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ĤƚƣƖċĦƣ  
  
Reliance on plastic by society has resulted in large volumes of waste requiring treatment. 

Often, this waste is disposed of in ways that harm the environment or prevent the re-use of the 

material, such as landfill or incineration. Therefore, the plastic value chain is often described as 

being linear because of the poor end-of-life strategies currently in place.   

It is crucial to introduce some circularity into the plastic value chain, to increase the useful 

lifespan of plastic material and to minimise plastic pollution of the natural environment. One 

route to achieve this is to recycle plastic.   

Chemical recycling, an umbrella term used to describe a plethora of recycling strategies, 

describes the deliberate breakdown of a plastic material by a controlled process to yield 

monomers, or other low-molecular weight products. These products can then be used to 

produce fresh, high-quality plastic, or other valuable materials. 

However, many chemical recycling processes suffer from drawbacks such as poor product 

selectivity and purification steps requiring large volumes of solvents. Both issues have led to 

challenges surrounding the proper cleaning and disposal of solvents used in the synthetic and 

purification steps, meaning that chemical recycling processes often find themselves in 

violation of the first Principle of Green Chemistry - it is better to prevent waste than to treat or 

clean up waste after it has been created.  

In this work, two novel projects are undertaken to develop routes to chemically recycle 

polyethylene terephthalate with little to no solvent waste. Supercritical carbon dioxide is 

employed as a key solvent in both projects, whilst microwave heating is also exploited as an 

energy source for plastic degradation.   
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ΝШfŰƣƖŸĬƨĦƣŔŸŰ 

ΝЮΝШÑőĲШÂũċƚƣŔĦШìċƚƣĲШÂƖŸĤũĲůШ 

Plastics are ubiquitous in our daily life. Food packaging, medical equipment and clothing are 

just three examples of how plastics contribute to the normal running of society. As a class of 

materials, plastics exhibit an unparalleled range of useful properties, such as: flexibility, 

ductility, high tensile strength, and high thermal resistance т driving their suitability for a 

plethora of applications. The ability of plastics to meet a range of needs has fuelled a demand 

for the material, which is reflected in the 20-fold increase of consumption since 1950, reaching 

311 million tonnes in 2014, with this figure expected to double by 2035 (Fig. 1.1).1 

[ŔŊƨƖĲЮΤдΤцЮÂũŸƣЮƚőŸƽŔŰŊЮƣőĲЮŔŰĦƖĲċƚĲЮŔŰЮƣőĲЮƖċƣĲЮŸŉЮƓũċƚƣŔĦЮƽċƚƣĲЮƓƖŸĬƨĦƣŔŸŰЮƚŔŰĦĲЮΤάΨΣЮċŰĬЮƓƖŸŢĲĦƣŔŸŰƚЮŸŉЮőŸƽЮƣőŔƚЮ
ƽŔũũЮŔŰĦƖĲċƚĲЮŔŰЮƣőĲЮŉƨƣƨƖĲдЮÑőĲЮĦċƓċĦŔƣǃЮŸŉЮƻċƖŔŸƨƚЮƽċƚƣĲЮƣƖĲċƣůĲŰƣƚЮƚƣƖċƣĲŊŔĲƚЮŔƚЮƚőŸƽŰЮŸŰЮƣőĲЮĤũƨĲЮċŰĬЮŊƖĲĲŰЮũŔŰĲƚдЮΤ 

It is inarguable that plastics have helped increase the quality of life for people around the world, 

by enabling the cheap manufacture of everyday products. But the mass usage has led to 

several undesirable consequences on the natural environment and human health which largely 

arise from poor treatment of plastic waste. 



мп 
 

ÑőĲƚĲШĦŸŰƚĲƕƨĲŰĦĲƚШċƖĲШĦŸũũĲĦƣŔƻĲũǃШƖĲŉĲƖƖĲĬШƣŸШċƚШƣőĲШљÂũċƚƣŔĦШìċƚƣĲШÂƖŸĤũĲůњЯШƽőŔĦőШĦċŰШĤĲШ

considered as four parts: 

1. Many plastic products being intended for single use.  

2. Improper disposal after a short period of use. 

3.  The impacts on the natural environment and human health which arise from poor 

plastic disposal. 

4. Limitations of current recycling technologies.  

The sheer volume of plastic produced exacerbates the issues which arise from the categories 

discussed above. Global Plastics Flow estimated, that in 2018 alone, 250 million tonnes (mt) of 

plastic waste material was generated worldwide.2 Only 70% (175 mt) of this waste material has 

been formally accounted for, leaving the fate of 75 mt of waste material unknown. 20% (50 mt) 

was collected for recycling, an additional 20% (50 mt) was incinerated to recover the energy in 

the chemical bonds, 30% (75 mt) was disposed of via landfilling whilst a further 25% (62 mt) 

was classed as being improperly disposed. The final 5% (13 mt) was leaked into the 

environment.  

The figures from 2018 demonstrate that the plastics value chain is still incredibly linear, as 50% 

of plastic waste was disposed of in a manner which prevents its reuse т this is known as the 

take-make-waste model (Fig. 1.2). 3 The linearity arises from the fact that the majority of 

products consumed today only ever move in one direction along their value chain: from raw 

material to waste. The Ellen MacArthur Foundation, a charity leading the transition away from 

these linear models, identifies the root of the take-make-waste model in the industrial 

revolution. This marked the first time that goods could be mass produced and there appeared 

to be an infinite supply of the raw material needed. The practices and frameworks established 

during the industrial revolution became embedded across many economically developed 
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ĦŸƨŰƣƖŔĲƚШыE?9ќƚьШċƚШƣőĲШċĤƨŰĬċŰĦĲШŸŉШƨƚĲŉƨũШŊŸŸĬƚШƚŸċƖĲĬЯШċũũŸƽŔŰŊШũŔƻŔŰŊШƚƣċŰĬċƖĬƚШƣŸШƖŔƚĲШ

and population growth to increase.  

 

[ŔŊƨƖĲЮΤдЮΥЮшЮŰЮŔũũƨƚƣƖċƣŔŸŰЮŸŉЮƣőĲЮƣċťĲцůċťĲцƽċƚƣĲЮůŸĬĲũЮŸŉЮƣőĲЮƓũċƚƣŔĦѢƚЮƻċũƨĲЮĦőċŔŰдЮ 

ΤжЮEǂƣƖċĦƣŔŸŰЮŸŉЮĦƖƨĬĲЮŸŔũЮŉƖŸůЮŰċƣƨƖċũЮƖĲƚĲƖƻĲƚдЮ 

ΥжЮ9ƖƨĬĲЮŸŔũЮŔƚЮƖĲǯŰĲĬЮŔŰƣŸЮŔƣƚЮƻċƖŔŸƨƚЮŉƖċĦƣŔŸŰƚеЮƽőŔĦőЮƓƖŸƻŔĬĲЮƓũċƣŉŸƖůЮĦőĲůŔĦċũƚЮŉŸƖЮƓũċƚƣŔĦЮůċŰƨŉċĦƣƨƖĲдЮ 

ΦжЮÂũċƚƣŔĦЮƓƖŸĬƨĦƣƚЮċƖĲЮĦŸŰƚƨůĲĬЮĤǃЮƚŸĦŔĲƣǃдЮ 

ΧжЮÂũċƚƣŔĦƚЮċƖĲЮĬŔƚƓŸƚĲĬЮŸŉЮŔŰЮċЮůċŰŰĲƖЮƣőċƣЮƓƖĲƻĲŰƣƚЮƣőĲŔƖЮƖĲцƨƚĲЮёũċŰĬǯũũеЮŔŰĦŔŰĲƖċƣŔŸŰђдЮ 

ƣШƣőĲШƣŔůĲЯШůċŰǃШŸŉШƣőĲШőċƖůŉƨũШĲŰƻŔƖŸŰůĲŰƣċũШĦŸŰƚĲƕƨĲŰĦĲƚШĬƨĲШƣŸШƣőŔƚШũŔŰĲċƖШċƓƓƖŸċĦőШƽĲƖĲШ

ŰŸƣШċƓƓċƖĲŰƣЮШ7ƨƣШƽŔƣőШċШƖŔƚŔŰŊШċƽċƖĲŰĲƚƚШƚƨƖƖŸƨŰĬŔŰŊШŔƚƚƨĲƚШƚƨĦőШċƚаШůŔĦƖŸƓũċƚƣŔĦƚЯШŸĦĲċŰШ

ƓŸũũƨƣŔŸŰЯШċŰĬШċŰШƨŰċĦĦĲƓƣċĤũĲШċĦĦƨůƨũċƣŔŸŰШŸŉШƓũċƚƣŔĦШƽċƚƣĲШŔŰШũċŰĬǯũũƚЯШƣŔůĲШċŰĬШƖĲƚŸƨƖĦĲƚШ

ċƖĲШĤĲŔŰŊШĬŔƖĲĦƣĲĬШƣŸƽċƖĬƚШůŸƖĲШƚƨƚƣċŔŰċĤũĲШƓƖċĦƣŔĦĲƚШŉŸƖШƣőĲШƣƖĲċƣůĲŰƣЯШċŰĬШƖĲрƨƚĲЯШŸŉШƓũċƚƣŔĦШ

ƣőċƣШőċƚШƖĲċĦőĲĬШƣőĲШĲŰĬШŸŉШŔƣƚШƨƚĲŉƨũШũŔŉĲƚƓċŰЮШ 

ÑőĲШEũũĲŰШ~ċĦ ƖƣőƨƖШ[ŸƨŰĬċƣŔŸŰШċĬƻŸĦċƣĲƚШŉŸƖШċШƣƖċŰƚŔƣŔŸŰШƣŸШċШĦŔƖĦƨũċƖШĲĦŸŰŸůǃЯШċŰШċƓƓƖŸċĦőШ

ƽőŔĦőШċŔůƚШƣŸШċƻŸŔĬШĲƻĲƖШƽċƚƣŔŰŊШůċƣĲƖŔċũШƽőŔũƚƣШƚŔůƨũƣċŰĲŸƨƚũǃШƖĲŊĲŰĲƖċƣŔŰŊШƣőĲШőċƖůШĬŸŰĲШƣŸШ

ƣőĲШŰċƣƨƖċũШĲŰƻŔƖŸŰůĲŰƣШы[ŔŊЮШΝЮΟьЮШ ĦĦŸƖĬŔŰŊШƣŸШƣőĲШEũũĲŰШ~ċĦ ƖƣőƨƖШ[ŸƨŰĬċƣŔŸŰЯШċШĦŔƖĦƨũċƖШ

ĲĦŸŰŸůǃШĦŸŰƚŔƚƣƚШŸŉШƣőƖĲĲШťĲǃШĦŸŰĦĲƓƣƚаШΠ 

¶ Eliminate waste and pollution. 

¶ Circulate products and materials (at their highest value). 

¶ Regenerate nature. 



мс 
 

 

[ŔŊƨƖĲЮΤдЮΦЮшЮŰЮŔũũƨƚƣƖċƣŔŸŰЮŸŉЮƣőĲЮĦŔƖĦƨũċƖЮĲĦŸŰŸůǃЮĦŸůƓŔũĲĬЮĤǃЮƣőĲЮEũũĲŰЮ~ċĦ ƖƣőƨƖЮ[ŸƨŰĬċƣŔŸŰдЮΧЮ 

As a concept, the circular economy continues to gain momentum. In the academic space, the 

aims of a circular economy are well-aligned with the 12 Principles of Green Chemistry originally 

developed by Paul Anastas.5 Specific principles that relate well to the circular economy are: 

¶  It is better to prevent waste than to treat or clean up waste after it has been created. 

¶ A raw material or feedstock should be renewable rather than depleting whenever 

technically and economically practicable. 

¶ Chemical products should be designed so that at the end of their function they 

break down into innocuous degradation products and do not persist in the 

environment. 

International bodies have also been placing sustainable development at the centre of their 

objectives. In 1992 the United Nations (UN) hosted the Earth Summit Conference, where 178 



мт 
 

member states adopted a strategy to build a global partnership for sustainable development to 

improve human lives and protect the environment titled Agenda 21.6 

Agenda 21, alongside subsequent UN resolutions and meetings, laid the groundwork for the 

2030 Agenda for Sustainable Development summarised in 17 Sustainable Development Goals 

(SDGs).ΤШThese goals are designed to facilitate the movement towards a more sustainable 

world, and express values and objectives consistent with the goal of a circular economy, 

specifically: 

¶ Goal 9: Industry, Innovation and Infrastructure - Build resilient infrastructure, promote 

inclusive and sustainable industrialization and foster innovation. 

¶ Goal 11: Sustainable Cities and Communities - Make cities and human settlements 

inclusive, safe, resilient, and sustainable. 

¶ Goal 12: Responsible Construction and Production - Ensure sustainable consumption 

and production patterns. 

¶ Goal 14: Life Below Water - Conserve and sustainably use the oceans, seas and marine 

resources for sustainable development. 

¶ Goal 15: Life on Land - Protect, restore and promote sustainable use of terrestrial 

ecosystems, sustainably manage forests, combat desertification, and halt and reverse 

land degradation and halt biodiversity loss.  

Whilst there is clear evidence of the recognition for a need to transition towards a more 

sustainable, circular approach for plastic waste in the academic and political space, the rate of 

change is very slow. 



му 
 

ΝЮΝЮΝШ7ċƖƖŔĲƖƚШƣŸШċШ9ŔƖĦƨũċƖШEĦŸŰŸůǃШ 

~ċŰǃШŸŉШƣőĲШĲůĤĲĬĬĲĬШċƣƣŔƣƨĬĲƚШċŰĬШĤĲőċƻŔŸƨƖƚШŉŸƨŰĬШċĦƖŸƚƚШĬĲƻĲũŸƓĲĬШĦŸƨŰƣƖŔĲƚШƽŸƖũĬƽŔĬĲШ

ŔŰĲƻŔƣċĤũǃШũĲċĬШƣŸШċШũŔŰĲċƖШƓũċƚƣŔĦƚШƻċũƨĲШĦőċŔŰЯШċƚШƣőĲШĦŸƚƣрĲǭĲĦƣŔƻĲЯШůŸƚƣШĦŸŰƻĲŰŔĲŰƣШċƓƓƖŸċĦőШ

ŉŸƖШƣőĲШĬŔƚƓŸƚċũШŸŉШƓũċƚƣŔĦШƽċƚƣĲШŔƚШŸŉƣĲŰШƓƖŔŸƖŔƣŔƚĲĬЮШ 

ΤдΤЮΤдΤЮfŰƣĲƖŰċƣŔŸŰċũЮÉőŔƓůĲŰƣЮŸŉЮÂũċƚƣŔĦЮìċƚƣĲЮ 

~ŸƚƣШƓũċƚƣŔĦШƽċƚƣĲШŔƚШĦőċũũĲŰŊŔŰŊШƣŸШƖĲĦǃĦũĲШċƚШŔƣШƽŔũũШĦŸŰƚŔƚƣШŸŉШċШĤũĲŰĬШŸŉШĬŔǭĲƖĲŰƣШůċƣĲƖŔċũƚШċŰĬШ

ůċǃШċũƚŸШĦŸŰƣċŔŰШċĬĬŔƣŔƻĲƚШƣŸШŉƨƖƣőĲƖШƣƨŰĲШƣőĲШůċƣĲƖŔċũШƓƖŸƓĲƖƣŔĲƚШŉŸƖШċШƚƓĲĦŔǯĦШƓƨƖƓŸƚĲЮШ ŰШ

ĲċƚǃШƚŸũƨƣŔŸŰШůċŰǃШìĲƚƣĲƖŰШĦŸƨŰƣƖŔĲƚШőċƻĲШċĬŸƓƣĲĬШŔŰШƖĲĦĲŰƣШǃĲċƖƚШŔƚШƣŸШƚőŔƓШƓũċƚƣŔĦШƽċƚƣĲШƣŸШ

ĦŸƨŰƣƖŔĲƚШƚƨĦőШċƚШ9őŔŰċШċŰĬШÑƨƖťĲǃЯШƽőĲƖĲШŔƣШŔƚШũċŰĬǯũũĲĬШŸƖШŔŰĦŔŰĲƖċƣĲĬШĲŰЮůċƚƚĲЯШċƚШŸƓƓŸƚĲĬШ

ƣŸШĬĲƻĲũŸƓŔŰŊШĬŸůĲƚƣŔĦШŔŰŉƖċƚƣƖƨĦƣƨƖĲШċŔůĲĬШċƣШƖĲрƨƚŔŰŊШċŰĬШƖĲĦǃĦũŔŰŊШƓũċƚƣŔĦШƽċƚƣĲЮШ 

9őŔŰċШĤĲĦċůĲШċШůċŢŸƖШŔůƓŸƖƣĲƖШŸŉШìĲƚƣĲƖŰШĦŸƨŰƣƖŔĲƚШƓũċƚƣŔĦШƽċƚƣĲШĬƨƖŔŰŊШƣőĲШΝΦΦΜƚШċƚШůċŰǃШŸŉШ

ŔƣƚШŔŰĬƨƚƣƖŔĲƚШƽĲƖĲШċĤũĲШƣŸШůċŰƨŉċĦƣƨƖĲШĦőĲċƓШŊŸŸĬƚШŉŸƖШĲǂƓŸƖƣШŉƖŸůШƣőĲШůċƣĲƖŔċũЮШcŸƽĲƻĲƖЯШ

9őŔŰċШŊƖċĬƨċũũǃШŔŰĦƖĲċƚĲĬШŔƣƚШƖĲŊƨũċƣŔŸŰƚШŸŰШƣőĲШƕƨċũŔƣǃШŸŉШŔůƓŸƖƣĲĬШƓũċƚƣŔĦШƽċƚƣĲШĬƨƖŔŰŊШƣőĲШ

ΞΜΝΜƚШƣŸШƓƖĲƻĲŰƣШƓŸŸƖШƕƨċũŔƣǃШůċƣĲƖŔċũШĲǭĲĦƣŔƻĲũǃШĤĲŔŰŊШљĬƨůƓĲĬњШĤǃШŸƣőĲƖШĦŸƨŰƣƖŔĲƚЮΥШ§ŰĲШŸŉШ

ƣőĲШůŸƖĲШŉċůŸƨƚШċĦƣƚШƨŰĬĲƖƣċťĲŰШĤǃШ9őŔŰċШƣŸШƓƖĲƻĲŰƣШŔůƓŸƖƣШŸŉШƚƨĤрƚƣċŰĬċƖĬШůċƣĲƖŔċũШƽċƚШ

љ§ƓĲƖċƣŔŸŰШ]ƖĲĲŰШ[ĲŰĦĲњШƽőŔĦőШƽċƚШũċƨŰĦőĲĬШŔŰШ[ĲĤƖƨċƖǃШΞΜΝΟЮШfŰƣĲŰƚŔƻĲШŔŰƚƓĲĦƣŔŸŰƚШŸŉШ

ƚőŔƓƓŔŰŊШĦŸŰƣċŔŰĲƖƚШĲŰƣĲƖŔŰŊШƣőĲШĦŸƨŰƣƖǃШĤĲŊċŰЯШƣŸШƚĲċƖĦőШŉŸƖШƓŸŸƖШƕƨċũŔƣǃШƖĲĦǃĦũĲĬШůċƣĲƖŔċũШ

ƣƖċŰƚƓŸƖƣĲĬШĤǃШũĲŊŔƣŔůċƣĲШůĲċŰƚШċŰĬШƚůƨŊŊũĲƖƚЮΦШ9ŸůƓċŰŔĲƚШŉŸƨŰĬШƣŸШĤĲШŔŰШĤƖĲċĦőШŸŉШ9őŔŰĲƚĲШ

ƕƨċũŔƣǃШƚƣċŰĬċƖĬƚШŉċĦĲĬШƚĲƻĲƖĲШƓĲŰċũƣŔĲƚЯШƚƨĦőШċƚШƣőĲШũŸƚƚШŸŉШƚőŔƓƓŔŰŊШũŔĦĲŰĦĲƚШċŰĬШŔŰĦƨƖƖŔŰŊШ

ċĬĬŔƣŔŸŰċũШĲǂƓĲŰĬŔƣƨƖĲШƽőĲŰШċƖƖċŰŊŔŰŊШƣőĲШƖĲƣƨƖŰШŸŉШƖĲĦǃĦũċƣĲШĬĲŰŔĲĬШĲŰƣƖǃШŔŰƣŸШ9őŔŰċЮШΝΜШ

§ƓĲƖċƣŔŸŰШ]ƖĲĲŰШ[ĲŰĦĲЯШċůŸŰŊШŸƣőĲƖШċĦƣƚЯШƚƨĦőШċƚШĬŸƨĤũŔŰŊШŔůƓŸƖƣШŉĲĲƚШΦЯШƽċƚШĲƻĲŰƣƨċũũǃШ

ŉŸũũŸƽĲĬШĤǃШċШĦŸůƓƖĲőĲŰƚŔƻĲШĤċŰШŸŰШƣőĲШŔůƓŸƖƣШŸŉШŉŸƖĲŔŊŰШƖĲĦǃĦũċƣĲШŔŰƣŸШ9őŔŰċШŉƖŸůШƣőĲШ

ĤĲŊŔŰŰŔŰŊШŸŉШΞΜΝΥЮШΥ 



мф 
 

[ŸũũŸƽŔŰŊШƣőŔƚШĤċŰЯШůċŰǃШĦŸƨŰƣƖŔĲƚШƓŔƻŸƣĲĬШƣŸШƚőŔƓƓŔŰŊШƣőĲŔƖШƓũċƚƣŔĦШƽċƚƣĲШƣŸШÑƨƖťĲǃШċƚШƣőĲШ

ċŰŰƨċũШċůŸƨŰƣШŸŉШƓũċƚƣŔĦШƽċƚƣĲШŔůƓŸƖƣĲĬШŔŰĦƖĲċƚĲĬШŉƖŸůШΞΣΝЯΥΣΠШƣŸŰŰĲƚШƣŸШΤΤΞЯΥΟΝШƣŸŰŰĲƚШĤǃШ

ΞΜΞΜЮШ ũƣőŸƨŊőШƣőĲШƽċƚƣĲШŔƚШŸǭŔĦŔċũũǃШŔůƓŸƖƣĲĬШƣŸШĤĲШƖĲĦǃĦũĲĬШŸƖШƖĲрƨƚĲĬЯШċШũċƖŊĲШƓƖŸƓŸƖƣŔŸŰШŔƚШ

ĲƚƣŔůċƣĲĬШƣŸШĤĲШũċŰĬǯũũĲĬШŸƖШĤƨƖŰĲĬШċƣШƣőĲШƚŔĬĲШŸŉШƣőĲШƖŸċĬШŔŰƚƣĲċĬЮШΝΝШÑőĲШĦŸůĤŔŰĲĬШƻŸũƨůĲШŸŉШ

ŔůƓŸƖƣĲĬШċŰĬШĬŸůĲƚƣŔĦШƚŸũŔĬШƽċƚƣĲШőċƚШŸƻĲƖƽőĲũůĲĬШƣőĲШĦċƓċĦŔƣǃШŸŉШƣőĲШÑƨƖťŔƚőШƖĲĦǃĦũŔŰŊШ

ŔŰĬƨƚƣƖǃЯШƖĲƚƨũƣŔŰŊШŔŰШũĲċťċŊĲШŸŉШƣőĲШĲǂĦĲƚƚШŔŰƣŸШƣőĲШ~ĲĬŔƣĲƖƖċŰĲċŰШÉĲċЮШfŰШΞΜΞΝЯШƣőĲШũċƖŊĲƚƣШ

ƓƖŸƓŸƖƣŔŸŰШŸŉШEƨƖŸƓĲċŰШƽċƚƣĲШƓũċƚƣŔĦШůċƖŔŰĲШƓŸũũƨƣŔŸŰШыΝΣЮΥШӖьШƽċƚШĤĲũŔĲƻĲĬШƣŸШŸƖŔŊŔŰċƣĲШŉƖŸůШ

ÑƨƖťĲǃќƚШƚŸƨƣőĲƖŰШƚőŸƖĲЮШΝΞ 

ÅŔƚŔŰŊШċƽċƖĲŰĲƚƚШŸŉШƣőĲШƓƖŸĤũĲůШőċƚШƚƓƨƖƖĲĬШƣőĲШÑƨƖťŔƚőШŊŸƻĲƖŰůĲŰƣШƣŸШċĦƣЯШċŔůĲĬШċƣШĦƨƖĤŔŰŊШ

ƣőĲШƻŸũƨůĲШŸŉШƽċƚƣĲШƓũċƚƣŔĦШŔůƓŸƖƣĲĬШċŰĬШŔůƓƖŸƓĲƖũǃШĬŔƚƓŸƚĲĬЮШΝΡΞШƽċƚƣĲШŉċĦŔũŔƣŔĲƚШŔŰШƣőĲШ

ĬċŰċШƓƖŸƻŔŰĦĲШƽĲƖĲШċƨĬŔƣĲĬШŔŰШΞΜΞΝЯШƖĲƚƨũƣŔŰŊШŔŰШƣőĲШĦũŸƚƨƖĲШŸŉШΞΦШċŰĬШċŰШċĬĬŔƣŔŸŰċũШΟΞШĤĲŔŰŊШ

ǯŰĲĬШċŉƣĲƖШƓŸŸƖШĦŸůƓũŔċŰĦĲШƽŔƣőШƽċƚƣĲШĬŔƚƓŸƚċũШƽċƚШƨŰĦŸƻĲƖĲĬЮШΝΟ 

ĬĬŔƣŔŸŰċũũǃЯШÑƨƖťĲǃШċũƚŸШŔŰƣƖŸĬƨĦĲĬШũĲŊŔƚũċƣŔŸŰШůċŰĬċƣŔŰŊШƖĲĦǃĦũŔŰŊШĦŸůƓċŰŔĲƚШƣŸШƚŸƨƖĦĲШċƣШ

ũĲċƚƣШΞΜӖШŸŉШƣőĲŔƖШƽċƚƣĲШůċƣĲƖŔċũШŉƖŸůШĬŸůĲƚƣŔĦШƚŸƨƖĦĲƚШċƣШƣőĲШĲŰĬШŸŉШΞΜΝΦЯШƽŔƣőШƣőĲШůŔŰŔůƨůШ

ƚŸƨƖĦŔŰŊШŸŉШĬŸůĲƚƣŔĦШƽċƚƣĲШĤĲŔŰŊШŔŰĦƖĲċƚĲĬШƣŸШΡΜӖШŉƖŸůШÉĲƓƣĲůĤĲƖШΞΜΞΜЮШΝΠШũŸŰŊƚŔĬĲШƣőŔƚШ

ƖĲƕƨŔƖĲůĲŰƣШƣŸШƚŸƨƖĦĲШƖĲĦǃĦũċƣĲШĬŸůĲƚƣŔĦċũũǃЯШÑƨƖťĲǃШċũƚŸШĤċŰŰĲĬШƣőĲШŔůƓŸƖƣШŸŉШůŔǂĲĬШƓũċƚƣŔĦШ

ƽċƚƣĲƚШыċƚШƣőĲƚĲШċƖĲШĬŔǭŔĦƨũƣШƣŸШƚĲƓċƖċƣĲШċŰĬШƖĲĦǃĦũĲЯШũĲċĬŔŰŊШƣŸШũŸƽШƕƨċũŔƣǃШƓƖŸĬƨĦƣƚьШċŰĬШ

ŔŰƣƖŸĬƨĦĲĬШċŰШŸƨƣƖŔŊőƣШĤċŰШŸŰШƣőĲШŔůƓŸƖƣШŸŉШƽċƚƣĲШƓŸũǃĲƣőǃũĲŰĲЮШ ŉƣĲƖШũŸĤĤǃŔŰŊШŉƖŸůШƣőĲШ

ƖĲĦǃĦũŔŰŊШŔŰĬƨƚƣƖǃЯШƣőĲШĤċŰШŸŰШƓŸũǃĲƣőǃũĲŰĲШŔůƓŸƖƣШƽċƚШŸƻĲƖƣƨƖŰĲĬШĤƨƣШċШƖĲƕƨŔƖĲůĲŰƣШŉŸƖШ

ĦŸŰƣċůŔŰċƣŔŸŰШƣŸƣċũũŔŰŊШӃΝӖШƽċƚШŔŰƣƖŸĬƨĦĲĬЮШΝΠ 

ÉƨƓĲƖŰċƣŔŸŰċũШĤŸĬŔĲƚЯШƚƨĦőШċƚШƣőĲШÖŰŔƣĲĬШ ċƣŔŸŰƚШEŰƻŔƖŸŰůĲŰƣШÂƖŸŊƖċůůĲЯШċƖĲШċƣƣĲůƓƣŔŰŊШƣŸШ

ůŔŰŔůŔƚĲШƣőĲШƣƖċŰƚƓŸƖƣċƣŔŸŰШŸŉШőċǍċƖĬŸƨƚШƽċƚƣĲƚШċƖŸƨŰĬШƣőĲШƽŸƖũĬШƓƨƖĲũǃШŉŸƖШƣőĲŔƖШĬŔƚƓŸƚċũЯШ

ċũŸŰŊƚŔĬĲШƓƖŸƻŔĬŔŰŊШċШƖĲŊƨũċƣŸƖǃШŉƖċůĲƽŸƖťШƣŸШĲŰƚƨƖĲШƣőċƣШċŰǃШőċƖůƚШƣŸШƣőĲШĲŰƻŔƖŸŰůĲŰƣШŸƖШ

őƨůċŰШőĲċũƣőШƣőċƣШůċǃШċƖŔƚĲШŉƖŸůШƣőĲШƚőŔƓƓŔŰŊШŸŉШƽċƚƣĲШċƖĲШůŔƣŔŊċƣĲĬЮШ§ŰĲШƚƨĦőШĲǂċůƓũĲШƽċƚШ



нл 
 

ƣőĲШċĬŸƓƣŔŸŰШŸŉШƣőĲШ7ċƚĲũШ9ŸŰƻĲŰƣŔŸŰШŸŰШƣőĲШ9ŸŰƣƖŸũШŸŉШÑƖċŰƚĤŸƨŰĬċƖǃШ~ŸƻĲůĲŰƣƚШŸŉШ

cċǍċƖĬŸƨƚШìċƚƣĲƚШċŰĬШƣőĲŔƖШ?ŔƚƓŸƚċũШŔŰШΝΦΥΦЮШΝΡШ§ƖŔŊŔŰċũũǃШƽƖŔƣƣĲŰШŔŰШƖĲƚƓŸŰƚĲШƣŸШƣőĲШĬŔƚĦŸƻĲƖǃШ

ŸŉШƣŸǂŔĦШƽċƚƣĲШĬŔƚĦŸƻĲƖĲĬШŔŰШ ŉƖŔĦċШƽőŔĦőШőċĬШĤĲĲŰШŔůƓŸƖƣĲĬШŉƖŸůШŸƣőĲƖШĦŸƨŰƣƖŔĲƚЯШƣőĲШ7ċƚĲũШ

9ŸŰƻĲŰƣŔŸŰШǯƖƚƣШċŔůƚШƣŸШƖĲĬƨĦĲШƽċƚƣĲШŊĲŰĲƖċƣŔŸŰШĤǃШƓƖŸůŸƣŔŰŊШƚƨƚƣċŔŰċĤũĲШƓƖċĦƣŔĦĲƚЯШŉŸũũŸƽĲĬШ

ĤǃШƖĲƚƣƖŔĦƣŔŰŊШċŰĬШƖĲŊƨũċƣŔŰŊШƣƖċŰƚĤŸƨŰĬċƖǃШůŸƻĲůĲŰƣШŸŉШőċǍċƖĬŸƨƚШƽċƚƣĲƚШƣŸШĲŰƚƨƖĲШŔƣШŔƚШ

ƨŰĬĲƖƣċťĲŰШŔŰШċШůċŰŰĲƖШĦŸůƓũŔċŰƣШƽŔƣőШƽċƚƣĲШůċŰċŊĲůĲŰƣШĤĲƚƣШƓƖċĦƣŔĦĲЮШ 

ũƣőŸƨŊőШƣőĲШƓƖċĦƣŔĦĲШŸŉШĦŸƨŰƣƖŔĲƚШĲǂƓŸƖƣŔŰŊШőċǍċƖĬŸƨƚШƽċƚƣĲЯШƓũċƚƣŔĦШŸƖШŸƣőĲƖƽŔƚĲЯШƣŸШƓũċĦĲƚШŔŰШ

ƣőĲШƽŸƖũĬШƽőĲƖĲШŔƣШĦċŰШĤĲШĬŔƚƓŸƚĲĬШŸŉШŔůƓƖŸƓĲƖũǃШƽŔƣőШũĲƚƚШƚĦƖƨƣŔŰǃШŔƚШĦũĲċƖũǃШƨŰċĦĦĲƓƣċĤũĲЯШ

ƚŸůĲШŸƖŊċŰŔƚċƣŔŸŰƚЯШƚƨĦőШċƚШƣőĲШ7ƖŔƣŔƚőШÂũċƚƣŔĦƚШ[ĲĬĲƖċƣŔŸŰШы7Â[ьЯШċƖŊƨĲШƣőċƣШůċŰǃШĦŸƨŰƣƖŔĲƚШ

ĦƨƖƖĲŰƣũǃШőċƻĲШŰŸШĦőŸŔĦĲШċƚШƣőĲǃШũċĦťШƚƨǭŔĦŔĲŰƣШĦċƓċĦŔƣǃШĬŸůĲƚƣŔĦċũũǃШƣŸШĬŔƚƓŸƚĲШŸŉШƣőĲŔƖШƓũċƚƣŔĦШ

ƽċƚƣĲЮШΝΣШÑőĲШ7Â[ШőċƻĲШĬĲƻŔƚĲĬШċШƖĲĦǃĦũŔŰŊШƖŸċĬůċƓЯШƽőŔĦőШƓƖŸŢĲĦƣƚШƣőĲШƓƖŸŊƖĲƚƚШƣőĲШÖuШĦŸƨũĬШ

ƖĲċƚŸŰċĤũǃШůċťĲШĤǃШΞΜΟΜШŔŉШƣőĲШĦŸƖƖĲĦƣШĬƖŔƻĲƖƚШċƖĲШƓƨƣШŔŰШƓũċĦĲЮШÑőĲƚĲШŔŰĦũƨĬĲШƣĲĦőŰŸũŸŊŔĦċũШ

ċĬƻċŰĦĲůĲŰƣƚШċŰĬШũĲŊŔƚũċƣŔƻĲШĦőċŰŊĲƚЯШƽőŔĦőШƓƖŸƓŸƚĲƚШċШǍĲƖŸШƖĲũŔċŰĦĲШŸŰШĲǂƓŸƖƣŔŰŊШũŸƽШƕƨċũŔƣǃШ

ƖĲĦǃĦũċƣĲШċƚШċШťĲǃШŸĤŢĲĦƣŔƻĲЮШΝΤ 

ΤдΤдΤдΥЮxċŰĬǯũũŔŰŊЮċŰĬЮxĲċťċŊĲЮƣŸЮƣőĲЮEŰƻŔƖŸŰůĲŰƣЮ 

ÑőĲШũċƖŊĲШƻŸũƨůĲƚШŸŉШƓũċƚƣŔĦШƽċƚƣĲШƖĲƕƨŔƖŔŰŊШƣƖĲċƣůĲŰƣЯШċƚШƽĲũũШċƚШƣőĲШĦŸůƓũĲǂŔƣǃШŸŉШůċŰǃШ

ĦŸůůĲƖĦŔċũШƓũċƚƣŔĦШƓƖŸĬƨĦƣƚШыċĬĬŔƣŔƻĲƚЯШĤũĲŰĬƚШŸŉШůƨũƣŔƓũĲШƓŸũǃůĲƖƚьЯШőċƚШũĲĬШƣŸШũċŰĬǯũũŔŰŊШċƚШ

ƣőĲШůċŔŰШũĲŊċĦǃШĬŔƚƓŸƚċũШůĲƣőŸĬЮШÑőŔƚШŔƚШĬĲůŸŰƚƣƖċƣĲĬШĤǃШċƓƓƖŸǂŔůċƣĲũǃШőċũŉШŸŉШƣőĲШΟΜΜШůŔũũŔŸŰШ

ƣŸŰŰĲƚШŸŉШƽċƚƣĲШƓũċƚƣŔĦШŊĲŰĲƖċƣĲĬШŔŰШΞΜΞΞШĤĲŔŰŊШĬŔƚƓŸƚĲĬШƣőŔƚШƽċǃЮΝΥШxċŰĬǯũũŔŰŊШŔƚШƽőĲƖĲШƽċƚƣĲШ

ůċƣĲƖŔċũШŔƚШĬƨůƓĲĬЯШŸƖШĤƨƖŔĲĬЯШċŰĬШũĲŉƣШƣŸШĬĲĦŸůƓŸƚĲШċƣШċШĬĲĬŔĦċƣĲĬШƚŔƣĲЮШ ƚШƓũċƚƣŔĦƚШċƖĲШƻĲƖǃШ

ĬƨƖċĤũĲЯШĬĲĦŸůƓŸƚŔƣŔŸŰШĦċŰШƣċťĲШőƨŰĬƖĲĬƚШŸŉШǃĲċƖƚЮШ9ũĲċƖũǃШũċŰĬǯũũШŔƚШŉċƖШŉƖŸůШċШƻŔċĤũĲШũŸŰŊр

ƣĲƖůШƚŸũƨƣŔŸŰШŉŸƖШůċŰċŊŔŰŊШƓũċƚƣŔĦШĬŔƚƓŸƚċũШтШĬĲƚƓŔƣĲШŔƣƚШĦŸŰƻĲŰŔĲŰĦĲЮШ~ŸƖĲŸƻĲƖЯШĲǂƓŸƚƨƖĲШƣŸШċШ

ƻċƖŔĲƣǃШŸŉШĦőċŰŊŔŰŊШĦŸŰĬŔƣŔŸŰƚШċƣШƣőĲШũċŰĬǯũũШƚŔƣĲШыƓcЯШƣĲůƓĲƖċƣƨƖĲЯШůŸŔƚƣƨƖĲЯШĲƻŸũƻŔŰŊШŊċƚĲƚьЯШ



нм 
 

ĦċŰШċŔĬШƣőĲШĬĲĦŸůƓŸƚŔƣŔŸŰШŸŉШƓũċƚƣŔĦШƽċƚƣĲШŔŰƣŸШůŔĦƖŸƓũċƚƣŔĦƚШċŰĬШƣőĲŔƖШƖĲũĲċƚĲШƻŔċШũĲċĦőŔŰŊШŔŰƣŸШ

ƣőĲШŊƖŸƨŰĬƽċƣĲƖЮШ 

~ŔĦƖŸƓũċƚƣŔĦƚШċƖĲШĦũċƚƚŔǯĲĬШċƚШƓũċƚƣŔĦƚШƓċƖƣŔĦũĲƚШũĲƚƚШƣőċŰШΡШůůШŔŰШĬŔċůĲƣĲƖЯШċũƣőŸƨŊőШƓċƖƣŔĦũĲƚШ

ċƚШƚůċũũШċƚШΝЮΣШӓůШőċƻĲШĤĲĲŰШŔĬĲŰƣŔǯĲĬЯШċŰĬШőċƻĲШĦŸůĲШƣŸШĤĲШċƚƚŸĦŔċƣĲĬШƽŔƣőШċШƖċŰŊĲШŸŉШ

ĲŰƻŔƖŸŰůĲŰƣċũШċŰĬШőĲċũƣőШĦŸŰĦĲƖŰƚЮΝΦШШxĲċĦőŔŰŊШŸŉШƣőĲƚĲШƓċƖƣŔĦũĲƚЯШċũŸŰŊƚŔĬĲШŸƣőĲƖШċĬĬŔƣŔƻĲƚШ

ŉŸƨŰĬШŔŰШƽċƚƣĲШƓũċƚƣŔĦЯШƣőƖŸƨŊőШŊƖŸƨŰĬƽċƣĲƖШĦċŰШƖĲũĲċƚĲШƣőĲůШŔŰƣŸШƣőĲШŰċƣƨƖċũШĲŰƻŔƖŸŰůĲŰƣЮШÑőĲШ

ĬƨƖċĤŔũŔƣǃШŸŉШůŔĦƖŸƓũċƚƣŔĦƚШŊƖċŰƣƚШƣőĲůШƓũĲŰƣǃШŸŉШŸƓƓŸƖƣƨŰŔƣǃШƣŸШĤĲШŔŰŊĲƚƣĲĬШĤǃШǯƚőШΞΜШŸƖШũċŰĬШ

ċŰŔůċũƚЮΞΝШfŰŊĲƚƣŔŸŰШŸŉШƣőĲƚĲШůŔĦƖŸƓũċƚƣŔĦƚШőċƚШĤĲĲŰШƚőŸƽŰШƣŸШŉŸƖůШĤũŸĦťċŊĲƚШŔŰШƣőĲШĬŔŊĲƚƣŔƻĲШ

ƣƖċĦƣШΞΞШċŰĬШċШũŔŰťШƣŸШĦċŰĦĲƖШőċƚШċũƚŸШĤĲĲŰШŔĬĲŰƣŔǯĲĬЮΞΟШÉőŸƨũĬШċŰŔůċũƚШƣőċƣШŔŰŊĲƚƣШůŔĦƖŸƓũċƚƣŔĦƚШ

ƚƨƖƻŔƻĲЯШƣőĲШƓŸƣĲŰƣŔċũШŉŸƖШůŔĦƖŸƓũċƚƣŔĦƚШƣŸШůŸƻĲШŉƨƖƣőĲƖШƨƓШƣőĲШŉŸŸĬШĦőċŔŰШƣőƖŸƨŊőШƓƖĲĬċƣŔŸŰШтШ

ŔŰĦũƨĬŔŰŊШƣŸШőƨůċŰƚШрШĲǂŔƚƣƚЮШ 

7ĲƚŔĬĲƚШůŔĦƖŸƓũċƚƣŔĦƚЯШůċŰǃШċĬĬŔƣŔƻĲƚШŔŰĦũƨĬĲĬШŔŰШĦŸůůĲƖĦŔċũШƓũċƚƣŔĦƚШũĲċĦőШŉƖŸůШũċŰĬǯũũШċŰĬШ

ċƖĲШƖĲũĲċƚĲĬШŔŰƣŸШƽċƣĲƖШƽċǃƚЮШ ĬĬŔƣŔƻĲƚШċƖĲШċШŰĲĦĲƚƚċƖǃШċĬĬŔƣŔŸŰШƣŸШůŸƚƣШƓũċƚƣŔĦШƓƖŸĬƨĦƣƚЯШŔŰШ

ŸƖĬĲƖШƣŸШŔůƓċƖƣШƚƓĲĦŔǯĦШƓƖŸƓĲƖƣŔĲƚШыƚƨĦőШċƚШĤŔŸĦŔĬĲƚЯШÖéШƚƣċĤŔũŔƚĲƖƚШЯШǰċůĲШƖĲƣċƖĬċŰƣƚШŸƖШ

ƓŔŊůĲŰƣƚьЯШƣƨŰŔŰŊШƣőĲШƓƖŸƓĲƖƣŔĲƚШŸŉШƣőĲШůċƣĲƖŔċũШƣŸШůċťĲШŔƣШůŸƖĲШƚƨŔƣċĤũĲШŉŸƖШŔƣƚШŔŰƣĲŰĬĲĬШ

ƓƨƖƓŸƚĲЮΞΠШcŸƽĲƻĲƖЯШƣőĲƚĲШċĬĬŔƣŔŸŰċũШĦőĲůŔĦċũƚШƓƖĲƚĲŰƣШċШƚŔŊŰŔǯĦċŰƣШőċǍċƖĬШƣŸШƣőĲШĲŰƻŔƖŸŰůĲŰƣШ

ċŰĬШőĲċũƣőШŸŰĦĲШƽċƚƣĲШůċƣĲƖŔċũШŔƚШũċŰĬǯũũĲĬЯШċƚШƣőĲǃШŊƖċĬƨċũũǃШũĲċĦőШŔŰƣŸШƽċƣĲƖƽċǃƚЮШ 

Ш[ŸƖШĲǂċůƓũĲЯШШċШƚŔŰŊũĲШƚƣƨĬǃШŸŉШċШsċƓċŰĲƚĲШũċŰĬǯũũШŔĬĲŰƣŔǯĲĬШŸƻĲƖШΝΦΜШċĬĬŔƣŔƻĲƚШŉŸƨŰĬШŔŰШƓũċƚƣŔĦƚЯШ

ũċƖŊĲũǃШĦŸŰƚŔƚƣŔŰŊШŸŉШŸƖŊċŰŔĦШƓőŸƚƓőċƣĲƚШċŰĬШƓőƣőċũċƣĲƚЮШΞΡШcĲċũƣőШĦŸŰĦĲƖŰƚШőċƻĲШƚƣċƖƣĲĬШƣŸШ

ċƖŔƚĲШċƚШċĬĬŔƣŔƻĲƚШőċƻĲШĤĲĲŰШĬĲƣĲĦƣĲĬШŔŰШƣőĲШƣŔƚƚƨĲƚШŸŉШǯƚőШΞΣЯШĤŔƖĬƚШΞΤШċŰĬШůċƖŔŰĲШůċůůċũƚЮΞΥШ

ÑőĲШĦőĲůŔĦċũШĬŔƻĲƖƚŔƣǃШƚĲĲŰШŔŰШƚƨĦőШċШĤƖŸċĬШŰƨůĤĲƖШŸŉШċĬĬŔƣŔƻĲƚШőċƚШũĲĬШƣŸШĦŸŰĦĲƖŰƚШƣőċƣШċŰШ

ĲƕƨċũũǃШĤƖŸċĬШŰƨůĤĲƖШŸŉШŰĲŊċƣŔƻĲШőĲċũƣőШŸƨƣĦŸůĲƚШůċǃШĤĲШŸĤƚĲƖƻĲĬЯШċƚШƣőĲƖĲШŔƚШƓŸƣĲŰƣŔċũШŉŸƖШ

ůċŰǃШĤŔŸũŸŊŔĦċũШƓƖŸĦĲƚƚĲƚШыůĲƣċĤŸũŔƚůЯШĲŰĬŸĦƖŔŰĲШƚŔŊŰċũũŔŰŊШĲƣĦЮьШƣŸШĤĲШĲǭĲĦƣĲĬЮШΞΦШ[ƨƖƣőĲƖШƣŸШ

ƣőŔƚЯШƓƖŸũŸŰŊĲĬШĲǂƓŸƚƨƖĲШƣŸШƓũċƚƣŔĦШċĬĬŔƣŔƻĲƚШőċƚШĤĲĲŰШũŔŰťĲĬШƣŸШĦċƚĲƚШŸŉШĦċŰĦĲƖЮШΞΜЯШΞΠ 



нн 
 

ÑőĲƚĲШőĲċũƣőШĦŸŰĦĲƖŰƚШƚƨƖƖŸƨŰĬŔŰŊШƣőĲШũĲċťċŊĲШŸŉШůŔĦƖŸƓũċƚƣŔĦƚЯШċŰĬШċĬĬŔƣŔƻĲƚЯШĬĲůŸŰƚƣƖċƣĲШ

ƣőĲШĦŸŰƚŔĬĲƖċĤũĲШǰċƽƚШŔŰШċШĦŸŰƣŔŰƨĲĬШƖĲũŔċŰĦĲШŸŰШũċŰĬǯũũŔŰŊШċƚШċШƖŸƨƣĲШƣŸШĬŔƚƓŸƚĲШŸŉШƓũċƚƣŔĦШ

ƽċƚƣĲЮШEƻĲŰШŔŉШƣőĲƚĲШĦŸŰĦĲƖŰƚШƽĲƖĲШŉŸƨŰĬШƣŸШĤĲШƨŰƽċƖƖċŰƣĲĬЯШƣőĲШƓŸŸƖШĦŔƖĦƨũċƖŔƣǃШŸŉШũċŰĬǯũũŔŰŊШ

ůĲċŰƚШƣőċƣШŔƣШŔƚШċŰШƨŰƚƨŔƣċĤũĲШƚƣƖċƣĲŊǃШƣŸШƖĲůŸƻĲШƓũċƚƣŔĦШƽċƚƣĲШůŸƻŔŰŊШŉŸƖƽċƖĬЯШċƚШƣőĲШƖĲрƨƚĲШŸŉШ

ũċƖŊĲШƻŸũƨůĲƚШŸŉШůċƣĲƖŔċũШŔƚШƓƖĲƻĲŰƣĲĬЮШ 

ЮΤдΤдΤдΦЮfŰĦŔŰĲƖċƣŔŸŰЮŸŉЮÂũċƚƣŔĦЮìċƚƣĲЮ 

fŰĦŔŰĲƖċƣŔŸŰШĦċŰШĤĲШĦċƖƖŔĲĬШŸƨƣШŸŰШƽċƚƣĲШƓũċƚƣŔĦƚШƽőŔĦőШċƖĲШŰŸƣШƓŸƚƚŔĤũĲШƣŸШƣƖĲċƣШċŰŸƣőĲƖШƽċǃЯШŔŰШ

ŸƖĬĲƖШƣŸШƖĲĦŸƻĲƖШƣőĲШĲŰĲƖŊǃШőĲũĬШŔŰƚŔĬĲШƣőĲШĦőĲůŔĦċũШĤŸŰĬƚШċŰĬШƓƨƣШŔƣШƣŸШċŰŸƣőĲƖШƨƚĲЯШƚƨĦőШċƚШ

ĲũĲĦƣƖŔĦŔƣǃШŊĲŰĲƖċƣŔŸŰЮШΟΜШШÅĲċƚŸŰƚШƣőċƣШƣőĲШƓũċƚƣŔĦШőċƚШĤĲĦŸůĲШƨŰƣƖĲċƣċĤũĲШĦċŰШŔŰĦũƨĬĲШċШőŔŊőШ

ũĲƻĲũШŸŉШĦŸŰƣċůŔŰċƣŔŸŰЯШƚĲƓċƖċƣŔŸŰШĦŸůƓũŔĦċƣŔŸŰƚШŸƖШƚĲƖŔŸƨƚШĬĲŊƖċĬċƣŔŸŰШŸŉШƣőĲШƓŸũǃůĲƖШ

ĦőĲůŔĦċũШƚƣƖƨĦƣƨƖĲЮШΟΝШfŰĦŔŰĲƖċƣŔŸŰШŔƚШŰŸƽШċŰШĲƚƣċĤũŔƚőĲĬШƓƖċĦƣŔĦĲШŉŸƖШƣőĲШƣƖĲċƣůĲŰƣШŸŉШƓũċƚƣŔĦШ

ƽċƚƣĲЯШƚőŸƽŰШĤǃШċŰШŔŰĦƖĲċƚĲШŊũŸĤċũũǃШċƣШċШƖċƣĲШŸŉШΜЮΤӖШƓЮċЮШƚŔŰĦĲШΝΦΥΜЮШΝ 

ŰŸƣőĲƖШĤĲŰĲǯƣШŸŉШŔŰĦŔŰĲƖċƣŔŸŰШŔƚШƣőĲШƓƖĲƻĲŰƣŔŸŰШŸŉШШƓũċƚƣŔĦƚШĤĲŔŰŊШƚĲŰƣШƣŸШũċŰĬǯũũЯШĤƨƣШƣőŔƚШƻċũƨĲШ

ĦċŰШĤĲШŰĲŊċƣĲĬШĤǃШƣőĲШƖĲũĲċƚĲШŸŉШƣŸǂŔĦШŊċƚĲƚШċŰĬШƚƨĤƚƣċŰĦĲƚШĬƨƖŔŰŊШƣőĲШŔŰĦŔŰĲƖċƣŔŸŰШƓƖŸĦĲƚƚЮШΟΞШ

cŸƽĲƻĲƖЯШĤǃШċƻŸŔĬŔŰŊШƣőĲШŰĲĲĬШŉŸƖШũċŰĬǯũũЯШƣőĲШũĲċťċŊĲШŸŉШĦőĲůŔĦċũƚШŔŰШƣőĲШƓũċƚƣŔĦШƽċƚƣĲШƣŸШƣőĲШ

ĲŰƻŔƖŸŰůĲŰƣШĦċŰШĤĲШůŔƣŔŊċƣĲĬЮШ 

ÑőŔƚШůŔƣŔŊċƣŔŸŰШƓŸƣĲŰƣŔċũШůĲċŰƚШƣőċƣШŔŰĦŔŰĲƖċƣŔŸŰШĦŸƨũĬШƓũċǃШċШƖŸũĲШŔŰШĦũĲċŰŔŰŊШƨƓШƣőĲШŸĦĲċŰƚЮШ

9ƨƖƖĲŰƣũǃШũċƖŊĲШċůŸƨŰƣƚШŸŉШőŔŊőũǃШĦŸŰƣċůŔŰċƣĲĬЯШĬŔǭŔĦƨũƣШƣŸШƚŸƖƣШƓũċƚƣŔĦШŔƚШĦŔƖĦƨũċƣŔŰŊШƣőƖŸƨŊőШ

ƣőĲШŸĦĲċŰƚШċŰĬШŸƣőĲƖШƽċƣĲƖƽċǃƚЮШfŰĦŔŰĲƖċƣŔŸŰЯШċũŸŰŊƚŔĬĲШĤƨƖŔċũШċŰĬШƚŸůĲШƖĲĦǃĦũŔŰŊЯШШőċƚШĤĲĲŰШ

ŔĬĲŰƣŔǯĲĬШċƚШċШƓŸƚƚŔĤũĲШƚƣƖċƣĲŊǃШƣŸШƖĲĬƨĦĲШƣőĲШƓũċƚƣŔĦШƓŸũũƨƣŔŸŰШŔŰШƣőĲШŸĦĲċŰƚЮШΟΟШfŰĦŔŰĲƖċƣŔŸŰШ

ŸƻĲƖĦŸůĲƚШůċŰǃШĦŸůƓũŔĦċƣŔŸŰƚШƚĲĲŰШŔŰШƖĲĦǃĦũŔŰŊЯШĬƨĲШƣŸШƖĲůŸƻŔŰŊШƣőĲШŰĲĲĬШƣŸШƚŸƖƣШċŰĬШƖĲůŸƻĲШ

ĦŸŰƣċůŔŰċŰƣƚШċŰĬШĬŸĲƚШŰŸƣШƖĲƕƨŔƖĲШũċƖŊĲрƚĦċũĲШƨƚĲШŸŉШũċŰĬШŰĲĲĬĲĬШŉŸƖШĤƨƖŔċũШŸŉШƽċƚƣĲЮШ 



но 
 

?ĲƚƓŔƣĲШƣőĲƚĲШƓƖċŊůċƣŔĦШċƖŊƨůĲŰƣƚШƣőċƣШőċƻĲШĤĲĲŰШŸƨƣũŔŰĲĬШŔŰШŉċƻŸƨƖШŸŉШŔŰĦŔŰĲƖċƣŔŸŰЯШƣőĲШƓŸŔŰƣШ

ƖĲůċŔŰƚШƣőċƣШŔƣШƨũƣŔůċƣĲũǃШũĲċĬƚШƣŸШƣőĲШĬĲƚƣƖƨĦƣŔŸŰШŸŉШƻċũƨċĤũĲШůċƣĲƖŔċũЯШċŰĬШŔƣШŔƚШƓƖĲŉĲƖċĤũĲШƣŸШ

ĲŔƣőĲƖШĲǂƣĲŰĬШƣőĲШƨƚĲŉƨũШũŔŉĲƚƓċŰШŸŉШƣőċƣШůċƣĲƖŔċũШƣőƖŸƨŊőШŔƣƚШƖĲрƨƚĲШŸƖШƖĲĦǃĦũŔŰŊЮШШ 

ΝЮΞШÂŸũǃĲƣőǃũĲŰĲШƣĲƖĲƓőƣőċũċƣĲ 

ÂŸũǃĲƣőǃũĲŰĲШƣĲƖĲƓőƣőċũċƣĲШыÂEÑьШŔƚШċШƣőĲƖůŸƓũċƚƣŔĦШƽőŔĦőШŔƚШƽŔĬĲũǃШĲůƓũŸǃĲĬШŔŰШĦŸůůĲƖĦŔċũШ

ƓũċƚƣŔĦШƓƖŸĬƨĦƣƚШы[ŔŊШΝЮΠьЮШfƣШŔƚШƚƨŔƣċĤũĲШŉŸƖШċШƖċŰŊĲШŸŉШƓƨƖƓŸƚĲƚШĬƨĲШƣŸШŔƣƚШůċŰǃШƨƚĲŉƨũШƓƖŸƓĲƖƣŔĲƚЯШ

ŔŰĦũƨĬŔŰŊШĦőĲůŔĦċũШŔŰĲƖƣŰĲƚƚЯШƣƖċŰƚƓċƖĲŰĦǃШċŰĬШǰĲǂŔĤŔũŔƣǃЮШ[ŸŸĬШƓċĦťċŊŔŰŊШŔƚШċШůċŢŸƖШƨƚĲШŸŉШÂEÑЯШ

ƖĲƚƨũƣŔŰŊШŔŰШŔƣШĤĲŔŰŊШƣőĲШƣőŔƖĬШůŸƚƣШĦŸůůŸŰũǃШƨƚĲĬШƓũċƚƣŔĦШŔŰШƣőĲШƓċĦťċŊŔŰŊШƚĲĦƣŸƖЮШÂEÑШċĦĦŸƨŰƣƚШ

ŉŸƖШΝΣӖШŸŉШċũũШƓũċƚƣŔĦШĦŸŰƚƨůĲĬШŔŰШEƨƖŸƓĲЯШƽŔƣőШŸŰĲШůċŢŸƖШƨƚĲШĤĲŔŰŊШŔŰШƣőĲШƓƖŸĬƨĦƣŔŸŰШŸŉШ

ĬƖŔŰťŔŰŊШĤŸƣƣũĲƚЮШΟΠ 

 

 

 

 

CƛƎǳǊŜ мΦп π wŜǇŜŀǝƴƎ ǳƴƛǘ ƻŦ ǇƻƭȅŜǘƘȅƭŜƴŜ ǘŜǊŜǇƘǘƘŀƭŀǘŜ όt9¢ύΦ 

ÂEÑШőċƚШƣƖċĬŔƣŔŸŰċũũǃШĤĲĲŰШƚǃŰƣőĲƚŔƚĲĬШŔŰШċШƣƽŸрƚƣĲƓШƓƖŸĦĲƚƚЮШfŰŔƣŔċũũǃШĲŔƣőĲƖШċШĬŔƖĲĦƣШ

ĲƚƣĲƖŔǯĦċƣŔŸŰШƖŸƨƣĲШŔŰƻŸũƻŔŰŊШƣĲƖĲƓőƣőċũŔĦШċĦŔĬШċŰĬШĲƣőǃũĲŰĲШŊũǃĦŸũЯШŸƖШċŰШĲƚƣĲƖШŔŰƣĲƖĦőċŰŊĲШ

ĤĲƣƽĲĲŰШĬŔůĲƣőǃũШƣĲƖĲƓőƣőċũċƣĲШċŰĬШĲƣőǃũĲŰĲШŊũǃĦŸũШы[ŔŊЮШΝЮΡьЮШШ 

7ŸƣőШƖŸƨƣĲƚШǃŔĲũĬШĤŔƚыΞрcǃĬƖŸǂǃĲƣőǃũьШƣĲƖĲƓőƣőċũċƣĲШы7cEÑьЯШƽőŔĦőШŔƚШƓŸũǃůĲƖŔƚĲĬШŔŰШĤƨũťШƣŸШ

ƓƖŸĬƨĦĲШÂEÑШƻŔċШċШƓŸũǃĦŸŰĬĲŰƚċƣŔŸŰШƖĲċĦƣŔŸŰЮШΟΡрΟΤ 



нп 
 

 

[ŔŊƨƖĲЮΤдΨцÉǃŰƣőĲƚŔƚЮŸŉЮÂEÑдЮÑƖċŰƚĲƚƣĲƖŔǯĦċƣŔŸŰЮƖĲċĦƣŔŸŰЮƣŸЮƓƖŸĬƨĦĲЮ7cEÑЮŉƖŸůЮĬŔůĲƣőǃũЮƣĲƖĲƓőƣőċũċƣĲЮёÅӆ9cΦђЮŸƖЮ
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Much of the reasoning behind our reliance on the linear waste treatment strategies outlined 

above can be explained largely by convenience. Much of the infrastructure to facilitate 

landfilling and incineration already exist, and they can be carried out easily and cheaply. 

ũƣőŸƨŊőШƖĲĦǃĦũŔŰŊќƚШĦċƓċĦŔƣǃШŔƚШŊƖŸƽŔŰŊШƣŸШůĲĲƣШƣőĲШĦőċũũĲŰŊĲЯШŔŰĦĲŰƣŔƻĲƚШċƖĲШƚƣċƖƣŔŰŊШƣŸШ
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change at a governmental level in order to push stakeholders in the plastics value chain to 

adopt greener, more sustainable practices.  

ΝЮΟЮΝШ?ĲƓŸƚŔƣШÅĲƣƨƖŰШÉĦőĲůĲƚШċŰĬШÂũċƚƣŔĦШÑċǂĲƚШ 

Consumers purchase 31 billion single-use drinks containers in the UK every year, and the UK 

government currently estimates collection rates at 75% with a significant amount ending up 

littered or in landfill.39 In an attempt to boost recycling rates in the UK up to 90%, and reduce 

littering of drinks containers by 85% in three years, the UK government is aiming to implement a 

deposit return scheme (DRS) in 2025, where customers who purchase a drinks bottle will 

receive a small cash reward for returning it to a DRS vending machine once used. The scheme is 

intended to collect drinks containers ranging in volume from 150 mL to 3 L. 40  This policy has 

ĤĲĲŰШŔŰƚƓŔƖĲĬШĤǃШƣőĲШEƨƖŸƓĲċŰШÖŰŔŸŰќƚШыEÖьШÂũċƚƣŔĦќƚШƚƣƖċƣĲŊǃЯШƓċƖƣШŸŉШƽőŔĦőШŔƚШŔŰƣĲŰĬĲĬШƣŸШĦƨƖĤШ

the usage of single use plastic bottles, many of which are manufactured from PET. 41 Caution, 

however, is warranted as Germany saw an increase in the market share of single-use drinks 

bottles after a DRS was introduced in 2003, with a corresponding fall in the market share of 

multi -use drinks bottles (Fig. 1.6). This was attributed to the ease which customers could return 

single-use PET bottles via the DRS, along with the financial rewards of returning a single-use 

bottle (0.25 Euros per bottle). 42 

DRS is a new scheme in the UK, and it is preceded by another government intervention, the 

Plastics Packaging Tax, which came into force 1st April 2022. 43 Under this new intervention, any 

business which imports, or manufactures, plastic packaging containing less than 30% recycled 

content is required to pay £200 per metric tonne of plastic used. The objectives of this tax are to 

encourage investment in recycling strategies and reduce reliance on virgin plastic freshly 

produced from non-sustainable sources like crude oil.  
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ǿŀǎ ƛƴǘǊƻŘǳŎŜŘ ƛƴ DŜǊƳŀƴȅ ƛƴ нллоΦ пн 

The EU implemented a similar tax from 1st January 2021, known as the EU Plastics Contribution.44 

EƚƣŔůċƣĲĬШƣŸШƖċŔƚĲШқШΤШĤŔũũŔŸŰШƓĲƖШǃĲċƖЯШEÖШůĲůĤĲƖШƚƣċƣĲƚШċƖĲШŸĤũŔŊċƣĲĬШƣŸШƓċǃШқШΜЮΥΜШƓĲƖШťŔũŸŊƖċůШ

of non-recycled plastic packaging waste. This is in addition to any domestic plastic taxes 

countries implement and, much like the British version, is intended to incentivise the uptake of 

recycling and re-use strategies over the traditional linear waste treatment methods.  

ΝЮΟЮΞШÅĲĦǃĦũŔŰŊ 

ΤдΦдΥдΤЮ ŸůĲŰĦũċƣƨƖĲ 

?ŔƚĦƨƚƚŔŰŊШƣőĲШƓũċƚƣŔĦШƽċƚƣĲШƓƖŸĤũĲůШŔƚШĦŸůƓũŔĦċƣĲĬШĤǃШƚĲƻĲƖċũШŉċĦƣŸƖƚаШƣőĲШĬŔƻĲƖƚŔƣǃШŸŉШƓũċƚƣŔĦƚШ

ŔŰШƨƚĲЯШƣőĲШƻċƖŔċƣŔŸŰШŔŰШĲŰĬШŸŉШũŔŉĲШыE§xьШƣƖĲċƣůĲŰƣƚЯШċŰĬШƣőĲШŔŰĦŸŰƚŔƚƣĲŰĦǃШŔŰШƣőĲШŰŸůĲŰĦũċƣƨƖĲШ

ŉŸƨŰĬШŔŰШƣőĲШƖĲĦǃĦũŔŰŊШũŔƣĲƖċƣƨƖĲЮШ[ŸƖШĲǂċůƓũĲЯШљĦőĲůŔĦċũШƖĲĦǃĦũŔŰŊњШůċǃШĤĲШƨƚĲĬШƣŸШƖĲŉĲƖШƣŸШĤŸƣőШ

ċШƓƖŸƣŸĦŸũШƽőŔĦőШĤƖĲċťƚШĬŸƽŰШƓũċƚƣŔĦШĤǃШƓǃƖŸũǃƚŔƚЯШĦŸŰƣƖŸũũĲĬШƣőĲƖůċũШĬĲŊƖċĬċƣŔŸŰЯШŸƖШƻŔċШ
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ну 
 

ƚĲĦŸŰĬШċƓƓũŔĦċƣŔŸŰШŔƚШĦŸŰƚŔĬĲƖĲĬШƣŸШĤĲШŸŉШљũĲƚƚĲƖШƻċũƨĲњШƣőċŰШƣőĲШŸƖŔŊŔŰċũЯШĤƨƣШƣőĲШ7Â[ШőċƻĲШ

ċƖŊƨĲĬШƣőŔƚШĦċŰШĤĲШŸǭƚĲƣШĤǃШƖĲĦǃĦũŔŰŊШƣőĲШůċƣĲƖŔċũШŔŰƣŸШċŰШċƓƓũŔĦċƣŔŸŰШƽŔƣőШċШũŸŰŊШũŔŉĲƚƓċŰШƚƨĦőШ

ċƚШőŔŊőрĬĲŰƚŔƣǃШƓŸũǃĲƣőǃũĲŰĲШыc?ÂEьШĤŸƣƣũĲƚШŔŰƣŸШƓũċƚƣŔĦШƓŔƓĲƚШƨƚĲĬШŉŸƖШĦŸŰƚƣƖƨĦƣŔŸŰЮШΠΣ 

§ƓĲŰрũŸŸƓШƖĲĦǃĦũŔŰŊШŔƚШċũƚŸШĦŸůůŸŰũǃШƖĲŉĲƖƖĲĬШƣŸШċƚШůĲĦőċŰŔĦċũШƖĲĦǃĦũŔŰŊЯШƽőĲƖĲШƽċƚƣĲШ

ƓũċƚƣŔĦƚШċƖĲШƓƖŸĦĲƚƚĲĬШŔŰƣŸШƚĲĦŸŰĬċƖǃШƖċƽШůċƣĲƖŔċũШƽŔƣőŸƨƣШƚŔŊŰŔǯĦċŰƣũǃШċũƣĲƖŔŰŊШƣőĲŔƖШĦőĲůŔĦċũШ

ĦŸůƓŸƚŔƣŔŸŰЮШÑőŔƚШŔƚШċĦőŔĲƻĲĬШƣőƖŸƨŊőШċШƻċƖŔĲƣǃШŸŉШƚŸƖƣŔŰŊЯШŊƖŔŰĬŔŰŊШċŰĬШƽċƚőŔŰŊШƚƣĲƓƚЯШŉŸũũŸƽĲĬШ

ĤǃШƖĲрĲǂƣƖƨƚŔŸŰЮШ9ƨƖƖĲŰƣũǃЯШŔƣШŔƚШƣőĲШůŸƚƣШĦŸůůŸŰШƖŸƨƣĲШŉŸƖШƖĲĦǃĦũŔŰŊШƽċƚƣĲШƓũċƚƣŔĦЯШƽŔƣőШ ~fШ

ÂũċƚƣŔĦƚ calculating that 36 million tonnes of recyclate was produced mechanically in 2022, 

which is projected to increase to 55 million tonnes by 2030. 47 

A key strength of mechanical recycling is the tackling of heterogenous plastic waste streams 

collected  ťĲƖĤƚŔĬĲШŉƖŸůШƓĲŸƓũĲќƚШőŸůĲƚЯШƖĲƚƨũƣŔŰŊШŔŰШŔƣШĤĲĦŸůŔŰŊШŔŰƚƣŔƣƨƣŔŸŰċũШŔŰШƣőĲШƖĲĦǃĦũŔŰŊШ

industry. The heterogeneous waste stream is collected at a variety of rates (41-76%) across 

Western Europe (UK, France, Germany, Spain and Italy), and consists of a variety of materials: 

ƓŸũǃƓƖŸƓǃũĲŰĲШыÂÂьЯШőŔŊőрĬĲŰƚŔƣǃШƓŸũǃĲƣőǃũĲŰĲШыc?ÂEьЯШũŸƽр?ĲŰƚŔƣǃШƓŸũǃĲƣőǃũĲŰĲШыx?ÂEьЯШ

ƓŸũǃыĲƣőǃũĲŰĲШƣĲƖĲƓőƣőċũċƣĲьШыÂEÑьШċŰĬШƓŸũǃƚƣǃƖĲŰĲШыÂÉьЮШΠΥ 

The heterogenous nature of the waste collected at the kerbside mean that several separation 

steps are required ĤĲŉŸƖĲШƖĲƓƖŸĦĲƚƚŔŰŊШƣŸШċƻŸŔĬШĦŸŰƣċůŔŰċƣŔŰŊШƣőĲШƖĲĦǃĦũċƣĲШы[ŔŊШΝЮΤьЮШΠΦШfƣШŔƚШ

ŰĲĦĲƚƚċƖǃШƣŸШƖĲůŸƻĲШŉŸƖĲŔŊŰШůċƣĲƖŔċũƚЯШƚƨĦőШċƚШŊũċƚƚШŸƖШĦĲƖċůŔĦƚЯШċƚШƽĲũũШċƚШƚĲƓċƖċƣŔŰŊШŸƨƣШƣőĲШ

ŔŰĬŔƻŔĬƨċũШƓŸũǃůĲƖƚШƣőĲůƚĲũƻĲƚЮШÉŔůƓũĲƖШůĲƣőŸĬƚШŸŉШĬŸŔŰŊШƣőŔƚШŔŰĦũƨĬĲШůċŰƨċũШƚŸƖƣŔŰŊЯШĤƨƣШƣőĲШ

ŊƖĲċƣĲƖШůċƚƚШŸŉШŊũċƚƚШċŰĬШĦĲƖċůŔĦƚШƽőĲŰШĦŸůƓċƖĲĬШƣŸШƓũċƚƣŔĦƚШċũƚŸШůĲċŰƚШƣőċƣШƣőĲǃШůċǃШĤĲШ

ŔƚŸũċƣĲĬШĤǃШċŰШċŔƖШĦũċƚƚŔǯĲƖШŸƖШƣőĲШǰŸċƣрƚŔŰťШůĲƣőŸĬЮШÑőĲШůċŊŰĲƣŔƚůШŸŉШůĲƣċũƚШċũƚŸШŸƓĲŰƚШƨƓШ

ƖŸƨƣĲƚШŉŸƖШƣőĲŔƖШƖĲůŸƻċũШŉƖŸůШƓũċƚƣŔĦШƽċƚƣĲШƚƣƖĲċůƚШƣőƖŸƨŊőШƣőĲШƨƚĲШŸŉШůċŊŰĲƣƚЮШΡΜ 
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ŉƣĲƖШƣőĲШƖĲůŸƻċũШŸŉШƣőĲƚĲШŉŸƖĲŔŊŰШůċƣĲƖŔċũƚЯШƣőĲШƓŸũǃůĲƖƚШƣőĲůƚĲũƻĲƚШĦċŰШċũƚŸШĤĲШŔƚŸũċƣĲĬШŉƖŸůШ

ŸŰĲШċŰŸƣőĲƖШĤǃШĲǂƓũŸŔƣŔŰŊШƣőĲŔƖШĬŔǭĲƖĲŰƣШĬĲŰƚŔƣŔĲƚШŔŰШċШǰŸċƣрƚŔŰťШƚĲƓċƖċƣŔŸŰЮШcŸƽĲƻĲƖЯШƣőĲШůŸƚƣШ

ĦŸůůŸŰШůĲƣőŸĬШƖĲůċŔŰƚШůċŰƨċũШƚŸƖƣŔŰŊШŸŰШċШĦŸŰƻĲǃŸƖШĤĲũƣЯШƽŔƣőШƣőĲШċƚƚŔƚƣċŰĦĲШŸŉШċШŰĲċƖШ

ŔŰŉƖċƖĲĬШƖĲĬШы fÅьШĬĲƣĲĦƣŸƖЮШ fÅШůċťĲƚШŔƣШƓŸƚƚŔĤũĲШƣŸШŔĬĲŰƣŔŉǃШůċŰǃШƓŸũǃůĲƖƚШĤǃШƣőĲŔƖШƨŰŔƕƨĲШ

ċĤƚŸƖĤċŰĦĲШƚƓĲĦƣƖƨůЯШĤƨƣШƣőĲƖĲШƖĲůċŔŰƚШƣőĲШũŔůŔƣċƣŔŸŰƚШŸŉШĬŔƚĦƖŔůŔŰċƣŔŰŊШĤĲƣƽĲĲŰШƻĲƖǃШƚŔůŔũċƖШ

ƓũċƚƣŔĦШůċƣĲƖŔċũƚШыc?ÂEШċŰĬШx?ÂEьШċŰĬШŔĬĲŰƣŔŉǃŔŰŊШċШĤũċĦťШƓũċƚƣŔĦЯШċƚШƣőŔƚШƽŔũũШċĤƚŸƖĤШċũũШŸŉШƣőĲШ

ũŔŊőƣЮШcǃƓĲƖƚƓĲĦƣƖċũШŔůċŊŔŰŊШƚƓĲĦƣƖŸƚĦŸƓǃШыcfÉьШŸƖШñрƖċǃШǰƨŸƖĲƚĦĲŰĦĲШůċǃШĤĲШƨƚĲĬШŔŰШ

ĦŸůĤŔŰċƣŔŸŰШƽŔƣőШ fÅШƣŸШŸƻĲƖĦŸůĲШƣőĲƚĲШũŔůŔƣċƣŔŸŰƚЮШΡΝ 

 

 

~ƨĦőШŸŉШƣőĲШƓũċƚƣŔĦШƽċƚƣĲШƽŔũũШċũƚŸШĤĲШĦŸŰƣċůŔŰċƣĲĬШĤǃШƚƨĤƚƣċŰĦĲƚШŔƣШĦŸůĲƚШŔŰƣŸШĦŸŰƣċĦƣШƽŔƣőШ

ĬƨƖŔŰŊШŔƣƚШċƓƓũŔĦċƣŔŸŰЮШ[ŸŸĬШƓċĦťċŊŔŰŊШůċǃШƚƣŔũũШĦŸŰƣċŔŰШƖĲƚŔĬƨċũШċůŸƨŰƣƚШŸŉШŉŸŸĬШƽċƚƣĲЯШċŰĬШĬŔƖƣШ

ůċǃШċũƚŸШĤĲШĲċƚŔũǃШƓŔĦťĲĬШƨƓШƣŸŸЮШÑőĲƖĲŉŸƖĲЯШċũũШƓũċƚƣŔĦШƽċƚƣĲШůƨƚƣШċũƚŸШĤĲШƽċƚőĲĬШƣŸШċƻŸŔĬШ

ĦŸŰƣċůŔŰċƣŔŸŰШŸŉШƣőĲШƖĲĦǃĦũċƣĲЮШÑŸШƚƣƖĲċůũŔŰĲШƣőĲШƖĲĦǃĦũŔŰŊШƓƖŸĦĲƚƚЯШƣőŔƚШĦũĲċŰŔŰŊШůċǃШĤĲШ

ŔŰƣĲŊƖċƣĲĬШƽŔƣőШƣőĲШǰŸċƣрƚŔŰťШƚƣĲƓШůĲŰƣŔŸŰĲĬШƓƖĲƻŔŸƨƚũǃЯШĤƨƣШƚŸůĲШƓĲƖƚŔƚƣĲŰƣШůċƣĲƖŔċũƚШůċǃШ

ƖĲƕƨŔƖĲШƖĲůŸƻċũШƽŔƣőШċŰШŸƖŊċŰŔĦШƚŸũƻĲŰƣШŸƖШĬĲƣĲƖŊĲŰƣЯШƽőŔĦőШƣőĲŰШŰĲĲĬƚШƣŸШĤĲШĦũĲċŰĲĬШŸƖШ

ĬŔƚƓŸƚĲĬШŸŉЮШΡΞЯШΡΟ 

ŔƖШǰŸƽ 

CƛƎǳǊŜ мΦт π{ŎƘŜƳŀǝŎǎ ƻŦ ŎƻƳƳƻƴ ǎƻǊǝƴƎ ǘŜŎƘƴƛǉǳŜǎ ƛƴ ƳŜŎƘŀƴƛŎŀƭ ǊŜŎȅŎƭƛƴƎΦ wŜƳƻǾŀƭ ƻŦ ŦŜǊǊƻǳǎ ƳŜǘŀƭǎ ǘƘǊƻǳƎƘ 
ǳǎŜ ƻŦ ŀ ƳŀƎƴŜǝŎ ŎƻƴǾŜȅƻǊ ōŜƭǘ όǘƻǇύΦ {ŜǇŀǊŀǝƴƎ ƭƛƎƘǘŜǊ ǇƭŀǎǝŎǎ ŦǊƻƳ ƘŜŀǾƛŜǊ ǇƭŀǎǝŎǎ ōȅ ŀƛǊ ŎƭŀǎǎƛŬŜǊ όōƻǧƻƳ ƭŜƊύ 
ƻǊ ƅƻŀǘπǎƛƴƪ ǎŜǇŀǊŀǝƻƴ όōƻǧƻƳ ǊƛƎƘǘύΦ  



ол 
 

After this pre-treatment, the plastic material undergoes melt extrusion. The plastic material is 

heated, and moved by rotating screws, in order to be softened. 54 The process is then 

completed by feeding the melt through a barrel of a specific size, to give extrudate of a desired 

size. This material can then be reformed into new plastic products. 55 

Melt extrusion is relatively cheap, does not require organic solvents and can be used to process 

a wide range of polymers, hence its popularity. 56 However, the intense processing conditions 

inside the extruder (high temperature, mechanical shearing) cause polymer chains to undergo 

chemical degradation processes, such as: chain scission or oxidation. 57, 58  

These modifications can result in a reduction of the molecular weight of the polymer, cross-

linking of the material, or introduction of different functional groups. 59 Unfortunately, these 

changes on the molecular level on the polymer chain have an impact on the products 

reusability. Mechanical strength is weakened, discolouration takes place and thermal 

resistance is reduced. 60 The intense processing conditions employed in mechanical recycling 

can be simulated through repeated injection moulding. Virgin PET underwent several rounds of 

injection moulding, and a more brittle, less ductile material of lower molecular weight was 

produced (Fig. 1.8). These changes in mechanical properties were attributed to chain scission 

in the diethylene glycol region of the backbone to ethylene glycol units.61

 

CƛƎǳǊŜ мΦуπ {9a ƛƳŀƎŜǎ ƻŦ ǾƛǊƎƛƴ t9¢ όƭŜƊύ ŀƴŘ ǊŜŎȅŎƭŜŘ t9¢ όǊƛƎƘǘύΣ ƴƻǘŜ ǘƘŜ ǾƛǎƛōƭŜ ŘŜŦŜŎǘǎ ƻƴ t9¢ϥǎ ǎǳǊŦŀŎŜ ŘǳŜ ǘƻ 
ǇǊƻŎŜǎǎƛƴƎ ŎƻƴŘƛǝƻƴǎ ƻŦ ƳŜŎƘŀƴƛŎŀƭ ǊŜŎȅŎƭƛƴƎΦ см 
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Mitigation strategies have been adopted to try and minimise the side effects seen during melt 

ĲǂƣƖƨƚŔŸŰЮШ ĬĬŔƣŔŸŰШŸŉШŰĲƽЯШƻŔƖŊŔŰШƓŸũǃůĲƖШљĬŔũƨƣĲsњШƣőĲШċůŸƨŰƣШŸŉШĬċůċŊĲĬШƓũċƚƣŔĦШŔŰШƣőĲШ

extruded material. Additives known as compatibilisers may also be integrated into a recycled 

polymer that has been contaminated with a different polymer due to sorting limitations. For 

example, a short chain block polypropylene-PET copolymer (PP-PET)  may be included in 

recycled PET which contains residual amounts of PP, to prevent phase separation of the two 

polymers leading to weak spots in the material. 62, 63 

?ĲƚƓŔƣĲШƣőĲƚĲШůŔƣŔŊċƣŔŸŰƚЯШƣőĲШƚƣĲċĬǃШĬĲĦũŔŰĲШŔŰШċШƓŸũǃůĲƖќƚШƓƖŸƓĲƖƣŔĲƚ continues with each 

cycle. It is considered technically feasible to recycle PP up to four times before the thermal 

degradation becomes pronounced enough to be detrimental. In practice however, most PP is 

downcycled once into playground equipment or clothing. 64 The same poor recyclability is seen 

for PET, as drinks bottles can only be recycled into lower value products such as textiles.65  This 

is due to strict regulations on the quality and purity level of plastics that will come into contact 

with food, meaning it is currently challenging to mechanically recycle used food packaging into 

new food packaging.  

It is clear that new recycling technologies are needed which will preserve the properties of 

polymers, enabling their perpetual reuse in similar applications across multiple lifetimes. 

Closed-loop recycling, where a polymer is degraded to monomers or oligomers which then may 

be re-polymerised to fresh polymer of equal quality to the virgin, is a popular route to improving 

the circularity of the plastics value chain.  

Molecule recycling, however, is another viable route to prolong the life of waste plastic, by 

chemically converting it into a fuel or some other useful material or substance. Molecule 

recycling differs from closed-loop recycling as it does not produce the original monomer, 
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preventing repolymerisation, but it still avoids the damage inflicted on materials by open-loop 

methods and it is still a more circular approach than landfilling or incineration.   

ΤдΦдΥдΦЮ~ŸũĲĦƨũĲЮÅĲĦǃĦũŔŰŊЮ 

~ŸũĲĦƨũĲШƖĲĦǃĦũŔŰŊШŔƚШċŰШƨůĤƖĲũũċШƣĲƖůШŔŰШƣőĲШőŔĲƖċƖĦőǃШŸŉШƖĲĦǃĦũŔŰŊШƨƚĲĬШƣŸШĬĲƚĦƖŔĤĲШċШőŸƚƣШŸŉШ

ƖŸƨƣĲƚШƨƚĲĬШƣŸШĦŸŰƻĲƖƣШƓũċƚƣŔĦШůċƣĲƖŔċũƚШŔŰƣŸШƻċũƨċĤũĲШĦőĲůŔĦċũШĦŸůůŸĬŔƣŔĲƚЯШƚƨĦőШċƚШŉƨĲũƚЮШ ƚШ

ƣőŔƚШŔƚШĦċƖƖŔĲĬШŸƨƣШĤǃШĦŸŰƻĲƖƣŔŰŊШƣőĲШƓũċƚƣŔĦШƻŔċШċШĦőĲůŔĦċũШƓƖŸĦĲƚƚЯШůŸũĲĦƨũĲШƖĲĦǃĦũŔŰŊШŔƚШŸŉƣĲŰШ

ƨƚĲĬШŔŰƣĲƖĦőċŰŊĲċĤũǃШƽŔƣőШĦőĲůŔĦċũШƖĲĦǃĦũŔŰŊШƽőŔĦőШĦŸůƓũŔĦċƣĲƚШƣőĲШĬŔƚĦƨƚƚŔŸŰЮШfŰШƣőŔƚШƽŸƖťЯШ

ůŸũĲĦƨũĲШƖĲĦǃĦũŔŰŊШƽŔũũШĤĲШƨƚĲĬШƣŸШĬĲƚĦƖŔĤĲШċШĦőĲůŔĦċũШƓƖŸĦĲƚƚШƽőŔĦőШĦŸŰƻĲƖƣƚШċШƓŸũǃůĲƖШŔŰƣŸШċШ

ƓƖŸĬƨĦƣШŸƣőĲƖШƣőċŰШŔƣƚШůŸŰŸůĲƖƚШŸƖШŸũŔŊŸůĲƖƚЮШ 

]ċƚŔǯĦċƣŔŸŰЯШĦŸŰƻĲŰƣŔŸŰċũШƓǃƖŸũǃƚŔƚЯШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚШċŰĬШƚŸũƻŸũǃƚŔƚШċƖĲШċũũШĲǂċůƓũĲƚШŸŉШ

ůŸũĲĦƨũĲШƖĲĦǃĦũŔŰŊЮШ7ƖŔĲŉШĬĲƚĦƖŔƓƣŔŸŰƚШŸŉШŊċƚŔǯĦċƣŔŸŰШċŰĬШĦŸŰƻĲŰƣŔŸŰċũШƓǃƖŸũǃƚŔƚШċƖĲШŔŰĦũƨĬĲĬШŉŸƖШ

ƓƨƖƓŸƚĲƚШŸŉШĤƖĲċĬƣőЯШĤƨƣШƣőĲШůċŔŰШŉŸĦƨƚШŸŉШƣőŔƚШƽŸƖťШŔƚШƣŸШĬĲƻĲũŸƓШŰŸƻĲũШƖĲĦǃĦũŔŰŊШƓċƣőƽċǃƚШ

ĤċƚĲĬШŸŰШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚШċŰĬШƚŸũƻŸũǃƚŔƚШƖŸƨƣĲƚЮШ 

ΝЮΟЮΞЮΟЮΝШ]ċƚŔǯĦċƣŔŸŰШ 

]ċƚŔǯĦċƣŔŸŰШĬĲƚĦƖŔĤĲƚШƣőĲШĦŸŰƻĲƖƚŔŸŰШŸŉШĦċƖĤŸŰċĦĲŸƨƚШůċƣĲƖŔċũƚЯШŔŰĦũƨĬŔŰŊШƽċƚƣĲШƓũċƚƣŔĦƚЯШŔŰƣŸШ

ƚǃŰŊċƚЮШÑőŔƚШƓƖŸĦĲƚƚŔŰŊШŔŰƻŸũƻĲƚШƖĲċĦƣŔŰŊШƣőĲШůċƣĲƖŔċũШŔŰШƣőĲШƓƖĲƚĲŰĦĲШŸŉШƚƣĲċůШŸƖШĦċƖĤŸŰШ

ĬŔŸǂŔĬĲЯШċƣШƣĲůƓĲƖċƣƨƖĲƚШĤĲƣƽĲĲŰШΤΜΜШƣŸШΦΜΜ҄9ЯШƓƖŸĬƨĦŔŰŊШőǃĬƖŸŊĲŰШċŰĬШĦċƖĤŸŰШůŸŰŸǂŔĬĲШ

ůŔǂƣƨƖĲƚШƽőŔĦőШůċǃШċũƚŸШĦŸŰƣċŔŰШůĲƣőċŰĲЯШŰŔƣƖŸŊĲŰЯШĦċƖĤŸŰШĬŔŸǂŔĬĲШċŰĬШƽċƣĲƖЮШÑőĲƚĲШŊċƚĲŸƨƚШ

ƓƖŸĬƨĦƣƚШůċǃШĤĲШĤƨƖŰƣШċƚШċШŉƨĲũШĬŔƖĲĦƣũǃШŸƖШĦŸŰƻĲƖƣĲĬШŔŰƣŸШċШũŔƕƨŔĬШŉƨĲũШŉŸƖШƨƚĲШũċƣĲƖЮШΣΣШÑőĲШ

ĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƓƖŸĬƨĦƣƚШŉŸƖШƣőĲШƣƽŸрƚƣċŊĲШŊċƚŔǯĦċƣŔŸŰШŸŉШÂEÑШŔƚШƚőŸƽŰШыÑċĤЮΝЮΝьЮΣΤ 
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ÂƖŸĬƨĦƣ 9ŸůƓŸƚŔƣŔŸŰШыƻŸũƨůĲШӖь 
cǃĬƖŸŊĲŰ ΡΜЮΝΦШӆΜЮΜΣ 
 ŔƣƖŸŊĲŰ ΣЮΝΝШӆΞЮΜΞ 

9ċƖĤŸŰШ~ŸŰŸǂŔĬĲ ΝΠЮΦΣШӆΝЮΝΞ 
9ċƖĤŸŰШ?ŔŸǂŔĬĲ ΞΟЮΥΜШӆΞЮΝΣ 
~ĲƣőċŰĲ ΠЮΤΣШӆΜЮΝΜ 
EƣőċŰĲ ӃΜЮΜΝ 
EƣőĲŰĲ ΜЮΜΝШӆΜЮΜΜ 
9ΟҼ9ΠҼ9Ρ ӃΜЮΜΝ 
7ĲŰǍĲŰĲ ΜЮΝΤШӆΜЮΜΥ 
ÑŸũƨĲŰĲ ӃΜЮΜΝ 

¢ŀōƭŜ мΦм ς /ƻƳǇƻǎƛǝƻƴ ƻŦ ƳŀǘŜǊƛŀƭǎ ǇǊƻŘǳŎŜŘ ŦǊƻƳ ǘƘŜ ƎŀǎƛŬŎŀǝƻƴ ƻŦ t9¢Φ ст 

¢ŜƳǇŜǊŀǘǳǊŜ Ґ уллϲ/Σ ǝƳŜ Ґсл ƳƛƴǳǘŜǎΣ ǎǘŜŀƳΥ t9¢ ǊŀǝƻҐнΥм  

]ċƚŔǯĦċƣŔŸŰШƚĲƣƨƓƚШċƖĲШƖĲũċƣŔƻĲũǃШƚŔůƓũĲЯШċŰĬШƻĲƖǃШƣŸũĲƖċŰƣШƣŸШċШƽŔĬĲШƻċƖŔĲƣǃШŸŉШŉĲĲĬƚƣŸĦťƚЯШĤƨƣШ

ƣőĲШőŔŊőШƣĲůƓĲƖċƣƨƖĲƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШŊċƚŔǯĦċƣŔŸŰШůĲċŰƚШƣőĲƖĲШċƖĲШőŔŊőШĲŰĲƖŊǃШĦŸƚƣƚЯШċŰĬШШ

ƽċƚƣĲШƖĲƚŔĬƨĲƚШĦŸŰƚŔƚƣШŸŉШũŸƽрƻċũƨĲШƣċƖШċŰĬШċƚőЮШΣΥ 

ΝЮΟЮΞЮΟЮΞШ9ŸŰƻĲŰƣŔŸŰċũШÂǃƖŸũǃƚŔƚШ 

ÖŰũŔťĲШŊċƚŔǯĦċƣŔŸŰЯШƓǃƖŸũǃƚŔƚШŔƚШĦŸŰƣƖŸũũĲĬШƣőĲƖůċũШĬĲŊƖċĬċƣŔŸŰШŔŰШċŰШŸǂǃŊĲŰрĬĲǯĦŔĲŰƣШ

ĲŰƻŔƖŸŰůĲŰƣЯШƣǃƓŔĦċũũǃШƨŰĬĲƖШċŰШŔŰĲƖƣШċƣůŸƚƓőĲƖĲШŸƖШƻċĦƨƨůЯШƓƖĲƻĲŰƣŔŰŊШŸǂŔĬċƣŔŸŰШƖĲċĦƣŔŸŰƚЮΣΦШ

ÂǃƖŸũǃƚŔƚШŸŉШƓũċƚƣŔĦƚШőċƚШĤĲĲŰШƖĲƓŸƖƣĲĬШƣŸШƣċťĲШƓũċĦĲШċĦƖŸƚƚШċШĤƖŸċĬШƖċŰŊĲШŸŉШƣĲůƓĲƖċƣƨƖĲƚШ

ыΞΜΜ҄9ШƣŸШΝΟΜΜ҄9ьЯШĬĲƓĲŰĬŔŰŊШŸŰШƣőĲШŰċƣƨƖĲШŸŉШƣőĲШŉĲĲĬƚƣŸĦťШċŰĬШƣőĲШƓǃƖŸũǃƚŔƚШůĲƣőŸĬЮШ

9ŸŰƻĲŰƣŔŸŰċũШƓǃƖŸũǃƚŔƚШƖĲŉĲƖƚШƣŸШƓƖŸƣŸĦŸũƚШƽőĲƖĲШċШŉĲĲĬƚƣŸĦťШŔƚШőĲċƣĲĬШƣőƖŸƨŊőШљŰŸƖůċũњШ

őĲċƣŔŰŊШƓƖŸĦĲƚƚĲƚЯШċŰĬШƣőĲШĲŰĲƖŊǃШŔƚШĬŔƚƚŔƓċƣĲĬШƣőƖŸƨŊőШĦŸŰĬƨĦƣŔŸŰЯШĦŸŰƻĲĦƣŔŸŰШċŰĬШƖċĬŔċƣŔŸŰЮШ 

§ŰĦĲШŔŰШƣőĲШƖĲċĦƣŸƖЯШƣőĲƖĲШŔƚШƚĦŸƓĲШƣŸШƣƨŰĲШƣőĲШĬĲĦŸůƓŸƚŔƣŔŸŰШŸŉШƣőĲШƓŸũǃůĲƖƚШƣŸШƓċƖƣŔĦƨũċƖШ

ƓƖŸĬƨĦƣƚЯШĤǃШƻċƖǃŔŰŊШƣőĲШƖĲƣĲŰƣŔŸŰШƣŔůĲШċƚШƽĲũũШċƚШƣőĲШƖĲċĦƣŔŸŰШƣĲůƓĲƖċƣƨƖĲЮШ ШĬĲĦŸůƓŸƚŔƣŔŸŰШ

ĦċƖƖŔĲĬШŸƨƣШċƣШċШũŸƽĲƖШƣĲůƓĲƖċƣƨƖĲЯШŸƻĲƖШċШũŸŰŊĲƖШƖĲƣĲŰƣŔŸŰШƣŔůĲЯШŔƚШƖĲŉĲƖƖĲĬШƣŸШċƚШċШƚũŸƽШ

ƓǃƖŸũǃƚŔƚЮШ?ƨƖŔŰŊШƚũŸƽШƓǃƖŸũǃƚŔƚЯШƣőĲШŉĲĲĬƚƣŸĦťШŔƚШőĲċƣĲĬШċƣШċШƖċƣĲШŸŉШΝрΝΜШ҄9оůŔŰШċŰĬШƣőĲШůċŢŸƖШ

ƓƖŸĬƨĦƣШŔƚШĦőċƖШċƚШƚŸũŔĬШƖĲƚŔĬƨĲШŉŸƖůċƣŔŸŰШŔƚШŉċƻŸƨƖĲĬШĤǃШƚũŸƽĲƖШőĲċƣŔŰŊШƖċƣĲƚШы[ŔŊЮШΝЮΦьЮΤΜШ 
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[ċƚƣШƓǃƖŸũǃƚŔƚШƖĲŉĲƖƚШƣŸШƓƖŸĦĲĬƨƖĲƚШƽőĲƖĲШċШƽċƚƣĲШŉĲĲĬƚƣŸĦťШŔƚШőĲċƣĲĬШƣŸШƣĲůƓĲƖċƣƨƖĲƚШĤĲƣƽĲĲŰШ

ΡΜΜрΤΜΜШ҄9ШċƣШċШƖċƣĲШŸŉШΝΜΜШ҄9оůŔŰШы[ŔŊЮШΝЮΦьЮΤΝШШÑőĲШůċŢŸƖŔƣǃШƓƖŸĬƨĦƣШыӇΤΡӖьШŸŉШŉċƚƣШƓǃƖŸũǃƚŔƚШċƖĲШ

ŸŔũƚШċŰĬШǃŔĲũĬƚШŸŉШΦΜШƽƣӖШőċƻĲШĤĲĲŰШƖĲċĦőĲĬШŉŸƖШƓǃƖŸũǃǍĲĬШƓŸũǃŸũĲǯŰƚЮШΤΞрΤΠШ[ũċƚőШƓǃƖŸũǃƚŔƚШŔƚШƣőĲШ

ƣőŔƖĬЯШċŰĬШŉċƚƣĲƚƣЯШƻċƖŔċŰƣШŸŉШĦŸŰƻĲŰƣŔŸŰċũШƓǃƖŸũǃƚŔƚЯШƽőĲƖĲШŉĲĲĬƚƣŸĦťШŔƚШőĲċƣĲĬШƣŸШŸƻĲƖШΤΜΜШ҄9ШŔŰШ

ċШƻĲƖǃШƚőŸƖƣШƣŔůĲШċŰĬШƣőĲШůċŢŸƖШƓƖŸĬƨĦƣШŔƚШŊċƚĲƚШы[ŔŊЮШΝЮΦьЮШΤΜ 
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[ŔŊƨƖĲЮΤдάЮшЮfũũƨƚƣƖċƣŔŸŰЮŸŉЮƖĲũċƣŔƻĲЮőĲċƣŔŰŊЮƓƖŸǯũĲƚЮŸŉЮƚũŸƽЮёƖĲĬђеЮŉċƚƣЮёĤũƨĲђЮċŰĬЮǰċƚőЮёŊƖĲĲŰђЮƓǃƖŸũǃƚŔƚЮŔŰЮċЮΤΣцůŔŰƨƣĲЮ
ƖĲƚŔĬĲŰĦĲЮƣŔůĲдШ 

ÂǃƖŸũǃƚŔƚќШĦŸŰƣƖŔĤƨƣŔŸŰШƣŸШƣőĲШĦŔƖĦƨũċƖШĲĦŸŰŸůǃШũŔĲƚШŔŰШƣőĲШůċŰǃШċƓƓũŔĦċƣŔŸŰƚШƣőċƣШĦċŰШĤĲШċƓƓũŔĲĬШ

ƣŸШƣőĲШƓƖŸĬƨĦƣƚЮШ~ĲƣċũƚШŉŸƨŰĬШŔŰШƚŸŔũƚШĦċŰШĤĲШĲǂƣƖċĦƣĲĬШŉƖŸůШƣőĲШĦőċƖШŸŉШĤŔŸůċƚƚШƽőŔĦőШ

ƨŰĬĲƖŊŸĲƚШƓǃƖŸũǃƚŔƚШΤΡЯШċŰĬШĤŔŸрŸŔũƚШőċƻĲШĤĲĲŰШƚƨĦĦĲƚƚŉƨũũǃШƖĲĦŸƻĲƖĲĬШŉƖŸůШůŔĦƖŸƽċƻĲрċƚƚŔƚƣĲĬШ

ƓǃƖŸũǃƚŔƚШŸŉШťŔƣĦőĲŰШƽċƚƣĲЮΤΣШ 

ìŔƣőШÂEÑШŉĲĲĬƚƣŸĦťƚШƚƓĲĦŔǯĦċũũǃЯШċШĦőċũũĲŰŊĲШƓƖĲƚĲŰƣĲĬШĤǃШĦŸŰƻĲŰƣŔŸŰċũШƓǃƖŸũǃƚŔƚШŔƚШƣőĲШ

ŉŸƖůċƣŔŸŰШŸŉШĦőċƖаШċШũŸƽрƻċũƨĲШƓƖŸĬƨĦƣШыҘΝΜΜоƣŸŰьШƽőŔĦőШĦċŰШĤĲШĬŔǭŔĦƨũƣШƣŸШŔƚŸũċƣĲШŉƖŸůШ

ċĬĬŔƣŔŸŰċũШƚŸũŔĬШƓƖŸĬƨĦƣƚЮΤΤШ9őċƖШŉŸƖůċƣŔŸŰШőċƚШĤĲĲŰШċƣƣƖŔĤƨƣĲĬШƣŸШƣőĲШũŸƚƚШŸŉШŸǂǃŊĲŰШċŰĬШ

őǃĬƖŸŊĲŰШŉƖŸůШƣőĲШƓŸũǃůĲƖШĤċĦťĤŸŰĲШƽőĲŰШĲǂƓŸƚĲĬШƣŸШőŔŊőШƣĲůƓĲƖċƣƨƖĲƚЯШċƚШƣőĲǃШůċǃШĤĲШ

ƖĲũĲċƚĲĬШŔŰШċШƻċƖŔĲƣǃШŸŉШŊċƚĲŸƨƚШƓƖŸĬƨĦƣƚШƚƨĦőШċƚШĦċƖĤŸŰШĬŔŸǂŔĬĲШы9§ΞьЯШĦċƖĤŸŰШůŸŰŸǂŔĬĲШы9§ьШ

ŸƖШĲƣőǃũĲŰĲЮΤΥрΥΜШ§ŰĲШƖŸƨƣĲШƣŸШƓƖĲƻĲŰƣШũŸƚƚШŸŉШƣőĲƚĲШĲũĲůĲŰƣƚШőċƚШĤĲĲŰШƣőĲШŔŰĦũƨƚŔŸŰШŸŉШƽċƣĲƖШŔŰШ
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ƣőĲШƓǃƖŸũǃƚŔƚШƖĲċĦƣŸƖЯШċƚШƣőŔƚШƽŔũũШƓƖŸůŸƣĲШőǃĬƖŸũǃƚŔƚШƖĲċĦƣŔŸŰƚЯШŉŸƖůŔŰŊШƣĲƖĲƓőƣőċũŔĦШċĦŔĬШыÑÂ ЯьШ

ŸƻĲƖШĦőċƖШŉŸƖůċƣŔŸŰЮШΤΥШÖƓŸŰШƣőĲШċĬĬŔƣŔŸŰШŸŉШƽċƣĲƖШƣŸШƣőĲШƓǃƖŸũǃƚŔƚШƚĲƣрƨƓЯШǃŔĲũĬƚШŸŉШÑÂ Ш

ŔŰĦƖĲċƚĲĬШŉƖŸůШΟΡЮΜШƽƣӖШƣŸШΥΡЮΡШƽƣӖЯШċŰĬШƣőĲШŉŸƖůċƣŔŸŰШŸŉШĦőċƖШƽċƚШĲũŔůŔŰċƣĲĬШċũůŸƚƣШĲŰƣŔƖĲũǃЮШ

ÉŸũŔĬШŔůƓƨƖŔƣŔĲƚШƽĲƖĲШŔĬĲŰƣŔǯĲĬШƨƚŔŰŊШũŔƕƨŔĬШĦőƖŸůċƣŸŊƖċƓőǃрůċƚƚШƚƓĲĦƣƖŸůĲƣƖǃШыx9р~ÉьШċƚШ

ĤĲŰǍŸŔĦШċĦŔĬЯШƚƣǃƖĲŰĲЯШůŸŰŸƻŔŰǃũШƣĲƖĲƓőƣőċũċƣĲШċŰĬШĬŔƓőĲŰǃũШƣĲƖĲƓőƣőċũċƣĲЮШ 

òƨċŰШĲƣЮċũЮċũƚŸШƖĲƓŸƖƣĲĬШċШƓƖŸĦĲĬƨƖĲШŉŸƖШŊĲŰĲƖċƣŔŰŊШŰŔƣƖŸŊĲŰрĬŸƓĲĬШůŔĦƖŸƓŸƖŸƨƚШĦċƖĤŸŰШŉŸƖШ9§ΞШ

ĦċƓƣƨƖĲШƻŔċШĦŸŰƻĲŰƣŔŸŰċũШƓǃƖŸũǃƚŔƚШŸŉШÂEÑШŔŰШƣőĲШƓƖĲƚĲŰĦĲШŸŉШƓŸƣċƚƚŔƨůШőǃĬƖŸǂŔĬĲШċŰĬШƨƖĲċШċƣШ

ΤΜΜШ҄9ЮШΤΦШ9§ΞШƖĲũĲċƚĲĬШŔŰШƣőĲШƓǃƖŸũǃƚŔƚШƖĲċĦƣĲĬШƽŔƣőШƓŸƣċƚƚŔƨůШőǃĬƖŸǂŔĬĲШƣŸШƓƖŸĬƨĦĲШƓŸƣċƚƚŔƨůШ

ĦċƖĤŸŰċƣĲЯШƽőŔĦőШƽċƚШƣőĲŰШċĤũĲШƣŸШŉƨƖƣőĲƖШƖĲċĦƣШƽŔƣőШĦċƖĤŸŰШĬŸůċŔŰƚШŔŰШƣőĲШƓǃƖŸũǃƚŔŰŊШÂEÑШƣŸШ

ƖĲũĲċƚĲШŉƨƖƣőĲƖШŊċƚĲŸƨƚШƓƖŸĬƨĦƣƚЯШƣőĲƖĲĤǃШŔŰĦƖĲċƚŔŰŊШƣőĲШĬŔċůĲƣĲƖШŸŉШƓŸƖĲƚШŔŰШƣőĲШǯŰċũШĦőċƖШ

ƓƖŸĬƨĦƣЮШÑőĲШůŔĦƖŸƓŸƖŸƨƚШƚƣƖƨĦƣƨƖĲШŸŉШƣőĲШǯŰċũШĦőċƖШĲŰċĤũĲĬШƣőĲШƨƓƣċťĲШŸŉШƨƖĲċЯШƽőŔĦőШ

ĲŰőċŰĦĲĬШƣőĲШƨƓƣċťĲШŸŉШ9§ΞШĤǃШƣőĲШƓǃƖŸũǃǍĲĬШƓƖŸĬƨĦƣƚЯШĬƨĲШƣŸШƣőĲШĤċƚŔĦŔƣǃШŸŉШƣőĲШŰŔƣƖŸŊĲŰШ

ŉƨŰĦƣŔŸŰċũŔƣǃШċŔĬŔŰŊШ9§ΞШĤŔŰĬŔŰŊЮШfŰШƣőŔƚШƽċǃЯШĦőċƖЯШċШƣǃƓŔĦċũũǃШũŸƽрƻċũƨĲШƓƖŸĬƨĦƣШŸŉШÂEÑШƓǃƖŸũǃƚŔƚЯШ

ƽċƚШƚƨĦĦĲƚƚŉƨũũǃШůŸĬŔǯĲĬШƣŸƽċƖĬƚШċШƨƚĲŉƨũШċƓƓũŔĦċƣŔŸŰЮШ 

9ċƣċũǃƣŔĦШƓǃƖŸũǃƚŔƚШŸŉШÂEÑШŔŰШƣőĲШƓƖĲƚĲŰĦĲШŸŉШċůůŸŰŔċШƽŔƣőШċŰШċũƨůŔŰŔƨůШŸǂŔĬĲШы ũΞ§ΟьШĦċƣċũǃƚƣШ

ċƣШΡΜΜШ҄9ШǃŔĲũĬĲĬШƣĲƖĲƓőƣőċũŸŰŔƣƖŔũĲШыÑÂ ьШƽŔƣőШċШΦΜӖШƚĲũĲĦƣŔƻŔƣǃШŔŰШƣőĲШƓƖŸĬƨĦƣƚЯШŸƓĲŰŔŰŊШƨƓШċШ

ƖŸƨƣĲШƣŸШċШƓũċƣŉŸƖůШĦőĲůŔĦċũШƻċũƨċĤũĲШƣŸШƣőĲШƓőċƖůċĦĲƨƣŔĦċũШċŰĬШċŊƖŔĦƨũƣƨƖċũШŔŰĬƨƚƣƖŔĲƚЮШΥΜШ

cŸƽĲƻĲƖЯШƽőŔũƚƣШƣőĲШƚĲũĲĦƣŔƻŔƣǃШŸŉШÑÂ ШƽċƚШΦΜӖШŔŰШƣőĲШŰŔƣƖŔũĲШƓƖŸĬƨĦƣƚЯШċШŰŔƣƖŔũĲШǃŔĲũĬШŸŉШŸŰũǃШΡΥӖШ

ƽċƚШŸĤƚĲƖƻĲĬШċŰĬШĬŔǭŔĦƨũƣŔĲƚШƚƨƖƖŸƨŰĬŔŰŊШƣőĲШƚĲƓċƖċƣŔŸŰШŸŉШƚŸШůċŰǃШĦőĲůŔĦċũũǃШƚŔůŔũċƖШ

ƓƖŸĬƨĦƣƚШыÑÂ ЯШĤĲŰǍŸŰŔƣƖŔũĲЯШċĦĲƣŸŰŔƣƖŔũĲьШƖĲůċŔŰЯШċŰĬШƣőĲШĦċƣċũǃƚƣШĤĲŊċŰШƣŸШĬĲċĦƣŔƻċƣĲШċŉƣĲƖШǯƻĲШ

ĦǃĦũĲƚЮШ 

9ŸрƓǃƖŸũǃƚŔƚШŸŉШůŔǂĲĬШƓũċƚƣŔĦШƽċƚƣĲƚЯШċƚШƽĲũũШċƚШůŔǂĲĬШƽċƚƣĲШƚƣƖĲċůƚШŸŉШƓũċƚƣŔĦƚШċŰĬШĤŔŸůċƚƚЯШ

őċƚШĤĲĲŰШĲǂƓũŸƖĲĬШƣŸŸЮШ?ŔǭŔĦƨũƣŔĲƚШŔŰШƚŸƖƣŔŰŊШƓũċƚƣŔĦШƽċƚƣĲШƚƣƖĲċůƚШŸƨƣШŉƖŸůШŸŰĲШċŰŸƣőĲƖЯШċƚШ



ос 
 

ĬŔƚĦƨƚƚĲĬШŔŰШƚĲĦƣŔŸŰШΝЮΟЮΞЮΝЯШőċƚШŉƨĲũũĲĬШċŰШŔŰƣĲƖĲƚƣШŔŰШĬĲƻĲũŸƓŔŰŊШƓƖŸĦĲƚƚĲƚШĦċƓċĤũĲШŸŉШƣƖĲċƣŔŰŊШ

őĲƣĲƖŸŊĲŰĲŸƨƚШƽċƚƣĲШƚƣƖĲċůƚЮШ 

[ċƚƣШĦŸрƓǃƖŸũǃƚŔƚШŸŉШÂEÑШƽŔƣőШƓċƨũŸƽŰŔċШƽŸŸĬШƽċƚШƚƣƨĬŔĲĬЯШĤƨƣШũċƖŊĲШċůŸƨŰƣƚШŸŉШĦőċƖШƽĲƖĲШ

ŸĤƚĲƖƻĲĬШƣŸШŉŸƖůЮШÑőĲШĬĲŊƖĲĲШŸŉШĦőċƖШŉŸƖůċƣŔŸŰШŔŰĦƖĲċƚĲĬШƽŔƣőШƣőĲШċůŸƨŰƣШŸŉШÂEÑШŔŰĦũƨĬĲĬШŔŰШ

ƣőĲШƓǃƖŸũǃƚŔƚШŉĲĲĬƚƣŸĦťЮШfƣШƽċƚШőǃƓŸƣőĲƚŔƚĲĬШƣőċƣШƣőĲШƚŸũŔĬШƓǃƖŸũǃƚŔƚШƓƖŸĬƨĦƣƚШŉƖŸůШƣőĲШÂEÑШ

ŉƖċĦƣŔŸŰШƽĲƖĲШĦƖŸƚƚрũŔŰťŔŰŊШƽŔƣőШƣőŸƚĲШƓƖŸĬƨĦƣƚШŉƖŸůШƣőĲШƓċƨũŸƽŰŔċШƽŸŸĬШƓǃƖŸũǃƚŔƚЯШĲŰċĤũŔŰŊШ

ŊƖĲċƣĲƖШĦőċƖШŉŸƖůċƣŔŸŰШċƚШċũŸŰŊƚŔĬĲШċШĦŸƖƖĲƚƓŸŰĬŔŰŊШƖĲĬƨĦƣŔŸŰШŔŰШŊċƚĲŸƨƚШƓƖŸĬƨĦƣƚШтШƓƖŔůċƖŔũǃШ

ůĲƣőċŰĲЮШΥΝ 

ÉũŸƽШƓǃƖŸũǃƚŔƚШŸŉШÂEÑШƽċƚШƨŰĬĲƖƣċťĲŰШĤǃШ<ĲƓĲũŔŸŊƨũũċƖШШĲƣЮċũЮċƚШċШůŔǂĲĬШŉĲĲĬƚƣŸĦťШƽŔƣőШƚĲƻĲƖċũШ

ĬŔǭĲƖĲŰƣШƣǃƓĲƚШŸŉШĤŔŸůċƚƚШыőċǍĲũŰƨƣШƚőĲũũƚЯШƚƨŰǰŸƽĲƖШƖĲƚŔĬƨĲƚЯШĦŸƣƣŸŰШƚƣċũťƚШċŰĬШEƨƓőŸƖĤŔċШ

ƖŔŊŔĬċьШƨƓШƣŸШΡΜΜШ9҄ШċƣШőĲċƣŔŰŊШƖċƣĲШŸŉШΝΜШ9҄оůŔŰЮШΥΞШÂǃƖŸũǃƚŔƚШŸŔũƚШƽĲƖĲШŸĤƣċŔŰĲĬШƽőĲŰШƣőĲƚĲШ

ĤŔŸůċƚƚШŉĲĲĬƚƣŸĦťƚШƽĲƖĲШƓǃƖŸũǃƚĲĬШċũŸŰĲЯШċŰċũǃƚĲĬШĤǃШŊċƚШĦőƖŸůċƣŸŊƖċƓőǃрůċƚƚШ

ƚƓĲĦƣƖŸůĲƣƖǃШы]9р~ÉьШċŰĬШ[ŸƨƖŔĲƖШƣƖċŰƚŉŸƖůШŔŰŉƖċƖĲĬШƚƓĲĦƣƖŸƚĦŸƓǃШы[ÑрfÅьЯШċŰĬШƽĲƖĲШƚőŸƽŰШƣŸШ

ĤĲШůŔǂƣƨƖĲƚШƖŔĦőШŔŰШċШƻċƖŔĲƣǃШŸŉШƓőĲŰŸũŔĦШċŰĬШĤĲŰǍĲŰĲШĬĲƖŔƻċƣŔƻĲƚЯШŔŰШċĬĬŔƣŔŸŰШƣŸШƓŸũǃĦǃĦũŔĦШ

ċƖŸůċƣŔĦШőǃĬƖŸĦċƖĤŸŰƚЯШťĲƣŸŰĲƚШċŰĬШċũťċŰĲƚЮШÑőĲШǃŔĲũĬШŸŉШƓǃƖŸũǃƚŔƚШŸŔũƚШŔŰĦƖĲċƚĲĬШůċƖŊŔŰċũũǃШ

ƽőĲŰШƣőĲƚĲШĤŔŸůċƚƚĲƚШƽĲƖĲШĦŸрƓǃƖŸũǃƚĲĬШƽŔƣőШÂEÑЯШċŰĬШċŰШĲŰőċŰĦĲĬШƚĲũĲĦƣŔƻŔƣǃШŉŸƖШĤĲŰǍĲŰĲШ

ĬĲƖŔƻċƣŔƻĲƚШŸƻĲƖШƓőĲŰŸũШĬĲƖŔƻċƣŔƻĲƚШŸĦĦƨƖƖĲĬЮШÑőŔƚШĦőċŰŊĲШŔŰШƓƖŸĬƨĦƣШŰċƣƨƖĲШŔƚШċƣƣƖŔĤƨƣĲĬШƣŸШ

љƚǃŰĲƖŊŔƚƣŔĦШĲǭĲĦƣƚњШĤƨƣШŰŸШƖĲċũШċƣƣĲůƓƣШŔƚШůċĬĲШċƣШĲũƨĦŔĬċƣŔŰŊШƽőċƣШƣőĲǃШůċǃШĤĲЯШċŰĬШŰŸШ

ċĬĬŔƣŔŸŰċũШőŔŊőĲƖШůŸũĲĦƨũċƖШƽĲŔŊőƣШċŰċũǃƚŔƚШƣĲĦőŰŔƕƨĲƚЯШƚƨĦőШċƚШ]ĲũШÂĲƖůĲċƣŔŸŰШ

9őƖŸůċƣŸŊƖċƓőǃШы]Â9ьШŸƖШ~ċƣƖŔǂр ƚƚŔƚƣĲĬШxċƚĲƖШ?ĲƚŸƖƓƣŔŸŰоfŸŰŔǍċƣŔŸŰШы~ x?fьШƣŸШĲŰƚƨƖĲШċШ

ĦŸůƓũĲƣĲШƓŔĦƣƨƖĲШŸŉШƣőĲШƓǃƖŸũǃƚŔƚШŸŔũШŰċƣƨƖĲШƽċƚШŸĤƣċŔŰĲĬЮШ 

ìőċƣШƣőĲƚĲШĲǂċůƓũĲƚШŸŉШŰŸŰрĦċƣċũǃƣŔĦЯШĦċƣċũǃƣŔĦШċŰĬШĦŸрƓǃƖŸũǃƚŔƚШŸŉШÂEÑШĬĲůŸŰƚƣƖċƣĲШŔƚШƣőċƣЯШ

ċũƣőŸƨŊőШƻċũƨċĤũĲШƓƖŸĬƨĦƣƚШůċǃШĤĲШŸĤƣċŔŰĲĬЯШƣőĲШĲǂċĦƣШǃŔĲũĬШċŰĬШĦŸůƓŸƚŔƣŔŸŰШŸŉШƣőŸƚĲШ

ƓƖŸĬƨĦƣƚШŔƚШőŔŊőũǃШƻċƖŔċĤũĲШċŰĬШĬĲƓĲŰĬĲŰƣШŸŰШċШŰƨůĤĲƖШŸŉШŉċĦƣŸƖƚаШŉĲĲĬƚƣŸĦťШŰċƣƨƖĲЯШ



от 
 

ƣĲůƓĲƖċƣƨƖĲЯШőĲċƣŔŰŊШƖċƣĲЯШŔŰĦũƨƚŔŸŰШŸŉШċĬĬŔƣŔŸŰċũШƖĲċŊĲŰƣƚШŸƖШċШĦċƣċũǃƚƣЮШÑőŔƚШĦŸůƓũŔĦċƣĲĬШ

ƓŔĦƣƨƖĲШůċťĲƚШĬƖċƽŔŰŊШċШŊĲŰĲƖċũШĦŸŰĦũƨƚŔŸŰШċĤŸƨƣШĦŸŰƻĲŰƣŔŸŰċũШƓǃƖŸũǃƚŔƚШŸŉШÂEÑШĦőċũũĲŰŊŔŰŊЯШ

ŸƣőĲƖШƣőċŰШƣŸШƚċǃШƣőĲШĦŸůůĲƖĦŔċũШƻŔċĤŔũŔƣǃШŸŉШċШŊŔƻĲŰШƓƖŸĦĲƚƚШŔƚШőŔŊőũǃШĬĲƓĲŰĬĲŰƣШŸŰШƣőĲШ

ŉĲĲĬƚƣŸĦťШĤĲŔŰŊШĲĦŸŰŸůŔĦċũũǃШŸĤƣċŔŰċĤũĲЯШċŰĬШċШƚƨǭŔĦŔĲŰƣШċůŸƨŰƣШŸŉШƻċũƨċĤũĲШůċƣĲƖŔċũШůƨƚƣШĤĲШ

ƓƖŸĬƨĦĲĬШƣŸШŊĲŰĲƖċƣĲШƚƨǭŔĦŔĲŰƣШŔŰĦŸůĲЮШ 

§ŰĲШůċŢŸƖШĬƖċƽĤċĦťШŸŉШĦŸŰƻĲŰƣŔŸŰċũШƓǃƖŸũǃƚŔƚШőŸƽĲƻĲƖШŔƚШƣőĲШũŸŰŊШƖĲƚŔĬĲŰĦĲШƣŔůĲƚШƖĲƕƨŔƖĲĬЯШŔŰШ

ŸƖĬĲƖШƣŸШĲŰƚƨƖĲШƨŰŔŉŸƖůШőĲċƣŔŰŊШŸŉШƣőĲШŉĲĲĬƚƣŸĦťЮШ]ŔƻĲŰШƣőĲШũċƖŊĲШƻŸũƨůĲƚШŸŉШƽċƚƣĲШƓũċƚƣŔĦШĤĲŔŰŊШ

ƓƖŸĬƨĦĲĬЯШċШĬĲŊƖċĬċƣŔŸŰШůĲƣőŸĬШƽŔƣőШőŔŊőШƣƨƖŰŸƻĲƖШƽŸƨũĬШĤĲШĲǂƣƖĲůĲũǃШƻċũƨċĤũĲЮ 

мΦоΦнΦоΦо aƛŎǊƻǿŀǾŜ tȅǊƻƭȅǎƛǎ  

~ŔĦƖŸƽċƻĲƚШċƖĲШċШŰŸŰрŔŸŰŔƚŔŰŊШŉŸƖůШŸŉШƖċĬŔċƣŔŸŰШŉŸƨŰĬШĤĲƣƽĲĲŰШŉƖĲƕƨĲŰĦŔĲƚШŸŉШΟΜΜШ~cǍрΟΜΜШ

]cǍЯШċŰĬШƽċƻĲũĲŰŊƣőƚШΝШůШтШΝШůůЯШŔŰШƣőĲШĲũĲĦƣƖŸůċŊŰĲƣŔĦШƚƓĲĦƣƖƨůЮШxŔťĲШċũũШĲũĲĦƣƖŸůċŊŰĲƣŔĦШ

ƖċĬŔċƣŔŸŰЯШůŔĦƖŸƽċƻĲƚШĦŸŰƚŔƚƣШŸŉШƣƽŸШƚĲƓċƖċƣĲШĦŸůƓŸŰĲŰƣƚЯШĲũĲĦƣƖŔĦШċŰĬШůċŊŰĲƣŔĦЯШƽőŔĦőШċƖĲШ

ƓĲƖƓĲŰĬŔĦƨũċƖШƣŸШŸŰĲШċŰŸƣőĲƖШċŰĬШŔŰШƓőċƚĲЮШ~ŔĦƖŸƽċƻĲƚШőċƻĲШŉŸƨŰĬШůċŰǃШŔŰĬƨƚƣƖŔċũШƨƚĲƚЯШ

ƓǃƖŸũǃƚŔƚШĤĲŔŰŊШŸŰĲШŸŉШƓċƖƣŔĦƨũċƖШŔŰƣĲƖĲƚƣШƣŸШƣőŔƚШƽŸƖťЮШfŰШŸƖĬĲƖШƣŸШċƻŸŔĬШĬŔƚƖƨƓƣŔŰŊШ

ĦŸůůƨŰŔĦċƣŔŸŰƚЯШŔŰƣĲƖŰċƣŔŸŰċũШċŊƖĲĲůĲŰƣƚШőċƻĲШĬĲƣĲƖůŔŰĲĬШƚƓĲĦŔǯĦШůŔĦƖŸƽċƻĲШŉƖĲƕƨĲŰĦŔĲƚШ

ŉŸƖШŔŰĬƨƚƣƖŔċũЯШĬŸůĲƚƣŔĦШċŰĬШůĲĬŔĦċũШƨƚĲƚЮШÑőĲƚĲШŉƖĲƕƨĲŰĦŔĲƚШċƖĲШΦΝΜШ~cǍШŸŉШΞΠΡΜШ~cǍЯШ

ůĲċŰŔŰŊШƣőċƣШƣőĲШůċƣĲƖŔċũШĤĲŔŰŊШƓƖŸĦĲƚƚĲĬШůƨƚƣШƓŸƚƚĲƚƚШċШƚƨǭŔĦŔĲŰƣШĬŔĲũĲĦƣƖŔĦШƖĲƚƓŸŰƚĲШċƣШ

ƣőĲƚĲШŉƖĲƕƨĲŰĦŔĲƚЮШfŰШċĬĬŔƣŔŸŰЯШĦŸŰƚŔĬĲƖċƣŔŸŰШůƨƚƣШĤĲШŊŔƻĲŰШƣŸШƚċůƓũĲШƓũċĦĲůĲŰƣШŔŰШċШƚŔŰŊũĲр

ůŸĬĲШƖĲċĦƣŸƖШŔŉШƖĲƓĲċƣċĤũĲШƖĲƚƨũƣƚШċƖĲШĬĲƚŔƖĲĬбШƣőŔƚШŔƚШũĲƚƚШŸŉШċŰШŔƚƚƨĲШŔŰШċШůƨũƣŔрůŸĬĲШƚĲƣШƨƓШ

ƽŔƣőШĦŸŰƣŔŰƨŸƨƚШƚƣŔƖƖŔŰŊЮШΥΟ 

§ŰĲШƨŰŔƕƨĲШƓƖŸƓĲƖƣǃШŸŉШůŔĦƖŸƽċƻĲШƖċĬŔċƣŔŸŰШƣőċƣШŔůƓċƖƣƚШŔƣШċШĬŔƚƣŔŰĦƣШċĬƻċŰƣċŊĲШŸƻĲƖШ

ĦŸŰƻĲŰƣŔŸŰċũШƓǃƖŸũǃƚŔƚШŔƚШƻŸũƨůĲƣƖŔĦШőĲċƣŔŰŊШы[ŔŊЮШΝЮΝΜьЮШÂƖŸƻŔĬĲĬШċШŉĲĲĬƚƣŸĦťШŔƚШƚƨƚĦĲƓƣŔĤũĲШƣŸШ

ůŔĦƖŸƽċƻĲШőĲċƣŔŰŊЯШŔƣƚШĦŸƖĲШƽŔũũШĤĲШőĲċƣĲĬШċƣШƣőĲШƚċůĲШƖċƣĲШċƚШŔƣƚШƚƨƖŉċĦĲЯШĲũŔůŔŰċƣŔŰŊШƣőĲШŰĲĲĬШ



оу 
 

ŉŸƖШőĲċƣШƣƖċŰƚŉĲƖШƣőƖŸƨŊőШĦŸŰĬƨĦƣŔŸŰШŸƖШĦŸŰƻĲĦƣŔŸŰШрШĲŰċĤũŔŰŊШƻĲƖǃШƖċƓŔĬШőĲċƣŔŰŊЮШÑőĲƚĲШƨŰŔƕƨĲШ

ƓƖŸƓĲƖƣŔĲƚШŸŉШůŔĦƖŸƽċƻĲШƖċĬŔċƣŔŸŰШƽŔũũШĤĲШĬŔƚĦƨƚƚĲĬШŉƨƖƣőĲƖШŔŰШƚĲĦƣŔŸŰШΟЮΝЮΝЯШĤƨƣШŸŰĲШůċŢŸƖШ

ċĬƻċŰƣċŊĲШŸŉШƣőĲШƖċƓŔĬШőĲċƣŔŰŊШƚĲĲŰШƽŔƣőШůŔĦƖŸƽċƻĲƚШŔƚШĲǂĦĲũũĲŰƣШĲŰĲƖŊǃШĲǭŔĦŔĲŰĦǃЮШüőŸƨШĲƣЮċũЮ

ĦċũĦƨũċƣĲĬШƣőċƣШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚШŸŉШc?ÂEШċƣШΠΜΜШ9҄ШƽŔƣőШċШǍĲŸũŔƣĲШĦċƣċũǃƚƣШĤŸċƚƣĲĬШċŰШĲŰĲƖŊǃШ

ĲǭŔĦŔĲŰĦǃШŸŉШΥΦЮΣӖЮШΥΠ 
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ÑőŔƚШĦƖĲċƣĲƚШƣőĲШƓŸƣĲŰƣŔċũШƣŸШĬĲƻĲũŸƓШŰŸƻĲũШƖĲĦǃĦũŔŰŊШƖŸƨƣĲƚШŉŸƖШůċƣĲƖŔċũƚШƽŔƣőШƚőŸƖƣШƖĲƚŔĬĲŰĦĲШ

ƣŔůĲƚШċŰĬШőŔŊőШƣƨƖŰŸƻĲƖЯШƽŔƣőШċШŊƖŸƽŔŰŊШŔŰƣĲƖĲƚƣШŔŰШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚШŸĤƚĲƖƻĲĬШŔŰШƣőĲШ

ũŔƣĲƖċƣƨƖĲЮШìőĲŰШƣőĲШƚĲċƖĦőШƣĲƖůƚШљ~ŔĦƖŸƽċƻĲШÂǃƖŸũǃƚŔƚњШċŰĬШљÂũċƚƣŔĦƚњШċƖĲШĲŰƣĲƖĲĬШŔŰƣŸШìĲĤЮŸŉЮ

ÉĦŔĲŰĦĲЯШΞΜШƖĲƚƨũƣƚШŸƖШũĲƚƚШĦċŰШĤĲШƚĲĲŰШƣŸШĤĲШƓƨĤũŔƚőĲĬШƓƖĲрΞΜΞΜШƓĲƖШǃĲċƖЮШ[ƖŸůШΞΜΞΜШŸŰƽċƖĬƚЯШ

ƣőŔƚШƻċũƨĲШůŸƖĲШƣőċŰШƣƖŔƓũĲƚШтШƓĲċťŔŰŊШċƣШΣΠШƓƨĤũŔĦċƣŔŸŰƚШŔŰШΞΜΞΞШы[ŔŊЮШΝЮΝΝШьЮШΥΡ 

§ŰĲШĦőċũũĲŰŊĲШĦŸŰĦĲƖŰŔŰŊШƣőĲШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚШŸŉШƓũċƚƣŔĦƚШƚƓĲĦŔǯĦċũũǃШŔƚШƣőċƣШůċŰǃШ

ƓŸũǃůĲƖƚШċƖĲШƻĲƖǃШőŔŊőШůŸũĲĦƨũċƖШƽĲŔŊőƣЯШƚĲůŔрĦƖǃƚƣċũũŔŰĲШċŰĬШůċǃШŰŸƣШƓŸƚƚĲƚƚШƣőĲШƓŸũċƖШ

ƖĲŊŔŸŰƚШŰĲĦĲƚƚċƖǃШƣŸШŔŰƣĲƖċĦƣШƽŔƣőШůŔĦƖŸƽċƻĲШƖċĬŔċƣŔŸŰШыƚĲĲШ9őċƓƣĲƖШΟьЯШċũũШŸŉШƽőŔĦőШŔůƓĲĬĲШƣőĲШ

ċĤŔũŔƣǃШŸŉШƣőĲШƓŸũǃůĲƖШĦőċŔŰƚШƣŸШĬŔƚƚŔƓċƣĲШĲŰĲƖŊǃШċƚШőĲċƣШƽőĲŰШĲǂƓŸƚĲĬШƣŸШċШůŔĦƖŸƽċƻĲШǯĲũĬЮШΥΣ 
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CƛƎǳǊŜ мΦмм π DǊƻǿǘƘ ƻŦ ƭƛǘŜǊŀǘǳǊŜ ǇǳōƭƛǎƘŜŘ ƻƴ ƳƛŎǊƻǿŀǾŜ ǇȅǊƻƭȅǎƛǎ ǎƛƴŎŜ нллмΦ hƳƛǧŜŘ ȅŜŀǊǎ ƘŀŘ ȊŜǊƻ ŎƻƴǘǊƛōǳǝƻƴǎ ǘƻ ǘƘŜ 
ƭƛǘŜǊŀǘǳǊŜΦ 

ÑŸШŸƻĲƖĦŸůĲШƣőŔƚЯШůċŰǃШƓŸũǃůĲƖƚШċƖĲШĦŸůůŸŰũǃШĬŸƓĲĬШƽŔƣőШċШƚƨƚĦĲƓƣŸƖЯШċШĦőĲůŔĦċũШƚƓĲĦŔĲƚШ

ĦċƓċĤũĲШŸŉШƚƣƖŸŰŊũǃШċĤƚŸƖĤŔŰŊШůŔĦƖŸƽċƻĲШƖċĬŔċƣŔŸŰЯШŸƖШċШĦċƣċũǃƚƣШŔƚШŔŰĦũƨĬĲĬШŔŰШƣőĲШƓǃƖŸũǃƚŔƚШ

ƖĲċĦƣŸƖЮШΥΤрΥΦШfŰШƣőŔƚШƽċǃЯШőĲċƣШĲŰĲƖŊǃШŉƖŸůШƣőĲШůŔĦƖŸƽċƻĲШůċǃШĤĲШŔŰĬŔƖĲĦƣũǃШƣƖċŰƚŉĲƖƖĲĬШƣŸШƣőĲШ

ƓŸũǃůĲƖШƣőƖŸƨŊőШĦŸŰƣċĦƣШƽŔƣőШċШƚƨƚĦĲƓƣŸƖШŸƖШĦċƣċũǃƚƣЯШŉċĦŔũŔƣċƣŔŰŊШƣőĲŔƖШĬĲŊƖċĬċƣŔŸŰЮШ ШƚƨƚĦĲƓƣŸƖШ

ŔƚШĦŸůůŸŰũǃШůŔǂĲĬШŔŰШůĲĦőċŰŔĦċũũǃШƽŔƣőШƣőĲШůċƣĲƖŔċũШŔŰƣĲŰĬĲĬШƣŸШĤĲШƓǃƖŸũǃǍĲĬЮШΥΦШШШШШШШШШ 

ÉƨƚĦĲƓƣŸƖƚШċŰĬШĦċƣċũǃƚƣƚШƓũċǃШƚŔůŔũċƖШƖŸũĲƚШŔŰШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚЯШċŰĬШƣőĲШƣĲƖůƚШůċǃШĤĲШƨƚĲĬШ

ŔŰƣĲƖĦőċŰŊĲċĤũǃЮШfŰШƣőŔƚШƽŸƖťЯШƚƨƚĦĲƓƣŸƖШƽŔũũШƖĲŉĲƖШƣŸШċШƚƓĲĦŔĲƚШůŔǂĲĬШƽŔƣőШċШƓũċƚƣŔĦШƣŸШċũũŸƽШ

ŔŰĬŔƖĲĦƣШőĲċƣŔŰŊШĤǃШůŔĦƖŸƽċƻĲƚЯШĤƨƣШƓũċǃƚШŰŸШŸĤƻŔŸƨƚШƖŸũĲШŔŰШƣőĲШĦőĲůŔƚƣƖǃЯШƽőĲƖĲċƚШċШĦċƣċũǃƚƣШ

ƽŔũũШƖĲŉĲƖШƣŸШċШƚƓĲĦŔĲƚШƽőŔĦőШůċǃШċũũŸƽШŔŰĬŔƖĲĦƣШőĲċƣŔŰŊШŸŉШƣőĲШƓũċƚƣŔĦШĤƨƣШċũƚŸШŔŰǰƨĲŰĦĲƚШƣőĲШ

ǃŔĲũĬШċŰĬШƚĲũĲĦƣŔƻŔƣǃШŸŉШƣőĲШƓƖŸĬƨĦƣƚШƣőƖŸƨŊőШƣőĲШƖŸũĲШŔƣШƓũċǃƚШŔŰШƣőĲШƓǃƖŸũǃƚŔƚШůĲĦőċŰŔƚůЮШ 
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мΦоΦнΦоΦоΦм !ǇǇƭƛŎŀǝƻƴǎ ƻŦ aƛŎǊƻǿŀǾŜ tȅǊƻƭȅǎƛǎ ǘƻǿŀǊŘǎ tƭŀǎǝŎ wŜŎȅŎƭƛƴƎ  

?ĲƚƓŔƣĲШƣőĲШũċĦťШŸŉШċĤƨŰĬċŰĦĲШŔŰШƣőĲШũŔƣĲƖċƣƨƖĲШƚƣƨĬǃŔŰŊШƣőĲШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚШŸŉШƓũċƚƣŔĦЯШċШ

ƽŔĬĲШƖċŰŊĲШŸŉШĬŔǭĲƖĲŰƣШůċƣĲƖŔċũƚШőċƻĲШĤĲĲŰШĲǂƓũŸƖĲĬЮШ ŰШĲċƖũǃШĲǂċůƓũĲШƽċƚШƣőĲШƚƨĦĦĲƚƚŉƨũШ

ƓǃƖŸũǃƚŔƚШŸŉШƣŸŸƣőƓċƚƣĲШƣƨĤĲƚШĤǃШxƨĬũŸƽрÂċũċŉŸǂШċŰĬШ9őċƚĲЮΦΜШШc?ÂEо ũƨůŔŰŔƨůШĦŸůƓŸƚŔƣĲШ

ыƣŸŸƣőƓċƚƣĲШƣƨĤĲьШƽċƚШƚƨĦĦĲƚƚŉƨũũǃШĬĲŊƖċĬĲĬШĤǃШůŔĦƖŸƽċƻĲШőĲċƣŔŰŊЯШƽŔƣőШΡΜΜШтШΤΜΜШ҄9ШĤĲŔŰŊШ

ċĦőŔĲƻĲĬШĤǃШƨƚĲĬШŸŉШШƓċƖƣŔĦƨũċƣĲШĦċƖĤŸŰШċƚШċШůŔĦƖŸƽċƻĲШƚƨƚĦĲƓƣŸƖЮШc?ÂEШƽċƚШƚőŸƽŰШƣŸШĤĲШ

ĦŸŰƻĲƖƣĲĬШƣŸШċШƖċŰŊĲШŸŉШċũŔƓőċƣŔĦШċŰĬШċƖŸůċƣŔĦШĦŸůƓŸƨŰĬƚШĤǃШ]9р~ÉЯШƽőŔũƚƣШƣőĲШċũƨůŔŰŔƨůШ

ƖĲůċŔŰĲĬШŔŰƣċĦƣШċŰĬШƽċƚШĲċƚŔũǃШƖĲĦŸƻĲƖĲĬШŉƖŸůШƣőĲШƖĲċĦƣŸƖЮШ 

c?ÂEШőċƚШċũƚŸШĤĲĲŰШĬĲŊƖċĬĲĬШƣŸШċŰШŸŔũШĤǃШƨƚĲШŸŉШƽċƚƣĲШƣŔƖĲƚШŸƖШĦőċƖШċƚШċШůŔĦƖŸƽċƻĲШƚƨƚĦĲƓƣŸƖЮΦΝШ

§ŔũШǃŔĲũĬƚШŸŉШΟΤШƽƣӖШċŰĬШΥΜЮΞШƽƣӖШƽĲƖĲШƓƖŸĬƨĦĲĬШĤǃШƚƽŔƣĦőŔŰŊШĤĲƣƽĲĲŰШƣŔƖĲШċŰĬШĦőċƖШ

ƚƨƚĦĲƓƣŸƖƚЯШĬĲůŸŰƚƣƖċƣŔŰŊШƣőċƣШƓƖŸĬƨĦƣШƚĲũĲĦƣŔƻŔƣǃШĦċŰШĤĲШƣƨŰĲĬШƣőƖŸƨŊőШƚƨƚĦĲƓƣŸƖШĦőŸŔĦĲЮШ

òŔĲũĬƚШŸŉШƻċũƨċĤũĲШŸŔũШƽĲƖĲШĲŰőċŰĦĲĬШĤǃШŔŰĦƖĲċƚŔŰŊШŔŰƓƨƣШƓŸƽĲƖШŉŸƖШƣőĲШƚċůĲШƚƨƚĦĲƓƣŸƖЮШШ 

]9р~ÉШċŰĬШfÅШċŰċũǃƚŔƚШĬĲƣĲƖůŔŰĲĬШƣőċƣШƣőĲƚĲШũŔƕƨŔĬƚШĦŸŰƚŔƚƣĲĬШŸŉШċШĦŸůƓũŔĦċƣĲĬШůŔǂƣƨƖĲШŸŉШ

ċũťċŰĲЯШċũťĲŰĲШċŰĬШċƖŸůċƣŔĦШĦŸůƓŸƨŰĬƚЯШƽőŔĦőШƽĲƖĲШőǃƓŸƣőĲƚŔƚĲĬШƣŸШċƖŔƚĲШŉƖŸůШċШƚĲƖŔĲƚШŸŉШ

ƖċĬŔĦċũШŸƖШ?ŔĲũƚр ũĬĲƖШƖĲċĦƣŔŸŰƚШċƚШƣőĲШƓŸũǃůĲƖШĤċĦťĤŸŰĲШƨŰĬĲƖƽĲŰƣШőŸůŸũǃƣŔĦШĦőċŔŰШƚĦŔƚƚŔŸŰШ

ĬƨƖŔŰŊШƓǃƖŸũǃƚŔƚШы[ŔŊЯШΝЮΝΞьЮШÑőĲШċƨƣőŸƖƚШċƖŊƨĲĬШƣőċƣШƓǃƖŸũǃƚŔƚШŸŉШc?ÂEШŔŰШƣőĲШƓƖĲƚĲŰĦĲШŸŉШƣőĲШ

ĤƨƣċĬŔĲŰĲрƚƣǃƖĲŰĲШƖƨĤĤĲƖШůċƣĲƖŔċũШƣőĲШƣŔƖĲƚШĦŸŰƚŔƚƣШŸŉЯШŔũũƨƚƣƖċƣĲƚШƣőċƣШŔƣШŔƚШƣŸũĲƖċŰƣШƣŸШŔŰĬƨƚƣƖŔċũШ

ĦŸŰƣċůŔŰċŰƣƚЮШ 

ÂŸũǃƚƣǃƖĲŰĲШőċƚШċũƚŸШƨŰĬĲƖŊŸŰĲШůŔĦƖŸƽċƻĲШƓƖŸĦĲƚƚŔŰŊШŔŰШƣőĲШƓƖĲƚĲŰĦĲШŸŉШĦŸċũЮШÑőŔƚШĦŸр

ƓǃƖŸũǃƚŔƚШƽċƚШőǃƓŸƣőĲƚŔƚĲĬШƣŸШĲŰőċŰĦĲШƣőĲШǃŔĲũĬШŸŉШŸŔũЯШƽőŔũƚƣШƖĲĬƨĦŔŰŊШŊċƚĲŸƨƚШƓƖŸĬƨĦƣƚЯШĤǃШ

ƚǃŰĲƖŊŔƚƣŔĦШŔŰƣĲƖċĦƣŔŸŰƚШĤĲƣƽĲĲŰШƣőĲШƓŸũǃƚƣǃƖĲŰĲШċŰĬШċĦƣŔƻĲШƚƓĲĦŔĲƚШƓƖŸĬƨĦĲĬШŉƖŸůШƣőĲШĦŸċũШ

ĬƨƖŔŰŊШƓǃƖŸũǃƚŔƚЮШÑőĲШƽŸƖťШċƓƓĲċƖĲĬШƣŸШĤĲШƚƨĦĦĲƚƚŉƨũШċƚШƣőƖĲĲШũŔƕƨŔĬШŉƖċĦƣŔŸŰƚШыċƕƨĲŸƨƚЯШŸŔũǃШċŰĬШ

ƚƣŔĦťǃьШƣŸƣċũũŔŰŊШΥΜЮΜШӖШŸŉШƣőĲШǃŔĲũĬШƽĲƖĲШƓƖŸĬƨĦĲĬЯШƽőŔũƚƣШċШŊċƚШǃŔĲũĬШŸŉШŸŰũǃШΣЮΜШӖШƽċƚШƖĲĦŸƖĬĲĬЮШ 
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[ŔŊƨƖĲЮΤдΤΥЮшЮÂƖŸƓŸƚĲĬЮƖċĬŔĦċũЮůĲĦőċŰŔƚůЮc?ÂEЮƨŰĬĲƖŊŸĲƚЮĬƨƖŔŰŊЮůŔĦƖŸƽċƻĲЮƓǃƖŸũǃƚŔƚдЮ 

Τд cŸůŸũǃƣŔĦЮƚĦŔƚƚŔŸŰЮŸŉЮƣőĲЮĤċĦťĤŸŰĲЮƣŸЮƓƖŸĬƨĦĲЮƻŔŰǃũЮċŰĬЮċũťċŰĲЮƓƖŸĬƨĦƣƚдЮ 

Υд cŸůŸũǃƣŔĦЮĦőċŔŰЮƚĦŔƚƚŔŸŰЮŉŸũũŸƽĲĬЮĤǃЮĦőċŔŰЮĤċĦťĤŔƣŔŰŊЮƣŸЮŊŔƻĲЮĦǃĦũŔĦЮƓƖŸĬƨĦƣƚдЮ 

Φд ?ŔĲũƚц ũĬĲƖЮƖĲċĦƣŔŸŰЮĤĲƣƽĲĲŰЮƻŔŰǃũЮƓǃƖŸũǃƚŔƚЮƓƖŸĬƨĦƣƚЮƣŸЮŊŔƻĲЮċƖŸůċƣŔĦЮƓƖŸĬƨĦƣƚ 

cŸƽĲƻĲƖЯШƣőĲШċƨƣőŸƖƚШŊŔƻĲШũŔƣƣũĲШĬĲƣċŔũШċĤŸƨƣШƽőċƣШƣőĲШƚǃŰĲƖŊŔƚƣŔĦШĲǭĲĦƣƚШůċǃШĤĲШƣċťŔŰŊШƓũċĦĲШŔŰШ

ƣőĲŔƖШƚǃƚƣĲůЯШĤƨƣШƣőĲǃШĬŸШƚƣċƣĲШƣőċƣШƣőĲШőŔŊőШƣĲůƓĲƖċƣƨƖĲШĲůƓũŸǃĲĬШŔŰШƓǃƖŸũǃƚŔƚШƽŔũũШŊĲŰĲƖċƣĲШ

ƻċƖŔŸƨƚШƖċĬŔĦċũШƚƓĲĦŔĲƚШĦċƓċĤũĲШŸŉШŔŰŔƣŔċƣŔŰŊШĦƖċĦťŔŰŊШŸŉШƣőĲШƓŸũǃůĲƖШĤċĦťĤŸŰĲЮШÑőĲШƓƖŔůċƖǃШ

ċŰċũǃƣŔĦċũШƣĲĦőŰŔƕƨĲШƽċƚШ]9р~ÉЯШċŰĬШŔƣШŔĬĲŰƣŔǯĲĬШċШŰċƖƖŸƽШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƓőĲŰŸũŔĦШĦŸůƓŸƨŰĬƚШ

ŔŰШƣőĲШŸŔũǃШũŔƕƨŔĬШƓƖŸĬƨĦƣШы[ŔŊЮШΝЮΝΟьЮ 

 

CƛƎǳǊŜ мΦмо ς ±ŀǊƛƻǳǎ ŀǊƻƳŀǝŎ ǇǊƻŘǳŎǘǎ ǇǊƻŘǳŎŜŘ ōȅ ƳƛŎǊƻǿŀǾŜ ǇȅǊƻƭȅǎƛǎ ƻŦ ǇƻƭȅǎǘȅǊŜƴŜ ƛƴ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ŎƻŀƭΦ 
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ÖƚŔŰŊШůĲƣċũƚШċƚШůŔĦƖŸƽċƻĲШƚƨƚĦĲƓƣŸƖƚШŉŸƖШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚШŸŉШƓŸũǃƚƣǃƖĲŰĲШőċƚШċũƚŸШ

ƓƖŸĬƨĦĲĬШƓƖŸůŔƚŔŰŊШƖĲƚƨũƣƚЮШcƨƚƚċŔŰЮĲƣЮċũЮƚőŸƽĲĬШƣőċƣШċĬĬŔƣŔŸŰШŸŉШċŰШċũƨůŔŰŔƨůШĦŸŔũШŔŰШċШ

ƓǃƖŸũǃƚŔƚШƖĲċĦƣŸƖШĲŰċĤũĲĬШŉƨũũШĦŸŰƻĲƖƚŔŸŰШŸŉШƓŸũǃƚƣǃƖĲŰĲШŔŰШΝΜШůŔŰƨƣĲƚЯШƽŔƣőШċШũŔƕƨŔĬШǃŔĲũĬШŸŉШΥΥШ

ƽƣӖЮΦΞШÑőĲШůŔĦƖŸƽċƻĲƚШƚĲũĲĦƣŔƻŔƣǃШőĲċƣĲĬШƣőĲШċũƨůŔŰŔƨůШĦŸŔũЯШƽőŔĦőШƽċƚШƣőĲŰШċĤũĲШƣŸШőĲċƣШƣőĲШ

ƓŸũǃƚƣǃƖĲŰĲШƣŸШőŔŊőШƣĲůƓĲƖċƣƨƖĲШĤǃШĦŸŰĬƨĦƣŔŸŰЯШŔŰŔƣŔċƣŔŰŊШŔƣƚШĬĲŊƖċĬċƣŔŸŰЮШ]9р~ÉШċŰċũǃƚŔƚШ

ĬĲƣĲƖůŔŰĲĬШƣőċƣШƣőĲШũŔƕƨŔĬШǃŔĲũĬШĦŸŰƚŔƚƣĲĬШŸŉШĲŔŊőƣШĬŔǭĲƖĲŰƣШċƖŸůċƣŔĦШƚƓĲĦŔĲƚЮШШťĲǃШŸƨƣĦŸůĲШŸŉШ

ƣőŔƚШƚƣƨĬǃШƽċƚШƣőĲШůŔŰŔůċũШċůŸƨŰƣШŸŉШũŸƽрƻċũƨĲШĦőċƖШŊĲŰĲƖċƣĲĬШыӇШΞШƽƣӖьЯШĤƨƣШƣőĲШŔŰƓƨƣШƓŸƽĲƖЯШ

ċŰĬШƖĲƚƨũƣŔŰŊШƣĲůƓĲƖċƣƨƖĲЯШċƖĲШŰŸƣШƚƣċƣĲĬШŔŰШƣőĲШůĲƣőŸĬŸũŸŊǃЯШƽőŔĦőШůċťĲƚШůĲċŰŔŰŊŉƨũШ

ĦŸůƓċƖŔƚŸŰƚШƽŔƣőШŸƣőĲƖШƓƨĤũŔĦċƣŔŸŰƚШĬŔǭŔĦƨũƣЮШ 

ÑőĲШƚċůĲШŊƖŸƨƓШċũƚŸШĦŸŰĬƨĦƣĲĬШƓǃƖŸũǃƚŔƚШŸŉШƓŸũǃƚƣǃƖĲŰĲШƽőĲƖĲШċŰШŔƖŸŰШůĲƚőШƽċƚШŔŰĦũƨĬĲĬШċƚШċШ

ůŔĦƖŸƽċƻĲШċĤƚŸƖĤĲƖЮШΦΟШÑőĲШůĲƚőШĲŰċĤũĲĬШƣĲůƓĲƖċƣƨƖĲƚШŸŉШΝΝΜΜШтШΝΞΜΜШ҄9ШƣŸШĤĲШƖĲċĦőĲĬЯШ

ƖĲƚƨũƣŔŰŊШŔŰШċШƓǃƖŸũǃƚŔƚШŸŔũШċŰĬШŊċƚШǃŔĲũĬƚШŸŉШΥΜШӖШċŰĬШΝΡШӖШƖĲƚƓĲĦƣŔƻĲũǃЮШ?ŔǭĲƖĲŰƣШŉŸƖůƚШŸŉШŔƖŸŰШ

ыƚŸũŔĬШĦǃũŔŰĬĲƖЯШĦőŔƓƚЯШċŰĬШůĲƚőьШƽĲƖĲШƣĲƚƣĲĬШŉŸƖШƣőĲŔƖШċĤƚŸƖĤŔŰŊШċĤŔũŔƣǃЯШƽŔƣőШċШƚŸũŔĬШĤũŸĦťШŸŉШŔƖŸŰШ

ƖĲƚƨũƣŔŰŊШŔŰШƣőĲШƚũŸƽĲƚƣШőĲċƣŔŰŊШыƓǃƖŸũǃƚŔƚШƣŸŸťШΟΜШůŔŰƨƣĲƚШƣŸШĦŸůƓũĲƣĲьШċŰĬШƣőĲШůĲƚőШǃŔĲũĬŔŰŊШ

ƣőĲШůŸƚƣШĲǭŔĦŔĲŰƣШőĲċƣŔŰŊШыƓǃƖŸũǃƚŔƚШƣŸŸťШΝΜШůŔŰƨƣĲƚьЮШÑőŔƚШŔƚШċƚĦƖŔĤĲĬШƣŸШƣőĲШőŔŊőĲƖШƚƨƖŉċĦĲШċƖĲċШ

ƣŸШƻŸũƨůĲШƖċƣŔŸШŸŉШƣőĲШůĲƚőЯШŉċĦŔũŔƣċƣŔŰŊШĤĲƣƣĲƖШƖĲǰĲĦƣŔŸŰШŸŉШċĤƚŸƖĤĲĬШůŔĦƖŸƽċƻĲШĲŰĲƖŊǃШŸƨƣШċƚШ

őĲċƣЮШ 

ÂŸũǃƻŔŰǃũШĦőũŸƖŔĬĲШыÂé9ьШŔƚШĦŸůůŸŰũǃШĦŸрƓǃƖŸũǃƚĲĬШƽŔƣőШĤŔŸůċƚƚЯШċƚШƣőĲШƽċƣĲƖШŔŰőĲƖĲŰƣШŔŰШƣőĲШ

ĤŔŸůċƚƚШċĦƣƚШċƚШċШƚƣƖŸŰŊШůŔĦƖŸƽċƻĲШċĤƚŸƖĤĲƖЮΦΠШƚШƣőĲШĤŔŸůċƚƚШċũƚŸШŉŸƖůƚШƓċƖƣШŸŉШƣőĲШƓƖŸĬƨĦƣЯШ

ƣőĲШŰĲĲĬШƣŸШŔƚŸũċƣĲШƣőĲШƚƨƚĦĲƓƣŸƖШŉƖŸůШƣőĲШƓǃƖŸũǃƚŔƚШƓƖŸĬƨĦƣƚШŔƚШċƻŸŔĬĲĬШŔŰШƣőŔƚШƚĲƣрƨƓЮШ ШǯŰċũШ

ĤĲŰĲǯƣШċƓƓĲċƖƚШƣŸШĤĲШƣőċƣШĦŸƖƖŸƚŔƻĲШőǃĬƖŸĦőũŸƖŔĦШċĦŔĬШыc9ũьШŊĲŰĲƖċƣĲĬШĤǃШÂé9ШĬĲŊƖċĬċƣŔŸŰШŔƚШ

ƖĲůŸƻĲĬШŉƖŸůШƣőĲШǯŰċũШƓƖŸĬƨĦƣƚШĤǃШƚĲĦŸŰĬċƖǃШĬĲőǃĬƖċƣŔŸŰШƖĲċĦƣŔŸŰƚШƽŔƣőШĦċƖĤŸőǃĬƖċƣĲƚШŔŰШƣőĲШ

ĤŔŸůċƚƚЮШΦΡ 
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§ŰĲШĲǂċůƓũĲШŔƚШƣőĲШĦŸрƓǃƖŸũǃƚŔƚШŸŉШÂé9ШƽŔƣőШůŔĦƖŸƽċƻĲƚШċũŸŰŊƚŔĬĲШůŔĦƖŸċũŊċĲШы~ ьЮШΦΠШÂǃƖŸũǃƚŔƚШ

ƽċƚШĦċƖƖŔĲĬШŸƨƣШċƣШΡΡΜШ҄9ШċƣШŔŰƓƨƣШƓŸƽĲƖƚШŸŉШΥΜΜШċŰĬШΝΜΜΜШìЮШ ƚШƣőĲШƓƖŸƓŸƖƣŔŸŰШŸŉШ~ ШŔŰШƣőĲШ

ŔŰŔƣŔċũШŉĲĲĬƚƣŸĦťШŔŰĦƖĲċƚĲĬЯШƣőĲШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƣőĲШǯŰċũШƓƖŸĬƨĦƣƚШƽċƚШƚĲĲŰШƣŸШŉċƻŸƨƖШƻċũƨċĤũĲШ

ƓǃƖŸũǃƚŔƚШŸŔũШŸƻĲƖШĦőċƖЯШƽŔƣőШĤŸƣőШŊċƚШċŰĬШŸŔũШǃŔĲũĬƚШŔůƓƖŸƻŔŰŊШċƣШΝΜΜΜШìШŔŰƓƨƣШƓŸƽĲƖШċƚШÂé9Ш

ĤċĦťĤŸŰĲШƽċƚШĦƖċĦťĲĬШůŸƖĲШƣőŸƖŸƨŊőũǃЯШƓƖĲƻĲŰƣŔŰŊШĦőċƖШŉŸƖůċƣŔŸŰЮШÉŔůŔũċƖШƣŸШƓƖĲƻŔŸƨƚШÂÉШċŰĬШ

c?ÂEШĲǂċůƓũĲƚЯШ]9р~ÉШŸŉШƣőĲШũŔƕƨŔĬШƓƖŸĬƨĦƣƚШƖĲƻĲċũĲĬШċШĦŸůƓũĲǂШůŔǂƣƨƖĲШŸŉШċũťċŰĲЯШċũťĲŰĲШ

ċŰĬШċƖŸůċƣŔĦШƓƖŸĬƨĦƣƚЮШ 

9ŸрƓǃƖŸũǃƚŔƚШŸŉШÂé9ШƽŔƣőШƚŸƓőŸƖċШƽŸŸĬШыÉìьШőċƚШĤĲĲŰШƖĲƓŸƖƣĲĬШċƚШċШƖŸƨƣĲШƣŸШƚƨƓƓƖĲƚƚШƣőĲШ

ĦőũŸƖŔŰĲрĦŸŰƣĲŰƣШŸŉШƣőĲШƓǃƖŸũǃƚŔƚШƓƖŸĬƨĦƣƚЮΦΣШШfŰĦũƨƚŔŸŰШŸŉШÉìШШƖĲĬƨĦĲƚШƣőĲШĦŸŰƣĲŰƣШŸŉШĦőũŸƖŔŰĲр

ĦŸŰƣċŔŰŔŰŊШĦŸůƓŸƨŰĬƚШŔŰШƣőĲШŸŔũШŉƖċĦƣŔŸŰШШƣŸШӃΝӖШŉŸƖШƓǃƖŸũǃƚŔƚШĦċƖƖŔĲĬШŸƨƣШĤĲũŸƽШΡΡΜШ҄9ЮШ

[ƨƖƣőĲƖůŸƖĲЯШƽŔƣőШŔŰĦƖĲċƚŔŰŊШÉìаШÂé9ШƖċƣŔŸЯШƣőĲШĦŸŰĦĲŰƣƖċƣŔŸŰШŸŉШĦőũŸƖŔŰĲШŔŰШƣőĲШŊċƚШƓőċƚĲШ

ĬĲĦƖĲċƚĲĬШŉƖŸůШΡΦЮΜΤӖШƣŸШΞΥЮΜΦӖЮШ ШƣĲůƓĲƖċƣƨƖĲШƖċŰŊĲШΠΡΜтΡΡΜШ҄9ШƽċƚШŉŸƨŰĬШƣŸШĤĲШƣőĲШ

ŸƓƣŔůƨůШŉŸƖШƖĲĬƨĦŔŰŊШc9ũШŔŰШŊċƚĲŸƨƚШƓƖŸĬƨĦƣƚЯШůŔŰŔůŔƚŔŰŊШƣőĲШĦŸŰƣĲŰƣШŸŉШĦőũŸƖŔŰĲрĦŸŰƣċŔŰŔŰŊШ

ĦŸůƓŸƨŰĬƚШŔŰШŸŔũШċŰĬШƖĲƣċŔŰŔŰŊШĦőũŸƖŔŰĲШŔŰШƣőĲШũĲƚƚрƻċũƨċĤũĲШĦőċƖЮШ 

мΦоΦнΦоΦоΦм /ǳǊǊŜƴǘ [ƛƳƛǘŀǝƻƴǎ ǘƻ aƛŎǊƻǿŀǾŜ tȅǊƻƭȅǎƛǎ  

ìőŔũƚƣШƣőĲШƨƚĲШŸŉШċШƚƨƚĦĲƓƣŸƖШŸƖШĦċƣċũǃƚƣШŔŰШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚШőċƚШĤŸƨŊőƣШŔŰċƖŊƨċĤũĲШĤĲŰĲǯƣƚШ

ƣŸШƣőĲШŸƻĲƖċũũШĲǭŔĦŔĲŰĦǃШċŰĬШƚĲũĲĦƣŔƻŔƣǃШŸŉШƣőĲШƓƖŸĦĲƚƚĲƚЯШƣőĲǃШċƖĲШŰŸƣШƽŔƣőŸƨƣШƣőĲŔƖШũŔůŔƣċƣŔŸŰƚЮШ

ƚШůċŰǃШƚƨƚĦĲƓƣŸƖƚШċƖĲШůŔǂĲĬШůĲĦőċŰŔĦċũũǃШƽŔƣőШƣőĲШŉĲĲĬƚƣŸĦťЯШƣőĲǃШċƖĲШŸŉƣĲŰШŰŸƣШĲƻĲŰũǃШ

ĬŔƚƣƖŔĤƨƣĲĬШƣőƖŸƨŊőŸƨƣШƣőĲШůċƣĲƖŔċũЮШÑőŔƚШƖĲƚƨũƣƚШŔŰШƨŰĲƻĲŰШőĲċƣŔŰŊШŸŉШƣőĲШŉĲĲĬƚƣŸĦťЯШċŰĬШĦċŰШ

ƖĲƚƨũƣШŔŰШŔŰĦŸůƓũĲƣĲШƓǃƖŸũǃƚŔƚШŸƖЯШůŸƖĲШĦŸŰĦĲƖŰŔŰŊũǃЯШƣőĲШŊĲŰĲƖċƣŔŸŰШŸŉШƨŰŔŰƣĲŰƣŔŸŰċũШљőŸƣШƚƓŸƣƚњШ

ƽőŔĦőШĦċŰШĬċůċŊĲШƣőĲШƖĲċĦƣŸƖШŸƖШĦċƨƚĲШǯƖĲƚШы[ŔŊЮШΝЮΝΠьЮШΦΤ 
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ŰŸƣőĲƖШĦőċũũĲŰŊĲШŸŉШċũũШƓǃƖŸũǃƚŔƚШƣĲĦőŰŔƕƨĲƚШŔƚШƣőĲШőĲƣĲƖŸŊĲŰĲŔƣǃШŸŉШƣőĲШƖĲĦŸƻĲƖĲĬШƓƖŸĬƨĦƣƚЮШ[ŸƖШ

ÂEÑШŔŰШƓċƖƣŔĦƨũċƖЯШŔƣШŔƚШĦŸůůŸŰШƣŸШƖĲĦŸƻĲƖШůċƣĲƖŔċũƚШŔŰШƣőĲШƚŸũŔĬШċŰĬШŊċƚШƓőċƚĲШƽŔƣőШƓǃƖŸũǃƚŔƚШŸŔũƚШ

ĤĲŔŰŊШũĲƚƚШĦŸůůŸŰЮШÑőŔƚШŰĲĦĲƚƚŔƣċƣĲƚШċŰШċĬĬŔƣŔŸŰċũШƖĲĦŸƻĲƖǃШƚƣĲƓШƓŸƚƣрƓǃƖŸũǃƚŔƚЯШċŰĬШŔƣШĦċŰШĤĲШ

ĦőċũũĲŰŊŔŰŊШƣŸШŔƚŸũċƣĲШƚŸũŔĬШƚƨƚĦĲƓƣŸƖƚШŉƖŸůШƣőĲШƚŸũŔĬШƓƖŸĬƨĦƣƚЯШĦŸůƓũŔĦċƣŔŰŊШƣőĲŔƖШƖĲĦŸƻĲƖǃШċŰĬШ

ƖĲрƨƚĲЮШ[ƨƖƣőĲƖůŸƖĲЯШƣőĲШŉċĦƣШƣőċƣШƣőĲШŊũǃĦŸũŔĦШƓŸƖƣŔŸŰШŸŉШƣőĲШÂEÑШƖĲƓĲċƣŔŰŊШƨŰŔƣШŔƚШƣǃƓŔĦċũũǃШ

ĦŸŰƻĲƖƣĲĬШŔŰƣŸШċШŊċƚШĬƨƖŔŰŊШƓǃƖŸũǃƚŔƚЯШƖċƣőĲƖШƣőċŰШĲƣőǃũĲŰĲШŊũǃĦŸũЯШƓƖĲƻĲŰƣƚШƣőĲШŔůůĲĬŔċƣĲШ

ƖĲƓŸũǃůĲƖŔƚċƣŔŸŰШŸŉШƣőĲШƓƖŸĬƨĦƣƚШĤċĦťШƣŸШÂEÑШƓŸƚƣрƓǃƖŸũǃƚŔƚЮШ 

~ŸƖĲШĦŸŰƣƖŸũũĲĬШĦőĲůŔĦċũШĬĲŊƖċĬċƣŔŸŰƚШőċƻĲШŊċŔŰĲĬШƚŔŊŰŔǯĦċŰƣШƣƖċĦƣŔŸŰШŔŰШƣőĲШũŔƣĲƖċƣƨƖĲЯШċƚШƣőĲǃШ

ĦċŰШĤĲШĦċƖƖŔĲĬШŸƨƣШŔŰШċШƚŔŰŊũĲШũŔƕƨŔĬШƓőċƚĲШċŰĬШĲǂőŔĤŔƣШĲǂĦĲũũĲŰƣШĦŸŰƣƖŸũШŸƻĲƖШƓƖŸĬƨĦƣƚЮШÑőĲƚĲШ

ƓƖŸĦĲƚƚĲƚШċƖĲШĦŸũũĲĦƣŔƻĲũǃШƖĲŉĲƖƖĲĬШƣŸШċƚШƚŸũƻŸũǃƚŔƚЮШ 

ΝЮΟЮΞЮΟЮΠШÉŸũƻŸũǃƚŔƚШШ 

ÉŸũƻŸũǃƚŔƚШŔŰƻŸũƻĲƚШƣőĲШĬĲŊƖċĬċƣŔŸŰШŸŉШċШůċƣĲƖŔċũШŔŰШĲǂĦĲƚƚШŸƖŊċŰŔĦШƚŸũƻĲŰƣЯШŸŉƣĲŰШƽŔƣőШƣőĲШ

ƓƖĲƚĲŰĦĲШŸŉШċШĦċƣċũǃƚƣШƣŸШċŔĬШƖĲċĦƣŔŸŰШƣŔůĲЯШƣĲůƓĲƖċƣƨƖĲЯШċŰĬШƚĲũĲĦƣŔƻŔƣǃШƣŸШċШƚŔŰŊũĲШĬĲƚŔƖĲĬШ

ƓƖŸĬƨĦƣЮШÑőĲШƚŸũƻĲŰƣШƚĲƖƻĲƚШċШĬƨċũШƓƨƖƓŸƚĲаШƣőĲШĬŔƚƚŸũƨƣŔŸŰШŸŉШƖĲċŊĲŰƣƚоƚƽĲũũŔŰŊШŸŉШƣőĲШƓŸũǃůĲƖШ

ĤĲŔŰŊШĬĲŊƖċĬĲĬШċƚШƽĲũũШċƚШƓũċǃŔŰŊШƣőĲШƖŸũĲШŸŉШċШŰƨĦũĲŸƓőŔũĲШŔŰШƣőĲШĦőĲůŔĦċũШƖĲċĦƣŔŸŰЮ 

fƣШŔƚШŰĲĦĲƚƚċƖǃШŉŸƖШƣőĲШƓŸũǃůĲƖШƣŸШĦŸŰƣċŔŰШċШũċĤŔũĲШŉƨŰĦƣŔŸŰċũШŊƖŸƨƓШŔŰШŔƣƚШĤċĦťĤŸŰĲШƽőŔĦőШĦċŰШĤĲШ

ĬĲŊƖċĬĲĬШĤǃШċШŰƨĦũĲŸƓőŔũĲШы[ŔŊЮШΝЮΝΡьЮШ9ŸƖƖĲƚƓŸŰĬŔŰŊũǃЯШůċŰǃШĲǂċůƓũĲƚШŸŉШƚŸũƻŸũǃƚŔƚШĦċŰШĤĲШ

ŉŸƨŰĬШŉŸƖШƓŸũǃĲƚƣĲƖƚШΦΥЯШƓŸũǃċůŔĬĲƚШΦΦЯШƓŸũǃƨƖĲƣőċŰĲƚШΝΜΜШċŰĬШƓŸũǃĦċƖĤŸŰċƣĲƚШΝΜΝЮШ ƚШƣőĲǃШƣǃƓŔĦċũũǃШ

CƛƎǳǊŜ мΦмп π {ŎƘŜƳŀǝŎ ǎƘƻǿŎŀǎƛƴƎ ƛǎǎǳŜǎ ǿƛǘƘ ƳƛŎǊƻǿŀǾŜ ǎǳǎŎŜǇǘƻǊǎΦ ¢ƘŜ ǎǳǎŎŜǇǘƻǊ ƳŀǘŜǊƛŀƭ Ƴŀȅ ƴƻǘ ōŜ ŜǾŜƴƭȅ ǎǇǊŜŀŘ ǘƘǊƻǳƎƘƻǳǘ 
ǘƘŜ ǇƭŀǎǝŎ όƭŜƊύ ŀƴŘ ƛǘ Ƴŀȅ ōŜ ŎƘŀƭƭŜƴƎƛƴƎ ǘƻ ƛǎƻƭŀǘŜ ŀ ǎƻƭƛŘ ǎǳǎŎŜǇǘƻǊ ŦǊƻƳ ǘƘŜ ǎƻƭƛŘ ǇȅǊƻƭȅǎƛǎ ǇǊƻŘǳŎǘǎ ǎŜŜƴ ǿƛǘƘ t9¢ όǊƛƎƘǘύΦ 
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ƓŸƚƚĲƚƚШċŰШƨŰƖĲċĦƣŔƻĲШ9р9ШĤċĦťĤŸŰĲЯШŔƣШŔƚШũĲƚƚШĦŸůůŸŰШƣŸШƚĲĲШƚŸũƻŸũǃƚŔƚШƓĲƖŉŸƖůĲĬШŸŰШ

ƓŸũǃŸũĲǯŰƚЮШШ 

 

[ŔŊƨƖĲЮΤдΤΨЮшЮ~ĲĦőċŰŔƚůЮŸŉЮŰƨĦũĲŸƓőŔũŔĦЮċƣƣċĦťЮŸŰЮċЮĦċƖĤŸŰǃũЮƣőċƣЮůċŰǃЮƚŸũƻŸũǃƚŔƚЮůĲĦőċŰŔƚůƚЮƓƖŸĦĲĲĬЮĤǃЮёũĲŉƣђдЮ
ĦŔĬЮŸƖЮĤċƚĲЮĦċƣċũǃƚŔƚЮŔƚЮƨƚƨċũũǃЮŰĲĦĲƚƚċƖǃЮшЮƚĲĲЮ9őċƓƣĲƖЮΨдЮÂŸƖƣŔŸŰƚЮŸŉЮƣőĲЮĤċĦťĤŸŰĲЮƽőĲƖĲЮŰƨĦũĲŸƓőŔũŔĦЮċƣƣċĦťЮƣċťĲƚЮ
ƓũċĦĲЮŔŰЮĦŸůůĲƖĦŔċũũǃЮċƻċŔũċĤũĲЮƓŸũǃůĲƖЮċƖĲЮőŔŊőũŔŊőƣĲĬЮŔŰЮĤũƨĲЮёƖŔŊőƣђд 

ÉŸũƻŸũǃƚŔƚШƣĲŰĬƚШƣŸШĤĲШƽĲũũШċƚƚŸĦŔċƣĲĬШƽŔƣőШĦũŸƚĲĬрũŸŸƓШƖĲĦǃĦũŔŰŊШƖŸƨƣĲƚШŉŸƖШÂEÑЯШĤƨƣШƣőĲƖĲШċƖĲШċШ

ŉĲƽШƚƣƖċƣĲŊŔĲƚШƣőċƣШŉċũũШŔŰƣŸШƣőĲШůŸũĲĦƨũĲШƖĲĦǃĦũŔŰŊШĦċƣĲŊŸƖǃШƣŸŸЮШÂEÑШůċǃШĤĲШĬĲƓŸũǃůĲƖŔƚĲĬШƽŔƣőШ

ƣőĲШƨƚĲШŸŉШċůŔŰĲƚШƣŸШĦőĲůŔĦċũũǃШƓƖŸĬƨĦĲШƣĲƖĲƓőƣőċũċůŔĬĲƚЯШƖĲŉĲƖƖĲĬШƣŸШċƚШċůŔŰŸũǃƚŔƚЮШÑőĲШ

ůĲĦőċŰŔƚůШŔƚШƓƖĲƚĲŰƣĲĬШċƚШċШĦũċƚƚŔĦШŰƨĦũĲŸƓőŔũŔĦШċƣƣċĦťШŸŉШƣőĲШƓŸũǃůĲƖШĤċĦťĤŸŰĲЯШƣőĲШĲƚƣĲƖШ

ũŔŰťċŊĲШŔŰШƣőĲШĦċƚĲШŸŉШÂEÑЯШċŰĬШƣőĲШĲǂċĦƣШƚƣƖƨĦƣƨƖĲШŸŉШƣőĲШƣĲƖĲƓőƣőċũċůŔĬĲШůċǃШĤĲШƣƨŰĲĬШĤǃШ

ƻċƖǃŔŰŊШƣőĲШĲǂċĦƣШċůŔŰĲШƨƚĲĬШы[ŔŊШΝЮΝΣьЮШШШ 
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ÉőƨťũċШċŰĬШcċƖċĬШƚƨĦĦĲƚƚŉƨũũǃШĬĲŊƖċĬĲĬШÂEÑШƣŸШĤŔƚыΞрőǃĬƖŸǂǃĲƣőǃũьƣĲƖĲƓőƣőċũċůŔĬĲШы7cEÑ ьШĤǃШ

ĲƣőċŰŸũċůŔŰĲШŔŰШΥШőƖƚШƨŰĬĲƖШƖĲǰƨǂЯШĦċƣċũǃƚĲĬШĤǃШŊũċĦŔċũШċĦĲƣŔĦШċĦŔĬЯШƚŸĬŔƨůШċĦĲƣċƣĲШŸƖШ

ƓŸƣċƚƚŔƨůШƚƨũƓőŔƣĲЮШΝΜΞШÑőŔƚШ7cEÑ ШƓƖĲƓċƖċƣŔŸŰШŉƖŸůШÂEÑШƽċƚШƣőĲŰШĦċƖƖŔĲĬШŉŸƖƽċƖĬШĤǃШÉőċůƚŔШĲƣЮ

ċũЮΤΣΦЮċŰĬШ ƚũǍċĬĲőШĲƣЮċũЮΤΣΧЮċƚШƣőĲǃШŔĬĲŰƣŔǯĲĬШƣőċƣШ7cEÑ ШĦŸƨũĬШĲůƓũŸǃĲĬШċƚШċШƓƖĲрĦƨƖƚŸƖШŉŸƖШ

ƓŸũǃƨƖĲƣőċŰĲШƚǃŰƣőĲƚŔƚЮШ 

ŉƣĲƖШƚƨĦĦĲƚƚŉƨũШÂEÑШĬĲƓŸũǃůĲƖŔƚċƣŔŸŰЯШ7cEÑ ШőċƚШĤĲĲŰШƚƨĦĦĲƚƚŉƨũũǃШƖĲċĦƣĲĬШƽŔƣőШċШƻċƖŔĲƣǃШŸŉШ

ċĦŔĬƚШƣŸШŊĲŰĲƖċƣĲШƓũċƚƣŔĦŔƚĲƖƚШŉŸƖШƓŸũǃƻŔŰǃũШĦőũŸƖŔĬĲШыÂé9ьЯШƚƨĦőШċƚШĬĲĦċŰŸŔĦШċĦŔĬШΝΜΡЯШőĲƓƣċŰŸŔĦШ

ċĦŔĬШΝΜΣШċŰĬШĤƨƣǃƖŔĦШċĦŔĬЮШΝΜΤ 

~ŔĦƖŸƽċƻĲрċƚƚŔƚƣĲĬШċůŔŰŸũǃƚŔƚШőċƚШŊċŔŰĲĬШƓŸƓƨũċƖŔƣǃШŔŰШƣőĲШũŔƣĲƖċƣƨƖĲЯШċƚШƣőĲШƨŰŔŉŸƖůШőĲċƣŔŰŊШ

ċĤŔũŔƣǃШŸŉШůŔĦƖŸƽċƻĲШƖċĬŔċƣŔŸŰШƚƨƓƓƖĲƚƚĲƚШƖĲċĦƣŔŸŰШƣŔůĲƚШŉƖŸůШőŸƨƖƚШƣŸШũĲƚƚШƣőċŰШΡШůŔŰƨƣĲƚЮШ

7cEÑ ШőċƚШĤĲĲŰШƓƖŸĬƨĦĲĬШŔŰШǃŔĲũĬƚШŊƖĲċƣĲƖШƣőċŰШΦΜӖШŔŰШƣőĲƚĲШŔŰĦƖĲĬŔĤũǃШƚőŸƖƣШƖĲċĦƣŔŸŰШƣŔůĲƚШ

ƽőĲŰШůŔĦƖŸƽċƻĲШőĲċƣŔŰŊШŔƚШĲůƓũŸǃĲĬЮШΝΜΥЯШΝΜΦШ 

ÅĲƓũċĦŔŰŊШĲƣőċŰŸũċůŔŰĲШƽŔƣőШΟрċůŔŰŸрΝрƓƖŸƓċŰŸũШƓƖŸĬƨĦĲƚШĤŔƚрыΟрőǃĬƖŸǂǃƓƖŸƓǃũьШ

ƣĲƖĲƓőƣőċũċůŔĬĲШы7cÂÑ ьЯШƽőŔĦőШůċǃШƨŰĬĲƖŊŸШċШĦǃĦũŔƚċƣŔŸŰШƖĲċĦƣŔŸŰШƽŔƣőШƣőŔŸŰǃũШĦőũŸƖŔĬĲШƣŸШ

ƓƖŸĬƨĦĲШĤŔƚŸǂċǍŸũŔŰĲƚШрĦŸůƓŸƨŰĬƚШƽőŔĦőШǯŰĬШƨƚĲƚШċƚШĦőċŔŰШĲǂƣĲŰĬĲƖƚШŸƖШĦƖŸƚƚũŔŰťĲƖƚШŔŰШ

ƓŸũǃůĲƖШƚǃŰƣőĲƚŔƚЮШΝΝΜЯШΝΝΝ 

CƛƎǳǊŜ мΦмсπ DŜƴŜǊƛŎ ǊŜǇǊŜǎŜƴǘŀǝƻƴ ƻŦ t9¢ ŀƳƛƴƻƭȅǎƛǎ ǘƻ ƎƛǾŜ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘŜǊŜǇƘǘƘŀƭŀƳƛŘŜ ŀƴŘ ŜǘƘȅƭŜƴŜ ƎƭȅŎƻƭΦ  
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ůŔŰŸũǃƚŔƚШőċƚШĤĲĲŰШƚőŸƽŰШċƚШċШƻŔċĤũĲШƖŸƨƣĲШƣŸШůƨũƣŔƓũĲШƚĲĦŸŰĬċƖǃШƨƚĲŉƨũШũŔŉĲШƚƓċŰƚШŉŸƖШƽċƚƣĲШ

ÂEÑЮШcŸƽĲƻĲƖЯШƣőĲШƨƚĲШŸŉШċŰШċůŔŰĲШċƚШƣőĲШŰƨĦũĲŸƓőŔũĲШƓƖĲƻĲŰƣƚШƖĲŊĲŰĲƖċƣŔŰŊШƣőĲШŸƖŔŊŔŰċũШ

ůŸŰŸůĲƖƚШƣőċƣШĦŸƨũĬШĤĲШƨƚĲĬШƣŸШƓƖŸĬƨĦĲШŰĲƽШÂEÑЯШƣőĲƖĲŉŸƖĲШƣőŔƚШƚĲƖŔĲƚШŸŉШƖĲċĦƣŔŸŰƚШŉċũũƚШŔŰƣŸШ

ƣőĲШůŸũĲĦƨũĲШƖĲĦǃĦũŔŰŊШĦċƣĲŊŸƖǃШċũŸŰŊƚŔĬĲШůċŰǃШƓǃƖŸũǃƚŔƚШċŰĬШŊċƚŔǯĦċƣŔŸŰШƣƖĲċƣůĲŰƣƚШŸŉШÂEÑЮ 

~ċŰǃШŸƣőĲƖШƚŸũƻŸũǃƚŔƚШƖŸƨƣĲƚШŉŸƖШÂEÑШƽċƚƣĲШƣƖĲċƣůĲŰƣШŉċũũШŔŰƣŸШƣőĲШĦũŸƚĲĬрũŸŸƓШƖĲĦǃĦũŔŰŊШĦċƣĲŊŸƖǃШ

ċƚШƣőĲǃШŊĲŰĲƖċƣĲШůŸŰŸůĲƖƚШŔŰШőŔŊőШǃŔĲũĬƚШċŰĬШőċƻĲШƣőĲƖĲŉŸƖĲШŊċŔŰĲĬШƚŔŊŰŔǯĦċŰƣШċƣƣĲŰƣŔŸŰЮШ 

ΤдΦдΥдΧЮ9ũŸƚĲĬцxŸŸƓЮÅĲĦǃĦũŔŰŊЮ 

9ũŸƚĲĬрũŸŸƓШƖĲĦǃĦũŔŰŊШƓƖŸĦĲƚƚĲƚШĲŰċĤũĲШċШƓũċƚƣŔĦШƓƖŸĬƨĦƣШƣŸШĤĲШƖĲрƨƚĲĬШŔŰШŔƣƚШŸƖŔŊŔŰċũШ

ċƓƓũŔĦċƣŔŸŰШċŉƣĲƖШƖĲрƓƖŸĦĲƚƚŔŰŊЮШfŰШŸƖĬĲƖШƣŸШĬŸШƣőŔƚЯШŔƣШŔƚШťĲǃШƣőċƣШƣőĲШƓŸũǃůĲƖƚШƖĲƣċŔŰШƣőĲŔƖШ

ƓőǃƚŔŸĦőĲůŔĦċũШƓƖŸƓĲƖƣŔĲƚШĬƨƖŔŰŊШƣőĲШƖĲĦǃĦũŔŰŊШƓƖŸĦĲƚƚЮШÑőĲШůŸƚƣШĦŸůůŸŰШƖŸƨƣĲШŔƚШƣőĲШ

ĦŸŰƣƖŸũũĲĬШĦőĲůŔĦċũШĬĲŊƖċĬċƣŔŸŰШŸŉШƣőĲШƓŸũǃůĲƖШƣŸШŔƣƚШĦŸŰƚƣŔƣƨĲŰƣШůŸŰŸůĲƖƚШŸƖШƚőŸƖƣШĦőċŔŰШ

ŸũŔŊŸůĲƖƚЮШÑőĲƚĲШƓƖŸĬƨĦƣƚШĦċŰШƣőĲŰШĤĲШƖĲƓŸũǃůĲƖŔƚĲĬШƣŸШƓƖŸĬƨĦĲШċШŉƖĲƚőШƓŸũǃůĲƖШƽŔƣőШŔĬĲŰƣŔĦċũШ

ƓƖŸƓĲƖƣŔĲƚШƣŸШƣőĲШƻŔƖŊŔŰШůċƣĲƖŔċũЯШċƚШƣőĲШŔŰƣĲŰƚĲШĦŸŰĬŔƣŔŸŰƚШƚĲĲŰШŔŰШůĲĦőċŰŔĦċũШƖĲĦǃĦũŔŰŊШ

ыƣőĲƖůċũШĬĲŊƖċĬċƣŔŸŰЯШƚőĲċƖŔŰŊьШċƖĲШċƻŸŔĬĲĬЮШ 

ÑőĲШƓŸƓƨũċƖŔƣǃШŸŉШĦũŸƚĲĬрũŸŸƓШƖŸƨƣĲƚШŉŸƖШÂEÑШƖĲĦǃĦũŔŰŊШŔƚШƖĲǰĲĦƣĲĬШŔŰШƣőĲШƖċŰŊĲШŸŉШƖĲƻŔĲƽШƓċƓĲƖƚШ

ċƻċŔũċĤũĲШŸŰШƣőĲШƚƨĤŢĲĦƣЮШΝΝΞрΝΝΡ 

ΝЮΟЮΞЮΠЮΝШ9ŸůůŸŰШÂEÑШ9ũŸƚĲĬрxŸŸƓШÂƖŸĬƨĦƣƚ 

~ƨĦőШũŔťĲШƣőĲШċůŔŰŸũǃƚŔƚШƓƖŸƣŸĦŸũƚШŔŰШƣőĲШƓƖĲƻŔŸƨƚШƚĲĦƣŔŸŰЯШƣőĲШĲǂċĦƣШĦőĲůŔĦċũШŰċƣƨƖĲШŸŉШƣőĲШ

ƚŸũƻŸũǃƚŔƚШƓƖŸĬƨĦƣƚШĦċŰШĤĲШƣƨŰĲĬШĤǃШƚĲũĲĦƣŔŸŰШŸŉШƣőĲШċƓƓƖŸƓƖŔċƣĲШŰƨĦũĲŸƓőŔũĲЮШEƣőǃũĲŰĲШŊũǃĦŸũЯШ

ůĲƣőċŰŸũЯШċŰĬШƽċƣĲƖШƓƖŸĬƨĦĲШĦŸůƓŸƨŰĬƚШƣőċƣШĦċŰШĤĲШƖĲрƓŸũǃůĲƖŔƚĲĬШĤċĦťШƣŸШÂEÑШы[ŔŊЮШΝЮΝΤьЮШ 
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]ũǃĦŸũǃƚŔƚШŸŉШÂEÑШƓƖŸƻŔĬĲƚШċШĬŔƖĲĦƣШƖŸƨƣĲШƣŸШ7cEÑЯШƽőŔĦőШĦċŰШĤĲШƖĲрƓŸũǃůĲƖŔƚĲĬШĤċĦťШƣŸШÂEÑШƽŔƣőШ

ŰŸШƓƖĲрƣƖĲċƣůĲŰƣƚЮШ~ĲƣőċŰŸũǃƚŔƚШǃŔĲũĬƚШĬŔůĲƣőǃũШƣĲƖĲƓőƣőċũċƣĲЯШċũŸŰŊƚŔĬĲШĲƣőǃũĲŰĲШŊũǃĦŸũЯШ

ƽőŔĦőШĦċŰШĤĲШĦŸŰƻĲƖƣĲĬШŔŰƣŸШ7cEÑШĤǃШċШƚŔůƓũĲШƣƖċŰƚĲƚƣĲƖŔǯĦċƣŔŸŰШƖĲċĦƣŔŸŰЮШcǃĬƖŸũǃƚŔƚШŸŉШÂEÑШ

ƽŔƣőШƽċƣĲƖШƽŔũũШĬĲŊƖċĬĲШÂEÑШŔŰƣŸШƣĲƖĲƓőƣőċũŔĦШċĦŔĬШċŰĬШĲƣőǃũĲŰĲШŊũǃĦŸũЯШƽőŔĦőШůċǃШċũƚŸШĤĲШ

ĦŸŰƻĲƖƣĲĬШŔŰƣŸШ7cEÑШċũĤĲŔƣШƽŔƣőШƚũŔŊőƣũǃШőċƖƚőĲƖШĦŸŰĬŔƣŔŸŰƚШƣőċŰШƣőĲШĬŔůĲƣőǃũШƣĲƖĲƓőƣőċũŔĦШ

ċŰċũŸŊƨĲƚЯШĬƨĲШƣŸШƣőĲШőŔŊőĲƖШƣĲůƓĲƖċƣƨƖĲШŰĲĲĬĲĬШƣŸШĬŔƚƚŸũƻĲШƣĲƖĲƓőƣőċũŔĦШċĦŔĬШŔŰШĲƣőǃũĲŰĲШ

ŊũǃĦŸũЮШΝΝΣШ 

[ŔŊƨƖĲЮΤдΤΪцЮÉĦőĲůĲƚЮŸŉЮĦŸůůŸŰЮÂEÑЮĬĲŊƖċĬċƣŔŸŰЮƓċƣőƽċǃƚЮƣŸЮůŸŰŸůĲƖƚжЮůĲƣőċŰŸũЮƣŸЮĬŔůĲƣőǃũЮƣĲƖĲƓőƣőċũċƣĲЮċŰĬЮ
ĲƣőǃũĲŰĲЮŊũǃĦŸũЮёƣŸƓђеЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮƣŸЮ7cEÑЮёůŔĬĬũĲђЮċŰĬЮƽċƣĲƖЮƣŸЮƣĲƖĲƓőƣőċũŔĦЮċĦŔĬЮċŰĬЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮёĤŸƣƣŸůђдЮ 

ΝЮΟЮΞЮΠЮΞШ9ċƣċũǃƣŔĦШÉǃƚƣĲůƚ 

ìőŔũƚƣШƣőĲШĦőŸŔĦĲШŸŉШŰƨĦũĲŸƓőŔũĲШŉŸƖШċШĦũŸƚĲĬрũŸŸƓШƖĲĦǃĦũŔŰŊШƚǃƚƣĲůШŸŉШÂEÑШŔƚШũŔůŔƣĲĬШƣŸШŸŰĲШŸŉШ

ĲƣőǃũĲŰĲШŊũǃĦŸũЯШůĲƣőċŰŸũЯШĲƣőċŰŸũШŸƖШƽċƣĲƖЯШċŰШĲĦũĲĦƣŔĦШƖċŰŊĲШŸŉШĦċƣċũǃƣŔĦШƚǃƚƣĲůƚШőċƻĲШĤĲĲŰШ

ƚƣƨĬŔĲĬЮ 



пф 
 

§ƖŔŊŔŰċũШƚǃƚƣĲůƚШŔŰШƣőĲШũŔƣĲƖċƣƨƖĲШĲůƓũŸǃĲĬШƻċƖŔŸƨƚШůĲƣċũрĤċƚĲĬЯШxĲƽŔƚШċĦŔĬШĦċƣċũǃƚƣƚЯШƽőŔĦőШ

ċƖĲШċĤũĲШƣŸШċĦĦĲƓƣШĲũĲĦƣƖŸŰƚШŉƖŸůШċŰШŸǂǃŊĲŰШċƣŸůШŔŰШċШĦċƖĤŸŰǃũШŊƖŸƨƓЯШċŰĬШƣőĲƖĲĤǃШċĦƣŔƻċƣĲШƣőĲШ

ĦċƖĤŸŰǃũШƣŸƽċƖĬƚШċƣƣċĦťШĤǃШƣőĲШŰƨĦũĲŸƓőŔũĲШы[ŔŊЮШΝЮΝΥьШΝΝΤЮШ ШƖċŰŊĲШŸŉШǃŔĲũĬƚШőċƻĲШĤĲĲŰШŸĤƣċŔŰĲĬШ

ċƣШċШƖċŰŊĲШŸŉШƣĲůƓĲƖċƣƨƖĲƚШыÑċĤЮΝЮΞьЮШ 

 

[ŔŊƨƖĲЮΤдΤΫЮшЮ~ĲĦőċŰŔƚůЮŸŉЮċЮ7ƖŸŰƚƣĲĬЮċĦŔĬЮƓƖŸƣŸŰċƣŔŰŊЮƣőĲЮŸǂǃŊĲŰЮŔŰЮċЮĦċƖĤŸŰǃũЮŊƖŸƨƓЮёƣŸƓђдЮ 

xĲƽŔƚЮċĦŔĬƚЮƨŰĬĲƖŊŸЮċЮƚŔůŔũċƖЮŔŰƣĲƖċĦƣŔŸŰеЮĲǂĦĲƓƣЮƣőĲǃЮċĦĦĲƓƣЮƣőĲЮĲũĲĦƣƖŸŰƚЮŉƖŸůЮƣőĲЮŸǂǃŊĲŰЮƖċƣőĲƖЮƣőċŰЮĬŸŰċƣŔŰŊЮċЮ
ƓƖŸƣŸŰЮёĤŸƣƣŸůђдЮ 

ƚШŔŰШċůŔŰŸũǃƚŔƚЯШůŔĦƖŸƽċƻĲрŔƖƖċĬŔċƣĲĬШƚǃƚƣĲůƚШőċƻĲШċũƚŸШĤĲĲŰШĲǂƓũŸƖĲĬЮШÂEÑШőċƚШĤĲĲŰШ

ƚƨĦĦĲƚƚŉƨũũǃШŊũǃĦŸũǃƚĲĬШƽŔƣőШċШƖċŰŊĲШŸŉШŊũǃĦŸũǃƣŔĦШƚŸũƻĲŰƣƚШыĬŔĲƣőǃũĲŰĲШŊũǃĦŸũЯШƓƖŸƓǃũĲŰĲШŊũǃĦŸũЯШ

ƓŸũǃĲƣőǃũĲŰĲШŊũǃĦŸũЯШΝЯΠрĤƨƣċŰĲĬŔŸũьЯШƽŔƣőШΝΜΜӖШĦŸŰƻĲƖƚŔŸŰШĤĲŔŰŊШċĦőŔĲƻĲĬШŔŰШƨŰĬĲƖШΝΜШůŔŰƨƣĲƚЮШ

fŰШůŸƚƣШĦċƚĲƚЯШǍŔŰĦШċĦĲƣċƣĲШŔƚШƣőĲШůŸƚƣШƓŸƓƨũċƖШĦċƣċũǃƚƣШŸŉШĦőŸŔĦĲЯШĤƨƣШƓŸƣċƚƚŔƨůШĦċƖĤŸŰċƣĲЯШ

ĦċũĦŔƨůШŸǂŔĬĲШŸƖШƚŸĬŔƨůШůĲƣőŸǂŔĬĲШĦċŰШċũƚŸШĤĲШĲůƓũŸǃĲĬЮШΝΝΥЯШΝΝΦ 



рл 
 

ÑċĤũĲЮΤдΥцЮEǂċůƓũĲƚЮŸŉЮůĲƣċũЮĦċƣċũǃƚĲĬЮÂEÑЮĬĲŊƖċĬċƣŔŸŰЮƓƖŸƣŸĦŸũƚеЮƓƖŸĬƨĦŔŰŊЮċЮƖċŰŊĲЮŸŉЮĦũŸƚĲĬцũŸŸƓЮƓƖŸĬƨĦƣƚд 

 ƨĦũĲŸƓőŔũĲ 9ċƣċũǃƚƣ ÂƖŸĬƨĦƣƚ òŔĲũĬ ÑĲůƓĲƖċƣƨƖĲ ÑŔůĲ ÅĲŉ 
 
 

~ĲƣőċŰŸũ 

 
ũƨůŔŰŔƨůШ

ÑƖŔŔƚŸƓƖŸƓŸǂŔĬĲ 

?ŔůĲƣőǃũШ
ÑĲƖĲƓőƣőċũċƣĲ 

 
EƣőǃũĲŰĲШ
]ũǃĦŸũо 

ΣΠӖ 
 
 
ΣΟӖ 

 
ΞΜΜШ҄9 

 
ΝΞΜШůŔŰƚ 

 
ΝΞΜ 

~ĲƣőċŰŸũ xĲċĬШ
ĦĲƣċƣĲоüŔŰĦШ
ĦĲƣċƣĲ 

?ŔůĲƣőǃũШ
ÑĲƖĲƓőƣőċũċƣĲ 

 
EƣőǃũĲŰĲШ
]ũǃĦŸũо 

ΝΜΜШӖ 
 
 

ΝΜΜӖ 

ΝΞΜШ҄9 ΣΜрΝΡΜШůŔŰƚ ΝΞΝ 

EƣőǃũĲŰĲШ]ũǃĦŸũ 9ŸĤċũƣШ ĦĲƣċƣĲ 7cEÑ ΝΜΜӖ ΝΦΜШ҄9 ΦΜШůŔŰƚ ΝΞΞ 

?ŔĲƣőǃũĲŰĲШ
]ũǃĦŸũо 

?ŔƓƖŸƓǃũĲŰĲШ
]ũǃĦŸũ 

ÑŔƣċŰŔƨůШыféьШ
7ƨƣŸǂŔĬĲ 

ƚƚŸƖƣĲĬШ
ÂŸũǃŸũƚ 

 о ΞΜΜрΞΠΜШ҄9  о ΝΞΟ 

üŔŰĦШċĦĲƣċƣĲШĦċƣċũǃƚĲĬШƚǃƚƣĲůƚШőċƻĲШĤĲĲŰШƨƣŔũŔƚĲĬШƣŸШĬĲŊƖċĬĲШůŔǂĲĬШƓũċƚƣŔĦƚШƚǃƚƣĲůƚШċƚШƽĲũũЮШ

ÅĲǰƨǂŔŰŊШċШůŔǂĲĬШÂxрÂEÑШŉĲĲĬƚƣŸĦťШŔŰШůĲƣőċŰŸũШŸƖШĲƣőċŰŸũШǃŔĲũĬĲĬШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШċũťǃũШ

ũċĦƣċƣĲШŸŉШƣőĲШÂx ЯШƽőŔũƚƣШÂEÑШƽċƚШƨŰċũƣĲƖĲĬЮШÑőŔƚШƨŰƖĲċĦƣĲĬШÂEÑШĦċŰШĤĲШƚĲƓċƖċƣĲĬШŉƖŸůШƣőĲШ

ĦƖƨĬĲШÂx ШĬĲƓŸũǃůĲƖŔƚċƣŔŸŰШƓƖŸĬƨĦƣƚШƣőƖŸƨŊőШǯũƣƖċƣŔŸŰЯШƣőĲŰШƖĲǰƨǂĲĬШŔŰШĲƣőǃũĲŰĲШŊũǃĦŸũШċƣШċШ

őŔŊőĲƖШƣĲůƓĲƖċƣƨƖĲШƽŔƣőШǍŔŰĦШċĦĲƣċƣĲШƣŸШǃŔĲũĬШ7cEÑЮШШΝΞΠ 

ÉĲũĲĦƣŔƻĲШĬĲŊƖċĬċƣŔŸŰШŸŉШůŔǂĲĬШÂxрÂEÑШŔƚШƓŸƚƚŔĤũĲШċƚШĬĲƓŸũǃůĲƖŔƚċƣŔŸŰШŸŉШċũŔƓőċƣŔĦШƓŸũǃĲƚƣĲƖƚШ

ŔƚШťŰŸƽŰШƣŸШĤĲШůŸƖĲШŉċĦŔũĲШƣőċŰШƣőĲŔƖШċƖŸůċƣŔĦШċŰċũŸŊƨĲƚЮШÑőŔƚШŔƚШċƣƣƖŔĤƨƣĲĬШƣŸШƣőĲШƖĲĬƨĦĲĬШƚƣĲƖŔĦШ

őŔŰĬƖċŰĦĲШƚĲĲŰШŔŰШċũŔƓőċƣŔĦШĲǂċůƓũĲƚЯШĬƨĲШƣŸШƣőĲШċĤƚĲŰĦĲШŸŉШƣőĲШċƖŸůċƣŔĦШƖŔŰŊЯШċŰĬШŔŰШƣőĲШĦċƚĲШ

ŸŉШÂxрÂEÑШƚǃƚƣĲůƚШƚƓĲĦŔǯĦċũũǃШƣőĲШŊƖĲċƣĲƖШċĤƨŰĬċŰĦĲШŸŉШċůŸƖƓőŸƨƚШƖĲŊŔŸŰƚШƚĲĲŰШŔŰШÂx Ш

ĲŰċĤũĲƚШċŰШĲċƚŔĲƖШŔŰŔƣŔċƣŔŸŰШŸŉШƣőĲШĬĲƓŸũǃůĲƖŔƚċƣŔŸŰЮШΝΞΡрΝΞΤ 

§ƖŊċŰŸĤċƚĲƚШőċƻĲШĤĲĲŰШŔĬĲŰƣŔǯĲĬШċƚШċũƣĲƖŰċƣŔƻĲШĦċƣċũǃƚƣƚШŉŸƖШƣőĲШĬĲŊƖċĬċƣŔŸŰШŸŉШƓŸũǃůĲƖƚЮШ

EǂċůƓũĲƚШŔŰĦũƨĬĲШƣőĲШŊƨċŰŔĬŔŰĲШċŰĬШċůŔĬŔŰĲШĤċƚĲƚШШΝЯΡЯΤрƣƖŔċǍċĤŔĦǃĦũŸяΠЮΠЮΜѐĬĲĦрΡрĲŰĲШыÑ7?ьШ

ċŰĬШΝЯΥрĬŔċǍċĤŔĦǃĦũŸыΡЮΠЮΜьƨŰĬĲĦрΤрĲŰĲШы?7ÖьШĬƨĲШƣŸШƣőĲŔƖШĤċƚŔĦШŰċƣƨƖĲШтШÑ7?ШƓuċШӀШΞΣШŔŰШ

ċĦĲƣŸŰŔƣƖŔũĲШΝΞΥЯШ?7ÖШƓuċӀШΞΠЮΟШŔŰШċĦĲƣŸŰŔƣƖŔũĲШы[ŔŊЮΝЮΝΦьЮШΝΞΦШfŰШƓŸũǃůĲƖШƚĦŔĲŰĦĲЯШƣőĲǃШƽĲƖĲШ

ŸƖŔŊŔŰċũũǃШƨƚĲĬШƣŸШĦċƣċũǃƚĲШƣőĲШƖŔŰŊрŸƓĲŰŔŰŊШƓŸũǃůĲƖŔƚċƣŔŸŰШыÅ§ÂьШŸŉШĦǃĦũŔĦШůŸŰŸůĲƖƚШΝΟΜЯШΝΟΝЯШ



рм 
 

ƣőĲƚĲШĦċƣċũǃƚƣƚШőċƻĲШċũƚŸШĤĲĲŰШƚƨĦĦĲƚƚŉƨũũǃШĬĲƓũŸǃĲĬШŔŰШƣőĲШĬĲŊƖċĬċƣŔŸŰШŸŉШċШƖċŰŊĲШŸŉШƓŸũǃůĲƖƚШ

ƚƨĦőШċƚШƓŸũǃĲƚƣĲƖƚШΝΟΞЯШΝΟΟШċŰĬШƓŸũǃĦċƖĤŸŰċƣĲƚЮШΝΟΠЯШΝΟΡШ 

 

 

 

 

[ŔŊƨƖĲЮΤдΤάЮшЮÉƣƖƨĦƣƨƖĲƚЮŸŉЮŸƖŊċŰŸĤċƚĲƚЮÑ7?ЮċŰĬЮ?7Öд 

ÑƽŸШƓċƣőƽċǃƚШĤǃШƽőŔĦőШŸƖŊċŰŸĤċƚĲƚШĦċƣċũǃƚĲШĤŸƣőШÅ§ÂШċŰĬШĬĲƓŸũǃůĲƖŔƚċƣŔŸŰƚШőċƻĲШĤĲĲŰШ

ƓƖŸƓŸƚĲĬШŔŰШƣőĲШũŔƣĲƖċƣƨƖĲШы[ŔŊЮШΝЮΞΜьа 

ΝЮ  ƨĦũĲŸƓőŔũŔĦШ~ĲĦőċŰŔƚůШтШƣőĲШŸƖŊċŰŸĤċƚĲШĬĲƓƖŸƣŸŰċƣĲƚШƣőĲШŰƨĦũĲŸƓőŔũŔĦШƚƓĲĦŔĲƚШ

ыůĲƣőċŰŸũЯШĲƣőǃũĲŰĲШŊũǃĦŸũШĲƣĦЮьШƽőŔĦőШŔƚШƣƖċŰƚŉŸƖůĲĬШŔŰƣŸШŔƣƚШůŸƖĲШƖĲċĦƣŔƻĲШċũťŸǂŔĬĲШ

ƚƣċƣĲШċŰĬШŊŸĲƚШŸŰШƣŸШċƣƣċĦťШƣőĲШƓŸũǃůĲƖШċƣШŔƣƚШũċĤŔũĲШŉƨŰĦƣŔŸŰċũШůŸŔĲƣǃЮШ 

 

ΞЮ cǃĬƖŸŊĲŰШ7ŸŰĬŔŰŊШ~ĲĦőċŰŔƚůШтШƖċƣőĲƖШƣőċŰШċĦƣŔƻĲũǃШĬĲƓƖŸƣŸŰċƣŔŰŊШƣőĲШċƣƣċĦťŔŰŊШ

ŰƨĦũĲŸƓőŔũĲЯШƣőĲШŸƖŊċŰŸĤċƚĲШőǃĬƖŸŊĲŰШĤŸŰĬƚШƣŸШĤŸƣőШƖĲċŊĲŰƣƚШƚŔůƨũƣċŰĲŸƨƚũǃШċŰĬШ

ĤƖŔŰŊƚШƣőĲůШŔŰƣŸШĦũŸƚĲШƓƖŸǂŔůŔƣǃоŉċƻŸƨƖċĤũĲШŸƖŔĲŰƣċƣŔŸŰШƣŸШƨŰĬĲƖŊŸШƖĲċĦƣŔŸŰЮШÑőŔƚШ

ĲǂċůƓũĲШŔƚШÑ7?ШƚƓĲĦŔǯĦЯШċƚШŔƣШĦŸŰƣċŔŰƚШĤŸƣőШőǃĬƖŸŊĲŰШĤŸŰĬШĬŸŰŸƖШċŰĬШċĦĦĲƓƣŸƖШŊƖŸƨƓƚЮШ 

 

9ŸůƓƨƣċƣŔŸŰċũШƚƣƨĬŔĲƚШőċƻĲШĤĲĲŰШĦŸŰĬƨĦƣĲĬШƣŸШĬĲƣĲƖůŔŰĲШƽőŔĦőШůĲĦőċŰŔƚůШŔƚШũŔťĲũǃШƣŸШ

ĬŸůŔŰċƣĲШŸƻĲƖШƣőĲШŸƣőĲƖШŉŸƖШÅ§ÂЮШÖŰũĲƚƚШƣőĲƖĲШŔƚШĦŸŰƚŔĬĲƖċĤũĲШƚƣƖċŔŰШŔŰШƣőĲШĦǃĦũŔĦШůŸŰŸůĲƖƚЯШƣőĲШ

őǃĬƖŸŊĲŰШĤŸŰĬŔŰŊШůĲĦőċŰŔƚůШőċƚШĤĲĲŰШĦċũĦƨũċƣĲĬШƣŸШĤĲШĲŰĲƖŊĲƣŔĦċũũǃШŉċƻŸƨƖċĤũĲЯШƽŔƣőШƣőŔƚШ



рн 
 

ĦŸŰĦũƨƚŔŸŰШĤĲŔŰŊШŉƨƖƣőĲƖШĲƻŔĬĲŰĦĲĬШĤǃШƣőĲШƖĲĬƨĦƣŔŸŰШŸŉШƣőĲШƖĲċĦƣŔŸŰШƖċƣĲШŉŸƖШÅ§ÂШŸŉШxрũċĦƣŔĬĲШĤǃШ

ċШŉċĦƣŸƖШŸŉШΦΜШƽőĲŰШůĲƣőǃũШÑ7?ШŔƚШƨƚĲĬШŔŰШƣőĲШƓũċĦĲШŸŉШÑ7?ШƖĲůŸƻŔŰŊШÑ7?ќƚШĬƨċũШőǃĬƖŸŊĲŰШĤŸŰĬШ

ĬŸŰŸƖоċĦĦĲƓƣŸƖШŉƨŰĦƣŔŸŰċũŔƣǃЮΝΟΣрΝΟΥ 

cŸƽĲƻĲƖШcŸƖŰШĲƣЮċũѢƚЮĦċũĦƨũċƣŔŸŰƚШŉŸƨŰĬШƣőċƣШƽőĲƖĲШƣőĲШĬĲƓŸũǃůĲƖŔƚċƣŔŸŰШŸŉШÂEÑШƽŔƣőШċŰШ

ċũĦŸőŸũŔĦШŰƨĦũĲŸƓőŔũĲШƽċƚШĦŸŰĦĲƖŰĲĬЯШċШůŸƖĲШĲŰĲƖŊĲƣŔĦċũũǃШŉċƻŸƨƖċĤũĲШƣƖċŰƚŔƣŔŸŰШƚƣċƣĲШĦŸƨũĬШĤĲШ

ŸĤƚĲƖƻĲĬШƽőĲƖĲШÑ7?ШĬĲƓƖŸƣŸŰċƣĲĬШƣőĲШċũĦŸőŸũШƣŸШŉŸƖůШŔƣƚШůŸƖĲШƖĲċĦƣŔƻĲШċũťŸǂŔĬĲШƚƨŊŊĲƚƣŔŰŊШƣőĲШ

ĦőĲůŔƚƣƖǃШƓƖŸĦĲĲĬƚШĤǃШċШŰƨĦũĲŸƓőŔũŔĦШůĲĦőċŰŔƚůЮΝΟΦ 

ÅĲŊċƖĬũĲƚƚШŸŉШƣőĲШĬĲĤċƣĲƚШƚƨƖƖŸƨŰĬŔŰŊШƣőĲШůĲĦőċŰŔƚůЯШƣőĲШƓŸƽĲƖШŸŉШƣőĲƚĲШŸƖŊċŰŸĤċƚĲƚШ

ĦċƣċũǃƚĲШƣőĲШĬĲŊƖċĬċƣŔŸŰШŸŉШƓŸũǃůĲƖƚШőċƚШĤĲĲŰШĬĲůŸŰƚƣƖċƣĲĬШƽŔƣőШċШƓũĲƣőŸƖċШŸŉШĲǂċůƓũĲƚЮШ

ÂƖĲĦŔƚĲШĲǂċůƓũĲƚШŸŉШÂEÑШĬĲŊƖċĬċƣŔŸŰШƽŔƣőШƣőĲƚĲШĦċƣċũǃƚƣƚШŔŰШƚƨƓĲƖĦƖŔƣŔĦċũШĦċƖĤŸŰШĬŔŸǂŔĬĲШ

ыƚĦ9§ΞьШƽŔũũШĤĲШƓƖĲƚĲŰƣĲĬШŔŰШ9őċƓƣĲƖШΡШĤƨƣШŉŸƖШŰŸƽШŸŰĲШůŸƖĲШƚĲƣШŸŉШƨŰĦċƣċũǃƚĲĬШƖŸƨƣĲƚШƽċƖƖċŰƣШ

ĬŔƚĦƨƚƚŔŸŰЮШ 

 

 

 

CƛƎǳǊŜ мΦнл ς tǊƻǇƻǎŜŘ ƴǳŎƭŜƻǇƘƛƭƛŎ ƳŜŎƘŀƴƛǎƳ ŦƻǊ ¢.5πŎŀǘŀƭȅǎŜŘ t9¢ ŘŜǇƻƭȅƳŜǊƛǎŀǝƻƴ όƭŜƊύΣ ŀƎŀƛƴǎǘ ǇǊƻǇƻǎŜŘ ƘȅŘǊƻƎŜƴπ
ōƻƴŘƛƴƎ ƳŜŎƘŀƴƛǎƳ όǊƛƎƘǘύΦ ¢ƘŜ ƪŜȅ ŘƛũŜǊŜƴŎŜ ōŜƛƴƎ ǘƘŀǘ ¢.5Ωǎ ǎǘǊǳŎǘǳǊŜ ǊŜƳŀƛƴǎ ǳƴŀƭǘŜǊŜŘ ƛƴ ǘƘŜ ƭŀǧŜǊ ƳŜŎƘŀƴƛǎƳΦ 
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ΝЮΟЮΞЮΠЮΟШÉƨƓĲƖĦƖŔƣŔĦċũШ?ĲŊƖċĬċƣŔŸŰШ 

ÂEÑШĬĲŊƖċĬċƣŔŸŰШőċƚШĤĲĲŰШƽĲũũШĬŸĦƨůĲŰƣĲĬШŔŰШƚƨƓĲƖĦƖŔƣŔĦċũШǰƨŔĬƚШŸŉШƽċƣĲƖШыƚĦcΞ§ьШċŰĬШ

ůĲƣőċŰŸũШыƚĦ~Ĳ§cьЮШÑőĲШŔŰƣĲŰƚĲШĦŸŰĬŔƣŔŸŰƚШƖĲƕƨŔƖĲĬШƣŸШċĦőŔĲƻĲШƣőĲШƚƨƓĲƖĦƖŔƣŔĦċũШƚƣċƣĲƚШŸŉШ

ƣőĲƚĲШƚŸũƻĲŰƣƚЯШċũŸŰŊƚŔĬĲШƣőĲШőŔŊőШĬŔǭƨƚŔƻŔƣǃШċŰĬШĲǂĦĲũũĲŰƣШůċƚƚШƣƖċŰƚƓŸƖƣШƓƖŸƓĲƖƣŔĲƚШŸŉШ

ƚƨƓĲƖĦƖŔƣŔĦċũШǰƨŔĬƚЯШƓƖŸƻŔĬĲƚШċШĦċƣċũǃƚƣрŉƖĲĲШƖŸƨƣĲШƣŸШůŸŰŸůĲƖƚШŔŰШŔŰĦƖĲĬŔĤũǃШƚőŸƖƣШƖĲċĦƣŔŸŰШ

ƣŔůĲƚШыÑċĤЮШΝЮΟьЮШΝΠΜЯШΝΠΝ 

ÑċĤũĲЮΤдΦцЮ9ƖŔƣŔĦċũЮƣĲůƓĲƖċƣƨƖĲƚЮċŰĬЮƓƖĲƚƚƨƖĲƚЮŉŸƖЮĦŸůůŸŰЮƚƨƓĲƖĦƖŔƣŔĦċũЮǰƨŔĬƚдЮ ŸƣĲЮƣőċƣЮƣőĲЮƣĲůƓĲƖċƣƨƖĲЮƖĲƕƨŔƖĲĬЮƣŸЮ
ƖĲċĦőЮƣőĲЮĦƖŔƣŔĦċũЮƓŸŔŰƣЮŸŉЮĦċƖĤŸŰЮĬŔŸǂŔĬĲЮŔƚЮŉċƖЮũŸƽĲƖЮƣőċŰЮƽċƣĲƖЮŸƖЮůĲƣőċŰŸũдЮ 

ÉƨƓĲƖĦƖŔƣŔĦċũШ[ũƨŔĬ 9ƖŔƣŔĦċũШÑĲůƓĲƖċƣƨƖĲШ
ы҄9ь 

9ƖŔƣŔĦċũШÂƖĲƚƚƨƖĲШ
ыĤċƖь 

ÅĲŉĲƖĲŰĦĲ 

 
9ċƖĤŸŰШ?ŔŸǂŔĬĲ 

 

 
ΟΝЮΝ 

 
ΤΟЮΥ 

 
ΝΠΞ 

ìċƣĲƖ 
 

ΟΤΞЮΦ ΞΞΝЮΜ ΝΠΟ 

~ĲƣőċŰŸũ 
 

ΞΟΥЮΦ ΥΜЮΦ ΝΠΠ 

òċŰŊШĲƣЮċũЮĬĲůŸŰƚƣƖċƣĲĬШƣőċƣШÂEÑШĦŸƨũĬШĤĲШĬĲŊƖċĬĲĬШƣŸШĬŔůĲƣőǃũШƣĲƖĲƓőƣőċũċƣĲШċŰĬШĲƣőǃũĲŰĲШ

ŊũǃĦŸũШŔŰШċƚШũŔƣƣũĲШċƚШΞΜШůŔŰƨƣĲƚШƽőĲŰШċŰШΥаΝШƽĲŔŊőƣШĲǂĦĲƚƚШŸŉШůĲƣőċŰŸũШƽċƚШƨƚĲĬШƽŔƣőШƖĲƚƓĲĦƣШƣŸШ

ÂEÑШċƣШΞΣΜШ9҄ШċŰĬШΝΝΜШĤċƖЮШΝΠΡШ]ĲŰƣċШĲƣЮċũШĬĲƣĲƖůŔŰĲĬШƣőċƣШƣőĲШůĲĦőċŰŔƚůШŸŉШÂEÑШĬĲŊƖċĬċƣŔŸŰШŔŰШ

ƚĦ~Ĳ§cШƓƖŸĦĲĲĬĲĬШĤǃШċШƣƖċŰƚĲƚƣĲƖŔǯĦċƣŔŸŰШůĲĦőċŰŔƚůШċƣШƖċŰĬŸůШĲƚƣĲƖШũŔŰťċŊĲƚШċũŸŰŊШƣőĲШÂEÑШ

ĤċĦťĤŸŰĲШƣŸШƓƖŸĬƨĦĲШŸũŔŊŸůĲƖŔĦШƚƓĲĦŔĲƚШċŰĬШůŸŰŸůĲƖƚЯШċŰĬШƣőċƣШƚŔĬĲШƓƖŸĬƨĦƣƚЯШƚƨĦőШċƚШΞр

ůĲƣőŸǂǃĲƣőċŰŸũЯШċƖŸƚĲШƽőĲŰШƚĲĦŸŰĬċƖǃШƖĲċĦƣŔŸŰƚШŸĦĦƨƖƖĲĬШĤĲƣƽĲĲŰШƣőĲШůŸŰŸůĲƖƚШċŰĬШƣőĲШ

ƚƨƓĲƖĦƖŔƣŔĦċũШǰƨŔĬЮШΝΠΜ 

cǃĬƖŸũǃƚŔƚШŸŉШÂEÑШŔŰШƚĦcΞ§ШŔƚШċШƖŸƨƣĲШƣŸШƣĲƖĲƓőƣőċũŔĦШċĦŔĬШŔŰШƖĲċĦƣŔŸŰШƣŔůĲƚШċƚШũŸƽШċƚШΟΜШůŔŰƨƣĲƚШ

ыΝΜΜШӖШǃŔĲũĬЯШΦΤШӖШƓƨƖŔƣǃьШċƣШΠΜΜШ9҄ШċŰĬШΠΜΜШĤċƖЯШĤƨƣШĲƣőǃũĲŰĲШŊũǃĦŸũШƽċƚШŸĤƚĲƖƻĲĬШƣŸШƨŰĬĲƖŊŸШ

ƚĲĦŸŰĬċƖǃШĬĲŊƖċĬċƣŔŸŰШƖĲċĦƣŔŸŰƚШċƣШƣőĲƚĲШĦŸŰĬŔƣŔŸŰƚЮШΝΠΣШòċůċůŸƣŸШĲƣЮċũЮƽĲƖĲШċĤũĲШƣŸШƖĲĦŸƻĲƖШ

ĲƣőǃũĲŰĲШŊũǃĦŸũШŉƖŸůШƚƨƓĲƖĦƖŔƣŔĦċũШőǃĬƖŸũǃƚŔƚШŸŉШÂEÑШĤǃШũŔůŔƣŔŰŊШƣĲůƓĲƖċƣƨƖĲШƣŸШΟΜΜШ9҄ЯШƓƖĲƻĲŰƣŔŰŊШ

ŔƣƚШĦŸŰƻĲƖƚŔŸŰШŔŰƣŸШċĦĲƣċũĬĲőǃĬĲЮШΝΠΤ 
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fŰШċũũШŸŉШƣőĲШċĤŸƻĲШĦċƚĲƚЯШƣĲůƓĲƖċƣƨƖĲШƽċƚШƚĲĲŰШċƚШċŰШŔůƓŸƖƣċŰƣШƻċƖŔċĤũĲШŉŸƖШĦŸŰƣƖŸũũŔŰŊШƣőĲШ

ĬĲŊƖċĬċƣŔŸŰШŸŉШÂEÑЯШĤƨƣШŔŰĦƖĲċƚŔŰŊШƓƖĲƚƚƨƖĲШƖĲƚƨũƣĲĬШŔŰШŰŸШŸĤƚĲƖƻċĤũĲШĲǭĲĦƣШŸŰĦĲШƣőĲШ

ƚƨƓĲƖĦƖŔƣŔĦċũШƚƣċƣĲШőċĬШĤĲĲŰШċĦőŔĲƻĲĬЮ 

ΝЮΟЮΞЮΠЮΠШ9ƨƖƖĲŰƣШ?ƖċƽĤċĦťƚШƽŔƣőШ9ũŸƚĲĬрxŸŸƓШ~ĲƣőŸĬƚШШ 

ШƓũĲƣőŸƖċШŸŉШĦũŸƚĲĬрũŸŸƓШůĲƣőŸĬƚШőċƻĲШĤĲĲŰШĬĲƻĲũŸƓĲĬШŉŸƖШÂEÑШƖĲĦǃĦũŔŰŊШƣőċƣШċƖĲШċĤũĲШƣŸШǃŔĲũĬШ

ċũũШŸŉШƣőĲШůŸŰŸůĲƖƚШŸŉШŔŰƣĲƖĲƚƣШыĬŔůĲƣőǃũШƣĲƖĲƓőƣőċũċƣĲЯШĲƣőǃũĲŰĲШŊũǃĦŸũЯШ7cEÑьШŔŰШőŔŊőШǃŔĲũĬƚЯШ

ƽŔƣőШƖĲċƚŸŰċĤũĲШƖĲċĦƣŔŸŰШƣŔůĲƚЮШΝΝΞ 

ìőŔũƚƣШÂEÑШŔƚШƣǃƓŔĦċũũǃШŰŸƣШƚŸũƨĤũĲШŔŰШƣőĲШŸƖŊċŰŔĦШƚŸũƻĲŰƣƚШƨƚĲĬШŔŰШƚŸũƻŸũǃƚŔƚЯШƣőĲШƓƖŸĬƨĦƣШ

ůŸŰŸůĲƖƚШċƖĲЮШÑőŔƚШŰĲĦĲƚƚŔƣċƣĲƚШċŰШċĬĬŔƣŔŸŰċũШƓƨƖŔǯĦċƣŔŸŰШƚƣĲƓШċŉƣĲƖШƣőĲШĬĲƓŸũǃůĲƖŔƚċƣŔŸŰШőċƚШ

ĤĲĲŰШĦŸůƓũĲƣĲĬШŔŰШŸƖĬĲƖШƣŸШŔƚŸũċƣĲШƣőĲШůŸŰŸůĲƖƚШŉƖŸůШƣőĲШƖĲċĦƣŔŸŰШůŔǂƣƨƖĲЮШÑǃƓŔĦċũũǃЯШƣőŔƚШŔƚШ

ċĦőŔĲƻĲĬШĤǃШĬĲĦċŰƣŔŰŊШċШũċƖŊĲШĲǂĦĲƚƚШŸŉШƽċƣĲƖШŔŰƣŸШƣőĲШĦƖƨĬĲШƖĲċĦƣŔŸŰШůŔǂƣƨƖĲШŔŰШŸƖĬĲƖШƣŸШ

ƓƖĲĦŔƓŔƣċƣĲШƣőĲШůŸŰŸůĲƖƚШƽőŔĦőШůċǃШƣőĲŰШĦŸũũĲĦƣĲĬШĤǃШǯũƣƖċƣŔŸŰЮ 

9ŸůůŸŰШƓƖŸĦĲĬƨƖĲƚШƽŔũũШƨƣŔũŔƚĲШƨƓШƣŸШΝΜΜШůxШŸŉШƽċƣĲƖШƣŸШĲǂƣƖċĦƣШůŸŰŸůĲƖƚШƽőŔĦőШőċƻĲШĤĲĲŰШ

ƓƖŸĬƨĦĲĬШŉƖŸůШũĲƚƚШƣőċŰШΝШŊШŸŉШÂEÑЯШƣőĲƚĲШƚŸũƻĲŰƣƚШůƨƚƣШƣőĲŰШĤĲШĬŔƚƓŸƚĲĬШŸŉШŸƖШƓƨƖŔǯĲĬШĤĲŉŸƖĲШ

ƖĲрƨƚĲЮШÑőĲШƖĲƕƨŔƖĲůĲŰƣШŉŸƖШƚƨĦőШũċƖŊĲШƻŸũƨůĲƚШŸŉШƚŸũƻĲŰƣШŔŰШƣőĲШƓƨƖŔǯĦċƣŔŸŰШŸŉШƣőĲƚĲШůŸŰŸůĲƖƚШ

ůĲċŰƚШƣőċƣШůċŰǃШŸŉШƣőĲƚĲШĦũŸƚĲĬрũŸŸƓШƖĲĦǃĦũŔŰŊШůĲƣőŸĬƚШĦŸŰǰŔĦƣШƽŔƣőШƣőĲШÂƖŔŰĦŔƓũĲƚШŸŉШ]ƖĲĲŰШ

9őĲůŔƚƣƖǃШŸƨƣũŔŰĲĬШŔŰШƚĲĦƣŔŸŰШΝЮΝШƚƓĲĦŔǯĦċũũǃа 

¶ It is better to prevent waste than to treat or clean up waste after it has been created. 

¶ ÖƚĲШŸŉШċƨǂŔũŔċƖǃШƚƨĤƚƣċŰĦĲƚШыĲЮŊЮЯШƚŸũƻĲŰƣƚЯШƚĲƓċƖċƣŔŸŰШċŊĲŰƣƚЯШĲƣĦЮьШƚőŸƨũĬШĤĲШůċĬĲШ

ƨŰŰĲĦĲƚƚċƖǃШƽőĲƖĲƻĲƖШƓŸƚƚŔĤũĲЮ 

ÑőĲƚĲШĦőċũũĲŰŊĲƚШƚƨƖƖŸƨŰĬŔŰŊШƣőĲШŔƚŸũċƣŔŸŰШŸŉШůŸŰŸůĲƖƚШŔŰШĦũŸƚĲĬрũŸŸƓШƖĲĦǃĦũŔŰŊШůĲƣőŸĬƚШ

őċƻĲШĦƖĲċƣĲĬШƚĦŸƓĲШƣŸШĲǂƓũŸƖĲШƚŸũƻĲŰƣƚШƽőŔĦőШůċǃШĤĲШĲċƚŔũǃШƖĲůŸƻĲĬШŉƖŸůШƖĲċĦƣŔŸŰШůŔǂƣƨƖĲƚЮШШ 
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ΝЮΠШÉƨƓĲƖĦƖŔƣŔĦċũШ9ċƖĤŸŰШ?ŔŸǂŔĬĲШ 

ìőĲŰШċШĦŸůƓŸƨŰĬШŔƚШĲǂƓŸƚĲĬШƣŸШĦŸŰĬŔƣŔŸŰƚШċĤŸƻĲШŔƣƚШĦƖŔƣŔĦċũШƓŸŔŰƣЯШŔƣШƚŔůƨũƣċŰĲŸƨƚũǃШĲǂőŔĤŔƣƚШ

ƣőĲШƓƖŸƓĲƖƣŔĲƚШŸŉШċШŊċƚШċŰĬШċШũŔƕƨŔĬЮШÑőĲШőŔŊőШĬŔǭƨƚŔƻŔƣǃШŸŉШċШŊċƚШŔůƓċƖƣƚШĲǂĦĲũũĲŰƣШůċƚƚШƣƖċŰƚŉĲƖШ

ƓƖŸƓĲƖƣŔĲƚШƣŸШƣőĲШƚƨƓĲƖĦƖŔƣŔĦċũШǰƨŔĬЯШƽőŔũƚƣШŔƣШċũƚŸШƓŸƚƚĲƚƚĲƚШċШĬĲŰƚŔƣǃШƚƨǭŔĦŔĲŰƣШƣŸШĬŔƚƚŸũƻĲШ

ƚŸũƨƣĲƚЮШΝΠΥЯШΝΠΦ 

fŰШĦŸŰƣƖċƚƣШƣŸШŸƣőĲƖШĦŸůůŸŰШƚƨƓĲƖĦƖŔƣŔĦċũШŉũƨŔĬƚЯШƚƨƓĲƖĦƖŔƣŔĦċũШĦċƖĤŸŰШĬŔŸǂŔĬĲќƚШыƚĦ9§2) critical 

point is achieved at very mild ĦŸŰĬŔƣŔŸŰƚШыΟΝЮΝШ֪9ЯШΤΟЮΥШĤċƖьЮШ ĬĬŔƣŔŸŰċũШĤĲŰĲŉŔƣƚШŸŉШƚĦ9§2 

include its non-toxicity, non-flammability, tuneable density and the simple isolation of products 

which may be achieved by reducing the pressure and converting CO2 back to a gas. 150 In this 

way, the energy-demanding solvent removal step seen for many chemical processes can be 

avoided.  

 With the exception of fluorinated and siloxane-based polymers, scCO2 is a poor solvent for 

polymers as it is a small non-polar molecule. However, infrared studies on the supercritical 

fluid have demonstrated that CO2 is capable of undergoing Lewis acidтLewis base interactions 

with the oxygen of carbonyl groups. 151 The ability of scCO2 to undergo limited molecular 

interactions with polymers, and the enhanced pressure of the supercritical state, enables the 

swelling of polymers in an scCO2 ůĲĬŔƨůЮШÑőŔƚШċĤŔũŔƣǃШƣŸШƓĲƖůĲċƣĲШŔŰƣŸШċШƓŸũǃůĲƖќƚШŔŰƣĲƖŰċũШ

morphology, and increase the free volume between the individual chains, has created a raft of 

opportunities to modify polymer properties at mild temperatures т avoiding any unintended 

damage to the ƓŸũǃůĲƖќƚШůŸũĲĦƨũċƖШƚƣƖƨĦƣƨƖĲЮ152, 153 

ÑőĲШƨŰŔƕƨĲШċĤŔũŔƣǃШŸŉШƚĦ9§ΞШƣŸШƚƽĲũũШƓŸũǃůĲƖƚШċƣШůŔũĬШƣĲůƓĲƖċƣƨƖĲƚШőċƚШĤĲĲŰШĲǂƓũŸŔƣĲĬШŔŰШċШƖċŰŊĲШ

ŸŉШƚƣƨĬŔĲƚШċŔůŔŰŊШƣŸШĲŔƣőĲƖШŔůƓƖĲŊŰċƣĲШŸƖШĲǂƣƖċĦƣШċĬĬŔƣŔƻĲƚШŉƖŸůШċШƓŸũǃůĲƖШĤƨũťЮΝΡΠрΝΡΥШ9ŸůĤŔŰĲĬШ

ƽŔƣőШƣőĲШĲǂĦĲũũĲŰƣШůċƚƚШƣƖċŰƚƓŸƖƣШƓƖŸƓĲƖƣŔĲƚШŸŉШƚĦ9§ΞЯШƚƽĲũũŔŰŊШŸŉШƓŸũǃůĲƖƚШċũũŸƽƚШŉŸƖШƖċƓŔĬШ
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ĬŔǭƨƚŔŸŰШŸŉШƚĦ9§ΞШƣőƖŸƨŊőŸƨƣШċШƓŸũǃůĲƖќƚШŔŰƣĲƖŰċũШůŸƖƓőŸũŸŊǃШċũũŸƽŔŰŊШŉŸƖШċШƖċƓŔĬШŔůƓƖĲŊŰċƣŔŸŰШ

ŸƖШĲǂƣƖċĦƣŔŸŰШŸŉШċŰШċĬĬŔƣŔƻĲШы[ŔŊЮΝЮШΞΝьЮ 

 

[ŔŊƨƖĲЮΤдΥΤЮшЮfũũƨƚƣƖċƣŔŸŰЮŸŉЮƣőĲЮƚƽĲũũŔŰŊЮĲǭĲĦƣЮƚĦ9§ΥЮőċƚЮŸŰЮƓŸũǃůĲƖƚЮёĤŸƣƣŸůђеЮĲŰċĤũŔŰŊЮċĦĦĲƚƚЮƣŸЮƣőĲЮŔŰƣĲƖŰċũЮ
ůŸƖƓőŸũŸŊǃЮŸŉЮƣőĲЮƓŸũǃůĲƖдЮ 

 

ΝЮΠЮΝШÉƨƓĲƖĦƖŔƣŔĦċũШfŰĬƨĦĲĬШÂũċƚƣŔĦŔƚċƣŔŸŰШ 
 

ÑőĲШċĤŔũŔƣǃШŸŉШƚĦ9§ΞШƣŸШƓĲƖůĲċƣĲШŔŰƣŸШƓŸũǃůĲƖƚЯШŔŰĦƖĲċƚŔŰŊШƣőĲШŉƖĲĲШƻŸũƨůĲШĤĲƣƽĲĲŰШƣőĲШĦőċŔŰƚЯШ

ŔŰĬƨĦĲƚШƓũċƚƣŔĦŔƚċƣŔŸŰЮШÑőĲШŔŰĦƖĲċƚĲĬШŉƖĲĲШƻŸũƨůĲШĤĲƣƽĲĲŰШƣőĲШĦőċŔŰƚШŊƖċŰƣƚШƣőĲůШċĬĬŔƣŔŸŰċũШ

ĬĲŊƖĲĲƚШŸŉШůŸƻĲůĲŰƣШċƣШċШũŸƽĲƖШƣĲůƓĲƖċƣƨƖĲШĦŸůƓċƖĲĬШƣŸШċůĤŔĲŰƣШƓƖĲƚƚƨƖĲЮШÑőŔƚШƓőĲŰŸůĲŰŸŰШ

ĦċŰШĤĲШƣƖċĦťĲĬШĤǃШƣƖċĦťŔŰŊШőŸƽШƣőĲШŊũċƚƚШƣƖċŰƚŔƣŔŸŰШƣĲůƓĲƖċƣƨƖĲШыÑŊьШŉċũũƚШƻŔċШ?É9ШƚƣƨĬŔĲƚЮШΝΡΦрΝΣΝ 

§ƣőĲƖШƣĲĦőŰŔƕƨĲƚШƨƚĲĬШƣŸШĦŸŰǯƖůШƚĦ9§ΞШƓũċƚƣŔĦŔƚċƣŔŸŰЯШċŰĬШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШƖĲĦƖǃƚƣċũũŔƚċƣŔŸŰЯШ

ŔŰĦũƨĬĲШ ~ÅШΝΣΞШЯШñрƖċǃШĬŔǭƖċĦƣŔŸŰШыñÅ?ьΝΣΟЯШĬŔĲũĲĦƣƖŔĦШƚƓĲĦƣƖŸƚĦŸƓǃШΝΣΠШċŰĬШ?~ ЮΝΣΡШ 

ШŉƨƖƣőĲƖШĤĲŰĲǯƣШŸŉШƨƣŔũŔƚŔŰŊШƚĦ9§ΞШċƚШƣőĲШŔůƓƖĲŊŰċƣŔŸŰШůĲĬŔƨůШŔƚШƣőċƣШĦċƖĤŸŰШĬŔŸǂŔĬĲќƚШŔŰőĲƖĲŰƣШ

ĦőĲůŔĦċũШŔŰĲƖƣŰĲƚƚШůĲċŰƚШƣőċƣШƣőĲШŸƻĲƖċũũШŔŰƣĲŊƖŔƣǃШŸŉШÂEÑШŔƚШŰŸƣШĦŸůƓƖŸůŔƚĲĬЯШċƚШƚőŸƽŰШĤǃШÑ] Ш

ċŰĬШ?É9ШƚƣƨĬŔĲƚШƓƖĲШċŰĬШƓŸƚƣрŔůƓƖĲŊŰċƣŔŸŰШƽőĲƖĲШƣőĲШƣőĲƖůċũШƓƖŸƓĲƖƣŔĲƚШŸŉШƣőĲШƓŸũǃůĲƖШƽĲƖĲШ

ƖĲƣċŔŰĲĬЮΝΣΣШÑőŔƚШŔƚШŔŰШċĬĬŔƣŔŸŰШƣŸШƣőĲШƚŔůƓũĲШƖĲůŸƻċũШŸŉШĦċƖĤŸŰШĬŔŸǂŔĬĲШŉƖŸůШƣőĲШƓŸũǃůĲƖШ

ċŉƣĲƖƽċƖĬƚЯШĤǃШƖĲĬƨĦŔŰŊШƣőĲШƓƖĲƚƚƨƖĲШċŰĬШĦŸŰƻĲƖƣŔŰŊШŔƣШĤċĦťШŔŰƣŸШċШŊċƚЯШůĲċŰŔŰŊШŰŸШƖĲƚŔĬƨĲШŸŉШ
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ƣőĲШƚŸũƻĲŰƣШƖĲůċŔŰƚШƓŸƚƣрŔůƓƖĲŊŰċƣŔŸŰШтШċŰШŔůƓŸƖƣċŰƣШĦŸŰƚŔĬĲƖċƣŔŸŰШŉŸƖШůċƣĲƖŔċũƚШƣőċƣШůċǃШĤĲШ

ƨƚĲĬШŉŸƖШŉŸŸĬШƓċĦťċŊŔŰŊШŸƖШůĲĬŔĦċũШĲƕƨŔƓůĲŰƣЮШΝΣΤШШ 

§ŰĦĲШƣőĲШĬĲƚŔƖĲĬШƓƖŸĦĲƚƚШőċƚШĤĲĲŰШĦŸůƓũĲƣĲĬЯШƚŔůƓũǃШƖĲũĲċƚŔŰŊШƣőĲШƓƖĲƚƚƨƖĲШǃŔĲũĬƚШċШĬƖǃЯШƓƨƖĲШ

ůċƣĲƖŔċũШƽőŔĦőШĬŸĲƚШŰŸƣШƖĲƕƨŔƖĲШċŰǃШŉƨƖƣőĲƖШĦũĲċŰŔŰŊЮШÑőĲШŉċĦŔũĲШƖĲůŸƻċũШŸŉШƚĦ9§ΞШőċƚШĬƖŔƻĲŰШ

ƚƣƨĬŔĲƚШŸŉШƓŸũǃůĲƖШƚǃŰƣőĲƚŔƚШŔŰШƣőĲШƚƨƓĲƖĦƖŔƣŔĦċũШǰƨŔĬЯШċƚШƣőŔƚШƖĲůŸƻĲƚШƣőĲШŰĲĲĬШŉŸƖШċŰШĲŰĲƖŊǃр

ŔŰƣĲŰƚŔƻĲШĬƖǃŔŰŊШƚƣĲƓШƣŸШƖĲůŸƻĲШƣőĲШƚŸũƻĲŰƣЮШΝΣΥрΝΤΟ 

ÑőĲШƚŔůƓũĲШƖĲůŸƻċũШŸŉШƚĦ9§ΞШŉƖŸůШċШƚƨĤƚƣƖċƣĲШƣŸШŊŔƻĲШċШĬƖǃШƓƖŸĬƨĦƣЯШċƚШƽĲũũШċƚШƣőĲШƨŰŔƕƨĲШċĤŔũŔƣǃШ

ŸŉШƚĦ9§ΞШƚƽĲũũШƓŸũǃůĲƖƚШċƣШůŔũĬШƣĲůƓĲƖċƣƨƖĲƚЯШŔƚШŸŉШƓċƖƣŔĦƨũċƖШŔŰƣĲƖĲƚƣШċƚШŔƣШőċƚШĤĲĲŰШŔĬĲŰƣŔǯĲĬШ

ċƚШƓŸƚƚŔĤũĲШƖŸƨƣĲШƣŸШŸƻĲƖĦŸůĲШĤċƖƖŔĲƖƚШĦƨƖƖĲŰƣũǃШŉċĦĲĬШŔŰШƓǃƖŸũǃƚŔƚШċŰĬШƚŸũƻŸũǃƚŔƚШŸŉШƓũċƚƣŔĦƚЮ 

ΝЮΡШ ŔůƚШċŰĬШ§ĤŢĲĦƣŔƻĲƚ 

fƣШŔƚШũċƨĬċĤũĲШƣőċƣШƚŸШůċŰǃШƖŸƨƣĲƚШĦƨƖƖĲŰƣũǃШĲǂŔƚƣШƣŸШƖĲĦǃĦũĲШÂEÑШċŰĬШťĲĲƓШƣőŔƚШƻċũƨċĤũĲШůċƣĲƖŔċũШ

ŸƨƣШŸŉШƣőĲШŰċƣƨƖċũШĲŰƻŔƖŸŰůĲŰƣЮШcŸƽĲƻĲƖЯШŔƣШŔƚШĦũĲċƖШƣőċƣШƚŔŊŰŔǯĦċŰƣШĦőċũũĲŰŊĲƚШƖĲůċŔŰШƣŸШĤĲШ

ŸƻĲƖĦŸůĲШрĲƚƓĲĦŔċũũǃШƽőĲƖĲШƚĲƓċƖċƣŔŸŰШŸŉШƣőĲШǯŰċũШƓƖŸĬƨĦƣШŉƖŸůШƣőĲШƖĲƚƣШŸŉШƣőĲШ

ƓǃƖŸũǃƚŔƚоƚŸũƻŸũǃƚŔƚШƚǃƚƣĲůШŔƚШĦŸŰĦĲƖŰĲĬЮШ 

ÑőĲШƽŸƖťШŔŰШƣőŔƚШƣőĲƚŔƚШƽŔũũШŉŸĦƨƚШŸŰШĲůƓũŸǃŔŰŊШƣőĲШċŉŸƖĲůĲŰƣŔŸŰĲĬШƚƽĲũũŔŰŊШŸŉШƓŸũǃůĲƖƚШċŰĬШ

ŉċĦŔũĲШƖĲůŸƻċũШŸŉШƚĦ9§ΞШƣŸШċĬĬƖĲƚƚШƣƽŸШťĲǃШĦőċũũĲŰŊĲƚШƚĲĲŰШŔŰШÂEÑШƖĲĦǃĦũŔŰŊЮ 

9őċũũĲŰŊĲШмΝаШÂEÑШǃŔĲũĬƚШƓƖŸĬƨĦƣƚШŔŰШƣőĲШƚŸũŔĬШċŰĬШŊċƚĲŸƨƚШƓőċƚĲƚШƽőĲŰШŔƣШƨŰĬĲƖŊŸĲƚШ

ůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚЮШÑőŔƚШĦƖĲċƣĲƚШĬŔǭŔĦƨũƣŔĲƚШŔŰШƖĲůŸƻŔŰŊШƣőĲШƚŸũŔĬШƓƖŸĬƨĦƣШŉƖŸůШƽőŔĦőĲƻĲƖШ

ƚƨƚĦĲƓƣŸƖШƽċƚШĲůƓũŸǃĲĬШƣŸШĲŰƚƨƖĲШƨŰŔŉŸƖůШőĲċƣŔŰŊЮШ 



ру 
 

ÂŸƣĲŰƣŔċũШƚŸũƨƣŔŸŰаШƚĦ9§ΞќƚШċĤŔũŔƣǃШƣŸШƚƽĲũũШƓŸũǃůĲƖƚШŔƚШƨƣŔũŔƚĲĬШƣŸШŔůƓƖĲŊŰċƣĲШÂEÑШƽŔƣőШ

ĬĲŊƖċĬċĤũĲШůŔĦƖŸƽċƻĲШƚƨƚĦĲƓƣŸƖƚШƣŸШĲǂƓũŸƖĲШŔŉШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚШĦċŰШĤĲШĦŸŰĬƨĦƣĲĬШƣŸШǃŔĲũĬШċШ

ƓƨƖĲШǯŰċũШƓƖŸĬƨĦƣШƽŔƣőШůŔŰŔůċũШĦőċƖШŉŸƖůċƣŔŸŰЮ 

9őċũũĲŰŊĲШмΞаШÉŸũƻŸũǃƚŔƚШŸŉШÂEÑШũĲċĬƚШƣŸШĲŰĲƖŊǃШŔŰƣĲŰƚŔƻĲШƓƨƖŔǯĦċƣŔŸŰШƚƣĲƓƚЯШŸŉƣĲŰШƨƚŔŰŊШ

ĲǂĦĲƚƚŔƻĲШċůŸƨŰƣƚШŸŉШƣŸǂŔĦоőċǍċƖĬŸƨƚШƚŸũƻĲŰƣƚЮШ 

ÂŸƣĲŰƣŔċũШƚŸũƨƣŔŸŰаШƨƚŔŰŊШƚĦ9§ΞШċƚШƣőĲШůċŔŰШƚŸũƻĲŰƣШŉŸƖШƣőĲШĬĲƓŸũǃůĲƖŔƚċƣŔŸŰШƽŔũũШċũũŸƽШ

ƖĲĬƨĦƣŔŸŰШŸŉШŰƨĦũĲŸƓőŔũĲШыůĲƣőċŰŸũЯШĲƣőǃũĲŰĲШŊũǃĦŸũьШƣŸШƚŔŰŊũĲрĬŔŊŔƣШƚƣŸŔĦőŔŸůĲƣƖŔĦШċůŸƨŰƣƚЮШ?ƖǃШ

ĦƖƨĬĲШƓƖŸĬƨĦƣШƚőŸƨũĬШĤĲШŔƚŸũċƣĲĬШĤǃШĬĲƓƖĲƚƚƨƖŔƚŔŰŊШƣőĲШƖĲċĦƣŸƖШċŰĬШƖĲũĲċƚŔŰŊШŊċƚĲŸƨƚШ9§ΞЮШ

fƚŸũċƣŔŸŰШŸŉШƓƨƖĲШůŸŰŸůĲƖШŔƚШĲǂƓĲĦƣĲĬШƣŸШĤĲШċĦőŔĲƻĲĬШƣőƖŸƨŊőШĲŔƣőĲƖШƚĦ9§ΞШĲǂƣƖċĦƣŔŸŰШŸƖШċШ

ƚĲĦŸŰĬШƣƖċŰƚĲƚƣĲƖŔǯĦċƣŔŸŰШƚƣĲƓЮ 

ÑŸШċĦőŔĲƻĲШƣőĲƚĲШƣƽŸШċŔůƚЯШƣƽŸШƓċƖċũũĲũШƓƖŸŢĲĦƣƚШƽĲƖĲШĬĲƻŔƚĲĬЯШĲċĦőШƽŔƣőШċШũŔƚƣШŸŉШŸĤŢĲĦƣŔƻĲƚЮ 

ÂƖŸŢĲĦƣЮ§ŰĲжЮEŰőċŰĦŔŰŊЮƣőĲЮ?ŔĲũĲĦƣƖŔĦЮÂƖŸƓĲƖƣŔĲƚЮŸŉЮÂEÑЮƻŔċЮƚĦ9§ΥЮŔůƓƖĲŊŰċƣŔŸŰЮƽŔƣőЮĬĲŊƖċĬċĤũĲЮ

ůŔĦƖŸƽċƻĲЮƚƨƚĦĲƓƣŸƖƚЯШŉŸƖЮŔůƓƖŸƻĲĬЮůŔĦƖŸƽċƻĲЮƓǃƖŸũǃƚŔƚд 

§ĤŢĲĦƣŔƻĲƚа 

ΝЮ fĬĲŰƣŔŉǃШċШƚƨŔƣċĤũĲШĬĲŊƖċĬċĤũĲШůŔĦƖŸƽċƻĲШƚƨƚĦĲƓƣŸƖШƽŔƣőШƚƨǭŔĦŔĲŰƣШƚĦ9§ΞШƚŸũƨĤŔũŔƣǃШ

ŉŸƖШŔůƓƖĲŊŰċƣŔŸŰШŔŰƣŸШÂEÑЮ 

ΞЮ 9ŸŰǯƖůШƚƨĦĦĲƚƚŉƨũШŔůƓƖĲŊŰċƣŔŸŰШƻŔċШĦőċŰŊĲШŔŰШůċƚƚШċŰĬШċŰШĲŰőċŰĦĲĬШĬŔĲũĲĦƣƖŔĦШ

ƖĲƚƓŸŰƚĲЮ 

ΟЮ 9ŸŰĬƨĦƣШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚШŸŉШÂEÑШƽőŔĦőШőċƚШĤĲĲŰШŔůƓƖĲŊŰċƣĲĬШƽŔƣőШĬĲŊƖċĬċĤũĲШ

ƚƨƚĦĲƓƣŸƖƚШċŰĬШĬĲƣĲƖůŔŰĲШŔŉШċŰШċƓƓƖĲĦŔċĤũĲШŔŰĦƖĲċƚĲШŔŰШƓĲƖŉŸƖůċŰĦĲШŔƚШċĦőŔĲƻĲĬШ

ыŔŰĦƖĲċƚĲШŔŰШċĤƚŸƖĤĲĬШƓŸƽĲƖЯШƚƨƓĲƖŔŸƖШőĲċƣŔŰŊШƖċƣĲЯШĤĲƣƣĲƖШĦŸŰƻĲƖƚŔŸŰьЮ 



рф 
 

EǂƓĲƖŔůĲŰƣċũШƽŸƖťШƣŸƽċƖĬƚШŸĤŢĲĦƣŔƻĲƚШŸŰĲШċŰĬШƣƽŸШƽŔũũШĤĲШĦŸƻĲƖĲĬШŔŰШ9őċƓƣĲƖШΟбШċŰĬШ9őċƓƣĲƖШΠШ

ƽŔũũШĬŔƚĦƨƚƚШƣőĲШƖĲƚƨũƣƚШŸĤƣċŔŰĲĬШŉŸƖШŸĤŢĲĦƣŔƻĲШΟЮШ 

ÂƖŸŢĲĦƣЮÑƽŸжЮÉŸũƻŸũǃƣŔĦЮĬĲƓŸũǃůĲƖŔƚċƣŔŸŰЮŸŉЮÂEÑЮŔŰЮƚĦ9§ΥеЮƽŔƣőЮũŸƽцƽċƚƣċŊĲЮƓƖŸĬƨĦƣЮƖĲĦŸƻĲƖǃЮ 

§ĤŢĲĦƣŔƻĲƚа 

ΝЮ ?ĲƻŔƚĲШċШƚǃƚƣĲůШƽőŔĦőШĦċŰШƚƨĦĦĲƚƚŉƨũũǃШĬĲƓŸũǃůĲƖŔƚĲШÂEÑШŔŰШƚĦ9§ΞЮ 

ΞЮ 9ŸŰǯƖůШĬĲƓŸũǃůĲƖŔƚċƣŔŸŰЯШċŰĬШƓƖŸĤĲШƚĲũĲĦƣŔƻŔƣǃШŸŉШƣőĲШƓƖŸĦĲƚƚЯШĤǃШĬĲƓũŸǃŔŰŊШċШőŸƚƣШ

ŸŉШċŰċũǃƚŔƚШƣĲĦőŰŔƕƨĲƚШы]9р~ÉЯШcÂx9ЯШ~ x?fь 

ΟЮ EǂƓũŸƖĲШŰŸƻĲũШŔƚŸũċƣŔŸŰШƖŸƨƣĲƚШŉŸƖШƓƨƖĲШÂEÑрĬĲƖŔƻĲĬШůŸŰŸůĲƖƚШƻŔċШƚĦ9§ΞШĲǂƣƖċĦƣŔŸŰЯШ

ŸƖШůĲũƣШƣƖċŰƚĲƚƣĲƖŔǯĦċƣŔŸŰШƣƖĲċƣůĲŰƣШŸŉШƣőĲШĦƖƨĬĲШƓƖŸĬƨĦƣ 

ũũШĲǂƓĲƖŔůĲŰƣċũШƽŸƖťШƣŸƽċƖĬƚШƣőĲƚĲШŸĤŢĲĦƣŔƻĲƚШƽŔũũШĤĲШĬŔƚĦƨƚƚĲĬШŔŰШ9őċƓƣĲƖШΡЮШ 

 

 

 

 

 

 

 

 



сл 
 

ΞШ~ċƣĲƖŔċũƚШċŰĬШ~ĲƣőŸĬŸũŸŊǃШ 
 

ΞЮΝШ§ƻĲƖƻŔĲƽ 
 

ÑőĲШƽŸƖťШƨŰĬĲƖƣċťĲŰШŔŰШƣőŔƚШƣőĲƚŔƚШĲǂƓũŸƖĲƚШƣőĲШƨƣŔũŔƚċƣŔŸŰШŸŉШũĲƚƚĲƖрťŰŸƽŰШƣĲĦőŰŸũŸŊŔĲƚШƣŸƽċƖĬƚШ

ŰŸƻĲũШƖŸƨƣĲƚШŉŸƖШƓũċƚƣŔĦШƖĲĦǃĦũŔŰŊЮШfŰШƓċƖƣŔĦƨũċƖЯШƣőĲШƨƚĲШŸŉШůŔĦƖŸƽċƻĲШőĲċƣŔŰŊШċŰĬШƚƨƓĲƖĦƖŔƣŔĦċũШ

ĦċƖĤŸŰШĬŔŸǂŔĬĲШƖĲƕƨŔƖĲШƣőĲШĬĲƚŔŊŰШŸŉШĲƕƨŔƓůĲŰƣШĦċƓċĤũĲШŸŉШƽŔƣőƚƣċŰĬŔŰŊШőŔŊőШƣĲůƓĲƖċƣƨƖĲƚШċŰĬШ

ĲũĲƻċƣĲĬШƓƖĲƚƚƨƖĲƚШƖĲƚƓĲĦƣŔƻĲũǃЮШ~ŸƖĲŸƻĲƖЯШƣőĲШĤĲőċƻŔŸƨƖШŸŉШƓũċƚƣŔĦƚШċŰĬШƻċƖŔŸƨƚШƚƨĤƚƣƖċƣĲƚШ

ĬƨƖŔŰŊШċШůŔĦƖŸƽċƻĲШƓƖŸĦĲƚƚШƽċƚШƓƖŸĤĲĬШĤǃШůĲċƚƨƖŔŰŊШƣőĲŔƖШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШŉƖŸůШƖŸŸůШ

ƣĲůƓĲƖċƣƨƖĲШƣŸШΟΠΜ9҄ЮШ 

fŰШċĬĬŔƣŔŸŰШƣŸШƣőŔƚЯШƣőĲШƓƖŸĬƨĦƣƚШŸŉШƣőĲШƚƨƓĲƖĦƖŔƣŔĦċũШŔůƓƖĲŊŰċƣŔŸŰШĲǂƓĲƖŔůĲŰƣƚЯШůŔĦƖŸƽċƻĲШ

ƓǃƖŸũǃƚŔƚЯШċŰĬШƣőĲШĦőĲůŔĦċũШĬĲƓŸũǃůĲƖŔƚċƣŔŸŰƚШũċŔĬШŸƨƣШŔŰШũċƣĲƖШĦőċƓƣĲƖƚШƽĲƖĲШċŰċũǃƚĲĬШĤǃШċШ

ƖċŰŊĲШŸŉШůċƚƚШƚƓĲĦƣƖŸůĲƣƖǃЯШŰƨĦũĲċƖШůċŊŰĲƣŔĦШƖĲƚŸŰċŰĦĲШċŰĬШƣőĲƖůċũШƣĲĦőŰŔƕƨĲƚШŔŰШŸƖĬĲƖШ

ĲũƨĦŔĬċƣĲШƽőċƣШƓőǃƚŔĦċũШċŰĬШĦőĲůŔĦċũШƣƖċŰƚŉŸƖůċƣŔŸŰƚШőċĬШƣċťĲŰШƓũċĦĲЮШ 

ΞЮΞШ~ċƣĲƖŔċũƚШ 
 

ΞЮΞЮΝШÉƨƓĲƖĦƖŔƣŔĦċũШfůƓƖĲŊŰċƣŔŸŰШŸŉШÂŸũǃĲƣőǃũĲŰĲШÑĲƖĲƓőƣőċũċƣĲШƽŔƣőШéċƖŔŸƨƚШ
§ƖŊċŰŔĦШ~ŔĦƖŸƽċƻĲШÉƨƚĦĲƓƣŸƖƚШ 
 

ÂŸũǃĲƣőǃũĲŰĲШÑĲƖĲƓőƣőċũċƣĲШы ůŸƖƓőŸƨƚШ]ƖċĬĲШ[ŔũůЯШΜЮΞШůůШƣőŔĦťŰĲƚƚЯШ~ƽШӀШΠΣЯΞΜΦШŊоůŸũЯШ

]ŸŸĬŉĲũũŸƽШ9ċůĤƖŔĬŊĲЯШcƨŰƣŔŰŊĬŸŰЯШÖuьЯШEƣőǃũĲŰĲШ]ũǃĦŸũШыΦΦЮΦШӖШÅĲċŊĲŰƣШÂũƨƚҀЯШÉŔŊůċр

ũĬƖŔĦőЯШÉƣЮШxŸƨŔƚЯШÖÉ ьЯШΝЯΣрcĲǂċŰĲĬŔŸũШыÉŔŊůċр ũĬƖŔĦőьЯШÑĲƖĲƓőƣőċũŔĦШ ĦŔĬШыÉŔŊůċр ũĬƖŔĦőьЯШ

7ŔƚыΞрcǃĬƖŸǂǃĲƣőǃũьШƣĲƖĲƓőƣőċũċƣĲШыÉŔŊůċр ũĬƖŔĦőьЯШ9ċƖĤŸŰШ?ŔŸǂŔĬĲШы ŔƖШÂƖŸĬƨĦƣƚЯШÉ9[ШŊƖċĬĲШΡЮΡЯШ

ΦΦЮΦΦΦΡӖьЮШ ũũШƽĲƖĲШƨƚĲĬШċƚШƖĲĦĲŔƻĲĬЮ 

  

 



см 
 

ΞЮΞЮΞШ~ŔĦƖŸƽċƻĲШÂǃƖŸũǃƚŔƚШŸŉШÂŸũǃĲƣőǃũĲŰĲШÑĲƖĲƓőƣőċũċƣĲШ 
 

ÂŸũǃĲƣőǃũĲŰĲШÑĲƖĲƓőƣőċũċƣĲШы ůŸƖƓőŸƨƚШ]ƖċĬĲЯШΜЮΞШůůШƣőŔĦťŰĲƚƚЯШ~ƽШӀШΠΣЯΞΜΦШŊоůŸũЯШ

]ŸŸĬŉĲũũŸƽШ9ċůĤƖŔĬŊĲьШċŰĬШEƣőǃũĲŰĲШ]ũǃĦŸũШыΦΦЮΦШӖШÅĲċŊĲŰƣШÂũƨƚҀЯШÉŔŊůċр ũĬƖŔĦőЯШÉƣЮШxŸƨŔƚЯШ

ÖÉ ьЯШƽĲƖĲШƨƚĲĬШŔŰШƣőĲШƓǃƖŸũǃƚŔƚШŸŉШƨŰůŸĬŔǯĲĬШÂEÑШċŰĬШÂEÑШůŸĬŔǯĲĬШĤǃШŔůƓƖĲŊŰċƣŔŸŰШƽŔƣőШ

ĲƣőǃũĲŰĲШŊũǃĦŸũШŔŰШċШƚƨƓĲƖĦƖŔƣŔĦċũШĦċƖĤŸŰШĬŔŸǂŔĬĲШůĲĬŔƨůЮШ7ŸƣőШƽĲƖĲШƨƚĲĬШċƚШƖĲĦĲŔƻĲĬЮШ 

ΞЮΞЮΟШ9őĲůŔĦċũШ?ĲƓŸũǃůĲƖŔƚċƣŔŸŰƚШ 
 

ÂŸũǃĲƣőǃũĲŰĲШÑĲƖĲƓőƣőċũċƣĲШы ůŸƖƓőŸƨƚШ]ƖċĬĲШ[ŔũůЯШΜЮΞШůůШƣőŔĦťŰĲƚƚЯШ~ƽШӀШΠΣЯΞΜΦШŊоůŸũЯШ

]ŸŸĬŉĲũũŸƽШ9ċůĤƖŔĬŊĲЯШcƨŰƣŔŰŊĬŸŰЯШÖuьЯШ~ĲƣőċŰŸũШыΦΦЮΦШӖШ ŰċũǃƣŔĦċũШÅĲċŊĲŰƣШ]ƖċĬĲЯШ[ŔƚőĲƖШ

ÉĦŔĲŰƣŔǯĦЯШxŸƨŊőĤŸƖŸƨŊőЯШÖuьЯШ9ċƖĤŸŰШ?ŔŸǂŔĬĲШы ŔƖШÂƖŸĬƨĦƣƚЯШÉ9[ШŊƖċĬĲШΡЮΡЯШΦΦЮΦΦΦΡӖьЮШċŰĬШ

ΝЯΡЯΤрÑƖŔċǍċĤŔĦǃĦũŸШΠЮΠЮΜШ?ĲĦрΡрEŰĲШыΦΥӖЯШÉŔŊůċр ũĬƖŔĦőЯШÉƣЮШxŸƨŔƚЯШÖÉ ьШƽĲƖĲШċũũШƨƚĲĬШċƚШ

ƖĲĦĲŔƻĲĬЮШ 

ΞЮΟШÉƨƓĲƖĦƖŔƣŔĦċũШEǂƓĲƖŔůĲŰƣƚШ 
 

ΞЮΟЮΝШ?ŸƨĤũĲрEŰĬĲĬШcŔŊőрÂƖĲƚƚƨƖĲШéŔĲƽШ9Ĳũũ 
 
ÑŸШƻŔƚŔĤũǃШŸĤƚĲƖƻĲШƣőĲШƚŸũƨĤŔũŔƣǃШŸŉШƻċƖŔŸƨƚШŸƖŊċŰŔĦШĦŸůƓŸƨŰĬƚШŔŰШƚĦ9§ΞШċШǯǂĲĬШƻŸũƨůĲШƻŔĲƽШĦĲũũШ

ыΝΜΜШůũьШƽċƚШĲůƓũŸǃĲĬЯШƽŔƣőШċШůċǂŔůƨůШƽŸƖťŔŰŊШƓƖĲƚƚƨƖĲШŸŉШΟΜΜШĤċƖШċŰĬШċШůċǂŔůƨůШƽŸƖťŔŰŊШ

ƣĲůƓĲƖċƣƨƖĲШŸŉШΝΡΜ9҄Шы[ŔŊШΞЮΝьЮШÑőĲШƻŔĲƽШĦĲũũШĦŸŰƣċŔŰƚШƣƽŸШƚċƓƓőŔƖĲШƽŔŰĬŸƽƚШċƣШĲŔƣőĲƖШĲŰĬШŸŉШŔƣƚШ

ĤŸĬǃЯШƣőƖŸƨŊőШƽőŔĦőШũŔŊőƣШĦċŰШĤĲШƚőŸŰĲЯШċũũŸƽŔŰŊШƓőċƚĲШĤĲőċƻŔŸƨƖШŔŰШƚƨƓĲƖĦƖŔƣŔĦċũШĦċƖĤŸŰШ

ĬŔŸǂŔĬĲШƚŸũƨƣŔŸŰƚШƣŸШĤĲШŸĤƚĲƖƻĲĬЮШÑőĲШƽŔŰĬŸƽƚШċƖĲШƚĲĦƨƖĲĬШŔŰШƓũċĦĲШĤǃШE?Â~Ш§рƖŔŰŊƚШƓũċĦĲĬШ

ċƖŸƨŰĬШƣőĲŔƖШĦŔƖĦƨůŉĲƖĲŰĦĲШĤĲŉŸƖĲШƣőĲǃШċƖĲШƚũŸƣƣĲĬШŔŰƚŔĬĲШƣőĲШĬĲƣċĦőċĤũĲШőŸũĬĲƖƚЮШ 

ÑőĲƚĲШĬĲƣċĦőċĤũĲШƽŔŰĬŸƽШőŸũĬĲƖƚШċƖĲШƚĲĦƨƖĲĬШƣŸШƣőĲШůċŔŰШĤŸĬǃШŸŉШƣőĲШƻŔĲƽШĦĲũũШĤǃШĦũċůƓШƽőŔĦőШ

ŔƚШőċŰĬрƣŔŊőƣĲŰĲĬШċƖŸƨŰĬШƣőĲШĦŸůƓŸŰĲŰƣƚШƽŔƣőШƣőĲШƖĲƻĲƖƚĲШĲŰĬШŸŉШċШƚƣċŔŰũĲƚƚрƚƣĲĲũШťĲǃЮШÑőŔƚШťĲǃШ

ŔƚШƚĦƖĲƽĲĬШŔŰƣŸШƣőĲШůċŔŰШĤŸĬǃШĤĲŉŸƖĲШċŰĬШĲǂƓĲƖŔůĲŰƣШƣŸШĦŸůƓũĲƣĲШƣőĲШƚĲċũЮШ9ċƖĤŸŰШĬŔŸǂŔĬĲШŔƚШ

ƣƖċŰƚƓŸƖƣĲĬШƣŸШċŰĬШŉƖŸůШƣőĲШƻŔĲƽШĦĲũũШƻŔċШőŔŊőрƓƖĲƚƚƨƖĲШƚƣĲĲũШƓŔƓŔŰŊШыΝоΥƣőШŸƖШΝоΝΣƣőШŸŉШċŰШŔŰĦőШ



сн 
 

ĬŔċůĲƣĲƖьШƓƨƖĦőċƚĲĬШŉƖŸůШÉƽċŊĲũŸťҀЯШƣőĲШǰŸƽШŸŉШƽőŔĦőШŔƚШĦŸŰƣƖŸũũĲĬШĤǃШƣőĲШŸƓĲŰŔŰŊШċŰĬШĦũŸƚŔŰŊШ

ŸŉШcŔÂШƣċƓƚШƓƨƖĦőċƚĲĬШŉƖŸůШÉƣċǭŸƖĬƚőŔƖĲШcǃĬƖċƨũŔĦƚҀЮШÑőĲШƻŔĲƽШĦĲũũШĤŸĬǃШŔƣƚĲũŉШƽċƚШĬĲƻĲũŸƓĲĬШŔŰШ

őŸƨƚĲШċƣШƣőĲШÖŰŔƻĲƖƚŔƣǃШŸŉШ ŸƣƣŔŰŊőċůШы[ŔŊЮШΞЮΞьЮ 
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со 
 

ΞЮΟЮΞШcŔŊőШÂƖĲƚƚƨƖĲШ ƨƣŸĦũċƻĲƚШШ 

 
ũũШƚƨƓĲƖĦƖŔƣŔĦċũШŔůƓƖĲŊŰċƣŔŸŰШċŰĬШĬĲƓŸũǃůĲƖŔƚċƣŔŸŰШĲǂƓĲƖŔůĲŰƣШƽĲƖĲШƨŰĬĲƖƣċťĲŰШŔŰШĤĲƚƓŸťĲШ

őŔŊőрƓƖĲƚƚƨƖĲШċƨƣŸĦũċƻĲƚЯШƽőŔĦőШƽĲƖĲШĬĲƻĲũŸƓĲĬШŔŰрőŸƨƚĲШċƣШƣőĲШÖŰŔƻĲƖƚŔƣǃШŸŉШ ŸƣƣŔŰŊőċůЮШÑőĲШ

ůċǂŔůƨůШƽŸƖťŔŰŊШƣĲůƓĲƖċƣƨƖĲШŸŉШƣőĲƚĲƚШċƨƣŸĦũċƻĲƚШŔƚШΟΜΜШĤċƖЯШƽőŔũƚƣШƣőĲШůċǂŔůƨůШƽŸƖťŔŰŊШ

ƣĲůƓĲƖċƣƨƖĲШŔƚШĬĲƓĲŰĬĲŰƣШŸŰШƣőĲШƣǃƓĲШŸŉШ§рƖŔŰŊШƨƚĲĬаШΝΡΜ9҄ШŸƖШΟΞΜ9҄ШŉŸƖШEƣőǃũĲŰĲШÂƖŸƓǃũĲŰĲШ

?ŔĲŰĲШ~ŸŰŸůĲƖШыEÂ?~ьШŸƖШuċũƖĲǍҀШƖĲƚƓĲĦƣŔƻĲũǃШы[ŔŊШΞЮΟьЮШ 

ÑőĲƚĲШ§рƖŔŰŊƚШċƖĲШƨƚĲĬШƣŸШŢŸŔŰШƣőĲШőĲċĬШċŰĬШĤċƚĲШŸŉШƣőĲШċƨƣŸĦũċƻĲШƣŸŊĲƣőĲƖШŔŰШċŰШċŔƖƣŔŊőƣШƚĲċũЯШ

ƚƨƓƓŸƖƣĲĬШĤǃШċШĦũċůƓШƽőŔĦőШŔƚШőċŰĬрƣŔŊőƣĲŰĲĬШċƖŸƨŰĬШƣőĲШƣƽŸШĦŸůƓŸŰĲŰƣƚШƽŔƣőШƣőĲШƖĲƻĲƖƚĲШ

ĲŰĬШŸŉШċШƚƣċŔŰũĲƚƚрƚƣĲĲũШťĲǃЮШÑőŔƚШťĲǃШŔƚШƣőĲŰШƚĦƖĲƽĲĬШŔŰƣŸШƣőĲШőĲċĬШĤĲŉŸƖĲШċŰĬШĲǂƓĲƖŔůĲŰƣШƣŸШ

ĦŸůƓũĲƣĲШƣőĲШƚĲċũЮШШ9ċƖĤŸŰШĬŔŸǂŔĬĲШŔƚШƣƖċŰƚƓŸƖƣĲĬШƣŸШċŰĬШŉƖŸůШƣőĲШċƨƣŸĦũċƻĲШƣőƖŸƨŊőШőŔŊőр

ƓƖĲƚƚƨƖĲШƚƣĲĲũШƓŔƓŔŰŊШыΝоΥƣőШŸƖШΝоΝΣƣőШŸŉШċŰШŔŰĦőШĬŔċůĲƣĲƖьШƓƨƖĦőċƚĲĬШŉƖŸůШÉƽċŊĲũŸťҀЯШƣőĲШǰŸƽШŸŉШ

ƽőŔĦőШŔƚШĦŸŰƣƖŸũũĲĬШĤǃШƣőĲШŸƓĲŰŔŰŊШċŰĬШĦũŸƚŔŰŊШŸŉШcŔÂШƣċƓƚШƓƨƖĦőċƚĲĬШŉƖŸůШÉƣċǭŸƖĬƚőŔƖĲШ

cǃĬƖċƨũŔĦƚҀШы[ŔŊЮШΞЮΠьЮШ 
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ΞЮΠШ?ŔĲũĲĦƣƖŔĦШÂƖŸƓĲƖƣǃШ~ĲċƚƨƖĲůĲŰƣƚ 
 

ΞЮΠЮΝШcĲċƣШċŰĬШcŸũĬШ9ċƻŔƣǃШÂĲƖƣƨƖĤċƣŔŸŰ 
 
ШĦċƻŔƣǃШƓĲƖƣƨƖĤċƣŔŸŰШůĲƣőŸĬШƽċƚШƨƚĲĬШŔŰШƽőŔĦőШċШƚċůƓũĲШƽċƚШƓũċĦĲĬШŔŰШċШƕƨċƖƣǍШƣƨĤĲШыΠШůůШ

ŔŰƣĲƖŰċũШĬŔċůĲƣĲƖьЯШƽőŔĦőШƽċƚШůŸƨŰƣĲĬШƚƨĦőШƣőċƣШŔƣШĦŸƨũĬШĤĲШůŸƻĲĬШĤĲƣƽĲĲŰШċШƣĲůƓĲƖċƣƨƖĲр

ĦŸŰƣƖŸũũĲĬШŉƨƖŰċĦĲШċŰĬШċШĦǃũŔŰĬƖŔĦċũШÑEШĦċƻŔƣǃШƽŔƣőШƖĲƚŸŰċŰƣШŉƖĲƕƨĲŰĦŔĲƚШƚƓċŰŰŔŰŊШŉƖŸůШΠΜΜШƣŸШ

ΟΜΜΜШ~cǍШы[ŔŊЮШΞЮΡьШы[ŔŊЮШΞЮΣьЮШÉċůƓũĲƚШƽĲƖĲШőĲũĬШŔŰШƣőĲШŉƨƖŰċĦĲШŉŸƖШċƣШũĲċƚƣШΡШůŔŰƨƣĲƚШƣŸШċĦőŔĲƻĲШ

ƣőĲƖůċũШĲƕƨŔũŔĤƖŔƨůШĤĲŉŸƖĲШĤĲŔŰŊШůŸƻĲĬШŔŰƣŸШƣőĲШĦċƻŔƣǃШƨƚŔŰŊШċШƚƣĲƓрůŸƣŸƖЯШƽőĲƖĲШƣőĲШŉƖĲƕƨĲŰĦǃШ

ƚőŔŉƣШċŰĬШƕƨċũŔƣǃШŉċĦƣŸƖШƽĲƖĲШůĲċƚƨƖĲĬШƨƚŔŰŊШċШƻĲĦƣŸƖШŰĲƣƽŸƖťШċŰċũǃƚĲƖЮШÑőĲШƚċůƓũĲШƽċƚШƣőĲŰШ

ƖĲƣƨƖŰĲĬШƣŸШƣőĲШŉƨƖŰċĦĲЯШċŰĬШƣőĲШƚĲƕƨĲŰƣŔċũШőĲċƣрőŸũĬрůĲċƚƨƖĲШƓƖŸĦĲƚƚШƽċƚШƖĲƓĲċƣĲĬШŉŸƖШƣőĲШ

ƖĲƕƨŔƖĲĬШƣĲůƓĲƖċƣƨƖĲШƖċŰŊĲШтШƣǃƓŔĦċũũǃШƖŸŸůШƣĲůƓĲƖċƣƨƖĲШƣŸШΟΠΜ9҄ШŉŸƖШƓŸũǃĲƣőǃũĲŰĲШ

ƣĲƖĲƓőƣőċũċƣĲЮШÑőĲШůċǂŔůƨůШƣĲůƓĲƖċƣƨƖĲШŉŸƖШƻċƖŔŸƨƚШŸƖŊċŰŔĦШƚƨƚĦĲƓƣŸƖШĦċŰĬŔĬċƣĲƚШƽċƚШ

ĬŔĦƣċƣĲĬШĤǃШƣőĲŔƖШĤŸŔũŔŰŊШŸƖШƚƨĤũŔůċƣŔŸŰШƓŸŔŰƣƚЮШ 



ср 
 

 

[ŔŊƨƖĲЮΥдΨЮшЮfůċŊĲЮŸŉЮƣőĲЮőĲċƣцċŰĬцőŸũĬЮĦċƻŔƣǃЮƓĲƖƣƨƖĤċƣŔŸŰЮƚĲƣцƨƓд 

 

 

[ŔŊƨƖĲЮΥдΩЮшЮxŔŰĲЮĬŔċŊƖċůЮŔũũƨƚƣƖċƣŔŰŊЮƣőĲЮőĲċƣцċŰĬцőŸũĬЮĦċƻŔƣǃЮƓĲƖƣƨƖĤċƣŔŸŰЮƚĲƣцƨƓд 

 

 



сс 
 

ΞЮΠЮΞШÉŔůƨũƣċŰĲŸƨƚШcĲċƣŔŰŊШċŰĬШ~ĲċƚƨƖĲůĲŰƣ 
 
ÑőĲШƚǃƚƣĲůШĦŸŰƚŔƚƣƚШŸŉШċШĦǃũŔŰĬƖŔĦċũШůŔĦƖŸƽċƻĲШĦċƻŔƣǃШƽőĲƖĲШΞШĬŔǭĲƖĲŰƣШƖĲƚŸŰċŰƣШůŸĬĲƚШĦŸр

ĲǂŔƚƣШċƣШƣőĲШƚċůĲШƣŔůĲШы[ŔŊЮШΞЮΤьШы[ŔŊЮШΞЮΥьЮШ~ŸĬĲШÑEΝΝΝШŔƚШƨƚĲĬШŉŸƖШůŔĦƖŸƽċƻĲШőĲċƣŔŰŊШƽŔƣőШ

ŔŰĦŔĬĲŰƣШƓŸƽĲƖШƨƓШƣŸШΝΜΜШìШċŰĬШĲũĲĦƣƖŸŰŔĦċũũǃШĦŸŰƣƖŸũũĲĬШƣŸШĤĲШċƓƓũŔĲĬШĬĲƓĲŰĬŔŰŊШŸŰШƣőĲШ

őĲċƣŔŰŊШƚũŸƓĲШƖĲƕƨŔƖĲĬЮШÑőŔƚШůŸĬĲШőċƚШċШůċǂŔůƨůШĲũĲĦƣƖŔĦШǯĲũĬШŔŰШƣőĲШĦĲŰƣƖĲЯШƽőŔĦőШ

ĦŸƖƖĲƚƓŸŰĬƚШƣŸШƣőĲШƚċůƓũĲШƓŸƚŔƣŔŸŰЮШÑőĲШÑ~ΜΝΜШƖĲƚŸŰċŰƣШůŸĬĲШĦŸĲǂŔƚƣƚШŔŰШƣőĲШƚċůĲШĦċƻŔƣǃЯШċŰĬШ

ƣőŔƚШŔƚШƨƚĲĬШƣŸШůĲċƚƨƖĲШƣőĲШĦőċŰŊĲƚШŸŉШƣőĲШƖĲƚŸŰċŰƣШŉƖĲƕƨĲŰĦǃШƣŸШůĲċƚƨƖĲШƣőĲШƚċůƓũĲШ

ƓĲƖůŔƣƣŔƻŔƣǃЮШ7ŸƣőШůŸĬĲƚШĦŸĲǂŔƚƣШŔŰШƣőĲШƚċůĲШĦċƻŔƣǃШĤƨƣШċƖĲШĬĲрĦŸƨƓũĲĬШƽŔƣőШċŰШĲǂĦŔƣċƣŔŸŰШ

ƚƣƖċƣĲŊǃШƣőċƣШŊƨċƖċŰƣĲĲƚШƣőċƣШƣőĲШőĲċƣŔŰŊШůŸĬĲШĬŸĲƚШŰŸƣШŔŰƣĲƖŉĲƖĲШŔŰШƣőĲШƓĲƖůŔƣƣŔƻŔƣǃШůĲċƚƨƖŔŰŊШ

ůŸĬĲЮШìŔƣőШƣőŔƚШƚƣƖċƣĲŊǃЯШƚŔůƨũƣċŰĲŸƨƚШőĲċƣŔŰŊШċŰĬШĬŔĲũĲĦƣƖŔĦШĦőċƖċĦƣĲƖŔƚċƣŔŸŰШĦċŰШĤĲШĬŸŰĲЯШ

ĲŰƚƨƖŔŰŊШƣőċƣШƣőĲШƚċůƓũĲШŔƚШŸŰũǃШőĲċƣĲĬШĤǃШůŔĦƖŸƽċƻĲШĲŰĲƖŊǃЮ 

 

[ŔŊƨƖĲЮΥдΪЮцЮfůċŊĲЮŸŉЮƣőĲЮƚŔůƨũƣċŰĲŸƨƚЮőĲċƣŔŰŊЮċŰĬЮůĲċƚƨƖĲůĲŰƣЮĬŔĲũĲĦƣƖŔĦЮƚĲƣцƨƓдЮΤжЮ9ċƻŔƣǃеЮΥжЮÄƨċƖƣǍЮÑƨĤĲеЮΦжЮfÅЮ
ÂǃƖŸůĲƣĲƖеЮΧжЮ~ŔĦƖŸƽċƻĲЮÉŸƨƖĦĲеЮΨжЮéŔĬĲŸЮ9ċůĲƖċеЮΩжЮ9ŸůƓƨƣĲƖдЮ?ŔĲũĲĦƣƖŔĦЮƓƖŸĤĲЮŔƚЮĬŔƖĲĦƣũǃЮƨŰĬĲƖŰĲċƣőЮƣőĲЮĦċƻŔƣǃЮ
ċŰĬЮĦċŰŰŸƣЮĤĲЮƓŔĦƣƨƖĲĬдЮЮ 
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ст 
 

 

 

CƛƎǳǊŜ нΦу ς [ƛƴŜ ŘƛŀƎǊŀƳ ƛƭƭǳǎǘǊŀǝƴƎ ǘƘŜ ǎƛƳǳƭǘŀƴŜƻǳǎ ƘŜŀǝƴƎ ŀƴŘ ƳŜŀǎǳǊŜƳŜƴǘ ŘƛŜƭŜŎǘǊƛŎ ǎŜǘπǳǇΦ 

 

ΞЮΠЮΟШ9ŸċǂŔċũШÂƖŸĤĲШ 
 
ŰШ ŊŔũĲŰƣШΥΡΜΤΜEШőŔŊőШƣĲůƓĲƖċƣƨƖĲШĦŸċǂŔċũШƓƖŸĤĲШƽċƚШŔŰƚĲƖƣĲĬШŔŰƣŸШċШƚċůƓũĲШŸŉШƻċƖŔŸƨƚШũŔƕƨŔĬШ

ŸƖŊċŰŔĦШƚƨƚĦĲƓƣŸƖШĦċŰĬŔĬċƣĲƚШƣŸШůĲċƚƨƖĲШƣőĲŔƖШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШċĦƖŸƚƚШċШŉƖĲƕƨĲŰĦǃШƖċŰŊĲШŸŉШ

ΡΜΜШ~cǍШƣŸШΞΜШ]cǍЯШĤǃШĬĲƣĲƖůŔŰŔŰŊШƣőĲШċůƓũŔƣƨĬĲШċŰĬШƣőĲШƓőċƚĲШŸŉШƣőĲШƖĲǰĲĦƣĲĬШƚŔŊŰċũШŉƖŸůШƣőĲШ

ƚċůƓũĲЮШы[ŔŊЮШΞЮΦьШÉċůƓũĲƚШƽĲƖĲШőĲċƣĲĬШĦŸŰƻĲŰƣŔŸŰċũũǃШƣŸШċШƣċƖŊĲƣШƣĲůƓĲƖċƣƨƖĲШŔŰĦƖĲůĲŰƣċũũǃЯШċƣШ

ƽőŔĦőШƣőĲШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШƽĲƖĲШůĲċƚƨƖĲĬШĤǃШƣőĲШƓƖŸĤĲЮШÑőŔƚШƽċƚШƖĲƓĲċƣĲĬШƨŰƣŔũШƣőĲШĬĲƚŔƖĲĬШ

ƣĲůƓĲƖċƣƨƖĲШƖċŰŊĲШőċĬШĤĲĲŰШĦŸƻĲƖĲĬЮШÑőĲШůċǂŔůƨůШƣĲůƓĲƖċƣƨƖĲШƣőĲШŸƖŊċŰŔĦШƚƨƚĦĲƓƣŸƖШ

ĦċŰĬŔĬċƣĲƚШƽĲƖĲШőĲċƣĲĬШƣŸШƽċƚШĬŔĦƣċƣĲĬШĤǃШƣőĲŔƖШĤŸŔũŔŰŊШƓŸŔŰƣƚЮШ 

 

 

CƛƎǳǊŜ нΦф ς [ƛƴŜ ŘƛŀƎǊŀƳ ƛƭƭǳǎǘǊŀǝƴƎ ǘƘŜ ŎƻŀȄƛŀƭ ǇǊƻōŜ ǎŜǘπǳǇΦ  

 



су 
 

ΞЮΡШ~ŔĦƖŸƽċƻĲШÂǃƖŸũǃƚŔƚШ 
 

/ŀǾƛǘȅ /ƻƴŬƎǳǊŀǝƻƴ ŀƴŘ tǊƻŎŜǎǎ aƻƴƛǘƻǊƛƴƎ  

ÑőĲШůŔĦƖŸƽċƻĲШƓŸƽĲƖШыΜЮΥΜШтШΝЮΣΜШťìьШƽċƚШƓƖŸƻŔĬĲĬШĤǃШċШΞЮΜШťìШÉċŔƖĲůШŊĲŰĲƖċƣŸƖШыΞЮΠΡШ]cǍьЮШШ

ÑőĲШůŔĦƖŸƽċƻĲШƓŸƽĲƖШƽċƚШĬŔƖĲĦƣĲĬШƣŸШĦċƻŔƣǃШƣőƖŸƨŊőШìÅΠΟΜШƽċƻĲŊƨŔĬĲƚЮШ 

ШƣőƖĲĲрƚƣƨĤШc§~EÅШċƨƣŸƣƨŰĲƖШыfÉ~ШΞΠΡΜШ~cǍьШƽċƚШċƣƣċĦőĲĬШƣŸШƣőĲШƽċƻĲŊƨŔĬĲШŉŸƖШƓŸƽĲƖШ

ƖĲĦŸƖĬŔŰŊЮШÑőĲШc§~EÅШůĲċƚƨƖĲƚШƣőĲШůċŊŰŔƣƨĬĲШċŰĬШƓőċƚĲШŸŉШƣőĲШƖĲǰĲĦƣĲĬШůŔĦƖŸƽċƻĲƚЯШŔŰШ

ċĬĬŔƣŔŸŰШƣŸШƣőĲШƓŸƽĲƖШċŰĬШŉƖĲƕƨĲŰĦǃЯШċŰĬШƨƚĲƚШƣőŔƚШĬċƣċШƣŸШċĬŢƨƚƣШƣőĲШƚƣƨĤШƓŸƚŔƣŔŸŰШŉŸƖШ

ŔůƓĲĬċŰĦĲШůċƣĦőŔŰŊЯШůŔŰŔůŔƚŔŰŊШƣőĲШƖĲǰĲĦƣĲĬШƓŸƽĲƖЮШÑőŔƚШƣƨŰĲƖШƽċƚШĦŸŰŰĲĦƣĲĬШƣŸШċШĦŸůƓƨƣĲƖШ

ƽŔƣőШc§~EÅШƚŸŉƣƽċƖĲШƣŸШĦŸŰƣƖŸũШƣőĲШƣƨŰĲƖШċŰĬШƖĲĦŸƖĬШƣőĲШŔŰĦŔĬĲŰƣЯШċĤƚŸƖĤĲĬШċŰĬШƖĲǰĲĦƣĲĬШ

ƓŸƽĲƖШƖĲƚƨũƣƚЮШÑőĲШƣƨŰĲƖШƽċƚШƖƨŰШŔŰШċƨƣŸƣƨŰĲШůŸĬĲШĬƨƖŔŰŊШċũũШĲǂƓĲƖŔůĲŰƣƚЮШ 

ÂǃƖŸũǃƚŔƚШĲǂƓĲƖŔůĲŰƣƚШƣŸŸťШƓũċĦĲШŔŰШċШƕƨċƖƣǍШƣƨĤĲШƽŔƣőŔŰШċШƚŔŰŊũĲрůŸĬĲШĦċƻŔƣǃШƓũċĦĲĬШĤĲƣƽĲĲŰШ

ƣőĲШĲŰĬШŸŉШƣőĲШƽċƻĲŊƨŔĬĲƚШċŰĬШċШƚũŔĬŔŰŊШƚőŸƖƣЮШÑőĲШƚũŔĬŔŰŊШƚőŸƖƣШƽċƚШƚĲƣШƣŸШċШũĲŰŊƣőШŸŉШΝΝΜШůůШƣŸШ

ƓũċĦĲШƣőĲШůŔĦƖŸƽċƻĲШőŸƣƚƓŸƣШŔŰШƣőĲШůŔĬĬũĲШŸŉШƣőĲШĦċƻŔƣǃЮШ 

ÑőĲШƣĲůƓĲƖċƣƨƖĲШƽċƚШƖĲĦŸƖĬĲĬШċƣШƣőĲШŔŰƣĲƖŔŸƖШƽċũũШŸŉШƣőĲШƚċůƓũĲШĤǃШċШ9ÑШΟ~cΝШÉ[ШfÅШƓǃƖŸůĲƣĲƖШ

ыΝΡΜШрΝΜΜΜ҄9ьЮШÑőĲШŸƻĲƖőĲċĬШƣĲůƓĲƖċƣƨƖĲШƽċƚШƖĲĦŸƖĬĲĬШĤǃШċШuрƣǃƓĲШƣőĲƖůŸĦŸƨƓũĲШŔŰƚĲƖƣĲĬШŔŰƣŸШ

ƣőĲШƣŸƓШŸŉШƣőĲШƕƨċƖƣǍШƣƨĤĲШƣőƖŸƨŊőШċШƚŔũŔĦŸŰĲШƚƨĤċШƚĲċũШċŰĬШƣőĲШĬċƣċШƽċƚШũŸŊŊĲĬШŸŰШċШxċƚĦċƖШExр

ÖÉ7рÑ9рx9?ШÑĲůƓĲƖċƣƨƖĲШ?ċƣċШxŸŊŊĲƖЮШÑőĲШƓǃƖŸũǃƚŔƚШƽċƚШƻŔƚƨċũũǃШůŸŰŔƣŸƖĲĬШĤǃШċШ~ŔĦƖŸƚŸŉƣШ

cΡ?рΜΜΜΝΠШxŔŉĲ9ċůШ9ŔŰĲůċШìĲĤĦċůЮ 

ÑőĲШĦŸŰĬŔƣŔŸŰƚШŸŉШƣőĲШƓǃƖŸũǃƚŔƚШƖŔŊЯШċŰĬШƖĲĦŸƻĲƖǃШŸŉШƣőĲШƓǃƖŸũǃƚŔƚШƓƖŸĬƨĦƣƚЯШĬŔǭĲƖĲĬШĤĲƣƽĲĲŰШ

ƓǃƖŸũǃƚŔƚШŸŉШƨŰůŸĬŔǯĲĬШÂEÑЯШċŰĬШÂEÑШƣőċƣШőċĬШĤĲĲŰШŔůƓƖĲŊŰċƣĲĬШƽŔƣőШĲƣőǃũĲŰĲШŊũǃĦŸũЮ 

 

 

 



сф 
 

tǊƻŘǳŎǘ /ƻƭƭŜŎǝƻƴΥ tȅǊƻƭȅǎƛǎ ƻŦ ¦ƴƳƻŘƛŬŜŘ t9¢ 

ÂƖŸĬƨĦƣШƽċƚШĦŸũũĲĦƣĲĬШĤǃШƣƽŸШĦŸũĬШƣƖċƓƚШŔŰШŔĦĲЮШÑőĲШƚǃƚƣĲůШƽċƚШƓƨƖŊĲĬШƽŔƣőШŰŔƣƖŸŊĲŰШŉŸƖШΝΡШ

ůŔŰƨƣĲƚШċƣШΝΜΜШĦĦоůŔŰШĤĲŉŸƖĲШƓǃƖŸũǃƚŔƚШƣŸШƖĲůŸƻĲШŸǂǃŊĲŰШƽőŔĦőШƽċƚШůċŔŰƣċŔŰĲĬШƣőƖŸƨŊőŸƨƣШƣőĲШ

ĲǂƓĲƖŔůĲŰƣЮШÑőĲШůŔĦƖŸƽċƻĲШƽċƚШƣƨƖŰĲĬШŸŰШŸŰĦĲШΝΡШůŔŰƨƣĲƚШőċĬШĲũċƓƚĲĬШы[ŔŊЮШΞЮΝΜьЮШ 

 

CƛƎǳǊŜ нΦмл ς [ƛƴŜ ŘƛŀƎǊŀƳ ƛƭƭǳǎǘǊŀǝƴƎ ǘƘŜ ǎŜǘπǳǇ ŦƻǊ ƳƛŎǊƻǿŀǾŜ ǇȅǊƻƭȅǎƛǎ ƻŦ ǳƴƳƻŘƛŬŜŘ t9¢Φ  

tǊƻŘǳŎǘ /ƻƭƭŜŎǝƻƴΥ tȅǊƻƭȅǎƛǎ ƻŦ LƳǇǊŜƎƴŀǘŜŘ t9¢ 

ÂƖŸĬƨĦƣШƽċƚШĦŸũũĲĦƣĲĬШĤǃШŸŰĲШĦŸũĬШƣƖċƓШŔŰШŔĦĲШċŰĬШċШƚĲĦŸŰĬШĦŸũĬШƣƖċƓШĦŸŰƣċŔŰŔŰŊШċШũŔůĲƽċƣĲƖШ

ƚŸũƨƣŔŸŰЮШÑőĲШƚǃƚƣĲůШƽċƚШƓƨƖŊĲĬШƽŔƣőШŰŔƣƖŸŊĲŰШŉŸƖШΝΡШůŔŰƨƣĲƚШċƣШΝΜΜШĦĦоůŔŰШĤĲŉŸƖĲШƓǃƖŸũǃƚŔƚШƣŸШ

ƖĲůŸƻĲШŸǂǃŊĲŰШƽőŔĦőШƽċƚШůċŔŰƣċŔŰĲĬШƣőƖŸƨŊőŸƨƣШƣőĲШĲǂƓĲƖŔůĲŰƣЮШfŰƣĲƖŰċũШƓƖĲƚƚƨƖĲШƽċƚШ

ƖĲĬƨĦĲĬШыΠΡΜШůĤċƖьШƣŸШċŔĬШƓƖŸĬƨĦƣШƣƖċŰƚƓŸƖƣШĤǃШċШƻċĦƨƨůШƓƨůƓШŸƓĲƖċƣĲĬШƽŔƣőШċШ9é9ШΟΜΜΜШ

ƻċĦƨƨůШĦŸŰƣƖŸũũĲƖЮШÑőĲШĲǂƣĲƖŰċũШƽċũũШŸŉШƣőĲШƕƨċƖƣǍШƖĲċĦƣŸƖЯШċŰĬШƣőĲШŸƻĲƖőĲċĬШĤŸƖŸƚŔũŔĦċƣĲШ

ŊũċƚƚƽċƖĲШƽċƚШőĲċƣĲĬШƣŸШΝΞΜШ҄9ЯШƣŸШƓƖĲƻĲŰƣШƓƖĲůċƣƨƖĲШĦŸŰĬĲŰƚċƣŔŸŰШŸŉШƓǃƖŸũǃƚŔƚШŉƨůĲƚШŔŰШƣőĲШ

ƕƨċƖƣǍШƣƨĤĲШƚĲĲŰШŔŰШƓǃƖŸũǃƚŔƚШŸŉШƨŰůŸĬŔǯĲĬШÂEÑЯШĤǃШcÑìÑΜΡΝрΜΜΞШ§ůĲŊċШƚŔũŔĦŸŰĲШőĲċƣŔŰŊШƣċƓĲШ

ċƚШůŸŰŔƣŸƖĲĬШĤǃШƣőĲШŸƻĲƖőĲċĬШuрƣǃƓĲШƣőĲƖůŸůĲƣĲƖШċŰĬШƣőĲШxċƚĦċƖШExрÖÉ7рÑ9рx9?ШÑĲůƓĲƖċƣƨƖĲШ

?ċƣċШxŸŊŊĲƖШы[ŔŊЮШΞЮΝΝьЮШ 



тл 
 

 

CƛƎǳǊŜ мΦмм ς [ƛƴŜ ŘƛŀƎǊŀƳ ƛƭƭǳǎǘǊŀǝƴƎ ǘƘŜ ǎŜǘπǳǇ ŦƻǊ ƳƛŎǊƻǿŀǾŜ ǇȅǊƻƭȅǎƛǎ ƻŦ t9¢ ƛƳǇǊŜƎƴŀǘŜŘ ǿƛǘƘ ŜǘƘȅƭŜƴŜ ƎƭȅŎƻƭΦ  

 

ΞЮΣШŰċũǃƣŔĦċũШ~ĲƣőŸĬƚШċŰĬШfŰƚƣƖƨůĲŰƣċƣŔŸŰШ 
 

ΞЮΣЮΝШÑőĲƖůŸŊƖċƻŔůĲƣƖŔĦШ ŰċũǃƚŔƚ 
 
ÑőĲШƓƖĲƚĲŰĦĲШŸŉШŸƖŊċŰŔĦШƚƨƚĦĲƓƣŸƖƚШƽŔƣőŔŰШƣőĲШÂEÑШƚƣƖƨĦƣƨƖĲШƽċƚШĬĲƣĲƖůŔŰĲĬШĤǃШÑ] ШыÄΡΜΜЯШÑ Ш

ŔŰƚƣƖƨůĲŰƣƚЯШxĲċƣőĲƖőĲċĬЯШÖuьШċƣШċШőĲċƣŔŰŊШƖċƣĲШŸŉШΝΜ҄9ШŔŰШƣőĲШƣĲůƓĲƖċƣƨƖĲШƖċŰŊĲШΞΜШƣŸШΞΡΜ҄9ШŸŰШ

ƓũċƣŔŰƨůШƓċŰƚЮШÑőĲШŉƨƖŰċĦĲШƽċƚШĦŸŰƚƣċŰƣũǃШƓƨƖŊĲĬШƽŔƣőШŰŔƣƖŸŊĲŰШċƣШċШǰŸƽШƖċƣĲШŸŉШΡΜШůũоůŔŰЮШ 

ΞЮΣЮΞШ?ŔǭĲƖĲŰƣŔċũШÉĦċŰŰŔŰŊШ9ċũŸƖŔůĲƣƖǃ 
 
ÂEÑќƚШШƣőĲƖůċũШƓƖŸƓĲƖƣŔĲƚШыŊũċƚƚШƣƖċŰƚŔƣŔŸŰШƣĲůƓĲƖċƣƨƖĲЯШĦƖǃƚƣċũũŔƚċƣŔŸŰШƣĲůƓĲƖċƣƨƖĲЯШůĲũƣŔŰŊШ

ƓŸŔŰƣьШƽĲƖĲШĬĲƣĲƖůŔŰĲĬШĤǃШĬŔǭĲƖĲŰƣŔċũШƚĦċŰŰŔŰŊШĦċũŸƖŔůĲƣƖǃШы?É9ьШыÄΞΜΜΜЯШÑ ШfŰƚƣƖƨůĲŰƣƚЯШ

xĲċƣőĲƖőĲċĬЯШÖuьШċƣШċШőĲċƣŔŰŊШƖċƣĲШŸŉШΝΜШ҄9ШоůŔŰШŔŰШƣőĲШƣĲůƓĲƖċƣƨƖĲШƖċŰŊĲШŸŉШΜШƣŸШΟΜΜ҄9ЮШÑǍĲƖŸШ

ƓċŰƚШċŰĬШũŔĬƚШыÑ ШfŰƚƣƖƨůĲŰƣƚЯШ7ƖƨƚƚĲũƚЯШ7ĲũŊŔƨůьШƽĲƖĲШƨƚĲĬШŉŸƖШƣőĲШċŰċũǃƚŔƚШŸŉШƣőĲШƚċůƓũĲƚЯШ

ƨƚŔŰŊШĲůƓƣǃШƓċŰƚШċƚШƣőĲШƖĲŉĲƖĲŰĦĲЮШÑőĲШ?É9ШĦĲũũШƽċƚШĦŸŰƚƣċŰƣũǃШƓƨƖŊĲĬШƽŔƣőШŰŔƣƖŸŊĲŰШŊċƚШċƣШċШ

ǰŸƽШƖċƣĲШŸŉШΡΜШůũШůŔŰрΝЮ 



тм 
 

ΞЮΣЮΟШ?ǃŰċůŔĦШ~ĲĦőċŰŔĦċũШ ŰċũǃƚŔƚШ 
 
ÂEÑШůĲĦőċŰŔĦċũШƓƖŸƓĲƖƣŔĲƚШƽĲƖĲШŔŰƻĲƚƣŔŊċƣĲĬШĤǃШĬǃŰċůŔĦШůĲĦőċŰŔĦċũШċŰċũǃƚŔƚШы?~ ьШыÑШÑШ?~ ЯШ

~ĲƣƣũĲƖШÑŸũĲĬŸШŉŸƖůĲƖũǃШÑƖŔƣŸŰШÑĲĦőŰŸũŸŊŔĲƚЯШÖuьЮШÉċůƓũĲƚШŸŉШÂEÑШƽĲƖĲШőĲċƣĲĬШċƣШċШƖċƣĲШŸŉШ

Ο҄9оůŔŰШŔŰШƣőĲШƣĲůƓĲƖċƣƨƖĲШƖċŰŊĲШŸŉШΞΜШƣŸШΞΜΜ҄9ЮШEǂƓĲƖŔůĲŰƣƚШƽĲƖĲШĦċƖƖŔĲĬШŸƨƣШŔŰШƣĲŰƚŔŸŰШůŸĬĲШ

ƽŔƣőШċШƓƖĲрũŸċĬШŉŸƖĦĲШŸŉШΝЮΡШ ЯШċŰĬШċШĬŔƚƓũċĦĲůĲŰƣШċůƓũŔƣƨĬĲШŸŉШΜЮΜΝШůůЮ 

ΞЮΣЮΠШñрƖċǃШÉĦċƣƣĲƖŔŰŊШ 
 
ĤƚŸũƨƣĲũǃрĦċũŔĤƖċƣĲĬШƚůċũũШċŰĬШƽŔĬĲрċŰŊũĲШñрƖċǃШƚĦċƣƣĲƖŔŰŊШыÉ ñÉоì ñÉьШĲǂƓĲƖŔůĲŰƣƚШƽĲƖĲШ

ƓĲƖŉŸƖůĲĬШƨƚŔŰŊШƣőĲШñĲŰŸĦƚΟШŔŰƚƣƖƨůĲŰƣШċƣШƣőĲШ9őĲůŔĦċũШÉĦŔĲŰĦĲƚШ?ŔƻŔƚŔŸŰЯШ§ċťШÅŔĬŊĲШ ċƣŔŸŰċũШ

xċĤŸƖċƣŸƖǃЮШÑőĲШĦŸůĤŔŰĲĬШƕШƖċŰŊĲШŔƚШĤĲƣƽĲĲŰШΜЮΜΜΝШċŰĬШΜЮΞШ2рΝбШőĲƖĲШƕШӀШΠ͗о͒ШƚŔŰы͏ьЯШ͒ШŔƚШƣőĲШ

ƽċƻĲũĲŰŊƣőШċŰĬШ͏ШŔƚШϺШŸŉШƣőĲШƚĦċƣƣĲƖŔŰŊШċŰŊũĲЮШñрƖċǃШĲŰĲƖŊǃШƽċƚШΦЮΞΡШťĲéШы͒ШӀШΝΞЮΠоΦЮΞΡШ2ьЮШñрƖċǃШ

ƓőŸƣŸŰШǰƨǂШƽċƚШӇШΡШǂШΝΜΦШůůрΞƚрΝЮШÉċůƓũĲƚШƽĲƖĲШċŰċũǃƚĲĬШŔŰШƚƣċŰĬċƖĬШñрƖċǃШĦċƓŔũũċƖŔĲƚЮ 

ΞЮΣЮΡШ ƨĦũĲċƖШ~ċŊŰĲƣŔĦШÅĲƚŸŰċŰĦĲ 
 
ÂǃƖŸũǃƚŔƚШŸƖШƚƨƓĲƖĦƖŔƣŔĦċũШĬĲƓŸũǃůĲƖŔƚċƣŔŸŰШƓƖŸĬƨĦƣƚШŸŉШÂEÑЯШċƚШƽĲũũШċƚШůŸŰŸůĲƖШƚƣċŰĬċƖĬƚЯШőċĬШ

ƣőĲŔƖШƚƣƖƨĦƣƨƖĲƚШĬĲƣĲƖůŔŰĲĬШĤǃШΝcШċŰĬШΝΟ9ШŰƨĦũĲċƖШůċŊŰĲƣŔĦШƖĲƚŸŰċŰĦĲШƚƓĲĦƣƖŸƚĦŸƓǃШы ~ÅьЮШ

ÉċůƓũĲƚШ ƽĲƖĲШ ĬŔƚƚŸũƻĲĬШ ŔŰШ 9?9ũΟШŸƖШ ?~É§Ш ċŰĬШ ċŰċũǃƚĲĬШ ƨƚŔŰŊШ ċШ 7ƖƨťĲƖШ ?ÂñШ ΠΜΜШ ~cǍШ

ƚƓĲĦƣƖŸůĲƣĲƖШŸƖШċШ7ƖƨťĲƖШ?ÂñШΡΜΜШ~cǍШƚƓĲĦƣƖŸůĲƣĲƖЮШШ9őĲůŔĦċũШƚőŔŉƣƚШƽĲƖĲШċƚƚŔŊŰĲĬШŔŰШƓċƖƣƚШƓĲƖШ

ůŔũũŔŸŰШыƓƓůьЮШ ũũШƚƓĲĦƣƖċШƽĲƖĲШŸĤƣċŔŰĲĬШċƣШċůĤŔĲŰƣШƣĲůƓĲƖċƣƨƖĲШыΞΞШӆШΝШӯ9ьЮШ~ĲƚƣÅĲ ŸƻċШΝΠЮΜЮΝШ

ĦŸƓǃƖŔŊőƣШΞΜΞΜШы~ĲƚƣƖĲũċĤШÅĲƚĲċƖĦőШÉЮxЮьШƽċƚШƨƚĲĬШŉŸƖШċŰċũǃƚŔŰŊШƣőĲШŸĤƣċŔŰĲĬШƚƓĲĦƣƖċЮ 

 

 

 

 

 



тн 
 

ΞЮΣЮΣШ ƣůŸƚƓőĲƖŔĦШÂƖĲƚƚƨƖĲШ9őĲůŔĦċũШfŸŰŔƚċƣŔŸŰШы Â9fь 
 
~ċƚƚШƚƓĲĦƣƖŸůĲƣƖǃШĦőƖŸůċƣŸŊƖċůƚШƽĲƖĲШŸĤƣċŔŰĲĬШĤǃШċƣůŸƚƓőĲƖŔĦШĦőĲůŔĦċũШƓƖĲƚƚƨƖĲШ

ŔŸŰŔƚċƣŔŸŰШы Â9fЯШ7ƖƨťĲƖШfůƓċĦƣШffЯШ]ĲƖůċŰǃьЮШШÉŸũŔĬШƚċůƓũĲƚШƽĲƖĲШŔŰŢĲĦƣĲĬШŔŰƣŸШƣőĲШŰĲĤƨũŔƚĲƖЯШ

ƽőĲƖĲШŔƣШƽċƚШĦċƖƖŔĲĬШĤǃШċШǰŸƽШŸŉШŰŔƣƖŸŊĲŰШŔŰƣŸШƣőĲШĦŸƖŸŰċШƽőĲƖĲШƣőĲǃШƽĲƖĲШŔŸŰŔǍĲĬШĤǃШċŰШĲũĲĦƣƖŸŰШ

ĬŔƚĦőċƖŊĲЮШEǂƓĲƖŔůĲŰƣƚШƽĲƖĲШƖƨŰШŔŰШĤŸƣőШƓŸƚŔƣŔƻĲШċŰĬШŰĲŊċƣŔƻĲШůŸĬĲЮШ 

ΞЮΣЮΤШfŰŉƖċƖĲĬШÉƓĲĦƣƖŸƚĦŸƓǃ 
 
ÉŸũŔĬШƓǃƖŸũǃƚŔƚШŸƖШƚƨƓĲƖĦƖŔƣŔĦċũШĬĲƓŸũǃůĲƖŔƚċƣŔŸŰШƓƖŸĬƨĦƣƚШŸŉШÂEÑЯШċƚШƽĲũũШċƚШůŸŰŸůĲƖШ

ƚƣċŰĬċƖĬƚЯШőċĬШƣőĲŔƖШfÅШƚƓĲĦƣƖċШƖĲĦŸƖĬĲĬШŸŰШċШ7ƖƨťĲƖШ ũƓőċШ[ÑfÅШfŰƚƣƖƨůĲŰƣШŔŰШċŰШċƣƣĲŰƨċƣĲĬШ

ƣŸƣċũШƖĲǰĲĦƣċŰĦĲШы ÑÅьШƚĲƣрƨƓЮШ ÑÅШƽċƚШĦőŸƚĲŰШĬƨĲШƣŸШƣőĲШƓŸŸƖШƚŸũƨĤŔũŔƣǃШŸŉШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚШ

ƓƖŸĬƨĦƣƚШŔŰШŸƖŊċŰŔĦШƚŸũƻĲŰƣƚЮШ 

ΞЮΣЮΥШ]ĲũШÂĲƖůĲċƣŔŸŰШ9őƖŸůċƣŸŊƖċƓőǃШ 
 
ÂǃƖŸũǃƚŔƚШƓƖŸĬƨĦƣƚЯШƚƨƓĲƖĦƖŔƣŔĦċũШĬĲƓŸũǃůĲƖŔƚċƣŔŸŰШƓƖŸĬƨĦƣƚШċŰĬШÂEÑШůŸŰŸůĲƖШƚƣċŰĬċƖĬƚ 

]ĲũШƓĲƖůĲċƣŔŸŰШĦőƖŸůċƣŸŊƖċƓőǃШы]Â9ьШƽċƚШƓĲƖŉŸƖůĲĬШƽŔƣőШ?~[ШыcÂx9ШŊƖċĬĲЯШÉŔŊůċр ũĬƖŔĦőьШ

ċƚШƣőĲШĲũƨĲŰƣШċƣШΥΜШӯ9ШƨƚŔŰŊШċŰШ ŊŔũĲŰƣШÂxрŊĲũШ?ШĦŸũƨůŰШŔŰШƚĲƖŔĲƚШƽŔƣőШċŰШ ŊŔũĲŰƣШÂxрŊĲũШEШĦŸũƨůŰШ

ċƣШċШǰŸƽШƖċƣĲШŸŉШΝШůũоůŔŰЮШÉċůƓũĲШĬĲƣĲĦƣŔŸŰШƽċƚШċĦőŔĲƻĲĬШƨƚŔŰŊШċШÖéШƚŸƨƖĦĲШыӀ͒ΞΡΠШŰůьШċŰĬШċШ

ĬŔǭĲƖĲŰƣŔċũШƖĲŉƖċĦƣŸůĲƣĲƖШыĬÅfьЮШÑőĲШƚǃƚƣĲůШƽċƚШĦċũŔĤƖċƣĲĬШƨƚŔŰŊШŰċƖƖŸƽШĬŔƚƓĲƖƚŔƣǃШƓŸũǃƚƣǃƖĲŰĲШ

ƚƣċŰĬċƖĬƚШыΝЮΜΞǂΝΜΣШтШΡΜΠШŊоůŸũьЮШ 

ÂEÑ 

]Â9ШƽċƚШƓĲƖŉŸƖůĲĬШƽŔƣőШ?ŔĦőũŸƖŸĤĲŰǍĲŰĲШы?97ьШыcÂx9Ш]ƖċĬĲЯШÉŔŊůċр ũĬƖŔĦőьШы?97ьШċƚШƣőĲШ

ĲũƨĲŰƣШċƣШΝΠΜќ9ШƨƚŔŰŊШċŰШ ŊŔũĲŰƣШÂxрŊĲũШ?ШĦŸũƨůŰШċƣШċШǰŸƽШƖċƣĲШŸŉШΝШůũоůŔŰЮШÉċůƓũĲШĬĲƣĲĦƣŔŸŰШ

ƽċƚШċĦőŔĲƻĲĬШƨƚŔŰŊШċШÖéШƚŸƨƖĦĲШыӀ͒ΞΡΠШŰůьШċŰĬШċШĬŔǭĲƖĲŰƣŔċũШƖĲŉƖċĦƣŸůĲƣĲƖШыĬÅfьЮШÑőĲШƚǃƚƣĲůШ

ƽċƚШĦċũŔĤƖċƣĲĬШƨƚŔŰŊШŰċƖƖŸƽШĬŔƚƓĲƖƚŔƣǃШƓŸũǃƚƣǃƖĲŰĲШƚƣċŰĬċƖĬƚШыΝЮΜΞǂΝΜΣШтШΡΜΠШŊоůŸũьЮ 

 



то 
 

ΞЮΣЮΦШ~ċƣƖŔǂрċƚƚŔƚƣĲĬШũċƚĲƖШĬĲƚŸƖƓƣŔŸŰШŔŸŰŔǍċƣŔŸŰтƣŔůĲШŸŉШǰŔŊőƣШůċƚƚШ
ƚƓĲĦƣƖŸůĲƣƖǃШы~ x?fрÑ§[ь 
 
cŔŊőĲƖШůŸũĲĦƨũċƖШƽĲŔŊőƣШƓǃƖŸũǃƚŔƚШŸƖШƚƨƓĲƖĦƖŔƣŔĦċũШĬĲƓŸũǃůĲƖŔƚċƣŔŸŰШƓƖŸĬƨĦƣƚШŸŉШÂEÑШƽĲƖĲШ

ŔĬĲŰƣŔǯĲĬШƨƚŔŰŊШ~ x?fрÑ§[ЯШƽőŔĦőШƽċƚШĦŸŰĬƨĦƣĲĬШƨƚŔŰŊШċШ7ƖƨťĲƖШ ƨƣŸǰĲǂШ~ċǂШƚƓĲĦƣƖŸůĲƣĲƖШŔŰШ

ƓŸƚŔƣŔƻĲЯШƖĲǰĲĦƣŔƻĲШůŸĬĲЮШƣƖċŰƚрΞряΟрыΠрƣĲƖƣр7ƨƣǃũƓőĲŰǃũьрΞрůĲƣőǃũрΞрШƓƖŸƓĲŰǃũŔĬĲŰĲѐШ

ůċũŸŰŸŰŔƣƖŔũĲШы?9Ñ7ьШŔŰШċĦĲƣŸŰŔƣƖŔũĲШƽċƚШƨƚĲĬШċƚШůċƣƖŔǂШƽŔƣőШũŔƣőŔƨůШĤƖŸůŔĬĲШċƚШċШĦċƣŔŸŰŔƚċƣŔŸŰШ

ƚċũƣЮШ ũũШƚċůƓũĲƚШƽĲƖĲШĬŔƚƚŸũƻĲĬШŔŰШƣĲƣƖċőǃĬƖŸŉƨƖċŰЯШĤĲŉŸƖĲШĤĲŔŰŊШůŔǂĲĬШƽŔƣőШƣőĲШůċƣƖŔǂШŔŰШ

ċĦĲƣŸŰŔƣƖŔũĲЮШ 

ΞЮΣЮΝΜШcŔŊőШÂƖĲƚƚƨƖĲШxŔƕƨŔĬШ9őƖŸůċƣŸŊƖċƓőǃШтШ~ċƚƚШÉƓĲĦƣƖŸůĲƣƖǃШыcÂx9р~Éь 
 
ÉƨƓĲƖĦƖŔƣŔĦċũШĬĲƓŸũǃůĲƖŔƚċƣŔŸŰШƓƖŸĬƨĦƣƚШŸŉШÂEÑЯШċƚШƽĲũũШċƚШůŸŰŸůĲƖШƚƣċŰĬċƖĬƚЯШƨŰĬĲƖƽĲŰƣШ

cÂx9р~ÉШċŰċũǃƚŔƚШŸŰШċШÑőĲƖůŸШÖũƣŔůċƣĲШΟΜΜΜƚШcÂx9ШǯƣƣĲĬШƽŔƣőШċШÑőĲƖůŸШ ĦĦƨĦŸƖĲШ ƕШ9ΝΥШ

ĦŸũƨůŰШыĬŔůĲŰƚŔŸŰƚаШΝΡΜШҾШΠЮΣШůůбШƓċƖƣŔĦũĲШƚŔǍĲаШΞЮΤШů͓ьШċŰĬШċШÖéоƻŔƚШĬĲƣĲĦƣŸƖШыΞΡΠШŰůьШ

ĦŸŰŰĲĦƣĲĬШċШ7ƖƨťĲƖШEÉfрÑ§[Ш~ŔĦƖŸÑ§[ШffЮШ 

ШůŸĤŔũĲШƓőċƚĲШĦŸŰƚŔƚƣŔŰŊШŸŉШůŔũũŔÄШƽċƣĲƖЯШы ьШċŰĬШċĦĲƣŸŰŔƣƖŔũĲШы7ьЯШƽŔƣőШŉŸƖůŔĦШċĦŔĬШыΜЮΜΝӖьШƣŸШ

ůċŔŰƣċŔŰШċШĦŸŰƚƣċŰƣШƓcЯШŔŰШƽċƚШƨƚĲĬШŔŰШƣőĲШĤĲũŸƽШŊƖċĬŔĲŰƣШыǰŸƽШƖċƣĲаШΝШůxШůŔŰрΝьа 

Ƴƛƴ ! ό҈ύ . ό҈ύ 

л фр р 
н фл мл 
п ур мр 
с ул нл 
у сл пл 
мл ср пр 
мн рл рл 
мп пр рр 
мс пл сл 
му ор ср 
нл ол тл 
нн нр тр 
нп нл ул 
нс л млл 

 

 

ΞЮΣЮΝΝШ]ċƚШ9őƖŸůċƣŸŊƖċƓőǃШ~ċƚƚШÉƓĲĦƣƖŸůĲƣƖǃШы]9р~ÉьШ 
 
ÉċůƓũĲƚШƽĲƖĲШĬŔƚƚŸũƻĲĬШŔŰШĦőũŸƖŸŉŸƖůШыcÂx9ШŊƖċĬĲЯШ[ŔƚőĲƖШÉĦŔĲŰƣŔǯĦьШċƣШƻċƖŔŸƨƚШĦŸŰĦĲŰƣƖċƣŔŸŰƚШ

ыΜЮΡΜШůŊоůxЯШΜЮΞΡШůŊоůxЯШΜЮΝΜШůŊоůxЯШΜЮΜΡШůŊоůxьЮШÉċůƓũĲƚШƽĲƖĲШƖƨŰШŸŰШċŰШ ĦĦƨÑ§[Ш]9ǂШ



тп 
 

ůċƚƚШƚƓĲĦƣƖŸůĲƣĲƖШыsĲŸũШxƣĬьШƽŔƣőШĲũĲĦƣƖŸŰШŔůƓċĦƣШŔŸŰŔƚċƣŔŸŰШƨƚŔŰŊШċШΟΜШůШƚƣċĤŔũƽċǂШ]9Ш

ĦċƓŔũũċƖǃШĦŸũƨůŰШƽŔƣőШċШĬŔċůĲƣĲƖШŸŉШΜЮΞΡШůůШċŰĬШċШǯũůШƣőŔĦťŰĲƚƚШŸŉШΜЮΞΡШů͓ШыÅĲƚƣĲťьЮШÑőĲШ

ŔŰŢĲĦƣŸƖШƓŸƖƣШƣĲůƓĲƖċƣƨƖĲШƽċƚШΞΦΜШ҄9ЮШÑőĲШĦŸũƨůŰШŸƻĲŰШƽċƚШőĲũĬШċƣШΡΜШ҄9ШŉŸƖШΠШůŔŰƨƣĲƚЯШƣőĲŰШ

őĲċƣĲĬШŉƖŸůШΡΜШ҄9ШƣŸШΟΜΜШ҄9ШċƣШΝΜШ҄9оůŔŰЯШċŰĬШƽċƚШƓƨƖŊĲĬШĦŸŰƚƣċŰƣũǃШƽŔƣőШőĲũŔƨůЮ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



тр 
 

ΟШEŰőċŰĦĲůĲŰƣШŸŉШÂŸũǃĲƣőǃũĲŰĲШÑĲƖĲƓőƣőċũċƣĲќƚШ
?ŔĲũĲĦƣƖŔĦШÂƖŸƓĲƖƣŔĲƚШƻŔċШÉƨƓĲƖĦƖŔƣŔĦċũШ9ċƖĤŸŰШ?ŔŸǂŔĬĲШ
fůƓƖĲŊŰċƣŔŸŰШ 

§ƻĲƖƻŔĲƽШ 
ÑőŔƚШĦőċƓƣĲƖШƽŔũũШĬŔƚĦƨƚƚШƣőĲШŔůƓƖĲŊŰċƣŔŸŰШŸŉШÂEÑШƽŔƣőШƻċƖŔŸƨƚШĬĲŊƖċĬċĤũĲШŸƖŊċŰŔĦШƚƨƚĦĲƓƣŸƖƚЮШ

ŉƣĲƖШŔĬĲŰƣŔǯĦċƣŔŸŰШŸŉШċШƚƨƚĦĲƓƣŸƖЯШċШůċƣĲƖŔċũШƽŔƣőШċШƚƣƖŸŰŊШċĤŔũŔƣǃШƣŸШőĲċƣШƽőĲŰШĲǂƓŸƚĲĬШƣŸШ

ůŔĦƖŸƽċƻĲƚЯШƚƨĦĦĲƚƚŉƨũШŔůƓƖĲŊŰċƣŔŸŰШŔƚШƚőŸƽŰШƣőƖŸƨŊőШċШĦŸůĤŔŰċƣŔŸŰШŸŉШŊƖċƻŔůĲƣƖŔĦШůĲƣőŸĬƚЯШ

ĦŸŰƣƖŸũШĲǂƓĲƖŔůĲŰƣƚШċŰĬШƣőĲƖůċũШċŰċũǃƚŔƚЮШÑőĲШŔůƓċĦƣШŸŰШƣőĲШĬŔĲũĲĦƣƖŔĦШƖĲƚƓŸŰƚĲШŸŉШÂEÑШŔƚШ

ĬŔƚĦƨƚƚĲĬШƨƚŔŰŊШƣƽŸШĬŔǭĲƖĲŰƣШŉŸƖůƚШŸŉШĦċƻŔƣǃШƓĲƖƣƨƖĤċƣŔŸŰЯШċŰĬШĲǭĲĦƣШŸŉШƚĦ9§ΞШŔůƓƖĲŊŰċƣŔŸŰШŸŰШ

ƣőĲШĬŔĲũĲĦƣƖŔĦШĦŸŰƚƣċŰƣШċŰĬШƣőĲШĬŔĲũĲĦƣƖŔĦШũŸƚƚШŉċĦƣŸƖШŔƚШĲũƨĦŔĬċƣĲĬШĤǃШċĬĬŔƣŔŸŰċũШƣőĲƖůċũШ

ċŰċũǃƚĲƚШċŰĬШǂрƖċǃШƚĦċƣƣĲƖŔŰŊЮШШ 

ΟЮΝШfŰƣƖŸĬƨĦƣŔŸŰ 
 
ШÑőĲШőŔŊőШƻŸũƨůĲƚШŸŉШƽċƚƣĲШƓũċƚƣŔĦШƓƖŸĬƨĦĲĬШŊũŸĤċũũǃШŸŰШċŰШċŰŰƨċũШĤċƚŔƚЯШċƚШƽĲũũШċƚШƣőĲШũĲŊċĦǃШ

ƽċƚƣĲШƣőċƣШŸĦĦƨƓŔĲƚШũċŰĬǯũũƚШċŰĬШƓŸũũƨƣĲƚШƣőĲШŰċƣƨƖċũШĲŰƻŔƖŸŰůĲŰƣЯШőċƚШĦƖĲċƣĲĬШċШŰĲĲĬШŉŸƖШ

ƖĲĦǃĦũŔŰŊШƣĲĦőŰŸũŸŊŔĲƚШƣőċƣШċƖĲШĦċƓċĤũĲШŸŉШőŔŊőШƣƨƖŰŸƻĲƖЮШ~ŸƖĲŸƻĲƖЯШƣőĲШƣőĲƖůċũШƚƣċĤŔũŔƣǃШċŰĬШ

ĦőĲůŔĦċũШŔŰĲƖƣŰĲƚƚШŸŉШůċŰǃШƓũċƚƣŔĦƚШƽőŔĦőШůċťĲƚШƣőĲůШƚƨĦőШƨƚĲŉƨũШůċƣĲƖŔċũƚЯШŰĲĦĲƚƚŔƣċƣĲƚШ

őċƖƚőШĦŸŰĬŔƣŔŸŰƚЯШƚƨĦőШċƚШőŔŊőШƣĲůƓĲƖċƣƨƖĲƚЯШŉŸƖШƣőĲŔƖШĬĲŊƖċĬċƣŔŸŰЮ 

~ŔĦƖŸƽċƻĲШőĲċƣŔŰŊШƖĲċĦőĲƚШƣőĲШƖĲƕƨŔƖĲĬШőŔŊőШƣĲůƓĲƖċƣƨƖĲШŔŰШƚĲĦŸŰĬƚШтШĲŰċĤũŔŰŊШƣőĲШőŔŊőШ

ƣƨƖŰŸƻĲƖШŰĲĲĬĲĬШƣŸШťĲĲƓШƓċĦĲШƽŔƣőШƣőĲШŔůůĲŰƚĲШƻŸũƨůĲШŸŉШƽċƚƣĲШƓũċƚƣŔĦЮШ[ƨƖƣőĲƖůŸƖĲЯШƣőĲШ

ĲũĲĦƣƖŔĦċũШŰċƣƨƖĲШŸŉШůŔĦƖŸƽċƻĲШőĲċƣŔŰŊШůĲċŰƚШŔƣШƽŔũũШĤĲШċШĦŸůƓċƣŔĤũĲШƽŔƣőШƣőĲШƣƖċŰƚŔƣŔŸŰШċƽċǃШ

ŉƖŸůШŉŸƚƚŔũШŉƨĲũƚШƣŸШŔŰĦƖĲċƚŔŰŊũǃШƖĲŰĲƽċĤũĲШĲŰĲƖŊǃШƚŸƨƖĦĲƚШыƚŸũċƖЯШƽŔŰĬЯШőǃĬƖŸĲũĲĦƣƖŔĦьЮШШ 

ÑőĲШƚƣƖĲŰŊƣőШŸŉШŔŰƣĲƖċĦƣŔŸŰШŸŉШůŔĦƖŸƽċƻĲƚШƽŔƣőШĬŔǭĲƖŔŰŊШůĲĬŔċШĦċŰШĤĲШƨŰĬĲƖƚƣŸŸĬШĤǃШ

ůĲċƚƨƖĲůĲŰƣШŸŉШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚЮШ ШťĲǃШĤċƖƖŔĲƖШƣŸШŸƻĲƖĦŸůĲШƽőĲŰШĬĲƻĲũŸƓŔŰŊШċШůŔĦƖŸƽċƻĲШ

ƓǃƖŸũǃƚŔƚШƓƖŸĦĲĬƨƖĲШŉŸƖШƓũċƚƣŔĦШƖĲĦǃĦũŔŰŊШŔƚШƣőĲШƓŸŸƖШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШĲǂőŔĤŔƣĲĬШĤǃШůċŰǃШ



тс 
 

ĦŸůůĲƖĦŔċũũǃШċƻċŔũċĤũĲШƓŸũǃůĲƖƚЯШƽőŔĦőШŔƚШċƣƣƖŔĤƨƣĲĬШƣŸШƣőĲŔƖШőŔŊőШůŸũĲĦƨũċƖШƽĲŔŊőƣШċŰĬШƣőĲШ

ƓƖĲƚĲŰĦĲШŸŉШĦƖǃƚƣċũũŔŰĲШƖĲŊŔŸŰƚШŔŰШƣőĲШƓŸũǃůĲƖШůŸƖƓőŸũŸŊǃЮШΝΤΠШ 

ШƻċƖŔĲƣǃШŸŉШĲǂċůƓũĲƚШĦċŰШĤĲШŉŸƨŰĬШŔŰШƣőĲШũŔƣĲƖċƣƨƖĲШƽőĲƖĲШċШƓŸũǃůĲƖќƚШƓŸŸƖШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШ

ċƖĲШĦŸůƓĲŰƚċƣĲĬШŉŸƖШĤǃШĬŸƓŔŰŊШƣőĲШůċƣĲƖŔċũШƽŔƣőШċШůŔĦƖŸƽċƻĲШƚƨƚĦĲƓƣŸƖбШċШůċƣĲƖŔċũШƽŔƣőШƚƣƖŸŰŊШ

ĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШƽőŔĦőШőĲċƣƚШƽĲũũШƽőĲŰШĲǂƓŸƚĲĬШƣŸШċШůŔĦƖŸƽċƻĲШǯĲũĬЮΝΤΡрΝΤΦШШfŰШ9őċƓƣĲƖШΝЯШ

ƣőŔƚШƽċƚШĬĲůŸŰƚƣƖċƣĲĬШċƚШċШƻŔċĤũĲШƖŸƨƣĲШƣŸШĬĲŊƖċĬĲШĲŰĬрŸŉрũŔŉĲШƓũċƚƣŔĦШƣŸШƻċũƨċĤũĲШůċƣĲƖŔċũƚЯШШĤƨƣШ

ƣƽŸШůċŢŸƖШũŔůŔƣċƣŔŸŰƚШƖĲůċŔŰа 

ΝЮ ~ċŰǃШƚƨƚĦĲƓƣŸƖƚШċƖĲШůĲĦőċŰŔĦċũũǃШůŔǂĲĬШƽŔƣőШƓũċƚƣŔĦШƓƖĲрƓǃƖŸũǃƚŔƚЮШÑőŔƚШőċƚШĤĲĲŰШƚĲĲŰШ

ƣŸШƖĲƚƨũƣШŔŰШċШŰŸŰрƨŰŔŉŸƖůШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƚƨƚĦĲƓƣŸƖШůċƣĲƖŔċũШƣőƖŸƨŊőŸƨƣШƣőĲШƓũċƚƣŔĦЯШ

ũĲċĬŔŰŊШƣŸШĲŔƣőĲƖШŔŰĦŸůƓũĲƣĲШƓǃƖŸũǃƚŔƚШŸŉШƣőĲШůċƣĲƖŔċũШŸƖШƣőĲШŉŸƖůċƣŔŸŰШŸŉШőŸƣƚƓŸƣƚШƽőŔĦőШ

ůċǃШĬċůċŊĲШƣőĲШƖĲċĦƣŸƖЮ 

ΞЮ fŰШƚĦĲŰċƖŔŸƚШƽőĲƖĲШƣőĲШƓǃƖŸũǃƚŔƚШƓƖŸĬƨĦƣƚШċƖĲШƣőĲШƚċůĲШƓőċƚĲШċƚШƣőĲШƚƨƚĦĲƓƣŸƖШŔƣƚĲũŉЯШċШ

ĦőċũũĲŰŊŔŰŊШƓƨƖŔǯĦċƣŔŸŰШƚƣĲƓШŔƚШŰĲĦĲƚƚċƖǃШƓŸƚƣрƓǃƖŸũǃƚŔƚШƽőŔĦőШĦċŰШĦŸŰƚƨůĲШũċƖŊĲШ

ċůŸƨŰƣƚШŸŉШƚŸũƻĲŰƣШŸƖШĲŰĲƖŊǃЮ 

fŰШƣőŔƚШƽŸƖťЯШƣőĲШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШŸŉШÂEÑШċƖĲШƚƨĦĦĲƚƚŉƨũũǃШĲŰőċŰĦĲĬШĤǃШŔůƓƖĲŊŰċƣŔŸŰШŸŉШ

ĲƣőǃũĲŰĲШŊũǃĦŸũШƻŔċШƚĦ9§ΞЮШ~ŸƖĲŸƻĲƖЯШĦŸůƓĲƣŔŰŊШŔŰǰƨĲŰĦĲƚШŸŰШƣőĲШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШŸŉШÂEÑШ

ŉƖŸůШƣőĲШĲƣőǃũĲŰĲШŊũǃĦŸũШċŰĬШƣőĲШƚƨƓĲƖĦƖŔƣŔĦċũШǰƨŔĬШŔƣƚĲũŉШƽĲƖĲШŔĬĲŰƣŔǯĲĬЯШċŰĬШƣőĲШůĲĦőċŰŔƚůƚШ

ĤĲőŔŰĬШƣőĲƚĲШŸĤƚĲƖƻċƣŔŸŰƚШċƖĲШĬŔƚĦƨƚƚĲĬЮШ 

ΟЮΝЮΝШ~ŔĦƖŸƽċƻĲШcĲċƣŔŰŊШċŰĬШ?ŔĲũĲĦƣƖŔĦШÂƖŸƓĲƖƣŔĲƚШ 
 
~ŔĦƖŸƽċƻĲƚШċƖĲШċШŰŸŰрŔŸŰŔƚŔŰŊШŉŸƖůШŸŉШƖċĬŔċƣŔŸŰШŉŸƨŰĬШĤĲƣƽĲĲŰШŉƖĲƕƨĲŰĦŔĲƚШŸŉШΟΜΜШ~cǍШƣŸШΟΜΜШ

]cǍЯШƽŔƣőШĦŸƖƖĲƚƓŸŰĬŔŰŊШƽċƻĲũĲŰŊƣőƚШĤĲƣƽĲĲŰШΝШůШċŰĬШΝШůůЯШŔŰШƣőĲШĲũĲĦƣƖŸůċŊŰĲƣŔĦШ

ƚƓĲĦƣƖƨůЮШxŔťĲШċũũШĲũĲĦƣƖŸůċŊŰĲƣŔĦШƖċĬŔċƣŔŸŰЯШůŔĦƖŸƽċƻĲƚШĦŸŰƚŔƚƣШŸŉШƣƽŸШƚĲƓċƖċƣĲШĦŸůƓŸŰĲŰƣƚЯШ

ĲũĲĦƣƖŔĦШċŰĬШůċŊŰĲƣŔĦЯШƽőŔĦőШċƖĲШƓĲƖƓĲŰĬŔĦƨũċƖШƣŸШŸŰĲШċŰŸƣőĲƖШċŰĬШŔŰШƓőċƚĲШы[ŔŊШΟЮΝьЮШΝΥΜШ 



тт 
 

?ĲƚƓŔƣĲШĲǂŔƚƣŔŰŊШċƣШċШĤƖŸċĬШƖċŰŊĲШŸŉШŉƖĲƕƨĲŰĦŔĲƚЯШŔŰƣĲƖŰċƣŔŸŰċũШċŊƖĲĲůĲŰƣƚШőċƻĲШĬĲƣĲƖůŔŰĲĬШ

ƚƓĲĦŔǯĦШůŔĦƖŸƽċƻĲШŉƖĲƕƨĲŰĦŔĲƚШŉŸƖШŔŰĬƨƚƣƖŔċũЯШĬŸůĲƚƣŔĦЯШċŰĬШůĲĬŔĦċũШƨƚĲƚШŔŰШŸƖĬĲƖШƣŸШċƻŸŔĬШ

ĬŔƚƖƨƓƣŔŰŊШĦŸůůƨŰŔĦċƣŔŸŰƚШрƣőĲƚĲШċƖĲШΞЮΠΡШ]cǍШы͒ӀΜЮΝΞШůьШċŰĬШΦΝΡШ~cǍШы͒ӀШΜЮΟΞШůьШŔŰШƣőĲШ

ÖŰŔƣĲĬШuŔŰŊĬŸůЮШΝΥΝ 

 

 

[ŔŊƨƖĲЮΦдΤЮцЮÉĦőĲůċƣŔĦЮŸŉЮĲũĲĦƣƖŸůċŊŰĲƣŔĦЮƖċĬŔċƣŔŸŰдЮEũĲĦƣƖŔĦЮĦŸůƓŸŰĲŰƣЮŔƚЮƚőŸƽŰЮŔŰЮƖĲĬеЮůċŊŰĲƣŔĦЮŔŰЮĤũƨĲдЮÑőĲǃЮċƖĲЮ
ŔŰцƓőċƚĲЮċŰĬЮƓĲƖƓĲŰĬŔĦƨũċƖЮƣŸЮŸŰĲЮċŰŸƣőĲƖдЮ 

 

ΦдΤдΤдΤЮÉĲũĲĦƣŔƻĲЮcĲċƣŔŰŊЮċŰĬЮƣőĲЮ~ŔĦƖŸƽċƻĲЮcĲċƣŔŰŊЮ~ĲĦőċŰŔƚůƚ 

 

§ŰĲШŸŉШƣőĲШċĬƻċŰƣċŊĲƚШŸŉШůŔĦƖŸƽċƻĲШőĲċƣŔŰŊШŔƚШŔƣƚШƚĲũĲĦƣŔƻĲШŰċƣƨƖĲЮШÑőŔƚШċƖŔƚĲƚШŉƖŸůШƣőĲШŰĲĲĬШŉŸƖШ

ċШůċƣĲƖŔċũШƣŸШƓŸƚƚĲƚƚШĬŔƚĦƖĲƣĲШĲũĲĦƣƖŔĦċũШĦőċƖŊĲƚШŸƖШőċƻĲШċШŰŸŰрƨŰŔŉŸƖůШĬŔƚƣƖŔĤƨƣŔŸŰШŔŰШŔƣƚШ

ĲũĲĦƣƖŸŰШĬĲŰƚŔƣǃШĦũŸƨĬЯШŔŰШŸƖĬĲƖШƣŸШƨŰĬĲƖŊŸШƓŸũċƖŔƚċƣŔŸŰШƽőĲŰШĲǂƓŸƚĲĬШƣŸШƣőĲШĲũĲĦƣƖŔĦċũШ

ĦŸůƓŸŰĲŰƣШŸŉШůŔĦƖŸƽċƻĲШǯĲũĬЮШШ 

ÑőŔƚШƚĲũĲĦƣŔƻŔƣǃШŸŉШůŔĦƖŸƽċƻĲƚШőċƚШũĲĬШƣŸШůċƣĲƖŔċũƚШĤĲŔŰŊШĦũċƚƚĲĬШŔŰƣŸШƣőƖĲĲШƚĲƓċƖċƣĲШĦċƣĲŊŸƖŔĲƚЮШ

9ŸŰĬƨĦƣŸƖƚШƖĲǰĲĦƣШůŔĦƖŸƽċƻĲƚШůċťŔŰŊШƣőĲůШŔĬĲċũШůċƣĲƖŔċũƚШƣŸШĦŸŰƚƣƖƨĦƣШĦőċŰŰĲũƚШƣŸШŊƨŔĬĲШƣőĲШ



ту 
 

ƖċĬŔċƣŔŸŰШƣŸШċШĬĲƚŔƖĲĬШƓŸŔŰƣЯШƚƨĦőШċƚШƽċƻĲŊƨŔĬĲƚЮШfŰƚƨũċƣŸƖƚШċƖĲШĬĲƚĦƖŔĤĲĬШċƚШĤĲŔŰŊШ

љƣƖċŰƚƓċƖĲŰƣњШƣŸШůŔĦƖŸƽċƻĲƚЯШċƚШƣőĲШƖċĬŔċƣŔŸŰШƓƖŸƓċŊċƣĲƚШƣőƖŸƨŊőШƣőĲůШƽŔƣőШŰĲŊũŔŊŔĤũĲШőĲċƣŔŰŊШ

ƣċťŔŰŊШƓũċĦĲЮШĤƚŸƖĤĲŰƣШůċƣĲƖŔċũЯШċũƚŸШƖĲŉĲƖƖĲĬШƣŸШċƚШĬŔĲũĲĦƣƖŔĦШůċƣĲƖŔċũЯШŔƚШőĲċƣĲĬШĤǃШ

ůŔĦƖŸƽċƻĲШƖċĬŔċƣŔŸŰЮШfƣШŔƚШƣőŔƚШĬŔĲũĲĦƣƖŔĦШůċƣĲƖŔċũШƽőŔĦőШĦŸŰƣċŔŰƚШŸŰĲЯШŸƖШĤŸƣőЯШŸŉШƣőĲШĬŔƚĦƖĲƣĲШ

ĲũĲĦƣƖŔĦċũШĦőċƖŊĲƚШŸƖШƣőĲШŰŸŰрƨŰŔŉŸƖůШĲũĲĦƣƖŸŰШĬĲŰƚŔƣǃЮШΝΥΞ 

ĤƚŸƖĤĲƖƚШċƖĲШőĲċƣĲĬШĤĲĦċƨƚĲШŸŉШƓŸũċƖŔƚċƣŔŸŰШŸƖШĦŸŰĬƨĦƣŔŸŰШũŸƚƚĲƚЮШ?ƨƖŔŰŊШƓŸũċƖŔƚċƣŔŸŰЯШ

ůŔĦƖŸƽċƻĲШĲŰĲƖŊǃШŔƚШĬŔƚƚŔƓċƣĲĬШŉƖŸůШċШůċƣĲƖŔċũШċƚШőĲċƣШƽőĲŰШĲũĲĦƣƖŸŰШĬĲŰƚŔƣǃЯШŸƣőĲƖƽŔƚĲШ

ƖĲŉĲƖƖĲĬШƣŸШċƚШĦőċƖŊĲШĬĲŰƚŔƣǃЯШŔŰƣĲƖċĦƣƚШƽŔƣőШƣőĲШĲũĲĦƣƖŔĦċũШĦŸůƓŸŰĲŰƣШŸŉШċŰШĲũĲĦƣƖŸůċŊŰĲƣŔĦШ

ǯĲũĬЮШШÑőĲƚĲШĬŔƓŸũĲƚШƽŔũũШċũŔŊŰШƽŔƣőШƣőĲШĲũĲĦƣƖŔĦШĦŸůƓŸŰĲŰƣШŸŉШƣőĲШĲũĲĦƣƖŸůċŊŰĲƣŔĦШE~ШǯĲũĬШƨƓŸŰШ

ĲǂƓŸƚƨƖĲЯШƽőŸƚĲШċũƣĲƖŰċƣŔŰŊШŰċƣƨƖĲШŔŰĬƨĦĲƚШůŸƻĲůĲŰƣШŔŰШƣőĲШĬŔĲũĲĦƣƖŔĦШůċƣĲƖŔċũШы[ŔŊЮШΟЮΞьЮШcĲċƣШ

ŔƚШƣőĲŰШƖĲũĲċƚĲĬШŉƖŸůШƣőĲШŔŰƣĲƖůŸũĲĦƨũċƖШĦŸũũŔƚŔŸŰƚШƽőŔĦőШċƖŔƚĲШŉƖŸůШƣőŔƚШůŔĦƖŸƽċƻĲрŔŰĬƨĦĲĬШ

ůŸƻĲůĲŰƣЮΝΥΟ 

 

[ŔŊƨƖĲЮΦдΥЮшЮÅĲƓƖĲƚĲŰƣċƣŔŸŰЮŸŉЮƣőĲЮƓŸũċƖŔƚċƣŔŸŰЮũŸƚƚЮůĲĦőċŰŔƚůдЮ ƚЮƣőĲЮƖĲũċƣŔƻĲЮƓŸƚŔƣŔŸŰƚЮŸŉЮƣőĲЮƓŸƚŔƣŔƻĲЮċŰĬЮŰĲŊċƣŔƻĲЮ
ĲŰĬƚЮŸŉЮƣőĲЮĲũĲĦƣƖŔĦЮǯĲũĬЮċũƣĲƖŰċƣĲеЮƣőĲЮĬŔƓŸũĲƚЮƚĲĲŰЮŔŰЮċЮƓŸũċƖЮůŸũĲĦƨũĲЮёƽċƣĲƖЮŔƚЮƨƚĲĬЮőĲƖĲђЮƽŔũũЮƖĲцŸƖŔĲŰƣċƣĲЮƣŸЮůċƣĦőЮ
ƣőĲЮĲũĲĦƣƖŔĦЮǯĲũĬѢƚЮċũŔŊŰůĲŰƣдЮÑőĲЮůŸũĲĦƨũĲЮůƨƚƣЮƖŸƣċƣĲЮƣŸЮċĦőŔĲƻĲЮƣőŔƚеЮƽŔƣőЮőĲċƣЮĤĲŔŰŊЮƖĲũĲċƚĲĬЮĤĲĦċƨƚĲЮŸŉЮƣőĲЮ
ŔŰƣĲƖůŸũĲĦƨũċƖЮĦŸũũŔƚŔŸŰƚд 

fŰƣĲƖŉċĦŔċũШƓŸũċƖŔƚċƣŔŸŰЯШċũƚŸШťŰŸƽŰШċƚШƣőĲШ~ċǂƽĲũũрìċŊŰĲƖШůĲĦőċŰŔƚůЯШŸĦĦƨƖƚШŔŰШ

őĲƣĲƖŸŊĲŰĲŸƨƚШůċƣĲƖŔċũƚШƽőĲƖĲШĦőċƖŊĲĬШƓċƖƣŔĦũĲƚШƣőċƣШċƖĲШŉƖĲĲШƣŸШůŸƻĲШċƖĲШĦŸŰƣċŔŰĲĬШƽŔƣőŔŰШċŰШ



тф 
 

ŔŰƚƨũċƣŔŰŊШыůŔĦƖŸƽċƻĲШƣƖċŰƚƓċƖĲŰƣьШƚĲĦƣŔŸŰШŸŉШƣőĲШůċƣĲƖŔċũШы[ŔŊШΟЮΟьЮШÖƓŸŰШĲǂƓŸƚƨƖĲШƣŸШƣőĲШ

ůŔĦƖŸƽċƻĲЯШƣőĲШĦőċƖŊĲĬШƓċƖƣŔĦũĲƚШƽŔũũШċĦĦƨůƨũċƣĲШċƣШƣőĲШŔŰƣĲƖŉċĦĲШŸŉШƣőĲШŔŰƚƨũċƣŔŰŊШƓŸƖƣŔŸŰШŸŉШƣőĲШ

ůċƣĲƖŔċũЯШƽőŔĦőШĦċƨƚĲƚШƚĲĦŸŰĬċƖǃШƓŸũċƖŔƚċƣŔŸŰШċƣШƣőĲШĤŸƨŰĬċƖǃШŸŉШƣőĲШƣƽŸШƓőċƚĲƚШũĲċĬŔŰŊШƣŸШ

ƓŸũċƖŔƚċƣŔŸŰШƽŔƣőŔŰШƣőĲШŰŸŰрĦŸŰĬƨĦƣŔŰŊШƖĲŊŔŸŰЮШШΝΥΜ 

 

 

[ŔŊƨƖĲЮΦдΦЮшЮÉĦőĲůċƣŔĦЮŸŉЮ~ċǂƽĲũũцìċŊŰĲƖЮÂŸũċƖŔƚċƣŔŸŰдЮ 

Τд ŰЮĲũĲĦƣƖŔĦЮǯĲũĬЮŔƚЮċƓƓũŔĲĬЮċĦƖŸƚƚЮċЮĦŸŰĬƨĦƣŔŰŊЮƖĲŊŔŸŰЮёĤũċĦťђЮċŰĬЮċŰЮċĬŢċĦĲŰƣЮŰŸŰцĦŸŰĬƨĦƣŔŰŊЮƖĲŊŔŸŰЮёŊƖĲǃђд 

Υд 9őċƖŊĲĬЮƓċƖƣŔĦũĲƚЮŔŰЮƣőĲЮĦŸŰĬƨĦƣŔŰŊЮƖĲŊŔŸŰЮċƖĲЮƓŸũċƖŔƚĲĬеЮĦƖĲċƣŔŰŊЮċŰЮĲũĲĦƣƖŔĦċũЮŔůĤċũċŰĦĲЮċƣЮƣőĲЮŔŰƣĲƖŉċĦĲЮ
ƽŔƣőЮƣőĲЮŰŸŰцĦŸŰĬƨĦƣŔŰŊЮƖĲŊŔŸŰдЮ 

Φд ÑőĲЮůŔĦƖŸƽċƻĲцŔŰĬƨĦĲĬЮĦőċƖŊĲЮŔůĤċũċŰĦĲЮċƣЮƣőĲЮŔŰƣĲƖŉċĦĲЮŊĲŰĲƖċƣĲƚЮƚĲĦŸŰĬċƖǃЮƓŸũċƖŔƚċƣŔŸŰЮċĦƖŸƚƚЮƣőĲЮ
ŰŸŰцĦŸŰĬƨĦƣŔŰŊЮƖĲŊŔŸŰдЮ 

ÑőĲШƚĲĦŸŰĬШůĲĦőċŰŔƚůШĤǃШƽőŔĦőШůŔĦƖŸƽċƻĲƚШĦċƨƚĲШőĲċƣШũŸƚƚШċƖĲШĦŸŰĬƨĦƣŔŸŰШũŸƚƚĲƚШы[ŔŊШΟЮΠьЮШ

ÑőĲƚĲШċƖĲШƚĲĲŰШƽőĲŰШċŰШĲũĲĦƣƖŔĦШǯĲũĬШŔƚШċƓƓũŔĲĬШƣŸШċШůċƣĲƖŔċũШĦŸŰƣċŔŰŔŰŊШŉƖĲĲШĦőċƖŊĲШĦċƖƖŔĲƖƚЮШ ŰШ



ул 
 

ĲũĲĦƣƖŔĦċũШŊƖċĬŔĲŰƣШŔƚШƚĲƣШƨƓШŔŰƚŔĬĲШƣőĲШůċƣĲƖŔċũЯШƖĲƚƨũƣŔŰŊШŔŰШůŸƻĲůĲŰƣШŸŉШƣőĲШŉƖĲĲШĦőċƖŊĲШ

ĦċƖƖŔĲƖƚЯШċŰĬШőĲċƣŔŰŊШƣċťŔŰŊШƓũċĦĲШĤĲĦċƨƚĲШŸŉШƣőĲШŔŰƣĲƖůŸũĲĦƨũċƖШĦŸũũŔƚŔŸŰƚШыĲũĲĦƣƖŔĦċũШ

ƖĲƚŔƚƣċŰĦĲьЮШ9ŸŰĬƨĦƣŔŸŰШũŸƚƚĲƚШĦċŰШĤĲШƚĲĲŰШŔŰШƚŸũŔĬƚЯШŸƖШƚŸũƨƣŔŸŰƚШƽŔƣőШŉƖĲĲШĦőċƖŊĲШĦċƖƖŔĲƖƚШ

ĬŔƚƚŸũƻĲĬШŔŰШƣőĲůЯШƚƨĦőШċƚШĤƖŔŰĲЮШШΝΥΜ 

 

[ŔŊƨƖĲЮΦдΧЮшЮÅĲƓƖĲƚĲŰƣċƣŔŸŰЮŸŉЮƣőĲЮĦŸŰĬƨĦƣŔŸŰЮőĲċƣŔŰŊЮůĲĦőċŰŔƚůдЮЮ?ĲũŸĦċũŔƚĲĬЮĦőċƖŊĲЮĦċƖƖŔĲƖƚЮƽŔũũЮƓƖŸƓċŊċƣĲЮ
ƣőƖŸƨŊőЮċЮũŔƕƨŔĬЮůĲĬŔƨůЮƽőĲŰЮċŰЮE~ЮǯĲũĬЮŔƚЮċƓƓũŔĲĬеЮŊĲŰĲƖċƣŔŰŊЮőĲċƣЮůǃЮĦŸũũŔƚŔŸŰƚдЮ 

 

ΦдΤдΤдΥЮéŸũƨůĲƣƖŔĦЮcĲċƣŔŰŊЮċŰĬЮÂĲŰĲƣƖċƣŔŸŰЮ?ĲƓƣőЮ 

 

~ŔĦƖŸƽċƻĲƚШċƖĲШċĤũĲШƣŸШőĲċƣШċШĬŔĲũĲĦƣƖŔĦШůċƣĲƖŔċũШĤǃШőƨŰĬƖĲĬƚШŸŉШĬĲŊƖĲĲƚШ9ĲũƚŔƨƚШŔŰШƚĲĦŸŰĬƚШ

ĬƨĲШƣŸШċŰŸƣőĲƖШƨŰŔƕƨĲШƓƖŸƓĲƖƣǃаШƻŸũƨůĲƣƖŔĦШőĲċƣŔŰŊЮШΝΥΟШШÑőĲШƖċĬŔċƣŔŸŰШƓĲƖůĲċƣĲƚШċШůċƣĲƖŔċũШ

ƨŰŔŉŸƖůũǃЯШĲŰċĤũŔŰŊШŔƣШƣŸШőĲċƣШƣőĲШĦŸƖĲШŸŉШċШůċƣĲƖŔċũШċƣШċШĦŸůƓċƖċĤũĲШƖċƣĲШƣŸШŔƣƚШƚƨƖŉċĦĲШы[ŔŊШΟЮΡьЮШ

ÑőŔƚШƚƣċŰĬƚШŔŰШĦŸŰƣƖċƚƣШƣŸШĦŸŰƻĲŰƣŔŸŰċũШőĲċƣŔŰŊЯШƽőĲƖĲШƣőĲШƓċƖƣШŸŉШƣőĲШůċƣĲƖŔċũШĦũŸƚĲƚƣШƣŸШƣőĲШ

ƚŸƨƖĦĲШŸŉШőĲċƣŔŰŊШŔƚШőĲċƣĲĬШǯƖƚƣШċŰĬШƣőĲШƣĲůƓĲƖċƣƨƖĲШŸŉШƣőĲШůċƣĲƖŔċũШŔƚШƚƣĲċĬŔũǃШŔŰĦƖĲċƚĲĬШĤǃШ

ĦŸŰĬƨĦƣŔŸŰШċŰĬоŸƖШĦŸŰƻĲĦƣŔŸŰЮШ 
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fƣШŔƚШŔůƓŸƖƣċŰƣШƣŸШŰŸƣĲШŸŰĲШĦċƻĲċƣШƣŸШƻŸũƨůĲƣƖŔĦШőĲċƣŔŰŊаШƓĲŰĲƣƖċƣŔŸŰШĬĲƓƣőЮШÂĲŰĲƣƖċƣŔŸŰШĬĲƓƣőШ

ы?ƓьЯШШŔƚШĬĲǯŰĲĬШċƚШƣőĲШƓŸŔŰƣШĤĲŰĲċƣőШƣőĲШƚƨƖŉċĦĲШŸŉШċШůċƣĲƖŔċũШƣőċƣШƣőĲШƓŸƽĲƖШǰƨǂШĬƖŸƓƚШƣŸШΝоĲШ

ыӇΜЮΟΣΥьШŸŉШŔƣƚШŔŰĦŔĬĲŰƣШƻċũƨĲШыEƕЮШΟЮΝьЮШΝΥΜШШÉŔůƓũǃЯШƓĲŰĲƣƖċƣŔŸŰШĬĲƓƣőШƕƨċŰƣŔǯĲƚШőŸƽШŉċƖШĤĲũŸƽШ

ƣőĲШƚƨƖŉċĦĲШŸŉШċШĬŔĲũĲĦƣƖŔĦШůċƣĲƖŔċũШůŔĦƖŸƽċƻĲƚШĦċŰШƓĲŰĲƣƖċƣĲЮШ 

 

 

 

EƕƨċƣŔŸŰЮΦдΤЮшЮ9ċũĦƨũċƣŔŸŰЮŸŉЮƓĲŰĲƣƖċƣŔŸŰЮĬĲƓƣőдЮÑőĲЮƖċĬŔċƣŔŸŰЮƽċƻĲũĲŰŊƣőеЮċƚЮƽĲũũЮċƚЮƣőĲЮĬŔĲũĲĦƣƖŔĦЮĦŸŰƚƣċŰƣЮċŰĬЮ
ĬŔĲũĲĦƣƖŔĦЮũŸƚƚЮŉċĦƣŸƖЮŸŉЮƣőĲЮůċƣĲƖŔċũеЮƽŔũũЮŔŰǰƨĲŰĦĲЮƣőŔƚЮƻċũƨĲдЮЮ 

͒ѩӆЮĬŔĲũĲĦƣƖŔĦЮĦŸŰƚƣċŰƣеЮ͒ѢѢЮӆЮĬŔĲũĲĦƣƖŔĦЮũŸƚƚЮŉċĦƣŸƖеЮΣ͘ӆЮƽċƻĲũĲŰŊƣőЮŸŉЮůŔĦƖŸƽċƻĲЮƓċƚƚŔŰŊЮƣőƖŸƨŊőЮƣőĲЮůĲĬŔƨůЮ 

ÂĲŰĲƣƖċƣŔŸŰШĬĲƓƣőШŔƚШĬĲƓĲŰĬĲŰƣШŸŰШƣőĲШĬŔĲũĲĦƣƖŔĦШĦŸŰƚƣċŰƣЯШƣőĲШĬŔĲũĲĦƣƖŔĦШũŸƚƚШŉċĦƣŸƖЯШċŰĬШƣőĲШ

ƽċƻĲũĲŰŊƣőШŸŉШƣőĲШůŔĦƖŸƽċƻĲЮШÑőĲШƚƣƖŸŰŊĲƖШƣőĲШĬŔĲũĲĦƣƖŔĦШĦŸŰƚƣċŰƣШŸŉШċШůċƣĲƖŔċũЯШƣőĲШƚőŸƖƣĲƖШŔƣƚШ

ƓĲŰĲƣƖċƣŔŸŰШĬĲƓƣőШċƚШċŰШŔŰĦƖĲċƚŔŰŊШċůŸƨŰƣШŸŉШĲŰĲƖŊǃШŉƖŸůШƣőĲШůŔĦƖŸƽċƻĲШŔƚШљƚƣŸƖĲĬњШĤǃШƣőĲШ

ůċƣĲƖŔċũШыÑċĤЮШΟЮΝьЮШ9ŸŰƚŔĬĲƖċƣŔŸŰШŸŉШШƣőĲШƓĲŰĲƣƖċƣŔŸŰШĬĲƓƣőШƚőŸƽƚШƣőċƣШťŰŸƽũĲĬŊĲШŸŉШċШ

ůċƣĲƖŔċũќƚШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШŔƚШťĲǃШƣŸШĲǂƓũċŔŰŔŰŊШƽőċƣШƓƖŸĦĲƚƚĲƚШŸĦĦƨƖШĬƨƖŔŰŊШůŔĦƖŸƽċƻĲШ

őĲċƣŔŰŊЮШΝΥΜ 

 

 

[ŔŊƨƖĲЮΦдΨЮшЮéŸũƨůĲƣƖŔĦЮőĲċƣŔŰŊЮĲŰċĤũĲƚЮċЮůċƣĲƖŔċũЮƣŸЮĤĲЮőĲċƣĲĬЮĤǃЮőƨŰĬƖĲĬƚЮŸŉЮĬĲŊƖĲĲƚЮŔŰЮƚĲĦŸŰĬƚЮċƚЮƣőĲƖĲЮŔƚЮũŔƣƣũĲЮƣŸЮ
ŰŸЮƣĲůƓĲƖċƣƨƖĲЮŊƖċĬŔĲŰƣЮĤĲƣƽĲĲŰЮƣőĲЮĦŸƖĲЮċŰĬЮƚƨƖŉċĦĲЮёũĲŉƣђеЮƽőĲƖĲċƚЮƣőĲЮũċƖŊĲЮƣĲůƓĲƖċƣƨƖĲЮŊƖċĬŔĲŰƣЮƽőŔĦőЮŔƚЮŔŰŔƣŔċũũǃЮ
ƓƖĲƚĲŰƣЮŔŰЮĦŸŰƻĲŰƣŔŸŰċũЮőĲċƣŔŰŊЮƖĲƚƨũƣƚЮŔŰЮċЮůƨĦőЮƚũŸƽĲƖЮőĲċƣŔŰŊЮƖċƣĲЮёƖŔŊőƣђдЮ 
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ÑċĤũĲЮΦдΤЮшЮÂĲŰĲƣƖċƣŔŸŰЮĬĲƓƣőЮƻċũƨĲƚЮŉŸƖЮůĲƣċũƚеЮƓŸũǃůĲƖƚЮċŰĬЮƚƨƚĦĲƓƣŸƖƚдЮÑőĲЮũċƖŊĲЮƖċŰŊĲЮŔŰЮƻċũƨĲƚЮĬĲůŸŰƚƣƖċƣĲƚЮ
ƽőǃЮƕƨċŰƣŔŉǃŔŰŊЮċЮůċƣĲƖŔċũѢƚЮĬŔĲũĲĦƣƖŔĦЮƓƖŸƓĲƖƣŔĲƚЮŔƚЮĦƖƨĦŔċũЮƣŸЮƨŰĬĲƖƚƣċŰĬŔŰŊЮŔƣƚЮƓĲƖŉŸƖůċŰĦĲЮƨŰĬĲƖЮůŔĦƖŸƽċƻĲЮ
ŔƖƖċĬŔċƣŔŸŰдЮΫάЮ 

~ċƣĲƖŔċũ ÂĲŰĲƣƖċƣŔŸŰШ?ĲƓƣőШыůь 

 

ìċƣĲƖ 

 

ΜЮΜΟ 

  

ÉŔũŔĦŸŰШ9ċƖĤŔĬĲ 

 

ΜЮΜΞ 

ũƨůŔŰċ ΝΞЮΣΡ 

 

9ŸƓƓĲƖ 

 

ΞЮΤΜШǂШΝΜрΣ 

 

fƖŸŰ ΝЮΟΜШǂШΝΜрΣ 

 

ÂŸũǃƚƣǃƖĲŰĲ 

 

 

ΤΣЮΞΜШ 

ÂŸũǃƻŔŰǃũШ9őũŸƖŔĬĲ ΠЮΜΟШ 

 

ΦдΤдΤдΧЮ?ŔĲũĲĦƣƖŔĦЮÂƖŸƓĲƖƣŔĲƚЮ 

 
?ŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШĬĲƚĦƖŔĤĲШőŸƽШůċƣĲƖŔċũƚШŔŰƣĲƖċĦƣШƽŔƣőШůŔĦƖŸƽċƻĲШƖċĬŔċƣŔŸŰЮШ?ŔĲũĲĦƣƖŔĦШ

ůċƣĲƖŔċũƚШċƖĲШċĤũĲШƣŸШŔŰƣĲƖċĦƣШƽŔƣőШůŔĦƖŸƽċƻĲШƖċĬŔċƣŔŸŰШĤĲĦċƨƚĲШŸŉШƣőĲШƓƖĲƚĲŰĦĲШŸŉШċШ

ƓĲƖůċŰĲŰƣЯШŸƖШŔŰĬƨĦĲĬЯШĬŔƓŸũĲЮШ ƓƓũǃŔŰŊШċŰШĲũĲĦƣƖŔĦШǯĲũĬШƣŸШċШĬŔĲũĲĦƣƖŔĦШůċƣĲƖŔċũШƽŔũũШƖĲƚƨũƣШŔŰШ

ƚŸůĲШĲŰĲƖŊǃШƚƣŸƖċŊĲШŉƖŸůШƣőĲШĦőċƖŊĲШƓŸũċƖŔƚċƣŔŸŰЮШÑőŔƚШĲŰĲƖŊǃШƚƣŸƖċŊĲШĦċŰШĤĲШůċƣőĲůċƣŔĦċũũǃШ

ĬĲƚĦƖŔĤĲĬШĤǃШƣőĲШĬŔĲũĲĦƣƖŔĦШƓĲƖůŔƣƣŔƻŔƣǃШы͌ьШыEƕЮШΟЮΞьЮШ 

 



уо 
 

‐ ‐ Ὦ‐ 
EƕƨċƣŔŸŰЮΦдΥЮцЮ?ĲƣĲƖůŔŰċƣŔŸŰЮŸŉЮĬŔĲũĲĦƣƖŔĦЮƓĲƖůŔƣƣŔƻŔƣǃЮŸŉЮċЮŊŔƻĲŰЮůċƣĲƖŔċũ 

ÑőĲШĬŔĲũĲĦƣƖŔĦШƓĲƖůŔƣƣŔƻŔƣǃШŔƚШĬĲƚĦƖŔĤĲĬШĤǃШƣƽŸШƓċƖƣƚаШƣőĲШƖĲċũШƓċƖƣШы͌ќьШŔƚШťŰŸƽŰШċƚШƣőĲШĬŔĲũĲĦƣƖŔĦШ

ĦŸŰƚƣċŰƣЯШƽőŔĦőШƕƨċŰƣŔǯĲƚШƣőĲШċůŸƨŰƣШŸŉШƚƣŸƖĲĬШĲŰĲƖŊǃбШƽőĲƖĲċƚШƣőĲШŔůċŊŔŰċƖǃШƓċƖƣШыќ͌ќьЯШťŰŸƽŰШ

ċƚШƣőĲШĬŔĲũĲĦƣƖŔĦШũŸƚƚШŉċĦƣŸƖЯШƽőŔĦőШĬĲƚĦƖŔĤĲƚШƣőĲШċůŸƨŰƣШŸŉШƚƣŸƖĲĬШůŔĦƖŸƽċƻĲШĲŰĲƖŊǃШƣőċƣШŔƚШ

ƣőĲŰШĬŔƚƚŔƓċƣĲĬШċƚШőĲċƣЮШcĲƖĲЯШŢШŔƚШċŰШŔůċŊŔŰċƖǃШĦŸŰƚƣċŰƣШыЍ ρьЮШΝΥΜЯШΝΥΞШÑőĲШĬŔĲũĲĦƣƖŔĦШĦŸŰƚƣċŰƣШ

ċŰĬШũŸƚƚШŉċĦƣŸƖШċƖĲШƖĲũċƣĲĬШƣŸШŸŰĲШċŰŸƣőĲƖШĤǃШċШƖċƣŔŸШťŰŸƽŰШċƚШƣőĲШĬŔĲũĲĦƣƖŔĦШũŸƚƚШƣċŰŊĲŰƣШыƣċŰШ͋ьЮШ

fƣШŔƚШƨƚĲĬШƣŸШċƚƚĲƚƚШƣőĲШŸƻĲƖċũũШċĤŔũŔƣǃШŸŉШċШůċƣĲƖŔċũШƣŸШĤĲШőĲċƣĲĬШĤǃШċШůŔĦƖŸƽċƻĲШǯĲũĬШċƣШċШ

ƚƓĲĦŔǯĦШŉƖĲƕƨĲŰĦǃШыEƕЮШΟЮΟьЮШ 

ÔÁÎ‬
‐

‐
 

EƕƨċƣŔŸŰЮΦдΦЮцЮ?ŔĲũĲĦƣƖŔĦЮxŸƚƚЮƣċŰŊĲŰƣЮŸŉЮċЮŊŔƻĲŰЮůċƣĲƖŔċũд 

 

ΦдΤдΤдΨЮ[ƖĲƕƨĲŰĦǃеЮÑĲůƓĲƖċƣƨƖĲЮċŰĬЮ?ĲŰƚŔƣǃЮ?ĲƓĲŰĬĲŰĦĲЮŸŉЮ?ŔĲũĲĦƣƖŔĦЮÂƖŸƓĲƖƣŔĲƚ 

 

ΟЮΝЮΝЮΡЮΝШ[ƖĲƕƨĲŰĦǃШ 

 
ÖŰũĲƚƚШċШůċƣĲƖŔċũШĲǂőŔĤŔƣƚШũŸƽШũŸƚƚШƽőĲŰШĲǂƓŸƚĲĬШƣŸШůŔĦƖŸƽċƻĲƚЯШƣőĲƖĲШƽŔũũШĤĲШƚƣƖŸŰŊШƻċƖŔċƣŔŸŰШ

ŸŉШƣőĲШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШƽŔƣőШŉƖĲƕƨĲŰĦǃЮШÑőĲШƖĲũċƣŔŸŰƚőŔƓШĤĲƣƽĲĲŰШƣőĲШĬŔĲũĲĦƣƖŔĦШĦŸŰƚƣċŰƣШċŰĬШ

ũŸƚƚШŉċĦƣŸƖШƽŔƣőШŉƖĲƕƨĲŰĦǃШŔƚШƽĲũũШĬĲůŸŰƚƣƖċƣĲĬШĤǃШƣőĲШ?ĲĤǃĲШĲƕƨċƣŔŸŰШыEƕЮШΟЮΠьЮ 

 

 

EƕƨċƣŔŸŰЮΦдΧЮшЮÑőĲЮ?ĲĤǃĲЮEƕƨċƣŔŸŰ 

ƚ͌ШШċŰĬШӋ͌ШƖĲƓƖĲƚĲŰƣШƣőĲШĬŔĲũĲĦƣƖŔĦШĦŸŰƚƣċŰƣШċƣШƚƣċƣŔĦШċŰĬШƻĲƖǃШőŔŊőШŉƖĲƕƨĲŰĦŔĲƚШƖĲƚƓĲĦƣŔƻĲũǃЯШ

ƽőŔũƚƣШ͛ШĬĲƚĦƖŔĤĲƚШƣőĲШƖĲũċǂċƣŔŸŰШƣŔůĲШтШШƣőĲШƣŔůĲШƣċťĲŰШŉŸƖШċШůŸũĲĦƨũĲШƣŸШƖĲƻĲƖƣШƣŸШŔƣƚШĲƕƨŔũŔĤƖŔƨůШ

ƓŸƚŔƣŔŸŰШŸŰĦĲШƣőĲШĲũĲĦƣƖŔĦċũШǯĲũĬШĦĲċƚĲƚЮШÑőĲШƖĲũċǂċƣŔŸŰШƣŔůĲШƽŔũũШċũƚŸШƻċƖǃШƚŔŊŰŔǯĦċŰƣũǃШƽŔƣőШ

‐ ‐ӑ 
‐ ‐ӑ
ρ Ὦ†‫

 



уп 
 

ƣĲůƓĲƖċƣƨƖĲЯШċƚШŔƚШŔŰǰƨĲŰĦĲĬШĤǃШŔŰƣĲƖůŸũĲĦƨũċƖШŔŰƣĲƖċĦƣŔŸŰƚШƽőŔĦőШƽŔũũШƽĲċťĲŰШƽŔƣőШŔŰĦƖĲċƚŔŰŊШ

ƣĲůƓĲƖċƣƨƖĲЮШcĲƖĲЯШŢШŔƚШċŰШŔůċŊŔŰċƖǃШĦŸŰƚƣċŰƣШыЍ ρьШċŰĬШ͠ШĦŸƖƖĲƚƓŸŰĬƚШƣŸШƣőĲШƖĲũċǂċƣŔŸŰШ

ŉƖĲƕƨĲŰĦǃЮШΝΥΜ 

ÑőĲШ?ĲĤǃĲШĲƕƨċƣŔŸŰШůċǃШĤĲШŉƨƖƣőĲƖШƚĲƓċƖċƣĲĬШŔŰƣŸШƣƽŸШĦŸůƓŸŰĲŰƣƚШƽőŔĦőШĬĲƚĦƖŔĤĲШƣőĲШŉċĦƣŸƖƚШ

ŔŰǰƨĲŰĦŔŰŊШƣőĲШĬŔĲũĲĦƣƖŔĦШĦŸŰƚƣċŰƣШыEƕЮШΟЮΡьШċŰĬШũŸƚƚШŉċĦƣŸƖШƚƓĲĦŔǯĦċũũǃШыEƕЮШΟЮΣьЮ 

 

 

EƕƨċƣŔŸŰЮΦдΨЮшЮ?ŔĲũĲĦƣƖŔĦЮĦŸŰƚƣċŰƣЮƓŸƖƣŔŸŰЮŸŉЮƣőĲЮ?ĲĤǃĲЮEƕƨċƣŔŸŰд 

 

 

 

 

EƕƨċƣŔŸŰЮΦдΩЮшЮ?ŔĲũĲĦƣƖŔĦЮũŸƚƚЮŉċĦƣŸƖЮƓŸƖƣŔŸŰЮŸŉЮƣőĲЮ?ĲĤǃĲЮEƕƨċƣŔŸŰд 

ÑőĲШŉƖĲƕƨĲŰĦǃШĬĲƓĲŰĬĲŰĦĲШŸŉШƣőĲШĬŔĲũĲĦƣƖŔĦШĦŸŰƚƣċŰƣШċŰĬШũŸƚƚШŉċĦƣŸƖШŔƚШĦċŰШċũƚŸШĤĲШƖĲƓƖĲƚĲŰƣĲĬШ

ŊƖċƓőŔĦċũũǃШы[ŔŊЮШΟЮΣьЮШ 

 

[ŔŊƨƖĲЮΦдΩЮшЮ]ƖċƓőŔĦċũЮƖĲƓƖĲƚĲŰƣċƣŔŸŰЮŸŉЮőŸƽЮĬŔĲũĲĦƣƖŔĦЮĦŸŰƚƣċŰƣЮё͒ѢђЮċŰĬЮĬŔĲũĲĦƣƖŔĦЮũŸƚƚЮŉċĦƣŸƖЮё͒ѢѢђЮƻċƖǃЮƽŔƣőЮŉƖĲƕƨĲŰĦǃеЮ
ċƚЮĬĲƚĦƖŔĤĲĬЮŔŰЮƣőĲЮ?ĲĤǃĲЮĲƕƨċƣŔŸŰд 

‐ ‐ӑ 
‐ ‐ӑ
ρ †‫

 

‐ᴂ
‐ ‐ӑ†‫

ρ †‫
 



ур 
 

7ŸƣőШċƣШũŸƽШċŰĬШőŔŊőШŉƖĲƕƨĲŰĦŔĲƚШƣőĲШĬŔĲũĲĦƣƖŔĦШĦŸŰƚƣċŰƣШŔƚШƚĲĲŰШƣŸШĤĲШũċƖŊĲũǃШĦŸŰƚƣċŰƣЯШċũƣőŸƨŊőШ

ƣőĲƖĲШŔƚШċШƚŔŊŰŔǯĦċŰƣШĬĲĦƖĲċƚĲШŔŰШŔƣƚШůċŊŰŔƣƨĬĲШƽŔƣőШŔŰĦƖĲċƚŔŰŊШŉƖĲƕƨĲŰĦǃЮШШ 

ΟЮΝЮΝЮΡЮΞШÑĲůƓĲƖċƣƨƖĲШ 

 
ƚШƚƣċƣĲĬШċĤŸƻĲЯШŔŰĦƖĲċƚŔŰŊШƣĲůƓĲƖċƣƨƖĲШƽŔũũШƖĲĬƨĦĲШƣőĲШƖĲũċǂċƣŔŸŰШƣŔůĲШŉŸƖШċШŊŔƻĲŰШƚċůƓũĲЯШċƚШ

ƣőĲШŔŰƣĲƖůŸũĲĦƨũċƖШŉŸƖĦĲƚШċƖĲШƽĲċťĲŰĲĬЮШÑőŔƚШőċƚШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШĲǭĲĦƣШŸŉШŔŰĦƖĲċƚŔŰŊШƣőĲШ

ůŔĦƖŸƽċƻĲШŉƖĲƕƨĲŰĦǃШċƣШƽőŔĦőШƣőĲШĲƕƨŔũŔĤƖŔƨůШƓŸƚŔƣŔŸŰШŔƚШƖĲċĦőĲĬЯШƚőŔŉƣŔŰŊШƣőĲШ?ĲĤǃĲШĦƨƖƻĲƚШƣŸШ

ƣőĲШƖŔŊőƣЮШ 

9ŸŰƚĲƕƨĲŰƣũǃЯШċŰШŔŰĦƖĲċƚĲШŔŰШƣőĲШĬŔĲũĲĦƣƖŔĦШĦŸŰƚƣċŰƣШĦċŰШĤĲШƚĲĲŰШƽŔƣőШŔŰĦƖĲċƚŔŰŊШƣĲůƓĲƖċƣƨƖĲЮШ

ŰШŔŰĦƖĲċƚĲШŔŰШƣőĲШĬŔĲũĲĦƣƖŔĦШũŸƚƚШŉċĦƣŸƖШĦċŰШŸŰũǃШĤĲШƚĲĲŰШƽőĲŰШƣőĲШůĲċƚƨƖĲĬШŉƖĲƕƨĲŰĦǃШŔƚШ

ŊƖĲċƣĲƖШƣőċŰШƣőċƣШŸŉШƣőĲШƖĲũċǂċƣŔŸŰШŉƖĲƕƨĲŰĦǃЮШΝΥΠЯШΝΥΡ 

ΦдΤдΤдΨдΦЮ?ĲŰƚŔƣǃЮ 

 
ÑőĲШĬĲŰƚŔƣǃШċƣШƽőŔĦőШċШƚċůƓũĲШŔƚШƓċĦťĲĬШŉŸƖШĬŔĲũĲĦƣƖŔĦШċŰċũǃƚŔƚШƽŔũũШċǭĲĦƣШƣőĲШŸƻĲƖċũũШƓĲƖůŔƣƣŔƻŔƣǃЯШ

ůċťŔŰŊШŔƣШċŰШŔůƓŸƖƣċŰƣШĦŸŰƚŔĬĲƖċƣŔŸŰЮШ~ŸƖĲШĬĲŰƚĲũǃШƓċĦťĲĬШƚċůƓũĲƚШŸŉШƣőĲШƚċůĲШĦőĲůŔĦċũШ

ĦŸůƓŸƨŰĬШƽŔũũШőċƻĲШƚƨƓĲƖŔŸƖШƓĲƖůŔƣƣŔƻŔƣǃЯШĬƨĲШƣŸШƚůċũũĲƖШċŔƖШƓŸĦťĲƣƚЯШƽőŔĦőШƽŔũũШƖĲƚƨũƣШŔŰШċŰШ

ĲŰőċŰĦĲĬШĬŔĲũĲĦƣƖŔĦШĦŸŰƚƣċŰƣШċŰĬШũŸƚƚШŉċĦƣŸƖЮШfƣШŔƚШŔůƓŸƖƣċŰƣШƣŸШĤĲШċƽċƖĲШŸŉШƓċĦťŔŰŊШĬĲŰƚŔƣǃЯШċƚШŔƣШ

ƽŔũũШŔůƓċĦƣШƣőĲШƖĲƚƨũƣƚШŸŉШċŰШĲǂƓĲƖŔůĲŰƣЮШΝΥΣ 

ΟЮΝЮΞШ~ĲċƚƨƖĲůĲŰƣШŸŉШ?ŔĲũĲĦƣƖŔĦШÂƖŸƓĲƖƣŔĲƚ 
 
ÑőĲШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШŸŉШċШůċƣĲƖŔċũШůċǃШĤĲШůĲċƚƨƖĲĬШĤǃШċШƖċŰŊĲШŸŉШĬŔǭĲƖĲŰƣШƣĲĦőŰŔƕƨĲƚЮШcŸƽШ
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ÂŸũǃůĲƖƚШőċƻĲШċũƚŸШĤĲĲŰШĬĲŊƖċĬĲĬШĤǃШůŔĦƖŸƽċƻĲрċƚƚŔƚƣĲĬШĬĲƓŸũǃůĲƖŔƚċƣŔŸŰШŔŰШĦŸŰƻĲŰƣŔŸŰċũШ

ŸƖŊċŰŔĦШƚŸũƻĲŰƣƚЯШƽőĲƖĲШůŔĦƖŸƽċƻĲШőĲċƣŔŰŊШŔƚШƨƚĲĬШċƚШċŰШĲŰĲƖŊǃШƚŸƨƖĦĲШƣŸШĬƖŔƻĲШƣőĲШƖĲċĦƣŔŸŰЮШΝΝΥЯШ

ΞΜΜЯШΞΜΝШШcŸƽĲƻĲƖЯШĦőċũũĲŰŊĲƚШĦŸŰĦĲƖŰŔŰŊШċĬĬŔƣŔŸŰċũШőċǍċƖĬƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШŸƖŊċŰŔĦШƚŸũƻĲŰƣƚШċŰĬШ

ĦŸůƓũĲǂШƓƨƖŔǯĦċƣŔŸŰШŸŉШƓƖŸĬƨĦƣƚШƖĲůċŔŰЮШ 

fĬĲċũũǃЯШĬĲƻĲũŸƓůĲŰƣШŸŉШċШƚǃƚƣĲůШƽőĲƖĲШċШƓŸũǃůĲƖШĦŸƨũĬШĤĲШĲǭŔĦŔĲŰƣũǃШĬĲŊƖċĬĲĬШĤǃШůŔĦƖŸƽċƻĲƚЯШ

ƽőŔĦőШċƻŸŔĬĲĬШĦőċũũĲŰŊŔŰŊШƚƨƚĦĲƓƣŸƖШƚĲƓċƖċƣŔŸŰШĦŸƨũĬШǃŔĲũĬШċШƕƨŔĦťШċŰĬШũŸƽрƽċƚƣĲШƖŸƨƣĲШŉŸƖШƣőĲШ

ƖĲĦǃĦũŔŰŊШŸŉШƓũċƚƣŔĦƚЮШÑƽŸШůĲƣőŸĬƚШŸŉШċĦőŔĲƻŔŰŊШƣőŔƚШĦċŰШĤĲШĲŰƻŔƚŔŸŰĲĬаШ 

ΝЮ fůůŸĤŔũŔƚĲШċШƚƨƚĦĲƓƣŸƖШŸƖШĦċƣċũǃƚƣШŸŰƣŸШċШƚƨƖŉċĦĲШŔŰШƣőĲШůŔĦƖŸƽċƻĲШƖĲċĦƣŸƖШƚŸШƣőċƣШ

ƓǃƖŸũǃƚŔƚШƓƖŸĬƨĦƣƚШůċǃШĤĲШĲċƚŔũǃШŔƚŸũċƣĲĬШĲЮŊЮШċШőŸŰĲǃĦŸůĤШƣőċƣШůċǃШĤĲШũŔŉƣĲĬШŸƨƣШŸŉШƣőĲШ

ƓǃƖŸũǃƚŔƚШƖĲċĦƣŸƖЯШũĲċƻŔŰŊШƓƨƖĲШƓƖŸĬƨĦƣЮ 

ΞЮ fŰĦŸƖƓŸƖċƣĲШċШƚƨƚĦĲƓƣŸƖШŔŰƣŸШƣőĲШƓŸũǃůĲƖШƽőŔĦőШƽŔũũШĤĲШĬĲŊƖċĬĲĬШŔƣƚĲũŉШĬƨƖŔŰŊШƓǃƖŸũǃƚŔƚЯШ

ƖĲůŸƻŔŰŊШƣőĲШŰĲĲĬШŉŸƖШċŰШŔƚŸũċƣŔŸŰШƚƣĲƓШĲŰƣŔƖĲũǃЮШ 

ũƣőŸƨŊőШƣőĲШǯƖƚƣШƚƣƖċƣĲŊǃШƓŸƚƚĲƚƚĲƚШċШĦũĲċƖШċĬƻċŰƣċŊĲШƽőĲŰШƖĲƨƚċĤŔũŔƣǃШŔƚШĦŸŰƚŔĬĲƖĲĬЯШƣőĲƖĲШŔƚШ

ƣőĲШƓŸƣĲŰƣŔċũШŉŸƖШƣőĲШċĦƣŔƻŔƣǃШŸŉШċŰШŔůůŸĤŔũŔƚĲĬШƚƨƚĦĲƓƣŸƖШŸƖШĦċƣċũǃƚƣШƣŸШĬĲĦƖĲċƚĲШƽŔƣőШƣŔůĲШ

ĤĲĦċƨƚĲШŸŉШĬĲŊƖċĬċƣŔŸŰШŸƖШƓŸŔƚŸŰŔŰŊЮΞΜΞЯШΞΜΟШШĬĬŔƣŔŸŰШŸŉШċШƚƨƚĦĲƓƣŸƖШĬĲƚŔŊŰĲĬШƣŸШĤĲШĬĲŊƖċĬċĤũĲШ

ƽŸƨũĬШċƻŸŔĬШƣőŔƚШũŸŰŊĲƖрƣĲƖůШŔƚƚƨĲЯШċŰĬШƚĲũĲĦƣŔŰŊШċШƚƨƚĦĲƓƣŸƖШĦċŰĬŔĬċƣĲШƣőċƣШŔƚШĦőĲċƓЯШ

ċĤƨŰĬċŰƣШċŰĬШĦċŰШĤĲШƓƖŸĬƨĦĲĬШƚƨƚƣċŔŰċĤũǃШƽŔũũШůŔƣŔŊċƣĲШƣőĲШũċĦťШŸŉШƖĲƨƚċĤŔũŔƣǃШĦŸŰĦĲƖŰЮ 
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[ƨƖƣőĲƖůŸƖĲЯШŔůůŸĤŔũŔƚĲĬШĦċƣċũǃƚƣƚШċŰĬШƚƨƚĦĲƓƣŸƖƚШőċƻĲШĤĲĲŰШĲǂƓũŸƖĲĬШŔŰШƣőĲШũŔƣĲƖċƣƨƖĲЯШ

ƽőĲƖĲċƚШƣőĲƖĲШŔƚШƚŔŊŰŔǯĦċŰƣũǃШũĲƚƚШƓƖĲĦĲĬĲŰƣШŉŸƖШĬĲŊƖċĬċĤũĲШůŔĦƖŸƽċƻĲШƚƨƚĦĲƓƣŸƖƚШтШċŰĬШƣőĲШ

ŰŸƻĲũƣǃШċƚƓĲĦƣШůċťĲƚШƖĲƚĲċƖĦőШŔŰШƣőŔƚШċƖĲċШċĬĬŔƣŔŸŰċũũǃШċƓƓĲċũŔŰŊЮΞΜΠ 

ШťĲǃШĤċƖƖŔĲƖШƣŸШŸƻĲƖĦŸůĲШŔŰШƣőŔƚШƓƖŸŢĲĦƣШƽċƚШŔĬĲŰƣŔŉǃŔŰŊЯШċŰĬШŔůƓũĲůĲŰƣŔŰŊЯШċШƖŸƨƣĲШƣŸШ

ƚƨĦĦĲƚƚŉƨũũǃШŔůƓƖĲŊŰċƣĲШÂEÑШƽŔƣőШċШĬĲŊƖċĬċĤũĲШƚƨƚĦĲƓƣŸƖЮШÑőĲШċĤŔũŔƣǃШŸŉШƚĦ9§ΞШƣŸШƚƽĲũũШ

ƓŸũǃůĲƖƚШċƣШůŔũĬШƣĲůƓĲƖċƣƨƖĲƚШůċťĲƚШŔƣШċŰШŔĬĲċũШĦċŰĬŔĬċƣĲШƣŸШŔŰƻĲƚƣŔŊċƣĲШċƚШċШůĲĬŔƨůШŉŸƖШÂEÑШ

ŔůƓƖĲŊŰċƣŔŸŰЮШ 

ΟЮΝЮΠШÉƨƓĲƖĦƖŔƣŔĦċũШ9ċƖĤŸŰШ?ŔŸǂŔĬĲШfůƓƖĲŊŰċƣŔŸŰ 
 
§ŰĲШŸŉШƣőĲШĦŸůůŸŰШƖŸƨƣĲƚШŉŸƖШůŸĬŔŉǃŔŰŊШċШƓŸũǃůĲƖШŔŰШƚĦ9§ΞШŔƚШƣőĲШŔůƓƖĲŊŰċƣŔŸŰШŸŉШċШŊƨĲƚƣШ

ƚƓĲĦŔĲƚШƽŔƣőШċŰШċĬĬŔƣŔŸŰċũШĬĲƚŔƖċĤũĲШƓƖŸƓĲƖƣǃШĲЮŊЮШĦŸũŸƨƖċŰƣƚШŉŸƖШĬǃĲŔŰŊЯШƓũċƚƣŔĦŔƚĲƖƚШŉŸƖШũŸƽĲƖŔŰŊШ

ŸŉШƣőĲШŊũċƚƚШƣƖċŰƚŔƣŔŸŰШƣĲůƓĲƖċƣƨƖĲЮШ 

fůƓƖĲŊŰċƣŔŸŰШŸŉШċǍŸрĬǃĲƚШŔŰƣŸШƓŸũǃыůĲƣőǃũШůĲƣőċĦƖǃũċƣĲьШыÂ~~ ьШŔŰƚƓŔƖĲĬШċШƚĲƖŔĲƚШŸŉШ

ŔůƓƖĲŊŰċƣŔŸŰШƚƣƨĬŔĲƚШŸŰШÂEÑШƣŸШŔŰĦŸƖƓŸƖċƣĲШĬǃĲƚЮШΝΡΠШШÉŔĦċƖĬŔШĲƣЮċũЮШƚƨĦĦĲƚƚŉƨũũǃШŔůƓƖĲŊŰċƣĲĬШ

ĬŔƚƓĲƖƚĲШĤũƨĲШċŰĬШǃĲũũŸƽШĬǃĲƚШŔŰƣŸШċШƖŸũũШŸŉШÂEÑШǯũůШċƣШΞΡΜШĤċƖШċŰĬШƨƓШƣŸШΝΝΜШ҄Ш9ШŔŰШΠШőŸƨƖƚЯШƽŔƣőШ

ĬǃĲШƨƓƣċťĲШĤĲŔŰŊШĦŸŰǯƖůĲĬШċŰĬШƕƨċŰƣŔǯĲĬШĤǃШÖéШƚƓĲĦƣƖŸůĲƣƖǃЮΞΜΡ 

EǂĦĲũũĲŰƣШůċƚƚШƣƖċŰƚƓŸƖƣШŔƚШĬĲůŸŰƚƣƖċƣĲĬШŔŰШƚĦ9§ΞЯШƽőŔĦőШċƖŔƚĲƚШŉƖŸůШƣőĲШĦŸůĤŔŰċƣŔŸŰШŸŉШƣőĲШ

ƚƨƓĲƖĦƖŔƣŔĦċũШǰƨŔĬќƚШőŔŊőШĬŔǭƨƚŔƻŔƣǃШċŰĬШƣőĲШƚƽĲũũŔŰŊШŸŉШÂEÑЮШÑőŔƚШċŔĬƚШĬŔǭƨƚŔŸŰШŸŉШċШŊƨĲƚƣШ

ůŸũĲĦƨũĲШŔŰƣŸШƣőĲШƓŸũǃůĲƖЯШƽőŔĦőШŔƚШƚőŸƽŰШĤĲũŸƽШĤǃШĦŸůƓċƖŔƚŸŰШƚƣƨĬŔĲƚШƽŔƣőШůŸƖĲШƣƖċĬŔƣŔŸŰċũШ

ċƕƨĲŸƨƚШŔůƓƖĲŊŰċƣŔŸŰШůĲĬŔƨůƚЮШ 

?ĲШ]ŔŸƖŊŔШĲƣЮċũШƚƣƨĬŔĲĬШƣőĲШĲǭĲĦƣШŸŉШĬǃĲШƨƓƣċťĲШĤǃШƻċƖŔċƣŔŸŰШŸŉШƚĦ9§ΞШШƓƖĲƚƚƨƖĲШċŰĬШƣĲůƓĲƖċƣƨƖĲЯШ

ŉŸũũŸƽĲĬШĤǃШĦŸůƓċƖŔƚŸŰШƽŔƣőШċŰШċƕƨĲŸƨƚШƚǃƚƣĲůШƽőŔĦőШĦŸŰƣċŔŰĲĬШċШĬŔƚƓĲƖƚŔŰŊШċŊĲŰƣЮΞΜΣШƣШ

ĦŸŰƚƣċŰƣШƣĲůƓĲƖċƣƨƖĲШыΥΜШ҄Ш9ШċŰĬШΝΜΜШ҄Ш9ьШċШƚŔŊŰŔǯĦċŰƣШŔŰĦƖĲċƚĲШŔŰШĬǃĲШƨƓƣċťĲШƽċƚШŸĤƚĲƖƻĲĬШ

ƽőĲŰШƓƖĲƚƚƨƖĲШƽċƚШŔŰĦƖĲċƚĲĬШŉƖŸůШΝΤΞШĤċƖШƣŸШΞΠΝШĤċƖЯШƽŔƣőШċШƚůċũũĲƖШŔŰĦƖĲċƚĲШƚĲĲŰШƽőĲŰШ

ƓƖĲƚƚƨƖĲШƽċƚШŉƨƖƣőĲƖШŔŰĦƖĲċƚĲĬШƣŸШΞΤΡШĤċƖЮШÅĲŊċƖĬŔŰŊШƣĲůƓĲƖċƣƨƖĲЯШċŰШŔŰĦƖĲċƚĲШŔŰШĬǃĲШƨƓƣċťĲШ
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ƽċƚШƖĲĦŸƖĬĲĬШċƣШΝΤΞШĤċƖШƽőĲŰШƣőĲШƣĲůƓĲƖċƣƨƖĲШƽċƚШŔŰĦƖĲċƚĲĬШŉƖŸůШΥΜШ҄Ш9ШƣŸШΝΜΜШ҄Ш9ЯШĤƨƣШƣőĲШ

ƨƓƣċťĲШƽċƚШĦŸŰƚƣċŰƣШċƣШƣőĲШƣƽŸШƣĲůƓĲƖċƣƨƖĲƚШƽőĲŰШƓƖĲƚƚƨƖĲШƽċƚШŔŰĦƖĲċƚĲĬШƣŸШΞΠΝШĤċƖШċŰĬШ

ċĤŸƻĲЮШ 

ƣШĦŸŰƚƣċŰƣШƣĲůƓĲƖċƣƨƖĲЯШŔŰĦƖĲċƚŔŰŊШƣőĲШƓƖĲƚƚƨƖĲШŸŉШƚĦ9§ΞШƽŔũũШŔůƓƖŸƻĲШƣőĲШƚŸũƻċƣŔŰŊШƓŸƽĲƖШŸŉШ

ƣőĲШƚƨƓĲƖĦƖŔƣŔĦċũШǰƨŔĬШĤǃШŔŰĦƖĲċƚŔŰŊШŔƣƚШĬĲŰƚŔƣǃЮШ[ŸƖШċŰШŔƚŸĤċƖŔĦШƚǃƚƣĲůЯШŔŰĦƖĲċƚŔŰŊШƣĲůƓĲƖċƣƨƖĲШ

őċƚШĤĲĲŰШƚĲĲŰШƣŸШƖĲĬƨĦĲШƣőĲШƚŸũƻċƣŔŰŊШƓŸƽĲƖШŸŉШƚĦ9§ΞЯШĬƨĲШƣŸШċШƖĲĬƨĦƣŔŸŰШŔŰШĬĲŰƚŔƣǃЯШĤƨƣШƣőŔƚШ

ĦċŰШĤĲШŸǭƚĲƣШĤǃШċШĦŸƖƖĲƚƓŸŰĬŔŰŊШŔŰĦƖĲċƚĲШŔŰШƓŸũǃůĲƖШĦőċŔŰШůŸĤŔũŔƣǃШтШƽőŔĦőШĲŰőċŰĦĲƚШ

ĬŔǭƨƚŔŸŰЮШΝΡΦШÑőĲШŔŰĦƖĲċƚĲШŔŰШƚŸũƻċƣŔŰŊШƓŸƽĲƖШƽőĲŰШƓƖĲƚƚƨƖĲШŔƚШŔŰĦƖĲċƚĲĬШĲǂƓũċŔŰƚШƣőĲШ

ƚƨĤƚƣċŰƣŔċũШŔůƓƖŸƻĲůĲŰƣШŔŰШƨƓƣċťĲШƽőĲŰШƓƖĲƚƚƨƖĲШƽċƚШŔŰĦƖĲċƚĲĬШƣŸШΞΠΝШĤċƖШŉƖŸůШΝΤΞЯШċƚШĤŸƣőШ

ÂEÑШƚƽĲũũŔŰŊШċŰĬШĬǃĲШƚŸũƨĤŔũŔƣǃШƽċƚШĤĲũŔĲƻĲĬШƣŸШĤĲШŔůƓƖŸƻĲĬЯШƽőŔũƚƣШŔŰĦƖĲċƚŔŰŊШƣĲůƓĲƖċƣƨƖĲШċƣШ

ƣőĲШőŔŊőĲƖШƓƖĲƚƚƨƖĲШыΞΠΝШĤċƖШċŰĬШċĤŸƻĲьШŔƚШĤĲũŔĲƻĲĬШƣŸШőċƻĲШőċĬШŰŸШĬŔƚĦĲƖŰŔĤũĲШĲǭĲĦƣШċƚШƣőĲШ

ƚƨƓĲƖĦƖŔƣŔĦċũШƚŸũƨƣŔŸŰШƽċƚШċũƖĲċĬǃШƚċƣƨƖċƣĲĬШƽŔƣőШĬǃĲШċƣШƣőĲƚĲШƓƖĲƚƚƨƖĲƚЮШ 

ÑőƖĲĲШĬŔƚƓĲƖƚĲĬШĬǃĲƚШƽĲƖĲШƣőĲŰШŔůƓƖĲŊŰċƣĲĬШŔŰƣŸШÂEÑШċƣШΥΜШ҄Ш9ШċŰĬШΞΠΝШĤċƖЮШfŰШŸƖĬĲƖШƣŸШċĦőŔĲƻĲШċШ

ĦŸůƓċƖċĤũĲШĬǃĲШƨƓƣċťĲШŔŰШċŰШċƕƨĲŸƨƚШƚǃƚƣĲůЯШŔƣШƽċƚШŰĲĦĲƚƚċƖǃШƣŸШőĲċƣШƽċƣĲƖШƣŸШΝΜΜШ҄Ш9ШċƚШƽĲũũШ

ċƚШċĬĬŔŰŊШċШĬŔƚƓĲƖƚŔŰŊШċŊĲŰƣШƣŸШĲŰƚƨƖĲШċĬĲƕƨċƣĲШůŔǂŔŰŊШŸŉШĬǃĲШŔŰШƣőĲШƽċƣĲƖЮШfŰШċĬĬŔƣŔŸŰШƣŸШƣőĲШ

ũŸƽĲƖШƣĲůƓĲƖċƣƨƖĲЯШċŰĬШƚŔůƓũĲƖШŔůƓƖĲŊŰċƣŔŸŰШůŔǂƣƨƖĲЯШƨƚĲШŸŉШƚĦ9§ΞШċũƚŸШċƻŸŔĬĲĬШƣőĲШŰĲĲĬШƣŸШ

ĬŔƚƓŸƚĲШŸŉЯШŸƖШĦũĲċŰШƨƓЯШƽċƣĲƖШƓŸƚƣрŔůƓƖĲŊŰċƣŔŸŰЮШΞΜΣ 

ШƚŔůŔũċƖШƚƣƨĬǃШƽċƚШƣőĲŰШƨŰĬĲƖƣċťĲŰШĤǃШÉŔĦċƖĬŔШĲƣЮċũШΞΜΤеЮċŰĬШƣőĲǃШŉŸƨŰĬШƣőċƣШƣőĲШĬŔǭƨƚŔŸŰШĦŸр

ĲǭŔĦŔĲŰƣШŸŉШƣőĲШĬǃĲШƽċƚШĲŰőċŰĦĲĬШĤǃШΝШƣŸШΟШŸƖĬĲƖƚШŸŉШůċŊŰŔƣƨĬĲШŸƻĲƖШċŰШċƕƨĲŸƨƚШƚǃƚƣĲůШƽőĲŰШ

ƓƖĲƚƚƨƖĲШċŰĬШƣĲůƓĲƖċƣƨƖĲШŸŉШƚĦ9§ΞШƽĲƖĲШƻċƖŔĲĬШĤĲƣƽĲĲŰШΝΡΜШƣŸШΞΡΜШĤċƖШċŰĬШΝΜΜШ҄Ш9ШƣŸШΝΞΜШ҄Ш9Ш

ƖĲƚƓĲĦƣŔƻĲũǃЮШ?ǃĲШƨƓƣċťĲШƽċƚШċũƚŸШĦŸŰǯƖůĲĬШƚƓĲĦƣƖŸƓőŸƣŸůĲƣƖŔĦċũũǃЯШċŰĬШƣőĲШĲŰőċŰĦĲůĲŰƣШŔŰШ

ƨƓƣċťĲШƽċƚШŸŰĦĲШċŊċŔŰШċƣƣƖŔĤƨƣĲĬШƣŸШƣőĲШƓũċƚƣŔĦŔƚŔŰŊШĲǭĲĦƣШŸŉШƚĦ9§ΞШŸŰШÂEÑЮШ 

uċǍċƖŔċŰШƽċƚШċĤũĲШƣŸШƨŰĬĲƖƣċťĲШŉƨƖƣőĲƖШƣőĲШċŰċũǃƚŔƚШŸŉШƚĦ9§ΞрĬǃĲĬШÂEÑШĤǃШĬĲůŸŰƚƣƖċƣŔŰŊШƣőċƣШ

ĦŸŰŉŸĦċũШÅċůċŰШƚƓĲĦƣƖŸƚĦŸƓǃШĦŸƨũĬШĤĲШƨƚĲĬШƣŸШĤŸƣőШůċƓШƣőĲШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƣőĲШĬǃĲШƣőƖŸƨŊőŸƨƣШ



фм 
 

ƣőĲШƓŸũǃůĲƖЯШċƚШƽĲũũШċƚШĬĲƓƣőШƓƖŸǯũŔŰŊШĦŸŰǯƖůŔŰŊШƣőĲШƓƖĲƚĲŰĦĲШŸŉШĬǃĲШƨƓШƣŸШΝΜΜШӓůШĤĲũŸƽШƣőĲШ

ƚƨƖŉċĦĲЮШΞΜΥ 

§ŰĦĲШƣőĲШƓƖŔŰĦŔƓũĲШŸŉШƚĦ9§ΞШŔůƓƖĲŊŰċƣŔŸŰШŸŉШÂEÑШőċĬШĤĲĲŰШƓƖŸƻĲŰШƽŔƣőШĬǃĲƚШŔŰШƣőĲШċĤŸƻĲШ

ƚƣƨĬŔĲƚЯШŉƨƖƣőĲƖШŔŰƻĲƚƣŔŊċƣŔŸŰƚШƽĲƖĲШĦċƖƖŔĲĬШƣŸШƨŰĬĲƖƚƣċŰĬШƣőĲШŔŰЮƚŔƣƨЮĤĲőċƻŔŸƨƖШŸŉШƣőĲШ

ŔůƓƖĲŊŰċƣŔŸŰШƓƖŸĦĲƚƚЯШŔŰШƓċƖƣŔĦƨũċƖШőŸƽШċШŊƨĲƚƣШůŸũĲĦƨũĲШƽŸƨũĬШƓċƖƣŔƣŔŸŰШĤĲƣƽĲĲŰШƣőĲШ

ƚƨƓĲƖĦƖŔƣŔĦċũШċŰĬШƓŸũǃůĲƖШƓőċƚĲƚЮ 

ШƚƨƓĲƖĦƖŔƣŔĦċũШŔůƓƖĲŊŰċƣŔŸŰШƚǃƚƣĲůШĦċŰШĤĲШƣőŸƨŊőƣШŸŉШċƚШőċƻŔŰŊШƣőƖĲĲШĦŸůƓŸŰĲŰƣƚа 

ΝЮ ÑőШŊƨĲƚƣШƚƓĲĦŔĲƚЯШƚƨĦőШċƚШċШĬǃĲЯШċШƓũċƚƣŔĦŔƚĲƖШŸƖШċШĬĲŊƖċĬċĤũĲШůŔĦƖŸƽċƻĲШƚƨƚĦĲƓƣŸƖЮШ 

ΞЮ ÑőĲШőŸƚƣШƚƓĲĦŔĲƚЯШċШƓŸũǃůĲƖШŔŰШƣőĲƚĲШĲǂċůƓũĲƚЮШÑőŔƚШůċǃШċũƚŸШĤĲШƖĲŉĲƖƖĲĬШƣŸШċƚШƣőĲШ

ƓŸũǃůĲƖШƓőċƚĲШƽőĲŰШĬĲƚĦƖŔĤŔŰŊШƓċƖƣŔƣŔŸŰŔŰŊШыƚĲĲШĤĲũŸƽьЮ 

ΟЮ ÑőĲШƚƨƓĲƖĦƖŔƣŔĦċũШƓőċƚĲЮШ 

ÑőĲШŔůƓƖĲŊŰċƣŔŸŰШƓƖŸĦĲƚƚШůċǃШĤĲШĦŸŰƚŔĬĲƖĲĬШċƚШŉŸƨƖШƚƣċŊĲƚа 

ΝЮ ÂƖĲƚƚƨƖŔƚċƣŔŸŰШŸŉШƣőĲШċƨƣŸĦũċƻĲЯШċĦĦŸůƓċŰŔĲĬШĤǃШƚƽĲũũŔŰŊШŸŉШƣőĲШőŸƚƣШƚƓĲĦŔĲƚ 

ΞЮ fŰŔƣŔċũШĬŔƚƚŸũƨƣŔŸŰШŸŉШŊƨĲƚƣШƚƓĲĦŔĲƚШŔŰƣŸШƣőĲШƚƨƓĲƖĦƖŔƣŔĦċũШǰƨŔĬ 

ΟЮ ~ŸƻĲůĲŰƣШŸŉШƣőĲШŊƨĲƚƣШƚƓĲĦŔĲƚШŉƖŸůШƣőĲШƚƨƓĲƖĦƖŔƣŔĦċũШƓőċƚĲШŔŰƣŸШƣőĲШőŸƚƣШƚƓĲĦŔĲƚШƨŰƣŔũШ

ċŰШĲƕƨŔũŔĤƖŔƨůШƓŸŔŰƣШŔƚШƖĲċĦőĲĬ 

ΠЮ ?ĲƓƖĲƚƚƨƖŔƚċƣŔŸŰШŸŉШƣőĲШċƨƣŸĦũċƻĲ 

ÂċƖƣŔƣŔŸŰŔŰŊШĬĲƚĦƖŔĤĲƚШőŸƽШċШŊƨĲƚƣШůŸũĲĦƨũĲШůŸƻĲƚШĤĲƣƽĲĲŰШƣőĲШƚŸũƨƣĲШŔƣШŔƚШĬŔƚƚŸũƻĲĬШŔŰЯШċŰĬШ

ƣőĲШőŸƚƣШƚƓĲĦŔĲƚШы[ŔŊШΟЮΤьЮШÑőĲШǯŰċũШĲƕƨŔũŔĤƖŔƨůШŔƚШĬŔĦƣċƣĲĬШĤǃШƣőĲШƖĲũċƣŔƻĲШċǭŔŰŔƣŔĲƚШƣőĲШŊƨĲƚƣШ

ůŸũĲĦƨũĲШĲǂőŔĤŔƣƚШŉŸƖШƣőĲШƣƽŸШƓőċƚĲƚЮΞΜΦШfƣШŔƚШƓŸƚƚŔĤũĲШƣŸШċũƣĲƖШƣőĲШƚŸũƻċƣŔŰŊШƓŸƽĲƖШŸŉШƚĦ9§ΞШĤǃШ

ůŸĬŔŉǃŔŰŊШƣőĲШƓƖĲƚƚƨƖĲШċŰĬШƣĲůƓĲƖċƣƨƖĲЯШƣőĲƖĲĤǃШĦőċŰŊŔŰŊШƣőĲШĬĲŰƚŔƣǃЯШŸƖШĤǃШƣőĲШċĬĬŔƣŔŸŰШŸŉШċШ

ĦŸрƚŸũƻĲŰƣШƽőŔĦőШƽŔũũШƻċƖǃШƣőĲШƓŸũċƖŔƣǃЮШfŰШƣőŔƚШƽċǃЯШƚĦ9§ΞШĦċŰШĤĲШƨƚĲĬШƣŸШљƣƨŰĲњШƣőĲШ

ŔůƓƖĲŊŰċƣŔŸŰШƓƖŸĦĲƚƚШĤǃШƚĲũĲĦƣŔŰŊШċШƓƖĲƚƚƨƖĲШċŰĬШƣĲůƓĲƖċƣƨƖĲЯШŸƖШĤǃШċĬĬŔŰŊШċШĦŸрƚŸũƻĲŰƣЯШ

ƽőŔĦőШƽŔũũШŊŔƻĲШċШƓċƖƣŔƣŔŸŰШĦŸрĲǭŔĦŔĲŰƣШŉċƻŸƨƖŔŰŊШƣőĲШőŸƚƣШƓőċƚĲШŸƻĲƖШƣőĲШƚƨƓĲƖĦƖŔƣŔĦċũШƓőċƚĲЮΞΝΜШ 



фн 
 

 

[ŔŊƨƖĲЮΦдΪЮшЮfũũƨƚƣƖċƣŔŸŰЮŸŉЮċЮŊƨĲƚƣЮƚƓĲĦŔĲƚЮƓċƖƣŔƣŔŸŰŔŰŊЮĤĲƣƽĲĲŰЮƣőĲЮƚƨƓĲƖĦƖŔƣŔĦċũЮƓőċƚĲЮċŰĬЮƣőĲЮőŸƚƣдЮ 

Τд ?ŔƚƚŸũƨƣŔŸŰЮŸŉЮŊƨĲƚƣЮƚƓĲĦŔĲƚЮёƖĲĬђЮŔŰЮƣőĲЮƚƨƓĲƖĦƖŔƣŔĦċũЮǰƨŔĬЮёĤũƨĲђЮƣŸЮŉŸƖůЮċЮƚŸũƨƣŔŸŰЮёƓƨƖƓũĲђд 

Υд ]ƨĲƚƣЮƚƓĲĦŔĲƚЮƓċƖƣŔƣŔŸŰƚЮĤĲƣƽĲĲŰЮƣőĲЮƚƨƓĲƖĦƖŔƣŔĦċũЮƚŸũƨƣŔŸŰЮёƓƨƖƓũĲђЮċŰĬЮƣőĲЮőŸƚƣЮёƽőŔƣĲђдЮЮ 

ÑŸШƨŰĬĲƖƚƣċŰĬШƣőĲШƚĲĦŸŰĬШƚƣĲƓШŸŉШċШƚƨƓĲƖĦƖŔƣŔĦċũШŔůƓƖĲŊŰċƣŔŸŰШƓƖŸĦĲƚƚЯШƣőĲШƚŸũƨĤŔũŔƣǃШŸŉШċШŊƨĲƚƣШ

ƚƓĲĦŔĲƚШőċƚШƣŸШĤĲШƕƨċŰƣŔǯĲĬЯШƽőŔĦőШőċƚШĤĲĲŰШĬŸŰĲШŸŰШƓƖĲƻŔŸƨƚũǃШƚƣƨĬŔĲĬШĬŔƚƓĲƖƚĲĬШĬǃĲƚШŔŰШ

ƚĦ9§ΞЮШ§ƖŔŊŔŰċũШĲǂƓĲƖŔůĲŰƣƚШĦŸŰƚŔƚƣĲĬШŸŉШċШőŔŊőрƓƖĲƚƚƨƖĲШĦĲũũШƽŔƣőШƚċƓƓőŔƖĲШƽŔŰĬŸƽƚЯШĲŰċĤũŔŰŊШ

ŸŰрũŔŰĲШƚƣƨĬǃШŸŉШƣőĲШŔůƓƖĲŊŰċƣŔŸŰШƓƖŸĦĲƚƚШĤǃШÖéрéŔƚШƚƓĲĦƣƖŸůĲƣƖǃЮШÑőĲШċĤƚŸƖĤċŰĦĲШƻċũƨĲШ

ƖĲĦŸƖĬĲĬШŉŸƖШċШƓċƖƣŔĦƨũċƖШŊƨĲƚƣШůŸũĲĦƨũĲШĬŔƚƚŸũƻĲĬШŔŰШƚĦ9§ΞШĦŸƨũĬШƣőĲŰШĤĲШĦŸůƓċƖĲĬШƣŸШƻċũƨĲƚШ

ŔŰШċШĦċũŔĤƖċƣŔŸŰШĦƨƖƻĲШƣŸШĬĲƣĲƖůŔŰĲШŔƣƚШĦŸŰĦĲŰƣƖċƣŔŸŰШŔŰШƣőĲШƚƨƓĲƖĦƖŔƣŔĦċũШǰƨŔĬЮШШΞΝΝШ 

[ũŸƽШĲǂƓĲƖŔůĲŰƣċũШƚĲƣШƨƓƚЯШƽőĲƖĲШ9§ΞШŔƚШƓċƚƚĲĬШƣőƖŸƨŊőШċШĦŸŰƣċŔŰĲƖШŸŉШĬǃĲƚƣƨǭЯШƽőŸƚĲШ

ƚŸũƨĤŔũŔƣǃШĦċŰШƣőĲŰШĤĲШůŸŰŔƣŸƖĲĬШĤǃШŸŰрũŔŰĲШƣĲĦőŰŔƕƨĲƚЯШĤĲĦċůĲШůŸƖĲШƓƖŸůŔŰĲŰƣШċƚШƣőĲǃШĲŰċĤũĲШ

ŉċƚƣĲƖШċŰĬШƚŔůƓũĲƖШůĲċƚƨƖŔŰŊШŸŉШĬǃĲШƚŸũƨĤŔũŔƣŔĲƚШċƣШċШƖċŰŊĲШŸŉШĦŸŰĬŔƣŔŸŰƚШыƓƖĲƚƚƨƖĲЯШƣĲůƓĲƖċƣƨƖĲЯШ

ǰŸƽШƖċƣĲьЮШΞΝΞЯШΞΝΟШ 

ÖƚĲШŸŉШůċƚƚШǰŸƽШůĲƣĲƖƚШƽŔƣőŔŰШċШőŔŊőрƓƖĲƚƚƨƖĲШũŔŰĲШĲŰċĤũĲĬШƣőĲШŸŰрũŔŰĲШůŸŰŔƣŸƖŔŰŊШŸŉШƚĦ9§ΞШ

ĬĲŰƚŔƣǃШċŰĬШƣĲůƓĲƖċƣƨƖĲЯШƽŔƣőШƣőĲШċĬĬŔƣŔŸŰШŸŉШċШƓƖĲƚƚƨƖĲШƣƖċŰƚĬƨĦĲƖШŔŰШƽŸƖťШƓƨĤũŔƚőĲĬШĤǃШ[ĲƖƖŔШĲƣЮ

ċũЮΞΝΠШШťŰŸƽŰШċůŸƨŰƣШŸŉШĬǃĲШƽċƚШƓũċĦĲĬШŔŰШċŰШĲǂƣƖċĦƣŸƖШƽőŔĦőШƚĦ9§ΞШƽċƚШǰŸƽĲĬШƣőƖŸƨŊőЯШċŰĬШ

ƣőĲШƚŸũƨĤŔũŔƣǃШŸŉШƣőĲШĬǃĲШĦŸƨũĬШĤĲШĬĲƣĲƖůŔŰĲĬШĤǃШƕƨċŰƣŔŉǃŔŰŊШƣőĲШċůŸƨŰƣШƓƖĲƚĲŰƣШŔŰШƣőĲШƚŸũƻĲŰƣШ

ƣƖċƓШыĲƣőċŰŸũьШƓũċĦĲĬШċƣШƣőĲШŸƨƣũĲƣШĤǃШÖéрƻŔƚШƚƓĲĦƣƖŸƚĦŸƓǃЮШ 

ÑőĲШƚċůĲШŊƖŸƨƓШƣőĲŰШĦċƖƖŔĲĬШƣőŔƚШƽŸƖťШŉŸƖƽċƖĬШċŰĬШƨƚĲĬШƣőĲШŰŸƽШťŰŸƽŰШƚŸũƨĤŔũŔƣŔĲƚШŸŉШƣőĲƚĲШ

ĬǃĲƚШŔŰШƚĦ9§ΞШƣŸШĦċũĦƨũċƣĲШƣőĲШƓċƖƣŔƣŔŸŰШĦŸрĲǭŔĦŔĲŰƣШŸŉШƣőĲŔƖШŔůƓƖĲŊŰċƣŔŸŰШŔŰƣŸШÂEÑШċƣШċШƖċŰŊĲШŸŉШ

ƣĲůƓĲƖċƣƨƖĲƚШċŰĬШƓƖĲƚƚƨƖĲƚЮ 



фо 
 

ÑőĲШƓċƖƣŔƣŔŸŰШĦŸрĲǭŔĦŔĲŰƣЯШƽőŔĦőШŔƚШťĲǃШƣŸШƨŰĬĲƖƚƣċŰĬŔŰŊШőŸƽШƣŸШƚċƣƨƖċƣĲШċШőŸƚƣШƚƓĲĦŔĲƚЯШĦċŰШĤĲШ

ĦċũĦƨũċƣĲĬШĤǃШĬŔƻŔĬŔŰŊШƣőĲШĦŸŰĦĲŰƣƖċƣŔŸŰШŸŉШƣőĲШŊƨĲƚƣШƚƓĲĦŔĲƚШŔŰШƣőĲШőŸƚƣШƓŸƚƣрŔůƓƖĲŊŰċƣŔŸŰШĤǃШ

ƣőĲШĦŸŰĦĲŰƣƖċƣŔŸŰШŸŉШƣőĲШŊƨĲƚƣШƚƓĲĦŔĲƚШŔŰШƣőĲШƚŸũƨƣĲШĬƨƖŔŰŊШŔůƓƖĲŊŰċƣŔŸŰШыEƕЮШΟЮΦьЮΞΝΡЯШΞΝΣШШ 

 

 

EƕƨċƣŔŸŰЮΦдάЮшЮÂċƖƣŔƣŔŸŰЮĦŸцĲǭŔĦŔĲŰƣЮĦċũĦƨũċƣŔŸŰд 

[ĲƖƖŔШĲƣЮċũдЮĦċƖƖŔĲĬШŸƨƣШƚƨƓĲƖĦƖŔƣŔĦċũШĬǃĲŔŰŊШŸŉШÂEÑШċĦƖŸƚƚШċШƖċŰŊĲШŸŉШƓƖĲƚƚƨƖĲƚШыΝΥΜрΞΠΜШĤċƖьШċŰĬШ

ƣĲůƓĲƖċƣƨƖĲƚШыΥΜрΝΞΜШ҄Ш9ьЯШƽŔƣőШƣőĲШĦŸŰĦĲŰƣƖċƣŔŸŰШŸŉШĬǃĲШŔŰШÂEÑШŸŰĦĲШċŊċŔŰШĤĲŔŰŊШĬĲƣĲƖůŔŰĲĬШĤǃШ

ÖéрéŔƚШƚƓĲĦƣƖŸƚĦŸƓǃШƨƚĲĬШŔŰШƣċŰĬĲůШƽŔƣőШċШĦċũŔĤƖċƣŔŸŰШĦƨƖƻĲШŸŉШƚƣŸĦťШĬǃĲШƚŸũƨƣŔŸŰƚЮШΞΝΤ 

ÑőĲШƓċƖƣŔƣŔŸŰŔŰŊШŸŉШƣőĲШĬǃĲƚШƽċƚШŉŸƨŰĬШƣŸШĤĲШůŸƖĲШƚĲŰƚŔƣŔƻĲШƣŸШƣĲůƓĲƖċƣƨƖĲШƣőċŰШƓƖĲƚƚƨƖĲЮШ ĤŸƻĲШ

ΝΥΜШĤċƖЯШŔŰШċŰШŔƚŸƣőĲƖůċũШƚǃƚƣĲůЯШŰŸШƚŔŊŰŔǯĦċŰƣШŔŰĦƖĲċƚĲШŸŉШĬǃĲШƓċƖƣŔƣŔŸŰŔŰŊШŔŰƣŸШÂEÑШĦŸƨũĬШĤĲШ

ŸĤƚĲƖƻĲĬЯШĤƨƣШũċƖŊĲШŔŰĦƖĲċƚĲƚШŔŰШƣőĲШƓċƖƣŔƣŔŸŰŔŰŊШƽőŔĦőШŉċƻŸƨƖĲĬШÂEÑШŔůƓƖĲŊŰċƣŔŸŰШĦŸƨũĬШĤĲШ

ƚĲĲŰЮШÑőĲШċƨƣőŸƖƚШċƣƣƖŔĤƨƣĲШƣőŔƚШƣŸШƣőĲШĲŰőċŰĦĲĬШĦőċŔŰШůŸĤŔũŔƣǃШŸŉШÂEÑШċƣШőŔŊőĲƖШƣĲůƓĲƖċƣƨƖĲƚЯШ

ĤĲĦċƨƚĲШŸŉШċШƚƣƖŸŰŊĲƖШĬĲŊƖĲĲШŸŉШƓũċƚƣŔĦŔƚċƣŔŸŰЯШċũũŸƽŔŰŊШŉƨƖƣőĲƖШĬŔǭƨƚŔŸŰШŸŉШƣőĲШĬǃĲШŔŰƣŸШƣőĲШ

ƓŸũǃůĲƖЮШ 

ÑőĲШĲǂƣĲŰƚŔƻĲШƽŸƖťШĦċƖƖŔĲĬШŸƨƣШŸŰШƚƨƓĲƖĦƖŔƣŔĦċũШĬǃĲŔŰŊШŸŉШÂEÑШƽċƚШŉŸũũŸƽĲĬШĤǃШĲǂƓĲƖŔůĲŰƣŔŰŊШ

ƽŔƣőШċШƖċŰŊĲШŸŉШĬŔǭĲƖĲŰƣШŊƨĲƚƣШƚƓĲĦŔĲƚШƽőŔĦőШĦŸƨũĬШŔůƓċƖƣШƣőĲŔƖШĬĲƚŔƖċĤũĲШƓƖŸƓĲƖƣŔĲƚШŸŰƣŸШÂEÑЮШ

 ċƣƨƖċũũǃШŸĦĦƨƖƖŔŰŊШċŰƣŔŸǂŔĬċŰƣƚШĬĲƖŔƻĲĬШŉƖŸůШůċŰŊŸШċŰĬШŸũŔƻĲШũĲċŉШĲǂƣƖċĦƣƚШőċƻĲШĤĲĲŰШ

ƚƨĦĦĲƚƚŉƨũũǃШŔůƓƖĲŊŰċƣĲĬШŔŰƣŸШÂEÑоÂÂШǯũůƚШƣŸШŔůƓƖŸƻĲШƣőĲŔƖШċĤŔũŔƣǃШƣŸШƓƖĲƚĲƖƻĲШŉŸŸĬƚƣƨǭƚШΞΝΥрΞΞΜЮШ

ÂEÑШŉċĤƖŔĦƚШőċƻĲШĤĲĲŰШƚƨĦĦĲƚƚŉƨũũǃШŔůƓƖĲŊŰċƣĲĬШƽŔƣőШĦőŔƣŸƚċŰШĬŔƖĲĦƣũǃШŔŰШƚĦ9§Ξ
ΞΞΝШЯШŸƖШĤǃШ

ŔůůŸĤŔũŔƚċƣŔŸŰШŸŉШċŰШĲƓŸǂǃШƚƓĲĦŔĲƚШƽőŔĦőШƽċƚШŔƣƚĲũŉШŔůƓƖĲŊŰċƣĲĬШŔŰƣŸШÂEÑШƻŔċШƚĦ9§ΞШΞΞΞЯШƣŸШ

ŔůĤŔĤĲШƣőĲШƓŸũǃůĲƖШƽŔƣőШċŰƣŔрĤċĦƣĲƖŔċũШƓƖŸƓĲƖƣŔĲƚЮШüŔŰĦШŸǂŔĬĲоÂEÑШĦŸůƓŸƚŔƣĲƚШőċƻĲШċũƚŸШĤĲĲŰШ

ŊĲŰĲƖċƣĲĬШĤǃШƚĦ9§ΞШŔůƓƖĲŊŰċƣŔŸŰЯШċŰĬШƣőĲƚĲШĲǂőŔĤŔƣШċШƚƓĲĦƣƖƨůШŸŉШƨƚĲŉƨũШĲũĲĦƣƖŔĦċũШċŰĬШŸƓƣŔĦċũШ

ƓƖŸƓĲƖƣŔĲƚЮШΞΞΟ 

Ὧ
ὧέὲὧὩὲὸὶὥὸὭέὲ έὪ ὫόὩίὸ Ὥὲ Ὤέίὸ

ὧέὲὧὩὲὸὶὥὸὭέὲ έὪ ὫόὩίὸ Ὥὲ ίόὴὩὶὧὶὭὸὭὧὥὰ ὴὬὥίὩ
 



фп 
 

ΟЮΝЮΡШ ŔůƚШċŰĬШ§ĤŢĲĦƣŔƻĲƚШ 
 
ÑőĲШŸƻĲƖċũũШċŔůШŸŉШƣőĲШƽŸƖťШŔŰШƣőŔƚШĦőċƓƣĲƖШŔƚШƣőĲШŔĬĲŰƣŔǯĦċƣŔŸŰШŸŉШċШĬĲŊƖċĬċĤũĲШůŔĦƖŸƽċƻĲШ

ƚƨƚĦĲƓƣŸƖЯШċŰĬШƚƨĦĦĲƚƚŉƨũũǃШŔůƓƖĲŊŰċƣŔŰŊШƚċŔĬШƚƨƚĦĲƓƣŸƖШŔŰƣŸШÂEÑШƻŔċШƚĦ9§ΞШШƣŸШĲŰőċŰĦĲШÂEÑќƚШ

ĬŔĲũĲĦƣƖŔĦШƖĲƚƓŸŰƚĲШƽŔƣőШċШƻŔĲƽШƣŸШŔůƓƖŸƻŔŰŊШŔƣƚШƓĲƖŉŸƖůċŰĦĲШĬƨƖŔŰŊШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚЮШ 

ÉƓĲĦŔǯĦШĲǂƓĲƖŔůĲŰƣċũШŸĤŢĲĦƣŔƻĲƚШċƖĲШċƚШŉŸũũŸƽƚа 

ΝЮ fĬĲŰƣŔŉǃШċŰШŸƖŊċŰŔĦШƚƓĲĦŔĲƚШċĤũĲШƣŸШĤĲőċƻĲШċƚШċШůŔĦƖŸƽċƻĲШƚƨƚĦĲƓƣŸƖЯШƽŔƣőШċǭŔŰŔƣŔĲƚШŉŸƖШ

ƚĦ9§ΞШċŰĬШÂEÑШƽőŔĦőШƽŔũũШĲŰċĤũĲШŔƣƚШĬŔƚƚŸũƨƣŔŸŰШŔŰШƣőĲШƚƨƓĲƖĦƖŔƣŔĦċũШƓőċƚĲШĤƨƣШŉċƻŸƨƖШ

ƓċƖƣŔƣŔŸŰŔŰŊШŔŰƣŸШƣőĲШƓŸũǃůĲƖШƓőċƚĲ 

ΞЮ ÉƨĦĦĲƚƚŉƨũũǃШŔůƓƖĲŊŰċƣĲШÂEÑШƽŔƣőШċŰШċƓƓƖŸƓƖŔċƣĲШĬĲŊƖċĬċĤũĲШƚƨƚĦĲƓƣŸƖЯШƽőŔĦőШƽŔũũШĤĲШ

ĦŸŰǯƖůĲĬШĤǃШůċƚƚШĬŔǭĲƖĲŰĦĲЯШƣőĲƖůċũШċŰċũǃƚŔƚШċŰĬШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚ 

ΟЮ fŰƻĲƚƣŔŊċƣĲШƣőĲШƣŔůĲƚĦċũĲШŉŸƖШŔůƓƖĲŊŰċƣŔŸŰШĤǃШƨƚĲШŸŉШŔŰЮƚŔƣƨЮċŰċũǃƚŔƚ 

 

 

 

 

 

 

 

 

 



фр 
 

ΟЮΞШEǂƓĲƖŔůĲŰƣċũШÂƖŸĦĲĬƨƖĲƚШ 

ΟЮΞЮΝШÉŸũƨĤŔũŔƣǃШƣĲƚƣŔŰŊШŸŉШ§ƖŊċŰŔĦШÉƨƚĦĲƓƣŸƖШ9ċŰĬŔĬċƣĲƚШŔŰШÉƨƓĲƖĦƖŔƣŔĦċũШ
9ċƖĤŸŰШ?ŔŸǂŔĬĲШ 
 
§ƖŊċŰŔĦШƚƨƚĦĲƓƣŸƖШĦċŰĬŔĬċƣĲШыΜЮΡШŊьШƽċƚШċĬĬĲĬШƣŸШċШŊũċƚƚШƚċůƓũĲШőŸũĬĲƖШċŰĬШƓũċĦĲĬШŔŰƚŔĬĲШƣőĲШ

ƻŔĲƽШĦĲũũШыΝΜΜШůxьЮШÑőĲШƻŔĲƽШĦĲũũШƽċƚШĦőċƖŊĲĬШƽŔƣőШ9§ΞШыΡΡШĤċƖьШċƣШƖŸŸůШƣĲůƓĲƖċƣƨƖĲЯШċŉƣĲƖШ

ƽőŔĦőШƣőĲШĦĲũũШƽċƚШőĲċƣĲĬШƣŸШΣΡ҄9ШŸƖШΥΡ҄9ШƽŔƣőШƚƣŔƖƖŔŰŊШċƣШċШƖċƣĲШŸŉШΟΜΜШƖƓůЮШ ĬĬŔƣŔŸŰċũШ9§ΞШƽċƚШ

ƣőĲŰШċĬĬĲĬШƣŸШƣŸƓШƣőĲШƓƖĲƚƚƨƖĲШƨƓШƣŸШƣőĲШĬĲƚŔƖĲĬШũĲƻĲũЮШШfƣШƽċƚШƣőĲŰШŸĤƚĲƖƻĲĬШƽőĲƣőĲƖШŸƖŊċŰŔĦШ

ƚƨƚĦĲƓƣŸƖШĦċŰĬŔĬċƣĲƚШĬŔƚƚŸũƻĲĬШŔŰШƣőĲШƚƨƓĲƖĦƖŔƣŔĦċũШǰƨŔĬШĲŔƣőĲƖШŔŰƚƣċŰƣũǃШŸƖШŸƻĲƖШƚĲƻĲƖċũШőŸƨƖƚЮШfŉШ

ĬŔƚƚŸũƨƣŔŸŰШĬŔĬШƚƨĦĦĲƚƚŉƨũũǃШŸĦĦƨƖЯШƓƖĲƚƚƨƖĲШƽċƚШƚũŸƽũǃШũŸƽĲƖĲĬШƨŰƣŔũШƣőĲШƚŸũƨĤŔũŔƣǃШũŔůŔƣЯШ

ĬĲǯŰĲĬШċƚШƣőĲШĦũŸƨĬШƓŸŔŰƣЯШƽċƚШŸĤƚĲƖƻĲĬЮШ 

ΟЮΞЮΞШÉƨƓĲƖĦƖŔƣŔĦċũШfůƓƖĲŊŰċƣŔŸŰШŸŉШÂŸũǃĲƣőǃũĲŰĲШÑĲƖĲƓőƣőċũċƣĲШƽŔƣőШ
§ƖŊċŰŔĦШÉƨƚĦĲƓƣŸƖШ9ċŰĬŔĬċƣĲƚШ 
 
ÂŸũǃĲƣőǃũĲŰĲШƣĲƖĲƓőƣőċũċƣĲШыΜЮΡШŊьШċŰĬШċŰШŸƖŊċŰŔĦШƚƨƚĦĲƓƣŸƖШĦċŰĬŔĬċƣĲШыΜЮΡШŊШŸƖШΡЮΜШŊьШƽĲƖĲШ

ƓũċĦĲĬШŔŰƚŔĬĲШƣőĲШĤŸƣƣŸůШŸŉШċШőŔŊőрƓƖĲƚƚƨƖĲШċƨƣŸĦũċƻĲШыΣΜШůxьЯШƽőŔĦőШƽċƚШƣőĲŰШƚĲċũĲĬЮШÑőĲШ

ċƨƣŸĦũċƻĲШƽċƚШĦőċƖŊĲĬШƽŔƣőШ9§ΞШыΡΡШĤċƖьШċƣШƖŸŸůШƣĲůƓĲƖċƣƨƖĲЯШċŰĬШƽċƚШőĲċƣĲĬШƣŸШƣőĲШĬĲƚŔƖĲĬШ

ƣĲůƓĲƖċƣƨƖĲШыΟΞШ҄9ЯШΣΡ҄9ШŸƖШΥΡ҄9ьШƽŔƣőШċШƚƣŔƖƖŔŰŊШƖċƣĲШŸŉШΟΜΜШƖƓůЮШfŉШƖĲƕƨŔƖĲĬЯШċĬĬŔƣŔŸŰċũШ9§ΞШƽċƚШ

ƣőĲŰШċĬĬĲĬШƣŸШƣőĲШċƨƣŸĦũċƻĲШƣŸШƖĲċĦőШƣőĲШĬĲƚŔƖĲĬШƓƖĲƚƚƨƖĲЮШ ŉƣĲƖШƣőĲШċũũŸƣƣĲĬШƖĲƚŔĬĲŰĦĲШƣŔůĲШőċĬШ

ƓċƚƚĲĬЯШƣőĲШőĲċƣŔŰŊШƽċƚШĬĲċĦƣŔƻċƣĲĬЯШċŰĬШƣőĲШ9§ΞШƽċƚШƻĲŰƣĲĬШŸŰĦĲШƣőĲШŔŰƣĲƖŰċũШƣĲůƓĲƖċƣƨƖĲШŸŉШ

ƣőĲШċƨƣŸĦũċƻĲШőċĬШƖĲċĦőĲĬШΞΡ҄9ЮШÑőĲШÂEÑШǯũůШƽċƚШƖĲůŸƻĲĬШŉƖŸůШƣőĲШĤŸƣƣŸůШŸŉШƣőĲШċƨƣŸĦũċƻĲШ

ċŰĬШƖŔŰƚĲĬШƽŔƣőШĬĲŔŸŰŔƚĲĬШƽċƣĲƖШƣŸШƖĲůŸƻĲШċŰǃШŸƖŊċŰŔĦШůċƣĲƖŔċũШĬĲƓŸƚŔƣĲĬШŸŰШƣőĲШƚƨƖŉċĦĲЮШ 

ΟЮΞЮΟШ9ŸċǂŔċũШÂƖŸĤĲШ?ŔĲũĲĦƣƖŔĦШ~ĲċƚƨƖĲůĲŰƣƚШ 
 
ŰШ ŊŔũĲŰƣШΥΡΜΤΜEШőŔŊőШƣĲůƓĲƖċƣƨƖĲШĦŸċǂŔċũШƓƖŸĤĲШƽċƚШŔŰƚĲƖƣĲĬШŔŰƣŸШũŔƕƨŔĬШŸƖŊċŰŔĦШƚƨƚĦĲƓƣŸƖШ

ĦċŰĬŔĬċƣĲƚШыΝΜШůxьЮШÉċůƓũĲƚШƽĲƖĲШőĲċƣĲĬШĦŸŰƻĲŰƣŔŸŰċũũǃШŉƖŸůШƖŸŸůШƣĲůƓĲƖċƣƨƖĲШŔŰШΞΜ҄9Ш

ŔŰĦƖĲůĲŰƣƚЯШċƣШƽőŔĦőШƣőĲШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШƽĲƖĲШůĲċƚƨƖĲĬШĤǃШƣőĲШƓƖŸĤĲЮШÑőŔƚШƽċƚШƖĲƓĲċƣĲĬШ



фс 
 

ƨŰƣŔũШƣőĲШůċǂŔůƨůШƣĲůƓĲƖċƣƨƖĲШƽċƚШƖĲċĦőĲĬЯШĬŔĦƣċƣĲĬШĤǃШƣőĲШĤŸŔũŔŰŊШƓŸŔŰƣШŸŉШƣőĲШƚƨƚĦĲƓƣŸƖШ

ĦċŰĬŔĬċƣĲЮ 

ΟЮΞЮΠШcĲċƣШċŰĬШcŸũĬШ9ċƻŔƣǃШÂĲƖƣƨƖĤċƣŔŸŰШ?ŔĲũĲĦƣƖŔĦШ~ĲċƚƨƖĲůĲŰƣƚШ 
 
ÉċůƓũĲƚШŸŉШĲŔƣőĲƖШÂEÑШǯũůƚШыΜЮΝШŊьШŸƖШƚŸũŔĬШŸƖŊċŰŔĦШƚƨƚĦĲƓƣŸƖШĦċŰĬŔĬċƣĲƚШыΜЮΝШŊьШőċĬШƣőĲŔƖШ

ĬŔĲũĲĦƣƖŔĦШĦŸŰƚƣċŰƣШċŰĬШĬŔĲũĲĦƣƖŔĦШũŸƚƚШŉċĦƣŸƖШůĲċƚƨƖĲĬШċƣШƖŸŸůШƣĲůƓĲƖċƣƨƖĲЯШċŉƣĲƖШƽőŔĦőШƣőĲǃШ

ƽĲƖĲШőĲċƣĲĬШŔŰШΞΜШ҄9ШŔŰĦƖĲůĲŰƣƚШƨƓШƣŸШċШůċǂŔůƨůШƣĲůƓĲƖċƣƨƖĲЮШ?ŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣǃШ

ůĲċƚƨƖĲůĲŰƣƚШƽĲƖĲШƣċťĲŰШċƣШĲċĦőШƣĲůƓĲƖċƣƨƖĲШŔŰĦƖĲůĲŰƣЯШƽŔƣőШƣőĲШůċǂŔůƨůШƣĲůƓĲƖċƣƨƖĲШ

ĤĲŔŰŊШĬŔĦƣċƣĲĬШĤǃШƣőĲШůĲũƣŔŰŊШƓŸŔŰƣШŔŰШƣőĲШĦċƚĲШŸŉШÂEÑЯШċŰĬШƣőĲШĤŸŔũŔŰŊШŸƖШƚƨĤũŔůċƣŔŸŰШƓŸŔŰƣƚШŔŰШ

ƣőĲШĦċƚĲШŸŉШŸƖŊċŰŔĦШƚƨƚĦĲƓƣŸƖШĦċŰĬŔĬċƣĲƚЮШ 

ΟЮΞЮΡШ?ǃŰċůŔĦШ9ċƻŔƣǃШÂĲƖƣƨƖĤċƣŔŸŰШ?ŔĲũĲĦƣƖŔĦШ~ĲċƚƨƖĲůĲŰƣƚ 
 
ÉċůƓũĲƚШŸŉШÂEÑШǯũůƚШыΝΜЮΜШŊьШőċĬШƣőĲŔƖШĬŔĲũĲĦƣƖŔĦШĦŸŰƚƣċŰƣШċŰĬШĬŔĲũĲĦƣƖŔĦШũŸƚƚШŉċĦƣŸƖШůĲċƚƨƖĲĬШ

ċƣШƖŸŸůШƣĲůƓĲƖċƣƨƖĲЯШċŉƣĲƖШƽőŔĦőШƣőĲǃШƽĲƖĲШőĲċƣĲĬШċƣШċШĦŸŰƚƣċŰƣШƖċƣĲШŸŉШΜЮΝΤШ҄9оůŔŰШƽőŔũƚƣШƣőĲШ

ĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШƽĲƖĲШůĲċƚƨƖĲĬШĦŸŰƣŔŰƨŸƨƚũǃЮШcĲċƣŔŰŊШƽċƚШĬŔƚĦŸŰƣŔŰƨĲĬШŸŰĦĲШƣőĲШůĲũƣŔŰŊШ

ƓŸŔŰƣШŸŉШÂEÑШőċĬШĤĲĲŰШƖĲċĦőĲĬЮШ 

ΟЮΞЮΣШÑőĲƖůŸŊƖċƻŔůĲƣƖŔĦШ ŰċũǃƚŔƚШыÑ] ь 
 
ÂEÑШƚċůƓũĲƚШƽĲƖĲШőĲċƣĲĬШŉƖŸůШƖŸŸůШƣĲůƓĲƖċƣƨƖĲШƣŸШΞΡΜШ҄9ШċƣШΝΜШ҄9оůŔŰШƨŰĬĲƖШċШĦŸŰƚƣċŰƣШǰŸƽШ

ŸŉШŰŔƣƖŸŊĲŰЮ 

ΟЮΞЮΤШ?ŔǭĲƖĲŰƣŔċũШÉĦċŰŰŔŰŊШ9ċũŸƖŔůĲƣƖǃШы?É9ь 
 
ÂEÑШƚċůƓũĲƚШƽĲƖĲШőĲċƣĲĬШċŰĬШĦŸŸũĲĬШċĦƖŸƚƚШċШƣĲůƓĲƖċƣƨƖĲШƖċŰŊĲШŸŉШΜШ҄9ШƣŸШΟΜΜШ҄9ШċƣШΝΜШ҄9оůŔŰШ

ƨŰĬĲƖШċШĦŸŰƚƣċŰƣШǰŸƽШŸŉШŰŔƣƖŸŊĲŰЮШ7ĲŉŸƖĲШĤĲŊŔŰŰŔŰŊШƣőĲШŔŰŔƣŔċũШőĲċƣŔŰŊШƖƨŰЯШƣőĲШ?É9ШŉƨƖŰċĦĲШƽċƚШ

ĦŸŸũĲĬШƣŸШΜШ҄9ШċŰĬШċũũŸƽĲĬШƣŸШĲƕƨŔũŔĤƖċƣĲШŉŸƖШΝΜШůŔŰƨƣĲƚЮ 

 



фт 
 

ΟЮΞЮΥШ?ǃŰċůŔĦШ~ĲĦőċŰŔĦċũШ ŰċũǃƚŔƚШ 
 
ÂEÑШƚċůƓũĲƚШƽĲƖĲШőĲċƣĲĬШċƣШċШƖċƣĲШŸŉШΟ҄9оůŔŰШŔŰШƣőĲШƣĲůƓĲƖċƣƨƖĲШƖċŰŊĲШŸŉШΞΜШƣŸШΞΜΜ҄9ШŔŰШƣĲŰƚŔŸŰШ

ůŸĬĲЮШ 

ΟЮΞЮΦШÉůċũũШċŰĬШìŔĬĲр ŰŊũĲШñрÅċǃШÉĦċƣƣĲƖŔŰŊШыÉ ñÉоì ñÉь 
 
ÂEÑШƚċůƓũĲƚШƽĲƖĲШċŰċũǃƚĲĬШĤǃШċĤƚŸũƨƣĲũǃШĦċũŔĤƖċƣĲĬШƚůċũũШċŰĬШƽŔĬĲрċŰŊũĲШñрƖċǃШƚĦċƣƣĲƖŔŰŊШ

ыÉ ñÉоì ñÉьШŔŰШƣőĲШƕШƖċŰŊĲШŸŉШΜЮΜΜΝШċŰĬШΜЮΞШ2рΝЮШÑőĲШñрƖċǃШĲŰĲƖŊǃШƽċƚШΦЮΞΡШťĲéШы͒ШӀШΝΞЮΠоΦЮΞΡШ2ьЮШ

ñрƖċǃШƓőŸƣŸŰШǰƨǂШƽċƚШӇШΡШҾШΝΜΦШůůрΞШƚрΝЮШШÉċůƓũĲƚШƽĲƖĲШċŰċũǃƚĲĬШŔŰШƚƣċŰĬċƖĬШñрƖċǃШĦċƓŔũũċƖŔĲƚЮ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



фу 
 

ΟЮΟШÅĲƚƨũƣƚШċŰĬШ?ŔƚĦƨƚƚŔŸŰƚ 

ΟЮΟЮΝШfĬĲŰƣŔǯĦċƣŔŸŰШŸŉШċШÉƨŔƣċĤũĲШ?ĲŊƖċĬċĤũĲШ~ŔĦƖŸƽċƻĲШÉƨƚĦĲƓƣŸƖ 
 
fŰШŸƖĬĲƖШƣŸШĲŰőċŰĦĲШƣőĲШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШŸŉШÂEÑЯШċŰĬШĤĲШƚƨŔƣċĤũĲШŉŸƖШŔŰƣƖŸĬƨĦƣŔŸŰШŔŰƣŸШÂEÑШƻŔċШ

ƚĦ9§ΞШŔůƓƖĲŊŰċƣŔŸŰЯШċШĬĲŊƖċĬċĤũĲШůŔĦƖŸƽċƻĲШƚƨƚĦĲƓƣŸƖШůƨƚƣШƚċƣŔƚŉǃШƣƽŸШĦŸŰĬŔƣŔŸŰƚа 

ΝЮ ?ŔƚƓũċǃШƚƨƓĲƖŔŸƖШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШƣŸШÂEÑЯШŔŰШƓċƖƣŔĦƨũċƖШŔƣƚШĬŔĲũĲĦƣƖŔĦШũŸƚƚШŉċĦƣŸƖШċƚШƣőŔƚШ

ƕƨċŰƣŔǯĲƚШőŸƽШƽĲũũШċШůċƣĲƖŔċũШƽŔũũШőĲċƣШŔŰШċШůŔĦƖŸƽċƻĲШǯĲũĬЮ 

ΞЮ EǂőŔĤŔƣШƚĦ9§ΞШƚŸũƨĤŔũŔƣǃШƽőŔĦőШƽŔũũШĲŰċĤũĲШŔƣƚШĬŔƚƚŸũƨƣŔŸŰЯШƽőŔũƚƣШƓŸƚƚĲƚƚŔŰŊШċŰШĲǂĦĲũũĲŰƣШ

ċǭŔŰŔƣǃШŉŸƖШÂEÑШƣŸШĲŰċĤũĲШƓċƖƣŔƣŔŸŰŔŰŊШŸƨƣШŸŉШƣőĲШƚƨƓĲƖĦƖŔƣŔĦċũШƓőċƚĲЮ 

~ċŰǃШŸŉШƣőĲШůŔĦƖŸƽċƻĲШƚƨƚĦĲƓƣŸƖƚШŸƖШĦċƣċũǃƚƣƚШĬŔƚĦƨƚƚĲĬШŔŰШƣőĲШũŔƣĲƖċƣƨƖĲШыƚŔũŔĦŸŰШĦċƖĤŔĬĲƚЯШ

ǍĲŸũŔƣĲƚЯШŔƖŸŰШŸǂŔĬĲШƓċƖƣŔĦũĲƚьШċƖĲШŔŰŸƖŊċŰŔĦШŔŰШŰċƣƨƖĲШċŰĬШőŔŊőũǃШƖĲƚŔũŔĲŰƣШƣŸШƣőĲШƣĲůƓĲƖċƣƨƖĲƚШ

ƚĲĲŰШŔŰШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚШŸŉШƓũċƚƣŔĦƚЮШ ƚШƣőĲШŉŸĦƨƚШŸŉШƣőŔƚШƽŸƖťШƽċƚШŸŰШĬĲŊƖċĬċĤũĲШ

ƚƨƚĦĲƓƣŸƖƚЯШŸƖŊċŰŔĦШƚƓĲĦŔĲƚШƽĲƖĲШŔĬĲŰƣŔǯĲĬШċƚШċШůŸƖĲШƚƨŔƣċĤũĲШĦũċƚƚШŸŉШĦŸůƓŸƨŰĬƚШƣŸШĲǂƓũŸƖĲЮШ 

ÑŸШĲŰƚƨƖĲШƣőĲƚĲШƚƨƚĦĲƓƣŸƖƚШƽŸƨũĬШőċƻĲШċŰШĲǂĦĲũũĲŰƣШċǭŔŰŔƣǃШŉŸƖШÂEÑШĬƨƖŔŰŊШƚĦ9§ΞШŔůƓƖĲŊŰċƣŔŸŰЯШ

ůŸŰŸůĲƖƚШŸŉШÂEÑЯШċŰĬШƚŸůĲШċŰċũŸŊƨĲƚЯШƽĲƖĲШƚĲũĲĦƣĲĬШċƚШƓŸƣĲŰƣŔċũШƚƨƚĦĲƓƣŸƖШĦċŰĬŔĬċƣĲƚЯШ

ƚƓĲĦŔǯĦċũũǃаШƣĲƖĲƓőƣőċũŔĦШċĦŔĬШыÑÂьЯШĲƣőǃũĲŰĲШŊũǃĦŸũЯШĤŔƚыΞрőǃĬƖŸǂǃĲƣőǃũьШƣĲƖĲƓőƣőċũċƣĲШы7cEÑьШ

ċŰĬШΝЯΣрőĲǂċŰĲĬŔŸũШыΝЯΣрc?ьШы[ŔŊШΟЮΥьЮШ 



фф 
 

 

[ŔŊƨƖĲЮΦдΫЮшЮ9őĲůŔĦċũЮƚƣƖƨĦƣƨƖĲƚЮŸŉЮŸƖŊċŰŔĦЮƚƨƚĦĲƓƣŸƖЮĦċŰĬŔĬċƣĲƚЮƣĲƖĲƓőƣőċũŔĦЮċĦŔĬЮёÑÂ ђеЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮёE]ђеЮΤеΩц
őĲǂċŰĲĬŔŸũЮёΤеΩцc?ђЮċŰĬЮĤŔƚёΥцőǃĬƖŸǂǃĲƣőǃũђЮƣĲƖĲƓőƣőċũċƣĲЮё7cEÑђдЮÂEÑЮŔƚЮċũƚŸЮƚőŸƽŰЮёƣŸƓђЮƣŸЮŔũũƨƚƣƖċƣĲЮƚƣƖƨĦƣƨƖċũЮ
ƚŔůŔũċƖŔƣŔĲƚЮƽŔƣőЮƚƨƚĦĲƓƣŸƖЮĦċŰĬŔĬċƣĲƚдЮ 

ÑőĲШĬŔĲũĲĦƣƖŔĦШĦŸŰƚƣċŰƣШы͌ќьШċŰĬШƣőĲШĬŔĲũĲĦƣƖŔĦШũŸƚƚШŉċĦƣŸƖШы͌ќќьШŸŉШƣőĲƚĲШĦŸůƓŸƨŰĬƚЯШċŰĬШÂEÑЯШ

ƽĲƖĲШŸĤƣċŔŰĲĬШĲŔƣőĲƖШĤǃШőĲċƣШċŰĬШőŸũĬШĦċƻŔƣǃШƓĲƖƣƨƖĤċƣŔŸŰШыÂEÑЯШÑÂ ЯШ7cEÑШċŰĬШΝЯΣШрc?ьШŸƖШ

ĦŸċǂŔċũШƓƖŸĤĲШыĲƣőǃũĲŰĲШŊũǃĦŸũьШċŰĬШƣőĲШĬŔĲũĲĦƣƖŔĦШƖĲƚƓŸŰƚĲШŸŉШƣőĲШƚƨƚĦĲƓƣŸƖШĦċŰĬŔĬċƣĲƚШƽċƚШ

ĦŸůƓċƖĲĬШƽŔƣőШƣőċƣШŸŉШÂEÑШы[ŔŊЮШΟЮΦШтШ[ŔŊШΟЮΝΠьШыÑċĤЮШΟЮΞьЮШШ 

ÑċĤũĲШΟЮΞШƚőŸƽƚШƣőċƣШċƣШƖŸŸůШƣĲůƓĲƖċƣƨƖĲЯШċũũШƣőĲШƓŸƣĲŰƣŔċũШƚƨƚĦĲƓƣŸƖШĦċŰĬŔĬċƣĲƚШĲǂőŔĤŔƣШċШ

ĬŔĲũĲĦƣƖŔĦШũŸƚƚШŉċĦƣŸƖШŊƖĲċƣĲƖШƣőċŰШÂEÑШĤǃШΝШƣŸШΠШŸƖĬĲƖƚШŸŉШůċŊŰŔƣƨĬĲЯШċƓċƖƣШŉƖŸůШÑÂ ЮШ 

ÑÂ ШŔƚШċŰШĲǂĦĲƓƣŔŸŰШƣŸШƣőŔƚШċƚЯШĬĲƚƓŔƣĲШǯƻĲШƖĲƓĲċƣƚЯШŰĲŊũŔŊŔĤũĲШĬŔĲũĲĦƣƖŔĦШũŸƚƚШŉċĦƣŸƖШƽċƚШ

ƖĲĦŸƖĬĲĬЮШÑÂ ШŔƚШċĤũĲШƣŸШƨŰĬĲƖŊŸШċШƖċŰŊĲШŸŉШŔŰƣĲƖůŸũĲĦƨũċƖШŔŰƣĲƖċĦƣŔŸŰƚЯШŔŰĦũƨĬŔŰŊШőǃĬƖŸŊĲŰШ

ĤŸŰĬŔŰŊШċŰĬШр͗͗ ШƚƣċĦťŔŰŊЯШŊŔƻŔŰŊШƖŔƚĲШƣŸШċШőŔŊőũǃШŸƖĬĲƖĲĬШĦƖǃƚƣċũũŔŰĲШƚƣƖƨĦƣƨƖĲЮΞΞΠШfƣШŔƚШƓŸƚƣƨũċƣĲĬШ

őĲƖĲШƣőċƣШƣőŔƚШŸƖĬĲƖĲĬШƚƣƖƨĦƣƨƖĲШŔůƓĲĬĲƚШƻŔƖƣƨċũũǃШċũũШůŸũĲĦƨũċƖШƖŸƣċƣŔŸŰШƽőĲŰШĲǂƓŸƚĲĬШƣŸШċШ

ůŔĦƖŸƽċƻĲШǯĲũĬЯШċŰĬШÑÂ ШƽċƚШĬƖŸƓƓĲĬШŉƖŸůШƚƨƚĦĲƓƣŸƖШĦŸŰƚŔĬĲƖċƣŔŸŰШċƚШċШƖĲƚƨũƣЮШ 

ƚШƽĲũũШċƚШĬŔƚƓũċǃŔŰŊШƚƨƓĲƖŔŸƖШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШƣŸШÂEÑШċƣШƖŸŸůШƣĲůƓĲƖċƣƨƖĲЯШƣőĲШƖĲůċŔŰŔŰŊШ

ƓŸƣĲŰƣŔċũШƚƨƚĦĲƓƣŸƖƚШы7cEÑЯШΝЯΣШрc?ЯШĲƣőǃũĲŰĲШŊũǃĦŸũьШƖĲƣċŔŰШĤŸƣőШƚƨƓĲƖŔŸƖШĬŔĲũĲĦƣƖŔĦШĦŸŰƚƣċŰƣШ



млл 
 

ы[ŔŊЮШΟЮΦьШы[ŔŊШΟЮΝΜьШċŰĬШĬŔĲũĲĦƣƖŔĦШũŸƚƚШŉċĦƣŸƖШы[ŔŊЮШΟЮΝΝьШы[ŔŊЮШΟЮΝΞьШƨƓШƣŸШƣőĲŔƖШƖĲƚƓĲĦƣŔƻĲШĤŸŔũŔŰŊШ

ƓŸŔŰƣƚЮШÑőĲШƚċůĲШƣƖĲŰĬШŔƚШƚĲĲŰШƽőĲŰШƣőĲШĬŔĲũĲĦƣƖŔĦШũŸƚƚШƣċŰŊĲŰƣШŔƚШƓũŸƣƣĲĬШċŊċŔŰƚƣШƣĲůƓĲƖċƣƨƖĲШ

ы[ŔŊЮШΟЮΝΟьШы[ŔŊЮШΟЮΝΠьЮШƚШĲƣőǃũĲŰĲШŊũǃĦŸũШĬĲůŸŰƚƣƖċƣĲĬШċШůƨĦőШƚƣƖŸŰŊĲƖШĬŔĲũĲĦƣƖŔĦШƖĲƚƓŸŰƚĲШƣőċŰШ

ċũũШŸƣőĲƖШůċƣĲƖŔċũƚШƣĲƚƣĲĬЯШƣőĲШĬŔĲũĲĦƣƖŔĦШĦŸŰƚƣċŰƣЯШũŸƚƚШŉċĦƣŸƖШċŰĬШƣċŰŊĲŰƣШƖĲƚƨũƣƚШőċƻĲШċũũШĤĲĲŰШ

ƓũŸƣƣĲĬШƽŔƣőШĲƣőǃũĲŰĲШŊũǃĦŸũШы[ŔŊЮШΟЮΦьШы[ŔŊЮШΟЮΝΝьШы[ŔŊЮШΟЮΝΟьШċŰĬШŸŰĦĲШċŊċŔŰШƽŔƣőШƣőĲШĲƣőǃũĲŰĲШ

ŊũǃĦŸũШƖĲƚƨũƣШŸůŔƣƣĲĬШƣŸШĤĲƣƣĲƖШƚőŸƽШőŸƽШ7cEÑШċŰĬШΝЯΣрc?ШĬŔǭĲƖШŉƖŸůШÂEÑШы[ŔŊЮШΟЮΝΜьШы[ŔŊЮШΟЮΝΞьШ

ċŰĬШы[ŔŊЮШΟЮΝΠь 

ƚШċũũШƣőĲƚĲШĦŸůƓŸƨŰĬƚШƓŸƚƚĲƚƚШċШŉċƖШƚůċũũĲƖШůŸũċƖШůċƚƚШƣőċŰШÂEÑЯШċŰĬШĦŸŰƣċŔŰШƓŸũċƖШ

ŉƨŰĦƣŔŸŰċũШŊƖŸƨƓƚЯШŔƣШŔƚШŰŸƣШƚƨƖƓƖŔƚŔŰŊШƣőĲǃШċƖĲШůŸƖĲШċĤũĲШƣŸШƨŰĬĲƖŊŸШƣőĲШƓŸũċƖŔƚċƣŔŸŰШőĲċƣŔŰŊШ

ůĲĦőċŰŔƚůШы[ŔŊЮШΟЮΞьШƣőċƣШÂEÑШŔƣƚĲũŉЯШĲǂƓũċŔŰŔŰŊШƽőǃШƣőĲǃШĲǂőŔĤŔƣШċШƚƣƖŸŰŊĲƖШĬŔĲũĲĦƣƖŔĦШƖĲƚƓŸŰƚĲЮ 
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[ŔŊƨƖĲЮΦдάЮшЮ?ŔĲũĲĦƣƖŔĦЮĦŸŰƚƣċŰƣЮƻƚЮƣĲůƓĲƖċƣƨƖĲЮŸŉЮÂEÑЮċеЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮĤеЮΤеΩцőĲǂċŰĲĬŔŸũЮċЮċŰĬЮĤŔƚёΥцőǃĬƖŸǂǃĲƣőǃũђЮ
ƣĲƖĲƓőƣőċũċƣĲЮċдЮ ũũЮƣőƖĲĲЮƚƨƚĦĲƓƣŸƖЮĦċŰĬŔĬċƣĲƚЮĬĲůŸŰƚƣƖċƣĲЮċЮĦŸŰƚŔĬĲƖċĤũǃЮƚƣƖŸŰŊĲƖЮĬŔĲũĲĦƣƖŔĦЮĦŸŰƚƣċŰƣЮŸƻĲƖЮƣőċƣЮŸŉЮ
ÂEÑЮŸƻĲƖЮƣőĲЮƚƣƨĬŔĲĬЮƣĲůƓĲƖċƣƨƖĲЮƖċŰŊĲЮŉŸƖЮƣőĲЮůĲċƚƨƖĲĬЮŉƖĲƕƨĲŰĦǃЮёΥдΧΪЮ]cǍђдЮEƖƖŸƖЮĤċƖƚЮŔŰĬŔĦċƣĲЮƚƣċŰĬċƖĬЮĲƖƖŸƖЮŸŉЮ
ƣőĲЮůĲċŰЮƻċũƨĲд 

ċЮцЮůĲċƚƨƖĲĬЮĤǃЮĦċƻŔƣǃЮƓĲƖƣƨƖĤċƣŔŸŰЮЮЮЮЮЮĤЮцЮůĲċƚƨƖĲĬЮĤǃЮĦŸċǂŔċũЮƓƖŸĤĲЮ 



млм 
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[ŔŊƨƖĲЮΦдΤΣЮшЮ?ŔĲũĲĦƣƖŔĦЮĦŸŰƚƣċŰƣЮƻƚЮƣĲůƓĲƖċƣƨƖĲЮŸŉЮÂEÑЮċеЮΤеΩцőĲǂċŰĲĬŔŸũЮċЮċŰĬЮĤŔƚёΥцőǃĬƖŸǂǃĲƣőǃũђЮƣĲƖĲƓőƣőċũċƣĲЮċЮƽŔƣőЮ
ĲƣőǃũĲŰĲЮŊũǃĦŸũЮŸůŔƣƣĲĬЮƣŸЮĤĲƣƣĲƖЮŔũũƨƚƣƖċƣĲЮőŸƽЮΤеΩцc?ЮċŰĬЮ7cEÑЮĬŔǭĲƖЮŉƖŸůЮÂEÑдЮEƖƖŸƖЮĤċƖƚЮŔŰĬŔĦċƣĲЮƚƣċŰĬċƖĬЮĲƖƖŸƖЮŸŉЮ
ƣőĲЮůĲċŰЮƻċũƨĲд 

ċЮцЮůĲċƚƨƖĲĬЮĤǃЮĦċƻŔƣǃЮƓĲƖƣƨƖĤċƣŔŸŰЮЮЮЮЮЮĤЮцЮůĲċƚƨƖĲĬЮĤǃЮĦŸċǂŔċũЮƓƖŸĤĲЮ 
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[ŔŊƨƖĲЮΦдΤΤЮшЮ?ŔĲũĲĦƣƖŔĦЮũŸƚƚЮŉċĦƣŸƖЮƻƚЮƣĲůƓĲƖċƣƨƖĲЮŸŉЮÂEÑЮċЮеЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮĤЮеЮΤеΩцőĲǂċŰĲĬŔŸũЮċЮċŰĬЮĤŔƚёΥцőǃĬƖŸǂǃĲƣőǃũђЮ
ƣĲƖĲƓőƣőċũċƣĲЮċдЮ ũũЮƣőƖĲĲЮƚƨƚĦĲƓƣŸƖЮĦċŰĬŔĬċƣĲƚЮĬĲůŸŰƚƣƖċƣĲЮċЮĦŸŰƚŔĬĲƖċĤũǃЮƚƣƖŸŰŊĲƖЮĬŔĲũĲĦƣƖŔĦЮũŸƚƚЮŉċĦƣŸƖЮŸƻĲƖЮƣőċƣЮŸŉЮ
ÂEÑЮŸƻĲƖЮƣőĲЮƚƣƨĬŔĲĬЮƣĲůƓĲƖċƣƨƖĲЮƖċŰŊĲЮŉŸƖЮƣőĲЮůĲċƚƨƖĲĬЮŉƖĲƕƨĲŰĦǃЮёΥдΧΪЮ]cǍђдЮЮEƖƖŸƖЮĤċƖƚЮŔŰĬŔĦċƣĲЮƚƣċŰĬċƖĬЮĲƖƖŸƖЮŸŉЮ
ƣőĲЮůĲċŰЮƻċũƨĲд 

ċЮцЮůĲċƚƨƖĲĬЮĤǃЮĦċƻŔƣǃЮƓĲƖƣƨƖĤċƣŔŸŰЮЮЮЮЮЮĤЮцЮůĲċƚƨƖĲĬЮĤǃЮĦŸċǂŔċũЮƓƖŸĤĲЮ 



млн 
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[ŔŊƨƖĲЮΦдΤΥЮшЮ?ŔĲũĲĦƣƖŔĦЮũŸƚƚЮŉċĦƣŸƖЮƻƚЮƣĲůƓĲƖċƣƨƖĲЮŸŉЮÂEÑЮċеЮΤеΩцőĲǂċŰĲĬŔŸũЮċЮċŰĬЮĤŔƚёΥцőǃĬƖŸǂǃĲƣőǃũђЮƣĲƖĲƓőƣőċũċƣĲЮċЮ

ƽŔƣőЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮŸůŔƣƣĲĬЮƣŸЮĤĲƣƣĲƖЮŔũũƨƚƣƖċƣĲЮőŸƽЮΤеΩцc?ЮċŰĬЮ7cEÑЮĬŔǭĲƖЮŉƖŸůЮÂEÑдЮEƖƖŸƖЮĤċƖƚЮŔŰĬŔĦċƣĲЮƚƣċŰĬċƖĬЮ
ĲƖƖŸƖЮŸŉЮƣőĲЮůĲċŰЮƻċũƨĲд 

ċЮцЮůĲċƚƨƖĲĬЮĤǃЮĦċƻŔƣǃЮƓĲƖƣƨƖĤċƣŔŸŰЮЮЮЮЮЮĤЮцЮůĲċƚƨƖĲĬЮĤǃЮĦŸċǂŔċũЮƓƖŸĤĲЮ 
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[ŔŊƨƖĲЮΦдΤΦЮшЮ?ŔĲũĲĦƣƖŔĦЮũŸƚƚЮƣċŰŊĲŰƣЮƻƚЮƣĲůƓĲƖċƣƨƖĲЮŸŉЮÂEÑЮċЮеЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮĤЮеЮΤеΩцőĲǂċŰĲĬŔŸũЮċЮċŰĬЮĤŔƚёΥц
őǃĬƖŸǂǃĲƣőǃũђЮƣĲƖĲƓőƣőċũċƣĲЮċдЮ ũũЮƣőƖĲĲЮƚƨƚĦĲƓƣŸƖЮĦċŰĬŔĬċƣĲƚЮĬĲůŸŰƚƣƖċƣĲЮċЮĦŸŰƚŔĬĲƖċĤũǃЮƚƣƖŸŰŊĲƖЮŸƻĲƖċũũЮĬŔĲũĲĦƣƖŔĦЮ
ƖĲƚƓŸŰƚĲЮŸƻĲƖЮƣőċƣЮŸŉЮÂEÑЮŸƻĲƖЮƣőĲЮƚƣƨĬŔĲĬЮƣĲůƓĲƖċƣƨƖĲЮƖċŰŊĲЮŉŸƖЮƣőĲЮůĲċƚƨƖĲĬЮŉƖĲƕƨĲŰĦǃЮёΥдΧΪЮ]cǍђдЮEƖƖŸƖЮĤċƖƚЮ
ŔŰĬŔĦċƣĲЮƚƣċŰĬċƖĬЮĲƖƖŸƖЮŸŉЮƣőĲЮůĲċŰЮƻċũƨĲдЮ 

ċЮцЮůĲċƚƨƖĲĬЮĤǃЮĦċƻŔƣǃЮƓĲƖƣƨƖĤċƣŔŸŰЮЮЮЮЮЮĤЮцЮůĲċƚƨƖĲĬЮĤǃЮĦŸċǂŔċũЮƓƖŸĤĲЮ 



мло 
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[ŔŊƨƖĲЮΦдΤΧЮшЮ?ŔĲũĲĦƣƖŔĦЮũŸƚƚЮƣċŰŊĲŰƣЮƻƚЮƣĲůƓĲƖċƣƨƖĲЮŸŉЮÂEÑЮċеЮΤеΩцőĲǂċŰĲĬŔŸũЮċЮċŰĬЮĤŔƚёΥцőǃĬƖŸǂǃĲƣőǃũђЮƣĲƖĲƓőƣőċũċƣĲЮċЮ

ƽŔƣőЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮŸůŔƣƣĲĬЮƣŸЮĤĲƣƣĲƖЮŔũũƨƚƣƖċƣĲЮőŸƽЮΤеΩцc?ЮċŰĬЮ7cEÑЮĬŔǭĲƖЮŉƖŸůЮÂEÑдЮEƖƖŸƖЮĤċƖƚЮŔŰĬŔĦċƣĲЮƚƣċŰĬċƖĬЮ
ĲƖƖŸƖЮŸŉЮƣőĲЮůĲċŰЮƻċũƨĲд 

ċЮцЮůĲċƚƨƖĲĬЮĤǃЮĦċƻŔƣǃЮƓĲƖƣƨƖĤċƣŔŸŰЮЮЮЮЮЮĤЮцЮůĲċƚƨƖĲĬЮĤǃЮĦŸċǂŔċũЮƓƖŸĤĲЮ 

 

 

ÑċĤũĲЮΦдΥЮшЮÅŸŸůЮƣĲůƓĲƖċƣƨƖĲЮĬŔĲũĲĦƣƖŔĦЮĦŸŰƚƣċŰƣеЮũŸƚƚЮŉċĦƣŸƖЮċŰĬЮƣőĲЮĦŸƖƖĲƚƓŸŰĬŔŰŊЮƣċŰЮĬĲũƣċЮŸŉЮÂEÑЮċŰĬЮƣőĲЮŸƖŊċŰŔĦЮ
ƚƨƚĦĲƓƣŸƖЮĦċŰĬŔĬċƣĲƚдЮfƣЮĦċŰЮĤĲЮƚĲĲŰЮƣőċƣЮċũũЮŸŉЮƣőĲЮƓŸƣĲŰƣŔċũЮƚƨƚĦĲƓƣŸƖƚЮƓŸƚƚĲƚƚЮċЮƚƨƓĲƖŔŸƖЮĬŔĲũĲĦƣƖŔĦЮƖĲƚƓŸŰƚĲЮ
ĦŸůƓċƖĲĬЮƣŸЮÂEÑеЮƽŔƣőЮĲƣőǃũĲŰĲЮŊũǃĦŸũеЮċЮƓŸũċƖЮũŔƕƨŔĬЮċƣЮƖŸŸůЮƣĲůƓĲƖċƣƨƖĲеЮĬŔƚƓũċǃŔŰŊЮƣőĲЮƚƣƖŸŰŊĲƚƣЮĬŔĲũĲĦƣƖŔĦЮ
ƓƖŸƓĲƖƣŔĲƚЮёΥΣЮҊ9еЮΥдΧΪЮ]cǍђд 

ċцЮůĲċƚƨƖĲĬЮĤǃЮĦċƻŔƣǃЮƓĲƖƣƨƖĤċƣŔŸŰЮЮЮЮЮĤцЮůĲċƚƨƖĲĬЮĤǃЮĦŸċǂŔċũЮƓƖŸĤĲ 

 

 

 

Compound ͌ќ ͌ќќ tan ͋  

PET
a 1.25 6.19 × 10

-3 5.00 × 10
-3 

Ethylene Glycol
b 13.00 12.70 0.98 

BHET
a 1.56 3.51 × 10

-2 2.26 × 10
-2 

1,6-HD
a 1.42 2.77 × 10

-2  1.87 × 10
-2 

TPA
a 1.52 negligible negligible 



млп 
 

ÑŸШƓƖŸĤĲШƣőĲШƚƨŔƣċĤŔũŔƣǃШŸŉШƣőĲШƚƨƚĦĲƓƣŸƖƚШŉŸƖШƚƨƓĲƖĦƖŔƣŔĦċũШŔůƓƖĲŊŰċƣŔŸŰШŔŰƣŸШÂEÑЯШƣőĲШƚĦ9§ΞШ

ƚŸũƨĤŔũŔƣǃШŸŉШ7cEÑЯШΝЯΣрc?ШċŰĬШĲƣőǃũĲŰĲШŊũǃĦŸũШƽċƚШƣőĲŰШŔŰƻĲƚƣŔŊċƣĲĬШŔŰШċШǯǂĲĬрƻŸũƨůĲШƻŔĲƽШĦĲũũЮШ

ƣШΞΤΥШĤċƖШċŰĬШΣΡШ҄9ЯШĲƣőǃũĲŰĲШŊũǃĦŸũШŊƖċĬƨċũũǃШĲǂŔƣĲĬШƣőĲШƚċůƓũĲШőŸũĬĲƖШы[ŔŊЮШΟЮΝΡШũĲŉƣьШċŰĬШŉŸƖůШ

ċШƚũƨƖƖǃШĦũŸƨĬǃШĲůƨũƚŔŸŰШƽŔƣőШƚĦ9§ΞШы[ŔŊЮШΟЮΝΡШƖŔŊőƣьШтШĲƣőǃũĲŰĲШŊũǃĦŸũШƽċƚШƚĲĲŰШƣŸШĤĲШŔůůŔƚĦŔĤũĲШ

ƽŔƣőШƚĦ9§ΞШċƣШũŸƽĲƖШƓƖĲƚƚƨƖĲƚЮШÑőĲШƚċůƓũĲШőŸũĬĲƖШŔƚШőŔŊőũŔŊőƣĲĬШĤǃШċШƖĲĬШĦŔƖĦũĲШƚŸШE]ШĦċŰШĤĲШƚĲĲŰШ

ĲċƚŔũǃЯШŰŸƣĲШƣőĲШŔŰĦƖĲċƚŔŰŊШĦũŸƨĬŔŰĲƚƚШĤĲƣƽĲĲŰШƣőĲШũĲŉƣШċŰĬШƖŔŊőƣШŔůċŊĲƚШċƚШĲƣőǃũĲŰĲШŊũǃĦŸũШĲǂŔƣƚШ

ƣőĲШƚċůƓũĲШőŸũĬĲƖШы[ŔŊЮШΟЮΝΡьЮ 

 

 

[ŔŊƨƖĲЮΦдΤΨЮцЮE]ЮĦċŰЮĤĲЮƚĲĲŰЮŔŰЮƚċůƓũĲЮőŸũĬĲƖЮŔŰЮƚĦ9§ΥЮёƖĲĬЮċƖƖŸƽђЮċƚЮŔůƓƖĲŊŰċƣŔŸŰЮĦŸŰĬŔƣŔŸŰƚЮёΥΪΫЮĤċƖеЮΩΨЮҊ9ђЮċƖĲЮ
ƖĲċĦőĲĬЮёũĲŉƣђдЮ ƚЮE]ЮƽċƚЮőĲũĬЮŔŰЮƚĦ9§ΥЮċƣЮƣőĲƚĲЮĦŸŰĬŔƣŔŸŰƚеЮŔƣЮŊƖċĬƨċũũǃЮĲǂŔƣĲĬЮƣőĲЮƚċůƓũĲЮőŸũĬĲƖЮċŰĬЮŉŸƖůĲĬЮċЮƚũƨƖƖǃц
ũŔťĲЮĲůƨũƚŔŸŰЮƽŔƣőЮƚĦ9§ΥЮёĤũƨĲЮċƖƖŸƽеЮƖŔŊőƣђдЮ 

7cEÑШċŰĬШΝЯΣрc?ШƖĲůċŔŰĲĬШŔŰШƣőĲШƚċůƓũĲШőŸũĬĲƖШċƣШΞΤΥШĤċƖШċŰĬШΣΡШ҄9ЮШìőĲŰШƣőĲШƣĲůƓĲƖċƣƨƖĲШ

ƽċƚШŔŰĦƖĲċƚĲĬШƣŸШΥΡШ҄9ЯШ7cEÑШċŰĬШΝЯΣрc?ШƖĲůċŔŰĲĬШŔŰШƣőĲШƚċůƓũĲШőŸũĬĲƖШŉŸƖШΞΠШőŸƨƖƚШċŰĬШƽĲƖĲШ

ƣőĲƖĲŉŸƖĲШĬƖŸƓƓĲĬШŉƖŸůШĦŸŰƚŔĬĲƖċƣŔŸŰШċƚШůŔĦƖŸƽċƻĲШƚƨƚĦĲƓƣŸƖШĤĲĦċƨƚĲШŸŉШŸĤƚĲƖƻĲĬШ

ŔůůŔƚĦŔĤŔũŔƣǃШƽŔƣőШƚĦ9§ΞШы[ŔŊЮШΟЮΝΣьЮШ 

§ŰũǃШĲƣőǃũĲŰĲШŊũǃĦŸũШƽċƚШĦċƖƖŔĲĬШŉŸƖƽċƖĬШŉŸƖШƚƨƓĲƖĦƖŔƣŔĦċũШŔůƓƖĲŊŰċƣŔŸŰШĲǂƓĲƖŔůĲŰƣƚШƽŔƣőШÂEÑЯШ

ŸƽŔŰŊШƣŸШŔƣШƓŸƚƚĲƚƚŔŰŊШƚƨƓĲƖŔŸƖШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШƣŸШÂEÑШċƚШƽĲũũШċƚШĲǂőŔĤŔƣŔŰŊШƚŸůĲШůŔƚĦŔĤŔũŔƣǃШ

ƽŔƣőШƚĦ9§ΞЮШ 

 



млр 
 

 

[ŔŊƨƖĲЮΦдΤΩЮшЮ7cEÑЮŔƚЮƚőŸƽŰЮŔŰЮƣőĲЮƚċůƓũĲЮőŸũĬĲƖЮŔŰЮƚĦ9§ΥЮёΥΪΫЮĤċƖеЮΩΨЮҊ9ђЮċŉƣĲƖЮΣЮőŸƨƖƚЮёũĲŉƣђЮċŰĬЮΥΧЮőŸƨƖƚЮёƖŔŊőƣђдЮfƣЮ
ƖĲůċŔŰĲĬЮĦŸůƓũĲƣĲũǃЮŔŰƚŸũƨĤũĲзЮƣőĲЮƚċůĲЮĤĲőċƻŔŸƨƖЮƽċƚЮƚĲĲŰЮŉŸƖЮΤеΩцc?дЮ 

 

ΟЮΟЮΞШÉƨƓĲƖĦƖŔƣŔĦċũШfůƓƖĲŊŰċƣŔŸŰШŸŉШÂEÑ 
 
9ŸŰĬŔƣŔŸŰƚШŉŸƖШƣőĲШƚƨƓĲƖĦƖŔƣŔĦċũШŔůƓƖĲŊŰċƣŔŸŰШĲǂƓĲƖŔůĲŰƣƚШƽĲƖĲШŔŰŉŸƖůĲĬШĤǃШƣőĲШƚŸũƨĤŔũŔƣǃШŸŉШ

ĲƣőǃũĲŰĲШŊũǃĦŸũШŔŰШƚĦ9§ΞШċĦƕƨŔƖĲĬШŉƖŸůШƣőĲШƻŔĲƽШĦĲũũЮШ ШĦŸŰƚƣċŰƣШƓƖĲƚƚƨƖĲШŸŉШΞΤΥШĤċƖШƽċƚШƨƚĲĬШ

ŉŸƖШċũũШĲǂƓĲƖŔůĲŰƣƚЯШċƚШƣőŔƚШƽċƚШƚőŸƽŰШƣŸШĤĲШƣőĲШůŔŰŔůƨůШƓƖĲƚƚƨƖĲШƖĲƕƨŔƖĲĬШƣŸШĤĲŊŔŰШƣŸШĬŔƚƚŸũƻĲШ

ĲƣőǃũĲŰĲШŊũǃĦŸũШŔŰШƚĦ9§ΞЮШìőŔũƚƣШƣőƖĲĲШƣĲůƓĲƖċƣƨƖĲƚШыΟΞШ҄Ш9ЯШΣΡШ҄Ш9ЯШΥΡШ҄Ш9ьШƽĲƖĲШĦőŸƚĲŰШċƚШƣőŔƚШ

ƽŔũũШĦőċŰŊĲШƣőĲШĬĲŰƚŔƣǃШŸŉШƣőĲШƚƨƓĲƖĦƖŔƣŔĦċũШǰƨŔĬЯШƣőĲƖĲĤǃШŔŰǰƨĲŰĦŔŰŊШƣőĲШůŔƚĦŔĤŔũŔƣǃШŸŉШƣőĲШ

ƚƨƚĦĲƓƣŸƖƚЮШ 

fŰŔƣŔċũШĲǂƓĲƖŔůĲŰƣƚШƽĲƖĲШĦŸŰĬƨĦƣĲĬШƽŔƣőШĲƣőǃũĲŰĲШŊũǃĦŸũШċƣШΞΤΥШĤċƖЯШΠΜШ҄Ш9ШŉŸƖШΟШŸƖШΞΠШőŸƨƖƚЮШÑŸШ

ƻċũŔĬċƣĲШƣőċƣШƚƨĦĦĲƚƚŉƨũШŔůƓƖĲŊŰċƣŔŸŰШŸŉШĲƣőǃũĲŰĲШŊũǃĦŸũШőċĬШŸĦĦƨƖƖĲĬЯШċШƖċŰŊĲШŸŉШĦŸŰƣƖŸũƚШƽĲƖĲШ

ĬĲƻŔƚĲĬа 

¶ 9ŸŰƣƖŸũШΝШтШƚŸċťШÂEÑШŔŰШƓƨƖĲШƚĦ9§ΞШċƣШŔůƓƖĲŊŰċƣŔŸŰШĦŸŰĬŔƣŔŸŰƚШċŰĬШĦŸůƓċƖĲШĦőċŰŊĲШŔŰШ

ƽĲŔŊőƣШƓĲƖĦĲŰƣċŊĲШыì̍ӖьШƣŸШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШĲƣőǃũĲŰĲШŊũǃĦŸũШŔůƓƖĲŊŰċƣŔŸŰШ

ĲǂƓĲƖŔůĲŰƣƚЮ 

¶ 9ŸŰƣƖŸũШΞШтШƚŸċťШÂEÑШŔŰШƣőĲШƓƖĲƚĲŰĦĲШŸŉШĲƣőǃũĲŰĲШŊũǃĦŸũШċƣШŔůƓƖĲŊŰċƣŔŸŰШĦŸŰĬŔƣŔŸŰƚЯШĤƨƣШ

ƖĲƓũċĦĲШƚĦ9§ΞШƽŔƣőШƽċƣĲƖЯШƣŸШĦŸŰǯƖůШƣőĲШƚƽĲũũŔŰŊШĲǭĲĦƣШŸŉШƣőĲШƚƨƓĲƖĦƖŔƣŔĦċũШǰƨŔĬШŔƚШ

ŰĲĦĲƚƚċƖǃЮ 



млс 
 

¶ 9ŸŰƣƖŸũШΟШтШƚŸċťШÂEÑШŔŰШĤƨũťШĲƣőǃũĲŰĲШŊũǃĦŸũШċƣШŔůƓƖĲŊŰċƣŔŸŰШĦŸŰĬŔƣŔŸŰƚЯШƣŸШċŊċŔŰШĦŸŰǯƖůШ

ƣőĲШƚƽĲũũŔŰŊШĲǭĲĦƣШŸŉШƚĦ9§ΞШŔƚШƖĲƕƨŔƖĲĬЮ 

ÑőĲШÂEÑШǯũůШƖĲĦŸƻĲƖĲĬШŉƖŸůШƣőĲƚĲШĲǂƓĲƖŔůĲŰƣƚШƽċƚШĬƖŔĲĬШċŰĬШƽĲŔŊőĲĬШŔůůĲĬŔċƣĲũǃШċŉƣĲƖШ

ŔůƓƖĲŊŰċƣŔŸŰШыƣӀΜШőƖƚьШċŰĬШŸŰĲШĬċǃШċŉƣĲƖƽċƖĬƚШыƣӀΞΠШőƖƚьЯШƣŸШċũũŸƽШċŰǃШƖĲƚŔĬƨċũШĦċƖĤŸŰШĬŔŸǂŔĬĲШŔŰШ

ƣőĲШƓŸũǃůĲƖШƣŸШĲƻŸũƻĲЮШfƣШĦċŰШĤĲШƚĲĲŰШƣőċƣШŰŸƣШŸŰũǃШƽċƚШƣőĲШƚƽĲũũŔŰŊШĲǭĲĦƣШŸŉШƚĦ9§ΞШŸŰШÂEÑШ

ƓƖĲƚĲŰƣЯШĤƨƣШŰĲĦĲƚƚċƖǃШċƚШŔůƓƖĲŊŰċƣŔŸŰШŸŉШĲƣőǃũĲŰĲШŊũǃĦŸũШĦŸƨũĬШĤĲШƚĲĲŰШƣŸШĤĲШŸĦĦƨƖƖŔŰŊШŸŰũǃШ

ƽőĲŰШƚĦ9§ΞШƽċƚШƨƚĲĬШċƚШƣőĲШůĲĬŔƨůШыÑċĤЮШΟЮΟьЮШ 

ÑċĤũĲЮΦдΦЮцЮÂĲƖĦĲŰƣċŊĲЮĦőċŰŊĲЮёì̓ӜђЮŸŉЮÂEÑЮċŉƣĲƖЮƚƨƓĲƖĦƖŔƣŔĦċũЮŔůƓƖĲŊŰċƣŔŸŰЮƽŔƣőЮĲƣőǃũĲŰĲЮŊũǃĦŸũеЮŸƖЮŸŰĲЮŸŉЮƣőƖĲĲЮ
ĦŸŰƣƖŸũЮĲǂƓĲƖŔůĲŰƣƚЮĬĲƚŔŊŰĲĬЮƣŸЮŔũũƨƚƣƖċƣĲЮƣőċƣЮƣőĲЮƚƽĲũũŔŰŊЮċĤŔũŔƣǃЮŸŉЮƚĦ9§ΥЮŔƚЮƖĲƕƨŔƖĲĬЮƣŸЮŔůƓƖĲŊŰċƣĲЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮ
ёΧΣЮҊ9еЮΦЮőƖƚђдЮЮÂEÑЮƽċƚЮƽĲŔŊőĲĬЮŔůůĲĬŔċƣĲũǃЮċŉƣĲƖЮƣőĲЮĲǂƓĲƖŔůĲŰƣеЮċŰĬЮċŊċŔŰЮċŉƣĲƖЮΥΧЮőŸƨƖƚЮƣŸЮċũũŸƽЮƖĲƚŔĬƨċũЮ9§ΥЮƣŸЮ
ĲƻċƓŸƖċƣĲдЮ 

 

ŉƣĲƖШΞΠШőŸƨƖƚЯШÂEÑШƚŸċťĲĬШŔŰШƚĦ9§ΞШШċũŸŰŊƚŔĬĲШĲƣőǃũĲŰĲШŊũǃĦŸũШƖĲƣċŔŰĲĬШċШƓĲƖĦĲŰƣċŊĲШƽĲŔŊőƣШ

ŔŰĦƖĲċƚĲШΠЮΜΣШӖШŊƖĲċƣĲƖШƣőċŰШÂEÑШƚŸċťĲĬШŔŰШƓƨƖĲШƚĦ9§ΞЮШ[ƨƖƣőĲƖůŸƖĲЯШ9§ΞШĦŸƨũĬШĤĲШƚĲĲŰШƣŸШ

ƓĲƖůĲċƣĲШŔŰƣŸШÂEÑШċƚШƣőĲШƓŸũǃůĲƖШĲǂőŔĤŔƣĲĬШċŰШΝΝЮΠΥӖШċŰĬШΥЮΝΣӖШŔŰĦƖĲċƚĲШŔŰШƽĲŔŊőƣШŉŸƖШƣőĲШ

ƚƨƓĲƖĦƖŔƣŔĦċũШŔůƓƖĲŊŰċƣŔŸŰШċŰĬШĦŸŰƣƖŸũШĲǂƓĲƖŔůĲŰƣƚШƖĲƚƓĲĦƣŔƻĲũǃЯШƽŔƣőШƣőĲƚĲШƻċũƨĲƚШŉċũũŔŰŊШƣŸШ

ΡЮΠΦӖШċŰĬШΝЮΠΟӖШċŉƣĲƖШΞΠШőŸƨƖƚШċƚШ9§ΞШĬŔǭƨƚĲĬШŸƨƣШŉƖŸůШƣőĲШǯũůƚЮШ 

ìŔƣőШƚƨƓĲƖĦƖŔƣŔĦċũШŔůƓƖĲŊŰċƣŔŸŰШŸŉШÂEÑШĤĲŔŰŊШĦŸŰǯƖůĲĬЯШƣőĲШƣĲůƓĲƖċƣƨƖĲШƖċŰŊĲШƽċƚШĲǂƓċŰĬĲĬШ

ƣŸШΟΞШ҄Ш9ЯШΣΡШ҄Ш9ШċŰĬШΥΡШ҄Ш9ШƣŸШĲǂƓũŸƖĲШŔƣƚШŔŰǰƨĲŰĦĲШŸŰШƣőĲШŔůƓƖĲŊŰċƣŔŸŰШƓƖŸĦĲƚƚЮШ 

ÂEÑШƽċƚШƚŸċťĲĬШƽŔƣőШċŰШĲƕƨċũШůċƚƚШŸŉШĲƣőǃũĲŰĲШŊũǃĦŸũШыŔЮĲЮШΜЮΡШŊШŸŉШÂEÑШƣŸШΜЮΡШŊШĲƣőǃũĲŰĲШŊũǃĦŸũьЯШ

őĲƖĲШċŉƣĲƖШƖĲŉĲƖƖĲĬШƣŸШċƚШċШΝаΝШůċƚƚШƖċƣŔŸЯШŔŰШƚĦ9§ΞШŉŸƖШƣőƖĲĲШőŸƨƖƚШċƣШƣőĲШƣőƖĲĲШĬŔǭĲƖĲŰƣШ

ƣĲůƓĲƖċƣƨƖĲƚЯШċŰĬШĦŸŰƣƖŸũШĲǂƓĲƖŔůĲŰƣƚШŔŰШƓƨƖĲШƚĦ9§ΞШƽĲƖĲШċũƚŸШĦŸŰĬƨĦƣĲĬШƣŸШĦŸŰǯƖůШ

EǂƓĲƖŔůĲŰƣШ ыì̍ӖьШΜШőƖƚШƓŸƚƣр
ŔůƓƖĲŊŰċƣŔŸŰ 

Шыì̍ӖьШΞΠШőƖƚШƓŸƚƣр
ŔůƓƖĲŊŰċƣŔŸŰ 

ƚĦ9§ΞШĲƣőǃũĲŰĲШŊũǃĦŸũШŔůƓƖĲŊŰċƣŔŸŰ 
 

ҼШΝΝЮΠΥ ҼШΡЮΠΦ 

ƚĦ9§ΞШĦŸŰƣƖŸũ 
 

ҼШΥЮΝΣ Ҍ мΦпо 

ìċƣĲƖаШEƣőǃũĲŰĲШ]ũǃĦŸũШ9ŸŰƣƖŸũ 
 

ҼШΜЮΜΜ ҼШΜЮΜΜ 

7ƨũťШEƣőǃũĲŰĲШ]ũǃĦŸũШ9ŸŰƣƖŸũ ҼШΜЮΜΜ ҼШΜЮΜΜ 



млт 
 

ŔůƓƖĲŊŰċƣŔŸŰШőċĬШƣċťĲŰШƓũċĦĲШыÑċĤШΟЮΠьЮШÅĲƚƨũƣƚШĲǂőŔĤŔƣĲĬШċШƚŔůŔũċƖШƣƖĲŰĬШƣŸШƣőŸƚĲШŔŰШƣċĤũĲШΟЮΟШċƚШ

ÂEÑШƚċůƓũĲƚШŉƖŸůШŔůƓƖĲŊŰċƣŔŸŰШĲǂƓĲƖŔůĲŰƣƚШĲǂőŔĤŔƣШċШŊƖĲċƣĲƖШůċƚƚШƓĲƖĦĲŰƣċŊĲШŔŰĦƖĲċƚĲШƽőĲŰШ

ĦŸůƓċƖĲĬШƣŸШƣőĲШĦŸŰƣƖŸũƚШĤŸƣőШŔůůĲĬŔċƣĲũǃШƓŸƚƣрŔůƓƖĲŊŰċƣŔŸŰШыΜШőƖƚьШċŰĬШċŉƣĲƖШŸŰĲШĬċǃШыΞΠШőƖƚьЮШ 

ÑċĤũĲЮΦдΧЮшЮÂĲƖĦĲŰƣċŊĲЮƽĲŔŊőƣЮĦőċŰŊĲЮёì̓ӜђЮŸŉЮÂEÑЮǯũůƚЮŔůůĲĬŔċƣĲũǃЮёΣЮőƖƚђЮċŰĬЮŸŰĲЮĬċǃЮёΥΧЮőƖƚђЮċŉƣĲƖЮĤĲŔŰŊЮƚŸċťĲĬЮ
ŔŰЮƓƨƖĲЮƚĦ9§ΥЮёĦŸŰƣƖŸũђЮŸƖЮƚŸċťĲĬЮŔŰЮƚĦ9§ΥЮċũŸŰŊƚŔĬĲЮċŰЮĲƕƨċũЮůċƚƚЮŸŉЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮёŔůƓƖĲŊŰċƣŔŸŰђЮŉŸƖЮΦЮőŸƨƖƚд 

  9ŸŰƣƖŸũ fůƓƖĲŊŰċƣŔŸŰ 
 

ÉƨƚĦĲƓƣŸƖШ 
 ыì̍ӖьШΜШőƖƚШ

ƓŸƚƣр
ŔůƓƖĲŊŰċƣŔŸŰ 

ыì̍ӖьШΞΠШőƖƚШ
ƓŸƚƣр

ŔůƓƖĲŊŰċƣŔŸŰ 

ыì̍ӖьШΜШőƖƚШ
ƓŸƚƣр

ŔůƓƖĲŊŰċƣŔŸŰ 

ыì̍ӖьШΞΠШőƖƚШ
ƓŸƚƣр

ŔůƓƖĲŊŰċƣŔŸŰ 
 

EƣőǃũĲŰĲ 
]ũǃĦŸũ 

ΟΞ҄9 
 

ҌтΦфр ҼΜЮΦΤ ҼΝΝЮΝΝ ҼΟЮΠΦ 

ΣΡ҄9 
 

ҼΤЮΤΤ ҼΝЮΠΜ ҼΥЮΝΥ ҼΞЮΥΦ 

ΥΡ҄9 ҼΣЮΝΞ ҼΝЮΟΦ ҼΥЮΜΝ ҼΝЮΣΤ 
 

fůƓƖĲŊŰċƣŔŸŰШƽċƚШŉƨƖƣőĲƖШĦŸŰǯƖůĲĬШĤǃШÂEÑШǯũůƚШĤĲŔŰŊШőĲċƣĲĬШŔŰШċШÑ] ШƨƓШƣŸШΞΡΜШ҄9ЯШċƚШƣőŔƚШƽċƚШ

ƚƨǭŔĦŔĲŰƣШƣŸШĤŸŔũШŸǭШĲƣőǃũĲŰĲШŊũǃĦŸũШыĤЮƓЮШӀШΝΦΣШ҄9ьШĤƨƣШĤĲũŸƽШƣőĲШĬĲĦŸůƓŸƚŔƣŔŸŰШƣĲůƓĲƖċƣƨƖĲШŸŉШ

ÂEÑШŸŉШΟΠΜШ҄9Шы[ŔŊЮШΟЮΝΤьЮΞΞΡЯШΞΞΣШ§ŰĦĲШċŊċŔŰЯШĦŸŰƣƖŸũШĲǂƓĲƖŔůĲŰƣƚШŸŉШÂEÑШƚŸċťĲĬШŔŰШƓƨƖĲШƚĦ9§ΞШċƣШ

ŔůƓƖĲŊŰċƣŔŸŰШĦŸŰĬŔƣŔŸŰƚШƽĲƖĲШċŰċũǃƚĲĬШƨŰĬĲƖШŔĬĲŰƣŔĦċũШĦŸŰĬŔƣŔŸŰƚШŔŰШƣőĲШÑ] ШƣŸШĬŔƚĦƖŔůŔŰċƣĲШ

ĤĲƣƽĲĲŰШůċƚƚШũŸƚƚШĬƨĲШƣŸШƖĲƚŔĬƨċũШ9§ΞШċŰĬШůċƚƚШũŸƚƚШĤĲĦċƨƚĲШŸŉШƚƨƚĦĲƓƣŸƖШĲƻċƓŸƖċƣŔŸŰЮШ 
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PET

32°C Control

65°C Control

85°C Control

32°C 1:1 Impregnation

65°C 1:1 Impregnation

85°C 1:1 Impregnation

 

[ŔŊƨƖĲЮΦдΤΪЮцÑ]ЮŸŉЮÂEÑЮǯũůƚЮŔůƓƖĲŊŰċƣĲĬЮƽŔƣőЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮċƣЮƣőƖĲĲЮƣĲůƓĲƖċƣƨƖĲƚЮёΦΥеЮΩΨЮċŰĬЮΫΨЮҊ9ђЮċŰĬЮƣőĲЮ
ĦŸƖƖĲƚƓŸŰĬŔŰŊЮĦŸŰƣƖŸũƚдЮ 

fůƓƖĲŊŰċƣŔŸŰЮƓƖĲƚƚƨƖĲЮӆЮΥΪΫЮĤċƖеЮfůƓƖĲŊŰċƣŔŸŰЮƣŔůĲЮӆЮΦЮőŸƨƖƚеЮÑ] ЮőĲċƣŔŰŊЮƖċƣĲЮӆЮΤΣЮҊ9фůŔŰд 



млу 
 

ШШ 
ÑċĤũĲЮΦдΨЮшЮÂĲƖĦĲŰƣċŊĲЮƽĲŔŊőƣЮĦőċŰŊĲЮёì̓ӜђЮŸŉЮÑ] ЮċŰċũǃƚĲƚЮŸŉЮÂEÑЮŔůƓƖĲŊŰċƣŔŸŰЮċŰĬЮĦŸŰƣƖŸũЮĲǂƓĲƖŔůĲŰƣƚЮƚőŸƽŰЮŔŰЮ
ǯŊƨƖĲЮΦдΤΤдЮfůƓƖĲŊŰċƣŔŸŰЮƓƖĲƚƚƨƖĲЮӆЮΥΪΫЮĤċƖеЮfůƓƖĲŊŰċƣŔŸŰЮƣŔůĲЮӆЮΦЮőŸƨƖƚеЮÑ] ЮőĲċƣŔŰŊЮƖċƣĲЮӆЮΤΣЮҊ9фůŔŰЮЮ 

fůƓƖĲŊŰċƣŔŸŰШÑĲůƓĲƖċƣƨƖĲ EǂƓĲƖŔůĲŰƣШÑǃƓĲ ыì̍Ӗь 
 

ΟΞШ҄9 
9ŸŰƣƖŸũШ 

 
рΝЮΟΠ 

fůƓƖĲŊŰċƣŔŸŰ 
 

рΝЮΣΥ 

 
ΣΡШ҄9 

9ŸŰƣƖŸũ 
 

рΝЮΝΤ 

fůƓƖĲŊŰċƣŔŸŰ 
 

рΝЮΦΥ 

 
ΥΡШ҄9 

9ŸŰƣƖŸũ 
 

рΝЮΝΤ 

fůƓƖĲŊŰċƣŔŸŰШ рΞЮΜΤ 
 

ũũШĦŸŰƣƖŸũШĲǂƓĲƖŔůĲŰƣƚШũĲƻĲũШŸǭШŔŰШƣĲƖůƚШŸŉШůċƚƚШũŸƚƚШĤǃШΞΜΜШ҄9ЯШƽőĲƖĲċƚШÂEÑШŔůƓƖĲŊŰċƣĲĬШƽŔƣőШ

ĲƣőǃũĲŰĲШŊũǃĦŸũШĦŸŰƣŔŰƨĲƚШƣŸШũŸƚĲШůċƚƚШƨƓШƣŸШΞΝΣШ҄9ЮШы[ŔŊЮШΟЮΝΤьШыÑċĤЮШΟЮΡьШ[ƨƖƣőĲƖůŸƖĲЯШƣőĲШ

ůċŊŰŔƣƨĬĲШŸŉШũŸƚƣШůċƚƚШŔƚШŊƖĲċƣĲƖШŉŸƖШƣőĲШŔůƓƖĲŊŰċƣĲĬШƚċůƓũĲƚЮШШ 

ÑőĲШƓƖĲƚĲŰĦĲШŸŉШƓċƖƣŔƣŔŸŰŔŰŊШƽċƚШĦŸŰǯƖůĲĬШĤǃШĦŸůƓċƖŔŰŊШƖĲƚƨũƣƚШŸĤƣċŔŰĲĬШŉƖŸůШĲƣőǃũĲŰĲШŊũǃĦŸũШ

ŔůƓƖĲŊŰċƣŔŸŰШŔŰƣŸШÂEÑШƽŔƣőШΝЯΞрĬŔůĲƣőŸǂǃШĲƣőċŰĲШыΝЯΞр?~EьЮШÑőŔƚШůĲƣőŸǂǃШċŰċũŸŊƨĲШŸŉШĲƣőǃũĲŰĲШ

ŊũǃĦŸũШы[ŔŊЮШΟЮΝΥьШƽċƚШƚőŸƽŰШƣŸШĤĲШĦŸůƓũĲƣĲũǃШƚŸũƨĤũĲШŔŰШƚĦ9§ΞШċƣШΞΤΥШĤċƖШċŰĬШĬŔǭĲƖŔŰŊШ

ƣĲůƓĲƖċƣƨƖĲƚШыΟΞШ҄9ШċŰĬШΣΡШ҄9ьЯШƨŰũŔťĲШĲƣőǃũĲŰĲШŊũǃĦŸũШƽőŔĦőШƓƖŸĬƨĦĲĬШƣőĲШƚũƨƖƖǃШŔŰШƻŔĲƽШĦĲũũШ

ĲǂƓĲƖŔůĲŰƣƚЮШ ƚШΝЯΞр?~EШĬĲůŸŰƚƣƖċƣĲĬШĲǂĦĲũũĲŰƣШůŔƚĦŔĤŔũŔƣǃШƽŔƣőШƚĦ9§ΞЯШŔůƓƖĲŊŰċƣŔŸŰШ

ĲǂƓĲƖŔůĲŰƣƚШƽĲƖĲШƨŰĬĲƖƣċťĲŰШƽŔƣőШÂEÑЮШШΞΠШőŸƨƖƚШƓŸƚƣрŔůƓƖĲŊŰċƣŔŸŰЯШÂEÑШƚŸċťĲĬШŔŰШƚĦ9§ΞШ

ċũŸŰŊƚŔĬĲШΝЯΞр?~EШƽċƚШŉŸƨŰĬШƣŸШĲǂőŔĤŔƣШċŰШĲǭĲĦƣŔƻĲũǃШŔĬĲŰƣŔĦċũШì̍ӖШƣŸШÂEÑШƚŸċťĲĬШŔŰШƓƨƖĲШ

ƚĦ9§ΞШыÑċĤЮШΟЮΣьЮШ 

 

 

 

 

[ŔŊƨƖĲЮΦдΤΫЮшЮ9őĲůŔĦċũЮƚƣƖƨĦƣƨƖĲЮŸŉЮΤеΥцĬŔůĲƣőŸǂǃЮĲƣőċŰĲЮёũĲŉƣђЮċŰĬЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮёƖŔŊőƣђдЮ 



млф 
 

ÑőĲƚĲШƖĲƚƨũƣƚШċƖĲШĦŸŰƚŔƚƣĲŰƣШƽŔƣőШƽőċƣШŔƚШťŰŸƽŰШċĤŸƨƣШƓċƖƣŔƣŔŸŰŔŰŊЯШċƚШĬŔƚĦƨƚƚĲĬШŔŰШƚĲĦƣŔŸŰШ

ΟЮΝЮΠЮΞЮШÑőĲШĲǂĦĲũũĲŰƣШƚŸũƨĤŔũŔƣǃШŸŉШΝЯΞр?~EШŔŰШƚĦ9§ΞШċƣШƣőĲШƚƣƨĬŔĲĬШƓƖĲƚƚƨƖĲШċŰĬШƣĲůƓĲƖċƣƨƖĲШ

ůĲċŰƚШŔƣШƓŸƚƚĲƚƚĲƚШċШőŔŊőШċǭŔŰŔƣǃШŉŸƖШƣőĲШƚƨƓĲƖĦƖŔƣŔĦċũШƓőċƚĲЯШċŰĬШŔƣШŔƚШƣőĲƖĲŉŸƖĲШƨŰŉċƻŸƨƖċĤũĲШŉŸƖШ

ŔƣШƣŸШƓċƖƣŔƣŔŸŰШŔŰƣŸШÂEÑЮШEƣőǃũĲŰĲШŊũǃĦŸũШŸŰШƣőĲШŸƣőĲƖШőċŰĬЯШƽċƚШƚőŸƽŰШƣŸШĤĲШƚŔŊŰŔǯĦċŰƣũǃШũĲƚƚШ

ůŔƚĦŔĤũĲШƽŔƣőШƚĦ9§ΞЯШƽőŔĦőШƚƨŊŊĲƚƣƚШƣőċƣШċŰǃШŊũǃĦŸũШƽőŔĦőШůċǃШőċƻĲШĤĲĲŰШƚƨĦĦĲƚƚŉƨũũǃШ

ĬŔƚƚŸũƻĲĬШŔŰШƣőĲШƚƨƓĲƖĦƖŔƣŔĦċũШƓőċƚĲШƽŸƨũĬШőċƻĲШĤĲĲŰШůŸƖĲШċĤũĲШƣŸШƓċƖƣŔƣŔŸŰШŔŰƣŸШƣőĲШƓŸũǃůĲƖЮШ 

ÑċĤũĲЮΦдΩЮшЮÂĲƖĦĲŰƣċŊĲЮƽĲŔŊőƣЮĦőċŰŊĲЮёì̓ӜђЮŸŉЮÂEÑЮŔůƓƖĲŊŰċƣĲĬЮƽŔƣőЮΤеΥц?~EдЮÑőĲЮƖĲƚƨũƣƚЮŸĤƣċŔŰĲĬЮċƖĲЮĦŸůƓċƖċĤũĲЮ
ƣŸЮÂEÑЮƚŸċťĲĬЮŔŰЮƓƨƖĲЮƚĦ9§ΥЮĦŸŰǯƖůŔŰŊЮƣőċƣЮΤеΥц?~EЮѡƚЮƚŸũƨĤŔũŔƣǃЮŔŰЮƚĦ9§ΥЮƓƖĲƻĲŰƣƚЮŔƣЮŉƖŸůЮƓċƖƣŔƣŔŸŰŔŰŊЮŔŰƣŸЮÂEÑдЮ
fůƓƖĲŊŰċƣŔŸŰЮƓƖĲƚƚƨƖĲЮӆЮΥΪΫЮĤċƖеЮfůƓƖĲŊŰċƣŔŸŰЮƣŔůĲЮӆЮΦЮőŸƨƖƚд 

fůƓƖĲŊŰċƣŔŸŰШÑĲůƓĲƖċƣƨƖĲ EǂƓĲƖŔůĲŰƣШÑǃƓĲШШ ыì̍Ӗь 
 

ΟΞШ҄9 
9ŸŰƣƖŸũ 

 
ҼΜЮΦΤ 

fůƓƖĲŊŰċƣŔŸŰ 
 

ҼΝЮΝΜ 

 
ΣΡШ҄9 

9ŸŰƣƖŸũ 
 

ҼΝЮΠΜ 

fůƓƖĲŊŰċƣŔŸŰШ ҼΜЮΤΠ 
 
fŰŉŸƖůĲĬШĤǃШƓƖŸůŔƚŔŰŊШĬŔĲũĲĦƣƖŔĦШƖĲƚƨũƣƚЯШƽőŔĦőШƽŔũũШĤĲШĬŔƚĦƨƚƚĲĬШŔŰШƣőĲШŰĲǂƣШƚĲĦƣŔŸŰЯШƣőĲШ

ċůŸƨŰƣШŸŉШĲƣőǃũĲŰĲШŊũǃĦŸũШƨƚĲĬШƓĲƖШŔůƓƖĲŊŰċƣŔŸŰШĲǂƓĲƖŔůĲŰƣШƽċƚШŔŰĦƖĲċƚĲĬШŉƖŸůШċŰШĲƕƨŔƻċũĲŰƣШ

ůċƚƚШƽŔƣőШƖĲƚƓĲĦƣШƣŸШƣőĲШÂEÑШǯũůШыΜЮΡШŊШƣŸШΜЮΡШŊьШƣŸШċШůċƚƚШĲǂĦĲƚƚШŸŉШΝΜШƣŔůĲƚШƣőċƣШŸŉШÂEÑШǯũůШ

ыΡЮΜШŊШƣŸШΜЮΡШŊьШтШőĲƖĲШċŉƣĲƖШƖĲŉĲƖƖĲĬШƣŸШċƚШċШΝΜаΝШůċƚƚШƖċƣŔŸЮШ§ŰĦĲШċŊċŔŰЯШċШĦũĲċƖШŔŰĦƖĲċƚĲШŔŰШì̍ӖШ

ĦċŰШĤĲШƚĲĲŰШƽőĲŰШƣőĲШŔůƓƖĲŊŰċƣĲĬШÂEÑШǯũůƚШċƖĲШĦŸůƓċƖĲĬШƽŔƣőШƣőŸƚĲШƚŸċťĲĬШŔŰШƓƨƖĲШƚĦ9§ΞЯШ

ĤŸƣőШċƣШΜШőŸƨƖƚШċŰĬШΞΠШőŸƨƖƚШƓŸƚƣрŔůƓƖĲŊŰċƣŔŸŰШыÑċĤũĲЮШΟЮΤьЮШÑ] ШċŰċũǃƚŔƚШċũƚŸШƚőŸƽƚШċШĦũĲċƖШ

ŔŰĦƖĲċƚĲШŔŰШůċƚƚШũŸƚƚШƨƓШƣŸШΞΡΜШ҄9ШŉŸƖШŔůƓƖĲŊŰċƣĲĬШǯũůƚЯШċŰШŔĬĲŰƣŔĦċũШƣƖĲŰĬШƣŸШƽőċƣШŔƚШƚĲĲŰШŉŸƖШ

ÂEÑШǯũůƚШŔůƓƖĲŊŰċƣĲĬШƽŔƣőШċШΝаΝШůċƚƚШƖċƣŔŸШŸŉШĲƣőǃũĲŰĲШŊũǃĦŸũШы[ŔŊЮШΟЮΝΦьШыÑċĤЮШΟЮΤьЮ 

ũƣőŸƨŊőШŔƣШŔƚШĦŸůůŸŰШƣŸШĦċũĦƨũċƣĲШƣőĲШƓċƖƣŔƣŔŸŰШĦŸрĲǭŔĦŔĲŰƣШŉŸƖШċШƚƨƓĲƖĦƖŔƣŔĦċũШŔůƓƖĲŊŰċƣŔŸŰШ

ĲǂƓĲƖŔůĲŰƣЯШƣőċƣШőċƚШŰŸƣШĤĲĲŰШċƣƣĲůƓƣĲĬШŔŰШƣőŔƚШĦċƚĲЮШÂƖĲƻŔŸƨƚШŔůƓƖĲŊŰċƣŔŸŰШũŔƣĲƖċƣƨƖĲШŔŰƻŸũƻŔŰŊШ

ƓŸũǃĦċƖĤŸŰċƣĲШőċƚШƣċťĲŰШŊƖĲċƣШĦċƖĲШƣŸШĬŔŊŔƣċũũǃШĦŸŰƣƖŸũШƣőĲШĬĲƓƖĲƚƚƨƖŔƚċƣŔŸŰШƖċƣĲШŸŰĦĲШƣőĲШ

ĬĲƚŔƖĲĬШƖĲƚŔĬĲŰĦĲШƣŔůĲШőċƚШĤĲĲŰШƖĲċĦőĲĬЯШƣŸШċƻŸŔĬШċĦĦŔĬĲŰƣċũШƖĲůŸƻċũШŸŉШŊƨĲƚƣШƚƓĲĦŔĲƚШƽőĲŰШ

9§ΞШŔƚШƖċƓŔĬũǃШƻĲŰƣĲĬЮΞΞΤШ[ƨƖƣőĲƖШƽŸƖťШŸŰШƣőĲШŔůƓƖĲŊŰċƣŔŸŰШŸŉШũŔŰĲċƖШũŸƽрĬĲŰƚŔƣǃШƓŸũǃĲƣőǃũĲŰĲШ



ммл 
 

ыxx?ÂEьШŔŰƻĲƚƣŔŊċƣĲĬШƽőĲƣőĲƖШƣőĲШƖċƣĲШŸŉШĬĲƓƖĲƚƚƨƖŔƚċƣŔŸŰШċǭĲĦƣĲĬШƣőĲШƖĲƣĲŰƣŔŸŰШŸŉШŊƨĲƚƣШ

ƚƓĲĦŔĲƚЯШċŰĬШŉŸƨŰĬШƚŔŊŰŔǯĦċŰƣШĬŔǭĲƖĲŰĦĲƚШŔŰШì̍ӖШŸŉШxx?ÂEШƽőĲŰШƣőĲШĬĲƓƖĲƚƚƨƖŔƚċƣŔŸŰШƖċƣĲШƽċƚШ

ŔŰĦƖĲċƚĲĬШŉƖŸůШΝΜШĤċƖоůŔŰШƣŸШΝΜΜШĤċƖоůŔŰЮШΞΞΥ 
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[ŔŊƨƖĲЮΦдΤάцЮÑ] ЮŸŉЮÂEÑЮǯũůƚЮŔůƓƖĲŊŰċƣĲĬЮƽŔƣőЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮċƣЮƣőƖĲĲЮƣĲůƓĲƖċƣƨƖĲƚЮёΦΥеЮΩΨЮċŰĬЮΫΨЮҊ9ђеЮŔŰЮċЮΤжΤΣЮ
ůċƚƚЮƖċƣŔŸеЮċŰĬЮƣőĲЮĦŸƖƖĲƚƓŸŰĬŔŰŊЮĦŸŰƣƖŸũƚд 

ЮfůƓƖĲŊŰċƣŔŸŰЮƓƖĲƚƚƨƖĲЮӆЮΥΪΫЮĤċƖеЮfůƓƖĲŊŰċƣŔŸŰЮƣŔůĲЮӆЮΦЮőŸƨƖƚеЮÑ] ЮőĲċƣŔŰŊЮƖċƣĲЮӆЮΤΣЮҊ9фůŔŰд 

 

ЮЮÑċĤũĲЮΦдΪЮшЮÂĲƖĦĲŰƣċŊĲЮƽĲŔŊőƣЮĦőċŰŊĲЮёì̓ӜђЮŸŉЮÂEÑЮŔůƓƖĲŊŰċƣĲĬЮƽŔƣőЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮŔŰЮƣőĲЮƓƖĲƚĲŰĦĲЮŸŉЮċЮΤΣцůċƚƚЮ
ĲǂĦĲƚƚЮŔŰЮƚĦ9§ΥЮċƣЮƣőƖĲĲЮƣĲůƓĲƖċƣƨƖĲƚдЮfůƓƖĲŊŰċƣŔŸŰЮƓƖĲƚƚƨƖĲЮӆЮΥΪΫЮĤċƖеЮfůƓƖĲŊŰċƣŔŸŰЮƣŔůĲЮӆЮΦЮőŸƨƖƚд 

  9ŸŰƣƖŸũ fůƓƖĲŊŰċƣŔŸŰ 
ÉƨƚĦĲƓƣŸƖ fůƓƖĲŊŰċƣŔŸŰШ

ÑĲůƓĲƖċƣƨƖĲ 
ыì̍ӖьШΜШőƖƚШ
ƓŸƚƣр

ŔůƓƖĲŊŰċƣŔŸŰ 

ыì̍ӖьШΞΠШőƖƚШ
ƓŸƚƣр

ŔůƓƖĲŊŰċƣŔŸŰ 

ыì̍ӖьШΜШőƖƚШ
ƓŸƚƣр

ŔůƓƖĲŊŰċƣŔŸŰ 

ыì̍ӖьШΞΠШőƖƚШ
ƓŸƚƣр

ŔůƓƖĲŊŰċƣŔŸŰ 
 
 

EƣőǃũĲŰĲ 
]ũǃĦŸũ 

ΟΞ҄9 
 

ҌтΦфр ҼΜЮΦΤ ҼΦЮΣΞ ҼΝЮΠΤ 

ΣΡ҄9 
 

ҼΤЮΤΤ ҼΝЮΠΜ ҼΝΜЮΡΥ ҼΝЮΦΟ 

ΥΡ҄9 ҼΣЮΝΞ ҼΝЮΟΦ ҼΦЮΤΜ ҼΞЮΥΞ 
 
ÑőĲШőŔŊőрƓƖĲƚƚƨƖĲШċƨƣŸĦũċƻĲƚШƨƣŔũŔƚĲĬШŉŸƖШƣőĲƚĲШĲǂƓĲƖŔůĲŰƣƚШƽĲƖĲШƻĲŰƣĲĬШůċŰƨċũũǃШĤǃШŸƓĲŰŔŰŊШċШ

cŔÂШƣċƓЮШfŰШƣőĲƚĲШƻĲƚƚĲũƚШůŸŰŔƣŸƖŔŰŊШƣőĲШƖċƣĲШŸŉШ9§ΞШƖĲůŸƻċũШŔƚШŰŸƣШƓŸƚƚŔĤũĲЯШċŰĬШƣőƨƚШċĦĦƨƖċƣĲũǃШ

ĦŸŰƣƖŸũũŔŰŊШƣőĲШƖċƣĲШŸŉШĬĲƓƖĲƚƚƨƖŔƚċƣŔŸŰШĦċŰŰŸƣШĤĲШĬŸŰĲЮШ[ŸƖШƣőŔƚШƖĲċƚŸŰЯШƓċƖƣŔƣŔŸŰШĦŸрĲǭŔĦŔĲŰƣƚШ

őċƻĲШŰŸƣШĤĲĲŰШĦċũĦƨũċƣĲĬЯШĬƨĲШƣŸШũċĦťШŸŉШƓƖĲĦŔƚĲШƖĲƓƖŸĬƨĦŔĤŔũŔƣǃЮШÑőĲШƓƖĲƚĲŰĦĲШŸŉШƚƨƚĦĲƓƣŸƖШ

ƽŔƣőŔŰШÂEÑШĦċŰШőŸƽĲƻĲƖШĤĲШĦŸŰǯƖůĲĬШĤǃШƣőĲШŊƖċƻŔůĲƣƖŔĦШċŰċũǃƚĲƚЯШċƚШƽĲũũШċƚШƣőƖŸƨŊőШĬŔĲũĲĦƣƖŔĦШ

ĲǂƓĲƖŔůĲŰƣƚШĬĲƚĦƖŔĤĲĬШĤĲũŸƽЮШ 



ммм 
 

ΟЮΟЮΟШ?ŔĲũĲĦƣƖŔĦШ ŰċũǃƚŔƚ 
?ŔĲũĲĦƣƖŔĦЮċŰċũǃƚŔƚЮƨŰĬĲƖƣċťĲŰЮŸŰЮƣőĲЮĬǃŰċůŔĦЮĦċƻŔƣǃЮŔŰЮƣőŔƚЮƚĲĦƣŔŸŰЮƽċƚЮƓĲƖŉŸƖůĲĬЮƽŔƣőЮ

ƣőĲЮċƚƚŔƚƣċŰĦĲЮŸŉЮůĲůĤĲƖƚЮŸŉЮÂƖŸŉĲƚƚŸƖЮ[ĲũŔƓĲЮÂĲŰċƖċŰĬċЮ[ŸŔǂѢƚЮƖĲƚĲċƖĦőЮŊƖŸƨƓЮċƣЮ

ÖŰŔƻĲƖƚŔƣċƣЮÂŸũŔƣĿĦŰŔĦċЮĬĲЮéċũĿŰĦŔċеЮéċũĲŰĦŔċеЮÉƓċŔŰдЮ~ĲůĤĲƖƚЮŸŉЮÂƖŸŉĲƚƚŸƖЮÂĲŰċƖċŰĬċЮ

[ŸŔǂѢƚЮŊƖŸƨƓЮċũƚŸЮƓũŸƣƣĲĬЮƣőĲЮĦŸƖƖĲƚƓŸŰĬŔŰŊЮĬċƣċЮċŰĬЮƓƖŸƻŔĬĲĬЮŔƣЮƣŸЮÂő?ЮĦċŰĬŔĬċƣĲЮ7ƖċĬũĲǃЮ

cŸƓťŔŰƚдЮ 

[ŸũũŸƽŔŰŊШŊƖċƻŔůĲƣƖŔĦШĦŸŰǯƖůċƣŔŸŰШŸŉШŔůƓƖĲŊŰċƣŔŸŰЯШĬŔĲũĲĦƣƖŔĦШĲǂƓĲƖŔůĲŰƣƚШƽĲƖĲШƓĲƖŉŸƖůĲĬШƣŸШ

ĬĲƣĲƖůŔŰĲШƽőĲƣőĲƖШƣőĲШŔůƓƖĲŊŰċƣŔŸŰШƚƨĦĦĲƚƚŉƨũũǃШĲŰőċŰĦĲĬШÂEÑќƚШĬŔĲũĲĦƣƖŔĦШƖĲƚƓŸŰƚĲЮШÑőĲШ

ĬŔĲũĲĦƣƖŔĦШĦŸŰƚƣċŰƣЯШĬŔĲũĲĦƣƖŔĦШũŸƚƚШŉċĦƣŸƖШċŰĬШĬŔĲũĲĦƣƖŔĦШũŸƚƚШƣċŰŊĲŰƣШƽĲƖĲШƕƨċŰƣŔǯĲĬШċƣШĤŸƣőШ

ĲũĲƻċƣĲĬШƣĲůƓĲƖċƣƨƖĲƚШы[ŔŊЮШΟЮΞΝьШы[ŔŊЮШΟЮΞΟьШы[ŔŊЮШΟЮΞΡьШċƚШƽĲũũШċƚШƖŸŸůШƣĲůƓĲƖċƣƨƖĲШы[ŔŊЮШΟЮΞΞьШ

ы[ŔŊЮШΟЮΞΠьШы[ŔŊЮШΟЮΞΣьЮШ 

 ŸШƚŔŊŰŔǯĦċŰƣШĬŔǭĲƖĲŰĦĲШŔŰШƣőĲШĬŔĲũĲĦƣƖŔĦШĦŸŰƚƣċŰƣШĦċŰШĤĲШƚĲĲŰШŉŸƖШÂEÑШŔůƓƖĲŊŰċƣĲĬШƽŔƣőШċШΝаΝШ

ůċƚƚШƖċƣŔŸŰЯШĤƨƣШƣőĲШĬŔĲũĲĦƣƖŔĦШũŸƚƚШŉċĦƣŸƖШŔŰĦƖĲċƚĲƚШĤǃШċŰШŸƖĬĲƖШŸŉШůċŊŰŔƣƨĬĲШċŉƣĲƖШŔůƓƖĲŊŰċƣŔŸŰШ

ċƣШċũũШƣőƖĲĲШƣĲůƓĲƖċƣƨƖĲƚШы[ŔŊЮШΟЮΞΝьШы[ŔŊЮШΟЮΞΟьЮШ[ŔŊƨƖĲƚШƚőŸƽŔŰŊШċШĦũŸƚĲрƨƓШƻŔĲƽШŸŉШƣőĲШĬŔĲũĲĦƣƖŔĦШ

ĦŸŰƚƣċŰƣШċŰĬШũŸƚƚШŉċĦƣŸƖШċƣШƖŸŸůШƣĲůƓĲƖċƣƨƖĲШċƖĲШċũƚŸШŔŰĦũƨĬĲĬШы[ŔŊЮШΟЮΞΞьШы[ŔŊЮΟЮΞΠьЯШƣŸШĤĲƣƣĲƖШ

ŔũũƨƚƣƖċƣĲШƣőċƣШƣőĲƖĲШĬŸĲƚШŰŸƣШċƓƓĲċƖШƣŸШĤĲШċШƚŔŊŰŔǯĦċŰƣШĬŔǭĲƖĲŰĦĲШŔŰШƣőĲШĬŔĲũĲĦƣƖŔĦШĦŸŰƚƣċŰƣШ

ыƚőŸƽŰШĤǃШŸƻĲƖũċƓƓŔŰŊШĲƖƖŸƖШĤċƖƚьЯШƽőĲƖĲċƚШƣőĲШĬŔĲũĲĦƣƖŔĦШũŸƚƚШŉċĦƣŸƖШĬŸĲƚШċƓƓĲċƖШƣŸШőċƻĲШĤĲĲŰШ

ĲŰőċŰĦĲĬЮШÑőŔƚШŔůƓƖŸƻĲůĲŰƣШŔŰШƣőĲШĬŔĲũĲĦƣƖŔĦШũŸƚƚШŉċĦƣŸƖШċũƚŸШŔŰĬŔĦċƣĲƚШƣőċƣШŔůƓƖĲŊŰċƣŔŸŰШőċƚШ

ƚƨĦĦĲƚƚŉƨũũǃШŸĦĦƨƖƖĲĬШċƚШĲƣőǃũĲŰĲШŊũǃĦŸũЯШċШƚůċũũШƓŸũċƖШůŸũĲĦƨũĲЯШŔƚШůƨĦőШůŸƖĲШċĤũĲШƣŸШƨŰĬĲƖŊŸШ

ƓŸũċƖŔƚċƣŔŸŰШƽőĲŰШĲǂƓŸƚĲĬШƣŸШƣőĲШċũƣĲƖŰċƣŔŰŊШůŔĦƖŸƽċƻĲШǯĲũĬШƣőċŰШÂEÑЮШШ 



ммн 
 

0 100 200 300
1.00

1.25

1.50

1.75

Temperature (°C)

Ů
'

PET

32°C 1:1

65°C 1:1

85°C 1:1

 

[ŔŊƨƖĲЮΦдΥΤЮшЮcĲċƣЮċŰĬЮőŸũĬЮĬŔĲũĲĦƣƖŔĦЮĦŸŰƚƣċŰƣЮƖĲƚƨũƣƚЮŸŉЮÂEÑЮĦŸŰƣƖċƚƣĲĬЮƽŔƣőЮÂEÑЮŔůƓƖĲŊŰċƣĲĬЮċƣЮΦΥеЮΩΨЮċŰĬЮΫΨЮҊ9Ю
ƽŔƣőЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮŔŰЮċЮΤжΤЮE]жЮÂEÑЮůċƚƚЮƖċƣŔŸŰдЮEƖƖŸƖЮĤċƖƚЮŔŰĬŔĦċƣĲЮƚƣċŰĬċƖĬЮĲƖƖŸƖЮŸŉЮƣőĲЮůĲċŰЮƻċũƨĲд 

fůƓƖĲŊŰċƣŔŸŰЮƓƖĲƚƚƨƖĲЮӆЮΥΪΫЮĤċƖеЮfůƓƖĲŊŰċƣŔŸŰЮƣŔůĲЮӆЮΦЮőŸƨƖƚеЮ[ƖĲƕƨĲŰĦǃЮӆЮΥΧΪΣЮ~cǍд 

 

 

10 15 20 25 30
1.00

1.25

1.50

Temperature (°C)

Ů
'

PET

32°C 1:1

65°C 1:1

85°C 1:1

 

 

[ŔŊƨƖĲЮΦдΥΥЮшЮ9ũŸƚĲЮƨƓЮŸŉЮőĲċƣЮċŰĬЮőŸũĬЮĬŔĲũĲĦƣƖŔĦЮĦŸŰƚƣċŰƣЮƖŸŸůЮƣĲůƓĲƖċƣƨƖĲЮƖĲƚƨũƣƚЮŉƖŸůЮǯŊƨƖĲЮΦдΥΤЮŸŉЮÂEÑЮ
ĦŸŰƣƖċƚƣĲĬЮƽŔƣőЮÂEÑЮŔůƓƖĲŊŰċƣĲĬЮċƣЮΦΥеЮΩΨЮċŰĬЮΫΨЮҊ9ЮƽŔƣőЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮŔŰЮċЮΤжΤЮE]жЮÂEÑЮůċƚƚЮƖċƣŔŸŰдЮEƖƖŸƖЮĤċƖƚЮ
ŔŰĬŔĦċƣĲЮƚƣċŰĬċƖĬЮĲƖƖŸƖЮŸŉЮƣőĲЮůĲċŰЮƻċũƨĲд 

fůƓƖĲŊŰċƣŔŸŰЮƓƖĲƚƚƨƖĲЮӆЮΥΪΫЮĤċƖеЮfůƓƖĲŊŰċƣŔŸŰЮƣŔůĲЮӆЮΦЮőŸƨƖƚеЮ[ƖĲƕƨĲŰĦǃЮӆЮΥΧΪΣЮ~cǍд 



ммо 
 

0 100 200 300
0.00

0.05

0.10

0.15

Temperature (°C)

Ů
''

PET

32°C 1:1

65°C 1:1

85°C 1:1

 

[ŔŊƨƖĲЮΦдΥΦЮцЮcĲċƣЮċŰĬЮőŸũĬЮĬŔĲũĲĦƣƖŔĦЮũŸƚƚЮŉċĦƣŸƖЮƖĲƚƨũƣƚЮŸŉЮÂEÑЮĦŸŰƣƖċƚƣĲĬЮƽŔƣőЮÂEÑЮŔůƓƖĲŊŰċƣĲĬЮċƣЮΦΥеЮΩΨЮċŰĬЮΫΨЮҊ9Ю
ƽŔƣőЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮŔŰЮċЮΤжΤЮE]жЮÂEÑЮůċƚƚЮƖċƣŔŸŰдЮEƖƖŸƖЮĤċƖƚЮŔŰĬŔĦċƣĲЮƚƣċŰĬċƖĬЮĲƖƖŸƖЮŸŉЮƣőĲЮůĲċŰЮƻċũƨĲд 

ЮfůƓƖĲŊŰċƣŔŸŰЮƓƖĲƚƚƨƖĲЮӆЮΥΪΫЮĤċƖеЮfůƓƖĲŊŰċƣŔŸŰЮƣŔůĲЮӆЮΦЮőŸƨƖƚеЮ[ƖĲƕƨĲŰĦǃЮӆЮΥΧΪΣЮ~cǍ 

 

 

10 15 20 25 30
0.000

0.005

0.010

0.015

0.020

Temperature (°C)

Ů
''

PET

32°C 1:1

65°C 1:1

85°C 1:1

 

[ŔŊƨƖĲЮΦдΥΧЮшЮ9ũŸƚĲЮƨƓЮŸŉЮőĲċƣЮċŰĬЮőŸũĬЮĬŔĲũĲĦƣƖŔĦЮũŸƚƚЮŉċĦƣŸƖЮƖŸŸůЮƣĲůƓĲƖċƣƨƖĲЮƖĲƚƨũƣƚЮŔŰЮǯŊƨƖĲЮΦдΥΦЮŸŉЮÂEÑЮĦŸŰƣƖċƚƣĲĬЮ
ƽŔƣőЮÂEÑЮŔůƓƖĲŊŰċƣĲĬЮċƣЮΦΥеЮΩΨЮċŰĬЮΫΨЮҊ9ЮƽŔƣőЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮŔŰЮċЮΤжΤЮE]жЮÂEÑЮůċƚƚЮƖċƣŔŸŰдЮEƖƖŸƖЮĤċƖƚЮŔŰĬŔĦċƣĲЮ
ƚƣċŰĬċƖĬЮĲƖƖŸƖЮŸŉЮƣőĲЮůĲċŰЮƻċũƨĲд 

ЮfůƓƖĲŊŰċƣŔŸŰЮƓƖĲƚƚƨƖĲЮӆЮΥΪΫЮĤċƖеЮfůƓƖĲŊŰċƣŔŸŰЮƣŔůĲЮӆЮΦЮőŸƨƖƚеЮ[ƖĲƕƨĲŰĦǃЮӆЮΥΧΪΣЮ~cǍ 

 

ìőĲŰШƣőĲШĬŔĲũĲĦƣƖŔĦШƖĲƚƓŸŰƚĲШŔƚШĲǂƓƖĲƚƚĲĬШċƚШƣċŰШ͋ЯШċŰШĲŰőċŰĦĲůĲŰƣШĦċŰШŸŰĦĲШċŊċŔŰШĤĲШƚĲĲŰШċƣШ

ƖŸŸůШƣĲůƓĲƖċƣƨƖĲШы[ŔŊЮШΟЮΞΣьЯШƽőŔĦőШĬŔůŔŰŔƚőĲƚШċƣШƣĲůƓĲƖċƣƨƖĲƚШċĤŸƻĲШΥΜШ҄9Шы[ŔŊЮШΟЮΞΡьЮ 



ммп 
 

0 100 200 300
0.00

0.05

0.10

Temperature (°C)

ta
n

 (
ŭ

)
PET

32°C 1:1

65°C 1:1

85°C 1:1

 

[ŔŊƨƖĲЮΦдΥΨЮцЮcĲċƣЮċŰĬЮőŸũĬЮĬŔĲũĲĦƣƖŔĦЮũŸƚƚЮƣċŰŊĲŰƣЮƖĲƚƨũƣƚЮŸŉЮÂEÑЮĦŸŰƣƖċƚƣĲĬЮƽŔƣőЮÂEÑЮŔůƓƖĲŊŰċƣĲĬЮċƣЮΦΥеЮΩΨЮċŰĬЮΫΨЮҊ9Ю
ƽŔƣőЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮŔŰЮċЮΤжΤЮE]жЮÂEÑЮůċƚƚЮƖċƣŔŸŰдЮEƖƖŸƖЮĤċƖƚЮŔŰĬŔĦċƣĲЮƚƣċŰĬċƖĬЮĲƖƖŸƖЮŸŉЮƣőĲЮůĲċŰЮƻċũƨĲд 

ЮfůƓƖĲŊŰċƣŔŸŰЮƓƖĲƚƚƨƖĲЮӆЮΥΪΫЮĤċƖеЮfůƓƖĲŊŰċƣŔŸŰЮƣŔůĲЮӆЮΦЮőŸƨƖƚеЮ[ƖĲƕƨĲŰĦǃЮӆЮΥΧΪΣЮ~cǍдЮ 

 

 

10 15 20 25 30
0.000

0.005

0.010

0.015

Temperature (°C)

ta
n

 (
ŭ

)

PET

32°C 1:1

65°C 1:1

85°C 1:1

 

[ŔŊƨƖĲЮΦдΥΩЮшЮ9ũŸƚĲЮƨƓЮŸŉЮőĲċƣЮċŰĬЮőŸũĬЮĬŔĲũĲĦƣƖŔĦЮũŸƚƚЮƣċŰŊĲŰƣЮƖŸŸůЮƣĲůƓĲƖċƣƨƖĲЮƖĲƚƨũƣƚЮŔŰЮǯŊƨƖĲЮΦдΥΨЮŸŉЮÂEÑЮ
ĦŸŰƣƖċƚƣĲĬЮƽŔƣőЮÂEÑЮŔůƓƖĲŊŰċƣĲĬЮċƣЮΦΥеЮΩΨЮċŰĬЮΫΨЮҊ9ЮƽŔƣőЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮŔŰЮċЮΤжΤЮE]жЮÂEÑЮůċƚƚЮƖċƣŔŸŰдЮEƖƖŸƖЮĤċƖƚЮ
ŔŰĬŔĦċƣĲЮƚƣċŰĬċƖĬЮĲƖƖŸƖЮŸŉЮƣőĲЮůĲċŰЮƻċũƨĲд 

ЮfůƓƖĲŊŰċƣŔŸŰЮƓƖĲƚƚƨƖĲЮӆЮΥΪΫЮĤċƖеЮfůƓƖĲŊŰċƣŔŸŰЮƣŔůĲЮӆЮΦЮőŸƨƖƚеЮ[ƖĲƕƨĲŰĦǃЮӆЮΥΧΪΣЮ~cǍдЮ 

 



ммр 
 

ìőĲŰШƣőĲШÂEÑШǯũůƚШƽĲƖĲШőĲċƣĲĬШċĤŸƻĲШƖŸŸůШƣĲůƓĲƖċƣƨƖĲЯШċŰĬШƓċƖƣŔĦƨũċƖũǃШŸŰĦĲШΥΜШ҄9ШŔƚШ

ƖĲċĦőĲĬЯШƣőĲШĬŔĲũĲĦƣƖŔĦШũŸƚƚШŉċĦƣŸƖШċŰĬШĬŔĲũĲĦƣƖŔĦШũŸƚƚШƣċŰŊĲŰƣШŸŉШƣőĲШŔůƓƖĲŊŰċƣĲĬШÂEÑШĤĲĦŸůĲƚШ

ŔŰĬŔƚƣŔŰŊƨŔƚőċĤũĲШŉƖŸůШƣőċƣШŸŉШƣőĲШƨŰůŸĬŔǯĲĬШƓŸũǃůĲƖШы[ŔŊЮШΟЮΞΟьШы[ŔŊЮШΟЮΞΡьЮШ7ĲƣƽĲĲŰШĲċĦőШŸŉШ

ƣőĲШƣĲůƓĲƖċƣƨƖĲШŔŰĦƖĲůĲŰƣƚШƽőĲƖĲШƣőĲШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШċƖĲШůĲċƚƨƖĲĬЯШƣőĲƖĲШƽċƚШ

ċƓƓƖŸǂŔůċƣĲũǃШċШƣŔůĲШĬĲũċǃШŸŉШΡШůŔŰƨƣĲƚШċƚШƣőĲШŉƨƖŰċĦĲШőĲċƣĲĬШƣőĲШƚċůƓũĲЮШÑőŔƚШƽċƚШċĬĲƕƨċƣĲШ

ƣŔůĲШŉŸƖШƣőĲШĲƣőǃũĲŰĲШŊũǃĦŸũШŔůƓƖĲŊŰċƣĲĬШŔŰƣŸШƣőĲШƓŸũǃůĲƖШƣŸШĬĲƚŸƖĤШċŰĬШĲƻċƓŸƖċƣĲЯШƽőŔĦőШƽŸƨũĬШ

őċƻĲШĤĲĲŰШċŔĬĲĬШċƚШƣőĲШƓŸũǃůĲƖШĦőċŔŰƚШĤĲĦŸůĲШŔŰĦƖĲċƚŔŰŊũǃШůŸĤŔũĲШċƣШĲũĲƻċƣĲĬШƣĲůƓĲƖċƣƨƖĲƚЮШ

fƣШƽċƚШőǃƓŸƣőĲƚŔƚĲĬШƣőċƣШƣőĲШĲƣőǃũĲŰĲШŊũǃĦŸũШƣőċƣШőċĬШĤĲĲŰШƚƨĦĦĲƚƚŉƨũũǃШŔůƓƖĲŊŰċƣĲĬЯШċƚШƚőŸƽŰШ

ĤǃШƣőĲШŊƖċƻŔůĲƣƖŔĦШċŰċũǃƚĲƚШċŰĬШƣőĲШƖŸŸůШƣĲůƓĲƖċƣƨƖĲШĬŔĲũĲĦƣƖŔĦШƖĲƚƓŸŰƚĲЯШƽċƚШċĤũĲШƣŸШĬĲƚŸƖĤШ

ŉƖŸůШƣőĲШƓŸũǃůĲƖШŸŰĦĲШċШƚƨǭŔĦŔĲŰƣШƣĲůƓĲƖċƣƨƖĲШőċĬШĤĲĲŰШƖĲċĦőĲĬШĬƨƖŔŰŊЮШÑőĲШŉċĦƣШƣőċƣШĲƣőǃũĲŰĲШ

ŊũǃĦŸũШőċƚШĤĲĲŰШƚőŸƽŰШƣŸШĬĲƚŸƖĤШŉƖŸůШÂEÑШƽőĲŰШőĲċƣĲĬШŔŰШƣőĲШÑ] Шы[ŔŊЮШΟЮΝΤьШы[ŔŊЮШΟЮΝΦьЯШ

ƓƖŸƻŔĬĲƚШĲƻŔĬĲŰĦĲШŉŸƖШƣőŔƚШƖĲċƚŸŰŔŰŊЮШ 

ÑŸШƓƖŸĤĲШŔŉШƣőĲШƖŸŸůШƣĲůƓĲƖċƣƨƖĲШĲŰőċŰĦĲůĲŰƣƚШƚĲĲŰШŔŰШƣőĲШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШƽĲƖĲШċũƚŸШ

ƓƖĲƚĲŰƣШƽőĲŰШÂEÑШƽċƚШĲǂƓŸƚĲĬШƣŸШċШůŔĦƖŸƽċƻĲШǯĲũĬЯШĬŔĲũĲĦƣƖŔĦШůĲċƚƨƖĲůĲŰƣƚШƽĲƖĲШƨŰĬĲƖƣċťĲŰШ

ŸŰШċШĬǃŰċůŔĦЯШĬƨċũрůŸĬĲШĦċƻŔƣǃШĦċƓċĤũĲШŸŉШƚŔůƨũƣċŰĲŸƨƚũǃШőĲċƣŔŰŊШċШƚċůƓũĲШƽŔƣőШůŔĦƖŸƽċƻĲШ

ƖċĬŔċƣŔŸŰШƽőŔũƚƣШĦŸŰƣŔŰƨŸƨƚũǃШůĲċƚƨƖŔŰŊШƣőĲШĬŔĲũĲĦƣƖŔĦШƖĲƚƓŸŰƚĲШŸŉШÂEÑШƚċůƓũĲƚЮШ 

ìőŔũƚƣШĬŔǭĲƖĲŰƣШƻċũƨĲƚШŉŸƖШƣőĲШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШƽĲƖĲШŸĤƣċŔŰĲĬШƽőŔĦőШŔƚШċƣƣƖŔĤƨƣĲĬШƣŸШƣőĲШ

őŔŊőĲƖШůċƚƚШċŰĬШƓċĦťŔŰŊШĬĲŰƚŔƣǃШŸŉШƣőĲШƚċůƓũĲƚЯШċŰШŔĬĲŰƣŔĦċũШƣƖĲŰĬШĦċŰШĤĲШƚĲĲŰШŉŸƖШƣőĲШ

ĬŔĲũĲĦƣƖŔĦШũŸƚƚШŉċĦƣŸƖЯШĬŔĲũĲĦƣƖŔĦШĦŸŰƚƣċŰƣШċŰĬШĬŔĲũĲĦƣƖŔĦШũŸƚƚШƣċŰŊĲŰƣШыÑċĤЮШΟЮΥьЮШШ~ƨĦőШũŔťĲШƣőĲШ

őĲċƣрċŰĬрőŸũĬШĦċƻŔƣǃШƓĲƖƣƨƖĤċƣŔŸŰШĲǂƓĲƖŔůĲŰƣƚЯШƨŰůŸĬŔǯĲĬШÂEÑШĬĲůŸŰƚƣƖċƣĲƚШƣőĲШƓŸŸƖĲƚƣШ

ĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШċƣШƖŸŸůШƣĲůƓĲƖċƣƨƖĲШƽőŔũƚƣШƣőĲШůċŊŰŔƣƨĬĲШŸŉШĤŸƣőШƣőĲШĬŔĲũĲĦƣƖŔĦШũŸƚƚШŉċĦƣŸƖШ

ċŰĬШũŸƚƚШƣċŰŊĲŰƣШŔŰĦƖĲċƚĲƚШƽŔƣőШŔůƓƖĲŊŰċƣŔŸŰШƣĲůƓĲƖċƣƨƖĲЮШШƚůċũũШŔŰĦƖĲċƚĲШŔŰШƣőĲШĬŔĲũĲĦƣƖŔĦШ

ĦŸŰƚƣċŰƣШĦċŰШċũƚŸШĤĲШƚĲĲŰШƽŔƣőШŔŰĦƖĲċƚŔŰŊШŔůƓƖĲŊŰċƣŔŸŰШƣĲůƓĲƖċƣƨƖĲЮШ 

 



ммс 
 

ÑċĤũĲЮΦдΫЮшЮÅŸŸůЮƣĲůƓĲƖċƣƨƖĲЮĬǃŰċůŔĦЮĬŔĲũĲĦƣƖŔĦЮƖĲƚƨũƣƚЮŸŉЮÂEÑЮĦŸŰƣƖċƚƣĲĬЮƽŔƣőЮÂEÑЮŔůƓƖĲŊŰċƣĲĬЮƽŔƣőЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮ
ċƣЮΦΥеЮΩΨЮċŰĬЮΫΨЮҊ9дЮ 

fůƓƖĲŊŰċƣŔŸŰЮƓƖĲƚƚƨƖĲЮӆЮΥΪΫЮĤċƖеЮfůƓƖĲŊŰċƣŔŸŰЮƣŔůĲЮӆЮΦЮőŸƨƖƚеЮ[ƖĲƕƨĲŰĦǃЮӆЮΥΧΪΣЮ~cǍд 

 ͌ќ ͌ќќ ÔÁÎ ‏ 
 
ÂEÑ 

 
ΝЮΤΣ 

 
ρȢππ ὼρπ  

 
υȢφψ ὼ ρπ  

 
ΟΞШ҄9 

 
ΝЮΥΞ 

 
ρȢτς ὼ ρπ  

 
χȢχψ ὼ ρπ  

 
ΣΡШ҄9 

 
ΝЮΦΜ 

 
ρȢχπ ὼ ρπ  

 
ψȢωφ ὼ ρπ  

 
ΥΡШ҄9 

 
ΞЮΜΟ 

 
ςȢυχ ὼ ρπ  

 
ρȢςφ ὼ ρπ  

 

ÑŸШƨŰĬĲƖƚƣċŰĬШƽőċƣШĲǭĲĦƣƚШĲǂƓŸƚƨƖĲШƣŸШƚĦ9§ΞШċũŸŰĲШĦŸƨũĬШőċƻĲШŸŰШƣőĲШĬŔĲũĲĦƣƖŔĦШƖĲƚƓŸŰƚĲШŸŉШ

ÂEÑЯШŔŰĬĲƓĲŰĬĲŰƣШŸŉШƣőĲШĲƣőǃũĲŰĲШŊũǃĦŸũШŔůƓƖĲŊŰċƣŔŸŰЯШÂEÑШǯũůƚШƚŸċťĲĬШŔŰШƓƨƖĲШƚĦ9§ΞШƽĲƖĲШċũƚŸШ

ƚƨĤŢĲĦƣĲĬШƣŸШĬǃŰċůŔĦШĬŔĲũĲĦƣƖŔĦШůĲċƚƨƖĲůĲŰƣƚЮШÖŰũŔťĲШǯũůƚШƚŸċťĲĬШŔŰШƣőĲШƓƖĲƚĲŰĦĲШŸŉШĲƣőǃũĲŰĲШ

ŊũǃĦŸũЯШŰŸШŔůƓƖŸƻĲůĲŰƣШŔŰШƣőĲШĬŔĲũĲĦƣƖŔĦШĦŸŰƚƣċŰƣЯШũŸƚƚШŉċĦƣŸƖШŸƖШũŸƚƚШƣċŰŊĲŰƣШĦŸƨũĬШĤĲШƚĲĲŰШċƣШ

ƖŸŸůШƣĲůƓĲƖċƣƨƖĲШыÑċĤЮШΟЮΦьЮШ 

ÑċĤũĲЮΦдάЮшЮÅŸŸůЮƣĲůƓĲƖċƣƨƖĲЮĬǃŰċůŔĦЮĬŔĲũĲĦƣƖŔĦЮƖĲƚƨũƣƚЮŸŉЮÂEÑЮċŰĬЮÂEÑЮƚŸċťĲĬЮŔŰЮƚĦ9§ΥЮċƣЮΦΥеЮΩΨЮċŰĬЮΫΨЮҊ9дЮ 

fůƓƖĲŊŰċƣŔŸŰЮƓƖĲƚƚƨƖĲЮӆЮΥΪΫЮĤċƖеЮfůƓƖĲŊŰċƣŔŸŰЮƣŔůĲЮӆЮΦЮőŸƨƖƚеЮ[ƖĲƕƨĲŰĦǃЮӆЮΥΧΪΣЮ~cǍд 

 ͌ќ ͌ќќ ÔÁÎ ‏ 
 
ÂEÑ 

 
ΝЮΤΣ 

 
ρȢππ ὼρπ  

 
υȢφψ ὼ ρπ  

 
ΟΞШ҄9 

 
ΝЮΣΤ 

 
ωȢχπ ὼ ρπ  

 
υȢψρ ὼ ρπ  

 
ΣΡШ҄9 

 
ΝЮΤΤ 

 
ρȢπς ὼ ρπ  

 
υȢχχ ὼ ρπ  

 
ΥΡШ҄9 

 
ΝЮΤΤ 

 
ρȢππ ὼ ρπ  

 
υȢφσ ὼ ρπ  

 

fůƓĲĬċŰĦĲШŔŰШƣőĲШĬŔĲũĲĦƣƖŔĦШƖĲƚƓŸŰƚĲШŸŉШÂEÑШĲǂƓŸƚĲĬШƣŸШƓƨƖĲШƚĦ9§ΞШŔƚШĤĲũŔĲƻĲĬШƣŸШĤĲШċШ

ĦŸŰƚĲƕƨĲŰĦĲШŸŉШƖĲĦƖǃƚƣċũũŔƚċƣŔŸŰШƽőŔĦőШŔƚШċĤũĲШƣŸШƣċťĲШƓũċĦĲШƽőĲŰШċШƓŸũǃůĲƖШŔƚШƚƽŸũũĲŰШċŰĬШ

ƓũċƚƣŔĦŔƚĲĬШĤǃШƚĦ9§ΞЮΝΡΦШШĦƖǃƚƣċũũŔŰĲШĬŸůċŔŰШŔƚШůŸƖĲШŸƖĬĲƖĲĬШċŰĬШƣŔŊőƣũǃШƓċĦťĲĬШŔŰШĦŸůƓċƖŔƚŸŰШ

ƣŸШċŰШċůŸƖƓőŸƨƚШƖĲŊŔŸŰШŸŉШƓŸũǃůĲƖЯШƣőƨƚШĦƖǃƚƣċũũŔŰŔƣǃШƽŔũũШƖĲƚƣƖŔĦƣШƣőĲШċĤŔũŔƣǃШŸŉШƣőĲШƓŸũǃůĲƖШ

ĦőċŔŰƚШƣŸШůŸƻĲШƽőĲŰШĲǂƓŸƚĲĬШƣŸШċŰШċũƣĲƖŰċƣŔŰŊШůŔĦƖŸƽċƻĲШǯĲũĬШċŰĬШũŔůŔƣШőĲċƣŔŰŊЮШΞΞΦ 



ммт 
 

ÑőĲƚĲШĦŸŰƣƖŸũШĲǂƓĲƖŔůĲŰƣƚШƓƖŸƻŔĬĲШŉƨƖƣőĲƖШĲƻŔĬĲŰĦĲШƣőċƣШĲƣőǃũĲŰĲШŊũǃĦŸũШƽċƚШƚƨĦĦĲƚƚŉƨũũǃШ

ŔůƓƖĲŊŰċƣĲĬШŔŰƣŸШÂEÑЯШċƚШƣőĲШŔůƓƖĲŊŰċƣĲĬШƚċůƓũĲƚШĬŔƚƓũċǃШƣőĲŔƖШĲŰőċŰĦĲĬШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШ

ĬĲƚƓŔƣĲШƣőĲШŉċĦƣШƣőċƣШƚĦ9§ΞШрŔŰĬƨĦĲĬШƖĲĦƖǃƚƣċũũŔƚċƣŔŸŰШŸŉШƣőĲШÂEÑШőċƚШĤĲĲŰШƚőŸƽŰШƣŸШőċůƓĲƖШƣőĲШ

ĬŔĲũĲĦƣƖŔĦШƖĲƚƓŸŰƚĲЮШÑőŔƚШƚƨƓƓŸƚŔƣŔŸŰШŔƚШƚƨƓƓŸƖƣĲĬШĤǃШũŔƣĲƖċƣƨƖĲШƓƖĲĦĲĬĲŰƣШůĲŰƣŔŸŰĲĬШŔŰШƚĲĦƣŔŸŰШ

ΟЮΝЮΠЮΝЯШċƚШƽĲũũШċƚШƣőĲШƣőĲƖůċũШċŰĬШǂрƖċǃШƚĦċƣƣĲƖŔŰŊШĬċƣċШŔŰШƚĲĦƣŔŸŰШΟЮΟЮΠЮШ 

ƚШƽŔƣőШƣőĲШŊƖċƻŔůĲƣƖŔĦШĲǂƓĲƖŔůĲŰƣƚШċĤŸƻĲЯШƣőĲШċůŸƨŰƣШŸŉШĲƣőǃũĲŰĲШŊũǃĦŸũШƽċƚШċŊċŔŰШŔŰĦƖĲċƚĲĬШ

ŉƖŸůШċШΝаΝШůċƚƚШƖċƣŔŸШƽŔƣőШƖĲƚƓĲĦƣШƣŸШÂEÑШƣŸШċШΝΜаΝШůċƚƚШƖċƣŔŸЯШƣŸШċƚƚĲƚƚШŔŉШƣőĲƖĲШƽċƚШƚĦŸƓĲШƣŸШ

ŉƨƖƣőĲƖШŔůƓƖŸƻĲШƣőĲШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШĤǃШőĲċƣШċŰĬШőŸũĬШĦċƻŔƣǃШƓĲƖƣƨƖĤċƣŔŸŰЮШ 

ƚШƽŔƣőШƣőĲШΝаΝШŔůƓƖĲŊŰċƣŔŸŰШĲǂƓĲƖŔůĲŰƣƚЯШƣőĲШĬŔĲũĲĦƣƖŔĦШĦŸŰƚƣċŰƣЯШũŸƚƚШŉċĦƣŸƖШċŰĬШũŸƚƚШƣċŰŊĲŰƣШ

ŉŸƖШÂEÑШŔůƓƖĲŊŰċƣĲĬШƽŔƣőШĲƣőǃũĲŰĲШŊũǃĦŸũШƽŔƣőШċШΝΜаΝШůċƚƚШƖċƣŔŸŰШŔƚШƚőŸƽŰШы[ŔŊЮШΟЮΞΤьШы[ŔŊЮШΟЮШΞΦьШ

ы[ŔŊЮШΟЮΟΝьШƽőŔĦőШĦŸƖƖĲƚƓŸŰĬŔŰŊШǯŊƨƖĲƚШĬĲůŸŰƚƣƖċƣŔŰŊШőŸƽШƣőĲƚĲШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШĦŸůƓċƖĲШ

ƣŸШƨŰůŸĬŔǯĲĬШÂEÑШċƣШƖŸŸůШƣĲůƓĲƖċƣƨƖĲШы[ŔŊЮШΟЮΞΥьШы[ŔŊЮШΟЮΟΜьШы[ŔŊЮШΟЮΟΞьЮШ 

ÖŰũŔťĲШƣőĲШΝаΝШŔůƓƖĲŊŰċƣŔŸŰШĲǂƓĲƖŔůĲŰƣƚЯШƣőĲШĲƖƖŸƖШĤċƖƚШŉŸƖШƣőĲШĬŔĲũĲĦƣƖŔĦШĦŸŰƚƣċŰƣƚШŸŉШƣőĲШ

ŔůƓƖĲŊŰċƣĲĬШÂEÑШĬŸШŰŸƣШŸƻĲƖũċƓШƽŔƣőШƣőŸƚĲШŸŉШƨŰůŸĬŔǯĲĬШÂEÑШċƣШƖŸŸůШƣĲůƓĲƖċƣƨƖĲШы[ŔŊЮШΟЮΞΥьШ

ċŰĬШƣőŔƚШĲŰőċŰĦĲůĲŰƣШŔƚШůċŔŰƣċŔŰĲĬШċƚШƣőĲШƚċůƓũĲƚШċƖĲШőĲċƣĲĬШы[ŔŊЮШΟЮΞΤьЮШÑőĲШĬŔĲũĲĦƣƖŔĦШũŸƚƚШ

ŉċĦƣŸƖШы[ŔŊЮШΟЮΞΦьШċŰĬШũŸƚƚШƣċŰŊĲŰƣШы[ŔŊЮШΟЮΟΝьШŉŸƖШÂEÑШŔůƓƖĲŊŰċƣĲĬШċƣШΣΡ҄9ШċŰĬШΥΡШ҄9ШċũƚŸШƚőŸƽШċШ

ƚƣċƣŔƚƣŔĦċũũǃШƚŔŊŰŔǯĦċŰƣШŔŰĦƖĲċƚĲШŸƻĲƖШƨŰůŸĬŔǯĲĬШÂEÑШƨƓШƣŸШΝΜΜШ҄9ЮШũũШŔůƓƖĲŊŰċƣĲĬШƚċůƓũĲƚШ

ƚőŸƽШċŰШŔŰĦƖĲċƚĲШŔŰШũŸƚƚШŉċĦƣŸƖШċŰĬШũŸƚƚШƣċŰŊĲŰƣШċƣШƖŸŸůШƣĲůƓĲƖċƣƨƖĲШƣŸŸШы[ŔŊЮШΟЮΟΜьШы[ŔŊЮШΟЮΟΞьЮШ

fŰШ9őċƓƣĲƖШΠЯШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚШĲǂƓĲƖŔůĲŰƣƚШƽŔũũШĤĲШƨƚĲĬШƣŸШĬĲůŸŰƚƣƖċƣĲШƣőċƣШƣőĲƚĲШ

ĲŰőċŰĦĲůĲŰƣƚШŔŰШƣőĲШĬŔĲũĲĦƣƖŔĦШƖĲƚƓŸŰƚĲШŸŉШÂEÑШĬŸШŔůƓċĦƣШőŸƽШƣőĲШƓŸũǃůĲƖШƓĲƖŉŸƖůƚШƽőĲŰШŔƣШŔƚШ

ůŔĦƖŸƽċƻĲĬЮШ 

 



мму 
 

0 100 200 300
1.00

1.15

1.30

1.45

1.60

1.75

Temperature (°C)

Ů
'

PET

32°C 10:1

65°C 10:1

85°C 10:1

 

[ŔŊƨƖĲЮΦдΥΪЮцЮcĲċƣЮċŰĬЮőŸũĬЮĬŔĲũĲĦƣƖŔĦЮĦŸŰƚƣċŰƣЮƖĲƚƨũƣƚЮŸŉЮÂEÑЮĦŸŰƣƖċƚƣĲĬЮƽŔƣőЮÂEÑЮŔůƓƖĲŊŰċƣĲĬЮċƣЮΦΥеЮΩΨЮċŰĬЮΫΨЮҊ9Ю
ƽŔƣőЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮŔŰЮċЮΤΣжΤЮE]жЮÂEÑЮůċƚƚЮƖċƣŔŸŰдЮEƖƖŸƖЮĤċƖƚЮŔŰĬŔĦċƣĲЮƚƣċŰĬċƖĬЮĲƖƖŸƖЮŸŉЮƣőĲЮůĲċŰЮƻċũƨĲд 

fůƓƖĲŊŰċƣŔŸŰЮƓƖĲƚƚƨƖĲЮӆЮΥΪΫЮĤċƖеЮfůƓƖĲŊŰċƣŔŸŰЮƣŔůĲЮӆЮΦЮőŸƨƖƚеЮ[ƖĲƕƨĲŰĦǃЮӆЮΥΧΪΣЮ~cǍ 

10 15 20 25 30
1.20

1.25

1.30

1.35

Temperature (°C)

Ů
'

PET

32°C 10:1

65°C 10:1

85°C 10:1

 

[ŔŊƨƖĲЮΦдΥΫЮшЮ9ũŸƚĲЮƨƓЮŸŉЮőĲċƣЮċŰĬЮőŸũĬЮĬŔĲũĲĦƣƖŔĦЮĦŸŰƚƣċŰƣЮƖĲƚƨũƣƚЮŸŉЮÂEÑЮċƣЮƖŸŸůЮƣĲůƓĲƖċƣƨƖĲЮŉƖŸůЮǯŊƨƖĲЮΦдΥΪЮ
ĦŸŰƣƖċƚƣĲĬЮƽŔƣőЮÂEÑЮŔůƓƖĲŊŰċƣĲĬЮċƣЮΦΥеЮΩΨЮċŰĬЮΫΨЮҊ9ЮƽŔƣőЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮŔŰЮċЮΤΣжΤЮE]жЮÂEÑЮůċƚƚЮƖċƣŔŸŰдЮEƖƖŸƖЮĤċƖƚЮ
ŔŰĬŔĦċƣĲЮƚƣċŰĬċƖĬЮĲƖƖŸƖЮŸŉЮƣőĲЮůĲċŰЮƻċũƨĲд 

fůƓƖĲŊŰċƣŔŸŰЮƓƖĲƚƚƨƖĲЮӆЮΥΪΫЮĤċƖеЮfůƓƖĲŊŰċƣŔŸŰЮƣŔůĲЮӆЮΦЮőŸƨƖƚеЮ[ƖĲƕƨĲŰĦǃЮӆЮΥΧΪΣЮ~cǍ 

 



ммф 
 

0 100 200 300
0.00

0.05

0.10

0.15

Temperature (°C)

Ů
''

PET

32°C 10:1

65°C 10:1

85°C 10:1

 

[ŔŊƨƖĲЮΦдΥάЮцЮcĲċƣЮċŰĬЮőŸũĬЮũŸƚƚЮŉċĦƣŸƖЮƖĲƚƨũƣƚЮŸŉЮÂEÑЮĦŸŰƣƖċƚƣĲĬЮƽŔƣőЮÂEÑЮŔůƓƖĲŊŰċƣĲĬЮċƣЮΦΥеЮΩΨЮċŰĬЮΫΨЮҊ9ЮƽŔƣőЮĲƣőǃũĲŰĲЮ
ŊũǃĦŸũЮŔŰЮċЮΤΣжΤЮE]жЮÂEÑЮůċƚƚЮƖċƣŔŸŰдЮEƖƖŸƖЮĤċƖƚЮŔŰĬŔĦċƣĲЮƚƣċŰĬċƖĬЮĲƖƖŸƖЮŸŉЮƣőĲЮůĲċŰЮƻċũƨĲд 

fůƓƖĲŊŰċƣŔŸŰЮƓƖĲƚƚƨƖĲЮӆЮΥΪΫЮĤċƖеЮfůƓƖĲŊŰċƣŔŸŰЮƣŔůĲЮӆЮΦЮőŸƨƖƚеЮ[ƖĲƕƨĲŰĦǃЮӆЮΥΧΪΣЮ~cǍ 

10 15 20 25 30
0.00

0.01

0.02

0.03

Temperature (°C)

Ů
''

PET

32°C 10:1

65°C 10:1

85°C 10:1

 

[ŔŊƨƖĲЮΦдΦΣЮшЮ9ũŸƚĲЮƨƓЮŸŉЮőĲċƣЮċŰĬЮőŸũĬЮũŸƚƚЮŉċĦƣŸƖЮƖĲƚƨũƣƚЮŸŉЮÂEÑЮċƣЮƖŸŸůЮƣĲůƓĲƖċƣƨƖĲЮŉƖŸůЮǯŊƨƖĲЮΦдΥάЮĦŸŰƣƖċƚƣĲĬЮƽŔƣőЮ
ÂEÑЮŔůƓƖĲŊŰċƣĲĬЮċƣЮΦΥеЮΩΨЮċŰĬЮΫΨЮҊ9ЮƽŔƣőЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮŔŰЮċЮΤΣжΤЮE]жЮÂEÑЮůċƚƚЮƖċƣŔŸŰдЮEƖƖŸƖЮĤċƖƚЮŔŰĬŔĦċƣĲЮƚƣċŰĬċƖĬЮ
ĲƖƖŸƖЮŸŉЮƣőĲЮůĲċŰЮƻċũƨĲд 

fůƓƖĲŊŰċƣŔŸŰЮƓƖĲƚƚƨƖĲЮӆЮΥΪΫЮĤċƖеЮfůƓƖĲŊŰċƣŔŸŰЮƣŔůĲЮӆЮΦЮőŸƨƖƚеЮ[ƖĲƕƨĲŰĦǃЮӆЮΥΧΪΣЮ~cǍ 

 



мнл 
 

0 100 200 300
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0.04

0.06

0.08

0.10

Temperature (°C)

ta
n

 (
ŭ

)
PET

32°C 10:1

65°C 10:1

85°C 10:1

 

[ŔŊƨƖĲЮΦдΦΤЮцЮcĲċƣЮċŰĬЮőŸũĬЮũŸƚƚЮƣċŰŊĲŰƣЮƖĲƚƨũƣƚЮŸŉЮÂEÑЮĦŸŰƣƖċƚƣĲĬЮƽŔƣőЮÂEÑЮŔůƓƖĲŊŰċƣĲĬЮċƣЮΦΥеЮΩΨЮċŰĬЮΫΨЮҊ9ЮƽŔƣőЮ
ĲƣőǃũĲŰĲЮŊũǃĦŸũЮŔŰЮċЮΤΣжΤЮE]жЮÂEÑЮůċƚƚЮƖċƣŔŸŰдЮEƖƖŸƖЮĤċƖƚЮŔŰĬŔĦċƣĲЮƚƣċŰĬċƖĬЮĲƖƖŸƖЮŸŉЮƣőĲЮůĲċŰЮƻċũƨĲд 

fůƓƖĲŊŰċƣŔŸŰЮƓƖĲƚƚƨƖĲЮӆЮΥΪΫЮĤċƖеЮfůƓƖĲŊŰċƣŔŸŰЮƣŔůĲЮӆЮΦЮőŸƨƖƚеЮ[ƖĲƕƨĲŰĦǃЮӆЮΥΧΪΣЮ~cǍ 

10 15 20 25 30
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Temperature (°C)

ta
n
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PET

32°C 10:1

65°C 10:1

85°C 10:1

 

[ŔŊƨƖĲЮΦдΦΥЮшЮ9ũŸƚĲЮƨƓЮŸŉЮőĲċƣЮċŰĬЮőŸũĬЮũŸƚƚЮŉċĦƣŸƖЮƖĲƚƨũƣƚЮŸŉЮÂEÑЮċƣЮƖŸŸůЮƣĲůƓĲƖċƣƨƖĲЮŉƖŸůЮǯŊƨƖĲЮΦдΦΤЮĦŸŰƣƖċƚƣĲĬЮƽŔƣőЮ
ÂEÑЮŔůƓƖĲŊŰċƣĲĬЮċƣЮΦΥеЮΩΨЮċŰĬЮΫΨЮҊ9ЮƽŔƣőЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮŔŰЮċЮΤΣжΤЮE]жЮÂEÑЮůċƚƚЮƖċƣŔŸŰдЮEƖƖŸƖЮĤċƖƚЮŔŰĬŔĦċƣĲЮƚƣċŰĬċƖĬЮ
ĲƖƖŸƖЮŸŉЮƣőĲЮůĲċŰЮƻċũƨĲд 

fůƓƖĲŊŰċƣŔŸŰЮƓƖĲƚƚƨƖĲЮӆЮΥΪΫЮĤċƖеЮfůƓƖĲŊŰċƣŔŸŰЮƣŔůĲЮӆЮΦЮőŸƨƖƚеЮ[ƖĲƕƨĲŰĦǃЮӆЮΥΧΪΣЮ~cǍ 

 



мнм 
 

ΟЮΟЮΠШÑőĲƖůċũШ9őċƖċĦƣĲƖŔƚċƣŔŸŰШċŰĬШñрƖċǃШÉĦċƣƣĲƖŔŰŊШ 
ÉůċũũЮċŰĬЮìŔĬĲц ŰŊũĲЮñцƖċǃЮċŰċũǃƚŔƚЮёÉ ñÉфì ñÉђЮŔŰЮƣőŔƚЮƚĲĦƣŔŸŰЮƽċƚЮƓĲƖŉŸƖůĲĬЮĤǃЮ?ƖЮ

ìŔůЮ7ƖċƚЮċƣЮ§ċťЮÅŔĬŊĲЮ ċƣŔŸŰċũЮxċĤŸƖċƣŸƖǃеЮÑĲŰŰĲƚƚĲĲеЮÖÉ дЮÂő?Ю9ċŰĬŔĬċƣĲЮ7ƖċĬũĲǃЮ

cŸƓťŔŰƚЮƓƖŸƻŔĬĲĬЮƚċůƓũĲƚЮŸŉЮÂEÑЮƣőċƣЮƽċƚЮƨŰůŸĬŔǯĲĬЮċŰĬЮƣƖĲċƣĲĬЮŔŰЮƚĦ9§ΥЮŉŸƖЮċŰċũǃƚŔƚЮ 

ÑŸШŔůƓƖŸƻĲШƨŰĬĲƖƚƣċŰĬŔŰŊШŸŉШƣőĲШůĲĦőċŰŔƚůƚШĤĲőŔŰĬШƣőĲШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣǃШƖĲƚƨũƣƚШŔŰШƣőĲШ

ƓƖĲƻŔŸƨƚШƚĲĦƣŔŸŰШċŰĬШĦŸŰǯƖůШƣőĲШƓƖĲƚĲŰĦĲШŸŉШƣőĲШőǃƓŸƣőĲƚŔƚĲĬШƚĦ9§ΞрŔŰĬƨĦĲĬШĦƖǃƚƣċũũŔƣĲƚЯШ

ĬŔǭĲƖĲŰƣŔċũШƚĦċŰŰŔŰŊШĦċũŸƖŔůĲƣƖǃШы?É9ьЯШĬǃŰċůŔĦШůĲĦőċŰŔĦċũШċŰċũǃƚŔƚШы?~ ьШċƚШƽĲũũШċƚШƚůċũũШ

ċŰĬШƽŔĬĲрċŰŊũĲШǂрƖċǃШƚĦċƣƣĲƖŔŰŊШыÉ ñÉоì ñÉьШƽĲƖĲШƓĲƖŉŸƖůĲĬЮШ 

ƚШċШƚĲůŔрĦƖǃƚƣċũũŔŰĲШƓŸũǃůĲƖЯШŔƣШŔƚШƓŸƚƚŔĤũĲШƣŸШƣƖċĦťШĦőċŰŊĲƚШŔŰШĦƖǃƚƣċũũŔŰŔƣǃШŸŉШÂEÑШĤǃШůĲċƚƨƖŔŰŊШ

ŔƣƚШŊũċƚƚШƣƖċŰƚŔƣŔŸŰШƣĲůƓĲƖċƣƨƖĲЮШΞΟΜШÑƽŸШĦŸůůŸŰШůĲƣőŸĬƚШŸŉШĬŸŔŰŊШƚŸШċƖĲШ?É9ШΞΟΝЯШΞΟΞШċŰĬШ?~ Ш

ΞΟΟЯШΞΟΠЮШ 

ÑőĲШŊũċƚƚШƣƖċŰƚŔƣŔŸŰШƣĲůƓĲƖċƣƨƖĲƚШŸŉШÂEÑШŔůƓƖĲŊŰċƣĲĬШƽŔƣőШĲƣőǃũĲŰĲШŊũǃĦŸũШŔŰШΝаΝШċŰĬШΝΜаΝШůċƚƚШ

ƖċƣŔŸШƽċƚШůĲċƚƨƖĲĬШĤǃШƣőĲƚĲШƣĲĦőŰŔƕƨĲƚЯШċũŸŰŊƚŔĬĲШÂEÑШƚŸċťĲĬШŔŰШƓƨƖĲШƚĦ9§ΞШċƣШŔůƓƖĲŊŰċƣŔŸŰШ

ĦŸŰĬŔƣŔŸŰƚШƣŸШċĦƣШċƚШċШĦŸŰƣƖŸũЮШÑőĲШƖĲƚƨũƣƚШŸĤƣċŔŰĲĬШŉŸƖШ?É9ШċŰĬШ?~ ШŸŉШÂEÑШŔůƓƖĲŊŰċƣĲĬШŔŰШċШ

ΝаΝШůċƚƚШƖċƣŔŸШĦċŰШƚőŸƽШĦũĲċƖШĲƻŔĬĲŰĦĲШŸŉШċШƖĲрĦƖǃƚƣċũũŔƚċƣŔŸŰШŸĦĦƨƖƖŔŰŊШƽőĲŰШÂEÑШŔƚШƚŸċťĲĬШŔŰШ

ƓƨƖĲШƚĦ9§ΞШыĦŸŰƣƖŸũьШċŰĬШċШƓũċƚƣŔĦŔƚċƣŔŸŰШĲǭĲĦƣШƽőĲŰШƚŸċťĲĬШŔŰШċШƚĦ9§ΞШрĲƣőǃũĲŰĲШŊũǃĦŸũШůŔǂƣƨƖĲШ

ыŔůƓƖĲŊŰċƣŔŸŰьШыÑċĤЮШΟЮΝΜьЮ 

[ŸƖШŔůƓƖĲŊŰċƣŔŸŰƚШċƣШΟΞШ҄9ШċŰĬШΣΡШ҄9ЯШċШƖĲĬƨĦƣŔŸŰШŔŰШƣőĲШÑŊШŸŉШċƓƓƖŸǂŔůċƣĲũǃШΠШ҄9ШĦċŰШĤĲШƚĲĲŰШŔŰШ

ƣőĲШ?É9ЯШƚƨŊŊĲƚƣŔŰŊШƣőċƣШƣőĲШƓƖĲƚĲŰĦĲШŸŉШĲƣőǃũĲŰĲШŊũǃĦŸũШŔŰШƣőĲШŔůƓƖĲŊŰċƣŔŸŰШƚǃƚƣĲůШĲŰċĤũĲƚШ

ƓũċƚƣŔĦŔƚċƣŔŸŰЮШfŰШċĬĬŔƣŔŸŰЯШĲǂƓĲƖŔůĲŰƣƚШċƣШΥΡШ҄9ШƚőŸƽĲĬШŰŸШƚŔŊŰŔǯĦċŰƣШĬŔǭĲƖĲŰĦĲШŔŰĬŔĦċƣŔŰŊШƣőċƣШ

ƖĲĦƖǃƚƣċũũŔƚċƣŔŸŰШċƣШƣőŔƚШőŔŊőĲƖШƣĲůƓĲƖċƣƨƖĲШŔƚШƚŸШŉċƻŸƨƖĲĬШƽőĲŰШÂEÑШŔƚШƚƽŸũũĲŰШŔŰШƣőĲШ

ƚƨƓĲƖĦƖŔƣŔĦċũШǰƨŔĬШƣőċƣШƣőĲШƓƖĲƚĲŰĦĲШŸŉШĲƣőǃũĲŰĲШŊũǃĦŸũШŔƚШƨŰċĤũĲШƣŸШŔŰőŔĤŔƣШŔƣЮ 

Ш?~ ШƚőŸƽƚШċШƚŔůŔũċƖШƣƖĲŰĬШƽőĲŰШĦŸƖƖĲƚƓŸŰĬŔŰŊШŔůƓƖĲŊŰċƣŔŸŰШċŰĬШĦŸŰƣƖŸũШĲǂƓĲƖŔůĲŰƣƚШċƖĲШ

ĦŸůƓċƖĲĬЯШĤƨƣШƣőĲШĬĲŊƖĲĲШŸŉШĬŔǭĲƖĲŰĦĲШŔƚШŊƖĲċƣĲƖЮШÖŰũŔťĲШŔŰШƣőĲШ?É9ЯШċШƚŔŊŰŔǯĦċŰƣШĬĲĦƖĲċƚĲШŔŰШ



мнн 
 

ƣőĲШÑŊШŉŸƖШÂEÑШŔůƓƖĲŊŰċƣĲĬШċƣШΥΡШ҄9ШĦċŰШĤĲШŸĤƚĲƖƻĲĬЯШŔŰĬŔĦċƣŔŰŊШƣőċƣШƓũċƚƣŔĦŔƚċƣŔŸŰШĬŸĲƚШƣċťĲШ

ƓũċĦĲШċƣШƣőŔƚШƣĲůƓĲƖċƣƨƖĲЮШ 

ÑċĤũĲЮΦдΤΣЮшЮ]ũċƚƚЮƣƖċŰƚŔƣŔŸŰЮƣĲůƓĲƖċƣƨƖĲЮёÑŊђЮċŰĬЮůĲũƣŔŰŊЮƓŸŔŰƣЮёÑůђЮŸŉЮÂEÑЮċŉƣĲƖЮƚŸċťŔŰŊЮŔŰЮƚĦ9§ΥЮёĦŸŰƣƖŸũђЮŸƖЮ
ŔůƓƖĲŊŰċƣŔŸŰЮƽŔƣőЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮёŔůƓƖĲŊŰċƣŔŸŰђЮċƣЮΦΥеЮΩΨЮċŰĬЮΫΨЮҊ9дЮ 

?É9ЮőĲċƣŔŰŊЮƖċƣĲЮӆЮΤΣЮҊ9фůŔŰЮ 

?~ ЮőĲċƣŔŰŊЮƖċƣĲЮӆЮΦЮҊ9фůŔŰеЮ[ƖĲƕƨĲŰĦǃЮӆЮΤдΣЮcǍеЮƣĲŰƚŔŸŰЮůŸĬĲЮ 

fůƓƖĲŊŰċƣŔŸŰШ
ÑĲůƓĲƖċƣƨƖĲ 

 ÑŊШы?É9ь ÑŊШы?~ ь ÑůШы?É9ь 

 о 
 

ÂEÑШ ΤΞЮΣΥ ΤΣЮΤΜШ ΞΠΣЮΣΝ 

 
ΟΞШ҄9 

9ŸŰƣƖŸũ 
 

ΦΣЮΠΥ ΦΡЮΠ ΞΠΡЮΤΥ 

fůƓƖĲŊŰċƣŔŸŰ 
 

ΦΟЮΜΡ ΦΜЮΦΜШ ΞΠΤЮΜΤ 

 
ΣΡШ҄9 

9ŸŰƣƖŸũ 
 

ΝΝΦЮΝΣ ΝΜΝЮΠ ΞΠΣЮΦΠ 

fůƓƖĲŊŰċƣŔŸŰ 
 

ΝΝΠЮΤΤ ΥΥЮΞΜ ΞΠΥЮΠΤ 

 
ΥΡШ҄9 

9ŸŰƣƖŸũ 
 

ΝΟΜЮΤΤ ΝΜΣЮΤΜ ΞΠΣЮΞΦ 

fůƓƖĲŊŰċƣŔŸŰ ΝΟΜЮΤΡ ΥΤЮΟΜ ΞΠΥЮΠΡ 
 

ÑőĲШĬŔǭĲƖĲŰĦĲШŔŰШƣőĲШůċŊŰŔƣƨĬĲШŸŉШƣőĲШƖĲƚƨũƣƚШĤĲƣƽĲĲŰШ?É9ШċŰĬШ?~ ШĦċŰШĤĲШĲǂƓũċŔŰĲĬШƽőĲŰШ

ĦŸŰƚŔĬĲƖŔŰŊШƣőĲШƓƖŸƓĲƖƣŔĲƚШĤĲŔŰŊШůĲċƚƨƖĲĬЮШ Ш?É9ШŔĬĲŰƣŔǯĲƚШƓőċƚĲШƣƖċŰƚŔƣŔŸŰƚШĤǃШůĲċƚƨƖŔŰŊШ

ĦőċŰŊĲƚШŔŰШőĲċƣШǰŸƽШċƚШċШŉƨŰĦƣŔŸŰШŸŉШƣĲůƓĲƖċƣƨƖĲЮШÑőŔƚШƓƖŸĬƨĦĲƚШƚƣƖŸŰŊШƓĲċťƚШŉŸƖШĦƖǃƚƣċũũŔƚċƣŔŸŰШ

ċŰĬШůĲũƣŔŰŊЯШĤƨƣШċШůƨĦőШƽĲċťĲƖШƚŔŊŰċũШŉŸƖШƣőĲШŊũċƚƚШƣƖċŰƚŔƣŔŸŰШċƚШŰŸШĦőċŰŊĲШŔŰШƓőċƚĲШƣċťĲƚШ

ƓũċĦĲЮШ?~ ШŔĬĲŰƣŔǯĲƚШƓőċƚĲШĦőċŰŊĲƚШĤǃШůĲċƚƨƖŔŰŊШĦőċŰŊĲƚШŔŰШůĲĦőċŰŔĦċũШƓƖŸƓĲƖƣŔĲƚШċƚШċШ

ŉƨŰĦƣŔŸŰШŸŉШƣĲůƓĲƖċƣƨƖĲЮШÑőĲШůŸĬƨũƨƚШыƣőĲШŸƻĲƖċũũШůĲċƚƨƖĲШŸŉШċШůċƣĲƖŔċũќƚШƚƣŔǭŰĲƚƚьШŸŉШÂEÑШŉċũũƚШ

ĤǃШċŰШŸƖĬĲƖШŸŉШůċŊŰŔƣƨĬĲШƽőĲŰШƣőĲШƓŸũǃůĲƖШƓċƚƚĲƚШƣőƖŸƨŊőШŔƣƚШŊũċƚƚШƣƖċŰƚŔƣŔŸŰЯШƓƖŸĬƨĦŔŰŊШċШ

ůƨĦőШƚƣƖŸŰŊĲƖШƚŔŊŰċũШĦŸůƓċƖĲĬШƣŸШ?É9Шы[ŔŊЮШΟЮΟΟьЮШ 

 ŸШƚŔŊŰŔǯĦċŰƣШĦőċŰŊĲШŔŰШƣőĲШ?É9ШŸƖШ?~ ШÑŊШШƖĲƚƨũƣƚШШŉŸƖШШÂEÑШƚŸċťĲĬШŔŰШƚĦ9§ΞШŔŰШƣőĲШƓƖĲƚĲŰĦĲШŸŉШ

ĲƣőǃũĲŰĲШŊũǃĦŸũШĦċŰШĤĲШƚĲĲŰШċƚШƣőĲШĲƣőǃũĲŰĲШŊũǃĦŸũаШÂEÑШƖċƣŔŸШŔƚШŔŰĦƖĲċƚĲĬШŉƖŸůШΝаΝШыÑċĤЮШΟЮΝΜьШƣŸШ

ΝΜаΝШыÑċĤЮШΟЮΝΝьЯШċŰĬШƣőŔƚШůċǃШĤĲШĬƨĲШƣŸШƣőĲШƓċƖƣŔċũШůŔƚĦŔĤŔũŔƣǃШŸŉШĲƣőǃũĲŰĲШŊũǃĦŸũШŔŰШĦċƖĤŸŰШ



мно 
 

ĬŔŸǂŔĬĲШĬĲůŸŰƚƣƖċƣĲĬШŔŰШƚĲĦƣŔŸŰШΟЮΟЮΝШũŔůŔƣŔŰŊШƣőĲШċůŸƨŰƣШŸŉШŊũǃĦŸũШċĤũĲШƣŸШƓċƖƣŔƣŔŸŰШŔŰƣŸШƣőĲШ

ƓŸũǃůĲƖШƖĲŊċƖĬũĲƚƚШŸŉШŔƣƚШċĤƨŰĬċŰĦĲЮ 

ÑċĤũĲЮΦдΤΤЮцЮ]ũċƚƚЮƣƖċŰƚŔƣŔŸŰЮƣĲůƓĲƖċƣƨƖĲЮёÑŊђЮċŰĬЮůĲũƣŔŰŊЮƓŸŔŰƣЮёÑůђЮŸŉЮÂEÑЮċŉƣĲƖЮƚŸċťŔŰŊЮŔŰЮƚĦ9§ΥЮёĦŸŰƣƖŸũђЮŸƖЮ
ŔůƓƖĲŊŰċƣŔŸŰЮƽŔƣőЮċЮΤΣцůċƚƚЮĲǂĦĲƚƚЮŸŉЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮёŔůƓƖĲŊŰċƣŔŸŰђЮċƣЮΦΥеЮΩΨЮċŰĬЮΫΨЮҊ9дЮ 

?É9ЮőĲċƣŔŰŊЮƖċƣĲЮӆЮΤΣЮҊ9фůŔŰЮЮЮ?~ ЮőĲċƣŔŰŊЮƖċƣĲЮӆЮΦЮҊ9фůŔŰеЮ[ƖĲƕƨĲŰĦǃЮӆЮΤдΣЮcǍеЮƣĲŰƚŔŸŰЮůŸĬĲЮ 

fůƓƖĲŊŰċƣŔŸŰШ
ÑĲůƓĲƖċƣƨƖĲ 

 ÑŊШы?É9ь ÑŊШы?~ ь ÑůШы?É9ь 

 о 
 

ÂEÑ ΤΞЮΣΥ ΤΣЮΤΜШ ΞΠΣЮΣΝ 

 
 

ΟΞШ҄9 

    
9ŸŰƣƖŸũ 

 
ΦΣЮΠΥ ΦΡЮΠ ΞΠΡЮΤΥ 

fůƓƖĲŊŰċƣŔŸŰ 
 

ΦΠЮΤΞ ΦΟЮΠΜШ ΞΠΥЮΟΠ 

 
ΣΡШ҄9 

    
9ŸŰƣƖŸũ 

 
ΝΝΦЮΝΣ ΝΜΝЮΠ ΞΠΣЮΦΠ 

fůƓƖĲŊŰċƣŔŸŰ 
 

ΝΝΝЮΟΞ ΥΤЮΣΤ ΞΠΥЮΥΣ 

 
 

ΥΡШ҄9 

    
9ŸŰƣƖŸũ 

 
ΝΟΜЮΤΤ ΝΜΣЮΤΜ ΞΠΣЮΞΦ 

fůƓƖĲŊŰċƣŔŸŰ ΝΞΤЮΠΦ ΥΡЮΤΣ ΞΠΤЮΞΜ 
 

éċƖŔċƣŔŸŰШŔŰШƣőĲШÑŊШŸŉШÂEÑШƚőŸƽŰШŔŰШƣőĲШƣőĲƖůċũШċŰċũǃƚŔƚШƓƖŸƻŔĬĲĬШĲƻŔĬĲŰĦĲШŸŉШƣőĲШƓƖĲƚĲŰĦĲШŸŉШ

ƚĦ9§ΞрŔŰĬƨĦĲĬШĦƖǃƚƣċũũŔƣĲƚЮШÑŸШĬŔƖĲĦƣũǃШŸĤƚĲƖƻĲШƣőĲШőǃƓŸƣőĲƚŔƚĲĬШĦƖǃƚƣċũũŔƣĲƚЯШƚůċũũШċŰĬШƽŔĬĲр

ċŰŊũĲШǂрƖċǃШƚĦċƣƣĲƖŔŰŊШыÉ ñÉоì ñÉьШƽĲƖĲШĤŸƣőШċƓƓũŔĲĬШƣŸШÂEÑШǯũůƚШĤĲŉŸƖĲШċŰĬШċŉƣĲƖШƣƖĲċƣůĲŰƣШŔŰШ

ƚĦ9§ΞЮШ 

É ñÉШƖĲƚƨũƣƚШŉŸƖШƨŰůŸĬŔǯĲĬШÂEÑШы[ŔŊЮШΟЮΟΠьШŔŰĬŔĦċƣĲШƣőċƣШƣőĲШÂEÑШŔƚШŔŰĬĲĲĬШĲŰƣŔƖĲũǃШċůŸƖƓőŸƨƚШŔŰШ

ƚƣƖƨĦƣƨƖĲЯШċƚШŰŸШĦőċƖċĦƣĲƖŔƚƣŔĦƚШĦċŰШĤĲШƚĲĲŰШŸƻĲƖШƣőĲШĲǂƓũŸƖĲĬШƚĦċƣƣĲƖŔŰŊШƻĲĦƣŸƖЮШ§ŰĦĲШÂEÑШőċƚШ

ĤĲĲŰШĲǂƓŸƚĲĬШƣŸШƚĦ9§ΞЯШũċůĲũũċƖШƓĲċťƚШĦċŰШĤĲШƚĲĲŰШƣŸШċƓƓĲċƖШċƣШΜЮΝШ2рΝШĬĲůŸŰƚƣƖċƣŔŰŊШƣőċƣШ

ĦƖǃƚƣċũũŔŰĲШĬŸůċŔŰƚШőċƻĲШĤĲĲŰШŉŸƖůĲĬШĬƨƖŔŰŊШƚƨƓĲƖĦƖŔƣŔĦċũШƣƖĲċƣůĲŰƣЮШ 
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[ŔŊƨƖĲЮΦдΦΦЮшЮЮƣǃƓŔĦċũЮ?~ ЮƣƖċĦĲЮŸŉЮÂEÑЮŔŰЮƣĲŰƚŔŸŰЮůŸĬĲдЮÑőĲЮĬƖŸƓЮŔŰЮůŸĬƨũƨƚЮёƖĲĬђеЮƽőŔĦőЮĬĲƚĦƖŔĤĲƚЮƣőĲЮƚƣŔǭŰĲƚƚЮŸŉЮċЮ
ůċƣĲƖŔċũеЮĤǃЮċŰЮŸƖĬĲƖЮŸŉЮůċŊŰŔƣƨĬĲЮƓƖŸĬƨĦĲƚЮċЮƚƣƖŸŰŊЮƚŔŊŰċũЮƽőĲŰЮƣőĲЮŊũċƚƚЮƣƖċŰƚŔƣŔŸŰЮƣĲůƓĲƖċƣƨƖĲЮŔƚЮĲǂĦĲĲĬĲĬЮ
ёŔŰĬŔĦċƣĲĬЮĤǃЮċƖƖŸƽЮŸŰЮĤũƨĲЮũŔŰĲђдЮ 

 

 

ÑőĲШĤƖŸċĬŰĲƚƚШŸŉШċũũШƣőĲƚĲШƓĲċťƚШƓŸŔŰƣШƣŸШċШƖċŰŊĲШŸŉШĦƖǃƚƣċũũŔŰĲШĬŸůċŔŰƚШŸŉШƻċƖǃŔŰŊШƚŔǍĲƚЯШċƚШƓĲċťШ

ƽŔĬƣőШŔŰШÉ ñÉШŔƚШťŰŸƽŰШƣŸШĤĲШŔŰƻĲƖƚĲũǃШƓƖŸƓŸƖƣŔŸŰċũШƣŸШŸƖĬĲƖŔŰŊЮΞΟΡШÑőĲШŔůƓƖĲŊŰċƣŔŸŰШċŰĬШĦŸŰƣƖŸũШ

ĲǂƓĲƖŔůĲŰƣƚШċƣШΟΞШ҄9ШŊŔƻĲШƖŔƚĲШƣŸШċШƚũŔŊőƣũǃШŰċƖƖŸƽĲƖШċŰĬШũĲƚƚШŔŰƣĲŰƚĲШƓĲċťШƣőċŰШĲǂƓĲƖŔůĲŰƣƚШ

[ŔŊƨƖĲЮΦдЮΦΧЮшЮÉ ñÉЮƚĦċƣƣĲƖŔŰŊЮƓċƣƣĲƖŰЮŸŉЮƨŰůŸĬŔǯĲĬЮÂEÑеЮÂEÑЮƚŸċťĲĬЮŔŰЮƓƨƖĲЮƚĦ9§ΥЮёĦŸŰƣƖŸũђЮċŰĬЮÂEÑЮ
ŔůƓƖĲŊŰċƣĲĬЮƽŔƣőЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮёŔůƓƖĲŊŰċƣŔŸŰђЮċƣЮΦΥеЮΩΨЮċŰĬЮΫΨЮҊ9дЮ 

ÑŊ 



мнр 
 

ƽőŔĦőШƣŸŸťШƓũċĦĲШċƣШΣΡШ҄9ШċŰĬШΥΡШ҄9ЯШŔůƓũǃŔŰŊШƣőċƣШċШũŸƽĲƖШĬŔƻĲƖƚŔƣǃШŔŰШĦƖǃƚƣċũũŔƣĲШƚŔǍĲШőċƚШĤĲĲŰШ

ŉŸƖůĲĬШċŰĬШƣőċƣШċШƚůċũũĲƖШĬĲŊƖĲĲШŸŉШĦƖǃƚƣċũũŔƚċƣŔŸŰШőċƚШƣċťĲŰШƓũċĦĲЮШÑőŔƚШƽŸƨũĬШĤĲШĦŸŰƚŔƚƣĲŰƣШ

ƽŔƣőШƓƖĲƻŔŸƨƚШťŰŸƽũĲĬŊĲШċĤŸƨƣШƚĦ9§ΞШƓũċƚƣŔĦŔƚċƣŔŸŰШċƚШƣőĲШÂEÑШĦőċŔŰƚШƽŸƨũĬШőċƻĲШŉĲƽĲƖШ

ĬĲŊƖĲĲƚШŸŉШŉƖĲĲĬŸůШƽőĲŰШƚƽŸũũĲŰШċƣШΟΞШ҄9ЯШőŔŰĬĲƖŔŰŊШƖĲĦƖǃƚƣċũũŔƚċƣŔŸŰЮШ 

xŔƣƣũĲШĬŔǭĲƖĲŰĦĲШĦċŰШĤĲШƚĲĲŰШŔŰШƣőĲШƚĦċƣƣĲƖŔŰŊШƻĲĦƣŸƖƚШŸŉШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШĦŸŰƣƖŸũШċŰĬШ

ŔůƓƖĲŊŰċƣŔŸŰШĲǂƓĲƖŔůĲŰƣƚШы[ŔŊШΟЮΟΠьЮШÑőŔƚШƚƨŊŊĲƚƣƚШƣőċƣШċŰǃШĲŰőċŰĦĲůĲŰƣƚШƚĲĲŰШŔŰШƣőĲШ

ĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШŔŰШƚĲĦƣŔŸŰШΟЮΟЮΟШċƖĲШũċƖŊĲũǃШċƖŔƚŔŰŊШŉƖŸůШƣőĲШƓƖĲƚĲŰĦĲШŸŉШĲƣőǃũĲŰĲШŊũǃĦŸũШ

ƽŔƣőŔŰШƣőĲШÂEÑЯШƖċƣőĲƖШƣőċŰШƣőĲШƓƖĲƚĲŰĦĲШŸŉШĲƣőǃũĲŰĲШŊũǃĦŸũШƓƖĲƻĲŰƣŔŰŊШƖĲĦƖǃƚƣċũũŔƚċƣŔŸŰШƽőĲŰШÂEÑШ

ŔƚШƚƽŸũũĲŰШŔŰШċŰШĲƣőǃũĲŰĲШŊũǃĦŸũрƚĦ9§ΞШůŔǂƣƨƖĲШтШċƚШĲƻŔĬĲŰĦĲĬШĤǃШƣőĲШƚŔŊŰŔǯĦċŰƣШƖĲĬƨĦƣŔŸŰШŔŰШÑŊШ

ĬĲůŸŰƚƣƖċƣĲĬШĤǃШ?~ ШƖĲƚƨũƣƚШċĤŸƻĲЮШ 

 

 

ì ñÉШƖĲƚƨũƣƚШċŊƖĲĲШƽŔƣőШÉ ñÉЮШ7ƖŸċĬШőƨůƓƚШċƖŔƚĲШƽőĲŰШƨŰůŸĬŔǯĲĬШÂEÑШƚĦċƣƣĲƖƚШƣőĲШǂрƖċǃШ

ĤĲċůЯШŸŰĦĲШċŊċŔŰШƚőŸƽŔŰŊШƣőċƣШċШŉĲċƣƨƖĲũĲƚƚЯШċůŸƖƓőŸƨƚШƚƣƖƨĦƣƨƖĲШŔƚШƓƖĲƚĲŰƣШы[ŔŊЮШΟЮΟΡьЮШ

[ŔŊƨƖĲЮΦдЮΦΨЮцЮì ñÉЮƚĦċƣƣĲƖŔŰŊЮƓċƣƣĲƖŰЮŸŉЮƨŰůŸĬŔǯĲĬЮÂEÑеЮÂEÑЮƚŸċťĲĬЮŔŰЮƓƨƖĲЮƚĦ9§ΥЮёĦŸŰƣƖŸũђЮċŰĬЮÂEÑЮ
ŔůƓƖĲŊŰċƣĲĬЮƽŔƣőЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮёŔůƓƖĲŊŰċƣŔŸŰђЮċƣЮΦΥеЮΩΨЮċŰĬЮΫΨЮҊ9д 



мнс 
 

ÑƖĲċƣůĲŰƣШŸŉШÂEÑШŔŰШƚĦ9§ΞШƖĲƚƨũƣƚШŔŰШċШŰċƖƖŸƽŔŰŊШŸŉШƣőĲƚĲШƓĲċťƚЯШĦŸŰǯƖůŔŰŊШƣőĲШŉŸƖůċƣŔŸŰШŸŉШċШ

ůŸƖĲШŸƖĬĲƖĲĬЯШĦƖǃƚƣċũũŔŰĲШƚƣƖƨĦƣƨƖĲЮШcŸƽĲƻĲƖЯШƣőĲƚĲШƓĲċťƚШċƖĲШƚƣŔũũШƖĲũċƣŔƻĲũǃШĤƖŸċĬЯШċŰĬШŰŸШ

ƚőċƖƓШƓĲċťƚШŔŰĬŔĦċƣŔƻĲШŸŉШċШĬŔƚĦƖĲƣĲШĦƖǃƚƣċũũŔŰĲШĬŸůċŔŰШŸŉШƚƓĲĦŔǯĦШƚŔǍĲШĦċŰШĤĲШƚĲĲŰЮШì ñÉШċũƚŸШ

ƓŸŔŰƣƚШƣŸƽċƖĬƚШċШĤƖŸċĬШƖċŰŊĲШŸŉШĦƖǃƚƣċũũŔŰĲШĬŸůċŔŰƚШŸŉШĬŔǭĲƖĲŰƣШƚŔǍĲƚШĤĲŔŰŊШŉŸƖůĲĬШŔŰШƣőĲƚĲШ

ƚƨƓĲƖĦƖŔƣŔĦċũШŔůƓƖĲŊŰċƣŔŸŰШĲǂƓĲƖŔůĲŰƣƚШċŰĬЯШŸŰĦĲШċŊċŔŰЯШŰŸШĦũĲċƖШĬŔǭĲƖĲŰĦĲƚШŔŰШƣőĲШůŸƖƓőŸũŸŊǃШ

ŸŉШĦŸƖƖĲƚƓŸŰĬŔŰŊШŔůƓƖĲŊŰċƣŔŸŰШċŰĬШĦŸŰƣƖŸũШĲǂƓĲƖŔůĲŰƣƚШĦċŰШĤĲШƚĲĲŰЮШ 

ìőĲŰШƣőĲШ?É9ЯШ?~ ШċŰĬШÉ ñÉоì ñÉШƖĲƚƨũƣƚШċƖĲШĦŸŰƚŔĬĲƖĲĬШƣŸŊĲƣőĲƖЯШƣőĲǃШĦŸŰĦũƨƚŔƻĲũǃШƓƖŸƻĲШ

ƣőċƣШƖĲĦƖǃƚƣċũũŔƚċƣŔŸŰШĬŸĲƚШƣċťĲШƓũċĦĲШƽőĲŰШÂEÑШőċƚШĤĲĲŰШƣƖĲċƣĲĬШŔŰШƚĦ9§ΞЮШcŸƽĲƻĲƖЯШƽőŔũƚƣШ

ƣőĲƖĲШŔƚШċШĬĲƓƖĲƚƚŔŸŰШŔŰШƣőĲШÑŊШƽőĲŰШĲƣőǃũĲŰĲШŊũǃĦŸũШŔƚШŔŰƣƖŸĬƨĦĲĬШŔŰƣŸШƣőĲШƚƨƓĲƖĦƖŔƣŔĦċũШ

ŔůƓƖĲŊŰċƣŔŸŰШƚǃƚƣĲůЯШƣőĲШũċĦťШŸŉШŸĤƻŔŸƨƚШĬŔǭĲƖĲŰĦĲƚШŔŰШƣőĲШÉ ñÉоì ñÉШƖĲƚƨũƣƚШƽŸƨũĬШƚƨŊŊĲƚƣШ

ƣőċƣШƣőĲШƓƖĲƚĲŰĦĲШŸŉШĲƣőǃũĲŰĲШŊũǃĦŸũШŔŰШÂEÑШƓŸƚƣрŔůƓƖĲŊŰċƣŔŸŰШŔƚШƣőĲШĬŸůŔŰċŰƣШŉċĦƣŸƖШĤĲőŔŰĬШ

ĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣǃШĲŰőċŰĦĲůĲŰƣЯШƖċƣőĲƖШƣőċŰШċŰǃШőŔŰĬĲƖċŰĦĲШŔŰШƖĲĦƖǃƚƣċũũŔƚċƣŔŸŰЮШ 

ΟЮΠШ9ŸŰĦũƨƚŔŸŰШШШШШ 
 

ÉƨĦĦĲƚƚŉƨũШŔůƓƖĲŊŰċƣŔŸŰШŸŉШÂEÑШƽŔƣőШĲƣőǃũĲŰĲШŊũǃĦŸũШőċƚШĤĲĲŰШĬĲůŸŰƚƣƖċƣĲĬШĤǃШċШĦŸůĤŔŰċƣŔŸŰШ

ŸŉШŊƖċƻŔůĲƣƖŔĦШċŰċũǃƚĲƚШыƽĲŔŊőŔŰŊШĤǃШĬŔǭĲƖĲŰĦĲЯШÑ] ьШċŰĬШĬŔĲũĲĦƣƖŔĦШĲǂƓĲƖŔůĲŰƣƚШыőĲċƣрċŰĬр

őŸũĬЯШĬǃŰċůŔĦШőĲċƣŔŰŊШċŰĬШůĲċƚƨƖĲůĲŰƣƚьЮШ ũŸŰŊƚŔĬĲШŔůƓƖĲŊŰċƣŔŸŰЯШƣőĲШƓŸƣĲŰƣŔċũШŉŸƖШÂEÑШ

ƖĲĦƖǃƚƣċũũŔƚċƣŔŸŰШĬƨƖŔŰŊШƚĦ9§ΞШƣƖĲċƣůĲŰƣШƽċƚШŸĤƚĲƖƻĲĬШĤǃШƣőĲƖůċũШċŰċũǃƚŔƚШы?É9ШċŰĬШ?~ ьШċŰĬШ

ñрƖċǃШƚĦċƣƣĲƖŔŰŊЮШfƣШŔƚШƣőŸƨŊőƣШƣőċƣШƣőĲШƖĲĦƖǃƚƣċũũŔƚċƣŔŸŰШƚőŸƨũĬШŔůƓĲĬĲШƣőĲШĬŔĲũĲĦƣƖŔĦШƖĲƚƓŸŰƚĲШŸŉШ

ÂEÑЮШcŸƽĲƻĲƖЯШċШĦũĲċƖШŔůƓƖŸƻĲůĲŰƣШŔŰШƣőĲШƓŸũǃůĲƖќƚШĬŔĲũĲĦƣƖŔĦШƖĲƚƓŸŰƚĲШƽċƚШƚĲĲŰШƓŸƚƣр

ŔůƓƖĲŊŰċƣŔŸŰШŸŰШƣƽŸШĬŔǭĲƖĲŰƣШĬŔĲũĲĦƣƖŔĦШĦċƻŔƣŔĲƚЯШƽŔƣőШΥΡШ҄9ШĤĲŔŰŊШŔĬĲŰƣŔǯĲĬШċƚШƣőĲШŸƓƣŔůƨůШ

ŔůƓƖĲŊŰċƣŔŸŰШƣĲůƓĲƖċƣƨƖĲЮШÑőĲƚĲШƖĲƚƨũƣƚШċƖĲШĦċƖƖŔĲĬШŉŸƖƽċƖĬШƣŸШ9őċƓƣĲƖШΠЯШƽőĲƖĲШÂEÑШ

ŔůƓƖĲŊŰċƣĲĬШŔƚШƚĦċũĲĬШƨƓШŉƖŸůШċШΣΜШůxШċƨƣŸĦũċƻĲШƣŸШΝШxЯШŉŸũũŸƽĲĬШĤǃШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚЮШ 

 



мнт 
 

ΠШ~ŔĦƖŸƽċƻĲШÂǃƖŸũǃƚŔƚШŸŉШÂŸũǃĲƣőǃũĲŰĲШÑĲƖĲƓőƣőċũċƣĲШ 

§ƻĲƖƻŔĲƽ 
ÑőĲШƽŸƖťШŔŰШƣőŔƚШĦőċƓƣĲƖШŔƚШċШĦŸŰƣŔŰƨċƣŔŸŰШŸŉШƣőċƣШĬŔƚĦƨƚƚĲĬШŔŰШƣőĲШƓƖĲƻŔŸƨƚШĦőċƓƣĲƖЮШÂEÑШ

ŔůƓƖĲŊŰċƣĲĬШƽŔƣőШĲƣőǃũĲŰĲШŊũǃĦŸũШċƣШΞΤΥШĤċƖШċŰĬШΥΡШ҄9ШƽċƚШŉŸƨŰĬШƣŸШĬĲůŸŰƚƣƖċƣĲШƣőĲШĤĲƚƣШ

ĲŰőċŰĦĲůĲŰƣШŸŉШƣőĲШƓŸũǃůĲƖќƚШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚЮШ ШƚĦċũĲШƨƓШŸŉШƣőŔƚШŔůƓƖĲŊŰċƣŔŸŰЯШŉƖŸůШΜЮΡШŊШ

ÂEÑШƣŸШΦΜШŊШÂEÑЯШĤǃШƨƚĲШŸŉШċШΝШũŔƣƖĲШőŔŊőрƓƖĲƚƚƨƖĲШċƨƣŸĦũċƻĲШƽċƚШƚƨĦĦĲƚƚŉƨũũǃШƨŰĬĲƖƣċťĲŰЮШÑőŔƚШ

ůŸĬŔǯĲĬШÂEÑШƣőĲŰШƨŰĬĲƖƽĲŰƣШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚШċƣШċШƚĲƖŔĲƚШŸŉШŔŰƓƨƣШƓŸƽĲƖƚЮШÂEÑШƽŔƣőШŰŸШƓƖĲр

ƣƖĲċƣůĲŰƣШƽċƚШƚƨĤŢĲĦƣĲĬШƣŸШŔĬĲŰƣŔĦċũШƓǃƖŸũǃƚŔƚШĦŸŰĬŔƣŔŸŰƚЯШċŰĬШċĤƚŸƖĤĲĬШƓŸƽĲƖЯШƣĲůƓĲƖċƣƨƖĲЯШ

őĲċƣŔŰŊШƖċƣĲЯШƓƖŸĬƨĦƣШĦŸŰƻĲƖƚŔŸŰШċŰĬШƓƖŸĬƨĦƣШƚĲũĲĦƣŔƻŔƣǃШċũũШĤĲŔŰŊШĦŸůƓċƖĲĬЮШÑőĲШƓƖŸĬƨĦƣƚШŉƖŸůШ

ƣőĲШƓǃƖŸũǃƚŔƚШƽĲƖĲШċũƚŸШƚƨĤŢĲĦƣĲĬШƣŸШċШőŸƚƣШŸŉШċŰċũǃƣŔĦċũШƣĲĦőŰŔƕƨĲƚШы]9р~ÉЯШ~ x?fЯШ Â9fЯШfÅЯШ

 ~ÅьШƣŸШĲũƨĦŔĬċƣĲШƣőĲŔƖШƚƣƖƨĦƣƨƖĲƚЮ 

ΠЮΝШfŰƣƖŸĬƨĦƣŔŸŰ 

ΠЮΝЮΝШ9ƨƖƖĲŰƣШÉƣċƣĲШŸŉШÂEÑШ~ŔĦƖŸƽċƻĲШÂǃƖŸũǃƚŔƚШ 
 

ΧдΤдΤдΤЮ ċƣƨƖĲЮŸŉЮÂƖŸĬƨĦƣƚЮċŰĬЮ~ĲĦőċŰŔƚůЮŸŉЮ?ĲŊƖċĬċƣŔŸŰ 

 
ÖŰũŔťĲШůŸƚƣШŸƣőĲƖШƓũċƚƣŔĦƚЯШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚШŸŉШÂEÑЯШƽŔƣőŸƨƣШƚƨƚĦĲƓƣŸƖƚШŸƖШċŰǃШĦŸрŉĲĲĬƚƣŸĦťЯШ

ǃŔĲũĬƚШŢƨƚƣШƚŸũŔĬШċŰĬШŊċƚĲŸƨƚШƓƖŸĬƨĦƣƚЮШΞΟΣШÑőĲШƚŸũŔĬЯШŰŸŰрĦőċƖЯШƓƖŸĬƨĦƣƚШċƖĲШƣǃƓŔĦċũũǃШċШ

ƣĲƖĲƓőƣőċũċƣĲрĤċƚĲĬШĦŸůƓŸƨŰĬШыƣĲƖĲƓőƣőċũŔĦШċĦŔĬЯШůŸŰŸƻŔŰǃũШƣĲƖĲƓőƣőċũċƣĲЯШĬŔƻŔŰǃũШ

ƣĲƖĲƓőƣőċũċƣĲЯШĤĲŰǍŸŔĦШċĦŔĬьЯШƽőŔũƚƣШƣőĲШŊċƚĲŸƨƚШĦŸůƓŸŰĲŰƣШĦŸŰƚŔƚƣƚШŸŉШ9§ΞШċŰĬШĲƣőǃũĲŰĲЮШ

fŰĦƖĲċƚŔŰŊШƓǃƖŸũǃƚŔƚШƣĲůƓĲƖċƣƨƖĲШőċƚШĤĲĲŰШƚőŸƽŰШƣŸШƖĲĬƨĦĲШƣőĲШƓƖŸƓŸƖƣŔŸŰШŸŉШĦőċƖШŔŰШƣőĲШǯŰċũШ

ƓƖŸĬƨĦƣЯШĤǃШŉċƻŸƨƖŔŰŊШŉŸƖůċƣŔŸŰШŸŉШŉƨƖƣőĲƖШŊċƚШтШƣǃƓŔĦċũũǃШ9§ΞШċŰĬШ9§ЮШΞΟΤ 

ÉƣƨĬŔĲƚШőċƻĲШĤĲĲŰШƨŰĬĲƖƣċťĲŰШƣŸШƨŰĬĲƖƚƣċŰĬШƣőĲШůĲĦőċŰŔƚůƚШċƣШƓũċǃШƽőĲŰШÂEÑШŔƚШƓǃƖŸũǃƚĲĬЯШ

ƣőƖŸƨŊőШċШĦŸůĤŔŰċƣŔŸŰШůŸũĲĦƨũċƖШůŸĬĲũũŔŰŊШΞΟΥЯШÑ] ШĲǂƓĲƖŔůĲŰƣƚШΞΟΦЯШċŰĬШĬŔǭƨƚĲШƖĲǰĲĦƣċŰĦĲШ

ŔŰŉƖċƖĲĬШ[ŸƨƖŔĲƖШƣƖċŰƚŉŸƖůШƚƓĲĦƣƖŸƚĦŸƓǃШы?Åf[ÑьЮШΞΠΜШũũШŸŉШƣőĲШƚƣƨĬŔĲƚШƨŰĬĲƖƣċťĲŰШƣŸШƓƖŸĤĲШƣőĲШ

ƓǃƖŸũǃƚŔƚШůĲĦőċŰŔƚůƚШŸŉШÂEÑШĬŸШƚŸШƨƚŔŰŊШĦŸŰƻĲŰƣŔŸŰċũШőĲċƣŔŰŊЮШìőŔũƚƣШŔƣШŔƚШŔůƓŸƖƣċŰƣШƣŸШ



мну 
 

ċĦťŰŸƽũĲĬŊĲШƣőĲƖĲШĦŸƨũĬШĤĲШƚŸůĲШƨŰĦĲƖƣċŔŰƣǃШƽőĲŰШĬŔƖĲĦƣũǃШĦŸůƓċƖŔŰŊШƽŸƖťШĦċƖƖŔĲĬШŸƨƣШŔŰШċШ

ĦŸŰƻĲŰƣŔŸŰċũШőĲċƣŔŰŊШĲŰƻŔƖŸŰůĲŰƣШƣŸШċШůŔĦƖŸƽċƻĲШŸŰĲЯШƓċƖƣŔĦƨũċƖũǃШŔŉШċШĦċƣċũǃƚƣШŸƖШƚƨƚĦĲƓƣŸƖШŔƚШ

ƓƖĲƚĲŰƣЯШƣőĲШĦŸŰĦũƨƚŔŸŰƚШŸŉШƣőĲШůĲĦőċŰŔƚƣŔĦШũŔƣĲƖċƣƨƖĲШĬŸШĦŸƖƖĲũċƣĲШƽĲũũШƣŸШƣőĲШƓƖŸĬƨĦƣƚШ

ŸĤƣċŔŰĲĬШŉƖŸůШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚЮШ 

ÂEÑШƓǃƖŸũǃƚŔƚШŔƚШĤĲũŔĲƻĲĬШƣŸШĤĲШŔŰŔƣŔċƣĲĬШĤǃШőŸůŸũǃƣŔĦШĦőċŔŰШƚĦŔƚƚŔŸŰШŸŉШƣőĲШŊũǃĦŸũŔĦШƨŰŔƣЯШċƚШ

?ĲŰƚŔƣǃШ[ƨŰĦƣŔŸŰċũШÑőĲŸƖǃШы?[ÑьШĦċũĦƨũċƣŔŸŰƚШĬĲƣĲƖůŔŰĲĬШƣőĲШШ9р9ШĤŸŰĬƚШŔŰШƣőŔƚШƓŸƖƣŔŸŰШŸŉШƣőĲШ

ƖĲƓĲċƣШƨŰŔƣШĲǂőŔĤŔƣШƣőĲШũŸƽĲƚƣШĤŸŰĬШĬŔƚƚŸĦŔċƣŔŸŰШĲŰĲƖŊǃШы7?EьШы[ŔŊЮШΠЮΝьЮΞΟΥЯШΞΠΝШcŸůŸũǃƣŔĦШĦũĲċƻċŊĲШ

ċƓƓĲċƖƚШƣŸШĬŸůŔŰċƣĲШŔŰШƣőĲШĲċƖũǃШƚƣċŊĲƚШŸŉШƓǃƖŸũǃƚŔƚШы[ŔŊШΠЮΞьЯШċŉƣĲƖШƽőŔĦőШĦŸŰĦĲƖƣĲĬШċŰĬШĦƖŸƚƚр

ũŔŰťŔŰŊШƖĲċĦƣŔŸŰƚШĤĲĦŸůĲШůŸƖĲШċĤƨŰĬċŰƣШы[ŔŊЮШΠЮΟьЮΞΠΞШШŔŰцƚŔƣƨЮ?Åf[ÑШċŰċũǃƚĲƚШċũƚŸШŔĬĲŰƣŔǯĲĬШƣőĲШ

ŊƖŸƽƣőШŸŉШċŰШШр§cШƚƣƖĲƣĦőŔŰŊШĤċŰĬШĦŸƖƖĲƚƓŸŰĬŔŰŊШƣŸШĦċƖĤŸǂǃũŔĦШċĦŔĬШŉŸƖůċƣŔŸŰШċƚШĬĲĦŸůƓŸƚŔƣŔŸŰШ

ƣŸŸťШƓũċĦĲШы[ŔŊЮШΠЮΠьЯШƽőĲƖĲċƚШƣőĲШĤċŰĬƚШƽőŔĦőШĦŸƖƖĲƚƓŸŰĬĲĬШƣŸШċƖŸůċƣŔĦШ9рcШƚƣƖĲƣĦőŔŰŊШċŰĬШ

ĤĲŰĬŔŰŊШċũũШƖĲůċŔŰĲĬШƨŰĦőċŰŊĲĬЮΞΠΜШШÑőŔƚШőċƚШĤĲĲŰШƣċťĲŰШċƚШŉƨƖƣőĲƖШĲƻŔĬĲŰĦĲШƣőċƣШċũũШŸŉШƣőĲШ

ĦőĲůŔĦċũШƣƖċŰƚŉŸƖůċƣŔŸŰƚШƣċťŔŰŊШƓũċĦĲШĬƨƖŔŰŊШÂEÑШƓǃƖŸũǃƚŔƚШŸĦĦƨƖШŔŰШƣőĲШŊũǃĦŸũŔĦШċŰĬШĲƚƣĲƖШ

ƖĲŊŔŸŰƚШŸŉШƣőĲШƖĲƓĲċƣŔŰŊШƨŰŔƣЯШƽőŔũƚƣШƣőĲШċƖŸůċƣŔĦШƖŔŰŊШƖĲůċŔŰƚШƨŰċũƣĲƖĲĬЮШ

 

[ŔŊƨƖĲЮΧдΤЮшЮ7ŸŰĬЮĬŔƚƚŸĦŔċƣŔŸŰЮĲŰĲƖŊŔĲƚЮŸŉЮÂEÑЮŔŰЮťsфůŸũеЮĦċũĦƨũċƣĲĬЮĤǃЮĬĲŰƚŔƣǃЮŉƨŰĦƣŔŸŰċũЮƣőĲŸƖǃдЮÉĦŔƚƚŔŸŰЮŸŉЮƣőĲЮ9ц9Ю
ĤŸŰĬЮŔŰЮƣőĲЮŊũǃĦŸũŔĦЮƓŸƖƣŔŸŰЮŸŉЮƣőĲЮƖĲƓĲċƣЮƨŰŔƣЮŔƚЮůŸƚƣЮŉċƻŸƨƖċĤũĲЮёΦΦΧдΧЮťsфůŸũђЮƽŔƣőЮĤŸŰĬƚЮƖĲƕƨŔƖŔŰŊЮůŸƖĲЮĲŰĲƖŊǃЮƣŸЮ
ĤĲЮĤƖŸťĲŰЮċƚЮƣőĲЮċƖŸůċƣŔĦЮƖŔŰŊЮŔƚЮċƓƓƖŸċĦőĲĬдЮ 

 



мнф 
 

 

 

[ŔŊƨƖĲЮΧдΥЮшЮcŸůŸũǃƣŔĦЮƚĦŔƚƚŔŸŰЮċƣЮƻċƖŔŸƨƚЮũŸĦċƣŔŸŰƚЮŔŰЮƣőĲЮÂEÑЮƖĲƓĲċƣŔŰŊЮƨŰŔƣдЮÑőĲЮƓŸƣĲŰƣŔċũЮƚĦĲŰċƖŔŸƚЮċƖĲЮƖċŰťĲĬЮŔŰЮ
ƣĲƖůƚЮŸŉЮƣőĲЮ7?EƚЮŔŰЮǯŊƨƖĲЮΧдΦдЮ 

 

 

[ŔŊƨƖĲЮΧдΦЮшЮ~ĲĦőċŰŔƚůƚЮĤĲũŔĲƻĲĬЮƣŸЮƣċťĲЮƓũċĦĲЮĬƨƖŔŰŊЮÂEÑЮƓǃƖŸũǃƚŔƚеЮĤĲƚŔĬĲƚЮőŸůŸũǃƣŔĦЮĦőċŔŰЮƚĦŔƚƚŔŸŰЮŔũũƨƚƣƖċƣĲĬЮŔŰЮ
ǯŊƨƖĲЮΧдΥд 

Τд 9ŸŰĦĲƖƣĲĬЮƖĲċĦƣŔŸŰЮƣŸЮƓƖŸĬƨĦĲЮŉƖċŊůĲŰƣƚЮƽŔƣőЮĦċƖĤŸǂǃũŔĦЮċĦŔĬЮċŰĬЮƻŔŰǃũЮĲƚƣĲƖЮĲŰĬЮŊƖŸƨƓƚЮ 

Υд 9ƖŸƚƚцũŔŰťŔŰŊЮƖĲċĦƣŔŸŰЮĤĲƣƽĲĲŰЮƣƽŸЮÂEÑЮĦőċŔŰƚЮцЮċЮƓŸƣĲŰƣŔċũЮƖŸƨƣĲЮƣŸЮĦőċƖЮŉŸƖůċƣŔŸŰд 



мол 
 

 

ÑőĲШŔĬĲŰƣŔƣǃШŸŉШƣőĲШŊċƚĲŸƨƚШƓƖŸĬƨĦƣƚШы9§ΞЯШ9§ШċŰĬШĲƣőǃũĲŰĲьШőċƻĲШĤĲĲŰШŔĬĲŰƣŔǯĲĬШĤǃШĲŔƣőĲƖШ

ĤƨĤĤũŔŰŊШƓǃƖŸũǃƚŔƚШŊċƚĲƚШƣőƖŸƨŊőШũŔůĲƽċƣĲƖШŸƖШ]9р~ÉЮШÉŸũŔĬШƓƖŸĬƨĦƣƚШŉƖŸůШÂEÑШƓǃƖŸũǃƚŔƚШċƖĲШ

ƨƚƨċũũǃШƚƨĤŢĲĦƣĲĬШƣŸШĲũĲůĲŰƣċũШċŰċũǃƚŔƚШŸƖШ]9р~ÉЯШċƚƚƨůŔŰŊШƣőĲǃШċƖĲШŸŉШũŸƽШĲŰŸƨŊőШůŸũĲĦƨũċƖШ

ƽĲŔŊőƣШƣŸШĤĲШƚŸũƨĤũĲШŔŰШƣőĲШƻŸũċƣŔũĲШƚŸũƻĲŰƣƚШƖĲƕƨŔƖĲĬШĤǃШ]9р~ÉЮШ 

ΧдΤдΤдΥЮÅŸƨƣĲƚЮŉŸƖЮÂEÑЮÂǃƖŸũǃƚŔƚ 

 
ÑőĲШőŔŊőШƻŸũƨůĲƚШŸŉШĦőċƖШƽőŔĦőШĦċŰШĤĲШŉŸƖůĲĬШƽőĲŰШÂEÑШőĲċƣĲĬШŔŰШċШůŔĦƖŸƽċƻĲШǯĲũĬШĤǃШŔƣƚĲũŉШ

őċƚШŰĲĦĲƚƚŔƣċƣĲĬШƣőĲШċĬĬŔƣŔŸŰШŸŉШƚƨƚĦĲƓƣŸƖƚЯШŸƖШĦŸрƓǃƖŸũǃƚŔƚШƚƣƖċƣĲŊŔĲƚЯШƣŸШĬŔƚŉċƻŸƨƖШĦőċƖШ

ŉŸƖůċƣŔŸŰШĤǃШŔŰĦƖĲċƚŔŰŊШƣőĲШőĲċƣŔŰŊШƖċƣĲШŸƖШŔŰƣƖŸĬƨĦŔŰŊШƚǃŰĲƖŊŔƚƣŔĦШĲǭĲĦƣƚШĤĲƣƽĲĲŰШƣőĲШĬŔǭĲƖĲŰƣШ

ŉĲĲĬƚƣŸĦťƚЮШ 

ÉŔũŔĦŸŰШĦċƖĤŔĬĲƚШыÉŔ9ьШċũƚŸШĲǂőŔĤŔƣШĲǂĦĲũũĲŰƣШůŔĦƖŸƽċƻĲШċĤƚŸƖĤŔŰŊШƓƖŸƓĲƖƣŔĲƚШċŰĬШőċƻĲШĤĲĲŰШ

ƨƣŔũŔƚĲĬШŔŰШƣőĲШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚШŸŉШÂEÑШƽċƣĲƖШĤŸƣƣũĲƚЮΞΟΣШΟΜШŊШŸŉШÂEÑШƽċƚШƓǃƖŸũǃǍĲĬШċƣШΡΜΜШ9҄Ш

ƽŔƣőШŔŰĦƖĲċƚŔŰŊШũŸċĬƚШŸŉШÉŔ9ШыΞΜЯШΞΡЯШΟΜЯШΟΡШċŰĬШΠΜШŊьШċŰĬШƣőĲШőĲċƣŔŰŊШƖċƣĲШƽċƚШŉŸƨŰĬШƣŸШŉċũũШƽŔƣőШ

ŔŰĦƖĲċƚŔŰŊШũŸċĬШыΝΜΠЮΣΠШ9҄оůŔŰШċƣШΞΡШŊШũŸċĬŔŰŊШŉĲũũШƣŸШΠΝЮΠΣШ9҄оůŔŰШċƣШΟΜШŊШũŸċĬŔŰŊьШƽőŔĦőШƽċƚШ

[ŔŊƨƖĲЮΧдΧЮшЮЮƓŸƚƚŔĤũĲеЮċũƣĲƖŰċƣĲЮƖŸƨƣĲЮƣŸЮĦċƖĤŸǂǃũŔĦЮċĦŔĬЮċŰĬЮƻŔŰǃũЮĲƚƣĲƖцƣĲƖůŔŰċƣĲĬЮĦőċŔŰЮŉƖċŊůĲŰƣƚЮƣŸЮƣőĲЮŸŰĲЮ
ƓƖŸƓŸƚĲĬЮŔŰЮǯŊƨƖĲЮΧдΦдЮцőŸůŸũǃƣŔĦЮĦőċŔŰЮƚĦŔƚƚŔŸŰЮŸŉЮƣőĲЮ9ц§ЮĤŸŰĬЮŔŰЮƣőĲЮŊũǃĦŸũŔĦЮƖĲŊŔŸŰЮŉŸũũŸƽĲĬЮĤǃЮċЮőǃĬƖŸŊĲŰЮ
ċĤƚƣƖċĦƣŔŸŰЮƚƣĲƓдЮЮ 



мом 
 

ċƣƣƖŔĤƨƣĲĬШƣŸШċШŉċũũШŔŰШƣőĲШƚƓĲĦŔǯĦШĲŰĲƖŊǃШŸŉШƣőĲШƓƖŸĦĲƚƚЮШcŸƽĲƻĲƖЯШƚŸũŔĬШċŰĬШŊċƚШƓƖŸĬƨĦƣШǃŔĲũĬƚШ

ŔŰĦƖĲċƚĲĬШŉƖŸůШΠШӖШċŰĬШΥШӖШƖĲƚƓĲĦƣŔƻĲũǃШċƣШċШΞΡШŊШÉŔ9ШũŸċĬŔŰŊШƣŸШΞΡШӖШċŰĬШΟΡШӖШƽőĲŰШÉŔ9Ш

ũŸċĬŔŰŊШƽċƚШŔŰĦƖĲċƚĲĬШƣŸШΠΜШŊЮШ?ĲƚƓŔƣĲШƣőĲШċĬĬŔƣŔŸŰШŸŉШŉƨƖƣőĲƖШÉŔ9ШŔůƓĲĬŔŰŊШƣőĲШőĲċƣŔŰŊШƖċƣĲШŸŉШ

ƣőĲШƓǃƖŸũǃƚŔƚШŔŰŔƣŔċũũǃЯШŔƣШƽċƚШƚőŸƽŰШƣŸШċŔĬШĦŸŰƻĲƖƚŔŸŰШŸŉШƣőĲШÂEÑШċƣШőŔŊőĲƖШċůŸƨŰƣƚЮШ ũƣőŸƨŊőШƣőŔƚШ

ƽŸƖťШĦƖċŉƣĲĬШċŰШŔŰƣĲƖĲƚƣŔŰŊШĬŔƚĦƨƚƚŔŸŰШŸŰШƣőĲШĬŔǭĲƖĲŰƣШŸƨƣĦŸůĲƚШŸŉШƻċƖǃŔŰŊШƚƨƚĦĲƓƣŸƖШũŸċĬЯШũŔƣƣũĲШ

ƽŸƖťШƽċƚШĬŸŰĲШƣŸШċŰċũǃƚĲШƣőĲШƓƖŸĬƨĦƣƚШŸŉШƣőĲШƓǃƖŸũǃƚŔƚЮШ§ŰũǃШĲũĲůĲŰƣċũШċŰċũǃƚŔƚШƽċƚШƓĲƖŉŸƖůĲĬШ

ŸŰШƣőĲШƚŸũŔĬШƓƖŸĬƨĦƣƚЯШċŰĬШċƚШƣőĲǃШċĤƨŰĬċŰĦĲШŸŉШĦċƖĤŸŰЯШőǃĬƖŸŊĲŰШċŰĬШŸǂǃŊĲŰШůċƣĦőĲĬШƣőŸƚĲШ

ŸŉШĤĲŰǍŸŔĦШċĦŔĬЯШΠрƻŔŰǃũĤĲŰǍŸŔĦШċĦŔĬЯШůŸŰŸƻŔŰǃũШƣĲƖĲƓőƣőċũċƣĲШċŰĬШĬŔƻŔŰǃũШƣĲƖĲƓőƣőċũċƣĲШƣőĲШ

ċƨƣőŸƖƚШƚƨůůċƖŔƚĲĬШƣőċƣШƣőĲƚĲШƽĲƖĲШƣőĲШƓƖŸĬƨĦƣƚШŸŉШƣőĲŔƖШƓƖŸĦĲƚƚЮШ 

ÖƚĲШŸŉШĤŔŸĦőċƖЯШƓƖŸĬƨĦĲĬШŉƖŸůШƣőĲШĦċƖĤŸŰŔƚċƣŔŸŰШŸŉШĦŸƖŰШŸƖШ?ŸƨŊũċƚШǯƖШƣƖĲĲƚЯШőċƚШĤĲĲŰШ

ĬĲůŸŰƚƣƖċƣĲĬШċƚШċШƖŸƨƣĲШƣŸШƖĲůŸƻĲШĦőċƖШŉŸƖůċƣŔŸŰШċũƣŸŊĲƣőĲƖЮШΞΠΟШìőĲŰШƓǃƖŸũǃƚĲĬШƽŔƣőШċШΟаΝШ

ĦőċƖШƣŸШÂEÑШũŸċĬŔŰŊШċƣШΣΜΜШ҄9ЯШÂEÑШƽċƚШĬĲŊƖċĬĲĬШƣŸШũŔƕƨŔĬШċŰĬШŊċƚĲŸƨƚШƓƖŸĬƨĦƣƚЯШΞΜШƽƣӖШċŰĬШΥΜШ

ƽƣӖШƖĲƚƓĲĦƣŔƻĲũǃШŉŸƖШĦŸƖŰШĤŔŸĦőċƖбШΞΟШƽƣӖШċŰĬШΤΤШƽƣӖШŉŸƖШ?ŸƨŊũċƚШǯƖЮШ 

7ŔŸůċƚƚШŔƣƚĲũŉЯШĬƨĲШƣŸШƣőĲШƽċƣĲƖШƓƖĲƚĲŰƣШŔŰШŔƣƚШƚƣƖƨĦƣƨƖĲЯШőċƚШċũƚŸШĤĲĲŰШĲǂƓũŸƖĲĬШċƚШċШƚƨƚĦĲƓƣŸƖШ

ŉŸƖШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚЮШΝΤΡШÂEÑШċŰĬШƖŔĦĲШőƨƚťШыÅcьШƽĲƖĲШǯƖƚƣШőĲċƣĲĬШƽŔƣőШůŔĦƖŸƽċƻĲƚШċƣШċŰШŔŰƓƨƣШ

ƓŸƽĲƖШŸŉШΠΡΜШìЯШċŰĬШőĲċƣŔŰŊШƖċƣĲƚШŸŉШΟΥШ҄9оůŔŰШċŰĬШΝΠΥШ҄9оůŔŰШƖĲƚƓĲĦƣŔƻĲũǃШƽĲƖĲШůĲċƚƨƖĲĬЮ 

ÑőĲШƣƽŸШůċƣĲƖŔċũƚШƽĲƖĲШƣőĲŰШůŔǂĲĬШċƣШƻċƖǃŔŰŊШƖċƣŔŸƚШċŰĬШƣőĲШƖĲƚƨũƣŔŰŊШőĲċƣŔŰŊШƖċƣĲШƽċƚШ

ƕƨċŰƣŔǯĲĬЯШƽŔƣőШƣőĲШůŸƚƣШƖċƓŔĬШőĲċƣŔŰŊШыΝΣΟШ҄9оůŔŰьШċƖŔƚŔŰŊШŉƖŸůШċШÂEÑаШÅcШůŔǂƣƨƖĲШŸŉШċШΝаΟШƖċƣŔŸЮШ

cŸƽĲƻĲƖЯШĬĲƚƓŔƣĲШƣőŔƚШőŔŊőШőĲċƣŔŰŊШƖċƣĲЯШċШĦőċƖШǃŔĲũĬШŸŉШΟΝЮΝШƽƣӖШƽċƚШƓƖŸĬƨĦĲĬШċũŸŰŊƚŔĬĲШ

ŊċƚĲŸƨƚШƓƖŸĬƨĦƣƚШƣŸƣċũũŔŰŊШΟΦЮΦШƽƣШӖЮШìőĲŰШƣőĲШÂEÑаÅcШƖċƣŔŸШƽċƚШċĬŢƨƚƣĲĬШƣŸШΡаΝЯШċШŉċƖШũŸƽĲƖШ

őĲċƣŔŰŊШƖċƣĲШыΣΟШ҄9оůŔŰьШƽċƚШƚĲĲŰЯШĤƨƣШũŸƽĲƖШĦőċƖШǃŔĲũĬƚШыΝΥЮΣШƽƣӖьШƽŔƣőШċШĦŸŰĦƨƖƖĲŰƣШ

ŔůƓƖŸƻĲůĲŰƣШŔŰШŊċƚШǃŔĲũĬШыΡΡЮΞШӖьЮШÑőĲШƚċůĲШƓǃƖŸũǃƚŔƚШƣĲůƓĲƖċƣƨƖĲШыΣΜΜШ҄9ьШƽċƚШƖĲċĦőĲĬШŉŸƖШċũũШ

ƓǃƖŸũǃƚŔƚЯШċŰĬШƣőĲШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШĤŔŸрŸŔũШǃŔĲũĬĲĬШċƣШƣőĲƚĲШƖċƣŔŸƚШƽċƚШƨŰĦőċŰŊĲĬШыΞΦЮΤШтШΞΣЮΞШƽƣШӖьШ

ƖĲƚƓĲĦƣŔƻĲũǃЯШƚƨŊŊĲƚƣŔŰŊШƣőċƣШƣőĲШũŸƽĲƖШőĲċƣŔŰŊШƖċƣĲШŸŉШƣőĲШƓǃƖŸũǃƚŔƚШŉŸƖШƣőĲШΡаΝШƖċƣŔŸЯШċŰĬШƣőĲШ



мон 
 

ũŸŰŊĲƖШƖĲƚŔĬĲŰĦĲШƣŔůĲШƣőċƣШċƖŔƚĲƚШċƚШċШƖĲƚƨũƣЯШŉċĦŔũŔƣċƣĲƚШŊƖĲċƣĲƖШƣƖċŰƚŉŸƖůċƣŔŸŰШŸŉШƣőĲШĦőċƖШƣŸШ

ŊċƚĲŸƨƚШůċƣĲƖŔċũЮШ 

9ŸрƓǃƖŸũǃƚŔƚШŸŉШÂEÑШċŰĬШx?ÂEШыΝаΟШũŸċĬŔŰŊШƖċƣŔŸŰШĤǃШůċƚƚьШőċƚШċũƚŸШĤĲĲŰШƓĲƖŉŸƖůĲĬШƽŔƣőШ

ƚƨƚĦĲƓƣŸƖƚШŊĲŰĲƖċƣĲĬШĤǃШƣőĲШĦċƖĤŸŰŔƚċƣŔŸŰШŸŉШĦŸĦŸŰƨƣШőƨƚťƚШы9c9ьЮΞΠΠШ9c9ШƽċƚШƚőŸƽŰШƣŸШ

ƓƖŸƻŔĬĲШċШĦŸůƓĲƣŔƣŔƻĲШőĲċƣŔŰŊШƖċƣĲШыΠΞЮΦΦШ҄9оůŔŰьШƣŸШÉŔ9ШыΟΟЮΝΠШ҄9оůŔŰьШċŰĬШċĦƣŔƻċƣĲĬШĦċƖĤŸŰШ

ыΡΣЮΝΥШ҄9оůŔŰьЯШċŰĬШůċŔŰƣċŔŰĲĬШƣőŔƚШőĲċƣŔŰŊШƖċƣĲШŉŸƖШċШũĲċƚƣШǯƻĲШƓǃƖŸũǃƚŔƚШĦǃĦũĲƚЮШ ŉƣĲƖШƣőĲШǯƖƚƣШ

ĦǃĦũĲЯШċШƖĲĬƨĦƣŔŸŰШŔŰШĦőċƖШċŰĬШŸŔũШǃŔĲũĬШƽċƚШŸĤƚĲƖƻĲĬШŉŸƖШƓǃƖŸũǃƚŔƚШƨƚŔŰŊШ9c9ШƚƨƚĦĲƓƣŸƖƚЯШƽŔƣőШċШ

ĦŸƖƖĲƚƓŸŰĬŔŰŊШŔŰĦƖĲċƚĲШŔŰШŊċƚШǃŔĲũĬЮШ ũũШĲǂƓĲƖŔůĲŰƣƚШƽĲƖĲШĦŸŰĬƨĦƣĲĬШċƣШċШƣĲůƓĲƖċƣƨƖĲШŸŉШΡΡΜШ҄9Ш

ƽŔƣőШċŰШŔŰƓƨƣШƓŸƽĲƖШŸŉШΡΜΜШìбШ]9р~ÉШċŰċũǃƚŔƚШĬĲƣĲƖůŔŰĲĬШƣőĲШŸŔũШĦŸŰƚŔƚƣĲĬШŸŉШƻċƖŔŸƨƚШůŸŰŸр

ċƖŸůċƣŔĦШƚƓĲĦŔĲƚЯШƽőŔũƚƣШƣőĲШŊċƚШƓőċƚĲШƽċƚШůċĬĲШƨƓШŸŉШ9§ЯШ9§ΞЯШ9cΠШċŰĬШcΞЮШ 

fŰШŸƖĬĲƖШƣŸШƚƣƨĬǃШőŸƽШƚƨƚĦĲƓƣŸƖШĦőŸŔĦĲШĦŸƨũĬШĤĲШƨƚĲĬШƣŸШƣƨŰĲШƓƖŸĬƨĦƣШƚĲũĲĦƣŔƻŔƣǃЯШüőċŸЮĲƣШċũШ

ƨŰĬĲƖƣŸŸťШĲǂƓĲƖŔůĲŰƣƚШƽőĲƖĲШċШůŔǂĲĬШŉĲĲĬƚƣŸĦťШŸŉШÂEÑШċŰĬШƚċƽĬƨƚƣШƽċƚШƓǃƖŸũǃƚĲĬШċũŸŰŊƚŔĬĲШ

ƣőƖĲĲШĬŔǭĲƖĲŰƣШƚƨƚĦĲƓƣŸƖƚаШĦċƖĤŸŰШƓŸƽĬĲƖЯШŉĲƖƖŸŉĲƖƖŔĦШŸǂŔĬĲШы[ĲΟ§ΠьШċŰĬШĦċũĦŔƨůШŸǂŔĬĲШы9ċ§ьЮШΞΠΡШ

ÂǃƖŸũǃƚŔƚШĲǂƓĲƖŔůĲŰƣƚШƽĲƖĲШĦŸŰĬƨĦƣĲĬШċƣШċШƣĲůƓĲƖċƣƨƖĲШŸŉШΣΟΜШ҄9ШŉŸƖШΝШőŸƨƖЯШƽŔƣőШŔŰƓƨƣШƓŸƽĲƖШ

ĤĲŔŰŊШĬǃŰċůŔĦċũũǃШċĬŢƨƚƣĲĬШƣŸШůċŔŰƣċŔŰШċШĦŸŰƚƣċŰƣШƣĲůƓĲƖċƣƨƖĲЯШċŉƣĲƖШƽőŔĦőШƓǃƖŸũǃƚŔƚШƓƖŸĬƨĦƣƚШ

ƽĲƖĲШĲǂƣƖċĦƣĲĬШŔŰƣŸШĬŔĦőũŸƖŸůĲƣőċŰĲШы?9~ьШċŰĬШċŰċũǃƚĲĬШĤǃШ]9р~ÉЮШ 

[ŸƖШċŰШĲƕƨŔƻċũĲŰƣШůċƚƚрũŸċĬŔŰŊШŸŉШÂEÑШċŰĬШƚċƽĬƨƚƣШыΝаШΝьЯШċũůŸƚƣШőċũŉШŸŉШƣőĲШƓƖŸĬƨĦƣƚШċƖĲШ

ĤĲŰǍŸŔĦШċĦŔĬШċŰĬШŔƣƚШĬĲƖŔƻċƣŔƻĲƚШƽőĲŰШĦċƖĤŸŰШƓŸƽĬĲƖШƽċƚШƨƚĲĬШċƚШƣőĲШƚƨƚĦĲƓƣŸƖЮШÑőĲШŉŸƖůċƣŔŸŰШ

ŸŉШƣĲƖĲƓőƣőċũŔĦШċĦŔĬШĬĲƖŔƻċƣŔƻĲƚШыΤЮΦШƽƣШӖьШĬƨƖŔŰŊШĦŸрƓǃƖŸũǃƚŔƚШƽċƚШċũƚŸШŰŸƣĲĬЯШċŰĬШƣőĲШċƨƣőŸƖƚШ

őǃƓŸƣőĲƚŔƚĲШƣőċƣШƣőŔƚШƓƖŸĤċĤũǃШƖĲƚƨũƣƚШŉƖŸůШƣőĲШőǃĬƖŸũǃƚŔƚШŸŉШƣőĲШĲƚƣĲƖШĤŸŰĬШĤǃШƽċƣĲƖШƖĲũĲċƚĲĬШ

ĬƨƖŔŰŊШĤŔŸůċƚƚШƓǃƖŸũǃƚŔƚШŉŸƖůŔŰŊШƣĲƖĲƓőƣőċũŔĦШċĦŔĬЮ 

éċũƨċĤũĲШőǃĬƖŸĦċƖĤŸŰƚШƽĲƖĲШŉŸƨŰĬШŔŰШƣőĲШũŔƕƨŔĬШƓƖŸĬƨĦƣШыΟΜШƽƣШӖьЯШƽŔƣőШůŸũĲĦƨũċƖШƽĲŔŊőƣƚШŸŉШ

ΝΠΜШƣŸШΞΣΜШ?ċЯШƽőĲŰШċШΝаШΠШÂEÑаШƚċƽĬƨƚƣШƨŰĬĲƖƽĲŰƣШƓǃƖŸũǃƚŔƚШƽŔƣőШĦċƖĤŸŰШƓŸƽĬĲƖЮШ9ċ§ШƽċƚШ

ƚĲĲŰШƣŸШƓƖŸůŸƣĲШƣőĲШŉŸƖůċƣŔŸŰШŸŉШťĲƣŸŰĲƚШċŰĬШőǃĬƖŸĦċƖĤŸŰƚЯШƽŔƣőШċШƖĲĬƨĦƣŔŸŰШŸŉШĤĲŰǍŸŔĦрċĦŔĬШ



моо 
 

ĬĲƖŔƻĲĬШůċƣĲƖŔċũШŰŸƽШŸŰũǃШċĦĦŸƨŰƣŔŰŊШŉŸƖШΝΡШƽƣӖШŸŉШƣőĲШƓǃƖŸũǃƚĲĬШůċƣĲƖŔċũЯШƽőŔũƚƣШ[ĲΟ§ΠШ

ŉċƻŸƨƖĲĬШƣőĲШŉŸƖůċƣŔŸŰШŸŉШĲƚƣĲƖрĤċƚĲĬШƓƖŸĬƨĦƣƚШŸƻĲƖШƣőċƣШŸŉШĤĲŰǍŸŔĦШċĦŔĬШċŰĬШŔƣƚШĬĲƖŔƻċƣŔƻĲƚЮ 

ũũШŸŉШƣőĲШċĤŸƻĲШĲǂċůƓũĲƚШĬĲůŸŰƚƣƖċƣĲШƚƨĦĦĲƚƚŉƨũШƖŸƨƣĲƚШƣŸШĬĲŊƖċĬĲШÂEÑШĤǃШůŔĦƖŸƽċƻĲШ

ƓǃƖŸũǃƚŔƚЮШ?ƨĲШƣŸШƣőĲШĬŔǭĲƖĲŰƣШƓőċƚĲƚШŸŉШůċƣĲƖŔċũШƓƖŸĬƨĦĲĬШыƚŸũŔĬЯШũŔƕƨŔĬЯШŊċƚьЯШċƚШƽĲũũШċƚШƣőĲШ

ĬŔƻĲƖƚŔƣǃШƓƖĲƚĲŰƣШƽŔƣőŔŰШƣőĲШũŔƕƨŔĬШċŰĬШŊċƚĲŸƨƚШƓƖŸĬƨĦƣƚЯШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚШĦċŰШĤĲШ

ĦŸŰƚŔĬĲƖĲĬШċШŉŸƖůШŸŉШůŸũĲĦƨũĲШƖĲĦǃĦũŔŰŊШĤǃШÉőĲũĬŸŰќƚШőŔĲƖċƖĦőǃШŸŉШƖĲĦǃĦũŔŰŊΠΡШШċƚШƣőĲƖĲШŔƚШŰŸƣШċŰШ

ŸĤƻŔŸƨƚШƖŸƨƣĲШĤċĦťШƣŸШÂEÑШŉƖŸůШƣőĲШƓǃƖŸũǃƚŔƚШƓƖŸĬƨĦƣƚЮШ 

ΠЮΝЮΞШ?ƖċƽĤċĦťƚШŸŉШÉƨƚĦĲƓƣŸƖШÖƚĲШċŰĬШÂƨƚőŔŰŊШƣőĲШ7ŸƨŰĬċƖŔĲƚШŸŉШÂƖŸĬƨĦƣШ
ŰċũǃƚŔƚ 

 

ΧдΤдΥдΤЮ?ƖċƽĤċĦťƚЮŸŉЮ~ŔĦƖŸƽċƻĲЮÉƨƚĦĲƓƣŸƖƚ 

 
~ŔĦƖŸƽċƻĲШƚƨƚĦĲƓƣŸƖƚШőċƻĲШƓƖŸƻĲŰШŔŰƻċũƨċĤũĲШċƚШċШƖŸƨƣĲШƣŸШůċťŔŰŊШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚШŸŉШ

ƓũċƚƣŔĦШċШƻŔċĤũĲШƖŸƨƣĲШŉŸƖШŊĲŰĲƖċƣŔŰŊШƻċũƨĲрċĬĬĲĬШĦőĲůŔĦċũƚШŉƖŸůШƽċƚƣĲШůċƣĲƖŔċũЮШÑőĲШůƨũƣŔƓũĲШ

ƚŸƨƖĦĲƚШŸŉШƚƨƚĦĲƓƣŸƖƚШőċƻĲШĤĲĲŰШŸƨƣũŔŰĲĬШŔŰШƣőĲШƓƖĲƻŔŸƨƚШƚĲĦƣŔŸŰШыůĲƣċũƚЯШĤŔŸůċƚƚЯШÉŔ9ЯШ

ċĦƣŔƻċƣĲĬШĦċƖĤŸŰьШċŰĬШƣőĲǃШċũũШőċƻĲШƣőĲŔƖШŸƽŰШĤĲŰĲǯƣƚШċŰĬШũŔůŔƣċƣŔŸŰƚЮШcŸƽĲƻĲƖЯШƣƽŸШŊĲŰĲƖċũШ

ĦőċũũĲŰŊĲƚШĦċŰШĤĲШĬƖċƽŰШŸƨƣШŉƖŸůШƣőĲШĦƨƖƖĲŰƣШůŔĦƖŸƽċƻĲШũŔƣĲƖċƣƨƖĲШƖĲŊċƖĬŔŰŊШƚƨƚĦĲƓƣŸƖƚа 

ΝЮ ÉƨƚĦĲƓƣŸƖƚШċƖĲШŸŉƣĲŰШůĲĦőċŰŔĦċũũǃШůŔǂĲĬШƽŔƣőШƣőĲШƓǃƖŸũǃƚŔƚШŉĲĲĬƚƣŸĦťЮΝΦΡЯШΞΠΣШÑőŔƚШőċƚШ

ĤĲĲŰШƚőŸƽŰШƣŸШƖĲƚƨũƣШŔŰШċШŰŸŰрƨŰŔŉŸƖůШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƚƨƚĦĲƓƣŸƖШůċƣĲƖŔċũЯШũĲċĬŔŰŊШƣŸШ

őŸƣƚƓŸƣШċŰĬШĦŸũĬШƚƓŸƣШŉŸƖůċƣŔŸŰЮΞΠΤрΞΠΦШfŰĦŸůƓũĲƣĲШƓǃƖŸũǃƚŔƚШĦċŰШċƖŔƚĲШŉƖŸůШċŰШƨŰĲƻĲŰШ

ĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƚƨƚĦĲƓƣŸƖƚЯШőċƖůŔŰŊШƓƖŸĦĲƚƚШǃŔĲũĬƚЯШċŰĬШƖĲċĦƣŸƖШĬċůċŊĲШŔƚШċũƚŸШƓŸƚƚŔĤũĲШ

ŔŉШőŸƣƚƓŸƣƚШƖĲċĦőШƚƨǭŔĦŔĲŰƣũǃШőŔŊőШƣĲůƓĲƖċƣƨƖĲƚЮΞΡΜ 

 

 

 



моп 
 

ΞЮ ШĦőċũũĲŰŊĲШƚƨƖƖŸƨŰĬŔŰŊШƨƚĲШŸŉШƚƨƚĦĲƓƣŸƖƚШƣőċƣШŔƚШƓċƖƣŔĦƨũċƖũǃШƓĲƖƣŔŰĲŰƣШƣŸШÂEÑШŔƚШ

ƚĲƓċƖċƣŔŸŰЮШΞΡΝШШũũШƣőĲШƚƨƚĦĲƓƣŸƖƚШĬŔƚĦƨƚƚĲĬШċĤŸƻĲШőċƻĲШĤĲĲŰШƚŸũŔĬƚШċŰĬШÂEÑЯШƽőĲŰШŰŸƣШ

ƨŰĬĲƖŊŸŔŰŊШĦŸрƓǃƖŸũǃƚŔƚЯШőċƚШĤĲĲŰШƚĲĲŰШƣŸШƓƖŸĬƨĦĲШũċƖŊĲШƕƨċŰƣŔƣŔĲƚШŸŉШƚŸũŔĬШƽőĲŰШ

ĬĲŊƖċĬĲĬЮШÑőŔƚШĦċŰШůċťĲШŔƚŸũċƣŔŸŰШŸŉШƣőĲШƓƖŸĬƨĦƣШŉƖŸůШƣőĲШƚƨƚĦĲƓƣŸƖШĦőċũũĲŰŊŔŰŊЮШ 

ÑőĲƖĲШŔƚШĦƨƖƖĲŰƣũǃШƚĦŸƓĲШŔŰШƣőĲШũŔƣĲƖċƣƨƖĲШƣŸШĲǂƓũŸƖĲШĬĲƻĲũŸƓŔŰŊШċШƓǃƖŸũǃƚŔƚШƓƖŸĦĲƚƚШƽőŔĦőШƨƣŔũŔƚĲƚШ

ĬĲŊƖċĬċĤũĲШƚƨƚĦĲƓƣŸƖƚЯШċŰĬШƓŸƣĲŰƣŔċũШĦċŰĬŔĬċƣĲƚШƽĲƖĲШƚƣƨĬŔĲĬШŔŰШ9őċƓƣĲƖШΟШƽŔƣőШĲƣőǃũĲŰĲШŊũǃĦŸũШ

ŔůƓƖĲŊŰċƣŔŸŰШŔŰƣŸШÂEÑШƻŔċШƚĦ9§ΞШƚőŸƽŔŰŊШƓƖŸůŔƚŔŰŊШĲŰőċŰĦĲůĲŰƣƚШŔŰШƣőĲШĬŔĲũĲĦƣƖŔĦШƖĲƚƓŸŰƚĲЮШ 

ƚĦ9§ΞШŔůƓƖĲŊŰċƣŔŸŰШĦŸƨũĬШĲŰċĤũĲШƣőĲШĦőċũũĲŰŊĲШĦŸŰĦĲƖŰŔŰŊШŰŸŰрƨŰŔŉŸƖůШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШ

ƚƨƚĦĲƓƣŸƖШŔŰШċШƓǃƖŸũǃƚŔƚШŉĲĲĬƚƣŸĦťЮШÑőĲШƚƽĲũũŔŰŊШŸŉШÂEÑШƽőĲŰШĲǂƓŸƚĲĬШƚƨƓĲƖĦƖŔƣŔĦċũШǰƨŔĬШŊƖċŰƣƚШ

ƚƨƓĲƖŔŸƖШċĦĦĲƚƚШƣŸШƣőĲШŔŰƣĲƖŰċũШƚƣƖƨĦƣƨƖĲШŸŉШƣőĲШƓŸũǃůĲƖЯШƽőŔĦőШĦŸƨũĬШĲŰċĤũĲШċШůŸƖĲШĲƻĲŰШ

ĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƚƨƚĦĲƓƣŸƖЮШ 

ΧдΤдΥдΥЮEǂƓċŰĬŔŰŊЮƣőĲЮxŔĤƖċƖǃЮŸŉЮ ŰċũǃƚŔƚЮÑĲĦőŰŔƕƨĲƚЮ 

 
?ĲƚƓŔƣĲШƣőĲШƽŔĬĲШƖċŰŊĲШŸŉШŉĲĲĬƚƣŸĦťƚШċŰĬШƚƨƚĦĲƓƣŸƖƚШƖĲƻŔĲƽĲĬШŔŰШƣőŔƚШĦőċƓƣĲƖЯШƣőĲШċŰċũǃƣŔĦċũШ

ƓŸƖƣŉŸũŔŸШŉŸƖШƓǃƖŸũǃƚŔƚШƓƖŸĬƨĦƣƚШƖĲůċŔŰƚШũŔůŔƣĲĬЮШcĲċƻǃШƨƚĲШŸŉШ]9р~ÉЯШfÅШċŰĬШĲũĲůĲŰƣċũШċŰċũǃƚŔƚШ

ċƖĲШƚĲĲŰШƽőĲŰШĲũƨĦŔĬċƣŔŰŊШƣőĲШŰċƣƨƖĲШŸŉШƓǃƖŸũǃƚŔƚШŸŔũƚШŸƖШŰŸŰрĦőċƖШƚŸũŔĬШƓƖŸĬƨĦƣƚЮШfÅШċŰĬШ

ĲũĲůĲŰƣċũШċŰċũǃƚŔƚШċƖĲШƚƨŔƣċĤũĲШŉŸƖШŔĬĲŰƣŔŉǃŔŰŊШċШƽŔĬĲШƖċŰŊĲШŸŉШĦőĲůŔĦċũШƚƓĲĦŔĲƚЯШĤƨƣШ]9р~ÉШŔƚШ

ŊĲŰĲƖċũũǃШũŔůŔƣĲĬШƣŸШũŸƽĲƖШůŸũĲĦƨũċƖШƽĲŔŊőƣШƓƖŸĬƨĦƣƚШыӃШΡΜΜШ?ċьШċƚШċШƚċůƓũĲШůƨƚƣШĤĲШƻŸũċƣŔũĲШ

ƽŔƣőŔŰШƣőĲШƽŸƖťŔŰŊШƣĲůƓĲƖċƣƨƖĲШŸŉШƣőĲШ]9р~ÉШŸƻĲŰШтШƣǃƓŔĦċũũǃШӅШΟΜΜШ҄9ЮШ 

ƚШċШƖĲƚƨũƣЯШƣőĲШƓƖĲƚĲŰĦĲШŸŉШċŰǃШőŔŊőĲƖШůŸũĲĦƨũċƖШƽĲŔŊőƣШƓƖŸĬƨĦƣƚЯШƚƨĦőШċƚШŸũŔŊŸůĲƖƚШŸŉШƣőĲШ

ƚƣċƖƣŔŰŊШƓŸũǃůĲƖЯШůċǃШĤĲШůŔƚƚĲĬШŔŰШƣőĲШċŰċũǃƣŔĦċũШƓŸƖƣŔŸŰШŸŉШƣőĲШƽŸƖťЮШÑőĲƖĲШċƖĲШƚŸůĲШĲǂċůƓũĲƚШ

ŸŉШ]Â9ШċŰċũǃƚŔƚШŉŸƖШĤŔŸůċƚƚШƓǃƖŸũǃƚŔƚШΞΡΞрΞΡΠЯШĤƨƣШ]9р~ÉШŔƚШŉċƖШůŸƖĲШƖŸƨƣŔŰĲШŉŸƖШƓũċƚƣŔĦƚЯШƽőŔũƚƣШ

~ x?fШŔƚШƻŔƖƣƨċũũǃШŰĲƻĲƖШƨƚĲĬШŉŸƖШƓǃƖŸũǃƚŔƚШċŰċũǃƣŔĦċũШƽŸƖťЮШÑőĲƚĲШƣƽŸШƣĲĦőŰŔƕƨĲƚЯШƽőĲŰШƨƚĲĬШŔŰШ

ĦŸŰŢƨŰĦƣŔŸŰШƽŔƣőШ]9р~ÉЯШƽŸƨũĬШƓƖŸƻŔĬĲШċШůŸƖĲШĬĲƣċŔũĲĬШƓŔĦƣƨƖĲШŸŉШƣőĲШƓǃƖŸũǃƚŔƚШƓƖŸĬƨĦƣШůċťĲШ

ƨƓЯШċƚШċШŉċƖШƽŔĬĲƖШůŸũĲĦƨũċƖШƽĲŔŊőƣШƽŔŰĬŸƽШƽŸƨũĬШĤĲШĦŸƻĲƖĲĬЮШ 



мор 
 

ΠЮΝЮΟШŔůƚШċŰĬШ§ĤŢĲĦƣŔƻĲƚ 
 
ÑőĲШũŔƣĲƖċƣƨƖĲШƖĲƻŔĲƽĲĬШőĲƖĲШĬĲůŸŰƚƣƖċƣĲƚШƣőċƣШƽőŔũƚƣШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚШŔƚШċШƻŔċĤũĲШƖŸƨƣĲШƣŸШ

ĬĲŊƖċĬŔŰŊШƓũċƚƣŔĦШƽċƚƣĲЯШŊĲŰĲƖċũШŸĤƚĲƖƻċƣŔŸŰƚШŸƖШĦŸŰĦũƨƚŔŸŰƚШĦċŰШĤĲШĬŔǭŔĦƨũƣШƣŸШĬƖċƽШŸƨƣШĬƨĲШƣŸШ

ƣőĲШƽŔĬĲШƖċŰŊĲШŸŉШŉĲĲĬƚƣŸĦťШůŔǂƣƨƖĲƚЯШƚƨƚĦĲƓƣŸƖШƣǃƓĲƚШċŰĬШƓƖŸĦĲƚƚŔŰŊШĦŸŰĬŔƣŔŸŰƚШĲǂƓũŸƖĲĬЮШ

cŸƽĲƻĲƖЯШċƣШũĲċƚƣШƣƽŸШĦőċũũĲŰŊĲƚШĦŸŰĦĲƖŰŔŰŊШƣőĲШƨƚĲШŸŉШƚƨƚĦĲƓƣŸƖƚЯШőŸƣШƚƓŸƣШŉŸƖůċƣŔŸŰШċŰĬШ

ĬŔǭŔĦƨũƣŔĲƚШƚĲƓċƖċƣŔŰŊШƚƨƚĦĲƓƣŸƖƚШŉƖŸůШƓƖŸĬƨĦƣШƓŸƚƣрƓǃƖŸũǃƚŔƚЯШċƖĲШċĦťŰŸƽũĲĬŊĲĬШŔŰШƣőĲШ

ũŔƣĲƖċƣƨƖĲЮШÑőĲƖĲШŔƚШċũƚŸШċШőĲċƻǃШƖĲũŔċŰĦĲШŸŰШ]9р~ÉЯШfÅШċŰĬШĲũĲůĲŰƣċũШċŰċũǃƚŔƚШƣŸШĲũƨĦŔĬċƣĲШƣőĲШ

ŔĬĲŰƣŔƣǃШŸŉШƓǃƖŸũǃƚŔƚШƓƖŸĬƨĦƣƚЯШƽŔƣőШƣĲĦőŰŔƕƨĲƚШċŔůĲĬШċƣШĬĲƣĲĦƣŔŰŊШőŔŊőĲƖШůŸũĲĦƨũċƖШƽĲŔŊőƣШ

ƚƓĲĦŔĲƚЯШƚƨĦőШċƚШ]Â9ШċŰĬШ~ x?fЯШĤĲŔŰŊШƨƚĲĬШůŸƖĲШƚƓċƖŔŰŊũǃЮШ 

ĦĦŸƖĬŔŰŊũǃЯШƣőŔƚШĦőċƓƣĲƖШőċƚШƣƽŸШŸƻĲƖċũũШċŔůƚа 

ΝЮ ?ĲůŸŰƚƣƖċƣĲШƣőċƣШÂEÑШƽőŔĦőШőċƚШƨŰĬĲƖŊŸŰĲШƚĦ9§ΞШŔůƓƖĲŊŰċƣŔŸŰШŸŉШĲƣőǃũĲŰĲШŊũǃĦŸũШŔƚШ

ċĤũĲШƣŸШċĤƚŸƖĤШůŔĦƖŸƽċƻĲШƓŸƽĲƖШůŸƖĲШƚƣƖŸŰŊũǃШƣőċŰШƣőĲШƨŰůŸĬŔǯĲĬШƓŸũǃůĲƖЯШƖĲƚƨũƣŔŰŊШ

ŔŰШċШƚƨƓĲƖŔŸƖШőĲċƣŔŰŊШƖċƣĲШŉŸƖШƣőĲШƚċůĲШŔŰƓƨƣШƓŸƽĲƖЮ 

 

ΞЮ ?ĲƓũŸǃШċШƓŸƖƣŉŸũŔŸШŸŉШċŰċũǃƣŔĦċũШƣĲĦőŰŔƕƨĲƚШċƓƓƖŸƓƖŔċƣĲШŉŸƖШċШƖċŰŊĲШŸŉШůŸũĲĦƨũċƖШƽĲŔŊőƣƚШ

ы]Â9ЯШ Â9fЯШ]9р~ÉьЯШċũŸŰŊƚŔĬĲШƣőŸƚĲШċŔůĲĬШċƣШŉƨŰĦƣŔŸŰċũШŊƖŸƨƓШŔĬĲŰƣŔǯĦċƣŔŸŰШыfÅЯШ ~ÅьЮШ 

 

ÑőĲШƚƓĲĦŔǯĦШŸĤŢĲĦƣŔƻĲƚШċƖĲа 

ΝЮ 9ċƖƖǃШŸƨƣШċШƚƨĦĦĲƚƚŉƨũШƚĦċũĲШƨƓШŸŉШƣőĲШƚĦ9§ΞШŔůƓƖĲŊŰċƣŔŸŰШŸŉШĲƣőǃũĲŰĲШŊũǃĦŸũШŔŰƣŸШÂEÑШ

ĬĲƚĦƖŔĤĲĬШŔŰШ9őċƓƣĲƖШΟЮШfůƓƖĲŊŰċƣŔŸŰШĲǂƓĲƖŔůĲŰƣƚШƽŔũũШĤĲШĦŸŰĬƨĦƣĲĬШŔŰШċШΝШũŔƣƖĲШőŔŊőр

ƓƖĲƚƚƨƖĲШċƨƣŸĦũċƻĲЯШċƚШŸƓƓŸƚĲĬШƣŸШΣΜůũЯШƣŸШůŸĬŔŉǃШÂEÑШŔŰШƕƨċŰƣŔƣŔĲƚШůŸƖĲШċƓƓƖŸƓƖŔċƣĲШ

ŉŸƖШůŔĦƖŸƽċƻĲШƓƖŸĦĲƚƚŔŰŊЮШ?ŔĲũĲĦƣƖŔĦШċŰċũǃƚŔƚШƽŔũũШƣőĲŰШĤĲШƓĲƖŉŸƖůĲĬШƣŸШĦŸŰǯƖůШ

ŔůƓƖĲŊŰċƣŔŸŰШőċƚШƣċťĲŰШƓũċĦĲЮШ 

 



мос 
 

ΞЮ ÉƨĤŢĲĦƣШÂEÑШŔůƓƖĲŊŰċƣĲĬШƽŔƣőШĲƣőǃũĲŰĲШŊũǃĦŸũШƣŸШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚЯШċƚШƽĲũũШċƚШÂEÑШ

ƣőċƣШőċƚШŰŸƣШĤĲĲŰШůŸĬŔǯĲĬЯШċƣШċШƚĲƖŔĲƚШŸŉШŔŰƓƨƣШƓŸƽĲƖƚШċŰĬШƖĲƚŔĬĲŰĦĲШƣŔůĲƚЮШ

9ŸůƓċƖŔƚŸŰƚШĤĲƣƽĲĲŰШƣőĲШƓĲƖŉŸƖůċŰĦĲШŸŉШůŸĬŔǯĲĬШċŰĬШƨŰůŸĬŔǯĲĬШÂEÑШыċĤƚŸƖĤĲĬШ

ƓŸƽĲƖЯШőĲċƣŔŰŊШƖċƣĲЯШůċǂŔůƨůШƣĲůƓĲƖċƣƨƖĲЯШĦŸŰƻĲƖƚŔŸŰЯШƚƓĲĦŔǯĦШĲŰĲƖŊǃьШŉŸƖШƣőĲШƚċůĲШ

ŔŰƓƨƣШƓŸƽĲƖШƽŔũũШƣőĲŰШĤĲШĦċƖƖŔĲĬШŸƨƣЮ 

 
ΟЮ ?ĲƣĲƖůŔŰĲШƣőĲШŔĬĲŰƣŔƣǃШŸŉШċũũШƻċũƨċĤũĲШƓǃƖŸũǃƚŔƚШƓƖŸĬƨĦƣƚШŸĤƣċŔŰĲĬШŉƖŸůШÂEÑЯШĤǃШĲǂĲĦƨƣŔŰŊШ

ċШőŸũŔƚƣŔĦШċƓƓƖŸċĦőШƣŸШƣőĲŔƖШċŰċũǃƚŔƚЮШ]9р~ÉЯШ Â9fЯШċŰĬШ]Â9ШċƖĲШċũũШƚƨŔƣċĤũĲШŉŸƖШ

ŔŰĦƖĲċƚŔŰŊШůŸũĲĦƨũċƖШƽĲŔŊőƣШƖċŰŊĲƚШƖĲƚƓĲĦƣŔƻĲũǃЯШƽőŔũƚƣШfÅШċŰĬШ ~ÅШƽŔũũШĤĲШƨƚĲĬШƣŸШ

ƣőŸƖŸƨŊőũǃШƓƖŸĤĲШƣőĲШŉƨŰĦƣŔŸŰċũШŊƖŸƨƓƚШƓƖĲƚĲŰƣЮШ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



мот 
 

ΠЮΞШEǂƓĲƖŔůĲŰƣċũ 

ΠЮΞЮΝШÉƨƓĲƖĦƖŔƣŔĦċũШfůƓƖĲŊŰċƣŔŸŰШŸŉШÂŸũǃĲƣőǃũĲŰĲШÑĲƖĲƓőƣőċũċƣĲШƽŔƣőШ
EƣőǃũĲŰĲШ]ũǃĦŸũ 
 
ÂEÑШƽċƚШĬĲƓŸƚŔƣĲĬШŔŰƣŸШƣőĲШĤċƚĲШŸŉШċШőŔŊőрƓƖĲƚƚƨƖĲШċƨƣŸĦũċƻĲШыΝШxьЯШċŰĬШĲŔƣőĲƖШċŰШĲƕƨŔƻċũĲŰƣШ

ůċƚƚШŸŉШĲƣőǃũĲŰĲШŊũǃĦŸũШƽċƚШċĬĬĲĬЯШŸƖШċШΝΜрůċƚƚШĲǂĦĲƚƚШƽŔƣőШƖĲƚƓĲĦƣШƣŸШÂEÑШы[ŔŊЮШΠЮΡьШы[ŔŊЮШΠЮΣьШ

ыÑċĤЮШΠЮΝьЮШÑőĲШċƨƣŸĦũċƻĲШƽċƚШƣőĲŰШĦőċƖŊĲĬШƽŔƣőШ9§ΞШыΡΡШĤċƖьШċŰĬШőĲċƣĲĬШƣŸШΥΡШ҄9ЮШ§ŰĦĲШƣőĲШ

ƣĲůƓĲƖċƣƨƖĲШőċĬШĤĲĲŰШƖĲċĦőĲĬЯШ9§ΞШƽċƚШċĬĬĲĬШƨŰƣŔũШċШƓƖĲƚƚƨƖĲШŸŉШΞΤΥШĤċƖШƽċƚШƖĲċĦőĲĬЮШ ŉƣĲƖШΟШ

őŸƨƖƚШƣőĲШőĲċƣŔŰŊШƽċƚШĬŔƚĦŸŰƣŔŰƨĲĬЯШċŰĬШƣőĲШċƨƣŸĦũċƻĲШƽċƚШƻĲŰƣĲĬШŸŰĦĲШŔƣШőċĬШĦŸŸũĲĬШĤĲũŸƽШ

ƣőĲШĦƖŔƣŔĦċũШƣĲůƓĲƖċƣƨƖĲШыΟΝЮΝШ҄9ьШŸŉШ9§ΞЮШÑőĲШÂEÑШƽċƚШƣőĲШƖĲůŸƻĲĬШŉƖŸůШƣőĲШċƨƣŸĦũċƻĲЯШċŰĬШƣőĲШ

ƖĲƚŔĬƨċũШĲƣőǃũĲŰĲШŊũǃĦŸũШŸŰШƣőĲШƚƨƖŉċĦĲШƽċƚШƽċƚőĲĬШŸǭШƽŔƣőШĬĲŔŸŰŔƚĲĬШƽċƣĲƖШċŰĬШũĲŉƣШƣŸШĬƖǃШċƣШ

ƖŸŸůШƣĲůƓĲƖċƣƨƖĲШƨŰƣŔũШŰŸШũŔƕƨŔĬШĦŸƨũĬШĤĲШƽŔƓĲĬШŉƖŸůШƣőĲШƚƨƖŉċĦĲЮШ 

ÑċĤũĲЮΧдΤЮшЮÅċƣŔŸƚЮŸŉЮÂEÑЮƣŸЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮƨƚĲĬЮŔŰЮƻċƖŔŸƨƚЮƚĦċũĲцƨƓЮƚĦ9§ΥЮŔůƓƖĲŊŰċƣŔŸŰЮĲǂƓĲƖŔůĲŰƣƚдЮ 

ÂEÑШыŊь EƣőǃũĲŰĲШ]ũǃĦŸũШыůũь ÂEÑаШEƣőǃũĲŰĲШ]ũǃĦŸũ 

~ċƚƚШÅċƣŔŸ 

ΦΜШŊ ΥΞ ΝаΝ 

ΝΡШŊ ΝΟΣ ΝаΝΜ 

 

 

 



моу 
 

 

[ŔŊƨƖĲЮΧдΨЮшЮfůċŊĲЮŸŉЮƣőĲЮΤЮũŔƣƖĲЮőŔŊőцƓƖĲƚƚƨƖĲЮċƨƣŸĦũċƻĲЮƚĦċũĲĬЮƨƓЮŔůƓƖĲŊŰċƣŔŸŰЮĲǂƓĲƖŔůĲŰƣƚЮƽĲƖĲЮĦŸŰĬƨĦƣĲĬЮŔŰдЮ 

 

 

[ŔŊƨƖĲЮΧдΩЮшЮxŔŰĲЮĬŔċŊƖċůЮŸŉЮΤЮũŔƣƖĲЮőŔŊőцƓƖĲƚƚƨƖĲЮċƨƣŸĦũċƻĲЮƚĲƣЮƨƓЮƓŔĦƣƨƖĲĬЮŔŰЮ[ŔŊƨƖĲЮΧдΨд 

 

 

 



моф 
 

ΠЮΞЮΞШ~ŔĦƖŸƽċƻĲШÂǃƖŸũǃƚŔƚШŸŉШÂŸũǃĲƣőǃũĲŰĲШÑĲƖĲƓőƣőċũċƣĲ 
 
ÂEÑШǯũůƚШыΝΡШŊьШƽĲƖĲШĦƨƣШŔŰƣŸШƖĲĦƣċŰŊũĲƚШŸŉШƚŔůŔũċƖШƚŔǍĲШċŰĬШƓũċĦĲШŔŰШċШƕƨċƖƣǍШƣƨĤĲШƽŔƣőШƣőĲШŉċĦĲШ

ŸŉШƣőĲШƖĲĦƣċŰŊũĲƚШƓũċĦĲĬШƓĲƖƓĲŰĬŔĦƨũċƖШƣŸШƣőĲШƓċƣőШŸŉШůŔĦƖŸƽċƻĲШƓƖŸƓċŊċƣŔŸŰЮШÂEÑШƣőĲŰШ

ƨŰĬĲƖƽĲŰƣШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚШċƣШƻċƖŔŸƨƚШŔŰƓƨƣШƓŸƽĲƖƚЯШƨŰƣŔũШŰŸШŉƨƖƣőĲƖШƓǃƖŸũǃƚŔƚШŉƨůĲƚШƽĲƖĲШ

ƻŔƚŔĤũǃШĲƻŸũƻŔŰŊШŉƖŸůШƣőĲШƚċůƓũĲЮШÑőĲШƣĲůƓĲƖċƣƨƖĲШƽċƚШƖĲĦŸƖĬĲĬШċƣШƣőĲШŔŰƣĲƖŔŸƖШƽċũũШŸŉШƣőĲШ

ƚċůƓũĲШĤǃШċŰШ§ƓƣƖŔƚШ9ÑШΟ~cΝШÉ[ШfÅШƓǃƖŸůĲƣĲƖШыΝΡΜШрΝΜΜΜ҄9ьЮШÑőĲШŸƻĲƖőĲċĬШƣĲůƓĲƖċƣƨƖĲШƽċƚШ

ƖĲĦŸƖĬĲĬШĤǃШċШuрƣǃƓĲШƣőĲƖůŸĦŸƨƓũĲШċŰĬШƣőĲШĬċƣċШƽċƚШũŸŊŊĲĬШŸŰШċШxċƚĦċƖШExрÖÉ7рÑ9рx9?Ш

ÑĲůƓĲƖċƣƨƖĲШ?ċƣċШxŸŊŊĲƖЮШÑőĲШŔŰƓƨƣШƓŸƽĲƖШċŰĬШċĤƚŸƖĤĲĬШƓŸƽĲƖШƽċƚШƖĲĦŸƖĬĲĬШĤǃШċŰШÉрÑĲċůШ

c§~EÅШ ƨƣŸƣƨŰĲƖШыfÉ~ШΞΠΡΜШ~cǍьЯШċŰĬШƓőǃƚŔĦċũШĦőċŰŊĲƚШƣŸШÂEÑШƽĲƖĲШŸĤƚĲƖƻĲĬШĤǃШċШ~ŔĦƖŸƚŸŉƣШ

cΡ?рΜΜΜΝΠШxŔŉĲ9ċůШ9ŔŰĲůċШìĲĤĦċůЮШ~ŔĦƖŸƽċƻĲƚШƽĲƖĲШŊĲŰĲƖċƣĲĬШċĦƖŸƚƚШċШƖċŰŊĲШŸŉШŔŰƓƨƣШ

ƓŸƽĲƖƚШыΜЮΥΜШтШΝЮΣΜШťìьШĤǃШċШΞЮΜШťìШÉċŔƖĲůШŊĲŰĲƖċƣŸƖЯШƽőŔĦőШƽĲƖĲШŊƨŔĬĲĬШƣŸШƣőĲШƚċůƓũĲШĤǃШ

ìÅΟΠΜШыÅΞΣь ƽċƻĲŊƨŔĬĲƚЮШ 

ШÂƖŸĬƨĦƣƚШƽĲƖĲШĦŸũũĲĦƣĲĬШĤǃШƣƽŸШĦŸũĬШƣƖċƓƚШŔŰШŔĦĲЮШÑőĲШƚǃƚƣĲůШƽċƚШƓƨƖŊĲĬШƽŔƣőШŰŔƣƖŸŊĲŰШŉŸƖШΝΡШ

ůŔŰƨƣĲƚШċƣШΝΜΜШůũоůŔŰШĤĲŉŸƖĲШƓǃƖŸũǃƚŔƚШƣŸШƖĲůŸƻĲШŸǂǃŊĲŰШƽőŔĦőШƽċƚШůċŔŰƣċŔŰĲĬШƣőƖŸƨŊőŸƨƣШƣőĲШ

ĲǂƓĲƖŔůĲŰƣЮШы[ŔŊЮШΠЮΤьШы[ŔŊЮШΠЮΥь 



мпл 
 

 

[ŔŊƨƖĲЮΧдΪЮшЮΤжЮc§~EÅЮċƨƣŸƣƨŰĲƖеЮΥжЮ9őŸťĲЮĦŸŰƣċŔŰŔŰŊЮċЮƕƨċƖƣǍЮƖĲċĦƣŸƖЮƣƨĤĲЮƽőĲƖĲЮƣőĲЮÂEÑЮƚċůƓũĲЮƽċƚЮƚŔƣƨċƣĲĬеЮΦжЮ
ÉũŔĬŔŰŊЮƚőŸƖƣеЮΧжЮuцƣǃƓĲЮƣőĲƖůŸĦŸƨƓũĲеЮΨжЮƽĲĤЮĦċůĲƖċеЮΩжЮ ΥЮũŔŰĲдЮ 

 



мпм 
 

 

[ŔŊƨƖĲЮΧдΫЮшЮxŔŰĲЮĬŔċŊƖċůЮŸŉЮƚĲƣцƨƓЮƓŔĦƣƨƖĲĬЮŔŰЮ[ŔŊƨƖĲЮΧдΪдЮ 

 

ΠЮΞЮΟШ~ŔĦƖŸƽċƻĲШÂǃƖŸũǃƚŔƚШŸŉШÂŸũǃĲƣőǃũĲŰĲШÑĲƖĲƓőƣőċũċƣĲШfůƓƖĲŊŰċƣĲĬШƽŔƣőШ
EƣőǃũĲŰĲШ]ũǃĦŸũ 
 
ÑőĲШĦŸŰǯŊƨƖċƣŔŸŰШŸŉШƣőĲШƓǃƖŸũǃƚŔƚШƖŔŊШŉŸƖШƣőĲƚĲШĲǂƓĲƖŔůĲŰƣƚШƽċƚШŔĬĲŰƣŔĦċũШƣŸШƣőĲШƓƖĲƻŔŸƨƚШ

ƚĲĦƣŔŸŰЯШĲǂĦĲƓƣШŉŸƖШƣőĲШċĬĬŔƣŔŸŰШŸŉШƣƽŸШĦŸůƓŸŰĲŰƣƚШƣŸШċŔĬШƣőĲШƣƖċŰƚŔƣŔŸŰШŸŉШƓǃƖŸũǃƚŔƚШƓƖŸĬƨĦƣƚШ

ŸƨƣШŸŉШƣőĲШƕƨċƖƣǍШƣƨĤĲЯШċŰĬШƣŸƽċƖĬƚШƣőĲШƓƖŸĬƨĦƣШƣƖċƓƚЮШ 

ΝЮ ÑőĲШĲǂƣĲƖŰċũШƽċũũШŸŉШƣőĲШƕƨċƖƣǍШƖĲċĦƣŸƖЯШċŰĬШƣőĲШŸƻĲƖőĲċĬШĤŸƖŸƚŔũŔĦċƣĲШċĬċƓƣŸƖШƽċƚШ

őĲċƣĲĬШƣŸШΝΞΜШ҄9ШĤǃШcÑì ÑΜΡΝрΜΜΞШ§ůĲŊċШƚŔũŔĦŸŰĲШőĲċƣŔŰŊШƣċƓĲЮ 

ΞЮ ŉƣĲƖШƓƨƖŊŔŰŊШƣőĲШƚǃƚƣĲůШƽŔƣőШŰŔƣƖŸŊĲŰШŉŸƖШΝΡШůŔŰƨƣĲƚШċƣШΝΜΜШůũоůŔŰШĤĲŉŸƖĲШƓǃƖŸũǃƚŔƚШƣŸШ

ƖĲůŸƻĲШŸǂǃŊĲŰЯШƓƖĲƚƚƨƖĲШƽċƚШƣőĲŰШƖĲĬƨĦĲĬШƣŸШΠΡΜШůĤċƖШĤǃШƨƚĲШŸŉШċШƻċĦƨƨůШƓƨůƓШ

ŸƓĲƖċƣĲĬШƽŔƣőШċШ9é9ШΟΜΜΜШƻċĦƨƨůШĦŸŰƣƖŸũũĲƖЯШƽőŔĦőШƽċƚШůċŔŰƣċŔŰĲĬШƣőƖŸƨŊőŸƨƣШƣőĲШ

ĲǂƓĲƖŔůĲŰƣЮШ 

ÑőĲШƚĲĦŸŰĬШĦŸũĬШƣƖċƓШƨƚĲĬШŔŰШƣőĲШƓƖĲƻŔŸƨƚШƚĲĦƣŔŸŰШƽċƚШċũƚŸШƖĲƓũċĦĲĬШƽŔƣőШċШũŔůĲƽċƣĲƖШƣƖċƓШƣŸШ

ĦŸŰǯƖůШƣőĲШŊĲŰĲƖċƣŔŸŰШŸŉШ9§ΞШы[ŔŊЮШΠЮΦьШы[ŔŊЮШΠЮΝΜьЮШ 



мпн 
 

 

 

 

 

[ŔŊƨƖĲЮΧдΤΣЮшЮxŔŰĲЮĬŔċŊƖċůЮŸŉЮƚĲƣцƨƓЮƓŔĦƣƨƖĲĬЮŔŰЮ[ŔŊƨƖĲЮΧдάд 

 

Ν 

 

Ξ 

 

[ŔŊƨƖĲЮΧдάЮшЮΤжЮéċĦƨƨůЮƓƨůƓеЮΥжЮcĲċƣŔŰŊЮƣċƓĲЮĲŰĦũŸƚĲĬЮŔŰЮƽŸŸũЮŔŰƚƨũċƣŔŸŰдЮ ũũЮŸƣőĲƖЮĦŸůƓŸŰĲŰƣƚЮċƖĲЮŔĬĲŰƣŔĦċũЮƣŸЮǯŊƨƖĲЮ
ΧдΪдЮ 



мпо 
 

ΠЮΞЮΠШ ƨĦũĲċƖШ~ċŊŰĲƣŔĦШÅĲƚŸŰċŰĦĲШыΝcШ ~ÅЯШΝΟ9Ш ~Åь 
 
ÂǃƖŸũǃƚŔƚШƓƖŸĬƨĦƣƚШŸŉШÂEÑШőċĬШƣőĲŔƖШƚƣƖƨĦƣƨƖĲƚШĬĲƣĲƖůŔŰĲĬШĤǃШΝcШċŰĬШΝΟ9ЯШŰƨĦũĲċƖШůċŊŰĲƣŔĦШ

ƖĲƚŸŰċŰĦĲШƚƓĲĦƣƖŸƚĦŸƓǃШы ~ÅьЮШÉċůƓũĲƚШƽĲƖĲШĬŔƚƚŸũƻĲĬШŔŰШĬр?~É§ШċŰĬШċŰċũǃƚĲĬШƨƚŔŰŊШċШ

7ƖƨťĲƖШ?ÂñШΠΜΜШ~cǍШƚƓĲĦƣƖŸůĲƣĲƖШŸƖШċШ7ƖƨťĲƖШ?ÂñШΡΜΜШ~cǍШƚƓĲĦƣƖŸůĲƣĲƖЮШШ9őĲůŔĦċũШƚőŔŉƣƚШ

ċƚƚŔŊŰĲĬШŔŰШƓċƖƣƚШƓĲƖШůŔũũŔŸŰШыƓƓůьЮШ ũũШƚƓĲĦƣƖċШŸĤƣċŔŰĲĬШċƣШċůĤŔĲŰƣШƣĲůƓĲƖċƣƨƖĲШыΞΞШӆШΝШӯ9ьЮШ

~ĲƚƣÅĲ ŸƻċШΝΠЮΜЮΝШĦŸƓǃƖŔŊőƣШΞΜΞΜШы~ĲƚƣƖĲũċĤШÅĲƚĲċƖĦőШÉЮxЮьШƽċƚШƨƚĲĬШŉŸƖШċŰċũǃƚŔŰŊШƣőĲШ

ŸĤƣċŔŰĲĬШƚƓĲĦƣƖċЮ 

ΠЮΞЮΡШ]ċƚШ9őƖŸůċƣŸŊƖċƓőǃр~ċƚƚШÉƓĲĦƣƖŸůĲƣƖǃШы]9р~Éь 
 
xŸƽĲƖШůŸũĲĦƨũċƖШƽĲŔŊőƣШÂEÑШƓǃƖŸũǃƚŔƚШƓƖŸĬƨĦƣƚШƽĲƖĲШĲǂƣƖċĦƣĲĬШŔŰƣŸШĦőũŸƖŸŉŸƖůШыcÂx9ШŊƖċĬĲЯШ

[ŔƚőĲƖШÉĦŔĲŰƣŔǯĦьЯШċŰĬШůċĬĲШƨƓШƣŸШƻċƖŔŸƨƚШĦŸŰĦĲŰƣƖċƣŔŸŰƚШыΜЮΡΜШůŊоůũЯШΜЮΞΡШůŊоůũЯШΜЮΝΜШůŊоůũЯШ

ΜЮΜΡШůŊоůũьЮШÉċůƓũĲƚШƽĲƖĲШƖƨŰШŸŰШċŰШ ĦĦƨÑ§[Ш]9ǂШůċƚƚШƚƓĲĦƣƖŸůĲƣĲƖШыsĲŸũШxƣĬьШƽŔƣőШĲũĲĦƣƖŸŰШ

ŔůƓċĦƣШŔŸŰŔƚċƣŔŸŰШƨƚŔŰŊШċШΟΜШůШƚƣċĤŔũƽċǂШ]9ШĦċƓŔũũċƖǃШĦŸũƨůŰШƽŔƣőШċШĬŔċůĲƣĲƖШŸŉШΜЮΞΡШůůШċŰĬШċШ

ǯũůШƣőŔĦťŰĲƚƚШŸŉШΜЮΞΡШů͓ШыÅĲƚƣĲťьЮШÑőĲШŔŰŢĲĦƣŸƖШƓŸƖƣШƣĲůƓĲƖċƣƨƖĲШƽċƚШΞΦΜШ҄9ЮШÑőĲШĦŸũƨůŰШŸƻĲŰШ

ƽċƚШőĲũĬШċƣШΡΜШ҄9ШŉŸƖШΠШůŔŰƨƣĲƚЯШƣőĲŰШőĲċƣĲĬШŉƖŸůШΡΜШ҄9ШƣŸШΟΜΜШ҄9ШċƣШΝΜШ҄9оůŔŰЯШċŰĬШƽċƚШƓƨƖŊĲĬШ

ĦŸŰƚƣċŰƣũǃШƽŔƣőШőĲũŔƨůЮ 

ΠЮΞЮΣШ~ċƣƖŔǂрċƚƚŔƚƣĲĬШũċƚĲƖШĬĲƚŸƖƓƣŔŸŰоŔŸŰŔǍċƣŔŸŰШтШÑŔůĲШŸŉШ[ũŔŊőƣШ
ÉƓĲĦƣƖŸůĲƣƖǃШы~ x?fрÑŸ[ь 
 
cŔŊőĲƖШůŸũĲĦƨũċƖШƽĲŔŊőƣШƓǃƖŸũǃƚŔƚШƓƖŸĬƨĦƣƚШŸŉШÂEÑШƽĲƖĲШŔĬĲŰƣŔǯĲĬШƨƚŔŰŊШ~ x?fрÑ§[ЯШƽőŔĦőШƽċƚШ

ĦŸŰĬƨĦƣĲĬШƨƚŔŰŊШċШ7ƖƨťĲƖШ ƨƣŸǰĲǂШ~ċǂШƚƓĲĦƣƖŸůĲƣĲƖШŔŰШƓŸƚŔƣŔƻĲЯШƖĲǰĲĦƣŔƻĲШůŸĬĲЮШƣƖċŰƚрΞряΟрыΠр

ƣĲƖƣр7ƨƣǃũƓőĲŰǃũьрΞрůĲƣőǃũрΞрШƓƖŸƓĲŰǃũŔĬĲŰĲѐШůċũŸŰŸŰŔƣƖŔũĲШы?9Ñ7ьШŔŰШċĦĲƣŸŰŔƣƖŔũĲШƽċƚШƨƚĲĬШċƚШ

ůċƣƖŔǂШƽŔƣőШũŔƣőŔƨůШĤƖŸůŔĬĲШċƚШċШĦċƣŔŸŰŔƚċƣŔŸŰШƚċũƣЮШ ũũШƚċůƓũĲƚШƽĲƖĲШĬŔƚƚŸũƻĲĬШŔŰШ

ƣĲƣƖċőǃĬƖŸŉƨƖċŰЯШĤĲŉŸƖĲШĤĲŔŰŊШůŔǂĲĬШƽŔƣőШƣőĲШůċƣƖŔǂШŔŰШċĦĲƣŸŰŔƣƖŔũĲЮ 

 



мпп 
 

ΠЮΞЮΤШ ƣůŸƚƓőĲƖŔĦШÂƖĲƚƚƨƖĲШ9őĲůŔĦċũШfŸŰŔƚċƣŔŸŰШы Â9fьШ 
 
~ċƚƚШƚƓĲĦƣƖŸůĲƣƖǃШĦőƖŸůċƣŸŊƖċůƚШƽĲƖĲШŸĤƣċŔŰĲĬШĤǃШċƣůŸƚƓőĲƖŔĦШĦőĲůŔĦċũШƓƖĲƚƚƨƖĲШ

ŔŸŰŔƚċƣŔŸŰШы Â9fЯШ7ƖƨťĲƖШfůƓċĦƣШffЯШ]ĲƖůċŰǃьЮШШÉŸũŔĬШƚċůƓũĲƚШƽĲƖĲШŔŰŢĲĦƣĲĬШŔŰƣŸШƣőĲШŰĲĤƨũŔƚĲƖЯШ

ƽőĲƖĲШŔƣШƽċƚШĦċƖƖŔĲĬШĤǃШċШǰŸƽШŸŉШŰŔƣƖŸŊĲŰШŔŰƣŸШƣőĲШĦŸƖŸŰċШƽőĲƖĲШƣőĲǃШƽĲƖĲШŔŸŰŔǍĲĬШĤǃШċŰШĲũĲĦƣƖŸŰШ

ĬŔƚĦőċƖŊĲЮШEǂƓĲƖŔůĲŰƣƚШƽĲƖĲШƖƨŰШŔŰШĤŸƣőШƓŸƚŔƣŔƻĲШċŰĬШŰĲŊċƣŔƻĲШůŸĬĲЮ 

ΠЮΞЮΥШfŰŉƖċƖĲĬШÉƓĲĦƣƖŸƚĦŸƓǃ 
 
ÂǃƖŸũǃƚŔƚШƓƖŸĬƨĦƣƚШŸŉШÂEÑЯШċƚШƽĲũũШċƚШůŸŰŸůĲƖШƚƣċŰĬċƖĬƚЯШőċĬШƣőĲŔƖШfÅШƚƓĲĦƣƖċШƖĲĦŸƖĬĲĬШŸŰШċШ

7ƖƨťĲƖШ ũƓőċШ[ÑfÅШfŰƚƣƖƨůĲŰƣШŔŰШċŰШċƣƣĲŰƨċƣĲĬШƣŸƣċũШƖĲǰĲĦƣċŰĦĲШы ÑÅьШƚĲƣрƨƓЮШ?ċƣċШŔŰШƣőĲШ

ƽċƻĲŰƨůĤĲƖШƖċŰŊĲШΠΜΜΜШрΠΜΜШĦůрΝШƽċƚШĦŸũũĲĦƣĲĬЮШ 

 

 

 

 

 

 

 

 

 

 

 



мпр 
 

ΠЮΟШÅĲƚƨũƣƚШċŰĬШ?ŔƚĦƨƚƚŔŸŰ 
 

ΠЮΟЮΝШÉĦċũĲШÖƓШŸŉШÂEÑШfůƓƖĲŊŰċƣŔŸŰШŔŰШÉƨƓĲƖĦƖŔƣŔĦċũШ9ċƖĤŸŰШ?ŔŸǂŔĬĲШƽŔƣőШ
EƣőǃũĲŰĲШ]ũǃĦŸũ 
 
ÑőĲШƚƨĦĦĲƚƚŉƨũШŔůƓƖĲŊŰċƣŔŸŰƚШŸŉШÂEÑШƽŔƣőШĲƣőǃũĲŰĲШŊũǃĦŸũШĬĲƚĦƖŔĤĲĬШŔŰШƚĲĦƣŔŸŰШΟЮΟЮΞШƽĲƖĲШ

ƚĦċũĲĬШƨƓШƣŸШƓƖŸƻŔĬĲШċŰШċƓƓƖŸƓƖŔċƣĲШċůŸƨŰƣШŸŉШÂEÑШŉŸƖШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚШĲǂƓĲƖŔůĲŰƣƚШŔŰШċШ

ƣŔůĲũǃШůċŰŰĲƖЮШfƣШĦċŰШĤĲШƚĲĲŰШŉƖŸůШƣőĲШĬŔĲũĲĦƣƖŔĦШƖĲƚƨũƣƚШĬŔƚĦƨƚƚĲĬШŔŰШƚĲĦƣŔŸŰШΟЮΟЮΟШƣőċƣШƣőĲШ

ƚƣƖŸŰŊĲƚƣШĲŰőċŰĦĲůĲŰƣШŔŰШÂEÑќƚШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШƽċƚШċĦőŔĲƻĲĬШƽőĲŰШŔůƓƖĲŊŰċƣŔŸŰШƽċƚШ

ĦċƖƖŔĲĬШŸƨƣШċƣШΥΡШ҄9ЮШ ĦĦŸƖĬŔŰŊũǃЯШƣőŔƚШƣĲůƓĲƖċƣƨƖĲШƽċƚШƚĲũĲĦƣĲĬШŉŸƖШƣőĲШƚĦċũĲШƨƓШĲǂƓĲƖŔůĲŰƣƚЮШÑŸШ

ƓƖŸĤĲШƣőŔƚЯШƚĦċũĲĬШƨƓШÂEÑШŔůƓƖĲŊŰċƣŔŸŰƚШƽĲƖĲШƨŰĬĲƖƣċťĲŰШċƣШΝаШĲƣőǃũĲŰĲШŊũǃĦŸũаШÂEÑШůċƚƚШƖċƣŔŸƚЯШ

ċƚШƽĲũũШċƚШċШΝΜаΝШĲƣőǃũĲŰĲШŊũǃĦŸũаШÂEÑШůċƚƚШƖċƣŔŸЮШ 

ÉĦċũĲĬрƨƓШƚĦ9§ΞШŔůƓƖĲŊŰċƣŔŸŰƚШƽĲƖĲШĦċƖƖŔĲĬШŸƨƣШŔŰШċШΝШũŔƣƖĲШőŔŊőШƓƖĲƚƚƨƖĲШċƨƣŸĦũċƻĲШы[ŔŊЮШΠЮΝΝьЮШ

[ŸƖШŔůƓƖĲŊŰċƣŔŸŰƚШĦċƖƖŔĲĬШŸƨƣШƽŔƣőШċŰШĲƕƨŔƻċũĲŰƣШÂEÑаШĲƣőǃũĲŰĲШŊũǃĦŸũШůċƚƚШƖċƣŔŸЯШΦΜШŊШŸŉШÂEÑШ

ƽċƚШƚƽŸũũĲŰШŔŰШƚĦ9§ΞШŉŸƖШΟШőŸƨƖƚШŔŰШƣőĲШƓƖĲƚĲŰĦĲШŸŉШΥΞШůũШŸŉШĲƣőǃũĲŰĲШŊũǃĦŸũЮШ ШƚũŔŊőƣũǃШŸƓċƕƨĲƖШ

ǯũůШƽċƚШƖĲůŸƻĲĬШŉƖŸůШƣőĲШċƨƣŸĦũċƻĲШċŰĬШƽċƚШƽċƚőĲĬШƽŔƣőШĬĲŔŸŰŔƚĲĬШƽċƣĲƖЯШƣőĲŰШĬƖŔĲĬШċƣШƖŸŸůШ

ƣĲůƓĲƖċƣƨƖĲШƨŰƣŔũШŰŸШũŔƕƨŔĬШĦŸƨũĬШĤĲШƽŔƓĲĬШŉƖŸůШƣőĲШƚƨƖŉċĦĲЮШ[ŸƖШƣőĲШΝΜаΝШĲƣőǃũĲŰĲШŊũǃĦŸũаШÂEÑШ

ůċƚƚШƖċƣŔŸЯШΝΡШŊШŸŉШÂEÑШƽċƚШƚƽŸũũĲŰШŔŰШƚĦ9§ΞШċũŸŰŊƚŔĬĲШΝΟΣШůũШŸŉШĲƣőǃũĲŰĲШŊũǃĦŸũЮ 

 

 

 

 



мпс 
 

 

 

ÑŸШĦŸŰǯƖůШƚƨĦĦĲƚƚŉƨũШŔůƓƖĲŊŰċƣŔŸŰЯШőĲċƣШċŰĬШőŸũĬШĦċƻŔƣǃШƓĲƖƣƨƖĤċƣŔŸŰШƽċƚШƓĲƖŉŸƖůĲĬШŸŰШƣőĲШ

ÂEÑШƓŸƚƣрŔůƓƖĲŊŰċƣŔŸŰШы[ŔŊШΠЮΝΞьЮШÑőĲШĲŰőċŰĦĲůĲŰƣШŔŰШƣőĲШĬŔĲũĲĦƣƖŔĦШũŸƚƚШŉċĦƣŸƖШĬĲƚĦƖŔĤĲĬШŔŰШƣőĲШ

ƓƖĲƻŔŸƨƚШĦőċƓƣĲƖШĦċŰШĤĲШƚĲĲŰШŉŸƖШƣőĲШƚĦċũĲĬрƨƓШƚċůƓũĲƚШƣŸŸЮ 
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[ŔŊƨƖĲЮΧдΤΥЮшЮ?ŔĲũĲĦƣƖŔĦЮũŸƚƚЮŉċĦƣŸƖЮŸŉЮÂEÑЮĤĲŉŸƖĲЮċŰĬЮċŉƣĲƖЮŔůƓƖĲŊŰċƣŔŸŰЮŔŰЮƣőĲЮΤЮũŔƣƖĲЮċƨƣŸĦũċƻĲдЮ 

ÂƖĲƚƚƨƖĲЮӆЮΥΪΫЮĤċƖеЮÑĲůƓĲƖċƣƨƖĲЮӆЮΫΨЮҊ9еЮƣŔůĲЮӆЮΦЮőŸƨƖƚ 

[ŔŊƨƖĲЮΧдΤΤЮшЮÂEÑЮŔůƓƖĲŊŰċƣĲĬЮƽŔƣőЮĲƣőǃũĲŰĲЮŊũǃĦŸũЮŔůůĲĬŔċƣĲũǃЮƓŸƚƣЮƚĦ9§ΥЮŔůƓƖĲŊŰċƣŔŸŰдЮ 



мпт 
 

ΠЮΟЮΞШÂEÑШÂĲƖŉŸƖůċŰĦĲШ?ƨƖŔŰŊШ~ŔĦƖŸƽċƻĲШÂǃƖŸũǃƚŔƚШ 
 
?ƨƖŔŰŊШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚЯШƣőĲШŔŰĦŔĬĲŰƣШƓŸƽĲƖЯШċƚШƽĲũũШċƚШƣőċƣШċĤƚŸƖĤĲĬШċŰĬШƖĲǰĲĦƣĲĬШĤǃШƣőĲШ

ƓŸũǃůĲƖЯШƽċƚШĦŸŰƣŔŰƨŸƨƚũǃШůĲċƚƨƖĲĬШĤǃШċШcŸůĲƖШ ƨƣŸƣƨŰĲƖЮШfƣШĦċŰШĤĲШƚĲĲŰШŉƖŸůШƣőĲШĲƕƨċƣŔŸŰШ

ŉŸƖШƓŸƽĲƖШĬĲŰƚŔƣǃШыEƕЮШΠЮΝьШƣőċƣШŔƣШŔƚШĬŔƖĲĦƣũǃШƓƖŸƓŸƖƣŔŸŰċũШƣŸШƣőĲШĬŔĲũĲĦƣƖŔĦШũŸƚƚШŉċĦƣŸƖЮШÑőĲƖĲŉŸƖĲЯШ

ÂEÑШƽőŔĦőШőċƚШĤĲĲŰШŔůƓƖĲŊŰċƣĲĬШƽŔƣőШĲƣőǃũĲŰĲШŊũǃĦŸũШŔƚШĲǂƓĲĦƣĲĬШƣŸШċĤƚŸƖĤШĲŰĲƖŊǃШŉƖŸůШƣőĲШ

ůŔĦƖŸƽċƻĲШǯĲũĬШůŸƖĲШƚƣƖŸŰŊũǃШƣőċŰШƣőĲШŸƖŔŊŔŰċũШƓŸũǃůĲƖЮШ 

 
 

 

 
ÂEÑШƓǃƖŸũǃƚŔƚШƽċƚШĦŸŰĬƨĦƣĲĬШċƣШƣőƖĲĲШŔŰƓƨƣШƓŸƽĲƖƚШыΜЮΥЯШΝЮΞШċŰĬШΝЮΣШťìьЯШƽőŔũƚƣШƣőĲШƓŸƽĲƖШ

ċĤƚŸƖĤĲĬШĤǃШƣőĲШƚċůƓũĲЯШċŰĬШƣőĲШĦŸƖƖĲƚƓŸŰĬŔŰŊШőĲċƣŔŰŊШƓƖŸǯũĲЯШƽċƚШůĲċƚƨƖĲШĦŸŰƣŔŰƨŸƨƚũǃЮШÑőĲШ

ƓőǃƚŔĦċũШĦőċŰŊĲƚШƣŸШƣőĲШƚċůƓũĲШƽĲƖĲШċũƚŸШůŸŰŔƣŸƖĲĬШƻŔċШƻŔĬĲŸШĦċůĲƖċЮШ 

ΧдΦдΥдΤЮÂőǃƚŔĦċũЮ9őċŰŊĲƚЮ?ƨƖŔŰŊЮÂǃƖŸũǃƚŔƚ 

 
ÂǃƖŸũǃƚŔƚШƽċƚШĦŸŰĬƨĦƣĲĬШƨŰƣŔũШŸŰĲШŸŉШƣƽŸШĲŰĬШƓŸŔŰƣƚШƽċƚШƖĲċĦőĲĬЮШ[ƨůĲƚШĦŸƨũĬШĤĲШŸĤƚĲƖƻĲĬШ

ĲƻŸũƻŔŰŊШŉƖŸůШƣőĲШƓǃƖŸũǃƚŔŰŊШůċƣĲƖŔċũШĬƨƖŔŰŊШƣőĲШĲǂƓĲƖŔůĲŰƣЯШƽőŔĦőШƣőĲŰШĦŸŰĬĲŰƚĲĬШƣŸШċШǃĲũũŸƽШ

ƓŸƽĬĲƖЮШfŰШŸŰĲШƚĲƖŔĲƚШŸŉШĲǂƓĲƖŔůĲŰƣƚЯШƣőĲШůŔĦƖŸƽċƻĲШƽċƚШĬŔƚĦŸŰƣŔŰƨĲĬШŸŰĦĲШƣőĲƚĲШŉƨůĲƚШĦŸƨũĬШ

ŰŸШũŸŰŊĲƖШĤĲШƚĲĲŰШƣŸШĲƻŸũƻĲЮШ ШƚĲĦŸŰĬШƚĲƖŔĲƚШĦŸŰƣŔŰƨĲĬШőĲċƣŔŰŊШƣőĲШƚċůƓũĲШŉŸƖШΝШůŔŰƨƣĲШċŉƣĲƖШ

ŉƨůĲШĲƻŸũƨƣŔŸŰШőċĬШĦĲċƚĲĬЯШƣŸШĲǂƓũŸƖĲШŔŉШċШũŸŰŊĲƖШƖĲƚŔĬĲŰĦĲШƣŔůĲШŔŰǰƨĲŰĦĲĬШÂEÑШĦŸŰƻĲƖƚŔŸŰШŸƖШ

ƓƖŸĬƨĦƣШƚĲũĲĦƣŔƻŔƣǃЮШШÑőĲШƓőǃƚŔĦċũШĦőċŰŊĲƚШĬĲƚĦƖŔĤĲĬШŔŰШƣőĲШŰĲǂƣШƓċƖċŊƖċƓőШƽĲƖĲШƚĲĲŰШŉŸƖШ

ƨŰůŸĬŔǯĲĬШÂEÑШċƚШƽĲũũШċƚШÂEÑШŔůƓƖĲŊŰċƣĲĬШŔŰШƚĦ9§ΞЮШ 

fŰŔƣŔċũũǃЯШƣőĲШÂEÑШǯũůƚШƽĲƖĲШĦƨƣШŔŰƣŸШƖĲĦƣċŰŊũĲƚШŸŉШƚŔůŔũċƖШƚŔǍĲШċŰĬШƓũċĦĲШŔŰШċШƕƨċƖƣǍШƣƨĤĲШƽŔƣőШƣőĲШ

ŉċĦĲШŸŉШƣőĲШƖĲĦƣċŰŊũĲƚШƓũċĦĲĬШƓĲƖƓĲŰĬŔĦƨũċƖШƣŸШƣőĲШƓċƣőШŸŉШůŔĦƖŸƽċƻĲШƓƖŸƓċŊċƣŔŸŰШы[ŔŊЮШΠЮΝΟШрΝьЮШ

ÑőĲШƓŸũǃůĲƖШĦŸƨũĬШƣőĲŰШĤĲШƚĲĲŰШƣŸШůĲũƣШŸŰĦĲШċШƣĲůƓĲƖċƣƨƖĲШŸŉШΝΡΜШ҄9ШőċĬШĤĲĲŰШƖĲċĦőĲĬШċŰĬШ

ὖὨ ς“Ὢ‐‐ȿὉȿЮ 

EƕƨċƣŔŸŰЮΧдΤЮшЮ9ċũĦƨũċƣŔŸŰЮŉŸƖЮƓŸƽĲƖЮĬĲŰƚŔƣǃЮŸŉЮċЮůċƣĲƖŔċũЮŔŰЮċЮůŔĦƖŸƽċƻĲЮǯĲũĬдЮ 

͝ӆЮƓŔеЮŉӆЮůŔĦƖŸƽċƻĲЮŉƖĲƕƨĲŰĦǃеЮΣ͒ӆЮƓĲƖůŔƣƣŔƻŔƣǃЮŸŉЮŉƖĲĲЮƚƓċĦĲЮёΫдΫΨЮǂЮΤΣцΤΥЮЮůцΦЮťŊцΤЮƚΧ ΥђеЮѢ͒ѢӆЮĬŔĲũĲĦƣƖŔĦЮũŸƚƚЮŉċĦƣŸƖеЮEӆЮ
ĲũĲĦƣƖŔĦЮǯĲũĬЮƚƣƖĲŰŊƣő 

 



мпу 
 

ƽċƚШĦŸůƓũĲƣĲũǃШůŸũƣĲŰШĤǃШΞΡΜШ҄9Шы[ŔŊЮШΠЮΝΟШрΞьЮШ ĤŸƻĲШΟΜΜШ҄9ЯШƣőĲШůŸũƣĲŰШÂEÑШĤĲŊċŰШƣŸШƣƨƖŰШ

ĤƖŸƽŰЯШċŰĬШŉƨůĲƚШĦŸƨũĬШĤĲШƚĲĲŰШƣŸШĤĲШĲƻŸũƻĲШŉƖŸůШƣőĲШůŸũƣĲŰШƓŸũǃůĲƖЯШŔŰĬŔĦċƣŔŰŊШĬĲŊƖċĬċƣŔŸŰШ

őċĬШĤĲŊƨŰШы[ŔŊЮШΠЮΝΟШрΟьЮШÑőĲШƣĲůƓĲƖċƣƨƖĲШƽċƚШƚĲĲŰШƣŸШƓĲċťШŔŰШƣőĲШƖċŰŊĲШΠΡΜШƣŸШΠΥΜШ҄9ШċŰĬШƣőĲШ

ũŔƕƨŔĬШƓőċƚĲШĦŸƨũĬШĤĲШƚĲĲŰШƣŸШŊƖċĬƨċũũǃШĬċƖťĲŰШƨŰƣŔũШċШĤũċĦťШǰƨŔĬШƽċƚШƓƖĲƚĲŰƣШŔŰШƣőĲШĤŸƣƣŸůШŸŉШ

ƣőĲШƕƨċƖƣǍШƣƨĤĲЯШƽőŔũƚƣШŉƨůĲƚШƽĲƖĲШƚƣŔũũШĲƻŸũƻŔŰŊШы[ŔŊЮШΠЮΝΟШрΠьЮ 

 

 

 
ШfŰШƣőĲШǯƖƚƣШƚĲƖŔĲƚШŸŉШĲǂƓĲƖŔůĲŰƣƚЯШƣőĲШůŔĦƖŸƽċƻĲШƽċƚШĬŔƚĦŸŰƣŔŰƨĲĬШŸŰĦĲШŉƨůĲƚШŰŸШũŸŰŊĲƖШĲƻŸũƻĲШ

ŉƖŸůШƣőŔƚШĤũċĦťШũŔƕƨŔĬШы[ŔŊЮШΠЮΝΟШрΠьЯШƽőŔũƚƣШőĲċƣŔŰŊШĦŸŰƣŔŰƨĲĬШŉŸƖШċŰШċĬĬŔƣŔŸŰċũШůŔŰƨƣĲШŔŰШƣőĲШ

[ŔŊƨƖĲЮΧдΤΦЮшЮÑőĲЮƚƣċŊĲƚЮŸŉЮÂEÑЮĬĲĦŸůƓŸƚŔƣŔŸŰЮĬƨƖŔŰŊЮůŔĦƖŸƽċƻĲЮƓǃƖŸũǃƚŔƚдЮ 

Τц fŰŔƣŔċũЮũŸċĬŔŰŊЮŸŉЮÂEÑЮǯũůƚЮŔŰƣŸЮƕƨċƖƣǍЮƖĲċĦƣŸƖдЮ 

Υц ~ĲũƣŔŰŊЮŸŉЮÂEÑЮƣŸЮċЮƽőŔƣĲЮǰƨŔĬдЮ 

Φц 7ĲŊŔŰŰŔŰŊЮŸŉЮĬĲĦŸůƓŸƚŔƣŔŸŰЮĦċŰЮĤĲЮƚĲĲŰЮċƚЮůŸũƣĲŰЮÂEÑЮĤĲŊŔŰƚЮƣŸЮĬċƖťĲŰеЮċŰĬЮŉƨůĲƚЮĤĲŊŔŰЮƣŸЮĲƻŸũƻĲЮŉƖŸůЮ
ƣőĲЮũŔƕƨŔĬдЮ 

Χц ~ŸũƣĲŰЮÂEÑЮƣƨƖŰƚЮĤũċĦťЮċƚЮĬĲĦŸůƓŸƚŔƣŔŸŰЮƓƖŸĦĲĲĬƚеЮƣőŔƚЮƽċƚЮƚĲĲŰЮƣŸЮƚŸũŔĬŔŉǃЮċŰĬЮŉŸƖůЮĦőċƖЮŸŰĦĲЮőĲċƣŔŰŊЮ
ƽċƚЮĬŔƚĦŸŰƣŔŰƨĲĬеЮŉƨůĲƚЮƽĲƖĲЮƚĲĲŰЮƣŸЮĦĲċƚĲЮċƣЮƣőŔƚЮƚƣċŊĲдЮ 

Ψц ìőĲŰЮőĲċƣŔŰŊЮƽċƚЮĦŸŰƣŔŰƨĲĬЮċŉƣĲƖЮŉƨůĲƚЮőċĬЮĦĲċƚĲĬЮƣŸЮĤĲЮĲƻŸũƻĲĬеЮƣőĲЮũŔƕƨŔĬЮƽċƚЮƚĲĲŰЮƣŸЮƚŸũŔĬŔŉǃЮŔŰЮƣőĲЮ
ĤŸƣƣŸůЮŸŉЮƣőĲЮƕƨċƖƣǍЮƖĲċĦƣŸƖЮċŰĬЮċƓƓĲċƖĲĬЮƣŸЮĬĲĦŸůƓŸƚĲдЮ 

 



мпф 
 

ƚĲĦŸŰĬШƚĲƖŔĲƚЮШìőĲŰШőĲċƣŔŰŊШŉŸƖШċŰШċĬĬŔƣŔŸŰċũШůŔŰƨƣĲШƣŸŸťШƓũċĦĲЯШƣőĲШĤũċĦťШũŔƕƨŔĬШĦŸƨũĬШĤĲШƚĲĲŰШ

ƣŸШƚŸũŔĬŔŉǃШċŰĬШĬĲĦŸůƓŸƚĲШы[ŔŊЮШΠЮΝΟШрΡьЮШ 

ΧдΦдΥдΥЮ ĤƚŸƖĤĲĬЮÂŸƽĲƖЮċŰĬЮÑĲůƓĲƖċƣƨƖĲЮÂƖŸǯũĲƚЮ 

 
ÑőĲШƓŸƽĲƖШċĤƚŸƖĤĲĬШĤǃШƣőĲШƓŸũǃůĲƖШƽċƚШůŸŰŔƣŸƖĲĬШĦŸŰƣŔŰƨŸƨƚũǃЯШċŰĬШƣőĲШƓĲƖŉŸƖůċŰĦĲШŸŉШ

ƨŰůŸĬŔǯĲĬШÂEÑШƽċƚШĦŸůƓċƖĲĬШƽŔƣőШÂEÑШŔůƓƖĲŊŰċƣĲĬШƽŔƣőШĲƣőǃũĲŰĲШŊũǃĦŸũШċƣШΝаΝШċŰĬШΝΜаΝШůċƚƚШ

ƖċƣŔŸƚШċƣШƣőĲШƚċůĲШŔŰƓƨƣШƓŸƽĲƖШыΜЮΥЯШΝЮΞШċŰĬШΝЮΣШťìьЮШ 

fƣШĦċŰШĤĲШƚĲĲŰШƣőċƣШƣőĲШċĤƚŸƖĤĲĬШƓŸƽĲƖШƓĲċťƚШċƣШċШőŔŊőĲƖШƻċũƨĲШŉŸƖШƚċůƓũĲƚШŔůƓƖĲŊŰċƣĲĬШƽŔƣőШ

ÂEÑШƽőĲŰШĦŸŰƣƖċƚƣĲĬШƽŔƣőШƣőĲШƨŰůŸĬŔǯĲĬШƓŸũǃůĲƖШċƣШċũũШƣőƖĲĲШƚƣƨĬŔĲĬШŔŰƓƨƣШƓŸƽĲƖƚШы[ŔŊЮШΠЮΝΠьШ

ы[ŔŊЮШΠЮΝΡьШы[ŔŊЮШΠЮΝΣьЮШÑőĲШċĤƚŸƖĤĲĬШƓŸƽĲƖШċũƚŸШƓĲċťƚШůŸƖĲШƕƨŔĦťũǃШŉŸƖШÂEÑШƚċůƓũĲƚШ

ŔůƓƖĲŊŰċƣĲĬШŔŰШƚĦ9§ΞШƽőŔĦőШŔũũƨƚƣƖċƣĲƚШċШƚƣƖŸŰŊĲƖШŔŰŔƣŔċũШŔŰƣĲƖċĦƣŔŸŰШƽŔƣőШƣőĲШůŔĦƖŸƽċƻĲШǯĲũĬЮШ

7ŸƣőШŸŉШƣőĲƚĲШŸĤƚĲƖƻċƣŔŸŰƚШċƖĲШũŔťĲũǃШĬƨĲШƣŸШƣőĲШƓƖĲƚĲŰĦĲШŸŉШĲƣőǃũĲŰĲШŊũǃĦŸũШƽŔƣőŔŰШƣőĲШƓŸũǃůĲƖЯШ

ċƚШƣőŔƚШƚůċũũШƓŸũċƖШůŸũĲĦƨũĲШĬĲůŸŰƚƣƖċƣĲĬШůƨĦőШƚƣƖŸŰŊĲƖШĬŔĲũĲĦƣƖŔĦШƓƖŸƓĲƖƣŔĲƚШƣőċŰШÂEÑШŔŰШ

ƚĲĦƣŔŸŰШΟЮΟЮΝЮШ?ƨƖŔŰŊШƓǃƖŸũǃƚŔƚЯШƣőĲШƣĲůƓĲƖċƣƨƖĲШŸŉШƣőĲШƕƨċƖƣǍШƖĲċĦƣŸƖќƚШŔŰƣĲƖŔŸƖШƽċũũШƽċƚШċũƚŸШ

ůĲċƚƨƖĲĬШƣŸШƣƖċĦťШőŸƽШƣőĲШőĲċƣŔŰŊШƖċƣĲШŸŉШƣőĲШƻċƖŔŸƨƚШƚċůƓũĲƚШƻċƖŔĲĬШы[ŔŊЮШΠЮΝΤШтШΠЮΞΞьЮШШШ

ŊĲŰĲƖċũШƣƖĲŰĬШĦċŰШĤĲШƚĲĲŰШƽőĲƖĲШƣőĲШŔůƓƖĲŊŰċƣĲĬШÂEÑШƚċůƓũĲƚШċũũШĲǂőŔĤŔƣШċШƚƨƓĲƖŔŸƖШőĲċƣŔŰŊШƖċƣĲШ

ŸƻĲƖШƣőĲŔƖШƨŰůŸĬŔǯĲĬШĦŸƨŰƣĲƖƓċƖƣƚЮШÑőĲШĲǂĦĲƓƣŔŸŰШƣŸШƣőŔƚШĦċŰШĤĲШƚĲĲŰШŔŰШǯŊƨƖĲƚШШΠЮΝΤШċŰĬШΠЮΝΥШ

ƽőĲƖĲШƣőĲШÂEÑШƚċůƓũĲƚШŔůƓƖĲŊŰċƣĲĬШƽŔƣőШċШΝаΝШůċƚƚШƖċƣŔŸШŸŉШĲƣőǃũĲŰĲШŊũǃĦŸũШƣŸШÂEÑШőĲċƣШůŸƖĲШ

ƚũŸƽũǃЯШċŰĬШƣŸШċШũŸƽĲƖШůċǂŔůƨůШƣĲůƓĲƖċƣƨƖĲЯШŔŰШĦŸůƓċƖŔƚŸŰШƣŸШĤŸƣőШƣőĲШƨŰůŸĬŔǯĲĬШÂEÑШċŰĬШ

ƣőĲШÂEÑШŔůƓƖĲŊŰċƣĲĬШƽŔƣőШċШΝΜаΝШůċƚƚШƖċƣŔŸШŸŉШĲƣőǃũĲŰĲШƣŸШŊũǃĦŸũШƣŸШÂEÑЮШ 

?ŔǭŔĦƨũƣŔĲƚШŔŰШƖĲĦŸƖĬŔŰŊШƣĲůƓĲƖċƣƨƖĲШċĦĦƨƖċƣĲũǃЯШċŰĬШƖĲƓĲċƣċĤũǃЯШŉŸƖШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚШ

ĲǂƓĲƖŔůĲŰƣƚШőċƚШĤĲĲŰШċĦĦĲƓƣĲĬШċƚШċŰШŸŰŊŸŔŰŊШĦőċũũĲŰŊĲЮШfŉШƣőĲШƻŸũƨůĲШŸŉШƣőĲШƓǃƖŸũǃƚŔƚШƖĲċĦƣŸƖШ

ŔƚШŉċƖШũċƖŊĲƖШƣőċŰШƣőĲШċƖĲċШƽőĲƖĲШƣĲůƓĲƖċƣƨƖĲШŔƚШĤĲŔŰŊШƖĲĦŸƖĬĲĬЯШƻċƖŔċƣŔŸŰШŔŰШƣőĲШůĲċƚƨƖĲĬШ

ƣĲůƓĲƖċƣƨƖĲШĦċŰШŸĦĦƨƖШŔŉШƣőĲШƓũċĦĲůĲŰƣШŸŉШƣőĲШƣĲůƓĲƖċƣƨƖĲШƓƖŸĤĲШĦőċŰŊĲƚЮШ 
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[ŔŊƨƖĲЮΧдΤΧЮшЮĤƚŸƖĤĲĬЮƓŸƽĲƖЮƓƖŸǯũĲƚЮŉŸƖЮÂEÑЮƚċůƓũĲƚЮŉŸƖЮċŰЮŔŰƓƨƣЮƓŸƽĲƖЮŸŉЮΣдΫΣЮťìдЮ 

ΤжΤдЮΤΣжΤЮӆЮE]жЮÂEÑЮůċƚƚЮƖċƣŔŸЮ 

E§[ЮӆЮ~ŔĦƖŸƽċƻĲЮĬŔƚĦŸŰƣŔŰƨĲĬЮċŉƣĲƖЮƓǃƖŸũǃƚŔƚЮŉƨůĲƚЮĦĲċƚĲĬЮƣŸЮĲƻŸũƻĲдЮ 

E§[ЮӂЮΤЮůŔŰЮӆЮ~ŔĦƖŸƽċƻĲЮĬŔƚĦŸŰƣŔŰƨĲĬЮΤЮůŔŰƨƣĲƚЮċŉƣĲƖЮƓǃƖŸũǃƚŔƚЮŉƨůĲƚЮĦĲċƚĲĬЮƣŸЮĲƻŸũƻĲ 
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[ŔŊƨƖĲЮΧдΤΨЮшЮĤƚŸƖĤĲĬЮƓŸƽĲƖЮƓƖŸǯũĲƚЮŉŸƖЮÂEÑЮƚċůƓũĲƚЮŉŸƖЮċŰЮŔŰƓƨƣЮƓŸƽĲƖЮŸŉЮΤдΥΣЮťìд 

ΤжΤдЮΤΣжΤЮӆЮE]жЮÂEÑЮůċƚƚЮƖċƣŔŸЮ 

E§[ЮӆЮ~ŔĦƖŸƽċƻĲЮĬŔƚĦŸŰƣŔŰƨĲĬЮċŉƣĲƖЮƓǃƖŸũǃƚŔƚЮŉƨůĲƚЮĦĲċƚĲĬЮƣŸЮĲƻŸũƻĲдЮ 

E§[ЮӂЮΤЮůŔŰЮӆЮ~ŔĦƖŸƽċƻĲЮĬŔƚĦŸŰƣŔŰƨĲĬЮΤЮůŔŰƨƣĲƚЮċŉƣĲƖЮƓǃƖŸũǃƚŔƚЮŉƨůĲƚЮĦĲċƚĲĬЮƣŸЮĲƻŸũƻĲдЮ 
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[ŔŊƨƖĲЮΧдΤΩЮшЮĤƚŸƖĤĲĬЮƓŸƽĲƖЮƓƖŸǯũĲƚЮŉŸƖЮÂEÑЮƚċůƓũĲƚЮŉŸƖЮċŰЮŔŰƓƨƣЮƓŸƽĲƖЮŸŉЮΤдΩΣЮťìдЮЮ 

fŰƚĲƖƣЮшЮ9ũŸƚĲЮƨƓЮŸŉЮŔŰŔƣŔċũЮΥΣЮƚĲĦŸŰĬƚЮƣŸЮůŸƖĲЮĦũĲċƖũǃЮƚőŸƽЮƣőĲЮŉċƚƣĲƖЮċĤƚŸƖƓƣŔŸŰЮŸŉЮůŔĦƖŸƽċƻĲЮƓŸƽĲƖЮĤǃЮŔůƓƖĲŊŰċƣĲĬЮ
ÂEÑд 

ΤжΤдЮΤΣжΤЮӆЮE]жЮÂEÑЮůċƚƚЮƖċƣŔŸЮ 

E§[ЮӆЮ~ŔĦƖŸƽċƻĲЮĬŔƚĦŸŰƣŔŰƨĲĬЮċŉƣĲƖЮƓǃƖŸũǃƚŔƚЮŉƨůĲƚЮĦĲċƚĲĬЮƣŸЮĲƻŸũƻĲдЮ 

E§[ЮӂЮΤЮůŔŰЮӆЮ~ŔĦƖŸƽċƻĲЮĬŔƚĦŸŰƣŔŰƨĲĬЮΤЮůŔŰƨƣĲƚЮċŉƣĲƖЮƓǃƖŸũǃƚŔƚЮŉƨůĲƚЮĦĲċƚĲĬЮƣŸЮĲƻŸũƻĲдЮ 

?ĲƚƓŔƣĲШƣőĲШƽĲũũШƨŰĬĲƖƚƣŸŸĬШĬŔǭŔĦƨũƣŔĲƚШƚƨƖƖŸƨŰĬŔŰŊШƣőĲШċĦĦƨƖċƣĲШůĲċƚƨƖĲůĲŰƣШŸŉШƣĲůƓĲƖċƣƨƖĲЯШ

ċШĦũĲċƖШŔůƓƖŸƻĲůĲŰƣШŔŰШƣőĲШőĲċƣŔŰŊШƖċƣĲШŸŉШƣőĲШŔůƓƖĲŊŰċƣĲĬШÂEÑШĦċŰШĤĲШƚĲĲŰШŉŸƖШċũũШŔůƓƖĲŊŰċƣĲĬШ

ÂEÑШƚċůƓũĲƚШŸƻĲƖШƣőĲŔƖШƨŰůŸĬŔǯĲĬШĦŸƨŰƣĲƖƓċƖƣƚШы[ŔŊШΠЮΝΤШтШΠЮΞΞьШƽőŔĦőШĬŸĲƚШĬĲůŸŰƚƣƖċƣĲШƣőċƣШ

ƚĦ9§ΞШŔůƓƖĲŊŰċƣŔŸŰШŸŉШĬĲŊƖċĬċĤũĲШƚƨƚĦĲƓƣŸƖƚШŔŰƣŸШÂEÑШĬŸĲƚШőċƻĲШƣőĲШƓŸƣĲŰƣŔċũШƣŸШŔůƓƖŸƻĲШƣőĲШ

ƓĲƖŉŸƖůċŰĦĲШŸŉШƣőĲШƓŸũǃůĲƖШĬƨƖŔŰŊШůŔĦƖŸƽċƻĲШƓǃƖŸũǃƚŔƚЮШ 

ƚШċũũШƣőĲШŔůƓƖŸƻĲůĲŰƣШŔŰШőĲċƣŔŰŊШŸŉШÂEÑШƽċƚШƚĲĲŰШŔŰШƣőĲШǯƖƚƣШůŔŰƨƣĲШŸŉШƣőĲШƓǃƖŸũǃƚŔƚШ

ĲǂƓĲƖŔůĲŰƣƚЯШĦũŸƚĲШƨƓƚШŸŉШƣőĲШƖĲĦŸƖĬĲĬШƣĲůƓĲƖċƣƨƖĲШĬƨƖŔŰŊШƣőŔƚШƣŔůĲШőċƻĲШċũƚŸШĤĲĲŰШƓƖĲƚĲŰƣĲĬШ

ŉŸƖШƣőĲШƣőƖĲĲШŔŰƓƨƣШƓŸƽĲƖƚаШΜЮΥΜШťìШы[ŔŊЮШΠЮΝΥьЯШΝЮΞΜШťìШы[ŔŊЮШΠЮΞΜьШċŰĬШΝЮΣΜШťìШы[ŔŊЮШΠЮШΞΞьЮШ 
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ΤцΤдЮΤΣцΤЮӆЮE]жЮÂEÑЮůċƚƚЮƖċƣŔŸЮ 

E§[ЮӆЮ~ŔĦƖŸƽċƻĲЮĬŔƚĦŸŰƣŔŰƨĲĬЮċŉƣĲƖЮƓǃƖŸũǃƚŔƚЮŉƨůĲƚЮĦĲċƚĲĬЮƣŸЮĲƻŸũƻĲдЮ 

E§[ЮӂЮΤЮůŔŰЮӆЮ~ŔĦƖŸƽċƻĲЮĬŔƚĦŸŰƣŔŰƨĲĬЮΤЮůŔŰƨƣĲƚЮċŉƣĲƖЮƓǃƖŸũǃƚŔƚЮŉƨůĲƚЮĦĲċƚĲĬЮƣŸЮĲƻŸũƻĲдЮ 
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ŔůƓƖĲŊŰċƣĲĬЮÂEÑд 
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ŔůƓƖĲŊŰċƣĲĬЮÂEÑд 

 

 








































































































































































































































































































































































































