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tL!w/ /h±L5πмф w9{thb{9 ¢9!a 

https://www.dw.com/en/traffic-chaos-at-german-polish-border-a-threat-to-local-supply-chains/a-52834298
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◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  
 

 ♩ⱷfi♩כ♥☻

tL!w/ │⁸ ⅔╟┘ ⌐⅔↑╢ ─ ≤ ╩

╢√╘мфлф⌐ ↕╣√ ≢∆⁹ 

꜠ⱳכ♩─ │ tL!w/  нлнлπнлнонлнлмл ⌐ ⌐

╟╡ ⁸ ⌐╟╡ ─ н ⌐≡ ↕╣╕⇔√⁹tL!w/  нлнлΈ 

нлно│ ⌐ ⱷfiⱣכ│ ≢ ≢ ↕╣╕∆⁹  

꜠ⱳכ♩╩ ⇔√tL!w/◖꜡♫►▬ꜟ☻ ꜠☻ⱳfi☻♅כⱶ─ⱷfiⱣ⁸│כ

⅛╠ ≤⇔≡ ╩ ↑√tL!w/ ╟┘♃☻◒ⱨ◊כ☻ⱷfiⱣכ─ ⅛╠

↕╣╕⇔√⁹ 

⌐ ↕╣≡™╢⁸™⅛⌂╢ ⁸ ⁸ ┘ │ ⌐╟╢╙─≢№╡⁸

∏⇔╙∕─ ∆╢ ╛ ─ ╩ ∆╙─≢│№╡╕∑╪⁹ 

⌐ ↕╣≡™╢ ⅎ ╛ │ ⌐∆⅞∏⁸ ⅜ ◖꜡♫►▬ꜟ☻

Ɽfi♦Ⱶ♇◒⌐ ⌂ↄ ⌐ ╡ ╗─╩ ∆╢√╘─╙─≢∆⁹ ∏⇔╙tL!w/╕√│

∕─ⱷfiⱣכ─ ╩ ∆╙─≢│№╡╕∑╪⁹ ≢ ↕╣√ ⅎ ⌐≈™≡│⁸

⌂ ⌐⅔™≡ ⅔╟┘ ⌐ ∆╢ ╩ ℮ ⌐ ⌐ ↕╣╢ ≢∆⁹ 

─ ⌐ √∫≡│ ⌂ ⅜ ╦╣≡™╕∆⅜⁸ ↕╣≡™╢ ⅜№∫√

╡ ⅜ ∂√╡⇔≡╙⁸∕─ ╩ ╦⌂™╙─≤⇔╕∆⁹ 

꜠ⱳכ♩│ tL!w/ ◘▬♩ ƘǘǘǇΥκκǿǿǿΦǇƛŀǊŎΦƻǊƎ⅛╠♄►fi꜡כ♪

∆╢↓≤⅜≢⅝╕∆⁹ 
 
 

꜠ⱳכ♩─ ⌐≈™≡ 

 

꜠ⱳכ♩─ ⌐№√╡⁸ PIARC ≤ PIARC 

≤│⁸ ꜠ⱳכ♩─ ⌐≈™≡ ╩ ⇔≡™╢⁹ 

 

ה ꜠ⱳכ♩─ │⁸ PIARC ⅜ ≢ ∆╢⁹ 

ה ꜠ⱳכ♩─ │⁸ΔCOVID-19: INITIAL IMPACTS AND RESPONSES TO THE PANDEMIC 

FROM ROAD AND TRANSPORT AGENCIESΔ ╩╙≤⌐ ∫≡™╢⁹ 

ה ꜠ⱳכ♩─ ⌐⅔↑╢ │⁸PIARC ⌐

∆╢⁹ 

ה ꜠ⱳכ♩─ ≤ ⌐ ⅜№╢ ⁸ ⅜ ↕╣╢⁹ 

 
 
 
 
 
 
 
 
 
 

/ƻǇȅǊƛƎƘǘ ōȅ tL!w/ Φ!ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘΦ 
tL!w/ ό²ƻǊƭŘ wƻŀŘ !ǎǎƻŎƛŀǘƛƻƴύ 

!ǊŎƘŜ {ǳŘ р° ƴƛǾŜŀǳ 
фнлрр [ŀ 5ŞŦŜƴǎŜ ŎŜŘŜȄΣ CǊŀƴŎŜ 

LƴǘŜǊƴŀǘƛƻƴŀƭ {ǘŀƴŘŀǊŘ .ƻƻƪ bǳƳōŜǊL{.bΥ фтуπнπуплслπснуπп  

ϭ aŀǊƪ IŜƴǊȅ wǳōŀǊŜƴȊȅŀ ό¦ƎŀƴŘŀύ π  ϭ ƘǘǘǇǎΥǿǿǿΦŘǿΦŎƻƳΣ aŀǊŎƘ нлнл 
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◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 

 
tL!w/≢│ ╩ ≢ ∆╢↓≤⅜ ╘≡ ≢№╢≤ ⇔≡™╕∆⁹∕⇔≡∕

─↓≤⅜⁸ммл ─ ╩ ≈tL!w/─ ≢╙№╡╕∆⁹ ⁸ ╩ ∆╢↓

≤│⁸ ⅜╟╡ ⅛≈ ⌐ ╩ ∆╢ ⌐⌂∫≡™╕∆⁹∕─√╘⁸tL!w/

≢│ ─ ⁸ ─ⱪכꜟ◓ ⁸☿Ⱶ♫כ ┘∕─ ─ ▬ⱬfi♩─

┘⌐ ─ ╩ ⇔≡™╕∆⁹⇔⅛⇔⌂⅜╠⁸нлнл ╘⌐ ⇔√ ◖꜡♫►

▬ꜟ☻Ɽfi♦Ⱶ♇◒⌐╟╡⁸↓℮⇔√ ⅜ ⇔╕⇔√⁹ ╩ ∆╢↓≤⅜

⌐⌂╡⁸ ₁─ ⅜ ⌐ ╡⁸ ⇔√ ╩ ∆╢─⅜ ⌐⌂╡╕⇔√⁹ 

нлнл⌐│ ⌂꜡♇◒♄►fi⅜ ↄ─ ≢ ↕╣╕⇔√⁹∕℮⇔√ ⌐╙⅛⅛╦╠

∏⁸№╢™│∞⅛╠↓∕⁸tL!w/⌐ ∆╢ ─ⱪכꜟ◓ ⅜ ╩ ∫≡

─√╘─►▼ⱦ♫כ─ ⁹√⇔╕∑↕♩כ♃☻╩ ─ ─ ⅜

╩ ⇔⁸ ─ ◖꜡♫►▬ꜟ☻ ─▪▬♦▪╛∕─ ⌐≈™≡ ∆╢√╘─ⱪ

ꜝ♇♩ⱨ◊כⱶ╩ ∆╢─⅜∕─ ≢∆⁹tL!w/⌐│►▼ⱦ♫כ ⌐ ─ ⅜№∫

√╦↑≢│№╡╕∑╪⅜⁸∕╣≢╙ ◖꜡♫►▬ꜟ☻ ꜠☻ⱳfi☻♅כⱶ│╦∏⅛

≢ ╩ꜟכ♠⌂ ⇔⁸ ╩ ⇔╕⇔√⁹↓╣⅜ ⇔⁸о ⅛╠т ─ ⌐нл

─►▼ⱦ♫כ⅜ ↕╣╕⇔√⁹ ⌐ ╩ⱴכ♥⌂⅝ ∫√╙─╙№╣┌⁸

─ ╛ⱴכ♥─ ⌐ ╩ ∫√╙─╙№╡╕⇔√⁹ │фл ⁸ │мΣрлл

⌐ ┘╕⇔√⁹  

↓℮⇔√Ⱳ♩ⱶ▪♇ⱪ ─ ╖│⁸ ↄ ↕╣╢═⅝≢∆⁹↓─ ╖│⁸tL!w/─

⌂ ╩ ∆╢≤≤╙⌐⁸tL!w/─╟℮⌂ ⅜ ⌐⌂╡ ╢

↓≤≤ ⅛≈ ╙ ⌂ ╩ ⅝ ↑╢↓≤⅜≢⅝╢↓≤╩ ╠⅛⌐⇔≡™╕∆⁹ √

∟⅜Ɽfi♦Ⱶ♇◒╩ ⇔√ ⁸ ⅜ ⁸꜠☺ꜞ◄fi♩≢ ⌂╙─⌐⌂╣┌⁸ √∟

│ ⇔≡tL!w/≢│ ⅜≢⅝√↓≤╩ ≢⅝╢│∏≢∆⁹ 

tL!w/ ◖꜡♫►▬ꜟ☻ ꜠☻ⱳfi☻♅כⱶ│⁸ ⌂≤⅝⌐│╒≤╪≥ ─

⌐╟╡⁸ ⌂ ≤ Ɑכ☻╩ ╘╕⇔√⁹∕℮⇔√ ─ №∫≡⁸

┘ ─ ⅜ ⇔≡™√ ╩⁸ ≢ ↄ─ ⅜ ╩ ╡∆╢─╩

∆╢ ≢ ∆╢↓≤⅜≢⅝╕⇔√⁹ ◖꜡♫►▬ꜟ☻ ꜠☻ⱳfi☻♅כⱶ│ ╣╢

↓≤⌂ↄⱬ☻♩ⱪꜝ◒♥▫☻╩ ⇔⁸∕─ │Ⱪꜞכⱨ▫fi◓ⱡ⁸♩כwƻǳǘŜǎκwƻŀŘ

┘tL!w/─►▼Ⱪ◘▬♩≢ ↕╣╕⇔√⁹∕↓≢│ ⌐ ⌂☿◒◦ꜛfi⅜ ↕╣⁸↕

╕↨╕⌂ ⅜ ╕╡╕⇔√⁹►▼ⱦ♫כ│ ↕╣≡ ⌂ ⌐ ↕╣╕⇔√⁹⌂⅔⁸

∆═≡─ⱪ꜠♀fi♥כ◦ꜛfi⌐│ ⁸ⱨꜝfi☻ ┘☻Ɑ▬fi ─ ⅜≈↑╠╣╕⇔√⁹ 

│ ⌐ ─ ╣╢ ≢№╡⁸ ↕╣╢═⅝↓≤≢∆⁹∕℮⇔√ ╡ ╖─

⌐№╢─⅜⁸↓─ ⇔™꜠ⱳ⁹∆≢♩כ │⁸ tL!w/≢ ⇔≡™╢╟℮⌐ ⌐

∫≡ ⅛╣≡⅔╡⁸ ╩ ╪∞⅛⁸ ≥─╟℮⌂ ╩ ╢═⅝⅛⌐ ╣≡™╕∆⁹

⌂ │ ─ п≈≢∆⁹ ◖꜡♫►▬ꜟ☻ ꜠☻ⱳfi☻♅כⱶ│ нлнм╙ ╩

∆╢↓≤⁸tL!w/≤ ─ │↓╣╕≢ ↕╣√ ≡─ ╩ ∆╢ ⅜№╢↓≤⁸

tL!w/│ ╙ ⌐ ↑≡ ╩ ∆╢↓≤⁸ ≥☼כ♬─כ◙כꜚ─ ─

│≥ⱴꜟ₉כⱡכꜙ♬₈∟╦⌂∆ ≢№╢⅛ ╩ ∆╢↓≤⁸≢∆⁹ 

⁸Ɽfi♦Ⱶ♇◒─↕⌂⅛≢№∫≡╙⁸ ≤ ◦☻♥ⱶ⌐│ ∆═⅝꜠☺ꜞ

◄fi☻≤ ⌐ ≤ ⌂ ╩ ┬ ⅜№╢↓≤⅜ ↕╣≡⅝╕⇔√⁹ √∟

│ ≤ ╩ ⇔⁸◖Ⱶꜙ♬♥▫≤⇔≡∆═≡─ ⁸ ⁸ ⅔╟┘ ≤™∫

√ ≢─ ⌐ ⅎ≈≈⁸ ⅝ ⅝ ⌐☼כ♬─ ⇔≡ ╡╕∆⁹ ꜠ⱳכ♩⅜ ─

↕╕─⅔ ⌐ ≡╣┌ ™≢∆⁹ 

 

/ƭŀǳŘŜ ±ŀƴ wƻƻǘŜƴ 

 

tŀǘǊƛŎƪ aŀƭƭŞƧŀŎǉ 
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◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 

/  

꜠ⱳ⁸│♩כ ─ ⅔╟┘ ◖꜡♫►▬ꜟ☻ ꜠☻ⱳfi☻♅כⱶ ⱷfiⱣ

─כ ⌐╟╡ ↕╣╕⇔√⁹↓─ ╩ ╡≡ ↄ ™√⇔╕∆⁹ ⁸  

 

¶ tŀǘǊƛŎƪ aŀƭƭŜƧŀŎǉΣ {ŜŎǊŜǘŀǊȅ DŜƴŜǊŀƭΣ tL!w/ ό/ƘŀƛǊύ ⱨꜝfi☻   

¶ /ƘǊƛǎǘƻǎ ·ŜƴƻǇƘƻƴǘƻǎΣ wƘƻŘŜ LǎƭŀƴŘ 5h¢Σ ¢/ мΦм /ƘŀƛǊ ό/ƻπ/ƘŀƛǊύ   

¶ WƻǎŞ aŀƴǳŜƭ .ƭŀƴŎƻ {ŜƎŀǊǊŀΣ aƛƴƛǎǘŜǊƛƻ ŘŜ ¢ǊŀƴǎǇƻǊǘŜǎΣ aƻǾƛƭƛŘŀŘ ȅ !ƎŜƴŘŀ ¦ǊōŀƴŀΣ ¢/ мΦм 

{ǇŀƴƛǎƘ {ŜŎǊŜǘŀǊȅ☻Ɑ▬fi   

¶ WƻƴŀǘƘŀƴ {ǇŜŀǊΣ !ǘƪƛƴǎΣ ¢/ мΦм ²D н [ŜŀŘŜǊ 

¶ Cŀōƛƻ tŀǎǉǳŀƭƛΣ !b!{ {ΦǇΦ!Σ ¢/ мΦн /ƘŀƛǊ▬♃ꜞ▪  

¶ /ŀǊƻƭƛƴŜ 9ǾŀƴǎΣ bŀǘƛƻƴŀƭ ¢ǊŀƴǎǇƻǊǘ /ƻƳƳƛǎǎƛƻƴΣ ¢/ мΦп /ƘŀƛǊ○כ☻♩ꜝꜞ▪  

¶ ¸ǳƪƛƻ !ŘŀŎƘƛΣ IŀƴǎƘƛƴ 9ȄǇǊŜǎǎǿŀȅ 9ƴƎƛƴŜŜǊƛƴƎ /ƻΣ ¢/ мΦр /ƘŀƛǊ  

¶ !ƴŘǊŜŀ {ƛƳƻƴŜΣ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ .ƻƭƻƎƴŀΣ ¢/ нΦм /ƘŀƛǊ▬♃ꜞ▪  

¶ ±ŀƭŜƴǘƛƴŀ DŀƭŀǎǎƻΣ 5ŜƭƻƛǘǘŜ /ƻƴǎǳƭǘƛƴƎΣ ¢/ нΦп /ƘŀƛǊ▬♃ꜞ▪   

¶ aŀǊǘƛƴ wǳŜǎŎƘΣ wŀǇǇ ¢Ǌŀƴǎ [ǘŘΣ ¢/ нΦо /ƘŀƛǊ☻▬☻  

¶ tŀǎŎŀƭ wƻǎǎƛƎƴȅΣ /9w9a!Σ ¢/ оΦо CǊŜƴŎƘ {ŜŎǊŜǘŀǊȅⱨꜝfi☻  

¶ {ŀǾŜǊƛƻ tŀƭŎƘŜǘǘƛΣ !b!{ {ΦǇΦ!ΦΣ ¢C оΦм /ƘŀƛǊ▬♃ꜞ▪  

¶ !ƴŘǊŜŀ tŜǊƛǎΣ tŀǊŀƎǳŀȅ bŀǘƛƻƴŀƭ /ƻƳƳƛǘǘŜŜⱤꜝ◓▪▬  

 

─ ⌐╙↔ ™√∞⅝╕⇔√⁹ 

 

¶ !ƴŘǊŞ .ǊƻǘƻΣ /ƻƻǊŘƛƴŀǘƻǊ ƻŦ tL!w/ {ǘǊŀǘŜƎƛŎ ¢ƘŜƳŜ н όaƻōƛƭƛǘȅύⱨꜝfi☻  

¶ ◖꜡♫►▬ꜟ☻ ≤ ─ WƻƘƴ aƛƭǘƻƴΣ ²ŀǎƘƛƴƎǘƻƴ {ǘŀǘŜ 5h¢Σ ¢/ 

оΦм /ƘŀƛǊ  

¶ ◖꜡♫►▬ꜟ☻ Ɽfi♦Ⱶ♇◒≤⸗ⱦꜞ♥▫♦כ♃─ Wƻŀƻ ±ŜǎǘƛŀΣ 
!ǘƪƛƴǎ 

¶ tL!w/ DŜƴŜǊŀƭ {ŜŎǊŜǘŀǊƛŀǘ ¢ŜŀƳ 

 

 

⌐ ↕╣≡™╢ ⅎ ╛ │ ⌐∆⅞∏⁸ ⅜ ◖꜡♫►▬ꜟ☻Ɽ

fi♦Ⱶ♇◒⌐ ⌂ↄ ⌐ ╡ ╗─╩ ∆╢√╘─╙─≢∆⁹ ∏⇔╙tL!w/╕√│∕

─ⱷfiⱣכ─ ╩ ∆╙─≢│№╡╕∑╪⁹ ≢ ↕╣√ ⅎ ⌐≈™≡│⁸

⌂ ⌐⅔™≡ ⅔╟┘ ⌐ ∆╢ ╩ ℮ ⌐ ⌐ ↕╣╢ ≢∆⁹

─ ⌐ √∫≡│ ⌂ ⅜ ╦╣≡™╕∆⅜⁸ ↕╣≡™╢ ⅜№╡

⅜ ∂√≤⇔≡╙⁸∕─ ╩ ╦⌂™╙─≤⇔╕∆⁹ 
 



  ◄◓♀◒♥▫Ⱪה◘ⱴꜞכ 
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COVID-19:

 
 

◄◓♀◒♥▫Ⱪה◘ⱴꜞכ 
 

◖꜡♫►▬ꜟ☻ Ɽfi♦Ⱶ♇◒│⁸нлнлм ол⌐ ²Ih⌐╟

∫≡ ⌐ ↕╣╢ ≤⇔≡ ↕╣≡ ⁸ ≢│ ╩ ⌂™ ╩

™≡⅝√⁹ ⁸ ┘ ─ ≢ ⌂ ⅜ ╘╠╣⁸ ⌂ ─ ⅜

ה ⇔⁸ ─ ⌂ ⁸ ╩╕√⅜╢ ─ ⁸ ≤ ─

⅜ ⇔≡™╢⁹ ◖꜡♫►▬ꜟ☻ │м ╩ ∂≡ ─ ╩ ⅝ ╖ ⌂ ⅜

╡╩ ↑⁸ ≢│₈ н ₉─ ≤≤╙⌐ ─ ⌐≤∫≡ ⅝ ⌂ ⅜ ™≡

™╢⁹  

∕─ ≢⁸ ה ┘╟⅔כ♃◒☿ ╩ ∆╢ ╛ │⁸ ╩

⇔⁸ ⁸ ⁸ ╩☻ⱦכ◘┘ ⅛⇔ ↑⁸◘ⱪꜝ▬♅▼כfi─ ╩

⇔⁸ ⁸ ┘∕─ ─ ─ ⅜ ⌐ ╩ ≢⅝

╢╟℮⌐∆╢↓≤⌐⅔™≡ ⌐ ⌂ ╩ ∫√ ≡⇔≥☻ⱦכ◘ ↕╣≡™╢⁹  

tL!w/│Ɽfi♦Ⱶ♇◒ ⁸ ◖꜡♫►▬ꜟ☻ ⅜ ה ⌐כ♃◒☿ ⌂

╩╙√╠∆ ╩ ∫≡™╢≤ ⅎ√⁹∕↓≢ нлнло ⌐⁸tL!w/ │

┘ ─ ╩ √ ≢⁸ ⌂tL!w/◖꜡♫►▬ꜟ☻ ꜠☻ⱳfi☻

─ⱶכ♅ ╩ ⱶ⌐│⁸כ♅─↓⁹√⇔ ⌐Ɽfi♦Ⱶ♇◒─ ╛∕╣⌐ ⇔≡

⇔√ ה ⌂ ⁸⅔╟┘∕─ ⌐ ∆╢ ╩tL!w/ⱷfiⱣכ ≢ ⌐ ∆╢

╩ ∆╢≤™℮ ⅜ ⅎ╠╣√⁹нл ╩ ⅎ╢►▼ⱦ♫⁸כⱩꜞכⱨ▫fi◓ⱡ⁸♩כ

▪fi◔כ♩ ┘⌐Ɽfi♦Ⱶ♇◒ ┘∕─ ה ─┼כ♃◒☿ ─ ≤™℮ ⌂ⱪ

꜡◓ꜝⱶ⌐ ╩ ™√ ⅜ ↕╣√⁹ 

꜠ⱳ⁸│≢♩כ ◖꜡♫►▬ꜟ☻ ⅜ ה ─כ♃◒☿ ┘tL!w/─

⌐ ⅎ√ ⌐ ╩ ≡≡ ∆╢⁹ ⌐│ ─ ╩ ⇔√⁹ 

¶ tL!w/◖꜡♫►▬ꜟ☻ ꜠☻ⱳfi☻♅כⱶ─ ⁸ ┘ ╩ ∆

╢  

¶ нлнло т ⌐ ⇔√tL!w/─ ◖꜡♫►▬ꜟ☻ ⌐ ∆╢►▼ⱦ♫כ

─ⱪ꜡◓ꜝⱶ⁸∆⌂╦∟⁸ ⅜ ⌐╟∫≡ ↕╣√⅛⁸ ⌂ ┘ ╩ ╠⅛

⌐∆╢  

¶ tL!w/◖꜡♫►▬ꜟ☻ ꜠☻ⱳfi☻♅כⱶ─ ╩ⱬ⁸≡⇔≥☻כ ה

◒♇Ɽfi♦Ⱶ╢↑⅔⌐כ♃◒☿ ≢─ ◖꜡♫►▬ꜟ☻ ─ ≤

╩ ∆╢  

¶ Ɽfi♦Ⱶ♇◒ ╕≢─ ╛ ─ ≢ ⇔℮╢ ⌐ ∆╢≢№╤℮

≤ ╩ ╠⅛⌐∆╢  

¶ ⅛ ⁸ ≢Ɽfi♦Ⱶ♇◒⅛╠─ ה ⌂ ⌐ ∆╢≢№╤℮

™ↄ≈⅛─ ⌐≈™≡ ⌐ ∆╢  

¶ ─ нлнлнлно─ ─ ╩ ╘⁸tL!w/─Ⱶ♇◦ꜛfi⁸ⱪ

꜡◓ꜝⱶ ┘ ⌐≤∫≡ ∆═⅝≤ ╦╣╢ ⌐≈™≡ ∆╢⁹ 

꜠ⱳ⁸│≢♩כⱤfi♦Ⱶ♇◒ ⌐ ◖꜡♫►▬ꜟ☻ ꜠☻ⱳfi☻♅כⱶ⅜ ∫

√ ⁸ ⌐ нлнло т ⌐ ↕╣√ tL!w/─ ◖꜡♫►▬ꜟ☻ ⌐ ∆╢►

▼ⱦ♫כⱪ꜡◓ꜝⱶ╩ ⌐ ╡ ℮⁹ 



  ◄◓♀◒♥▫Ⱪה◘ⱴꜞכ 

 

Ɽfi♦Ⱶ♇◒⅜ нлнм⌐╙ ⇔≡™╢ ⁸ ꜠ⱳכ♩─ ≤ ≢│⁸ ה ─

ה ⅜ ↕╣⁸ ⅜ ⌐ ה ⇔≡⅝√↓≤⅜ ↕╣

≡™╢⁹ 

 

≤ ≢ ⌐ ⇔≡™╢  

─  

¶ ⌐ ⌂ ╩ ∆╢⁹ 

¶ ⁸ ┘ ─ ─√╘⌐ ╕√│ ─☻ⱦכ◘⌂ ╩ ⌐

∆╢≤≤╙⌐⁸ ⌂ ╢↑⅔⌐כ♃◒☿ ╩ ∆╢√╘⌐⁸

⅛╡╛∆ↄ ⇔√ ┘ ╩ ≢⅝╢╟℮ ∆╢⁹ 

╩ ⅎ╢√╘─  

¶ ⁸ ⌐ttt─√╘─ ╩ ∆╢⁹ 

¶ ─ ≤ ─ ╩ ⅎ╢ ╩ ∆╢⁹ 

¶ ⌐╟╢ ה ⌂ ╩ ∆╢⁹ 

 

¶ ∑∏ ⌐ ⁹ 

¶ ⌐╟∫≡│⁸ ⅜ ⇔≡™╢ ╩ ⅛⇔⁸ ─ ⌐ ∂≡ ╩

⇔⁸ ╩ ↕∑╢⁹ 

¶ ─ ╩ ⌐∆╢√╘─ ╩☻☿◒▪─┼☻כ♁ꜞ⌂ ∆╢⁹ 

¶ ⌐◘ⱪꜝ▬♅▼כfi─ ⅜ ⇔√ ⌐⁸ ⅜ ↕╣╢ ─

⌂ ─ ╩ ∆╢⁹ 

 ♃כ♦

│♃כ♦ ¶ ⌐≤∫≡ ⅝⌂ ╩ ≈╙─≢№╢≤™℮ ╩ ≈⁹ 

≥כ◙כꜚ ¶ ⌐☼כ♬─ ⅎ╢⌐│ꜞ▪ꜟ♃▬ⱶ ⅜ ≢№╢≤™℮ ╩

≈⁹ 

ה ¶ ⅛╠▬ⱡⱬכ◦ꜛfi╩ ♃כ♦╢∆ ה ─√╘─Ɽכ♫♩כ◦♇

ⱪ─ ╩ ∆╢⁹ 

☿◐ꜙꜞ♥▫ 

¶ ₈꜠☺ꜞ◄fi☻≤│ ⁸ ⁸ ⁸ ⁸ ≢№╢₉≤™℮ ⅎ ╩ ∆╢

≢ ⌂☿◐ꜙꜞ♥▫≤◘▬Ᵽכ☿◐ꜙꜞ♥▫⅜ ≢№╢↓≤╩ ∆╢⁹ 

¶ L¢◦☻♥ⱶ─☿◐ꜙꜞ♥▫╩ ↕∑╢⁹ 

ⱴⱠ☺ⱷfi♩≤꜠☺ꜞ◄fi☻ 

¶ ⁸ ⁸ ⁸ ─ ─≥♪כ⸗ ┘ כ♄ꜟⱱ◒כ♥☻─

≤─ ─꜠☺ꜞ◄fi☻⌐ ╡ ╗⁹ 

¶ ─ ⌐│ ▬fiⱨꜝ╩ ⇔⁸ ⅛╠─ ⌐ ╣√ Ⱡ♇♩꞉כ◒╩

∆╢⁹  

¶ ₈ ה ה ה κ ₉⸗♦ꜟ╩ ∆╢⁹ 

¶ Ɽfi♦Ⱶ♇◒⌐ ⇔≈≈⁸↕╠⌂╢ ┼─ ╩ ∆╢⁹ 

⅔╟┘  

¶ ─ ┼─ ╩ ∆╢⁹ 

¶ ─ ⅜≥℮ ⇔≡™╢⅛ ∆╢⁹ 



  ◄◓♀◒♥▫Ⱪה◘ⱴꜞכ 

¶ ⇔ ⅛⌂⸗ⱦꜞ♥▫─♄▬♫Ⱶ◒☻╩ ∆╢√╘⌐ ∆╢▬fiⱨꜝ ┘ꜚ

≢☻כⱬכ◙כ ∆╢ ─ ⌐⁸≥─╟℮⌐ ╩ √∑╢↓≤⅜≢⅝╢⅛

∆╢⁹ 

¶ ⅜╟╡ ─ ╩☻ⱦכ◘™ ∆╢√╘⌐⁸L¢{⅜≥─╟℮⌐ ≢

⅝╢⅛ ∆╢⁹ 

 

≤꜡☺☻♥▫◒☻ 

¶ Ɽfi♦Ⱶ♇◒ ─ ╩ ∆╢√╘─●▬♪ꜝ▬fiκ ╩ κ ꜠ⱬꜟ≢

∆╢ Ⱡ♇♩꞉כ◒⅔╟┘ ─ ╩ ∆╢⁹ 

¶ Ɽfi♦Ⱶ♇◒╕√│ ─ ─ ⌐⅔↑╢ ─ ⌐ ⇔≡⁸╟╡ ╩

√∑╢╟℮⌐ κ ─ ╩ ה ∆╢⁹ 

¶ ⌂ ┘ ╩ ∆╢≤≤╙⌐ ┼─ ╩ ⌐∆╢√

╘⌐⁸꜡☺☻♥▫◒☻ ┘ ⌐⅔↑╢ L¢{♁ꜞꜙכ◦ꜛfi─♦☺♃ꜟ ╩

∆╢⁹ 

¶ ─ ≤ ─ ⌂ⱨ꜠כⱶ꞉כ◒ ─ ─√╘⁸ ⌂

─┼כ♪ꜞ◖ ╩ ↕∑╢⁹ 

◦☻♥ⱶ 

כ◙כꜚ√⇔ ¶ ─▪ⱪ꜡כ♅≢ Ⱡ♇♩꞉כ◒─ ┘ ⌐ ∆╢⁹ 

¶ ∆═≡─ ┘ ─ ⌐≈™≡ ◖☻♩─ L¢{♁ꜞꜙכ◦ꜛfi⅜ Ⱡ♇♩꞉

◒כ ─ ⌂ ⌐⌂╢⅛≥℮⅛╩ ∆╢⁹L¢{⅜ ≢№╢√╘⌐│ ∏

⇔╙ ≢№╢ │⌂™⁹ 

¶ L¢{≢№∫≡╙ ⅛╠ ⇔ ∆↓≤│ ↑⁸∕─ ╦╡⌐ ─ ≤ ╩

⌐ ∆╢╟℮⌐∆╢⁹ 

 

¶ ◖꜡♫ ⅜╙√╠⇔√ꜞ☻◒ ╩ ∆╢⁹ 

¶ ⌐ ╩ ↕∑╢ ╕√│Ⱡ♇♩꞉כ◒ ⌐⅔╟┬ ╩ ∆╢⁹ 

¶ ┘ ⁹ 

 ☻ⱦכ◘─

¶ ╩ ╢√╘─ ⌂ ╩ ∆╢⁹ 

¶ ™⌐ ╩ ⇔⁸Ɽfi♦Ⱶ♇◒ ⌐ ─ ⅜ ⇔√

╩ ∆╢⁹ 

 

¶ ╩ ⅎ╢⁹ 

¶ ∆═≡─ ≤ ⌐⁸ ≤ ╩ ∆╢⁹ 

¶ ─ⱪ꜡☿☻╩ ╡⌐ ∆╢⁹ 

¶ ⅜℮╕ↄ ╩ ≢⅝╢╟℮⌂ ╩ ∆╢⁹ 

¶ ♥◒ⱡ꜡☺כ╩ ↄ ∆╢⁹ 

 

─ ╙╕√ ↕╣≡™╢⁹∕╣╠│⁸ ┘ ─╒⅛ tL!w/⌐≤

∫≡╙ ≤⌂╢⁹ 

tL!w/⌐╟╢  

¶ ◖꜡♫►▬ꜟ☻ ─ ⌂ ⌐ ⇔≡ ⌐ ⇔ ↑╢⁹ 

¶ ►▼ⱦ♫כ╩ ∂≡ ⌂ ╩ ∆╢⁹ 



  ◄◓♀◒♥▫Ⱪה◘ⱴꜞכ 

¶ ┘Ⱪꜟ♥fiⱡכ♩⌂≥≢ ╩ ↄ ∆╢ ≤│ wƻǳǘŜǎ ŀƴŘ 

wƻŀŘǎ⌐ ↕╣╢ ⁹ 

¶ tL!w/─ ╩ ╢⁹ 

 

ה  ╢∆◓ⱴꜟ╩⸗♬♃ꜞfiכⱡכꜙ♬╢↑⅔⌐כ♃◒☿

¶ ─ ╩ ╘⁸ ה ⅜☼כ♬─┼ ≥℮⌂╢⅛ ∆╢⁹ 

¶ ₁─⸗♦ꜟ≤ⱪ꜡☿☻⌐№╢ ─ ╩≥─╟℮⌐ ╖ ╗↓≤⅜≢⅝╢⅛⁹ 

כ◙כꜚ₈╡╟ ¶ ⌐☼כ♬─כ◙כꜚ⌐℮╟╢╣⌂⌐₉ ╩ ℮⁹ 

¶ ●☻─ ⁸◖☻♩ ⁸꜠☺ꜞ◄fi☻ ⌐ꜟⱦ☻꜠ⱬכ◘┘ ⇔≡⁸

◖꜡♫►▬ꜟ☻ ─ ─ ─ ╩ ╦⌂™╟℮⌐∆╢⁹∕╣╠│

≤⇔≡ ≢№╢⁹ 

 

─ ⌐ ∆╢ 

ה ¶ ⌐≤∫≡ ⅜ ⌂ ╩ ∫≡™╢↓≤╩ ∆╢ Ɽfi♦Ⱶ♇◒─

↕⌂⅛⌐╙ │ ≢№∫√ │ ⇔√ ⁹ 

¶ ─ ◖꜡♫ ─ ⌐⅔™≡ ▬fiⱨꜝ╛ ה ┼─

╩ ╡ ╗⁹ 

Ɽכ♫♩כ ≤─ ╩ ∆╢ 

¶ ╠ ה כ♃◒☿ ╩ ≈╘╢∞↑≢│⌂ↄ⁸ ─ ≢ ⌂ ╩

∫≡™╢Ɽכ♫♩כ ┘ ≤─ ⌐╙ ╩ ↑╢ ⌂ ⌐ ╡

╗√╘⌐ ⌂ ─▪ⱪ꜡כ♅╩ ∆╢⁹ 

¶ ─√╘─¦L¢t⁸⸗ⱦꜞ♥▫ⱴⱠ☺ⱷfi♩─√╘─L¢{┘L¢{ нΦл─ ☿

⌐כ♃◒ ∆╢ ≤ ╩ ╡⁸ ∆╢⁹ 

¶ tL!w/⅜ ╡ ℮♩Ⱨ♇◒ ≢ ◖Ⱶꜙ♬♥▫⌐ ∆╢↓≤ ⁸☿◐ꜙ

ꜞ♥▫⌂≥ ⌐≈™≡ ⌂ ⅜≥─╟℮⌂ ╩∆╢⅛ ╩ ℮⁹ 

◄ⱦ♦fi☻≢ ⇔≡™╢ ╩ ℮κ ∆╢ 

¶ ◖꜡♫ ⌐ ↕╣√ ╩ ∆╢⁹ 

≥☼כ♬─כ◙כꜚ─ ¶ ─ ╩ ╠⅛⌐∆╢ ⅎ┌⁸₈♬ꜙכⱡכⱴꜟ₉

≤│ ⅛⁹ 

╩ ∆╢ 

¶ tL!w/─ ꜠ⱳכ♩─ ╩ ∆╢⁹ 

¶ ─ ⌂ ─ ╩ ∆╢⁹ 

¶ ⌐ ≤ ∆╢⁹ 

¶ ₁⅜ ─ꜟכ♠─╘√╢∆ ╩ ∆╢⁹ 

¶ ╩ ⇔⁸ ⌂ ⌐ ∆╢⁹ 

 

⌂⅜╠⁸ ╩ ⇔≡™╢нлнлмн ⌐⅔™≡│⁸ ꜠ⱬꜟ⅜ ┘ ⇔≈

≈№╡⁸Ɽfi♦Ⱶ♇◒─ √⌂ ≤ ⅜ ⇔≡™╢⁹∕─√╘⁸ ◖꜡♫►▬ꜟ☻

꜠☻ⱳfi☻♅כⱶ│⁸ ─ ╩ ⇔√ ⌂╢►▼ⱦ♫⁸כ ┘Ⱪꜟ

♥fiⱡכ♩╩ ╘≡⁸нлнм╙ ╩ ∆╢ ≢№╢⁹ 

╩ ⅎ≡⁸ ◖꜡♫►▬ꜟ☻ ─ ╩ ∆╢ ⅜№╢⁹↓╣

│⁸♦☺♃ꜟ ⁸○fiꜝ▬fi◘כⱦ☻ ┘ ─ ⌂♩꜠fi♪⌐ ⅎ⁸ ⁸

┘ ≤™∫√Ɽfi♦Ⱶ♇◒ ⅛╠─ ⇔ ∫√ ⌐ ⇔™ ╩╙∫≡ ╡



  ◄◓♀◒♥▫Ⱪה◘ⱴꜞכ 

╖⁸ ↕╣√ ╩ ↕∑╢↓≤╩ ╗⁹⁹ ⌐│⁸ ⁸꜠☺ꜞ◄fi♩≢

⌂◖Ⱶꜙ♬♥▫╩ ⅎ╢╟╡ ™ ⌐ ⇔√ ╩ ∆╢√╘⌐⁸ ה ◦☻

♥ⱶ ╩☻ⱦכ◘┘ ∆╢↓≤╩ ∆╢⁹нлнм╩ ⅎ╢⌐№√╡⁸ √∟│ ─

≤ ⇔™ ─ ╩ ⅎ√ ≢⁸ ─ ┘ ╩ ∆╢√╘⌐⇔∫⅛╡

╩∆╢↓≤⌐ ∆═⅝≢№╢⁹ 

╕√⁸tL!w/ ─ ⅔╟┘♃☻◒ⱨ◊כ☻│ ∆╢♩Ⱨ♇◒⌐ ∆╢ ◖꜡♫

►▬ꜟ☻ ─ ┘ ─ ™ ╦∑╩ ⅛≈ ⌐ ╡ →≡™ↄ ≢№╢⁹ 

 



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  
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!!/ !ǊƎŜƴǘƛƴŜŀƴ wƻŀŘ !ǎǎƻŎƛŀǘƛƻƴ▪ꜟ♀fi♅fi  

!!5¢  

!!{I¢h !ƳŜǊƛŎŀƴ !ǎǎƻŎƛŀǘƛƻƴ ƻŦ {ǘŀǘŜ IƛƎƘǿŀȅ ŀƴŘ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ hŦŦƛŎƛŀƭǎ

 

!D9wh¦¢9 
LǾƻǊȅ /ƻŀǎǘ 

LǾƻǊȅ /ƻŀǎǘ wƻŀŘ aŀƴŀƎŜƳŜƴǘ !ƎŜƴŎȅ◖כ♩☺Ⱳ꞉כꜟ  

!D9wh¦¢9 
{ŜƴŜƎŀƭ 

{ŜƴŜƎŀƭ wƻŀŘ aŀƴŀƎŜƳŜƴǘ !ƎŜƴŎȅ☿Ⱡ●ꜟ  

!L{/!¢ Lǘŀƭƛŀƴ !ǎǎƻŎƛŀǘƛƻƴ ƻŦ aƻǘƻǊǿŀȅ ŀƴŘ ¢ǳƴƴŜƭ 5ŜŀƭŜǊǎƘƛǇ /ƻƳǇŀƴƛŜǎ▬♃ꜞ▪

ⱪ♇◦כꜝכ▫♦ꜟfiⱠ♩ה  

!a!a aŜȄƛŎƻ !ǎǎƻŎƛŀǘƛƻƴ ƻŦ aƻōƛƭƛǘȅ !ǳǘƘƻǊƛǘƛŜǎⱷ◐◦◖⸗ⱦꜞ♥▫  

!a¢ tƻǊǘǳƎǳŜǎŜ aƻōƛƭƛǘȅ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ !ǳǘƘƻǊƛǘȅⱳꜟ♩●ꜟ⸗ⱦꜞ♥▫  

!b!{ {ΦǇΦ!Φ Lǘŀƭƛŀƴ bŀǘƛƻƴŀƭ !ǳǘƻƴƻƳƻǳǎ wƻŀŘǎ /ƻǊǇƻǊŀǘƛƻƴ▬♃ꜞ▪  

!{9/!t 9ǳǊƻǇŜŀƴ !ǎǎƻŎƛŀǘƛƻƴ ƻŦ hǇŜǊŀǘƻǊǎ ƻŦ ¢ƻƭƭ wƻŀŘ LƴŦǊŀǎǘǊǳŎǘǳǊŜǎ▬fiⱨꜝ

 

!¢/  {ǇŀƴƛǎƘ ¢ŜŎƘƴƛŎŀƭ !ǎǎƻŎƛŀǘƛƻƴ ƻŦ wƻŀŘǎ☻Ɑ▬fi  

!¢w ¢ǳƴƛǎƛŀƴ wƻŀŘ !ǎǎƻŎƛŀǘƛƻƴ♩ꜟ◖  

!t/  tŀǊŀƎǳŀȅŀƴ wƻŀŘ !ǎǎƻŎƛŀǘƛƻƴⱤꜝ◓▪▬  

./w   

/!C  5ŜǾŜƭƻǇƳŜƴǘ .ŀƴƪ ƻŦ [ŀǘƛƴ !ƳŜǊƛŎŀꜝ♥fi▪ⱷꜞ◌  

/!¢{ /Ƙƛƴŀ !ŎŀŘŜƳȅ ƻŦ ¢ǊŀƴǎǇƻǊǘ {ŎƛŜƴŎŜǎ 

/!± ◖Ⱡ◒♥♇♪  

/L/! /ƻƴŦŜŘŜǊŀǘƛƻƴ ƻŦ LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴǘǊŀŎǘƻǊǎϥ !ǎǎƻŎƛŀǘƛƻƴǎ 

/h/hb![ aŜȄƛŎŀƴ bŀǘƛƻƴŀƭ /ƻƴǘǊŀŎǘƻǊ /ƻƳǇŀƴȅⱷ◐◦◖  

/h±L5πмф ◖꜡♫►▬ꜟ☻  

/w¢ ◖꜡♫►▬ꜟ☻ ꜠☻ⱳfi☻♅כⱶ tL!w/ 

/¦bπ̧¦¢w/ ¢ƘŜ /ƛǘȅ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ bŜǿ ¸ƻǊƪ Έ ¦ƴƛǾŜǊǎƛǘȅ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ wŜǎŜŀǊŎƘ /ŜƴǘŜǊ♬ꜙכꜜ

◒כ ☿fi♃כ  

5CL5 5ŜǇŀǊǘƳŜƴǘ ŦƻǊ LƴǘŜǊƴŀǘƛƻƴŀƭ 5ŜǾŜƭƻǇƳŜƴǘC/5h 

5Lw/!L.9! LōŜǊƛŀ ŀƴŘ LōŜǊƻπ!ƳŜǊƛŎŀƴ /ƻǳƴŎƛƭ ƻŦ wƻŀŘ 5ƛǊŜŎǘƻǊǎ▬ⱬꜞ▪ה▬ⱬ꜡▪ⱷꜞ◌

 

5bL¢ .ǊŀȊƛƭƛŀƴ bŀǘƛƻƴŀƭ 5ŜǇŀǊǘƳŜƴǘ ƻŦ ¢ǊŀƴǎǇƻǊǘ LƴŦǊŀǎǘǊǳŎǘǳǊŜⱩꜝ☺ꜟ ▬fiⱨꜝ  

5h¢  

5{/w ◌Ᵽכ ─ ─ ⁹ ╩ ∆  



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  
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9/¢wL 9ǳǊƻǇŜŀƴ /ƻƴŦŜǊŜƴŎŜ ƻŦ ¢ǊŀƴǎǇƻǊǘ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜǎ 

9w¢w!/ 9ǳǊƻǇŜŀƴ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ wŜǎŜŀǊŎƘ !ŘǾƛǎƻǊȅ /ƻǳƴŎƛƭ 

9±  

C/5h CƻǊŜƛƎƴΣ /ƻƳƳƻƴǿŜŀƭǘƘ ϧ 5ŜǾŜƭƻǇƳŜƴǘ hŦŦƛŎŜה  

Dh5YL! DŜƴŜǊŀƭ 5ƛǊŜŎǘƻǊŀǘŜ ŦƻǊ ƴŀǘƛƻƴŀƭ wƻŀŘǎ ŀƴŘ aƻǘƻǊǿŀȅǎ 

ⱳכꜝfi♪ ה  

D5t  

DID ●☻ 

I±¢ 
tǊƻƎǊŀƳƳŜ 

IƛƎƘ ±ƻƭǳƳŜ ¢ǊŀƴǎǇƻǊǘ !ǇǇƭƛŜŘ wŜǎŜŀǊŎƘ tǊƻƎǊŀƳƳŜ 

ⱪ꜡◓ꜝⱶ⁸  

L!¢w LƴǘŜǊƴŀǘƛƻƴŀƭ !ǎǎƻŎƛŀǘƛƻƴ ƻŦ ¢ǊŀƴǎǇƻǊǘ wŜƎǳƭŀǘƻǊǎ 

L5. LƴǘŜǊπ!ƳŜǊƛŎŀƴ 5ŜǾŜƭƻǇƳŜƴǘ .ŀƴƪ 

LaC  

La¢ aŜȄƛŎŀƴ LƴǎǘƛǘǳǘŜ ƻŦ ¢ǊŀƴǎǇƻǊǘⱷ◐◦◖  

La¢  tƻǊǘǳƎǳŜǎŜ LƴǎǘƛǘǳǘŜ ŦƻǊ aƻōƛƭƛǘȅ ŀƴŘ ¢ǊŀƴǎǇƻǊǘⱳꜟ♩●ꜟ⸗ⱦꜞ♥▫  

Lb±L!{ /ƻƭƻƳōƛŀƴ bŀǘƛƻƴŀƭ wƻŀŘ LƴǎǘƛǘǳǘŜ◖꜡fiⱦ▪  

Lw!t LƴǘŜǊƴŀǘƛƻƴŀƭ wƻŀŘ !ǎǎŜǎǎƳŜƴǘ tǊƻƎǊŀƳƳŜⱪ꜡◓ꜝⱶ  

LwC LƴǘŜǊƴŀǘƛƻƴŀƭ wƻŀŘ CŜŘŜǊŀǘƛƻƴ  

Lw¦ LƴǘŜǊƴŀǘƛƻƴŀƭ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ ¦ƴƛƻƴ 

L¢C LƴǘŜǊƴŀǘƛƻƴŀƭ ¢ǊŀƴǎǇƻǊǘ CƻǊǳƳⱨ◊כꜝⱶ   

L¢{ ◦☻♥ⱶ 

L±¢    
9¢I ½ǳǊƛŎƘ 

LƴǎǘƛǘǳǘŜ ŦƻǊ ¢ǊŀƴǎǇƻǊǘ tŀƴƴƛƴƎ ŀƴŘ {ȅǎǘŜƳǎ ŀǘ ǘƘŜ {ǿƛǎǎ CŜŘŜǊŀƭ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅ ƛƴ 

½ǳǊƛŎƘ☻▬☻ ⱥ♇ꜞכꜙ♅ ה ◦☻♥ⱶ  

[aL/ [ƻǿπ ŀƴŘ aƛŘŘƭŜπLƴŎƻƳŜ /ƻǳƴǘǊȅ 

aL¢a! {ǇŀƴƛǎƘ aƛƴƛǎǘǊȅ ƻŦ ¢ǊŀƴǎǇƻǊǘΣ aƻōƛƭƛǘȅ ŀƴŘ ¦Ǌōŀƴ !ƎŜƴŘŀ☻Ɑ▬fi ♥ꜞⱦ⸗ה

ה▫  

a¢ht 9ŎǳŀŘƻǊƛŀƴ aƛƴƛǎǘǊȅ ƻŦ tǳōƭƛŎ ²ƻǊƪǎ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ◄◒▪♪ꜟ ה  

aht/ 
5ƻƳƛƴƛŎŀ 
wŜǇǳōƭƛŎ 

5ƻƳƛƴƛŎŀƴ wŜǇǳōƭƛŎ aƛƴƛǎǘǊȅ ƻŦ tǳōƭƛŎ ²ƻǊƪǎ ŀƴŘ /ƻƳƳǳƴƛŎŀǘƛƻƴǎ♪Ⱶ♬◌

ה  

aht/ 
tŀǊŀƎǳŀȅ 

tŀǊŀƎǳŀȅŀƴ aƛƴƛǎǘǊȅ ƻŦ tǳōƭƛŎ ²ƻǊƪǎ ŀƴŘ /ƻƳƳǳƴƛŎŀǘƛƻƴǎⱤꜝ◓▪▬ ה

 

a¦± aǳƭǘƛ ¦ǘƛƭƛǘȅ ±ŜƘƛŎƭŜǎ 

b/Iwt  bŀǘƛƻƴŀƭ /ƻƻǇŜǊŀǘƛǾŜ IƛƎƘǿŀȅ wŜǎŜŀǊŎƘ tǊƻƎǊŀƳⱪ꜡◓ꜝ

ⱶ  

b9·/h   

tL!w/   

tt9 tŜǊǎƻƴŀƭ tǊƻǘŜŎǘƛǾŜ 9ǉǳƛǇƳŜƴǘ   
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¢/ tL!w/ 

¢C ♃☻◒ⱨ◊כ☻ tL!w/ 

¢w!CLY±9wY
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±!¢   
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1. │∂╘⌐ 

1.1. Ί ⌐ ╩ ⌂™   

нлмф ─ ─ ⁸ ²Ih│нлнлм ол ⌐ ◖꜡♫►▬ꜟ☻
1╩₈ ⌂ ─ ₉⁸о мм⌐₈ ⌂Ɽfi♦Ⱶ♇◒₉≤ ⇔√⁹

⌐ ⇔√ {!w{⁸◄Ⱳꜝ⌂≥─Ɽfi♦Ⱶ♇◒⌐ ═⁸ ─Ɽfi♦Ⱶ♇◒│⁸

≢ ─ ⱴⱠ☺ⱷfi♩ה ╩ ∆╢ ⅛≈ ⌂ ╩ ╓∆ ─⌂™

₈ ─ ₉≢№╢⁹ 

⌐ ↄ ╣ ∫√ нлнл ⁸ ◖꜡♫►▬ꜟ☻ │ ≢ ⇔≈≠

↑≡™╢⁹ ꜠ⱳכ♩╩ ⇔≡™╢нлнлмн ≢⁸ ─ │сΣрлл⁸

│ мрл ╩ ⅎ≡⅔╡2⁸ ─Ɽfi♦Ⱶ♇◒│ ─ ↕⁸Ⱨכ◒ ─ ↕⁸

─ ↕⌐⅔™≡ ─╒≤╪≥─ ╩ ╢─│ ╠⅛≢№╢⁹ ↄ─ ⅜

─₈ н ₉≤ ⇔≡™╢ ⁸ ≤ │⁸ ─ ≤꞉◒♅fi⅜

≤⌂╢⅔∕╠ↄ нлнм ╕≢ ─ ╩√≥╢╙─≤ ↕╣≡™╢⁹∕╣╕≢─

fi☻⁸ⱴ☻◒⁸♃☻▫♦ꜟꜗ◦כ♁⁸│ ⁸ ⁸ ⇔™ ┘ ⌂꜡♇

◒♄►fi╩ ∑↨╢╩ ⌂ↄ⁸ ↄ─ ⌐≤∫≡ ∟ ⅛⌂™ ₁⅜ ↄ╙─≤ ╦╣╢⁹  

─Ɽfi♦Ⱶ♇◒│⁸ ─ ⌂ ⁸ ╩╕√⅜╢ ─ ┘ ≤

─ ╩ ⅝ ↓⇔⁸ ≢─ ≢№╢≤ ⌐⁸ ─ ≤

─ ≤⌂∫≡™╢⁹ ⌐│⁸нлнл─ │πпΦфⱤכ☿fi♩≤⁸

↕╣≡™√╟╡╙ ⅜↕╠⌐ ⇔⁸ ╙ ↕╣≡™√╟╡╙ ™ ≤⌂∫

≡™╢⁹нлнм⌐│ ⌂ ⅜ ∆╢⅛╙⇔╣⌂™⅜⁸ ⌐⅔™≡⁸нлнм

─ D5t│ ◖꜡♫►▬ꜟ☻ ─нлнлм ꜠ⱬꜟ╟╡╙сΦрⱳ▬fi♩

╢≤ ↕╣≡™╢⁹◄◖ⱡⱵ☻♩│⁸ │≢כ♃◒☿ ⌐ ∆╢╕≢⌐ нлнн⁸№

╢™│нлно⁸нлнп╕≢⅛⅛╢≤ ≡™╢3⁹  

∆⌂╦∟⁸ ↄ─ ⌐⅔™≡ ◖꜡♫►▬ꜟ☻ ─ │ ╡ ╦∫≡⅝

≡™╢⁹нлнл │⁸ ה ⌐⅔↑╢ ─ ⌂꜡♇◒♄►fi⁸ ─

┘ ─ ─ ⁸ ┘ ꜠ⱬꜟ╩ ╗ ⅜ ≢№∫√⁹п ⌐│⁸фл╩

ⅎ╢ ≤ ≢ ─ ≤⌂╢ оф ⅜⁸ ╕√│ ⌐╟╢ ⁸

┘ ⌐╟╡⁸ ─ ╕√│ ╩ ≤⇔≡ ⌐ ╕╢╟℮ ╕

√│ ↕╣√4⁹ L[h⌐╟╢≤⁸ ─фо│ ─ ╕√│

⅜ ↕╣√ ⌐ ⇔⁸ │нлнл ⌐рΦп⁸ ⌐п ─ⱨ

ꜟ♃▬ⱶ ⌐ ∆╢мпΦл҈≤⌂∫√5⁹ 

↕╠⌐ ≢│⁸►▬ꜟ☻─ ∂ ╘─ │ ╦╠⌂™╙──⁸ ⌂ │ ─

⁸ ─ ┘ ─ ⌐ ╡ ╘√⁹нлнл ⌐⌂∫≡ ↄ─ ≢ ◖꜡♫

►▬ꜟ☻ ⅜ ⇔√√╘⌐∕℮⇔√ ╡ ╖⅜ ⌐⌂╡≈≈№╢⅜⁸≥─╟℮⌐

⇔≡ ⌂ ╩ ⇔⁸╕√⁸ ⇔⁸ ≤ ─ ╩ ∆╢≤≤╙⌐⁸

нлнм⌐ ⌂ ─ ╩ ⇔∆╢ ⌂ ה ╩ ∆╢⅛⅜

─ ≤⌂∫≡™╢⁹  

⌐│⁸ ─№╢꞉◒♅fi≤≤╙⌐Ɽfi♦Ⱶ♇◒⅜ ⌐ ⅛℮⌐≈╣≡⁸

│⁸ ⁸ ┘ ╩ ⇔⁸ ─כ♃◒☿ ─ ╩ ⇔⁸ ⌂

                                                             
1◖꜡♫►▬ꜟ☻≤│⁸ ─ ►▬ꜟ☻─ ≢⁸ ↄ│ ╛ κ ╩ ⅝ ↓∆⁹ ◖꜡♫►▬

ꜟ☻╛ {!w{⁸a9w{⁸ ▬fiⱨꜟ◄fi◙ ─ ≤⌂╢⁹ ◖꜡♫►▬ꜟ☻ ╩ ⅝ ↓∆►▬ꜟ☻─ │

{!w{π/ƻ±πн {ŜǾŜǊŜ ŀŎǳǘŜ ǊŜǎǇƛǊŀǘƻǊȅ ǎȅƴŘǊƻƳŜ ŎƻǊƻƴŀǾƛǊǳǎ н≢№╢⁹◖꜡♫►▬ꜟ☻{!w{π/ƻ±πн⌐╟∫≡ ⇔√ ─

│/h±L5πмф/ƻǊƻƴŀǾƛǊǳǎ ŘƛǎŜŀǎŜ нлмф≢№╢⁹ 

2 ☺ꜛfiהⱱⱪ◐fi☻ ⌐╟╢ https://www.worldometers.info/coronavirus 

3 ⁸нлнлс ⁸a ²ƻǊƭŘ 9ŎƻƴƻƳƛŎ hǳǘƭƻƻƪₑ  

4 9ǳǊƻƴŜǿǎΦŎƻƳΦ нлнлп о ₐ/ƻǊƻƴŀǾƛǊǳǎΥ IŀƭŦ ƻŦ ƘǳƳŀƴƛǘȅ ƴƻǿ ƻƴ ƭƻŎƪŘƻǿƴ ŀǎ фл ŎƻǳƴǘǊƛŜǎ Ŏŀƭƭ ŦƻǊ ŎƻƴŦƛƴŜƳŜƴǘфл◌

≢ ⁸ ─ ⅜꜡♇◒♄►fi⌐ ₑ  

5 L[h⁸a нлнл Έ L[h aƻƴƛǘƻǊΥ /h±L5πмф ŀƴŘ ǘƘŜ ²ƻǊƭŘ ƻŦ ²ƻǊƪнлнл L[h ◖꜡♫►▬ꜟ☻≤

─ ₑ 

https://www.worldometers.info/coronavirus
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╩כ♃◒☿ ∆╢≤≤╙⌐⁸ ⌐ ⌂ ╩ ∆╢↓≤⌐╟╡⁸◖꜡♫

─ ─ ╩ ↄ ⅜№╢≢№╤℮⁹↓╣│⁸ ≤│ ⌂╢ ╡ ╖≢⁸◖꜡♫ ⅛

╠╟╡ ↄ⁸╟╡꜠☺ꜞ◄fi♩⌐⌂╢⅛╙⇔╣⌂™₈♬ꜙכⱡכⱴꜟ₉⌐ ╩ ↑╢√╘⌐⁸

─♅ꜗfi☻⅜№╢∞↑≢│⌂ↄ⁸∕─ ⅜№╢↓≤╩ ⇔≡™╢⁹∕℮⇔√ ╡

╖│ ∆← ∆╢ ⅜№╢⁹╕√∕─ ⌐│⁸ ∆╢≢№╤℮ ⌐ ∆╢

√╘⌐⁸ ≢Ɽfi♦Ⱶ♇◒≤─ ™≤ ⌂ ─ ⅛╠ ╠╣√ ╩

╡ ╣⌂↑╣┌⌂╠⌂™⁹  

ה .1.2   כ♃◒☿

ה ─⧵┘╟⅔כ♃◒☿ ─ │ ◖꜡♫►▬ꜟ☻ ⌐╟╡

⌂ ╩ ↑≡⅝≡™╢⁹∕╣≢╙⁸ ה ─fiכ▼♅▬ꜝⱪ◘⁸│כ♃◒☿ ╩

⌂ ╡ ∆╢≤≤╙⌐⁸ ⁸ ┘∕─ ─ ─ ⅜

⌐ ╩ ≢⅝╢╟℮⌐∆╢↓≤╩ ⌐⇔≡⁸ ⌂ ≤ ─ ╩

╢↓≤⌐ ╘≡ ⌂ ╩ √⇔≡⅝√⁹ ה │ ↄ↓≤─≢⅝⌂™◘כⱦ☻≢

№╢⁹ ⌐⅔™≡╙⁸ ⌐ ⅜ ≤⇔≡▬fiⱨꜝ ╩ ∆╣┌⁸

│כ♃◒☿ ⅝ ⅝ ⌐ ⌂ ╩ ℮↓≤⌐⌂╢⁹ ⅜Ɽfi♦Ⱶ♇◒─ ≢

⅝⌂ ╩ ⇔≡™╢√╘⁸ ⅜ ╙ ╘ ─ ─ ≤ꜝ▬ⱨꜝ▬fi─

⌐⅔™≡ ⌐⌂∫≡⅝√⁹ 

≢│⁸ │ ─ н҈≤⌂╢ сΣллл─ ╩ ╪≢™╢6⁹◘

ⱪꜝ▬♅▼כfi╩ ╘√ ⌂ │↕╠⌐ ⅝ↄ⁸ │ ─ ↑⅔⌐כ♃◒☿

╢ ╩ ∆╢ ─⸗ⱦꜞ♥▫╩ ⇔≡™╢⁹ ╢↑⅔⌐כ♃◒☿ ─

│⁸ ⁸ ┘ ꜠ⱬꜟ╩ ╦∑╢≤ мол 7⌐ ╢⁹ ◖꜡♫►▬

ꜟ☻ │⁸ ⁸◘ⱪꜝ▬♅▼כfi ┘ ∆╢ ⌐ ─╟℮⌂ ⅝⌂

╩╙√╠⇔≡⅝√  

 ̧ ⸗ⱦꜞ♥▫⌐ ∆╢ ≤ ⌐╟∫≡│ ⅜⁸ ◒כⱠ♇♩꞉≥♪כ⸗╢⌂

≢ ∆╢ ─ ⌐ ™⁸ ⌐ ⇔≡⅝√  

 ̧ ┘ ⁸ ≢ ⁸ ┘ ╩ ⅜ ↕╣≡⅝√  

 ̧ ◄♇☿fi◦ꜗꜟ꞉כ◌כ─ ≤ ╩ ∆╢ ≢ ▬fiⱨꜝ┼─▪◒☿☻ ┘

─☻ⱦכ◘⌐┘ │ ≢№╢  

 ̧ ה ▬fiⱨꜝ⅔╟┘▪☿♇♩─ ⁸ ┘ ┘⌐∕─

─ ∆╢ ╩ ⁸ ╕√│ ⇔√ ╙№╣┌⁸∕℮⇔√ ╩

⌂╙─≤⇔≡ ⇔√∞↑≢│⌂ↄ⁸ ─ ╩ ⅛⇔≡ ⇔√ ╙№

╢  

 ̧ ─ ─ ≤™℮ ⌂ ╕√│Ɽfi♦Ⱶ♇◒─Ⱨכ◒ ─ ⌐╟

╢ ─ ⌐╟╡⁸ ⌐ ⌐│ ⌂ ⅜ ⇔√  

 ̧ ─ ┘ ⌐╟∫≡│◖fi☿♇◦ꜛfi ╙⁸ ⌐

⁸⇔√⅜∫≡ ⅜ ⇔≡™╢ ≢ ╩ ⇔⌂↑╣┌⌂╠∏⁸ ≢

⅝⌂ ⅜ ⇔≡⅝√  

 ̧ ─┼כ◙כꜚ│ ≢№∫≡╙ №∫≡╙⁸╟╡ ⇔™ ┘

─√╘─ ┘⌐ ⌂ ┘ ⌂ ─ ⌐⅔™≡ ╩

⇔≡↓⌂↑╣┌⌂╠⌂⅛∫√  

 ̧ │≡™⅔⌐כ♃◒☿ ⌐╟╡⁸ ─ ≤ ─╒⅛⌐⁸ⱦ☺Ⱡ☻

┼─ ⅝⌂☻♩꜠☻⁸◘ⱪꜝ▬♅▼כfi≤ ─ ⁸ ┘⌐◐ꜗ♇◦ꜙⱨ

                                                             
6 L[h⅔╟┘¦ƴƛǘŜŘ bŀǘƛƻƴǎ 9ŎƻƴƻƳƛŎ /ƻƳƳƛǎǎƛƻƴ⁸a нлнл Έ Wƻōǎ ƛƴ DǊŜŜƴ ŀƴŘ IŜŀƭǘƘȅ 

¢ǊŀƴǎǇƻǊǘнлнл ≤ ⌐ ⇔™ ₑ 

7¦L¢t нллф⌐╟╢ ─ ⅛╠─  



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
мл 
 

≥כ꜡ ┼─ ⅜ ⇔≡⅝√ 

↓─╟℮⌂ │⁸ ┘ ⌐ ⇔™ ⌐☻♥♇ⱪ▪♇ⱪ⇔⁸ ─ ⌐ ∆╢

⌂ ╩ ™∞∆≤≤╙⌐⁸ ╩ ⇔ ↑╢√╘─ ╩ ∆╢↓≤╩ ╘⁸

≢כ♃◒☿ ↄ ↄ─ ₁─ ⌐⅔™≡ ─⌂™╙─≢№∫√⁹ ╠⅜↓╣╕≢

∫≡⅝√↓≤│⁸ ╠─ⱪ꜡ ≤ ╩ ∆╢╙─≢№╡⁸ ─ ≤ ⌐ ∆╢⁹ 

  



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
мм 
 

1.3. PIARC⌐╟╢  

Ɽfi♦Ⱶ♇◒─↔ↄ ⌐⁸tL!w/│ ◖꜡♫►▬ꜟ☻ ⅜ ⁸ ─ ─ ⁸

─ ┘⌐ ⁸ ─☻ⱦכ◘┘ ⌐ ⅝⌂ ╩╙√╠∆ ╩ ⇔≡™

√⁹  

∕↓≢ нлнло ⌐⁸tL!w/ │ ┘ ─ ╩ √ ≢⁸

⌂ tL!w/◖꜡♫►▬ꜟ☻ ꜠☻ⱳfi☻♅כⱶ─ ╩ ⇔⁸ ─ ╩ ⇔

√⁹ 

 ̧ ◖꜡♫►▬ꜟ☻ ─ ≤ ⁸ ∆╢ ⌐≈™≡ tL!w/ⱷ

fiⱣכ ≢ ≤ ╩ ⌐ ∆╢ ╩ ∆╢  

 ̧ Ɽfi♦Ⱶ♇◒⌐ ⇔≡™╢ tL!w/ⱷfiⱣ⁸כ↕╠⌐│╟╡ ↄ ה ─

╩ ∆╢√╘─ ⌂ ╩ ⇔⁸ ⌐ ∆╢  

 ̧ Ɽfi♦Ⱶ♇◒⅜ ⌐ ⅛™⁸ ⅜ ╕∫√≤⅝⌐│Ɽfi♦Ⱶ♇◒─ ╩ ⇔⁸

tL!w/╛∕─ ⅜ ∆═⅝ ╩ ∆╢⁹ 

 ̧ Ɽfi♦Ⱶ♇◒⅜ ה ⌐כ♃◒☿ ╓∆ ─ ⌐⅔™≡ ∆═⅝

╩ ∆╢≤≤╙⌐⁸≥℮─╟℮⌐⇔≡↓╣╠─ ╩ ⌂ tL!w/─

─ ┘ ─ ╕√│♃☻◒ⱨ◊כ☻─ ─ ⁸↕╠⌐│∕─ ─

⌐ ↕∑╢⅛╩ ∆╢  

 ̧ ─ ⅜№╣┌ ₁─ tL!w/─♅ꜗⱠꜟ╩ ∂≡ ⁸ ┘

╩ ╗ ╩ ∆╢⁹ 

꜠☻ⱳfi☻♅כⱶ─ ─℮∟⁸ ╙ ⅛╡╛∆™╙─│⁸Ɽfi♦Ⱶ♇◒─ ≤≤╙⌐

╠⅛⌐⌂∫≡⅝√ ┼─ ⁸ ┘ⱬ☻♩ⱪꜝ◒♥▫☻╩ ∆√╘─►▼ⱦ♫כ

ⱪ꜡◓ꜝⱶ─ ≢№∫√⁹  

►▼ⱦ♫כ│ ↄ╙о нр ⌐ ↕╣⁸↕╠⌐꜠☻ⱳfi☻♅כⱶ│о≈─ ≢

т нф ╕≢╒╓ ▬ⱬfi♩╩ ⌐ ⇔√⁹∕─ ⁸ ─ ─ ה ⅜

◖꜡♫►▬ꜟ☻ ╩╘←╢ ™ ⁸ ┘ ╩ ⇔√⁹►▼ⱦ♫כ≢

ה ↕╣√ │⁸Ɽfi♦Ⱶ♇◒⌐ ⇔╟℮⇔√≤⅝⌐ ≤ⱥfi♩╩ ╘≡™╢∆

═≡─ ₁╩ ∆╢ ≤⌂∫√⁹►▼ⱦ♫כ─ │⁸ ⌂Ⱪꜟ♥fiⱡכ♩≤≤

╙⌐⁸tL!w/►▼Ⱪ◘▬♩─ ◄ꜞ▪⌐ ↕╣⁸tL!w/ ¸ƻǳ¢ǳōŜ♅ꜗfiⱠꜟ⌐╙▪♇ⱪ꜡כ

♪↕╣√⁹ 

tL!w/─ ◖꜡♫►▬ꜟ☻ ┼─ ⁸꜠☻ⱳfi☻♅כⱶ≤∕─ ⁸ ┘►▼

ⱦ♫כⱪ꜡◓ꜝⱶ─ ⌐≈™≡│⁸ о ⁸ п ⅔╟┘ ╩ ↕╣√™⁹ 

1.4. ꜠ⱳכ♩─  

꜠ⱳ⁸│≢♩כ ◖꜡♫►▬ꜟ☻ ⅜ ה ─כ♃◒☿ ⌐ ╓⇔√

┘tL!w/─ ⌐ ╩ ≡≡ ∆╢⁹ ⌐│ ─ ╩ ⇔√⁹ 

 ̧ tL!w/◖꜡♫►▬ꜟ☻ ꜠☻ⱳfi☻♅כⱶ─ ⁸ ┘ ╩ ∆

╢  

 ̧ нлнло т ⌐ ⇔√ tL!w/─ ◖꜡♫►▬ꜟ☻ ⌐ ∆╢►▼ⱦ♫כ

─ⱪ꜡◓ꜝⱶ⁸∆⌂╦∟⁸ ⅜ ⌐╟∫≡ ↕╣√⅛⁸ ⌂ ┘ ╩ ╠⅛

⌐∆╢  

 ̧ tL!w/◖꜡♫►▬ꜟ☻ ꜠☻ⱳfi☻♅כⱶ─ ╩ⱬ⁸≡⇔≥☻כ ה

◒♇Ɽfi♦Ⱶ╢↑⅔⌐כ♃◒☿ ≢─ ◖꜡♫►▬ꜟ☻ ─ ≤

╩ ∆╢  

 ̧ Ɽfi♦Ⱶ♇◒ ╕≢─ ╛ ─ ≢ ⇔℮╢ ⌐ ∆╢≢№╤℮

≤ ╩ ╠⅛⌐∆╢  



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
мн 
 

 ̧ ⅛ ⁸ ≢Ɽfi♦Ⱶ♇◒⅛╠─ ה ⌂ ⌐ ∆╢≢№╤℮

™ↄ≈⅛─ ⌐≈™≡ ⌐ ∆╢  

 ̧ ─нлнл нлно─ ─ ╩ ╘⁸tL!w/─Ⱶ♇◦ꜛfi⁸ⱪ꜡◓ꜝⱶ

┘ ⌐≤∫≡ ∆═⅝≤ ╦╣╢ ⌐≈™≡ ∆╢⁹ 

꜠ⱳכ♩≢ ⌐ ≤⇔√ │⁸нлнло т ⌐ ↕╣√ ◖꜡♫►▬ꜟ☻

⌐ ∆╢►▼ⱦ♫כⱪ꜡◓ꜝⱶ─ⱪ꜠♀fi♥כ◦ꜛfi⁸ ┘ ↓⇔⌐ ∫≡

™╢⁹√∞⇔⁸ ⌐ ∂≡⁸ ─tL!w/♥◒♬◌ꜟ꜠ⱳ⁸♩כ ┘ ה

≢כ♃◒☿ ─ⱪ꜡◓ꜝⱶ╙ ⇔√⁹  

1.5.  ꜠ⱳכ♩─  

꜠ⱳכ♩─ │ ─╟℮⌂ ⌐⌂∫≡™╢⁹ 

¶ н ≢│⁸ ╕≢─ ◖꜡♫►▬ꜟ☻Ɽfi♦Ⱶ♇◒─ ≤ ⌂ ⌐≈™≡

═╢  

¶ о ≢│⁸Ɽfi♦Ⱶ♇◒ ⌐⅔↑╢ tL!w/─ ⌂ ⁸ ⌂ ┘

─╒⅛⁸ ─ ◘▬◒ꜟ⅛╠ ╠╣√ ⌐ ∆╢ ≤ⱬ☻♩ⱪ

ꜝ◒♥▫☻ ┘∕─ ─♩Ⱨ♇◒⌐≈™≡ ∆╢  

¶ п ≢│⁸нлнло т ⌐ ↕╣√tL!w/◖꜡♫►▬ꜟ☻ ►▼ⱦ

ⱪ꜡◓ꜝⱶ─כ♫ ┘⌐ ≤ ⌐ ∆╢ ⌂ ─╒⅛⁸tL!w/ⱷfiⱣכ┼

─○fiꜝ▬fi▪fi◔כ♩≤ ⌂ ⌐≈™≡ ∆╢  

¶ р ≢│⁸►▼ⱦ♫כⱪ꜡◓ꜝⱶ≢™ↄ≈⅛─♥כⱴ⌐≈™≡ ╠⅛⌐⌂∫√

⌂ ┘ ה ─כ♃◒☿ ◖꜡♫►▬ꜟ☻ ⌐ ∆╢ ╩ ∆  

¶ с ≢│⁸tL!w/─ ₁─ ⅜ ⇔⁸►▼ⱦ♫כⱪ꜡◓ꜝⱶ≢

⌐ⱴכ♥√∫⌂≥ ╩ ≡╢  

¶ т ≢│⁸Ɽfi♦Ⱶ♇◒ ─ ┘ ⌐ ↕╣╢ ◖꜡♫►▬ꜟ☻

─ ≤ ⌐≈™≡─ ⌂ ╩ ∆≤≤╙⌐⁸╕√⁸ ה ☿◒

⌐כ♃ ╩ ╓∆ ─Ɽfi♦Ⱶ♇◒⌐ ↕╣╢ ⅜№╢√╘⁸∆←⌐

∆╢↓≤⅜≢⅝╢ ╩ ∆╢  

¶ у ≢│⁸꜠☻ⱳfi☻♅כⱶ ┘ tL!w/─ ⌐╟╡ ↕╣≡™╢ ─☻♥

♇ⱪ⌐≈™≡ ∆╢⁹ 

꜠ⱳכ♩⌐│ ─ ⁸ ⅎ┌⁸ ◖꜡♫►▬ꜟ☻ ꜠☻ⱳfi☻♅כⱶ─ ⁸

►▼ⱦ♫כⱪ꜡◓ꜝⱶ ┘ ─⸗ⱦꜞ♥▫─♦כ♃⌐ ∆╢ ⅜ ╕╣≡™╢⁹ 

1.6. ꜠ⱳכ♩─ ≠↑≤ ─ PIARC  

꜠ⱳ⁸│≢♩כⱤfi♦Ⱶ♇◒ ⌐ ◖꜡♫►▬ꜟ☻ ꜠☻ⱳfi☻♅כⱶ⅜ ∫

√ ⁸ ⌐ нлнло т ⌐ ↕╣√ tL!w/◖꜡♫►▬ꜟ☻ ►▼ⱦ♫כⱪ

꜡◓ꜝⱶ╩ ⌐ ╡ ℮⁹  

√∞⇔⁸ ꜠ⱳכ♩╩ ⇔≡™╢нлнлмн ⌐⅔™≡│⁸Ɽfi♦Ⱶ♇◒─ √⌂

≤ ⅜╕∞ ⇔≡™╢⁹↓╣⌐│⁸ ↄ─ ₁≢ ꜠ⱬꜟ╕√│ ꜠ⱬꜟ─꜡♇

◒♄►fi⅜ ↕╣√ нлнл ─ ⁸ ┘∕─ ⌐⅔↑╢ ◖꜡♫►▬ꜟ☻

─ ⌂ ╩ ╪≢™╢⁹ ◖꜡♫►▬ꜟ☻ ⌐╟╢↓℮⇔√ ⇔™ │⁸

нлнм⌐╟╡╟™ ≤꞉◒♅fi⅜ ↄ ⌐⌂╡⁸ ⌐ ⌐ ↕╣╢╕≢

∆╢╙─≤ ╦╣╢⁹↕╠⌐⁸ ─ ≤ ⌂ ⌐╟╡⁸ ∆═⅝

┘ ◖꜡♫►▬ꜟ☻ ─ ∞↑≢│⌂ↄ⁸Ɽfi♦Ⱶ♇◒┼─ ⌐⅔™≡

⅜ⱬ☻♩ⱪꜝ◒♥▫☻≢№╢⅛≤™℮ ⅜ ⌐⌂╢≢№╤℮⁹  

∕─√╘⁸ ◖꜡♫►▬ꜟ☻ ꜠☻ⱳfi☻♅כⱶ│⁸ ─ ╩ ⇔√ ⌂



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
мо 
 

╢►▼ⱦ♫⁸כ ┘Ⱪꜟ♥fi╩ ╘≡⁸нлнм╙ ╩ ∆╢ ≢№╢⁹↓╣

⌐≈™≡│ ⅜ √╠ ↕╣╢↓≤⌐⌂╢≤≤╙⌐⁸ ─☻♥♇ⱪ⌐≈™≡│ ꜠ⱳכ

♩─ ≢ ↕╣≡™╢⁹ 

 

   



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
мп 
 

2. ◖꜡♫►▬ꜟ☻ Ɽfi♦Ⱶ♇◒─  

2.1. ╕≢─ ◖꜡♫►▬ꜟ☻ ─ ⌂  

нлнлмн н ≢⁸ ─ │сΣпрл⁸ │ мрл ⌐ ⇔√≤

↕╣≡™╢⁹ нΦм⌐ ─ ⌂ ╩ ∆⁹ 

нΦмΥ ─ ◖꜡♫►▬ꜟ☻ ─ мн н  8 

 

                                                             
☻ⱱⱪ◐fiהEuropean CDC⁸☺ꜛfi│♃כ♦8 ┘Oxford Coronavirus Government Response Tracker index⌐╟╢

◖꜡♫►▬ꜟ☻ ⅔╟┘ ─ ⌐╟╢ 



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
мр 
 

 

2.2. ꜡♇◒♄►fi≤ ה ─  

Ɽfi♦Ⱶ♇◒ ⁸ ⅜ ─ ⁸ ┘ ∂ ╘╩ ≤⇔√ ╩ ⇔

√↓≤⌐╟╡⁸ ↄ─ ≢│ ⁸ ─⸗ⱦꜞ♥▫ ┘ ה ⌐ ⇔≡ ┘

⅜ ∑╠╣√⁹ м ≢ ╣√╟℮⌐⁸нлнлп ⌐│ ─ ⅜ ╠⅛─ ╕

√│ ≢ ⇔≡™√⁹↕╕↨╕⌂ⱪ꜡◓ꜝⱶ⌐╟╡⁸ ₁│⁸ ⌐ ╕╡⁸

⌂ ─╖╩ ™⁸ ⌐≈™≡│ ╩ ∆╢⅛ ⇔⁸ ≤ ⅜ ∆

╡ ≤╙⌐○fiꜝ▬fi≢─ ╩ ∆╢↓≤╩ ╕√│ ↄ ↕╣√⁹ ⌐│⁸

╛ ─ ⅜ ╕√│ ⌐ ⇔≡ ⌐ ↕╣√╡

↕╣√ ≢⁸ ─ ╩ ∆╢√╘⌐ Ⱡ♇♩꞉כ◒─ ≤ ╡ ╕╡⅜

╦╣√╡⇔√ ╙№∫√⁹ ⌐⁸ ╛ ─ ╩ ↑≡ ≤ ⅜

⌂ↄ⌂╡⁸ ≤ ╙ ↕╣≡™√ ╩ ╡╛╘⁸ⱦ◙─ ≤∕─

─ ─√╘─ │⁸ ⌐ ↕╣√⁹ 

р ⅛╠│ ꜡♇◒♄►fi│ ⌐ ↕╣⁸▪◒☿☻╛ ⌂≥≢ ⅜№╢╙──⁸

⁸ ⁸ ┘ ⅜ ⇔√⁹≤│™ⅎ⁸ ≢│ ⌐⌂╢≤ ↄ─ ≢ ┘

⅜ ╕╡⁸ ╛ │ ⌂ │ ⌐ ╕╢╟℮⌐ ה ↕╣⁸

╕√│⁸ ╠∕─╟℮⌂ ╩⇔≡™╢⁹™ↄ≈⅛─ ≢│ ⌂꜡♇◒♄►fi⅜

╕√│ ⇔≡⅔╡⁸ ╩ ╗ ↄ─ │⁸ ⌐ ⇔≡↕╕↨╕⌂꜠ⱬꜟ─⅝∟╪

≤⇔√ ╛ ╩ ™⌂⅜╠⁸ ┘ ⌐≤∫≡ ⌂ ⁸

┘ ─√╘─ⱨꜝ▬♩ ⌐ ⇔≡│ ↕╣√╕╕≢№╢⁹ 

╩ ∆╢≤⁸ ⁸ ┘ ─ ⌂ ╩ ╘⁸нлнм⌐ ↑≡╟╡

⌂ ─ ⅜ ≢⅝╢⁹↓℮⇔√ ⅝│꞉◒♅fi─ ╛ ⁸ ┼─

─ ╩ ⇔≡™╢⁹≤│™ⅎ⁸ꜞ☻◒─ ™ ⁸ fi♃☻▫♦ꜟꜗ◦כ♁⁸

☻⁸ⱴ☻◒─ ┘ ─☻ⱦכ◘ ⌐ ∆╢ │⇔┌╠ↄ ∆╢╙─≤ ╦╣╢⁹

╕√⁸ ─ ⁸ ┘ ─ ─ ⌐╟╡⁸∕℮⇔√ ⅜ ∆╢

╙№╢⁹нлнм ⌐│ ⅜Ɽfi♦Ⱶ♇◒ ─₈ⱡכⱴꜟ₉⌂ ⌐ ╢ │

⌐№╢⁹  

2.3. ⸗ⱦꜞ♥▫┼─  

≢ ↕╣√꜡♇◒♄►fi⁸ ┘ ─ │⁸ ⌐ ─

⸗ⱦꜞ♥▫ ┘⌐⁸ ↕╕↨╕⌂ ⌐☻☿◒▪─┼☻ⱦכ◘≥ ╩ ⅎ≡™╢⁹



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
мс 
 

DƻƻƎƭŜ≤!ǇǇƭŜ⅜ ⇔√⸗Ᵽ▬ꜟ♦⁸≥╢╟⌐♃כ ꜠ⱬꜟ─ ⅜ ∑╠╣√ ⌐⅔

↑╢ ─ ╩ ≤⇔√♩ꜞ♇ⱪ⌐│⁸слфлⱤכ☿fi♩╩ ⅎ╢ ⅜

╠╣≡™╢⁹ ─ ≢│ ─ ⌐ ∫≡⸗ⱦꜞ♥▫꜠ⱬꜟ⅜ ⌐ ⇔≡™╢

⅜⁸∕╣≢╙꜡♇◒♄►fi ─꜠ⱬꜟ╟╡ нлплⱤכ☿fi♩ ™ ⌐ ╕∫≡™╢⁹╕√⁸

нлнл ⌐│ н ─√╘⌐꜡♇◒♄►fi╩ ⇔√ ─ ≢│⸗ⱦꜞ♥▫꜠ⱬ

ꜟ⅜ ┘ ⇔≡™╢↓≤⅜ ⌐⌂∫≡™╢⁹ ╛ ─ ⁸ ─○

fiꜝ▬fi ┘ ─ ─ ─ ╩ ↑⁸ ⌂ ⌐│╕∞ ⅜

⅛⅛╢╙─≤ ╦╣╢⁹ 

꜡♇◒♄►fi─ ≤ ─ ─ ⁸ ─ ╕⇔™ ╙ ╣√⁹ ─

⌐⅔↑╢ ꜠ⱬꜟ│ ⌐ ⇔⁸ │ ⇔⁸ │ ⇔⁸

꜠ⱬꜟ│ ∆╢≤≤╙⌐⁸ ─ ₁│ ⌐⌂╡⁸ ─○ⱨ▫☻⌐

⇔≡™√ ╟╡╙ ⅜ ⅎ⁸ ─ ─ ╩ ⇔≡™╢⁹ ⌐ ™⁸

≢ мнл ─ ╩ ∆ ⅜ ⇔√─≢│⌂™⅛≤™℮ ╙№╢⁹√

∞⇔⁸↓╣│ ≢ ≢│⌂ↄ⁸╕√⁸ │ ─ ⌂ↄ⌂∫√ ╩ ™☻Ⱨ

≢♪כ ⇔⅜∟⌂√╘⁸ ─ ⅜ ⅝ↄ⁸ ─ ┼─ │⅔∕╠ↄ ╕⇔

ↄ⌂™⁹9  

нΦм≤ нΦн⌐DƻƻƎƭŜ≤¢ƻƳǘƻƳ─♦כ♃╩ ⌐⇔√ ─⸗ⱦꜞ♥▫⅔╟┘

─ ╩ ∆⁹ │♃כ♦⌂ / ꜠ⱳכ♩≢│ .≤№╢⅜⁸ /─

╡ ─ ┘ ⅛╠ ↕╣≡™╢⁹ 

◖꜡♫►▬ꜟ☻ ─⸗ⱦꜞ♥▫⁸ ⁸ ה ─כ♃◒☿ ה Ɽ

ⱨ◊כⱴfi☻┼─ ⌂ ⌐≈™≡│ р ≤ с ≢ ∆╢⁹ 

 

нΦм ◖꜡♫►▬ꜟ☻ ─Ɽfi♦Ⱶ♇◒ ─ ⌐⅔↑╢

⌂⸗ⱦꜞ♥▫ ┘ ─   

 

¢ƻƳǘƻƳ  

 

DƻƻƎƭŜ⸗ⱦꜞ♥▫ 

 

 

DƻƻƎƭŜ⸗ⱦꜞ♥▫ 

 

 

  

 

мм нс

 

  

 

мм нс

 

  

 

мм нс

 

▪♥Ⱡ πлΦтф у нл  πлΦсу πсн о нс  πпп πту о нс  πсп 

Ⱳ꜡כ♬ꜗ πлΦсф о мф  πлΦоу πтп о нс  πнс πур о нс  πпф 

♪Ᵽ▬ πлΦфо п лн  πлΦп πср п лф  πнл πум п лф  πон 

ꜜⱢⱠ☻Ⱪꜟ◒ πлΦтн п лф  πлΦмф πту п лф  πнм πум п лф  πмф 

꜡fi♪fi πлΦтс п лн  πлΦнф πту п лн  πрл πул п лн  πрф 

ⱴ♪ꜞ♇♪ πлΦус о мф  πлΦмп πфн п лф  πнф πфн п лф  πоу 

ⱴfi♅▼☻♃כ πлΦту п лф  πлΦпп πсф п лн  πоу πтф п лн  πрт 

ⱷꜟⱲꜟfi πлΦсп у нл  πлΦмп πтн у лс  πрн πуу у лс  πсу 

ⱷ◐◦◖◦♥▫ πлΦус р нм  πлΦпм πто п лф  πоф πсф п лф  πпм 

Ⱶꜝⱡ πлΦум у нл  πлΦср πтф о нс  πпо πуу о нс  πсл 

                                                             
9 ┼─ ⌐≈™≡ ⇔ↄ│ сΦр╩ ↕╣√™⁹  



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
мт 
 

⸗fi♩ꜞ○כꜟ πлΦус п лн  πлΦнр πтп п лф  πпн πту п лф  πрп 

πлΦфп п ◒כꜜכꜙ♬ лф  πлΦру πтт мм нс  πтт πто п лф  πсу 

Ɽꜞ πлΦуф о нс  πлΦро πус о нс  πпф πут о нс  πрм 

ⱴ πлΦу пכ꜡ мс  πлΦон πтс о нс  πоо πус о нс  πпс 

◘fi♅▪◗ πлΦум р нм  πлΦо πуо р нм  πнт πун р нм  πом 

◘fiⱤ►꜡ πлΦу п лф  πлΦот πрф о нс  πму πсс о нс  πнн 

◦fi●ⱳכꜟ πм р ну  πлΦрр πуо р лт  πно πтн р лт  πнт 

 πлΦрр р лт  πлΦлс πтл т но  πму πру п но  πнт 

♩꜡fi♩ πлΦуп п лф  πлΦрс πтл п лф  πпу πтр п мс  πсл 

 πлΦфс о нс  πлΦмм л ♦כ♃⌂⇔ л л ♦כ♃⌂⇔ л 

 

 

 

 

  



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
му 
 

нΦнΥ ◖꜡♫►▬ꜟ☻ ─Ɽfi♦Ⱶ♇◒ ─ ⌐⅔↑╢

⌂⸗ⱦꜞ♥▫⁸ ┘ ─ ⌂ ─  

 

 

нΦм≤ нΦн─  

нлнлмм│♃כ♦ нс  

Tomtom 2019─ ⌂ ꜠ⱬꜟ≤ 2020─ ⌂ ꜠ⱬꜟ─ ╩ ∆⁹ ≤

│ ─♃כ♦ ╩ⱬכ☻≤⇔≡ ⇔≡™╢⁹ ─ ╕╡│ ⁸ ╦╡│ ≤⇔≡™

╢⁹ ─ ꜠ⱬꜟ≤│⁸2019─ ∂ ─ ╩ ∆⁹ ꜠ⱬꜟ≤│⁸2019─

꜠ⱬꜟ─ ╩ ∆⁹↓─ ─ │-1⁸ │1≢№╢⁹ 

Tomtom Tomtom Traffic Index 

https://www.tomtom.com/en_gb/traffic-index/ 

Google◖Ⱶꜙ♬♥▫⸗ⱦꜞ♥▫꜠ⱳכ♩─ Google⸗ⱦꜞ♥▫ ⌐כꜞ◗♥◌ ↕╣√ ┼─

╕√│∕─ ⌐ ⇔√ ⅜ ≤ ═≡≥℮ ⇔√⅛╩ ∆╙─≢№╢ ≤│∕─

⌐⅔↑╢ ─ ╩ ∆⁹ ⌐│⁸20201 3 ⅛╠2 6 ╕≢─5 ⌐⅔↑╢

≢№╢⁹ 

Google◖Ⱶꜙ♬♥▫⸗ⱦꜞ♥▫꜠ⱳכ♩ Community Mobility Reports, Google 

https://www.google.com/covid19/mobility/ 

⌐╟╢ ─ │ ─ ≤ ⇔↕─ ≢№╢⁹↓─ │ Oxford COVID-19 Government 

Response Tracker─ ≢ ↕╣≡™╢╙─≢№╡⁸ ⌐╟╢ ─ 17─ ⌐≈™≡ ↕╣≡™╢

╩ ⌐ ↕╣√╙─≢№╢⁹8≈─ C1C8│⁸ ─ ╛ ─ ⌂≥ ∂ ╘≤

⌐ ∆╢ ╩ ⇔≡™╢⁹4≈─ E1E4│⁸ ┼─ ╛ ⌂≥ ╩

⇔≡™╢⁹5≈─ H1H5│⁸ ◖꜡♫►▬ꜟ☻ ─ ╛ ┼─ ⌂≥

◦☻♥ⱶ ╩ ⇔≡™╢⁹↓─ ─ │0⁸ │100≢№╢⁹ 

─◖꜡♫►▬ꜟ☻ כ◌♇ꜝ♩ Coronavirus Government Response Tracker 

https://www.bsg.ox.ac.uk/research/research-projects/coronavirus-government-response-tracker 

about:blank
about:blank
about:blank


 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
мф 
 

2.4. Ɽfi♦Ⱶ♇◒─ ⌐⅔↑╢ⱨ꜠כⱶ꞉כ◒ 

↓╣╕≢⁸╒≤╪≥─ ─ ─ ─ │⁸ LaC⅜ ┬≤↓╤─

₈ ꜡♇◒♄►fi ¢ƘŜ DǊŜŀǘ [ƻŎƪŘƻǿƴ₉─ ─ ⁸ ┘ ∞∫√⅜⁸ ⌐

⌂ ≤ ◖꜡♫►▬ꜟ☻ ─Ɽfi♦Ⱶ♇◒ ─ ☺כ♥☻ ⌐

⅜ ╕╡≈≈№╢⁹∕─ │⁸ ₁─ ╩ ∆╢∞↑≢⌂ↄ ה ╩

⌐ ⇔⁸нлнм ─ ≢ ⌂ ⌐ ↑√ ╡╩ ℮ ⅜№╢⁹

↓─↓≤│⁸╕√⁸ ⁸│≡∫≥⌐כ♃◒☿ ⁸ ┘◖Ⱶꜙ♬♥▫⅜ ⁸

┘ ₁─ ≤ ┘≈⌂⅜╢↓≤╩ ∆╢ ⁸ ◖꜡♫►▬ꜟ☻ ╩◖fi♩

⁸⇔ꜟכ꜡ ⌂ ╡Ɽfi♦Ⱶ♇◒ ─ ⁸ ⌐╟╢ ⁸ ┘∕─

─ ⌂ ─ ╩ ╠→╢↓≤╩ ∆╢⁹  

꜠ⱳכ♩╩ ⇔≡™╢ ⌐⅔™≡⁸ ╙ ⇔™ ⌂꜡♇◒♄►fi │⁸

⌐╟∫≡ ≤ ⅜ ⌂╢╙──⁸ ╒≤╪≥─ ≢ ⇔≡™╢⁹ ⌂

≥ ≢│₈ н ₉─ ⅜ ╘╠╣╢╙──⁸ ▪☺▪⌂≥─ ≢│ ⅜⅛⌂

╡ ⇔≡™╢⁹ ─ ⁸ ≤ ─ ─ ╖⁸╕√⁸нлнм─꞉◒

♅fi─ ╖≤≤╙⌐⁸ ◖꜡♫►▬ꜟ☻ ─ ⁸∆⌂╦∟⁸ ה כ◘⁸

ⱦ☻⅜≥℮⌂╢⅛⁸∕╣⅜≥─╟℮⌐⁸ ⇔⁸ ≢⁸╟╡ ∑⌂ ┼─ ╩

∆╢⅛╩ ⅎ ╘╢ ⅜ ≡™╢⁹  

∕℮⇔√ ─ ≤⇔≡⁸tL!w/ ◖꜡♫►▬ꜟ☻ ꜠☻ⱳfi☻♅כⱶ│

≤™℮о ⸗♦ꜟ10╩ ⇔√⁹↓─⸗♦ꜟ│ ╩ ╗╙─≢№╢⁹ 

◒☻fi☻⁸ⱴ♃☻▫♦ꜟꜗ◦כ♁ ¶ ┘ ─ ⁸ ┘⌐►▬ꜟ☻─ ┘

⌐⅔↑╢ ┘ ─ ⌐ ≠ↄ≤≤╙⌐⁸꞉◒♅fi ┘╟╡ ⌂

⅜ ╠╣╕≢─ ↄ ↕╣√ꜞ☻◒╩ ℮꜡♇◒♄►fi⅛╠─ ⌂ ⁹

↓─ ─ │ ─ ≤ ⌐⅔™≡│нлнл ⌐│ ╠⅛≢№╢⅜⁸ ─

⌐⅔™≡│ ⅜ ┘ ⇔⁸ ╕√│ ⌐ ∆╢√╘⌐꜡♇◒♄►

fi⅜ ↕╣╢≤™℮─⅜ ╘≡ ⌂ ╖≢№╢⁹нлнм⅜ ╕╢╕≢

⅜₈ⱡכⱴꜟ₉⌐ ╢ │ ™⁹ 

¶ ┘ ⁸⅜כ♃◒☿ ╩ ⇔⁸ ╩ ∆╢≤≤╙⌐⁸ ╙└≥ↄ

╩ כ♃◒☿√↑ ┘ ╩ ∆╢√╘⌐⁸ ╩☼כ♬─ ⇔⁸ ₁─ⱪ

꜡◓ꜝⱶ╩ ∆╢↓≤≢ ↕╣√ ≤ ─ ⌂ ─ ⁹↓─ │⁸

↕╣√▬fiⱨꜝ ⁸ ⁸ ┘⌐∕─ ─ ┘ ╩ ╖⁸

нлнм┘⅔∕╠ↄ∕╣ ⌐╦√∫≡ ∆╢╙─≤ ╦╣╢⁹ 

¶ ◖꜡♫►▬ꜟ☻ ┘⌐ⱳ☻♩ ⁸ ⁸ ⌂ ⁸

≤ ─ ⁸ ─ ┘ ♀꜡ⱪ꜡◓ꜝⱶ≤™∫√ ─▪☺▼

fi♄─ ⁸ ┘ ⁸ ╩ ∆╢ ┘⌐нлнр ⌐ ↑√ ─

№╢ ▬fiⱨꜝ ─☻ⱦכ◘┘ ╩ ⇔⁸ ◦☻♥ⱶ⅜≥─╟℮⌐ ─♬

⌐☼כ ∆╢⅛≤™℮ ⌂ ⁹∆≢⌐↓─ │ ╕∫≡™╢⁹ 

ⱨ꜠כⱶ꞉כ♦⁸│≢◒כ♃ ┘◄ⱦ♦fi☻─ ⁸ ┘⌐ ╩ ↑╢√

╘⌐ ⌐ ╩ ╢↓≤⅜ ⁸♃כ♦⁹╢™≡╣↕ ⁸ ┘ │⁸

⌐⌂╢≢№╤℮⁹∕╣│⁸꜡♇◒♄►fi⅛╠ ⌐ ⌂ ⌐ ∆╢ ⌐⅔™

≡ ◖꜡♫►▬ꜟ☻ ─ ╩ ∆╢ ⌐ ╙ ╠⅛≢№╢⁹ ⁸╙♃כ♦⌂

─כ◙כꜚ⁸√╕ ┘ ─ ⁸ ─ ⁸ ⁸ ┘⌐╒≤╪≥ ⌐

∆╢≢№╤℮ ─◦ꜛ♇◒⌐╟╡╟ↄ ∆╢√╘⌐⁸꜠☺ꜞ◄fi♩≢ ─

№╢ ┘◖Ⱶꜙ♬♥▫╩ ∆╢√╘─ ≤ ─כ♃◒☿ ⌐≤∫≡

⌂ ╩ ℮≢№╤℮⁹↓─ ⌂ │⁸ ─Ɽfi♦Ⱶ♇◒⅜ ∆╢ ─╟╡╟™

≢№╢═⅝≢№╢⁹  

                                                             
10 !ǘƪƛƴǎ⁸нлнлф ⁸a /h±L5πмф ²ƘƛǘŜ tŀǇŜǊ LLΥ wŜƛƳŀƎƛƴƛƴƎ ¢ǊŀƴǎǇƻǊǘ ŀƴŘ aƻōƛƭƛǘȅ ŦƻǊ ŀ {ǳǎǘŀƛƴŀōƭŜ 9ŎƻƴƻƳƛŎ wŜŎƻǾŜǊȅ

◖꜡♫►▬ꜟ☻ LL ⌂ ─√╘─ ─▫♥ꜞⱦ⸗ה ₑ  



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
нл 
 

 

 

нΦоΥ Έ Έ ─ⱨ꜠כⱶ꞉כ꜡≥◒כ♪ⱴ♇ⱪ 

 
!ǘƪƛƴǎₐ/h±L5πмф ²ƘƛǘŜ tŀǇŜǊ◖꜡♫►▬ꜟ☻ ₑнлнлф  

 

ה .2.5 ╢↑⅔⌐כ♃◒☿   

ⱨ꜠כⱶ꞉כ◒─ ≢│⁸ ⅛╠─ ⌂╢☿♇♩─

⁸ ┘ ⌐ ∆╢ ⅜ ⌐⌂╢⁹tL!w/◖꜡♫►▬ꜟ☻ ꜠☻ⱳfi☻

≢ⱶכ♅ ↕╣√↓╣╕≢─ │⁸ ꜠ⱳכ♩─ р ≤ с ⌐⅔™≡╟╡ ⌐

↕╣⁸ ↕╣≡™╢⁹ 5 ≤ 6 ≢│⁸ ≤⇔≡⁸Ɽfi♦Ⱶ♇◒─꜡♇◒♄►fi ⌐

⇔≡ ∆═⅝↓≤ ┘ ─ ─ ⌐⅔↑╢ ─ ⌐≈™≡ ∂≡™╢11⁹

┘ ─╘√─☺כ♥☻─ ⁸ ┘ ⌂ │⁸꜠☻ⱳfi☻♅כⱶ─

─ ┘♥◒♬◌ꜟ꜠ⱳכ♩ ─ ≤⌂╢⁹ 

√∞⇔⁸ ⌐ ⇔≡│⁸ ◖꜡♫►▬ꜟ☻ ≢№∫≡╙ ה כ♃◒☿

│ ה ─ ⌐⅔↑╢ ⅝⌂ ─ ⌐ ⇔≡™√⁹ ⁸ ⁸ⱦ♇◓

ꜟ♃☺♦⁸♃כ♦ ⁸ ⌂⸗ⱦꜞ♥▫ ⱦ☻⸗♦ꜟ⁸כ◘≥ ⌂ ⁸

≤☺▼fi♄כ ⁸ ┘⌐ │⁸∆═≡⁸ ⁸ ┘

▬fiⱨꜝכ◘הⱦ☻ ∞↑≢│⌂ↄ⁸ꜚכ◙כ ┘╟╡ ™ ⅛╠─ ╩ ╘

╢ ⌐ ∆╢ ╩ ∫√ ⌂ ╩ ⇔≡™╢⁹↓╣╠─ ─ ↄ│⁸

⌐╟╢ ╡ ╖╩ ∂≡⁸╕√⁸нлнлнлно─ ─ ≢ ↕╣√╟℮

⌐⁸∆≢⌐tL!w/─ ─ ≤⌂∫≡™√⁹ 

↓─ ≢⁸ ⁸ ╩☻fi♃☻▫♦ꜟꜗ◦כ♁┘ ╘╢↓≤│⁸ ₁─

₁⌂ ⌐♪כ⸗ ∆╢ ⁸ ┘⌐ꜞ☻◒ ┘ ⌐ ∆╢ ⌐ ⌂ ╩

⅝ ↓⇔≡™╢⁹ ∫≡⁸ │⁸ ≢ ה כⱡכꜙ♬₈⌐≢∆⅜כ♃◒☿

ⱴꜟ₉ ≢ ⇔≡™╢↓≤╩ ∆═⅝≢№╢⁹ ⅎ┌⁸ ┼─ ╡ ⅎ⌐╟∫≡

─○ⱨ▫☻╛ ─№╡ ⅜ ⅝ↄ ⇔≡™╢╟℮⌐ ↑╠╣╢⁹ ─ ≢

≤ ┼─ⱳ♇ⱪ▪♇ⱪ꜠כfi⅜ ↕╣⁸ ⌐⅔↑╢ ⇔™

                                                             
11 ─╟℮⌐⁸ ↄ─ ≢│ 1 ⅜ ⇔√ 2020 ┌⌐ ⌂ ⅜ ↕╣≡™╢⁹⇔⅛⇔⌂⅜╠⁸2020

⌐│ ⌐ ╛ ≢│ 2 ⅜ ⇔⁸ ⌂꜡♇◒♄►fi⅜ ⇔≡™╢⁹ 



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
нм 
 

⅜ ╕╡⁸ ─ ╩ ∆╢↓≤⅜≢⅝╢ ⇔™⸗Ᵽ▬ꜟ▪ⱪꜞ⅜ ↕╣≡™╢⁹

⌐⁸ ─ ⅜ ∆╢⅛╙⇔╣⌂™⁹╕√⁸ Ⱡ♇♩꞉כ◒≤∕╣╩

∆╢ ─ │⁸ ⇔™ ⁸ ⁸ Ɽⱨ◊כⱴfi☻ ┘ ╩ ⇔≡

↕╣≡™╢⁹ 

2.6. ◖꜡♫►▬ꜟ☻ ≤ ⱴⱠ☺ⱷfi♩  

─ ◖꜡♫►▬ꜟ☻ │Ɽfi♦Ⱶ♇◒─ ≢№╢⁹Ɽfi♦Ⱶ♇◒≤│⁸

⌂ ─ ≤™℮↓≤⅜≢⅝╢⁹ ─ ⌐╟∫≡│ ⌐ ⅜ ⇔√╡⁸

꞉◒♅fi⅜⌂ↄ⁸ ⅜╒≤╪≥╕√│ ↄ⌂™ ⁸╕√⁸ ⅜ ⇔√╡ ⇔√╡

∆╢ ⅜ ™ ⅜№╢⁹Ɽfi♦Ⱶ♇◒│⁸ ⌂ ╩ ⅝ ↓⇔⁸ ─Ɽ♃כfi╩

↕∑⁸ ⌂ ─ │ ↕╣⁸◘ⱪꜝ▬♅▼כfi╩ ∆╢⁹ ה

≢─Ɽfi♦Ⱶ♇◒ ⌐⅔↑╢ ─ ⌐ ╡ ╗↓≤│⁸ ∞↑≢

⌂ↄ⁸ ⁸ ┘ ╙ ⅝ ╗ ─ ≢№╢⁹ 

Ɽfi♦Ⱶ♇◒⅜ ⅝ ↓∆ ╩ ⁸ ⁸ ⁸ ┘♥꜡⌂≥⌐╟╢

ה ≤ ⇔√ ⁸™ↄ≈⅛─ ≤ ⅜№╢⁹ ⌐⁸Ɽfi♦Ⱶ♇◒

─ 80%│∆═≡─ ⌐ ⇔≡╙ ≢№╢⅛╙⇔╣⌂™⅜12⁸Ɽfi♦Ⱶ♇◒│⁸

ⅎ┌⁸ ─╟℮⌂ ∆√╘⁸20%│Ɽfi♦Ⱶ♇◒≤ ⌐ ⌂╙─⌐⌂╢⁹ 

¶ ⁸ ┘ ⅜ ≤™℮╟╡╙ ⌐ ⅜╢⁹ 

¶ ⌂ ≤ ⌂ ⅜ ⅛≈ ≢№╢⁹ 

¶ ⇔√╡ ⇔√╡∆╢ ⅜ ™⁹ 

¶ ─ │⌂™⅜⁸ ┼─ │ ⁹ 

¶ ⌐│ ≢│⌂ↄ ⁸ ─ ⅜ ⁹ 

¶ ⁸ ┘ ⌐ ⌐ ─ ╩⅛↑╢⁹ 

¶ ─ ≤ ⌐│ ⌂ ≤⌂☻fi♃☻▫♦ꜟꜗ◦כ♁

⅜ ⁹ 

¶ ⁸ ┘Ɽ♬♇◒─ꜞ☻◒╩ ∂↕∑╢√╘⁸ ⌂ ┘⌐⁸

⅛ ⅛⌐⅛⅛╦╠∏⁸ ≤ ─ ╩ ≤∆╢⁹ 

ה ¶ ⌂ ⅜ ⅝™⁹ 

◖꜡♫►▬ꜟ☻ │⁸ ⁸ ╕√│ ₁─ ─≥─꜠ⱬꜟ⌐⅔™≡╙⁸

─ ┘ ≢│⁸ ⌂ ─Ɽfi♦Ⱶ♇◒ ⁸нлнл⌐

╠╣√╟℮⌂ ─ ↕ ┘ ⁸╕√⁸ ⌐ ∆ ⱴⱠ☺ⱷfi♩◘▬◒ꜟ─∆═≡

─ ⌐⅔™≡ ┬═⅝ ⅜ ⌐ ↕╣≡™⌂⅛∫√≤ ⅎ╢≢№╤℮⁹ 

⌐⁸ ה ≥◒♇Ɽfi♦Ⱶ╢↑⅔⌐כ♃◒☿ ─Ɫ◙כ♪─ ™│⁸ ▬fiⱨꜝ

⅜ ↑╢ ≤ ┼─ ≢ ≠↑╠╣╢⁹ ↄ─ ─ │⁸▬fiⱨꜝ

│⁸ ⌐⁸╟╡ ⅛≈ ≢⁸ ≢─ │ ⌂ ╙ ↑╢ ⅎ┌⁸

╛ ⁹ ∫≡⁸ ─ ≤ ⅜ ♃☻◒⌐⌂╢↓≤⅜ ™⁹Ɽfi

♦Ⱶ♇◒─ │⁸▬fiⱨꜝ⌐ ⅜⌂ↄ≡╙ ─ ⁸ ┼─ ┘

─ ⅜ ≤⇔≡ ⌐ ╩ ⅎ╢⁹Ɽfi♦Ⱶ♇◒─ │⁸ ⌐⁸ ─

⌐≈⌂⅜╢⅜⁸ ≢─ ☻ⱦכ◘ ─ ≤™∫√ ─ ⅜ ∆╢⅛

╙⇔╣⌂™⁹ ┘ ⌐⅔↑╢ ≢ ⌂ ⌐ ⇔√ ⌂

│ ≤⌂╢≢№╤℮⁹ 
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●▬♪ ₑ 



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
нн 
 

 

 

 

 

нΦпΥ ⱴⱠ☺ⱷfi♩◘▬◒ꜟ 

 
ₐb/Iwt wŜǇƻǊǘ тсфΥ ! DǳƛŘŜ ŦƻǊ tǳōƭƛŎ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ tŀƴŘŜƳƛŎ tƭŀƴƴƛƴƎ ŀƴŘ wŜǎǇƻƴǎŜ꜠ⱳכ♩тсф

─Ɽfi♦Ⱶ♇◒ ⌐⅔↑╢ⱪꜝfi♬fi◓≤ ●▬♪ ₑ 

Ɽfi♦Ⱶ♇◒≤∕─ ─Ɫ◙כ♪╩ ∆╢≤⁸ ⱴⱠ☺ⱷfi♩⅜ ↕╣╢

⌐╙ ⅝⌂ ⅜№╢⁹ ─ │⁸ ⌐ ╩ ⇔⁸ ∆╢↓≤⅜ ≢

№╢⁹ ≢│ ⅔╟┘ ⅜☻כ♁ꜞ ≢№╢↓≤⅜№╢√╘⁸ ⅛╠─

⅜ ≤⌂╢⁹ ∫≡⁸ ⌐ ∆╢ ┘⌐ ─ ≤ ⅜ ≢№╢⁹Ɽ

fi♦Ⱶ♇◒─ │⁸ ╩ ∆╢ ⅜ ╙ ≢№╢⁹√∞⇔⁸ ╩

↕∑≈≈ ─ ╩ ∆╢ ⅜ ⌐ ⅎ╢ │ ↕ↄ⌂™⁹ ╛ ₁

─ ╩ ∆╢ ╙◘ⱪꜝ▬♅▼כfi⌐ ⌂ ╩ ⅎ╢⁹ ∫≡⁸∕℮⇔√

─№╢ ≢ ⌐ ╩ ∆╢↓≤⅜ ≤⌂╢⁹ ה ↕╣√

⅔╟┘ ⁸≡∫╙≢☻כ♁ꜞ ⌐ ⇔≈≈ ╩ ∆╢↓≤⅜ ≢№

╢⁹ 

Ɽfi♦Ⱶ♇◒≤ ─ ─ ─ ⅜ ⌂╢ ╙№╡℮╢ ⌐ ∆═⅝≢№╢⁹

◖꜡♫►▬ꜟ☻ ⅜ ⇔≡ ⁸нлнл⌐│ ⅜ ≤↕╣╢↕╕↨╕⌂

⅜ ≢ ⇔√⁹↓╣╠⌐│⁸ ⅎ┌⁸ ⁸▪ꜞꜝ♩☻כ○ ⁸

ⱨ▫ꜞⱧfi⁸▬fi♪⁸Ᵽfi◓ꜝ♦◦ꜙ⁸ⱱfi☺ꜙꜝ☻ ⁸ ▬fi♪Ⱡ◦▪ ⁸

⌐╟╢ ⁸ⱨꜝfi☻⁸ⱬꜝꜟכ◦ ┘ ꜠Ᵽⱡfi ⅜ ╕╣╢⁹

⌂Ɽfi♦Ⱶ♇◒⅜ ⇔≡™≡╙⁸∕℮⇔√ ┼─ ⁸ ⁸ ─

┘ ─ ⅛╠─ ─ ⅜⌂ↄ⌂∫√╡⁸ ∂√↓≤│⌂⅛∫√⁹ ⁸∕─╟℮

⌂ ≢─ │⁸ ⌂Ɽfi♦Ⱶ♇◒─ ⌐╟╡⁸ ─ ≤ ─ ≢

╩ ↑╢⁹  

∫≡⁸ ◖꜡♫►▬ꜟ☻ ⌐│ ⁸ ┘ ─꜠☺ꜞ◄fi☻╩

∆╢ ⅜↓╣╕≢ ⌐ ╕╢∞╤℮⁹ ⌐ ⇔≡꜠☺ꜞ◄fi♩⌂ Ⱡ♇♩꞉כ

◒─ ⁸ ─ ─ ▬fiⱨꜝ─ ⁸ ⌂ ┘⸗♬♃ꜞfi◓ ה ⌐╟╢

≤ ─ ⁸♄▬♫Ⱶ♇◒⌂ ⁸ ≤ ─ ┘⌐ ≤ⱬ☻♩ⱪꜝ◒

♥▫☻─ ⅜ ≢№╢⁹ 

⌐ ╩ ═╢⁹  



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
но 
 

м ⌐ ⇔≡꜠☺ꜞ◄fi♩⌂ Ⱡ♇♩꞉כ◒─  

¶ ⅜ ╕╡ ⅜ ⅜╢ ₁─ ⌐ ∆╢√╘⌐⁸ ♩fiⱠꜟ⁸ ⁸ ⁸

┘∕─ ─ ⅜ ⇔√ ⌐ ∆╢꜠☺ꜞ◄fi♩⌂ ╩ ∆╢↓≤╩

⌐∆╢↓≤⅜ ≢№╢⁹∕╣⌐╟╡⁸™⅛⌂╢ ⌐⅔™≡╙ ╩ ⇔⁸

⅜ ╩ ⇔≡ ≢⅝╢╟℮⌐⌂╢⁹ 

н ─ ─ ▬fiⱨꜝ─   

¶ ─ ┘ ┼─ ╩ ⌐⇔⁸ Ⱡ♇♩꞉כ◒⅜ ⁸ ┘ ─

≤↕╣╢∆═≡─ ┼─ ╣╩ ╣⌂™╟℮⌐∆╢↓≤⅜ ≢№╢⁹ 

о ⌂ ┘⸗♬♃ꜞfi◓ ה ⌐╟╢ ≤ ─   

¶ ∞↑≢⌂ↄ ⌐⅔™≡╙⁸ ⇔™ ♃כ♦⁸ ┘◦☻♥ⱶ─ ⌐╟╢↓

≤╩ ╘⁸ ─ ה ⌐⅔↑╢ⱴfiⱤ꞉כ╩ ⅛≈ ⌐ ה ∆

╢↓≤⅜ ≢№╢⁹  

¶ ≤ ╩ ∆╢≤≤╙⌐⁸ ⌐ ∆╢ ⌐ ∂≡ ╩ ⇔⁸

╩ ∆╢↓≤⌐╟╡ ┘ ─ ╩ ╢↓≤⅜ ≢№╢⁹ 

п ♄▬♫Ⱶ♇◒⌂   

¶ ♄▬♫Ⱶ♇◒⌂ ┘ │⁸ ⌂ ┘ ╩ ∆╢↓≤

⅜≢⅝╢⁹ ⌂ ⅜ ≤↕╣╢Ɽfi♦Ⱶ♇◒─╟℮⌂ ⌂ ⌐│⁸

∆═⅝ ─ ≤ │ ⌐╦√╢≢№╤℮⁹ ─ ╩ ⅎ⁸ ╩

≤∆╢≤↓╤≤™℮╟╡│∆═≡─ ≢⁸↕╕↨╕⌂ⱷ♦▫▪╩ ∂≡⁸

╩ ∆╢↓≤⅜ ≢№╢⁹ 

¶ ≤ ─ ╩ ╗ ⌂ ⌐│⁸ ≤ ─ ⅜ ⌐ ∂≡

⅛≈ ⌂ ⅜≢⅝╢╟℮⌐⁸ ≤ ─ ≈─꜠ⱬꜟ≢ ╩ ⇔ ∆

╢↓≤⅜ ≢№╢⁹  

¶ ─ⱦ♇◓♦כ♦⁸♃כ♃ ┘ ─ ⌂ ▫♦ⱷꜟꜗ◦כ♁⁸│

▪ ┘ ─♅ꜗfiⱠꜟ╩ ∂╢↓≤╩ ╘⁸ ⌂ ─ ☻כ♁

≤⌂╢⁹  

р ─   

¶ ≤ ─ ╩ ⇔⁸ ⌂ ╩ ∆╢√╘⌐│ ⁸

┘ ─☻כ♁ꜞ ⅜ ≢№╢⁹ 

¶ ◖꜡♫►▬ꜟ☻ ─ ╩ ╕ⅎ≡⁸ ⌐╟╢ ┼─ ⌐⅔↑╢

⁸ ┘ⱬ☻♩ⱪꜝ◒♥▫☻╩ ⇔⁸ ─ ⅛╠ ⌂ ◦

♫ꜞ○╩ ∆╢↓≤⅜ ⌐⌂╢≢№╤℮⁹ 

2.7. ◄ⱦ♦fi☻⁸ ≤◑ꜗ♇ⱪ 

⁸ ◖꜡♫►▬ꜟ☻ ⅜ ה ⌐כ♃◒☿ ╓∆∆═≡─ ⁸ ╠╣√

⁸ ┘⌐Ɽfi♦Ⱶ♇◒ ⌐ ↑√ ┘⸗ⱦꜞ♥▫┼─∆═≡─ ─◄ⱦ♦

fi☻│⁸╕∞ ⁸ ≢№╡⁸ ⌐╦√╢ ⌂ ⁸ ┘ ╩ ≤⇔≡

™╢⁹↕╕↨╕⌂ ─ ⅜№╡⁸ ⅜ ∟ ≡╠╣≡™╢⅜⁸ ↄ─ ⁸

┘◦fi◒♃fi◒⅜ ─ ╩ ⇔≡™╢⌐╙⅛⅛╦╠∏⁸ ⌂ ⁸

┘ ─№╢ │ ∞⌐ ╠╣≡™⌂™⁹  

⇔√⅜∫≡⁸ ꜠ⱳכ♩≢ ↕╣≡™╢╙─│⁸нлнло ⅛╠ т ╕≢─ tL!w/►▼

ⱦ♫כⱪ꜡◓ꜝⱶ⌐ ≠⅝⁸Ɽfi♦Ⱶ♇◒ ⌐⅔™≡ ╠╣√ ─₈☻♫♇ⱪ◦ꜛ

♇♩₉≢№╢⁹ ⌐ ∆ │№ↄ╕≢ ⌂╙─≢№╢≤ ↕╣√™⁹ 

¶ ↄ─ ≢─ ─ ┘⌐ ┘ ꜠ⱬꜟ─꜡♇◒♄►fi╩ ╘⁸Ɽfi♦Ⱶ



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
нп 
 

♇◒│╕∞ ≢№╡ ─ ⁸ ┘ ─ ◘▬◒ꜟ⌐⅔↑╢ │╕∞

╠⅛⌐⌂∫≡™⌂™  

¶ ─ │⁸ ⌐⁸◖꜡♫►▬ꜟ☻─ ∂ ╘⁸ ה ─ ⁸ ┘

⌐ ─◖Ⱶꜙ♬♥▫≤ ─ ⌐ ⅛∑⌂™ ⌂ ─ ≤─ ≢

⇔ ↑≡™╢⁹ 

ה ¶ ⌐◒♇Ɽfi♦Ⱶ│≢כ♃◒☿ ∆╢ ™ ⅜ ╠⅛≢№╡⁸

≤ ─ ™│ ₁≢№╢⁹⇔⅛⇔⌂⅜╠⁸≥─╟℮⌂ ≢ ⅜ ⇔⁸ ⅜

ⱬ☻♩ⱪꜝ◒♥▫☻≤⌂╢⅛ ⇔≡ ⌂ │╕∞ ⇔≡™⌂™  

¶ ₁─ ⅔╟┘ ⌐ⱴכ♥ ∆╢ ⅜⁸↕╕↨╕─ ⁸

┘ ≢ ↕╣√⅜⁸╕∞ ≢№╢↓≤│ ≢№╡⁸№╢ ─ │

↕╣≡™╢⅛╙⇔╣⌂™⅜⁸ ⌂ ╩ ∑╢ ⌐│⌂™  

¶ Ɽfi♦Ⱶ♇◒─ ┘ ─⧵│√╕⁸╢↑⅔⌐☺כ♥☻ ⌐⅔↑╢ ≤

⌐≈™≡│⁸╕∞ ╕∫≡⅔╠∏⁸нлнм⌐Ɑכ☻╩ →≤ ╦╣╢⅜⁸ ≢│

⁸ ┘ ─ ⌐№╢⁹ 

∫≡⁸ ה ╢↑⅔⌐כ♃◒☿ ◖꜡♫►▬ꜟ☻ ─ ≤ ⌐ ≠™√

◄ⱦ♦fi☻⌐│⁸⅛⌂╡─ ⁸ √╡ ┘ ─ ⅜№╢⁹ ─ ⌂

ⅎ┌⁸ ⅜ ⅜№╡⁸ ⅜⌂⅛∫√─⅛ ⁸↕╠⌂╢ ┘⁸ ⅜כ♃◒☿

≤∆╢╙─│ ⅛⁸╕√⁸Ɽfi♦Ⱶ♇◒ ─ ≢∕╣⅜≥─╟℮⌐ ↕╣╢⅛≤™

⌐ⱴꜟ₉כⱡכꜙ♬℮₈ ∆╢ ⇔™ ⅜ ↄ ╘╠╣≡™╢⁹  

◖꜡♫►▬ꜟ☻ ꜠☻ⱳfi☻♅כⱶ│⁸tL!w/─ ─ⱪ꜡◓ꜝⱶ╩ ∆╢╒⅛⁸

꜠ⱳכ♩─ ≤ ⌐⅔™≡⁸ ₁─ ≢↓╣╠─ ⌐≥─╟℮⌐ ╡ ╗

↓≤⅜≢⅝╢⅛⁸╕√⁸ ≤⇔≡ ∂╢ ─™ↄ≈⅛╩ нлнм⌐ ─ ⱪ꜡◓ꜝⱶ

⌐≥─╟℮⌐ ╡ ╣╢⅛⌐≈™≡ ↄ─ ╩⇔≡™╢⁹ 

 

  



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
нр 
 

3. PIARC⌐╟╢ ◖꜡♫►▬ꜟ☻ Ɽfi♦Ⱶ♇◒┼─ ─

 

3.1. PIARC─ ◖꜡♫►▬ꜟ☻ ─  

≢╙ ═√╟℮⌐⁸ ◖꜡♫►▬ꜟ☻ Ɽfi♦Ⱶ♇◒│ ≢ ⁸

⁸ ─☻ⱦכ◘╛ ⌐ ⌂ ╩╙√╠⇔√⁹ ↄ─☿◒♃כ─ ⁸ ≤

⌐⁸tL!w/≤∕─ⱷfiⱣכ╙Ɽfi♦Ⱶ♇◒─ ╩ ↑⁸↕╕↨╕⌂ ╩⇔≡⅝√⁹

ה ⱴⱠ☺ⱷfi♩─ ╩ ™ ╘≈≈⁸ ⌂ ꜝ▬fi─ ⁸ ⌂ ≤

─ ─ ⌐ ∆╢ ⅛╠─ ⌐ ⅎ⁸Ɽfi♦Ⱶ♇◒ ─ ≢ ⇔√

tL!w/ⱷfiⱣכ╙ ™⁹ 

∕─ ≢⁸ ה │ ─ ─ ⌐ ⌂ ≢№╡⁸ ⌐ ⇔≡⅔ↄ

⅜№╢⁹ ⌐ ╩╙√╠⇔⅛⌡⌂™⁸ ⅛≈ ⌂ ⅜ ⇔√

⌐⅔™≡ ⌂ ╩ ℮⌐│⁸ ⁸ ⁸ ≤ ⌐ ∆╢

⁸ ⁸ ─≥כ♄ꜟⱱ◒כ♥☻⌂╕↨╕↕⁸≤⌂ ה ⅜ ⅛∑⌂

™⁹ ⌐ tL!w/⅜ ⇔√꜠ⱳכ♩─ ⌐╙ ─ ⌐ ⇔≡™╢╙─⅜№╡⁸tL!w/

►▼Ⱪ◘▬♩⅛╠ ≢♄►fi꜡⁹╢⅝≢♪כ  

Ɽfi♦Ⱶ♇◒≤∕─ ⅜ ↄ≤ ⅎ╠╣╢ ─ ⁸tL!w/ │ ⅔╟┘

─ ─ ─╙≤⁸ ⌐ ╩ ↓⇔⁸о ⌐tL!w/ ◖꜡♫►▬ꜟ☻

ꜞ☻ⱳfi☻♅כⱶ╩ ⌐ ∟ →√⁹ │⁸Ɽfi♦Ⱶ♇◒─ ≤ ⁸ ∆

╢ ⌐≈™≡tL!w/ⱷfiⱣכ ≢ ╩ ⌐ ∆╢↓≤≢№╢⁹ 

꜠ⱳכ♩│ ⌐ꜞ☻ⱳfi☻♅כⱶ⅜ ⇔√ ─ ╩ ⇔ↄ ∆╢⁹tL!w/ 

⅜ ≤⌂╡⁸ ⌂ ≤ ⌐ ∆╢ ╩ ⌐ ∆ ≤ ⅜tL!w/⅛╠ ⅎ╠

╣≡™╢↓≤⅛╠╙ ∆╢↓≤⅜≢⅝╢╟℮⌐⁸ꜞ☻ⱳfi☻♅כⱶ│ ⌂ ╩ ∫≡™

╢⁹  

ꜞ☻ⱳfi☻♅כⱶ─ ≤ ⇔≡⁸tL!w/─ │ ─ ╩ ∫≡™╢⁹ 

¶ ☻♃♇ⱨ─ ╩ ╘⁸ ─ ╩○fiꜝ▬fi ⇔⁸ ╩ Zoom⌂≥≢ꜞ⸗

♩כ ⁹Ɽꜞ─○ⱨ▫☻⌐│ ◖꜡♫►▬ꜟ☻─ ⅜ ⌂ ⌐ ╡⁸

╩ ⁹  

¶ PIARC ⅔╟┘ ─ ╙○fiꜝ▬fi ⁹ 

¶ ⁸♃☻◒ⱨ◊⁸☻כ∕─ ─↓⅜ⱪכꜟ◓─ ⌐ ≢ ∆╢ ╩

⇔⁸ ⁸ ⌐○fiꜝ▬fi≢─ ≤ ╩ ∆╢ ╩ ⇔⁸

PIARC⌐⅔↑╢ ╩ ⁹  

¶ PIARC ⅜ 2020 Έ 2023 ─ ≢ ─ Strategic Themes ♥

⌐◒♇ⱴ╛♩Ⱨכ ⇔≡⁸ ◖꜡♫►▬ꜟ☻ ♩Ⱨ♇◒╩ ⌐ ∟ →╢⅛⁸

♩Ⱨ♇◒ ⌐ ∆╢⅛⌐≈™≡ ⁹ 

¶ Ɽfi♦Ⱶ♇◒ ⌐╙ PIARC ─ ╩ ∆╢√╘⁸2020 ⅔╟┘ 2021

─ ≤ ╩ ⇔⁸ ≤꜠☺ꜞ◄fi☻─ ╩ ╢⁹ 

3.2. ◖꜡♫►▬ꜟ☻ ꜞ☻ⱳfi☻♅כⱶ 

≤  

нлнло ⌐ ⁹ ─ ⅛≈ ⌂ ╩ ⌂Ⱶ♇◦ꜛfi≤∆╢⁹

─ ≤ │ ─╟℮⌂╙─≢№∫√⁹ 

¶ Ɽfi♦Ⱶ♇◒─ ╛∕╣⌐ ⇔≡ ⇔√ ⌂ ⁸⅔╟┘∕─ ⌐

∆╢ ╩ PIARCⱷfiⱣכ ≢ ⌐ ∆╢⁹ 



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
нс 
 

¶ Ɽfi♦Ⱶ♇◒⌐ ⇔≡™╢ PIARC─ ⱷfiⱣ⁸כ ⱷfiⱣ⁸כ ה ☿◒

─כ♃ ╩ ∆╢√╘⁸ ╩ ה ∆╢⁹ 

¶ Ɽfi♦Ⱶ♇◒⅜ ⌐ ⅛™⁸ ⅜ ∆╢ ⌐Ɽfi♦Ⱶ♇◒─ ╩ ⇔⁸

PIARC╛∕─ ⅜ ∆═⅝ ╩ ∆╢⁹ 

ה ¶ ─◒♇Ɽfi♦Ⱶ╢↑⅔⌐כ♃◒☿ ≢ ∆═⅝ ⁸PIARC

─ ⌐≥℮ ↕∑╢⅛≤™℮ ⌐≈™≡ ∆╢⁹ 

¶ Ɽfi♦Ⱶ♇◒⅔╟┘ ה ─┼כ♃◒☿ ⌐ ∆╢♥◒♬◌ꜟ꜠ⱳ⁸♩כ ⁸

∕─ ─ ╩ ≢⁸╕√│ ─ ה ≤ ⇔≡ ⇔ ∆╢⁹ 

¶ ─ ⌐ ∂≡⁸PIARC─↕╕↨╕⌂ ╛ ─♅ꜗfiⱠꜟ≢⁸ ╛

⁸ ╩ ∆╢⁹ 

ꜞ☻ⱳfi☻♅כⱶ─ │нлнлмн м ╕≢∞∫√⁹⇔⅛⇔⁸ ≢ ◖

꜡♫►▬ꜟ☻─ ⅜ ⇔≡™╢ ╩ ╖≡⁸ ⅜нлнммн ом ╕≢ ↕

╣⁸ⱷfiⱣכ╙мр⌐ ↕╣√ ╩ ⁹ 

3.1: PIARC ◖꜡♫►▫ꜟ☻ ꜞ☻ⱳfi☻♅כⱶ─  

 

WƻƴŀǘƘŀƴ {ǇŜŀǊ/h±L5πмф wŜǎǇƻƴǎŜ ¢ŜŀƳ╩ ⇔≡  

нлнлмл⁸ꜞ☻ⱳfi☻♅כⱶ│tL!w/─  нлнлπнлно ─ н ⌐⅔™≡

≡⇔≥ⱶכ♅⌂ ⌐ ⇔√⁹ ↕╣√ ¢ŜǊƳǎ ƻŦ wŜŦŜǊŜƴŎŜ¢ƻw│

!⌐ ⇔≡№╢⁹ ⌐ꜞ☻ⱳfi☻♅כⱶ╩ ╘╢↓≤≢⁸ ◖꜡♫►▬ꜟ☻

─ ⌂ ⌐ ⇔≡ ⌐ ⇔⁸Ɽfi♦Ⱶ♇◒ ╙∕╣╩ ∆╢↓≤⅜

⌐⌂╢⁹ 

⌂ ⌐ ⌐ ⅎ⁸ ╛♃☻◒ⱨ◊⁸☻כ∕─ ─tL!w/─ ╩⇔⌂

⅜╠⁸ ⌐tL!w/⌐ ⇔≡ↄ∞↕∫√ꜞ☻ⱳfi☻♅כⱶⱷfiⱣכ ⌐ ↄ ∆╢⁹  

 

ꜞ☻ⱳfi☻♅כⱶ│₈╕∏ ∑╟ Wǳǎǘ 5ƻ LǘΗ₉─ ≢ ⌐ ╠╣√ ≢ ⌂

╩ ⇔≡ↄ╣√⁹ꜞ☻ⱳfi☻♅כⱶ│⁸ ⌐ ╩ ⇔≡⁸ ─ ⁸ ─

╡ ≡⁸ ⇔√ ─꜠ⱦꜙכ╩ ∫√⁹ 



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
нт 
 

↓─ ─ ⌐⁸ ⅜≤∫√ ⌐ ∆╢ ╩ ℮ ╩ ∆╢√╘⁸ꜞ

☻ⱳfi☻♅כⱶ│ ─ ╛ ↑⌐ ─►▼ⱦ♫כ╩ ⌐ ⇔⁸∕╣∙╣

─ ╛ ⁸ ─№╢◖꜡♫ ╩ ⇔√⁹  

нлнлмл ом ≢⁸ │ⱶכ♅ нс─►▼ⱦ♫כ╩ ⇔⁸н≈─ ™ ōǳƭƭŜǘƛƴ╩

⁸a wƻǳǘŜǎκwƻŀŘǎₑ ┼─ ⁸ ≢ ─ ™ ╩ ⇔≡™╢⁹

꜠ⱳכ♩─ⱷ▬fi≢№╢о т ⌐ ⇔√►▼ⱦ♫כ≢ ╡ →√ ≤♩Ⱨ♇◒─

│ п ⌐ ⇔√⁹►▼ⱦ♫⁸כⱪ꜠♀fi♥כ◦ꜛfi⁸ ─ │ .╩ ↕╣√

™⁹ 

3.2: PIARC ◖꜡♫►▫ꜟ☻ ꜞ☻ⱳfi☻♅כⱶ⅜ ⇔√►▼ⱦ♫כ 

 
/ƘǊƛǎǘƻǎ ·ŜƴƻǇƘƻƴǘƻǎ⁸±ŀƭŜƴǘƛƴŀ Dŀƭŀǎǎƻ▬♃ꜞ▪ ─ⱪ꜠♀fi♥כ◦ꜛfi⁸нлнлт

нф tL!w/►▼ⱦ♫כ 

↓╣∞↑─ ─ ╩↓⌂∆√╘⁸ꜞ☻ⱳfi☻♅כⱶ│ ⇔™◖ꜝⱲ꜠כ◦ꜛfi♠כꜟ

╩ ™⁸ ⌂ ╩ √⌐ ⇔√⁹ 

ⅎ┌⁸{ȅƴǘƘŜǎƛǎ bƻǘŜǎ╩ ∆╢ ⌐│⁸ⱷfiⱣכ ─ ╩ ⇔≡ м нп

≢ ⌐ ╩ ╘√↓≤╙№∫√⁹  

◖꜡♫►▬ꜟ☻─ Ɑכ☺│ ⅛╠▪◒☿☻ ƘǘǘǇǎΥκκǿǿǿΦǇƛŀǊŎΦƻǊƎκŜƴκbŜǿǎπ

!ƎŜƴŘŀπtL!w/κ/ƻǊƻƴŀǾƛǊǳǎπtL!w/πŀƴŘπ/ƻǾƛŘπмф≢№╢⁹ 

 

3.3. ⌐⅔↑╢ ─  

₁≤ ╦╡╝ↄ ╩ ⇔⁸ ─ ⱪ꜡◓ꜝⱶ╩ ∆╢⌐№√╡⁸ꜞ☻ⱳfi☻

∏╕│ⱶכ♅ ╢↑⅔⌐כ♃◒☿ ⌂ ≤ ╩ ⇔√⁹ꜞ☻ⱳfi☻♅כⱶ─

ⱷfiⱣכ⅜ ≢⅝√ ╩ ⇔√ ⁸ ╙ ⌂ ≤⇔≡ ⌐ →╢с≈─◌♥◗

╩כꜞ ⇔√⁹ 

ה ¶ ⌐ ∆╢ ─ ≤ ╩ ⌐כ◙כꜚ⌐ ∆╢ ⁸

○ⱨ▫☻ ⁸∕─ ⁹ 

https://www.piarc.org/en/News-Agenda-PIARC/Coronavirus-PIARC-and-Covid-19
https://www.piarc.org/en/News-Agenda-PIARC/Coronavirus-PIARC-and-Covid-19


 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
ну 
 

¶ ≤ ╩ ─☻כ♁ꜞ ⁸ ─☻♃♇ⱨ⁸ꜞ☻◒─ ™

─ ─ ⁸ ⌂ ─ ↑⁸ ☿◒▪─┼☻ⱦכ◘

☻─ ⁸♥◒ⱡ꜡☺כ─ ⁸◘ⱪꜝ▬♅▼כfi─ ⌂≥⁹ 

¶ ┼─ ╩ⱴⱠ☺ⱷfi♩ ─⸗ⱦꜞ♥▫╩ ∆╢ ≢ ⌂

─ ╛ ⌂≥ ─ ╩ ה♪כ⸗ ≢ ⁸

─☻ⱦכ◘ / ⁸ / ●☻ / ꜠ⱬꜟ─ ⌂≥ ⇔≡

∆╢ ⁹ 

¶ ┼─ ⅝⅛↑≤ ◘ⱪꜝ▬♅▼כfiⱤ⁸כ♫♩כ ⁸ ⁸

∕─ ⁹ ⁸ ─ ≤ ⁸ ┼─ ⁸ ◖☻♩

─ ⁸♃▬ⱶ☻◔⁸ꜟכ ─ ≤ ⁹ 

─≥כ♄ꜟⱱ◒כ♥☻╛כ◙כꜚ ¶ ⅔╟┘ כ◙כꜚ ≢ ⌂ ╩♃▬

ⱶꜞכ⌐ ⁸ ≢ ≤ ─№╢ ╩ ⁸ ⌂ ≤

⌐╟╢ ⌐⅔™≡Ᵽꜝfi☻╩ ⁸ⱷ♦▫▪ ↑ ⁸ ─ ⁹ 

¶ ☿◐ꜙꜞ♥▫ ◘▬Ᵽכ ─ ⁸ ─ ─ ⁸ ∆╢

≤☿◐ꜙꜞ♥▫ ─ ⁸ ⁸ ⁸∕─ ≤─

⁹ 

⁸│כꜞ◗♥◌─ ─о ─ ◖꜡♫►▬ꜟ☻ ─►▼ⱦ♫כ≢ ─ ≤

╩⇔√ ≢ ↕╣√╙─≢№╢⁹∕─ ⁸tL!w/ⱷfiⱣכ⅔╟┘◖Ⱶꜙ♬♥▫⌐ ↑≡

─ ╙╕≤╘√13⁹  

¶ ─ ♪כ⸗╩ ⌐ ⇔⁸∕╣⌐ ⇔≡ ∆╢ⱳ☺♥▫Ⱪ⌂ ⅔╟

┘Ⱡ●♥▫Ⱪ⌂ ⁸ ╛ ─ ⌂≥ ⁹ 

¶ ⌂ ⌐⅔↑╢ ─ ⁸ ⁸ ─ ─ ─ ╛

╩ ∆╢ ≢─ ╩ ╗ ⁹ 

¶ Ⱡ♇♩꞉כ◒╩ ⌐ ⇔⁸ ≢ꜟⱦ☻꜠ⱬכ◘╢╣↕≥ ≢⅝╢ ⌐

∆╢⁹ 

¶ ⌂ ─☻ⱦכ◘╛ ⁸ ─ ╩ ה ∆╢⁹ 

¶ ⌐ ⌐ ╦╢ ╛ ⌐כ◙כꜚ ∆╢ ≢ ↄ☻♃♇

ⱨ─ ≤ ╩ ∆╢⁹ 

¶ ○ⱨ▫☻ ≢ ™≡™√☻♃♇ⱨ⅜ ≢⅝╢╟℮⁸ ⁸ ⁸ ─

╩ ℮ ⌂◘ⱳכ♅⁸♩כⱶ ⁸ ─ ⌂≥ ⁹ 

¶ ⁸ ─ / / ⇔╩ ╘╢⁹ 

¶ ◖꜡♫►▬ꜟ☻⌐ ℮ ─ ⁸ ─ ╩ ∆╢ ☻ⱴ

─ⱨ◊fi♩כ ▪ⱪꜞ⌂≥ ⁹ 

¶ ⌐╟╢◘ⱪꜝ▬♅▼כfi ─ ⁸ ⁸ ⌂≥ ⁹ 

¶ ─ ╩ ⅎ√ ⌂ ─כ◙כꜚ⁸ ─ ⁸ ─꜠☺ꜞ◄fi☻ ⁸

♥◒ⱡ꜡☺כ≤ ─ ─ ⁹ 

 

  

                                                             
13 TC1.1─ Jonathan Spear ⅔╟┘ Response Team Member⅜ 4 8 ►▼ⱦ♫כ≢ ⇔√  
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нлнл.bлоWt 
нф 
 

3.3: ◖꜡♫►▬ꜟ☻ Ɽfi♦Ⱶ♇◒ ⌐ ⇔√ ─   

 
5ŀƴƛŜƭ DŜǊŀǊŘƻ wǳǎǎƻƳŀƴƴƻ▪ꜟ♀fi♅fi ─ⱪ꜠♀fi♥כ◦ꜛfi⁸нлнлп т tL!w/►

▼ⱦ♫כ 

►▼ⱦ♫כ─ ─ п ─►▼ⱦ♫כ≢ ↕╣√ ⌐ ≠⅝⁸꜠☻ⱳfi☻♅כⱶ│⁸п

нм⌐ ╢↑⅔⌐כ♃◒☿ ◖꜡♫►▬ꜟ☻⌐ ∆╢ ─tL!w/ .ǳƭƭŜǘƛƴ bƻǘŜ╩

⇔√⁹∕─ ≢⁸ √⌐ ↕╣√ ⌐≈™≡│ ⌐ ↕╣√с≈─◌♥◗ꜞכ─

↕≤ ↕╩ ⇔≡ ∆═⅝∞≤ ≠↑╠╣√⁹  

р ≤ с ≢ ∆╢╟℮⌐►▼ⱦ♫כ─ כꜞ◗♥◌─↓╙ ≢ ↕╣≡

™╢⁹ 

3.4. ─ PIARC♥◒♬◌ꜟ꜠ⱳכ♩⌐⅔↑╢ⱬ☻♩ⱪꜝ◒♥▫☻ 

↓╣╕≢tL!w/≢│⁸ ↄ─ ⅜ ─ ≢ ─♥◒♬◌ꜟ꜠ⱳכ♩

╩ ⇔≡⅝√⁹ ⅎ┌⁸нлмфмл⌐▪Ⱪ♄ⱦ≢ ↕╣√ ╩╙∫≡ ⇔

√нлмс Έ нлмф─ ≢│⁸мΣллл ─ ⌐╟╡пс─♥◒♬◌ꜟ꜠ⱳכ

♩⅜ ↕╣√⁹♥◒♬◌ꜟ꜠ⱳכ♩│tL!w/─ ─ ╩⌂∆╙─≢№╡⁸ ה

─כ♃◒☿ ⁸ ⁸ ⁸ ─ ≡─ ⅛╠ √ⱬ☻♩ⱪꜝ◒♥▫☻╛ ⅜

╕╣≡™╢⁹  

tL!w/►▼Ⱪ◘▬♩14⅛╠♄►fi꜡כ♪∆╢↓≤⅜≢⅝╢♥◒♬◌ꜟ꜠ⱳכ♩─ ↄ│⁸

◖꜡♫►▬ꜟ☻─Ɽfi♦Ⱶ♇◒≤ ─↕╕↨╕⌂ ⌐ ⇔≡™╢⁹∕─╕╕

─ ⌐ ≢⅝╢╙─╙№╣┌⁸ √⌂ ⌐ ╠⇔ ╦∑≡ ⇔≡ ≢⅝╢╙

─╙№╢⁹↓╣╠│ оΦм⌐╕≤╘╠╣≡⅔╡⁸ ≤ ⌐ ⇔√ ⁸♃☻◒ⱨ

╩☻כ◊ ⇔≡™╢15⁹ 

 

 

 

 

                                                             
14 https://www.piarc.org/en/activities/Search-Publications-PIARC?q=&after=1986&before=2020&sort=date 
15 ꜠ ⱳכ♩ ╩◒ꜞ♇◒∆╢≤ PIARC►▼Ⱪ◘▬♩─꜠ⱳכ♩Ɑכ☺⌐▪◒☿☻ ⁹  

https://www.piarc.org/en/activities/Search-Publications-PIARC?q=&after=1986&before=2020&sort=date
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нлнл.bлоWt 
ол 
 

 

 

оΦм ◖꜡♫►▬ꜟ☻ Ɽfi♦Ⱶ♇◒⌐ ∆╢ 

─tL!w/♥◒♬◌ꜟ꜠ⱳכ♩ 

PIARC♥◒♬◌ꜟ꜠ⱳכ♩ ⌂  
◖꜡♫►▬ꜟ☻Ɽfi

♦Ⱶ♇◒≤─   

Technical Committee on Disaster Management  

 

Disaster Information 
Management for Road 

Administrators ─√
╘─ ⱴⱠ☺ⱷfi♩  

ⱴⱠ☺ⱷfi♩⌐ ⌂♥◒ⱡ꜡☺

─כ ⁸ ⌐ ∆╢√╘⌐≥─

╟℮⌐ ↕╣√⅛ 

─ ⌂ ─√╘⌐

Ɫכ♪ ≤♁ⱨ♩ ╩ ╖ ╦∑╢

↓≤─ⱷꜞ♇♩ 

─ ╩ ∆╢√╘─◔

 ☻▫♥◒ꜝⱬ☻♩ⱪ≥▫♦♃☻☻כ

─ │ ≤
≢№╢⁹ ≤

≢ ⌂ ╩ ℮─
⅜ ─ⱴⱠ☺ⱷfi♩≢
№╢⁹ 

Technical Committee on ITS and Road Network Operations  

 

Road Network Management for 

Improved Mobility ⸗ⱦꜞ♥▫

╩ ∆╢√╘─ Ⱡ♇♩꞉

◒כ   

ITS─ ≤ ITS⅜ ה ─

⌐ √∆  

ITS⌐╟╡⁸ ה ─◖Ⱶ

≥fiꜛ◦כ◔♬ꜙ ╩ ≢⅝╢ 

⅜  ꜟⱦ☻꜠ⱬכ◘╢∆

│ ≤⌂╢⁹
⌐│ ⁸
⁸ ─ ≢
─ ╣╩ⱴⱠ☺ⱷfi

♩∆╢↓≤⅜ ≢№
╢⁹2020 ⌐│⁸↕╕
↨╕⌂ ⌐ ITS⅜
↕╣≡™╢⁹  

 

 

Low Cost ITS ◖☻♩ ITS  

╛ ◖☻♩⅜ ╠╣≡™╢ ≢

ITS♁ꜞꜙכ◦ꜛfi╩ ∆╢ ⌐│⁸

⇔™ ⅜ ⌂ ╩ √∆ 

╩fiꜛ◦כꜙꜞ♁⌂ ∆╢

⅜☻כ♁ꜞ╛ ⇔≡™╢ ╛

╩☻ⱦכ◘⌐ ∆╢↓≤⅜≥℮⇔

≡╙ ⌂ ⌐╙ ⌂ ≤⌂╢ 

─ ⅜ ⇔™⅜♁
⅜fiꜛ◦כꜙꜞ ╘╠╣
≡™╢ ⌐⁸ ◖☻♩
ITS│ ⇔™Ɽꜝ♄▬ⱶ
≤⇔≡ ∆╢↓≤⅜
≢№╢⁹ ⌐ꜞ♁
╩☻כ ⌐ ∑∏⌐
ITS─ ╩ ∆↓≤
─≢⅝╢ ≤ ⅎ╢⁹ 

https://www.piarc.org/en/order-library/30746-en-Disaster%20Information%20Management%20for%20Road%20Administrators
https://www.piarc.org/en/order-library/25057-en-Road%20network%20management%20for%20improved%20mobility
https://www.piarc.org/en/order-library/30406-en-Low%20Cost%20ITS


 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
ом 
 

PIARC♥◒♬◌ꜟ꜠ⱳכ♩ ⌂  
◖꜡♫►▬ꜟ☻Ɽfi

♦Ⱶ♇◒≤─   

 

Big Data for Road Network 

Operations Ⱡ♇♩꞉כ◒

⌐ ↑√ⱦ♇◓♦כ♃  

─♃כ♦ ≤ ─כ♃◒☿

Ᵽꜞꜙכ▼♅כfi ⌐ ⅎ╢  

Ⱡ♇♩꞉כ◒ ⌐ ╦╢ ⱪ

꜡☿☻⌐ⱦ♇◓♦כ♃╩ ∆╢√╘─

ⱬ☻♩ⱪꜝ◒♥▫☻ 

ⱦ♇◓♦כ♃╩ ╛ⱬ☻♩ⱪꜝ

◒♥▫☻⌐ ∆╢ ≢─  

⌐│ ─
≤ RNO≤ ITS─ ⌐╟
─♃כ♦⁸╡ ⌂
╩╟ↄ ⇔≡
⁸ ⁸
─ ─ ╩

╢↓≤⅜ ≢№╢⁹ 

Technical Committee on Performance of Transport Administrations  

 

Evaluating the Transformation of 

Transport Administrations

─ ─   

─ ⌐ ╩ ⅎ╢ ⅝

⌂♩꜠fi♪⁸ ⁸ ╩ ≤∆╢

 

10 ─ ⱨ꜠כⱶ꞉⁸◒כ

⁸ ╩♩♇◐ꜟכ♠─╘√─

 

  ▫♦♃☻☻כ◔─

⌐ ≈ ⌂▪♪Ᵽ▬☻  

│⁸ ◖꜡
♫►▬ꜟ☻Ɽfi♦Ⱶ♇◒
⌐ ⇔≡⁸№╢™│∕
─ ≤⇔≡⁸ ∆╢
╟℮↕╕↨╕⌂ ╩
↑╢↓≤⌐⌂╢√╘⁸

╩ ∆╢
⅜ ∂╢ 

 

Task Force on Security of Road Infrastructure/Technical Committee on Risk Management  

 

Security of Road Infrastructure

▬fiⱨꜝ─☿◐ꜙꜞ♥
▫  

▬fiⱨꜝ☿◐ꜙꜞ♥▫⌐⅔↑╢↕╕↨

╕⌂  

▪☿♇♩─꜠☺ꜞ◄fi☻─ ⅛

╠ √☿◐ꜙꜞ♥▫ꜞ☻◒ ╩ ℮

≢ ∆═⅝  

ꜞ☻◒ ⱪ꜡☿☻─  

▬fiⱨꜝ─ ⁸ ⌐ ↑

√  

Ɽfi♦Ⱶ♇◒│⁸ ╛
⌂⇔⌐ ⌐

∆╢ ≢№╢≤ ⅎ╠
╣╢ 

Risk Management for Emergency 

Situations ≢─ꜞ
☻◒ⱴⱠ☺ⱷfi♩  

⌐⅔↑╢ ─  

ꜞ☻◒⅔╟┘ ─√╘─

⌂ⱨ꜠כⱶ꞉כ◒─  

⌂ ⁸ Ⱡ♇♩꞉כ◒

─ ≢ꜞ☻◒≤ ╩ ∆╢

─ⱬ☻♩ⱪꜝ◒♥▫☻─  

╩ ⅛≈
⌐ ╘╢⌐│⁸ ╛∕
─ ∂╢Ɽfi♦Ⱶ♇
◒─╟℮⌂ ─
⅔╟┘ ⌐⅔™≡
⅛≈♄▬♫Ⱶ♇◒⌂

ⱪ꜡☿☻⅜ ≢№╢⁹ 

https://www.piarc.org/en/order-library/31185-en-Big%20Data%20For%20Road%20Network%20Operations
https://www.piarc.org/en/order-library/31283-en-Evaluating%20the%20Transformation%20of%20Transport%20Administrations?directory=%7b%22domains%22:%2223%22,%22sort%22:%22date%22,%22size%22:%2210%22%7d
https://www.piarc.org/en/order-library/30826-en-Security%20of%20Road%20Infrastructure
https://www.piarc.org/en/order-library/25782-en-Risk%20Management%20for%20Emergency%20Situations
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он 
 

PIARC♥◒♬◌ꜟ꜠ⱳכ♩ ⌂  
◖꜡♫►▬ꜟ☻Ɽfi

♦Ⱶ♇◒≤─   

 

Security of Road Infrastructure

▬fiⱨꜝ─☿◐ꜙꜞ♥
▫  

⌂☿◐ꜙꜞ♥▫─  

↕╕↨╕⌂ ꜡ⱪ▫♥ꜞꜙ◐☿ה

◓ꜝⱶ  

▬fiⱨꜝ┼─ ⌂≥⁸☿◐

ꜙꜞ♥▫─ ╩ ⌐  

Ⱡ♇♩꞉כ◒─☿◐
ꜙꜞ♥▫╩ ⇔ↄ
⇔⁸ ⌐ ∆╢↓≤
│⁸▬fiⱨꜝ ╩
∆╢∞↑≢⌂ↄ⁸

─ ☻ⱦכ◘╛
⌐⅔™≡╙ ≢№

╢⁹ 

 

  

https://www.piarc.org/en/order-library/23425-en-Security%20of%20road%20infrastructure
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3.5. ┼─  

р⅛ ⌐╦√╢ ⌂ ≤►▼ⱦ♫כ ─ ⁸tL!w/│ ╩ ⌐ ◖꜡♫

►▬ꜟ☻≤ ⌐ ∆╢ ╩ ⇔√⁹ ─ │⁸ ⁸ ⌂≥⅜

◖꜡♫►▬ꜟ☻Ɽfi♦Ⱶ♇◒⌐≥℮ ⇔≡™╢⅛╩ ⇔⁸ ≢ ↕╣√ ─

⅛╠ⱬ☻♩ⱪꜝ◒♥▫☻╩ ∆╢↓≤∞∫√⁹ 

◖꜡♫►▬ꜟ☻─ ⌐≈™≡ ╠─ ╩ ⇔≡╙╠℮╟℮ ╛

⌐ ⇔√⁹ │⁸ ─כ◙כꜚ╛ ≤ ⁸ ≤ ─ ⁸ ┼

─ ⁸∕─ ∆╢ ⌐≈™≡ ⌂ ╡ ↄ─ ╩ ∆╢↓≤≢№╢⁹ ↄ

╩ ┘⅛↑╢√╘⁸ ⌂ ╩ ∆╢─≢│⌂ↄ⁸ ₁─ ╛ ╩ ╘√⁹ 

│у мт⅛╠ф ну⌐⅛↑≡ ⇔⁸о≈─ ─ ≢ннр─ ╩ √⁹

∕─ ⁸ ─ ╩ ∆╢↓≤⅜≢⅝√⁹ 

¶ ◌ ≢ ↕╣√ ─ ⌐ ∆╢ ⁹ 

¶ Ɽfi♦Ⱶ♇◒ ≢ ⇔√ ⌂ ⌐ ∆╢ ꜠ⱳכ♩≢╙

≤⇔√ ⁹ 

¶ ⌂ ⅛╠ ╩ √ 41 │ PIARCⱷfiⱣ⁸≢כ ⇔≡ ↕╣√►

▼ⱦ♫כ⌐ ⅝ ⅝ √∟─ ╩ ⇔√™≤ ⅎ≡√ ⁹ 

¶ ─ ⇔⁸Ɽfi♦Ⱶ♇◒⌐⅔™≡ ≤─ ⌐ ∆╢ ⅎ ⁹ 

⇔√ │⁸t!Lw/─ ⅜ ⌐ ⇔≡ ╛∕─ ⌐⅔↑╢ ─√╘⌐

⇔⁸tL!w/ ⌐╕≤╘≡нлнм╘⌐ ∆╢ ≢№╢⁹ 

3.6. BULLETIN NOTE⅔╟┘ₐROUTES AND ROADSe ─   

tL!w/│ ─♥◒♬◌ꜟ꜠ⱳכ♩≢↕╕↨╕⌂ ♩Ⱨ♇◒╩ ╡ ℮∞↑≢⌂ↄ⁸

◖꜡♫►▬ꜟ☻╛ ─ ⌐ ∆╢ ⌂ ╙ ↄ ⇔≡™╢⁹

⌐ ╩ ∆⁹⌂⅔⁸нлнл─♥◒♬◌ꜟ꜠ⱳכ♩│ ╩ ⇔≡ ↕╣╢⁹  

.ǳƭƭŜǘƛƴ bƻǘŜ  

о но ⅛╠ п мр ⌐⅛↑≡ ↕╣⁸ ╩ ⇔√ п≈─►▼ⱦ♫כ⌐ ⅝ ⅝⁸

wŜǎǇƻƴǎŜ ¢ŜŀƳ│п нм⌐ м .ǳƭƭŜǘƛƴ bƻǘŜ16╩ ⇔⁸ ─ ≤ ♩Ⱨ♇◒⁸

⁸ ≢─ ╩╕≤╘√⁹ 

¶ ◖꜡♫►▬ꜟ☻Ɽfi♦Ⱶ♇◒│⁸ ⅝⌂ ╩ ⅝ ↓⇔√ ≢№╡⁸

─ ╩╙√╠⇔⁸ ╛◘ⱪꜝ▬♅▼כfiⱤכ♫♩כ─ ╛ⱦ

☺Ⱡ☻ ⌂≥⌐ ⌂ ™ ╩ ⇔√⁹ 

¶ │ ⅛╠ ┼─ ╡ ⅎ⌂≥ ⅝ↄ ⇔≡⅔╡⁸∕

╣⌐ ℮ ⌂≥ ╩╙√╠⇔√⁹∕℮⇔√ ⌐≈™≡│ ╕≢

⇔≡ ⌐ ⇔⁸ ∆╢ ⅜№╢⁹ 

¶ Ɽfi♦Ⱶ♇◒⅜╙√╠⇔√ ≡─ ╩ ∆╢─│ ≢№╢⁹ ⁸№╢

⌐ ≢⅝╢╙─╙№╣┌⁸╕∞ ⌐ ⇔≡™⌂™╙─╙№╢⁹

╛ ⌂≥⁸ ─ ⌂ ⌐≈™≡│Ɽfi♦Ⱶ♇◒ ⌐ ∆╢≤ ╦╣╢

⅜⁸ ─☻Ⱨכ♪╛ │ ≢№╢⁹ 

¶ Ɽfi♦Ⱶ♇◒⅜ ⌐ ⅎ√ │ ⌐│ⱴ▬♫☻ ⅜ ™ ≢⁸

⅛╠─ ⁸ ─ ⁸ ─ ⁸ ─ ⁸ ╛

─ ⁸ ╛ ─ ⌂≥─ⱪꜝ☻ ╙ ╘╠╣╢⁹Ɽfi♦Ⱶ♇◒

╙⁸ ╛ ┼─ ╡ ╖╩ ╘⁸↓─ⱪꜝ☻ ╩ ∆╢

╩⇔⌂↑╣┌⌂╠⌂™⁹ 

                                                             
16 ƘǘǘǇǎΥκκǿǿǿΦǇƛŀǊŎΦƻǊƎκǊŜǎǎƻǳǊŎŜǎκǇǳōƭƛŎŀǘƛƻƴǎκмнκфрŎŦōтоπоомттπ/h±L5πмфπнлнл.bлм9bΦǇŘŦ 
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¶ │⁸ ⌐ ⌂ ⁸ ⱦ☻⁸כ◘⁸ ─ ╩ ה

⇔⁸◘ⱪꜝ▬♅▼כfi─ ╩ ≈√╘⌐⁸ Ⱡ♇♩꞉כ◒╛ ╩

⇔ ↑╢ ≡⇔≥☻ⱦכ◘⌂ ↕╣╢╟℮⌐⌂∫√⁹ 

¶ ≢ ↄ☻♃♇ⱨ⁸ ⌐ ─ ╩ ℮☻♃♇ⱨ─ ≤ ╩

ה ⇔⁸∕╣⌐╟∫≡ ⅜ ╩ ∆╢ ╩ ∆╢ ╛ ⅜ ⅎ≡

⅝≡™╢⁹ 

¶ ⌐⌂∫√○ⱨ▫☻꞉כ◌כ ─ ה │⁸ ─₈ ₉⅛╠⁸

⌂ ─ ╛☻♃♇ⱨ ─♃☻◒ ─ ⌐ ⇔≈≈№╡⁸Ɽfi♦Ⱶ♇

◒ ╙ ∆╢ ⅜№╢⁹ 

¶ ─ ⅜ ╠╣≡™╢ ≈╕╡ ─ ≤⌂∫≡™╢ ≤⅝⌐⁸ⱪ꜡◓ꜝⱶ

─ ⅜ꜟכꜙ☺◔☻ ≢№╣┌⁸ ⌐ ∆╢ ╩ ╘≡⁸ ╛

╩ ⁸ ⁸ ⇔∆╢⅛⌐≈™≡│⁸ ⅝⌂ ╩ ╪≢™╢⁹ 

¶ ─⸗ⱦꜞ♥▫ⱴⱠ☺ⱷfi♩⌐≈™≡│Ɽfi♦Ⱶ♇◒ ⌐ ⌂ ⅜ ╠╣√⁹

│ ─ ─╖∞∫√─⅜⁸ ⌐⇔√⅜∫≡⁸ ╛.ƭǳŜǘƻƻǘƘ

⅝♦Ᵽ▬☻╩ ™√ ⅜ ⇔≈≈№╢⁹ 

¶ ≤◘ⱪꜝ▬♅▼כfi─ ╙ ╣⅜ ∂√⅜⁸ ↄ─ ≢│

⌂ ⌐√≥╡ ™√⁹∕─ ⁸ ─ ╛ ⁸ ╛ ╩│∂╘≤∆

╢ ─כ♃◒☿ ╩ ∆╢ ╩ ⇔≡™√⁹ 

¶ ◖꜡♫►▬ꜟ☻⌐│⁸ ─☻Ⱨכ♪╛ ─כ◙כꜚ⁸ ⁸ⱦ☺

Ⱡ☻─꜠☺ꜞ◄fi☻⁸♥◒ⱡ꜡☺כ╛ ─ ─ ⅜≥℮⌂╢⅛ ≢№╢

≤™∫√⁸ ─ ╩ ⅎ≡ ⌂ ╙№╢⁹ 

↓℮⇔√ │ꜞ☻ⱳfi☻♅כⱶ⅜ ⌐ ⇔√ с◌♥◗ꜞכ⌐ ≠™≡ ⁸ ↕

╣⁸∕─ ─►▼ⱦ♫כ─ⱬ⁹√∫⌂≥☻כ 

ꜞ☻ⱳfi☻♅כⱶ│ ─ ⱴ≤⇔≡⁸כ♥ ─Ɽfi♦Ⱶ♇◒⌐ ↑√ ☿◒

☻fi◄ꜞ☺꜠─כ♃ ⌐ ⅎ⁸ ∂ ╘⁸ ⁸ כꜙ♬ ⱡכⱴꜟ┼─ ≤™∫√

⌂ ─ ⁸↕╕↨╕⌂ ─ ⁸כꜘ▬ꜝⱪ◘⁸כ◙כꜚ⁸ ╩◘ⱳכ♩

∆╢ ─ ╩ ╘╢═⅝≢№╢ ╩ ⇔√⁹ 

п мр⅛╠ол⌐⅛↑≡ ⇔√с≈─☿Ⱶ♫כ─ ╩╕≤╘√н ─.ǳƭƭŜǘƛƴ bƻǘŜ

⅜ ↕╣√⁹.ǳƭƭŜǘƛƴ bƻǘŜ│р му⌐ ↕╣17⁸ ⇔ↄ ⇔≡™╢ ─ ⌐ ╣

≈≈⁸ ─п ─☿Ⱶ♫כ≢ ↕╣√Ɽfi♦Ⱶ♇◒⌐ ∆╢◄ⱦ♦fi☻╩ ⁸ ⇔√

⌐⌂∫≡™╢⁹ ╡ →√ │ ─п◌♥◗ꜞכ⌐ ↕╣√⁹ 

¶ ⌂ ≤ ▪ⱪ꜡כ♅ 

¶ Ⱡ♇♩꞉כ◒ ⁸ ⁸꜡☺☻♥▫◒☻ 

¶   

¶ ┼─ ≤ ⌂꜠☺ꜞ◄fi☻  

≡™≈⌐כꜞ◗♥◌─╣∙╣⧵ ⌂ │ р ≢ ∆╢⁹  

⌂⅔⁸ꜞ☻ⱳfi☻♅כⱶ│ нлнм╙ ╩ ⇔⁸ ─ ╩ ≤⇔√

≤ ─►▼ⱦ♫כ─ ⌂≥⁸ ◖꜡♫►▬ꜟ╩╘←╢ ╩.ǳƭƭŜǘƛƴ bƻǘŜ≢ ∆

╢ ≢№╢⁹  

ₐwƻǳǘŜǎκwƻŀŘǎₑ 

н ─.ǳƭƭŜǘƛƴ bƻǘŜ⌐ ⅎ⁸ꜞ☻ⱳfi☻♅כⱶ│tL!w/ ≤ ⇔≡ₐwƻǳǘŜǎκ wƻŀŘǎₑ

⌐ ⇔⁸ ◖꜡♫►▬ꜟ☻ ≢ ⇔√ нл ─►▼ⱦ♫כ⅛╠ ╠╣√ ⌂

                                                             
17 https://www.piarc.org/ressources/publications/12/9900c7f-33428-COVID-19-2020BN02EN.pdf.  

https://www.piarc.org/ressources/publications/12/9900c7f-33428-COVID-19-2020BN02EN.pdf
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≤ ╩ ⇔√⁹  

₈/h±L5πмфΥ YŜȅ [Ŝǎǎƻƴǎ ŦƻǊ ǘƘŜ wƻŀŘ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ /ƻƳƳǳƴƛǘȅ ŦǊƻƳ ǘƘŜ 9ŀǊƭȅ tƘŀǎŜ ƻŦ ǘƘŜ 

tŀƴŘŜƳƛŎ◖꜡♫►▬ꜟ☻ Ɽfi♦Ⱶ♇◒ ⌐ ⅜כ♃◒☿ √ ⌂ ₉
│ₐwƻǳǘŜǎκwƻŀŘǎₑbƻΦ оупκоурΣ нƴŘ vǳŀǊǘŜǊ⌐ ↕╣≡™╢18⁹ 

3.7. ∕─ ─  

wŜǾƛŜǿ ¢ŜŀƳⱷfiⱣ⁸│כ↓─ ﬞ ─ ⌐⁸ ─ ≤ ⇔≡ ↄ─ ╩ ⇔√

╡⁸▬ⱬfi♩≢ⱪ꜠♀fi♥כ◦ꜛfi╩ ∫√╡⇔≡™╢⁹  

╩ →╢≤ 

¶ Caroline Evans≤ Patrick Malléjacq│ ≢ ₐCOVID-19: Key Lessons for the Road and 

Transport Community ◖꜡♫►▬ꜟ☻ Ɽfi♦Ⱶ♇◒ ≢ ☿◒♃

⅜כ √ ⌂ ₑ╩ Road Engineering Association of Asia and AustralasiaREAAA ▪

▪◦כ꜠ꜝ♩☻כ○ה▪☺ ≢ ⁹ 

¶ Christos Xenophontos≤ Patrick Malléjacq│ ≢ ₐGlobal Insights: Learning from a 

Global Pandemic◓꜡כⱣꜟ▬fi◘▬♩ ╠⅛◒♇ⱣꜟⱤfi♦Ⱶכ꜡◓ √ ₑ

╩ AASHTO─ Committee on Performance Based Management Quarterly Newsletter⌐
19⁹ 

¶ Jonathan Spear≤ Patrick Malléjacq│ Highways UK≢ ↕╣√₈PIARC─ ◖꜡♫►

▬ꜟ☻ ₉─ⱤⱠꜟ♦▫☻◌♇◦ꜛfi⌐ ⁹ 

¶ Jonathan Spear│ Association of European Transport─ COVID-19 Working Group ⌐

⇔⁸∕─ ≢ ≥♃כ♦ ◖꜡♫►▬ꜟ☻⌐ ∆╢꜠ⱳכ♩╩ ⇔⁸Ɽfi♦

Ⱶ♇◒ ─ ⌐ⱴכ♥ ⇔≡ ⌐○fiꜝ▬fi►▼ⱦ♫כ╩ 20⁹  

3.8. ≤─ꜞfi◒≤  

tL!w/│ ≤ⱷfiⱣכ┼─ ─ ≤⇔≡⁸ ▬fiⱨꜝ≤ ─ ⌐

╡ ╪≢™╢ ─ ≤ ⇔≡™╢⁹  

₈◖ꜝⱲ꜠כ◦ꜛfi⌐│⁸ ꜠ⱬꜟ─ ╛ ≤ ∆╢ ⌐ ↑
√ ≤ ⁸ ⱪ꜡☺▼◒♩⅜ ╕╣╢⁹ ≤◖ꜝⱲ꜠כ◦ꜛ
fi╩ ─☻כ♁ꜞ⁸≢≥↓╢╘ ⁸ ╢↑⅔⌐ꜟⱴ─꜠ⱬכ♥≥
─ ⁸tL!w/≤™℮ ╛∕─ ╡ ℮♩Ⱨ♇◒⁸ ─ ─ ⌂≥╩
∂≡⁸ ה ─כ♃◒☿ ™ ⌐ⱷꜞ♇♩╩╙√╠∆↓≤⅜≢⅝╢⁹  

tL!w/ {ǘǊŀǘŜƎƛŎ tƭŀƴ нлнлπнлно 

tL!w/⅜↓─╟℮⌂ ▪ⱪ꜡כ♅╩ ∫≡⅔╡⁸ ◖꜡♫►▬ꜟ☻─ ⌐ ⅎ

╢ ⌐ ∆╢♩Ⱨ♇◒⅜ ⌐╦√╢↓≤⅛╠⁸ ─↕╕↨╕⌂ ─ ⌐№√╡⁸

─ ⌐ ╦╢ ≤ ≡∫≥⌐/fi∆╢↓≤│tL!wꜛ◦כ꜠Ⱳꜝ◖ה ⌂

∞∫√⁹ ⌂ │⁸tL!w/⅜ ∫≡™╢ ╩ ≤ ∆╢↓≤≢⁸ ─

⌐ tL!w/─ ╩ ╡ ╪≢╙╠℮≤ ⌐⁸tL!w/ⱷfiⱣכ⅜ ─ ⅜ ⇔≡™╢

╛ ⌐▪◒☿☻≢⅝╢╟℮⌐∆╢↓≤≢№╢⁹ 

↓℮⇔√◖ꜝⱲ꜠כ◦ꜛfi╩ ╘╢⌐№√╡⁸ ⌐ ∆ ─▪ⱪ꜡כ♅≢ ╪∞⁹ 

¶ tL!w/ ◖꜡♫►▫ꜟ☻ ►▼ⱦ♫כ⌐ ─ ╩ⱤⱠꜞ☻♩≤⇔≡

∆╢ 

                                                             
18 https://routesroadsmag.piarc.org/ressources/documents2/6230-Routes-Roads-Magazine-384-385-Road-Stories-EN.pdf  
19 http://bit.ly/399fWeA  
20 https://aetransport.org/aet-covid-19-conversations  

https://routesroadsmag.piarc.org/ressources/documents2/6230-Routes-Roads-Magazine-384-385-Road-Stories-EN.pdf
http://bit.ly/399fWeA
https://aetransport.org/aet-covid-19-conversations
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¶ ─ ◖꜡♫►▬ꜟ☻ ⱪ꜡◓ꜝⱶ─ꜞ☻♩╩ tL!w/►▼Ⱪ◘▬♩⌐

∆╢⁹ 

¶ tL!w/ⱷfiⱣכ⌐ ≤⇔≡ ─▬ⱬfi♩⌐ ⇔≡╙╠℮⁹ 

¶ ◖꜡♫►▬ꜟ☻⌐ ∆╢ ►▼ⱦ♫╩ ∆╢⁹ 

tL!w/≢│ ⌂►▼ⱦ♫כꜞ◦כ☼╩ ⇔⁸ ⁸LƴǘŜǊƴŀǘƛƻƴŀƭ ¢ǊŀƴǎǇƻǊǘ CƻǊǳƳ⁸

/!C⁸¦L¢t⁸th[L{ bŜǘǿƻǊƪ⌂≥ Ɽכ♫♩כ ─ ↄ⅛╠ ╩ ⇔√⁹ ⌐│

↔ ≤ ╩™√∞™√⁹↓─ ╩ ╡≡ ↄ ─ ╩ ⇔√™⁹ 

∕─ ⁸tL!w/│ ─CƻǊŜƛƎƴΣ /ƻƳƳƻƴǿŜŀƭǘƘ ϧ 5ŜǾŜƭƻǇƳŜƴǘ hŦŦƛŎŜה

≤ ⇔⁸ ─IƛƎƘπ±ƻƭǳƳŜ ¢ǊŀƴǎǇƻǊǘ tǊƻƎǊŀƳƳŜ─ ≤⇔≡н≈─►▼ⱦ♫כ╩

⇔⁸ ╢↑⅔⌐כ♃◒☿ ◖꜡♫►▬ꜟ☻─ ┼─ ≤ ┼─ ⌐≈™≡ ╡

→√⁹ 

р нс ⌐│!ŘǾƛǎƻǊȅ DǊƻǳǇ21≤─Ᵽכ♅ꜗꜟⱵכ♥▫fi◓╩ ⇔⁸ ⌐∕─ ≢─

◖꜡♫►▬ꜟ☻─ ≤ ⌐≈™≡Ɽכ♫♩כ ⅛╠─ ╩ ⇔√⁹↓─Ᵽכ♅

ꜗꜟⱵכ♥▫fi◓│⁸ ─ ╩ ⇔⁸ ─◖ꜝⱲ꜠כ◦ꜛfi─ ╩

╢ ≢╕√≤⌂™ ≤⌂∫√⁹  

  

                                                             
21 PIARC─ Advisory Group│⁸PIARC⅜Ɽכ♫♩כ ⅛╠ ╩ ⇔⁸ ╢↑⅔⌐כ♃◒☿ ⌐≈™≡ ⇔

√╡ ─ ⌐ ↑√Ɫ▬꜠ⱬꜟ─ ╩ ⇔√╡∆╢√╘─ⱨ◊כꜝⱶ≢№╢⁹Advisory GroupⱵכ♥▫fi◓│ 2

─Ɑכ☻≢ ↕╣╢⁹  
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3.4: PIARC ◖꜡♫►▫ꜟ☻ ►▼ⱦ♫כ⌐ ⇔√  

 
/ƘǊƛǎǘƻǎ ·ŜƴƻǇƘƻƴǘƻǎ⁸±ŀƭŜƴǘƛƴŀ Dŀƭŀǎǎƻ▬♃ꜞ▪ ─ⱪ꜠♀fi♥כ◦ꜛfi⁸нлнлт

нф tL!w/►▼ⱦ♫כ 

⅛╠►▼ⱦ♫כ⌐ ╩ ∆╢↓≤⌐ ⅎ⁸tL!w/♅כⱶ│ ⱨ◊כꜝ

ⱶ⌐ ≤⇔≡ ⇔⁸tL!w/⅜╕≤╘√ ◖꜡♫►▬ꜟ☻ ─ ⌐≈™≡⁸

≤ ♩Ⱨ♇◒╩ ⇔√⁹ ⅎ┌⁸LwC Dƭƻōŀƭ─ ф /ŀǊƛōōŜŀƴ /ƻƴƎǊŜǎǎ╛IƛƎƘǿŀȅǎ ¦Y

⌐ ⅝⁸ ◖꜡♫►▬ꜟ☻ ♩Ⱨ♇◒╩ ⇔√⁹  

▬ⱬfi♩≢─ ⌐ ⅎ⁸Ɽfi♦Ⱶ♇◒≤∕─ ⌐ ∆╢ ⌂ ⱪ꜡◓ꜝⱶ

⌐╙{ǳaп!ƭƭ⌂≥─◖ꜝⱲ꜠כ◦ꜛfi╩ ∂≡ ⇔√⁹  

⌐⁸ ┼─◖ꜝⱲ꜠כ◦ꜛfi╩ ⇔√╡⁸tL!w/ⱷfiⱣכ⅜ ─►▼Ⱪ

◘▬♩⅛╠∕─ ⌐▪◒☿☻≢⅝╢╟℮⌐⇔√╡⇔√↓≤╙⁸Ɽfi♦Ⱶ♇◒ ─

tL!w/─ ⌐ ∆╢ ╩ ╘╢↓≤⌐ ⇔≡™╢⁹↓╣│⁸Ɽכ♫♩כ ≢ tL!w/─

⌐ ∆╢ ╛ ─ ⅜ ╪∞↓≤⌐ ⅎ⁸Ɽכ♫♩כ ⅜tL!w/─►▼Ⱪ◘▬♩

─◖fi♥fi♠⌐ꜞfi◒⇔√╡ ⇔√╡⇔≡™╢↓≤╙ ⇔≡™╢⁹ 

↕╠⌐ ⌂ ≤⇔≡⁸ ◖꜡♫►▬ꜟ☻⌐ ⇔√◖ꜝⱲ꜠כ◦ꜛfi⌐╟╡⁸ ╛

꜠ⱬꜟ≢─ ╡ ╖╩ ∆╢√╘⌐ ╩ ≢⅝╢tL!w/ⱷfiⱣכ⌐ ╩╙

√╠⇔√≤™℮↓≤≢№╢⁹ 

╙↕╠⌐ ↄ ╩ ╘≡™ↄ ≢№╢⁹ ⅎ┌⁸нлнм н ⌐│ ─

¢w.⅜ ∆╢ ►▼ⱦ♫⌐⁸м ⌐│w9!!!─►▼ⱦ♫כ⌐ ∆╢ ≢№╢⁹ 

↓╣╕≢─ ◖꜡♫►▬ꜟ☻⌐ ∆╢ ⌂ ╡ ╖⅜Ɽכ♫♩כ ⌐⅔↑╢tL!w/─

⌐ ⇔√↓≤│ ™⌂™⁹  
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4. PIARC ◖꜡♫►▬ꜟ☻ ►▼ⱦ♫כ─ⱪ꜡◓ꜝⱶ 

4.1. │∂╘⌐ 

⌐⅔™≡⁸tL!w/ ◖꜡♫►▫ꜟ☻  ꜞ☻ⱳfi☻♅כⱶ│⁸ ─

◖Ⱶꜙ♬♥▫─ ≢ ╩ ∆╢√╘─►▼ⱦ♫כⱪ꜡◓ꜝⱶ╩ ∆╢↓≤

⌐ ╩ ™√⁹  

∕─ ⁸нлнло нр ⅛╠ т нф ─ ⌐ нп ─ ►▼ⱦ♫כ╩ ⇔√

℮∟мт│ ⁸о │ⱨꜝfi☻ ⁸п │☻Ɑ▬fi ≢ ⁹↓─℮∟⁸нлнлт нф

⌐ ⇔√►▼ⱦ♫כ≢│∕╣╕≢⌐ ╠╣√ ≤ ─ ╘ ╩ ╡ →√⁹ 

►▼ⱦ♫כ ≈⅛ⱪfiכ○⅜ ⌐ ⇔⁸ ≢⅝╢╟℮⁸tL!w/≢│ ─

╩ ⇔≡™╢⁹₈↓↓≢ ∆╢ ⅎ ╛ │ ≢№╡⁸ ⅜ ◖꜡
♫►▬ꜟ☻Ɽfi♦Ⱶ♇◒⌐ ⌂ↄ ⌐ ∆╢↓≤╩ ∆╢√╘─╙─≢∆⁹╕√⁸
∏⇔╙tL!w/╕√│∕─ⱷfiⱣכ─ ╩ ∆╙─≢│⌂ↄ⁸ ⌂ ⌐⅔™≡
⅔╟┘ ⌐ ∆╢ ╩ ℮ ⌐ ⌐ ↕╣╢ ⅜№╡╕∆⁹ ─

⌐│ ⌂ ⅜ ╦╣≡™╕∆⅜⁸ ─ ⌐╟╡ ∂√™⅛⌂╢ ╛ ⌐≈™
≡╙ │∕─ ╩ ℮╙─≢│№╡╕∑╪⁹₉ 

►▼ⱦ♫כ≢│ ─ ╩ ⇔√⁹ 

¶ ⌐⅔↑╢ ◖꜡♫►▬ꜟ☻ ─  

¶ ⅜ ⇔≡™╢  

¶ ─№╢ PIARC꜠ ⱳכ♩⌐ ↕╣√ⱬ☻♩ⱪꜝ◒♥▫☻ 

¶ ⁸ITF⁸UITP⌂≥─ ─ ⅛╠⁸ ⁸ ⁸ ⌐☻ⱦכ◘ ∆╢

√⌂ ╩  

≥─►▼ⱦ♫⁸╙≡™⅔⌐כ ⅛╠ ⇔√ ⅜ ⌂ⱪ꜠♀fi♥כ◦ꜛfi╩

™⁸ ─ ╙ ⅎ╠╣√⁹  

↕╠⌐ ⌂ ≤⇔≡⁸►▼ⱦ♫כ≢│ ─ ╛ Ⱡ♇♩꞉כ◒ ⁸

≤ ⁸ ≤ ─ ⁸ ≤ ─ ⌂≥⁸ ◖꜡♫

►▬ꜟ☻ ≢ ⅜ ∂√↕╕↨╕⌂ ⌂▪ⱪ꜡כ♅╛ ⌐≈™≡╙

ↄ ↕╣√⁹╕√⁸ ◖꜡♫►▬ꜟ☻─ ⁸⸗ⱦꜞ♥▫ⱴⱠ☺ⱷfi♩⁸▪◒♥▫

Ⱪ♩ꜝⱬꜟ⸗כ♪ ⁸ ⁸ⱴ▬◒꜡⸗ⱦꜞ♥▫ ⁸꜠☺ꜞ◄fi☻┼─ ⌐≈™≡

╙ ⇔ ╦╣√⁹ ⌐⁸◘ⱪꜝ▬♅▼כfi─ ⅛╠ ⁸ ─ ⅜

∫√ ⌐≈™≡ ∆╢ ⌐╙⌂∫√⁹ 

►▼ⱦ♫כ─ⱦ♦○⁸ⱪ꜠♀fi♥כ◦ꜛfi │∆═≡⁸tL!w/─ ◘▬♩⌐ ↕╣≡

™╢⁹⌂⅔⁸ⱪ꜠♀fi♥כ◦ꜛfi │ ⁸ⱨꜝfi☻ ⁸☻Ɑ▬fi ⌐ ↕╣≡™╢⁹

⇔ↄ│⁸tL!w/─/h±L5πмф wŜǎǇƻƴǎŜⱭכ☺╩ ↕╣√™⁹ ƘǘǘǇǎΥκκǿǿǿΦǇƛŀǊŎΦƻǊƎκŜƴκbŜǿǎπ

!ƎŜƴŘŀπtL!w/κ/ƻǊƻƴŀǾƛǊǳǎπtL!w/πŀƴŘπ/ƻǾƛŘπмфΦ ↓─ ⌂ │∆═≡─ ⌐ ≢ ⇔≡

™╢⁹  

4.2. ►▼ⱦ♫כ─ ≤  

нлнло ⁸ ◖꜡♫►▬ꜟ☻─ ⅜ ⌐כ♃◒☿╢╝╠№⁸⇔ ⅝⌂

╩ ⅎ╢ ⌂ ⌐⌂╢↓≤⅜ ╠⅛⌐⌂╡≈≈№∫√⁹∕↓≢⁸tL!w/ ◖꜡♫►▫

ꜟ☻ ꜞ☻ⱳfi☻♅כⱶ│ ∟⌐⁸ ≤⇔≡Ɽfi♦Ⱶ♇◒─ ⌐╦√

╢ ⌂ ⌐≈™≡ ∆╢√╘─►▼ⱦ♫כꜞ◦כ☼╩ ⇔√⁹►▼ⱦ♫כꜞ◦כ

☼│⁸ ≤ ╩ ⇔⁸ ↄ─ ≢ ⁸ ⁸ ─ ≢ ≤↕╣╢ ⅛≈

⌂ ⅔╟┘ ─ ⌐ ≈ ─ ╩ ⅝ ∆↓≤╩ ≤⇔≡™√⁹  

⌂ ╡ ↄ─ ╩ ה ∆╢√╘⁸ ⅛╠ ─ ╩ ╘≡™√⁹ 

https://www.piarc.org/en/News-Agenda-PIARC/Coronavirus-PIARC-and-Covid-19
https://www.piarc.org/en/News-Agenda-PIARC/Coronavirus-PIARC-and-Covid-19
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¶ ►▼ⱦ♫כ│ PIARC─ ⁸ⱨꜝfi☻ ⁸☻Ɑ▬fi ─™∏╣⅛≢

∆╢⁹ 

¶ ►▼ⱦ♫כ─ⱦ♦○│ PIARC─ ◖꜡♫►▬ꜟ☻ Ɑכ☺≤ YouTube♅ꜗfiⱠꜟ

⌐▪♇ⱪ꜡⁸⇔♪כ ≢ ≢⅝╢╟℮⌐∆╢⁹ 

¶ ►▼ⱦ♫כ ⌐⁸∆═≡─ⱪ꜠♀fi♥כ◦ꜛfi╩ ⇔⁸ ⁸ⱨꜝfi☻ ⁸☻

Ɑ▬fi ≢ ≢⅝╢╟℮⌐∆╢⁹ 

►▼ⱦ♫כ─ ╕⅛⌂ⱨ◊כⱴ♇♩│ ─╟℮⌐ ╘╠╣≡⅔╡⁸↓╣╕≢╙ ⌡↓

─╟℮⌐ ╦╣≡⅝√⁹ 

¶ │∂╘⌐⁸ ╕√│ⱨꜝfi☻ ─►▼ⱦ♫כ≢│ Patrick Malléjacq PIARC General 

Secretariat ⅜⁸☻Ɑ▬fi ─►▼ⱦ♫כ≢│ Miguel Caso Florez PIARC Technical 

Director ╕√│ Marina Domingo PIARC Communications Manager⅜ PIARC⁸PIARC 

COVID-19 Response Team⁸ ⌂ ⅎ ╛◖fi☿ⱪ♩⌐≈™≡ ⇔√⁹ 

¶ ™≡ⱪ꜠♀fi♥כ◦ꜛfi 3≈╕√│ 4≈ ╩∕─ ─ ⅜ ℮⁹ 

¶ ⌐ ─ ╩ ↑╢⁹ │⁸ ─►▼ⱦ♫כ≢│ Christos Xenophontos

⁸TC 1.1 Chair)⁸ⱨꜝfi☻ ─►▼ⱦ♫כ≢│ Valentina Galasso▬♃ꜞ▪⁸TC 

2.4 Chair ╕√│ Robin Sébille PIARC Deputy Secretary General⁸☻Ɑ▬fi ─►▼ⱦ

│≢כ♫ Verónica Espejel PIARC ST1 Technical Advisor⅜ ⇔√⁹ 

4.3. ►▼ⱦ♫כ─  

о ⅛╠т ⌐⅛↑≡ ⇔√►▼ⱦ♫כ│ ─о ⌐ ↕╣╢⁹  

¶ ◖꜡♫►▬ꜟ☻─↕╕↨╕⌂ ≤ ⌐≈™≡ ╕√│ ⅜ ☿

כ♃◒ ─ ⅛╠ ⇔√ ⌐ⱴכ♥─ ╩ ≡√►▼ⱦ♫⁹כ 

¶ ◖꜡♫►▬ꜟ☻⌐ ⇔≡ ⇔√ ╩ ≈⁸№╢™│ ⇔√ ─ ⅜

™ↄ≈⅛─ ─ ⅛╠ ⇔√ ⌐ⱴכ♥─ ╩ ≡√►▼ⱦ♫⁹כ 

¶ ◖꜡♫►▬ꜟ☻⌐╟╢ ─℮∟⁸ ⁸ ⸗ⱦꜞ♥▫⌂≥ ⌐ⱴכ♥

ⱴכ♥√∫ ►▼ⱦ♫⁹כ 

☿♇◦ꜛfi≤⌂╢ но►▼ⱦ♫כ│т нф⌐ ↕╣⁸∕╣╕≢⌐ ╠╣√

≤ ─ ╩ ⌐ ⇔√⁹ 

♩Ⱨ♇◒⁸ ⁸ ⌂≥ ►▼ⱦ♫כ─ ⌐≈™≡│⁸ .⌐ ─ ≢

⇔√⁹ 

¶ 3 25 4 8 ─ 4☿Ⱶ♫כ 

¶ 4 15 4 30 ─ 6☿Ⱶ♫כ  

╩ⱴכ♥ ¶ ⌐⇔√ 5 ─ 5☿Ⱶ♫כ  

¶ 6 7 ─ 8☿Ⱶ♫⁹℮כ∟ 4≈│ ╩ⱴכ♥ ≤⇔⁸ ─ 1≈│∕╣╕

≢⌐ ╠╣√ ≤ ─ ⌐≈™≡ ╣√⁹ 

⌂⅔⁸►▼ⱦ♫כⱪ꜡◓ꜝⱶ│ нлнлмл ⌐ ⇔≡⅔╡⁸нлнм╙ ∆╢

≤⌂∫≡™╢⁹↓╣╠─►▼ⱦ♫כ≢ ╡ →√♩Ⱨ♇◒⁸ ⁸ ⌐≈™≡│⁸ ∫≡

.ǳƭƭŜǘƛƴ bƻǘŜ⌂≥⌐ ∆╢⁹  
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4.4. ►▼ⱦ♫כ─ ⁸ ≤  

нлнло т ⌐ ⌐ ↑≡ ⇔√но─►▼ⱦ♫כ─ ╩ пΦм⌐╕≤╘√⁹ 

пΦмΥ tL!w/ ◖꜡♫►▬ꜟ☻ ►▼ⱦ♫כ ─╕≤╘ 

 
±ŀƭŜƴǘƛƴŀ Dŀƭŀǎǎƻ/h±L5πмф wŜǎǇƻƴǎŜ ¢ŜŀƳ 

↓↓≢╕≤╘√╟℮⌐⁸ ─ ≤⌂╢фп◌ ⅛╠нΣлллↄ─ ⅜но─►▼ⱦ

⌐כ♫ ™√∞™√⁹ млл⅜ ⇔⁸ ╛ ╩ ⇔√⁹ ≤ ─

│рл ⌐ ┬⁹ 

═ ─℮∟⁸п ⌐м ⅜ ∞∫√⁹ ⌐∆╢≤ │о ⌐м ⌐

∆╢⁹►▼ⱦ♫כ┼─ ⅜ ⅛∫√ р◌ │⁸ ⁸▬♃ꜞ▪⁸ⱨꜝfi☻⁸

⁸☻Ɑ▬fi≢№∫√⁹ 

⌐ ╢≤ ─ ⅜ ╙ ↄ⁸↓─ ─ ⌐⅔↑╢ ◖꜡♫►▬ꜟ☻─

⅜ ╙ ∞∫√↓≤⅜ ↕╣≡™╢≤ ╦╣╢⁹►▼ⱦ♫כ⌐ ⇔√ ╙
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≤▪ⱨꜞ◌─ ⅜ ▪ⱷꜞ◌⁸▪☺▪⁸○כ☻♩ꜝꜞ▪─ ╩ ∫√⁹  

─ ╩ ╢≤⁸ ≢│▬♃ꜞ▪⁸ⱨꜝfi☻⁸ ⁸☻Ɑ▬fi⅜⁸ ▪ⱷꜞ◌

≢│ ⁸ⱷ◐◦◖⁸▪ꜟ♀fi♅fi⁸◌♫♄⅜ ─ ↕╩ ∆ ≤⌂∫√⁹▪ⱨꜞ◌

≢│ ─ ⅜ ↄ ↑╠╣√⁹ 

►▼ⱦ♫כ⌐ ⅛╠ ⅜№╡⁸∆┌╠⇔™ ⅛╠ №╢ ⅜ ↕╣√↓

≤╩ ↑≡⁸ꜞ☻ⱳfi☻♅כⱶ│tL!w/ ⱷfiⱣכ≤ ⇔≡⁸ ╙⅜ ≢▪◒☿☻≢

⅝╢ ◖꜡♫►▬ꜟ☻ ►▼ⱩⱭכ☺╩ ⇔≡™╢⁹ 
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5. ⌐⅔↑╢Ɽfi♦Ⱶ♇◒─  

─╟℮⌐tL!w/ ◖꜡♫►▬ꜟ☻ ►▼ⱦ♫כⱪ꜡◓ꜝⱶ│⁸ ה ☿◒♃

╢↑⅔⌐כ ◖꜡♫►▬ꜟ☻─ ≤ ⌐≈™≡ ⌂ ≤ ─◄ⱦ♦fi☻╩ ⅝

∆↓≤⌐ ⇔√⁹ ≢│⁸∕↓≢ ╠╣√ ⌂ ╩ ─у◌♥◗ꜞכ⌐ ↑≡ ∆

╢⁹ 

¶ ⌂ ≤  

ה ¶ ╢↑⅔⌐כ♃◒☿  

─כ◙כꜚ≥ ¶ ≤  

¶ ≤ⱦ☺Ⱡ☻ ─   

¶ ┼─   

─≤⌂כ♃◒☿ ¶ ┼─   

─≥כ♄ꜟⱱ◒כ♥☻╛כ◙כꜚ ¶   

¶ ⁸꜡♇◒♄►fi ⌐⅔↑╢ ⌂◄ⱦ♦fi☻ 

↓↓≢ ∆╢◄ⱦ♦fi☻⌐≈™≡│⁸нлнло ⅛╠ т ⌐⅛↑≡ ↕╣√Ɽfi

♦Ⱶ♇◒⌐ ∆╢►▼ⱦ♫כ⌐ ≠™≡ ╠╣√ ─₈☻♫♇ⱪ◦ꜛ♇♩₉≢№╢↓≤⌐

╘≡ ↕╣√™⁹ ⌐⅔™≡⁸ ◖꜡♫►▬ꜟ☻⌐╟╢ ╛꜡☺☻♥▫

◒☻⁸ ┼─ │ ≢ ⇔≡⅔╡⁸꜠ⱳכ♩≢ ∆╢ ⌐⅔↑╢

≤─ ≤ ─ ⅜№╢≤ ╦╣╢⁹ ∆╢⌐№√╡⁸ √╢ ↑⁸

─₈ⱬ☻♩₉ⱪꜝ◒♥▫☻─ ─ ⁸ ⌂ ⌐ ↑√▪♪Ᵽ▬☻╩ ∆

╢⌐│⁸№╠╝╢◄ⱦ♦fi☻╩ ⌐ ∆╢ ⅜№╢⁹ 

tL!w/ ◖꜡♫►▬ꜟ☻ ꜞ☻ⱳfi☻♅כⱶ│ нлнм⌐╙ ╛꜠ⱳכ♩ ╩

∂⁸↕╠⌂╢◄ⱦ♦fi☻─ ≤ ╩ ∫≡™ↄ ≢№╢⁹ 
 

5.1. ⌂ ≤  

нлнло ⅛╠ ╕∫√Ɽfi♦Ⱶ♇◒ ⌐⅔↑╢ ─ ⌂ │⁸Ɽfi♦Ⱶ

♇◒⌐ ⅛╠ ⅝ ™⁸ ╩ ∆╢↓≤≢№∫√⁹∕℮⇔√ ⌐№∫≡⁸

⌂ ꜠ⱬꜟ─ ╛ ─ ⁸ ה ⌐ ↑√ ™ ≢─ ╟

╡╙⁸ ⅜ ↕╣√⁹ 

─⸗ⱦꜞ♥▫╛ ╩ ∆╢꜡♇◒♄►fi│⁸ ⌐ ─ ⌂

╩ ™⁸ ⌐ ╛ ┼─ ⅜ ™ ⌐ ⅝⌂♄ⱷכ☺╩ ⅎ√⁹ ╛

╙ ⇔⁸ ─ ⌐╙∕╣⅜ ╣≡™╢ н ⁹ ⁸ ⌐ ∫

≡ ╛ κ ⁸ ⁸ ╙ ⇔√√╘⁸ ⌐≤∫≡│

⅛╠ ™╠╣√ ⅛╠─⁸≈⅛─╕─ ≤⌂∫≡™╢⁹ ◖꜡♫►▬ꜟ☻

⅛╠ ╠╣√ ⌂ ⅜ ╩ ⇔⁸ ≢│⌂ↄ ─

╩ ↕╣╢╟℮⌐⌂∫√√╘⁸ ≤ │↕╠⌐ ╩ ∫≡™╢⁹ 

Ɽfi♦Ⱶ♇◒╩ ∆╢ ≢⁸ ╦∏♦☺♃ꜟ ╛ ⇔™♥◒ⱡ꜡☺כ─ ⌐ ↑

√ ╡ ╖⅜ ⌐ ⇔√⁹ ⅎ┌⁸Ɽfi♦Ⱶ♇◒─⸗♬♃ꜞfi◓╛ ∂ ╘⁸♥꜠

꞉כ◒─ ⁸꜡☺☻♥▫◒☻─ ⁸ ╩ ╖⁸ ╩ ⌂ↄ↕╣≡™╢

─┼☼כ♬─╠⅛ ⌂≥⌐ ↕╣╢╟℮⌐⌂∫√⁹ 

⌐ ≡⁸Ɽfi♦Ⱶ♇◒ ≢│ ─ ⅜ ⁸ ⁸◖Ⱶꜙ♬♥▫⌐ ↑

≡ ה ↕╣√⁹  

  



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
по 
 

рΦмΥ tL!w/ⱷfiⱣכ ⌐⅔↑╢ ◖꜡♫►▬ꜟ ☻Ɽfi♦Ⱶ♇◒─  

 
Wǳŀƴ 9ǎǘŜōŀƴ Dƛƭ /ƘŀǾŀǊǊƝŀ◖꜡fiⱦ▪ ─ⱪ꜠♀fi♥כ◦ꜛfi⁸нлнлс мл tL!w/►▼ⱦ

 כ♫

⁸ ─  

¶ ⅜ ⇔√ ╕√│ ─ ⁸ ⁸ ⁸ ⌂≥ │⁸

⌂ ⁸ ⁸ ⁸ ╩ ⌐ ⅎ≡ ⌐ ⌂ ⅜≢⅝╢╟℮⌐

∆╢╙─≢№╡⁸∕─ ⁸ ⁸ │ ↔≤⌐ ⌂╢⁹ 

¶ ─√╘─↕╕↨╕⌂ ⁸ ⁸ ─ ⁸ ╕√│ ⌐

╟╢ ⁸ כ♃◒☿⁸ ╩ ↕∑╢√╘─ ╖ ╡⁸ ─ ⁸

⁸ ─ ⁹ 

¶ ─ ⁸ ⁸ ─ ⁸ ⅛≈ ⌂ ╢↑⅔⌐כ♃◒☿

─ ╩ ≤⇔√ ─ ╩☻ⱦכ◘ ⌐ ∆╢√╘⁸ ⅛╡╛∆ↄ

⇔√ ╛ ╩ ≢⅝╢╟℮ ⌐ ↑⁹ 

ה ¶ ─כ♃◒☿ ⌐⅔™≡│⁸ ─ ⌐ ⇔≡ ╛ ╩

℮ ≢◄♇☿fi◦ꜗꜟ꞉כ◌כ╛ ─ ─☻ⱦכ◘⁸ ה ╩ ⇔⁸

╛ ╩ ⅎ╢√╘⌐ ⌂ ─ ╙ ╕╣╢⁹ 

¶ ─ ≢│ ╟╡╙ ꜠ⱬꜟ─ ╛ ⁸

⌂≥ ⅜ ⌂ ╛ ⁸ ╩ ⇔≡™√⅜⁸Ɽfi♦Ⱶ♇◒ ─√╘⌐∕℮

⇔√ ╩ ─ ─ ╛ ─╙≤≢ ┌⇔┌⇔╙☻כ◔√⇔ ↑╠╣

√⁹ 

꜡♇◒♄►fi≤  

¶ ╛ ─ ⁸ ⁸ ה ⁸ ╩│∂╘≤∆╢

▬fiⱨꜝ─ ⌂≥╩ ↄ ─ ╙⇔ↄ│ ꜡♇◒♄►fi⁹ 

¶ ⁸ ⁸ ╩ ⁸ ⁸ ꜠ⱬꜟ≢ ⁹ 

¶ ⁸ ⁸ ⁸ ⁸ fiꜛ◦כ◄ꜞ◒꜠⁸ ⁸▬ⱬ

fi♩⁸ ─ κ ⁸ ┼─↕╕↨╕⌂ ⁹ 

 



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
пп 
 

◖꜡♫►▬ꜟ☻─ ∂ ╘⁸  

¶ ─ ≤ ⁸ ⅛╠ ╩ ╢ ⌂≥⁸ ⌂Ᵽ▬○☿כⱨ♥▫ⱪ꜡♩

◖ꜟ≤ ─ fi☻⁸♃☻▫♦ꜟꜗ◦כ♁⁹ ⁸ ⌂ ≤ ⁸

─ ⌂≥╙ ╕╣╢⁹ 

¶ ─ ╛ ─ √∞⇔ ⁸ ⁸꜡☺☻♥▫◒☻⁸∕─

╩כ◌כfi◦ꜗꜟ꞉☿♇◄╢↑⅔⌐כ♃◒☿ ↄ ⁹ 

¶ ─√╘─ ─ ⁸ ⌂ ≤ ─☻ⱦכ◘ м ⁸ ↄ

─ ≢↓℮⇔√ ⅜ ⌐ ⇔√≤─◄ⱦ♦fi☻⅜№╢ ⁹ 

¶ ⌐ ╩ κ ⇔⁸ ╩ о≈─ /╩ ∆╢

⌂≥ ⁹ 

¶ ─ ™   

¶ ⅜ ╕╢  

¶ ≢ ╛ ╩∆╢  

рΦнΥ ◖꜡♫►▬ꜟ☻ ─√╘─о≈─₈ ₉  

 

 ─ⱪ꜠♀fi♥כ◦ꜛfi⁸нлнлп нф tL!w/►▼ⱦ♫כ 

¶ ─ ⌐ ∆╢ │ ∞⅜⁸Ᵽ☻≤ ╩ ↑╢╟℮ ⅜

∆╢ │ ↄ⁸◘כⱦ☻ ╩ ∆╢ ╙ ╠╣√⁹ ─ ╛ ה

─ │ ↄ ↕╣≡™╢⁹ 



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
пр 
 

t!⁸ה!} ¶ Ⱶ♫ꜟ⁸כ♃ κⱣ☻ ⁸±a{⁸ ⱷ♦▫▪⁸♁כ◦ꜗꜟⱷ♦

▫▪⁸∕─ ♅ꜗfiⱠꜟ╩ ∂≡ ─ ╩ ⅎ╢╟℮ ╩ ∆⁹ 

¶ ⇔™♥◒ⱡ꜡☺כ⅜Ɽfi♦Ⱶ♇◒─ ∂ ה╘ ⌐ ⌂ ╩ √∆≤™℮

⌂ ⁹ 

рΦоΥ ◖꜡♫►▬ꜟ☻ Ɽfi♦Ⱶ♇◒ ⌐▬ⱡⱬכ◦ꜛfi⅜ √∆

 

 
{ŀǾŜǊƛƻ tŀƭŎƘŜǘǘƛ▬♃ꜞ▪ ─ⱪ꜠♀fi♥כ◦ꜛfi⁸нлнлп м tL!w/►▼ⱦ♫כ 

⁸ ╩ ∆╢√╘─  

¶ ⁸ ⁸ ⁸ ⁸ ⁸▬fi♃כⱠ♇♩⌂≥ ⌐ ╛☻ⱦכ◘─

─ ה ╩ ∆╢√╘─ ⁹ 

¶ ↄ≢ ⌐ ⇔⌂↑╣┌⌂╠⌂™ │ ⇔≡○fiꜝ▬fi≢╛╡≤╡∆╢ⱪ

꜡☿☻╛◦☻♥ⱶ╩ ∆╢⅛⁸ ╩ ╩☻fi♃☻▫♦ꜟꜗ◦כ♁≈≈⇔

⇔√ ≢ ⁹ 

¶ ↄ─ ♩כ⸗ꜞ╛☻ⱦכ◘♩כ⸗ꜞ⁸│≢ ╩ ∆╢√╘⌐ L/¢

⅜ ⌐ ⇔√⁹ 

¶ ⌂≥─◘ⱪꜝ▬♅▼כfi╩ ⌐ ∆╢√╘⁸ ╛ ╩ ∆╢⌂

≥⌐╟╡⁸ ╩☻ⱦכ◘ ⁹ 

¶ ⌂ ╩ ∆╢√╘⁸ ╩ ⅜☻כ◔√⇔ ™⁹ 

↑─  

¶ ╕√│ ⌂○ⱨ▫☻ ⁸ⱨ꜠♇◒☻♃▬ⱶ ⁸ κ ⅜ ⌐⌂

╡⁸ ╙☻כ◔─ ⇔√⁹ 

¶ ╩ κ ∆╢ ╛ ⅜ ╕╡⁸ ⇔≡ ≢ ≤╛╡ ╡∆

╢ ⅜ ⇔√⁹ 

¶ ꜡♇◒♄►fi─ ≤⌂∫√ ╛꜡♇◒♄►fi ╩ ⌂ↄ↕╣√

─√╘⌐ ⅔╟┘ ⌂ ╩ ⅎ╢√╘─▪♪Ᵽ▬☻⁹ 

¶ ≥℮⇔≡╙ ⌂ ╛ ⅜№╢ ─ ⌐ ╩ ╕√│



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
пс 
 

≢ ⁹ 

¶ Ɽfi♦Ⱶ♇◒ ⌐ ↕╣√ ╛ ╩ ⌂ↄ↕╣√ ┼─

⁹ 

 

Ɽfi♦Ⱶ♇◒⅜ ≤ ⌐ ⅎ╢ ⌂ ╩ ╖⁸ │ ⌂ ╩

⇔⁸ ┼─ ╩ ∫≡™╢⁹ ─ ⅜ ╠╣√ ╙№∫√⁹WƛƳ 

¢ȅƳƻƴ !!{I¢h ⅜п м ─►▼ⱦ♫כ≢ ⇔√─╙∕─ ≢⁸ ⅜

◖꜡♫►▬ꜟ☻─ ╩ ↑≡ п ─ ה ╩ ⇔≡™╢≤

™℮╙─≢№∫√⁹  

tL!w/≢│⁸¢ŜŎƘƴƛŎŀƭ 5ƛǊŜŎǘƻǊ─aƛƎǳŜƭ /ŀǎƻ CƭƻǊŜȊ⅜нлнлп у ─☿Ⱶ♫כ≢

⇔√╟℮⌐₈ ≤∕─ ₉⌐ ╩ ≡╢ ⌐≈™≡╙ ™ ≢ ⌐ ⇔

≡™√⁹ 

Ɽfi♦Ⱶ♇◒ ≢ ⅜ ⇔√ ╩ ⌐ →╢⁹  

ω ⁸ ┘ ┼─ ה ─ ⁸ ─ ⌂≥⁸꜡

♇◒♄►fi ─ ─ ⌐ ╩ ≡√  

ω ─ ╩ ⌐⇔√ ⁸ / ─ ⁸ ─ ╛

─ ⌂≥⁸ ╩ ⅎ╢√╘─   

ω ⌂≥─ ╩ ⅎ╢√╘─   

ω ╘ ╡─ ⁸ ╛ ─   

ω ─ ╛ ─  

ω ─ ╕√│  

ω ⁸ ─ ╩ ⅎ╢√╘─   

─⸗ⱦꜞ♥▫⌐ ∆╢  

¶ ⁸ ⁸ ⌐ ↕╣≡™╢ ─ ⁸ ⁸ ⁸ ─ ─

ה ─ ⁸√∞⇔ ─ ╛◄♇☿fi◦ꜗꜟ꞉כ◌כ─ ה │

ↄ ⁹ 

¶ ⁸ ⁸ ⁸ ⁸ ─ ╩ ⁹ ╩ ↑⁸ ⌂≥┼

─ ⌂ ╩ ⅜№╢ ╩ ↄ  

¶ ─√╘─ ⅜☻ⱦכ◘≥ ⌐ ⇔≡™╢↓≤╩ ∆╢√╘⁸ ⁸

⁸ ⁸ ⁸ ╩ ⌐ ⌂ ╩ ∆╢ ⁸ ⁸∕─

─ ─ ⁹ 

¶ ─ ╛ ⌂≥╩ ∆╢ ⌐≈™≡│⁸ ╕√│ ⌐ ⇔≡

⁸ ⌂≥─ ╩ ∆╢ ╙№∫√⁹ 

 

  



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
пт 
 

рΦпΥ ◖꜡♫►▬ꜟ☻Ɽfi♦Ⱶ♇◒ ─ ≤ ╩ ≤⇔√

  

 
9ǊƴŜǎǘƻ .ŀǊǊŜǊŀ♅ꜞ ─ⱪ꜠♀fi♥כ◦ꜛfi⁸нлнлп т ─tL!w/►▼ⱦ♫כ 

ה .5.2 ╢↑⅔⌐כ♃◒☿  

₈ ⌐╟╢≤⁸нлнл─ D5t │млл⌐м ─ ≤╙™ⅎ╢ⱴ▬

♫☻рΦн҈≤ ↕╣≡™╢⁹ ה ⌂≥≢│нлмф≢ⱴ▬♫☻т у ⌐⌂╢≤ ╠

╣≡™╢⁹ ─ ≤☻Ⱨ⁸│≡∫╟⌐♪כ◖꜡♫ ─ │ ⁸№╢™│

нлол⌐╕≢ ┬ ⅜№╢₉ hǎŎŀǊ ŘŜ .ǳŜƴ⁸ tL!w/ tǊŜǎƛŘŜƴǘ⁸т нф ─☿Ⱶ

≡⌐כ♫ ⁹  

▬fiⱨꜝ⅔╟┘◘כⱦ☻─ │ כ♃◒☿ ≢ ⌂ ╩ ∫≡™╢⁹

⇔√⅜∫≡⁸ ─ ⌐╟╢ ≤ ⌐כ♃◒☿ ∆╢ ⌐╟╢ ⌐

⅝⌂ √╡⅜ ╠╣╢─╙ │⌂™ ⁹  

рΦрΥ ◖꜡♫►▬ꜟ☻⌐ ∆╢ ≤ ה ─כ♃◒☿ ─ ™  

 
WƻǎŞ aŀƴǳŜƭ .ƭŀƴŎƻ {ŜƎŀǊǊŀ☻Ɑ▬fi ─ⱪ꜠♀fi♥כ◦ꜛfi⁸нлнлт нф ─tL!w/►▼ⱦ

 כ♫



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
пу 
 

►▼ⱦ♫כⱪ꜡◓ꜝⱶ≢ ↕╣√◄ⱦ♦fi☻╩ ⌐⁸ ה ◒♇Ɽfi♦Ⱶ─כ♃◒☿

⌐⅔↑╢о≈─ ╩ ∆⁹ н ≢ ⇔√ π π ⱨ꜠כⱶ꞉כ◒⌐ ⌡

∫≡™╢≤ ⅎ╢⁹  

м ⌐⅔↑╢ ─ ⌂ │⁸ Ⱡ♇♩꞉כ◒─ ≤ ─☻ⱦכ◘ה

⌂ ─ ∞∫√⅜⁸ ₁≤ ∆╢ ≢ ⅜ ⇔™ ╙ ⅛∫√⁹∕

─ ≢│⁸ ─ ⅜ ⌂ ה☻ⱦכ◘ ╩ ⇔≈≈⁸ ─ ה

⁸ ↑⁸◖fi☿♇◦ꜛfi ╛ ⁸◘ⱪꜝ▬♅▼כfi╛

┼─ ⌐≈™≡│ ─ ≢ ╪∞⁹ 

н ⌐ⱴꜟ₉כⱡכꜙ♬₈│≢ ↑≡∆═≡─ ╩ ₁⌐ ∆╢↓≤⌐ ⅜ ⅛

╣╢⁹ ─ⱦ☺ꜛfi⁸ ⁸ ⅜ √⌂ ⌐ ≢⅝╢⅛≥℮⅛

╘≡ ↕╣╢⁹ ╛ ─ ╙ ≢№╢⁹  

о ≢│ ⌐ ⌂ ≢⁸↕╕↨╕⌂◦♫ꜞ○─ ⁸ ⌂ ⱦ☺ꜛfi─

⁸ ⌂ ─ ה ╩ ∆╢⁹≥─╟℮⌂ ⌐⌂∫≡╙ ╩ ╖ ∆↓

≤─≢⅝╢꜠☺ꜞ◄fi♩⌂ ╩ ∆╢─⅜ ≢№╢⁹ 

рΦсΥ ─ ◖꜡♫►▬ꜟ☻  

 
WƻǎŞ aŀƴǳŜƭ .ƭŀƴŎƻ {ŜƎŀǊǊŀ☻Ɑ▬fi ─ⱪ꜠♀fi♥כ◦ꜛfi⁸нлнлт нф ─tL!w/►▼ⱦ

 כ♫

⌐ →√ ≢ ⌂ ≤⌂╢─│₈ ₉⁸₈ ₉⁸₈ ₉─о≈≢№

╢⁹ 

│☻ⱦכ◘ ¶ ─ ⁸ ╛ ⱦ☻┼─▪◒☿☻⁸כ◘ ╛ ─

╩ ∆╢√╘⌐ ≢№╢≤↕╣≡™╢⁹⇔√⅜∫≡ │ ⌡ ⇔⁸

│ ⌐ ⇔√⁹ 

¶ Ɽfi♦Ⱶ♇◒─ ≢ ₁⌂ ─ ⁸꜡♇◒♄►fi⁸ ⁸

─ ╛ ≢─ ↕╣√↓≤⌐╟╡⁸ ⅜ ⌐ ⇔√⁹

꜠ⱳכ♩─ ≢ ═≡™╢╟℮⌐⁸Ɽfi♦Ⱶ♇◒ ⌐⅔↑╢

≢ фл҈⁸ ≢ сл҈⌐ ⇔⁸∕─ ─ ⌐⅔™≡╙Ɽfi♦Ⱶ♇◒ ─꜠

ⱬꜟ⌐│ ∫≡™⌂™⁹ 

¶ ⁸ ─ ≢⁸ ╛ ●☻ ⁸ ─ ⌂≥ ╛



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
пф 
 

≢ ╕⇔™ ╙ ∂≡™╢⁹ ╙ ╩ ∑≡™╢⅜⁸ ─

∫√ ⌐⅔↑╢ ⌂ ╛☻Ⱨכ♪ ⅜ ⇔≡™╢√╘⁸ ⌂ ≢

│⌂™⁹ 

¶ Ɽfi♦Ⱶ♇◒─ ≢ ╩ ∆╢↓≤⌐ ⅜ ⅜╡⁸ ⅜Ᵽ☻╛

─ ╩ ↑╢╟℮ ⇔√↓≤≢∕─ ⅜ ↕╣√ ╙№∫√⁹∕─√╘

⅜ ⌐ ⅎ√⅜⁸ ⌂ ⅜ ⇔≡™╢─≢ ─

⌐ │⌂™⁹ 

─☻ⱦכ◘ ¶ ─ ╖⌐⅔™≡⁸ ╛ ╩ ∆═⅝⅛≥℮

⅛⌐≈™≡│↕╕↨╕⌂ ⅜№∫√⁹ ⌂ ≤⇔≡│⁸ ⅜№╢╙─

─⁸Ɽfi♦Ⱶ♇◒⅜ ╙ ⌂ ⌐⅔™≡│∕℮⇔√ ─ ╛ ─ ⅜

╠╣√22⁹  

─ ≤ ─ ≤◖☻♩ 

ↄ─ ≢│⁸ ─ ─ │ ╕√│ ⌐ ≤ ⌐

⇔≡™╢⁹ ⅜ ⌂ↄ⌂╣┌ ⌐⌂╡⁸ ─ ╛ ─ κ ╩

╗⁹ ≤⇔≡│ ⅜ →╠╣╢⁹  

¶ ─ ⌂≥  

¶ ⌂ ╛ ⌂≥  

¶ ◖fi☿♇◦ꜛfi ⅛╠─  

¶ ⌂ ⌐ ╩☻ⱦכ◘  

◖☻♩│⁸ ⌐ ∆╢ │╦∏⅛≢№╢√╘⁸ ⅝ↄ ∆╢╙─≢│

⌂™⁹⇔√⅜∫≡⁸Ɽfi♦Ⱶ♇◒ ─╟℮⌂ ─ ⇔™ ⅜ ∆╢≤◖☻♩

─ ⅜ ⌐ ⇔ↄ⌂╢⁹∕─ ≢⁸ ─ │◖꜡♫ ⁸ ─╟℮⌐

╘≡ ⌂ ⅛≈◖☻♩─⅛⅛╢ ⌐ ↄ ⇔√⁹ 

¶ ☻ⱴכ♩⌂ ┼─ ⌐╟╢ ⌂ ─ ⁹ 

¶ ─ ─ ∕╣⌐ ™⁸ ╛◦ⱨ♩⁸◘כⱦ☻─ ⅜ ≤⌂

∫√ ⁹ 

¶ Ɽ♩꜡כꜟ╛ ─ ╩ ℮ ╛ ─ ⁹ 

¶ ↑ ⁸ ⁸ ☻ⱦכ◘⁸ ─ ⁹ 

¶ ╩ ⅎ╢√╘─ ─ ⁹ 

↓℮™∫√ ⅜ ∆╢─│ │ ─ ≢ ∆╢ ⁸Ɽfi♦Ⱶ♇◒ ⌐ ⌂

⅜ ⅝ↄ ⌂╦╣√ ⅜ ™≤™℮ ≤⁸ ─ ╩ ╡ ∆⌐│

╩⅛↑≡ ₁⌐ ⅜ ⇔⁸ ◖☻♩⅜ ∆╢─╩ ≈⇔⅛⌂™≤™℮

≢№╢⁹  

─ ≤ ─  

─ ⁸ ⁸ ⅜ │☻כ◔√╣↕ ↄ⁸ ₁⌐⇔≡◖꜡♫ ╩ ↑

≡ ⌂ ⅜⌂↕╣≡™╢⁹∕℮⇔√ ⌐≈™≡│⁸ ⌂ ⅝─ ≢⁸ ╘≡

╕√│ ⌂ ⅜ ⌐⌂╢≤ ╦╣╢⁹  

ⅎ┌⁸○כ☻♩ꜝꜞ▪≢│ ╘≡ ⌐ ╩ ⇔⁸ ∆╢ ⌐ ⇔≡

╩ ⇔√⁹ ⌐│ ≤ ╩ ∆╢⌂≥⁸ ⌐⅔↑╢ │ ⌐

≈⌂⅜╢ ⌐⅔↑╢ ╩ ⅝⁸ ⌐╙ ⅜ ∂√⁹ ⌐≈™≡╙ ₁⌐

≤ ─ ≤⌂∫≡™∫√⁹ ≢⁸ ─ ◌כⱦ☻⁸◄♇☿fi◦ꜗꜟ꞉כ◘╛

                                                             
22 ⌐│⁸ ⌐│ ⅜№╢√╘⌐ ⌂ ╩ ↓⇔⅛⌡⌂™ ≢ ⅜ ⇔≡™╢ ╩ ⇔⁸

╩ ╙☻כ◔℮ ↑╠╣√⁹ 



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
рл 
 

─כ ⌐≈™≡│ ⅜ ╠╣⁸ ─ ≢│ ╛ ⅜ ↕╣≡™╢♩ꜝ

♇◒ ↑⌐ ╩fiכ꜠ ⇔√╡ ⱪ꜡☿☻╩ ⇔√╡∆╢ ╙№∫√⁹  

╕√│♥꜠꞉כ◒ ⅜ ⌐ ╕∫√↓≤≢⁸○ⱨ▫☻─ ⅝╛ ה

─ ╩ ™≢ ∆╢ ⅜ ∂≡™╢⁹♦☺♃ꜟ ─☻ⱦכ◘ꜟ♃☺♦╛

╩ ה ∆╢ ─ ⅜ ╘╠╣≡™╢⁹♥꜠꞉כ◒─ ⌐╟╡⁸◘▬

Ᵽכ☿◐ꜙꜞ♥▫⌐ ∆╢ꜞ☻◒╙ ∟ ⅜∫≡™╢⁹ ⌐ ⌂ ≢│⁸

⌐⌂╡∆╕⇔√◖Ⱶꜙ♬◔כ◦ꜛfi ⱨ▫♇◦fi◓⌂≥ ╛◖fiⱧꜙכ♦─כ♃כ♃

⌂≥╩ ⇔™◘▬Ᵽכ ⅜ ⌐⌂∫≡™╢⁹ 

ↄ─ ⌐⅔™≡⁸☿◐ꜙꜞ♥▫ ─ ╛ ╩ ∂⁸ ─ ┼─

⌂ ╩ ╢↓≤─ ⅜ ╠⅛⌐⌂∫≡™╢⁹ ⌂ ─ ≤⇔≡│⁸

─ ╩ ∫√╡ ⌐ ⁸ ╩ √⌐ ⇔√╡∆╢⌂≥─

⅜ →╠╣╢⁹ 

⌐ ─ ≢◖fi☿♇◦ꜛfi ╩⇔≡™╢ ⌂≥│ⱦ☺Ⱡ☻─ ≤

─ ≤ ─ ─√╘⌐ ⌂ ╩ ╠⌂ↄ≡│⌂╠∏⁸ ⌂ ⅜ ⌂

≤ ⅎ╢⁹ 

─כ◙כꜚ≥ .5.3 ≤  

─ ⅜ ⌐ ⇔√ ─ │⁸ ─ ≤ ╩ ∆╢ ≢

№∫√⁹ ⅎ┌⁸ ╛ ╩ ∆↓≤≢ ⌐™╢ ─ ╩ ◙כꜚ⁸╡√∫

≥כ ∆╢↓≤╩ κ ⇔√╡⁸ ╩ ⇔√╡⁸ ꜞ☻◒─ ╛⸗

♬♃ꜞfi◓╩ ∫√╡⇔√⁹  

⇔√⅜∫≡⁸Ɽfi♦Ⱶ♇◒ │№╠╝╢ ⌐≤∫≡ ─כ◙כꜚ≥ ≤

⅜⁸ ─ ─ ≤ ─ ⁸∆⌂╦∟ⱦ☺Ⱡ☻─ ⌐⅔™≡ ⅛∑⌂™

≤⌂∫√⁹ ⁸ ⌂≥╩ ⇔≡™√₈ ₉─ │⁸ ⅝ↄ ⇔⁸

⌐ ⇔≡ ╩ ∆╢╟℮⌂ ╙ ╕╣╢╟℮⌐⌂∫√⁹↓℮⇔√ │ ╠ↄ

◖꜡♫►▬ꜟ☻ ╙ ─ⱳꜞ◦⁸כ ≤⇔≡ ╢∞╤℮⁹  

─ ╩ ╢√╘⌐⁸↕╕↨╕⌂ ╛ ⅜ √⌐ ↕╣╢╟℮⌐⌂∫√⁹ⱴ☻◒

⌂≥ ─ ⁸ ─ ⌂ ╩ ─◓fi♬כ꜠♩╢∆ ⁸ ⌂

™─ ⁸ ╛ ⌂ ─ ⌂≥⅜↓╣⌐ ╕╣╢⁹►▼ⱦ♫כ≢ ↕╣√

╩ ╕ⅎ⁸ ╩ ⌐╕≤╘√⁹  

 

  



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
рм 
 

рΦтΥ ◖꜡♫ ⌐⅔↑╢ ─ ≤   

 
!ƴŘǊŜŀ tŜǊƛǎⱤꜝ◓▪▬ ─ⱪ꜠♀fi♥כ◦ꜛfi⁸нлнлп т tL!w/►▼ⱦ♫כ 

○ⱨ▫☻ ─  

¶ ⱦ☺Ⱡ☻⌐ ⌂ №╢™│ ⌐™╢ ─ ≤ ⅜ ≤↕

╣√⁹☿◐ꜙꜞ♥▫ ─ ⌂≥─ ⌐ ⅎ⁸☿◐ꜙꜞ♥▫╛L/¢⁸

─ ⅜↓─ ⌐ ╕╣╢⁹ 

¶ ○ⱨ▫☻ ─ ╩ ⅞⁸♥꜠꞉כ◒╩ ∆╢√╘─ⱳꜞ◦כ╛ ╩ ╕

√│ ⇔√√╘⁸ ⌐ ⇔√ ⅜ сл҈тл⌐ ╙☻כ◔√⇔ ╠

╣√⁹ 

¶ ╕√⁸ⱡכ♩t/⌂≥─ ╩ ⌐∆╢√╘─ ≤○ⱨ▫☻ ─Ⱡ♇♩꞉כ◒

┼─▪◒☿☻╙ ⅜╢№╙☻כ◔√⇔ ⌐ ─ ╩ ∆╢╟℮ כ◔╢╘

☻⅜ ∞∫√⁹∕─ ≢╙ ⅜↓─ ╩ ╖≡ ≤⇔≡ ↑ ╣

╢─⅜ ≢№∫√⁹ 

¶ ꜡♇◒♄►fi ╙ ⇔≡™√⁸№╢™│꜡♇◒♄►fi ⌐ ⇔√○ⱨ

▫☻╛ ≢│ ≤ ⅜ ↕╣╢╟℮⌐⌂∫√⁹♦☻◒ ─ ╩ ↄ ╢⁸

⌐ ╩ ↑╢⌂≥⁸ ─ ꜞ☻◒╩ ⌐ ⅎ╢₈ ◖꜡

♫►▬ꜟ☻ ╖₉○ⱨ▫☻┼─ ╙ ⅜∫√⁹  

¶ ╕√⁸ ꜞ☻◒─ ™ ─ ╙ ╦╣╢╟℮⌐⌂∫√ сл ⁸ ⁸

╩ ⅎ≡™╢ ⌂≥ ⁹ ꜞ☻◒⅜ ™≤ ↕╣√ ⌐≈™≡│⁸

─ ⅜ ™ ╛ ≢─ ⅜ ≤↕╣╢ │ ∆╢╟

℮ ⇔≡™╢⁹≥℮⇔≡╙ ⌐™⌂↑╣┌⌂╠⌂™ ─ │⁸ ╩

∆╢╟℮ ∆⁹ 

¶ ╛◖fi◘ꜟ♃fi♩⌐ ⇔≡│⁸ ─ ╛ ≢─ ⅜ ⁸

↕╣╢⁸╙⇔ↄ│╟╡ ⌐ ↕╣√ꜞ☻◒ ─ ≤⌂∫≡™╢⁹ 

⌐ ∆╢  

⌐כ◙כꜚ ∆╢ ─ ╛⁸ ≤ ⇔√╡ ⌐ ⇔√╡∆╢ ⌐

≈™≡│⁸ ⌂ ⅜ ╠╣≡™╢⁹○ⱨ▫☻ ≢ ↄ ╛ ≢ ∆╢ ╙↓╣

⌐ ╕╣╢⁹∕─ ⁸ ╩ ∆╢⁹ 



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
рн 
 

¶ ⱴ☻◒⁸ ⁸ ─ ⁹ 

Ⱶ♫ꜟ⁸כ♃ ¶ ⌐⅔↑╢ ●▬♪ꜝ▬fi─ ꜠☺⁸Ⱪכ☻≢

ↄ ╙ ⁹ 

¶ ─ ⁸ ⌐ ─ ™ ≢─ ≤ ⌐╟╢ ⁹ 

¶ ∆═⅝ ─ ⌂≥⁸ ─√╘─ ⌂●▬♄fi☻⌐╟╡⁸

─ ─ ╩◘ⱳ⁹♩כ 

─  

¶ ⌐ ∆╢ ⌐≈™≡│⁸ ╛○ⱨ▫☻⁸ ⁸ ─ ╙ ╘⁸

⇔√ ⅜ ↕╣≡™╢⁹ 

¶ ─ ⌐╙⁸ ∆═⅝ ─ ╡ ™ ╛⁸ ⌂ ╡ ╩ ↑≡ ⁸

◄▪◖fi─ ⁸ⱴ☻◒ ─ ⌂≥⁸ ⌂ ⅜ ↕╣≡™╢⁹

╩ ↑╢√╘⌐ ⌐ ╢⌂≥⁸ ─ ╩ ∆ ╙ ↕╣≡™╢⁹ 

¶ ─ ↑ ─ ╛⁸ ╛ ─ ⌐≈™≡│⁸

╛ ⱷכꜟ≢ ⅜ ╣╢╟℮⌐⇔≡⅔⅝⁸⌂╢═ↄ ⌐ ╩ ╪∞╡

⇔√╡⇔⌂ↄ≡╙ ╗╟℮⌐⇔≡™╢⁹╕√⁸ ⌐ ≢─ ⌐ ™⁸

∆╢ ⅜ ⇔√╠◖Ⱶꜙ♬◔כ◦ꜛfi╩ ╢╟℮⌐⇔≡™╢⁹ 

рΦуΥ ─ ↑ ≤∕─ ─√╘─ ≤  

 

aƛŎƘŜƭ 5ŞƳŀǊǊŜ{9CLπCb¢t─ⱪ꜠♀fi♥כ◦ꜛfi⁸нлнлп нф⌐/L/!≤⇔≡tL!w/⌐

≡  

⁸ ⌐ ∆╢   

─≡⇔≥☻ⱦכ◘ ≤ ⌂ ╩ ∆╢↓≤│ ≢№╢⁹∕─ ⁸

─ ╩ ∫≡™╢⁹  

¶ ╩ ╠⇔⁸ ╩ ↑╢⁹ 

¶ ◦ⱨ♩ ה ⌐ ╩ ∆╢⁹ 

¶ ╛ ╩ ⅎ╢ ⁸ ╩ ↑╢ ╛ⱷכꜟ╩ ∆╢ ⁹ 

Å Ԍχὲῴρӗ ᶎ Υ Ộּיρζχ
χ Φσὼ

Å Ψχ⁯πψʺ ỘּיΰΪχ ӗ ├
Ϭ
Å Ψχ ›ʺ ρ Υ ὀ
Å Ϙθψᾤ π ᴂ τ Ӹ ΚϤ
ˢ ʿТжрІπψ Ộּיʺ ḚῬˣ
Å ◕ / ʺὺ /ϱрТжτϜ Ӹ
ÅỘᵦ ψ ḼỘΰΪЕй˔ИрϽϬם☼

1ʽ Ԍχὲῴρӗ ᶎ



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
ро 
 

¶ ─ ≤ ♅▼♇◒╩ ∆╢⁹ 

¶ ─ ⁸ כ꜠ⱪ☻⁸ꜟ▼☺ꜟכ◖ꜟ▪⁸╪↑ ╩ ∆╢⁹ 

¶ ⌂ ╛☻Ɑכ☻⌐≈™≡│ ⌂ ─ ╩ ⌐ ∆╢⁹ 

¶ ⇔™ ⌐≈™≡∆═≡─꜠ⱬꜟ─ ⌐ ⇔≡ ─ ╩ ╢κ ⅎ╢κ

∆╢⁹ 

  

¦L¢t╩│∂╘≤∆╢ ⌐╟∫≡ ↄ ↕╣≡™╢╟℮⌐⁸Ɽfi♦Ⱶ♇◒ ⁸

│ ─ ⅜☻ⱦכ◘⁹╢™≡∫⌂≥ ⌐ ⌐⇔√ ╛⁸ ─

╖─☻ⱦכ◘ ∆╢ ╙№∫√⁹ ⱦ☻⌐⅔™≡│⁸כ◘√⇔⌐≥↓╢∆ ╛

≤ ☻♃♇ⱨ─ ⁸ ─ ⁸ ↑ ─ ⁸ ─ ⌂≥⌐

⅜ ⅛╣√⁹  

≢─ │ ─╟℮⌂╙─⅜ →╠╣╢⁹ 

¶ ●▬♪ꜝ▬fi ─ ⁸ ⁸☻Ɑכ☻ ⁸ ♅▼♇◒≤

⁹ 

¶ ─ ⁸ ─ ≤ ⁹ 

¶ ≤─ ╩ ⌐∆╢√╘⁸ ─ ⁸ⱪꜞⱭ▬♪◌כ♪─ ╩

⇔⁸ ─♦☺♃ꜟ ╩ ∆╢⁹ 

¶ ╛ ╩ ≢fiכꜞ◒☻╛ ∆╢⁸№╢™│ ─ ╩ ↑

╢⁸ ≤ ⅜ ⇔⌂™╟℮⌐∆╢⁹ 

⁸│≢כ◦◒♃ ¶ ⌐ ≢─ ╩ ╘╢⁸╕√│ ∆╢⁹ 

¶ Ⱶ♬Ᵽfi≢│⁸ ╩ ╩☻fi♃☻▫♦ꜟꜗ◦כ♁≡⇔ ╘╢⁹ 

─ ╩⸗♬♃ꜞfi◓∆╢♥◒ⱡ꜡☺כ╩ ⇔√ ╙№∫√⁹ ⅎ┌⁸

♪כ◖ ⅝♦☺♃ꜟⱤ☻╛ ⌐╟╢ ⁸ ⌂≥⅜ ↕╣√⁹  

  



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
рп 
 

рΦфΥ ⅔╟┘ ⌐⅔↑╢ ה  

 
wƛŎŀǊŘƻ ¢ƛŀƎƻ⁸±ŀǎŎƻ DƻƴŎŀƭǾŜǎⱳꜟ♩●ꜟ ─ⱪ꜠♀fi♥כ◦ꜛfi⁸нлнлп нн

tL!w/►▼ⱦ♫כ 

рΦмлΥ ─ ≢ ╠╣√ ◖꜡♫►▬ꜟ☻⸗♬♃ꜞfi◓   

 
²ŀƴƎ Wƛŀƴ⁸нлнлп м tL!w/►▼ⱦ♫כ 

 

│Ɽfi♦Ⱶ♇◒ ≢─◘ⱪꜝ▬♅▼כfi ⌐⅔™≡⁸ ⌐ ⌂ ╩ ∫

≡™╢⁹ │ ⌐ ═⁸ ─ │ ↕™⁹⇔⅛⇔⌂⅜╠ ≤ ⌐

∆╢ ™ ╩ ↑≡⁸ │≢כ♃◒☿ ─╟℮⌐ ₁─ ╩ ∫≡™╢⁹ 

¶ ♩ꜝ♇◒⁸Ᵽfi─ ╩ ⌐ ─♩ꜝ♇◒ ╛ ⁸{!⌂≥≢

г˔Ѓ˔ρІГ˔ϼШиЍ˔ʿ ⁯π► ΰοΜϥГϼЛкЅ˔

ʾ ᵰ ᴛ

ʾ ІГ˔Єдрʺ‰ Ђ˔РІϵзϯσς

ʾ ꜠ᾁᴛ

ʾНІτΣΪϥḺ ꜡ἷ ᴛ

ʾꜛ πḺϬ ꜡ΰʺ2 ӟ τ ᴛϬ



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
рр 
 

♅▼♇◒╩ ⁹ 

¶ ⁸{!⌂≥≢♩ꜝ♇◒ ≤∕─ ─ ─ ╩ ↑╢⁹ 

¶ ─ ⌐ ⇔≡│⁸ ─ ╩ √ ≢ ה ─ ⱪ꜡♩◖ꜟ

╩ ∆╢⁹ 

¶ ♩ꜞ♇ⱪ↔≤⌐ ╩ ה ∆╢⁹ 

¶ ♩ꜝ♇◒ ⌐ⱴ☻◒⌂≥─ ╩ ∆╢⁹ 

⌐ →√╙─╙ ╘⁸ ⌐≈™≡─ │ с ☿◒◦ꜛfiсΦн≢ ∆╢⁹ 

5.4. ─ ≤ ─  

─╟℮⌐⁸ ─ ≤∕↓≢ ↄ │ Ⱡ♇♩꞉כ◒⅔╟┘

─ ≤ ─ ⌐ ⅛∑⌂™ ≤ ╠╣╢╟℮⌐⌂∫√⁹∕─ ≢⁸Ɽfi♦Ⱶ♇◒

⌐ ╛ⱦ☺Ⱡ☻ ╩ ∆╢℮ⅎ≢ ↄ─ ─ ⅜ ╠╣√⁹ ╩

⌐ →╢⁹  

¶ ○ⱨ▫☻⁸ ⁸ ⁸ ⌂≥ ─  

¶ ─ ≤ ⌐ ⌐⅔™≡  

¶ ─  

¶ ◘ⱪꜝ▬♅▼כfi┼─ ─   

¶ ⁸ ≤ ⇔≡ ─▪►♩◌ⱶ╩   

tL!w/►▼ⱦ♫כ─ ≤⇔≡│⁸ ה │≢כ♃◒☿ ─≤↓╤⁸ ⇔™ ┼─

⅜ ⌐ ☻ⱦכ◘⁸╣╠ ╩ ⇔≡™╢⁹ ─☿◒◦ꜛfi≢│ ⌂ ╛ ─

⌐≈™≡ ∆╢⁹  

○ⱨ▫☻ ─  

ה ☻▫ⱨ○⁸│≢כ♃◒☿ ╩ ≢ ℮ ─ ≤ ╩ ⌐ ⇔⁸

─╟℮⌂ ≢ ╩ ⇔≡™╢⁹  

ⱶ⁸כ♅ ¶ ⅝⁸ Ⱡ♇♩꞉כ◒─ ⁹ 

¶ ⁸ ⁸╙⇔ↄ│ ─ ™ ╛ ╩ ⁹ 

¶ ╛∕─ ≤─ ⁸∕╣╠─ ─ ╛☻ⱦכ◘

○ⱨ▫☻⁸ ─ ⁸ ⁸ ⌐│ ⅝ ⅝ ∆╢⌂≥ ⁹ 

¶ L/¢╛ ⱪ꜡♩◖ꜟ╩ ⇔⁸ ⇔√ ≤ ⁹ 

¶ ⁸ ⁸ ⁸◘ⱪꜝ▬ꜘ⁸כ ┼─ ⌂≥╩ ⌂ↄ ⁹  

¶ ⌐ ≢⅝╢╟℮⌂ ╩ ⌐ ⁹ 

ⱶכ♅ ¶ ╛ ─╛╢ ⁸ ─≈⌂⅜╡╩ ∆╢√╘─ ⌐╟╡⁸

♩כ⸗ꜞ─≤⌂ ╩◘ⱳ⁹♩כ 

─fiכ♩☻ꜟ▬ⱪ꜡☿☻─ⱴה⅝ ¶ ╕√│ ⌂ ⁹ 

⌐⅔↑╢ ╩ ⇔≡L/¢╩ ⌐ ⇔⁸ ╛ ⁸ ─ ╩ ↑⁸

⁸ ⁸ ─ ╩ ∆╢ ╡ ╖⅜ ╦╣≡™╢⁹∕─ ⁸Ɽfi♦Ⱶ♇◒╩

⌐♥꜠꞉כ◒─ ⁸ ─ ╛ ─ ─ ⅜ ╪∞⁹↓℮⇔√

⌐╟╡⁸ ↄ─ │ ≤ ≢─ √⌂ ╛ⱪ꜠♇◦ꜗכ⌐ ⇔⁸ ⌐ ⅝⌂

⅜ ∂╢ ≤⌂∫√↓≤╩ ⅎ╢≤↓─ │ ∆═⅝╙─≢№╢⁹  

!ƴŘǊŞ .Ǌƻǘƻ/ƻƻǊŘƛƴŀǘƻǊ ƻŦ tL!w/ {¢ н aƻōƛƭƛǘȅ─◖ⱷfi♩₈♦☺♃ꜟ◘כⱦ☻─

╩ ⌐ ⅝ ∆ϦⱠ♇♩꞉כ◒ Ϧ⅜ ╕╣√─│м≈─ ≢№╡⁸ ─ ⅜



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
рс 
 

↕╣√√╘⌐ ↔≤⌐ϦⱲ☻Ϧ⅜ ╣√⁹≈╕╡⁸ √∟≢ ╩ ↕∑╢╟℮⌐⌂∫

√₉⌐│⁸∕℮⇔√♥꜠꞉כ◒─ ╕⇔™ ─м≈⅜ ↕╣≡™╢⁹ 

⌐⅔↑╢ ה ─   

⌐⅔↑╢ ה ⌐≈™≡│⁸ ≢№╣⁸ ⱪ꜡☺▼◒♩≢№╣⁸ ⌐

↕╣≡™╢⁹ ⅎ┌⁸Ɽfi♦Ⱶ♇◒ ⁸◄fi☺♬▪│ ╛ כⱠ▫♦כ◖⁸

≥כ♃ ⌐ ⇔⁸ ╩↓⌂⇔⌂⅜╠ ┼─ ∟ ╡╩ ⌐ ⅎ≡™√⁹ 

╕√⁸ │Ɽfi♦Ⱶ♇◒ ─ ╩ ∆╢ ╩ ─ ⅛╠─

╙ ╘╢ ⇔≡™╢⁹  

─  

⁸ ⁸ Ⱡ♇♩꞉כ◒⌐ ─♃כ♦╢∆ ≤ │⁸ Ⱡ♇♩꞉

╛◒כ ⁸ ─ ╩ ∆╢ ⌐≤∫≡ ⌐ ≢№╢⁹  

 

рΦммΥ Ɽfi♦Ⱶ♇◒ ⌐⅔↑╢ ☿fi♃כ─   

 

5ƻƳƛƴƛǉǳŜ ±ŜǊƭŀƛƴŜⱬꜟ◑כ ─ⱪ꜠♀fi♥כ◦ꜛfi⁸нлнлп мт tL!w/►▼ⱦ♫כ 

☿fi♃⁸│כ↓╣╕≢ ─♃כ♦≡↑⅛ ה ה ─ ≤⇔≡ ⇔

≡⅝√⁹ ◖꜡♫►▬ꜟ☻Ɽfi♦Ⱶ♇◒⌐⅔↑╢ ⌂ ≤⇔≡│⁸ ⅛╠

╩ ╩ꜟכ♠─╘√╢∆ ⇔⁸ ╩ ∆╢↓≤⅜ →╠╣╢⁹ 

¶ ─ ⌐ ⁹ 

¶ ⌐╟╢ ─ ≤ ─ ╩ ⁹ 

¶ ꜡♇◒♄►fi╩ ⇔≡ ╩ ╘╢ ⁸ ⌂꜡♇◒♄►fi╛ ─

⌐⅔↑╢ ≤ ⁹ 

¶ Ɽfi♦Ⱶ♇◒─ ⌐ ╦∑≡Ⱡ♇♩꞉כ◘≥◒כⱦ☻╩ ↕∑╢↓≤⅜≢⅝╢⁸

⌂♄♇◦ꜙⱲכ♪≤⸗♦ꜞfi◓ ─ ⁹ 

¶ ─√╘─ ה ≤ ╡ ╕╡⁹ 

  



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
рт 
 

рΦмнΥ Ɽfi♦Ⱶ♇◒─ ⌐⅔↑╢ ─  

 
!ƴŀ [ǳȊ WƛƳŞƴŜȊ☻Ɑ▬fi ─ⱪ꜠♀fi♥כ◦ꜛfi⁸нлнлп но tL!w/►▼ⱦ♫כ 

{!⁸ ╩ ╘√ ─  

╒╓ ≡─ ≢ │כ♃◒☿ ⌂ ≤↕╣≡™√ ⌐ ⁸

│Ɽfi♦Ⱶ♇◒ ⌐⅔↑╢ ─ ≤╖⌂↕╣≡™√ ⁹ ◖꜡♫►▬ꜟ☻Ɽfi♦Ⱶ♇◒

⌐⅔↑╢ ─ ⌐ ↕╣√ │ ─ ╡≢№╢⁹ 

¶ ⌂ ⅛╠ │ ⁹ 

¶ ─ ⁸ ⁸ ⁸ ⌐ ∆╢ ─ ⁹ 

¶ ─ ≢│꜡☺☻♥▫◒☻☿fi♃כ╛ ─ ⁸ ╩ ⁹ 

¶ ╛ ≢♩ꜝ♇◒ ╩ ⇔⁸ ─ ⌂ ╩ ⁹ 

Ɽfi♦Ⱶ♇◒⅜ ⇔≡ ─ ⁸ ↄ─ ≢│ !}ה ╛ ↄ─ ─

⌐╟╡ ₁─ ─ ⅜ ⇔√⁹ ⅎ┌ⱡꜟ►▼כ≢│ ⅜

─ ⅛╠ ∫ ⌐ ↕╣√⅜⁸ ⁸ ≤─ ⇔ ™≢◘ⱪꜝ▬♅▼כfi─ ╩

∆╢√╘⌐ ↕╣√⁹∕─╟℮⌂ ─ ↓∕⅜⁸ ה ≡∫≥⌐כ♃◒☿

─ ≢№╡⁸ ≢№∫√⁹  

tL!w/►▼ⱦ♫כ ⌐│ ─ ◖꜡♫►▬ꜟ☻ ⅜ ↕╣√⁹ 

¶ {!≢ ╛ ה ◓♇☼⁸ ⌂≥ ─ ╩ ∆╢ ╩ ↕∑

≈≠↑╢⁹ 

¶ {!─ ≤ ╩ ∆╢ ╩ ∆╢⁹ 

¶ ⌐ ⁸ ⁸ ≢ ╩ ⅛↑√╠ ≢⅝╢ כ◙כꜚ╛

↑─▪ⱪꜞ╩ ∆╢⁹ 

¶ ⌐{!⁸ ─ ─ ╩ⱴ♇ⱪ ▪ꜞꜝ♩☻כ○ ╕√│○fiꜝ▬fi

ⱨꜝfi☻ ≢ ∆╢⁹ 

¶ ⌐ ⁸ ≤⌂כꜝכ꜠♩│≢ ╩ ∆╢⁹ 

⌐≈™≡─ │ с ☿◒◦ꜛfiсΦн≢ ∆╢⁹ 



 

◖꜡♫►▬ꜟ☻ ─ ≤ ─Ɽfi♦Ⱶ♇◒  

 
нлнл.bлоWt 
ру 
 

рΦмоΥ {!⌐⅔↑╢♩ꜝ♇◒ ↑ ─  

 
tƛƻǘǊ aŀŎǳƪⱳכꜝfi♪ ─ⱪ꜠♀fi♥כ◦ꜛfi⁸нлнлп с tL!w/►▼ⱦ♫כ 

рΦмпΥ Ɽfi♦Ⱶ♇◒ ─◘ⱪꜝ▬♅▼כfi─   

 
/ŀǊƭƻǎ {ŀƴǘƛƭƭłƴⱷ◐◦◖ ─ⱪ꜠♀fi♥כ◦ꜛfi⁸нлнлп но tL!w/►▼ⱦ♫כ 

─   

ↄ─ ⌐⅔™≡⁸ │כ♃◒☿ ≡∫≥⌐כ♃◒☿ ─ ≢№╢⁹Ɽfi♦Ⱶ♇

◒ ⌐ ╩ ∆╢≤ ⁸│≢☻כ◔√╣↕ ⅜ ⌐⅔↑╢ ה

─ ⌂ ╩ ⇔≡ ≈↑ ⇔√√╘⌐∕╣⅜ ≢⅝√⁹ ─ ⌐ ∆╢

⌐⅔™≡⁸ ⅜ ≢⅝╢ ≢⁸◘ⱪꜝ▬♅▼כfi⌐⅔↑╢ ─ ≤ ─

⌐ ─ ⅜ ╦╣√⁹  

⅜ ⌐ ⁸│≢☻כ◔√╣↕ ─꜡♇◒♄►fi ⅜ ⇔√ ⌐ ⇔√

⅜tL!w/►▼ⱦ♫כ≢ ⁸╙≡™⅔⌐☻כ◔─↓⁹√╣↕ ─ ▫♦ꜟꜗ◦כ♁⁸










































































































































































































