ͦͫͤͦ·͍͊ΌͭͫΎ ͤ͊ ͔͚ͦͣͨͫͤͦ͟͟͡Σ Ή͙͚ͭͦͭͪͦͨͤͦ ͔͙͙ͭͪ͊ͨ ͫ ͯ;͔ͭͦͣ ;͍͍͙͔ͯͫͭͭ͡Έ͙ͤͦͫͭ ͍͙͔ͦ͋ͯ͒ͭ͘͡ΎΣ ͙͙ͫͭ͊͒ 

͔͍͙͊͋ͦ͊ͤ͘͡Ύ ͙ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·ͻ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͨ͊ͼ͙͔ͤͭ͊Φ ˴͡Ό;͔͍·ͣ ͍·͍ͦͦͣ͘ ͔͎ͫͦ͒ͤΎ Ύ͍͡Ύ͔ͭͫΎ 

ͪ͊ͫͭͯ΅͊Ύ ͙͙͙͔͙͔͊ͤͭ͋ͦͭͦͪͫͭͤͭͤͦͫͭ͘͟Έ ͙͎͙͍ͣͪͦͦͪ͊ͤͣͦ͘͟Σ ;ͭͦ ͔͔ͭͪ͋ͯͭ ͨͦͫͭͦΎ͎ͤͤͦͦ ͍͔͙ͦ͋ͤͦͤ͡Ύ 

͙͙ͤ͟͡;͔͙ͫ͟ͻ ͔͔ͪͦͣͤ͒͊͟ͼ͙͚ ͙ ͙ͨͦͫ͊͟ ͍ͤͦ·ͻ ͔͔͍͙ͭͪ͊ͨͭ;͔͙ͫ͟ͻ ͫͻ͔ͣΦ ˴͔ͪͦͣ ͚ͫͭ͊ͤ͒͊ͪͭͤͦ 

͔͙͔͚ͣ͒͊ͣͤͭͦͤͦ͘͟ ͔͙͙ͭͪ͊ͨΣ ͙͍͊ͭͤͦ͟ ͙͔ͨͪͣͤΎΌͭͫΎ ͙͙ͣͣͯͤͦͣͦ͒ͯͪͯ͡Ό΅͙͔ ͔ͨͪͨ͊ͪ͊ͭ·Σ 

ͺ͙͙͔͔͍͙ͦͭͪ͊ͨͭ͘;͔͙͔ͫ͟ ͔ͣͭͦ͒· ͙ ͔͔ͣͫͭͤͦ ͔͡;͔͙͔ͤΦ ˤ͊͗ͤ·ͣ ͔ͦͣͨͦͤͤͭͦͣ͟ ͔ͯͫͨ΄͚ͤͦ ͋ͦͪΈ͋· ͫ ˮ˽˽˽ 

Ύ͍͡Ύ͔ͭͫΎ ͍͔͔͔ͦ͒ͤͦͪͣͤͤͦ ͔͡;͔͙͔ͤ ͍͔ͫͻ ͍ͨͦͦ͡·ͻ ͔͍ͨ͊ͪͭͤͪͦ ͙ ͨͪͦͺ͙͙͊ͭ͊͟͟͡ ͔͙ͪͤͺ͔͟ͼ͙͙Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

͙ͤͺ͔͟ͼ͙͙Σ ͔͔͍͔ͨͪ͒͊͊ͣ·͔ ͍ͨͦͦ͡·ͣ ͔ͨͯͭͣΣ ͙ͨͨͨΣ ͍͔͔͙ͤͪ;͔͙͔ͫ͟ ͔͍͙͊͋ͦ͊ͤ͘͡ΎΣ ͙͙͙͔͙͊ͤͭ͋ͦͭͦͭͪ͊ͨ͟ΎΣ 

͙͍͍͙ͨͪͦͭͦͪͯͫͤ·͔ ͔ͨͪͨ͊ͪ͊ͭ·Σ ͙ͣͣͯͤͦͣͦ͒ͯ͡Ύͭͦͪ·Σ ͔͙͔ͪͫͭͤͭͤͦͫͭ͘ΈΣ ͙ͫͺ͙͙ͫ͡Σ ͎͔ͦͤͦͪΎΣ ͻ͙͙͊ͣ͒ͦ͘͡. 

 

ˤ͍͔͔͙͔͒ͤ 

˽͔ͪͦ͋ͣ͊͡ ͦ͗ͤͦ͟-͍͔͔͙ͤͪ;͔͙ͫ͟ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ό˴ˤ˭ύ ͙͙͡ ͙ͤͺ͔͟ͼ͙͚Σ ͔͔͍͔ͨͪ͒͊͊ͣ·ͻ ͍ͨͦͦ͡·ͣ 

͔ͨͯͭͣ όˮ˽˽˽ύΣ ͙͔͔ͣͭ ͍·ͫͦͯ͟Ό ͔͙ͣ͒ͦ͟-ͫͦͼ͙͊͡ΈͤͯΌ ͤ͊͘;͙ͣͦͫͭΈΦ ˹͔ͫͣͦͭͪΎ ͤ͊ ͤ͊͘;͙͔ͭ͡Έͤ·͔ ͔ͯͫͨͻ͙ ͍ 

͙͎͙͔͒͊ͤͦͫͭ͟ ͙ ͔͡;͔͙͙ͤΣ ͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤͦͫͭΈ Ή͙ͭͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͔ͦͫͭ͊ͭͫΎ ͤ͊ ͍·ͫͦͦͣ͟ ͍͔ͯͪͦͤΣ 

͔͍ͨͪ͒ͫͭ͊͡ΎΎ ͔ͫͪΈ͔ͤͯ͘Ό ͎ͯͪͦͯ͘ ͒͡Ύ ͔͙͍͎ͪͨͪͦ͒ͯͭͤͦͦ͟ ͍͒ͦͪͦ͘ΈΎ ͔͔͙ͤ͊ͫͤ͡Ύ ͙ ͦ͋΅͔͎ͦ ͊͟;͔͍ͫͭ͊ ͙͙͗ͤ͘Φ 

ˮ˽˽˽ ͦͻ͍͊ͭ·͍͊Όͭ ΄͙͙͚ͪͦ͟ ͔ͫͨͭͪ͟ ͙ͤͺ͔͟ͼ͙͚Σ ͍͟͡Ό;͊Ύ ͙͊ͫͫ͟͡;͔͙͔ͫ͟ ͍͔͔͙ͤͪ;͔͙͔ͫ͟ ͔͙͋ͦͤ͘͡ ό͙ͫͺ͙͙ͫ͡Σ 

͎͔ͦͤͦͪΎΣ ͣΎ͎͙͚͟ ΄͊ͤͪ͟ύΣ ͊ ͔ͭ͊͗͟ ͙͔ͦͭͤͦͫͭ͡Έͤͦ ͍ͤͦ·͔ όͻ͙͙͊ͣ͒ͦ͘͡Σ ͙ͣͦͨ͊ͣͦ͘͘͟͡Σ ͙ͭͪͻ͙ͦͣͦͤ͊͘Σ 

͍͙ͪͯͫͤ·͔ ͙ͤͺ͔͟ͼ͙͙ ς ͎ ͔͔ͪͨͫΣ ˤ˽̉Σ ˤˮ̉ύΦ 

˿͍͔͔͔ͦͪͣͤͤͦ ͔͡;͔͙͔ͤ ˮ˽˽˽ Ύ͍͡Ύ͔ͭͫΎ ͔ͦͣͨͫͤ͟͟͡·ͣ ͙ ͙͙͍͙͙͙͍ͤ͒͒ͯ͊ͪͦ͊ͤͤ͘͡·ͣΦ ˻͍͚ͫͤͦͤͦ 

͙ͨͪͤͼ͙ͨ ͔͙͙ͭͪ͊ͨ τ Ή͙ͭͦͭͪͦͨͤͦͫͭΈΣ ͭͦ ͔ͫͭΈ ͨͪΎ͔ͣͦ ͍͔͚͍͙͔ͦ͒ͫͭ͘ ͤ͊ ͍͙͔ͦ͋ͯ͒ͭ͘͡Ύ ͔͍͙͊͋ͦ͊ͤ͘͡ΎΦ ̏ͭͦ 

͙͎͔͒ͦͫͭ͊ͭͫΎΣ ͔͔ͨͪ͗͒ ͍͔͎ͫͦΣ ͊͘ ͫ;͔ͭ ͙͔͔͙ͨͪͣͤͤΎ ͙͔͙͊ͤͭ͋͊ͭͪ͊͟͡Έͤ·ͻΣ ͙͍͍͙ͨͪͦͭͦͪͯͫͤ·ͻΣ 

͙͍͎͙͍ͨͪͦͭͦͪ͋ͦ͟·ͻ ͙͙͡ ͙͍͚ͨͪͦͭͦͨͪͦͭͦͦͤ͘·ͻ ͔͍ͨͪͨ͊ͪ͊ͭͦΦ 

ˤ ͔͙͙ͭͪ͊ͨ ͔͙͋͊ͭͪ͊͟͡Έͤ·ͻ ˮ˽˽˽ ό͙ͫͺ͙͙ͫ͡Σ ͎͔ͦͤͦͪΎΣ ͻ͙͙͊ͣ͒ͦ͘͡ύ ͔͎ͪ͊ͯͦ͟͡Έͤ·ͣ ͔͊ͣͤͣ͟ ͔ͦͫͭ͊ͭͫΎ 

͙͙͙͔͙͊ͤͭ͋ͦͭͦͭͪ͊ͨ͟ΎΦ ˻͒ͤ͊ͦ͟ ͍·͋ͦͪ ͙͙͙͊ͤͭ͋ͦͭ͊͟ ͙ ͔͙ͪ͗ͣ͊ ͙͍͙͒ͦͪͦ͊ͤ͘Ύ ͨͦͫͭͦΎͤͤͦ ͔͙͔ͦͪͪͭͪͯͭͫ͟͟Ύ 

͙-͊͘͘ ͤ͊ͪ͊ͫͭ͊Ό΅͔͚ ͔͙͔͙ͪͫͭͤͭͤͦͫͭ͘ ͙͎͙͍ͣͪͦͦͪ͊ͤͣͦ͘͟Φ ˹͙͔͊ͨͪͣͪΣ ͍ ͔͡;͔͙͙ͤ ͎͔͙ͦͤͦͪΣ ͍͙͔ͦ͋ͯ͒ͭ͘͡Έ 

͚ͦͭͦͪͦ͟Σ bŜƛǎǎŜǊƛŀ ƎƻƴƻǊǊƘƻŜŀŜΣ ͔͙͔͒ͣͦͤͫͭͪͪͯͭ ͍·ͫͦͯ͟Ό ͫͨͦͫͦ͋ͤͦͫͭΈ ͟ ͍·͔ͪ͊͋ͦͭ͟ ͚ͯͫͭͦ;͙͍͙ͦͫͭΣ ͔ͯ͗ 

͔ͤ ͔͔ͪͦͣͤ͒ͯ͟ΌͭͫΎ ͫͭ͊ͪ·͔ ͊ͫͫ͟͡· ͙͙͙͍͊ͤͭ͋ͦͭͦ͟Σ ͙͔ͭ͊͟ ͊͟͟ ͻ͙ͤͦͦͤ͡·Φ ˤ͔ͣͫͭͦ Ή͎ͭͦͦΣ ͒͡Ύ ͔͡;͔͙ͤΎ 

͔͔͚ͤͦͫͦ͗ͤͤͤͦ͡ ͎͔͙ͦͤͦͪ ;͊ͫͭͦ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͼ͔ͺ͙͊ͦͫͨͦͪͤ͡· ͔ͭͪͭΈ͔͎ͦ ͔͙ͨͦͦͤ͟͡Ύ ό͙͔ͤ͊ͨͪͣͪΣ 

ͼ͔ͺ͙ͭͪ͊ͫͦͤ͟ύ ͍ ͙ͦͣ͋ͤ͊͟ͼ͙͙ ͫ ͙͙͊ͭͪͦͣ͘ͼ͙ͤͦͣ ͙͙͡ ͙͒ͦͫ͟ͼ͙͙ͤͦͣ͟͡Φ ˤ ͫͯ͡;͔͊ ͙ͫͺ͙͙ͫ͊͡ ͔͙ͨͤͼ͙͙ͤ͡͡ 

͔ͦͫͭ͊ͭͫΎ ͔ͨͪͨ͊ͪ͊ͭͦͣ ͍·͋ͦͪ͊Σ ͔ͦͫͦ͋ͤͤͦ ͤ͊ ͙ͪ͊ͤͤͻ ͙ͫͭ͊͒ΎͻΣ ͭ͊͟ ͊͟͟ ͟ ͔ͤͣͯ ͫͦͻͪ͊ͤΎ͔ͭͫΎ ͍·ͫͦ͊͟Ύ 

;͍͍͙͔ͯͫͭͭ͡ΈͤͦͫͭΈ ¢ǊŜǇƻƴŜƳŀ ǇŀƭƭƛŘǳƳΦ ˽͙ͪ ͔͎͙͙͊ͪ͡͡ ͤ͊ ͔͙ͨͤͼ͙͙ͤ͡͡ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͊͡Έ͔͙͍ͭͪͤ͊ͭͤ·͔ 
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ͫͻ͔ͣ· ͫ ͙͙ͣ͊ͪͦ͒͊ͣ͟͡ ͙͙͡ ͔ͭͭͪ͊ͼ͙͙͙ͤ͊ͣ͟͡Φ ˨͡Ύ ͔͡;͔͙ͤΎ ͻ͙͙͊ͣ͒ͦ͊͘͡ ͙͔͔ͤ͊͋ͦ͡ Ήͺͺ͔͙͍ͭͤ͟·͙ͣ 

ͫ;͙ͭ͊ΌͭͫΎ ͙ͣ͊ͪͦ͒͟͡· ό͙͙͊ͭͪͦͣ͘ͼ͙ͤύ ͙͙͡ ͔ͭͭͪ͊ͼ͙͙ͤ͟͡· ό͙͒ͦͫ͟ͼ͙͙ͤ͟͡ύΦ 

ˤ͙ͪͯͫͤ·͔ ˮ˽˽˽ ό͎͔͙ͤͭ͊͡Έͤ·͚ ͎͔͔ͪͨͫΣ ͙͍͙ͨ͊ͨͦͣ͊ͪͯͫͤ͊͡͡Ύ ͙ͤͺ͔͟ͼ͙ΎΣ ˤˮ̉ύ ͔ͭͪ͋ͯΌͭ 

͙ͨͪͤͼ͙͙ͨ͊͡Έͤͦ ͙͎ͤͦͦ ͨͦ͒ͻͦ͒͊Σ ͨͦͫͦ͟͡Έͯ͟ ͔ͨͦͤͦ͡ ͙͔͘͡;͔͙͔ͤ ͦͭ ͎͙ͣͤͦͻ ͍͙ͪͯͫͤ·ͻ ͙ͤͺ͔͟ͼ͙͚ ͨͦ͊͟ 

͔͍ͤͦͣͦ͗ͤͦ͘Φ ͔̇͡Έ ͔͙͙ͭͪ͊ͨ ς ͟ ͙͍͙͔ͯͨͪͦ͊ͤ ͦͫͭͪ·ͻ ͨͪͦΎ͍͔͙͚ͤ͡Σ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙͔ͤ ͔ͪͼ͙͙͍͍͒ͦΣ ͙͔͙͔ͫͤ͗ͤ 

͙ͪͫ͊͟ ͔͔ͨͪ͒͊;͙ ͙ ͯͯ͡;΄͔͙͔ͤ ͊͟;͔͍ͫͭ͊ ͙͙͗ͤ͘ ͨ͊ͼ͙͔ͤͭ͊Φ ˽͙ͪ ͎͔͙ͤͭ͊͡Έͤͦͣ ͎͔͔͔ͪͨͫ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ 

͙͍͍͙ͨͪͦͭͦͪͯͫͤ·͔ ͔ͨͪͨ͊ͪ͊ͭ· ό͊ͼ͙͍͙ͦͪ͟͡Σ ͍͊͊͡ͼ͙͍͙ͦͪ͟͡Σ ͺ͊ͣͼ͙͍͙ͦͪ͟͡ύΣ ͦͭͦͪ͟·͔ ͎ͣͦͯͭ ͙͔ͨͪͣͤΎͭΈͫΎ 

͊͟͟ ͍ Ή͙͙ͨͦ͒͘;͔ͫͦͣ͟ ͔͙͔ͪ͗ͣ ό͙ͨͪ ͔͙͙ͦ͋ͦͫͭͪͤύΣ ͭ͊͟ ͙ ͍ ͔͙͍ͫͯͨͪͫͫͤͦͣ ό͒͡Ύ ͨͪͦͺ͙͙͙͊ͭ͟͟͡ ;͊ͫͭ·ͻ 

͔ͪͼ͙͙͍͍͒ͦύΦ ͔͙́ͪ͊ͨΎ ˤˮ̉-͙ͤͺ͔͟ͼ͙͙ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͍·͙͍͚ͫͦͦ͊ͭͤͦ͟͟ ͙͔͍͙͚͊ͤͭͪͭͪͦͪͯͫͤͦ ͔͙͔͚ͭͪ͊ͨ 

όˤˢˢ˾́ύΣ ͦͭͦͪ͊͟Ύ ͔ͤ ͯͫͭͪ͊ͤΎ͔ͭ ͍͙ͪͯͫ ͨͦͤͦͫͭ͡ΈΌΣ ͤͦ ͍ͨͦ͒͊͡Ύ͔ͭ ͔͎ͦ ͔͙ͪͨ͊͟͡ͼ͙Ό ͒ͦ ͔͔͔ͤͦͨͪ͒͡Ύ͔͎ͣͦͦ 

͍ͯͪͦͤΎΣ ͍͍͙͍ͦͫͫͭ͊ͤ͊͊͡Ύ ͙ͣͣͯͤͤͯΌ ͺͯͤ͟ͼ͙Ό ͙ ͤ͊͘;͙͔ͭ͡Έͤͦ ͔͍ͨͪͦ͒͊͡Ύ ͙͗ͤ͘ΈΦ ˶͔;͔͙͔ͤ ˤ˽̉-͙ͤͺ͔͟ͼ͙͙ 

ό͍͙ͪͯͫ͊ ͙ͨ͊ͨͦͣ͡͡· ;͔͍͔ͦ͊͟͡ύΣ ͍·͘·͍͊Ό΅͔͚ ͎͔͙͊ͤͦͤͭ͊͡Έͤ·͔ ͍͙͋ͦͪͦ͒͊͟Σ ;͊ͫͭͦ ͍͟͡Ό;͔͊ͭ 

͔͙͍͒ͫͭͪͯͭͤ͟·͔ ͔ͣͭͦ͒· ό͙͔ͪͦ͒ͫͭͪͯ͟͟ͼ͙ΎΣ Ή͔͎ͭͪͦͦ͊ͯ͟͟͡͡Ύͼ͙ΎΣ ͔͔͊ͪͤͦ͘͡ ͔͙͔ͯ͒͊ͤ͡ύΣ ͊ ͔ͭ͊͗͟ ͔͔ͣͫͭͤͦ 

͙͔͔͙͔ͨͪͣͤͤ ͼ͙͙ͭͦͭͦͫ͟;͔͙ͫ͟ͻ ͙ ͙͙ͣͣͯͤͦͣͦ͒ͯͪͯ͡Ό΅͙ͻ ͔͍ͫͪ͒ͫͭΦ 

ˤ͊͗ͤ·ͣ ͍͔͔ͫͦͪͣͤͤ·ͣ ͔ͭͪͤ͒ͦͣ Ύ͍͡Ύ͔ͭͫΎ ͔ͦͣͨͫͤ͊͟͟͡Ύ ͔͙ͭͪ͊ͨΎΣ ͍͟͡Ό;͊Ό΅͊Ύ ͔ͤ ͭͦ͡Έͦ͟ 

Ή͙ͭͦͭͪͦͨͤ·͔ ͔͍ͫͪ͒ͫͭ͊Σ ͤͦ ͙ ͔ͨͪͨ͊ͪ͊ͭ·Σ ͍͔ͤ͊ͨͪ͊ͤͤ͡·͔ ͤ͊ ͔ͦͪͪ͟͟ͼ͙Ό ͙ͣͣͯͤͤ·ͻ ͤ͊ͪͯ΄͔͙͚ͤ ͙ 

͍͍͔͙͔ͦͫͫͭ͊ͤͦͤ͡ ͎͙ͦͪ͊ͤͣ͊͘Φ ̉͊ͫͭͦ ͤ͊ͤ͊͘;͊ΌͭͫΎ ͙ͣͣͯͤͦͣͦ͒ͯ͡Ύͭͦͪ· ͙ ͙͔ͤͭͪͺ͔ͪͦͤ· ͒͡Ύ ͍ͨͦ·΄͔͙ͤΎ 

͊͘΅͙ͭͤ·ͻ ͙ͫ͡ ͎͙ͦͪ͊ͤͣ͊͘Σ ;ͭͦ ͔ͦͫͦ͋ͤͤͦ ͊ͭͯ͊͟͡Έͤͦ ͙ͨͪ ͻ͙ͪͦͤ;͔͙ͫ͟ͻ ͙ ͔ͪͼ͙͙͍͙͒ͪͯΌ΅͙ͻ ͙ͤͺ͔͟ͼ͙ΎͻΦ 

͔́͊͗͟ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͎͔͔ͨ͊ͭͦͨͪͦͭͭͦͪ͟·Σ ͙͙͙ͨͪͦ͋ͦͭ͟ ͙ ͍͙͙ͭ͊ͣͤͤͦ-͙͔ͣͤͪ͊͡Έͤ·͔ ͔ͦͣͨͫ͟͟͡· ͒͡Ύ 

͙͙͙ͣͤͣ͊͘ͼ͙͙ ͨͦ͋ͦ;ͤ·ͻ Ήͺͺ͔͍ͭͦ͟ ͙͙͙͍͊ͤͭ͋ͦͭͦ͟ ͙ ͔͙ͯͫͦͪͤ͟Ύ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙Φ ˤ ͔ͤͦͭͦͪ͟·ͻ ͫͯ͡;͊ΎͻΣ 

͔ͦͫͦ͋ͤͤͦ ͙ͨͪ ͔ͦͫͦ͗ͤͤͤ͡·ͻ ͺͦͪͣ͊ͻΣ ͎ͣͦͯͭ ͙͔ͨͪͣͤΎͭΈͫΎ ͺ͙͙͔͔͍͙ͦͭͪ͊ͨͭ͘;͔͙͔ͫ͟ ͔ͣͭͦ͒· 

ό͎͙͔͙ͣ͊ͤͭͦͭͪ͊ͨΎΣ ͔͊ͪͤ͊͘͡Ύ ͔͙ͭͪ͊ͨΎΣ ̂ˤ̉ύΣ ͍͔ͤ͊ͨͪ͊ͤͤ͡·͔ ͤ͊ ͯͯ͡;΄͔͙͔ͤ ͙ͣͪͦ͟ͼ͙ͪͯ͟͡Ύͼ͙͙ ͙ 

ͪ͊ͫͫ͊ͫ·͍͙͔͊ͤ ͍͙͔ͦͫͨ͊ͭ͡͡Έͤ·ͻ ͙ͤͺ͙͡Έ͍ͭͪ͊ͭͦΦ 

˽͙ͪͤͼ͙ͨ· ͍͔͔͙͒ͤΎ ͨ͊ͼ͙͔ͤͭ͊ ͫ ˴ˤ˭ ͔ͭ͊͗͟ ͔͔͔͙ͨͪͭͪͨ͡ ͙͔͔͙ͣͤͤ͘ΎΥ 

1. ˿͙͙͎ͪͤͤ͟ ͙ ͪ͊ͤͤΎΎ ͙͎͙͒͊ͤͦͫͭ͊͟Υ ͙͔̊ͪͦͦ͟ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍·ͫͦͦͭͦ͟;ͤ·ͻ ͔͍ͣͭͦ͒ͦ ό˽̇˾Σ ˮ̅ˢύ 

͍ͨͦͦ͘͡Ύ͔ͭ ͍·Ύ͍͙ͭΈ ͙ͤͺ͔͟ͼ͙Ό ͤ͊ ͙ͪ͊ͤͤͻΣ ;͊ͫͭͦ ͔͙͋ͫͫͣͨͭͦͣͤ·ͻ ͙ͫͭ͊͒ΎͻΦ 

2. ˶͔;͔͙͔ͤ ͍ͨͦͦ͡·ͻ ͔͍ͨ͊ͪͭͤͪͦΥ ˻͋Ύ͔͊ͭ͘͡Έ͔ͤͦ ͍͙͔ͯͫͦ͡ ͒͡Ύ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙ͤΎ ͍͎ͨͦͭͦͪͤͦͦ 

͔͙͊ͪ͊͗ͤ͘Ύ ͙ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΎ ͙ͤͺ͔͟ͼ͙͙Φ 

3. ˴ͦͤͭͪͦ͡Έ ͙͔͘͡;͔͙ͤͤͦͫͭΥ ˽͔ͦͫ͡ ͍͔͊ͪ͘΄͔͙ͤΎ ͯͪͫ͊͟ ͔͙͙ͭͪ͊ͨ ͍͙ͨͪͦͦ͒ͭͫΎ ͊͋ͦͪ͊ͭͦͪͤ͡·͚ 

ͦͤͭͪͦ͟͡Έ ͒͡Ύ ͍͔͔͙ͨͦ͒ͭͪ͗͒ͤΎ Ή͙͙ͣͤ͊͡ͼ͙͙ ͍͙͔ͦ͋ͯ͒ͭ͘͡ΎΦ 

4. ˴ͦͤͫͯ͡Έ͙͍͙͔ͭͪͦ͊ͤΥ ˮͤͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͨ͊ͼ͙͔ͤͭ͊ ͦ ͨͯͭΎͻ ͔͔ͨͪ͒͊;͙Σ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͍͎ͨͦͦͦͦ͡ 

ͨͦͦ͟Ύ ͤ͊ ͍͔ͪͣΎ ͔͡;͔͙ͤΎ ͙ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͋͊ͪΈ͔ͪͤ·ͻ ͔͍ͣͭͦ͒ͦ ͦͤͭͪ͊͟ͼ͔ͨͼ͙͙ ͍ ͋ͯ͒ͯ΅͔ͣΦ 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͍͔͔ͫͦͪͣͤͤ·͔ ͔ͣͭͦ͒· ͔͡;͔͙ͤΎ ˴ˤ˭ τ Ήͭͦ ͨͦͫͭͦΎͤͤͦ ͍͙͍ͪ͊͊͘Ό΅͊ΎͫΎ ͙͔ͫͫͭͣ͊Σ 

ͦͭͦͪ͊͟Ύ ͙͔͊͒͊ͨͭͪͯͭͫΎ ͟ ͨͦΎ͍͔͙ͤ͡Ό ͍ͤͦ·ͻ ΄͍ͭ͊ͣͣͦΣ ͚ͯͫͭͦ;͙͍·ͻ ͟ ͔͍͊ͪͫͭ͊ͣ͟͡Σ ͙ ͙ͫͨͦ͡Έ͔ͯͭ͘ 

͔ͦͣͨͫͤ͟͟͡·͚ ͨͦ͒ͻͦ͒Σ ͫͦ;͔ͭ͊Ό΅͙͚ ͔͙͔ͣ͒͊ͣͤͭͦͤͯ͘͟ΌΣ ͙ͣͣͯͤͤͯΌ ͙ ͔͙͍ͨͦ͒͒ͪ͗͊Ό΅ͯΌ ͔͙ͭͪ͊ͨΌ ͒͡Ύ 

͙͔͙͒ͦͫͭ͗ͤΎ ͎ͨͦͤͦͦ͡ ͙͙ͤ͟͡;͔͎ͫͦͦ͟ ͙ ͙͙͎͙ͣͪͦ͋ͦͦ͟͡;͔͎ͫͦͦ͟ ͙͔͘͡;͔͙ͤΎΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˴͙͙ͤ͡;͔ͫ͊͟Ύ ͔͍͔͔͎͙͒ͪͣ͊ͭͦͤͪͦͦ͡ΎΥ ˾͍͍ͯͦͦ͒ͫͭͦ͟ ͒͡Ύ ͍ͪ͊;͔͚Φ ˤ н ͭΦ κ ˽ͦ͒ ͔ͪ͒Φ ˢΦ ˢΦ ˴͍͚ͯ͋͊ͤͦͦΦ τ ˸ ΦΥ 

ˣˮ˹˻˸Σ нлмтΦ τ ́ Φ мΣ нΦ 

2. ˤ͔͔͙ͤͪ;͔͙͔ͫ͟ ͔͙͋ͦͤ͘͡Φ κ ˤΦˢΦ ˸ͦͦ͡;͍ͦ͟Σ ˮΦˮΦ ˮ͡Έ͙ͤΣ ˸Φ˿Φ ˥͔ͦͦͯͫͤͦ͟͡Φ τ ˸ΦΥ ˸͔͙͒ͼ͙͔ͤͫͦ͟ 

͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ ͎͔͍͊ͤͭͫͭͦΣ нлмнΦ 

3. ˮͤͺ͔͟ͼ͙͙Σ ͔͔͍͔ͨͪ͒͊͊ͣ·͔ ͍ͨͦͦ͡·ͣ ͔ͨͯͭͣΦ κ ˢΦ̑Φ ˣ͊ͭ·ͪ΄͙ͤ͊Σ ˾Φ˹Φ ˴͎͍ͯͤͯͪͦΣ ˩Φ ˹Φ ͍̊͊ͣͦ͊Φ τ ˸ΦΥ 

˥̏˻́ˢ˾-˸͔͙͒͊Σ нлнлΦ 

4. ˨͔͍͔͔͎͙ͪͣ͊ͭͦͤͪͦͦ͡ΎΦ ˹͊ͼ͙ͦͤ͊͡Έ͔ͤͦ ͍͍ͪͯͦͦ͒ͫͭͦ͟Φ κ ˽ͦ͒ ͔ͪ͒Φ ̑Φ˿Φ ˣ͍ͯͭͦ͊Σ ̑Φ˴Φ ˿͙͙ͪͨͤ͊͟͟Σ ˻Φ˶Φ 

ˮ͍͍͚͊ͤͦͦΦ τ ˸ ΦΥ ˥̏˻́ˢ˾-˸͔͙͒͊Σ нлмоΦ 



˹ˢ̂̉˹̍˯ ˬ ̂˾˹ˢ˶ ζ IN SITU η                    ISSN (p) 2411-7161 / ISSN (e) 2712-9500                    Ѕ11 / 2025 

 

 

111 

5. ˾͊ͼ͙ͦͤ͊͡Έͤ͊Ύ ͺ͔͙͊ͪͣ͊ͦͭͪ͊ͨ͟Ύ ͍ ͔͍͔͔͎͙͙͒ͪͣ͊ͭͦͤͪͦͦ͡Υ ˾͍͍ͯͦͦ͒ͫͭͦ͟ ͒͡Ύ ͙ͨͪ͊ͭͯ͟͟Ό΅͙ͻ ͍ͪ͊;͔͚Φ κ 

ˢΦˢΦ ˴͍ͯ͋͊ͤͦ͊Σ ˤΦ˥Φ ˢ͙͍ͣͦ͟Σ ˩ΦˤΦ ˿͍͙͚ͦͦͦͫ͟͟͡Φ τ ˸ ΦΥ ˶͙͔ͭͭͪͪ͊Σ нллтΦ 

     ϭ xΎ΄͙͍ͣͦ͊ ̅Φ, 2025 

 

 

 

 

̂˨˴ ртф 

 ˥ ͔͍͊ͪ͊͊ ˨͔͔͗ͤͤͭ ˿͍͊ͨ͊ͪͦͤ͊ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ ͊͟ͺ͔͒ͪ· ͙͙͎͙͙ͣͪͦ͋ͦͦ͟͡  

͔͙͚́ͯͪͣͤͫ͟͟ ˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

͔͙́ͯͪͣͤͫͭ͊ͤ͟Σ ˢ΄ͻ͊͋͊͒ 
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ˢͤͤͦͭ͊ͼ͙Ύ 

˽͔͍͍ͤͣͦͦͦ͊͟͟͟Ύ ͙ͤͺ͔͟ͼ͙Ύ ͍·͘·͍͔͊ͭͫΎ ͔͙͔͚͋͊ͭͪ͟ Streptococcus pneumoniae ͙ Ύ͍͡Ύ͔ͭͫΎ ͚ͦ͒ͤͦ 

͙͘ ͍͔͒ͯ΅͙ͻ ͙ͨͪ;͙ͤ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͒·ͻ͔͊ͭ͡Έ͚ͤͦ ͙͔ͫͫͭͣ·Σ ͊ ͔ͭ͊͗͟ ͔͙͎͙ͣͤͤͭ͊Σ ͔͙ͫͨͫͫ͊ ͙ ͙ͦͭͭ͊Φ ˤ ͫͭ͊ͭΈ͔ 

͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͎͔͔͙ͨ͊ͭͦͤͭ;͔͙͔ͫ͟ ͔ͣͻ͙͊ͤͣ͘· ͙ͤͺ͔͟ͼ͙͙Σ ͙͙ͤ͟͡;͔͙͔ͫ͟ ͨͪͦΎ͍͔͙ͤ͡ΎΣ ͎ͪͯͨͨ· ͙ͪͫ͊͟ ͙ 

͔͙ͦͫͦ͗ͤͤ͡ΎΦ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔͔ͯ͒ͤͦ͡ ͙ͪ͊͘͡;͙Ύͣ ͍ ͔ͭ;͔͙͙ͤ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ ͯ ͔͔͚͒ͭ ͙ ͍ͪͦͫ͘͡·ͻΣ ͊ ͔ͭ͊͗͟ 

͍͔͔ͫͦͪͣͤͤ·ͣ ͨͦ͒ͻͦ͒͊ͣ ͟ ͙͎͙͔͒͊ͤͦͫͭ͟Σ ͔͡;͔͙ͤΌ ͙ ͨͪͦͺ͙͙͔͊ͭ͟͟͡Σ ͍͟͡Ό;͊Ύ ͍͊͟ͼ͙ͤ͊ͼ͙ΌΦ ˾͔͊ͫͫͣͦͭͪͤ· 

͍ͦͨͪͦͫ· ͙͙͙͔͙͔͙͊ͤͭ͋ͦͭͦͪͫͭͤͭͤͦͫͭ͘͟ ͙ ͍͊͗ͤͦͫͭΈ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͨͦ͒ͻͦ͒͊ ͟ ͙͔͙ͫͤ͗ͤΌ ͔͍͔͙͊͋ͦ͊ͣͦͫͭ͘͡ 

͙ ͔͙ͫͣͪͭͤͦͫͭ ͦͭ ͔͍͍͚ͨͤͣͦͦͦͦ͟͟͟ ͙ͤͺ͔͟ͼ͙͙Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  
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ENGLISH TITLE: PNEUMOCOCCAL INFECTION: CLINICAL FEATURES, 

 PATHOGENESIS, AND PREVENTION 

 

Abstract 

Pneumococcal infection, caused by Streptococcus pneumoniae, is a leading cause of respiratory 

diseases, as well as meningitis, sepsis, and otitis. This article reviews the pathogenesis of the infection, clinical 

manifestations, risk groups, and complications. Special attention is given to differences in disease course 

between children and adults, as well as current approaches to diagnosis, treatment, and prevention, 

including vaccination. Issues of antibiotic resistance and the importance of an integrated approach to reduce 

morbidity and mortality from pneumococcal infection are discussed. 

Keywords:  

pneumococcus, infection, pneumonia, meningitis, otitis, sepsis, vaccination. 
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ˤ͙͔ͦ͋ͯ͒ͭ͘͡Έ ͙ ͎͔͔ͨ͊ͭͦͤ͘ 

˽͔͍ͤͣͦͦ͟͟͟ όStreptococcus pneumoniae) τ ͎͙͔ͪ͊ͣͨͦͦ͗ͭ͡͡Έͤ͊Ύ ͙͍͒ͨͦͦͦ͊͟͟͟͡Ύ ͔͙͋͊ͭͪ͟ΎΣ 

ͫͨͦͫͦ͋ͤ͊Ύ ͍·͘·͍͊ͭΈ ΄͙͙͚ͪͦ͟ ͔ͫͨͭͪ͟ ͔͍͙͚͊͋ͦ͊ͤ͘͡Φ ˻͍͚ͫͤͦͤͦ ͎͔͔͙ͨ͊ͭͦͤͭ;͔͙͚ͫ͟ ͔ͣͻ͙͊ͤͣ͘ τ ͎͔͙͊͒͘Ύ 

͟ Ή͙͔͙ͨͭ͊͡͡Έͤ·ͣ ͔ͭ͊ͣ͟͟͡ ͒·ͻ͔͊ͭ͡Έͤ·ͻ ͔͚ͨͯͭΣ ͙ͦͦͤ͊͘͟͡ͼ͙Ύ ͙͙͚ͫͫͭͦ͘͡ ͦ͋ͦͦ͡;͙͟ ͎͙ͤͦͫͦͦͭ͟͡ ͙ 

ͨͪͦ͒ͯͼ͙͍͙͔ͪͦ͊ͤ ͺ͍͊ͭͦͪͦ͟ ͍͙͔͙ͪͯͤͭͤͦͫͭ͡Σ ͙ͭ͊͟ͻ ͊͟͟ ͊ͨͫͯ͊͟͡Σ ͔͍͙͙ͨͤͣͦͤ͘͡ ͙ ͔ͨͪͦͭ͊͘·Φ ͙̏ͭ ͺ͊ͭͦͪ͟· 

͍ͫͨͦͫͦ͋ͫͭͯΌͭ ͔͙ͯͦͤͤ͟͡Ό ͦͭ ͙͎ͣͣͯͤͤͦͦ ͍͔ͦͭͭ͊Σ ͍͔͔͙ͨͦͪ͗͒ͤΌ ͔͚ͭ͊ͤ͟ ͙ ͍͙͙ͪ͊ͭ͘Ό ͍͔͙ͦͫͨ͊ͤ͡ΎΦ ˮ͍͙ͤ͊͘Ύ 

͔͙͚͋͊ͭͪ͟ ͍ ͙͙͔ͤ͗ͤ ͔ͦͭ͒͡· ͒·ͻ͔͊ͭ͡Έ͚ͤͦ ͙͔ͫͫͭͣ·Σ ͍ͪͦͦͭͦ͟͟ ͙͙͡ ͦ͋ͦͦ͡;͙͟ ͎ͣͦ͊͘ ͙͍͙ͨͪͦ͒ͭ ͟ 

ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ ͔͍͙͙ͨͤͣͦͤΣ ͔͙ͫͨͫͫ͊ ͙ ͔͙͎͙ͣͤͤͭ͊Φ ˹͔͍͔͊ͫ͒ͫͭͤͤ͡·͔ ͙ ͙͔͖ͨͪͦ͋ͪͭͤͤ·͔ ͺ͊ͭͦͪ͟·Σ 

͍͟͡Ό;͊Ύ ͔ͦͫ͊͋ͤͤ͡͡·͚ ͙͙͔ͣͣͯͤͭͭΣ ͻ͙ͪͦͤ;͔͙͔ͫ͟ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ ͙ ͍ͦͪ͊ͫͭͤ͘·͔ ͔͙ͦͫͦ͋ͤͤͦͫͭΣ ͍͙͡ΎΌͭ ͤ͊ 

ͭΎ͔͗ͫͭΈ ͙ͤͺ͔͟ͼ͙͙ ͙ ͙ͪͫ͟ ͔͙͚ͦͫͦ͗ͤͤ͡Φ 

˴͙͙ͤ͡;͔͙͔ͫ͟ ͨͪͦΎ͍͔͙ͤ͡Ύ ͯ ͔͔͚͒ͭ 

̂ ͔͔͚͒ͭ ͔͍͍ͨͤͣͦͦͦ͊͟͟͟Ύ ͙ͤͺ͔͟ͼ͙Ύ ;͊ͫͭͦ ͔͔ͨͪͦͭ͊ͭ͟ ͭΎ͔͗ͦ͡ ͙͘-͊͘ ͔͔͙ͤͪͦͫͭ͘͡ ͙͚ͣͣͯͤͤͦ ͙͔ͫͫͭͣ· 

͙ ͙ͯ͘͟ͻ ͒·ͻ͔͊ͭ͡Έͤ·ͻ ͔͚ͨͯͭΦ ˹͙͔͔͊͋ͦ͡ ͖ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·͔ ͺͦͪͣ· τ ͔͍͙ͨͤͣͦͤΎΣ ͦͫͭͪ·͚ ͔͙͚ͫͪ͒ͤ ͙ͦͭͭ 

͙ ͔͙͎͙ͣͤͤͭΦ ˽͔͍͙ͤͣͦͤΎ ͍͔ͫͦͨͪͦͦ͗͒͊ͭͫΎ ͍·͚ͫͦͦ͟ ͔͔͚ͭͣͨͪ͊ͭͯͪͦΣ ͊͟΄͔ͣ͡Σ ͦ͒·΄͚ͦ͟ ͙ ͼ͙͊ͤͦͦͣ͘Φ ˽͙ͪ 

͔͙͎͙͔ͣͤͤͭ ͨͦΎ͍͡ΎΌͭͫΎ ͎͍ͦͦͤ͊͡Ύ ͋ͦ͡ΈΣ ͍ͪͦͭ͊Σ ͙͎͙ͪ͒ͤͦͫͭΈ ͊ͭ͘·ͦ͡;ͤ·ͻ ͣ·΄ͼΣ ͎͙ͫͯ͒ͦͪͦΦ ˻͙ͭͭ 

ͨͪͦΎ͍͡Ύ͔ͭͫΎ ͋ͦ͡ΈΌ ͍ ͯͻ͔Σ ͙͔͙͔ͫͤ͗ͤͣ ͫͯ͡ͻ͊ ͙ ͙͔ͪ͊͒ͪ͊͗ͭ͘͡ΈͤͦͫͭΈΌ ͔͖ͪ͋ͤ͊͟Φ ̉͊ͫͭͦ ͙ͤͺ͔͟ͼ͙Ύ ͔͔ͨͪͦͭ͊ͭ͟ 

ͫ ͍·͚ͫͦͦ͟ ;͚͊ͫͭͦͭͦ ͔͙͚ͦͫͦ͗ͤͤ͡Σ ͍͟͡Ό;͊Ύ ͔͙ͫͨͫͫ ͙ ͒·ͻ͔͊ͭ͡ΈͤͯΌ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦͫͭΈΦ ˾͊ͤͤΎΎ ͙͎͙͒͊ͤͦͫͭ͊͟ 

͙ ͍͔͍͔͔͔ͫͦͪͣͤͤͦ ͔͡;͔͙͔ͤ ͙͙͙͙͊ͤͭ͋ͦͭ͊ͣ͟ Ύ͍͡ΎΌͭͫΎ ͙͙ͪͭ͟;͔͙ͫ͟ ͍͊͗ͤ·͙ͣ ͒͡Ύ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙ͤΎ 

ͭΎ͖͗͡·ͻ ͙ͫͻ͍ͦ͒ͦΦ 

˴͙͙ͤ͡;͔͙͔ͫ͟ ͨͪͦΎ͍͔͙ͤ͡Ύ ͯ ͍ͪͦͫ͘͡·ͻ 

̂ ͍ͪͦͫ͘͡·ͻ ͔͍͍ͨͤͣͦͦͦ͊͟͟͟Ύ ͙ͤͺ͔͟ͼ͙Ύ ;͊΅͔ ͨͪͦΎ͍͡Ύ͔ͭͫΎ ͔͍͙͔͚ͨͤͣͦͤ ͙ ͔͙͋͊ͭͪ͊͟͡Έͤ·ͣ 

͔͙͎͙ͣͤͤͭͦͣΦ ˿͙ͣͨͭͦͣ· ͍͟͡Ό;͊Όͭ ͊͟΄͔͡Έ ͫ ͔͔͙͔ͦͭ͒ͤͣ͡ ͣͦͪͦͭ͟·Σ ͙͡ͻͦͪ͊͒ͯ͟Σ ͙͋ͦ͡ ͍ ͎͙ͪͯ͒ ͙ ͦ͒·΄ͯ͟Φ 

˸͔͙͎͙ͤͤͭ ͍͔ͫͦͨͪͦͦ͗͒͊ͭͫΎ ͎͍͚ͦͦͤͦ͡ ͋ͦ͡ΈΌΣ ͤ͊ͪͯ΄͔͙͔ͤͣ ͙ͫͦͤ͊ͤ͘Ύ ͙ ͍͚ͪͦͭͦΦ ̂ ͙ͨͦ͗͡·ͻ ͨ͊ͼ͙͔͍ͤͭͦ ͙ 

͡Ό͔͚͒ ͫ ͻ͙ͪͦͤ;͔͙͙ͫͣ͟ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ͙ͣ ͙ͤͺ͔͟ͼ͙Ύ ͔ͣͦ͗ͭ ͔ͨͪͦͭ͊ͭ͟Έ ͙͙͊ͭͨ;ͤͦΣ ͫ ͙͚ͤͦ͘͟ ͔͔͚ͭͣͨͪ͊ͭͯͪͦ 

͙ ͍ͫ͊͋ͦ͡·͔ͪ͊͗ͤͤ·͙ͣ ͙͙ͫͣͨͭͦͣ͊ͣΣ ;ͭͦ ͊ͭͪͯ͒ͤ͘Ύ͔ͭ ͙͎͙͒͊ͤͦͫͭͯ͟Φ ˤ͊͗ͤ·ͣ ͔͊ͫͨͭͦͣ͟ Ύ͍͡Ύ͔ͭͫΎ ͦͼ͔ͤ͊͟ 

͙ͪͫ͊͟ ͔͙͚ͦͫͦ͗ͤͤ͡Σ ͙ͭ͊͟ͻ ͊͟͟ ͔͙ͫͨͫͫΣ ͔͔ͫͪ͒;ͤͦ-͙ͫͦͫͯ͒ͫͭ·͔ ͤ͊ͪͯ΄͔͙ͤΎ ͙  ͒·ͻ͔͊ͭ͡Έͤ͊Ύ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦͫͭΈΦ 

˽͙ͯͭ ͔͔ͨͪ͒͊;͙ ͙ Ή͙͔͙͎͙ͨ͒ͣͦͦ͡Ύ 

˽͔͍͍ͤͣͦͦͦ͊͟͟͟Ύ ͙ͤͺ͔͟ͼ͙Ύ ͪ͊ͫͨͪͦͫͭͪ͊ͤΎ͔ͭͫΎ ͔͙ͨͪͣͯ΅͔͍͔ͫͭͤͤͦ ͍ͦ͒ͯ͘΄ͤͦ-͔͊ͨ͟͡Έͤ·ͣ ͔ͨͯͭͣΣ 

͔͔ͪ͗ ;͔͔ͪ͘ ͦͤͭ͊ͭ͟͟ ͫ ͖͊ͪ͊͗ͤͤ͘·͙ͣ ͔͔͙ͨͪ͒ͣͭ͊ͣ ͙ ͙͙ͫͫͭ͘͡·͙ͣ ͦ͋ͦͦ͡;͙͊ͣ͟Φ ˴͙ͦͦͤ͊͘͡ͼ͙Ύ ͎͙ͤͦͫͦͦͭ͟͡ 

͔ͣͦ͗ͭ ͋·ͭΈ ͔͙͚͋ͫͫͣͨͭͦͣͤͦΣ ;ͭͦ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͫͪ͟·ͭͦͣͯ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΌ ͙ͤͺ͔͟ͼ͙͙Φ ˨͔͙ͭ ͒ͦ р ͔ͭ͡ ͙ 

͙ͨͦ͗͡·͔ ͡Ό͙͒ Ύ͍͡ΎΌͭͫΎ ͙͔͔ͤ͊͋ͦ͡ ͯΎ͍͙ͣ͘·͙ͣ ͎͙ͪͯͨͨ͊ͣΦ ͙͔͙͎͙̏ͨ͒ͣͦͦ͡;͔͙͔ͫ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 

ͨͦ͊͘͟·͍͊Όͭ ͍·ͫͦͯ͟Ό ͔͍͔͊͋ͦ͊ͣͦͫͭ͘͡Έ ͍ ͙͔ͣͤ͘-͍͔͔͙͚ͫͤͤ ͔͙ͨͪͦ͒ ͙ ͍ ͍͙ͯͫͦ͡Ύͻ ͍͎ͣ͊ͫͫͦͦͦ ͔͙ͫͦͨͤ͟͡Ύ 

͡Ό͔͚͒Σ ͙͔ͤ͊ͨͪͣͪΣ ͍ ͔͙͒ͭͫ͟ͻ ͫ͊͒͊ͻ ͙ ΄ͦ͊͟͡ͻΦ ˴ͦͤͭͪͦ͡Έ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΎ ͙ͤͺ͔͟ͼ͙͙ ͔͔ͭͪ͋ͯͭ ͍͊͟ͼ͙ͤ͊ͼ͙͙ 

͙ ͨͪͦͺ͙͙͊ͭ͟͡;͔͙ͫ͟ͻ ͔͙ͣͪͦͨͪΎ͙͚ͭΣ ͍͟͡Ό;͊Ύ ͫͦ͋͡Ό͔͙͔͒ͤ ͎͙͎͙͔ͤ· ͙ ͍͔͍͔͔͔ͫͦͪͣͤͤͦ ͔͡;͔͙͔ͤ 

ͦͤͭ͊ͭͤ͟͟·ͻ ͙͡ͼΦ 

˨͙͎͙͊ͤͦͫͭ͊͟ 

˨͙͎͙͊ͤͦͫͭ͊͟ ͔͍͍͚ͨͤͣͦͦͦͦ͟͟͟ ͙ͤͺ͔͟ͼ͙͙ ͍ͦͫͤͦ·͍͔͊ͭͫΎ ͤ͊ ͙͙ͤ͟͡;͔͙ͫ͟ͻ ͒͊ͤͤ·ͻΣ ͊͋ͦͪ͊ͭͦͪͤ͡·ͻ ͙ 

͙͔ͤͫͭͪͯͣͤͭ͊͡Έͤ·ͻ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎͻΦ ˤ͊͗ͤ· ͦ͋΅͙͚ ͙͊ͤ͊͘͡ ͍͙ͪͦ͟Σ ͙͙͎͙ͣͪͦ͋ͦͦ͟͡;͔͙͔ͫ͟ ͔ͣͭͦ͒· ό͔͍ͨͦͫ 

ͣͦͪͦͭ͟·Σ ͍͙ͪͦ͟ ͙͙͡ ͙͍ͦͪ͊͟͡ύΣ ͔͎͙ͫͪͦͦ͡;͔͙͔ͫ͟ ͔ͭͫͭ· ͙ ˽̇˾ ͒͡Ύ ͍·Ύ͍͔͙ͤ͡Ύ ˨˹˴ ͍͙͔ͦ͋ͯ͒ͭ͘͡ΎΦ 

˾͔͎͔͎ͤͭͤͦͪ͊ͺ͙Ύ ͙͙͡ ˴́ ͎͚ͪͯ͒ͤͦ ͔͙ͭ͟͟͡ ͍ͨͦͦ͘͡ΎΌͭ ͦͼ͔͙ͤͭΈ ͔͙͔ͨͦͪ͊͗ͤ ͖͎͙͟͡ͻ ͙ͨͪ ͔͍͙͙ͨͤͣͦͤΦ ̂ ͔͔͚͒ͭ 

͙ ͔ͦͫ͊͋ͤͤ͡͡·ͻ ͍ͪͦͫ͘͡·ͻ ͙͎͙͒͊ͤͦͫͭ͊͟ ͔ͦͫͦ͗ͤͤ͊͡ ͙͙͊ͭͨ;͚ͤͦ ͙͙ͤ͟͡;͔͚ͫͦ͟ ͙͚͊ͪͭͤͦ͟Σ ;ͭͦ ͔͔ͭͪ͋ͯͭ 

͔͎ͦͣͨͫͤͦͦ͟͟͡ ͨͦ͒ͻͦ͒͊ ͙ ͍·͚ͫͦͦ͟ ͙͔ͨͦ͒ͦͪͭ͘͡Έ͙ͤͦͫͭ ͯ ͍ͪ͊;͊Φ 

 ˶ ͔;͔͙͔ͤ ͙ ͙͙͙͔͙͊ͤͭ͋ͦͭͦͭͪ͊ͨ͟Ύ 

˻͍͚ͫͤͦͤͦ ͔ͣͭͦ͒ ͔͡;͔͙ͤΎ τ ͙͙͙͔͙͊ͤͭ͋ͦͭͦͭͪ͊ͨ͟ΎΦ ˽͙͔ͪͣͤΎΌͭͫΎ ͔͙ͨͤͼ͙͙ͤ͡͡· ό͙͊ͣͦͫ͟ͼ͙͙ͤ͡͡ύΣ 
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ͼ͔ͺ͙͊ͦͫͨͦͪͤ͡· ͙ ͙ͣ͊ͪͦ͒͟͡·Σ ͍·͋ͦͪ ͍͙͙͊ͫͭ͘ ͦͭ ͭΎ͔͙͗ͫͭ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ ͙ ;͍͍͙͔ͯͫͭͭ͡Έ͙ͤͦͫͭ 

͍͙͔ͦ͋ͯ͒ͭ͘͡ΎΦ ˤ ͫͯ͡;͊Ύͻ ͭΎ͖͎͗ͦͦ͡ ͔ͭ;͔͙ͤΎ ͔͔ͭͪ͋ͯͭͫΎ ͎͙͙ͦͫͨͭ͊͊͘͡ͼ͙Ύ ͙ ͔͔ͨ͊ͪͤͭͪ͊͡Έ͔ͤͦ ͍͍͔͔͙͔͒ͤ 

͙͙͙͍͊ͤͭ͋ͦͭͦ͟Φ ˿͙͙ͣͨͭͦͣ͊ͭ;͔ͫ͊͟Ύ ͔͙ͭͪ͊ͨΎ ͍͟͡Ό;͔͊ͭ ͙͗͊ͪͦͨͦͤ͗͊Ό΅͙͔ ͔͍ͫͪ͒ͫͭ͊Σ ͙͔͙ͫͦͪͦ͒ͦͭͪ͊ͨ͟͡Ό 

͙ͨͪ ͒·ͻ͔͊ͭ͡Έ͚ͤͦ ͔ͤ͒ͦͫͭ͊ͭͦ;͙ͤͦͫͭ ͙ ͔͙͍ͨͦ͒͒ͪ͗͊Ό΅͔͔ ͔͡;͔͙͔ͤΦ ˤ͊͗ͤͦ ͯ;͙ͭ·͍͊ͭΈ ͪ͊ͫͭͯ΅ͯΌ 

͙͙͙͔͙͔͊ͤͭ͋ͦͭͦͪͫͭͤͭͤͦͫͭ͘͟Έ ͔͍͍ͨͤͣͦͦͦ͟͟͟Σ ;ͭͦ ͔͔͒͊ͭ͡ ͍͔͍͔͔ͫͦͪͣͤͤͯΌ ͙͎͙͒͊ͤͦͫͭͯ͟ ͙ ͪ͊ͼ͙ͦͤ͊͡Έ͔ͤͦ 

͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͙͙͙͍͊ͤͭ͋ͦͭͦ͟ ͟͡Ό;͔͍·͙ͣ ͔͙͊ͫͨͭ͊ͣ͟ ͔ͯͫͨ΄͎ͤͦͦ ͔͡;͔͙ͤΎΦ 

˽ͪͦͺ͙͙͊ͭ͊͟͟͡ ͙ ͍͊͟ͼ͙ͤ͊ͼ͙Ύ 

ˤ͊͟ͼ͙ͤ͊ͼ͙Ύ Ύ͍͡Ύ͔ͭͫΎ ͙͔͔ͤ͊͋ͦ͡ Ήͺͺ͔͙͍͚ͭͤͦ͟ ͔͚ͣͪͦ ͨͪͦͺ͙͙͙͊ͭ͟͟͡Φ ˿ͯ΅͔͍ͫͭͯΌͭ 

͔͍͍ͨͤͣͦͦͦ͟͟͟·͔ ͦͤ͟ΆΌ͎͙͍ͪͦ͊ͤͤ·͔ ͙ ͙ͨͦͫ͊͡ͻ͙͊ͪ͒ͤ·͔ ͍͊͟ͼ͙ͤ·Σ ͦͭͦͪ͟·͔ ͙ͫͤ͗͊Όͭ ͙ͪͫ͟ ͭΎ͖͗͡·ͻ 

ͺͦͪͣ ͙ͤͺ͔͟ͼ͙͙Σ ͔ͦͫͦ͋ͤͤͦ ͯ ͔͔͚͒ͭ ͙ ͙ͨͦ͗͡·ͻ ͡Ό͔͚͒Φ ˨͙͔ͦͨͦͤͭ͡͡Έͤͦ ͍͊͗ͤ· ͫͦ͋͡Ό͔͙͔͒ͤ ͍͙ͨͪ͊͡ 

͎͙͎͙͔ͤ·Σ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙͔ͤ ͦͤͭ͊ͭ͊͟͟ ͫ ͋ͦ͡Έͤ·͙ͣΣ ͔͔͙͔ͯͪͨͤ͟͡ ͙͙͔ͣͣͯͤͭͭ͊ ͙ ͍͔͍͔͔͔ͫͦͪͣͤͤͦ ͔͡;͔͙͔ͤ 

ͦͫͭͪ·ͻ ͔͙ͪͫͨͪ͊ͭͦͪͤ·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Φ ˤ͊͟ͼ͙ͤ͊ͼ͙Ύ ͔ͭ͊͗͟ ͙͔ͫͤ͗͊ͭ ͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ ͔͙͙͋͊ͭͪ͟ ͍ 

ͨͦͨͯ͡Ύͼ͙͙Σ ͍ͫͨͦͫͦ͋ͫͭͯΎ ͔͙͍͚ͦͭͤͦ͟͟͡͡ ͊͘΅͙͔ͭΦ 

ˤ͊͟ͼ͙ͤ͊ͼ͙Ύ ͙͍ͨͪͦͭ ͔͍͍͚ͨͤͣͦͦͦͦ͟͟͟ ͙ͤͺ͔͟ͼ͙͙ ͙ͭͨ· ͍͊͟ͼ͙ͤΥ  

мΦ ˴ͦͤΆΌ͎͙͍ͪͦ͊ͤͤ·͔ ͍͊͟ͼ͙ͤ· ό˽˴ˤύ 

˽͙͔ͪͣͪ·Υ ˽͔͍ͤͣͦ-13 (PCVмоύΣ ˽͔͍ͤͣͦ-15 (PCVмрύΣ ˽͔͍ͤͣͦ-20 (PCV20) 

͙̅ͦͪͣͪͯΌͭ ͔͔͋ͦ͡ ͙ͫ͡Έͤ·͚ ͙ ͙͔͒ͭ͡͡Έͤ·͚ ͙͙͔ͣͣͯͤͭͭΦ 

ˮͫͨͦ͡Έͯ͘ΌͭͫΎ ͯ ͔͔͚͒ͭ ͫ н ͔ͣͫΎͼ͔͍ ͙ ͯ ͍ͪͦͫ͘͡·ͻΦ 

нΦ ˽͙ͦͫ͊͡ͻ͙͊ͪ͒ͤ͊Ύ ͍͊͟ͼ͙ͤ͊ ό˽˽ˤно κ PPSV23) 

˽ͦͪ͟·͍͔͊ͭ но ͔͙ͫͪͦͭͨ͊ ͔͍ͨͤͣͦͦ͊͟͟͟Φ 

˽͙͔ͪͣͤΎ͔ͭͫΎ ͯ ͍ͪͦͫ͘͡·ͻ ͙ ͍ͨͦ͒ͪͦͫͭͦ͟ ͫͭ͊ͪ΄͔ му ͔ͭ͡Σ ;͊΅͔ ͍ ͎ͪͯͨͨ͊ͻ ͙ͪͫ͊͟Φ 

˿ͻ͔ͣ· ͍͊͟ͼ͙ͤ͊ͼ͙͙Υ ˨͔͙ͭ όͦ͋·;ͤͦ ͨͦ ͤ͊ͼ͙ͦͤ͊͡Έͤͦͣͯ ͔͊ͤ͒͊ͪ͟͡Όύ 

PCV13 / PCV15 / PCVнлΥ н ͔ͣͫ Ҧ п ͔ͣͫ Ҧ мнςмр ͔ͣͫ ό͍͙͙͊ͫͭ͘ ͦͭ ͫͭͪ͊ͤ· ͙ ͍͊͟ͼ͙ͤ·ύ 

ˤͪͦͫ͘͡·͔Υ ˮ͙͙͍ͣͣͯͤͪͦ͊ͤͤ͘·͔ ͔͔ͪ͊ͤ ͔ͤ ͋·͙͡Υ ˻͒ͤͦͪ͊ͭͤ͊͟Ύ ͒ͦ͊͘ PCV20, 

ˮ͙͡ PCVмоΣ ͔͊ͭͣ͘ ;͔͔ͪ͘ у ͔͔ͤ͒͡Έ PPSV23. 

˽͊ͼ͙͔ͤͭ· ͎ͪͯͨͨ· ͙ͪͫ͊͟Υ 

˩͙ͫ͡ ͔͔ͪ͊ͤ ͔ͤ ͍͊͟ͼ͙͙͍ͤͪͦ͊ͤ·Υ 

PCVмо Ҧ ;͔͔ͪ͘ у ͔͔ͤ͒͡Έ PPSV23. 

˽͙ͪ ͙͔ͣͣͯͤͦ͒ͺ͙ͼ͙͔ͭ ͙͙͡ ͍͙͙ͦͭͫͯͭͫͭ ͔͔͖͙ͫͤ͘͟͡ τ ͫ ͎ͭͪͦͦ ͨͦ ͪ͊ͫ΄͙͔͚ͪͤͤͦ ͫͻ͔͔ͣΦ 

̏ͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͍͊͟ͼ͙ͤ͊ͼ͙͙Υ мύͫͤ ͙͔͗͊ͭ ͙ͪͫ͟ ͭΎ͔͚͗ͦ͡ ͔͍͙͙ͨͤͣͦͤΦ 

нύ͔̂ͣͤΈ΄͔͊ͭ ͍͔ͪͦΎͭͤͦͫͭΈ ͔͙͎͙ͣͤͤͭ͊ ͙ ͔͙ͫͨͫͫ͊Φ 

3)ͫ ͙͔ͤ͗͊ͭ ͔ͫͣͪͭͤͦͫͭΈΦ 

4)ͯ ͔ͣͤΈ΄͔͊ͭ ;͙ͫͦ͡ ͎͙͙ͦͫͨͭ͊͊͘͡ͼ͙͚Φ 

˽͙͍͙ͪͦͭͦͨͦ͊͊ͤ͘͟ΎΥ 

́Ύ͔͗͊͡Ύ ͔͎͙͊ͪ͡͡;͔ͫ͊͟Ύ ͔ͪ͊͟ͼ͙Ύ ͤ͊ ͔ͨͪ͒·͒ͯ΅ͯΌ ͒ͦͯ͘Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ ˮ͍͍͊ͤͦ ˢΦ˽Φ ˽͔͍͍ͤͣͦͦͦ͊͟͟͟Ύ ͙ͤͺ͔͟ͼ͙ΎΥ ͙͙ͤ͊͟͟͡ ͙ ͔͡;͔͙͔ͤΦ τ ˸ ͍ͦͫ͊͟Υ ˸͔͙͒ͼ͙ͤ͊Σ нлмнΦ τ онл ͫΦ 

нΦ ˽͔͍ͭͪͦ ˤΦˮΦ ˮͤͺ͔͟ͼ͙ͦͤͤ·͔ ͔͙͋ͦͤ͘͡ ;͔͍͔ͦ͊͟͡Φ τ ˿ ͊ͤͭ͟-˽͔͔͎ͭͪ͋ͯͪΥ ˽͙͔ͭͪΣ нлмлΦ τ оуп ͫΦ 

оΦ ˿͙͍͒ͦͪͦ ̑Φ˹Φ ˣ͔͙͊ͭͪ͊͟͡Έͤ·͔ ͙ͤͺ͔͟ͼ͙͙ ͒·ͻ͔͊ͭ͡Έͤ·ͻ ͔͚ͨͯͭΦ τ ˸ ͍ͦͫ͊͟Υ ˹͊ͯ͊͟Σ нллуΦ τ нуу ͫΦ 

пΦ ˴͔ͯͤ͘ͼ͍ͦ ˢΦˢΦ ͙͔͙͎͙̏ͨ͒ͣͦͦ͡Ύ ͙ ͨͪͦͺ͙͙͊ͭ͊͟͟͡ ͙ͤͺ͔͟ͼ͙ͦͤͤ·ͻ ͔͔͚͋ͦͤ͘͡Φ τ ˸ ͍ͦͫ͊͟Υ ˢ͔͙͊͒ͣ͟ΎΣ нлммΦ 

τ оос ͫΦ 

5. ˶ ͔͔͔͍͋͒ ˿ΦˤΦ ˽͎͔͔͊ͭͦͤ͘ ͙ ͔͙ͭͪ͊ͨΎ ͔͙͋͊ͭͪ͊͟͡Έͤ·ͻ ͙ͤͺ͔͟ͼ͙͚Φ τ ˿ ͊ͤͭ͟-˽ ͔͔͎ͭͪ͋ͯͪΥ ͙̅ͭͦͫΣ нллфΦ τ олп ͫΦ 

 

ϭ˥ ͔͍͊ͪ͊͊ ˨. .˿, 2025 
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˥͊ͪ͒·͔͍ ͎͎͔͙́͊͊ͤ͒͡ ˨͍͔͍͙ͦͤͦ͡;  

ˢ͙͔ͫͫͭͤͭ ˴͊ͺ͔͒ͪ· ˽͙ͫͻ͙͙͊ͭͪΎ ͎͙͙ͤ͊ͪͦͦ͟͡ ͙ ˸͔͙͙͒ͫͤ͊ ͙ͨͫͻ͎͙͊ͦ͡Ύ  

˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͙͍͔͙͔ͯͤͪͫͭͭ͊ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

ˤ˶ˮ̒˹ˮ˩ ˴̂˾˩˹ˮ̒ ˹ˢ ˻˾˥ˢ˹ˮ˭˸ ̉˩˶˻ˤ˩˴ˢ 

 

ˢͤͤͦͭ͊ͼ͙Ύ  

˴͔͙͔ͯͪͤ ͭ͊͋͊͊͟ Ύ͍͡Ύ͔ͭͫΎ ͚ͦ͒ͤͦ ͙͘ ͙͔͔ͤ͊͋ͦ͡ ͤ͊͘;͙ͣ·ͻ ͙ ͔͍͙ͨͪ͒ͦͭͪ͊ͭͣ·ͻ ͙ͨͪ;͙ͤ 

͔͍͔͙͊͋ͦ͊ͣͦͫͭ͘͡Σ ͙͍͙͙ͤ͊͒ͤͦͫͭ͡ ͙ ͔͔͍͔͔͚ͨͪ͗͒ͪͣͤͤͦ ͔͙ͫͣͪͭͤͦͫͭ ͍ͦ ͍͔ͫͣ ͙͔ͣͪΦ ́͊͋͊;ͤ·͚ ͒·ͣ 

͔͙ͫͦ͒ͪ͗ͭ ͭ·ͫΎ;͙ ͻ͙͙ͣ;͔͙ͫ͟ͻ ͍͔΅͔͍ͫͭΣ ͍͟͡Ό;͊Ύ ͙͙ͤͦͭͤ͟Σ ͫͣͦ͡· ͙ ͎ͯ͊ͪͤ·͚ ͎͊͘Σ ͦͭͦͪ͟·͔ ͦ͊͘͟·͍͊Όͭ 

͙͔͔ͫͫͭͣͤͦ ͙ͭͦͫ͟;͔͔ͫͦ͟Σ ͊ͤ͟ͼ͔͎͔͔ͪͦͤͤͦ ͙ ͎͔͔ͣͯͭ͊ͤͤͦ ͍͔͚͍͙͔ͦ͒ͫͭ͘ ͤ͊ ͍͔ͫ ͎ͦͪ͊ͤ· ͙ ͙͔ͫͫͭͣ· 

;͔͍͔ͦ͡;͔͎ͫͦͦ͟ ͎͙ͦͪ͊ͤͣ͊͘Φ ˤ ͒͊ͤͤͦͣ ͔ͦ͋ͦͪ͘ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͟͡Ό;͔͍·͔ ͔ͣͻ͙͊ͤͣ͘· ͙ ͎͙ͨ͊ͭͦͦ͡;͔͙͔ͫ͟ 

͔͍͙ͨͦͫ͒ͫͭ͡Ύ ͍͙͡Ύ͙ͤΎ ͔͙ͯͪͤ͟Ύ ͤ͊ ͔͔ͫͪ͒;ͤͦ-͙ͫͦͫͯ͒ͫͭͯΌΣ ͒·ͻ͔͊ͭ͡ΈͤͯΌΣ ͙ͨ΅͔͍͙͔͊ͪͭ͡ΈͤͯΌΣ ͔͍ͤͪͤͯΌ ͙ 

͔͙͍ͪͨͪͦ͒ͯͭͤͯ͟Ό ͙͔ͫͫͭͣ·Σ ͊ ͔ͭ͊͗͟ ͔͎ͦ ͪͦ͡Έ ͍ ͍͙͙͙ͪ͊ͭ͘ ͦ͊͘͟͡;͔͍͔ͫͭͤͤ·ͻ ͍͍͙͚ͤͦͦͦ͋ͪ͊ͦ͊ͤ͘Φ 

˽ͦ͒;͔͙͍͔ͪ͊ͭͫ͟Ύ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͍ͨͦ·΄͔͙ͤΎ ͍͔͔͙ͦͫ͒ͦͣͤͤͦͫͭ͡ ͦ ͎ͨ͊ͯ͋ͤ·ͻ ͔͍͙ͨͦͫ͒ͫͭ͡Ύͻ 

͔͙ͭ͊͋͊ͦͯͪͤ͟͟Ύ ͙ ͍͊͗ͤͦͫͭΈ ͔ͦͣͨͫͤ͟͟͡·ͻ ͎ͨͪͦͪ͊ͣͣ ͨͦ ͋ͦͪΈ͔͋ ͫ Ή͚ͭͦ ͍͙͙͊ͫͣͦͫͭ͘ΈΌΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡ 

͙͙ͤͦͭͤ͟Σ ͭ͊͋͊;ͤ·͚ ͒·ͣΣ ͊ͤ͟ͼ͔͎͔ͪͦͤ·Σ ͻ͙ͪͦͤ;͔ͫ͊͟Ύ ͙͍ͦ͋ͫͭͪͯͭͤ͊͟Ύ ͔͋ͦͤ͘͡Έ ͔͎͙͟͡ͻΣ ͪ͊͟Σ 

 ͫ ͔͔ͪ͒;ͤͦ-͙ͫͦͫͯ͒ͫͭ·͔ ͔͍͙͊͋ͦ͊ͤ͘͡ΎΣ ͍͙͙͊ͫͣͦͫͭ͘ΈΣ ͍͒ͦͪͦ͘Έ͔. 

 

ˤ͍͔͔͙͔͒ͤ 

˴͔͙͔ͯͪͤ ͭ͊͋͊͊͟ ͙ͨͪͤ͊ͤͦ͘ ͚ͦ͒ͤͦ ͙͘ ͎ͦ͋͊͡͡Έͤ·ͻ Ή͙͔͙͚ͨ͒ͣ ͍͔͔͙ͫͦͪͣͤͤͦͫͭΣ ͔͍ͨͪ͒ͫͭ͊͡ΎΌ΅͔͚ 

͚ͫͦ͋ͦ ͔ͫͪΈ͔ͤͯ͘Ό ͎ͯͪͦͯ͘ ͒͡Ύ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΦ ˹͔ͫͣͦͭͪΎ ͤ͊ ΄͙ͪͦͯ͟Ό 

͍͔͔ͦͫ͒ͦͣͤͤͦͫͭ͡Έ ͦ ͔͎ͦ ͍͔͔ͪ͒Σ ͙͙ͣͦͤ͡͡· ͡Ό͔͚͒ ͨͦ ͍͔ͫͣͯ ͙ͣͪͯ ͨͪͦ͒ͦ͗͊͡Όͭ ͔͎ͪͯ͡Ύͪͤͦ ͔ͯͨͦͭͪ͋͡ΎͭΈ 

ͭ͊͋͊͟Σ ;ͭͦ ͙͍͙ͨͪͦ͒ͭ ͟ ͊ͭ͊ͫͭͪͦ͟ͺ͙;͔͙ͫͣ͟ ͔͍͙ͨͦͫ͒ͫͭ͡Ύͣ ͒͡Ύ ͙ͻ ͍͒ͦͪͦ͘ΈΎ ͙ ͎ͦͪͦͣͤͦͣͯ Ή͙ͦͤͦͣ͟;͔ͫͦͣͯ͟ 

͔͔͙͋ͪͣͤ ͒͡Ύ ͙͔ͫͫͭͣ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΦ ˽ͦ ͒͊ͤͤ·ͣ ˤ͔͙͚ͫͣͪͤͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ όˤ˻˭ύΣ 

ͭ͊͋͊͟ ͔͔͎͗ͦ͒ͤͦ ͙ͯͤͦͫͭ ͙͙͗ͤ͘ ͙͙͍ͣͦͤͦ͡͡ ;͔͍͔ͦ͟͡Σ ͙ͨͪ;͔ͣ ͤ͊͘;͙͔ͭ͡Έͤ͊Ύ ;͊ͫͭΈ Ή͙ͭͻ ͔͔͚ͫͣͪͭ 

͙ͨͪͻ͙ͦ͒ͭͫΎ ͤ͊ ͔͙ͤͤͺ͔͟ͼ͙ͦͤͤ·͔ ͔͍͙͊͋ͦ͊ͤ͘͡ΎΣ ͔ͭͫͤͦ ͍ͫΎ͊ͤͤ͘·͔ ͫ ͔͙͔ͯͪͤͣ͟Φ 

ˤ͔͚͍͙͔ͦ͒ͫͭ͘ ͭ͊͋͊;͎ͤͦͦ ͒·ͣ͊ ͤ͊ ͎͙ͦͪ͊ͤͣ͘ ͤ͊;͙͔ͤ͊ͭͫΎ ͫ ͔ͣͦͣͤͭ͊ ͔͍͚ͨͪͦ ͊ͭ͘Ύ͙͗͟Φ ˴͊͗͒͊Ύ 

͙͎͔ͫ͊ͪͭ͊ τ Ήͭͦ ͫͦ͗ͤ͊͡Ύ ͻ͙͙ͣ;͔ͫ͊͟Ύ ͺ͙͊͋ͪ͊͟Σ ͎͔͔͙ͤͪͪͯΌ΅͊Ύ ͦͦͦ͟͡ тллл ͻ͙͙ͣ;͔͙ͫ͟ͻ ͔͙͔͙͚ͫͦ͒ͤͤΣ 

͎͙͔ͣͤͦ ͙͘ ͦͭͦͪ͟·ͻ Ύ͍͡ΎΌͭͫΎ ͍·͙ͫͦͦͭͦͫ͟͟;ͤ·͙ͣ ͙ ͨͦ ͔ͣͤΈ΄͔͚ ͔͔ͣͪ сф ͙͘ ͙ͤͻ ͙ͨͪͤ͊ͤ͘· 

͊ͤ͟ͼ͔͎͔͙ͪͦͤ͊ͣΦ 

˿͔͔ͪ͒;ͤͦ-͙ͫͦͫͯ͒ͫͭ͊Ύ ͙͔ͫͫͭͣ͊Φ ˴͔͙͔ͯͪͤ Ύ͍͡Ύ͔ͭͫΎ ͣͦ΅ͤ·ͣ ͙ ͔͍͙͙ͤ͊ͫͣ͘·ͣ ͺ͊ͭͦͪͦͣ͟ ͙ͪͫ͊͟ 

͍͙͙ͪ͊ͭ͘Ύ ͔͔ͫͪ͒;ͤͦ-͙ͫͦͫͯ͒ͫͭ·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ό˿˿˭ύΦ ˹͙͙ͦͭͤ͟ ͍·͘·͍͔͊ͭ ͔͔͔͔ͤͣ͒ͤͤͦ͡ ͔͙͔ͫͯ͗ͤ 

͍͔ͪͦͤͦͫͤ͟·ͻ ͍ͫͦͫͯ͒ͦ ό͍͙͊ͦͦͤͫͭͪ͘͟͟ͼ͙ΌύΣ ͯ;͊΅͔͙͔ͤ ͔͔ͫͪ͒;͎ͤͦͦ ͙ͪͭͣ͊ ͙ ͍ͨͦ·΄͔͙͔ͤ ͔͙͊ͪͭͪ͊͡Έ͎ͤͦͦ 

͍͔͙͒͊ͤ͡ΎΣ ;ͭͦ ͔ͫͦ͒͊ͭ͘ ͙͔͒ͦͨͦͤͭ͡͡ΈͤͯΌ ͎ͤ͊ͪͯͯ͘͟ ͤ͊ ͔ͫͪ͒ͼ͔Φ ͎̂͊ͪͤ·͚ ͎͊͘Σ ͔ͭ͊͗͟ ͔ͫͦ͒ͪ͗͊΅͙͚ͫΎ ͍ ͒·͔ͣΣ 

͍ͫΎ͘·͍͔͊ͭͫΎ ͫ ͎͔͎͙ͣͦͦ͋ͤͦͣ͡Σ ͦ͋ͪ͊ͯ͘Ύ ͙͎͔͎͙͊ͪ͋ͦͫͣͦͦ͋ͤ͟͟͡Σ ;ͭͦ ͙͔ͫͤ͗͊ͭ ͫͨͦͫͦ͋ͤͦͫͭΈ ͍͙ͪͦ͟ 

͔͔͙ͨͪͤͦͫͭΈ ͙ͫͦͪͦ͒͟͡Φ ̏ͭͦ ͙͍͙ͨͪͦ͒ͭ ͟ ͙ͫͦͪͦ͒ͤͦͣͯ͟͡ ͎͙ͦͦ͒͊ͤ͡Ό ό͎͙͙͙ͨͦͫ͟ύ ͔͚ͭ͊ͤ͟Σ ͍ ͭͦͣ ;͙͔ͫ͡ 

͔͔ͫͪ͒;͚ͤͦ ͣ·΄ͼ·Φ ˨͎ͦͦͫͪͦ͡;͔ͤͦ ͔͙͔ͯͪͤ͟ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͍͔͔͙ͨͦͪ͗͒ͤΌ ͍͔͔͚ͤͯͭͪͤͤ ͦ͋ͦͦ͡;͙͟ ͔͙͚͊ͪͭͪ 

όΉ͔͙ͤ͒ͦͭ͡ΎύΣ ͯͫͦͪ͟Ύ͔ͭ ͨͪͦͼ͔ͫͫ ͔͔͊ͭͪͦͫͪͦ͊͘͟͡Σ ͭͦ ͔ͫͭΈ ͔͙ͦͭͦ͗ͤ͡Ύ ͻ͔͔͙͍ͦͫͭͪͤͦ͡·ͻ ͋͡Ύ΄͔͟ ͤ͊ ͔ͫͭͤ͊͟ͻ 

͍ͫͦͫͯ͒ͦΦ ̏ͭͦΣ ͍ ͍ͫͦΌ ͦ;͔͔ͪ͒ΈΣ ͔ͪͦ͘͟ ͍ͨͦ·΄͔͊ͭ ͙ͪͫ͟ ͍͙͙ͪ͊ͭ͘Ύ ͙ͭ͊͟ͻ ͙͔͎͗ͤͯͪͦ͗͊͘Ό΅͙ͻ ͫͦͫͭͦΎ͙͚ͤΣ ͊͟͟ 

͙΄͔͙ͣ;͔ͫ͊͟Ύ ͔͋ͦͤ͘͡Έ ͔ͫͪ͒ͼ͊ όˮˣ˿ύΣ ͙ͤͺ͊ͪͭ͟ ͙ͣͦ͊ͪ͒͊͟Σ ͙ͤͫͯ͡Έͭ ͙ ͙͔͙ͦ͋ͭͪͪͯ͡Ό΅͙͚ Ή͔͙͙ͤ͒͊ͪͭͪͭΣ 

ͦͭͦͪ͟·͚ ͔ͣͦ͗ͭ ͙͍͔͙ͨͪͫͭ ͟ ͎͎͔͔͊ͤͪͤ ͙ ͊ͣͨͯͭ͊ͼ͙͙ ͔ͦͤ͟;͔͚ͤͦͫͭΦ ˾͙ͫ͟ ͔͊͋ͦͭ͘͡Έ ˿˿˭ ͯ ͙ͯͪ͟͡Έ΅͙͍ͦ͟ ͍ нς

п ͪ͊͊͘ ͍·΄͔Σ ;͔ͣ ͯ ͔ͤͯͪ͟Ύ΅͙ͻΦ 
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˨·ͻ͔͊ͭ͡Έͤ͊Ύ ͙͔ͫͫͭͣ͊Φ ˻͎ͪ͊ͤ· ͒·ͻ͙͊ͤΎ ͙͙ͨͪͤͣ͊Όͭ ͤ͊ ͔ͫ͋Ύ ͍͚ͦͫͤͦͤͦ ͯ͒͊ͪ ͭ͊͋͊;͎ͤͦͦ ͒·ͣ͊Φ 

˽ͦͫͭͦΎ͔ͤͤͦ ͍͔͚͍͙͔ͦ͒ͫͭ͘ ͙͍ͭͦͫͤͦ͟ ͙ ͪ͊͒ͪ͊͗͊͘Ό΅͙ͻ ͍͔΅͔͍ͫͭ ͙͍͙ͨͪͦ͒ͭ ͟ ͻ͙ͪͦͤ;͔ͫͦͣͯ͟ ͍͔͙ͦͫͨ͊ͤ͡Ό ͙ 

͍͔͔͙ͨͦͪ͗͒ͤΌ ͔͙ͪͫͤͭ;͎͊ͭͦͦ Ή͙͔͙ͨͭ͡Ύ ͋ͪͦͤͻ͍ͦΣ ͦͭͦͪ͟·͚ ͍·ͨͦͤ͡Ύ͔ͭ ͊͘΅͙ͭͤͯΌ ͺͯͤ͟ͼ͙ΌΣ ͍·͍ͦ͒Ύ ͙ͫ͘͡Έ 

͙ ;͙͊ͫͭͼ·Φ ˹͊ͪͯ΄͔͙͔ͤ Ή͚ͭͦ ͺͯͤ͟ͼ͙͙ ͙͍͙ͨͪͦ͒ͭ ͟ ͭ͊͟ ͤ͊͘·͍͔͊ͣͦͣͯ Ϧ͊͟΄͡Ό ͙ͯͪ͟͡Έ΅͙͊͟Ϧ ͙ ͍͙͙ͪ͊ͭ͘Ό 

ͻ͙ͪͦͤ;͔͎ͫͦͦ͟ ͋ͪͦͤͻ͙ͭ͊Φ ˴͔͙͔ͯͪͤ Ύ͍͡Ύ͔ͭͫΎ ͍͚ͦͫͤͦͤͦ ͙ͨͪ;͙͚ͤͦ ͻ͙ͪͦͤ;͔͚ͫͦ͟ ͙͍͚ͦ͋ͫͭͪͯͭͤͦ͟ ͔͙͋ͦͤ͘͡ 

͔͎͙͟͡ͻ ό̆˻ˣ˶ύΣ ͦͭͦͪ͊͟Ύ ͍͟͡Ό;͔͊ͭ ͻ͙ͪͦͤ;͔͙͚ͫ͟ ͋ͪͦͤͻ͙ͭ ͙ Ήͣͺ͙͔ͣͯ͘Φ ̆˻ˣ˶ τ Ήͭͦ ͎͔͙ͨͪͦͪͫͫͪͯΌ΅͔͔Σ 

͔͙͔ͤ͘͡;͙͔ͣͦ ͔͍͙͔͊͋ͦ͊ͤ͘͡Σ ͻ͔͙͊ͪ͊ͭͪͯ͘͟Ό΅͔͔ͫΎ ͔͙ͤͦ͋ͪ͊ͭͣ·ͣ ͎͙ͦͪ͊ͤ;͔͙͔ͤͣ ͍ͦ͒ͯ͘΄͎ͤͦͦ ͨͦͭͦ͊͟ ͙ 

ͪ͊ͪͯ͘΄͔͙͔ͤͣ ͔͎ͦ͡;͚ͤͦ ͙ͭ͊ͤ͟Φ ˨ͦ͊͊ͤͦ͘͟Σ ;ͭͦ ͔͔͋ͦ͡ ул-фл҈ ͫͯ͡;͔͍͊ ̆˻ˣ˶ ͍ͫΎ͊ͤ͘· ͙͔ͣͤͤͦ ͫ 

͔͙͔ͭ͊͋͊ͦͯͪͤͣ͟͟Φ ˴͔ͪͦͣ ͎ͭͦͦΣ ͔͙͔ͯͪͤ͟ τ Ήͭͦ ͎͍͊ͤ͡·͚ ͺ͊ͭͦͪ͟ ͙ͪͫ͊͟ ͍͙͙ͪ͊ͭ͘Ύ ͪ͊͊͟ ͔͎͙͟͡ͻΣ ͭͪ͊ͻ͔͙ ͙ 

͋ͪͦͤͻ͍ͦΣ ͤ͊ ͒ͦ͡Ό ͎ͦͭͦͪͦͦ͟ ͙ͨͪͻ͙ͦ͒ͭͫΎ ͒ͦ ур҈ ͍͔ͫͻ ͫͯ͡;͔͍͊Φ 

˻͎͙ͤͦͦ͟͡;͔͙͔ͫ͟ ͔͍͙͊͋ͦ͊ͤ͘͡ΎΦ ˽͙ͦͣͣͦ ͪ͊͊͟ ͔͎͙͟͡ͻΣ ͔͙͔ͯͪͤ͟ ͤ͊͘;͙͔ͭ͡Έͤͦ ͍͔͙ͯ͡;͙͍͔͊ͭ ͙ͪͫ͟ 

͍͙͙ͪ͊ͭ͘Ύ ͔͍ͣͤͦ͗ͫͭ͊ ͎͙͒ͪͯͻ ͍͙͍͒ͦ ͦ͊͘͟͡;͔͍͔ͫͭͤͤ·ͻ ͍͍͙͚ͤͦͦͦ͋ͪ͊ͦ͊ͤ͘Υ ͪ͊͊͟ ͎͙ͦͪͭ͊ͤΣ ͍͚ͪͦͭͦͦ ͙ͨͦͦͫͭ͡ 

ό͎ͯ͋·Σ Ύ͘·͟ύΣ ͙ͨ΅͔͍ͦ͒͊Σ ͣͦ;͔͍͎ͦͦ ͨͯ͘·ͪΎΣ ͨͦ;͔͟Σ ͔ͨͦ͒͗ͯ͒ͦ͡;͚ͤͦ ͔͔͗͘͡·Σ ΄͔͚͙͟ ͙ͣ͊ͭ͟ ͙ ͎͙͒ͪͯͻΦ 

˴͊ͤͼ͔͎͔ͪͦͤ· ͭ͊͋͊;͎ͤͦͦ ͒·ͣ͊ ͍͔ͨͦͪ͗͒͊Όͭ ˨˹˴ ͔ͭͦ͟͟͡Σ ;ͭͦ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͔͙͔ͤͦͤͭͪͦͪͯͣͦͣͯ͟͡ ͪͦͫͭͯ ͙ 

͔͔͙͒ͤ͡ΌΣ ͍͔͒ͯ΅͔ͣͯ ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ό ͦͨͯͻ͔͚ͦ͡Φ 

˽͙΅͔͍͙͔͊ͪͭ͡Έͤ͊Ύ ͙ ͍ͪͦͭͦ͊Ύ ͨͦͦͫͭ͡ΈΦ ˴͔͙͔ͯͪͤ ͔͎͙͍ͤ͊ͭͤͦ ͍͙͡Ύ͔ͭ ͤ͊ ͙ͨ΅͔͍͙͔͊ͪͭ͡Έͤ·͚ ͭͪ͊ͭ͟Σ 

͍ͨͦ·΄͊Ύ ͙ͫͦͭͤͦͫͭ͟͡Έ ͔͗ͯ͒ͦ͡;͎ͤͦͦ ͫͦ͊͟Σ ;ͭͦ ͍͔͙ͯ͡;͙͍͔͊ͭ ͙ͪͫ͟ ͍͙͙ͪ͊ͭ͘Ύ ͎͙͊ͫͭͪͭ͊Σ Ύ͍͔͚ͤͤͦ͘ ͔͙͋ͦͤ͘͡ 

͔͗ͯ͒͊͟͡ ͙ ͍͔͒ͤ͊͒ͼ͙͔͚͊ͭͨͪͫͭͤͦ ͙͟΄͙͟Φ ˤ ͙ͨͦͦͫͭ͡ ͪͭ͊ ͔͙͔ͯͪͤ͟ ͍·͘·͍͔͊ͭ ͍͔͙͔ͦͫͨ͊ͤ͡ ͔͔͒ͫͤ ό͎͙͎͙͍͙ͤͭΣ 

͙ͨ͊ͪͦ͒ͦͤͭͭύΣ ͯͻͯ͒΄͔͊ͭ ͊ͨ͊͘ͻ ͙ͦ͘ ͪͭ͊ ͙ ͙͍͙ͨͪͦ͒ͭ ͟ ͔͔͙ͨͦ͗ͭͤ͡Ό ͍ͯ͋ͦ͘Φ ˣ͔͔ͦ͡ ͎ͭͦͦΣ ͙ͪͫ͟ ͍͙͙ͪ͊ͭ͘Ύ ͪ͊͊͟ 

͍͚ͪͦͭͦͦ ͙ͨͦͦͫͭ͡Σ ͎͙ͦͪͭ͊ͤ ͙ ͙ͨ΅͔͍ͦ͒͊Σ ͊͟͟ ͋·ͦ͡ ͫ͊͊ͤͦ͘͟ ͍·΄͔Σ ͙͙ͪͭ͟;͔͙ͫ͟ ͍·ͫͦ͟Φ 

˹͔͍ͪͤ͊Ύ ͙͔ͫͫͭͣ͊ ͙ ͍͙͙͊ͫͣͦͫͭ͘ΈΦ ˹͙͙ͦͭͤ͟ τ Ήͭͦ ͙ͨͫͻ͙͍͔ͦ͊ͭͤͦ͟ ͍͔΅͔͍ͫͭͦΣ ͔ͦͭͦͪͦ͟ ͋·ͫͭͪͦ 

͙͎͔͒ͦͫͭ͊ͭ ͎͍͎ͦͦͤͦͦ͡ ͎ͣͦ͊͘ ό;͔͔ͪ͘ т ͔ͫͯͤ͒͟ ͔ͨͦͫ͡ ͊ͭ͘Ύ͙͗͟ύΣ ͙͙ͫͭͣͯͪͯ͡Ύ ͍·͍͔͙͔ͫͦ͋ͦ͗͒ͤ 

͔͚͙͔͍ͤͪͦͭͪ͊ͤͫͣͭͭͪͦΣ ͍ ;͙͊ͫͭͤͦͫͭ ͒ͦͺ͙͊ͣͤ͊Σ ;ͭͦ ͍·͘·͍͔͊ͭ ͍͔͔͔ͪ͊ͭͦͪͣͤͤͦ͟͟ ;͍͍ͯͫͭͦ ͍ͯ͒ͦͦ͡Έ͍͙ͫͭΎ ͙ 

͔͙ͪ͊ͫͫ͊͋ͤ͡͡ΎΦ ̏ͭͦͭ Ήͺͺ͔ͭ͟ ͔͙͗ͭ͡ ͍ ͍͔ͦͫͤͦ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͙ͫ͡Έ͚ͤͦ ͺ͙͙͘;͔͚ͫͦ͟ ͙ ͙ͨͫͻ͎͙ͦͦ͡;͔͚ͫͦ͟ 

͍͙͙͙͊ͫͣͦͫͭ͘Φ ˿ͦ ͍͔͔͔ͪͣͤͣ ͔͙͔ͯͪͤ͟ ͙͍͙ͨͪͦ͒ͭ ͟ ͫͭͪͯͭͯͪͤ͟·ͣ ͙͔͔͙ͣͤͤ͘Ύͣ ͍ ͎͔ͣͦ͘Σ ͯͻͯ͒΄͔͙ͤΌ 

͎͙͙͍ͦͤͭͤ͟·ͻ ͺͯͤ͟ͼ͙͚Σ ͊ ͔ͭ͊͗͟ ͍ͨͦ·΄͔͊ͭ ͙ͪͫ͟ ͍͙͙ͪ͊ͭ͘Ύ ͔͔͒ͣͤͼ͙͙ ͙ ͔͍͎͙ͤͪͦͦ͡;͔͙ͫ͟ͻ ͚͍ͪ͊ͫͫͭͪͦͫͭΦ 

ˤ͙͡Ύ͙͔ͤ ͤ͊ ͍͔ͤ΄ͤͦͫͭΈ ͙ ͔͙͍ͪͨͪͦ͒ͯͭͤͯ͟Ό ͙͔ͫͫͭͣͯΦ ˴͔͙͔ͯͪͤ ͍·͘·͍͔͊ͭ ͔͔͍͔͔͔ͨͪ͗͒ͪͣͤͤͦ 

͔͙͔ͫͭ͊ͪͤ ͙ͦ͗͟Σ ͔͒͊͡Ύ ͔͔ ͚ͭͯͫͦ͟͡Σ ͔͍͚ͫͪͦ͊ͭͦ ͙ ͍ͫͨͦͫͦ͋ͫͭͯΎ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ό ͣͦͪ΅͙ͤΦ ̂ ͔͗ͤ΅͙ͤ ͔͙͔ͯͪͤ͟ 

͍͔͙ͯ͡;͙͍͔͊ͭ ͙ͪͫ͟ ͔͙͋ͫͨͦ͒͡ΎΣ ͔͙͚ͦͫͦ͗ͤͤ͡ ͍ͦ ͍͔ͪͣΎ ͔͔͔͙͋ͪͣͤͤͦͫͭ ό͔͔͍͔͔ͨͪ͗͒ͪͣͤͤ·͔ ͪͦ͒·Σ ͙͙͚ͤ͘͟ 

͍͔ͫ ͨͦ͒͊͡ύ ͙ ͔͎ͪ͊ͤͤͦ ͔͙ͤ͊ͫͭͯͨͤ͡Ύ ͔ͣͤͦͨ͊ͯ͘·Φ ̂ ͣͯ͗;͙ͤ ͦͤͦ Ύ͍͡Ύ͔ͭͫΎ ͺ͊ͭͦͪͦͣ͟ ͙ͪͫ͊͟ Ή͔͙ͪͭ͟͡Έ͚ͤͦ 

͙͒ͫͺͯͤ͟ͼ͙͙ ό͙͔ͣͨͦͭͤͼ͙͙ύΦ 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͔͙͔ͯͪͤ͟ ͦ͊͘͟·͍͔͊ͭ ͪ͊ͪͯ͘΄͙͔ͭ͡Έ͔ͤͦ ͙͔͔ͫͫͭͣͤͦ ͍͔͚͍͙͔ͦ͒ͫͭ͘ ͤ͊ ͎͙ͦͪ͊ͤͣ͘Φ ˻ͭ͊͘͟ 

ͦͭ ͔͙ͯͪͤ͟ΎΣ ͔͍͙͙ͤ͊ͫͣͦ͘ ͦͭ ͫͭ͊͗͊Σ ͔͔͔ͤͣ͒ͤͤͦ͡ ͙͔ͫͤ͗͊ͭ ͙͙ͪͫ͟ ͒͡Ύ ͍͒ͦͪͦ͘ΈΎ ͙ ͔ͣͦ͗ͭ ͙͍͔͙ͨͪͫͭ ͟ 

;͙͊ͫͭ;ͤͦͣͯ ͍͍͔͙ͦͫͫͭ͊ͤͦͤ͡Ό ͺͯͤ͟ͼ͙͚ ͎͙ͦͪ͊ͤͣ͊͘Σ ;ͭͦ ͨͦ͒;͔͙͍͔ͪ͊ͭ͟ ͎ͦͪͦͣͤͯΌ ͍͊͗ͤͦͫͭΈ 

ͨͪͦͺ͙͙͊ͭ͟͡;͔͙ͫ͟ͻ ͔ͣͪ ͙ ͎ͨͪͦͪ͊ͣͣ ͨͦ ͔ͨͪͪ͊͟΅͔͙ͤΌ ͔͙ͭ͊͋͊ͦͯͪͤ͟͟ΎΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˴͊ͪͪΣ ˢ͔ͤ͡͡Φ ˶͔͎͙͚͟ ͫͨͦͫͦ͋ ͙͋ͪͦͫͭΈ ͙ͯͪͭ͟ΈΦ ˽͔͔͍ͪͦ͒ ͫ ͎͙͚͎͊ͤͫͦͦ͟͡Φ ˸͍ͦͫ͊͟Υ ˨ͦ͋ͪ͊Ύ ͙͎ͤ͊͟Σ нлмуΦ 

2. ˣ͎͍ͦ͒͊ͤͦΣ ˮΦ ˨·ͣ ͔ͦͭ;͔͍ͫͭ͊Σ ͙͙͡ ˴ͪ͊ͭ͊͟Ύ ͙͙ͫͭͦͪΎ ͔͙ͭ͊͋͊ͦͯͪͤ͟͟ΎΦ ˸͍ͦͫ͊͟Υ ˹͍͔ͦͦ ͙͔͔ͭͪ͊ͭͯͪͤͦ͡ 

͔͙͔ͦ͋ͦͪͤ͘Σ нллтΦ 

3. ˥͙ͪͤΣ ˸ΦΣ ˨͗ͦͤͫͦͤΣ ˨͗Φ ˿͔ͪ͒ͼ͔ ͙ ͫͦͫͯ͒·Φ ˴͊͟ ͫͦͻ͙ͪ͊ͤͭΈ ͙ͻ ͍͒ͦͪͦ͘·͙ͣΦ ˿͊ͤͭ͟-˽͔͔͎ͭͪ͋ͯͪΥ ˽͙͔ͭͪΣ 

нлнм ό͎͍͊͊͡ ͦ ͺ͊ͭͦͪ͊͟ͻ ͙ͪͫ͊͟ ˿˿˭ύΦ 

4. ˴͊͊ͤ͘ͼ͔͍͊Σ ˢͫΎΦ ˴ͭͦ ͋· ͎ͣͦ ͨͦ͒ͯͣ͊ͭΈΗ ˴͊͟ ͎ͣͦ͘ ͍͊ͫͭ͊͘͡Ύ͔ͭ ͤ͊ͫ ͔͒͊ͭ͡Έ ͎͙ͯͨͦͫͭ͡Φ ˸͍ͦͫ͊͟Υ ˢ˿́Σ нлмп 

ό͎͍͊͡· ͦ ͍͙͙͊ͫͣͦͫͭ͘Ύͻ ͙ ͙͙͔ͤͦͭͤ͟ύΦ 

5. ͙́ͻ͙͍ͦͣͪͦΣ ˢΦ ˨͔ͦ͡ ͭ͊͋͊͟Φ ˸͍ͦͫ͊͟Υ ̏ͫͣͦ͟Σ нлмфΦ 

    ϭ ˥͊ͪ͒·͔͍ ́Φ, 2025 
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˥ͯ͡͡·͔͍͊ ˢ͚ͤ͊ ˸ͯͻ͔͍͊ͣͣ͒ͦͤ͊Σ  

͒ͦͼ͔ͤͭ ͊͟ͺ͔͒ͪ· ͤͦͪͣ͊͡Έ͚ͤͦ ͙ ͎ͭͦͨͦͪ͊ͺ͙;͔͚ͫͦ͟ ͙͙͊ͤ͊ͭͦͣΣ ͔͙͍͚ͦͨͪ͊ͭͤͦ ͻ͙͎͙͙ͪͯͪΣ ͟ΦͣΦͤΦ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟  

 

̉˩˾˩˽˹̍˩ ˹˩˾ˤ̍Υ ˢ˹ˢ́˻˸ˮ̒Σ ̅̂˹˴̇ˮˮ ˮ ˴˶ˮ˹ˮ̉˩˿˴˻˩ ˭˹ˢ̉˩˹ˮ˩ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

͔͔̉ͪͨͤ·͔ ͔͍ͤͪ· ό̉˹ύΣ ͙͙͡ ;͔͔ͪͨͤͦ-͎͍ͣͦͦ͘·͔ ͔͍ͤͪ·Σ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͚ͫͦ͋ͦ мн ͨ͊ͪ ͔͍͍ͤͪͦΣ 

ͦͭͻͦ͒Ύ΅͙ͻ ͦͭ ͎͍͎ͦͦͤͦͦ͡ ͎ͣͦ͊͘ ͙ ͙͔͍͙ͤͤͪͪͯΌ΅͙ͻ ͎ͦͪ͊ͤ· ͎͍ͦͦ͡·Σ ΄͔͙ ͙ ͍͙ͭͯͦ͡΅͊Φ ˻͙ͤ ͙͎ͪ͊Όͭ 

͟͡Ό;͔͍ͯΌ ͪͦ͡Έ ͍ ͔͚ͫͤͫͦͪͤͦΣ ͍͙͎͔͒͊ͭ͡Έ͚ͤͦ ͙ ͍͔͎͔͙͍͚ͭ͊ͭͤͦ ͙͔͍ͤͤͪ͊ͼ͙͙Σ ͔͔ͦ͋ͫͨ;͙͍͊Ύ ͙͔ͭ͊͟ ͙͔͗ͤͤͤͦ͘ 

͍͊͗ͤ·͔ ͺͯͤ͟ͼ͙͙Σ ͊͟͟ ͔͙͔ͪͤ͘Σ ͫͯ͡ͻΣ ͍ͯͫ͟Σ ͦ͋ͦͤΎ͙͔ͤΣ ͙͙ͣͣ͊͟Σ ͎͙͔ͦͭ͊ͤ͡ ͙ ͔͎ͪͯ͡Ύͼ͙Ύ ͪ͊͋ͦͭ· ͍͔͙ͤͯͭͪͤͤͻ 

͎͍ͦͪ͊ͤͦΦ ˤ ͒͊ͤͤͦͣ ͔ͦ͋ͦͪ͘ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͙͊ͤ͊ͭͦͣΎΣ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙Ύ ͙ ͍ͦͫͤͦͤ·͔ ͺͯͤ͟ͼ͙͙ ͚͊͗͒ͦ͟ ͙͘ 

мн ͨ͊ͪ ̉˹Σ ͊ ͔ͭ͊͗͟ ͙ͻ ͙͙ͤ͟͡;͔͔ͫͦ͟ ͤ͊͘;͔͙͔ͤΦ ˽͙͙͔ͦͤͣ͊ͤ ͙ͻ ͔͙ͫͭͪͦͤΎ ͙ ͙ͪͦ͡ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͒͡Ύ 

͙͎͙͙͒͊ͤͦͫͭ͟ ͔͍͎͙ͤͪͦͦ͡;͔͙ͫ͟ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

͙͊ͤ͊ͭͦͣΎΣ ͋ͯ͗͒͊͡Ό΅͙͚ ͔͍ͤͪΣ ͎͍͙͎͔͊ͦ͒͊ͭ͘͡͡Έͤ·͚ ͔͍ͤͪΣ ͍͙͎͔͒͊ͭ͡Έͤ·͔ ͔͍ͤͪ·Σ ͙͔ͪͭ͘͡Έͤ·͚ ͔͍ͤͪΣ 

͔͍ͤͪ·Σ ͦ͋ͦͤΎ͔ͭ͡Έͤ·͚ ͔͍ͤͪΣ ͔͍͔ͨͪ͒͒ͪͤͦ-͙͍ͯͭͦ͟͡·͚ ͔͍ͤͪΣ ͔ͫͣ΄͊ͤͤ·͔ ͔͍ͤͪ·Σ  

͚͙ͭͪͦͤ;ͤ·͚ ͔͍ͤͪΣ ;͍͍͙͔ͯͫͭͭ͡Έͤ·͔ ͔͍ͤͪ·Σ ;͔͔ͪͨͤ·͔ ͔͍ͤͪ·. 

 

ˤ͍͔͔͙͔͒ͤ 

͔͔̉ͪͨͤ·͔ ͔͍ͤͪ· ό͊ͭ͡Φ ƴŜǊǾƛ ŎǊŀƴƛŀƭŜǎύ Ύ͍͡ΎΌͭͫΎ ͙͔͎ͤͭͪ͊͡Έ͚ͤͦ ;͊ͫͭΈΌ ͔͙ͨͪͺ͔͙ͪ;͔͚ͫͦ͟ ͔͍͚ͤͪͤͦ 

͙͔ͫͫͭͣ·Σ ͔͙ͫͦ͒ͤΎΎ ͎͍͚ͦͦͤͦ͡ ͎ͣͦ͘ ͫ ͙ͪ͊͘͡;ͤ·͙ͣ ͙ͫͭͪͯͭͯͪ͊ͣ͟ ͎͍ͦͦ͡·Σ ΄͔͙ ͙Σ ͍ ͫͯ͡;͔͊ ͋ͯ͗͒͊͡Ό΅͔͎ͦ 

͔͍ͤͪ͊Σ ͫ ͎͙ͦͪ͊ͤ͊ͣ ͎͚ͪͯ͒ͤͦ ͙ ͋ͪΌ΄͚ͤͦ ͔͚ͨͦͦͫͭ͡Φ ˤ ͙ͦͭ͡;͙͔ ͦͭ ͙͎͍ͫͨͤͤͦͣͦͦ͘·ͻ ͔͍͍ͤͪͦΣ ͦͭͦͪ͟·͔ 

͍·ͻͦ͒Ύͭ ͙͘ ͙͎ͫͨͤͤͦͦ ͎ͣͦ͊͘ ͔͎͔ͫͣͤͭ͊ͪͤͦΣ ̉˹ ͦͭͻͦ͒Ύͭ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͦͭ ͙ͪ͊͘͡;ͤ·ͻ ͔͍ͦͭ͒ͦ͡ ͎͍͎ͦͦͤͦͦ͡ 

͎ͣͦ͊͘Σ ͔͙ͨͪͣͯ΅͔͍͔ͫͭͤͤͦ ͦͭ ͍ͫͭͦ͊͡Φ ˤ͔͎ͫͦ ͤ͊ͫ;͙ͭ·͍͔͊ͭͫΎ мн ͨ͊ͪ ;͔͔ͪͨͤ·ͻ ͔͍͍ͤͪͦΣ ͦͭͦͪ͟·͔ 

͙ͭͪ͊͒ͼ͙ͦͤͤͦ ͦ͋ͦͤ͊͘;͊ΌͭͫΎ ͙͙͙ͪͣͫͣ͟ ͼ͙ͺ͙ͪ͊ͣ όL ͨͦ ·LLύ ͍ ͨͦͪΎ͔͒͟ ͙ͻ ͔͙ͪ͊ͫͨͦͦ͗ͤ͡Ύ ͔͔͙ͫͨͪ͒ ͤ͊͊͒͘Φ 

͙̏ͭ ͔͍ͤͪ· ͦ͋͊͒͊͡Όͭ ͪ͊ͤͦͦ͋ͪ͊ͤ͘͘·ͣ ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ·ͣ ͍ͫͦͫͭ͊ͦͣΥ ͙ͦͤ ͎ͣͦͯͭ ͋·ͭΈ 

;͍͍͙͔ͯͫͭͭ͡Έͤ·͙ͣ ό͔ͫͤͫͦͪͤ·͙ͣύΣ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙͙ͣ ͔͔ͨͪ͒͊;ͯ ͙ͤͺͦͪͣ͊ͼ͙͙ ͦͭ ͎͍ͦͪ͊ͤͦ ;͍͍ͯͫͭ 

όͦ͋ͦͤΎ͙͔ͤΣ ͔͙͔ͪͤ͘Σ ͫͯ͡ͻΣ ͍͍͔͙͔ͪ͊ͤͦͫΣ ͍ͯͫ͟ύ ͙ ͦ͋΅͔͚ ;͍͍͙͔ͯͫͭͭ͡Έ͙ͤͦͫͭΤ ͍͙͎͔͒͊ͭ͡Έͤ·͙ͣ όͣͦͭͦͪͤ·͙ͣύΣ 

͙͔ͤͤͪ ͍͙ͪͯΌ΅͙͙ͣ ͔͔ͨͦͨͪ;ͤͦͨͦͦͫ͊ͭͯ͡Ό ͣͯͫͯ͊ͭͯͪͯ͟͡ ͎͍ͦͦ͡· ͙ ΄͔͙Τ ͙ ͔ͫͣ΄͊ͤͤ·͙ͣΣ ͔ͫͦ͒ͪ͗͊΅͙͙ͣ ͊͟͟ 

;͍͍͙͔ͯͫͭͭ͡Έͤ·͔Σ ͭ͊͟ ͙ ͍͙͎͔͒͊ͭ͡Έͤ·͔Σ ͊ ͊͘;͊ͫͭͯΌ ͙ ͍͔͎͔͙͍ͭ͊ͭͤ·͔ ό͙͙ͨ͊ͪ͊ͫͣͨ͊ͭ;͔͙͔ͫ͟ύ ͍ͦͦͤ͊͟͡Φ 

̅ͯͤ͟ͼ͙ͦͤ͊͡Έͤ͊Ύ ͔ͫͨͼ͙͙͊͊͘͡ͼ͙Ύ ̉˹ ͔ͦͭͪ͊͗͊ͭ ͫͦ͗ͤͦͫͭ͡Έ ͙ ͎͙͔ͣͤͦͦͦ͋ͪ͊͘ ͙͔͍ͤͤͪ͊ͼ͙͙ ͙͡ͼ͔͍͎ͦͦ 

͔ͦͭ͒͊͡ ;͔͔ͪͨ͊ ͙ ͎͍ͦͦ͡·Σ ;ͭͦ Ύ͍͡Ύ͔ͭͫΎ Ή͍ͦ͡Όͼ͙ͦͤͤͦ ͔͔͋ͦ͡ ͍͙ͨͪͦ͒ͤͯͭ·ͣ ͨͦ ͍͔͙ͫͪ͊ͤͤΌ ͫ ͔͎͔͚ͫͣͤͭ͊ͪͤͦ 

͙͔͍ͤͤͪ͊ͼ͙͔͚ ͍͙ͭͯͦ͡΅͊Φ L όͦ͋ͦͤΎ͔ͭ͡Έͤ·͚ύ ͙ LL ό͙͔ͪͭ͘͡Έͤ·͚ύ ͔͍ͤͪ· ͺ͙͊ͭ͟;͔͙ͫ͟ Ύ͍͡ΎΌͭͫΎ ͍·͙ͪͦͫͭ͊ͣ 

͔ͦͤ͟;͎ͤͦͦ ͙ ͔ͨͪͦͣ͗ͯͭͦ;͎ͤͦͦ ͎ͣͦ͊͘ ͍͔͍͔ͫͦͦͭͭͫͭͤͤͦΣ ͙ ;͊ͫͭͦ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͔ͤ ͊͟͟ ͙͙ͫͭͤͤ·͔ 

͔͙ͨͪͺ͔͙ͪ;͔͙͔ͫ͟ ͔͍ͤͪ·Σ ͊ ͊͟͟ ͭͪ͊ͭ͟· ͼ͔ͤͭͪ͊͡Έ͚ͤͦ ͔͍͚ͤͪͤͦ ͙͔ͫͫͭͣ·Φ ˻ͫͭ͊͡Έͤ·͔ мл ͨ͊ͪ όLLLς·LLύ ͔͋ͪͯͭ 

͍͔ͫͦ ͤ͊;͊ͦ͡ ͦͭ Ύ͔͒ͪΣ ͔ͪ͊ͫͨͦͦ͗ͤͤ͡·ͻ ͍ ͍͔ͫͭͦ͡ ͎͍͎ͦͦͤͦͦ͡ ͎ͣͦ͊͘ ό͔͙͚ͫͪ͒ͤ ͎ͣͦ͘Σ ͣͦͫͭΣ ͎͍ͨͪͦ͒ͦͦ͊ͭ͡·͚ 

͎ͣͦ͘ύΦ 

ˮͯ͘;͔͙͔ͤ ;͔͔ͪͨͤ·ͻ ͔͍͍ͤͪͦ ͙͔͔ͣͭ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͔ͤͦ ͤ͊͘;͔͙͔ͤ ͍ ͔͚͙͙ͤͪͦ͊ͤ͊ͭͦͣ ͙ ͔͍͎͙͙ͤͪͦͦ͡Φ 

˴͊͗͒·͚ ͔͍ͤͪ ͙͔͔ͣͭ ͙ͯͤ͊͟͡Έͤ·͚ ͨͯͭΈ ͍͙ͤͯͭͪ ;͔͔ͪͨ͊Σ ͨͪͦͻ͙ͦ͒ͭ ;͔͔ͪ͘ ͔ͫͨͼ͙ͺ͙;͔͙͔ͫ͟ ͍͔͙ͦͭͪͫͭΎ ͙ ΅͔͙͡ 

͍ ͔͎ͦ ͍͙͙ͦͫͤͦ͊ͤΣ ͙ ͙͎͔͒ͦͫͭ͊ͭ ͍͙ͫͦͻ ͔ͦͤ͟;ͤ·ͻ ͙͔͍͙͔ͤͤͪͪͯͣ·ͻ ͎͍ͦͪ͊ͤͦΦ ˹͊ͪͯ΄͔͙͔ͤ ͺͯͤ͟ͼ͙͙ ͡Ό͎͋ͦͦ ͙͘ 

;͔͔ͪͨͤ·ͻ ͔͍͍ͤͪͦ ͔ͣͦ͗ͭ ͋·ͭΈ ͔͍͙͔ͫ͒ͫͭͣ͡ ͍ͭͪ͊ͣ·Σ ͔͙͙ͦͣͨͪͫͫ͟ ό͍͔͙ͫ͒͊ͤ͡Ύύ ͦͨͯͻͦ͡ΈΌΣ 

͍͙͔ͦͫͨ͊ͭ͡͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͫ͊Σ ͙΄͔͙͙ͣ όͤ͊ͪͯ΄͔͙ͤΎ ͍͔͙ͪͦͦͫͤ͊͋͗ͤ͟Ύύ ͙͙͡ ͔͙͔͙͙͙͒ͣͤͪͯ͘͡Ό΅͔͎ͦ 

͔͍͙͊͋ͦ͊ͤ͘͡ΎΣ ͙ ;͊ͫͭͦ ͨͪͦΎ͍͡Ύ͔ͭͫΎ ͻ͔͊ͪ͊ͭͪͤ͟·͙ͣ ͙͙ͤ͟͡;͔͙͙ͫͣ͟ ͙͙ͫͣͨͭͦͣ͊ͣΦ ˹͙͔͊ͨͪͣͪΣ ͔͙͔ͨͦͪ͊͗ͤ 
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±LL ͨ͊ͪ· ό͙͡ͼ͔͍͎ͦͦ ͔͍ͤͪ͊ύ ͙͍͙ͨͪͦ͒ͭ ͟ ͙ͨ͊ͪ͊͡;ͯ ͙͙ͣͣ;͔͚ͫͦ͟ ͣͯͫͯ͊ͭͯͪ͟͡· ό͙ͨ͊ͪ͊͡; ˣ͔͊͡͡ύΣ ͊ 

͙͒ͫͺͯͤ͟ͼ͙Ύ ±LLL ͨ͊ͪ· ό͔͍͔ͨͪ͒͒ͪͤͦ-͙͍͎ͯͭͦͦͦ͟͡ ͔͍ͤͪ͊ύ τ ͟ ͤ͊ͪͯ΄͔͙ͤΎͣ ͫͯ͡ͻ͊ ͙ ͍͍͔͙ͪ͊ͤͦͫΎΦ · ͨ͊ͪ͊ 

ό͋ͯ͗͒͊͡Ό΅͙͚ ͔͍ͤͪύ Ύ͍͡Ύ͔ͭͫΎ ͙͔͔ͤ͊͋ͦ͡ ͨͪͦͭΎ͔͚͗ͤͤͦ ͙ ͙͔͔ͣͭ ͔ͫ͊ͣͦ ΄͙͔ͪͦͦ͟ ͔ͨͦ͡ ͙͔͍ͤͤͪ͊ͼ͙͙Σ 

͍͟͡Ό;͊Ύ ͎ͦͪͭ͊ͤΈΣ ͔ͫͪ͒ͼ͔Σ ͋ͪͦͤͻ͙ ͙ ͋ͦ͡Έ΄ͯΌ ;͊ͫͭΈ ͔͗ͯ͒ͦ͡;ͤͦ-͙͟΄͔;͎ͤͦͦ ͭͪ͊ͭ͊͟Σ ;ͭͦ ͔͔͒͊ͭ͡ ͔͎ͦ 

͔͙͔ͨͦͪ͊͗ͤ ͔ͨͦͭͤͼ͙͊͡Έͤͦ ͦͨ͊ͫͤ·ͣ ͒͡Ύ ͙͙͗ͤ͘Φ 

˽͙͙͔ͦͤͣ͊ͤ ͔͙ͪ͊ͫͨͦͦ͗ͤ͡Ύ Ύ͔͒ͪ ͍ ͍͔ͫͭͦ͡ ͎ͣͦ͊͘Σ ͔͙͙ͭͪ͊ͭͦͪ͟ ͔͍ͤͪͤ·ͻ ͍ͦͦͦͤ͟͡ ͙ ͙ͻ ͺͯͤ͟ͼ͙͚ 
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MOBILE MEDICAL APPLICATIONS AS A TOOL FOR HEALTH MONITORING. 

 

Abstract 

This extended article provides a comprehensive analysis of mobile medical applications in 

contemporary digital healthcare. It examines functional capabilities, technical architecture, data sources, 

analytical methods, information security, clinical applicability, and integration with medical information 

systems. Special attention is paid to future prospects, including AI-based monitoring, automated 

physiological data analysis, remote patient observation, and increased standardization of mobile digital 

platforms. 
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пΦ ˽ͪͦͺ͙͙͊ͭ͟͡;͔͙͔ͫ͟ ͙ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͔Φ ˻͋ͯ;͊Όͭ ͍͒ͦͪͦͦͣͯ͘ ͦ͋ͪ͊ͯ͘ ͙͙͗ͤ͘Σ ͎ͨͦͣͦ͊Όͭ ͙ͫͤ͗͊ͭΈ 

͍͔ͫΣ ͯͯ͡;΄͊ͭΈ ͊͟;͔͍ͫͭͦ ͫͤ͊Σ ͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ ͙͙͔ͨͭ͊ͤ ͙ ͍͔ͯͪͦͤΈ ͔ͫͭͪͫͫ͊Φ 

рΦ ˽͙͔͙ͪͦ͗ͤ͡Ύ ͒͡Ύ ͍ͪ͊;͔͚Φ ˤ͟͡Ό;͊Όͭ ͔͙ͣ͒ͼ͙͙͔ͤͫ͟ ͊͟͡Έͯ͟͡Ύͭͦͪ·Σ ͍ͫͨͪ͊ͦ;͙͙ͤ͟Σ ͙͙ͤ͟͡;͔͙͔ͫ͟ 

͔͔ͪͦͣͤ͒͊͟ͼ͙͙Σ ͊ ͔ͭ͊͗͟ ͙͔ͫͫͭͣ· ͖͎ͯ͒͊ͤͤͦͦ͡ ͤ͊͋͡Ό͔͙͒ͤΎ ͊͘ ͨ͊ͼ͙͔͙ͤͭ͊ͣΦ 

˿͍͔͔ͦͪͣͤͤ·͔ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͍͖ͫ ;͊΅͔ ͦ͋Ά͔͙͒ͤΎΌͭ ͔ͤͫͦ͟͡Έͦ͟ ͺͯͤ͟ͼ͙͚Σ ͍ͫͦ͒͊͊͘Ύ ͼ͔ͦͫͭͤ͡·͔ 

Ή͙͔ͦͫͫͭͣ͟·Σ ͎͔͒ ͨ͊ͼ͙͔ͤͭΣ ͍ͪ͊; ͙ ͔͙ͣ͒ͼ͙͙͔ͤͫ͟ ͚͍ͯͫͭͪͦͫͭ͊ ͺ͙ͦͪͣͪͯΌͭ ͔͙͒ͤͯΌ ͼ͙ͺ͍ͪͦͯΌ ͨ͊ͭ͡ͺͦͪͣͯΦ 

˿͍͔͔ͦͪͣͤͤ·͔ ͙͔͙ͨͪͦ͗ͤ͡Ύ ͙ͫͨͦ͡Έͯ͘Όͭ ͎͔ͣͤͦͦͦͣͨͦͤͤͭͤ͟·͔ ͙ͫͭͦ;͙͙ͤ͟ ͒͊ͤͤ·ͻΣ ;ͭͦ ͤ͊͘;͙͔ͭ͡Έͤͦ 

͍ͨͦ·΄͔͊ͭ ͭͦ;ͤͦͫͭΈ ͙͙͎ͣͦͤͭͦͪͤ͊ ͙ ͪ͊ͫ΄͙ͪΎ͔ͭ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙͊ͤ͊͊͘͡Φ ˻͍ͫͤͦͤ·͔ ͙ͫͭͦ;͙͙ͤ͟ ͍͟͡Ό;͊ΌͭΥ 

τ ͫ ͔ͤͫͦͪ· ͫͣ͊ͪͭͺ͍ͦͤͦΥ ͔͔͔͊ͫͪͦͣͭͪ͟͡Σ ͎͙ͪͦͫͦͨ͟Σ ͔͊ͣͪ͊͟Σ ͙ͣͪͦ͟ͺͦͤΣ GPS-ͣͦ͒ͯ͡ΈΤ 

τ ͙ͤͦͫͣ·͔ ͚͍ͯͫͭͪͦͫͭ͊Υ ͺ͙͔ͭͤͫ-͔͋ͪ͊ͫͭ͡·Σ ͯͣͤ·͔ ;͊ͫ·Σ ͔͙ͣ͒ͼ͙͙͔ͤͫ͟ ͔͔ͭͪͪ͟·Σ ̏˴˥-ͨ͊ͭ;͙Σ 

͒͊ͭ;͙͙͟ ͫͤ͊Τ 

τ ͣ ͔͙͒ͼ͙͙͔ͤͫ͟ ͙ͨͪ͋ͦͪ·Υ ͔ͭͦͤͦͣͭͪ·Σ ͎͡Ό͔ͦͣͭͪ͟·Σ ͨͯ͡Έ͙͔ͫͦͫͣͭͪ͟·Σ ͙͍ͨͦͪͭ͊ͭͤ·͔ ͙͔ͫͨͪͦͣͭͪ·Τ 

τ ͦ͋͊͡;ͤ·͔ ͋͊͘· ͒͊ͤͤ·ͻΥ ͙͙ͫͭͦͪΎ ͔ͨͪ͒·͒ͯ΅͙ͻ ͙͔͔͙͚ͣͪͤ͘Σ ͦͭ;͖ͭ· ͍ͪ͊;͔͚Σ ͔ͪͯ͘͡Έͭ͊ͭ· 

͊͋ͦͪ͊ͭͦͪͤ͡·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡Φ 

ˣͦ͡Έ΄ͯΌ ͼ͔ͤͤͦͫͭΈ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͒͊ͤͤ·͔Σ ͨͦͯ͡;͔͊ͣ·͔ ͍ ͔͙͔ͪ͗ͣ ͔ͪ͊͡Έ͎ͤͦͦ ͍͔͔͙ͪͣͤΦ ͙͔́͊͟ 

͙͙͒ͤ͊ͣ;͔͙͔ͫ͟ ͔ͨ͊ͪ͊ͣͭͪ· ͍ͨͦͦ͘͡ΎΌͭ ͺ͙͍ͦͪͣͪͦ͊ͭΈ ͭͦ;ͤ·͚ ͺ͙͙͎͙ͦͦ͘͡;͔͙͚ͫ͟ ͨͪͦͺ͙͡Έ ;͔͍͔ͦ͊͟͡Σ 

͍·Ύ͍͡ΎͭΈ ͙͔ͪ͊ͤͤ ͙͙ͨͪͤ͊͘͟ ͤ͊ͪͯ΄͔͙͚ͤ ͙ ͔͙͍ͦͭͫ͗͊ͭ͡Έ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͔͡;͔͙ͤΎΦ 

ˤ ͔͙͔ͨͦͫ͒ͤ͡ ͎ͦ͒· ͙͍͊ͭͤͦ͟ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͔ͭͻ͎͙͙ͤͦͦ͡ ͙͍͎ͨ͊ͫͫͤͦͦ ͙͙͎ͣͦͤͭͦͪͤ͊ τ 

͍͙͊ͭͦͣ͊ͭ;͔͎ͫͦͦ͟ ͫ͋ͦͪ͊ ͒͊ͤͤ·ͻ ͔͋͘ ͯ;͙͊ͫͭΎ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡ΎΦ ̏ͭͦ ͙͔ͫͤ͗͊ͭ ͍͔ͪͦΎͭͤͦͫͭΈ ͦ΄͙͋ͦ͟ ͙ 

͍ͨͦ·΄͔͊ͭ ͭͦ;ͤͦͫͭΈ ͤ͊͋͡Ό͔͙͒ͤΎΦ 

˹͔ͦͭͦͪ͟·͔ ͙͔͙ͨͪͦ͗ͤ͡Ύ ͙͔͎͙ͤͭͪͪͯΌͭͫΎ ͫ ͎͔͔͙ͤͭ;͔͙͙ͫͣ͟ ͙ ͙͋ͦͻ͙͙ͣ;͔͙͙ͫͣ͟ ͒͊ͤͤ·͙ͣ 

ͨͦ͡Έ͍͔ͦ͊ͭ͘͡ΎΣ ;ͭͦ ͦͭͪ͟·͍͔͊ͭ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ ͔͙͙͍͚ͨͪͫͦͤ͊ͪͦ͊ͤͤͦ͘͡ ͔͙ͣ͒ͼ͙ͤ·Φ 

ˤ ͙͙ͤ͟͡;͔͚ͫͦ͟ ͙͔ͨͪ͊ͭ͟͟ ͙ͣͦ͋͡Έͤ·͔ ͙͔͙ͨͪͦ͗ͤ͡Ύ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͍͖ͫ ΄͙͔ͪΦ ˤ ͙͎͙͙͊ͪ͒ͦͦ͟͡ ͙ͦͤ 

͍ͨͦͦ͘͡ΎΌͭ ͍·Ύ͍͡ΎͭΈ ͺ͙͙͋ͪ͡͡Ύͼ͙Ό ͔͔͙͚ͨͪ͒ͫͪ͒Σ Ή͙͙ͫͭͪ͊ͫͫͭͦ͟͡ΌΣ ͭ͊ͻ͙͙͙͊ͪ͒͟Σ ͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ 

͍͔͙͔͒͊ͤ͡ ͙ ͦͼ͔͙͍ͤ͊ͭΈ ͙͙ͪͫ͟ ͔͔ͫͪ͒;ͤͦ-͙ͫͦͫͯ͒ͫͭ·ͻ ͫͦ͋·͙͚ͭΦ ˤ Ή͙͎͙͙ͤ͒ͦͪͤͦͦ͟͡ ͙͔͙ͨͪͦ͗ͤ͡Ύ ͒͡Ύ 

͙͔͒͊͋ͭ͊ ͍͙͊ͭͦͣ͊ͭ;͔͙ͫ͟ ͙͙ͨͪͤͣ͊Όͭ ͒͊ͤͤ·͔ ͫ ͎͡Ό͔͍ͦͣͭͪͦ͟Σ ͺ͙ͦͪͣͪͯΌͭ ͎ͪ͊ͺ͙͙͟ ͙ ͔͔ͨͪ͒ͯͨͪ͗͒͊Όͭ ͦ 

͎͙͎͙͔͙͙ͨͦͣ͟͡ ͙͙͡ ͎͙͔͎͙͔͙͙ͨͪͣ͟͡Φ 

ˤ ͨͯ͡Έ͎͙͙ͣͦͤͦͦ͡ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͙͔͙ͨͪͦ͗ͤ͡Ύ ͒͡Ύ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ͋ͪͦͤͻ͙͊͡Έ͚ͤͦ ͚͊ͫͭͣͦ τ ͙ͦͤ 

ͺ͙͙ͫͪͯ͟Όͭ ;͊ͫͭͦͭͯ ͙͍ͨͪͫͭͯͨͦΣ ͦͼ͔͙͍ͤ͊Όͭ ͺ͊ͭͦͪ͟· ͙ͪͫ͊͟ ͙ ͙ͤ͊ͨͦͣͤ͊Όͭ ͦ ͙͖͔ͨͪͣ ͙͎ͤ͊͡Ύ͍ͭͦͪͦΦ ˤ 

͔͍͎͙͙ͤͪͦͦ͡ ͙͔͙ͨͪͦ͗ͤ͡Ύ ͍ͨͦͦ͘͡ΎΌͭ ͔͙͍ͦͭͫ͗͊ͭ͡Έ ;͊ͫͭͦͭͯ ͙͎͔͙ͣͪͤΣ ͫͯ͒ͦͪͦ͗ͤ·ͻ ͙͍ͨͪͫͭͯͨͦΣ ͙͙͒ͤ͊ͣͯ͟ 

͍͙͎͔͒͊ͭ͡Έ͚ͤͦ ͙͍͙͊ͭͤͦͫͭ͟ ͯ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ͔͋ͦͤ͘͡ΈΌ ˽͙͊ͪͤͫͦͤ͊͟Φ 

˻͔ͫͦ͋ͤͤͦ ͍͔͍ͦͫͭͪ͋ͦ͊ͤ· ͙͔͙ͨͪͦ͗ͤ͡Ύ ͒͡Ύ ͖͎ͯ͒͊ͤͤͦͦ͡ ͤ͊͋͡Ό͔͙͒ͤΎ ͊͘ ͨ͊ͼ͙͔͙ͤͭ͊ͣ ͔ͨͦͫ͡ 

͔ͦͨͪ͊ͼ͙͚Σ ͎ͦ͒͊͟ ͍͊͗ͤͦ ͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ ͋ͦ͡ΈΣ ͔͔ͭͣͨͪ͊ͭͯͪͯΣ ͔͙ͨͦ͊͊ͭ͘͟͡ ͨͯ͡Έͫ͊ ͙ ͍͔͙͔͒͊ͤ͡ ͔͋͘ 

͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͔͔͔͍͗͒ͤͤ·ͻ ͍͙͙͍ͭͦ͘ ͍ ͙͙ͤͯ͟͟͡Φ 

˨͡Ύ ͍ͪ͊;͔͚ ͙ͣͦ͋͡Έͤ·͔ ͙͔͙ͨͪͦ͗ͤ͡Ύ ͔͔ͦ͋ͫͨ;͙͍͊Όͭ ͔͙͍ͦͨͪ͊ͭͤ·͚ ͒ͦͫͭͯͨ ͟ ͙͙ͤ͟͡;͔͙ͫͣ͟ 

͔͔ͪͦͣͤ͒͊͟ͼ͙ΎͣΣ ΄͊͊ͣ͟͡ ͙ͪͫ͊͟Σ ͔ͪͯ͘͡Έͭ͊ͭ͊ͣ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͙ ͍ͦͣͦ͗ͤͦͫͭ͘Ύͣ ͍͙͔͒ͦͦͤͫͯ͟͡Έͭ͊ͼ͙͚Φ 

˽͔͙ͪͣͯ΅͔͍ͫͭ͊ ͙ͣͦ͋͡Έͤ·ͻ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͙͔͙͚ͨͪͦ͗ͤ͡ ͍͟͡Ό;͊ΌͭΥ 

τ ͒ ͦͫͭͯͨͤͦͫͭΈ нпκтΤ 

τ ͤ ͔͔ͨͪͪ·͍ͤͦͫͭΈ ͙͙͎ͣͦͤͭͦͪͤ͊Τ 

τ ͪ ͔͔͊ͤͤ ͍·Ύ͍͔͙͔ͤ͡ ͎͙͚ͨ͊ͭͦͦ͡Τ 

τ ͫ ͙͔͙͔ͤ͗ͤ ͎͙ͤ͊ͪͯ͘͟ ͤ͊ ͫͭ͊ͼ͙ͦͤ͊ͪ·Τ 

τ ͨ ͍ͦ·΄͔͙͔ͤ ͙͍͔͔͙ͨͪͪ͗ͤͤͦͫͭ ͔͡;͔͙ͤΌΤ 

τ ͒ ͦͫͭͯͨ ͟ ͦ͋Ά͔͙͍͚ͭͤͦ͟ ͙͙͔͒ͤ͊ͣ͟ ͫͦͫͭͦΎ͙ͤΎΦ 

˴͡Ό;͔͍·ͣ ͔͙ͨͪͣͯ΅͔͍ͫͭͦͣ Ύ͍͡Ύ͔ͭͫΎ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͔͙͙͍͎ͨͪͫͦͤ͊ͪͦ͊ͤͤͦͦ͘͡ ͤ͊͋͡Ό͔͙͒ͤΎΣ ͔ͦͭͦͪͦ͟ 

ͯ;͙ͭ·͍͔͊ͭ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͎͊͗͒ͦͦ͟ ͨ͊ͼ͙͔ͤͭ͊Φ ˣ͎͊ͦ͒͊ͪ͡Ύ ͋ͦ͡Έ΄͙ͣ ͦ͋Ά͖ͣ͊ͣ ͒͊ͤͤ·ͻ ͍ͪ͊; ͔ͣͦ͗ͭ 

͔͙͍ͦͪͪͭͪͦ͊ͭ͟͟Έ ͔͙ͭͪ͊ͨΌ ͍ ͔͙͔ͪ͗ͣ ͔ͪ͊͡Έ͎ͤͦͦ ͍͔͔͙ͪͣͤΦ 
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˨͡Ύ ͙͔ͫͫͭͣ· ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ͙ͣͦ͋͡Έͤ·͔ ͙͔͙ͨͪͦ͗ͤ͡Ύ ͍ͨͦͦ͘͡ΎΌͭ ͔ͯͣͤΈ΄͙ͭΈ ͪ͊ͫͻͦ͒·Σ 

͔͍͙ͨͪ͒ͦͭͪ͊ͭͭΈ ͔͙ͦͫͦ͗ͤͤ͡ΎΣ ͙͙͙͍ͦͨͭͣͪͦ͊ͭ͘Έ ͣ͊ͪ΄͙ͪͯͭ͊͘ͼ͙Ό ͨ͊ͼ͙͔͍ͤͭͦ ͙ ͍ͨͦ·͙ͫͭΈ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ 

ͨͪͦͺ͙͙͙͊ͭ͟͟͡Φ 

˹͔ͫͣͦͭͪΎ ͤ͊ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊Σ ͙ͣͦ͋͡Έͤ·͔ ͙͔͙ͨͪͦ͗ͤ͡Ύ ͙͔ͣΌͭ ͪΎ͒ ͎͙ͦͪ͊ͤ;͔͙͚ͤ ͙ ͙͍ͪͫͦ͟Φ 

˹͙͔͔͊͋ͦ͡ ͤ͊͘;͙ͣ·͔ ͙͘ ͙ͤͻΥ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ ́ͦͨͦ͡Έ ̏Φ ˥ͯ͋ͦ͊͟͡Ύ ͔͙ͣ͒ͼ͙ͤ͊Φ τ ˸ ΦΥ ̏ͫͣͦ͟Σ нлнлΦ τ пул ͫΦ 

нΦ ̒ͪͦ΄͔͍͙͚ͫ͟ ˢΦ ͔͔͔͙́ͣ͒͡ͼ͙ͤ͊ ͙ ͼ͙ͺ͍͔ͪͦͦ ͍͒ͪ͊ͦͦ͘ͻ͔͙͔ͪ͊ͤͤΦ τ ˸ ΦΥ ͚̑ͪ͊ͭΣ нлннΦ τ орс ͫΦ 

оΦ ˢ͙͔͔͍͋͒͊͟ ˢΦ̇Φ ˮͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ ͔͙ͣ͒ͼ͙͔ͤΦ τ ˸ ΦΥ ͚̑ͪ͊ͭΣ нлнмΦ τ онл ͫΦ 

пΦ ˴͔ͦͪͦͭͤͦ͟ ˸ΦˢΦ ˸͙ͦ͋͡Έͤ͊Ύ ͔͙ͣ͒ͼ͙ͤ͊Φ τ ˿ ˽͋ΦΥ ˽͙͔ͭͪΣ нлнлΦ τ нуу ͫΦ 

ϭ ˥͍ͯͪ͋͊ͤͦ͊ ˸Φ̊Φ, 2025 

 

 

 

 

̂˨˴Υ ум 

˴͊͟·΄͍ͦ͊ ͔͔̉ͣͤ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͙͔͍͊ͪͪ͊ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 
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ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͙ ͤ͊͘;͔͙͔ͤ Ύ͘·͍ͦ͟·ͻ ͔͍ͣͭͦ͒ͦ ͍ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͫͺ͔͔ͪΣ 

͍͟͡Ό;͊Ύ ͨͪͦͺ͔͙ͫͫͦͤ͊͡ΈͤͯΌ ͙ͦͣͣͯͤ͊͟͟ͼ͙ΌΣ ͔͙ͣ͒ͼ͙ͤͫͯ͟Ό ͔͙͎͙ͭͪͣͤͦͦ͡ΌΣ ͔ͣ͗ͯ͟͡Έ͔ͭͯͪͤͦ 

͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͙ ͔͎͙ͣͭͦ͒ͦͦ͡Ό ͦ͋ͯ;͔͙ͤΎ ͙ͤͦͫͭͪ͊ͤͤ·ͣ Ύ͘·͊ͣ͟ ͔͍ͫͭͯ͒ͤͭͦ-͔͙͍ͣ͒ͦ͟Φ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ 

͔͔ͯ͒ͤͦ͡ ͙ͪͦ͡ Ύ͘·͊͟ ͊͟͟ ͙͔ͤͫͭͪͯͣͤͭ͊ ͍ͨͦ·΄͔͙ͤΎ ͊͟;͔͍ͫͭ͊ ͙ͦ͊͊ͤ͘͟Ύ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

͔͙ͣ͒ͼ͙ͤͫ͊͟Ύ ͔͙͎͙ͭͪͣͤͦͦ͡ΎΣ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ ͙ͦͣͣͯͤ͊͟͟ͼ͙ΎΣ Ύ͘·͍ͦ͊͟Ύ ͎͍ͨͦ͒ͦͭͦ͊͟Σ  

͔͙ͣ͒ͼ͙ͤ͊Σ ͙͔ͤͭͪͯ͟͡Έͭͯͪͤ͊Ύ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ΈΦ 

 

̏ͺͺ͔͙͍ͭͤ͊͟Ύ ͙ͦͣͣͯͤ͊͟͟ͼ͙Ύ Ύ͍͡Ύ͔ͭͫΎ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ·ͣ ͔ͦͣͨͦͤͤͭͦͣ͟ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͙͙ͨͪ͊ͭ͟͟Φ 

ˤ ͍͙ͯͫͦ͡Ύͻ ͎͙ͦ͋͊͊͘͡͡ͼ͙͙Σ ͪ͊ͫ΄͙͔͙ͪͤΎ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͻ ͍ͫΎ͔͚͘ ͙ ͪͦͫͭ͊ ͦ͋Ά͖ͣ͊ ͤ͊ͯ;͚ͤͦ ͙ͤͺͦͪͣ͊ͼ͙͙ 

͍͔͙͔͊͒ͤ͡ Ύ͘·͍ͦ͟·͙ͣ ͔͙ͣͭͦ͒͊ͣ ͍͙ͫͭ͊ͤͦͭͫΎ ͔ͤͦͭΆ͔͔͚ͣͣͦ͡ ;͊ͫͭΈΌ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ 

͍͔͔͎ͫͦͪͣͤͤͦͦ ͔ͫͨͼ͙͙͊ͫͭ͊͡ ͍ ͙ͦ͋͊ͫͭ͡ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΦ ˸͔͙͒ͼ͙͙͚ͤͫ͟ Ύ͘·͟ τ Ήͭͦ ͔ͤ ͨͪͦͫͭͦ 

͙͎͍͙͙ͤͫͭ͡;͔ͫ͊͟Ύ ͙͔ͫͫͭͣ͊Σ ͊ ͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·͚ ͙͔ͤͫͭͪͯͣͤͭΣ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙͚ ͭͦ;ͤͦͫͭΈ ͙͎͙͙͒͊ͤͦͫͭ͟Σ 

͍ͨͦͫͭ͊ͤͦͯ͟ ͍͙ͨͪ͊͡Έ͎ͤͦͦ ͙͙ͤ͟͡;͔͎ͫͦͦ͟ ͔ͪ΄͔͙ͤΎ ͙ ͊͟;͔͍͔͔ͫͭͤͤͦ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͔ͣ͗͒ͯ ͍ͪ͊;ͦͣ ͙ 

ͨ͊ͼ͙͔ͤͭͦͣΦ 

̒͘·͍ͦ͟·͔ ͔ͣͭͦ͒· ͍͟͡Ό;͊Όͭ ͍ ͔ͫ͋Ύ ͍ͫͦͦͯͨͤͦͫͭ͟Έ ͨͦ͒ͻ͍ͦ͒ͦΣ ͍͔ͤ͊ͨͪ͊ͤͤ͡·ͻ ͤ͊ ͍͔͙͔ͦͫͦͤ 

ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͔͙͎͙͙ͭͪͣͤͦͦ͡Σ ͍͙͙͔ͪ͊ͭ͘ ͍ͤ͊·͍ͦ͟ ͚ͯͫͭͤͦ ͙ ͙ͨͫΈ͔͚ͣͤͤͦ ͙ͦͣͣͯͤ͊͟͟ͼ͙͙Σ ͊ ͔ͭ͊͗͟ 

ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͙ͫͨͦͫͦ͋ͤͦͫͭ ͪ͊͋ͦͭ͊ͭΈ ͫ ͤ͊ͯ;͚ͤͦ ͙͔͚ͭͪ͊ͭͯͪͦ͡ ͤ͊ ͙ͤͦͫͭͪ͊ͤͤ·ͻ Ύ͘·͊͟ͻΦ ˻͙͒ͤͣ ͙͘ 

͟͡Ό;͔͍·ͻ ͍͔͙͚ͤ͊ͨͪ͊ͤ͡ Ύ͍͡Ύ͔ͭͫΎ ͙ͯ͘;͔͙͔ͤ ͙͎͊ͭͤͫͦͦ͟͡ Ύ͘·͊͟Σ ͦͭͦͪ͟·͚ ͔͙͗ͭ͡ ͍ ͍͔ͦͫͤͦ ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ 

͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͔͙͎͙͙ͭͪͣͤͦͦ͡Φ ˶͙͙͔͊ͭͤͫ͟ ͔͙ͭͪͣͤ· ͍ͨͦͦ͘͡ΎΌͭ ͙͙͍ͫͭ͊ͤ͒͊ͪͭͪͦ͊ͭ͘Έ ͙ ͙ͯͤͺ͙ͼ͙͍ͪͦ͊ͭΈ 

ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͔ͤͦ ͦ͋΅͔͙͔ͤΣ ;ͭͦ ͔ͦͫͦ͋ͤͤͦ ͍͊͗ͤͦ ͍ ͎ͣͤͦͦͤ͊ͼ͙ͦͤ͊͡Έͤ·ͻ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͔͙͍ͦͭ͊͟͟͡͡ͻ ͙ 

ͤ͊ͯ;ͤ·ͻ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎͻΦ 
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˹͔ ͔͔͔ͣͤ ͤ͊͘;͙ͣ·ͣ Ύ͍͡Ύ͔ͭͫΎ ͍͔͙͔͊͒ͤ͡ ͙ͦ͒ͤͣ ͙͙͡ ͔ͤͫͦ͟͡Έ͙͙ͣ͟ ͙ͤͦͫͭͪ͊ͤͤ·͙ͣ Ύ͘·͙͊ͣ͟Σ ;ͭͦ 

͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͒ͦͫͭͯͨ ͟ ͙͍ͣͪͦ·ͣ ͤ͊ͯ;ͤ·ͣ ͔ͪͫͯͪͫ͊ͣΦ ˣͦ͡Έ΄͊Ύ ;͊ͫͭΈ ͍͔͔͚ͫͦͪͣͤͤͦ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ 

͙͔ͭͪ͊ͭͯͪ͡·Σ ͍͟͡Ό;͊Ύ ͙͙ͤ͟͡;͔͙͔ͫ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΣ ͙͔ͨͯ͋ͯͭͫ͟͡Ύ ͤ͊ ͎͙͚͊ͤͫͦͣ͟͡ Ύ͘·͔͟Φ ˽ͦΉͭͦͣͯ 

͔͙͙ͣͭͦ͒͟ ͦ͋ͯ;͔͙ͤΎ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤͦͣͯ ͎͙͚͊ͤͫͦͣͯ͟͡ ό9ƴƎƭƛǎƘ ŦƻǊ aŜŘƛŎŀƭ tǳǊǇƻǎŜǎ τ 9atύ ͙͊ͤͣ͊͘Όͭ 

ͼ͔ͤͭͪ͊͡Έ͔ͤͦ ͔ͣͫͭͦ ͍ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͎ͨͪͦͪ͊ͣͣ͊ͻ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͍͍ͯͦ͘Φ ˻͙ͤ ͍͟͡Ό;͊Όͭ ͔͙ͯͨͪ͊͗ͤͤΎ ͤ͊ 

;͔͙͔ͭͤ ͙ ͙͊ͤ͊͘͡ ͤ͊ͯ;ͤ·ͻ ͔͚ͫͭ͊ͭΣ ͪ͊͋ͦͭͯ ͫ ͔͙͎͙ͭͪͣͤͦͦ͡;͔͙͙ͫͣ͟ ͍ͫͦ͊ͪ͡Ύ͙ͣΣ ͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ 

͙͙ͤ͟͡;͔͙ͫ͟ͻ ͙ͫͭͯ͊ͼ͙͚ ͙ ͍͙͙͔ͪ͊ͭ͘ ͍ͤ͊·͍ͦ͟ ͍͔͔͙͒ͤΎ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙Φ 

ˤ͊͗ͤ·ͣ ͍͔͙͔ͤ͊ͨͪ͊ͤͣ͡ Ύ͍͡Ύ͔ͭͫΎ ͍͙͙͔ͪ͊ͭ͘ ͍ͤ͊·͍ͦ͟ ͔͙ͣ͗͡;͚ͤͦͫͭͤͦ ͙ͦͣͣͯͤ͊͟͟ͼ͙͙Φ ˤͪ͊; 

͔͒ͦ͗ͤ͡ ͔ͯͣͭΈ Ύͫͤͦ ͙ ͔ͦͪͪͭͤͦ͟͟ ͦ͋ΆΎͫͤΎͭΈ ͨ͊ͼ͙͔ͤͭͯ ͙͎͒͊ͤͦ͘Σ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͔͡;͔͙ͤΎ ͙ ͍ͦͣͦ͗ͤ͘·͔ 

͙͙ͪͫ͟Φ ̒͘·͍ͦ͟·͔ ͔ͣͭͦ͒·Σ ͍ͦͫͤͦ͊ͤͤ·͔ ͤ͊ ͙͙͍ͦͣͣͯͤ͊ͭͤͦͣ͟͟ ͨͦ͒ͻ͔ͦ͒Σ ͍ͨͦͦ͘͡ΎΌͭ ͺ͙͍ͦͪͣͪͦ͊ͭΈ 

ͫͨͦͫͦ͋ͤͦͫͭΈ ͙ͨͦ͒͋ͪ͊ͭΈ ͨͦͤΎͭͤ·͔ ͺ͙͍͙ͦͪͣͯͪͦ͟͡Σ ͙ͫͭͪͦͭΈ ͎͙ͦ͡;ͤͯΌ ͎͔͊ͪͯͣͤͭ͊ͼ͙Ό ͙ ͍͙͍ͯͫͭ͊ͤ͊͊ͭ͡Έ 

͍͔͙͔͒ͦͪͭ͡Έͤ·͚ ͦͤͭ͊ͭ͟͟Φ ͙͔́͊͟ ͔͙ͯͣͤΎ ͔ͦͫͦ͋ͤͤͦ ͤ͊͘;͙ͣ· ͍ ͔͙͙͙ͨ͒͊ͭͪΣ ͎͙͙ͦͤͦͦ͟͡Σ ͊ͯ͟΄͔͍͔ͪͫͭ ͙ 

͎͙͒ͪͯͻ ͦ͋͊ͫͭ͡ΎͻΣ ͎͔͒ Ήͣͦͼ͙ͦͤ͊͡Έͤ·͚ ͔ͦͣͨͦͤͤͭ͟ ͦ͋΅͔͙ͤΎ Ύ͍͡Ύ͔ͭͫΎ ͟͡Ό;͔͍·ͣ ͺ͊ͭͦͪͦͣ͟ 

Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͔͡;͔͙ͤΎΦ 

˴͔ͪͦͣ ͎ͭͦͦΣ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͙͔ͤͭͪͯ͟͡Έ͚ͭͯͪͤͦ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ ͍͙ͫͭ͊ͤͦͭͫΎ ͦ͋Ύ͔͊ͭ͘͡Έ͚ͤͦ ;͊ͫͭΈΌ 

Ύ͘·͍͚ͦͦ͟ ͎͍͙ͨͦ͒ͦͭͦ͟ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͍͊͒ͪͦ͟Φ ˽͊ͼ͙͔ͤͭ· ͎ͣͦͯͭ ͙͔ͨͪͤ͊͒͗͊ͭ͡Έ ͟ ͪ͊ͤ͘·ͣ Ή͙ͭͤ;͔͙ͫͣ͟ ͙ 

ͯ͟͡Έͭͯͪͤ·ͣ ͎ͪͯͨͨ͊ͣΣ ;ͭͦ ͔͔ͭͪ͋ͯͭ ͦͭ ͍ͪ͊;͊ ͔ͤ ͭͦ͡Έͦ͟ ͍͔͙͊͒ͤ͡Ύ Ύ͘·ͦͣ͟Σ ͤͦ ͙ ͙͙ͨͦͤͣ͊ͤΎ ͯ͟͡Έͭͯͪͤ·ͻ 

͔͔͚ͦͫͦ͋ͤͤͦͫͭΣ ͙ͭͪ͊͒ͼ͙͚ ͙ ͙͙͍ͦͣͣͯͤ͊ͭͤ͟͟·ͻ ͤͦͪͣΦ ˽͙͔͔͙͔ͪͣͤͤ ͙͔͙͍ͤͭͪ͊ͭͤ͟·ͻ ͔͍ͣͭͦ͒ͦ ͦ͋ͯ;͔͙ͤΎ τ 

͔͍ͪͦ͡·ͻ ͙͎ͪΣ ͔͚ͫ͟-͔ͭͻ͎͙͚ͤͦͦ͡Σ ͙ͫͣͯ͡Ύͼ͙͚ τ ͫ ͍͔ͨͦͫͦ͋ͫͭͯͭ ͍͔͙ͦͫͦͤΌ ͙ͭ͊͟ͻ ͍ͤ͊·͍ͦ͟ ͤ͊ ͙͔ͨͪ͊ͭ͟͟Φ 

˭͊͟͡Ό;͔͙͔ͤ 

̒͘·͍ͦ͟·͔ ͔ͣͭͦ͒· ͍ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͫͺ͔͔ͪ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͚ͫͦ͋ͦ ͔͔ͦͣͨͫͤͦ͟͟͡ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡Σ 

ͦ͋Ά͔͙͒ͤΎΌ΅͔͔ ͙͎͍͙͙ͤͫͭ͡;͔͙͔ͫ͟Σ ͙͙͍ͦͣͣͯͤ͊ͭͤ͟͟·͔ ͙ ͙͙͊ͤ͊ͭ͡;͔͙͔ͫ͟ ͍ͤ͊·͙͟Φ ˮͻ ͍͙͙͔ͪ͊ͭ͘ 

͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͍ͨͦ·΄͔͙ͤΌ ͊͟;͔͍ͫͭ͊ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙Σ ͔͔͙ͯͪͨͤ͟͡Ό ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͤ͊ͯ;͎ͤͦͦ 

͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊ ͙ ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ ͍·͍͙ͫͦͦ͊͟͟͡ͺ͙ͼ͙͍ͪͦ͊ͤͤ·ͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡Φ ˤ͔͙͔͊͒ͤ͡ 

ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·ͣ Ύ͘·ͦͣ͟ ͔͙ͣ͒ͼ͙ͤ· ͍͙ͫͭ͊ͤͦͭͫΎ ͍͔͚͊͗ͤ΄͙ͣ ͔ͦͣͨͦͤͤͭͦͣ͟ ͍͔͔͎ͫͦͪͣͤͤͦͦ 

͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͙ ͙͙ͨͪ͊ͭ͟͟Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·: 

1. ˥͔͍͙ͯͪ; ˽Φ ˿ΦΣ ˴͙ͦ͋ͪͤ ˶Φ ˮΦ ˸͔͙͒ͼ͙ͤͫ͊͟Ύ ͔͙͎͙ͭͪͣͤͦͦ͡ΎΦ τ ˸ ΦΥ ˥̏˻́ˢ˾-˸͔͙͒͊Σ нлмуΦ 

2. Hutchinson T., Waters A. English for Specific Purposes: A Learning-Centered Approach. Cambridge 

University Press, 2010. 

3. Candlin C., Candlin S. Health Communication: A Problem-Solving Approach. Routledge, 2015. 

4. ˢ͎͔͊͋͟Ύͤ ˾Φ ˢΦ ˽ͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ ͙ͦͣͣͯͤ͊͟͟ͼ͙Ύ ͍ ͔͙ͣ͒ͼ͙͔ͤΦ τ ˿ ˽͋ΦΥ ˿͔ͨͼ˶͙ͭΣ нлнлΦ 

ϭ ˴͊͟·΄͍ͦ͊ ̉ΦΣ нлнр 

 

 

 

 

˴͔͍ͯͪ͊ͣ͋͊ ˢͻ͔ͣͭ ˴͔͍͙ͯͪ͊ͣ͋͊; 

ˢ͙͔ͫͫͫͭͤͭ ͊͟ͺ͔͒ͪ· ͎͙ͦͫͨͭ͊͡Έ͚ͤͦ ͔͙͙͙ͨ͒͊ͭͪ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 
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ˢͤͤͦͭ͊ͼ͙Ύ 

˹͔͒ͦͫͭ͊ͭͦ;ͤͦͫͭΈ ͍͔ͫ͊Σ ͙͙͡ ͔͒ͺ͙ͼ͙ͭ ͣ͊ͫͫ· ͔ͭ͊͡ ό˨˸́ύΣ ͯ ͔͔͚͒ͭ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͔ͫͪΈ͔ͤͯ͘Ό 
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͔͙ͣ͒ͦ͟-ͫͦͼ͙͊͡ΈͤͯΌ ͔ͨͪͦ͋ͣͯ͡Σ ͦ͊͘͟·͍͊Ό΅ͯΌ ͔͎͙͍͔ͤ͊ͭͤͦ ͍͙͡Ύ͙͔ͤ ͤ͊ ͺ͙͙͘;͔͔ͫͦ͟Σ ͍͔͔ͯͣͫͭͤͤͦ ͙ 

͙ͨͫͻͦΉͣͦͼ͙ͦͤ͊͡Έ͔ͤͦ ͍͙͙͔ͪ͊ͭ͘ ͔͔ͪ͋ͤ͊͟Φ ̏ͭͦ ͫͦͫͭͦΎ͙͔ͤ ͻ͔͙͔͊ͪ͊ͭͪͯͭͫ͘͟Ύ ͙͔͙͔ͫͤ͗ͤͣ ͣ͊ͫͫ· ͔ͭ͊͡ 

͙͔ͦͭͤͦͫͭ͡Έͤͦ ͪͦͫͭ͊ ͙ ͍ͦͪ͊ͫͭ͊͘Σ ͙ ;͊΅͔ ͍͔͎ͫͦ Ύ͍͡Ύ͔ͭͫΎ ͨͪͦΎ͍͔͙͔ͤͣ͡ ͔͍͋ͦͦ͟͡-Ή͔͎͔͙ͤͪͭ;͔͚ͫͦ͟ 

͔ͤ͒ͦͫͭ͊ͭͦ;͙ͤͦͫͭ όˣ̏˹ύ ͙͙͡ ͎͙ͨͦͭͪͦͺ͙͙ ͯ ͔͔͚͒ͭ ͔͎ͪ͊ͤͤͦ ͍ͦͪ͊ͫͭ͊͘Φ ˽͙ͪ;͙ͤ· ˨˸́ ͎ͣͤͦͦͦ͋ͪ͊ͤ͘· ͙ 

͍͟͡Ό;͊Όͭ ͙͔͊ͣͤͭ͊ͪͤ͡·͔ ͺ͊ͭͦͪ͟· ό͔ͤ͒ͦͫͭ͊ͭͦ;͔ͤͦ ͙͙͡ ͔͙͍͔ͤͫ͋͊͊ͤͫͪͦ͊ͤͤͦ͡ ͙͙͔ͨͭ͊ͤύΣ ͙ͫͦͣ͊ͭ;͔͙͔ͫ͟ 

͔͍͙͊͋ͦ͊ͤ͘͡Ύ ό͎͙͔͙͊ͫͭͪͦͤͭͫͭͤ͊͡Έͤ·͔Σ Ή͙ͤ͒ͦͪͤͤ͟·͔Σ ͍͔ͪͦ͗͒ͤͤ·͔ ͙ͨͦͪͦ͟ύΣ ͊ ͔ͭ͊͗͟ ͙ͨͫͻͦͫͦͼ͙͊͡Έͤ·͔ ͙ 

Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͺ͊ͭͦͪ͟·Φ ˾͊ͤͤΎΎ ͙͎͙͒͊ͤͦͫͭ͊͟Σ ͍ͦͫͤͦ͊ͤͤ͊Ύ ͤ͊ ͔͙͙͊ͤͭͪͦͨͦͣͭͪ ό͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ½-Score 

͙͔ͤ͒ͫ͊͟ ͣ͊ͫͫ· ͔ͭ͊͡ ͟ ͍ͦͪ͊ͫͭͯ͘ύ ͙ ͔͒ͭ͊͡Έͤͦͣ ͔ͫ͋ͦͪ ͔͊ͤ͊ͣͤ͊͘Σ ͙͔͔ͣͭ ͔ͪ΄͊Ό΅͔͔ ͤ͊͘;͔͙͔ͤΦ 

˿͍͔͍͔͔͔ͦͪͣͤͤͦ ͍·Ύ͍͔͙͔ͤ͡ Ή͙͎͙ͭͦͦ͡;͔͎ͫͦͦ͟ ͺ͊ͭͦͪ͊͟ ͙ ͔͍͊͒͊ͭͤ͊͟Ύ ͙͙͍ͤͯͭͪͭͤ͊Ύ ͔ͨͦ͒͒ͪ͗͊͟Σ 

͍͔ͤ͊ͨͪ͊ͤͤ͊͡Ύ ͤ͊ ͔ͦͣͨͤͫ͊͟ͼ͙Ό ͔͒ͺ͙ͼ͙ͭ͊ ͙͔ͨͭ͊ͭ͡Έͤ·ͻ ͍͔΅͔͍ͫͭΣ Ύ͍͡ΎΌͭͫΎ ͍͚ͦͫͤͦͦ ͔ͯͫͨ΄͎ͤͦͦ ͔͡;͔͙ͤΎ 

͙ ͨͪͦͺ͙͙͙͊ͭ͟͟͡ ͔ͦͭ͒͊ͤͤ͡·ͻ ͔͎͙ͤ͋͊ͦͨͪ͡Ύͭͤ·ͻ ͔͍͙͚ͨͦͫ͒ͫͭ͡ ͒͡Ύ ͍͒ͦͪͦ͘ΈΎΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦͫͭΈ͍͔ͫ͊Σ ͔͒ͺ͙ͼ͙ͭͣ͊ͫͫ·͔ͭ͊͡Σ ͔͍͋ͦͦ͟͡Ή͔͎͔͙ͤͪͭ;͔ͫ͊͟Ύ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦͫͭΈΣ  

͎͙ͨͦͭͪͦͺ͙ΎΣ ͔͙͒ͭΣ ͙͙͍ͤͯͭͪͭͤ·͚ͫͭ͊ͭͯͫΣ ȊǎŎƻǊŜ. 

 

ˤ͍͔͔͙͔͒ͤ 

˹͔͒ͦͫͭ͊ͭͦ;ͤͦͫͭΈ ͍͔ͫ͊ ͯ ͔͔͚͒ͭ Ύ͍͡Ύ͔ͭͫΎ ͙ͦ͒ͤͣ ͙͘ ͙͔͔ͤ͊͋ͦ͡ ͤ͊͘;͙ͣ·ͻ ͔͔͚ͨͦ͊͊ͭ͘͟͡ ͤ͊ͪͯ΄͔͙ͤΎ ͙ͻ 

͙͙͍͎ͤͯͭͪͭͤͦͦ ͫͭ͊ͭͯͫ͊ ͙ ͍͒ͦͪͦ͘ΈΎ ͍ ͼ͔ͦͣ͡Φ ̏ͭͦ ͫͦͫͭͦΎ͙͔ͤΣ ͙͍͔͔ͫͭͤͦ͘ ͔ͭ͊͗͟ ͊͟͟ ͔͒ͺ͙ͼ͙ͭ ͣ͊ͫͫ· ͔ͭ͊͡ 

ό˨˸́ύ ͙͙͡Σ ͍ ͔͔͋ͦ͡ ͭΎ͔͗͡·ͻ ͫͯ͡;͊ΎͻΣ ͔͍͋ͦͦ͟͡-Ή͔͎͔͙ͤͪͭ;͔ͫ͊͟Ύ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦͫͭΈ όˣ̏˹ύΣ ͙ͨͪͤ͊ͤͦ͘ 

ˤ͔͙͚ͫͣͪͤͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͔͚ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ όˤ˻˭ύ ͎ͦ͋͊͡͡Έ͚ͤͦ ͔͚ͨͪͦ͋ͣͦ͡Σ ͔ͦͫͦ͋ͤͤͦ ͍ ͍͙͍ͪ͊͊͘Ό΅͙ͻͫΎ 

ͫͭͪ͊ͤ͊ͻΣ ͤͦ ͊ͭͯ͊͟͡Έ͚ͤͦ ͙ ͒͡Ύ ͎͋͊ͦͨͦͯ͡͡;ͤ·ͻ ͔͎͙͍ͪͦͤͦΦ ˿͎ͦ͊ͫͤͦ͡ ͙͙ͫͭ͊ͭͫͭ;͔͙ͫͣ͟ ͒͊ͤͤ·ͣΣ ͔͒ͺ͙ͼ͙ͭ 

ͣ͊ͫͫ· ͔ͭ͊͡ ͍͙ͤͦͫͭ ͫͯ΅͔͍͔ͫͭͤͤ·͚ ͍͊͒͟͡ ͍ ͍ͨͦ·΄͔͙͔ͤ ͔͍͔͙͊͋ͦ͊ͣͦͫͭ͘͡ ͙ ͔͙ͫͣͪͭͤͦͫͭ ͔͙ͫͪ͒ ͔͔͚͒ͭΣ 

͔ͦͫͦ͋ͤͤͦ ͍ ͔ͪ͊ͤͤͣ ͍͔ͦͪ͊ͫͭ͘Φ ˽ͦ ͔ͤͦͭͦͪ͟·ͣ ͦͼ͔ͤ͊ͣ͟Σ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦͫͭΈ ͙͙ͨͭ͊ͤΎ Ύ͍͡Ύ͔ͭͫΎ ͍͊͗ͤ·ͣ 

ͺ͊ͭͦͪͦͣ͟Σ ͍ͫͨͦͫͦ͋ͫͭͯΌ΅͙ͣ ͔ͭ͊͡͡Έ͙ͤͦͫͭ ͔͔͚͒ͭ ͔͎ͪ͊ͤͤͦ ͍ͦͪ͊ͫͭ͊͘ ͍ ͤ͊͘;͙͔ͭ͡Έͤͦͣ ͨͪͦͼ͔͔ͤͭ ͫͯ͡;͔͍͊Φ 

ˢͭͯ͊͟͡ΈͤͦͫͭΈ ͔ͨͪͦ͋ͣ͡·Φ ʕ ·ͫͦ͊͟Ύ ͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤͦͫͭΈ ͙ ͭΎ͔͗ͫͭΈ ͔͍͙͚ͨͦͫ͒ͫͭ͡ ˨˸́ ͔͔ͦͨͪ͒͡ΎΌͭ 

͔͔ ͙ͫ͟͡Ό;͙͔ͭ͡ΈͤͯΌ ͊ͭͯ͊͟͡ΈͤͦͫͭΈ ͒͡Ύ ͍͔͔͚ͫͦͪͣͤͤͦ ͔͙͙͙ͨ͒͊ͭͪ ͙ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΦ ˹͔͒ͦͫͭ͊ͭͦ;͔ͤͦ 

͔͙͔ͨͦͫͭͯͨͤ͡ Ή͔͎͙͙ͤͪΣ ͔͍͋ͦ͟͡Σ ͙͍͗ͪͦΣ ͎͔͍͍ͯͦ͒ͦ͡Σ ͍͙͙͍ͭ͊ͣͤͦ ͙ ͙ͣͪͦ͟Ή͔͔͍ͣͤͭͦ͡Σ ͔ͦͭͦͪͦ͟ ͔͙͗ͭ͡ ͍ 

͍͔ͦͫͤͦ ͔͒ͺ͙ͼ͙ͭ͊ ͣ͊ͫͫ· ͔ͭ͊͡Σ ͙͍͙ͨͪͦ͒ͭ ͟ ͔͔͊͒ͪ͗͘͟ ͺ͙͙͘;͔͎ͫͦͦ͟ ͙ ͙ͨͫͻ͎ͦͣͦͭͦͪͤͦͦ ͍͙͙ͪ͊ͭ͘ΎΣ 

ͤ͊ͪͯ΄͔͙ͤΌ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͙͚ͣͣͯͤͤͦ ͙͔ͫͫͭͣ·Σ ͙͔͙ͫͤ͗ͤΌ ͔͙͔͙ͪͫͭͤͭͤͦͫͭ͘ ͎͙ͦͪ͊ͤͣ͊͘ ͟ ͙ͤͺ͔͟ͼ͙Ύͣ ͙Σ 

͊͟͟ ͔͍͙͔ͫ͒ͫͭ͡Σ ͟ ͍͔͙ͯ͡;͔͙ͤΌ ;͊ͫͭͦͭ· ͙ ͭΎ͔͙͗ͫͭ ͙ͫͦͣ͊ͭ;͔͙ͫ͟ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Φ ˤ ͎͒ͦͦͫͪͦ͡;͚ͤͦ 

͔͔͙͍͔ͨͪͫͨͭ͟Σ ˨˸́ ͍ ͔͍͔͒ͭͫͭ ͔ͣͦ͗ͭ ͔͎͙͍ͤ͊ͭͤͦ ͫ͊͊ͭ͘͟ΈͫΎ ͤ͊ ͎͙͙͍ͦͤͭͤ͟·ͻ ͺͯͤ͟ͼ͙ΎͻΣ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ 

͙͔͙͒ͦͫͭ͗ͤΎͻ ͙ ͦ͋΅͔ͣ ͊͟;͔͍͔ͫͭ ͙͙͗ͤ͘ ͍ͦ ͍ͪͦͫͦͣ͘͡ ͍͔ͦͪ͊ͫͭ͘Φ 

͙͎͙̏ͭͦͦ͡Ύ ͙ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙ΎΦ ˽͙ͪ;͙ͤ· ͔͒ͺ͙ͼ͙ͭ͊ ͣ͊ͫͫ· ͔ͭ͊͡ ͯ ͔͔͚͒ͭ ͚͔ͪ͊ͤ͟ ͪ͊ͤͦͦ͋ͪ͊ͤ͘͘·Φ 

͙́ͪ͊͒ͼ͙ͦͤͤͦ ͙ͻ ͔͒͡Ύͭ ͤ͊ ͍͔͒ ͋ͦ͡Έ΄͙͔ ͎ͪͯͨͨ·Υ Ή͎͔ͦͤͤ͘͟·͔ ό͙͔͊ͣͤͭ͊ͪͤ͡·͔Σ ͙͔͊ͣͤͭ͊ͪͤͦ͡-ͫͦͼ͙͊͡Έͤ·͔ύ 

͙ Ή͎͔ͤ͒ͦͤͤ·͔ ό͍ͫΎ͊ͤͤ͘·͔ ͫ ͙ͫͦͣ͊ͭ;͔͚ͫͦ͟ ͎͙͔͚ͨ͊ͭͦͦ͡ύΦ 

1. ͎͔̏ͦͤͤ͘͟·͔ ͺ͊ͭͦͪ͟· ό͔͍͙ͨͪ;ͤ͊Ύ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦͫͭΈ ͙͙ͨͭ͊ͤΎύ ͙͔͔ͤ͊͋ͦ͡ ;͊ͫͭ·͔Σ ͔ͦͫͦ͋ͤͤͦ ͍ 

͔ͪ͊ͤͤͣ ͍͔ͦͪ͊ͫͭ͘Υ 

o ˹͔͒ͦͫͭ͊ͭͦ;͔ͤͦ ͙͙͡ ͔͙͍͔ͤͫ͋͊͊ͤͫͪͦ͊ͤͤͦ͡ ͙͙͔ͨͭ͊ͤ ό͙͔͊ͣͤͭ͊ͪͤ͡·͔ ͙ͨͪ;͙ͤ·ύΥ 

͙ͦ͟͡;͔͍͔ͫͭͤͤ·͚ ͔ͤ͒ͦͦͪͣ͟ ό͙͔ͤ͊ͨͪͣͪΣ ͙ͨͪ ͎͙͎͙͙ͨͦ͊͊ͭ͟͡ ͯ ͔͙ͣ͊ͭͪΣ ͔ͤͫͦ͋͡Ό͔͙͙͒ͤ ͔͙ͪ͗ͣ͊ 

͔͙ͦͪͣͤ͟͡ΎύΣ ͊͟;͔͍͔ͫͭͤͤ·͚ ͔ͤ͒ͦͦͪͣ͟ ό͔͍͔͍ͤͫͦͦͭͭͫͭͯΌ΅͔͔ ͍ͦͪ͊ͫͭͯ͘ ͙͙͔ͨͭ͊ͤΣ ͔͒ͺ͙ͼ͙ͭ ͔͍͋ͦ͟͡Σ ͙͍͗ͪͦΣ 

͙͙͡ ͙ͣͪͦ͟Ή͔͔͍ͣͤͭͦ͡Σ ͙͚ͪ͊ͤͤ ͔͔͍ͨͪͦ͒ ͤ͊ Ϧ͍ͪͦͫ͘͡·͚Ϧ ͫͭͦ͡Σ ͔͍͙ͤͨͪ͊͡Έ͔ͤͦ ͙͎͍͔͙͔ͨͪͦͭͦͤ͡ ͔͙͒ͭͫ͟ͻ 

͔͔͚ͫͣͫύΦ 

o ˿ͦͼ͙͊͡Έͤ·͔ ͙ ͙ͨͫͻ͎͙ͦͦ͡;͔͙͔ͫ͟ ͺ͊ͭͦͪ͟·Υ ͙͙͚ͤ͘͟ ͫͦͼ͙͊͡Έͤͦ-Ή͙ͦͤͦͣ͟;͔͙͚ͫ͟ ͫͭ͊ͭͯͫ ͔ͫͣΈ͙Σ 

͔͎͙ͤ͋͊ͦͨͪ͡Ύͭͤ͊Ύ ͙ͨͫͻͦΉͣͦͼ͙ͦͤ͊͡Έͤ͊Ύ ͍ͦ͋ͫͭ͊ͤͦ͊͟ ͍ ͔ͫͣΈ͔ ό͔͙͍͒ͨͪ͊ͼ͙͔ͦͤͤͦ ͨͦͻ͔͙͔ͯ͒ͤύΣ 

͔ͤ͒ͦͫͭ͊ͭͦ;ͤ·͚ ͯͻͦ͒ ͊͘ ͔͔ͪ͋ͤͦͣ͟Σ ͚͍ͪ͊ͫͫͭͪͦͫͭ͊ ͙ͨ΅͔͍͎ͦͦ ͍͔͔͙ͨͦ͒ͤΎ ό͙͔ͤ͊ͨͪͣͪΣ ͔͍ͤͪͤ͊Ύ ͔͙͊ͤͦͪͫ͟Ύ ͯ 

͍ͨͦ͒ͪͦͫͭͦ͟ύΦ 
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2. ͎͔̏ͤ͒ͦͤͤ·͔ ͺ͊ͭͦͪ͟· ό͍͙ͭͦͪ;ͤ͊Ύ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦͫͭΈ ͙͙ͨͭ͊ͤΎύΣ ͍ͫΎ͊ͤͤ͘·͔ ͫ ͎͙ͦͪ͊ͤ;͔͚ͫͦ͟ 

͎͙͔͚ͨ͊ͭͦͦ͡Υ 

o ˭͔͍͙͊͋ͦ͊ͤ͡Ύ ͔͗ͯ͒ͦ͡;ͤͦ-͙͟΄͔;͎ͤͦͦ ͭͪ͊ͭ͊͟Υ ͙ͫͤ͒ͪͦͣ ͣ͊͡Έ͊͋ͫͦͪ͋ͼ͙͙ όͤ͊ͪͯ΄͔͙͔ͤ 

͍ͫ͊ͫ·͍͙͊ͤΎ ͙͔ͨͭ͊ͭ͡Έͤ·ͻ ͍͔΅͔͍ͫͭύΣ ͼ͔͙͙͊͟͡ΎΣ ͍͙ͣͯͦͫ͟ͼ͙͒ͦ͘Σ ͻ͙ͪͦͤ;͔͙͔ͫ͟ Ή͔͙ͤͭͪͭ·Σ ͍͙͔ͦͫͨ͊ͭ͡͡Έͤ·͔ 

͔͍͙͊͋ͦ͊ͤ͘͡Ύ ͙͟΄͔;͙ͤ͊͟ ό͔͋ͦͤ͘͡Έ ˴ͪͦͤ͊ύΣ ͙ͨͦͪͦ͟ ͍͙͙ͪ͊ͭ͘Ύ ˬ˴́ ό͙͔ͤ͊ͨͪͣͪΣ ͙͔ͨͦͪͦͫͭͤͦ͘͡ύΦ 

o ͙̏ͤ͒ͦͪͤͤ͟·͔ ͔͍͙͊͋ͦ͊ͤ͘͡ΎΥ ͫ͊ͻ͊ͪͤ·͚ ͙͔͒͊͋ͭ ό͔͔͙͍ͤͦͣͨͤͫͪͦ͊ͤͤ͟·͚ύΣ ͎͙͔͙͔ͨͪͭͪͦ͘Σ 

͔͎͔͙͊͒ͪͤͦͤͭ͊͡Έͤ·͚ ͙ͫͤ͒ͪͦͣΦ 

o ˤ͔ͪͦ͗͒ͤͤ·͔ ͤ͊ͪͯ΄͔͙ͤΎ ͔͙ͣͭ͊͋ͦͣ͊͘͡Υ ͎͔͙͊͊ͭͦͣ͘͟͡ΎΣ ͔͔͔͙ͤͨͪͤͦͫͣͦͫͭΈ ͺͪͯͭͦ͘͟· ͙ ͒ͪΦ 

o ͙̆ͪͦͤ;͔͙͔ͫ͟ ͙ͤͺ͔͟ͼ͙͙Υ ͔͔ͭͯ͋ͪͯ͘͟͡Σ ˤˮ̉-͙ͤͺ͔͟ͼ͙ΎΣ ;͊ͫͭ·͔ ͦͫͭͪ·͔ ͔͙ͪͫͨͪ͊ͭͦͪͤ·͔ ͙ 

͙͟΄͔;ͤ·͔ ͙ͤͺ͔͟ͼ͙͙Σ ͎͙ͫͭͤ͡·͔ ͙͍͙͙ͤ͊͘Φ 

o ˽͙ͦͪͦ͟ ͍͙͙ͪ͊ͭ͘Ύ ͙ ͎͔͔͙ͤͭ;͔͙͔ͫ͟ ͙ͫͤ͒ͪͦͣ·Υ ͍͔ͪͦ͗͒ͤͤ·͔ ͙ͨͦͪͦ͟ ͔ͫͪ͒ͼ͊Σ ͻͪͦͣͦͫͦͣͤ·͔ 

͙͙͊ͤͦͣ͊͡ ό͙͔ͤ͊ͨͪͣͪΣ ͙ͫͤ͒ͪͦͣ ˨͊ͯͤ͊Σ ͙ͫͤ͒ͪͦͣ ͔͔́ͪͤͪ͊ύΦ 

o ˨͎͙͔ͪͯ ͫͦͫͭͦΎ͙ͤΎΥ ͦ͊͘͟͡;͔͍͔ͫͭͤͤ·͔ ͍͍͙ͤͦͦͦ͋ͪ͊ͦ͊ͤ͘ΎΣ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ ͨͦ;͔͟ ό͔͙ͯͪͣΎύΣ 

͔͍͎͙ͤͪͦͦ͡;͔͙͔ͫ͟ ͚͍ͪ͊ͫͫͭͪͦͫͭ͊ όͤ͊ͪͯ΄͔͙͔ͤ ͎͙ͦͭ͊ͤ͡ΎύΦ 

ˤ ͙͙ͤ͟͡;͔͚ͫͦ͟ ͙͔ͨͪ͊ͭ͟͟ ;͊ͫͭͦ ͍͔ͫͭͪ;͔͊ͭͫΎ ͔ͫͣ΄͊ͤͤ͊Ύ ͺͦͪͣ͊ ͔ͤ͒ͦͫͭ͊ͭͦ;͙ͤͦͫͭ ͙͙ͨͭ͊ͤΎΣ ͎ͦ͒͊͟ 

͙͔͊ͣͤͭ͊ͪͤ͡·͔ ͺ͊ͭͦͪ͟· ͤ͊͊͒͟͡·͍͊ΌͭͫΎ ͤ͊ ͙ͫͦͣ͊ͭ;͔ͫͯ͟Ό ͎͙ͨ͊ͭͦͦ͡ΌΣ ͎ͯͫͯͯ͋͡ΎΎ ͔͔ ͔ͭ;͔͙͔ͤΦ 

˴͙͊ͫͫ͡ͺ͙͊͟ͼ͙Ύ ˨˸́ ͦ͋·;ͤͦ ͍ͦͫͤͦ·͍͔͊ͭͫΎ ͤ͊ ͔͔͙ͫͭͨͤ ͔͒ͺ͙ͼ͙ͭ͊ ͣ͊ͫͫ· ͔ͭ͊͡Φ ˹͙͔͔͊͋ͦ͡ 

͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͣ ͨͦ͒ͻͦ͒ͦͣ Ύ͍͡Ύ͔ͭͫΎ ͦͼ͔ͤ͊͟ ͨͦ ͙͔͙ͪͭͪ͟Ύͣ ˤ˻˭Σ ͎͔͒ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͔ͨͦ͊͊ͭ͘͟͡Έ ½-Score 

͙͔ͤ͒ͫ͊͟ ͣ͊ͫͫ· ͔ͭ͊͡ όˮ˸́ύ ͟ ͍ͦͪ͊ͫͭͯ͘Φ 

¶ ˶͔͎͊͟Ύ ͔͔ͫͭͨͤΈ ό͙ͪͫ͟ ͔͒ͺ͙ͼ͙ͭ͊ύΥ ½-{ŎƻǊŜ ˮ˸́ ͦͭ -м ͒ͦ -н ͫͭ͊ͤ͒͊ͪͭͤ·ͻ ͔͙͚ͦͭͦͤͤ͟͡ ό˿˻ύΦ 

¶ ˿͔ͪ͒ͤΎΎ ͔͔ͫͭͨͤΈΥ ½-{ŎƻǊŜ ˮ˸́ ͦͭ -н ͒ͦ -о ˿˻Φ 

¶ ́Ύ͔͗͊͡Ύ ͔͔ͫͭͨͤΈΥ ½-{ŎƻǊŜ ˮ˸́ ͔͔͔ͣͤ -о ˿˻Φ 

̂ ͔͔͚͒ͭ ͔͎ͪ͊ͤͤͦ ͍ͦͪ͊ͫͭ͊͘ ;͊ͫͭͦ ͙ͫͨͦ͡Έͯ͘Όͭ ͨͦͤΎ͙͔ͭ ͎͙ͨͦͭͪͦͺ͙Ύ όͻ͙ͪͦͤ;͔͔ͫͦ͟ ͚͍ͪ͊ͫͫͭͪͦͫͭͦ 

͙͙ͨͭ͊ͤΎ ͫ ͔͒ͺ͙ͼ͙ͭͦͣ ͣ͊ͫͫ· ͔ͭ͊͡ύΣ ͦͭͦͪͯ͟Ό ͔ͭ͊͗͟ ͙͊ͫͫ͟͡ͺ͙ͼ͙ͪͯΌͭ ͨͦ ͔͔ͫͭͨͤΎͣ όLΣ LLΣ LLLύ ͍ ͍͙͙͙͊ͫͣͦͫͭ͘ 

ͦͭ ͨͪͦͼ͔͎ͤͭͤͦͦ ͔͒ͺ͙ͼ͙ͭ͊ ͣ͊ͫͫ· ͨͦ ͦͭͤͦ΄͔͙ͤΌ ͟ ͔͍͒ͦ͗ͤͫͭͯ͡Ό΅͔͚Φ 

˨͙͎͙͊ͤͦͫͭ͊͟Φ ˨͙͎͙͊ͤͦͫͭ͊͟ ˨˸́ ͤ͊;͙͔ͤ͊ͭͫΎ ͫ ͭ΅͔͊ͭ͡Έ͎ͤͦͦ ͫ͋ͦͪ͊ ͔͊ͤ͊ͣͤ͊͘Σ ͍͟͡Ό;͊Ό΅͔͎ͦ ͙͊ͤ͊͘͡ 

ͻ͔͊ͪ͊ͭͪ͊͟ ͙ ͔͙ͪ͗ͣ͊ ͙͙ͨͭ͊ͤΎΣ ͙ͤ͊͡;͙͔ ͍ͫͦͨͯͭͫͭͯΌ΅͙ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Σ ͫͦͼ͙͊͡Έͤ·͔ ͍͙ͯͫͦ͡Ύ ͙ 

͔͍͔ͤ͊ͫ͒ͫͭͤͤͦͫͭ͡ΈΦ ˻͍ͫͤͦͤ·ͣ ͔ͣͭͦ͒ͦͣ Ύ͍͡Ύ͔ͭͫΎ ͔͙͊ͤͭͪͦͨͦͣͭͪΎΥ ͙͔͔͙͔ͣͪͤ͘ ͣ͊ͫͫ· ͔ͭ͊͡Σ ͪͦͫͭ͊Σ 

͙ͦͪͯ͗ͤͦͫͭ͟ ͎͍ͦͦ͡· ͙ ͎͙ͪͯ͒Φ ˾͊ͫ;͔ͭ ½-{ŎƻǊŜ ˮ˸́ ͟ ͍ͦͪ͊ͫͭͯ͘ Ύ͍͡Ύ͔ͭͫΎ ͙͔͔ͤ͊͋ͦ͡ ͦ͋Ά͔͙͍ͭͤ͟·ͣ ͙ 

͔͔͍ͪͦͣͤ͒ͦ͊ͤͤ͟·ͣ ˤ˻˭ ͔ͣͭͦ͒ͦͣ ͒͡Ύ ͍·Ύ͍͔͙ͤ͡Ύ ͔͒ͺ͙ͼ͙ͭ͊ ͣ͊ͫͫ· ͔ͭ͊͡Φ ˽͙ͪ ͍·Ύ͍͔͙͙ͤ͡ ˨˸́ 

͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͍͔͙ͨͪͦͫͭ ͔͔ͦͣͨͫͤͦ͟͟͡ ͔͍͙͔ͦ͋ͫ͒ͦ͊ͤ͡Σ ͍͟͡Ό;͊Ό΅͔͔ ͦͤͫͯ͟͡Έͭ͊ͼ͙͙ ͙ͯ͘͟ͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ 

ό͎͊ͫͭͪͦΉ͔͎ͤͭͪͦͦ͡Σ Ή͙͎ͤ͒ͦͪͤͦͦ͟͡Σ ͙͔͎͒ͭͦͦ͡ύ ͙ ͊͋ͦͪ͊ͭͦͪͤͦ͡-͙͔ͤͫͭͪͯͣͤͭ͊͡Έͤ·͔ ͔ͣͭͦ͒· όͦ͋΅͙͚ ͙ 

͙͋ͦͻ͙͙ͣ;͔͙͚ͫ͟ ͙͊ͤ͊͘͡ ͍͙ͪͦ͟Σ ͎ͦͨͪͦͪ͊ͣͣ͊͟Σ ͔͔͔͙͔ͦͨͪ͒ͤ͡ ͍ͯͪͦͤΎ ͎͍ͦͪͣͦͤͦΣ ͔͎͙ͫͪͦͦ͡;͔͙͔ͫ͟ ͔ͭͫͭ· ͤ͊ 

͙ͤͺ͔͟ͼ͙͙Σ ̂˭ˮ ͎͍ͦͪ͊ͤͦ ͋ͪΌ΄͚ͤͦ ͙ͨͦͦͫͭ͡ύ ͒͡Ύ ͍͔͙ͯͫͭ͊ͤͦͤ͡Ύ Ή͙͎͙͙ͭͦͦ͡. 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦͫͭΈ ͍͔ͫ͊ ͯ ͔͔͚͒ͭ ς Ήͭͦ ͎ͣͤͦͦͺ͔͊ͭͦͪͤͦ͟ ͫͦͫͭͦΎ͙͔ͤΣ ͔ͭͪ͋ͯΌ΅͔͔ 

͔͙ͣ͗͒ͫͼ͙͙͎ͨͤ͊ͪͤͦͦ͡ ͨͦ͒ͻͦ͒͊ ͟ ͙͎͙͔͒͊ͤͦͫͭ͟ ͙ ͔͡;͔͙ͤΌΦ ͔̂ͫͨ΄͔ͤͦ ͔͔͙͔ͨͪͦ͒ͦͤ͡ Ή͚ͭͦ ͔ͨͪͦ͋ͣ͡· 

͍͙͙͊ͫͭ͘ ͦͭ ͍͔͍͔͔͎ͫͦͪͣͤͤͦͦ ͍·Ύ͍͔͙ͤ͡Ύ ͙ͨͪ;͙ͤ· ͙ ͔͍͎͊͒͊ͭͤͦͦ͟Σ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭ͊Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ͍̊͊͋͊ͦ͡ ˹Φ˽Φ ˨͔͙͔ͭͫ͟ ͔͙͋ͦͤ͘͡Υ ̂;͔͙͋ͤ͟ ͒͡Ύ ͍͍ͯͦ͘Φ у-͔ ͙͒͘Φ ˿˽͋ΦΥ ˽͙͔ͭͪΣ нлнмΦ 

2. ˿͔͙͙ͭͯ͒ͤͤ͟ ˤΦ˸ΦΣ ˭͍͍ͦͤͦ͊͟ ˹Φ˥ΦΣ ˿͔͙͙ͭͯ͒ͤͤ͊͟ ˹ΦˮΦ ˹͊ͪͯ΄͔͙ͤΎ ͙͙ͨͭ͊ͤΎ ͯ ͔͔͚͒ͭ ͔͎ͪ͊ͤͤͦ ͍ͦͪ͊ͫͭ͊͘Φ ˸ΦΥ 

˥̏˻́ˢ˾-˸͔͙͒͊Σ нлмтΦ 

3. ˣ͍͙ͦͪͦ͟ ́Φ̏ΦΣ ˶͊͒ͦ͒ͦ ˴Φ˿Φ ˨͔ͭͫ͊͟Ύ ͙͔͎͙͒ͭͦͦ͡ΎΦ ˸ΦΥ ˸͔͙͒ͼ͙ͤ͊Σ нллуΦ 

4. ˾ͯͣΎͤͼ͔͍ ˢΦ˥ΦΣ ˴͙͚ͦͪͫͯͤͫ͟ ˢΦˢΦ ˨͔ͭͫ͊͟Ύ ͎͊ͫͭͪͦΉ͔͎͙ͤͭͪͦͦ͡ΎΥ ͙͋ͪ͊ͤͤ͘·͔ ͎͍͊͡·Φ ˸ΦΥ ˸˩˨˽˾ˢ˴́ˮ˴ˢ-

˸Σ ннннΦ 

5. ˽͔͙͙͒͊ͭͪΎ ͨͦ ˹͔͡Έͫͦͤͯ όˤ р-͙ͭ ͭͦͣ͊ͻύΦ ˽͔͔͍ͪͦ͒ ͫ ͎͙͚͎͊ͤͫͦͦ͟͡Φ ˽ͦ͒ ͔ͪ͒Φ ˾Φ˸Φ ˣ͔ͪͣ͊ͤ͊Φ ˸ΦΥ ˾͙͒ 

͙͍͔̏ͫͪ͡Σ нллфΦ όˮ͙͡ ͡Ό͔͋ͦ ͊ͭͯ͊͟͡Έ͔ͤͦ ͙͙͔͒͊ͤ͘ύΦ 

    ϭ ˴͔͍ͯͪ͊ͣ͋͊ ˢΦ, 2025 
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˸ͯͻ͍͊͒ͦ͊ ˨͗Φ˿Φ 

ˢ͙͔ͫͫͫͭͤͭ ͊͟ͺ͔͒ͪ· ͺ͊ͯ͟͡Έ͔͚ͭͭͫͦ͟ ͔͙͙ͭͪ͊ͨΣ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ 

 ͙ ͣΦ ˸ͯͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊Σ ˢ΄ͻ͊͋͊͒ 

 

˽˩˾ˮ˴ˢ˾˨ˮ́Υ ˢ˶˥˻˾ˮ́˸̍ ˤ˩˨˩˹ˮ̒ ˽ˢ̇ˮ˩˹́ˢ ˮ ˮ˹˹˻ˤˢ̇ˮˮ ˤ ˶˩̉˩˹ˮˮ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

˽͔͙͙ͪ͊ͪ͒ͭ͟ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͍͙͔ͦͫͨ͊ͭ͡͡Έ͔ͤͦ ͔͙͔ͨͦͪ͊͗ͤ ͔͙ͨͪ͊ͪ͒͊͟Σ ͔ͦͭͦͪͦ͟ ͔ͣͦ͗ͭ ͙͔ͣͭΈ 

͙ͤͺ͔͟ͼ͙ͦͤͤͯΌΣ ͙͊ͯͭͦͣͣͯͤͤͯΌ ͙͙͡ ͙͙͙͒ͦͨ͊ͭ;͔ͫͯ͟Ό ͙ͨͪͪͦ͒ͯΦ ˤ ͫͭ͊ͭΈ͔ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͍͔͔ͫͦͪͣͤͤ·͔ 

ͨͦ͒ͻͦ͒· ͟ ͙͎͙͔͒͊ͤͦͫͭ͟ ͙ ͔͡;͔͙ͤΌ ͙ͪ͊͘͡;ͤ·ͻ ͺͦͪͣ ͔͙͙ͨͪ͊ͪ͒ͭ͊͟Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ 

͔ͨ ͙͙ͪ͊ͪ͒ͭ͟Σ ͍͔͙͔ͦͫͨ͊ͤ͡ ͔͙ͨͪ͊ͪ͒͊͟Σ Ήͻ͙͎ͦ͊ͪ͒ͦͪ͊͟ͺ͙ΎΣ ͭ͊ͣͨͦͤ͊͒͊ ͔ͫͪ͒ͼ͊Σ ͔͙ͭͪ͊ͨΎΣ ˹˽ˤ˿Σ Ήͫͫͯ͒͊ͭ͟Φ 

 

aǳƘŀŘƻǾŀ WΦ{Φ 

!ǎǎƛǎǘŀƴǘ ƻŦ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ CŀŎǳƭǘȅ ¢ƘŜǊŀǇȅ 

{ǘŀǘŜ aŜŘƛŎŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ǳǊƪƳŜƴƛǎǘŀƴ ƴŀƳŜŘ ŀƊŜǊ aȅǊŀǘ DŀǊǊȅŜǾ 

ό!ǎƘƎŀōŀǘΣ ¢ǳǊƪƳŜƴƛǎǘŀƴύ 
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!ōǎǘǊŀŎǘ 

tŜǊƛŎŀǊŘƛǝǎ ƛǎ ŀƴ ƛƴƅŀƳƳŀǘƻǊȅ ŎƻƴŘƛǝƻƴ ƻŦ ǘƘŜ ǇŜǊƛŎŀǊŘƛǳƳ ǘƘŀǘ Ƴŀȅ ƘŀǾŜ ƛƴŦŜŎǝƻǳǎΣ ŀǳǘƻƛƳƳǳƴŜΣ ƻǊ 

ƛŘƛƻǇŀǘƘƛŎ ƻǊƛƎƛƴǎΦ ¢Ƙƛǎ ŀǊǝŎƭŜ ŘƛǎŎǳǎǎŜǎ ƳƻŘŜǊƴ ŀǇǇǊƻŀŎƘŜǎ ǘƻ ǘƘŜ ŘƛŀƎƴƻǎƛǎ ŀƴŘ ǘǊŜŀǘƳŜƴǘ ƻŦ ǾŀǊƛƻǳǎ ŦƻǊƳǎ 

ƻŦ ǇŜǊƛŎŀǊŘƛǝǎΦ 

YŜȅǿƻǊŘǎΥ 

ǇŜǊƛŎŀǊŘƛǝǎΣ ǇŜǊƛŎŀǊŘƛŀƭ ƛƴƅŀƳƳŀǝƻƴΣ ŜŎƘƻŎŀǊŘƛƻƎǊŀǇƘȅΣ ŎŀǊŘƛŀŎ ǘŀƳǇƻƴŀŘŜΣ ǘƘŜǊŀǇȅΣ b{!L5ǎΣ ŜȄǳŘŀǘŜΦ 

 

˽͔͙͙ͪ͊ͪ͒ͭ͟ τ Ήͭͦ ͍͙͔ͦͫͨ͊ͭ͡͡Έ͔ͤͦ ͔͍͙͔͊͋ͦ͊ͤ͘͡ ͔͙ͨͪ͊ͪ͒͊͟Σ ͔ͦͭͦͪͦ͟ ͔ͣͦ͗ͭ ͔ͨͪͦͭ͊ͭ͟Έ ͍ ͚ͦͫͭͪͦ 

͙͙͡ ͻ͙ͪͦͤ;͔͚ͫͦ͟ ͺ͔ͦͪͣ ͙ ͙͍͙ͨͪͦ͒ͭΈ ͟ ͔ͫͪΈ͖ͤ͘·ͣ ͔͙ͦͫͦ͗ͤͤ͡ΎͣΣ ͍͟͡Ό;͊Ύ ͔͔ͫͪ͒;ͤͯΌ ͭ͊ͣͨͦͤ͊͒ͯ ͙ 

͙͙͍ͦͤͫͭͪͭͤ͟͟·͚ ͔͙͙ͨͪ͊ͪ͒ͭ͟Φ ˤ ͙͙ͤ͟͡;͔͚ͫͦ͟ ͙͔ͨͪ͊ͭ͟͟ ͒͊ͤͤ͊Ύ ͎͙ͨ͊ͭͦͦ͡Ύ ͍͔ͫͭͪ;͔͊ͭͫΎ ͒ͦͫͭ͊ͭͦ;ͤͦ ;͊ͫͭͦΣ 

;ͭͦ ͔͔ͦͨͪ͒͡Ύ͔ͭ ͊ͭͯ͊͟͡ΈͤͦͫͭΈ ͍͔͍͔͔͚ͫͦͪͣͤͤͦ ͙͎͙͙͒͊ͤͦͫͭ͟ ͙ ͍͙ͨͪ͊͡Έ͎ͤͦͦ ͍·͋ͦͪ͊ ͙͙ͭ͊ͭ͟͟ ͔͡;͔͙ͤΎΦ 

͙͎͙̏ͭͦͦ͡Ύ ͙ ͎͔͔ͨ͊ͭͦͤ͘ 

˽͙ͪ;͙ͤ· ͔͙͙ͨͪ͊ͪ͒ͭ͊͟ ͎ͣͤͦͦ;͙͔ͫͤͤ͡·Φ ˿͔͙ͪ͒ ͙͔͔ͤ͊͋ͦ͡ ͖ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͻ ͍·͔͒͡ΎΌͭ ͍͙ͪͯͫͤ·͔ 

͙ͤͺ͔͟ͼ͙͙Σ ͔ͦͫͦ͋ͤͤͦ ͍·͍͊ͤͤ͘·͔ Ή͔͍͙͙ͤͭͪͦͪͯͫ͊ͣΣ ͔͍͙͙͊͒ͤͦͪͯͫ͊ͣ ͙ ͍͙ͪͯͫͦͣ ͎͙ͪͨͨ͊Φ ˣ͔͙͊ͭͪ͊͟͡Έͤ·͔ 

ͺͦͪͣ· ͍͔ͫͭͪ;͊ΌͭͫΎ ͔͔ͪ͗Σ ͤͦ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭͫΎ ͔͔͋ͦ͡ ͭΎ͖͗͡·ͣ ͔ͭ;͔͙͔ͤͣΦ ˻͔ͫͦ͋ͦ ͔ͣͫͭͦ ͙͊ͤͣ͊͘Όͭ 

͔͖ͭͯ͋ͪͯͤ͘͟͡·͚ ͔͙͙ͨͪ͊ͪ͒ͭ͟ ͙ ͔͙͙ͨͪ͊ͪ͒ͭ͟·Σ ͍ͫΎ͊ͤͤ͘·͔ ͫ ͙͔ͫͫͭͣͤ·͙ͣ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ͙ͣ ͔͙͙͔ͫͦ͒ͤͭ͡Έ͚ͤͦ 

͙ͭ͊ͤ͟Φ 

ˤ ͍͔ͦͫͤͦ ͎͔͔ͨ͊ͭͦͤ͊͘ ͔͙͗ͭ͡ ͍͙͔ͦͫͨ͊ͭ͡͡Έͤ͊Ύ ͔ͪ͊͟ͼ͙Ύ ͔͙ͨͪ͊ͪ͒͊͟Σ ͍͔ͫͦͨͪͦͦ͗͒͊ͣ͊Ύ ͍ͨͦ·΄͔͚ͤͤͦ 

͙ͨͪͦͤͼ͔͊ͣͦͫͭΈΌ ͍ͫͦͫͯ͒ͦΣ Ήͫͫͯ͒͊͟ͼ͙͔͚ ͙ ͍ͦͣͦ͗ͤ͘·ͣ ͔͙͔ͤ͊ͦͨͤͣ͟͡ ͙͙͗͒ͦͫͭ͟ ͍ ͔͙͙ͨͪ͊ͪ͒͊͟͡Έ͚ͤͦ 

͙ͨͦͦͫͭ͡Φ ˽͙ͪ ͍͙͙ͦͭͫͯͭͫͭ ͔͡;͔͙ͤΎ ͔ͣͦ͗ͭ ͺ͙͍ͦͪͣͪͦ͊ͭΈͫΎ ͺ͙͋ͪͦ͘Σ ͯͭͦ͡΅͔͙͔ͤ ͙͍ͫͭͦ͟͡ ͔͙ͨͪ͊ͪ͒͊͟ ͙ 

ͻ͙ͪͦͤ;͔ͫ͊͟Ύ ͙ͦͤͫͭͪ͟͟ͼ͙ΎΦ 

˴͙͙ͤ͡;͔ͫ͊͟Ύ ͙͊ͪͭͤ͊͟ 

˴͙͊ͫͫ͡;͔͙͙ͫͣ͟ ͨͪͦΎ͍͔͙ͤ͡Ύ͙ͣ ͔͙͙ͨͪ͊ͪ͒ͭ͊͟ Ύ͍͡ΎΌͭͫΎ ͋ͦ͡Έ ͍ ͎͙ͪͯ͒Σ ΄ͯͣ ͔͙ͭͪͤΎ ͔͙ͨͪ͊ͪ͒͊͟Σ 

͙͔͔͙ͣͤͤ͘Ύ ͤ͊ Ή͔͙͎͔ͭͪͦ͊ͪ͒ͦͪ͊ͣͣ͟͟͡ ͙ ͙ͤ͊͡;͙͔ ͔͙͙ͨͪ͊ͪ͒͊͟͡Έ͎ͤͦͦ ͍·ͨͦͭ͊Φ 
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ˣͦ͡Έ ͍ ͎͙ͪͯ͒ ͙͔͔ͣͭ ͦͫͭͪ·͚Σ ͦ͟͡Ό΅͙͚ ͻ͔͊ͪ͊ͭͪ͟Σ ͙͙͍͔ͯͫ͊ͭͫ͡Ύ ͙ͨͪ ͍͒ͦͻ͔ ͙ ͔ͯͣͤΈ΄͔͊ͭͫΎ ͍ 

͔͙͙ͨͦͦ͗ͤ͡ ͙ͫ͒Ύ ͫ ͤ͊ͦͤͦͣ͟͡ ͍͔͖ͨͪ͒Φ ̊ͯͣ ͔͙ͭͪͤΎ ͔͙ͨͪ͊ͪ͒͊͟ Ύ͍͡Ύ͔ͭͫΎ ͎͙ͨ͊ͭͦͤͦͣͦͤ;ͤ·ͣ ͙ͨͪͤ͊ͦͣ͘͟ ͙ 

͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ͙ͨͪ ͊ͯͫͯ͟͡Έͭ͊ͼ͙͙Φ 

˽͙ͪ ͤ͊͘;͙͔ͭ͡Έͤͦͣ Ή͔ͫͫͯ͒͊ͭ͟ ͍ͦͣͦ͗ͤ͘· ͦ͒·΄͊͟Σ ͭ͊ͻ͙͙͊ͪ͒͟Ύ ͙ ͙͙ͨͪͤ͊͘͟ ͔͔ͫͪ͒;͚ͤͦ ͭ͊ͣͨͦͤ͊͒·Υ 

͙͔͙͔ͫͤ͗ͤ ͔͙͊ͪͭͪ͊͡Έ͎ͤͦͦ ͍͔͙͒͊ͤ͡ΎΣ ͨ͊ͪ͊͒ͦͫ͊͟͡Έͤ·͚ ͨͯ͡ΈͫΣ ͍͔͙ͯ͡;͔͙͔ͤ ͍͔ͤ ͤ͊ ΄͔͔Φ 

˸͔ͭͦ͒· ͙͎͙͙͒͊ͤͦͫͭ͟ 

˿͍͔͔ͦͪͣͤͤ·͚ ͎͙͊ͦͪͭͣ͡ ͙͎͙͙͒͊ͤͦͫͭ͟ ͔͙͙ͨͪ͊ͪ͒ͭ͊͟ ͍͟͡Ό;͔͊ͭ ͔ͦͣͨͫ͟͟͡ ͙͙ͤ͟͡;͔͙ͫ͟ͻ ͙ 

͙͔ͤͫͭͪͯͣͤͭ͊͡Έͤ·ͻ ͔͍ͣͭͦ͒ͦΦ 

͔͙͎̏ͭͪͦ͊ͪ͒ͦͪ͊͟͟͡ͺ͙Ύ ό̏˴˥ύ 

ˤ ͚ͦͫͭͪͦ ͺ͔͊͘ ͻ͔͊ͪ͊ͭͪͤ͟· ͙͒ͺͺͯͤ͘·͔ ͨͦ͒Ά͖ͣ· ͔͎͔ͫͣͤͭ͊ {¢ ͙ ͔ͨͦͫ͒ͯ͡Ό΅͔͔ ͔͎ͦ ͯͨͦ͡΅͔͙͔ͤΣ 

͙͍͔͙ͤͪͫΎ ͯ͋͘ͼ͊ ́Φ 

̏ͻ͙͎ͦ͊ͪ͒ͦͪ͊͟ͺ͙Ύ ό̏ͻͦ˴˥ύ 

̏ͻͦ˴˥ Ύ͍͡Ύ͔ͭͫΎ ͍ͦͫͤͦͤ·ͣ ͔ͣͭͦ͒ͦͣ ͍·Ύ͍͔͙ͤ͡Ύ ͔͙͙ͨͪ͊ͪ͒͊͟͡Έ͎ͤͦͦ ͍·ͨͦͭ͊Σ ͦͼ͔͙ͤ͟ ͔͎ͦ ͦ͋Ά͖ͣ͊ ͙ 

͙͍ͨͪͤ͊ͦ͘͟ ͭ͊ͣͨͦͤ͊͒·Φ ˤ·ͫͦ͊͟Ύ ͙ͤͺ͙͍ͦͪͣ͊ͭͤͦͫͭΈ ͙ ͒ͦͫͭͯͨͤͦͫͭΈ ͔͒͊͡Όͭ Ήͭͦͭ ͔ͣͭͦ͒ ͟͡Ό;͔͍·ͣ ͍ 

͙͎͙͔͒͊ͤͦͫͭ͟Φ 

˾͔͎͔͎ͤͭͤͦͪ͊ͺ͙Ύ ͎͚ͪͯ͒ͤͦ ͔͙ͭ͟͟͡ 

˽͙ͪ ͤ͊͘;͙͔ͭ͡Έͤͦͣ Ή͔ͫͫͯ͒͊ͭ͟ ͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ΄͍͙͊ͪͦ͒ͤ͊Ύ ͺͦͪͣ͊ ͔ͫͪ͒ͼ͊ ͙ ͪ͊ͫ΄͙͔͙͔ͪͤ ͎͙ͪ͊ͤͼ 

͔͔ͫͪ͒;͚ͤͦ ͔͙ͭͤΦ 

˴ͦͣͨΈΌ͔ͭͪͤ͊Ύ ͙ ͎͙ͣ͊ͤͭͤͦπͪ ͔ͦͤ͊ͤͫͤ͊͘Ύ ͎ͭͦͣͦͪ͊ͺ͙Ύ 

˴́ ͙ ˸˾́ ͍ͨͦͦ͘͡ΎΌͭ ͦͼ͔͙ͤͭΈ ͯͭͦ͡΅͔͙͔ͤ ͙͍ͫͭͦ͟͡ ͔͙ͨͪ͊ͪ͒͊͟Σ ͺ͙͋ͪͦ͘Σ ͙ͤ͊͡;͙͔ ͊͟͡Έͼ͙͍ͤ͊ͭͦ ͙ 

͙͙ͨͪͤ͊͘͟ ͙͙͍͎ͦͤͫͭͪͭͤͦͦ͟͟ ͔͙͙ͨͪ͊ͪ͒ͭ͊͟Φ 

˶͊͋ͦͪ͊ͭͦͪͤ·͔ ͔ͣͭͦ͒· 

˹͊͋͡Ό͔͒͊ͭͫΎ ͍ͨͦ·΄͔͙͔ͤ ͍ͯͪͦͤΎ ˿πͪ ͔͙͍͎͊ͭͤͦͦ͟ ͔͋͊͟͡Σ ͔͚ͦ͟͡ͼ͙ͭͦ͘Σ ͔͙͔ͯͫͦͪͤ͟ ˿˻̏Φ ˽͙ͪ 

͔͙͙ͨͦ͒ͦͪͤ͘ ͤ͊ ͙͊ͯͭͦͣͣͯͤͤ·͔ ͙͙͡ ͔͖ͭͯ͋ͪͯͤ͘͟͡·͔ ͺͦͪͣ· ͍ͨͪͦͦ͒ΎͭͫΎ ͪ͊ͫ΄͙͔ͪͤͤ·͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 

˿͍͔͔ͦͪͣͤͤ·͔ ͨͦ͒ͻͦ͒· ͟ ͔͙͙ͭͪ͊ͨ 

˶͔;͔͙͔ͤ ͔͙͙ͨͪ͊ͪ͒ͭ͊͟ ͍͙͙͊ͫͭ͘ ͦͭ ͔͎ͦ ͺͦͪͣ·Σ Ή͙͎͙͙ͭͦͦ͡ ͙ ͭΎ͔͙͗ͫͭ ͙͙ͤ͟͡;͔͚ͫͦ͟ ͙͊ͪͭͤ͟·Φ 

˻͍ͫͤͦͤ·͔ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͔͙͙ͭͪ͊ͨ ͍͟͡Ό;͊Όͭ ͔͙͔͔ͣ͒͊ͣͤͭͦͤͦ͘͟ ͔͡;͔͙͔ͤΣ Ή͍͊ͯ͊͟ͼ͙Ό ͔͙͙ͨͪ͊ͪ͒͊͟͡Έ͎ͤͦͦ 

͍·ͨͦͭ͊ ͙ ͻ͙͎͙ͪͯͪ;͔͙͔ͫ͟ ͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭ͊Φ 

˸͔͙͔͔͒͊ͣͤͭͦͤͦ͘͟ ͔͡;͔͙͔ͤ 

˹͔͔͙ͫͭͪͦ͒ͤ·͔ ͙͍͍͙͔ͨͪͦͭͦͦͫͨ͊ͭ͡͡Έͤ·͔ ͔ͨͪͨ͊ͪ͊ͭ· ό˹˽ˤ˿ύ Ύ͍͡ΎΌͭͫΎ ͔͙ͨͪͨ͊ͪ͊ͭ͊ͣ ͔͍͚ͨͪͦ ͙͙͙ͤ͡ 

͙ ͔ͯͣͤΈ΄͊Όͭ ͍·͔ͪ͊͗ͤͤͦͫͭΈ ͙͋ͦ͡ ͙ ͍͔͙ͦͫͨ͊ͤ͡ΎΦ ̉͊ͫͭͦ ͙͔ͨͪͣͤΎ͔ͭͫΎ ͙͋ͯͨͪͦͺ͔ͤ ͙͙͡ ͙͙͊ͫͨͪͤΦ 

˴ͦ͡ͻ͙ͼ͙ͤ Ήͺͺ͔͙͍͔ͭͤ͟ ͒͡Ύ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙ͤΎ ͔ͪͼ͙͙͍͍͒ͦ ͙ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͍ ͔͙͔͒ͦͨͦͤͤ͡ ͟ ˹˽ˤ˿Φ 

˥͡Ό͙͔͙ͦͦͪͭͦͫͭͪͦ͒͟͟͟· ͤ͊ͤ͊͘;͊ΌͭͫΎ ͙ͨͪ ͙͊ͯͭͦͣͣͯͤͤ·ͻ ͺͦͪͣ͊ͻ ͔͙͙ͨͪ͊ͪ͒ͭ͊͟ ͙͙͡ ͙ͨͪ 

͔ͤΉͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͚ͫͭ͊ͤ͒͊ͪͭͤͦ ͔͙͙ͭͪ͊ͨΣ ͦ͒ͤ͊ͦ͟ ͙ͻ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͎͙ͦͪ͊ͤ;͔ͤͦ ͙͘π͘ ͊ ͙ͪͫ͊͟ ͻ͙ͪͦͤ͊͘ͼ͙͙ 

ͨͪͦͼ͔ͫͫ͊Φ 

˶͔;͔͙͔ͤ ͔͙͙ͨͪ͊ͪ͒͊͟͡Έ͎ͤͦͦ ͍·ͨͦͭ͊ 

˽͙ͪ ͍·͔ͪ͊͗ͤͤͦͣ Ή͔ͫͫͯ͒͊ͭ͟ ͙ ͙ͨͪͤ͊͊͘͟ͻ ͭ͊ͣͨͦͤ͊͒· ͍·ͨͦͤ͡Ύ͔ͭͫΎ ͔ͨͪͯͭ͊ͤͤ͊͟Ύ 

͔͙͙ͨͪ͊ͪ͒ͦ͟ͼ͔͔ͤͭ͘Φ ˽ͪͦͼ͔͒ͯͪ͊ ͍ͨͦͦ͘͡Ύ͔ͭ ͋·ͫͭͪͦ ͍͍͙ͦͫͫͭ͊ͤͦͭΈ ͎͔͙͙ͣͦ͒ͤ͊ͣͯ͟ ͙ ͔͎ͦ͋͡;͙ͭΈ ͫͦͫͭͦΎ͙͔ͤ 

ͨ͊ͼ͙͔ͤͭ͊Φ 

͙͎͙̆ͪͯͪ;͔͔ͫͦ͟ ͔͡;͔͙͔ͤ 

˽ͦ͊͊ͤͦ͘͟ ͙ͨͪ ͻ͙ͪͦͤ;͔ͫͦͣ͟ ͙͙͍ͦͤͫͭͪͭͤͦͣ͟͟ ͔͙͙͔ͨͪ͊ͪ͒ͭ͟ ͙͙͡ ͔ͪͼ͙͙͍͙͒ͪͯΌ΅͔ͣ ͍·͔ͨͦͭΣ ͔ͤ 

ͨͦ͒͒͊Ό΅͔ͣͫΎ ͔͍͙͍͚ͦͤͫͪ͊ͭͤͦ͟ ͔͙͙ͭͪ͊ͨΦ ˻͍ͫͤͦͤ·ͣ ͔ͣͭͦ͒ͦͣ Ύ͍͡Ύ͔ͭͫΎ ͔͙ͨͪ͊ͪ͒͟Ή͙ͭͦͣ͟Ύ τ ͯ ͔͙͔͒͊ͤ͡ 

ͯͭͦ͡΅͖ͤͤ·ͻ ͙͍ͫͭͦ͟͡ ͔͙ͨͪ͊ͪ͒͊͟Φ 

˻͔͙ͫͦ͗ͤͤ͡Ύ 

˴ ͙͔͔ͤ͊͋ͦ͡ ͭΎ͖͗͡·ͣ ͔͙ͦͫͦ͗ͤͤ͡Ύͣ ͦͭͤͦͫΎͭͫΎΥ 
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˿͔͔ͪ͒;ͤ͊Ύ ͭ͊ͣͨͦͤ͊͒͊Σ 

͙̆ͪͦͤ;͔͙͚ͫ͟ ͙͙͍ͦͤͫͭͪͭͤ͟͟·͚ ͔͙͙ͨͪ͊ͪ͒ͭ͟Σ 

˾͔ͼ͙͙͍͙͒ͪͯΌ΅͙͚ ͔͙͙ͨͪ͊ͪ͒ͭ͟Σ 

˹͊ͪͯ΄͔͙ͤΎ ͙ͪͭͣ͊ ͔ͫͪ͒ͼ͊Φ 

˻͔͙ͫͦ͗ͤͤ͡Ύ ͎ͣͦͯͭ ͙͍͔͙ͨͪͫͭ ͟ ͙͔͙ͫͤ͗ͤΌ ͊͟;͔͍ͫͭ͊ ͙͙͗ͤ͘ ͙ ͔ͭͪ͋ͯΌͭ ͍͔͍͔͔͎ͫͦͪͣͤͤͦͦ 

͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭ͊Φ 

˽ͪͦͺ͙͙͊ͭ͊͟͟͡ ͙ ͎ͨͪͦͤͦ͘ 

˽͎ͪͦͤͦ͘ ͙ͨͪ ͦͫͭͪͦͣ ͔͙͙͔ͨͪ͊ͪ͒ͭ͟ ͦ͋·;ͤͦ ͎͙͋͊ͦͨͪ͡Ύͭͤ·͚ ͙ͨͪ ͍͔͍͔͔͚ͫͦͪͣͤͤͦ ͙͎͙͔͒͊ͤͦͫͭ͟ ͙ 

͍͙ͨͪ͊͡Έͤͦͣ ͔͡;͔͙͙ͤΦ ˽ͪͦͺ͙͙͊ͭ͊͟͟͡ ͍͟͡Ό;͔͊ͭ ͔͔ͪ͊ͤͤ ͍·Ύ͍͔͙͔ͤ͡ ͙ͤͺ͔͟ͼ͙ͦͤͤ·ͻ ͙ ͙͔ͫͫͭͣͤ·ͻ 

͔͍͙͚͊͋ͦ͊ͤ͘͡Σ ͨͦͤͦ͡ͼ͔͔ͤͤͦ ͔͡;͔͙͔ͤ ͔͍͙ͨͪ;͚ͤͦ ͎͙͙ͨ͊ͭͦͦ͡ ͙ ͦͤͭͪͦ͟͡Έ ͺ͍͊ͭͦͪͦ͟ ͙ͪͫ͊͟Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ !ŘƭŜǊ ¸ΦΣ /ƘŀǊǊƻƴ tΦ aŀƴŀƎŜƳŜƴǘ ƻŦ ŀŎǳǘŜ ŀƴŘ ǊŜŎǳǊǊŜƴǘ ǇŜǊƛŎŀǊŘƛǝǎΦ 

нΦ LƳŀȊƛƻ aΦΣ Dŀƛǘŀ CΦ 5ƛŀƎƴƻǎƛǎ ŀƴŘ ǘƘŜǊŀǇȅ ƻŦ ǇŜǊƛŎŀǊŘƛǝǎΦ 

оΦ {ǇƻŘƛŎƪ 5ΦIΦ !ŎǳǘŜ ǇŜǊƛŎŀǊŘƛǝǎΥ ŎǳǊǊŜƴǘ ŎƻƴŎŜǇǘǎ ŀƴŘ ƳŀƴŀƎŜƳŜƴǘΦ 

пΦ aŀƛǎŎƘ .ΦΣ {ŜŦŜǊƻǾƛŏ tΦ DǳƛŘŜƭƛƴŜǎ ƻƴ ǘƘŜ ŘƛŀƎƴƻǎƛǎ ŀƴŘ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ǇŜǊƛŎŀǊŘƛŀƭ ŘƛǎŜŀǎŜǎΦ 

рΦ [ƛǧƭŜ ²Φ/ΦΣ CǊŜŜƳŀƴ DΦ[Φ tŜǊƛŎŀǊŘƛŀƭ ŘƛǎŜŀǎŜΥ ǇŀǘƘƻǇƘȅǎƛƻƭƻƎȅ ŀƴŘ ŘƛŀƎƴƻǎƛǎΦ 

ϭ ˸ͯͻ͍͊͒ͦ͊ ˨͗Φ˿ΦΣ нлнр 

 

 

 

 

̂˨˴ смсΦосπллсΦс 

˸·͍ͪ͊͒ͦ ˥Φ˽Φ 

ˢ͙͔ͫͫͫͭͤͭ ͊͟ͺ͔͒ͪ· ͯ͡;͔͍͚ͦ ͙͎͙͙͒͊ͤͦͫͭ͟Σ ͔͡;͔͙ͤΎ ͙ ͎͙͙ͦͤͦͦ͟͡Σ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ 

 ͙ ͣΦ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊Σ ˢ΄ͻ͊͋͊͒ 
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ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͍͔͔ͫͦͪͣͤͤ·͔ ͔ͣͭͦ͒· ͔͚ͪ͊ͤͤ ͙͎͙͙͒͊ͤͦͫͭ͟ ͙ ͔͡;͔͙ͤΎ ͪ͊͊͟ ͔ͨ;͔͙ͤ 

ό͎͔ͨ͊ͭͦͼ͔͡͡Ό͡Ύ͚ͪͤͦ ͊ͪ͟ͼ͙ͤͦͣ·ύΦ ˽͔͍͔ͪ͒ͫͭ͊ͤ͡· ͍ͦͫͤͦͤ·͔ ͺ͊ͭͦͪ͟· ͙ͪͫ͊͟Σ ͙͙ͤ͟͡;͔͙͔ͫ͟ ͨͪͦΎ͍͔͙ͤ͡Ύ ͙ 

͔ͣͭͦ͒· ͙͔ͤͫͭͪͯͣͤͭ͊͡Έ͎ͤͦͦ ͙ ͎͊͋ͦͪ͊ͭͦͪͤͦͦ͡ ͔͍͙ͦ͋ͫ͒ͦ͊ͤ͡ΎΦ ˢ͙͙ͤ͊ͪͯ͘͡ΌͭͫΎ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊ ͙ 

͎͙ͦͪ͊ͤ;͔͙ͤΎ ͻ͙͎͙ͪͯͪ;͔͎ͫͦͦ͟ ͔͡;͔͙ͤΎΣ ͔͎͙ͦͦͪͦͤ͊ͪͤ͟͡·ͻ ͔͍ͣͭͦ͒ͦ ͙ ͙͔͚ͫͫͭͣͤͦ ͔͙͙ͭͪ͊ͨΦ ˻͔ͭͪ͊͗ͤ· 

͍͔͔ͫͦͪͣͤͤ·͔ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͍ ͎͔͚ͭ͊ͪͭͤͦ ͔͙͙ͭͪ͊ͨ ͙ ͙͔͙͙ͣͣͯͤͦͭͪ͊ͨΣ ͍ͨͦͦ͘͡ΎΌ΅͙͔ ͍ͨͦ·͙ͫͭΈ 

͍·͙͍͔͗͊ͣͦͫͭΈ ͨ͊ͼ͙͔͍ͤͭͦΦ ˽͍͔͔ͪͦ͒ͤ͊ ͦͼ͔ͤ͊͟ ͍͙͡Ύ͙ͤΎ ͔͎ͪ͊ͤͤͦ ͍·Ύ͍͔͙ͤ͡Ύ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ ͤ ͊ ͎ͨͪͦͤͦ͘ ͙ 

Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͔͡;͔͙ͤΎΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ 

ͪ͊ ͟ ͔ͨ;͔͙ͤΣ ͎͔ͨ͊ͭͦͼ͔͡͡Ό͡Ύͪͤ͊Ύ ͊ͪ͟ͼ͙ͤͦͣ͊Σ ͙͎͙͒͊ͤͦͫͭ͊͟Σ ͎͔ͭ͊ͪͭͤ͊Ύ ͔͙ͭͪ͊ͨΎΣ  

͙͔͙ͣͣͯͤͦͭͪ͊ͨΎΣ ͻ͙͎͙ͪͯͪ;͔͔ͫͦ͟ ͔͡;͔͙͔ͤΦ 

 

aȅǊŀŘƻǾ DΦtΦ 

!ǎǎƛǎǘŀƴǘ ƻŦ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ hƴŎƻƭƻƎȅ 

{ǘŀǘŜ aŜŘƛŎŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ǳǊƪƳŜƴƛǎǘŀƴ ƴŀƳŜŘ ŀƊŜǊ aȅǊŀǘ DŀǊǊȅŜǾ 

ό!ǎƘƎŀōŀǘΣ ¢ǳǊƪƳŜƴƛǎǘŀƴύ 
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ah59wb !ttwh!/I9{ ¢h ¢I9 5L!Dbh{L{ !b5 ¢w9!¢a9b¢ hC [L±9w /!b/9w 

 

!ōǎǘǊŀŎǘ 

¢ƘŜ ŀǊǝŎƭŜ ǊŜǾƛŜǿǎ ƳƻŘŜǊƴ ŀǇǇǊƻŀŎƘŜǎ ǘƻ ǘƘŜ ŘƛŀƎƴƻǎƛǎ ŀƴŘ ǘǊŜŀǘƳŜƴǘ ƻŦ ƭƛǾŜǊ ŎŀƴŎŜǊ όƘŜǇŀǘƻŎŜƭƭǳƭŀǊ 

ŎŀǊŎƛƴƻƳŀύΦ Lǘ ŀƴŀƭȅȊŜǎ Ǌƛǎƪ ŦŀŎǘƻǊǎΣ ŎƭƛƴƛŎŀƭ ƳŀƴƛŦŜǎǘŀǝƻƴǎΣ ŀƴŘ ƳŜǘƘƻŘǎ ƻŦ ƛƴǎǘǊǳƳŜƴǘŀƭ ŀƴŘ ƭŀōƻǊŀǘƻǊȅ 

ŘƛŀƎƴƻǎǝŎǎΦ {ǇŜŎƛŀƭ ŀǧŜƴǝƻƴ ƛǎ ǇŀƛŘ ǘƻ ǎǳǊƎƛŎŀƭ ǘǊŜŀǘƳŜƴǘΣ ƭƻŎƻǊŜƎƛƻƴŀƭ ǘƘŜǊŀǇƛŜǎΣ ǘŀǊƎŜǘŜŘ ŘǊǳƎǎ ŀƴŘ 

ƛƳƳǳƴƻǘƘŜǊŀǇȅΦ ¢ƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ŜŀǊƭȅ ŘŜǘŜŎǝƻƴ ŀƴŘ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǘǊŜŀǘƳŜƴǘ ƛǎ ŜƳǇƘŀǎƛȊŜŘΦ 

YŜȅǿƻǊŘǎΥ 

ƭƛǾŜǊ ŎŀƴŎŜǊΣ ƘŜǇŀǘƻŎŜƭƭǳƭŀǊ ŎŀǊŎƛƴƻƳŀΣ ŘƛŀƎƴƻǎƛǎΣ ǘŀǊƎŜǘŜŘ ǘƘŜǊŀǇȅΣ ƛƳƳǳƴƻǘƘŜǊŀǇȅΣ ǎǳǊƎŜǊȅΦ 

 

˾͊͟ ͔ͨ;͔͙ͤ Ύ͍͡Ύ͔ͭͫΎ ͙ͦ͒ͤͣ ͙͘ ͙͔͔ͤ͊͋ͦ͡ ͖ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͻ ͙ ͎͔͙͍͊ͪͫͫͤ·ͻ ͎͙ͦͤͦͦ͟͡;͔͙ͫ͟ͻ 

͔͍͙͚͊͋ͦ͊ͤ͘͡Φ ˽ͦ ͒͊ͤͤ·ͣ ˤ͔͙͚ͫͣͪͤͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΣ ͎͔ͨ͊ͭͦͼ͔͡͡Ό͡Ύͪͤ͊Ύ ͊ͪ͟ͼ͙ͤͦͣ͊ 

͙͔͊ͤͣ͊ͭ͘ ΄͔͔ͫͭͦ ͔ͣͫͭͦ ͔͙ͫͪ͒ ͍͔ͫͻ ͦ͊͘͟͡;͔͍͔ͫͭͤͤ·ͻ ͦͨͯͻ͔͚ͦ͡ ͙ Ύ͍͡Ύ͔ͭͫΎ ͚ͦ͒ͤͦ ͙͘ ͍͔͒ͯ΅͙ͻ ͙ͨͪ;͙ͤ 

͔͙ͫͣͪͭͤͦͫͭΦ ˥͍͚͊ͤͦ͡ ͔͚ͨͪͦ͋ͣͦ͡ ͖ͦͫͭ͊ͭͫΎ ͔͔ͨͦ͒ͤ͘ ͍·Ύ͍͔͙͔ͤ͡ ͔͍͙͊͋ͦ͊ͤ͘͡ΎΣ ͙͘π͘ ͊ ;͔͎ͦ ͎͙ͦͪ͊ͤ;͔ͤ· 

͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙ͪ͊͒͊͟͡Έ͎ͤͦͦ ͔͡;͔͙ͤΎΦ 

˿͍͔͔ͦͪͣͤͤ·͔ ͔ͣͭͦ͒· ͙͎͙͙͒͊ͤͦͫͭ͟ ͙ ͙͍ͤͤͦ͊ͼ͙ͦͤͤ·͔ ͨͦ͒ͻͦ͒· ͟ ͔͙͙ͭͪ͊ͨ ͍ͨͦͦ͘͡ΎΌͭ ͍ͨͦ·͙ͫͭΈ 

͊͟;͔͍ͫͭͦ ͙͙͗ͤ͘ ͨ͊ͼ͙͔͍ͤͭͦ ͙ ͍͔͙ͯ͡;͙ͭΈ ͙͔ͨͪͦ͒ͦ͗ͭ͡͡ΈͤͦͫͭΈ ͍·͙͍͙͗͊ͤΎΦ ˤ ͚͒͊ͤͤͦ ͔ͪ͊͋ͦͭ 

͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͟͡Ό;͔͍·͔ ͔͎͙͙ͫͭͪ͊ͭ ͙͎͙͙͒͊ͤͦͫͭ͟ ͙ ͔͡;͔͙ͤΎ ͪ͊͊͟ ͔ͨ;͔͙ͤΦ 

мΦ ̅͊ͭͦͪ͟· ͙ͪͫ͊͟ ͙ ͎͔͔ͨ͊ͭͦͤ͘ 

˴ ͍ͦͫͤͦͤ·ͣ ͺ͊ͭͦͪ͊ͣ͟ ͙ͪͫ͊͟ ͦͭͤͦͫΎͭͫΎΥ 

͙̆ͪͦͤ;͔͙͚ͫ͟ ͍͙ͪͯͫͤ·͚ ͎͔͙ͨ͊ͭͭ . ͙ /Σ 

͙̇ͪͪͦ͘ ͔ͨ;͔͙ͤ ͙ͪ͊͘͡;͚ͤͦ Ή͙͎͙͙ͭͦͦ͡Σ 

ˢ͎ͦͦ͟͡͡Έͤ͊Ύ ͔͋ͦͤ͘͡Έ ͔ͨ;͔͙ͤΣ 

˹͔͎͊ͦͦ͟͡͡Έͤ͊Ύ ͙͍͗ͪͦ͊Ύ ͔͋ͦͤ͘͡Έ ͔ͨ;͔͙ͤΣ 

ˤ͔͚͍͙͔ͦ͒ͫͭ͘ ͊ͺ͙͍͊ͭͦͫͤͦ͟͡Σ 

˻͙͔͙͔͗ͪͤ ͙ ͫ͊ͻ͊ͪͤ·͚ ͙͔͒͊͋ͭΦ 

˾͍͙͙͔͊ͭ͘ ͪ͊͊͟ ͔ͨ;͔͙ͤ ͔ͭͫͤͦ ͍ͫΎ͊ͤͦ͘ ͫ ͻ͙ͪͦͤ;͔͙ͫͣ͟ ͍͔͙͔ͦͫͨ͊ͤͣ͡Σ ͺ͙͋ͪͦͦͣ͘ ͙ ͔ͨͦͫ͒ͯ͡Ό΅͔͚ 

͔͎͔͔ͪͤͪ͊ͼ͙͔͚ ͎͔ͨ͊ͭͦͼ͙͍ͭͦΣ ;ͭͦ ͙͍͙ͨͪͦ͒ͭ ͟ ͎͔͔͙ͤͭ;͔͙ͫͣ͟ ͣͯͭ͊ͼ͙Ύͣ ͙ ͎͔͔ͦͤͦͤͯ͘͟Φ 

нΦ ˿͍͔͔ͦͪͣͤͤ·͔ ͔ͣͭͦ͒· ͙͎͙͙͒͊ͤͦͫͭ͟ 

нΦмΦ ˶͊͋ͦͪ͊ͭͦͪͤ·͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 

˹͙͔͔͊͋ͦ͡ ͤ͊͘;͙ͣ·ͣ ͙͔͋ͦͣ͊ͪͪͦͣ͟ Ύ͍͡Ύ͔ͭͫΎ πhͅ ͔͔͙ͭͦͨͪͦͭͤ όˢ̅˽ύΦ ˻͒ͤ͊ͦ͟ ͔͎ͦ ;͍͍͙͔ͯͫͭͭ͡ΈͤͦͫͭΈ 

͎͙ͦͪ͊ͤ;͔ͤ͊Σ ͨͦΉͭͦͣͯ ͙͔ͨͪͣͤΎΌͭͫΎ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·͔ ͔ͣ͊ͪͪ͟·Υ tL±Y!πLLΣ !Ctπ[оΦ 

нΦнΦ ˮ͔ͤͫͭͪͯͣͤͭ͊͡Έͤ͊Ύ ͙͎͙͒͊ͤͦͫͭ͊͟ 

̂˭ˮ ͔ͨ;͔͙ͤ τ ͔ͣͭͦ͒ ͔͍͙ͨͪ;͎ͤͦͦ ͙͙͎ͫͪͤͤ͊͟Φ 

˴́ ͙ ˸˾́ ͫ ͙͍͙͔ͦͤͭͪ͊ͫͭͪͦ͊ͤͣ͟ τ ͚ͦͦͭͦ͘͡ ͫͭ͊ͤ͒͊ͪͭ ͍·Ύ͍͔͙ͤ͡Ύ ͦͨͯͻ͙ͦ͡Φ 

͎̏͊ͫͭͦͪ͊͡ͺ͙Ύ τ ͦͼ͔ͤ͊͟ ͔͔͙ͫͭͨͤ ͺ͙͋ͪͦ͊͘Φ 

ˣ͙͙ͦͨͫΎ ͔ͨ;͔͙ͤ τ ͙͔ͨͪͣͤΎ͔ͭͫΎ ͍ ͫͦ͗ͤ͡·ͻ ͙͎͙͒͊ͤͦͫͭ;͔͙ͫ͟ͻ ͫͯ͡;͊ΎͻΦ 

˾͊ͤͤΎΎ ͙͎͙͒͊ͤͦͫͭ͊͟ ͤ͊͘;͙͔ͭ͡Έͤͦ ͍͔͙ͯ͡;͙͍͔͊ͭ ͍͔ͪͦΎͭͤͦͫͭΈ ͍·͔͙ͨͦͤͤ͡Ύ ͙ͪ͊͒͊͟͡Έ͎ͤͦͦ 

ͻ͙͎͙ͪͯͪ;͔͎ͫͦͦ͟ ͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭ͊Φ 

оΦ ˸͔ͭͦ͒· ͔͡;͔͙ͤΎ ͪ͊͊͟ ͔ͨ;͔͙ͤ 

оΦмΦ ͙͎͙̆ͪͯͪ;͔͔ͫͦ͟ ͔͡;͔͙͔ͤ 

˻͍ͫͤͦͤ·ͣ ͔ͣͭͦ͒ͦͣ ͔͡;͔͙ͤΎΣ ͍ͨͦͦ͘͡ΎΌ΅͙ͣ ͙͒ͦ͋ͭΈͫΎ ͙͔͘͡;͔͙ͤΎΣ Ύ͍͡Ύ͔ͭͫΎ ͔͔ͪ͘͟ͼ͙Ύ ͔ͨ;͔͙ͤ ͙͙͡ 

ͭͪ͊ͤͫͨ͊ͤͭ͊͡ͼ͙ΎΦ ́ͪ͊ͤͫͨ͊ͤͭ͊͡ͼ͙Ύ ͖͒͊ͭ ͙ͤ͊ͯ͡;΄͙͔ ͔ͪͯ͘͡Έͭ͊ͭ· ͙ͨͪ ͦͨͯͻͦ͡ΎͻΣ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙ͻ 

˸͙͙͊ͤͫͣ͟͡ ͙͔͙ͪͭͪ͟ΎͣΦ 

оΦнΦ ˶͔͎͙ͦͦͪͦͤ͊ͪͤ͊͟Ύ ͔͙ͭͪ͊ͨΎ 

ˮͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͙ͨͪ ͔͔͔ͤͦͨͪ͊͋͡Έͤ·ͻ ͺͦͪͣ͊ͻΥ 

˾͙͊͒ͦ;͊ͫͭͦͭͤ͊Ύ ͊͋͡Ύͼ͙Ύ ό˾̉ˢύΣ 



ˢ˴ˢ˨˩˸ˮ̉˩˿˴˻˩ ˮ˭˨ˢ́˩˶̎˿́ˤ˻ ζ˹ˢ̂̉˹ˢ̒ ˢ˾́˩˶̎η 

 

 

128 

˸͙͍͍ͪͦͦͤͦ͊͟͡Ύ ͊͋͡Ύͼ͙ΎΣ 

͔͙́ͪ͊ͤͫ͊ͪͭͪ͊͡Έͤ͊Ύ ͻ͙͙ͣͦΉ͙ͣ͋ͦ͊͘͡ͼ͙Ύ ό¢!/9ύΣ 

˾͙͊͒ͦΉ͙ͣ͋ͦ͊͘͡ͼ͙ΎΦ 

͙̏ͭ ͔ͣͭͦ͒· ͍ͨͦͦ͘͡ΎΌͭ ͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ ͪͦͫͭ ͦͨͯͻ͙ͦ͡ ͙ ͔ͯͣͤΈ΄͊ͭΈ ͔͖ ͔ͪ͊ͣͪ͘Φ 

оΦоΦ ͎͔́͊ͪͭͤ͊Ύ ͔͙ͭͪ͊ͨΎ 

˹͙͔͔͊͋ͦ͡ ͖ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·͔ ͔ͨͪͨ͊ͪ͊ͭ·Υ ˿ͦͪ͊ͺ͔͙ͤ͋Σ ˶͔͍͙͙ͤ͊ͭͤ͋Σ ˾͔͎ͦͪͺ͔͙ͤ͋Φ 

˻͙ͤ ͙͋ͦͪͯ͟͡Όͭ ͪͦͫͭ ͍ͫͦͫͯ͒ͦ ͦͨͯͻ͙ͦ͡ ͙ ͔͊ͣ͒͘͡ΎΌͭ ͎͔͙͍͙͔ͨͪͦͪͫͫͪͦ͊ͤ ͔͍͙͊͋ͦ͊ͤ͘͡ΎΦ 

оΦпΦ ˮ͔͙ͣͣͯͤͦͭͪ͊ͨΎ 

ˮͫͨͦ͡Έͯ͘ΌͭͫΎ ͙͎͙͙ͤ͋ͭͦͪ· ͦͤͭͪͦ͟͡Έͤ·ͻ ͭͦ;͔͟Υ ˹͙͍ͦͯͣ͊͋͡Σ ˽͔͙ͣ͋ͪͦͯͣ͊͋͘͡Σ 

ˢ͔͙ͭͦͯͣ͊͋͘͘͡ ͍ ͙ͦͣ͋ͤ͊͟ͼ͙͙ ͫ ͔͍͋͊ͼ͙ͯͣ͊͋ͦͣ͘Φ 

ˮ͔͙ͣͣͯͤͦͭͪ͊ͨΎ ͔͙͔͒ͣͦͤͫͭͪͪͯͭ ͍·͙͚ͫͦ͟ ͔ͨͦͭͤͼ͙͊͡ ͙ͨͪ ͖ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͻ ͺͦͪͣ͊ͻ 

͔͍͙͊͋ͦ͊ͤ͘͡ΎΦ 

͙́͊͋͡ͼ͊ м 

˻͍ͫͤͦͤ·͔ ͔ͣͭͦ͒· ͔͡;͔͙ͤΎ ͪ͊͊͟ ͔ͨ;͔͙ͤ ͙ ͙ͻ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ 
˸͔ͭͦ͒ ͔͡;͔͙ͤΎ ̏ͺͺ͔͙͍ͭͤͦͫͭ͟Έ ˽͙͔͔͙͔ͪͣͤͤ 

˾͔͔͘͟ͼ͙Ύ ͔ͨ;͔͙ͤ ͍·ͫͦ͊͟Ύ ͙ͨͪ ͙ͪ͊ͤͤͻ ͙ͫͭ͊͒Ύͻ ͙͍ͦ͊ͦ͊ͤͤ͘͟͡͡·͔ ͦͨͯͻ͙ͦ͡ 

́ͪ͊ͤͫͨ͊ͤͭ͊͡ͼ͙Ύ ͙ͤ͊ͯ͡;΄͙͚ ͎ͨͪͦͤͦ͘ ͎͙ͦͪ͊ͤ;͔ͤͤ·͔ ͦͨͯͻ͙ͦ͡ ό˸͙͙͔͊ͤͫ͟͡ 
͙͔͙͙ͪͭͪ͟ύ 

¢!/9 ͔ͫͪ͒ͤΎΎ ͔͔͔ͤͦͨͪ͊͋͡Έͤ·͔ ͦͨͯͻ͙ͦ͡ 

˾̉ˢ  ͍·ͫͦ͊͟Ύ ͒͡Ύ ͦ;͎͍͊ͦ ғ о ͫͣ  ͣ͊͡·͔ ͦͨͯͻ͙ͦ͡ 

͎͔́͊ͪͭͤ͊Ύ ͔͙ͭͪ͊ͨΎ ͔ͫͪ͒ͤΎΎ ͖ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·͚ ͨͪͦͼ͔ͫͫ 

ˮ͔͙ͣͣͯͤͦͭͪ͊ͨΎ  ͍·ͫͦ͊͟Ύ ͍ ͔ͦͭ͒͡Έͤ·ͻ ͫͯ͡;͊Ύͻ ͙͔ͨͦ͒ͤ͘ ͙͙ͫͭ͊͒ 

 

˭͊͟͡Ό;͔͙͔ͤ 

˾͊͟ ͔ͨ;͔͙ͤ ͖ͦͫͭ͊ͭͫΎ ͔ͫͪΈ͖͚ͤͦ͘ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͔͚ͨͪͦ͋ͣͦ͡Σ ͔ͭͪ͋ͯΌ΅͔͚ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͨͦ͒ͻͦ͒͊Φ 

˾͊ͤͤΎΎ ͙͎͙͒͊ͤͦͫͭ͊͟Σ ͔͎ͪͯ͡Ύͪͤ·͚ ͙͙͎ͫͪͤͤ͟ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ͺ͙͊ͭͦͪ͊ͣ͟ ͙ͪͫ͊͟ ͙ ͍͔͔͙͔ͤ͒ͪͤ ͍͔͔ͫͦͪͣͤͤ·ͻ 

͔͍ͣͭͦ͒ͦ ͔͙͙ͭͪ͊ͨ ͍ͨͦͦ͘͡ΎΌͭ ͤ͊͘;͙͔ͭ͡Έͤͦ ͯͯ͡;΄͙ͭΈ ͎ͨͪͦͤͦ͘ ͔͍͙͊͋ͦ͊ͤ͘͡ΎΦ ͎͔́͊ͪͭͤ͊Ύ ͔͙ͭͪ͊ͨΎ ͙ 

͙͔͙ͣͣͯͤͦͭͪ͊ͨΎ ͦͭͪ͟·͍͊Όͭ ͍ͤͦ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ ͍ͨͦ·΄͔͙ͤΎ ͍·͙͍͔͙͗͊ͣͦͫͭ ͨ͊ͼ͙͔͍ͤͭͦ ͫ 

͖ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·͙ͣ ͺ͙ͦͪͣ͊ͣ ͪ͊͊͟ ͔ͨ;͔͙ͤΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ .ǊǳƛȄ WΦΣ {ƘŜǊƳŀƴ aΦ aŀƴŀƎŜƳŜƴǘ ƻŦ ƘŜǇŀǘƻŎŜƭƭǳƭŀǊ ŎŀǊŎƛƴƻƳŀΦ IŜǇŀǘƻƭƻƎȅΣ нлммΦ 

нΦ 9ǳǊƻǇŜŀƴ !ǎǎƻŎƛŀǝƻƴ ŦƻǊ ǘƘŜ {ǘǳŘȅ ƻŦ ǘƘŜ [ƛǾŜǊΦ 9!{[ /ƭƛƴƛŎŀƭ tǊŀŎǝŎŜ DǳƛŘŜƭƛƴŜǎΦ W IŜǇŀǘƻƭΣ нлмуΦ 

оΦ [ƭƻǾŜǘ WΦaΦΣ Ŝǘ ŀƭΦ IŜǇŀǘƻŎŜƭƭǳƭŀǊ ŎŀǊŎƛƴƻƳŀΦ bŀǘǳǊŜ wŜǾƛŜǿǎΣ нлнмΦ 

пΦ hƳŀǘŀ aΦΣ Ŝǘ ŀƭΦ !ǎƛŀƴ tŀŎƛŬŎ ŎƭƛƴƛŎŀƭ ǇǊŀŎǝŎŜ ƎǳƛŘŜƭƛƴŜǎ ŦƻǊ I//Φ IŜǇŀǘƻƭƻƎȅ LƴǘŜǊƴŀǝƻƴŀƭΣ нлмтΦ 

рΦ ²IhΦ /ŀƴŎŜǊ CŀŎǘǎ τ [ƛǾŜǊ ŎŀƴŎŜǊΣ нлннΦ 

ϭ ˸·͍ͪ͊͒ͦ ˥Φ˽ΦΣ нлнр 

 

 

 

 

       ˸·͍ͪ͊͒ͦ͊ ˸͊Ύ ˿͊ͻ͔͍͒ͦͤͦ͊Σ  

˭͍͔͊͒ͯΌ΅͙͚ ͊͟ͺ͔͚͒ͪͦ ͤͦͪͣ͊͡Έ͚ͤͦ ͺ͙͙͎͙͙ͦͦ͘͡Σ ͒ͦͭͦͪ͟ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͤ͊ͯ͟Φ  

˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͙͍͔͙͔̂ͤͪͫͭͭ͊ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔ͣͤ͊ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊Φ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟Φ 

 

˹˻˾˸ˢ˶̎˹ˢ̒ ̅ˮ˭ˮ˻˶˻˥ˮ̒Υ ̅̂˹˨ˢ˸˩˹́ˢ˶̎˹̍˩ ˽˾ˮ˹̇ˮ˽̍ ˮ ˮ̆ ˭˹ˢ̉˩˹ˮ˩ ˨˶̒ ˸˩˨ˮ̇ˮ˹̍ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

˹ͦͪͣ͊͡Έͤ͊Ύ ͺ͙͙͎͙ͦͦ͘͡Ύ Ύ͍͡Ύ͔ͭͫΎ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͚ͤͦ ͙͎͙͋ͦͦ͡;͔͚ͫͦ͟ ͚ͤ͊ͯͦ͟Σ ͙ͯ͘;͊Ό΅͔͚ 



˹ˢ̂̉˹̍˯ ˬ ̂˾˹ˢ˶ ζ IN SITU η                    ISSN (p) 2411-7161 / ISSN (e) 2712-9500                    Ѕ11 / 2025 

 

 

129 

͙͔͔͗ͤ͒͘Ύ͔ͭ͡ΈͤͦͫͭΈ ͼ͔͎ͦͫͭͤͦͦ͡ ͎͙ͦͪ͊ͤͣ͊͘ ͙ ͔͎ͦ ͔ͦͭ͒͡Έͤ·ͻ ;͔͚͊ͫͭΥ ͔ͭͦ͟͟͡Σ ͔͚ͭ͊ͤ͟Σ ͎͍ͦͪ͊ͤͦ ͙ ͙͔ͫͫͭͣΦ 

˨͊ͤͤ͊Ύ ͤ͊ͯ͊͟ ͙͔͔ͫͫ͒ͯͭ͡ ͔ͣͻ͙͊ͤͣ͘· ͺͯͤ͟ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ ͙͍͗·ͻ ͙͔ͫͫͭͣ ͍ ͙ͻ ͍͙͍͊ͣͦͫ͘Ύ͙͘ ͙ 

͍͙͔͚͍͙͙͊ͣͦ͒ͫͭ͘ ͫ ͦͪͯ͗͊͟Ό΅͔͚ ͔͚ͫͪ͒ͦΣ ͍͙͍ͯͫͭ͊ͤ͊͊͡Ύ ͔͙͊ͦͤͦͣͪͤͦͫͭ͘͟ ͙ ͙ͨͪͤͼ͙ͨ·Σ ͔͗͊͡΅͙͔ ͍ ͍͔ͦͫͤͦ 

͔͙ͨͦ͒͒ͪ͗͊ͤΎ ͎͔ͦͣͦͫͭ͊͊͘Φ ˤ ͫͭ͊ͭΈ͔ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͍ͦͫͤͦͤ·͔ ͔ͣͭͦ͒· ͺ͙͙͎͙ͦͦ͘͡;͔͙ͫ͟ͻ 

͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡Σ ͦͤ͟ͼ͔ͨͼ͙Ύ ͎͔ͦͣͦͫͭ͊͊͘Σ ͍͙ͯͪͦͤ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͙͍͎͗ͦͦΣ ͊ ͔ͭ͊͗͟ ͔͒͊ͭͫΎ ͦ͋ͦͪ͘ ͟͡Ό;͔͍·ͻ 

ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ·ͻ ͙͔ͫͫͭͣ ͎͙ͦͪ͊ͤͣ͊͘Φ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͙ͪͦ͡ ͔͎ͪͯ͡Ύͭͦͪͤ·ͻ ͙͔ͫͫͭͣ τ ͔͍͚ͤͪͤͦ 

͙ ͎ͯͣͦͪ͊͡Έ͚ͤͦ τ ͍  ͙͔͎ͤͭͪ͊ͼ͙͙ ͺͯͤ͟ͼ͙͚ ͙ ͔͔ͦ͋ͫͨ;͔͙͙ͤ ͊͒͊ͨͭ͊ͼ͙ͦͤͤ·ͻ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ͎͙ͦͪ͊ͤͣ͊͘Φ 

˽ͦ͒;͔͙͍͔ͪ͊ͭͫ͟Ύ ͤ͊͘;͔͙͔ͤ ͤͦͪͣ͊͡Έ͚ͤͦ ͺ͙͙͎͙͙ͦͦ͘͡ ͊͟͟ ͍ͦͫͤͦ· ͒͡Ύ ͙͙ͨͦͤͣ͊ͤΎ ͎͙ͨ͊ͭͦͦ͡;͔͙ͫ͟ͻ 

ͨͪͦͼ͔͍ͫͫͦ ͙ ͙͙ͤ͟͡;͔͚ͫͦ͟ ͔͙ͣ͒ͼ͙ͤ·Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

ͤͦͪͣ͊͡Έͤ͊Ύ ͺ͙͙͎͙ͦͦ͘͡ΎΣ ͎͔ͦͣͦͫͭ͊͘Σ ͺͯͤ͟ͼ͙Ύ ͎͙ͦͪ͊ͤͣ͊͘Σ ͔͎ͪͯ͡Ύͼ͙Ύ ͺͯͤ͟ͼ͙͚Σ ͔͍ͤͪͤ͊Ύ ͙͔ͫͫͭͣ͊Σ 

Ή͙ͤ͒ͦͪͤͤ͊͟Ύ ͙͔ͫͫͭͣ͊Σ ͔ͭͦ͟͡;ͤ͊Ύ ͺ͙͙͎͙ͦͦ͘͡ΎΣ ͺ͙͙͎͙ͦͦ͘͡;͔͙͔ͫ͟ ͔ͣͭͦ͒·Φ 

 

ˤ͍͔͔͙͔͒ͤ 

˹ͦͪͣ͊͡Έͤ͊Ύ ͺ͙͙͎͙ͦͦ͘͡Ύ όͦͭ ͎͔ͪ;Φ ζǇƘȅǎƛǎη τ ͨ ͙ͪͪͦ͒͊Σ ζƭƻƎƻǎη τ ͯ ;͔͙͔ͤύ τ Ήͭͦ ͤ͊ͯ͊͟ ͦ ͺͯͤ͟ͼ͙Ύͻ ͙ 

ͨͪͦͼ͔ͫͫ͊ͻΣ ͔ͨͪͦͭ͊͟Ό΅͙ͻ ͍ ͙͍͗ͦͣ ͎͙͔ͦͪ͊ͤͣ͘Σ ͙ͻ ͔ͣͻ͙͊ͤͣ͊͘ͻ ͙ ͔͊ͦͤͦͣͪͤͦͫͭ͘͟ΎͻΦ ˩͔ ͎͍͊ͤ͊͡Ύ ͊͒͊͘;͊ τ 

ͦ͋ΆΎ͙ͫͤͭΈΣ ͊͟͟ ͪ͊͋ͦͭ͊Όͭ ͔͙ͭ͟͟͡Σ ͎ͦͪ͊ͤ· ͙ ͙͔ͫͫͭͣ·Σ ͊͟͟ ͙ͦͤ ͍͙͔͚͍͊ͣͦ͒ͫͭͯ͘Όͭ ͎͒ͪͯ ͫ ͎͒ͪͯͦͣ ͙ ͊͟͟ 

͎͙ͦͪ͊ͤͣ͘ ͍ ͼ͔ͦͣ͡ ͔͙͍͔ͨͦ͒͒ͪ͗͊ͭ ͍͔ͫͦ ͫͯ΅͔͍͍͙͔ͫͭͦ͊ͤ ͍ ͨͦͫͭͦΎͤͤͦ ͔ͣͤΎΌ΅͙ͻͫΎ ͍͙ͯͫͦ͡Ύͻ ͍͔ͤ΄͔͚ͤ ͙ 

͍͔͔͚ͤͯͭͪͤͤ ͔ͫͪ͒·Φ ̏ͭ͊ ͙͒ͫͼ͙͙ͨͤ͊͡ ͙ͫͯ͗ͭ͡ ͔͎ͪ͊ͯͦ͟͡Έͤ·ͣ ͔͊ͣͤͣ͟ ͒͡Ύ ͔͙ͣ͒ͼ͙ͤ·Σ ͍ͫͦ͒͊͊͘Ύ ͙͋͊ͫ͘ ͒͡Ύ 

͙͙ͨͦͤͣ͊ͤΎ ͎͔͔ͨ͊ͭͦͤ͊͘ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͙ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͔͍ͣͭͦ͒ͦ ͙ͻ ͙͎͙͙͒͊ͤͦͫͭ͟ ͙ ͔͡;͔͙ͤΎΦ 

мΦ ˸͔ͭͦ͒· ͺ͙͙͎͙ͦͦ͘͡;͔͙ͫ͟ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ 

͙͙͎͙̅ͦͦ͘͡Ύ τ ͤ ͊ͯ͊͟ Ή͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤ͊ΎΦ ˨͡Ύ ͨͦͯ͡;͔͙ͤΎ ͒͊ͤͤ·ͻ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͙ͪ͊͘͡;ͤ·͔ 

͔ͣͭͦ͒·Υ 

¶ ˻ͫͭͪ·͚ ͦͨ·ͭ ό͍͙͍͙͔ͫ͟ͼ͙ΎύΥ ˽ ͍ͦͦ͘͡Ύ͔ͭ ͙ͯ͘;͙ͭΈ ͺͯͤ͟ͼ͙Ό ͎ͦͪ͊ͤ͊ ͍ ͪ͊ͭͦͫͪͦ͟͟;ͤͦͣ ͔͙͔ͨͪͦ͒Φ 

¶ ͙̆ͪͦͤ;͔͙͚ͫ͟ ͦͨ·ͭΥ ʕ ͙͍͔͙͔͗ͤ͡ ͺ͙ͫͭͯ͡Σ ͔͔͍͊ͭͭͪͦ͟ ͙͙͡ ͒͊ͭ;͙͍ͦ͟ ͒͡Ύ ͙͔͒ͭ͡͡Έ͎ͤͦͦ ͤ͊͋͡Ό͔͙͒ͤΎ 

͊͘ ͺͯͤ͟ͼ͙͔͚ ͎ͦͪ͊ͤ͊ ͍ ͍͙ͯͫͦ͡ΎͻΣ ͙͙͋͘͟͡ͻ ͟ ͤͦͪͣ͊͡Έͤ·ͣ ό͔ͣͭͦ͒Σ ͪ͊ͪ͊͋ͦͭ͊ͤͤ͘·͚ ˮΦ˽Φ ˽͍͍͊ͦ͡·ͣύΦ 

¶ ̅ͯͤ͟ͼ͙ͦͤ͊͡Έͤ·͔ ͨͪͦ͋·Υ ˻ ͼ͔ͤ͊͟ ͔ͪ͊͟ͼ͙͙ ͎͙ͦͪ͊ͤͣ͊͘ ͙͙͡ ͙͔ͫͫͭͣ· ͤ͊ ͫͭ͊ͤ͒͊ͪͭͤͯΌ ͎ͤ͊ͪͯͯ͘͟ 

ό͙͔ͤ͊ͨͪͣͪΣ ͍͔ͦ͡Ή͎͔͙ͪͦͣͭͪΎ ͒͡Ύ ͦͼ͔͙ͤ͟ ͔͔ͫͪ͒;ͤͦπͫ ͙͚ͦͫͯ͒ͫͭͦ ͙͔ͫͫͭͣ·ύΦ 

¶ ͔̏ͭͪͦ͟͡ͺ͙͙͎͙ͦͦ͘͡;͔͙͔ͫ͟ ͔ͣͭͦ͒·Υ ˾ ͔͎͙ͫͭͪ͊ͼ͙Ύ ͙͋ͦΉ͔͙ͭͪ͟͡;͔͙ͫ͟ͻ ͔ͨͦͭͤͼ͙͍͊ͦ͡ ό̏˴˥Σ ̏̏˥Σ ̏˸˥ύΦ 

¶ ˸͔ͭͦ͒· ͍͙͙ͯ͊͊͘͘͡ͼ͙͙Υ ˸ ˾́Σ ˽̏́Σ ˴́Σ ͍ͨͦͦ͘͡ΎΌ΅͙͔ ͤ͊͋͡Ό͒͊ͭΈ ͊͘ ͙͍͊ͭͤͦͫͭ͟ΈΌ ͎͍ͦͪ͊ͤͦ ͙ ͙͔ͫͫͭͣ 

͔͙͍͙͍ͤͤ͊ͤͦ͘Φ 

нΦ ˻͍ͫͤͦͤ·͔ ͨͦͤΎ͙ͭΎ ͙ ͙ͨͪͤͼ͙ͨ· ͤͦͪͣ͊͡Έ͚ͤͦ ͺ͙͙͎͙͙ͦͦ͘͡ 

нΦмΦ ˴ͦͤͼ͔ͨͼ͙Ύ ͎͔ͦͣͦͫͭ͊͊͘ 

͔̇ͤͭͪ͊͡Έͤ·ͣ ͨͦͤΎ͙͔ͭͣ ͺ͙͙͎͙͙ͦͦ͘͡ Ύ͍͡Ύ͔ͭͫΎ ͎ ͔ͦͣͦͫͭ͊͘ τ ͫͨͦͫͦ͋ͤͦͫͭΈ ͎͙ͦͪ͊ͤͣ͊͘ 

͔͙͍ͨͦ͒͒ͪ͗͊ͭΈ ͨͦͫͭͦΎ͍ͤͫͭͦ ͍͔͔͚ͤͯͭͪͤͤ ͔ͫͪ͒· ό͔͔ͭͣͨͪ͊ͭͯͪ͊Σ ǇIΣ ͦͫ ͙ͣͦͭ;͔͔ͫͦ͟ ͍͔͙͔͒͊ͤ͡Σ 

ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙Ύ ͎͡Όͦ͘͟· ͙ ͎͍͊ͦ͘ ͍ ͍͙ͪͦ͟ύ ͎͋͊ͦ͒͊ͪ͡Ύ ͔͎͙ͫ͊ͣͦͪͯͪͯ͡Ό΅͙ͣͫΎ ͔ͣͻ͙͊ͤͣ͊ͣ͘Φ ̏ͭ͊ ͦͤ͟ͼ͔ͨͼ͙Ύ 

͋·͊͡ ͫͺ͙͍ͦͪͣͯͪͦ͊ͤ͊͡ ˴ͦ͒ͦͣ͡ ˣ͔ͪͤ͊ͪͦͣ ͙ ͍͙ͪ͊ͭ͊͘ ͔̂ͦͭͪͦͣ͡ ˴ΉͤͤͦͤͦͣΦ 

нΦнΦ ͍͙̂ͪͦͤ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ 

͙͙͎͙̅ͦͦ͘͡;͔͙͚ͫ͟ ͙͊ͤ͊͘͡ ͍͙ͨͪͦͦ͒ͭͫΎ ͤ͊ ͪ͊ͤ͘·ͻ ͍ͯͪͦͤΎͻΥ 

¶ ˸͔ͦͯ͟͡͡Ύͪͤ·͚ ͙ ͔ͭͦ͟͡;ͤ·͚ ͍͔ͯͪͦͤΈΥ ˮ ͯ͘;͔͊ͭ ͨͪͦͼ͔ͫͫ· ͍ ͔ͣͣ͋ͪ͊ͤ͊ͻΣ ͙ͦͤͤ·͔ ͊ͤ͊͟͡·Σ 

͔ͣͻ͙͊ͤͣ͘· ͣ·΄͔;͎ͤͦͦ ͫͦͪ͊͟΅͔͙ͤΎΣ ͙͙ͫͤ͊ͨͭ;͔ͫͯ͟Ό ͔͔ͨͪ͒͊;ͯΦ 

¶ ͍͔̂ͪͦͤΈ ͎͍ͦͪ͊ͤͦ ͙ ͙͔ͫͫͭͣΥ ˮ ͔͔ͫͫ͒ͯͭ͡ ͺͯͤ͟ͼ͙͙ ͔ͫͪ͒ͼ͊Σ ͨͦ;͔͟Σ ͔͎͙͟͡ͻΣ ͔ͨ;͔͙ͤ ͙ ͭΦ͒Φ 

¶ ˿͙͔ͫͭͣͤ·͚ ͍͔ͯͪͦͤΈΥ s ͙͙͔ͤ͊ͪͯͭ͘͡ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͙͔ͫͫͭͣ ό͙͔ͤ͊ͨͪͣͪΣ ͔͔ͫͪ͒;ͤͦπͫ ͙͚ͦͫͯ͒ͫͭͦ ͙ 

͒·ͻ͔͊ͭ͡Έ͚ͤͦ ͙ͨͪ ͺ͙͙͘;͔͚ͫͦ͟ ͎͔ͤ͊ͪͯ͘͟ύΦ 

¶ ͍͔̂ͪͦͤΈ ͼ͔͎ͦͫͭͤͦͦ͡ ͎͙ͦͪ͊ͤͣ͊͘Υ ˮ ͯ͘;͔͊ͭ ͍͔͔ͨͦ͒ͤ;͔͙͔ͫ͟ ͔ͪ͊͟ͼ͙͙ ͙ ͊͒͊ͨͭ͊ͼ͙ΌΦ 
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нΦоΦ ˾͔͎ͯ͡Ύͼ͙Ύ ͺͯͤ͟ͼ͙͚ 

˨͡Ύ ͔͙ͨͦ͒͒ͪ͗͊ͤΎ ͎͔ͦͣͦͫͭ͊͊͘ ͫͯ΅͔͍ͫͭͯΌͭ ͍͔͒ ͍ͦͫͤͦͤ·͔ ͙͔ͫͫͭͣ· ͔͎ͪͯ͡Ύͼ͙͙Υ 

мΦ ˹͔͍ͪͤ͊Ύ ͔͎ͪͯ͡Ύͼ͙ΎΥ ˻ ͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͋·ͫͭͪͦ ͙ ͼ͔͔͍͔ͤ͊ͨͪ͊ͤͤͦ͡͡ ͨͦ ͔ͪͺ͔ͭͦͪͤ͟͡·ͣ ͎͒ͯ͊ͣΦ 

͔͙͔̆͊ͪ͊ͭͪͯͭͫ͘͟Ύ ͍·͚ͫͦͦ͟ ͫͦͪͦͫͭ͟ΈΌ ͍͔͔͙ͨͪͦ͒ͤΎ ͙͎ͫͤ͊͊͡ ͙ ͭͦ;ͤͦͫͭΈΌ ͍͔ͦͭͭ͊Φ 

нΦ ˥ͯͣͦͪ͊͡Έͤ͊Ύ ͔͎ͪͯ͡Ύͼ͙ΎΥ ˻ ͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͫ ͨͦͣͦ΅ΈΌ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ ͙͍͊ͭͤ͟·ͻ ͍͔΅͔͍ͫͭ 

ό͎͍ͦͪͣͦͤͦΣ ͼ͙͙͍ͭͦͤͦ͟ύΣ ͔͔͙ͨͪͤͦͫͣ·ͻ ͍ͪͦ͟ΈΌΦ ˣ͔͔ͦ͡ ͔͔ͣ͒ͤͤ͊͡ΎΣ ͤͦ ͙͔͒ͭ͡͡Έͤ͊Ύ ͙ ͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ͊ΎΦ 

͙̏ͭ ͍͔͒ ͙͔ͫͫͭͣ· ͔ͭͫͤͦ ͍͙͍͊ͣͦͫ͘Ύ͊ͤ͘· ͙ ͺͯͤ͟ͼ͙͙ͦͤͪͯΌͭ ͊͟͟ ͔͙͒ͤ͊Ύ ͤ ͔͚͎ͪͦͯͣͦͪ͊͡Έͤ͊Ύ 

͔͎ͪͯ͡Ύͼ͙ΎΦ 

оΦ ˻͋ͦͪ͘ ͟͡Ό;͔͍·ͻ ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ·ͻ ͙͔ͫͫͭͣ ͎͙ͦͪ͊ͤͣ͊͘ 

¶ ˹͔͍ͪͤ͊Ύ ͙͔ͫͫͭͣ͊Υ ˻ ͔͔͋ͫͨ;͙͍͔͊ͭ ͍͙ͦͫͨͪΎ͙͔ͭΣ ͦ͋ͪ͊͋ͦͭͯ͟ ͙ͤͺͦͪͣ͊ͼ͙͙ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ 

͍͙͎͔͒͊ͭ͡Έͤ·͙ͣ ͙ ͍͔͎͔͙͍ͭ͊ͭͤ·͙ͣ ͔ͪ͊͟ͼ͙Ύ͙ͣΦ ˻͍ͫͤͦͤ·͔ ͨͪͦͼ͔ͫͫ·Υ ͍͔͙͔ͦ͋ͯ͗͒ͤ͘Σ ͔͙͔ͭͦͪͣͦ͗ͤΣ 

͙͙ͫͤ͊ͨͭ;͔ͫ͊͟Ύ ͔͔ͨͪ͒͊;͊Φ 

¶ ˸·΄͔;ͤ͊Ύ ͙͔ͫͫͭͣ͊Υ ˻ ͔͔͋ͫͨ;͙͍͔͊ͭ ͍͙͔͙͔͒͗ͤΦ ˮͯ͘;͔͊ͭ ͔ͣͻ͙͊ͤͣ͘· ͫͦͪ͊͟΅͔͙ͤΎ ͎͙͊͒͟͡ͻΣ 

͔͔ͫͭͤ͟͡·ͻ ͙ ͔͔ͫͪ͒;͚ͤͦ ͣ·΄ͼΦ 

¶ ˿͔͔ͪ͒;ͤͦπͫ ͙ͦͫͯ͒ͫͭ͊Ύ ͙͔ͫͫͭͣ͊Υ ˻ ͔͔͋ͫͨ;͙͍͔͊ͭ ͭͪ͊ͤͫͨͦͪͭ ͍͔΅͔͍ͫͭΦ ˴͡Ό;͔͍·͔ ͔͊ͫͨͭ͟·Υ 

͍͙͊ͭͦͣ͊ͭͣ͘ ͔ͫͪ͒ͼ͊Σ ͎͔͙͙ͣͦ͒ͤ͊ͣ͊͟Σ ͔͎ͪͯ͡Ύͼ͙Ύ ͔͙͊ͪͭͪ͊͡Έ͎ͤͦͦ ͍͔͙͒͊ͤ͡ΎΦ 

¶ ˨·ͻ͔͊ͭ͡Έͤ͊Ύ ͙͔ͫͫͭͣ͊Υ ˻ ͔͔͋ͫͨ;͙͍͔͊ͭ ͎͔͊ͦͦ͋ͣͤ͘Φ ˮͯ͘;͔͊ͭ ͔ͣͻ͙͊ͤͣ͘· ͍͔͙ͤͭ͡Ύͼ͙͙Σ ͙͒ͺͺ͙͙ͯ͘ 

͎͍͊ͦ͘ ͙ ͔͎ͪͯ͡Ύͼ͙͙ ͒·ͻ͙͊ͤΎΦ 

¶ ˽͙΅͔͍͙͔͊ͪͭ͡Έͤ͊Ύ ͙͔ͫͫͭͣ͊Υ ˻ ͔͔͋ͫͨ;͙͍͔͊ͭ ͔͔͍͙͍͙͔ͨͪ͊ͪ͊ͤ ͙ ͍ͫ͊ͫ·͍͙͔͊ͤ ͙͔ͨͭ͊ͭ͡Έͤ·ͻ ͍͔΅͔͍ͫͭΦ 

ˮͯ͘;͔͊ͭ ͣͦͭͦͪͤͯΌΣ ͔͔ͫͪͭͦͪͤͯ͟Ό ͙ ͍ͫ͊ͫ·͍͔͊ͭ͡ΈͤͯΌ ͺͯͤ͟ͼ͙͙Φ 

¶ ˤ·͔͙͔͒ͭ͡͡Έͤ͊Ύ ͙͔ͫͫͭͣ͊ όͨͦ;͙͟ύΥ ˽ ͔͙͍͔ͦ͒͒ͪ͗͊ͭ ͍ͦ͒ͤͦπͫ ͔͍͚ͦͦ͡ ͙ ͙ͫͦͭͤͦ͟͡π̈́ ͔ͦ͡;͚ͤͦ ͋͊͊ͤͫ͡Σ 

͍·͍͙ͦ͒ͭ ͨͪͦ͒ͯͭ͟· ͔͙ͣͭ͊͋ͦͣ͊͘͡Φ 

¶ ͙̏ͤ͒ͦͪͤͤ͊͟Ύ ͙͔ͫͫͭͣ͊Υ ˾ ͔͎͙͔ͯͪͯͭ͡ ͔͙ͣͭ͊͋ͦͣ͘͡Σ ͪͦͫͭΣ ͍͙͙͔ͪ͊ͭ͘ ͙ ͔ͪͨͪͦ͒ͯ͟ͼ͙Ό ;͔͔ͪ͘ 

͍·͔͔͙͔͒ͤ͡ ͎͍ͦͪͣͦͤͦΦ 

¶ ˿͙͔ͫͭͣ͊ ͍͙ͪͦ͟Υ ʕ ·ͨͦͤ͡Ύ͔ͭ ͭͪ͊ͤͫͨͦͪͭͤͯΌΣ ͊͘΅͙ͭͤͯΌ ͙ ͎͔͙ͦͣͦͫͭ͊ͭ;͔ͫͯ͟Ό ͺͯͤ͟ͼ͙͙Φ 

˭͊͟͡Ό;͔͙͔ͤ 

˹ͦͪͣ͊͡Έͤ͊Ύ ͺ͙͙͎͙ͦͦ͘͡ΎΣ ͙ͯ͘;͊Ύ ͊ͦͤ͘͟· ͙͔͔͗ͤ͒͘Ύ͔ͭ͡Έ͙ͤͦͫͭ ͍͎͒ͦͪͦͦͦ͘ ͎͙ͦͪ͊ͤͣ͊͘Σ ͔͍ͨͪ͒ͦͫͭ͊͡Ύ͔ͭ 

ƛƴŘƛǎǇŜƴǎŀōƭŜ ͙͔͙͚ͤͫͭͪͯͣͤͭ͊ͪ ͒͡Ύ ͙͙ͤ͟͡;͔͎ͫͦͦ͟ ͣ·΄͔͙ͤ͡ΎΦ ˽͙͙͔ͦͤͣ͊ͤ ͤͦͪͣ͊͡Έͤ·ͻ ͺͯͤ͟ͼ͙͚ 

͍ͨͦͦ͘͡Ύ͔ͭ ͍·Ύ͍͙ͭΈ ͔͙ͦͭͦͤͤ͟͡ΎΣ ͔͗͊͡΅͙͔ ͍ ͍͔ͦͫͤͦ ͎͙͚ͨ͊ͭͦͦ͡Φ ˨͙͔͙ͦͫͭ͗ͤΎ ͍ ͙ͦ͋͊ͫͭ͡ ͔ͭͦ͟͡;͚ͤͦ ͙ 

͔ͣͦͯ͟͡͡Ύ͚ͪͤͦ ͺ͙͙͎͙͙ͦͦ͘͡ ͨͪͦ͒ͦ͗͊͡Όͭ ͎ͯͯ͋͡͡ΎͭΈ ͤ ͊΄͙ ͙ͤ͊ͤ͘ΎΣ ͦͭͪ͟·͍͊Ύ ͍ͤͦ·͔ ͎͙ͦͪͦͤͭ͘· ͒͡Ύ 

͔͙͙͍͚ͨͪͫͦͤ͊ͪͦ͊ͤͤͦ͘͡ ͔͙ͣ͒ͼ͙ͤ·Σ ͔͙͍͙ͨͪͦͭͪͦ͊ͤ͘Ύ ͺͯͤ͟ͼ͙͚ ͙ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͊͒͊ͨͭ͊ͼ͙ͦͤͤ·͙ͣ 

͔͔͍͙ͪͪ͊ͣ͘ ;͔͍͔ͦ͊͟͡Φ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͤͦͪͣ͊͡Έͤ͊Ύ ͺ͙͙͎͙ͦͦ͘͡Ύ ͋·͊͡ ͙ ͔ͦͫͭ͊ͭͫΎ ͙͍͚͗ͦΣ ͙͙͒ͤ͊ͣ;ͤͦ 

͍͙͍ͪ͊͊͘Ό΅͔͚ͫΎ ͚ͤ͊ͯͦ͟Σ ͍ͫͦͫͭ͊͡ΎΌ΅͔͚ ͍ͦͫͤͦͯ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ ˿͍ͯ͒͊ͦ͟Σ ˴ΦˤΦ ˹ͦͪͣ͊͡Έͤ͊Ύ ͺ͙͙͎͙ͦͦ͘͡ΎΥ ͯ;͔͙͋ͤ͟Φ τ ˸ΦΥ ˸͔͙͒ͼ͙͔ͤͫͦ͟ ͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ ͎͔͍͊ͤͭͫͭͦΦ 

нΦ ́͊͟;͔ͤͦ͟Σ ˣΦˮΦ ˻͍ͫͤͦ· ͺ͙͙͎͙͙ͦͦ͘͡ ;͔͍͔ͦ͊͟͡Υ ͯ;͔͙͋ͤ͟Φ ˤ нπͻ ͭΦ τ ˿˽͋ΦΥ ˸͔͗͒ͯͤ͊ͪͦ͒ͤ·͚ ͺͦͤ͒ 

͙͙͙ͫͭͦͪ ͙ͤ͊ͯ͟Φ 

оΦ ˥͚͊ͭͦͤΣ ˢΦ˴ΦΣ ̆ͦ͡͡Σ ˨͗Φ̏Φ ˸͔͙͒ͼ͙ͤͫ͊͟Ύ ͺ͙͙͎͙ͦͦ͘͡ΎΦ τ ˸ΦΥ ˶͎ͦͦͫͺ͔ͪ͊Φ 

пΦ ͙͙͎͙̅ͦͦ͘͡Ύ ;͔͍͔ͦ͊͟͡Υ /ƻƳǇŜƴŘƛǳƳ κ ˽ͦ͒ ͔ͪ͒Φ ˤΦ˸Φ ˽͍͎ͦͪͦͫͦͦ͟͟Σ ˥Φ̅Φ ˴ͦͪͦͭΈͦ͟Φ τ ˸ΦΥ ˸͔͙͒ͼ͙ͤ͊Φ 

рΦ ˹ͦ͒ͪ͊͘;͔͍Σ ˢΦ˨ΦΣ ˻͍ͪͦ͡Σ ˾Φ˿Φ ˹ͦͪͣ͊͡Έͤ͊Ύ ͺ͙͙͎͙ͦͦ͘͡ΎΥ ͯ;͔͙͋ͤ͟Φ τ ˸ΦΥ ˥̏˻́ˢ˾π˸ ͔͙͒͊Φ 

сΦ .ŜǊƴŜΣ wΦaΦΣ [ŜǾȅΣ aΦbΦ tǊƛƴŎƛǇƭŜǎ ƻŦ tƘȅǎƛƻƭƻƎȅΦ τ aƻǎōȅΦ 

тΦ .ƻǊƻƴΣ ²ΦCΦΣ .ƻǳƭǇŀŜǇΣ 9Φ[Φ aŜŘƛŎŀƭ tƘȅǎƛƻƭƻƎȅΦ τ 9ƭǎŜǾƛŜǊΦ 

ϭ ˸·͍ͪ͊͒ͦ͊ ˸ΦΣ нлнр 
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       ˸·͍ͪ͊͒ͦ͊ ˸͊Ύ ˿͊ͻ͔͍͒ͦͤͦ͊Σ 

 ˭ ͍͔͊͒ͯΌ΅͙͚ ͊͟ͺ͔͚͒ͪͦ ͤͦͪͣ͊͡Έ͚ͤͦ ͺ͙͙͎͙͙ͦͦ͘͡Σ ͒ͦͭͦͪ͟ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͤ͊ͯ͟Φ  

˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͙͍͔͙͔̂ͤͪͫͭͭ͊ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔ͣͤ͊ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊Φ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟Φ 

 

˹˻˾˸ˢ˶̎˹ˢ̒ ̅ˮ˭ˮ˻˶˻˥ˮ̒ ˤ ··L ˤ˩˴˩Υ ˻́ ˥˻˸˩˻˿́ˢ˭ˢ ˴ ˥˻˸˩˻˴ˮ˹˩˭̂ 

 ˮ  ˿˩́˩ˤ̍˸ ˽˾ˮ˹̇ˮ˽ˢ˸ ˾˩˥̂˶̒̇ˮˮ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

˨͊ͤͤ͊Ύ ͫͭ͊ͭΈΎ ͍ͨͦͫΎ΅͔ͤ͊ ͙͊ͤ͊ͯ͘͡ ͤͦͪͣ͊͡Έ͚ͤͦ ͺ͙͙͎͙͙ͦͦ͘͡ ͊͟͟ ͙͔͎͙ͤͭͪͪͯΌ΅͔͚ ͙ͤ͊ͯ͟Σ 

ͺ͙ͦͯͫͪͯ͟Ό΅͔͚ͫΎ ͤ͊ ͙͙͒ͤ͊ͣ;͔ͫͦͣ͟ ͔͙͙ͨͦ͒͒ͪ͗͊ͤ ͎͔ͦͣͦͫͭ͊͊͘ ;͔͔ͪ͘ ͫͦ͗ͤ͡·͔ ͦ͋ͪ͊ͭͤ·͔ ͍ͫΎ͙͘Φ 

˾͙͍͔͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͔ͤ ͙ͫͭ͊ͭ;͔͔ͫͦ͟ ͨͦͫͭͦΎ͍ͤͫͭͦ ͍͔͔͚ͤͯͭͪͤͤ ͔ͫͪ͒·Σ ͊ ͦͤ͟ͼ͔ͨͼ͙Ύ ζ͎͔͙͔ͦͣͦͤ͊͘͟η τ 

͚ͯͫͭͦ;͙͍͎ͦͦ ͙͙͒ͤ͊ͣ;͔͎ͫͦͦ͟ ͔͍͍͔͙ͤͪ͊ͤͦͫΎΣ ͙͎͔͎͒ͦͫͭ͊ͣͦͦ ͊͘ ͫ;͔ͭ ͔͔ͤͨͪͪ·͍͚ͤͦ ͪ͊͋ͦͭ· 

ͺ͙͙͎͙ͦͦ͘͡;͔͙ͫ͟ͻ ͙͔ͫͫͭͣΦ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͙ͪͦ͡ ͔͔͔ͨͪͪͫͭͤ͟·ͻ ͍ͫΎ͔͚͘ ͔ͣ͗͒ͯ ͙͔͙ͫͫͭͣ͊ͣ 

ό͙͔ͤ͊ͨͪͣͪΣ ͙ͦͫ ζ͙͟΄͔;͙ͤ͟πͣ ͎ͦ͘η ͙ ζ͔ͫͪ͒ͼ͔πͨ ͦ;͙͟ηύΣ ͙ͨͪͤͼ͙ͨ͊ͣ ͔͙ͤ͊͒͗ͤͦͫͭ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ͻ ͙͔ͫͫͭͣ ͙ 

͙ͻ Ή͍ͦ͡Όͼ͙͚ͦͤͤͦ ͍͔͙ͦ͋ͯͫͦͤͤͦͫͭ͡͡Φ ˽ͦ͒;͔͙͍͔ͪ͊ͭͫ͟ΎΣ ;ͭͦ ͍͔͔ͫͦͪͣͤͤ͊Ύ ͺ͙͙͎͙ͦͦ͘͡Ύ ͔͔ͨͪ΄͊͡ ͦͭ 

͙͙ͦͨͫ͊ͤΎ ͺͯͤ͟ͼ͙͚ ͟ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ό ͫͦ͗ͤ͡·ͻ ͔͔͚ͫͭ ͔͎ͪͯ͡Ύͼ͙͙Σ ;ͭͦ Ύ͍͡Ύ͔ͭͫΎ ͍͚ͦͫͤͦͦ ͒͡Ύ 

͔͙͙͍͚ͨͪ͒ͭͤͦ͟ ͙ ͔͍͔͙͍͚ͨͪͤͭͤͦ ͔͙ͣ͒ͼ͙ͤ·Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ 

 ͎ ͔͙͔ͦͣͦͤ͘͟Σ ͺ͙͙͎͙ͦͦ͘͡;͔ͫ͊͟Ύ ͙͔ͫͫͭͣ͊Σ ͦ͋ͪ͊ͭͤ͊Ύ ͍ͫΎ͘ΈΣ ͔͚ͤͪͦπ͙ ͣͣͯͤͦπΉ͙ͤ͒ͦͪͤͤ͊͟Ύ ͙͔͎ͤͭͪ͊ͼ͙ΎΣ 

͔ͤ͊͒͗ͤͦͫͭΈ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ͻ ͙͔ͫͫͭͣΣ ͙͙͒ͤ͊ͣ;͔͔ͫͦ͟ ͨͦͫͭͦΎ͍ͤͫͭͦΣ ͔͙͙͍ͨͪ͒ͭͤ͊͟Ύ ͺ͙͙͎͙ͦͦ͘͡ΎΦ 

 

ˤ͍͔͔͙͔͒ͤ 

˿͍͔͔ͦͪͣͤͤ͊Ύ ͤͦͪͣ͊͡Έͤ͊Ύ ͺ͙͙͎͙ͦͦ͘͡Ύ ͔͔͔ͨͪͭͪͨ͊͡ ͤ͊͘;͙͔ͭ͡ΈͤͯΌ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ΌΣ ͔͙͍ͫͣͫͭ ͺͦͯͫ͟ ͫ 

͙͙͍͎ͦͪͦ͊ͤͤͦͦ͘͡ ͙͙ͦͨͫ͊ͤΎ ͺͯͤ͟ͼ͙͚ ͎͍ͦͪ͊ͤͦ ͤ͊ ͙͊ͤ͊͘͡ ͫͦ͗ͤ͡·ͻ ͔͔͍ͫͭ·ͻ ͍͙͔͚͍͙͚͊ͣͦ͒ͫͭ͘Σ 

͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙ͻ ͙͔͔͗ͤ͒͘Ύ͔ͭ͡ΈͤͦͫͭΈ ͎͙ͦͪ͊ͤͣ͊͘Φ ˩͙ͫ͡ ͙͊ͫͫ͟͡;͔ͫ͊͟Ύ ͺ͙͙͎͙ͦͦ͘͡Ύ ͍͔ͦͭ;͊͊͡ ͤ͊ ͍ͦͨͪͦͫ 

ζ͊͟͟ ͔ͪ͊͋ͦͭ͊ͭ ͎ͦͪ͊ͤΚηΣ ͭͦ ͍ͤͦ͊Ύ ͙͎ͨ͊ͪ͊͒ͣ͊ ͙΅͔ͭ ͍͔ͦͭͭ ͤ͊ ͍ͦͨͪͦͫ ζ͊͟͟ ͍ͫͦͦͯͨͤͦͫͭ͟Έ ͔͙͔͚ͤͤͤ͡·ͻ 

͍͙͔͚͍͙͚͊ͣͦ͒ͫͭ͘ ͔ͣ͗͒ͯ ͙͔͙ͫͫͭͣ͊ͣ ͔ͨͦͪͦ͗͒͊ͭ ͚ͯͫͭͦ;͙͍ͯΌ ͙͍͊͒͊ͨͭͤͯΌ ͺͯͤ͟ͼ͙Ό ͼ͔͎ͦͦ͡ ͎͙ͦͪ͊ͤͣ͊͘ΚηΦ 

̏ͭͦ ͔ͣͤΎ͔ͭ ͫ͊ͣ ͨͦ͒ͻͦ͒ ͟ ͙͙ͨͦͤͣ͊ͤΌ ͤͦͪͣ·Σ ͦͭͦͪ͊͟Ύ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͔ͤ ͊͟͟ ͭͦ;͊͟Σ ͊ ͊͟͟ 

͙͙͒ͤ͊ͣ;͔͙͚ͫ͟ ͙ͦͪ͒ͦͪ͟ ͍ͦͣͦ͗ͤ͘·ͻ ͫͦͫͭͦΎ͙͚ͤΦ 

мΦ ˥͔͙͔ͦͣͦͤ͘͟Υ ͍ͤͦ͊Ύ ͙͎ͨ͊ͪ͊͒ͣ͊ ͨͦͫͭͦΎ͍ͤͫͭ͊ 

͙́ͪ͊͒ͼ͙͔ͦͤͤͦ ͨͦͤΎ͙͔ͭ ͎͔ͦͣͦͫͭ͊͊͘Σ ͍͍͔͔͔͒ͤͤͦ ˴ΉͤͤͦͤͦͣΣ ͔͍͔ͨͦ͒ͪ͊ͯͣ͊ͭ͘ ͔͙͔ͨͦ͒͒ͪ͗͊ͤ 

ͦͤͫͭ͊ͤͭ͟Φ ˿͔͎ͦ͒ͤΎ ͤ͊ ͔ͫͣͤͯ ͔ͣͯ ͙ͨͪͻ͙ͦ͒ͭ ͦͤ͟ͼ͔ͨͼ͙Ύ ͎ ͔͙͔ͦͣͦͤ͊͘͟ ό͍͙͎ͨͦ͒͗ͤͦͦ ͍͍͔͙ͪ͊ͤͦͫΎύΣ ͦͭͦͪ͊͟Ύ 

͊͟ͼ͔͙͔ͤͭͪͯͭ ͍͙͙͔ͤͣ͊ͤ ͤ͊ ͙͙͔͒ͤ͊ͣ͟ ͨͪͦͼ͔͍ͫͫͦΦ ˹͙͔͊ͨͪͣͪΣ ͔͙͊ͪͭͪ͊͡Έ͔ͤͦ ͍͔͙͔͒͊ͤ͡ ͔ͤ Ύ͍͡Ύ͔ͭͫΎ 

ͨͦͫͭͦΎ͚ͤͤͦ ͍͔͙͡;͙͚ͤͦΤ Ήͭͦ τ ͪ ͙͙ͭͣ;͔͙ͫ͟ ͙͔ͣͤ͘ΎΌ΅͙͚ͫΎ ͔ͨ͊ͪ͊ͣͭͪΣ ͙ ͙͔ͣͤͤͦ ͍͙͔͊ͪ͊͋͡ΈͤͦͫͭΈ 

͔͔ͫͪ͒;͎ͤͦͦ ͙ͪͭͣ͊ ͙ ͍͔͙͒͊ͤ͡Ύ ͍͙͔͔ͫ͒ͭ͡Έ͍͔ͫͭͯͭ ͦ ͍͒ͦͪͦ͘Έ͔ ͔͎ͪͯ͡Ύͭͦͪͤ·ͻ ͙͔ͫͫͭͣΦ ˿͙͔͙͔ͤ͗ͤ 

͍͙͔͊ͪ͊͋͡Έ͙ͤͦͫͭΣ ͭͦ ͔ͫͭΈ ͔͔ͨͪͻͦ͒ ͟ ͋ͦ͡Έ΄͔͚ ͙͎͙͙ͪ͒ͤͦͫͭ ͙ ͙ͫͭ͊ͭ;͙ͤͦͫͭΣ Ύ͍͡Ύ͔ͭͫΎ ͙ͪ͊ͤͤͣ ͔ͣ͊ͪͪͦͣ͟ 

ŘȅǎŦǳƴŎǝƻƴΦ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͤͦͪͣ͊ τ Ήͭͦ ͔ͤ ͙ͫͭ͊ͭ;ͤͦͫͭΈΣ ͊ ͍ͯͨͪ͊͡Ύ͔ͣ·͚ ͻ͊ͦͫ ͍ ͺ͙͙͎͙ͦͦ͘͡;͔͙ͫ͟ͻ 

͔͔ͨͪ͒͊͡ͻΦ 

нΦ ˽͙ͪͤͼ͙ͨ ͔͙ͤ͊͒͗ͤͦͫͭ ͙ ͙͋͘·ͭͦ;͙ͤͦͫͭ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ͻ ͙͔ͫͫͭͣ 

͚̂ͫͭͦ;͙͍ͦͫͭΈ ͎͙ͦͪ͊ͤͣ͊͘ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭͫΎ ͔ͤ ͙͔͒͊͡ΈͤͦͫͭΈΌΣ ͊ ͍·͚ͫͦͦ͟ ͔ͤ͊͒͗ͤͦͫͭΈΌΣ ͙͎͚͒ͦͫͭͤͯͭͦ 

͊͘ ͫ;͔ͭ ͙͍͙͒ͯ͋ͪͦ͊ͤ͡Ύ ͙ ͔͔ͨͪͪ͟·͙ͭΎ ͺͯͤ͟ͼ͙͚Φ ̏ͭͦͭ ͙ͨͪͤͼ͙ͨ ͨͪͦΎ͍͡Ύ͔ͭͫΎ ͤ͊ ͍͔ͫͻ ͍ͯͪͦͤΎͻΥ 

¶ ˸͔ͦͯ͟͡͡Ύͪͤ·͚Υ ˹ ͙͊͡;͙͔ ͔ͤͫͦ͟͡Έ͙͟ͻ ͙͍ͭͨͦ ͙ͦͤͤ·ͻ ͍͊ͤ͊ͦ͟͡Σ ͍·ͨͦͤ͡ΎΌ΅͙ͻ ͫͻͦ͒ͤͯΌ ͺͯͤ͟ͼ͙ΌΣ 

͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͍͔͔͙͔ͨͪͦ͒ͤ ͔͍͎ͤͪͤͦͦ ͙ͣͨͯ͡Έͫ͊ ͔͒͊͗ ͙ͨͪ ͙͍͔͋ͦͪͦ͟͟͡ ͎ͦ͒ͤͦͦ ͙͘ ͙ͤͻΦ 

¶ ˻͎ͪ͊ͤͤ·͚Υ ˽ ͙͔ͪͣͪͦͣ Ύ͍͡Ύ͔ͭͫΎ ͨ͊ͪͤͦͫͭΈ ͎͙ͣͤͦͻ ͎͍ͦͪ͊ͤͦ όͨͦ;͙͟Σ ͔͎͙͔͟͡ύΣ ͊ ͔ͭ͊͗͟ ͙ͤ͊͡;͙͔ 
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ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ·ͻ ͔͔͍͍ͪͪͦ͘ ό͙͔ͤ͊ͨͪͣͪΣ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͔͙ͨͦ͒͒ͪ͗͊ͤΎ ͙͔͔͗ͤ͒͘Ύ͔ͭ͡Έ͙ͤͦͫͭ ͙ͨͪ ͔͙͙ͯ͒͊ͤ͡ 

тлπул҈ ͔ͨ;͔͙ͤύΦ 

¶ ˿͙͔ͫͭͣͤ·͚Υ ˿ ͯ΅͔͍͍͙͔ͫͭͦ͊ͤ ͔ͤͫͦ͟͡Έ͙͟ͻ ͍ͦͤͭͯͪͦ͟ ͔͎ͪͯ͡Ύͼ͙͙ ό͔͍͎ͤͪͤͦͦΣ ͎ͯͣͦͪ͊͡Έ͎ͤͦͦΣ 

ͦ͊͟͡͡Έ͎ͤͦͦύ ͒͡Ύ ͎ͦ͒ͤͦͦ ͔ͨ͊ͪ͊ͣͭͪ͊ ό͙͔ͤ͊ͨͪͣͪΣ ͔͙͊ͪͭͪ͊͡Έ͎ͤͦͦ ͍͔͙͒͊ͤ͡Ύύ ͔ͫͦ͒͊ͭ͘ ζͫͭͪ͊ͻ͍ͦͦ;ͤͯΌ ͔ͫͭΈηΦ 

оΦ ˹͔͚ͪͦπ͙ ͣͣͯͤͦπΉ͙ͤ͒ͦͪͤͤ͊͟Ύ ͙͔͎ͤͭͪ͊ͼ͙ΎΥ ͔͎ͪ͊ͯͦ͟͡Έͤ·͚ ͔͊ͣͤ͟Έ ͍͔͔͚ͫͦͪͣͤͤͦ ͺ͙͙͎͙͙ͦͦ͘͡ 

˴͙͊ͫͫ͡;͔͔ͫͦ͟ ͔͔͙͔͒ͤ͡ ͤ͊ ͔͍ͤͪͤͯΌΣ Ή͙ͤ͒ͦͪͤͤͯ͟Ό ͙ ͙ͣͣͯͤͤͯΌ ͙͔ͫͫͭͣ· ͔͎ͫͦ͒ͤΎ ͫ;͙͔ͭ͊ͭͫΎ ͍ͯͫͦͤ͡·ͣΦ 

˿ͺ͙͍ͦͪͣͪͦ͊͊ͫ͡Έ ͦͤ͟ͼ͔ͨͼ͙Ύ ͔͙͚͒ͤͦ ͤ ͔͚ͪͦπ͙ ͣͣͯͤͦπΉ͙͚ͤ͒ͦͪͤͤͦ͟ ͙͔ͫͫͭͣ·Φ 

¶ ͙͙̇ͭͦͤ͟· ό͔ͣͦͯ͟͡͡· ͙͚ͣͣͯͤͤͦ ͙͔ͫͫͭͣ·ύ ͔͚͍͒ͫͭͯΌͭ ͤ͊ ͎ͣͦ͘Σ ͍·͘·͍͊Ύ ζ͍͔͔͙͔ͨͦ͒ͤ ͔͙͋ͦͤ͘͡η 

ό͙͔͙͔ͫͤ͗ͤ ͙͍͙͊ͭͤͦͫͭ͟Σ ͔͙͊ͤͦͪͫ͟ΌύΦ 

¶ ˹͔͚͔͙ͪͦͨͨͭ͒· ͙  ͔͚͔͙ͤͪͦͣ͒͊ͭͦͪ· ό͙͔ͤ͊ͨͪͣͪΣ ͔͊ͭ͟ͻ͙ͦ͊ͣͤ͡·ύ ͙ͣͦ͒ͯͪͯ͡Όͭ ͙͍͊ͭͤͦͫͭ͟Έ 

͙͔͔ͣͣͯͤͦͦͣͨͭͤͭͤ͟·ͻ ͔ͭͦ͟͟͡Φ 

¶ ˥ͦͪͣͦͤ· ό͙͔ͤ͊ͨͪͣͪΣ ͙ͦͪͭͦ͘͟͡ύ ͦ͊͘͟·͍͊Όͭ ͣͦ΅͔ͤͦ ͙͍͍͙͔ͨͪͦͭͦͦͫͨ͊ͭ͡͡Έ͔ͤͦ ͔͚͍͙͔͒ͫͭΦ 

͙̒ͪͣ͟ ͙͔ͨͪͣͪͦͣ ͚ͭ͊ͦ͟ ͙͔͎ͤͭͪ͊ͼ͙͙ Ύ͍͡Ύ͔ͭͫΎ ͦͫΈ ζ͙͟΄͔;͙ͤ͟πͣ ͎ͦ͘ηΣ ͎͔͒ ͙͙ͣͪͦ͋ͦͭ͊͟ ͙͟΄͔;͙ͤ͊͟ ;͔͔ͪ͘ 

͍·͔͔͙͔͒ͤ͡ ͔͙͍ͣͭ͊͋ͦͭͦ͡ ͍͙͡Ύ͔ͭ ͤ͊ ͔͙͔ͤ͊ͫͭͪͦͤΣ ͍͔͔͙͔ͨͦ͒ͤ ͙ ͎͙͙͍ͦͤͭͤ͟·͔ ͺͯͤ͟ͼ͙͙Σ ͊ ͔ͫͭͪͫͫΣ ͍ ͍ͫͦΌ 

ͦ;͔͔ͪ͒ΈΣ ͙͔ͣͤ͘Ύ͔ͭ ͍ͫͦͫͭ͊ ͙͎ͣͪͦ͋ͤͦͦ͟ ͫͦͦ͋΅͔͍ͫͭ͊Φ 

пΦ ͔͎͔͙̏ͤͪͭ;͔͙͚ͫ͟ ͎͔ͦͣͦͫͭ͊͘ ͙ ͙ͨͪͤͼ͙ͨ ͙͊ͤͭͼ͙ͨ͊ͼ͙͙ 

͙͙͎͙̅ͦͦ͘͡;͔͙͔ͫ͟ ͙͔ͫͫͭͣ· ͔ͤ ͭͦ͡Έͦ͟ ͔͎͙ͪ͊ͪͯΌͭ ͤ͊ ͙͔͔͙ͣͤͤ͘ΎΣ ͤͦ ͙ ͔͍ͨͪ͒ͦͫͻ͙΅͊Όͭ ͙ͻΦ ̏ͭͦ 

͔ͦͫͦ͋ͤͤͦ ͦ;͔͍͙͒ͤͦ ͤ͊ ͙͔͔ͨͪͣͪ ͔͎ͪͯ͡Ύͼ͙͙ Ή͔͎͔͙ͤͪͭ;͔͎ͫͦͦ͟ ͋͊͊ͤͫ͊͡Φ ́͊͟Σ ͔͔ͫͪ͟ͼ͙Ύ ͙͙ͤͫͯͤ͊͡ ͙ 

ͣͦͭͦͪͤ͊Ύ ͺͯͤ͟ͼ͙Ύ ͔͗ͯ͒͊͟͡ ͤ͊;͙ͤ͊ΌͭͫΎ ͔ͤ ͭͦ͡Έͦ͟ ͍ ͍͔ͦͭͭ ͤ͊ ͔͙͔ͨͦͫͭͯͨͤ͡ ͙ͨ΅͙Σ ͤͦ ͙ ͤ͊ ͔͔ ͍͙͒ ͙ ͊ͨ͊͘ͻ 

όͼ͔ͺ͙͊͡;͔ͫ͊͟Ύ ͺ͊͊͘ύΦ ̏ͭͦ ͔͙͔͒ͣͦͤͫͭͪͪͯͭ ͪ͊͋ͦͭͯ ͦ ͔͔ͨͪ͗͊Ό΅͙ͻ ͦ͋ͪ͊ͭͤ·ͻ ͍ͫΎ͔͚͘ όŦŜŜŘŦƻǊǿŀǊŘύΣ ͦͭͦͪ͟·͔ 

͎͍͙͍ͨͦ͒ͦͭ͊͊͡Όͭ ͎͙ͦͪ͊ͤͣ͘ ͟ ͋ͯ͒ͯ΅͔ͣͯ ͫͦ͋·͙ͭΌΣ ͙͙͙͙ͣͤͣͪͯ͘Ύ ͔͙ͦͭͦͤͤ͟͡Ύ ͦͭ ͎͊͒͊ͤͤͦͦ͘ ͍ͯͪͦͤΎΦ ˿ͪ·͍ 

Ή͙ͭͻ ͔ͣͻ͙͍͊ͤͣͦ͘ ͔͙͗ͭ͡ ͍ ͍͔ͦͫͤͦ ͎͙ͣͤͦͻ ͔͙ͣͭ͊͋ͦ͡;͔͙ͫ͟ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Σ ͙ͭ͊͟ͻ ͊͟͟ ͙͔͙͔ͦ͗ͪͤΦ 

˭͊͟͡Ό;͔͙͔ͤ 

˹ͦͪͣ͊͡Έͤ͊Ύ ͺ͙͙͎͙ͦͦ͘͡Ύ ··L ͍͔͊͟ τ Ήͭͦ ͤ͊ͯ͊͟ ͦ ͫͦ͗ͤ͡·ͻΣ ͔͙͔͚ͤͤͤ͡·ͻΣ ͙͙͒ͤ͊ͣ;͔͙ͫ͟ͻ ͙ ͔͔͍ͫͭ·ͻ 

ͨͪͦͼ͔ͫͫ͊ͻΣ ͔͙͍ͨͦ͒͒ͪ͗͊Ό΅͙ͻ ͙͗ͤ͘ΈΦ ˻ͭ͊͘͟ ͦͭ ͔͎͗ͫͭͦͦ͟ ͔͔͙͙͒ͭͪͣͤͣ͊͘ ͍ ͨͦ͡Έͯ͘ ͙͊ͤ͊͊͘͡ ͍͔ͪͦΎͭͤͦͫͭͤ·ͻ 

ͫͦͫͭͦΎ͙͚ͤ ͙ ͍͙͔͊ͪ͊͋͡Έ͙ͤͦͫͭ ͦͭͪ͟·͍͔͊ͭ ͍ͤͦ·͔ ͎͙ͦͪͦͤͭ͘· ͒͡Ύ ͙͎͙͙͒͊ͤͦͫͭ͟ ͙ ͎͙͍͙ͨͪͦͤͦͪͦ͊ͤ͘ΎΦ 

˽͙͙͔ͦͤͣ͊ͤ ͎ͭͦͦΣ ;ͭͦ ͍͒ͦͪͦ͘Έ͔ τ Ήͭͦ ͫͨͦͫͦ͋ͤͦͫͭΈ ͟ Ήͺͺ͔͙͍͚ͭͤͦ͟ ͊͒͊ͨͭ͊ͼ͙͙ ͍ ͪ͊ͣ͊͟ͻ ΄͙͎ͪͦͦͦ͟ 

͙͙͒ͤ͊ͣ;͔͎ͫͦͦ͟ ͙͒͊ͨ͊ͦͤ͊͘Σ ͊ ͔ͤ ͨͪͦͫͭͦ ͍͙͔ͦͭͫͯͭͫͭ ͔͙͋ͦͤ͘͡Σ ͔͔͒͊ͭ͡ ͤͦͪͣ͊͡ΈͤͯΌ ͺ͙͙͎͙ͦͦ͘͡Ό ͟͡Ό;͔͍͚ͦ 

͙͒ͫͼ͙͙͚ͨͤͦ͡ ͒͡Ύ ͍͙͙ͪ͊ͭ͘Ύ ͦͤ͟ͼ͔ͨͼ͙͚ ͔͙ͨͪͫͦͤͺ͙ͼ͙͍͎ͪͦ͊ͤͤͦͦ ͍͒ͦͪͦ͘ΈΎ ͙ ͨͪͦͺ͙͙͙͊ͭ͟͟͡ ͔͍͙͚͊͋ͦ͊ͤ͘͡ 

ͤ͊ ͙͙͒ͦͤ͟͡;͔͚ͫͦ͟ ͙͙ͫͭ͊͒Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ ͙̊ͣ͒ͭΣ ˾ΦΣ ͔͍́ͫΣ ˥Φ ͙͙͎͙̅ͦͦ͘͡Ύ ;͔͍͔ͦ͊͟͡ ͫ ͍͙ͦͫͤͦ͊ͣ ͨ͊ͭͦͺ͙͙͎͙͙ͦͦ͘͡Φ ˤ нπͻ ͭΦ τ ˸ΦΥ ˸͙ͪΦ 

нΦ ˢ͎͊͒͗͊ͤΎͤΣ ˹ΦˢΦΣ ˿͙͍ͣͪͤͦΣ ˤΦ˸Φ ˹ͦͪͣ͊͡Έͤ͊Ύ ͺ͙͙͎͙ͦͦ͘͡ΎΥ ͯ;͔͙͋ͤ͟Φ τ ˸ ΦΥ ˸͔͙͒ͼ͙͔ͤͫͦ͟ 

͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ ͎͔͍͊ͤͭͫͭͦΦ ό˻͔ͫͦ͋ͤͤͦ ͔ͪ͊͒͘͡·Σ ͍ͨͦͫΎ΅͔ͤͤ·͔ Ή͎͙ͦͦ͟͡;͔͚ͫͦ͟ ͙ Ή͍ͦ͡Όͼ͙͚ͦͤͤͦ 

ͺ͙͙͎͙͙ͦͦ͘͡ύΦ 

оΦ /ŀǊǊƻƭƭΣ wΦDΦ 9ƭǎŜǾƛŜǊϥǎ LƴǘŜƎǊŀǘŜŘ tƘȅǎƛƻƭƻƎȅΦ τ 9ƭǎŜǾƛŜǊΦ 

пΦ {ǘŜǊƭƛƴƎΣ tΦ !ƭƭƻǎǘŀǎƛǎΥ ! aƻŘŜƭ ƻŦ tǊŜŘƛŎǝǾŜ wŜƎǳƭŀǝƻƴΦ τ tƘȅǎƛƻƭƻƎȅ ϧ .ŜƘŀǾƛƻǊΦ 

рΦ tŀǾƭƻǾΣ ±Φ!ΦΣ ¢ǊŀŎŜȅΣ YΦWΦ ¢ƘŜ ŎƘƻƭƛƴŜǊƎƛŎ ŀƴǝπƛƴƅŀƳƳŀǘƻǊȅ ǇŀǘƘǿŀȅΦ τ .ǊŀƛƴΣ .ŜƘŀǾƛƻǊΣ ŀƴŘ LƳƳǳƴƛǘȅΦ 

ό˿ͭ͊ͭΈΎΣ ͙͡͡Ό͙ͫͭͪͪͯΌ΅͊Ύ ͔͚ͤͪͦπ͙ ͣͣͯͤͤͯΌ ͙͔͎ͤͭͪ͊ͼ͙ΌύΦ 

сΦ /ȅǊΣ aΦ/ΦΣ Ŝǘ ŀƭΦ ¢ƘŜ /ƻƴŎŜǇǘ ƻŦ !ƭƭƻǎǘŀǎƛǎ ƛƴ .ƛƻƭƻƎȅ ŀƴŘ .ƛƻƳŜŘƛŎƛƴŜΦ τ IƻǊƳƻƴŜǎ ŀƴŘ .ŜƘŀǾƛƻǊΦ 

тΦ ˾ͯͣΎͤͼ͔͍Σ ˽Φ˻Φ ˿͙͔ͫͭͣͤ͊Ύ ͺ͙͙͎͙ͦͦ͘͡ΎΥ ͍͍͔͔͙͔͒ͤ ͍ ͔ͨͪͦ͋ͣͯ͡Φ τ ˾ ͙͚͙͚ͦͫͫͫ͟ ͺ͙͙͎͙ͦͦ͘͡;͔͙͚ͫ͟ 

͗ͯͪͤ͊͡ ͙ͣΦ ˮΦ˸Φ ˿͔;͔͍ͤͦ͊Φ 

ϭ ˸·͍ͪ͊͒ͦ͊ ˸Φ˿ΦΣ нлнр 
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       ˹͍ͯͪͤ͊͊ͪͦ͘ ˸ͯͻ͔͊ͣͣͭͤ͊͊ͪ͘ ˥͚͊·͍͙ͨͤ͊͊ͪͦ͘;Σ  

˨͔͊ͤ͟ ͍͔ͦͤͤͦπͣ ͔͙͒ͼ͙͎ͤͫͦͦ͟ ͺ͊ͯ͟͡Έ͔ͭͭ͊Φ  

͍̆͊ͤͦ ˸͔ͪ͒͊ͤ ˴͔͍͙ͣ͊ͦ͡;Σ 

͔͍͔ͨͪͨͦ͒͊͊ͭ͡ΈΦ 

˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͙͍͔͙͔̂ͤͪͫͭͭ͊ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔ͣͤ͊ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊Φ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟Φ 

 

ˮ˿˿˶˩˨˻ˤˢ˹ˮ˩ ̏˴˿́˾ˢ˴́˻ˤ ˾ˢ˿́˩˹ˮ̒ ˭ˤ˩˾˻ˣ˻˯ ˽˾˻˨̍˾̒ˤ˶˩˹˹̍˯ όI¸t9wL/¦a t9wChw!¢¦a [ύ ˮ 

ˣ̂́˻˹˻ˤ ˿˻̅˻˾̍ ̒˽˻˹˿˴˻˯ ˽˾˻ˮ˭˾ˢ˿́ˢ̑̋˩˥˻ ˹ˢ ́˩˾˾ˮ́˻˾ˮˮ ́̂˾˴˸˩˹ˮ˿́ˢ˹ˢ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͚͒͊ͤͤͦ ͔ͪ͊͋ͦͭ ͔͍͔ͨͪ͒ͫͭ͊ͤ͡· ͔ͪͯ͘͡Έͭ͊ͭ· ͍͙͔ͫͪ͊ͤͭ͡Έ͎ͤͦͦ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͻ͙͙ͣ;͔͎ͫͦͦ͟ ͍ͫͦͫͭ͊͊ ͙ 

͙͎͙͋ͦͦ͡;͔͚ͫͦ͟ ͙͍͙͊ͭͤͦͫͭ͟ Ή͍ͫͭͪ͊ͭͦ͟͟ ͍͔ͪͦ͋ͦ͘Ύ ͨͪͦ͒·ͪΎ͍͔͎ͤͤͦͦ͡ όIȅǇŜǊƛŎǳƳ ǇŜǊŦƻǊŀǘǳƳ [Φύ ͙ ͍͋ͯͭͦͤͦ 

ͫͦͺͦͪ· Ύ͚ͨͦͤͫͦ͟ ό{ƻǇƘƻǊŀ ƧŀǇƻƴƛŎŀ [ΦύΣ ͙ͨͪͦͪ͊ͫͭ͊͘Ό΅͙ͻ ͍ ͙ͨͪͪͦ͒ͤͦπ͟ ͙͙ͣ͊ͭ͡;͔͙ͫ͟ͻ ͍͙ͯͫͦ͡Ύͻ 

͔͙́ͯͪͣͤͫͭ͊ͤ͊͟Φ ˻͍͔ͫͤͦͤͦ ͍͙͙͔ͤͣ͊ͤ ͔͔ͯ͒ͤͦ͡ ͙͊ͤ͊ͯ͘͡ ͔͙ͫͦ͒ͪ͗͊ͤΎ ͺ͍͙͊ͦͤͦ͒ͤ͡·ͻ ͔͙͔͙͚ͫͦ͒ͤͤΣ 

ͺ͔ͤͦ͡Έͤ·ͻ ͙ͫͦͭ͟͡ ͙ ͙͙͚͊ͤͭͦͫ͒͊ͤͭͤͦ͟ ͙͍͙͊ͭͤͦͫͭ͟Φ ͍͔̂ͫͭ͊ͤͦͤͦ͡Σ ;ͭͦ Ήͫͭͪ͊ͭ͟͟· ͔͙ͦ͋ͻ ͔͙͚ͪ͊ͫͭͤ 

ͦ͋͊͒͊͡Όͭ ͍·͚ͫͦͦ͟ ͚ͫͯͣͣ͊ͪͤͦ ͙͙͚͊ͤͭͦͫ͒͊ͤͭͤͦ͟ ͔ͣͦͫͭ͟ΈΌΣ ͦ͒ͤ͊ͦ͟ ͙ͦͣͨͦ͘͟ͼ͙Ύ ͺ͍͙͍͊ͦͤͦ͒ͦ͡ 

ͫͯ΅͔͍͔ͫͭͤͤͦ ͙ͪ͊͘͡;͔͊ͭͫΎΦ ˽ͦͯ͡;͔ͤͤ·͔ ͔ͪͯ͘͡Έͭ͊ͭ· ͍͔ͨͦ͒ͭͪ͗͒͊Όͭ ͔͔͙͍ͨͪͫͨͭͤͦͫͭ͟Έ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ 

͔͎ͣͫͭͤͦͦ ͙͔ͪ͊ͫͭͭ͡Έ͎ͤͦͦ ͫ·ͪΈΎ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͍ ͺ͊ͪͣ͊ͼ͔͍͙ͭ;͔͚ͫͦ͟ ͙ ͙ͨ΅͔͍͚ͦ ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

IȅǇŜǊƛŎǳƳ ǇŜǊŦƻǊŀǘǳƳΣ {ƻǇƘƻǊŀ ƧŀǇƻƴƛŎŀΣ Ήͫͭͪ͊ͭ͟͟· ͔͙͚ͪ͊ͫͭͤΣ ͺ͍͙͊ͦͤͦ͒͡·Σ  

ͺ͔ͤͦ͡Έͤ·͔ ͔͙͔͙ͫͦ͒ͤͤΎΣ ͙͙͊ͤͭͦͫ͒͊ͤͭͤ͊͟Ύ ͙͍͊ͭͤͦͫͭ͟ΈΣ ͔͙́ͯͪͣͤͫͭ͊ͤ͟Φ 

 

ˤ͍͔͔͙͔͒ͤ 

̅ͦͪ͊͡ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙ͦͭ͡;͔͊ͭͫΎ ΄͙͙ͪͦͣ͟ ͙͙͔͋ͦͪ͊ͤͦͦ͋ͪ͊ͣ͘͘Σ ͊ ͔͍͔͊ͪͫͭͤͤ͟͡·͔ ͔͙ͪ͊ͫͭͤΎ 

͔͎͙ͪͦͤ͊ ͤ͊ ͨͪͦͭΎ͔͙͙͗ͤ ͔͙͚ͫͭͦͭ͡ ͙͔ͨͪͣͤΎ͙ͫ͡Έ ͍ ͚ͤ͊ͪͦ͒ͤͦ ͔͙ͣ͒ͼ͙͔ͤΦ ˿͔͙ͪ͒ ͙ͤͻ ͔ͦͫͦ͋ͦ ͔ͣͫͭͦ 

͙͊ͤͣ͊͘Όͭ ͍͔͚ͪͦ͋ͦ͘ ͨͪͦ͒·ͪΎ͍͔ͤͤ͡·͚ όIȅǇŜǊƛŎǳƳ ǇŜǊŦƻǊŀǘǳƳ [Φύ ͙ ͫͦͺͦͪ͊ Ύͨͦͤͫ͊͟Ύ ό{ƻǇƘƻǊŀ ƧŀǇƻƴƛŎŀ [Φύ 

τ ͙ͫͭͦ;͙͙ͤ͟ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ ͙͍͊ͭͤ͟·ͻ ͔͙͔͙͚ͫͦ͒ͤͤΣ ͍͔͍ͦͫͭͪ͋ͦ͊ͤͤ·ͻ ͍ ͺ͎͙͙͊ͪͣ͊ͦͦ͟͡ ͙ ͔͎͙͙ͦͫͣͭͦͦ͟͡Φ 

˭͍͔͚ͪͦ͋ͦ ͙͍͔͔ͫͭͤ͘ ͍·͙ͫͦͣ͟ ͔͙͔ͫͦ͒ͪ͗͊ͤͣ ͎͙͔͙ͨͪͼ͙ͤ͊Σ ͎͙͔ͨͪͺ͙ͦͪͤ͊Σ ͙ͪͯͭͤ͊ ͙ ͺ͔ͤͦ͡Έͤ·ͻ 

͔͙͔͙͚ͫͦ͒ͤͤΣ ͦͭͦͪ͟·͔ ͨͪͦΎ͍͡ΎΌͭ ͙͔͔͙͍͔͊ͤͭ͒ͨͪͫͫͤͦΣ ͙͍͍͙͔ͨͪͦͭͦͦͫͨ͊ͭ͡͡Έ͔ͤͦΣ ͙͍ͪ͊ͤͦ͊͗͘͡ΎΌ΅͔͔ ͙ 

͙͔͙͊ͤͭ͋͊ͭͪ͊͟͡Έ͔ͤͦ ͔͚͍͙͔͒ͫͭΦ ˣͯͭͦͤ· ͫͦͺͦͪ· Ύ͚ͨͦͤͫͦ͟Σ ͍ ͍ͫͦΌ ͦ;͔͔ͪ͒ΈΣ ͎͋ͦ͊ͭ· ͙ͪͯͭͤͦͣ ό͒ͦ нлςол ҈ύΣ 

͍͔ͪ͟ͼ͔͙ͭͤͦͣ ͙ ͎͙͙͒ͪͯͣ ͺ͍͙͙͊ͦͤͦ͒͊ͣ͡Σ ;ͭͦ ͔͔ͦͨͪ͒͡Ύ͔ͭ ͙ͻ ͙͙͊ͤͭͦͫ͒͊ͤͭͤ͟·͔Σ ͙͊ͨ͟͡͡Ύ͔ͪͦͯͪͨ͟͡ΎΌ΅͙͔ 

͙ ͙͍͍͙͔ͨͪͦͭͦͦͫͨ͊ͭ͡͡Έͤ·͔ ͍͚͍ͫͦͫͭ͊Φ 

͔̇͡Έ ͚͒͊ͤͤͦ ͪ͊͋ͦͭ· τ ͙ ͔͍ͫͫ͒ͦ͊ͭ͡Έ ͻ͙͙ͣ;͔͙͚ͫ͟ ͍ͫͦͫͭ͊ ͙ ͙͙͊ͤͭͦͫ͒͊ͤͭͤͯ͟Ό ͙͍͊ͭͤͦͫͭ͟Έ 

Ή͍ͫͭͪ͊ͭͦ͟͟ ͍͒ͯͻ ͔͙͚ͪ͊ͫͭͤΣ ͙ͨͪͦͪ͊ͫͭ͊͘Ό΅͙ͻ ͤ͊ ͔͙͙͙ͭͪͪͭͦͪ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟Σ ͊ ͔ͭ͊͗͟ ͍͙ͫͪ͊ͤͭΈ ͙ͻ 

͙͎͙͋ͦͦ͡;͔͙͚ͫ͟ ͔ͨͦͭͤͼ͙͊͡Φ 

˸͔͙͊ͭͪ͊͡· ͙ ͔ͣͭͦ͒· 

˿͋ͦͪ ͙ ͎͍ͨͦ͒ͦͭͦ͊͟ ͫ·ͪΈΎ 

˿·ͪΈ͖ ͙ͦ͋ͦͻ ͔͙͚ͪ͊ͫͭͤ ͋·ͦ͡ ͫͦ͋ͪ͊ͤͦ ͍ ͔͎ͨͪ͒ͦͪΈΎͻ ˴͔͎ͦͨͭ͒͊͊ ͍ ͔͙ͨͪͦ͒ ͙ͣ͊ͫͣ͊͟͡Έ͚ͤͦ ͍͔͎͔ͭ͊ͼ͙͙Φ 

˹͔͊͒ͣͤ͘·͔ ;͙͊ͫͭ ͍͔ͪͦ͋ͦ͘Ύ ͙ ͋ͯͭͦͤ· ͫͦͺͦͪ· Ύ͚ͨͦͤͫͦ͟ ͍·ͫͯ΄͙͍͙͊ͫ͡Έ ͙ͨͪ ͔͔͔ͭͣͨͪ͊ͭͯͪ пл ϲ/ ͍ ͔͙ͭͤΣ 

͔͊ͭͣ͘ ͙͔ͣ͘͡Έ;͙͊ͫ͡Έ ͒ͦ ͨͦͪͦ΄͎ͦͦ͋ͪ͊ͤͦͦ͘͟ ͫͦͫͭͦΎ͙ͤΎΦ 

˽ͦͯ͡;͔͙͔ͤ Ή͍ͫͭͪ͊ͭͦ͟͟ 

˨͡Ύ ͙͍͔͘͡;͔͙ͤΎ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ ͙͍͊ͭͤ͟·ͻ ͍͔΅͔͍ͫͭ ͙ͫͨͦ͡Έ͍͙ͦ͊͘͡ ͔ͣͭͦ͒ ͣ͊ͼ͔ͪ͊ͼ͙͙ тл҈πͣ  
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Ή͙͍ͭͦ͡·ͣ ͙ͫͨͪͭͦͣ ͍ ͔ͭ;͔͙͔ͤ пу ;͍͊ͫͦΦ ̏ͫͭͪ͊ͭ͟͟· ͺ͙͡Έ͍͙ͭͪͦ͊͡ ͙ ͦͤ͟ͼ͔͙͍͙ͤͭͪͪͦ͊͡ ͙ͨͪ ͙͔ͨͦͤ͗ͤͤͦͣ 

͍͔͙͙͒͊ͤ͡Φ 

͙̅ͭͦͻ͙͙ͣ;͔͙͚ͫ͟ ͙͊ͤ͊͘͡ 

˽͍͙ͪͦͦ͒ͦͫ͡Έ ͔͔͔͙͔ͦͨͪ͒ͤ͡Υ 

¶ ͦ͋΅͔͎ͦ ͔͙ͫͦ͒ͪ͗͊ͤΎ ͺ͔ͤͦ͡Έͤ·ͻ ͔͙͔͙͚ͫͦ͒ͤͤ ό͔ͣͭͦ͒ ͙̅ͦͤ͊͡ς̉ ͦ͊͟͡Έ͔ͭͯύΣ 

¶ ͫͯͣͣ· ͺ͍͙͍͊ͦͤͦ͒ͦ͡ ό͊͡Ό͙͙͔͍ͣͤͦπͻ͙ͦͪ͒ͤ͡·͚ ͔ͣͭͦ͒ύΣ 

¶ ͙͙͚͊ͤͭͦͫ͒͊ͤͭͤͦ͟ ͙͍͙͊ͭͤͦͫͭ͟ ό͔ͣͭͦ͒ 5ttIύΦ 

˾͔ͯ͘͡Έͭ͊ͭ· ͙ ͔͙͔ͦ͋ͫͯ͗͒ͤ 

˿͔͙͔ͦ͒ͪ͗͊ͤ ͺ͔ͤͦ͡Έͤ·ͻ ͔͙͔͙͚ͫͦ͒ͤͤ 

ˮ͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͙ͨͦ͊͊͘͟͡Σ ;ͭͦ Ήͫͭͪ͊ͭ͟͟ ͍͔ͪͦ͋ͦ͘Ύ ͔͙ͫͦ͒ͪ͗ͭ ͋ͦ͡Έ΄͔ ͺ͔ͤͦ͡Έͤ·ͻ ͙ͫͦͭ͟͡ ͨͦ 

͍͔͙ͫͪ͊ͤͤΌ ͫ ͫͦͺ͚ͦͪͦΣ ;ͭͦ ͎͔ͫͦ͊ͫͯͭͫ͡Ύ ͫ ͙͔ͭͪ͊ͭͯͪͤ͡·͙ͣ ͒͊ͤͤ·͙ͣΦ ˹͙͊͋ͦ͡Έ΄͙͚ ͍͊͒͟͡ ͍ Ήͭͯ ͎ͪͯͨͨͯ 

͍ͤͦͫΎͭ ͻ͎͔͍ͦͪͦͤͦ͊͡Ύ ͙ ͦ͟ͺ͔͙͍ͤͦ͊Ύ ͙ͫͦͭ͟͡·Φ 

͍͙̅͊ͦͤͦ͒ͤ͡·͚ ͨͪͦͺ͙͡Έ 

˿ͦͺͦͪ͊ Ύͨͦͤͫ͊͟Ύ ͔͙͍ͨͪͦ͒ͣͦͤͫͭͪͪͦ͊͊͡ ͫͯ΅͔͍͔ͫͭͤͤͦ ͔͔͋ͦ͡ ͍·ͫͦͯ͟Ό ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙Ό ͙ͪͯͭͤ͊ τ 

͟͡Ό;͔͍͎ͦͦ ͙͋ͦͺ͍͙͊ͦͤͦ͒͊͡Σ ͍͙͡ΎΌ΅͔͎ͦ ͤ͊ ͫͦͫͭͦΎ͙͔ͤ ͙͚ͫͦͫͯ͒ͫͭͦ ͔͙ͫͭͤ͟Φ ˤ Ή͔ͫͭͪ͊ͭ͟͟ ͍͔ͪͦ͋ͦ͘Ύ 

͙͙͒ͦͣͤͪͯΌͭ ͙ͪͯͭͤ ͙ ͎͙͔͙ͨͪͦ͒͘Σ ͊ ͔ͭ͊͗͟ ͙͍ͨͪͫͯͭͫͭͯΌͭ ͔͍ͫ͒ͦ͡·͔ ͙ͦ͟͡;͔͍ͫͭ͊ ͎͙͔͙ͨͪͼ͙ͤ͊Φ 

ˢ͙͙ͤͭͦͫ͒͊ͤͭͤ͊͟Ύ ͙͍͊ͭͤͦͫͭ͟Έ 

˻͋͊ Ήͫͭͪ͊ͭ͊͟͟ ͙ͨͦ͊͊͘͟͡ ͍·͔ͪ͊͗ͤͤͯΌ ͫͨͦͫͦ͋ͤͦͫͭΈ ͟ ͔͚͙ͤͭͪ͊͊͘͡ͼ͙͙ ͍ͫͦ͋ͦ͒ͤ·ͻ ͙͍ͪ͊͒͊ͦ͟͡Φ 

˻͒ͤ͊ͦ͟ ͙ͤ͊͋ͦ͡Έ΄͊Ύ ͙͍͊ͭͤͦͫͭ͟Έ ͤ͊͋͡Ό͒͊͊ͫ͡Έ ͯ Ήͫͭͪ͊ͭ͊͟͟ ͫͦͺͦͪ· Ύ͚ͨͦͤͫͦ͟Σ ;ͭͦ ͍ͫΎ͊ͤͦ͘ ͫ ͍·͚ͫͦͦ͟ 

ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͔͚ ͙ͪͯͭͤ͊ ͙ ͍͔ͪ͟ͼ͔͙ͭͤ͊ τ ͙͍͔ͫͭͤ͘·ͻ ͙͙͍͊ͤͭͦͫ͒͊ͤͭͦ͟Φ 

˿͍͙͔ͪ͊ͤͭ͡Έͤ·͚ ͙͊ͤ͊͘͡ 

˽ͦͯ͡;͔ͤͤ·͔ ͒͊ͤͤ·͔ ͔͙͒ͣͦͤͫͭͪͪͯΌͭΣ ;ͭͦ ͔͙ͪ͊ͫͭͤΎΣ ͙ͨͪͦͪ͊ͫͭ͊͘Ό΅͙͔ ͍ ͍͙ͯͫͦ͡Ύͻ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟Σ 

͙͍ͤ͊͊ͨ͊͟͡Όͭ ͤ͊͘;͙͔ͭ͡Έͤ·͔ ͙ͦ͟͡;͔͍ͫͭ͊ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ ͙͍͊ͭͤ͟·ͻ ͍͔΅͔͍ͫͭΣ ;ͭͦ ͔͔͒͊ͭ͡ ͙ͻ ͔͔͙͍ͨͪͫͨͭͤ͟·ͣ 
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METHODS OF PROTECTION AGAINST MANIPULATION 

 

Abstract 

h́e article examines key psychological and communicative methods of protecting oneself from 

manipulation in interpersonal interaction. It describes mechanisms for recognizing manipulative tactics, 

analyzes personal vulnerability factors, and outlines effective resistance strategies, including assertive 

behavior, critical thinking, emotional self-regulation, and boundary management. The material is applicable 

in psychology, pedagogy, medicine, and social work. 
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˴͎͙͙͍ͦͤͭͤ·͔ ͙͔͙ͫ͊͗ͤ͟ΎΣ ͙͔ͭ͊͟ ͊͟͟ ζͦ΄͙͋͊͟ ͍͔͔͙ͨͦ͒ͭͪ͗͒ͤΎη ͙͙͡ ζΉͺͺ͔ͭ͟ ͔͒ͺ͙ͼ͙ͭ͊ηΣ 

ͤ͊͘;͙͔ͭ͡Έͤͦ ͍͔͙ͯ͡;͙͍͊Όͭ ͍͙͙ͦͫͨͪͣ;͙͍ͦͫͭΈ ͟ ͍͔ͤ΄͔ͤͣͯ ͍͙͡Ύ͙ͤΌΦ ˹͙͔͊ͨͪͣͪΣ ͎͙ͦͪ͊ͤ;͔͙͔ͤ ͍͔͔͙ͪͣͤ 

͔ͫͦ͒͊ͭ͘ ͙͡͡Ό͙͘Ό ͫͪͦ;͙ͤͦͫͭ ͙ ͍͊ͫͭ͊͘͡Ύ͔ͭ ;͔͍͔ͦ͊͟͡ ͙͙ͨͪͤͣ͊ͭΈ ͔ͪ΄͔͙ͤΎ ͨͦ͒ ͍͔͙͔͒͊ͤͣ͡Φ ˻͙͔ͫͦͤ͊ͤ͘ 

Ή͙ͭͻ ͔ͣͻ͙͍͊ͤͣͦ͘ ͍ͨͦͦ͘͡Ύ͔ͭ ͺ͙͍ͦͪͣͪͦ͊ͭΈ ͙͙ͪͭ͟;͔ͫͯ͟Ό ͙͒ͫͭ͊ͤͼ͙Ό ͙ ͙͔ͫͤ͗͊ͭ ͍͔ͪͦΎͭͤͦͫͭΈ ͙ͨͦͨ͊͒͊ͤΎ 

ͨͦ͒ ͙ͣ͊ͤͨͯ͡Ύͼ͙ΌΦ 

˿͔͔ͭͨͤΈ ͍͔͔͙ͨͦ͒ͪ͗ͤͤͦͫͭ ͙ͣ͊ͤͨͯ͡Ύͼ͙͙ ͍͙͙͊ͫͭ͘ ͦͭ ͪΎ͒͊ ͙͡;ͤͦͫͭͤ·ͻ ͙ ͙ͫͭͯ͊ͼ͙ͦͤͤ·ͻ ͺ͍͊ͭͦͪͦ͟Φ ˴ 

͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·ͣ ͔ͦͫͦ͋ͤͤͦͫͭΎͣ ͦͭͤͦͫΎͭ ͙ͤͯ͘͟Ό ͫ͊ͣͦͦͼ͔ͤͯ͟Σ Ήͣͦͼ͙ͦͤ͊͡ΈͤͯΌ ͍͙͙͊ͫͣͦͫͭ͘ΈΣ 

͔͍͔͔ͤͯͪͤͤͦͫͭΈ ͍ ͍͙ͫͦͻ ͙ͤ͊ͤ͘ΎͻΣ ͍ͨͦ·΄͔ͤͤͯΌ ͔͍ͭͪͦ͗ͤͦͫͭΈ ͙ ͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ͔͙͙ͦ͒ͦ͋ͪͤΦ ͙͔́͊͟ ͡Ό͙͒ 

;͊΅͔ ͙͙ͨͪͤͣ͊Όͭ ͍ͤ͊Ύ͊ͤͤ͘·͔ ͔ͪ΄͔͙ͤΎΣ ͙͔͎͋͊͘Όͭ ͦͤ͟ͺ͙͍ͭͦ͟͡ ͙ ͫͭ͊ͪ͊ΌͭͫΎ ͍͔͍͍ͫͦͦͭͭͫͭͦ͊ͭΈ ͙͙ͦ͗͒͊ͤΎͣ 

ͦͪͯ͗͊͟Ό΅͙ͻΦ 

˿͙ͭͯ͊ͼ͙ͦͤͤ·͔ ͺ͊ͭͦͪ͟· ͍͟͡Ό;͊Όͭ ͯͫͭ͊ͦͫͭ͡ΈΣ ͔ͫͭͪͫͫΣ ͔͒ͺ͙ͼ͙ͭ ͍͔͔͙ͪͣͤΣ ͫͦͼ͙͊͡Έ͔ͤͦ ͍͔͙͔͒͊ͤ͡Σ 

͔͙͔ͤͤ͊ͤ͘ ͔ͭͣ· ͔͙ͦ͋ͫͯ͗͒ͤΎ ͙ ͔͍͔͍ͤͪ͊ͤͫͭͦ ͙ͨͦ͘ͼ͙͚Φ ˹͙͔͊ͨͪͣͪΣ ͍ ͍͙ͯͫͦ͡Ύͻ ͔ͫͭͪͫͫ͊ ͎͙͙͍ͦͤͭͤ͟·͔ 

ͺͯͤ͟ͼ͙͙ ͔͍ͦͫ͊͋͊͡ΌͭΣ ;ͭͦ ͔͎ͦ͋͡;͔͊ͭ ͍͔͚͍͙͔ͦ͒ͫͭ͘ ͙ͣ͊ͤͨͯ͡Ύͭͦͪ͊Φ 

ˤ͊͗ͤͯΌ ͪͦ͡Έ ͙͎͔ͪ͊ͭ ͨͪͦ΄͡·͚ ͦͨ·ͭ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘ΎΥ ͍ͨͦͭͦͪΎΌ΅͙͔ͫΎ ͙ͣ͊ͤͨͯ͡Ύͼ͙͙ ͺ͙ͦͪͣͪͯΌͭ 

͙͍ͨͪ·;ͯ͟ ͨͦ͒;͙ͤΎͭΈͫΎΦ ˮ͎ͤͦ͒͊ ͙ͣ͊ͤͨͯ͡Ύͼ͙Ύ ͙ͨͪͦͫͻ͙ͦ͒ͭ ͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͔ͦͤͭͫͭ͊͟͟ τ ͙͔ͤ͊ͨͪͣͪΣ ͍ 

͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͙͙͡ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͚ͤͦ ͔͔ͫͪ͒ ;͔͍͔ͦ͟͡ ͔ͫͦͤͤ͟͡ ͍͔͒ͦͪΎͭΈ ͨͪͦͺ͔͙ͫͫͦͤ͊ͯ͡ ͙ ͔ͣͦ͗ͭ ͔ͤ 

͔͊ͣ͘;͊ͭΈ ͨͦͨ·ͭͦ͟ ͫͪ͟·͎ͭͦͦ ͍͙͡Ύ͙ͤΎΦ 

ˤ·Ύ͍͔͙͔ͤ͡ ͍͔ͫͦ͋ͫͭͤͤ·ͻ ͯΎ͍͙ͣ͘·ͻ ͭͦ;͔͟ ͍ͨͦͦ͘͡Ύ͔ͭ ;͔͍͔ͦͯ͟͡ ͪ͊ͪ͊͋ͦͭ͊ͭ͘Έ ͙͙͍͙ͤ͒͒ͯ͊͡ΈͤͯΌ 

͔͎͙ͫͭͪ͊ͭΌ ͙͍͔͙ͫͦͨͪͦͭͤ͡ΎΦ ˻͙͔ͫͦͤ͊ͤ͘ ͍͙ͫͦͻ Ήͣͦͼ͙͚Σ ͔͔͚ͨͦͭͪ͋ͤͦͫͭ ͙ ͔ͪ͊͟ͼ͙͚ τ ͟͡Ό;͔͍͚ͦ Ή͔͔ͣͤͭ͡ 

ͨͪͦͺ͙͙͙͊ͭ͟͟͡Φ 

ˢ͔͙͍ͫͫͪͭͤͦͫͭΈ τ Ήͭͦ ͔͙͔ͯͣͤ ͍·ͪ͊͗͊ͭΈ ͍͔ͫͦ͋ͫͭͤͤ·͔ ͣ·͙ͫ͡Σ ;͍͍ͯͫͭ͊ ͙ ͔͙ͨͦͭͪ͋ͤͦͫͭ ͦͭͪ͟·ͭͦ ͙ 

͍͙͔ͯ͊͗ͭ͡ΈͤͦΣ ͔ͤ ͤ͊ͪͯ΄͊Ύ ͎͙ͪ͊ͤͼ· ͎͙͒ͪͯͻ ͡Ό͔͚͒Φ ˻ͤ͊ ͙͔͊ͤͣ͊ͭ͘ ͼ͔ͤͭͪ͊͡Έ͔ͤͦ ͔ͣͫͭͦ ͔͙ͫͪ͒ ͔͍ͣͭͦ͒ͦ 

͊͘΅͙ͭ· ͦͭ ͙ͣ͊ͤͨͯ͡Ύͼ͙͙Σ ͭ͊͟ ͊͟͟ ͍ͨͦͦ͘͡Ύ͔ͭ ͺ͙͍ͦͪͣͪͦ͊ͭΈ Ύͫͤ·͔ ͙͡;ͤ·͔ ͙ͨͦ͘ͼ͙͙ ͙ ͙͔ͫͤ͗͊ͭ 

͍͔ͪͦΎͭͤͦͫͭΈ ͍͔ͤ΄͔͎ͤͦ ͍͔͙͒͊ͤ͡ΎΦ 

ˢ͔͙͍͔ͫͫͪͭͤͦ ͍͔͔͙͔ͨͦ͒ͤ ͍͟͡Ό;͔͊ͭ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ;͔͙ͭ͟ͻ ζΎ-͍·ͫ͊͘͟·͍͙͚͊ͤηΣ ͔͙͔ͯͣͤ ͎͍͙ͦͦͪͭΈ 

ζ͔ͤͭηΣ ͦͭ͊͘͟ ͦͭ ͔ͤͤͯ͗ͤ·ͻ ͍͙͚ͦͨͪ͊͒͊ͤ ͙ ͔͙͔ͨͦ͒͒ͪ͗͊ͤ ͙ͫͭ͊͋͡Έ͚ͤͦ ͔͍͔ͤͪ͋͊͡Έ͚ͤͦ ͙ͦͣͣͯͤ͊͟͟ͼ͙͙Φ 

͔͍͔̉ͦ͟͡Σ ͍͔͊͒͡Ό΅͙͚ ͔͙͍͊ͫͫͪͭͤ·͙ͣ ͍ͤ͊·͙͊ͣ͟Σ ͔ͤ ͔͎͙͔ͪ͊ͪͯͭ ;͔͔ͪͣͪͤͦ͘ Ήͣͦͼ͙ͦͤ͊͡ΈͤͦΣ ͊ ͙ͫͭͪͦͭ 

ͦ͋΅͔͙͔ͤ ͤ͊ ͙ͨͪͤͼ͙ͨ͊ͻ ͍͔͍ͪ͊ͤͫͭ͊ ͙ ͍͙͎͊ͣͤͦͦ͘ ͍͔͙ͯ͊͗ͤΎΦ 

ˤ͊͗ͤ·ͣ ͔͊ͫͨͭͦͣ͟ Ύ͍͡Ύ͔ͭͫΎ ͫͨͦͫͦ͋ͤͦͫͭΈ ͍·͔͙͍͒ͪ͗͊ͭΈ ͨ͊ͯ͘· ͙ ͔ͤ ͍ͨͦ͒͒͊͊ͭΈͫΎ ͍͔͙͒͊ͤ͡Ό 
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ͫͪͦ;͙ͤͦͫͭΦ ˸͎͙͔ͤͦ ͙ͣ͊ͤͨͯ͡Ύͭͦͪ· ͨ·ͭ͊ΌͭͫΎ ͙ͯͫͦͪͭ͟Έ ͙ͨͪͤΎ͙͔ͭ ͔ͪ΄͔͙ͤΎΣ ͍ͫͦ͒͊͊͘Ύ ͍͙͙͒ͣͦͫͭΈ 

͎͙ͦͪ͊ͤ;͔͎ͤͤͦͦ ͍͔͔͙ͪͣͤΦ ˢ͔͙͍ͫͫͪͭͤ͊Ύ ͙ͨͦ͘ͼ͙Ύ ͔͍͔ͨͦ͒ͪ͊ͯͣ͊ͭ͘ ͍ͨͪ͊ͦ ;͔͍͔ͦ͊͟͡ ͤ͊ ͪ͊ͣ͘·΄͔͙͔ͤ͡ ͙ 

ͫ͊ͣͦͫͭͦΎ͔ͭ͡ΈͤͦͫͭΈΦ 

˾͍͙͙͔͊ͭ͘ ͔͙͍͙͊ͫͫͪͭͤͦͫͭ ͔͔ͭͪ͋ͯͭ ͔͙͍ͭͪͤͪͦͦ͟Υ ͔͍ͪͦ͡·͔ ͙͎ͪ·Σ ͔͙ͯͨͪ͊͗ͤͤΎ ͤ͊ ͍ͨͦͫͭ͊ͤͦͯ͟ ͎͙ͪ͊ͤͼ ͙ 

͙͊ͤ͊͘͡ ͔ͦͤͪͭͤ͟͟·ͻ ͙ͫͭͯ͊ͼ͙͚ ͍ͨͦ·΄͊Όͭ ͚ͯͫͭͦ;͙͍ͦͫͭΈ ;͔͍͔ͦ͊͟͡ ͟ ͙ͣ͊ͤͨͯ͡Ύͼ͙Ύͣ ͙ ͎ͨͦͣͦ͊Όͭ 

͔͙͍ͯ͒ͪ͗͊ͭΈ ͙ͨͫͻ͎͙ͦͦ͡;͔͙͚ͫ͟ ͋͊͊ͤͫ͡Φ 

˴͙͙ͪͭ;͔͔ͫͦ͟ ͣ·΄͔͙͔ͤ͡ Ύ͍͡Ύ͔ͭͫΎ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ·ͣ ͙͔ͤͫͭͪͯͣͤͭͦͣ ͙͍͔͚͍͙ͨͪͦͭͦ͒ͫͭΎ 

͙ͣ͊ͤͨͯ͡Ύͼ͙͙Φ ˻ͤͦ ͍ͨͦͦ͘͡Ύ͔ͭ ;͔͍͔ͦͯ͟͡ ͦͼ͔͙͍ͤ͊ͭΈ ͙ͤͺͦͪͣ͊ͼ͙Ό ͦ͋Ά͔͙͍ͭͤͦ͟Σ ͍·Ύ͍͡ΎͭΈ ͫͪ͟·ͭ·͔ 

͔ͨͪ͒ͨͦͫ·͙͟͡ ͙ ͎͙ͦ͡;͔͙͔ͫ͟ ͦ΄͙͙͋͟Σ ͊ ͔ͭ͊͗͟ ͙͔͎͋͊ͭ͘Έ Ήͣͦͼ͙ͦͤ͊͡Έͤͦ ͦͪ͊͟΄͔ͤͤ·ͻ ͔ͪ΄͔͙͚ͤΦ 

˻͍ͫͤͦͤ·͙ͣ Ή͔͔͙ͣͤͭ͊ͣ͡ ͙͙ͪͭ͟;͔͎ͫͦͦ͟ ͣ·΄͔͙ͤ͡Ύ Ύ͍͡ΎΌͭͫΎ ͙͊ͤ͊͘͡ ͎͔͍͊ͪͯͣͤͭͦΣ ͍͔ͨͪͦͪ͊͟ ͙ͫͭͦ;͙͍ͤͦ͟Σ 

͍·Ύ͍͔͙͔ͤ͡ ͎͙͙͍ͦͤͭͤ͟·ͻ ͙͔͙͚ͫ͊͗ͤ͟ ͙ ͔͙͔ͯͣͤ ͍͊͒͊͊ͭ͘Έ ͯͭͦ;ͤΎΌ΅͙͔ ͍ͦͨͪͦͫ·Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ ˨͔ͦ͋ͪͤΈ͍ͦ͟ ˤΦˮΦΣ ˴͍ͪ͊;͔ͤͦ͟ ˢΦˮΦ ˿ͦͼ͙͎͙ͦͦ͡Ύ ͍͔͙ͯͨͪ͊ͤ͡ΎΦ τ ˸ΦΥ ˮ˹̅˾ˢ-˸Σ нлмфΦ τ снп ͫΦ URL: 

https:// znanium.com/catalog/productκмлпнтом ό͒͊ͭ͊ ͦ͋ͪ͊΅͔͙ͤΎΥ нпΦммΦнлнрύΦ 

нΦ ͙͙̉͊͒ͤ͡ ˾Φ ˽͙ͫͻ͎͙ͦͦ͡Ύ ͍͙͡Ύ͙ͤΎΦ τ ˸ΦΥ ˢ˿́Σ нлнмΦ τ осу ͫΦ URL: https:// ast.ru/book/psikhologiya-

vliyaniya-тмулфоκ ό͒͊ͭ͊ ͦ͋ͪ͊΅͔͙ͤΎΥ нпΦммΦнлнрύΦ 

оΦ ˥͙͔͔͚͔ͨͨͤͪͭͪ ̑ΦˣΦ ˻͋΅͊ͭΈͫΎ ͫ ͔͔ͪ͋ͤͦͣ͟Φ ˴͊͟Κ τ ˸ΦΥ ˢ˿́Σ нлнлΦ τ онл ͫΦ URL: 

https:// ast.ru/book/obshchatsya-s-rebenkom-kak-тмлррлκ ό͒͊ͭ͊ ͦ͋ͪ͊΅͔͙ͤΎΥ нпΦммΦнлнрύΦ 

пΦ ˩ͪ΄͍ͦ ˢΦ˽Φ ˽͙ͫͻ͎͙ͦͦ͡Ύ ͦ͋΅͔͙ͤΎΦ τ ˸ΦΥ ͚̑ͪ͊ͭΣ нлннΦ τ нсу ͫΦ URL: https:// urait.ru/bcode/503501 

ό͒͊ͭ͊ ͦ ͋ͪ͊΅͔͙ͤΎΥ нпΦммΦнлнрύΦ 

ϭ ͚́ͦ͡·͔͍͊ ˴Φ˽Φ, 2025 

 

 

 

 

͎͔͍́ͦ͊͟ ˹ͯͪ· ́͊ͤͪ·͔͙͔͍͙͋ͪ͒; 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ ͊͟ͺ͔͒ͪ· ͤͦͪͣ͊͡Έ͚ͤͦ ͺ͙͙͎͙͙ͦͦ͘͡ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

ˢˤ́˻˸ˢ́ˮ˭˸ ˿˩˾˨̇ˢ 

 

ˢͤͤͦͭ͊ͼ͙Ύ  

ˢ͍͙ͭͦͣ͊ͭͣ͘ ͔ͫͪ͒ͼ͊ ό͍͙͊ͭͦͣ͊ͭΎύ τ Ήͭͦ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͔ͤͦ ͍͚͍ͫͦͫͭͦ ͔͔ͫͪ͒;͚ͤͦ ͣ·΄ͼ·Σ 

͊͘͟͡Ό;͊Ό΅͔͔ͫΎ ͍ ͔͔ ͙ͫͨͦͫͦ͋ͤͦͫͭ ͎͔͔͙͍ͤͪͪͦ͊ͭΈ Ή͔͙ͭͪ͟͡;͔͙͔ͫ͟ ͙ͣͨͯ͡Έͫ·Σ ͍·͘·͍͊Ό΅͙͔ ͙͙ͪͭͣ;͔͙͔ͫ͟ 

ͫͦͪ͊͟΅͔͙ͤΎΣ ͔͍͙͙ͤ͊ͫͣͦ͘ ͦͭ ͍͔ͤ΄͙ͤͻ ͔͍ͤͪͤ·ͻ ͙͙͡ ͎ͯͣͦͪ͊͡Έͤ·ͻ ͙͍ͫͭͣͯͦ͡Φ ˨͊ͤͤ͊Ύ ͺͯͤ͟ͼ͙Ύ 

͔͔ͦ͋ͫͨ;͙͍͔͊ͭͫΎ ͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·͙ͣ ͔͙ͭ͊ͣ͟͟͡-͔͚͔͚͔͙ͨͫͣͪ͊ͣ͟Σ ͔ͪ͊ͫͨͦͦ͗ͤͤ͡·͙ͣ ͍ ͍ͨͪͦͦ͒Ύ΅͔͚ 

͙͔͔ͫͫͭͣ ͔ͫͪ͒ͼ͊Φ ˤ ͔ͤͦͪͣ ͍͙͔͔ͦ͒ͭͣ͡ ͙ͪͭͣ͊ Ύ͍͡Ύ͔ͭͫΎ ͙͙ͫͤͦ͊ͭͪ͊͡Έͤ·͚ ͔ͯ͘͡Σ ͦͭͦͪ͟·͚ ͔ͦ͋͊͒͊ͭ͡ ͚ͫ͊ͣͦ 

͍·͚ͫͦͦ͟ ;͚͊ͫͭͦͭͦ ͍͙͊ͭͦͣ͊ͭͣ͊͘Φ ˽͙͙͔ͦͤͣ͊ͤ ͔ͣͻ͙͊ͤͣ͊͘ ͍͙͊ͭͦͣ͊ͭͣ͊͘ ͙ ͎͙͔ͪ͊͒ͤͭ͊ ͔͎ͦ ;͊ͫͭͦͭ· 

͙͙ͪͭ͟;͔͙ͫ͟ ͍͊͗ͤͦ ͒͡Ύ ͙͎͙͙͒͊ͤͦͫͭ͟ ͙ ͔͡;͔͙ͤΎ ͤ͊ͪͯ΄͔͙͚ͤ ͔͔ͫͪ͒;͎ͤͦͦ ͙ͪͭͣ͊Φ 

 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡ 

͍͙͊ͭͦͣ͊ͭͣ͘ ͔ͫͪ͒ͼ͊Σ ͔͚͔͚͔ͨͫͣͪ͟·Σ ͍ͨͪͦͦ͒Ύ΅͊Ύ ͙͔ͫͫͭͣ͊Σ ͙͙ͫͤͦ͊ͭͪ͊͡Έͤ·͚ ͔ͯ͘͡Σ 

͙͍͔͙͊ͭͪͦͤͭͪͯ͟͡Ύͪͤ·͚ ͔ͯ͘͡Σ ͨͯ;ͦ͟ ͎͙ͫ͊Σ ͍ͦͦͤ͊͟͡ ͙ͨͯͪͤ͟Έ͔Σ ͎͙͔ͪ͊͒ͤͭ ͍͙͙͊ͭͦͣ͊ͭΣ ͔ͨͦͭͤͼ͙͊͡ ͔͚͍͙͒ͫͭΎΣ 

͔͔ͣ͒ͤͤ͊͡Ύ ͙͙͒͊ͫͭͦ͡;͔ͫ͊͟Ύ ͔͒ͨͦ͡Ύ͙ͪ͊͘ͼ͙Ύ. 

https://znanium/
https://ast/
https://ast/
https://urait/
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ˤ͍͔͔͙͔͒ͤ 

˿͔ͪ͒ͼ͔ Ύ͍͡Ύ͔ͭͫΎ ͼ͔ͤͭͪ͊͡Έͤ·ͣ ͎ͦͪ͊ͤͦͣ ͙͔ͫͫͭͣ· ͍ͪͦͦͦ͋ͪ͊͟΅͔͙ͤΎΣ ͔͎ͦ ͍ͦͫͤͦͤ͊Ύ ͺͯͤ͟ͼ͙Ύ τ 

͙͙ͪͭͣ;͔ͤͦ ͎͔͙͔ͤ͊ͤͭ͊ͤ ͍͙ͪͦ͟ ͍ ͙͔ͫͦͫͯ͒ͫͭͦ ͪͯͫͦ͡Φ ˤ ͙ͦͭ͡;͙͔ ͦͭ ͔͔ͫͭͤ͟͡·ͻ ͣ·΄ͼΣ ͫͦͪ͊͟΅͔͙͔ͤ ͔ͫͪ͒ͼ͊ 

͔ͤ ͔͔ͭͪ͋ͯͭ ͨͪΎ͎ͣͦͦ ͍͔ͤ΄͔͎ͤͦ ͔͍͎ͤͪͤͦͦ ͙ͣͨͯ͡Έͫ͊Φ ˿ͨͦͫͦ͋ͤͦͫͭΈ ͔ͫͪ͒ͼ͊ ͟ ͍͔͙ͫ͊ͣͦͦ͋ͯ͗͒ͤ͘Ό ͙ 

͙͙ͪͭͣ;͔͚ͫͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͤ͊͘·͍͔͊ͭͫΎ ͍͙͊ͭͦͣ͊ͭͣͦͣ͘ ό͙͙͡ ͍͊ͭͦͣȳ͙͔͚͊ͭύΦ ̏ͭͦ ͦ͒ͤͦ ͙͘ ͟͡Ό;͔͍·ͻ 

ͺ͙͙͎͙ͦͦ͘͡;͔͙ͫ͟ͻ ͍͚͍ͫͦͫͭ ͙ͣͦ͊ͪ͒͊͟Σ ͔ͦͭͦͪͦ͟ ͍ͨͦͦ͘͡Ύ͔ͭ ͔ͫͪ͒ͼͯ ͨͪͦ͒ͦ͗͊ͭ͡Έ ͪ͊͋ͦͭ͊ͭΈ ͔͒͊͗ ͙ͨͪ ͔͎ͦ 

͙ͦ͘͡Ύͼ͙͙ ͦͭ ͎͙ͦͪ͊ͤͣ͊͘ ό͙͔ͤ͊ͨͪͣͪΣ ͍ Ή͔͙͔͔ͫͨͪͣͤͭ͟ ͙ͨͪ ͔ͨͪͺ͙͙ͯ͘ ͙͔ͨͭ͊ͭ͡Έͤ·͙ͣ ͍͙ͪ͊ͫͭͦͪ͊ͣύΦ 

˿ͯ͋ͫͭͪ͊ͭͦͣ ͍͙͊ͭͦͣ͊ͭͣ͊͘ Ύ͍͡Ύ͔ͭͫΎ ͦͫͦ͋͊Ύ ͣ·΄͔;ͤ͊Ύ ͭ͊ͤ͟Έ τ ͍ͨͪͦͦ͒Ύ΅͊Ύ ͙͔ͫͫͭͣ͊ ͔ͫͪ͒ͼ͊Φ ̏ͭ͊ 

͙͔ͫͫͭͣ͊ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͔ͫͭΈ ͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·ͻ ͙͙͊ͪ͒ͦͣͦ͟ͼ͙͍ͭͦΣ ͦͭͦͪ͟·͔ ͙ͦͭ͡;͊ΌͭͫΎ ͦͭ 

ͪ͊͋ͦ;͙ͻ ό͙͔ͫͦͪ͊ͭͭ͟͡Έͤ·ͻύ ͙͙͊ͪ͒ͦͣͦ͟ͼ͙͍ͭͦΦ ˻͙ͤ ͔ͫͦ͒ͪ͗͊ͭ ͔ͣͤΈ΄͔ ͙ͣͦͺ͙͙͋ͪ͡͡ ͙ ͦ͋͊͒͊͡Όͭ 

͙ͯͤ͊͟͡Έ͚ͤͦ ͫͨͦͫͦ͋ͤͦͫͭΈΌ ͟ ͚ͫͨͦͤͭ͊ͤͤͦΣ ͔͔͚ͣ͒ͤͤͦ͡ ͔͒ͨͦ͡Ύ͙ͪ͊͘ͼ͙͙ ͔ͣͣ͋ͪ͊ͤ·Σ ͦͭͦͪ͊͟Ύ ͍ ͔ͦͤ͟;ͤͦͣ 

͙͎͔ͭͦ ͙͎͔͒ͦͫͭ͊ͭ ͎͍͎ͨͦͪͦͦͦͦ ͍ͯͪͦͤΎ ͙ ͎͔͔͙͔ͤͪͪͯͭ ͔ͨͦͭͤͼ͙͊͡ ͔͚͍͙͒ͫͭΎΦ ˴͔͙ͭ͟͡Σ ͫͨͦͫͦ͋ͤ·͔ ͟ ͚ͭ͊ͦ͟ 

͚ͫͨͦͤͭ͊ͤͤͦ ͎͔͔ͤͪ͊ͼ͙͙ ͙ͣͨͯ͡Έ͍ͫͦΣ ͤ͊͘·͍͊ΌͭͫΎ ͔͚͔͚͔ͨͫͣͪͤ͟·͙ͣ ͔͙ͭ͊ͣ͟͟͡ ό͙͙͡ ͍͙͔ͦ͒ͭ͡Ύ͙ͣ ͙ͪͭͣ͊ύΦ 

˽͍ͪͦͦ͒Ύ΅͊Ύ ͙͔ͫͫͭͣ͊ ͔ͫͪ͒ͼ͊ ͍͟͡Ό;͔͊ͭ ͍ ͔ͫ͋Ύ ͔ͫ͒ͯ͡Ό΅͙͔ ͟͡Ό;͔͍·͔ ͯ͘͡· ͙ ͫͭͪͯͭͯͪ͟· ό͍ ͨͦͪΎ͔͒͟ 

ͤͦͪͣ͊͡Έ͎ͤͦͦ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΎ ͍͔͙ͦ͋ͯ͗͒ͤ͘ΎύΥ 

1. ˿͙͙ͤͦ͊ͭͪ͊͡Έͤ·͚ ό͙ͫͤͯͫͤ·͚ύ ͔ͯ͘͡ ό˿ˢ-͔ͯ͘͡Σ ͔ͯ͘͡ ˴͙ͫ-͔̅͊͟͡ύΥ ˾͔͊ͫͨͦͦ͗ͤ͡ ͍ ͍ͨͪ͊ͦͣ 

͔͔͙͙ͨͪ͒ͫͪ͒Σ ͦͦͦ͟͡ ͯͫͭΈΎ ͍͔ͪͻ͔͚ͤ ͚ͨͦͦ͡ ͍͔ͤ·Φ ̏ͭͦ ͎͍͊ͤ͡·͚Σ ͙͙͡ ͤͦͣͦͭͦͨͤ·͚Σ ͍͙͔ͦ͒ͭ͡Έ ͙ͪͭͣ͊ ͔ͫͪ͒ͼ͊Φ 

˩͎ͦ ͔͚͔͚͔ͨͫͣͪͤ͟·͔ ͔͙ͭ͟͟͡ ͎͔͔͙ͤͪͪͯΌͭ ͙ͣͨͯ͡Έͫ· ͫ ͚ͫ͊ͣͦ ͍·͚ͫͦͦ͟ ;͚͊ͫͭͦͭͦ τ ͦ ͋·;ͤͦ слςфл ͍ ͙ͣͤͯͭͯ 

όͯ ͍͎ͪͦͫͦͦ͘͡ ;͔͍͔ͦ͊͟͡ ͍ ͔ͨͦͦ͟ύΦ 

2. ˢ͙͍͔͙ͭͪͦͤͭͪͯ͟͡Ύͪͤ·͚ ͔ͯ͘͡ όˢˤ-͔ͯ͘͡Σ ͔ͯ͘͡ ˢ΄ͦͺͺ͊-͍́͊͊ͪ·ύΥ ˾͔͊ͫͨͦͦ͗ͤ͡ ͍ ͙͔͚ͤ͗ͤ ;͙͊ͫͭ 

͔͔͔͚ͣ͗ͨͪ͒ͫͪ͒ͤͦ ͔͔͎͙ͨͪͦͪͦ͒͟Σ ͍͙͙͋͘͡ ͺ͙͎͋ͪͦͤͦͦ͘ ͦ͟͡Έͼ͊ ͔ͣ͗͒ͯ ͔͔͙ͨͪ͒ͫͪ͒Ύ͙ͣ ͙ ͔͗ͯ͒ͦ͡;͙͊ͣ͟Φ ˻ͤ 

Ύ͍͡Ύ͔ͭͫΎ ͍͙͔͔ͦ͒ͭͣ͡ ͙ͪͭͣ͊ LL ͨͦͪΎ͒͊͟Φ ˩͎ͦ ͍͔ͫͦ͋ͫͭͤͤ͊Ύ ;͊ͫͭͦͭ͊ ͍͙͊ͭͦͣ͊ͭͣ͊͘ ͙͔ͤ͗ τ ͦͦͦ͟͡ плς60 

͙ͣͨͯ͡Έ͍ͫͦ ͍ ͙ͣͤͯͭͯΦ ˢˤ-͔ͯ͘͡ ͔ͭ͊͗͟ ͍·ͨͦͤ͡Ύ͔ͭ ͺͯͤ͟ͼ͙Ό ͔͙͊͒ͪ͗͘͟ ͍͔͔͙ͨͪͦ͒ͤΎ ͙ͣͨͯ͡Έͫ͊Σ ;ͭͦ 

͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡ΈͤͦͫͭΈ ͫͦͪ͊͟΅͔͙ͤΎ ͔͔͙͚ͨͪ͒ͫͪ͒Σ ͊ ͔͊ͭͣ͘ ͔͗ͯ͒ͦ͡;͍ͦ͟Φ 

3. ˽ͯ;ͦ͟ ˥͙ͫ͊Υ ˤ·ͻ͙ͦ͒ͭ ͙͘ ˢˤ-ͯ͊͘͡Σ ͨͪͦͻ͙ͦ͒ͭ ͍ ͔͔ͣ͗͗ͯ͒ͦ͡;͍͚ͦͦ͟ ͔͔͎͔ͨͪͦͪͦ͒͟ ͙ ͔͙͒ͭͫ͡Ύ ͤ͊ 

͍ͨͪ͊ͯΌ ͙ ͔͍ͯ͡Ό ͙ͤͦ͗͟Φ 

4. ˤͦͦͤ͊͟͡ ˽͙ͯͪͤ͟Έ͔Υ ˴͔ͦͤ;ͤ·͔ ͍͔͍͔͙ͪ͊ͭͤ͘͡Ύ ͔ͤͦ͗͟ ͨͯ;͊͟ ˥͙ͫ͊Σ ͙ͨͪͦͤ͘·͍͊Ό΅͙͔ ͙ͣͦ͊ͪ͒͟ 

͔͗ͯ͒ͦ͡;͍ͦ͟Φ ˻͙ͤ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͚ͫͦ͋ͦ ͍͙͔͔͚ͦ͒ͭ͡ ͙ͪͭͣ͊ LLL ͨͦͪΎ͒͊͟ ͫ ͙͔ͤ͊ͣͤΈ΄͔͚ ;͚͊ͫͭͦͭͦ 

͍͙͊ͭͦͣ͊ͭͣ͊͘ τ 20ςпл ͙ͣͨͯ͡Έ͍ͫͦ ͍ ͙ͣͤͯͭͯΦ 

˿ͯ΅͔͍͔ͫͭͯͭ Ύ͍͔͙͔ͤ͡Σ ͤ͊͘·͍͔͔͊ͣͦ ͎͙͔ͪ͊͒ͤͭͦͣ ͍͙͊ͭͦͣ͊ͭͣ͊͘ ͔ͫͪ͒ͼ͊Φ ˻ͤͦ ͊͘͟͡Ό;͔͊ͭͫΎ ͍ ͭͦͣΣ ;ͭͦ 

;͊ͫͭͦͭ͊ ͎͔͔ͤͪ͊ͼ͙͙ ͙ͣͨͯ͡Έ͍ͫͦ ͙͔ͫͤ͗͊ͭͫΎ ͨͦ ͔͔ͣͪ ͔͙ͯ͒͊ͤ͡Ύ ͦͭ ͙͙ͫͤͦ͊ͭͪ͊͡Έ͎ͤͦͦ ͯ͊͘͡Φ ˤ ͔ͤͦͪͣ ͙͔ͣͤͤͦ 

ͫ͊ͣ͊Ύ ͍·ͫͦ͊͟Ύ ;͊ͫͭͦͭ͊ ˿ˢ-ͯ͊͘͡ Ϧ͍ͨͦ͒͊͡Ύ͔ͭϦ ͍͙͊ͭͦͣ͊ͭͣ͘ ͙͔͔ͤ͗͗͊͡΅͙ͻ ͼ͔͍ͤͭͪͦ όˢˤ-͔ͯ͘͡Σ ͨͯ;ͦ͟ ˥͙ͫ͊Σ 

͍ͦͦͤ͊͟͡ ˽͙ͯͪͤ͟Έ͔ύ ͔͍ͨͦͫͪ͒ͫͭͦͣ ͔ͣͻ͙͊ͤͣ͊͘ ͍͔ͫͪͻ͎͍͎ͨͦͪͦͦͦͦ ͍͔͙ͦ͋ͯ͗͒ͤ͘ΎΦ ˮͣͨͯ͡ΈͫΣ ͙ͨͪͻͦ͒Ύ΅͙͚ ͦͭ 

˿ -sͯ͊͘͡Σ ͙͎͔͒ͦͫͭ͊ͭ ͙͔͔ͤ͗͗͊͡΅͙ͻ ͔͚͔͚͔͍ͨͫͣͪͦ͟ ͪ͊ͤΈ΄͔Σ ;͔ͣ ͙ͦͤ ͙ͫ͊ͣ ͔͍ͯͫͨ͊Όͭ ͙͒ͦͫͭ;Έ ͎͍͎ͨͦͪͦͦͦͦ 

͍ͯͪͦͤΎ ͙ ͎͔͔͙͍ͫͤͪͪͦ͊ͭΈ ͍͔ͫͦ͋ͫͭͤͤ·͚ ͙ͣͨͯ͡ΈͫΦ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ˿ˢ-͔ͯ͘͡ Ύ͍͡Ύ͔ͭͫΎ ͙͙͒ͦͣͤͪͯΌ΅͙ͣ 

͍͙͔͔ͦ͒ͭͣ͡ ͙ͪͭͣ͊Φ 

˸͔ͦͯ͟͡͡Ύͪͤͦ-͔ͭͦ͟͡;ͤ·͚ ͔ͣͻ͙͊ͤͣ͘ ͍͙͊ͭͦͣ͊ͭͣ͊͘ ͍ͫΎ͊ͤ͘ ͫ ͔ͦͫͦ͋ͤͤͦͫͭΎ͙ͣ ͔ͨͦͭͤͼ͙͊͊͡ ͔͚͍͙͒ͫͭΎ 

ό˽˨ύ ͔͚͔͚͔ͨͫͣͪͤ͟·ͻ ͔ͭͦ͟͟͡Φ ˤ ͙ͦͭ͡;͙͔ ͦͭ ͪ͊͋ͦ;͙ͻ ͙͙͊ͪ͒ͦͣͦ͟ͼ͙͍ͭͦΣ ˽˨ ͔͚͔͚͔͍ͨͫͣͪͦ͟ ͔ͤ ͙͔͔ͣͭ 

͙ͫͭ͊͋͡Έ͚ͤͦ ͺ͊͘· ͨͦͦ͟ΎΦ ˤ͔ͣͫͭͦ Ή͎ͭͦͦ ͤ͊͋͡Ό͔͒͊ͭͫΎ ͺ͊͊͘ ͔͔͚ͣ͒ͤͤͦ͡ ͙͙͒͊ͫͭͦ͡;͔͚ͫͦ͟ ͔͒ͨͦ͡Ύ͙ͪ͊͘ͼ͙͙ 

ό˸˨˨ύΣ ͔ͭ͊͗͟ ͙͍͔ͫͭͤ͊͘Ύ ͊͟͟ ͺ͊͊͘ п ͔ͨͦͭͤͼ͙͊͊͡ ͔͚͍͙͒ͫͭΎΦ 

˸˨˨ τ Ήͭͦ ͔͔͔ͣ͒ͤͤͦ͡Σ ͙͍ͫ͊ͣͦͨͪͦͦ͘͡Έ͔ͤͦ ͍ͨͦ·΄͔͙͔ͤ ͔͎ͣͣ͋ͪ͊ͤͤͦͦ ͔ͨͦͭͤͼ͙͊͊͡ ͔ͨͦͫ͡ 

͔ͪͨͦ͡Ύ͙ͪ͊͘ͼ͙͙Φ ̏ͭͦͭ ͨͪͦͼ͔ͫͫ ͍͔ͦ͋ͯͫͦͤ͡͡ ͔ͤͫͦ͟͡Έ͙͙ͣ͟ ͙ͦͤͤ·͙ͣ ͙ͭͦ͊ͣ͟Υ 

¶ ˽͔͔͔ͦͫͭͨͤͤͦ ͙͔͙͔ͫͤ͗ͤ ͙ͫͻͦ͒Ύ΅͔͎ͦ ͭͦ͊͟ ͙͍ͦͤͦ ͙͊͟͡Ύ  

¶ ˢ͙͍ͭ͊͟ͼ͙Ύ ͍ͻͦ͒Ύ΅͔͎ͦ ͭͦ͊͟ ͙ͤ͊ͭͪΎΣ ͙͍͔͎ͫͭͤͦͦ͘ ͊͟͟ Ϧ͔ͫͣ΄͚ͤͦϦ ͭͦ͟ ͦͭͦͪ͟·͚ ͙͍͙͔͊ͭͪͯͭͫ͟Ύ ͙ͨͪ 

͎͙͔ͨͪͨͦ͡Ύ͙ͪ͊͘ͼ͙͙Φ 

¶ ˽͔͔ͦͫͭͨͤͤ͊Ύ ͙͍͊ͭ͊͟ͼ͙Ύ ͍ͻͦ͒Ύ΅͔͎ͦ ͭͦ͊͟ ͙͍ͦͤͦ ͊͟͡Έͼ͙Ύ  
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˿͍ͦͦͯͨͤͦͫͭ͟Έ Ή͙ͭͻ ͍ͭͦͦ͟ ͙͍͙ͨͪͦ͒ͭ ͟ ͭͦͣͯΣ ;ͭͦ ͔ͣͣ͋ͪ͊ͤͤ·͚ ͔ͨͦͭͤͼ͙͊͡ ͔͔ͣ͒ͤͤͦ͡ ͍ͨͦ·΄͔͊ͭͫΎ ͒ͦ 

͎͍͎ͨͦͪͦͦͦͦ ͍ͯͪͦͤΎΦ ˴͊͟ ͭͦ͡Έͦ͟ ͎͍ͨͦͪͦͦ·͚ ͔ͨͦͭͤͼ͙͊͡ ͙͎͔͒ͦͫͭ͊ͭͫΎ όͦͦͦ͟͡ -пл ͣˤύΣ ͙ͨͪͦͫͻ͙ͦ͒ͭ ͋·͔ͫͭͪͦ 

ͦͭͪ͟·͙͔ͭ ͔ͨͦͭͤͼ͙͊͡-͍͙͙͊ͫͣ͘·ͻ ͊͟͡Έͼ͙͔͍·ͻ ͍͊ͤ͊ͦ͟͡ [-͙ͭͨ͊Σ ;ͭͦ ͍·͘·͍͔͊ͭ ͋·ͫͭͪͯΌ ͺ͊ͯ͘ 

͔͒ͨͦ͡Ύ͙ͪ͊͘ͼ͙͙ όͺ͊͊͘ л ͔ͨͦͭͤͼ͙͊͊͡ ͔͚͍͙͒ͫͭΎύ ͙ ͎͔͔ͤͪ͊ͼ͙Ό ͙ͣͨͯ͡Έͫ͊Φ 

˹͊ ͪ͊͋ͦͭͯ ͍͙͊ͭͦͣ͊ͭͣ͊͘ ͦ͊͘͟·͍͊Όͭ ͍͙͡Ύ͙͔ͤ ͍͔ͤ΄͙͔ͤ ͔͎͙ͪͯͪͯ͡Ό΅͙͔ ͺ͊ͭͦͪ͟·Υ 

¶ ˤ͔͎͔͙͍ͭ͊ͭͤ͊Ύ ͔͍ͤͪͤ͊Ύ ͙͔ͫͫͭͣ͊Υ 

o ˿͙͙ͣͨ͊ͭ;͔ͫ͊͟Ύ ͙͔ͫͫͭͣ͊ ό͔͙ͤͦͪ͊͒ͪͤ͊ͤ͡κ͔͙͊͒ͪͤ͊ͤ͡ύ ͙͙͍͔ͯͫ͊ͭ͡ ͍͙͊ͭͦͣ͊ͭͣ͘Υ ͍͔͙ͯ͡;͙͍͔͊ͭ 

ͤ͊ͦͤ͟͡ ˸˨˨ ͊͘ ͫ;͔ͭ ͍ͨͦ·΄͔͙ͤΎ ͙͍͙͊ͭͤͦͫͭ͟Σ ;ͭͦ ͯͫͦͪ͟Ύ͔ͭ ͙͔͙͔͒ͦͫͭ͗ͤ ͎͍͎ͨͦͪͦͦͦͦ ͔ͨͦͭͤͼ͙͊͊͡ ͙Σ ͊͟͟ 

͔͍͙͔ͫ͒ͫͭ͡Σ ͍͔͙ͯ͡;͙͍͔͊ͭ ;͊ͫͭͦͭͯ ͔͔ͫͪ͒;ͤ·ͻ ͫͦͪ͊͟΅͔͙͚ͤ ό͙͔ͨͦͦ͗ͭ͡͡Έͤ·͚ ͻͪͦͤͦͭͪͦͨͤ·͚ Ήͺͺ͔ͭ͟ύΦ 

o ˽͙͙͊ͪ͊ͫͣͨ͊ͭ;͔ͫ͊͟Ύ ͙͔ͫͫͭͣ͊ ό͊ͼ͔͙ͭ͡ͻ͙ͦͤ͡ύ ͙ͭͦͪͣͦͭ͘ ͍͙͊ͭͦͣ͊ͭͣ͘Υ ͔ͯͣͤΈ΄͔͊ͭ ͤ͊ͦͤ͟͡ ˸˨˨ ό͊͘ 

ͫ;͔ͭ ͙͔͙ͯͫͤ͡Ύ ͙͔͍͎͊ͦͦ͟͡ ͭͦ͊͟ ͙ ͔͙ͭͦͪͣͦ͗ͤΎ ͊͟͡Έͼ͙͔͍͎ͦͦ ͭͦ͊͟ύΣ ;ͭͦ ͔͊ͣ͒͘͡Ύ͔ͭ ͙͔͙͔͒ͦͫͭ͗ͤ ͎͍͎ͨͦͪͦͦͦͦ 

͔ͨͦͭͤͼ͙͊͊͡ ͙ ͙͔ͫͤ͗͊ͭ ;͊ͫͭͦͭͯ ͔͔ͫͪ͒;ͤ·ͻ ͫͦͪ͊͟΅͔͙͚ͤ ό͙ͦͭͪͼ͔͊ͭ͡Έͤ·͚ ͻͪͦͤͦͭͪͦͨͤ·͚ Ήͺͺ͔ͭ͟ύΦ 

¶ ˥ͯͣͦͪ͊͡Έͤ͊Ύ ͔͎ͪͯ͡Ύͼ͙ΎΥ ˥ͦͪͣͦͤ·Σ ͙͔ͭ͊͟ ͊͟͟ ͙͙ͭͪͦͫͤ͟ ͙ ͔͙͊͒ͪͤ͊ͤ͡Σ ͙͙͍ͯͫ͊͡Όͭ ͍͙͊ͭͦͣ͊ͭͣ͘Σ ͊ 

͙͒ͫ͋͊͊ͤͫ͡ ͙͍ͦͤͦ ό͙͔ͤ͊ͨͪͣͪΣ ͙͋͘·ͭͦ͟ ͙͊͟͡Ύύ ͔ͣͦ͗ͭ ͔͎ͦ ͎͔ͯͤͭ͊ͭΈΦ 

˹͊ͪͯ΄͔͙ͤΎ ͍͙͊ͭͦͣ͊ͭͣ͊͘ ͔͗͊ͭ͡ ͍ ͍͔ͦͫͤͦ ͎͙ͣͤͦͻ ͙͙͚͊ͪͭͣΦ ˩͙ͫ͡ ˿ˢ-͔ͯ͘͡ ͍·ͻ͙ͦ͒ͭ ͙͘ ͫͭͪͦΎΣ ͔͎ͦ 

ͺͯͤ͟ͼ͙Ό ͔͔͋ͪͭ ͤ͊ ͔ͫ͋Ύ ͙͔͔ͤ͗͗͊͡΅͙͚ ͼ͔ͤͭͪ ͍͙͊ͭͦͣ͊ͭͣ͊͘Σ ;ͭͦ ͙͍͙ͨͪͦ͒ͭ ͟ ͍͙͙ͪ͊ͭ͘Ό ͎͔͔͎ͭͪͦͭͦͨͤͦͦ 

όΉ͙ͭͦͨ͟;͔͎ͫͦͦ͟ύ ͙ͪͭͣ͊ ͫ ͔͔͋ͦ͡ ͙͚ͤͦ͘͟ ;͚͊ͫͭͦͭͦΦ ˢͤͦͣ͊͡Έͤ͊Ύ ͙͍͊ͭͤͦͫͭ͟Έ ͍ ͼ͔ͤͭͪ͊ͻ ͍͙͊ͭͦͣ͊ͭͣ͊͘ ͙͙͡ ͍ 

͎͙͒ͪͯͻ ͯ;͊ͫͭ͊͟ͻ ͙ͣͦ͊ͪ͒͊͟ ͔ͣͦ͗ͭ ͍·͍͊ͭ͘Έ ͭ͊ͻ͙͙͊ͪ͒͟ΌΣ ͙͙͋ͪ͊͒͊ͪ͒͟Ό ͙͙͡ ͔͔͍͔͔ͨͪ͗͒ͪͣͤͤ·͔ 

ͫͦͪ͊͟΅͔͙ͤΎ όΉ͙ͫͭͪ͊ͫͫͭͦ͟͡·ύΦ ˽͙͙͔ͦͤͣ͊ͤ ͔ͣͻ͙͍͊ͤͣͦ͘ ͍͙͊ͭͦͣ͊ͭͣ͊͘ Ύ͍͡Ύ͔ͭͫΎ ͔͎ͪ͊ͯͦ͟͡Έͤ·ͣ ͔͊ͣͤͣ͟ 

͒͡Ύ ͙ͯ͘;͔͙ͤΎ Ή͔͙͎ͭͪͦ͊ͪ͒ͦͪ͊͟͟͡ͺ͙͙ ͙ ͙͎͙͙͊ͪ͒ͦͦ͟͡ ͍ ͼ͔ͦͣ͡Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˥͚͊ͭͦͤΣ ˢΦ ˴ΦΣ ̆ͦ͡͡Σ ˨͗Φ ̏Φ ˸͔͙͒ͼ͙ͤͫ͊͟Ύ ͺ͙͙͎͙ͦͦ͘͡ΎΦ ˽͔ͪΦ ͫ ͎͊ͤ͡Φ ˸ΦΥ ˶͎ͦͦͫͺ͔ͪ͊Σ нллуΦ ό˴͙͊ͫͫ͡;͔͙͚ͫ͟ 

ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ·͚ ͯ;͔͙͋ͤ͟ ͨͦ ͺ͙͙͎͙͙ͦͦ͘͡ύΦ 

2. ͙̊ͣ͒ͭΣ ˾ΦΣ ͔͍́ͫΣ ˥Φ ό͔ͪ͒Φύ ͙͙͎͙̅ͦͦ͘͡Ύ ;͔͍͔ͦ͊͟͡Φ ˤ о-ͻ ͭͦͣ͊ͻΦ ˸ΦΥ ˸͙ͪΣ нллрΦ ό˽͔ͦ͒ͪͦ͋ͤͦ ͙͔͙͔ͦ͗ͤ͘͡ 

ͺ͙͙͎͙ͦͦ͘͡;͔͙ͫ͟ͻ ͨͪͦͼ͔͍ͫͫͦΣ ͍͟͡Ό;͊Ύ Ή͔ͭͪͦ͟͡ͺ͙͙͎͙ͦͦ͘͡Ό ͔ͫͪ͒ͼ͊ύΦ 

3. ˩͍͊͡ͻ͍ͦ ˤΦ ˮΦΣ ˽͎͍͙ͯͦͤ͟ ˢΦ ˽Φ ˻͍ͫͤͦ· ͺ͙͙͎͙͙ͦͦ͘͡ ͔ͫͪ͒ͼ͊Υ ͯ;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋Φ ˿˽͋ΦΥ ˿͔ͨͼ˶͙ͭΣ нлмрΦ 

ό˿͔ͨͼ͙͙͙͍͔͊ͪͦ͊ͤͤͦ͘͡ ͙͔ͨͦͫͦ͋ ͨͦ ͺ͙͙͎͙͙ͦͦ͘͡ ͔͔ͫͪ͒;ͤͦ-͙͚ͫͦͫͯ͒ͫͭͦ ͙͔ͫͫͭͣ·ύΦ 

4. ˴͙ͦͫͼ͙͚͟Σ ˥Φ ˮΦ ό͔ͪ͒Φύ ͙͙͎͙̅ͦͦ͘͡Ύ ;͔͍͔ͦ͊͟͡Φ ̂;͔͙͋ͤ͟ ͒͡Ύ ͔͍ͫͭͯ͒ͤͭͦ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͍͍ͯͦ͘Φ ˸ΦΥ 

˸͔͙͒ͼ͙ͤ͊Σ мфурΦ ό˻͙͒ͤ ͙͘ ͍͎ͦͫͤͦͦͨͦ͊͊͡Ό΅͙ͻ ͔ͦͭ;͔͍͔ͫͭͤͤ·ͻ ͯ;͔͙͍͋ͤͦ͟ύΦ 

5. ˻͍ͪͦ͡ ˾Φ ˿Φ ͙͙͎͙̅ͦͦ͘͡Ύ ͍͙ͫͼ͔ͪ͊͡Έͤ·ͻ ͙͔ͫͫͭͣΦ ˿˽͋ΦΥ ˹͊ͯ͊͟Σ нлмлΦ ό˾͔͊͒͘͡Σ ͍ͨͦͫΎ΅͔ͤͤ·͚ ͔͔ͫͪ͒;ͤͦ-

͙͚ͫͦͫͯ͒ͫͭͦ ͙͔͔ͫͫͭͣΣ ͔͙ͫͦ͒ͪ͗ͭ ͔͒ͭ͊͡Έ͔ͤͦ ͙͙͔ͦͨͫ͊ͤ ͍͙͊ͭͦͣ͊ͭͣ͊͘ύΦ 

ϭ ͎͔͍́ͦ͊͟ ˹Φ, 2025 

 

 

 

 

͙͍̆͊͒ͦ͊ ˾͔͔͎͒͗ͨͯ͡Έ ˽͔͍ͪͣ͊ͤͦͤ͊ 

˨ͦͼ͔ͤͭ ͊͟ͺ͔͒ͪ· ͙͙͊ͤ͊ͭͦͣ ;͔͍͔ͦ͊͟͡Σ ͎ͭͦͨͦͪ͊ͺ͙;͔͚ͫͦ͟ ͙͙͊ͤ͊ͭͦͣ  

͙ ͔͙͍͚ͦͨͪ͊ͭͤͦ ͻ͙͎͙͙ͪͯͪΣ ͙͊ͤ͒͒͊ͭ͟ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͤ͊ͯ͟Φ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 
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ˢͤͤͦͭ͊ͼ͙Ύ 

˹͔͍ͪͤ͊Ύ ͙͔ͫͫͭͣ͊ ό˹˿ύ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͔͚ͫͦ͗ͤ͡΄ͯΌ ͙͔ͪ͊ͪͻ͙;͔͙ͫ͟ ͎͙͍ͦͪ͊ͤͦ͊ͤͤͯ͘Ό ͔ͫͭΈ 
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͔͍͚ͤͪͤͦ ͙ͭ͊ͤ͟Σ ͙ͨͪͦͤ͘·͍͊Ό΅ͯΌ ͍͔ͫΈ ͎͙ͦͪ͊ͤͣ͘ ͙ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅ͯΌ ͔͎ͦ ͙͔͎ͤͭͪ͊ͼ͙ΌΣ ͍ͫΎ͘Έ ͫ ͍͔ͤ΄͔͚ͤ 

͔͚ͫͪ͒ͦ ͙ ͔͎ͪͯ͡Ύͼ͙Ό ͍͔ͫͻ ͙͔͗ͤͤͤͦ͘ ͍͊͗ͤ·ͻ ͺͯͤ͟ͼ͙͚Φ ˿ͭ͊ͭΈΎ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭ ͫͭͪͯͭͯͪͤͦ͟-

ͺͯͤ͟ͼ͙ͦͤ͊͡ΈͤͯΌ ͔͙͙͒ͤͼͯ ˹˿ ς ͔͚ͤͪͦͤΣ ͊ ͔ͭ͊͗͟ ͍ͦͫͤͦͤ·͔ ͙ͨͪͤͼ͙ͨ· ͙͊ͤ͊ͭͦͣ;͔͎ͫͦͦ͟ ͙ 

ͺͯͤ͟ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͔͔͙ͪ͊͒ͤ͘͡Ύ ͙͔ͫͫͭͣ·Υ ͤ͊ ͼ͔ͤͭͪ͊͡ΈͤͯΌ ό͎͍͚ͦͦͤͦ͡ ͙ ͙͚ͫͨͤͤͦ ͎ͣͦ͘ύ ͙ ͔͙ͨͪͺ͔͙ͪ;͔ͫͯ͟ΌΣ 

͊ ͔ͭ͊͗͟ ͤ͊ ͙ͫͦͣ͊ͭ;͔ͫͯ͟Ό ό͍͔͙͔ͯͨͪ͊ͤ͡ ͔͔ͫͭͤ͟͡·͙ͣ ͣ·΄ͼ͙͊ͣύ ͙ ͍͔͎͔͙͍ͭ͊ͭͤͯΌ ό͔͎ͪͯ͡Ύͼ͙Ύ ͍͔͙ͤͯͭͪͤͤͻ 

͎͍ͦͪ͊ͤͦύ ;͙͊ͫͭΦ ˽ͦ͒;͔͙͍͔ͪ͊ͭͫ͟Ύ ͟͡Ό;͔͍͊Ύ ͪͦ͡Έ ˹˿ ͍ ͺ͙͍͙͙ͦͪͣͪͦ͊ͤ ͍·ͫ΄͔͚ ͔͍͚ͤͪͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΣ 

͍͟͡Ό;͊Ύ ͣ·΄͔͙͔ͤ͡Σ ͨ͊ͣΎͭΈ ͙ ͍͔͔͙͔ͨͦ͒ͤΣ ͊ ͔ͭ͊͗͟ ͍ ͊͒͊ͨͭ͊ͼ͙͙ ͎͙ͦͪ͊ͤͣ͊͘ ͟ ͔ͣͤΎΌ΅͙ͣͫΎ ͍͙ͯͫͦ͡Ύͣ 

͍͔ͤ΄͔͚ͤ ͙ ͍͔͔͚ͤͯͭͪͤͤ ͔ͫͪ͒·Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

͔͍ͤͪͤ͊Ύ ͙͔ͫͫͭͣ͊Σ ͔͚ͤͪͦͤΣ ͼ͔ͤͭͪ͊͡Έͤ͊Ύ ͔͍ͤͪͤ͊Ύ ͙͔ͫͫͭͣ͊Σ ͔͙ͨͪͺ͔͙ͪ;͔ͫ͊͟Ύ ͔͍ͤͪͤ͊Ύ ͙͔ͫͫͭͣ͊Σ  

͎͍͚ͦͦͤͦ͡ ͎ͣͦ͘Σ ͙͚ͫͨͤͤͦ ͎ͣͦ͘Σ ͍͔͎͔͙͍ͭ͊ͭͤ͊Ύ ͔͍ͤͪͤ͊Ύ ͙͔ͫͫͭͣ͊Σ ͙ͫͤ͊ͨͫ. 

 

ˤ͍͔͔͙͔͒ͤ 

˹͔͍ͪͤ͊Ύ ͙͔ͫͫͭͣ͊ ς Ήͭͦ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ͊Ύ ͙͔ͫͫͭͣ͊ ͎͍ͦͪ͊ͤͦΣ ͦͭͦͪ͊͟Ύ ͙͎͔ͪ͊ͭ ͟͡Ό;͔͍ͯΌ ͪͦ͡Έ ͍ 

͔͔ͦ͋ͫͨ;͔͙͙ͤ ͔͚ͫ͊͗ͤͤͦ͡ ͪ͊͋ͦͭ· ͍͔ͫͻ ;͔͚͊ͫͭ ͎͙ͦͪ͊ͤͣ͊͘Σ ͊ ͔ͭ͊͗͟ ͍ ͔͎ͦ ͍͙͔͚͍͙͙͊ͣͦ͒ͫͭ͘ ͫ ͦͪͯ͗͊͟Ό΅͙ͣ 

͙ͣͪͦͣΦ ˻ͤ͊ Ύ͍͡Ύ͔ͭͫΎ ͫ͊ͣ·ͣ ͋·ͫͭͪ·ͣ ͔͎ͪͯ͡Ύͭͦͪͦͣ ͺ͙͙͎͙ͦͦ͘͡;͔͙ͫ͟ͻ ͨͪͦͼ͔͍ͫͫͦΣ ͍ ͙ͦͭ͡;͙͔ ͦͭ 

Ή͙͚ͤ͒ͦͪͤͤͦ͟ ͙͔ͫͫͭͣ·Σ ͦͭͦͪ͊͟Ύ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭ ͔͎ͪͯ͡Ύͼ͙Ό ͫ ͨͦͣͦ΅ΈΌ ͎͍ͦͪͣͦͤͦΣ ͔͚͍͒ͫͭͯΌ΅͙ͻ 

͔͔͔͔ͣ͒ͤͤ͡Φ ̅ͯͤ͟ͼ͙͙ ˹˿ ͦͻ͍͊ͭ·͍͊Όͭ ͍͔ͫ ͔͊ͫͨͭ͟· ͙͔͔͗ͤ͒͘Ύ͔ͭ͡Έ͙ͤͦͫͭΥ ͦͭ ͦͤͭͪͦ͟͡Ύ ͔͚ͨͪͦͫͭ΄͙ͻ 

͔ͪͺ͔͍ͫͦ͟͡ ͒ͦ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͫͦ͗ͤ͡·ͻ ͙ͨͫͻ͙;͔͙ͫ͟ͻ ͨͪͦͼ͔͍ͫͫͦΣ ͙ͭ͊͟ͻ ͊͟͟ ͣ·΄͔͙͔ͤ͡Σ ͔ͪ;Έ ͙ ͙͔ͫͦͤ͊ͤ͘Φ 

˿ͭͪͯͭͯͪͤ͊͟Ύ ͍ͦͫͤͦ͊Υ 

˻͍͚ͫͤͦͤͦ ͚ͫͭͪͯͭͯͪͤͦ͟ ͙ ͺͯͤ͟ͼ͙ͦͤ͊͡Έ͚ͤͦ ͔͙͙͒ͤͼ͔͚ ͔͍͚ͤͪͤͦ ͙͔ͫͫͭͣ· Ύ͍͡Ύ͔ͭͫΎ ͔͚ͤͪͦͤ ό͔͍ͤͪͤ͊Ύ 

͔ͭ͊͟͟͡ύΦ ˹͔͚ͪͦͤ· ͦ͋͊͒͊͡Όͭ ͍͒ͯͣΎ ͍͔͚͊͗ͤ΄͙͙ͣ ͍͚͍͙ͫͦͫͭ͊ͣΥ ͍͙ͦ͋ͯ͒ͣͦͫͭ͘ΈΌ όͫͨͦͫͦ͋ͤͦͫͭΈΌ 

͎͔͔͙͍ͤͪͪͦ͊ͭΈ ͔͍ͤͪͤ·͚ ͙ͣͨͯ͡Έͫ ͍ ͍͔ͦͭͭ ͤ͊ ͔͙͔ͪ͊͒ͪ͊͗ͤ͘ύ ͙ ͍͙ͨͪͦͦ͒ͣͦͫͭΈΌ όͫͨͦͫͦ͋ͤͦͫͭΈΌ ͔͔͍ͨͪ͒͊͊ͭΈ 

Ήͭͦͭ ͙ͣͨͯ͡ΈͫύΦ ͙͙́ͨ;ͤ·͚ ͔͚ͤͪͦͤ ͙ͫͦͫͭͦͭ ͙͘ ͔ͭ͊͡ όͫͦͣ·ύ ͙ ͍ͦͭͪͦͫͭͦ͟Υ ͙ͦͪͦͭ͟͟ͻΣ ͙ͫ͡Έͤͦ ͍͔͍ͭΎ΅͙ͻͫΎ 

͔͙͍͒ͤ͒ͪͭͦΣ ͦͭͦͪ͟·͔ ͍͙͙ͦͫͨͪͤͣ͊Όͭ ͙͎ͫͤ͊͡· ͦͭ ͎͙͒ͪͯͻ ͔ͭͦ͟͟͡Σ ͙ ͎ͦ͒ͤͦͦ ͙͎͒ͤͤͦͦ͡ ͊ͫͦͤ͊͟Σ ͨͦ ͦͭͦͪͦͣͯ͟ 

͙ͣͨͯ͡Έͫ ͔͔͔ͨͪ͒͊ͭͫΎ ͦͭ ͔ͭ͊͡ ͔͚ͤͪͦͤ͊ ͟ ͎͙͒ͪͯͣ ͔ͭ͊ͣ͟͟͡ ό͔͚ͤͪͦͤ͊ͣΣ ͣ·΄ͼ͊ͣ ͙͙͡ ͔͔͗͊ͣ͘͡ύΦ ˸͔ͫͭͦ 

ͦͤͭ͊ͭ͊͟͟ ͔ͣ͗͒ͯ ͔͚͙ͤͪͦͤ͊ͣ ͙͙͡ ͔͚ͤͪͦͤͦͣ ͙ ͎͚͒ͪͯͦ ͔͚ͭͦ͟͟͡ ͤ͊͘·͍͔͊ͭͫΎ ͙ͫͤ͊ͨͫͦͣΣ ͎͔͒ ͔͔ͨͪ͒͊;͊ 

͙ͤͺͦͪͣ͊ͼ͙͙ ͙ͨͪͦͫͻ͙ͦ͒ͭ ͫ ͨͦͣͦ΅ΈΌ ͻ͙͙ͣ;͔͙ͫ͟ͻ ͔͙͍ͨͦͫͪ͒ͤͦ͟ ς ͔͚͔͙͍ͤͪͦͣ͒͊ͭͦͪͦΦ ˽͙ͦͣͣͦ 

͔͚͍ͤͪͦͤͦΣ ͔͍ͤͪͤ͊Ύ ͭ͊ͤ͟Έ ͔͙ͫͦ͒ͪ͗ͭ ͔͚͎͙ͤͪͦ͡Ό ό͎͙͊͡͡Έͤ·͔ ͔͙ͭ͟͟͡ύΣ ͦͭͦͪ͟·͔ ͍·ͨͦͤ͡ΎΌͭ ͦͨͦͪͤͯΌΣ 

͙͔ͨͭ͊ͭ͡ΈͤͯΌΣ ͊͘΅͙ͭͤͯΌ ͙ ͙͙ͦͪͯ͘͡Ό΅ͯΌ ͺͯͤ͟ͼ͙͙Σ ͔͙͍ͨͦ͒͒ͪ͗͊Ύ ͙͔͔͗ͤ͒͘Ύ͔ͭ͡ΈͤͦͫͭΈ ͔͚͍ͤͪͦͤͦΦ 

ˢ͙ͤ͊ͭͦͣ;͔͔ͫͦ͟ ͔͔͙͔͒ͤ͡Υ 

˽ͦ ͙͊ͤ͊ͭͦͣ;͔ͫͦͣͯ͟ ͙ͨͪͤ͊ͯ͘͟ ͔͍ͤͪͤ͊Ύ ͙͔ͫͫͭͣ͊ ͔ͨͦ͒ͪ͊͒͘͡Ύ͔ͭͫΎ ͤ͊ ͍͒͊ ͍ͦͫͤͦͤ·ͻ ͔ͦͭ͒͊͡Υ 

1. ͔̇ͤͭͪ͊͡Έͤ͊Ύ ͔͍ͤͪͤ͊Ύ ͙͔ͫͫͭͣ͊ ό̇˹˿ύΥ ˤ͟͡Ό;͔͊ͭ ͎͍͚ͦͦͤͦ͡ ͎ͣͦ͘ ͙ ͙͚ͫͨͤͤͦ ͎ͣͦ͘Φ ̏ͭͦ ͎͍͊ͤ͡·͚ 

ͼ͔ͤͭͪ ͙ͦ͋ͪ͊͋ͦͭ͟ ͙ͤͺͦͪͣ͊ͼ͙͙Σ ͙ͨͪͤΎ͙ͭΎ ͔ͪ΄͔͙͚ͤ ͙ ͙ͦͦͪ͒ͤ͊͟ͼ͙͙Φ 

o ˥͍͚ͦͦͤͦ͡ ͎ͣͦ͘ ͔ͪ͊ͫͨͦͦ͗ͤ͡ ͍ ͙ͨͦͦͫͭ͡ ;͔͔ͪͨ͊ ͙ Ύ͍͡Ύ͔ͭͫΎ ͍·ͫ΄͙ͣ ͔͎ͪͯ͡Ύͭͦͪͤ·ͣ ͼ͔ͤͭͪͦͣΣ 

͍͔ͦͭ;͊Ό΅͙ͣ ͊͘ ͙͔ͫͦͤ͊ͤ͘Σ ͨ͊ͣΎͭΈΣ ͦ͋ͯ;͔͙͔ͤΣ ͔͔ͫͤͫͦͪͤͦ ͍͙ͦͫͨͪΎ͙͔ͭΣ ͫͦ͗ͤ͡·͔ ͍͙͔͙͒͗ͤΎ ͙ ͔͎ͪͯ͡Ύͼ͙Ό 

͍͔͙ͤͯͭͪͤͤͻ ͎͍ͦͪ͊ͤͦΦ ˻ͤ ͙ͫͦͫͭͦͭ ͙͘ ͔ͤͫͦ͟͡Έ͙͟ͻ ͔͍ͦͭ͒ͦ͡ ό͔ͦͤ͟;ͤ·͚ ͎ͣͦ͘Σ ͔ͨͪͦͣ͗ͯͭͦ;ͤ·͚ ͎ͣͦ͘Σ 

͔ͣͦ͗͘;ͦ͟Σ ͍ͫͭͦ͡ ͎ͣͦ͊͘ύΣ ͊͗͒͟·͚ ͙͘ ͦͭͦͪ͟·ͻ ͍·ͨͦͤ͡Ύ͔ͭ ͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·͔ ͺͯͤ͟ͼ͙͙Φ 

o ˿͙͚ͨͤͤͦ ͎ͣͦ͘ ͤ͊ͻ͙ͦ͒ͭͫΎ ͍ ͍ͨͦͦͤͦ͘;ͤͦͣ ͔͊ͤ͊͟͡Φ ˻ͤ ͍·ͨͦͤ͡Ύ͔ͭ ͍͔͒ ͟͡Ό;͔͍·͔ ͺͯͤ͟ͼ͙͙Υ 

͔ͪͺ͔ͭͦͪͤͯ͟͡Ό όͦͫͯ΅͔͍͔͙͔ͫͭͤ͡ ͔͚ͨͪͦͫͭ΄͙ͻ ͍͙͎͔͒͊ͭ͡Έͤ·ͻ ͔ͪͺ͔͍ͫͦ͟͡Σ ͙͔ͤ͊ͨͪͣͪΣ ͔͎͙͍͙͔ͦͭ͒ͪ͊ͤ ͙ͪͯ͟ ͦͭ 

͎ͦͪΎ;͔͎ͦύ ͙ ͍͙͍ͨͪͦͦ͒ͤͦͯ͟Ό ό͔͔ͨͪ͒͊;͊ ͔͍ͤͪͤ·ͻ ͙ͣͨͯ͡Έ͍ͫͦ ͔ͣ͗͒ͯ ͔͙ͨͪͺ͔͙͔͚ͪ ͙ ͎͍ͦͦͤ͡·ͣ ͎ͣͦͦͣ͘ύΦ 

2. ˽͔͙ͪͺ͔͙ͪ;͔ͫ͊͟Ύ ͔͍ͤͪͤ͊Ύ ͙͔ͫͫͭͣ͊ ό˽˹˿ύΥ ˤ͟͡Ό;͔͊ͭ ͍͔ͫ ͔͍ͤͪ·Σ ͔͍ͤͪͤ·͔ ͯ͘͡· ό͎͎͙͙͊ͤ͡ύ ͙ 

͔͍ͤͪͤ·͔ ͦͦͤ͟;͙͊ͤΎΣ ͔ͪ͊ͫͨͦͦ͗ͤͤ͡·͔ ͊͘ ͔͔͙ͨͪ͒͊ͣ͡ ̇˹˿Φ ˽˹˿ ͙ͫͯ͗ͭ͡ ͍͔͎ͫͦͦ ͪͦ͒͊ ζ͔͊͋͟͡Έ͚ͤͦ ͔ͫͭΈΌηΣ 

͔͙ͫͦ͒ͤΎΌ΅͔͚ ̇˹˿ ͫ ͎͙ͦͪ͊ͤ͊ͣ-͙͙͔ͫͨͦͤͭ͡͡Ύ͙ͣ όͣ·΄ͼ͙͊ͣΣ ͔͔͙͗͊ͣ͘͡ύ ͙ ͔ͪͼ͔͙ͨͭͦͪ͊ͣ ό͎͙ͦͪ͊ͤ͊ͣ 

;͍͍ͯͫͭύΦ ˻ͤ͊ ͙ͫͦͫͭͦͭ ͙͘ ;͔͔ͪͨͤ·ͻ ͔͍͍ͤͪͦ όмн ͨ͊ͪΣ ͦͭͻͦ͒Ύ΅͙ͻ ͦͭ ͎͍͎ͦͦͤͦͦ͡ ͎ͣͦ͊͘ύ ͙ ͙͎͍ͫͨͤͤͦͣͦͦ͘·ͻ 

͔͍͍ͤͪͦ όом ͨ͊ͪ͊Σ ͦͭͻͦ͒Ύ΅͙ͻ ͦͭ ͙͎ͫͨͤͤͦͦ ͎ͣͦ͊͘ύΦ 
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̅ͯͤ͟ͼ͙ͦͤ͊͡Έ͔ͤͦ ͔͔͙͔͒ͤ͡Υ 

˽ͦ ͍·ͨͦͤ͡Ύ͔ͣ·ͣ ͺͯͤ͟ͼ͙Ύͣ ͔͍ͤͪͤ͊Ύ ͙͔ͫͫͭͣ͊ ͔͙͒ͭͫ͡Ύ ͤ͊Υ 

1. ˿͙ͦͣ͊ͭ;͔ͫ͊͟Ύ ͔͍ͤͪͤ͊Ύ ͙͔ͫͫͭͣ͊ ό˿ͦͣ˹˿ύΥ ˻͍͔ͭ;͔͊ͭ ͊͘ ͍ͫΎ͘Έ ͎͙ͦͪ͊ͤͣ͊͘ ͫ ͍͔ͤ΄͔͚ͤ ͔͚ͫͪ͒ͦΦ ˻ͤ͊ 

͙͔ͦͤͭͪͦͪͯͭ͟͡ ͙͍ͨͪͦͦ͘͡Έͤ·͔ ό͔ͫͦͤ͊ͭ͘͡Έͤ·͔ύ ͍͙͔͙͒͗ͤΎ ͔͔ͫͭͤ͟͡·ͻ ͣ·΄ͼ ͙ ͍͙͙͔ͦͫͨͪͤͣ͊ͭ ͔ͫͤͫͦͪͤͯΌ 

͙ͤͺͦͪͣ͊ͼ͙Ό ͦͭ ͙ͦ͗͟ ͙ ͎͍ͦͪ͊ͤͦ ;͍͍ͯͫͭΦ ˿ͦͣ˹˿ ͔΅͔ ͤ͊͘·͍͊Όͭ ζ͙͊ͤͣ͊͡Έ͚ͤͦη ͙͙͡ ͙͍͚͗ͦͭͤͦ ͔͍͚ͤͪͤͦ 

͙͔͚ͫͫͭͣͦΦ 

2. ˤ͔͎͔͙͍ͭ͊ͭͤ͊Ύ ό͍͊ͭͦͤͦͣͤ͊Ύύ ͔͍ͤͪͤ͊Ύ ͙͔ͫͫͭͣ͊ όˤ˹˿ύΥ ˻͍͔ͭ;͔͊ͭ ͊͘ ͔͎ͪͯ͡Ύͼ͙Ό ͔͙͍ͤͨͪͦͦ͘͡Έ͚ͤͦ 

͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͍͔͙ͤͯͭͪͤͤͻ ͎͍ͦͪ͊ͤͦΣ ͎͚͊͒ͦ͟͡ ͣͯͫͯ͊ͭͯͪ͟͡·Σ ͔ͫͪ͒ͼ͊ ͙ ͔͔͗͘͡Φ ˻ͤ͊ ͔͙͍͔ͨͦ͒͒ͪ͗͊ͭ 

͎͔ͦͣͦͫͭ͊͘ ς ͙͔ͦͭͤͦͫͭ͡Έ͔ͤͦ ͨͦͫͭͦΎ͍ͤͫͭͦ ͍͔͔͚ͤͯͭͪͤͤ ͔ͫͪ͒· ͎͙ͦͪ͊ͤͣ͊͘Φ ˤ˹˿Σ ͍ ͍ͫͦΌ ͦ;͔͔ͪ͒ΈΣ 

͔ͨͦ͒ͪ͊͒͘͡Ύ͔ͭͫΎ ͤ͊ ͍͒͊ ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤͦ ͙͍ͨͪͦͭͦͨͦͦ͗ͤ͡·ͻ ͔ͦͭ͒͊͡Υ 

o ˿͙͙ͣͨ͊ͭ;͔͙͚ͫ͟ ͔ͦͭ͒͡Υ ˢ͙͍͙͔ͭͪͯͭͫ͟Ύ ͍ ͍͙ͯͫͦ͡Ύͻ ͔ͫͭͪͫͫ͊Σ ͙ͦͨ͊ͫͤͦͫͭ ͙͙͡ ͍ͨͦ·΄͔͚ͤͤͦ 

͙͍͙͊ͭͤͦͫͭ͟ ό͔ͪ͊͟ͼ͙Ύ ζ͔͚͋ ͙͙͡ ͔͎͙͋ηύΦ ˻ͤ ͯͫͦͪ͟Ύ͔ͭ ͔͔ͫͪ͒;ͤ·͚ ͙ͪͭͣΣ ͍ͨͦ·΄͔͊ͭ ͔͙͊ͪͭͪ͊͡Έ͔ͤͦ ͍͔͙͔͒͊ͤ͡Σ 

ͪ͊ͫ΄͙ͪΎ͔ͭ ͋ͪͦͤͻ͙ ͙ ͙͙͔ͣͦ͋ͯͭ͘͡ Ή͔͎͔͙ͤͪͭ;͔͙͔ͫ͟ ͔ͪͫͯͪͫ· ό͙͔ͤ͊ͨͪͣͪΣ ͍·͍ͫͦ͋ͦ͗͒͊Ύ ͎͡Όͦͯ͘͟ύΦ 

o ˽͙͙͊ͪ͊ͫͣͨ͊ͭ;͔͙͚ͫ͟ ͔ͦͭ͒͡Υ ˨͙͙͔ͦͣͤͪͯͭ ͍ ͫͦͫͭͦΎ͙͙ͤ ͨͦͦ͟ΎΣ ͦͭ͒·ͻ͊ ͙ ͍͍͔͙ͦͫͫͭ͊ͤͦͤ͡ΎΦ ˻ͤ 

͔͊ͣ͒͘͡Ύ͔ͭ ͔͔ͫͪ͒;ͤ·͚ ͙ͪͭͣΣ ͙͔ͫͤ͗͊ͭ ͍͔͙͔͒͊ͤ͡Σ ͙͙͔ͫͭͣͯͪͯͭ͡ ͙ͨ΅͔͍͔͙͔͊ͪͤ ͙ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͔͙ͤ͊ͦͨͤ͟͡Ό 

Ή͔͎͙͙ͤͪΦ 

˿͎͍ͦ͊ͫͦ͊ͤͤ͊͡Ύ ͪ͊͋ͦͭ͊ Ή͙ͭͻ ͔͍ͦͭ͒ͦ͡ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͭͦ;ͤͯΌ ͙ ͋·ͫͭͪͯΌ ͊͒͊ͨͭ͊ͼ͙Ό ͎͙ͦͪ͊ͤͣ͊͘ ͟ 

͡Ό͋·ͣ ͙͔͔͙ͣͤͤ͘ΎͣΣ ͊͟͟ ͍͔ͤ΄͙ͤͣΣ ͭ͊͟ ͙ ͍͔͙ͤͯͭͪͤͤͣΣ ͔͒͊͡Ύ ͔͍ͤͪͤͯΌ ͙͔ͫͫͭͣͯ ͼ͔ͤͭͪ͊͡Έͤ·ͣ ͍͔ͤͦͣ͘ ͍ 

͔͎ͪͯ͡Ύͼ͙͙ ͙ ͙͔͎ͤͭͪ͊ͼ͙͙ ͍͔ͫͻ ͙͔͗ͤͤͤ͘·ͻ ͨͪͦͼ͔͍ͫͫͦΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˿͙͊ͨͤ ˸Φ˾ΦΣ ˣ͙͙͡; ˥ Φ˶Φ όнллфύΦ ˢ͙ͤ͊ͭͦͣΎ ;͔͍͔ͦ͊͟͡Υ ͍ н-ͻ ͭΦ ́Φ нΦ ˸͍ͦͫ͊͟Υ ˥̏˻́ˢ˾-˸͔͙͒͊Φ 

2. ˥͚͊ͭͦͤ ˢΦ˴ΦΣ ̆ͦ͡͡ ˨͗Φ̏Φ όнлмнύΦ ˸͔͙͒ͼ͙ͤͫ͊͟Ύ ͺ͙͙͎͙ͦͦ͘͡ΎΦ ˸͍ͦͫ͊͟Υ ˶͎ͦͦͫͺ͔ͪ͊Φ 

3. ˽͙͍͔ͪͫ ˸Φ˥ΦΣ ˶·͔͍ͫͤͦ͟ ˹Φ˴ΦΣ ˣͯ΄͍͙ͦ͟; ˤΦˮΦ όнллмύΦ ˢ͙ͤ͊ͭͦͣΎ ;͔͍͔ͦ͊͟͡Φ ˿͊ͤͭ͟-˽͔͔͎ͭͪ͋ͯͪΥ ˿˽͋˸ˢ˽˻Φ 

4. ˴ͦͫͭΌ͟ ˽Φ˥Φ όнллмύΦ ͙͙͎͙̅ͦͦ͘͡Ύ ͔͍͚ͤͪͤͦ ͙͔ͫͫͭͣ·Υ ˮ͋ͪ͊ͤͤ͘·͔ ͔͟͡ͼ͙͙Φ ˴͙͔͍Υ ˹͍͊ͯͦ͊͟ ͒ͯͣ͊͟Φ 

5. ̊ͯ͡Έ͎͍͙͚ͦͫ͟ ˤΦˤΦ όнллоύΦ ˻͍ͫͤͦ· ͔͚ͤͪͦͺ͙͙͎͙͙ͦͦ͘͡Φ ˸͍ͦͫ͊͟Υ ˢ͔ͫͨͭ͟ ˽͔ͪͫͫΦ 

ϭ ͙͍̆͊͒ͦ͊ ˾Φ, 2025 
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BIG DATA IN HEALTHCARE: ANALYTICAL METHODS AND CLINICAL APPLICATIONS 

 

Abstract 

h́e article explores the role of Big Data technologies in modern healthcare, including methods for 

processing large volumes of clinical information, data analysis algorithms, and practical applications in 

diagnostics, prediction, and healthcare management. Advantages, limitations, and future prospects of Big 

Data integration into clinical practice are discussed. 
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Big Data ͍ ͍͒ͪ͊ͦͦ͘ͻ͔͙͙ͪ͊ͤͤ τ Ήͭͦ ͍ͫͦͦͯͨͤͦͫͭ͟Έ ͎ͦͪͦͣͤ·ͻ ͙͍͍ͣ͊ͫͫͦ ͙͍ͫͭͪͯͭͯͪͪͦ͊ͤͤ͟·ͻ ͙ 

͔͙͍ͤͫͭͪͯͭͯͪͪͦ͊ͤͤ͟·ͻ ͒͊ͤͤ·ͻΣ ͨͦͯ͡;͔͊ͣ·ͻ ͙͘ Ή͔ͭͪͦͤͤ͟͡·ͻ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͊ͪͭ͟Σ ͊͋ͦͪ͊ͭͦͪͤ͡·ͻ ͙͔ͫͫͭͣΣ 

͙ͤͦͫͣ·ͻ ͚͍ͯͫͭͪͦͫͭΣ ͎͔ͤͦͣͤ·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͙ ͔͔͔͙ͭͣ͒͡ͼ͙͙ͤͫ͟ͻ ͨ͊ͭ͡ͺͦͪͣΦ ͙̏ͭ ͒͊ͤͤ·͔ 

ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭͫΎ ͤ͊͘;͙͔ͭ͡Έͤ·͙ͣ ͦ͋Ά͔ͣͦͣΣ ͫͦͪͦͫͭ͟ΈΌ ͔͙ͨͦͫͭͯͨͤ͡Ύ ͙ ͙͔ͪ͊ͤͦͦ͋ͪ͊ͣ͘͘ ͙͍ͭͨͦΦ ˤ 

͍͙ͯͫͦ͡Ύͻ ͍͔͔͚ͫͦͪͣͤͤͦ ͼ͙ͺ͍͙ͪͦ͊͘ͼ͙͙ Big Data ͍ͫͭ͊ͤͦΎͭͫΎ ͟͡Ό;͔͍·ͣ ͙͔ͤͫͭͪͯͣͤͭͦͣ ͒͡Ύ ͙͊ͤ͊͊͘͡ 

͙͙ͤ͟͡;͔͙ͫ͟ͻ ͨͪͦͼ͔͍ͫͫͦ ͙ ͯͯ͡;΄͔͙ͤΎ ͊͟;͔͍ͫͭ͊ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙Φ 

˸͔͙͒ͼ͙͙͔ͤͫ͟ ͒͊ͤͤ·͔ ͍͟͡Ό;͊Όͭ ͙͔͙͋ͦͣͭͪ;͔͙͔ͫ͟ ͔͙ͨͦ͊͊ͭ͘͟͡Σ ͙͔͙ͦ͋ͪ͊͗ͤ͘ΎΣ ͎͔͔͙ͤͭ;͔ͫͯ͟Ό 

͙ͤͺͦͪͣ͊ͼ͙ΌΣ ͍͔͔ͨͦ͒ͤ;͔͙͔ͫ͟ ͒͊ͤͤ·͔ ͙ ͔ͪ͊͡-͚ͭ͊ͣ ͔ͨ͊ͪ͊ͣͭͪ· ͨ͊ͼ͙͔͍ͤͭͦΦ ˾͊͋ͦͭ͊ ͫ ͙͙ͤͣ ͔͔ͭͪ͋ͯͭ 

͙͔͔͙ͨͪͣͤͤΎ ͔ͫͨͼ͙͊͡Έͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Σ ͙ͭ͊͟ͻ ͊͟͟ ͔͔͔͔ͪ͊ͫͨͪ͒ͤͤͦ͡ ͻ͔͙͔ͪ͊ͤͤΣ ͣ͊΄͙͔ͤͤͦ ͦ͋ͯ;͔͙͔ͤ, 

͙͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·͚ ͙͊ͤ͊͘͡ ͒͊ͤͤ·ͻ ͙ ͦ͋͊͡;ͤ·͔ ͍·;͙͔͙ͫͤ͡ΎΦ Big Data ͍ͨͦͦ͘͡ΎΌͭ ͍·Ύ͍͡ΎͭΈ 

͔͙͊ͦͤͦͣͪͤͦͫͭ͘͟Σ ͦͭͦͪ͟·͔ ͔͔ͪ͊ͤ ͋·͙͡ ͔ͤ͒ͦͫͭͯͨͤ· ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͣ ͔ͣͭͦ͒͊ͣ ͙ͦ͋ͪ͊͋ͦͭ͟Φ 

ˮͫͭͦ;͙͙ͤ͊ͣ͟ Big Data Ύ͍͡ΎΌͭͫΎ Ή͔ͭͪͦͤͤ͟͡·͔ ͔͙ͣ͒ͼ͙͙͔ͤͫ͟ ͊ͪͭ͟·Σ ͔͎͙ͪͫͭͪ· ͔͍͙͚͊͋ͦ͊ͤ͘͡Σ 

͒͊ͤͤ·͔ ͎͙͙ͦͫͨͭ͊͊͘͡ͼ͙͚Σ ͔ͪͯ͘͡Έͭ͊ͭ· ͊͋ͦͪ͊ͭͦͪͤ͡·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡Σ ͔͙ͣ͒ͼ͙͙͔ͤͫ͟ ͙͔͙ͦ͋ͪ͊͗ͤ͘Ύ ό˴́Σ 

˸˾́ύΣ ͒͊ͤͤ·͔ ͫ ͺ͙͔ͭͤͫ-͔͍͋ͪ͊ͫͭͦ͡ ͙ ͯͣͤ·ͻ ;͍͊ͫͦΣ ͎͔ͤͦͣͤ·͔ ͙ ͔ͨͪͦͭͦͣͤ·͔ ͋͊͘·Φ ˭ͤ͊;͙͔ͭ͡Έͤ·͚ ͍͊͒͟͡ 

͍ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͙͍͍ͣ͊ͫͫͦ Big Data ͍ ͙ͤͦͫͭ ͔ͭ͊͗͟ ͔͔͔͙ͭͣ͒͡ͼ͙ͤ͊Φ 

ˮͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͙͔ͫͫͭͣ· ͫͭ͊ͼ͙͍ͦͤ͊ͪͦ ͔͔ͨͪ͒͊Όͭ ͒͊ͤͤ·͔ ͍ ͼ͔͙͍ͤͭͪ͊ͦ͊ͤͤ͘͡·͔ ͋͊͘·Σ ;ͭͦ 

͍ͨͦͦ͘͡Ύ͔ͭ ͺ͙͍ͦͪͣͪͦ͊ͭΈ ͨͦͨͯ͡Ύͼ͙ͦͤͤ·͔ ͍·͙͋ͦͪ͟Φ ˹͙ͦͫͣ·͔ ͚͍ͯͫͭͪͦͫͭ͊ ͔͍ͨͪ͒ͦͫͭ͊͡ΎΌͭ ͒͊ͤͤ·͔ ͦ 

ͺ͙͙͘;͔͚ͫͦ͟ ͙͍͙͊ͭͤͦͫͭ͟Σ ;͔͊ͫͭͦͭ ͔͔ͫͪ͒;ͤ·ͻ ͫͦͪ͊͟΅͔͙͚ͤΣ ͍͔ͯͪͦͤ ͙ͫͦͪͦ͒͊͟͡ ͍ ͍͙ͪͦ͟ ͙ ͎͙͒ͪͯͻ 

͔ͨ͊ͪ͊ͣͭͪ͊ͻΦ ˤ ͔ͫͯͣͣ Ή͙ͭ ͒͊ͤͤ·͔ ͦ͋ͪ͊ͯ͘Όͭ ͙ͯͤ͊͟͡Έͤ·͚ ͺ͔ͯͤ͒͊ͣͤͭ ͒͡Ύ ͙͊ͤ͊͊͘͡ ͫͦͫͭͦΎ͙ͤΎ ͍͒ͦͪͦ͘ΈΎ ͤ͊ 

͙͙͍͙ͤ͒͒ͯ͊͡Έͤͦͣ ͙ ͨͦͨͯ͡Ύͼ͙ͦͤͤͦͣ ͍ͯͪͦͤΎͻΦ 

˨͡Ύ ͪ͊͋ͦͭ· ͫ Big Data ͍ ͔͙ͣ͒ͼ͙͔ͤ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͔͔͖ͪ͊ͫͨͪ͒ͤͤ͡·͔ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎΣ ͙͔ͭ͊͟ ͊͟͟ 

Hadoop ͙  ͦ͋͊͡;ͤ·͔ ͨ͊ͭ͡ͺͦͪͣ·Φ ˻͙ͤ ͔͔ͦ͋ͫͨ;͙͍͊Όͭ ͎͙ͦͪͦͤͭ͊͘͡Έ͔ͤͦ ͣ͊ͫ΄͙͍͙͔ͭ͊͋ͪͦ͊ͤ ͙ ͚ͯͫͭͦ;͙͍ͦͫͭΈ 

͟ ͋ͦ͡Έ΄͙ͣ ͎ͤ͊ͪͯ͊ͣ͘͟Φ ˻͋ͪ͊͋ͦͭ͊͟ ͒͊ͤͤ·ͻ ͍·ͨͦͤ͡Ύ͔ͭͫΎ ͫ ͨͦͣͦ΅ΈΌ ͙͔͍ͤͫͭͪͯͣͤͭͦ Spark, NoSQL-͋͊͘ 

͒͊ͤͤ·ͻΣ ͊ ͔ͭ͊͗͟ ͙͔ͫͫͭͣ ͍͚ͨͦͭͦͦͦ͟ ͙͙͙͊ͤ͊ͭ͟͡Φ 

ˤ͊͗ͤ·ͣ ͔͊ͫͨͭͦͣ͟ Ύ͍͡Ύ͔ͭͫΎ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͙ ͙͙͊ͤͦͤͣ͊͘ͼ͙͙ ͒͊ͤͤ·ͻΣ ͨͦͫͦ͟͡Έͯ͟ 

͔͙ͣ͒ͼ͙ͤͫ͊͟Ύ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͙ͦͭͤͦͫͭͫΎ ͟ ͔͎͙͙͊ͭͦͪ͟ ͦͫͦ͋ͦ ͊͘΅͙΅͔͊ͣ·ͻΦ ˽͙͔ͪͣͤΎΌͭͫΎ ͔ͣͭͦ͒· 

΄͙ͺ͍͙ͪͦ͊ͤΎΣ ͔͙ͭͦͤ͊͘͟ͼ͙͙ ͙ ͙͒ͺͺ͔͔ͪͤͼ͙͊͡Έ͚ͤͦ ͙͍͙ͨͪ͊ͭͤͦͫͭΦ ˣͦ͡Έ΄͙͍ͤͫͭͦ ͍͔͔ͫͦͪͣͤͤ·ͻ ͙͙ͤ͟͟͡ 

͔͔ͨͪͻͦ͒Ύͭ ͤ͊ ͎͙͙͋ͪ͒ͤ·͔ ͊ͪͻ͙͔ͭͭͯͪ͟· ͻ͔͙ͪ͊ͤͤΎ ͒͊ͤͤ·ͻΣ ͦ͋Ά͔͙͒ͤΎΎ ͦ͊͟͡͡Έͤ·͔ ͔͍͔ͫͪͪ· ͙ ͦ͋͊͡;ͤ·͔ 

͔͍͙ͫͪͫ·Φ 

˴͡Ό;͔͍·ͣ ͍͔͙͔ͤ͊ͨͪ͊ͤͣ͡ ͙͊ͤ͊͊͘͡ Big Data ͍ ͔͙ͣ͒ͼ͙͔ͤ Ύ͍͡ΎΌͭͫΎ ͎͙͊ͦͪͭͣ͡· ͣ͊΄͙͎ͤͤͦͦ 
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ͦ͋ͯ;͔͙ͤΎΥ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙ΎΣ ͔͙͊ͫͭͪ͊͘͟͡ͼ͙ΎΣ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭΣ ͔͔͍͒ͪΈΎ ͔ͪ΄͔͙͚ͤ ͙ ͔͎͔͙ͪͪͫͫͦͤͤ·͔ 

͔͙ͣͦ͒͡Φ ˻͙ͤ ͍ͨͦͦ͘͡ΎΌͭ ͦ͋ͪ͊͋͊ͭ·͍͊ͭΈ ͙͔͙ͦ͋ͪ͊͗ͤ͘ΎΣ ͎͙͍ͨͪͦͤͦͪͦ͊ͭ͘Έ ͔͙ͦͫͦ͗ͤͤ͡ΎΣ ͙͙͍͊ͤ͊ͪͦ͊ͭ͘͡Έ 

͊͋ͦͪ͊ͭͦͪͤ͡·͔ ͒͊ͤͤ·͔ ͙ ͍·Ύ͍͡ΎͭΈ ͔ͦͪͪ͟͡Ύͼ͙͙ ͔ͣ͗͒ͯ ͙͙ͫͣͨͭͦͣ͊ͣ ͙ ͙ͫͻ͙ͦ͒͊ͣ ͔͍͙͚͊͋ͦ͊ͤ͘͡Φ 

˻͔ͫͦ͋ͦ ͤ͊͘;͔͙͔ͤ ͙͔ͣΌͭ ͎͙͔ͯ͋ͦ͟͡ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭΣ ͙͔ͨͪͣͤΎ͔ͣ·͔ ͍ ͙͎͙͙ͪ͊͒ͦͦ͡ ͙ ͎͔͔͙͔ͤͭ͟Φ 

ˣ͎͊ͦ͒͊ͪ͡Ύ ͙ͣ ͍ͦͣͦ͗ͤͦ͘ ͍͙͊ͭͦͣ͊ͭ;͔͔ͫͦ͟ ͍·Ύ͍͔͙͔ͤ͡ ͦͨͯͻ͔͚ͦ͡Σ ͎͙͚ͨ͊ͭͦͦ͡ ͔͎͙͟͡ͻΣ ͙ͫͦͫͯ͒ͫͭ·ͻ 

ͤ͊ͪͯ΄͔͙͚ͤ ͙ ͎͙͒ͪͯͻ ͫͦͫͭͦΎ͙͚ͤ ͫ ͍·͚ͫͦͦ͟ ͭͦ;ͤͦͫͭΈΌΦ ˢ͙͙ͤ͊ͭ͡;͔͙͔ͫ͟ ͔͙ͣͦ͒͡ ͎ͨͦͣͦ͊Όͭ ͺ͙͍ͦͪͣͪͦ͊ͭΈ 

͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·͔ ͨ͊ͤ͡· ͔͡;͔͙ͤΎΦ 

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ Big Data ͍ͨͦͦ͘͡Ύ͔ͭ ͯͯ͡;΄͙ͭΈ ͙͎͙͒͊ͤͦͫͭͯ͟ ͊͘ ͫ;͔ͭ ͙͊ͤ͊͊͘͡ ͙͙͍ͣͦͤͦ͡͡ 

͙͙ͤ͟͡;͔͙ͫ͟ͻ ͫͯ͡;͔͍͊Φ ˸͊΄͙ͤͤ·͔ ͎͙͊ͦͪͭͣ͡· ͫͨͦͫͦ͋ͤ· ͍ͫͦͨͦͫͭ͊͡ΎͭΈ ͒͊ͤͤ·͔ ͨ͊ͼ͙͔ͤͭ͊ ͫ ͎ͦͪͦͣͤ·͙ͣ 

͙͋͊͊ͣ͘ ͎͙͊ͤ͊ͦ͡;ͤ·ͻ ͙ͫͭͯ͊ͼ͙͚ ͙ ͔͎ͨͪ͒͊͊ͭ͡Έ ͍͔ͪͦΎͭͤ·͔ ͙͎͒͊ͤͦ͘·Φ 

ˤ ͎͙͙ͦͤͦͦ͟͡ Big Data ͙ ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͒͡Ύ ͙͊ͤ͊͊͘͡ ͙͔͙͚ͦ͋ͪ͊͗ͤ͘Σ ͎͔ͤͦͣͤ·ͻ ͣͯͭ͊ͼ͙͚ ͙ ͙͔͍͋ͦͣ͊ͪͪͦ͟Φ 

ˤ ͙͎͙͙͊ͪ͒ͦͦ͟͡ τ ͒ ͡Ύ ͎͙͍͙ͨͪͦͤͦͪͦ͊ͤ͘Ύ ͙ͪͫ͊͟ ͙ͤͺ͍͊ͪͭͦ͟ ͙ ͙͙͚͊ͪͭͣΦ ˤ ͙ͤͺ͔͟ͼ͙͚ͦͤͤͦ ͔͙ͣ͒ͼ͙͔ͤ τ ͒ ͡Ύ 

͍·Ύ͍͔͙ͤ͡Ύ ͙ͫͭͦ;͙͍ͤͦ͟ ͍ͫͨ·΄͔͟ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͙ ͙͙ͦͨͭͣ͊͘ͼ͙͙ ͣ͊ͪ΄͍ͪͯͭͦ ͨ͊ͼ͙͔͍ͤͭͦΦ 

Big Data ͤ͊͘;͙͔ͭ͡Έͤͦ ͙͙͍ͯͫ͊͡Όͭ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͎͙͍͙ͨͪͦͤͦͪͦ͊ͤ͘ΎΦ ˢ͎͙ͦͪͭͣ͡· ͍ͨͦͦ͘͡ΎΌͭ 

ͪ͊ͫͫ;͙ͭ·͍͊ͭΈ ͙͙ͪͫ͟ ͔͙͚ͦͫͦ͗ͤͤ͡Σ ͎͙͍ͨͪͦͤͦͪͦ͊ͭ͘Έ ͍͔ͦͭͭ ͤ͊ ͔͙ͭͪ͊ͨΌ ͙ ͍·͙͋ͪ͊ͭΈ ͙͔͔ͤ͊͋ͦ͡ Ήͺͺ͔͙͍ͭͤ͟·͔ 

ͫͻ͔ͣ· ͔͡;͔͙ͤΎΦ 

ˤ ͔͙͙͍͚ͨͪͫͦͤ͊ͪͦ͊ͤͤͦ͘͡ ͔͙ͣ͒ͼ͙͔ͤ Big Data ͙͔ͨͪͣͤΎΌͭͫΎ ͒͡Ύ ͙͊ͤ͊͊͘͡ ͎͔ͤͦͣ͊Σ ͔ͣͭ͊͋ͦͦͣ͊͡ ͙ 

͎͙͒ͪͯͻ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ͻ ͒͊ͤͤ·ͻΦ ˹͊ ͍͔ͦͫͤͦ Ή͎ͭͦͦ ͺ͙ͦͪͣͪͯΌͭͫΎ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·͔ ͎ͨͪͦͪ͊ͣͣ· 

ͨͪͦͺ͙͙͙͊ͭ͟͟͡ ͙ ͔͙͙ͭͪ͊ͨΦ 

˹͊ ͍͔ͯͪͦͤ ͙͔ͫͫͭͣ· ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ Big Data ͎ͨͦͣͦ͊Όͭ ͙͍ͨ͊ͤͪͦ͊ͭ͡Έ ͔ͪͫͯͪͫ·Σ ͔ͯͣͤΈ΄͊ͭΈ 

ͪ͊ͫͻͦ͒·Σ ͙͙͙͍ͦͨͭͣͪͦ͊ͭ͘Έ ͣ͊ͪ΄͙ͪͯͭ͊͘ͼ͙Ό ͨ͊ͼ͙͔͍ͤͭͦ ͙ ͍·Ύ͍͡ΎͭΈ ͔ͤΉͺͺ͔͙͍ͭͤ͟·͔ ͨͪͦͼ͔ͫͫ·Φ ˢ͙ͤ͊͘͡ 

͋ͦ͡Έ΄͙ͻ ͒͊ͤͤ·ͻ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͒͡Ύ Ή͙͔͙͎͙ͨ͒ͣͦͦ͡;͔͎ͫͦͦ͟ ͙͙͎ͣͦͤͭͦͪͤ͊ ͙ ͎͙͍͙ͨͪͦͤͦͪͦ͊ͤ͘Ύ 

͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΎ ͔͍͙͚͊͋ͦ͊ͤ͘͡Φ 

˿͔͙ͪ͒ ͔͚ͭͪͯ͒ͤͦͫͭ ͍·͔͒͡ΎΌͭ ͍·͙͔ͫͦ͟ ͔͍͙ͭͪ͋ͦ͊ͤΎ ͟ ͍·;͙͙͔ͫͭ͡͡Έͤ·ͣ ͔ͪͫͯͪͫ͊ͣΣ ͔ͨͪͦ͋ͣ͡· 

͙͔͎ͤͭͪ͊ͼ͙͙ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣΣ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͙ͫͭ͊ͤ͒͊ͪͭ͊͘ͼ͙͙ ͒͊ͤͤ·ͻ ͙ ͊͘΅͙ͭͯ 

ͦͤ͟ͺ͙͔͒ͤͼ͙͊͡Έ͙ͤͦͫͭΦ ˽͔͔͙͍ͪͫͨͭ͟· ͍͟͡Ό;͊Όͭ ͍͙͙͔ͪ͊ͭ͘ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͙͔͔ͤͭͭ͊͟͡͡Σ ͔͔ͨͪͻͦ͒ ͟ 

ͨͦͤͦͫͭ͡ΈΌ ͼ͙ͺ͍͚ͪͦͦ ͔͙ͣ͒ͼ͙͔ͤ ͙ ͙͔ͫͦ͒͊ͤ͘ ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͻ ͙͍͋ͦ͋͊ͤͦ͟Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ ̆ΈΌͫͭͦͤ ˸Φ Big Data ͍ ͔͙ͣ͒ͼ͙͔ͤΦ τ ˸ ΦΥ ̏ͫͣͦ͟Σ нлнмΦ τ пмс ͫΦ URL: https:// eksmo.ru/book/big-data-v-

meditsine-ITD1112345/ 

нΦ ˨͍͔͊ͤͨͦͪͭ ́Φ ˢ͙͙ͤ͊ͭ͊͟͡ ͍ ͍͒ͪ͊ͦͦ͘ͻ͔͙͙ͪ͊ͤͤΦ τ ˸ΦΥ ˢ͡Έ͙ͨͤ͊ ˽͙͊͋͡΄͔ͪΣ нлнлΦ τ орн ͫΦ URL: 

https:// alpinabook.ru/catalog/analytics/  

оΦ ́ͦͨͦ͡Έ ̏Φ ˽͊ͼ͙͔ͤͭ ͔͋ͯ͒ͭ ͍͙͔͒ͭΈ ͍͊ͫ ͔͚ͫ;͊ͫΦ τ ˸ΦΥ ̏ͫͣͦ͟Σ нлмфΦ τ пфс ͫΦ URL: 

https:// eksmo.ru/book/pacient-vidit-vas-seichas-ITD1083940/ 

пΦ ˢ͙͔͔͍͋͒͊͟ ˢΦ̇Φ ˮͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ ͔͙ͣ͒ͼ͙͔ͤΦ τ ˸ΦΥ ͚̑ͪ͊ͭΣ нлннΦ τ онл ͫΦ URL: 

https:// urait.ru/bcode/505002 

ϭ ͍̉ͦͨ͊ͤͦ͊ ˢΦ˻Φ, 2025 

  



ˢ˴ˢ˨˩˸ˮ̉˩˿˴˻˩ ˮ˭˨ˢ́˩˶̎˿́ˤ˻ ζ˹ˢ̂̉˹ˢ̒ ˢ˾́˩˶̎η 

 

 

144 

 

 

 
  



˹ˢ̂̉˹̍˯ ˬ ̂˾˹ˢ˶ ζ IN SITU η                    ISSN (p) 2411-7161 / ISSN (e) 2712-9500                    Ѕ11 / 2025 

 

 

145 

́͊ͻ·͍ͪͦ͊ ˸Φ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ 

 s ΄ͻ͎͊͋͊͒ͫͦͦ͟ ͔͔͎ͫͪ͒ͤͦ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͯ;͙͙͡΅͊ ͙͔͙ͣͤ ˮ͙ͤ͒ͪ· ˥͙͊ͤ͒ 

͎Φ s΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˭ˤ˩˾˻ˣ˻˯Υ ˽˾ˮ˾˻˨˹̍˯ ˢ˹́ˮ˨˩˽˾˩˿˿ˢ˹́ ˮ˶ˮ ˻˽ˢ˿˹˻˩ ˾ˢ˿́˩˹ˮ˩Κ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˢͭͯ͊͟͡ΈͤͦͫͭΈΦ ˽ ͔ͪͨ͊ͪ͊ͭ· ͤ͊ ͍͔ͦͫͤͦ ͍͔ͪͦ͋ͦ͘Ύ ͨͪͦ͒·ͪΎ͍͔͎ͤͤͦͦ͡ όIȅǇŜǊƛŎǳƳ ǇŜǊŦƻǊŀǘǳƳ [Φύ 

΄͙ͪͦͦ͟ ͙͔ͨͪͣͤΎΌͭͫΎ ͍ ͚ͤ͊ͪͦ͒ͤͦ ͙ ͦͺ͙ͼ͙͊͡Έ͚ͤͦ ͔͙ͣ͒ͼ͙͔ͤ ͊͟͟ ͙ͨͪͪͦ͒ͤ·͔ ͙͔͔͊ͤͭ͒ͨͪͫͫ͊ͤͭ·Φ ˻͒ͤ͊ͦ͟ 

͙ͻ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͙ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͫ ͎͙͙͒ͪͯͣ ͔͍͔͊ͪͫͭͤͤ͟͡·͙ͣ ͔͍͙ͫͪ͒ͫͭ͊ͣ ͒ͦ ͙ͫͻ ͨͦͪ ͍·͘·͍͊Όͭ 

ͤ͊ͯ;ͤ·͔ ͙͙͙͒ͫͯͫͫ͟Φ 

͔̇͡ΈΦ ˻ ͔͔͙ͨͪ͒ͭ͡Έ ͺ͎͙͊ͪͣ͊ͦͦ͟͡;͔ͫͯ͟Ό Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͙ ͔ͨͦͭͤͼ͙͊͡Έͤ·͔ ͙͙ͪͫ͟ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ 

͍͔ͪͦ͋ͦ͘Ύ ͍ ͔͙͙ͭͪ͊ͨ ͔͔͙͍͒ͨͪͫͫͤ·ͻ ͚͍ͪ͊ͫͫͭͪͦͫͭΦ 

˸͔ͭͦ͒Φ s ͙ͤ͊͘͡ ͍͔͔ͫͦͪͣͤͤ·ͻ ͙͙ͤ͟͡;͔͙ͫ͟ͻ ͙ ͺ͎͙͊ͪͣ͊ͦͦ͟͡;͔͙ͫ͟ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡Σ ͍ͨͦͫΎ΅͖ͤͤ·ͻ 

͍͙͡Ύ͙ͤΌ ͙͍͊ͭͤ͟·ͻ ͔͍ͦͣͨͦͤͤͭͦ͟ ͍͔ͪͦ͋ͦ͘Ύ ό͎͙͔͙ͨͪͼ͙ͤ͊Σ ͎͙͔ͨͪͺ͙ͦͪͤ͊Σ ͺ͍͙͍͊ͦͤͦ͒ͦ͡ύ ͤ͊ ͔͍ͤͪͤͯΌ 

͙͔ͫͫͭͣͯ ;͔͍͔ͦ͊͟͡Φ 

˾͔ͯ͘͡Έͭ͊ͭΦ ̂ ͍͔ͫͭ͊ͤͦͤͦ͡Σ ;ͭͦ ͔ͨͪͨ͊ͪ͊ͭ· ͍͔ͪͦ͋ͦ͘Ύ Ήͺͺ͔͙͍ͭͤ͟· ͙ͨͪ ͖͎͙͟͡ͻ ͺͦͪͣ͊ͻ ͔͔͙͙͒ͨͪͫͫΣ 

ͦ͒ͤ͊ͦ͟ ͙ͨͪ ͫͦ;͔͙͙ͭ͊ͤ ͫ ͙͔͙ͫͤͭͭ;͔͙͙ͫͣ͟ ͙͔͔͙͊ͤͭ͒ͨͪͫͫ͊ͤͭ͊ͣ ͍ͦͣͦ͗ͤ͘· ͔ͫͪΈ͖ͤ͘·͔ ͔͍͔͊ͪͫͭͤͤ͟͡·͔ 

͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘ΎΣ ͍ ;͙͊ͫͭͤͦͫͭ ͍͙͙͔ͪ͊ͭ͘ ͔͙͍͎ͫͪͦͭͦͤͤͦͦͦ ͙ͫͤ͒ͪͦͣ͊ ͙ ͙͔͙͔ͫͤ͗ͤ ͔͚͍͙͒ͫͭΎ 

ͦͤͭͪ͊͟ͼ͔͙͍͍ͨͭͦΦ 

ˤ·͍ͦ͒·Φ ˭ ͍͔͚ͪͦ͋ͦ ͔ͦ͋͊͒͊ͭ͡ ͒ͦ͊͊ͤͤ͘͟·ͣ ͙͔͔͙͍͊ͤͭ͒ͨͪͫͫͤ·ͣ ͔ͨͦͭͤͼ͙͊ͦͣ͡Σ ͤͦ ͔͔ͭͪ͋ͯͭ 

͎ͦͫͭͦͪͦ͗ͤͦͦ ͙͔͔͙ͨͪͣͤͤΎ ͨͦ͒ ͔ͦͤͭͪͦͣ͟͡ ͍ͪ͊;͊Φ ˾͊ͪ͊͋ͦͭ͊͘͟ ͙͙͍ͫͭ͊ͤ͒͊ͪͭͪͦ͊ͤͤ͘·ͻ ͔͍ͨͪͨ͊ͪ͊ͭͦ ͫ 

͙͔ͦͤͭͪͦͪͯͣ͟͡·ͣ ͔͙͔ͫͦ͒ͪ͗͊ͤͣ ͙͍͊ͭͤ͟·ͻ ͍͔΅͔͍ͫͭ Ύ͍͡Ύ͔ͭͫΎ ͙͙͔ͨͪͦͪͭͭͦͣ ͍͔͔͚ͫͦͪͣͤͤͦ 

ͺ͙ͭͦͺ͎͙͙͊ͪͣ͊ͦͦ͟͡Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

͍͔͚ͪͦ͋ͦ͘Σ ͙͔͔͊ͤͭ͒ͨͪͫͫ͊ͤͭΣ ͺ͙͔͙ͭͦͭͪ͊ͨΎΣ ͔͔͙͒ͨͪͫͫΎΣ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͔͍͊ͪͫͭ͟͡Φ 

 

˭͍͔͚ͪͦ͋ͦ ͨͪͦ͒·ͪΎ͍͔ͤͤ͡·͚ όIȅǇŜǊƛŎǳƳ ǇŜǊŦƻǊŀǘǳƳ [Φύ Ύ͍͡Ύ͔ͭͫΎ ͙ͦ͒ͤͣ ͙͘ ͙͔͔ͤ͊͋ͦ͡ ͙ͯ͘;͔ͤͤ·ͻ 

͔͍͔͊ͪͫͭͤͤ͟͡·ͻ ͔͙͚ͪ͊ͫͭͤΣ ͙ͫͨͦ͡Έ͔ͯͣ͘·ͻ ͍ ͔͡;͔͙͙ͤ ͖͎͙͟͡ͻ ͙ ͔͔ͯͣͪͤͤ·ͻ ͺͦͪͣ ͔͔͙͙͒ͨͪͫͫΦ ˩͎ͦ 

͙͔͔͙͔ͨͪͣͤͤ ͙͍͔ͫͭͤͦ͘ ͫ ͙͊ͤͭ;ͤ·ͻ ͍͔͖ͪͣͤΣ ͦ͒ͤ͊ͦ͟ ͙͔ͣͤͤͦ ͍ ͔͙͔ͨͦͫ͒ͤ͡ ͔͒ͫΎ͙͔͙ͭͭ͡Ύ ͔͙͔ͪ͊ͫͭͤ 

͙͍͔ͨͪͦ͟͡͡ ͍͙͙͔ͤͣ͊ͤ ͙͔͍͔͔͚ͫͫ͒ͦ͊ͭ͡͡ ͎͋͊ͦ͒͊ͪ͡Ύ ͙ͫͨͦͫͦ͋ͤͦͫͭ ͍͙͡ΎͭΈ ͤ͊ ͍͔ͯͪͦͤΈ ͔͙ͫͪͦͭͦͤͤ͊ ͙ ͎͙͒ͪͯͻ 

͔͚͔͙͍ͤͪͦͣ͒͊ͭͦͪͦΦ ˿ ͚ͦ͒ͤͦ ͫͭͦͪͦͤ·Σ ͔ͨͪͨ͊ͪ͊ͭ· ͍͔ͪͦ͋ͦ͘Ύ ͙ͨͦ͘ͼ͙͙ͦͤͪͯΌͭͫΎ ͊͟͟ ͣΎ͎͔ͦ͟ ͙ ͔͔͋ͦͨ͊ͫͤͦ͘ 

͔͍ͫͪ͒ͫͭͦΣ ͊ ͫ ͎͚͒ͪͯͦ τ ͍ ·Ύ͍͔ͤ͡· ͔ͫͪΈ͖ͤ͘·͔ ͔͍͔͊ͪͫͭͤͤ͟͡·͔ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͙ ͨͦ͋ͦ;ͤ·͔ Ήͺͺ͔ͭ͟·Σ 

ͦͭͦͪ͟·͔ ͔ͭͪ͋ͯΌͭ ͭ΅͔͊ͭ͡Έ͎ͤͦͦ ͙ͯ͘;͔͙ͤΎΦ 

˻͋ͦͪ͘ ͙͔ͭͪ͊ͭͯͪ͡· 

˿͍͔͔ͦͪͣͤͤ·͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΣ ͍͔͖ͨͪͦ͒ͤͤ·͔ ˹͊ͼ͙ͦͤ͊͡Έͤ·ͣ ͙͙ͤͫͭͭͯͭͦͣ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ˿̊ˢ 

όbLIΣ нлноύ ͙ ˩͍͔͚͙ͪͦͨͫͣ͟ ͎͔͍͊ͤͭͫͭͦͣ ͨͦ ͔͍͔͊ͪͫͭͤͤ͟͡·ͣ ͔͍ͫͪ͒ͫͭ͊ͣ ό9a!Σ нлнпύΣ ͍͔ͨͦ͒ͭͪ͗͒͊Όͭ 

Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͍͔ͪͦ͋ͦ͘Ύ ͙ͨͪ ͖͎͙͟͡ͻ ͔͔͙͍͒ͨͪͫͫͤ·ͻ ͚͍ͪ͊ͫͫͭͪͦͫͭ͊ͻΦ ˸͔͙ͭ͊͊ͤ͊͘͡ !ǇŀȅŘƛƴ ͙ ͍ͫͦ͊ͭΦ όнлннύ 

ͨͦ͊͊͘͟͡Σ ;ͭͦ Ήͫͭͪ͊ͭ͟͟· IȅǇŜǊƛŎǳƳ ǇŜǊŦƻǊŀǘǳƳ ͔͚͍͒ͫͭͯΌͭ ͍͙ͫͦͨͦͫͭ͊ͣͦ ͫ ͙ͭͪ͊͒ͼ͙ͦͤͤ·͙ͣ 

͙͔͔͙͊ͤͭ͒ͨͪͫͫ͊ͤͭ͊ͣ ͙ͨͪ ͔ͣͤΈ΄͔͚ ͍·͔͙ͪ͊͗ͤͤͦͫͭ ͨͦ͋ͦ;ͤ·ͻ Ήͺͺ͔͍ͭͦ͟Φ ˤ ͭͦ ͔͗ ͍͔ͪͣΎΣ ͊͟͟ ͔ͦͭͣ;͔͊ͭ 

²ǳǊƎƭƛŎǎ ͙  {ŎƘǳōŜǊǘπ½ǎƛƭŀǾŜŎȊ όнлнпύΣ ͍͔͚ͪͦ͋ͦ͘ ͙͍͙͔͊ͭͪͯͭ͟ ͺ͔͔ͪͣͤͭ· ͙͔ͫͫͭͣ· ͼ͙ͭͦͻͪͦͣ͊ tпрлΣ ;ͭͦ 

͔ͣͦ͗ͭ ͍·͘·͍͊ͭΈ ͔ͯͫͦͪͤͤ͟·͚ ͔͙ͣͭ͊͋ͦͣ͘͡ ͎͙ͣͤͦͻ ͔͍͊ͪͫͭ͟͡Σ ͙ͫͤ͗͊Ύ ͙ͻ Ήͺͺ͔͙͍ͭͤͦͫͭ͟ΈΦ ˽ͦ ͒͊ͤͤ·ͣ 9a!Σ 

͙͖ͨͪͣ ͍͔ͪͦ͋ͦ͘Ύ ͙͍ͨͪͦͭͦͨͦ͊͊ͤ͘͟ ͔͔͔͋ͪͣͤͤ·ͣΣ ͔͒ͭΎͣ ͙ ͨ͊ͼ͙͔ͤͭ͊ͣΣ ͙͙ͨͪͤͣ͊Ό΅͙ͣ ͎ͦͪͣͦͤ͊͡Έͤ·͔ 

ͦͤͭͪ͊͟ͼ͔͙͍ͨͭ· ͙͙͡ ͙͔ͣͣͯͤͦͫͯͨͪͫͫ͊ͤͭ·Φ 
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˻͍ͫͤͦͤ͊Ύ ;͊ͫͭΈ ό͔͎͙ͣͭͦ͒ͦͦ͡ΎΣ ͔ͪͯ͘͡Έͭ͊ͭ·ύ 

˸͔͎͙ͭͦ͒ͦͦ͡;͔ͫ͊͟Ύ ͍ͦͫͤͦ͊ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͍͟͡Ό;͊͊͡ ͙͔ͫͫͭͣͤ·͚ ͙ ͍͙͔ͫͪ͊ͤͭ͡Έͤ·͚ ͙͊ͤ͊͘͡ ͒͊ͤͤ·ͻ 

͙͙ͤ͟͡;͔͙ͫ͟ͻ ͙ͫͨ·͙͚ͭ͊ͤΣ ͙͍ͦͨͯ͋ͦ͊ͤͤ͟͡·ͻ ͍ ͍͔͒ͯ΅͙ͻ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͻ ͗ͯͪͤ͊͊͡ͻ ͊͘ ͔͙ͨͪͦ͒ нлнлςнлнп 

͎͍ͦ͒ͦΣ ͊ ͔ͭ͊͗͟ ͦ͋ͦͪ͘ ͺ͎͙͊ͪͣ͊ͦͦ͟͡;͔͙ͫ͟ͻ ͙ ͙͋ͦͻ͙͙ͣ;͔͙ͫ͟ͻ ͪ͊͋ͦͭΣ ͍ͨͦͫΎ΅͖ͤͤ·ͻ ͙ͯ͘;͔͙ͤΌ ͙͍͊ͭͤ͟·ͻ 

͍͔΅͔͍ͫͭ ͍͔ͪͦ͋ͦ͘Ύ ͨͪͦ͒·ͪΎ͍͔͎ͤͤͦͦ͡ όIȅǇŜǊƛŎǳƳ ǇŜǊŦƻǊŀǘǳƳ [ΦύΦ ˤ ͙͔͍͙͙ͫͫ͒ͦ͊ͤ͡ ͙͔ͨͪͣͤΎ͙ͫ͡Έ ͔ͣͭͦ͒· 

͔ͦͤͭͤͭ͟π͊ ͙ͤ͊͊͘͡ ͤ͊ͯ;ͤ·ͻ ͙ͨͯ͋͊͟͡ͼ͙͚Σ ͙͙ͫͭ͊ͭͫͭ;͔ͫ͊͟Ύ ͦ͋ͪ͊͋ͦͭ͊͟ ͒͊ͤͤ·ͻ ͔͙͍ͣͭ͊͊ͤ͊ͦ͘͡Σ ͊ ͔ͭ͊͗͟ 

ͫͭͪͯͭͯͪͤͦ͟πͅ ͯͤ͟ͼ͙ͦͤ͊͡Έͤ·͚ ͨͦ͒ͻͦ͒ ͒͡Ύ ͦͼ͔͙ͤ͟ ͔ͣͻ͙͍͊ͤͣͦ͘ ͔͚͍͙͒ͫͭΎ ͙͍͊ͭͤ͟·ͻ ͔͍ͦͣͨͦͤͤͭͦ͟ 

͔͙ͪ͊ͫͭͤΎΦ ˤ ͊͟;͔͍͔ͫͭ Ή͙͙ͣͨͪ;͔͚ͫͦ͟ ͋͊͘· ͙ͫͨͦ͡Έ͍͙ͦ͊ͫ͘͡Έ ͦͭ;͖ͭ· ˹͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͙͙ͤͫͭͭͯͭ͊ 

͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ˿̊ˢ όbLIύΣ ˩͍͔͚͎ͪͦͨͫͦͦ͟ ͎͔͍͊ͤͭͫͭ͊ ͨͦ ͔͍͔͊ͪͫͭͤͤ͟͡·ͣ ͔͍ͫͪ͒ͫͭ͊ͣ ό9a!ύΣ ͔ͪͯ͘͡Έͭ͊ͭ· 

͔͙͍ͣͭ͊͊ͤ͊ͦ͘͡ W!a! tǎȅŎƘƛŀǘǊȅ ͙  WƻǳǊƴŀƭ ƻŦ !ũŜŎǝǾŜ 5ƛǎƻǊŘŜǊǎΣ ͊ ͔ͭ͊͗͟ ͺ͎͙͊ͪͣ͊ͦͦ͟͡;͔͙͔ͫ͟ ͦ͋ͦͪ͘· 

tƘȅǘƻƳŜŘƛŎƛƴŜ ͙ tƘŀǊƳŀŎƻǇǎȅŎƘƛŀǘǊȅΦ 

˹͊ ͍͔ͦͫͤͦ ͫͦ͋ͪ͊ͤͤ·ͻ ͒͊ͤͤ·ͻ ͍͔ͯͫͭ͊ͤͦͤͦ͡Σ ;ͭͦ ͙͔͔͙͍͔͊ͤͭ͒ͨͪͫͫͤͦ ͔͚͍͙͔͒ͫͭ ͍͔ͪͦ͋ͦ͘Ύ 

͍͔ͦ͋ͯͫͦͤͦ͡͡ ͙͔͎͙͔͚ͫͤͪ ͔ͤͫͦ͟͡Έ͙͟ͻ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ ͙͍͊ͭͤ͟·ͻ ͍͔΅͔͍ͫͭΣ ͙͘ ͦͭͦͪ͟·ͻ ͙ͤ͊͋ͦ͡Έ΄ͯΌ ͪͦ͡Έ 

͙͎ͪ͊Όͭ ͎͙͔͙ͨͪͼ͙ͤ ͙ ͎͙͔ͨͪͺ͙ͦͪͤΦ ˥͙͔͙ͨͪͼ͙ͤ ͍͙͡Ύ͔ͭ ͤ͊ ͔ͦ͋ͣͤ ͙͍ͣͦͤͦ͊ͣͤͦ ͍ ͼ͔ͤͭͪ͊͡Έ͚ͤͦ ͔͍͚ͤͪͤͦ 

͙͔͔ͫͫͭͣΣ ͙͎͙͙ͤ͋ͪͯΎ ͺ͔͔ͪͣͤͭ ͙͙ͣͦͤͦ͊ͣͤͦͫ͒͊ͯ͘͟ ό˸ˢ˻ύ ͙ ͍ͨͦ·΄͊Ύ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙Ό ͔͙ͫͪͦͭͦͤͤ͊Σ 

͒ͦͺ͙͊ͣͤ͊ ͙ ͔͙ͤͦͪ͊͒ͪͤ͊ͤ͊͡ ͍ ͙͙ͫͤ͊ͨͭ;͔͙ͫ͟ͻ ΅͔͡ΎͻΦ ˥͙͔ͨͪͺ͙ͦͪͤΣ ͍ ͍ͫͦΌ ͦ;͔͔ͪ͒ΈΣ ͍͔͚͍͔ͦ͒ͫͭͯͭ͘ ͤ͊ 

ͭͪ͊ͤͫͨͦͪͭͤ·͔ ͔͙͋͟͡ ͔͚͍ͤͪͦͤͦΣ ͔ͨͪͨΎ͍ͭͫͭͯΎ ͦ͋ͪ͊ͭͤͦͣͯ ͊͘ͻ͍͊ͭͯ ͔͚͔͙͍ͤͪͦͣ͒͊ͭͦͪͦΦ ʕ ͍͙ͫͦͦͯͨͤͦͫͭ͟ Ή͙ͭ 

ͨͪͦͼ͔ͫͫ· ͍ͫͨͦͫͦ͋ͫͭͯΌͭ ͙ͤͦͪͣ͊͊͘͡ͼ͙͙ Ήͣͦͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͫͦͫͭͦΎ͙ͤΎ ͙ ͙͔͙ͫͤ͗ͤΌ ͔͍͙ͭͪͦ͗ͤͦͫͭΦ 

˾͔ͯ͘͡Έͭ͊ͭ· ͙͙ͤ͟͡;͔͙ͫ͟ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͨͦ͊͘͟·͍͊ΌͭΣ ;ͭͦ ͙͙͍ͫͭ͊ͤ͒͊ͪͭͪͦ͊ͤͤ͘·͔ Ήͫͭͪ͊ͭ͟͟· 

͍͔ͪͦ͋ͦ͘Ύ όͫ ͔͙͔ͫͦ͒ͪ͗͊ͤͣ ͎͙͔͙ͨͪͼ͙ͤ͊ лΣо҈ ͙ ͎͙͔ͨͪͺ͙ͦͪͤ͊ нςп҈ύ ͔͙͒ͣͦͤͫͭͪͪͯΌͭ Ήͺͺ͔͙͍ͭͤͦͫͭ͟ΈΣ 

͍͙ͫͦͨͦͫͭ͊ͣͯΌ ͫ ͔͚͍͙͔͒ͫͭͣ ͔͔͙͍ͫͭͤ͟͡·ͻ ͙͎͙͙͍ͤ͋ͭͦͪͦ ͎ͦ͋ͪ͊ͭͤͦͦ ͊͘ͻ͍͊ͭ͊ ͔͙ͫͪͦͭͦͤͤ͊ ό˿ˮ˻˭˿ύΣ ͙ͭ͊͟ͻ ͊͟͟ 

ͺ͔͙ͯͦͫͭͤ͟͡Σ ͔͙ͫͪͭͪ͊ͤ͡ ͙ ͼ͙ͭ͊ͦͨͪ͊ͣ͡Φ ́͊͟Σ ͍ ͔͙͔ͣͭ͊͊ͤ͊͘͡ !ǇŀȅŘƛƴ Ŝǘ ŀƭΦ όнлннύ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͍͔ͪͦ͋ͦ͘Ύ 

͙ͨͪ ͖͎͚ͦ͟͡ ͙ ͔͔͚ͯͣͪͤͤͦ ͔͔͙͙͒ͨͪͫͫ ͍͙ͫͦͫͭ͊͊͡ слςтл҈Σ ͎ͭͦ͒͊ ͊͟͟ ͯ ͺ͔͙ͯͦͫͭͤ͊͟͡ Ήͭͦͭ ͔ͨͦ͊͊ͭ͘͟͡Έ 

͙͎͒ͦͫͭ͊͡ срςтн҈Φ ˽͙ͪ Ήͭͦͣ ;͊ͫͭͦͭ͊ ͨͦ͋ͦ;ͤ·ͻ Ήͺͺ͔͍ͭͦ͟ ͯ ͨ ͊ͼ͙͔͍ͤͭͦΣ ͙͙͍ͨͪͤͣ͊΄͙ͻ ͍͔͚ͪͦ͋ͦ͘Σ ͋·͊͡ ͍ 

нΣр ͪ͊͊͘ ͙͔ͤ͗Σ ;͔ͣ ͯ ͙͙͍ͨͪͤͣ͊΄͙ͻ ͙͔͙ͫͤͭͭ;͔͙͔ͫ͟ ͔ͨͪͨ͊ͪ͊ͭ·Φ 

˻͒ͤ͊ͦ͟ ͍ ͻ͔ͦ͒ ͙͊ͤ͊͊͘͡ ͔ͭ͊͗͟ ͋·͙͡ ͍·Ύ͍͔ͤ͡· ͫͯ΅͔͍͔ͫͭͤͤ·͔ ͙͙ͪͫ͟Σ ͍ͫΎ͊ͤͤ͘·͔ ͫ 

ͺ͙͔͙͊ͪͣ͊ͦͤͭ͟͟;͔͙͙ͫͣ͟ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ͙ͣΦ ͍͔̂ͫͭ͊ͤͦͤͦ͡Σ ;ͭͦ ͍͔͚ͪͦ͋ͦ͘ ͙͍͙͔͊ͭͪͯͭ͟ ͙ͦ͘ͺ͔͔ͪͣͤͭ· 

͙͔ͫͫͭͣ· ͼ͙ͭͦͻͪͦͣ͊ tпрл ό/¸tо!пΣ /¸tн/фΣ /¸tн/мфύΣ ͊ ͔ͭ͊͗͟ ͭͪ͊ͤͫͨͦͪͭͤ·͚ ͔͋ͦ͟͡ tπ͎͙͔͙ͦͨͪͦͭͤ͟͡Φ ̏ͭͦ 

͙͍͙ͨͪͦ͒ͭ ͟ ͔ͯͫͦͪͤͤͦͣͯ͟ ͔͙ͣͭ͊͋ͦͣͯ͘͡ ͪΎ͒͊ ͔͍͔͊ͪͫͭͤͤ͟͡·ͻ ͔͍ͫͪ͒ͫͭΣ ͍͟͡Ό;͊Ύ ͔ͨͪͦͪ͊͡Έͤ·͔ 

ͦͤͭͪ͊͟ͼ͔͙͍ͨͭ·Σ ͙͎͊ͤͭͦ͊ͯ͟͡Ύͤͭ·Σ ͙͔͍͙͊ͤͭͪͭͪͦͪͯͫͤ·͔Σ ͙͍ͨͪͦͭͦͦͨͯͻ͔͍ͦ͡·͔ ͙ ͙͔͙͍ͣͣͯͤͦͫͯͨͪͫͫͤ·͔ 

͔ͨͪͨ͊ͪ͊ͭ·Φ ˤ ͔ͪͯ͘͡Έ͔ͭ͊ͭ ͙ͻ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙Ύ ͍ ͍͙ͪͦ͟ ͙͔ͫͤ͗͊ͭͫΎΣ ͊ ͔͔͍͙ͭͪ͊ͨͭ;͔͙͚ͫ͟ Ήͺͺ͔ͭ͟ ͔͍͔ͦͫ͊͋͊ͭ͡Φ ˤ 

нлно ͎ͦ͒ͯ ˩͍͔͚͔ͪͦͨͫͦ͟ ͎͔͍͊ͤͭͫͭͦ ͨͦ ͔͍͔͊ͪͫͭͤͤ͟͡·ͣ ͔͍ͫͪ͒ͫͭ͊ͣ ͦͺ͙ͼ͙͊͡Έͤͦ ͍͟͡Ό;͙ͦ͡ ͍͔͚ͪͦ͋ͦ͘ ͍ 

͙ͫͨͫͦ͟ ͔͙͚ͪ͊ͫͭͤΣ ͫͨͦͫͦ͋ͤ·ͻ ͍·͘·͍͊ͭΈ ͙͙ͤ͟͡;͔͙ͫ͟ ͤ͊͘;͙ͣ·͔ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͫ ͔͍͙͊ͪͫͭ͊ͣ͟͡Φ 

˴͔ͪͦͣ ͎ͭͦͦΣ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͙ͨͦ͊͊͘͟͡Σ ;ͭͦ ͙͖ͨͪͣ ͍͔ͪͦ͋ͦ͘Ύ ͍ ͫͦ;͔͙͙ͭ͊ͤ ͫ ͙͔͔͙͊ͤͭ͒ͨͪͫͫ͊ͤͭ͊ͣ 

͎ͪͯͨͨ· ˿ˮ˻˭˿ ͔ͣͦ͗ͭ ͙͍͔͙ͨͪͫͭ ͟ ͍͙͙ͪ͊ͭ͘Ό ͔͙͍͎ͫͪͦͭͦͤͤͦͦͦ ͙ͫͤ͒ͪͦͣ͊ τ ͦ ͎ͨ͊ͫͤͦͦ ͫͦͫͭͦΎ͙ͤΎΣ 

͍ͫͦͨͪͦͦ͗͒͊Ό΅͔͎ͦͫΎ ͎͙͔͔͙͔͚ͨͪͭͪͣΣ ͫͨͯͭ͊ͤͤͦͫͭΈΌ ͙ͫͦͤ͊ͤ͘ΎΣ ͎͙ͫͯ͒ͦͪͦ͊ͣ ͙ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͔͔ͫͪ͒;͎ͤͦͦ 

͙ͪͭͣ͊Φ ̏ͭͦͭ ͙ͫͤ͒ͪͦͣ ;͊΅͔ ͤ͊͋͡Ό͒͊ͫ͡Ύ ͯ ͨ͊ͼ͙͔͍ͤͭͦΣ ͍͔ͫͦͣ΅͍͊΄͙ͻ ͙͖ͨͪͣ ͍͔ͪͦ͋ͦ͘Ύ ͫ ͺ͔͙ͯͦͫͭͤͦͣ͟͡ 

͙͙͡ ͔͙ͨ͊ͪͦͫͭͤͦͣ͟Φ 

ˤ·͍ͦ͒· ͙ ͒͊͡Έ͔͚ͤ΄͙͔ ͔͔͙͍ͨͪͫͨͭ͟· ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 

˭͍͔͚ͪͦ͋ͦ Ύ͍͡Ύ͔ͭͫΎ Ήͺͺ͔͙͍ͭͤ͟·ͣ ͙ͨͪͪͦ͒ͤ·ͣ ͙͔͔͊ͤͭ͒ͨͪͫͫ͊ͤͭͦͣΣ ͍͔͖ͨͦ͒ͭͪ͗͒ͤͤ·ͣ 

͙͙ͤ͟͡;͔͙͙ͫͣ͟ ͒͊ͤͤ·͙ͣΣ ͦ͒ͤ͊ͦ͟ ͔͎ͦ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͖ͦͫͭ͊ͭͫΎ ͨͦ͒ ͍ͦͨͪͦͫͦͣ ͙ͨͪ ͔ͤͫͦ͋͡Ό͔͙͙͒ͤ 

͙͍͒ͦͪͦͦ͘͟ ͙ ͙ͨͪ ͫͦ;͔͙͙ͭ͊ͤ ͫ ͎͙͙͒ͪͯͣ ͔͍͙͊ͪͫͭ͊ͣ͟͡Φ ˤ ͋ͯ͒ͯ΅͔ͣ ͟͡Ό;͔͍͚ͦ ͊͒͊͘;͔͚ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͔ͫͭ͊ͤͭ 

ͪ͊ͪ͊͋ͦͭ͊͘͟ ͙͙͍ͫͭ͊ͤ͒͊ͪͭͪͦ͊ͤͤ͘·ͻ ͺ͙͔͍ͭͦͨͪͨ͊ͪ͊ͭͦ ͫ ͭͦ;ͤ·ͣ ͔ͦͤͭͪͦͣ͟͡ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͙ ͎͙͔͙ͨͪͼ͙ͤ͊ ͙ 

͎͙͔ͨͪͺ͙ͦͪͤ͊Σ ͊ ͔ͭ͊͗͟ ͙ͨͦͫ͟ ͍ͤͦ·ͻ ͙͍ͨͪͦͦ͒ͤ͘·ͻ ͍͔΅͔͍ͫͭΣ ͫͦͻͪ͊ͤΎΌ΅͙ͻ ͔͔͍͙ͭͪ͊ͨͭ;͔͙͚ͫ͟ Ήͺͺ͔ͭ͟ ͔͋͘ 

͔͔͔ͤ͗͊ͭ͡͡Έͤ·ͻ ͍͙͔͚͍͙͚͊ͣͦ͒ͫͭ͘Φ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͨͦ͒ͻͦ͒ ͟ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ό ͍͔ͪͦ͋ͦ͘Ύ ͔͒ͦ͗ͤ͡ ͋·ͭΈ 
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͍ͦͫͤͦ͊ͤ ͤ͊ ͙ͨͪͤͼ͙ͨ͊ͻ ͔͒ͦ͊͊ͭ͘͟͡Έ͚ͤͦ ͔͙ͣ͒ͼ͙ͤ· ͙ ͺ͎͙͊ͪͣ͊ͦͦ͟͡;͔͚ͫͦ͟ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ bŀǝƻƴŀƭ LƴǎǝǘǳǘŜǎ ƻŦ IŜŀƭǘƘ όbLIύΦ {ǘΦ WƻƘƴΩǎ ²ƻǊǘ ŀƴŘ 5ŜǇǊŜǎǎƛƻƴΥ /ƭƛƴƛŎŀƭ 9ǾƛŘŜƴŎŜ wŜǾƛŜǿΦ ς нлноΦ ς 

¦w[Υ ƘǧǇǎΥκκǿǿǿΦƴŎŎƛƘΦƴƛƘΦƎƻǾκƘŜŀƭǘƘκǎǘπƧƻƘƴǎπǿƻǊǘ 

нΦ 9ǳǊƻǇŜŀƴ aŜŘƛŎƛƴŜǎ !ƎŜƴŎȅ ό9a!ύΦ !ǎǎŜǎǎƳŜƴǘ ǊŜǇƻǊǘ ƻƴ IȅǇŜǊƛŎǳƳ ǇŜǊŦƻǊŀǘǳƳ [Φ ς нлнпΦ ς ¦w[Υ 

ƘǧǇǎΥκκǿǿǿΦŜƳŀΦŜǳǊƻǇŀΦŜǳκ 

оΦ !ǇŀȅŘƛƴ 9Φ!Φ Ŝǘ ŀƭΦ ! ǎȅǎǘŜƳŀǝŎ ǊŜǾƛŜǿ ŀƴŘ ƳŜǘŀπŀƴŀƭȅǎƛǎ ƻŦ {ǘ WƻƘƴΩǎ ǿƻǊǘ ŦƻǊ ǘƘŜ ǘǊŜŀǘƳŜƴǘ ƻŦ ƳŀƧƻǊ 

ŘŜǇǊŜǎǎƛǾŜ ŘƛǎƻǊŘŜǊΦ ς W!a! tǎȅŎƘƛŀǘǊȅΣ нлннΦ ς ±ƻƭΦ тфόрύΦ ς tΦ пнтςпоуΦ 

пΦ bƎ vΦ·ΦΣ ±ŜƴƪŀǘŀƴŀǊŀȅŀƴŀƴ bΦΣ Iƻ /Φ¸Φ·Φ /ƭƛƴƛŎŀƭ ǳǎŜ ƻŦ IȅǇŜǊƛŎǳƳ ǇŜǊŦƻǊŀǘǳƳ ό{ǘ WƻƘƴΩǎ ǿƻǊǘύ ƛƴ 

ŘŜǇǊŜǎǎƛƻƴΥ ! ƳŜǘŀπŀƴŀƭȅǎƛǎΦ ς WƻǳǊƴŀƭ ƻŦ !ũŜŎǝǾŜ 5ƛǎƻǊŘŜǊǎΣ нлноΦ ς ±ƻƭΦ опнΦ ς tΦ прςрпΦ 

ϭ ́͊ͻ·͍ͪͦ͊ ˸ΦˣΦΣ нлнр 
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˸͙͍ͯͣͤͦ ˿͔ͪ͒͊ͪ ˢ΄͙ͪ͒ͯͪ͒·͔͍͙; 

͔͙͚́ͯͪͣͤͫ͟͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͚ ͙͙ͤͫͭͭͯͭ 

̊·ͻ͙͔͍͊ ˢ͚ͤͯͪ ˥͎͔͙͔͍ͯ͒ͤ͊͡͡ 

͔͙͚́ͯͪͣͤͫ͟͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͚ ͙͙ͤͫͭͭͯͭ 

˽ͦͭ;·͍ͦ͟ ˨͍͔͎͔͙ͦͭ͒͡͡ 

͔͙͚́ͯͪͣͤͫ͟͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͚ ͙͙ͤͫͭͭͯͭ 

͎Φ ˨͊΄͎ͦͯ͘Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˾ˢ˭˾ˢˣ˻́˴ˢ ˽˾˻˥˾ˢ˸˸̍ ˨˶̒ ˾ˢ˿̉˫́ˢ ˨˻˭ ˶˩˴ˢ˾˿́ˤ˩˹˹̍̆ ˿˾˩˨˿́ˤ 

 ̂  ˿˩˶̎˿˴˻̆˻˭̒˯˿́ˤ˩˹˹̍̆ ˬˮˤ˻́˹̍̆ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͔͍͔ͨͪ͒ͫͭ͊ͤ͡ ͦ͋ͦͪ͘ ͍͔͔ͫͦͪͣͤͤ·ͻ ͎ͨͪͦͪ͊ͣͣͤ·ͻ ͔ͪ΄͔͙͚ͤ ͙ ͎͙͙͊ͦͪͭͣ͡;͔͙ͫ͟ͻ ͨͦ͒ͻ͍ͦ͒ͦΣ 

͙͔ͨͪͣͤΎ͔ͣ·ͻ ͒͡Ύ ͪ͊ͫ;͖ͭ͊ ͒ͦ͘ ͔͍͔͊ͪͫͭͤͤ͟͡·ͻ ͔͍ͫͪ͒ͫͭ ͯ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͍͗ͦͭͤ·ͻΦ ͔̇͡ΈΌ 

͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ Ύ͍͡Ύ͔ͭͫΎ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͙Ύ ͙ ͙͊ͤ͊͘͡ ͫͯ΅͔͍ͫͭͯΌ΅͙ͻ ͼ͙ͺ͍ͪͦ·ͻ ͙͔͍ͤͫͭͪͯͣͤͭͦΣ ͍͟͡Ό;͊Ύ 

Ή͔ͫͨͪͭͤ͟·͔ ͙͔ͫͫͭͣ·Σ ͙ͣͦ͋͡Έͤ·͔ ͙͔͙ͨͪͦ͗ͤ͡ΎΣ ͔͙͊ͦͣͭͪ͡͡;͔͙͔ͫ͟ ͙ ͺ͙͔͙͊ͪͣ͊ͦͤͭ͟͟;͔͙͔ͫ͟ ͔͙ͣͦ͒͡Σ ͊ 
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DEVELOPMENT OF A PROGRAM FOR CALCULATING DRUG DOSAGES IN FARM ANIMALS 

 

Abstract 

The article presents a review of modern software solutions and algorithmic approaches used to 

calculate drug dosages in farm animals. The aim of the study is to systematize and analyze existing digital 

tools, including expert systems, mobile applications, allometric and pharmacokinetic models, as well as 

automated dosing devices. As a result, the main principles of dosage system development are summarized, 

and their advantages and limitations are highlighted. The paper discusses trends in the automation of 

veterinary medicine and the prospects for implementing digital technologies in practice. 
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˸͙ͦ͋͡Έͤ·͔ ͙ ͍͔͋-͙͔͙ͨͪͦ͗ͤ͡ΎΥ ͍ ͔͙͔ͨͦͫ͒ͤ͡ ͎ͦ͒· ͨͦΎ͍͙͙ͫ͡Έ ͯ͒ͦ͋ͤ·͔ ͙͔͙ͨͪͦ͗ͤ͡Ύ ͒͡Ύ 

ͫͣ͊ͪͭͺ͍ͦͤͦ ͙ ͍͔͋-ͨͦͪͭ͊͡·Φ ˻͙ͤ ͔ͫͦ͒ͪ͗͊ͭ ͍͔ͫͭͪͦͤͤ·͔ ͊͟͡Έͯ͟͡Ύͭͦͪ· ͒ͦ͘ ͨͦ ͪ͊ͤ͘·ͣ ͔ͨͪͨ͊ͪ͊ͭ͊ͣ ͙ 

https://www.frontiersin.org/journals/veterinary-science/articles/10.3389/fvets.2024.1349188/full#:~:text=To%20address%20the%20global%20threat,optimal%20selection%2C%20dose%2C%20route%20of
https://www.frontiersin.org/journals/veterinary-science/articles/10.3389/fvets.2024.1349188/full#:~:text=appropriate%20antimicrobials%20and%20determining%20the,reducing%20antimicrobial%20usage%20and%20hospital
https://www.frontiersin.org/journals/veterinary-science/articles/10.3389/fvets.2024.1349188/full#:~:text=Introduction%3A%20Digital%20clinical%20decision%20support,to%20support%20diagnosis%20and%2For%20treatment
https://www.frontiersin.org/journals/veterinary-science/articles/10.3389/fvets.2024.1349188/full#:~:text=To%20address%20the%20global%20threat,optimal%20selection%2C%20dose%2C%20route%20of
https://www.jbclinpharm.org/articles/a-simple-practice-guide-for-dose-conversion-between-animals-and-human.html#:~:text=Interspecies%20allometric%20scaling%20for%20dose,equivalent%20dose%20is%20also%20briefed
https://apni.ru/article/8121-doklinicheskie-i-klinicheskie-issledovaniya#:~:text=URL%3A%20https%3A%2F%2Fapni.ru%2Farticle%2F8121
https://www.frontiersin.org/journals/veterinary-science/articles/10.3389/fvets.2024.1349188/full#:~:text=VetAfrica,estimate%20the%20probabilities%20of%20diseases
https://www.frontiersin.org/journals/veterinary-science/articles/10.3389/fvets.2024.1349188/full#:~:text=Introduction%3A%20Digital%20clinical%20decision%20support,to%20support%20diagnosis%20and%2For%20treatment
https://www.frontiersin.org/journals/veterinary-science/articles/10.3389/fvets.2024.1349188/full#:~:text=Most%20reported%20methods%20included%20Bayesian,estimate%20the%20probabilities%20of%20diseases
https://www.frontiersin.org/journals/veterinary-science/articles/10.3389/fvets.2024.1349188/full#:~:text=Most%20reported%20methods%20included%20Bayesian,estimate%20the%20probabilities%20of%20diseases
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;͊ͫͭͦ ͍ͫΎ͊ͤ͘· ͫ Ή͔ͭͪͦͤͤ͟͡·͙ͣ ͍ͫͨͪ͊ͦ;͙͙ͤ͊ͣ͟ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͔͍ͨͪͨ͊ͪ͊ͭͦΦ ˹͔ͦͭͦͪ͟·͔ ͙͔͙ͨͪͦ͗ͤ͡Ύ 

͙ͫͨͦ͡Έͯ͘Όͭ ͎͙͊ͦͪͭͣ͡· ͔͙ͨͪͫͦͤ͊͊͘͡ͼ͙͙Υ ͊ͨͪ͊͘΄͙͍͊Όͭ ͔ͨ͊ͪ͊ͣͭͪ· ͙͍͎͗ͦͭͤͦͦ ͙ ͋·ͫͭͪͦ ͍·͒͊Όͭ ͭͦ;ͤ·͚ 

ͪ͊ͫ;͖ͭ ͦ͋Ά͖ͣ͊ ͙͙͡ ͙ͦ͟͡;͔͍ͫͭ͊ ͔͍ͨͪͨ͊ͪ͊ͭͦ [3]. 

ˮ͔͎͙͍ͤͭͪͪͦ͊ͤͤ·͔ ͍͙͙͍͊ͭͦͣ͊ͭͪͦ͊ͤͤ͘·͔ ͙͔ͫͫͭͣ·Υ ͒͡Ύ ͨͪͦͣ·΄͔͎ͤͤͦͦ͡ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊ 

͙͔ͣΌͭͫΎ ͊ͨͨ͊ͪ͊ͭͤͦ-͎ͨͪͦͪ͊ͣͣͤ·͔ ͔ͦͣͨͫ͟͟͡·Σ ͍͙͊ͭͦͣ͊ͭ;͔͙ͫ͟ ͙͒ͦͪͯ͘Ό΅͙͔ ͔͍͊ͪͫͭ͊͟͡ ;͔͔ͪ͘ ͍ͦ͒ͯ ͙͙͡ 

ͦͪͣ͟Φ ͙͔́͊͟ ͙͔ͫͫͭͣ· ͫͦ;͔ͭ͊Όͭ Ή͔͙ͭͪͦͤͯ͟͟͡ ͙ ˽˻ ͒͡Ύ ͭͦ;͎ͤͦͦ ͔͔ͤͨͪͪ·͍͎ͤͦͦ ͍͍͔͔͙͒ͤΎ ͔͍͔͊ͪͫͭͤͤ͟͡·ͻ 

ͦͤ͟ͼ͔͍ͤͭͪ͊ͭͦΦ ̆ͦͭΎ ͙ͦͤ ͔͔ͨͪ͗͒ ͍͔͎ͫͦ ͊ͨͨ͊ͪ͊ͭͤ·͔Σ ͙ͻ ͎͙ͦ͊͟͡ ͖͊͒͊ͭͫ͘Ύ ͎ͨͪͦͪ͊ͣͣͤͦ. 

˻͔͙͔͋ͫͯ͗͒ͤ. ͔͔́ͤ͒ͤͼ͙͙ ͍ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙͙ ͙͍͙͒ͦͪͦ͊ͤ͘Ύ ͍ ͍͔͔͙͙͙ͭͪͤ͊ͪ ͍ͫΎ͊ͤ͘· ͫ ͍͙͙͔ͪ͊ͭͣ͘ 

ζ͔ͨͪͼ͙͙͎ͦͤͤͦͦ͘η ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊ ͙ ͼ͙ͺ͍͙ͪͦ͊͘ͼ͙͙Φ ˤ͔͖͒ͭͫΎ ͙͍͔͊ͭͤͦ͟ ͍͔͔͙͔ͤ͒ͪͤ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ 

͙͔ͫͫͭͣΣ ͦ͋Ά͔͙͒ͤΎΌ΅͙ͻ ͯ;͖ͭ ͙͍͗ͦͭͤ·ͻΣ ͙͙͎ͣͦͤͭͦͪͤ ͍͒ͦͪͦ͘ΈΎ ͙ ͪ͊ͫ;͖ͭ ͔͡;͔͋ͤ·ͻ ͔͙ͣͪͦͨͪΎ͙͚ͭΦ ˽͙ͪ 

Ήͭͦͣ ͎͙͔ͣͤͦ ͍͔͔ͫͦͪͣͤͤ·͔ ͙͔ͫͫͭͣ· ͪ͊ͪ͊͋͊ͭ͘·͍͊ΌͭͫΎ ͒͡Ύ ͪͯͨͤ͟·ͻ ͙ ͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫ͟ ͦͫͤ͊΅͖ͤͤ·ͻ 

ͻͦ͘Ύ͚͍ͫͭ [2]. 

˻͍ͫͤͦͤ·͔ ͔ͨͪͦ͋ͣ͡· ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙͙ ͙͍͙͒ͦͪͦ͊ͤ͘Ύ ͍͟͡Ό;͊Όͭ ͔ͤ͒ͦͫͭ͊ͭͦ͟ ͙ͯͤͺ͙ͼ͙͍ͪͦ͊ͤͤ·ͻ 

͒͊ͤͤ·ͻΣ ͙ͫͦ͗ͤͦͫͭ͡ ͍͙͊͒͊͡ͼ͙͙ ͎͙͍͊ͦͪͭͣͦ͡ ͤ͊ ͔ͪ͊͡Έͤ·ͻ ͙͍͗ͦͭͤ·ͻΣ ͊ ͔ͭ͊͗͟ ͍͍ͨͪ͊ͦ·͔ ͙ ͔͎ͪͯ͡Ύͭͦͪͤ·͔ 

͎͙ͦͪ͊ͤ;͔͙ͤΎΦ 

˿͙ͨͫͦ͟ ͙ ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͡ ͙͔ͭͪ͊ͭͯͪ·: 

1. Yusuf H., Hillman A., Stegeman J.A., Cameron A., Badger S. Expanding access to veterinary clinical decision 

support in resource-limited settings: a scoping review of clinical decision support tools in medicine and 

antimicrobial stewardship. Front. Vet. Sci. 2024;11:1349188. DOI:10.3389/fvets.2024.1349188. 

2. Nair A.B., Jacob S. A simple practice guide for dose conversion between animals and human. J. Basic Clin. 

Pharm. 2016. 

3. ˿͍͙͊ͼ͙͚͟ ˸ΦˤΦΣ ˿͔ͪΌ͍ͦ͟ ˩Φ˹Φ ˨͙͙ͦͤ͟͡;͔͙͔ͫ͟ ͙ ͙͙ͤ͟͡;͔͙͔ͫ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͺ͙͔͙͙͊ͪͣ͊ͦͤͭ͟͟͟ 

͙͍͙͔͎͊ͤͭͪͯͤͭͤͦͦ͡ ͔͍ͫͪ͒ͫͭ͊ ͺ͙͙ͭͦͪͭ͊ͤͦͤ͘Φ ˸͔͙͊ͭͪ͊͡· ͦͤ͟ͺ͔͔ͪͤͼ͙͙ ζ˿͍͔͔ͦͪͣͤͤ͊Ύ ͙͎ͨ͊ͪ͊͒ͣ͊ 

͍͙͙ͪ͊ͭ͘Ύ ͙ͤ͊ͯ͟Σ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύη ό͔ͫ͟ͼ͙Ύ ζ˸͔͙͒ͼ͙ͤ͊ ͙ ͺ͊ͪͣ͊ͼ͙ΎηύΦ 2024 (Ύ͍ͤ͊ͪΈ). 

ϭ˸͙͍ͯͣͤͦ ˿. .s, ̊ ·ͻ͙͔͍͊ ˢ. .˥, ˽ ͦͭ;·͍ͦ͟ ˨., 2025 

 

  

https://www.frontiersin.org/journals/veterinary-science/articles/10.3389/fvets.2024.1349188/full#:~:text=tools%20using%20Bayesian%20algorithms%20and,that%20CDS%20tools%20with%20the
https://www.frontiersin.org/journals/veterinary-science/articles/10.3389/fvets.2024.1349188/full#:~:text=aquaculture%20%2834%2C%2035%29,In%20these%20cases%2C%20having
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˴͙͍ͪ;͙͍ͦ͊͟ ˢ͙ͤ͊ͫͭ͊ͫΎ ˤ͙͍͍͊͒ͫ͊ͦͤ͊͡͡ 

˥͔͙͚ͪͦ͒ͤͤͫ͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͙͔͙ͣͤ ͙̒ͤ͟ ˴ͯͨ͊͡· 

͎Φ ˥ͪͦ͒ͤͦΣ ˣ͔͊ͪͯͫ͡Έ 

˹͊ͯ;ͤ·͚ ͍͙͔ͪͯͦͦ͒ͭ͟͡ΈΥ ͔͔͎͍͙̊ͦ͡; ˹͊ͭ͊͡ΈΎ ˸͙͍͊ͫͣͦͤ͊͟ 

˴͙͊ͤ͒͒͊ͭ ͙͍͍͔ͫͯͫͫͭͦ͒͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭ,  

͍͔͊͒ͯ͘Ό΅͙͚ ͊͟ͺ͔͚͒ͪͦ ͙͚͒͊ͤ͊͘ ͺ͊ͯ͟͡Έ͔ͭͭ͊ ͙͍ͫͯͫͫͭ͟ ͙ ͙͚͒͊ͤ͊͘ 

˥͔͙͚ͪͦ͒ͤͤͫ͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͙͔͙ͣͤ ͙̒ͤ͟ ˴ͯͨ͊͡·Σ  

˥ͪͦ͒ͤͦΣ ˣ͔͊ͪͯͫ͡ΈΣ 

 

˴˾̍˶̎̒ ˤ˨˻̆˹˻ˤ˩˹ˮ̒Υ ˶ˢ˿́˻̉˴ˮ ˤ ˿ˮ˸ˤ˻˶ˮ˴˩ ˮ˭˻ˣ˾ˢ˭ˮ́˩˶̎˹˻˥˻ 

 ˮ ˿˴̂˿˿́ˤˢ ˮ ˢ˾̆ˮ́˩˴́̂˾̍ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͊ͫͭͦ͡;͊͟ ͊͟͟ ͙͍ͫͣͦ͡Σ ͦͭͦͪ͟·͚ ͔͙͙ͨͪͦ͒;͔͙ͫ͟ ͙ͫͨͦ͡Έ͍ͦ͊ͫ͘͡Ύ 

ͻ͙͙ͯ͒ͦ͗ͤ͊ͣ͟ ͒͡Ύ ͙͙ͨͪ͒͊ͤΎ ͙͙͙͒ͤ͊ͣ͟ ͫΌ͔͗ͭ͊ͣ ͙͊ͪͭͤ͟Σ ͔͔ͨͪ͒͊;͙ ͔͔͔͎ͦͨͪ͒ͤͤͦͦ͡ ͔͙ͤ͊ͫͭͪͦͤΎΦ ˢ͙ͤ͊͘͡ 

͍͔͔ͨͪͦ͒ͤ ͤ͊ ͙͔͔ͨͪͣͪ ͔ͨͦͦͭͤ͡ ͙ͭ͊͟ͻ ͻ͙͍ͯ͒ͦ͗ͤͦ͟Σ ͊͟͟ ˤ͔͊ͫͤͼ͍ͦΣ ̑ͦͤΣ ͍̒͋ͦͦ͟͡Σ ˻͙͔ͫͨͤͦ͟Σ ˶͙͔ͦͪͣͪΣ 

˨͙͊͡ ͙ ͎͙͒ͪͯͻΦ ˽ͦ͊͊ͤͦ͘͟ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͙ͫͭͪͦͤΎ ͔ͭ͊͡ ͊ͫͭͦ͡;͙͟ ͙ ͨͦͪΎ͒͊͟ ͔͖ ͎͔͍͙ͤ͒ͦ͊ͤ͘Ύ ͍ 

͊ͪͻ͙͔͔ͭͭͯͪ͟Φ ˿͔͒͊ͤ͡ ͍·͍ͦ͒Σ ;ͭͦ ͊ͫͭͦ͡;͊͟ ͊ͫͫͦͼ͙͙͔ͪͯͭͫΎ ͫ ͙ͪ͊͘͡;ͤ·͙ͣ ͼ͔ͤͤͦͫͭΎ͙ͣ ͙ ͙͔͒Ύ͙ͣ ͍ 

͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͍͔͔͙ͪͣͤ ͙ ͯ͟͡Έ͎ͭͯͪͤͦͦ ͔ͦͤͭͫͭ͊͟͟Φ  

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ 

͊͡ ͫͭͦ;͊͟Σ ͙͍ͫͣͦ͡Σ ͙͙͔ͦ͋ͪ͊ͭ͘͘͡Έ͔ͤͦ ͙͍ͫͯͫͫͭͦ͟Σ ͊ͪͻ͙͔ͭͭͯͪ͊͟Φ 

 

Krivchikova Anastasia V.  

Yanka Kupala State University of Grodno 

Grodno, Belarus 

 

WINGS OF INSPIRATION: SWALLOWS IN THE SYMBOLISM OF FINE ARTS AND ARCHITECTURE 

 

Abstract 

This article examines the swallow as a symbol that has been periodically used by artists to add 

dynamism to their paintings and convey a specific mood. The analysis examines paintings by artists such as 

Vasnetsov, Yuon, Yablokov, Osipenko, Lorimer, Dali, and others. The use of the swallow's body structure and 

nesting pattern in architecture is demonstrated. It is concluded that the swallow is associated with different 

values and ideas depending on the time and cultural context. 

Keywords: 

swallow, symbol, fine art, architecture. 

 

˶͊ͫͭͦ;͙͟ ͔ͪ͒ͦ͟ ͙͙͍͙͒ͦͣͤͪͦ͊͡ ͤ͊ ͨͦͦͭͤ͊͡ͻ ͻ͙͍ͯ͒ͦ͗ͤͦ͟Σ ͦ͒ͤ͊ͦ͟ ͙ͻ ͊͘;͊ͫͭͯΌ ͙͙ͦ͋ͪ͊͗͊͘͡ ͤ͊ 

͙͊ͪͭͤ͊͟ͻ ͊͟͟ ͔͙͔͒ͦͨͦͤͤ͡ ͟ ͫΌ͔͗ͭͯΣ ͊͟͟ ͔͙͚ͤ͟ ͙͍ͫͣͦ͡Σ ͦͭͦͪ͟·͚ ͍ ͚ͭͦ ͙͙͡ ͙͚ͤͦ ͔͔ͣͪ ͔͔͍ͨͪ͒͊͊͡ 

͔͙͔ͤ͊ͫͭͪͦͤΣ ͙͙͍ͯͫ͊͡͡ ͙ͦͣͨͦ͘͟ͼ͙͔ͦͤͤͦ ͔͙͔ͨͦͫͭͪͦͤΦ ˶͊ͫͭͦ;͙͟ ͙͔ͣΌͭ ͙͘Ύ΅ͤ·͔ ͺͦͪͣ· ͙ ͎ͪ͊ͼ͙ͦͤ͘·͔ 

͙͙͙ͤ͡Σ ;ͭͦ ͔͔͒͊ͭ͡ ͙ͻ ͙͍͔͔ͨͪ͊ͭ͟͡͡Έͤ·͙ͣ ͒͡Ύ ͙͔͙ͦ͋ͪ͊͗ͤ͘Ύ ͍ ͙͍͙͙͗ͦͨͫΦ ˤ ͪ͊ͤ͘·ͻ ͯ͟͡Έͭͯͪ͊ͻ ͊ͫͭͦ͡;͙͟ 

͔͔ͤ͊͒ͤ͡· ͙ͪ͊͘͡;ͤ·͙ͣ ͙͍͙ͫͣͦ͡;͔͙͙ͫͣ͟ ͤ͊͘;͔͙ͤΎ͙ͣΣ ͍͟͡Ό;͊Ύ ͯ͒͊;ͯ ͙ ͊͘΅͙ͭͯΣ ;ͭͦ ͔ͭ͊͗͟ ͍͒ͦͻ͍ͤͦ͡Ύͦ͡ 
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ͻ͙͍ͯ͒ͦ͗ͤͦ͟Φ ˶͊ͫͭͦ;͙͟ ͊ͫͫͦͼ͙͙ͪͯΌͭͫΎ ͫ ͙ͨͪͻͦ͒ͦͣ ͍͔ͫͤ· ͙ ͍͔͙͔ͦ͋ͤͦͤͣ͡ ͙ͨͪͪͦ͒·Σ ;ͭͦ ͔͔͒͊ͭ͡ ͙ͻ 

͙͍͙ͫͣͦ͊ͣ͡ ͔ͤ͊͒͗͒· ͙ ͍͔͙ͦͪͦ͗͒ͤ͘ΎΦ ˣ͎͊ͦ͒͊ͪ͡Ύ ͍͔͚ͫͦ ͙ͫͨͦͫͦ͋ͤͦͫͭ ͟ ͋·ͫͭͪͦͣͯ ͙ ͔͎ͦͣͯ͟͡ ͔ͨͦͭͯ͡Σ ͙ͦͤ 

͙͍͙͙ͫͣͦͪͯ͘͡Όͭ ͍ͫͦ͋ͦ͒ͯ ͙ ͔͍͙͙ͤ͊ͫͣͦͫͭ͘ΈΦ ͙̏ͭ ͙ͨͭͼ· ͙͍͔ͫͭͤ͘· ͍͔͚ͫͦ ͙͍ͨͪΎ͊ͤͤͦͫͭ͘ΈΌ ͟ ͔ͨ͊ͪͭͤͪ͊ͣ ͙ 

͔ͣͫͭ͊ͣ ͎͔͍͙ͤ͒ͦ͊ͤ͘ΎΣ ;ͭͦ ͔͔͒͊ͭ͡ ͙ͻ ͙͍͙ͫͣͦ͊ͣ͡ ͍͔͙ͪͤͦͫͭ ͙ ͔͔͚ͫͣͤ·ͻ ͯ͘ ώмΣ ͫΦ мсфϐΦ 

͙͙̆ͯ͒ͦ͗ͤ͟ ͨͦ-ͪ͊ͤͦͣͯ͘ ͙͙ͦ͋ͪ͊͗͊͘͡ ͊ͫͭͦ͡;͔͟ ͍ ͍͙ͫͦͻ ͙͍͔͔͙ͨͪͦ͒ͤ͘ΎͻΣ ͪ͊ͤ͘·͚ ͍͊͒͟͡·͍͙͊͡ ͍ ͙ͤͻ 

ͫͣ·ͫ͡Φ 

ˤ͙ͭͦͪ͟ ˸͙ͻ͚͍͙͊ͦ͡; ˤ͔͊ͫͤͼ͍ͦ όмупуςмфнсύ ͤ͊ ͙͔͊ͪͭͤ͟ ζˢ͔ͤͯ͡΄͊͟η ͙ͤ͊ͨͫ͊͡ ͔͔͍͔͙͒ͪͤͫ͟ͻ 

͊ͫͭͦ͡;͔͟ ͫ ͙͔ͯ͒ͤͤͤ͡·ͣ ͍͙ͭͯͦ͡΅͔ͣΣ ͙͒ͤͤ͡·ͣ ͍͔ͪ͊͒ͦͤͤ͘·ͣ ͻ͍ͦͫͭͦͣΦ ˭͊ ͙͚ͫͨͤͦ ˢ͔ͤͯ͡΄͙͟ ͍͊ͭͦͪ 

͙͙ͦ͋ͪ͊͘͘͡ ΄͔ͫͭΈ ͊ͫͭͦ͡;͔͟Σ ͦͭͦͪ͟·͔ ͚ͫͨͦͦͤͦ͟ ͙ͫ͒Ύͭ ͤ͊ ͍͔͔ͭ͟ όͫͣΦ ͙ͪͫΦ мύΦ ˮ͔ͣͤͤͦ ͚͍͙͔ͫͨͦͦͫͭ͟ ͊ͫͭͦ͡;͔͟Σ 

͊ ͔ͤ ͙ͻ ͨͦͫͭͦΎ͔ͤͤͦ ͍͙͔͙͔͒͗ͤΣ ͨͦ͒;͔͙͍͔ͪ͊ͭ͟ ͎ͪͯͫͭΈ ˢ͔ͤͯ͡΄͙͟ ώнϐΦ 

˨͗ͦͤ ˥͔͙ͤͪ ˶͙͔ͦͪͣͪ όмурсςмфосύ ͍ ͙͔͊ͪͭͤ͟ ζ˽͔ͦͭ͡ ͊ͫͭͦ͡;͙͟η ͙͙ͦ͋ͪ͊͘͘͡ ͊ͫͭͦ͡;͔͟Σ 

͍͔ͫͦͪ΄͊Ό΅͙ͻ ͨͪͦ΅͊͡Έͤ·͔ ͙ͨͪͯΉͭ· ͍ Ύͫͤͦͣ ΄ͦͭ͊ͤ͒ͫͦͣ͟͡ ͔͔ͤ͋ όͫͣΦ ͙ͪͫΦ нύΦ ˹͊ ͔ͨͦͦͭͤ͡ ͻͦ͘Ύ͚͊͟ ͙ ͍͔͒ 

͔͖ ͒ͦ;͔͙ͪ ͙ͨͪ͡Έ͙ͤͯ͡ ͟ ͦͤͯ͟Σ ͪ͊͒ͦͫͭͤͦ ͤ͊͋͡Ό͒͊Ύ ͊͘ ͔ͨͦͭͦͣ͡ ͙ͨͭͼ ͤ͊͒ ͯͫ͊͒Έ͚͋ͦΣ ͙ ͙͡΄Έ ͫͭ͊ͪ΄͊Ύ ͒ͦ;Έ 

ͻͦ͘Ύ͚͙͟ ͔ͨͦͣͫͭΈΎ ͙ͨͪ͗͊͊͡ ͙͊͒ͦͤ͡ ͟ ͙͡ͼͯ ͙ ͨ͊͡;͔ͭΦ ˩͖ ͭΎ͎͙ͦͭͭ ͎͙ͦͪ͊ͤ;͔͙͔ͤ ͍ͫͦ͋ͦ͒·Φ ˻ͤ͊ ͻͦ;͔ͭ 

͍ͫͦ͋ͦ͒ͤͦ ͔ͭ͊ͭ͡ΈΣ ͊͟͟ ͊ͫͭͦ͡;͊͟Η ώоϐΦ 

 

 
˾͙ͫͯͤͦ͟ м ς ʕ Φ ʕ ͔͊ͫͤͼ͍ͦΦ ˢ͖ͤͯ͡΄͊͟Φ муум 

 
˾͙ͫͯͤͦ͟ н ς ˨ Φ ˶ ͙͔ͦͪͣͪΦ ˽͔ͦͭ͡ ͊ͫͭͦ͡;͙͟Φ мфлс 

 

˴͙ͦͤͫͭ͊ͤͭͤ ͔͍͙̅͒ͦͪͦ; ̑ͦͤ όмутрςмфруύΣ ͍͊ͭͦͪ ͙͊ͪͭͤ͟· ζ˴ͯͨͦ͊͡ ͙ ͊ͫͭͦ͡;͙͟Φ ͔͙͚̂ͫͨͤͫ͟ ͫͦ͋ͦͪ 

͙́ͪͦͼ͔-˿͔͎͙͔͍͚ͪͦ ͍͊ͪ͡·ηΣ ͙͙ͦ͋ͪ͊͘͘͡ ͊ͫͭͦ͡;͔͟Σ ͪͯ͗͊͟΅͙ͻͫΎ ͤ͊͒ ͙ͯͨͦ͊ͣ͟͡ ͍͊ͪ͡·Σ ͦͭͦͪ͟·͔ ͪ͊͒ͯΌͭͫΎ 

͔͔ͭͤͣͯ͡ ͫͦͤ͡ͼͯ ͙ ͔ͭͨͯ͡ όͫͣΦ ͙ͪͫΦ оύΦ ˣͦ͡Έ΄ͯΌ ;͊ͫͭΈ ͻͦͫͭ͊͡ ͙͔͊ͤͣ͊ͭ͘ ͔͚͔͔͋ͫͪ͊ͤ͟ ͙͔͔ͫͤ ͔ͤ͋ͦΣ ͍ ͦͭͦͪͦͣ͟ 

͙ͪͯ͗ͭ͟ ͔͍ͣͤͦ͗ͫͭͦ ͊ͫͭͦ͡;͔͟Φ ˮ͔ͣͤͤͦ ͊ͫͭͦ͡;͙͟ ͙ͦ͡ͼ͔͍ͭͦͪΎΌͭ ͚͍͙͔ͫͨͦͦͫͭ͟Σ ͙ͫͭ͊͋͡ΈͤͦͫͭΈ ͙ ;͔͔ͪ͘ Ήͭͦ 

ͫͦͫͭͦΎ͙͔ͤ ς ͟ ͪ͊ͫͦͭͯ ͍͍͚ͨͪ͊ͦͫ͊ͤͦ͡ ͍͔ͪ· ώпϐΦ 

͍̒͋ͦͦ͟͡ ˢ͙͚ͤ͊ͭͦ͡ ˮ͍͍͙͊ͤͦ; όмфммςмффнύ ͍ ͍͔͚ͫͦ ͙͔͊ͪͭͤ͟ ζ˶͊ͫͭͦ;͙͟η ͍·͘·͍͔͊ͭ ͯ ͙͔͔͚ͪͭ͘͡ ͍ 

͚͊ͦ͟͟-ͭͦ ͔͔ͣͪ Ήͣͦͼ͙ͦͤ͊͡Έͤ·͚ ͙ͦͭ͟͟͡Σ ;͍͍ͯͫͭͦ ͍ͫΎ͙͘ ͫ ͚ͪͦ͒ͤͦ ͙͚ͨͪͪͦ͒ͦΣ ͔͍͒ͭͫͭͦͣ ͙ ͤͦͫͭ͊͡Έ͎͙ΌΣ ;ͭͦ 

͋·ͦ͡ ͻ͔͊ͪ͊ͭͪͤͦ͟ ͒͡Ύ ͍͔͚ͫͦͭͫͦ͟ ͔͚͚ͨ͊͗ͤͦ͘ ͙͍͙͙͗ͦͨͫ όͫͣΦ ͙ͪͫΦ пύ ώрϐΦ 

ˢ͔ͫ͊ͤ͒ͪ͟͡ ˨͙͊͡ όмфлпςмфуфύ ͔ͭͦ͗ ͙ͫͨͦ͡Έ͍ͦ͊͘͡ ͊ͫͭͦ͡;ͯ͟ ͙ ͔͔ ͙͍ͫͣͦ͡ ͍ ͔ͤͦͭͦͪ͟·ͻ ͍͙ͫͦͻ ͪ͊͋ͦͭ͊ͻΦ 

ˤ мфрс ͎Φ ͦͤ ͫͦ͒͊͘͡ ͙͊ͪͭͤͯ͟ ζ˹͊ͭΌͪͣͦͪͭ ͍ ͍͙͔͙͙͒͗ͤη όͫͣΦ ͙ͪͫΦ рύΦ ˴ ͔ͣͦͣͤͭͯ ͙ͫͦ͒͊ͤ͘Ύ Ή͚ͭͦ ͪ͊͋ͦͭ· 

˨͙͊͡ ͔ͯ͗ ͍͙ͦͫͭ͊͡ ͫΌ͔͙ͪͪ͊ͣ͘͡ ͙ ͨͦͤͦͫͭ͡ΈΌ ͎͙ͨͦͪͯͫ͘͡Ύ ͍ ͭͦΣ ;ͭͦ ͦͤ ͤ͊͘·͍͊͡ ζ͊ͭͦͣͤ·ͣ ͙͙ͣͫͭͼ͙ͣͦͣ͘ηΦ 
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˾͙ͫͯͤͦ͟ о ς ˴ Φ ̑ ͦͤΦ ˴ͯͨͦ͊͡ ͙ ͊ͫͭͦ͡;͙͟Φ 

͔͙͚̂ͫͨͤͫ͟ ͫͦ͋ͦͪ ͙́ͪͦͼ͔-˿͔͎͙͔͍͚ͪͦ ͍͊ͪ͡·Φ мфнм 

 
˾͙ͫͯͤͦ͟ п ς s Φ ͍̒͋ͦͦ͟͡Φ ˶͊ͫͭͦ;͙͟Φ мфсм 

 

˨͙͊͡ ͍ ͙͔͊ͪͭͤ͟Σ ͔͚ͫͦͪ͟ ͍͔͎ͫͦΣ ͔͙ͫͭͪͣͫ͡Ύ ͔͔ͨͪ͒͊ͭΈ ͙͔͒Ό ͍͙͔͙͒͗ͤΎ ͙ ͙͔͔͙ͣͤͤ͘Ύ ͍ ͙ͫͭ͊ͭ;ͤͦͣ 

ͦ͋Ά͔͔ͭ͟Σ ;ͭͦ ͋ͪͦͫ͊ͦ͡ ͍·͍ͦ͘ ͙ͭͪ͊͒ͼ͙ͦͤͤͦͣͯ ͍͙ͦͫͨͪΎ͙ͭΌ ͤ͊ͭΌͪͣͦͪͭ͊ ͊͟͟ ͔͍͙͚ͤͨͦ͒͗ͤͦ ͫͼ͔ͤ·Φ ̆ͦͭΎ 

Ή͔͔ͣͤͭ͡· ͙ͦͣͨͦ͘͟ͼ͙͙ ͤ͊ ͙͔͊ͪͭͤ͟ ͤ͊ͻͦ͒ΎͭͫΎ ͍ ͍͙͔͙͙͒͗ͤΣ ͍͙͔ͦͤ͊ͭ͘͟ ͦ΅ͯ΅͔͙͔ͤ ͍͙͍ͦͫͭ͊ͤͦ΄͔͎ͦͫΎ 

͍͔͔͙ͪͣͤΦ ̏ͭͦ ͔͙ͣ͊ͫͭͪͫ͟ ͨͦ͒;͔͙͍͔ͪ͊ͭ͟ ͊ͫͭ͘·͍΄͊Ύ ͊ͫͭͦ͡;͊͟Σ ;͔͎ͦ ͊͋ͫͦ͡Όͭͤͦ ͔ͤ ͔ͣͦ͗ͭ ͋·ͭΈ ͍ ͔ͪ͊͡Έ͚ͤͦ 

͙͙͗ͤ͘ ώсϐΦ 

 

 
˾͙ͫͯͤͦ͟ рΦ ς ˿ Φ ˨͙͊͡Φ ˹͊ͭΌͪͣͦͪͭ ͍ ͍͙͔͙͙͒͗ͤΦ 

1956 

 
˾͙ͫͯͤͦ͟ сΦ ς ˿ Φ ˨͙͊͡Φ ͍̆ͦͫͭ ͊ͫͭͦ͡;͙͟ ͙ 

͍͙ͦͦͤ͡;͔͡ΈΦ мфуо 

 

˿ ͊ͫͭͦ͡;͚ͦ͟ ͍ͫΎ͊ͤ͊͘ ͔΅͔ ͦ͒ͤ͊ ͙͊ͪͭͤ͊͟ ˨͙͊͡ ς ζ͍̆ͦͫͭ ͊ͫͭͦ͡;͙͟ ͙ ͍͙ͦͦͤ͡;͔͡ΈηΣ ͙ͤ͊ͨͫ͊ͤͤ͊Ύ 

͍͊ͭͦͪͦͣ ͍ мфуо ͎Φ όͫͣΦ ͙ͪͫΦ сύΦ ̏ͭ͊ ͙͊ͪͭͤ͊͟ ͔ͦͫͦ͋ͤͤ͊ΎΦ ˽͙ͫͻ͙;͔͔ͫͦ͟ ͙ ͔͔͔ͭͫͤͦ͡ ͍͒ͦͪͦ͘Έ͔ ͻ͙ͯ͒ͦ͗ͤ͊͟ ͟ 

мфуо ͎Φ ͤ͊ͻ͙͙ͦ͒ͫ͡Έ ͍ ͨ͊͡;͔͍ͤͦͣ ͫͦͫͭͦΎ͙͙ͤΦ ˻ͨͯ΅͔ͤͤ·͔ ͯͫ· ͤ͊ ͺ͔ͦͤ ͻ͍ͦͫͭ͊ ͋·͚ͫͭͪͦ ͊ͫͭͦ͡;͙͟ ͙ ͔͖ 

͙͎͎͎͊ͦͦ͋ͪ͊ͤͦͦ͘͘͘ ͔ͨͦͭ͊͡ ͦ;͔ͤΈ ͭͦ;ͤͦ ͔͔ͨͪ͒͊Όͭ ͔͔ͤ͊͒ͦͣͤͤͦ͡͡ ͫͦͫͭͦΎ͙͔ͤ ˨͙͊͡ ͔ͨͦͫ͡ ͔͙ͫͣͪͭ ͔͎ͦ ͣͯ͘· 

ς ˥ ͊͡·Φ ζ͍̆ͦͫͭ ͊ͫͭͦ͡;͙͟ ͙ ͍͙ͦͦͤ͡;͔͡Έη ς ͨ ͔ͦͫ͒ͤ͡ΎΎ ͙͊ͪͭͤ͊͟ ˨͙͊͡Φ ˽͔ͦͫ͡ ͔͔ͤ ͻ͙ͯ͒ͦ͗ͤ͟ ͍͙ͦͫͭ͊͡ ͊ͤ͘Ύ͙ͭΎ 

͙͍͙͗ͦͨͫΈΌ ͦͦͤ͟;͔͊ͭ͡Έͤͦ ͙ ͪ͊ͯͣ͘ ͔͎ͦ ͎͙ͨͦͪͯͫ͘͡Ύ ͍ ͨͦ;͙ͭ ͔͋ͫͨͪͦ͋ͯ͒ͤ·͚ ͫͦͤ ώтϐΦ 

˩ͺ͔͍ͪͣͦ͊ ˩͔ͤ͊͡ ˤ͙͙͍͊͒ͣͪͦͤ͊͡ όͪͦ͒Φ ͍ мфттύ ͍ ͍͔͚ͫͦ ͔ͪ͊͋ͦͭ ζ˽͔͍ͦ͡·͔ ͼ͍͔ͭ·Φ ˶͊ͫͭͦ;͙͟η 

͙͊ͦ͗͊͘͡͡ ͙͔͒Ό ͤͦͫͭ͊͡Έ͎͙͙ ͨͦ ͔͍͒ͭͫͭͯΣ ͎͙͙͊ͪͣͦͤ ͫ ͙͚ͨͪͪͦ͒ͦ ͙ ͪ͊ͫͦͭ͟· όͫͣΦ ͙ͪͫΦ тύΦ ˶͊ͫͭͦ;͙͟ ͤ͊ 

͙͔͊ͪͭͤ͟ Ύ͍͡ΎΌͭͫΎ ͙͍͙ͫͣͦ͊ͣ͡ ͔ͭ͊͡Σ ͙͔ͪͦ͒ͭ͡Έ͎ͫͦͦ͟ ͒ͦͣ͊ ͙ ͔͋ͣ͘Ύ͔ͭ͗ͤ·ͻ ͔͚͒ͤΦ ͔́͊͗͟ ͙ͦͣ͋ͤ͊͟ͼ͙Ύ 

͔͍ͨͦ͡·ͻ ͼ͍͔͍ͭͦ ό͔͎ͣͤͦͦ͘ύ ͙ ͊ͫͭͦ͡;͔͟ ό͔͔͎ͤ͋ͫͤͦͦύ ͙͍͙͙͔ͫͣͦͪͯͭ͘͡ ͋͊͊ͤͫ͡ ͙ ͎͙͊ͪͣͦͤΌ ͔ͣ͗͒ͯ ͔͔͚ͣ͘͡ ͙ 
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͔ͤ͋ͦͣΦ ˶͊ͫͭͦ;͙͟Σ ͔͙͔ͫͭͪͣͭ͡Έͤͦ ͔ͭ͊͡Ό΅͙͔ ͤ͊͒ ͼ͍͔͙ͭ͊ͣΣ ͫͦ͒͊͘Όͭ ͦ΅ͯ΅͔͙͔ͤ ͍͙͔͙͒͗ͤΎΣ ͙͙͗ͤ͘ ͙ 

͔͎͙ͦͫͭ͟͡ ώуϐΦ 

˩΅͔ ͦ͒ͤ͊ ͪ͊͋ͦͭ͊ ͙͍͔͔ͨͪ͊ͭ͟͡ ͍͙͙͔ͤͣ͊ͤ ͍͔͚ͫͦ ͔͎ͦͫͭ͟͡ΈΌ ͙ ͦ͒ͯͻ͍͔ͦͭͦͪͤͤͦͫͭΈΌ ς ͙͊ͪͭͤ͊͟ 

͍͔͍͚̇ͭͦͦ ˢͤͤ· ˮ͍͍͊ͤͦͤ· όмуумςмфнуύ ζ˶͊ͫͭͦ;͙͟ ͍ ͔͔ͨͦͭ͡ηΣ ͚ͪͯͫͫͦ͟ ͻ͙ͯ͒ͦ͗ͤͼ·-͎ͪ͊ͺ͙͊͟Σ ͍͔͙͊͊ͪͫͭ͊͟͡ 

όͫͣΦ ͙ͪͫΦ уύ ώ9].  

 

 
˾͙ͫͯͤͦ͟ т ς ˩ Φ ˩ͺ͔͍ͪͣͦ͊Φ ˽͔͍ͦ͡·͔ ͼ͍͔ͭ·Φ 

˶͊ͫͭͦ;͙͟Φ нлмс 

 
˾͙ͫͯͤͦ͟ у ς s Φ ͍͔͍̇ͭͦ͊Φ ˶͊ͫͭͦ;͙͟ ͍ ͔͔ͨͦͭ͡Φ мфмл 

 

˹͔ͦͭͦͪ͟·͔ ͻ͙͙ͯ͒ͦ͗ͤ͟ ͙ͦͭͦ͋ͪ͊͗͊͡ ͤ͊ ͍͙ͫͦͻ ͨͦͦͭͤ͊͡ͻ ͎͖ͤ͒͊͘ ͊ͫͭͦ͡;͔͟Σ ͦͭͦͪ͟·͔ ͙͍͙͙ͫͣͦͪͯ͘͡Όͭ 

ͯΌͭ ͙ ͊͘΅͙΅͔ͤͤͦͫͭΈΣ ͔ͣͫͭͦΣ ͯ͒͊͟ ͣͦ͗ͤͦ ͍͔ͪͤͯͭΈͫΎ ͔ͨͦͫ͡ ͎͙͒ͦ͡ͻ ͔͍ͨͦͭͦ͡Φ ˶͊ͫͭͦ;͙͟ ͙͍͔ͫͭͤ͘· ͍͔͚ͫͦ 

͙͍ͨͪ·;͚ͦ͟ ͍͍ͦͪ͊͘΅͊ͭΈͫΎ ͟ ͙ͦ͒ͤͣ ͙ ͔ͭͣ ͔͗ ͔ͣͫͭ͊ͣ ͒͡Ύ ͎͔͍͙ͤ͒ͦ͊ͤ͘ΎΣ ;ͭͦ ͙͍͙͙͔ͫͣͦͪͯͭ͘͡ ͍͔ͪͤͦͫͭΈ ͙ 

ͨͦͫͭͦΎ͍ͤͫͭͦΦ ˴ ͙ͭ͊ͣ͟ ͙͊ͪͭͤ͊ͣ͟ ͣͦ͗ͤͦ ͔͙ͦͭͤͫͭ ͪ͊͋ͦͭ· ˥͙͊ͤ͡· ˽͔͍ͭͪͦͤ· ˻͎͔͍͚͊ͪͦ-˨͊ͪΈ͙͚ͤͦ όмфноς

мфффύ ζ˶͊ͫͭͦ;͙͟η όͫͣΦ ͙ͪͫΦ фύ ͙ ˽ͦ͡Ό΄͔ͤͦ͟ ˢ͔ͤ͒ͪΎ ˽͔͍͙ͭͪͦ;͊ όмфммςмфурύ ζ˶͊ͫͭͦ;͙ͤ͟· ͎͖ͤ͒͊͘η όͫͣΦ 

͙ͪͫΦ млύ ώ10]. 

 

 
˾͙ͫͯͤͦ͟ ф ς ˥ Φ ˻͎͔͍͊ͪ͊-˨͊ͪΈ͙ͤ͊Φ ˶͊ͫͭͦ;͙͟Φ мфсо 

 
˾͙ͫͯͤͦ͟ мл ς s Φ ˽ͦ͡Ό΄͔ͤͦ͟Φ ˶͊ͫͭͦ;͙ͤ͟· ͎͖ͤ͒͊͘Φ 

1974  

 

˻͋ͪ͊͘ ͊ͫͭͦ͡;͙͟Σ ͔͙͔ͫͭͪͦͤ ͔͖ ͔ͭ͊͡Σ ͨͦͪΎ͒ͦ͟ ͎͔͍͙ͤ͒ͦ͊ͤ͘Ύ ͤ͊΄͙͡ ͔͙͔ͦͭͪ͊͗ͤ ͙ ͍ ͊ͪͻ͙͔͔ͭͭͯͪ͟Φ ́͊͟Σ 
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͊ͣͦ͘͟ ͤ͊ ͔ͫ͊͟͡ ͍ ͔̒ͭ͡ ͨͦͯ͡;͙͡ ͍͙͔ͤ͊͊ͤ͘ ζ˶͊ͫͭͦ;͙ͤͦ͟ ͎͔ͤ͒ͦ͘η ͙͘-͊͘ ͍͔͎ͫͦͦ ͙͍͙͎͗ͦͨͫͤͦͦ ͔͙ͪ͊ͫͨͦͦ͗ͤ͡Ύ 

͙ ͊ͪͻ͙͔ͭͭͯͪ͟·Σ ͦͭͦͪ͟·͔ ͙ͤ͊ͨͦͣͤ͊Όͭ ͎͔ͤ͒ͦ͘ ͊ͫͭͦ͡;͙͟Φ ˻ͤ ͔ͨͦͫͭͪͦͤ ͤ͊ ͍͔͚ͦͭͫͤͦ ͔ͫ͊͟͡ ͤ͊͒ ͔ͣͦͪͣΣ 

͍ͫͦ͒͊͊͘Ύ ͍͔ͨ;͔͙͔͊ͭͤ͡ ͔͎͙ͦͫͭ͟͡ ͙ ͍ͦ͒ͯ͘΄͙ͤͦͫͭΣ ;ͭͦ ͊ͫͫͦͼ͙͙͔ͪͯͭͫΎ ͫ ͦ͋ͪ͊ͦͣ͘ ͊ͫͭͦ͡;͙͟Φ ͔́͊ͦ͟ ͍͙͔ͤ͊͊ͤ͘ 

ͨͦ͒;͔͙͍͔ͪ͊ͭ͟ ͙ͯͤ͊͟͡ΈͤͦͫͭΈ ͙ ͙ͪͦͣ͊ͤͭ;͔ͫͯ͟Ό ͊ͭͣͦͫͺ͔ͪͯ Ή͎ͭͦͦ ͊ͪͻ͙͔͎ͭͭͯͪͤͦͦ͟ ͔͙ͫͦͦͪͯ͗ͤΎΣ ͔ͦͭͦͪͦ͟ 

ͫͭ͊ͦ͡ ͙͍ͫͣͦͦͣ͡ ͎̑͗ͤͦͦ ͔͔͎͋ͪ͊ ˴ͪ·ͣ͊Φ ̏ͭͦͭ ͊ͣͦ͘͟ ͣͦ͗ͤͦ ͍͙͔ͯ͒ͭΈ ͤ͊ ͙͊ͪͭͤ͊͟ͻ ˹͙ͦ͊͟͡Ύ ˹͙͔͍͙ͦ͊͟͡;͊ 

˻͙͔ͫͨͤͦ͟ όͪͦ͒Φ мфруύ ͙ ˿͔͎͔ͪΎ ̑ͪΈ͔͍͙;͊ ˿͔͊ͣͫͦͤͤͦ͟ όͪͦ͒Φ мфутύ όͫͣΦ ͙ͪͫΦ мм ͙ мнύ ώммΤ мнϐΦ 

 

 
˾͙ͫͯͤͦ͟ ммΦ ς ˹ Φ ˻͙͔ͫͨͤͦ͟Φ ˶͊ͫͭͦ;͙ͤͦ͟ ͎͔ͤ͒ͦ͘Φ 

1926 

 
˾͙ͫͯͤͦ͟ мнΦ ς ˿ Φ ˿͔͊ͣͫͦͤͤͦ͟Φ  

˶͊ͫͭͦ;͙ͤͦ͟ ͎͔ͤ͒ͦ͘Φ нллу 

 

˭ͯ͋ͼ· ͔ͫͭͤ· ˸͍͎ͦͫͦͫͦͦ͟͟ ˴͔ͪͣ͡ΎΣ ͙ͤ͊ͨͦͣͤ͊Ό΅͙͔ ͻ͍ͦͫͭ ͊ͫͭͦ͡;͙͟Σ ͙͍͔ͫͭͤ͘· ͊͟͟ ζ͊ͫͭͦ͡;͙ͤ͟ 

ͻ͍ͦͫͭη όͫͣΦ ͙ͪͫΦ моύΦ ̏ͭͦͭ ͊ͪͻ͙͔ͭͭͯͪͤ͟·͚ Ή͔͔ͣͤͭ͡ ͙͔͔ͣͭ ͺͦͪͣͯ ͔͔͍͔͚ͨͪͪͤͯͭͦ ͍͋ͯ͟· ζ±η ͙ ͋·͡ ͫͦ͒͊ͤ͘ 

ͫ ͙͔ͦ͋ͦͪͦͤͭ͡Έ͚ͤͦ ͼ͔͡ΈΌΦ ́͊͊͟Ύ ͦͤͫͭͪͯ͟͟ͼ͙Ύ ͍ͨͦͦ͘͡Ύ͊͡ ͊͘΅͙͙ͭͤ͊ͣ͟ ͔͙ͪͨͦͫͭ͟ ͯͪ͟·͍͊ͭΈͫΎ ͊͘ ͔͚ͫͭͤͦ ͙ 

͍͔͔ͦ͒ͤͦͪͣͤͤͦ ͍͔͙ͫͭ ͔ͦ͋ͫͭͪ͡Φ ̅ͦͪͣ͊ ζ͊ͫͭͦ͡;͙ͤ͟ ͻ͍ͦͫͭη ͍·͋ͪ͊ͤ͊ ͔ͤ ͭͦ͡Έͦ͟ ͊͘ ͔͖ ͙ͨͪ͊ͭ͟;͔ͫͯ͟Ό 

ͺͯͤ͟ͼ͙ΌΣ ͤͦ ͙ ͊͘ Ή͔͙ͫͭͭ;͔ͫͯ͟Ό ͙͍͔͔ͨͪ͊ͭ͟͡͡ΈͤͦͫͭΈΦ ̏ͭͦͭ ͙ͫͭ͡Έ ͯ͋͘ͼ͍ͦ ͋·͡ ͙͍͍͊ͣͫͭͦ͊ͤ͘ ͙͘ ͙ͭ͊͡ΈΎ͚ͤͫͦ͟ 

͊ͪͻ͙͔ͭͭͯͪ͟· Ήͨͦͻ͙ ˤ͔͙ͦͪͦ͗͒ͤ͘Ύ ͙ ͫͭ͊͡ ͻ͔͚͊ͪ͊ͭͪͤͦ͟ ;͔͚ͪͭͦ ˸͍͎ͦͫͦͫͦͦ͟͟ ˴͔ͪͣ͡Ύ ͔ͨͦͫ͡ ͔͎ͦ 

͔͔͚͙ͨͪͫͭͪͦ͟ ͍ ·± ͍͔͔͟ ώмоϐΦ 

 

 
˾͙ͫͯͤͦ͟ мо ς ˭ ͯ͋ͼ· ͔ͫͭͤ· ˸͍͎ͦͫͦͫͦͦ͟͟ ˴͔ͪͣ͡Ύ 

 

ˤ ͚͊ͦ͟͟-ͭͦ ͔͔ͣͪ ͊͟͟ ͙͔͙͔͒ͦͫͭ͗ͤ ͙͍ͫͯͫͫͭ͊͟ ͍ ͙͔͔͙͙ͤ͗ͤͪ ͣͦ͗ͤͦ ͫ;͙ͭ͊ͭΈ ͚ͫͦͪͦͫͭͤͦ͟ Ή͔͔ͭͪͦͨͦ͒͘͟͡ 
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ζ˶͊ͫͭͦ;͊͟ηΣ ͪ͊ͪ͊͋ͦͭ͊ͤͤ͘·͚ ͔͔ͤͣͼ͚ͦ͟ ͙͔͚ͦͣͨ͊ͤ͟ {ƛŜƳŜƴǎ !D ͙ ͙ͯͪͫͪͯ͟Ό΅͙͚ ͔ͣ͗͒ͯ ˸͍͚ͦͫͦ͟ ͙ 

˸͙ͤͫͦͣ͟ όͫͣΦ ͙ͪͫΦ мпύΦ ˻ͤ ͙ͫͦͫͭͦͭ ͙͘ р ͍͎͍͊ͦͤͦΣ ͦ͋΅͊Ύ ͙͒ͤ͊͡ ͍͔͎ͫͦ ͍ͫͦͫͭ͊͊ ͙͎͔͒ͦͫͭ͊ͭ мол ͣΦ 

͔͔̏ͭͪͦͨͦ͒͘͟͡ ͔ͣͦ͗ͭ ͍͙͍ͪ͊͊ͭ͘Έ ͫͦͪͦͫͭ͟Έ ͒ͦ мсл ͣ͟κ;Φ ˹͊ ͔͔ͨͦ͒͘ ͔ͪ͊ͣ͘΅͔ͤ ͎͙ͦͦͭͨ͡ ͍ ͍͙͔͒ ͨ͊ͪΎ΅͔͚ 

͊ͫͭͦ͡;͙͟ όͫͣΦ ͙ͪͫΦ мрύ ώ14]. 

 

 
˾͙ͫͯͤͦ͟ мп ς ̏ ͔͔ͭͪͦͨͦ͒͘͟͡ ζ˶ ͊ͫͭͦ;͊͟η 

 
˾͙ͫͯͤͦ͟ мр ς ˶ ͎͙ͦͦͭͨ ζ˶ ͊ͫͭͦ;͊͟η 

 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͊ͫͭͦ͡;͊͟ ͊͟͟ ͙͍ͫͣͦ͡ ;͊ͫͭͦ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͻ͙͙ͯ͒ͦ͗ͤ͊ͣ͟ ͒͡Ύ ͔͔ͨͪ͒͊;͙ ͙͔͚͒ 

͍ͫͦ͋ͦ͒·Σ ͔ͤ͊͒͗͒· ͙ ͍͔͙ͦͪͦ͗͒ͤ͘ΎΣ ͎͋͊ͦ͒͊ͪ͡Ύ ͔͖ ͙ͨͪͪͦ͒ͤ·ͣ ͙ ͯ͟͡Έͭͯͪͤ·ͣ ͊ͫͫͦͼ͙͊ͼ͙ΎͣΦ ˤ ͪ͊ͤ͘·ͻ 

ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤ·ͻ ͙ͭͪ͊͒ͼ͙Ύͻ ͊ͫͭͦ͡;͊͟ ͔ͣͦ͗ͭ ͙͍͙͙͍ͫͣͦͪͦ͊ͭ͘͡Έ ͙ͪ͊͘͡;ͤ·͔ ͦͤ͟ͼ͔ͨͼ͙͙Σ ͦͭ ͫ;͊ͫͭΈΎ ͙ 

͡Ό͍͙͋ ͒ͦ ͔ͨͯͭ΄͔͍͙͚ͫͭ ͙ ͍͍ͦͪ͊͘΅͔͙ͤΎ ͚͒ͦͣͦΦ ˻͋ͪ͊͘ ͊ͫͭͦ͡;͙͟ ͍ͨͦͦ͘͡Ύ͔ͭ ͻ͙ͯ͒ͦ͗ͤ͊ͣ͟ ͍ͫͦ͒͊͊ͭ͘Έ 

͙͙͒ͤ͊ͣ;ͤ·͔ ͙ Ήͣͦͼ͙ͦͤ͊͡Έͤͦ ͤ͊ͫ·΅͔ͤͤ·͔ ͙͍͔͔͙ͨͪͦ͒ͤ͘ΎΣ ͎͋͊ͦ͒͊ͪ͡Ύ ͔͖ ͊ͫͫͦͼ͙͊ͼ͙Ύͣ ͫ ͍͙͔͙͔͒͗ͤͣ ͙ 

͔ͨͦͭͦͣ͡Φ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͊ͫͭͦ͡;͙͟ ͍ ͙͍͔ͫͯͫͫͭ͟ ͔ͭ͊͗͟ ͔ͦͭͪ͊͗͊ͭ ͍ͫΎ͘Έ ;͔͍͔ͦ͊͟͡ ͫ ͙͚ͨͪͪͦ͒ͦ ͙ 

͔͔͙͔ͫͭͪͣͤ͡ ͟ ͎͙͙͊ͪͣͦͤ ͫ ͦͪͯ͗͊͟Ό΅͙ͣ ͙ͣͪͦͣΦ ˤ ͍͔͔ͫͦͪͣͤͤͦͣ ͙͍͔ͫͯͫͫͭ͟ ͊ͫͭͦ͡;͊͟ ͔ͨͪͦ͒ͦ͗͊ͭ͡ 

͍ͦͫͭ͊͊ͭΈͫΎ ͊ͭͯ͊͟͡Έͤ·ͣ ͙͍ͫͣͦͦͣ͡Σ ͦͭͦͪ͟·͚ ͻ͙͙ͯ͒ͦ͗ͤ͟ ͙ͫͨͦ͡Έͯ͘Όͭ ͒͡Ύ ͍·͔͙ͪ͊͗ͤΎ ͙͡;ͤ·ͻ ͙ 

ͫͦͼ͙͊͡Έͤ·ͻ ͔ͭͣΦ 

 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. s ͔͍ͫͤͦ͊͟Σ ˢΦ ˮ͙ͫͭͦͪΎ ͙͍ͫͯͫͫͭ͟Φ ˽ͪͦͫͭͦ ͦ ͍͊͗ͤͦͣΦ ˿͙͙ͭ͡Σ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͙ ͔ͭ;͔͙ͤΎ κ ˢΦ ˢ͔͍ͫͤͦ͊͟Φ ς ˸ Φ Υ 

ˣͦͣ͋ͦͪ͊Σ нлмфΦ ς нлу ͫΦ 

2. ʕ ͙ͭͦͪ͟ ˤ͔͊ͫͤͼ͍ͦΦ ˢ͖ͤͯ͡΄͊͟Φ ς URL: https://gallerix.ru/album/200-Russian/pic/glrx-884973144 ό͒͊ͭ͊ 

ͦ͋ͪ͊΅͔͙ͤΎ мрΦммΦнлнрύΦ 

3. ˨ ͗ͦͤ ˥͔͙ͤͪ ˶͙͔ͦͪͣͪΦ ˽͔ͦͭ͡ ͊ͫͭͦ͡;͙͟Φ ς URL: https://gallerix.ru/storeroom/87178/N/526/ ό͒͊ͭ͊ 

ͦ͋ͪ͊΅͔͙ͤΎ мсΦммΦнлнрύΦ 

4. ˴ ͙ͦͤͫͭ͊ͤͭͤ ͔͍͙̅͒ͦͪͦ; ̑ͦͤΦ ˴ͯͨͦ͊͡ ͙ ͊ͫͭͦ͡;͙͟Φ ͔͙͚̂ͫͨͤͫ͟ ͫͦ͋ͦͪ ͙́ͪͦͼ͔-˿͔͎͙͔͍͚ͪͦ ͍͊ͪ͡· ς URL: 

https://artchive.ru/artists/2042~Konstantin _Fedorovich_Juon/works/400503 ό͒͊ͭ͊ ͦ͋ͪ͊΅͔͙ͤΎ 

16.11.2025).  

5. ̒ ͍͋ͦͦ͟͡ ˢΦ ˮΦ ˶͊ͫͭͦ;͊͟Φ ς ¦w[Υ ƘǘǘǇǎΥκκȅŀǾŀǊŘŀΦǊǳκƭŀǎǘƻŎƘƪŀΦƘǘƳƭ ό͒͊ͭ͊ ͦ͋ͪ͊΅͔͙ͤΎ мсΦммΦнлнрύΦ 

6. ˿ ͊͡Έ͍͊͒ͦͪ ˨͙͊͡Φ ˹͊ͭΌͪͣͦͪͭ ͍ ͍͙͔͙͙͒͗ͤΦ ς URL: https://in.pinterest.com/pin/996702961255632626/ 

ό͒͊ͭ͊ ͦ͋ͪ͊΅͔͙ͤΎ мтΦммΦнлнрύΦ 

7. ̆ ͍ͦͫͭ ͊ͫͭͦ͡;͙͟ ͙ ͍͙ͦͦͤ͡;͔͡Έ ς ͔ͨͦͫ͒ͤ͡ΎΎ ͙͊ͪͭͤ͊͟ ˨͙͊͡Φ ς URL: 

https://nz.pinterest.com/pin/548102217155755913/ ό͒͊ͭ͊ ͦ͋ͪ͊΅͔͙ͤΎ мтΦммΦнлнрύΦ 

8. ʕ ·͍ͫͭ͊͊͟ ζ˹͔͙ͫͫΎ͔͊ͣ͟·͚ ͙ͪͦ͒ͤ͟ηΦ ˩͔ͤ͊͡ ˩ͺ͔͍ͪͣͦ͊Φ ς URL: https://erzia-museum.ru/arhiv/vystavka-

neissyakaemyj-rodnik/ ό͒͊ͭ͊ ͦ͋ͪ͊΅͔͙ͤΎ мтΦммΦнлнрύΦ 

9. ̇ ͍͔͍ͭͦ͊ ˢΦ ˮΦ ˶͊ͫͭͦ;͙͟ ͍ ͔͔ͨͦͭ͡Φ ς URL: https://yavarda.ru/lastochka.html ό͒͊ͭ͊ ͦ͋ͪ͊΅͔͙ͤΎ 

17.11.2025). 

https://gallerix.ru/album/200-Russian/pic/glrx-884973144
https://gallerix.ru/storeroom/87178/N/526/
https://artchive.ru/artists/2042~Konstantin%20_Fedorovich_Juon/works/400503
https://in.pinterest.com/pin/996702961255632626/
https://nz.pinterest.com/pin/548102217155755913/
https://erzia-museum.ru/arhiv/vystavka-neissyakaemyj-rodnik/
https://erzia-museum.ru/arhiv/vystavka-neissyakaemyj-rodnik/
https://yavarda.ru/lastochka.html
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10. ˮ ͔͔ͤͭͪͤͭ-͊͡Έͣ͊ͤ͊ͻ ˢ͔ͤ͒ͪΎ ˾͔͍ͯ͋͊͡Φ ς URL: https://yavarda.ru/images/ ƭƻƎƻǘȅǇŜΦƧǇƎ ό͒͊ͭ͊ ͦ͋ͪ͊΅͔͙ͤΎ 

17.11.2025). 

11. ˹ ͙͚ͦ͊͟͡ ˻͙͔ͫͨͤͦ͟Φ ͙̆ͯ͒ͦ͗ͤ͟-͙͙ͣ͊ͪͤͫͭ ͙͘ ˴ͪ·ͣ͊ ς URL: https://osipenko-painter.ru/ ό͒͊ͭ͊ 

ͦ͋ͪ͊΅͔͙ͤΎ мтΦммΦнлнрύΦ 

12. ̆ ͙ͯ͒ͦ͗ͤ͟ ˿Φ ˿͔͊ͣͫͦͤͤͦ͟ ς URL: https://artnow.ru/ru/artists/3/60659/ picture/0/1174495.html ό͒͊ͭ͊ 

ͦ͋ͪ͊΅͔͙ͤΎ мтΦммΦнлнрύΦ 

13. ʕ ͙͙͊͒ͣͪ͡ ˨͔ͪ͊͟;Φ ˽ͦ;͔ͣͯ ͯ͋͘ͼ· ͤ͊ ˴͔͔͍͚ͪͣͫͦ͟͡ ͔͔ͫͭͤ ͙͔ͣΌͭ ͺͦͪͣͯ ζ͊ͫͭͦ͡;͙ͤ͟ ͻ͍ͦͫͭηΚ ς URL: 

https://dzen.ru/a/XepDUffgGwCtdAuF ό͒͊ͭ͊ ͦ͋ͪ͊΅͔͙ͤΎ мтΦммΦнлнрύΦ 

14. ˾ ͙͚͙͔ͦͫͫͫ͟ ͔͔͗ͤ͘͡·͔ ͎͙͒ͦͪͦΦ ˶͊ͫͭͦ;͊͟Φ ς URL: https://www.rzd.ru/ru/9318/page/9000?id=5 ό͒͊ͭ͊ 

ͦ͋ͪ͊΅͔͙ͤΎ мтΦммΦнлнрύΦ 

ϭ˴͙͍ͪ;͙͍ͦ͊͟ ˢ. .ʕ, 2025 

 

 

 

 

̂˨˴Υ ту 

˿·ͭ͒·ͻ͍ͦ ̒ͯͨͣͯͪ͊ͭ͟ 

ͫͭ͊ͪ΄͙͚ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡Έ 

͔́ͯͪͣͤͫ͊͟͟Ύ ͤ͊ͼ͙ͦͤ͊͡Έͤ͊Ύ ͔͍͙ͦͤͫͪ͊ͭͦͪ͟Ύ ͙͔͙ͣͤ ˸͙͊ ˴͙͔͍͚ͯͦ͡ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˸̂˭̍˴ˢ˶̎˹˻˩ ˮ˿˴̂˿˿́ˤ˻ ˮ ˸̂˭̍˴ˢ˶̎˹ˢ̒ ˴̂˶̎́̂˾ˢ ˹ˢ˾˻˨˻ˤ ̇˩˹́˾ˢ˶̎˹˻˯ ˢ˭ˮˮ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͙͙ͫͭͦͪͦ͟-ͯ͟͡Έͭͯͪͤ·͔ ͔ͨͪ͒ͨͦͫ·͙͟͡ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͣͯ͘·͊͟͡Έ͎ͤͦͦ 

͙͍ͫͯͫͫͭ͊͟ ͙ ͣͯ͘·͊͟͡Έ͚ͤͦ ͯ͟͡Έͭͯͪ· ͍ͤ͊ͪͦ͒ͦ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘Φ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ 

͍͗͊ͤͪͦͦͣͯ ͙ͪ͊ͤͦͦ͋ͪ͊͘͘ΌΣ ͙͔͙ͤͫͭͪͯͣͤͭ͊ͪΌ ͙ ͙ͯͤ͊͟͡Έͤ·ͣ ͙͙͙ͫͭͫͭ͡;͔͙ͫͣ͟ ;͔ͪͭ͊ͣ ͔͎͙ͪͦͤ͊͡Έͤ·ͻ 

ͭͪ ͙͊͒ͼ͙͚Σ ͊ ͔ͭ͊͗͟ ͙ͻ ͍͙͡Ύ͙ͤΌ ͤ͊ ͍͔͔ͫͦͪͣͤͤͯΌ ͣͯ͘·͊͟͡ΈͤͯΌ ͙ͨͪ͊ͭͯ͟͟Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ 

 ͣ ͯ͘·͊͟͡Έ͔ͤͦ ͙͍ͫͯͫͫͭͦ͟Σ ͣͯ͘·͊͟͡Έͤ͊Ύ ͯ͟͡Έͭͯͪ͊Σ ͔̇ͤͭͪ͊͡Έͤ͊Ύ ˢ͙͘ΎΣ ͙ͭͪ͊͒ͼ͙ͦͤͤ͊Ύ ͣͯ͘·͊͟Σ  

ͺͦ͡Έͦͪ͟͡Σ ͙͔ͤͫͭͪͯͣͤͭ·Σ ͯ͟͡Έ͔ͭͯͪͤͦ ͔͙͔ͤ͊ͫ͒͡Φ 

 

˸ͯ͘·͊͟͡Έ͔ͤͦ ͙͍ͫͯͫͫͭͦ͟ ͍ͤ͊ͪͦ͒ͦ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘ ͙͔͊ͤͣ͊ͭ͘ ͔ͦͫͦ͋ͦ ͔ͣͫͭͦ ͍ ͙͍ͣͪͦͦͣ 

ͯ͟͡Έͭͯͪͤͦͣ ͔͙͙ͤ͊ͫ͒͡Σ ͨͦͫͦ͟͡Έͯ͟ Ύ͍͡Ύ͔ͭͫΎ ͙ͯͤ͊͟͡Έͤ·ͣ ͺ͔͔ͤͦͣͤͦͣΣ ͫͺ͙͍͍ͦͪͣͪͦ͊΄͙ͣͫΎ ͨͦ͒ 

͍͙͡Ύ͙͔ͤͣ ͎͔͎ͦͪ͊ͺ͙;͔͙ͫ͟ͻΣ Ή͙ͭͤ;͔͙ͫ͟ͻΣ ͙͙ͫͭͦͪ;͔͙ͫ͟ͻ ͙ ͼ͙͍͙͙͊͘͡ͼ͙ͦͤͤ·ͻ ͺ͍͊ͭͦͪͦ͟Φ ˹͊ ͨͪͦͭΎ͔͙͙͗ͤ 

ͭ·ͫΎ;͔͔͙͚ͭ͡ Ήͭͦͭ ͔͎͙ͪͦͤ Ύ͍͡Ύͫ͡Ύ ͔͔͔ͨͪͪͫͭͦͣ͟͟ ͯ͟͡ΈͭͯͪΣ ͍ͫΎ͘·͍͍͊΄͙ͣ ˤͦͫͭͦ͟ ͙ ˭͊ͨ͊͒Σ ;ͭͦ ͍͙ͦ͋ͯͫͦͦ͡͡ 

͙ͫ͟͡Ό;͙͔ͭ͡Έ͔ͤͦ ͙͔ͪ͊ͤͦͦ͋ͪ͊͘͘ ͣͯ͘·͊͟͡Έͤ·ͻ ͙ͭͪ͊͒ͼ͙͚Σ ͙͔ͤͫͭͪͯͣͤͭ͊͡Έ͎ͤͦͦ ͍ͫͦͫͭ͊͊Σ ͺͦͪͣ ͙͔͙ͫͨͦͤͤ͡Ύ 

͙ ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤͦ-Ή͔͙ͫͭͭ;͔͙ͫ͟ͻ ͔͍͔͙͚ͨͪ͒ͫͭ͊ͤ͡Φ 

˸ͯ͘·͊͟͡Έͤ͊Ύ ͯ͟͡Έͭͯͪ͊ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘ ͺ͙͍ͦͪͣͪͦ͊͊ͫ͡Έ ͍ ͍͙ͯͫͦ͡Ύͻ ͦ͟;͔͍͚ͦΣ ͨͦͯͦ͟͡;͔͍͚ͦ ͙ 

͔͚ͦͫ͒ͦ͡ ͼ͙͍͙͙͊͘͡ͼ͙͚Σ ͊͗͒͊͟Ύ ͙͘ ͦͭͦͪ͟·ͻ ͍͔ͤͫ͊͡ ͍͔ͫͦ͋ͫͭͤͤ·͔ Ή͔͔ͣͤͭ͡· ͍ ͎͍͋ͦ͊ͭͫͭͦ ͔͎͙ͪͦͤ͊͡Έ͚ͤͦ 

ͣͯ͘·͊͟͡Έ͚ͤͦ ͙ͨ͊ͭͪ͡·Φ ͔́ͯͪͣͤ͟·Σ ͔͙ͯ͋͘͟Σ ͊͊͘͟ͻ͙Σ ͟·͎ͪ·͘· ͙ ͙͙ͭ͊͒͗͟ ͦ͋͊͒͊͡Όͭ ͫ͊ͣͦ͋·ͭͤ·͙ͣ 

ͣͯ͘·͊͟͡Έͤ·͙ͣ ͙͔͙ͫͫͭͣ͊ͣΣ ͦ͒ͤ͊ͦ͟ ͔ͣ͗͒ͯ ͙͙ͤͣ ͔͙͍ͨͪͦͫ͗͊͡ΌͭͫΎ ͦ͋΅͙͔ ;͔ͪͭ·Σ ͍͔ͦ͋ͯͫͦͤͤ͡͡·͔ 

͙͙ͫͭͦͪ;͔͚ͫͦ͟ ͦ͋΅ͤͦͫͭΈΌΣ ͯ͟͡Έͭͯͪͤ·ͣ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭͣ͘ ͙ ͎͙͊ͤ͊ͦ͡;ͤ·͙ͣ ͫͦͼ͙͊͡Έͤͦ-

Ή͙ͦͤͦͣ͟;͔͙͙ͫͣ͟ ͍͙ͯͫͦ͡Ύ͙ͣΦ 

˻͙͒ͤͣ ͙͘ ͟͡Ό;͔͍·ͻ ͔͍ͦͣͨͦͤͤͭͦ͟ ͣͯ͘·͊͟͡Έ͎ͤͦͦ ͙͍ͫͯͫͫͭ͊͟ ͔͎͙ͪͦͤ͊ Ύ͍͡Ύ͔ͭͫΎ ͙ͭͪ͊͒ͼ͙ͦͤͤ͊Ύ 

https://yavarda.ru/images/
https://osipenko-painter.ru/
https://artnow.ru/ru/artists/3/60659/%20picture/0/1174495.html
https://dzen.ru/a/XepDUffgGwCtdAuF
https://www.rzd.ru/ru/9318/page/9000?id=5
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͙͔ͤͫͭͪͯͣͤͭ͊͡Έͤ͊Ύ ͯ͟͡Έͭͯͪ͊Σ ͔͍͔ͨͪ͒ͫͭ͊ͤͤ͊͡Ύ ͫͭͪͯͤͤ·͙ͣΣ ͫͣ·;͍ͦ͟·͙ͣΣ ͒ͯͻ͍ͦ·͙ͣ ͙ ͯ͒͊ͪͤ·͙ͣ 

͙͔͙ͤͫͭͪͯͣͤͭ͊ͣΦ ˨ͯͭ͊ͪΣ ͎͙͒͗͊͟Σ ͪͯ͋͊͋Σ ͭ͊ͣ͒·ͪΣ ͊͟΄͎͙͚͊ͪͫ͟ ͭ͊ͤ͋ͯͪΣ ͊͊͘͟ͻ͙͚ͫ͟ ͦ͋͟·͘ ͙ ͒ͦͣ͋ͪ͊Σ 

͟·͎ͪ·͙͚ͫ͘͟ ͦͣͯ͘͟ ͙ ͎͙͔͒ͪͯ ͙͔ͤͫͭͪͯͣͤͭ· ͔ͤ ͭͦ͡Έͦ͟ ͫͯ͗͊ͭ͡ ͍͚ͦͫͤͦͦ ͣͯ͘·͊͟͡Έ͎ͤͦͦ ͙͔͙ͫͨͦͤͤ͡ΎΣ ͤͦ ͙ 

͙͔ͣΌͭ ͫ͊ͪ͊͟͡Έ͔ͤͦΣ ͙͍͙ͫͣͦ͡;͔͔ͫͦ͟ ͤ͊͘;͔͙͔ͤΦ ˸ͯ͘·͊͟ ͤ͊ Ή͙ͭͻ ͙͔ͤͫͭͪͯͣͤͭ͊ͻ ͔ͦͭͪ͊͗͊ͭ ͙͍͔͙͔ͣͪͦͦͪͤ͘͘Σ 

͋·ͭΣ ͭͪͯ͒Σ ͒ͯͻ͍ͦͤͦ-͍͍͔ͤͪ͊ͫͭͤͤ·͔ ͙ͭͪ͊͒ͼ͙͙ ͙ ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤͦ-͔ͦ͋ͪ͊ͤͦ͘ ͣ·΄͔͙͔ͤ͡ ͍ͤ͊ͪͦ͒ͦ 

͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘Φ 

˻͔ͫͦ͋ͦ ͔ͣͫͭͦ ͍ ͔͎͙͔ͪͦͤ ͙͔͊ͤͣ͊ͭ͘ Ήͨͦͫ ͙ ͍ͦ͊͟͡Έͤ͊Ύ ͙ͭͪ͊͒ͼ͙ΎΦ ͔͙͔́ͯͪͣͤͫ͟͟ ͎͋͊΄·Σ ͊͊͘͟ͻ͙͔ͫ͟ 

͗·ͪ͊ͯΣ ͟·͎ͪ·͙͔ͫ͘͟ ͣ͊ͤ͊ͫ;· ͙ ͙͙͔ͭ͊͒͗ͫ͟͟ ͎ͯͫ͡Ύͪ· ͍·ͨͦͤ͡ΎΌͭ ͺͯͤ͟ͼ͙Ό ͻ͙͔͔͚ͪ͊ͤͭ͡ ͙͙ͫͭͦͪ;͔͚ͫͦ͟ 

ͨ͊ͣΎ͙ͭΦ ˮͻ ͙͔͙͔ͫͨͦͤͤ͡ ͦ͋Ά͔͙͒ͤΎ͔ͭ ͨͦΉ͙͘ΌΣ ͣͯ͘·ͯ͟ ͙ Ή͔͔ͣͤͭ͡· ͎͙͙͒ͪ͊ͣ͊ͭͯͪΣ ͍ͫͦ͒͊͊͘Ύ ͙ͯͤ͊͟͡Έͤ·͔ 

ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤ·͔ ͺͦͪͣ·Σ ͦͭͦͪ͟·͔ ͙ ͔͎ͫͦ͒ͤΎ Ύ͍͡ΎΌͭͫΎ ͍͎ͦͫͤͦͦͨͦ͊͊͡Ό΅͙͙ͣ ͍ ͣͯ͘·͊͟͡Έ͚ͤͦ ͯ͟͡Έ͔ͭͯͪ 

͔͎͙ͪͦͤ͊Φ ͙̏ͭ ͙ͭͪ͊͒ͼ͙͙ ͔͔͍͙ͨͪ͒͊͊ͫ͡Έ ͙ͫ͟͡Ό;͙͔ͭ͡Έͤͦ ͯͫͭͤ·ͣ ͖ͨͯͭͣΣ ;ͭͦ ͔͔ͦ͋ͫͨ;͙ͦ͡ ͙ͻ ͫͦͻ͔͙͔ͪ͊ͤͤ ͍ 

͔͙͊ͯͭͤͭ;ͤͦͣ ͍͙͔͒ ͤ͊ ͨͪͦͭΎ͔͙͙͗ͤ ͍͔͍ͦ͟Φ 

ˤ͊͗ͤ·ͣ Ή͔͔ͣͤͭͦͣ͡ ͣͯ͘·͊͟͡Έ͚ͤͦ ͯ͟͡Έͭͯͪ· ͔͎͙ͪͦͤ͊ Ύ͍͡Ύ͔ͭͫΎ ͙͙ͪͭͣ;͔ͫ͊͟Ύ ͙ ͍͊͒ͦ͊͡Ύ 

͎͙ͦͪ͊ͤ͊͘ͼ͙ΎΣ ͍ ͚ͦͭͦͪͦ͟ ͍·͔͒͡ΎΌͭͫΎ ͔͙ͨͤͭ͊ͭͦͤ͊͟Σ ͙͔͙ͣͪͦͣͦ͒͟͡;͔͙͔ͫ͟ ͦ͋ͦͪͦͭ·Σ ͨͪͦͭΎ͗ͤ·͔ 

͔͙ͣͦ͒͡;͔͙͔ͫ͟ ͙͙͙ͤ͡Σ ͻ͔͊ͪ͊ͭͪͤ͟·͔ ͒͡Ύ ͦ͟;͔͍·ͻ ͍ͤ͊ͪͦ͒ͦΣ ͊ ͔ͭ͊͗͟ ͔͔͋ͦ͡ ͍͙ͪ͊ͭ͊͘Ύ ͣͦ͒͊͡Έͤ͊Ύ ͙͔ͫͫͭͣ͊ 

 ͔ͯͦͫ͒͡·ͻ ͯ͟͡ΈͭͯͪΦ ˿ͦ;͔͙͔ͭ͊ͤ Ή͙ͭͻ Ή͔͔͍ͣͤͭͦ͡ ͫͦ͒͊ͦ͘͡ ͔͍͙ͤͨͦͭͦͪͣͯΌ ͣͯ͘·͊͟͡Έͤͦ-Ή͔͙ͫͭͭ;͔ͫͯ͟Ό 

͙͔ͫͫͭͣͯΣ ͔ͤ ͙͔ͣΌ΅ͯΌ ͎͍͊ͤ͊ͦͦ͡ ͍ ͎͙͒ͪͯͻ ͔͎͙ͪͦͤ͊ͻ ͙ͣͪ͊Φ 

˭͊͟͡Ό;͔͙͔ͤ 

˸ͯ͘·͊͟͡Έ͔ͤͦ ͙͍ͫͯͫͫͭͦ͟ ͙ ͣͯ͘·͊͟͡Έͤ͊Ύ ͯ͟͡Έͭͯͪ͊ ͍ͤ͊ͪͦ͒ͦ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ 

͚ͫͦ͋ͦ ͤ͊͘;͙ͣ·͚ ͨ͊ͫͭ͡ ͙͍͎ͣͪͦͦͦ ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ ͔͙ͤ͊ͫ͒͡ΎΣ ͦͭͪ͊͗͊Ό΅͙͚ ͎͍͔͍͚ͣͤͦͦͦͦ͟ ͦͨ·ͭ 

͍͙͙ͪ͊ͭ͘Ύ ͔͎͙ͪͦͤ͊͡Έͤ·ͻ ͙ͭͪ͊͒ͼ͙͚Φ ͍̏ͦ͡Όͼ͙Ύ ͣͯ͘·͊͟͡Έͤ·ͻ ͺͦͪͣΣ ͙͔ͤͫͭͪͯͣͤͭ͊͡Έ͎ͤͦͦ ͙͔͙ͫͨͦͤͤ͡Ύ ͙ 

͍ͦ͊͟͡Έͤͦ-Ή͙ͨ;͔͙ͫ͟ͻ ͍͗͊ͤͪͦ ͔͙͔͒ͣͦͤͫͭͪͪͯͭ ͫͦ͗ͤ͡·͚ ͨͪͦͼ͔ͫͫ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͙ͪ͊͘͡;ͤ·ͻ ͯ͟͡Έͭͯͪͤ·ͻ 

͔ͫͪ͒Σ ͍͔ͫͦͨͪͦͦ͗͒͊ͣ·͚ ͍͙͊ͣͤ͘·ͣ ͍͙͡Ύ͙͔ͤͣ ͙ ͨͦͫͭͦΎͤͤ·ͣ ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤ·ͣ ͍͔͙͔ͦ͋ͤͦͤͣ͡Φ 

˿͍͔͔ͦͪͣͤͤ͊Ύ ͣͯ͘·͊͟͡Έͤ͊Ύ ͙ͨͪ͊ͭ͊͟͟ ͍͔͔ͨͦ͒ͭͪ͗͒͊ͭ ͔͔ͤͨͪͻͦ͒Ύ΅ͯΌ ͊ͭͯ͊͟͡ΈͤͦͫͭΈ ͔͍͙͒ͪͤͻ ͙ͭͪ͊͒ͼ͙͚Σ 

ͦͭͦͪ͟·͔ ͨͪͦ͒ͦ͗͊͡Όͭ ͺ͙͍ͦͪͣͪͦ͊ͭΈ ͍ͦͫͤͦ· ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͻ ͙͙͔ͫͨͦͤͭ͡͡Έ͙ͫ͟ͻ ΄ͦ͟͡Σ ͍͙͡ΎͭΈ ͤ͊ 

ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͔ͤͦ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͙ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡ ͤ͊ͯ;ͤ·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͍ ͫͺ͔͔ͪ ͙͍͍͔͔͙ͫͯͫͫͭͦ͒ͤ͟ΎΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·: 

1. ˾͊ͻ͍ͣ͊ͤͦ ˢΦ ˸ͯ͘·͊͟͡Έͤ͊Ύ ͯ͟͡Έͭͯͪ͊ ͍ͤ͊ͪͦ͒ͦ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘Φ τ ́ ͊΄͔ͤͭ͟Υ ̅͊ͤΣ нлмсΦ 

2. Levin T. The Hundred Thousand Fools of God: Musical Travels in Central Asia. τ Indiana University Press, 

2010. 

3. ˨͔͍͗ͯͣ͊ ˢΦ ˻;͔͙ͪ͟ ͣͯ͘·͊͟͡Έ͚ͤͦ ͯ͟͡Έͭͯͪ· ˤͦͫͭͦ͊͟Φ τ s ͣ͊ͭ͡·Υ ˨͊ΎͪΣ нлмуΦ 

4. During J. The Art of Central Asian Music. τ Routledge, 2017. 

ϭ ˿·ͭ͒·ͻ͍ͦ ̒ΦΣ нлнр 
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ˣ͔͍ͪͦͫ͊͟͟Ύ ˿͙͊͒͊ ˢͭ͡·͎͙΄͙͔͍ͤ͊ 

͔ͫͭͯ͒ͤͭ ͎ͨͪͦͪ͊ͣͣ· ζ˽͙ͫͻ͎ͦͦ͡-ͦͤͫͯ͟͡Έͭ͊ͤͭΥ ͍͔͋͊ͦͦ͘ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘η  

˸͍͎ͦͫͦͫͦͦ͟͟ ͼ͔ͤͭͪ͊ ͙ͨͫͻ͎͙ͦͦ͡;͔͎ͫͦͦ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ό͎Φ ˸͍ͦͫ͊͟ύ 

 

˸˩́˻˨̍ ˽˿ˮ̆˻˶˻˥ˮ̉˩˿˴˻˯ ˴˻˾˾˩˴̇ˮˮ ̏˸˻̇ˮ˻˹ˢ˶̎˹̍̆ ˿˻˿́˻̒˹ˮ˯ ˨˩́˩˯ 

 ˿  ˻˥˾ˢ˹ˮ̉˩˹˹̍˸ˮ ˤ˻˭˸˻ˬ˹˻˿́̒˸ˮ ˭˨˻˾˻ˤ̎̒ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͍͊ͭͦͪ ͙ͦͨͫ·͍͔͊ͭ ͔ͣͭͦ͒·Σ ͦͭͦͪ͟·͔ ͙͔ͨͪͣͤΎΌͭͫΎ ͒͡Ύ ͔ͦͪͪ͟͟ͼ͙͙ Ήͣͦͼ͙ͦͤ͊͡Έͤ·ͻ 

ͫͦͫͭͦΎ͙͚ͤ ͔͔͚͒ͭ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍͒ͦͪͦ͘ΈΎΦ ̂;͙ͭ·͍͊Ύ ͪͦͫͭ ;͙ͫ͊͡ ͔͔͚͒ͭ ͫ 
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METHODS OF PSYCHOLOGICAL CORRECTION OF EMOTIONAL STATES OF CHILDREN WITH DISABILITIES 

 

Abstract 

In the article, the author describes methods used to correct the emotional states of children with 

disabilities. Considering the growing number of children with disabilities, the author notes the relevance of 

this topic and pays special attention in the article to the specific features of the psycho-emotional state of 

children in this category. Also, based on the analysis of psychological literature and articles from 

psychological literature, legislative and regulatory acts, as well as analytical and statistical materials, the 

author identifies the main types of health disorders in children of the category under consideration and the 

corresponding main methods of psychological correction in such children, in particular methods: art therapy, 

music therapy, play therapy, sensory therapy, cognitive behavioral therapy, social-psychological training and 

others. The main principles of psychological correction of emotional states of children with disabilities 

include: an individual approach, creating a safe environment, working with emotional reactions, developing 
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social adaptation skills, support and cooperation with parents and teachers, and a multimodal approach. At 

the same time, taking into account the characteristics and needs of children with disabilities, psychological 

correction of their emotional state should be individualized and focused on the specific child. 

Keywords 

method, psychological correction, emotional state, children, disabilities. 
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͙ ͔ͣͦ͗ͭ ͨͪͦΎ͍͡ΎͭΈ ͪ͊ͤ͘·͔ ͙ͨͫͻ͎͙ͦͦ͡;͔͙͔ͫ͟ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͍͔͎ͫͦͦ ͫͦͫͭͦΎ͙ͤΎ ͍͒ͦͪͦ͘ΈΎΣ 

͙ͭͨ͊ ͎͙ͦͪ͊ͤ;͔͙͚ͤ ͙ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·ͻ ͔͔͚ͦͫͦ͋ͤͤͦͫͭΦ 

˻͚͒ͤͦ ͙͘ ͍ͦͫͤͦͤ·ͻ ͙ͨͫͻ͎͙ͦͦ͡;͔͙ͫ͟ͻ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͔͔͚͒ͭ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ 

͍͒ͦͪͦ͘ΈΎ Ύ͍͡Ύ͔ͭͫΎ ;͍͍ͯͫͭͦ ͙ͦ͘͡Ύͼ͙͙ ͙ ͔ͤͨͦͤͦ͡ͼ͔͙ͤͤͦͫͭΦ ͙̏ͭ ͔͙͒ͭ ͎ͣͦͯͭ ;͊ͫͭͦ ;͍͍͍ͯͫͭͦ͊ͭΈ ͔ͫ͋Ύ 



ˢ˴ˢ˨˩˸ˮ̉˩˿˴˻˩ ˮ˭˨ˢ́˩˶̎˿́ˤ˻ ζ˹ˢ̂̉˹ˢ̒ ˢ˾́˩˶̎η 

 

 

164 

͍͔͎ͦͭͪͤͯͭ·͙ͣ ͫͦͼ͙ͯͣͦͣ ͙͘-͊͘ ͍͔͎ͫͦͦ ͫͦͫͭͦΎ͙ͤΎ ͍͒ͦͪͦ͘ΈΎΣ ;ͭͦ ͔ͣͦ͗ͭ ͙͍͔͙ͨͪͫͭ ͟ ͙͚ͤͦ͘͟ ͫ͊ͣͦͦͼ͔͔ͤ͟ ͙ 

͔͔͙͍͒ͨͪͫͫͤ·ͣ ͫͦͫͭͦΎ͙ͤΎͣΦ 

͔́͊͗͟ ͯ ͔͔͚͒ͭ ͙͍͔͚ͪ͊ͫͫͣ͊ͭͪ͊ͣͦ ͔͎͙͙͊ͭͦͪ͟ ͎ͣͦͯͭ ͍͙ͦͤ͊ͭ͘͟Έ ͔ͨͪͦ͋ͣ͡· ͫ ͊͒͊ͨͭ͊ͼ͙͔͚ ͟ 

͙͔͔͙ͣͤͤ͘Ύͣ ͍ ͦͪͯ͗͊͟Ό΅͔͚ ͔͔ͫͪ͒ ͙ ͫͦͼ͙͊͡Έͤ·ͣ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘ΎͣΦ ˻͙ͤ ͎ͣͦͯͭ ͙ͫͨ·ͭ·͍͊ͭΈ ͙ͭͪͯ͒ͤͦͫͭ 

͍ ͍͔͙͙ͯͫͭ͊ͤͦͤ͡ ͍ͦͤͭ͊ͭͦ͟͟ ͫ ͙͙ͦ͒ͤͦ͊ͫͫͤ͊ͣ͟͟͡Σ ͙ͫͨ·ͭ·͍͊ͭΈ ͫͭͪ͊ͻ ͔͔ͨͪ͒ ͍ͤͦ·͙ͣ ͙ͫͭͯ͊ͼ͙Ύ͙ͣ ͙ ͤ͊ͪͯ΄͊ͭΈ 

͍ͫΎ͘Έ ͫ ͍͔͙͙ͪͦͫͤ͊ͣ͟ ͙͘-͊͘ ͍͙ͫͦͻ ͔͔͚ͦͫͦ͋ͤͤͦͫͭΦ 

˴͔ͪͦͣ ͎ͭͦͦΣ ͔͙͒ͭ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍͒ͦͪͦ͘ΈΎ ͎ͣͦͯͭ ͙͍ͫͭ͊͊ͭ͟͡ΈͫΎ ͫ ͍ͨͦ·΄͔ͤͤ·ͣ 

͍͔ͯͪͦͤͣ ͔ͫͭͪͫͫ͊ ͙ ͔͍͙ͭͪͦ͗ͤͦͫͭΣ ͍ͫΎ͊ͤͤ͘·ͣ ͫ ͔͙ͨͪͦ͋ͣ͊ͣ͡ ͍͒ͦͪͦ͘ΈΎΣ ͔͋ͦͤ͘͡Ύ͙ͣ ͙ ͨͦͫͭͦΎͤͤ·͙ͣ 

͔͙ͣ͒ͼ͙͙͙ͤͫͣ͟ ͨͪͦͼ͔͙͒ͯͪ͊ͣΦ ̏ͭͦ ͔ͣͦ͗ͭ ͙͍͔͙ͨͪͫͭ ͟ ͍͙͙ͪ͊ͭ͘Ό ͙ͨͫͻ͙ͦͫͦͣ͊ͭ;͔͙ͫ͟ͻ ͚͍ͪ͊ͫͫͭͪͦͫͭ ͙ 

ͯͻͯ͒΄͔͙ͤΌ ͦ͋΅͔͎ͦ ͫͦͫͭͦΎ͙ͤΎ ͯ ͙ͭ͊͟ͻ ͔͔͚͒ͭΦ 

˽͎͔ͦ͊͊ͣ͡Σ ;ͭͦ ͔͙ͤͦͫͨͦͪͣ·ͣ Ύ͍͡Ύ͔ͭͫΎ ͭͦΣ ;ͭͦ ͔͙͒ͭ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍͒ͦͪͦ͘ΈΎ 

ͤͯ͗͒͊ΌͭͫΎ ͍ ͦͫͦ͋ͦͣ ͍͙͙͙ͤͣ͊ͤ ͙ ͔͔ͨͦ͒͒ͪ͗͟ ͫͦ ͫͭͦͪͦͤ· ͦ͋΅͔͍ͫͭ͊Σ ͙͔͔͚ͪͦ͒ͭ͡Σ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ 

͙͍ͪ͊͋ͦͭͤͦ͟ ͙ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͯ;͔͔͙͚ͪ͗͒ͤΦ ̉ͭͦ͋· ͨͦͣͦ;Έ ͙ͭ͊ͣ͟ ͔͒ͭΎͣ ͔͔ͨͪͦ͒ͦͭ͡Έ ͙ͻ 

͙ͨͫͻ͎͙ͦͦ͡;͔͙͔ͫ͟ ͔͙ͦͫͦ͋ͤͤͦͫͭΣ ͍͊͗ͤͦ ͍ͫͦ͒͊͊ͭ͘Έ ͒͡Ύ ͙ͤͻ ͔͋ͦͨ͊ͫͤͯ͘Ό ͙ ͔͒ͪͯ͗͡Ό͋ͤͯΌ ͔ͫͪ͒ͯΣ 

͎͙͋͊ͦͨͪ͡Ύͭͤ·͔ ͍͙ͯͫͦ͡Ύ ͒͡Ύ ͍͙͙ͪ͊ͭ͘Ύ ͙ ͔͙ͫ͊ͣͦͪ͊͊͘͡ͼ͙͙ Ή͙ͭͻ ͔͔͚͒ͭΣ ͎͔͒ ͙ͦͤ ͎ͣͦͯͭ ͪ͊ͫͪ͟·ͭΈ ͍͚ͫͦ 

͔ͨͦͭͤͼ͙͊͡Σ ͍͙͍ͪ͊͊ͭ͘ΈͫΎ ͙ ͦ͋΅͊ͭΈͫΎ ͫͦ ͍͔͙͙ͫͪͫͭͤ͊ͣ͟Σ ͙Σ ͔͙ͫ͡ ͙ͣ ͋ͯ͒ͯͭ ͔͍͔ͨͪ͒ͦͫͭ͊ͤ͡· ͍͔ͫ 

͔ͤͦ͋ͻ͙ͦ͒ͣ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙ ͔͍ͫͪ͒ͫͭ͊ ͒͡Ύ ͔͙ͪ͊͊͘͡ͼ͙͙ ͍͙ͫͦͻ ͔͚ͫͨͦͫͦ͋ͤͦͫͭΣ ͙͔ͭ͊͟ ͔͙͒ͭ ͎ͣͦͯͭ ͙͒ͦͫͭ;Έ 

͔ͯͫͨͻ͊ ͍ ͙͙͗ͤ͘Φ  

ˤ͙͒· ͤ͊ͪͯ΄͔͙͚ͤ ό͔͍ͤ͒ͦͫͭ͊ͭͦ͟ ͍͙͙ͪ͊ͭ͘Ύύ ͙ ͙ͻ ͍͙͡Ύ͙͔ͤ ͤ͊ ͙͔͔͙͔ͨͪͣͤͤ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙ͻ 

͔͍ͣͭͦ͒ͦ ͙ͨͫͻ͎͙ͦͦ͡;͔͚ͫͦ͟ ͔ͦͪͪ͟͟ͼ͙͙ Ήͣͦͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͫͦͫͭͦΎ͙ͤΎ 

˽͙ͪ ͙͙ͦ͊͊ͤ͘͟ ͨͦͣͦ΅͙ ͔͒ͭΎͣ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍͒ͦͪͦ͘ΈΎ ͦ͋Ύ͔͊ͭ͘͡Έͤͦ ͤͯ͗ͤͦ 

ͯ;͙ͭ·͍͊ͭΈ ͙ͻ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·͔ ͔͙ͨͦͭͪ͋ͤͦͫͭ ͙ ͙ͫͨͦͫͦ͋ͤͦͫͭΣ ͦͭͦͪ͟·͔ ͔͍͋ͯͫͦͤͦ͘͡ ͔͙ͦͪͪͪͯ͟͡Όͭ ͫ ͙ͻ 

͔͔͔ͦͨͪ͒ͤͤ͡·͙ͣ ͎͙ͦͪ͊ͤ;͔͙ͤΎ͙ͣ ͍ ͍͒ͦͪͦ͘Έ͔Φ  

ˤ ͔ͫͨͼ͙͊͡Έ͚ͤͦ ͙͔͔ͭͪ͊ͭͯͪ͡ ͍ ͦͭͤͦ΄͔͙͙ͤ ͎͙ͦͪ͊ͤ;͔͙͚ͤ ͍͒ͦͪͦ͘ΈΎ ζ͙ͨͫͻ͎͙ͦͦ͡ ͙ ͔͒ͺ͔͎͙ͭͦͦ͟͡ 

͙ͫͨͦ͡Έͯ͘Όͭ ͔ͭ͊͗͟ ͔͙ͭͪͣͤ· ζͤ͊ͪͯ΄͔͙ͤΎ ό͔͙ͤ͒ͦͫͭ͊ͭ͟ύ ͍͙͙ͪ͊ͭ͘Ύη ͙ ζͺ͙͙͘;͔͙͔ͫ͟ ͙ ͙ͨͫͻ͙;͔͙͔ͫ͟ 

͔͙ͤ͒ͦͫͭ͊ͭ͟η ͊͟͟ ͦ͋Ά͔͙͒ͤΎΌ΅͙͔ ͍͔ͫ ͔͎͙͙͊ͭͦͪ͟ ͙͡ͼ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣη ώнΣ ͫΦ м2].  

˾͙͊͘͡;ͤ·͙ͣ ͙ͨͫͻ͎͙ͦͦ͊ͣ͡ ͙ ͔ͫͨͼ͙͙͙͊ͫͭ͊ͣ͡ ͍ ͚͒͊ͤͤͦ ͔͔ͭͣ ͔ͭ͊͗͟ ͙͍ͨͪͦ͒ΎͭͫΎ ͍͙ͫͦ 

͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙͙ ͔͍ͤ͒ͦͫͭ͊ͭͦ͟ ͙͙͡ ͤ͊ͪͯ΄͔͙͚ͤ ͍ ͍͙͙͙ͪ͊ͭ͘Σ ͤͦ ͤ͊ ͤ͊΄ ͍͎͘͡Ύ͒Σ ͔͔͋ͦ͡ ͙ͤͺ͙͍ͦͪͣ͊ͭͤ·ͣ 

Ύ͍͡Ύ͔ͭͫΎ ͙͙͔ͦͨͫ͊ͤ ͍͙͍͒ͦ ͔͍ͤ͒ͦͫͭ͊ͭͦ͟ ˤΦˮΦ ˶͍͙ͯ͋ͦͫͣ͟Φ 

˻͋ͦ͋΅͔ͤͤͦ ˤΦˮΦ ˶͍͙͚ͯ͋ͦͫ͟ ώнϐ ͍·͔͒͡Ύ͔ͭ ͔ͫ͒ͯ͡Ό΅͙͔ ͍͙͒· ͔͍ͤ͒ͦͫͭ͊ͭͦ͟Σ ͫ ͦͭͦͪ͟·͙ͣ ͎ͣͦͯͭ 

ͫͭͦͤͯͭ͟͡ΈͫΎ ͔͙͒ͭ ͫ ˻ˤ˭Υ 

мΦ ͙͙̅͘;͔͙͔ͫ͟ ͔͙ͤ͒ͦͫͭ͊ͭ͟Υ ͤ͊ͪͯ΄͔͙ͤΎ ͍͙͎͔͒͊ͭ͡Έͤ·ͻ ͺͯͤ͟ͼ͙͚Σ ͔ͨͪͦ͋ͣ͡· ͫ ͦͨͦͪͤͦ-

͍͙͎͔͒͊ͭ͡Έͤ·ͣ ͊ͨͨ͊ͪ͊ͭͦͣ ͙ ͎͙͔͒ͪͯ ͺ͙͙͘;͔͙͔ͫ͟ ͎͙ͦͪ͊ͤ;͔͙ͤΎ ͙ ͎͙ͦͪ͊ͤ;͔͙ͤΎ ͍ ͺ͙͙͘;͔͚ͫͦ͟ ͙͍͙͊ͭͤͦͫͭ͟Φ 

˨͔͙ͭ ͫ ͯ͊͊ͤͤ͘͟·͙ͣ ͔͙ͤ͒ͦͫͭ͊ͭ͊ͣ͟ ͎ͣͦͯͭ ͙ͫͨ·ͭ·͍͊ͭΈ ͙ͭͪͯ͒ͤͦͫͭ ͍ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤͦͣ ͔͔͍͙͔͙͙ͨͪ͒͗ͤΣ 

ͯ;͔͔͋Σ ͺ͙ͯ͘͟͡Έ͔ͭͯͪΣ ͯ;͙͙͊ͫͭ ͍ ͙͍ͫͨͦͪͭͤ·ͻ ͔͙ͣͪͦͨͪΎ͙ͭΎͻ ͙ ͭΦ͒Φ 

нΦ ˽͙ͫͻ͙;͔͙͔ͫ͟ ͔͙ͤ͒ͦͫͭ͊ͭ͟Υ ͟ ͙ͤͣ ͦͭͤͦͫΎͭͫΎ ͙ͪ͊͘͡;ͤ·͔ ͙ͨͫͻ͙;͔͙͔ͫ͟ ͚͍ͪ͊ͫͫͭͪͦͫͭ͊Σ ͤ͊ͪͯ΄͔͙ͤΎ 

͙ͨͫͻ͙;͔͎ͫͦͦ͟ ͍͙͙ͪ͊ͭ͘ΎΣ ͔͙͊͒ͪ͗͘͟ ͍ ͙ͨͫͻͦͣͦͭͦͪͤͦͣ ͍͙͙͙ͪ͊ͭ͘ ͙ ͎͙͔͒ͪͯ ͙ͨͫͻ͎͙ͦͦ͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡·Φ 

˨͔͙ͭ ͫ ͒͊ͤͤ·͙ͣ ͔͙ͤ͒ͦͫͭ͊ͭ͊ͣ͟ ͎ͣͦͯͭ ͙ͫͨ·ͭ·͍͊ͭΈ ͙ͭͪͯ͒ͤͦͫͭ ͍ ͦ͋΅͔͙͙ͤΣ ͊͒͊ͨͭ͊ͼ͙͙ ͟  ͍ͤͦ·ͣ ͙ͫͭͯ͊ͼ͙ΎͣΣ 

ͯ;͔͔͋ ͙ ͭΦ͒Φ 

оΦ ˿͔ͤͫͦͪͤ·͔ ͔͙ͤ͒ͦͫͭ͊ͭ͟Υ Ήͭͦ ͎͙ͦͪ͊ͤ;͔͙ͤΎ ͍ ͺͯͤ͟ͼ͙͙͍͙͙ͦͤͪͦ͊ͤ ͎͍ͦͪ͊ͤͦ ;͍͍ͯͫͭ ό͔͙͔ͪͤ͘Σ ͫͯ͡ͻΣ 

ͦ͋ͦͤΎ͙͔ͤΣ ͦͫΎ͙͔͊ͤ͘Σ ͍ͯͫ͟ύΦ ˨͔͙ͭ ͫ ͔ͫͤͫͦͪͤ·͙ͣ ͔͙ͤ͒ͦͫͭ͊ͭ͊ͣ͟ ͎ͣͦͯͭ ͙ͫͨ·ͭ·͍͊ͭΈ ͔͙͊ͭͪͯ͒ͤͤ͘Ύ ͍ 

ͨͦͯ͡;͔͙͙ͤ ͙ͤͺͦͪͣ͊ͼ͙͙ ͙͘ ͦͪͯ͗͊͟Ό΅͔͎ͦ ͙ͣͪ͊Σ ͦ͋΅͔͙͙ͤΣ ͙͔ͦͪͤͭ͊ͼ͙͙ ͍ ͍͔ͨͪͦͫͭͪ͊ͤͫͭ ͙ ͭΦ͒Φ 

пΦ ˮ͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·͔ ͔͙ͤ͒ͦͫͭ͊ͭ͟Υ ͫΌ͒͊ ͦͭͤͦͫΎͭͫΎ ͔͙͊͒ͪ͗͘͟ ͍ ͍͔ͯͣͫͭͤͤͦͣ ͍͙͙͙ͪ͊ͭ͘Σ ͤ͊ͪͯ΄͔͙ͤΎ 

͎͙͙͍ͦͤͭͤ͟·ͻ ͺͯͤ͟ͼ͙͚Σ ͍͔ͯͣͫͭͤͤ͊Ύ ͦͭͫͭ͊ͦͫͭ͡Έ ͙ ͎͙͔͒ͪͯ ͙͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·͔ ͔ͨͪͦ͋ͣ͡·Φ ˨͔͙ͭ ͫ 
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͙͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·͙ͣ ͔͙ͤ͒ͦͫͭ͊ͭ͊ͣ͟ ͎ͣͦͯͭ ͙ͫͨ·ͭ·͍͊ͭΈ ͙ͭͪͯ͒ͤͦͫͭ ͍ ͦ͋ͯ;͔͙͙ͤΣ ͍͔͙͙ͯͫͦͤ ͍͚ͤͦͦ 

͙ͤͺͦͪͣ͊ͼ͙͙Σ ͔ͪ΄͔͙͙ͤ ͎͙͙͍ͦͤͭͤ͟·ͻ ͊͒͊͘; ͙ ͭΦ͒Φ 

рΦ ˿ͦͼ͙͊͡Έͤ·͔ ͔͙ͤ͒ͦͫͭ͊ͭ͟Υ Ήͭͦ ͎͙ͦͪ͊ͤ;͔͙ͤΎ ͍ ͫͦͼ͙͊͡Έ͚ͤͦ ͊͒͊ͨͭ͊ͼ͙͙Σ ͔ͨͪͦ͋ͣ͡· 

͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͫ ͦͪͯ͗͊͟Ό΅͙͙ͣΣ ͙ͫͦ͗ͤͦͫͭ͡ ͍ ͍͔͙͙ͯͫͭ͊ͤͦͤ͡ ͍ͦͤͭ͊ͭͦ͟͟ ͫ ͎͙͙͒ͪͯͣ ͡Ό͒Έ͙ͣ ͙ ͭΦ͒Φ ˨͔͙ͭ 

ͫ ͫͦͼ͙͊͡Έͤ·͙ͣ ͔͙ͤ͒ͦͫͭ͊ͭ͊ͣ͟ ͎ͣͦͯͭ ͙ͫͨ·ͭ·͍͊ͭΈ ͔͙͊ͭͪͯ͒ͤͤ͘Ύ ͍ ͦ͋΅͔͙͙ͤΣ ͺ͙͍͙͙ͦͪͣͪͦ͊ͤ ͔͙͒ͪͯ͗ͫ͟ͻ 

ͦͭͤͦ΄͔͙͚ͤΣ ͯ;͙͙͊ͫͭ ͍ ͔͙͍ͦͭͤ͟͟͡͡·ͻ ͔͙ͣͪͦͨͪΎ͙ͭΎͻ ͙ ͭΦ͒Φ 

˾͙͍͊ͫͫͣ͊ͭͪ͊Ύ Ή͙ͭ ͍͙͒· ͔͍ͤ͒ͦͫͭ͊ͭͦ͟Σ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͯ;͙ͭ·͍͊ͭΈ ͙ͻ ͔ͦͣͨͫͤ͟͟͡·͚ ͻ͔͊ͪ͊ͭͪ͟ ͙ 

͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·͔ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͎͊͗͒ͦͦ͟ ͔͔ͪ͋ͤ͊͟Φ ˤ͊͗ͤͦ ͔͔ͦ͋ͫͨ;͙ͭΈ ͔͒ͭΎͣ ͫ ͎͙ͦͪ͊ͤ;͔͙ͤΎ͙ͣ ͍ ͍͒ͦͪͦ͘Έ͔ 

͔ͨͦ͒͒ͪ͗ͯ͟Σ ͒ͦͫͭͯͨ ͟ ͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·ͣ ͎ͯͫͯ͊ͣ͡ ͙ ͔ͭͻ͎͙ͤͦͦ͡ΎͣΣ ͫͦ͒͊ͭ͘Έ ͍͙ͯͫͦ͡Ύ ͒͡Ύ ͙ͻ 

ͨͦͤͦ͡ͼ͔͎ͤͤͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͙ ͙͔͎ͤͭͪ͊ͼ͙͙ ͍ ͦ͋΅͔͍ͫͭͦΦ 

˽͔͍ͪͦͦ;͔͔͔ͪ͒ͤͦ ͒͡Ύ ͨͦͣͦ΅͙ ͔͒ͭΎͣ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍͒ͦͪͦ͘ΈΎ ͍͊͗ͤͦ 

͔͔ͦ͋ͫͨ;͙ͭΈ ͙ͣ ͔ͨͦ͒͒ͪ͗ͯ͟Σ ͙͙͔ͨͦͤͣ͊ͤΣ ͙͍͊͒͊ͨͭͪͦ͊ͤͤ·͔ ͍͙ͯͫͦ͡Ύ ͦ͋ͯ;͔͙ͤΎ ͙ ͫͦͼ͙͙͊͊͘͡ͼ͙͙Σ ͊ ͔ͭ͊͗͟ 

͒ͦͫͭͯͨ ͟ ͚ͤͯ͗ͤͦ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙ ͙ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙Φ ˹ͦ ͙ͨͪ Ήͭͦͣ ͔ͭ͊͗͟ ͔ͦͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔͔ͫ͒ͯͭ͡ 

͔͙ͯ͒ͭ͡Έ ͍͙͙ͪ͊ͭ͘Ό ͙ͻ ͫ͊ͣͦͦͼ͔͙ͤ͟Σ Ήͣͦͼ͙ͦͤ͊͡Έ͚ͤͦ ͙ͫͭ͊͋͡Έ͙ͤͦͫͭ ͙ ͔͙ͯͣͤΌ Ήͺͺ͔͙͍ͭͤͦ͟ ͦ͋΅͊ͭΈͫΎ ͙ 

͍͙͔͚͍͍͊ͣͦ͒ͫͭͦ͊ͭ͘Έ ͫ ͦͪͯ͗͊͟Ό΅͙͙ͣΦ 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͙ͨͫͻ͎͙ͦͦ͡;͔ͫ͊͟Ύ ͔ͦͪͪ͟͟ͼ͙Ύ Ήͣͦͼ͙ͦͤ͊͡Έͤ·ͻ ͫͦͫͭͦΎ͙͚ͤ ͔͔͚͒ͭ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ 

͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍͒ͦͪͦ͘ΈΎ Ύ͍͡Ύ͔ͭͫΎ ͍͊͗ͤ·ͣ ͙ ͔ͤͦ͋ͻ͙ͦ͒ͣ·ͣ ͔͊ͫͨͭͦͣ͟ ͪ͊͋ͦͭ· ͫ Ή͚ͭͦ ͔͎͙͔͚͊ͭͦͪ͟ ͔͔͚͒ͭΦ  

˻͍ͫͤͦͤ·͔ ͔ͣͭͦ͒· ͙ͨͫͻ͎͙ͦͦ͡;͔͚ͫͦ͟ ͔ͦͪͪ͟͟ͼ͙͙ Ήͣͦͼ͙ͦͤ͊͡Έͤ·ͻ ͫͦͫͭͦΎ͙͚ͤ ͔͔͚͒ͭ ͫ ˻ˤ˭ 

̂;͙ͭ·͍͊Ύ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͙ ͔͙ͨͦͭͪ͋ͤͦͫͭ ͔͔͚͒ͭ ͫ ˻ˤ˭Σ ͙ͨͫͻ͎͙ͦͦ͡;͔ͫ͊͟Ύ ͔ͦͪͪ͟͟ͼ͙Ύ ͒ͦ͗ͤ͊͡ ͋·ͭΈ 

͙͙͍͙͙͙͍͚ͤ͒͒ͯ͊ͪͦ͊ͤͤͦ͘͡ ͙ ͙͔͙͍͚ͦͪͤͭͪͦ͊ͤͤͦ ͤ͊ ͔͎ͦͤͪͭͤͦͦ͟͟ ͔͔ͪ͋ͤ͊͟Φ  

ˮ͘ ͍͔͔͎ͨͪͦ͒ͤͤͦͦ ͙͊ͤ͊͊͘͡ ͙͔ͭͪ͊ͭͯͪ͡· ͣͦ͗ͤͦ ͍·͔͙͒ͭ͡Έ ͔ͤͦͭͦͪ͟·͔ ͙ͨͪͤͼ͙ͨ· ͙ͨͫͻ͎͙ͦͦ͡;͔͚ͫͦ͟ 

͔ͦͪͪ͟͟ͼ͙͙ Ήͣͦͼ͙ͦͤ͊͡Έͤ·ͻ ͫͦͫͭͦΎ͙͚ͤ ͔͔͚͒ͭ ͫ ˻ˤ˭Σ ͦͭͦͪ͟·͔ ͨͦ ͔͙ͣͤͤΌ ͍͊ͭͦͪ͊ Ύ͍͡ΎΌͭͫΎ ͟͡Ό;͔͍·͙ͣΥ 

мΦ ˮ͙͍͙ͤ͒͒ͯ͊͡Έͤ·͚ ͨͦ͒ͻͦ͒Υ ͨͦͫͦ͟͡Έͯ͟ ͊͗͒͟·͚ ͔͔ͪ͋ͤͦ͟ ͙͔ͯͤ͊ͤ͟͡Σ ͍͊͗ͤͦ ͪ͊ͪ͊͋͊ͭ͘·͍͊ͭΈ 

͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·͔ ͎ͨͪͦͪ͊ͣͣ· ͙ͨͫͻ͎͙ͦͦ͡;͔͚ͫͦ͟ ͔ͦͪͪ͟͟ͼ͙͙Σ ͯ;͙ͭ·͍͊Ύ ͔ͫͨͼ͙ͺ͙;͔͙͔ͫ͟ ͔͙ͨͦͭͪ͋ͤͦͫͭΣ 

͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͔͔ͪ͋ͤ͊͟Φ ̏ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͫͦ͒͊ͭ͘Έ Ήͺͺ͔͙͍ͭͤͯ͟Ό ͔͎͙ͫͭͪ͊ͭΌ ͪ͊͋ͦͭ· ͫ 

Ήͣͦͼ͙ͦͤ͊͡Έͤ·͙ͣ ͫͦͫͭͦΎ͙ͤΎ͙ͣ ͔͔ͪ͋ͤ͊͟Φ 

нΦ ˿͙͔ͦ͒͊ͤ͘ ͔͚͋ͦͨ͊ͫͤͦ͘ ͔ͫͪ͒·Υ ͒͡Ύ ͔ͯͫͨ΄͚ͤͦ ͔ͦͪͪ͟͟ͼ͙͙ Ήͣͦͼ͙ͦͤ͊͡Έͤ·ͻ ͫͦͫͭͦΎ͙͚ͤ ͔͔͚͒ͭ ͫ ˻ˤ˭ 

͍͊͗ͤͦ ͫͦ͒͊ͭ͘Έ ͔͔͋ͦͨ͊ͫͤͦ͘ ͙ ͔͙͍ͨͦ͒͒ͪ͗͊Ό΅͔͔ ͔͙͔ͦͪͯ͗ͤ͟Φ ˨͔͙ͭ ͒ͦ͗ͤ͡· ;͍͍͍ͯͫͭͦ͊ͭΈ ͔ͫ͋Ύ 

͊͘΅͙΅͔ͤͤ·͙ͣΣ ͨͦͤΎͭ·͙ͣ ͙ ͙ͨͪͤΎͭ·͙ͣΣ ;ͭͦ͋· ͨͪͦͼ͔ͫͫ ͪ͊͋ͦͭ· ͤ͊͒ ͙ͻ Ήͣͦͼ͙Ύ͙ͣ ͋·͡ Ήͺͺ͔͙͍ͭͤ͟·ͣΦ 

оΦ ˾͊͋ͦͭ͊ ͫ Ήͣͦͼ͙ͦͤ͊͡Έͤ·͙ͣ ͔ͪ͊͟ͼ͙Ύ͙ͣΥ ͙ͨͫͻ͎͙ͦͦ͡;͔ͫ͊͟Ύ ͔ͦͪͪ͟͟ͼ͙Ύ ͍͔ͤ͊ͨͪ͊ͤ͊͡ ͤ͊ ͪ͊͋ͦͭͯ ͫ 

Ήͣͦͼ͙ͦͤ͊͡Έͤ·͙ͣ ͔ͪ͊͟ͼ͙Ύ͙ͣ ͔͔ͪ͋ͤ͊͟Σ ͎ͨͦͣͦ͊Ύ ͔ͣͯ ͍ͦͫͦͤ͊͊ͭ͘Έ ͙ ͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ ͍͙ͫͦ ;͍͍ͯͫͭ͊Φ 

˸͔ͭͦ͒· ͪ͊͋ͦͭ· ͎ͣͦͯͭ ͍͟͡Ό;͊ͭΈ ͍ ͔ͫ͋Ύ ͔͙͍͙ͭͪͤͪͦ͟ ͨͦ ͔͎ͫ͊ͣͦͪͯ͡Ύͼ͙͙Σ ͔ͭͻ͙͙ͤ͟ ͒·ͻ͙͊ͤΎΣ 

͍͙͙ͯ͊͊͘͘͡ͼ͙ΌΣ ͙͎ͪ·-͔͍ͪͦ͡·͔ ͔͙ͯͨͪ͊͗ͤͤΎ ͙ ͎͙͔͒ͪͯΦ 

пΦ ˾͍͙͙͔͊ͭ͘ ͍ͤ͊·͍ͦ͟ ͫͦͼ͙͊͡Έ͚ͤͦ ͊͒͊ͨͭ͊ͼ͙͙Υ ͚͔ͪ͊ͤ͟ ͍͊͗ͤ͊Ύ ͊͒͊͘;͊ ͒͡Ύ ͔͔͚͒ͭ ͫ ˻ˤ˭ ͍͙͍ͪ͊͊ͭ͘Έ 

͍ͤ͊·͙͟ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͫ ͦͪͯ͗͊͟Ό΅͙͙ͣΦ ˽͙ͫͻ͎͙ͦͦ͡;͔ͫ͊͟Ύ ͔ͦͪͪ͟͟ͼ͙Ύ ͍͟͡Ό;͔͊ͭ ͍ ͔ͫ͋Ύ ͔͙͍͙ͭͪͤͪͦ͟ ͨͦ 

͙ͦͣͣͯͤ͊͟͟ͼ͙͙Σ ͯ;͔͋ͯ Ή͙͙ͣͨ͊ͭΣ ͍͙͙͔ͪ͊ͭ͘ ͍ͤ͊·͍ͦ͟ ͙͍͎ͦͤͫͭͪͯͭͤͦͦ͟͟ ͦͤ͟ͺ͙͎ͭͤͦͦ͟͡ ͪ ͔͊ͪ͘΄͔͙ͤΎ ͙ ͭΦ͒Φ 

рΦ ˽͔ͦ͒͒ͪ͗͊͟ ͙ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭͦ ͫ ͙͔ͪͦ͒ͭ͡Ύ͙ͣ ͙ ͔͎͎͙ͨ͒͊ͦ͊ͣΥ ͪ͊͋ͦͭ͊ ͙ͨͫͻ͎ͦͦ͊͡ ͨͦ ͔ͦͪͪ͟͟ͼ͙͙ 

Ήͣͦͼ͙ͦͤ͊͡Έͤ·ͻ ͫͦͫͭͦΎ͙͚ͤ ͔͔͚͒ͭ ͫ ˻ˤ˭ ͔͎͔ͨͪ͒ͨͦ͊͊ͭ͡ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭͦ ͙͔͔͚ͪͦ͒ͭ͡ ͙ ͯ;͙͔͔͚ͭ͡Φ ˤ͊͗ͤͦ 

ͦ͋ͯ;͊ͭΈ ͙ͻ ͔ͣͭͦ͒͊ͣ ͔͙ͨͦ͒͒ͪ͗͟ ͙ ͨͦͣͦ΅͙ ͔͔ͪ͋ͤͯ͟ ͍ ͍͙͙͙ͪ͊ͭ͘ ͔͎ͦ Ήͣͦͼ͙ͦͤ͊͡Έ͚ͤͦ ͙ͫͭ͊͋͡Έ͙ͤͦͫͭΦ 

сΦ ˸ͯ͡Έ͙ͭͣͦ͒͊͡Έͤ·͚ ͨͦ͒ͻͦ͒Υ ͒͡Ύ Ήͺͺ͔͙͍͚ͭͤͦ͟ ͔ͦͪͪ͟͟ͼ͙͙ Ήͣͦͼ͙ͦͤ͊͡Έͤ·ͻ ͫͦͫͭͦΎ͙͚ͤ ͔͔͚͒ͭ ͫ 

˻ˤ˭ ;͊ͫͭͦ ͙ͫͨͦ͡Έͯ͘Όͭ ͣͯ͡Έ͙ͭͣͦ͒͊͡Έͤ·͚ ͨͦ͒ͻͦ͒Σ ͦͭͦͪ͟·͚ ͦ͋Ά͔͙͒ͤΎ͔ͭ ͙ͪ͊͘͡;ͤ·͔ ͔ͣͭͦ͒· ͙ ͔ͭͻ͙͙ͤ͟ 

ͪ͊͋ͦͭ·Υ ͙ͨͫͻ͔͙ͦͭͪ͊ͨΌΣ ͙͎͍ͪͦͯΌ ͔͙ͭͪ͊ͨΌΣ ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤͯΌ ͔͙ͭͪ͊ͨΌΣ ͣͯ͘·͔͙ͦͭͪ͊ͨ͟Ό ͙ ͎͙͔͒ͪͯΦ 

тΦ ˿͙͔͙ͫͭͣ͊ͭ;ͤͦͫͭΈ ͙ ͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡ΈͤͦͫͭΈΥ ͙ͨͫͻ͎͙ͦͦ͡;͔ͫ͊͟Ύ ͔ͦͪͪ͟͟ͼ͙Ύ ͔͔ͭͪ͋ͯͭ ͙͔͙ͫͫͭͣ͊ͭ;͙ͤͦͫͭ 

͙ ͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡Έ͙ͤͦͫͭ ͍ ͔ͪ͊͋ͦͭΦ ˤ͊͗ͤͦ ͍͙͍ͯͫͭ͊ͤ͊͊ͭ͡Έ Ύͫͤ·͔ ͼ͔͙͡Σ ͔͙͍ͦͭͫ͗͊ͭ͡Έ ͎͔ͨͪͦͪͫͫ ͔͔ͪ͋ͤ͊͟Σ 

͔͙͍ͦͪͪͭͪͦ͊ͭ͟͟Έ ͔͎͙͙ͫͭͪ͊ͭ ͪ͊͋ͦͭ· ͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦΦ 
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˿ͯ΅͔͍͔ͫͭͯͭ ͔͍ͣͤͦ͗ͫͭͦ ͔͍ͣͭͦ͒ͦ ͙ ͔ͭͻ͙ͤ͟Σ ͦͭͦͪ͟·͔ ͎ͣͦͯͭ ͋·ͭΈ Ήͺͺ͔͙͍ͭͤͦ͟ ͙͔͔ͨͪͣͤͤ· ͒͡Ύ 

ͨͦͣͦ΅͙ ͙ͭ͊ͣ͟ ͔͒ͭΎͣΦ ˹͙͔͗ ͔͍͔ͨͪ͒ͫͭ͊ͤ͡· ͔ͤͦͭͦͪ͟·͔ ͙͘ ͙ͤͻΣ ͦͭͦͪ͟·͔ ͨͦ ͔͙ͣͤͤΌ ͍͊ͭͦͪ͊ ͣͦ͗ͤͦ 

͍·͔͙͒ͭ͡Έ ͊͟͟ ͙͔͔ͤ͊͋ͦ͡ Ήͺͺ͔͙͍ͭͤ͟·͔Υ 

мΦ ˢͪͭ-͔͙ͭͪ͊ͨΎΥ Ύ͍͡Ύ͔ͭͫΎ Ήͺͺ͔͙͍ͭͤ͟·ͣ ͫͨͦͫͦ͋ͦͣ ͒͡Ύ ͔͔͚͒ͭ ͍·͙ͪ͊ͭ͘Έ ͍͙ͫͦ Ήͣͦͼ͙͙ ͙ 

͔͔͙͍͙ͨͪ͗͊ͤΎΣ ͎͔ͨͦͣͦ͊ͭ ͔͒ͭΎͣ ͦͫͦͤ͊ͭ͘Έ ͙ ͨͦͤΎͭΈ ͍͙ͫͦ ;͍͍ͯͫͭ͊Σ ͊ ͔ͭ͊͗͟ ͍͙͍͔ͪ͊͊ͭ͘ ͍ͭͦͪ;͔͔ͫͦ͟ 

ͣ·΄͔͙͔ͤ͡Φ  

˴ ͍͙ͪ͊ͤͦ͒ͤͦͫͭ͘Ύͣ ͊ͪͭ-͔͙͙ͭͪ͊ͨ ͦͭͤͦͫΎͭΣ ͍ ;͙͊ͫͭͤͦͫͭΣ ͙͔͙ͦͭͪ͊ͨ͘Ό ό͙͙ͫͭͦͪͦͤͤ͟ ́Φ̑Φ ˴ͦͦ͡΄͙ͤ͊Σ 

ˢΦˮΦ ˴ͦͨ·͙ͭͤΣ ˸ΦˤΦ ˴͙͔͔͍ͫ͊͡ ͙ ͎͙͔͒ͪͯύΣ ͔͙ͫ͊ͦͭͪ͊ͨ͘͟͟Ό ό͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͍ ͪ͊͋ͦͭ͊ͻ ̏Φ ̅ͪͦͣͣ͊Σ ˴Φ ͎̑ͤ͊Σ 

˸ΦˤΦ ˻͙͚ͫͦͪͤͦΣ ́Φ˨Φ ˭͙͔͍͙ͤ͟;-˩͍͙͎͔͔͍͚ͫͭͤͦΣ ˢΦˮΦ ˭͊ͻ͍͊ͪͦ͊Σ ˢΦˤΦ ˥͔͙͍ͤ͒ͦ͊͘͡ ͙ ͎͙͒ͪͯͻύΣ ͔ͨͫͦ;ͤͯΌ ͊ͪͭ-

͔͙ͭͪ͊ͨΌ ό͒͊ͤͤ͊Ύ ͔͙ͭͪ͊ͨΎ ͪ͊ͫͪ͟·͍͔͊ͭͫΎ ͍ ͪ͊͋ͦͭ͊ͻ ́Φ˨Φ ˭͙͔͍͙ͤ͟;-˩͍͙͎͔͔͍͚ͫͭͤͦΣ ˴Φ ͎̑ͤ͊Σ ́Φ˸Φ ˥͔ͪ͊͋ͤͦ͟Σ 

˸ΦˤΦ ˴͙͔͔͍͚ͫͦ͡ ͙ ͎͙͒ͪͯͻύ ώоΣ c. 278]. 

нΦ ˮ͎͍ͪͦ͊Ύ ͔͙ͭͪ͊ͨΎ ό͔ͭ͊͗͟ ͦͭͤͦͫΎͭ ͟ ͍͙ͪ͊ͤͦ͒ͤͦͫͭ͘Ύͣ ͊ͪͭ-͔͙͙ͭͪ͊ͨύΥ ͙͎ͪ͊ Ύ͍͡Ύ͔ͭͫΎ ͔͔͍͔ͫͭͫͭͤͤ·ͣ 

ͫͨͦͫͦ͋ͦͣ ͒͡Ύ ͔͔͚͒ͭ ͍·ͪ͊͗͊ͭΈ ͍͙ͫͦ Ήͣͦͼ͙͙ ͙ ;͍͍ͯͫͭ͊Φ ˮ͎͍ͪͦ͊Ύ ͔͙ͭͪ͊ͨΎ ͔ͣͦ͗ͭ ͨͦͣͦ;Έ ͔͒ͭΎͣ ͫ 

͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍͒ͦͪͦ͘ΈΎ ͍͙ͪ͊ͭ͘Έ ͍ͤ͊·͙͟ ͔͎ͫ͊ͣͦͪͯ͡Ύͼ͙͙Σ ͯͯ͡;΄͙ͭΈ ͙ͦͣͣͯͤ͊͟͟ͼ͙ΌΣ 

͍ͨͦ·͙ͫͭΈ ͍͔ͯͪͦͤΈ ͫ͊ͣͦͦͼ͔͙ͤ͟ ͙ ͯͯ͡;΄͙ͭΈ ͫͦͼ͙͊͡Έͤ·͔ ͍ͤ͊·͙͟ ό͙͙ͫͭͦͪͦͤͤ͟ ͔ͣͭͦ͒͊ ˯Φ ͔͚͙͎̆͒ͤΣ ˨ΦˣΦ 

̏͡Έ͙ͦͤͤ͟Σ ˿ΦˢΦ ͍̊ͣ͊ͦ͟ ͙ ͎͙͔͒ͪͯύ ώоΣ ŎΦ нуоϐΦ 

оΦ ˸ͯ͘·͔͙ͦͭͪ͊ͨ͟ΎΥ ͣͯ͘·͊͟ ͙͔͔ͣͭ ͙ͯͤ͊͟͡Έ͔ͤͦ ͍͔͚͍͙͔ͦ͒ͫͭ͘ ͤ͊ Ήͣͦͼ͙ͦͤ͊͡Έ͔ͤͦ ͫͦͫͭͦΎ͙͔ͤ 

;͔͍͔ͦ͊͟͡Φ ˸ͯ͘·͔͙ͦͭͪ͊ͨ͟Ύ ͔ͣͦ͗ͭ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ ͒͡Ύ ͫͤΎ͙ͭΎ ͔ͫͭͪͫͫ͊Σ ͯͯ͡;΄͔͙ͤΎ ͔͙ͤ͊ͫͭͪͦͤΎΣ ͍͙͙ͪ͊ͭ͘Ύ 

Ήͣͦͼ͙ͦͤ͊͡Έ͚ͤͦ ͍·͙͔ͪ͊ͭ͘͡Έ͙ͤͦͫͭ ͙ ͫͦͼ͙͊͡Έͤ·ͻ ͍ͤ͊·͍ͦ͟ ό͔͍͙͔͙ͨͪ͒ͫͭ͊ͭ͡ ͔ͣͭͦ͒͊ ͙̏ͫͪͦ͟͡ΈΣ ˤΦ˸Φ 

ˣ͔ͻ͔͔͍ͭͪΣ ˢΦ ͙́ͦͣ͊ͭͫΣ ˹Φ˹Φ ˭͊ͻ͍͊ͪͦ͊Σ ˤΦ˸ύ ώпΣ c. 15]. 

пΦ ˴͎͙͙͍ͦͤͭͤͦ-͍͔͔ͨͦ͒ͤ;͔ͫ͊͟Ύ ͔͙ͭͪ͊ͨΎΥ Ήͭͦͭ ͔ͣͭͦ͒ ͍͔ͤ͊ͨͪ͊ͤ͡ ͤ͊ ͙͔͔͙͔ͣͤͤ͘ ͔͎͙͍ͤ͊ͭͤ·ͻ ͣ·͔͚ͫ͡ 

͙ ͍͔͔ͨͦ͒ͤ;͔͙ͫ͟ͻ ͔ͪ͊͟ͼ͙͚ ͯ ͔͔͚͒ͭΦ ˨͔͙ͭ ͯ;͊ͭͫΎ ͔͊ͣ͘;͊ͭΈ ͙ ͔͔ͨͪͦͫͣ·͙͍ͫ͊ͭ͡Έ ͍͙ͫͦ ͣ·͙ͫ͡Σ ;ͭͦ ͎͔ͨͦͣͦ͊ͭ 

͙ͣ ͯ͡;΄͔ ͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ ͍͙ͫͦ Ήͣͦͼ͙͙ ό͔͍͙͔͙ͨͪ͒ͫͭ͊ͭ͡ ͨͦ͒ͻͦ͒͊ ˥Φ ˢ͚͔ͤ͘͟Φ ˣΦ̅Φ ˿͙͔ͤͤͪ͟Σ ͙͍̆͊ͪͭͦͤͦ 

˿ΦˤΦύΦ 

рΦ ˿͔ͤͫͦͪͤ͊Ύ ͔͙ͭͪ͊ͨΎΥ ͒͡Ύ ͔͔͚͒ͭ ͫ ˻ˤ˭ ͔ͫͤͫͦͪͤ͊Ύ ͔͙ͭͪ͊ͨΎ ͔ͣͦ͗ͭ ͋·ͭΈ Ήͺͺ͔͙͍ͭͤ͟·ͣ ͔ͣͭͦ͒ͦͣ 

͔ͦͪͪ͟͟ͼ͙͙ Ήͣͦͼ͙ͦͤ͊͡Έͤ·ͻ ͫͦͫͭͦΎ͙͚ͤΦ ˻ͤ͊ ͍͟͡Ό;͔͊ͭ ͍ ͔ͫ͋Ύ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͙ͪ͊͘͡;ͤ·ͻ ͙ͭ͊ͭ͟͡Έͤ·ͻ ͙ 

͍͔͙ͫͭ͋ͯ͡Ύͪͤ·ͻ ͙͍ͫͭͣͯͦ͡ ͒͡Ύ ͔͎ͪͯ͡Ύͼ͙͙ ;͍͍ͯͫͭ ͙ ͫͦͫͭͦΎ͙͚ͤ ό͍͙͡Ύ͙͔ͤ ͔͚ͫͤͫͦͪͤͦ ͔͙͙ͭͪ͊ͨ ͤ͊ ͔͔͚͒ͭ ͫ ˻ˤ˭ 

͙͔͍͙ͫͫ͒ͦ͊͡͡ ̏Φ ˨͙͗ͤ ˢ͚͔ͪͫΣ ˿Φ ˣ͊ͪͦͤ-˴ͦΉͤΣ ˴Φ˿Φ ˶͔͔͙͋͒ͤͫ͊͟ΎΣ ̑ΦˤΦ ˹͙͙͙ͭͤ͊͟Σ ˻Φ˿Φ ˹͙ͦ͟͡Έͫ͊͟Ύ ͙ 

͎͙͔͒ͪͯύ ώрΣ c. 175]. 

сΦ ˿ͦͼ͙͊͡Έͤͦ-͙ͨͫͻ͎͙ͦͦ͡;͔͙͔ͫ͟ ͔͙͎͙ͭͪͤͤΥ ͒͡Ύ ͔͔͚͒ͭ ͫ ˻ˤ˭ ͒͊ͤͤ·͔ ͔͙͎͙ͭͪͤͤ ͙͎ͪ͊Όͭ ͍͊͗ͤͯΌ ͪͦ͡Έ 

͍ ͙ͻ ͍͙͙͙ͪ͊ͭ͘Σ ͊͒͊ͨͭ͊ͼ͙͙ ͙ ͫͦͼ͙͙͊͊͘͡ͼ͙͙Φ ͙̏ͭ ͔͙͎͙ͭͪͤͤ ͍͔ͤ͊ͨͪ͊ͤ͡· ͤ͊ ͯͯ͡;΄͔͙͔ͤ ͫͦͼ͙͊͡Έͤ·ͻ 

͍ͤ͊·͍ͦ͟Σ Ήͣͦͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͎͋͊ͦͨͦͯ͡͡;͙ΎΣ ͙ͫ͊ͣͦͫͦͤ͊ͤ͘Ύ ͙ ͔͎ͫ͊ͣͦͪͯ͡Ύͼ͙͙ ͯ ͔͔͚͒ͭ ͫ ˻ˤ˭ ό͙͙ͫͭͦͪͦͤͤ͟ 

ˢΦˮΦ ˭͊ͻ͍͊ͪͦΣ ́Φ˥Φ ˣ͎͍ͦ͒͊ͤͦ͊Σ ˶Φ˸Φ ͙͙̊ͨͼ·ͤ͊ ͙ ͎͙͔͒ͪͯύ ώсΣ c. 42]. 

ˤ·͔͒͡ΎΌͭ ͔ͫ͒ͯ͡Ό΅͙͔ ͍͙͒· ͔͍ͫͪ͒ͫͭ ͫͦͼ͙͊͡Έͤͦ-͙ͨͫͻ͎͙ͦͦ͡;͔͎ͫͦͦ͟ ͔͙͎ͭͪͤͤ͊ ͔͔͚͒ͭ ͫ ˻ˤ˭Υ  

мΦ ˾͍͙͙͔͊ͭ͘ Ήͣͦͼ͙ͦͤ͊͡Έ͚ͤͦ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟Υ ͒͊ͤͤ·͔ ͔͙͎͙ͭͪͤͤͤ ͎ͨͦͣͦ͊Όͭ ͔͒ͭΎͣ ͙ͨͦͤͣ͊ͭΈ ͍͙ͫͦ 

Ήͣͦͼ͙͙Σ ͍·ͪ͊͗͊ͭΈ ͙ͻ ͙͍ͦͤͫͭͪͯͭͤͦ͟͟ ͙ ͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ ͍͙ͫͦ ͔ͪ͊͟ͼ͙͙ ͤ͊ ͙ͤͻΦ ̏ͭͦ ͍͊͗ͤͦ ͒͡Ύ ͯͯ͡;΄͔͙ͤΎ 

͔͎ͫ͊ͣͦͪͯ͡Ύͼ͙͙ ͙ ͫͦͼ͙͊͡Έ͚ͤͦ ͊͒͊ͨͭ͊ͼ͙͙Φ 

нΦ ͔͙͎͙́ͪͤͤ ͨͦ ͍͙͙ͪ͊ͭ͘Ό ͙͙͍ͦͣͣͯͤ͊ͭͤ͟͟·ͻ ͍ͤ͊·͍ͦ͟Υ ͒͡Ύ ͔͔͚͒ͭ ͫ ˻ˤ˭ ͍͊͗ͤͦ ͍͙͍ͪ͊͊ͭ͘Έ 

͙͙͍ͦͣͣͯͤ͊ͭͤ͟͟·͔ ͍ͤ͊·͙͟Σ ;ͭͦ͋· Ήͺͺ͔͙͍ͭͤͦ͟ ͦ͋΅͊ͭΈͫΎ ͫ ͦͪͯ͗͊͟Ό΅͙͙ͣ ͙ ͍͙͍ͯͫͭ͊ͤ͊͊ͭ͡Έ ͦͭͤͦ΄͔͙ͤΎΦ 

͙͔́͊͟ ͔͙͎͙ͭͪͤͤ ͍͟͡Ό;͊Όͭ ͔͙ͯͨͪ͊͗ͤͤΎ ͨͦ ͙͍͊ͭͤͦͣͯ͟ ͫͯ͡΄͙͊ͤΌΣ ͔͙ͯͣͤΌ ͍·ͪ͊͗͊ͭΈ ͍͙ͫͦ ͣ·͙ͫ͡ ͙ 

;͍͍ͯͫͭ͊Σ ͔ͪ΄͊ͭΈ ͦͤ͟ͺ͙ͭ͟͡· ͙ ͭΦ͒Φ 

оΦ ͔͙͎͙́ͪͤͤ ͨͦ ͍͙͙ͪ͊ͭ͘Ό ͫ͊ͣͦͦͼ͔͙ͤ͟ ͙ ͙͙ͫ͊ͣͦͨͦͤͣ͊ͤΎΥ ͔͙͒ͭ ͫ ˻ˤ˭ ;͊ͫͭͦ ͙͍ͫͭ͊͊͟͡ΌͭͫΎ ͫ 

͔͙ͨͪͦ͋ͣ͊ͣ͡ ͫ͊ͣͦͦͼ͔͙ͤ͟ ͙ ͙͙ͫ͊ͣͦͨͦͤͣ͊ͤΎΦ ͔͙͎͙́ͪͤͤ ͎ͨͦͣͦ͊Όͭ ͙ͣ ͦͫͦͤ͊ͭ͘Έ ͍͙ͫͦ ͙ͫ͡Έͤ·͔ ͫͭͦͪͦͤ·Σ 

͙ͨͪͤΎͭΈ ͔ͫ͋Ύ ͙͙ͭ͊ͣ͟Σ ͙͔͊͟͟ ͙ͦͤ ͔ͫͭΈΣ ͙ ͍͙ͪ͊ͭ͘Έ ͙͙͍͔ͨͦͭͤͦ͘ ͦͭͤͦ΄͔͙͔ͤ ͟ ͔͔ͫ͋Φ 

пΦ ͔͙͎͙́ͪͤͤ ͨͦ ͍͙͙ͪ͊ͭ͘Ό ͫͦͼ͙͊͡Έͤ·ͻ ͍ͤ͊·͍ͦ͟Υ Ή͙ͭ ͔͙͎͙ͭͪͤͤ ͍͔ͤ͊ͨͪ͊ͤ͡· ͤ͊ ͦ͋ͯ;͔͙͔ͤ ͔͔͚͒ͭ 



˹ˢ̂̉˹̍˯ ˬ ̂˾˹ˢ˶ ζ IN SITU η                    ISSN (p) 2411-7161 / ISSN (e) 2712-9500                    Ѕ11 / 2025 

 

 

167 

͍ͤ͊·͊ͣ͟ ͦ͋΅͔͙ͤΎΣ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊Σ ͔ͪ΄͔͙ͤΎ ͦͤ͟ͺ͙͍ͭͦ͟͡Σ Ή͙͙ͣͨ͊ͭ ͙ ͭΦ͒Φ ˾͊͋ͦͭ͊ ͨͦ ͍͙͙ͪ͊ͭ͘Ό 

ͫͦͼ͙͊͡Έͤ·ͻ ͍ͤ͊·͍ͦ͟ ͎͔ͨͦͣͦ͊ͭ ͔͒ͭΎͣ ͔ͯͫͨ΄ͤͦ ͙͍͊͒͊ͨͭͪͦ͊ͭΈͫΎ ͟ ͙ͪ͊͘͡;ͤ·ͣ ͫͦͼ͙͊͡Έͤ·ͣ ͙ͫͭͯ͊ͼ͙Ύͣ ͙ 

͍͙͔͚͍͍͊ͣͦ͒ͫͭͦ͊ͭ͘Έ ͫ ͎͙͙͒ͪͯͣ ͡Ό͒Έ͙ͣΦ 

рΦ ͔͙͎͙́ͪͤͤ ͨͦ ͍͙͙ͪ͊ͭ͘Ό ͍ͤ͊·͍ͦ͟ ͔͎ͫ͊ͣͦͪͯ͡Ύͼ͙͙Υ ͍͔ͤ͊ͨͪ͊ͤ͡· ͤ͊ ͭͦ ͦ͋ͯ;͔͙͔ͤ ͔͔͚͒ͭ ͫ ˻ˤ˭ 

͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ ͍͙ͫͦ Ήͣͦͼ͙͙Σ ͍͔͔͙͔ͨͦ͒ͤ ͙ ͔ͪ͊͟ͼ͙͙ ͤ͊ ͔͍ͫͭͪͫͫͦ·͔ ͙ͫͭͯ͊ͼ͙͙Φ ͙͔́͊͟ ͔͙͎͙ͭͪͤͤ ͎ͨͦͣͦ͊Όͭ 

͔͒ͭΎͣ ͍ͦͫͦͤ͊͊ͭ͘Έ ͍͙ͫͦ Ήͣͦͼ͙͙Σ ͤ͊ͻ͙ͦ͒ͭΈ ͫͨͦͫͦ͋· ͙ͻ ͔͎͙͍͙ͪͯͪͦ͊ͤ͡Ύ ͙ ͙͙ͨͪͤͣ͊ͭΈ ͦͫͦͤ͊ͤͤ͘·͔ 

͔ͪ΄͔͙ͤΎΦ 

сΦ ˥͍ͪͯͨͨͦ·͔ ͔͙͎͙ͭͪͤͤΥ ͎͍ͪͯͨͨͦ·͔ ͔͙͎͙ͭͪͤͤ ͔͍ͨͪ͒ͦͫͭ͊͡ΎΌͭ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͔͒ͭΎͣ ͫ ˻ˤ˭ ͦ͋΅͊ͭΈͫΎΣ 

ͯ;͙ͭΈͫΎ ͎͒ͪͯ ͯ ͎͒ͪͯ͊Σ ͍͙͍ͪ͊͊ͭ͘Έ ͍ͤ͊·͙͟ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊ ͙ ͔͙ͨͦ͒͒ͪ͗͟Φ ˤ ͎͔ͪͯͨͨ ͔͙͒ͭ ͎ͣͦͯͭ ͙ͫͨ·ͭ·͍͊ͭΈ 

͔ͨͦ͒͒ͪ͗ͯ͟ ͙ ͙͙͔ͨͦͤͣ͊ͤ ͦͭ ͍͔͙͍ͫͪͫͭͤͦ͟ ͙ ͙͍ͤͫͭͪͯͭͦͪͦ͟Φ  

ˤ͔ͫ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͣ·͔ ͍ ͚͒͊ͤͤͦ ͫͭ͊ͭΈ͔ ͔ͣͭͦ͒· ͙ ͔ͭͻ͙͙ͤ͟ ͎ͣͦͯͭ ͋·ͭΈ ͔ͯͫͨ΄ͤͦ ͙͔͔ͨͪͣͤͤ· ͒͡Ύ 

͙ͨͫͻ͎͙ͦͦ͡;͔͚ͫͦ͟ ͔ͦͪͪ͟͟ͼ͙͙ Ήͣͦͼ͙ͦͤ͊͡Έͤ·ͻ ͫͦͫͭͦΎ͙͚ͤ ͔͔͚͒ͭ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ 

͍͒ͦͪͦ͘ΈΎΦ  

˹͊ ͤ͊΄ ͍͎͘͡Ύ͒Σ ͒͡Ύ ͋ͦ͡Έ΄͔͚ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͎ͭͦͦ ͙͙͡ ͙͎ͤͦͦ ͔ͣͭͦ͒͊ ͔͔ͫ͒ͯͭ͡ ͔ͤ ͊͋͘·͍͊ͭΈ ͨͪͦ 

ͣͯ͡Έ͙ͭͣͦ͒͊͡Έͤ·͚ ͨͦ͒ͻͦ͒Σ ͦͭͦͪ͟·͚ ͔͎͔ͨͪ͒ͨͦ͊͊ͭ͡ ͍͔͔͔ͦ͒ͤͦͪͣͤͤͦ ͙͔͔͙͔ͨͪͣͤͤ ͨͦ͒ͻͦ͒Ύ΅͙ͻ ͫ ͯ;͔ͭͦͣ 

͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͍͒ͦͪͦ͘ΈΎ ͔͎ͦͤͪͭͤͦͦ͟͟ ͔͔ͪ͋ͤ͊͟ ͪ͊ͤ͘·ͻ ͔͍ͣͭͦ͒ͦΦ  

˭͊͟͡Ό;͔͙͔ͤ 

˽͙ͫͻ͎͙ͦͦ͡;͔ͫ͊͟Ύ ͔ͦͪͪ͟͟ͼ͙Ύ Ήͣͦͼ͙ͦͤ͊͡Έͤ·ͻ ͫͦͫͭͦΎ͙͚ͤ ͔͔͚͒ͭ ͫ ˻ˤ˭ ͔͔ͭͪ͋ͯͭ ͨͪͦͺ͔͙͙ͫͫͦͤ͊ͣ͊͘͡Σ 

͔͔͙ͭͪͨͤΎΣ ͙͙ͨͦͤͣ͊ͤΎ ͙ ͙͙͍͙ͤ͒͒ͯ͊͡Έ͎ͤͦͦ ͨͦ͒ͻͦ͒͊Φ ˾͊͋ͦͭ͊ ͍ Ήͭͦͣ ͍͔͙͙ͤ͊ͨͪ͊ͤ͡ ͔ͣͦ͗ͭ ͤ͊͘;͙͔ͭ͡Έͤͦ 

ͯͯ͡;΄͙ͭΈ ͊͟;͔͍ͫͭͦ ͙͙͗ͤ͘ ͔͔͚͒ͭΣ ͨͦͣͦ;Έ ͙ͣ ͍͙͍ͪ͊͊ͭ͘ΈͫΎ ͙ ͙͍͊͒͊ͨͭͪͦ͊ͭΈͫΎ ͍ ͦ͋΅͔͍͔ͫͭΦ 

˽͙ͪ Ήͭͦͣ ͔ͤ͡Έ͘Ύ ͔ͤ ͔͙ͦͭͣͭͭΈΣ ;ͭͦ ͙͊ͤ͊͘͡ ͙͔ͭͪ͊ͭͯͪ͡· ͙ ͙ͤ·ͻ ͙ͫͭͦ;͙͍ͤͦ͟ ͨͦ͊͊͘͟͡Σ ;ͭͦ ͤ͊ ͒͊ͤͤ·͚ 

͔ͣͦͣͤͭ ͣ͊ͦ͡ Ή͙͙ͣͨͪ;͔͙ͫ͟ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͍ ͙ͦ͋͊ͫͭ͡ ͙͔͔͙ͨͪͣͤͤΎ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͣ·ͻ ͍ ͫͭ͊ͭΈ͔ ͔͍ͣͭͦ͒ͦΣ 

͔ͭ͊͗͟ ͦͫͭͪͦ ͙ͫͭͦͭ ͍ͦͨͪͦͫ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͍·Ύ͍͔͙ͤ͡Ύ ͍ͤͦ·ͻ ͨͦ͒ͻ͍ͦ͒ͦ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙ ͙ ͔ͦͪͪ͟͟ͼ͙͚ ͒͡Ύ 

ͯͯ͡;΄͔͙ͤΎ ͊͟;͔͍ͫͭ͊ ͙͙͗ͤ͘ ͙ ͍ͨͦ·΄͔͙ͤΎ ͔͔͍ͪͪͤ͘·ͻ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ͙ͭ͊͟ͻ ͔͔͚͒ͭ ͍ ͼ͔ͦͣ͡Φ 

ˮΣ ͊͟͟ ͔ͦͭͣ;͊ͦͫ͡Έ ͔͔ͪ͊ͤΣ ͍͊͗ͤͦ ͙ͨͦͣͤͭΈΣ ;ͭͦ ͊͗͒͟·͚ ͔͔ͪ͋ͤͦ͟ ͙͔ͯͤ͊ͤ͟͡Σ ͙ ͡Ό͚͋ͦ ͨͦ͒ͻͦ͒ ͟ 

͙ͨͫͻ͎͙ͦͦ͡;͔͚ͫͦ͟ ͔ͦͪͪ͟͟ͼ͙͙ ͔͒ͦ͗ͤ͡ ͋·ͭΈ ͙͙͍͙͙͙͍ͤ͒͒ͯ͊ͪͦ͊ͤͤ͘͡·ͣΣ ͯ;͙ͭ·͍͊Ύ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͙ 

͔͙ͨͦͭͪ͋ͤͦͫͭ ͔͔ͪ͋ͤ͊͟Φ ˤ͊͗ͤͦ ͔ͭ͊͗͟ ͫͦ͒͊ͭ͘Έ ͔͙͍ͨͦ͒͒ͪ͗͊Ό΅ͯΌ ͙ ͔͋ͦͨ͊ͫͤͯ͘Ό ͊ͭͣͦͫͺ͔ͪͯ ͒͡Ύ ͔͔͚͒ͭΣ 

;ͭͦ͋· ͙ͣ ͋·ͦ͡ ͦͣ͟ͺͦͪͭͤͦ ͦͭͪ͟·͍͊ͭΈͫΎ ͙ ͍͙͍ͪ͊͊ͭ͘ΈͫΎΦ ˿͙͔͙ͫͭͣ͊ͭ;͔͔ͫͦ͟ ͍͔͔͙͔ͨͪͦ͒ͤ ͔͙͎͍ͭͪͤͤͦΣ 

͍͔ͫͦͣͫͭͤ͊Ύ ͪ͊͋ͦͭ͊ ͙ͨͫͻ͎͍ͦͦͦ͡Σ ͔͎͎͍ͨ͒͊ͦͦΣ ͙͔͔͚ͪͦ͒ͭ͡ ͙ ͎͙͒ͪͯͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ ͙ ͔ͨͦ͒͒ͪ͗͊͟ ͫ ͙ͻ ͫͭͦͪͦͤ· 

͎ͨͦͣͦͯͭ ͔͒ͭΎͣ ͫ ͎͙ͦͪ͊ͤ;͔͙ͤΎ͙ͣ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ͍͒ͦͪͦ͘ΈΎ ͍͙͍ͪ͊͊ͭ͘Έ ͫͦͼ͙͊͡Έͤ·͔ ͍ͤ͊·͙͟ ͙ ͍͔ͫͦ 

Ήͣͦͼ͙ͦͤ͊͡Έ͔ͤͦ ͎͋͊ͦͨͦͯ͡͡;͙͔Φ  

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·: 

мΦ ˻ͺ͙ͼ͙͊͡Έͤ͊Ύ ͙͙ͫͭ͊ͭͫͭ͊͟ ͫ ͚ͫ͊ͭ͊ ˾ͦͫͫͭ͊ͭ͊ ͨͦ ͔ͨͦ͊͊ͭ͘͟͡Ό ζ͙͔̉ͫͤͤͦͫͭ͡Έ ͔͔͚͒ͭ-͙͍͙͍ͤ͊͒ͦ͡ ͍ ͍͔ͦͪ͊ͫͭ͘ 

͒ͦ му ͔ͭ͡η ͤ͊ омΦмнΦнлнп κ ¦w[Υ https://rosstat.gov.ru/folder/13721# ό͒͊ͭ͊ ͦ͋ͪ͊΅͔͙ͤΎ нлΦммΦнлнрύΦ 

нΦ ˿͔ͨͼ͙͊͡Έͤ͊Ύ ͙ͨͫͻ͎͙ͦͦ͡ΎΥ ̂;͔͋Φ ͙͔ͨͦͫͦ͋ ͒͡Ύ ͫͭͯ͒Φ ͍·ͫ΄Φ ͔ͨ͒Φ ͯ;͔͋Φ ͍͔͔͙͚͊͒ͤ͘ κ ˶͍͙͚ͯ͋ͦͫ͟ ˤΦˮΦ ώ͙ 

͒ͪΦϐΦ н-͔ ͙͒͘ΦΣ ͙ͫͨͪΦ ˸ΦΥ ˮ͔͒͊ͭ͘͡Έ͙͚ͫ͟ ͼ͔ͤͭͪ ζˢ͔͙͊͒ͣ͟ΎηΣ нллрΦ офн ͫΦ 

оΦ ˸͊ͪͣ͊ͤ͟ ˩ΦˤΦ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔ͣͭͦ͒͊ ͊ͪͭ-͔͙͙ͭͪ͊ͨ ͍ ͔ͦͪͪ͟͟ͼ͙͙ Ήͣͦͼ͙ͦͤ͊͡Έͤ·ͻ ͤ͊ͪͯ΄͔͙͚ͤ 

͒ͦ΄ͦ͟͡Έ͙͍ͤͦ͟ κκ ˽͙ͫͻ͎͙ͦͦ͡Ύ ;͔͍͔ͦ͊͟͡ ͍ ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘Φ нлнлΣ Ѕ оΦ ́Φ нΦ ˿Φ нтт-287. 

пΦ ˻͔ͤͫ͊͟͡Ύ ́Φ ˶ΦΣ ˸͊ͪ;͔ͤͦ͟ ˢΦ ˢΦΣ ͔͔̊͋ͦ͟ ˶Φ ˶ΦΣ ˤ͎͍ͪ͊ͦ ˢΦ ˤΦΣ ˸͊ͪ;͔ͤͦ͟ ˩Φ ˢΦ ˮ͙ͫͭͦͪΎ ͙ ͍͔͔ͫͦͪͣͤͤ·͔ 

͔͔ͭͤ͒ͤͼ͙͙ ͣͯ͘·͔͙͙ͦͭͪ͊ͨ͟ κκ ˭͍͒ͦͪͦΈ͔ ͒͡Ύ ͍͔ͫͻΦ нлмрΦ Ѕ нΦ ˿Φ мр-21. 

рΦ ˹͙͙͔ͭͤͦ͟͟ ˮΦ˸ΦΣ ˬ͎͍ͦͦ͊ ˨ΦˤΦ ˸͔ͭͦ͒ ͔͚ͫͤͫͦͪͤͦ ͙͔͎ͤͭͪ͊ͼ͙͙ ͊͟͟ ͺ͊ͭͦͪ͟ ͫͦͼ͙͙͊͊͘͡ͼ͙͙ ͔͔͚͒ͭ 

͒ͦ΄ͦ͟͡Έ͎ͤͦͦ ͍ͦͪ͊ͫͭ͊͘ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍͒ͦͪͦ͘ΈΎ κκ ˹͊ͯ͊͟ ͙ ͙ͨͪ͊ͭ͊͟͟ ͍ ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘Υ 

Ή͔ͭͪͦͤͤ͟͡·͚ ͤ͊ͯ;ͤ·͚ ͗ͯͪͤ͊͡Φ нлнпΦ ́Φ рΦ Ѕ рΦ ˿Φ мтп-179. URL: https://izdanie-nauka.ru/ ό͒͊ͭ͊ 

ͦ͋ͪ͊΅͔͙ͤΎ муΦммΦнлнрύΦ 

сΦ ˸͙͍ͪͦͤͦ ˢΦˤΦΣ ˤ͔;͔͙ͪͤ͊ ˢΦˢΦ ˽͙ͫͻ͎͙ͦͦ͡;͔͙͚ͫ͟ ͔͙͎ͭͪͤͤ ͊͟͟ ͔͍ͫͪ͒ͫͭͦ ͎͙͊ͪͣͦͤ͊͘ͼ͙͙ ͔͒ͭͫͦ͟-

https://rosstat.gov.ru/folder/13721
https://izdanie-nauka.ru/
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͙͔ͪͦ͒ͭ͡Έ͙ͫ͟ͻ ͦͭͤͦ΄͔͙͚ͤ ͍ ͔ͫͣΈΎͻΣ ͍͙ͦͫͨͭ·͍͊Ό΅͙ͻ ͔͔͚͒ͭ ͫ ˻ˤ˭ κκ ˸͙ͪ ͙ͤ͊ͯ͟Σ ͯ͟͡Έͭͯͪ·Σ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΦ 

нлноΦ Ѕ р όмлнύΦ ˿Φ пм-43. 

тΦ ˥͍͊͊ͤͦ͡ ˢΦ˿Φ ˮ͎ͪ·Σ ͦͭͦͪ͟·͔ ͔͡;͊ͭ κ ˸Φ ˽͍͔ͪͦͫ΅͔͙͔ͤΣ нллу ς фс ͫΦ 

уΦ ˤ·͎͙͚ͦͭͫ͟ ˶Φ˿Φ ˮ͎ͪ͊ ͙ ͔͔ ͪͦ͡Έ ͍ ͙ͨͫͻ͙;͔ͫͦͣ͟ ͍͙͙͙ͪ͊ͭ͘ ͔͔ͪ͋ͤ͊͟Φ ˽͙ͫͻ͎͙ͦͦ͡Ύ ͍͙͙ͪ͊ͭ͘Ύ ͔͔ͪ͋ͤ͊͟ κ ˸ΦΥ 

˿ͣ·ͫ͡Τ ̏ͫͣͦ͟Φ нллоΦ рмн ͫΦ 

фΦ ˢ͚͔ͪͫ ̏Φ˨ΦΣ ˾͙ͦ͋͋ͤͫ ˨Φ ˾͔͔͋ͤͦ͟ ͙ ͔ͫͤͫͦͪͤ͊Ύ ͙͔͎ͤͭͪ͊ͼ͙ΎΦ ˽͙͙͔ͦͤͣ͊ͤ ͫͪ͟·ͭ·ͻ ͔ͨͪͦ͋ͣ͡ ͍͙͙ͪ͊ͭ͘Ύ κ 

͔ͨͪΦ ͫ ͎͊ͤ͡Φ ̑Φ ˨͔͊ͪΦ н-͔ ͙͒͘Φ ˸ΦΥ ͔͔͍͙́ͪͤͺΦ нллфΦ нтн ͫΦ 

млΦ ˥͍͙͍ͦ͒ͦͤͦ͊͟ ˶ΦˤΦ ˽͙ͫͻ͎ͦͦͦ͡-͔͎͎͙ͨ͒͊ͦ;͔͔ͫͦ͟ ͍͔͙͔ͫͦͨͪͦͦ͗͒ͤ ͦ͋ͯ;͊Ό΅͙ͻͫΎ ͫ ˻ˤ˭Υ ͯ;͔͙͋ͤ͟ ͒͡Ύ 

͍͍ͯͦ͘ κ н-͔ ͙͒͘Φ ˸͍ͦͫ͊͟Υ ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ͚̑ͪ͊ͭΣ нлнрΦ нму ͫ Φ 

ϭ ˣ͔͍ͪͦͫ͊͟͟Ύ ˿ΦˢΦΣ нлнр 
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