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Т
˵̅˽˾˻˾˳˸̏ ˣˤ-˾̂˲˵̀˶˴˵˽˸̏ ˻˰˺˾˺̀˰́˾̇˽̋̅ ˼˰̂˵-

̀˸˰˻˾˲ (˛˚˜) ̃˶˵ ˴˰˲˽˾ ˷˰̀˵˺˾˼˵˽˴˾˲˰˻˰ ́˵˱̏ 

˺˰˺ ˾˴˽˰ ˸˷ ́˰˼̋̅ ˱̋́̂̀̋̅, ̍˺˾˻˾˳˸̇˵́˺˸ ̇˸́̂̋̅, 

̍˺˾˽˾˼˸̇˽̋̅ ˸ ̍̄̄˵˺̂˸˲˽̋̅ ˼˵̂˾˴˾˲ ˿˾˻̃̇˵˽˸̏ ˿˾-

˺̀̋̂˸˹. ˟̀˸ ̀˾́̂˵ ̂̀˵˱˾˲˰˽˸˹ ˿˾˲̋̈˵˽˸̏ ˿̀˾˸˷˲˾-

˴˸̂˵˻̌˽˾́̂˸ ˷˰ ́̇˵̂ ˲̋́˾˺˾˹ ́˺˾̀˾́̂˸ ˾̂˲˵̀˶˴˵˽˸̏ 

˽˵˾˱̅˾˴˸˼˾ ̃̇˸̂̋˲˰̂̌ ̆˵˻̋˹ ̀̏˴ ˲˷˰˸˼˾́˲̏˷˰˽˽̋̅ 

̄˰˺̂˾̀˾˲: ̂˸˿ ˸́̂˾̇˽˸˺˰ ˸˷˻̃̇˵˽˸̏, ̀˵̆˵˿̂̃̀̃ ˺˾˼-

˿˾˷˸̆˸˸, ̂˸˿ ˿˾˴˻˾˶˺˸.

˒̋́˾˺˾˵ ˺˰̇˵́̂˲˾ ˿˻˵˽˺˸ ˴˾́̂˸˳˰˵̂́̏ ˷˰ ́̇˵̂ ˺˾˼-

˿˾˽˵˽̂˾˲, ˲̅˾˴̏̉˸̅ ˲ ́˾́̂˰˲ ̄˾̂˾˿˾˻˸˼˵̀˸˷̃̎̉˵˹-

́̏ ˺˾˼˿˾˷˸̆˸˸ (ˤ˟˚): ˾˻˸˳˾˼˵̀˾˲, ˰˺̂˸˲˽̋̅ ̀˰˷˱˰-

˲˸̂˵˻˵˹, ̄˾̂˾˸˽˸̆˸˰̂˾̀˾˲, ˴˾˱˰˲˾˺ (̀˵˾˻˾˳˸̇˵́˺˸̅ 

˸ ˿ ˾˲˵̀̅˽˾́̂˽̋̅) ˸  ˲ ́˿˾˼˾˳˰̂˵˻̌˽̋̅ (˲ ̂ ˾˼ ̇ ˸́˻˵ ˼ ˰-

̂˸̀̃̎̉˸̅). ˠ˰́̈˸̀˸̂̌ ˸ ́˴˵˻˰̂̌ ˱˾˻˵˵ ̍̄̄˵˺̂˸˲˽̋-

˼˸ ˤ˟˚ ˿˾˷˲˾˻˸˻˾, ˲ ̇˰́̂˽˾́̂˸, ˿̀˸˲˻˵̇˵˽˸˵ ˽˾˲̋̅ 

˲˸˴˾˲ ˾˻˸˳˾˼˵̀˾˲: ˰˻˸̄˰̂˸̇˵́˺˸̅ ̃̀˵̂˰˽˰˺̀˸˻˰̂˾˲, 

˽˵˽˰́̋̉˵˽˽̋̅ ˿˾˻˸̍̄˸̀˾˲, ̍˿˾˺́˸˰˺̀˸˻˰̂˾˲ ˸ ̂.˴., 

— ˺˾̂˾̀̋˵ ˾̂˲˵̇˰̎̂ ˿̀˵˴̊̏˲˻̏˵˼̋˼ ̂̀˵˱˾˲˰˽˸̏˼ 

˿˾ ˺˾˼˿˻˵˺́̃ ̍˺́˿˻̃˰̂˰̆˸˾˽˽̋̅ ˿˾˺˰˷˰̂˵˻˵˹. ˠ˰́-

̈˸̀˸̂̌ ˰́́˾̀̂˸˼˵˽̂ ˺˾˼˿˾˷˸̆˸˹ ̂˰˺˾˳˾ ˽˰˷˽˰̇˵˽˸̏ 

˼˾˶˽˾ ˿̀˸ ˽˰˻˸̇˸˸ ˱˾˻̌̈˾˳˾ ˺˾˻˸̇˵́̂˲˰ ˽˾˲̋̅ 

˼˾˽˾˼˵̀˾˲ — ˰˺̂˸˲˽̋̅ ̀˰˷˱˰˲˸̂˵˻˵˹. ˘˷˲˵́̂˽˾, ̇̂˾ 

˼˾˽˾̄̃˽˺̆˸˾˽˰˻̌˽̋˵ ˼˾˽˾˼˵̀̋ ˲ ˺˾˼˿˾˷˸̆˸˸ (̆˸-

˺˻˾˳˵˺́˸˻˼˵̂˰˺̀˸˻˰̂, ˳˸˴̀˾˺́˸˿̀˾˿˸˻˼˵̂˰˺̀˸˻˰̂, 

˼˵̂˸˻˼˵̂˰˺̀˸˻˰̂) ˾˱˻˰˴˰̎̂ ˴˾́̂˰̂˾̇˽˾˹ ˰˺̂˸˲˽˾-

́̂̌̎ ˲ ̀˵˰˺̆˸̏̅ ̄˾̂˾˿˾˻˸˼˵̀˸˷˰̆˸˸ ˸ ˲ ́˾̇˵̂˰˽˸˸ 

́ ̂̀˵̅̄̃˽˺̆˸˾˽˰˻̌˽̋˼˸ ˼˾˽˾˼˵̀˰˼˸, ˽˰˿̀˸˼˵̀ ́ 

˿̀˾˿˾˺́˸˻˸̀˾˲˰˽˽̋˼ ̂̀˸˼˵̂˸˻˿̀˾˿˰˽̂̀˸˰˺̀˸˻˰-

̂˾˼, ˿˾˷˲˾˻̏̎̂ ˿˾˻̃̇˰̂̌ ˿˾˻˸˼˵̀˽̋˵ ˿˻˵˽˺˸ ˲̋́˾-

˺˾˹ ˿˻˾̂˽˾́̂˸ ˸ ́ ˲̋́˾˺˸˼˸ ̄˸˷˸˺˾-˼˵̅˰˽˸̇˵́˺˸˼˸ 

̅˰̀˰˺̂˵̀˸́̂˸˺˰˼˸ [1].

˒˰˶˽̋˼ ̂˵̅˽˾˻˾˳˸̇˵́˺˸˼ ˿˾˺˰˷˰̂˵˻˵˼ ˿̀˾̆˵́́˰ 

ˣˤ-˾̂˲˵̀˶˴˵˽˸̏ ̏˲˻̏˵̂́̏ ́˺˾̀˾́̂̌ ˿˾˻˸˼˵̀˸˷˰̆˸˸, 

˺˾̂˾̀˰̏ ˷˰˲˸́˸̂ ˾̂ ˽˵́˺˾˻̌˺˸̅ ̄˰˺̂˾̀˾˲ [2]:

� ˾̂ ˾˻˸˳˾˼˵̀-˼˾˽˾˼˵̀˽˾˳˾ ́˾́̂˰˲˰
˺˾˼˿˾˷˸̆˸˸, ˿˾́˺˾˻̌˺̃ ˺˰˶˴̋˹ ˼˾˽˾˼˵̀
(˾˻˸˳˾˼˵̀) ˾̂˲˵̀˶˴˰˵̂́̏ ́ ̀˰˷˻˸̇˽˾˹
́˺˾̀˾́̂̌̎, ̇̂˾ ́˲̏˷˰˽˾ ́ ˵˳˾ ̀˵˰˺̆˸˾˽˽˾˹
́˿˾́˾˱˽˾́̂̌̎;

� ˾̂ ̂˾˻̉˸˽̋ ́˻˾̏ ˿˾˻̃̇˰˵˼˾˳˾ ˿˾˺̀̋̂˸̏:

̇˵˼ ̂˾˻̉˵ ́˻˾˹, ̂˵˼ ˱˾˻̌̈˵ ˲̀˵˼̏ ˵˳˾
̍˺́˿˾˷˸̆˸˸ ˿˾˴ UV-˾˱˻̃̇˵˽˸˵˼;

� ˾̂ ˺˾˻˸̇˵́̂˲˰ ́˲˵̂˾˲˾˹ ̍˽˵̀˳˸˸, ˿̀˸̅˾˴̏̉˵˹́̏
˽˰ ˵˴˸˽˸̆̃ ˿˾˲˵̀̅˽˾́̂˸ ˿˾˺̀̋̂˸̏:

˴˾ ˾˿̀˵˴˵˻˵˽˽˾˳˾ ˼˾˼˵˽̂˰ ́˺˾̀˾́̂̌
˾̂˲˵̀˶˴˵˽˸̏ ̀˰́̂˵̂ ́ ̃˲˵˻˸̇˵˽˸˵˼ ˺˾˻˸̇˵́̂˲˰
̍˽˵̀˳˸˸, ˿̀˸̅˾˴̏̉˵˹́̏ ˽˰ ˵˴˸˽˸̆̃ ˿˾˲˵̀̅˽˾́̂˸;

� ˾̂ ́˿˵˺̂̀˰ ˸́̂˾̇˽˸˺˰ ˸˷˻̃̇˵˽˸̏;

� ˾̂ ́˿˵˺̂̀˰ ˿˾˳˻˾̉˵˽˸̏ ̄˾̂˾˸˽˸̆˸˰̂˾̀˰
(́˵˽́˸˱˸˻˸˷˰̂˾̀˰) [3].

˒ ˤ˟˚ ˺˻̎̇˵˲̃̎ ̀˾˻̌ ˸˳̀˰˵̂ ̄˾̂˾˸˽˸̆˸˰-

̂˾̀, ̂˰˺ ˺˰˺ ˾˴˽˸˼ ˸˷ ˾́˽˾˲˽̋̅ ˿˰̀˰˼˵̂̀˾˲ ˣˤ-

˾̂˲˵̀˶˴˰˵˼̋̅ ˺˾˼˿˾˷˸̆˸˹ ̏˲˻̏˵̂́̏ ˾˱˻˰́̂̌ ˵˵ ˼˰˺-

́˸˼˰˻̌˽˾˹ ́˿˵˺̂̀˰˻̌˽˾˹ ̇̃˲́̂˲˸̂˵˻̌˽˾́̂˸, ˺˾̂˾̀˰̏ 

˴˾˻˶˽˰ ́˾˲˿˰˴˰̂̌ ́ ˽˰˸˱˾˻˵˵ ˸˽̂˵˽́˸˲˽̋˼˸ ˻˸˽˸̏-

˼˸ ˣˤ-́˿˵˺̂̀˰ ˸́̂˾̇˽˸˺˰ ˸˷˻̃̇˵˽˸̏. ˤ˾̂˾˸˽˸̆˸˰̂˾-

̀̋, ˿˾˳˻˾̉˰̏ ˣˤ-˸˷˻̃̇˵˽˸˵, ̀˰˷˻˰˳˰̎̂́̏ ˽˰ ́˲˾˱˾˴-

˽̋˵ ̀˰˴˸˺˰˻̋, ˽˵˾˱̅˾˴˸˼̋˵ ˴˻̏ ˷˰˿̃́˺˰ ˿̀˾̆˵́́˰ 

˿˾˻˸˼˵̀˸˷˰̆˸˸.

ʈɹɿ 667.6

ɿʃʀʃʂʇɽʇʈʀ
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ɿʃʀʃʂʇɽʇʈʀ

˟̀˾˲˵˴˵˽˽̋˹ ˰˽˰˻˸˷ ́˲˵̂˾̂˵̅˽˸̇˵́˺˸̅ ̅˰̀˰˺̂˵-

̀˸́̂˸˺ ̀˰́˿̀˾́̂̀˰˽˵˽˽̋̅ ˣˤ-˸́̂˾̇˽˸˺˾˲ ˸˷˻̃̇˵˽˸̏, 

˲ ˺˾̂˾̀̋̅ ˴˻̏ ˾̂˲˵̀˶˴˵˽˸̏ ˸́˿˾˻̌˷̃̎̂ ̀̂̃̂˽̋˹ 

˸˷˻̃̇˰̂˵˻̌ ˲̋́˾˺˾˳˾ ˴˰˲˻˵˽˸̏ ́˾ ́˿˵˺̂̀˾˼ ˾̂ 254 

˴˾ 456 ˽˼ (̀˸́. 1), ˲̋̏˲˸˻ ̀̏˴ ˵˳˾ ˽˵˴˾́̂˰̂˺˾˲: ˽˸˷-

˺˸˹ ˚˟˔, ˽˰˳̀˵˲˰˽˸˵ ˿˾˲˵̀̅˽˾́̂˸, ̍˺˾˻˾˳˸̇˵́˺˰̏ 

˽˵˱˵˷˾˿˰́˽˾́̂̌. ˣˤ-˴˸˰˿˰˷˾˽ ́˲˵̂˰ ̂˰˺˸̅ ˸́̂˾̇˽˸-

˺˾˲ ˸˷˻̃̇˵˽˸̏ ˴˵˻˸̂́̏ ˽˰ ̂̀˸ ˾˱˻˰́̂˸ (̀˸́. 2): UVA 

(315–280   ˽˼), UVB (400–315 ˽˼), UVC (280–100 ˽˼ — 

̍̂˾ ˾˿˰́˽˰̏ ̇˰́̂̌ ˴˸˰˿˰˷˾˽˰, ˾˽˰ ̀˰˷̀̃̈˰˵̂ ˔˝˚ ˾̀-

˳˰˽˸˷˼˰ ˸ ˿̀˸ ˴˻˸̂˵˻̌˽˾˼ ˲˾˷˴˵˹́̂˲˸˸ ˽˰ ̇˵˻˾˲˵˺˰ 

˼˾˶˵̂ ˿̀˸˲˵́̂˸ ˺ ̀˰˺̃ ˺˾˶˸) [4].

˒ ˿˾́˻˵˴˽˸˵ ˳˾˴̋ ˲ ̀˰˷˻˸̇˽̋̅ ˾˱˻˰́̂̏̅ ˽˰̃˺˸ ˸ 

˿̀˾˼̋̈˻˵˽˽˾́̂˸ ˲˵˴̃̂́̏ ˰˺̂˸˲˽̋˵ ˸́́˻˵˴˾˲˰˽˸̏, 

˽˰˿̀˰˲˻˵˽˽̋˵ ˽˰ ́˾˷˴˰˽˸˵ ̀˵́̃̀-

́˾- ˸ ̍˽˵̀˳˾́˱˵̀˵˳˰̎̉˸̅ ̍˺˾˻˾-

˳˸̇˵́˺˸ ˱˵˷˾˿˰́˽̋̅ ̂˵̅˽˾˻˾˳˸˹. 

˒ ́˲̏˷˸ ́ ̍̂˸˼ ˲́˵ ˱˾˻˵˵ ˿˾˿̃˻̏̀-

˽̋˼ ́̂˰˽˾˲˸̂́̏ ˿̀˸˼˵˽˵˽˸˵ ́˲˵-

̂˾˴˸˾˴˽̋̅ (LED) ˣˤ-˸˷˻̃̇˰̂˵˻˵˹. 

ˑ˾˻̌̈˰̏ ˴˻˸˽˰ ˲˾˻˽̋ ˸˷˻̃̇˵˽˸̏ 

˾˱˵́˿˵̇˸˲˰˵̂ ˻̃̇̈˵˵ ˿̀˾˽˸˺˽˾-

˲˵˽˸˵ ˲ ́˻˾˹ ˿˾˺̀̋̂˸̏ ˸, ́˻˵˴˾-

˲˰̂˵˻̌˽˾, ˱̋́̂̀˾˵ ˾̂˲˵̀˶˴˵˽˸˵ 

́˻˾̏ ˿˾ ˲́˵˼̃ ˾˱̊˵˼̃. ˡ˺˾̀˾́̂̌ 

˾̂˲˵̀˶˴˵˽˸̏ ˿˾˺̀̋̂˸˹ (˲ ̂˾˼ 

̇˸́˻˵ ˿˸˳˼˵˽̂˸̀˾˲˰˽˽̋̅) ́ ˿˾˼˾-

̉̌̎ LED-˸˷˻̃̇˰̂˵˻˵˹ ˲ ˽˵́˺˾˻̌˺˾ 

̀˰˷ ˲̋̈˵, ̇˵˼ ˿̀˸ ˸́˿˾˻̌˷˾˲˰˽˸˸ 

̂̀˰˴˸̆˸˾˽˽̋̅ ˸́̂˾̇˽˸˺˾˲ ˣˤ-

˸˷˻̃̇˵˽˸̏.

ˡ̀˰˲˽˸̂˵˻̌˽˰̏ ̅˰̀˰˺̂˵̀˸́̂˸˺˰ ˻̎˼˸˽˵́̆˵˽̂˽̋̅ 

˸ ́˲˵̂˾˴˸˾˴˽̋̅ ˸́̂˾̇˽˸˺˾˲ ˸˷˻̃̇˵˽˸̏ ˿̀˸˲˵˴˵˽˰ ˲ 

̂˰˱˻˸̆˵ 1.

ˠ˰˱˾̂˰ ́˲˵̂˾˴˸˾˴˽˾˳˾ ˸́̂˾̇˽˸˺˰ ˾́˽˾˲˰˽˰ ˽˰ ˲˾˷-

˽˸˺˽˾˲˵˽˸˸ ́˲˵̂˾˲˾˳˾ ˸˷˻̃̇˵˽˸̏ ˿̀˸ ˿̀˾̅˾˶˴˵˽˸˸ 

̍˻˵˺̂̀˸̇˵́˺˾˳˾ ̂˾˺˰ ̇˵̀˵˷ p-n-˿˵̀˵̅˾˴. ˦˲˵̂ ́˲˵-

̇˵˽˸̏ (˴˻˸˽˰ ˲˾˻˽̋ ˼˰˺́˸˼̃˼˰ ́˿˵˺̂̀˰ ˸˷˻̃̇˵˽˸̏) 

˾˿̀˵˴˵˻̏˵̂́̏ ̂˸˿˾˼ ˸́˿˾˻̌˷̃˵˼̋̅ ˿˾˻̃˿̀˾˲˾˴˽˸˺˾-

˲̋̅ ˼˰̂˵̀˸˰˻˾˲, ˾˱̀˰˷̃̎̉˸̅ p-n-˿˵̀˵̅˾˴.

˚ ˽˵˴˾́̂˰̂˺˰˼ LED-˸́̂˾̇˽˸˺˾˲ ˼˾˶˽˾ ˾̂˽˵́̂˸ ˽˰-

˳̀˵˲˰˽˸˵ ˼˾̉˽̋̅ ́˲˵̂˾˴˸˾˴˾˲ ˲ ˿̀˾̆˵́́˵ ̀˰˱˾̂̋, 

̇̂˾ ˿̀˸˲˾˴˸̂ ˺ ˿˵̀˵˳̀˵˲̃ ́˲˵̂˾˴˸˾˴˰, ́˽˸˶˰̏ ˸˽-

̂˵˽́˸˲˽˾́̂̌ ˸˷˻̃̇˵˽˸̏ ́˲˵̂˰ ˸, ́˾˾̂˲˵̂́̂˲˵˽˽˾, ́˺˾-

̀˾́̂̌ ˿̀˾̂˵˺˰˽˸̏ ̀˵˰˺̆˸˸ ˿˾˻˸˼˵̀˸˷˰̆˸˸. ˟˾̍̂˾˼̃ 

˴˻̏ ˴˾́̂˸˶˵˽˸̏ ˲̋́˾˺˾˹ ˼˾̉˽˾́̂˸ ˸˷˻̃̇˰̂˵˻̏ ˽˵-

˾˱̅˾˴˸˼˰ ̃́̂˰˽˾˲˺˰ ́˸́̂˵˼̋ ˾̅˻˰˶˴˵˽˸̏, ˺˾̂˾̀˰̏ 

˱̋ ̍̄̄˵˺̂˸˲˽˾ ˾̅˻˰˶˴˰˻˰ ˺̀˸́̂˰˻˻ ˿̀˸ ̃˲˵˻˸̇˵˽˸˸ 

˼˾̉˽˾́̂˸, ˽˵ ˴˾˿̃́˺˰˻˰ ˵˳˾ ˴˵˳̀˰˴˰̆˸˸ ˸, ́˾˾̂˲˵̂-

́̂˲˵˽˽˾, ́˽˸˶˵˽˸̏ ˸˽̂˵˽́˸˲˽˾́̂˸ ˸˷˻̃̇˵˽˸̏ ˽˰ ́˲˵-

̂˾˴˸˾˴˵.

ˠ˵̆˵˿̂̃̀˰ LED-˾̂˲˵̀˶˴˰˵˼̋̅ ˺˾˼˿˾˷˸̆˸˹ ˾̂˻˸-

̇˰˵̂́̏ ˾̂ ̀˵̆˵˿̂̃̀̋ ˺˾˼˿˾˷˸̆˸˸ ˣˤ-˾̂˲˵̀˶˴˵˽˸̏. 

˭̂˰ ˾́˾˱˵˽˽˾́̂̌ ́˲̏˷˰˽˰ ́ ̃˷˺˸˼ ˴˸˰˿˰˷˾˽˾˼ ˸˷˻̃̇˵-

˽˸̏ LED-˸́̂˾̇˽˸˺˾˲ — 390–410 ˽ ˼. ̝ ˻̏ ̂ ˾˳˾ ̇ ̂˾˱̋ ˿ ˾-

˻˸˼˵̀˽̋˵ ˺˾˼˿˾˷˸̆˸˸ ˾̂˲˵̀˶˴˰˻˸́̌ ˲ ̃˷˺˾˼ ˴˸˰˿˰-

˷˾˽˵ ́ ˲̋́˾˺˾˹ ́˺˾̀˾́̂̌̎, ˽˵˾˱̅˾˴˸˼˾ ˸́˿˾˻̌˷˾˲˰̂̌ 

̄˾̂˾˸˽˸̆˸˰̂˾̀̋ ́ ́˵˽́˸˱˸˻˸˷˰-

̆˸˵˹ ̍˽˵̀˳˸˸ ˿˾˳˻˾̉˵˽˸̏ ˲ ̃˷˺˾˼ 

̃̇˰́̂˺˵ ́˿˵˺̂̀˰. ˞˴˽˰˺˾ ̄˾̂˾˸˽˸-

̆˸˰̂˾̀̋, ˸˼˵̎̉˸˵ ˿˾˳˻˾̉˵˽˸˵ ˲ 

̍̂˾˼ ̃˷˺˾˼ ˴˸˰˿˰˷˾˽˵, ˺˰˺ ˿̀˰˲˸-

˻˾, ̏˲˻̏̎̂́̏ ˳̃́̂̋˼˸ ˸ ˶˵˻̂̋˼˸ 

˺˾˼˿˾˽˵˽̂˰˼˸, ˸́˿˾˻̌˷̃̏ ˺˾̂˾̀̋˵ 

˽˵˲˾˷˼˾˶˽˾ ˿˾˻̃̇˸̂̌ ˿̀˾˷̀˰̇˽̋˵ 

˿˾˺̀̋̂˸̏ ˸ ˿˾˺̀̋̂˸̏ ˿˰́̂˵˻̌˽̋̅ 

˾̂̂˵˽˺˾˲ [5].

˒ ˽˰́̂˾̏̉˵˵ ˲̀˵˼̏ ˾˴˽˸˼ ˸˷ 

˽˰˸˱˾˻˵˵ ˷˽˰̇˸˼̋̅ ˿̀˸˵˼˾˲ ˿˾-

˲̋̈˵˽˸̏ ̍̄̄˵˺̂˸˲˽˾́̂˸ ˸˽˸̆˸˸-

̀˾˲˰˽˸̏ ̀˰˴˸˺˰˻̌˽˾˹ ˿˾˻˸˼˵̀˸-

˷˰̆˸˸ ́ ˿˾˼˾̉̌̎ LED-˸́̂˾̇˽˸˺˾˲ 

˸˷˻̃̇˵˽˸̏ ̏˲˻̏˵̂́̏ ˸́˿˾˻̌˷˾˲˰-

ˠ˸́. 1. ʆʤʚʟʧʥʰ ʝʜʠʨʬʚʢʝʴ ʧʥʕʙʝʫʝʣʢʢʣʞ ʥʧʨʧʢʣʞ (ʕ) ʝ ʦʗʚʧʣ-
ʙʝʣʙʢʣʞ (ʖ) ʠʕʡʤ

Т˰˱˻˸ц˰ 1. ʆʥʕʗʢʚʢʝʚ ʪʕʥʕʟʧʚʥʝʦʧʝʟ ʥʧʨʧʢʰʪ ʝ ʦʗʚʧʣʙʝʣʙʢʰʪ ʝʦʧʣʬʢʝʟʣʗ ʝʜʠʨʬʚ-
ʢʝʴ

ʆʗʣʞʦʧʗʣ ʆʗʚʧʣʙʝʣʙʢʰʚ ʠʕʡʤʰ ʅʧʨʧʢʰʚ ʠʕʡʤʰ

ˡ˿˵˺̂̀˰˻̌˽̋˹ ˴˸˰˿˰˷˾˽ ˣ˷˺˸˹ (395–410 ˽˼) ˨˸̀˾˺˸˹ (200–440 ˽˼)

˭̄̄˵˺̂˸˲˽˾́̂̌ 99%
30% UV-˸˷˻̃̇˵˽˸˵
40% ˲˸˴˸˼̋˹ ́˲˵̂
30% ˽˰˳̀˵˲˰˵˼˾́̂̌

ˠ˰˷˼˵̀̋ ˚˾˼˿˰˺̂˽̋˵ ˓̀ ˾˼˾˷˴˺˸˵

ˡ̀˾˺ ́˻̃˶˱̋, ̂̋́. ̇ 20–50 1–2

˟˾̂̀˵˱˻̏˵˼˰̏ ̍˽˵̀˳˸̏, ˒̂/̇ 1 (˽˰ 1 ́˲˵̂˾˴˸˾˴) 50–400

˞˱́˻̃˶˸˲˰˽˸˵ ˝˵ ̂̀˵˱̃˵̂ ˗˰˼˵˽˰ ˻˰˼˿

˭˺˾˻˾˳˸̇˽˾́̂̌
˝˵̂ ̀̂̃̂˸
˝˵ ̀˵˳˵˽˵̀˸̀̃˵̂ 
˾˷˾˽

ˠ̂̃̂̌
ˠ˵˳˵˽˵̀˸̀̃˵̂ ˾˷˾˽

˝˰˳̀˵˲˰˵˼˾́̂̌ ̀˰˱˾̇˵˹ ˿˾˲˵̀̅˽˾́̂˸ ˝˵˷˽˰̇˸̂˵˻̌˽˾˵ ˗˽˰̇˸̂˵˻̌˽˾˵

ˠ˸́. 2. ɹʚʠʚʢʝʚ ʢʕ ʧʥʝ ʣʖʠʕʦʧʝ UV-ʙʝʕʤʕʜʣʢʕ ʦʗʚʧʕ



˛˰˺˾˺̀˰́˾̇˽̋˵ ˼˰̂˵̀˸˰˻̋ ˸ ˸̅ ˿̀˸˼˵˽˵˽˸˵10  3/2016

ɿʃʀʃʂʇɽʇʈʀ

˽˸˵ ̄˾̂˾˸˽˸̆˸˸̀̃̎̉˸̅ ́˸́̂˵˼, 

́˾˴˵̀˶˰̉˸̅ ˴˲˰ ˸ ˱˾˻˵˵ ̄˾̂˾-

˸˽˸̆˸˰̂˾̀˰. ˢ˰˺˰̏ ̄˾̂˾˸˽˸̆˸˸̀̃-

̎̉˰̏ ́˸́̂˵˼˰ ˸˼˵˵̂ ˲̋́˾˺̃̎ ̍̄-

̄˵˺̂˸˲˽˾́̂̌ ˷˰ ́̇˵̂ ˿̀˾̏˲˻˵˽˸̏ 

́˸˽˵̀˳˸˷˼˰ [6, 7].

ʒɿʆʄɺʅɽʁɺʂʇɵʀʑʂɵʔ Чɵʆʇʑ
˒ ˽˰́̂˾̏̉˵˵ ˲̀˵˼̏ ˲ ́˲̏˷˸ ́ ˿˾-

̏˲˻˵˽˸˵˼ ́˲˵̂˾˴˸˾˴˽̋̅ (LED) UV-

˸˷˻̃̇˰̂˵˻˵˹ ˴˻̏ ˽˵˹˻-˸˽˴̃́̂̀˸˸ 

˲˾˷˽˸˺˻˰ ˿˾̂̀˵˱˽˾́̂̌ ˲ ˾˴˽˾-

̄˰˷˽̋̅ ˻˰˺˰̅ (˱˵˷ ˸́˿˾˻̌˷˾˲˰˽˸̏ 

˳̀̃˽̂˾˲˾̇˽˾˳˾, ˿˸˳˼˵˽̂˸̀˾˲˰˽˽˾-

˳˾ ˸˻˸ ˷˰̉˸̂˽˾˳˾ ˿˾˺̀̋̂˸̏). ˒˾ 

˲˽˸˼˰˽˸˵ ˱̋˻˸ ˲˷̏̂̋ ̂̀˵˱˾˲˰˽˸̏, 

˿̀˵˴̊̏˲˻̏˵˼̋˵ ˺ ˾˴˽˾̄˰˷˽̋˼ ˻˰-

˺˰˼: ˸˷˽˾́̂˾˹˺˾́̂̌ ˲ ̂˵̇˵˽˸˵ ˽˵ 

˼˵˽˵˵ 14 ˴˽˵˹, ˰˴˳˵˷˸˾˽˽˰̏ ˿̀˾̇-

˽˾́̂̌ ˽˵ ˼˵˽˵˵ 3,0 ˝/˼˼2, ˲˾˷˼˾˶-

˽˾́̂̌ ́˽̏̂˸̏ ˻˰˺˰ ˱˵˷ ˿̀˵˲̋̈˵˽˸̏ 

˲̀˵˼˵˽˸ ˲˾˷˴˵˹́̂˲˸̏ ̀˰́̂˲˾̀˸̂˵-

˻˵˹ ˽˰ ˿˾˺̀̋̂˸˵ ˸ ˱˵˷ ˵˳˾ ́˿˸˻˸˲˰-

˽˸̏ ˸ ˾̂́̃̂́̂˲˸˵ ˴˸́˿˵̀́˸˾˽˽˾˳˾ 

́˻˾̏. ˟˾́˻˵˴˽˵˵ ̂̀˵˱˾˲˰˽˸˵ ˾́˾-

˱˵˽˽˾ ˲˰˶˽˾.

В ˿̀˾̆˵́́˵ ˣˤ-˾̂˲˵̀˶˴˵˽˸̏ ˻˰˺˾˲ UV-˼˰˽˸˺̎̀˰ 

˿̀˾̏˲˻̏˵̂́̏ ˸˽˳˸˱˸̀̃̎щ˵˵ ˴˵˹́̂˲˸˵ ˺˸́˻˾̀˾-

˴˰ ˲˾˷˴̃̅˰. К˸́˻˾̀˾˴˽˾˵ ˸˽˳˸˱˸̀˾˲˰˽˸˵ ˾́˾˱˵˽˽˾ 

́˸˻̌˽˾ ˿̀˾̏˲˻̏˵̂́̏ ˲ ́˻˾˵ ˴˾ 10 ˼˺˼. В ˳˻̃˱˸˽˽̋̅ 

́˻˾̏̅ (>10 ˼˺˼) ˸˽˳˸˱˸̀̃̎щ˵˵ ˴˵˹́̂˲˸˵ ˺˸́˻˾̀˾-

˴˰ ˽˵˷˽˰̇˸̂˵˻̌˽˾. О́̂˰̂˾̇˽̋˹ ˻˸˿˺˸˹ ́˻˾˹ ˻˰˺˰ 

UV-˼˰˽˸˺̎̀˰ ̏˲˻̏˵̂́̏ ˰˻˻˵̀˳˵˽˾˼, ˸ ̅˾̂̏ ˾˽ ˻˵˳-

˺˾ ̃˴˰˻̏˵̂́̏ ̀˰́̂˲˾̀˸̂˵˻˵˼ (́˿˵̆˸˰˻̌˽̋˼ ́̀˵˴-

́̂˲˾˼), ˰ ˿˾˺̀̋̂˸˵ ́̂˰˽˾˲˸̂́̏ ˳˻̏˽̆˵˲̋˼, ˽˾ ˵˳˾ 

˺˾˽̂˰˺̂ ́ ˺˾˶˽̋˼ ˿˾˺̀˾˲˾˼ ˽˵ ˶˵˻˰̂˵˻˵˽.

˒ ̀˵˷̃˻̌̂˰̂˵ ˸́́˻˵˴˾˲˰˽˸̏ ̀̋˽˺˰ ́̋̀̌̏ ˸ ˵˳˾ ˴˾-

́̂̃˿˽˾́̂˸ ́̂˰˻˾ ˾̇˵˲˸˴˽˾, ̇̂˾ ˽˰˸˱˾˻˵˵ ˿˵̀́˿˵˺-

̂˸˲˽̋˼˸ ́ ̂˾̇˺˸ ˷̀˵˽˸̏ ˸́˿˾˻̌˷˾˲˰˽˸̏ ˿˾˺̀̋̂˸˹ 

˴˻̏ UV-˼˰˽˸˺̎̀˰ ̏˲˻̏̎̂́̏ ˰˻˸̄˰̂˸̇˵́˺˸˵ ̃̀˵-

̂˰˽˰˺̀˸˻˰̂̋. ˘˷˲˵́̂˽˾, ̇̂˾ ˾˽˸ ˷˰˽˸˼˰̎̂ ˿˵̀˲˾˵ 

˼˵́̂˾ ́̀˵˴˸ ˾˻˸˳˾˼˵̀˾˲, ˿̀˵˴˻˰˳˰̎̉˸̅ ˲̋́˾˺̃̎ 

̍̄̄˵˺̂˸˲˽˾́̂̌ ˾̂˲˵̀˶˴˵˽˸̏ ˿˾˴ ˲˾˷˴˵˹́̂˲˸˵˼ ˣˤ-

˸˷˻̃̇˵˽˸̏, ̅˰̀˰˺̂˵̀˸˷̃̎̂́̏ ˲̋́˾˺˾˹ ˿̀˾̇˽˾́̂̌̎, 

́˾˿̀˾̂˸˲˻˵˽˸˵˼ ˺ ˸́̂˸̀˰˽˸̎ ˸ ̃́̂˾˹̇˸˲˾́̂̌̎ ˺ 

̀˰́̂˲˾̀˸̂˵˻̏˼. ˒̋́˾˺˰̏ ˲̏˷˺˾́̂̌ ̍̂˸̅ ˾˻˸˳˾˼˵̀˾˲ 

˽˵ ˲́˵˳˴˰ ˿˾˷˲˾˻̏˵̂ ́˾˷˴˰˲˰̂̌ ˣˤ-˾̂˲˵̀˶˴˰˵˼̋˵ 

˺˾˼˿˾˷˸̆˸˸, ˺˾̂˾̀̋˵ ˴˰̎̂ ̃˴˾˲˻˵̂˲˾̀˸̂˵˻̌˽̋˵ 

̀˵˾˻˾˳˸̇˵́˺˸˵ ˿˾˺˰˷˰̂˵˻˸ ˿̀˸ ̂˵˼˿˵̀˰̂̃̀˵, ˽˵ ˿̀˵-

˲̋̈˰̎̉˵˹ 30 °ˡ. ː˼˸˽˾˼˾˴˸̄˸̆˸̀˾˲˰˽˽̋˵ ˿˾˻˸̍-

̄˸̀˰˺̀˸˻˰̂̋, ˾˱˻˰˴˰̏ ˽˸˷˺˾˹ ˲̏˷˺˾́̂̌̎ ˸ ˲̋́˾˺˾˹ 

̀˵˰˺̆˸˾˽˽˾˹ ́˿˾́˾˱˽˾́̂̌̎, ˿̀˸ ̄˾̀˼˸̀˾˲˰˽˸˸ ˿˾-

˺̀̋̂˸̏ ˿̀˸ ˿˾˲̋̈˵˽˽˾˹ ́˺˾̀˾́̂˸ ˾̂˲˵̀˶˴˵˽˸̏ ˾˱˵-

́˿˵̇˸˲˰̎̂ ̅˾̀˾̈˸˹ ̀˾˷˻˸˲ ˻˰˺˰. ˔˻̏ ̃˼˵˽̌̈˵˽˸̏ 

˲̏˷˺˾́̂˸ UV-˾̂˲˵̀˶˴˰˵˼̋̅ ˺˾˼˿˾˷˸̆˸˹ ̂˰˺˶˵ ˿̀˸-

˼˵˽̏̎̂́̏ ˰˺̂˸˲˽̋˵ ̀˰˷˱˰˲˸̂˵˻˸. ˒ ̀˵˷̃˻̌̂˰̂˵ ˾˱̊-

˵˺̂˰˼˸ ˸́́˻˵˴˾˲˰˽˸̏ ́̂˰˻˸ ˺˾˼˿˾˷˸̆˸˸ ˽˰ ˾́˽˾˲˵ 

˰˻˸̄˰̂˸̇˵́˺˸̅ ̃̀˵̂˰˽˰˺̀˸˻˰̂˾˲ ˸ ˰˼˸˽˾˼˾˴˸̄˸̆˸-

̀˾˲˰˽˽˾˳˾ ˿˾˻˸̍̄˸̀˰˺̀˸˻˰̂˰ ́ ˰˺̂˸˲˽̋˼˸ ̀˰˷˱˰˲˸-

̂˵˻̏˼˸ ̀˰˷˽˾˹ ̄̃˽˺̆˸˾˽˰˻̌˽˾́̂˸ ˸ ̄˾̂˾˸˽˸̆˸˰̂˾-

̀˰˼˸ ̀˰˷˻˸̇˽˾˹ ˿̀˸̀˾˴̋. ˥˰̀˰˺̂˵̀˸́̂˸˺˸ ˾˱̊˵˺̂˾˲ 

˸́́˻˵˴˾˲˰˽˸̏ ˿̀˸˲˵˴˵˽̋ ˲ ̂˰˱˻˸̆˵ 2.

˒ ́˺˾̀˾́̂˽˾˼ ˴˸́́˾˻̌˲˵̀˵ ́˾˷˴˰˲˰˻˸ ˺˾˼˿˾˷˸̆˸˸ 

˽˰ ˾́˽˾˲˵ ́˻˵˴̃̎̉˸̅ ˺˾˼˿˾˽˵˽̂˾˲ (́˼. ̂˰˱˻. 2):

� ˿˻˵˽˺˾˾˱̀˰˷˾˲˰̂˵˻˸ — ˴˸-, ̂̀˸- ˸ ̈˵́̂˸̄̃˽˺-

̆˸˾˽˰˻̌˽̋˵ ˰˻˸̄˰̂˸̇˵́˺˸˵ ̃̀˵̂˰˽˰˺̀˸˻˰̂̋, ˰˼˸˽˾-

˼˾˴˸̄˸̆˸̀˾˲˰˽˽̋˹ ˿˾˻˸̍̄˸̀˰˺̀˸˻˰̂;

� ̀˵˰˺̂˸˲˽̋˵ ̀˰˷˱˰˲˸̂˵˻˸ — ˿˾˻˸˿̀˾˿˸˻˵˽˳˻˸-

˺˾˻̌ ˼˾˽˾˰˺̀˸˻˰̂, ˿̀˾˿˾˺́˸˻˸̀˾˲˰˽˽̋˹ ˴˸˰˺̀˸˻˰̂ 

˽˵˾˿˵˽̂˸˻˳˻˸˺˾˻̏, ˿̀˾˿˾˺́˸˻˸̀˾˲˰˽˽̋˹ ̂̀˸˼˵̂˸˻-

˿̀˾˿˰˽̂̀˸˰˺̀˸˻˰̂;

� ̄˾̂˾˸˽˸̆˸˰̂˾̀̋ — 2,4,6-̂̀˸˼˵̂˸˻˱˵˽˷˾˸˻˴˸-

̄˵˽˸˻̄˾́̄˸˽˾˺́˸˴, α-˳˸˴̀˾˺́˸˺˵̂˾˽̋ ˸ ˳˸˴̀˾˺́˸-

˺˵̂˾˽˱˵˽˷˾̄˵˽˾˽, ˴˸́˻˾˶˽̋˹ ̍̄˸̀ ˺˰̀˱˾˺́˸˼˵̂˾˺-

́˸˾˺́˰̂˾˽ ˸ ˿˾˻˸̂˵̂̀˰˼˵̂˸˻˵˽˳˻˸˺˾˻̌.

ˡ ˿˾˼˾̉̌̎ ˰˿˿˻˸˺˰̂˾̀˰ ˾˱̀˰˷̆̋ ˽˰˽˾́˸˻˸ ˽˰ ̄˾-

̂˾˳̀˰̄˸̇˵́˺˸˵ ́̂˵˺˻̏˽˽̋˵ ˿˻˰́̂˸˽˺˸ ̂˾˻̉˸˽˾˹ 300 

˼˺˼. ˟˾˻̃̇˵˽˽̋˹ ́˻˾˹ ˾̂˲˵̀˶˴˰˻˸ LED-˻˰˼˿˾˹ ˲ ̂˵-

̇˵˽˸˵ 30 ́˵˺. ˘˽̂˵˽́˸˲˽˾́̂̌ ̃˻̌̂̀˰̄˸˾˻˵̂˾˲˾˳˾ ˸˷˻̃-

̇˵˽˸̏ (H) ˲ ˾˱˻˰́̂̏̅ UV-A, UV-B, UV-C, UV-V ̀˵˳˸́̂̀˸-

̀˾˲˰˻˸ ́ ˿˾˼˾̉̌̎ ˣˤ-̀˰˴˸˾˼˵̂̀˰ «UV Power Puck II». 

˘˽̂˵˽́˸˲˽˾́̂̌ x ˤ-˸˷˻̃̇˵˽˸̏ ˻ ˰˼˿̋ LED-48 ́ ˾́̂˰˲˸˻˰ 

HA = 41,8 ˼˒̂/́˼2, HB = 0 ˼˒̂/́˼2, HC = 0 ˼˒̂/́˼2.

˔˻̏ ˰˽˰˻˸˷˰ ˿˾˻̃̇˵˽˽̋̅ ˿˾˺̀̋̂˸˹ ˸́˿˾˻̌˷˾˲˰˻˸ 

́˻˵˴̃̎̉˸˵ ˼˵̂˾˴̋ ˸́́˻˵˴˾˲˰˽˸̏:

� ̇˸́˻˾ ̂ ˲˵̀˴˾́̂˸ ˾ ˿̀˵˴˵˻̏˻˸ ́  ˿ ˾˼˾̉̌̎ ˼ ˸˺̀˾-

̂˲˵̀˴˾˼˵̂̀˰ ˟˜ˢ-3, ˿̀˵˴˽˰˷˽˰̇˵˽˽˾˳˾ ˴˻̏ ˸˷˼˵̀˵-

˽˸̏ ˼˸˺̀˾̂˲˵̀˴˾́̂˸ ˼˵̂˰˻˻˾˲, ́̂˵˺˻˰, ˰˱̀˰˷˸˲˾˲, 

˺˵̀˰˼˸˺˸ ˸ ˴̀̃˳˸̅ ˼˰̂˵̀˸˰˻˾˲;

Т˰˱˻˸ц˰ 2. ʂʚʟʣʧʣʥʰʚ ʪʕʥʕʟʧʚʥʝʦʧʝʟʝ ʣʖʯʚʟʧʣʗ ʝʦʦʠʚʙʣʗʕʢʝʴ

№ ʊʝʡʝʬʚʦʟʣʚ ʦʣʚʙʝʢʚʢʝʚ ʉʨʢʟʫʝʣʢʕʠʱ-
ʢʣʦʧʱ

ɷʴʜʟʣʦʧʱ, 
ʄʕ×ʦ

ʁʁ, 
ʘ/ʡʣʠʱ

˟˻е˽˺˾˾˱̀˰˷˾˲˰̂е˻˸

1 ː˻˸̄˰̂˸̇˵́˺˸˹ ̃̀˵̂˰˽˰˺̀˸˻˰̂

2 3,56 1500

3 7,1 2000

6 1,9 1000

2
ː˼˸˽˾˼˾˴˸̄˸̆˸̀˾˲˰˽˽̋˹ ˿˾˻˸̍̄˸̀˰-
˺̀˸˻˰̂

2,6 0,05–0,09 480

ˠе˰˺ц˸˾˽˽˾́˿˾́˾˱˽ые ̀˰˷˱˰˲˸̂е˻˸

1 ˟˾˻˸˿̀˾˿˸˻˵˽˳˻˸˺˾˻̌ ˼˾˽˾˰˺̀˸˻˰̂ 1 90 420

2
˟̀˾˿˾˺́˸˻˸̀˾˲˰˽˽̋˹ ˴˸˰˺̀˸˻˰̂ ˽˵˾˿˵˽-
̂˸˻˳˻˸˺˾˻̏

2 15 330

3
˟̀˾˿˾˺́˸˻˸̀˾˲˰˽˽̋˹ ̂̀˸˼˵̂˸˻˿̀˾˿˰˽-
̂̀˸˰˺̀˸˻˰̂

3 95 475

Ф˾̂˾˸˽˸ц˸˰̂˾̀ы

№ ʊʝʡʝʬʚʦʟʣʚ ʢʕʜʗʕʢʝʚ ʄʝʟʝ ʤʣʘʠʣʮʚʢʝʴ ʗ UV- ʝ ʗʝʙʝʡʣʞ 
ʣʖʠʕʦʧʴʪ ʦʤʚʟʧʥʕ ʗ ʡʚʧʕʢʣʠʚ, ʢʡ

1
2,4,6-̂̀˸˼˵̂˸˻˱˵˽˷˾˸˻˴˸̄˵˽˸˻̄˾́̄˸-
˽˾˺́˸˴

273, 390

2 α-˓˸ ˴̀˾˺́˸˺˵̂˾˽̋ 244, 280, 330

3 ˓˸ ˴̀˾˺́˸˺˵̂˾˽˱˵˽˷˾̄˵˽˾˽ 251, 333

4
˔˸́˻˾˶˽̋˹ ̍̄˸̀ ˺˰̀˱˾˺́˸˼˵̂˾˺́˸˾˺́˰-
̂˾˽

258, 382, 395



˛˰˺˾˺̀˰́˾̇˽̋˵ ˼˰̂˵̀˸˰˻̋ ˸ ˸̅ ˿̀˸˼˵˽˵˽˸˵ 11  3/2016

ɿʃʀʃʂʇɽʇʈʀ

� ˰˴˳˵˷˸˾˽˽̃̎ ˿̀˾̇˽˾́̂̌ ˾˿̀˵˴˵˻̏˻˸ ́ ˿˾˼˾̉̌̎
̍˻˵˺̂̀˾˽˽˾˳˾ ˿̀˸˱˾̀˰ «Neurtek KN-10» (˘ˡ˞ 4624). ˒ 

˽˰́̂˾̏̉˵˵ ˲̀˵˼̏ ̂˾̇˽˾ ˽˵ ̃́̂˰˽˾˲˻˵˽˾, ˺˰˺̃̎ ˿˾˴-

˻˾˶˺̃ ˼˾˶˽˾ ˸́˿˾˻̌˷˾˲˰̂̌ ˺˰˺ ˰˽˰˻˾˳ ˽˾˳̂˵˲˾˹ ˿˻˰-

́̂˸˽̋ ˴˻̏ ˾˿̀˵˴˵˻˵˽˸̏ ˲˵˻˸̇˸˽̋ ˰˴˳˵˷˸˾˽˽˾˹ ˿̀˾̇-

˽˾́̂˸. ː˽˰˻˸˷ ˿̀˾˲˵˴˵˽˽̋̅ ˸́́˻˵˴˾˲˰˽˸˹ ˿˾˺˰˷˰˻, 

̇̂˾ ́̂˵˺˻̏˽˽̋˵ ˿˻˰́̂˸˽̋ ˽˰˸˱˾˻˵˵ ˿̀˵˴˿˾̇̂˸̂˵˻̌-

˽̋ ́ ̂˾̇˺˸ ˷̀˵˽˸̏ ˼˸˽˸˼˰˻̌˽˾˳˾ ̀˰˷˱̀˾́˰ ˴˰˽˽̋̅ ˸ 

˲˾˷˼˾˶˽˾́̂˸ ́̀˰˲˽˵˽˸̏ ̀˵˷̃˻̌̂˰̂˾˲ ˸́˿̋̂˰˽˸˹ ˿̀˾̇-

˽˾́̂˸ ́̆˵˿˻˵˽˸̏ ˿˾˺̀̋̂˸˹ ́ ˽˾˳̂˵˲˾˹ ˿˻˰́̂˸˽˾˹;

� ˿̀˵˴˵˻ ˿̀˾̇˽˾́̂˸ ˿̀˸ ̀˰́̂̏˶˵˽˸˸ ˸ ˾̂˽˾́˸-

̂˵˻̌˽˾˵ ̃˴˻˸˽˵˽˸˵ ˾˿̀˵˴˵˻̏˻˸ ˿˾ ˓˞ˡˢ 18299-72;

� ́̂˵˿˵˽̌ ˺˾˽˲˵̀́˸˸ ˿˾˻˸˼˵̀˰ ˾˿̀˵˴˵˻̏˻˸ ́
˿˾˼˾̉̌̎ ˿̀˸˱˾̀˰ «Kistock KTT 310». ˟̀˸˱˾̀ ˸́-

˿˾˻̌˷˾˲˰˻˸ ˴˻̏ ˸˷˼˵̀˵˽˸̏ ̂˵˼˿˵̀˰̂̃̀̋ ˿̀˸ ̄˸-

˷˸˺˾-̅˸˼˸̇˵́˺˸̅ ˿̀˾̆˵́́˰̅, ˿̀˾˸́̅˾˴̏̉˸̅ ˲˾ ˲̀˵-

˼̏ ̀˰˴˸˺˰˻̌˽˾˹ ˿˾˻˸˼˵̀˸˷˰̆˸˸, ˸˽˸̆˸˸̀̃˵˼˾˹ 

LED-˸˷˻̃̇˵˽˸˵˼. ˟˾˳̀˵̈˽˾́̂̌ ˿̀˸˱˾̀˰ — ±0,1 °ˡ. ˒ 

˺˰̇˵́̂˲˵ ˴˰̂̇˸˺˾˲ ̂˵˼˿˵̀˰̂̃̀̋ ˸́˿˾˻̌˷̃˵̂́̏ ̂˵̀-

˼˾̍˻˵˺̂̀˸̇˵́˺˸˹ ˿̀˵˾˱̀˰˷˾˲˰̂˵˻̌ (̂˵̀˼˾˿˰̀˰), ˺˾-

̂˾̀̋˹ ˿̀˵˴́̂˰˲˻̏˵̂ ́˾˱˾˹ ́˿˰˹ ˴˲̃̅ ˿̀˾˲˾˴˽˸˺˾˲ 

(̂˵̀˼˾̍˻˵˺̂̀˾˴˾˲). ˟̀˸ ˽˰˳̀˵˲˰˽˸˸ «˳˾̀̏̇˵˳˾» ́˿˰̏ 

˽˰ ˺˾˽̆˰̅ «̅˾˻˾˴˽˾˳˾» ́˿˰̏ ˾˱̀˰˷̃˵̂́̏ ̂˵̀˼˾̍˻˵˺-

̂̀˾˴˲˸˶̃̉˰̏ ́˸˻˰ (̂˵̀˼˾˭˔ˡ) ˿˾́̂˾̏˽˽˾˳˾ ̂˾˺˰. ˟˾-

˳̀˵̈˽˾́̂̌ ̂˵̀˼˾˿˰̀̋ — 0,4–1,1% ˾̂ ˿˾˺˰˷˰˽˸˹. ˠ˵-

˰˺̆˸˾˽˽̃̎ ́˼˵́̌ ˿˾˼˵̉˰̎̂ ˲ ̂˵˿˻˾˸˷˾˻˸̀˾˲˰˽˽̃̎ 

̄˾̀˼̃. ˒ ̆˵˽̂̀˵ ̄˾̀˼̋ ̀˰˷˼˵̉˵˽˰ ̂˵̀˼˾˿˰̀˰, ́ ˿˾-

˼˾̉̌̎ ˺ ˾̂˾̀˾˹ ˸ ˷˼˵̀̏̎̂ ̂ ˵˼˿˵̀˰̂̃̀̃ ̆ ˵˽̂̀˰ ˾ ˱̀˰˷-

̆˰ ˲  ˽ ˰̇˰˻̌˽̋˹ ˼ ˾˼˵˽̂ ˸  ̇ ˵̀˵˷ ˾ ˿̀˵˴˵˻˵˽˽̋˵ ˿ ̀˾˼˵-

˶̃̂˺˸ ˲̀˵˼˵˽˸. ˞̂˲˵̀˶˴˵˽˸˵ ˿˾˺̀̋̂˸̏ ˿̀˾˲˾˴˸˻˸ ˲ 

̂˵̇˵˽˸˵ 60 ́˵˺ ́ ˿˾˼˾̉̌̎ LED-˸́̂˾̇˽˸˺˰ ˸˷˻̃̇˵˽˸̏. 

˞˱̀˰˱˾̂˺˰ ́˾˱̀˰˽˽̋̅ ˴˰˽˽̋̅ ˿˾˷˲˾˻˸˻˰ ˿˾˻̃̇˸̂̌ 

˷˰˲˸́˸˼˾́̂̌ Т=f(t), ˳ ˴˵ Т — ̂ ˵˼˿˵̀˰̂̃̀˰ ̆ ˵˽̂̀˰ ˾ ˱̀˰˷-

̆˰, t — ˲̀˵˼̏, ́˵˺. ˡ ̃˲˵˻˸̇˵˽˸˵˼ ́̂˵˿˵˽˸ ˺˾˽˲˵̀́˸˸ 

̀˰́̂˵̂ ̂˵˼˿˵̀˰̂̃̀˰ ˿̀˾̆˵́́˰ ˿˾˻˸˼˵̀˸˷˰̆˸˸, ˰ ́˻˵-

˴˾˲˰̂˵˻̌˽˾, ̀˰́̂˵̂ ˵˳˾ ́˺˾̀˾́̂̌;

� ˿˾˲˵̀̅˽˾́̂˽̃̎ ̍˽˵̀˳˸̎ ˾˿̀˵˴˵˻̏˻˸ ˿˾ ˺̀˰˵-

˲˾˼̃ ̃˳˻̃ ́˼˰̇˸˲˰˽˸̏. ˒ ˺˰̇˵́̂˲˵ ˿˾˻̏̀˽˾˹ ˸ ˽˵˿˾-

˻̏̀˽˾˹ ˶˸˴˺˾́̂˵˹ ˸́˿˾˻̌˷˾˲˰˻˸ ˲˾˴̃ ˸ ˳˻˸̆˵̀˸˽. 

˗˽˰̇˵˽˸˵ ˿˾˲˵̀̅˽˾́̂˽˾˹ ̍˽˵̀˳˸˸ ̀˰́́̇˸̂̋˲˰˻˸ ˿˾ 

̃̀˰˲˽˵˽˸̎ ˞̃̍˽́˰–˒˵˽˴̂˰–˚˰˱˻˸:

cosθ + 1 = 2[(σd
̂˳)

1/2 × (σd
˶˳)

1/2 + (σp
̂˳)

1/2 × (σp
˶˳)

1/2]/σ˶̂;

� ́̂˵˿˵˽̌ ̀˰́̂˲˾̀˵˽˸̏ ˿˾˺̀̋̂˸̏. ˧˵̀˵˷ 14 ˴˽˵˹
˿˾˺̀̋̂˸˵ ˴˾˻˶˽˾ ˱̋̂̌ ́˽̏̂˾, ̂˰˺ ˺˰˺ ˲ ˿̀˾̆˵́́˵ ̍˺́-

˿˻̃˰̂˰̆˸˸ ˽˾˳̂˵˲˰̏ ˿˻˰́̂˸˽˰ ˾̂̀˰́̂˰˵̂, ˽˰ ˻˰˺˾˲˾˼ 

˿˾˺̀̋̂˸˸ ˿˾̏˲˻̏̎̂́̏ ́˺˾˻̋ ˸ ̂̀˵̉˸˽̋. ˟˾˺̀̋̂˸˵ 

˴˾˻˶˽˾ ˻˵˳˺˾ ́˽˸˼˰̂̌́̏ ̇˵̀˵˷ 15 ˼˸˽ ˿˾́˻˵ ˲˾˷˴˵˹-

́̂˲˸̏ ˰̆˵̂˾˽˰. ˡ̂˵˿˵˽̌ ̀˰́̂˲˾̀˵˽˸̏ ˿˾˺̀̋̂˸̏ ˾˿̀˵-

˴˵˻̏˻˸ ́˻˵˴̃̎̉˸˼ ˾˱̀˰˷˾˼: ˿˾˺̀̋̂˸˵ ˽˰˽˾́˸˻˸ ˽˰ 

́̂˵˺˻̏˽˽̃̎ ˿˻˰́̂˸˽̃, ˾̂˲˵̀˶˴˰˻˸ ˿˾˴ LED-˻˰˼˿˾˹ ˲ 

̂˵̇˵˽˸˵ 30 ́. ˔˰˻˵˵ ˽˰ ˿˻˰́̂˸˽̃ ˿˸˽̆˵̂˾˼ ˿˾˼˵̉˰˻˸ 

˲˰̂˽̋˹ ˴˸́˺, ́˼˾̇˵˽˽̋˹ ˲ ˰̆˵̂˾˽˵, ˰ ˽˰ ˽˵˳˾ ̃́̂˰˽˰˲-

˻˸˲˰˻˸ ˳˸̀̎ ˼˰́́˾˹ 200 ˳; ˳˸̀̎ ˽˰˺̀̋˲˰˻˸ ́̂˰˺˰˽˾˼. 

˧˵̀˵˷ ˺˰˶˴̋˵ 5 ˼˸˽ ˿̀˾˲˵̀̏˻˸ ́˾́̂˾̏˽˸˵ ˿˾˺̀̋̂˸̏. 

ˠ˵˷̃˻̌̂˰̂ ˿̀˸˽˸˼˰˻˸ ˲ ̂˾˼ ́˻̃̇˰˵, ˵́˻˸ ˿˾˺̀̋̂˸˵ 

˿˾˻˽˾́̂̌̎ ˾̂˾̈˻˾ ˾̂ ́̂˵˺˻̏˽˽˾˹ ˿˻˰́̂˸˽̋ ˸˻˸ ̀˰˷-

̀̃̈˸˻˾́̌;

� ˾̂́̃̂́̂˲˸˵ ˸˻˸ ˽˰˻˸̇˸˵ ˴˸́˿˵̀́˸˾˽˽˾˳˾ (˻˸˿˺˾-

˳˾) ́˻˾̏ ˾̂˲˵̀˶˴˵˽˽˾˳˾ ˿˾˺̀̋̂˸̏ ˾˿̀˵˴˵˻̏˻˸ ˼˵̂˾-

˴˾˼ ˾̂˻˸˿˰. ˜˵̂˾˴ ˷˰˺˻̎̇˰˵̂́̏ ˲ ́˻˵˴̃̎̉˵˼: ˺˾˼˿˾-

˷˸̆˸̎ ˽˰˽˾́̏̂ ˽˰ ́̂˵˺˻˾ ̂˾˻̉˸˽˾˹ 300 ˼˺˼ ˸ ˿˾́˻˵ 

˲˾˷˴˵˹́̂˲˸̏ LED-˸́̂˾̇˽˸˺˰ ˸˷˻̃̇˵˽˸̏ (˲̀˵˼̏ ̍˺́˿˾-

Т˰˱˻˸ц˰ 3. ʅʚʜʨʠʱʧʕʧʰ ʝʦʦʠʚʙʣʗʕʢʝʞ ʣʠʝʘʣʡʚʥ-ʡʣʢʣʡʚʥʢʣʘʣ ʦʣʦʧʕʗʕ ʟʣʡʤʣʜʝʫʝʝ

ɽʦʤʰʧʕʢʝʴ

ɿʣʡʤʣʜʝʫʝʴ ʕʠʝʩʕʧʝʬʚʦʟʝʪ ʨʥʚʧʕʢʕʟʥʝʠʕʧʣʗ:
1 ʬʕʦʧʱ 6-ʩʨʢʟʫʝʣʢʕʠʱʢʣʘʣ;
2 ʬʕʦʧʝ 2-ʩʨʢʟʫʝʣʢʕʠʱʢʣʘʣ;
3 ʬʕʦʧʝ 3-ʩʨʢʟʫʝʣʢʕʠʱʢʣʘʣ

ɿʣʡʤʣʜʝʫʝʴ ʕʠʝʩʕʧʝʬʚʦʟʝʪ ʨʥʚʧʕʢʕʟʥʝʠʕʧʣʗ ʝ 
ʕʡʝʢʣʡʣʙʝʩʝʫʝʥʣʗʕʢʢʣʘʣ ʤʣʠʝʲʩʝʥʕʟʥʝʠʕʧʕ:
1 ʬʕʦʧʱ 6-ʩʨʢʟʫʝʣʢʕʠʱʢʣʘʣ;
2 ʬʕʦʧʝ ʕʡʝʢʣʡʣʙʝʩʝʫʝʥʣʗʕʢʢʣʘʣ ʤʣʠʝʲʩʝʥʕ-
ʟʥʝʠʕʧʕ ʦ ʩʨʢʟʫʝʣʢʕʠʱʢʣʦʧʱʳ 2,6;
3 ʬʕʦʧʝ 3-ʩʨʢʟʫʝʣʢʕʠʱʢʣʘʣ

ʡʣʢʣʡʚʥ ʦ f=1 ʡʣʢʣʡʚʥ ʦ f=2 ʡʣʢʣʡʚʥ ʦ f=3 ʡʣʢʣʡʚʥ ʦ f=1 ʡʣʢʣʡʚʥ ʦ f=2 ʡʣʢʣʡʚʥ ʦ f=3

ː˴˳˵˷˸˾˽˽˰̏ ˿̀˾̇˽˾́̂̌, ˝/˼˼2 1,8 3,0 2,0 1,2 1,6 1,8

˝, ̇˸́˻˾ ̂˲˵̀˴˾́̂˸, ˺˳́/˼˼2 0,70 1,18 1,25 – – –

˟˾˲˵̀̅˽˾́̂˽˰̏ ̍˽˵̀˳˸̏, ˼˔˶/˼2 32,0 48,0 34,0 – – –

˒˾˷˼˾˶˽˾́̂˸ ́˽̏̂˸̏ ˿˾˺̀̋̂˸̏ ˿̀˸ 
˲˾˷˴˵˹́̂˲˸˸ ˽˰ ˽˵˳˾ ˰̆˵̂˾˽˾˼ ˲ 
̂˵̇˵˽˸˵ 15 ˼˸˽

˟˾˺̀̋̂˸˵ ˽˵ 
́˽˸˼˰˵̂́̏

˟˾˺̀̋̂˸˵ ˽˵ 
́˽˸˼˰˵̂́̏

˟˾˺̀̋̂˸˵ ˽˵ 
́˽˸˼˰˵̂́̏

– – –

Т˰˱˻˸ц˰ 4. ʅʚʜʨʠʱʧʕʧʰ ʝʦʦʠʚʙʣʗʕʢʝʞ ʩʣʧʣʝʢʝʫʝʝʥʨʳʮʝʪ ʦʝʦʧʚʡ

ɽʦʤʰʧʕʢʝʴ ʄʥʣʡʰʭʠʚʢʢʰʞ 
ʣʖʥʕʜʚʫ ʠʕʟʕ

2,4,6-ʧʥʝʡʚʧʝʠʖʚʢʜʣʝʠ ʙʝʩʚʢʝʠ 
ʩʣʦʩʝʢʣʟʦʝʙ, ʙʝʦʠʣʛʢʰʞ ʲʩʝʥ 
ʟʕʥʖʣʟʦʝʡʚʧʣʟʦʝ ʣʟʦʕʧʣʢ ʝ ʤʣ-

ʠʝʧʚʧʥʕʡʚʧʝʠʚʢ ʘʠʝʟʣʠʱ

2,4,6-ʧʥʝʡʚʧʝʠʖʚʢʜʣʝʠ 
ʙʝʩʚʢʝʠʩʣʦʩʝʢʣʟʦʝʙ, 

α-ʘʝʙʥʣʟʦʝʟʚʧʣʢʰ ʝ ʘʝʙʥʣʟ-
ʦʝʟʚʧʣʢʖʚʢʜʣʩʚʢʣʢ

№ 1 2 3

˦˲˵̂ ˿˻˵˽˺˸ ˖˵˻̂˰̏ ˟̀˾˷̀˰̇˽˾-˶˵˻̂˰̏ ˟̀˾˷̀˰̇˽˰̏

˔˸́˿˵̀́˸˾˽˽̋˹ (˻˸˿˺˸˹) ́˻˾˹ ˝˵̂ ˕́̂̌ ˝˵̂ 

˒˾˷˼˾˶˽˾́̂˸ ́˽̏̂˸̏ ˿˾˺̀̋̂˸̏ ˿̀˸ ˲˾˷˴˵˹-
́̂˲˸˸ ˽˰ ˽˵˳˾ ˰̆˵̂˾˽˾˼ ˲ ̂˵̇˵˽˸˵ 15 ˼˸˽

˟˾˺̀̋̂˸˵ ́̂˰˻˾ ˼̏ -˳
˺˸˼ ˸ ́˽˸˼˰˵̂́̏

˟˾˺̀̋̂˸˵ ˽˵ ́˽˸˼˰˵̂́̏ ˟˾˺̀̋̂˸˵ ́̂˰˻˾ ˼̏˳˺˸˼ 
˸ ́˽˸˼˰˵̂́̏

ː˴˳˵˷˸˾˽˽˰̏ ˿̀˾̇˽˾́̂̌, ˝/˼˼2 2,8 23 4

˟̀˾̇˽˾́̂̌ ˽˰ ̀˰˷̀̋˲, ˝/˼˼2 12,2 13,7 6,9

˞̂˽˾́˸̂˵˻̌˽˾˵ ̃˴˻˸˽˵˽˸˵, % 6 18 12,5



˛˰˺˾˺̀˰́˾̇˽̋˵ ˼˰̂˵̀˸˰˻̋ ˸ ˸̅ ˿̀˸˼˵˽˵˽˸˵12  3/2016

ɿʃʀʃʂʇɽʇʈʀ

˷˸̆˸˸ ́˾˾̂˲˵̂́̂˲̃˵̂ ́̂˰˽˴˰̀̂˽˾˼̃ 

˲̀˵˼˵˽˸ ̀˰˱˾̂̋ LED-˻˰˼˿̋ ˴˻̏ 

UV-˼˰˽˸˺̎̀˰ — 30 ́ ) ̃́̂˰˽˰˲˻˸˲˰-

̎̂ ˻˸˿˺˾́̂̌, ˻˵˳˺˾ ˺˰́˰̏́̌ ˿˰˻̌̆˰-

˼˸ ˿˾˲˵̀̅˽˾́̂˸ ˿˻˵˽˺˸.

ʃɶʆʈɻɹɺʂɽɺ ʅɺɼʈʀʑʇɵʇʃɷ
˭̄̄˵˺̂˸˲˽˾́̂̌ ˺˾˼˿˾˷˸̆˸˹ 

˾̆˵˽˸˲˰˻˸ ˿˾ ˰˴˳˵˷˸˾˽˽˾˹ ˿̀˾̇-

˽˾́̂˸, ̂˲˵̀˴˾́̂˸ ˸ ˿˾˲˵̀̅˽˾́̂˽˾˹ 

̍˽˵̀˳˸˸ ˿˾˻̃̇˰˵˼̋̅ ˿˾˺̀̋̂˸˹.

˘˷ ˴˰˽˽̋̅, ˿̀˸˲˵˴˵˽˽̋̅ ˲ ̂˰-

˱˻˸̆˵ 3 ́˻˵˴̃˵̂, ̇̂˾ ˺˾˼˿˾˷˸̆˸˸, 

́˾˴˵̀˶˰̉˸˵ ˰˻˸̄˰̂˸̇˵́˺˸˵ ̃̀˵-

̂˰˽˰˺̀˸˻˰̂̋ ́ ̀˰˷˻˸̇˽˾˹ ̄̃˽˺̆˸-

˾˽˰˻̌˽˾́̂̌̎, ˿˾˺˰˷̋˲˰̎̂ ˻̃̇̈˸˵ 

̀˵˷̃˻̌̂˰̂̋ ˿˾ ˰˴˳˵˷˸˾˽˽˾˹ ˿̀˾̇-

˽˾́̂˸. ˒ ˸́˿̋̂˰˽˸̏̅ ˿˾ ̂˲˵̀˴˾́̂˸ 

˸ ˿˾˲˵̀̅˽˾́̂˽˾˹ ̍˽˵̀˳˸˸ ˾˱̀˰˷˵̆ 

́ ˰˼˸˽˾˼˾˴˸̄˸̆˸̀˾˲˰˽˽̋˼ ˿˾-

˻˸̍̄˸̀˰˺̀˸˻˰̂˾˼ ˽˵ ̀˰́́˼˰̂̀˸-

˲˰˻́̏, ̂˰˺ ˺˰˺ ˾˽ ˸˼˵˵̂ ˽˸˷˺˸˵ ˿˾˺˰˷˰̂˵˻˸ ˿˾ ˰˴˳˵-

˷˸˾˽˽˾˹ ˿̀˾̇˽˾́̂˸. ˞˻˸˳˾˼˵̀-˼˾˽˾˼˵̀˽̋˹ ́˾́̂˰˲ 

˺˾˼˿˾˷˸̆˸˸ UV-˼˰˽˸˺̎̀˰ ˲̋˱̀˰˽ ˿˾ ˾˿̂˸˼˰˻̌˽̋˼ 

̀˵˷̃˻̌̂˰̂˰˼ ˲́˵̅ ˸́˿̋̂˰˽˸˹.

˞˴˽˸˼ ˸ ˷ ˾ ́˽˾˲˽̋̅ ˿ ˰̀˰˼˵̂̀˾˲ x ˤ-˾̂˲˵̀˶˴˰˵˼̋̅ 

˺˾˼˿˾˷˸̆˸˹ ˴˻̏ UV-˼˰˽˸˺̎̀˰ ̏˲˻̏˵̂́̏ ˾˱˻˰́̂̌ ˵˵ 

˼˰˺́˸˼˰˻̌˽˾˹ ́ ˿˵˺̂̀˰˻̌˽˾˹ ̇ ̃˲́̂˲˸̂˵˻̌˽˾́̂˸, ˺ ˾̂˾-

̀˰̏ ˴˾˻˶˽˰ ́˾˲˿˰˴˰̂̌ ́ ˽˰˸˱˾˻˵˵ ˸˽̂˵˽́˸˲˽̋˼˸ ˻˸-

˽˸̏˼˸ ˣˤ-˸˷˻̃̇˵˽˸̏ LED-˻˰˼˿̋. ˒ ˽˰́̂˾̏̉˵˵ ˲̀˵˼̏ 

˾˴˽˸˼ ˸˷ ˽˰˸˱˾˻˵˵ ˷˽˰̇˸˼̋̅ ˿̀˸˵˼˾˲ ˿˾˲̋̈˵˽˸̏ 

̍̄̄˵˺̂˸˲˽˾́̂˸ ˸˽˸̆˸˸̀˾˲˰˽˸̏ ̄˾̂˾˿˾˻˸˼˵̀˸˷˰̆˸˸ 

̏˲˻̏˵̂́̏ ˸́˿˾˻̌˷˾˲˰˽˸˵ ˼˽˾˳˾˺˾˼˿˾˽˵˽̂˽̋̅ ̄˾̂˾-

˸˽˸̆˸˸̀̃̎̉˸̅ ́˸́̂˵˼. ˠ˵˷̃˻̌̂˰̂̋ ˸́˿̋̂˰˽˸˹ ̄˾̂˾-

˸˽˸̆˸˸̀̃̎̉˸̅ ́˸́̂˵˼ ˿̀˸˲˵˴˵˽̋ ˲ ̂˰˱˻˸̆˵ 4.

˭̄̄˵˺̂˸˲˽˾́̂̌ ˴˵˹́̂˲˸̏ ̄˾̂˾˸˽˸̆˸˰̂˾̀˾˲ ˾̆˵-

˽˸˲˰˻˸ ˿˾ ˽˰˻˸̇˸̎ ˸˻˸ ˾̂́̃̂́̂˲˸̎ ˴˸́˿˵̀́˸˾˽˽˾˳˾ 

́˻˾̏, ˰˴˳˵˷˸˾˽˽˾˹ ˿̀˾̇˽˾́̂˸, ˿̀˾̇˽˾́̂˸ ˽˰ ̀˰˷̀̋˲, 

˾̂˽˾́˸̂˵˻̌˽˾˼̃ ̃˴˻˸˽˵˽˸̎, ́̂˵˿˵˽˸ ˺˾˽˲˵̀́˸˸ ˽˰ 

˾́˽˾˲˵ ˲̋˱̀˰˽˽˾˹ ˾˻˸˳˾˼˵̀-˼˾˽˾˼˵̀˽˾˹ ́˸́̂˵˼̋.

˯˲˻˵˽˸˵ ́˸˽˵̀˳˸˷˼˰ ̄˾̂˾˸˽˸̆˸˰̂˾̀˾˲ ˾˱̃́˻˾˲-

˻˵˽˾ ˾˴˽˾˲̀˵˼˵˽˽˾˹ ̀˵˰˻˸˷˰̆˸˵˹ ˴˲̃̅ ˼˵̅˰˽˸˷˼˾˲ 

˿˾˻̃̇˵˽˸̏ ̀˰˴˸˺˰˻˾˲. ˒̋́˾˺˸˵ ́˺˾̀˾́̂˸ ˸˽˸̆˸˸̀˾-

˲˰˽˸̏ ˴˻̏ ́˼˵́˵˹ ˰̀˾˼˰̂˸̇˵́˺˸̅ ˺˵̂˾˽˾˲, ˱˵˽˷˾̄˵-

˽˾˽˰ ˸ ̄˾́̄˸˽˾˺́˸˴˾˲, ˲˵̀˾̏̂˽˾, ́˲̏˷˰˽̋ ́ ˸˷˼˵-

˽˵˽˸˵˼ ̍̄̄˵˺̂˸˲˽˾́̂˸ ˲̂˾̀˸̇˽̋̅ ˿̀˾̆˵́́˾˲. ˭̂˾ 

˿˾˷˲˾˻̏˵̂ ́˴˵˻˰̂̌ ˿̀˵˴˿˾˻˾˶˵˽˸˵ ˾ ̂˾˼, ̇̂˾ ́˸˽˵̀-

˳˸˷˼ ˲ ̀˰́́˼˰̂̀˸˲˰˵˼˾˹ ́˸́̂˵˼˵ (˾˱̀˰˷˵̆ №3) ˾˱̃-

́˻˾˲˻˵˽ ̃˲˵˻˸̇˵˽˸˵˼ ˲̋̅˾˴˰ ̀˰˴˸˺˰˻˾˲ ˲ ˾˱̊˵˼ ˿̀˸ 

˸˽˴̃̆˸̀˾˲˰˽˽˾˹ ̀˰˴˸˺˰˻˰˼˸ ˿˵̀˲˸̇˽˾˹ ̀˰˴˸˺˰˻̌-

˽˾˹ ˿˰̀˵. ˟˾˴ ˴˵˹́̂˲˸˵˼ ˣˤ-˸˷˻̃̇˵˽˸̏ (395–410 ˽˼) 

̄˾̂˾˸˽˸̆˸˰̂˾̀ 2,4,6-̂̀˸˼˵̂˸˻˱˵˽˷˾˸˻˴˸̄˵˽˸˻̄˾́-

̄˸˽˾˺́˸˴ ́ ˼˰˺́˸˼̃˼˾˼ ˿˾˳˻˾̉˵˽˸̏ UV-˸˷˻̃̇˵˽˸̏ 

395 ˽˼ ˽˰̇˸˽˰˵̂ ˳˵˽˵̀˸̀˾˲˰̂̌ ́˲˾˱˾˴˽̋˵ ̀˰˴˸˺˰˻̋. 

˒ ́˲˾̎ ˾̇˵̀˵˴̌, ˽˵́˿˰̀˵˽˽̋˵ ̍˻˵˺̂̀˾˽̋ ˷˰˿̃́˺˰-

̎̂ ˼˵̅˰˽˸˷˼ ˾˱̀˰˷˾˲˰˽˸̏ ̀˰˴˸˺˰˻˾˲ ˱˵˽˷˾̄˵˽˾˽˰ 

(˼˰˺́˸˼̃˼ ˿˾˳˻˾̉˵˽˸̏ — 333 ˽˼) ˸ α-˳˸˴̀˾˺́˸˺˵̂˾˽˰ 

(˼˰˺́˸˼̃˼ ˿˾˳˻˾̉˵˽˸̏ — 331 ˽˼), ̇̂˾ ˿˾˷˲˾˻̏˵̂ 

˷˽˰̇˸̂˵˻̌˽˾ ̃́˺˾̀˸̂̌ ˿̀˾̆˵́́ ˿˾˻˸˼˵̀˸˷˰̆˸˸. ˭̂˾̂ 

˿̀˾̆˵́́ ˿̀˾̂˵˺˰˵̂, ˿˾-˲˸˴˸˼˾˼̃, ́ ˾˱̀˰˷˾˲˰˽˸˵˼ 

˽˵˱˾˻̌̈˸̅ ˿˾ ̀˰˷˼˵̀̃ ̀˰˴˸˺˰˻˾˲, ˸˼˵̎̉˸̅ ˾̂˽˾-

́˸̂˵˻̌˽˾ ˱˾˻̌̈˸˵ ˺˾̍̄̄˸̆˸˵˽̂̋ ˴˸̄̄̃˷˸˸ ˴˰˶˵ ˲ 

́̂˵˺˻˾˾˱̀˰˷˽̋̅ ˿˾˻˸˼˵̀˰̅.

˚˾˼˿˾˷˸̆˸̏ № 3 ˿˾˷˲˾˻˸˻˰ ˿˾˻̃̇˸̂̌ ˿˾˺̀̋̂˸˵ 

˱˵˷ ˴˸́˿˵̀́˸˾˽˽˾˳˾ ́˻˾̏, ˺˾̂˾̀˾˵ ̅˾̀˾̈˾ ́˽˸˼˰˵̂́̏ 

˸ ˾˱˻˰˴˰˵̂ ̃˴˾˲˻˵̂˲˾̀˸̂˵˻̌˽̋˼˸ ˿˾˺˰˷˰̂˵˻̏˼˸ ˰˴-

˳˵˷˸˸ ˸ ˿̀˾̇˽˾́̂˸ ˽˰ ̀˰˷̀̋˲.

˒ ˾˱̀˰˷̆˵ №2 ˸́˿˾˻̌˷˾˲˰˻˸ ́˼˵́̌ ̄˾̂˾˸˽˸̆˸˰̂˾-

̀˾˲: 2,4,6- ̂̀˸˼˵̂˸˻˱˵˽˷˾˸˻˴˸̄˵˽˸˻̄˾́̄˸˽˾˺́˸˴˰ 

˸ ˴˸́˻˾˶˽˾˳˾ ̍̄˸̀˰ ˺˰̀˱˾˺́˸˼˵̂˾˺́˸̂˸˾˺́˰̂˾˽˰ ˸ 

˿˾˻˸̂˵̂̀˰˼˵̂˸˻˵˽˳˻˸˺˾˻̏. ˤ˾̂˾˸˽˸̆˸˰̂˾̀̋ ˲ ̍̂˾˹ 

˺˾˼˿˾˷˸̆˸˸ ˸˼˵̎̂ ˼˰˺́˸˼̃˼̋ ˿˾˳˻˾̉˵˽˸̏ 390 ˸ 

395 ˽˼, ˺˾̂˾̀̋˵ ˽˰̇˸˽˰̎̂ ˳˵˽˵̀˸̀˾˲˰̂̌ ́˲˾˱˾˴˽̋˵ 

̀˰˴˸˺˰˻̋, ˷˰˿̃́˺˰̎̉˸˵ ˿̀˾̆˵́́ ̀˰˴˸˺˰˻̌˽˾˹ ˿˾˻˸-

˼˵̀˸˷˰̆˸˸, ˽˾ ˿̀˾̆˵́́ ˸˴˵̂ ˼˵˴˻˵˽˽˾, ˸ ̀˰˴˸˺˰˻̋ ˲ 

̄˾̀˼˸̀̃˵˼˾˼ ˿˾˺̀̋̂˸˸ ˽˵ ˴˾́̂˰̂˾̇˽˾ ̍̄̄˵˺̂˸˲˽̋ 

˸˷-˷˰ ˽˰̀˰́̂˰˽˸̏ ˲̏˷˺˾́̂˸. ˟˾˲̋̈˵˽˸˵ ˲̏˷˺˾́̂˸ ́˽˸-

˶˰˵̂ ̍̄̄˵˺̂˸˲˽˾́̂̌ ̄˾̂˾˸˽˸̆˸˰̂˾̀˾˲. ˒ ̀˵˷̃˻̌̂˰̂˵ 

˱̋˻˾ ˿˾˻̃̇˵˽˾ ˿˾˺̀̋̂˸˵ ˶˵˻̂˾˳˾ ̆˲˵̂˰ ́ ˴˸́˿˵̀́˸-

˾˽˽̋˼ ́˻˾˵˼, ˺˾̂˾̀˾˵ ˽˵ ́˽˸˼˰˻˾́̌ ˿˾́˻˵ 15-˼˸˽̃̂-

˽˾˳˾ ˲˾˷˴˵˹́̂˲˸̏ ˰̆˵̂˾˽˰. ˤ˾̂˾˸˽˸̆˸˰̂˾̀̋ ˲ ̍̂˸̅ 

˾˱˻˰́̂̏̅ ˼˰˺́˸˼̃˼˰ ˿˾˳˻˾̉˵˽˸̏, ˺˰˺ ˿̀˰˲˸˻˾, ̏˲˻̏-

̎̂́̏ ̂˵˼˽˾-˺˾̀˸̇˽˵˲̋˼˸ ˶˸˴˺˾́̂̏˼˸ ˲̋́˾˺˾˹ ˲̏˷-

˺˾́̂˸, ̇̂˾ ˸ ˾˱̃́˻˾˲˻˸˲˰˵̂ ˶˵˻̂̋˹ ̆˲˵̂ ˿˾˺̀̋̂˸̏.

˚˾˻˸̇˵́̂˲˵˽˽̋˹ ˸ ˺˰̇˵́̂˲˵˽˽̋˹ ́˾́̂˰˲ ̄˾̂˾-

˸˽˸̆˸˰̂˾̀˾˲ ˾̇˵˽̌ ́˸˻̌˽˾ ˲˻˸̏˵̂ ˽˵ ̂˾˻̌˺˾ ˽˰ ̄˸-

˷˸˺˾-˼˵̅˰˽˸̇˵́˺˸˵ ̅˰̀˰˺̂˵̀˸́̂˸˺˸ ˿˾˺̀̋̂˸˹, ˽˾ ˸ 

˽˰ ́˺˾̀˾́̂̌ ˸ ˽˰ ̂˵˼˿˵̀˰̂̃̀̃ ̀˰˴˸˺˰˻̌˽˾˹ ˿˾˻˸˼˵-

̀˸˷˰̆˸˸, ̇̂˾ ̂˰˺˶˵ ˽˵˾˱̅˾˴˸˼˾ ̃̇˸̂̋˲˰̂̌, ̂˰˺ ˺˰˺ 

˲̀˵˼̏ ̍˺́˿˾˷˸̆˸˸ ˲ LED-˻˰˼˿˵ ́˾́̂˰˲˻̏˵̂ 30 ́, ˰ ˼˰˺-

́˸˼˰˻̌˽˰̏ ̂˵˼˿˵̀˰̂̃̀˰ ˿̀˾̆˵́́˰ ˽˵ ˴˾˻˶˽˰ ˿̀˵˲̋-

̈˰̂̌ 60 °ˡ. ˟̀˾̆˵́́ ˿˾˻˸˼˵̀˸˷˰̆˸˸ ˷˰ ́̇˵̂ ˿̀˵˲̀˰-

̉˵˽˸̏ π-́˲̏˷˵˹ ˲ σ-́˲̏˷˸ ̏˲˻̏˵̂́̏ ̍˺˷˾̂˵̀˼˸̇˵́˺˸˼ 

̂˵˿˻˾˲̋˼ ̍̄̄˵˺̂˾˼. ˣˤ-˸˽˸̆˸˸̀̃˵˼˰̏ ̀˰˴˸˺˰˻̌˽˰̏ 

˿˾˻˸˼˵̀˸˷˰̆˸̏ ́˾˿̀˾˲˾˶˴˰˵̂́̏ ̀˰˷̀̋˲˾˼ ˴˲˾˹˽˾˹ 

̃˳˻˵̀˾˴-̃˳˻˵̀˾˴˽˾˹ ́˲̏˷˸ ˲ ˼˾˽˾˼˵̀˵ ˸ ˾˱̀˰˷˾˲˰-

˽˸˵˼ ˴˲̃̅ ˾̀˴˸˽˰̀˽̋̅ ́˲̏˷˵˹ ˡ–ˡ ˲ ˿˾˻˸˼˵̀˵. ˧˵˼ 

ˠ˸́. 3. ʅʚʜʨʠʱʧʕʧʰ (ʧʚʥʡʣʘʥʕʡʡʰ) ʣʤʥʚʙʚʠʚʢʝʴ ʧʚʡʤʚʥʕʧʨʥʰ ʗ ʪʣʙʚ ʥʕʙʝʟʕʠʱʢʣʞ 
ʤʣʠʝʡʚʥʝʜʕʫʝʝ



˛˰˺˾˺̀˰́˾̇˽̋˵ ˼˰̂˵̀˸˰˻̋ ˸ ˸̅ ˿̀˸˼˵˽˵˽˸˵ 13  3/2016

ɿʃʀʃʂʇɽʇʈʀ

˱̋́̂̀˵˵ ˿̀˾̂˵˺˰˵̂ ̀˵˰˺̆˸̏, ̂˵˼ ˱˾˻̌̈˵ ˲̋˴˵˻̏˵̂́̏ 

̂˵˿˻˰. ˟̀˸ ˱˾˻̌̈˸̅ ́˺˾̀˾́̂̏̅ ˺˾˽˲˵̀́˸˸ ˲˾˷˼˾˶˽˾ 

˿˾˲̋̈˵˽˸˵ ̂˵˼˿˵̀˰̂̃̀̋ ˲̋̈˵ 70 °ˡ, ˰ ̍̂˾ ˽˵ ˿̀˸-

˵˼˻˵˼˾, ̂˰˺ ˺˰˺ ˲˾˷˽˸˺˰˵̂ ̇̃˲́̂˲˾ ́˸˻̌˽˾˳˾ ˶˶˵˽˸̏ 

˽˾˳̂˵˲˾˹ ˿˻˰́̂˸˽̋. ˡ ̀˾́̂˾˼ ̂˵˼˿˵̀˰̂̃̀̋ ˱̋́̂̀˵˵ 

˿˾˹˴̃̂ ̀˵˰˺̆˸˸ ˾˱̀̋˲˰ ̆˵˿˸, ˲ ̀˵˷̃˻̌̂˰̂˵ ˼˾˻˵˺̃-

˻̏̀˽˰̏ ˼˰́́˰ ˿˾˻˸˼˵̀˰ ˱̃˴˵̂ ́˽˸˶˰̂̌́̏. ˟˾˲̋̈˵˽˸˵ 

̂˵˼˿˵̀˰̂̃̀̋ ̃́˺˾̀̏˵̂ ˲́˵ ̀˵˰˺̆˸˸ ˿˵̀˵˴˰̇˸ ̆˵˿˸, 

˿˾̍̂˾˼̃ ˸ ˽̂˵˽́˸˲˽˵˵ ˿ ˾˹˴̃̂ ˲ ́˵ ˿ ˾˱˾̇˽̋˵ ˿ ̀˾̆˵́́̋. 

˒ ˺ ˾˽˵̇˽˾˼ ˸ ̂˾˳˵ ˿ ˾˻̃̇˰̎̂́̏ ˿ ˾˻˸˼˵̀̋ ˽ ˵ ̂ ˾˻̌˺˾ ˽ ˵-

˱˾˻̌̈˾˹ ˼˾˻˵˺̃˻̏̀˽˾˹ ˼˰́́̋, ˽˾ ˸ ́ ˲̋́˾˺˾˹ ˿˾˻˸-

˴˸́˿˵̀́˽˾́̂̌̎ ˸ ̀˰˷˲˵̂˲˻˵˽˽˾́̂̌̎ ˼˰˺̀˾˼˾˻˵˺̃˻, 

̇̂˾ ˽˵˳˰̂˸˲˽˾ ́˺˰˷̋˲˰˵̂́̏ ˽˰ ́̂̀̃˺̂̃̀˵ ˿˾˺̀̋̂˸̏.

˝˰ ̀˸́. 3 ˿̀˵˴́̂˰˲˻˵˽̋ ̂˵̀˼˾˳̀˰˼˼̋, ˳˴˵ ˿˾˺˰˷˰-

˽̋ ˸˷˼˵˽˵˽˸̏ ̂˵˼˿˵̀˰̂̃̀̋ ˲ ˿̀˾̆˵́́˵ ̀˰˴˸˺˰˻̌˽˾˹ 

˿˾˻˸˼˵̀˸˷˰̆˸˸ ˲  ˷ ˰˲˸́˸˼˾́̂˸ ˾ ̂ ́ ˾́̂˰˲˰ ̄ ˾̂˾˸˽˸̆˸-

˰̂˾̀˾˲, ˲̅˾˴̏̉˸̅ ˲ ˺˾˼˿˾˷˸̆˸̎.

˔˻̏ ́˽̏̂˸̏ ̍̂˸̅ ̂˵̀˼˾˳̀˰˼˼ ́ ˿˾˼˾̉̌̎ ˿̀˸˱˾̀˰ 

«Kistock KTT 310» ˸́˿˾˻̌˷˾˲˰˻˸ ˿̀˾˷̀˰̇˽̋˵ ˾˱̀˰˷-

̆̋ №2, №3 ˸ ˿̀˾˼̋̈˻˵˽˽̋˹ ˾˱̀˰˷˵̆ №1, ˺˾̂˾̀̋˵ 

˷˰˻˸˲˰˻˸ ˲ ˿˻˰́̂˸˺˾˲̋˵ ˺̎˲˵̂̋ ̂˾˻̉˸˽˾˹ 300 ˼˺˼. 

˧˵˼ ˱˾˻̌̈˵ ̂˾˻̉˸˽˰ ˿˾˺̀̋̂˸̏, ̂˵˼ ˲̋̈˵ ̂˵˿˻˾˲˾˹ 

̍̄̄˵˺̂ ̍˺˷˾̂˵̀˼˸̇˵́˺˾˹ ̀˵˰˺̆˸˸, ̂˵˼ ˲̋̈˵ ̂˵˼˿˵-

̀˰̂̃̀˰ ˸ ́˺˾̀˾́̂̌ ˿̀˾̂˵˺˰˽˸̏ ̀˰˴˸˺˰˻̌˽˾˹ ˿˾˻˸˼˵-

̀˸˷˰̆˸˸.

ˢ˵̀˼˾˳̀˰˼˼˰ №1 ́˾˾̂˲˵̂́̂˲̃˵̂ ˻˰˺˾˲˾˹ ˺˾˼˿˾-

˷˸̆˸˸ ˿̀˾˼̋̈˻˵˽˽˾˳˾ ˲̋˿̃́˺˰, ̍˺́˿˻̃˰̂˰̆˸˾˽˽̋˵ 

̅˰̀˰˺̂˵̀˸́̂˸˺˸ ˺˾̂˾̀˾˹ ́˾˾̂˲˵̂́̂˲̃̎̂ ˲́˵˼ ˽˵˾˱̅˾-

˴˸˼̋˼ ̂̀˵˱˾˲˰˽˸̏˼ (̂˰˱˻. 4).

ˢ˵̀˼˾˳̀˰˼˼˰ №3 ˽ ˰˳˻̏˴˽˾ ˿ ˾˺˰˷̋˲˰˵̂, ˺ ˰˺ ̃ ́˿˵̈-

˽˾ ˿˾˴˾˱̀˰˽˽˰̏ ́˸˽˵̀˳˵̂˸̇˵́˺˰̏ ́˸́̂˵˼˰ ̄˾̂˾˸˽˸-

̆˸˰̂˾̀˾˲ ˿˾˷˲˾˻̏˵̂ ̃˲˵˻˸̇˸̂̌ ́˺˾̀˾́̂̌ ̀˰˴˸˺˰˻̌-

˽˾˹ ˿˾˻˸˼˵̀˸˷˰̆˸˸. ˗˰ 30 ́ ˿̀˾̆˵́́ ˿̀˰˺̂˸̇˵́˺˸ 

˷˰˲˵̀̈˰˵̂́̏. ˝˵˴˾́̂˰̂˺˾˼ ̍̂˾˹ ˺˾˼˿˾˷˸̆˸˸ ̏˲˻̏˵̂-

́̏ ˲̋́˾˺˰̏ ̂˵˼˿˵̀˰̂̃̀˰ ˿̀˾̆˵́́˰ — ˲̋̈˵ 80 °ˡ.

ˢ˵̀˼˾˳̀˰˼˼˰ №2 ˿˾˺˰˷̋˲˰˵̂, ̇̂˾ ˿̀˸ ˽˵˱˾˻̌̈˾˹ 

́̂˵˿˵˽˸ ˺˾˽˲˵̀́˸˸ ˾˱̀˰˷̃˵̂́̏ ˿˾˻˸˼˵̀˽˾˵ ˿˾˺̀̋-

̂˸˵ ́ ˴˸́˿˵̀́˸˾˽˽̋˼ ́˻˾˵˼. ˟˾˺̀̋̂˸˵ ˽˵ ́˽˸˼˰˵̂́̏ 

̇˵̀˵˷ 15 ˼˸˽ ˿˾́˻˵ ˲˾˷˴˵˹́̂˲˸̏ ˰̆˵̂˾˽˰.

˘́́˻˵˴˾˲˰˽˸˵ ́˸˽˵̀˳˵̂˸̇˵́˺˸̅ ́˸́̂˵˼ ̄˾̂˾˸˽˸-

̆˸˰̂˾̀˾˲ ˿̀˵˴́̂˰˲˻̏˵̂ ˷˽˰̇˸̂˵˻̌˽̋˹ ˸˽̂˵̀˵́ ˽˵ 

̂˾˻̌˺˾ ́ ˿̀˰˺̂˸̇˵́˺˾˹, ˽˾ ˸ ́ ˽˰̃̇˽˾˹ ̂˾̇˺˸ ˷̀˵˽˸̏, 

˿˾́˺˾˻̌˺̃ ̃́̂˰˽˾˲˻˵˽˸˵ ˼˵̅˰˽˸˷˼˰ ˸̅ ˴˵˹́̂˲˸̏ ˲˵-

˴˵̂ ˺ ˱˾˻˵˵ ˳˻̃˱˾˺˾˼̃ ˿˾˽˸˼˰˽˸̎ ̅˸˼˸̇˵́˺˸̅ ˸ ̄˸-

˷˸̇˵́˺˸̅ ̏˲˻˵˽˸˹, ˻˵˶˰̉˸̅ ˲ ˾́˽˾˲˵ ̄˾̂˾̅˸˼˸̇˵-

́˺˾˳˾ ́˸˽̂˵˷˰ ˸ ˿̀˵˲̀˰̉˵˽˸̏ ˲̋́˾˺˾˼˾˻˵˺̃˻̏̀˽̋̅ 

́˾˵˴˸˽˵˽˸˹. ˠ˰˷˲˸̂˸˵ ˽˾˲̋̅ ́˲˵̂˾˴˸˾˴˽̋̅ (LED) 

˸˷˻̃̇˰̂˵˻˵˹ ˴˻̏ ˾̂˲˵̀˶˴˵˽˸̏ ˿˾˺̀̋̂˸˹ ˿̀˸˲˵˻˾ ˺ 

˽˵˾˱̅˾˴˸˼˾́̂˸ ́˾˲˵̀̈˵˽́̂˲˾˲˰̂̌ ̀˵̆˵˿̂̃̀̋ ˺˾˼˿˾-

˷˸̆˸˹ ˷˰ ́̇˵̂ ̀̏˴˰ ˾́˾˱˵˽˽˾́̂˵˹ ˽˾˲̋̅ ˸˷˻̃̇˰̂˵˻˵˹. 

ˠ˵˷̃˻̌̂˰̂̋ ˿̀˾˲˵˴˵˽˽̋̅ ˸́́˻˵˴˾˲˰˽˸˹ ˽˰˳˻̏˴˽˾ ˿˾-

˺˰˷̋˲˰̎̂, ̇̂˾ ˲ ˽˰́̂˾̏̉˵˵ ˲̀˵˼̏ ˾˴˽˸˼ ˸˷ ˽˰˸˱˾˻˵˵ 

˷˽˰̇˸˼̋̅ ˿̀˸˵˼˾˲ ˽˰˿̀˰˲˻˵˽˽˾˳˾ ̀˵˳̃˻˸̀˾˲˰˽˸̏ 

́˲˾˹́̂˲ ˿˾˺̀̋̂˸̏, ˿˾˻̃̇˰˵˼˾˳˾ LED-˾̂˲˵̀˶˴˵˽˸˵˼, 

̏˲˻̏˵̂́̏ ˿˾˴˱˾̀ ˾˻˸˳˾˼˵̀-˼˾˽˾˼˵̀˽˾˳˾ ́˾́̂˰˲˰ ˸ 

́˾˷˴˰˽˸˵ ̄˾̂˾˸˽˸̆˸˸̀̃̎̉˸̅ ́˸́̂˵˼.
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