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knenkne



3

ɷʌʈʌɾʈʄʅɺɾʇɿʉʊʈʌʈ, ʄɺʄɾɿʅɺʌʖʂʇʌɿʊʎɿʃʋ
ɾʈʋʌʍʉʇʕʆ, ʁɾɿʋʖʇɿɻʍɾɿʌʇʂʑɿɽʈʉʊʈʇʍʀʇʕɿ
ʌɿɽʂʂʅʂɺʌʊʂɻʍʌʕ,ʗʌʈʌɾʈʄʅɺɾʉʊʈɻʈʅʖʒʍʘ
ɻʂʁʇɿʋʁɺɾɺʑʍ, ʄʈʌʈʊʍʘʉʊʂʒʅʈʋʖʊɿʒɺʌʖ
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Áʄɺʄʇɺʆʍɾɺʅʈʋʖɾʈɻʂʌʖʋʙɾʈʋʌɺʌʈʑʇʈɽʈʍʊʈɼʇʙɾʈʋʌʍʉʇʈʋʌʂ

Áʄʌʈʍʋʌɺʇɺɼʅʂɼɺɿʌʗʌʍɾʈʋʌɺʌʈʑʇʈʋʌʖ

Áʄɺʄʆʕʉʈɾɾɿʊʀʂɼɺɿʆʗʌʈʌʍʊʈɼɿʇʖ





ɛʈʅɿɿ200 ʊɺʁɾɿʅʈɼ

ɞɼɺʋɺʃʌɺɼʆʈʇʈʅʂʌɿ
ʋʈʋɼʈʂʆʂʈʋʈɻɿʇʇʈʋʌʙʆʂ

ɦʇʈʀɿʋʌɼʈʉʈɾʏʈɾʈɼ
ʄʊɿʇɾɿʊʂʇɽʍ

ɧɿɼɿʁɾɿɼʇɿɾʊɿʇɺ
ɾʂʁɺʃʇ-ʋʂʋʌɿʆɺ
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ɨʌʋʍʌʋʌɼʂɿʅʂʇʌɿʊʈɼ

ɨʌʋʍʌʋʌɼʂɿʊɿɽʅɺʆɿʇʌʈɼ

ɨʌʋʍʌʋʌɼʂɿʄʊʂʌɿʊʂɿɼ
ʉʊʂʌɿʋʌʂʊʈɼɺʇʂʂ

ɧɿɻʕʅʈʉʈʇʂʆɺʇʂʙ
ɾʈʋʌʍʉɿʇʅʂʂʇʌɿʊʎɿʃʋɼʈɼʋɿ
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Áɩʈʙɼʂʅʋʙɾɿʉɺʊʌɺʆɿʇʌ
ɢʇʄʅʘʁʂʂʋɿʊɼʂʋʈɼVK

Áɩʈʙɼʂʅʈʋʖʌʊɿɻʈɼɺʇʂɿ
ʉʊʈʏʈɾʂʌʖʋɿʊʌʂʎʂʄɺʐʂʘ
ɾʈʋʌʍʉʇʈʋʌʂ
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ттɢʇʋʌʊʍʆɿʇʌ ʂʁʆɿʊɿʇʂʙ 
ɾʈʋʌʍʉʇʈʋʌʂ, ʈʌɼɿʑɺɿʌ ʇɺ ɼʈʉʊʈʋ,
ʙɼʅʙɿʌʋʙ ʅʂ ɼɺʒ ʋɺʃʌ ɾʈʋʌʍʉʇʕʆ 
ɾʅʙ ʅʘɾɿʃ ʋ ʊɺʁʅʂʑʇʕʆʂ 
ʎʂʁʂʈʅʈɽʂʑɿʋʄʂʆʂ ʈʋʈɻɿʇʇʈʋʌʙʆʂ
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Áɫʉʈʋʈɻ ɼʇʍʌʊɿʇʇɿɽʈ 
ɼʈʁɾɿʃʋʌɼʂʙ ʂ ʂʁʆɿʊʂʆɺʙ ʐɿʅʖ

Áɫʇʙʌʂɿ ʂʁɻʕʌʈʑʇʈʃ ʇɺɽʊʍʁʄʂ 
ʋ ɼʇʍʌʊɿʇʇɿʃ ʄʈʆɺʇɾʕ ɺʍɾʂʌʈɼ

Á PR
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ɫʈʋʌɺɼʅʙʘʌ ʋʉʂʋʈʄʉʈʅʖʁʈɼɺʌɿʅʖʋʄʂʏʋʐɿʇɺʊʂɿɼ

ɩʈɾʊʙɾʑʂʄʉʊʈɼʈɾʂʌɺʍɾʂʌ

ɩʊʂʋʕʅɺɿʌʋʉʂʋʈʄɼʕʙɼʅɿʇʇʕʏʉʊʈɻʅɿʆ
ʋ ʈʐɿʇʄʈʃʉʈɻɺʅʅɺʆɾʅʙʆɿʌʊʂʄʂ

ɢʋʉʊɺɼʅʙɿʆʄʊʂʌʂʑʇʕɿʂ ɼɺʀʇʕɿʉʊʈɻʅɿʆʕ

ɩʈɾʊʙɾʑʂʄʉɿʊɿʉʊʈɼɿʊʙɿʌ

ɟʋʅʂɿʋʌʖɾʈʊɺɻʈʌʄʂ, ʆʕʂʋʉʊɺɼʅʙɿʆ, 
ɿʋʅʂʇɿʌ, ʉʈʅʍʑɺɿʆʋɿʊʌʂʎʂʄɺʌ
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3

4
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6
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ɪɺɻʈʌɺʅʂʇɿʋʄʈʅʖʄʈ
ʆɿʋʙʐɿɼ

ɛʕʅʈʁɺɾɿʃʋʌɼʈɼɺʇʈ
ʆʇʈʀɿʋʌɼʈʄʈʆɺʇɾ

ɛʕʅʈɻʈʅʖʒɿ
150 ɩɪʈɼ
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ʇɿʁʊʙʑʂʃʌɿʋʌʂʊʈɼʓʂʄ
ʇɿɼʂʁʍɺʅʖʇʈʃɾʈʋʌʍʉʇʈʋʌʂ
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17

The page you are looking for is temporarily unavailable.

Please try again later.
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ɪɿɽʅɺʆɿʇʌʕ

ɤʍʊʋʕ, ʋʌɺʌʖʂʂɼʂɾɿʈʊʈʅʂʄʂ

ɥʂʇʌɿʊʕ

ɩʈʇʙʅʂ, ʑʌʈʌɺʄʈʃʉʈɾʏʈɾ
ʇɿɾʈʋʌɺʌʈʑɿʇ, ʇʍʀʇʈʌʈʑʇʈʉʈʇʂʆɺʌʖ, ɼ 
ʄɺʄʈʆʋʈʋʌʈʙʇʂʂʇɺʏʈɾʂʌʋʙ
ʄʈʇʄʊɿʌʇʕʃʊɺʁɾɿʅʂʅʂɼɿʋʖʋɺʃʌ

ɨʋʈʁʇɺʅʂ,ʑʌʈ ʇɿ ʏʈʌʂʆʄɺʀɾʕʃʊɺʁ
ʋɺɾʂʌʖʋʙʁɺʋɿʊʌʂʎʂʄɺʐʂʘʂ ɼ ɻʕʋʌʊʈʆ
ʊɿʀʂʆɿʉʊɺɼʂʌʖɾʈʋʌʍʉʇʈʋʌʖ
ʉʈɼʋɿʆʍʋɺʃʌʍ

1

2

3
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ɯʈʌʂʆʂʆɿʌʖʑʛʌʄʂɿʈʌɼɿʌʕ
ʇɺɼʈʉʊʈʋʕ:

Áɽɾɿ ʋʅʈʆɺʅʈʋʖ

Áʑʌʈ ʋʅʈʆɺʅʈʋʖ

Áʇɺʋʄʈʅʖʄʈ ʋʅʈʆɺʅʈʋʖ
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ɯʈʌʂʆʋʂʋʌɿʆʍʋʈʋʌɺʌʍʋʈʆ
ʂʈʌʋʅɿʀʂɼɺʇʂɿʆʉʊʈɽʊɿʋʋɺ
ʂʅʂɾɿɽʊɺɾɺʐʂʂ
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vk.com

?

Alerts Charts
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vk.com

?

Alerts Charts
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vk.com

a11y.js

Alerts Charts
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ɭ ʇɺʋ ʍʀɿ ʇɺʋʌʊʈɿʇʕ ʆɿʌʊʂʄʂ Web Vitals
ʑɿʊɿʁ Lighthouse ʋʈ ʋʌʈʊʈʇʕ ʌɿʋʌʂʊʈɼɺʇʂʙ,
ʇɺʑɺʅʂ ʋʆʈʌʊɿʌʖ ɼ ɿɽʈ ʋʌʈʊʈʇʍ
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ɨɾʇɺʄʈ ʌɿʋʌʂʊʈɼʓʂʄɺʆ ʉʊʂʒʅʈʋʖ ʉʂʋɺʌʖ 
ɼʋɿ ʌɿʋʌ-ʄɿʃʋʕ ʊʍʄɺʆʂ ʇɺ ʄɺʀɾʕʃ 
ʉʈʅʖʁʈɼɺʌɿʅʖʋʄʂʃ ʋʐɿʇɺʊʂʃ, ʑʌʈ ɻʕʅʈ 
ʈʑɿʇʖ ʌʊʍɾʈʁɺʌʊɺʌʇʈ ʂ ʏʊʍʉʄʈ



ɦɿʌʊʂʄʂʋʈɻʂʊɺʌʖʋ ʀʂɼʕʏ
ʉʈʅʖʁʈɼɺʌɿʅɿʃ, ʂʋʉʈʅʖʁʍʙʂʏʄɺʄɻʈʌʈɼ?
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Production

vk.com

a11y.js

Alerts Charts
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MutationObserver

41



MutationObserver POST api/report

42



MutationObserver POST api/report????????
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ɧɺʑɺʅʂ ʉʂʋɺʌʖ ʋɼʈʃ ɾɼʂʀʈʄ,
ʇʈ ɾɺʀɿ ʇɺ ʉʈʄʊʕʌʂɿ ɻɺʁʈɼʕʏ
ʄɿʃʋʈɼ ʍʒʅʈ ʆʇʈɽʈ ʄʈɾɺ,
ɺ ɼɿɾʖ ʇɺɾʈ ɿʓɿ ʂ ʒʌʍɾʂʊʈɼɺʌʖ
ʋʉɿʐʂʎʂʄɺʐʂʂ ʂ ɽɺʃɾʅɺʃʇʕ
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ɞɼʂʀʈʄ, ʄʈʌʈʊʕʃʍʆɿɿʌ ʉʊʈɼɿʊʙʌʖHTML
ʇɺʉʊɿɾʆɿʌɾʈʋʌʍʉʇʈʋʌʂʂ ʈʌɾɺɼɺʌʖ
ɽʈʌʈɼʕɿʈʌʑʛʌʕ

ɩʊʈʋʌɼʂʋʉʈʅʖʁʈɼɺʇʂʂ

ɡɺɼʙʁɺʇʇɺʄʈʇʄʊɿʌʇʕɿ
ʉʍʇʄʌʕʂʁʋʉɿʐʂʎʂʄɺʐʂʃʂɽɺʃɾʅɺʃʇʈɼ

ɢʆɿɿʌɾʊʍɽʂɿʂʇʌɿɽʊɺʐʂʂ
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import axe from ' axe - core ';

const results = await axe . run ( node );
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import axe from ' axe - core ';

const observer = new MutationObserver (( mutations ) => {

const addedNodes = mutations . flatMap (({ addedNodes }) => addedNodes );

const results = await axe . run ( addedNodes );

});

observer . observe ( document . getElementById (' root '), { childList : true , subtree : true });
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{  

// ʅʘʟʚʘʥʠʝʦʰʠʙʢʠ

" id ",

// ʉʧʠʩʦʢɻʣʝʤʝʥʪʦʚ, ʥʝʧʨʦʰʝʜʰʠʭʧʨʦʚʝʨʢʫ

" nodes ",

// ʉʝʣʝʢʪʦʨʵʣʝʤʝʥʪʘ

- " target "

}
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{  

// ʅʘʟʚʘʥʠʝʦʰʠʙʢʠ

" id ",

// ʉʧʠʩʦʢɻʣʝʤʝʥʪʦʚ, ʥʝʧʨʦʰʝʜʰʠʭʧʨʦʚʝʨʢʫ

" nodes ":

// ʉʝʣʝʢʪʦʨʵʣʝʤʝʥʪʘ

- " target "

}
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Á selector

Á path

Á error_id

Á module
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import axe from ' axe - core ';

const observer = new MutationObserver (( mutations ) => {

const addedNodes = mutations . flatMap (({ addedNodes }) => addedNodes );

const results = await axe . run ( addedNodes );

});

observer . observe ( document . getElementById (' root '), { childList : true , subtree : true });
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@withIdle

59



60



const nodesQueue = [];

let idleCallbackId = - 1;

const observer = new MutationObserver (( mutations ) => {

const addedNodes = mutations . flatMap (({ addedNodes }) => addedNodes );

nodesQueue . push ( ... addedNodes );

cancelIdleCallback ( idleCallbackId );

idleCallbackId = requestIdleCallback ( async () => {

const results = await axe . run ( nodesQueue );

});

});

61



ɩʊʈʉʊʈʂʁɼʈɾʂʌɿʅʖʇʈʋʌʖʇɺʎʊʈʇʌɿʇɾɿ
ʉʈɾʍʆɺʅʂ,  ʑʌʈʇɺɻʗʄɿʇɾɿ?

62



ɦʕɺʇɺʅʂʁʂʊʍɿʆɺɻʋʈʅʘʌʇʈ
ɼɿʋʖ ʂʇʌɿʊʎɿʃʋ, ʇʈʇʍʀʇʈʅʂʗʌʈ?
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ɧɿʌ ʋʆʕʋʅɺ ɺʇɺʅʂʁʂʊʈɼɺʌʖ
ʈɾʇʂʂ ʌɿ ʀɿ ʗʅɿʆɿʇʌʕʈɾʇʈɽʈʊɺʁɾɿʅɺ



@withCache
@withIdle
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{ [ moduleName] : new Set ( selectors ) }

69



const nodesQueue = [];

let idleCallbackId = - 1;

const cache = {[ moduleName]: new Set ( selectors ) };

const observer = new MutationObserver (({ addedNodes }) => {

nodesQueue . push ( ... addedNodes );

cancelIdleCallback ( idleCallbackId );

idleCallbackId = requestIdleCallback ( async () => {

const newNodes = nodesQueue . filter (( addedNode ) => {

if ( cache [ moduleName]. has ( addedNode . className )) {

return false ;

}

cache [ moduleName]. add( addedNode . className );

return true ;

});

const results = await axe . run ( newNodes);

});

});

70



const cache = {};

const timestamp = new Date ()

. toLocaleDateString (' ru - RU', { timeZone : ' Europe/Moscow ' });

localStorage . setItem (' a11y_cache ', cache );

localStorage . setItem (' a11y_cache_timestamp ', timestamp );
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+ ʉʊʈʂʁɼʈɾʂʌɿʅʖʇʈʋʌʖ + ʗʄʈʇʈʆʂʙ
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+ ʗʄʈʇʈʆʂʙ
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ɤʈʅʂʑɿʋʌɼʈ ʁɺʉʂʋɿʃ ʆʈʀɿʌ
ɽʈɼʈʊʂʌʖ ʇɿ ʋʌʈʅʖʄʈ 
ʈ ʋʈʋʌʈʙʇʂʂ ɾʈʋʌʍʉʇʈʋʌʂ,
ʋʄʈʅʖʄʈ ʈ DAU



79



ɜ ʄɺʑɿʋʌɼɿ ʈʐɿʇʄʂ ʊɺʁɾɿʅʈɼ 
ɻʍɾɿʆ ʂʋʉʈʅʖʁʈɼɺʌʖ ʄʈʅʂʑɿʋʌɼʈ 
ʍʇʂʄɺʅʖʇʕʏ ʈʒʂɻʈʄ,
ɺ ʇɿ ʈɻʓɿɿ ʄʈʅʂʑɿʋʌɼʈ ʁɺʉʂʋɿʃ
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<script src =" a11y.js " defer />

ɚ ʌʈʑʇʈ ʅʂ ʇʍʀʇʈ ʉʈɾʄʅʘʑɺʌʖ ɼʋɿʆ? 

82
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ɩʊʈɼɿʊʙɿʆʂʇʌɿʊʇɿʌ:

navigator.connection.effectiveType

ɢʆʈʓʇʈʋʌʖʀɿʅɿʁɺ:

navigator.deviceMemory

navigator.hardwareConcurrency

84



ɜɺʀʇʈʄʈʅʂʑɿʋʌɼʈʍʇʂʄɺʅʖʇʕʏʈʒʂɻʈʄ, ɺʇɿʄʈʅʂʑɿʋʌɼʈʁɺʉʂʋɿʃ, 
ʉʈʗʌʈʆʍʉʊʂʉʈʆʈʓʂʉʅɺɼʇʈʃʊɺʋʄɺʌʄʂʆʕɼʕʑʂʋʅʂʅʂɽʊɺʇʂʐʍ, 
ʉʊʂʄʈʌʈʊʈʃʄʈʅʂʑɿʋʌɼʈʍʇʂʄɺʅʖʇʕʏʈʒʂɻʈʄɻʈʅʖʒɿʇɿʂʁʆɿʇʙʅʈʋʖ

85



ɜɺʀʇʈʄʈʅʂʑɿʋʌɼʈʍʇʂʄɺʅʖʇʕʏʈʒʂɻʈʄ, ɺʇɿʄʈʅʂʑɿʋʌɼʈʁɺʉʂʋɿʃ, 
ʉʈʗʌʈʆʍʉʊʂʉʈʆʈʓʂʉʅɺɼʇʈʃʊɺʋʄɺʌʄʂʆʕɼʕʑʂʋʅʂʅʂɽʊɺʇʂʐʍ, 
ʉʊʂʄʈʌʈʊʈʃʄʈʅʂʑɿʋʌɼʈʍʇʂʄɺʅʖʇʕʏʈʒʂɻʈʄɻʈʅʖʒɿʇɿʂʁʆɿʇʙʅʈʋʖ

86



ɜɺʀʇʈʄʈʅʂʑɿʋʌɼʈʍʇʂʄɺʅʖʇʕʏʈʒʂɻʈʄ, ɺʇɿʄʈʅʂʑɿʋʌɼʈʁɺʉʂʋɿʃ, 
ʉʈʗʌʈʆʍʉʊʂʉʈʆʈʓʂʉʅɺɼʇʈʃʊɺʋʄɺʌʄʂʆʕɼʕʑʂʋʅʂʅʂɽʊɺʇʂʐʍ, 
ʉʊʂʄʈʌʈʊʈʃʄʈʅʂʑɿʋʌɼʈʍʇʂʄɺʅʖʇʕʏʈʒʂɻʈʄɻʈʅʖʒɿʇɿʂʁʆɿʇʙʅʈʋʖ
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ɜɺʀʇʈʄʈʅʂʑɿʋʌɼʈʍʇʂʄɺʅʖʇʕʏʈʒʂɻʈʄ, ɺʇɿʄʈʅʂʑɿʋʌɼʈʁɺʉʂʋɿʃ, 
ʉʈʗʌʈʆʍʉʊʂʉʈʆʈʓʂʉʅɺɼʇʈʃʊɺʋʄɺʌʄʂʆʕɼʕʑʂʋʅʂʅʂɽʊɺʇʂʐʍ, 
ʉʊʂʄʈʌʈʊʈʃʄʈʅʂʑɿʋʌɼʈʍʇʂʄɺʅʖʇʕʏʈʒʂɻʈʄɻʈʅʖʒɿʇɿʂʁʆɿʇʙʅʈʋʖ

91



ɩʈʋʅɿɼʋɿʏʉʊʂɽʈʌʈɼʅɿʇʂʃ
ʆʈʀɿʆɻɿʀɺʌʖʂʋʆʈʌʊɿʌʖ, 
ʑʌʈʍʇɺʋʉʈʅʍʑʂʅʈʋʖ!

92



ʁɺʉʂʋɿʃʈʌ~91,000 ʉʈʅʖʁʈɼɺʌɿʅɿʃ
ɼ~100 ʊɺʁɾɿʅɺʏ

ʍʇʂʄɺʅʖʇʕʏʈʒʂɻʈʄʂʁʇʂʏ
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module selector error_id

mail .i_play button - name

mail .msg- sticker role- img- alt

mail .Stickers - module__icon-- HsvfU Image- alt

mail .msg.msg_id _71169535.msg_unread nested - interactive

mail .Avatar.Avatar -- loaded link- name

mail .Voting__options aria- required - children
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Áɜʕʊɿʁɺɿʆʇɺʎʊʈʇʌɿʇɾɿ
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Áɜʕʊɿʁɺɿʆʇɺʎʊʈʇʌɿʇɾɿ

Áɩʈʑɿʆʍʇɺʎʊʈʇʌɿʇɾɿ?
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Á .Stickers - module__icon-- HsvfU

Á .Stickers - module__icon-- <MODULE- HASH>

Á .msg.msg_id_71169535.msg_unread

Á .msg.msg_id _<DIGIT(S)>.msg_unread
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ʁɺʉʂʋɿʃ, ʉʊʂ ʊɺʇɿɿ ~1.970.000ʍʇʂʄɺʅʖʇʕʏ, ʉʊʂ ʊɺʇɿɿ ~110.000
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ʍʇʂʄɺʅʖʇʕʏʈʒʂɻʈʄ
ʇɺɼɿʋʖʋɺʃʌ

ʍʇʂʄɺʅʖʇʕʏʈʒʂɻʈʄ
ʇɺʊɺʁɾɿʅ
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vk.com

a11y.js

Alerts Charts
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ɚɼʌʈʆɺʌʂʑɿʋʄʂɿ
ʈʉʈɼɿʓɿʇʂʙʈ ʌʈʆ, 
ʑʌʈʑʌʈ-ʌʈʂɾʛʌʇɿʌɺʄ
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