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ά9ȄǇǊŜǎǎ ŘƛŀƎƴƻǎǘƛŎ of potential for ICT R&D collaboration shall contribute to the definition of collaboration potential 
in the field of R&D ICT with the European Union.  

ά9ȄǇǊŜǎǎ ŘƛŀƎƴƻǎǘƛŎǎέ ōŜ ōŀǎŜŘ ƻƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴ ŀƴŘ ŀƴŀƭȅǎƛǎΥ όмύ 9ǾŜƴǘǳŀƭ ŜȄƛǎǘƛƴƎ ǊŜǇƻǊǘǎ ƛƴ 
Russian or in English on the relevant topics; (2) Picture of ICT R&D activities; (3) Existence of national 
programmes aiming to support R&D ICT and their volume of funding, or relevant national actors such as NCP 
ICT; (4) Examples of existing international collaboration and past or existing collaborative projects with 
Europe - FP6, FP7.. ς but also with other countries, such as the USA; (5) Motivation of national stakeholders 
to collaborate with ISTOK-SOYUZ  

(extract from ISTOK-SOYUZ contract) 
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1.  The National ICT Sector and its Governance in Kyrgyzstan 
 

1.1.  The National ICT Sector 
     
 

The national ICT sector consists of organizations which define the policy in the ICT sector and play a 
significant role in this area. The organizations in the ICT sector can be conditionally divided into 6 
categories: 

¶ The supreme body which coordinates state policy in the sphere of information and 
telecommunication technologies is the Council for Information and Telecommunication 
Technologies; 

¶ Governmental organizations which play a key role in implementation of ICT policy; 

¶ Non-governmental organizations and associations;  

¶ Institutes of higher education engaged in ICT manpower training and research, R&D organizations;  

¶ Private companies playing a significant role in the ICT sector (telecommunication operators, 
content providers, software companies, etc.) and 

¶ International organizations. 

 

Council for Information and Telecommunication Technologies under Government of the Kyrgyz Republic. 

Chairman of the Council is Prime-Minister of the Kyrgyz Republic . Members of the Council are heads of 
state bodies, non-governmental organizations and academic establishments. The total number of Council 
members ς 13 (See  Appendix 1). 

 

Governmental organizations 

Á President of the Kyrgyz Republic;  

o Department of Information Technologies and Telecommunications, Administration of 
President of the Kyrgyz Republic, is responsible for the State Computer Network (SCN) 

o Public Information Centre under Administration of President of the Kyrgyz Republic; 

Á Government of the Kyrgyz Republic 

Á Jogorku Kenesh (Parliament of the Kyrgyz Republic); 

Á Ministry of Transport and Communications of the Kyrgyz Republic 

Á National Agency of Communications of the Kyrgyz Republic; 

Á State Commission of the Kyrgyz Republic on radio frequencies; 

Á State Agency of Information Resources and Technologies under the Government of the KR (SAIRT); 

Á National Statistics Committee of the Kyrgyz Republic. 

 

Non-governmental organizations and associations of private enterprises. 

Á Association of Telecommunication Operators represents interests of telecommunication operators 
in the Kyrgyz Republic. It aims at solving problems and developing business of the ATO members. It 
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actively participates in forming and regulating the national policy in the telecommunication sector. 
(www.connect.kg)  

Á Kyrgyz Association of Software Developers and Service Providers (KASDSP) aims at creating 
favorable conditions for development of software industry; lobbying, supporting and protecting 
interests of software developers; promoting software developers, their products and services to 
external markets; improving the level of training for manpower of companies-software developers. 
(www.iteg.kg) 

 

 

Institutes of higher education engaged in ICT manpower training and research, R&D organizations 

ICT manpower training is carried out in more than 10 institutes of higher education, but only one 
university, the Kyrgyz Technical University by name of I.Razzakov, has appropriate equipment for training 
specialists on hardware of computer systems ς at the Department of Informatics and Computer 
Engineering.  

Training is carried out in the following courses of study: 

Á  «Automatization and Management» (speciality «Automatics and Management in Technical 
Systems) ς Kyrgyz Technical University by name of I.Razzakov (Bishkek); 

Á Telecommunications - Kyrgyz Technical University by name of I.Razzakov, Osh Technological 
University (Osh); 

Á Electronics and Micro-electronics - Kyrgyz State National University (Bishkek), Jalalabat State 
University (Jalalabat), Technological University «Dastan» (Bishkek); 

Á Radio-technologies ς Issyk-Kul State University by name of K.Tynystanov (Karakol), Kyrgyz Technical 
University by name of I.Razzakov, Technological University «Dastan»; 

Á Informatics and computer engineering (specialities «Computers, Systems, Networks and 
Complexes», «Automatized Systems for Information Processing and Management», «Software for 
computers and automatized systems») ς Kyrgyz Technical University by name of I.Razzakov, Kyrgyz 
State National University, Jalalabat State University, Kyrgyz State University of Transport, 
Construction and Architecture, Kyrgyz Mining and Metallurgical Institute, Kyrgyz-Russian (Slavic) 
University, Kyrgyz-Turkish University «Manas», LƴǘŜǊƴŀǘƛƻƴŀƭ ¦ƴƛǾŜǊǎƛǘȅ άaŀƴŀǎέ, Naryn State 
University, Osh Technological University and some others; 

Á Information Systems in Economics ς Kyrgyz Technical University by name of I.Razzakov, Kyrgyz 
State University of Transport, Construction and Architecture and some others. 

Á Applied Mathematics and Informatics ς Kyrgyz State National University, Issyk-Kul State University 
by name of K.Tynystanov. 

 

In 2004 Japan International Cooperation Agency (JICA) provided assistance in creating the National 
Information Technology Centre within the joint Kyrgyz-Japanese project «Human Resource Development in 
IT Sector of the Kyrgyz Republic». Main activity of the Centre concentrates on educational work in the ICT 
area. The modern material and technical infrastructure created with Japan Government assistance makes 
enable to carry out 16 courses of ICT development studies (www.it.kg)  

Traditionally, since the times of the former Soviet Union, Kyrgyz scientists working in the above-mentioned 
educational institutions are involved in scientific activities related to development of software and 
hardware subsystems for various automatic and automatized management systems. 

Among the current scientific studies which may illustrate trends in the Kyrgyz IT science are: 

- Development of information system for forecasting of dynamic processes (Kyrgyz Technical 
University by name of I.Razzakov) 

http://www.connect.kg/
http://www.iteg.kg/
http://www.it.kg/
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- Development of adaptive algorithms for information processing (Kyrgyz Technical University by 
name of I.Razzakov) 

- Techniques for synthesis of algorithms of optimal, adaptive and special management of dynamic 
systems (Kyrgyz Technical University by name of I.Razzakov) 

- Development of specialized system for simulation modeling of computer systems (Kyrgyz Technical 
University by name of I.Razzakov) 

- Development of techniques, algorithms and software for management of undefined dynamic 
systems with parallel processing of information (Kyrgyz-Russian (Slavic) University). 

 

The services on research studies and monitoring in the ICT sector are provided by various non-
governmental organizations and private consulting companies: 

Á Consulting Agency «Expert» (research studies and monitoring in the  ICT sector, www.expert.kg); 

Á Non-governmental Foundation «Information Assistance» (research studies in the  ICT sector); 

Á Consulting Agency «M-vector» (research studies in the  ICT sector, www.m-vector.com); 

Á Non-governmental Foundation «GIIP» (research studies and monitoring of legislative basis).  

 

Private companies playing a significant role in the ICT sector 

There are over 20 large private organizations in Kyrgyzstan, which are engaged in providing ICT services. 
They can be conditionally classified by the following types of activity: 

 
Computer equipment trade and manufacturing: 

¶ Assembling and manufacturing of computer equipment, network accessories and office equipment; 

¶ Consulting services related to purchase, installation and maintenance of computer equipment; 

¶ Services on technical maintenance and repair of office equipment, computers and peripherals; 

¶ Trade and supply of computer and telecommunication equipment 
 

Software development: 

¶ Trade and supply of software; 

¶ Consulting services on software; 

¶ Consulting services on information systems, services on data preparation, input and processing; 

¶ Services on development of automatized management systems, scientific research systems, 
CAD/CAM systems; 

¶ Services on development of system and applied software; 

¶ Web-design services, web-hosting 
 
Internet providers: 

¶ Data transmission services and arrangement of Internet access (Internet providers, Internet cafes) 
 

Telecommunications operators:  

¶ Telecommunication services (services of wire and non-wire communication) 
 

Other organizations operating in ICT sector: 

¶ ICT training; 

¶ TV and radio broadcasting companies; 

¶ Manufacturing of semiconductor elements and raw materials for their production; 

http://www.expert.kg/
http://www.m-vector.com/
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¶ E-banking, electronic payments, electronic money (web-money); 

¶ Electronic information and reference services; 

¶ ICT consulting 
 

 

International organizations 

The important role in ICT sector development is played by the international organizations such as UNDP, 
the World Bank, USAID, Asian Development Bank, International Telecommunications Union (ITU), European 
Bank for Reconstruction and Development, Soros-Kyrgyzstan Foundation, etc. In particular, UNDP more 
than once has performed initiatives and supported implementation of the program events such as the 
National ICT Summit, development of the National Strategy «ICT for Development of the KR», monitoring 
and assessment of situation in ICT development in the KR, prospects of Electronic Government 
development. Also it is necessary to highlight especially the initiatives performed by IREX/IATP, UNDP, 
Soros-Kyrgyzstan Foundation on creating the Internet public access centres in regions. 

 

 

Exhibit 1: Selected key organisations within the National ICT Sector  

Type of organisation Name of organisation (in English) Website (where available) 

Government and legislative bodies 

President of the Kyrgyz Republic www.president.kg  

Government of the Kyrgyz Republic www.gov.kg  

Jogorku Kenesh (Parliament of the Kyrgyz Republic) www.kenesh.kg  

Ministry of Transport and Communications of the Kyrgyz Republic www.mtk.gov.kg  

National Agency for Communications of the Kyrgyz Republic www.nas.kg   

State Commission of the Kyrgyz Republic on Radio Frequencies  

National Statistics Committee of the Kyrgyz Republic www.stat.kg   

State Agency for Information Resources and Technologies under the Government 
of the Kyrgyz Republic (SAIRT) 

www.gairt.kg   

Public Information Centre under the Administration of President of the Kyrgyz 
Republic 

www.pic.gov.kg    

Kyrgyz National Library,  FP7 National Contact Point   

IƛƎƘ ƭŜǾŜƭ ŎƻǳƴŎƛƭǎ ƛƴ ǘƘŜ ŦƛŜƭŘ ƻŦ L/¢ ƻǊ ǎƛƳƛƭŀǊ άōǊƛŘƎƛƴƎέ ƻǊƎŀƴǎƛŀǘƛƻƴǎέ 

Council for Information and Communication Technologies under the Government 
of the Kyrgyz Republic 

 

Private sector organisations 

Association of Telecommunication Operators  www.connect.kg  

Kyrgyz Association of Software Developers and Service Providers (KASDSP)   www.iteg.kg   

Non-governmental Foundation KG «GIPI»  www.gipi.kg  

ICT R&D Knowledge institutes (institutes, universities) 

National Information Technology Centre www.it.kg   

Kyrgyz Technical University by name of I.Razzakov www.ktu.aknet.kg  

Kyrgyz State National University, Kyrgyz-American Faculty of Computer 
Technologies and Internet ( Kyrgyz National University ) 

www.kaf-i.kg 

Kyrgyz-Russian (Slavic) University www.krsu.edu.kg  

Osh Technological University  

Jalalabat State University  

Kyrgyz State University of Transport, Construction and Architecture www.ksucta.kg  

International University of Kyrgyzstan www.iuk.kg  

Technological University «Dastan»  

Kyrgyz Mining and Metallurgical Institute  

Issyk-Kul State University by name of K.Tynystanov  

Kyrgyz-Turkish University «Manas» www.manas.kg  

Naryn State University  

Kyrgyz-American University in Central Asia www.auca.kg  

Consulting Agency «Expert» (Research projects related to ICT sectoral studies),  
Non-governmental  Foundation «Information Assistance» ( Research projects 
related to ICT sectoral studies) 

www.expert.kg  

Consulting Agency «M-Vector»( Research projects related to ICT sectoral studies) www.m-vector.kg  

http://www.president.kg/
http://www.gov.kg/
http://www.kenesh.kg/
http://www.mtk.gov.kg/
http://www.nas.kg/
http://www.stat.kg/
http://www.gairt.kg/
http://www.pic.gov.kg/
http://www.connect.kg/
http://www.iteg.kg/
http://www.gipi.kg/
http://www.it.kg/
http://www.ktu.aknet.kg/
http://www.kaf-i.kg/
http://www.krsu.edu.kg/
http://www.ksucta.kg/
http://www.iuk.kg/
http://www.manas.kg/
http://www.auca.kg/
http://www.expert.kg/
http://www.m-vector.kg/
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Infrastructure / technology transfer organisations  

OJSC «KyrgyzTelecom». National telecommunication operator (according to 
legislation).  Telephone communication, Internet, channel lease  

www.kt.kg  

Mobile Telecommunication Operators  

 «KATEL» limited company www.katel.kg 

«SKY-Mobile»/«Beeline» limited company www.beeline.kg  

 «MegaCom» limited company www.megacom.kg  

Software Companies  

ITEG www.iteg.kg  

IKEEN Group www.ikeen.com 

Internet Providers  

 «AsiaInfo» limited company www.asiainfo.kg  

 «Totel»  limited company  www.totel.kg  

Fixed Line Telecommunication Operators  

OJSC «KyrgyzTelecom». National telecommunication operator   www.kt.kg  

Manufacturers of semiconductor elements and raw materials  

SJSC Kristall  

Orlovka Chemical and Metallurgical Complex  

http://www.kt.kg/
http://www.katel.kg/
http://www.beeline.kg/
http://www.megacom.kg/
http://www.iteg.kg/
http://www.ikeen.com/
http://www.asiainfo.kg/
http://www.totel.kg/
http://www.kt.kg/
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1.2.  The ICT Governance System in the country 
 

Structure of public administration 

Public administration in the ICT sector is carried out with the aim to implement the state policy in this 
sector. Public administration in the ICT sector is carried out in accordance with the legislation of the Kyrgyz 
Republic (See Appendix 1). 

 

 

 

Governance and coordination bodies 

In accordance with the National Strategy «ICT for Development of the KR» Council for Information and 
Communication Technologies under the Government of the Kyrgyz Republic carries out general 
coordination of activities. The ICT Council reviews the course of strategy implementation, monitors the 
program and project implementation, as well as end-use and efficient fund utilization. Chairman of the 
Council is Prime-Minister of the country. Members of the Council are heads of state bodies, non-
governmental organizations and academic establishments, and individual members. The Council consists of 
13 members. The Council for Information and Communication Technologies under the Government of the 
Kyrgyz Republic is also responsible for preparation of the strategy of ICT development in the Kyrgyz 
Republic. Current works on activities of the Council for Information and Communication Technologies 
under the Government of the Kyrgyz Republic  are executed by Executive Secretary of the Council with 
assistance of the Ministry of Transport and Communications. 

 

 
 
 
Government of theKR 

Council for ICT under the Government of 
the Kyrgyz Republic 

Proposals on ICT 
development 

General coordination of 
efforts on ICT development 

Parliament of the KR 
 

Drafts of 
regulative and 
legislative acts 

Central and local authorities 

Proposals on ICT 
development, analysis of 
situation in the ICT sector 

Department of Information 
Technologies and Communications, 
Ministry of Transport and 
Communications ς executive body of 
the Council for ICT 

Coordination of activities on ICT 
development (project  
examination and financing) 

Standard and 
legislative acts 
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Government of the Kyrgyz Republic 

Á forms a common policy and define the ICT development strategy in the Kyrgyz Republic; 
Á coordinates and control the activities of executive authority bodies in the Kyrgyz Republic; 
Á performs functions of the State Customer; 
Á provides support to the market of information products and services, fights against monopolism in 

the sector; 
Á establishes rules for fund allocations from the state budget and foreign investments for 

development of this sector, supervises their utilization; 
Á provides creation, development and reliability of functioning for national information and 

telecommunication systems and networks; 
Á establishes rules and conditions for providing public administration bodies with information and 

using national information resources by juridical and physical entities; 
Á submits draft legislative acts for consideration to Jogorku Kenesh (Parliament of the Kyrgyz 

Republic). 
The Government of the KR implements its execution functions in this sector through the Ministry of 
Transport and Communications, which conduct the state policy in the sector of communications and 
information technologies. 
Department of Information Technologies and Telecommunications, Administration of the President of 
the Kyrgyz Republic, is responsible for the State Computer Network (SCN); 

Jogorku Kenesh (Parliament of the Kyrgyz Republic) adopts legislative acts, which the Government of the 
KR submits for consideration; 

Ministry of Transport and Communications ς In accordance with the Law of the Kyrgyz Republic "About 
Information Technologies" and the Government Decree Ѕ фл ŘŀǘŜŘ 13 march 2001  the Government of 
the Kyrgyz Republic delegates its authorities on administration in the sector of information technologies 
and telecommunications to the given state body. The Ministry of Transport and Communications of the 
Kyrgyz Republic carries out works on development of legislative and standard regulatory basis, conducts 
the ICT sector situation monitoring and evaluation in the republic, prepares the analytical report on the 
basis of its studies and forms the aggregated national list of ICT programs and projects. 

Sectoral/Regional Departments of Information Support in the public administration bodies are 
responsible for the implementation of programs and projects in their sectors/regions. 

National Agency on Communications of the Kyrgyz Republic is the state body performing functions of a 
regulating body in the sector of wire and postal communications including the use of radio frequency 
spectrum, as well as functions of anti-monopolistic regulation in the communication sector. 

State Commission of the Kyrgyz Republic on Radio Frequencies coordinates activities of ministries and 
bodies in the use of the radio frequency spectrum, as well as the SCRF performs functions on development 
of recommendations and common procedure rules of using the radio frequency spectrum on the territory 
of the Kyrgyz Republic, functions of planning and creating the National Table of Radio Frequency 
Distribution by radio services and the long-term concept of development of radio-electronic devices and 
systems in the Kyrgyz Republic. 

State Agency for Information Resources and Technologies under the Government of the KR (SAIRT) was 
established in accordance with the Presidential Decree Ѕмф dated 19.01.2006. The aim for creating the 
SAIRT is implementation of the common state policy in the area of information resources and technologies, 
the reliable information protection of all national-importance documents including new passports of 
Kyrgyzstan citizens. The SAIRT basic tasks were defined as forming and maintenance of the state 
information resources, and creating and exploiting the common integrated automatized data base. 

National Statistics Committee of the Kyrgyz Republic is responsible for collecting statistical information on 
ICT. 
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2. Trends in the National ICT Sector and in National ICT Policy 
Objectives 

 

2.1.  Overview of the main trends in the National ICT Sector 
 
Telecommunication services 
Telecommunication operators in the Kyrgyz Republic provide major telephone services by using wire 
communication lines and networks, and mobile telecommunications ς together they cover over 95% of the 
population. Internet-cafes and dial-up Internet access are available in urban areas. Accessibility of mobile 
telecommunication services is permanently growing. IƻǿŜǾŜǊΣ ŀǘ ǘƘŀǘ ǘƘŜ ΨŘƛƎƛǘŀƭ ƎŀǇΩ ōŜǘǿŜŜƴ ǳǊōŀƴ 
areas, in particular the capital city, and the rest part of Kyrgyzstan is quite significant.. 

Fixed line telecommunications.  The local telecommunications by fixed lines is mainly provided by the 
national operator OJSC «KyrgyzTelecom» and about 48 telecommunication operators. The total number of 
fixed lines linked to local telephone exchanges amounts to 482 005. Density of telephone lines ς 9.2 lines 
per 100 people (8.9 lines in 2006). At present time the local telecommunications by analogue fixed lines 
predominate over digital telecommunications. In 2007 the rate of digital local telecommunications made to 
60%. 

The rural area, which is practically lack of digital networks, remains significantly behind the urban area by 
the level of development of modern telecommunication services. Only 12% of rural telecommunication 
users are linked to digital networks. 

In 2008 revenues of telecommunication operators gained from provided local telecommunication services 
totaled to 11.8 million US dollars, that was  3.8% more than in 2007. 

The market share of KyrgyzTelecom company equates to approximately 50%  of the total amount of the 
telecommunication market without mobile telecommunications. The company takes a dominating position 
(88%) at the market of local telecommunication. 

Mobile telecommunications. The most dynamically growing market segment in Kyrgyzstan is the mobile 
telecommunication market. The aggregated clientele for 2008 reached 3.4 million telephone subscribers 
and has grown by1.6 times in comparison to 2007. As of 01.01.2009, 8 operators have got licenses, 6 
operators out of them have already provided their telecommunication services.  

In 2008 total revenues of mobile telecommunication operators came to more than 200 million US dollars, 
that was by 45.6%  more than in 2007. 

 

Market of inter-city and international telecommunications 

The segment of this market is represented by 22 telecommunication operators and services. The major 
attention in this segment of services is paid to development of IP-technologies. 

In 2008 total revenues of inter-city and international telecommunication operators came to 42.2 million US 
dollars, that was by 15.6%  more than in 2007. 

 

Market of telematical services, Internet services and data transmission 

In 2008 the number of operators providing Internet and data transmission network services reached 65 

companies. The number of corporate users (educational institutions, enterprises, governmental bodies 

and organizations) was 69 684, active Internet users were more than 1.7 million.  
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The market of telematical services are provided by 123 telecommunication operators and services. The given 

segment of services is also the most growing at the telecommunication market. Points of public access are 

actively being created - Internet-centres and Internet-cafes, which provide Internet access to population 

of the republic.  

In 2008 total revenues of operators from data transmission services and telematical services came to 22.6 
million US dollars, that was by 2.17 times  more than in 2007. 

 

 
IT services segment 
 
Computer equipment trade and supply. At the present time at the computer equipment market of 
Kyrgyzstan there are 2-3 large wholesale suppliers, no more than 10 large trade companies, about 20 
medium-scale and the same number of small-scale companies involved in trade of computers and 
computer spare parts. 

In money terms, the growth rates of imports for this goods category have amounted to about 20% annually 
for the last few years. 

Software market. Kyrgyzstan companies provide the following types of services on the software market: 

¶ Design of Internet-sites and web applications, web design 

¶ Development of specialized software for business needs  

¶ Sales, installation and maintenance of licensed software produced by foreign companies-
manufacturers 

Software development. The development level of software manufacturing industry in Kyrgyzstan remains 
low due to a number of deterrents. The low volumes of domestic market determine a character of software 
production oriented on local customers. At the same time the growth of small and medium business in 
Kyrgyzstan will lead to growing demand for software products for this segment, mainly shrink-wrapped 
applications. The feature and major difficulty for development of narrow-purpose, unique business solution 
is its high cost. The small- and medium- scale businesses need in mass and universal software products 
(such as, for instance, 1C-Accounting, « shrink-wrapped» CRM systems).  

Trade of licensed software produced by foreign companies. Trade of licensed software in Kyrgyzstan is 
carried out by a number of companies selling software products made by foreign manufacturers. 

The important factor affecting the volumes and dynamics of the software market is the high level of piracy 
in Kyrgyzstan. ¢ƘŜ aƛŎǊƻǎƻŦǘΩǎ ²ƛƴŘƻǿǎ ƻǇŜǊŀǘƛƻƴŀƭ ǎȅǎǘŜƳ ƛǎ ƛƴǎǘŀƭƭŜŘ ŀƭƳƻǎǘ ƛƴ ŜŀŎƘ ǇŜǊǎƻƴŀƭ ŎƻƳǇǳǘŜǊ 

  
Revenues of telecommunication operators, (mln. Som) 

13104,2 

9235,7 

5406,8 

0 

2000 

4000 

6000 

8000 

10000 

12000 

14000 

2006 2007 2008 



 
 

211665 ISTOK-SOYUZ 
Express Diagnostics of potential for ICT R&D collaboration with the EU - 
Kyrgyzstan 

 

Ò ISTOK-SOYUZ - 13 
 

but only a few of them are licensed. Despite the measures the government undertakes, the problem of 
intellectual property right protection remains quite acute.  

 

Exhibit 3: Comparable indicators of economic performance1  
 

Indicator National performance 

2002 2008 

GDP per capita (USD) 322 959 

Real GDP growth rate (% change previous year) 0,0 7,2 

Inflation rate (average annual) (%) 2,3 20,0 

Unit labour costs (growth rate)  0 0 

Unemployment rate (as % of active population) 3,1 8.2 

Foreign direct investment intensity (USD) 0 866 201 

ICT Expenditure (% of GDP) 3,5 3,1 

Broadband Penetration Rate (% population with broadband access)  0% 0,2% 

 
 

                                                           

1 Source: web-sites of National Statistics Committee (www.stat.kg), National Bank (www.nbkr.kg) 
and Ministry of Finance (www.minfin.kg) 
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2.2.   National ICT Policy Objectives and Trends 
 

Objectives and Targets of National ICT Policy 

Kyrgyzstan in 2002 adopted the National Strategy «Information and Communication Technologies (ICT) for 
Development of the Kyrgyz Republic», approved by the Decree of President of the Kyrgyz Republic. Another 
strategic document is the Program for Information and Communication Technology Development in the 
Kyrgyz Republic (Government Decree of 2001, edition of 2006). 

The declared objectives are facilitating for building the information society in the Kyrgyz Republic, CDF 
implementation2 and the National Poverty Reduction Strategy.  

 

Main tasks in the sector:  

Á integration into the world information community;  

Á overcoming the digital disparity;  

Á human potential development and keeping the cultural heritage;  

Á democracy development;  

Á building the competitive economy;  

Á development of legislative basis for information society;  

Á facilitation for creating in correspondence to CDF the society of justice, which provides the 
sustainable human development and social protection, access to high-quality services of education 
and healthcare for all citizens;  

Á forming and development of manpower potential for entering the Kyrgyz republic into global 
information economy;  

Á enhancing the public administration mechanism related to development of the information and 
telecommunication services market; 

Á improving the investment appeal of the information and telecommunication sector;  

Á development and application of new information and telecommunication technologies;  

Á use of information technologies for monitoring and management in healthcare.  

 

Major priorities of the National Strategy:  

Á public administration and local self-governance - efficient, transparent management through the 
ICT use; 

Á ICT human resource development and manpower training;  

Á Electronic economy (information business, electronic commerce, regional business centre in 
Central Asia). 

 
After gaining the independence Kyrgyzstan developed the Program of Information and Communication 
Technology Development  in the Kyrgyz Republic for 1995ς2000» and its separate part ς « Program of 
Information and Communication Technology Development  in Education Sector». But these programs were 
not implemented at the full value due to a lack of appropriate funding. 

                                                           
2 CDF ï Complex Development Framework 
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Active forming of national ICT policy started in 2000, when the former President of Kyrgyzstan A.Akaev 
stated to all world community: «Kyrgyzstan chooses information society». This initiative was actively 
supported by the international organizations operating in the republic (UNDP, Soros-Kyrgyzstan 
Foundation, etc).  

!ŎǘƛǾŜ ǇǊŜǇŀǊŀǘƛƻƴ ŦƻǊ ǘƘŜ CƛǊǎǘ bŀǘƛƻƴŀƭ {ǳƳƳƛǘ άLƴŦƻǊƳŀǘƛƻƴ ¢ŜŎƘƴƻƭƻƎƛŜǎ ŦƻǊ 5ŜǾŜƭƻǇƳŜƴǘέ ǎǘŀǊǘŜŘ ŀǘ 
the end of 2000 under UNDP support in the format of public policy. The Summit was conducted in 2001. 
After the Summit in 2002 Kyrgyzstan adopted the National Strategy «Information and Communication 
Technologies (ICT) for Development of the Kyrgyz Republic», approved by the Decree of President of the 
Kyrgyz Republic, and the Program of Information and Communication Technology Development in the 
Kyrgyz Republic (2001, edition 2006). 

Since 2002 for discussing the most important problems in the ICT sector and elaborating the policy 
implementation mechanisms the responsible state bodies and international organizations introduced the 
practice of annual national ICT conferences.  

An ICT conference was intended as a technology, which makes state authorities able to take into account 
the positions and opinions of different interested sides. It is supposed that it will be carried out not like 
separate thematical events, but like a continuous process of discussions on possible advantages and risks 
related to implementation of these or those proposals at the stage of preparing decisions about their 
support or refusal, but not after adopting such decisions. In the periods between these conferences 
research and analytical groups and commissions worked on certain problems in order to assist to the 
Government in choosing a most affordable decision. Moreover, regular consultations of representatives of 
the public, private and non-commercial sectors were undertaken, which timely helped to support those 
initiatives that may positively influence on development of information society. Soros-Kyrgyzstan 
Foundation was the permanent sponsor of the annual conferences.  

The practice of the annual ICT-conferences continued till 2006. After the team of the current President 
Bakiev came to power, the initiatives on forming the ICT policy have been practically frozen. As a result the 
financing of ICT projects from the side of international organizations has been stopped. 
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3.  R&D ICT Co-operation with the EU  

 

3.1.   Co-operation involving private industry 
 

There is no information about local private ICT companies co-operating on outsourcing, licensing, production, 

service provision etc with partners in the EU. Although, the foreign one, Nokia-Ericsson representative office is 
quite active on the local market, it supplies telecommunication equipment to mobile telecommunication 
operators. 
In Kyrgyzstan there are no explicit barriers for co-operation of local private ICT companies with partners in the EU 
except the language barrier, geographical remoteness and small size of the market.  
 
The Kyrgyz Government with active assistance of the European Bank for Reconstruction and Development 
(EBRD) implemented the project on KyrgyzTelecom modernization (a national telecommunication 
operator), which got the EBRD to a total of 9.4 million US dollars for telecommunication infrastructure 
modernization in the country. The project was aimed at: a) to assist in KyrgyzTelecom commercialization in 
order for the company to adjust for operating in a new commercial environment; b) to develop corporate 
skills in business, financial and strategic planning (TA for credit support ς 1.5 million US dollars); c) to create 
an efficient regulation system and strategy for the further development of the telecommunication sector. 

 

3.2.   Inter-state cooperation between EU countries and 
Kyrgyzstan in ICT sector 

Cooperation between Kyrgyzstan and the EU started in 1992, when the Memorandum of Understanding 
between Government of the Kyrgyz Republic and the European Commission was signed. At the present 
time the main document defining relations between the European Union and the Kyrgyz Republic is the 
Partnership and Cooperation Agreement (PCA), which came in force in 1999. The Agreement creates the 
legislative basis for strengthening and expanding the economic cooperation in twenty five areas partially 
included the ICT issues. 

The major volume of aid to Kyrgyzstan in the ICT sector has been provided by the EBRD, which gave credit 
for KyrgyzTelecom modernization, as well as at the present time the bank provides technical assistance to 
the National Agency of Telecommunications and the Ministry of Transport and Communications. 

The «IncoNet EECA ς International cooperation network for Eastern European and Central Asian countries» 
project, which is funded by EU Seventh Framework Program FP7 and held itsΩ workshop in Kyrgyzstan. This 
program joins all EU science-related initiatives which play a key role in issues of development, 
competitiveness and employment as well as the Competitiveness and Innovation Program (CIP), 
educational and training foundations related to issues of regional integrity and competitiveness. The 
workshop initiators were the National Library of the KR ς the national contact point of the EU Seventh 
Framework Program in Kyrgyzstan, and the EU delegation, VINNOVA (Switzerland). 

The TRACECA program (Transport Corridor Europe-Caucasus-Asia) covering Kyrgyzstan as well is 
implemented within the TACIS framework. In accordance with the Memorandum the IT equipment was 
purchased for the railway station Bishkek-1 at the total amount of 0.5 million euro. 

The European Union opened the representative office for fighting drugs in  Central Asia and 
implementation of the special anti-drug project ά/ŜƴǘǊŀƭ !ǎƛŀ 5ǊǳƎ !Ŏǘƛƻƴ tǊƻƎǊŀƳƳŜέ - CADAP. The first 
stage  was supposed to create an information base of the Central Asian countries for illegal drug traffic 
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monitoring, which further should be connected to the corresponding EU system. The subsequent 
development of the project included the creation of an efficient system of control over drug transportation 
by automobile and railway transport.  

¢ƘŜ ǇǊƻƎǊŀƳ ά.ƻǊŘŜǊ aŀƴŀƎŜƳŜƴǘ ƛƴ /ŜƴǘǊŀƭ !ǎƛŀέ - BOMCA is actively implemented in Kyrgyzstan. Some 
aspects of BOMCA program activities are related to ICT ς purchases of computers, passport control 
equipment and telecommunication equipment. 

 
Since March of 2006 the OECD Office in Kyrgyzstan has supported the project «Access in Rural Area: 
Internet Development in Rural Area». 
 
The BAS Program opened in 2001 under financial support from the Japan External Cooperation Fund (JECF). 
At the present time the BAS program is funded by JECF and the State Secretariat of Switzerland on 
Economy (seco). The Program is managed by the independent TAM/BAS Programme Team of the European 
Bank for Reconstruction and Development. The significant part of the projects gained support from the BAS 
program relates to the ICT sector (book-keeping and business-process automation). 

The implementation of the CAREWIB project has been initiated by the United Nations Economic 
Commission for Europe - Special Programme for the Economies of Central Asia. The project is financed by 
SDC with in-kind contributions of SIC ICWC GRID-Arendal and UNECE. SDC supports and feeds into the main 
themes (exchange/dissemination of data and information, foster cooperation) of the Swiss Regional 
Cooperation Strategy. 
 
 

3.3.   Co-operation involving universities and public research 
organisations 

 

No  ICT-related R&D projects in Kyrgyzstan have been implemented with EU assistance. Some computer 
and office equipment for NGOs was purchased under financing from TACIS and Helvetas support programs 
to several projects in Kyrgyzstan. 

 

The important role in ICT sector development is played by the international organizations such as UNDP, 
the World Bank, USAID, Asian Development Bank, International Telecommunications Union (ITU), European 
Bank for Reconstruction and Development, Soros-Kyrgyzstan Foundation, etc. In particular, UNDP more 
than once has performed initiatives and supported implementation of the program events such as the 
National ICT Summit, development of the National Strategy «ICT for Development of the KR», monitoring 
and assessment of situation in ICT development in the KR, functional analysis of public administration and 
elaboration of recommendations on its re-organization.  

Almost all the ICT sector research studies in Kyrgyzstan were carried out under support of international 
organizations: 

¶ ICT studies in Kyrgyzstan started in 2000, when, joining their forces, the Non-Governmental 
Foundation «Information Assistance» and CGI-CMA company conducted the Internet audience of 
Kyrgyzstan study at their own expenses. Then, in 2001 the Non-governmental Foundation 
«Information Assistance» got the IDRC grant for the second Internet audience study.  

¶ In 2002 under the infoDev (The World Bank) support the Non-Governmental Foundation 
«Information Assistance» carried out the complex research study of the ICT sector. The study 
methodology was based on international experience in complex assessment of the ICT sector, well 
known as E-Readiness. 

http://www.tambas.org/
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¶ Non-governmental Foundation «Information Assistance» under support by Development 
Gateway Foundation carried out the research studies «Analysis of the ICT sector situation in 
Kyrgyzstan ς 2002, 2003» together with the Kyrgyzstan Development Gateway project. 

¶ In the course of preparation for the National ICT Summit for Development in 2001, under the UNDP 
support the established workgroups carried out work on the ICT sector assessment. After the 
Summit completion the interagency task force group started works on the ICT sector monitoring 
and assessment (ICTMA). Within these joint activities the UNDP carried out work on creating the 
ōŀǎƛǎ ŦƻǊ L/¢a! ǎȅǎǘŜƳΥ ƳŀŘŜ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ ¢ǊŀƴǎǇƻǊǘ ŀƴŘ /ƻƳƳǳƴƛŎŀǘƛƻƴǎΩ ǇƻǘŜƴǘƛŀƭ 
and opportunities for development, regular collection, processing and further assessment of the 
ICT sector, defined the ICT-related indicators, and developed the ICTMA methodology.  

¶ As a result of this stage on ICTMA system creation the National Statistics Committee of the Kyrgyz 
Republic conducted a pilot statistical survey of economic entities in Bishkek in January-February 
2002. Later on by the NSC initiative the pilot survey was expanded to the national level and the 
data collection was carried out in all regions of the country. In result of this work the NSC got the 
integrated data related to the ICT development and application in Kyrgyzstan. Also the Ministry of 
Transport and Communications started to collect the administrative data. The data on several ICT 
indicators were collected by research companies engaged by UNDP. 

¶ In 2005 under the Soros-Kyrgyzstan Foundation support the non-governmental foundation 
«Information Assistance» together with the Public Information Centre under the Administration of 
President of the Kyrgyz Republic carried out the study «Analysis of the ICT sector situation in 
Kyrgyzstan». 

¶ Under the UNDP request the consulting agency «Expert» carried out a study «E-Government 
Readiness in the Kyrgyz Republic » (2005). 

¶ The Non-Governmental Foundation «Information Assistance» under support of the Soros-
Kyrgyzstan Foundation implemented the project «ICT Monitoring System» (2005). Within the 
project the NGO carried out the regional review «Comparative analysis of the situation in the ICT 
sector of a number of CIS countries3». 

¶  The Non-Governmental Foundation «Information Assistance» together with the Institute for Public 
Policy Studies and Analysis and the National Information Technology Centre under the Soros-
Kyrgyzstan Foundation support carried out the project «Analysis of the strategic directions of the 
ICT development in Kyrgyzstan», 2007). 

¶ Non-governmental Foundation «GIIP» with support of various international organizations carried 
out the research studies on ICT legislation monitoring. 

 

No  ICT-related R&D projects in Kyrgyzstan have been implemented with EU assistance. 

The R&D projects in Kyrgyzstan are usually initiated by donor organizations. They open grant lines for ICT 
sector or announce tenders for undertaking R&D studies. There have not been any EU grant lines and 
tenders oriented to Kyrgyzstan. Moreover, it is possible that a lack of information about existing EU grant 
lines and the language barrier adversely affect on such cooperation. 

 

There are no programs facilitating R&D cooperation with the EU and other countries 

                                                           
3 http://www.expert.kg/content/ict/3 

http://www.expert.kg/content/ict/3
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4. ICT Co-operation with other foreign countries  

 

Traditionally the ICT sector development in Kyrgyzstan is actively affected by projects of international 
organizations and foreign countries. In particular it is necessary to highlight initiatives made by UNDP and 
Soros-Kyrgyzstan Foundation on creating Public Access Points in regions. Also the World Bank implemented 
several ICT-related projects (automation for tax and customs bodies and the Ministry of Finance; IFC ς 
credits for KyrgyzTelecom, infoDev ς ζ¢ƘŜ ȅŜŀǊ ƻŦ нллл ǇǊƻōƭŜƳηΣ ǘƘŜ ǊŜǎŜŀǊŎƘ ǎǘǳŘȅ ά9-Readiness 
!ǎǎŜǎǎƳŜƴǘέύΦ {ŜǾŜǊŀƭ ǇǊƻƧŜŎǘǎ ǿŜǊŜ ǳƴŘŜǊǘŀƪŜƴ ŘǳŜ ǘƻ ƎǊants of International Telecommunications Union. 

 

It is necessary to point out the special role of the UNDP projects at the initial stage of the ICT sector 
development: 

¶ The State Automatized System (SAS) «Shailoo» is intended to serve for conducting elections and 
referendums in the Kyrgyz Republic. The SAS network unites 6 regional centres and 53 rayons (95%  
of all administrative and territorial centres) of the republic. Up to 2001 the main works within this 
project had been financed by UNDP.  

¶ The project of creating the Public Administration Information System (PAIS) within the UNDP 
Program «Public Administration Reform in the Kyrgyz Republic» is the uniform computer network 
joining the major ministries, governmental bodies and the state organizations in Bishkek, as well ͊s 
the regional branches of ministries and bodies of the KR. This project also initiated the process of 
creating web-pages of governmental bodies connected to the PAIS.  

¶ In 2001 the State Computer Network (SCN) was created by joining the SAS Shailoo and PAIS 
networks.  Functions of the State Computer Network were supposed to become an information and 
communication environment for administrating the implementation of the state programs and 
monitoring of social and economic development of the Kyrgyz Republic. 

¶ As well as the active participation in preparing and conducting the National Summit on ICT for 
Development, creating the governmental services web-portal, conducting the research studies on 
E-government issues, etc.  

The USAID program IREX/IATP supported several projects on creating the Internet public access centres in 
regions, the Japanese agency JICA supported in creating the National Information Technology Centre. 

Projects "Education Management Information System (EMIS)" and "The distant network for school-
ǘŜŀŎƘŜǊǎΩ ŀŘǾŀƴŎŜ ǘǊŀƛƴƛƴƎ Ϧ ǿŜǊŜ ƛƳǇƭŜƳŜƴǘŜŘ ŀǘ ǘƘŜ ŜȄǇŜƴǎŜ ƻŦ ǘƘŜ Asian Development Bank (ADB). 

The academic and educational computer network (ACNET) was created within the NATO-assisted project 
framework. This academic network was built on the basis of high-speed data transmission channels  
between educational and scientific institutions. 
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5.  Conclusions & recommendations 

 
No  ICT-related R&D projects in Kyrgyzstan have been implemented with EU assistance. There is no 
information about local private ICT companies co-operating on outsourcing, licensing, production, service 
provision etc. with partners in the EU. At that, in Kyrgyzstan there are no explicit barriers for co-operation 
of local private ICT companies with partners in the EU except the language barrier, geographical 
remoteness and small size of the market. Kyrgyzstan as the EU partner is just on the initial stage of 
cooperation within the framework of such important programs as FP7. 
 

Therefore, it could be recommended to consider the following prospective areas for cooperation between 
the EU and Kyrgyzstan in the ICT sector: 

1. ICT monitoring on the regular basis. Previously, such studies were conducted by some research 
companies on their own initiative, as well as due to grants and requests of international 
organizations. After changing the power in the republic, the activities of international organizations 
in the ICT area have been reduced sharply. This is related to both a lack of interest in cooperation in 
the ICT area from the side of new country authorities, and reducing amounts of financing from the 
side of international organizations. 

2. Analysis of country needs in information and communication technologies for economic, business 
and social applications. Previously, the majority of ICT development programs and strategies were 
ōŀǎŜŘ ƻƴ ǘƘŜ άǎǳǇǇƭȅέ ŀǇǇǊƻŀŎƘ ǊŀǘƘŜǊ ǘƘŀƴ άŘŜƳŀƴŘέ ƻƴŜΦ This led to the situation when some 
sectors of Kyrgyz economy are more or less advanced in using modern ICT, but other economic 
sectors remain at the level of 90s. The EU may provide Kyrgyzstan with support in learning the EU 
experience and methodology of such analytical studies.  

3. Expansion of FP7-ǎǳǇǇƻǊǘŜŘ ǇǊƻƧŜŎǘǎΩ ŀŎǘƛǾƛǘƛŜǎ ƛƴ ǘƘŜ YȅǊƎȅȊ wŜǇǳōƭƛŎΦ FP7-Projects in this region 
such as IncoNet EECA should encourage more scientists from Kyrgyzstan to make contact with 
researchers in the EU with a view to embarking on joint projects together. These projects should be 
more active in Kyrgyzstan in providing information about modern information and communication 
technologies and research studies conducted in the EU, as well as about opportunities and rules of 
participation in FP7 joint research projects. For instance, their workshops would be better to 
conduct in each of major ICT-related educational institutions ς KSTU, KRSU, KSNU, KTU Manas, etc. 
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Annex 1: Overview of ICT Policy Documents 
Main policy documents concerning ICT policy adopted/published since 2003 

 
 
 
 

Title of document (in English) Date (of 
approval, 
publication, 
etc.) 

Organisation 
responsible (Ministry, 
etc.) 

Legal status (Law, Government Decision, 
strategy (white) paper, action plan, etc.) 

National Strategy «Information and Communication Technologies for Development of the Kyrgyz Republic», 2002 

National Action Plan on implementation of the National Strategy «Information and Communication Technologies for 
Development of the Kyrgyz Republic for 2007 ς 2010» 

Program of Information and Communication Technology Development in the Kyrgyz Republic (Edition of the Decree of 
Government of the KR No 573  dated 11 August 2006) 

Draft Concept of Legal Regulation of Information and Communication Technology Use in the Kyrgyz Republic for 2004-
2006 

Law of the KR «About Wire and Postal Communications» 

ω Decree of President of the Kyrgyz Republic  No 54 dated 10 March 2002 «About the National Strategy «Information 
and Communication Technologies for Development of the Kyrgyz Republic» 

ω Decree of Government of the Kyrgyz Republic No 248 dated 24 April 2002 «About the State Action Plan on 
implementation of the Program of Information and Communication Technology Development in the Kyrgyz Republic». 

ω Concept of Restructuring and Privatization in the Telecommunication Sector of the Kyrgyz Republic  (adopted by 
Decree of Government of the Kyrgyz Republic  No 220 dated 25 April 1998). 

ω Regulations on the State Commission of the Kyrgyz Republic on Radio Frequencies (approved by Decree of President 
of the KR ͎ ͦ͒͊ No 140  dated 24 April 1998). 

ω Decree of Government of the Kyrgyz Republic No 954 dated 24 December 2004 «About approval of the State 
Program of the Kyrgyz Republic «Information and Communication Technology Development in Rural Areas of the 
Kyrgyz Republic till  2010». 

ω  Decree of Government of the Kyrgyz Republic No 259 ͦ  ͭ2 May 2003 «About Telecommunication Development in 
Rural and Distant Areas of the Kyrgyz Republic » 
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Annex 2: Overview of ICT Policy Measures in the country 

N Title of ICT policy 
measure 

Overview 

1 Conference «ICT Policy  
Formulation: 
Cooperation of the state 
bodies, business sector, 
international 
organizations and civil 
society» 
8-11 October 2004 

Conference jointed all the major players in the ICT sector. The important result of 
the conference is that the key players achieved consensus on ICT policy for next 
two years. 
Participants/sponsors: MTC, UNDP, Soros-Kyrgyzstan Foundation, NGF «GIPI», 
Institute for Economic Studies 

2 II Annual ICT 
Conference of the 
Kyrgyz Republic 
"Policy Formulation in 
the ICT sector: Decision 
Coordination 
Mechanisms" 
9-11 December 2005 
www.pic.gov.kg/docs/1
20805/ictc_report.doc  

The Conference organized by the Ministry of Transport and Communication of 
the Kyrgyz Republic under support of the Soros-YȅǊƎȅȊǎǘŀƴ CƻǳƴŘŀǘƛƻƴΩǎ 
Information Program and Public Governance Program was conducted with the 
aim to improve efficiency of implementation of the National Strategy 
"Information and Communication Technologies (ICT) for Development of the 
Kyrgyz Republic" and the Action Plan on implementation of this strategy for 
2006.  
Main tasks of the ICT Conference: making recommendations and coordinating 
activities of ICT sector players in the Kyrgyz Republic on securing the 
development of competitive market, regulation and legislative basis, as well as 
defining the conceptual and strategic problems and ways to solve them. 

3 National Economic 
Forum of the Kyrgyz 
Republic, 
17 June 2005 

Proposals on improving investment climate in the country were developed with 
participation of all main interested parties. GIPI Foundation, which is an official 
member of the task force group on development of the state economic program, 
actively participated in preparing ICT-related issues of these proposals. 

4 Summer Session of the 
Third Annual ICT- 
Conference, 
30 June - 1 July 2006 

Mechanism for decision making and coordination of interests of ICT players in 
the Kyrgyz Republic» 

5 Preparatory Session of 
the Annual Conference, 
November 2007.  
http://oko.kg/2007/09/
10/osennjaja_sessija_ikt
konferencii_2007_goda.
html  
 

Major areas of discussion at the Conference in 2007:  
- Development of draft concept of telecommunication sector development in the 
KR; 
- Preparation of the National Action Plan on Digital TV and Radio Development in 
the KR; 
- Improvement of the draft law «About wire and postal communications in the 
KR», etc. 
Analysis of strategic areas of ICT development in Kyrgyzstan was also presented 
at this session. 

6 Regional Workshop «ICT 
Policy Formulation»,  
11 -14 July 2006 
http://www.undp.kg/en
/media-
room/news/article/3-
news-list/363-  

The workshop was organized by the UN Economic and Social Commission for Asia 
and Pacific Ocean countries (ESCAPO) and UN Economic and Social Commission 
for European countries (EEC) together with the Ministry of Transport and 
Communications of the Kyrgyz Republic under assistance of UNDP in Kyrgyzstan 
and Soros-Kyrgyzstan Foundation. 

7 Round-Table "Analysis 
of Strategic Areas of ICT 
Development in 
Kyrgyzstan", 7 
December 2007 
http://www.it.kg/comp
onent/content/article/1
-latest-news/64-round-
table.html  

Discussion themes: 
- Information about the Soros-Kyrgyzstan Foundation project «Analysis of 
strategic areas of ICT development in Kyrgyzstan». K. Izmailov, Director of 
Institute for Public Policy Studies and Analysis. 
- Impact of the ICT sector on economy of Kyrgyzstan. Main strategies of ICT 
development. Rationale for choosing strategy and framework of ICT 
development in Kyrgyzstan. K. Izmailov, Director of Institute for Public Policy 
Studies and Analysis 
Recommendations on public policy  

 

http://www.pic.gov.kg/docs/120805/ictc_report.doc
http://www.pic.gov.kg/docs/120805/ictc_report.doc
http://oko.kg/2007/09/10/osennjaja_sessija_iktkonferencii_2007_goda.html
http://oko.kg/2007/09/10/osennjaja_sessija_iktkonferencii_2007_goda.html
http://oko.kg/2007/09/10/osennjaja_sessija_iktkonferencii_2007_goda.html
http://oko.kg/2007/09/10/osennjaja_sessija_iktkonferencii_2007_goda.html
http://www.undp.kg/en/media-room/news/article/3-news-list/363-
http://www.undp.kg/en/media-room/news/article/3-news-list/363-
http://www.undp.kg/en/media-room/news/article/3-news-list/363-
http://www.undp.kg/en/media-room/news/article/3-news-list/363-
http://www.it.kg/component/content/article/1-latest-news/64-round-table.html
http://www.it.kg/component/content/article/1-latest-news/64-round-table.html
http://www.it.kg/component/content/article/1-latest-news/64-round-table.html
http://www.it.kg/component/content/article/1-latest-news/64-round-table.html
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Annex 3: Key ICT stakeholders in the country 
 

N Full name of organisation Contact person Position Email 

1 
Ministry of Transport and 
Communications  
www.mtk.gov.kg 

Sulaimanov N.Ch. Minister mtk@mtk.gov.kg 

2 
National Agency of 
Telecommunications 
 www.nas.kg 

Kadyrkulov K. S Director nta@infotel.kg 

3 
Non-Governmental Foundation «GIPI»  
www.gipi.kg 

Mambetalieva T. E. 

Director of the 
Non-
Governmental 
Foundation 
"GIPI" 

tattu@gipi.kg 

4 
Association of Telecommunication 
Operators  
www.connect.kg 

Jerebko O. V. 
Executive 
Director 

aoc@infotel.kg 

5 

Kyrgyz State National University, 
Kyrgyz-American Faculty of Computer 
Technologies and Internet  
www.kaf-i.kg 

Brimkulov U.N. Dean  

6 
Kyrgyz Technical University by name of 
I. Razzakov 
 www.ktu.aknet.kg 

Djamanbaev M. D. Rector murat@ktu.aknet.kg 

7 
Kyrgyz National Library, FP7 National 
Contact Point   

Bakashova, Jyldyz (Dr.) 
National 

coordinator NCP 
 

 

http://www.mtk.gov.kg/
http://www.nas.kg/
http://www.gipi.kg/
http://www.connect.kg/
http://www.kaf-i.kg/
http://www.ktu.aknet.kg/
mailto:murat@ktu.aknet.kg


 
 

211665 ISTOK-SOYUZ 
Express Diagnostics of potential for ICT R&D collaboration with the EU - 
Kyrgyzstan 

 

Ò ISTOK-SOYUZ - 25 
 

Annex 4: Relevant documents (reports...) 

 
 

˽˾ˮ˶˻ˬ˩˹ˮ˩ м 
 

͎Φˣ͙΄͔͟͟Σ ˨ͦͣ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ 

ͦͭ нс ͍͎͊ͯͫͭ͊ нллу ͎ͦ͒͊ b о28 

 

˾ˢ˿˽˻˾̒ˬ˩˹ˮ˩ ˽˾˩˸̎˩˾-˸ˮ˹ˮ˿́˾ˢ ˴̍˾˥̍˭˿˴˻˯ ˾˩˿˽̂ˣ˶ˮ˴ˮ 

 

ˤ ͍͔͍͙͙ͫͦͦͭͭͫͭ ͫ ̂͊ͦͣ͘͟ ˽͔͙͔ͪ͒ͤͭ͊͘ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ Ϧ˻ ˿͍͔͔ͦͭ ͨͦ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-
͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·ͣ ͔ͭͻ͎͙ͤͦͦ͡Ύͣ ͙ͨͪ ˽͔͙͔͔ͪ͒ͤͭ͘ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Ϧ ͦͭ но ͙ΌͤΎ нллу ͎ͦ͒͊ b 
нонΣ ͍ ͼ͔͡Ύͻ ͍ͨͦ·΄͔͙ͤΎ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͍ ͫͺ͔͔ͪ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Υ 

͍͔͙̂ͭͪ͒ͭΈ ͙͎͔ͨͪ͊͊ͣ͡·͚ ͍ͫͦͫͭ͊ ˿͍͔ͦͭ͊ ͨͦ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·ͣ ͔ͭͻ͎͙ͤͦͦ͡Ύͣ 
͙ͨͪ ˽͍͙͔ͪ͊ͭ͡Έ͍͔ͫͭ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Φ 

 

˽͔ͪͣΈ͔ͪ-͙͙ͣͤͫͭͪ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ˮΦ͙͍̉ͯ͒ͤͦ 

 

 

͍͔͔̂ͭͪ͗͒ͤ 

ͪ͊ͫͨͦͪΎ͔͙͔͗ͤͣ ˽͔ͪͣΈ͔ͪ-͙͙ͣͤͫͭͪ͊ 

˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ 

ͦͭ нс ͍͎͊ͯͫͭ͊ нллу ͎ͦ͒͊ b ону 

 

˿˻˿́ˢˤ 

˿͍͔ͦͭ͊ ͨͦ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·ͣ ͔ͭͻ͎͙ͤͦͦ͡Ύͣ 

͙ͨͪ ˽͍͙͔ͪ͊ͭ͡Έ͍͔ͫͭ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ 

 

˽͔ͪͣΈ͔ͪ-͙͙ͣͤͫͭͪ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Σ ͔͔͔ͨͪ͒ͫ͒͊ͭ͡Έ ˿͍͔ͦͭ͊ ͨͦ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-
͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·ͣ ͔ͭͻ͎͙ͤͦͦ͡Ύͣ ͙ͨͪ ˽͍͙͔ͪ͊ͭ͡Έ͍͔ͫͭ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ό͔͔͒͊͡ - ˿ ͍͔ͦͭύΤ 

͙͙ͣͤͫͭͪ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Σ ͔͍ͨͪ·͚ ͔͙͔͊ͣͫͭͭ͘͡Έ 
͔͔͔ͨͪ͒ͫ͒͊ͭ͡Ύ ˿͍͔ͦͭ͊Τ 

͔͙͔͊ͣͫͭͭ͘͡Έ ͔͔ͫͪͭ͊ͪ͟Ύ ˿͍͔ͦͭ͊ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Σ ͔͙͔͊ͣͫͭͭ͘͡Έ 
͔͔͔ͨͪ͒ͫ͒͊ͭ͡Ύ ˿͍͔ͦͭ͊ όͨͦ ͎͍͙ͫͦ͊ͫͦ͊ͤ͡ΌύΤ 

͍͔͊͒ͯ͘Ό΅͙͚ ͔ͫͭͦͪͦͣ͟ ͍͔͔͙ͤ͒ͪͤΎ ͙͔ͫͫͭͣ· Ή͔͎ͭͪͦͤͤͦͦ͟͡ ͍͙͔ͨͪ͊ͭ͡Έ͍ͫͭ͊ ˢͨͨ͊ͪ͊ͭ͊ 
˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Σ ͍͔͍͔ͦͭͭͫͭͤͤ·͚ ͔͔ͫͪͭ͊ͪ͟ΈΦ 

͔̉ͤ͡· ˿͍͔ͦͭ͊Υ 

 

͙͙ͣͤͫͭͪ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͍͙͙ͪ͊ͭ͘Ύ ͙ ͎͍͙ͭͦͪͦ͡ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Τ 

͙͙ͣͤͫͭͪ ͺ͙͍ͤ͊ͤͫͦ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Τ 
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͙͙ͣͤͫͭͪ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͙ ͙ͤ͊ͯ͟ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Τ 

͙͔͒ͪͭͦͪ͟ ˴·͎ͪ·͎ͫͦͦ͘͟ ͤ͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͎͔͍͊ͤͭͫͭ͊ Ϧ˴ˢˣˢ˾Ϧ όͨͦ ͎͍͙ͫͦ͊ͫͦ͊ͤ͡ΌύΤ 

͙͙͔ͫͨͦͤͭ͡͡Έͤ·͚ ͙͔͒ͪͭͦͪ͟ ˢͫͫͦͼ͙͊ͼ͙͙ ͔͍ͦͨͪ͊ͭͦͪͦ ͍ͫΎ͙͘ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ όͨͦ 
͎͍͙ͫͦ͊ͫͦ͊ͤ͡ΌύΤ 

͙͔͒ͪͭͦͪ͟ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͺͦͤ͒͊ Ϧ˥ͪ͊͗͒͊ͤͫ͊͟Ύ ͙͙ͤͼ͙͙͍͊ͭ͊ ˮ͔͔ͤͭͪͤͭ ͙͙͙ͨͦͭ͟͡Ϧ όͨͦ 
͎͍͙ͫͦ͊ͫͦ͊ͤ͡ΌύΤ 

͙͔͒ͪͭͦͪ͟ ˹͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͼ͔ͤͭͪ͊ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ όͨͦ 
͎͍͙ͫͦ͊ͫͦ͊ͤ͡ΌύΦ 

˽͔ͪͫͦͤ͊͡ΈͤͦΥ 

 

ˣ͙͍ͪͣͯͦ͟͡ ̂Φ˹Φ - ͔͒͊ͤ͟ ˴ˢ̅-ˮ͔͔ͤͭͪͤͭ ˴·͎ͪ·͎ͫͦͦ͘͟ ͤ͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͙͍͔͙͔ͯͤͪͫͭͭ͊ ͙͔͙ͣͤ 
ˬΦˣ͎͊͊ͫ͊͡·ͤ͊Τ 

ˬ͙͍͎ͦ͡Ύ͍͒ͦ ˤΦ˽Φ - ͒ ͙͔ͪͭͦͪ͟ ͔̇ͤͭͪ͊ Ή͔͎ͭͪͦͤͤͦͦ͟͡ ͔͔͔ͣͤ͒͗ͣͤͭ͊ ͙͚ͤ͊ͤ͘ ˴·͎ͪ·ͫͦ͘͟-˾͙͚͎ͦͫͫͫͦͦ͟ 
˿͍͊͡Ύ͎ͤͫͦͦ͟ ͙͍͔͙͔ͯͤͪͫͭͭ͊ ͙͔͙ͣͤ ˣΦ˩͡Έͼ͙ͤ͊ όͨͦ ͎͍͙ͫͦ͊ͫͦ͊ͤ͡ΌύΦ 
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˽˾˻˥˾ˢ˸˸ˢ ˾ˢ˭ˤˮ́ˮ̒ ˮ˹̅˻˾˸ˢ̇ˮ˻˹˹˻-˴˻˸˸̂˹ˮ˴ˢ̇ˮ˻˹˹̍̆ ́˩̆˹˻˶˻˥ˮ˯ 

 ̂ ͍͔͔ͭͪ͗͒ͤ͊ 
͍͔͙͔ͨͦͫͭ͊ͤͦͤͣ͡ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ 

˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ 
ͦͭ у ͤͦΎ͋ͪΎ нллм ͎ͦ͒͊ b сфт 

˽˾˻˥˾ˢ˸˸ˢ 

͍͙͙ͪ͊ͭ͘Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡ 

όˤ ͔ͪ͒͊͟ͼ͙͙ ͨ ͍͔͙ͦͫͭ͊ͤͦͤ͡Ύ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ˴˾ ͦͭ мм ͍͎͊ͯͫͭ͊ нллс ͎ͦ͒͊ b ртоύ 

мΦ ˤˤ˩˨˩˹ˮ˩ 

 ʕ  ͤ͊ͫͭͦΎ΅͙͚ ͔ͣͦͣͤͭ ͙ͨͪͦͫͻ͙ͦ͒ͭ ͦ;͔͔͚ͪ͒ͤͦ Ήͭ͊ͨ ͔ͭͻ͎͙ͤͦͦ͡;͔͚ͫͦ͟ ͔͍ͪͦ͡Όͼ͙͙ - ͍͔͙͔ͫͭ͊ͤͦͤ͡ 
͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͦ͋΅͔͍ͫͭ͊Φ ˿͍͔͔ͦͪͣͤͤ·͔ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ό͔͔͒͊͡ - ICT) 
ͫͯ΅͔͍͔ͫͭͤͤͦ ͔ͣͤΎΌͭ ͔ͤ ͭͦ͡Έͦ͟ ͫͨͦͫͦ͋· ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͍ͨͪͦ͒ͯͭͦ͟ ͙ ͍͙͒· ͎ͯͫͯ͡Σ ͤͦ ͙ ͍͔͔͙͔ͨͪͦ͒ͤ ͎͒ͦͫͯ͊Σ 
͍͙͙͔ͦͫͨͭ͊ͤ ͔͔͚͒ͭΣ ͔͙ͪ͊͊͘͡ͼ͙Ό ͎͙ͪ͊͗͒͊ͤͫ͟ͻ ͍ͨͪ͊Φ ICT ͦ͊͘͟·͍͊Όͭ ͔ͪ΄͊Ό΅͔͔ ͍͔͚͍͙͔ͦ͒ͫͭ͘ ͤ͊ ͙͔͔͙ͣͤͤ͘ΎΣ 
͙ͨͪͦͫͻͦ͒Ύ΅͙͔ ͍ ͫͦͼ͙͊͡Έ͚ͤͦ ͔ͫͭͪͯͭͯͪ͟ ͦ͋΅͔͍ͫͭ͊Σ Ή͙͔ͦͤͦͣ͟͟Σ ͍͙͙͙ͪ͊ͭ͘ ͙͙͍ͤͫͭͭͯͭͦ ͔͙͙͒ͣͦͪ͊ͭ͟Φ 

˨͔Ύ͔ͭ͡ΈͤͦͫͭΈ ͙ ͎͍ͦͫͯ͒͊ͪͫͭ͊Σ ͙ ͔ͦͭ͒͡Έͤͦ ͙͡;͙ͤͦͫͭ ͍ͦ ͍͔ͫ ͋ͦ͡Έ΄͔͚ ͔͔͙ͫͭͨͤ ͍͙͙͊ͫͭ͘ ͦͭ ͙ͻ ͙ͤͺ͙͍͙ͦͪͣͪͦ͊ͤͤͦͫͭΣ 
͍͔͙͊͒ͤ͡Ύ ͙ͤ͊ͤ͘Ύ͙ͣΣ ͦͭ ͙ͫͨͦͫͦ͋ͤͦͫͭ Ήͺͺ͔͙͍ͭͤͦ͟ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͙ͤͺͦͪͣ͊ͼ͙ΌΦ 

ˮͤͺͦͪͣ͊ͼ͙Ύ ͔͎ͫͦ͒ͤΎ Ύ͍͡Ύ͔ͭͫΎ ͔ͪͫͯͪͫͦͣΣ ͔͔ͦͨͪ͒͡ΎΌ΅͙ͣ ͍͔ͯͪͦͤΈ ͍͙͙ͪ͊ͭ͘Ύ ͎͍ͦͫͯ͒͊ͪͫͭ͊Φ ˽͔͔ͪͻͦ͒ ͦ͋΅͔͍ͫͭ͊ ͟ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦͣͯ ͔͔ͦ͋ͫͨ;͙ͭ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙Ύ ͙ ͨͦΉͭͦͣͯ ͦ͋ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͣͦ͗ͤͦ ͔ͫͣͦ͡ ͎͍͙ͦͦͪͭΈΣ ͊͟͟ ͦ 
͔͎͙ͫͭͪ͊ͭ;͔ͫͦͣ͟ ͔ͯͪͫ͟ ͦ͋΅͔͍ͫͭ͊Φ 

ˮͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ ͔͍ͪͦ͡Όͼ͙Ύ ͍·͍͙͎͔͒͊ͭ ͤ͊ ͔͍ͨͪ·͚ ͨ͊ͤ͡ ͍ͤͦͯΌ ͦͭͪ͊ͫ͡Έ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͯΌ ͙͙ͤ͒ͯͫͭͪΌΣ 
͍ͫΎ͊ͤͤͯ͘Ό ͫ ͙͍͍ͨͪͦͦ͒ͫͭͦͣ͘ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͔͍ͫͪ͒ͫͭΣ ͔͍ͣͭͦ͒ͦΣ ͔ͭͻ͎͙͚ͤͦͦ͡ ͒͡Ύ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͍ͤͦ·ͻ ͙͚ͤ͊ͤ͘Φ 
ˤ͔͚͊͗ͤ΄͙͙ͣ ͍ͫͦͫͭ͊͡ΎΌ΅͙͙ͣ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͙͙͙ͤ͒ͯͫͭͪ ͍ͫͭ͊ͤͦΎͭͫΎ ͍͔ͫ ͍͙͒· ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Σ 
͔ͦͫͦ͋ͤͤͦ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͙Φ ˿͍͔͔ͦͪͣͤͤ͊Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ ͔ͭͻ͎͙ͤͦͦ͡Ύ ͙͔ͦͨͪ͊ͭͫΎ ͤ͊ ͙͔͙͒ͦͫͭ͗ͤΎ ͍ ͙ͦ͋͊ͫͭ͡ 
ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͔ͭͻ͙͙ͤ͟ ͙ ͔͍ͫͪ͒ͫͭ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚Φ 

ˮͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ ͔ͭͻ͎͙ͤͦͦ͡Ύ - ͨͪͦͼ͔ͫͫΣ ͙ͫͨͦ͡Έͯ͘Ό΅͙͚ ͍ͫͦͦͯͨͤͦͫͭ͟Έ ͔͍ͫͪ͒ͫͭ ͙ ͔͍ͣͭͦ͒ͦ ͫ͋ͦͪ͊Σ ͙ͦ͋ͪ͊͋ͦͭ͟ ͙ 
͔͔ͨͪ͒͊;͙ ͒͊ͤͤ·ͻ ό͔͍͙ͨͪ;͚ͤͦ ͙ͤͺͦͪͣ͊ͼ͙͙ύ ͒͡Ύ ͨͦͯ͡;͔͙ͤΎ ͙ͤͺͦͪͣ͊ͼ͙͙ ͍͎ͤͦͦͦ ͊͟;͔͍ͫͭ͊ ͦ ͫͦͫͭͦΎ͙͙ͤ ͦ͋Ά͔ͭ͊͟Σ 
ͨͪͦͼ͔ͫͫ͊ ͙͙͡ Ύ͍͔͙ͤ͡ΎΦ 

̒ͫͤͦΣ ;ͭͦ ͍ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦͣ ͦ͋΅͔͍͔ͫͭ ͨͪͦͼ͔ͫͫ ͦͣͨ͟ΈΌ͔͙ͭͪ͊͘ͼ͙͙ ͒͊ͫͭ ͡Ό͒Ύͣ ͒ͦͫͭͯͨ ͟ ͔ͤ͊͒͗ͤ·ͣ ͙ͫͭͦ;͙ͤ͊ͣ͟ 
͙ͤͺͦͪͣ͊ͼ͙͙Σ ͙͍͙͋͊ͭ͘ ͙ͻ ͦͭ ͙͚ͪͯͭͤͤͦ ͪ͊͋ͦͭ·Σ ͔͔ͦ͋ͫͨ;͙ͭ ͍·͙͚ͫͦ͟ ͍͔ͯͪͦͤΈ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙͙ ͙ͦ͋ͪ͊͋ͦͭ͟ 
͙ͤͺͦͪͣ͊ͼ͙͙ ͍ ͙͍͍͔͚ͨͪͦͦ͒ͫͭͤͤͦ͘ ͙ ͫͦͼ͙͊͡Έ͚ͤͦ ͫͺ͔ͪ͊ͻΦ ˨͍͙͗ͯ΅͔͚ ͙͚ͫͦ͡ ͍͙͙ͪ͊ͭ͘Ύ ͦ͋΅͔͍ͫͭ͊ ͒ͦ͗ͤͦ͡ ͫͭ͊ͭΈ 
͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦΣ ͊ ͔ͤ ͔͙ͣ͊ͭͪ͊͡Έ͎ͤͦͦ ͨͪͦ͒ͯͭ͊͟Φ ˸͔͙͊ͭͪ͊͡Έͤ·͚ ͔͗ ͨͪͦ͒ͯͭ͟ ͔ͫͭ͊ͤͭ ͔͔͋ͦ͡ 
͙ͤͺͦͪͣ͊ͼ͙͔͙ͦͤͤͦͣͣ͟Σ ;ͭͦ ͦͤ͊͘;͔͊ͭ ͍͔͙ͯ͡;͔͙͔ͤ ͙͒ͦ͡ ͙͍ͤͤͦ͊ͼ͙͚Σ ͙͚͒͊ͤ͊͘ ͙ ͔͙͎ͣ͊ͪͭͤ͊͟ ͍ ͔͎ͦ ͙͙ͫͭͦͣͦͫͭΦ 

ˤ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦͣ ͦ͋΅͔͍͔ͫͭ ͙͔ͣͤ͘Ύ͔ͭͫΎ ͔ͤ ͭͦ͡Έͦ͟ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘Σ ͤͦ ͙ ͍͔ͫΈ ͯ͊͒͟͡ ͙͙͗ͤ͘Σ ͙͔ͫͫͭͣ͊ ͼ͔͔͚ͤͤͦͫͭΣ 
͍͔ͦͪ͊ͫͭ͊ͭ͘ ͤ͊͘;͙ͣͦͫͭΈ ͯ͟͡Έ͎ͭͯͪͤͦͦ ͎͒ͦͫͯ͊ ͨͦ ͦͭͤͦ΄͔͙ͤΌ ͟ ͔͙ͣ͊ͭͪ͊͡Έͤ·ͣ ͼ͔ͤͤͦͫͭΎͣΦ ˽ͦ ͍͔͙ͫͪ͊ͤͤΌ ͫ 
͙͙ͤ͒ͯͫͭͪ͊͡Έͤ·ͣ ͦ͋΅͔͍ͫͭͦͣΣ ͎͔͒ ͍͔ͫ ͍͔ͤ͊ͨͪ͊ͤͦ͡ ͤ͊ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͙ ͔͔͙͔ͨͦͭͪ͋ͤ͡ ͍͍ͭͦ͊ͪͦΣ ͍ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦͣ 
ͦ͋΅͔͍͔ͫͭ ͙͍ͨͪͦͦ͒͘ΎͭͫΎ ͙ ͔ͨͦͭͪ͋͡ΎΌͭͫΎ ͙͔͔ͤͭͭ͟͡͡Σ ͙ͤ͊ͤ͘ΎΣ ;ͭͦ ͙͍͙ͨͪͦ͒ͭ ͟ ͍͔͙ͯ͡;͔͙ͤΌ ͙͒ͦ͡ ͍͔͎ͯͣͫͭͤͤͦͦ 
ͭͪͯ͒͊Φ ˻ͭ ͎͍ͦͪ͊ͤͦ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙ ;͔͍͔ͦ͊͟͡ ͔͔ͭͪ͋ͯͭͫΎ ͫͨͦͫͦ͋ͤͦͫͭΈ ͟ ͍ͭͦͪ;͔͍ͫͭͯΣ ͍͔ͦͪ͊ͫͭ͊ͭ͘ 
ͫͨͪͦͫ ͤ͊ ͙ͤ͊ͤ͘ΎΦ 

˸͔͙͊ͭͪ͊͡Έ͚ͤͦ ͙ ͔ͭͻ͎͙ͤͦͦ͡;͔͚ͫͦ͟ ͚͋͊ͦ͘ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͦ͋΅͔͍ͫͭ͊ Ύ͍͡ΎΌͭͫΎ ͙ͪ͊͘͡;͎ͤͦͦ ͪͦ͒͊ ͙͔ͫͫͭͣ· ͤ͊ 
͔͋͊͘ ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͔ͭͻ͙͙ͤ͟ ͙ ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ ͔͔͚ͫͭΣ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͔ͭͻ͎͙͙ͤͦͦ͡Σ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ͦͤͤͦ 
͍ͫΎ͙͘Φ 

ˤ ͋ͯ͒ͯ΅͔ͣ ͎͙͔ͨͪͦͤͦͪͯͭͫ͘Ύ ͔͍ͨͪͪ͊΅͔͙͔ͤ ͍͔͎ͫͦ ͙͍͎ͣͪͦͦͦ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͍ ͔͙͔͒ͤͦ ͦͣͨ͟ΈΌ͔͙͙͍͔ͭͪͪͦ͊ͤͤͦ͘ ͙ 
͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ ͦ͋΅͔͍ͫͭͦ ͡Ό͔͚͒Σ ͙͍ͨͪͦ͗͊Ό΅͙ͻ ͍ Ή͔ͭͪͦͤͤ͟͡·ͻ ͍͙͊ͪͭͪ͊͟ͻ ͙ ͔ͦͭͭ͒͗͊͟ͻΦ ˶Ό͔͋ͦ ͙͙͗͡΅͔ 
ͦͫͤ͊΅͔ͤͦ ͍͔͍ͫͦͣͦ͗ͤ͘·͙ͣ Ή͔ͭͪͦͤͤ͟͡·͙ͣ ͙͙ͨͪ͋ͦͪ͊ͣ ͙ ͚͍͙ͯͫͭͪͦͫͭ͊ͣΦ ˨͔Ύ͔ͭ͡ΈͤͦͫͭΈ ͡Ό͔͚͒ ͔͋ͯ͒ͭ 
͔ͫͦͫͪ͒ͦͭͦ;͔ͤ͊ ͎͍͊ͤ͡·ͣ ͦ͋ͪ͊ͦͣ͘ ͤ͊ ͔ͦ͋ͪ͊͋ͦͭ͟ ͙ͤͺͦͪͣ͊ͼ͙͙Σ ͊ ͔͙ͣ͊ͭͪ͊͡Έ͔ͤͦ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͙ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ 
Ή͔͎͙͙ͤͪ ͔͋ͯ͒ͭ ͍͔ͦͦ͗ͤͦ͘͡ ͤ͊ ͣ͊΄͙ͤ·Φ 

˽ͦ ͒͊ͤͤ·ͣ ͫͦͼ͙͎͙ͦͦ͡;͔͎ͫͦͦ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΣ ͍͔͔͎ͨͪͦ͒ͤͤͦͦ ͍ ˿̊ˢΣ ͔ͯ͗ ͔͚ͫ;͊ͫ нт ͣͤ͡Φ ͪ͊͋ͦͭ͊Ό΅͙ͻ ͎ͣͦͯͭ 
ͦͫͯ΅͔͍͙ͫͭͭΈ ͍ͫͦΌ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΣ ͔ͤ ͍·ͻͦ͒Ύ ͙͘ ͒ͦͣ͊Σ ͊ мκо ͍͔ͫͻ ͔͍ͤ͒͊ͤͦ ͔͎͙͙͍͊ͪͫͭͪͪͦ͊ͤͤ͘·ͻ ͺ͙ͪͣ ͍ͦͫͤͦ͊ͤ· ͤ͊ 
΄͙ͪͦͦͣ͟ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έ͚ͤͦ ͊ͤ͘Ύ͙ͭͦͫͭΦ ˤ ˿̊ˢ ͟ ͔͎͙͙͊ͭͦͪ͟ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤͦ ͊ͤ͘Ύͭ·ͻ ͋·͙͡ 
͔͔ͦͭͤͫͤ·Υ ͍ мфул ͎Φ - рΣт ͣͤ͡Φ ;͔͍͔ͦ͟͡Σ ͍ мфуф ͎Φ - мпΣс ͣͤ͡ΦΣ ͊ ͍ мффр ͎Φ - нлΣт ͣͤ͡Φ ;͔͍͔ͦ͟͡ύΦ 
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˻͍ͫͤͦͤ·͔ ;͔ͪͭ· ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͦ͋΅͔͍ͫͭ͊ ΉͭͦΥ 

- ͔ͪ͊ͪ͘΄͔͙͔ͤ ͙͍͔ͨͪͦͭͦͪ;͙Ύ ͔ͣ͗͒ͯ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͍͙͚͊ͤͦ͡ ͙ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͣ ͎ͦͦ͒ͦͣ͡Σ ͭ͊͟ ͤ͊͘·͍͔͊ͣ͊Ύ 
͔ͨͪͦ͋ͣ͊͡ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͙͙ͪͫ͊͘͟Τ 

- ͨ ͙͙͔ͪͦͪͭͭ ͙ͤͺͦͪͣ͊ͼ͙͙ ͨͦ ͍͔͙ͫͪ͊ͤͤΌ ͫ ͎͙͙͒ͪͯͣ ͔͙ͪͫͯͪͫ͊ͣΤ 

- ͙ ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ Ή͙ͦͤͦͣ͊͟͟ Ύ͍͡Ύ͔ͭͫΎ ͎͍͚͊ͤͦ͡ ͺ͚ͦͪͣͦ ͍͙͙ͪ͊ͭ͘Ύ ͦ͋΅͔͍ͫͭ͊Τ 

- ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ ͔ͭͻ͎͙ͤͦͦ͡ΎΣ ͦͻ͍͊ͭ·͍͊Ύ ͍͔ͫ ͫͺ͔ͪ· ͫͦͼ͙͊͡Έ͚ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͙ ;͔͍͔ͦ͊͟͡Σ 
͙͔͔ͨͪͦ͋ͪͭ͊ͭ ͎ͦ͋͊͡͡Έͤ·͚ ͻ͔͊ͪ͊ͭͪ͟Τ 

- ͅ ͙͍͙͔ͦͪͣͪͦ͊ͤ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͔͙͍͒ͤͫͭ͊ ͍͔͚ͫ ;͔͍͔ͦ͡;͔͚ͫͦ͟ ͼ͙͍͙͙͊͘͡ͼ͙͙Φ 

˻͒ͤ͊ͦ͟Σ ͔ͪͦͣ͟ ͙͔ͨͦͦ͗ͭ͡͡Έͤ·ͻ ͔͍ͣͦͣͤͭͦΣ ͍ͦͣͦ͗ͤ͘· ͙ ͦͨ͊ͫͤ·͔ ͔͔ͭͤ͒ͤͼ͙͙Σ ͍ͫΎ͊ͤͤ͘·͔ ͫͦ ͍͔ͫ ͋ͦ͡Έ΄͙ͣ 
͍͙͡Ύ͙͔ͤͣ ͤ͊ ͦ͋΅͔͍ͫͭͦ ͔͍ͫͪ͒ͫͭ ͍͚ͣ͊ͫͫͦͦ ͙ͤͺͦͪͣ͊ͼ͙͙Σ ͔͙͔ͤͣͤͯͣ·ͣ ͍͔͙͔ͭͦͪ͗ͤͣ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ 
͔ͭͻ͎͙͚ͤͦͦ͡ ͍ ;͊ͫͭͤͯΌ ͙͗ͤ͘Έ ͡Ό͔͚͒ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚Σ ͭͪͯ͒ͤͦͫͭΎ͙ͣ ͊͒͊ͨͭ͊ͼ͙͙ ͟ ͔͔ͫͪ͒ ͍͎ͤͦͦͦ ͦ͋΅͔͍ͫͭ͊Φ 
˿ͯ΅͔͍͔ͫͭͯͭ ͦͨ͊ͫͤͦͫͭΈ ͪ͊ͪ͘·͍͊ ͔ͣ͗͒ͯ Ϧ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ Ή͙͚ͭͦ͡Ϧ ό͡Ό͒Έ͙ͣΣ ͙͊ͤͣ͊͘Ό΅͙͙ͣͫΎ ͚ͪ͊ͪ͊͋ͦͭͦ͘͟ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ύ ͙ ͔͙͔ͨͦͭͪ͋ͭ͡Ύ͙ͣΦ 

ˤ ͔͙ͨͪͦ͒ ͔͔ͨͪͻͦ͒͊ ͟ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦͣͯ ͦ͋΅͔͍ͫͭͯ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͎͍͙ͨͦ͒ͦͭͦͭΈ ;͔͍͔ͦ͊͟͡ ͟ ͋·ͫͭͪͦͣͯ ͍͙ͦͫͨͪΎ͙ͭΌ ͙ 
͔ͦ͋ͪ͊͋ͦͭ͟ ͋ͦ͡Έ΄͙ͻ ͦ͋Ά͔͍ͣͦ ͙ͤͺͦͪͣ͊ͼ͙͙Σ ͍͔͙ͦ͊͒ͤ͡Ό ͙ͣ ͍͔͔ͫͦͪͣͤͤ·͙ͣ ͔͍͙ͫͪ͒ͫͭ͊ͣΣ ͔͙ͣͭͦ͒͊ͣ ͙ ͔ͭͻ͎͙͔͚ͤͦͦ͡ 
ͪ͊͋ͦͭ·Φ ˴͔ͪͦͣ ͎ͭͦͦΣ ͍ͤͦ·͔ ͍͙ͯͫͦ͡Ύ ͪ͊͋ͦͭ· ͨͦͪͦ͗͒͊Όͭ ͍͙͙͊ͫͣͦͫͭ͘Έ ͙ͤͺ͙͍͙ͦͪͣͪͦ͊ͤͤͦͫͭ ͎ͦ͒ͤͦͦ ;͔͍͔ͦ͊͟͡ ͦͭ 
͙ͤͺͦͪͣ͊ͼ͙͙Σ ͙͔͔͚ͨͪͦ͋ͪͭͤͤͦ ͎͙͙͒ͪͯͣ ͡Ό͒Έ͙ͣΦ ˽ͦΉͭͦͣͯ ͔ͯ͗ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦ ͔ͯͣͭΈ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤͦ ͍͙͍ͦͫ͊͊ͭΈ ͙ 
͙͍ͤ͊͊ͨ͊ͭ͟͡Έ ͙ͤͺͦͪͣ͊ͼ͙ΌΣ ͊ ͤ͊͒ͦ ͤ͊ͯ;͙ͭΈͫΎ ͚ͭ͊ͦ͟ ͔ͭͻ͎͙͙ͤͦͦ͡ ͪ͊͋ͦͭ· ͫ ͙ͤͺͦͪͣ͊ͼ͙͔͚Σ ͎ͦ͒͊͟ ͎͍͙͍ͨͦ͒ͦͭ͊͊͡ΌͭͫΎ 
͙ ͙͙ͨͪͤͣ͊ΌͭͫΎ ͔ͪ΄͔͙ͤΎ ͤ͊ ͍͔ͦͫͤͦ ͔͙͍͎ͦͭͤͦͦ͟͟͡͡ ͙ͤ͊ͤ͘ΎΦ ˽ͦΉͭͦͣͯ ;͔͍͔ͦ͟͡ ͔͒ͦ͗ͤ͡ ͙͔ͣͭΈ ͔͔͔ͦͨͪ͒ͤͤ͡·͚ 
͍͔ͯͪͦͤΈ ͯ͟͡Έͭͯͪ· ͨͦ ͦ͋ͪ͊΅͔͙ͤΌ ͫ ͙ͤͺͦͪͣ͊ͼ͙͔͚Φ ˮͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ ͯ͟͡Έͭͯͪ͊ - ͔͙͔ͯͣͤ ͼ͔͔͍͔ͤ͊ͨͪ͊ͤͤͦ͡͡ 
ͪ͊͋ͦͭ͊ͭΈ ͫ ͙ͤͺͦͪͣ͊ͼ͙͔͚ ͙ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͒͡Ύ ͔͔ ͨͦͯ͡;͔͙ͤΎΣ ͙ͦ͋ͪ͊͋ͦͭ͟ ͙ ͔͔ͨͪ͒͊;͙ ͦͣͨ͟ΈΌ͔ͭͪͤͯΌ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͯΌ ͔ͭͻ͎͙ͤͦͦ͡ΌΣ ͍͔͔ͫͦͪͣͤͤ·͔ ͔ͭͻ͙ͤ;͔͙͔ͫ͟ ͔͍ͫͪ͒ͫͭ͊ ͙ ͔ͣͭͦ͒·Φ 

˨͡Ύ Ήͺͺ͔͙͍͎ͭͤͦͦ͟ ͦͫͯ΅͔͍͔͙ͫͭͤ͡Ύ ͺͯͤ͟ͼ͙͚ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙ ͍͚ͫͦ͋ͦ͒ͤͦ ͙͔ͦͪͤͭ͊ͼ͙͙ ͍ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦͣ ͔ͨͦͭͦ͟ 
͎͍ͦͫͯ͒͊ͪͫͭͦ ͒ͦ͗ͤͦ͡ ͦ͋͊͒͊ͭ͡Έ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͯ͟͡Έ͚ͭͯͪͦ ͊͟͟ ͚ͦ͒ͤͦ ͙͘ ͍ͫͦͫͭ͊͡ΎΌ΅͙ͻ ͦ͋΅͔͚ ͯ͟͡Έͭͯͪ·Φ 
ˮͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ ͯ͟͡Έͭͯͪ͊ ͍ͫΎ͊ͤ͊͘ ͫ ͫͦͼ͙͊͡Έ͚ͤͦ ͙͚ͨͪͪͦ͒ͦ ;͔͍͔ͦ͊͟͡ ͙ ͦ͋΅͔͍ͫͭ͊Φ ˻ͤ͊ ͻ͔͙͔͊ͪ͊ͭͪͯͭ͘͟ ͔͔ͫͭͨͤΈ 
ͦͫͤ͊΅͔͙ͤͤͦͫͭ ͫͭͪ͊ͤ· ͔͍͙ͫͪ͒ͫͭ͊ͣ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͙Σ Ύ͍͡ΎΎͫΈ ͨͪͦ͒ͯͭͦͣ͟ ͙͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·ͻ ͙ ͍ͭͦͪ;͔͙ͫ͟ͻ 
͔͚ͫͨͦͫͦ͋ͤͦͫͭ ;͔͍͔ͦ͊͟͡Σ ͨͪͦΎ͍͡Ύ͔ͭͫΎ ͍ ͔ͫ͒ͯ͡Ό΅͙ͻ ͔͊ͫͨͭ͊͟ͻΥ 

- ͨ ͔͔ͪ͗͒ ͍͔͎ͫͦ ͒ͦ͗ͤ͊͡ ͋·ͭΈ ͔͔͔ͦͨͪ͒ͤ͊͡ ͔͎͙ͫͭͪ͊ͭΎ ͍͙͙ͪ͊ͭ͘Ύ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͫͭͪ͊ͤ·Τ 

- ͍ ·ͫͦ͊͟Ύ ͔͔ͫͭͨͤΈ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙͙ ͍͔ͯͨͪ͊ͤ͡;͔͚ͫͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͎͍ͦͪ͊ͤͦ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͍͙͊ͫͭ͡ ͍͔ͫͻ ͍͔͚ͯͪͦͤΤ 

- ͍ ͦͣͦ͗ͤͦͫͭ͘Έ ͔͙͍͎ͦͨͪ͊ͭͤͦͦ ͒ͦͫͭͯͨ͊ ͍ ͔͙͔͒ͤͦ ͙͍͔ͣͪͦͦ ͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦΤ 

- ͔͙͔ͯͣͤ ͙͍͔͊ͭ͘͟͡Έ ͙ͤͺͦͪͣ͊ͼ͙Ό ͙͘ ͙ͪ͊͘͡;ͤ·ͻ ͙ͫͭͦ;͙͍ͤͦ͟Υ ͊͟͟ ͙͘ ͔͙͙ͨͪͦ͒;͔͚ͫͦ͟ ͔ͨ;͙͊ͭΣ ͭ͊͟ ͙ ͙͘ Ή͔ͭͪͦͤͤ͟͡·ͻ 
͙ͦͣͣͯͤ͊͟͟ͼ͙͚Σ ͔͍ͨͪ͒ͫͭ͊͡ΎͭΈ ͔͔ ͍ ͨͦͤΎͭͤͦͣ ͍͙͔͒ ͙ Ήͺͺ͔͙͍ͭͤͦ͟ ͔͔ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘ΈΤ 

- ͍ ͔͙͔͊͒ͤ͡ ͍͙ͦͫͤͦ͊ͣ ͙͙͊ͤ͊ͭ͡;͔͚ͫͦ͟ ͔͔͙ͨͪͪ͊͋ͦͭ͟ ͙ͤͺͦͪͣ͊ͼ͙͙Τ 

- ͯ ͔͙͔ͣͤ ͙͔͙͍ͦͪͤͭͪͦ͊ͭΈͫΎ ͍ ͔ͦͫͦ͋ͤͤͦͫͭΎͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͍ͨͦͭͦͦ͟ ͍ ͫͺ͔͔ͪ ͍͔͚ͫͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͙ ͭΦ͒Φ 

˹͔ͦͭΆ͔͔͚ͣͣͦ͡ ;͊ͫͭΈΌ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͯ͟͡Έͭͯͪ· Ύ͍͡ΎΌͭͫΎ ͙͔ͤ͊ͤ͘ ͍͚ͤͦͦ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͔ͭͻ͎͙͙ͤͦͦ͡ ͙ 
͔͙͔ͯͣͤ ͔͔ ͙͔ͨͪͣͤΎͭΈ ͊͟͟ ͒͡Ύ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙͙ ͙ͪͯͭͤͤ·ͻ ͔ͦͨͪ͊ͼ͙͚Σ ͭ͊͟ ͙ ͍ ͔͙ͤͦͪ͒ͤ͊ͪͤ·ͻ ͙ͫͭͯ͊ͼ͙ΎͻΣ ͔ͭͪ͋ͯΌ΅͙ͻ 
͔͙ͤͭͪ͊͒ͼ͙͎ͦͤͤͦͦ ͍ͭͦͪ;͔͎ͫͦͦ͟ ͨͦ͒ͻͦ͒͊Φ 

ˤ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦͣ ͦ͋΅͔͍͔ͫͭ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ ͯ͟͡Έͭͯͪ͊ ͙͍͙͍͔ͨͪ͊ͭͫΎ ͫ ͔͍͒ͭͫͭ͊Σ ͫͤ͊;͊͊͡ ͫ ͨͦͣͦ΅ΈΌ 
Ή͔ͭͪͦͤͤ͟͡·ͻ ͙͎ͪͯ΄͔͟Σ ͊ ͔͊ͭͣ͘ ͫ ͙͍͔ͨͪ͡;͔͙͔ͤͣ ͔ͨͪͫͦͤ͊͡Έ͎ͤͦͦ ͦͣͨ͟ΈΌ͔ͭͪ͊Φ ˨͡Ύ ˤ̂˭͍ͦ ͫͦͼ͙͊͡Έͤ·ͣ ͊͊ͦͣ͘͘͟ 
͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͦ͋΅͔͍ͫͭ͊ ͔͔ͫ͒ͯͭ͡ ͫ;͙ͭ͊ͭΈ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͍ͯͪͦͤΎ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͯ͟͡Έͭͯͪ· ͔ͫͭͯ͒ͤͭ͊Σ 
͔ͤͦ͋ͻ͙͚ͦ͒ͣͦ ͒͡Ύ ͪ͊͋ͦͭ· ͍ ͔͚ͦͤͪͭͤͦ͟͟ ͫͺ͔͔ͪ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ ˽͙ͪ;͔ͣ ͤ͊ͪΎ͒ͯ ͫ ͙ͯ͘;͔͙͔ͤͣ ͔͔͙ͭͦͪͭ;͔͙ͫ͟ͻ 
͙͒ͫͼ͙͙ͨͤ͡ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͎ͣͤͦͦ ͍͔͔͙ͪͣͤ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͔͙ͯ͒ͭ͡Έ ͦͣͨ͟ΈΌ͔ͭͪͤ·ͣ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͣ ͔ͭͻ͎͙ͤͦͦ͡ΎͣΣ Ύ͍͡ΎΌ΅͙ͣͫΎ ͍͋͊ͦ͘·͙ͣ ͍ͫͦͫͭ͊͡ΎΌ΅͙͙ͣ ͋ͯ͒ͯ΅͔͚ ͫͺ͔ͪ· ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ 
˴͊;͔͍ͫͭͦ ͦ͋ͯ;͔͙ͤΎ ͒ͦ͗ͤͦ͡ ͔͔ͦͨͪ͒͡ΎͭΈͫΎ ͔͔ͫͭͨͤΈΌ ͔͔͊ͪͨͤͤ͘͟͡·ͻ ͚ͯͫͭͦ;͙͍·ͻ ͍ͤ͊·͍ͦ͟ ͪ͊͋ͦͭ· ͍ ͔͔ͫͪ͒ ͍͋͊ͦ͘·ͻ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙ͨͪ ͔ͪ΄͔͙͙ͤ ͙͍ͭͨͦ·ͻ ͊͒͊͘; ͫͺ͔ͪ· ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ 

ˤ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦͣ ͦ͋΅͔͍͔ͫͭ ͼ͔ͤͭͪ ͭΎ͔͙͗ͫͭ ͙ͨͪͻ͙ͦ͒ͭͫΎ ͤ͊ ͦ͋΅͔͍͔͔ͫͭͤͤͦ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘Σ ͎͔͒ ͫͯ΅͔͍͔ͫͭͤͤͦ 
͍ͨͦ·΄͊ΌͭͫΎ ͔͍͙ͭͪ͋ͦ͊ͤΎ ͟ ͍ͯͪͦͤΌ ͎͍͙ͨͦ͒ͦͭͦ͟ ͍͔ͫͻ ͔͎ͦ ͯ;͙͍͊ͫͭͤͦ͟Φ ˽ͦΉͭͦͣͯ ͍ ͎͔ͨͪͦͪ͊ͣͣ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ 
͔͔ͫ͒ͯͭ͡ ͔ͦͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔͙ͯ͒ͭ͡Έ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͊͟͟ ͍͔͙ͤ͊ͨͪ͊ͤ͡ΎΣ ͍ͫΎ͎͊ͤͤͦͦ͘ ͫ 
͙͔͔͙͔ͨͪͦ͋ͪͭͤͣ ͙ ͍͙͙͔ͪ͊ͭͣ͘ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͯ͟͡Έͭͯͪ· ;͔͍͔ͦ͊͟͡Φ ̏ͭͦΣ ͍ ͍ͫͦΌ ͦ;͔͔ͪ͒ΈΣ ͍͙ͫͭ͊ͭ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͍ 
͔͙͔ͨͦͦ͗ͤ͡ Ϧͦ͋Ά͔ͭ͊͟Ϧ ͙ͤͺͦͪͣ͊ͼ͙͙Σ ͎͔͒ ͔͔ͭͪ͋ͯͭͫΎ ͭ͊͟ ͙͔͙ͣͤͭ͘Έ ͔͙͔ͫͦ͒ͪ͗͊ͤ ͎͍͙ͨͦ͒ͦͭͦ͟Σ ;ͭͦ͋· ͔͔ͦ͋ͫͨ;͙ͭΈ 
͋ͯ͒ͯ΅͔ͣͯ ͔ͫͨͼ͙͙͊ͫͭͯ͡ ͔ͤ ͭͦ͡Έͦ͟ ͦ͋΅͔͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͔ ͙ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·͔ ͙ͤ͊ͤ͘Ύ ͍ ͙ͦ͋͊ͫͭ͡ ͙ͤͺ͙͙ͦͪͣ͊ͭ͟Σ 
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ͤͦ ͙ ͔ͤͦ͋ͻ͙ͦ͒ͣ·͚ ͍͔ͯͪͦͤΈ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͯ͟͡Έͭͯͪ·Φ ˽͍͔͔͔ͦͫͣͫͭͤͦ ͍͔͔͙͔ͤ͒ͪͤ ͔ͨͪͫͦͤ͊͡Έ͎ͤͦͦ ͦͣͨ͟ΈΌ͔ͭͪ͊ 
͍ͦ ͍͔ͫ ͫͺ͔ͪ· ͎ͤ͊ͪͦ͒ͤͦͦ ͻͦ͘Ύ͚͍ͫͭ͊Σ ͍ͤͦ·͔ ͔͎ͦ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͨͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ Ϧ͔͍͔͚͒ͪͯ͗ͫͭͤͤͦϦ ͎͚ͨͪͦͪ͊ͣͣͤͦ 
͔ͫͪ͒·Σ ͙͔͙͍͚ͦͪͤͭͪͦ͊ͤͤͦ ͤ͊ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡ΎΣ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ͦͤͤͦ ͍ͫΎ͙͘Σ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͔͚ 
͍ͤͦ·͔ ͍͙ͯͫͦ͡Ύ ͪ͊͋ͦͭ· ͔ͫͨͼ͙͙͍͊ͫͭͦ͡Σ ͙͔͔͙͔ͨͪͣͤͤ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͒͡Ύ ͚ͫ͊ͣͦ ͚ͪ͊ͤͦͦ͋ͪ͊ͤͦ͘͘ 
͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΣ ͨͦͫͭͦΎͤͤͦ ͪ͊ͫͭͯ΅͊Ύ ͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ͔ͫͨͼ͙͙͊ͫͭ͊͡ͻΣ ͫͨͦͫͦ͋ͤ·ͻ ͔͔ ͦͫͯ΅͔͍ͫͭ͡ΎͭΈΣ ͍ͫͭ͊Ύͭ ͔͔ͨͪ͒ 
͎͍ͦͫͯ͒͊ͪͫͭͦͣ ͔ͨͪͦ͋ͣͯ͡ ͨͦ ͔͔ͨͪͫͣͦͭͪͯ ͍͔͚ͫ ͙͔ͫͫͭͣ· ͎͍͙ͨͦ͒ͦͭͦ͟ ͤ͊ ͍͔͔ͫͦͪͣͤͤ·ͻ ͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫ͟ͻ ͙ͨͪͤͼ͙ͨ͊ͻΦ 
ˤ ͤ͊΄͔͚ ͔ͫͭͪ͊ͤ ͔ͪ΄͔͙͔ͤ Ή͚ͭͦ ͔ͨͪͦ͋ͣ͡· ͤ͊ͻ͙ͦ͒ͭͫΎ ͤ͊ ͤ͊;͊͡Έ͚ͤͦ ͙͙ͫͭ͊͒Σ ͨͦΉͭͦͣͯ ͼ͔͔ͫͦͦ͋ͪ͊ͤͦ͘͡ ͯ;͔ͫͭΈ ͦͨ·ͭ 
͙͔͔ͤ͊͋ͦ͡ ͍͙ͪ͊ͭ͘·ͻ ͫͭͪ͊ͤΣ ͎͔͒ Ήͭͦͭ ͨͪͦͼ͔ͫͫ ͔ͯ͗ ͨͦͯ͡;͙͡ ͤ͊͘;͙͔ͭ͡Έ͔ͤͦ ͍͙͙͔ͪ͊ͭ͘Φ 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͍·͔ͭ͊͟Όͭ ͍ͦͫͤͦͤ·͔ ͼ͔͙͡ ͙ ͙ͨͪͤͼ͙ͨ·Σ ͦͭͦͪ͟·͔ ͨͦ͒ͪͦ͋ͤͦ ͙͔ͦ͗ͤ͘͡· ͍ͦ ͍͚ͭͦͪͦ ;͙͊ͫͭ 
˽͎ͪͦͪ͊ͣͣ· ͍͙͙ͪ͊ͭ͘Ύ ICT ό͔͔͒͊͡ - ˽ ͎ͪͦͪ͊ͣͣ͊ύΦ 

ˤ ͔ͭͪͭΈ͔͚ ;͙͊ͫͭ ͙͔ͦ͗ͤͦ͘͡ ͍͔͔͔ͫͦͪͣͤͤͦ ͫͦͫͭͦΎ͙͔ͤ ͍͙͙ͪ͊ͭ͘Ύ ICT ͍  ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡Φ 

͔͍͔̉ͭͪͭ͊Ύ ;͊ͫͭΈ ͔͙ͫͦ͒ͪ͗ͭ ͍͔ͫͦ͋ͫͭͤͤͦ ˽͎ͪͦͪ͊ͣͣͯΦ 

˽͙ͪ ͎͍͔ͨͦ͒ͦͭͦ͟ ˽͎ͪͦͪ͊ͣͣ· ͙ͫͨͦ͡Έ͍ͦ͊ͤ͘· ͔͙ͣ͊ͭͪ͊͡· ˹͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͙ͫ͊ͣͣͭ͊ ͨͦ ˮͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͣ 
͔ͭͻ͎͙ͤͦͦ͡ΎͣΣ ͫͦͫͭͦΎ͍΄͔͎ͦͫΎ нт-ну ͺ͔͍ͪ͊͡Ύ нллм ͎ͦ͒͊ ͍ ͎Φˣ͙΄͔͟͟Σ ͎ͨͪͦͪ͊ͣͣͤ·͔ ͨͯͤͭ͟· ͔ͪ;͔͚ ˽͔͙͔ͪ͒ͤͭ͊͘ 
˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ˢΦˢΦˢ͔͍͊͊͟Σ ͍ͦͫͤͦͤ·͔ ͔͙ͨͦͦ͗ͤ͡Ύ ˴ͦͤͼ͔ͨͼ͙͙ ͍͙͙ͪ͊ͭ͘Ύ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͍ ˴·͎ͪ·͚ͫͦ͘͟ 
˾͔͙͔ͫͨͯ͋͟͡Σ ͔ͪͯ͘͡Έͭ͊ͭ· ͙͙͎ͣͦͤͭͦͪͤ͊Σ ͍͔͔͎ͨͪͦ͒ͤͤͦͦ ˸͙͙͔͍ͤͫͭͪͫͭͦͣ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ͍ ͪ͊ͣ͊͟ͻ 
͔ͪ΄͔͙ͤΎ Ϧ˽͔ͪͦ͋ͣ͡· нллл ͎ͦ͒͊Ϧ ͙ ͎͍͙ͨͦ͒ͦͭͦ͟ ͟ ͔ͪ͊ͪ͊͋ͦͭ͘͟ ͤ͊ͫͭͦΎ΅͔͚ ˽͎ͪͦͪ͊ͣͣ·Φ 

нΦ ˻˿˹˻ˤ˹̍˩ ̇˩˶ˮ ˮ ˽˾ˮ˹̇ˮ˽̍ 

 ˮ ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙Ύ ͦ͋΅͔͍ͫͭ͊ ͔͎͔ͨͪ͒ͨͦ͊͊ͭ͡Υ 

- ͙͔ͫͦ͒͊ͤ͘ ͍͍ͨͪ͊ͦ·ͻΣ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻΣ ͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫ͟ͻΣ ͫͦͼ͙͊͡Έͤ·ͻ ͙ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤͦ-͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ 
͍͙͚ͯͫͦ͡ ͒͡Ύ ͎ͭͦͦΣ ;ͭͦ͋· ͔ͤͦ͋ͻ͙ͦ͒ͣ͊Ύ ͒͡Ύ ͔ͪ΄͔͙ͤΎ ͫͦͼ͙͊͡Έͤ·ͻ ͙ ͙͡;ͤ·ͻ ͔ͨͪͦ͋ͣ͡ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͋·͊͡ ͒ͦͫͭͯͨͤ͊ 
͍ ͡Ό͔͋ͦ ͍͔ͪͣΎΣ ͍ ͡Ό͚͋ͦ ͭͦ;͔͟Σ ͡Ό͋ͦͣͯ ͔ͨͦͭͤͼ͙͊͡Έͤͦͣͯ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡ΌΤ 

- ͙͔ͫͦ͒͊ͤ͘ ͊ͨͨ͊ͪ͊ͭͤ·ͻ ͙ ͎ͨͪͦͪ͊ͣͣͤ·ͻ ͔͍ͫͪ͒ͫͭΣ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣΣ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙ͻ 
ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦ ͙ ͒ͦͫͭͯͨ ͟ ͙ͤͣΣ ͍͟͡Ό;͊Ύ ͻ͔͙͔ͪ͊ͤͤΣ ͔͔ͨͪͪ͊͋ͦͭͯ͟Σ ͔͍͙͔ͨͪͦ͋ͪ͊ͦ͊ͤ͘ ͙ 
͔͔ͨͪ͒͊;ͯ ͙ͤͺͦͪͣ͊ͼ͙͙ ͙ ͙͚ͤ͊ͤ͘Τ 

- ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͙͙ͤ͒ͯͫͭͪ͊͡Έͤͦ-͔ͭͻ͎͙ͤͦͦ͡;͔͚ͫͦ͟ ͋͊͘· ͒͡Ύ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͍ ͪ͊ͣ͊͟ͻ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͙ 
͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͭͪͯ͒͊ ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͻ ͔ͦͤͯͪͤͭͦͫͨͦͫͦ͋ͤ͟͟·ͻ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͔͍ͫͪ͒ͫͭΣ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙ ͔͍ͪͫͯͪͫͦΤ 

- ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͔͍ͨͪͦͦ;͔͔͎ͪ͒ͤͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͫͭͪͯͭͯͪ͟Σ ͙͙͍ͤͫͭͭͯͭͦ ͙ ͔ͣͻ͙͍͊ͤͣͦ͘Σ ͔͔ͨͪ͗͒ ͍͔͎ͫͦ ͍ ͔ͤ͊ͯ͟ ͙ 
͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘Σ ͎͙͊ͪ͊ͤͭͪͯΌ΅͙ͻ ͔͔ͦͨͪ͗͊Ό΅͔͔ όͨͦ ͍͔͙ͫͪ͊ͤͤΌ ͫ ͎͙͙͒ͪͯͣ ͫͺ͔͙ͪ͊ͣ ͙͙ͨͦͭ͡;͔͚ͫͦ͟Σ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ 
͙ ͫͦͼ͙͊͡Έ͚ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭύ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͙ͤͺͦͪͣ͊ͼ͙͙ ͙ ͙͚ͤ͊ͤ͘Τ 

- ͪ͊ͪ͊͋ͦͭͯ͘͟ ͙ ͔͙ͪ͊͊͘͡ͼ͙Ό ͎͙ͦͪ͊ͤ͊͘ͼ͙ͦͤͤͦ-͔͎͙ͣͭͦ͒ͦͦ͡;͔͙ͫ͟ͻ ͍ͦͫͤͦ ͙ ͎ͨͪͦͪ͊ͣͣ ͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡Έ͎ͤͦͦΣ 
ͼ͔͔͍͔͎ͤ͊ͨͪ͊ͤͤͦͦ͡͡ ͙ Ήͺͺ͔͙͍͎ͭͤͦͦ͟ ͍͔͔͙ͤ͒ͪͤΎ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍ ͫͺ͔ͪͯ ͍͔͙ͯͨͪ͊ͤ͡ΎΣ 
͔͙ͣ͊ͭͪ͊͡Έ͎ͤͦͦ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘Σ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ ͙ͤ͊ͯ͟Σ ͯ͟͡Έͭͯͪ·Σ ͫͦͼ͙͊͡Έ͎ͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͙ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ 
͔͔͙ͤ͊ͫͤ͡ΎΤ 

- ͍͔͙͔ͫͦͨͪͦͦ͗͒ͤ ͨͪͦͼ͔ͫͫ͊ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͦ͋΅͔͍ͫͭ͊ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ͙ͣ ͫͦͼ͙͎͙ͦͦ͡;͔͙ͫ͟ͻΣ ͙ͨͫͻ͎͙ͦͦ͡;͔͙ͫ͟ͻΣ 
͔͙ͣ͒ͦ͟-͙͎͙͋ͦͦ͡;͔͙ͫ͟ͻΣ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͙ ͎͙͒ͪͯͻ ͫͦͼ͙͊͡Έͤ·ͻ ͔͍͊ͫͨͭͦ͟ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͙ ͦͣͨ͟ΈΌ͔͙ͭͪ͊͘ͼ͙͙Φ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ ͙͙ͨͦͭ͊͟͡ ͍͔ͤ͊ͨͪ͊ͤ͊͡ ͤ͊ ͙͔ͫͦ͒͊ͤ͘ ͍ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡ ͔͙͎͒ͤͦͦ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ 
͍ͨͪͦͫͭͪ͊ͤͫͭ͊Σ ͔͍ͨͪ͒ͫͭ͊͡ΎΌ΅͔͎ͦ ͚ͫͦ͋ͦ ͍ͫͦͦͯͨͤͦͫͭ͟Έ ͋͊͘ ͙ ͍͋͊ͤͦ͟ ͒͊ͤͤ·ͻΣ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙ͻ ͍͔͔͙͒ͤΎ ͙ 
͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘ΎΣ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣ ͙ ͔͔͚ͫͭΣ ͺͯͤ͟ͼ͙͙ͦͤͪͯΌ΅͙ͻ ͤ͊ ͍͔ͦͫͤͦ ͔͙͒ͤ·ͻ 
͙ͨͪͤͼ͙͍ͨͦ ͙ ͨͦ ͦ͋΅͙ͣ ͍͙ͨͪ͊͊ͣ͡Σ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙ͣ ͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ͙ 
͎ͪ͊͗͒͊ͤΣ ͊ ͔ͭ͊͗͟ ͍͔͍͔͙͔ͯ͒ͦͭͦͪͤ͡ ͙ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͔͚ͨͦͭͪ͋ͤͦͫͭΦ 

ˮ͔͎͙͍ͤͭͪͪͦ͊ͤͤ͊Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ ͔ͫͪ͒͊Σ ͊͟͟ ͍ͦͫͤͦ͊ ͔͙͎͒ͤͦͦ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͔͙͙ͪͫͨͯ͋͟͡Σ 
͍͟͡Ό;͔͊ͭ ͍ ͔ͫ͋Ύ ͔ͫ͒ͯ͡Ό΅͙͔ ͎͍͊ͤ͡·͔ ͔ͦͣͨͦͤͤͭ͟·Υ 

- ͭ ͔͔͙ͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤͯΌ ͔ͫͪ͒ͯΤ 

- ͙ ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͔ͪͫͯͪͫ·Σ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͙͔ͫͫͭͣ· ͙ ͔ͣͻ͙͊ͤͣ͘· ͔͍͔͙ͨͪ͒ͦͫͭ͊ͤ͡Ύ ͎ͯͫͯ͡ ͤ͊ ͙ͻ ͍͔ͦͫͤͦΤ 

- ͦ ͎͙ͪ͊ͤ͊͘ͼ͙ͦͤͤͯΌ ͙ͤͺͪ͊ͫͭͪͯͭͯͪͯ͟Σ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅ͯΌ ͺͯͤ͟ͼ͙͙͍͙͔ͦͤͪͦ͊ͤ ͙ ͍͙͙͔ͪ͊ͭ͘ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͔ͫͪ͒·Τ 

- ͫ ͙͔ͫͭͣͯ ͎͍͙ͨͦ͒ͦͭͦ͟ ͙ ͔͔͎͍͙ͨͪͨͦ͒ͦͭͦ͟ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ ͙ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͔ͫͪ͒·Φ 

ˮ͔͎͙͍ͤͭͪͪͦ͊ͤͤ͊Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ ͔ͫͪ͒͊ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͊͟͟ ͔ͦͣͨͫ͟͟͡ 
͍͙͍͊ͣͦͯ͘Ύ͊ͤͤ͘·ͻ ͙ ͍͙͔͚͍͊ͣͦ͒ͫͭͯ͘Ό΅͙ͻ ͔͍ͦͭͪ͊ͫ͡·ͻΣ ͙͍ͦͪͨͦͪ͊ͭͤ͟·ͻ ͙ ͔ͨͪͦ͋ͣͤͦ͡-͙͔͙͍ͦͪͤͭͪͦ͊ͤͤ·ͻ 
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͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͫͪ͒Σ ͍ ͭͦͣ ;͙͔ͫ͡Υ 

- ͦ ͎͍ͪ͊ͤͦ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͍͙͊ͫͭ͡ ͙ ͔͎ͣͫͭͤͦͦ ͍͔͙ͫ͊ͣͦͯͨͪ͊ͤ͡ΎΤ 

- ͫͦͼ͙͊͡Έ͚ͤͦΣ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤͦ-͋·͍͚ͭͦͦ ͙ ͍͍͚ͨͪ͊ͦͦ ͫͺ͔ͪ· όͤ͊ͯ͊͟Σ ͍·ͫ΄͊Ύ ΄ͦ͊͟͡Σ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Σ ͯ͟͡Έͭͯͪ͊Σ 
͔͍ͫͪ͒ͫͭ͊ ͍͚ͣ͊ͫͫͦͦ ͙ͤͺͦͪͣ͊ͼ͙͙Σ ͍͒ͪ͊ͦͦ͘ͻ͔͙͔ͪ͊ͤͤΣ ͫͦͼ͙͊͡Έ͔ͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤΣ ͊ͤ͘ΎͭͦͫͭΈΣ ͙͙͗͡΅ͤͦ-
ͦͣͣͯͤ͊͟͡Έͤ·͔ ͫͯ͗͋͡·Σ Ό͙͙ͪ͒;͔͙͔ͫ͟ ͦͤͫͯ͟͡Έͭ͊ͼ͙͙ ͙ ͭΦ͒ΦύΤ 

- ͫͺ͔ͪ· ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͙ ͙͍͍͔͚ͨͪͦͦ͒ͫͭͤͤͦ͘ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ό͔ͫ͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦΣ ͨͪͦͣ·΄͔ͤͤͦͫͭ͡ΈΣ Ή͔͎͔͙ͤͪͭ͊͟Σ 
͍ͫΎ͘ΈΣ ͭͪ͊ͤͫͨͦͪͭΣ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭͦ ͙ ͭΦ͒ΦύΤ 

- ͫ ͺ͔ͪ· ͪ·ͤͦ;͚ͤͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ό͙͋͊ͤ͟Σ ͺͦͤ͒· ͙ ͭΦ͒ΦύΦ 

 нΦмΦ ˻͍ͫͤͦͤ·͔ ͼ͔͙͡ ͙ ͊͒͊͘;͙ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ 

 ˥ ͍͚͊ͤͦ͡ ͼ͔͡ΈΌ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ Ύ͍͡Ύ͔ͭͫΎ ͙͔͔ͤ͊͋ͦ͡ ͔ͨͦͤͦ͡ ͍͔͍͔͙͔ͯ͒ͦͭͦͪͤ͡ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͔͚ͨͦͭͪ͋ͤͦͫͭ 
ͦ͋΅͔͍ͫͭ͊ ͍ͦ ͍͔ͫͻ ͫͺ͔ͪ͊ͻ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΣ ͯͯ͡;΄͔͙͔ͤ ͍͙͚ͯͫͦ͡ ͙͙͗ͤ͘ ͔͔͙ͤ͊ͫͤ͡ΎΣ ͍ͨͦ·΄͔͙͔ͤ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ 
ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͤ͊ ͍͔ͦͫͤͦ ͍͔͔͙ͤ͒ͪͤΎ ͍͔͔ͫͦͪͣͤͤ·ͻ ͔͍ͫͪ͒ͫͭ ͍·;͙͙͔ͫͭ͡͡Έ͚ͤͦ ͔ͭͻ͙͙ͤ͟Σ 
͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ ͙ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Φ 

ˮͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ ͦͭͪ͊ͫ͡Έ ͔ͣͦ͗ͭ ͙ ͒ͦ͗ͤ͊͡ ͫͭ͊ͭΈ ͚ͦ͒ͤͦ ͙͘ ͟͡Ό;͔͍·ͻΣ ͙͔͗ͤͤͤͦ͘ ͍͊͗ͤ·ͻ ͫͺ͔ͪΣ ͔͔ͦͨͪ͒͡ΎΌ΅͔͚ 
͎͒ͦͦͫͪͦ͡;ͤ·͔ ͔͔͙͍ͨͪͫͨͭ͟· ͍͙͙ͪ͊ͭ͘Ύ ͔͙͙ͪͫͨͯ͋͟͡Φ 

ˮͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙Ύ ͙ ͙͔ͫͦ͒͊ͤ͘ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͙͙͙ͤ͒ͯͫͭͪ Ύ͍͡Ύ͔ͭͫΎ ͙ͦ͒ͤͣ ͙͘ ͍͔͚͊͗ͤ΄͙ͻ ͍ͫͨͦͫͦ͋ͦ ͔͙ͪ͊͊͘͡ͼ͙͙ 
͙͔͔ͤͭͭͯ͊͟͡͡͡Έ͎ͤͦͦ ͔ͨͦͭͤͼ͙͊͊͡ - ͎ ͍͎͊ͤͦͦ͡ ͔ͪͫͯͪͫ͊ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Φ 

˽͎ͪͦͪ͊ͣͣ͊ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͊͟͟ ͍͔͚͊͗ͤ΄͙͚ ͔ͣͻ͙͊ͤͣ͘ ͙͔͎ͤͭͪ͊ͼ͙͙ ͙ ͙ͦͦͪ͒ͤ͊͟ͼ͙͙ ͙ͪ͊͘͡;ͤ·ͻ ͎ͨͪͦͪ͊ͣͣΣ 
͎ͨͦ͒ͨͪͦͪ͊ͣͣ ͙ ͔ͦͭ͒͡Έͤ·ͻ ͔͍ͨͪͦͭͦ͟ ͍ ͫͺ͔͔ͪ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͙͙͙ͤ͒ͯͫͭͪ ͙ ͙ͫͦ͒͊ͤ͘Ύ ͙͔͎͙͍͚ͤͭͪͪͦ͊ͤͤͦ 
͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͔ͫͪ͒· ͔͙͙ͪͫͨͯ͋͟͡Σ ͔͙͔ͪ͊ͯͣ͘͡·ͻ ͊͘ ͫ;͔ͭ ͙ͪ͊͘͡;ͤ·ͻ ͙ͫͭͦ;͙͍ͤͦ͟ ͺ͙͙͍͙ͤ͊ͤͫͪͦ͊ͤΎ 
ό͔͙͙ͪͫͨͯ͋͊ͤͫ͟͟͡ͻΣ ͔͍ͦͭͪ͊ͫ͡·ͻΣ ͔͎͙ͪͦͤ͊͡Έͤ·ͻΣ ͙͍ͦͪͨͦͪ͊ͭͤ͟·ͻ ͙ ͭΦ͒ΦύΦ ˴͙ͦͦͪ͒ͤ͊ͭͦͪͦͣ ͙͔͙ͫͨͦͤͤ͡Ύ ͎ͨͪͦͪ͊ͣͣ· 
͒ͦ͗ͤͦ͡ Ύ͍͡ΎͭΈͫΎ ˸͙͙͔͍ͤͫͭͪͫͭͦ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚Φ 

˻͍ͫͤͦͤ·͔ ͊͒͊͘;͙Σ ͦͭͦͪ͟·͔ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͔ͪ΄͙ͭΈ ͒͡Ύ ͙͔͙͒ͦͫͭ͗ͤΎ ͎͍͚͊ͤͦ͡ ͼ͔͙͡ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Σ ͍͟͡Ό;͊ΌͭΥ 

- ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͙ ͦͫͯ΅͔͍͔͙͔ͫͭͤ͡ ͔͙͚͒ͤͦ ͤ͊ͯ;ͤͦ-͔ͭͻ͙ͤ;͔͚ͫͦ͟ ͙ ͨͪͦͣ·΄͔͚ͤͤͦ͡ ͙͙͙ͨͦͭ͟͡ ͍ ͫͺ͔͔ͪ 
͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͫ ͯ;͔ͭͦͣ ͍͔͔͎ͫͦͪͣͤͤͦͦ ͙͍͎ͣͪͦͦͦ ͍ͯͪͦͤΎ ͍͙͙ͪ͊ͭ͘Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Σ 
͔͔͔͙͔ͦͨͪ͒ͤ͡ ͔͎͙͙ͫͭͪ͊ͭ ͙ ͙͙ͭ͊ͭ͟͟ ͍͙͙ͪ͊ͭ͘Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ͦͤͤͦ ͫͺ͔ͪ·Σ ͙͔ͫͦ͒͊ͤ͘ ͙ 
͍͙͙͔ͪ͊ͭ͘ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͍͔͙ͯͨͪ͊ͤ͡Ύ ͨͪͦͼ͔͙ͫͫ͊ͣ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Τ 

- ͪ ͊ͪ͊͋ͦͭͯ͘͟ ͙ ͔͙ͪ͊͊͘͡ͼ͙Ό ͔ͣͻ͙͍͊ͤͣͦ͘ ͔͙ͪ͒ͭͤͦ͟-ͺ͙͍͚ͤ͊ͤͫͦͦΣ ͙͍͔͙ͤͫͭͼ͙͚ͦͤͤͦ ͙ ͙͍ͤͤͦ͊ͼ͙͚ͦͤͤͦ ͙͙͙ͨͦͭ͟͡Τ 

- ͪ͊ͪ͊͋ͦͭͯ͘͟ ͙͔ͫͫͭͣͤ·ͻ ͔͍ͨͪͦͭͦ͟ ͙͍ͦͪͨͦͪ͊ͭͤ͟·ͻΣ ͔͍ͦͭͪ͊ͫ͡·ͻ ͙ ͔ͨͪͦ͋ͣͤͦ͡-͙͔͙͍ͦͪͤͭͪͦ͊ͤͤ·ͻ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͫͪ͒ ͍ ͍͔ͫͦͫͭ͊ ͙͔͎͙͍͚ͤͭͪͪͦ͊ͤͤͦ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͔ͫͪ͒·Σ ͍ ͭΦ;Φ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͫͪ͒Υ 

͎͍ͦͪ͊ͤͦ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͍͙͊ͫͭ͡ ͙ ͔͎ͣͫͭͤͦͦ ͍͔͙ͫ͊ͣͦͯͨͪ͊ͤ͡ΎΤ 

ͫͦͼ͙͊͡Έ͚ͤͦΣ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤͦ-͋·͍͚ͭͦͦ ͙ ͍͍͚ͨͪ͊ͦͦ ͫͺ͔ͪ· όͤ͊ͯ͊͟Σ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Σ ͯ͟͡Έͭͯͪ͊Σ ͔͍ͫͪ͒ͫͭ͊ ͍͚ͣ͊ͫͫͦͦ 
͙ͤͺͦͪͣ͊ͼ͙͙Σ ͍͒ͪ͊ͦͦ͘ͻ͔͙͔ͪ͊ͤͤΣ ͫͦͼ͙͊͡Έͤ͊Ύ ͊͘΅͙ͭ͊Σ ͊ͤ͘ΎͭͦͫͭΈΣ ͙͙͗͡΅ͤͦ-ͦͣͣͯͤ͊͟͡Έͤ·͔ ͫͯ͗͋͡·Σ Ό͙͙ͪ͒;͔͙͔ͫ͟ 
ͦͤͫͯ͟͡Έͭ͊ͼ͙͙ ͙ ͭΦ͒ΦύΤ 

ͫͺ͔ͪ· ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͙ ͙͍͍͔͚ͨͪͦͦ͒ͫͭͤͤͦ͘ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ό͔ͫ͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦΣ ͨͪͦͣ·΄͔ͤͤͦͫͭ͡ΈΣ Ή͔͎͔͙ͤͪͭ͊͟Σ 
͍ͫΎ͘ΈΣ ͭͪ͊ͤͫͨͦͪͭΣ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭͦ ͙ ͭΦ͒ΦύΤ 

ͫͺ͔ͪ· ͪ·ͤͦ;͚ͤͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ό͙͋͊ͤ͟Σ ͺͦͤ͒· ͙ ͭΦ͒ΦύΤ 

- ͙͔ͫͦ͒͊ͤ͘ ͍͙͚ͯͫͦ͡ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͙ ͊͘΅͙ͭ· ͒͊ͤͤ·ͻ ͊͟͟ ͍͔͚͊͗ͤ΄͔͎ͦ ͺ͊ͭͦͪ͊͟ ͙͔͎ͤͭͪ͊ͼ͙͙ 
͙͍ͦͪͨͦͪ͊ͭͤ͟·ͻΣ ͔͍ͦͭͪ͊ͫ͡·ͻ ͙ ͔͔ͨͪ͒ͣͭͤͦ-͔ͨͪͦ͋ͣͤ͡·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͫͪ͒ ͍ ͔͙͔͒ͤͦ ͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ 
͍ͨͪͦͫͭͪ͊ͤͫͭͦΣ ͍ ͭΦ;ΦΥ 

͔ͪ΄͔͙͔ͤ ͎͙ͦͪ͊ͤ͊͘ͼ͙ͦͤͤͦ-͍͍ͨͪ͊ͦ·ͻ ͙ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͍͍ͦͨͪͦͫͦ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͙ ͔͚ͦͣͨͫͤͦ͟͟͡ 
͊͘΅͙ͭ· ͒͊ͤͤ·ͻ ͍ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣ͊ͻΤ 

͍͔ͫͦͪ΄͔͍͍͙͔ͤͫͭͦ͊ͤ ͔ͭͻ͎͙͚ͤͦͦ͡ ͊͘΅͙ͭ· ͙ͤͺͦͪͣ͊ͼ͙͙ ͙ ͔ͪ΄͔͙͔ͤ ͔ͨͪͦ͋ͣ͡ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͍ 
ͫͯ΅͔͍ͫͭͯΌ΅͙ͻ ͙ ͔͙͔ͨͪͦͭͪͯͣ͟·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͦͣͨͫ͊͟͟͡ͻ ͙ ͙͔ͫͫͭͣ͊ͻΤ 

ͪ͊ͪ͊͋ͦͭͯ͘͟ ͔͍ͨͪͦͭͦ͟ ͔͊ͦͤͦ͒͊ͭ͘͟͡Έͤ·ͻ ͙ ͙ͤ·ͻ ͙͍ͤͦͪͣ͊ͭͤ·ͻ ͙ ͍͍ͨͪ͊ͦ·ͻ ͍͊ͭͦ͟ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͨͦ 
͍ͦͨͪͦͫ͊ͣ ͍͙͙ͪ͊ͭ͘Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Τ 

ͪ͊ͪ͊͋ͦͭͯ͘͟ ͙͔ͫͫͭͣͤͦ-͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͔͔͙͚ͨͪ͒ͦ͗ͤ͡ ͨͦ ͙ͫͦ͒͊ͤ͘Ό ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣ ͙ ͔͔͚ͫͭ 
͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚Σ ͍͙͔ͦ͋ͦͫͤͦ͊ͤ ͙ ͪ͊ͪ͊͋ͦͭ͊͘͟ ͍ͫͭ͊ͤ͒͊ͪͭͦ ͨͦ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦͣͯ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ό ͔ͣ͗͒ͯ 
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ͫͯ͋Ά͔͙ͭ͊ͣ͟ ͔͙͎͒ͤͦͦ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊Τ 

͎͙ͦͪ͊ͤ͊͘ͼ͙Ό ͍͔͔͙ͨͪͦ͒ͤΎ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ Ή͔͙ͫͨͪͭ͘͟· ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣ ͙ ͔͔͚ͫͭΣ ͋͊͘ ͙ ͍͋͊ͤͦ͟ ͒͊ͤͤ·ͻ 
ό͔ͪͦͣ͟ ͔ͫͨͼ͙͊͡Έͤ·ͻ ͙ ͊͘΅͙΅͔ͤͤ·ͻύΣ ͊ ͔ͭ͊͗͟ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͦͤͭͪͦ͟͡Ύ ͊͘ ͙ͻ ͙͔ͫͦ͒͊ͤͣ͘ ͙ 
͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘Τ 

͔͔͔͙͔ͦͨͪ͒ͤ͡ ͍ͦͫͤͦͤ·ͻ ͍͔͙͚ͤ͊ͨͪ͊ͤ͡ ͙ͭ͊ͪͺ͚ͤͦ ͙ ͎͍͚ͤ͊ͦͦͦ͡ ͙͙͙ͨͦͭ͟͡ ͙͔ͦͭͤͦͫͭ͡Έͤͦ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ 
͙ͤ͒ͯͫ ͙͙ͭͪΤ 

ͪ͊ͪ͊͋ͦͭͯ͘͟ ͙ ͔͙ͪ͊͊͘͡ͼ͙Ό ͔͔͙͚ͨͪ͒ͦ͗ͤ͡ ͨͦ ͔͔ͦ͋ͫͨ;͔͙ͤΌ ͔͙͚͒ͤͦ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͙͙͙ͨͦͭ͟͡ ͔͙ͫͪͭͺ͙͊͟ͼ͙͙ 
͔͍ͫͪ͒ͫͭΣ ͙͔ͫͫͭͣ ͙ ͙͡ͼ͔͙͍͙ͤͪͦ͊ͤ͘Ύ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͍ ͫͺ͔͔ͪ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Τ 

͔͎͙ͪͦͪ͊ͤ͊͘ͼ͙Ό ͙͔ͫͫͭͣ· ͎͍͙ͨͦ͒ͦͭͦ͟ ͙ ͔͔͎͍͙ͨͪͨͦ͒ͦͭͦ͟ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡Τ 

͍͙͙͔ͪ͊ͭ͘ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͙ ͍͔͔͙͔ͨͪͦ͒ͤ ͤ͊ͯ;ͤͦ-͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͙ͫ͟ͻ ͙ ͦͨ·ͭͤͦ-͙ͦͤͫͭͪͯͭͦͪͫ͟͟͟ͻ ͪ͊͋ͦͭ ͍ ͙ͦ͋͊ͫͭ͡ 
ͦͣͨ͟ΈΌ͔͙ͭͪ͊͘ͼ͙͙Σ ͼ͙ͺ͍ͪͦ·ͻ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ·ͻΣ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙ ͙ͫͦ͒͊ͤ͘Ύ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦΤ 

͍͙͙͔ͪ͊ͭ͘ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͻ ͙ ͼ͔͙ͤͭͪ͊͊͘͡ͼ͙Ό ͔͔͎͙ͣ͗ͪͦͤ͊͡Έͤ·ͻ ͍ͫΎ͔͚͘. 

 нΦнΦ ˻͍ͫͤͦͤ·͔ ͙ͨͪͤͼ͙ͨ· ͙ ͊͒͊͘;͙ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͔͙ͤ͊ͨͦͤͤ͡Ύ 

 ̂ ͍͔͍͔͙͔͒ͦͭͦͪͤ͡ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͔͙ͨͦͭͪ͋ͤͦͫͭ ͔ͪ΄͊Ό΅͙ͣ ͦ͋ͪ͊ͦͣ͘ ͍͙͙͊ͫͭ͘ ͦͭ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͔͙ͤ͊ͨͦͤͤ͡Ύ 
͙ Ήͺͺ͔͙͍͎ͭͤͦͦ͟ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ͦͤͤͦ ͔ͫͪ͒· ͒͡Ύ ͙͍͙ͭͪ͊ͤͫͨͦͪͭͪͦ͟ ͙ͤͺͦͪͣ͊ͼ͙͙Φ ˻ͤͦ 
͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ͎͙ͦͪ͊ͤ͊͘ͼ͙͔͚Σ ͔͙͔ͫͦ͒ͪ͗͊ͤͣ ͙ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦ ͒͡Ύ ͙ͦ͊͊ͤ͘͟Ύ 
ͪ͊ͤͦͦ͋ͪ͊ͤ͘͘·ͻ ͎ͯͫͯ͡ ͫ ͍·͔͙͔ͨͦͤͤͣ͡ ͔͍͙͚ͭͪ͋ͦ͊ͤ ͨͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͙ Ήͺͺ͔͙͍ͭͤͦͣͯ͟ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ό ͔ͣ͗͒ͯ 
ͫͯ͋Ά͔͙ͭ͊ͣ͟ ͔͙͎͒ͤͦͦ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊Φ 

˽͙͔͙͔ͪͣͤͭ͡Έͤͦ ͟ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦͣͯ ͔͙ͤ͊ͨͦͤͤ͡Ό ͙͙͔ͨͪͦͪͭͭͤ·͙ͣ ͼ͔͡Ύ͙ͣ ͙ ͊͒͊͘;͙͊ͣ ͍͙͙ͪ͊ͭ͘Ύ Ύ͍͡ΎΌͭͫΎΥ 

- ͅ ͙͍͙͔ͦͪͣͪͦ͊ͤ ͙ ͊͘΅͙ͭ͊ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦΤ 

- ͙͔ͫͦ͒͊ͤ͘ ͔ͤͦ͋ͻ͙ͦ͒ͣ·ͻ ͍͙͚ͯͫͦ͡ ͒͡Ύ ͍ͨͦ·΄͔͙ͤΎ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͙ ͊͟;͔͍ͫͭ͊ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ 
͙͙͔ͨͪͤͣ͊ͣ·ͻ ͔ͪ΄͔͙͚ͤ ͨͦ ͔͎͙ͫͭͪ͊ͭ;͔͙ͫͣ͟ ͙ ͔͙͍ͦͨͪ͊ͭͤ·ͣ ͊͒͊͘;͊ͣ ͫͦͼ͙͊͡Έ͎ͤͦͦ ͙ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͍͙͙ͪ͊ͭ͘ΎΣ ͍ 
ͭͦͣ ;͙͔ͫ͡ ͍ ͙͔͔ͤͭͪͫ͊ͻ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͙ ͙ͦ͋ͦͪͦͤͦͫͨͦͫͦ͋ͤͦͫͭ ͎͍ͦͫͯ͒͊ͪͫͭ͊Τ 

- ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͨͦͤͦͭ͡·Σ ͭͦ;͙ͤͦͫͭΣ ͍͔͙͒ͦͫͭͦͪͤͦͫͭ ͙ ͍͔͍͔͔͙ͫͦͪͣͤͤͦͫͭ ͔͍͔͙ͨͪ͒ͦͫͭ͊ͤ͡Ύ ͙ͤͺͦͪͣ͊ͼ͙͙ ͎ͦͪ͊ͤ͊ͣ 
͍͔͙ͯͨͪ͊ͤ͡Ύ ͍͔ͫͻ ͍͔͚ͯͪͦͤΣ Ό͙͙ͪ͒;͔͙ͫͣ͟ ͙ ͺ͙͙͘;͔͙ͫͣ͟ ͙͡ͼ͊ͣ ͔͍͙͙ͤ͊ͫͣͦ͘ ͦͭ ͙ͻ ͔͙͙ͭͪͪͭͦͪ͊͡Έ͎ͤͦͦ ͔ͪ͊ͣ͘΅͔͙ͤΎΤ 

- ͙͔͎ͤͭͪ͊ͼ͙Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦ ͙ͪ͊͘͡;ͤ·ͻ ͫͺ͔ͪ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͙ ͦ͋΅͔͍ͫͭ͊Σ ͦ͋͊ͫͭͤ͡·ͻ 
͎͍ͦͪ͊ͤͦ ͍͙͊ͫͭ͡ ͙ ͔͙ͪ͊͊͘͡ͼ͙Ύ ͒ͦͫͭͯͨ͊ ͟ ͙ͤͣΤ 

- ͙͔͔͙͔ͨͪͣͤͤ ͙͍ͭͨͦ·ͻΣ Ήͺͺ͔͙͍ͭͤ͟·ͻ ͔͍ͫͪ͒ͫͭ ͙ ͔͍ͣͭͦ͒ͦ ͊͘΅͙ͭ· ͙ͤͺͦͪͣ͊ͼ͙͙ ͍ ͔͙͒ͤͦͣ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦͣ 
͍͔ͨͪͦͫͭͪ͊ͤͫͭΣ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙ͻ ͤ͊ͼ͙ͦͤ͊͡ΈͤͯΌ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͯΌ ͔͋ͦͨ͊ͫͤͦͫͭ͘ΈΣ ͊ ͔ͭ͊͗͟ ͊͘΅͙ͭͯ ͍ͨͪ͊ 
Ό͙͙ͪ͒;͔͙ͫ͟ͻ ͙ ͺ͙͙͘;͔͙ͫ͟ͻ ͙͡ͼ ͍ ͍͙ͯͫͦ͡Ύͻ ͔͙͙ͭͪͪͭͦͪ͊͡Έͤͦ-͔͔͔͎ͪ͊ͫͨͪ͒ͤͤͦͦ͡ ͫ͋ͦͪ͊Σ ͙ͦ͋ͪ͊͋ͦͭ͟Σ ͻ͔͙ͪ͊ͤͤΎ ͙ 
͍·͒͊;͙ ͙ͤͺͦͪͣ͊ͼ͙͙Τ 

- ͍͔͙ͫͦͣͫͭͣͦͫͭΈΣ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͍͔͍͔͒ͦͣͫͭͤͤ·ͻ ͙ ͔͙͙ͭͪͪͭͦͪ͊͡Έͤ·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣ όͤ͊ ͍͔ͫͻ 
͍ͯͪͦͤΎͻ ͍͔͙ͯͨͪ͊ͤ͡Ύύ ͤ͊ ͔͋͊͘ ͍͔͔ͫͦͪͣͤͤ·ͻ ͙͍ͭͨͦ·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Σ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͻ ͍ͫͭ͊ͤ͒͊ͪͭͦΣ 
͔͙͚ͪͫͨͯ͋͊ͤͫͦ͟͟͡ ͙͔ͫͫͭͣ· ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙͙ ͙ ͙͍͙ͦ͒ͪͦ͊ͤ͟Ύ ͙ͤͺͦͪͣ͊ͼ͙͙Σ ͺͦͪͣ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ͡Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ 
͔͍ͪͫͯͪͫͦΤ 

- ͦ ͔͔͋ͫͨ;͔͙͔ͤ ͎͍͙ͫͦ͊ͫͦ͊ͤͤͦͫͭ͡ ͔ͪ΄͔͙͚ͤΣ ͙͙͔ͨͪͤͣ͊ͣ·ͻ ͎͙ͦͪ͊ͤ͊ͣ ͍͙͊ͫͭ͡ ͍͔ͫͻ ͍͔͚ͯͪͦͤΤ 

- ͙͔ͫͦ͒͊ͤ͘ ͔ͨͪͦ͋ͣͤͦ͡-͙͔͙͍ͦͪͤͭͪͦ͊ͤͤ·ͻ ͙ ͙͍ͦͪͨͦͪ͊ͭͤ͟·ͻ ͙͔ͫͫͭͣ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎΣ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΎ ͙ 
ͪ͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦ ͍ ͔͙͒ͤͦͣ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦͣ ͍͔ͨͪͦͫͭͪ͊ͤͫͭ 
˴·͎ͪ·ͫͭ͊ͤ͊͘ ͙ ͙͍͎ͣͪͦͦͦ ͫͦͦ͋΅͔͍ͫͭ͊Τ 

- ͍ͨͦ·΄͔͙͔ͤ ͔͍͚͒ͦͦ͡ ͙͍͙͊ͭͤͦͫͭ͟ ͎ͪ͊͗͒͊ͤ ͙ ͍͙͙͔ͪ͊ͭ͘ ͎ͣ͊ͦͦ͡ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭ͊ ͔ͨͯͭͣ ͔͔ͦ͋ͫͨ;͔͙ͤΎ 
͒ͦͫͭͯͨ͊ ͟ ͫͦͼ͙͊͡Έͤͦ-Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͙ ͦ͋΅͔͍͔ͫͭͤͤͦ-͙͙ͨͦͭ͡;͔͚ͫͦ͟ ͙ͤͺͦͪͣ͊ͼ͙͙Σ ͊ ͔ͭ͊͗͟ ͟ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͣ 
ͺͦͤ͒͊ͣ ͫͺ͔ͪ ͙ͤ͊ͯ͟Σ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ ͯ͟͡Έͭͯͪ· ͙ ͭΦ͒ΦΤ 

- ͪ ͍͙͙͔͊ͭ͘ ͔ͣͻ͙͊ͤͣ͊͘ ͔͍͔͙ͨͪ͒ͦͫͭ͊ͤ͡Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͎ͯͫͯ͡ ͙ ͪ·ͤ͊͟ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͍ͨͪͦ͒ͯͭͦ͟Τ 

- ͍͙͙͔ͪ͊ͭ͘ ͙͔ͫͫͭͣ· ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͙͙͙ͫͭ͊ͭͫͭ͟ ͍ ͊͟;͔͍͔ͫͭ ͍͔͚͊͗ͤ΄͔͎ͦ ͺ͊ͭͦͪ͊͟ ͍͔͍͔͙ͯ͒ͦͭͦͪͤ͡Ύ ͔͔͚ͨͦͭͪ͋ͤͦͫͭ 
͎͍ͦͪ͊ͤͦ ͙͙͔ͫͨͦͤͭ͡͡Έ͚ͤͦ ͍͙͊ͫͭ͡ ͍ ͦ͋Ά͔͙͍͚ͭͤͦ͟ ͙ͤͺͦͪͣ͊ͼ͙͙ ͦ ͫͦͼ͙͊͡Έͤͦ-Ή͙ͦͤͦͣ͟;͔ͫͦͣ͟ ͍͙͙͙ͪ͊ͭ͘ ͔͙͙ͪͫͨͯ͋͟͡ 
͙ ͔͔ ͙͙͙͍͊͒ͣͤͫͭͪ͊ͭͤͦ-͔͙͙ͭͪͪͭͦͪ͊͡Έͤ·ͻ ͔͙͙͒ͤͼΤ 

- ͍͙͙͔ͪ͊ͭ͘ ͔͙ͫͭ ͎ͣ͊ͦͦ͡ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭ͊ ͨͦ ͙ͦ͊͊ͤ͘͟Ό ͙͔͎͙͍ͤͭͪͪͦ͊ͤͤ·ͻ ͙ͤͺ͙ͦͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·ͻ ͎ͯͫͯ͡ ͍ 
͔ͦͭ͒͊ͤͤ͡·ͻ ͙ ͔ͫ͡Έ͙ͫ͟ͻ ͚ͪ͊ͦͤ͊ͻΦ 
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 нΦоΦ ˻͍ͫͤͦͤ·͔ ͙ͨͪͤͼ͙ͨ· ͙ ͊͒͊͘;͙ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ͦͤͤͦ ͔ͫͪ͒· 

 ́ ͔͔͙ͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ͊Ύ ͔ͫͪ͒͊ ͙ͫͯ͗ͭ͡ ͒͡Ύ ͙͍͙ͭͪ͊ͤͫͨͦͪͭͪͦ͟ ͙ͤͺͦͪͣ͊ͼ͙͙Σ ͍ ͭͦͣ ;͙͔ͫ͡ ͍ͯ͊͘͟ ͙ ͙͔͙͚ͦ͋ͪ͊͗ͤ͘Φ 
˻ͤ͊ ͒ͦ͗ͤ͊͡ ͔͍͊͒͊ͭͤͦ͟ ͍͔͍͍ͫͦͦͭͭͫͭͦ͊ͭΈ ͔ͨͦͭͪ͋ͤͦͫͭΎͣΣ ͍͍ͫͨͦͫͦ͋ͫͭͦ͊ͭΈ ͪ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͙ 
͔͔ͦ͋ͫͨ;͙͍͊ͭΈ Ήͺͺ͔͙͍͔ͭͤͦ͟ ͍͔͙͔ͯͨͪ͊ͤ͡ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͙ͣ ͙ͨͦͭͦ͊ͣ͟Φ ˾͍͙͙͔͊ͭ͘ ͫͯ΅͔͍ͫͭͯΌ΅͙ͻ ͙ ͙͔ͫͦ͒͊ͤ͘ 
͍ͤͦ·ͻ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ·ͻ ͔͔͚ͫͭ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͒ͦ͗ͤͦ͡ ͔͔ͦ͋ͫͨ;͙͍͊ͭΈ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͙ͻ 
ͺͯͤ͟ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ ͍ ͪ͊ͣ͊͟ͻ ͔͙͎͒ͤͦͦ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊Φ ˨͡Ύ Ή͎ͭͦͦ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͫͦ͋͡Ό͔͙͔͒ͤ 
͔ͫ͒ͯ͡Ό΅͙ͻ ͙ͨͪͤͼ͙͍ͨͦΥ 

- Ύ͍͡ΎΎͫΈ ͍͚ͫͦͫͭ͊ͤͦ ;͊ͫͭΈΌ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͙ ͙͍͚ͣͪͦͦ ͔͙ͫͭ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚Σ ͔ͫͭΈ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ 
͒ͦ͗ͤ͊͡ ͍͙͍ͪ͊͊ͭ͘ΈͫΎ ͙ ͍͔ͫͦͪ΄͔͍͍ͤͫͭͦ͊ͭΈͫΎ ͍ ͎ͫͭͪͦͦͣ ͍͔͍͙͙ͫͦͦͭͭͫͭ ͫ ͔͙͒ͦͯͣͤͭ͊ͣ͟ ˸͔͎͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͫͦΌ͊͘ 
Ή͔͍ͭͪͦͫ͟͡Ύ͙͘ ͙ ͤ͊ͼ͙ͦͤ͊͡Έͤ·͙ͣ ͙͔͔͙ͤͭͪͫ͊ͣΤ 

- ͦ͋΅͔͔ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡ ͍͙͙ͪ͊ͭ͘Ύ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ ͒ͦ͗ͤͦ͡ ͍͔͍͍ͫͦͦͭͭͫͭͦ͊ͭΈ ͦ͋΅͔͙ͨͪͤΎ͚ͭͦ ͔ͭͻ͎͙͙ͤͦͦ͡ 
ͼ͙ͺ͍͚ͪͦͦ ͔͙ͫͭ ͙͔͎ͤͭͪ͊͡Έ͎ͤͦͦ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ ό̇˿ˮ˻ύΤ 

- ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ͊Ύ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ ͒ͦ͗ͤ͊͡ ͍͙͍ͪ͊͊ͭ͘ΈͫΎΣ ͒ͦͨͦͤ͡ΎΎ ͙ ͍͙͍ͪ͊͊͘Ύ ͍͙ͦͣͦ͗ͤͦͫͭ͘ 
ͫͯ΅͔͍ͫͭͯΌ΅͙ͻ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦΤ 

- ͍ ͊͟;͔͍͔ͫͭ ͔͎͙ͫͭͪ͊ͭ;͔͎ͫͦͦ͟ ͨͦ͒ͻͦ͒͊ ͟ ͍͔͔͙ͤ͒ͪͤΌ ͍ͤͦ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͤ͊ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ·ͻ ͔ͫͭΎͻ 
͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͔ͣͭͦ͒Σ ͍ͦͫͤͦ͊ͤͤ·͚ ͤ͊ ͙͙ͫͦ͒͊ͤ͘ ͦͨ·ͭͤ·ͻ ͦͤ͘ ͫ ͔ͨͦͫ͒ͯ͡Ό΅͙ͣ ͙ͻ ͪ͊ͫ΄͙͔͙͔ͪͤͣΤ 

- ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ͦͤͤͦ ͔ͫͪ͒· ͤ͊ ͍͔ͦͫͤͦ ͔ͦͣͨͫ͊͟͟͡ ͎͙͙͊ͦͪͭͣ͡;͔͙ͫ͟ͻ ͙ 
͎͙ͦͪ͊ͤ͊͘ͼ͙ͦͤͤͦ-͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͔ͣͪ ͙ ͔͍ͫͪ͒ͫͭΦ 

˨͔Ύ͔ͭ͡ΈͤͦͫͭΈ ͍ ͫͺ͔͔ͪ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ ͒ͦ͗ͤ͊͡ ͦͫͯ΅͔͍ͫͭ͡ΎͭΈͫΎ ͤ͊ ͍͔ͦͫͤͦΥ 

- ͍͔͍ͪ͊ͤͫͭ͊ ͍ͨͪ͊ ͺ͙͙͘;͔͙ͫ͟ͻ ͙ Ό͙͙ͪ͒;͔͙ͫ͟ͻ ͙͡ͼ ͤ͊ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͍ ͫͺ͔͔ͪ ͍ͫΎ͙͘ ͙ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͔͔ 
͔ͪͯ͘͡Έ͍ͭ͊ͭͦΤ 

- ͫ ͦ;͔͙ͭ͊ͤΎ ͙͔͔͍ͤͭͪͫͦ ͎͍ͦͫͯ͒͊ͪͫͭ͊Σ ͔ͦͭ͒͡Έͤ·ͻ ͔͔ ͫͯ͋Ά͔͍ͭͦ͟Σ ͊ ͔ͭ͊͗͟ ͫͭͪͯͭͯͪ͟Σ ͔͍ͨͪ͒ͦͫͭ͊͡ΎΌ΅͙ͻ ͎͙ͯͫͯ͡ ͍ͫΎ͙͘Τ 

- ͍ͫͦ͋ͦ͒· ͔͔ͨͪ͒͊;͙ ͫͦͦ͋΅͔͙͚ͤ ͨͦ ͔ͫͭΎͣ ͙ ͔͍ͫͪ͒ͫͭ͊ͣ Ή͔͍ͭͪͦͫ͟͡Ύ͙͘ ͤ͊ ͍͔͚ͫ ͔͙͙͙ͭͪͪͭͦͪ ˴·͎ͪ·͚ͫͦ͘͟ 
˾͔͙͙ͫͨͯ͋͟͡Σ ͔͔ ͔͎͙͍ͪͦͤͦ ͙ ͎͙͒ͪͯͻ ͫͭͪ͊ͤΤ 

- ͫ ͦ͋͡Ό͔͙͒ͤΎ ͙͔͔͍ͤͭͪͫͦ ͍͔ͫͻ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ͙͔ͫͫͭͣ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚Τ 

- ͍͙͙ͪ͊ͭ͘Ύ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͚ͫͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͙ ͎͙ͦͪ͊ͤ;͔͙ͤΎ ͙ͣͦͤͦͨͦͣ͊͘͡ ͍ ͍͙ͯͫͦ͡Ύͻ ͫͯ΅͔͍͍͙ͫͭͦ͊ͤΎ 
͙ͪ͊͘͡;ͤ·ͻ ͺͦͪͣ ͍͔͙ͫͦ͋ͫͭͤͤͦͫͭ ͤ͊ ͔͙ͫͭ ͙ ͔͍ͫͪ͒ͫͭ͊ ͍ͫΎ͙͘Σ ͍ ͭͦͣ ;͙͔ͫ͡ ͔ͨͯͭͣ ͯ;͔͔͙ͪ͗͒ͤΎ ͙ͣͯͤͼ͙ͨ͊͡Έͤ·ͻ ͙ 
ͦ͋͊ͫͭͤ͡·ͻ ͔͔͚ͫͭ ͍ͫΎ͙͘Τ 

- ͍ ͔͔͙ͤ͒ͪͤΎ ͙͍ͣͪͦ·ͻ ͙͔͙͚͒ͦͫͭ͗ͤ ͍ ͙ͦ͋͊ͫͭ͡ ͍ͫΎ͙͘Σ ͙͍͔ͨͪ͡;͔͙ͤΎ ͙ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙ͤͦͫͭͪ͊ͤͤ·ͻ ͔͙ͣ͊ͭͪ͊͡Έͤ·ͻ ͙ 
ͺ͙͍ͤ͊ͤͫͦ·ͻ ͔͍ͪͫͯͪͫͦΣ ͔͔͍͚ͨͪ͒ͦͦ ͔͚͊ͪͯ͋͗ͤͦ͘ ͔ͭͻ͙͙ͤ͟ ͙ ͍͔ͯͨͪ͊ͤ͡;͔͎ͫͦͦ͟ ͦͨ·ͭ͊Τ 

- ͫ ͔͚͍͙ͦ͒ͫͭΎ ͪ͊ͫ΄͙͔͙ͪͤΌ ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊ ͙ ͍͙͙ͪ͊ͭ͘Ό ͍͔͙͚ͫͣͪͤͦ ͍ͫΎ͙͘Φ 

˾͔΄͔͙͔ͤ ͊͒͊͘; ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͔ͨͪ͒ΆΎ͍͡Ύ͔ͭ ͟ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ·ͣ ͔ͫͭΎͣ ͔ͫ͒ͯ͡Ό΅͙͔ ͔͍͙ͭͪ͋ͦ͊ͤΎΥ 

- ͒ ͊͡Έ͔͚ͤ΄͔͔ ͪ͊ͫ΄͙͔͙͔ͪͤ ͍ͫͦͫͭ͊͊ ͙ ͍ͨͦ·΄͔͙͔ͤ ͊͟;͔͍ͫͭ͊ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͎ͯͫͯ͡ ͍ͫΎ͙͘Τ 

- ͍ ͔͔͙͔ͤ͒ͪͤ ͙ ͍͙͙͔ͪ͊ͭ͘ ͍ͤͦ·ͻ ͙ͤͺ͙ͦͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·ͻ ͫͯ͗͋͡Σ ͙ͭ͊͟ͻ ͊͟͟Υ Ή͔ͭͪͦͤͤ͊͟͡Ύ ͨͦ;ͭ͊Σ ͔͔ͭ͡ͺ͊ͫ͟ ͙ ͒ͪΦΤ 

- ͙͔͎ͤͭͪ͊ͼ͙Ύ ͍͔ͫͻ ͫͯ΅͔͍ͫͭͯΌ΅͙ͻ ͔͔͚ͫͭ ͍ͫΎ͙͘ ͙ ͫͯ͗͋͡ ͍ ͔͙͒ͤͯΌ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤͯΌ ͔ͫͪ͒ͯ ͤ͊ ͔͋͊͘ ΄͍͊ͪͦ·ͻ 
͔͍ͣͭͦ͒ͦ ͔͔ͨͪ͒͊;͙ ͙ ͙ͦ͋ͪ͊͋ͦͭ͟ ͙͎͍ͫͤ͊ͦ͡Τ 

- ͙͔ͫͦ͒͊ͤ͘ ͍·͔͔͒ͤͤ͡·ͻ ͙ ͔ͤ͊ͦ͗ͤͤ͡·ͻ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻΣ ͦ͋͊ͫͭͤ͡·ͻΣ ͍͔͍͔͒ͦͣͫͭͤͤ·ͻΣ ͍͙͋͊ͤͦͫ͟͟ͻ ͙ ͎͙͒ͪͯͻ 
ͼ͙ͺ͍ͪͦ·ͻ ͔͔͚ͫͭ ͫ ͙͔͎ͤͭͪ͊ͼ͙͔͚ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡ΎΤ 

- ͍͙͊ͣͤ͘·͚ ͔ͦ͋ͣͤ ͙ͤͺͦͪͣ͊ͼ͙͔͚ ͔ͣ͗͒ͯ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͙ͣ ͙͔͙ͫͫͭͣ͊ͣ ͙ ͔ͫͭΎ͙ͣ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Σ ͔͔ 
͔͎͙͍ͪͦͤͦ ͙ ͙͍͎ͣͪͦͦͦ ͫͦͦ͋΅͔͍ͫͭΤ 

- ͔͍͔͙͔ͨͪ͒ͦͫͭ͊ͤ͡ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύͣ ΄͙ͪͦͦͨͦͦͫͤ͟͡·ͻ ͎ͯͫͯ͡ ͒͡Ύ ͔͔ͨͪ͒͊;͙ ͙͍͙͊ͯ͒ͦͯ͊͘͡Έ͚ͤͦΣ ͔͍͚ͭͫͭͦͦ͟ ͙ ͎͚͒ͪͯͦ 
͙ͤͺͦͪͣ͊ͼ͙͙Φ 

ˣ͔ͦͨ͊ͫͤͦͫͭ͘Έ ͍ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ͦͤͤͦ ͔͙ͫͭ Ύ͍͡Ύ͔ͭͫΎ ͚ͦ͒ͤͦ ͙͘ ͍ͫͦͫͭ͊͡ΎΌ΅͙ͻ ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ 
˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͙ ͍ͦͨͪͦͫ· ͔͔ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͒ͦ͗ͤ͡· ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ͭΈͫΎΣ ͔ͪ΄͊ͭΈͫΎ ͙ ͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡ΈͫΎ ͤ͊ 
͎͍͔ͦͫͯ͒͊ͪͫͭͤͤͦͣ ͍͔ͯͪͦͤΦ ˽͙ͪ Ήͭͦͣ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͊͘΅͙ͭ· ͦͭ ͔ͫ͒ͯ͡Ό΅͙ͻ ͺ͍͊ͭͦͪͦ͟Υ 

- ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͍͔͚͍͙ͦ͒ͫͭ͘ΎΣ ͍͔͎ͤ͊ͨͪ͊ͤͤͦͦ͡ ͤ͊ ͤ͊ͪͯ΄͔͙͔ͤ ͺͯͤ͟ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ - ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ 
͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ͦͤͤͦ ͔ͫͪ͒·Τ 
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- ͔ͤͫ͊ͤ͟ͼ͙͙͍͎ͦͤͪͦ͊ͤͤͦͦ ͒ͦͫͭͯͨ͊ ͟ ͔ͭͻ͎͙ͤͦͦ͡;͔͚ͫͦ͟ ό͔͚ͫͯ͗͋ͤͦ͡ύ ͙ ͙͚ͤͦ ͙ͤͺͦͪͣ͊ͼ͙͙Σ ͍ͫΎ͚͊ͤͤͦ͘ ͫ ͚ͪ͊͋ͦͭͦ 
͔͙ͫͭΤ 

- ͪ ͊ͪͯ͘΄͔͙ͤΎ ͍͔ͫͭͪͦͤͤ·ͻ ͔͍ͫͪ͒ͫͭ ͊͘΅͙ͭ·Φ 

˻͍͚ͫͤͦͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͔͔͍͎ͫͭͦͦ ͔͍͙ͫͪͫ͊ Ύ͍͡ΎΌͭͫΎΥ 

- ͨ ͔͍͙ͪ;ͤ͊Ύ ͔ͫͭΈΣ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͊Ύ ͎͙ͯͫͯ͡ ͨͦ ͔͍͔͙ͨͪ͒ͦͫͭ͊ͤ͡Ό ͍·͔͔͒ͤͤ͡·ͻ ͎͙ͣ͊ͫͭͪ͊͡Έͤ·ͻ ͍͊ͤ͊ͦ͟͡ ͍ͫΎ͙͘Τ 

- ͫͯ͗͋͊͡ ͍͎͋͊ͦͦͦ͘ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͎ͦͤͤͦͦ ͔͍͙ͫͪͫ͊Σ ͍͟͡Ό;͊Ό΅͊Ύ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͍ͯͦ͘͡ ͣ͊ͪ΄͙ͪͯͭ͊͘ͼ͙͙ ͒͊ͤͤ·ͻ ͙ 
ͦͣͣͯͭ͊͟ͼ͙͙ ͫͦͦ͋΅͔͙͚ͤΤ 

- ͫͯ͗͋͊͡ ͔ͦͤ͟;͎ͤͦͦ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡ΎΣ ͔͙͔ͪ͊ͯͣ͊͘͡Ύ ͫ ͨͦͣͦ΅ΈΌ ͎ͫͭ͊ͤ͒͊ͪͭͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͙ 
͍ͫΎ͎ͤͦͦ͘ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΦ 

 нΦпΦ ˻͍ͫͤͦͤ·͔ ͙ͨͪͤͼ͙ͨ· ͍͙͙ͪ͊ͭ͘Ύ ͎ͯͫͯ͡ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ 

 ʕ  ͔͙͔ͨͦͫ͒ͤ͡ ͎ͦ͒· ͙͔͙͍ͤͭͤͫͤͦ ͔ͪ͊ͫͭͭ ͫͨͪͦͫ ͤ͊ ͎͙ͯͫͯ͡ ͔͒ͦͯͣͤͭ͊͟͡Έ͚ͤͦ Ή͔͍ͭͪͦͫ͟͡Ύ͙͘ ͙ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͎͙ͯͫͯ͡Σ 
͔͍ͨͪ͒ͦͫͭ͊͡Ύ͔ͣ·͔ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͔͔͚ͫͭ ͔͔ͨͪ͒͊;͙ ͒͊ͤͤ·ͻ ͙ ͔͔͙ͭͣ͊ͭ͡;͔͙ͫ͟ͻ ͫͯ͗͋͡Φ ˿͍͔͔ͦͪͣͤͤ·͔ 
͔ͭͻ͎͙͙ͤͦͦ͡Σ ͙ͫͨͦ͡Έ͔ͯͣ͘·͔ ͔͙ͦͨͪ͊ͭͦͪ͊ͣ ό͍͚͔͙ͨͪͦ͊͒ͪ͊ͣύ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦΣ ͔͔ͦ͋ͫͨ;͙͍͊Όͭ ΄͙͙͚ͪͦ͟ ͤ͊͋ͦͪ ͎ͯͫͯ͡ - 
Ή͔ͭͪͦͤͤ͊͟͡Ύ ͨͦ;ͭ͊Σ ͔͔ͨͪ͒͊;͊ ͺ͙͙͊ͫͣ͟͡Έͤ·ͻ ͙ ͎͍ͦͦͫͦ͡·ͻ ͫͦͦ͋΅͔͙͚ͤΣ ͔͔ͭͦͤ͟͡ͺ͔͔ͪͤͼ͙͙Σ ͔͔ͨͪ͒͊;͊ ͺ͚͍͊ͦ͡Σ 
ͪ͊͋ͦͭ͊ ͫ ͔ͯ͒͊ͤͤ͡·͙ͣ ͙͋͊͊ͣ͘ ͒͊ͤͤ·ͻ ͍ ͔ͪ͊͡Έͤͦͣ ͣ͊ͫ΄͔ͭ͊͋ ͍͔͔͙ͪͣͤΣ ͔͔ͨͪ͒͊;͊ ͒͊ͤͤ·ͻ ͙ ͔͔ͨͪ͒͊;͊ ͡Ό͚͋ͦ 
͙ͤͺͦͪͣ͊ͼ͙͙Σ ͔͍͔͚ͨͪ͒ͫͭ͊ͤͤͦ͡ ͍ ͼ͙ͺ͍ͪͦͦͣ ͍͙͔͒Φ 

˿͔ͨͼ͙ͺ͙͊͟ ͪ͊͋ͦͭ· ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ͍ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ ό͙͎͍͒͊ͦͦ͡·͚ ͔͙ͪ͗ͣ ͪ͊͋ͦͭ· ͫ ͙͋͊͊ͣ͘ ͒͊ͤͤ·ͻ ͍ ͔ͪ͊͡Έͤͦͣ 
ͣ͊ͫ΄͔ͭ͊͋ ͍͔͔͙ͪͣͤΣ ͦ͋ͪ͊΅͔͙ͤΎ ͟ ͙͍ͨͦͫͦ͟·ͣ ͙͔ͫͫͭͣ͊ͣΣ ͋ͦ͡Έ΄͙͔ ͦ͋Ά͔ͣ· ͔͔͍͔͚ͨͪ͒͊͊ͣͦ ͙ͤͺͦͪͣ͊ͼ͙͙ ͙ͨͪ 
͙͔ͦͭͤͦͫͭ͡Έͤͦ ͔ͤ͋ͦ͡Έ΄͙ͻ ͫͦͪͦͫͭ͟Ύͻ ͔͔ͨͪ͒͊;͙ ͒͊ͤͤ·ͻύ ͔͔ͭͪ͋ͯͭ ͙͔͒ͭ͡͡Έ͎ͤͦͦ ͙͍͙ͨͪͫͯͭͫͭΎ ͍ ͔͙ͫͭΦ ˿͔͍͙͔͒ͫͭͣ͡ 
Ή͎ͭͦͦ Ύ͍͡Ύ͔ͭͫΎ ͤ͊͘;͙͔ͭ͡Έͤ͊Ύ ͙ ͔͔͙͙͍͒ͭͪͣͤͪͦ͊ͤͤ͊Ύ ͨͦ ͭΎ͎͔͙ͦͭͤΌ ͎ͤ͊ͪͯ͊͘͟ ͤ͊ ͫͭ͊ͤͼ͙͙ ͦͣͣͯͭ͊͟ͼ͙͙ ͙ ͨͯ;͙͟ 
͔ͣ͗ͫͭ͊ͤͼ͙ͦͤͤ·ͻ ͔͙͙͔ͫͦ͒ͤͭ͡Έͤ·ͻ ͙͙͚ͤ͡Φ 

ˤ͊͗ͤ·ͣ ͙ ͔͎͙͍ͤ͊ͭͤ·ͣ ͒͡Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ ͔͊ͫͨͭͦͣ͟ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͔͔ͭ͡ͺ͚ͦͤͤͦ ͔͙ͫͭ Ύ͍͡Ύ͔ͭͫΎ 
ͭͦͭ ͺ͊ͭ͟Σ ;ͭͦ ͍ ͋ͦ͡Έ΄͙͍͔ͤͫͭ ͫͯ͡;͔͍͊Σ ͙͘-͊͘ ͙ͤ͊͡;͙Ύ ͤ͊ ͔͙ͫͭ ͔͍ͯͫͭ͊ͪ΄͔͎ͦ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΣ ͔ͨͪ͒ͤ͊ͤ͊͘;͔͎ͤͤͦͦ 
ͭͦ͡Έͦ͟ ͒͡Ύ ͔͔ͨͪ͒͊;͙ ͔ͪ;͙Σ ͙͔ͦͣͣͯͭͪͯͣ͟·͔ ͔͔ͭ͡ͺͦͤͤ·͔ ͊ͤ͊͟͡· ͨͦ ͍͙ͫͦͣ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊ͣ͟͟ ͔ͤ ͎ͣͦͯͭ 
͔͔ͦ͋ͫͨ;͙ͭΈ ͍·ͫͦͦͫͦͪͦͫͭͤͯ͟͟ΌΣ ͊͟;͔͍͔ͫͭͤͤͯΌ ͙ ͔ͤ͊͒͗ͤͯΌ ͔͔ͨͪ͒͊;ͯ ͒͊ͤͤ·ͻΦ 

˹͔ͦ͋ͻ͙ͦ͒ͣ͊ ͔͙ͪ͊͊͘͡ͼ͙Ύ ͙ͭ͊͟ͻ ͔͙ͣͪͦͨͪΎ͙͚ͭΣ ͎͋͊ͦ͒͊ͪ͡Ύ ͦͭͦͪ͟·ͣ ͍͚͔ͨͪͦ͊͒ͪ· ͙ ͨͦ͡Έ͍͔͙ͦ͊ͭ͘͡ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ 
͋ͯ͒ͯͭ ͙͔͔͍͊ͤͭͪͫͦ͊ͤ͘· ͍ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͍͔͚ͫͦ ͪ͊͋ͦͭ· ͙ͭ͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ;ͭͦ͋· ͔ͤ ͍͙ͦͤ͊͊͘͟͡ ͎ͯͪͦ͊͘ ͔͔͎ͨͪͪͯͦ͘͟ ͤ͊ 
͔͔ͭ͡ͺ͚ͦͤͤͦ ͔͙ͫͭΣ ͙ͨͪ Ήͭͦͣ ͍ ͔͙ͪ͊͊͘͡ͼ͙͙ ͔͙ͣͪͦͨͪΎ͙͚ͭ ͒ͦ͗ͤ͡· ͯ;͍͍͊ͫͭͦ͊ͭΈ ͊͟͟ ͔ͦͨͪ͊ͭͦͪ· ͍ͫΎ͙͘Σ ͭ͊͟ ͙ 
͍͚͔ͨͪͦ͊͒ͪ· Ϧˮ͔͔ͤͭͪͤͭϦ ͍͔ͤ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͺͦͪͣ ͍͔͙ͫͦ͋ͫͭͤͤͦͫͭΦ 

ˤ ͔ͭͻ͙ͤ;͔ͫͦͣ͟ ͍͔͙͙ͤ͊ͨͪ͊ͤ͡ ͎͍͊ͤ͡·͙ͣ ͔͔ͫ͒ͯͭ͡ ͫ;͙ͭ͊ͭΈ ͙͔ͭ͊͟ ͔ͪ΄͔͙ͤΎΣ ͦͭͦͪ͟·͔ ͍ ͙ͨͪͤͼ͙͔ͨ ͙ͫ͟͡Ό;͊Όͭ 
ͫͯ΅͔͍ͫͭͯΌ΅ͯΌ ͔͚ͫ;͊ͫ ͦͨ͊ͫͤͦͫͭΈ ͔͔͎͙ͨͪͪͯ͘͟Φ ˸ͦ͗ͤͦ ͯ͊͊ͭ͘͟Έ ͤ͊ ͍͒͊ ͍ͦͫͤͦͤ·ͻ ͍͙͊ͪ͊ͤͭ͊ ͙ͭ͊͟ͻ ͔ͪ΄͔͙͚ͤΦ ˽͔͍ͪ·͚ 
͍͙͊ͪ͊ͤͭΣ ͔͔͋ͦ͡ ͎͒ͦͦͫͪͦ͡;ͤ·͚ ͙ ͎͚͒ͦͪͦͦΣ - Ήͭͦ ͔͔ͨͪͦͫͤ͊΅͔͙͔ͤ ͔͔ͭ͡ͺ͚ͦͤͤͦ ͔͙ͫͭ ͤ͊ ͍͔ͦͫͤͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘ΎΣ 
͙͔ͤ͊ͨͪͣͪΣ ͔ͭͻ͎͙͙ͤͦͦ͡ L{5b ͫ ͯ;͔ͭͦͣ ͙ͨͪ ͔͙͍͙͙ͨͪͦͭͪͦ͊ͤ͟ ͦ͋Ά͔͍ͣͦ ͙ ͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡ ͭͪ͊ͺ͙͊͟ ͔͔ͨͪ͒͊;͙ 
͒͊ͤͤ·ͻΦ ˤ͚ͭͦͪͦ ͍͙͊ͪ͊ͤͭ - ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͦ͋ͻͦ͒͊ ͫͯ΅͔͍ͫͭͯΌ΅͙ͻ ͦͣͣͯͭ͊͟ͼ͙ͦͤͤ·ͻ ͍ͯͦ͘͡ ͙ ͔͍ͣ͗ͯͦ͘͡·ͻ 
͔͙͙͔ͫͦ͒ͤͭ͡Έͤ·ͻ ͙͙͚ͤ͡ ͒͡Ύ ͭͪ͊ͺ͙͊͟ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦΦ 

˴͊͟ ͙ͦ͒ͤ ͙͘ ͍ͫͨͦͫͦ͋ͦ ͔͎͙͍͙ͪͯͪͦ͊ͤ͡Ύ ͎͙ͤ͊ͪͯ͘͟ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͙͍͙͔ͤͦͪͣͪͦ͊ͤ ͔͍ͨ͊ͪ͊ͣͭͪͦ ͊͟;͔͍ͫͭ͊ 
͒ͦͫͭͯͨ͊ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ͟ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ ;͔͔ͪ͘ ͔͔ͭ͡ͺͦͤͤͯΌ ͔ͫͭΈΦ ˮͫͻͦ͒Ύ ͙͘ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͙͔͙ͫͤ͗ͤΎ 
͙͔͒ͦͨͦͤͭ͡͡Έ͚ͤͦ ͎͙ͤ͊ͪͯ͘͟ ͤ͊ ͔ͣͫͭͤͯΌ ͔͔ͭ͡ͺͦͤͤͯΌ ͔ͫͭΈΣ ͔͔ͫ͒ͯͭ͡ ͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡ΈΣ ͊͟͟ ͙͙ͣͤͣͯͣΣ ͍͒͊ ͔ͨ͊ͪ͊ͣͭͪ͊ 
- ͍͔ͪͦΎͭͤͦͫͭΈ ͦͭ͊͊͘͟ ͍ ͙͍͙͙ͦ͋ͫͯ͗͊ͤ͡ ͍·͍͍ͦͦ͘ ͙ Ήͺͺ͔͙͍ͭͤͯ͟Ό ͫͦͪͦͫͭ͟Έ ͔͔ͨͪ͒͊;͙ ͒͊ͤͤ·ͻΦ ˹͙͍͙͔ͦͪͣͪͦ͊ͤ 
͔͍͎ͨͪͦͦ ͔ͨ͊ͪ͊ͣͭͪ͊ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͒͡Ύ ͎ͭͦͦΣ ;ͭͦ͋· ͍͔͙ͫͫͭ ͟ ͙͙ͣͤͣͯͣͯ ͙ͨ͊ͪ͊ͭͤͯ͘Ό ͎ͤ͊ͪͯͯ͘͟ ͦͭ ͍ͨͦͭͦͪͤ·ͻ 
͍·͍͍ͦͦ͘Σ ͍͎ͭͦͪͦͦ ͔ͨ͊ͪ͊ͣͭͪ͊ - ;ͭͦ͋· ͔ͯͣͤΈ΄͙ͭΈ ͍͔ͪͣΎ ͔͔ͨͪ͒͊;͙ ͙ͤͺͦͪͣ͊ͼ͙͙Φ 

˻͙͒ͤͣ ͙͘ ͔͙ͣͪͦͨͪΎ͙͚ͭΣ ͔͍ͨͪ͒ͫͭ͊͡ΎΌ΅͙ͣ ͚ͫͦ͋ͦ Ή͙ͦͤͦͣ͟;͔͙͚ͫ͟ ͔ͣͻ͙͊ͤͣ͘ ͊͘΅͙ͭ· ͔ͣͫͭͤ·ͻ ͔͔ͭ͡ͺͦͤͤ·ͻ ͔͔͚ͫͭ 
ͦͭ ͔͔͎ͨͪͪͯͦ͘͟Σ ͍͔ͫͦ͒͊͊ͣ͘·ͻ ͙ͫͭͦ;͙͙ͤ͊ͣ͟ ͙͔͙͍͎ͤͭͤͫͤͦͦ ͔͎͊͋ͦͤͤͭͫͦͦ͟ ͭͪ͊ͺ͙͊͟Σ Ύ͍͡Ύ͔ͭͫΎ ͙͔ͫͫͭͣ͊ ͍͔͔͚ͨͦͪͣͤͤͦ 
ͦͨ͊ͭ͡·Φ 

ˤ͊͗ͤ·ͣ ͍ͦͨͪͦͫͦͣΣ ͍ͫΎ͊ͤͤ͘·ͣ ͫ ͊͟;͔͍ͫͭͦͣ ͔͍ͨͪ͒ͦͫͭ͊͡Ύ͔ͣ·ͻ ͎ͯͫͯ͡ ͙ ͫ ͎͚ͤ͊ͪͯͦ͘͟ ͤ͊ ͔ͣͫͭͤ·͔ ͔͔ͭ͡ͺͦͤͤ·͔ ͔͙ͫͭΣ 
Ύ͍͡Ύ͔ͭͫΎ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͨͪͦͨͯͫ͊͟ ͍͙͔͔͍͎ͤͯͭͪͫͭͦͦ ͙ ͔͔͔͍͎ͣ͗ͫͭͦͦΣ ͍ ͭͦͣ ;͙͔ͫ͡Σ ͔͎͎ͣ͗͒ͯͦͪͦ͒ͤͦͦ ͙ 
͔ͣ͗͒ͯͤ ͎͊ͪͦ͒ͤͦͦ ͭͪ͊ͺ͙͊͟ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦΦ 

˹͔ͦ͋ͻ͙ͦ͒ͣͦ ͍͙ͨͪͦͦ͒ͭΈ ͪ͊͋ͦͭ· ͨͦ ͙ͫͦ͒͊ͤ͘Ό ͍ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡ ͤ͊ ͔͋͊͘ ͼ͙ͺ͍ͪͦ·ͻ ͎͙ͣ͊ͫͭͪ͊͡Έͤ·ͻ 
͙͔ͫͫͭͣ ͔͙ͫͭ ͍ͫΎ͙͘ ͦ͋΅͔͎ͦ ͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͎͙ͣ͊ͫͭͪ͊͡Έ͚ͤͦ ͣͯ͡Έ͙ͭͨͪͦͭͦͦ͟͡Έ͚ͤͦ ͔͙ͫͭ ͒͡Ύ ͨͪͦͨͯͫ͊͟ ͭͪ͊ͺ͙͊͟ ͔͙ͫͭ 
Ϧˮ͔͔ͤͭͪͤͭϦ ͙ ͨͦ ͦͭͪ͟·͙ͭΌ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͻ ΄͡Ό͍ͦ͘ ͍ ͔͙ͫͭ ͍͔͒ͯ΅͙ͻ ͍͚͔͍ͨͪͦ͊͒ͪͦ ˩͍ͪͦͨ· ͙ ˿̊ˢΦ ˾͔͙͊͊͘͡ͼ͙Ύ 
Ή͚ͭͦ ͎ͨͪͦͪ͊ͣͣ· ͍͙ͨͦͦͭ͘͡ ͙͔͔ͤͭͪͤͭ-͍͚͔ͨͪͦ͊͒ͪ͊ͣ ͫ ͙͙ͣͤͣ͊͡Έͤ·͙ͣ ͙͊ͭͪ͊ͭ͊ͣ͘ ͔͔ͦ͋ͫͨ;͙͍͊ͭΈ ͒͡Ύ ͍͙ͫͦͻ 
ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ͊͟;͔͍͔ͫͭͤͤ·͚ ͒ͦͫͭͯͨ ͊͟͟ ͔͊ͪͯ͋͗ͤ͘·ͣΣ ͭ͊͟ ͙ ͟ ͔ͦͭ;͔͍͔ͫͭͤͤ·ͣ ͔ͪͫͯͪͫ͊ͣ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦΦ 
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ˤ ͔͔͔ͨͦͫ͒ͤ͡ ͍͔ͪͣΎ ͤ͊ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ ͨͦΎ͍͙͙ͫ͡Έ ͔ͭͻ͙ͤ;͔͙͔ͫ͟ ͔͍ͫͪ͒ͫͭ͊Σ ͍ͨͦͦ͘͡ΎΌ΅͙͔ ͔͍ͨͦͫͪ͒ͫͭͦͣ ͔͚ͨ͊ͭͤͦ͟ 
͔͔ͨͪ͒͊;͙ ͒͊ͤͤ·ͻ ͦͫͯ΅͔͍ͫͭ͡ΎͭΈ ͍͒ͯͻͫͭͦͪͦͤͤΌΌ ͎͍ͦͦͫͦͯ͡Ό ͍ͫΎ͘Έ ͍ ͙͔͙͍ͤͭͪ͊ͭͤͦͣ͟ ͔͙͔ͪ͗ͣ όͭ͊͟ ͤ͊͘·͍͔͊ͣ͊Ύ 
Ϧˮ͔͔ͤͭͪͤͭ ͔͔ͭ͡ͺ͙ͦͤΎϦύΦ ˤ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͔ͤ ͔͔͔ͦͨͪ͒ͤ͡ ͨͦͪΎ͒ͦ͟ ͔͍͔͙ͨͪ͒ͦͫͭ͊ͤ͡Ύ ͎͙ͯͫͯ͡ Ϧˮ͔͔ͤͭͪͤͭ 
͔͔ͭ͡ͺ͙ͦͤΎϦΣ ͍͟͡Ό;͊Ύ ͍ͦͨͪͦͫ· ͨͪͦͨͯͫ͊͟ ͭͪ͊ͺ͙͊͟Σ ;ͭͦ ͔ͨͪͨΎ͍͔ͭͫͭͯͭ ͦͤͭͪͦ͟͡Ό ͊͘ ͔͍͔͙͔ͨͪ͒ͦͫͭ͊ͤͣ͡ Ή͚ͭͦ ͎͙ͯͫͯ͡Σ ͍ 
ͭͦͣ ;͙͔ͫ͡Σ ͍ ;͙͊ͫͭ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͔͙ͣͪͦͨͪΎ͙͚ͭ ͨͦ ͔͔ͦ͋ͫͨ;͔͙ͤΌ ͔͍͙͚ͭͪ͋ͦ͊ͤ /htaΦ 

˿͔͎ͦ͒ͤΎΣ ͫ ͯ;͔ͭͦͣ ͔ͫͨͼ͙ͺ͙͙͟ ͍͙͙ͪ͊ͭ͘Ύ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦΣ ͔ͤ͊ͪ͊͘͡ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͍͔ͫͦͪ΄͔͍͍͙ͤͫͭͦ͊ͤΎ 
͙͍͚ͤͦͪͣ͊ͭͤͦ ͋͊͘·Σ ͍ ͔͍ͨͪͯΌ ͦ;͔͔ͪ͒ΈΣ ͨͦ ͍ͦͨͪͦͫ͊ͣ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͫ ͔͔ͭ͡ͺ͚ͦͤͤͦ ͔ͫͭΈΌ ͦ͋΅͔͎ͦ ͨͦ͡Έ͍͙ͦ͊ͤ͘ΎΦ 
˽͙ͪ Ήͭͦͣ ͔͎͙͍͙͔ͪͯͪͦ͊ͤ͡ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͙͔͔ͤͭͪͤͭ-͍͚͔͍ͨͪͦ͊͒ͪͦ ͒ͦ͗ͤͦ͡ ͦͫͯ΅͔͍ͫͭ͡ΎͭΈͫΎΣ ͙ͫͻͦ͒Ύ ͊͟͟ ͙͘ ͙͔͔͍ͤͭͪͫͦ 
͙ͻ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ͭ͊͟ ͙ ͙͔͔͍ͤͭͪͫͦ ͔͍ͦͨͪ͊ͭͦͪͦ ͙ ͔͍͊͋ͦͤͤͭͦ ͔͔ͭ͡ͺ͚ͦͤͤͦ ͔͙ͫͭ ͦ͋΅͔͎ͦ ͨͦ͡Έ͍͙ͦ͊ͤ͘ΎΣ ͔ͪͫͯͪͫ· 
͚ͦͭͦͪͦ͟ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͙ͨͪ ͔͍͔͙͙ͨͪ͒ͦͫͭ͊ͤ͡ ͎ͯͫͯ͡ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦΦ 

˹͊ͪΎ͒ͯ ͫ ͪͦͫͭͦͣ ͫͨͪͦͫ͊ ͤ͊ ͪ͊ͤͦͦ͋ͪ͊ͤ͘͘·͔ ͎͙ͯͫͯ͡ Ή͔͍ͭͪͦͫ͟͡Ύ͙͘Σ ͔͍ͨͪ͒ͦͫͭ͊͡Ύ͔ͣ·͔ ͙͚͙͙ͪͦͫͫͫͣ͟ ͙͔͔ͤͭͪͤͭ-
͍͚͔͙ͨͪͦ͊͒ͪ͊ͣΣ ͚ͦ͒ͤͦ ͙͘ ͍͔͚͊͗ͤ΄͙ͻ ͔͔ͭͤ͒ͤͼ͙͚ ͍͙͙ͪ͊ͭ͘Ύ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ Ύ͍͡Ύ͔ͭͫΎ ͍͔͙ͯ͡;͔͙͔ͤ ͔͔͚ͨͦͭͪ͋ͤͦͫͭ ͍ 
͔͒ͦͫͭͯͨ ;͔͔ͪ͘ ͔ͫͭΈ Ϧˮ͔͔ͤͭͪͤͭϦ ͟ ͪͯͫͫͦ͟Ύ͘·;ͤ·ͣ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͣ ͔ͪͫͯͪͫ͊ͣ ͙ ͍͔͙ͯ͡;͔͙͔ͤ ͙ͦ͟͡;͔͍ͫͭ͊ 
͔ͦͭ;͔͍͔ͫͭͤͤ·ͻ ͍ͨͦͫͭ͊΅͙͍ͦ͟ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͎ͯͫͯ͡Φ ˹͊ ͔ͦͤ͟ͼ нллл ͎Φ ͙ͦ͟͡;͔͍ͫͭͦ ǿŜō-ǎƛǘŜ ό͋͊͘ ͒͊ͤͤ·ͻύΣ 
ͤ͊ͻͦ͒Ύ΅͙ͻͫΎ ͤ͊ ͟·͎ͪ·͙ͫ͘͟ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍͔ͫͪͪ͊ͻ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ ͍ͫͦͫͭ͊͡Ύͦ͡ ͦͦͦ͟͡ уллΦ ͙̏ͭ ͋͊͘· 
͒͊ͤͤ·ͻ ͦͻ͍͊ͭ·͍͔͊ͭ ΄͙͙͚ͪͦ͟ ͔͙ͭͣ͊ͭ;͔͙͚ͫ͟ ͔ͫͨͭͪ͟ - ͍ͫͨͪ͊ͦ;ͤͯΌΣ ͺ͙͍ͤ͊ͤͫͦͯΌΣ ͍͍ͨͪ͊ͦͯΌΣ ͔ͪ͊ͣͤͯ͟͡ΌΣ 
ͯ͟͡Έͭͯͪͤͦ-͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡ΈͤͯΌΣ ͤ͊ͯ;ͤͦ-͔ͭͻ͙ͤ;͔ͫͯ͟ΌΣ ͍͔͔ͪ͊͊ͭ͘͟͡͡ΈͤͯΌ ͙ ͎͒ͪͯͯΌ ͙ͤͺͦͪͣ͊ͼ͙ΌΦ ˤ͔͊͒͡͡Έͼ͙͊ͣ Ή͙ͭͻ 
͋͊͘ ͒͊ͤͤ·ͻ Ύ͍͡ΎΌͭͫΎ ͊͟͟ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙Σ ͍ ͭͦͣ ;͙͔ͫ͡ ͙ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͔ ͎ͦͪ͊ͤ·Σ ͭ͊͟ ͙ ;͊ͫͭͤ·͔ ͙͡ͼ͊Φ 
˽͔͍͔͙͔ͪ͒ͦͫͭ͊ͤ͡ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͎ͯͫͯ͡ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͊͟͟ ͤ͊ ͚ͨ͊ͭͤͦ͡Σ ͭ͊͟ ͙ ͤ͊ ͔͍͔͚͋ͦͣ͒ͤͦ͘͘͘ ͍͔ͦͫͤͦΦ 
˿͔͎ͦ͒ͤΎ΄͔͔ͤ ͫͦͫͭͦΎ͙͔ͤ ͙ ͙͍ͫͦ͗͡΄͔͔ͫΎ ͔͙͔ͨͦͦ͗ͤ͡ ͫ ͚ͪ͊ͪ͊͋ͦͭͦ͘͟ ͙͍ͤͦͪͣ͊ͭͤͦ-͍͍͚ͨͪ͊ͦͦ ͋͊͘·Σ ͔͎͙ͪͯͪͯ͡Ό΅͔͚ 
͙͔͙͔ͨͪͣͤͭ͡Έͤͦ ͟ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ ͍ͦͨͪͦͫ· ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦ ͔ͤ ͍͔ͦͭ;͊Όͭ 
͔͍͙ͭͪ͋ͦ͊ͤΎͣΦ 

˹͔ͦ͋ͻ͙ͦ͒ͣͦ ͫ;͙ͭ͊ͭΈ ͚ͦ͒ͤͦ ͙͘ ͎͍͊ͤ͡·ͻ ͊͒͊͘; ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͍͔͔͔ͫͫͭͦͪͦͤͤ ͔͚͍͙͔ͫͦ͒ͫͭ 
͍͙͙ͪ͊ͭ͘Ό ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ ͫ ͯ;͔ͭͦͣ ͫͦ͋͡Ό͔͙͒ͤΎ ͋͊͊ͤͫ͊͡ ͙͔͔͍ͤͭͪͫͦ ͔͍ͦͨͪ͊ͭͦͪͦ ͔͔ͭ͡ͺ͚ͦͤͤͦ ͔͙ͫͭ ͦ͋΅͔͎ͦ 
ͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙ ͙͔͔ͤͭͪͤͭ-͍͚͔͍ͨͪͦ͊͒ͪͦΣ ͪ͊ͫ΄͙͔͙ͪͤΎ ͔ͤͦͣͤ͊ͭͯͪ͟͡· ͙ ͊͟;͔͍ͫͭ͊ ͎ͯͫͯ͡Σ ͍ ͭͦͣ ;͙͔ͫ͡ ͪ͊ͫ΄͙͔͙͔ͪͤ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͎ͯͫͯ͡Σ ͍͔͔͙ͤ͒ͪͤΎ ͔ͣͪ ͨͦ ͊͘΅͙͔ͭ ͙ͤͺͦͪͣ͊ͼ͙͙ ͦͭ ͔ͤͫ͊ͤ͟ͼ͙͙͍͎ͦͤͪͦ͊ͤͤͦͦ ͒ͦͫͭͯͨ͊Σ 
͔͔ͦ͋ͫͨ;͔͙ͤΎ ͔͍͙͚ͭͪ͋ͦ͊ͤ /htaΦ  

оΦ ˿˻˿́˻̒˹ˮ˩ ˾ˢ˭ˤˮ́ˮ̒ ˮ˹̅˻˾˸ˢ̇ˮ˻˹˹˻-˴˻˸˸̂˹ˮ˴ˢ̇ˮ˻˹˹̍̆ ́˩̆˹˻˶˻˥ˮ˯ 

 ̂ ͍͔ͪͦͤΈ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͟·͎ͪ·͎ͫͦͦ͘͟ ͦ͋΅͔͍ͫͭ͊ ͨͦ ͍͔͙ͫͪ͊ͤͤΌ ͫ ͍͙ͪ͊ͭ͘·͙ͣ ͙ͫͭͪ͊ͤ͊ͣ ˭͊ͨ͊͒͊ ͍ͫͦͫͭ͊͡Ύ͔ͭ ͙͡΄Έ 
5-тΣр ͨͪͦͼ͔ͤͭ͊Φ ˽͊ͪ͟ ͍·;͙͙͔ͫͭ͡͡Έͤ·ͻ ͣ͊΄͙ͤ ͍ ͫͺ͔͔ͪ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͨͦ ͫͦͫͭͦΎ͙ͤΌ ͤ͊ м Ύ͍ͤ͊ͪΎ 
нллм ͎ͦ͒͊ ͨͦ ͒͊ͤͤ·ͣ ˸͙͙͔͍ͤͫͭͪͫͭ͊ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͍ͫͦͫͭ͊͡Ύ͡ ͦͦͦ͟͡ р 
ͭ·ͫΎ; ͔͙͙͒ͤͼΣ ͤͦ с҈ - ͔͍ͯͫͭ͊ͪ΄͙͔ ͔͙ͣͦ͒͡ ͔ͨͪͫͦͤ͊͡Έͤ·ͻ Ή͔ͭͪͦͤͤͦ͟͡-͍·;͙͙͔ͫͭ͡͡Έͤ·ͻ ͣ͊΄͙ͤ ό˽̏ˤ˸ύ ͙ͭͨ͊ L.a 
˾˿ нус ͙ ͙ͣ ͨͦ͒ͦ͋ͤ·͔Σ у҈ - 386, 26% - пус ͙͍ͭͨͦΣ сл҈ - ͫ ͍͔͔ͦͪͣͤͤ·͔ ˽̏ˤ˸ ͙ͭͨ͊ ϦtŜƴǘƛǳƳϦΦ 

˿͍͚ͦͫͭ͊ͤͦ ;͊ͫͭΈΌ ͔͎͙ͫͭͪ͊ͭ;͔͙ͫ͟ͻ ͔͍ͪͫͯͪͫͦ ͫͭͪ͊ͤ· ͙ ͍͔͔ͦ͒ͤͦͪͣͤͤͦ ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· Ύ͍͡ΎΌͭͫΎ 
͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͔ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͔ͪͫͯͪͫ·Φ ˭͊ ͔͔͔ͨͦͫ͒ͤ͡ ͍͔ͪͣΎ ͋·͙͡ ͫͦ͒͊ͤ͘· ͙͔ͭ͊͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͔ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͔ͪͫͯͪͫ·Υ ͋͊͘· ͒͊ͤͤ·ͻ Ϧ˭͔͊ͦͤͦ͒͊ͭ͟͡Έͤ·͔ ͙ ͙͍ͤͦͪͣ͊ͭͤ·͔ ͊ͭ͟· ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ϦΣ 
Ϧ˹͎͙͊ͦ͡ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Ϧ ό͍͔͔ͤͫͤͦ ͦͦͦ͟͡ мл ͭ·ͫΎ; ͔͍͒ͦͯͣͤͭͦ͟ύΣ Ϧ˾͔ͫͯͪͫ· ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Ϧ 
όͨͦͫͭͦΎͤͤͦ ͙͙͔͊ͭͯ͊ͪͯͭͫ͘͟͡Ύ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͦ нсл ͭ·ͫΎ;͊ͻ ͔͙ͨͪ͒ͨͪΎ͙͚ͭ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ύΣ 
Ϧ˩͙͒ͤ·͚ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͔ͪͫͭͪ ͔͙ͨͪ͒ͨͪΎ͙͚ͭ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Ϧ ό͍͔͔ͤͫͤ· ͫ 
͙͍͔͙͔ͨͪͫͦͤͣ ͙ͯͤ͊͟͡Έ͎ͤͦͦ ͦ͒͊͟ ͔͔͋ͦ͡ слл ͭ·ͫΎ; ͫͯ͋Ά͔͍ͭͦ͟ ͻͦ͘Ύ͚͍͔͚ͫͭͤͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭύ ͙ ͎͙͔͒ͪͯΦ 

ˤͦ ͍͔ͫͻ ͙͙͔͍ͣͤͫͭͪͫͭ͊ͻΣ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͙͔ͦͣͭͭ͊͟ͻ ͙ ͙͙͙͍͊͒ͣͤͫͭͪ͊ͭͤ·ͻ ͍͔͍͒ͦͣͫͭ͊ͻ ͔ͯ͗ ͫͯ΅͔͍ͫͭͯΌͭ ͙͙͡ 
ͫͦ͒͊͘ΌͭͫΎ Ή͔ͭͪͦͤͤ͟͡·͔ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͔ͪͫͯͪͫ·Σ ͍ ͦͭͦͪ͟·ͻ ͙͔͔͍͊ͤͭͪͫͦ͊ͤ͘· ͎ͦͪ͊ͤ· ͙͙͔ͫͨͦͤͭ͡͡Έ͚ͤͦ ͙ 
͔͊ͦͤͦ͒͊ͭ͘͟͡Έ͚ͤͦ ͍͙͊ͫͭ͡Φ ˹͔͔͔͔ͦͨͪ͒ͤͤͦͫͭ͡Έ ͍͍͚ͨͪ͊ͦͦ ͙ ͺ͙͍ͤ͊ͤͫͦͦ-Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͍ͦͫͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͪ͊ͤ͘·ͻ 
ͫͯ͋Ά͔͍ͭͦ͟ ͍ ͫͺ͔͔ͪ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͙͍͙ͨͪͦ͒ͭ ͟ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦͣͯ ͙ͣͦͤͦͨͦͣͯ͘͡ ͍͔ͯͨͪ͊ͤ͡;͔͙ͫ͟ͻ ͙ 
͔ͦͣͣͪ͟;͔͙ͫ͟ͻ ͫͭͪͯͭͯͪ͟ ͤ͊ ͦͭͪ͟·ͭ·͔ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͔ͪͫͯͪͫ· ͦ͋΅͔͎ͦ ͨͦ͡Έ͍͙ͦ͊ͤ͘ΎΣ ͔ͦ͋ͫͼ͔͙͍͙͔ͤ͊ͤ ͍͚ͭͦ͊ͪͤͦ 
͙͙ͫͭͦͣͦͫͭ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦ ͎͍ͦͫͯ͒͊ͪͫͭ͊Σ ͊ ͔ͭ͊͗͟ ͎͙ͦͪ͊ͤ;͔͙͔ͤ ͍ͨͪ͊͊ ͤ͊ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͒͡Ύ ͋ͦ͡Έ΄͙͍ͤͫͭ͊ ͎ͪ͊͗͒͊ͤΦ 

˹͙͔͔͊͋ͦ͡ ͔͚ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤͦ ͔ͦͨͪ͊ͼ͙͚ͦͤͤͦ ͔͚ͫͪ͒ͦ ͒͡Ύ ͦͣͨ͟ΈΌ͔͍ͭͪͦ ͦͫͭ͊ΌͭͫΎ ͫͭ͊ͪ·͔ ͍͔͙͙ͪͫ a{5h{ ͙ 
²ƛƴŘƻǿǎ оΦȄΦ ͍͔͙̂͡;͔͙͔ͤ ͙ͦ͟͡;͔͍ͫͭ͊ ͔͙͔͔͚ͨͦͭͪ͋ͭ͡Σ ͙͔ͨͪͣͤΎΌ΅͙ͻ ͍͔͔ͫͦͪͣͤͤ·͔ ͔ͦͨͪ͊ͼ͙ͦͤͤ·͔ ͙͔ͫͫͭͣ· 
²ƛƴŘƻǿǎ фуΣ ²ƛƴŘƻǿǎ нллл ͙ ²ƛƴŘƻǿǎ b¢Σ ͦͭͦͪ͟·͔ ͒͊Όͭ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͪ͊͋ͦͭ͊ͭΈ ͍ ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ ͔ͫͭΎͻΣ ͙͔͒ͭ 
ͦ;͔ͤΈ ͣ ͔͔͒ͤͤͦ͡ ͙ ͍ͫͦͫͭ͊͡Ύ͔ͭ мл-мр ͨͪͦͼ͔͍ͤͭͦΦ 

˸͔͔͒ͤͤͦ͡ ͙͔͒ͭ ͔͔͙͔ͨͪͦͪͤͭ͊ͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ͤ͊ ͍͔͔ͫͦͪͣͤͤ·͔ ͙͔ͤͫͭͪͯͣͤͭ͊͡Έͤ·͔ ͔͍ͫͪ͒ͫͭ͊ ͙ͫͦ͒͊ͤ͘Ύ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣΣ ͋͊͘ ͙ ͍͋͊ͤͦ͟ ͒͊ͤͤ·ͻΣ ͙ͭ͊͟ͻ ͊͟͟ hǊŀŎƭŜΣ LƴŦƻǊƳƛȄΣ {ȅōŀǎŜ ͙ ͭΦ ͨΦΣ ͔͙ͨͪͣͯ΅͔͍͔ͫͭͤͤͦ 
͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͔͍ͯͫͭ͊ͪ΄͙͔ ͔͍ͫͪ͒ͫͭ͊ ͙ͭͨ͊ /ƭƛǇǇŜǊΣ CƻȄtǊƻ ͙ ͎͙͔͒ͪͯΦ ˹͊ ͙ͤͦͣ͘͟ ͍͔ͯͪͦͤ ͤ͊ͻ͙ͦ͒ͭͫΎ Ϧ͍͔ͦͦͪͯ͗ͤͤͦͫͭΈϦ 
ͪ͊ͪ͊͋ͦͭ͘;͙͍ͦ͟ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙͙ͣ ͙͔ͤͫͭͪͯͣͤͭ͊͡Έͤͦ-͔ͭͻ͎͙ͤͦͦ͡;͔͙͙ͫͣ͟ ͔͍͙ͫͪ͒ͫͭ͊ͣ ͔͙ͨͦ͒͒ͪ͗͟ ͙͔͔͙͙ͤ͗ͤͪ 
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͙ͫͦ͒͊ͤ͘Ύ ͫͦ͗ͤ͡·ͻΣ ͔͔͔ͪ͊ͫͨͪ͒ͤͤ͡·ͻ ͙ͨͪ͊͒ͤ͟͡·ͻ ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ ͙͔ͫͫͭͣΦ 

ˤ ͎͍͔ͦͫͯ͒͊ͪͫͭ ͔ͫͦ͒͊ͭͫ͘ΎΣ ͪ͊ͪ͊͋͊ͭ͘·͍͔͊ͭͫΎ ͙͙͡ ͙͔ͨ͊ͤͪͯͭͫ͡Ύ ͪ͊ͪ͊͋ͦͭ͊ͭ͘Έ ͔ͤͫͦ͟͡Έͦ͟ ͍͔͍͔͒ͦͣͫͭͤͤ·ͻ ͙ 
͔͍͔͍͔ͣ͗͒ͦͣͫͭͤͤ·ͻ ͙͔ͫͫͭͣΥ ˸͙͙͔͍ͤͫͭͪͫͭ͊ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Σ ˸͙͙͔͍ͤͫͭͪͫͭ͊ 
ͺ͙͍ͤ͊ͤͫͦ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Σ ˸͙͙͔͍ͤͫͭͪͫͭ͊ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͙ ͯ͟͡Έͭͯͪ· ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Σ 
˸͙͙͔͍ͤͫͭͪͫͭ͊ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Σ ˹͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͙͙ͫͭ͊ͭͫͭ;͔͎ͫͦͦ͟ ͙͔ͦͣͭͭ͊͟ ˴·͎ͪ·͚ͫͦ͘͟ 
˾͔͙͙ͫͨͯ͋͟͡ Ή͔͎͔͙ͤͪͭ;͔͚ͫͦ͟ ͙ͦͭͪ͊ͫ͡ ͙ ͔ͤͦͭͦͪ͟·ͻ ͎͙͒ͪͯͻ ͙͙͔͍ͣͤͫͭͪͫͭΣ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͙͔͍ͦͣͭͭͦ͟ ͙ 
͙͙͙͍͊͒ͣͤͫͭͪ͊ͭͤ·ͻ ͍͔͍͒ͦͣͫͭ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Φ ˹ͦ ͔ͫͭΈ ͙ ͙͔ͭ͊͟Σ ͦͭͦͪ͟·͔ ͔ͤ ͙͔ͣΌͭ ͔ͫͪΈ͔͚ͤͦ͘ 
͍͙͙͍͚͊ͭͦͣ͊ͭͪͦ͊ͤͤͦ͘ ͙͔ͫͫͭͣ·Φ 

ˣͦ͡Έ΄͙͍ͤͫͭͦ ͙͍ͦͪͨͦͪ͊ͭͤ͟·ͻ ͍͙͙͍͊ͭͦͣ͊ͭͪͦ͊ͤͤ͘·ͻ ͙͔ͫͫͭͣ Ύ͍͡ΎΌͭͫΎ ͙ͦͭ͡;ͤ·͙ͣ ͫ ͭͦ;͙͟ ͔͙ͪͤ͘Ύ ͊͟͟ ͎͊ͨͨ͊ͪ͊ͭͤͦͦΣ 
ͭ͊͟ ͙ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎΦ ˻͔ͫͦ͋ͤͤͦ Ήͭͦ ͔͊ͫ͊ͭͫ͟Ύ ͙ͨͪ͊͒ͤ͟͡·ͻ ͊͒͊͘;Φ ˽ͦΉͭͦͣͯ ͍ ͔͒͊ͤͤͦ ͍͔ͪͣΎ 
͔͔ͦ͋ͫͨ;͔͙͔ͤ ͍͙͔͊ͣͦͦ͋ͣͤ͊͘ ͔ͣ͗͒ͯ ͎͙ͦͪ͊ͤ͊ͣ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͍͙͊ͫͭ͡ ͔͙͍͚ͦͨͪ͊ͭͤͦ ͙ͤͺͦͪͣ͊ͼ͙͔͚ ͍͍͙͒ͯ ͔͔ 
͔͙͍͙ͤͫͭͪͯͭͯͪͪͦ͊ͤͤͦͫͭ͟ ͙ ͔͎͍͙ͤͫͦ͊ͫͦ͊ͤͤͦͫͭ͡ ͺ͍ͦͪͣ͊ͭͦ Ύ͍͡Ύ͔ͭͫΎ ͍͒ͦͦ͡Έͤͦ ͚ͫͦ͗ͤͦ͡ ͔͚ͨͪͦ͋ͣͦ͡Φ ˻͋΅͊Ύ 
͙ͤͺͦͪͣ͊ͼ͙Ύ ͔͙ͨͪͣͯ΅͔͍͔ͫͭͤͤͦ ͔ͨͦͫͭͯͨ͊ͭ ͍ ͔ͤͺ͙͍ͦͪͣ͊ͦ͊ͤͤͦͣ͘͡ ͍͙͔͒Σ ͍ ͙ͪ͊͘͡;ͤ·ͻ ͺ͙͙͘;͔͙ͫ͟ͻ ͺͦͪͣ͊ͻ όͦͭ 
Ή͔ͭͪͦͤͤ͟͡·ͻ ͍ͫͦ͒ͦ͟ ͒ͦ ͔ͨ;͊ͭͤ·ͻ ͙͙͚͒͊ͤ͘ύΦ 

ˤ͔ͫ Ήͭͦ ͍͙͍͔ͦ͋ͯͫͦ͊ͭͫ͡͡ΎΣ ͍ ;͙͊ͫͭͤͦͫͭΣ ͔͔ͣ͒ͤͤ͡·ͣ ͍͔͙͔ͦͫͦͤͣ ͔͔͙͍ͨͪͫͨͭͤ͟·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ 
ό͔͔͒͊͡ - ˮ́ύΣ ͟ ͭͦͣͯ ͔͗ ͔ͦͫͦ͗ͤͤͤ͡·ͣ ͍͍͙͒ͯ ͔ͤ͒ͦͫͭ͊ͭͦ;͙ͤͦͫͭ ͙ ͔ͤͨͦͤͦͭ͡· ͙͔ͫͫͭͣ· ͎͙͍͊ͪͣͦͤͦ͊ͤͤ͘·ͻ ͫ 
͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͙ͣ ͙ͫͭ͊ͤ͒͊ͪͭ͊ͣ ͍ ͫͺ͔͔ͪ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Σ ͙͘-͊͘ ;͔͎ͦ ͔ͪͦ͘͟ ͔ͯͣͤΈ΄͔͊ͭͫΎ 
͔ͦͤͯͪͤͭͦͫͨͦͫͦ͋ͤͦͫͭ͟͟Έ ͔ͦͭ;͔͍͔ͫͭͤͤ·ͻ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͙ ͎ͨͪͦͪ͊ͣͣͤ·ͻ ͍ͨͪͦ͒ͯͭͦ͟ ͤ͊ ͙͍ͣͪͦͦͣ ͪ·͔ͤ͟Φ ˹·͔ͤ ͍ 
˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡ ͙ͦ͟͡;͔͍ͫͭͦ ͍ͫͭ͊ͤ͒͊ͪͭͦ ͨͦ ˮ́ ͍ͫͦͫͭ͊͡Ύ͔ͭ ͔͔͔ͣͤ м-͎ͦ ͨͪͦͼ͔ͤͭ͊ ͦ͋΅͔͎ͦ ͙ͦ͟͡;͔͍ͫͭ͊ 
͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͍ͫͭ͊ͤ͒͊ͪͭͦΣ ͍ ͭͦ ͍͔ͪͣΎ ͊͟͟ ͍ ͎͙͒ͪͯͻ ͫͭͪ͊ͤ͊ͻ Ήͭ͊ ͒ͦ͡Ύ ͔͍ͨͪ·΄͔͊ͭ мл ͨͪͦͼ͔͍ͤͭͦΦ ˴ ͭͦͣͯ ͔͗ 
͔ͭͣͨ· ͍͙͙ͪ͊ͭ͘Ύ ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͙ͫͭ͊ͤ͒͊ͪͭ͊͘ͼ͙͙ ͍ ͙ͦ͋͊ͫͭ͡ ˮ́ Ύ͍͡ΎΌͭͫΎ ͔͔ͦͨͪ͗͊Ό΅͙͙ͣ ͙͔ͦͭͤͦͫͭ͡Έͤͦ ͎͙͒ͪͯͻ 
͔͚ͦͭͪ͊ͫ͡ ͙ ͔͔͎͗ͦ͒ͤͦ ͍ͦͪ͊ͫͭ͊͘Όͭ ͤ͊ мл-мр ͨͪͦͼ͔͍ͤͭͦΦ ˹͊ ͔͎ͫͦ͒ͤΎ΄͙͚ͤ ͔͒ͤΈ ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͔͚ ͨͦ 
͙ͫͭ͊ͤ͒͊ͪͭ͊͘ͼ͙͙ όL{hύ ͪ͊ͪ͊͋ͦͭ͊ͤͦ͘ ͙ ͙ͨͪͤΎͭͦ ͔͔͋ͦ͡ мплл ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͻ ͍ͫͭ͊ͤ͒͊ͪͭͦ ͨͦ ˮ́Σ ͫͭͦ͡Έͦ͟ ͔͗ 
ͪ͊ͪ͊͋͊ͭ͘·͍͔͊ͭͫΎΦ ˢ ͍ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡ ͊͘ ͔͙ͨͪͦ͒ ͫ мффн ͨͦ мффт ͎ͦ͒· ͪ͊ͪ͊͋ͦͭ͊ͤͦ͘ ͙ ͍͔͔ͤ͒ͪͤͦ ͙͡΄Έ н 
͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͫͭ͊ͤ͒͊ͪͭ͊ ͨͦ ˮ́Σ ͔͙ͨͪͣͯ΅͔͍͔ͫͭͤͤͦ ͔͙͎͙ͭͪͣͤͦͦ͡;͔͙ͫ͟ͻΦ ́͊ͯ͟Ό ͔͎͙͍ͤ͊ͭͤͯΌ ͔͔ͭͤ͒ͤͼ͙Ό 
͍͙ͦͭͫͭ͊͊ͤΎ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͦͭ ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͍ͯͪͦͤΎ ͍͙͙ͪ͊ͭ͘Ύ ͙ͫͭ͊ͤ͒͊ͪͭ͊͘ͼ͙͙ ͍ ͫͺ͔͔ͪ 
͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͤͯ͗ͤͦ ͙͍ͫͨͪ͊͡ΎͭΈΦ 

ˤ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡ ͦͫͯ΅͔͍ͫͭ͡Ύ͙ͫ͡Έ ͔͔͔ͦͨͪ͒ͤͤ͡·͔ ͔͙ͣͪͦͨͪΎ͙ͭΎ ͨͦ ͔͚ͦͣͨͫͤͦ͟͟͡ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙͙Σ 
Ή͔͙ͭͪͦͤ͊͘͟͡ͼ͙͙Σ ͦͣͨ͟ΈΌ͔͙ͭͪ͊͘ͼ͙͙ ͍ ͙͍͍͔ͨͪͦͦ͒ͫͭͤͤ͘·ͻ ͙ ͔͙͍͍͔ͤͨͪͦͦ͒ͫͭͤͤ͘·ͻ ͫͺ͔ͪ͊ͻΥ ͍͙͍ͪ͊͊͊ͫ͘͡Έ ͔ͫͭΈ 
͔͙ͨͪ͒ͨͪΎ͙͚ͭ ͙͔͙ͨͪ͋ͦͪͦͫͭͪͦͤΎ ͙ Ή͔͚ͭͪͦͤͤͦ͟͡ ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡ ό͙ͦͤ ͔ͫͭΈ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ ͍ͦ ͍͔ͫͻ ͪͯͨͤ͟·ͻ 
ͨͪͦͣ·΄͔ͤͤ͡·ͻ ͼ͔ͤͭͪ͊ͻύΣ ͤ͊͘;͙͔ͭ͡Έ͔ͤͦ ͙ͦ͟͡;͔͍ͫͭͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ͙͔͊ͤͣ͊ͭͫ͘Ύ ͚ͪ͊ͪ͊͋ͦͭͦ͘͟ ͎ͨͪͦͪ͊ͣͣͤ·ͻ 
͍ͨͪͦ͒ͯͭͦ͟Σ ͫͯ΅͔͍ͫͭͯΌͭ ͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·͔ ͤ͊ͯ;ͤͦ-͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͙͔ͫ͟ ͙͙ͤͫͭͭͯͭ·Σ ͔ͨͪͦͭͤͦ͟-͙͔ͦͤͫͭͪͯͭͦͪͫ͟͟͟ 
͋ΌͪͦΦ ˨͔͚͍͔ͫͭͯͭ ͙͔ͫͫͭͣ͊ ͔͍͙ͫͪͫͤ·ͻ ͔͙ͨͪ͒ͨͪΎ͙͚ͭΣ ͦͭͦͪ͟·͔ Ύ͍͡ΎΌͭͫΎ ͍͚ͫͦͫͭ͊ͤͦ ;͊ͫͭΈΌ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ 
͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟·Σ ͤͦ ͔͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͎͙ͦͪ͊ͤ;͔ͤ·Φ 

˽͔ͪͦͭ͟· ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͪ͊ͪ͊͋͊ͭ͘·͍͙͊ͫ͡Έ ͍ͦ ͎͙ͣͤͦͻ ͦͭͪ͊ͫ͡Ύͻ ͙ ͔͙͙ͭͪͪͭͦͪ͊͡Έͤ·ͻ ͍͔ͤ͘ΈΎͻ ͨͦ 
ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ·ͣ ͙ ͙ͨͪ͊͒ͤ͟͡·ͣ ͎ͨͪͦͪ͊ͣͣ͊ͣΦ ˤ͔ͫ Ή͙ͭ ͎ͨͪͦͪ͊ͣͣ· ͍·ͨͦͤ͡Ύ͙ͫ͡Έ ͍ ͍͙ͯͫͦ͡Ύͻ ͎͙ͦͪ͊ͤ;͔ͤͤ·ͻ 
ͺ͙͍ͤ͊ͤͫͦ·ͻ ͔͍ͪͫͯͪͫͦΣ ͔ͪ͊ͪͦͤͤͤͦ͘͘Σ ͔͋͘ ͫͦ͋͡Ό͔͙͒ͤΎ ͔͙͚͒ͤͦ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͤ͊ͯ;ͤͦ-͔ͭͻ͙ͤ;͔͚ͫͦ͟ ͙͙͙ͨͦͭ͟͡ ͙ 
͙ͦͦͪ͒ͤ͊͟ͼ͙͙Σ ͙͍͔ͨͪ͡;͔͙ͤΎ ͔ͤ͊͒͗͊͡΅͙ͣ ͦ͋ͪ͊ͦͣ͘ ͟ ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ·ͣ ͊͒͊͘;͊ͣ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙ͻ ͎͍ͦͪ͊ͤͦ 
͍͔͙ͯͨͪ͊ͤ͡ΎΣ ͍ ;͙͊ͫͭͤͦͫͭ ͔͎͙͙ͪͦͤ͊ͣΣ ;ͭͦ ͍͔ͨͦͦ͟͡͡ ͤ͊͘;͙͔ͭ͡Έͤ·͔ ͫͦͼ͙͊͡Έͤͦ-Ή͙ͦͤͦͣ͟;͔͙͔ͫ͟Σ ͣͦͪ͊͡Έͤ·͔ ͙ 
͎͙͔͒ͪͯ ͯ͋·͙ͭ͟Φ 

ˮͤͺͦͪͣ͊ͼ͙Ύ - ͍͊͗ͤ·͚ ͔ͪͫͯͪͫ ͫͦͼ͙͊͡Έͤͦ-Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͍͙͙ͪ͊ͭ͘Ύ ͎͍ͦͫͯ͒͊ͪͫͭ͊Φ ˿͔͔ͭͨͤΈ ͍͔͙͊͒ͤ͡Ύ ͫͦͼ͙͊͡Έ͚ͤͦΣ 
Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟Σ ͤ͊ͯ;͚ͤͦ ͙ ͔ͭͻ͙ͤ;͔͚ͫͦ͟ ͙ͤͺͦͪͣ͊ͼ͙͔͚Σ ͫͨͦͫͦ͋ͤͦͫͭΈ ͙ͻ ͍͔͍͔͔͎ͫͦͪͣͤͤͦͦ ͙͊ͤ͊͊͘͡ ͙ ͎ͨͪͦͤͦ͊͘ 
͔͔ͦͨͪ͒͡Ύ͔ͭ ͍͙ͦͣͦ͗ͤͦͫͭ͘ Ήͺͺ͔͙͍͎ͭͤͦͦ͟ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͎͍ͦͫͯ͒͊ͪͫͭͦͣΦ 

˶ͯ;΄͙͔ ͙͙ͨͦͭ͡;͔͙͔ͫ͟ ͔ͪ΄͔͙ͤΎ ͔ͭͪ͋ͯΌͭ ͯ͡;΄͔͚ ͙ͤͺͦͪͣ͊ͼ͙͙ ͙ ͯ͡;΄͔͎ͦ ͊͟;͔͍ͫͭ͊ ͙ͤͺͦͪͣ͊ͼ͙͙Φ ˸͙ͪ ͍͔ͫͭͯͨ͊ͭ ͍ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͯΌ Ήͪͯ ͙ ͒͡Ύ ͙͔͎ͤͭͪ͊ͼ͙͙ ͍ ͙͍͔ͣͪͦͦ Ή͙ͦͤͦͣ͟;͔͔ͫͦ͟ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͙͔͗ͤͤͤͦ͘ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ 
͍͔͙͔͊͒ͤ͡ ͍͔͔ͫͦͪͣͤͤ·͙ͣ ͙ ͔͔͙͍ͨͪͫͨͭͤ͟·͙ͣ ͔͍͙ͫͪ͒ͫͭ͊ͣ ͙ ͔ͭͻ͎͙ͤͦͦ͡Ύ͙ͣ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Φ 

˨ͦͫͭͯͨͤͦͫͭΈ ͙ ͦͭͪ͟·ͭͦͫͭΈ ͙ͤͺͦͪͣ͊ͼ͙͙ ͒͡Ύ ͦ͋΅͔͍ͫͭ͊ ͔ͭ͊͗͟ ͍͊͗ͤ· ͒͡Ύ ͎͔͙ͯͯ͋ͤ͡͡Ύ ͨͪͦͼ͔͍ͫͫͦ ͔͙͒ͣͦͪ͊ͭ͊͘͟ͼ͙͙ 
ͤ͊΄͔͚ ͔͙͙ͪͫͨͯ͋͟͡Φ ˨͔͊͗ ;͙͊ͫͭ;ͤ͊Ύ ͙ͤͺ͙͍ͦͪͣͪͦ͊ͤͤͦͫͭΈ ͦ͋΅͔͍ͫͭ͊ ͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͍͊ͫͭͤ͡·ͻ ͫͭͪͯͭͯͪ͟ ͍·͘·͍͔͊ͭ 
ͦͭͤͦ΄͔͙ͤΎ ͍͔͙͒ͦͪΎ ͟ ͍͙͊ͫͭ͡Φ ˻ͭͪ͟·ͭͦͫͭΈ ͎͔ͪ͊ͫͨͦ͊͊ͭ͡ ͟ ͔͔ͫ͋Φ 

˾͍͙͙͔͊ͭ͘ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͎ͯͫͯ͡ ͒͡Ύ ΄͙͙ͪͦ͟ͻ ͫͦͼ͙͊͡Έͤ·ͻ ͔͍ͫͦ͡ ͦ͋΅͔͍ͫͭ͊Σ ͒͡Ύ ͍͊ͫͭͤ͡·ͻ ͫͭͪͯͭͯͪ͟ ͍ ͼ͔͡Ύͻ 
͔͔͋ͦ͡ Ήͺͺ͔͙͍͎ͭͤͦͦ͟ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͎͍ͦͫͯ͒͊ͪͫͭͦͣ ͔͍ͤͦͣͦ͗ͤͦ͘ ͔͋͘ ͍͙͙ͪ͊ͭ͘Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣ ͙ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦΦ ͍͔̂ͪͦͤΈ ͍͙͙ͪ͊ͭ͘Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣ ͤ͊ ͔͋͊͘ ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ 
͔͔ͦͨͪ͒͡Ύ͔ͭ ͍͔ͯͪͦͤΈ ͍͙͙ͪ͊ͭ͘Ύ ͦ͋΅͔͍ͫͭ͊ ͍ ͼ͔ͦͣ͡Φ 

˻͋Ύ͊ͤͤͦͫͭ͘ΈΌ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ Ύ͍͡Ύ͔ͭͫΎ ͍͔͙͔ͯͫͭ͊ͤͦͤ͡ ͙͙͙ͨͦͭ͟͡ ͙ ͔͎͙͙ͫͭͪ͊ͭ ͍͙͙ͪ͊ͭ͘Ύ 
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͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦ ͙ ͍͙͔͙͔ͨͪͦ͒͗ͤ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣ ͍ ͼ͔͡Ύͻ ͔͔͋ͦ͡ 
Ήͺͺ͔͙͍͚ͭͤͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͫͯ͗͋͡Φ ˮͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ Ύ͍͡ΎΌͭͫΎ ͍͊͗ͤ·ͣ 
͙͔ͤͫͭͪͯͣͤͭͦͣ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊ ͔ͣ͗͒ͯ ͍͊ͫͭ͡ΈΌ ͙ ͤ͊ͪͦ͒ͦͣΣ ͔ͣ͗͒ͯ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭͦͣ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͙ 
͔͎ͦ ͎͔͙͊ͤͭ͊ͣΦ 

˽͔͙͔ͪ͒ͤͭ͘ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Σ ˢΦˢ͔͍͊͟Σ ͋ͯ͒ͯ;͙ ͯ;͔ͤ·ͣΣ ͻͦͪͦ΄ͦ ͙ͨͦͤͣ͊Ό΅͙ͣ ͪͦ͡Έ ͙ ͤ͊͘;͔͙͔ͤ 
͙ͤͺͦͪͣ͊ͼ͙͙ ͍ ͍͔͔ͫͦͪͣͤͤͦͣ ͦ͋΅͔͍͔ͫͭΣ ͍͔͎ͫ͒͊ ͔ͯ͒͡Ύ͔ͭ ͙ͫ͟͡Ό;͙͔ͭ͡Έ͔ͤͦ ͍͙͙͔ͤͣ͊ͤ ͙ͫͦ͒͊ͤ͘Ό ͍ ͔ͫͭͪ͊ͤ 
͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟·Φ ˭͊ Ή͙ͭ ͎ͦ͒· ͔ͫ͒͊ͤͦ͡ ͔ͤͣ͊ͦ͡Φ 

͔̂͗ ͫͦ͒͊ͤ͘· ͙ ͺͯͤ͟ͼ͙͙ͦͤͪͯΌͭ ͍·;͙͙͔ͫͭ͡͡Έͤ·͔ ͙ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͼ͔ͤͭͪ·Σ ͫͯ͗͋͡· ͙ ͔͔͙ͨͦ͒ͪ͊͒ͤ͘͡Ύ ͫ͋ͦͪ͊Σ 
͙ͦ͋ͪ͊͋ͦͭ͟ ͙ ͻ͔͙ͪ͊ͤͤΎ ͙ͤͺͦͪͣ͊ͼ͙͙Σ ͋͊͘· ͒͊ͤͤ·ͻΣ ͎ͨͪͦͪ͊ͣͣͤ·͔ ͔͍ͫͪ͒ͫͭ͊ ͙ ͔ͦͣͨͫ͟͟͡·Σ ͫͯ͗͋͡· ͍͙ͨͦͫͭ͊͟Σ 
͔ͪͣͦͤͭ͊ ͙ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ ͔͍ͫͪ͒ͫͭ ͍·;͙͙͔ͫͭ͡͡Έ͚ͤͦ ͔ͭͻ͙͙ͤ͟Σ ͙͔ͫͫͭͣ· ͎͍͙ͨͦ͒ͦͭͦ͟ ͍͊͒ͪͦ͟Φ 

˸͙͙͔͍ͤͫͭͪͫͭ͊Σ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͔ ͙͔ͦͣͭͭ͟· ͙ ͙͙͙͍͊͒ͣͤͫͭͪ͊ͭͤ·͔ ͍͔͍͒ͦͣͫͭ͊ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͦͫͯ΅͔͍ͫͭ͡ΎΌͭ 
ͪ͊͋ͦͭ· ͨͦ ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦ ͙ ͔͙ͨͦͫͭͪͦͤΎ ͙͍ͦͪͨͦͪ͊ͭͤ͟·ͻ ͔͔͚ͫͭΦ 

˽ͦΎ͍͙͙ͫ͡Έ ͔ͦͣͣͪ͟;͔͙͔ͫ͟ ͫͭͪͯͭͯͪ͟·Σ ͔͍ͨͪ͒ͦͫͭ͊͡ΎΌ΅͙͔ ͙ͪ͊͘͡;ͤ·͔ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͨͪͦ͒ͯͭ͟· ͙ ͎͙ͯͫͯ͡Φ 

ˤ ͔ͫͭͪͯͭͯͪ͟ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͔ͭͻ͙͙ͤ͟ ͍ ˴·͎ͪ·͔ͫͭ͊ͤ͘ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͨͪͦ͒ͯ͟ͼ͙Ύ ͎͙ͣͤͦͻ ͍͔͒ͯ΅͙ͻ 
͙͍͙͔͔͚ͨͪͦͦ͒ͭ͘͡ ͦͣͨ͟ΈΌ͔͎ͭͪͤͦͦ ͙ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͎ͦͤͤͦͦ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΦ ˽͍ͦͫͭ͊ͯ͟ ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͔ͭͻ͙͙ͤ͟ 
ͦͫͯ΅͔͍ͫͭ͡ΎΌͭ ͔͔͋ͦ͡ мл ͔ͣͫͭͤ·ͻ ͺ͙ͪͣΣ ͔ͤͦͭͦͪ͟·͔ ͙͘ ͦͭͦͪ͟·ͻ ͎͙͍͙ͦͪ͊ͤͦ͊͘͡ ͔ͭ͊͗͟ ͫ͋ͦͪͯ͟ ͔ͨͪͫͦͤ͊͡Έͤ·ͻ 
ͦͣͨ͟ΈΌ͔͍ͭͪͦ ͍ ͔ͤͤ͊͘;͙͔ͭ͡Έͤ·ͻ ͙ͦ͟͡;͔͍ͫͭ͊ͻΦ 

ˤ Ύ͍͔ͤ͊ͪ мффт ͎ͦ͒͊ ˽͔͙͔ͪ͒ͤͭ͘ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ˢΦˢ͔͍͊͟ ͍·͙ͫͭͯͨ͡ ͤ͊ ˤ͔͙ͫͣͪͤͦͣ Ή͙ͦͤͦͣ͟;͔ͫͦͣ͟ 
ͺ͔ͦͪͯͣ ͍ ˨͍͔͊ͦͫ ͫ ͒ͦ͊͒ͦͣ͟͡ Ϧ˴·͎ͪ·ͫͭ͊ͤ͘ ͍·͙͔͋ͪ͊ͭ ͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ ͦ͋΅͔͍ͫͭͦϦΣ ͦͭͦͪ͟·͚ ͙͔ͣ͡ ͔ͯͫͨͻ ͙ ͍·͍͊͘͡ 
΄͙͙͚ͪͦ͟ ͔ͪͦͤ͊ͤͫ͘ ͔͙ͫͪ͒ ͯ;͙͍͊ͫͭͤͦ͟ ͺͦͪͯͣ͊Φ 

˽ͦ ͔͎ͦ ͔͗ ͙͙ͤͼ͙͙͍͔͊ͭ ͍ ͔͔͊ͨͪ͡ мффт ͎ͦ͒͊ ͫͦ͒͊ͤ͊͘ ˴͙͙ͦͣͫͫΎ ͨͦ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͙ͨͪ ˽͔͙͔͔ͪ͒ͤͭ͘ ˴·͎ͪ·͚ͫͦ͘͟ 
˾͔ ͙͙ͫͨͯ͋͟͡Σ ͍ͦͫͤͦͤ·͙ͣ ͊͒͊͘;͙͊ͣ ͚ͦͭͦͪͦ͟ Ύ͍͡Ύ͔ͭͫΎ ͔͔͔͙͔ͦͨͪ͒ͤ͡ ͙͙͙ͨͦͭ͟͡ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Σ ͙ͦͦͪ͒ͤ͊͟ͼ͙Ύ ͙ 
ͦͤͭͪͦ͟͡Έ ͙͙͔͍ͣͤͫͭͪͫͭΣ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͙͔͍ͦͣͭͭͦ͟ ͙ ͙͙͙͍͊͒ͣͤͫͭͪ͊ͭͤ·ͻ ͍͔͍͒ͦͣͫͭ ͍ ͫͺ͔͔ͪ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Φ ˽ͦ 
͔ͨͪͦͭͯ͟ UNDP Y¸w фуκлр ͟ ͙͔͔ͫͫͭͣ Ή͔͚ͭͪͦͤͤͦ͟͡ ͨͦ;ͭ· ͒͡Ύ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͨͦ͒͟͡Ό;͔ͤ· ͍͔ͫ 
͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͔ ͫͭͪͯͭͯͪ͟· ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙ ͙͔ͣΌͭ ͒ͦͫͭͯͨ ͍ ͎ͦ͋͊͡͡ΈͤͯΌ ͦͣͨ͟ΈΌ͔ͭͪͤͯΌ ͔ͫͭΈ Ϧˮ͔͔ͤͭͪͤͭϦ όͨͦ͊͟ 
͍͒ͦͦ͡Έͤͦ ͎͙ͦͪ͊ͤ;͔ͤͤ·͚ύΦ 

ˤ ͤ·͔ͤ΄͔͚ͤ ͙ͫͭͯ͊ͼ͙͙ ͔͙͎ͤͨͪ͡Ύ͒ͤͦ ͍·͎͡Ύ͙͒ͭ ͫͦͫͭͦΎ͙͔ͤ ͍͙͙ͪ͊ͭ͘Ύ ͍ͤͦ·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Φ 
˾͙͊͘͡;ͤ·͔ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͔ ͍͔͍͒ͦͣͫͭ͊ ͙ ͯ;͔͔͙ͪ͗͒ͤΎΣ ͎͔͍͊ͤͭͫͭ͊ ͙ ͦͪͨͦͪ͊͟ͼ͙͙ ͙ͫͨͦ͡Έͯ͘Όͭ ͔ͤ 
͙ͯͤͺ͙ͼ͙͍ͪͦ͊ͤͤ·͔Σ ͊ ͍͙ͫͦΣ ;͊ͫͭͦ ͯͫͭ͊ͪͤ͟·͔Σ ͔ͭͻ͎͙͙ͤͦͦ͡Φ ̏ͭͦ ͙͍͙ͨͪͦ͒ͭ ͟ ͦͦͫͫ͊͟͡͡Έͤ·ͣ ͔ͨͦͭͪΎͣ 
͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫ͟ͻ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ͙ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͔͍ͫͪ͒ͫͭΦ ˤ ;͙͊ͫͭͤͦͫͭΣ ͙ͨͪ ͨͦͯ͡;͔͙͙ͤ ͙͍͔͙ͤͫͭͼ͙͚ ͙ 
͔͙͙ͨͦͫͭͪͦͤ ͍͔͍͔͒ͦͣͫͭͤͤ·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣΣ ͙ͨͪ ͺ͙͍͙͙ͦͪͣͪͦ͊ͤ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦ ͙͘-͊͘ 
͍͙ͦͭͫͯͭͫͭΎ ͔ͣͻ͙͍͊ͤͣͦ͘ ͍͙͡Ύ͙ͤΎ ͤ͊ ͦͼ͔ͤͯ͟ ͔͍ͨͪͦͭͦ͟ ͙ ͔͍͔͍͔͚ͣ͗͒ͦͣͫͭͤͤͦ ͙ͦͦͪ͒ͤ͊͟ͼ͙͙ ͔͒ͦͨͯͫ͊ͭͫ͟Ύ 
͔͍͔ͤͦͨͪ͊͒͊ͤͤͦ ͙͍͙͔͒ͯ͋ͪͦ͊ͤ͡ ͙ ͪ͊͋ͪͦͫ͘ ͦͼ͔ͤͦ͟ ͙ͦ͒ͤͻ ͙ ͔ͭͻ ͔͗ ͔͍ͫͪ͒ͫͭ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Φ ˽͙ͪ Ήͭͦͣ 
͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͔ ͔͍ͫͪ͒ͫͭ͊Φ 

˽͍͔͙͔ͦͫͭ͊ͤͦͤͣ͡ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͦͭ мо ͣ͊ͪͭ͊ нллм ͎ͦ͒͊ b фл Ϧ˻ ˸͙͙͔͍͔ͤͫͭͪͫͭ 
ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ϦΣ ˭͊ͦͤͦͣ͟ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ Ϧ˻͋ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Ϧ 
˸͙͙͔͍ͤͫͭͪͫͭͦ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͔͔͔ͦͨͪ͒ͤͦ͡ ͼ͔ͤͭͪ͊͡Έͤ·ͣ ͎ͦͪ͊ͤͦͣ 
͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙ ͔͎͙͍͙ͪͯͪͦ͊ͤ͡Ύ ͒͡Ύ ͦͫͯ΅͔͍͔͙ͫͭͤ͡Ύ ͙͙͔ͫͨͦͤͭ͡͡Έͤͦ-ͪ͊ͫͨͦͪΎ͙͔͒ͭ͡Έͤ·ͻ ͺͯͤ͟ͼ͙͚ 
͍ ͙ͦ͋͊ͫͭ͡ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͙ ͍͔͔͙ͨͪͦ͒ͤΎ ͔͙͚͒ͤͦ ͙͙͙ͨͦͭ͟͡ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͍ ͚͒͊ͤͤͦ 
ͫͺ͔͔ͪΦ ˻͒ͤ͊ͦ͟ ͫͯ΅͔͍ͫͭͯΌ΅͔͔ ͔͙͔ͨͦͦ͗ͤ͡ ͔͒͡ ͍ ͔ͫͭͪͯͭͯͪ͟ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͔ͤ ͍ͨͦͦ͘͡ΎΌͭ 
˸͙͙͔͍ͤͫͭͪͫͭͯ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Σ ͙͍ͨͪ͊ͤͤͦͣͯ͘ ͍͙ͨͪͦͦ͒ͭΈ ͍ ͙͗ͤ͘Έ ͙͔͙͒Σ 
͔͊ͦ͗ͤͤ͘͡·͔ ͍ Ϧ˴ͦͤͼ͔ͨͼ͙͙ ͍͙͙ͪ͊ͭ͘Ύ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͍ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡Ϧ ͍ ͚ͨͦͤͦ͡ ͔͔ͣͪ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ 
͍͚ͫͦ ͍ͭͦͪ;͔͙͚ͫ͟ ͙ ͙͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·͚ ͔ͨͦͭͤͼ͙͊͡ ͙ ͒ͦͫͭ͊ͭͦ;ͤͦ ͦͫͤ͊΅͔ͤͤͯΌ ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ͦͤͤͦ 
͔ͭͻ͙͚ͤͦ͟ ͔͙ͣ͊ͭͪ͊͡Έͤͦ-͔ͭͻ͙ͤ;͔ͫͯ͟Ό ͋͊ͯ͘Φ 

ˤ ͔͙͔ͨͦͫ͒ͤ͡ ͎ͦ͒· ͍͙ͦͤ͊͘͟͡ ͦͫͭͪ͊Ύ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͦͫͤ͊΅͔͙ͤΎ ͫͯ͋Ά͔͍ͭͦ͟ ͺ͙ͦͪͣͪͯΌ΅͔͎ͦͫΎ ͪ·ͤ͊͟ 
͍͔͔ͫͦͪͣͤͤ·͙ͣ ͔͍͙ͫͪ͒ͫͭ͊ͣ ͍ͫΎ͙͘Σ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙͙ͣ ͋·͔ͫͭͪͦ ͔͎͙͍͙͔ͪ͊ͪͦ͊ͤ ͤ͊ ͙͔͔͙͔ͣͤͤ͘ ͦͤ͟ΆΌͤͭͯͪ͟·Φ ˿ͭ͊ͦ͡ 
ͦ;͔͍͙͒ͤ·ͣ ͔ͭ͊͗͟ ͙ ͭͦΣ ;ͭͦ ͒͡Ύ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͔͙ͨͦ͒͒ͪ͗͟ ͔͎͙͍͙ͪͯͪͦ͊ͤ͡Ύ Ή͙͙ͦͤͦͣ͟͟ ͍ ͍ͤͦ·ͻ ͍͙ͯͫͦ͡Ύͻ 
͔͔ͭͪ͋ͯͭͫΎ ͔͔ͦͨͪ͗͊Ό΅͔͔ ͍͙͙͔ͪ͊ͭ͘ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ͦͤͤͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟·Σ ͔͔ ͨͦͤͦͣ͊ͫ͡΄͔ͭ͊͋ͤͦ ͍ͻ͔͙͔ͦ͗͒ͤ 
͍ͦ ͍͔͙ͫͣͪͤͯΌ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͯΌ ͔ͫͭΈΦ 

ˤ ˴·͎ͪ·͔ͫͭ͊ͤ͘ ͍͔͊ͪ͘΄͔ͤ ˽͔͍ͪ·͚ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ·͚ ͔ͨͪͦͭ͟Σ ͦͭͦͪ͟·͚ ͔͒ͦ͗ͤ͡ ͒͊ͭΈ ͣͦ΅ͤ·͚ ͙ͣͨͯ͡Έͫ 
͙͔͎ͤͭͪ͊ͼ͙͙ ͍ ͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦΦ ͔̇͡ΈΌ ͔͙ͪ͊͊͘͡ͼ͙͙ ͔ͨͪͦͭ͊͟ Ύ͍͡Ύ͔ͭͫΎ ͍·ͻͦ͒ ˴·͎ͪ·ͫͭ͊ͤ͊͘ ͍ 
͙͍ͣͪͦ·͔ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ·͔ ͔͙ͫͭ ͙ ͍͙͙͔ͪ͊ͭ͘ ͍͔͙ͤͯͭͪͤͤͻ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ ͨͦ ͍͔͔ͫͦͪͣͤͤ·ͣ 
͔ͭͻ͎͙ͤͦͦ͡ΎͣΦ 
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˨͡Ύ ͔͙ͪ͊͊͘͡ͼ͙͙ ͍·ͻͦ͒͊ ͍ ͎ͦ͋͊͡͡Έͤ·͔ ͔͙ͫͭ ͍ ͔͔͒͊͋ͪ͟ мффс ͎ͦ͒͊ ͋·͡ ͍͍͔͔͒ͤ ͍ Ήͫͨͯ͊ͭ͊͟͡ͼ͙Ό ͔ͤ͊ͣͤ͘·͚ 
͙͍ͫͨͯͭͤͦ͟·͚ ͔ͦͣͨͫ͟͟͡ ͫͭ͊ͤ͒͊ͪͭ͊ ϦˢϦΣ ͎͋͊ͦ͒͊ͪ͡Ύ ͦͭͦͪͦͣͯ͟ ͔͔ͭͨͪΈ ͔ͫͭΈ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͨͪΎ͎ͣͦͦ ͒ͦͫͭͯͨ͊ ͍ 
͙͍ͣͪͦͯΌ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤͯΌ ͔ͫͭΈ ͨͦ у ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύͣ ͫ ͙͙ͭ͊ͣ͟ ͙ͫͭͪ͊ͤ͊ͣΣ ͊͟͟Υ ˥͔͙ͪͣ͊ͤΎΣ ˢ͎͙ͤ͡ΎΣ ͙̒ͨͦͤΎΣ 
˴͙͚ͭ͊ ͙ ˮ͙ͤ͒ΎΦ ̏ͭͦͭ ͺ͊ͭ͟ ͙͔͔ͣͭ ͎ͯ͋ͦͦ͟͡ ͙͍͙ͫͣͦ͡;͔͔ͫͦ͟ ͤ͊͘;͔͙͔ͤΦ ˩͙ͫ͡ ͍ Ήͨͦͻͯ ˤ͔͙͎ͦͦ͟͡ ΄͔͍͎ͦͦͦ͟͡ ͙ͨͯͭΣ 
͎͍͊ͤ͡·ͣ ͍ͭͦ͊ͪͦͣ ͋·͡ ΄͔͟͡ ͙ ͯ͟͡Έͭͯͪͤ·͔ ͙͔͙͒ͦͫͭ͗ͤΎ ͍ͤ͊ͪͦ͒ͦ ˤͦͫͭͦ͊͟Σ ͭͦ ͔͚ͫ;͊ͫ Ή͙ͭͣ ͍ͭͦ͊ͪͦͣ Ύ͍͡Ύ͔ͭͫΎ 
͙ͤͺͦͪͣ͊ͼ͙ΎΦ ˤ ͔͙͔ͪͫͨͯ͋͟͡ ͔͙͔ͪ͊ͯͭͫ͘͡Ύ ͔ͨͪͦͭ͟ ˥͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͔͙ͫͭ ό͔͔͒͊͡ - ˥˴˿ύ ͤ͊ ͍͔ͦͫͤͦ 
˥͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͍͙͙͍͚͊ͭͦͣ͊ͭͪͦ͊ͤͤͦ͘ ͙͔ͫͫͭͣ· Ϧ͚̊͊ͦͦ͡Ϧ ό͔͔͒͊͡ - ˥ˢ˿ Ϧ͚̊͊ͦͦ͡ϦύΣ ˮͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ˿͙͔ͫͭͣ· 
˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔͙̂ͨͪ͊ͤ͡Ύ ό͔͔͒͊͡ - ˮ˿˥̂ύ ͙ ˽͔͍͎ͪͦͦ ͔͔͙́ͦͣͣͯͤ͊͟͟͡ͼ͙͎ͦͤͤͦͦ ˽͔ͪͦͭ͊͟Φ ˨͊͡Έ͔͚ͤ΄͔͔ 
͍͔ͫͦͪ΄͔͍͍͙͔ͤͫͭͦ͊ͤ ˥˴˿ ͍͙ͨͦͦͭ͘͡ ͫͦ͒͊ͭ͘Έ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͯΌ ͙ͤͺͪ͊ͫͭͪͯͭͯͪͯ͟ ͔͙͙ͪͫͨͯ͋͟͡ ͙ ͔͔ͦ͋ͫͨ;͙ͭΈ ͒ͦͫͭͯͨ 
͎ͦͪ͊ͤ͊ͣ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡ΎΣ ͯ;͔͔͙ͪ͗͒ͤΎͣ ͙ͤ͊ͯ͟ ͙ ͙͍ͣͪͦ·ͣ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͣ ͔ͪͫͯͪͫ͊ͣΦ 

ˤ ͔͒͊ͤͤͦ ͍͔ͪͣΎ ͍ ˴·͎ͪ·͔ͫͭ͊ͤ͘ ͨͦ͡Έͯ͘ΌͭͫΎ ͎͙ͯͫͯ͊ͣ͡ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ ͦͦͦ͟͡ млллл ;͔͍͔ͦ͟͡Φ ˨͡Ύ ͫͭͪ͊ͤ·Σ ͦͭͦͪ͊͟Ύ 
͍͋ͯ͊͟͡Έͤͦ ͍;͔ͪ͊ ͤ͊;͊͊͡ ͔͒͊ͭ͡Έ ͔͍ͨͪ·͔ ΄͎͙͊ ͍ ͚͒͊ͤͤͦ ͙ͦ͋͊ͫͭ͡ - Ήͭͦ ͔ͤͣ͊ͦ͡Φ Ϧ˻͋΅͔͙͔ͤϦ ͫ ͔ͫͭΈΌ Ϧˮ͔͔ͤͭͪͤͭϦ 
ͫͭ͊ͦ͡ ͦ͋·;ͤ·ͣ ͔͒ͦͣ͡ ͒͡Ύ ͎͙ͣͤͦͻ ͔͍ͫͭͯ͒ͤͭͦ ͙ ͔͒͊͗ ΄ͦ͟͡Έ͙͍ͤͦ͟Φ ˿ ͍͙͙͔ͪ͊ͭͣ͘ ˥˴˿ ͔ͪͦ͘͟ ͍͔͙ͯ͡;͙ͭͫΎ ͙ͦ͟͡;͔͍ͫͭͦ 
͡Ό͔͚͒Σ ͔͗͊͡Ό΅͙ͻ ͨͦͯ͡;͙ͭΈ ͒ͦͫͭͯͨ ͟ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͣ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͣ ͎ͨͪͦͪ͊ͣͣ͊ͣ ͙ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͣ 
͙ͫͭͦ;͙ͤ͊ͣ͟ ;͔͔ͪ͘ ͔ͫͭΈ Ϧˮ͔͔ͤͭͪͤͭϦΦ 

˽ͦ ͔ͨͪͦͭͯ͟ ¢!/L{ 95Y¸ w-фрлм Ϧ͙͔͙͔̂ͫͤ͡ ͍͙ͨͪͦͦ͒ͣ·ͻ ͔ͪͺͦͪͣ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͫͯ͗͋͡· ͍ ˴·͎ͪ·͔ͫͭ͊ͤ͘Ϧ ͍ͦ ͍͔ͫͻ 
ͦ͋͊ͫͭͤ͡·ͻ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͙͙͊͒ͣͤͫͭͪ͊ͼ͙Ύͻ ͍͔ͯͫͭ͊ͤͦͤ͡· ͍͔͔ͫͦͪͣͤͤ·͔ ͍·͙͍͙͔ͫͦͦͨͪͦͦ͒ͭ͘͟͡Έͤ·͔ 
ͦͣͨ͟ΈΌ͔ͭͪ· ͒͡Ύ ͙ͫͦ͒͊ͤ͘Ύ ͙͔ͫͫͭͣ· ͯ;͔ͭ͊ ͍͊͒ͪͦ͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͫͯ͗͊͡΅͙ͻΦ ͔̇ͤͭͪ͊͡Έͤ͊Ύ ͋͊͊͘ ͒͊ͤͤ·ͻ ͍͔ͫͻ 
͍͊͒ͪͦ͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͫͯ͗͊͡΅͙ͻ ͤ͊ͻ͙ͦ͒ͭͫΎ ͤ͊ ͎͍ͦͦͤͦͣ͡ ͔͍͔͔ͫͪͪΣ ͤ͊ͻͦ͒Ύ΅͔ͣͫΎ ͍ ˨͔ͦͣ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ 
˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Φ 

˴͔ͪͦͣ ͎ͭͦͦΣ ˴·͎ͪ·ͫ͊͘͟Ύ ˾͔͙ͫͨͯ͋͊͟͡ ͯ;͍͔͊ͫͭͯͭ ͍ ͪΎ͔͒ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͻ ͎ͨͪͦͪ͊ͣͣ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Φ ˤ ;͙͊ͫͭͤͦͫͭΣ 
͍ ˽͎͔ͪͦͪ͊ͣͣ ͙ͫͦ͒͊ͤ͘Ύ ͍͙͙͍͚͊ͭͦͣ͊ͭͪͦ͊ͤͤͦ͘ ͙͔ͫͫͭͣ· ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͔ͦ͋ͣͤ͊ ͔ͣ͗͒ͯ ͎͍͙ͦͫͯ͒͊ͪͫͭ͊ͣ ˿˹˥ 
όˢ˿ˮ˻ ˿˹˥ύ ͍ ͪ͊ͣ͊͟ͻ ˴ͦͤͼ͔ͨͼ͙͙ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ˿˹˥ ό͍͔͔ͯͭͪ͗͒ͤ ˿͍͔ͦͭͦͣ ͎͍͊͡ 
͍͙͔ͨͪ͊ͭ͡Έ͍ͫͭ ˿˹˥ нр ͤͦΎ͋ͪΎ мффу ͎ͦ͒͊ύΣ ͍ ˽͎͔ͪͦͪ͊ͣͣ ͙ͫͦ͒͊ͤ͘Ύ ͔͙ͫͭ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͔͙͎͍ͣ͊ͪͭͤͦ͟·ͻ ͼ͔͍ͤͭͪͦ 
ͫͭͪ͊ͤ-ͯ;͙͊ͫͭͤͼ ˾˿˿ ͤ͊ ͔͋͊͘ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦΣ ͍ ˨͎͍͔ͦͦͦͪ ͦ ͔́͊ͣͦ͗ͤͤͦͣ ͫͦΌ͔͘ ͙ ˩͙͒ͤͦͣ Ή͙ͦͤͦͣ͟;͔ͫͦͣ͟ 
͍͔ͨͪͦͫͭͪ͊ͤͫͭ ͦͭ нс ͺ͔͍ͪ͊͡Ύ мффф ͎ͦ͒͊Φ 

˹͔ͫͣͦͭͪΎ ͤ͊ ͙ͤ͊͡;͙͔ ͎͙ͣͤͦͻ ͔͍͒ͦͯͣͤͭͦ͟Σ ͙ͦͤ ͤͦͫΎͭ ͺ͎͔ͪ͊ͣͤͭ͊ͪͤ·͚ ͻ͔͊ͪ͊ͭͪ͟ ͔͋͘ ͍͔͔͚ͤͯͭͪͤͤ ͍͙͍͊ͣͦͫ͘Ύ͙͘ ͤ͊ 
͍͔ͦͫͤͦ ͔͙͚͒ͤͦ ͔͎͙͙ͣͭͦ͒ͦͦ͡Φ ͔́͊͗͟ ͔ͤͭ ͚ͦ͋ͪ͊ͭͤͦ ͍ͫΎ͙͘ ͒͡Ύ ͦͤͭͪͦ͟͡Ύ ͙ ͔ͦͪͪ͟͟ͼ͙͙Φ 

˾͔͊͡Έͤ·ͣ ΄͎͊ͦͣ ͍͙͙ͪ͊ͭ͘Ύ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͍ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡ Ύ͍͙͊ͫ͡Έ ͔͙ͪ͊͊͘͡ͼ͙Ύ ͎ͨͪͦͪ͊ͣͣ·Σ 
ͦͫͯ΅͔͍͔͚ͫͭͤͤͦ͡ ͍͔ͫͦͣͫͭͤͦ ͫ ͔ͨͪͦͭͦͣ͟ UNDP Ϧ͔͔͙͔̂ͪͨͤ͟͡ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙ ͔ͪͺͦͪͣ· 
͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡ΎϦ Y¸wκфуκллрΦ 

 оΦмΦ ˿͔ͭͦͪ͊͟͡Έͤ·͚ ͦ͋ͦͪ͘ ͫͦͫͭͦΎ͙ͤΎ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ 

 оΦмΦмΦ ˿ͦͫͭͦΎ͙͔ͤ ͍͙͙ͪ͊ͭ͘Ύ ICT ͍  ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘ 

 ʕ  ͔͔ͫͭͦͪ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ˴·͎ͪ·ͫͭ͊ͤ͊͘ ͎͍ͦͭͦͤͦͫͭΈ ͟ ͔͔͍ͫͭͦͣͯ ͙ͣͪͯ ͣͦ͗ͤͦ ͦͼ͔͙ͤͭΈ ͍͔ͫΈͣ͊ ͔ͤͦ͒ͤͦͤ͊͘;ͤͦΦ 
ˮ͔ͣΌͭͫΎ ͤ͊͘;͙͔ͭ͡Έͤ·͔ ͙ͪ͊͘͡;͙Ύ ͊͟͟ ͔ͣ͗͒ͯ ͎͍ͦͭͦͤͦͫͭΈΌ ΄ͦ͟͡Έ͎ͤͦͦ ͙ ͍͍͎ͯͦͫͦͦ͘͟ ͍͔͚ͯͪͦͤ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ ͭ͊͟ ͙ 
͍͔ͫΈͣ͊ ͤ͊͘;͙͔ͭ͡Έͤ·͔ ͙ͦͭ͡;͙Ύ ͍ ͔͎͙ͪͦͤ͊͡Έͤͦͣ ͔͔͊ͫͨͭ͟ ό͔ͦͫͦ͋ͤͤͦ ͍ ͔͔ͨͦ͒ͫͭͦͪ͟ ΄ͦ͟͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύύ ͙ 
͔ͣ͗͒ͯ ͔ͦͭ͒͡Έͤ·͙ͣ ͯ;͔͋ͤ·͙ͣ ͍͔͔͙͊͒ͤ͘Ύ͙ͣ ͍͔ͫͻ ͍͔͚ͯͪͦͤ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΦ 

ˤ ͭͦ ͍͔ͪͣΎ ͊͟͟ ͔ͤͦͭͦͪ͟·͔ ΄ͦ͟͡· ͦͫͤ͊΅͔ͤ· ͍͔͔ͫͦͪͣͤͤ·͙ͣ ͦͣͨ͟ΈΌ͔ͭͪͤ·͙ͣ ͙͊ͫͫ͊ͣ͟͡Σ ͔͔͋ͦ͡ ͍͙ͨͦͦͤ͡· ͙͘ ͙ͤͻ 
͔ͤ ͙͔ͣΌͭ ͦͣͨ͟ΈΌ͔͍ͭͪͦ ͍͔ͫͦͫͣΦ ˹ͦ ͔͒͊͗ ΄ͦ͟͡·Σ ͙͔ͣΌ΅͙͔ ͍͔͔ͫͦͪͣͤͤ·͔ ͦͣͨ͟ΈΌ͔ͭͪͤ·͔ ͊ͫͫ͟͡·Σ ͙͔ͣΌͭ ͙ͻ ͍ 
͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦͣ ͙ͦ͟͡;͔͍͔ͫͭΣ ;ͭͦ͋· ͔͔ͦ͋ͫͨ;͙ͭΈ ͍ͫͦ͋ͦ͒ͤ·͚ ͒ͦͫͭͯͨ ͍͔ͫͻ ͯ;͔͙͍ͤͦ͟ ΄ͦ͟͡·Φ 

˶͙΄Έ ͔ͤͤ͊͘;͙͔ͭ͡Έ͔ͤͦ ͙ͦ͟͡;͔͍ͫͭͦ ΄ͦ͟͡ ͙͔ͣΌͭ ͒ͦͫͭͯͨ ͟ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦΦ ˤ ͍ͦͫͤͦͤͦͣ ͙ͦͤ ͔ͫͦͫͪ͒ͦͭͦ;͔ͤ· ͍ 
͎Φˣ͙΄͔͔͟͟Φ ˭͊ ͔͔͙ͨͪ͒͊ͣ͡ ͙ͫͭͦ͡ͼ· ͨͦ͒͟͡Ό;͔͙͔ͤ ͟ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ ͎͙ͦͪ͊ͤ;͔ͤͦ ͍͙͔ͦͭͫͯͭͫͭͣ ͙͔͔͍͙͊ͤͭͪͫͦ͊ͤͤͦͫͭ͘ 
ˮ͔͔ͤͭͪͤͭ-͍͚͔͍ͨͪͦ͊͒ͪͦ ͍ ͔͍͔͙͙ͨͪ͒ͦͫͭ͊ͤ͡ ͍͙ͫͦͻ ͎ͯͫͯ͡ ͍ ͔͎͙ͪͦͤ͊ͻΦ 

˹͊ ͔͎ͫͦ͒ͤΎ΄͙͚ͤ ͔͒ͤΈ ͫͦͫͭͦΎ͙͔ͤ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͙ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ICT ͍ ͔͔ͫͭͦͪ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ όнллл ΄ͦ͟͡ ͫ м 
ͣͤ͡Φ млл ͭ·ͫΦ ͯ;͊΅͙͙ͣͫΎ ͙ ͦͦͦ͟͡ рл ͍͍ͯͦ͘ ͫ мууΣн ͭ·ͫΦ ͔͍ͫͭͯ͒ͤͭͦύ ͻ͔͙͔͊ͪ͊ͭͪͯͭͫ͘͟Ύ ͔ͫ͒ͯ͡Ό΅͙͙ͣ ͔ͨͦ͊͊ͭ͘͟͡Ύ͙ͣΥ 

ͦͦͦ͟͡ мр҈ ͙͘ мфул ΄ͦ͟͡ ͦͫͤ͊΅͔ͤ· ͍͔͔ͫͦͪͣͤͤ·͙ͣ ͦͣͨ͟ΈΌ͔ͭͪͤ·͙ͣ ͙͊ͫͫ͊ͣ͟͡ ό͍ мффс ͎ͦ͒ͯ Ήͭͦͭ ͔ͨͦ͊͊ͭ͘͟͡Έ 
͍ͫͦͫͭ͊͡Ύ͡ с҈ύΤ 

͍ ͙͔͔ͫͫͭͣ ΄ͦ͟͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ м ͦͣͨ͟ΈΌ͔ͭͪ ͙ͨͪͻ͙ͦ͒ͭͫΎ ͤ͊ оол ͯ;͔͙͍ͤͦ͟ ό͍ мффс ͎ͦ͒ͯ Ήͭͦͭ ͔ͨͦ͊͊ͭ͘͟͡Έ 
͍ͫͦͫͭ͊͡Ύ͡ слсύΤ 

͔͔ͫͭͨͤΈ ͨͦ͒͟͡Ό;͔͙ͤΎ ͦ͋΅͔͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ΄ͦ͟͡ ͟ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ ͍͔ͫΈͣ͊ ͙ͤ͊͘͟Ύ ͙ ͍ͫͦͫͭ͊͡Ύ͔ͭ м-мΣр҈ ͦͭ 
ͦ͋΅͔͎ͦ ͙ͦ͟͡;͔͍ͫͭ͊ ΄ͦ͟͡ ό͍ мффс ͎Φ ͨͦͤͦͫͭ͡ΈΌ ͍͍ͦͭͫͯͭͫͭͦ͊͡ύΤ 

͙ͨͪ͊ͭ͟;͔͙ͫ͟ ͍͔ͫ ͍ͯ͘· ͙͔ͣΌͭ ͍͔͔ͫͦͪͣͤͤ·͔ ͦͣͨ͟ΈΌ͔ͭͪͤ·͔ ͊ͫͫ͟͡·Τ 
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͍ ͙͔͔ͫͫͭͣ ͍·ͫ΄͔͎ͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͙ͦ͒ͤ ͦͣͨ͟ΈΌ͔ͭͪ ͙ͨͪͻ͙ͦ͒ͭͫΎ ͤ͊ от ͔͍ͫͭͯ͒ͤͭͦ ό͙͙͡ нл ͔͍ͫͭͯ͒ͤͭͦ ͦ;͎ͤͦͦ 
ͦ͋ͯ;͔͙ͤΎύΦ ˽͙ͪ Ήͭͦͣ ;͙ͫͦ͡ ͦ;ͤ·ͻ ͔͍ͫͭͯ͒ͤͭͦ ͤ͊ ͙ͦ͒ͤ ͦͣͨ͟ΈΌ͔ͭͪ ͔͔ͦ͋ͭͫ͟͡͡Ύ ͍ ͙ͪ͊͘͡;ͤ·ͻ ͍ͯ͊͘ͻ ͍ ͔͔ͨͪ͒͊͡ͻ ͦͭ п 
͒ͦ тоΣ ͭΦ͔Φ ͙ͦͭ͡;͔͊ͭͫΎ ͔͔͋ͦ͡ ;͔ͣ ͤ͊ ͨͦͪΎ͒ͦ͟ ό͍ мффс ͎ͦ͒ͯ Ήͭͦͭ ͔ͨͦ͊͊ͭ͘͟͡Έ ͍ͫͦͫͭ͊͡Ύ͡ рп ͔ͫͭͯ͒ͤͭ͊ ͤ͊ ͦͣͨ͟ΈΌ͔ͭͪύΤ 

͟ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ ͨͦ͒͟͡Ό;͔ͤ· ͙͙͡ ͤ͊ͻͦ͒ΎͭͫΎ ͤ͊ ͙͙ͫͭ͊͒ ͨͦ͒͟͡Ό;͔͙ͤΎ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ ͍͔ͫ ͍ͯ͘·Σ ͤͦ ͙͔͙͍ͤͭͤͫͤͦͫͭΈ 
͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ ͔ͭ͊͗͟ ͍͔ͫΈͣ͊ ͙ͦͭ͡;͔͊ͭͫΎ ͍ ͪ͊ͤ͘·ͻ ͍ͯ͊͘ͻΤ 

ͯ;͔͋ͤ·͔ ͨ͊ͤ͡· ͙ ͎ͨͪͦͪ͊ͣͣ· ͦ͋ͯ;͔͙ͤΎ ͍ͯͪͫͦ͟Σ ͍ͫΎ͊ͤͤ͘·ͻ ͫ ICTΣ ͔ͭͪ͋ͯΌͭ ͔͎ͦͪͤͤͦͦ͟ ͔͔ͨͪͫͣͦͭͪ͊Σ ͊͟͟ ͍ ͙͔͔ͫͫͭͣ 
΄ͦ͟͡Έ͎ͤͦͦΣ ͭ͊͟ ͙ ͍͍͎ͯͦͫͦͦ͘͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΤ 

͙ͦ͟͡;͔͍ͫͭͦ ͔͍ͫͭͯ͒ͤͭͦΣ ͦ͋ͯ;͊Ό΅͙ͻͫΎ ͨͦ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύͣ ͙ ͔ͫͨͼ͙͊͡ΈͤͦͫͭΎͣΣ ͍ͫΎ͊ͤͤ͘·ͣ ͫ ͚ͪ͊ͪ͊͋ͦͭͦ͘͟Σ 
͍͔͔͙͔ͤ͒ͪͤͣ ͙ ͍͙͙͔ͪ͊ͭͣ͘ ICT ͍ͫͦͫͭ͊͡Ύ͔ͭ ͦͦͦ͟͡ у ͭ·ͫΦ ;͔͍͔ͦ͟͡ ͙ ͊͘ ͔͙͔ͨͦͫ͒ͤ͡ мл ͔ͭ͡ όͫ мффм ͎ͦ͒͊ύ ͍͔͙ͯ͡;͙ͦͫ͡Έ ͍ 
сΣп ͪ͊͊͘Σ ͍ ͭͦ ͍͔ͪͣΎ ͊͟͟ ͦ͋΅͔͔ ͙ͦ͟͡;͔͍ͫͭͦ ͔͍ͫͭͯ͒ͤͭͦ ͊͘ Ήͭͦ ͍͔ͪͣΎ ͍͔͙ͯ͡;͙ͦͫ͡Έ ͍ нΣф ͪ͊͊͘Φ ˽͙͔ͪͣ ͤ͊ м ͯͪͫ͟ 
͍͙ͫͦͫͭ͊͡ мрлл ;͔͍͔ͦ͟͡Τ 

͍ ͪ͊ͣ͊͟ͻ ͎ͨͪͦͪ͊ͣͣ· ˩͍͔͚͚ͪͦͨͫͦ͟ ͙͙͙ͦͣͫͫ͟ ¢9at¦{ ͙ͨͪ ˴˥˹̂ ͫͦ͒͊ͤ͘ ͔̇ͤͭͪ ͙͍͚ͫͨͯͭͤͦͦ͟ ͍ͫΎ͙͘Τ 

ͤ͊ ͙͙ͫͭ͊͒ ͍͔͔͙ͤ͒ͪͤΎ ͤ͊ͻͦ͒ΎͭͫΎ ͔ͨͪͦͭ͟·Σ ͺ͙͙͔ͤ͊ͤͫͪͯͣ·͔ ͊͘ ͫ;͔ͭ ˢ͙͎͊ͭͫͦͦ͘͟ ˣ͊ͤ͊͟ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙͙ ͙ ͍͙͙ͪ͊ͭ͘Ύ 
ό͔͔͒͊͡ - s ˣ˾ύ Ϧˮͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ ͙͔ͫͫͭͣ͊ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͍͙͔ͦ͋ͪ͊ͦ͊ͤͣ͘ όˮ˿̂˻ύϦ ͙ Ϧ˨͙ͫͭ͊ͤͭͤ͊Ύ ͔ͫͭΈ ͔͔͎͍͙ͨͪͨͦ͒ͦͭͦ͟ 
͙ ͍ͨͦ·΄͔͙ͤΎ ͍͙͊͟͡ͺ͙͊͟ͼ͙͙ ͯ;͙͔͔͚ͭ͡ ͔͙ͫͪ͒ͤͻ ΄ͦ͟͡ϦΦ ˾͔͙͊͊͘͡ͼ͙Ύ Ή͙ͭͻ ͔͍ͨͪͦͭͦ͟ ͒͊ͫͭ ͍ͦͣͦ͗ͤͦͫͭ͘Έ 
ͫͯ΅͔͍͔ͫͭͤͤͦ ͙͔͙ͤͭͤͫͺ͙ͼ͙͍ͪͦ͊ͭΈ ͨͪͦͼ͔ͫͫ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͔ͫͭͦͪ͊͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΤ 

͔ͫͦ͒͊ͭͫ͘Ύ ͔͙͊͊͒ͣ͟;͔ͫ͊͟Ύ ͙ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ͊Ύ ͦͣͨ͟ΈΌ͔ͭͪͤ͊Ύ ͔ͫͭΈ όˢ˴˹˩́ύΦ ˢ͔͙͊͒ͣ͟;͔ͫ͊͟Ύ ͔ͫͭΈ ͙ͫͭͪͦͭͫΎ ͤ͊ 
͍͔ͦͫͤͦ ͍·ͫͦͦͫͦͪͦͫͭͤ͟͟·ͻ ͍͊ͤ͊ͦ͟͡ ͔͔ͨͪ͒͊;͙ ͒͊ͤͤ·ͻ ͔ͣ͗͒ͯ ͯ;͔͋ͤ·͙ͣ ͙ ͤ͊ͯ;ͤ·͙ͣ ͍͔͔͙͊͒ͤ͘Ύ͙ͣ ͙ ͔͔͔ͨͪͫ͒ͯͭ͡ 
ͼ͔͡Έ ͙͔͎ͤͭͪ͊ͼ͙͙ ͙ͤ͊ͯ͟ ͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ ͊ ͔ͭ͊͗͟ ͪ͊ͫ΄͙͔͙͔ͪͤ ͔͙ͫͭ ͙͎͒ͫͭ͊ͤͭͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΦ 

ˤͦ ͎͙ͣͤͦͻ ͍·ͫ΄͙ͻ ͯ;͔͋ͤ·ͻ ͍͔͔͙͊͒ͤ͘Ύͻ ͫͦ͒͊ͤ͘· ͼ͔ͤͭͪ· ͙͎͒ͫͭ͊ͤͭͤͦͦ ͦ͋ͯ;͔͙ͤΎΣ ͍͔͔͒ͭͫΎ ͪ͊ͪ͊͋ͦͭ͊͘͟ 
Ή͔ͭͪͦͤͤ͟͡·ͻ ͯ;͔͋ͤ·ͻ ͔͙͍ͣ͊ͭͪ͊ͦ͡Σ ͍ͨͦͦ͘͡ΎΌ΅͊Ύ ͍͔͙ͫͭ ͙͎͒͊ͦ͡ ͔ͣ͗͒ͯ ͔ͫͭͯ͒ͤͭͦͣ ͙ ͔͍͔͔ͨͪͨͦ͒͊͊ͭͣ͡ ͍ ͨͪͦͼ͔͔ͫͫ 
͙ͯ͘;͔͙ͤΎ ͔͍ͨͦͫͪ͒ͫͭͦͣ Ή͔͚ͭͪͦͤͤͦ͟͡ ͨͦ;ͭ· ͙ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦΦ 

˽ͦ ͔͔͙ͫͭͨͤ ͎͍͙ͦͭͦͤͦͫͭ ͟ ͍ͤͦͦͣͯ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͔͔͍ͫͭͦͣͯ ͙ͣͪͯΣ ͎ͫͦ͊ͫͤͦ͡ ˥͍͚͊ͪ͊ͪ͒ͫͦ͟ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙͙Σ ΄ͦ͟͡· 
˴·͎ͪ·ͫͭ͊ͤ͊͘ ͣͦ͗ͤͦ ͔͙ͨͦ͒ͪ͊͒ͭ͘͡Έ ͤ͊ ͙ͭͪ ͔͔͙ͫͭͨͤ ͎͍͙ͦͭͦͤͦͫͭΥ 

͔͔͋ͦ͡ ͍͙ͨͦͦͤ͡· ΄ͦ͟͡ όрс҈ύ ͦͭͤͦͫΎͭͫΎ ͟ ͔͍͚ͨͪͦ ͔͔͙ͫͭͨͤ ͎͍͙ͦͭͦͤͦͫͭ ό͍ ΄ͦ͊͟͡ͻ ͔ͤͭ ͦͣͨ͟ΈΌ͔͍ͭͪͦ ͍͔ͫͦͫͣύΤ 

ͦͦͦ͟͡ ор-пл҈ ΄ͦ͟͡ ͦͭͤͦͫΎͭͫΎ ͦ͟ н ͔͔͙ͫͭͨͤ ͎͍͙ͦͭͦͤͦͫͭ ό͍ ΄ͦ͊͟͡ͻ ͔ͫͭΈ ͦͣͨ͟ΈΌ͔ͭͪ· ͫͭ͊ͪ·ͻ ͔͔͚ͣͦ͒͡ όпус ͙ 
͙͔ͤ͗ύΣ ͤͦ ͙ͦͤ ͔ͤ ͙͔͎͙͍ͤͭͪͪͦ͊ͤ· ͨͦ ͤ͊ͫͭͦΎ΅͔ͣͯ ͍ ͨͪͦͼ͔ͫͫ ͦ͋ͯ;͔͙ͤΎ ͙ ͭΦ͒ΦύΤ 

͔ͤ͋ͦ͡Έ΄͔ͦ ;͙ͫͦ͡ ΄ͦ͟͡ ό͍ ͍ͦͫͤͦͤͦͣ Ήͭͦ ΄ͦ͟͡·Σ ͔ͪ͊ͫͨͦͦ͗ͤͤ͡·͔ ͍ ͎ͦͪΦ ˣ͙΄͔͔͟͟ ͙ ;͊ͫͭͤ·͔ ΄ͦ͟͡·ύ ͣͦ͗ͤͦ 
͔͙ͦͭͤͫͭ ͟ ͔ͭͪͭΈ͔͚ ͔͔͙ͫͭͨͤ ͎͍͙ͦͭͦͤͦͫͭ ό΄ͦ͟͡· ͫ ͦ͊͟͡͡Έͤ·͙ͣ ͔ͫͭΎ͙ͣΣ ͨͦ͒͟͡Ό;͔ͤͤ·͙ͣ ͟ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦΣ 
ͦͣͨ͟ΈΌ͔ͭͪ· ΄͙ͪͦͦ͟ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͍ ͯ;͔͋ͤͦͣ ͨͪͦͼ͔͔ͫͫ ͙ ͭΦ͒ΦύΦ 

ˤ·ͫ΄͙͔ ͯ;͔͋ͤ·͔ ͍͔͔͙͊͒ͤ͘Ύ ͨͦ ͔͔͙ͫͭͨͤ ͎͍͙ͦͭͦͤͦͫͭ ͫͭͦΎͭ ͎ͤ͊ͣͤͦͦ ͍·΄͔ ͙ ͙͊ͤͣ͊͘Όͭ ͔͙ͫͭͯͨͤ ͦͭ н ͒ͦ п ͔͔͔͚ͫͭͨͤ 
͎͍͙ͦͭͦͤͦͫͭΥ 

- ͤ ͔͋ͦ͡Έ΄͊Ύ ;͊ͫͭΈ ͍͍ͯͦ͘ ό͒ͦ мр҈ύ ͙ͦͭͤͦͫͭͫΎ ͦ͟ ͍͚ͭͦͪͦ ͔͔͙ͫͭͨͤ ͎͍͙ͦͭͦͤͦͫͭΤ 

- ͦ ͍ͫͤͦͤͯΌ ;͊ͫͭΈ ͍͍ͯͦ͘ όͦͦͦ͟͡ тл҈ύ ͣͦ͗ͤͦ ͔͙ͦͭͤͫͭ ͟ о ͔͔͙ͫͭͨͤ ͎͍͙ͦͭͦͤͦͫͭΤ 

- ͪ Ύ͒ ͍͍ͯͦ͘ όͦͦͦ͟͡ мл҈ύ ͣͦ͗ͤͦ ͔͙ͦͭͤͫͭ ͟ пΣ ͙͍ͤ͊·ͫ΄͔͚Σ ͔͔͙ͫͭͨͤ ͎͍͙ͦͭͦͤͦͫͭΦ 

ˤ ͔͎͙ͪͦͤ͊͡Έͤͦͣ ͔͔͊ͫͨͭ͟ ͔͔͋ͦ͡ ͍·ͫͦͯ͟Ό ͔͔ͫͭͨͤΈ ͎͍͙ͦͭͦͤͦͫͭ ͙͔ͣΌͭ ͯ;͔͋ͤ·͔ ͍͔͔͙͊͒ͤ͘ΎΣ ͔ͪ͊ͫͨͦͦ͗ͤͤ͡·͔ ͍ ͎ͦͪΦ 
ˣ͙΄͔͔͟͟ ͙ ͪͯͨͤ͟·ͻ ͦ͋͊ͫͭͤ͡·ͻ ͼ͔ͤͭͪ͊ͻΦ 

 ˴ ͦͣͨΈΌ͔ͭͪͤ͊Ύ ͦͫͤ͊΅͔ͤͤͦͫͭΈ ͦ͋΅͔͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ΄ͦ͟͡ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ όнллл ͎ͦ͒ύ 

  

N      ˾ ͔͎͙ͦͤ·       ˴͙ͦ͡;͔͍ͫͭͦ ΄ͦ͟͡  ˴͙ͦ͡;͔͍ͫͭͦ 
ͯ;͊΅͙ͻͫΎ  

˴͙ͦ͡;͔͍ͫͭͦ L.a 
͍͔͙ͫͦͣͫͭͣ·ͻ 
ͦͣͨ͟ΈΌ͔͍ͭͪͦ  

˿ͦͦͭͤͦ΄͔͙͔ͤ 
ͯ;͔͙ͤ͟κ  
κͦͣͨ͟ΈΌ͔ͭͪ  

1 ͎Φˣ͙΄͔͟͟(*)            119       97218         659          148     

2 ˣ͔͊ͭͤͫ͊͟͟Ύ ͦ͋͊ͫͭ͡Έ     188       95580         107          893     

3 ˬ͊͊͡͡-ˢ͋͊͒ͫ͊͟Ύ ͦ ͋͊ͫͭ͡Έ     
    

    410      212049         493          430     
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4 ˻΄ͫ͊͟Ύ ͦ͋͊ͫͭ͡Έ         518      265128         525          505     

5 ˮͫͫ·͟-˴ͯ͡Έͫ͊͟Ύ    ͦ ͋͊ͫͭ͡Έ      190       93422         545          171     

6 ˹͊ͪ·ͤͫ͊͟Ύ ͦ͋͊ͫͭ͡Έ      138       64072         228          281     

7 ͚̉ͯͫ͊͟Ύ ͦ͋͊ͫͭ͡Έ        310      148753         367          405     

8 ́͊͊ͫ͡ ͫ͊͟Ύ ͦ͋͊ͫͭ͡Έ      107       49570         195          254     

  ˿͔ͪ͒ͤΎΎ ͨͦ ͔ͫͭͪ͊ͤΥ    1980     1025792        3119          329     

όϝύ ͍͟͡Ό;͊Ύ ;͊ͫͭͤ·͔ ΄ͦ͟͡·Φ 

 ˻ ͔͔͋ͫͨ;͔ͤͤͦͫͭΈ ͍·ͫ΄͙ͻ ͯ;͔͋ͤ·ͻ ͍͔͔͙͚͊͒ͤ͘ 

˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͔ͭͻ͙͚ͤͦ͟ 

͙ ͒ͦͫͭͯͨ ͟ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ όΎ͍ͤ͊ͪΈ нллм ͎ͦ͒͊ύ 

N     ʕ ̂˭   ˴͙ͦ͡;͔͍ͫͭͦ 
͔͍ͫͭͯ͒ͤͭͦ 
˻;ͤͦκ͊ͦ͘;ͤͦ 

˴͙ͦ͡;͔͍ͫͭͦ 
ͦͣͨ͟ΈΌ͔͍ͭͪͦ 2000/1999  

˴͙ͦ͡;͔͍ͫͭͦ ͍͊ͫͫͦ͟͡Σ 
ͦ͊͟͡͡Έͤ·ͻ ͔͔͚ͫͭ   

     ˨ͦͫͭͯͨ ͟ ͔͙ͫͭ    
Ϧˮ͔͔ͤͭͪͤͭϦΣ ͙ͦ͟͡;͔͍ͫͭͦ 
͙ ͙ͭͨ· ͙͙͚ͤ͡ ό͍͊ͤ͊ͦ͟͡ύ 
͍ͫΎ͙͘  

1  ˴˥˹̂Σ     11649/13913     710     нл ͍͊ͫͫͦ͟͡ о ͍͔ͤ΄͙͔ͤ ͍·͔͔͒ͤͤ͡·͔  
͙͙͙ͤ͡ Ҍ о ͍͔͙͔ͤͯͭͪͤͤ  
͍·͔͔͒ͤͤ͡·͔ ͙͙͙ͤ͡    

  ͙ ͍ ͭͦͣ   
;͙͔ͫ͡  ˮ ˮ˸˻˽ 

1547/4714       258                                       

2  ˴́̂      5000/3500   350/245     мт ͍͊ͫͫͦ͟͡ 

у ͡ΦͫΦ    

т ͙͔ͦͣͣͯͭͪͯͣ͟·ͻ ͙͙͚ͤ͡ 
80 
ͦ͟ ͣͨΈΌ͔͍ͭͪͦΣ   ͨ ͦ͒͟͡Ό;Φ 
͟ ͔͙ͫͭ   Ϧˮ͔͔ͤͭͪͤͭϦ        

3  ˴˥˽̂     5000/7000   165/134                о ͦͣͣͯͭ͟Φ ͙͙͙ͤ͡        

4  ˣ˥̂      3000/3000   130/104     о ͦ͟͡Φ    ͫ ͔͙ͭ     о ͦͣͣͯͭ͟Φ ͙͙͙ͤ͡        

5  ˴˥̂˿́ˢ   4678/1608   205/40      т ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ  - 
ͼ͔ ͍ͤͭͪͦ   

пм ͦͣͨ͟ΈΌͭΦ ͨͦ͒͟͡Ό;Φ  ͟ 
͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ      

6  ˴ˢˢ      2555/2172   54/23       р ͍͊ͫͫͦ͟͡  м ͦͣͣͯͭ͟Φ ͊ͤ͊͟͡        

7  ˴˥˸ˮ     1200/1093   29/19       м ͊ͫͫ͟͡    ˹͔ͭ                    

8  ˴˥ˮ̅˴    1175/360    17/18       м ͊ͫͫ͟͡    м ͦͣͣͯͭ͟Φ ͊ͤ͊͟͡        

9  ˴˥˸ˢ     2984/0      158/145     ф ͊ͫͫ͟͡   р ͡ΦͫΦ     мн ͦͣͣͯͭ͟Φ ͙͙͚ͤ͡       

10 ˴ ˾˿̂     3021/1003   330/175     мл ͊ͫͫ͟͡  с ͡ΦͫΦ    п ͦͣͣͯͭ͟Φ ͊ͤ͊͊͟͡       

11 s ̂ ͙ͨͪ  ˽ ˴˾      454/173     49/52                  м ͍·͔͔͒ͤͤ͡·͚ ͊ͤ͊͟͡ ну 
͙͋ͭ͟     

12 ˴ ˥ˮˮ     317/100     ˹͔ͭ             -                -            

13 ˴ ˹˴      296/48      ˹͔ͭ             -                -            

14 s ̆όϝύ    146/0             2                                       

15 ˴ ́̂     Ϧ˸͊ͤ͊ͫϦ  1174/0          200                Ϧˮ͔͔ͤͭͪͤͭϦ-͊͟ͺ͔        

16 ˸ ̂ ˴    ό͔͋͘    
ͺ͙͙͍͊ͦ͡͡ύ 

1250/0      350/292     ˸ͯ͡Έ͙ͭ 
͔ͣ͒Φ     ͋ ͙͙͔͋ͦͭ͊͟͡ 

м ͍·͔͔͒ͤͤ͡·͚ ͊ͤ͊͟͡Σ   
ͨͦ͒͟͡Ό;Φ 
150      ͟ ͦͣͨΈΌ͔͍ͭͪͦ     



 
 

211665 ISTOK-SOYUZ 
Express Diagnostics of potential for ICT R&D collaboration with the EU - 
Kyrgyzstan 

 

Ò ISTOK-SOYUZ - 40 
 

17 x ˥ˮ̏˴    978/748     62/57                  нт ͦͣͨ͟ΈΌͭΦ ͨͦ͒͟͡Ό;Φ  ͟ 
͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ    

18 ˻ ΄˥̂     11000/14600 405/129     6 
ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ  ͟ ͍͊ͫͫͦ͡  -  

мп ͦͣͣͯͭ͟Φ ͍͊ͤ͊ͦ͟͡     

19 ˻ ΄́̂όϝύ  6214/5324       160                м ͍·͔͒͡Φ ͊ͤ͊͟͡    1 
ͦͣͣͯͭ͟Φ ͊ͤ͊͟͡        

20 ˴ ̂̂      5072/3625        82     т ͊ͫͫ͟͡    м ͦͣͣͯͭ͟Φ ͙͙ͤ͡Ύ        

21 ˻ ˤ˴      1277/1913   50/34                                         

22 ˬ ˢ˥̂     7500/7500   195/117                ˴ͦͣͣͯͭΦ ͊ͤ͊͟͡·         

23 ˮ ˥̂      5140/1410   190/64      мн ͊ͫͫ͟͡  о ͡ΦͫΦ     р ͦͣͣͯͭ͟Φ ͙͙͚ͤ͡        

24 ˹ ˥̂όϝύ   2461/789         44                                       

25 ́ ˥̂      1454/1274        41                                       

26 s ̂˴      846/0           210     ˴͙͍ͦͪͨͦͪ͊ͭͤ͊Ύ    -  ͫ ͔ͭΈ    н ͍·͔͒͡Φ ͊ͤ͊͊͟͡       3 
ͦͣͣͯͭ͟Φ ͊ͤ͊͊͟͡      

27 s ͔͙͊͒ͣ͟Ύ 
˸ˤ ˨   

1470/1149   26/46              

28 ˨ ͊ͫͭ͊ͤ   1000/400    60/19                  м ͦͣͣͯͭ͟Φ ͊ͤ͊͟͡        

29 ̉  ̂      400/600     20/15                  ˹͔ͭ                    

30 s ͊͒͟Φ   
͔ͦͦͨͪ͊͟ͼ͙͙   

390/800     22/21                  ˹͊ ͙͙ͫͭ͊͒ ͨͦ͒͟͡Φ      ͟ 
͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭ"   

31 s ͊͒͟Φ   
͙ͭͯͪͣ͊͘ 

400/150     25/20       м ͡ΦͫΦ     м ͦͣͣͯͭ͟Φ ͙͙ͤ͡Ύ       10 
ͦͣͨ͟Φ ͍ ͔͙ͫͭ      

32 x ̅̏ˢ     350/200     78/46       н ͡ΦͫΦ     н ͦͣͣͯͭ͟Φ ͙͙͙ͤ͡        

33 ˴ ˾ˢ˻όϝύ  373/220     29                                            

34 ˮ ˸ˣ́     308/540     20/25       м ͡ΦͫΦ     ˿͙ͭ͊͒Ύ ͨͦ͒͟͡Φ ͟       ͔͙ͫͭ 
Ϧˮ͔͔ͤͭͪͤͭϦ     

35 ˸ ̂ Ϧˢͭ͊-
́Όͪ͟Ϧ    

382/0            50                н ͦͣͣͯͭ͟Φ ͊ͤ͊͊͟͡       

36 x ˮ˸˽     419/259     20/24                       

37 ˸ ˿͙̂̏̂  (*)     125/930           9                      

38 ˴ ·͎ͪΦ-  ˴͍͔͚ͯͭΦ 
͙͍͔̂ͤͪΦ  

149/0            20         

  ˮ͎ͭͦͦ    91607/76401    4567                              

 оΦмΦнΦ ͔́ͯ͟΅͔͔ ͔͙͔ͨͦͦ͗ͤ͡ ICT ͍  ͔͔ͫͭͦͪ͟ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ 

 ˨ ͡Ύ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͔͙ͭͣ͊ͭ͡;͔͙ͫ͟ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙͔ͦͭͤͦͫͭ͡Έͤͦ ͍͔ͤͦͦ Ύ͍͔͙͔ͤ͡Σ ͔ͦͭͦͪͦ͟ 
͙͔͔ͣͭ ͒ͦͫͭ͊ͭͦ;ͤ·͔ ͔ͨͪ͒ͨͦͫ·͙͟͡ ͒͡Ύ ͒͊͡Έ͔͚ͤ΄͔͎ͦ ͍͙͙ͪ͊ͭ͘ΎΦ ˤ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͔͔ͨͪ͒͊;͊ 
͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͙ͤͺͦͪͣ͊ͼ͙͙ ͨͦ Ή͔͚ͭͪͦͤͤͦ͟͡ ͨͦ;͔ͭΦ 

̂;͔͔͙ͪ͗͒ͤΎ ͔ͫͭͦͪ͊͟ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ͦͫͤ͊΅͊ΌͭͫΎ ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͔ͭͻ͙͚ͤͦ͟Σ ͔ͫͦ͒͊ͭͫ͘Ύ ͔ͤͦ͋ͻ͙͔ͦ͒ͣͦ 
͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤΣ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͨͦ͒͟͡Ό;͔͙͔ͤ ͟ Ή͔͚ͭͪͦͤͤͦ͟͡ ͨͦ;͔ͭ ͙ ͒ͦͫͭͯͨ ͟ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦΦ 

 ́ ͔͔͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘͡ 

 ˴ ·͎ͪ·ͫ͊͘͟Ύ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ ͔͙ͣ͒ͼ͙ͤͫ͊͟Ύ ͔͙͊͊͒ͣ͟Ύ 

 ʕ  ˴˥˸ˢ ͫͦ͒͊ͤ͘ ͔ͪͫͯͪͫͤ·͚ ͼ͔ͤͭͪΣ ͍ ͦͭͦͪͦͣ͟ ͙͔ͣΌͭͫΎ н ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ ͊ͫͫ͊͟͡ όсл ˾˿Σ ͦ͊͟͡͡ΈͤͯΌ ͔ͫͭΈΣ ͒ͦͫͭͯͨ ͟ 
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͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦύΦ ˨͊ͤͤ·͚ ͔ͪͫͯͪͫͤ·͚ ͼ͔ͤͭͪ ͔ͪ΄͔͊ͭΣ ͔ͫ͒ͯ͡Ό΅͙͔ ͊͒͊͘;͙Υ 

- ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͒ͦͫͭͯͨ ͔ͫͭͯ͒ͤͭ͊ͣ ͙ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡Ύͣ ͟ ͎ͦ͋͊͡͡Έͤ·ͣ ͙ͫͭͦ;͙ͤ͊ͣ͟ ͒͡Ύ ͨͦͯ͡;͔͙ͤΎ ͙ͤͺͦͪͣ͊ͼ͙͙ ͨͦ 
͔͙ͣ͒ͼ͙͔ͤΤ 

- ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭ ͦ͋ͯ;͔͙͔ͤ ͔͍ͫͭͯ͒ͤͭͦ ͔ͪ͊͋ͦͭ ͫ ͍͔͔ͫͦͪͣͤͤ·͙ͣ ͦͣͨ͟ΈΌ͔ͭͪͤ·͙ͣ ͔ͭͻ͎͙ͤͦͦ͡Ύ͙ͣ ͒͡Ύ ͦͫͯ΅͔͍͔͙ͫͭͤ͡Ύ 
ͯ;͔͚͋ͤͦΣ ͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͚ͫͦ͟ ͙ ͔͡;͔͚͋ͤͦ ͪ͊͋ͦͭ·Φ 

͙͙͍͙͔̅ͤ͊ͤͫͪͦ͊ͤ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͊͘ ͫ;͔ͭ ͍͔͔͚ͪͣͤͤͦ ͺ͙͍͚ͤ͊ͤͫͦͦ ͔͙ͨͦ͒͒ͪ͗͟ ¦{!L5Φ 

 ˾ ͔͙ͫͨͯ͋͊ͤͫ͊͟͟͡Ύ ͤ͊ͯ;ͤ͊Ύ ͔͙ͣ͒ͼ͙ͤͫ͊͟Ύ ͙͙͔͋͋ͦͭ͊͟͡ 

 x ͙͙͔͋ͦͭ͊͟͡ ͎͔ͪ͊ͫͨͦ͊͊ͭ͡ н ͦͣͨ͟ΈΌ͔͙ͭͪ͊ͣ ͙ ͙͔͔ͣͭ ͒ͦͫͭͯͨ ͟ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦΣ ;ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ ;͙͔ͭ͊ͭ͡Ύͣ 
ͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ ͍͔͚ͤͦ΄͔͚ ͙ͤͺͦͪͣ͊ͼ͙͔͚ ͨͦ ͙ͪ͊͘͡;ͤ·ͣ ͦ͋͊ͫͭ͡Ύͣ ͔͙ͣ͒ͼ͙ͤ· ͙ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΦ 
͙͙͍͙͔̅ͤ͊ͤͫͪͦ͊ͤ ͍ нллл-нллм ͎ͦ͒͊ͻ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ̅ͦͤ͒ͦͣ ˿ͦͪͦͫ͊Φ 

 ́ ͔͔͔͙ͣ͒͡ͼ͙ͤ͊ 

 ʕ  ͔͙͔ͪͫͨͯ͋͟͡ ͙͔͔ͣͭͫΎ ͪΎ͒ ͯ;͔͔͙͚ͪ͗͒ͤ ͎ͪ͊ͫͨͦ͊͊͡Ό΅͙ͻ ͍·͙ͫͦͣ͟ ͤ͊ͯ;ͤ·ͣ ͙ ͍͊͒ͪͦ͟·ͣ ͔ͨͦͭͤͼ͙͊ͦͣ͡Σ ͦͭͦͪ͟·͔ ͍ 
͋ͯ͒ͯ΅͔ͣ ͎ͣͦͯͭ ͔͔ͦ͋ͫͨ;͙ͭΈ ͙͔ͦ͊͊ͤ͘͟ ͙͒ͫͭ͊ͤͼ͙͚ͦͤͤͦ ͍·͍͙ͫͦͦ͊͟͟͡ͺ͙ͼ͙͍͚ͪͦ͊ͤͤͦ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙ 
͔͔͙ͤ͊ͫͤ͡Ό ͔ͦͭ͒͊ͤͤ͡·ͻ ͔͎͙͍ͪͦͤͦΣ ͫͭ͊ͭΈ ͚͋͊ͦ͘ ͒͡Ύ ͔͙ͨͪͦ͒ͦ͗ͤ͡Ύ ͦ͋ͯ;͔͙ͤΎ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͙͍ͪ͊͋ͦͭͤͦ͟ ͤ͊ ͔ͣͫͭ͊ͻΣ 
ͭΦ͔Φ ͙ͫͯ͗ͭ͡Έ ͍ ͊͟;͔͍͔ͫͭ ͦͤͫͯ͟͡Έ͙͍ͭ͊ͭͤ·ͻΣ ͦ͋ͯ;͊Ό΅͙ͻΣ ͔͙ͣͭͦ͒;͔͙ͫ͟ͻ ͼ͔͍ͤͭͪͦ ό˹ˮˮ ͊ͯ͟΄͔͍ͪͫͭ͊ ͙ ͔͙͙͙ͨ͒͊ͭͪΣ 
˹͊ͼ͙ͦͤ͊͡Έͤ·͚ ͼ͔ͤͭͪ ͙͎͙͙͊ͪ͒ͦͦ͟͡ ͙ ͍͔͙ͤͯͭͪͤͤͻ ͔͔͚͋ͦͤ͘͡Σ ˾͔͙͙͚ͫͨͯ͋͊ͤͫ͟͟͡ ͙͎͙͒͊ͤͦͫͭ;͔͙͚ͫ͟ ͼ͔ͤͭͪΣ 
˾͔͙ͫͨͯ͋͊ͤͫ͊͟͟͡Ύ ͔͒ͭͫ͊͟Ύ ͙͙ͤ͟͡;͔ͫ͊͟Ύ ͋ͦ͡Έ͙ͤͼ͊Σ ˹͊ͼ͙ͦͤ͊͡Έͤ·͚ ͻ͙͎͙ͪͯͪ;͔͙͚ͫ͟ ͼ͔ͤͭͪΣ ˹͊ͼ͙ͦͤ͊͡Έͤ·͚ 
͎͙ͦͫͨͭ͊͡ΈΣ ˿ͭ͊ͤͼ͙Ύ ͚ͫͦͪͦ͟ ͙ ͔͚ͤͦͭͦ͗ͤͦ͡ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙ ͎Φˣ͙΄͔͊͟͟ύΦ 

 ́ ͔͔͍͔͙͔ͯͨͪ͊ͤ͡͡ 

 ˸ ͙͙͔͍ͤͫͭͪͫͭͦ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ 

 ˮ ͔͔ͣͭͫΎ ͦ͊͟͡͡Έͤ͊Ύ ͔ͫͭΈΦ ˿ͦ͒͊ͤ͘· ͔ͤͦ͋ͻ͙͔ͦ͒ͣͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤΣ ͋͊͘· ͒͊ͤͤ·ͻ ͨͦ ͍͒ͦͪͦ͘ΈΌ ͙ 
͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΌΣ ͨͦ ͊͒ͪ͊ͣ͟Σ ͨͦ ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͣ ͫ;͔ͭ͊ͣΣ ͨͦ ͙͙ͨͪͨͫ͊ͤͤͦͣͯ ͔͔͙ͤ͊ͫͤ͡Ό ͙ ͒ͪΦ ˻͔͙͍ͨͪ͊ͭͤ͊Ύ ͍ͫΎ͘Έ 
˸͙͙͔͍ͤͫͭͪͫͭ͊ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͫ ͍͔͍͔ͨͦ͒͒ͦͣͫͭͤͤ·͙ͣ ͯ;͔͔͙ͪ͗͒ͤΎ͙ͣ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ 
͔͍ͨͦͫͪ͒ͫͭͦͣ Ή͔͚ͭͪͦͤͤͦ͟͡ ͨͦ;ͭ·Φ ˽͔ͦ͒͒ͪ͗͊͟ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ Ή͔͚ͭͪͦͤͤͦ͟͡ ͨͦ;ͭ· ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ̅ͦͤ͒ͦͣ 
Ϧ˿ͦͪͦͫ-˴·͎ͪ·ͫͭ͊ͤ͘ϦΦ 

 ˾ ͔͙͙͚ͫͨͯ͋͊ͤͫ͟͟͡ ͔͙ͣ͒ͦ͟-͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͚ ͔̇ͤͭͪ 

 ˾ ˸ˮ̇ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͫ͋ͦͪ ͙ ͙͊ͤ͊͘͡ ͒͊ͤͤ·ͻ ͨͦ ͍͒ͦͪͦ͘ΈΌ ͔͔͙ͤ͊ͫͤ͡Ύ ͙ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΌ ͒͡Ύ ͙ͨͪͤΎ͙ͭΎ ͔ͪ΄͔͙͚ͤ 
ͤ͊ ͍͔ͫͻ ͍ͯͪͦͤΎͻΦ ˤ ͔͙͔ͨͦͫ͒ͤ͡ ͎ͦ͒· ˸͙͙͔͍ͤͫͭͪͫͭͦͣ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͍͙ͨͪͦͦ͒ͭͫΎ 
͋ͦ͡Έ΄͊Ύ ͪ͊͋ͦͭ͊ ͨͦ ͙ͫͦ͒͊ͤ͘Ό ͦͣͨ͟ΈΌ͔͙͙͍͚ͭͪͪͦ͊ͤͤͦ͘ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͙͔ͫͫͭͣ· ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΣ ͦͭͦͪ͊͟Ύ 
͔͙͍͔ͨͪ͒ͯͫͣ͊ͭͪ͊ͭ ͙͔ͫͦ͒͊ͤ͘ ͔͙͒ͤ·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͍ͨͦͭͦͦ͟Σ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙ͻΥ 

- ͣ ͙͙͎ͦͤͭͦͪͤ ͍͒ͦͪͦ͘ΈΎ ͔͔͙ͤ͊ͫͤ͡ΎΤ 

- ͦ ͼ͔ͤͯ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͯ;͔͔͙͚ͪ͗͒ͤ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΤ 

- ͣ ͙͙͎ͦͤͭͦͪͤ ͙ ͯͯ͡;΄͔͙͔ͤ ͊͟;͔͍ͫͭ͊ ͦ͊͘͟·͍͔͊ͣ·ͻ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͎ͯͫͯ͡Τ 

- ͅ ͙͙͍͙͔ͤ͊ͤͫͪͦ͊ͤ ͍ͨͦͫͭ͊΅͙͍ͦ͟ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͎ͯͫͯ͡Φ 

ˤ ˾˸ˮ̇ ͙͔͔ͣͭͫΎ ͦ͊͟͡͡Έͤ͊Ύ ͔ͫͭΈΣ ͫͦ͒͊ͤͦ͘ ͙͍͔ͯͤͪͫ͊͡Έ͔ͤͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͒͡Ύ ͫ͋ͦͪ͊Σ ͙ͦ͋ͪ͊͋ͦͭ͟ ͙ 
͙͊ͤ͊͊͘͡ ͙͙ͫͭ͊ͭͫͭ;͔͚ͫͦ͟ ͙ͤͺͦͪͣ͊ͼ͙͙Φ ˿͍Ύ͘Έ ͫ ͦ͋͊ͫͭͤ͡·͙ͣ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͙ͣ ͼ͔͙ͤͭͪ͊ͣ ό͔͔͒͊͡ - ˮ̇ύΣ ͦͭͦͪ͟·͔ 
͍ͦ͋ͦͪͯ͒ͦ͊ͤ· ͔ͨͪͫͦͤ͊͡Έͤ·͙ͣ ͦͣͨ͟ΈΌ͔͙ͭͪ͊ͣ ͙ ͔͙ͣͦ͒ͣ͊ͣ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͔͍ͨͦͫͪ͒ͫͭͦͣ Ή͔͚ͭͪͦͤͤͦ͟͡ ͨͦ;ͭ·Φ 
˾͊͋ͦͭ͊ ͔͙ͫͭ ͔͙͍͔ͨͦ͒͒ͪ͗͊ͭͫΎ ͍ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͊͘ ͫ;͔ͭ ͙ͫͭͦͪͦͤͤͻ ͙͒ͦͤͦͪͫ͟ͻ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚Φ ˿͍͔ͦͣͫͭͤͦ ͫ 
̅ͦͤ͒ͦͣ ͦ͋Ύ͔͊ͭ͘͡Έ͎ͤͦͦ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͫͭͪ͊ͻ͍͙ͦ͊ͤΎ ό͔͔͒͊͡ - ̅˻˸˿ύ ͪ͊ͪ͊͋ͦͭ͊ͤ͘· ͙ ͍͔ͤ͒ͪΎΌͭͫΎ ͍ͤͦ·͔ ͙͙ͤͦ͟͟͡-
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͙͔ͫͫͭͣ· ͍ ͊ͣ͋ͯ͊ͭͦͪͤͦ͡-͙͙͙ͨͦͤ͟͡͡;͔͙ͫ͟ͻ ͯ;͔͔͙ͪ͗͒ͤΎͻ ͙ ͫͭ͊ͼ͙ͦͤ͊ͪ͊ͻΣ ͦͭͦͪ͟·͔ ͍ͨͦͦ͘͡ΎΌͭ 
͔͔͋ͦ͡  ͔͙͍ͦͨͪ͊ͭͤͦ ͍͙ͨͪͦͦ͒ͭΈ ͙͙͎ͣͦͤͭͦͪͤ ͔ͤͦͭͦͪ͟·ͻ ͙͙͍ͤ͒͊ͭͦͪͦ͟ ͍͒ͦͪͦ͘ΈΎΣ ͦͤͭͪͦ͟͡Έ ͊͟;͔͍ͫͭ͊ ͦ͊͘͟·͍͔͊ͣ·ͻ 
͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͎ͯͫͯ͡ ͙ ͺ͙͙͍͙͔ͤ͊ͤͫͪͦ͊ͤ ͍ͨͦͫͭ͊΅͙͍ͦ͟ ͎ͯͫͯ͡Φ 

 ̅ ͦͤ͒ ͦ͋Ύ͔͊ͭ͘͡Έ͎ͤͦͦ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͫͭͪ͊ͻ͍͙ͦ͊ͤΎ 

 ʕ  ˾͔͙ͫͨͯ͋͊ͤͫͦͣ͟͟͡ ̅˻˸˿ ͫͦ͒͊ͤ͊͘ ͦ͊͟͡͡Έͤ͊Ύ ͔ͫͭΈΣ ͪ͊ͪ͊͋ͦͭ͊ͤͦ͘ ͙ ͍͔͔ͤ͒ͪͤͦ ͙͍͔ͯͤͪͫ͊͡Έ͔ͤͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ 
͔͔ͦ͋ͫͨ;͔͙͔ͤ ͒͡Ύ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͦͤͭͪͦ͟͡Ύ ͊͟;͔͍ͫͭ͊ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͎ͯͫͯ͡ ͙ ͦͨ͊ͭ͡· ͍ͨͦͫͭ͊΅͙͍ͦ͟ ͋ͦ͡Έ͙ͤ;ͤ·ͻ 
͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͎ͯͫͯ͡Φ ͔͙͙́ͪͪͭͦͪ͊͡Έͤ·͔ ͍͔͙ͯͨͪ͊ͤ͡Ύ ̅˻˸˿ ͍ͦ͋ͦͪͯ͒ͦ͊ͤ·Υ ͔ͨͪͫͦͤ͊͡Έͤ·͙ͣ ͦͣͨ͟ΈΌ͔͙ͭͪ͊ͣΣ 
͔ͣͦ͒ͣͦͣΦ ˿͍Ύ͘Έ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͔͍ͨͦͫͪ͒ͫͭͦͣ Ή͔͚ͭͪͦͤͤͦ͟͡ ͨͦ;ͭ·Φ ˽͔͙͔ͦ͒͒ͪ͗͊ͤ ͪ͊͋ͦͭ· ͔͙ͫͭ ͍ ͤ͊ͫͭͦΎ΅͔͔ 
͍͔ͪͣΎ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͊͘ ͫ;͔ͭ ͔͍ͫͪ͒ͫͭ ̅˻˸˿Φ 

 ˹ ˮˮ ͊ͯ͟΄͔͍ͪͫͭ͊ ͙ ͔͙͙͙ͨ͒͊ͭͪ 
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 ˮ ͔͔ͣͭͫΎ ͦ͊͟͡͡Έͤ͊Ύ ͔ͫͭΈΣ ͪ͊ͪ͊͋ͦͭ͊ͤͦ͘ ͙ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͒͡Ύ ͍͙͊ͭͦͣ͊ͭ;͔͎ͫͦͦ͟ ͫ͋ͦͪ͊ ͙ 
͙ͦ͋ͪ͊͋ͦͭ͟ ͒͊ͤͤ·ͻ ͦ ͔ͣ͊͒ͤ͡;͔͚ͫͦ͟ ͙ ͔͙͚ͣ͊ͭͪͤͫͦ͟ ͔͙ͫͣͪͭͤͦͫͭΦ ˿͍Ύ͘Έ ͫ ͦ͋͊ͫͭͤ͡·͙ͣ ͯ;͔͔͙ͪ͗͒ͤΎ͙ͣ 
͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͨͦ Ή͔͚ͭͪͦͤͤͦ͟͡ ͨͦ;͔ͭΦ ˽͔͙͍͙͔ͦ͒͒ͪ͗͊ͤ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ Ή͔͚ͭͪͦͤͤͦ͟͡ ͨͦ;ͭ· 
ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͊͘ ͫ;͔ͭ ͔͍ͫͪ͒ͫͭ ¦{!L5Φ 

 ˥ ͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ ͫͯ͗͋͊͡ ͫ͊ͤΉ͙ͨ͒ͤ͊͒ͦͪ͊͘ 

 ˨ ͔͔ͨ͊ͪͭ͊ͣͤͭ ˥ͦͫͫ͊ͤΉ͙ͨ͒ͤ͊͒ͦͪ͊͘ ͙ ͦ͋͊ͫͭͤ͡·͔ ˿̏˿ ͙͔ͣΌͭ ͔ͨͪͫͦͤ͊͡Έͤ·͔ ͦͣͨ͟ΈΌ͔ͭͪ· ͙ ͔ͣͦ͒ͣ·Φ ˿͍Ύ͘Έ 
ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͔͍ͨͦͫͪ͒ͫͭͦͣ Ή͔͚ͭͪͦͤͤͦ͟͡ ͨͦ;ͭ·Φ ˤ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͪ͊ͪ͊͋͊ͭ͘·͍͔͊ͭͫΎ ͔͙͒ͤ͊Ύ ͎ͨͪͦͪ͊ͣͣ͊ ͒͡Ύ 
ͫ͋ͦͪ͊Σ ͦ͋ͦ͋΅͔͙ͤΎΣ Ή͔͚ͭͪͦͤͤͦ͟͡ ͔͔ͨͪ͒͊;͙ ͒͊ͤͤ·ͻΦ 

 ˻ ͋͊ͫͭͤ͡·͔ ͦ͋Ά͔͙͔͒ͤͤͤ·͔ ͋ͦ͡Έ͙ͤͼ· ό˻˻ˣύ 

 ˻ ˻ˣ ͎ͪ͊ͫͨͦ͊͊͡Όͭ ͦͣͨ͟ΈΌ͔͙ͭͪ͊ͣ ͙ ͔͙ͣͦ͒ͣ͊ͣΣ ͦͭͦͪ͟·͔ ͨͦ͒͟͡Ό;͔ͤ· ͟ Ή͔͚ͭͪͦͤͤͦ͟͡ ͨͦ;͔ͭΦ ͙͙͍͙͔̅ͤ͊ͤͫͪͦ͊ͤ ͍ 
2000-нллм ͎ͦ͒͊ͻ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ̅ͦͤ͒ͦͣ ˿ͦͪͦͫ͊Φ 

 оΦмΦоΦ ˿ͦͫͭͦΎ͙͔ͤ ͍͙͙ͪ͊ͭ͘Ύ ICT ͍  ͫͦͼ͙͊͡Έ͚ͤͦ ͫͺ͔͔ͪ 

 ˸ ͙͙͔͍ͤͫͭͪͫͭͦ ͭͪͯ͒͊ ͙ ͫͦͼ͙͊͡Έ͚ͤͦ ͊͘΅͙ͭ· ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ 

 ˸ ͙͙͔͍ͤͫͭͪͫͭͦ ͨͦͯ͡;͙ͦ͡ ͔͙ͪ͒ͭ͟ ˤ͔͙͎ͫͣͪͤͦͦ ͋͊ͤ͊͟ ͤ͊ ͊ͯͨͯ͘͟͟ ͦͣͨ͟ΈΌ͔͍ͭͪͦ όплл ͍͙͙͍͊ͭͦͣ͊ͭͪͦ͊ͤͤ͘·ͻ ͪ͊͋ͦ;͙ͻ 
͔ͣͫͭ ͨ͡Όͫ ͔͍͔ͫͪͪ·ύ ͙ ͤ͊ Ή͚ͭͦ ͔͋͊͘ ͫͦ͒͊ͦ͘͡ ͦ͋Ά͔͙͔͒ͤͤͤͯΌ ͔͔͍ͫͭͯΌ ͙͔ͫͫͭͣͯΣ ͒͡Ύ ͍ͫΎ͙͘ ͔͎͙ͪͦͤ͊͡Έͤ·ͻ 
͔͔͙͚ͨͦ͒ͪ͊͒ͤ͘͡ ͙ ͎͍͎ͦͦͤͦͦ͡ ͦͺ͙ͫ͊Φ ˸͙͙͔͍ͤͫͭͪͫͭͦ ͙ͫͨͦ͡Έ͔ͯͭ͘ ͋͊͘· ͒͊ͤͤ·ͻ ͙ ͙͔͙ͨͪͦ͗ͤ͡Ύ ͨͦ ͔͔͔ͨͪͣ΅͔͙ͤΌΣ 
͊ͤ͘Ύ͙ͭͦͫͭ ͙ ͫͦͼ͙͊͡Έ͚ͤͦ ͊͘΅͙͔ͭ ό͔͎͙ͪͫͭͪ͊ͼ͙Ύ ͡Ό͔͚͒ ͙ ͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ ͺ͙͍͚ͤ͊ͤͫͦͦ ͨͦͣͦ΅͙ύΦ 

 ˿ ͦͼ͙͊͡Έͤ·͚ ͺͦͤ͒ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ 

 ̂  ͺͦͤ͒͊ ͙͔͔ͣͭͫΎ нрл ͫͭ͊ͪ·ͻ ͦͣͨ͟ΈΌ͔͍ͭͪͦΣ ͦͭͦͪ͟·͔ ͔͔ͦ͋ͫͨ;͙͍͊Όͭ ͔͙͔ͨͦͫͭͯͨͤ͡ ͒͊ͤͤ·ͻ ͍ ͔͎͙ͪͦͤ· ͙ ͙͘ 
͔͎͙͍ͪͦͤͦ ͍ ͼ͔ͤͭͪΦ ˤ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͙͍͙ͨͪͦͦ͒ͭͫ͘Ύ ;͙͊ͫͭ;ͤ͊Ύ ͙ͻ ͔͊ͣͤ͊͘ ͤ͊ ͍ͤͦ·͔ ͦͣͨ͟ΈΌ͔ͭͪ·Φ ˮͫͨͦ͡Έ͔ͯͣ͘·͔ 
ͺͦͤ͒ͦͣ ͋͊͘· ͒͊ͤͤ·ͻ ͙͔ͣΌͭ ͦ;͔ͤΈ ͍͔͊͗ͤͦ ͔͙͔ͪͫͨͯ͋͊ͤͫͦ͟͟͡ ͤ͊͘;͔͙͔ͤΣ ͭΦ͟Φ Ή͙ͭ ͒͊ͤͤ·͔ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͔ͤ ͭͦ͡Έͦ͟ 
͒͡Ύ ͍͔͙ͤͯͭͪͤͤͻ ͊͒͊͘; ͺͦͤ͒͊Σ ͤͦ ͔ͭ͊͗͟ ͙ ˥͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͎͍͚ͤ͊ͦͦͦ͡ ͙͔ͤͫͨ͟ͼ͙͔͚ ͙ͨͪ ˸͙͙͔͍͔ͤͫͭͪͫͭ ͺ͙͍ͤ͊ͤͫͦ 
˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Σ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ͙͙͔͋ͪ͊ͭ͘͡Έ͚ͤͦ ͙͙͔͚ͦͣͫͫ͟ ͙ ͎͙͙͒ͪͯͣΦ ˤ͔ͫ Ή͙ͭ ͋͊͘· ͒͊ͤͤ·ͻΣ ͙ͤ͊ͨͫ͊ͤ· ͤ͊ 
˿̂ˣ˨ CƻȄtǊƻ нΦͻΦ 

 оΦмΦпΦ ˿ͦͫͭͦΎ͙͔ͤ ͍͙͙ͪ͊ͭ͘Ύ ICT ͍  ͭͪ͊ͤͫͨͦͪͭͤͦͣ-͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤͦͣ ͔͔ͫͭͦͪ͟Σ Ή͔͎͔͙͔ͤͪͭ͟Σ ͙ ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡ 

 ́ ͪ͊ͤͫͨͦͪͭͤͦ-͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·͚ ͔ͫͭͦͪ͟ ͍ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͙͍͔ͦ͋ͫͯ͗͊ͭͫ͡Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͍ͫͨͪ͊ͦ;͚ͤͦ 
͚ͫͯ͗͋ͦ͡Σ ͍͚ͦͫͤͦ͊ͤͤͦ ͤ͊ ͔͋͊͘ ˸͙͙͔͍ͤͫͭͪͫͭ͊ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Φ ˭͔͒ͫΈ ͍ 
͙͍͚ͦͪͨͦͪ͊ͭͤͦ͟ ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͔͙ͫͭ ͼ͔ͤͭͪ͊͡Έ͎ͤͦͦ ͊ͨͨ͊ͪ͊ͭ͊ ͔͙͔ͫͦ͒ͤͤ· мн ͍͔͍͔ͨͦ͒͒ͦͣͫͭͤͤ·ͻ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚Φ 
ˮ͔͔ͣͭͫΎ ǿŜō-ǎƛǘŜ ˸͙͙͔͍ͤͫͭͪͫͭ͊ ͫ ͔ͤͦ͋ͻ͙͚ͦ͒ͣͦ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͍ͫͨͪ͊ͦ;͚ͤͦ ͙ͤͺͦͪͣ͊ͼ͙͔͚Φ ͔͔́ͪ͋ͯͭͫΎ 
ͦͫͤ͊΅͔͙͔ͤ ͙͍͚ͦͪͨͦͪ͊ͭͤͦ͟ ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͔͙ͫͭ ͔ͤͦ͋ͻ͙ͦ͒ͣ·ͣ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·ͣ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤͣ - ͙͔͚ͫͫͭͣͦ 
͊͘΅͙ͭ·Σ ͔͔͍͚ͫͭͦ ͚͊ͨͨ͊ͪ͊ͭͯͪͦΦ ˨͡Ύ ͍͙͙ͪ͊ͭ͘Ύ ͔͙ͫͭ ͔ͭͪ͋ͯΌͭͫΎ ͺ͙͍ͤ͊ͤͫͦ·͔ ͍͔͙ͦ͗ͤ͡ΎΦ 

 ˿ ͔ͭͦͪ͟ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ 

 s ˻ Ϧ˴·͎ͪ·͔͔ͭͦͣ͘͟͡Ϧ 

 ʕ  ˢ˻ Ϧ˴·͎ͪ·͔͔ͭͦͣ͘͟͡Ϧ Ή͙͔ͫͨͯ͊ͭͪͯͭͫ͟͡Ύ ͋͊͊͘ ͒͊ͤͤ·ͻ ͍͔͙ͤͯͭͪͤͤͻ ͙ ͍͔ͤ΄͙ͤͻ ͙͙͚ͤ͡ ͍ͫΎ͙͘ ͒͡Ύ ͍͔͙ͯͨͪ͊ͤ͡Ύ 
͍ͫΎ͘ΈΌ ͙ ͍͔͙ͫͦͫͭ͊ͤ͡Ύ ͫ;͔͍ͭͦΦ ˮͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ ͙͔ͫͫͭͣ͊ ͙ͫͦͫͭͦͭ ͙͘ ͔ͤͫͦ͟͡Έ͙͟ͻ ͔͍ͦͣͨͦͤͤͭͦ͟Υ ͔ͦͭ͒͡Έͤ·ͻ 
͔ͨͪͫͦͤ͊͡Έͤ·ͻ ͦͣͨ͟ΈΌ͔͍ͭͪͦ ͙ ͦ͊͟͡͡Έͤ·ͻ ͔͔͚ͫͭΦ ˴͊͗͒·͚ ͚ͭ͊ͦ͟ ͔ͦͣͨͦͤͤͭ͟ ͔ͪ΄͔͊ͭ ͔ͦͭ͒͡ΈͤͯΌ ͊͒͊͘;ͯΦ ˹͙͔͔͊͋ͦ͡ 
͍͊͗ͤ͊Ύ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͙͔͒ͯ͋ͪͯͭͫ͡Ύ ͤ͊ ͺ͚͊͡-͔͍͔ͫͪͪ͊ͻΦ ˽͎ͪͦͪ͊ͣͣ·Σ ͪ͊ͪ͊͋ͦͭ͊ͤͤ͘·͔ ͔ͣͫͭͤ·͙ͣ ͺ͙͙ͪͣ͊ͣ ͙ 
͍͔ͫͦ͋ͫͭͤͤ·͙ͣ ͙͙ͫ͊ͣ͡Σ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͒͡Ύ ͍͔͔͙͒ͤΎ ͊͒͊͘; ͋ͯͻ͎͔͙͙͊ͭͪ͡Σ Ό͙͙ͪ͒;͔͙ͫ͟ͻ ͊͒͊͘;Σ ͊ ͔ͭ͊͗͟ ͒͡Ύ ͯ;͔ͭ͊Σ 
ͫ͋ͦͪ͊ ͙ ͎͍͙ͨͦ͒ͦͭͦ͟ ͒͊ͤͤ·ͻ ͨͦ ͔͎ͣ͗͒ͯͦͪͦ͒ͤ·ͣ ͙ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͣ ͔͔͎͍ͨͪͦͦͪ͊ͣΦ 

 ́ ͪ͊ͤͫͨͦͪͭͤ·͚ ͔ͫͭͦͪ͟ ό͍͔͙͔̂ͨͪ͊ͤ͡ ˴·͎ͪ·͚ͫͦ͘͟ ͔͔͚͗ͤͦ͘͡ ͎͙͒ͦͪͦύ 

 ̂ ˴ˬ˨ ͙͍͔ͦ͋ͫͯ͗͊ͭ͡ ͔͔͗ͤͦ͒ͦͪͦ͗ͤͯ͘͡Ό ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͯΌ ͙͔ͫͫͭͣͯ όˮ˿ ˴ˬ˨ύΣ ͍ͻͦ͒Ύ΅ͯΌ ͍ ˩͙͒ͤͯΌ 
͍·;͙͙͔ͫͭ͡͡ΈͤͯΌ ͔ͫͭΈ ͫ ͼ͔ͤͭͪ͊͡Έͤ·ͣ ͯͦͣ͘͡ ͍ ͎ͦͪΦ ˸͍͔ͦͫ͟ ό˥͍͊ͤ͡·͚ ͍·;͙͙͔ͫͭ͡͡Έͤ·͚ ͼ͔ͤͭͪ ˸͙͙͔͍ͤͫͭͪͫͭ͊ ͔͚ͨͯͭ 
ͫͦͦ͋΅͔͙ͤΎ ˾̅ ό˥ˤ̇ύύΦ ˻͋ͪ͊͋ͦͭ͊͟ ͙ͤͺͦͪͣ͊ͼ͙͙ ͙ ͍ͫΎ͘Έ ͫ ˥ˤ̇ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ;͔͔ͪ͘ ˤ̇Σ ͤ͊ͻͦ͒Ύ΅͙͚ͫΎ ͍ ͎ͦͪΦ 
ˢͣ͊ͭ͡· όˢˤ̇ύΣ ͔͍ͨͦͫͪ͒ͫͭͦͣ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍·͔͔͎͒ͤͤͦͦ͡ ͦͣͨ͟ΈΌ͔ͭͪ͊ ͍͙ͯͫͭ͊ͤͦ͟ ͍ͫΎ͙͘ ͙ ͔͔ͨͪ͒͊;͙ ͒͊ͤͤ·ͻ - 
͎͍͊ͤ͡·͚ ͦͤ͟ͼ͔ͤͭͪ͊ͭͦͪ ͙ͤͺͦͪͣ͊ͼ͙͙ ˴ˬ˨ ό˥˴ˮ ˴ˬ˨ύΦ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ˥˴ˮ ͙͔͋͊ͪͯͭͫ͘Ύ ͤ͊ ͔͙͒ͤͦͣ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦͣ ͍͔ͨͪͦͫͭͪ͊ͤͫͭ ͔͔͗ͤ͘͡·ͻ ͎͒ͦͪͦ ͫͭͪ͊ͤ ˿˹˥ ͙ ˣ͙͙͊ͭ͡Φ ˽ͪͦͭͦͦ͟͡· ͔ͦ͋ͣͤ͊ ͙ ͎ͨͪͦͪ͊ͣͣ· ͍ͫΎ͙͘ 
͍͙͍ͯͫͭ͊ͤ͊͊͡ΌͭͫΎ ͔ͨͪͦͭͤͦ͟-͙ͦͤͫͭͪͯͭͦͪͫͣ͟͟͟ ͙ ͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫͣ͟ ͋Όͪͦ ͍͙͙͍͚͊ͭͦͣ͊ͭͪͦ͊ͤͤͦ͘ ͙͔ͫͫͭͣ· 
͍͔͙ͯͨͪ͊ͤ͡Ύ ͔͔͗ͤͦ͒ͦͪͦ͗ͤ͘͡·ͣ ͭͪ͊ͤͫͨͦͪͭͦͣ ˸͙͙͔͍ͤͫͭͪͫͭ͊ ͔͚ͨͯͭ ͫͦͦ͋΅͔͙ͤΎ ˾͙͚͚ͦͫͫͫͦ͟ ͔͔̅͒ͪ͊ͼ͙͙ ό˽˴́ˣ 
ˢ˿̂ˬ́ ˸˽˿ ˾̅ύ ͤ͊ ͍͔ͫ ͍·;͙͙͔ͫͭ͡͡Έͤ·͔ ͼ͔ͤͭͪ· ˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͙ ͎͒ͦͪͦ͗ͤͦͦ ͍͔͚ͯͪͦͤΦ ˤ·;͙͙͔ͫͭ͡͡Έͤ͊Ύ ͔ͫͭΈ 
˴ˬ˨ ͙͔͔ͣͭ ͙͔ͪ͊ͪͻ͙;͔ͫͯ͟Ό ͫͭͪͯͭͯͪͯ͟Σ ͎͔͒ ͍ͫͦͫͭ͊ͤ·͙ͣ ͙ͯ͊ͣ͘͡ Ύ͍͡ΎΌͭͫΎ ͦͤ͟ͼ͔ͤͭͪ͊ͭͦͪ· ͙ͤͺͦͪͣ͊ͼ͙͙ ό͍ р 
͔͔͙ͨͦ͒ͪ͊͒ͤ͘͡Ύͻ ˴ˬ˨ύ ͙ ͔͙͔͊͋ͦͤͤͭͫ͟ ͨͯͤͭ͟· όͤ͊ но ͫͭ͊ͤͼ͙Ύͻ ˴ˬ˨ύΦ ˿͍Ύ͘Έ ͔ͣ͗͒ͯ ͍͒ͯͣΎ ͎͍͊ͤ͡·͙ͣ 
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͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͙ͣ ͼ͔͙ͤͭͪ͊ͣΣ ό͎ͦͪͦ͒͊ ˣ͙΄͔͟͟ ͙ ˬ͊͊͡͡-ˢ͋͊͒ύ ͨͪͦͻ͙ͦ͒ͭ ͭͦ͡Έͦ͟ ;͔͔ͪ͘ ͙ͦ͒ͤ ͊ͤ͊͟͡Σ ͙ͨͪ ͔͔ͨͦͭͪ 
͎ͦͭͦͪͦͦ͟ ͎ͣͦͯͭ ͍͙ͦͤͤͯͭ͘͟Έ ͔ͫͪΈ͔ͤ͘·͔ ͔ͨͪͦ͋ͣ͡· ͫͦ ͍ͫΎ͘ΈΌΦ ˴͊͗͒·͚ ͦͤ͟ͼ͔ͤͭͪ͊ͭͦͪ ͙ͤͺͦͪͣ͊ͼ͙͙ ό͔͔͒͊͡ - ˴ˮύ 
͙͍͔ͦ͋ͫͯ͗͊ͭ͡ ͍͙ͫͦ ͔͙͔͊͋ͦͤͤͭͫ͟ ͨͯͤͭ͟· ͙ ͙ͨͪ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͍͙͍͔ͯͫͭ͊ͤ͊͊ͭ͡ ͍·ͻͦ͒ ͤ͊ ˥˴ˮΦ ˤ ͊͟;͔͍͔ͫͭ 
͎͚ͨͪͦͪ͊ͣͣͤͦ ͔͙ͪ͊͊͘͡ͼ͙͙ ͍ ˴ˮ ͙ ͔͙͊͋ͦͤͤͭͫ͟ͻ ͨͯͤͭ͊͟ͻ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͍͔͍͔ͫͦͦͭͭͫͭͤͤͦ ͍͙͙͍͔͊ͭͦͣ͊ͭͪͦ͊ͤͤͦ͘ 
ͪ͊͋ͦ;͔͔ ͔ͣͫͭͦ ό͔͔͒͊͡ - ˢ˾˸ύ ͙ͦ͋ͪ͊͋ͦͭ͟ ͙ͤͺͦͪͣ͊ͼ͙͙ ͍͙͙͍͚͊ͭͦͣ͊ͭͪͦ͊ͤͤͦ͘ ͙͔ͫͫͭͣ· ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙͍͍ͨͪͦͦ͒ͫͭͦͣ͘ 
ό͔͔͒͊͡ ˢ˿̂˽ύ ͙ ˢ˾˸ ͔͎͒͗ͯͪͤͦͦ ͨͦ ͫͭ͊ͤͼ͙͙Φ ˨͡Ύ ͔ͪ΄͔͙ͤΎ ͙͍͍͔ͨͪͦͦ͒ͫͭͤͤ͘·ͻ ͊͒͊͘; ͍ ͔͔͙ͨͦ͒ͪ͊͒ͤ͘͡Ύͻ ͫͦ͒͊ͤ͘· 
ͦ͊͟͡͡Έͤ·͔ ͦͣͨ͟ΈΌ͔ͭͪͤ·͔ ͔͙ͫͭ ό˶˴˿ύ ͒͡Ύ ͍͔͎ͫͦͣͫͭͤͦͦ ͔ͪ΄͔͙ͤΎ ͍͔ͨͦͫͭ͊ͤͤ͡·ͻ ͊͒͊͘; ͙ ͔͙͍͎ͦͨͪ͊ͭͤͦͦ ͒ͦͫͭͯͨ͊ ͟ 
˥˴ˮΦ 

˿͔ͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·͔ ͙ͨͪ͊͒ͤ͟͡·͔ ͎ͨͪͦͪ͊ͣͣ· ͔͍͔ͨͪ͒ͫͭ͊ͤ͡· ͪ͊ͤͦͦ͋ͪ͊ͤ͘͘·͙ͣ ͎͙ͨͪͦͪ͊ͣͣ͊ͣ 
͍͙͙͍͎͊ͭͦͣ͊ͭͪͦ͊ͤͤͦͦ͘ ͍͔͙ͯͨͪ͊ͤ͡Ύ όˢ˾˸·ύ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·͙ͣ ͎͙ͨͪͦͪ͊ͣͣ͊ͣΦ 

 ̏ ͔͎͔͙ͤͪͭ;͔͙͚ͫ͟ ͔ͫͭͦͪ͟ όˢ˻ Ϧ˴·͎ͪ·͘Ή͔͎ͤͪͦϦύ 

 ˴ ͦͣͨΈΌ͔͔ͭͪͤͦ ͦͫͤ͊΅͔͙͔ͤ ͍ Ή͔͎͔͙ͤͪͭ;͔ͫͦͣ͟ ͔͔ͫͭͦͪ͟ ͒ͦͫͭ͊ͭͦ;ͤͦ ͔ͯͫͭ͊ͪͦ͡Σ ͔͙ͫ͡ ͯ;͙ͭ·͍͊ͭΈ ͦͫͦ͋ͯΌ ͤ͊͘;͙ͣͦͫͭΈ 
͎͒͊ͤͤͦͦ ͔ͫͭͦͪ͊͟ Ή͙͙ͦͤͦͣ͟͟ ͙ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͦͫͤ͊΅͔͙ͤΎ ͍͔͔ͫͦͪͣͤͤ·͙ͣ Ή͔ͭͪͦͤͤ͟͡·͙ͣ ͍ͯͨͪ͊͡ΎΌ΅͙͙ͣ 
͔͙ͦͣͨͫ͊ͣ͟͟͡ ͨͪͦͼ͔ͫͫ· ͔ͭͻ͎͙ͤͦͦ͡;͔͎ͫͦͦ͟ ͦͤͭͪͦ͟͡Ύ ͍·͙ͪ͊͋ͦͭ͟ ͙ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ Ή͔͙ͭͪ͟͡;͔͚ͫͦ͟ ͙ ͔͍͚ͭͨͦͦ͡ 
Ή͔͎͙͙ͤͪΣ ͊͘΅͙ͭ· ͦͭ ͔͍ͫ͋ͦ ͍ ͔ͪ͊͋ͦͭ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΦ ˽͎͔ͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͍·ͨͦͤ͡Ύ͔ͭ ͦ͋ͪ͊͋ͦͭͯ͟ ͒͊ͤͤ·ͻ ͍ 
͔ͪ͊͡Έͤͦͣ ͍͔͔͙ͪͣͤ ͙ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͋·ͫͭͪͯΌ ͦ͋ͪ͊ͭͤͯΌ ͍ͫΎ͘Έ ͒͡Ύ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙͔͚ͫͫͭͣͦΦ 

ˢ˻ Ϧ˴·͎ͪ·͘Ή͔͎ͤͪͦϦ ͙͍͔ͦ͋ͫͯ͗͊ͭ͡ тлл ͦͣͨ͟ΈΌ͔͍ͭͪͦ ͤ͊ ͤ͊;͊ͦ͡ нллм ͎ͦ͒͊Φ 

 ˽ ͪͦͣ·΄͔ͤͤ͡·͚ ͔ͫͭͦͪ͟ 

 ˽ ͪͦͣ·΄͔ͤͤͦͫͭ͡Έ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͍ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͤ͊;͙͔ͤ͊ͭ ͙͍ͦ͗͊ͭΈ ͙Σ ͊͟͟ ͔͍͙͔ͫ͒ͫͭ͡ Ή͎ͭͦͦΣ 
ͨͦΎ͍͡Ύ͔ͭͫΎ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͦͫͤ͊΅͔͙ͤΎ ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡ ͦͣͨ͟ΈΌ͔ͭͪͤ·ͣ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·ͣ 
͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤͣΦ ˣ·͍΄͙͔ ͍͊ͦ͒͘· ͙ ͺ͙͙͊͋ͪ͟ ͍ ͍ͦͫͤͦͤͦͣ ͙͍͙͙͍ͨͪ͊ͭͪͦ͊ͤ͘·Φ ˣͦ͡Έ΄͙͍ͤͫͭͦ ͙͘ ͙ͤͻ ͙͔͔ͣͭ 
ͦͫͤ͊΅͔͙͔ͤ ͔͍͙ͫͪ͒ͫͭ͊ͣ ͍·;͙͙͔ͫͭ͡͡Έ͚ͤͦ ͔ͭͻ͙͙ͤ͟ ͫͭ͊ͪ·ͻ ͙ͣͦ͒ͺ͙͊͟ͼ͙͚Σ ͔ͤ ͍͔ͦͭ;͊Ό΅͙ͻ ͍͙ͯͫͦ͡Ύͣ 
͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍͔͔ͫͦͪͣͤͤ·ͻ ͙͔ͫͫͭͣ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙͋͊͊ͣ͘ ͒͊ͤͤ·ͻ ό͔͔͒͊͡ - ˿̂ˣ˨ύΦ 

˸͙͙͔͍ͤͫͭͪͫͭͦ ͍͔ͤ΄͔͚ͤ ͎͍͙ͭͦͪͦ͡ ͙ ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Σ ͊͟͟ ͙ ͍͔ͫ ͼ͔ͤͭͪ͊͡Έͤ·͔ ͎ͦͪ͊ͤ· 
͎͍͔͙ͦͫͯͨͪ͊ͤ͡Ύ ͍͟͡Ό;͔ͤͦ ͍ ͙͔ͫͫͭͣͯ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͙͔ͫͫͭͣ· ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ όˮ˿˥̂ύΦ ˮ͔͔ͣͭ ͍͔͋-
͙ͫͭͪ͊ͤͼͯ ͍ ˥˴˿Φ 

 оΦмΦрΦ ˿ͦͫͭͦΎ͙͔ͤ ͍͙͙ͪ͊ͭ͘Ύ ICT ͍  ͎͊ͪ͊ͪͤͦͣ ͔͔ͫͭͦͪ͟ 

 ʕ  ˸͙͙͔͍͔ͤͫͭͪͫͭ ͔ͫ͡Έ͎ͫͦͦ͟ ͙ ͍͎ͦ͒ͤͦͦ ͻͦ͘Ύ͚͍ͫͭ͊ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͫ мффу ͎Φ ͍ ͍͔ͫͦͫͭ͊ ͔ͨͪͦͭ͊͟ Ϧ˽͔ͦ͒͒ͪ͗͊͟ 
͍͎͔ͫͨͦͣͦ͊ͭ͡Έͤ·ͻ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͎ͯͫͯ͡Ϧ ˤ͔͙ͫͣͪͤ·ͣ ˣ͊ͤͦͣ͟ ό͔͔͒͊͡ - ˤˣύ ͦͭͪ͟·ͭ ͔ͦͣͨͦͤͤͭ͟ Ϧ˴·͎ͪ·ͫ͊͘͟Ύ 
͎͊ͪͦͨͪͦͣ·΄͔ͤͤ͊͡Ύ ͪ·ͤͦ;ͤ͊Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ ͙͔ͫͫͭͣ͊ ό˴ˢ˾ˮ˿ύΣ ͼ͔͡ΈΌ ͎ͦͭͦͪͦͦ͟ Ύ͍͡Ύ͔ͭͫΎ ͙͔ͫͦ͒͊ͤ͘ ͋͊͘· 
͒͊ͤͤ·ͻ ό͔͔͒͊͡ - ˣ˨ύ ͨͦ ͼ͔ͤ͊ͣ ͤ͊ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤͯΌ ͨͪͦ͒ͯ͟ͼ͙Ό ͤ͊ ͪ·ͤ͊͟ͻ ˴·͎ͪ·ͫͭ͊ͤ͊͘ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ 
ˢ͙͙͘ ͙ ͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ ͙ͤͺͦͪͣ͊ͼ͙͙Σ ͔ͭ͊͗͟ ͊͟͟ ͙ ͙ͤͺͦͪͣ͊ͼ͙͙ ͦ ͨͪͦ͒͊͗͊ͻ ͙ ͨͦͯͨ͊͟͟ͻΦ ˭͍͔͊ͪ΄͔͙͔ͤ ͪ͊͋ͦͭ ͨͦ 
͚͒͊ͤͤͦ ͔͔ͦͣͨͦͤͤͭ͟ ͔͎͔ͨͪ͒ͨͦ͊͊ͭͫ͡Ύ ͍ нлло ͎ͦ͒ͯΦ 

ˤ ˨͔͔͔ͨ͊ͪͭ͊ͣͤͭ ͍͎ͦ͒ͤͦͦ ͻͦ͘Ύ͚͍ͫͭ͊ ͍ͫͭ͊ͪͭͦ͊͡ ͍ нллл ͎ͦ͒ͯ ͔ͨͪͦͭ͟ {LaL{ - ˮͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ ͙͔ͫͫͭͣ͊ ͍͔͙ͯͨͪ͊ͤ͡Ύ 
͙͙͎ͪͪ ͊ͼ͙ͦͤͤ·͙ͣ ͔ͫͭΎ͙ͣΣ ͼ͔͡ΈΌ ͎ͦͭͦͪͦͦ͟ Ύ͍͡Ύ͔ͭͫΎ ͍͍͔͔͙͔͒ͤ ͔͍ͨ͊ͭͦ͟ ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ ͎ͨͪͦͪ͊ͣͣ ͒͡Ύ 
Ήͺͺ͔͙͍͚ͭͤͦ͟ Ήͫͨͯ͊ͭ͊͟͡ͼ͙͙ ͙ ͔͙ͫͦ͒ͪ͗͊ͤΎ ͙͙͎ͪͪ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣΦ ˽͔ͪͦͭ͟ ͔͙͍͔ͨͪ͒ͯͫͣ͊ͭͪ͊ͭ ͦͫͤ͊΅͔͙͔ͤ 
ͦͣͨ͟ΈΌ͔͙ͭͪ͊ͣ ͍͔ͫͻ ͚ͪ͊ͦͤͤ·ͻ Ήͫͨͯ͊ͭ͊͟͡ͼ͙ͦͤͤ·ͻ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ͙ ͦ͋ͯ;͔͙͔ͤ ͔ͨͪͫͦͤ͊͊͡ ͍ ̂;͔͋ͤͦͣ ͼ͔͔ͤͭͪ ͍ 
˴·͎ͪ·ͫͦͣ͘͟ ˹ˮˮ ͙͙͎ͪͪ͊ͼ͙͙Φ 

 оΦмΦсΦ ˮͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ ͙͔ͫͫͭͣ͊ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ 

 ʕ  ͔ͪͯ͘͡Έ͔ͭ͊ͭ ͔͙ͨͪ͒ͨͪͤΎͭ·ͻ ΄͎͍͊ͦ ͤ͊͘;͙͔ͭ͡Έͤͦ ͪ͊ͫ΄͙͙͙ͪͫ͡Έ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍ͤͦ·ͻ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍ ͫͺ͔͔ͪ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡ΎΦ ̏ͭͦͭ ͨͪͦͼ͔ͫͫ ͻ͔͙͍͊ͪ͊ͭͪͦ͊ͫ͘͟͡Ύ ͔ͤ ͭͦ͡Έͦ͟ 
͍͔͙ͯ͡;͔͙͔ͤͣ ͦͫͤ͊΅͔͙ͤͤͦͫͭ ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͔ͭͻ͙͚ͤͦ͟Σ ͤͦ ͙ ͍͙͙͔ͪ͊ͭͣ͘ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟·Υ 

- ͫ ͙͔ͦ͒͊ͤͣ͘ ͦ͊͟͡͡Έͤ·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͔͚ͫͭΤ 

- ͅ ͙͍͙͔ͦͪͣͪͦ͊ͤͣ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦ ͍ ͍͙͔͒ ͋͊͘ ͙ ͍͋͊ͤͦ͟ ͒͊ͤͤ·ͻΤ 

- ͙ ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ͦͤͤͦ ͔ͭͻ͙͙ͤ͟Τ 

- ͙ ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͍ͤͦ·ͻ ͎ͨͪͦͪ͊ͣͣͤ·ͻ ͔͍ͫͪ͒ͫͭΤ 

- ͫ ͙͔ͦ͒͊ͤͣ͘ ͔͍ͨͪͦͦ;͔͔ͪ͒ͤ·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣΦ 

ˤ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͔ͦͭ͒͡Έͤ·͔ ͍͙͔ͨͪ͊ͭ͡Έ͍͔ͫͭͤͤ·͔ ͫͭͪͯͭͯͪ͟· ͙͔ͣΌͭ ͍͔ͫͦ͋ͫͭͤͤ·͔ ͍͔͋-͙ͫͭͪ͊ͤͼ·Σ ͦͭͦͪ͟·͔ 
Ύ͍͡ΎΌͭͫΎ ͍͔͚ͫͦͦ͋ͪ͊ͤͦ͘ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͍ͫͨͪ͊ͦ;͚ͤͦ ͚ͫͯ͗͋ͦ͡ ͨͦ ͍ͦͨͪͦͫ͊ͣ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͎͍ͦͪ͊ͤͦ 
͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡ΎΦ ˿Ό͒͊ ͦͭͤͦͫΎͭͫΎΥ 
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- ˽ ͍͙͔ͪ͊ͭ͡Έ͍ͫͭͦ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Τ 

- ˬ ͎ͦͦͪͯ͟ ˴͔͔ͤ΄ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Τ 

- ̇ ͔ͤͭͪ͊͡Έͤ͊Ύ ͙͙͔͋ͪ͊ͭ͘͡Έͤ͊Ύ ͙͙ͦͣͫͫ͟ΎΤ 

- ˸ ͙͙͔͍ͤͫͭͪͫͭͦ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Τ 

- ˸ ͙͙͔͍ͤͫͭͪͫͭͦ ͍͔ͤ΄͔͚ͤ ͎͍͙ͭͦͪͦ͡ ͙ ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Τ 

- ˸ ͙͙͔͍ͤͫͭͪͫͭͦ ͭͪͯ͒͊ ͙ ͫͦͼ͙͊͡Έ͚ͤͦ ͊͘΅͙ͭ· ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Τ 

- ˸ ͙͙͔͍ͤͫͭͪͫͭͦ ͺ͙͍ͤ͊ͤͫͦ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Τ 

- ˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͙͔ͦͣͭͭ͟ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͨͦ ͍͔͙ͯͨͪ͊ͤ͡Ό ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͣ ͙ͣͯ΅͔͍ͫͭͦͣ ͙ 
͙͍͔ͨͪ͡;͔͙ͤΌ ͨͪΎͣ·ͻ ͙͍͔͙ͤͫͭͼ͙͚Τ 

- ˥͍͔͔ͦͫͯ͒͊ͪͫͭͤͤͦ ͎͔͍͊ͤͭͫͭͦ ͨͦ ͔ͤ͊ͯ͟ ͙ ͙͔͔ͤͭͭͯ͊͟͡͡͡Έ͚ͤͦ ͍͔͙ͫͦ͋ͫͭͤͤͦͫͭ ͙ͨͪ ˽͍͙͔ͪ͊ͭ͡Έ͍͔ͫͭ ˴·͎ͪ·͚ͫͦ͘͟ 
˾͔͙͙ͫͨͯ͋͟͡Τ 

- ˥ ͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ ͙͔ͤͫͨ͟ͼ͙Ύ ͨͦ ͙ͫͭ͊ͤ͒͊ͪͭ͊͘ͼ͙͙ ͙ ͔͎͙͙ͣͭͪͦͦ͡ ͙ͨͪ ˽͍͙͔ͪ͊ͭ͡Έ͍͔ͫͭ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Τ 

- ˹ ͊ͼ͙ͦͤ͊͡Έͤ·͚ ͙͙ͫͭ͊ͭͫͭ;͔͙͚ͫ͟ ͙͔ͦͣͭͭ͟ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Τ 

- ͙ ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ ͙͔ͫͫͭͣ͊ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ˻΄͚ͫͦ͟ ͙ͦ͋͊ͫͭ͡Φ 

 оΦмΦсΦмΦ ˽͍͍ͪ͊ͦ͊Ύ ͍ͦͫͤͦ͊ ˮ˿˥̂ 

 ˾ ͊ͪ͊͋ͦͭ͊͘͟ ˮͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͙͔ͫͫͭͣ· ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͍͔͔͒ͭͫΎ ͤ͊ ͍͙͙ͦͫͤͦ͊ͤ ͔ͫ͒ͯ͡Ό΅͙ͻ 
͙͍ͤͦͪͣ͊ͭͤͦ-͍͍ͨͪ͊ͦ·ͻ ͍͊ͭͦ͟ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Υ 

- ̂͊͘͟ ˽͔͙͔ͪ͒ͤͭ͊͘ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ Ϧ˻ ͙͙ͫͦ͒͊ͤ͘ ˥͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͔͙ͫͭϦ ͦͭ о ͣ͊Ύ нллм 
͎ͦ͒͊Σ ͎ͫͦ͊ͫͤͦ͡ ͦͭͦͪͦͣͯ͟ ͤ͊ ͔͋͊͘ ˮ˿˥̂ ͙ ˥ˢ˿ Ϧ͚̊͊ͦͦ͡Ϧ ͔ͫͦ͒͊ͭͫ͘Ύ ˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ ͦͣͨ͟ΈΌ͔ͭͪͤ͊Ύ ͔ͫͭΈΤ 

- ̂͊͘͟ ˽͔͙͔ͪ͒ͤͭ͊͘ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ Ϧ˻ ͙͙ͫͦ͒͊ͤ͘ ͙ ͍͙͙͙ͪ͊ͭ͘ ˥͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͔͙ͫͭ ͙ ˥ˢ˿ 
Ϧ͚̊͊ͦͦ͡Ϧ ͦͭ нс ͣ͊ͪͭ͊ мффф ͎ͦ͒͊Σ ͎͔͒ ͔ͦͭͣ;͔ͤͦΣ ;ͭͦ ͍ ͍͙ͯͫͦ͡Ύͻ ͒͊͡Έ͔͚ͤ΄͔͎ͦ ͍͔ͫͦͪ΄͔͍͍͙ͤͫͭͦ͊ͤΎ 
͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͙͙͙ͨͦͭ͟͡Σ ͍ͨͦ·΄͔͙ͤΎ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͙ ͪ͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ ͙͔ͫͫͭͣ 
Ύ͍͡Ύ͔ͭͫΎ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͙ ͙ͫͦ͒͊ͤ͘Ύ ˥͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͔͙ͫͭ ό˥˴˿ύΤ 

- ̂͊͘͟ ˽͔͙͔ͪ͒ͤͭ͊͘ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ Ϧ˻ ˴ͦͤͼ͔ͨͼ͙͙ ͍͙͙ͪ͊ͭ͘Ύ ͍͍͚ͨͪ͊ͦͦ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͍ ˴·͎ͪ·͚ͫͦ͘͟ 
˾͔͙͙ͫͨͯ͋͟͡Ϧ ͦ ͭ мт ͦͭ͟Ύ͋ͪΎ мффт ͎ͦ͒͊Τ 

- ͍͔͙͔ͨͦͫͭ͊ͤͦͤ͡ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͦͭ мл ͣ͊Ύ мффф ͎ͦ͒͊ b нпт Ϧ˻ ͔͙ͪ͊͊͘͡ͼ͙͙ ̂͊͊͘͟ 
˽͔͙͔ͪ͒ͤͭ͊͘ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ̂˽ b уф ͦͭ нс ͣ͊ͪͭ͊ мффф ͎ͦ͒͊ϦΣ ͦͭͦͪ͟·ͣ ͙͙͔͍ͣͤͫͭͪͫͭ͊ͣΣ 
͙͙͙͍͊͒ͣͤͫͭͪ͊ͭͤ·ͣ ͍͔͍͒ͦͣͫͭ͊ͣΣ ˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͣ ˴͙͙ͦͣͫͫΎͣ ͙ ͙ͤ·ͣ ͯ;͔͔͙ͪ͗͒ͤΎͣ ͍͔ͣͤΎ͔ͭͫΎ ͍ ͦ͋Ύ͊ͤͤͦͫͭ͘Έ 
ͪ͊ͪ͊͋ͦͭ͊͘͟ ͔ͤͦ͋ͻ͙ͦ͒ͣ·ͻ ͔͙ͣͪͦͨͪΎ͙͚ͭ ͨͦ ͔͍͋ͯͫͦͤͦͣͯ͘͡ ͍·͔͙ͨͦͤͤ͡Ό ͊͒͊͘;Σ ͍ͫΎ͊ͤͤ͘·ͻ ͫ ͙͔ͫͦ͒͊ͤͣ͘ ͙ 
͍͙͙͔ͪ͊ͭͣ͘ ˥͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͔͙ͫͭ ό˥˴˿ύ ͙ ˥͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͍͙͙͍͚͊ͭͦͣ͊ͭͪͦ͊ͤͤͦ͘ ͙͔ͫͫͭͣ· 
Ϧ͚̊͊ͦͦ͡ϦΤ 

- ͍͔͙͔ͨͦͫͭ͊ͤͦͤ͡ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͦͭ нс ͺ͔͍ͪ͊͡Ύ мффф ͎ͦ͒͊ b млр Ϧ˻ ͙͙ͫͦ͒͊ͤ͘ ͙ 
͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͔͙͚͒ͤͦ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͋͊͘· ͒͊ͤͤ·ͻ ͎͔ͤ͊ͦͦͨ͊ͭ͡͡͡Έ΅͙͍ͦ͟ ͙ ͔ͨ͊ͭ͡͡Έ΅͙͍ͦ͟ ͫͦͼ͙͊͡Έͤ·ͻ ͙ 
ͫͭͪ͊ͻ͍ͦ·ͻ ͍͍ͤͦͫͦ͘ϦΤ 

- ͍͔͙͔ͨͦͫͭ͊ͤͦͤ͡ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͦͭ но ͙Ό͡Ύ нллм ͎ͦ͒͊ b ост Ϧ˻͋ ͍͔͔͙͙ͯͭͪ͗͒ͤ 
˾͔͎͔͊ͣͤͭ͊͡ ͪ͊͋ͦͭ· ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͎͍ͦͪ͊ͤͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͍ ˥͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͔͙ͫͭϦΤ 

- ˴ͦͤͼ͔ͨͼ͙Ύ ͍͙͙ͪ͊ͭ͘Ύ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͍ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡Σ ͍͔͔ͯͭͪ͗͒ͤͤ͊Ύ ˽͔͙͔ͪ͒ͤͭͦͣ͘ ˴·͎ͪ·͚ͫͦ͘͟ 
˾͔͙͙ͫͨͯ͋͟͡ мп ͺ͔͍ͪ͊͡Ύ мффу ͎ͦ͒͊Φ 

 оΦмΦсΦнΦ ͔̇͡Έ ˮ˿˥̂ 

 ˻ ͍͚ͫͤͦͤͦ ͼ͔͡ΈΌ ͎͒͊ͤͤͦͦ ͔ͨͪͦͭ͊͟ Ύ͍͡Ύ͔ͭͫΎ ͍·ͪ͊͋ͦͭ͊͟ ͔͎͙͙ͫͭͪ͊ͭ ͙ ͍͔͔͙͔ͤ͒ͪͤ ˮ˿˥̂Σ ͍ ͔ͪͯ͘͡Έ͔ͭ͊ͭ ;͔͎ͦ ͒ͦ͗ͤ͡· 
͋·͙͡ ͋·ͭΈ ͙͎͒ͦͫͭͤͯͭ· ͔ͫ͒ͯ͡Ό΅͙͔ ͔ͪͯ͘͡Έͭ͊ͭ·Υ 

- ͪ ͊ͪ͊͋ͦͭ͊͘͟ ˴ͦͤͼ͔ͨͼ͙͙ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Τ 

- ͫ ͍͔͙͔ͦͫͭ͊ͤ͡ ͔͎͙ͫͭͪ͊ͭ;͔͎ͫͦͦ͟ ͨ͊ͤ͊͡ ˮ˿˥̂Τ 

- ͯ ͍ͫͭ͊ͤͦ͊͟ ͦ͊͟͡͡Έͤ·ͻ ͔͔͚ͫͭ ό[!bύ ͍ ͙͙͔ͨͪͦͪͭͭͤ·ͻ ͯ;͔͔͙ͪ͗͒ͤΎͻΤ 

- ͯ ͍ͫͭ͊ͤͦ͊͟ ͎ͦ͋͊͡͡Έ͚ͤͦ ͔͙ͫͭ ό²!bύ ͔ͣ͗͒ͯ ͙͙͔ͨͪͦͪͭͭͤ·͙ͣ ͯ;͔͔͙ͪ͗͒ͤΎ͙ͣΤ 

- ͨ ͦͤ͡·͚ ͒ͦͫͭͯͨ ͟ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ ͯ ͒͡Ύ ͯ;͔͔͙͚ͪ͗͒ͤ ͫ ˮ˿˥̂ ͔͍ͨͦͫͪ͒ͫͭͦͣ ˽̂ˮ ˮ˿˥̂Τ 
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- ͯ ͍ͫͭ͊ͤͦ͊͟ ͙͔ͫͫͭͣ· ͦͺ͙͎ͫͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͍ͫΎ͙͘ όhCLa!¢L/ύΤ 

- ͨ ͙ͯ͋͊͟͡ͼ͙Ύ ͦͭͪ͟·͚ͭͦ ͙ͤͺͦͪͣ͊ͼ͙͙ ͍ ˮ˿˥̂Σ ͍ ͭͦͣ ;͙͔ͫ͡ ͙ͫͭͪ͊ͤ;͙͟ ͍ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ ͙͙͔͍ͣͤͫͭͪͫͭΤ 

- ͒ ͦͫͭͯͨ ΄͙͚ͪͦͦ͟ ͦ͋΅͔͍͔͙ͫͭͤͤͦͫͭ ͟ ˮ˿˥̂ ;͔͔ͪ͘ ͔ͫͭΈ Ϧˮ͔͔ͤͭͪͤͭϦΦ 

 оΦмΦсΦоΦ ˿ͦͫͭͦΎ͙͔ͤ ˮ˿˥̂ ͤ͊ ͒͊ͤͤ·͚ ͔ͣͦͣͤͭ 

 ʕ  ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͙͔ͫͨͦͤͤ͡· ͔ͫ͒ͯ͡Ό΅͙͔ ͨͯͤͭ͟·Υ 

- ͪ ͊ͪ͊͋ͦͭ͊ͤ͊͘ ͙ ͍͔͔ͯͭͪ͗͒ͤ͊ ˴ͦͤͼ͔ͨͼ͙Ύ ͍͙͙ͪ͊ͭ͘Ύ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͍ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡Τ 

- ͫ ͍͔ͦͫͭ͊ͤ͡ ͔͎͙ͫͭͪ͊ͭ;͔͙͚ͫ͟ ͨ͊ͤ͡ ˮ˿˥̂Τ 

- ͙ ͔͒ͭ ͍ͯͫͭ͊ͤͦ͊͟ ͦ͊͟͡͡Έͤ·ͻ ͔͔͚ͫͭ ό[!bύ ͍ ͙͙͔ͨͪͦͪͭͭͤ·ͻ ͯ;͔͔͙ͪ͗͒ͤΎͻΤ 

- ͔ͣ͗͒ͯ ͙͙͔ͨͪͦͪͭͭͤ·͙ͣ ͯ;͔͔͙ͪ͗͒ͤΎ͙ͣ ͍͔ͯͫͭ͊ͤͦͤ͊͡ ͔ͫͭΈ ͔ͦ͋ͣͤ͊ ͨͦ;͍͚ͭͦͦ ͙ͤͺͦͪͣ͊ͼ͙͔͚ όŜ-ƳŀƛƭύΣ ͎ͦ͋͊͡͡Έ͚ͤͦ 
͔ͫͭΈΌ ό²!bύ ͤ͊͘·͍͊ͭΈ ͨͦ͊͟ ͪ͊ͤͦΤ 

- ͔ ͫͭΈ ͎͙ͦͪ͊ͤ;͔ͤͤ·͚ ͒ͦͫͭͯͨ ͟ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦΤ 

- ;͙͊ͫͭ;ͤͦ ͙͔ͨͯ͋ͯͭͫ͟͡Ύ ͦͭͪ͟·ͭ͊Ύ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͍ ˮ˿˥̂Σ - web-ǎƛǘŜ ͙͔ͣΌͭ ͨͦ͊͟ ͭͦ͡Έͦ͟ мт ͫͭͪͯͭͯͪ͟Φ 

˴͔ͪͦͣ Ή͎ͭͦͦΣ ру ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͦ͋͊ͫͭͤ͡·ͻ ͙ ͚ͪ͊ͦͤͤ·ͻ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͙͙͊͒ͣͤͫͭͪ͊ͼ͙͚ ͙͔ͣΌͭ ͨͦ ͙͙͙ͤ͡ ˥ˢ˿ 
Ϧ͚̊͊ͦͦ͡Ϧ Ή͔ͭͪͦͤͤͯ͟͡Ό ͨͦ;ͭͯΦ 

˾͊͋ͦͭ͊ ͍ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ ͦͣͨ͟ΈΌ͔͍ͭͪͦΣ ͍͟͡Ό;͔ͤͤ·ͻ ͍ ˮ˿˥̂ ͔͚ͫ;͊ͫ ͎͙ͦͪ͊ͤ;͙͍͔͊ͭͫΎ ͍͔͙͡;͙͚ͤͦ мфнлл ͙͋ͭ ͍ 
͔ͫͯͤ͒ͯ͟ ͙Σ ͙ͭ͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͎͍͙ͦͦͪͭΈ ͦ ͨͦͤͦ͡ͼ͔͚ͤͤͦ ͔ͪ͊͋ͦͭ ͍ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ ͎͍͙ͦͦͪͭΈ ͣͦ͗ͤͦ ͙͡΄Έ ͫͦ 
ͤ͊͘;͙͔ͭ͡Έͤ·͙ͣ ͎͍͙ͦͦͦͪ͊ͣ͟Φ ˹͔ͦ͋ͻ͙ͦ͒ͣͦ ͍ ͫͭ͊ͭΈΎͻ ͪ͊ͫͻͦ͒͊ ͍͔ͫͻ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͫͭͪͯͭͯͪ͟ ͔͔ͨͪ͒ͯͫͣͦͭͪͭΈ 
͊ͭͪ͊ͭ͘· ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Σ ;͔͎ͦ ͔͔ͭͪ͋ͯͭ ͙͔͙͔ͫͨͦͤͤ͡ ͙ͨͪͤΎ͎ͭͦͦ ͍ ͦͭ͟Ύ͔͋ͪ мффф ͎ͦ͒͊ ˭͊ͦͤ͊͟ 
˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ Ϧ˻͋ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ϦΦ 

 оΦнΦ ˽͍͍͔ͪ͊ͦͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ 

 ʕ  ͙ͦ͋͊ͫͭ͡ ͍͍͎ͨͪ͊ͦͦͦ ͔͎͙͍͙ͪͯͪͦ͊ͤ͡Ύ ͦ͋΅͔͍͔ͫͭͤͤ·ͻ ͦͭͤͦ΄͔͙͚ͤ ͍ ͫͺ͔͔ͪ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͔ͭ͊͗͟ ͔ͫ͒͊ͤ͡· ͙͡΄Έ 
͔͍ͨͪ·͔ ΄͎͙͊Φ 

ˤ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡ ͍ Ή͚ͭͦ ͙ ͔͚ͫͣ͗ͤͦ ͫͺ͔ͪ͊ͻ ͔͚͍͒ͫͭͯΌͭ ͔ͫ͒ͯ͡Ό΅͙͔ ͊ͦͤ͘͟·Υ 

- Ϧ˻͋ Ή͔͙ͭͪ͟͡;͔͚ͫͦ͟ ͙ ͨͦ;͍͚ͭͦͦ ͍ͫΎ͙͘ϦΤ 

- Ϧ˻͋ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ϦΤ 

- Ϧ˻ ͍͍͚ͨͪ͊ͦͦ ͦͻ͔ͪ͊ͤ ͎ͨͪͦͪ͊ͣͣ ͒͡Ύ Ή͔ͭͪͦͤͤ͟͡·ͻ ͍·;͙͙͔ͫͭ͡͡Έͤ·ͻ ͣ͊΄͙ͤ ͙ ͋͊͘ ͒͊ͤͤ·ͻϦΤ 

- Ϧ˻ ͎͙ͭͦͨͦͦ͡Ύͻ ͙͔͎ͤͭͪ͊͡Έͤ·ͻ ͙ͣͪͦͫ͟ͻ͔ͣϦΤ 

- Ϧ˻ ͙͔͔ͫͫͭͣ ͤ͊ͯ;ͤͦ-͔ͭͻ͙ͤ;͔͚ͫͦ͟ ͙ͤͺͦͪͣ͊ͼ͙͙ϦΤ 

- Ϧ˻͋ ͦ͋Ύ͔͊ͭ͘͡Έͤͦͣ Ή͔ͣͨ͘͟͡Ύ͔ͪ ͔͍͒ͦͯͣͤͭͦ͟ϦΤ 

- Ϧ˻͋ Ή͔ͭͪͦͤͤ͟͡·ͻ ͔ͨ͊ͭ͗͊͡ͻϦΦ 

˴͔ͪͦͣ ͎ͭͦͦΣ ͍ ͎͍̂ͦͦͤͦͣ͡ ͔͔ͦ͒ͫ͟͟ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͙͔͔ͣͭͫΎ ͎͍͊͊͡ ͦ ͔͔͍͙͙ͨͪͫ͒ͦ͊ͤ͡ ͊͘ ͔͔͙ͨͪͫͭͯͨͤ͡Ύ ͍ 
ͫͺ͔͔ͪ ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͙ͤͺͦͪͣ͊ͼ͙͙Φ 

ˤ͔͔ͣͫͭ ͫ ͔ͭͣ ͦͫͭ͊ΌͭͫΎ ͔ͤ ͪ͊ͪ͊͋ͦͭ͊ͤͤ͘·͙ͣ ͤ͊ ͔͎ͫͦ͒ͤΎ΄͙͚ͤ ͔͒ͤΈ ͊ͦͤ͘͟· ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Σ 
͔͎͙ͪͯͪͯ͡Ό΅͙͔ ͍ͦͫͤͦ· ͍͔͙ͯͨͪ͊ͤ͡Ύ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͙ͣ ͙ ͔͎͍͔ͤͦͫͯ͒͊ͪͫͭͤͤ·͙ͣ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͙ͣ ͔͙ͪͫͯͪͫ͊ͣΦ 
˭ͤ͊;͙͔ͭ͡Έͤ͊Ύ ;͊ͫͭΈ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦ ˴·͎ͪ·ͫͭ͊ͤ͊͘ Ύ͍͡Ύ͔ͭͫΎ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦΣ ͔ͫͦ͒͊ͭͫ͘Ύ ͙ 
Ή͙͔ͫͨͯ͊ͭͪͯͭͫ͟͡Ύ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͙ͣ ͎͙ͦͪ͊ͤ͊ͣ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ͙ͣ ͙͙͡ ͔͗ ͤ͊ͻͦ͒ΎͭͫΎ ͍ ͪ͊ͫͨͦͪΎ͔͙͙͗ͤ ͊͟ͼ͙͔ͦͤͪͤ·ͻ 
͙͙͡ ͙ͤ·ͻ ͻͦ͘Ύ͚͍ͫͭͯΌ΅͙ͻ ͫͯ͋Ά͔͍ͭͦ͟Σ ͯ;͙͊ͫͭͤͦͣ͟ ͦͭͦͪ͟·ͻ Ύ͍͡Ύ͔ͭͫΎ ͎͍ͦͫͯ͒͊ͪͫͭͦΦ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ 
͎͍͔͔ͦͫͯ͒͊ͪͫͭͤͤͦ ͍͔͙͔ͯͨͪ͊ͤ͡ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͙ͣ ͔͙ͪͫͯͪͫ͊ͣΣ ͭͦ ͔ͫͭΈ ͔͚͍͙͒ͫͭΎ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͎͍ͦͪ͊ͤͦ ͨͦ 
͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͙ͫͦ͒͊ͤ͘ΎΣ ͊͘΅͙ͭ· ͙ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ Ή͙ͭͻ ͔͍ͪͫͯͪͫͦ ͙͔͔ͣͭ ͋ͦ͡Έ΄͔ͦ ͤ͊͘;͔͙͔ͤ ͒͡Ύ ͍͙͙ͪ͊ͭ͘Ύ 
͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͫͺ͔ͪ· ͔͙͙ͪͫͨͯ͋͟͡Φ 

͔́͊͗͟ ͤ͊ ͤ͊ͫͭͦΎ΅͙͚ ͔ͣͦͣͤͭ ͔ͤ ͙ͨͪͤΎͭ ˭͊ͦͤ͟ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ Ϧ˻ ͫͭͪ͊ͻ͍͙͙ͦ͊ͤ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ 
͙͍ͪͫͦ͟ϦΦ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍͔͔ͫͦͪͣͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͤ͊ͪΎ͒ͯ ͫͦ ͤ͊͘;͙͔ͭ͡Έͤ·͙ͣ ͔͙ͨͪͣͯ΅͔͍͙ͫͭ͊ͣ ͔ͨͦͭͤͼ͙͊͡Έͤͦ 
͔ͫͦ͒͊ͭ͘ ͔ͨͪ͒ͨͦͫ·͙͟͡ ͒͡Ύ ͍͔͔͙ͤͫͤΎ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͍ͪͫͦ͟Σ ͫͨͦͫͦ͋ͤ·ͻ ͙͔͙ͨͪͤͫͭ ͙ͣͯ΅͔͍͔ͫͭͤͤ·͚ ͯ΅͔ͪ͋Φ 
˥͊ͪ͊ͤͭͦͣ ͺ͙͍͚ͤ͊ͤͫͦͦ ͙ͫͭ͊͋͡Έ͙ͤͦͫͭ ͙ ͍ ͙ͭ͊͟ͻ ͫͯ͡;͊Ύͻ ͔ͣͦ͗ͭ ͫͭ͊ͭΈ ͫͭͪ͊ͻ͍͙͔ͦ͊ͤΣ ͔ͦͭͦͪͦ͟ ͔ͨͦͪͦͭ͟ ͯ΅͔ͪ͋Φ 

˽͔ͪͦͭ͟· ͙ͭ͊͟ͻ ˭͍͊ͦͤͦ͟ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͪ͊ͪ͊͋ͦͭ͊ͤ͘· ˸͙͙͔͍ͤͫͭͪͫͭͦͣ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ 
˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͙ ͤ͊ͻͦ͒ΎͭͫΎ ͤ͊ ͔͙͙ͪ͊ͫͫͣͦͭͪͤ ͍ ˽͍͙͔ͪ͊ͭ͡Έ͍͔ͫͭ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Φ 
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˹͊;͊ͭ ͨͪͦͼ͔ͫͫ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͋͊͘· ͍͍͚ͨͪ͊ͦͦ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Φ ͙̂͊͊ͣ͘͟ ˽͔͙͔ͪ͒ͤͭ͊͘ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ 
Ϧ˻ ˴ͦͤͼ͔ͨͼ͙͙ ͍͙͙ͪ͊ͭ͘Ύ ͍͍͚ͨͪ͊ͦͦ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͍ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡Ϧ ͦͭ мт ͦͭ͟Ύ͋ͪΎ мффт ͎ͦ͒͊ ͙ Ϧ˻ 
͔ͣͪ͊ͻ ͨͦ ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ ͔͙͍͎̇ͤͭͪ͊ͦ͊ͤͤͦͦ͘͡ ͋͊ͤ͊͟ ͒͊ͤͤ·ͻ ͍͍͚ͨͪ͊ͦͦ ͙ͤͺͦͪͣ͊ͼ͙͙ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Ϧ ͦͭ 
мл ͺ͔͍ͪ͊͡Ύ нллм ͎ͦ͒͊ ͤ͊ ˸͙͙͔͍ͤͫͭͪͫͭͦ Ό͙ͫͭͼ͙͙ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͍͔ͦͦ͗ͤͦ͘͡ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ 
ͼ͔͙͍͎ͤͭͪ͊ͦ͊ͤͤͦͦ͘͡ ͋͊ͤ͊͟ ͒͊ͤͤ·ͻ ͍͍͚ͨͪ͊ͦͦ ͙ͤͺͦͪͣ͊ͼ͙͙Φ 

˿ у ͦͭ͟Ύ͋ͪΎ мффф ͎ͦ͒͊ ͔͚͍͔͒ͫͭͯͭ ˭͊ͦͤ͟ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ Ϧ˻͋ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ϦΣ ͍ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭͦ 
˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ˸͙͙͔͍ͤͫͭͪͫͭͦͣ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͍͔͔ͤͫͤ· ͤ͊ 
͔͙͔ͪ͊ͫͫͣͦͭͪͤ ͔ͨͪͦͭ͟· ˭͍͊ͦͤͦ͟ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ Ϧ˻͋ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͪͫͯͪͫ͊ͻϦ ͙ Ϧ˻ ͫͭͪ͊ͻ͍͙͙ͦ͊ͤ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͍ͪͫͦ͟ϦΣ ͙ͨͪͤΎ͙͔ͭ ͦͭͦͪ͟·ͻ ͔͋ͯ͒ͭ ͍͍ͫͨͦͫͦ͋ͫͭͦ͊ͭΈ ͍ͻ͔͙ͦ͗͒ͤΌ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͍ 
͙͍͔ͣͪͦͦ ͔͙͔͒ͤͦ ͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦΣ ͔͍ͨͪ͒ͫͭ͊͡ΎΌ΅͔͔ ͚ͫͦ͋ͦ ͍ͫͦͦͯͨͤͦͫͭ͟Έ ͋͊͘ ͙ ͍͋͊ͤͦ͟ ͒͊ͤͤ·ͻΣ 
͔ͭͻ͎͙͚ͤͦͦ͡ ͙ͻ ͍͔͔͙͒ͤΎ ͙ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘ΎΣ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣ ͙ ͔͔͚ͫͭΣ 
ͺͯͤ͟ͼ͙͙ͦͤͪͯΌ΅͙ͻ ͤ͊ ͍͔ͦͫͤͦ ͔͙͒ͤ·ͻ ͙ͨͪͤͼ͙͍ͨͦ ͙ ͨͦ ͦ͋΅͙ͣ ͍͙ͨͪ͊͊ͣ͡Σ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙ͣ ͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ 
͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ͙ ͎ͪ͊͗͒͊ͤΣ ͊ ͔ͭ͊͗͟ ͍͔͍͔͙͔ͯ͒ͦͭͦͪͤ͡ ͙ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͔͚ͨͦͭͪ͋ͤͦͫͭΦ 

 оΦоΦ ˿ͦͫͭͦΎ͙͔ͤ ͍͙͙ͪ͊ͭ͘Ύ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ ͍ ͔͙͔ͪͫͨͯ͋͟͡ 

 ˹ ͊ ͤ͊ͫͭͦΎ΅͙͚ ͔͒ͤΈ ͍ ͔͙͔ͪͫͨͯ͋͟͡ ͔͙͔ͦͨͪͪͯͭ ͔͒ͫΎͭΈ ͙͔͔ͤͭͪͤͭ-͍͚͔͍ͨͪͦ͊͒ͪͦΣ ͙ ͯ ͎͊͗͒ͦͦ͟ ͙͘ ͙ͤͻ ͔ͫͭΈ ͍͚ͫͦ 
͍͙͊ͪ͊ͤͭ ͨͦ͒͟͡Ό;͔͙ͤΎ ͟ ͔͙ͫͭΦ ˴͊ͤ͊͡· ͎ͣͦͯͭ ͋·ͭΈ ͙͔͙ͫͣͣͭͪ;ͤ·͙ͣ ͙ ͙͔͙͊ͫͣͣͭͪ;ͤ·͙ͣ ͙ͪ͊͘͡;ͤ·ͻ 
͍͙͔͚ͪ͊ͤͦ͒ͤͦͫͭ͘Φ ˻͒ͤ͊ ͎ͪͯͨͨ͊ ͍ͨͦͫͭ͊΅͙͍ͦ͟ ͙͔͔ͣͭ ͍͙ͫͦ ͙͔͙ͫͣͣͭͪ;ͤ·͔ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͔ ͊ͤ͊͟͡·Σ ͎͒ͪͯ͊Ύ ͎ͪͯͨͨ͊ 
͔͙͔ͦͨͪͪͯͭ ͨͦ ͙͔͙͊ͫͣͣͭͪ;ͤ·ͣ ͔͙͔͙ͫͦ͒ͤͤΎͣΣ ͯ ͔ͤͦͭͦͪ͟·ͻ ͔͍ͦͨͪ͊ͭͦͪͦ ͎͙͙͋ͪ͒ͤ·͔ ͺͦͪͣ· ͨͦ͒͟͡Ό;͔͙ͤΎΣ ͔ͭͪͭΈΎ 
͎ͪͯͨͨ͊ ͔ͪ͊͋ͦͭ͊ͭ ͦ͊͟͡͡ΈͤͦΦ 

˻͙͒ͤͣ ͙͘ ͔͔͚ͨͦ͊͊ͭ͘͟͡ ͍͙͙ͪ͊ͭ͘Ύ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ Ύ͍͡Ύ͔ͭͫΎ ͍͔͙ͯ͡;͔͙͔ͤ ͎ͫͯͣͣ͊ͪͤͦͦ ͊ͤ͊͊͟͡ ͍·ͻͦ͒͊ ͍ Ϧˮ͔͔ͤͭͪͤͭϦΦ 
́͊͟Σ ͔͙ͫ͡ ͍ мффу ͎ͦ͒ͯ ͦ͋΅͙͚ ͊ͤ͊͟͡ ͍͚͔͍ͨͪͦ͊͒ͪͦ ͦͼ͔͙͍ͤ͊ͫ͡Ύ ͊͟͟ тсу ˴͋κͫΣ ͭͦ ͟ ͦͤ͟ͼͯ нллл ͎ͦ͒͊ ͫͯͣͣ͊ͪͤ͊Ύ 
ͨͪ ͦͨͯͫͤ͊͟Ύ ͫͨͦͫͦ͋ͤͦͫͭΈ ͍͊ͤ͊ͦ͟͡ ͍·ͪͦͫ͊͡ ͍ р ͪ͊͘ ͙ ͍͙ͫͦͫͭ͊͊͡ ͔͔͋ͦ͡ р ˸͎͋κͫΦ 

 ˻ ͍ͫͤͦͤ·͔ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͪ·ͤ͊͟ ͔͔ͨͪ͒͊;͙ ͒͊ͤͤ·ͻ 

˴͙ͦ͡;͔͍ͫͭͦ 
͙͔͔ͤͭͪͤͭ-
͍͚͔͍ͨͪͦ͊͒ͪͦ               

˿ͯͣͣ͊ͪͤ·͚ ͊ͤ͊͟͡ 
͍·ͻͦ͒͊ ͍ ͔ͫͭΈ 
Ϧˮ͔͔ͤͭͪͤͭϦ      

˿͍ͦͦͯͨͤ͟·͚ 
͔ͣͦ͒ͣͤ·͚ ͨͯ͡ 
͍͚͔͍ͨͪͦ͊͒ͪͦ           

˴͙ͦ͡;͔͍ͫͭͦ 
͔͍͊͋ͦͤͤͭͦ                          

  

      

                   ˸͔͎͗͒ͯͦͪͦ͒ͤ͊Ύ ͙ 
͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ͊Ύ 
͔͔ͭ͡ͺͦͤͤ͊Ύ ͍ͫΎ͘Έ 

 ˸ ͔ͫͭͤ͊Ύ  
͔͔ͭ͡ͺͦͤͤ͊Ύ ͍ͫΎ͘Έ   

˨͎͙͔ͪͯ ͍͙͒· ͍ͫΎ͙͘  ˮ͎ͭͦͦ   

  11    12     

   6     81    

   0     19    

   6    100    

˨͊͡Έ͔͚ͤ΄͙ͣ ͙͊ͭ͊͊ͭͦͪͦͣ͘͟͡ ͍͙͙ͪ͊ͭ͘Ύ ͫͺ͔ͪ· ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ ͔ͫͭ͊ͤͭ ͔ͨͪ͒ͫͭͦΎ΅͊Ύ ͙͍͙ͨͪ͊ͭ͊͘ͼ͙Ύ ˢ˻ 
Ϧ˴·͎ͪ·͔͔ͭͦͣ͘͟͡Ϧ ͙ ͔͔͔ͨͦͫͭͨͤͤͦ ͔ͯͣͤΈ΄͔͙͔ͤ ͔͎ͦ ͙͙ͣͦͤͦͨͦ͡ ͍ ͫͺ͔͔ͪ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚Φ 

˾͔͙͊͊͘͡ͼ͙Ύ ͪͯͨͤ͟·ͻ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ·ͻ ͔͍ͨͪͦͭͦ͟ ͍ͨͦͦ͘͡Ύ͔ͭ ͔͎ͫͦ͒ͤΎ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡ ͤ͊;͊ͭΈ 
͙͔͙͍͔ͤͭͤͫͤͦ ͔͙͔ͨͦͫͭͪͦͤ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͍͔͔͎ͫͦͪͣͤͤͦͦ ͍͙͒͊ ͙ ͔͔ͦ͋ͫͨ;͙ͭΈ ͒ͦͫͭ͊ͭͦ;ͤͦ 
͍·ͫͦͯ͟Ό ͎͍ͦͭͦͤͦͫͭΈ ͟ ΄͙ͪͦͦͣͯ͟ ͍͔͔͙ͤ͒ͪͤΌ ͍͔͚ͤͦ΄͙ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍ ͣ͊ͫ΄ͭ͊͋͊ͻ ͔͙͙ͪͫͨͯ͋͟͡Φ 

ˤ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͍ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡ ͙͔ͣΌͭͫΎ ͍͔ͫ ͍͔͔ͫͦͪͣͤͤ·͔ ͔ͦͣͨͫ͟͟͡· ͙ ͙͔ͫͫͭͣ· ͍ͫΎ͙͘Σ 
͔ͤͦ͋ͻ͙ͦ͒ͣ·͔ ͒͡Ύ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͫ͊ͣ·ͻ ͙ͪ͊͘͡;ͤ·ͻ ͺͦͪͣ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚Φ 

 ˾ ͙͔͔͚͊͒ͦͪͤ͡·͔ ͙͙͙ͤ͡ ͍ͫΎ͙͘ 

 ˭ ͤ͊;͙͔ͭ͡ΈͤͯΌ ;͊ͫͭΈ ͭͪ͊ͤͫͨͦͪͭͤ·ͻ ͔͔͚ͫͭ ͍ ͔͙͔ͪͫͨͯ͋͟͡ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͙͔͔͚ͪ͊͒ͦͪͤ͡·͔ ͔͙͔͙ͫͦ͒ͤͤΎΦ ˨͊ͤͤ·͚ ͍͙͒ 
͔͔ͨͪ͒͊;͙ ͙͎͍ͫͤ͊ͦ͡ ͙ͫͨͦ͡Έ͍ͦ͊ͤ͘Σ ͊͟͟ ͙͔͔ͤ͊͋ͦ͡ ͍·͎ͦ͒ͤ·͚ ͒͡Ύ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͫ ͔͔ ͎͔͎ͦͪ͊ͺ͙;͔͙͙ͫͣ͟ 
͔ͦͫͦ͋ͤͤͦͫͭΎ͙ͣ ͙ ͍ͨͦͦ͘͡Ύ͔ͭ ͙ͫͭͪͦͭΈ ͎͙ͣ͊ͫͭͪ͊͡Έͤ·͔ ͙͙͙ͤ͡ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ ͒ͦ ͡Ό͋·ͻ ͭͦ;͔͟ ͤ͊ ͔͔ ͔͙͙͙ͭͪͪͭͦͪΦ 

˴͔ͪͦͣ ͼ͙ͺ͍ͪͦ·ͻ ͙͔͔͚ͪ͊͒ͦͪͤ͡·ͻ ͫͭ͊ͤͼ͙͚Σ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ ͍ͦ ͍͔ͫͻ ͔͎͙ͪͦͤ͊ͻ ͔͙͙ͪͫͨͯ͋͟͡ ͺͯͤ͟ͼ͙͙ͦͤͪͯΌͭ 
͎͍͊ͤ͊ͦͦ͡·͔ ͙͔͔͚ͪ͊͒ͦͪͤ͡·͔ ͫͭ͊ͤͼ͙͙Φ 

͙̇ͺ͍ͪͦ͊Ύ ͙͔͔͚ͪ͊͒ͦͪͤ͊͡Ύ ͎͙ͣ͊ͫͭͪ͊͡Έ {5I-ͫͭͪͯͭͯͪ͟· ͙ͫͦͫͭͦͭ ͙͘ нп ͙͔͔͚ͪ͊͒ͦͪͤ͡·ͻ ͫͭ͊ͤͼ͙͚ ό˾˾˿ύ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ 
b9w! ό˹͍͔͎͙ͦͪΎύΣ ͊ͣͤͯͭ͘͟·ͻ ͍ ͦ͟͡ΈͼͦΦ ˨͡Ύ ͦͫͭ͊͡Έͤ·ͻ мс ͫͭ͊ͤͼ͙͚Σ ͔ͤ ͍ͦ΄͔͒΄͙ͻ ͍ ͦ͟͡ΈͼͦΣ ͔͔ͨͪ͒ͯͫͣͦͭͪ͡ ͍͍ͦ͒ ͙ 



 
 

211665 ISTOK-SOYUZ 
Express Diagnostics of potential for ICT R&D collaboration with the EU - 
Kyrgyzstan 

 

Ò ISTOK-SOYUZ - 47 
 

͍·͍ͦ͒ ͼ͙ͺ͍ͪͦ·ͻ ͍ͨͦͭͦͦ͟ ͊͟͟ ͒͡Ύ ͔͙ͨͦ͘͡ͻ͚ͪͦͤͤͦ ͼ͙ͺ͍͚ͪͦͦ ͙͔ͫͫͭͣ· όt5IύΣ ͭ͊͟ ͙ ͒͡Ύ ͙ͫͤͻ͚ͪͦͤͤͦ ͼ͙ͺ͍͚ͪͦͦ 
͙͔ͫͫͭͣ·Φ 

ˣ͍͚͊ͦͦ͘ ͙͔͚ͫͫͭͣͦ ͔͔ͨͪ͒͊;͙ ͔͙ͫͭ Ύ͍͡Ύ͔ͭͫΎ ͊ͨͨ͊ͪ͊ͭͯͪ͊ ͔͍͎ͨͪͦͦ ͍ͯͪͦͤΎ {5IΣ ͦͫͯ΅͔͍ͫͭ͡ΎΌ΅͊Ύ ͔͔ͨͪ͒͊;ͯ 
ͼ͙ͺ͍͎ͪͦͦͦ ͙͎ͫͤ͊͊͡ ͫͦ ͫͦͪͦͫͭ͟ΈΌ мрр ˸͙͋ͭκͫ ͔͍ͨͦͫͪ͒ͫͭͦͣ ͙ͫͤͻ͎ͪͦͤͤͦͦ ͎ͭͪ͊ͤͫͨͦͪͭͤͦͦ ͣͦ͒ͯ͡Ύ {¢a-мΦ ˥ͦͪͤ·͚ 
͊ͤ͒͡΄͊ͺͭ ͍͙ͨͦͦ͘͡͡ ͦͻ͍͙͊ͭͭΈ ͍ͫΌ ͔͙͙ͭͪͪͭͦͪΌ ˴·͎ͪ·ͫͭ͊ͤ͊͘Σ ͍͔ͫ͒Ύ ;͙ͫͦ͡ ˾˾˿ ͒ͦ ͙͙ͣͤͣͯͣ͊Φ 

 ˹ ͔͊ͣͤ͘·͔ ͫͭ͊ͤͼ͙͙ ͙͍͚ͫͨͯͭͤͦͦ͟ ͍ͫΎ͙͘ 

 ˿ ͭ͊ͤͼ͙Ύ L.{ ͫͭ͊ͤ͒͊ͪͭ͊ CмΣ ͪ͊͋ͦͭ͊Ό΅͊Ύ ;͔͔ͪ͘ ͙ͫͨͯͭͤ͟ ¢¦wY{!¢ м. омΦо ͎ͪ͊͒Φ ͍ͦͫͭͦ;͚ͤͦ ͎͒ͦͦͭ͡· ͤ͊ ˢͤ͊ͪͯ͟ ͫ 
;͙͊ͫͭͦͭ͊ͣ ͨͦ ͔͔ͨͪ͒͊;͔ мплму ˸˥ͼ ͙ ͨͦ ͙͔ͨͪͣͯ мпнмс ˸˥ͼ ͙ ͙͒͊ͨ͊ͦͤͦͣ͘ ;͊ͫͭͦͭ ͍ нлнр ˸˥ͼΦ ˿ͭ͊ͤͼ͙Ύ L.{ 
ͫͭ͊ͤ͒͊ͪͭ͊ CмΦ ˾͔͊͋ͦͭ͊ͭ ͤ͊ ˸͍ͦͫͯ͟ ;͔͔ͪ͘ ͙͍͔ͫͯͫͫͭͤͤ͟·͚ ͙ͫͨͯͭͤ͟ ˭͔͙ͣ͡ 9ȄǇǊŜǎǎ-͋ ͫ ;͙͊ͫͭͦͭ͊ͣ ͨͦ ͔͔ͨͪ͒͊;͔ слфн 
˸˥ͼ ͙ ͨͦ ͙͔ͨͪͣͯ отсу ˸˥ͼΣ ΄͙͙ͪͤ͊ ͙ͨͪͦͨͯͫ͊ͤ͟Ύ утоΣу ˴˥ͼΦ 

˿ͭ͊ͤͼ͙Ύ ͙͍͚ͫͨͯͭͤͦͦ͟ ͍ͫΎ͙͘ ͫͭ͊ͤ͒͊ͪͭ͊ ˢΣ ͙ͨ͊ͪ͊͋ͦ͡;͔ͫ͊͟Ύ ͔͊ͤͭͤͤ͊ ͚ͦͭͦͪͦ͟ ͍͔ͤ͊ͨͪ͊ͤ͊͡ ͤ͊ ͙͍͔ͫͯͫͫͭͤͤ͟·͚ 
͙ͫͨͯͭͤ͟ ˭͔͙ͣ͡ ͙͔ͫͫͭͣ· LƴǘŜƭǎŀǘ сн ͎ͪ͊͒Φ ˽͍ͦͦ͘͡Ύ͔ͭ ͔͔ͦ͋ͫͨ;͙͍͊ͭΈ ͨͪΎͣͯΌ ͍ͫΎ͘Έ ͫ ͍͔ͦͫͣΈΌ ͙ͫͭͪ͊ͤ͊ͣΥ ͙͔͚̒ͨͦͤΣ 
˴͙͔ͭ͊ͣΣ ˮ͙͔͚ͤ͒Σ ˮͪ͊ͤͦͣΣ ˮ͙͔ͪ͊ͣ͘͡Σ ˥͔͙͔͚ͪͣ͊ͤΣ ˢ͎͙͔͚ͤ͡ ͙ ͎͚ͪͯͨͨͦ ͫͭͪ͊ͤ ˩͍ͪͦͨ·Φ ˻͍ͫͤͦͤ·͔ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ 
ͫͭ͊ͤͼ͙͙Υ ͙͒͊ͨ͊ͦͤ͘ ;͊ͫͭͦͭ ͤ͊ ͔͔ͨͪ͒͊;ͯ рурл-спнр ˸˥ͼΣ ͤ͊ ͙͔ͨͪͣ оснр-пнлл ˸˥ͼΤ ͣͦ΅ͤͦͫͭΈ ͔͔ͨͪ͒͊ͭ;͙͍ͦ͟ тлл 
ˤͭΤ ͫͦͪͦͫͭ͟Έ ͔͔ͨͪ͒͊;͙ ͼ͙ͺ͍͚ͪͦͦ ͙ͤͺͦͪͣ͊ͼ͙͙ оп ˸͙͋ͭκͫΤ ͍͙͊ͭͦͣ͊ͭ;͔͔ͫͦ͟ ͍͔͔͙͔ͤ͊͒ͤ ͔͊ͤͭͤͤ· ͤ͊ 
͙ͫͯͫ͟ ͍͔ͫͭͤͤ·͚ ͙ͫͨͯͭͤ͟ ˭͔͙ͣ͡Τ ͨͦͦͫ͊͡ ͙ͨͪͦͨͯͫ͊ͤ͟Ύ ͔͔ͨͪ͒͊ͭ;͙͊͟ пл ˸˥ͼΤ ͦ͟Ήͺͺ͙ͼ͙͔ͤͭ ͙͔͙ͯͫͤ͡Ύ ͙͔͙ͨͪͣͤ͊͟ сл 
͒ˣΦ ˿ͭ͊ͤͼ͙Ύ ͍͟͡Ό;͔͊ͭΥ ͔͔͊ͤͭͤͤͦ ͚͍ͯͫͭͪͦͫͭͦ ͍͔͔ͣͫͭ ͫ ͦͨͦͪͤͦ-͍ͨͦͦͪͦͭͤ·ͣ ͚͍ͯͫͭͪͦͫͭͦͣ ͫ ͔͊ͤͭͤͤͦ-͍͍ͦͤͦͦ͒ͤ͡·ͣ 
ͭͪ͊ͭͦͣ͟ ͙ ͙͔͚ͫͫͭͣͦ ͍͔͔͙ͤ͊͒ͤΎΤ ͙ͨ͊ͪ͊͋ͦ͡;͔ͫͯ͟Ό ͔͊ͤͭͤͤͯ ͫͭ͊ͤ͒͊ͪͭ͊ ˢ ͙͔͒͊ͣͭͪͦͣ мсΣп ͣΤ ΄͙ͪͦͦͨͦͦͫͤ͟͡·͚ 
ͣ͊ͦ͡΄ͯͣͤ·͚ ͙͙͔ͯͫͭ͡͡Έ ͫ ͔͍͔͔ͨͪͦ͋ͪ͊ͦ͊ͭͣ͘͡ ;͊ͫͭͦͭ·Τ ͔͔ͭ͡ͺͦͤͤͯΌ ͊ͤ͊ͦͦ͋ͪ͊ͯ͘͟͡Ό΅ͯΌ ͊ͨͨ͊ͪ͊ͭͯͪͯ ͒͡Ύ 
͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͙͔ͨͪͣ͊κ͔͔ͨͪ͒͊;͙ ͙ͤͺͦͪͣ͊ͼ͙͙Τ ͔ͦͣͨͫ͟͟͡ ͙͔ͨͪͣͦ-͔͔ͨͪ͒͊Ό΅͔͎ͦ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΤ ͔͍͙͔ͫͪͫͤͦ ͙ 
ͦͤͭͪͦ͟͡Έͤͦ-͙͔͙͔ͣͪͭ͘͡Έ͔ͤͦ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤΤ ͨͯ͡Έͭ ͦͣͨ͟ΈΌ͔͎ͭͪͤͦͦ ͦͤͭͪͦ͟͡Ύ ͙ ͍͔͙ͯͨͪ͊ͤ͡ΎΦ 

ˤ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͼ͔ͤͭͪͦͣ ͨͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ό ͙͍ͫͨͯͭͤͦ͟·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍͔͒ͯͭͫΎ ͪ͊͋ͦͭ· ͨͦ ͔͙ͪ͊͊͘͡ͼ͙͙ ͤ͊ͯ;ͤͦ-
͔ͭͻ͙ͤ;͔͚ͫͦ͟ ͦͤ͟ͼ͔ͨͼ͙͙ ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͔ͨͪͦͭ͊͟ Ϧ{ƛƭƪǎŀǘ-˴·͎ͪ·ͫͭ͊ͤ͘Ϧ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· 
͔ͤ͊ͣ͘ ͤ·ͻ ͎ͯͫͯ͡ Ϧ{ƛƭƪǎŀǘ-˴·͎ͪ·ͫͭ͊ͤ͘ϦΦ ˨͔͍ΎͭΈ ͫͭͪ͊ͤ-ͯ;͙͊ͫͭͤͼ ͪ͊͋ͦͭ͊Όͭ ͨͦ ͙ͫͦ͒͊ͤ͘Ό ͙͔ͫͫͭͣ· ͙͍͚ͫͨͯͭͤͦͦ͟ ͍ͫΎ͙͘ 
ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͍͒ͯͻ ͙͙ͤͦͦͪ͋ͭ͊͘͟͡Έͤ·ͻ ͙͍ͫͨͯͭͤͦ͟Σ ͦͭͦͪ͟·͔ ͋ͯ͒ͯͭ ͔ͪ͊ͫͨͦͦ͗ͤ͡· ͤ͊͒ ͙͚̂ͪ͊ͤͦ͟ ͙ 
˴·͎ͪ·ͫͭ͊ͤͦͣ͘Φ ˿͙͔ͫͭͣ͊ ͔͎͔ͨͪ͒ͨͦ͊͊ͭ͡ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ό ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͻ ͙ ͍ ͙͎͍͔ͤͯͭͪͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͔͙͔͙͚ͫͦ͒ͤͤΦ 

 ˶ ͙͙ͤΎ ́ͪ͊ͤͫ-ˢ͙͘Ύ-˩͍ͪͦͨ͊ ό́ˢ˩ύ 

 ʕ  ͦͤ͟ͼ͔ͨͼ͙Ό ͔ͨͪͦͭ͊͟ ό͍·͍͙͒ͤͯͭͯΌ ˴͙͔ͭ͊ͣ ͍ мффн ͎ͦ͒ͯύ ͋·͊͡ ͔ͨͦͦ͗ͤ͊͡ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͙ͫͦ͒͊ͤ͘Ύ ͣͦ΅͚ͤͦ 
͍͔͔͚ͫͦͪͣͤͤͦ ͙͙͙ͤ͡ ͍ͫΎ͙͘Σ ͦͭͦͪ͊͟Ύ ͚͔ͨͪͦ͒ͭ ͨͦ ͫͭͪ͊ͤ͊ͣ ˢ͙͙͘ ͙ ˩͍ͪͦͨ· ͔͍ͨͦͫͪ͒ͫͭͦͣ ͔͙͔͙ͫͦ͒ͤͤΎ ͙ͻ ͍ͦͦͦͤͤͦ͟͡-
͙ͦͨͭ;͔͚ͫͦ͟ ͔͊͋͟͡Έ͚ͤͦ ͙͙͔͚ͤ͡Φ ˹͊ ͨͪͦͭΎ͔͙͙͗ͤ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊ Ή͚ͭͦ ͙͙͙ͤ͡Σ ͨͪͦͭΎ͍ͤͯ΄͔͚ͫΎ ͫ ͊ͨ͊͒͊͘ ͤ͊ ͍ͦͫͭͦ͟ ͦͭ 
̅ͪ͊ͤ͟ͺͯͪͭ͊-ͤ-͊˸͚͔͊ͤ ό˥͔͙ͪͣ͊ͤΎύ ͒ͦ ̊͊ͤͻ͊Ύ ό˴͙͚ͭ͊ύΣ ͫͭͪ͊ͤ·Σ ͯ;͍͊ͫͭͯΌ΅͙͔ ͍ ͙͔ͫͭͪͦͭ͡Έ͍͔ͫͭ ́ˢ˩Σ ͋ͯ͒ͯͭ ͍ͫΎ͊ͤ͘· 
ͣͦ΅ͤ·ͣ ͨͯ;ͦͣ͟ ͼ͙ͺ͍ͪͦ·ͻ ͍͊ͤ͊ͦ͟͡Σ ;ͭͦ ͒͊ͫͭ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͔ͦ͋ͣͤ͊ ͙ͤͺͦͪͣ͊ͼ͙͔͚ ͔ͣ͗͒ͯ ͔͍͔͚͙͙ͪͦͨͫͣ͟ ͙ 
͍ͦͫͭͦ;ͤ·͙ͣ ͔͎͙͙ͪͦͤ͊ͣ ˩͍͙͙ͪ͊͘Φ 

˹͊ ͔͙͙ͭͪͪͭͦͪΌ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͙͔͔ͣͭͫΎ ͍͒͊ ͍͍ͦ͒͊ ͎͙͙ͣ͊ͫͭͪ͊͡ ͙ͦͨͭͦ͟-͍͎ͦͦͦͤͤͦͦ͟͡ ͔͊͋͟͡ΎΦ ˽͔͍ͪ·͚ 
͍͍ͦ͒ ͫͦ ͫͭͦͪͦͤ· ͔ͨͦͫ͊͟͡ ˸͔͔ͪ͟ ό˴͊͊͘ͻͫͭ͊ͤύΣ ͙͎͙ͨͪͪ͊ͤ;ͤ͊Ύ ͭͦ;͊͟ ͤ͊ ͔͙͙͙ͭͪͪͭͦͪ ˴·͎ͪ·ͫͭ͊ͤ͊͘ - ͔ͨͦͫͦ͟͡ 
̉͊͒͡·͍͊ͪ ͍͒ͦ͡Έ ͍͎͙͊ͭͦ͒ͦͪͦ ˸͔͔ͪ͟-˴͊ͪ͊-ˣ͊ͭ͊͡-ˣ͙΄͔͟͟Φ ˤ͚ͭͦͪͦ ͍͍ͦ͒ ͫͦ ͫͭͦͪͦͤ· ͔ͨͦͫ͊͟͡ ˿͊ͪ·͋ͯ͊͟͡ 
ό˴͊͊͘ͻͫͭ͊ͤύΣ ͙͎͙ͨͪͪ͊ͤ;ͤ͊Ύ ͭͦ;͊͟ ͤ͊ ͔͙͙͙ͭͪͪͭͦͪ ˴·͎ͪ·ͫͭ͊ͤ͊͘ - ͔ͨͦͫͦ͟͡ ˴͊ͣ·΄͍͊ͤͦ͊͟ ͙ ͔͔͒͊͡ ͍ ˴·͎ͪ·ͫͯ͘͟Ό 
˾͔͙ͫͨͯ͋ͯ͟͡Φ 

͔́ͻ͙ͤ;͔͙ͫ͟ ͔͒͊ͤͤͦ ͔ͪ΄͔͙͔ͤ ͋·ͦ͡ ͙ͨͪͤΎͭͦ ͒͡Ύ ͎ͭͦͦΣ ;ͭͦ ͋· ͫͦ͒͊ͭ͘Έ ͙͔ͫͫͭͣͯ ͦ͟͡Έͼ͔͍͚ͦ ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙͙ ͫ 
͍ͦͣͦ͗ͤͦͫͭ͘ΈΌ ͊͘΅͙ͭ· мҌм ͙ͨͪ ͙͙ͨͪͦͨ͊͒͊ͤ ͙͎ͫͤ͊͊͡ ͙͘-͊͘ ͍͔͔͙ͨͦͪ͗͒ͤΎ ͍͎ͦͨͭͦͦͦͦͤͤͦͦ͟͡ ͔͊͋͟͡Ύ ͤ͊ 
͔͙͙͙ͭͪͪͭͦͪ ˴·͎ͪ·ͫͭ͊ͤ͊͘Σ ͊ ͔ͭ͊͗͟ ͍ ͍ͫΎ͙͘ ͫͦ ͍͙͚͊ͣͤͦ͘ ͎͍͔͒ͦͦͦͪͤͤͦͫͭΈΌ ͫͭͪ͊ͤ-ͯ;͙͊ͫͭͤͼ ́ˢ˩ ͦ ͙͙ͫͦ͒͊ͤ͘ 
͔͔͍ͪͪͤ͘·ͻ ͔͎͔͔ͪͤͪ͊ͼ͙ͦͤͤ·ͻ ͯ;͍͊ͫͭͦ͟ ͍͎ͦͫͤͦͤͦͦ ͣ͊ͪ΄ͪͯͭ͊ ͨͪͦͻ͔͙ͦ͗͒ͤΎ ͙͙͙ͤ͡ ͍ͫΎ͙͘Φ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͍ ͫͯ͡;͔͊ 
͍͔͔͙ͨͦͪ͗͒ͤΎ ͍͎ͦͨͭͦͦͦͦͤͤͦͦ͟͡ ͔͊͋͟͡Ύ ͤ͊ ͔͙͙͙ͭͪͪͭͦͪ ˴͊͊͘ͻͫͭ͊ͤ͊ ͙͔ͫͫͭͣ͊ ͦ͟͡Έͼ͔͍͚ͦ ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙͙Σ ͫͦ͒͊ͤͤ͊͘Ύ 
ͤ͊ ͔͙͙͙ͭͪͪͭͦͪ ˴·͎ͪ·ͫͭ͊ͤ͊͘Σ ͔ͣͦ͗ͭ ͙ͫͯ͗ͭ͡Έ ͔͎͔͔ͪͤͪ͊ͼ͙ͦͤͤ·ͣ ͯ;͊ͫͭͦͣ͟ ˴͊͊͘ͻ͚ͫͦ͟ ͫͭͦͪͦͤ· ͫ ͨͪͦͨͯͫͦͣ͟ ͍͔͎ͫͦ 
͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͭͪ͊ͺ͙͊͟ ́ˢ˩Σ ͨͪͦͻͦ͒Ύ΅͔͎ͦ ͫ ˭͊ͨ͊͒͊ ͤ͊ ˤͦͫͭͦ͟ ͙ ͦ͋ͪ͊ͭͤͦΦ ˽ͦ ͔ͨͪͦͭͯ͟ ͔ͨͪͦͦ͗ͤ͡ 
͙͍͋ͪͦͤͪͦ͊ͤͤ·͚ ͍ͦͦͦͤͤͦ͟͡-͙ͦͨͭ;͔͙͚ͫ͟ ͔͊͋͟͡Έ [5/-090-20-D-KPRP-лн ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͺ͙ͪͣ· /±![LaΣ ͫͦͫͭͦΎ΅͙͚ 
͙͘ нл ͍ͦͦͦͤ͟͡ ͒͡Ύ ͔͔͍͔͚ͤͨͦͫͪ͒ͫͭͤͤͦ ͙ͯ͊͒͟͟͡ ͍ ͔ͣ͘͡ΌΦ 

ˤ ͎͔ͦͪͦ͒ ˣ͙΄͔͔͟͟ ͍͔ͯͫͭ͊ͤͦͤ͊͡ ͙͔ͫͫͭͣ͊ {¢a-п ͫ ͨͦ͒͟͡Ό;͔͙͔ͤͣ ͟ ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͼ͙ͺ͍͚ͪͦͦ ͔͔ͭ͡ͺ͚ͦͤͤͦ 
ͫͭ͊ͤͼ͙͙ DŀǘŜǿŀȅΣ ͍ ͚ͦͭͦͪͦ͟ ͔͔͍͙͍͊ͪͪͪͦ͊ͤͦ͘͘ ͔ͣͫͭͦ ͒͡Ύ моͻн ˸͙͋ͭκͫ ͍ͨͦͭͦͦ͟ ͒͡Ύ ́ˢ˩Φ ˻ͫͭ͊͡Έͤ͊Ύ ͔ͣͦͫͭ͟Έ ͔͙ͫͭ 
́ˢ˩ ͙͍͊ͨ͊ͤͪͦ͊ͤ͊͘͡ ͒͡Ύ ͋ͯ͒ͯ΅͔͎ͦ ͍͙͙ͪ͊ͭ͘Ύ ͼ͙ͺ͍ͪͦ·ͻ ͔͔͚ͫͭ ͍ ͔͙͔ͪͫͨͯ͋͟͡Φ 

˽ͦͭͦ͟ ͔͔ͨͪ͒͊;͙ ͒͊ͤͤ·ͻ ͍ ͔͙ͫͭ ́ˢ˩ ͎͙͍ͦͪ͊ͤͦ͊ͤ͘ ͤ͊ ͍͔ͯͪͦͤ {¢a-п ͫͦ ͫͦͪͦͫͭ͟ΈΌ ͔͔ͨͪ͒͊;͙ снн ˸͋κ͔ͫ͟Φ ˨͊ͤͤ·͚ 
͍͔ͯͪͦͤΈ ͍·͋ͪ͊ͤ ͒͡Ύ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͋ͯ͒ͯ΅͔͎ͦ ͍͙͙ͪ͊ͭ͘Ύ ͔͙ͫͭΣ ͒͡Ύ ͔ͨͦͭͤͼ͙͊͡Έ͚ͤͦ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͍͟͡Ό;͔͙ͤΎ ͍ ͔ͫͭΈ 
͙͔͒ͦͨͦͤͭ͡͡Έͤ·ͻ ͼ͙ͺ͍ͪͦ·ͻ ͍͊ͤ͊ͦ͟͡Σ ͔͊͋͟͡Έ͎ͤͦͦ ͔͔͍͙͔͙ͭ͒ͤ͡Ύ ͙ ͭΦ͒Φ 
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˨͡Ύ ͔͚ͤ͊͒͗ͤͦ ͪ͊͋ͦͭ· ͔͙ͫͭ ͙ ͎͙͙͊ͪ͊ͤͭ ͊͟;͔͍ͫͭ͊ ͨͪͦͻ͔͙ͦ͗͒ͤΎ ͙͎ͫͤ͊͊͡ ͤ͊ ͍͔ͫͣ ͯ;͔͊ͫͭ͟ ͋·͙͡ ͍͔ͯͫͭ͊ͤͦͤ͡· 
͔͎͔͔ͪͤͪ͊ͭͦͪ· ͍ ͔͔ͫ͡ ˣ͔͍͔ͦͦ͒ͫͦ͟͡Σ ͎ͦͪΦ ˴͊ͪ͊-ˣ͊ͭ͊͡ ͙ ͔͔ͫ͡ ˨͎͙͗͊ͤ-˽͊ͻͭ͊Φ ̏ͭͦ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤ ͍͔ͯͫͭ͊ͤͦͤͦ͡ ͤ͊ ͔͋͊͘ 
͔ͫͭͦ͟ {¢a ό͙͔ͫͫͭͣ· {5Iύ ͭͦ͡Έͦ͟ ͔͋͘ ͙͔͔͙ͨͪͣͤͤΎ ͨ͊ͭ͡ ͍͍ͦ͒͊κ͍·͍ͦ͒͊ н ˸͋-͍ͨͦͭͦͦ͟Φ ˤ ͋ͯ͒ͯ΅͔ͣ ͙ͨͪ 
͙͔͔͙͙ͨͪͦ͋ͪͭͤ Ή͙ͭͻ ͨ͊ͭ͡ ͔͒͊ͤͤͦ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤ ͔ͣͦ͗ͭ ͋·ͭΈ ͪ͊ͫ΄͙͔ͪͤͦ ͒ͦ ͍ͯͪͦͤΎ ͚ͨͦͤͦ͡ ͙͔ͫͫͭͣ· {5I ό{¢a-1, 
ͨͦͭͦ͟ мрр ˸͋κ˿ ͙͋ͦ͡ {¢a-пΣ ͨͦͭͦ͟ снн ˸͋κͫύΣ ;ͭͦ ͒͊ͫͭ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͨͦ͒͟͡Ό;͔͙ͤΎ ͼ͙ͺ͍ͪͦ·ͻ ͔͔ͭ͡ͺͦͤͤ·ͻ 
ͫͭ͊ͤͼ͙͚ ͍ Ή͙ͭͻ ͔͔ͤ͊ͫͤͤ͡·ͻ ͨͯͤͭ͊͟ͻ ͫ ͍·ͻͦ͒ͦͣ ͤ͊ ͍͔͙͚ͤͯͭͪͤͤ ͙ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͚ ͭͪ͊ͺ͙͟Φ 

ˤ ͎͔ͦͪͦ͒ ˣ͙΄͔͟͟ ͍͔ͯͫͭ͊ͤͦͤ͊͡ ͚ͫͭͦ͊͟ {¢a-п όͨͦͭͦ͟ снн ˸͋κͫύ ͫ ͨͦ͒͟͡Ό;͔͙͔ͤͣ ͟ ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͼ͙ͺ͍͚ͪͦͦ 
͔͔ͭ͡ͺ͚ͦͤͤͦ ͫͭ͊ͤͼ͙͙ ϦDŀǘŜǿŀȅϦΣ ͍ ͚ͦͭͦͪͦ͟ ͔͔͍͙͍͊ͪͪͪͦ͊ͤͦ͘͘ ͔ͣͫͭͦ ͒͡Ύ моͻн ˸͋κͫ ͍ͨͦͭͦͦ͟ ͒͡Ύ ́ˢ˩Φ ˻ͫͭ͊͡Έͤ͊Ύ 
͔ͣͦͫͭ͟Έ ͔͙ͫͭ ́ˢ˩ ͙͍͊ͨ͊ͤͪͦ͊ͤ͊͘͡ ͨͦ͒ ͋ͯ͒ͯ΅͔͔ ͍͙͙͔ͪ͊ͭ͘ ͼ͙ͺ͍ͪͦ·ͻ ͔͔͚ͫͭ ͍ ͔͙͔ͪͫͨͯ͋͟͡Φ 

͍͔͙͔̂ͨͪ͊ͤ͡ ͔ͫͭΈΌ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͫ ͔͙͎͒ͤͦͦ ͼ͔ͤͭͪ͊ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͼ͙ͺ͍͚ͪͦͦ ͔͚ͤ͊ͦ͗ͤͤͦ͡ ͔ͫͭΈΌ ˢ˻ 
Ϧ˴·͎ͪ·͔͔ͭͦͣ͘͟͡ϦΦ ˤ ͒͊ͤͤͦͣ ͼ͔͔ͤͭͪ ͙͔͔ͣͭͫΎ ͔ͣ͊ͫͭͪ-͔͙ͭͪͣͤ͊͡Σ ͫ ͎ͦͭͦͪͦͦ͟ ͙͍͙ͨͪͦͦ͒ͭͫ͘Ύ ͦͤͭͪͦ͟͡Έ ͼ͙ͺ͍͎ͪͦͦͦ 
͙͔͔͚͎ͪ͊͒ͦͪͤͦͦ͡ ͦ͟͡Έͼ͊Σ ͍ͫΎ͍͊͘΄͔͎ͦ ͍͔ͫ ͦ͋͊ͫͭͤ͡·͔ ͼ͔ͤͭͪ· ͔͙͙ͪͫͨͯ͋͟͡Σ ͙ ͍ͦͦͦͤͤͦ͟͡-͙ͦͨͭ;͔͎ͫͦͦ͟ {5I-ͦ͟͡Έͼ͊Σ 
͍ͫΎ͍͊͘΄͔͎ͦ ͍͔ͫ ͼ͙ͺ͍ͪͦ·͔ ͔͔ͭ͡ͺͦͤͤ·͔ ͫͭ͊ͤͼ͙͙ ͍ ͎ͦͪΦ ˣ͙΄͔͔͟͟Φ ˤ ͫͯ΅͔͍ͫͭͯΌ΅͙͚ ͔ͣ͊ͫͭͪ-͔͙ͭͪͣͤ͊͡ ͔͋ͯ͒ͭ 
͍͔͒ͦ͋͊ͤͦ͡ ͔ͤͦ͋ͻ͙͔ͦ͒ͣͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͒͡Ύ ͍͔͔͙ͨͪͦ͒ͤΎ ͨͦͫͭͦΎ͎ͤͤͦͦ ͙͙͎ͣͦͤͭͦͪͤ͊ ͙͙͙ͤ͡ ́ˢ˩ ͫ 
͍ͦͣͦ͗ͤͦͫͭ͘ΈΌ ͦͤͭͪͦ͟͡Ύ ͙ͫͭͯ͊ͼ͙͙ ͍ͦ ͍͔ͫͻ ͍ͯͦ͘͡·ͻ ͭͦ;͊͟ͻ ͍ͦͦͦͤͤͦ͟͡-͙ͦͨͭ;͔͚ͫͦ͟ ͭͪ͊ͫͫ·Φ 

˽͔͔ͪ͒ͯͫͣͦͭͪͤͤ·͔ ͨͦ ͔ͨͪͦͭͯ͟ ͍͍ͦ͒· ͙͍͎͋ͪͦͤͪͦ͊ͤͤͦͦ ͙ͦͨͭͦ͟-͍͎ͦͦͦͤͤͦͦ͟͡ у-͍͎ͦͦͦͤͤͦͦ͟͡ ͔͊͋͟͡Ύ ͍ ͔͔ͤ͊ͫͤͤ͡·͔ 
ͨͯͤͭ͟· ˴͙͊ͤ͒͊Σ ˴͊ͪ͊-ˣ͊ͭ͊͡Σ ˣ͔͍͔ͦͦ͒ͫͦ͟͡ ͙ ˿ͦͯͯ͟͟͡ ͦͭ ͍͚ͦͫͤͦͤͦ ͎͙͙ͣ͊ͫͭͪ͊͡ ͋·͙͡ ͙ͫͨͦ͡Έ͍ͦ͊ͤ͘· ͙ͨͪ 
͔͙ͪ͊͊͘͡ͼ͙͙ ͔ͨͪͦͭ͊͟ ́ˢ˩ ͨͦ ͚͚̉ͯͫͦ͟ ͙ͦ͋͊ͫͭ͡Φ 

 ʕ ͦͦͦͤͤͦ͟͡-͙ͦͨͭ;͔͙͔ͫ͟ ͙͙͙ͤ͡ ͍ͫΎ͙͘ 

 ˨ ͡Ύ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͔ͦͭ͒͡Έͤ·ͻ ͯ;͍͊ͫͭͦ͟ ͚ͭͪ͊ͤͫͨͦͪͭͤͦ ͔͙ͫͭ ͔ͨͪͦͦ͗ͤ͡· ͍ͦͦͦͤͤͦ͟͡-͙ͦͨͭ;͔͙͔ͫ͟ ͔͙͊͋͟͡ ͍ 
͔ͫ͒ͯ͡Ό΅͙ͻ ͔͎͙ͪͦͤ͊ͻ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Υ 

 ˥ ͦͪΦ ˣ͙΄͔͟͟ 

 ʕ  ͎ͦͪΦ ˣ͙΄͔͔͟͟ ͔ͨͪͦͦ͗ͤͦ͡ ͦ͟͡Έͼͦ ͍ͦͦͦͤͤͦ͟͡-͙ͦͨͭ;͔͎ͫͦͦ͟ ͔͊͋͟͡Ύ ͨͪͦͭΎ͔͗ͤͤͦͫͭΈΌ пр ͣ͟Σ ͍ͫΎ͘·͍͊Ό΅͔͔ ͍͔ͫ 
ͼ͙ͺ͍ͪͦ·͔ ͫͭ͊ͤͼ͙͙Φ ˩ͣͦͫͭ͟Έ ͔͊͋͟͡Ύ нп ͍ͦ͒ͤͦͣͦ͒ͦ·ͻ ͍ͦͦͤ͊͟͡Σ ͙͔͒͊ͣͭͪ ͍ͦͦͤ͊͟͡ - ф ͣͤ͟Φ ˿ͦͪͦͫͭ͟Έ ͔͔ͨͪ͒͊;͙ 
͍ͫͦͫͭ͊͡Ύ͔ͭ снн ˸͙͋ͭκͫ ό͍͔ͯͪͦͤΈ {¢a-пΣ ͙͒ͤ͊͡ ͍ͦͤ͡· мΣо ͣͣ͟ύΣ ;ͭͦ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͔͔͋ͦ͡ трлл ͔͔ͭ͡ͺͦͤͤ·ͻ 
͍͊ͤ͊ͦ͟͡Φ ˨͊ͤͤ·͚ ͍͔ͯͪͦͤΈ ͍·͋ͪ͊ͤ ͒͡Ύ ͋ͯ͒ͯ΅͔͎ͦ ͍͙͙ͪ͊ͭ͘Ύ ͔͙ͫͭ ͔ͨͯͭͣ ͍͟͡Ό;͔͙ͤΎ ͍ ͔͔ͤ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·ͻ 
ͼ͙ͺ͍ͪͦ·ͻ ͍͊ͤ͊ͦ͟͡Φ ˻͍͙͔͋ͦͪͯ͒ͦ͊ͤ {5I ͙͔ͫͫͭͣ· {¢a-пΣ ͍͔͔ͯͫͭ͊ͤͦͤͤͦ͡ ͤ͊ мн ͫͭ͊ͤͼ͙Ύͻ ͎ͦͪΦ ˣ͙΄͔͊͟͟Σ ͎͙͔ͦͪ͊ͤͯͭ͘ 
ͨͦ ͍ͦͦͦͤͤͦ͟͡-͙ͦͨͭ;͔ͫͦͣͯ͟ Ϧͦ͟͡ΈͼͯϦ мпп ͨͦͭͦ͊͟ ͨͦ н ˸͙͋ͭκͫΦ ˴͔͊͋͡Έ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ I¢ /ŀōƭŜ όˮ͙ͪ͊͘͡Έύ ͨͪͦͻ͙ͦ͒ͭ 
ͨͦ ͦ͟͡ΈͼͯΣ ͍ͫΎ͘·͍͊Ό΅͔ͣͯ ͔ͣͫͭ͊ ͔͙ͪ͊ͫͨͦͦ͗ͤ͡Ύ ͫͭ͊ͤͼ͙͚ ссΣ стΣ смΣ срΣ пуΣ рпΣ рмΣ псΣ роΣ соΣ суΣ ˸̇˴ DŀǘŜǿŀȅΦ 
˻͋΅͊Ύ ͨͪͦͭΎ͔͗ͤͤͦͫͭΈ ͙ͯ͊͒͟͟͡ ͔͊͋͟͡Ύ - пр ͣ͟Φ ˿ͭ͊ͤͼ͙Ύ рр ͍ ͔͔ͫ͡ ˻ͪͭͦ-˿͚͊ ͨͦ͒͟͡Ό;͔ͤ͊ ͟ ͎͍͊ͤͦͣͯ͡ ͣͦ͒ͯ͡Ό рп 
͙͔͚ͫͫͭͣͦ ͍·͚ͫͦͦͫͦͪͦͫͭͤͦ͟͟ ͔͔ͨͪ͒͊;͙ ͨͦ ͔ͣ͒ͤ·ͣ ͔͊͋͟͡Ύͣ 9ȄƭƛƴŜ-нΦ ˹͊ ͚͊͗͒ͦ͟ ͙͘ ͫͭ͊ͤͼ͙͚Σ ͍͟͡Ό;͔ͤͤ·ͻ ͍ 
͍ͦͦͦͤͤͦ͟͡-͙ͦͨͭ;͔͔ͫͦ͟ ͔͊͋͟͡Έ͔ͤͦ ͦ͟͡ΈͼͦΣ ͍͔ͯͫͭ͊ͤͦͤ͡· ͣͯ͡Έ͙͔ͭͨͫͦͪ͟͡· {¢a-п снн ˸͋κͫ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ 
͙͙ͦͣͨ͊ͤ͟ 9/LΦ ͔́ͪ͊ͤͫͨͦͪͭͤͦ {5I ͦ͟͡Έͼͦ ͔ͪ͊͋ͦͭ͊ͭ ͨͦ͊͟ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͍͔͎ͫͦ н ͨ͊ͪ ͙͘ нп ͔ͯͦ͗ͤͤ͡·ͻ 
͍ͦͦͦͤ͟͡Φ ˴͔͊͋͡Έ ͙ͭͨ͊ [h-090-24- -˸PRP-Dо ͙͎͍͔ͦͭͦͤ͘͡ ͨͦ ͔ͫͨͼ͙͊͡Έͤͦͣͯ ͊͊ͯ͘͘͟ ˢ˻ Ϧ˴·͎ͪ·͔͔ͭͦͣ͘͟͡Ϧ ͫ ͊͘΅͙͚ͭͤͦ 
ͦ͋ͦͦ͡;͚ͦ͟ ͙͘ ͙ͨͦ͡Ή͙͔ͭͤ͊͡ ͍·͎ͫͦͦͦ͟ ͍͔͙͒͊ͤ͡ΎΣ ;ͭͦ ͍͙ͨͦͦͦ͘͡͡ ͙ͨͪͦͦ͗ͭ͡Έ ͔͎ͦ ͍ ͔͊͋͟͡Έ͚ͤͦ ͙͊ͤ͊͊͘͟͡ͼ͙͙ ͔͋͘ 
͙͔͒ͦͨͦͤͭ͡͡Έ͚ͤͦ ͊͘΅͙ͭ· ͙ͨͦ͡Ή͙͔͍͚ͭͤͦͦ͡ ͚ͭͪͯ͋ͦΦ ˾͊͋ͦͭ͊ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ {5I ͍·ͨͦͤ͡Ύ͔ͭͫΎ ͍ ͔͙͔ͪ͗ͣ мҌмΣ ;ͭͦ 
͔͔ͦ͋ͫͨ;͙͍͔͊ͭ млл-ͨͪͦͼ͔ͤͭͤͯΌ ͊͘΅͙ͭͯ ͔͎ͨͪͦͨͯͫ͊ͣͦͦ͟ ͭͪ͊ͺ͙͊͟Φ 

 ˥ ͦͪΦ ˻΄ 

 ˽ ͦ Ό͗ͤͦͣͯ ͔ͨͪͦͭͯ͟ ͍ ͎ͦͪΦ ˻΄ ͔ͨͪͦͦ͗ͤ͡ нп-͍ͦͦͦͤͤ͟͡·͚ ͔͊͋͟͡ΈΣ ͦ͋Ά͔͙͒ͤΎΌ΅͙͚ ͔ͣͫͭ͊ ͔͙ͪ͊ͫͨͦͦ͗ͤ͡Ύ ͫͭ͊ͤͼ͙͚ 
MSU-рΣ ˢ́˿-3, MSU-2, RSU-сΦ ˽ͪͦͭΎ͔͗ͤͤͦͫͭΈ ͙ͨͪͦ͊͒͟͟͡ ͔͊͋͟͡Ύ му ͣ͟Φ ˸͔ͫͭ͊ ͔͙ͪ͊ͫͨͦͦ͗ͤ͡Ύ ͎͙͒ͪͯͻ w{¦ ͙ RLU 
͎ͦͪͦ͒͊ ͨͦ͒͟͡Ό;͔ͤ· ͟ ͯ͊͊ͤͤ͘͟·ͣ ͎͍͊ͤ͡·ͣ ͣͦ͒ͯ͡Ύͣ ͦͣͣͯͭ͊͟ͼ͙͙ ͙͔͙ͫͫͭͣ͊ͣ ͍·͚ͫͦͦͫͦͪͦͫͭͤͦ͟͟ ͔͔ͨͪ͒͊;͙ ͨͦ 
͔ͣ͒ͤ·ͣ ͔͊͋͟͡Ύͣ 9ȄƭƛƴŜ-нΦ ˤͦ ͍͔ͫͻ ͎ͦͪͦ͒͊ͻ ͙ ͚ͪ͊ͦͤ͊ͻ ˻΄͚ͫͦ͟ ͙ ˣ͔͚͊ͭͤͫͦ͟͟ ͔͚ͦ͋͊ͫͭ͡ ͙ͫͨͦ͡Έ͍ͦ͊ͤ͘· ͙͔ͫͫͭͣ· 
͔͔ͨͪ͒͊;͙ {5I ͙ t5I ͤ͊ ͔͋͊͘ ͣͯ͡Έ͙͔͍ͭͨͫͦͪͦ͟͡ !5a {¢a-м ͨͪͦ ͙͍͍ͦ͒ͫͭ͊͘ bƻƪƛŀ ͙ {!b {¢a-м ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ 
Synfonet. 

 ˥ ͦͪΦ ˨͗͊͊͡͡-ˢ͋͊͒ 

 ʕ  ͎ͦͪΦ ˨͗͊͊͡͡-ˢ͔͋͊͒ ͔ͨͪͦͦ͗ͤ͡ нл-͍͍ͦͦͤͦ͟͡·͚ ͔͊͋͟͡Έ ͨͪͦͭΎ͔͗ͤͤͦͫͭΈΌ р ͣ͟Σ ͔͙ͫͦ͒ͤΎΌ΅͙͚ ͦͣͣͯͭ͊͟ͼ͙ͦͤͤ·͔ 
͙ͣͦ͒ͯ͡ a{¦-5, RSU-р ͙ ͍͍ͤͦΈ ͙͍͚ͣͦͤͭͪͦ͊ͤͤͦ a{¦-оΦ ˿͙͔͙ͫͭͣ͊ͣ ͔͔ͨͪ͒͊;͙ Ύ͍͡ΎΌͭͫΎ ͣͯ͡Έ͙͔ͭͨͫͦͪ͟͡· {.{-155 
͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͙͚͚ͭ͊ͫͦ͟͟ ͙͙ͦͣͨ͊ͤ͟ I¦!²9LΦ 

˾͔͙͊͊͘͡ͼ͙Ύ ͔ͨͪͦͭ͊͟ ́ˢ˩ ͔ͭͫͤͦ ͍ͫΎ͊ͤ͊͘ ͫ ˽͔ͪͦͭͦͣ͟ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙͙ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ͦͤͤͦ ͫͭͪͯͭͯͪ͟· ͚͚̉ͯͫͦ͟ 
͙ͦ͋͊ͫͭ͡Φ ˽ͦ ͚̉ͯͫͦͣͯ͟ ͔ͨͪͦͭͯ͟ ͍·͔ͨͦͤͤ͊͡ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ ͍ ͔͔ͤ͊ͫͤͤ͡·ͻ ͨͯͤͭ͊͟ͻΣ ͨͦ ͦͭͦͪ͟·ͣ ͨͪͦͻ͙ͦ͒ͭ ͙͙ͤ͡Ύ 
ͫΎ͍͙͘ ́ˢ˩ ˤ˻˶˿Σ ͊ ͔ͭ͊͗͟ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ ͔ͫ͡Έ͚ͫͦ͟ ͔͙ͫͭ ͍ͫΎ͙͘Σ ͔ͨͪͦ͋͊͒͊͡Ό΅͔͚ ͍ ͤ͊͘;͙͔ͭ͡Έ͚ͤͦ ;͙͊ͫͭ ͔͎͙ͪͦͤ͊Φ 

˽͔ͪͦͭͦͣ͟ ͔͙͍ͪ͊ͦ͊ͤͦ͘͡ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭͦ ͍ͦͦͦͤͤͦ͟͡-͙ͦͨͭ;͔͚ͫͦ͟ ͙͙͙ͤ͡ ˣ͙΄͔͟͟-˴͊ͤͭ-ˮ͍͍͊ͤͦ͊͟-́ͦͣͦ͟͟-˴͔͙ͣͤΣ ;ͭͦ 
͍͔ͫͦͣͫͭͤͦ ͫ ́ˢ˩ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͍͔ͫΈ ͔͍͔ͫͪ ͔͙͙ͪͫͨͯ͋͟͡ ͍·͔͚ͫͦͦͣͦͫͭͤͦ͟͟ ͚ͭͪ͊ͤͫͨͦͪͭͤͦ ͔ͫͭΈΌΦ ˿͔ͭΈΌ ͦͻ͍͊;͔ͤͦ 
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ул ͔͔ͤ͊ͫͤͤ͡·ͻ ͍ͨͯͤͭͦ͟ ͙ͦ͋͊ͫͭ͡Σ ͎͙͍ͦͪ͊ͤͦ͊ͤͦ͘ ф ͔ͦ͟͡ͼ {¢a-м ͙ ͍͒͊ ͦ͋Ά͔͙͒ͤΎΌ΅͙ͻ ͦ͟͡Έͼ͊ {¢a-пΦ ˹͊ͪΎ͒ͯ ͫ 
͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͙ͦͨͭ;͔͙ͫ͟ͻ ͙͔ͫͫͭͣΣ ͒ͦͫͭͯͨ ͟ ͔͙ͫͭ ͔ͦͭ͒͡Έͤ·ͻ ͭͪͯ͒ͤͦ͒ͦͫͭͯͨͤ·ͻ ͯ;͍͊ͫͭͦ͟ ͎͙͍ͦͪ͊ͤͦ͊ͤ͘ ͻͦͪͦ΄ͦ 
͔͔͍͍͊ͪͦͣͤ͒ͦ͊͘͟΄͙͙ͣ ͔ͫ͋Ύ ͍ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡ ͙͔͔͚ͪ͊͒ͦͪͤ͡·͙ͣ ͙͔͙ͫͫͭͣ͊ͣ b9w! ͙ 
͔͙͙͍ͣͦ͒ͪͤͪͦ͊ͤͤ͘·͙ͣ ˢ˻ Ϧ˴·͎ͪ·͔͔ͭͦͣ͘͟͡Ϧ ˮ˴˸-олόмнлύΦ ˻͋΅͊Ύ ͔ͣͦͫͭ͟Έ ͍͙͍͔ͯͫͭ͊ͤ͊͊ͣ͡·ͻ ͼ͙ͺ͍ͪͦ·ͻ 
͔͔ͭ͡ͺͦͤͤ·ͻ ͫͭ͊ͤͼ͙͚ ͍ͫͦͫͭ͊͡Ύ͔ͭ поΣтуп ͭ·ͫΦ ͙͙͚ͤ͡Φ 

ˤ нллл ͎Φ ͦͦͤ͟;͔ͤ· ͣͦͤͭ͊͗ͤ·͔ ͪ͊͋ͦͭ· ͍ ˻΄͚ͫͦ͟Σ ˣ͔͚͊ͭͤͫͦ͟͟ ͙ ˨͗͊͊͡͡-ˢ͚͋͊͒ͫͦ͟ ͦ͋͊ͫͭ͡Ύͻ ͨͦ ͔ͨͪͦͭͯ͟Σ 
ͺ͙͙͔ͤ͊ͤͫͪͯͣͦͣͯ ˢ͙͙͊ͭͫͣ͘͟ ˣ͊ͤͦͣ͟ ˾͔ͦͤͫͭͪͯ͟͟ͼ͙͙ ͙ ˾͍͙͙͊ͭ͘ΎΦ ˤ ͊͟;͔͍͔ͫͭ ͔͙͙͔ͫͦ͒ͤͭ͡Έͤ·ͻ ͙͙͚ͤ͡ 
͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͍ͦͦͦͤͤͦ͟͡-͙ͦͨͭ;͔͙͔ͫ͟ ͙͙͙ͤ͡ ͍ ͎ͦͪͦ͒͊ͻ ͙ ͙͔͔͚ͪ͊͒ͦͪͤ͡·͔ ͫͭ͊ͤͼ͙͙ b˩w! ͙ ˮ˴˸-олόмнлύ ͔ͣ͗͒ͯ 
͔͔ͤ͊ͫͤͤ͡·͙ͣ ͙ͨͯͤͭ͊ͣ͟Φ ˶͎͙ͦ͊͟ ͭͪ͊ͤͫͨͦͪͭͤ·ͻ ͔͔͚ͫͭ ͤ͊ ͎͙ͣ͊ͫͭͪ͊͡Έͤ·ͻ ͯ;͊ͫͭ͊͟ͻ - {5I ͙ t5I ͤ͊ ͔ͦͭ͒͡Έͤ·ͻ 
͍͔͙ͤ͊ͨͪ͊ͤ͡ΎͻΦ 

 ̉ ͚ͯͫ͊͟Ύ ͦ͋͊ͫͭ͡Έ 

 ˽ ͦ ͔ͨͪͦͭͯ͟ ͍·͔ͨͦͤͤ͊͡ ͨͪͦ͊͒͊͟͟͡ у-͙͗͡Έ͚ͤͦ ͍͚ͦ͒ͤͦͣͦ͒ͦͦ ͍ͦͦͦͤͤͦ͟͡-͙ͦͨͭ;͔͚ͫͦ͟ ͙͙͙ͤ͡ ˣ͙΄͔͟͟-˴͊ͤͭ-
ˮ͍͍͊ͤͦ͊͟-́ͦͣͦ͟͟-˴͔͙ͣͤΣ ;ͭͦ ͍͔ͫͦͣͫͭͤͦ ͫ ́ˢ˩ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͍͔ͫΈ ͔͍͔ͫͪ ͔͙͙ͪͫͨͯ͋͟͡ ͍·͔͚ͫͦͦͣͦͫͭͤͦ͟͟ 
͚ͭͪ͊ͤͫͨͦͪͭͤͦ ͔ͫͭΈΌΦ ˤ͍ͦ͒· ͍ ͎ͦͪͦ͒͊ ͚͊ͨ͊͒ͤͦ͘ ;͙͊ͫͭ ͙ͦ͋͊ͫͭ͡ ˿ͦͯͯ͟͟͡Σ ˣ͔͍͔ͦͦ͒ͫͦ͟͡Σ ˴͊ͪ͊-ˣ͊ͭ͊͡ ͍·͔ͨͦͤͤ͡· ͦͭ 
͔͊͋͟͡Έ͚ͤͦ ͙͔ͫͫͭͣ· ́ˢ˩ ͫ ͨͦͣͦ΅ΈΌ ́-ͦ͋ͪ͊ͤ͘·ͻ ͣͯͺͭΦ ˻ͭ ͔͊͋͟͡Ύ ́ˢ˩ ͙ͫͨͦ͡Έ͍ͦ͊ͤͦ͘ п ͍ͦͦͤ͊͟͡ ͙ ͔ͫ͒͊ͤ͡· ́-
ͦ͋ͪ͊ͤ͘·͔ ͣͯͺͭ·Φ ˤ ͊͟;͔͍͔ͫͭ ͔ͦͦͤ͟;͎ͤͦͦ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ ͨͦ ͍͔͚ͫ ͚͚̉ͯͫͦ͟ ͙ͦ͋͊ͫͭ͡ ͍͔ͯͫͭ͊ͤͦͤ͡· ͣͯ͡Έ͙͔ͭͨͫͦͪ͟͡· 
STM-м ͺ͙ͪͣ· I!b²I! ¢ŜƭŜŎƻƳΣ ͦ͋ͪ͊ͯ͘Ό΅͙͔ ф {5I ͔ͦ͟͡ͼ ͙ ͦͻ͍͊ͭ·͍͊Όͭ ул ͔͔ͤ͊ͫͤͤ͡·ͻ ͍ͨͯͤͭͦ͟ ͙ͦ͋͊ͫͭ͡Φ 
˻͋Ά͔͙͔͙͔͒ͤͤ ˭͚͊ͨ͊͒ͤͦ ͙ ͍ͦͫͭͦ;͚ͤͦ ;͔͚͊ͫͭ ͙ͦ͋͊ͫͭ͡ ͦͫͯ΅͔͍͔ͫͭͤͦ͡ ;͔͔ͪ͘ STM-п ́ˢ˩ ͟ ͊ͨ͊͒ͯ͘ ͦͭ ˣ͙΄͔͊͟͟ ͙ {¢a-
мΣ ͊͘ͻͦ͒Ύ΅͔͚ ͫ ͍ͦͫͭͦ͊͟ ͙ ͨͦ͒͟͡Ό;͔͚ͤͤͦ ͟ {¢a-п ͎ͦͪͦ͒͊ ˣ͙΄͔͟͟Φ 

 ˶ ͙͔͚͔ͤͤͦ ͻͦ͘Ύ͚͍ͫͭͦ 

 ʕ  ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͍ ͙͍͔͊ͭ͟ ͙͔͔ͣͭͫΎ мфонр ͣ͟ ͔͎ͣ͒ͤͦͦ ͔͊͋͟͡Ύ ͒͡Ύ ͍͙͎͎ͤͯͭͪͦͪͦ͒ͫͦͦ͟ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙ отфт ͣ͟ 
͔͎͔͎ͣ͗͒ͯͦͪͦ͒ͤͦ ͔͎ͣ͒ͤͦͦ ͔͊͋͟͡ΎΦ ˩ͣͦͫͭ͟Έ ͔͔͚͊͋͟͡ ͦͭ нр ͒ͦ слл ͨ͊ͪΣ ͙͔͒͊ͣͭͪ ͙͗͡ лΣп ͙ лΣсо ͣͣΦ ˹͍ͦ·͔ 
͔͔ͭ͡ͺͦͤͤ·͔ ͔͔͙͔ͪ͊ͫͨͪ͒ͭ͡͡Έͤ·͔ ΄͊͟ͺ· ͍͙͍ͯͫͭ͊ͤ͊͊͡ΌͭͫΎ ͪΎ͒ͦͣ ͫ ͫͯ΅͔͍ͫͭͯΌ΅͙͙ͣΦ ˩ͣͦͫͭ͟Έ ΄͊͟ͺ͍ͦ - слл ͙ флл 
ͨ͊ͪΦ 

 ̇ ͔ͤͭͪ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͔ͫͭΈΌ ό{5Iύ ͍ ͎Φˣ͙΄͔͟͟ 

 ʕ  ͎ͦͪΦ ˣ͙΄͔͔͟͟ ͍͔ͯͫͭ͊ͤͦͤ͡· ͚͙ͫͭͦ͟ {¢a-1 (155 ˸͋κͫ ͙ͨͦͭͦ͟ύ ͙ {¢a-п όснн ˸͋κͫ ͙ͨͦͭͦ͟ύΣ ͣͯ͡Έ͙͔ͭͨͫͦͪ͟͡· 
ͦͭͦͪ͟·ͻ ͫͨͦͫͦ͋ͤ· ͍·ͨͦͤ͡ΎͭΈ ͦͣͣͯͭ͊͟ͼ͙Ό ͍͔ͫͻ ͎͙ͣ͊ͫͭͪ͊͡Έͤ·ͻ {5I ͔͔͚ͫͭ ͍͔͚ͫ ͔͙͙ͪͫͨͯ͋͟͡Φ ͍͔͙͔̂ͨͪ͊ͤ͡ ͔ͫͭΈΌ 
ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͫ ͔͙͎͒ͤͦͦ ͼ͔ͤͭͪ͊ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͼ͙ͺ͍͚ͪͦͦ ͔͚ͤ͊ͦ͗ͤͤͦ͡ ͔ͫͭΈΌ Ϧ˴·͎ͪ·͔͔ͭͦͣ͘͟͡Ϧ ͫ ͍ͦͣͦ͗ͤͦͫͭ͘ΈΌ 
ͦͤͭͪͦ͟͡Ύ ͙ͫͭͯ͊ͼ͙͙ ͍ͦ ͍͔ͫͻ ͍ͯͦ͘͡·ͻ ͭͦ;͊͟ͻ ͙͔͔͚ͪ͊͒ͦͪͤ͡·ͻ ͙ ͍ͦͦͦͤͤͦ͟͡-͙ͦͨͭ;͔͙ͫ͟ͻ ͭͪ͊ͫͫ ͔͙͙ͪͫͨͯ͋͟͡Φ 

 ˴ ͦͣͣͯͭ͊ͼ͙ͦͤͤ·͔ ͫͭ͊ͤͼ͙͙ 

 ˸ ͔͎͗͒ͯͦͪͦ͒ͤ·͔ ͫͭ͊ͤͼ͙͙ ͙͔ͫͫͭͣ· Ϧ˴ˤˢ˾̇Ϧ - н ͫͭ͊ͤͼ͙͙ ͍ ˴͔͊ͪ͊ͦ͟͡ ͙ ˣ͙΄͔͔͟͟ ͫ ͍ͦͣͦ͗ͤͦͫͭ͘ΈΌ ͙ͦ͋ͪ͊͋ͦͭ͟ мллл 
͙ нллл ͍͊ͤ͊ͦ͟͡ ͍͔͍͔ͫͦͦͭͭͫͭͤͤͦΦ 

ˤ͔͎ͫͦ ͨͦ ͔͙͔ͪͫͨͯ͋͟͡ ͍͔ͯͫͭ͊ͤͦͤͦ͡ мпллтн ͼ͙ͺ͍ͪͦ·ͻ ͔͙͊͋ͦͤͤͭͫ͟ͻ ͙͙͚ͤ͡Φ 

ˤ͔͎ͫͦ ͨͦ ͔͙͔ͪͫͨͯ͋͟͡ ͎͍͊ͤ͊ͦͦ͡·ͻ ͙͙͚ͤ͡ оптпмтΦ 

˻͋΅͊Ύ ͔ͣͦͫͭ͟Έ ͔͔ͭ͡ͺͦͤͤ·ͻ ͫͭ͊ͤͼ͙͚ - 487489. 

˿͔͔ͭͨͤΈ ͼ͙ͺ͍͙ͪͦ͊͘ͼ͙͙ ͦͣͣͯͭ͊͟ͼ͙͚ͦͤͤͦ ͔͙ͫͭ - 28%. 

͍͔̂ͪͦͤΈ ͔͔ͭ͡ͺ͙ͦͤ͊͘ͼ͙͙ - 11%. 

ˤ ͔͙͔͒ͦͨͦͤͤ͡ ͟ ͔͍ͨͪͦͣͯ ͔ͨͪͦͭͯ͟ ͍ͫΎ͙͘ ͔ͫ͒ͯ͡Ό΅͙͙ͣ ͔͙ͨͪͦͭ͊ͣ͟ ͋·ͦ͡ ͍·͔ͨͦͤͤͦ͡Υ 

- ͚͙͚̉ͯͫ͟ ͔ͨͪͦͭ͟ ͍͙ͨͦͦ͘͡͡ ͦͻ͍͙͊ͭͭΈ ул ͔͔ͤ͊ͫͤͤ͡·ͻ ͍ͨͯͤͭͦ͟ ͙ͦ͋͊ͫͭ͡Φ ˻͋΅͊Ύ ͔ͣͦͫͭ͟Έ ͍͔ͯͫͭ͊ͤͦͤͤ͡·ͻ ͼ͙ͺ͍ͪͦ·ͻ 
͔͔ͭ͡ͺͦͤͤ·ͻ ͫͭ͊ͤͼ͙͚ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ I!b²I! ¢ŜƭŜŎƻƳ ͍ͫͦͫͭ͊͡Ύ͔ͭ потуп ͙͙͚ͤ͡Σ ͊ ͔ͣͦͫͭ͟Έ ͔͍͚ͨͪͦ ͼ͙ͺ͍͚ͪͦͦ 
͎͚ͦͪͦ͒ͫͦ͟ ͫͭ͊ͤͼ͙͙ DƻƭŘǎǘŀǊ ͍ ͨͦͫΦ ˴͔͙ͣͤ - сллл ͙͙͚ͤ͡Φ ˮ͎ͭͦͦ ͍͔͎ͫͦ ͨͦ ͚͚̉ͯͫͦ͟ ͙ͦ͋͊ͫͭ͡ ͍͔ͯͫͭ͊ͤͦͤͦ͡ ͼ͙ͺ͍ͪͦ·ͻ 
ͫͭ͊ͤͼ͙͚ ͔ͣͦͫͭ͟ΈΌ ͦͦͦ͟͡ рлллл ͭ·ͫΦ ͙͙͚ͤ͡Φ 

˽ͦ ͔ͨͪͦͭͯ͟ ͍ ˻΄͚ͫͦ͟ ͙ ˣ͔͚͊ͭͤͫͦ͟͟ ͦ͋͊ͫͭ͡Ύͻ ͙͍ͫͣͦͤͭͪͦ͊ͤͦ нмтсл ͙͙͚ͤ͡ ͍ ͎ͦͪΦ ˻΄ ͙ оону ͙͙͚ͤ͡ ͍ мл ͚ͪ͊ͦͤͤ·ͻ 
ͼ͔ͤͭͪ͊ͻ Ή͙ͭͻ ͔͚ͦ͋͊ͫͭ͡Φ ˤ͔͎ͫͦ нрлуу ͔͙͊͋ͦͤͤͭͫ͟ͻ ͙͙͚ͤ͡Φ 

ˤ нллл ͎ͦ͒ͯ ͊ͦͤ͘͟;͔ͤ ͣͦͤͭ͊͗ ͙ ͍͍͔͔͒ͤ͊ ͍ Ήͫͨͯ͊ͭ͊͟͡ͼ͙Ό ͍ͤͦ͊Ύ ͼ͙ͺ͍ͪͦ͊Ύ ͫͭ͊ͤͼ͙Ύ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ 5!9²hh ͍ 
͎͔ͦͪͦ͒ ˨͗͊͊͡͡-ˢ͔͋͊͒ ͔ͣͦͫͭ͟ΈΌ мнллл ͙͙͚ͤ͡ ͍ ͔͙͔͒ͦͨͦͤͤ͡ ͟ тллл ͙͍ͣͦͤͭͪͦ͊ͤͤ·ͣ ͨͦ ͔͍ͨͪͦͣͯ ͔ͨͪͦͭͯ͟ ͫ 
͙͔͚ͦͣͨ͊ͤ͟ 9ǊƛŎǎǎƻƴΦ нлл ͔͍͊͋ͦͤͤͭͦ ²ƛǊŜƭŜǎǎ [ƻŎŀƭ [ƻƻǇ ͍ ͎͔ͦͪͦ͒ ̉ ͦͨͦͤ͡-ˢͭ͊Φ 

˻͍͙͔͋ͦͪͯ͒ͦ͊ͤΣ ͍͔͔ͯͫͭ͊ͤͦͤͤͦ͡ ͨͦ ͔͍ͨͪͦͣͯ ͔ͨͪͦͭͯ͟Σ ͫͭ͊ͦ͡ ͍͚ͦͫͤͦͦΣ ͤ͊ ͦͭͦͪͯ͟Ό ͍ ͒͊͡Έ͔͚ͤ΄͔ͣ ͔͎͔ͨͪ͒ͨͦ͊͊ͭͫ͡Ύ 
ͤ͊ͪ͊΅͙͍͊ͭΈ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·͔ ͫͭ͊ͤͼ͙ͦͤͤ·͔ ͣͦ΅͙ͤͦͫͭΦ ˤ ˣ͙΄͔͔͟͟Σ ˻΄͔Σ ˨͗͊͊͡͡-ˢ͔͋͊͒Σ ˹͊ͪ·͔ͤΣ ˴͔͊ͪ͊ͦ͟͡Σ 
̉ͦͨͦͤ͡-ˢ͔ͭΣ ͔́͊͊ͫ͡ ͍͍͔͔͒ͤ· ͍ Ήͫͨͯ͊ͭ͊͟͡ͼ͙Ό ͫͭ͊ͤͼ͙͙ ˢ̆˩-мл ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͺ͙ͪͣ· 9ǊƛŎǎǎƻƴ ͦ͋΅͔͚ ͔ͣͦͫͭ͟ΈΌ ро 
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ͭ·ͫΦ ͼ͙ͺ͍ͪͦ·ͻ ͔͔ͭ͡ͺͦͤͤ·ͻ ͙͙͚ͤ͡Φ ˤ ˣ͙΄͔͔͟͟ ͺͯͤ͟ͼ͙͙͔ͦͤͪͯͭ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ͊Ύ ͔͎ͣ͗͒ͯͦͪͦ͒ͤ͊Ύ ͙ͭͪ͊ͤͭͤ͊͘Ύ 
ͫͭ͊ͤͼ͙Ύ DŀǘŜǿŀȅ ͤ͊ омнл ͍͊ͤ͊ͦ͟͡ ͙ ͫͭ͊ͤͼ͙͙ ͤ͊ ол ͭ·ͫΦ ͔͙͊͋ͦͤͤͭͫ͟ͻ ͙͙͚ͤ͡Φ ˻ͫͭ͊͡Έͤ·͔ но ͭ·ͫΦ ͔͙͊͋ͦͤͤͭͫ͟ͻ 
͙͡ ͙͚ͤ ͔͔͔ͪ͊ͫͨͪ͒ͤ͡· ͨͦ ͦ͋͊ͫͭ͡ΎͣΦ ˿ͭ͊ͤͼ͙Ύ DŀǘŜǿŀȅ ͍·ͨͦͤ͡Ύ͔ͭ ͪͦ͡Έ ͙͎ͭͪ͊ͤͭͤͦͦ͘ ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ 
ͦͣͣͯͭ͊ͭͦͪ͊͟ όL{a/ύΣ ͔͍ͨͪ͒ͦͫͭ͊͡ΎΎ ͨͪΎͣ·͔ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͔ ͊ͤ͊͟͡· ͫ ˥͔͙͔͚ͪͣ͊ͤΣ ˤ͔͙͙͙͔͚ͦ͋ͪͭ͊ͤ͟͡Σ ˮ͙͔͚ͤ͒Σ 
˴͙͔ͭ͊ͣ ͙ ͙͔͚̒ͨͦͤ ͙ ;͔͔ͪ͘ ͙ͤͻ ͤ͊ ͦͫͭ͊͡Έͤ·͔ ͫͭͪ͊ͤ· ͙ͣͪ͊Φ ˤ ͊͟;͔͍͔ͫͭ ͙͔͙ͨͪͦ͗ͤ͡Ύ ͍ ͙͔͔ͫͫͭͣ ˢ̆˩-мл ͍͔ͯͫͭ͊ͤͦͤ͊͡ 
͙͔ͨͦ͒ͫͫͭͣ͊ ͔͚ͦͨͪ͊ͭͦͪͫͦ͟ ͫͯ͗͋͡· ht{Φ 

 оΦпΦнΦ ˻͔ͨͪ͊ͭͦͪ· ͙ ͎͙ͯͫͯ͡ ͍ͫΎ͙͘ 

 ʕ  ͔͔͔ͨͦͫ͒ͤ͡ ͍͔ͪͣΎ ͍͔ͫ ͋ͦ͡Έ΄͔͔ ͍͙͙͔ͪ͊ͭ͘ ͤ͊ ͪ·͔ͤ͟ ͍ͫΎ͙͘ ͙͔ͨͪͦ͋ͪͭ͊Όͭ ͍ͤͦ·͔ ͍͙͒· ͎ͯͫͯ͡Σ ͙͔ͭ͊͟ ͊͟͟ ͔͚͙͎ͨ͒͗ͤΣ 
͔͔ͨͪ͒͊;͊ ͒͊ͤͤ·ͻΣ LƴǘŜǊƴŜǘΣ ͍ͫͦͭͦ͊Ύ ͍ͫΎ͘ΈΦ ˻͍͚ͫͤͦͤͦ ͻ͔͙͙͚͊ͪ͊ͭͪͫͭͦ͟͟ ͒͊ͤͤ·ͻ ͪ·ͤͦ;ͤ·ͻ ͙ͤ΄ Ύ͍͡Ύ͔ͭͫΎ ͔ͤͯ;͙͔͊ͫͭ 
ˢ˻ Ϧ˴·͎ͪ·͔͔ͭͦͣ͘͟͡ϦΣ ͔͎͔͙͍͔ͪ͊ͣͤͭͪͦ͊ͤͤͦ͡ ˸͔ͣͦͪ͊ͤ͒ͯͣͦͣ ˤ͔͙͎ͫͣͪͤͦͦ ˣ͊ͤ͊͟Φ ˾ͦ͡Έ Ϧ˴·͎ͪ·͔͔ͭͦͣ͊͘͟͡Ϧ 
͊͘͟͡Ό;͔͊ͭͫΎ ͍ ͺ͙͍͙͙ͦͪͣͪͦ͊ͤ ͙ ͔͍͔͙͙ͨͪ͒ͦͫͭ͊ͤ͡ ͚ͭͪ͊ͤͫͨͦͪͭͤͦ ͎͙ͣ͊ͫͭͪ͊͡Έ͚ͤͦ ͔͙ͫͭ ͒͡Ύ ;͊ͫͭͤ·ͻ ͔͍ͦͨͪ͊ͭͦͪͦΦ 
˽͙ͪ Ήͭͦͣ ͔͔͙͔ͣ͗ͦͨͪ͊ͭͦͪͫ͟ ͙ͭ͊ͪͺͤ·͔ ͎ͫͦ͊͡΄͔͙ͤΎ ͊͘͟͡Ό;͊ΌͭͫΎ ͤ͊ ͔ͦͣͣͪ͟;͔͚ͫͦ͟ ͍͔ͦͫͤͦΣ ͍͔ͯͭͪ͗͒͊ΌͭͫΎ 
˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͣ ͎͔͍͊ͤͭͫͭͦͣ ͍ͫΎ͙͘ ͙ ͔ͨͦ͒͗͊ͭ͡ ͙͊ͤͭͣͦͤͦͨͦ͡Έͤͦͣͯ ͔͎͙͍͙ͪͯͪͦ͊ͤ͡ΌΦ 

˹͔͙͔͊ͫͭͯͨͤ͡ нлло ͎ͦ͒͊ ͙͙͡ ͔ͨͪͪ͊͟΅͔͙͔ͤ ͔͚͍͙͒ͫͭΎ Ήͫ͟͟͡Ό͙͍͚ͤͦ͘ ͙͡ͼ͔͙͙ͤ͘ ͤ͊ ͎͙ͯͫͯ͡ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͻΣ 
͔͎ͣ͗͒ͯͦͪͦ͒ͤ·ͻ ͔͔ͭ͡ͺͦͤͤ·ͻ ͎͍͍ͪ͊ͦͦͪͦ͘ ˢ˻ Ϧ˴·͎ͪ·͔͔ͭͦͣ͘͟͡ϦΣ ͨͦ ͎ͨͪͦͤͦ͊ͣ͘ ͋ͦ͡Έ΄͙͍ͤͫͭ͊ ͯ;͙͍͊ͫͭͤͦ͟ ͙ 
ͤ͊͋͡Ό͔͔͚͒͊ͭ͡ ͪ·ͤ͊͟ ͎ͯͫͯ͡ ͍ͫΎ͙͘Σ ͔ͣͦ͗ͭ ͊͟;͔͍͔ͫͭͤͤͦ ͙͔͙ͣͤͭ͘Έ ͙ͫͭͯ͊ͼ͙Ό ͍ ͙ͦͭͪ͊ͫ͡ ͍ͫΎ͙͘Φ ˽ͦͤͦ͡ͼ͔͔ͤͤͦ 
ͯ;͙͔͊ͫͭ Ή͚ͭͦ ͙͙ͦͣͨ͊ͤ͟ ͤ͊ ͪ·͔ͤ͟ ͍͔͎ͫͦ ͔ͫͨͭͪ͊͟ ͎ͯͫͯ͡ ͍ͫΎ͙͘ ͔͔ͦ͋ͫͨ;͙ͭ ͔͔͙͔ͤ͊ͫͤ͡ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͍͔͙ͫͣ 
͍͔͔ͫͦͪͣͤͤ·͙ͣ ͔͍͙ͫͪ͒ͫͭ͊ͣ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͔ͦ͋ͣͤ͊ ͨͦ ͫ͊ͣ·ͣ ͙͙ͤͣ͘͟ ͙͍ͣͪͦ·ͣ ͼ͔ͤ͊ͣΦ ˤ ͍ͫΎ͙͘ ͫ ͙͙ͭ͊ͣ͟ 
͔ͨͪ͒ͨͦͫ·͙͊ͣ͟͡ ͍ Ή͙ͭͻ ͔͎͔ͫͣͤͭ͊ͻ ͪ·ͤ͊͟ ͍ͫΎ͙͘ ͤ͊͋͡Ό͔͒͊ͭͫΎ ͋ͦ͡Έ΄͊Ύ ͔ͦͤͯͪͤ͟͟ͼ͙Ύ ͫ ͔͔ͨͦͫͭͨͤͤ·ͣ ͙͔͙͔ͫͤ͗ͤͣ 
͙ͭ͊ͪͺ͍ͦΦ 

 ̂ ͎͙ͫͯ͡ ͭ ͔͔͡ͺ͚ͦͤͤͦ ͍ͫΎ͙͘ 

 ˴ ͔͚ͪͯͨͤ΄͙ͣ ͔ͦͨͪ͊ͭͦͪͦͣ ͎ͯͫͯ͡ ͔͔ͭ͡ͺ͚ͦͤͤͦ ͍ͫΎ͙͘ Ύ͍͡Ύ͔ͭͫΎ ˢ˻ Ϧ˴·͎ͪ·͔͔ͭͦͣ͘͟͡ϦΣ ͦͭͦͪ͟·͚ ͙͔͔ͣͭ Ήͫ͟͟͡Ό͙͍ͤ͘·͔ 
͍ͨͪ͊͊ ͤ͊ ͔͍͔͙͔ͨͪ͒ͦͫͭ͊ͤ͡ ͎ͯͫͯ͡ ͔͎͚ͣ͗͒ͯͦͪͦ͒ͤͦ ͙ ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͍ͫΎ͙͘ ͤ͊ ͔͙ͨͪͦ͒ ͒ͦ нлло ͎ͦ͒͊Φ ˹͊ ͪ·͔ͤ͟ 
͎ͯͫͯ͡ ͔͚ͣͫͭͤͦ ͍ͫΎ͙͘ ˢ˻ Ϧ˴·͎ͪ·͔͔ͭͦͣ͘͟͡Ϧ ͔ͭ͊͗͟ ͺ͙͊ͭ͟;͔͙ͫ͟ Ύ͍͡Ύ͔ͭͫΎ ͙ͣͦͤͦͨͦͫͭͦͣ͡Φ 

˽ͦ;͙ͭ ͍͔͒ ͔͙ͭͪͭ ͦͭ ͦ͋΅͔͎ͦ ͦ͋Ά͔ͣ͊ ͦͣͣͯͭ͊͟ͼ͙͎ͦͤͤͦͦ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ ͍ͫͦͫͭ͊͡ΎΌͭ ͫͭ͊ͤͼ͙͙ ͙͎ͦͦͪ͒ͤ͊ͭͤͦͦ͟ ͙ͭͨ͊Σ 
ͦͭͦͪ͟·͔ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͍ ͔ͫ͡Έ͙ͫ͟ͻ ͔͔ͭ͡ͺͦͤͤ·ͻ ͔ͫͭΎͻΣ ͍ ͭͦ ͍͔ͪͣΎ ͊͟͟ ͼ͙ͺ͍ͪͦ·͔ ͍͙͍ͯͫͭ͊ͤ͊͊͡ΌͭͫΎ ͍ ͎ͦͪͦ͒͊ͻΣ ͎͔͒ 
͙͔͔ͣͭͫΎ ͔͔͋ͦ͡ ͍·ͫͦ͊͟Ύ ͔ͨͦͯͨ͊ͭ͟͡Έͫ͊͟Ύ ͫͨͦͫͦ͋ͤͦͫͭΈ ͙ ͫͨͪͦͫ ͤ͊ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·͔ ͎͙ͯͫͯ͡Φ ˿͍͔͍͔ͦͦͭͭͫͭͤͤͦ 
͙ͪ͊͘͡;͔͊ͭͫΎ ͙͙͒ͤ͊ͣ͊͟ ͙ͫͨͦ͡Έ͔͚ͯͣͦ͘ ͔͙ͣͦͫͭ͟Σ ͊͟͟ ͍ ͎ͦͪͦ͒͊ͻΣ ͭ͊͟ ͙ ͤ͊ ͔͔ͫ͡Φ 

˻͒ͤ͊ͦ͟Σ ͔ͤͫͣͦͭͪΎ ͤ͊ ͍͔ͫ ͍͙ͨͪͦͦ͒ͣ·͔ ͔͙ͣͪͦͨͪΎ͙ͭΎ ό͊͒͊͘;͊ ͙ͻ - ͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ ͔͙ͫͭ ͙ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ 
͎͙ͣ͊ͫͭͪ͊͡Έ͚ͤͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟·ύΣ ͍͔ͯͪͦͤΈ ͔͔ͭ͡ͺ͙ͦͤ͊͘ͼ͙͙ ͍ ˴·͎ͪ·͔ͫͭ͊ͤ͘ ͔ͦͫͭ͊ͭͫΎ ͙ͦ͒ͤͣ ͙͘ ͫ͊ͣ·ͻ ͙͙ͤ͘͟ͻ ͔͙ͫͪ͒ 
ͫͭͪ͊ͤ ˿˹˥Φ ˤ нллл ͎ͦ͒ͯ ͔ͨͦ͊͊ͭ͘͟͡Έ ͔͔ͭ͡ͺ͙ͦͤ͊͘ͼ͙͙ - ͔͔ͭ͡ͺͦͤͤ͊Ύ ͨͦͭͤͦͫͭ͡Έ ό;͙ͫͦ͡ ͔͔ͭ͡ͺͦͤͤ·ͻ ͍͊ͨͨ͊ͪ͊ͭͦ ͫ 
ͯ;͔ͭͦͣ ͭ͊ͫͦ͟ͺ͍ͦͤͦ ͙ ͍͔͍͔͒ͦͣͫͭͤͤ·ͻ ͍͊ͨͨ͊ͪ͊ͭͦΣ ͍͟͡Ό;͔ͤͤ·ͻ ͍ ͔ͫͭΈ ͦ͋΅͔͎ͦ ͨͦ͡Έ͍͙ͦ͊ͤ͘ΎΣ ͤ͊ млл ;͔͍͔ͦ͟͡ύ 
͍͙ͫͦͫͭ͊͡ ммΦ 

˹͙͙͚͘͟ ͍͔ͯͪͦͤΈ ͔͔ͭ͡ͺ͙ͦͤ͊͘ͼ͙͙ ͦͭ;͙͊ͫͭ ͦ͋ΆΎͫͤΎ͔ͭͫΎ ͎͔͎ͦͪ͊ͺ͙;͔͙͙ͫͣ͟ ͔ͦͫͦ͋ͤͤͦͫͭΎ͙ͣ ˴·͎ͪ·ͫͭ͊ͤ͊͘Φ ˽ͦ;͙ͭ ст҈ 
͔͔͙ͤ͊ͫͤ͡Ύ ͙͍͔ͨͪͦ͗͊ͭ ͍ ͎͚ͦͪͤͦ ͔ͫ͡Έ͚ͫͦ͟ ͔͙ͣͫͭͤͦͫͭΣ ;ͭͦ ͔͔͒͊ͭ͡ ͔͔ͭ͡ͺ͙ͦͤ͊͘ͼ͙Ό ͦ;͔ͤΈ ͎͙͒ͦͪͦͣ ͔͙ͣͪͦͨͪΎ͙͔ͭͣ ͙ 
͔͔ͭͪ͋ͯͭ ͤ͊͘;͙͔ͭ͡Έͤ·ͻ ͙͊ͨͭ͊͟͡Έͤ·ͻ ͍͔͙͚ͦ͗ͤ͡Φ 

˿ ͚ͦ͒ͤͦ ͫͭͦͪͦͤ·Σ ͙͙͚ͤ͘͟ ͍͔ͯͪͦͤΈ ͔͔ͭ͡ͺ͙ͦͤ͊͘ͼ͙͙ ͔͒͊ͭ ͍͙ͦͫͤͦ͊ͤΎ ͒͡Ύ ͍͎ͦͣͦ͗ͤͦͦ͘ ͔ͨͦͭͤͼ͙͊͡Έ͎ͤͦͦ ͪͦͫͭ͊ 
͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͎ͦͤͤͦͦ ͪ·ͤ͊͟Φ ˤ͔͔ͣͫͭ ͫ ͔ͭͣΣ Ήͭͦ ͍͙͍͔ͦ͋ͯͫ͊͊ͭ͡͡ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͍ ͋ͦ͡Έ΄͙ͻ ͙͊ͨͭ͊͟͡Έͤ·ͻ 
͙͍͔͙ͤͫͭͼ͙Ύͻ ͙Σ ͍ ͔͍ͨͪͯΌ ͦ;͔͔ͪ͒ΈΣ ͍ ͙͍͔͙ͤͫͭͼ͙Ύͻ ͙͍͔ͤ͘ ͍ ͍ͫΎ͙͘ ͫ ͙͙͙ͤͣ͘͟ ͍͔͙͙ͤͯͭͪͤͤͣ ͙͍͔͙ͤͫͭͼ͙ͦͤͤ·͙ͣ 
͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣΦ 

ˤ͔ͫ ͦ͋͊ͫͭͤ͡·͔Σ ͚ͪ͊ͦͤͤ·͔ ͼ͔ͤͭͪ· ͙ ͨͦ;͙ͭ ͍͔ͫ ͎ͦͪͦ͒͊ ͔͙͙ͪͫͨͯ͋͟͡ ͙͔ͣΌͭ ͍·ͻͦ͒ ͤ͊ ͍͙͊ͭͦͣ͊ͭ;͔ͫͯ͟Ό 
͔͎ͣ͗͒ͯͦͪͦ͒ͤͯΌ ͔͔ͭ͡ͺͦͤͤͯΌ ͔ͫͭΈΣ ͔ͣͦͫͭ͟Έ ͊ͤ͊ͦͦ͋ͪ͊ͯ͘͟͡Ό΅͔͚ ͊ͨͨ͊ͪ͊ͭͯͪ· ͚ͦͭͦͪͦ͟ ͍ͫͦͫͭ͊͡Ύ͔ͭ муΣт ͭ·ͫΎ; 
͍͊ͤ͊ͦ͟͡Σ ͊ ͍͔ͯͪͦͤΈ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙͙ ͙ͫͻͦ͒Ύ΅͔͎ͦ ͔͎͎ͣ͗͒ͯͦͪͦ͒ͤͦͦ ͔ͦ͋ͣͤ͊ - улΣм҈Φ ˣ͔͔ͫͨͪͨΎ͍͔͔ͭͫͭͤͤͦ 
ͦͫͯ΅͔͍͔͙͔ͫͭͤ͡ ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͍ͫΎ͙͘ ͔͔ͦ͋ͫͨ;͙͍͊Όͭ ͙͍ͫͨͯͭͤͦ͟·͔ ͊ͤ͊͟͡·Σ ͎͙͍ͦͪ͊ͤͦ͊ͤͤ͘·͔ ͍ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ 
ͤ͊ ͙͔ͭ͊͟ ͫͭͪ͊ͤ· ͙ͣͪ͊Σ ͊͟͟ ˤ͔͙͙͙ͦ͋ͪͭ͊ͤ͟͡ΎΣ ˥͔͙ͪͣ͊ͤΎΣ ˮ͙ͤ͒ΎΣ ˴͙͚ͭ͊Σ ͙̒ͨͦͤΎΣ ́ͯͪͼ͙ΎΣ ˣ͔͊ͪͯͫ͡ΈΣ ˾͙ͦͫͫΎΣ ͫ 
͔ͨͦͫ͒ͯ͡Ό΅͙ͣ ͙ͭͪ͊ͤͭͦͣ͘ ͤ͊ ͎͙͔͒ͪͯ ͫͭͪ͊ͤ· ͙ͣͪ͊Φ ˨͡Ύ ͔͙͍͎ͦͨͪ͊ͭͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͍͔͚ͫ ͼ͙ͺ͍͚ͪͦͦ ͔ͫͭΈΌ 
͔͙͙ͪͫͨͯ͋͟͡ ͤ͊ ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͙͚ͭͪ͊ͤͭͤͦ͘ ͼ͙ͺ͍͚ͪͦͦ ͫͭ͊ͤͼ͙͙ ͍ ͎ͦͪΦ ˣ͙΄͔͟͟ ͎͙͍ͦͪ͊ͤͦ͊ͤ͘ ͦͣͨ͟ΈΌ͔ͭͪͤ·͚ ͼ͔ͤͭͪ 
͍͔͙ͯͨͪ͊ͤ͡Ύ ͼ͙ͺ͍͚ͪͦͦ ͔ͫͭΈΌ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Φ 

ˤ ͔͙͔ͨͦͫ͒ͤ͡ ͎ͦ͒· ͤ͊;͊͡ ͍͙͍ͪ͊͊ͭ͘ΈͫΎ ͔͎͔ͫͣͤͭ ͪ·ͤ͊͟ ͭ͊ͫͦ͟ͺͦͤͤ·ͻ ͎ͯͫͯ͡ ͎͋͊ͦ͒͊ͪ͡Ύ ͍͔͔͙ͤ͒ͪͤΌ ͭ͊ͫͦ͟ͺ͍ͦͤͦ ͫ 
͙͍ͭͨͦ·͙ͣ ͙͊ͪͭ͊ͣ͟Φ ˽͔ͪͦͭ͟ ͋·͡ ͊ͨͯ͘΅͔ͤ ͙͔͚ͦͣͨ͊ͤ͟ Ϧ͔́͊ͪͭ͟͡Ϧ ͤ͊ ͔͋͊͘ ͭ͊ͫͦ͟ͺ͍ͦͤͦ ͙͍͔͚ͫͭͤͦ͘ ͺͪ͊ͤͼ͚ͯͫͦ͘͟ 
ͺ͙ͪͣ· Ϧ̊͡Ό͔͔ͣ͋ͪ͗Ϧ ͫ ͔ͨͦͫ͒ͯ͡Ό΅͔͚ ͔͔ͨͪ͒͊;͔͚ ͙͔ͫͫͭͣ· ˢ˻ Ϧ˴·͎ͪ·͔͔ͭͦͣ͘͟͡ϦΦ ͔́ͣ ͫ͊ͣ·ͣ ˢ˻ 
Ϧ˴·͎ͪ·͔͔ͭͦͣ͘͟͡Ϧ ͔ͦͫͭ͊ͭͫΎ ͙ͣͦͤͦͨͦͫͭͦͣ͡ ͤ͊ ͪ·͔ͤ͟ ͭ͊ͫͦ͟ͺͦͤͤ·ͻ ͎ͯͫͯ͡Φ ˤ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͍ ͔͙͔ͪͫͨͯ͋͟͡ 
͔͚͍͔͒ͫͭͯͭ мпуф ͔͔ͭ͡ͺ͍ͦͤͦ-͍͍͊ͭͦͣ͊ͭͦΣ ͙͘ ͙ͤͻ ттΣт҈ - ͍ ͎Φˣ͙΄͔͔͟͟Φ ̉͊ͫͭΈ ͔͚͍͒ͫͭͯΌ΅͙ͻ ͭ͊ͫͦ͟ͺ͍ͦͤͦ Ύ͍͡ΎΌͭͫΎ 
͔͔ͭ͡ͺ͙ͦͤ͊ͣ-͍͙͊ͭͦͣ͊ͭ͊ͣΣ ͙ͫͨͦ͡Έͯ͘Ό΅͙͙ͣ ͍ ͊͟;͔͍͔ͫͭ ͦͨ͊ͭ͡· ͎͙ͣ͊ͤͭͤ·͔ ͊ͪͭ͟·Φ ˤ ͍ͫΎ͙͘ ͫ ͣ͊͡·ͣ ͙ͦ͟͡;͔͍ͫͭͦͣ 
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ͭ͊ͫͦ͟ͺ͍ͦͤͦΣ ͫͦ͒͊ͤ͘· ͍͙͙͍͊ͭͦͣ͊ͭͪͦ͊ͤͤ͘·͔ ͔͔͎͍ͨͪͦͦͪͤ·͔ ͨͯͤͭ͟·Σ ͦͭͦͪ͟·͔ ͤ͊ ͒͊ͤͤ·͚ ͔ͣͦͣͤͭ ͔͚͍͒ͫͭͯΌͭ ͍ 
͎ͦͪͦ͒͊ͻ ˣ͙΄͔͟͟Σ ˴͊ͪ͊-ˣ͊ͭ͊͡Σ ˴͊ͪ͊ͦ͟͡Σ ˣ͊͡·͟;͙Σ ́͊͊ͫ͡Σ ˹͊ͪ·ͤΦ 

́͊ͫͦ͟ͺ͔ͦͤͤͦ ͻͦ͘Ύ͚͍ͫͭͦ ͔͔͎ͨͦͫ͒ͤͦ͡ ͔͎ͫͦ͒ͤΎ ͍ͫͦͫͭ͊͡Ύ͔ͭ ͨͦͪΎ͒͊͟ мллл ͭ͊ͫͦ͟ͺ͍ͦͤͦΣ ͪ͊͋ͦͭ͊Ό΅͙ͻ ͤ͊ ͔͗ͭͦͤ͊ͻΣ ͙ 
ͨͦͪΎ͒͊͟ олл ͭ͊ͫͦ͟ͺ͍ͦͤͦ ͤ͊ ;͙ͨ-͊ͪͭ͊͟ͻΦ ˮ͘ ͙ͤͻ тл҈ ͦͭ ͦ͋΅͔͎ͦ ͙ͦ͟͡;͔͍ͫͭ͊ ͍͍͊ͭͦͣ͊ͭͦ ͙ͨͪͻ͙ͦ͒ͭͫΎ ͤ͊ ͎ͦͪΦ ˣ͙΄͔͟͟Σ 
ͦͫͭ͊͡Έͤ·͔ ͔͔͔ͪ͊ͫͨͪ͒ͤ͡· ͨͦ ͦ͋͊ͫͭͤ͡·ͣ ͼ͔ͤͭͪ͊ͣΦ ˨͊͡Έ͔͚ͤ΄͔͔ ͍͙͙͔ͪ͊ͭ͘ ͪ·ͤ͊͟ ͭ͊ͫͦ͟ͺͦͤͤ·ͻ ͎ͯͫͯ͡ ͍ͦͣͦ͗ͤͦ͘ 
ͭͦ͡Έͦ͟ ͙ͨͪ ͨͦͤͦͣ͡ ͔͔ͨͪͻ͔ͦ͒ ͤ͊ ͭ͊ͫͦ͟ͺͦͤ· ͫ ;͙ͨ-͙͊ͪͭ͊ͣ͟Φ ˾͙͊͘͡;ͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͫ ͔ͨͪ͒ͦͨ͊͡;͔ͤͤ·͙ͣ 
͔͔ͭ͡ͺͦͤͤ·͙ͣ ͙͊ͪͭ͊ͣ͟ ͎ͣͦͯͭ ͙͍͙ͦ͗ͭΈ ͪ·ͤͦ͟ ͭ͊ͫͦ͟ͺͦͤͤ·ͻ ͎ͯͫͯ͡ ͔͋͘ ͋ͦ͡Έ΄͙ͻ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·ͻ ͙͍͔͙ͤͫͭͼ͙͚Σ 
͎͋͊ͦ͒͊ͪ͡Ύ ͙͡΄Έ ͔͔͍͙ͨͪͦ͋ͦͪͯ͒ͦ͊ͤΌ ͔ͯ͗ ͔͚͍͒ͫͭͯΌ΅͙ͻ ͔͗ͭͦͤͤ·ͻ ͭ͊ͫͦ͟ͺ͍ͦͤͦΦ 

 ˸ ͙ͦ͋͡Έͤ͊Ύ ͍ͫΎ͘Έ 

 ˨ ͦͫͭͯͨ ͍͙ͨͦ͒͗ͤ·ͻ ͔͍͊͋ͦͤͤͭͦ ͟ ͙͔͚ͦͣͣͯͭͪͯͣͦ͟ ͔͔ͭ͡ͺ͚ͦͤͤͦ ͔͙ͫͭ ͦ͋΅͔͎ͦ ͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͔͔ͦ͋ͫͨ;͙͍͊Όͭ ͍ͫͦͭͦ·͔ 
͙͙͔ͪ͊͒ͦͫͫͭͣ·Φ ˤ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡ ͍ͨͪ͊͊ ͙ͦ͊͊ͤ͘͟Ύ ͎ͯͫͯ͡ ͍͚ͫͦͭͦͦ ͍ͫΎ͙͘ ͔͍͔ͨͪ͒ͦͫͭ͊ͤ͡· ͔ͦͨͪ͊ͭͦͪ͊ͣΣ 
ͦ͊͘͟·͍͊Ό΅͙ͻ ͎͙ͯͫͯ͡ ͍͚ͫͦͭͦͦ ͍ͫΎ͙͘ ͍ͫͭ͊ͤ͒͊ͪͭͦ !at{Σ 5-!at{Σ D{aΦ ˤ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͍͚ͫͦͭͦͦ ͍ͫΎ͘ΈΌ 
ͦͻ͍͊;͔ͤ· ͎ͦͪΦ ˣ͙΄͔͟͟Σ ͚̉ͯͫ͊͟Ύ ͦ͋͊ͫͭ͡ΈΣ ͯͪͦͪͭͤ͊͟Ύ ͦͤ͊͘ ˮͫͫ·͟-˴ͯ͡Έ͚ͫͦ͟ ͙ͦ͋͊ͫͭ͡Σ ͎ͦͪΦ ˻΄ ͙ ͎ͦͪΦ ˬ͊͊͡͡-ˢ͋͊͒Τ 
ͦ͋΅͔͔ ͙ͦ͟͡;͔͍ͫͭͦ ͔͍͊͋ͦͤͤͭͦ ͍ͫͦͫͭ͊͡Ύ͔ͭ ͨͦͪΎ͒͊͟ млллл ;͔͍͔ͦ͟͡Φ 

˿͙͔ͫͭͣ͊ ͍͚ͫͦͭͦͦ ͍ͫΎ͙͘ ͙͙ͦͣͨ͊ͤ͟ Ϧ˴͔͊ͭ͡Ϧ ͍ͦͫͤͦ͊ͤ͊ ͤ͊ ͔͙͊ͣͪ͊ͤͫͦͣ͟͟ ͔ͫͭ͊ͤ͒͊ͪͭ !at{ ͍ ͔͎ͦ ͼ͙ͺ͍ͪͦͦͣ ͍͙͔͊ͪ͊ͤͭΦ 
˿͔ͭΈ ͔ͪ͊͋ͦͭ͊ͭ ͔͔͋ͦ͡ р ͔ͭ͡ ͙ ͤ͊ͫ;͙ͭ·͍͔͊ͭ ͦͦͦ͟͡ прлл ͔͍͊͋ͦͤͤͭͦΦ 

ˣ͍͔͊ͦͦ͘ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤ ͍͔ͯͫͭ͊ͤͦͤͦ͡ ΄͍͔͚͒ͫͦ͟ ͺ͙͚ͪͣͦ Ϧ͙̏ͪͫͫͦͤ͟ϦΦ ˿͔ͭΈ Ϧ˴͔͊ͭ͡Ϧ ͔͎ͫͦ͒ͤΎ ͦͻ͍͊ͭ·͍͔͊ͭ ͎ͦͪΦ 
ˣ͙΄͔͟͟Σ ͚̉ͯͫͯ͟Ό ͦ͋͊ͫͭ͡ΈΣ ˮͫͫ·͟-˴ͯ͡Έͫͯ͟Ό ͦ͋͊ͫͭ͡ΈΣ ˻΄Σ ˨͗͊͊͡͡-ˢ͋͊͒Φ 

˿͙͔ͫͭͣ͊ ͍͚ͫͦͭͦͦ ͍ͫΎ͙͘ Ϧˣ͙͔ͭ͡Ϧ ͍ͦͫͤͦ͊ͤ͊ ͤ͊ ͔͍͔͚ͪͦͨͫͦͣ͟ ͔ͫͭ͊ͤ͒͊ͪͭ D{aΦ ˿͔ͭΈ ͔ͪ͊͋ͦͭ͊ͭ ͔͔͋ͦ͡ н ͔ͭ͡Σ ͙ͦ͟͡;͔͍ͫͭͦ 
͔͍͊͋ͦͤͤͭͦ ͍ͫͦͫͭ͊͡Ύ͔ͭ ͨͦͪΎ͒͊͟ ррлл ͔͍͊͋ͦͤͤͭͦΦ ˻͍͙͔͋ͦͪͯ͒ͦ͊ͤ ͍ ͍ͦͫͤͦͤͦͣ ͺ͙ͪͣ· Ϧ͙̏ͪͫͫͦͤ͟ϦΣ ͊ ͔ͭ͊͗͟ ;͊ͫͭΈ - 
͔͔ͤͣͼ͚ͦ͟ ͺ͙ͪͣ· Ϧ˿͙͔ͣͤͫϦΦ ˿͔ͭΈ D{a ͦͻ͍͊ͭ·͍͔͊ͭ ͎ͦͪΦ ˣ͙΄͔͟͟Σ ͚̉ͯͫͯ͟Ό ͦ͋͊ͫͭ͡Έ ͙ ͔͍͔ͫͪͤͯΌ ;͊ͫͭΈ ˮͫͫ·͟-
˴ͯ͡Έ͚ͫͦ͟ ͙ͦ͋͊ͫͭ͡Σ ͎ͦͪΦ ˻΄Φ 

˿ ͨͦΎ͍͔͙͔ͤͣ͡ ͍͎ͭͦͪͦͦ ͔ͦͨͪ͊ͭͦͪ͊ ͤ͊ ͪ·͔ͤ͟ ͍͚ͫͦͭͦͦ ͍ͫΎ͙͘ ͙ͨͪͦͦ͘΄ͦ͡ ͔͔ͪͦ͘͟ ͙͔͙͔ͫͤ͗ͤ ͙ͭ͊ͪͺ͍ͦ ͤ͊ ͎͙ͯͫͯ͡ ͫ 
0,45-лΣр ¦{5 ͊͘ м ͙ͣͤͯͭͯ ͎͍ͪ͊ͦͦͪ͊͘ ͒ͦ лΣнр-лΣо ¦{5Φ ˤ ͒͊͡Έ͔͚ͤ΄͔ͣ ͫ ͙͔ͤ͊ͪ͊ͫͭ͊ͤͣ ͔ͦͤͯͪͤ͟͟ͼ͙͙ ͙ͭ͊ͪͺ· ͋·͙͡ 
͙͔ͫͤ͗ͤ· ͔͙͙ͦ͋ͣ ͙ͦͣͨ͊ͤ͟Ύ͙ͣ ͔΅͔ ͋ͦ͡Έ΄͔ ͒ͦ лΣлт-лΣмр ¦{5 ͊͘ м ͙ͣͤͯͭͯΦ ˽͙ͪ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·ͻ ͙͍͔͙ͤͫͭͼ͙Ύͻ ͫͦ 
ͫͭͦͪͦ ͤ· ͔͍ͦͨͪ͊ͭͦͪͦΣ όͦͼ͔͙ͤ͟ н-о ͣͤ͡Φ͒ͦ͡͡Φ˿̊ˢύΣ ͊ ͔ͭ͊͗͟ ͫ ͯ;͔ͭͦͣ ͦ͋΅͔͙͍ͣͪͦ·ͻ ͔͔ͭͤ͒ͤͼ͙͚ ͙͔͙ͫͤ͗ͤΎ 
͙͙ͫͭͦͣͦͫͭ ͍ͫͦͭͦ·ͻ ͔͙͍ͭͪͣͤ͊ͦ͡ ͙ ͎ͯͫͯ͡ ͍͚ͫͦͭͦͦ ͍ͫΎ͙͘Σ ͪͦͫͭ ͪ·ͤ͊͟ ͍͚ͫͦͭͦͦ ͍ͫΎ͙͘ ͍ ͙͚͋͗͊͡΄͙͚ ͎ͦ͒-͍͒͊ 
͙͔ͦ͗͒͊ͭͫΎ ͤ͊ ͍͔ͯͪͦͤ млл-нлл҈Σ ͙ ͙͎͔͒ͦͫͭͤͭ ͍ͯͪͦͤΎ ͙͍͔͙ͨͪͦͤͤͦͤ͟Ύ м҈ ͙͙͡ пр ͭ·ͫΎ; ͔͍͊͋ͦͤͤͭͦΦ 

 ˽ Ή͚͙͎͍͒͗ͤͦ͊Ύ ͍ͫΎ͘Έ 

 ʕ  ˴·͎ͪ·͔ͫͭ͊ͤ͘ ͫ ͔͔͙ͫͪ͒ͤ· фл-ͻ ͎͍ͦ͒ͦ ͙͍͊ͭͤͦ͟ ͍͙͍͔ͪ͊͊ͭͫ͘Ύ ͔͚͙͎͍ͨ͒͗ͤͦ͊Ύ ͍ͫΎ͘ΈΦ ˤ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͍ 
͔͙͔ͪͫͨͯ͋͟͡ ͔͚͍͒ͫͭͯΌͭ ͙ͭͪ ͔ͦͨͪ͊ͭͦͪ͊Υ Ϧˢ͔͎ͪͦͨ͊-˽͔͚͒͗ϦΣ Ϧ˿ͣ͊ͪͭ-˽͔͚͒͗Ϧ ͙ Ϧ˥͔͙ͦ͡-͔͚ͨ͒͗ϦΦ 

Ϧˢ͔͎ͪͦͨ͊-˽͔͚͒͗Ϧ ͔͍ͨͪ͒ͦͫͭ͊͡Ύ͔ͭ ͎͙ͯͫͯ͡ ͍ ͎ͦͪΦ ˣ͙΄͔͟͟Σ ͚͚̉ͯͫͦ͟ ͙ͦ͋͊ͫͭ͡Σ ˮͫͫ·͟-˴ͯ͡Έ͚ͫͦ͟ ͙ͦ͋͊ͫͭ͡Σ ͎ͦͪΦ ˻΄Σ ͎ͦͪΦ 
˨͗͊͊͡͡-ˢ͋͊͒Φ ˴͙ͦ͡;͔͍ͫͭͦ ͔͍͊͋ͦͤͤͭͦ ͦͦͦ͟͡ о ͭ·ͫΦ ;͔͍͔ͦ͟͡Φ 

Ϧ˿ͣ͊ͪͭ-˽͔͚͒͗Ϧ ͔͍ͨͪ͒ͦͫͭ͊͡Ύ͔ͭ ͎͙ͯͫͯ͡ ͍ ͎Φ ˣ͙΄͔͟͟Σ ˮͫͫ·͟-˴ͯ͡Έ͚ͫͦ͟Σ ͚͚̉ͯͫͦ͟ ͦ͋͊ͫͭ͡ΎͻΦ ˴͙ͦ͡;͔͍ͫͭͦ ͔͍͊͋ͦͤͤͭͦ - 
ͦͦͦ͟͡ нллл ;͔͍͔ͦ͟͡Φ 

Ϧ˥͔͙ͦ͡-͔͚ͨ͒͗Ϧ ͔͍ͨͪ͒ͦͫͭ͊͡Ύ͔ͭ ͎͙ͯͫͯ͡ ͍ ͎Φ ˣ͙΄͔͟͟Φ ˴͙ͦ͡;͔͍ͫͭͦ ͔͍͊͋ͦͤͤͭͦ - ͦ ͦͦ͟͡ рлл-тлл ;͔͍͔ͦ͟͡Φ 

ˤ͔ͫ ͔ͦͨͪ͊ͭͦͪ· ͔͚͙͎͍͚ͨ͒͗ͤͦͦ ͍ͫΎ͙͘ ͪ͊͋ͦͭ͊Όͭ ͤ͊ ͍͔ͦͫͤͦ ͔͍ͯͫͭ͊ͪ΄͔͎ͦ ͨͪͦͭͦͦ͊͟͡ ϦtƻŎǎŀǉϦ ͫ ͙͔͔͙͔ͨͪͣͤͤͣ 
͙͚͙ͪͦͫͫͫ͟ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Φ ˭ͤ͊;͙͔ͭ͡Έͤ͊Ύ ;͊ͫͭΈ ͔͚͙͎͍͎ͨ͒͗ͤͦͦͦ ͔͍͙ͫͪͫ͊ ͍͙ͫͦ͒ͭͫΎ ͨͦ͊͟ ͟ ͔͔ͨͪ͒͊;͔ ͔͍ͭͫͭͦ͟·ͻ 
ͫͦͦ͋΅͔͙͚ͤ ;͔͔ͪ͘ ͍͔ͫͦ͋ͫͭͤͤ·͔ ͔͙͔ͦͨͪ͊ͭͦͪͫ͟ ͼ͔ͤͭͪ·Φ ͙́͊ͪͺ· ͫ ͪͦͫͭͦͣ ͔ͦͤͯͪͤ͟͟ͼ͙͙ ͙ͯͨ͊͡ ͍ ͍͒͊ ͪ͊͊͘Σ ͭΦ͔Φ 
͔ͣͫΎ;ͤ͊Ύ ͔͊͋ͦͤͤͭͫ͊͟Ύ ͨ͊ͭ͊͡ ͫ нл ͍͒ͦ͊ͪͦ͡͡ ͙͙ͫͤ͊ͫ͘͡Έ ͒ͦ ф-мм ͍͒ͦ͊ͪͦ͡͡Φ ˨͍͔ ͙͙ͦͣͨ͊ͤ͟ Ϧˢ͔͎ͪͦͨ͊-˽͔͚͒͗Ϧ ͙ 
Ϧ˿ͣ͊ͪͭ-˽͔͚͒͗Ϧ ͔ͯ͗ ͔͔͋ͦ͡ ͎ͦ͒͊ ͔͍ͨͪ͒ͦͫͭ͊͡ΎΌͭ ͎͙ͯͫͯ͡ ͔͍ͨͦͫͪ͒ͫͭͦͣ ϦLƴǘŜǊƴŜǘϦΣ ͙ͣͤͯΎ ͔͙͔ͦͨͪ͊ͭͦͪͫ͟ ͼ͔ͤͭͪ·Φ 
˻͋΅͙͚ ͦ͋Ά͔ͣ ͙͍͔͙ͤͫͭͼ͙͚ ͙͚ͦͣͨ͊ͤ͟ ͍͙ͫͦͫͭ͊͡ ͔ͤ ͔͔͋ͦ͡ рлл ͭ·ͫΦ͍͒ͦ͊ͪͦ͡͡Φ ˮΣ ͔ͤͫͣͦͭͪΎ ͤ͊ ͙͙͔ͤ͘͟ ͙ͭ͊ͪͺ· ͙ 
͋ͦ͡Έ΄ͯΌ ͔ͦͤͯͪͤ͟͟ͼ͙ΌΣ ͒͊ͤͤ·͚ ͪ·ͤͦ͟ ͨͦ-͔͔ͨͪ͗ͤͣͯ ͙͍͔͔ͨͪ͊ͭ͟͡ ͍͙͙͔ͤͣ͊ͤ ͔͙ͫͪ͒ͤͻ ͙͍͔͍ͤͫͭͦͪͦΦ ˤ ͫͦͪͦͣ͟ 
͍͔͔͙ͪͣͤ ͙͔ͨ͊ͤͪͯͭ͡ ͤ͊;͊ͭΈ ͔͍͔͙͔ͨͪ͒ͦͫͭ͊ͤ͡ ͎ͯͫͯ͡ ͍͔͔ͫͦͣͫͭͤͦ ͙͎͙ͪͫͦ͘͟͟-͙͚͔ͭ͊ͫͦ͟͟ ͔͙ͨͪ͒ͨͪΎ͙͔ͭΦ 

˽͔͔͙͍ͪͫͨͭ͟· ͪͦͫͭ͊ ͎͒͊ͤͤͦͦ ͪ·ͤ͊͟Σ ͨͦ ͍͔͚ͫ ͍͙͙͙͒ͣͦͫͭΣ ͍ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·ͻ ͎ͯͫͯ͊͡ͻΣ ͍ ;͙͊ͫͭͤͦͫͭ ͍ ͔͍ͨͪͪ͊΅͔͙͙ͤ 
͔͚͔ͨ͒͗ͪ͊ ͍ ͙ͤͺ͙ͦͦͣͣͯͤ͊ͭͦͪ͟͟Σ ͍ ͙͍͊ͭͤͦͣ͟ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ϦLƴǘŜǊƴŜǘϦ ͙ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙͙ ͔͔ͨͪ͒͊;͙ ͫͦͦ͋΅͔͙͚ͤΦ ˿ 
ͯ;͔ͭͦͣ Ή͎ͭͦͦ ͔ͣͦͫͭ͟Έ ͪ·ͤ͊͟ ͔ͣͦ͗ͭ ͙͒ͦͫͭ;Έ мл-мр ͭ·ͫΎ; ͔͍͊͋ͦͤͤͭͦΦ 

 ̂ ͎͙ͫͯ͡ ͙͙͎͍͚ͪ͊͒ͦͭͪ͊ͤͤͦͦ͟ ͍ͫΎ͙͘ 

 ʕ  ͔͎͔͔ͫͣͤͭ ͪ·ͤ͊͟ ͙͙͎͍͚ͪ͊͒ͦͭͪ͊ͤͤͦͦ͟ ͍ͫΎ͙͘ ͪ͊͋ͦͭ͊Όͭ ͔ͤͫͦ͟͡Έͦ͟ ͙͚ͦͣͨ͊ͤ͟Φ ˤ͔ͫ ͙ͦͤ ͍ ͍ͦͫͤͦͤͦͣ ͔͍ͨͪ͒ͦͫͭ͊͡ΎΌͭ 
͎͙ͯͫͯ͡ ͙͎͍͚ͭͪ͊ͤͤͦͦ͟ ͍ͫΎ͙͘ ͍ ͎ͦͪΦ ˣ͙΄͔͔͟͟ ͙ ͚͚̉ͯͫͦ͟ ͙ͦ͋͊ͫͭ͡ ͤ͊ ͍͔ͦͫͤͦ ͨͪͦͭͦͦ͊͟͡ Ϧ˿ͣ͊ͪͭͪ͊ͤ͟-LLϦΦ ˤͪΎ͒ ͙͡ ͙ͫͭͦͭ 
͙ͦ͗͒͊ͭΈ ͙ͫ͡Έ͎ͤͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͤ͊ Ήͭͦͣ ͪ·͔ͤ͟Φ ˻͔͔͔͔ͨͪ͒ͤͤͦ͡ ͙ͫ͟͡Ό;͔͙͔ͤ ͍ͫͦͫͭ͊͡Ύ͔ͭ Ϧˢ͔͎ͪͦͨ͊-ˣ͙΄͔͟͟ϦΣ ͦͭͦͪ͟·͚ 
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͍͙ͯͫͭ͊ͤͦ͡ ͦ͊͟͡͡Έͤ·͔ ͙͔ͫͫͭͣ· ͙͍ͪ͊͒ͦͫΎ͙͘ Ϧ˿ͣ͊ͪͭͪ͊ͤ͟-LLϦΣ ͔ͪͦͣ͟ ˣ͙΄͔͊͟͟Σ ͔΅͔ ͍ ͎ͦͪΦ ˻΄ ͙ ͎ͦͪΦ ˣ͊͡·͟;͙Φ ˢ 
͔ͭ͊͗͟ ͙͙ͨͪͫͭͯͨ͡ ͟ ͔͙ͪ͊͊͘͡ͼ͙͙ ͙͔ͫͫͭͣ· ͙͍ͪ͊͒ͦͫΎ͙͘ ͤ͊ ͍͔ͦͫͤͦ ͨͪͦͭͦͦ͊͟͡ ˸˾́-монтΦ ˨͊ͤͤ·͚ ͨͪͦͭͦͦ͟͡ ͙͍͊ͭͤͦ͟ 
͔͙͔ͪ͊ͯͭͫ͘͡Ύ ͍ ˴͊͊͘ͻ͔ͫͭ͊ͤΣ ͤ͊ ͔͔͔͚ͦͨͪ͒ͤͤͦ͡ ͔͙͙͙ͭͪͪͭͦͪ ˾͙͙ͦͫͫ ͙ ͔͙͍͔ͨͪ͒ͯͫͣ͊ͭͪ͊ͭ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͙͎ͪͦͯͣͤ͊Σ ;ͭͦ 
͔͔͒͊ͭ͡ ͔͎ͦ ͔͔͋ͦ͡ ͔ͦͤͯͪͤͭͦͫͨͦͫͦ͋ͤ͟͟·ͣΦ ˤ͔͔ͣͫͭ ͫ ͔ͭͣ Ήͭͦͭ ͨͪͦͭͦͦ͟͡ Ύ͍͡Ύ͔ͭͫΎ ͎͍͊ͤ͊ͦͦ͡·ͣ ͙Σ ͔ͤͫͣͦͭͪΎ ͤ͊ 
΄͙͔ͪͦͦ͟ ͍͙͙͔ͪ͊ͭ͘ ͍ ˩͍͔ͪͦͨΣ ͔͔ͨͦͫͭͨͤͤͦ ͍·͔ͭͫͤΎ͔ͭͫΎ ͍ͤͦ·͙ͣ ͼ͙ͺ͍ͪͦ·͙ͣ ͙ͫͭ͊ͤ͒͊ͪͭ͊ͣΦ 

 ˨ ͔ͦͯͣͤͭ͊͟͡Έͤ͊Ύ ͍ͫΎ͘Έ 

 ˻ ͍ͫͤͦͯ ͔͒ͦͯͣͤͭ͊͟͡Έ͚ͤͦ ͍ͫΎ͙͘ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͍ͫͦͫͭ͊͡ΎΌͭ ͔͔͎ͭͪ͊͡ͺͤ·͔ ͔͙ͫͭΣ ͍͟͡Ό;͊Ό΅͙͔ ͍ ͔ͫ͋Ύ 
ͫͯ͗͋ͯ͡ ͔͔ͨͪ͒͊;͙ ͔͔͎ͭͪ͊ͣͣ͡Σ ͔͙͚͊͋ͦͤͤͭͫ͟ ͙ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͚ ό͔͔́ͫ͟͡ύ ͔͔͎ͭͪ͊͡ͺ·Φ ˻͔͋ͣͤ ͔͔͎͙ͭͪ͊ͣͣ͊ͣ͡ ͫͦ 
͙ͫͭͪ͊ͤ͊ͣ ˿˹˥ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͨͦ ͎͙ͣ͊ͫͭͪ͊͡Έͤ·ͣ ͊ͤ͊͊ͣ͟͡ ͫ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ͙ͣΥ ˸͍ͦͫ͊͟Σ ˴͙͔͍Σ ́͊΄͔ͤͭ͟Σ ˢͣ͊ͭ͡·Σ 
˸͍ͦͫͦͫ͊͟͟Ύ ͦ͋͊ͫͭ͡ΈΦ ͔̇ͤͭͪ͊͡Έͤ͊Ύ ͫͭ͊ͤͼ͙Ύ ͔͎͊͋ͦͤͤͭͫͦͦ͟ ͔͔͎ͭͪ͊͡ͺ͊ ͍ ͎ͦͪΦ ˣ͙΄͔͟͟ ͙͔͔ͣͭ ;͔ͭ·͔ͪ ͎͙ͣ͊ͫͭͪ͊͡Έͤ·͔ 
͍͔͙ͤ͊ͨͪ͊ͤ͡ΎΥ ˸͍ͦͫ͊͟Σ ́͊΄͔ͤͭ͟Σ ˢͣ͊ͭ͡·Σ ˸͙ͤͫ͟Σ ͦͭͦͪ͟·͔ ͍ͨͦͦ͘͡ΎΌͭ ͍͙͔͚͍͍͊ͣͦ͒ͫͭͦ͊ͭ͘Έ ͫͦ ͍͔͙ͫͣ ͫͭ͊ͤͼ͙Ύ͙ͣ 
͔͔͎ͭͪ͊͡ͺ͚ͤͦ ͔͙ͫͭ ͫͭͪ͊ͤ ˿˹˥Φ ˿ͭ͊ͤͼ͙Ύ ˽́˿˴ ͤ͊ ͔͙ͫͭ Ϧ͔͔́ͫ͟͡Ϧ ͔ͪ͊͋ͦͭ͊ͭ ͫ ͎͙ͣ͊ͫͭͪ͊͡Έͤ·ͣ ͍͔͙͔ͤ͊ͨͪ͊ͤͣ͡ ˸͍ͦͫ͊͟Σ 
;͔͔ͪ͘ ͦͭͦͪͯ͟Ό ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͔ͦ͋ͣͤ ͔͔͎͙ͭͪ͊ͣͣ͊ͣ͡ ͫͦ ͍͔͚ͫ ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͔ͫͭΈΌ Ϧ͔͔́ͫ͟͡ϦΦ ˻ͭ͊͘͟ ͦͭ 
ͣͦͪ͊͡Έͤͦ ͔͍ͯͫͭ͊ͪ΄͔͚ ͙͔ͫͫͭͣ· Ϧ͔͔́ͫ͟͡Ϧ ͙ͨͪͦͫͻ͙ͦ͒ͭ ͍͔͔ͨͦͫͣͫͭͤͦΣ ͔ͦͫͦ͋ͤͤͦ ͍ ͪΎ͔͒ ͫͭͪ͊ͤ ˩͍ͪͦͨ· ͙ ˿̊ˢΦ 
˻͒ͤ͊ͦ͟ ͍ͦͨͪͦͫ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙͔ͫͫͭͣ ͤ͊ ͔͋͊͘ ͍ͫͭ͊ͤ͒͊ͪͭͦ ̆Φплл ͙ ̆ΦрллΣ ͊͟͟ ͦ͋΅͔͙ͨͪͤΎͭ·ͻ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͻ 
͍ͫͭ͊ͤ͒͊ͪͭͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͔͒ͦͯͣͤͭ͊͟͡Έ͚ͤͦ ͍ͫΎ͙͘Σ ͍͔ͫ ͔΅͔ ͔ͦͫͭ͊ͭͫΎ ͦͭͪ͟·ͭ·ͣΦ ̒ͫͤͦΣ ;ͭͦ ͤ͊ ͔͎ͫͦ͒ͤΎ΄͙͚ͤ ͔͒ͤΈ 
͙ͨͪ ͭ͊ͦͣ͟ ͍͔ͯͪͦͤ ͍͙͙ͪ͊ͭ͘Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙͔͔͙͔ͨͪͣͤͤ Ή͔ͭͪͦͤͤ͟͡·ͻ ͙͔͚ͨͦ͒ͨͫ ͔ͯ͗ ͔ͤ Ύ͍͡Ύ͔ͭͫΎ 
͔͔͙͍ͨͪͫͨͭͤ͟·ͣ ͍͔͙͔ͤ͊ͨͪ͊ͤͣ͡ ͙ ͔͔ͭͪ͋ͯͭ ͤ͊ͻ͔͙ͦ͗͒ͤΎ ͎͎͒ͪͯͦͦ ͔ͭͻ͙ͤ;͔͙ͫ͟ ͍͎ͦ͋ͦͫͤͦ͊ͤͤͦͦ ͔ͪ΄͔͙ͤΎΦ 

 ˾ ͙͍͔͊͒ͦ΅͙͔͊ͤ 

 ˾ ͙͍͔͊͒ͦ΅͙͔͊ͤ ͍ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡ ͍͔͔͒ͭͫΎ ͍ͦ ͍͔ͫͻ ;͊ͫͭͦͭͤ·ͻ ͙͒͊ͨ͊ͦͤ͊͘ͻΦ ͙́ͪ͊ͤͫͪͯ͡ΌͭͫΎ ͍͔͒ 
͔͙͙͔ͪͫͨͯ͋͊ͤͫ͟͟͡ ͎ͨͪͦͪ͊ͣͣ·Σ ͙ͪ͊͒ͦ Ϧ˸͊Ύ͟ϦΣ ͙͎ͪ͊͒ͦͨͪͦͪ͊ͣͣ· ͦ͋͊ͫͭͤ͡·ͻ ́˾˴ ͨͦ ͔͙ͫͭ ͔͍͚ͨͪͦ ͔͙͚ͪͫͨͯ͋͊ͤͫͦ͟͟͡ 
͎ͨͪͦͪ͊ͣͣ·Σ ͎ͨͪͦͪ͊ͣͣ· ͔ͦͣͣͪ͟;͔͙ͫ͟ͻ ́˾˴Φ ˤ ͔͋ͦ͟͡ ͔͍͚ͨͪͦ ͎ͨͪͦͪ͊ͣͣ· ͙͔ͭͪ͊ͤͫͪͯͭͫ͡Ύ ͎ͨͪͦͪ͊ͣͣ͊ ˣ͙-ˣ-͙˿͙Φ 
˻͔͋͊ͫͭͤͦ͡ ͍͔΅͙͔͊ͤ ͍͔͔͒ͭͫΎ ͨͦ ͔͙ͫͭ ͔͍͚ͨͪͦ ͎ͨͪͦͪ͊ͣͣ· ;͔͔ͪ͘ ͔ͭͻ͙ͤ;͔͙͔ͫ͟ ͔͍ͫͪ͒ͫͭ͊Σ ͍͔ͯͫͭ͊ͤͦͤͤ͡·͔ ͤ͊ 
͔͙͙͙ͭͪͪͭͦͪ ͔͚ͦ͋͊ͫͭ͡Φ ˴͔ͦͣͣͪ;͔͙͔ͫ͟ ́˾˴ ͔͊ͪͤ͒ͯΌͭ ͔ͫͭΈ ͔͔ͨͪ͒͊ͭ;͙͍ͦ͟ ͍͚ͭͦͪͦ ͎ͨͪͦͪ͊ͣͣ· ͍ ͍͔ͫͦ͋ͦ͒ͤͦ ͍͔ͪͣΎΦ 
˨͙͊ͨ͊ͦͤ͘· уу-млу ˸˥ͼ ͍͙͍ͦͫ͊͊ΌͭͫΎ ͔ͦͣͣͪ͟;͔͙͙ͫͣ͟ ́˾˴ ͤ͊ ͔͋͊͘ ͣ͊ͦͣͦ͡΅ͤ·ͻ ͔͔ͨͪ͒͊ͭ;͙͍ͦ͟Φ ˹͊ ͒͊ͤͤ·͚ 
͔͙ͨͪͦ͒ ͔͔͍͔ͫͭͪͦ΅͙͔͊ͤͣ ͦͻ͍͊;͔ͤ͊ ͔͙͙ͭͪͪͭͦͪΎΣ ͤ͊ ͚ͦͭͦͪͦ͟ ͙͍͔ͨͪͦ͗͊ͭ ͙͔ͨͪͣͪͤͦ ͔ͭͪͭΈΎ ;͊ͫͭΈ ͔͔͙ͤ͊ͫͤ͡Ύ 
͔͙͙ͪͫͨͯ͋͟͡Φ ˨͡Ύ ͨͦ͒͊;͙ ͙͎ͪ͊͒ͦͨͪͦͪ͊ͣͣ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͊ͤ͊͟͡· ͍͍͎ͯͦͦͦ͘͟ ͍͔΅͙͊ͤΎ ͍ ͙͔͔͚ͪ͊͒ͦͪͤ͡·ͻ ͙͔ͫͫͭͣ͊ͻΣ 
͔͊͋͟͡Έͤ·͔ ͙͙͙ͤ͡ ͍ͫΎ͙͘Φ ˤ ͔͙͔ͪͫͨͯ͋͟͡ ͔͚͍͔͒ͫͭͯͭ мур ͍ͯͦ͘͡ ͍͍͎ͯͦͦͦ͘͟ ͍͎ͨͪͦͦ͒ͤͦͦ ͍͔΅͙͊ͤΎΣ ͙ ͙ͦ͟͡;͔͍ͫͭͦ 
͙ͪ͊͒ͦͭͦ;͔͟ ͍ͫͦͫͭ͊͡Ύ͔ͭ мтонсуΦ ˻ͻ͍͊ͭ ͔͔͙ͤ͊ͫͤ͡Ύ ͍͔΅͙͔͊ͤͣ ͔͍͚ͨͪͦ ͔͙͚ͪͫͨͯ͋͊ͤͫͦ͟͟͡ ͎͚ͨͪͦͪ͊ͣͣͦ ͍ͫͦͫͭ͊͡Ύ͔ͭ 
фо҈Σ ͍͚ͭͦͪͦ - 87%. 

͔͔͍͙͙͔́ͦͤͤͦ͘͡ ͍͔΅͙͔͊ͤ 

 ˽ ͙͔ͪͣ ͎͎͎ͣͤͦͦͨͪͦͪ͊ͣͣͤͦͦ ͔͔͍͙͙͎ͭͦͤͤͦͦ͘͡ ͍͔΅͙͊ͤΎ ͤ͊ ͔͙͙͙ͭͪͪͭͦͪ ˴·͎ͪ·ͫͭ͊ͤ͊͘ ͔͔ͦ͋ͫͨ;͔ͤ ;͔͔ͪ͘ 
͔͔ͨͪ͒͊Ό΅͙͔ ͫͭ͊ͤͼ͙͙ ͙ ͔ͪͭͪ͊ͤͫ͡Ύͭͦͪ·Φ ͔͔͍͙͙́ͦͤͤ͘͡·͔ ͔͔ͨͪ͒͊ͭ;͙͙͟ ͍͔ͯͫͭ͊ͤͦͤ͡· ͤ͊ рл ͙͔͔͚ͪ͊͒ͦͪͤ͡·ͻ 
ͫͭ͊ͤͼ͙ΎͻΦ ˨͡Ύ ͙͔ͨͪͣ͊ ͎ͨͪͦͪ͊ͣͣ ͙͘ ˾͙͙ͦͫͫ ͤ͊ ͔͙ͫͭ ˾˾˶ ͍͔ͯͫͭ͊ͤͦͤͦ͡ мр ͫͭ͊ͤͼ͙͚ ͙͔ͫͫͭͣ· Ϧ˸͍ͦͫ͊͟ϦΦ 
ˮͫͭͦ;͙͙ͤ͊ͣ͟ ͎ͨͪͦͪ͊ͣͣ Ύ͍͡ΎΌͭͫΎ ͔͔͙͙͙ͭͪ͊͒ͦͦͣͨ͊ͤ͟͡ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͙ ͔͊ͪͯ͋͗ͤ͘·ͻ ͎͍ͦͫͯ͒͊ͪͫͭΦ 
˽͎ͪͦͪ͊ͣͣ· ͤ͊ ͔͔͍͙͙ͭͦͤͤ͘͡·͔ ͫͭ͊ͤͼ͙͙ ͔͔ͨͪ͒͊ΌͭͫΎ ͍ ͍ͦͫͤͦͤͦͣ ͨͦ ͙͔͔͚ͪ͊͒ͦͪͤ͡·ͣ ͙͙ͤ͡ΎͣΣ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ 
͙͔ͨͪͣ ͫͦ ͙͍ͫͨͯͭͤͦ͟ ́ˤ-͙͔ͫͫͭͣ Ϧ˸͍ͦͫ͊͟ϦΣ Ϧ̏ͪ͊ͤ͟ϦΦ ˤ ͎ͦͪΦ ˣ͙΄͔͟͟ ͙ ͋ͦ͡Έ΄͙͍͔ͤͫͭ ͚͍ͪ͊ͦͤͦ ͚͚̉ͯͫͦ͟ ͙ͦ͋͊ͫͭ͡ 
͔͔ͦ͋ͫͨ;͔ͤ ͙͔ͨͪͣ ͒ͦ р ͔͔͍͙͙ͭͦͤͤ͘͡·ͻ ͎ͨͪͦͪ͊ͣͣΣ ͍ ͎͙͒ͪͯͻ ͦ͋͊ͫͭͤ͡·ͻ ͼ͔ͤͭͪ͊ͻ ͔ͤ ͔͔͔ͣͤ о-ͻΣ п-ͻ ́ˤ-͎ͨͪͦͪ͊ͣͣΣ ͍ 
͋ͦ͡Έ΄͙͍͔ͤͫͭ ͚ͪ͊ͼ͔͍ͤͭͪͦ ͔ͤ ͔͔͔ͣͤ н-ͻ ́ˤ-͎ͨͪͦͪ͊ͣͣΦ ˻͋Ά͔ͣ ͍͔΅͙͊ͤΎ ͨͦ ͔͔͍͙͔͙ͭ͒ͤ͡Ό ͍ͫͦͫͭ͊͡Ύ͔ͭ ͦͭ тΣр ͒ͦ муΣр 
;͍͊ͫͦ ͍ ͙ͫͯͭ͟ ͨͦ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͣ ͎ͨͪͦͪ͊ͣͣ͊ͣ ͙ н ;͊ͫ͊ ͨͦ ͎ͨͪͦͪ͊ͣͣ͊ͣ ͦ͋͊ͫͭͤ͡·ͻ ͙͚ͫͭͯ͒Φ ˻ͻ͍͊ͭ ͔͔͙ͤ͊ͫͤ͡Ύ 
͔͔͍͙͙ͭͦͤͤ͘͡·ͣ ͍͔΅͙͔͊ͤͣ ͔͍͚ͨͪͦ ͎ͨͪͦͪ͊ͣͣ· ό˴́˾ύ ͍ͫͦͫͭ͊͡Ύ͔ͭ фн҈Φ 

˻͔ͫͦ͋ͦ ͔ͣͫͭͦ ͤ͊ ͪ·͔ͤ͟ ͍ͫΎ͙͘ ͙͊ͤͣ͊͘Όͭ ͔͙ͫͭ ͙͔͔͚͚ͪ͊͒ͦͪͤͦ͡ ͍ͫΎ͙͘Σ ͔͔͍͙͔͙ͭ͒ͤ͡Ύ ͙ ͙͍͔ͪ͊͒ͦ΅͙͊ͤΎΦ 
˽͔͍͔͙͔ͪ͒ͦͫͭ͊ͤͣ͡ ͎ͯͫͯ͡ ͤ͊ Ήͭͦͣ ͪ·͔ͤ͟ ͙͊ͤͣ͊ͦͫ͘͡Έ ˾͔͙͔ͫͨͯ͋͊ͤͫͦ͟͟͡ ͙͍͍͔͔ͨͪͦͦ͒ͫͭͤͤͦ͘ ͦ͋Ά͔͙͔͙͔͒ͤͤ 
͙͔͔͚ͪ͊͒ͦͪͤ͡·ͻ ͎͙͔͚ͣ͊ͫͭͪ͊͡Σ ͔͔͍͙͔͙ͭ͒ͤ͡Ύ ͙ ͙͍͔ͪ͊͒ͦ΅͙͊ͤΎ ό˾˽˻ ˾˸́˾ύΦ ˿͎ͦ͊ͫͤͦ͡ ͍͔͙ͨͦͫͭ͊ͤͦͤ͡Ύ 
˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ˴˾ ͦͭ нрΦлпΦмффу ͎ͦ͒͊ ͊͘ b ннл ˾˽˻ ˾˸́˾ ͍ͦ΄ͦ͡ ͍ ͍ͫͦͫͭ͊ ˢ˻ Ϧ˴·͎ͪ·͔͔ͭͦͣ͘͟͡ϦΦ 

˾˽˻ ˾˸́˾ ͦ͋Ά͔͙͒ͤΎ͔ͭ ͔͙ͨͪ͒ͨͪΎ͙ͭΎΣ ͔͍ͨͪ͒ͦͫͭ͊͡ΎΌ΅͙͔ ͔͔͙͙ͭͪ͊͒ͦͦͣͨ͊ͤ͟͡Ύͣ ͙͍͔ͪ͊͒ͦ΅͔͊ͭ͡Έͤ·͔ ͙ 
͔͔͍͙͙ͭͦͤͤ͘͡·͔ ͊ͤ͊͟͡· ͒͡Ύ ͭͪ͊ͤͫ͡Ύͼ͙͙ ͙ͻ ͎ͨͪͦͪ͊ͣͣ ͤ͊ ͔͙͙͙ͭͪͪͭͦͪ ͫͭͪ͊ͤ·Σ ͙͍ͭͪ͊ͤͫͨͦͪͭͪͦͯ͟ ͨͦ 
͙͔͔͚ͪ͊͒ͦͪͤ͡·ͣ ͙͙ͤ͡Ύͣ ͔͔͙͍͔ͭͪ͊͒ͦ͡΅͔͊ͭ͡Έͤ·ͻ ͎ͨͪͦͪ͊ͣͣ ͙ ͍͊ͤ͊ͦ͟͡ ͔͎͚ͣ͗͒ͯͦͪͦ͒ͤͦ ͍ͫΎ͙͘Φ ˿ ͯ;͔ͭͦͣ 
͔ͤ͋ͦ͡Έ΄͙ͻ ͺ͙͍ͤ͊ͤͫͦ·ͻ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ;͊ͫͭͤ·͔ ͔͔͙͙͙ͭͪ͊͒ͦͦͣͨ͊ͤ͟͡ ͎͙ͯͫͯ͊ͣ͡ ˾˽˻ ˾˸́˾ ͔ͤ ͨͦ͡Έͯ͘ΌͭͫΎΦ 
́ͪ͊ͤͫ͡Ύͼ͙Ύ ͔͗ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͔͔͍͙͙͎ͭͦͤͤͦͦ͘͡ ͍͔΅͙͊ͤΎ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ рл ͫͭ͊ͤͼ͙Ύ͙ͣ ͫ ;͙ͫͦͣ͡ 
͙͔ͭͪ͊ͤͫͪͯͣ͡·ͻ ͎ͨͪͦͪ͊ͣͣ ͔ͤ ͔͔͔ͣͤ ͍͒ͯͻΦ ˽ͦ ͎ͦͪΦ ˣ͙΄͔͟͟ ͙ ͙͚͋͗͊͡΄͙ͻ ͚͍ͪ͊ͦͤͦ ͚͚̉ͯͫͦ͟ ͙ͦ͋͊ͫͭ͡ ͔͔ͦ͋ͫͨ;͔ͤ 
͙͔ͨͪͣ р ͔͔͍͙͙ͭͦͤͤ͘͡·ͻ ͎ͨͪͦͪ͊ͣͣ ͙ н ͎ͨͪͦͪ͊ͣͣ ͙͍͔ͪ͊͒ͦ΅͙͊ͤΎΦ 

˿ ͨͪͦ΄͎ͦͦ͡ ͎ͦ͒͊ ͔ͨͦͦ͗ͤͦ͡ ͤ͊;͊ͦ͡ ͍͙͙ͪ͊ͭ͘Ό ͪ·ͤ͊͟ ͔͊͋͟͡Έ͎ͤͦͦ ͔͔͍͙͔͙ͭ͒ͤ͡Ύ ͍ ͙͡ͼ͔ ͙͙ͦͣͨ͊ͤ͟ Ϧˢ͊͡-́ˤϦΦ ̏ͭͦ 
͍͔͔ͫͦͣͫͭͤͦ ͔͙ͨͪ͒ͨͪΎ͙͔ͭΣ ͎͔͒ ͙ͦ͒ͤͣ ͙͘ ͙͍͔͍ͤͫͭͦͪͦ ;͔͔ͪ͘ ͊ͺͺ͙͙͍ͤͪͦ͊ͤͤ·͔ ͫͭͪͯͭͯͪ͟· ͍·͙ͫͭͯͨ͊͡ ͙͍͔ͫͭͤ͊͘Ύ 
͔͙͊ͣͪ͊ͤͫ͊͟͟Ύ ͙ͦͣͨ͊ͤ͟Ύ Ϧ˸͔͔͙ͭͪͦͣ͒ΎϦΦ ˽͔ͦͫ͒ͤ͡ΎΎ ͙͍͊ͭͤͦ͟ ͍͙͍͔ͪ͊͊ͭ͘ ͍ ˿˹˥ ͔͙ͫͭ ͔͊͋͟͡Έ͎ͤͦͦ ͔͔͍͙͔͙ͭ͒ͤ͡Ύ ͙ 
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͔͚͙͎ͨ͒͗ͤ͊ ͙ ͙͙ͨͪͫͭͯͨ͊͡ ͟ ͙͍͔͙͍͙ͤͫͭͪͦ͊ͤΌ ͍ ͍ͫͦͭͦ·͔ ͙͔ͫͫͭͣ· ͍ͫΎ͙͘Φ ˨͊ͤͤ·͚ ͔ͨͪͦͭ͟ ͙͔͔͔ͤͭͪͫͤ ͔ͭͣΣ ;ͭͦ 
͙ͦͣͨ͊ͤ͟Ύ ͙͙ͨͪͫͭͯͨ͊͡ ͟ ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ ͍͔͚ͫͦ͋ͫͭͤͤͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͔͊͋͟͡Έ͎ͤͦͦ ͻͦ͘Ύ͚͍ͫͭ͊ ό͍ ͍ͦͫͤͦͤͦͣ 
͙ͦͨͭͦ͟-͍ͦͦͦͤͤ͟͡·͚ ͔͊͋͟͡ΈύΦ ͙́͊ͪͺ· ͙͙ͦͣͨ͊ͤ͟ ͙͔ͦͭͤͦͫͭ͡Έͤͦ ͔͍ͤ·͙͔ͫͦ͟ ͙ ͔͔ͫ͒ͯͭ͡ ͙ͦ͗͒͊ͭΈ ͙͔͔ͤͭͪͫ͊ ͫͦ 
ͫͭͦͪͦͤ· ͔͙͔͔͚ͨͦͭͪ͋ͭ͡Φ ˽ͦ͊͟ ͙ͦͣͨ͊ͤ͟Ύ ͔ͫͯͣ͊͡ ͦͻ͍͙͊ͭͭΈ ͭͦ͡Έͦ͟ ͔ͤ͋ͦ͡Έ΄ͯΌ ;͊ͫͭΈ ͎ͦͪΦ ˣ͙΄͔͊͟͟Φ ˣ͔͘ ͪ͊ͫ΄͙͔͙ͪͤΎ 
ͦͤ͘· ͦͻ͍͊ͭ͊ ͔͍ͨͦͫͪ͒ͫͭͦͣ ͔͊͋͟͡Ύ ͍ͪΎ͒ ͙͡ ͙ͦͣͨ͊ͤ͟Ύ ͔ͫͣͦ͗ͭ ͤ͊͋ͪ͊ͭΈ ͋ͦ͡Έ΄͔ͦ ͙ͦ͟͡;͔͍ͫͭͦ ͔͍͊͋ͦͤͤͭͦΦ ˽ͦ 
͙͔ͫͭ;͔͙͙ͤ ͪΎ͒͊ ͔ͭ͡ ͫ ͯ;͔ͭͦͣ ͎͋ͯͪͤͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͔ͭͻ͎͙͚ͤͦͦ͡ Ήͭ͊ ͙ͦͣͨ͊ͤ͟Ύ ͔ͣͦ͗ͭ ͫͭ͊ͭΈ ͯ;͙͊ͫͭͤͦͣ͟ ͪ·ͤ͊͟ ͎ͯͫͯ͡ 
͔͚ͣͫͭͤͦ ͔͔ͭ͡ͺ͚ͦͤͤͦ ͍ͫΎ͙͘Φ 

 оΦпΦоΦ ˽͔ͪͦ͋ͣ͡· ͍͙͙ͪ͊ͭ͘Ύ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ ͍ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡ 

 ʕ  ͭΎ͔͗͡·ͻ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͍͙ͯͫͦ͡Ύͻ ͔͙͍͔͒ͤͫͭͤͤ·͙ͣ ͙ͫͭͦ;͙͙ͤ͊ͣ͟ ͔͙ͨͦͫͭͪͦͤΎ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· 
͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ ͙ͫͭ͊͡ ͍͔ͤ΄͙͔ͤ ͙͍͔͙ͤͫͭͼ͙͙ ͙ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ͊Ύ ͨͦͣͦ΅ΈΦ ˽ͦͯ͡;͔ͤͤ·͔ ͨͦ͒ ͎͙͙͊ͪ͊ͤͭ 
˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͔ ͔͙ͪ͒ͭ͟· ͒͡Ύ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙͙ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ͦͤͤͦ 
͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͋·͙͡ ͔ͯͫͨ΄ͤͦ ͔͙͍ͪ͊ͦ͊ͤ͘͡· ͙ ͍͙͙ͨͦͦ͘͡͡ ͤ͊;͊ͭΈ ͔͙͔ͨͦͫͭͪͦͤ ͔͚ͤͦͭͦͪͦ͟ ͍͚͋͊ͦͦ͘ ͔͙ͣͦ͒͡Φ 
˨͊ͤͤ͊Ύ ͍͋͊ͦ͊͘Ύ ͔ͣͦ͒͡Έ ͺ͙͊ͭ͟;͔͙ͫ͟ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͔͙͙͍ͣͦ͒ͪͤͪͦ͊ͤͤͯ͘Ό ͤ͊ͼ͙ͦͤ͊͡ΈͤͯΌ ͔͔ͭ͡ͺͦͤͤͯΌ ͔ͫͭΈ 
ͦ͋΅͔͎ͦ ͨͦ͡Έ͍͙ͦ͊ͤ͘ΎΦ ˹͊ ͤ͊ͫͭͦΎ΅͙͚ ͔͒ͤΈ ͍͔͊ͪ͘΄͔ͤͦ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭͦ ͔͔͚ͫͭ ͦ͋͊ͫͭͤ͡·ͻ ͼ͔͍ͤͭͪͦ ͙ ͔ͤͦͭͦͪ͟·ͻ 
͔͎͙͍ͪͦͤͦ ͫͭͪ͊ͤ·Φ ˹ͦ ͋ͦ͡Έ΄͊Ύ ;͊ͫͭΈ ͔͎͙ͪͦͤ͊͡Έͤ·ͻ ͼ͔͍ͤͭͪͦ ͙ ͔ͫ͡Έ͙ͫ͟ͻ ͔͔͚ͣͫͭͤͦͫͭ ͔ͦͫͭ͊ͭͫΎ ͔͔͔ͤͦ͋ͫͨ;͔͚ͤͤͦ 
ͫ͊ͣ·ͣ ͨͪͦͫͭ·ͣ ͔͍ͫͪ͒ͫͭͦͣ ͔͔ͭ͡ͺ͚ͦͤͤͦ ͍ͫΎ͘ΈΌΦ 

˻͚͒ͤͦ ͙͘ ͔ͫͪΈ͔͔͚ͤ͘΄͙ͻ ͊͒͊͘;Σ ͔ͭͪ͋ͯΌ΅͙ͻ ͋ͦ͡Έ΄͙ͻ ͙͍͔͙͚͊ͨͭ͊ͦͦ͗ͤ͟͡͡Σ Ύ͍͡Ύ͔ͭͫΎ ͔͙͔ͨͦͫͭͪͦͤ ͎͙ͣ͊ͫͭͪ͊͡Έͤ·ͻ 
͔͔͚ͫͭΦ ˿͔ͨͼ͙ͺ͙͊͟ ͔͙ͨͦͫͭͪͦͤΎ ͎͙ͣ͊ͫͭͪ͊͡Έͤ·ͻ ͔͔͚ͫͭ ͊͘͟͡Ό;͔͊ͭͫΎ ͍ ͙ͫͦ͗ͤͦͫͭ͡ ͙ͨͪͦ͊͒͟͟͡ ͔͔͚͊͋͟͡Σ ͔͙ͫͦͦͪͯ͗ͤΎ 
͙͔͔͚ͪ͊͒ͦͪͤ͡·ͻ ͫͭ͊ͤͼ͙͚Σ ͨͪͦͭΎ͔͙͗ͤͤͦͫͭ ͎͙ͣ͊ͫͭͪ͊͡Έͤ·ͻ ͔͙͔͙͚ͫͦ͒ͤͤΣ ͣ͊ͫ΄͙ͭ͊͋ͤͦͫͭ ͙͔ͫͭͪͦͭ͡Έͤ·ͻ ͪ͊͋ͦͭ ͙ 
͎͙͒ͪͯͻ ͺ͍͊ͭͦͪͦ͟Σ ͔ͭͫͤͦ ͍ͫΎ͊ͤͤ͘·ͻ ͫ ͎͔͎ͦͪ͊ͺ͙;͔͙͙ͫͣ͟ ͙ ͎͔ͦͺ͙͙͘;͔͙͙ͫͣ͟ ͔ͦͫͦ͋ͤͤͦͫͭΎ͙ͣ ͔͙ͣͫͭͤͦͫͭΦ 

ˤ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͍ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡ ͺͯͤ͟ͼ͙͙ͦͤͪͯΌͭ ͔͙ͫͭ ͔͔ͨͪ͒͊;͙ ͒͊ͤͤ·ͻΣ ͙͍͔ͪ͊͒ͦ΅͙͊ͤΎΣ 
͔͔͍͙͔͙ͭ͒ͤ͡ΎΣ ͔͔ͭ͡ͺ͎ͦͤͤͦͦ ͔ͦ͋ͣͤ͊ ;͔͔ͪ͘ ͔͙͒ͤͯΌ ͍͍ͤͦΈ ͔ͨͦͫͭͪͦͤͤͯΌ ͎͙ͣ͊ͫͭͪ͊͡ΈͤͯΌ ͼ͙ͺ͍ͪͦͯΌ 
͙͔͔͚ͪ͊͒ͦͪͤͯ͡Ό ͔ͫͭΈΦ ˿ͯ΅͔͍͍͍ͫͭͦ͊΄͙͔ ͒ͦ ͔͙ͨͦͫͭͪͦͤΎ ͍ͤͦ·ͻ ͎͙͔͚ͣ͊ͫͭͪ͊͡ ͔͊͋͟͡Έͤ·͔Σ ͎͍͊ͤ͊ͦͦ͡·͔ 
͙͔͔͚ͪ͊͒ͦͪͤ͡·͔ ͊ͤ͊͟͡· ͍ͫΎ͙͘ ͋·͙͡ ͍͔ͦͫͦ͋ͦ͗͒ͤ· ͙ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ ͍͔ͫ ͍·͍͔͔͒ͤ· ͙͘ Ήͫͨͯ͊ͭ͊͟͡ͼ͙͙Φ ˹͊ͼ͙ͦͤ͊͡ΈͤͯΌ 
͔ͫͭΈ ͔͎ͫͦ͒ͤΎ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͼ͙ͺ͍ͪͦ͊Ύ ͔͎ͣ͗͒ͯͦͪͦ͒ͤ͊Ύ ͔͔ͭ͡ͺͦͤͤ͊Ύ ͔ͫͭΈ ͦ͋΅͔͎ͦ ͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙ 
ͦ͋΅͔ͤ͊ͼ͙ͦͤ͊͡Έͤ͊Ύ ͫ ͔ͭΈ ͔͔ͨͪ͒͊;͙ ͒͊ͤͤ·ͻΣ ͤ͊ͻͦ͒Ύ΅͙͔ͫΎ ͤ͊ ͔͋͊͊ͤͫ͡ ˢ˻ Ϧ˴·͎ͪ·͔͔ͭͦͣ͘͟͡ϦΦ 

ˤ ͼ͔ͦͣ͡ ͔͙ͫͭ ͔ͭͻ͙ͤ;͔͙ͫ͟ ͍͔͍ͯ͒ͦͭͦͪ͡ΎΌͭ ͔͙ͨͦͭͪ͋ͤͦͫͭ ͍͔͎ͫͦ ͔͔͙ͤ͊ͫͤ͡Ύ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ͔͙͙ͪͫͨͯ͋͟͡Σ ͤͦ 
ͫͯ΅͔͍͔ͫͭͯͭ ͪΎ͒ ͺ͍͊ͭͦͪͦ͟Σ ͫͦ͒͊͘Ό΅͙ͻ ͙͍͔ͨͪͦͭͦͪ;͙Ύ ͍͙ͨͪ͊͊ͣ͡ ˤ͔͙͚ͫͣͪͤͦ ͎͍͚́ͦͪͦͦ ˻͎͙ͪ͊ͤ͊͘ͼ͙͙Σ ͙ ͦͭͦͪ͟·͔ 
͎ͣͦͯͭ ͍·͍͊ͭ͘Έ ͔ͫͪΈ͔ͤ͘·͔ ͔ͭͻ͎͙ͤͦͦ͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· ͍͙͙ͪ͊ͭ͘Ύ ͍ ͙͚͋͗͊͡΄͔͚ ͔͔͙͍͔ͨͪͫͨͭ͟Φ 

ˤ ͍ͫΎ͙͘ ͫ ͔͔ͨͪ͟͡Ό;͔͙͔ͤͣ ͍͔͎ͫͦ ͫͯ΅͔͍͍͍ͫͭͦ͊΄͔͎ͦ ͒ͦ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙͙ ͔͙ͫͭ ͎ͪ͊ͤͦͪͦ͒ͤͦͦ͘ ͭͪ͊ͺ͙͊͟ ͤ͊ ͍ͤͦͯΌ 
ͭͪ͊ͤͫͨͦͪͭͤͯΌ ͔ͫͭΈΣ ͍͙͍͔͙͔ͦͤͤͦͤͣ͘͟ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͔͙ͨͦͫͭͪͦͤΎ ͍ͤͦ·ͻ ͍͙͍͒ͦ ͔ͤ͊ͦ͗ͤͤ͡·ͻ ͔͔͚ͫͭ ͙ 
͍͔͍ͫͦͪ͊ͫͭ͊͘Ό΅͙͙ͣ ͔ͨͦͭͪ͋ͤͦͫͭΎ͙ͣ ͍ ͪ͊ͫ΄͙͔͙͙ͪͤ ͎͔͎ͦͪ͊ͺ͙͙ ͔͍͔͙ͨͪ͒ͦͫͭ͊ͤ͡Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙ 
͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ·ͻ ͎ͯͫͯ͡ ͊͡Έ͔͙͍ͭͪͤ͊ͭͤ·ͻ ͔͍ͦͨͪ͊ͭͦͪͦ ͍ͫΎ͙͘Σ ͎͙ͣ͊ͫͭͪ͊͡Έͤ͊Ύ ;͊ͫͭΈ ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͔͙ͫͭ 
͙ͨͪͻ͙ͦ͒ͭ ͍ ͔ͨͦͤͦ͡ ͤ͊ͫ·΅͔͙͔ͤΦ ̏ͭͦ ͙͍͙ͨͪͦ͒ͭ ͟ ͔ͭͻ͙ͤ;͔͙ͫͣ͟ ͎͙ͦͪ͊ͤ;͔͙ͤΎͣ ͍ ͔͍͔͙͙ͨͪ͒ͦͫͭ͊ͤ͡ ͔͔͚ͣͦͫͭ͟ ͒͡Ύ 
͔͍ͦͨͪ͊ͭͦͪͦΣ ͔ͤ ͙͔ͣΌ΅͙ͻ ͍͔ͫͦ͋ͫͭͤͤ·ͻ ͎͙͔͚ͣ͊ͫͭͪ͊͡Σ ͙Σ ͍ ͔ͦͤ͟;ͤͦͣ ͫ;͔͔ͭΣ ͍͙͍͔ͦͫͭ͊ͤ͊͊ͭ͡ ͍͙͙͔ͪ͊ͭ͘ ͔ͦͤͯͪͤ͟͟ͼ͙͙ 
ͤ͊ ͔͙͙͙ͭͪͪͭͦͪ ͍͔͚ͫ ͔͙͙ͪͫͨͯ͋͟͡ ͙ ͍͙͔ͦͭͫͭ͊͊ͤ ͍ ͍͙͙͙ͪ͊ͭ͘ ͔͎͙͍ͪͦͤͦ ͔͙͙ͪͫͨͯ͋͟͡Φ 

˸ͦ͗ͤͦ ͯ͊͊ͭ͘͟Έ ͙ͭͪ ͙ͨͪ;͙ͤ·Σ ͍͙͍ͦ͋ͯͫͦ͡΄͙͔ ͨͦΎ͍͔͙͔ͤ͡ Ή͙ͭͻ ͺ͍͊ͭͦͪͦ͟Υ ͎͙ͦͪ͊ͤ͊͘ͼ͙ͦͤͤ͊ΎΣ ͺ͙͍ͤ͊ͤͫͦ͊Ύ ͙ 
͔ͭͻ͙ͤ;͔ͫ͊͟ΎΦ 

 ˻ ͎͙ͪ͊ͤ͊͘ͼ͙ͦͤͤ͊Ύ 

 ˽ ͔͙͍͙͔ͪͦͭͪͦ͊ͤ͟ ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͔͙ͫͭ ͍·ͨͦͤ͡Ύͦͫ͡Έ ͍ мффр ͎ͦ͒ͯ ͍ ͪ͊ͣ͊͟ͻ ˽͔͍͎ͪͦͦ ˽͔ͪͦͭ͊͟ ˿͍Ύ͙͘Σ 
͔͎͍ͨͪ͒ͨͦ͊͊͡΄͔͎ͦ ͔͙͔ͨͦͫͭͪͦͤ ͍͚͋͊ͦͦ͘ ͔͙ͣͦ͒͡ ͔͙͚ͪͫͨͯ͋͊ͤͫͦ͟͟͡ ͔͔ͭ͡ͺ͚ͦͤͤͦ ͔͙ͫͭ ͦ͋΅͔͎ͦ ͨͦ͡Έ͍͙ͦ͊ͤ͘ΎΦ 
˽͔͙͍͙͔ͪͦͭͪͦ͊ͤ͟ ͦͫͯ΅͔͍ͫͭ͡Ύͦͫ͡Έ ͔ͫͨͼ͙͙͙͊ͫͭ͊ͣ͡ ͔͔ͭ͡ͺ͚ͦͤͤͦ ͍ͫΎ͙͘ ͙ͨͪ ͯ;͙͙͊ͫͭ ͔͔͍ͪͦͣͤ͒ͦ͊ͤͤ͟·ͻ ˤ͔͙ͫͣͪͤ·ͣ 
ˣ͊ͤͦͣ͟ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͻ Ή͔͍ͫͨͪͭͦ͟ ͍ ͍͔͍͙͙ͫͦͦͭͭͫͭ ͫ ͙͊ͫͫ͟͡;͔͙͙ͫͣ͟ ͍͙͙ͨͪ͊͊ͣ͡ ͔͙ͨͦͫͭͪͦͤΎ ͔͔ͭ͡ͺͦͤͤ·ͻ ͔͔͚ͫͭΣ ͙ 
͔ͤ ͔͎ͨͪ͒ͨͦ͊͊ͦ͡͡ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ό ͨͦ ͎͙ͣ͊ͫͭͪ͊͡Έͤ·ͣ ͔͙͔͙ͫͦ͒ͤͤΎͣ ͔ͤ͊ͦ͗ͤͤ͡·ͻ ͔͔͚ͫͭ ͔͔ͨͪ͒͊;͙ ͙ͤͺͦͪͣ͊ͼ͙͙ 
͙͎ͤͦͦ ͙ͨͪͦͫͻ͔͙ͦ͗͒ͤΎΣ ;͔ͣ ͔͔ͭ͡ͺͦͤͤ·͚Φ ˣ͔͔ͦ͡ ͎ͭͦͦΣ ͍ ͔ͨͪͦͭ͟ ͔ͤ ͋·ͦ͡ ͍͟͡Ό;͔ͤͦ ͔͔͍͙͍͙͔ͪͪͪͦ͊ͤ͘ ͔͔͚ͣͦͫͭ͟ ͒͡Ύ 
ͭͦ͡Έͦ͟ ͍͊ͪͦ͗͒͊͘΄͙ͻͫΎ ͍ ͭͦ ͍͔ͪͣΎ ͍ͤͦ·ͻ ͙͔͙͚ͨͪͦ͗ͤ͡ ͙ͭ͊͟ͻΣ ͊͟͟ Ϧˮ͔͔ͤͭͪͤͭϦ ͙ ͔͔͚ͫͭ ͔͚ͨ͊ͭͤͦ͟ ͔͔ͨͪ͒͊;͙Φ 

 ̅ ͙͍ͤ͊ͤͫͦ͊Ύ 

 x ͔͍ͯͫͦͤͦ͘͡Σ ;ͭͦ Ή͔͙ͫͨͪͭ͊ͣ͟ ˽͔͍͎ͪͦͦ ˽͔ͪͦͭ͊͟ ˿͍Ύ͙͘ ͙͍͙ͪ͊ͫͫͣ͊ͭͪ͊ͫ͡Έ ͫ͊ͣ·͔ ͙ͪ͊͘͡;ͤ·͔ ͔ͭͻ͎͙ͤͦͦ͡;͔͙͔ͫ͟ 
͔͊ͫͨͭ͟· ͔͙ͨͦͫͭͪͦͤΎ ͎͙ͣ͊ͫͭͪ͊͡Έ͚ͤͦ ;͙͊ͫͭ ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͔͙ͫͭΦ ˹ͦ ͔͙ͫͪ͒ ͍͙͚ͯͫͦ͡ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͔ͨͪͦͭ͊͟ ͋·ͦ͡ ͍͒͊ 
͎͍͊ͤ͡·ͻΥ ͙ͫͪͦ͟ ͙ ͺ͙ͤ͊ͤͫ·Φ ̂;͙ͭ·͍͊Ύ ͔ͫͨͼ͙ͺ͙ͯ͟ ͎͔͎ͦͪ͊ͺ͙͙ ͤ͊΄͔͚ ͔͙͙ͪͫͨͯ͋͟͡Σ ͨͪͦ͊͒͊͟͟͡ ͍ͦͦͦͤͤͦ͟͡-
͙ͦͨͭ;͔͎ͫͦͦ͟ ͔͊͋͟͡Ύ ͔ͣ͗͒ͯ ͦ͋͊ͫͭͤ͡·͙ͣ ͼ͔͙ͤͭͪ͊ͣ Ύ͍͡Ύ͔ͭͫΎ ͔͙ͭͪͯ͒ͦͣͣ͟ ͙ ͎͒ͦͪͦͦͫͭͦΎ΅͙ͣ ͔͙ͣͪͦͨͪΎ͙͔ͭͣΣ ͻͦͭΎ 
͙ Ύ͍͡Ύ͔ͭͫΎ ͔͍ͨͪͦͫͻͦ͒ͤ·ͣ ͔ͪ΄͔͙͔ͤͣ ͒͡Ύ ͔͔͎͙ͣ͗ͪͦͤ͊͡Έͤ·ͻ ͔͙͔͙͚ͫͦ͒ͤͤΦ ˿ ͎͚͒ͪͯͦ ͫͭͦͪͦͤ·Σ ͍ͪ͊ͦͪ͊͘;͙͍͙͔͊ͤ 
͙͔͔͚ͪ͊͒ͦͪͤ͡·ͻ ͔͔͚ͫͭ ͫͭ͊ͦ͡ ͫ͊ͣ·ͣ ͔͎͙ͣ͟͡Σ ͋·ͫͭͪ·ͣ ͙ ͒ͦͫͭͯͨͤ·ͣ ͔ͪ΄͔͙͔ͤͣΣ ;͔ͣΣ ͨͦ-͍͙͙͒ͣͦͣͯΣ ͦ͋ΆΎͫͤΎ͔ͭͫΎ 
͍·͋ͦͪ ͪ͊ͪ͊͋ͦͭ͘;͙͍ͦ͟ ͔͍͎ͨͪͦͦ ͔ͨͪͦͭ͊͟Φ 
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 ́ ͔ͻ͙ͤ;͔ͫ͊͟Ύ 

 ˴ ͔ͪͦͣ ͺ͙͍ͤ͊ͤͫͦ·ͻ ͙ ͍͔͔ͪͣͤͤ·ͻ ͎͙ͦͪ͊ͤ;͔͙͚ͤΣ ͪ͊ͪ͊͋ͦͭ͘;͙͙͟ ͍͙͔͙ͯ͒͡ ͪΎ͒ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͔͚ͭͪͯ͒ͤͦͫͭΣ ͊͟͟ ͍ 
͍·͔͋ͦͪ ͔ͭͻ͎͙͚ͤͦͦ͡ ͔͔ͨͪ͒͊;͙ ͙͎͍ͫͤ͊ͦ͡ ͨͦ ͪ͊ͤ͘·ͣ ͔ͫͪ͒͊ͣΣ ͭ͊͟ ͙ ͔ͭͻ͎͙͚ͤͦͦ͡ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͙ ͔͔ͨͪ͒͊;͙ 
͙ͤͺͦͪͣ͊ͼ͙͙Σ ͙ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͔͙ͨͦͫͭͪͦͤΎ ͣͯ͡Έ͙͔͍͙ͭͫͪͫͤ·ͻ ͔͔͚ͫͭΦ ˨͎ͦͪͦͦͫͭͦΎ΅͙͚ ͍ͦͦͦͤͤͦ͟͡-͙ͦͨͭ;͔͙͚ͫ͟ 
͔͊͋͟͡Έ ͙ ͭͪͯ͒ͦ͊ͭͪ͊ͭ͘· ͔ͤ Ύ͍͡ΎΌͭͫΎ ͔͙͍͔͚͒ͤͫͭͤͤͦ ͙ͨͪ;͙͚ͤͦ ͦͭ͊͊͘͟ ͦͭ ͔͎ͦ ͙ͨͪͦ͊͒͟͟͡Φ ˾͊ͪ͊͋ͦͭ͘;͙͙͟ ͙͙ͫ͊͟͡ 
͙ͯͤͺ͙ͼ͙͍ͪͦ͊ͤͤ·͚ ͨͦ͒ͻͦ͒ ͟ ͙ͫͦ͒͊ͤ͘Ό ͔ͣ͗ͦ͋͊ͫͭͤ͡·ͻ ͎͙ͣ͊ͫͭͪ͊͡Έͤ·ͻ ͙͙͚ͤ͡ ͍ͫΎ͙͘Σ ͭͦ ͔ͫͭΈ ͔͙ͫ͡ Ήͭͦ ͨͪͦ͊͒͊͟͟͡ 
͔͊͋͟͡ΎΣ ͭͦ ͦͤ͊ ͒ͦ͗ͤ͊͡ ͋·ͭΈ ͍·͔ͨͦͤͤ͊͡ ͔ͣ͗͒ͯ ͍͔͙ͫͣ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͣ·͙ͣ ͯ;͙͊ͫͭ͊ͣ͟Φ ˢ Ήͭͦ ͔ͪ͊͡Έͤͦ 
͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭͫΎ ͦ;͔ͤΈ ͙͔͊ͭͪͯ͒ͤͭ͘͡Έͤ·ͣΣ ͻͦͭΎ ͋· ͨͦ ͚ͦ͒ͤͦ ͙ͨͪ;͙͔ͤ - ͍͙ͦͭͫͯͭͫͭΎ ͍͙ͪ͊ͭ͘·ͻ ͔͚ͨͯͭ ͫͦͦ͋΅͔͙ͤΎ 
͔ͣ͗͒ͯ ͦ͋͊ͫͭ͡Ύ͙ͣ ͫ ͍ͦͣͦ͗ͤͦͫͭ͘ΈΌ ͍͔͔͙ͨͪͦ͒ͤΎ ͔͊͋͟͡Ύ ͍͒ͦ͡Έ Ή͙ͭͻ ͔͚ͨͯͭΣ ͤͦ ͔͋͘ ͙ͯ͊͒͟͟͡ ͔͊͋͟͡Ύ ͍ ͔ͣ͘͡ΌΦ 
˽ͪͦͭΎ͎͙͍͙͔͊ͤ ͔͊͋͟͡Ύ ͨͦ ͣ͊;ͭ͊ͣ ͙͙͚ͤ͡ Ή͔͔͔ͭͪͦͨͪ͒͊͟͡;͙ ͔ͤ ͍ͦ ͍͔ͫͻ ͔ͣͫͭ͊ͻ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭͫΎ ͍ͦͣͦ͗ͤ͘·ͣΣ ͙ ͔͔͋ͦ͡ 
͎ͭͦͦΣ ͍ͦͦͦͤͤͦ͟͡-͙ͦͨͭ;͔͙͚ͫ͟ ͔͊͋͟͡Έ ͔ͤ ͙͔ͨͪͫͨͦͫͦ͋ͤ͡ ͒͡Ύ ͍ͦ͒ͯ͘΄͚ͤͦ ͨͪͦͭΎ͙͗͟Φ ˽ͪͦ͊͒͊͟͟͡ ͍ͦͦͦͤͤͦ͟͡-
͙ͦͨͭ;͔͙ͫ͟ͻ ͙͙͚ͤ͡ ͍ͫΎ͙͘ ͔ͤ ͋·ͦ͡ ͔͒ͦͣ͡ ͔͍͎ͨͪͦͦ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͎ͦͤͤͦͦ ͔ͨͪͦͭ͊͟Σ ͤͦ ͍ ͍ͫΎ͙͘ ͫ ͋ͯͪͤ·ͣ ͪͦͫͭͦͣ 
ͦ͋Ά͔͍ͣͦ ͔͔ͨͪ͒͊;͙ ͒͊ͤͤ·ͻ ͙͔ͫͦ͒͊ͤ͘ ͔͊͋͟͡Έ͚ͤͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͔͙ͫͭ Ύ͍͡Ύ͔ͭͫΎ ͚ͦ͒ͤͦ ͙͘ 
͙͙͔ͨͪͦͪͭͭͤ·ͻ ͊͒͊͘;Φ 

{5I ͫͭ͊͊͡ ͚ͭͪ͊ͤͫͨͦͪͭͤͦ ͔ͭͻ͎͙͔͚ͤͦͦ͡ ͒͡Ύ ͍͔͚ͫ ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͔͙ͫͭΦ ˤ͔ͪͣΎ ˢ́˸ ͙ ͫͭ͊ͤ͒͊ͪͭ͊ ͣͯ͡Έ͙͔͍͙͚ͭͫͪͫͤͦ 
ͨ͊ͭ͡ͺͦͪͣ· at[{ ͍ ˴·͎ͪ·͔ͫͭ͊ͤ͘ ͔΅͔ ͔ͤ ͙ͤ͊ͫͭͯͨͦ͡Φ ˻͍͔͔͒ͤͦͪͣͤͤͦ ͫ ͔͙͍͙͔ͦͨͪͪͦ͊ͤͣ {5I ͙ ͼ͙ͺ͍͚ͪͦͦ 
͔͔ͭ͡ͺ͚ͦͤͤͦ ͔͙ͫͭΣ ͦͭͦͪ͟·͔ ͙ͤ͊͘;͊͡Έͤͦ ͋·͙͡ ͪ͊ͪ͊͋ͦͭ͊ͤ͘· ͒͡Ύ ͍͔͎ͫͦͣͫͭͤͦͦ ͺͯͤ͟ͼ͙͙͍͙ͦͤͪͦ͊ͤΎΣ ͍ ͤ͊΄͔͚ 
͔͙͔ͪͫͨͯ͋͟͡ ͒ͦ͗ͤ͊͡ ͨͦΎ͍͙ͭΈͫΎ ͔ͯ͗ ͔ͦͭ͒͡Έͤ͊Ύ ͣͦ΅ͤ͊Ύ ͣͯ͡Έ͙͔͍͙ͭͫͪͫͤ͊Ύ ͔ͫͭΈ ͫ ͔ͦͭ͒͡Έ͚ͤͦ ͔͚ͨ͊ͭͤͦ͟ ͙͙͡ 
Ύ;͔͔;͚ͤͦ ͍͚ͦͫͤͦͦΦ 

˿͙͔ͭͪͦͭ͡Έ͍ͫͭͦ ͙ ͍͍ͦ͒ ͍ Ήͫͨͯ͊ͭ͊͟͡ͼ͙Ό ͦ͋Ά͔͍ͭͦ͟ ͍ͫΎ͙͘ ͍ ͔ͭͪͻ ͦ͋͊ͫͭ͡Ύͻ ͦͫͯ΅͔͍͔ͫͭͤ͡· ͊͘ ͨͦͭͦͪ͊͡ ͎ͦ͒͊Φ ˾͔͎͙ͦͤ· 
˨͗͊͊͡͡-ˢ͚͋͊͒ͫͦ͟Σ ͚́͊͊ͫͫͦ͟͡Σ ˹͊ͪ·͚ͤͫͦ͟ ͙ ˮͫͫ·͟-˴ͯ͡Έ͚ͫͦ͟ ͔͚ͦ͋͊ͫͭ͡ ͒ͦ ͙ͫͻ ͨͦͪ ͔ͤ ͙͔ͣΌͭ ͍͔͔ͫͦͪͣͤͤ·ͻ 
ͼ͙ͺ͍ͪͦ·ͻ ͎͙͔͚ͣ͊ͫͭͪ͊͡ ͙ ͙͔ͫͫͭͣ ͦͣͣͯͭ͊͟ͼ͙͙Φ ˽͙ͪ;͙͚ͤͦ Ήͭͦͣͯ Ύ͍͡Ύ͔ͭͫΎ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦͫͭΈ ͺ͙͍ͤ͊ͤͫͦ·ͻ ͔͍ͫͪ͒ͫͭ 
͒͡Ύ ͒͊͡Έ͔͚ͤ΄͔͎ͦ ΄͙ͪͦͦͣ͊ͫ͟΄͎ͭ͊͋ͤͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͔͔͚ͫͭ Ή͙ͭͻ ͔͎͙͍ͪͦͤͦΦ ˤ·͋ͦͪ ͨͦͪΎ͒͊͟ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙͙ ͔͚ͦ͋͊ͫͭ͡ 
͋·͡ ͔ͤ ͫͯ͡;͚͊ͤ·ͣ ͙ ͍ͫΎ͊ͤ͘ ͫͦ ͔͎͙ͫͭͪ͊ͭ;͔͙͙ͫͣ͟ ͙͙͔͙ͨͪͦͪͭͭ͊ͣ ͎͍ͦͫͯ͒͊ͪͫͭ͊Φ 

˹͔͍͙ͪ͊ͭͦͫͭ͘Έ ͔͎͙͍ͪͦͤͦ ͋ͦ͡Έ΄͔͚ ;͊ͫͭΈΌ ͦ͋ΆΎͫͤΎ͔ͭͫΎ ͔͔͔ͤͨ͊ͭ͗ͫͨͦͫͦ͋ͤͦͫͭ͡ΈΌ ͔͔͙ͤ͊ͫͤ͡Ύ ͙ ͍͔͍͔ͫͦͦͭͭͫͭͤͤͦ 
͔͔͔ͤͪͤͭ͊͋͡ΈͤͦͫͭΈΌ ͔͙ͨͦͫͭͪͦͤΎ ͍͔͔ͫͦͪͣͤͤ·ͻ ͎͒ͦͪͦͦͫͭͦΎ΅͙ͻ ͔͔͚ͫͭ ͍ Ή͙ͭͻ ͔͎͙ͪͦͤ͊ͻΦ ˾͔΄͔͙͔ͤ ͍ͦͨͪͦͫ͊ ͔ͣͦ͗ͭ 
͋·ͭΈ ͚͔ͤ͊͒ͤͦ ͙͡΄Έ ͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭͦͣ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͔͍ͨͦͫͪ͒ͫͭͦͣ ͙ͫͦ͒͊ͤ͘Ύ ͙͙ͫͭͣͯͪͯ͡Ό΅͙ͻ ͍͙͚ͯͫͦ͡ ͒͡Ύ ͍͙͙ͪ͊ͭ͘Ύ 
͔͔͚ͫͭ ͔͍ͦͨͪ͊ͭͦͪͦ ͍ͫΎ͙͘ ͍ ͍͙ͫ͊͋ͦͪ͊ͭ͘͡·ͻ ͚ͪ͊ͦͤ͊ͻ ͪ ͔͙͙ͫͨͯ͋͟͡Φ 

˥͙͔ͦͪͦ͒ͫ͟ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ·͔ ͔͙ͫͭ ͤ͊ ͔͎ͫͦ͒ͤΎ΄͙͚ͤ ͔͒ͤΈ Ύ͍͡ΎΌͭͫΎ ͙͔͔ͤ͊͋ͦ͡ ͍͙ͪ͊ͭ͘·͙ͣ ͨͦ ͍͔ͫͣ 
ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤͦ-͙͔ͪ͊ͪͻ͙;͔͙ͫͣ͟ ͔ͨ͊ͪ͊ͣͭͪ͊ͣ ͔͔͚ͫͭΥ ͔͊͋͟͡Έͤͦͣͯ ͻͦ͘Ύ͚͍ͫͭͯΣ ͔ͣͦͫͭ͟Ύͣ ͎͙ͣ͊ͫͭͪ͊͡Έͤ·ͻ ͍͊ͤ͊ͦ͟͡Σ 
͔ͣ͗ͫͭ͊ͤͼ͙ͦͤͤ·ͻ ͔͙͔͙͚ͫͦ͒ͤͤΣ ͦͣͣͯͭ͊͟ͼ͙ͦͤͤ·ͻ ͔͔͚ͣͦͫͭ͟Σ ͍ͯͦ͘͡ ͔͔͚ͫͭ ͔͔ͨͪ͒͊;͙ ͒͊ͤͤ·ͻΦ ˿͍͔͔ͦͪͣͤͤ·͔ 
͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͔͍ͨͪ͒ͦͫͭ͊͡ΎΌͭ ͔͍͙ͤ͒͊ͤͤ·͔ ͒ͦ ͙ͫͻ ͨͦͪ ͍͙ͦͣͦ͗ͤͦͫͭ͘Σ ͍ͨͦͦ͘͡ΎΎ 
ͤ͊͘;͙͔ͭ͡Έͤͦ ͍͔͙ͯ͡;͙ͭΈ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙͙͚ͤ͡ ͍ͫΎ͙͘ ͙Σ ͍͔͍͔ͫͦͦͭͭͫͭͤͤͦΣ ͙ͫͦͪͦͫͭ͟ ͔͔ͨͪ͒͊;͙ 
͙͎͍ͫͤ͊ͦ͡ ͙ͨͪ ͙͔͙͙ͫͤ͗ͤ ͔ͯ͒͡Έͤ·ͻ ͊ͭͪ͊ͭ͘ ͤ͊ ͔͔ͨͪ͒͊;ͯ ͔͙͙͒ͤͼ· ͙ͤͺͦͪͣ͊ͼ͙͙Φ ˽ͦΎ͍͙͊ͫ͡Έ ͔ͪ͊͡Έͤ͊Ύ ͍ͦͣͦ͗ͤͦͫͭ͘Έ 
ͦ͋Ά͔͙͒ͤΎͭΈ ͎ͦ͋͊͡͡Έͤ·͙ͣ ͔ͫͭΎ͙ͣ ͔ͭͻ͙ͤ;͔͙ͫ͟ ͪ͊ͤͦͪͦ͒ͤ͘·͔ ͙͔ͫͫͭͣ·Φ ͔͔͙́ͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ·͔ ͔͙ͫͭΣ ͍͟͡Ό;͊Ύ 
Ϧ͔ͨͦͫ͒ͤ͡ΌΌ ͙ͣ͡ΌϦΣ ͔ͯ͗ ͔ͤ ͙͍ͨͪΎ͊ͤ͘· ͟ ͚͊ͦ͟͟-͙͋ͦ͡ ͚ͦ͒ͤͦ ͎͔ͯͫͯ͡ ͙ ͙͍ͦ͒ͤ͊ͦͦ͟ ͔ͨͪ͒ͤ͊ͤ͊͘;͔ͤ· ͒͡Ύ ͔͔ͭ͡ͺ͙͙ͦͤΣ 
͔͊͋͟͡Έ͎ͤͦͦ ͔͔͍͙͔͙ͭ͒ͤ͡ΎΣ ͔͔ͨͪ͒͊;͙ ͒͊ͤͤ·ͻΣ ͒ͦͫͭͯͨ͊ ͟ ͙ͪ͊͘͡;ͤ·ͣ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͣ ͔ͪͫͯͪͫ͊ͣΣ ͍ ͭͦͣ ;͙͔ͫ͡ 
͎ͦ͋͊͡͡Έ͚ͤͦ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦΦ ˤ ͔͔ͦͣͨͫ͟͟͡ ͫ ͍ͦͫͤͦͤ·͙ͣ ͎͙ͯͫͯ͊ͣ͡ ͔ͣͦ͗ͭ ͋·ͭΈ ͔͔ͦ͋ͫͨ;͔ͤͦ ͔͍͔͙͔ͨͪ͒ͦͫͭ͊ͤ͡ 
͔ͫͨͼ͙͊͡Έͤ·ͻ ͍͙͍͒ͦ ͍ͫΎ͙͘Σ ͙ͭ͊͟ͻΣ ͙͔ͤ͊ͨͪͣͪΣ ͊͟͟ ͍͙͔͒ͦ ͨͦ ͊ͨͪͦͫͯ͘Σ ͼ͙ͺ͍ͪͦ͊Ύ ͔͔ͭ͡ͺ͙ͦͤΎΣ ͍͔͔͙͔ͨͪͦ͒ͤ 
Ή͔ͭͪͦͤͤ͟͡·ͻ ͔͔͚ͨ͊ͭ͗͡ ͙ Ή͔͚ͭͪͦͤͤͦ͟͡ ͎͍͙ͭͦͪͦ͡Σ ͔͔͔͙ͭͣ͒͡ͼ͙ͤ͊Σ ͔͔ͯ͒͊ͤͤͦ͡ ͦ͋ͯ;͔͙͔ͤΣ ͦͻͪ͊ͤͤ͊Ύ ͙ 
͙͍ͨͪͦͭͦͨͦ͗͊ͪͤ͊Ύ ͙͎͙ͫͤ͊͊͘͡ͼ͙ΎΣ ͙͔͒ͫͨͭ;͔͙ͪ͊͘ͼ͙Ύ ͙͔͔͎ͤ͗ͤͪͤͦͦ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ ͙͚͒͊ͤ͘ ͙ ͭΦͨΦ ˮͤͺͪ͊ͫͭͪͯͭͯͪͤ͊͟Ύ 
͍ͦͫͤͦ͊ ͍͔ͫͻ ͯ͊͊ͤͤ͘͟·ͻ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͔ͪ΄͔͙͚ͤ ͔ͯ͗ ͎͍͙ͦͭͦͭͫΎ ͔ͤͦͭͦͪ͟·͙ͣ ͊͡Έ͔͙͍ͭͪͤ͊ͭͤ·͙ͣ ͔͙ͦͨͪ͊ͭͦͪ͊ͣΣ 
ͺͯͤ͟ͼ͙͙ͦͤͪͯΌ΅͙͙ͣ ͤ͊ ͔͙͙͙ͭͪͪͭͦͪ ͤ͊΄͔͚ ͔͙͙ͪͫͨͯ͋͟͡Φ  

пΦ ˽˾˻˥˾ˢ˸˸ˢ ˮ ̏́ˢ˽̍ ˾ˢ˭ˤˮ́ˮ̒ ˮ˹̅˻˾˸ˢ̇ˮ˻˹˹˻-˴˻˸˸̂˹ˮ˴ˢ̇ˮ˻˹˹̍̆ ́˩̆˹˻˶˻˥ˮ˯ 

 ˨ ͊͡Έ͔͚ͤ΄͔͔ ͍͙͙͔ͪ͊ͭ͘ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͍ ˴·͎ͪ·͚ͫͦ͘͟ ˾ ͔͙͔ͫͨͯ͋͟͡ ͒ͦ͗ͤͦ͡ ͦͫͯ΅͔͍ͫͭ͡ΎͭΈͫΎ ͨͦΉͭ͊ͨͤͦΥ 

мΦ ˿͙͔ͦ͒͊ͤ͘ ͍͍ͨͪ͊ͦ·ͻΣ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͙ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͍͙͚ͯͫͦ͡ ͍͙͙ͪ͊ͭ͘Ύ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Σ ͍ ͭͦͣ ;͙͔ͫ͡Υ 

- ͫ ͍͔ͦͪ΄͔͍͍͙͔ͤͫͭͦ͊ͤ ͍͍͚ͨͪ͊ͦͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟·Τ 

- ͣ ͙͙͎ͦͤͭͦͪͤ ͫͦͼ͙͊͡Έͤͦ-Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͔͍ͨͪͦͭͦ͟ ͍ ͙ͦ͋͊ͫͭ͡ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Σ ͙ ͻ ͙͊ͤ͊͘͡ ͙ ͎ͨͪͦͤͦ͘Τ 

- ͊ ͙ͯ͒ͭ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͔͍ͨͪͦͭͦ͟ ͍ ;͙͊ͫͭ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͙ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚Τ 

- ͨ ͦͯ͡;͔͙͔ͤΣ ͍͔͙͔ͦ͋ͤͦͤ͡ ͙ ͔͔ͨͪ͒͊;͊ ͙ͤͺͦͪͣ͊ͼ͙͙ ͍ ͚͍ͦͤ͊ͤͦͦͣ͡ ͔͙͔ͪ͗ͣΤ 

- ͦ ͙͙ͨͭͣ͊͘ͼ͙Ύ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͎͒ͦͪͦͦͫͭͦΎ΅͙ͻ ͍͊ͤ͊ͦ͟͡ ͔͔ͨͪ͒͊;͙ ͙ ͼ͔͍ͤͭͪͦ ͙ͦ͋ͪ͊͋ͦͭ͟ ͙ͤͺͦͪͣ͊ͼ͙͙Τ 

- ;͔͍ͪ͘·;͚͊ͤ͊Ύ ͍ͫΎ͘ΈΤ 
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- ͙͙͎ͣͦͤͭͦͪͤ ͙ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͍͔͔͎ͫͦͪͣͤͤͦͦ ͙ ͔͔͙͍͎ͨͪͫͨͭͤͦͦ͟ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͒͡Ύ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣΤ 

- ͍ ͔͔͙͔͒ͤ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͋͊͘Σ ͍͋͊ͤͦ͟ ͒͊ͤͤ·ͻ ͙ ͙͚ͤ͊ͤ͘Σ ͍ ͭͦͣ ;͙͔ͫ͡ ͣͯ͡Έ͙͔͙͚ͭͣ͒ͤ·ͻΤ 

- ͦ ͔͋ͣͤ ͙ͤͺͦͪͣ͊ͼ͙͔͚ ͔ͣ͗͒ͯ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭͦͣ ͙ ͦ͋΅͔͍ͫͭͦͣ όͫͦͼ͙͊͡Έͤ·͚ ͙͙͎ͣͦͤͭͦͪͤύΤ 

- ͯ ͍͔͙͔ͫͭ͊ͤͦͤ͡ ͔͍͔͍͔ͣ͗͒ͦͣͫͭͤͤ·ͻ ͍ͫΎ͔͚͘ ͙ ͍ͫͭ͊ͤ͒͊ͪͭͦ ͔ͦ͋ͣͤ͊ ͙ͤͺͦͪͣ͊ͼ͙͔͚Τ 

- ͦ͋Ά͔͙͔͙͔͒ͤͤ ͙͙͚ͯͫ͡ ͤ͊ͯ;ͤ·ͻ ͙ ͍ͭͦͪ;͔͙ͫ͟ͻ ͎͍ͪͯͦ͟Σ ͔ͦͣͣͪ͟;͔͙ͫ͟ͻ ͙ ͍͙͔ͨͪ͊ͭ͡Έ͍͔ͫͭͤͤ·ͻ ͫͭͪͯͭͯͪ͟ ͍ 
͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦ ͒͡Ύ ͒͊͡Έ͔͚ͤ΄͔͎ͦ ͪ ͍͙͙͊ͭ͘Ύ ͙ ͔ͦ͋ͣͤ͊ ͫ ͙͍ͣͪͦ·ͣ ͫͦͦ͋΅͔͍ͫͭͦͣΤ 

- ͅ ͙͍͙͔ͦͪͣͪͦ͊ͤ ͔͙͎͒ͤͦͦ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊Φ ˻͔͔͔͙͔ͨͪ͒ͤ͡ ͔͍ͣͭͦ͒ͦ ͙ ͔͍ͫͪ͒ͫͭ ͒͡Ύ Ή͎ͭͦͦΤ 

- ͊ ͙͍͙ͭ͊͘͟ͼ͙Ύ ͤ͊ͯ;ͤ·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͙ ͙ͨͪ͊͒ͤ͟͡·ͻ ͪ͊ͪ͊͋ͦͭͦ͘͟Τ 

- ͙͔ͫͦ͒͊ͤ͘ ͍ͤͦ·ͻ ͍͙͍͒ͦ ͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·ͻ ͙ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͍ͫͨͪ͊ͦ;ͤ·ͻ ͎ͯͫͯ͡ ͒͡Ύ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ ͔͔͙ͤ͊ͫͤ͡ΎΣ 
͔͙ͨͪ͒ͨͪΎ͙͚ͭΣ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ͙ ͍͙͔ͨͪ͊ͭ͡Έ͍͔ͫͭͤͤ·ͻ ͯ;͔͔͙͚ͪ͗͒ͤΤ 

- ͙ ͔͙͔ͫͨͦͤͤ͡ ͎ͨͪͦͪ͊ͣͣ ˸͔͎͍͔͎͗ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊ ͨͦ ͔ͦ͋ͣͤͯ ͙ͤͺͦͪͣ͊ͼ͙͔͚Τ 

- ͍͙͙͔ͪ͊ͭ͘ ͔͍͙͙ͤ͊ͫͣ͘·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͎͔͍͊ͤͭͫͭ ͙ ͔͙ͨͪ͒ͨͪΎ͙͚ͭ ό͎͍ͨͦ͒ͦͭͦ͊͟ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡Σ ͦͨͦͪͤ·͔ ͼ͔ͤͭͪ·Σ 
͔͔͚ͨͪͫͭͪͦ͊͟ ͍͔͙ͯͨͪ͊ͤ͡ΎύΤ 

- ͍ͨͦ·΄͔͙͔ͤ ͔ͭͻ͎͙ͤͦͦ͡;͔͚ͫͦ͟ ͋͊͘· ͔ͨͯͭͣ ͙ͫͭ͊ͤ͒͊ͪͭ͊͘ͼ͙͙ ͙ ͍ͨͦ·΄͔͙͔ͤͣ ͊͟;͔͍ͫͭ͊ ͫ͋ͦͪ͊ ͙ ͔͔ͨͪ͒͊;͙ 
͙ͤͺͦͪͣ͊ͼ͙͙Φ 

нΦ ˾͍͙͙͔͊ͭ͘ ͙ ͍͔͍͔͙͔ͯ͒ͦͭͦͪͤ͡ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͔͚ͨͦͭͪ͋ͤͦͫͭ ͔͔͙ͤ͊ͫͤ͡Ύ ͙ ͦ͋΅͔͍ͫͭ͊ ͍ͦ ͍͔ͫͻ ͫͺ͔ͪ͊ͻ 
͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͤ͊ ͍͔ͦͫͤͦ ͍͔͔͙ͤ͒ͪͤΎ ͔͍ͫͪ͒ͫͭ ͍·;͙͙͔ͫͭ͡͡Έ͚ͤͦ ͔ͭͻ͙͙ͤ͟ ͙ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚Υ 

- ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͍͙͚ͯͫͦ͡ ͒ͦͫͭͯͨ͊ ͎ͪ͊͗͒͊ͤΣ ͎͍ͦͪ͊ͤͦ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͍͙͊ͫͭ͡Σ ͊ ͔ͭ͊͗͟ ͯ;͔͔͙͚ͪ͗͒ͤ ͙ͤ͊ͯ͟ ͙ 
͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͟ ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͣ ͙ ͙͍ͣͪͦ·ͣ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͣ ͔ͪͫͯͪͫ͊ͣΣ ͒ͦͫͭͯͨ͊ ͟ ͔ͤͣͯ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ͙ ͎ͪ͊͗͒͊ͤΦ 

˨͡Ύ ͨͦͤͦ͡ͼ͔͎ͤͤͦͦ ͍ͻ͔͙ͦ͗͒ͤΎ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͍ ͔͙͔͒ͤͦ ͙͍͔ͣͪͦͦ ͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ 
͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͯ;͙͔͊ͫͭ ͍ ͔ͪ͊ͪ͊͋ͦͭ͘͟ ͙ ͙͔͙͙ͫͨͦͤͤ͡ ͔͍ͨͪͦͭͦ͟ ͨͦ ͼ͔ͦͣͯ͡ ͔ͦͣͨͫͯ͟͟͡ ͍͍ͦͨͪͦͫͦΥ 

- ͔ͨͪͦͭ͟ ˸͔͎͍͔͚͗ͦͫͯ͒͊ͪͫͭͤͤͦ ͎ͨͪͦͪ͊ͣͣ· ͨͦ ͙ͫͦ͒͊ͤ͘Ό ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͔͙͎͍ͣ͊ͪͭͤͦ͟·ͻ ͼ͔͍ͤͭͪͦ ͒͡Ύ 
͍͔͙ͯ͡;͔͙ͤΎ ͍ͭͦ͊ͪͦͦ͋ͦͪͦͭ͊ ͔ͣ͗͒ͯ ͎͍͙ͦͫͯ͒͊ͪͫͭ͊ͣ-ͯ;͙͙͊ͫͭͤ͊ͣ͟ ˿˹˥Τ 

- ͪ ͊ͪ͊͋ͦͭ͊͘͟ ͦͤ͟ͼ͔ͨͼ͙͙ ͙ͫͦ͒͊ͤ͘Ύ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͙͔ͫͫͭͣ· ͤ͊ ͔͋͊͘ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦΤ 

- ͯ ;͙͔͊ͫͭ ͍ ͍ͦͨͪͦͫ͊ͻ ͙͍͎ͤͦͪͣ͊ͭͤͦͦ ͔͎͙͍͙ͪͯͪͦ͊ͤ͡Ύ ͍͙͙ͪ͊ͭ͘Ύ ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͻ ͔͎͔͍ͫͣͤͭͦ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦΤ 

- ͯ;͙͔͊ͫͭ ͍ ͔͙ͪ͊͊͘͡ͼ͙͙ ˿͎ͦ͊͡΄͔͙ͤΎ ͦ ͙ͫͦͭͪͯ͒ͤ;͔͍͔ͫͭ ͍ ͺ͙͍͙͙ͦͪͣͪͦ͊ͤ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦ ͙ ͙͔ͫͫͭͣΣ 
͔͙ͪ͊͊͘͡ͼ͙͙ ͎ͨͪͦͪ͊ͣͣ ͎͍ͦͫͯ͒͊ͪͫͭ-ͯ;͙͍͊ͫͭͤͦ͟ ˿˹˥ ͍ ͫͺ͔͔ͪ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Τ 

- ͪ ͊ͪ͊͋ͦͭ͊͘͟ ͼ͔͔͍͚ͦ͡ ͎ͨͪͦͪ͊ͣͣ· ͨͦ ͍͙͙ͪ͊ͭ͘Ό Ή͔͚ͭͪͦͤͤͦ͟͡ ͎͍͙ͭͦͪͦ͡Τ 

- ͪ ͊ͪ͊͋ͦͭ͊͘͟ ͎ͨͪͦͪ͊ͣͣ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙͙ ͙͔ͫͫͭͣ ͔͔ͭ͡- ͙  ͙͍͔ͪ͊͒ͦ΅͙͊ͤΎΤ 

- ͯ ;͙͔͊ͫͭ ͍ ͔ͪ͊ͪ͊͋ͦͭ͘͟ ͔ͨͪͦͭ͊͟ ˨͔͍͎ͦͦͦ͡ ͼ͔ͤͭͪ͊ ˿˹˥Φ 

˽͎ͪͦͪ͊ͣͣ͊ ͍͙͙ͪ͊ͭ͘Ύ ICT ͔͋ͯ͒ͭ ͍͍ͫͨͦͫͦ͋ͫͭͦ͊ͭΈ ͦͫͯ΅͔͍͔͙ͫͭͤ͡Ό ͙͔͎ͤͭͪ͊͡Έ͎ͤͦͦ ͙͙͎ͣͦͤͭͦͪͤ͊ ͊͘ ͍͍ͨͪ͊ͦ·ͣ ͙ 
Ήͺͺ͔͙͍ͭͤ͟·ͣ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͎ͨͪͦͪ͊ͣͣͤͦ-͎͊ͨͨ͊ͪ͊ͭͤͦͦ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͺͦͤ͒͊Σ ͔͎ͦ ͔͙͔ͤ͊ͦͨͤͣ͟͡ ͙ 
͙͍͍ͨͪͦͦ͒ͫͭͦͣ͘Σ ͦͤͭͪͦ͟͡Ύ Ϧ;͔͎ͪͤͦͦ ͪ·ͤ͊͟ϦΣ ͍͟͡Ό;͊Ύ ͊͘ͻ͍͊ͭ ͍ͨͪ͊ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͺͦͤ͒· ͙ ͔ͪͫͯͪͫ·Σ ͊ ͔ͭ͊͗͟ 
͙͔ͫͦ͒͊ͤ͘ ͔͙͎͒ͤͦͦ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͦͣͨ͟ΈΌ͔͎ͭͪͤͦͦ ͊͒͊ͫͭͪ͊͟Φ 

˽͍͔͔͙͔ͪͦ͒ͤ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͙͙͙ͨͦͭ͟͡ ͤ͊ ͍͔ͦͫͤͦ ͍ͤͦ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙͔͔ͣͭ ;͔͍ͪ͘·;͚͊ͤͯΌ 
͎͍͔ͦͫͯ͒͊ͪͫͭͤͤͯΌ ͍͊͗ͤͦͫͭΈΦ ̏ͭͦ ͍͙ͨͦͦͭ͘͡ ͍ͨͦ·͙ͫͭΈ ͔͙͍ͦͨͪ͊ͭͤͦͫͭΈ ͙͔͙ͫͨͦͤͤ͡Ύ ͔ͪ΄͔͙͚ͤΣ ͙͙͎ͣͦͤͭͦͪͤ͊ 
͙ͤͺͦͪͣ͊ͼ͙͙ ͙ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣΣ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΎ ͦͺ͙ͼ͙͊͡Έ͚ͤͦ ͙ͤͺͦͪͣ͊ͼ͙͙ ͒͡Ύ ͔͔͙ͤ͊ͫͤ͡Ύ 
͔͙͙ͪͫͨͯ͋͟͡ ͙ ͊͘ ͔ͪͯ͋͗ͦͣΣ ͊ ͔ͭ͊͗͟ ͙͍͙͙͍͊ͭͪͦ͊ͭ͘͟Έ ͔͙ͪ͊͊͘͡ͼ͙Ό ͎ͦ͋͊͡͡Έͤ·ͻ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͎ͨͪͦͪ͊ͣͣ ͨͦ 
͍͔͙ͤ͊ͨͪ͊ͤ͡Ύͣ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͙ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚Σ ͙ ͔͔͋ͦ͡ Ήͺͺ͔͙͍͔͔ͭͤ͟ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͔͙͒ͤͯΌ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͯΌ ͎͙ͣ͊ͫͭͪ͊͡ΈΦ 

˽͎ͪͦͪ͊ͣͣ͊ ͍͙͙ͪ͊ͭ͘Ύ ICT ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͔͔͙ͨͪͦ͒ͦͤ͡Ό ͍͔͍͔͒ͦͣͫͭͤͤ·ͻ ͋͊ͪΈ͔͍ͪͦ ͙ ͨͦͯ͡;͔͙ͤΌκ͔͔ͨͪ͒͊;͔ 
͙ͤͺͦͪͣ͊ͼ͙͙ ͔͍͙͙ͤ͊ͫͣ͘·ͣ ͎͔ͦͤͭͪ͊ͤͭ͊ͣ͟ ό͍͙͔ͨͪ͊ͭ͡Έ͍͔ͫͭͤͤ·ͣ ͫͭͪͯͭͯͪ͊ͣ͟Σ ͔͔ͤ͟΄͊ͣΣ ͫͯ͒͊ͣΣ 
͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭͯΣ ͤ͊ͨͪΎͣͯΌ ͦ͋΅͔͍ͫͭͯύΦ ˽͎ͪͦͪ͊ͣͣ͊ ͍͙ͨͦͦͭ͘͡ ͨͦͯ͡;͙ͭΈ ͪΎ͒ ͔͙ͨͪͣͯ΅͔͍ͫͭ ͒͡ΎΥ 

͊ύ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙ ͙ͦͦͪ͒ͤ͊͟ͼ͙͙ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͙͙͙ͨͦͭ͟͡Τ 

͋ύ ͍͙͙ͪ͊ͭ͘Ύ ͔͙͒ͣͦͪ͊ͭ͟;͔͙ͫ͟ͻ ͨͪͦͼ͔͍ͫͫͦΤ 
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͍ύ ͙͔͎ͤͭͪ͊ͼ͙͙ ͍ ͙͍ͣͪͦͯΌ Ή͙ͦͤͦͣͯ͟͟Φ 

͔͔́ͪ͋ͯͭͫΎΥ 

мΦ ˻͋Ά͔͙͔͙͔͒ͤͤ ͙͙͚ͯͫ͡ ͤ͊ͯ;ͤ·ͻ ͙ ͍ͭͦͪ;͔͙ͫ͟ͻ ͎͍ͪͯͦ͟Σ ͔ͦͣͣͪ͟;͔͙ͫ͟ͻ ͙ ͍͙͔ͨͪ͊ͭ͡Έ͍͔ͫͭͤͤ·ͻ ͫͭͪͯͭͯͪ͟ ͍ 
͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦ ͒͡Ύ ͒͊͡Έ͔͚ͤ΄͔͎ͦ ͍͙͙ͪ͊ͭ͘Ύ ͙ ͔ͦ͋ͣͤ͊ ͫ ͙͍ͣͪͦ·ͣ ͫͦͦ͋΅͔͍ͫͭͦͣΦ 

нΦ ͙͍͙͔̅ͦͪͣͪͦ͊ͤ ͔͙͎͒ͤͦͦ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊Φ ˻͔͔͔͙͔ͨͪ͒ͤ͡ ͔͍ͣͭͦ͒ͦ ͙ ͔͍ͫͪ͒ͫͭ ͒͡Ύ Ή͎ͭͦͦΦ 

оΦ ˢ͙͍͙ͭ͊͘͟ͼ͙Ύ ͤ͊ͯ;ͤ·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͙ ͙ͨͪ͊͒ͤ͟͡·ͻ ͪ͊ͪ͊͋ͦͭͦ͘͟Φ 

пΦ ˿͙͔ͦ͒͊ͤ͘ ͍ͤͦ·ͻ ͍͙͍͒ͦ ͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·ͻ ͙ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͍ͫͨͪ͊ͦ;ͤ·ͻ ͎ͯͫͯ͡ ͒͡Ύ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ 
ͤ͊ ͔͔͙ͫͤ͡ΎΣ ͔͙ͨͪ͒ͨͪΎ͙͚ͭΣ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ͙ ͍͙͔ͨͪ͊ͭ͡Έ͍͔ͫͭͤͤ·ͻ ͯ;͔͔͙͚ͪ͗͒ͤΦ 

рΦ ˮ͔͙͔ͫͨͦͤͤ͡ ͎ͨͪͦͪ͊ͣͣ ˸͔͎͍͔͎͗ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊ ͨͦ ͔ͦ͋ͣͤͯ ͙ͤͺͦͪͣ͊ͼ͙͔͚Φ 

сΦ ˾͍͙͙͔͊ͭ͘ ͔͍͙͙ͤ͊ͫͣ͘·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͎͔͍͊ͤͭͫͭ ͙ ͔͙ͨͪ͒ͨͪΎ͙͚ͭ ό͎͍ͨͦ͒ͦͭͦ͊͟ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡Σ ͦͨͦͪͤ·͔ 
ͼ͔ͤͭͪ·Σ ͔͔͚ͨͪͫͭͪͦ͊͟ ͍͔͙ͯͨͪ͊ͤ͡ΎύΦ 

тΦ ˽͍ͦ·΄͔͙͔ͤ ͔ͭͻ͎͙ͤͦͦ͡;͔͚ͫͦ͟ ͋͊͘· ͔ͨͯͭͣ ͙ͫͭ͊ͤ͒͊ͪͭ͊͘ͼ͙͙ ͙ ͍ͨͦ·΄͔͙͔ͤͣ ͊͟;͔͍ͫͭ͊ ͫ͋ͦͪ͊ ͙ ͔͔ͨͪ͒͊;͙ 
͙ͤͺͦͪͣ͊ͼ͙͙Φ 

уΦ ̏ͺͺ͔͙͍͔ͭͤͦ͟ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͔͙ͫͭΦ 

фΦ ˹͊ ͍͔ͦͫͤͦ ˽͎ͪͦͪ͊ͣͣ· ͍ ͨ͊ͤ͡· ͎͍ͦͪ͊ͤͦ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͒ͦ͗ͤ͡· ͍͟͡Ό;͊ͭΈͫΎ ͨͯͤͭ͟· ͨͦ 
͍͔͔͙ͤ͒ͪͤΌ ͍ͤͦ·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Φ 

млΦ ˨ͦ͗ͤ͡· ͋·ͭΈ ͫͦ͒͊ͤ͘· ˾͔͔ͫͭͪ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦ ͙ ˩͙͒ͤ͊Ύ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ ͋͊͊͘ ͒͊ͤͤ·ͻΣ 
˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͺͦͤ͒ ͎͙͍͊ͦͪͭͣͦ͡ ͙ ͎ͨͪͦͪ͊ͣͣΦ 

ммΦ ˹͔ͦ͋ͻ͙ͦ͒ͣͦ ͨͪΎ͔ͣͦ ͯ;͙͔͊ͫͭ ͍͙͔ͨͪ͊ͭ͡Έ͍͔ͫͭͤͤ·ͻ ͫͭͪͯͭͯͪ͟ ͍ ͍͔͙ͯ͡;͔͙͙ͤ ͙ ͍͔͙͙ͯͨͪ͊ͤ͡ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͙ͣ 
͔͙ͪͫͯͪͫ͊ͣΦ 

˽͎ͪͦͪ͊ͣͣ͊ ͔͙͍͔ͨͪ͒ͯͫͣ͊ͭͪ͊ͭ ͍͔͔͙͔ͨͪͦ͒ͤ ͔ͦͣͨͫ͊͟͟͡ ͪ͊͋ͦͭΣ ͦͭͦͪ͟·͚ ͔͎͔ͨͪ͒ͨͦ͊͊ͭ͡ ͍͔ͦͫ΅͔͙͔ͤ ͔ͫ͒ͯ͡Ό΅͙ͻ 
͍ͦͫͤͦͤ·ͻ ͍͍ͦͨͪͦͫͦΥ 

- ͫ ͍͔ͦͪ΄͔͍͍͙͔ͤͫͭͦ͊ͤ ͔͊ͦͤͦ͒͊ͭ͘͟͡Έ͚ͤͦ ͙ ͙͍͚ͤͦͪͣ͊ͭͤͦ ͋͊͘· ͫͺ͔ͪ· ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Τ 

- ͦ ͎͙ͪ͊ͤ͊͘ͼ͙ͦͤͤ·͔ ͫͭͪͯͭͯͪ͟· ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͫͺ͔ͪ· ICT; 

- ͪ ͔͙͊͊͘͡ͼ͙Ύ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͙ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͙͙͙ͨͦͭ͟͡ ͙ ͙͍͔͙ͤͫͭͼ͙͙Τ 

- ͤ ͊ͯ;ͤͦ-͔ͭͻ͙ͤ;͔ͫ͊͟Ύ ͙͙ͨͦͭ͊͟͡Τ 

- ͙ ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ ͔͋ͦͨ͊ͫͤͦͫͭ͘ΈΤ 

- ͨ ͙ͪͤͼ͙ͨ· ͔͙ͨͦͫͭͪͦͤΎ ˥ͦ͋͊͡͡Έ͚ͤͦ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟·Τ 

- ͣ ͔͔͗͒ͯͤ͊ͪͦ͒ͤͦ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭͦΤ 

- ͨ ͔͔͙͍ͪͫͨͭ͟· ͍͙͙ͪ͊ͭ͘ΎΤ 

˽͎ͪͦͪ͊ͣͣ͊ ͔͙͍͔ͨͪ͒ͯͫͣ͊ͭͪ͊ͭΥ 

- ͫ ͍͔ͦͪ΄͔͍͍͙͔ͤͫͭͦ͊ͤ ͔ͣͻ͙͊ͤͣ͊͘ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͫͺ͔͚ͪͦ ICT; 

- ͙ ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙Ό ͔͚ͦͭͪ͊ͫ͡ ͍͔͙ͯͨͪ͊ͤ͡ΎΤ 

- ͦ ͔͔͔͙͔ͨͪ͒ͤ͡ ͍͔͙͚ͤ͊ͨͪ͊ͤ͡ ͍͙͙ͪ͊ͭ͘Ύ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Τ 

- ͦ ͔͔͔͙͔ͨͪ͒ͤ͡ ͙͚͊͒͊ͤ͘ ͙͙͔͍ͣͤͫͭͪͫͭ͊ͣ ͙ ͍͔͍͒ͦͣͫͭ͊ͣΤ 

- ͫ ͙͔ͦ͒͊ͤ͘ ͺͦͤ͒͊ ͎͙͍͊ͦͪͭͣͦ͡ ͙ ͎ͨͪͦͪ͊ͣͣΤ 

- ͪ ͊ͪ͊͋ͦͭͯ͘͟ ͔͍ͨͪͦͭͦ͟ ͙͍ͤͦͪͣ͊ͭͤ·ͻ ͔͍͒ͦͯͣͤͭͦ͟Υ 

͊ύ ͔͙͔ͨͦͦ͗ͤ͡ ͦ ͙ͦͦͪ͒ͤ͊͟ͼ͙͙ ͪ͊͋ͦͭ ͍ ͫͺ͔͔ͪ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Τ 

͋ύ ͍ͪͯͦͦ͒͟Ύ΅͙͔ ͔͒ͦͯͣͤͭ͟· ͨͦ ͔ͪ͊ͪ͊͋ͦͭ͘͟ ˢ˾˸͍ͦΤ 

͍ύ ͍ͪͯͦͦ͒͟Ύ΅͙͔ ͔͒ͦͯͣͤͭ͟· ͨͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ό ͊ͨͨ͊ͪ͊ͭͤ·ͻ ͔͍ͫͪ͒ͫͭ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Φ 

 пΦмΦ ˿͔ͭͦͪ͊͟͡Έͤ·͔ ͎ͨͪͦͪ͊ͣͣ· ͍͙͙ͪ͊ͭ͘Ύ ICT 

 пΦмΦмΦ ˾͍͙͙͔͊ͭ͘ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͍ͨͪ͊͊ 
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 ˮ ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ ͦ͋΅͔͍ͫͭͦ ͔͎͔ͨͪ͒ͨͦ͊͊ͭ͡ ͙ͤ͊͡;͙͔ ͒ͦͫͭ͊ͭͦ;ͤͦ ͍͙͚ͪ͊ͭͦ͘ ͍͍͚ͨͪ͊ͦͦ ͋͊͘· ͍ ͫͺ͔͔ͪ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Φ ˹ͦͪͣ͊͡Έ͔ͤͦ ͍͙͙͔ͪ͊ͭ͘ ICT ͍ͦͣͦ͗ͤͦ͘ ͙ͨͪ ͙ͤ͊͡;͙͙ 
͔ͫ͒ͯ͡Ό΅͙ͻ ͔͊ͦͤͦ͒͊ͭ͘͟͡Έͤ·ͻ ͍͊ͭͦ͟Υ 

- ͦ ͋ Ϧˮ͔͔ͤͭͪͤͭϦΤ 

- ͦ ͋ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘Τ 

- ͦ ͋ Ή͔ͭͪͦͤͤ͟͡·ͻ ͔͒ͦͯͣͤͭ͊͟ͻΤ 

- ͦ ͋ Ή͔ͭͪͦͤͤ͟͡·ͻ ͔ͨ͊ͭ͗͊͡ͻΤ 

- ͦ  ͼ͙ͺ͍͚ͪͦͦ ͙͙ͨͦ͒ͨͫΤ 

- ͦ ͋ Ή͔ͭͪͦͤͤ͟͡·ͻ ͔ͨ;͊ͭΎͻΤ 

- ͦ ͋ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͪͫͯͪͫ͊ͻΤ 

- ͦ  ͫͭͪ͊ͻ͍͙͙ͦ͊ͤ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͍ͪͫͦ͟Τ 

- ͦ  ͊͘΅͙͔ͭ ͔ͨͪͫͦͤ͊͡Έͤ·ͻ ͒͊ͤͤ·ͻΦ 

̂;͙ͭ·͍͊Ύ ͔͔ͦͨͪ͗͊Ό΅͔͔ ͍͙͙͔ͪ͊ͭ͘ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙ ͙͔ͤͪͭͤͦͫͭΈ ͙͔ͫͫͭͣ· ͙ͨͪͤΎ͙ͭΎ ͔ͤͦ͋ͻ͙ͦ͒ͣ·ͻ 
͔͊ͦͤͦ͒͊ͭ͘͟͡Έͤ·ͻ ͍͊ͭͦ͟Σ ͫ ͯ;͔ͭͦͣ ͔ͫͨͼ͙ͺ͙͙͟ ͙ ͍͙ͤͦͤ͘· ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͍ͨͪ͊͊Σ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭͯ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ 
͙ͯͫͦͪͭ͟Έ ͨͪͦͼ͔ͫͫ ͔͙ͪ͊ͫͫͣͦͭͪͤΎ ͔͍͔ͨͪ͒ͫͭ͊ͤͤ͡·ͻ ˸͙͙͔͍ͤͫͭͪͫͭͦͣ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ͔͍ͨͪͦͭͦ͟ 
͔͊ͦͤͦ͒͊ͭ͘͟͡Έͤ·ͻ ͙ ͙͍ͤͦͪͣ͊ͭͤͦ-͍͍ͨͪ͊ͦ·ͻ ͔͍͒ͦͯͣͤͭͦ͟ ͍ ͫͺ͔͔ͪ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Φ 

͔͔̇ͫͦͦ͋ͪ͊ͤͦ͘͡Σ ͫ ͯ;͔ͭͦͣ ͚ͦͫͦ͋ͦ ͍͙͊͗ͤͦͫͭ ͍͙͙ͪ͊ͭ͘Ύ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͍ͨͪ͊͊ ͍·͔͔͙͔͒ͤ͡ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·ͻ 
ͺ͙͍ͤ͊ͤͫͦ·ͻ ͔͍ͫͪ͒ͫͭ ͙ ͙͘·͙ͫ͊ͤ͟Ύ ͎͍͚ͪ͊ͤͭͦͦ ͨͦͣͦ΅͙ ˸͙͙͔͍ͤͫͭͪͫͭͯ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ͤ͊ ͪ͊ͪ͊͋ͦͭͯ͘͟ 
͔ͤͦ͋ͻ͙͚ͦ͒ͣͦ ͔͊ͦͤͦ͒͊ͭ͘͟͡Έ͚ͤͦ ͙ ͎͚͒ͪͯͦ ͙͍ͤͦͪͣ͊ͭͤͦ-͍͍͚ͨͪ͊ͦͦ ͋͊͘·Φ 

пΦмΦнΦ ͔͔̏ͭͪͦͤͤͦ͟͡ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭͦ 

͔͔̏ͭͪͦͤͤͦ͟͡ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭͦ - Ήͭͦ ͙͔ͫͫͭͣ͊ ͙͔͙͍͎ͤͭͪ͊ͭͤͦͦ͟ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͙ ͎ͪ͊͗͒͊ͤ ͙ͨͪ ͨͦͣͦ΅͙ 
Ϧˮ͔͔ͤͭͪͤͭϦΦ ˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ Ή͔͎ͭͪͦͤͤͦͦ͟͡ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ͍͔ͯͪͦͤͣ ͍͙͙ͪ͊ͭ͘Ύ 
͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· Ϧˮ͔͔ͤͭͪͤͭϦ ͍ ͚͊͗͒ͦ͟ ͔͚ͦͤͪͭͤͦ͟͟ ͔ͫͭͪ͊ͤΦ ͙̏ͭͣ ͔͙ͭͪͣͤͦͣ ͔͚ͫ;͊ͫ ͤ͊͘·͍͊Όͭ ͎͔ͦͪͦͣͤͦ 
͙ͦ͟͡;͔͍ͫͭͦ ͪ͊ͤͦͦ͋ͪ͊ͤ͘͘·ͻ ͔͍ͨͪͦͭͦ͟ - ͦͭ ͔͍͔͍ͫͪͪͦΣ ͦͭͦͪ͟·͔ ͍ͨͦͦ͘͡Ύͭ ͎ͪ͊͗͒͊ͤ͊ͣ ͦͨ͊͡;͙͍͊ͭΈ ;͔͔ͪ͘ ͔ͫͭΈ ͡Ό͋·͔ 
͎͙ͤ͊ͦ͡Σ ͒ͦ ͦ͋·;ͤ·ͻ ͚͍ͫ͊ͭͦ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ͫͭͪ͊ͤ·Σ ͔ͫͦ͒ͪ͗͊΅͙ͻ ͦ͋΅ͯΌ ͙ͤͺͦͪͣ͊ͼ͙Ό ͦ ͍͔ͫͦͫͭ͊ ͍͙͔ͨͪ͊ͭ͡Έ͍ͫͭ͊Σ 
͍͙ͤͦͦͫͭ ͒͡Ύ ͔ͨͪͫͫ· ͙ ͭΦͨΦ 

͍͔̂ͪͦͤΈ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͤ͊ͻ͙ͦ͒ͭͫΎ ͍ ͨͪΎ͚ͣͦ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͔͔͙ͫͭͨͤ 
͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙͙ ͔͎ͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΣ ͭΦ͟Φ ͔͙͍ͦͨͪ͊ͭͤͦͫͭΈ ͔͙ͪ͊ͫͫͣͦͭͪͤΎ ͍͍ͦͨͪͦͫͦ ͤ͊ͨͪΎͣͯΌ ͍͔͚͍͔ͦ͒ͫͭͯͭ͘ ͤ͊ 
͊͟;͔͍ͫͭͦ ͙ ͍͔͍͔͔ͫͦͪͣͤͤͦͫͭΈ ͙͔͙ͫͨͦͤͤ͡Ύ ͙͔ͨ͊ͤͪͯͣ͡·ͻ ͔͙ͣͪͦͨͪΎ͙͚ͭ ͨͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ 
˽͍͙ͪ͊ ͔ͭ͡Έ͍ͫͭ͊Φ ˴͔ͪͦͣ ͎ͭͦͦΣ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͙͒ͦͫͭͯͨͤͦͫͭ ͔͔͙ͤ͊ͫͤ͡Ύ ͟ ͙ͤͺͦͪͣ͊ͼ͙͙ ͦ ͙͙͔ͨͪͤͣ͊ͣ·ͻ ͔ͪ΄͔͙ͤΎͻ ͨͦ 
͍ͦͨͪͦͫ͊ͣ ͫͦͼ͙͊͡Έͤͦ-Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͍͙͙ͪ͊ͭ͘Ύ ͫͭͪ͊ͤ· ͍ͨͦ·΄͊Όͭ ͔͔ͫͭͨͤΈ ͍͔͙͒ͦͪΎ ͎ͪ͊͗͒͊ͤ ͫͭͪ͊ͤ· ͙ 
͔ͨͦͭͤͼ͙͊͡Έͤ·ͻ ͙͍͔͍ͤͫͭͦͪͦΦ 

˹͔ͦ͋ͻ͙ͦ͒ͣͦ ͔͙ͫͭͪͣͭΈͫΎ ͟ ͙͔͙͒ͦͫͭ͗ͤΌ ͍ͯͪͦͤΎ ͍͙ͪ͊ͭ͘·ͻ ͙ͤͦͫͭͪ͊ͤͤ·ͻ ͎͍ͦͫͯ͒͊ͪͫͭ ͍ ͍ͦͨͪͦͫ͊ͻ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ 
͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊Φ 

ˮͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍͙͍ͪ͊͊͘ΌͭͫΎ ͎ͦͪ͊͒ͦ͘ ͋·͔͔ͫͭͪΣ ;͔ͣ ͎ͣͦͯͭ ͔ͦ͋΅͊ͭΈ ͫ͊ͣ·͔ ͔ͫͣ͡·͔ ͎ͨͪͦͤͦ͘·Φ ˿ 
͎͚͒ͪͯͦ ͫͭͦͪͦͤ·Σ ͡Ό͙͒ ͨͦ͊͟ ;ͭͦ ͔ͤ ͦ;͔ͤΈ ͍͔͒ͦͪΎΌͭ Ή͔ͭͪͦͤͤͦͣͯ͟͡ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭͯΦ ˶Ό͙͒ ͔͔ͦ͋ͫͨͦͦͤ͟· 
͍ͦͣͦ͗ͤͦͫͭ͘ΈΌ ͔͙ͨͦͭͪ ͙ͻ ͔ͨͪͫͦͤ͊͡Έ͚ͤͦ ͙ͤͺͦͪͣ͊ͼ͙͙ ͤ͊ ͍͙͔ͨͪ͊ͭ͡Έ͍͔ͫͭͤͤ·ͻ ͚ͫ͊ͭ͊ͻΣ ͎͙͔ͣͤͦ ͍ͦͦ͋΅͔ ͔ͤ 
͍͔͔ͯͪͤ·Σ ;ͭͦ ͙ͫͭͦͭ ͔͍ͨͪ͒ͦͫͭ͊͡ΎͭΈ ͍͙͔ͨͪ͊ͭ͡Έ͍͔ͫͭͤͤ·ͣ ͎͔͍͊ͤͭͫͭ͊ͣ ͍ͫͦΌ ͔ͨͪͫͦͤ͊͡ΈͤͯΌ ͙ͤͺͦͪͣ͊ͼ͙ΌΣ ;͊ͫͭΈ 
͔ͦͨ͊ͫ͊ͭͫΎ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͙͔ͨ͊ͤͪͯͣͯ͡Ό ͟ ͍͍͔͔͙͒ͤΌ ̏̇˽ όΉ͔ͭͪͦͤͤͯ͟͡Ό ͼ͙ͺ͍ͪͦͯΌ ͙ͨͦ͒ͨͫΈύ ͒͡Ύ ͍͔͙ͪͺ͙͊͟ͼ͙͙ 
ͦͺ͙ͼ͙͊͡Έͤ·ͻ ͔͍͒ͦͯͣͤͭͦ͟Σ ͙͔ͣΌ΅͙ͻ Ό͙͙ͪ͒;͔ͫͯ͟Ό ͙ͫͯ͡Φ 

˹͔ͦ͋ͻ͙ͦ͒ͣͦ ͍͙͍ͪ͊͊ͭ͘Έ ͎ͨͪͦͪ͊ͣͣ· ͍ ͙ͦ͋͊ͫͭ͡ Ή͔͎ͭͪͦͤͤͦͦ͟͡ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊Φ ˤ ͪ͊ͣ͊͟ͻ ͍͙͔ͨͪ͊ͭ͡Έ͍͔͚ͫͭͤͤͦ 
͎ͨͪͦͪ͊ͣͣ· ͨͦ ͙ͫͦ͒͊ͤ͘Ό Ή͔͎ͭͪͦͤͤͦͦ͟͡ ͍͙͔ͨͪ͊ͭ͡Έ͍ͫͭ͊ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͍ͫͦ͒͊͊ͭ͘Έ ͼ͔ͤͭͪ· ͔͍͔͙ͨͪ͒ͦͫͭ͊ͤ͡Ύ 
͙͔͎͙͍ͤͭͪͪͦ͊ͤͤ·ͻ ͙ͤͺ͙ͦͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·ͻ ͎ͯͫͯ͡Φ 

˴·͎ͪ·ͫ͊͘͟Ύ ˾͔͙ͫͨͯ͋͊͟͡Σ ͦ͋ΆΎ͍͙͍΄͊Ύ ͦ ͍͔͚ͫͦ ͙͔ͦͪͤͭ͊ͼ͙͙ ͤ͊ ͒ͦͫͭͯͨͤͦͫͭΈ ͙ ͦͭͪ͟·ͭͦͫͭΈΣ ͨͪͦΎ͍͡Ύ͔ͭ ͙͔͔ͤͭͪͫ ͟ 
͔ͨͪͦͭ͊ͣ͟ Ŝ-˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊Φ ˽ͦ͊͟ ͔ͪ;Έ ͙͔͒ͭ ͦ͋ ͙͔͔ͤͭͪͤͭ-͔ͪͫͯͪͫ͊ͻ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͻ͔͊ͪ͊ͭͪ͊͟Σ ͤͦ ͯ ͤ͊ͫΣ ͎͔͒ 
͡Ό͙͒ ͙͍ͨͪ·͙͟͡Σ ;ͭͦ ͍͊ͫͭ͡Έ ͨ·͔ͭ͊ͭͫΎ ͙ͣ͊ͫͣ͊͟͡Έͤͦ ͙͒ͫͭ͊ͤͼ͙͍ͪͦ͊ͭΈͫΎ ͦͭ ͤ͊ͪͦ͒͊Σ ͙ Ήͭͦ ͔ͣͦ͗ͭ ͨͦ͊͊ͭ͘͟ΈͫΎ 
͋ͦ͡Έ΄͙ͣ ΄͎͊ͦͣ ͍͔͔ͨͪ͒Φ 

˿͚͊ͭ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͔͒ͦ͗ͤ͡ Ύ͍͡ΎͭΈͫΎ ͨͪͦ͒ͯͭͦͣ͟ ͦ͋Ά͔͙͔͙͒ͤͤΎ ͔ͦͭ͒͡Έͤ·ͻ ͚͍ͫ͊ͭͦΣ 
͙͔͍ͨͪͤ͊͒͗͊͡΄͙ͣ ͪ͊ͤͦͦ͋ͪ͊ͤ͘͘·ͣ ͍͙͔ͨͪ͊ͭ͡Έ͍͔ͫͭͤͤ·ͣ ͫͯ͗͋͊ͣ͡Φ ˿͚͊ͭ ͔͒ͦ͗ͤ͡ ͍ͨͦͦ͘͡ΎͭΈ ͍͔ͫͦͪ΄͊ͭΈ ͍ 
͚͍ͦͤ͊ͤͦͦͣ͡ ͔͙͔ͪ͗ͣ ͙ͪ͊͘͡;ͤ·͔ ͔͚͍͙͒ͫͭΎΣ ͦͭ ͔ͦͨͪ͊ͼ͙͚ ͫ ͊ͪͭͦ͟;͚ͦ͟ ͫͦͼ͙͊͡Έ͎ͤͦͦ ͫͭͪ͊ͻ͍͙ͦ͊ͤΎ ͒ͦ ͊͊͊͘͘͟ ͔ͣͫͭ ͍ 
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͎͙͙ͦͫͭͤͼ͊ͻΦ 

˹͊ ͚͔ͫ͊ͭ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ͔͚ͫ;͊ͫ ͣͦ͗ͤͦ ͨͪͦ;͙ͭ͊ͭΈ ͔͙͔ͨͦͫ͒ͤ͡ ͍͙ͤͦͦͫͭΣ ͍ͫΎ͊ͤͤ͘·͔ ͫ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΌ ͎͍ͦͪ͊ͤͦ 
͙͙͔ͫͨͦͤͭ͡͡Έ͚ͤͦ ͍͙͊ͫͭ͡Σ ͒ͦͫͭͯͨͤ͊ ͙ͪ͊͘͡;ͤ͊Ύ ͙ͤͺͦͪͣ͊ͼ͙ΎΣ ͦͭ ͔͍͊͒ͪͫͦ ͙͙͔͍ͣͤͫͭͪͫͭ ͒ͦ ͔ͨͪͫͦͤ͊͡Έͤ·ͻ ͒͊ͤͤ·ͻ ͙ͻ 
͍͙͔͔͚ͪͯͦͦ͒ͭ͟͡Φ 

ˮ͘ ͙͔͔ͤ͊͋ͦ͡ ͍͔͍ͦͫͭͪ͋ͦ͊ͤͤ·ͻ ͔͍ͪͫͯͪͫͦ Ή͔͎ͭͪͦͤͤͦͦ͟͡ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ͔͒ͦ͗ͤ͡ ͫͭ͊ͭΈ ͚ͫ͊ͭ ˸͙͙͔͍ͤͫͭͪͫͭ͊ ͺ͙͍ͤ͊ͤͫͦ 
˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Σ ͎͔͒ ͣͦ͗ͤͦ ͋·ͦ͡ ͋· ͨͦͯ͡;͙ͭΈ ͙ͤͺͦͪͣ͊ͼ͙Ό ͦ ͔͙ͨͦͫ͒ͤ͡ͻ ͙͔͔͙ͣͤͤ͘Ύͻ ͍ ͎͍ͤ͊ͦͦͦͣ͡ 
͔͊ͦͤͦ͒͊ͭ͘͟͡Έ͍͔ͫͭΣ ͊ ͔ͭ͊͗͟ ͫ͊͟;͊ͭΈ ͙͔ͨͦͫͦ͋ ͨͦ ͔͙͊ͨͦͤͤ͘͡Ό ͔͒͊ͪ͊͟͡ͼ͙͙ ͦ ͒ͦͻͦ͒͊ͻΣ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ 
͒͡Ύ ͎͍͙ͨͦ͒ͦͭͦ͟ ͍ͫͨͪ͊ͦ͟ ͫͦ ͍͔͔͙ͫ͒ͤΎ͙ͣ ͦ ͒ͦͻͦ͒͊ͻ ͺ͙͙͘;͔͙ͫ͟ͻ ͙͡ͼ ͤ͊ ͎͙ͣ͊ͤͭͤ·ͻ ͙͔ͤͦͫͭ͡Ύͻ ͙ ͭͦͣͯ ͨͦ͒ͦ͋ͤ·͔ 
͔͙ͣ͊ͭͪ͊͡·Φ ˤ ͔͔ͪ͊͒͘͡ Ϧˤͦͨͪͦͫ-˻͍͔ͭͭϦ ͔͙͔ͨͦͫͭͭ͡Έ ͔͒ͦ͗ͤ͡ ͙͔ͣͭΈ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͨͦͯ͡;͙ͭΈ ͦͤͫͯ͟͡Έͭ͊ͼ͙Ό 
͔͍͙͔͔͚ͨͪ͒ͫͭ͊ͭ͡ ˸͙ͤͺ͙ͤ͊Φ 

˻ͺ͙ͼ͙͊͡Έͤ·͚ ͚ͫ͊ͭ ˽͔͙͔ͪ͒ͤͭ͊͘ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͨͦ͊͟ ͔ͤ ͦ;͔ͤΈ ͙ͤͺ͙͍͔ͦͪͣ͊ͭͤΣ ͦͤ ͔͙ͫͦ͒ͪ͗ͭ 
ͫͭ͊ͤ͒͊ͪͭͤ·͚ ͤ͊͋ͦͪ ͙͘ ͔ͪ;͔͚ ˽͔͙͔ͪ͒ͤͭ͊͘Σ ͔͎ͦ ͙͎͋ͦͪ͊ͺ͙͙ ͙ ͔ͪ͊͒͊͘͡ ͒͡Ύ Ή͔͎ͭͪͦͤͤͦͦ͟͡ ͦ͋ͪ͊΅͔͙ͤΎ ͟ ͔ͤͣͯ ͫ 
͙ͨͫΈͣͦͣΦ ˿͚͊ͭ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦ ͔͙͍ͦͨͪ͊ͭͤͦ ͍ͦ͋ͤͦ͡Ύ͔ͭͫΎΦ 

˿ ͎͚͒ͪͯͦ ͫͭͦͪͦͤ·Σ ͒͡Ύ Ήͺͺ͔͙͍͚ͭͤͦ͟ ͪ͊͋ͦͭ· ˮ͔͔ͤͭͪͤͭ-˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ͔ͤͦ͋ͻ͙ͦ͒ͣͦΣ ;ͭͦ͋· ͍͔ͫΈͣ͊ ͫͯ΅͔͍͔ͫͭͤͤ͊Ύ 
;͊ͫͭΈ ͔͔͙ͤ͊ͫͤ͡Ύ ͙͔ͣ͊͡ ͒ͦͫͭͯͨ ͍ ˿͔ͭΈΦ ˴ ͭͦͣͯ ͔͗ ͙͔ͫͦ͒͊ͤ͘ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͍͙͔ͨͪ͊ͭ͡Έ͍͔ͫͭͤͤ·ͻ ͚͍ͫ͊ͭͦΣ ͦͭͦͪ͊͟ΎΣ 
͙͔ͤ͊ͨͪͣͪΣ ͍͙ͨͦͦ͊͘͡͡ ͋· ͎ͪ͊͗͒͊ͤ͊ͣ ͙ͨ͊ͭͭ͡Έ ͍ ͔͙ͫͭ ͎͙ͤ͊ͦ͡Σ ͔͔ͨͦͭͪ͋ͯͭ ͍͔ͫΈͣ͊ ͫͯ΅͔͍͔ͫͭͤͤ·ͻ ͍͔͙͚ͦ͗ͤ͡ ͙ ͍ 
͋Ό͔͔͒͗ͭ ͫͭͪ͊ͤ· ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͔͔ͨͪ͒ͯͫͣͦͭͪͭΈ ͔ͦͭ͒͡Έ͚ͤͦ ͫͭ͊ͭΈ͔͚ ͪ͊ͫͻͦ͒· ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ICT. 

пΦмΦоΦ ˾͍͙͙͔͊ͭ͘ Ή͔͎ͭͪͦͤͤͦͦ͟͡ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭ͊ 

͔͍̉ͪ͘·;͚͊ͤͦ ͍͊͗ͤͦ ͍͙͍ͪ͊͊ͭ͘Έ Ή͔ͭͪͦͤͤͯ͟͡Ό ͔ͦͣͣͪ͟ͼ͙Ό ͍ Ϧˮ͔͔ͤͭͪͤͭϦΦ ̏ͭͦ ͙ ͍͔͋͊ͤͦͫͦ͟͟ ͔͒ͦ͡Σ ͙ ͤ͊ͪ͊΅͙͍͙͔͊ͤ 
͙͍͍ͨͪͦͦ͒ͫͭ͊͘Σ ͙ Ήͫͨͦͪͭ͟ ͨͪͦ͒ͯ͟ͼ͙͙Σ ͙ ͍͙͙͔ͪ͊ͭ͘ ͙ͭͯͪͣ͊͘Φ ˮ ͔ͤ ͔͔͔ͣͤ ͍͊͗ͤͦ ͍͙͍ͪ͊͊ͭ͘Έ ͙͔ͤͫͭͪͯͣͤͭ· ͙ 
͔ͭͻ͎͙͙ͤͦͦ͡Σ ͍ͫͨͦͫͦ͋ͫͭͯΌ΅͙͔ Ήͭͦͣͯ ͨͪͦͼ͔ͫͫͯΦ ˿͔͎ͦ͒ͤΎ ͍ ˴·͎ͪ·͔ͫͭ͊ͤ͘ ͦͦͦ͟͡ нлллл ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ͦͣͨ͟ΈΌ͔͍ͭͪͦΦ 
˴͊͗͒·͚ ͎ͦ͒ ͙ͻ ͙ͦ͟͡;͔͍ͫͭͦ ͍͔͙ͯ͡;͙͍͔͊ͭͫΎ ͤ͊ рлллΦ ˹͊͋͡Ό͔͒͊ͭͫΎ ͙ ͙͍͊ͭͤ͟·͚ ͪͦͫͭ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ Ϧˮ͔͔ͤͭͪͤͭ͊ϦΦ 
ˤ͔ͦͪ͊ͫͭ͊ͭ͘ ͙ ;͙ͫͦ͡ ͍͚͔͍ͨͪͦ͊͒ͪͦ Ϧˮ͔͔ͤͭͪͤͭ͊ϦΣ ͙͍ͦ͋ͫͯ͗͊͡Ό΅͙ͻ ͦͦͦ͟͡ т ͭ·ͫΎ; ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ - лΣмр҈ ͔͔͙ͤ͊ͫͤ͡Ύ 
˴·͎ͪ·ͫͭ͊ͤ͊͘Φ ˽͔͔ͪ͗͒ ͔ͤ͒ͦͫͭͯͨͤ·͔ ͼ͔ͤ· ͤ͊ ͒ͦͫͭͯͨ ͍ Ϧˮ͔͔ͤͭͪͤͭϦ ͨ͊͒͊ΌͭΣ ͙͙ͨͪ͋͗͊͡ΎͫΈ ͟ ͙͍ͣͪͦ·ͣΦ ˿͔͒ͯ͡Ό΅͙͔ 
ͺ͊ͭͦͪ͟· Ύ͍͡ΎΌͭͫΎ ͔ͪ΄͊Ό΅͙͙ͣ ͒͡Ύ ͍͙͙ͪ͊ͭ͘Ύ Ή͔͚ͭͪͦͤͤͦ͟͡ ͔ͦͣͣͪ͟ͼ͙͙Υ 

мΦ ˾ͦͫͭ ͔͔͙ͨ͊ͭ͗ͫͨͦͫͦ͋ͤͦͫͭ͡ ͪ·ͤ͊͟ ͙ ͎͋͊ͦͫͦͫͭͦ͡Ύ͙ͤΎ ͔͔͙ͤ͊ͫͤ͡ΎΦ ̏ͭͦ ͙ͦͭͤͦͫͭͫΎ ͊͟͟ ͟ ͔͍͙͔ͨͪ͒ͫͭ͊ͭ͡Ύͣ ͪ·ͤ͊͟ ͫͦ 
ͫͭͦͪͦͤ· ͫͨͪͦͫ͊Σ ͭ͊͟ ͙ ͫͦ ͫͭͦͪͦͤ· ͔͔͙ͨͪ͒ͦ͗ͤ͡ΎΦ ˨͡Ύ ͔͔͚ͨͦͯͨ͊ͭ͟͡ - ͫͨͦͫͦ͋ͤͦͫͭΈ ͦͨ͊͡;͙͍͊ͭΈ ͙ͨͦͯͨ͟͟Σ ͒͡Ύ 
͍ͨͪͦ͒͊ͼ͍ͦ - ͫͨͦͫͦ͋ͤͦͫͭΈ ͦͨ͊͡;͙͍͊ͭΈ ͊ͭͪ͊ͭ͘· ͤ͊ ͙͔ͫͦ͒͊ͤ͘ ͙ ͔͙͔ͨͦ͒͒ͪ͗͊ͤ ͙͔ͫͫͭͣ Ή͔͚ͭͪͦͤͤͦ͟͡ ͎͍͙ͭͦͪͦ͡Φ 
̂;͙ͭ·͍͊ΎΣ ;ͭͦ ͍ ͔͔ͫͪ͒ͤͣ ͔͎͙ͤͦͪ͊ͤ;͔ͤͤ·͚ ͒ͦͫͭͯͨ ͍ Ϧˮ͔͔ͤͭͪͤͭϦ ͒͡Ύ ͟·͎ͪ·ͫͭ͊ͤ͘ͼ͔͍ ͙ͫͭͦͭ ͦͦͦ͟͡ рл ͍͒ͦ͊ͪͦ͡͡ ͍ 
͔ͣͫΎͼΣ ͭͦ ͣͦ͗ͤͦ ͔͙ͨͪ͒ͨͦͦ͗ͭ͡ΈΣ ;ͭͦ ͔͙ͫͪ͒ ͙ͤͻ ͚͔ͤ͊͒ͭͫΎ ͔ͤͣ͊ͦ͡ ͔ͨͦͭͤͼ͙͊͡Έͤ·ͻ ͔͔͚ͨͦͯͨ͊ͭ͟͡Φ 

нΦ ͍͔͙̂͡;͔͙͔ͤ ͙ͦ͟͡;͔͍ͫͭ͊ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ Ϧˮ͔͔ͤͭͪͤͭϦΦ ˽ͦ ͦͼ͔ͤ͊ͣ͟ ˸͙͙͔͍ͤͫͭͪͫͭ͊ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ 
˴˾ ͍ нллл ͎ͦ͒ͯ ͦͦͦ͟͡ сллл ͟·͎ͪ·ͫͭ͊ͤ͘ͼ͔͍ ͔͎ͪͯ͡Ύͪͤͦ ͨͦ͡Έ͍͙ͦ͊ͫ͘͡Έ Ϧˮ͔͔ͤͭͪͤͭϦΣ ;ͭͦ ͍ͫͦͫͭ͊͡Ύͦ͡ ͦͦͦ͟͡ лΣмн҈ 
͔͔͙ͤ͊ͫͤ͡ΎΦ ̆ͦͭΎ Ήͭ͊ ͼ͙ͺͪ͊ ͔ͤ ͯ;͙ͭ·͍͔͊ͭ ͔ͭͻΣ ͭͦ͟ ͨͦ͡Έ͔ͯͭͫ͘Ύ Ϧˮ͔͔ͤͭͪͤͭϦ ͤ͊ ͔ͪ͊͋ͦͭΣ ͦ͒ͤ͊ͦ͟ ͔͒͊͗ ͔͙ͫ͡ ͍͙͒ͦ͋͊ͭΈ 
͔΅͔ ͫͭͦ͡Έͦ͟ ͔͗Σ - ͼ͙ͺͪ͊ ͔͋ͯ͒ͭ ͔΅͔ ͦ;͔ͤΈ ͔͍͔͙ͤ͊͟͡Φ 

оΦ ˽ͦͨͯ͡Ύ͙ͪ͊͘ͼ͙Ύ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘ Ϧˮ͔͔ͤͭͪͤͭϦ ͔͙ͫͪ͒ ͔͔͙ͤ͊ͫͤ͡Ύ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚Φ 

пΦ ˿͙͔ͦ͒͊ͤ͘ ͍ ͔͙͔ͪͫͨͯ͋͟͡ ͔ͤ͊͒͗ͤ·ͻ ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͻ ͙͔ͫͫͭͣ Ή͔ͭͪͦͤͤ͟͡·ͻ ͔͔͚ͨ͊ͭ͗͡Φ ˽͔͊ͭ͗ͤ͡·͔ ͙͔ͫͫͭͣ· 
Ϧˮ͔͔ͤͭͪͤͭϦ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͚ͫͦ͋ͦ ͭͯ ͙͙͡ ͙ͤͯΌ ͺͦͪͣͯ ͒ͦͫͭͯͨ͊ ;͔͔ͪ͘ Ϧˮ͔͔ͤͭͪͤͭϦ ͟ ͺ͙͍͚ͤ͊ͤͫͦͦ ͙ͤͺͦͪͣ͊ͼ͙͙ 
όͪ͊ͫ;͔ͭͤ·͔ ͫ;͔ͭ͊Σ ͔͙ͪ͒ͭͤ͟·͔ ͊ͪͭ͟· ͙ ͭΦͨΦύΦ 

рΦ ˻͎͙ͪ͊ͤ͊͘ͼ͙Ύ ͫͯ͗͋͡ ͍͙͒ͦͫͭ͊͟Φ ˢ Ήͭͦ - ͭͪ͊ͤͫͨͦͪͭ ͙ ͯͪ͟Έ͔ͪ·Φ ͔͔̉ͪ͘ ͔͔ͤ ͍ͦͣͦ͗ͤͦ͘ ͙ ͦͫͯ΅͔͍͔͙͔ͫͭͤ͡ ͦͨ͊ͭ͡· 
͙ͤ͊͡;ͤ·͙ͣΦ 

6. ˽͔͔͙͔ͪͦ͒ͦͤ͡ ͋͊ͪΈ͔ͪ͊Σ ͍ͫΎ͎͊ͤͤͦͦ͘ ͫ ͍͙ͦͫͨͪΎ͙͔ͭͣ ͨͦͯͨͦ͟͟ ͍ Ϧˮ͔͔ͤͭͪͤͭϦΦ ˤ Ήͭͦͣ ͍͔ͦͨͪͦͫ ͔ͪ΄͊Ό΅͊Ύ ͪͦ͡Έ 
͒ͦ͗ͤ͊͡ ͙͔ͨͪͤ͊͒͗͊ͭ͡Έ ͔͙͎͍ͣ͊ͪͭͤͦ͟·ͣ ͙͙ͯͫ͡Ύͣ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚Σ ͙͊ͤͣ͊͘Ό΅͙ͻͫΎ Ή͔͚ͭͪͦͤͤͦ͟͡ ͔ͦͣͣͪ͟ͼ͙͔͚ ͙ 
͙ͪ͊͘͡;ͤ·ͣ ͔ͪ͊ͣͤ͟͡·ͣ ͙ͦͣͨ͊ͤ͟ΎͣΦ 

тΦ ˿͙͔ͦ͒͊ͤ͘ ͔͊ͦͤͦ͒͊ͭ͘͟͡Έ͚ͤͦ ͋͊͘·Φ ˹͊ ͙͔ͫͦ͒͊ͤ͘ ͎͙͋͊ͦͨͪ͡Ύͭͤ·ͻ ͍͙͚ͯͫͦ͡ ͒͡Ύ ͍͙͙ͪ͊ͭ͘Ύ Ή͔͚ͭͪͦͤͤͦ͟͡ ͔ͦͣͣͪ͟ͼ͙͙ 
͔͔ͭͪ͋ͯͭͫΎ ͔ͨͦ͒͒ͪ͗͊͟ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊Φ ˽ͦ͊͟ ͍ Ήͭͦͣ ͍͔ͦͨͪͦͫ ͔͊ͦͤͦ͒͊ͭ͘͟͡Έ͍ͫͭͦ ͭͦ͡Έͦ͟ ͤ͊;͙͔ͤ͊ͭ ͍͙͍ͪ͊͊ͭ͘ΈͫΎΣ ͻͦͭΎ 
͍ Ήͭͦͣ ͍͔͙͙ͤ͊ͨͪ͊ͤ͡ ͍͔͔͒ͭͫΎ ͔͔͔ͦͨͪ͒ͤͤ͊͡Ύ ͪ͊͋ͦͭ͊Φ ˾͔΄͔͙͔ͤ ͍ͦͨͪͦͫ͊ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ Ύ͍͡Ύ͔ͭͫΎ ͙ͦ͒ͤͣ ͙͘ 
͍͔͚͊͗ͤ΄͙ͻ ͒͡Ύ ͍͚ͨͦ͒ͦͭͦͪͤͦ͡ Ή͔͚ͭͪͦͤͤͦ͟͡ ͔ͦͣͣͪ͟ͼ͙͙Φ ˹͔ ͔͔ͫͪͭ͟Σ ;ͭͦ ͙ͦ͟͡;͔͍ͫͭͦ ͔ͯͣ͡·ͻ ͻ͔͍͊ͪͦ͟ ͍ 
Ϧˮ͔͔ͤͭͪͤͭϦ ͔ͭ͊͗͟ ͔ͤͯͦͤͤͦ͟͡ ͔ͪ͊ͫͭͭΣ ͊͟͟ ͙ ͙ͦ͘΅͔ͪͤͤ·͔ ͫͨͦͫͦ͋· ͍͍͍ͦͪͦͫͭ͊ ͔͔͎͒ͤ ͫ ͔͙ͪ͒ͭͤ͟·ͻ ͊ͪͭͦ͟;͔͟Φ 

уΦ ˽͎͍ͦ͒ͦͭͦ͊͟ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡Φ ̆ͦͭΈ ͙ ͫ;͙͔ͭ͊ͭͫΎΣ ;ͭͦ ͯ ͤ͊ͫ ͒ͦͫͭ͊ͭͦ;ͤͦ ͔ͯͣ͡·ͻ ͎͙͍ͨͪͦͪ͊ͣͣͫͭͦ ͙ ͙͔͔ͤͭͪͤͭ-
͙͚͔͍͒͊ͤͪͦ͘Σ ͍͔ͫ ͔͗ ͙ͻ ͙ͦ͟͡;͔͍ͫͭͦ ͙ ͔ͭͻ͙ͤ;͔͙͚ͫ͟ ͍͔ͯͪͦͤΈ ͎͍͙ͨͦ͒ͦͭͦ͟ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦ ͍·ͫͦ͟Φ 

 пΦмΦпΦ ˽͎ͪͦͪ͊ͣͣ͊ ͍͙͙ͪ͊ͭ͘Ύ ICT ͍  ͔͔ͫͭͦͪ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ 
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 мΦ ˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ ͎ͨͪͦͪ͊ͣͣ͊ ͍͔͔͙ͤ͒ͪͤΎ ICT ͍  ͔ͫͭͦͪ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͔͙͍͔ͨͪ͒ͯͫͣ͊ͭͪ͊ͭ ͔ͫ͒ͯ͡Ό΅͙͔ ͔͙ͨͦ͊͊ͭ͘͟͡Υ 

- млл҈ ͦͣͨ͟ΈΌ͔͙ͭͪ͊͘ͼ͙͙ ΄ͦ͟͡ ˴·͎ͪ·ͫͭ͊ͤ͊͘Σ ͙͘ ͙ͤͻ ͔ͤ ͔͔͔ͣͤ рл҈ ͦͣͨ͟ΈΌ͔ͭͪͤ·͙ͣ ͙͊ͫͫ͊ͣ͟͡ ͫ͊ͣ·ͻ 
͍͔͔ͫͦͪͣͤͤ·ͻ ͔͔͚ͣͦ͒͡Τ 

- ͫ ͔͔͔ͪ͒ͤ ͫͦͦͭͤͦ΄͔͙͔ͤ ͔ͤ ͔͔͋ͦ͡ млл ͯ;͔͙͍ͤͦ͟ ͤ͊ ͙ͦ͒ͤ ͦͣͨ͟ΈΌ͔ͭͪ ͍ ͦ͋΅͔͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ΄ͦ͊͟͡ͻΤ 

- ͨ ͦ͒͟͡Ό;͔͙͔ͤ ͟ Ϧˮ͔͔ͤͭͪͤͭϦ ͔ͤ ͔͔͔ͣͤ рл҈ ͦ͋΅͔͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ΄ͦ͟͡ ˴·͎ͪ·ͫͭ͊ͤ͊͘Τ 

- ͦ ͫͤ͊΅͔͙͔ͤ ͍͔ͫͻ ͍͍ͯͦ͘ ͍͔͔͚ͫͦͪͣͤͤͦ ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͔ͭͻ͙͚ͤͦ͟ ͙ ͚ͨͦͤͦ͡ ͙͔͎ͤͭͪ͊ͼ͙͙ ICT ͍  ͨͪͦͼ͔ͫͫ ͦ͋ͯ;͔͙ͤΎΤ 

- ͫ ͔͔͔ͪ͒ͤ ͫͦͦͭͤͦ΄͔͙͔ͤ ͨͦ ͍͔ͫͣ ͍ͯ͊ͣ͘ ͔ͤ ͔͔͋ͦ͡ нл ͔͍ͫͭͯ͒ͤͭͦ ͤ͊ м ͦͣͨ͟ΈΌ͔ͭͪΤ 

- ͨͦ͒͟͡Ό;͔͙͔ͤ ͙ ΄͙͔ͪͦͦ͟ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ Ϧˮ͔͔ͤͭͪͤͭϦ ͍͔͙ͫͣ ͍·ͫ΄͙͙ͣ ͯ;͔͋ͤ·͙ͣ ͍͔͔͙͊͒ͤ͘Ύ͙ͣ ό͍ ͍ͦͫͤͦͤͦͣ ͨͦ 
͍·͔͔͒ͤͤ͡·ͣ ͊ͤ͊͊ͣ͟͡ύΦ 

нΦ ˿ͦ͒͊ͭ͘Έ ͙͙ͦͦͪ͒ͤͪͯ͟Ό΅͙͚ ͼ͔ͤͭͪ ͨͦ ͍͔͔͙ͤ͒ͪͤΌ ͙ ͍͙͙ͪ͊ͭ͘Ό ICT ͍  ͔͔ͫͭͦͪ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΦ 

оΦ ̂ͯ͡;΄͙ͭΈ ͊͟;͔͍ͫͭͦ ͙ ͙ͦ͟͡;͔͍ͫͭͦ ͎͍͙ͨͦ͒ͦͭͦ͟ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ ͨͦ ICTΣ ͙͍ͦ͋ͪ͊ͭ ͔ͦͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͤ͊ ͎͍ͨͦ͒ͦͭͦͯ͟ ͙ 
͊͟;͔͍ͫͭͦ ͯ;͔͋ͤ·ͻ ͎ͨͪͦͪ͊ͣͣΦ 

пΦ ˾͊ͫ΄͙͙ͪͭΈ ͔ͫͭΈ ͼ͔͍ͤͭͪͦ ͙ ͔͔͙͚ͨͦ͒ͪ͊͒ͤ͘͡ ͙͎͒ͫͭ͊ͤͭͤͦͦ ͦ͋ͯ;͔͙ͤΎ ͍ ͍ͯ͊͘ͻ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͍͔͔ͫͦͪͣͤͤ·ͻ 
͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͙ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Φ 

рΦ ̂ͯ͡;΄͙ͭΈ ͊͟;͔͍ͫͭͦ ͎͍͙ͨͦ͒ͦͭͦ͟ ͙ ͔͔͎͍͙ͨͪͨͦ͒ͦͭͦ͟ ͯ ;͙͔͔͚ͭ͡ ͨͦ ͙ͤͺ͙͔ͦͪͣ͊ͭ͟ ͒͡Ύ ΄ͦ͟͡Φ 

сΦ ˽͔͙͍ͪ͒ͯͫͣ͊ͭͪ͊ͭΈ ͼ͔͔͍͔ͦ͡ ͍·͔͔͙͔͒ͤ͡ ͔͔͎͒ͤ ͙͘ ͍͔ͫͻ ͙ͫͭͦ;͙͍ͤͦ͟ ͺ͙͙͍͙ͤ͊ͤͫͪͦ͊ͤΎ ͤ͊ ͍͔͔͙͔ͤ͒ͪͤ ͙ ͍͙͙͔ͪ͊ͭ͘ 
ICT ͍ ͔͔ͫͭͦͪ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΦ ˤ͍͔͙ͫͭ ͦͭ;͔ͭͤͦͫͭΈ ͨͦ ͪ͊ͫͻͦ͒͊ͣ ͤ͊ ͙͔͔͙͔ͨͪͦ͋ͪͭͤ ͙ ͔͙͔ͫͦ͒ͪ͗͊ͤ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͙ 
͎ͨͪͦͪ͊ͣͣͤ·ͻ ͔͍ͫͪ͒ͫͭ ICT. 

тΦ ˿ͦ͒͊ͭ͘Έ ͤ͊ͼ͙ͦͤ͊͡ΈͤͯΌ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡ΈͤͯΌ ͔ͫͭΈ ͫ ͺͯͤ͟ͼ͙Ύ͙ͣ ͍͚͔ͨͪͦ͊͒ͪ͊ Ϧˮ͔͔ͤͭͪͤͭϦΦ 

уΦ ˭͍͔͊ͪ΄͙ͭΈ ͙͔ͫͦ͒͊ͤ͘ ˮ˿̂˻Σ ͙͚͒ͫͭ͊ͤͭͤͦ ͔͙ͫͭ ͔͔͎͍͙ͨͪͨͦ͒ͦͭͦ͟ ͙ ͍ͨͦ·΄͔͙ͤΎ ͍͙͊͟͡ͺ͙͊͟ͼ͙͙ ͯ;͙͔͔͚ͭ͡ ͔͙ͫͪ͒ͤͻ 
΄ͦ͟͡Φ 

фΦ ˿ͦ͒͊ͭ͘Έ ͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·͔ ͍͔ͫͦͭ· ͨͦ ͊͘΅͙͔ͭ ͙͙͊ͤ͒͒͊ͭͫ͟͟ͻ ͙ ͙͒ͦͭͦͪͫ͟͟ͻ ͙͔͒ͫͫͪͭ͊ͼ͙͚ ͨͦ ͍͔͙ͤ͊ͨͪ͊ͤ͡ΎͣΣ 
͍ͫΎ͊ͤͤ͘·ͣ ͫ ICT. 

млΦ ˾͊ͪ͊͋ͦͭ͊ͭ͘Έ ͍ͤͦ·͔ ͯ;͔͋ͤ·͔ ͎ͨͪͦͪ͊ͣͣ·Σ ͔͙͙ͣͭͦ͒͟ ͙ ͔ͭͻ͎͙͙ͤͦͦ͡ ͦ͋ͯ;͔͙ͤΎ ͯͪͫͯ͟ Ϧˮͤͺ͙ͦͪͣ͊ͭ͊͟Ϧ ͍ ΄ͦ͊͟͡ͻΣ 
͍ͯ͊͘ͻ ͙ ͎͙͒ͪͯͻ ͯ;͔͋ͤ·ͻ ͍͔͔͙͚͊͒ͤ͘Φ 

ммΦ ˿ͦ͒͊ͭ͘Έ ͍ͤͦ·͔ ͯ;͔͋ͤ·͔ ͙ ͯ;͔͋ͤͦ-͔͙ͣͭͦ͒;͔͙͔ͫ͟ ͙ͨͦͫͦ͋Ύ ͍ ͍͔͍͙͙ͫͦͦͭͭͫͭ ͫ ͍ͤͦ·͙ͣ ͯ;͔͋ͤ·͙ͣ ͙ͨ͊ͤ͊ͣ͡ ͙ 
͎͙ͨͪͦͪ͊ͣͣ͊ͣΣ ͍ ͭͦͣ ;͙͔ͫ͡ ͍ Ή͔͚ͭͪͦͤͤͦ͟͡ ͺ͔ͦͪͣΦ 

мнΦ ˢ͙͍͙͙͍ͭͪͦ͊ͭ͘͟Έ ͪ͊͋ͦͭ· ͨͦ ͙ͫͦ͒͊ͤ͘Ό Ή͔ͭͪͦͤͤ͟͡·ͻ ͙͙͔͋͋ͦͭ͟͡Σ ͙͔ͣΌ΅͙ͻ ͒ͦͫͭͯͨ ͟ Ϧˮ͔͔ͤͭͪͤͭϦ ͙ ͙͍ͣͪͦ·ͣ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͣ ͔ͪͫͯͪͫ͊ͣ ͍ ͯ;͔͋ͤ·ͻ ͍͔͔͙͊͒ͤ͘Ύͻ ͙ ͤ͊ͯ;ͤ·ͻ ͯ;͔͔͙ͪ͗͒ͤΎͻΦ 

 пΦмΦрΦ ˽͎ͪͦͪ͊ͣͣ· ͍ ͙ͦ͋͊ͫͭ͡ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ 

 ʕ  ͼ͔͡Ύͻ ͍͔͔͙ͤ͒ͪͤΎ ͍͔͚ͤͦ΄͙ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍ ͙͔͔ͫͫͭͣ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ 
ͪ͊ͪ͊͋ͦͭ͊ͤ͘· ͔ͨͪͦͭ͟· ͦͤ͟ͼ͔ͨͼ͙͚Υ 

- ˴ ͦͤͼ͔ͨͼ͙Ύ ͍͙͙ͪ͊ͭ͘Ύ ͔͔͔͙ͭͣ͒͡ͼ͙ͤ· ͍ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡ ͤ͊ нллм-нллр ͎ͦ͒·Τ 

- ˴ ͦͤͼ͔ͨͼ͙Ύ ͍͙͙ͪ͊ͭ͘Ύ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͙͔ͫͫͭͣ· ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ͤ͊ нллм-нллр ͎ͦ͒·Φ 

˨͊ͤͤ·͔ ͦͤ͟ͼ͔ͨͼ͙͙ ͊͊͒͘͟͡·͍͊Όͭ ͍ͦͫͤͦͯ ͒͡Ύ ͍͙͙ͪ͊ͭ͘Ύ ͍ ͒͊͡Έ͔͚ͤ΄͔ͣ ͔ͫ͒ͯ͡Ό΅͙ͻ ͎ͨͪͦͪ͊ͣͣ ͍ ͙ͦ͋͊ͫͭ͡ 
͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΥ 

ˢΦ ͔͔͍͙͔́ͦ͋ͪ͊ͦ͊ͤ͘͡Υ 

- ͒ ͙ͫͭ͊ͤͼ͙͔ͦͤͤͦ ͦ͋ͯ;͔͙͔ͤ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡Σ ͔͍ͫͭͯ͒ͤͭͦ ͙ ͎͙͒ͪͯͻΤ 

- ͨ ͎ͪͦͨ͊͊ͤ͒͊ ͍͎͒ͦͪͦͦͦ͘ ͦ͋ͪ͊͊͘ ͙͙͗ͤ͘Φ 

ˣΦ ͔͔͔͙́ͣ͒͡ͼ͙ͤ͊ ͙͙͡ ͙͔ͦ͊͊ͤ͘͟ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙ ͤ͊ ͪ͊ͫͫͭͦΎ͙͙ͤΥ 

- ͙ ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͒͡Ύ ͔ͦ͋ͣͤ͊ ͙ͤͺͦͪͣ͊ͼ͙͔͚ ͨͦ ͙͎͙͔͒͊ͤͦͫͭ͟Σ 
͔͡;͔͙ͤΌ ͙ ͨͪͦͺ͙͙͔͊ͭ͟͟͡ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͙ ͍ͭͪ͊ͣΦ ˻ͤ͊ ͔ͭ͊͗͟ ͍͟͡Ό;͔͊ͭ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡Σ ͦͼ͔ͤͯ͟ ͙ ͍ͨͦ·΄͔͙͔ͤ 
͍͙͊͟͡ͺ͙͊͟ͼ͙͙ ͙͍ͪ͊͋ͦͭͤͦ͟ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΦ 

ˤΦ ͔͔͙́ͣ͊ͭ͊͟͡ ͒͡Ύ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͨͦ ͍ͦͨͪͦͫ͊ͣ ͍͒ͦͪͦ͘ΈΎΣ ͍͟͡Ό;͊Ό΅͊ΎΥ 

- ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭͦ ͙ ͍ͫΎ͙͘ ͔ͣ͗͒ͯ ͔ͦͭ͒͡Έͤ·͙ͣ ͔ͫͨͼ͙͙͙͊ͫͭ͊ͣ͡ ͙ ͼ͔͙ͤͭͪ͊ͣ ͒͡Ύ ͔ͦ͋ͣͤ͊ ͙͔͒Ύ͙ͣΣ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ 
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͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͙ ͒ͦͫͭͯͨ͊ ͟ ͙ͫͭͦ;͙ͤ͊ͣ͟ ͙ͤͺͦͪͣ͊ͼ͙͙Σ ͙͚ͤ͊ͤ͘ ͙ ͍͙͊͟͡ͺ͙ͼ͙͍ͪͦ͊ͤͤ·ͣ ͍͔ͫͦͭ͊ͣΤ 

- ͪ ͍͙͙͔͊ͭ͘ ͍ͤͦ·ͻ ͔͔͙ͭͣ͊ͭ͡;͔͙ͫ͟ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙ ͙͔͙͚ͨͪͦ͗ͤ͡Φ 

˥Φ ͔͔͙́ͣ͊ͭ͊͟͡ ͒͡Ύ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙ͫͯ͗͋͊ͣ͡ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΥ 

- ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͒͡Ύ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡ΎΣ ͍͔͔͙ͤ͒ͪͤΎΣ 
ͺ͙͙͍͙ͤ͊ͤͫͪͦ͊ͤΎ ͙ ͦͼ͔͙ͤ͟ ͦͤͭͪͦ͟͡Ύ ͤ͊͒ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ͙ͣΣ ͊ ͔ͭ͊͗͟ ͊͟;͔͍ͫͭ͊Σ ͦ͋Ά͔ͣ͊ ͙ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ 
ͦ͊͘͟·͍͔͚͊ͣͦ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙Φ ˨͊ͤͤ·͚ ͍͙͒ ͔͔͙͙ͭͣ͊ͭ͟͡ ͔ͭ͊͗͟ ͊͘͟͡Ό;͔͊ͭ ͍ ͔͔ͫ͋ ͤ͊͒ͦͪ͘ ͙ ͙͙͎ͣͦͤͭͦͪͤ 
ͺ͍͊ͭͦͪͦ͟Σ ͔͔ͦͨͪ͒͡ΎΌ΅͙ͻ ͍͒ͦͪͦ͘Έ͔Σ ͔ͭ͊͗͟ ͊͟͟ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ ;͔͍͔ͦ͡;͔͙͙ͫͣ͟ ͙ ͔ͭͻ͙ͤ;͔͙͙ͫͣ͟ ͔͙ͪͫͯͪͫ͊ͣΦ 

 пΦмΦсΦ ˾͍͙͙͔͊ͭ͘ ICT ͍  ͎͊ͪ͊ͪͤͦͣ ͔͔ͫͭͦͪ͟ 

 ˽ ͎͚ͪͦͪ͊ͣͣͦ ͍͙͙ͪ͊ͭ͘Ύ ICT ͍  ͎͊ͪ͊ͪͤͦͣ ͔͔ͫͭͦͪ͟ ͔͙͍͔ͨͪ͒ͯͫͣ͊ͭͪ͊ͭͫΎΥ 

- ͍ ͔͔͙͔ͤ͒ͪͤ ͎ͨͪͦͪ͊ͣͣ· ͨͦ ͙͔͔͙ͨͪͣͤͤΌ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͒͡Ύ ͍͙͙ͪ͊ͭ͘Ύ ͎ͨͪͦͪ͊ͣͣ ˴ˢ˾ˮ˿ ͙ {LaL{Τ 

- ͪ͊ͪ͊͋ͦͭ͊͘͟ ͍ нллм ͎ͦ͒ͯ ͦͤ͟ͼ͔ͨͼ͙͙ ͙ ͫͭͪͯͭͯͪ͟· ͙ͫͦ͒͊ͤ͘Ύ ͔͙ͣͦ͒͡ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͣ 
͙͍͍ͨͪͦͦ͒ͫͭͦͣ͘Σ ͍͟͡Ό;͊Ό΅͔͚ ͙͋ͦ͟͡ ͪ·ͤͦ;͚ͤͦ ͙ͤͺͦͪͣ͊ͼ͙͙Σ ͦͼ͔͙ͤ͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͎ͫͭͤͤͦͦ ͔ͨͦͭͤͼ͙͊͊͡ 
͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͙ ͔ͪ͊ͣ͘΅͔͙ͤΎ ͍͊͊ͦ͘͘͟ ͤ͊ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͫ ͎͙͔͚͊ͪ͊ͤͭ ͫ͋·ͭ͊Τ 

- ͍͔͊ͪ͘΄͔͙͔ͤ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͍ нллм ͎ͦ͒ͯ ͒͡Ύ ͍͎ͦ͒ͤͦͦ ͻͦ͘Ύ͚͍ͫͭ͊ ͙ ͤ͊;͊ͦ͡ ͦͨ·͚ͭͤͦ Ήͫͨͯ͊ͭ͊͟͡ͼ͙͙ ͎ͨͪͦͪ͊ͣͣ· ͨͦ 
͙ͫͦ͒͊ͤ͘Ό ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͍͔ͫͦͭͯΌ΅͔͚ ͙͔ͫͫͭͣ· ͨͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ό ͍͔ͨͦͪͻͤͦͫͭͤ·ͻ ͙ ͔ͨͦ͒ͣͤ͘·ͻ ͍ͦ͒Τ 

- ͤ͊;͊ͦ͡ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͙ ͍͔͔͙ͤ͒ͪͤΎ ͍ нллн ͎ͦ͒ͯ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͍͔ͫͦͭͯΌ΅͙ͻ ͙͔ͫͫͭͣ ͒͡Ύ ͍·͋ͦͪ͊ ͍·͎ͦ͒ͤ·ͻ 
ͯ͟͡ΈͭͯͪΣ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ ͙ͦͨͭͣ͊͡Έ͎ͤͦͦ ͍͔͔͔͙ͦ͒ͦͪ͊ͫͨͪ͒ͤ͡Ύ ͙ ͍͙ͨͪ͊͡Έ͚ͤͦ ͎͔͊ͪͦͭͻ͙͙ͤ͟ ͍ ͼ͔͡Ύͻ ͔͔ͦ͋ͫͨ;͔͙ͤΎ 
Ή͎ͫͨͦͪͭͤͦͦ͟ ͊͟;͔͍ͫͭ͊ ͒͡Ύ ͍͔ͫͦ͒͊͊ͣ͘·ͻ ͍͔͔ͨͦͫͣͫͭͤͦ ͍ ˴·͎ͪ·͔ͫͭ͊ͤ͘ ˢͫͫͦͼ͙͊ͼ͙͚ ͍ͦ͒ͦͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Φ 

 пΦмΦтΦ ˾͍͙͙͔͊ͭ͘ ICT ͍  ͫͦͼ͙͊͡Έ͚ͤͦ ͫͺ͔͔ͪ 

 ˽ ͙͔͔͙͔ͪͣͤͤ ICT ͙ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣ ͙͍ͨͪ͊ͤͦ͘ ͔͚͍͍ͫͦ͒ͫͭͦ͊ͭΈ ͔͙ͪ͊͊͘͡ͼ͙͙ ˴͔͚ͦͣͨͫͤͦ͟͡ ͍ͦͫͤͦ· 
͍͙͙ͪ͊ͭ͘Ύ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͙ ͔͔ ͍͚ͫͦͫͭ͊ͤͦ ;͙͊ͫͭ - ˹͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͔͎͙͙ͫͭͪ͊ͭ ͫͦͪ͊͟΅͔͙ͤΎ ͔͙͋͒ͤͦͫͭΦ 
˽͎͚ͪͦͪ͊ͣͣͦ ͍͙͙ͪ͊ͭ͘Ύ ICT ͍  ͫͦͼ͙͊͡Έ͚ͤͦ ͫͺ͔͔ͪ ͔͙͍͔ͨͪ͒ͯͫͣ͊ͭͪ͊ͭͫΎΥ 

- ͙͔ͫͦ͒͊ͤ͘ ͙ ͙͔͔͙͔ͨͪͣͤͤ ͤ͊ ͍͔͔ͫͦͪͣͤͤ·ͻ ICT ͍͙͚ͪ͊ͭͦ͘ ͙͔ͫͫͭͣ· ͍͋͊ͤͦ͟ ͒͊ͤͤ·ͻ ͙ ͎͔͙ͦͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣ 
͍͔͙ͯͨͪ͊ͤ͡Ύ ͍ ͊͟;͔͍͔ͫͭ Ήͺͺ͔͙͍͎ͭͤͦͦ͟ ͙͔ͤͫͭͪͯͣͤͭ͊ ͙͙͎ͣͦͤͭͦͪͤ͊ ͙ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͙ͨͪͤΎ͙ͭΎ ͍ͦ͋ͦͫͤͦ͊ͤͤ·ͻ 
͍͔ͯͨͪ͊ͤ͡;͔͙ͫ͟ͻ ͔ͪ΄͔͙͚ͤ ͤ͊ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤͦͣ ͙ ͔͎͙ͪͦͤ͊͡Έͤͦͣ ͍ͯͪͦͤΎͻ ͍  ͼ͔͡Ύͻ ͫͦͪ͊͟΅͔͙ͤΎ ͔͙͋͒ͤͦͫͭΤ 

- ͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͍͔͔͙ͨͪͦ͒ͤΎ ͙͍͚͊ͭͤͦ͟ ͙͙͙ͨͦͭ͟͡ ͍ ;͙͊ͫͭ ͪ͊ͫͻ͍ͦ͒ͦ ͤ͊ ͫͦͼ͙͊͡Έͤ·͔ ͤͯ͗͒·Σ 
͔͙ͪ͊͊͘͡ͼ͙Ό ͎ͨͪͦͪ͊ͣͣ ͫͦͪ͊͟΅͔͙ͤΎ ͔͙͋͒ͤͦͫͭ ͙ ͫͦͼ͙͊͡Έ͚ͤͦ ͊͘΅͙ͭ·Φ ˿͙͔ͦ͒͊ͤ͘ ͙ ͍͔͙͔ͦͫͦͤ ͎͙ͦͪ͊ͤ͊ͣ 
͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͎͔͙ͦͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͒͡Ύ ͙͙͎ͣͦͤͭͦͪͤ͊ ͫͦͼ͙͊͡Έ͚ͤͦ ͫͺ͔ͪ·Σ 
͍·ͨ͊ͭ͡· ͔͙͚ͨͤͫΣ ͙͚ͨͦͫͦ͋Σ ͚͊ͪ͊͋ͦͭͤͦ͘ ͨ͊ͭ͡· ͙ ͙ͨͪͤΎ͙͔ͭ Ήͺͺ͔͙͍ͭͤ͟·ͻ ͔ͪ΄͔͙͚ͤΣ ͍͔ͤ͊ͨͪ͊ͤͤ͡·ͻ ͤ͊ ͔͙͔ͯͫͭͪ͊ͤͤ 
͍͙ͦͭͫͭ͊͊ͤΎ ͔͎͙͍ͪͦͤͦ ͙ ͫͦͪ͊͟΅͔͙ͤΌ ͍ͯͪͦͤΎ ͔͙͋͒ͤͦͫͭΤ 

- ͍͔͔͙͔ͤ͒ͪͤ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ICT ͔ͨͪͫͦͤ͊͡Έͤ·ͻ ͙͔͙͒ͤͭͺ͙͊͟ͼ͙ͦͤͤ·ͻ ͔͍ͤͦͣͪͦ ό˽ˮ˹ύ ͒͡Ύ ͍͔ͫͻ ͎ͪ͊͗͒͊ͤ ͙ 
ͫͦͼ͙͊͡Έͤ·ͻ ͍ͨ͊ͫͨͦͪͭͦ ͔͔͚ͫͣ ͒͡Ύ ͍ͨͦ·΄͔͙ͤΎ ͔͚͊͒ͪͫͤͦ ͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡ ͫͦͼ͙͊͡Έ͚ͤͦ ͊͘΅͙ͭ·Τ 

- ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͒ͦͫͭͯͨ͊ ͔͔͙ͤ͊ͫͤ͡Ύ ;͔͔ͪ͘ ͔͔͔ͪ͊ͫͨͪ͒ͤͤͯ͡Ό ͔ͫͭΈ ͼ͔͍ͤͭͪͦ ͙ͦ͋ͪ͊͋ͦͭ͟ ͒͊ͤͤ·ͻ ͙ ͦ͋΅͔͍͔ͫͭͤͤ·͔ 
ͼ͔ͤͭͪ· ͒ͦͫͭͯͨ͊ ͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͣ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͣ ͔ͪͫͯͪͫ͊ͣΤ 

- ͪ ͊ͪ͊͋ͦͭ͊͘͟ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͙͔ͫͫͭͣ· ͍͔͙ͯͨͪ͊ͤ͡Ύ Ϧ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘-͊ͤ͘ΎͭͦͫͭΈϦΤ 

- ͍͍͔ͦ͡;͔͙͔ͤ ˹˽˻ ͍ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΣ ͍͔ͤ͊ͨͪ͊ͤͤͯ͡Ό ͤ͊ ͔ͨͦ͒͒ͪ͗ͯ͟ ͔͋͒ͤ·ͻ ͔͍ͫͦ͡ ͔͔͙ͤ͊ͫͤ͡ΎΣ ͔͚͍͙͔ͫͦ͒ͫͭ ͍͙͙ͪ͊ͭ͘Ό 
͔͍ͨ͊ͪͭͤͪͫͭ͊ ͔ͣ͗͒ͯ ͍͙͔ͨͪ͊ͭ͡Έ͍ͫͭͦͣ ͙ ˹˽˻Φ 

όˤ ͔ͪ͒͊͟ͼ͙͙ ͍͔͙ͨͦͫͭ͊ͤͦͤ͡Ύ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ˴˾ ͦͭ мм ͍͎͊ͯͫͭ͊ нллс ͎ͦ͒͊ b ртоύ 

 пΦмΦуΦ ˾͍͙͙͔͊ͭ͘ ICT ͍  ͙͔ͫͭͪͦͭ͡Έͤͦͣ ͔͔ͦͣͨͫ͟͟͡ 

 ˽ ͎ͪͦͪ͊ͣͣ͊ ͍͙͙ͪ͊ͭ͘Ύ ICT ͍ ͊ͪͻ͙͔ͭͭͯͪͤͦ͟-͙͔ͫͭͪͦͭ͡Έͤͦͣ ͔͔ͦͣͨͫ͟͟͡ ͔͙͍͔ͨͪ͒ͯͫͣ͊ͭͪ͊ͭ ͙͔ͫͦ͒͊ͤ͘ ͔͍͚ͦͭͪ͊ͫͦ͡ 
͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͔͙ͫͭ ͙ ͨͦΉ͔ͭ͊ͨͤͦ ͍͔͔͙͔ͤ͒ͪͤ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͔ͨͯͭͣ ͙ͫͦ͒͊ͤ͘Ύ ͎ͣͤͦͦͼ͔͔͍͡·ͻ 
͍͔͙ͫͦͣͫͭͣ·ͻ ͎ͨͪͦͪ͊ͣͣͤͦ-͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͔͍ͦͣͨͫͦ͟͟͡Σ ͔ͨͪͦ͋ͣͤͦ͡-͙͔͙͍ͦͪͤͭͪͦ͊ͤͤ·ͻ ͋͊͘ ͨͦ ͙͙͔ͨͪͦͪͭͭͤ·ͣ 
͍͔͙ͤ͊ͨͪ͊ͤ͡ΎͣΣ ͊ ͔ͭ͊͗͟ Ή͔ͫͨͪͭͤ͟·ͻ ͙͔ͫͫͭͣ ͤ͊ ͙ͻ ͍͔ͦͫͤͦΦ 

˽͎͚ͪͦͪ͊ͣͣͦ ͍͙͙ͪ͊ͭ͘Ύ ICT ͍  ͊ͪͻ͙͔ͭͭͯͪͤͦ͟-͙ͫͭͪͦ ͔ͭ͡Έͤͦͣ ͔͔ͦͣͨͫ͟͟͡ ͔͙͍͔ͨͪ͒ͯͫͣ͊ͭͪ͊ͭͫΎΥ 

- ͫ ͙͔ͦ͒͊ͤ͘ ͎͔͙ͦͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣΤ 

- ͫ ͙͔ͦ͒͊ͤ͘ ͙͍ͦͪͨͦͪ͊ͭͤ͟·ͻ ͔͔͚ͫͭΤ 

- ͙ ͔͎ͤͭͪ͊ͼ͙Ύ ͍ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͔ ͦͣͨ͟ΈΌ͔ͭͪͤ·͔ ͔͙ͫͭΤ 
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- ͫ ͙͔ͦ͒͊ͤ͘ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͙͔ͫͫͭͣ· ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ Ϧ˿͙͔ͭͪͦͭ͡Έ͍ͫͭͦϦΦ 

˹͊ ͍͔ͦͫͤͦ ͔͙ͪ͊͊͘͡ͼ͙͙ ͙͍͔͔ͨͪ͒ͤͤ·ͻ ͍͔͙͚ͤ͊ͨͪ͊ͤ͡ ͍͙͙ͪ͊ͭ͘Ύ ICT ͔͎͔ͨͪ͒ͨͦ͊͊ͭͫ͡Ύ ͔͙ͪ͊͊͘͡ͼ͙Ύ ͔͙͙ͫͪ ͔͍ͨͪͦͭͦ͟Σ 
͙ͭ͊͟ͻΣ ͊͟͟Υ 

- Ή͔ͭͪͦͤͤͦ͟͡-͎͊ͪͭͦͪ͊͟ͺ͙;͔ͫ͊͟Ύ ͙͔ͫͫͭͣ͊ ͔͔ͤ͊ͫͤͤ͡·ͻ ͔ͣͫͭΤ 

- ͎ ͙͔ͪ͊͒ͦͫͭͪͦͭ͡Έͤ·͚ ͊͒͊ͫͭͪ͟Σ ͍͟͡Ό;͊Ύ ͔͔ͣ͘͡Έͤ·͚Τ 

- ͨ ͔͔͍ͪͦ͒ ͍ Ή͔ͭͪͦͤͤ͟͡·͚ ͍͙͒ ͍͔͚ͫ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙ ͊ͪͻ͙͔ͭͭͯͪͤͦ͟-͙ͫͭͪͦ ͔ͭ͡Έ͚ͤͦ ͫͺ͔ͪ·Φ 

 пΦмΦфΦ ˾͍͙͙͔͊ͭ͘ ICT ͍  ͙͔͔ͫͫͭͣ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͔͎͙ͪͫͭͪ͊ͼ͙͙ ͍ͨͪ͊ ͤ͊ ͔͍͙͙͔ͤ͒͗ͣͦ ͙ͣͯ΅͔͍ͫͭͦ 

 ʕ ͔͔͙͔ͤ͒ͪͤ ͔͔͙͍ͨͪͫͨͭͤ͟·ͻ ICT ͍ ͫͺ͔͔ͪ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͔͎͙ͪͫͭͪ͊ͼ͙͙ ͍ͨͪ͊ ͤ͊ ͔͍͙͙͔ͤ͒͗ͣͦ ͙ͣͯ΅͔͍ͫͭͦ 
͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͒͡Ύ ͙ͫͦ͒͊ͤ͘Ύ Ήͺͺ͔͙͍͚ͭͤͦ͟ ͙͔ͫͫͭͣ· ͔͎͙ͪͫͭͪ͊ͼ͙͙ ͫ ͼ͔͡ΈΌ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͎͙͍͚͊ͪ͊ͤͭͪͦ͊ͤͤͦ ͊͘΅͙ͭ· 
͍ͨͪ͊ ͍͔͙͍ͫͦ͋ͫͭͤͤͦ͟ ͙ ͍͔͍͔͔͎ͫͦͪͣͤͤͦͦ ͔͍͔͙ͨͪ͒ͦͫͭ͊ͤ͡Ύ ͔͚ͤ͊͒͗ͤͦ ͙ͤͺͦͪͣ͊ͼ͙͙ ͦ ͔͎͙͙͍͊ͪͫͭͪͪͦ͊ͤͤ͘·ͻ ͍ͨͪ͊͊ͻ 
ͤ͊ ͔͍͙͙͔ͤ͒͗ͣͦ ͙ͣͯ΅͔͍ͫͭͦ ͎ͦͪ͊ͤ͊ͣ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͍͙͊ͫͭ͡ ͙ ͔͎ͣͫͭͤͦͦ ͍͔͙ͫ͊ͣͦͯͨͪ͊ͤ͡ΎΣ ͍͔ͫͣ ͯ;͙͊ͫͭͤ͊ͣ͟ 
ͪ·ͤ͊͟ ͔͍͙͙͙ͤ͒͗ͣͦͫͭΦ 

˻͍ͫͤͦͤ·͔ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͍͙͙ͪ͊ͭ͘Ύ ICT ͍ ͙͔͔ͫͫͭͣ ˥͔͎͙ͦͫͪͫͭͪ͊ ͔͍͔ͨͪ͒ͫͭ͊ͤ͡· ͍ ˴ͦͤͼ͔ͨͼ͙͙ ͙ͫͦ͒͊ͤ͘Ύ ˩͙͚͒ͤͦ 
͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͙͔ͫͫͭͣ· ͨͦ ͔͍͙͙͙ͤ͒͗ͣͦͫͭ ό˩ˮ˿˹ύΣ ͚ͪ͊ͪ͊͋ͦͭ͊ͤͤͦ͘ ͍ ͪ͊ͣ͊͟ͻ ˽͔ͪͦͭ͊͟ Ϧ˾͔͎͙ͫͭͪ͊ͼ͙Ύ ˭͔͙ͣ͡ ͙ 
˹͔͍͙͙͎͒͗ͣͦͦ ͙ͣͯ΅͔͍ͫͭ͊Ϧ ˤ͔͙͎ͫͣͪͤͦͦ ˣ͊ͤ͊͟Φ 

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͔͍ͨͪ͒ͦ·ͻ ICT ͍͙ͨͦͦͭ͘͡ ͫͦ͒͊ͭ͘Έ ͙ ͍͔͙ͫͭ ͔͙͒ͤ·͚ ͍͙͙͍͊ͭͦͣ͊ͭͪͦ͊ͤͤ͘·͚ ͔͔ͪͫͭͪ ͍ͨͪ͊ ͤ͊ 
͔͍͙͙͔ͤ͒͗ͣͦ ͙ͣͯ΅͔͍ͫͭͦ ͨͦ ͍͔͚ͫ ͔͙͙͙ͭͪͪͭͦͪ ˴·͎ͪ·ͫͭ͊ͤ͊͘Σ ͔͍͙ͨͪ͒ͦͫͭ͊ͭΈ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͒͡Ύ Ήͺͺ͔͙͍͎ͭͤͦͦ͟ 
͍͙͙͍͎͊ͭͦͣ͊ͭͪͦ͊ͤͤͦͦ͘ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͔ͦ͋ͣͤ͊ ͍ ͫͺ͔͔ͪ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͔͎͙ͪͫͭͪ͊ͼ͙͙ ͍ͨͪ͊ ͤ͊ ͔͍͙͙͔ͤ͒͗ͣͦ 
͙ͣͯ΅͔͍ͫͭͦΣ ͍͙ͨͦͦͭ͘͡ ͯͨͦͪΎ͒ͦ;͙ͭΈ ͙͔ͫͫͭͣͯ ͯ;͔ͭ͊ ͦ͋Ά͔͍ͭͦ͟ ό͔͙͙͒ͤͼύ ͙ ͫͯ͋Ά͔͍ͭͦ͟ ό͍͔͔͚ͨͪ͊ͦͦ͋͊͒͊ͭ͡͡ύ 
͔͍͙͙͎ͤ͒͗ͣͦͦ ͙ͣͯ΅͔͍ͫͭ͊Φ 

˴͔ͪͦͣ ͎ͭͦͦΣ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ ͙͔ͫͫͭͣ͊ ͔͍͙ͨͪ͒ͦͫͭ͊ͭ ͨͦͫͭͦΎͤͤͦ ͍ͦ͋ͤͦ͡Ύ͔ͣͯΌ ͋͊ͯ͘ ͒͊ͤͤ·ͻ ͨͦ ͔͍͙͙͙ͤ͒͗ͣͦͫͭ ͍ 
ͺ͙ͫ͊͟͡Έͤ·͔ ͎ͦͪ͊ͤ· ͒͡Ύ ͼ͔͔͚͡ ͎͔͙ͤ͊ͦͦͦ͋ͦ͗ͤ͡͡ΎΣ ;ͭͦ ͍͙ͫͭ͊ͤͦͭͫΎ ͔ͦͫͦ͋ͤͤͦ ͊ͭͯ͊͟͡Έͤ·ͣ ͍ ͍ͫΎ͙͘ ͫ ͍͍͔͔͙͔͒ͤͣ 
͎ͤ͊ͦ͊͡ ͤ͊ ͔͍͙͙ͤ͒͗ͣͦͫͭΈΦ 

˿͎ͦ͊ͫͤͦ͡ ͦͤ͟ͼ͔ͨͼ͙͙Σ ˩ˮ˿˹ ͍ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡ ͔͋ͯ͒ͭ ͫͦ͒͊ͤ͊͘ ͊͟͟ ͔ͭͪͻ͍͔͍ͯͪͦͤ͊Ύ ͙͔ͫͫͭͣ͊ ͤ͊ ͍͔ͦͫͤͦ 
͔͙͚͒ͤͦ ͔͙͙ͭͪͪͭͦͪ͊͡Έͤͦ-͔͔͔͚ͪ͊ͫͨͪ͒ͤͤͦ͡ ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͔͙ͫͭΣ ͍ͫΎ͘·͍͊Ό΅͔͚ ͍͔ͫ ͔͔͙ͨͦ͒ͪ͊͒ͤ͘͡Ύ ͙͔ͫͫͭͣ· 
͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͔͎͙ͪͫͭͪ͊ͼ͙͙ ͍ͨͪ͊ ͤ͊ ͔͍͙͙͔ͤ͒͗ͣͦ ͙ͣͯ΅͔͍ͫͭͦ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͍͔͔ͫͦͪͣͤͤ·ͻ ICTΣ ͔͍ͣͭͦ͒ͦ ͙ 
͔͍ͫͪ͒ͫͭ ͫ͋ͦͪ͊Σ ͙ͦ͋ͪ͊͋ͦͭ͟ ͙ͤͺͦͪͣ͊ͼ͙͙Φ 

˽͔͔͙͍͚ͪͫͨͭͦ͟ ͍͙͙ͪ͊ͭ͘Ύ ˩ˮ˿˹ Ύ͍͡Ύ͔ͭͫΎ ˥ˮ˿ ͦ ͔͔ͣ͘͡Σ ͙͔ͫͦ͒͊ͤ͘ ͚ͦͭͦͪͦ͟ ͍ͦͣͦ͗ͤͦ͘ ͨͦ ͔͔ͣͪ ͨͦͯ͡;͔͙ͤΎ ͭͦ;ͤ·ͻ 
͎͔͎ͦͪ͊ͺ͙;͔͙ͫ͟ͻ ͒͊ͤͤ·ͻ ͦ͋ ͦ͋Ά͔ͭ͊͟ͻ ͔͍͙͙͙ͤ͒͗ͣͦͫͭ ͙ ͙ͻ ͔͔͍ͨͪͦ͒͊ ͍ ͼ͙ͺ͍ͪͦͯΌ ͺͦͪͣͯΦ 

 пΦнΦ ˥͍͔͔ͦͫͯ͒͊ͪͫͭͤͤͦ ͍͔͙͔ͯͨͪ͊ͤ͡ ͫͺ͔͚ͪͦ ͍͙͙ͪ͊ͭ͘Ύ ICT 

 ˥ ͍͔͔ͦͫͯ͒͊ͪͫͭͤͤͦ ͍͔͙͔ͯͨͪ͊ͤ͡ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͫ ͼ͔͡ΈΌ ͔͙ͪ͊͊͘͡ͼ͙͙ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͙͙͙ͨͦͭ͟͡ ͍ ͚͒͊ͤͤͦ 
͙ͦ͋͊ͫͭ͡Φ 

˹͊ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤͦͣ ͍͔ͯͪͦͤ ͍ ͍͔͍͙͙ͫͦͦͭͭͫͭ ͫͦ ͫͺ͔͙ͪ͊ͣ ͍͔͚ͫͦ ͔͔ͦͣͨͭͤ͟ͼ͙͙ ͺͯͤ͟ͼ͙͙ ͍͔͙ͯͨͪ͊ͤ͡Ύ 
ͦͫͯ΅͔͍ͫͭ͡ΎΌͭͫΎΥ 

- ˽ ͔͙͔ͪ͒ͤͭͦͣ͘ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͙ ͔͎ͦ ˢ͙͙͒ͣͤͫͭͪ͊ͼ͙͔͚Τ 

- ˬ͎ͦͦͪͯ͟ ˴͔͔ͤ΄͔ͣ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͍ ;͙͊ͫͭ ͍͙͙ͪ͊ͭ͘Ύ ͔͊ͦͤͦ͒͊ͭ͘͟͡Έ͍ͫͭ͊ ͍ ͫͺ͔͔ͪ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͙ 
͍͔͙ͯͨͪ͊ͤ͡Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͙ͣ ͔͙ͪͫͯͪͫ͊ͣΤ 

- ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭͦͣ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͍ ;͙͊ͫͭ ͦ͋΅͔͚ ͙ͦͦͪ͒ͤ͊͟ͼ͙͙ ͪ͊͋ͦͭ ͨͦ ͍͔͙ͯͨͪ͊ͤ͡Ό 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͙ͣ ͔͙ͪͫͯͪͫ͊ͣ ͙ ͔͙ͣͭͦ͒;͔͎ͫͦͦ͟ ͔͔ͦ͋ͫͨ;͔͙ͤΎ Ή͙ͭͻ ͪ͊͋ͦͭ ͤ͊ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤͦͣ ͍͔ͯͪͦͤΦ 

˽͙ͪ Ήͭͦͣ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭͦ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Υ 

- ͅ ͙͔ͦͪͣͪͯͭ ͔͙͒ͤͯΌ ͙͙ͨͦͭͯ͟͡ ͙ ͔͔ͦͨͪ͒͡Ύ͔ͭ ͔͎͙ͫͭͪ͊ͭΌ ͍͙͙ͪ͊ͭ͘Ύ ICT ͍  ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡Τ 

- ͟ ͙͙͔ͦͦͪ͒ͤͪͯͭ ͙ ͙͔ͦͤͭͪͦͪͯͭ͟͡ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͎͍ͦͪ͊ͤͦ ͙͙͔ͫͨͦͤͭ͡͡Έ͚ͤͦ ͍͙͊ͫͭ͡ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Τ 

- ͍ ·ͨͦͤ͡Ύ͔ͭ ͺͯͤ͟ͼ͙͙ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͊͊͘͘͟;͙͊͟Τ 

- ͦ ͫͯ΅͔͍ͫͭ͡Ύ͔ͭ ͔ͨͦ͒͒ͪ͗ͯ͟ ͪ·ͤ͊͟ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͍ͨͪͦ͒ͯͭͦ͟ ͙ ͎ͯͫͯ͡Σ ͙͍͙͒͊͟͡ͼ͙Ό ͙ͣͦͤͦͨͦͣ͊͘͡ ͍ Ή͚ͭͦ ͫͺ͔͔ͪΤ 

- ͍͙͍͔ͯͫͭ͊ͤ͊͊ͭ͡ ͨͦͪΎ͒ͦ͟ ͍·͔͔͙͒ͤ͡Ύ ͺ͙͍ͤ͊ͤͫͦ·ͻ ͔͍ͫͪ͒ͫͭ ͙͘ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͋Ό͔͒͗ͭ͊ ͙ ͔͊ͪͯ͋͗ͤ͘·ͻ 
͙͍͔͙ͤͫͭͼ͙͚ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͚͒͊ͤͤͦ ͫͺ͔ͪ·Σ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭ ͦͤͭͪͦ͟͡Έ ͊͘ ͙ͻ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘Τ 

- ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͙͔ͫͦ͒͊ͤ͘Σ ͍͙͙͔ͪ͊ͭ͘ ͙ ͔ͤ͊͒͗ͤͦͫͭΈ ͺͯͤ͟ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ ͦ͋΅͔͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-
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͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣ ͙ ͔͔͚ͫͭΤ 

- ͔͔ͦͨͪ͒͡Ύ͔ͭ ͨͦͪΎ͒ͦ͟ ͙ ͍͙ͯͫͦ͡Ύ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͎͍ͦͪ͊ͤͦ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡ΎΣ 
͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ Ό͙͙ͪ͒;͔͙͙ͫͣ͟ ͙ ͺ͙͙͘;͔͙͙ͫͣ͟ ͙͡ͼ͙͊ͣ ͦ͋΅͔͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦΦ 

˥͍͔͔ͦͫͯ͒͊ͪͫͭͤͤͦ ͍͔͙͔ͯͨͪ͊ͤ͡ ͫͺ͔͚ͪͦ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͍ ͍͔͍͙͙ͫͦͦͭͭͫͭ ͫ ͔͊ͦͤͦ͒͊ͭ͘͟͡Έ͍ͫͭͦͣ 
˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Φ 

˭͔͊ͦͤͦ͒͊ͭ͟͡Έͤ·͔ ͊ͭ͟· ͙͙ͨͪͤͣ͊ΌͭͫΎ ˭͔͊ͦͤͦ͒͊ͭ͟͡Έͤ·ͣ ˿͙͔ͦ͋ͪ͊ͤͣ ˬ͎ͦͦͪͯ͟ ˴͔͔ͤ΄͊ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͙ 
͍͔ͯͭͪ͗͒͊ΌͭͫΎ ˽͔͙͔ͪ͒ͤͭͦͣ͘ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Φ 

˽͔͔͙ͪ͒ͦ͗ͤ͡Ύ ͍ ͍͙͔͒ ͔͍͊ͦͤͦͨͪͦͭͦ͘͟͟ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭͫΎ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭͦͣ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͤ͊ 
͔͙͔ͪ͊ͫͫͣͦͭͪͤ ˬ͎ͦͦͪͯ͟ ˴͔͔ͤ΄͊ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Φ 

ˤ·ͪ͊͋ͦͭͯ͟ ͔͎͙͙ͫͭͪ͊ͭ ͍͙͙ͪ͊ͭ͘Ύ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͍ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͔ͫͨͯ͋͟͡ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭ ˿͍͔ͦͭ ͨͦ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·ͣ ͔ͭͻ͎͙ͤͦͦ͡Ύͣ ͙ͨͪ ˽͔͙͔͔ͪ͒ͤͭ͘ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Φ 

ˮ͙͔ͫͨͦͤͭ͡͡Έͤ·ͣ ͎ͦͪ͊ͤͦͣ ˿͍͔ͦͭ͊ ͨͦ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·ͣ ͔ͭͻ͎͙ͤͦͦ͡Ύͣ ͙ͨͪ ˽͔͙͔͔ͪ͒ͤͭ͘ 
˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ Ύ͍͡Ύ͔ͭͫΎ ͍͔͙͔̂ͨͪ͊ͤ͡ ͍ͫΎ͙͘ ͙ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ˸͙͙͔͍ͤͫͭͪͫͭ͊ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ 
͙ͦͣͣͯͤ͊͟͟ͼ͙͚Φ 

˿ͭͪͯͭͯͪͤ͊͟Ύ ͫͻ͔ͣ͊ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͫͺ͔͚ͪͦ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·ͣ ͔ͭͻ͎͙ͤͦͦ͡Ύͣ 
͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͤ͊ ͙ͪͫΦ м ͙͔͙ͨͪͦ͗ͤ͡ΎΦ 

˿͎ͦ͊ͫͤͦ͡ ˭͊ͦͤͯ͟ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ Ϧ˻͋ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Ϧ ͙ ͍͔͙ͨͦͫͭ͊ͤͦͤ͡Ύ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ͦͭ мо ͣ͊ͪͭ͊ 
нллм ͎ͦ͒͊ b фл ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭͦ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͔͔͎͙͔͒ͪͯͭ͡ ͍͙ͫͦ ͨͦͤͦͣͦ͡;͙Ύ ͨͦ ͍͔͙ͯͨͪ͊ͤ͡Ό ͍ ͫͺ͔͔ͪ 
͍͙͙ͪ͊ͭ͘Ύ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͙ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ ͔ͫͨͼ͙͊͡Έͤͦ ͯͨͦͤͦͣͦ͡;͔ͤͤͦͣͯ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤͦͣͯ ͎ͦͪ͊ͤͯΣ 
ͦͭͦͪ͟·ͣ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͔͔͙ͦͨͪ͒ͭ͡Έ ˸͙͙͔͍ͤͫͭͪͫͭͦ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Φ 

 пΦнΦмΦ ̅ͯͤ͟ͼ͙͙ ͙ ͨͦͤͦͣͦ͡;͙Ύ ˸͙͙͔͍ͤͫͭͪͫͭ͊ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ˴˾ ͙ ˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͎͔͍͊ͤͭͫͭ͊ 
͍ͫΎ͙͘ ͙ͨͪ ˽͍͙͔ͪ͊ͭ͡Έ͍͔ͫͭ ˴˾ ͍ ͫͺ͔͔ͪ ͍͙͙ͪ͊ͭ͘Ύ ICT 

 ˴  ͺͯͤ͟ͼ͙Ύͣ ͙ ͨͦͤͦͣͦ͡;͙Ύͣ ˸͙͙͔͍ͤͫͭͪͫͭ͊ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͍ ͫͺ͔͔ͪ 
͍͔͙ͯͨͪ͊ͤ͡Ύ ͙ ͔͎͙͍͙ͪͯͪͦ͊ͤ͡Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͙ͣ ͔͙ͪͫͯͪͫ͊ͣ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͔͙ͦͭͤͫͭΥ 

- ͫ ͙͔ͦ͒͊ͤ͘ ͙ ͍͔͔͙͔͒ͤ ͺͦͤ͒͊ ͎ͨͪͦͪ͊ͣͣͤ·ͻ ͍ͨͪͦ͒ͯͭͦ͟Τ 

- ͍ ͔͔͙͔͒ͤ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͔͔ͪͫͭͪ͊ ͎ͨͪͦͪ͊ͣͣͤ·ͻ ͔͍ͫͪ͒ͫͭΤ 

- ͦ ͎͙ͪ͊ͤ͊͘ͼ͙Ό ͯ;͔ͭ͊ ͙ ͔͎͙ͪͫͭͪ͊ͼ͙͙ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦΤ 

- ͎͙ͦͪ͊ͤ͊͘ͼ͙Ό Ή͔͙ͫͨͪͭ͘͟· ͎ͨͪͦͪ͊ͣͣΣ ͔͍ͨͪͦͭͦ͟ ό͍ ͭͦͣ ;͙͔ͫ͡ ͦͼ͔ͤͯ͟ ͋Ό͔͒͗ͭͤ·ͻ ͍͊ͨͪͦͫͦ͘ύ ͙ ͔͔͙͚ͨͪ͒ͦ͗ͤ͡ ͍ 
͙ͦ͋͊ͫͭ͡ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦΣ ͔͙ͫͪͭͺ͙͊͟ͼ͙Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͍ͨͪͦ͒ͯͭͦ͟Σ ͨͪͦͼ͔͍ͫͫͦ ͙ ͔ͭͻ͎͙͚ͤͦͦ͡Τ 

- ͔͔͔͙͔ͦͨͪ͒ͤ͡ ͨͦͪΎ͒͊͟ ͙ ͍͙͚ͯͫͦ͡ ͍͔͔͙ͨͪͦ͒ͤΎ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡Σ ͪ͊ͪ͊͋ͦͭͦ͘͟ ͙ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ 
͔͍ͫͪ͒ͫͭΣ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙ ͙͔ͫͫͭͣΤ 

- ͎͙ͦͪ͊ͤ͊͘ͼ͙Ό ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊ ͙ ͙ͦͦͪ͒ͤ͊͟ͼ͙Ύ ͍ͫΎ͔͚͘ ͍ ͙ͦ͋͊ͫͭ͡ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦ ͫ ͔͊ͪͯ͋͗ͤ͘·͙ͣ 
͙ͫͭͪ͊ͤ͊ͣ ͙ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͙ͣ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ͙ͣΦ 

˴ ͺͯͤ͟ͼ͙Ύͣ ͙ ͨͦͤͦͣͦ͡;͙Ύͣ ˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͎͔͍͊ͤͭͫͭ͊ ͍ͫΎ͙͘Σ ͎ͫͦ͊ͫͤͦ͡ ˭͊ͦͤ͊͟ ˴˾ Ϧ˻͋ Ή͔͙ͭͪ͟͡;͔͚ͫͦ͟ ͙ 
ͨͦ;͍͚ͭͦͦ ͍ͫΎ͙͘ϦΣ ͙ͦͭͤͦͫͭͫΎ ͔͎͙͍͙͔ͪͯͪͦ͊ͤ͡ ͍ ͙ͦ͋͊ͫͭ͡ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚Φ 

 пΦнΦнΦ ˽ͦͪΎ͒ͦ͟ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͯ;͔ͭ͊ ͙ ͔͎͙ͪͫͭͪ͊ͼ͙͙ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔͍ͪͫͯͪͫͦ 

 ˥ ͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͯ;͔ͭ ͙ ͔͎͙ͪͫͭͪ͊ͼ͙Ύ ͋͊͘ ͒͊ͤͤ·ͻ ͙ ͯ;͔ͭ ͍͋͊ͤͦ͟ ͒͊ͤͤ·ͻ ͦͫͯ΅͔͍ͫͭ͡ΎΌͭͫΎ ͍ ͼ͔͡ΎͻΥ 

- ͙ͤͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͎ͪ͊͗͒͊ͤ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ͦ ͔ͫͦ͒ͪ͗͊΅͙ͻͫΎ ͍ ͋͊͊͘ͻ ͙ ͋͊ͤ͊͟ͻ ͒͊ͤͤ·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ 
͔ͪͫͯͪͫ͊ͻΣ ͊ ͔ͭ͊͗͟ ͦ ͨͦͪΎ͔͒͟ ͒ͦͫͭͯͨ͊ ͟ ͙ͤͣΤ 

- ͦ ͎͙ͪ͊ͤ͊͘ͼ͙͙ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͎͍ͦͪ͊ͤͦ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͍͙͊ͫͭ͡Φ 

˽͙ͪ Ήͭͦͣ ͔͒ͦ͗ͤ͡ ͍͙͍ͯͫͭ͊ͤ͊͊ͭ͡ΈͫΎ ͔ͫ͒ͯ͡Ό΅͙͚ ͨͦͪΎ͒ͦ͟ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͯ;͔ͭ͊ ͙ ͔͎͙ͪͫͭͪ͊ͼ͙͙ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ 
͔͍ͪͫͯͪͫͦΥ 

- ͎ ͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͔ ͋͊͘· ͒͊ͤͤ·ͻ ͔ͨͦ͒͗͊ͭ͡ ͦ͋Ύ͔͊ͭ͘͡Έͤͦͣͯ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤͦͣͯ ͯ;͔ͭͯ ͙ ͔͎͙ͪͫͭͪ͊ͼ͙͙Τ 

- ͎ ͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͯ;͔ͭ ͋͊͘ ͒͊ͤͤ·ͻ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͤ͊ Ή͔ͭ͊ͨ ͙ͻ ͙ͪ͊ͪ͊͋ͦͭ͘͟Τ 

- ͎ ͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ ͔͎͙ͪͫͭͪ͊ͼ͙Ύ ͋͊͘ ͒͊ͤͤ·ͻ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͔ͨͦͫ͡ ͔͔ͨͪ͒͊;͙ ͙ͻ ͍ Ήͫͨͯ͊ͭ͊͟͡ͼ͙ΌΤ 

- ͎ ͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ ͔͎͙ͪͫͭͪ͊ͼ͙Ύ ͡Ό͋·ͻ ͔͎͍͔ͤͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͋͊͘ ͒͊ͤͤ·ͻ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͤ͊ ͍͒ͦ͋ͪͦͦ͡Έ͚ͤͦ ͍͔ͦͫͤͦΤ 
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- ͯ;͔ͭ ͍͋͊ͤͦ͟ ͒͊ͤͤ·ͻ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͤ͊ ͍͔ͦͫͤͦ ͍͔͔͙͚ͫ͒ͤ ͦ͋ ͙ͫͨͦ͡Έ͔ͯͣ͘·ͻ ͍ ͙ͤͻ ͔͎͙͙͍͊ͪͫͭͪͪͦ͊ͤͤ͘·ͻ ͋͊͊͘ͻ 
͒͊ͤͤ·ͻΤ 

- ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͯ;͔ͭ ͙ ͔͎͙ͪͫͭͪ͊ͼ͙Ύ ͦͻ͍͊ͭ·͍͊Όͭ ͊͟͟ ͋͊͘· ͒͊ͤͤ·ͻ ͦ͋΅͔͎ͦ ͨͦ͡Έ͍͙ͦ͊ͤ͘ΎΣ ͭ͊͟ ͙ ͙ͫͨͦ͡Έͯ͘Ό΅͙͔ͫΎ 
͍ ͙ͪ͊͘͡;ͤ·ͻ ͍͙͙͍͊ͭͦͣ͊ͭͪͦ͊ͤͤ͘·ͻ ͙͔ͫͫͭͣ͊ͻ ͒͡Ύ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͨͪͦͼ͔͍ͫͫͦ ͍͔͙ͯͨͪ͊ͤ͡ΎΣ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘Σ 
͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͙ ͎͙͒ͪͯͻΤ 

- ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤͦͣͯ ͯ;͔ͭͯ ͙ ͔͎͙ͪͫͭͪ͊ͼ͙͙ ͔ͨͦ͒͗͊ͭ͡ ͋͊͘· ͒͊ͤͤ·ͻ ͡Ό͚͋ͦ ͔͙ͭͣ͊ͭ;͔͚ͫͦ͟ ͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡Σ 
ͤ͊ͤ͊͘;͔͙ͤΎ ͙ ͫͭͪͯͭͯͪ͟·Σ ͔ͤ Ύ͍͡ΎΌ΅͙͔ͫΎ ͔ͫͨͼ͙͊͡Έͤ·͙ͣ ͙ ͊͘΅͙΅͔ͤͤ·͙ͣΤ 

- ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͯ;͔ͭ ͙ ͔͎͙ͪͫͭͪ͊ͼ͙Ό ͋͊͘ ͒͊ͤͤ·ͻ ͙ ͯ;͔ͭ ͍͋͊ͤͦ͟ ͒͊ͤͤ·ͻΣ ͔ͪͦͣ͟ ͋͊͘ ͙ ͍͋͊ͤͦ͟ ͒͊ͤͤ·ͻΣ 
͔ͫͦ͒ͪ͗͊΅͙ͻ ͍͍ͨͪ͊ͦͯΌ ͙ͤͺͦͪͣ͊ͼ͙ΌΣ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭ ˸͙͙͔͍ͤͫͭͪͫͭͦ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ˴·͎ͪ·͚ͫͦ͘͟ 
˾͔͙͙ͫͨͯ͋͟͡Τ 

- ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͯ;͔ͭ ͙ ͔͎͙ͪͫͭͪ͊ͼ͙Ό ͋͊͘ ͒͊ͤͤ·ͻ ͙ ͯ;͔ͭ ͍͋͊ͤͦ͟ ͒͊ͤͤ·ͻΣ ͔ͫͦ͒ͪ͗͊΅͙ͻ ͍͍ͨͪ͊ͦͯΌ ͙ͤͺͦͪͣ͊ͼ͙ΌΣ 
ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭ ˸͙͙͔͍ͤͫͭͪͫͭͦ Ό͙ͫͭͼ͙͙ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Τ 

- ˸͙͙͔͍ͤͫͭͪͫͭͦ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͍͔͔͒ͭ ˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͎͙ͪͫͭͪ ͋͊͘ 
͒͊ͤͤ·ͻΣ ͊ ͔ͭ͊͗͟ ͔ͫͦ͒͊ͭ͘ ͙ Ή͙͔ͫͨͯ͊ͭͪͯͭ͟͡ ͋͊ͯ͘ ͒͊ͤͤ·ͻ ͦ ͔͎͙͙͍͊ͪͫͭͪͪͦ͊ͤͤ͘·ͻ ͋͊͊͘ͻ ͒͊ͤͤ·ͻ ό͋͊ͯ͘ ͔ͣͭ͊͒͊ͤͤ·ͻύΤ 

- ˸͙͙͔͍ͤͫͭͪͫͭͦ Ό͙ͫͭͼ͙͙ ͔͔͍͗͊ͪͭ͊͟͡Έͤͦ ͔͔͔ͨͪ͒͊ͭ ͍ ˸͙͙͔͍ͤͫͭͪͫͭͦ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ˴·͎ͪ·͚ͫͦ͘͟ 
˾͔͙͙ͫͨͯ͋͟͡ ͍͔͔͙ͫ͒ͤΎ ͦ ͔͎͙͙͍͊ͪͫͭͪͪͦ͊ͤͤ͘·ͻ ͙ͣ ͋͊͊͘ͻ ͒͊ͤͤ·ͻ ͍͍͚ͨͪ͊ͦͦ ͙ͤͺͦͪͣ͊ͼ͙͙ ͒͡Ύ ͍͟͡Ό;͔͙ͤΎ ͙ͻ ͍ ͋͊ͯ͘ 
͔ͣͭ͊͒͊ͤͤ·ͻΤ 

- ͍͔͔͙͔͒ͤ ˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͔͎͙ͪͫͭͪ͊ ͋͊͘ ͒͊ͤͤ·ͻ ͙ ͋͊͘· ͔ͣͭ͊͒͊ͤͤ·ͻ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͍ ͨͦͪΎ͔͒͟Σ ͍͔͔ͯͭͪ͗͒͊ͣͦͣ 
˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭͦͣ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Τ 

- ͒͡Ύ ͨͦͯ͡;͔͙ͤΎ ͍͔͔͙͚ͫ͒ͤΣ ͔ͤͦ͋ͻ͙ͦ͒ͣ·ͻ ͒͡Ύ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͯ;͔ͭ͊ ͙ ͔͎͙ͪͫͭͪ͊ͼ͙͙ ͋͊͘ ͒͊ͤͤ·ͻΣ ˸͙͙͔͍ͤͫͭͪͫͭͦ 
ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͍ͤ͊ͨͪ͊͡Ύ͔ͭ ͊ͨͪͦͫ͘ ͍ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙͚ ͎ͦͪ͊ͤ 
͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͍͙͊ͫͭ͡Τ 

- ͙ͦ͟͡;͔͍ͫͭͦΣ ͍͔͍͔͒ͦͣͫͭͤͤ͊Ύ ͙͔ͨͪͤ͊͒͗ͤͦͫͭ͡Έ ͙ ͔͙ͭͣ͊ͭ;͔ͫ͊͟Ύ ͍͔ͤ͊ͨͪ͊ͤͤͦͫͭ͡Έ ͋͊͘ ͒͊ͤͤ·ͻΣ ͔ͨͦ͒͗͊͡΅͙ͻ ͯ;͔ͭͯ ͙ 
͔͎͙ͪͫͭͪ͊ͼ͙͙ ͔͔ͦͨͪ͒͡ΎΌͭͫΎ ͍͔ͫͦͣͫͭͤ·ͣ ͎ͫͦ͊͡΄͔͙͔ͤͣ ͔ͣ͗͒ͯ ˸͙͙͔͍ͤͫͭͪͫͭͦͣ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ͙ 
˸͙͙͔͍ͤͫͭͪͫͭͦͣ Ό͙ͫͭͼ͙͙ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Τ 

- ˸͙͙͔͍ͤͫͭͪͫͭͦ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ͔͔͍͗͊ͪͭ͊͟͡Έͤͦ ͔͔͔ͨͪ͒͊ͭ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭͯ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͙ 
˸͙͙͔͍ͤͫͭͪͫͭͯ Ό͙ͫͭͼ͙͙ ͙͙ͦͨ͟ ͋͊͘· ͔ͣͭ͊͒͊ͤͤ·ͻΤ 

- ˸ ͙͙͔͍ͤͫͭͪͫͭͦ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ͦ͊͘͟·͍͔͊ͭ ͔͙ͣͭͦ͒;͔ͫͯ͟Ό ͨͦͣͦ΅Έ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύͣ ͙ ͔͙ͨͪ͒ͨͪΎ͙ͭΎͣ ͍ 
͎͍͔ͨͦ͒ͦͭͦ͟ ͍͔͔͙͚ͫ͒ͤ ͦ ͍͔ͫͦ͒͊͊ͣ͘·ͻ ͙ Ή͙͔ͫͨͯ͊ͭͪͯͣ͟͡·ͻ ͋͊͊͘ͻ ͙ ͋͊ͤ͊͟ͻ ͒͊ͤͤ·ͻΣ ͔ͤͦ͋ͻ͙ͦ͒ͣ·ͻ ͒͡Ύ ͙ͻ 
͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͯ;͔ͭ͊ ͙ ͔͎͙ͪͫͭͪ͊ͼ͙͙Φ 

 пΦнΦоΦ ˸͔ͻ͙͊ͤͣ͘ ͺ͙͙͍͙ͤ͊ͤͫͪͦ͊ͤΎ ͫͺ͔ͪ· ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ 

 4.2.3.1. ˭ ͊͒͊;͙ ͙ ͔ͨͪͦ͋ͣ͡· ͺ͙͙͍͙ͤ͊ͤͫͪͦ͊ͤΎ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ 

 ˻ ͍ͫͤͦͤ·͙ͣ ͊͒͊͘;͙͊ͣ ͙ͨͪ ͺ͙͙͍͙͙ͤ͊ͤͫͪͦ͊ͤ ͍͙͙ͪ͊ͭ͘Ύ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͙ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙ͻ ͔͍ͨͪͦͭͦ͟ Ύ͍͡Ύ͔ͭͫΎΥ 

- ͙͔ͫͦ͒͊ͤ͘ ͔͚͍͔͎͒ͫͭͤͤͦͦ ͔ͣͻ͙͊ͤͣ͊͘ ͙͍͔ͨͪ͡;͔͙ͤΎ ͙͍͔͙ͤͫͭͼ͙͚Σ ͊ͯͣͯ͟͟͡Ύͼ͙͙Σ ͙ͦͦͪ͒ͤ͊͟ͼ͙͙ ͙ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ 
͔͍ͪͫͯͪͫͦ; 

- Ήͺͺ͔͙͍ͭͤ͟·͚ ͙͙͎ͣͦͤͭͦͪͤ ͙ ͦͤͭͪͦ͟͡Έ ͊͘ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ Ή͙ͭͻ ͔͍ͪͫͯͪͫͦΤ 

- ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͍͔͍͙ͫͦͦͭͭͫͭΎ ͼ͔͔͚͡ ͺ͙͙͍͙ͤ͊ͤͫͪͦ͊ͤΎ ͫͦ ͔͎͙͔͚ͫͭͪ͊ͭ ͍͙͙ͪ͊ͭ͘Ύ ͔͙͎͒ͤͦͦ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ 
͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Φ 

ˤ ͍͔͍͙͙ͫͦͦͭͭͫͭ ͫͦ ͫͭΦнс ˭͊ͦͤ͊͟ Ϧ˻͋ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Ϧ ͺ͙͙͍͙͔ͤ͊ͤͫͪͦ͊ͤ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͊͘ ͫ;͔ͭ 
͔͍ͫͪ͒ͫͭ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͋Ό͔͒͗ͭ͊Σ ͍͔ͫͦ͋ͫͭͤͤ·ͻ ͔͍ͫͪ͒ͫͭ Ό͙͙ͪ͒;͔͙ͫ͟ͻ ͙ ͺ͙͙͘;͔͙ͫ͟ͻ ͙͡ͼΣ ͊ ͔ͭ͊͗͟ ͔͊ͪͯ͋͗ͤ͘·ͻ 
͙͍͔͙ͤͫͭͼ͙͚Φ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭͦ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͔͔ͦͨͪ͒͡Ύ͔ͭ ͙͙͔ͨͪͦͪͭͭͤ·͔ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͍͙͙ͪ͊ͭ͘Ύ 
͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͙ ͍͙͍͔ͯͫͭ͊ͤ͊͊ͭ͡ ͨͦͪΎ͒ͦ͟ ͙ͻ ͺ͙͙͍͙ͤ͊ͤͫͪͦ͊ͤΎΦ 

˿ͯ΅͔͍ͫͭͯΌ΅͔͔ ͔͙͔ͨͦͦ͗ͤ͡ ͫ ͺ͙͙͍͙͔ͤ͊ͤͫͪͦ͊ͤͣ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͔ͤ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͍͙͙ͪ͊ͭ͘Ό Ή͚ͭͦ ͫͺ͔ͪ· ͙ ͍͙ͫͭ͊ͭ 
ͨͦ͒ ͎ͯͪͦͯ͘ ͫͯ΅͔͍͍͙͔ͫͭͦ͊ͤ ͺͯͤ͟ͼ͙͙ͦͤͪͯΌ΅͙ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣ ͙ ͔͔͚ͫͭΣ ͤ͊ ͪ͊ͪ͊͋ͦͭͯ͘͟ ͦͭͦͪ͟·ͻ ͋·͙͡ 
͊ͭͪ͊͘;͔ͤ· ͤ͊͘;͙͔ͭ͡Έͤ·͔ ͔͍ͫͪ͒ͫͭ͊ ͍ ͍͙͔͒ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͻ ͎͍ͪ͊ͤͭͦ ͙ ͔͙͍ͪ͒ͭͦ͟Φ 

 пΦнΦоΦнΦ ˿ͻ͔ͣ͊ ͺ͙͙͍͙ͤ͊ͤͫͪͦ͊ͤΎ ͍͙͙ͪ͊ͭ͘Ύ ICT ͍  ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤͦͣ ͔͔ͫͭͦͪ͟ 

 ˹ ͔ͦ͋ͻ͙ͦ͒ͣͦ ͙ͨͪͤΎͭΈ ͔ͫ͒ͯ͡Ό΅ͯΌ ͫͻ͔ͣͯ ͺ͙͙͍͙ͤ͊ͤͫͪͦ͊ͤΎΥ 

- ͙͔ͫͫͭͣͤͯΌ ͦ͋ͪ͊͋ͦͭͯ͟ ͊͘Ύ͍ͦ͟ ͦͭ ͍͔͍͔ͨͦ͒͒ͦͣͫͭͤͤ·ͻ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ͤ͊ ͍͔ͦͫͤͦ ͙ͻ ͦͭ;͔͍ͭͦ ͦ ͫͦͫͭͦΎ͙͙ͤ ͍͙͙ͪ͊ͭ͘Ύ 
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͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͙ ͎ͨͪͦͤͦͤ͘·ͻ ͔͔͚ͨͦ͊͊ͭ͘͟͡ ͤ͊ ͔ͫ͒ͯ͡Ό΅͙͚ ͎ͦ͒ ͙ ͔͔͒͊͡ ͍ ͔͔ͪ͊ͪ͘͘ н-ͻΣ р-͙ͭ ͙ ͔͔͋ͦ͡ ͔ͭ͡ 
ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͼ͔ͤͭͪ͊͡Έͤ·͙ͣ ͎͙ͦͪ͊ͤ͊ͣ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ό͙͙͔͍͙ͣͤͫͭͪͫͭ͊ͣΣ ͎͙͔͙ͦͫͦͣͭͭ͊ͣ͟Σ 
͎͙͙ͦͫͦͣͫͫ͟Ύ͙ͣ ͙ ͭΦͨΦύΣ ͊ ͔ͭ͊͗͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͙ͣ ͔͎͙ͪͦͤ͊͡Έͤ·͙ͣ ͙͙͊͒ͣͤͫͭͪ͊ͼ͙Ύ͙ͣΣ ͦͭͦͪ͟·͔ ͍ͨͪͦͦ͒Ύͭ 
͙͔ͫͫͭͣͤ·͚ ͙͊ͤ͊͘͡ ͨͦ ͙ͦͭͪ͊ͫ͡ ͙ ͔͎͙ͪͦͤͯ ͫ ͯ;͔ͭͦͣ ͔͔͙͍ͨͪͫͨͭͤ͟·ͻ ͍͔͙͚ͤ͊ͨͪ͊ͤ͡ ͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙͙ 
Ή͙͔͎ͫͨͯ͊ͭͪͯͣͦͦ͟͡ ͦͣͨ͟ΈΌ͔͎ͭͪͤͦͦ ͙ ͦͺ͙͎ͫͤͦͦ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΤ 

- ͙͔͙͙͍ͫͫͭͣ͊ͭͪͦ͊ͤͤ͘·͚ ͦͭ;͔ͭͤ·͚ ͔͙ͣ͊ͭͪ͊͡Σ ͔ͨͪͦͭ͟· ͙ ͊͘Ύ͍͙͟ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͫ ͙͔ͯ͊͊ͤͣ͘͟ ͔ͤͦ͋ͻ͙͚ͦ͒ͣͦ ͫͯͣͣ· ͤ͊ 
͍͙͙͔ͪ͊ͭ͘ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͨͦ ͙ͦͭͪ͊ͫ͡ ͤ͊ ͎ͦ͒ ͨͦͫͭͯͨ͊Όͭ ͍ ˸͙͙͔͍ͤͫͭͪͫͭͦ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ 
˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Σ ͔ͦͭͦͪͦ͟ ͍͙ͨͪͦͦ͒ͭ ͙͙͊ͤ͊ͭ͡;͔ͫͯ͟Ό ͪ͊͋ͦͭͯ ͦ ͫͦͫͭͦΎ͙͙ͤ ͍͙͙ͪ͊ͭ͘Ύ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͨͦ 
͔͙͔ͪͫͨͯ͋͟͡Φ ˽͔ͦͫ͡ ;͔͎ͦ ˸͙͙͔͍ͤͫͭͪͫͭͦ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͍ͫͦͫͭ͊͡Ύ͔ͭ 
͍ͫͦ͒ͤ·͚ ͦͭ;͔ͭ ͦ ͊ͭͪ͊ͭ͊͘ͻ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ό Ή͙͔͎ͫͨͯ͊ͭͪͯͣͦͦ͟͡ ͦͣͨ͟ΈΌ͔͎ͭͪͤͦͦ 
͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ ͊͘ ͦͭ;͔ͭͤ·͚ ͎ͦ͒Φ ̏ͭͦͭ ͦͭ;͔ͭ ͔͋ͯ͒ͭ ͙ͫͨͦ͡Έ͍ͦ͊ͤ͘ ͔ͭ͊͗͟ ͒͡Ύ ͙͊ͤ͊͊͘͡ ͍͙͙ͪ͊ͭ͘Ύ ͙ͨͦ͒ͦͭͪ͊ͫ͡ 
Ϧˮͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙ΎϦΤ 

- ˿͍͔ͦͭ ͨͦ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·ͣ ͔ͭͻ͎͙ͤͦͦ͡Ύͣ ͙ͨͪ ˽͔͙͔͔ͪ͒ͤͭ͘ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ 
͎͙͔ͦͪ͊ͤͯͭ͘ ͎ͪͯͨͨͯ Ή͔͍ͫͨͪͭͦ͟ ͙ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭ ͔͔͙ͨͪ͒ͦ͗ͤ͡Ύ ͨͦ ͺ͙͙͍͙ͤ͊ͤͫͪͦ͊ͤΌ ͔͚ͦͭͪ͊ͫ͡ ͙ ͔͔͔ͪͦͣͤ͒ͯͭ͟ 
˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭͯ ͋Ό͔͒͗ͭ ͤ ͊ ͙͔ͨ͊ͤͪͯͣ͡·͚ ͎ͦ͒ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Τ 

- ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭͦ ͙ ˸͙͙͔͍ͤͫͭͪͫͭͦ ͺ͙͍ͤ͊ͤͫͦ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͊͊͒͘͟͡·͍͊Όͭ ͍ ͋Ό͔͒͗ͭ ͔͍ͫͪ͒ͫͭ͊ ͤ͊ 
͍͙͙͔ͪ͊ͭ͘ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙ ͨͦ ͔͙͔ͪͫͨͯ͋͟͡ ͙ ͍ͤ͊ͨͪ͊͡Ύ͔ͭ ͤ͊ ͔͙͔ͪ͊ͫͫͣͦͭͪͤ ͍ ˬ͎ͦͦͪͯ͟ ˴͔͔ͤ΄ ˴·͎ͪ·͚ͫͦ͘͟ 
˾͔͙͙ͫͨͯ͋͟͡Τ 

- ˸͙͙͔͍ͤͫͭͪͫͭͦ ͭͪ͊ͤͫͨͦͪͭ͊ ͙ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ͙ ˸͙͙͔͍ͤͫͭͪͫͭͦ ͺ͙͍ͤ͊ͤͫͦ ͔͔ͪ͊ͫͨͪ͒͡ΎΌͭ ͍·͔͔͒ͤͤ͡·͔ ͔͍ͫͪ͒ͫͭ͊ ͨͦ 
ͦͭͪ͊ͫ͡Ύͣ ͍ ͍͔͍͙͙ͫͦͦͭͭͫͭ ͫ ͔ͪ΄͔͙͔ͤͣ ˿͍͔ͦͭ͊ ͨͦ ICT ͙ͨͪ ˽͔͙͔͔ͪ͒ͤͭ͘ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͙ ͙ͦͤͭͪͦͪͯ͟͡Όͭ ͙ͻ 
͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘Φ ˾͔ͯ͘͡Έͭ͊ͭ· ͙͔͙ͫͨͦͤͤ͡Ύ ͋Ό͔͒͗ͭ͊ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭͫΎ ͍ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭͦΣ ˸͙ͤͺ͙ͤΣ ͊ ͔ͭ͊͗͟ ͍ ˿͍͔ͦͭ ͨͦ 
ICT ͙ͨͪ ˽͔͙͔͔ͪ͒ͤͭ͘ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Φ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘ ͫͻ͔ͣ͊ ͺ͙͙͍͙ͤ͊ͤͫͪͦ͊ͤΎ ͔͋ͯ͒ͭ ͙͔ͣͭΈ ͍͙͒Σ 
͙͍͔͔ͨͪ͒ͤͤ·͚ ͍ ͙͔͙͙ͨͪͦ͗ͤ͡ ό͙ͪͫΦ нύΦ 

͙͍͔̅ͤ͊ͤͫͦͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͦ͋΅͔ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͻΣ ͫͦͼ͙͊͡Έͤ·ͻΣ ͤ͊ͯ;ͤͦ-͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͙ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͔͍ͨͪͦͭͦ͟ ͍ 
ͫͺ͔͔ͪ ICT ͼ͔͔ͫͦͦ͋ͪ͊ͤͦ͘͡ ͔͙͍ͪ͊ͦ͊ͭ͘͡Έ ;͔͔ͪ͘ ͔ͫͨͼ͙͊͡Έͤͦ ͫͦ͒͊ͤͤ͘·͚ ̅ͦͤ͒ ͍͙͙ͪ͊ͭ͘Ύ ICTΣ ͦͭͦͪ͟·͚ ͙͔͊ͯͣͯͪͯͭ͟͟͡ 
͔͍ͫͪ͒ͫͭ͊ ͎ͦͫ͋Ό͔͒͗ͭ͊Σ ͍͔ͤ͋Ό͔͒͗ͭͤ·ͻ ͙ͫͭͦ;͙͍ͤͦ͟Σ ͔͙͍ͪ͒ͭͦ͟Σ ͙͍͔͙ͤͫͭͼ͙͚ ͙ ͔ͦͣͣͪ͟;͔͙ͫ͟ͻ ͙͍͔ͨͪ͡;͔ͤͤ·ͻ 
͔͍ͫͪ͒ͫͭΦ 

пΦоΦ ˮͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͙ ͊͘΅͙ͭ͊ ͙ͤͺͦͪͣ͊ͼ͙͙ 

˻͔͔ͨͪ͒͡ΎΌ΅͙ͣ ͺ͊ͭͦͪͦͣ͟ ͙͔͎ͤͭͪ͊ͼ͙͙ ͍ ͔͙͔͒ͤͦ ͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ˴·͎ͪ·͚ͫͦ͘͟ ͔͙͙ͪͫͨͯ͋͟͡ 
͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·ͻΣ ͙͍ͦͪͨͦͪ͊ͭͤ͟·ͻΣ ͔͍ͦͭͪ͊ͫ͡·ͻ ͙ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣ ͙ ͔͍ͪͫͯͪͫͦ Ύ͍͡Ύ͔ͭͫΎ 
͔͔ͦ͋ͫͨ;͔͙͔ͤ ͎͒ͦ͗ͤͦͦ͡ ͍ͯͪͦͤΎ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͒͡Ύ ͎͊͗͒ͦͦ͟ ͫͯ͋Ά͔ͭ͊͟Σ ͙ͨͪͤΎ͍΄͔͎ͦ ͔ͪ΄͔͙͔ͤ 
͍͚͙ͦͭ ͍ Ήͭͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦΦ ˤ ͔͙͒ͤͦͣ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦͣ ͍͔ͨͪͦͫͭͪ͊ͤͫͭ ͒ͦ͗ͤ͡· ͋·ͭΈ ͫͦ͒͊ͤ͘· ͍͔ͫ ͔ͤͦ͋ͻ͙ͦ͒ͣ·͔ 
͔ͨͪ͒ͨͦͫ·͙͟͡ ͒͡Ύ ͍͔͙ͯͫͭ͊ͤͦͤ͡Ύ ͙͙ͨͦ͒ͤͤͦͫͭ͡ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ όͫͯ͋Ά͔ͭ͊͟ύΣ ͙͙ͨͦ͒ͤͤͦͫͭ͡ ͔͙ͫͦ͒ͪ͗͊ͤΎ ͙ 
͙͙ͨͦ͒ͤͤͦͫͭ͡ ͫͦͦ͋΅͔͙ͤΎ όͭΦ͔Φ ͫͦ͒͊ͤ͘· ͔ͣͻ͙͊ͤͣ͘· ͙ ͙͔ͤͫͭͪͯͣͤͭ ͔͙͊ͯͭͤͭͺ͙͊͟ͼ͙͙ύΦ ˽͙ͪ ͔͙ͪ͊͊͘͡ͼ͙͙ 
͔͎͔͚ͨͪ͒͊͊ͣͦ͡ ˽͎ͪͦͪ͊ͣͣ· ͒ͦ͗ͤ͊͡ ͋·ͭΈ ͫͦ͒͊ͤ͊͘ ͙͔ͫͫͭͣ͊ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘Σ ͦͭͦͪ͊͟Ύ ͍͟͡Ό;͔͊ͭ 
͔ͤͦ͋ͻ͙ͦ͒ͣ·͚ ͔ͦͣͨͫ͟͟͡ ͔͙ͣͪͦͨͪΎ͙͚ͭ ͙ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͔ͪ΄͔͙͚ͤ ͨͦ ͊͘΅͙͔ͭΥ 

- ͦͭ ͤ͊ͪͯ΄͔͙ͤΎ ͺͯͤ͟ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ ͔͙ͫͭ ͔ͨͯͭͣ ͙ͫ͟͡Ό;͔͙ͤΎ ͍͔͚͍͙ͦ͒ͫͭ͘Ύ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͊ͤ͊͟͡·Σ ͊ͤ͊͟͡· 
͙͎͙ͫͤ͊͊͘͡ͼ͙͙Σ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙ ͔͚ͯ͒͊ͤͤͦ͡ ͎͙͊ͪͯ͘͘͟ ͋͊͘ ͒͊ͤͤ·ͻΣ ͙ͦͣͣͯͤ͊͟͟ͼ͙͎ͦͤͤͦͦ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΣ ͙͔͎ͫͫͭͣͤͦͦ ͙ 
͙͎ͨͪ͊͒ͤͦͦ͟͡ ˽˻Τ 

- ͦͭ ͔ͤͫ͊ͤ͟ͼ͙͙͍͎ͦͤͪͦ͊ͤͤͦͦ ͒ͦͫͭͯͨ͊ ͟ ͙ͤͺͦͪͣ͊ͼ͙͙ ͔ͨͯͭͣ ͔͙ͦ͋ͤ͊ͪͯ͗ͤΎ ͙ ͙͍͙͒͊͟͡ͼ͙͙ ͨͦͨ·ͭͦ͟ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ 
͔͍ͪͫͯͪͫͦ ͔͙ͫͭΣ ͙͍ͨͪͦ͒Ύ΅͙ͻ ͟ ͤ͊ͪͯ΄͔͙ͤΌ ͼ͔͙ͦͫͭͤͦͫͭ͡ ͔͙ͫͭ ͙ ͙ͤͺͦͪͣ͊ͼ͙͙Σ ͙͔͔͙ͣͤͤ͘Ό ͺͯͤ͟ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ 
͙͔ͨͦ͒ͫͫͭͣ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͙ͤͺͦͪͣ͊ͼ͙͙Τ 

- ͦͭ ͪ͊ͪͯ͘΄͔͙ͤΎ ͍͙͍͔ͫͭͪ͊͊ͣ·ͻ ͔͍ͫͪ͒ͫͭ ͊͘΅͙ͭ· ͫ ͍ͦͣͦ͗ͤͦͫͭ͘ΈΌ ͔͒ͦ͊͊ͭ͘͟͡Έ͍ͫͭ͊ ͔͍ͤͨͪ͊ͦͣͦ;͙ͤͦͫͭ ͔͚͍͙͚͒ͫͭ 
ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ͙ ͙͍ͦ͋ͫͯ͗͊͡Ό΅͔͎ͦ ͔ͨͪͫͦͤ͊͊͡ ͔͙ͫͭΤ 

- ͦ ͭ ͍͔͔͙ͤ͒ͪͤΎ ͎ͨͪͦͪ͊ͣͣͤ·ͻ Ϧ͍͙͍ͪͯͫͦϦ ͙ Ϧ͊͊͒ͦ͘͟͟͡Ϧ ͍ ͎ͨͪͦͪ͊ͣͣͤ·͔ ͨͪͦ͒ͯͭ͟· ͙ ͔ͭͻ͙ͤ;͔͙͔ͫ͟ ͔͍ͫͪ͒ͫͭ͊Φ 

˾͔͙͊͊͘͡ͼ͙Ύ ͫͺ͙͍ͦͪͣͯͪͦ͊ͤͤ͡·ͻ ͊͒͊͘; ͔͎͔ͨͪ͒͊͊ͭͫ͡Ύ ͊͘ ͫ;͔ͭΥ 

- ͙͔͔͙ͨͪͣͤͤΎ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͙ ͊͘΅͙ͭ· ͙ͤͺͦͪͣ͊ͼ͙͙ ͙ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣΣ 
͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ͦͤͤͦ ͔ͫͪ͒· ͦͭ ͔ͤͫ͊ͤ͟ͼ͙͙͍͎ͦͤͪͦ͊ͤͤͦͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙ ͍͔͚͍͙͚ͦ͒ͫͭ͘Τ 

- ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͊͘΅͙ͭ· ͔͍ͪͫͯͪͫͦ ͊͘ ͫ;͔ͭ ͔ͨ͊ͪ͊͡͡͡Έ͎ͤͦͦ ͒ͦͫͭͯͨ͊ ͟ ͍ͯͨͪ͊͡ΎΌ΅͙ͣ ͋͊͊ͣ͘ ͒͊ͤͤ·ͻ ͙ ͍͔͙ͨͪͦͪ͟ 
ͨͦͤͦͣͦ͡;͙͚ ͙ͨͪ ͦ͋ͪ͊΅͔͙͙ͤ ͟ ͔ͪͫͯͪͫ͊ͣ ͔͙ͫͭΤ 

- ͪ ͔ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙͙ ͔͔͚ͫͭΣ ͍ͯͦ͘͡ ͙ ͍͊ͤ͊ͦ͟͡ ͍ͫΎ͙͘Τ 
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- ͦ ͎͙ͪ͊ͤ͊͘ͼ͙͙ ͊ͣͤͯͭ͘͟·ͻ ͔͔͚ͨͦ͒ͫͭ ͙ ͔͊͒ͪͫͤ·ͻ ͎ͪͯͨͨΤ 

- ͍͙ͯͫͭ͊ͤͦ͟ ͍͔ͤ΄͙ͤͻ ͙ ͍͔͙ͤͯͭͪͤͤͻ ͋ͪ͊ͤ͒ͣ͊ͯΉ͍ͪͦ ͍ ͭͦ;͊͟ͻ ͫͦͨͪΎ͔͙͗ͤΎ ˶ˤ˿ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ͙ ͔͙ͨͪ͒ͨͪΎ͙͚ͭ ͫ 
͔͎͙ͪͦͤ͊͡Έ͚ͤͦ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͫ ͔͚ͪ͒ͦΤ 

- ͪ ͍͙͙͊ͭ͘Ύ ͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·ͻ ͊͘΅͙΅͔ͤͤ·ͻ ˽˴Σ ˶ˤ˿ ͙ ͙͍ͦͪͨͦͪ͊ͭͤ͟·ͻ ͔͔͍ͫͭ·ͻ ͔͎͔͍ͫͣͤͭͦΤ 

- ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͊͘΅͙ͭ· ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͔͍ͫͪ͒ͫͭ ͙ ͔ͨͦͣ΅͔͙͚ͤ ͦͭ ͔ͯͭ;͙͟ ͨͦ ͨͦ͋ͦ;ͤ·ͣ ͊ͤ͊͊ͣ͟͡ ͙ ͦͭ ͍͎ͦͣͦ͗ͤͦͦ͘ 
͍͔͔͙ͤ͒ͪͤΎ ͍ ͙ͤͻ Ή͔ͭͪͦͤͤ͟͡·ͻ ͚͍ͯͫͭͪͦͫͭ ͫΆ͔ͣ͊ ͙ͤͺͦͪͣ͊ͼ͙͙Τ 

- ͍͙͙ͪ͊ͭ͘Ύ ͙ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍͔͔͙ͨͦ͒ͭͪ͗͒ͤΎ ͙͙ͨͦ͒ͤͤͦͫͭ͡ ͦ͋Ά͔͍ͭͦ͟ ͒͊ͤͤ·ͻΣ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ͙ 
͙ͫͭͦ;͙͍ͤͦ͟ ͫͦͦ͋΅͔͙͚ͤΤ 

- ͨ ͙͔͔͙ͪͣͤͤΎ ͔ͭͻ͎͙͚ͤͦͦ͡ ͔͙ͦ͋ͤ͊ͪͯ͗ͤΎ ͼ͔͙ͦͫͭͤͦͫͭ͡ ͦ͋Ά͔͍ͭͦ͟ ͒͊ͤͤ·ͻΦ 

˻͔ͭ͒͡Έͤͦ ͔͔ͫ͒ͯͭ͡ ͔͙ͦͭͣͭͭΈ ͊͒͊͘;͙ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͪ͊ͪ͊͋͊ͭ͘·͍͔͊ͣ·ͻ ͙ ͙ͣͦ͒ͺ͙ͼ͙͔ͪͯͣ·ͻ ͙͔ͫͫͭͣ ͍ 
͙͔͎͙͍͚ͤͭͪͪͦ͊ͤͤͦ ͙ͤͺ͔͔ͦͪͣͫͪ͒Σ ͭ͊͟ ͊͟͟ ͍ ͨͪͦͼ͔͔ͫͫ ͙ͣͦ͒ͺ͙͊͟ͼ͙͙ ͔͙͔ͤ͋͗ͤͦ͘ ͍͙͍͔͙͔ͦͤͤͦͤ͘͟ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·ͻ 
͙ͫͭͯ͊ͼ͙͚ ͔ͤ͊͘΅͙΅͔͙ͤͤͦͫͭ ͙͔ͫͫͭͣ·Φ 

˨͡Ύ ͔ͪ΄͔͙ͤΎ ͚͒͊ͤͤͦ ͔ͨͪͦ͋ͣ͡·Σ ͤ͊ͪΎ͒ͯ ͫ ͦ͋΅͙͙ͣ ͔͙ͣͭͦ͒͊ͣ ͙ ͔ͭͻ͎͙ͤͦͦ͡Ύ͙ͣΣ ͔͔ͫ͒ͯͭ͡ ͔͙ͦͭͣͭͭΈ ͍͍͔͔͙͔͒ͤ ͪΎ͒͊ 
͔ͭͪ͋ͦ ͍͙͚͊ͤ ͟ ͪ͊ͪ͊͋ͦͭ͘;͙͊ͣ͟Σ ͙͔ͫͦ͒͊ͤ͘ ͔͎͔͍ͪ͊ͣͤͭͦ͡ ͍͔͔͙ͤͫͤΎ ͙͔͔͙͚ͣͤͤ͘ ͍ ͙͔ͫͫͭͣ·Σ ͊ ͔ͭ͊͗͟ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ 
͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·ͻ ͔͍ͫͪ͒ͫͭ ͊ͫͫ͊͟͡ {{IΣ YŜǊōŜǊƻǎ ͒͡Ύ ͊ͪ͘͟·͙ͭΎ ͍͔͔͎ͤͯͭͪͤͤͦ ͭͪ͊ͺ͙͊͟ ͪ͊ͪ͊͋ͦͭ͘;͙͍ͦ͟Φ 

ˤ ͨͪͦͼ͔͔ͫͫ ͔͙ͪ͊͊͘͡ͼ͙͙ ˽͎ͪͦͪ͊ͣͣ· ͒ͦ͗ͤ͡· ͋·ͭΈ ͔ͪ΄͔ͤ· ͊͒͊͘;͙ ͙ͫͦ͒͊ͤ͘Ύ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ͦͤͤͦ ͙ 
͔ͭͻ͎͙ͤͦͦ͡;͔͚ͫͦ͟ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙͔͚ͫͫͭͣͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͙ ͊͘΅͙ͭ· ͙ͤͺͦͪͣ͊ͼ͙͙ ͍ ͔͙͒ͤͦͣ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦͣ ͍͔ͨͪͦͫͭͪ͊ͤͫͭ ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡Σ ͫͦͨͪΎ͔͙͗ͤΎ ͔͔ ͫ ͺ͙͔͚ͦͪͣͪͯͣͦ ͙ͤͺ͚ͪ͊ͫͭͪͯͭͯͪͦ͟ 
˴·͎ͪ·ͫͭ͊ͤ͊͘Φ 

пΦпΦ ˽͎ͪͦͪ͊ͣͣ͊ ͍͙͙ͪ͊ͭ͘Ύ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ͦͤͤͦ ͔ͫͪ͒· 

пΦпΦмΦ ˽͙͙͔ͪͦͪͭͭͤ·͔ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͍͙͙ͪ͊ͭ͘Ύ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ ͙ ͎ͯͫͯ͡ ͍ͫΎ͙͘ 

˻͔ͫͦ͋ͤͤͦͫͭΈΌ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ͦͤͤͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ Ύ͍͡Ύ͔ͭͫΎ ͫͯ΅͔͍͔͔ͫͭͤͤͦ 
͙ͪ͊͘͡;͙͔ ͍ͯͪͦͤΎ ͍͙͙ͪ͊ͭ͘Ύ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ ͍ ͼ͔͔ͤͭͪΣ ͦ͋͊ͫͭ͡Ύͻ ͙ ͚ͪ͊ͦͤ͊ͻΦ ˨͎ͪͯ͊Ύ ͔ͦͫͦ͋ͤͤͦͫͭΈ ͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ 
ͦͫͦ͋·ͣ ͎͔͎ͦͪ͊ͺ͙;͔͙ͫͣ͟ ͔͙͔ͨͦͦ͗ͤͣ͡ ˴·͎ͪ·ͫͭ͊ͤ͊͘ ;͔͔ͪ͘ ͦͭͦͪ͟·͚ ͒ͦ͗ͤ͊͡ ͨͪͦͻ͙ͦ͒ͭΈ ͼ͙ͺ͍ͪͦ͊Ύ ͎͙ͣ͊ͫͭͪ͊͡Έ 
˩͍ͪͦͨ͊-͔̇ͤͭͪ͊͡Έͤ͊Ύ ˢ͙͘Ύ-˴͙͚ͭ͊Φ 

˻͔͔ͨͪ͗͊Ό΅͔͔ ͍͙͙͔ͪ͊ͭ͘ ͎͙ͣ͊ͫͭͪ͊͡Έͤ·ͻ ͼ͙ͺ͍ͪͦ·ͻ ͔͔͚ͫͭΣ ͨͪͦͻͦ͒Ύ΅͙ͻ ;͔͔ͪ͘ ˣ͙΄͔͟͟Σ ͙ ͫͦͪͦͫͭͤ͟·ͻ 
͔͎͙ͪͦͤ͊͡Έͤ·ͻ ͼ͙ͺ͍ͪͦ·ͻ ͍͊ͤ͊ͦ͟͡ ͍ͫΎ͙͘ ͔ͫͦ͒͊ͭ͘ ͔ͨͪ͒ͨͦͫ·͙͟͡ ͒͡Ύ ͔͎ͯͫͦͪͤͤͦͦ͟ ͍͙͙ͪ͊ͭ͘Ύ ͍͔͚ͫ 
͍͙͔͙͚ͤͯͭͪͪͫͨͯ͋͊ͤͫͦ͟͟͡ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ͦͤͤͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟·Φ 

˽͎ͪͦͪ͊ͣͣ͊ ͍͙͙ͪ͊ͭ͘Ύ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ͦͤͤͦ ͔ͫͪ͒· ˴·͎ͪ·͚ͫͦ͘͟ ˾͔͙͙ͫͨͯ͋͟͡ ͍͟͡Ό;͔͊ͭ ͍ ͔ͫ͋Ύ ͔͙ͣͪͦͨͪΎ͙ͭΎΥ 

- ͨͦ ͔͔͔͙ͦͨͪ͒ͤ͡Ό ͔͔͙͍ͨͪͫͨͭͤ͟·ͻ ͍͔͙͚ͤ͊ͨͪ͊ͤ͡ ͍͙͙ͪ͊ͭ͘Ύ ͍ͫͦͫͭ͊ͤ·ͻ Ή͔͔͍ͣͤͭͦ͡ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ͦͤͤͦ ͔ͫͪ͒· - 
͔͍͙ͨͪ;ͤ·ͻ ͍͊ͤ͊ͦ͟͡Σ ͍ͯͦ͘͡ ͦͣͣͯͭ͊͟ͼ͙͙ ͙ ͔͔͍ͫͭ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Τ 

- ͨͦ ͍·Ύ͍͔͙ͤ͡Ό ͙͙͔ͨͪͦͪͭͭͤ·ͻ ͍͔͙͚ͤ͊ͨͪ͊ͤ͡ ͙ ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ ͙ͫ;͔ͪͨ·͍͊Ό΅͔͎ͦ ͔ͦͣͨͫ͊͟͟͡ ͎ͯͫͯ͡ ͒͡Ύ ͍͔ͫͻ 
͔͎͙͚͊ͭͦͪ͟ ͔ͦͦͤ͟;ͤ·ͻ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Τ 

- ͨͦ ͙ͦͦͪ͒ͤ͊͟ͼ͙͙ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻΣ ͍͔͍͔͒ͦͣͫͭͤͤ·ͻ ͙ ͔ͦͣͣͪ͟;͔͙ͫ͟ͻ ͎ͨͪͦͪ͊ͣͣ ͍͙͙ͪ͊ͭ͘Ύ 
͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ͦͤͤͦ ͔͙ͫͭ ͫͭͪ͊ͤ· ͒͡Ύ ͙ͫ͟͡Ό;͔͙ͤΎ ͔͎ͤͤͯ͗ͤͦͦ ͙͍͙͒ͯ͋ͪͦ͊ͤ͡Ύ ͙ ͪ͊ͫͨ·͔͙ͤ͡Ύ ͔͍ͪͫͯͪͫͦΦ 

˽͔͔͙͍ͪͫͨͭͤ͟·͙ͣ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ͙ͣ ͍͙͙ͪ͊ͭ͘Ύ ͔͍͙ͨͪ;ͤ·ͻ ͍͊ͤ͊ͦ͟͡ ͍ͫΎ͙͘ Ύ͍͡ΎΌͭͫΎ: 

ͤ͊ ͎͙ͣ͊ͫͭͪ͊͡ΎͻΥ 

- ͙ ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍ͦͨͭͦͦͦͦͤͤ͟͡·ͻ ͔͔͚͊͋͟͡Τ 

- ͙ ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͼ͙ͺ͍ͪͦ·ͻ ͙͔͔͚ͪ͊͒ͦͪͤ͡·ͻ ͙͙͚ͤ͡Τ 

- ͙ ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͙͍ͫͨͯͭͤͦ͟·ͻ ͔͔͚ͫͭ ͍ͫΎ͙͘Τ 

- ͙ ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙ͫͤͻ͚ͪͦͤͤͦ ͼ͙ͺ͍͚ͪͦͦ ͙͔ͪ͊ͪͻ͙͙ {5IΤ 

- ͙ ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ˢ́˸ ͙ C55L - ͭ ͔ͻ͎͙͚ͤͦͦ͡Τ 

ͤ͊ ͔͙͊͋ͦͤͤͭͫ͟ͻ ͙͙ͤ͡Ύͻ ͙ ͔ͫͭΎͻ ͒ͦͫͭͯͨ͊Υ 

- ͨ ͔͔ͪͻͦ͒ ͤ͊ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍͎ͦͨͭͦͦͦͦͤͤͦͦ͟͡ ͔͊͋͟͡ΎΤ 

- ͔͔͋ͦ͡ Ήͺͺ͔͙͍͔ͭͤͦ͟ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͫͯ΅͔͍ͫͭͯΌ΅͙ͻ ͔͔͚͊͋͟͡ ͊͘ ͫ;͔ͭ ͙͔͔͙ͨͪͣͤͤΎ ͼ͙ͺ͍ͪͦ·ͻ ͙͔͔͚ͯͨͦͭͤͭ͡͡ 
͔͙͊͋ͦͤͤͭͫ͟ͻ ͙͙͚ͤ͡ ό{5I[ύΤ 
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- ́ ͙͔ͪͦͦ͟ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͤ͊ ͔͊͋ͦͤͤͭͫͦͣ͟ ͯ;͔͊ͫͭ͟ ͔͍ͫͪ͒ͫͭ ͙ͪ͊͒ͦ͒ͦͫͭͯͨ͊Φ 

˴ ͔͔͙͍ͨͪͫͨͭͤ͟·ͣ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύͣ ͍͙͙ͪ͊ͭ͘Ύ ͦͣͣͯͭ͊͟ͼ͙͎ͦͤͤͦͦ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ ͦͭͤͦͫΎͭͫΎΥ 

- ͨ ͔͙͔ͪͦ͒ͦ͗ͤ͡ ͔͔ͨͪͻͦ͒͊ ͦͭ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͔͒͊͒ͤͦ͟-΄͎͍͊ͦ·ͻ ͙ ͙ͦͦͪ͒ͤ͊ͭͤ͟·ͻ ͫͭ͊ͤͼ͙͚ ͟ ͼ͙ͺ͍ͪͦ·ͣ ͫͭ͊ͤͼ͙ΎͣΤ 

- ͍͔͔͙͔ͤ͒ͪͤ ͦ͋΅͔͊ͤ͊͟͡Έ͚ͤͦ ͙͎͙ͫͤ͊͊͘͡ͼ͙͙ ͒͡Ύ ͙ͫͦ͒͊ͤ͘Ύ ΄͙ͪͦͦͨͦͦͫͤ͟͡·ͻ ͼ͙ͺ͍ͪͦ·ͻ ͔͔͚ͫͭ ͙͔͎ͤͭͪ͊͡Έ͎ͤͦͦ 
͙͍͙ͦ͋ͫͯ͗͊ͤ͡ΎΦ 

˽͙͙͔ͪͦͪͭͭͤ·͙ͣ ͔͔͍ͫͭ·͙ͣ ͔ͭͻ͎͙ͤͦͦ͡Ύ͙ͣ Ύ͍͡ΎΌͭͫΎΥ 

- ͔͔͔ͨͦͫͭͨͤͤͦ ͙͔ͫͦ͒͊ͤ͘ ͼ͙ͺ͍͚ͪͦͦ ͔͙ͫͭ ͙͔͎ͤͭͪ͊͡Έ͎ͤͦͦ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ ͎ͦ͒ͤͦͦ ͙͘ ͟͡Ό;͔͍·ͻ Ή͔͔͍ͣͤͭͦ͡ 
ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͔͙͎͒ͤͦͦ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊Τ 

- ͙͔ͫͦ͒͊ͤ͘ ͦͨ·ͭͤ·ͻ ͦͤ͘ ΄͙͚ͪͦͦͨͦͦͫͤͦ͟͡ ͼ͙ͺ͍͚ͪͦͦ ͔͙ͫͭ ͙͔͎ͤͭͪ͊͡Έ͎ͤͦͦ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ ͙ ͒͊͡Έ͔͚ͤ΄͔͔ ͙ͻ 
ͪ͊ͫ΄͙͔͙͔ͪͤΤ 

- ͙ ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔ͭͻ͎͙͚ͤͦͦ͡ ˢ́˸Φ 

˻ͫͦ͋ͦ ͊ͭͯ͊͟͡Έͤ· ͔ͨͪͦ͋ͣ͡· ͙ͫͦ͒͊ͤ͘Ύ ͙͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·ͻ ͔͔͚ͫͭ ͊͟͟ ͍ͦͫͤͦ· ͔͙ͨͦͫͭͪͦͤΎ ͍͔͔ͫͦͪͣͤͤ·ͻ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͍ͫͨͪ͊ͦ;ͤ·ͻ ͫͯ͗͋͡ ͙ ͪ͊ͫ΄͙͔͙͔ͪͤ ͔͍͙ͫͪͫͤ·ͻ ͺͯͤ͟ͼ͙͚ ͼ͙ͺ͍ͪͦ·ͻ ͔͔ͭ͡ͺͦͤͤ·ͻ ͫͭ͊ͤͼ͙͚ ͔ͨͯͭͣ 
͙ͫ͡Ύ͙ͤΎ ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͫͦ ͔͍͙ͫͪ͒ͫͭ͊ͣ ͍͚ͣ͊ͫͫͦͦ ͙ͤͺͦͪͣ͊ͼ͙͙Φ ˤ͊͗ͤ·ͣ ΄͎͊ͦͣ ͍ Ήͭͦͣ ͍͔͙͙ͤ͊ͨͪ͊ͤ͡ 
͔͋ͯ͒ͭ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͔͊͋ͦͤͤͭ͊ͣ ͔͍͙ͨͪ;͚ͤͦ ͔͔ͭ͡ͺ͚ͦͤͤͦ ͔͙ͫͭ ͍ͻ͙ͦ͒ͭΈ ͍ ͦͣͨ͟ΈΌ͔ͭͪͤ·͔ ͔͙ͫͭ ͙ 
ͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ ͙ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͙ͣ ͔͙ͪͫͯͪͫ͊ͣ ͫͦͼ͙͊͡Έ͎ͤͦͦΣ ͯ;͔͎͋ͤͦͦΣ ͤ͊ͯ;͎ͤͦͦΣ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟Σ 
Ή͎͙ͦͦ͟͡;͔͎ͫͦͦ͟Σ ͍͔͔ͪ͊͊ͭ͘͟͡͡Έ͎ͤͦͦ ͙ ͨͪͦ;͔͎ͦ ͻ͔͊ͪ͊ͭͪ͊͟Φ 

ˣͦ͡Έ΄͔ͦ ͤ͊͘;͔͙͔ͤ ͙͔͔ͣͭ ͒͊͡Έ͔͚ͤ΄͔͔ ͍͙͙͔ͪ͊ͭ͘ ͔͔͚ͫͭ ͍͚ͫͦͭͦͦ ͍ͫΎ͙͘ ͫͯ΅͔͍ͫͭͯΌ΅͙ͻ ͔ͤͪ͊ͪ͊͋͊ͭ͘·͍͔͊ͣ·ͻ 
͍ͫͭ͊ͤ͒͊ͪͭͦΣ ͫͦ;͔ͭ͊Ό΅͙ͻ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͼ͙ͺ͍ͪͦ·ͻ ͫͭ͊ͤͼ͙͚Σ ͺͯͤ͟ͼ͙͚ ̇˿ˮ˻ ͫ ͔͍͔͙͔ͨͪ͒ͫͭ͊ͤͣ͡ Ή͙ͭͻ ͎ͯͫͯ͡ 
͍͙ͨͦ͒͗ͤ·ͣ ͔͊͋ͦͤͤͭ͊ͣΦ ˾͊ͫ΄͙͔͙͔ͪͤ ͫͺ͔ͪ ͔͚͍͙͒ͫͭΎ ͙͔ͫͫͭͣ ͔ͨͪͫͦͤ͊͡Έ͎ͤͦͦ ͙͍ͪ͊͒ͦ·͍ͦ͊͘ ͍͙ͨͦͦͭ͘͡ ͪ͊ͫ΄͙͙ͪͭΈ 
͍͙ͦͣͦ͗ͤͦͫͭ͘ ͫͯ΅͔͍ͫͭͯΌ΅͙ͻ ͔͔ͭ͡ͺͦͤͤ·ͻ ͔͔͚ͫͭ ͙ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͍ͫͨͪ͊ͦ;ͤ·ͻ ͫͯ͗͋͡Φ 

ˤ͔͚͊͗ͤ΄͔͚ ͊͒͊͘;͔͚ ͨͪͦͼ͔ͫͫ͊ ͙͔͎ͤͭͪ͊ͼ͙͙ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ Ύ͍͡Ύ͔ͭͫΎ ͙͔ͫͦ͒͊ͤ͘ ͍͙͍͊ͣͦͯ͘Ύ͚͊ͤͤͦ͘ 
͙ͦͣͣͯͤ͊͟͟ͼ͙͚ͦͤͤͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͍͙ͤͯͭͪ ͫͭͪ͊ͤ· ό͒͡Ύ ͎ͦ͋͊ͫͭͤͦͦ͡Σ ͎͎ͦͪͦ͒ͫͦͦ͟ ͙ ͚͎ͪ͊ͦͤͤͦͦ ͍͔͚ͯͪͦͤύΣ 
͙͔ͣΌ΅͔͚ ͍·ͻͦ͒· ͍ͦ ͍͔ͤ΄͙͔ͤ ͎ͦ͋͊͡͡Έͤ·͔ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ·͔ ͙ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͙͔ͫͫͭͣ· ͙ 
͔͔ͦ͋ͫͨ;͙͍͊Ό΅͔͚ ͒͡Ύ ͔͍͊͋ͦͤͤͭͦ ͨͦ ͍͔͚ͫ ͔͙͙͙ͭͪͪͭͦͪ ͨͦͤ͡·͚ ͤ͊͋ͦͪ ͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·ͻ ͎ͯͫͯ͡ ͙ ͔͍͙͍ͫͪͫͦΦ ̏ͭͦ 
͍͙ͨͦͦͭ͘͡ ͙͍ͦ͊ͦ͊ͭ͘͟͡͡Έ ͔ͣͫͭͤ·͚ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͚ ͭͪ͊ͺ͙͟ ͙ ͍͔͙ͯ͡;͙ͭΈ Ήͺͺ͔͙͍ͭͤ͟·͔ ͙ͫͦͪͦͫͭ͟ ͔ͦ͋ͣͤ͊ 
͙ͤͺͦͪͣ͊ͼ͙͔͚Φ ˨͡Ύ ͔ͪ΄͔͙ͤΎ Ή͚ͭͦ ͊͒͊͘;͙Σ ͍ ͔͍ͨͪͯΌ ͦ;͔͔ͪ͒ΈΣ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͙͔ͫͦ͒͊ͤ͘ ͍ ͎ͦͪΦ ˣ͙΄͔͔͟͟ Lt-Exchange 
ͯ͊͘͡ ͤ͊ ͔͋͊͘ ͚ͦ͒ͤͦ ͙͘ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣΦ 

˹͔ͦ͋ͻ͙ͦ͒ͣͦ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍ͤͦ·ͻ ͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫ͟ͻ ͙͔͔͙͚ͨͪͣͤͤ ͤ͊ ͍͔ͫͻ ͍ͯͪͦͤΎͻ ͔͔͙ͭͦͣͣͯͤ͊͟͟͡ͼ͙͚ͦͤͤͦ ͔͙ͫͭΦ 
˽ͦ ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤͦ-͙͔ͪ͊ͪͻ͙;͔ͫͦͣͯ͟ ͔͔͙͒ͤ͡Ό ͔͙ͫͭ ͔ͭͪͭΈ͔͎ͦ ͔͙ͨͦͦͤ͟͡Ύ ͣͦ͗ͤͦ ͔͙ͪ͊͒ͭ͘͡Έ ͤ͊ ͙ͭͪ ͍ͫͦͫͭ͊ͤ·͔ 
;͙͊ͫͭΥ 

- ͫ ͔͙ͭ ͒ͦͫͭͯͨ͊Τ 

- ͭ ͪ͊ͤͫͨͦͪͭͤ·͔ ͔͙ͫͭΤ 

- ͫ ͔͍͙ͪͫͤ·͔ ͔͙ͫͭΦ 

˽ͦ͒ ͔ͫͭΎ͙ͣ ͒ͦͫͭͯͨ͊ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͙ͨͦͤͣ͊ͭΈ ͯ;͊ͫͭͦ͟ ͔ͣ͗͒ͯ ͔ͦͤ͟;ͤ·͙ͣ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ͙ͣ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͎ͯͫͯ͡ 
͙ ͔͍͙ͫͪ͒ͫͭ͊ͣ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͙ ͙ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͪ͊ͤͦͪͦ͒ͤ͘·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͎ͯͫͯ͡Φ ˤ ͔͙ͭͪͣͤ͊ͻ 
͔͍͔͙ͨͪ͒ͦͫͭ͊ͤ͡Ύ ͎͙ͯͫͯ͡ ͒ͦͫͭͯͨ͊ ͟ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦ Ήͭͦͭ ͯ;͊ͫͭͦ͟ ͤ͊͘·͍͊Όͭ Ϧ͔͔͚ͨͦͫ͒ͤ͡ ͙͔͚ͣ͡ϦΦ 

́ͪ͊ͤͫͨͦͪͭͤ·͔ ͔͙ͫͭ ͔ͨͪ͒ͤ͊ͤ͊͘;͔ͤ· ͒͡Ύ ͔͔ͨͪ͒͊;͙ ͋ͦ͡Έ΄͙ͻ ͦ͋Ά͔͍ͣͦ ͎ͪ͊ͤͦͪͦ͒ͤͦͦ͘ ͭͪ͊ͺ͙͊͟ ͔ͣ͗͒ͯ ͙ͨͯͤͭ͊ͣ͟ 
ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͙ ͙ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͎ͯͫͯ͡Φ ˮ͙͡ ͎͙͙͒ͪͯͣ ͍͙ͫͦ͊ͣ͡ - Ήͭͦ ͎͙ͣ͊ͫͭͪ͊͡Έͤ·͔ ͯ;͙͊ͫͭ͟ 
͔͙ͫͭΣ ͔͔ͨͪ͒͊Ό΅͙͔ ͍͔ͫ ͍͙͒· ͙ͤͺͦͪͣ͊ͼ͙͙ ͨͦ ͔͙͒ͤ·ͣ ͊ͤ͊͊ͣ͟͡ ͍ͫΎ͙͘Φ 

˿͔͍͙ͪͫͤ·͔ ͙͙͡ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͔͙ͫͭ - Ήͭͦ ͔ͦͣͨͫ͟͟͡ ͪ͊ͤͦͪͦ͒ͤ͘·ͻ ;͊΅͔ ͍͔͎ͫͦ ͍͙͔͍͙͙͊ͣͦͤ͊ͫͣ͘͘·ͻ ͔͍ͫͪ͒ͫͭ 
͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙ͫͭͦ;͙͍ͤͦ͟Φ ˿͔͙ͭ ͒ͦͫͭͯͨ͊ ͙ ͭͪ͊ͤͫͨͦͪͭͤ·͔ ͔͙ͫͭ Ύ͍͡ΎΌͭͫΎ ͔͍͙ͫͪ͒ͫͭ͊ͣ ͍͙͒ͦͫͭ͊͟ 
͙ͤͺͦͪͣ͊ͼ͙͙Σ ͎͔͔͙͔͚ͤͪͪͯͣͦ ͔͍͙ͫͪͫͤ·͙ͣ ͔ͫͭΎ͙ͣ ͙ ͍ͤ͊ͨͪ͊͡Ύ͔͚ͣͦ ͟ ͔ͦͦͤ͟;ͤ·ͣ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡ΎͣΦ 

͔͔͙́ͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͔ͭͪͭΈ͔͎ͦ ͔͙ͨͦͦͤ͟͡Ύ ͔͍ͨͪ͒ͦͫͭ͊͡ΎΌͭ ͔͍͙ͤ͒͊ͤͤ·͔ ͒ͦ ͙ͫͻ ͨͦͪ ͍͙ͦͣͦ͗ͤͦͫͭ͘Σ 
͍ͨͦͦ͘͡ΎΎ ͤ͊͘;͙͔ͭ͡Έͤͦ ͍͔͙ͯ͡;͙ͭΈ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙͙͚ͤ͡ ͍ͫΎ͙͘ ͙Σ ͍͔͍͔ͫͦͦͭͭͫͭͤͤͦΣ ͙ͫͦͪͦͫͭ͟ 
͔͔ͨͪ͒͊;͙ ͙͎͍ͫͤ͊ͦ͡ ͙ͨͪ ͙͔͙͙ͫͤ͗ͤ ͔ͯ͒͡Έͤ·ͻ ͊ͭͪ͊ͭ͘ ͤ͊ ͔͔ͨͪ͒͊;ͯ ͔͙͙͒ͤͼ· ͙ͤͺͦͪͣ͊ͼ͙͙Φ ˽ͦΎ͍͙͊ͫ͡Έ ͔ͪ͊͡Έͤ͊Ύ 
͍ͦͣͦ͗ͤͦͫͭ͘Έ ͦ͋Ά͔͙͒ͤΎͭΈ ͎ͦ͋͊͡͡Έͤ·͙ͣ ͔ͫͭΎ͙ͣ ͔ͭͻ͙ͤ;͔͙ͫ͟ ͪ͊ͤͦͪͦ͒ͤ͘·͔ ͙͔ͫͫͭͣ·Φ ͔͔͙́ͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ·͔ 
͔͙ͫͭΣ ͍͟͡Ό;͊Ύ Ϧ͔ͨͦͫ͒ͤ͡ΌΌ ͙ͣ͡ΌϦΣ ͔ͯ͗ ͔ͤ ͙͍ͨͪΎ͊ͤ͘· ͟ ͚͊ͦ͟͟-͙͋ͦ͡ ͚ͦ͒ͤͦ ͎͔ͯͫͯ͡ ͙ ͙͍ͦ͒ͤ͊ͦͦ͟ ͔ͨͪ͒ͤ͊ͤ͊͘;͔ͤ· 
͒͡Ύ ͔͔ͭ͡ͺ͙͙ͦͤΣ ͔͊͋͟͡Έ͎ͤͦͦ ͔͔͍͙͔͙ͭ͒ͤ͡ΎΣ ͔͔ͨͪ͒͊;͙ ͒͊ͤͤ·ͻΣ ͒ͦͫͭͯͨ͊ ͟ ͙ͪ͊͘͡;ͤ·ͣ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͣ ͔ͪͫͯͪͫ͊ͣΣ 
͍ ͭͦͣ ;͙͔ͫ͡ ͎ͦ͋͊͡͡Έ͚ͤͦ ͔͙ͫͭ Ϧˮ͔͔ͤͭͪͤͭϦΦ ˤ ͔͔ͦͣͨͫ͟͟͡ ͫ ͍ͦͫͤͦͤ·͙ͣ ͎͙ͯͫͯ͊ͣ͡ ͔ͣͦ͗ͭ ͋·ͭΈ ͔͔ͦ͋ͫͨ;͔ͤͦ 
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͔͍͔͙͔ͨͪ͒ͦͫͭ͊ͤ͡ ͔ͫͨͼ͙͊͡Έͤ·ͻ ͍͙͍͒ͦ ͍ͫΎ͙͘Σ ͙ͭ͊͟ͻΣ ͙͔ͤ͊ͨͪͣͪΣ ͊͟͟ ͍͙͔͒ͦ ͨͦ ͊ͨͪͦͫͯ͘Σ ͼ͙ͺ͍ͪͦ͊Ύ ͔͔ͭ͡ͺ͙ͦͤΎΣ 
͍͔͔͙͔ͨͪͦ͒ͤ Ή͔ͭͪͦͤͤ͟͡·ͻ ͔͔͚ͨ͊ͭ͗͡ ͙ Ή͔͚ͭͪͦͤͤͦ͟͡ ͎͍͙ͭͦͪͦ͡Σ ͔͔͔͙ͭͣ͒͡ͼ͙ͤ͊Σ ͔͔ͯ͒͊ͤͤͦ͡ ͦ͋ͯ;͔͙͔ͤΣ ͦͻͪ͊ͤͤ͊Ύ ͙ 
͙͍ͨͪͦͭͦͨͦ͗͊ͪͤ͊Ύ ͙͎͙ͫͤ͊͊͘͡ͼ͙ΎΣ ͙͔͒ͫͨͭ;͔͙ͪ͊͘ͼ͙Ύ ͙͔͔͎ͤ͗ͤͪͤͦͦ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ ͙͚͒͊ͤ͘Φ 

˿͔͙ͪ͒ ͍͔͎ͫͦ ͔ͫͨͭͪ͊͟ ͍ͦͣͦ͗ͤ͘·ͻ ͔ͪ΄͔͙͚ͤ ͍ͦͫͤͦͤ·͔ ΄͙ͪͦͦͨͦͦͫͤ͟͡·͔ ͎͙ͯͫͯ͡Σ ͦͭͦͪ͟·͔ ͨͦͯ͡;͊ͭ ͍͙͙͔ͪ͊ͭ͘ ͍ 
ͤ͊΄͔͚ ͔͙͔ͪͫͨͯ͋͟͡ ΉͭͦΥ 

- Ϧˮ͔͔ͤͭͪͤͭϦκˮ͔ͤͭͪ͊ͤͭΤ 

- ͼ͙ͺ͍͔ͪͦͦ ͙ ͙͔͙͍͔ͤͭͪ͊ͭͤͦ͟ ́ˤΤ 

- ͙ ͔͙͍͔ͤͭͪ͊ͭͤͦ͟ ͣͯ͡Έ͙͔͙ͭͣ͒͊Φ 

˿͔͔͍ͭ͊Ύ ͊ͪͻ͙͔ͭͭͯͪ͊͟ ͒ͦ͗ͤ͊͡ ͔͔ͦ͋ͫͨ;͙͍͊ͭΈΥ 

- ͣ ͯ͡Έ͙͔͍͙ͭͫͪͫͤͯΌ ͙͔͎ͤͭͪ͊ͼ͙Ό ͦͭ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ͒ͦ ͙ͫͭͦ;͙͍ͤͦ͟ ͙ͤͺͦͪͣ͊ͼ͙͙Τ 

- ͎ ͙͋ͯ͟Ό ͚ͤ͊ͫͭͪͦͯ͟ ͔͚ͫͦͪͦͫͭ͟ ͔͔ͨͪ͒͊; ͙ ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙Ό ͎ͯͫͯ͡Τ 

- ͤ ͙ͯ͘͟Ό ͙ͫͭͦͣͦͫͭΈ ͍͔͙ͯ͡;͔͙ͤΎ ͍ͤͦ·ͻ ͎ͯͫͯ͡ ͙ ͙ͦ͟͡;͔͍ͫͭ͊ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Τ 

- ͎͍͔͍ͣͤͦͦͯͪͦͤ·͚ ͔ͣͻ͙͊ͤͣ͘ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͊͟;͔͍ͫͭ͊ ͎ͯͫͯ͡Σ ͍ͦͫͤͦ͊ͤͤ·͚ ͤ͊ ͍͔͔͙͙͒ͤ ͙͙͎͋ͤ͡͡-ͪ͊ͫ;͔͍ͭͦ ͨͦ ͚͊͗͒ͦ͟ 
͎͔ͯͫͯ͡Τ 

- ͨ ͔ͦͤͦ͡ ͍͔͙͔ͯͨͪ͊ͤ͡ ͔ͫͭΎ͙ͣΦ 

˽ͦͤ͊͡Ύ ͙ͦͨͭ;͔ͫ͊͟Ύ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟Σ ͙͙͍ͦͣ͋ͤͪͦ͊ͤͤ͊͟Ύ ͫ ²5a ͔ͭͻ͎͙ͤͦͦ͡Ύ͙ͣ ͔͔ͦ͋ͫͨ;͙ͭ ͺ͙͙͘;͔ͫͯ͟Ό ͔ͫͭΈΣ 
͍͔͍ͯ͒ͦͭͦͪ͡ΎΌ΅ͯΌ ͒͊ͤͤ·ͣ ͔͍͙ͭͪ͋ͦ͊ͤΎͣΦ ͔́ͻ͎͙ͤͦͦ͡Ύ͙ͣ ͙͔͎ͤͭͪ͊ͼ͙͙ ͪ͊ͤͦͪͦ͒ͤ͘·ͻ ͎ͯͫͯ͡ ͎ͣͦͯͭ ͫͭ͊ͭΈ ˢ́˸ ͙͙͡ Lt 
(MPLS). 

ˤͦͣͦ͗ͤ͘·͔ ͔͔͍ͫͭ·͔ ͊ͪͻ͙͔ͭͭͯͪ͟·Υ 

˹͊ ͎͙ͣ͊ͫͭͪ͊͡ΎͻΥ 

- FO + WDM + SDH; 

- FO + WDM + ATM; 

- FO + WDM + IP (MPLS). 

˹͊ ͔ͫͭΎͻ ͒ͦͫͭͯͨ͊Υ 

- xDSL + ATM + ͎͙ͯͫͯ͡ (IP, POTS, TV); 

- xDSL + IP (MPLS) + ͎͙ͯͫͯ͡ (POTS, TV); 

- PON + ATM + ͎͙ͯͫͯ͡ (IP, POTS, TV); 

- PON + IP (MPLS) + ͎͙ͯͫͯ͡ (IP, POTS, TV). 

˾͙͊ͫͫͣͦͭͪͣ ͔͔͋ͦ͡ ͔͒ͭ͊͡Έͤͦ ͔ͤͦͭͦͪ͟·͔ ͔ͭͻ͎͙ͤͦͦ͡;͔͙͔ͫ͟ ͔ͦͣͨͦͤͤͭ͟· ͔͔͚ͫͭ ͍͎ͤͦͦͦ ͔͙ͨͦͦͤ͟͡ΎΦ 

 пΦпΦнΦ ˿͔͙ͭ ͒ͦͫͭͯͨ͊ 

 ˿ ͔͙ͭ ͎ͯͦͨͦͦͫͤͦͦ͘͟͡ ͒ͦͫͭͯͨ͊ 

 ˽ ͎͙͔ͪͦͤͦͪͯͣ͘·ͣ ͍͔͙͔ͤ͊ͨͪ͊ͤͣ͡ ͍͙͙ͪ͊ͭ͘Ύ ͨͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͔͍ͫͪ͒ͫͭ ͎ͯͦͨͦͦͫͤͦͦ͘͟͡ ͒ͦͫͭͯͨ͊ ͟ ͙͔͎͙͍ͤͭͪͪͦ͊ͤͤ·ͣ 
͔ͫͭΎͣ ͣͦ͗ͤͦ ͔͙ͦͭͣͭͭΈ Ȅ5{[ ͔ͭͻ͎͙͙ͤͦͦ͡Φ ˹͊ ͒͊ͤͤͦͣ Ή͔ͭ͊ͨ ͔͔ͫ͒ͯͭ͡ ͙ͣ͊ͫͣ͊͟͡Έͤͦ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͫͯ΅͔͍ͫͭͯΌ΅͙͔ 
͔͔͍ͫͭ·͔ ͔ͪͫͯͪͫ·Σ ͔͙ͪ͊ͯ͘͡Ύ ͤ͊ ͙ͻ ͍͔ͦͫͤͦ ͍͔ͫ ͔͔͋ͦ͡ ΄͙͙͚ͪͦ͟ ͔ͫͨͭͪ͟ ͎ͯͫͯ͡Φ ́͊͟Σ ͒͡Ύ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ 
͍·͚ͫͦͦͫͦͪͦͫͭͤͦ͟͟ ͼ͙ͺ͍͚ͪͦͦ ͍ͫΎ͙͘ ͨͦ ͫͯ΅͔͍ͫͭͯΌ΅͙ͣ ͔ͣ͒ͤ·ͣ ͙͙ͤ͡Ύͣ ͣͦ͗ͤͦ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͔ͭͻ͎͙ͤͦͦ͡Ό Ȅ5{[ 
ͫͦ ͫͦͪͦͫͭ͟Ύ͙ͣ ͦͭ рмн ˴͋κͫ ͒ͦ ру ˸͋κͫ ό͙ͪͫΦ о ͙͔͙ͨͪͦ͗ͤ͡ΎύΦ 

˸͔͒ͤ·͔ ͔͙͔͊͋ͦͤͤͭͫ͟ ͔͔ͭ͡ͺͦͤͤ·͔ ͙͙͙ͤ͡Σ ͍ ͙ͦͭ͡;͙͔ ͦͭ ͔ͭͻ͎͙͚ͤͦͦ͡ 5{[Σ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͒ͦͫͭ͊ͭͦ;ͤͦ ͍͒͊ͤͦΦ 
͔́ͻ͎͙͙ͤͦͦ͡ 5{[ ͤͯ͗͒͊ΌͭͫΎ ͔ͤ ͨͪͦͫͭͦ ͍ ͔͚ͣ͒ͤͦ ͔ͨ͊ͪ ͍͍ͨͪͦͦ͒ͦΣ ͒͡Ύ ͙ͤͻ ͤͯ͗ͤ· ͨ͊ͪ· ͫ ͔͔͔ͦͨͪ͒ͤͤ͡·͙ͣ 
ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͊ͣ͟͟Φ ˹͔͙͒ͦͨͯͫͭͣ· ͙͙͔ͤ͊͟͟ ͔͙͍͙ͤͫͨͪ͊ͤͦͫͭΣ ͫͯ΅͔͍͔ͫͭͤͤͦ ͍͔͙ͯ͡;͙͍͊Ό΅͙͔ ͊ͭͯ͘ͻ͙͔͊ͤ ͙͎ͫͤ͊͊͡ ͍ 
͙ͦ͋͊ͫͭ͡ ͍·͙ͫͦ͟ͻ ;͊ͫͭͦͭΦ ˿͍͔ͦͪ΄͔ͤͤͦ ͔ͤ ͨͦ͒ͻͦ͒Ύͭ ͨ͊ͪ·Σ ͙͔ͣΌ΅͙͔ ͔ͤ͊͟;͔͍͔ͫͭͤͤ·͔ ͙͙͡ ͔͍͙ͤͨͪ͊͡Έͤ·͔ 
͔͙͔͙ͫͦ͒ͤͤΎ ͙͙͡ ͍͔͔͙ͨͦͪ͗͒ͤΎ ͙ͦ͘͡Ύͼ͙͙Φ ˨͡Ύ ͤͦͪͣ͊͡Έ͚ͤͦ ͪ͊͋ͦͭ· ͔͍ͣͦ͒ͣͦ 5{[ ͔͔ͭͪ͋ͯͭͫΎΣ ;ͭͦ͋· ͙͙ͤ͡Ύ ͋·͊͡ 
͙͍ͫͨͪ͊ͤ͊ ͤ͊ ͍͔ͫͣ ͍͔ͫͦͣ ͨͪͦͭΎ͔͙͙͗ͤΦ ˴͔ͪͦͣ ͔ͭͻ ͎͙ͦͪ͊ͤ;͔͙͚ͤ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͔ͭͻ͎͙͚ͤͦͦ͡ 5{[Σ ͦͭͦͪ͟·͔ 
ͤ͊͊͒͟͡·͍͔͊ͭ ͺ͙͙͘;͔ͫ͊͟Ύ ͙͒ͤ͊͡ ͔͚͊͋ͦͤͤͭͫͦ͟ ͙͙͙ͤ͡Σ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͔͍͔͙ͨͪ͒ͦͫͭ͊ͤ͡Ύ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ό ͊͟;͔͍͔͚ͫͭͤͤͦ 
͙͙͙ͤ͡ ͒͡Ύ ͍·͚ͫͦͦͫͦͪͦͫͭͤͦ͟͟ ͔͔ͨͪ͒͊;͙ ͒͊ͤͤ·ͻ ͤ͊ͨͪΎͣͯΌ ͍͙͙͊ͫͭ͘ ͦͭ ͫͦͫͭͦΎ͙ͤΎ ͔͊͋͟͡Έ͚ͤͦ ͔͙ͫͭ ͙ ͔ͫͨͭͪ͊͟͡Έ͚ͤͦ 
͍͔͙͙ͫͦͣͫͭͣͦͫͭ ͙ͫͨͦ͡Έ͔͚ͯͣͦ͘ ͔ͭͻ͎͙͙ͤͦͦ͡ 5{[ ͫ ͎͙͙͒ͪͯͣ ͍·ͫͦͦ͟;͊ͫͭͦͭͤ·͙ͣ ͙͔͙ͫͫͭͣ͊ͣΣ ͪ͊͋ͦͭ͊Ό΅͙͙ͣ ͨͦ ͭͦͣͯ 
͔͗ ό͙͙͡ ͔ͪ͊ͫͨͦͦ͗ͤͤͦͣͯ͡ ͪΎ͒ͦͣύ ͔͊͋͟͡ΌΦ 
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Ò ISTOK-SOYUZ - 68 
 

 ˿ ͔͙ͭ ΄͙͎ͪͦͦͨͦͦͫͤͦͦ͟͡ ͒ͦͫͭͯͨ͊ 

 ˾ ͊ͫͭͯ΅͙͔ ͔͙ͨͦͭͪ͋ͤͦͫͭ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ;͊΅͔ ͍͔͎ͫͦ ͔͔͔ͤͨͪ͒ͫ͊ͯͣ͘͟· ͙ ͦ͊͒͊͘;͙͍͊Όͭ ͔͍ͦͨͪ͊ͭͦͪͦ ͍ͫΎ͙͘Φ 
͔͔͙́ͦͣͣͯͤ͊͟͟͡ͼ͙ͦͤͤ·͔ ͔ͦͨͪ͊ͭͦͪ· ͒ͦ͗ͤ͡· ͔ͤ ͭͦ͡Έͦ͟ ͍͔͍ͯ͒ͦͭͦͪ͡ΎͭΈ ͔͙ͨͦͭͪ͋ͤͦͫͭ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ͔͙ͦͨͪͪͯΎ 
͔ͭͻ͙ͤ;͔͙͙ͫͣ͟ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͫͯ΅͔͍ͫͭͯΌ΅͔͚ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟·Σ ͤͦ ͙ ͙͍ͨ͊ͤͪͦ͊ͭ͡Έ ͍͙ͫͦ ͔͙ͫͭ ͒͡Ύ ͋ͯ͒ͯ΅͙ͻ ͤͯ͗͒ 
ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Φ ͔̂͗ ͔͎ͫͦ͒ͤΎ ͍͙͔ͦͤ͊ͭ͘͟ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͍ ͔͔͍͚ͫͭͦ ͙ͤͺ͔ͪ͊ͫͭͪͯͭͯͪ͟Σ ͍ͨͦͦ͘͡ΎΌ΅͔͚ ͔͍ͨͪ͒ͦͫͭ͊͡ΎͭΈ 
͋ͦ͡Έ΄͙͔ ͙ͫͦͪͦͫͭ͟Σ ͎͙͍͔͊ͪ͊ͤͭͪͦ͊ͤͤͦ ͊͟;͔͍ͫͭͦ ͎ͯͫͯ͡ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ ͍·͎ͦ͒ͤ·ͣ ͙ ͔ͭͻ͙ͤ;͔͙ͫ͟ Ήͺͺ͔͙͍ͭͤ͟·ͣ 
ͫͨͦͫͦ͋ͦͣΦ ˤͦͦͦͤͤͦ͟͡-͙ͦͨͭ;͔ͫ͊͟Ύ ͔ͭͻ͎͙ͤͦͦ͡Ύ ͔͍ͨͦͫͪ͒ͫͭͦͣ ͔͔͍ͫͭ·ͻ ͊ͪͻ͙͔ͭͭͯͪ͟ ͙ͭ͊͟ͻ ͊͟͟Σ Ϧˤͦͦͤͦ͟͡ ͒ͦ 
͒ͦͣ͊κ͙͒͊ͤ͘ΎϦ όC¢¢Iκ.ύΣ Ϧˤͦͦͤͦ͟͡ ͒ͦ ΄͊͟ͺ͊Ϧ όC¢¢/ύ ͙ Ϧˤͦͦͤͦ͟͡ ͒ͦ ͎͙͒ͦͪͦϦ όC¢¢/ŀōύΣ ͔͎͔ͨͪ͒͊͊ͭ͡ ͔ͣͻ͙͊ͤͣ͘· 
͔͔ͦ͋ͫͨ;͔͙ͤΎ ͔ͤͦ͋ͻ͙ͦ͒ͣ·ͻ ͔͔͍ͫͭ·ͻ ͔͚ͫͦͪͦͫͭ͟ ͒͡Ύ ͍͙͒ͦͫͭ͊͟ ͍ͤͦ·ͻ ͎ͯͫͯ͡ ͙ ͙͔͙͚ͨͪͦ͗ͤ͡Φ ˤ ͦ͋΅͔ͣ ͫͯ͡;͔͊Σ 
͙ͦͨͭ;͔ͫ͊͟Ύ ͔ͫ͟ͼ͙Ύ ͦ͊͟͡͡Έ͚ͤͦ ͔͙ͫͭ ͒ͦͫͭͯͨ͊ ͔ͣͦ͗ͭ ͙͔ͣͭΈ ͊ͪͻ͙͔ͭͭͯͪͯ͟ Ϧͭͦ;͊͟-ͭͦ;͊͟ϦΣ Ϧͦ͟͡ΈͼͦϦ ͙͙͡ ͙͍ͨ͊ͫͫͤ·͔ 
͔͙ͫͭ Ϧͭͦ;͊͟-͎ͣͤͦͦͭͦ;͔͟Ϧ όthbύΦ ˻ͫͦ͋·͚ ͙͔͔ͤͭͪͫ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͊ͪͻ͙͔ͭͭͯͪ͊͟ ͙͍ͨ͊ͫͫͤ·ͻ Ϧͭͦ;͊͟-͎ͣͤͦͦͭͦ;͔͟Ϧ ͔͔͚ͫͭ 
ό͙ͪͫΦ п ͙͔͙ͨͪͦ͗ͤ͡ΎύΦ 

˥͍͚͊ͤͦ͡ ͔͚ͦͣͨͦͤͤͭͦ͟ thb Ύ͍͡Ύ͔ͭͫΎ ͙ͦͨͭ;͔͙͚ͫ͟ ͍͔͍͙͔ͪ͊ͭͭ͘͡ΈΣ ͦͭͦͪ͟·͚ ͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ 
͍͙͔͙͒͗ͤΎ ͍͔͍͎ͫͭͦͦͦ ͙͎ͫͤ͊͊͡ ͔͔ͪ͊ͫͨͪ͒͡Ύ͔ͭ ͦ͋΅͙͚ ͍͔͍͚ͫͭͦͦ ͨͦͭͦ͟ ͎͍͎͊ͤͦͦ͡ ͍ͦͦͤ͊͟͡ ͨͦ ͔ͤͫͦ͟͡Έ͙ͣ͟ ͍ͦͦͤ͊ͣ͟͡ ͙Σ 
ͤ͊ͦ͋ͦͪͦͭΣ ͙͔ͫͦ͋ͪ͊ͭ ͔ͫͨͭͪ͊͟͡Έͤ·͔ ͍ͫͦͫͭ͊͡ΎΌ΅͙͔ ͔ͤͫͦ͟͡Έ͙͟ͻ ͔͙ͨͪͺ͔͙͚ͪͤ·ͻ ͍ͦͦͦͤ͟͡ ͙ ͍ͤ͊ͨͪ͊͡Ύ͔ͭ ͙ͻ ͍ ͔͙͒ͤͯΌ 
͍ͦͦͦͤͤͯ͟͡Ό ͙͗ͯ͡Φ ˿͔ͭΈ thb ͨͦ ͊ͪͻ͙͔͔ͭͭͯͪ͟ C¢¢Iκ. Ύ͍͡Ύ͔ͭͫΎ ͙͔͔ͤ͊͋ͦ͡ ͨͦ͒ͻͦ͒Ύ΅͔͚ ͒͡Ύ ͍͙͚ͯͫͦ͡ ͤ͊΄͙ͻ 
͎͍ͦͪͦ͒ͦΦ ˻ͤ͊ ͔͎͔ͨͪ͒ͨͦ͊͊ͭ͡ ͨͦ͒͟͡Ό;͔͙͔ͤ ͎͍͎͊ͤͦͦ͡ ͍ͦͦͤ͊͟͡ ͫ ͚ͦ͒ͤͦ ͫͭͦͪͦͤ· ͟ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΌ ͼ͔ͤͭͪ͊͡Έ͎ͤͦͦ 
ͦͺ͙ͫ͊ ό˿˻ύΣ ͊ ͫ ͎͚͒ͪͯͦ - ͟ ͙ͦͨͭ;͔ͫͦͣͯ͟ ͍͔͍͙͔ͪ͊ͭͭ͘͡ΌΣ ͦͭ ͎ͦͭͦͪͦͦ͟ ͙ͨͪͦͫͻ͙ͦ͒ͭ ͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ ͔ͤͫͦ͟͡Έ͙͟ͻ 
͍ͦͦͦͤ͟͡ ͒ͦ ͍͒ͦͣͦ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Φ ˻͙ͨͭ;͔͙͔ͫ͟ ͍͔͍͙͔͙ͪ͊ͭͭ͘͡ ͎ͣͦͯͭ ͋·ͭΈ ͔ͪ͊ͣ͘΅͔ͤ· ͊͟͟ ͍ ˿˻Σ ͭ͊͟ ͙ ͍ ͤ͊ͪͯ͗ͤ·ͻ 
͔ͣͫͭ͊ͻ ͙͙͡ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͍ ͔ͨͦͣ΅͔͙ͤΎͻ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Φ ˽ͦ ͊ͪͻ͙͔ͭͭͯͪ͊ͣ͟ C¢¢/ŀō ͙ C¢¢/ ͙ͦͨͭ;͔͙͚ͫ͟ ͔͊͋͟͡Έ 
ͦ͊ͤ͟;͙͍͔͊ͭͫΎ ͍ ͔͔͙͔ͪ͊ͫͨͪ͒ͭ͡͡Έͤͦͣ ΄͊͟ͺ͔Σ ͎͔͒ ͙ͨͪͦͫͻ͙ͦ͒ͭ ͦͨͭͦΉ͔͔ͭͪͦͤͤͦ͟͡ ͔͍͙͔ͨͪͦ͋ͪ͊ͦ͊ͤ͘ ͍͊ͤ͊ͦ͟͡ ͙ ͙ͻ 
͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ ͨͦ ͔ͣ͒ͤ·ͣ ͨ͊ͪ͊ͣ ͙͙͡ ͎͙͒ͪͯͣ ͔͙ͤͦͨͭ;͔͙ͫͣ͟ ͔ͫͪ͒͊ͣ ͍͙͒ͦͫͭ͊͟ ͙͎͍ͫͤ͊ͦ͡ ͒ͦ ͍͒ͦͣͦ ͔͍͊͋ͦͤͤͭͦΦ 
˴ͦͤͼ͔ͨͼ͙Ύ ͔͙ͫͭ ˾˻˸ Ύ͍͡Ύ͔ͭͫΎ ͦ͋΅͔͚ ͒͡Ύ ͍͔ͫͻ ͔ͭͪͻ ͊ͪͻ͙͔ͭͭͯͪ͟ ͔͎͊͋ͦͤͤͭͫͦͦ͟ ͒ͦͫͭͯͨ͊Φ ˻͒ͤ͊ͦ͟Σ ͭͦ͡Έͦ͟ C¢¢Iκ. 
͍ͨͦͦ͘͡Ύ͔ͭ ͙ͫ͟͡Ό;͙ͭΈ ͔ͪ͊ͣ͘΅͔͙͔ͤ ͙͍͚͊ͭͤͦ͟ ͔͔͍͚ͫͭͦ Ή͔͙͙ͭͪͦͤ͟͟͡ ͍͔ͤ ͔ͨͦͣ΅͔͙͚ͤ ͼ͔ͤͭͪ͊͡Έ͎ͤͦͦ ͦͺ͙ͫ͊ ͙͙͡ 
͙͚͒͊ͤ͘ ͔͍͊͋ͦͤͤͭͦΦ ˿͔ͭΈ thb ͍ ͊ͪͻ͙͔͔ͭͭͯͪ͟ C¢¢Iκ. ͙͔͔ͣͭ ͯͨͪͦ΅͔ͤͤͯΌ ͦ͋ͪ͊͋ͦͭͯ͟ ͙͎͍ͫͤ͊ͦ͡ ͍ ͔ͨͪͦͣ͗ͯͭͦ;ͤ·ͻ 
ͯ;͊ͫͭ͊͟ͻ ͔͙ͫͭ ͔͎͊͋ͦͤͤͭͫͦͦ͟ ͒ͦͫͭͯͨ͊Σ ͤͦ ͙͔ͯͫͤͤͯ͡Ό Ή͔͙ͭͪͦͤͯ͟͟͡ ͤ͊ ͦͤ͟ͼ͊ͻ ͙ͦͨͭ;͔͚ͫͦ͟ ͙͔ͫͫͭͣ·Φ ˴ͦͤͼ· ͙͔ͫͫͭͣ· 
͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͚ͫͦ͋ͦ ͔ͪ͊ͣ͘΅͔ͤͤ·͚ ͍ ˿˻ ͙ͦͨͭ;͔͙͚ͫ͟ ͙͔͚ͤͤ͡·͚ ͔͙ͭͪͣͤ͊͡ h[¢ ͙ ͙ͦͨͭ;͔͙͔ͫ͟ ͔͔͍ͫͭ·͔ ͦͦͤ͟;͙͊ͤΎ 
hb¢ ͍ ͔ͨͦͣ΅͔͙ͤΎͻ ͔͍͊͋ͦͤͤͭͦΦ ˤͦͦͦͤͤͦ͟͡-͙ͦͨͭ;͔͙͔ͫ͟ ͔͙ͫͭ ͨͪͦ΅͔Σ ͔͔͔ͤ͊͒͗ͤ ͙ ͔͔͔ͣͤ ͎͙͔͒ͦͪͦ ͍ ͙͍͙͙ͦ͋ͫͯ͗͊ͤ͡Σ 
;͔ͣ ͙͔ͫͫͭͣ· ͤ͊ ͔ͣ͒ͤ·ͻ ͔͊͋͟͡ΎͻΦ ˸͊ͫ΄ͭ͊͋ͤ͊Ύ ͔͙ͪ͊͊͘͡ͼ͙Ύ ͙ͦͨͭ;͔͙ͫ͟ͻ ͔͔͚ͫͭ ͒ͦͫͭͯͨ͊ ͍͙ͨͦͦͭ͘͡ ͙ͫͦͪ͊ͭͭ͟Έ 
ͪ͊ͫͻͦ͒· ͤ͊ ͔͙ͪ͊͊͘͡ͼ͙Ό Ή͙ͭͻ ͊ͪͻ͙͔ͭͭͯͪ͟ ͙ ͎ͤ͊ͣͤͦͦ ͔ͯ͒΄͔͍͙ͭ ͫ͊ͣ·͔ ͙ͪ͊͘͡;ͤ·͔ ͎͙ͯͫͯ͡ ͔͎͊͋ͦͤͤͭͫͦͦ͟ ͒ͦͫͭͯͨ͊Φ 
˿ͯͣͣ͊ͪͤ͊Ύ ͫͦͪͦͫͭ͟Έ ͔͔ͨͪ͒͊;͙ ͨͦ ͔͙ͫͭ ͒ͦͫͭͯͨ͊ ˢ́˸-thb όDΦфуоύ ͤ͊ сп ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ ͍ͫͦͫͭ͊͡Ύ͔ͭ снн ˸͋κͫ ͍ 
ͫͭͦͪͦͤͯ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ͙ мрр ˸͋κͫ ͦͭ ͙ͤͻΦ ͔́͊͗͟ ͔͙͍ͦ͋ͤ͊͒͗͊Ό΅͙ͣ Ύ͍͡Ύ͔ͭͫΎ ͍͙͔ͦͭͫͯͭͫͭ ͙ͪͫ͊͟ 
͙͍͔͙͚͊ͨͭ͊ͦͦ͗ͤ͟͡͡ ͤ͊ ͍ͦͦͦͤͤͦ͟͡-͙ͦͨͭ;͔ͫͯ͟Ό ͙ͤͺͪ͊ͫͭͪͯͭͯͪͯ͟Σ ͭ͊͟ ͊͟͟ ͺ͙͙͘;͔͙͔ͫ͟ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͍͎ͦͦͦͤͤͦͦ͟͡ 
͔͊͋͟͡Ύ ͙͔ͣΌͭ ͎ͦͪͦͣͤ·͚ ͔ͨͦͭͤͼ͙͊͡Σ ͙ ͍ ͙͚͋͗͊͡΄͔ͣ ͋ͯ͒ͯ΅͔ͣ ͔ͤ ͔͍͙͙ͨͪ͒͒ͭͫΎ ͚͊ͦ͟͟-͙͋ͦ͡ ͔͔͋ͦ͡ Ήͺͺ͔͙͍͚ͭͤͦ͟ 
͊͡Έ͔͙͍ͭͪͤ͊ͭ· ͔ͭͻ͎͙͙ͤͦͦ͡ ͔͔ͨͪ͒͊;͙Σ ;͔ͣ ͨͦ ͚͒͊ͤͤͦ ͺ͙͙͘;͔͚ͫͦ͟ ͔͔ͫͪ͒Φ ˮ͘-͊͘ ΄͙͚ͪͦͦ͟ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤͦͫͭ 
͔ͣ͒ͤ·ͻ ͔͔͚͊͋͟͡Σ ͙͎ͣͪ͊ͼ͙Ύ ͟ ͨͦͤͦͫͭ͡ΈΌ ͍ͦͦͦͤͤͦ͟͡-͙ͦͨͭ;͔͙ͫͣ͟ ͔͊͋͟͡Έͤ·ͣ ͙͔ͫͫͭͣ͊ͣ ͍ͻ͙ͦ͒ͭ ͙͡΄Έ ͍ 
͎͒ͦͦͫͪͦ͡;ͤ·͔ ͨ͊ͤ͡·Φ ˤ ͔͔ͨͪͻͦ͒ͤ·͚ ͔͙ͨͪͦ͒ ͣͦ͗ͤͦ ͎͙͍ͨͪͦͤͦͪͦ͊ͭ͘Έ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭͦ ͍ͤͦ·ͻ ͙͚͒͊ͤ͘Σ ͦͫͤ͊΅͔ͤͤ·ͻ 
͙ͦͨͭ;͔͚ͫͦ͟ ͙ͤͺ͚ͪ͊ͫͭͪͯͭͯͪͦ͟Σ ͊ ͫͭ͊ͪ·͔ ͙͒͊ͤ͘Ύ ͨͦ ͔͔ͣͪ ͍͔͍͙ͦͫͭͪ͋ͦ͊ͤΎ ͋ͯ͒ͯͭ ͔͔ͨͪͦͫͤ͊΅͊ͭΈͫΎ ͍ͤͦ·ͣ 
͍ͦͦͦͤͤͦ͟͡-͙ͦͨͭ;͔͙ͫͣ͟ ͔͊͋͟͡Έͤ·ͣ ͻͦ͘Ύ͚͍ͫͭͦͣΦ 

 пΦпΦоΦ ́ͪ͊ͤͫͨͦͪͭͤ·͔ ͔͙ͫͭ 

 ̅ ͙͙͘;͔ͫ͊͟Ύ ͔ͫͪ͒͊ ͔͔ͨͪ͒͊;͙ 

 ˴ ͊͟ ͙͍͔ͫͭͤͦ͘Σ ͍ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͤ͊ ͍͔ͫͻ ͍ͦͦͦͤͤͦ͟͡-͙ͦͨͭ;͔͙ͫ͟ͻ ͔ͫͭΎͻ ͔͙͙ͪͫͨͯ͋͟͡ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͔͔ͨͪ͒͊;͊ 
͙͎͍ͫͤ͊ͦ͡ ͙͡΄Έ ͤ͊ ͚ͦ͒ͤͦ ͙͔͒ͤ͡ ͍ͦͤ͡·Φ ˿ ͨͦͣͦ΅ΈΌ ͙ͭ͊͟ͻ ͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫ͟ͻ ͙͔͙͚͒ͦͫͭ͗ͤΣ ͊͟͟ 5²5a-͔ͭͻ͎͙ͤͦͦ͡ΎΣ 
ͦ͒ͤͦ ͙ͦͨͭ;͔͔ͫͦ͟ ͍ͦͦͤͦ͟͡ ͔ͣͦ͗ͭ ͔͔ͭͨͪΈ ͨͪͦͨͯͫ͊ͭ͟Έ ͒ͦ ͭ·ͫΎ;͙ ͙͎͍ͫͤ͊ͦ͡ ͤ͊ ͙ͪ͊͘͡;ͤ·ͻ ͙͒ͤ͊͡ͻ ͍ͦͤ͡Τ ͙ͨͪ Ήͭͦͣ 
͙͔͒ͦͨͦͤͭ͡͡ΈͤͯΌ ͨͪͦͨͯͫͤͯ͟Ό ͫͨͦͫͦ͋ͤͦͫͭΈ ͣͦ͗ͤͦ ͔͔ͦ͋ͫͨ;͙ͭΈ ͍͋ͯ͊͟͡Έͤͦ ͍͔͔͒͘Σ ͎͔͒ ͔͍͙ͨͦͭͪ͋ͦ͊ͫ͡Έ ͋· 
͙͔͒ͦͨͦͤͭ͡͡Έͤ·͔ ͙ͦͨͭ;͔͙͔ͫ͟ ͍ͦͦͤ͊͟͡Φ ˽͙͔͔͙͔ͪͣͤͤ 5²5a-͔ͭͻ͎͙͙ͤͦͦ͡ ͙͍͔ͨͪͦ͡ ͟ ͨͦΎ͍͔͙ͤ͡Ό ͎͍͍͚ͣͤͦͦͦͤͦͦ͡ 
͔͔ͨͪ͒͊;͙Σ ͙͙͡ Ϧ͍͙ͪͭͯ͊͡Έͤ·ͻ ͍ͦͦͦͤ͟͡Ϧ  

˽͙ͪ Ήͭͦͣ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭͫΎ ͎ͪͦͣ͊͒ͤ͊Ύ Ή͙ͦͤͦͣ͟Ύ ͔͍ͫͪ͒ͫͭ ͨͦ ͍͔͙ͫͪ͊ͤͤΌ ͫͦ ͙ͫͭͦͣͦͫͭΈΌ ͍͔͙ͯ͡;͔͙ͤΎ ͚ͨͪͦͨͯͫͤͦ͟ 
͙ͫͨͦͫͦ͋ͤͦͫͭ ͔ͨͯͭͣ ͍͔͙ͯ͡;͔͙ͤΎ ;͙ͫ͊͡ ͺ͙͙͘;͔͙ͫ͟ͻ ͍ͦͦͦͤ͟͡Φ ˻͒ͤ͊ ͙͡΄Έ ͙͗͊͡ ͔͊͋͟͡Ύ ͔ͣͦ͗ͭ ͙͔ͣͭΈ ͍͙ͪͭͯ͊͡Έͤͦ 
͔͎͙ͤͦͪ͊ͤ;͔ͤͤ·͔ ͔͙ͣͦͫͭ͟Φ ͔̂ͫͨ΄ͤͦ ͍͔͔ͨͪͦ͒ͤ· ͙ͫͨ·͙ͭ͊ͤΎ ͨͦ ͔͔ͨͪ͒͊;͔ ͫͦ ͫͦͪͦͫͭ͟Ύ͙ͣ ͍ мл-͙͟ ͔͙́ͪͪ͊͋ͭκ͔ͫ͟ ͒͡Ύ 
͎͙ͣ͊ͫͭͪ͊͡Έͤ·ͻ ͊͒͊͘;Φ ˿͔͎ͦ͒ͤΎ ͙ͫͦͪͦͫͭ͟ ͔͔ͨͪ͒͊;͙ ͎͙ͦͪ͊ͤ;͙͍͊ΌͭͫΎ ͭͦ͡Έͦ͟ Ή͔͚ͭͪͦͤͤͦ͟͡ ;͊ͫͭΈΌ ͔ͦͦͤ͟;͎ͤͦͦ 
͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΣ ͊ ͔ͤ ͙ͫ͊ͣͣ ͍ͦͦͤͦͣ͟͡Φ 

˸ͯ͡Έ͙͔͍͙ͭͫͪͫͤ·͔ ͦͣͣͯͭ͊ͭͦͪ͟· ͔ͭͪͭΈ͔͎ͦ ͔͙ͨͦͦͤ͟͡Ύ 

˸ͯ͡Έ͙͔͍͙ͭͫͪͫͤ·͔ ͦͣͣͯͭ͊ͭͦͪ͟· ͔ͭͪͭΈ͔͎ͦ ͔͙ͨͦͦͤ͟͡Ύ ͔͍ͪͦ͡Όͼ͙͙͙ͦͤͪͯ͘Όͭ ͍ͫΌ ͔͔͍ͫͭͯΌ ͊ͪͻ͙͔ͭͭͯͪͯ͟ 
͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ ͙͔͎ͤͭͪ͊ͼ͙͔͚ ͙ͪ͊͘͡;ͤ·ͻ ͍ͨͦͭͦͦ͟Φ ˮ͔͎͙͍ͤͭͪͪͦ͊ͤͤ·͔ ͊ͤ͊͟͡Έͤ͊Ύ ͙ ͔ͨ͊ͭͤ͊͟Ύ ͦͣͣͯͭ͊͟ͼ͙͙ 


