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✶

Ó✡ð☛☞è✌☛✍✎✏ ✑☛☞☛ðà✍✎ë✒☛ ✓✒✔✕☞àð✔✌ò☛ëë✒☛ îþ☞✖☛✌ë✒☛

✒îðàç✒òà✌☛✍✎ë✒☛ ✕✡ð☛✖☞☛ëè☛ òû✔ñ☛✓✒ ✗ð✒ô☛✔✔è✒ëà✍✎ë✒✓✒ ✒îðàç✒òàëèí

➠✘ð✍✒ò✔✙è✚ ✓✒✔✕☞àð✔✌ò☛ëëû✚ à✓ðàðëû✚ ✕ëèò☛ð✔è✌☛✌➺

➹✍àòëû✚ ð☛☞à✙✌✒ð✏

➚✳➮✳ ✛☛ë☞à✙✒òê
ä✜✢✣✜✤ ✦å★✯✦✢✜✰✜✲ÿÿ✦✣âåííû✰ í�ó✢✱

ï✤✜îå✦✦✜✤✱ ÷★åí Ñ✜þ✲� ïè✦�✣å★åÿ Ð✜✦✦èè✱
✣å★ë ✽✲✾✺✸✲✁✶✻✲✼✁✲✁✹

✂☛☞à✙êè✒ëëàí ✙✒✍✍☛✓èí✏
➶✳✄✳ ☎✆✝✞✟✠ ✭✡ðåä☛åä☞òå✌✍✎✏

ä✑ ☛✑✒õ✑ ✓✑✏ ✡ð✔✕å☛☛✔ð ✭ã✑ ✖ð➳✌✎

➮✳✗✳ ✘✙✟✞✟✠✚

ä✑ á✑✓✑✏ ✡ð✔✕å☛☛✔ð✏ ☞à☞äå✛✜à ✢✣❮ ✭ã✑ ❒✔☛à✤☞✎

✗✳✄✳ ✥✦✧✝ÿ✚

ä✑ ☛✑✒õ✑ ✓✑✏ ✡ð✔✕å☛☛✔ð ✭ã✑ ❒✔☛à✤☞✎

❐✳➶✳ ✳à✧à�ÿí✁✟✠à✱

ä✑ ✕✜✌✔✌✔ã✑ ✓☞✂à✏ ✡ð✔✕å☛☛✔ð ✭ã✑ ✖ð➳✌✎

✄✳➮✳ ✳✟ÿ✟ÿ✦ÿ✁✟✚

ä✑ ☛✑✒õ✑ ✓✑✏ ✡ð✔✕å☛☛✔ð ✭ã✑ ✄ð☞☛✓✔ä☞ð✎

✗✳✗✳ ✳✟✞✟✠✆�✁íÿ✚

ä✑ á✜✔✌✑ ✓✑✏ ✡ð✔✕å☛☛✔ð ✭ã✑ ✢ÿç☞✓✍✎

✄✳✥✳ ✳ÿ✝í✦✠✚

ä✑ ☛✑✒õ✑ ✓✑✏ ✡ð✔✕å☛☛✔ð ✭ã✑ ✖ð➳✌✎

➶✳➮✳ ✳✞ð✁✟✠✚

ä✑ á✜✔✌✑ ✓✑✏ ✡ð✔✕å☛☛✔ð ✭ã✑ ✖ð➳✌✎

Ð✳❮✳ ❐✝�✆✁✚

ä✑ ☛✳✒õ✑ ✓✑✏ ✡ð✔✕å☛☛✔ð ✭ã✑ ✖ð➳✌✎

➶✳➶✳ ❰á✧í✠àÿö✟✠✚

ä✑ ☛✑✒õ✑ ✓✑✏ ✡ð✔✕å☛☛✔ð ✭ã✑ �å✤☞☛ò✔✡✔✌✍✎

✄✳❮✳ ✁à✞íà✟ÿ✟✠✚

ä✑ ☛✑✒õ✑ ✓✑✏ ✡ð✔✕å☛☛✔ð ✭ã✑ ❒✔☛à✤☞✎

▼✂❆✂ ✄☎❛✆✐❛✝✐✱ ■s✞✟✠✡❝ ☛☞✟✌ ✍✎✡✏❡✑s✡t②

✭ã✑ Òåãåð☞✓✎

✒☛✓ëè✡☛✔✙àí ✗✒☞☞☛ð✖✙à✏

✄✳ ✗✳ ✔✧û✙✆ÿ✚

à✑ ☛✑✒õ✑ ✓✑ ✭ã✑ ✖ð➳✌✎

Ñ✕✖å✗æ✘✙èå

✚✛✜â✢ò✢✣ ✢ ñîâ✤✣✥✣✦✦î✣ ñîñòîÿ✦✢✣

✥îëî÷✦îãî ññîòîâîäñòâ✛

â ✚îññ✢✢ ✢ ñò✤✛✦✛õ ✥✢✤✛

➶✳❒✳ ✃�✜✦✣öîâ ➮✁✂îðè✄å✁êèå ✂ðå☎✆✝ â ìî✲

✞î✄☎îì ✁êî✂îâî✆✁✂âå Ðî✁✁èè è ÑØ➚❹❹❹❹✟

❐✳✠✳ ✡✦✢ñ✢✥îâ✛ ➮✁✂îðèÿ è ✁îâðåìå☎☎îå ✁î✲

✁✂îÿ☎èå ìå✂î✆îâ ✁å✞åêåèè ìî✞î✄☎îãî ✁êî✂ò â

❰ð✞îâ✁êîé îá✞ò✁✂è✿ ✂åîðèÿ✱ ïðòê✂èêò✱ ïåð✲

✁ïåê✂èâ✝❹❹❹❹❹❹❹❹❹❹❹❹❹❹❹✳✳✳

❐✳➘✳ Ñ✛✥�ñ✣✦ñî ➹å☎åò✞îãè✄å✁êòÿ ïðè☎ò✆✞åæ✲

☎î✁✂ñ êîðîâ êòê ôòê✂îð óâå✞è✄å☎èÿ ïðî✆óê✲

✂èâ☎îãî ✆î✞ãî✞å✂èÿ❹❹❹❹❹❹❹❹❹❹❹

✡ñò�✛ëü✦û✣ âî�✤îñû

ñîâ✤✣✥✣✦✦îãî �ò✢ö✣âîäñòâ✛

➴✳➶✳ ßñüñîâ✛✁ ✂✳❮✳ Ñ✛õ✦î✁ ✡✳➶✳ ❐ûòñ✢✦✛✁

✡✳➶✳ ✄✛�î✦îâ✛✁ Þ✳✠✳ ✃✛✜î✤✢✦✛ Ýôôåê✂èâ✲

☎î✁✂ñ ✁îâðåìå☎☎✝õ ✂åõ☎î✞îãèé â✝ðòùèâò☎èÿ

å✝ï✞ÿ✂✲áðîé✞åðîâ ❹❹❹❹❹❹❹❹❹❹❹❹❹✟

❒✢ñ✤î☎✢îëîã✢ÿ

✢ ☎✣✜î�✛ñ✦îñòü �✤îä�ñòîâ �✢ò✛✦✢ÿ

➴✳❮✳ ✃îâ✛ë➳â✛✁ ➘✳✡✳ ➶✛ñ✢ëü✣â ✃ âîïðî✁ó ôò✲

ãî✂èïèðîâò☎èÿ ✞è✁✂åðèé ❹❹❹❹❹❹❹❹❹✟✟

✆✝ð✳

✷

✸✼

✹✸

✹✼

✺✾

➚ä✞✟✠ ✡☛✞✟äè☞✟✌ÿ è ✞✟äàê�èè✿ ✸✁✷✁✂✄☎ Ð✆✝✝è✞☎ ã✟ ❰ð✠ë☎ óë✟ ➹åíåð✡ë✡ Ð✆äèí✡☎ ä✟ ✻✄☎ ☛✡á✟ ✂✲✹✶☞
Ï✟✞èîäè☛✌î✠☞ò â✍✎îäà✱ î✏ú✑ì✿ ✒ ð✡ç✡ ✓ ã✆ä☎ ä✆ ✂✁✁ ✝✔ð✡íè✕☎ ➚✒✟
Òè✞àæ✿ ✸✁✁ ✵☛çå✖✗ë✞ð✆✓✟
Ñâèä✟☞✟✌ò✠☞âî î ✞✟✘è✠☞✞à�èè✿ ✙✚➵✛✜ ✼✼✲✺✒✸✼✷ ✆✔ ✷✄✟✁✺✟✷✁✂✸ ã✟
❰✔✗å÷✡✔✡í✆ ✓ èçä✡✔åëü✝✔✓å ❰ð✠ë➹➚Ó
ß✢✍ê✿ ðó✝✝☛è✣☎ ✡íãëè✣✝☛è✣
Ò✟✌✟✤î✌✿ ãë✟ ðåä✡☛✔✆ð ➊ ✽✲✾✥☞✲✽✶✦✲✧✽✲✽✹★ ✤àê✠✿ ✰✧ ✭✹✽✦✩✪ ✹✥✲✹✫✲✦✹
➴✬♠✮✐✯✳ ❜✴♦✹✶☞❅②❛❀r✉ ❁äë✞ ✖✡✔åðè✡ë✆✓❂☎ ❛✴❃❄✧✽❅②❛♥❞❡①❀r✉ ❁äë✞ ✗åðå✗è✝☛è❂
Ñäà✌î â ✌à✏î✞✿ ✩✫❀✫✥✟✷✁✂✺ ã✟
Ïîä❆è✠à✌î â ❆✟☛à☞ò✿ ✫✥❀✫✦❀✟✷✁✂✺ ã✟
Ôî✞ìà☞✿ ✻✁❇❈✒❉❊

Ôî☞î ✌à î✏✌îæê✟✿ ✜✟ ➚✟ ➪✡ð✡í✆✓

Ñàé☞æ✡✞✌à✌à✿ ❤❋❋♣●❍❍■❣❏❑▲▼◆❑❖❏P

➞ ✛➹➪❰Ó ➶✙❰ ❰ð✠ë➹➚Ó☎ ✷✁✂✺
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❧

qs✃ t✈t✇③③④✇③⑤
⑥⑦❒⑦ ⑨⑩❶❷❸ö❹❺❻ ❼❽❾❿❽➀ ñ➂➄➅ñ❾❽õ❽➆ÿéñ❿â➂ííûõ íàó❾✱ ï➀❽ô➂ññ❽➀

❱�▼� ❑✉✁✂✄☎s♦✈✆ ❉✝❝✞✝r ✝❢ ❆✟r✐❝✠❧✞✠r❛❧ ❙❝✐✡♥❝✡☛✱ ♣r✝❢✡☛☛✝r

Ô➹☞❮q ➠➬❽íà➄➅íûé ❮➮➮✌Õ ✌➂â➂➀❽✲➶❽ñ❿❽❾à➺❻ Ð❽ññèÿ❻ ã✇ ✃è➀❽â
➠❩✝♥❛❧ ◆✝r✞t✲❊❛☛✞ ❆✟r✐❝✠❧✞✠r❛❧ ❘✡☛✡❛r❝t ■♥☛✞✐✞✠✞✡➺✱ ✍✐r✝✎✱ ❘✠☛☛✐❛♥ ❋✡✏✡r❛✞✐✝♥

✑Ñ✒❰✓✑×✔Ñ⑨✑✔ ✒✓✔✕➘✖ ⑥ ❒❰❐❰×✕❰❒ Ñ⑨❰✒❰⑥❰➘Ñ✒⑥✔ ✓❰ÑÑ✑✑ ✑ Ñ✗✘

✭❍✐☛✞✝r✐❝❛❧ ✞r✡♥✏☛ ✐♥ ✏❛✐r② ❝❛✞✞❧✡ ❜r✡✡✏✐♥✟ ✝❢ ❘✠☛☛✐❛ ❛♥✏ ✞t✡ ❯❙❆✮

✌ô❽➀ìè➀❽âàíû èñ❿❽➀è÷➂ñ❾è➂ â➀➂ì➂ííû➂ ➀ÿ❼û ➆à
✶✾✺✵✲③✙✚✈ ãã✇ ï❽ ì❽➄❽÷í❽ìó ñ❾❽❿❽â❽❼ñ❿âó ✃è➀❽â✛
ñ❾❽é❻ ✜➂íèíã➀à❼ñ❾❽é è ❒❽ñ❾❽âñ❾❽é ❽á➄àñ❿ÿì❻ Ð❽ñ✛
ñèè è ✌Ø➚✇ ✌➄ó÷àéíû➂ ❾❽➄➂áàíèÿ ó➀❽âí➂é óñ❿➀à✛
íÿ➄èñ➅ ì➂❿❽❼❽ì ñ❾❽➄➅➆ÿù➂é ñ➀➂❼í➂é ✢➀➂❼ó❾öèÿ âà✛
➀èàíñ íà ✼✲✈③✪✣✇ ➶ûÿâ➄➂íà ñèíõ➀❽íí❽ñ❿➅ ❼èíàìè❾è
ì➂æ❼ó ❽á➄àñ❿ÿìè è ❽á➄àñ❿íûõ ➀ÿ❼❽â ñ ❽áù➂➀❽ññèé✛
ñ❾èìè ✢✤❂✙❻✼✲✵✱✾✾✣✇ qñ❿àí❽â➄➂íà ñèíõ➀❽íí❽ñ❿➅ â➀➂✛
ì➂ííûõ ➀ÿ❼❽â Ð❽ññèè è ✌Ø➚ ï❽ ó❼❽þ ❾❽➀❽â ✭r✥✵✱✾✮
è ❽❿ñó❿ñ❿âè➂ ❿à❾❽â❽é ï❽ ❿➂ìïàì ï➀è➀❽ñ❿à④ñíèæ➂íèÿ✇
Ï❽ ❼èíàìè❾➂ ÷èñ➄➂íí❽ñ❿è ❾❽➀❽â ñâÿ➆í❽ñ❿è í➂ óñ❿à✛
í❽â➄➂í❽❀ ï❽ ❿➂ìïàì è➆ì➂í➂íèé èì➂➄à ì➂ñ❿❽ àñèí✛
õ➀❽íí❽ñ❿➅ ✭r✥✲✵✱✻✣✇ ✦ï➀➂❼➂➄➂íû ➠❿❽÷❾è ï➂➀➂➄❽ìà➺
èñ❿❽➀è÷➂ñ❾èõ ➀ÿ❼❽â✇ Ò➀➂í❼û ÷èñ➄➂íí❽ñ❿è ❾❽➀❽â â

✃è➀❽âñ❾❽é❻ ✜➂íèíã➀à❼ñ❾❽é❻ ❒❽ñ❾❽âñ❾❽é ❽á➄àñ❿ÿõ è
â Ð❽ññèè ❼❽ ✚✧⑤✙ ã✇ ñ❽ñ❿àâ➄ÿ➄è ✚❻t❻ ✈❻✼❻ ③❻✧❻ ③❻✈✪ â

ã❽❼❻ â ✌Ø➚ ➊ ñíèæ➂íè➂ íà ③✪ â ã❽❼❀ ï❽ñ➄➂ ✚✧⑤✙ ã✇❻
ñ❽❽❿â➂❿ñ❿â➂íí❽❻ ✲✷✱✽✱ ✲✸✱✵ ✲✸✱✷✱ ✲③❻★ è ✲✙❻✼✪ â ã❽❼✇
Ò➀➂í❼û ï❽ ó❼❽þ ❼❽ ✚✧✧★ ã✇ ✲ ✈❻✚❻ ✚❻✈❻ ✚❻✙❻ ✚❻③ è ✹❻t✪❻
ï❽ñ➄➂ ✲ ⑤❻✈❻ ⑤❻t❻ ⑤❻✼❻ ★❻✼ è ✚❻✧✪ â ã❽❼✇ Ï❽ ï➀❽è➆â❽❼✛
ñ❿âó ì❽➄❽❾à ❼❽ ✚✧✧✙ ã✇ t❻t❻ ⑤❻✹❻ t❻✙❻ ✈❻⑤ è ✲✙❻✚✪ ❼➄ÿ
✌Ø➚ ✢ñ ❿❽÷❾❽é ï➂➀➂➄❽ìà â ✚✧✼✙ ã✇✣❻ ï❽ñ➄➂ ✚✧✧✙ ã✇ ✲
✶✱✾✱ ✲✶✱✩✱ ✲✷✱✶✱ ✲✚❻⑤ è ✚❻✼✪✇ Ò➂ñ❿àìè ✫✤✬✯❦✰✳✲❲✰✳✳✴✯✿à è

❁❃❃❞✿à óñ❿àí❽â➄➂í❽ ñ❿à❿èñ❿è÷➂ñ❾è ➆íà÷èì❽➂ â➄èÿ✛
íè➂ ôà❾❿❽➀à ➠ýï❽õà➺ íà ➀❽ññèéñ❾è➂ â➀➂ì➂ííû➂ ➀ÿ✛
❼û✇ ✃➀è❿➂➀è➂ì ❁✰❄❄✲❅t✐✞♥✡②✲❲✴✳❇❃①❃❄➆✰ è ì➂❿❽❼à✛
ìè ÷èñ➄➂íí❽ã❽ ➀➂ñýìï➄èíãà ❽ï➀➂❼➂➄➂í❽ ñ❿à❿èñ❿è÷➂✛
ñ❾è ➆íà÷èì❽➂ ï❽âû❈➂íè➂ ï➀❽è➆â❽❼ñ❿âà ì❽➄❽❾à â

ï➂➀è❽❼ ➠➀à➆âè❿❽ã❽ ñ❽öèà➄è➆ìà➺ ✢✚✧✼✚✲✚✧✧✙ ãã✇✣ è

ñíèæ➂íè➂ â ï➂➀è❽❼ ➠íà÷à➄➅í❽ã❽ ❾àïè❿à➄è➆ìà➺
✭✶✾✾✶✲③✙✚✈ ãã✇✣✇ ✃ ③✙✚✈ ã✇ ï❽ã❽➄❽â➅➂ ❾❽➀❽â â Ð❽ññèè
ñ❽ñ❿àâè➄❽ ✈✧✪ ❽❿ ìà❾ñèìà➄➅í❽ã❽ â ✚✧✼✧ ã✇❻ ❽❿í❽ñè✛
❿➂➄➅í❽ ✚✧★✙ ã✇ ï➀❽❼ó❾❿èâí❽ñ❿➅ óâ➂➄è÷è➄àñ➅ â ③❻✈
➀à➆à❻ í❽ ï➀❽è➆â❽❼ñ❿â❽ ì❽➄❽❾à ñ❽❾➀à❿è➄❽ñ➅ íà ✹✹✪

❽❿ ìà❾ñèìà➄➅í❽ã❽ â ✚✧✧✙ ã✇ Ð❽ññèÿ ➠❼❽ãíà➄à➺ ✌Ø➚

ï❽ ï❽ã❽➄❽â➅þ❻ í❽ ➀à➆➀ûâ ï❽ íà❼❽þ óâ➂➄è÷è➄ñÿ ñ ✈t
❼❽ t✚✪❻ ï❽ ï➀❽è➆â❽❼ñ❿âó ì❽➄❽❾à ñ ★t ❼❽ t✚✪✇

⑨✃●❏❸❺▲❸ ñ✃❹❺❖P ì❽➄❽÷íûé ñ❾❽❿❻ â➀➂ì➂ííû➂ ➀ÿ✛
❼û❻ ❿➀➂í❼❻ í➂ïà➀àì➂❿➀è÷➂ñ❾è➂ ì➂❿❽❼û❻ áó❿ñ❿➀ýï✱
ï➂➀ìó❿àöè❽ííûé ❿➂ñ❿❻ ìí❽æ➂ñ❿â➂ííû➂ ñ➀àâí➂íèÿ✇

❋✝r♠✡✏ ✞t✡ t✐☛✞✝r✐❝❛❧ ✞✐♠✡ ☛✡r✐✡☛ ❢✝r ✶✾✺✵✲✷✵✶✸✱ ✝♥

✏❛✐r② ❝❛✞✞❧✡ ❜r✡✡✏✐♥✟ ✍✐r✝✎✱ ◗✡♥✐♥✟r❛✏ ❛♥✏ ❚✝☛❝✝✇

r✡✟✐✝♥☛✱ ❘✠☛☛✐❛ ❛♥✏ ✞t✡ ❯♥✐✞✡✏ ❙✞❛✞✡☛❳ ❘❛♥✏✝♠ ❢❧✠❝✲

✞✠❛✞✐✝♥ ❧✡✎✡❧☛ ✇✡r✡ ✡❧✐♠✐♥❛✞✡✏ ❜② ✞t✡ ♠✡✞t✝✏ ✝❢ ♠✝✎✲

✐♥✟ ❛✎✡r❛✟✡ ✭r✡✏✠❝✞✐✝♥ ✝❢ ✎❛r✐❛♥❝✡☛ ✝♥ ❨✲✸✷❬✮❳ ❙②♥✲

❝tr✝♥✐✝♥ ✏②♥❛♠✐❝☛ ✐☛ ✐✏✡♥✞✐❢✐✡✏ ❜✡✞✇✡✡♥ r✡✟✐✝♥☛ ❛♥✏

r✡✟✐✝♥❛❧ r❛♥❭☛ ✇✐✞t ✞t✡ ❛❧❧✲❘✠☛☛✐❛♥ ✭r ✥ ✵✱❨✲✵✱✾✾✮❳ ❙✡✞

☛②♥❝tr✝♥✝✠☛ ✞✐♠✡ ☛✡r✐✡☛ ❘✠☛☛✐❛ ❛♥✏ ✞t✡ ❯❙❆ ♣r✝✏✠❝✲

✞✐✎✐✞② ✝❢ ✞t✡ ❝✝✇☛ ✭r ✥ ✵✱✾✮ ❛♥✏ ✞t✡ ❧❛❝❭ ✞t✡r✡✝❢ ✝♥ ✞t✡

r❛✞✡ ✝❢ ✟r✝✇✞t❪✏✡❝❧✐♥✡❳ ❫♥ ✞t✡ ✏②♥❛♠✐❝☛ ✝❢ ✞t✡ ♥✠♠❜✡r

✝❢ ❝✝✇☛ ❝✝♥♥✡❝✞✐✎✐✞② ✐☛ ♥✝✞ ✡☛✞❛❜❧✐☛t✡✏❴ ✞t✡ ♣❛❝✡ ✝❢

❝t❛♥✟✡ t❛☛ ✞❛❭✡♥ ♣❧❛❝✡ ❛☛②♥❝tr✝♥② ✭r ✥ ✲✵✱✻✮❳ ❉✡❢✐♥✡✏

➠❵✤❡✰❦✴❄❣ ❤❃✴❄❥✯➺ q✴✯❥❃✤✴❇✰✳ ✯❡r✐✡☛❳ ③r✡♥✏☛ ✐♥ ✞t✡ ♥✠♠✲

❜✡r ✝❢ ❝✝✇☛ ✐♥ ✍✐r✝✎✱ ◗✡♥✐♥✟r❛✏✱ ❚✝☛❝✝✇ r✡✟✐✝♥☛ ❛♥✏

✐♥ ❘✠☛☛✐❛ ✠♥✞✐❧ ✶✾✽✵ ✇❛☛ ✶✱✻✱ ❛♥✏ ✸✱❨✱ ✷✱✾✱ ✷✱✸❬ ♣✡r

②✡❛r ✐♥ ✞t✡ ❯❙❆ ✏✡❝r✡❛☛✡✏ ❜② ✷❬ ♣✡r ②✡❛r❴ ❛❢✞✡r ✶✾✽✵✱

r✡☛♣✡❝✞✐✎✡❧②✱ ✲✷✱✽✱ ✲✸✱✵ ✲✸✱✷✱ ✲✷✱✺ ❛♥✏ ✲✵✱❨❬ ✐♥ ✞t✡

②✡❛r❳ ③r✡♥✏☛ ✐♥ ✞t✡ ②✐✡❧✏ ✝❢ ♠✐❧❭ ✠♥✞✐❧ ✶✾✾✺ ✲ ✸✱✶✱ ✶✱✸✱

✶✱✵✱ ✶✱✷✱ ❛♥✏ ✩✱✻❬✱ ❛❢✞✡r ✞✝ ✽✱✸✱ ✽✱✻✱ ✽✱❨✱ ✺✱❨ ❛♥✏ ✶✱✾❬

♣✡r ②✡❛r❳ ❋✝r ♠✐❧❭ ♣r✝✏✠❝✞✐✝♥ ♣r✐✝r ✞✝ ✶✾✾✵ ✲ ✻✱✻✱ ✽✱✩✱

✻✱✵✱ ✸✱✽ ❛♥✏ ✲✵✱✶❬ ❢✝r ✞t✡ ❯❙❆ ✭✇✐✞t ❛ ❜r✡❛❭ ♣✝✐♥✞ ✐♥

✶✾❨✵✮✱ ❛❢✞✡r ✶✾✾✵✱ ✲✶✱✾✱ ✲✶✱✩✱ ✲✷✱✶✱ ✲✶✱✽ ❛♥✏ ✶✱❨❬❳ ③✡☛✞☛

✍r✠☛❭❛❧✲❅❛❧❧✐☛ ❛♥✏ ❚✝✝✏ ☛✞❛✞✐☛✞✐❝❛❧❧② ☛✐✟♥✐❢✐❝❛♥✞ ✐♥✲

④✳✬❡❄❇❡ ❃④ ❥q❡ ④✰❇❥❃✤ ➠❡❤❃❇q➺ ❃❄ ❥q❡ ⑤✬✯✯✴✰❄ ❥✴⑥❡ ✯✡✲

r✐✡☛❳ ⑦r✐✞✡r✐✝♥ ❚❛♥♥✲❅t✐✞♥✡②✲❅✐❧❝✝⑧✝♥ ❛♥✏ ❜② ♠✡✞t✲

✝✏☛ ✝❢ ♥✠♠✡r✐❝❛❧ r✡☛❛♠♣❧✐♥✟ ✏✡✞✡r♠✐♥✡✏ ❛ ☛✞❛✞✐☛✞✐❝❛❧❧②

☛✐✟♥✐❢✐❝❛♥✞ ✐♥❝r✡❛☛✡ ✐♥ ♠✐❧❭ ♣r✝✏✠❝✞✐✝♥ ✐♥ ✞t✡ ♣✡r✐✝✏ ✝❢

➠❞❡⑨❡✳❃❤❡❞ ✯❃❇✴✰✳✴✯⑥➺ ✢✚✧✼✚✲✶✾✾✵✮ ❛♥✏ ✞t✡ r✡✏✠❝✞✐✝♥

✴❄ ❥q❡ ❤❡✤✴❃❞ ❃④ ➠✴❄✴❥✴✰✳ ❇✰❤✴❥✰✳✴✯⑥➺ ✢✚✧✧✚✲✷✵✶✸✮❳ ⑩②

✷✵✶✸✱ ✞t✡ ♥✠♠❜✡r ✝❢ ❝✝✇☛ ✐♥ ❘✠☛☛✐❛ ❛♠✝✠♥✞✡✏ ✞✝ ✸✾❬

✝❢ ✞t✡ ♠❛⑧✐♠✠♠ ✐♥ ✶✾❨✾✱ r✡❧❛✞✐✎✡ ✞✝ ✶✾✺✵ ♣r✝✏✠❝✞✐✎✐✞②

✐♥❝r✡❛☛✡✏ ✷✱✸ ✞✐♠✡☛✱ ❜✠✞ ♠✐❧❭ ♣r✝✏✠❝✞✐✝♥ ✏✡❝r✡❛☛✡✏ ❜②

✩✩❬ ❢r✝♠ ✞t✡ ♠❛⑧✐♠✠♠ ✐♥ ✶✾✾✵❳ ❘✠☛☛✐❛ ✝✎✡r✞✝✝❭ ✞t✡

❯❙❆ ❜② ✞✝✞❛❧ ♥✠♠❜✡r ❝✝✇☛✱ ❜✠✞ ✞t✡ ✟❛♣ ✐♥ ✞t✡ ②✐✡❧✏ ✝❢

♠✐❧❭ ✐♥❝r✡❛☛✡✏ ❢r✝♠ ✸✻❬ ✞✝ ✻✶❬✱ ✞t✡ ♣r✝✏✠❝✞✐✝♥ ✝❢

♠✐❧❭ ❢r✝♠ ✺✻ ✞✝ ✻✶❬❳

❑✄❶ ❷♦❸❹s❺ ✏❛✐r② ❝❛✞✞❧✡✱ ✞✐♠✡ ☛✡r✐✡☛✱ ✞r✡♥✏✱ ♥✝♥♣❛r❛✲

♠✡✞r✐❝ ♠✡✞t✝✏☛✱ ❜✝✝✞☛✞r❛♣✱ ♣✡r♠✠✞❛✞✐✝♥ ✞✡☛✞✱ ♠✠❧✞✐♣❧✡

❝✝♠♣❛r✐☛✝♥❳

⑥❺❸ä❸❷❻❸⑦ ➶ æèâ❽❿í❽â❽❼ñ❿â➂ ❾➀❽ì➂ ❼ðî❽❾ð❿➀➁
❽❾➂➃➀➀➄õ ❼àííûõ ✢➀àí❼❽ìè➆è➀❽âàííû➂ âûá❽➀❾è è➆
ã➂í➂➀à➄➅íûõ ñ❽â❽❾óïí❽ñ❿➂é✮ èì➂þ❿ ì➂ñ❿❽ áû❿➅
❼àííû➂❻ ï❽➄ó÷➂ííû➂ â ❿➂÷➂íè➂ ï❽ñ➄➂❼❽âà❿➂➄➅íûõ
ï➂➀è❽❼❽â â➀➂ì➂íè✇ ➮õ íà➆ûâàþ❿ ➀ÿ❼û ❼èíàìè❾è
è➄è â➀➂ì➂ííûìè ➀ÿ❼àìè ✢➅✴⑥❡ ➇❡✤✴❡✯❀ ❿à❾æ➂ èñ✛
ï❽➄➅➆óþ❿➈ õ➀❽í❽➄❽ãè÷➂ñ❾è➂❻ èñ❿❽➀è÷➂ñ❾è➂❻ ➀➂❿➀❽✛
ñï➂❾❿èâíû➂✣❳ ➉ð➃➋➃➀➀î➌ ðÿä ✲ ý❿❽ óï❽➀ÿ❼❽÷➂ííàÿ

â❽ â➀➂ì➂íè ✢❽áû÷í❽ ÷➂➀➂➆ ➀àâíû➂ ï➀❽ì➂æó❿❾è✣
ï❽ñ➄➂❼❽âà❿➂➄➅í❽ñ❿➅ íàá➄þ❼➂íèé ❽❼í❽ã❽ è➄è í➂✛
ñ❾❽➄➅❾èõ ï❽❾à➆à❿➂➄➂é❻ õà➀à❾❿➂➀è➆óþùèõ è➆ó÷à➂✛
ìûé ❽áá➂❾❿ ✢ï➀❽ö➂ññ❻ ÿâ➄➂íè➂✣ â ❼èíàìè❾➂✇ ➶ ï➂➀✛
â❽ì ñ➄ó÷à➂ ã❽â❽➀ÿ❿ ❽á ❽❼í❽ì➂➀í❽ì❻ â❽ â❿❽➀❽ì ✲ ❽
ìí❽ã❽ì➂➀í❽ì â➀➂ì➂ííûõ ➀ÿ❼àõ✇ ➶ æèâ❽❿í❽â❽❼ñ❿â➂
ý❿❽ ì❽æ➂❿ áû❿➅❻ íàï➀èì➂➀❻ ÷èñ➄➂íí❽ñ❿➅ è④è➄è ï➀❽✛
❼ó❾❿èâí❽ñ❿➅ æèâ❽❿íûõ ➆à ➀ÿ❼ ➄➂❿❻ âà➄❽â❽➂ ï➀❽è➆✛



⑧�➁➃➁✁�➑ ✥ ✂✄➃✩✂✪➁✫ ✬➁✭➑✮✂✧✥✄ ☎✆✷✱ ✷✝✞✟✠

✸

â✡☛☞✌â✡ ïð✡☛óêöèè ï✡ ìå☞ÿöàì èëè êâàð✌àëàì✱ ☞å✲
ç✡ííàÿ ☛èíàìèêà öåí íà ì✡ë✡ê✡✱ ìÿ☞✡ è ✌✳ï✳

➶ïåðââå è☞☞ëå☛✡âàíèå ï✡âå☛åíèÿ âðåìåííâõ
ðÿ☛✡â áâë✡ ïð✡âå☛åí✡ ôðàíöóç☞êèì ó÷➳íâì ❐óè
➪àøåë�å â ✶✾✵✵ ã✡☛ó ✭✃àí✌✡ð✡âè÷✱ ✷✵✵✷✮✳ Ðàçâè✌èå
ìå✌✡☛✡â ✁✂✁✄è☎✁ ✆ðåìå✂✂û✝ ðÿä�✆ ✭❚✐✁❡ ❙❡✂✐❡s
❆✄❛☎②✆✝✆✱ ✞✟❆✮ ï✡ëó÷èë✡ â ðàá✡✌àõ ❍✠♥♥✠♥ ✭✶✾✻✵✮✱
✡♥❞❡✂s♦♥ ✭✶✾✼✶✮✱ ❇♦①✱ ❏❡♥❦✐♥s ✭✶✾☛☞✮✳ Ï✡☛ð✡áí✡å
✡á☞óæ☛åíèå ❚❙✡✲ìå✌✡☛✡â✱ ââ÷è☞ëè✌åë�íâõ à☞ïåê✲
✌✡â✱ ïð✡áëåì è☞ï✡ë�ç✡âàíèÿ è èí✌åðïðå✌àöèè ðå✲
çóë�✌à✌✡â ì✡æí✡ íàà✌è â ðàá✡✌àõ ✃åí☛àëë✱ Ñ✌�þ✲
àð✌ ✭✶✾✼✻✮✱ ➪ðèëëèí☛æåð ✭✶✾✽✵✮✱ ◆❡✌s♦♥✱ P✌♦ss❡✂
✭✶✾✽✷✮✱ ❍✠✁✐✌✍♦♥ ✭✶✾✾✹✮ è ☛ð✳ ✃ðà✌êèà ✡áç✡ð íàèá✡✲
ëåå çàìå✌íâõ èí✡☞✌ðàííâõ êíèã ï✡ ✞✟❆✱ èç☛àííâõ
çà ïåðè✡☛ ✶✾✾✶✲✷✵✵✺ ãã✳✱ ☛àí â ðàá✡✌å Ñ✳ ➚íà✌✡ë�å✲
âà ✭✷✵✵✽✮✳ ➮ìåþ✌☞ÿ ì✡í✡ãðàôèè ð✡☞☞èà☞êèõ ó÷➳✲
íâõ ✭➪àëà☞àí✡â✱ ➘✡àíèê✡â è ☛ð✳✱ ✶✾✾✶❀ ➚ôàíà☞�åâ✱
Þçáàøåâ✱ ✷✵✵✶❀ ➘óáðàâà✱ ✷✵✵✸✎ ×óðàê✡â✱ ✷✵✵✏❀ ❰ð✲
ë✡â✱ ❰☞ìèíèí✱ ✷✵✶✶✮✱ êóð☞â ëåêöèà ✭✃àí✌✡ð✡âè÷✱
✷✵✵✷✎ ✃àðìàí✡â✱ ✷✵✵☛❀ ✃✡âàëåâà✱ ✷✵✵✏❀ ❐✡☞êó✌✡â✱
✷✵✶✹✮✱ ìí✡ã✡÷è☞ëåííâå ó÷åáíâå ï✡☞✡áèÿ ✭❮èêè✲
✌èí✱ Ñ✡☞óí✡âà✱ ✷✵✵✸❀ Ñà☛✡âíèê✡âà✱ Øì✡àë✡âà✱
✷✵✵✹✎ Òà✌àðåíê✡✱ ✷✵✵✏❀ ✃è☞åë➳âà✱ ✷✵✵✾❀ ßðóøêèíà
è ☛ð✳✱ ✷✵✶✵✎ ❒àë�öåâ✱ ❒óõàðàì✡âà✱ ✷✵✶✶✮✳ ❚❙✡✲
ìå✌✡☛â ïðå☛☞✌àâëåíâ â✡ ìí✡ãèõ ó÷åáíèêàõ ï✡ ☞✌à✲
✌è☞✌èêå✱ êíèãàõ è ï✡☞✡áèÿõ ï✡ ê✡ìï�þ✌åðí✡à ✡á✲
ðàá✡✌êå ☛àííâõ ✭➹ó☞àð✡â✱ ✷✵✵✸❀ ✃ðåìåð✱ ✷✵✵☞❀
Ïë✡õ✡✌íèê✡â✱ ✃✡ëê✡â✱ ✷✵✵☞❀ ❮èçàìå✌☛èí✡â✱ ✷✵✵✻✎
➘þê✱ ✶✾✾☛❀ Òþðèí✱ ❒àêàð✡â✱ ✶✾✾✏✱ ✷✵✵✑✎ ➪✡ð✡âè✲
ê✡â ➶✳✱ ➪✡ð✡âèê✡â ➮✳✱ ✶✾✾✏❀ ❐åâèí è ☛ð✳✱ ✷✵✵✒✎ ➘óá✲
ð✡â☞êàÿ✱ ✷✵✶✷✮✱ â óíèâåð☞àë�íâõ ☞✌à✌è☞✌è÷å☞êèõ
ïàêå✌àõ ✟✞❆❉✓❆✱ ✟✞❆✞●✔❆✕✖✓❈✟✱ ✟✕✟✟✱
❙❚✡❚■❙❚■✗✡✱ ❙✡❙✳ ➮ìåþ✌☞ÿ è ☞ïåöèàëèçèð✡âàí✲
íâå ïàêå✌â ➊ Ý➶Ð➮ÑÒ➚✱❒✘➬❰➬➚➶Ð è ☛ð✳
❮àèá✡ëåå øèð✡ê✡å ïðèìåíåíèå ✞✟❆✲ìå✌✡☛â

íàøëè â ýê✡í✡ìèêå✱ ïð✡ìâøëåíí✡☞✌è✱ â ôèíàí☞✡✲
â✡à è áàíê✡â☞ê✡à ☛åÿ✌åë�í✡☞✌è✱ áèçíå☞å✳ ßðêèì
ïðèìåð✡ì ÿâëÿþ✌☞ÿ ôóí☛àìåí✌àë�íâå è☞☞ëå☛✡âà✲
íèÿ ïð✡ôå☞☞✡ðà ➶✳❒✳ Ñèì÷åðà✳ ➶ ☞â✡➳ì êàïè✌àë�✲
í✡ì ✌ðó☛å ✭Ñèì÷åðà✱ ✷✵✵☛✮ ✡í ï✡ ✶✙✵ è☞✌✡ðè÷å☞êèì
ðÿ☛àì ï✡ëó÷èë ➠âåê✡ââå ✡✌ìå✌êè➺ è ✌ðåí☛â ï✡êà✲
çà✌åëåà íàöè✡íàë�í✡ã✡ á✡ãà✌☞✌âà✱ ïðèð✡☛íâõ ðå✲
☞óð☞✡â✱ ☞åë�☞ê✡ã✡ õ✡çÿà☞✌âà✱ ïð✡ìâøëåíí✡☞✌è è
☞✌ð✡è✌åë�☞✌âà✱ õàðàê✌åðèçóþ✚èõ ýê✡í✡ìè÷å☞ê✡å
ðàçâè✌èå Ð✡☞☞èè çà ✶✵✵ ☞ ëèøíèì ëå✌ ✭✶✾✵✵✲✷✵✵✙
ãã✳✮✳ Ñ✳ ✃àðà✲❒óðçà è ➚✳ ➹ðàæ☛àíêèí ✭✷✵✶✸✮ ☞✡áðà✲
ëè è ïðå☛☞✌àâèëè â âè☛å âðåìåííâõ ðÿ☛✡â ✡áøèð✲
íâà ☞✌à✌è☞✌è÷å☞êèà ìà✌åðèàë ✡ æèçíè â☞åõ ☞ôåð
☞✌ðàíâ ☞ ☞åðå☛èíâ ❳❳ âåêà✳ ➚✳Ï✳ Öâïèí è ➘✳❮✳
Òèì✡ôååâ ✭✷✵✶✒✮ ï✡ ✷✒ è☞✌✡ðè÷å☞êèì ðÿ☛àì èçó✲
÷èëè ☞✡☞✌✡ÿíèå è ïåð☞ïåê✌èââ ðàçâè✌èÿ ïð✡ìâø✲

ëåíí✡ã✡ ïð✡èçâ✡☛☞✌âà Ð✡☞☞èè çà ïåðè✡☛ ✶✾✸✵✲✷✵✶✶
ãã✳ ➚✳Ï✳ Öâïèí ✭✷✵✶✸✮ è☞☞ëå☛✡âàë ✸✒ âðåìåííâõ
ðÿ☛à✱ õàðàê✌åðèçóþ✚èõ ☞åë�☞ê✡õ✡çÿà☞✌âåíí✡å
ïð✡èçâ✡☛☞✌â✡ â ☞✌ðàíå çà ïåðè✡☛ ✶✾✺✵✲✷✵✶✶ ãã✳✱
Ñ✳➶✳ Ïàíê✡âà è ➚✳Ï✳ Öâïèí ✭✷✵✶✒✮ ïð✡âåëè ðå✌ð✡✲
☞ïåê✌èâíâà ☞✌à✌è☞✌è÷å☞êèà àíàëèç ✡☞í✡âíâõ ï✡✲
êàçà✌åëåà✱ õàðàê✌åðèçóþ✚èõ ☞åë�☞ê✡õ✡çÿà☞✌âåíí✡å
ïð✡èçâ✡☛☞✌â✡ ❰ðåíáóðã☞ê✡à ✡áëà☞✌è ☞ ✶✾✾✵ ï✡

✷✵✶✷ ãã✳ ➪âëè ââÿâëåíâ ïðè÷èíâ ☛è☞ïð✡ï✡ðöèà â
☞✌ðóê✌óðå ✌✡âàð✡ïð✡èçâ✡☛è✌åëåà✱ è ï✡ëó÷åíâ
✡öåíêè âëèÿíèÿ ôàê✌✡ð✡â ïð✡èçâ✡☛☞✌âà íà âàë✡✲
âóþ ☛✡áàâëåííóþ ☞✌✡èì✡☞✌� ☞åë�☞ê✡ã✡ õ✡çÿà☞✌âà
ðåãè✡íà✳
❚❙✡ ➊ ý✌✡ ✡÷åí� ☞ïåöèôè÷å☞êàÿ ✡áëà☞✌� ☞✌à✌è✲

☞✌èêè✱ ✡✌ëè÷àþ✚àÿ☞ÿ ï✡ êðóãó çà☛à÷ è ìå✌✡☛àì èõ
ðåøåíèÿ✳ Ï✡ý✌✡ìó â ✡áëà☞✌è ç✡✡✌åõíèè è☞☞ëå☛✡âà✲
íèà ð✡☞☞èà☞êèõ ó÷➳íâõ ï✡ ☛àíí✡à ïð✡áëåìå ✡✌í✡✲
☞è✌åë�í✡ ìàë✡ ✭Ïâæ✡â✱ ➘ìè✌ðèåâ✱ ✷✵✵✏❀ ✃ó☛ð✡âà✱
❒✡ð✡ç✡âà✱ ✷✵✶✵❀ ❐è✌âèí✡â✱ ❐è✌âèí✡âà✱ ✷✵✶✷❀ ➚íè✲
☞èì✡âà✱ ➮âàí�✡✱ ✷✵✶✸✮✳ Õ✡✌ÿ èìåþ✌☞ÿ ☛✡☞✌à✌✡÷í✡
ìí✡ã✡ ïóáëèêàöèà✱ â ê✡✌✡ðâõ ïðèâ✡☛ÿ✌☞ÿ ✙✲✶✵✲✶✙✲
✷✵✲ëå✌íèå âðåìåííâå ðÿ☛â ✭☞ì✳ íàïðèìåð✱ ➬âáêè✲
íà✱ ✷✵✶✶❀ ❮àì✱ ✷✵✶✶❀ Ñóð✡âöåâ✱ ×à☞✌èê✡âà✱ ✷✵✶✷✎
➘óíèí è ☛ð✳✱ ✷✵✶✑✎ Øàðêàåâ✱ Øàðêàåâà✱ ✷✵✶✸❀ ✃ëè✲
ì✡âà✱ ✷✵✶✸✎ Òÿïóãèí è ☛ð✳✱ ✷✵✶✺✮✳ ➶ìå☞✌å ☞ ✌åì✱
àíàëèç âðåìåííâõ ðÿ☛✡â ïðå☛☞✌àâëÿå✌ ✡ïðå☛åë➳í✲
íâà èí✌åðå☞ êàê ☛ëÿ ï✡íèìàíèÿ ☛✡☞✌èãíó✌âõ ðå✲
çóë�✌à✌✡â ✭èëè ✡✌☞ó✌☞✌âèÿ ✌àê✡ââõ✮✱ ✌àê è ☛ëÿ
íàó÷í✡ ✡á✡☞í✡âàíí✡ã✡ ïëàíèð✡âàíèÿ ìåð✡ïðèÿ✌èà
ï✡ ðàçâå☛åíèþ è ðàçâè✌èþ æèâ✡✌í✡â✡☛☞✌âà â ìà☞✲
ø✌àáàõ õ✡çÿà☞✌âà✱ ðåãè✡íà✱ ☞✌ðàíâ✳
Öåëÿìè è☞☞ëå☛✡âàíèà✱ ðåçóë�✌à✌â ê✡✌✡ðâõ èç✲

ë✡æåíâ â íà☞✌✡ÿ✚åà ☞✌à✌�å✱ áâëè✿ ✭✶✮ ô✡ðìèð✡âà✲
íèå è☞✌✡ðè÷å☞êèõ âðåìåííâõ ðÿ☛✡â ï✡ ì✡ë✡÷í✡ìó
☞ê✡✌✡â✡☛☞✌âó ✃èð✡â☞ê✡à✱ ❐åíèíãðà☛☞ê✡à è ❒✡☞✲
ê✡â☞ê✡à ✡áëà☞✌åà✱ Ð✡☞☞èè è ÑØ➚✎ ✭✷✮ âèçóàëèçà✲
öèÿ✱ ☞✌à✌è☞✌è÷å☞ê✡å ✡öåíèâàíèå è ☞ðàâíè✌åë�íâà
àíàëèç ✌ðåí☛✡â✎ ✭✑✮ ïðèë✡æåíèå íåïàðàìå✌ðè÷å✲
☞ê✡à ☞✌à✌è☞✌èêè è ìå✌✡☛✡â ÷è☞ëåíí✡ã✡ ðå☞ýìïëèí✲
ãà ☛ëÿ àíàëèçà ç✡✡✌åõíè÷å☞êèõ âðåìåííâõ ðÿ☛✡â✳

✛✜ ✢✣✤➴Ð✥✣✦ ✥ ✢➴✤✧★✥✩➴✪✫✥➴
✬✧★✯✧★✰ ✣✴✣✦✥❁✣

✛❂✛❂ ✥ñòîð❃❄❅ñ❊❃❅ ❋❑ííû❅

➮☞✌✡ðè÷å☞êèå âðåìåííâå ðÿ☛â ô✡ðìèð✡âàëè☞�
ï✡ åæåã✡☛í✡ìó ï✡ã✡ë✡â�þ ê✡ð✡â✱ èõ ☞ðå☛íåà ïð✡✲
☛óê✌èâí✡☞✌è è ïð✡èçâ✡☛☞✌âó ì✡ë✡êà â✡ â☞åõ êà✌å✲
ã✡ðèÿõ õ✡çÿà☞✌â çà ïåðè✡☛ ☞ ✶✾✺✵ ï✡ ✷✵✶✸ ã✡☛â ✭✶✙
ðÿ☛✡â ☞ ☞✒ óð✡âíÿìè✮✳ Ïðè ☞á✡ðå è☞✌✡ðè÷å☞êèõ
☛àííâõ è☞ï✡ë�ç✡âàëè✿
➲ áàçâ ☛àííâõ ☞àà✌✡â ✃èð✡â☞✌à✌à✱ Ïå✌ð✡☞✌à✌à✱

❒✡☞✡áë☞✌à✌à✎

➲ áàçâ ☛àííâõ ☞àà✌à Ð✡☞☞✌à✌à❀
➲ áàçâ ☛àííâõ ☞àà✌✡â ➘åïàð✌àìåí✌✡â ☞åë�☞ê✡ã✡

õ✡çÿà☞✌âà è ïð✡☛✡â✡ë�☞✌âèÿ ☞✡✡✌âå✌☞✌âóþ✚èõ ✡á✲
ëà☞✌åà✱ ❒èí☞åë�õ✡çà ÐÔ è ❒èí☞åë�õ✡çà ÑØ➚
✭❯❙▲✡✮✎

➲ ✡ïóáëèê✡âàííâå çà ✶✾✺✵✲✷✵✶✸ ãã✳ ☞✌à✌è☞✌è÷å✲
☞êèå ☞á✡ðíèêè ➹✡☞ó☛àð☞✌âåíí✡ã✡ ê✡ìè✌å✌à ÑÑÑÐ
ï✡ ☞✌à✌è☞✌èêå✱ Öåí✌ðàë�í✡ã✡ ☞✌à✌è☞✌è÷å☞ê✡ã✡
óïðàâëåíèÿ ÐÑÔÑÐ✱ Ôå☛åðàë�í✡à ☞ëóæáâ ã✡☞ó✲
☛àð☞✌âåíí✡à ☞✌à✌è☞✌èêè ÐÔ✱ Òåððè✌✡ðèàë�íâõ
✡ðãàí✡â ôå☛åðàë�í✡à ☞ëóæáâ ã✡☞ó☛àð☞✌âåíí✡à
☞✌à✌è☞✌èêè▼

❖ ➠Ñ✌ðàíà Ñ✡âå✌✡â çà ✺✵ ëå✌➺✱



⑧◗➁➃➁❘◗➑ ❱ ❲❨➃❩❲❬➁❭ ❪➁❫➑❴❲❵❱❨ ❜❝❢❣ ❢❤❥❧♠

♣

q rt✉✈✇③④✇å õ✇çÿéñ�â✇ ÑÑÑÐ ç✉ ✼✵ ëå�➺✱
q rt✉✈✇③④✇å õ✇çÿéñ�â✇ ÐÑÔÑÐ➺✱

q rÑ✇öè✉ëü④✇✲ýê✇④✇ìè÷åñê✇å ï✇ë✇æå④èå
Ð✇ññèè➺✱

q r❒✇ñê✇âñê✉ÿ ✇áë✉ñ�ü â öèô✈✉õ➺✱

q r➚✁✈✇ï✈✇ìû✂ëå④④ûé ê✇ìïëåêñ ❐å④è④✄
✁✈✉③ñê✇é ✇áë✉ñ�è è Ñ✉④ê�✲Ïå�å✈áó✈✁✉➺☎

q r✃è✈✇âñê✉ÿ ✇áë✉ñ�ü â öèô✈✉õ➺ è ③✈✳

➲ ④✉ó÷④ûå ïóáëèê✉öèè ✭④✉ï✈èìå✈✱ Ñ�✈åê✇ç✇â è

③✈✳✱ ✷✵✵✾❀ ➬è④÷å④ê✇✱ ✃✉✁è✈✇â✉✱ ✷✵✶✵❀ ➘ó④è④ è ③✈✳✱
✷✵✶✸ è �✳ï✳✮✆

✝✞✟✞ ✠✡☛☞✡í✌íò✍ ✎✏✌☛✌íí✡ã✡ ✏ð✑à

➶ñÿêèé â✈åìå④④✇é ✈ÿ③ âêëþ÷✉å� ③â✉ ✇ñ④✇â④ûõ
ýëåìå④�✉✒ ï✇ê✉ç✉�åëè â✈åìå④è è ñ✇✇�âå�ñ�âóþ✓èå
èì ç④✉÷å④èÿ ó✈✇â④åé ✈ÿ③✉✳ Ó✈✇â④è ✇�✇á✈✉æ✉þ�
ê✇ëè÷åñ�âå④④óþ ✇öå④êó ✔ìå✈ó✕ ✈✉çâè�èÿ â✇ â✈åìå✄
④è èçó÷✉åì✇✁✇ ÿâëå④èÿ ✔ï✈✇öåññ✉✱ ✇á✖åê�✉✕✳ Ï✈è
ý�✇ì â✉æ④✉ ï✇ñëå③✇â✉�åëü④✇ñ�ü ï✇ÿâëå④èÿ â✇ â✈å✄
ìå④è ñëå③óþ✓èõ ③✈ó✁ ç✉ ③✈ó✁✇ì ó✈✇â④åé✱ ✉ ④å ê✇④✄
ê✈å�④✇å ç④✉÷å④èå â✈åìå④è ï✇ÿâëå④èÿ✳ Ï✇ý�✇ìó â

ê✉÷åñ�âå ✉✈✁óìå④�✉ èñï✇ëüçóþ� ④✇ìå✈ ✇�ñ÷➳�✉ ç④✉✄
÷å④èÿ â✈åìå④④✇✁✇ ✈ÿ③✉✳ ➬④✉÷å④èå â✈åìå④④✇✁✇ ✈ÿ③✉

â ✐✲�✇ì ï✇ ï✇✈ÿ③êó ④✉áëþ③å④èè ✇á✇ç④✉÷✉þ� ✗② ✭✘ ❂

✙☎ ✷✱✳✳✳✱ ♥✕✱ ✁③å ♥ ✲ ÷èñë✇ ó✈✇â④åé✳ ➶ ✇�ëè÷èå ✇� ýëå✄
ìå④�✇â ï✈✇ñ�✈✉④ñ�âå④④✇é âûá✇✈êè ÷ëå④û â✈åìå④✄
④✇✁✇ ✈ÿ③✉✱ ê✉ê ï✈✉âèë✇✱ ✚✛ ÿâëÿþò�ÿ ñ�✉�èñ�è÷åñêè
④åç✉âèñèìûìè è ✇③è④✉ê✇â✇ ✈✉ñï✈å③åëå④④ûìè✳

❰ñ④✇â④✉ÿ öåëü ❚❙❆ ✲ âûÿâëå④èå è èçìå✈å④èå
ç✉ê✇④✇ìå✈④✇ñ�åé ✂è✈✇ê✇✁✇ ê✈ó✁✉ ÿâëå④èé â✇ â✈å✄
ìå④è✳ ✃✉ê è ï✉✈✉ìå�✈è÷åñêèå ìå�✇③û ñ�✉�èñ�èêè✱
✁✂✄ ï✈å③ï✇ë✉✁✉å�✱ ÷�✇ ③✉④④ûå ñ✇③å✈æ✉� ✔✉✕ ñèñ�å✄
ì✉�è÷åñêóþ ñ✇ñ�✉âëÿþ✓óþ è ✔á✕ ñëó÷✉é④óþ ñ✇✄
ñ�✉âëÿþ✓óþ✆ ✃✇ìï✇④å④�✉ìè ñèñ�åì✉�è÷åñê✇é ñ✇✄
ñ�✉âëÿþ✓åé ÿâëÿþ�ñÿ✒

➲ î�✚îâ✚☎ÿ ò✛✚✆✛✚✝èÿ ✔�✈å④③✕ ✲ ïë✉â④✇ ìå④ÿ✄
þ✓✉ÿñÿ ê✇ìï✇④å④�✉✱ ✇ïèñûâ✉þ✓✉ÿ ÷èñ�✇å âëèÿ④èå
③✇ë✁✇â✈åìå④④ûõ ô✉ê�✇✈✇â✱ �✳å✳ ③ëè�åëü④óþ �å④✄
③å④öèþ èçìå④å④èÿ ó✈✇â④åé â✈åìå④④✇✁✇ ✈ÿ③✉❀

➲ �✛çî✚✚î�òñ ➊ ý�✇ èçìå④å④èÿ ó✈✇â④åé ✈ÿ③✉
â④ó�✈è ✁✇③✉ â ✇ï✈å③åëå④④ûå ï✈✇ìåæó�êè â✈åìå④è✱
ê✇�✇✈ûå ï✇â�✇✈ÿþ�ñÿ èç ✁✇③✉ â ✁✇③ ✔✇�✈✉æ✉å� ï✇✄
â�✇✈ÿåì✇ñ�ü áè✇ë✇✁è÷åñêèõ✱ �åõ④✇ë✇✁è÷åñêèõ✱
ýê✇④✇ìè÷åñêèõ è ③✈✳ ï✈✇öåññ✇â â �å÷å④èå ④å ✇÷å④ü
③ëè�åëü④✇✁✇ ïå✈è✇③✉✕❀

➲ ✝èêëè÷✚î�òñ ✲ ïå✈è✇③è÷åñêèå ê✇ëåá✉④èÿ✱
âûõ✇③ÿ✓èå ç✉ ✈✉ìêè ✇③④✇✁✇ ✁✇③✉✱ ê✇�✇✈ûå âûçâ✉④û
ï✇â�✇✈ÿåì✇ñ�üþ ï✈✇öåññ✇â â �å÷å④èå ③ëè�åëü④ûõ
ïå✈è✇③✇â❀ ③ëè④✉ öèêë✉ ➊ ý�✇ ï✈✇ìåæó�✇ê â✈åìå④è
ìåæ③ó ③âóìÿ ñ✇ñå③④èìè âå✈✂è④✉ìè èëè âï✉③è④✉✄
ìè â ì✉ñ✂�✉á✉õ ✁✇③✉✆

➶✇ â✈åìå④④✇ì ✈ÿ③ó ê✇ìï✇④å④�û ñèñ�åì✉�è÷å✄
ñê✇é ñ✇ñ�✉âëÿþ✓åé ìîãóò ï✈èñó�ñ�â✇â✉�ü â ✈✉ç✄
④ûõ ê✇ìáè④✉öèÿõ èëè ✇�ñó�ñ�â✇â✉�ü â✇âñå✳

Ñëó÷✉é④✉ÿ ñ✇ñ�✉âëÿþ✓✉ÿ ✇�✈✉æ✉å� âëèÿ④èå
á✇ëü✂✇✁✇ ÷èñë✉ ④å ï✇③③✉þ✓èõñÿ ê✇④�✈✇ëþ â�✇✈✇✄
ñ�åïå④④ûõ ñëó÷✉é④ûõ ô✉ê�✇✈✇â✳ Ý�è ô✉ê�✇✈û ï✈è✄
â✇③ÿ� ê ñëó÷✉é④✇é ê✇ëåáëåì✇ñ�è ✔ôëóê�ó✉öèè✕

ó✈✇â④åé â✈åìå④④✇✁✇ ✈ÿ③✉✳ ➮③å✉ë ñëó÷✉é④✇ñ�è ✲

ráåëûé ✂óì➺✱ ï✇③ ê✇�✇✈ûì ï✇④èì✉þ� ✇�ñó�ñ�âèå
ê✉ê✇é✲ëèá✇ ç✉ê✇④✇ìå✈④✇ñ�è✱ ✈å✁óëÿ✈④✇ñ�è✱ õ✉✈✉ê✄
�å✈④✇é ③ëÿ ③è④✉ìèêè â✈åìå④④ûõ ✈ÿ③✇â â ÷✉ñ�è
�✈å④③✉✱ ñåç✇④④✇é è öèêëè÷åñê✇é ê✇ìï✇④å④�✳

Ò✉êæå ñó✓åñ�âóþ� ô✉ê�✇✈û ✈åçê✇✁✇ è â④åç✉ï✄
④✇✁✇ ③åéñ�âèÿ✱ ê✇�✇✈ûå ï✇✈✇æ③✉þ� ê☎ò☎�òðîôè✲

÷✛�êè✛ êîë✛å☎✚èÿ✱ ï✇�✇ìó ÷�✇ ✇ê✉çûâ✉þ� ④✉èá✇ëåå
ñèëü④✇å âëèÿ④èå ④✉ ✇ñ④✇â④óþ �å④③å④öèþ â✈åìå④✄
④✇✁✇ ✈ÿ③✉✳ ✃ �✉êèì ô✉ê�✇✈✉ì ✇�④✇ñè�ñÿ è✚ò✛ðâ✛✚✲
✝èÿ✱ ï✇③ ê✇�✇✈✇é èìåþ� â âè③ó ñó✓åñ�âå④④✇å ê✈✉�✄
ê✇â✈åìå④④✇å â✇ç③åéñ�âèå ê✉ê✇✁✇✲ëèá✇ ô✉ê�✇✈✉ ④✉
ï✈✇öåññ✳

❚❙❆✱ ê✉ê ï✈✉âèë✇✱ âêëþ÷✉å�✒ ✔✶✕ ✈✉çëè÷④ûå
ñï✇ñ✇áû ôèëü�✈✉öèè ñëó÷✉é④ûõ ê✇ëåá✉④èé✱ ï✇çâ✇✄
ëÿþ✓èå âûÿâè�ü ñèñ�åì✉�è÷åñêèå ê✇ìï✇④å④�û
á✇ëåå ✇�÷➳�ëèâ✇❀ ✭✷✮ ê✇ëè÷åñ�âå④④óþ ✇öå④êó ñè✄

ñ�åì✉�è÷åñêèõ ê✇ìï✇④å④�✇â✱ åñëè ✇④è èìåþ� ìåñ�✇
áû�ü✱ ñ ï✇ì✇✓üþ ñïåöè✉ëü④ûõ ï✇ê✉ç✉�åëåé❀ ✭✸✮

✈✉çëè÷④ûå ìå�✇③û ï✈✇✁④✇çè✈✇â✉④èÿ✱ ï✇çâ✇ëÿþ✓èå
ñ ✇ï✈å③åë➳④④✇é ñ�åïå④üþ âå✈✇ÿ�④✇ñ�è ✇ï✈å③åëÿ�ü
áó③ó✓èå ç④✉÷å④èÿ ó✈✇â④åé èçó÷✉åì✇✁✇ ï✈✇öåññ✉☎
�✳å✳ ñ③åë✉�ü ê✈✉�ê✇✲ èëè ñ✈å③④åñ✈✇÷④ûé ï✈✇✁④✇çû✆

✝✞✞✞❒✌ò✡✑ ✟✠✡✡ü☛ðÿ✌å ✟✏✌✑í✌å

➘ëÿ ýëèìè④✉öèè ñëó÷✉é④ûõ ê✇ëåá✉④èé ó✈✇â④åé
èñ�✇✈è÷åñêèõ â✈åìå④④ûõ ✈ÿ③✇â èñï✇ëüç✇â✉ëè ✉ë✄
✁✇✈è�ìè÷åñêèé ï✇③õ✇③✱ èìå④④✇✒ ìå�✇③ ïðî�òîé
�êîëñçÿù✛é �ð✛✆✚✛é ✭❙✘♠♣❧� ▼✁✈✘✐❣ ❆✈�❡❛❣�☎
❙▼❆✮✆ Ñê✇ëüçÿ✓åå ñ✈å③④åå ✔✂✄☎✐♥✆ ✄☎✝✞✟✆✝✱ ✂✄✕ ✲

ý�✇ ôó④êöèÿ✱ ê✇�✇✈✉ÿ âû÷èñëÿå� ñ✈å③④þþ âåëè÷è✄
④ó ④åê✇�✇✈✇✁✇ ✈ÿ③✉ ç④✉÷å④èé✳ Ï✇ ✂✂✄✲ìå�✇③ó ③ëÿ
③✉④④✇✁✇ ✈ÿ③✉ ô✇✈ìè✈óþ� óê✈óï④➳④④ûé è④�å✈â✉ë✱
ñ✇ñ�✇ÿ✓èé èç ✇③è④✉ê✇â✇✁✇ ÷èñë✉ ó✈✇â④åé ✭r✂è✈è✄
④✉ ✇ê④✉➺✮✳ ✃✉æ③ûé ï✇ñëå③óþ✓èé è④�å✈â✉ë ï✇ëó✄
÷✉þ� ïó�➳ì ñ③âè✁✉ r✇ê④✉➺ ✇� ④✉÷✉ëü④✇✁✇ ó✈✇â④ÿ
â✈åìå④④✇✁✇ ✈ÿ③✉ ④✉ ✇③④✇ ç④✉÷å④èå✳ Ï✇ ñô✇✈ìè✈✇✄
â✉④④ûì óê✈óï④➳④④ûì ③✉④④ûì ✈✉ññ÷è�ûâ✉þ� ñ✈å③✄
④èé ó✈✇âå④ü✱ ê✇�✇✈ûé ✇�④✇ñè�ñÿ ê ñå✈å③è④å óê✈óï✄
④➳④④✇✁✇ è④�å✈â✉ë✉✆ Ñ✈å③④èé ó✈✇âå④ü ③ëÿ t✲✇é â✈å✄
ìå④④✇é �✇÷êè ✔Ïë✇õ✇�④èê✇â✱ ✃✇ëê✇â✱ ✷✵✵✻✕✿

✠✴②②
✡☛

✡☛☞ ☞
✯
☛ ✌

✰

✲❂
✍ ☎

✁③å ✎✏ ✲ ô✉ê�è÷åñê✇å ç④✉÷å④èå ✐✲✁✇ ó✈✇â④ÿ❀ ✑
✒✓ ✲

ç④✉÷å④èå ñ✈å③④å✁✇ ó✈✇â④ÿ â ì✇ìå④� â✈åìå④è ✔❀ ♠ ❂

✷♣✕✙ ✲ ✂è✈è④✉ ✇ê④✉ ✔ç③åñü ✖✗✺ è ✈✗✭♠✲✙✮✘✷❂✷✮✆

Ñ✈å③④èé ó✈✇âå④ü ✔✇④ æå ïðîã✚î�òè÷✛�ê☎ÿ î✝✛✚✲
ê☎✕ ê✉ê áû rñê✇ëüçè�➺ ï✇ â✈åìå④④✇ìó ✈ÿ③ó ✇� å✁✇
④✉÷✉ë✉ ê ê✇④öó✱ ê✉æ③ûé ✈✉ç ✇�á✈✉ñûâ✉ÿ ✇③è④ ó✈✇✄
âå④ü â ④✉÷✉ëå è ③✇á✉âëÿÿ ✇③è④ ñëå③óþ✓èé ✔✇�ñþ③✉
④✉çâ✉④èå ✲ �êîëñçÿùè✛ �ð✛✆✚è✛✕✳ Ï✇ëó÷å④④ûé �✉✄
êèì ✇á✈✉ç✇ì ñ✁ë✉æå④④ûé ✭âû✈✇â④å④④ûé✮ ✈ÿ③ âå③➳�
ñåáÿ á✇ëåå ✈å✁óëÿ✈④✇ ✔✁ë✉③ê✇✕✱ ÷åì èñõ✇③④ûé✱ èç✲ç✉
óñ✈å③④å④èÿ ✇�êë✇④å④èé ✈ÿ③✉✳ ×✉ñ�✇ ñê✇ëüçÿ✓åå
ñ✈å③④åå ④✉çûâ✉þ� ëè✚è✛é òð✛✚✆☎✆

Ñ�åïå④ü ✈å③óêöèè ✔ñóæå④èÿ✱ óìå④ü✂å④èÿ✕ ê✇✄
ëåá✉④èé ó✈✇â④åé â✈åìå④④✇✁✇ ✈ÿ③✉ ï✇ñëå ñ✁ë✉æèâ✉✄
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♠ îå✐îñ♠å❣ëü✐ûõ ♦❣ë♠÷♠✐ ïî❦♦îëÿ❣å ï❢❧♦♠ëü✐î
îå❢❧❦♠åü ❢❧❦♦♠å♠❣ ï❢îö❣ññ❧✁

➶ ô♥✐❤❧❥❣✐å❧ëü✐î� ♠ ï❢♠êë❧❤✐î� ýêîëîã♠♠ êî✲

ë♠÷❣ñå♦❣✐✐♥þ îö❣✐ê♥ ñêî❢îñå♠ ♠❦❥❣✐❣✐♠ÿ ✭r❛✂✄ ♦❢

❝☎❛✆❣✄❡ ïîê❧❦❧å❣ëÿ ïîï♥ëÿö♠♠ îåîæ❤❣ñå♦ëÿþå ñ
å❢❣✐❤î❥✱ ❧ ïîï♥ëÿö♠î✐✐û� å❢❣✐❤ îï❢❣❤❣ëÿþå ê❧ê
óñð✝✞✟➳✟✟✠✝ èçì✝✟✝✟è✝ ✡✠☛☞ç☞ò✝✌ÿ ✡✠✡ó✌ÿöèè ç☞

✝✞è✟èöó âð✝ì✝✟è ✭❍�♠❜✄r✂ ✄✂ ❛❛✳✱ ✷✵✵✾❡✳ ×❧ñåî å❢❣✐❤
îï❢❣❤❣ëÿ❣åñÿ ê❧ê ❢❧❦✐îñåü ❥❣æ❤♥ ïî❤îã✐❧✐✐û❥♠
✭❢✐✂✂✄✁❡ ❦✐❧÷❣✐♠ÿ❥♠ ✐❣ñêîëüê♠õ ï❣❢♦ûõ ♥❢î♦✐❣� ♠
✐❣ñêîëüê♠õ ïîñë❣❤✐♠õ ♥❢î♦✐❣� ✭●r❛✂✱ ✷✵✵✼❡✳ ❮❧
ýåî❥ îñ✐î♦❧✐♠♠ ❦✐❧÷❣✐♠ÿ îö❣✐îê✱ ïîë♥÷❣✐✐ûõ ïî

ï❢♠♦❣❤ä✐✐û❥ ♦û✄❣ ôî❢❥♥ë❧❥✱ ✐❧❥♠ ♠✐å❣❢ï❢❣å♠✲
❢î♦❧ë♠ñü ê❧ê êîë♠÷❣ñå♦❣✐✐û❣ îö❣✐ê♠ å❢❣✐❤❧ ♦ ❧à✲
ñîëþå✐î❥ ♠ îå✐îñ♠å❣ëü✐î❥ ♦û❢❧æ❣✐♠ÿõ✳

➘ëÿ îï♠ñ❧✐♠ÿ ✭îåîà❢❧æ❣✐♠ÿ❡ å❢❣✐❤❧✱ ê❧ê ô♥✐ê✲
ö♠♠ ♦❢❣❥❣✐♠ ✭îñ✐î♦✐î� å❣✐❤❣✐ö♠♠ ❢❧❦♦♠å♠ÿ ÿ♦ë❣✲
✐♠ÿ ♦î ♦❢❣❥❣✐♠❡✱ ï❢♠❥❣✐ÿþå ❢❧❦ë♠÷✐û❣ ♥❢❧♦✐❣✐♠ÿ✿
ïîë♠✐î❥û ❢❧❦✐î� ñå❣ï❣✐♠✱ ýêñïî✐❣✐ö♠❧ëü✐û❣✱ ëî✲
ã♠ñå♠÷❣ñê♠❣ ê❢♠♦û❣ ♠ ✐❣êîåî❢û❣ ❤❢♥ã♠❣ ô♥✐êö♠♠
✭❥î❤❣ë♠ å❢❣✐❤❧ ➊ ❦❧♦♠ñ♠❥îñå♠ ❢❣❦♥ëüå❧å♠♦✐îãî
ï❢♠❦✐❧ê❧ îå å❢❣✐❤î♦î� êî❥ïî✐❣✐åû❡✳ Ï❢♠ ïî❥îù♠
ýå♠õ ô♥✐êö♠� ❤îà♠♦❧þåñÿ ☞✟☞✌èòè÷✝ñ☛✠ã✠ ♦û❢❧♦✲
✐♠♦❧✐♠ÿ ♦❢❣❥❣✐✐îãî ❢ÿ❤❧✳ ➶ ❤❧✐✐î� ❢❧àîå❣ àûë

♠ñïîëü❦î♦❧✐ ïîë♠✐î❥ ï❣❢♦î� ñå❣ï❣✐♠☎ ✂t ❂ ❧ ✰ ❜✂

✭ï❢îñå❧ÿ ë♠✐❣�✐❧ÿ ❢❣ã❢❣ññ♠ÿ✮✱ îï♠ñû♦❧þù♠� ë♠✲
✐❣�✐û� å❢❣✐❤✁ ✃îýôô♠ö♠❣✐å ❢❣ã❢❣ññ♠♠✱ ✆✱ îï❢❣❤❣✲
ëÿë ♦❣ë♠÷♠✐♥ ♠❦❥❣✐❣✐♠ÿ ♥❢î♦✐ÿ ❢ÿ❤❧ ❦❧ ❣❤♠✐♠ö♥
♠❦❥❣✐❣✐♠ÿ ♦❢❣❥❣✐♠ ✭êîë♠÷❣ñå♦❣✐✐❧ÿ îö❣✐ê❧ ë♠✲
✐❣�✐îãî å❢❣✐❤❧✱ ❧❤❣ê♦❧å✐❧ÿ ñ❢❣❤✐❣❥♥ ❧àñîëþå✐î❥♥
ï❢♠❢îñå♥❡✁ ➬✐❧ê ï❢♠ ✆ ♥ê❧❦û♦❧ë ✐❧ ✐❧ï❢❧♦ë❣✐♠❣
å❢❣✐❤❧✳

Ò❧ê❧ÿ ï❢îö❣❤♥❢❧ îö❣✐♠♦❧✐♠ÿ ë♠✐❣�✐îãî å❢❣✐❤❧
ÿ♦ëÿ❣åñÿ ï❧❢❧❥❣å❢♠÷❣ñêî�✁ ➴ä ýôô❣êå♠♦✐îñåü ñ♥✲
ù❣ñå♦❣✐✐î ❦❧♦♠ñ♠å îå ✭❧✮ àë♠❦îñå♠ ♥❢î♦✐❣� ♠ñõî❤✲
✐îãî ♦❢❣❥❣✐✐îãî ❢ÿ❤ ê ✐î❢❥❧ëü✐î❥♥ ❢❧ñï❢❣❤❣ë❣✲
✐♠þ ♠ ✭à✮ ❤ë♠✐û ♦❢❣❥❣✐✐îãî ❢ÿ❤❧✁ ➘ëÿ ❤ë♠✐✐ûõ
♦❢❣❥❣✐✐ûõ ❢ÿ❤î♦ îåêëî✐❣✐♠❣ ❢❧ñï❢❣❤❣ë❣✐♠ÿ ♥❢î♦✲
✐❣� îå ✐î❢❥❧ëü✐îãî ✐❣ ÿ♦ëÿ❣åñÿ ê❢♠å♠÷❣ñê♠❥✁

✶✳✺✳ ✝å✞✟✠✡✟☛☞✌✟ÿ ï✠ ➠ýï✠õ☞ì➺

Ò❢❣✐❤ ❤ëÿ ♦ñ❣ãî ♦❢❣❥❣✐✐îãî ❢ÿ❤❧ ÿ♦ëÿ❣åñÿ îñ✲
✐î♦✐û❥✁ ➴ñë♠ æ❣ ❢ÿ❤ ❢❧❦à♠åü ✐❧ îå❤❣ëü✐û❣ ï❣❢♠î✲
❤û✱ îåë♠÷❧þù♠❣ñÿ ❤❢♥ã îå ❤❢♥ã❧ ♠ë♠ ✐❧ï❢❧♦ë❣✐✐î✲
ñåüþ ♦❢❣❥❣✐✐ûõ êîë❣à❧✐♠�✱ ♠ë♠ ♠✐û❥♠ ê❢♠å❣❢♠ÿ✲
❥♠✱ åî ❤ëÿ ê❧æ❤îãî ♠❦ ✐♠õ ❥îæ✐î ïîñå❢î♠åü ñ♦î♠
ëîê❧ëü✐û❣ å❢❣✐❤û✱ ♠ ïîë♥÷♠åü ♠õ ÷♠ñë❣✐✐û❣ õ❧✲
❢❧êå❣❢♠ñå♠ê♠✳ ➶ ❤❧✐✐î� ❢❧àîå❣ ï❣❢♠î❤♠❦❧ö♠þ
✭❢❧ñ÷ë❣✐❣✐♠❣✮ ♠ñåî❢♠÷❣ñê♠õ ❢ÿ❤î♦ îñ♥ù❣ñå♦ëÿë♠
ïî �åî÷ê❧❥ ï❣❢❣ëî❥❧✁ ♠ ✶✵✲ë❣å✐♠❥ ï❣❢♠î❤❧❥✁ ➶

ï❣❢♦î❥ ñë♥÷❧❣ ❤ëÿ ÷♠ñë❣✐✐î� îö❣✐ê♠ ñ❢❣❤✐❣ãî❤î✲
♦îãî å❢❣✐❤❧ ♠ñïîëü❦î♦❧ë♠ ë♠✐❣�✐♥þ ❢❣ã❢❣ññ♠þ✁

➶ ♠❦♥÷❧❣❥û� ♠ñåî❢♠÷❣ñê♠� ï❣❢♠î❤ ❥❣✐ÿë♠ñü
❢♥êî♦î❤♠å❣ë♠ ñå❢❧✐û✱ ❧ã❢❧❢✐❧ÿ ïîë♠å♠ê❧ ♠ ❤❧æ❣
ñïîñîàû ï❢î♠❦♦î❤ñå♦❧✁ ❮❣♦î❦❥îæ✐î ♠❤❣✐å♠ô♠ö♠✲
❢î♦❧åü ♦ñä ❥✐îãîîà❢❧❦♠❣ ô❧êåî❢î♦✱ ✐î ❥îæ✐î ♦û✲
❤❣ë♠åü ï❣❢♠î❤û✱ ñ♦ÿ❦❧✐✐û❣ ñ å❣❥ ♠ë♠ ♠✐û❥ ❤❣ÿå❣✲

ë❣❥ ♠✴♠ë♠ ñîàûå♠❣❥✁ ➶ ÷❧ñå✐îñå♠✱ ♦ ♠ñåî❢♠÷❣ñê♠õ
♦❢❣❥❣✐✐ûõ ❢ÿ❤❧õ ✐❧❥♠ àûë♠ ♦û❤❣ë❣✐û å❢♠ ï❣❢♠î✲
❤❧✱ ♦ ê❧êî�✲åî ñå❣ï❣✐♠ õ❧❢❧êå❣❢♠❦♥þù♠❣ ýå❧ïû
❢❧❦♦♠å♠ÿ îàù❣ñå♦❧✳

✂✲� ï❣❢♠î❤ ➊ �✄☎✆✝à íà÷àëüí✆ã✆ ñ✆ö✞àë✞ç✟à✁
✭✂✾✺✂✲✶✾✼✵ ãã✁✮✁ ➶ ýåîå ï❣❢♠î❤ àîë❣❣ ✶✵ ë❣å ñå❢❧✐î�
❢♥êî♦î❤♠ë ❮✁Ñ✁ Õ❢♥ùä♦ ✭✂✾✺✸✲✶✾✻✹ ãã✁ ➊ ✂✲û� ñ❣ê✲
❢❣å❧❢ü Ö✃ ✃ÏÑÑ✱ ✶✾✠✽✲✶✾✻✹ ãã✁ ✲ Ï❢❣❤ñ❣❤❧å❣ëü
Ñî♦❣å❧ ❥♠✐♠ñå❢î♦ ÑÑÑÐ✮✁ Ñ ✶✾✠✽ ã✁ ï❢î♦î❤♠ë ïî✲

ë♠å♠ê♥ ï❢îå♠♦ ë♠÷✐ûõ ïî❤ñîà✐ûõ õî❦ÿ�ñå♦✁ ➶

✂✾✡✵✲õ ãî❤❧õ ïî ❣ãî ♠✐♠ö♠❧å♠♦❣ îàë❧ñå✐û❣ êî❥♠å❣✲
åû ✃ÏÑÑ àûë♠ ❢❧❦❤❣ë❣✐û ✐❧ ï❢î❥û✄ë❣✐✐û� ♠
ñ❣ëüñê♠�✱ ÷åî ï❢♠♦❣ëî ê ♥õ♥❤✄❣✐♠þ ïîëîæ❣✐♠ÿ ♦
ñ❣ëüñêî❥ õî❦ÿ�ñå♦❣✁ ➶ ✶✾✻✶ ãî❤♥ ✐❧ ❳❳☛☛ ñ☞❣❦❤❣
ï❧❢å♠♠ ❮✁Ñ✁ Õ❢♥ùä♦ ❦❧ÿ♦♠ë✿ �❮û✟✝å✟✝✝ ✡✠☛✠✌✝✟è✝

ñ✠â✝òñ☛è✌ ✌þ✞✝ä áó✞✝ò æèòò ✡ðè ☛✠ììó✟èçì✝✁✁ ➶
❤îê♥❥❣✐å❣✱ êîåî❢û� àûë ï❢♠✐ÿå ❤❣ë❣ã❧å❧❥♠ ñ☞❣❦❤❧✱
♥ê❧❦û♦❧ëñÿ ♠ ñ❢îê ❦❧♦❣❢✄❣✐♠ÿ �❢❧❦♦❣❢✐♥åîãî ñå❢î✲
♠å❣ëüñå♦❧ êî❥❥♥✐♠❦❥❧✁ ✲ ✷✵ ë❣å✁

✷✲� ï❣❢♠î❤ ➊ �✄☎✆✝à ðàçâ✞✍✆ã✆ ñ✆ö✞àë✞ç✟à✁
✭✂✾✼✂✲✶✾✾✵ ãã✁✮✁ ❮❧ ❢♥à❣æ❣ ✶✾✼✵✲õ ãî❤î♦ ❤ëÿ îà☞ÿñ✲
✐❣✐♠ÿ ✐❧❢î❤♥ ï❢î♦❧ë❧ ï❢î❣êå❧ ïîñå❢î❣✐♠ÿ êî❥❥♥✲
✐♠❦❥❧ ❦❧ ✷✵ ë❣å àûë❧ ♦û❤♦♠✐♥å❧ êî✐ö❣ïö♠ÿ ïî✲

ñå❢î❣✐♠ÿ ♦ ÑÑÑÐ �❢❧❦♦♠åîãî ñîö♠❧ë♠❦❥❧✁✁ ➶ ï❢❣✲
❧❥à♥ë❣ ï❢♠✐ÿåî� ♦ ✶✾✼✼ ã✁ ✐î♦î� ✃î✐ñå♠å♥ö♠♠
ÑÑÑÐ êî✐ñå❧å♠❢î♦❧ëîñü✱ ÷åî Ñî♦❣åñêî❣ ãîñ♥❤❧❢✲
ñå♦î✱ �âû✡✠✌✟èâ ç☞✞☞÷è ✞è☛ò☞òóðû ✡ð✠✌✝ò☞ðè☞ò☞✱
ñò☞✌✠ ✠áù✝✟☞ð✠✞✟ûì✁ ♠ ♦ ñå❢❧✐❣ ïîñå❢î❣✐î �ð☞ç✎
âèò✠✝ ñ✠öè☞✌èñòè÷✝ñ☛✠✝ ✠áù✝ñòâ✠✁✁ ➶ ýåîå ï❣❢♠✲
î❤ àîë❣❣ ✶✷ ë❣å ñå❢❧✐î� ❢♥êî♦î❤♠ë ❐✁➮✁ ➪❢❣æ✐❣♦
✭✂✾✡✏✲✶✾✽✷ ãã✁ ➊ ✂✲û� ✭❤î ✶✾✻✻ ã✁✮✱ ❦❧å❣❥ ➹❣✐❣❢❧ëü✲
✐û� ñ❣ê❢❣å❧❢ü Ö✃ ✃ÏÑÑ✮✁ ß♦ëÿëñÿ ñå❧♦ë❣✐✐♠êî❥
ï❧❢å♠�✐îãî ❧ïï❧❢❧å❧✱ îå♦❣❢ã❧♦✄❣ãî ëþàû❣ ❢❣ôî❢✲
❥û✁ ➶ ï❢❧♦ë❣✐♠❣ ❒✁Ñ✁ ➹î❢à❧÷ä♦❧ ✭ñ ❥❧❢å❧ ✶✾✽✠ ã✁ ✲
➹❣✐❣❢❧ëü✐û� ñ❣ê❢❣å❧❢ü Ö✃ ✃ÏÑÑ❀ ñ ❥❧❢å❧ ✶✾✾✵ ã✁

ïî ❤❣ê❧à❢ü ✶✾✾✶ ã✁ ✲ Ï❢❣❦♠❤❣✐å ÑÑÑÐ✮ à❢❣æ✐❣♦✲
ñê♠� ï❣❢♠î❤ ♠❥❣✐î♦❧ëñÿ ê❧ê �❦❧ñåî�✐û�✁✁ Ñ ✶✾✽✼
ã✁ ïî ♠✐♠ö♠❧å♠♦❣ ❒✁Ñ✁ ➹î❢à❧÷ä♦❧ ♦ ñå❢❧✐❣ ✐❧÷❧ëîñü
❥❧ñ✄å❧à✐î❣ ❢❣ôî❢❥♠❢î♦❧✐♠❣ ñî♦❣åñêî� ñ♠ñå❣❥û ✲
�Ï❣❢❣ñå❢î�ê❧✁✁
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➤ÿ➪ó ➸➞➪➽➡➵➭➠➦➥➻➭➽ÿ ➡➵➽➴➞ ó➤➞➦➢➻➧ ➦➠ø➻ ➵ ➢➵➬➻
➷➻➪➵➥➢➠✱ ➛✓➫ ➽➞➽➭➥➦➴ÿ➻➭➽ÿ ➭➥➟➴➵✒➥ ✍★♠ ✭✔ ➊ ➡➵➽➴➞
➽ó➟➤ÿ➪➞➦➫✱ ➛✕➫ ➪➴ÿ ê➥➬➪➞➧ ê➴➻➭ê➵ ➭➥➟➴➵✒➠ ➤➥➽➽➡➵➺

➭➠➦➥þ➭➽ÿ ➞➟➠➡➢➠➷ ➪➴ÿ ✏❝ ➽➸➞➽➞➟➞➷ ➞➬➵➪➥➻➷➠➻

➡➵➽➴➻➢➢➞➽➭➵✱ ✭✺✮ ➦➠➡➵➽➴ÿ➻➭➽ÿ ê➤➵➭➻➤➵➧ ✖✗ ➵ ✭✻✮

➸➤➞➦➻➤ÿ➻➭➽ÿ ➯➵➸➞➭➻➼➥ ✵✘ ➛➤➥➦➻➢➽➭➦➞ ➷➻➪➵➥➢ ➽ó➟➺

➤ÿ➪➞➦➫✿ ➻➽➴➵ ✙ñê➎➍÷➏➐ê➍➣ ✚✛ ➷➻➢➮ø➻ ➎ñ✜ë➍÷í➑➒➑
✚✛ ➝ ➭➞ ➯➵➸➞➭➻➼➥ ✢✣ ➸➤➵➢➵➷➥➻➭➽ÿ➝ ➦ ➸➤➞➭➵➦➢➞➷

➽➴ó➡➥➻ ➯➵➸➞➭➻➼➥ ✤✥ ➞➭ê➴➞➢ÿ➻➭➽ÿ✳

✦îï✩ðíî✪ ñð✩âí✪í✫✪✳ Ï➥➤➥➷➻➭➤➵➡➻➽ê➵➧ ➘➚ ➵
➢➻➸➥➤➥➷➻➭➤➵➡➻➽ê➵➻ ê➤➵➭➻➤➵➵ ❑✞✉s✌❛☞✟❲❛��✁✂✬➥ ➵
▼☛☛❞✬➥ ➸➞➼➦➞➴ÿþ➭ ➦➠ÿ➦➵➭➮ ➞➭➽ó➭➽➭➦➵➻ ➵➴➵ ➢➥➴➵➡➵➻
➤➥➼➴➵➡➵➧ ➷➻➬➪ó ➦➠➟➞➤ê➥➷➵ â ✯➏ë➑↕✳ ❮➞ ➞➢➵ ➢➻
óê➥➼➠➦➥þ➭➝ ➷➻➬➪ó ê➥ê➵➷➵ ➵➼ ➦➠➟➞➤➞ê ý➭➵ ➤➥➼➴➵➡➵ÿ
➻➽➭➮➝ ➥ ➷➻➬➪ó ê➥ê➵➷➵ ✟ ➢➻➭✳ Ï➞ý➭➞➷ó ➽➴➻➪óþá➵➷
ø➥➯➞➷ ➢➥ø➻➯➞ ✱❙❙ ➟➠➴➞ ➸➤➞➦➻➪➻➢➵➻ ì✴✺✻✼✽ò✾✼✴✿
✴✺ã✺ ♣❁❃t❄❤❁❅ ò✼✽òà ✟ ñ➙➑➐➎➏➌➍➑➌í➑➒➑ ➸➞➸➥➤➢➞➯➞
➽➤➥➦➢➻➢➵ÿ ➠ý➸➞➾➺✳
Ï➤➵ ➽➤➥➦➢➻➢➵➵ ➪➦ó➾ ➦➠➟➞➤➞ê ➽ ➢➞➤➷➥➴➮➢➠➷➵

➤➥➽➸➤➻➪➻➴➻➢➵ÿ➷➵ ➵ ➞➪➢➞➤➞➪➢➠➷➵ ➦➥➤➵➥➢➽➥➷➵
➞➟➠➡➢➞ ➵➽➸➞➴➮➼óþ➭ ❆❄ê❇❈ò✼❇❈❉ ❊òü❋ä✼✴òà✳ ➴➽➴➵
➾➥➤➥ê➭➻➤➵➽➭➵ê➵ ➦➠➟➞➤➞ê ➢➻ ➽➞➞➭➦➻➭➽➭➦óþ➭ ➭➤➻➟➞➺
➦➥➢➵ÿ➷ ➸➥➤➥➷➻➭➤➵➡➻➽ê➞➧ ➽➭➥➭➵➽➭➵ê➵➝ ➭➞ ➢➥➵➟➞➴➻➻
➸➤➞➽➭➞➧ ➽➸➞➽➞➟ ➞➸➤➻➪➻➴➻➢➵ÿ ➽➭➥➭➵➽➭➵➡➻➽ê➞➧ ➼➢➥➺
➡➵➷➞➽➭➵ ➸➞➸➥➤➢➠➾ ➽➤➥➦➢➻➢➵➧ ➊ ➦➵➼ó➥➴➮➢➠➧✿ ➸➻➤➻➺
ê➤➠➦➥þ➭➽ÿ ➵➴➵ ➢➻➭ ➪➞➦➻➤➵➭➻➴➮➢➠➻ ➵➢➭➻➤➦➥➴➠ ↕➏➔
➓➍ñí ➛➷➻➪➵➥➢➥ ✟ ➼➢➥➡➻➢➵➻➝ ➽➭➞ÿá➻➻ ➦ ➽➻➤➻➪➵➢➻ ➪➥➢➺
➢➞➯➞ ➤ÿ➪➥❀ ➵➽➸➞➴➮➼óþ➭ ➦➷➻➽➭➞ ➽➤➻➪➢➻➯➞ ➦ ➢➻➸➥➤➥➺
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❢

✐❥❦❧♦q❥✈✇①é ✈❦②❦♦✈❦♦✇❥③ ④ ⑤❧②⑥♦✇❥ ⑦ÿù♦✇ ✈ ó✈②✲
✐♦➺ ✭❇♦①�❛♥❞�❲❤✐✁❦❡✂ P❧✄t☎✳ ➪①ë❥❥ ❦①qíóþ ①ö❥í✇ó

ä②❥❦ í❥å②❧②✐❥❦❧♦q❥✈✇♦é ❯✆ò✝✞ò ▼✟✠✠✆✡☛☞✌✠✍✎✆

✡☞✏✑✒✓✒✠➆✔ äëÿ ✈❧②④í❥í♦ÿ ✐❥ä♦②í ✭✕✖✗✘♦①♦✙✱ ✶✾✹✺❀

✚❛♥♥✛ ❲❤✐t♥❡②✛ ✜✢✣✼✤ ❲✐❦✐♣❡❞✐❛☎✥ ➶ óå❧①ù❥íí①✐
④♦ä❥ å❧①ö❥äó❧② ✦�❦❥✈❦② ✈ë❥äóþù②ÿ✥ ➘④❥ ④â✧①❧✇♦
①✧á❥ä♦íÿþ❦✈ÿ ④ ①äíó ✈ ✈①õ❧②í❥í♦❥✐ ♦í⑥①❧✐②ö♦♦ ①
å❧♦í②äë❥æí①✈❦♦ ✇②æä①⑤① í②✧ëþä❥í♦ÿ ✇①í✇❧❥❦í①é
④â✧①❧✇❥✳ ➶ í①④①é ④â✧①❧✇❥ í②✧ëþä❥í♦ÿ ç②✐❥íÿþ❦✈ÿ
♦õ ❧②í⑤②✐♦✳ Ñ❦②❦♦✈❦♦✇② ✇❧♦❦❥❧♦ÿ ♦✐❥❥❦ ④♦ä✿

➲
➲➲ ★
✰

✰❂ ❚
✷

✮✩✪✫✪
✪✪✬ ✯✴

✛

⑤ä❥ ✵✸ ♦ ✻✽ q♦✈ë① ýë❥✐❥í❦①④ ④ ④â✧①❧✇②õ ✶ ♦ ❁✤

❃❄ � q♦✈ë① ýë❥✐❥í❦①④ ④ ④â✧①❧✇❥ ✈ ✧①ëü❅❥é ✈ó✐✐①é

❧②í⑤①④❀ ❃❆ � ✧①ëü❅②ÿ ♦ç ä④óõ ❧②í⑤①④âõ ✈ó✐✐✳

✃❧♦❦❥❧♦é ✚❛♥♥�❲❤✐t♥❡②�✕✖✗✘♦①♦✙➆✔ í②♦✧①ë❥❥
✐①ùí②ÿ ✭qó④✈❦④♦❦❥ëüí②ÿ③ í❥å②❧②✐❥❦❧♦q❥✈✇②ÿ ②ëü✲

❦❥❧í②❦♦④② t�✇❧♦❦❥❧♦þ Ñ❦üþä❥í❦② äëÿ í❥ç②④♦✈♦✐âõ

④â✧①❧①✇ ❈④ í❥✇①❦①❧âõ ✈ëóq②ÿõ ♦✐❥❥❦ ä②æ❥ ✧①ëü✲

❅óþ ✐①ùí①✈❦ü✱ q❥✐ ❉�✇❧♦❦❥❧♦é☎✥

❊❋●❋ ❒✝òî❍■ ÷❏✞ñ✝❑❑îãî ð✝✞▲ìïñ❏❑ãà

Ñ①④❧❥✐❥íí①é ②ëü❦❥❧í②❦♦④①é å②❧②✐❥❦❧♦q❥✈✇♦✐
✐❥❦①ä②✐ ÿ④ëÿþ❦✈ÿ ✐❥❦①äâ ◆è❖◗❘❙❙❱❳❱ ❨❘❖❩❬❭◗è❙❳❪

❈♦ë♦ ❨❘❖❪❬❭◗è❙❳❪✤ ✂❡✁❛♠♣❧✐♥❣ ➊ å①④❦①❧íâé ①❦✧①❧③✳
×♦✈ë❥ííâé ❧❥✈ý✐åë♦í⑤ ♦✐♦❦♦❧ó❥❦ ④çÿ❦♦❥ í①④âõ

④â✧①❧①✇ åó❦❥✐ ✐í①⑤①✇❧②❦í①⑤① å①④❦①❧í①⑤① ①❦✧①❧②
å✈❥④ä①④â✧①❧①✇ ♦ç ♦✈õ①äí①é✳ ❫❥❦①äâ ❧❥✈ý✐åë♦í⑤②
å①✇②çâ④②þ❦✱ ✇②✇ ♦ç✐❥í♦❦✈ÿ ❧②✈å❧❥ä❥ë❥í♦❥ ④â✧①✲

❧①qíâõ õ②❧②✇❦❥❧♦✈❦♦✇✱ ❥✈ë♦ ✧óä❥❦ ♦✈å①ëüç①④②í①
å❧②✇❦♦q❥✈✇♦ í❥①⑤❧②í♦q❥íí①❥ q♦✈ë① å①④❦①❧í①✈❦❥é
ä②ííâõ✱ å①ëóq❥ííâõ ④ ❦❥õ æ❥ ✈②✐âõ ó✈ë①④♦ÿõ✳ Ï❧♦
✧①ëü❅①✐ q♦✈ë❥ å①④❦①❧í①✈❦❥é ✭❧❥åë♦✇✱ ♦❦❥❧②ö♦é☎

✐❥❦①äâ ❧❥✈ý✐åë♦í⑤② ä②þ❦ ✧①ë❥❥ ❦①qíâ❥ ❧❥çóëü❦②✲
❦â✱ q❥✐ ❦❧②ä♦ö♦①ííâ❥✳

❫❥❦①äâ q♦✈ë❥íí①⑤① ❧❥✈ý✐åë♦í⑤② ✇①íö❥å❦ó②ëü✲

í① ✧①ë❥❥ å❧①✈❦â ♦ ①✈④①✧①æä②þ❦ ♦✈✈ë❥ä①④②❦❥ëÿ ①❦
å①♦✈✇② ❧②çë♦qíâõ ✐②❦❥✐②❦♦q❥✈✇♦õ ⑥①❧✐óë ✇❧♦❦❥✲
❧♦❥④✱ í②♦✧①ë❥❥ å①äõ①äÿù♦õ ④ ✇①í✇❧❥❦íâõ ó✈ë①④♦✲

ÿõ✱ ♦ ✈å①✈①✧①④ ♦õ ②åå❧①✇✈♦✐②ö♦♦ ✭Ø♦❦♦✇①④✱ Ð①✲

ç❥í✧❥❧⑤✱ ❁❴✶❵③✱ ①❦ í❥①✧õ①ä♦✐①✈❦♦ ä❥ë②❦ü í❥ ④✈❥⑤ä②
①✧①✈í①④②ííâ❥ å❧❥äå①ë①æ❥í♦ÿ ①❦í①✈♦❦❥ëüí① í①❧✲

✐②ëüí①✈❦♦ ♦ ⑤①✐①✈✇❥ä②✈❦♦qí①✈❦♦ ✭①äí①❧①äí①✈❦♦③
ä②ííâõ✳ Ï①ý❦①✐ó q♦✈ë❥ííâé ❧❥✈ý✐åë♦í⑤ ♦✈å①ëü✲

çóþ❦ ④ ó✈ë①④♦ÿõ✱ ✇①⑤ä② ❦❧②ä♦ö♦①ííâ❥ ❦❥✈❦â í❥
å❧♦✐❥í♦✐â✳

×♦✈ë❥ííâé ❧❥✈ý✐åë♦í⑤ � ý❦① ⑤❧óåå② ✐❥❦①ä①④
✭①❦ë♦q②þù♦õ✈ÿ å① ②ë⑤①❧♦❦✐ó✱ í① ✧ë♦ç✇♦õ å① ✈ó❦♦③✱
④âå①ëíÿþù♦õ ①äí① ♦ç ✈ë❥äóþù♦õ ä❥é✈❦④♦é❜ ✭②③
①ö❥í✇ó ❦①qí①✈❦♦ ④â✧①❧①qí①⑤① å②❧②✐❥❦❧②
❈❥❛❝❢❢✙✖qr✱ s♦♦✉✈❉✇r③③❀ ✭✧③ å❧①④❥❧✇ó ⑤♦å①❦❥ç
✭✇✔✙✉♦④✖⑤✔❉✖♦✙ ❉r✈❉ ♦ë♦ ③r✇④⑥❉✔❉✖♦✙ ❉r✈❉③❀ ✭④③ å❧①④❥❧✲

✇ó ✐①ä❥ë❥é ✭s♦♦✉✈❉✇r③✱ ❝✂✄✁✁�⑦❛❧✐❞❛t✐✄♥☎✥

⑧⑨⑩❶⑩❷❸❹✥ ➘ëÿ ❧②✈q➳❦② ✈❧❥äí♦õ ④❥ë♦q♦í ④❧❥✲
✐❥ííâõ ✈ó✧❧ÿä①④ ♦ ♦õ ä①④❥❧♦❦❥ëüíâõ ♦í❦❥❧④②ë①④
♦ç ✐❥❦①ä①④ q♦✈ë❥íí①⑤① ❧❥✈ý✐åë♦í⑤② í②✐♦ ✧âë ♦✈✲
å①ëüç①④②í ❺✒✒✌❻✌❼✟❽ ✭✧ó❦✈❦❧②å✱ ✧ó❦✈❦❧❥å✱ ✧ó❦✲
✈❦❧ýå③✥ ❰✈í①④í②ÿ ♦ä❥ÿ ❾❿➀❖➀❨❩❭❭è❙❳❪ ④ ❦①✐✱ q❦①✧â

✐❥❦①ä①✐ ✈❦②❦♦✈❦♦q❥✈✇♦õ ♦✈åâ❦②í♦é ❫①í❦❥�✃②❧ë①
✭❦✳❥✳ ❧②íä①✐♦ç♦❧①④②íí①③ ✐í①⑤①✇❧②❦í① ♦ç④ë❥✇②❦ü
✭❦♦❧②æ♦❧①④②❦ü③ å✈❥④ä①④â✧①❧✇♦ q♦✈❥ë ✭✧ó❦✈❦❧ýå�

④â✧①❧✇♦③ ✭Ý⑥❧①í✛ ✜✢➁➁☎✥ Ò②✇✱ ④ í❥å②❧②✐❥❦❧♦q❥✈✇①✐
✧ó❦✈❦❧ýåå♦í⑤❥ ♦ç④ë❥✇②þ❦✈ÿ ✈ ④①ç④❧②ù❥í♦❥✐ ➂ ✈ëó✲

q②éíâõ ④â✧①❧①✇ ✭♦ç④ë❥q❥íí①❥ q♦✈ë① ✈í①④② å①✐❥✲
ù②❥❦✈ÿ ④ ⑦å❥❧❥✐❥❅♦④②❥✐óþ ✇①ë①äó➺✛ å❧❥æä❥ q❥✐
④â❦ÿ⑤♦④②❥❦✈ÿ ✈ë❥äóþù❥❥ í②✧ëþä❥í♦❥③✳ Ï❧♦ ý❦①✐
✇②æä①❥ ♦ç í②✧ëþä❥í♦é ✭q♦✈ë①③ ♦✐❥❥❦ ④✈ÿ✇♦é ❧②ç
❧②④íóþ ④❥❧①ÿ❦í①✈❦ü ✧â❦ü ④â✧❧②ííâ✐ ✭✶➃✙③✳ Ï①ý❦①✲

✐ó ④①ç✐①æí① å①④❦①❧í①❥ ♦ç④ë❥q❥í♦❥ ①äí①⑤① ♦ ❦①⑤①
æ❥ q♦✈ë②➃q♦✈❥ë ♦ë♦ ❥⑤①➃♦õ ①❦✈ó❦✈❦④♦❥✳ ➬②❦❥✐✱ ④✐❥✲
✈❦① ①ö❥í♦④②í♦ÿ å②❧②✐❥❦❧①④ ♦ å❧①④❥❧✇♦ ⑤♦å①❦❥ç í②
①✈í①④❥ ✈④①é✈❦④ ❦❥①❧❥❦♦q❥✈✇①⑤① ❧②✈å❧❥ä❥ë❥í♦ÿ✱ ý❦♦
ç②ä②q♦ ❧❥❅②þ❦✈ÿ q♦✈ë❥ííâ✐ ✐❥❦①ä①✐✱ ❧②✈✈q♦❦â✲

④②ÿ í❥①✧õ①ä♦✐óþ ✈❦②❦♦✈❦♦✇ó å① ✇②æä①é ♦ç ➂ ✧ó❦✲
✈❦❧ýå�④â✧①❧①✇ ♦ ②í②ë♦ç♦❧óÿ å①ëóq❥íí①❥ å❧♦ ý❦①✐
❧②✈å❧❥ä❥ë❥í♦❥✳ ➪ó❦✈❦❧ýåå♦í⑤ í❥ ❦❧❥✧ó❥❦ ♦í⑥①❧✐②✲
ö♦♦ ① ④♦ä❥ ç②✇①í② ❧②✈å❧❥ä❥ë❥í♦ÿ ♦✈õ①äíâõ ä②í✲

íâõ✱ ♦ í❥ í②ë②⑤②❥❦ í♦✇②✇♦õ ①⑤❧②í♦q❥í♦é í② q♦✈ë①
å✈❥④ä①④â✧①❧①✇✳ ❫①æí① å①ëóq♦❦ü ❦②✇①❥ q♦✈ë① í①✲
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➬í②q❥í♦ÿ å②❧②✐❥❦❧①④✱ å①✈❦❧①❥ííâõ å① ❧②ç✐í①✲

æ❥ííâ✐ å✈❥④ä①④â✧①❧✇②✐✱ í❥ ÿ④ëÿþ❦✈ÿ í❥ç②④♦✈♦✲

✐â✐♦✳ ❮① å❧♦ ó④❥ë♦q❥í♦♦ ✙ ✈ ❧❥✈ý✐åë♦❧①④②ííâ✐♦
çí②q❥í♦ÿ✐♦ ✈❦②❦♦✈❦♦✇ ✐①æí① ①✧❧②ù②❦ü✈ÿ ✇②✇ ✈ í❥✲
ç②④♦✈♦✐â✐♦ ✈ëóq②éíâ✐♦ ④❥ë♦q♦í②✐♦✳ Ï❧♦ ✧ó❦✲
✈❦❧ýåå♦í⑤❥ ①ö❥í♦④②❥❦✈ÿ ④②❧♦②ö♦ÿ ✈❦②❦♦✈❦♦✇♦ å①
♦ç✐❥íq♦④①✈❦♦ å✈❥④ä①④â✧①❧①✇✱ ② í❥ ♦ç ❦❥①❧❥❦♦q❥✈✇♦õ
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ïàðàì✚✛ðè÷✚✜✢èõ ïð✚✣ïî✤îæ✚íè✦✳ Ïîý✛îìó îö✚í✢è
✢àæ✣★✦ ðàç ïî✤ó÷àþ✛✜ÿ èçì✚í➳íí★ìè✳

➘✤ÿ ❘ áó✛✜✛ðýï✲â★áîðî✢ ðà✜✜÷è✛★âàþ✛ ❘ ✜ð✚✣�
íèõ çíà÷✚íè✦✱ è çà✛✚ì èçó÷àþ✛ èõ ýìïèðè÷✚✜✢î✚
ðà✜ïð✚✣✚✤✚íè✚✳ ✃âàí✛è✤è ý✛îãî ðà✜ïð✚✣✚✤✚íèÿ✱
íàïðèì✚ð çíà÷✚íèÿ ✵✁✵✷✺ è ✵✁✾✼✺✱ çà✣àþ✛ ãðàíèö★
✂✄✪➘➮ ✲ ✣îâ✚ðè✛✚✤üíîãî èí✛✚ðâà✤à ✭ôà✢✛è÷✚✜✢è
í✚ ➘➮✁ à ò☎ëåðàíòíû✆ èíòåð✝àë â★áîðî÷í★õ ð✚à�
✤èçàöè✦ áó✛✜✛ðýïèðó✚ìî✦ ✜✛à✛è✜✛è✢è✁ íà î✜íîâà�
íèè ✢î✛îðîãî ✣✚✤àþ✛ çà✢✤þ÷✚íè✚✁ ÷✛î ✜ð✚✣í✚✚ èç
✤þáî✦ ✢îìáèíàöèè ýìïèðè÷✚✜✢èõ ✣àíí★õ ✜ â✚ðî�
ÿ✛íî✜✛üþ ✾✺✞ ó✢✤à✣★âà✚✛✜ÿ â ý✛è ãðàíèö★ ✭Øè✛è�
✢îâ✁ ✷✵✶✷✮✮✳ ➴✜✤è ✚✜✛ü ✣ðóãàÿ ✭✢îí✛ðî✤üíàÿ✮ â★áîð�
✢à✁ ✛î ✢ í✚✦ ïðèì✚íÿþ✛ ✛à✢óþ æ✚ ïðîö✚✣óðó
ð✚✜ýìï✤èíãà✳ ➬à✛✚ì ✜ðàâíèâàþ✛ ✜ð✚✣íè✚ ì✚æ✣ó
áó✛✜✛ðýï✲â★áîð✢àìè✁ èçó÷àþ✛ ýìïèðè÷✚✜✢î✚ ðà✜�
ïð✚✣✚✤✚íè✚ áó✛✜✛ðýï✲ðàçíî✜✛✚✦ ✜ð✚✣íèõ✁ îö✚íèâà�
þ✛ ÷à✜✛î✛★ ïðèíÿ✛èÿ è✤è î✛✢✤îí✚íèÿ ãèïî✛✚ç✁
îïð✚✣✚✤ÿþ✛ ➘➮✳ ❮àïðèì✚ð✁ ✾✺✞➘➮ ✚✜✛ü èí✛✚ðâà✤
ì✚æ✣ó ✷✻✲✦ è ✾✼✺✲✦ èç ✶✵✵✵ óïîðÿ✣î÷✚íí★õ áó✛�
✜✛ðýï✲ðàçíî✜✛✚✦ ✜ð✚✣íèõ✳ ➹ðàíèö★ áàçîâîãî áó✛�
✜✛ðýï✲èí✛✚ðâà✤à ✟❇❛✠✡☛ ❇♦♦t✠t☞❛♣ ■♥t✌☞✈❛✍✎ ❍❛♠♠✌☞

✌t ❛✍✳✱ ✏✑✒✸✓ ✚✜✛ü
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✖❪✥✗✖✘✗✙✚✘ ✛✛ ✜✰ ✱ ✢✣✤✦✤✦✧✤✦ ★
✩✫✬✴✹✽✿ ❀❀ ❁ ✱

ã✣✚ ❂❃ ➊ îö✚í✢à ïàðàì✚✛ðà ❄ â è✜õî✣íî✦ â★áîð✢✚❅
❆

❈❉ ✲ îö✚í✢è ïàðàì✚✛ðà ❄ â áó✛✜✛ðýï✲â★áîð✢àõ✳

Ï❊❋ìó●❏ö❑î▲▲▼é ●❊ñ●◆ ➘✤ÿ â★ÿâ✤✚íèÿ í✚�
à✣✚✢âà✛íî✜✛è ✜ð✚✣íèõ ✣âóõ âð✚ì✚íí★õ ✜óáðÿ✣îâ èç
ì✚✛î✣îâ ÷è✜✤✚ííîãî ð✚✜ýìï✤èíãà á★✤ è✜ïî✤üçîâàí
❖❡rP✉◗❙◗✐❚❯ ◗❡❱◗ ✟ï✚ðìó✛àöèîíí★✦ è✤è ï✚ð✚✜✛àíî�
âî÷í★✦✁ è✤è ðàí✣îìèçàöèîíí★✦ ✛✚✜✛✮✳ ❲åðå❳òàí☎❨
✝☎÷íû✆ òå❳ò î✜íîâàí íà ✣âóõ ✢îíö✚ïöèÿõ❩ ✟✒✮ íó✤ü✲
ìî✣✚✤è✁ ✢î✛îðàÿ ïð✚✣✜✛àâ✤ÿ✚✛ ✜îáî✦ èìè✛àöèþ
✜✛ðó✢✛óð★ íàá✤þ✣à✚ì★õ ✣àíí★õ ïðè ïð✚✣ïî✤îæ✚�

íèè✁ ÷✛î ãèïî✛✚çà ❭❫ â✚ðíà✁ è ✟✏✮ ïðîö✚✜✜à ❒îí✛✚✲

✃àð✤î✁ ïîçâî✤ÿþù✚ãî âî✜✜✛àíîâè✛ü ï✤î✛íî✜✛ü ðà✜�
ïð✚✣✚✤✚íèÿ îö✚íî✢ â✚ðîÿ✛íî✜✛è àíà✤èçèðó✚ìîãî

✢ðè✛✚ðèÿ ✭Øè✛è✢îâ✁ Ðîç✚íá✚ðã✁ ✏✑✒✸✓✳ ➹èïî✛✚çà ❴❵

â ï✚ð✚✜✛àíîâî÷íîì ✛✚✜✛✚ çà✢✤þ÷à✚✛✜ÿ â ó✛â✚ðæ✣✚�
íèè î✛✜ó✛✜✛âèÿ ✢à✢îãî✲✤èáî ýôô✚✢✛à î✛ âîç✣✚✦�
✜✛âèÿ✳ ❮àïðèì✚ð✁ í✚✛ íè✢à✢îãî ýôô✚✢✛à î✛ ✜✢àðì✤è�
âàíèÿ ✛✚✤ÿ✛àì îï★✛íî✦ ãðóïï★ ➪➚➘ ✭áèî✤îãè÷✚✜✢è

à✢✛èâíî✦ ✣îáàâ✢è✮✳ ❮î ✚✜✤è ãèïî✛✚çà ❭❫ â✚ðíà✁ ✛î✁

✜✤✚✣îâà✛✚✤üíî✁ ïðèâ✚✜★ ✛✚✤ÿ✛ îï★✛íî✦ ãðóïï★ í✚
çàâè✜ÿ✛ î✛ ➪➚➘✳ ✃àæ✣★✦ ✛✚✤➳íî✢ èì✚✚✛ ✜âî✦✁ õàðà✢�
✛✚ðèçóþùè✦ ✚ãî✁ ïðèâ✚✜✁ è îí î✜✛àí✚✛✜ÿ ✛✚ì æ✚ ✜à�
ì★ì í✚çàâè✜èìî î✛ ✛îãî✁ â ✢à✢óþ ãðóïïó ✛✚✤➳íî✢
ïîïà✣➳✛✳ ❮àá✤þ✣à✚ìàÿ ðàçíî✜✛ü â ãðóïïîâ★õ ✜ð✚✣�
íèõ ➊ ✜✤ó÷à✦íàÿ✁ âîçíè✢øàÿ ïðè ✜✤ó÷à✦íîì ðà✜ïð✚�
✣✚✤✚íèè ✛✚✤ÿ✛ ïî ãðóïïàì✳

❰áîáù✚íí★✦ à✤ãîðè✛ì ï✚ð✚✜✛àíîâî÷íîãî ✛✚✜✛à
✟❜♦♦☞✌✱ ✏✑✑✸✓❝

✶✳ Ðà✜✜÷è✛★âàþ✛ íàá✤þ✣à✚ìî✚ ✣✤ÿ ð✚à✤üí★õ

â★áîðî✢ çíà÷✚íè✚ ✜✛à✛è✜✛è✢è ❞❢❣ ✁ íàïðèì✚ð✁ ðàç�

íî✜✛ü ✜ð✚✣íèõ îï★✛íî✦ è ✢îí✛ðî✤üíî✦ ãðóïï✳

✷✳ ❰á❤✚✣èíÿþ✛ â★áîð✢è✁ ï✚ð✚ì✚øèâàþ✛ ✣àíí★✚
è ðàí✣îìèçèðîâàííî ✟✜✤ó÷à✦íî✮ ✜íîâà ôîðìèðóþ✛
➠îï★✛íóþ➺ è ➠✢îí✛ðî✤üíóþ➺ ãðóïï★✁ ✜îõðàíÿÿ èõ
ï✚ðâîíà÷à✤üíóþ ÷è✜✤✚ííî✜✛ü✳

❥✳ Ïî íîâ★ì â★áîð✢àì ðà✜✜÷è✛★âàþ✛ ✜✛à✛è✜✛è�

✢ó ❦❧q ✭✜óáèí✣✚✢✜ s ó✢àç★âà✚✛ íà íîì✚ð ï✚ð✚✜✛à�

íîâ✢è✁ ð✚ï✤è✢è✓✳
✇✳ Ïóí✢✛★ ✷ è ❥ ïîâ✛îðÿþ✛ ❘ ðàç ✭íàïðèì✚ð✁

✾✾✾✮✳ Ðàí✣îìèçàöèÿ ïðè ã✚í✚ðàöèè ï✜✚â✣îâ★áîðî✢
ð✚à✤èçó✚✛ ïðîö✚✜✜ ❒îí✛✚✲✃àð✤î✁ ✢î✛îð★✦ ïîçâî✤ÿ�

✚✛ ïî✤ó÷è✛ü ðà✜ïð✚✣✚✤✚íè✚ ❦❧q ✁ è✜õî✣ÿ èç ïð✚✣ïî�

✤îæ✚íèÿ✁ ÷✛î ãèïî✛✚çà ❭❫ â✚ðíà✳ ×✚ì áî✤üø✚ ①✱

✛✚ì ✤ó÷ø✚ ðà✜ïð✚✣✚✤✚íè✚ ②③④ áó✣✚✛ ✜îî✛â✚✛✜✛âî�

âà✛ü íîðìà✤üíîìó✳ Ý✛î ðà✜ïð✚✣✚✤✚íè✚ íàç★âàþ✛
ïåðå❳òàí☎✝☎÷íû⑤✳

✺✳ ❮à ï✚ð✚✜✛àíîâî÷íîì ðà✜ïð✚✣✚✤✚íèè íàõî✣ÿ✛

çíà÷✚íè✚ ⑥⑦⑨ ✁ ÷✛îá★ ïî✤ó÷è✛ü ⑩❶❷❸❹ ✲ ✣î✜✛èãíó✛★✦

ïåðå❳òàí☎✝☎÷íû✆ óðîâ✚íü ✜✛à✛è✜✛è÷✚✜✢î✦ çíà÷è�

ìî✜✛è✳ ➪î✤üøî✚ çíà÷✚íè✚ ❺❻❽ ✜âè✣✚✛✚✤ü✜✛âó✚✛ ïðî�

✛èâ íó✤✚âî✦ ãèïî✛✚ç★ â ïî✤üçó î✣íî✜✛îðîíí✚✦ à✤ü�
✛✚ðíà✛èâ★✳

❾✳ Ðà✜✜÷è✛★âàþ✛ ❿➀➁➂➃ ✁ ✢à✢ ✣î✤ÿ ❘ ð✚ï✤è✢ ð✚✜ýì�

ï✤èíãà ✭s✮✁ ②③④ ✲ ✜✛à✛è✜✛è✢è ✢î✛îð★õ èì✚þ✛ çíà÷✚�

íèÿ✁ ïð✚â★øàþùè✚ ❞❢❣ ❝ ➄➅➆➇➈➄➅➉➈➋➌➍➎➏ ➐➐➑ ✳

➴✜✤è ➒➓➔→➣↔ ↕ ✁ ✛î ãèïî✛✚çó ❭❫ î✛✢✤îíÿþ✛❅ â ïðî�

✛èâíîì ✜✤ó÷à✚ ãèïî✛✚çó ❴❵ îá î✛✜ó✛✜✛âèè çíà÷è�

ì★õ î✛✤è÷è✦ è✜õî✣í★õ â★áîðî✢ î✛ èõ í➙ë➛➜⑤☎äåëè
í✚ î✛✢✤îíÿþ✛✳

➶ õî✣✚ ï✚ð✚✜✛àíîâî✢ í✚ ì✚íÿ✚✛✜ÿ íè ✜î✜✛àâ è✜�
õî✣í★õ ✣àíí★õ✁ íè ÷è✜✤✚ííî✜✛ü ãðóïï ✜ ðàçí★ìè
óðîâíÿìè âîç✣✚✦✜✛âèÿ✁ à ✛î✤ü✢î ïðîè✜õî✣è✛ á✚✜ïîðÿ�
✣î÷í★✦ îáì✚í ý✤✚ì✚í✛àìè ✣àíí★õ ì✚æ✣ó ãðóïïàìè✳

➶ íàø✚✦ ðàáî✛✚ â ✢à÷✚✜✛â✚ ➝➞ ✲✜✛à✛è✜✛è✢è á★✤
è✜ïî✤üçîâàí t✲✢ðè✛✚ðè✦ Ñ✛üþ✣✚í✛à✳ ❮èæ✚ ✣àí à✤�
ãîðè✛ì â★ïî✤í✚íèÿ ï✚ðìó✛àöèîííîãî ✛✚✜✛à ✣✤ÿ
✜ðàâí✚íèÿ ✣âóõ í✚çàâè✜èì★õ âð✚ì✚íí★õ ✜óáðÿ✣îâ❝

✒✳ ➶★÷è✜✤ÿ✚✛✜ÿ t✲✢ðè✛✚ðè✦ ✣✤ÿ è✜õî✣í★õ ✜óá�

ðÿ✣îâ✁ ✢î✛îð★✦ îáîçíà÷à✚✛✜ÿ ✢à✢ ➟➡➢➤ ❝

➥➦➧➨➦➩➫➭➯ ➲ ✱

ã✣✚ ➵➸ ✲ îö✚í✢à ðàçíî✜✛è ✜ð✚✣íèõ ðÿ✣îâ ✶ è ✷❅ ➻➼ ✲

îö✚í✢à âàðèàí✜★✳
✏✳ Ñ✤✚✣óþùè✚ ✣✚✦✜✛âèÿ ïîâ✛îðÿþ✛✜ÿ ❘ ðàç❩ ✭à✮

îá❤✚✣èí✚íè✚ óðîâí✚✦ èç îáîèõ ✜óáðÿ✣îâ è ï✚ð✚ì✚�
øèâàíè✚ èõ ✜✤ó÷à✦í★ì îáðàçîì❅ ✭á✮ ðàí✣îìèçèðî�

âàííî✚ ôîðìèðîâàíè✚ èç ï✚ðâ★õ ➽➾ óðîâí✚✦ ✜óáðÿ�

✣à ✶✁ èç î✜✛à✤üí★õ ➷➱ óðîâí✚✦ ➊ ✜óáðÿ✣à ✷❅ ✭â✮ â★�

÷è✜✤✚íè✚ ❐ÒÓÔÕ ✣✤ÿ ✣àíí★õ❅ ✭ã✮ ïî✣✜÷➳✛ ÷è✜✤à ✜✤ó�

÷à✚â✁ s✁ ✢îã✣à ❐ÒÓÔÕ Ö ➟➡➢➤ ✭✛✳✚✳ î✣íî✜✛îðîííè✦ ✛✚✜✛✮✳
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✶✵

✸✳ ➶û÷èñ☎ÿåòñÿ îòíîñèòå☎üíàÿ ÷àñòîòà✱ ñ êîòîðîé

♣❡r♠t íà ðàíäîìèçèðîâàííûõ äàííûõ ïðåâûøàåò

çíà÷åíèå ♦❜s� ✿ ✁✂✄☎✆ ❂ ✭✝ ✰ ✶✮✴✭❘ ✰ ✶✮ ✲ ✭âåðîÿòíîñòü

òîãî✱ ÷òî ñ☎ó÷àéíàÿ âå☎è÷èíà Ò ïðèìåò çíà÷åíèå✱

áî☎üøåå ÷åì ♦❜s� ✮✳

✹✳ Ïðè ✁✂✄☎✆ ❃⑧ ãèïîòåçà ✵❍ îá îòñóòñòâèè

çíà÷èìûõ îò☎è÷èé èñõîäíûõ ñóáðÿäîâ îò èõ íó☎ü✲
ìîäå☎è ïî ✞✲êðèòåðèþ ïðèíèìàåòñÿ✳ ➴ñ☎è

✟✠✡☛☞✌ ↔ ✱ òî ãèïîòåçà ✍✎ îòê☎îíÿåòñÿ✳

➘àííàÿ ïðîöåäóðà íå èìååò â âèäó ïðîâåðêó ãè✏

ïîòåçû ✍✎ ✳ ➬íà÷åíèå ✑✲êðèòåðèÿ Ñòüþäåíòà èñ✏

ïî☎üçóåòñÿ ïðîñòî êàê îäèí èç èíäåêñîâ✱ èçìåðÿþ✏
ùèõ ➠íåîäèíàêîâîñòü➺ âûáîðîê✳ ➮íâàðèàíòíîñòü
✒íåçàâèñèìîñòü✓ òåñòà îòíîñèòå☎üíî ✑✲êðèòåðèÿ
Ñòüþäåíòà ïîçâî☎ÿåò îïðåäå☎èòü äîñòèãíóòûé óðî✏

âåíü ñòàòèñòè÷åñêîé çíà÷èìîñòè êàê óñ☎îâíóþ âå✏

ðîÿòíîñòü ïî☎ó÷åíèÿ íàá☎þäàåìîé ñîâîêóïíîñòè

äàííûõ ïðè óñ☎îâèè✱ ÷òî âåðíà ãèïîòåçà ✍✎ ✒Øè✏

òèêîâ✱ ✷✔✕✷✓✳

✖✗✽✗ ❒✘✙æ✚✛✜✢✚✘✘✙✚ ✛ñ✣✢✘✚✘✤✚

✃ðèòåðèé Ñòüþäåíòà è íåïàðàìåòðè÷åñêèå òå✏

ñòû ✥✦✧★✦û✩✪✫✪÷✬û✯ ✒òî☎üêî ä☎ÿ ñðàâíåíèÿ äâóõ íå✏

çàâèñèìûõ âûáîðîê✓✳ ×àñòî òðåáóåòñÿ âûïî☎íèòü
êðèòåðèà☎üíóþ ïðîâåðêó ñòàòèñòè÷åñêîé çíà÷èìîñòè
ðàçíîñòè ñðåäíèõ òð➳õ✱ ÷åòûð➳õ è áî☎åå ãðóïï ✒ïî✏

ïàðíî è☎è ñ êîíòðî☎üíîé ãðóïïîé✓✳ ➶ òàêèõ ñèòóàöè✏
ÿõ èñïî☎üçîâàòü äâóõâûáîðî÷íûå êðèòåðèè íåêîð✏

ðåêòíî✳ ➶ ÷àñòíîñòè✱ ïðè ïðîâåðêå ñòàòèñòè÷åñêîé
ãèïîòåçû çàê☎àäûâàåòñÿ âîçìî✸íîñòü îøèáêè ■ ðîäà

✒îòâåðãíóòü ãèïîòåçó ✍✎ ✱ êîãäà îíà âåðíà✓✳ Ïîýòîìó✱

÷åì áî☎üøå ñðàâíèâàåìûõ ãðóïï✱ òåì âûøå âåðîÿò✏
íîñòü äîïóñòèòü êàê ìèíèìóì îäíó òàêóþ îøèáêó✳

Ïðåäïî☎î✸èì✱ ÷òî íåîáõîäèìî ïðîâåñòè ýêñïå✏
ðèìåíò ïî ïðîâåðêå ýôôåêòèâíîñòè äâóõ êîðìîâûõ

äîáàâîê ïðè ✺✻✼✺✾ ❀ ✒â ❁❄ ñ☎ó÷àåâ äîïóñêàåì

îøèáêó ■ ðîäà ➊ ➠☎î✸íîå îòêðûòèå➺✓✳ Ýêñïåðèìåíò
ñîñòîèò èç îäíîé êîíòðî☎üíîé ✒✕✓ è äâóõ îïûòíûõ
✭❅ è ✸✓ ãðóïï ✸èâîòíûõ✳ Ïðîâåðÿåì ãèïîòåçû

❆❇❈ ❉❉❊❋ ● è ❏❑▲ ▼▼◆❖ P ✳ Ïðè ñðàâíåíèè ñðåä✏

íèõ ◗❙❚ ❯❱ ❲❳❨❯❯❩❬ ❭ è ❅ ❪❫❳❱ÿòí❱ñò� ❯❳❩❪èë�í❱❲❱

❱ò❪❫❳æ❫íèÿ ❲è❯❱ò❫åû ✍✎ ❳❩❪í❩ ✵✱✾✺✱ ❯❳è ñ❳❩❪í❫✲

íèè ❲❳❨❯❯ ❭ è ✸ ➊ ò❩êæ❫ ✵✱✾✺✳ Ò❱❲ã❩ ✪✩ùàÿ ❪❫❳❱ÿò✲

í❱ñò� ❯❳❩❪èë�í❱❲❱ ❱ò❪❫❳æ❫íèÿ ❲è❯❱ò❫åû ✍✎ ✦

ýê�ï✯✫èì✯✬å✯ á❨ã❫ò ✵✱✾✺✧✵✱✾✺ ❂ ✵✱✾✵❅✺✱ èëè ★✾✵✪✱

❩ ❪❫❳❱ÿòí❱ñò� ❯❱ë❨÷èò� õ❱òÿ áû ❱ãèí åí❩÷è❬ûû

❳❫å❨ë�ò❩ò ñ❱ñò❩❪èò ❭ ✲ ✵✱✾✵❅✺ ❂ ✵✱✵✾✼✺✱ èëè ★❭✵✪✳

Ýò❩ ❪❫❳❱ÿòí❱ñò� á❱ë�ø❫✱ ÷❫❬ ê❳èòè÷❫ñê❩ÿ✱ å❩ÿ❪ë❫í✲

í❩ÿ ã❱ ✁êñ❯❫❳è❬❫íò❩ ✭✩ ❂ ✵✱✵✺✮✳ Ñë❫ã❱❪❩ò❫ë�í❱✱ ❪

✥à✬✬✪ì ✁êñ❯❫❳è❬❫íò❫ ❯❳è èñ❯❱ë�å❱❪❩íèè ✩ ❂ ✵✱✵✺

ñ❨ù❫ñò❪❨❫ò á❱ë�ø❩ÿ ❪❫❳❱ÿòí❱ñò� ñ❱❪❫❳øèò� ❱øèáê❨

■ ❳❱ã❩✱ ò✳❫✳ ñã❫ë❩ò� ➠ë❱æí❱❫ ❱òê❳ûòè❫➺✳

Ï❳è ❯❱❯❩❳í❱❬ ñ❳❩❪í❫íèè ò❳❫õ ❲❳❨❯❯ ◗❭✲✸✱ ❅✲✸✱
✶✲✷❀ ÷èñë❱ ñ❳❩❪í❫íèû ♠ ❂ ✸❚ ❪❫❳❱ÿòí❱ñò� ➠ë❱æíûõ

❱òê❳ûòèû➺ ñ❱ñò❩❪èò ❨æ❫ ❭✹✱✸✪ ◗❂ ✶ ✲ ✵✱✾✺
✸
❚✱ ò✳❫✳

❪❱å❳❩ñò➳ò ❯❱÷òè ❪ ò❳è ❳❩å❩ ❯❱ ❱òí❱ø❫íèþ ê å❩ÿ❪✲

ë❫íí❱û ❛ ♣r✐✂r✐ äîïóñòèìîé îøèáêè â ❁❄✳ Ñ óâå☎è✏
÷åíèåì ÷èñ☎à îïûòíûõ ãðóïï âåðîÿòíîñòü ➠☎î✸✏
íûõ îòêðûòèé➺ åù➳ áî☎åå âîçðàñòàåò✳ Òàê✱ ïðè
íà☎è÷èè â ýêñïåðèìåíòå ✕✷ îïûòíûõ ãðóïï è èõ
ïîïàðíîì ñðàâíåíèè ✒÷èñ☎î ñðàâíåíèé ✄ ❂ ✻✻✓ îíà

äîñòèãàåò ☎✻✱✻❄ ✒✕ ✲ ✵✱✾✺
✆✆
✮✦ ✝✞✟ ÿâëåíèå íà�ûâà✁✞

ýôô✯êå✪ì ì✬✪æ✯�å✦✯✬✬û★ �✫à✦✬✯✬èé ✭✄✉❧✑✂♣❧✄
❝☎✄♣❛✝✂✐☎♥✐ èëè ✄✉❧✑✂♣❧✄ ✑✄✐✑✂♥❣ ✭➹ð✆èá✟â✝✞è✟✱
❅✵✵✽✮✮✳

➶ è✝✝ëå✠✟âàíèÿõ ï✟ �✟✟✞åõíèè ïð✟áëå✡à ✡í✟✲
✆å✝✞âåíí✟ã✟ ✝ðàâíåíèÿ✱ ✞à✞ ïðàâèë✟✱ èãí✟ðèðóå✞✲
✝ÿ✳ Ïðè ï✟ïàðí✟✡ ✝ðàâíåíèè ✭èëè ✝ ✞✟í✞ð✟ëå✡✮
✞ð➳õ è á✟ëåå ãðóïï è✝ï✟ëü�óå✞✝ÿ ✠âóõâûá✟ð✟÷íû✟
✑✲✞ðè✞åðè✟ Ñ✞ü✁✠åí✞à☛ ✝✞✟ ïðèâ✟✠è✞ ✞ ✠å✞ëàðèð✟✲
âàíè✁ ✟áíàðó✆åííûõ ✟✞✞ðû✞è✟ ✞à✡✱ ã✠å èõ íå✞✳

❰✠èí è� íàèá✟ëåå ïð✟✝✞ûõ è è�âå✝✞íûõ ✝ï✟✝✟✲
á✟â ðå☞åíèÿ ïð✟áëå✡û ✡í✟✆å✝✞âåíí✟ã✟ ✝ðàâíåíèÿ
➊ è✝ï✟ëü�✟âà✞ü ï✫à✦è✌✪ ➪✪✬ô✯✫✫✪✬è ✭➹ëàíö✱ ✶✾✾✾✮✿
å✝ëè ãðóïï✟âûå ✝ðå✠íèå ✝ðàâíèâà✁✞✝ÿ ♠ ðà� ✝

óð✟âíå✡ ✝✞à✞è✝✞è÷å✝✞✟✟ �íà÷è✡✟✝✞è ❇♦✍❢⑧ ✱ ✞✟ âå✲

ð✟ÿ✞í✟✝✞ü ✝✠åëà✞ü õ✟✞ÿ áû ✟✠í✟ ë✟✆í✟å ✟✞✞ðû✞èå

íå ✠✟ë✆íà ïðåâû☞à✞ü ïð✟è�âå✠åíèÿ ✎✏✑✒✓✔➫ ✳

Ò✟ã✠à ✞ðè✞è÷å✝✞è✟ óð✟âåíü ✝✞à✞è✝✞è÷å✝✞✟✟ �íà÷è✲
✡✟✝✞è ✝ ó÷➳✞✟✡ ÷è✝ëà â✟�✡✟✆íûõ ✝ðàâíåíè✟ ✭ãðóï✲
ï✟â✟✟✮ ï✟ëó÷à✁✞ è� ✟✞í✟☞åíèÿ ✭✠âó✝✞✟ð✟ííè✟
✞ðè✞åðè✟✮✿ ✕✴✖

✗✘✙✚ ✮✛✜✢✜✛ ✣✣❂ ✱

èëè ïð✟ùå✿ ✤✥✦✦✧★✩✪ ➺ ✳

➮✝õ✟✠ÿ è� âû☞å✝✞à�àíí✟ã✟ ðå☞åíèå ✟✞í✟✝è✲
✞åëüí✟ ✝✞à✞è✝✞è÷å✝✞✟✟ �íà÷è✡✟✝✞è ðà�í✟✝✞è ✝ðå✠✲
íèõ✫✡å✠èàí ïðè ✡í✟✆å✝✞âåíí✟✡ ✝ðàâíåíèè ïðèíè✲
✡àëè✱ ✝✟ï✟✝✞àâëÿÿ ✠✟✝✞èãíó✞û✟ óð✟âåíü ✝✞à✞è✝✞è✲

÷å✝✞✟✟ �íà÷è✡✟✝✞è✱ ✈✬✯✰❡✳ ✭ ✁✂✄☎✆ ✮✱ ✝ ❇♦✍❢⑧ ☛ ➹èï✟✲

✞å�ó ✍✎ ✟✞âåðãàëè✱ å✝ëè ✵✷✸✹✺✻✼❀❁ ❃❄ ↔ èëè

❅❆❈❉❊❋r● ❍■ ❏ ☛ ➶ ïð✟✞èâí✟✡ ✝ëó÷àå ãèï✟✞å�ó ❑▲

ïðèíè✡àëè✳
➶✝å âû÷è✝ëåíèÿ ïð✟â✟✠èëè✝ü â ✝ðå✠å ▼◆❖P◗s◗❘t

❙①❖❚❯☛ Òà✞✆å áûë è✝ï✟ëü�✟âàí ïà✞å✞ ïð✟ãðà✡✡
❱❲❳❲❨❘❳❩❬❭❪❱ ❪❫❴❲❵❘❭❜❴ ❞❤❭✳

❥❦ ➘q❮➚❒q✃➚ ✇➚②③q④qß
⑤✃⑥④⑥③⑥➘⑤④③➚ ③ ✇➴⑦q⑥❮➚⑨

❥❦⑩❦ ×✤✛ñ✚✘✘✙✛✜❶ ê✙ñ✙✢

❷à ðè✝☛ ✶❸ ïðå✠✝✞àâëåíû ãðà❹è✞è ✠èíà✡è✞è
÷è✝ëåíí✟✝✞è ✞✟ð✟â â ❺èð✟â✝✞✟✟✱ ❐åíèíãðà✠✝✞✟✟ è
❒✟✝✞✟â✝✞✟✟ ✟áëà✝✞ÿõ ï✟ ❹à✞✞è÷å✝✞è✡ è ✝ãëà✆åí✲
íû✡ ❻▼❼✲✡å✞✟✠✟✡ ✭ïðè ♠❽❾✮ âðå✡åííû✡ ðÿ✠à✡ �à
ðà✝✝✡à✞ðèâàå✡û✟ è✝✞✟ðè÷å✝✞è✟ ïåðè✟✠☛ ❷à ðè✝☛ ✶❿
ï✟✞à�àíà ✠èíà✡è✞à å✆åã✟✠íûõ ✟✞í✟✝è✞åëüíûõ



➀➁➂➃➂➄➁➑ ➅ ➆➇➃➈➆➉➂➋ ➌➂➍➑➎➆➏➅➇ ➐➒➓➔ ➓→➣↕➙

➛➛

ò➜➝➞î➟ ➞➠➡➠î➢ò➤➥➢î➦➠➤➧➜➨➡ÿ ➞îãîëî➟âÿ✱ ➠➤➢➢ñ➡✲
ò➤➨➨û� ➞î ➢ãë➤æ➜➨➨û➝ ➟➠➜➝➜➨➨û➝ ➠ÿä➤➝✳ ➶➤æ➨î

îò➝➜ò➡òâ✱ ➟➢➜ ã➠➤à➡➦➡ ✭➚ ➡ë➡ ➪✮ ➡➝➜åò ➡ä➜➨ò➡ñ✲
➨û✁ ➝➤➢øò➤á✳

Ð➡➢✳ ✶✳ ➘➡➨➤➝➡➦➤ ➞îãîëî➟âÿ ➦î➠î➟ ✭➚✮ ➡ ò➜➝➞î➟ ➜ãî ➞➠➡➠î➢ò➤➥➢î➦➠➤➧➜➨➡ÿ ✭➪✮
➟ ✂➡➠î➟➢➦î✁✱ ❐➜➨➡➨ã➠➤ä➢➦î✁ ➡❒î➢➦î➟➢➦î✁ îáë➤➢òÿ� ç➤ ✶✾✺✵✄✷✵✶✷ ãã✳

☎çä➜➢â ➡ ä➤ë➜➜ ❙▼❆ ➊ ➢ãë➤æ➜➨➨û✁ ➠ÿä✮

➶î ➟➢➜� îáë➤➢òÿ� ➞➠îö➜➢➢û ➞➠îò➜➦➤ë➡ ➞î ➢�îä✲
➨î➝ó ➠➢ö➜➨➤➠➡å➺✳ ❒➤➦➢➡➝➤ëâ➨î➜ ñ➡➢ëî ➦î➠î➟ áû✲
ëî äî➢ò➡ã➨óòî ➦ ➦î➨öó ✆✝✼✞✄� ➨➤ñ➤ëó ✆✝✽✞✄� ãîäî➟✟
➬➤ò➜➝ ➨➤ñ➤ëî➢â ➞î➢ò➜➞➜➨➨î➜ ➢î➦➠➤➧➜➨➡➜ ➞îãîëî➟âÿ
➢ ➠➜ç➦➡➝ ➞➠î➟➤ëî➝ ➟ ➞➜➠➟î✁ ➞îëî➟➡➨➜ ✶✾✾✵✄� ãîäî➟
✭î➢îá➜➨➨î ➟ ❒î➢➦î➟➢➦î✁ îáë➤➢ò➡✮✟ ×➜➠➜äóå➧➡➜➢ÿ
➞îä✠➳➝û ➡ ➢➞➤äû ä➡➨➤➝➡➦➡ ò➜➝➞î➟ ➡ç➝➜➨➜➨➡ÿ ➞î✲
ãîëî➟âÿ ➢➟➡ä➜ò➜ëâ➢ò➟óåò î ➨➜➢ò➤á➡ëâ➨î➢ò➡ ➞➠îò➜✲
➦➤➟ø➡� ➞➠îö➜➢➢î➟✳

✡☛✡☛ Ñ☞✌✍✎✌✏î✍î✑îé ✒✍îé

❮➤ ➠➡➢✳ ✷➚ ➞î➦➤ç➤➨û ã➠➤à➡➦➡ ä➡➨➤➝➡➦➡ ➢➠➜ä➨➜✲
ãîäî➟î✁ ➞➠îäó➦ò➡➟➨î➢ò➡ ➦î➠î➟ ➟ ➠➜ã➡î➨➤� ➞î à➤➦ò➡✲
ñ➜➢➦➡➝ ➡ ➢ãë➤æ➜➨➨û➝ ➡➢òî➠➡ñ➜➢➦➡➝ ➠ÿä➤➝✱ ➤ ➨➤ ➠➡➢✳

✷➪ ✄ ã➠➤à➡➦➡ ä➡➨➤➝➡➦➡ ➜æ➜ãîä➨û� îò➨î➢➡ò➜ëâ➨û�
ò➜➝➞î➟ ➞➠➡➠î➢ò➤➥➢➨➡æ➜➨➡ÿ óäî➜➟ æ➡➟îò➨û�✟

➘î ✶✾✾✵✄� ãîäî➟ ➡➝➜ë➡ ➝➜➢òî ➨➜ç➨➤ñ➡ò➜ëâ➨û➜
➦îë➜á➤➨➡ÿ ➞➠îäó➦ò➡➟➨î➢ò➡ ➦î➠î➟ ➢ îá➧➜✁ ò➜➨ä➜➨✲
ö➡➜✁ ➦ ➞î➟ûø➜➨➡å ✭➟ ❐➜➨➡➨ã➠➤ä➢➦î✁ ➡ ❒î➢➦î➟✲
➢➦✓✔ ✓✕✖✗✘òÿõ í✗ ✦✶✵✵✵ êã�✳ ❮✗✁✗✖✓ ✖è✕áð✗✖üíûõ
ýê✓í✓ìè✁á✘êèõ ➠ðáô✓ðì➺ ✭ïáðâ✗ÿ ï✓✖✓âèí✗ ✶✾✾✵✄õ
ã✓ä✓â� ✓çí✗ìáí✓â✗✖✓✘ü ïð✓â✗✖✓ì ïð✓ä✂êòèâí✓✘òè
æèâ✓òíûõ✳ ❰✘✓✕áíí✓ ✕✓✖ü✄✗ÿ ➠ïð✓✘✗äê✗➺ ✕û✖✗ â
❐áíèíãð✗ä✘ê✓✔ è ❒✓✘ê✓â✘ê✓✔ ✓✕✖✗✘òÿõ ➊ í✗ ✶✵✵✵ êã
è ✕✓✖áá ✭â ýê✓í✓ìáòðèè ò✗êèá èçìáíáíèÿ í✗çûâ✗þò
☎✆òå✝✞å✆ö☎åé�✳ Ï✓✘✖á ✶✾✾✺ ã✳ èìá✖ ìá✘ò✓ ➠✓ò✘ê✓ê â
ï✖þ✘➺ ✘ ð✓✘ò✓ì ä✓ ✷✵✵✵ ã✳ è ✘ ç✗ìáä✖áíèáì òáìï✓â
ïðèð✓✘ò✗ â í✂✖áâûá ã✓äû✳



⑧✟➁➃➁✠✟➑ ✥ ✡☛➃✩✡✪➁✫ ✬➁☞➑✮✡✧✥☛ ✌✍✎✱ ✎✏✑✒✓

✔✕

Ð✖ñ✗ ✘✗ ➘✖✙à✚✖✛à ó✜✢ÿ ✛✢ð✢â �➚✮ ✖ òå✚ï✢â å✁✢ ï✢â✂✄å✙✖ÿ✴ñ✙✖æå✙✖ÿ �➪✮
â ☎✖ð✢âñ✛✢é✱ ❐å✙✖✙✁ðà✜ñ✛✢é ✖❒✢ñ✛✢âñ✛✢é ✢á✆àñòÿõ çà ✶✾✺✵✲✷✵✶✘ ✁✁✗

Ð✖ñ✗ ✸✗ ➘✖✙à✚✖✛à ïð✢✖çâ✢✜ñòâà ✚✢✆✢✛à �➚✮ ✖ òå✚ï✢â å✁✢ ï✢â✂✄å✙✖ÿ✴ñ✙✖æå✙✖ÿ �➪✮
â ☎✖ð✢âñ✛✢é✱ ❐å✙✖✙✁ðà✜ñ✛✢é ✖❒✢ñ✛✢âñ✛✢é ✢á✆àñòÿõ çà ✶✾✺✵✲✘✵✶✘ ✁✁✗



⑧✝➁➃➁✞✝➑ ✥ ✟✠➃✩✟✪➁✫ ✬➁✭➑✡✟✧✥✠ ☛☞✌✍ ✌✎✏✑✒

✓✔

➴✕✖✗✘ä✙û✖ ✚✖✛✜û ✜✢è✢✘ñ✚à✣ñ✙è✕✖✙èÿ ✜✢✘äóê✲
✚èâ✙✘ñ✚è ê✘✢✘â ✚✢è ✢ààà áû�è â ✛è✙óñ✘â✘é à✘✙✖ ✁
ý✚✘ ✙à✂à�✘ ✶✾✻✵✁õ ✭✢ààä✖�✖✙è✖ ✘áê✘✛✘â ✙à ✜✢✘✲
✛ûû�✖✙✙û✖ è ñ✖�üñêè✖å✱ ê✘✙✖✄ ✶✾✼✵✁õ ✭êó�ü✛è✙à✲
✄èÿ ➠ààñ✚✘é✙✘✗✘➺ ✜✖✢è✘äàå è â �èõè✖ ✶✾✾✵✁✖ ✗✘äû
➠✢û✙✘✂✙✘é ✢✖☎✘✢✛û➺✳ ✃ ✜èêà✛ â ✆✝✺✞✁✖ ñ�✖äó✖✚
✘✚✙✘ñè✚üñÿ ✘ñ✚✘✢✘✕✙✘✟ ➪✘�üûàÿ â✖✢✘ÿ✚✙✘ñ✚ü ✚✘✗✘✱
✂✚✘ ✘✙è ✖ñ✚ü ñ�✖äñ✚âè✖ ✙✖ä✘ñ✚à✚✘✂✙✘ õ✘✢✘û✖✗✘
ñ✚à✚èñ✚è✂✖ñê✘✗✘ ó✂➳✚à â ✜✘ñ�✖â✘✖✙✙û✖ ✗✘äû✟

✷✠✸✠ Ïð✡è☛☞✡ä✌ò☞✡ ì✡ë✡✍✎

❮à ✢èñ✟ ✏➚ ✜✢✖äñ✚àâ�✖✙û ✗✢à☎èêè äè✙à✛èêè
✜✢✘èàâ✘äñ✚âà ✛✘�✘êà â ✢✖✗è✘✙àõ ✜✘ ☎àê✚è✂✖ñêè✛ è
ñ✗�à✕✖✙✙û✛ èñ✚✘✢è✂✖ñêè✛ â✢✖✛✖✙✙û✛ ✢ÿäà✛✱ à ✙à
✢èñ✟ ✏➪ ➊ ✗✢à☎èêè äè✙à✛èêè ✘✚✙✘ñè✚✖�ü✙ûõ ✚✖✛✜✘â
✖✕✖✗✘ä✙✘✗✘ ✜✢è✢✘ñ✚à✣ñ✙è✕✖✙èÿ✟
✑✢✘èàâ✘äñ✚â✘ ✛✘�✘êà â à✙à✂è✚✖�ü✙✘é ñ✚✖✜✖✙è

✘✜✢✖ä✖�ÿ�✘ñü ✂èñ�✖✙✙✘ñ✚üþ ê✘✢✘â✟ ➘✘ ✆✝✽✞✁õ ✗✘✲
ä✘â✱ ê✘✗äà ✜✘✗✘�✘âü✖ óâ✖�è✂èâà�✘ñü✱ è✛✖� ✛✖ñ✚✘
✜✘àè✚èâ✙ûé ✚✢✖✙ä✱ ✜✘✂✚è �è✙✖é✙ûé â ❐✖✙è✙✗✢àä✲
ñê✘é è ❒✘ñê✘âñê✘é ✘á�àñ✚ÿõ ✭✙à✜✘✛✙è✛✱ ✘ñü ✘✢äè✲
✙à✚ â✘ âñ✖õ ✗✢à☎èêàõ ✘ä✙✘✗✘ ✛àñû✚àáàå✟ Ñ✘ê✢à✒✖✲
✙è✖ ✜✘✗✘�✘âüÿ â ✜✘ñ�✖äóþ✒è✖ ✗✘äû è ✘ñ✘á✖✙✙✘
ýê✘✙✘✛è✂✖ñêè✖ ➠✢✖☎✘✢✛û➺ ✜✢èâ✖�è ê ñ✜àäó ✜✢✘èà✲
✓✔✕✖✗✓✘ ✙✔✚✔✛✘✜ ➶ ✢✣✚✤✥✦✧ ✖✗✦ï✦í★ í✦✩✘✗★✓í✪✦

ÿ✓✚✦í★ÿ ïð✔ÿ✓★✚★✖✤ ✓ ❐✦í★í✩ð✘✕✖✛✔✧ ★ ❒✔✖✛✔✓✲
✖✛✔✧ ✔✢✚✘✖✗ÿõ✱ ✩✕✦ ïð✔★ç✓✔✕✖✗✓✔ ✙✔✚✔✛✘ ç✘ ✺✁✼ ✚✦✗
✖✔✛ð✘✗★✚✔✖✤ ✓ ✷ ð✘ç✘✜ ➶ ✛✔íö✦ ✶✾✾✵✁õ ✔✢✚✘✖✗★ ✓✪✲
✥✚★ ★ç ➠ï★✛✦➺✱ ✘ ✓ ✚✦í★í✩ð✘✕✖✛✔✙ ð✦✩★✔í✦ ✕✘æ✦
í✘✙✦✗★✚✘✖✤ ï✔✚✔æ★✗✦✚✤í✘ÿ ✗✦í✕✦íö★ÿ✜ ➘✚ÿ ✕★í✘✲
✙★✛★ ✔✗í✔✖★✗✦✚✤í✪õ ✗✦✙ï✔✓ ïð★ð✔✖✗✘ñ✖í★æ✦í★ÿ
✢✪✚✘ õ✘ð✘✛✗✦ðí✘ õ✔ð✔✥✔ ✓✪ð✘æ✦íí✘ÿ ö★✛✚★÷í✔✖✗✤
✖ í✦✢✪✓✘✚✔✧ ➠ïð✔✖✘✕✛✔✧➺ ✓ ✖✦ð✦✕★í✦ ✶✾✾✵✁õ ✩✔✕✔✓
✭ð★✖✜ ✸➪✮✜

✸✠ �✁❮➚✂✁✃➚ ✄➚☎➶✁Ò✁ß Ñ✃✆Ò✆➶✆�ÑÒ➶➚
➶ ✄✆ÑÑ✁✁ ✁ Ñ✝➚

✸✠✞✠ ×è✌ëå✟✟✡✌òü ✍✡ð✡☞

✠✘ ð★✖✜ ✹✡ ïð✦✕✖✗✘✓✚✦í✪ ✩ð✘à★✛★ ✕★í✘✙★✛★
ï✔✩✔✚✔✓✤ÿ ✛✔ð✔✓ ✓✔ ✓✖✦õ ✛✘✗✦✩✔ð★ÿõ õ✔çÿ✧✖✗✓ Ð✔✖✲
✖★★ ★ ☛Ø✡ ✖ ✶✾✺✵ ✩✔✕✘✜ ➘★í✘✙★✛✘ ✦æ✦✩✔✕í✪õ ✔✗✲
í✔✖★✗✦✚✤í✪õ ✗✦✙ï✔✓ ïð★ð✔✖✗✘ñ✖✔✛ð✘☞✦í★ÿ ÷★✖✚✦í✲
í✔✖✗★ ✛✔ð✔✓ ï✔✛✘ç✘í✘ í✘ ✩ð✘à★✛✘õ ð★✖✜ ✹➪✜

➘★í✘✙★✛✘ ð✔✖✖★✧✖✛✔✩✔ ï✔✩✔✚✔✓✤ÿ ✛✔ð✔✓ ✗✘✛ æ✦
✕ð✘✙✘✗★÷í✘✱ ✛✘✛ ★ ✓ ð✘✖✖✙✘✗ð★✓✘✦✙✪õ ✓✪✥✦ ð✦✩★✔✲
í✘õ✜ ☛ ✶✾✺✵✁õ ✩✔✕✔✓ í✘÷✘✚✖ÿ í✦ó✛✚✔íí✪✧ ð✔✖✗ ï✔✲
✩✔✚✔✓✤ÿ✱ ✓ ð✦çó✚✤✗✘✗✦ ✛✔✗✔ð✔✩✔ ✛ ✛✔íöó ✶✾✼✵✁õ ✩✔✲
✕✔✓ ÷★✖✚✦íí✔✖✗✤ ✛✔ð✔✓ ✕✔✖✗★✩✚✘ ✷✷✱✷ ✙✚í✜ ☛ í✘÷✘✚✘
➠ï✦ð✦✖✗ð✔✧✛★➺ ✭✶✾✽✺ ✩✜✮ í✘✙✦✗★✚✘✖✤ ✗✦í✕✦íö★ÿ ✛
✖✔✛ð✘☞✦í★þ✱ ✘ ï✔✖✚✦ ✶✾✾✵ ✩✜ ★✙✦✚ ✙✦✖✗✔ ✢✦✖ïð✦ö✦✲
✕✦í✗í✪✧ ✓ ★✖✗✔ð★★ Ð✔✖✖★★ ✖ï✘✕ ï✔✩✔✚✔✓✤ÿ✜ ➶ ✗✦÷✦✲
í★✦ ✶✺ ✚✦✗ ✕✔✧í✔✦ ✖✗✘✕✔ ✖✗ð✘í✪ ✢✦ç✔✖✗✘í✔✓✔÷í✔ ★
✢✪✖✗ð✔ ✖✔✛ð✘☞✘✚✔✖✤✜ Ð✦ç✛✔✦ ï✘✕✦í★✦ ç✘✙✦✕✚★✚✔✖✤
✚★✥✤ ✛ ✖✦ð✦✕★í✦ ✷✵✵✵✁õ ✩✔✕✔✓✜ ➶ ✖✓✔✦✧ ➠➪✦✚✔✧
✛í★✩✦➺ ✌✘ð✘✁❒óðç✘ ★ ➹ð✘æ✕✘í✛★í ✭✷✵✶✸✮ ✔✗✙✦÷✘✚★✱
÷✗✔ ✖✦✧÷✘✖ ✛ðóïí✔✩✔ ð✔✩✘✗✔✩✔ ✖✛✔✗✘ ✖ó☞✦✖✗✓✦íí✔
✙✦í✤✥✦ ✭✶✾✱✻ ✙✚í✳ ✩✔✚✔✓ ✓ ✷✵✶✸ ✩✜✮✱ ÷✦✙ ✓ ✶✾✶✻ ✩✜ ★
✕✘æ✦ ÷✦✙ ✓ ✶✾✷✸ ✩✜ ➋ ï✔✖✚✦ ✗✔✩✔ ✛✘✛ ✖✗ð✘í✘ ï✦ð✦✲
æ★✚✘ ✾ ✚✦✗ ✗ÿæ✦✚✦✧✥★õ ✓✔✧í ✭✖✔✔✗✓✦✗✖✗✓✦íí✔ ✸✸ ★
✷✻✱✼ ✙✚í✜ ✩✔✚✔✓ ✭✖✙✜ Ïð★✚✔æ✦í★✦ ✶✮✮✜ ➘✚ÿ ✖ïð✘✓✛★✿
í✘✖✦✚✦í★✦ Ð✔✖✖★★ ✖ ✶✾✷✸ ✩✜ ó✓✦✚★÷★✚✔✖✤ ï✔÷✗★ ✓ ✶✱✺
ð✘ç✘ ✭✖✙✜ Ïð★✚✔æ✦í★✦ ✸✮✜ ➶ ✶✾✼✵✁õ ✩✔✕✘õ Ð☛Ô☛Ð
✓✪✥✚✘ í✘ ✖✗✘✢★✚✤í✪✧ óð✔✓✦í✤ ✓✪✥✦ ✹✵ ✩✔✚✔✓

✛ðóïí✔✩✔ ð✔✩✘✗✔✩✔ ✖✛✔✗✘ í✘ ✶✵✵ ÷✦✚✜ í✘✖✦✚✦í★ÿ✜ ➬✘
✩✔✕✪ ➠ð✦à✔ð✙➺ ✛ ✷✵✶✸ ✩✜ ý✗✔✗ ï✔✛✘ç✘✗✦✚✤ óï✘✚ ✓ ✷✱✼
ð✘ç✘ ✕✔ ✶✹ ✩✔✚✔✓ í✘ ✶✵✵ ÷✦✚✜ ➶ ✶✾✾✻✁✶✾✾✼ ✩✩✜ Ð✔✖✖★ÿ
ï✦ð✦✥✚✘ ðó✢✦æ✱ ✛✘✛✔✩✔ ✕✘æ✦ ✓ ✓✔✧íó ✶✾✹✶✁✶✾✹✺ ✩✩✜
í✦ ï✦ð✦õ✔✕★✚✘ ✁ í✘ ✶✵ ÷✦✚✔✓✦✛ ✙✦í✤✥✦ ✔✕í✔✧ ✛✔ð✔✲
✓✪✜ Ï✦ð✦✕ ð✦à✔ð✙✔✧✱ ✓ ✶✾✾✵ ✩✜✱ ✓ Ð☛Ô☛Ð í✘ ✶✵✵
÷✦✚✜ í✘✖✦✚✦í★ÿ ✢✪✚✔ ï✔÷✗★ ✶✹✱ ✓ ✷✵✵✵ ✩✜ ✁ ✾✱ ✘ ✓
✍✵✶✍✁✷✵✶✸ ✩✩✜ ✁ ✻ ✛✔ð✔✓ ✭✖✙✜ Ïð★✚✔æ✦í★✦ ✷✮✜

Ð★✖✜ ✹✜ ➘★í✘✙★✛✘ ï✔✩✔✚✔✓✤ÿ ✛✔ð✔✓ ✭✡✮ ★ ✗✦✙ï✔✓ ✦✩✔ ï✔✓✪✥✦í★ÿñ✖í★æ✦í★ÿ ✭➪✮
✓ Ð✔✖✖★★ ★ ☛Ø✡ ç✘ ✶✾✎✵✁✷✵✶✷ ✩✩✜



⑧✏➁➃➁✑✏➑ ✥ ✒✓➃✩✒✪➁✫ ✬➁✔➑✕✒✧✥✓ ✖✗✘✙ ✘✚✛✜✢

✣✤

➮✦ ★è✯✰ ✳✴ âèä❀î❁ ❂òî ❃❄❅ â ✯❅★❅äè❀❅ ❆❇❈❉❊❋
ãîäîâ ❀●❂●ëî✯❍ ✦●ì❅äë❅❀è❅ ò❅ìïîâ ï★è★î✯ò●
ïîãîëîâ❍ÿ êî★îâ✰ ➶ ✶✾✼✵❊✶✾❇❉ ãã✰ á�ë● îò❀î✯è✲
ò❅ë❍❀●ÿ ✯ò●áèëè✦●öèÿ ✭➠✦●✯òîé❀�é ï❅★èîä➺✮❁ ●
ïî✯ë❅ ❆❇❇❉ ã✰ äè❀●ìèê● âîøë● â ➠ê★●✯❀❃þ ✦î❀❃➺
❊ ❀❅ã●òèâ❀�é ò★❅❀ä✳ ❰ä❀●êî ✯ ✯❅★❅äè❀� ✷✵✵✵❊❋
ãîäîâ ❀●áëþä●❅ò✯ÿ ò❅❀ä❅❀öèÿ ✯❀è❄❅❀èÿ ò❅ìïîâ
✯îê★●à❅❀èÿ ❂è✯ë❅❀❀î✯òè êî★îâ✳

❮❅✯êîë❍êî è❀●ÿ äè❀●ìèê● ïîãîëîâ❍ÿ èì❅ë●
ì❅✯òî á�ò❍ â ÑØ➚❁ ãä❅ ✯ ❆❇❈❉❊❋ ãîäîâ ï★îâîäè✲
ëî✯❍ ñ✁çí✂ò✄ëüí✁✄ ✯❃à❅✯òâ❅❀❀î❅ ✯îê★●à❅❀è❅
❂è✯ë❅❀❀î✯òè êî★îâ✰ ✃ ❆❇✽❉ ã✰ ïîãîëîâ❍❅ ✯îê★●✲

òèëî✯❍ â ☎ ★●✦● è ✯î✯ò●âèëî❆❆ ìë❀✳ êî★îâ✰ ➶ ïî✲
✯ë❅ä❃þàè❅ ãîä� ✯❀è❄❅❀è❅ á�ëî ❀❅✦❀●❂èò❅ë❍✲
❀�ì è ïî✯ë❅ ☎❉❉❉ ã✰ ❂è✯ë❅❀❀î✯ò❍ êî★îâ ✯ò●áèëè✲
✦è★îâ●ëî✯❍ ❀● ❃★îâ❀❅ ❇ ìë❀✳ ãîëîâ✰

✸✆✝✆ ✞✟✠✡☛✠åî✡îâî☞ ó✡î☞

➹★●✌èêè ✌●êòè❂❅✯êè❋ è ✯ãë●❄❅❀❀�❋ â★❅ì❅❀✲
❀�❋ ★ÿäîâ ïî ✯★❅ä❀❅ãîäîâîì❃ ❃äîþ êî★îâ â Ðî✯✲
✯èè è ÑØ➚ ï★❅ä✯ò●âë❅❀� ❀● ★è✯✰ ❈➚❁ ● ❀● ★è✯✰
❈✴ ä●❀� ★ÿä� äè❀●ìèêè îò❀î✯èò❅ë❍❀�❋ ❅❄❅ãîä✲
❀�❋ ò❅ìïîâ ï★è★î✯ò●✍✯❀è❄❅❀èÿ ï★îä❃êòèâ❀î✯òè
❄èâîò❀�❋✳

Ðè✯✰ ❈✰ ➘è❀●ìèê● ❃äîÿ êî★îâ ✭➚✮ è ò❅ìïîâ ❅ãî ïîâ�ø❅❀èÿ✍✯❀è❄❅❀èÿ ✭✴✮
â Ðî✯✯èè è ÑØ➚ ✦● ❆❇❈❉❊☎❉❆☎ ãã✰

Ñ êî❀ö● ❆❇❈❉❊❋ äî ✯❅★❅äè❀� ❆❇✻❉❊❋ ãîäîâ
✯★❅ä❀èé ❃äîé êî★îâ â ✯ò★●❀❅ á�ë ❀è❄❅ ☎❉❉❉ êã
ìîëîê●✰ ➶ ò❅❂❅❀è❅ ïî✯ë❅ä❃þàè❋ ✎❉ ë❅ò ï★îä❃ê✲
òèâ❀î✯ò❍ êî★îâ êîë❅á●ë●✯❍ â ï★❅ä❅ë●❋ ☎❉❉❉❊✷✺✵✵
êã ìîëîê●✰ ❐èø❍ ïî✯ë❅ ❆❇❇❈ ãîä● ✭❃äîé ☎☎❉❉ êã✮❁
êîãä● ❂è✯ë❅❀❀î✯ò❍ êî★îâ ✯❃à❅✯òâ❅❀❀î ✯îê★●òè✲
ë●✯❍❁ ï★îä❃êòèâ❀î✯ò❍ ❄èâîò❀�❋ ✯ò●ë● ✦●ì❅ò❀î
ïîâ�ø●ò❍✯ÿ✰ Ï●★●ëë❅ë❍❀î ✯ ✯îê★●à❅❀è❅ì ïîãî✲
ëîâ❍ÿ øëî øè★îêîì●✯øò●á❀î❅ ï★î❀èê❀îâ❅❀è❅ â
★î✯✯èé✯ê❃þ ïîï❃ëÿöèþ ìîëî❂❀îãî ✯êîò●
ãîëøòè❀✯êîãî ã❅❀î✌î❀ä● ❂❅★❅✦ ïîãëîòèò❅ë❍❀î❅
✯ê★❅àèâ●❀è❅ è èìïî★ò ò➳ëîê ✭✃❃✦❀❅öîâ❁ ☎❉❉✹❁

☎❉❆✎✮✰ Ïî✯ë❅ä❀èé ✭ò✰❅✰ ã❅❀î✌î❀ä✮ èì❅ë❁ âî✦ìî❄✲
❀î❁ ï❅★âî✯ò❅ï❅❀❀î❅ âëèÿ❀è❅ ❀● ★î✯ò ï★îä❃êòèâ✲
❀î✯òè êî★îâ â ö❅ëîì ïî ✯ò★●❀❅ ✭èì❅❅ò ì❅✯òî
ì❀❅❀è❅❁ ❂òî ★î✯✯èé✯êèé ãîëøòè❀è✦è★îâ●❀❀�é
✯êîò ïî ìîëî❂❀îé ï★îä❃êòèâ❀î✯òè ïð✄✏✁ñõ✁ä✑ò
èìïî★ò❀�❋ ❂è✯òîïî★îä❀�❋ ãîëøòè❀✯êè❋ ❄è✲
âîò❀�❋ ✭❐●áè❀îâ❁ Ï★î❋î★❅❀êî❁ ☎❉❆❈✮✮✰ ❮❅✯ò●✲
áèë❍❀î✯ò❍ ✯îöè●ë❍❀î❊ýêî❀îìè❂❅✯êîãî ★●✦âèòèÿ
îáà❅✯òâ● ï★îÿâèë●✯❍ ❀● ò❅ìï●❋ ï★è★î✲
✯ò●✍✯❀è❄❅❀èÿ ï★îä❃êòèâ❀î✯òè êî★îâ❁ äëÿ êîòî✲
★�❋ ❋●★●êò❅★❀î ✦❀●❂èò❅ë❍❀î❅ êîë❅á●❀è❅ ❃★îâ✲
❀❅é ïî ãîä●ì✰
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★è✯✰ ✴✰ ✿è❀❁❂è❃❁ ❄❅❆è❇❈❆❉✯❊❈❁ ❂❆❋❆❃❁ ●❍■ è ❊❏❂❄❆❈ ❏❑❆ ❄❆❈▲▼❏❀èÿ✴✯❀èæ❏❀èÿ ●➪■
❈ ★❆✯✯èè è ÑØ❍ ❇❁ ✶✾✺✵✲✷✵✶✷ ❑❑✰

➶ ❆❊❋è÷è❏ ❆❊ ❅❆✯✯èé✯❃❆é ❉è❀❁❂è❃è✱ ❄❅❆❉ó❃�
❊è❈❀❆✯❊ñ ❃❆❅❆❈ ❈ ÑØ❍ ❈❆❇❅❁✯❊❁❋❁ ❋è❀❏é❀❆ ❈ ❊❏÷❏�
❀è❏ ❈✯❏❑❆ è❇ó÷❁❏❂❆❑❆ è✯❊❆❅è÷❏✯❃❆❑❆ ❄❏❅è❆❉❁✰ Ý❊❆�
❂ó ✯❄❆✯❆á✯❊❈❆❈❁❋❆ ❀❏ ❊❆❋ñ❃❆ ✯❆❃❅❁à❏❀è❏ ÷è✯❋❏❀�
❀❆✯❊è ❃❆❅❆❈ ❈ ✶✾✺✵✲✁✂✼✄✲õ ❑❆❉❁õ✰ ➶ ÑØ❍ á▲❋ ✯❉❏�
❋❁❀ ó❄❆❅ ❀❁ ❂❆❉❏❅❀è❇❁öèþ è è❀❊❏❀✯èôè❃❁öèþ æè�
❈❆❊❀❆❈❆❉✯❊❈❁ ❈❆❆áà❏ è ✯❃❆❊❆❈❆❉✯❊❈❁ ❈ ÷❁✯❊❀❆✯❊è✰
Øè❅❆❃❆ ❅❁✯❄❅❆✯❊❅❁❀ÿ❋❆✯ñ è✯❃ó✯✯❊❈❏❀❀❆❏ ❆✯❏❂❏�
❀❏❀è❏✱ ❅❁✯▼è❅ÿ❋❆✯ñ ❄❆❉❃❆❀❊❅❆❋ñ❀❆❏ ❄❆❑❆❋❆❈ñ❏☎
❅❁❇❈è❈❁❋❁✯ñ è❀ô❆❅❂❁öè❆❀❀❁ÿ ✯è✯❊❏❂❁✱ ❈❀❏❉❅ÿ❋❁✯ñ
❃❅ó❄❀❆❂❁✯▼❊❁á❀❁ÿ ✯❏❋❏❃öèÿ✱ ❏àå á❆❋❏❏ ❈❆❇❅❆✯❋❆
❈❀è❂❁❀è❏ ❃ ❄❅❆❈❏❅❃❏ á▲❃❆❈ ❄❆ ❄❆❊❆❂✯❊❈ó✱ ❄❆✯❊❆�
ÿ❀❀❆ ó❋ó÷▼❁❋❁✯ñ ❂❏❊❆❉❆❋❆❑èÿ ❆ö❏❀❃è ❄❋❏❂❏❀❀❆é
ö❏❀❀❆✯❊è æè❈❆❊❀▲õ✱ ❄❅❁❃❊è÷❏✯❃❆❏ ❄❅è❂❏❀❏❀è❏ ❈
❅❁❇❈❏❉❏❀èè ❀❁õ❆❉è❋è ❀❆❈▲❏ áè❆❊❏õ❀❆❋❆❑è÷❏✯❃è❏ è
❂❆❋❏❃ó❋ÿ❅❀❆✲❑❏❀❏❊è÷❏✯❃è❏ ❂❏❊❆❉▲ ●✯❂✰ Ï❅è❋❆æ❏�
❀èÿ ✻☎ ✽✮✳ ➶✯å ý❊❆ ❈❆❄❋❆à❁❋❆✯ñ ❈ æè❇❀ñ ❀❁ ô❆❀❏
❄❆✯❊❆ÿ❀❀❆ ó❋ó÷▼❁þàèõ✯ÿ ó✯❋❆❈èé ❈▲❅❁àè❈❁❀èÿ
❂❆❋❆❉❀ÿ❃❁✱ ✯❆❉❏❅æ❁❀èÿ è ❃❆❅❂❋❏❀èÿ æè❈❆❊❀▲õ✰
Ï❆ý❊❆❂ó✱ ❉❁æ❏ ❄❆✯❋❏ ✯❊❁áè❋è❇❁öèè ❄❆❑❆❋❆❈ñÿ ❀❁
ó❅❆❈❀❏ ✾ ❂❋❀✳ ❑❆❋❆❈☎ ❉è❀❁❂è❃❁ ❊❏❂❄❆❈ ❄❅è❅❆✯❊❁
✯❅❏❉❀❏❑❆❉❆❈❆é ❄❅❆❉ó❃❊è❈❀❆✯❊è ❃❆❅❆❈ ●❅è✯✰ ✺➪■
è❂❏❋❁ ✯❋❁áóþ ❃❆❋❏á❋❏❂❆✯❊ñ ✯ ❀❏á❆❋ñ▼❆é ❊❏❀❉❏❀�
öè❏é ❃ ❄❆❀èæ❏❀èþ✰

✸✆✸✆ ✝ð✞è✟✠✞ä✡ò✠✞ ì✞ë✞ê☛

➹❅❁ôè❃è ❉è❀❁❂è❃è ❄❅❆è❇❈❆❉✯❊❈❁ ❂❆❋❆❃❁ ❈ ★❆✯�
✯èè è ÑØ❍ ❇❁ ❄❏❅è❆❉ ✯ ✁✂☞✄ ❄❆ ✌✄✁✌ ❑❑✰ ❉❁❀▲ ❀❁
❅è✯✰ ✴❍✰ Ò❁❃æ❏ ❄❅❏❉✯❊❁❈❋❏❀▲ ✯❑❋❁æ❏❀❀▲❏ ❈❅❏❂❏❀�

❀▲❏ ❅ÿ❉▲✱ ❄❆❋ó÷❏❀❀▲❏ ❙✍❆✲❂❏❊❆❉❆❂✰ ★è✯✰ ✴➪ è❋�
❋þ✯❊❅è❅ó❏❊ ❉è❀❁❂è❃ó ❆❊❀❆✯è❊❏❋ñ❀▲õ ❏æ❏❑❆❉❀▲õ
❊❏❂❄❆❈ ❄❆❈▲▼❏❀èÿ✴✯❆❃❅❁à❏❀èÿ ❄❅❆è❇❈❆❉✯❊❈❁ ❂❆�
❋❆❃❁ ❈ ❆á❏èõ ✯❊❅❁❀❁õ✰

➶ ❊❏÷❏❀è❏ ❄❏❅❈▲õ ✹✵ ❋❏❊ ❄❅è ❆❊❀❆✯è❊❏❋ñ❀❆ ✯❊❁�
áè❋ñ❀❆❂ ✯❅❏❉❀❏❑❆❉❆❈❆❂ ó❉❆❏ è ó❈❏❋è÷❏❀èè ÷è✯�
❋❏❀❀❆✯❊è ❃❆❅❆❈ ❄❅❆è❇❈❆❉✯❊❈❆ ❂❆❋❆❃❁ ❈ ✯❊❅❁❀❏ ❅❆✯�
❋❆ è ❃ ✶✾✾✵ ❑✰ ❉❆✯❊è❑❋❆ ❂❁❃✯è❂ó❂❁ ➊ ✺✴ ❂❋❀ ❊ ❂❆�
❋❆❃❁ ●❅è✯✰ ✴❍■✰ ❰❉❀❁❃❆ ❊❏❂❄▲ ❄❅è❅❆✯❊❁ á▲❋è ❀❏�
ó✯❊❆é÷è❈▲❂è ✯ ❊❏❀❉❏❀öè❏é ❃ ❄❆❀èæ❏❀èþ ●❅è✯✰ ✴➪■✰
➠Ï❏❅❏✯❊❅❆é❃❁➺ ✶✾✎✵✲õ✱ ➠❅❏ô❆❅❂▲➺ ✶✾✾✵✲õ è ✯❋❁á❁ÿ
❑❆✯ó❉❁❅✯❊❈❏❀❀❁ÿ ❄❆❉❉❏❅æ❃❁ ❄❅è❈❏❋è ❃ ❑❋óá❆❃❆❂ó
✯❊❅ó❃❊ó❅❀❆❂ó ❃❅è❇è✯ó ❁❑❅❁❅❀❆é ý❃❆❀❆❂è❃è ★❆✯✯èè
●✯❂✰ Ï❅è❋❆æ❏❀èÿ ✹✱ ✺✱ ✴■✰ Ï❅❆è❇❈❆❉✯❊❈❆ ❂❆❋❆❃❁
❆á❅ó▼è❋❆✯ñ ❉❆ ó❅❆❈❀ÿ ✯❏❅❏❉è❀▲ ✶✾✺✵✲õ ❑❆❉❆❈✱ ❀❁
❃❆❊❆❅❆❂ è ó❉❏❅æè❈❁❋❆✯ñ ❈ ❊❏÷❏❀è❏ ❄❆✯❋❏❉❀èõ
❉❈óõ ❉❏✯ÿ❊è❋❏❊èé ●❆❃❆❋❆ ✏✷ ❂❋❀ ❊■✰

➶ ÑØ❍✱ ❀❏✯❂❆❊❅ÿ ❀❁ ✯è❋ñ❀❆❏ ✯❆❃❅❁à❏❀è❏ ÷è✯�
❋❏❀❀❆✯❊è ❃❆❅❆❈ ❈ ❄❏❅❈▲❏ ❉❈❁❉ö❁❊ñ ❋❏❊ ●❅è✯✰ ✹❍■✱
✯❅❏❉❀❏❑❆❉❆❈❆❏ ❄❅❆è❇❈❆❉✯❊❈❆ ❂❆❋❆❃❁ ❉❆ ✯❏❅❏❉è❀▲
✁✂✼✄✲õ ❑❆❉❆❈ á▲❋❆ ❀❁ ó❅❆❈❀❏ ✺✺ ❂❋❀ ❊✰ ✃❆ ❈❊❆❅❆é
❄❆❋❆❈è❀❏ ✶✾✑✵✲õ ❑❆❉❆❈ ✯❆❃❅❁à❏❀è❏ ❄❆❑❆❋❆❈ñÿ ❃❆�
❅❆❈ ❄❅❁❃❊è÷❏✯❃è ❄❅❏❃❅❁❊è❋❆✯ñ✰ ➶ ❅❏❇ó❋ñ❊❁❊❏✱ ❄❅è
❏æ❏❑❆❉❀❆❂ ❅❆✯❊❏ ❄❅❆❉ó❃❊è❈❀❆✯❊è æè❈❆❊❀▲õ ●❅è✯✰
✺❍■✱ ❄❅❆è❇❈❆❉✯❊❈❆ ❂❆❋❆❃❁ ✯❊❁❋❆ ❄❆÷❊è ❋è❀❏é❀❆
●❅è✯✰ ✴❍■ ✯❊❁áè❋ñ❀❆ ●❅è✯✰ ✴➪■ ❈❆❇❅❁✯❊❁❊ñ✰ ➶ ❄❆✯❋❏❉�
❀è❏ ✶✵ ❋❏❊ ❆❀❆ ✯❆✯❊❁❈❋ÿ❋❆ ❈ ✯❅❏❉❀❏❂ ✎✺✱✺ ❂❋❀ ❊ ❈
❑❆❉✰



⑧✒➁➃➁✓✒➑ ✥ ✔✕➃✩✔✪➁✫ ✬➁✭➑✖✔✧✥✕ ✗✘✙✚ ✙✛✜✢✣

✤✦

★✯✰✯ ➘✿❀❁❂✿❃❁ ✿❀❄❅❃❇❈â

❉û❊❋ ●❍■■❏❋❑❍▲û î❑▲î■❋❑▼❊ü▲û▼ ◆▼❊❋❏❋▲û❖ Pí◗
❘❚❯❱❲❖ ❳❍●❍❨❑▼●❋ç❩❬❭❋▼ ■îî❑▲îø▼▲❋ÿ ç▲❍❏▼▲❋é

❩●î◆▲▼é ●î■■❋é■❨❋❳ ❋■❑î●❋❏▼■❨❋❳ ●ÿäî◆ ✭
✯
❘❯② ✮ ❨

❑❍❨î◆ûâ ÑØ➚ �
✁
✂❙✄ ☎✿

✪✶✵✵✆✝✴✝✞✟ ✠
t✡☛

✠
t☞✡t ➫❂ ❀

✌❁✍✎✎✏ ❩❨❍çû◆❍▼❑ ▲❍ î❑■❑❍◆❍▲❋▼❖ ✌ ✑ ✍✎✎✒ ✲ ▲❍
●❍◆▼▲■❑◆î ❋ ✌❃✍✎✎✏ ✲ ▲❍ ï●▼◆ûø▼▲❋▼ ●î■■❋é■❨❋❳
ïî❨❍ç❍❑▼❊▼é ▲❍ä ❍â▼●❋❨❍▲■❨❋â❋✳

➘❋▲❍â❋❨❍ ❋▲ä▼❨■î◆ ï●▼ä■❑❍◆❊▼▲❍ ▲❍ ●❋■✳ ✼✳

➶▲❍❏❍❊▼ ✍✾✺✎✲❳ ïîãî❊î◆ü▼ ❨î●î◆ ◆ Ðî■■❋❋ áû❊î❖
✓ðèìåðíî✱ íà ✦ ìåíü✔å✱ ÷åì ✕ ✖✗✘✙ ❮î óæå ê

íà÷à✚ó ✛✜✻✢✲õ ✣î✤î✕ ÷èñ✚åííîñ✥ü êîðî✕ ✕ ✤✕óõ

ñ✥ðàíàõ ñðà✕íÿ✚àñü✙ ➶ ✥å÷åíèå ✓îñ✚å✤óþ�èõ ✷✢
✚å✥ á✁✚î ✤îñ✥è✣íó✥î ✷✲êðà✥íîå ✓ðå✕✁✔åíèå ðîñ✲
ñèéñêî✣î ✤îéíî✣î ñ✥à✤à íà✤ ✥àêî✕✁ì ✕ ✖✗✘✙ Ý✥î
✓ðå✕✁✔åíèå ó✤åðæè✕à✚îñü ✕ ✥å÷åíèå ✓ðèá✚èçè✲
✥å✚üíî ✛✺ ✚å✥✙ ❰✤íàêî ñ ➠✓åðåñ✥ðîéêîé➺ è ýêîíî✲
ìè÷åñêèìè ➠ðååîðìàìè➺ ✛✜✜✢✲õ ✣î✤î✕ ý✥î ✓ðå✕îñ✲
õî✤ñ✥✕î á✁✚î ó✥åðÿíî✱ è ì✁ ✕íî✕ü✱ ÷åðåç ✓î✚✕åêà✱

➠✤î✣íà✚è➺ ✘ìåðèêó ✭è ✤àæå íåìíî✣î ✓åðå✣íà✚è✮✙

Ðèñ✙ ✼✙ ➘èíàìèêà ñîî✥íî✔åíèÿ ✓îêàçà✥å✚åé ✓î

ìî✚î÷íîìó ñêî✥î✕î✤ñ✥✕ó ✕ Ðîññèè ê ✓îêàçà✥å✚ÿì ✕ ✖✗✘✱ ✪

✂◆ ➊ ï✄ã✄ë✄âü☎ ê✄ð✄â✱ ❨ ➊ óä✄✆✱ ❚▼ ➊ ïð✄è✝â✄ä✞òâ✄ ì✄ë✄êà✟

➶íà÷à✚å ✛✜✺✢✲õ ✓ðî✤óê✥è✕íîñ✥ü êîðî✕ ✕ Ðîññèè
á✁✚à íà ✸✻✪ íèæå✱ ÷åì ✕ ✖✗✘✙ ✖ ✛✜✻✵✲õ ✤î ñåðå✲
✤èí✁ ✛✜✜✢✲õ ✣î✤î✕ ý✥î î✥ñ✥à✕àíèå ✥î✚üêî ✕îçðàñ✥à✲
✚î✙ ➮ ✚è✔ü ñ êîíöà ✛✜✜✢✲õ ✣î✤î✕ ðàçð✁✕ ✕ ✓ðî✤óê✲
✥è✕íîñ✥è êîðî✕ ñ✥à✚ ✓îíåìíî✣ó ñîêðà�à✥üñÿ✙ ➮ ✕ñ✠
æå ê ✷✢✛✢✲ì ✣î✤àì ðàçð✁✕ á✁✚ íà ✷✺ ✓ðîöåí✥í✁õ

✓óíê✥î✕ áî✚ü✔å èñõî✤íî✣î ✲ ✻✶✒ �✶✵✵✲✡✾☎✳
➶ íà÷à✚å èññ✚å✤óåìî✣î èñ✥îðè÷åñêî✣î ✓åðèî✤à

ìåæ✤ó Ðîññèåé è ✖✗✘ ñàì✁é áî✚ü✔îé ðàçð✁✕ á✁✚

✓î ✓ðîèç✕î✤ñ✥✕ó ìî✚îêà ☛ ✺✻✪✙ ➶ñ✚å✤ñ✥✕èå á✁ñ✥✲
ðî✣î íàðà�è✕àíèÿ ✓î✣î✚î✕üÿ êîðî✕✱ êî ✕✥îðîé ✓î✲
✚î✕èíå ✛✜✼✢✲õ ✣î✤î✕ ðàçð✁✕ ñîêðà✥è✚ñÿ ✤î ✛✢✪ è ñ

íåáî✚ü✔èì ó✕å✚è÷åíèåì ✭✤î ✷✢✪✮ ó✤åðæè✕à✚ñÿ ✕

✥å÷åíèå✱ ✓ðèìåðíî✱ ✷✢ ✚å✥✙ ➠❐èáåðà✚èçàöèÿ➺ ýêî✲
íîìèêè ✕ ✶✾✾✵✲õ íå✣à✥è✕íî î✥ðàçè✚àñü íà ✓ðîèç✲
✕î✤ñ✥✕å ìî✚îêà☞ ðàçð✁✕ ìåæ✤ó Ðîññèåé è ✖✗✘

ó✕å✚è÷è✚ñÿ✌ î✥íîñè✥å✚üíî ✛✜✽✢✲õ ✣î✤î✕✌ íà ✹✷ ✓ðî✲
öåí✥í✁õ ✓óíê✥à è ñîñ✥à✕è✚ ✻✛✪✙ ✖✚å✤óå✥ î✥ìå✥è✥ü

õîðî✔óþ ñèíõðîííîñ✥ü ✤èíàìèêè èí✤åêñî✕ ✓î

✓î✣î✚î✕üþ è ✓ðîèç✕î✤ñ✥✕ó ìî✚îêà ✭ðèñ✙ ✼✮✳ Òàêàÿ
ñèíõðîííîñ✥ü ìîæå✥ ñ✕è✤å✥å✚üñ✥✕î✕à✥ü î á✍✚ü✔åé
çà✕èñèìîñ✥è ✓ðîèç✕î✤ñ✥✕à ìî✚îêà ✕ Ðîññèè î✥ ðàç✲
ìåðà ✤îéíî✣î ñ✥à✤à✱ ÷åì î✥ ✓ðî✤óê✥è✕íîñ✥è êîðî✕✙

✎✯ ✃✏✑✒✓✑✒❒✏Ñ✔Ü Ó✕✏✖❮✒➱
✗Ñ✔✏✕✗×✒Ñ✃✗Õ ✕ß➘✏✖

✎✘✙✘ ✕❅❄✚❃✛✿✜ â❁✢✿❁❀❇û

✣àê î✥ìå÷à✚îñü ✕ ìå✥î✤èêå✱ ✤✚ÿ ý✚èìèíàöèè
❱✤✥÷✦✧í❲õ êî✚åáàíèé óðî✕íåé èñ✥îðè÷åñêèõ ðÿ✤î✕

èñ✓î✚üçî✕à✚ñÿ ❙★❆✲ìå✥î✤✙ ❰öåíêè ðå✤óêöèè ✕à✲
ðèàíñ ✓îñ✚å ñ✣✚àæè✕àíèÿ ✓ðå✤ñ✥à✕✚åí✁ ✕ ✕åðõíåé
✦ ÷àñ✥è ✥àá✚✙ ✶✳

➶ íàèáî✚ü✔åé ñ✥å✓åíè ✓ðîöå✤óðà ñ✣✚àæè✕àíèÿ

✓î✕✚èÿ✚à íà ✕àðèàíñ✁ ðîññèéñêèõ èñ✥îðè÷åñêèõ

ðÿ✤î✕ ✓î ✓ðî✤óê✥è✕íîñ✥è êîðî✕✱ êî✥îð✁å ðå✤óöè✲
ðî✕à✚èñü íà ✷✹✲✸✷✪✙ Ïî ✓ðîèç✕î✤ñ✥✕ó ìî✚îêà ðå✲
✤óêöèÿ ñîñ✥à✕è✚à ✛✸✲✷✺✪✩ íà ✼✲✛✸✪ ðå✤óöèðî✕à✲
✚èñü ✕àðèàíñ✁ èñ✥îðè÷åñêèõ ðÿ✤î✕ ✓î ✓î✣î✚î✕üþ
êîðî✕✙ ✖✚å✤óå✥ î✥ìå✥è✥ü áî✚åå ✕✁ñîêóþ ðå✤óêöèþ
✕àðèàíñ èñ✥îðè÷åñêèõ ðÿ✤î✕ ✓î ✣èðî✕ñêîé îá✚àñ✥è
✭íà ✛✸✲✸✷✪✮✙ ✖✣✚àæè✕àíèå ✤èíàìèêè ✓î✣î✚î✕üÿ

êîðî✕ è ✓ðîèç✕î✤ñ✥✕à ìî✚îêà ✕ ✖✗✘ ✓ðè✕å✚î ê

ðå✤óêöèè ✕àðèàíñ íà ✛✹✲✛✻✪ ✭íåñêî✚üêî ñè✚üíåå✱

÷åì ✓î àíà✚î✣è÷í✁ì ðÿ✤àì Ðîññèè✮✙ Ïðî✤óê✥è✕íàÿ

✕àðèàíñà ðå✤óöèðî✕à✚àñü íà ✛✛✱✽✪✱ ✕ ✥î ✕ðåìÿ êàê

✓î àíà✚î✣è÷íîìó ðîññèéñêîìó ðÿ✤ó ☛ íà ✷✻✱✼✪✙

✰✯✫✯ ✃❈✬✯✯✿✛✿❅❀✰ â❁✢✿❁✛✿✿

➶ ✴❙❆ ñðå✤íèé óðî✕åíü ✕ðåìåííî✣î ðÿ✤à íàç✁✲
✕àþ✥ ñðå✤íåé õðîíî✚î✣è÷åñêîé✙ ✿ðî✕íè ðÿ✤à î✥✲
ê✚îíÿþ✥ñÿ î✥ õðîíî✚î✣è÷åñêîé ñðå✤íåé✱ ÷åì ✓ðî✲
ÿ✕✚ÿþ✥ ñ✕îéñ✥✕î êî✚åá✚åìîñ✥è ✭èçìåí÷è✕îñ✥è✮✙
❰✤èí èç ñ✥à✥èñ✥è÷åñêèõ ✓îêàçà✥å✚åé✱ èçìåðÿþ�èõ

ñ✥å✓åíü êî✚åá✚åìîñ✥è✱ åñ✥ü êîýååèöèåí✥ ✕àðèàöèè
✭➪îÿðñêèé✱ ✛✜✼✼✮✱ àíà✚î✣ êîýååèöèåí✥à èçìåí÷è✲
✕îñ✥è ✭❈❱ ❂ ñè✣ìà❀ñðå✤íåå✮ ✤✚ÿ ✓ðîñ✥ðàíñ✥✕åíí✁õ
✤àíí✁õ✙ ✣îýååèöèåí✥ ✕àðèàöèè✱ êàê î✥íîñè✥å✚ü✲
í✁é ✓îêàçà✥å✚ü✱ á✁✚ èñ✓î✚üçî✕àí íàìè ✤✚ÿ ñðà✕✲
íåíèÿ êî✚åá✚åìîñ✥è óðî✕íåé ✕ ðàçí✁õ ✓î ✓îêàçà✲
✥å✚ÿì è îá❁åê✥àì èñ✥îðè÷åñêèõ ðÿ✤àõ ✭ñðå✤íÿÿ ✦

÷àñ✥ü ✥àá✚✙ ✛✮✙
Ïî ðå✣èîíà✚üí✁ì èñ✥îðè÷åñêèì ðÿ✤àì êîýå✲

åèöèåí✥✁ ✕àðèàöèè á✁✚è ✕ ñðå✤íåì ✕✁✔å ✭✸✢✪ ñ

✕àðèàöèåé ✷✹✲✸✸✪✮✱ ÷åì ✓î ðîññèéñêèì ðÿ✤àì ✭✷✸✪
ñ ✕àðèàöèåé ✷✷✲✷✺✪✮✙ ❃àêñèìà✚üíàÿ êî✚åá✚åìîñ✥ü
✓î✣î✚î✕üÿ êîðî✕ á✁✚à ✕ ❃îñêî✕ñêîé îá✚àñ✥è ☛
✸✹✪✱ ✓ðî✤óê✥è✕íîñ✥è êîðî✕ ☛ ✕ ✣èðî✕ñêîé îá✚àñ✥è
☛ ✸✺✪✙ Ïî ✓ðîèç✕î✤ñ✥✕ó ìî✚îêà ✕ ❐åíèí✣ðà✤ñêîé è

❄❅ä☎ê✞ ❇ ã✄ä❉ ❅à❊àë✄
❋●❍■❏❑ ❋●▲■❏☎ ê✄❅☎❖

P■❋■❏❑
◗❘❘❯❲❳❲❩❬❲ ❭❪❫❭ ➫❴ ❵▲ P■P ❋■■

❛❜❜❝❞❡❞❢❣❞ ❤✐❥❤ ❦❧ ❵♠ ♠■ ♥●

♦♣♣qrstrs✉✈rs ✇①②✇ ③④ ♠♠ ▲❋ ♥●



⑧⑤➁➃➁⑥⑤➑ ⑦ ⑨⑩➃❶⑨❷➁❸ ❹➁❺➑❻⑨❼⑦⑩ ❽❾❿➀ ❿➂➄➅➆

➇➈

➉➋ñ➌➋➍ñ➌➋➎ ➋➏➐➒ñ➓ÿõ ➌➋ýôôèöèå�➓û ➍➒ðè➒öèè
➏û➐è ➋➌➋➐➋ ✸✵✪✁ ➍ ✃èð➋➍ñ➌➋➎ ➋➏➐➒ñ➓è ➊ ✷✹✪✂ ➶

ð➒ñññ➒➓ðè➍➒åñû➎ èñ➓➋ðè÷åñ➌è➎ ïåðè➋ä ➍ ÑØ➚

➌➋ýôôèöèå�➓û ➍➒ðè➒öèè ï➋ã➋➐➋➍âÿ è ïð➋äó➌➓è➍✲
�➋ñ➓è ➌➋ð➋➍ ➏û➐è✁ ñ➋➋➓➍å➓ñ➓➍å��➋✁ ✸✶ è ✸✼✪ ✭➍û✲

øå✁ ÷åñ ➍ Ð➋ññèè✮✂ ➶ ä➍➒ ð➒à➒ �èæå✁ ✶✻✪✁ ➏û➐ ➌➋✲
ýôôèöèå�➓ ➍➒ðè➒öèè ï➋ åæåã➋ä�➋ñó ïð➋èà➍➋äñ➓➍ó
ñ➋➐➋➌➒✂ Ý➓➋ ñ➒ñû➎ �èà➌è➎ ➌➋ýôôèöèå�➓ èà ➍ñåõ
ð➒ññ÷è➓➒��ûõ✂

Ò✄áë☎✆✄ ✝✳ ✞✟✠✡ê☛☞ÿ â�ð☞�í✁ ï✂✁ë✟ ✁ãë�æ☞â�í☞ÿ ðÿ✠✂â✱ ê✂ýôô☞☛☞✟íèû â�ð☞�☛☞☞ ✡ð✂âí✟✄

☞ ï✂ê�ç�è✟ë☞ ☞✁è✂ð☞☎✟✁ê✂✄ â✂ë�è☞ëüí✂✁è☞

Ï✆êà✝àò✞✟✠ ❑❖ ❐❰ ❒❰ ÐÔ Ñ✡➚ ☛☞ì☞✌✍

✪ ✎åäó✏✑✒✒ ✓✔✎✒✔✕ñ✖

◆ ✶✸✗✵ ✻✗✼ ✽✗✽ ✶✵✗✵ ✶✸✗✼ ✘✙✚✲✛✜✙✚

❨ ✸✷✗✸ ✷✸✗✻ ✷✺✗✵ ✷✻✗✼ ✶✶✗✽ ✛✛✙✢✲✜✣✙✜

❚▼ ✷✹✗✼ ✶✹✗✹ ✶✸✗✾ ✶✷✗✻ ✶✺✗✼ ✛✣✙✘✲✣✤✙✥

☛☞ì☞✌✍ ✛✜✙✦✲✜✣✙✜ ✘✙✚✲✣✜✙✘ ✢✙✢✲✣✥✙✦ ✛✦✙✦✲✣✘✙✚ ✛✛✙✢✲✛✥✙✚ ✘✙✚✲✜✣✙✜

✃î✧★★✒✑✒å✕✩ ✓✔✎✒✔✑✒✒✫ ✬

◆ ✷✼✗✺ ✸✷✗✼ ✸✸✗✻ ✷✹✗✽ ✸✶✗✵ ✣✤✙✢✲✜✜✙✘

❨ ✸✹✗✾ ✸✷✗✻ ✷✼✗✷ ✷✶✗✾ ✸✼✗✸ ✣✛✙✭✲✜✚✙✜

❚▼ ✷✹✗✸ ✷✾✗✾ ✸✵✗✽ ✷✷✗✺ ✶✻✗✷ ✛✘✙✣✲✜✦✙✢

☛☞ì☞✌✍ ✣✤✙✜✲✜✤✙✭ ✣✭✙✭✲✜✣✙✚ ✣✚✙✣✲✜✜✙✘ ✣✛✙✭✲✣✤✙✢ ✛✘✙✣✲✜✚✙✜ ✛✘✙✣✲✜✚✙✜

➮ñ✩î✎✒✮åñ✏✔ÿ ✓îë✔✩✒ëü✕îñ✩ü✱ ✪

◆ ✸✗✺ ✹✗✵ ✹✗✵ ✸✗✶ ✶✗✺ ✛✙✥✲✤✙✦

❨ ✺✗✺ ✺✗✶ ✹✗✽ ✷✗✺ ✵✗✼ ✦✙✚✲✥✙✥

❚▼ ✼✗✵ ✺✗✺ ✺✗✻ ✸✗✽ ✶✗✵ ✛✙✦✲✚✙✦

☛☞ì☞✌✍ ✜✙✥✲✚✙✦ ✤✙✦✲✥✙✥ ✤✙✦✲✥✙✘ ✣✙✥✲✜✙✢ ✦✙✚✲✛✙✥ ✦✙✚✲✚✙✦

Ïðèñå÷➒�èå✂ ➬äåñâ è ä➒➐åå ✃❰✁ ❐❰✁ ➉❰ ➊ ñ➋➋➓➍å➓ñ➓➍å��➋✁ ✃èð➋➍ñ➌➒ÿ✁ ❐å�è�ãð➒äñ➌➒ÿ è➉➋ñ➌➋➍✲
ñ➌➒ÿ ➋➏➐➒ñ➓è❀ ◆ ➊ ï➋ã➋➐➋➍âå ➌➋ð➋➍✁ ❨ ➊ ñðåä�è➎ óä➋➎� ❚▼ ➊ ïð➋èà➍➋äñ➓➍➋ ñ➋➐➋➌➒✳

✹✁✸✁ ➮ñòîð✂✄☎ñ✆àÿ âîëàò✂ëü�îñòü

➘➐ÿ õ➒ð➒➌➓åðèñ➓è➌è ñ➓åïå�è óñò✁é÷☎✂✁ñò☎ ð➒à✲
➍è➓èÿ ñ➋➐➋÷�➋ã➋ ñ➌➋➓➋➍➋äñ➓➍➒ �➒ñè ➏û➐ ïðè➍➐å÷➳�
ï➋➌➒à➒➓å➐â✁ ➌➋➓➋ðû➎ �➒ ôè�➒�ñ➋➍ûõ ðû�➌➒õ �➒àû✲
➍➒✄➓ ➠èñ➓➋ðè÷åñ➌➋➎ ➍➋➐➒➓è➐â�➋ñ➓â✄➺ ✭❤✐st☎r✐✆✝✞

✈☎✞✝t✐✞✐t②� ❍✟✮✳ ➶✁ë✄ò☎ë✠✡✁ñò✠ ✲ ý➓➋ ñåð➒ ð➒àñ➒õ➒
➌➋➐å➏➒�è➎ óð➋➍�å➎ ➍ðåñå��➋ã➋ ðÿä➒ ➋➓�➋ñè➓å➐â�➋
�å➌➋➓➋ð➋➎ ñðåä�å➎ ➍å➐è÷è�û✳ ➮ñò✁ð☎÷åñê✄ÿ ✂✁ë✄✲

ò☎ë✠✡✁ñò✠ ✲ ý➓➋ ➍å➐è÷è�➒✁ ð➒➍�➒ÿ ñ➓➒�ä➒ð➓�➋ñó
➋➓➌➐➋�å�è✄ ï➋➌➒à➒➓å➐ÿ à➒ ➋ïðåäå➐➳��û➎ ïð➋ñåæó✲
➓➋➌ ➍ðåñå�è✁ ð➒ññ÷è➓➒��➋ñó �➒ ➋ñ�➋➍å èñ➓➋ðè÷å✲
ñ➌èõ ä➒��ûõ✂ Ïðè ð➒ñ÷➳➓å ❍� èñï➋➐âàó✄➓ �å ñ➒ñè
à�➒÷å�èÿ óð➋➍�å➎✁ ➒ èõ ➋➓�➋ñè➓å➐â�ûå èàñå�å�èÿ

✭ ✶✐✐✐ ②✴②① ✁❂ ✮✳ ➶ ý➓➋ñ ñ➐ó÷➒å ✭✶✮ ä➋ñ➓èã➒å➓ñÿ

➏✦ëü✂✄ÿ ñð✄àíèìîñ�ü ð✄✁ëè÷íûõ ðÿäîà è ✭✷✮ äëÿ

✐① ñðåäíåå è à✄ðè✄íñ✄ à âîëü✂å✂ ñ�åïåíè ÿàëÿþ�ñÿ

ñ�✄✄èîí✄ðíûìè ✭âå✁ ñèñ�åì✄�è÷åñêî✂ ñîñ�✄àëÿþ✲

ùå✂✮✱ ÷åì ñðåäíåå è à✄ðè✄íñ✄ ☎② ✭ïî êð✄✂íå✂ ìåðå✱

�✄ê ïðèíÿ�î ñ÷è�✄�ü✮✳ Ïåðåä ð✄ñ÷➳�îì ❍✆ ✁í✄÷åíèÿ

✐① ëîã✄ðèôìèðóþ� ✭ ✝✝ ✞❧♥③ ❂ ✮� �îãä✄ ✟⑧✠❱✡ ✳

×åì ìåíü✂å àåëè÷èí✄ ❍✆✱ �åì óñ�î✂÷èàåå✱ ñ�✄✲
âèëüíåå è✁ó÷✄åìû✂ ïðî✄åññ ✭è í✄îâîðî�✮✳

➶ íèæíå✂ ✧ ÷✄ñ�è �✄âë✳ ✶ ä✄íû î✄åíêè ❍✟ è✁ó✲
÷✄åìûõ èñ�îðè÷åñêèõ ðÿäîà☛ Ïðè ð✄ñ÷➳�å ❍✆ èñ✲

ïîëü✁îà✄ëè ñãë✄æåííûå ✁í✄÷åíèÿ óðîàíå✂ ✭
✯
t☞ ✮✳

➘èí✄ìèê✄ ïîãîëîàüÿ êîðîà ïî ðåãèîí✄ì âûë✄ âîëåå
óñ�î✂÷èàî✂✱ ÷åì ïî óäîþ✳ Ò✄ê ê✄ê ïðîè✁àîäñ�àî
ìîëîê✄ åñ�ü ôóíê✄èÿ ÷èñëåííîñ�è êîðîà è èõ ïðî✲
äóê�èàíîñ�è✱ �î íåñ�✄âèëüíîñ�ü äèí✄ìèêè ïðîè✁✲
àîäñ�à✄ ìîëîê✄ âûë✄ ïîàû✂åííî✂✱ îñîâåííî à ✃è✲
ðîàñêî✂ îâë✄ñ�è ✲ ✼✪✳ ➶ îâùåì✱ ð✄✁àè�èå ìîëî÷íî✲
ãî ñêî�îàîäñ�à✄ ïî ðåãèîí✄ì îæèä✄åìî âûëî ìåíåå
óñ�î✂÷èàûì✱ ÷åì à ✄åëîì ïî ñ�ð✄íå✳ ➶ìåñ�å ñ �åì✱
î✄åíêè ❍✟ ð✄✁àè�èÿ ìîëî÷íîãî ñêî�îàîäñ�à✄ ÑØ➚
âûëè í✄ óðîàíå ✵�✼✲✶�✺✪ ✭ïðè àûñîêèõ ✁í✄÷åíèÿõ
êîýôôè✄èåí�îà à✄ðè✄✄èè✮✱ �✳å✳ à ✌✲✸ ð✄✁✄ íèæå✱ ÷åì
à ÐÔ✳ Ò✄êèå íè✁êèå ✁í✄÷åíèÿ î✄åíîê èñ�îðè÷åñêî✂
àîë✄�èëüíîñ�è ÿàëÿþ�ñÿ ñàèäå�åëüñ�àîì óñ�î✂÷è✲
àîãî ð✄✁àè�èÿ ìîëî÷íîãî ñêî�îàîäñ�à✄ à ý�î✂
ñ�ð✄íå è ëó÷✂å✂ åãî ïðîãíî✁èðóåìîñ�è✳

✍✎ ✏✑ß➬❮❰✏✒Ü ➮✏✒❰✓➮✔✕✏✖➮Õ ✓ß✗❰✑

➮✁ ãð✄ôèêîà ðèñ✳ ✶✲✘ è ✹✲✻ ìîæíî àèäå�ü ñõî✲
æåñ�ü ïðî✄åññîà✱ êî�îðûå èìåëè ìåñ�î âû�ü à �ð➳õ
✄í✄ëè✁èðóåìûõ ðåãèîí✄õ è à ÐÔ✳ Ñ�✄�èñ�è÷åñêóþ
ñàÿ✁íîñ�ü èñ�îðè÷åñêèõ ðÿäîà î✄åíèà✄ëè êîýôôè✄è✲
åí�✄ìè êîððåëÿ✄èè Ïèðñîí✄✱ èñïîëü✁óÿ âó�ñ�ðýï✲
ìå�îä✳ Ðå✁óëü�✄�û ïðåäñ�✄àëåíû à �✄âë✳ ✌✳
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Ðå☎✆îí✝✞ ñòðàí✝
Ñ☎ëà✟åíí✝å ✠ðå✡åíí✝å ðÿä✝ Òå✡ï✝ ïð✆ðîñòàòñîêðàùåí✆ÿ

◆ ❨ ❚▼ ◆ ❨ ❚▼
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✃�✁ÐÔ ✵✞✾✽ ✵✞✾✽ ✵✞✾✹ ✵✞✽✾ ✵✞✻✽ ✵✞✼✽

❐�✁ÐÔ ✵✞✾✸ ✵✞✾✻ ✵✞✾✵ ✵✞✽✾ ✵✞✼✺ ✵✞✽✶

❒�✁ÐÔ ✵✞✾✼ ✵✞✾✽ ✵✞✾✼ ✵✞✽✻ ✵✞✽✼ ✵✞✽✺

ÐÔ✁Ñ✂➚
✯
✵✞✵✻ ✵✞✽✽

✯
✲✵✞✷✺ ✲✵✞✺✺

✯
✲✵✞✵✾

✯
✲✵✞✸✵

Ïðèìå✄à☎èå✳ ✆îýôôèöèå☎✝û ✞îððå✟ÿöèè è ñ✝à✝èñ✝è✄åñ✞àÿ ç☎à✄èìîñ✝� îöå☎î✞ áû✟è ðàññ✄è✝à☎û
áó✝ñ✝ðýï✲ìå✝îäîì ïî ✹✾✾✾ ðåï✟è✞àì✳ ✯ ✲ îöå☎✞à ñ✝à✝èñ✝è✄åñ✞è í✁ ç☎à✄èìàÿ✳

Ïî✟ó✄å☎☎ûå îöå☎✞è ✞îýôôèöèå☎✝îâ ✞îððå✟ÿ✂

öèè ✭✵✱✽✲✄✱☎ ïðè ✈❛❧✆❡♣ ❁✧❂✄✱✄✺✮ ñâèäå✝å✟�ñ✝âóþ✝ î

âûñî✞îé ñ✝åïå☎è ñè☎õðî☎☎îñ✝è äè☎àìè✞è ïî✞àçà✂
✝å✟åé ðàçâè✝èÿ ìî✟î✄☎îãî ñ✞î✝îâîäñ✝âà ✆èðîâ✂
ñ✞îé✱ ❐å☎è☎ãðàäñ✞îé è ❒îñ✞îâñ✞îé îá✟àñ✝åé ✭ïî
îä☎îìó ➠ñöå☎àðèþ➺✮✱ è ñ ✝à✞îâûì â ñ✝ðà☎å✳ ➘îñ✝à✂

✝î✄☎î âûñî✞îé ✭✄✱✼✲✵✱✾ ïðè ✈❛❧✆❡♣ ❁✧ ❂✄✱✄✺✮ áû✟à

ñè☎õðî☎☎îñ✝� ðàçâè✝èÿ âðåìå☎☎ûõ ðÿäîâ è ïî ✝åì✂
ïàì ïðèðîñ✝à✝ñ☎èæå☎èÿ ✄èñ✟å☎☎îñ✝è ✞îðîâ✱ èõ
ïðîäó✞✝èâ☎îñ✝è è ïðîèçâîäñ✝âà ìî✟î✞à✳ Òà✞àÿ
ñè☎õðî☎☎îñ✝� åñ✝� ñ✟åäñ✝âèå âîçäåéñ✝âèÿ ☎à ìî✂
✟î✄☎îå ñ✞î✝îâîäñ✝âî ðåãèî☎îâ îá✞èõ ý✞î☎îìè✄å✂
ñ✞èõ óñ✟îâèé✱ àãðàð☎îé ïî✟è✝è✞è ✭ï✟à☎îâàÿ ý✞î☎î✂
ìè✞à äî ✶☎☎✄✲õ✮ è ïðîèñõîäÿ✞èõ â ñ✝ðà☎å ñ✝ðó✞✂
✝óð☎ûõ èçìå☎å☎èé ✭ïîñ✟å ✶☎☎✄✲õ ãîäîâ✮✳

✆ óäèâ✟å☎èþ✱ âûñî✞àÿ ✞îððå✟ÿöèÿ áû✟à ïî✟ó✂
✄å☎à ìåæäó ñã✟àæå☎☎ûìè èñ✝îðè✄åñ✞èìè ðÿäàìè
ïî ïðîäó✞✝èâ☎îñ✝è ✞îðîâ â Ðîññèè è ÑØ➚ ✭✵✱✾

ïðè ✟✠✡☛☞✌ ❁✧❂✄✱✄✺✮✳ Ý✝î ìîæ☎î îáúÿñ☎è✝� ✟èø�

îä☎î☎àïðàâ✟å☎☎îñ✝�þ âå✞✝îðîâ ðàçâè✝èÿ ïðîäó✞✂
✝èâ☎îñ✝è â îáåèõ ñ✝ðà☎àõ ✭✝ðå☎äàìè✮✳ Ïðåäïî✟î✂
æå☎èå ïîä✝âåðæäàå✝ î✝ñó✝ñ✝âèå ñ✝à✝èñ✝è✄åñ✞è
ç☎à✄èìîé ñâÿçè ìåæäó ✝åìïàìè ïðèðî✂
ñ✝à✝ñ☎èæå☎èÿ ïðîäó✞✝èâ☎îñ✝è ✞îðîâ✳ ✆ðîìå ✝îãî✱

ïðè èñ✞✟þ✄å☎èè ✝ðå☎äîâ ✭ t
✍
tt ✎②② ✏✑ ✮ ✞îððå✟ÿ✂

öèÿ ìåæäó îñ✝à✝✞àìè ✭ ✒✓ ✮ îáîèõ èñ✝îðè✄åñ✞èõ

ðÿäîâ áû✟à ñ✝à✝èñ✝è✄åñ✞è ☎åç☎à✄èìîé ✭✲✵✱✔✽ ïðè

✟✠✡☛☞✌ ✕ ✵✱✔✻✖❃✧ ✕ ✵✱✵✗✮✳

❮å áû✟î óñ✝à☎îâ✟å☎î ñ✝à✝èñ✝è✄åñ✞è ç☎à✄èìîé
âçàèìîñâÿçè è ìåæäó âðåìå☎☎ûìè ðÿäàìè ïî ïðî✂
èçâîäñ✝âó ìî✟î✞à ✭✞îððå✟ÿöèè ✲✄✱✷✺ è ✲✵✱✸✵✱ ñ èñ✂
✞✟þ✄å☎èåì ✝ðå☎äîâ✿ ✲✵✱✔✽✮✳ ❰✝ñó✝ñ✝âîâà✟à ñâÿç✂
☎îñ✝� è ìåæäó ñã✟àæå☎☎ûìè ðÿäàìè ïî ✄èñ✟å☎☎î✂
ñ✝è ✞îðîâ ✭ïðè èñ✞✟þ✄å☎èè ✝ðå☎äîâ îöå☎✞à ✞îýô✂
ôèöèå☎✝à ✞îððå✟ÿöèè ñîñ✝àâè✟à ✲✵✱✵✔✮✳ ❮î ìåæäó
ðÿäàìè ïî ✝åìïó ïðèðîñ✝à✝ñ☎èæå☎èÿ ïîãî✟îâ�ÿ
✞îðîâ èìå✟à ìåñ✝î àñè☎õðî☎☎îñ✝� ✭✲✵✱✗✗ ïðè

✟✠✡☛☞✌ ✕ ✵✱✵✵✵✔❁✧ ✕ ✵✱✵✗✮✱ ñâèäå✝å✟�ñ✝âóþ✞àÿ î

ðàñõîæäå☎èè âçã✟ÿäîâ ☎à ïó✝è ïîâûøå☎èÿ ïðîèç✂
âîäñ✝âà ìî✟î✞à â Ðîññèè è ÑØ➚✳

✘✙ ✚✛✜➴➱✜Û➴ ✢✣➴✜✤Û

➮ñõîäÿ èç äè☎àìè✞è èñ✝îðè✄åñ✞èõ ðÿäîâ✱
ïðåäñ✝àâ✟å☎☎ûõ ☎à ðèñ✳ ✔✲✻✱ áû✟è âûäå✟å☎û ïå✂
ðèîäû ñ ✝î✄✞àìè ïåðå✟îìà✿ ïî ïîãî✟îâ�þ ✞îðîâ ✲
✶☎✥✄ ã✳✱ ïî ïðîäó✞✝èâ☎îñ✝è ✞îðîâ ✲ ✶☎☎✺ ã✳✱ ïî
ïðîèçâîäñ✝âó ìî✟î✞à ✲ ✶☎☎✄ ã✳ ✭ä✟ÿ ÑØ➚ ✲ ✔✾✖✵
ã✳✮✳ Ïðåäïî✟àãà✟îñ�✱ ✄✝î äî è ïîñ✟å ý✝èõ ➠✞î☎✂
✝ðî✟�☎ûõ ✝î✄å✞➺ èìå✟è ìåñ✝î áû✝� ☎å✞èå â☎åø☎èå
ôà✞✝îðû✱ îáóñ✟îâèâøèå èçìå☎å☎èÿ â ãå☎åðàöèè
óðîâ☎åé âðåìå☎☎ûõ ðÿäîâ✳

Ïî äà☎☎ûì ✞àæäîãî ïåðèîäà áû✟è ïðîâåäå☎û
ðåãðåññèî☎☎ûå à☎à✟èçû✱ ïî✟ó✄å☎û îöå☎✞è ✞îýô✂
ôèöèå☎✝îâ ðåãðåññèè ✭✞î✟è✄åñ✝âå☎☎àÿ îöå☎✞à ✟è✂
☎åé☎îãî ✝ðå☎äà✱ àäå✞âà✝☎àÿ ñðåä☎åìó ❇á✦★ë✩òí★✪
ì✫ ïðèðîñ✝ó✴ñ☎èæå☎èþ✮✱ ðàññ✄è✝à☎û ñðåä☎åãîäî✂
âûå ★òí★✦❈ò✁ëüí✬✁ ✝åìïû ïðèðîñ✝à✝ñ☎èæå☎èÿ✳
Ðåçó✟�✝à✝û ðåãðåññèî☎☎ûõ à☎à✟èçîâ îáîá✞å☎û â
✝àá✟✳ ✸✳

➶ ✰❀ð❄❅❆ ✰❀ð❇❈❉ áî✟åå áûñ✝ðûìè ✝åìïàìè
âîçðàñ✝à✟î ïîãî✟îâ�å ✞îðîâ â ❐å☎è☎ãðàäñ✞îé îá✟à✂
ñ✝è ➊ ☎à ❊✱✼❋ â ãîä✳ ➶ ✆èðîâñ✞îé îá✟àñ✝è ïðè ðàâ✂
☎îì àáñî✟þ✝☎îì ïðèðîñ✝å äîé☎îãî ñ✝àäà ✭●✱✺ ✝ûñ✳
ãî✟îâ â ãîä✮ ✝åìï ïðèðîñ✝à áû✟ â ✷✱❊ ðàçà ☎èæå
✭✶✱❍❋ â ãîä✮✳ ➶ ❒îñ✞îâñ✞îé îá✟àñ✝è ✄èñ✟å☎☎îñ✝�
✞îðîâ óâå✟è✄èâà✟àñ� ☎à ✷✱☎❋ â ãîä✱ õî✝ÿ àáñî✟þ✝✂
☎ûé ïðèðîñ✝ áû✟ â ✷ ðàçà âûøå✱ ✄åì â ❐å☎è☎ãðàä✂
ñ✞îé îá✟àñ✝è ✭✝✳✞✳ â ✆èðîâñ✞îé è ❒îñ✞îâñ✞îé îá✂
✟àñ✝ÿõ â ☎à✄à✟å èñ✝îðè✄åñ✞îãî ïåðèîäà ïîãî✟îâ�å
áû✟î â ✷✱✺ ðàçà áî✟�øå ✲ î✞î✟î ❊✄✄ ✝ûñ✳ ✞îðîâ✮✳

Ïðîäó✞✝èâ☎îñ✝� ✞îðîâ â ✞àæäîé îá✟àñ✝è ïîâû✂
øà✟àñ� ☎åç☎à✄è✝å✟�☎î ➊ ☎à ✷✄✲✷✺ ✞ã ìî✟î✞à â ãîä
✭ðàç✟è✄èÿ â ñðåä☎åãîäîâûõ àáñî✟þ✝☎ûõ ✝ðå☎äàõ
ìåæäó îá✟àñ✝ÿìè áû✟è ñ✝à✝èñ✝è✄åñ✞è ☎åç☎à✄èìû✂
ìè✮✳ Õî✝ÿ ☎àèáî✟åå âûñî✞èé ✝åìï ïðèðîñ✝à óäîÿ
áû✟ â ✆èðîâñ✞îé îá✟àñ✝è ➊ ❊✱✶❋ â ãîä ✭â ❐å☎è☎✂
ãðàäñ✞îé è ❒îñ✞îâñ✞îé îá✟àñ✝ÿõ î✞î✟î ✶❋ â ãîä✮✱
✄✝î ìîæ☎î îáúÿñ☎è✝� áî✟åå ☎èç✞èì ñðåä☎èì óäîåì
✞îðîâ â ☎à✄à✟å ïåðèîäà✳
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➘� ✶✾✾✵ ã✳ ✡✌☞✌ ✡✘☞✦ ✡✌☞✗ ✒✕✔✩ ✖✗☞☛

Ï�ñ✂✁ ✶✾✾✵ ã✳ ✖☛☞✑ ✖☛☞✦ ✖✏☞☛ ✙✥✔✩ ✡☛☞✎

Ïðèì✁÷àíè✁✫ ✬ ➊ ➠ò�÷êà ï✁ð✁✂�ìà➺ ✶✾✤✵ ã�ä✫ ➶ñ✁ à✝ñ�✂þòíò✁ �✆✁íêè ñòàòèñòè÷✁ñêè çíà÷èìò✁✳

❮✭✮✯✴✿❀ÿ íà í✭á✴ëüø✴✭ ï✴âûø✭íè✭ óä✴ÿ✱ ❀✴✮✿

ï✴ã✴ë✴âüÿ ê✴❀✴â áëàã✴ï❀èÿ✿í✴ ✴✿❀àçèë✮ÿ íà ï❀✴èç✲
â✴ä✮✿â✭ ✯✴ë✴êà✳ Ò✭✯ï ï❀è❀✴✮✿à áûë ✴✮✴á✭íí✴ çíà÷è✲
✿✭ëüíû✯ â ❐✭íèíã❀àä✮ê✴é ✴áëà✮✿è � ✽✁✹✪ â ã✴ä✳ ➶
✃è❀✴â✮ê✴é è ❒✴✮ê✴â✮ê✴é ✴áëà✮✿ÿõ ✴í áûë ✿àêæ✭ ä✴✲
✮✿à✿✴÷í✴ âû✮✴êè✯✿ ✮✴✴✿â✭✿✮✿â✭íí✴ ✻✱✻ è ✻✱✵✂ â ã✴ä✳

➘ëÿ ✄☎îðî✆î ✝✞ð✟î✠✡ õà❀àê✿✭❀í✴ ✮✴ê❀à☛✭íè✭
❀àç✯✭❀✴â ä✴éíûõ ✮✿àä✳ Ò✭✯ïû ✮íèæ✭íèÿ ï✴ã✴ë✴âüÿ
â ✿❀➳õ ✴áëà✮✿ÿõ áûëè✱ ï❀è✯✭❀í✴✱ ✴äèíàê✴âû✯è
✭✴ê✴ë✴ ✸✂ â ã✴ä☞✱ í✴ ï✴ àá✮✴ëþ✿í✴é â✭ëè÷èí✭ ➠ëè✲
äè❀✴âàëà➺ ❒✴✮ê✴â✮êàÿ ✴áëà✮✿ü ➊ ✮íèæ✭íè✭ íà ✶✼✁✺
✿û✮✳ ê✴❀✴â â ã✴ä✳ Ý✿✴ â ✌✱✍ ❀àçà á✴ëüø✭✱ ÷✭✯ â ✃è✲
❀✴â✮ê✴é ✴áëà✮✿è✱ è â ✷✱✸ ❀àçà á✴ëüø✭✱ ÷✭✯ â ❐✭íèí✲
ã❀àä✮ê✴é ✴áëà✮✿è✳ ➚á✮✴ëþ✿íûé ï❀è❀✴✮✿ ï❀✴äóê✲
✿èâí✴✮✿è ê✴❀✴â â ✃è❀✴â✮ê✴é ✴áëà✮✿è ✮✴✮✿àâëÿë
✶✽✽✱ â ❐✭íèíã❀àä✮ê✴é ➊ ✎✺✼✱ â ❒✴✮ê✴â✮ê✴é ➊ ✎✹✶ êã
✯✴ë✴êà â ã✴ä✏ Ñ✿à✿è✮✿è÷✭✮êè çíà÷è✯û✯ áûë✴ ✿✴ëü✲
ê✴ ❀àçëè÷è✭ ✯✭æäó ✿❀✭íäà✯è ✃è❀✴â✮ê✴é è ❐✭íèí✲

ã❀àä✮ê✴é ✴áëà✮✿✭é ✭�✻✾ êã✁ ✈❛❧✉❡♣ ❂ ✑✁✑✑✒ ï❀è

❇♦♥❢⑧ ❂ ✑✁✑✶✼✮✳ ❰äíàê✴ ✴✿í✴✮è✿✭ëüíû✭ ✿✭✯ïû ï❀è✲

❀✴✮✿à ✮❀✭äí✭ã✴ óä✴ÿ ê✴❀✴â â ✿❀➳õ ❀✭ãè✴íàõ áûëè
ï❀àê✿è÷✭✮êè ❀àâíû✯è ✭✽✁✒�✓✱✔✂ â ã✴ä☞✳ ✃ ✮✴æàë✭✲
íèþ✱ ä✴✮✿à✿✴÷í✴ âû✮✴êè✭ ✿✭✯ïû ❀✴✮✿à ✮❀✭äí✭ã✴
óä✴ÿ ê✴❀✴â í✭ ✮✯✴ãëè ê✴✯ï✭í✮è❀✴âà✿ü í✭ãà✿èâíû✭
ï✴✮ë✭ä✮✿âèÿ ✴✿ ä✭ï✴ïóëÿöèè✳ Ý✿✴ ✴✮✴á✭íí✴ ï❀✴✲
ÿâèë✴✮ü â ❒✴✮ê✴â✮ê✴é ✴áëà✮✿è✱ ãä✭ ✿✭✯ï ✮íèæ✭íèÿ
ï❀✴èçâ✴ä✮✿âà ✯✴ë✴êà áûë â ✷✱✕�✸ ❀àçà âûø✭✱ ÷✭✯ â
äâóõ ä❀óãèõ ❀✭ãè✴íàõ✳ ❰✿í✴✮è✿✭ëüíû✭ æ✭ ✿✭✯ïû â
✃è❀✴â✮ê✴é è ❒✴✮ê✴â✮ê✴é ✴áëà✮✿ÿõ áûëè✱ ï❀è✯✭❀✲

í✴✱ ❀àâíû✯è � íà ó❀✴âí✭ �✷✂ â ã✴ä❀ â ❐✭íèíã❀àä✲
✮ê✴é ✴áëà✮✿è ï❀✴èçâ✴ä✮✿â✴ ✯✴ë✴êà ✮✴ê❀à☛àë✴✮ü íà
✌✱✕✂ â ã✴ä✳ Ñë✭äó✭✿ ✴✿✯✭✿è✿ü✱ ÷✿✴ â✴ â✿✴❀✴✯ ï✭❀è✲
✴ä✭ â✴ â✮✭õ ❀✭ãè✴íàõ ✿✭✯ïû ✮✴ê❀à☛✭íèÿ ï✴ã✴ë✴âüÿ
áûëè â ✌✱✷ ❀àçà✱ à ï✴âûø✭íè✭ óä✴ÿ â ✌✱✍ ❀àçà âûø✭✱
÷✭✯ â ö✭ë✴✯ ï✴ ✮✿❀àí✭ ✖ï❀✴èçâ✴ä✮✿â✴ ✯✴ë✴êà ➊ íà
ó❀✴âí✭☞✳

➶ Ðîññ✟✟ â ö✭ë✴✯ â ï✭❀âûé ï✭❀è✴ä ÷è✮ë✴ ê✴❀✴â
✭æ✭ã✴äí✴ óâ✭ëè÷èâàë✴✮ü íà ✷✱✸✂✏ Ï❀✴äóê✿èâí✴✮✿ü
ê✴❀✴â â✴ç❀à✮✿àëà í✭çíà÷è✿✭ëüí✴ � íà ✌✓ êã ✯✴ë✴êà â
ã✴ä✳ ❮✴ çà ✮÷➳✿ ❀✴✮✿à ï✴ã✴ë✴âüÿ ï❀✴èçâ✴ä✮✿â✴ ✯✴✲
ë✴êà ✭æ✭ã✴äí✴ óâ✭ëè÷èâàë✴✮ü íà ✸✱✓✂✏

➶ ý✿✴ æ✭ â❀✭✯ÿ â ÑØ➚ ï✴ã✴ë✴âü✭ ê✴❀✴â ✮✴ê❀à✲
☛àë✴✮ü íà ✷✂ â ã✴ä✱ ÷✿✴ ï❀èâ✭ë✴ ê ❀✴✮✿ó ï❀✴äóê✲
✿èâí✴✮✿è æèâ✴✿íûõ â ✮❀✭äí✭✯ íà ✌✌✸ êã ✯✴ë✴êà â
ã✴ä ✭✴✿í✴✮è✿✭ëüíûé ✮❀✭äí✭ã✴ä✴â✴é ✿❀✭íä ✹✁✗✪✮✏
Ñ✴ê❀à☛✭íè✭ ÷è✮ë✭íí✴✮✿è ê✴❀✴â ✴÷✭íü í✭çíà÷è✲
✿✭ëüí✴ ✴✿❀àçèë✴✮ü íà ✮íèæ✭íèè ï❀✴èçâ✴ä✮✿âà ✯✴✲
ë✴êà ➊ ✵✱✌✂ â ã✴ä✳

➶✿✴❀✴é ï✭❀è✴ä õà❀àê✿✭❀èçó✭✿✮ÿ ✮✴ê❀à☛✭íè✭✯
÷è✮ë✭íí✴✮✿è ê✴❀✴â â ✘✴✮✮èè íà ✷✱✍✂ â ã✴ä✳ Ý✿✴
ï❀èâ✭ë✴ ê ✭æ✭ã✴äí✴✯ó ï✴âûø✭íèþ ï❀✴äóê✿èâí✴✲
✮✿è ê✴❀✴â â ✮❀✭äí✭✯ íà ✌✷✍ êã ✯✴ë✴êà✏ ❮✴ èç�çà
ä✭ï✴ïóëÿöèè ï❀✴èçâ✴ä✮✿â✴ ✯✴ë✴êà ïàäàë✴ íà ✌✱✓✂
â ã✴ä✳

➶ ý✿✴✿ ï✭❀è✴ä â ÑØ➚ ✿✭✯ï ✮✴ê❀à☛✭íèÿ ï✴ã✴✲
ë✴âüÿ ê✴❀✴â ✮ó☛✭✮✿â✭íí✴ çà✯✭äëèë✮ÿ � ✵✱✔✂ â ã✴ä✳
➚á✮✴ëþ✿íûé ï❀è❀✴✮✿ ✮❀✭äí✭ã✴ä✴â✴ã✴ óä✴ÿ ê✴❀✴â
óâ✭ëè÷èë✮ÿ ä✴ ✌✕✵ êã✱ õ✴✿ÿ ✿✭✯ï ï❀è❀✴✮✿à èç�çà
âû✮✴ê✴é ✮❀✭äí✭é ï❀✴äóê✿èâí✴✮✿è æèâ✴✿íûõ ✮íè✲
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❆❈

❉❊❋●ÿ â ✷✱✹ ðà❉à ✭✶✱✾✪ â ã�ä✁✂ ➶ ðå❉ç❋ü✄à✄å ïð�❊❉✲
â�ä●✄â� ì�❋�êà â�❉ðà●✄à❋� å☎åã�ä✆� ✆à ✶✱✼✝✳ Ðà❉✲
❋❊÷❊ÿ ìå☎äç à✞●�❋þ✄✆ûì❊ ●ðåä✆åã�ä�âûì❊ ✄ðå✆✲

äàì❊ Ð�●●❊❊ ❊ ÑØ➚ ✞û❋❊ ●✄à✄❊●✄❊÷å●ê❊ ❉✆à÷❊✲
ìûì❊✂

✟✠ Ò✡➴❮➘☛ ☞ ✡➴➹✌❰❮✍✎

Ï❰ ✏✵✑❐➴Ò❮✌❒ Ï➴✡✌❰➘✍❒

Ñã❋à☎å✆✆ûå ❊●✄�ð❊÷å●ê❊å ðÿäû ✞û❋❊ ðà❉✞❊✄û
✆à øå●✄ü ïåð❊�ä�â ✭✄à✞❋✂ ✒✓✻✁✂ ✔åðâû✕ ïåð❊�ä✱
✖✗✺✘✓✖✗✙✚ ãã✂✱ âê❋þ÷à❋ äåâÿ✄ü çð�â✆å✕✱ �●✄à❋ü✆ûå

ïåð❊�äû ä� ✷✚✶✚ ã✂ âê❋þ÷❊✄å❋ü✆�✱ ➊ ï� äå●ÿ✄ü
çð�â✆å✕✂ Ñåäüìàÿ ●✄ð�êà â ✞❋�êå êà☎ä�✕ �✞❋à●✄❊
✭�✄äå❋å✆à ïç✆ê✄❊ð✆�✕ ❋❊✆❊å✕✁ ✞û❋à âê❋þ÷å✆à ï�✲

●❋å ïð�âåäå✆❊ÿ à✆à❋❊❉à✱ ê�ãäà ●✄à❋❊ ❊❉âå●✄✆û
�ô❊✛❊à❋ü✆ûå ï�êà❉à✄å❋❊ ï� ì�❋�÷✆�ìç ●ê�✄�â�ä✲
●✄âç ❉à ✷✚✶✸ ã�ä✂ ✔�ý✄�ìç ❉✆à÷å✆❊ÿ â ý✄❊õ ●✄ð�êàõ

ï�❋ç÷å✆û ï� ôàê✄❊÷å●ê❊ì äà✆✆ûì✱ à ✆å ï� ●ã❋à✲
☎å✆✆ûì ðÿäàì✂

✟✜✢✜ ×✣ñ✤✥✦✦îñò✧ ★î✩î✫

➶� â✄�ð�ì ●✄�❋✞✛å ✄à✞❋✂ ✹ ïðåä●✄àâ❋å✆à ÷❊●❋å✆✲
✆�●✄ü ê�ð�â â êà☎ä�✕ �✞❋à●✄❊ ✭●ê�❋ü❉ÿùåå ●ðåä✆åå✁
✆à ê�✆å✛ ●��✄âå✄●✄âçþùå✕ äå●ÿ✄❊❋å✄ê❊✂ ➶ ✄ðå✄üåì

●✄�❋✞✛å ý✄à ÷❊●❋å✆✆�●✄ü ê�ð�â âûðà☎å✆à â ïð�✛å✆✲

✄àõ �✄✆�●❊✄å❋ü✆� ❊●õ�ä✆�ã� çð�â✆ÿ ➊ ÷❊●❋å✆✆�●✄❊
ê�ð�â ✭●ê�❋ü❉ÿùåå ●ðåä✆åå✁ â ✶✾✬✷ ã�äç✂ ➶ ÷å✄â➳ð✲

✄�ì ●✄�❋✞✛å äà✆û �✛å✆ê❊ à✞●�❋þ✄✆�ã� ✄ðå✆äà ÷❊●✲
❋å✆✆�●✄❊ ï�ã�❋�âüÿ ❉à äå●ÿ✄❊❋å✄✆❊✕ ïåð❊�ä ✭äåâÿ✲
✄❊❋å✄✆❊✕ ä❋ÿ ✶✾✬✷✓✶✾✙✚ ãã✂✁✂ ➶ ïÿ✄�ì ●✄�❋✞✛å ý✄❊
✄ðå✆äû âûðà☎å✆û â ïð�✛å✆✄àõ �✄ ✆à÷à❋ü✆�ã� çð�â✲

✆ÿ äà✆✆�ã� äå●ÿ✄❊❋å✄✆åã� ïåð❊�äà✂ ➶ ï�●❋åä✆åì
●✄�❋✞✛å ï�êà❉à✆û �✄✆�●❊✄å❋ü✆ûå ●ðåä✆åã�ä�âûå

✄åìïû ❊❉ìå✆å✆❊ÿ ÷❊●❋å✆✆�●✄❊ ê�ð�â â êà☎ä�✕ �✞✲

❋à●✄❊ ï� êà☎ä�ìç ïåð❊�äç✳

✮✯áëèö✯ ✰✴ ✽✿❀❁❂❃ ❄❅❆❅❇❅❈❉ÿ ê❅✿❅❈ ❈ ✃è✿❅❈âê❅é✱ ❐❀❁è❁❆✿à❂âê❅é è ❒❅âê❅❈âê❅é ❅á❇àâòÿõ

❄❅ ❂❀âÿòè❇❀ò❁èì ❄❀✿è❅❂àì

✔åð❊�ä
❮à ê�✆å✛ ✶✚✓❋å✄ê❊ ➧ ❉à ✶✚ ❋å✄

✝✴ã�ä
✄û●✂ ã�❋✂ ✪ ê ✶✾✬✷ ✄û●✂ ã�❋✂ ✝

✶ ✷ ✸ ✹ ✺ ✻

�✁✂✄☎ñ✆✝ÿ ✄áë✝ñòü

✶✾✺✷✲✶✾✻✵ ✸✸✼✱✾ ✶✶�✁✹ ✷✰✺✹✱✽ ✂✶�✁✹ ✄☎✆✸

✶✾✻✶✲✶✾✼✵ ✸✽✷✱✾ ✶✝✺✁✝ ✰✹✺✱✵ ✂✶✝✁✞ ✄✟✆✸

✶✾✼✶✲✶✾✽✵ ✹✵✼✱✾ ✶✹✹✁✶ ✰✷✺✱✵ ✂✻✁✺ ✄✠✆✡

✶✾✽✶✲✶✾✾✵ ✸✻✹✱✶ ✶✞☛✁☞ ✲✹✸✱✽ ✌✶✍✁☞ ✎✟✆✟

✶✾✾✶✲✷✵✵✵ ✷✷✼✱✶ ☛✍✁✞ ✲✶✸✼✱✵ ✌✝☞✁� ✎✏✆✡

✷✵✵✶✲✷✵✶✵ ✶✶✵✱✻ ✝�✁✶ ✲✶✶✻✱✺ ✌✺✺✁✶ ✎✡✆✑
✒✓✔✕✔✖✓✔✕✗ ✘✗✙✚ ✸✛✆✟✭☎☎✆✑✮ ✜✖✕✚✙✢ ✎✟✸✆✣ ✎✏✆✡

❐✤✥✁✥ã✂✝äñ✆✝ÿ ✄áë✝ñòü

✶✾✺✷✲✶✾✻✵ ✶✻✵✱✽ ✶✝✞✁✺ ✷✰✸✾✱✸ ✂✝✞✁✹ ✄✸✆✡

✶✾✻✶✲✶✾✼✵ ✶✽✷✱✸ ✶✺✍✁✞ ✰✷✶✱✹ ✂✶✝✁✝ ✄✟✆✸

✶✾✼✶✲✶✾✽✵ ✷✺✹✱✼ ✞✍�✁☛ ✰✼✷✱✺ ✂✝�✁☛ ✄✸✆✏

✶✾✽✶✲✶✾✾✵ ✷✸✹✱✽ ✶�✝✁✹ ✲✶✾✱✾ ✌☞✁☛ ✎✠✆✦

✶✾✾✶✲✷✵✵✵ ✶✶✼✱✷ �✻✁✺ ✲✶✶✼✱✻ ✌✺✍✁✶ ✎✡✆✣

✷✵✵✶✲✷✵✶✵ ✽✸✱✷ ✻☛✁✺ ✲✸✹✱✵ ✌✞�✁✍ ✎✸✆✏
✒✓✔✕✔✖✓✔✕✗ ✧✧✙✔ ✡✸✆✏✭✸✠✆✠✮ ✜✖★✙✧ ✎✦✆✠ ✎☎✆✣

❒✄ñ✆✄☎ñ✆✝ÿ ✄áë✝ñòü

✶✾✺✷✲✶✾✻✵ ✸✺✶✱✵ ✶✶✞✁✶ ✷✰✸✽ ✂✶✞✁✶ ✄✟✆✏

✶✾✻✶✲✶✾✼✵ ✹✸✷✱✽ ✶✝☛✁✝ ✰✽✶✱✽ ✂✞✝✁✝ ✄☎✆✟

✶✾✼✶✲✶✾✽✵ ✺✺✵✱✵ ✶☞✺✁☞ ✰✶✶✼✱✷ ✂✞☞✁✶ ✄☎✆✏

✶✾✽✶✲✶✾✾✵ ✹✽✾✱✽ ✶✺✻✁✺ ✲✻✵✱✶ ✌✶✍✁� ✎✟✆✟

✶✾✾✶✲✷✵✵✵ ✷✹✸✱✺ ☞☞✁☛ ✲✷✹✻✱✹ ✌✺✍✁✝ ✎✡✆✣

✷✵✵✶✲✷✵✶✵ ✶✷✾✱✵ ✹✶✁✞ ✲✶✶✹✱✹ ✌✹☞✁✍ ✎✡✆✟
✒✓✔✕✔✖✓✔✕✗ ✕✔✩✙✢ ✸✛✆✸✭✟✑✆✟✮ ✜✖✓✚✙✕ ✎✟✦✆✡ ✎✡✆☎

✔ð❊ìå÷à✆❊å✂ ✪ ➊ ôàê✄ ✭â ●ê�✞êàõ ê ♠✫①✬❀ ✯ ➊ ❉à ✾ ❋å✄å ✳ ➊ ● ✷✚✶✚ ã�äà✳

➶ ïåðâûå ✸✚ ❋å✄ â� â●åõ ðåã❊�✆àõ ❊ìå❋ ìå●✄�
ð�●✄ ÷❊●❋å✆✆�●✄❊ ê�ð�â✱ ✆� õàðàê✄åð ïð❊ð�●✄à ✞û❋
ðà❉❋❊÷✆ûì✂ ➶ ✃❊ð�â●ê�✕ �✞❋à●✄❊ ï�ã�❋�âüå ê ✶✾✴✚

ã✂ çâå❋❊÷❊❋�●ü ✆à ✹✹✪ ❊ ●�●✄àâ❊❋� ✹✚✿✱ ✾ ✄û●✂
✭●ã❋à☎å✆✆�å ●ðåä✆åå✁✂ ❰ä✆àê� ● êà☎äûì ï�●❋åäç✲
þù❊ì äå●ÿ✄❊❋å✄❊åì �✄✆�●❊✄å❋ü✆ûå ✄åìïû ïð❊ð�✲
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P◗

ñ❘❙ ñ❚èæ❙❯èñ❱ è ñ❲ñ❘❙❳è❯è ñ❲❲❘❳â❘ñ❘❳â❚❚❲ ❨❩❬❩ ❭❩❬
è ❪❩❫❴ ❳ ❵❲❛❜ ➶ ❝â❚è❚❵ð❙❛ñê❲é ❲❞❯❙ñ❘è ï❲❵❲❯❲❳❱â
ê ❭❡❢❪ ❵❜ ó❳â❯è÷è❯❲ñ❱ ❛❲ ❨❣❤❩✐ ❘ûñ❜ ê❲ð❲❳❜ Ïðè
ý❘❲ì ❳ ïâð❳❲ì è ❘ðâ❘❱âì ❛âñÿ❘è❯â❘èÿõ ❘ðâ❚❛û ❞û✲
❯è ❲ê❲❯❲ ❬❩❣❴ ❳ ❵❲❛❩ ❙ ❳❲ ❳❘❲ð❲â ❳ ❨❩✐ ð❙à❙ ❚èæâ �

❭❩❬❴ ❳ ❵❲❛❜ ➶ ❒❲ñê❲❳ñê❲é ❲❞❯❙ñ❘è ÷èñ❯â❚❚❲ñ❘❱
ê❲ð❲❳ ❳ ïâð❳❲ì ❛âñÿ❘è❯â❘èè ó❳â❯è÷è❯❙ñ❱ ❚❙ ❭❨❩❭❴✱

❳❲ ❳❘❲ð❲ì ➊ ❚❙ ❨❬❩❬❴ è ❳ ❘ðâ❘❱âì ➊ ❚❙ ❨✐❩❭❴❜ ✃
❭❡❢❪ ❵❜ ÷èñ❯❲ ê❲ð❲❳ ❛❲ñ❘è❵❯❲ ❤❢❡❩❢ ❘ûñ❜ Ñðâ❛❚â❵❲✲
❛❲❳ûâ ❘ðâ❚❛û ❳ ý❘è ❛âñÿ❘è❯â❘êè ❞û❯è❩ ñ❲❲❘❳â❘✲
ñ❘❳â❚❚❲❩ ❭❩❤❩ ❨❩❭ è ❨❩❤❴❜

➶ ï❲ñ❯â❛óþùèâ ❘ðè ❛âñÿ❘è❯â❘èÿ ❳ ðâ❵è❲❚❙õ ø➳❯
ïð❲öâññ ❛âï❲ïó❯ÿöèè❜ Ñ❲êð❙ùâ❚èâ ï❲❵❲❯❲❳❱ÿ ❞û❯❲
❲ñ❲❞â❚❚❲ è❚❘â❚ñè❳❚ûì ❳ ❭❡❡❭�❨❪❭❪ ❵❵❜ Ò❙ê❩ âñ❯è ❳
✶✾✽✶�❭❡❡❪ ❵❵❜ ❘âìïû ñ❲êð❙ùâ❚èÿ ï❲❵❲❯❲❳❱ÿ ❞û❯è
❲ê❲❯❲ ❭❴ ❳ ❵❲❛❩ ❘❲ ❳ ❭❡❡❭�❨❪❭❪ ❵❵❜ ➊ ❲❘ ❬❩❤ ❛❲ ❫❩✐❴❜

➶ ❨❪❭❪�❨❪❭❬ ❵❵❜ ñ❲êð❙ùâ❚èâ ï❲❵❲❯❲❳❱ÿ ê❲ð❲❳
ïð❲❛❲❯æ❙❯❲ñ❱❜ ➶ ✃èð❲❳ñê❲é ❲❞❯❙ñ❘è ❚â❵❙❘è❳❚ûé
❘ðâ❚❛ ñ❲ñ❘❙❳è❯ ❤❩❢❩ ❳ ❝â❚è❚❵ð❙❛ñê❲é � ❨❩✐❩ ❳ ❒❲ñ✲
ê❲❳ñê❲é ❲❞❯❙ñ❘è � ❫❩❨❴ ❳ ❵❲❛❜ ✃ ❨❪❭❬ ❵❲❛ó ❳ ✃èð❲❳✲
ñê❲é ❲❞❯❙ñ❘è ❛❲é❚❲â ñ❘❙❛❲ ñ❲êð❙❘è❯❲ñ❱ ❛❲ ❡❬❩❤

❘ûñ❜ ê❲ð❲❳❜ Ý❘❲ ñ❲ñ❘❙❳❯ÿâ❘ ❨❬❴ ❲❘ ì❙êñèì❙❯❱❚❲❵❲
❳ ❭❡❢❪�õ ❵❲❛❙õ ✭ñ❲êð❙❘è❯❲ñ❱ ❳ ⑦❤ ð❙à❙✁❜ ➶ ❝â❚è❚✲
❵ð❙❛ñê❲é ❲❞❯❙ñ❘è ñ❲❲❘❳â❘ñ❘❳â❚❚❲ ✐✐ ❘ûñ❜ ê❲ð❲❳ è
❬❪❴ ✭❳ ❃❬ ð❙à❙✁❩ ❳❒❲ñê❲❳ñê❲é ❲❞❯❙ñ❘è ➊ ❭❪❣❩❢ ❘ûñ❜
ê❲ð❲❳ è ❭❡❴ ✭❳ ❣ ð❙à✁❜

✼✳✷✳ ✂✄☎✆✝☎åî✆îâîé ó✆îé

➶ ❘❙❞❯❜ ✺ ïðâ❛ñ❘❙❳❯â❚û ÷èñ❯â❚❚ûâ ❲öâ❚êè
❘ðâ❚❛❲❳ ì❲❯❲÷❚❲é ïð❲❛óê❘è❳❚❲ñ❘è ê❲ð❲❳ ï❲ ❲❞❯❙✲
ñ❘ÿì ❳ ð❙àðâàâ ❛âñÿ❘è❯â❘❚èõ ïâðè❲❛❲❳❜ ➶❲ ❳❘❲ð❲ì
ñ❘❲❯❞öâ ï❲ê❙à❙❚û ñê❲❯❱àÿùèâ ñðâ❛❚èâ ❚❙ ê❲❚âö
ñ❲❲❘❳â❘ñ❘❳óþùèõ ❛âñÿ❘è❯â❘èé❜ ➶ ❘ðâ❘❱âì ñ❘❲❯❞öâ
ê❙æ❛❲â ñðâ❛❚ââ ❳ûð❙æâ❚❲ ❳ ïð❲öâ❚❘❙õ ❲❘❚❲ñè✲
❘â❯❱❚❲ ñê❲❯❱àÿùâ❵❲ ñðâ❛❚â❵❲ ó❛❲ÿ ê❲ð❲❳ ❳ ❭❡❣❨
❵❲❛ó❜ ➶ ÷â❘❳âð❘❲ì ñ❘❲❯❞öâ ❛❙❚û ❲öâ❚êè ❙❞ñ❲❯þ❘✲
❚❲❵❲ ❘ðâ❚❛❙ ïð❲❛óê❘è❳❚❲ñ❘è ê❲ð❲❳ à❙ ❛âñÿ❘è❯â❘❚èé
ïâðè❲❛❜ ➶ ïÿ❘❲ì ñ❘❲❯❞öâ ý❘è ❘ðâ❚❛û ❳ûð❙æâ❚û ❳
ïð❲öâ❚❘❙õ ❲❘ ❚❙÷❙❯❱❚❲❵❲ óð❲❳❚ÿ ❛❙❚❚❲❵❲ ❛âñÿ❘è✲
❯â❘❚â❵❲ ïâðè❲❛❙❜ ➶ ï❲ñ❯â❛❚âì ñ❘❲❯❞öâ ï❲ê❙à❙❚û
ñðâ❛❚â❵❲❛❲❳ûâ ❘ðâ❚❛û ï❲ ê❙æ❛❲é ❛âñÿ❘è❯â❘êâ❜
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Ïâðè❲❛
❮❙ ê❲❚âö ❭❪�❯â❘êè ➧ à❙ ❭❪ ❯â❘

❴✪❵❲❛
ê❵ ❴ ê ❭❡❣❨ ê❵ ✁

✶ ✷ ✸ ✹ ✺ ✻

✂✄☎✆✝✞✟✠ÿ ✆áë✠✞òü

✶✾✺✷✲✶✾✻✵ ✶✾✻✽ ✷✸�✱✸ ✁✰✶✶✹✷ ✂✶✸�✱✸ ✄☎☎✆✼

✶✾✻✶✲✶✾✝✵ ✷✶✷✽ ✷✺✞✱✻ ✰✶✻✵ ✂�✱✶ ✄✟✆✠

✶✾✝✶✲✶✾✽✵ ✷✵✸✝ ✷✹✻✱✻ ✲✾✷ ✡✹✱✸ ☛✟✆☞

✶✾✽✶✲✶✾✾✵ ✷✹✽✷ ✸✌✌✱✺ ✰✹✹✺ ✂✷✶✱� ✄✍✆✟

✶✾✾✶✲✷✵✵✵ ✷✽✹✶ ✸✹✸✱✎ ✰✸✺✾ ✂✶✹✱✺ ✄☎✆☞

✷✵✵✶✲✷✵✶✵ ✹✽✶✶ ✺�✷✱✹ ✰✶✾✝✵ ✂✻✎✱✸ ✄✏✆☞
✑✒✓✔✓✕✒✓✔✖ ✗✘✖✔ ✙✍☞✆☎ ✚✛✜✒✓ ✄☎✼✆✟ ✄✏✆✼

❐✢✣✄✣ã☎✠ä✞✟✠ÿ ✆áë✠✞òü

✶✾✺✷✲✶✾✻✵ ✷✽✹✻ ✶✺✎✱� ✁✰✶✵✻✹ ✂✺✎✱✞ ✄✤✆✍

✶✾✻✶✲✶✾✝✵ ✸✸✻✵ ✶��✱✞ ✰✺✶✹ ✂✶�✱✶ ✄☎✆✼

✶✾✝✶✲✶✾✽✵ ✸✶✾✸ ✶✞✎✱✸ ✲✶✻✝ ✡✺✱✌ ☛✟✆✏

✶✾✽✶✲✶✾✾✵ ✸✝✸✾ ✷✌✎✱✎ ✰✺✹✺ ✂✶✞✱✶ ✄☎✆✤

✶✾✾✶✲✷✵✵✵ ✹✝✶✾ ✷✻✺✱✌ ✰✾✽✵ ✂✷✻✱✷ ✄✍✆✼

✷✵✵✶✲✷✵✶✵ ✻✝✷✷ ✸✞✞✱✹ ✰✷✵✵✶ ✂✹✷✱✹ ✄✥✆✤
✑✒✓✔✓✕✒✓✔✖ ✦✔✓✘ ✥✠✠✆✟ ✚✛✗✓✦ ✄✼✆✼ ✄✍✆✤

❒✆✞✟✆✝✞✟✠ÿ ✆áë✠✞òü

✶✾✺✷✲✶✾✻✵ ✷✾✻✸ ✶✺✎✱� ✁✰✶✶✵✾ ✂✺✎✱� ✄✤✆✍

✶✾✻✶✲✶✾✝✵ ✸✸✶✷ ✶✞�✱✻ ✰✸✺✵ ✂✶✶✱� ✄☎✆✍

✶✾✝✶✲✶✾✽✵ ✸✵✹✹ ✶✻✹✱✷ ✲✷✻✽ ✡�✱✶ ☛✟✆✙

✶✾✽✶✲✶✾✾✵ ✸✻✸✝ ✶✎✻✱✷ ✰✺✾✸ ✂✶✎✱✺ ✄☎✆✙

✶✾✾✶✲✷✵✵✵ ✸✽✝✝ ✷✌✎✱✶ ✰✷✹✵ ✂✻✱✻ ✄✟✆✠

✷✵✵✶✲✷✵✶✵ ✺✾✶✶ ✸✶�✱� ✰✷✵✸✹ ✂✺✷✱✺ ✄☞✆✥
✑✒✓✔✓✕✒✓✔✖ ✘✔✔✦ ✥✍✏✆✥ ✚✛✧✧✧ ✄✼✆✙ ✄✍✆✤

Ïðèìâ÷❙❚èâ❜ ★ ➊ ô❙ê❘❀ ✩ ➊ à❙ ❡ ❯â❘å ✪ ➊ ñ ❨❪❭❪ ❵❲❛❙❜
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❍❍

■■❏❑▲ â ▼◆❖P ✃à◗ ïð❘❖❙❚àâ❯ÿ❘❚❙ÿ❏ ❖❯ÿ ï◆❙❯❘â◆❘í✲
íû� ó❙❯◆âèé ý❚◆ çàâûâ❘ííû❘ ◆ö❘í◗è❏ ◗◆❚◆ðû❘❏ ï◆
â❙❘é â❘ð◆ÿ❚í◆❙❚è❏ ❙âÿçàíû ❙ í❘❖◆❙❚à❚◗ààè ◆ð▼àíè✲
çàöèè ❙❚à❚è❙❚è÷❘❙◗◆▼◆ ó÷➳❚à â æèâ◆❚í◆â◆❖❙❚â❘P
✃◆❙â❘íí◆❏ ý❚◆ ïð❘❖ï◆❯◆æ❘íè❘ ï◆❖❚â❘ðæ❖à❘❚❙ÿ
◆÷❘íü í❘á◆❯üâèàè è ï◆❯ÿðíûàè ❚ð❘í❖ààè â ❖âà
ï◆❙❯❘❖óþ✁è� ❖❘❙ÿ❚è❯❘❚èÿP Ó❙ð❘❖í❘ííû❘ çà ■✾✻■✂
■✾✽✵ ▼▼P ❚ð❘í❖û ïð◆❖ó◗❚èâí◆❙❚è ◗◆ð◆â ❙◆❙❚àâ❯ÿ❯è
â❙❘▼◆ ✵❏✷✂✵❏✻▲ â ▼◆❖P

Ñ◆◗ðà✁❘íè❘ ï◆▼◆❯◆âüÿ ◗◆ð◆â ïðèâ❘❯◆ ◗ ð◆❙❚ó
è� ïð◆❖ó◗❚èâí◆❙❚èP ➶ ■✾✽✵✂✄☎✂� ▼◆❖à� ❚❘àïû ïðè✲
ð◆❙❚à ó❖◆ÿ ❙◆❙❚àâ❯ÿ❯è â ❙ð❘❖í❘à ◆◗◆❯◆ ✷▲ â ▼◆❖P ➶
íó❯❘âû❘ ▼◆❖û ❚❘àïû ïðèð◆❙❚à ïð◆❖ó◗❚èâí◆❙❚è
â◆çð◆❙❯è❏ ï◆ â❙❘é â❘ð◆ÿ❚í◆❙❚è❏ èç✂çà ðà❙âèðÿþ✲
✁❘é❙ÿ ▼◆❯â❚èíèçàöèè ❙◗◆❚à ✭✃óçí❘ö◆â❏ ✷✵✵✹❏

✷✵■✸✮P Òà◗❏ ❙ð❘❖í❘▼◆❖◆âû❘ ❚ð❘í❖û ❙◆❙❚àâè❯è✿ â
✃èð◆â❙◗◆é ◆á❯à❙❚è ✂ ✺❏✹❏ â ❐❘íèí▼ðà❖❙◗◆é ✂ ✸❏✻❏ â
❒◆❙◗◆â❙◗◆é ➊ ✹❏✸▲ â ▼◆❖P ➶ ï❘ðè◆❖ ✷✵■✵✂✷✵■✸ ▼▼P
❚ð❘í❖û ïð◆❖ó◗❚èâí◆❙❚è ◗◆ð◆â áû❯è ❙◆◆❚â❘❚❙❚â❘í✲
í◆ ✺❏❑❏ ✷❏✻ è ✷❏✻▲ â ▼◆❖P

✃ ✷✵■✸ ▼◆❖ó ❙ð❘❖íèé ó❖◆é ◗◆ð◆â â ❐❘íèí▼ðà❖✲
❙◗◆é ◆á❯à❙❚è ❖◆❙❚è▼ ❑■✵✻ ◗▼ à◆❯◆◗àP ➶ ❒◆❙◗◆â❙◗◆é
◆á❯à❙❚è ◆í áû❯ íà ■✹▲ íèæ❘ ✂ ✻■■❑ ◗▼P ➶ ✃èð◆â✲
❙◗◆é ◆á❯à❙❚è ïð◆❖ó◗❚èâí◆❙❚ü ◗◆ð◆â ❙◆❙❚àâè❯à ✺✻✸■
◗▼ à◆❯◆◗à❏ ÷❚◆ íà ✽▲ íèæ❘❏ ÷❘à â ❒◆❙◗◆â❙◗◆é ◆á✲
❯à❙❚è❏ è íà ✷✵▲❏ ÷❘à â ❐❘íèí▼ðà❖❙◗◆éP

✼✳✆✳ Ïð✝✞✟✠✝ä✡ò✠✝ ì✝ë✝ê☛

❰ö❘í◗è ❚ð❘í❖◆â ï◆ ð❘▼è◆íàà â ðàçð❘ç❘ ❖❘❙ÿ❚è✲
❯❘❚íè� ï❘ðè◆❖◆â ïð❘❖❙❚àâ❯❘íû â ❚àá❯P ✻☞

✌✍✎✏✑✒✍ ✓✔ ✕✖å✗✘✙ ï✖î✚✛✜î✘✢✣✜✤ ✥î✦î✧✤ ✜ ✃✚✖î✜✢✧î★✱ ✩å✗✚✗ã✖✤✘✢✧î★

✚ ✪î✢✧î✜✢✧î★ î✫✦✤✢✣ÿõ ïî ✘å✢ÿ✣✚✦å✣✗✚✥ ïå✖✚î✘✤✥

Ï❘ðè◆❖
❮à ◗◆í❘ö ■✵✂❯❘❚◗è ➧ çà ■✵ ❯❘❚

▲✪▼◆❖
❚û❙☞ ❚ ▲ ◗ ■✾✺✷ ❚û❙☞ ❚ �

✶ ✷ ✸ ✹ ✺ ✻

✃è✁✂âñê✄ÿ ✂áë✄ñòü

✶✾✺✷✲✶✾✻✵ ✻✻✺ ✷✽✸✱� ✁✰✹✸✵ ✂✶✽✸✱� ✄☎✹✆✝

✶✾✻✶✲✶✾✼✵ ✞✶✺ ✸✟✻✱✽ ✰✶✺✵ ✂✷✷✱✻ ✄✠✆☎

✶✾✼✶✲✶✾✞✵ ✞✸✶ ✸✺✸✱✻ ✰✶✻ ✂✷✱� ✄✡✆✠

✶✾✞✶✲✶✾✾✵ ✾✵✹ ✸✽✟✱☛ ✰✼✸ ✂✽✱✽ ✄✡✆☞

✶✾✾✶✲✷✵✵✵ ✻✞✶ ✷✽✌✱✽ ✲✷✷✸ ✍✷✟✱☛ ✎✠✆✏

✷✵✵✶✲✷✵✶✵ ✺✶✸ ✷✶✽✱✸ ✲✶✻✞ ✍✷✟✱☛ ✎✠✆✑
✒✓✔✕✔✖✓✔✕✗ ✘✓✙ ✠✑☞✆✚✭✘✗✛✘✮ ✜✖✕✢✛✣ ✎✝✆✏ ✎☎✆✠

❐✤✥è✥ã✁✄äñê✄ÿ ✂áë✄ñòü

✶✾✺✷✲✶✾✻✵ ✹✹✺ ✶✌✷✱✶ ✁✰✷✶✸ ✂✌✷✱✶ ✄✑✆✏

✶✾✻✶✲✶✾✼✵ ✺✞✷ ✷✺✶✱✺ ✰✶✸✼ ✂✸�✱✌ ✄✠✆✑

✶✾✼✶✲✶✾✞✵ ✞✵✺ ✸✟☛✱✌ ✰✷✷✸ ✂✸✽✱✸ ✄✝✆✝

✶✾✞✶✲✶✾✾✵ ✾✸✸ ✟�✸✱✶ ✰✶✷✞ ✂✶✺✱✌ ✄☎✆✦

✶✾✾✶✲✷✵✵✵ ✺✞✾ ✷✺✟✱✟ ✲✸✹✹ ✍✸✻✱✌ ✎✹✆✝

✷✵✵✶✲✷✵✶✵ ✺✺✞ ✷✟✶✱✶ ✲✸✶ ✍✺✱✷ ✎✡✆✦
✒✓✔✕✔✖✓✔✕✗ ✘✘✣✛✧ ✠✹✡✆✚✭✘✙✛✣✮ ✜✖✔✛★ ✎✡✆✠ ✎✡✆☎

❒✂ñê✂âñê✄ÿ ✂áë✄ñòü

✶✾✺✷✲✶✾✻✵ ✾✾✹ ✶✻✟✱✺ ✁✰✸✾✵ ✂✻✟✱✺ ✄✚✆✦

✶✾✻✶✲✶✾✼✵ ✶✹✷✺ ✷✸✻✱� ✰✹✸✷ ✂✟✸✱✺ ✄✝✆✏

✶✾✼✶✲✶✾✞✵ ✶✻✞✶ ✷☛✽✱✸ ✰✷✺✺ ✂✶☛✱✌ ✄☎✆✏

✶✾✞✶✲✶✾✾✵ ✶✞✞✹ ✸✶✷✱� ✰✷✵✹ ✂✶✷✱✶ ✄☎✆✠

✶✾✾✶✲✷✵✵✵ ✾✞✞ ✶✻✸✱☛ ✲✞✾✻ ✍✟☛✱✺ ✎✚✆✡

✷✵✵✶✲✷✵✶✵ ✼✾✼ ✶✸✷✱� ✲✶✾✶ ✍✶✌✱✟ ✎✠✆☎
✒✓✔✕✔✖✓✔✕✗ ✣✙✗✛★ ☎✡☞✆✑✭✝✡✆✏✮ ✜✖✕✓✘ ✎☎✚✆✝ ✎✦✆✹

Ïðèà❘÷àíè❘P ✩ ➊ ôà◗❚ ✭â ❙◗◆á◗à� ◗ ♠✪①✫❀ ✬ ➊ çà ✾ ❯❘❚å ✯ ➊ ❙ ✷✵■✵ ▼◆❖àP

➶ ö❘❯◆à❏ ïð◆èçâ◆❖❙❚â◆ à◆❯◆◗à â ðà❙❙àà❚ðèâà❘✲
àû� ð❘▼è◆íà� â ◗àæ❖û❘ ■✵ ❯❘❚❏ ❖◆ ■✾✾✵ ▼◆❖à❏ â◆ç✲
ðà❙❚à❯◆❏ í◆ ❚❘àïû ïðèð◆❙❚à ❙íèæà❯è❙üP Òà◗❏ ❘❙❯è
í❘ ó÷è❚ûâà❚ü ï❘ðâóþ ❖❘âÿ❚è❯❘❚◗ó❏ ❚◆ â ❚ðè ï◆❙❯❘✲
❖óþ✁è� ï❘ðè◆❖à ó❙ð❘❖í➳ííû❘ ï◆ ◆á❯à❙❚ÿà ❚ð❘í❖û

❙◆❙❚àâ❯ÿ❯è ✷❏✽❏ ■❏❑ è ■❏✷▲ â ▼◆❖P ➶ ■✾✾✵✂� ▼◆❖à�
ïð◆èçâ◆❖❙❚â◆ à◆❯◆◗à íà÷à❯◆ ❙íèæà❚ü❙ÿ❏ ◆❙◆á❘íí◆
❙è❯üí◆ â ❒◆❙◗◆â❙◗◆é ◆á❯à❙❚è✿ çà ❖❘❙ÿ❚ü ❯❘❚ íà
✹✽▲ è❯è ✻▲ â ▼◆❖P ➶ ❐❘íèí▼ðà❖❙◗◆é ◆á❯à❙❚è❏ ❙◆◆❚✲
â❘❚❙❚â❘íí◆❏ íà ✹✵▲ è❯è ✹❏✸▲ â ▼◆❖❏ â ✃èð◆â❙◗◆é ✂
íà ✷✺▲ è❯è ✷❏❑▲ â ▼◆❖P ➶ íó❯❘âû� ▼◆❖à� â ✃èð◆â✲



⑧✳➁➃➁✴✳➑ ✿ ❁❂➃❃❁❄➁❅ ❆➁❇➑❈❁❉✿❂ ❊❋●❍ ●■❏❑▲

▼◆

ñ❖Pé P◗❘àñ❙è ❙ð❚í❯ Pñ❙à❘ñÿ íà ïð❚åí❚� óðPâí❚✁ ➶
❐❚íèíãðà❯ñ❖Pé è ❒Pñ❖Pâñ❖Pé P◗❘àñ❙ÿõ ïà❯❚íè❚
ïðPèçâP❯ñ❙âà �P❘P❖à çà�❚❯❘è❘Pññ✿ ✵✱✺ è ✷✱✶✪ â

ãP❯✁ ➶ ïPñ❘❚❯íè❚ ÷❚❙✂ð❚ ãP❯à ❙❚�ï✂ ñP❖ðàà❚íèÿ
ïðPèçâP❯ñ❙âà �P❘P❖à ◗✂❘è✿ â ✃èðPâñ❖Pé P◗❘àñ❙è ✲

✶✱✷✱ â ❐❚íèíãðà❯ñ❖Pé P◗❘àñ❙è ✲ ✵✱✶✱ â ❒Pñ❖Pâñ❖Pé
P◗❘àñ❙è ✲ ✺✱✹✪ â ãP❯✁ ➶ ✷✵✶✸ ãP❯ó â ✃èðPâñ❖Pé✱
❐❚íèíãðà❯ñ❖Pé è ❒Pñ❖Pâñ❖Pé P◗❘àñ❙ÿõ ◗✂❘P ïðP✄
èçâ❚❯❚íP �P❘P❖à ñPP❙â❚❙ñ❙â❚ííP ✺✷✹✱ ✺✺✼ è ✻✹✹

❙✂ñ✁ ❙Píí✁ Ý❙P ñPñ❙àâ❘ÿ❘P ✺✹✱ ✺✺ è ✸✶✪ P❙ ➠èñ❙P✄
ðè÷❚ñ❖èõ �à❖ñè�ó�Pâ➺✱ ïP❘ó÷❚íí✂õ â ïð❚❯✂❯óàè❚
ãP❯✂✁

✽✳ ÒÐ➴❮➘☎ ✆ Ð❰ÑÑ✝✝ ✝ Ñ✞✟

Ï❰ ✠✡☛☞➴Ò❮✝✌ Ï➴Ð✝❰➘✟✌

✽✍✎✍ ×✏✑✒✓ííî✑òü êîðî✔

✕èñ❘❚ííPñ❙ñ ñ❖P❙à ✲ âàåí❚éøèé ïP❖àçà❙❚❘ñ ñP✄
ñ❙Pÿíèÿ P❙ðàñ❘è✁ Ý❙P PñíPâà ❯❘ÿ ïðPèçâP❯ñ❙âà �P✄
❘P❖à è �ÿñà✁ ➶ íà÷à❘❚ ❳❳ â❚❖à â ✖Pññèè ◗✂❘P P❖P✄
❘P ✶✗ �❘í ❖PðPâ✱ â ✶✾✷✗ ã✁ ✭íPâàÿ ý❖PíP�è÷❚ñ❖àÿ
ïP❘è❙è❖à✘ ➊ ✷✵ �❘í✱ â ✶✾✸✸ ã✁ ✭❖P❘❘❚❖❙èâèçàöèÿ✘ ✲
✙✚ �❘í✱ ï❚ð❚❯ ➶❚❘è❖Pé P❙❚÷❚ñ❙â❚ííPé âPéíPé ➊

P❖P❘P ✶✹ �❘í ❖PðPâ✁ ✃ ✶✾✺✵ ã✁ ÷èñ❘❚ííPñ❙ñ ðPññèé✄

ñ❖PãP ❯PéíPãP ñ❙à❯à ñPñ❙àâè❘à ◗P❘❚❚ ✶✸ �❘í ãP❘Pâ
✭ñ�✁ ✛ðè❘På❚íè❚ ✶✘✜ ➶ ❙à◗❘✁ ✢ ïð❚❯ñ❙àâ❘❚í✂ ❙ð❚í✄
❯✂ ïPãP❘Pâñÿ ❖PðPâ ïPñ❘❚ ✶✾✺✵ ã✁ â ðàçð❚ç❚ ✶✵✲

❘❚❙íèõ ï❚ðèP❯Pâ✁
✃ ✶✾✻✵ ãP❯ó ÷èñ❘❚ííPñ❙ñ ❖PðPâ â ✖Pññèè óâ❚❘è✄

÷è❘àññ íà ✸✹✱✗✪✱ â ñ❘❚❯óþàè❚ ✶✵ ❘❚❙ ➊ íà ✶✸✱✹✪✱ â

ïPñ❘❚❯óþà❚❚ ❯❚ñÿ❙è❘❚❙è❚ ✲ íà ✼✱✷✪✁ ✣ð❚❯í❚ãP❯P✄
â✂❚ ❙ð❚í❯✂ ïPãP❘Pâñÿ ◗✂❘è ñPP❙â❚❙ñ❙â❚ííP ✸✱✗✱

✶✱✸ è ✵✱✼✪✁ ✃ ❖Píöó ✶✾✗✵✲õ ðPññèéñ❖P❚ ❯PéíP❚ ñ❙à✄
❯P íàñ÷è❙✂âà❘P ✷✷✱✷ �❘í ❖PðPâ✁ ➶ ✶✤✥✦✲õ ãP❯àõ
íà÷à❘Pññ ñP❖ðàà❚íè❚ ❖PðPâ â ñð❚❯í❚� íà ✵✱✼✪ â

ãP❯✁ ✛Pñ❘❚❯óþàè❚ ❯âà ❯❚ñÿ❙è❘❚❙èÿ õàðà❖❙❚ðèçó✄
þ❙ñÿ ➠P◗ðóø❚íè❚�➺ ïPãP❘Pâñÿ✁ ➶ ✶✾✾✵✲õ ãP❯àõ✱ â
ï❚ðèP❯ ❘è◗❚ðà❘èçàöèè ý❖PíP�è❖è✱ ñð❚❯í❚ãP❯PâPé
❙ð❚í❯ ñP❖ðàà❚íèÿ ïPãP❘Pâñÿ ñPñ❙àâ❘ÿ❘ ✹✱✼✪✁ ➶

íó❘❚â✂õ ãP❯àõ ïðPö❚ññ ❯❚ïPïó❘ÿöèè í❚ñ❖P❘ñ❖P
çà�❚❯❘è❘ñÿ ✲ ✸✱✹✪ â ãP❯✁ ➶ ✷✵✶✵✲✷✵✶✸ ãã✁ íà�❚❙è✄
❘àññ ❙❚í❯❚íöèÿ ❖ ñ❙à◗è❘èçàöèè ïPãP❘Pâñÿ✁ ➶ P◗✄
à❚�✱ ❖ ✷✵✶✸ ãP❯ó ðPññèéñ❖P❚ ❯PéíP❚ ñ❙à❯P ó�❚íñ✄
øè❘Pññ â ✷✱✻ ðàçà ✭P❙íPñè❙❚❘ñíP �à❖ñè�ó�à✘ è
íàñ÷è❙✂âà❘P ✗✱✼ �❘í ❖PðPâ ➊ �❚í❚❚ ÷❚� â ✶✾✸✵✲õ

ãP❯àõ ïPñ❘❚ ❖P❘❘❚❖❙èâèçàöèè✁

✧★áëè✩★ ✫✬ ✮✯✰✴❀❁ ❂❃❄❅✰✴✴❆❄❇❃ ❈❆✯❆❉ ❉ ❊❆❄❄❃❃ ❃ ❋Ø➚ ●❆ ❀✰❄ÿ❇❃❅✰❇✴❃ì ●✰✯❃❆❀äì
✭ç❯❚ññ è ❯à❘❚❚ Pö❚í❖è ïP ñã❘àå❚íí✂� ðÿ❯à�✘

Ï�ðè✁✂

Ð✄ññ☎✆ Ñ✝➚
íà ê✁í�ö ✞✵✲ë�òêè ➧ ✟à ✞✵ ë�ò

✪✴✠✁✂
íà ê✁í�ö ✞✵✲ë�òêè ➧ ✟à ✞✵ ë�ò

✪✴✠✁✂
✡ëí ✠✁ë✳ ☛ ê ✞✾✺✷ ✡ëí ✠✁ë✳ ☛ ✡ëí ✠✁ë✳ ✪ ê ✞✾✺✷ ✡ëí ✠✁ë✳ ☛

✶☞✌✍✲✶☞✻✎ ✶✽✱✍ ✏✸✹✑✒ ✓✰✔✱✼ ✕✸✹✑✒ ✖✗✘✙ ✶✼✱✻ ✒✏✑✚ ✓✲✛✱☞ ✜✏✒✑✢ ✣✤✘✥

✶☞✻✶✲✶☞✼✎ ✍✎✱✼ ✏✦✸✑✸ ✰✍✱✌ ✕✏✸✑✹ ✖✧✘✗ ✶✍✱✶ ✦✚✑✏ ✲✌✱✌ ✜✸✏✑✸ ✣✗✘★

✶☞✼✶✲✶☞✽✎ ✍✍✱✍ ✏✚✹✑✹ ✰✶✱✌ ✕✩✑✢ ✖✫✘★ ✶✎✱✽ ✦✬✑✬ ✲✶✱✛ ✜✏✬✑✩ ✣✧✘✧

✶☞✽✶✲✶☞☞✎ ✍✎✱✻ ✏✦✢✑✚ ✲✶✱✻ ✜✩✑✢ ✣✫✘★ ✶✎✱✎ ✹✚✑✒ ✲✎✱✽ ✜✩✑✹ ✣✫✘✙

✶☞☞✶✲✍✎✎✎ ✶✍✱✼ ✮✹✑✏ ✲✼✱☞ ✜✸✒✑✩ ✣✯✘★ ☞✱✍ ✹✢✑✹ ✲✎✱☞ ✜✒✑✮ ✣✫✘✿

✍✎✎✶✲✍✎✶✎ ☞✱✎ ✚✚✑✩ ✲✛✱✼ ✜✸✬✑✸ ✣✗✘✯ ☞✱✍ ✹✢✑✩ ✰✎✱✶ ✕✬✑✩ ✖✫✘✧
❀❁❂❃❂❄❁❂❃❅ ❆❇❈ ❉✥❊✗✿❋ ●❄❂❇❃ ✣✧✘✗ ✣✫✘✯ ❍❇❁ ✯✗❊■❅❋ ●❏❂❇❃ ✖✧✘✧ ✖✫✘✯

Ïðè✡�÷àíè�✳ ❑ ➊ ôàêò ▲▼ ◆ê✁áêàõ ê ♠❖① ï✁✠✁ë✁▼üP◗❘ ✓ ➊ ✟à ✾ ë�ò❘ ❙ ➊ ◆ ✷✵✞✵ ✠✁✂à✳

➶ ✣Ø❚ ÷èñ❘❚ííPñ❙ñ ❖PðPâ ñP❖ðààà❘àññ íà
ïðP❙ÿå❚íèè âñ❚ãP ðàññ�à❙ðèâà❚�PãP èñ❙Pðè÷❚ñ❖P✄
ãP ï❚ðèP❯à✁ ➪P❘❚❚ èí❙❚íñèâíP â ï❚ðâ✂❚ ❯âà ❯❚ñÿ❙è✄
❘❚❙èÿ✱ è�❚ííP❯ íà ✷✱✺ è ✸✱✼✪ â ãP❯✁ ➶ ïPñ❘❚❯óþàè❚
❙ðè ❯❚ñÿ❙è❘❚❙èÿ ❙❚�ï✂ ñP❖ðàà❚íèÿ ñíèçè❘èññ ❯P
óðPâíÿ✱ ïðè�❚ðíP✱ ✶✪ â ãP❯✁ ➶ íó❘❚â✂õ ãP❯àõ è�❚✄
❘à �❚ñ❙P ñ❙à◗è❘èçàöèÿ ïPãP❘Pâñÿ✱ à â ✷✵✶✵✲❱✦✙✚
ãP❯àõ ❯àå❚ íà�❚❙è❘àññ ❙❚í❯❚íöèÿ ❖ ❚ãP ïPâ✂ø❚✄
íèþ ➊ ❲✵✱✹✪ â ãP❯✁

✽✍❳✍ Ñð✓❨í✓åî❨î✔îé ó❨îé

❰ö❚í❖è ❯❚ñÿ❙è❘❚❙íèõ è ñð❚❯í❚ãP❯Pâ✂õ ✭â ïð❚✄
❯❚❘àõ ❯❚ñÿ❙è❘❚❙èé✘ ❙ð❚í❯Pâ ïðP❯ó❖❙èâíPñ❙è ❖PðPâ
â ✖Pññèè è ✣Ø❚ ïð❚❯ñ❙àâ❘❚í✂ â ❙à◗❘✁ ✥✁ ❰ö❚í❖è
◗✂❘è ðàññ÷è❙àí✂ ïP ñã❘àå❚íí✂� âð❚�❚íí✂� ðÿ✄
❯à�✁ ➶ ñ❚❯ñ�Pé ñ❙ðP❖❚✱ ❖à❖ è ðàí❚❚✱ ïð❚❯ñ❙àâ❘❚í✂
Pö❚í❖è ïP ❩à❖❙è÷❚ñ❖è� ❯àíí✂�✁

✛❚ðâP❚✱ ÷❙P ◗ðPñà❚❙ñÿ â ã❘àçà ➊ í❚ñ❙à◗è❘ñíPñ❙ñ✱
❯àå❚ öè❖❘è÷íPñ❙ñ ❙ð❚í❯Pâ â ✖Pññèè ❯P ✷✵✵✵ ãP❯à✿
❯❚ñÿ❙è❘❚❙è❚ ñ ïP❘Påè❙❚❘ñí✂� ❙ð❚í❯P� ñ�❚íÿ❚❙ñÿ
❯❚ñÿ❙è❘❚❙è❚� ñ P❙ðèöà❙❚❘ñí✂�✁ ➶ íó❘❚â✂õ ãP❯àõ
è�❚❘ �❚ñ❙P ➠P❙ñ❖P❖ â ï❘þñ➺✿ ïðP❯ó❖❙èâíPñ❙ñ ïP✄
â✂ñè❘àññ íà ✶✷✺✵ ❖ã ✭❬✹✗✪✘✱ è❘è â ñð❚❯í❚� ïðè✄
ðPñ❙ ñPñ❙àâ❘ÿ❘ ✹✪ â ãP❯✁ ✛P âñ❚é â❚ðPÿ❙íPñ❙è✱ ý❙P
◗✂❘P ñ❘❚❯ñ❙âè❚� ñóà❚ñ❙â❚ííPãP ñP❖ðàà❚íèÿ ïPãP✄
❘Pâñÿ è øèðP❖P�àñø❙à◗íPé ãP❘ø❙èíèçàöèè✁ ❮P
óå❚ â ❯❚ñÿ❙✂õ ãP❯àõ ❙❚�ï✂ ïðèðPñ❙à ñP❖ðà❙è❘èññ â
✹ ðàçà✁ ➶è❯è�P✱ âPç�PåíPñ❙è ïP ñP❯❚ðåàíèþ✱
❖Pð�❘❚íèþ è â✂ðààèâàíèþ ◗✂❘è í❚❯Pñ❙à❙P÷í✂
❯❘ÿ ð❚à❘èçàöèè ïP❙❚íöèà❘à ïðP❯ó❖❙èâíPñ❙è
ãP❘ø❙èíèçèðPâàíí✂õ åèâP❙í✂õ✁ ✃ ✷✵✶✸ ãP❯ó ó❯Pé
❖PðPâ ïPâ✂ñè❘ñÿ ◗P❘❚❚ ÷❚� â ✷ ðàçà ✭P❙íPñè❙❚❘ñíP
✙✤❭✦✲õ ãP❯Pâ✘ è ñPñ❙àâè❘ ✸✗✾✸ ❖ã✁



⑧❪➁➃➁❫❪➑ ❴ ❵❛➃❜❵❝➁❞ ❡➁❢➑❣❵❤❴❛ ✐❥❦❧ ❦♥♦♣q

rs

Òt✉✈✇②t ③④ ⑤⑥⑦⑨⑩❶ ❷⑩❸ÿ ê❸⑥❸â â Ð❸ññèè è �Ø➚ ï❸ ⑩⑦ñÿòèë⑦ò⑨èì ï⑦⑥è❸⑩äì

Ï✁ð✂✄☎

✆✝✞✞✟ÿ Ñ�➚

íà ê✄í✁ö ✶✵✲ë✁òê✂ ➧ ✁à ✂✄ ë✁ò
✪✴☎✄☎

íà ê✄í✁ö ✶✵✲ë✁òê✂ ➧ ✁à ✂✄ ë✁ò
✪✴☎✄☎

ê☎ ✪ ê ✂✾✺✷ ê☎ ✆ ê☎ ✪ ê ✂✾✺✷ ê☎ ✆

✶✝✞✟✲✶✝✻✵ ✶✽✝✻ ✠✡☛✱☛
☞
✰✸✶✻ ✌✡☛✱☛ ✍✎✏✑ ✸✶✽✻ ✠✡✒✱✓

☞
✰✼✟✟ ✌✡✒✱✓ ✍✑✏✑

✶✝✻✶✲✶✝✼✵ ✟✶✽✶ ✠✓✔✱☛ ✰✟✽✹ ✌✠✕✱☛ ✍✖✏✗ ✹✹✵✟ ✠✘✔✱✘ ✰✶✟✶✻ ✌✓✔✱✡ ✍✑✏✑

✶✝✼✶✲✶✝✽✵ ✟✶✹✵ ✠✓✕✱✙ ✲✹✶ ✚✠✱✒ ✛✜✏✎ ✞✸✞✟ ✡✠✘✱✡ ✰✝✞✵ ✌✡✠✱✢ ✍✎✏✜

✶✝✽✶✲✶✝✝✵ ✟✞✽✻ ✠✢✓✱✘ ✰✹✹✻ ✌✡☛✱✔ ✍✖✏✣ ✻✻✸✝ ✡✢✒✱✙ ✰✶✟✽✼ ✌✡✙✱☛ ✍✎✏✎

✶✝✝✶✲✟✵✵✵ ✟✞✞✸ ✠✢✠✱✕ ✲✸✞ ✚✠✱✓ ✛✜✏✖ ✽✶✼✹ ✓✓✠✱✘ ✰✶✞✸✞ ✌✡✓✱✠ ✍✎✏✖

✟✵✵✶✲✟✵✶✵ ✸✽✵✟ ✡✙☛✱✢ ✰✶✟✞✵ ✌✙✔✱☛ ✍✗✏✖ ✝✞✹✵ ✓✔✘✱✡ ✰✶✸✻✻ ✌✠✢✱✘ ✍✖✏✤

✥
✦✧★✧✩✦✧★✫ ✫✬✭✫ ✎✑✎✏✗

✮
✯★★✳ ✍✑✏✖ ✍✖✏✜ ✭✭✧✳ ✗✜✎✏✖

✮
✯✫★✿ ✍✑✏✎ ✍✖✏✖

Ïð✂è✁÷àí✂✁❀
❁
➊ ôàêò❂

☞
➊ ✁à ✾ ë✁ò❂

❃
➊ ñ ✷✄✂✄ ☎✄☎à❀

➘ðóãóþ ❄❅ð❆❇❈ó ❈❅á❉þ❊❅❋ì â ●Ø❍■ ➶ ï❋ðâ❏❋

❊â❅ ❊❋äÿ❆❇❉❋❆❇ÿ ïðî❊ó❄❆❇â❈îä❆ñ ❄îðîâ ïîâ❏â❅✲
❉❅äñü ïð❇ì❋ð❈îü ❈❅ ✸✪ â ãî❊■ ●óù❋ä❆â❋❈❈î❋ äî❄ð❅✲
ù❋❈❇❋ ïîãî❉îâñÿ ❇ì❋❉î â ý❆îì ❈❋ì❅❉îâ❅�❈î❋ ç❈❅✲
÷❋❈❇❋■ ➶ ïîä❉❋❊óþù❇❋ ❊❋äÿ❆❇❉❋❆❇ÿ ïðî❊ó❄❆❇â✲
❈îä❆ñ ðîä❉❅ ä❆❅á❇❉ñ❈î ❈❅ óðîâ❈❋ ✷✪ â ãî❊■ ✃ ✷✵✶✸
ãî❊ó äð❋❊❈❇é ó❊îé ✾ü✷ ì❉❈ ❄îðîâ äîä❆❅â❇❉ ✾✾✵✼ ❄ã

ìî❉î❄❅ü ÷❆î â ✷ü✺ ð❅ç❅ â❏â❋ü ÷❋ì â Ðîää❇❇■ ✃î❈❋÷✲
❈îü ❆❅❄❇❋ ❈❅❊î❇ ❆ð❋áóþ❆ î❆ ô❋ðì❋ðîâ îá❋äï❋÷❋❈❇ÿ

äá❅❉❅❈ä❇ðîâ❅❈❈îãî ❄îðì❉❋❈❇ÿ ❇ ❄îìôîð❆❈îãî äî✲
❊❋ð�❅❈❇ÿ �❇âî❆❈❏õ■

✽✳✁✳ Ïð✂è✄☎✂ä✆ò☎✂ ì✂ë✂ê✝

✞ðî❇çâî❊ä❆âî ìî❉î❄❅ ➊ ý❆î ïðî❇çâî❊❈î❋ î❆

÷❇ä❉❋❈❈îä❆❇ ❄îðîâ ❇ ❇õ ïðî❊ó❄❆❇â❈îä❆❇■ ❰ö❋❈❄❇

❊❋äÿ❆❇❉❋❆❈❇õ ❇ äð❋❊❈❋ãî❊îâ❏õ ✭â ïð❋❊❋❉❅õ ❊❋äÿ❆❇✲
❉❋❆❇é✮ ❆ð❋❈❊îâ ïð❋❊ä❆❅â❉❋❈❏ â ❆❅á❉■ ✟■ ❰ö❋❈❄❇ â

ïîä❉❋❊❈❋é ä❆ðî❄❋ ➊ ❅❄❆ó❅❉ñ❈❏❋ äð❋❊❈❋ãî❊îâ❏❋

❆ð❋❈❊❏ ç❅ ✷✵✠✡☛✷✵✶✸ ãã■

✞î❄❅ ïîãî❉îâñ❋ ❄îðîâ â Ðîää❇❇ óâ❋❉❇÷❇â❅❉îäñü
ðîä❉î ❇ ïðî❇çâî❊ä❆âî ìî❉î❄❅ü ❈î î❆❈îä❇❆❋❉ñ❈❏❋

❆❋ìï❏ ïð❇ðîä❆❅ ä ❄❅�❊❏ì ❊❋äÿ❆❇❉❋❆❇❋ì ä❈❇�❅✲
❉❇äñ■ Ò❅❄ü â ï❋ðâî❋ ❊❋äÿ❆❇❉❋❆❇❋ äð❋❊❈❋ãî❊îâîé
❆❋ìï ïð❇ðîä❆❅ ïðî❇çâî❊ä❆â❅ ìî❉î❄❅ á❏❉ ❈❅ óðîâ❈❋

✻✪ü âî â❆îðóþ ❊❋äÿ❆❇❉❋❆❄ó ☛ ❆î❉ñ❄î ✷ü✼✪ â ãî❊■ ➶

✠✟☞✡☛õ ãî❊❅õü ïî ïð❇÷❇❈❋ ä❈❇�❋❈❇ÿ ïðî❊ó❄❆❇â❈î✲
ä❆❇ ❄îðîâü ❆ð❋❈❊ äîä❆❅â❇❉ ❉❇âñ ✵ü✺✪ â ãî❊■ ❰❊❈❅❄î
â ✶✾✌✵☛❋ ãî❊❏ ä ðîä❆îì ïðî❊ó❄❆❇â❈îä❆❇ ❄îðîâ ❆❋ìï

ïð❇ðîä❆❅ ïðî❇çâî❊ä❆â❅ ìî❉î❄❅ âîçðîä ❊î ✷✪ â ãî❊

✭❈❋äìî❆ðÿ ❈❅ ❈❅÷❅ââ❋❋äÿ äî❄ð❅ù❋❈❇❋ ïîãî❉îâñÿ✮■
➶ ý❆î ❊❋äÿ❆❇❉❋❆❇❋ ïðî❇çâî❊ä❆âî ìî❉î❄❅ ❊îä❆❇ã❉î
➠❇ä❆îð❇÷❋ä❄îãî ì❅❄ä❇ìóì❅➺ ☛ ✺✻ ì❉❈ ❆î❈❈■ ●î❄ð❅✲
ù❋❈❇❋ ïîãî❉îâñÿ ❇ ä❈❇�❋❈❇❋ ïðî❊ó❄❆❇â❈îä❆❇ ❄î✲
ðîâ â ➠❉❇õ❇❋ ✶✾✾✵☛❋➺ ïð❇â❋❉î ❄ äï❅❊ó ïðî❇çâî❊✲
ä❆â❅ ìî❉î❄❅ ç❅ ✶✵ ❉❋❆ ïî÷❆❇ ❈❅ ✹✵✪ ✭î❄î❉î ✺✪ â
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èíò✔ðâà☞✱ ▲✱ ❯ ➊ íèæíÿÿ è â✔ðõíÿÿ ãðàíèö✡❀ ✈✎✏✑✒✓ ➊ ä✟✕òèãí✖ò✡é ✖ð✟â✔íü ✕òàòè✕òè÷✔✕ê✟é çíà÷è☛✟✕òè✳ ➴✕☞è ✈✎✏✑✒✓ ✦✧

❂ ✵�✵✺� òî ãèïîòå✁ó ✂❍ îòâåðãàþò ✭✧ ✄ ☎ðèòè÷åñ☎èé óðîâåí✆ ñòàòèñòè÷åñ☎îé ✁íà÷èìîñòè✮✳
✯
✸✱✹✼❊✤✼ ý☎âèâàëåíòíî

✵✱✵✵✵✵✵✵✸✹✼✝

×✞✟á✠ ✡☛☞✞✌ ✟✍✎✟✏✑✎✡☞ ä✒ÿ ✡✍ñ✟✒✌ü✟✏✑✎✡ÿ ä✡✍✲
ñ☞ð✍✡✟✎✎✟ã✟ ✑✎✑✒✡ü✑ ✭➘➚✮✱ á✠✒✑ ñð✟✏☞ä☞✎✑ ñð✟✏☞ðê✑
ä✑✎✎✠û ✎✑ ✎✟ð☛✑✒✌✎✟✍✞✌ ð✑✍ñð☞ä☞✒☞✎✡ÿ ✡ ✟ä✎✟ð✟ä✲
✎✟✍✞✌ ✏✑ð✡✑✎✍� Ð☞üó✒✌✞✑✞✠ ñð✟✏☞ðê✡ ñ✟ ✞☞✍✞ó ❙❤❛♣✐✁♦✲
❲✂✄☎➆✆ ✍✟✟✞✏☞✞✍✞✏✡ÿ ð✑✍ñð☞ä☞✒☞✎✡ÿ óð✟✏✎☞é ✏ ✍óáðÿ✲

ä✑û ✎✟ð☛✑✒✌✎✟☛ó ä✑✎✠ ✏ ✍☞ä✌☛✟☛ ✍✞✟✒áá☞� ➶ ê✑àä✟☛
✟á✝☞ê✞☞ ✭ð☞ã✡✟✎ ✡✒✡ ✍✞ð✑✎✑✮ ✏ ä✏óû ✍óáðÿä✑û ✡ü ✞ð➳û
✭✏ ✟ä✎✟☛ ✡ü ✞ð➳û ✑☛☞ð✡ê✑✎✍ê✡û✮ ä✟✍✞✡ã✎ó✞✠☞ óð✟✏✎✡

✍✞✑✞✡✍✞✡÷☞✍ê✟é ü✎✑÷✡☛✟✍✞✡✱ ✈✞❧✟❡✠ ✱ á✠✒✡ ☛☞✎✌✡☞



⑧☛➁➃➁☞☛➑ ✥ ✌✍➃✩✌✪➁✫ ✬➁✎➑✏✌✧✥✍ ✑✒✷✓ ✷✔✕✖✗

✘✻

✙✚èòè✛å✜✙î✢î✣ èìåííî✿ ✤❂✵✣✵✺✳ Ñëå✦îâ★òåë✯íî✣ ✢èïî✰

òå✴★ ✶❍ îòâå✚✢★åò✜ÿ✿ èìååò✜ÿ áîë✯ü★ÿ âå✚îÿòíî✜ò✯

òî✢î✣ ✛òî ✴í★✛åíèÿ ó✚îâíåå íå ïî✦✛èíÿþò✜ÿ ✴★✙îíó
íî✚ì★ë✯íî✢î ✚★✜ï✚å✦åëåíèÿ✳

➶ âî✜✯ìîì ✜òîëá�å ò★áë✳ ✶✵ ï✚å✦✜ò★âëåíû ✚å✴óë✯✰
ò★òû ï✚îâå✚✙è ó✜ëîâèÿ î✦íî✚î✦íî✜òè â★✚è★í✜ ïî
▲❡✈❡✁❡✲òå✜òó✳ ➘î✜òè✢íóòûå ó✚îâíè ✜ò★òè✜òè✛å✜✙îå
✴í★✛èìî✜òè ïî ❐åíèí✢✚★✦✜✙îå è ❒î✜✙îâ✜✙îå îáë★✰
✜òÿì áûëè áîë✯üå ✙✚èòè✛å✜✙î✢î ✴í★✛åíèÿ

✭ ✂❛❧✄☎♣ ❃✆❂✝✱✝✺✮✳ Ñë✞✟✠â✡☛✞ë☞✌✠✱ ã✍ï✠☛✞✎✡ ✶❍ ïð✍✏

✌✍ì✡✞☛ñÿ✱ â✡ð✍✡✌ññ ✠✟✌✠ð✠✟✌ñ✳ ➶ ✠ñ☛✡ë☞✌ñû ñëó÷✡ÿû

✟✠ñ☛✍ã✌ó☛ñ✞ óð✠â✌✍ ñ☛✡☛✍ñ☛✍÷✞ñê✠é ✎✌✡÷✍ì✠ñ☛✍ áñ✏

ë✍ ì✞✌☞ü✞ êð✍☛✍÷✞ñê✠ã✠ ✎✌✡÷✞✌✍ÿ ✭ ✂❛❧✄☎♣ ❁✝✱✝✺✮✱ ÷☛✠

óê✡✎ñâ✡ë✠ ✌✡ ✌✞✠✟✌✠ð✠✟✌✠ñ☛☞ â✡ð✍✡✌ñ✳

Ð✞✎óë☞☛✡☛ñ ☛✞ñ☛✠â ❙❤❛♣✐�♦✲❲✐✁✂➆✡ ✍ ▲❡✈❡♥❡➆✡ ñâ✍✏

✟✞☛✞ë☞ñ☛â✠â✡ë✍ ✠ ✌✞â✠✎ì✠æ✌✠ñ☛✍ ïð✍ì✞✌✞✌✍ÿ ï✡ð✡✏

ì✞☛ð✍÷✞ñê✠ã✠ ➘➚✳ Ï✠ý☛✠ìó áñë ✍ñï✠ë☞✎✠â✡✌ ✌✞ï✡ð✡✏

ì✞☛ð✍÷✞ñê✍é ð✡✌ã✠âñé ✠✟✌✠ô✡ê☛✠ð✌ñé ➘➚ ❑�✉s✂❛✁✲

❲❛✁✁✐s✬✡ ✭✶✾✺✷✮✳ ➶ ✠ñ✌✠â✞ ý☛✠ã✠ ➘➚ ✲ ïð✠â✞ðê✡ ã✍ï✠☛✞✏

✎ñ ✶❍ ✠ ð✡â✞✌ñ☛â✞ ì✞✟✍✡✌ ñð✡â✌✍â✡✞ìñû ñóáðÿ✟✠â✳

➚ë☞☛✞ð✌✡☛✍â✌✡ÿ ã✍ï✠☛✞✎✡à ï✠ êð✡é✌✞é ì✞ð✞✱ ✠✟✌✡ ✍✎

ì✞✟✍✡✌ ✠☛ë✍÷✌✡ ✠☛ ✟ðóã✍û✳

Ð✞✎óë☞☛✡☛ñ ➘➚ ï✠ ❑�✉s✂❛✁✲❲❛✁✁✐s✬ó ✭ñ☛✠ëá✞ö ✾ â

☛✡áë✳ ✶✝✮ ï✠ê✡✎✡ë✍✱ ÷☛✠ ï✠ âñ✞ì ✍ññë✞✟ó✞ìñì ✠á✄✞ê✏

☛✡ì ✟✠ñ☛✍ã✌ó☛ñ✞ óð✠â✌✍ ñ☛✡☛✍ñ☛✍÷✞ñê✠é ✎✌✡÷✍ì✠ñ☛✍

áñë✍ ñóù✞ñ☛â✞✌✌✠ ì✞✌☞ü✞ êð✍☛✍÷✞ñê✠ã✠

✭ ✂❛❧✄☎♣ ❁❁✆❂✝✱✝✺✮✳ Ñë✞✟✠â✡☛✞ë☞✌✠✱ ã✍ï✠☛✞✎ó ✶❍ ì✠æ✏

✌✠ ✠☛â✞ðã✌ó☛☞à û✠☛ÿ áñ ✠✟✌✡ ✍✎ ☛ð➳û ì✞✟✍✡✌ ñð✡â✌✍✏

â✡✞ìñû ñóáðÿ✟✠â ñ☛✡☛✍ñ☛✍÷✞ñê✍ ✎✌✡÷✍ì✠ ✠☛ë✍÷✡ë✡ñ☞

✠☛ ✟ðóã✍û✳

➪✠ë✞✞ óñ☛✠é÷✍â ê âñáð✠ñ✡ì â ✟✡✌✌ñû ✍ ê ð✡✎✌ñì

ô✠ðì✡ì ð✡ñïð✞✟✞ë✞✌✍ÿ ì✞✟✍✡✌✌ñé ☛✞ñ☛ ▼♦♦❞✬✡✱ â ✠ñ✏

✌✠â✞ ê✠☛✠ð✠ã✠ ì✞☛✠✟ P❡❛�s♦♥✬✡✳▼♦♦❞✲☛✞ñ☛ ï✠✟☛â✞ð✟✍ë

✭ñ☛✠ëá✞ö ✶✝ â ☛✡áë✳ ✶✝✮ ñ☛✡☛✍ñ☛✍÷✞ñê✍ ✎✌✡÷✍ì✠✞ â✠✎✏

✟✞éñ☛â✍✞ ô✡ê☛✠ð✡ ➠ýï✠û✡➺ ✌✡ ïð✠✍✎â✠✟ñ☛â✠ ì✠ë✠ê✡

✭ ✂❛❧✄☎♣ ❁❁✆❂✝✱✝✺✮✳ Ñ✠ö✍✡ë☞✌✠✲ýê✠✌✠ì✍÷✞ñê✡ÿ ✠áñ☛✡✏

✌✠âê✡ ñ☛✡☛✍ñ☛✍÷✞ñê✍ ✎✌✡÷✍ì✠ âë✍ÿë✡ ✌✡ ð✡✎â✍☛✍✞ ì✠✏

ë✠÷✌✠ã✠ ñê✠☛✠â✠✟ñ☛â✡ ê✡ê â ð✡ññì✡☛ð✍â✡✞ìñû ð✞ã✍✠✏

✌✡û✱ ☛✡ê ✍ â ö✞ë✠ì ï✠ ñ☛ð✡✌✞✳

☎✆✝✆ ✞✟✠t✲✡☛❝ òå☞ò

✃ð✍☛✞ð✍✍ ❑�✉s✂❛✁✲❲❛✁✁✐s✬✡ ✍ ▼♦♦❞✬✡ ï✠✎â✠ë✍ë✍

âñÿâ✍☛☞ ð✡✎ë✍÷✍ÿ ì✞æ✟ó ➠ýï✠û✡ì✍➺ â ✌✍ëîì✱ ✌✠ ✌✞

óê✡✎✡ë✍✱ ì✞æ✟ó ê✡ê✍ì✍ ✍✎ ✌✍û ý☛✍ ð✡✎ë✍÷✍ÿ ✍ì✞ë✍

ì✞ñ☛✠ áñ☛☞✱ ✡ ì✞æ✟ó ê✡ê✍ì✍ ✲ ✌✞☛✳ Ï✠ý☛✠ìó ñë✞✟óþ✏

ù✍ì ü✡ã✠ì áñë✠ ïð✠â✞✟✞✌✍✞ ✎í✏✑✒✓✔✕✒íí✏ã✏ ✖✗✘✙✚

✛✗✜ ✔✒✓✔✢ ✲ ✡ï✠ñ☛✞ð✍✠ð✌✠ã✠ ï✠ï✡ð✌✠ã✠ ñð✡â✌✞✌✍ÿ

➠ýï✠û➺✳

❮✡✍á✠ë✞✞ ïð✠ñ☛✠é ñï✠ñ✠á ✠ïð✞✟✞ë✞✌✍ÿ ñ☛✡☛✍ñ☛✍✏

÷✞ñê✠é ✎✌✡÷✍ì✠ñ☛✍ ï✠ï✡ð✌ñû ñð✡â✌✞✌✍é ➊ â✍✎ó✡ë☞✏

✌ñé✱ ✍ì✞✌✌✠à ï✞ð✞êðñâ✡þ☛ñÿ ✍ë✍ ✌✞☛ ✟✠â✞ð✍☛✞ë☞✏

✌ñ✞ ✍✌☛✞ðâ✡ëñ ì✞✟✍✡✌ ✌✡ ✟✍✡ãð✡ìì✡û ➠ÿù✍ê ñ óñ✡✏

ì✍➺ ✭❇♦①✲✣✁✤✲✥✦✧★❦❡r ✩❧✪✫✮✳

➘✍✡ãð✡ìì✡ ➠ÿù✍ê ñ óñ✡ì✍➺ ïð✞✟ñ☛✡âëÿ✞☛ ñ✠á✠é

ïðÿì✠óã✠ë☞✌✍ê ✭➠ÿù✍ê➺✮✱ ✟â✞ â✞ð☛✍ê✡ë☞✌ñ✞ ñ☛✠ð✠✌ñ

ê✠☛✠ð✠ã✠ ✭ì✠ãó☛ áñ☛☞ ã✠ð✍✎✠✌☛✡ë☞✌ñì✍✮ ✠☛â✞÷✡þ☛

â✞ðû✌✞ìó ✍ ✌✍æ✌✞ìó êâ✡ð☛✍ëÿì ✟✡✌✌ñû ✭✯✺✲é ✍ ✼✺✲é

ïð✠ö✞✌☛✍ë✍✮✳ ✃✠ã✟✡ óð✠â✌✍ ðÿ✟✡ ð✡ññ✠ð☛✍ð✠â✡✌ñ ✠☛

♠✐♥ ê ♠❛①✱ ☛✠ ý☛✠☛ ✍✌☛✞ðâ✡ë âêëþ÷✡✞☛ ✺✝✰ ñ✞ð✞✟✍✌✏

✌ñû ✎✌✡÷✞✌✍é✳ ❰☛ ñ☛✠ð✠✌ ➠ÿù✍ê✡➺ ê ♠✐♥ ✍ ♠❛① ✎✌✡÷✞✏

✌✍ÿì ☛ÿ✌ó☛ñÿ ➠óññ➺✳ ✃â✡✟ð✡☛✍ê✍ ✎✡ ➠óñ✡ì✍➺ ✞ñ☛☞ âñ✏

áð✠ññ ➊ ✟✡✌✌ñ✞✱ ✎✌✡÷✞✌✍ÿ ê✠☛✠ðñû ó✟✡ë✞✌ñ ✌✡ á✠ë✞✞

÷✞ì ✶✱✺ ü✍ð✍✌ñ ➠ÿù✍ê✡➺ ✭✠☛ ✞ã✠ êð✡ÿ✮✳ ✃ð✞ñ☛✍ê â

➠ÿù✍ê✞➺ ✠☛â✞÷✡✞☛ âñá✠ð✠÷✌✠ìó ñð✞✟✌✞ìó✱ â✞ð☛✍✏

ê✡ë☞✌✡ÿ ë✍✌✍ÿ ✲ ✎✌✡÷✞✌✍þ ì✞✟✍✡✌ñ✱ âñð✞✎ñ ✭✎✡ñ✞÷ê✍✮

ï✠ ã✠ð✍✎✠✌☛✡ë☞✌ñì ñ☛✠ð✠✌✡ì ➊ ✟✠â✞ð✍☛✞ë☞✌✠ìó ì✞✏

✟✍✡✌✌✠ìó ✍✌☛✞ðâ✡ëó ✭✎✡ã✍á✡þù✍✞ñÿ ✌✡✎✡✟ âñð✞✎ñ

óê✡✎ñâ✡þ☛ ✌✡ ☛✠✱ ÷☛✠ ✠✌✍ âñû✠✟ÿ☛ ✎✡ êð✡é ➠ÿù✍ê✡➺✮✳

➴✓✱è èí✔✒ð✕✢✱✴í✵✒ ✕✵ð✒ç✵ ✸ÿùèê✏✕â ä✕ó� ✓óáðÿ✲
ä✏✕ ✓óù✒✓✔✕✒íí✏ ï✒ð✒êð✵✕✢þ✔✓ÿ✱ ✔✏ ✎✏✑í✏ ✓ñè✲
✔✢✔✴✱ ñ✔✏ ð✢ç✱èñè✒ ✎✒äè✢í ✓✔✢✔è✓✔èñ✒✓êè í✒✲
çí✢ñè✎✏ è í✢✏á✏ð✏✔✳

Ð✍ñ✳ ✽✳ ➘✍✡ãð✡ìì✡ ➠❇✪①✲✣✁✤✲✥✦✧★❦❡r➺
ïð✠✍✎â✠✟ñ☛â✡ ì✠ë✠ê✡ â Ð✠ññ✍✍ ✍ ÑØ➚

Ïå✚èî✦û✿
✶ ➊ ➠í★✛★ë✯íûå ✜î�è★ëè✴ì➺❀
✯ ➊ ➠✚★✴âèòîå ✜î�è★ëè✴ì➺❀
✸ ➊ ➠í★✛★ë✯íûå ✙★ïèò★ëè✴ì➺✳

❮★ ✚è✜✳ ✁ ✦★íû ✦è★✢✚★ììû ➠ÿ✂è✙ ✜ ó✜★ìè➺ ïî
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✷★★ëåò✛✚é ✤åð✚î✙ ➠ðû✛î÷✛îé ýêî✛îì✚ê✚➺ ✤ðî✚à✲

✦î✙✢ò✦î ìîëîêà ✛å ✦îàðî✢ëî✜ êàê ýòî ✙åêëàð✚ðî✦à✲
ëî✢ü ✚ îæ✚✙àëî✢ü✳ ❒àëî òîãî✜ óòðà÷å✛î ✚ òî✜ ÷òî
✣ûëî ✙î✢ò✚ã✛óòî ✦ ý✤îõó ➠ðàà✦✚òîãî ✢îö✚àë✚àìà➺✳

➶ ÑØ③✜ ✙ëÿ ✢ðà✦✛å✛✚ÿ✜ ✤ðî✚à✦î✙✢ò✦î ìîëîêà ✦
êàæ✙ûé ✤î✢ëå✙óþù✚é ✦ðåìå✛✛îé ✤åð✚î✙ ✢òàò✚✲
✢ò✚÷å✢ê✚ à✛à÷✚ìî ✤ðå✦î✢õî✙✚ëî òàêî✦îå ✤ðå✙û✲

✙óùåãî ✤åð✚î✙à✬



⑧④➁➃➁⑤④➑ ⑥ ⑦⑨➃⑩⑦❶➁❷ ❸➁❹➑❺⑦❻⑥⑨ ❼❽❾❿ ❾➀➂➄➅

➇➈

➉➋➌➍Þ×➎❮➏➎
➐➒ ð➓➔ó→ü➣à➣àì àíà→↔➔à ➔➒➒➣➓↕í↔÷➓➙➛↔↕ ↔➙➣➒➜

ð↔÷➓➙➛↔↕ ðÿä➒â ì➒æí➒ ➛➒í➙➣à➣↔ð➒âà➣üü ÷➣➒ ðà➔â↔➜
➣↔➓ ì➒→➒÷í➒ã➒ ➙➛➒➣➒â➒ä➙➣âà ➔à ï➓ð↔➒ä ➙ ✶✾✺✵ ï➒
✷✵✶✸ ã➒ä� â ✃↔ð➒â➙➛➒éü ❐➓í↔íãðàä➙➛➒é ↔ ❒➒➙➛➒â➜
➙➛➒é ➒á→à➙➣ÿ↕✱ â ö➓→➒ì â Ð➒➙➙↔é➙➛➒é Ô➓ä➓ðàö↔↔
á�→➒ ➙→➒æí�ìü í➓➙➣àá↔→üí�ìü ➙ ï➓ð↔➒äàì↔ ð➒➙➣à
↔ ➙ïàäàü ➔à➙➣➒ÿ ↔ äàæ➓ ïð➒âà→à ➒➣ðà➙→↔✳ ➐ð↔ ý➣➒ì
↔ì➓→à ì➓➙➣➒ ➙↔í↕ð➒íí➒➙➣ü ä↔íàì↔➛↔ ï➒➛à➔à➣➓→➓é
ðà➔â↔➣↔ÿ ➙➛➒➣➒â➒ä➙➣âà ðà➔í�↕ ð➓ã↔➒í➒âü ð➓ã↔➒í➒â
↔ ➙➣ðàí�û ➐➒ ä➓➙ÿ➣↔→➓➣↔ÿì ➒➣í➒➙↔➣➓→üí�➓ ➙ð➓äí➓➜
ã➒ä➒â�➓ ➣ð➓íä� ➛➒→➓áà→↔➙üü ↔ì➓íí➒✿ ï➒ ï➒ã➒→➒➜
âü✁ ➊ ➒➣ ✲✻✱✾ ä➒ ✰✂ü✽✪ü ï➒ ïð➒äó➛➣↔âí➒➙➣↔ ➛➒ð➒â ➊
➒➣ ✲✵✱✄ ä➒ ✰✻✱✷✪ü ï➒ âà→➒â➒ìó ïð➒↔➔â➒ä➙➣âó ì➒→➒➜
➛à ➊ ➒➣ ✲✻✱✵ ä➒ ✰✄✱✼☎✳ ➶ ï➒➙→➓äí↔➓ ã➒ä� ✭✷✵✶✵✲
✷✵✶✸✮ â ✃↔ð➒â➙➛➒éü ❐➓í↔íãðàä➙➛➒é ↔ ❒➒➙➛➒â➙➛➒é
➒á→à➙➣ÿ↕ ÷↔➙→➓íí➒➙➣ü ➛➒ð➒â ➙➒➛ðààà→à➙ü ➙➒➒➣â➓➣➜
➙➣â➓íí➒ íà ✹ü✆ü ✝ü✞ ↔ ✆ü✝✪ â ã➒äü ïð➒äó➛➣↔âí➒➙➣ü
➛➒ð➒â ï➒â�✟à→à➙ü íà ✠ü✞ü ✝ü✆ ↔ ✝ü✆✪ â ã➒äü ïð➒↔➔➜
â➒ä➙➣â➒ ì➒→➒➛à ➓æ➓ã➒äí➒ ïàäà→➒ íà ✡ü✝ü ☛ü✡ ↔ ✠ü✹✪û
➐➒ Ð➒➙➙↔↔ ➣ð➓íä� á�→↔ ➙➒➒➣â➓➣➙➣â➓íí➒ ✲✵✱☞✱ ✌✶✱✵

↔ ✲✶✱☞☎ â ã➒ä✳
Ñ ➣➒÷➛↔ ➔ð➓í↔ÿ ➒á➓➙ï➓÷➓í↔ÿ íà➙➓→➓í↔ÿ ➙➣ðàí�

ì➒→➒➛➒ìü ýï➒↕à ➠ðà➔â↔➣➒ã➒ ➙➒ö↔à→↔➔ìà➺ ✍✡✎✞✡✲
✡✎✎☛ ããû✏ á�→à íà↔á➒→➓➓ ➠á→àã➒ïð↔ÿ➣í➒é➺✳ ➐ð↔
ìà→�↕ íàä➒ÿ↕ü ✝☛✠☛✲✝✞✂☛ ➛ãü í➒ á➒→ü✟➒ì ï➒ã➒→➒➜
âü➓ü ✝☛ü✠✲✝✝ü✝ ì→í✳ ➛➒ð➒âü ïð➒↔➔â➒ä➙➣â➒ ì➒→➒➛à
➙➒➙➣àâ→ÿ→➒ ✹✹ü✂✲✺✻✱✵ ì→í✳ ➣➒ííû Ý➣➒ â ✡ü✠ ðà➔à
á➒→ü✟➓ ✍➙➣à➣↔➙➣↔÷➓➙➛↔ ➔íà÷↔ì➒✏ü ÷➓ì â ýï➒↕ó ➛à➛
➠íà÷à→üí➒ã➒ ➙➒ö↔à→↔➔ìà➺ ✭✶✾✺✶✲✶✾✼✵ ããû✮ü ➣à➛ ↔
➠íà÷à→üí➒ã➒ ➛àï↔➣à→↔➔ìà➺ ✭✶✾✾✶✲✷✵✶✸ ããû✏û ❒➓æäó
ï➒➙→➓äí↔ì↔ ðà➔→↔÷↔➓ â ïð➒↔➔â➒ä➙➣â➓ ì➒→➒➛à á�→➒
➙➣à➣↔➙➣↔÷➓➙➛↔ í➓➔íà÷↔ì➒✳
➶ ýï➒↕ó ➠íà÷à→üí➒ã➒ ➛àï↔➣à→↔➔ìà➺ →↔á➓ðà→üí�➓

ý➛➒í➒ì↔÷➓➙➛↔➓ ➠ð➓ô➒ðì�➺ ïð↔â➓→↔ ➛ í➓á�âà→�ì
➣➓ìïàì ➙➒➛ðàà➓í↔ÿ ï➒ã➒→➒âüÿ ➛➒ð➒â✱ ä➒↕➒ä↔â✟↔↕ â
ð➓ã↔➒íà↕ ä➒ ✻✲✼☎ â ã➒äû Ñ➒➛ðàà➓í↔➓ ï➒ã➒→➒âüÿ â➛ó➜
ï➓ ➙ ✟↔ð➒➛➒ìà➙✟➣àáí➒é ã➒→✟➣↔í↔➔àö↔➓é ➙ï➒➙➒á➜
➙➣â➒âà→↔ ï➒â�✟➓í↔✁ ïð➒äó➛➣↔âí➒➙➣↔ ➛➒ð➒â íà ☞✲✻☎
â ã➒ä✳ ❰äíà➛➒ ð➒➙➣ ïð➒äó➛➣↔âí➒➙➣↔ í➓ ➙ì➒ã ➛➒ìï➓í➜
➙↔ð➒âà➣ü ï➒➣➓ð↔ â ïð➒↔➔â➒ä➙➣â➓ ì➒→➒➛à ↔➔✲➔à ä➓ï➒➜
ïó→ÿö↔↔û ➶ ➒➣→↔÷↔➓ ➒➣ ýï➒↕↔ ➠ðà➔â↔➣➒ã➒ ➙➒ö↔à→↔➔➜
ìà➺✱ ïð➒↔➔â➒ä➙➣â➒ ì➒→➒➛à ➙➒➛ðààà→➒➙ü íà ✸✲✻✪ â

ã➒ä✳
➶ ✝☛✡✂ ãû ï➒ã➒→➒âü➓ ➛➒ð➒â â ÐÔ ➙➒➙➣àâ→ÿ→➒ ✄✱✼

ì→í ã➒→➒âü ↔→↔ ✂✎✪ ➒➣ ìà➛➙↔ìà→üí➒ã➒ â ✡✎✞✎ ãû
➐ð➒äó➛➣↔âí➒➙➣ü ➛➒ð➒â óâ➓→↔÷↔→à➙ü â ➙ðàâí➓í↔↔ ➙
➣à➛➒â➒é â ✡✎✠☛ ãû â ✝ü✂ ðà➔à ✍✂✽✎✂ ➛ã✏✳ ➶ì➓➙➣➓ ➙ ➣➓ì✱
ïð➒↔➔â➒ä➙➣â➒ ì➒→➒➛à ➙➒➛ðà➣↔→➒➙ü ä➒ ✂☛ü✠ ì→í ➣➒íí
✭✺☞☎ ➛ ✡✎✎☛ ãû✮✳ Ð➒➙➙↔ÿ ➠ä➒ãíà→à➺ ÑØ➚ ï➒ ï➒ã➒→➒➜
âü✁ü í➒ ➒➣➙➣àâàí↔➓ ï➒ ïð➒äó➛➣↔âí➒➙➣↔ ➛➒ð➒â óâ➓➜
→↔÷↔→➒➙ü ➙ ✂✆ ä➒ ✻✶✪ü ï➒ ïð➒↔➔â➒ä➙➣âó ì➒→➒➛à ✲ ➙ ✺✻
ä➒ ✆✶☎✳ ➬àí↔ìàÿ ✆ ì➓➙➣➒ â ì↔ð➓ ï➒ ïð➒↔➔â➒ä➙➣âó
ì➒→➒➛àü ÐÔ â ✝☛✡✂ ã➒äó ↔ìï➒ð➣↔ð➒âà→à ì➒→➒➛à ↔
ì➒→➒÷í�↕ ïð➒äó➛➣➒â íà ✝ü✠ ì→ðä ä➒→→àð➒â ÑØ➚
✍➐➒→↔➣➒âàü Þð➛➒ü ✝☛✡✹✏û ✃à➛ ïð➓ä➙➣àâ→ÿ➓➣➙ÿü á➓➔
ð➒➙➣à ÷↔➙→➓íí➒➙➣↔ ➛➒ð➒â ïð➒á→➓ìó ïð➒↔➔â➒ä➙➣âà
ì➒→➒➛à í➓ ð➓✟↔➣üû
➶ ÑØ➚ ì➒→➒÷í➒➓ ➙➛➒➣➒â➒ä➙➣â➒ ðà➔â↔âà→➒➙ü

➙➣àá↔→üí➒û Õ➒➣ÿ ï➒ã➒→➒âü➓ ↔ ➙➒➛ðààà→➒➙ü â ➣➓÷➓➜

í↔➓ â➙➓ã➒ ðà➙➙ìà➣ð↔âà➓ì➒ã➒ ï➓ð↔➒äà â ➙ð➓äí➓ì íà
✵✱✾✪ â ã➒ä✱ í➒ ïð➒äó➛➣↔âí➒➙➣ü ➛➒ð➒â ➓æ➓ã➒äí➒ ï➒➜
â�✟à→à➙ü íà ✡✡☛✲✡✹☛ ➛ã ì➒→➒➛à ✭➙→➓ä➙➣â↔➓ óï➒ðí➒➜
ã➒ èííî✑✒✓èîííî✔î ➣ðóäà àì➓ð↔➛àí➙➛↔↕ ó÷➳í�↕ü
➙ï➓ö↔à→↔➙➣➒âü ô➓ðì➓ð➒â✏û ➶ ð➓➔ó→ü➣à➣➓ ➙ ✡✎✞☛✲↕
ã➒ä➒â ➣➓ìï� ïð↔ð➒➙➣à ïð➒↔➔â➒ä➙➣âà ì➒→➒➛à á�→↔
íà óð➒âí➓ ✡ü✞✪ â ã➒ä✳ ➶ ✷✵✶✵✲✝☛✡✂ ããû ➣ð➓íä
➙➒➙➣àâ↔→ ✰✡ü✠✪ â ã➒ä ✭➣à➛➒é æ➓ á�→ â Ð➒➙➙↔↔ü í➒ ➙
➒áðà➣í�ì ➔íà➛➒ì✮✳ Ïð✕✖ ✗ð✕✘åð✙✚✖ ð✛✜✙✚✢ ÷✕ñ✣
ëå✙✙✚ñò✕ ✤✚✢✙✥✦ ê✚ð✚✜✧ ✜ ★✩✫✬ ✯✚✤✴ ✜ ❀❁➋ ❂✥✣
ë✚ ✗ð✚✕❃✜å✤å✙✚ ✘✚ë✚ê✛ ✜ ✬ ð✛❃✛ ❂✚ë❄øå ✭✾✶✱☞

ì→í ➣➒íí✏✖ ÷å✘ ✜ ❅❆✳
➐ð↔÷↔í� íà✟↔↕ í➓ó➙ï➓↕➒â â ä➓→➓ ï➒➙➣ð➒➓í↔ÿ

➛àï↔➣à→↔➔ìàü â ÷à➙➣í➒➙➣↔ü ð➓à→↔➔àö↔↔ →↔á➓ðà→ü➜
í�↕ ð➓ô➒ðì ✡✎✎☛✲↕ ã➒ä➒â ÷➳➣➛➒ ➒ïð➓ä➓→↔→ ➶û❒û
Ñ↔ì÷➓ðàü àâ➣➒ð óí↔➛à→üí➒ã➒ ➣ðóäà ➠Ðà➔â↔➣↔➓ ý➛➒➜
í➒ì↔➛↔ Ð➒➙➙↔↔ ➔à ✡☛☛ →➓➣✿ ✡✎☛☛✲✝☛☛☛➺ ✭✷✵✵✼✮✿ ➠❮❇
î❈❇❉❊❇❋❇íí✒ÿ ì✒ò❇ðè✒ëüíî✱ í❇ ❊îä✔îòî✑ë❇íí✒ÿ
îð✔✒íèç✒✓èîííî✱ ð✒çðóøè✑ø✒ÿ ❊ð❇æíè❇ ì❇õ✒íèç✲
ìû è í❇ ó❉❊❇✑ø✒ÿ ❉îçä✒òü íî✑û❇✱ ýò✒ ð❇åîðì✒✱
ê✒ê è ❊ð❇äûäóùè❇✱ ç✒ ✶✵ ë❇ò î❉óù❇❉ò✑ë❇íèÿ í❇
❊ðèí❇❉ë✒ îæèä✒❇ìûõ ❊îëîæèò❇ëüíûõ ð❇çóëüò✒✲
òî✑✳ Ïðè✑❇äø✒ÿ ê í❇✑èä✒ííîìó ð✒í❇❇ ❉îêð✒ù❇íèþ
❉❇ëü❉êîõîçÿé❉ò✑❇ííî✔î ❊ðîèç✑îä❉ò✑✒ í✒ ✓❇ëûõ
✹�✪✳✳✳➺ ✍➙û ✶✄✻✲✡✽✞❀ ➙ìû ➣à➛æ➓ ➐ð↔→➒æ➓í↔ÿ ✹ ↔ ✠✏û
➶ì➓➙➣➓ ➙ ➣➓ì✱ ➶û❒û Ñ↔ì÷➓ðà ➒➣ì➓÷à→ ↔ í➓➛➒➣➒ð�➓
ï➒→➒æ↔➣➓→üí�➓ ➣➓íä➓íö↔↔ íà ðóá➓æ➓ â➓➛➒â✿
➠❹❊ð❇ä❊ðèíÿò✒ÿ ✑ Ðî❉❉èè î❋❇ð❇äí✒ÿ ð❇åîðì✒
❊îòð❇❈î✑✒ë✒ êîð❇ííî✔î ❊❇ð❇❉ìîòð✒✱ êîòîðûé
ýí❇ð✔è❋íî ❊ðî✑îäèò❉ÿ ✑ ❊î❉ë❇äíè❇ ✔îäû è ❉î❊ðî✲
✑îæä✒❇ò❉ÿ î❊ð❇ä❇ë❇ííûìè ❊îëîæèò❇ëüíûìè èç✲
ì❇í❇íèÿìè✱ ✑ ❋✒❉òíî❉òè✁ í✒❋✒✑øèì❉ÿ ✑ ✶✾✾✾ ✔✂
❊ðèðî❉òîì ❉❇ëü❉êîõîçÿé❉ò✑❇ííîé ❊ðîäóê✓èè ✭✑

✶✾✾✾ ✔✂ ✄ í✒ ☎✱✶✱ ✑ ✷✵✵✵ ✔✂ ✄ í✒ ✼✱✼✱ ✑ ✷✵✵✶ ✔✂ ✄ í✒
✻✁✽✪✮➺✳ ❮➓➙ì➒➣ðÿ íà ý➣➒ü ➒í ➙÷↔➣à→ ï➒→➒æ➓í↔➓ â
➙➣ðàí➓ ➛ð↔➣↔÷➓➙➛↔ì✿ ➠❹❰äí✒êî ❊❇ð❇ëîì ✑ î❉ó✲
ù❇❉ò✑ëÿ❇ìîé ✒✔ð✒ðíîé ð❇åîðì❇ ✑ Ðî❉❉èè ä✒ë❇êî
❇ù➳ í❇ í✒❉òó❊èë✱ òð❇❈óÿ ❈❇çîòë✒✔✒ò❇ëüíî✔î ❊ðè✲
íÿòèÿ ✓❇ëîé ❉è❉ò❇ìû ❊ðèí✓è❊è✒ëüíûõ ❉òð✒ò❇✔è✲
❋❇❉êèõ ð❇ø❇íèé➺û ✃ ý➣➒ìó ➙→➓äó➓➣ ä➒áàâ↔➣üü â íó➜
→➓â�↕ ã➒äà↕ ➙ï➓ö↔à→↔➙➣àì↔ ❒↔í➙➓→ü↕➒➔à ↔ ó÷➳➜
í�ì↔ Ð➒➙➙➓→ü↕➒➔à➛àä➓ì↔↔ á�→ ï➒äã➒➣➒â→➓í ïð➒➜
➓➛➣ ➙➣ðà➣➓ã↔↔ ýôô➓➛➣↔âí➒ã➒ ↔ ó➙➣➒é÷↔â➒ã➒ ðà➔â↔➜
➣↔ÿ ➚➐✃ ä➒ ✝☛✡☛ ãû ✍❐àïà➓âü ➘➓ä➓➓âàü ✝☛☛✽✏û ➚â➣➒➜
ð� ➒➣ì➓÷à→↔ü ÷➣➒ ➠ð➓à→↔➔àö↔ÿ ïð➒➓➛➣à íà÷↔íà➓➣
ïð↔í➒➙↔➣ü ï➓ðâ�➓ ð➓➔ó→ü➣à➣�➺ü äà➳➣ ➠í➒â�é ↔ì➜
ïó→ü➙ â ðà➔â↔➣↔↔ ➙➓→ü➙➛➒ã➒ ↕➒➔ÿé➙➣âà➺ü ï➒➔â➒→↔➣
➠â á→↔æàé✟➓ì áóäóà➓ì ➔àíÿ➣ü ➙➓→ü➙➛➒ìó ↕➒➔ÿé➜
➙➣âó ä➒➙➣➒éí➒➓ ì➓➙➣➒ â ð➒➙➙↔é➙➛➒é ý➛➒í➒ì↔➛➓➺û

❮à➙➛➒→ü➛➒ ýí➓ðã↔÷➓í á�→ ➠➛➒ð➓íí➒é ï➓ð➓➜
➙ì➒➣ð➺ ➒÷➓ð➓äí➒é ð➓ô➒ðì�✱ íà➙➛➒→ü➛➒ ýôô➓➛➣↔â➜
íà á�→à ð➓à→↔➔àö↔ÿ ➒÷➓ð➓äí➒é ➙➣ðà➣➓ã↔↔ ➠ó➙➣➒é➜
÷↔â➒ã➒ ðà➔â↔➣↔ÿ ➚➐✃➺ ì➒æí➒ ➙óä↔➣ü ↔➔ á➒→➓➓
ï➒➔äí↔↕ ï➒➛à➔à➣➓→➓é ï➒ æ↔â➒➣í➒â➒ä➙➣âóû Òà➛ü ➓➙→↔
â ✡✎✎☛ ãû â ïð➒äó➛ö↔↔ ➙➓→ü➙➛➒ã➒ ↕➒➔ÿé➙➣âà íà æ↔➜
â➒➣í➒â➒ä➙➣â➒ ïð↔↕➒ä↔→➒➙ü ✻✸☎✱ ➣➒ â ✝☛☛✠✱ ✷✵✶✵ ↔
✝☛✡✂ ããû ➙➒➒➣â➓➣➙➣â➓íí➒ ✠✡✱ ✺☞ ↔ ✹✞✪ ✍✃àðà✲❒óð➔àü
➹ðàæäàí➛↔íü ✝☛✡✂✮✳



⑧✆➁➃➁✝✆➑ ✥ ✞✟➃✩✞✠➁✫ ✬➁✭➑✮✞✧✥✟ ✡☛☞✌ ☞✍✎✏✑

✒✓

➶✔✕✖ÿ ë✕å�å✱ ïîëîæ✕✁�✕ â æ�âîå✁îâîä✂åâ✕ â

ö✕ëî✖ ✁✕ óëó÷ø✄✕å✂ÿ☎ ✄ ✂å✔✄å✕à�÷✕✂ê�õ ✔✕ø✕✁�é✱ â
êî✔✁✕ ✖✕✁ÿþ✆�õ ✂�åó✄ö�þ✱ ✁✕å✳ Óæ✕ âîç✁�êë�

✁îâ✝✕ ï✔îáë✕✖✝û ýêî✁î✖�÷✕✂ê�✕ ✂✄✁êö�� ç✄ï✄ä✲

✁✝õ ✂å✔✄✁ � �õ ✂å✔✕✖ë✕✁�✕ �çîë�✔îâ✄åü Ðî✂✂�þ✳

Õî÷✕å✂ÿ ✁✄ä✕ÿåü✂ÿ✱ ÷åî â✁✕ø✁�✕ â✝çîâ✝ ✭óà✔îç✝✮
ïîäâ�à✁óå ✔óêîâîä✂åâî ✂å✔✄✁✝☎ î✂îá✕✁✁î ÷�✁îâ✲

✁�êîâ ✖�✁�✂å✕✔✂åâ ô�✁✄✁✂îâ✱ ýêî✁î✖�÷✕✂êîàî
✔✄çâ�å�ÿ � ✂✕ëü✂êîàî õîçÿé✂åâ✄☎ ê ï✔�✁ÿå�þ å✄ê�õ

✖óä✔✝õ ✔✕ø✕✁�é✱ êîåî✔✝✕ ✂ôî✔✖�✔óþå ó✂ëîâ�ÿ �
✂�✂å✕✖ó ✔✕✄ëü✁✝õ ✂å�✖óëîâ ê✄ê äëÿ ïîää✕✔æê�
✁✄ö�î✁✄ëü✁îàî ❬êî✁êó✔✕✁åî✂ïî✂îá✁îàî❪ ï✔î�çâîä✲
✂åâ✄✱ å✄ê � äëÿ ✖�✁�✖�ç✄ö�� ✔�✂êîâ â ✂ô✕✔✕ ï✔î✲
äîâîëü✂åâ✕✁✁îé � å✕õ✁îëîà�÷✕✂êîé ç✄â�✂�✖î✂å�✞
➷�ç✁✕✁✁î ✁✕îáõîä�✖✝ ä✕é✂åâ✕✁✁✝✕ ✔✕ø✕✁�ÿ☎ ê✄ê
✂ê✄ç✄ë Ï✔✕ç�ä✕✁å ➶✳➶✳ Ïóå�✁✿ ➠➘✟✠✡ í☛☞✡ ☞✟✠☛ò✌✍
ð☛✎✡ò✏ ð☛✎✡ò☛ò✌➺✞

Ðî✂✂�é✂ê✄ÿ çîîå✕õ✁�÷✕✂ê✄ÿ ✁✄óê✄✱ â ÷✄✂å✁î✂å�

✂✕ë✕êö�î✁✁✄ÿ✱ å✄êæ✕ äîëæ✁✄ ✂îîåâ✕å✂åâîâ✄åü ✂î✲

â✔✕✖✕✁✁✝✖ â✝çîâ✄✖✳ ✃✄ê ï✔✕ä✂å✄âëÿ✕å✂ÿ✱ ✁✕îáõî✲
ä�✖î ✂✖✕✁�åü êîëî✁�✄ëü✁óþ ï✄✔✄ä�à✖ó ✔✄çâ✕ä✕✁�ÿ
æ�âîå✁✝õ✳ ➶ ïë✕✖✕✁✁î✖ ✂êîåîâîä✂åâ✕ ✑ ýåî îåê✄ç îå
àîëøå�✁îç✄â�✂�✖îé ➠✂✕ë✕êö��➺✞ ❮✄äî ï✔✕ê✔✄å�åü
îá✖✄✁✝â✄åü ✂✕áÿ � îá✆✕✂åâî✱ �✖✕✁✁îû ä✕✂ÿå�ë✕å�ÿ✲
✖� ➠å✕î✔✕å�÷✕✂ê� îáî✂✁îâ✝â✄åü➺ ïîàëîå�å✕ëü✁î✕
✂ê✔✕✆�â✄✁�✕ ✭❐✄á�✁îâ✱ Ï✔îõî✔✕✁êî✱ ✷✵✶✺✒ � ➠✂î✲

çä✄â✄åü➺ â ê✄æäî✖ ✔✕à�î✁✕ ➠✁îâ✝✕➺ å�ï✝ ✑ å✳✁✳

➠✂✕ë✕êö�î✁✁✝✕ äî✂å�æ✕✁�ÿ➺✱ å✔✄åÿ ✁✄ ç✄âîç ➠ëó÷✲
ø✕àî ✖�✔îâîàî à✕✁îôî✁ä✄➺ ✖�ëë�✄✔ä✝ ✔óáë✕é ✓ç✄

ïî✂ë✕ä✁�✕ ✔✕ ë✕å �✖ïî✔å�✔îâ✄✁î áîë✕✕ ✖✽✗ å✝✂✳

àîëîâ ê✔óï✁îàî ✔îà✄åîàî ✂êîå✄ ✭Ñóä✄✔✕â � ä✔✳✱
✷✵✶✺✒✒✞ ❮óæ✁î ✂îîåâ✕å✂åâîâ✄åü ✂âî✕é êâ✄ë�ô�ê✄✲

ö�� � ✁✕ ï✔✕ä✂å✄âëÿåü ïî✖✕✂✁✝✕ ✂óáïîïóëÿö��✱ â
ïë✕✖✂å✄ä✄õ êîåî✔✝õ â✝✂îêîê✔îâ✁✝õ æ�âîå✁✝õ

ë�øü ✸✵✑✖✗✪✱ ê✄ê ➠àîëøå�✁✂êóþ ïî✔îäó Ðî✂✂��➺

✭❐✄á�✁îâ✱ Ï✔îõî✔✕✁êî✱ ✕✗✔✖✮✳ ❮óæ✁î ✁✕ ï✔✕äë✄✲
à✄åü ✄✔õ✄�÷✁✝✕ å✕õ✁îëîà�� � ✖✕åîä✝☎ ê✄ê✱ ✁✄ï✔�✲
✖✕✔✱ ÑÐ➶✑✖✕åîä äëÿ ïë✕✖✕✁✁îé îö✕✁ê� æ�âîå✁✝õ

✭✘✖�å✔�✕â✱ Òó✔ëîâ✄✱ ✕✗✔✹❀ ê✔�å�êó ✂✖✳ â ✭✃óç✁✕✲
öîâ✱ ✕✗✔✕✄✮✮✳ Ñ ä✔óàîé ✂åî✔î✁✝☎ ✁✕ ✂ë✕äó✕å ✂ï✕êó✲
ë�✔îâ✄åü ✁✄ ã✟í✡ìí✡✙ ñ✟✠✟✚✛èè✱ îá✕✆✄ÿ ÷✕✔✕ç ✁✕✜
✭✄✮ á✝✂å✔î ✔✕ø�åü ✁✄êîïë✕✁✁✝✕ ç✄ ä✕✂ÿå�ë✕å�ÿ
ï✔îáë✕✖✝ ïî ✖✕åîä✄✖ ✂îâ✕✔ø✕✁✂åâîâ✄✁�ÿ îå✕÷✕✲
✂åâ✕✁✁îàî ✂êîå✄ � ✭á✮ ✁✄÷✄åü ➠✢✣✤✥✦✧★✩✧✦✫✬★✯

✥✰✴✻✴✼✼✾❁ ❂✩✫✦★✼✾❁ ✼✬ ✻✩✧✦✫✾✴ ✧✾✼✣✩➺ ✭Ðó✲

ê�✁ � ä✔✳✱ ✕✗✔❃✄☎✒✞ ❰✂îá✕✁✁î☎ êîàä✄ ✁✕å ✁� äî✂å✄✲

åî÷✁✝õ ç✁✄✁�é✱ ✁� ✁✄â✝êîâ ä✄æ✕ ïî îá✝÷✁îé ✭✁✕
à✕✁î✖✁îé✮ îö✕✁ê✕ ïë✕✖✕✁✁îé ö✕✁✁î✂å� æ�âîå✁✝õ

✭Ðóê�✁ � ä✔✳✱ ✕✗✔❃á❀ å✄êæ✕ ✂✖✳ â åî✖ æ✕ æó✔✁✄ë✕
✔✕êë✄✖ó ✁✄ á✝ê✄ ❄✡ã ❅☞èí❆❒ ✁✄ ✂✳ ❃✹ ✭✔✕çóëüå✄å✝
îö✕✁ê�✮✒✞
➶✁✄÷✄ë✕ ✁✄äî ✡ñ❇✡èò✌ � ❇í✟☞ðèò✌ ✂îâ✔✕✖✕✁✁✝✕

á�î✖✕å✔�÷✕✂ê�✕ ✖✕åîä✝ ❈❉❊❋●❍●■❏❏■❑ ✂✕ë✕êö��✞
❰ä✁îâ✔✕✖✕✁✁î ð☛▲ð☛✎✡ò☛ò✌ � ❇✡▼✠✡òèò✌ â ï✔✄ê✲
å�÷✕✂êóþ ✂✕ë✕êö�þ ✕ä�✁óþ �✁ôî✔✖✄ö�î✁✁óþ ✂�✲

✂å✕✖ó ✂ ✁✕îáõîä�✖✝✖ ï✔îà✔✄✖✖✁✝✖ îá✕✂ï✕÷✕✁�✲
✕✖✱ ô✕✁îå�ï�÷✕✂ê�✖�☎ à✕✁✕✄ëîà�÷✕✂ê�✖� � à✕✁✕å�✲
÷✕✂ê�✖� á✄ç✄✖� ä✄✁✁✝õ ✁✄ î✂✁îâ✕ å✕ë✕êî✖✖ó✁�ê✄✲
ö�î✁✁✝õ å✕õ✁îëîà�é ✭✃óç✁✕öîâ✱ ✔◆◆❖✱ ✶PP◗☎ ✷✵✵✶✒✞

➪ë✄àî äëÿ ýåîàî â ✂å✔✄✁✕ ✕✂åü õî✔îø�✕ ✁✄✔✄áîåê�
✂îå✔óä✁�êîâ ❰❰❰ ➠Ï❐➮❮❰Ð➺ ïî Ñ➴❐Ý✃Ñ❘ó✞

Òîëüêî ïî✂ë✕ ýåîàî � ï✔� ó✂ëîâ�� ✼✬❙✰✴❂✬ù✴❚✦

✫✾✧✬ù✩✫✬✼✩ÿÿ ✣✦✻ô✦✧★✼✦❚✦ ✤✦❙✴✧❂✬✼✩ÿ ✩ ✤ñ✬✲
✰✬✼✤✩✧✦✫✬✼✼✦❚✦ ✣✦✧✻✰✴✼✩ÿ ❂✩✫✦★✼✾❁ ì✡æ✟ò

✎ûò✌ ❇✡▲ì✡æí☛ ✔✕✄ë�ç✄ö�ÿ ï✔î✕êå✄✭✑îâ✒ ïî ➠â✝✲

âîäó îå✕÷✕✂åâ✕✁✁îé ✂✕ë✕êö�� ✁✄ ✖�✔îâîé ó✔î✲
â✕✁ü➺✱ �✂ïîëüçóÿ ✖îë✕êóëÿ✔✁î✑à✕✁✕å�÷✕✂ê�✕ å✕õ✲
✁îëîà��✞

Ñ✕é÷✄✂ æ✕✱ â ï✔✄êå�÷✕✂êî✖ ïë✄✁✕✱ ✁✕îáõîä�✖î
✁✄÷✄åü ▼ð✡☞✏ìû❇☛íè✟ ➠äî✔îæ✁îé ê✄✔å✝➺ ïî✿ ✓✶✒

îáá✕ä�✁✕✁�þ ïî✖✕✂✁✝õ àîëøå�✁�ç�✔îâ✄✁✁✝õ
✂óáïîïóëÿö�é � óâ✕ë�÷✕✁�þ ïîàîëîâüÿ êî✔îâ äëÿ
ïîâ✝ø✕✁�ÿ ï✔î�çâîä✂åâ✄ ✁✕ åîëüêî ✖îëîê✄✱ ✁î �

✖ÿ✂✄ ✭â ✂å✔✄✁✕ ✷✑✺✪ ✂êîå✄ ✖ÿ✂✁✝õ ïî✔îä☎ ◗✼✑P✵✪
✖ÿ✂✄ îå ✂êîå✄ ✖îëî÷✁✝õ ïî✔îä✒❀ ✓✷✒ ✔✄ç✔✄áîåê✕ á�î✲
ëîà�÷✕✂ê� � ýêî✁î✖�÷✕✂ê� îáî✂✁îâ✄✁✁îé ✂✕ë✕êö�✲
î✁✁îé ï✔îà✔✄✖✖✝ ïî✂✔✕ä✂åâî✖ êî✖ïüþå✕✔✁îàî
�✖�å✄ö�î✁✁îàî ✖îä✕ë�✔îâ✄✁�ÿ ✭➪✄✂îâ✂ê�é✱ ✃óç✲

✁✕öîâ✱ ✔◆��❀ ✃óç✁✕öîâ✱ ✔◆◆✽✮❀ ✭❃✮ î✂âî✕✁�þ ✖óëü✲
å�ï✔�ç✁✄êîâîé îö✕✁ê� æ�âîå✁✝õ ïî ✖✕åîäîëîà��
❇▲❯✁ ❆✂✐♠❛✄ ▼☎❞❡✄ ✭✃óç✁✕öîâ✱ ✷✵✵✸☎ ✕✗✔✕á✮❀ ✓✹✒
â✁✕ä✔✕✁�þ ïï✳ ✕ � ❃ â ✔✄çâ✕ä✕✁�✕ ✂�✁å✕å�÷✕✂êîé
ïî✖✕✂✁îé ïîïóëÿö��✱ êîåî✔✄ÿ â ö✕ëî✖✱ ê✄ê ï✔✕ä✲
✂å✄âëÿ✕å✂ÿ✱ áóä✕å �✖✕åü äî✂å✄åî÷✁î â✝✂îê�é à✕✁✕✲
å�÷✕✂ê�é ïîå✕✁ö�✄ë✞ Ï✔îö✕✂✂ ýåîå äîëàîâ✔✕✖✕✁✲
✁✝é✱ ✁✄óêî✜✖ê�é✱ ç✄å✔✄å✁✝é � â êî✁å✕ê✂å✕ â✁✕ø✲
✁�õ â✝çîâîâ✱ â✕✔îÿå✁î✱ á✕ç✄ëüå✕✔✁✄å�â✁✝é☎ ✕✂ë�
✁✕ ✂÷�å✄åü ✄ëüå✕✔✁✄å�âîé ✂ó✆✕✂åâóþ✆óþ êîëî✁�✲

✄ëü✁óþ ✂�✂å✕✖ó ✔✄çâ✕ä✕✁�ÿ ✭✃óç✁✕öîâ✱ ✕✗✔❃✮✞

Ï✔îâ✕ä✜✁✁î✕ �✂✂ë✕äîâ✄✁�✕ ïîê✄ç✄ëî ➊ ✄✁✄ë�ç

â✔✕✖✕✁✁✝õ ✔ÿäîâ â æ�âîå✁îâîä✂åâ✕ ✖îæ✕å îá✕✂ï✕✲
÷�åü ✁✄ó÷✁✝õ ✔✄áîå✁�êîâ✱ óï✔✄âë✕✁ö✕â � ✂ï✕ö�✄✲
ë�✂åîâ✑ï✔✄êå�êîâ �✁å✕✔✕✂✁îé � ïîë✕ç✁îé �✁ôî✔✲
✖✄ö�✕é✳ ❰áîá✆✄þ✆�✕ ïîê✄ç✄å✕ë� ä�✁✄✖�ê� ➊
õ✔î✁îëîà�÷✕✂êî✕ ✂✔✕ä✁✕✕✱ ✂✔✕ä✁�é ✄á✂îëþå✁✝é

ï✔�✔î✂å✱ ✂✔✕ä✁�é îå✁î✂�å✕ëü✁✝é å✕✖ï ï✔�✔î✂å✄ �
ä✔✳ ➊ õ✄✔✄êå✕✔�çóþå å✔✕✁äîâóþ êî✖ïî✁✕✁åó✳ ❰✁�
✁✕îáõîä�✖✝ ï✔� îáîá✆✕✁�� õ✄✔✄êå✕✔�✂å�ê å✔✕✁ä✄
ê✄ê ç✄ äë�å✕ëü✁✝é ï✕✔�îä✱ å✄ê � ïî ✔✄çë�÷✁✝✖
ï✕✔�îä✄✖✞ ❰✁� ✁✕ç✄✖✕✁�✖✝ ï✔� ✂✔✄â✁✕✁�� ✔ÿäîâ
ä�✁✄✖�ê� ç✄ ✁✕îä�✁✄êîâ✝✕ ïî äë�å✕ëü✁î✂å� îå✲

✔✕çê� â✔✕✖✕✁� � ï✔� â✝áî✔✕ ✄✁✄ë�å�÷✕✂êîé ôó✁ê✲

ö�� â✝✔✄æ✕✁�ÿ å✔✕✁ä✄✳ ➶✖✕✂å✕ ✂ å✕✖☎ ✂ë✕äó✕å
�✖✕åü â â�äó✱ ÷åî✱ ïî â✂✕é â✕✔îÿå✁î✂å�✱ âî ✖✁îà�õ
✂ëó÷✄ÿõ ✔✄✂ï✔✕ä✕ë✕✁�✕ ó✔îâ✁✕é çîîå✕õ✁�÷✕✂ê�õ
â✔✕✖✕✁✁✝õ ✔ÿäîâ ✁✕ áóä✕å îåâ✕÷✄åü å✔✕áîâ✄✁�ÿ✖
ï✄✔✄✖✕å✔�÷✕✂êîé ✂å✄å�✂å�ê�✳ Ïîýåî✖ó äëÿ ✄✁✄ë�ç✄
çîîå✕õ✁�÷✕✂ê�õ â✔✕✖✕✁✁✝õ ✔ÿäîâ ✁✕îáõîä�✖î �✂✲

ïîëüçîâ✄åü ✁✕ï✄✔✄✖✕å✔�÷✕✂ê�✕ ✖✕åîä✝ ✂å✄å�✂å�ê�

�ë� ✖✕åîä✝ ÷�✂ë✕✁✁îàî ✔✕✂ý✖ïë�✁à✄✳ Ïî✂ë✕ä✁�✖✱
ê✄ê ï✔✕ä✂å✄âëÿ✕å✂ÿ✱ ✂ë✕äó✕å îåä✄åü ï✔✕äïî÷å✕✁�✕✱
å✳ê✳ î✁� î✂âîáîæä✄þå �✂✂ë✕äîâ✄å✕ëÿ îå ✁✕îáõîä�✲
✖î✂å� ä✕ë✄åü ✁✕ â✂✕àä✄ îáî✂✁îâ✄✁✁✝✕ ï✔✕äïîëî✲
æ✕✁�ÿ✱ îå✁î✂�å✕ëü✁î ✁î✔✖✄ëü✁î✂å� � àî✲

✖î✂ê✕ä✄✂å�÷✁î✂å� ✭îä✁î✔îä✁î✂å�✮ �✂åî✔�÷✕✂ê�õ
ä✄✁✁✝õ✳

➚✁✄ë�ç çîîå✕õ✁�÷✕✂ê�õ â✔✕✖✕✁✁✝õ ✔ÿäîâ ïîë✕✲
ç✕✁ � â ï✕✔✂ï✕êå�â✁î✖ ✄✂ï✕êå✕✳ ➶✝ÿâë✕✁�✕ � õ✄✲



⑧✆➁➃➁✝✆➑ ✥ ✞✟➃✩✞✠➁✫ ✬➁✭➑✮✞✧✥✟ ✡☛✷✱ ✷☞✌✍✎

✸✵

ðà✏✑åðè✒✑è✏à î✒✓îâ✓îé ✑å✓äå✓öèè ðà✔âè✑èÿ äàþ✑
î✒✓îâà✓èå äëÿ ïðîãíîçèðîâ�íèÿ✱ ✑✳å✳ îïðåäåëå✓èÿ
áóäóùèõ ✔✓àçå✓èé óðîâ✓åé âðååå✓✓îãî ðÿäà✳ Ïðî✲
öåäóðà ïðîã✓î✔èðîâà✓èÿ áà✔èðóå✑✒ÿ ✓à äîïóùå✲
✓èè✱ ç✑î ✔à✏î✓îååð✓î✒✑ñ ðà✔âè✑èÿ ïðîöå✒✒à â
ïðîøëîå ✭✑ðå✓ää ✒îõðà✓è✑✒ÿ è â ïðîã✓î✔èðóååîå
áóäóùåå✳ Ý✑à è✓åðöèî✓✓î✒✑ñ æèâî✑✓îâîä✒✑âà ➊

î✒✓îâà äëÿ ï�ð✁ï�✂òèâíîé ý✂✁òð�ïîëÿöèè ✄ïðî✲
äëå✓èÿ ðÿäàà ☎✏✒✑ðàïîëÿöèþ â ïðîøëîå ✓à✔ûâàþ✑
➠ðå✑ðî✒ïå✏✑èâîé➺ä✳ Ïî☎✑îåó ïî îöå✓✏àå ✑ðå✓äîâ
✔à ✷✵✶✵✆✷✵✶✸ ãã✳✝ ïðåä✒✑àâëå✓✓ûõ â ✑àáë✳ ✹✆✾✝ åîæ✲

✓î â ïåðâîå ïðèáëèæå✓èè ✭ãðóáîä ïðîã✓î✔èðîâà✑ñ

ïî✏à✔à✑åëè ðà✔âè✑èÿ åîëîç✓îãî ✒✏î✑îâîä✒✑âà ✓à ✶✆

✷ ãîäà âïåð➳ä✳ Òà✏✝ â ✷✵✶✹ ãîäó✝ ïî ïðåäâàðè✑åëñ✲

✓ûå äà✓✓ûå Ðî✒✒✑à✑à✝ â Ðî✒✒èè ïîãîëîâñå ✏îðîâ
✒î✏ðà✑èëî✒ñ ✓à ✞✪✱ ïðîäó✏✑èâ✓î✒✑ñ ïîâû✒èëà✒ñ ✓à
✞✝✞✟✠ ïî äà✓✓ûå ❯✡☛❆✝ â ÑØ➚ ïîãîëîâñå ✏îðîâ
óâåëèçèëî✒ñ ✓à ☞✝✌✪✱ ✒ðåä✓èé óäîé ïîâû✒èë✒ÿ ✓à
✍✟✳ Ý✑è ïî✏à✔à✑åëè äî✒✑à✑îç✓î óäîâëå✑âîðè✑åëñ✲

✓î âïè✒ûâàþ✑✒ÿ â äîâåðè✑åëñ✓ûå è✓✑åðâàëû ïðî✲
ã✓î✔îâ ïî ✓àøèå îöå✓✏àå✳ Ïðîã✓î✔ ✓à áîëåå î✑äà✲
ë➳✓✓îå âðååÿ ïî✑ðåáóå✑ è✒ïîëñ✔îâà✓èå è✓ûõ ïîä✲
õîäîâ è ✒ïåöèôèçå✒✏èõ ✒✑à✑è✒✑èçå✒✏èõ åîäåëåé✳

❐✎✏✑✒✓✏✔✒✓

✞✕ ✖✗✓✏î✘ü✑✙ ✚✛ ❰á✔îð à✓ãëîÿ✔ûç✓ûõ óçåá✓è✏îâ
ïî à✓àëè✔ó âðååå✓✓ûõ ðÿäîâ✳ ✃â�íòèë✜✕

✍☞☞✽✠ ✺✿✌✾✆✺✺✕

✍✕ ✖✗✢✑✒✣î✗ ✤✛ Ñ✑à✑è✒✑èçå✒✏èé à✓àëè✔ âðååå✓✓ûõ

ðÿäîâ✳ ➊ ❒✳✥ ❒èð✱ ✶✦✼✧✳ ➊ ✼✧✻ ✒✳
★✕ ✖✗✎✣✎èî✙✓ ➘✛➘✛✩ ➮✙✓✗üî ß✛✫✛ Ïðîã✓î✔èðîâà✲

✓èå ïàðàåå✑ðîâ çè✒ëå✓✓î✒✑è ✒åëñ✒✏îõî✔ÿé✲

✒✑âå✓✓ûõ æèâî✑✓ûõ â ✬ð✏ó✑✒✏îé îáëà✒✑è ✴✴

❮àóç✓ûå è✒✒ëåäîâà✓èÿ ✒✑óäå✓✑îâ â ðåøå✲
✓èè à✏✑óàëñ✓ûõ ïðîáëåå ➚Ï✮✳ ➊ ✬ð✏ó✑✒✏✥
✬ð➹ÑÕ➚✱ ✷✵✶✸✳ ➊ ×✯✰❀❁ ■■❂ ❃ ❄❂ ❅✆✞☞✕

✌✕ ✖❇✓✗✓✣ü✑✙ ➶✛❈✛✩ Þ❉❊✓❋✑✙ ✫✛✫✛ ●í✯❍❏❑ âð▲▼

ì▲íí◆❖ ðÿäîâ ❏ ïðîãíî❑❏ðîâ✯í❏▲å Ó�▲áí❏ê❂

❃ ❒❂å ✿❏í✯í✰◆ ❏ ✰❀✯❀❏✰❀❏ê✯✱ ✷✵✶✵❂ ❃ ✸✷✵ ✰❂

✺✕ ➪✓✘✓✣✓✗î✙ Þ✛➹✛✩ ➘îé✗✎èî✙ ✖✛❈✛✩ ✃î✒î✘✑✙

✫✛Ô✛✩ Þ✒î✙✣è✎é ✖✛Þ✛ Ïð❏ê❍✯äíî✁ ✯í✯❍❏❑

âð▲ì▲íí◆❖ ðÿäîâ ✰ ïðîãð✯ììî✁ Ý✂Ð➮❄Ò●❂

➊ Ö▲í❀ð ❄Ï ➠➘❏✯❍îã➺ ❒✄Ó✱ ✶✾✾✶❂ ❃ ✸✷✽ ✰❂

✻✕ ➪✓✣î✙✣è✎é ❈✛➬✛✩ ✃✔❉✗✑öî✙ ➶✛✫✛ ❒▲❀îä❏�▲✰ê❏▲

ð▲êîì▲íä✯☎❏❏ ïî ð✯❑ð✯áî❀ê▲ ❏ îï❀❏ì❏❑✯☎❏❏

ïðîãð✯ìì ✰▲❍▲ê☎❏❏ â ìî❍î�íîì æ❏âî❀íî▼

âîä✰❀â▲❂ ➊ ❐❂å ✂❮➮➮Ð✄✆✱ ✶✾❅❅❂ ❃ ✽❅ ✰❂

✼✕ ➪î✒î✙✎èî✙ ➶✛ ✝✛✩ ➪î✒î✙✎èî✙ ➮✛ ✝✛

❙✞❆✞■❙✞■❈❆ ➤ ✆ ❄❀✯❀❏✰❀❏�▲✰ê❏✁ ✯í✯❍❏❑ ❏

îáð✯áî❀ê✯ ä✯íí◆❖ â ✰ð▲ä▲ ❲✐✟❞♦✇s➤❂ ❃ ❒❂å

✿❏❍❏íú✱ ✶✾✾✽❂ ❃ ✠✵✽ ✰❂

✽✕ ➪îÿ✒✣è✎é ✖✛ß❂ ❰á�✯ÿ ❀▲îð❏ÿ ✰❀✯❀❏✰❀❏ê❏❂ ❃ ❒❂å

❒✄Ó❂ ❃ ✶✾❅❅❂ ❃ ✸✷❅ ✰❂

✾✕ ➪✒✎✘✘✎✗✢ä✑✒ ➘✛ ✂ð▲ì▲íí◆▲ ðÿä◆å îáð✯áî❀ê✯

ä✯íí◆❖ ❏ ❀▲îð❏ÿ❂ ❃ ❒❂å ❒❏ð✱ ✶✾✽✵❂ ❃ ✺✸✠ ✰❂

✞☞✕ ➶î✘èî✙✓ ✫✛✖✛✩ ✃✔ä✑✙✣è✓ÿ ➮✛ ➶✛ ➮✰❀îð❏�▲✰ê❏▲

❏ ✰îâð▲ì▲íí◆▲ ❏❑ì▲í▲í❏ÿ ê❍❏ì✯❀✯å Ó�▲áíî✆

ì▲❀îä❏�▲✰ê❏✁ êîìï❍▲ê✰❂ ❃ Òîì✰êå Òîì✰ê❏✁

ãî✰óä✯ð✰❀â▲íí◆✁ óí❏â▲ð✰❏❀▲❀❂ ➊ ✍☞✞☞

❬❤tt♣✿✿✿❣❣❢✕t✁✉✕r✉✿✴✂♥t✄♥t✿❢❛✴✉❧t②✿ ✁tr✉✴t✉r✄✿
❝☎✆✐✝✞♠❡✟❡♦✝♦✠♦✡☛✞☞✌❜✠✐❝✆✟✐♦✟s✞➮✰❀îð❴❏❴✰îâð

❴ ❏❑ì▲í▲í❏ÿ❴ê❍❏ì✯❀✯✞✍
✞✞✕ ➹✘✓✗ö ✚✛ ❒▲ä❏êî✆á❏î❍îã❏�▲✰ê✯ÿ ✰❀✯❀❏✰❀❏ê✯❂❃

❒❂å Ïð✯ê❀❏ê✯✱ ✶✾✾✾❂❃ ✹✺✾ ✰❂

✞✍✕ ➹✒ä✎❊î✙✣è✎é ✖✛✫✛ ●í✯❍❏❑ ❀ð➳❖ ❏ áî❍▲▲ í▲❑✯▼

â❏✰❏ì◆❖ ãðóïï êî❍❏�▲✰❀â▲íí◆❖ ä✯íí◆❖❂

Ý✂îëîãèÿ ÷�ëîâ�✂�✕ ✍☞☞✽✠ ★✿✺☞✆✺✽✕

✞★✕ ➹✔✣✓✒î✙ ➶✛✫✛ ❄❀✯❀❏✰❀❏ê✯å Ó�▲á❂ ïî✰îá❏▲ ä❍ÿ

âó❑îâ❂ ➊ ❒❂å✎❮➮Ò➮➊➘●❮●✱ ✷✵✵✸❂ ❃ ✹✠✸ ✰❂

✞✌✕ ➘è✎✏✒✎✑✙ ➶✛➪✛✩ ✤✔✒✘î✙✓ Þ✛➹✛ Ï❍▲ì▲íí✯ÿ

☎▲ííî✰❀❁ ãî❍ø❀❏í✰ê❏❖ á◆êîâ ê✯í✯ä✰êî✁ ✰▲▼

❍▲ê☎❏❏✱ î☎▲í➳íí◆❖ ì▲❀îäîì ❄Ð✂ â ✃✯í✯ä▲ ❏

❐▲í❏íãð✯ä✰êî✁ îá❍✯✰❀❏✕ ❒îëî÷íî� è ìÿ✁íî�

✁✂îòîâî✏✁òâî✕ ✍☞✞✌✠ ✻✿✞✽✆✍✞✕

✞✺✕ ➘✔❊✒î✙✓ ✤✛❐✛ ❄❀✯❀❏✰❀❏�▲✰ê❏▲ ì▲❀îä◆ ïðîãíî▼

❑❏ðîâ✯í❏ÿå Ó�▲á❂ ïî✰îá❏▲ ä❍ÿ âó❑îâ❂ ❃ ❒å

✎❮➮Ò➮✆➘●❮●✱ ✷✵✵✸❂ ❃ ✷✵✠ ✰❂

✞✻✕ ➘✔❊✒î✙✣è✓ÿ ❐✛➮✛ Ïðîãíî❑❏ðîâ✯í❏▲ âð▲ì▲íí◆❖

ðÿäîâ â ï✯ê▲❀▲ ❙✟✆✟✐s✟✐❝✆å ❒▲❀îä❏�▲✰ê❏▲ óê✯▼

❑✯í❏ÿ❂ ➊ Òîì✰êå Òîì✄Ó✱ ✷✵✶✷❂ ➊ ✸✠ ✰❂

✞✼✕ ➘✔✗✎✗ ➮✛✩ ➘✓✗è✙✑✒✏ ✖✛✩ ✃î✑✑✏èî✙ ✖✛ Ï▲ð▼

✰ï▲ê❀❏â◆ ð✯❑â❏❀❏ÿ ✰êî❀îâîä✰❀â✯ ❏ êîíêó▼

ð▲í❀î✰ïî✰îáíî✰❀❁ ìî❍î�íîãî ✰êî❀✯✱ ð✯❑âî▼

ä❏ìîãî â Ðî✰✰❏✁✰êî✁ ✿▲ä▲ð✯☎❏❏❂ ❒îëî÷íî�

è ìÿ✁íî� ✁✂îòîâî✏✁òâî✕ ✍☞✞★✠ ★✿✞✆✺✕

✞✽✕ ➘➘è ➶✛ ❰áð✯áî❀ê✯ ä✯íí◆❖ í✯ Ï✃ â ïð❏ì▲▼

ð✯❖❂❃❄Ïáå Ï❏❀▲ð✱ ✶✾✾❅❂ ❃✷✹✵ ✰❂

✞✾✕ ➬✎✗✑✑✗èî ✖✛✝✛✩ ✃✓ã✎✒î✙✓ ✫✛➶✛ Ò▲íä▲í☎❏❏ ❏

ô✯ê❀îð◆ ìî❍î�íî✁ ïðîäóê❀❏âíî✰❀❏ êîðîâ❂

Ý✂îíîìè✂� ✁�ë✜✁✂îõîçÿé✁òâ�ííûõ è ï�ð�ð�✲
á�òûâ�þùèõ ïð�✏ïðèÿòèé✕ ✍☞✞☞✠ ★✿✍✌✆✍✼✕

✍☞✕➬➬❊è✎✗✓ ➴✛ Ò▲íä▲í☎❏❏ ð✯❑â❏❀❏ÿ ìî❍î�íîãî

✰êî❀îâîä✰❀â✯ ❒î✰êîâ✰êî✁ îá❍✯✰❀❏❂ Ý✂îíî✲
ìè✂� ✁�ë✜✁✂îãî õîçÿé✁òâ� Ðî✁✁èè✕ ✍☞✞✞✠

✾✿✺✌✆✻☞

✍✞✕ ✃✓✒è✓✗î✙ ➶✛✚✛ ●í✯❍❏❑ âð▲ì▲íí◆❖ ðÿäîâ ✞✞
✃îí✰ï▲ê❀ ❍▲ê☎❏✁ ä❍ÿ ✰❀óä▲í❀îâ ❑✯î�íîãî

î❀ä▲❍▲í❏ÿ✱ îáó�✯✒�❏❖✰ÿ ïî ✰ï▲☎❏✯❍❁íî✰❀❏

☞✽☞✻☞✞ ➊ ➠❄❀✯❀❏✰❀❏ê✯➺❂ ❃ ❮îâî✰❏á❏ð✰ê✝

✷✵✶✶❂ ❃ ✷✽ ✰✕ ❬❤tt♣✁✿✿✿ ✴✓✉✕♥✁t✉✕r✉✿
❦❛❢✿♣✄r✁✂♥✁✿✽✺✌✿❛✿❢✓❧✄✔❣✄t✿✞☞★✍☞✻❄♥✂✕✄♥✉❂✞❪✕

✍✍✕ ✃✓✗✏î✒î✙✎✑ ➹✛➹✛ ●í✯❍❏❑ âð▲ì▲íí◆❖ ðÿäîâ✕

Ýêîíîì❏�▲✰ê❏✁ æóðí✯❍ ✂ØÝ❂ ✷✵✵✷✠ ✞✿ ✽✺✆

✞✞✻✕

✍★✕✃✓✒✓✖✫✔✒❉✓ ✚✛✩ ➹✒✓ä✢✓✗è✎✗ ✖✛ ➪▲❍✯ÿ êí❏ã✯

Ðî✰✰❏❏❂ ❄❀ðî❏❀▲❍❁✰❀âî✱ ï▲ð▲✰❀ðî✁ê✯ ❏ ð▲▼

ôîðì◆å ✶✾✺✵✆✷✵✶✷ ãã❂ ❃ ❒❂å ✃í❏æí◆✁ äîì

➠❐❏áðîêîì➺✱ ✷✵✶✸❂ ✗❤tt♣✿✿✿♣r✂✘❧✄✕❛♥❛❧②✁✓✁✕
r✉✿✇❤✓t✄✘✂✂❦✿✇✘✂✂❦✔✍✍✕❤t✕❧❪✕

✍✌✕ ✃✑✗✢✓✘✘ ✫✛✩ ✚✏ü➘✓✒✏ ✖✛ ❒íîãîì▲ðí◆✁ ✰❀✯▼

❀❏✰❀❏�▲✰ê❏✁ ✯í✯❍❏❑ ❏ âð▲ì▲íí◆▲ ðÿä◆❂ ❃

❒❂å ❮✯óê✯✱ ✶✾❅✠❂ ❃ ❅✸✠ ✰❂

✍✺✕ ✃✎✣✑✘✙✙✓ ✫✛➶✛ ➮ì❏❀✯☎❏îííî▲ ìîä▲❍❏ðîâ✯í❏▲

✰❏✰❀▲ì â ✰ð▲ä▲ ❆✟☛▲♦✡✐❝å Ó�▲áíî✆ì▲❀îä❂ ïî▼

✰îá❏▲❂ ❃ ✚ê✯❀▲ð❏íáóðãå Ó✄ÒÓ✆ÓÏ➮✱ ✷✵✵✾❂ ❃

✽✽ ✰❂

✍✻✕ ✃✘✎èî✙✓ ✚✛✝✛ Ð✯❑â❏❀❏▲ ï❍▲ì▲ííîãî ìî❍î�íî▼

ãî ✰êî❀îâîä✰❀â✯✕ ➚ãð�ðí�ÿ í�✛✂�✕ ✍☞✞★✠✼✿✌✆✺✕

✍✼✕ ✃î✙✓✘✑✙✓ ➹✛➘✛ Ïð❏ì▲í▲í❏▲ ❀▲îð❏❏ âð▲ì▲íí◆❖

ðÿäîâ â ýêîíîì❏�▲✰ê❏❖ ❏✰✰❍▲äîâ✯í❏ÿ❖å

✃óð✰ ❍▲ê☎❏✁❂ ❃ ❮îâî✰❏á❏ð✰êå ➮❑ä❂ ❮✄Ó✱

✷✵✵✽❂ ❃ ✺✠ ✰❂

✍✽✕ ✃îè✘✓öè✎é ➶✛✩ ✃✔✘✎èî✙✓ ❈✛ ❮îâ◆▲ ì▲❀îä◆

✰▲❍▲ê☎❏❏ â ✰êî❀îâîä✰❀â▲❂ ➷èâîòíîâî✏✁òâî

Ðî✁✁èè✕ ✍☞☞✽✠ ✞✞✿✌✼✆✌✽✕



⑧✜➁➃➁✢✜➑ ✥ ✣✤➃✩✣✪➁✫ ✬➁✭➑✮✣✧✥✤ ✦★✷✱ ✷✯✰✳✵

✸✶

✻✾✼ ✽❀å❁å❀ ❮❃❅❃ Ò❇❈ðèÿ â❇ð❈ÿòí❈ñòè è ìàò❇ìàòè✲
÷❇ñêàÿ ñòàòèñòèêà� ➊ ❒�✿ Þ❮✁Ò✁✂➘➚❮➚✱
✻✵✵✻✼ ✂ ✺✼✄ ñ�

✸✵✼ ✽✃ä❀☎✆✝ ❰❃Ñ❃✞ ✟☎❀☎ç☎✆✝ ❐❃➶❃ Ý✠✠❇êòèâí❈ñò✡
ðà☛âèòèÿ ì❈ë❈÷í❈ã❈ ñê❈ò❈â❈☞ñòâà â ãðóïï❇
ïð❇☞ïðèÿòèé ➚✌✍ ✍❈ñòð❈ìñê❈é ❈áëàñòè� ✴✴
Òð� ✍❈ñòð❈ìñê❈é ➹✎Õ➚� ✍❈ñòð❈ìà✿ ✍➹✎Õ➚✱
✷✏✶✏� ✦ ✑ûï� ✼✒� ✦ ✎� ✶✶✷✂✓✻✵✼

✸✓✼ ✽✃ç✔åö☎✆ ➶❃✟❃ ✎❈☛☞àíè❇ èí✠❈ðìà✕è❈ííûõ
ñèñò❇ì óïðàâë❇íèÿ ñ❇ë❇ê✕è❇é ì❈ë❈÷í❈ã❈
ñê❈òà� ➬îî✖✗✘✙✚ÿ✼ ✓✾✾✻❀ ✓✵✿✻✂✓✵✼

✸✻✼ ✽✃ç✔åö☎✆ ➶❃✟❃ ✌ð❈ãðàììí❈❇ è èí✠❈ðìà✕è❈í✲
í❈❇ ❈á❇ñï❇÷❇íè❇ ñ❇ë❇ê✕èè æèâ❈òíûõ� ➘î✲
êëàä� Ðîññ✗ëü✘îçàêàä✗ì✚✚✼ ✓✾✾✽❀ ✹✿✸✵✂✸✻✼

✸✸✼ ✽✃ç✔åö☎✆ ➶❃✟❃ ✎òðàò❇ãèÿ ã❇í❇òè÷❇ñê❈é ❈✕❇íêè
ì❈ë❈÷í❈ã❈ ñê❈òà ✴✴ ✎òðàò❇ãèÿ ðà☛âèòèÿ æè✲
â❈òí❈â❈☞ñòâà ✁❈ññèè ➊ ÕÕÕ â❇ê ✴ ✎á� ìàò❇✲
ðèàë❈â íàó÷í❈é ñ❇ññèè ✭❒❈ñêâà✱ ✷✒✂✷✺ èþëÿ
✷✏✏✶ ã�✮� ➊ ❒�✿ ✁❈ññ❇ë✡õ❈☛àêà☞❇ìèÿ� ✦ ✷✏✏✶�

✦ ×�✶� ➊ ✎� ✶✾✂✂✻✵✾✼
✸✹✼ ✽✃ç✔åö☎✆ ➶❃✟❃ ❒❇ò❈☞û ïë❇ì❇íí❈é ❈✕❇íêè

æèâ❈òíûõ ñ ââ❇☞❇íè❇ì â ò❇❈ðèþ ❇▲❯✄� ✦
✍èð❈â✿ ➬❈íàë✡íûé ❮✁✁✎Õ ✎❇â❇ð❈✂✑❈ñò❈êà✱
✷✏✏✒� ✦ ✒✺☎ ñ�

✸✺✼ ✽✃ç✔åö☎✆ ➶❃✟❃ ✁ñï❈ë✡☛❈âàíè❇ ã❇í❈✠❈í☞à
ã❈ëøòèíñê❈é ï❈ð❈☞û â ì❈ë❈÷í❈ì ñê❈ò❈â❈☞✲
ñòâ❇ ✍èð❈âñê❈é ❈áëàñòè� ➘îêëàä� Ðîññ✗ëü✲
✘îçàêàä✗ì✚✚✼ ✻✵✵✹❀ ✹✿✹✻✂✺✓✼

✸✻✼ ✽✃ç✔åö☎✆ ➶❃✟❃ ❒❇ò❈☞ ❈✕❇íêè æèâ❈òíûõ ï❈
ñò❇ï❇íè ð❈☞èò❇ë✡ñê❈ã❈ âëèÿíèÿ✿ èíí❈âà✕èÿ
èëè ñòàãíà✕èÿ❄ Ï✆îáë✗ì� á✚îëîã✚✚ ï✆î✲
äóê✖✚â✙�✘✝✚âî✖✙�✘� ✷✏✶✷à✞ ✷✿✽✾✂✓✓✺✼

✸✼✼ ✽✃ç✔åö☎✆ ➶❃✟❃ ✌ë❇ì❇ííàÿ ❈✕❇íêà æèâ❈òíûõ✿
ïð❈øë❈❇✱ íàñò❈ÿù❇❇✱ áó☞óù❇❇ ✭❈á☛❈ð✮� Ï✆î✲
áë✗ì� á✚îëîã✚✚ ï✆îäóê✖✚â✙�✘ ✝✚âî✖✙�✘✼
✷✏✶✷á✞ ✂✿✓✽✂✺✼✼

✸✽✼ ✽✃ç✔åö☎✆ ➶❃✟❃ ✁à☛â❇☞❇íè❇ ï❈ ëèíèÿì è
ã❈ëøòèíè☛à✕èÿ✿ ì❇ò❈☞û ❈✕❇íêè✱ ñ❈ñò❈ÿíè❇
è ï❇ðñï❇êòèâû� Ï✆îáë✗ì� á✚îëîã✚✚ ï✆î✲
äóê✖✚â✙�✘✝✚âî✖✙�✘✼ ✻✵✓✸❀ ✸✿✻✺✂✼✾✼

✸✾✼ ❐✝✟è✔☎✆ ➶❃➶❃✞ ✠❀☎õ☎❀å✔ð☎ ✠❃❮❃ ❒❈☞❇ðíè☛à✲
✕èÿ ÷➳ðí❈✂ï➳ñòð❈é ï❈ð❈☞û êðóïí❈ã❈ ð❈ãàò❈✲
ã❈ ñê❈òà â ✁❈ññèè íà ❈ñí❈â❇ èñï❈ë✡☛❈âàíèÿ
ã❇í❈✠❈í☞à ã❈ëøòèí❈â✼ ❒îëî÷✙î✗ ✚ ìÿñ✙î✗
ñêî✖îâîäñ✖âî✼ ✻✵✓✺❀ ✓✿✻✂✼✼

✹✵✼ ❐✝✡✝å✆ ✟❃➹❃✞ ☛åäåå✆✝ Ñ❃➚❃ Ýê❈í❈ìè÷❇ñêè❇
ð❇✠❈ðìû â ñ❇ë✡ñê❈ì õ❈☛ÿéñòâ❇ ✁❈ññèè✼
➶✗ñ✖✙✚ê ❰✆✗✙áó✆ãñêîãî ãîñóäà✆ñ✖â✗✙✙îãî
ó✙✚â✗✆ñ✚✖✗✖à� ✷✏✏☎✞ ☎✺ ✭àïð❇ë✡✮✿✹✂✓✓✼

✹✓✼ ❐å✆è✔ ☛❃✟❃✞ Ñòåå✝✔ ☛❃✞ ✽❀å✟è☞✌ Ò❃Ñ❃✞ ➪å✍
❀å✔✎☎✔ ✟❃❐❃ ✎òàòèñòèêà ☞ëÿ ì❇í❇☞æ❇ð❈â ñ

èñï❈ë✡☛❈âàíè❇ì ▼✏✑r♦s♦❢t ❊①✑❝❧�✦ ❒�✿ ✑èë✡✲
ÿìñ✱ ✷✏✏✂�✦✶✒✶✷ ñ�

✹✻✼ ❐å❁å✒ð☎ ➪❃Þ❃✞ ❐å❁å✒ð☎ Ñ❃➪❃ ✎ðàâíèò❇ë✡✲
íûé àíàëè☛ êðèò❇ðè❇â ïð❈â❇ðêè ❈òêë❈í❇íèÿ
ðàñïð❇☞❇ë❇íèÿ ❈ò í❈ðìàë✡í❈ã❈ ☛àê❈íà�
❒✗✖✆îëîã✚ÿ✼ ✻✵✵✺❀ ✻✿✸✂✻✸✼

✹✸✼ ❐å❁å✒ð☎ ➪❃Þ❃✞ ❐å❁å✒ð☎ Ñ❃➪❃✞ ➹☎❀✟✃✔☎✆✝
➚❃➚❃ ✓ ïðèì❇í❇íèè è ì❈ùí❈ñòè êðèò❇ðè❇â
ïð❈â❇ðêè ❈☞í❈ð❈☞í❈ñòè ☞èñï❇ðñèé� ×� Õ �

✌àðàì❇òðè÷❇ñêè❇ êðèò❇ðèè✼ ➮çì✗✆✚✖✗ëü✙àÿ
✖✗✘✙✚êà� ✷✏✶✏à✞ ✒✿✓✵✂✓✻✼

✹✹✼ ❐å❁å✒ð☎ ➪❃Þ❃✞ ❐å❁å✒ð☎ Ñ❃➪❃✞ ➹☎❀✟✃✔☎✆✝
➚❃➚❃ ✓ ïðèì❇í❇íèè è ì❈ùí❈ñòè êðèò❇ðè❇â
ïð❈â❇ðêè ❈☞í❈ð❈☞í❈ñòè ☞èñï❇ðñèé� ×� ÕÕ�
❮❇ïàðàì❇òðè÷❇ñêè❇ êðèò❇ðèè✼ ➮çì✗✆✚✖✗ëü✲

✙àÿ ✖✗✘✙✚êà� ✷✏✶✏á✞ ✺✿✓✓✂✓✽✼
✹✺✼ ❐èò✆è✔☎✆ ➶❃✔❃✞ ❐èò✆è✔☎✆✝ ❮❃Þ❃ ✎❈ñò❈ÿíè❇

ì❈ë❈÷í❈ã❈ æèâ❈òí❈â❈☞ñòâà ✑❈ë❈ã❈☞ñê❈é
❈áëàñòè ñ ó÷➳ò❈ì ☛❈íàë✡íûõ ❈ñ❈á❇íí❈ñò❇é✼
❒îëî÷✙î✘îçÿéñ✖â✗✙✙�é â✗ñ✖✙✚ê✼ ✻✵✓✻❀
✓✿✽✽✂✾✻✼

✹✻✼ ❐☎✎ð✃ò☎✆ ➚❃Þ❃ ➚íàëè☛ âð❇ì❇ííûõ ðÿ☞❈â�
✍óðñ ë❇ê✕èé� ❒�✿ ❒➹✕✱ Ôè☛è÷❇ñêèé ✠à✲

êóë✡ò❇ò�
❬❤✖✖♣✿✴✴✗❤❛✘✙✼♣❤②✙✼♠✙✉✼✚✉✴✛✘✙❦✉✖✘✈✴✜❉✢✴ ✣❡✗✂
✖✉✚❡✙❴✖✤♠❡❴✙❡✚✤❡✙❴ ❛✥❛✛②✙✤✙✼♣❞✦❪✼

✹✼✼ ✟✝☞✌öå✆ ✽❃➚❃✞ ✟✃õ✝❀✝❁☎✆✝ Ñ❃Ñ❃ ✎òàòèñòè÷❇✲
ñêèé àíàëè☛ ☞àííûõ â ýê❈ë❈ãèè è ïðèð❈☞❈✲
ï❈ë✡☛❈âàíèè ✭ñ èñï❈ë✡☛❈âàíè❇ì ïð❈ãðàììû
❙✧❆✧✂●★✩✄❍Õ❈✪ ✄❧✫s✮✿ ✕÷❇áí❈✂ì❇ò❈☞è÷�
ï❈ñ❈áè❇� ✦ ✍à☛àí✡✿ ✍Ô✕✱ ✷✏✶✶� ✦ ✺✏ ñ�

✹✽✼ ✟✬☞☞å❀ ➶❃✽❃ ✌❈ëíûé àíãë❈✂ðóññêèé ðóññê❈✂
àíãëèéñêèé ñë❈âàð✡� ➊ ❒�✿ Ýêñì❈✱ ✷✏✶✒� ✦
✶✒✷☎ ñ�

✹✾✼ ❮✝❁ ✟❃➚❃ ➚íàëè☛ ðà☛âèòèÿ ì❈ë❈÷í❈ã❈ æèâ❈ò✲
í❈â❈☞ñòâà â ❐❇íèíãðà☞ñê❈é ❈áëàñòè✼ ✁☛â❇✲
ñòèÿ ✎àíêò✂✌❇ò❇ðáóðñê❈ã❈ ã❈ñó☞àðñòâ❇íí❈✲
ã❈ àãðàðí❈ã❈ óíèâ❇ðñèò❇òà� ✷✏✶✶❀ ✻✹✿✻✺✺✂
✻✺✾✼

✺✵✼ ❮èç✝❁åòäè✔☎✆❅❃Ø❃ ➚íàëè☛ ☞àííûõ✿ ✕÷❇áí❈❇
ï❈ñ❈áè❇� ✦ ❒�✿ ❒✁Ô✁✱ ✷✏✏✄� ✦ ✷✂☎ ñ�

✺✓✼ ❮èðèòè✔ ➚❃ß❃✞ Ñ☎✎✃✔☎✆✝ ✔❃➚❃ ➚íàëè☛ è ïð❈✲
ãí❈☛ âð❇ì❇ííûõ ðÿ☞❈â â ýê❈ë❈ãè÷❇ñêèõ
íàáëþ☞❇íèÿõ è ýêñï❇ðèì❇íòàõ✿ ✕÷❇áí❈✂
ì❇ò❈☞è÷� ï❈ñ❈áè❇� ➊ ✁ðêóòñê✿ ✁ðêóòñê� ã❈ñ�
ï❇☞� óí✂òà✱ ✷✏✏✒� ➊ ☎✷ ñ�

✺✻✼ ❰❀☞☎✆ Þ❃❮❃✞ ❰✎❁è✔è✔ ✽❃✠❃ ❮❇ñòà✕è❈íàðíû❇
âð❇ì❇ííû❇ ðÿ☞û✿ ❒❇ò❈☞û ïð❈ãí❈☛èð❈âàíèÿ
ñ ïðèì❇ðàìè àíàëè☛à ✠èíàíñ❈âûõ è ñûð✡❇✲
âûõ ðûíê❈â� ✎èí❇ðã❇òèêà✿ ❈ò ïð❈øë❈ã❈ ê

áó☞óù❇ìó� ➊ ❒�✿ ❯★✪✪✱ ✷✏✶✶� ✦ ✒☎✂ ñ�
✺✸✼ ✠✝✔ð☎✆✝ Ñ❃➶❃✞ Öû✡è✔ ➚❃✠❃ ✎òàòèñòè÷❇ñê❈❇

è☛ó÷❇íè❇ ☞❈ëã❈âð❇ì❇ííûõ ò❇í☞❇í✕èé â

ñ❇ë✡ñê❈ì õ❈☛ÿéñòâ❇ ✓ð❇íáóðãñê❈é ❈áëàñòè✼
Ýêî✙îì✚÷✗ñê✚é à✙àë✚ç✯ ✖✗î✆✚ÿ ✚ ï✆àê✖✚êà✼
✻✵✓✹❀ ✻✾ ✰✸✽✵✱✿✻✺✂✸✸

✺✹✼ ✠☞☎õ☎ò✔èð☎✆ ✽❃✃❃✞ ✽☎☞ð☎✆ Ñ❃➶❃ ✎òàòèñòèêà�
✦ ❒�✿ Ôëèíò✱ ✷✏✏✄� ✦ ✷☎☎ ñ�

✺✺✼ ✠☎☞èò☎✆✝ ✟❃✞ Þ❀ð☎ ➴❃ ✑ñ➳ áó☞❇ò õ❈ð❈ø❈❹
❮îâî✗ ñ✗ëüñêî✗ ✘îçÿéñ✖âî✼ ✻✵✓✹❀ ✻✿✹✻✂✹✽✼

✺✻✼ ✠û✳☎✆ ➚❃✠❃✞ ☛❁èò❀èå✆ ➶❃✔❃ ✍ðàòê❈ñð❈÷í❈❇
ïð❈ãí❈☛èð❈âàíè❇ ïð❈☞óêòèâí❈ñòè ê❈ð❈â íà

ï❇ðñ❈íàë✡í❈ì ê❈ìï✡þò❇ð❇ ❬❤✖✖♣✿✴✴✇✇✇✼
✈✤❦✖✘✚✤②✼✚✉✴ ♣❛✵❡✵✓✻✺✵✻✻✵✓✓❪✼

✺✼✼ ✶✃ðè✔ ✔❃➶❃✞ ✠✝✔ò✬õ ➴❃Ñ❃✞ ➹❀✃çäå✆ ☛❃Ñ❃ ➹❇✲
í❈ìíàÿ ñ❇ë❇ê✕èÿ ✂ áó☞óù❇❇ â ðà☛â❇☞❇íèè
æèâ❈òíûõ✼ ➬îî✖✗✘✙✚ÿ� ✷✏✶✒à✞ ✼✿✽✂✾✼

✺✽✼ ✶✃ðè✔ ✔❃➶❃✞ ➹❀✃çäå✆ ☛❃Ñ❃✞ ✷❀✝❁åå✆✝ ➴❃Ñ❃✞
Ñ☎ð☎☞☎✆ ➚❃Ñ❃✞ ✟✝ç✃❀ ➚❃✟❃✞ ✠✝✔ò✬õ ➴❃Ñ❃
✌❈ëí❈ã❇í❈ìí❈❇ àññ❈✕èàòèâí❈❇ èññë❇☞❈âà✲
íè❇ ❈ò❇÷❇ñòâ❇íí❈ã❈ ï❈ã❈ë❈â✡ÿ áûê❈â ÷➳ðí❈✂
ï➳ñòð❈é è ã❈ëøòèíñê❈é ï❈ð❈☞� ➬îî✖✗✘✙✚ÿ✼
✷✏✶✒á✞ ✶✷✿✻✂✺✼

✺✾✼ Ñ✝ä☎✆✔èð☎✆✝ ❮❃➚❃✞ ❅❁☎✸☞☎✆✝ ✶❃➚❃ ➚íàëè☛
âð❇ì❇ííûõ ðÿ☞❈â è ïð❈ãí❈☛èð❈âàíè❇� ✑ûï�
✷✿ ✕÷❇áí❈❇ ï❈ñ❈áè❇✱ ðóê❈â❈☞ñòâ❈ ï❈ è☛ó÷❇✲
íèþ ☞èñ✕èïëèíû✱ ïðàêòèêóì✱ ò❇ñòû✱ ó÷❇á✲
íàÿ ïð❈ãðàììà ✴ ❒❈ñê❈âñêèé ã❈ñó☞àðñòâ❇í✲
íûé óíèâ❇ðñèò❇ò ýê❈í❈ìèêè✱ ñòàòèñòèêè è
èí✠❈ðìàòèêè� ✦ ❒�✱ ✷✏✏✂� ✦ ✷✏✏ ñ�

✻✵✼ Ñè❁✻å❀✝ ➶❃✟❃ ✁à☛âèòè❇ ýê❈í❈ìèêè ✁❈ññèè ☛à



⑧❁➁➃➁❂❁➑ ❃ ❅❋➃■❅❏➁❑ ◆➁❖➑P❅◗❃❋ ❘❚❱❲ ❱❳❨❩❭

❫❵

❜❣❣ ✐❥♥q ❜③❣❣④⑤❣❣❣⑥ ⑦⑨♥⑩❶❷❸❥⑨❺❷❥ ❶ÿä�✁ â❥✲
❺⑩â�❥ ♥❶❥åä�✁ ï❥❶❷⑩ä❷❸❥⑨❺❷❥ ö❷❺✐�⑥ ✦ ❒⑥q
➬➚❰ ➠⑦➮ä✂♥❥✐ü⑨♥â⑩ Ý❺⑩å⑩ì❷❺✂➺✁ ⑤❣❣✼⑥ ➊

✻✽✸ ⑨⑥
✄✶✳ Ñòð☎✆îçî✝ ❮✞✟✞✱ ➶è✠îãð✡☛î✝ ➶✞❮✞✱ ❐☎ãîøè✠

➹✞Ï✞✱ ×è✠✡ðî✝ ➶✞✟✞✱ ✃î✠î☞☎ë✌✆î ➴✞✟✞✱

✟ë✌è✠ ✟✞➶✞ ✍❶⑩✎å⑩➮ ❶✂➮❷♥❷ÿ æ❷â⑩♥å⑩â⑩ä✲
⑨♥â✂ Ð⑩⑨⑨❷❷ å✂ ⑨❶❥äå❥⑨❶⑩❸åóþ ï❥❶⑨ï❥❺♥❷âó
✴✴ ✏✂ó❸å�❥ ⑩⑨å⑩â� â❥ä❥å❷ÿ æ❷â⑩♥å⑩â⑩ä⑨♥â✂
✴ ❒⑥q ✿⑦✑⑥ ➊ ✷✵✵✾✳ ➊ ✿�ï⑥ ✻✺⑥ ➊ ✒⑥ ③④✶✓✳

✄✷✳ Ñ✔☛✡ð☎✝ ❮✞Ï✞✱ Ø✡ð✆✡☎✝✡ ➹✞✕✞✱ ✕✖ûë✆✡ñû✗

✘î✝ ➘✞✱ Ïðî✆✔☛è✠✡ ✙✞❮✞✱ ✃✔ç✠☎✚î✝✡ Þ✞Ñ✞

Ð✂➮â❥ä❥å❷❥ ❺❶óïå⑩✎⑩ ❶⑩✎✂♥⑩✎⑩ ⑨❺⑩♥✂
✎⑩✐✛♥❷å⑨❺⑩é ❷ ❸➳❶å⑩④ï➳⑨♥❶⑩é ï⑩❶⑩ä â õ⑩✲
➮ÿé⑨♥â✂õ Ð⑩⑨⑨❷❷✁ Ö❥å♥❶✂✐üå⑩ì Ô❥ä❥❶✂✐ü✲
å⑩ì ⑩❺❶ó✎❥ ❷ Òâ❥❶⑨❺⑩é ⑩á✐✂⑨♥❷✳ ✜✢✢✣✤✥í✧ÿ✳

✷✵✶✺❀ ✷✿✼④✓✳
✄✸✳ Ñ✔ðî✝✚☎✝ ➶✞✱ ×✡ñòè✆î✝✡ ➴✞ ✍❶⑩á✐❥ì� ï⑩â�✲

✛❥å❷ÿ ❺⑩å❺ó❶❥å♥⑩⑨ï⑩⑨⑩áå⑩⑨♥❷ ï❶⑩❷➮â⑩ä✲
⑨♥â✂ ì⑩✐⑩❺✂ â ❐❥å❷å✎❶✂ä⑨❺⑩é ⑩á✐✂⑨♥❷ ï❶❷
â⑨♥óï✐❥å❷❷ Ð⑩⑨⑨❷❷ â ✿Ò❰✳ ❒✢ë✢÷í✢✤ ✧ ìÿñ✲

í✢✤ ñ�✢✣✢â✢äñ✣â✢✳ ✷✵✶✷❀ ✒ï❥ö⑥✿ ✶✵④✶✹✳
✄✹✳ Ò✡ò✡ð☎✠✆î Ñ✞✟✞ ❒❥♥⑩ä� ❷ ì⑩ä❥✐❷ ✂å✂✐❷➮✂

â❶❥ì❥åå�õ ❶ÿä⑩âq ❒❥♥⑩ä⑥ ó❺✂➮✂å❷ÿ ❺ ✐✂á⑥
❶✂á⑩♥✂ì⑥ ✦ Ò✂ìá⑩âq ⑦➮ä④â⑩ Ò✂ìá⑥ ✎⑩⑨⑥ ♥❥õå⑥
óå④♥✂✁ ⑤❣❣✽⑥ ➊ ✸⑤ ⑨⑥

✄✺✳ Òþðè✠ Þ✞❮✞✱ ✁✡✆✡ðî✝ ✕✞✕✞ ✒♥✂♥❷⑨♥❷❸❥⑨❺❷é
✂å✂✐❷➮ ä✂åå�õ å✂ ❺⑩ìïüþ♥❥❶❥⑥ ✦ ❒⑥q
⑦✏ÔÐ➚④❒✁ ❜③③✽⑥ ✦ ✺⑤✽ ⑨⑥

✄✄✳ Òþðè✠ Þ✞❮✞✱ ✁✡✆✡ðî✝ ✕✞✕✞ ➚å✂✐❷➮ ä✂åå�õ
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☛î✝✡ ❐✞❮✞✱ ✕✖ð✡✘î✝✡ ❮✞✟✞✱ Òÿ☞✔ãè✠ ➴✞✕✞✱

Ñ✡✘î☛☎ë✆è✠ ✕✞➹✞ ➘❷å✂ì❷❺✂ ï❶⑩äó❺♥❷âå�õ

ï⑩❺✂➮✂♥❥✐❥é ❺⑩❶⑩â ï⑩ ✒❥â❥❶⑩④➬✂ï✂äå⑩ìó
ô❥ä❥❶✂✐üå⑩ìó ⑩❺❶ó✎ó ❷ ✿⑩✐⑩✎⑩ä⑨❺⑩é ⑩á✐✂✲
⑨♥❷✳ ✜✢✢✣✤✥í✧ÿ✳ ✷✵✶✺❀ ✸✿✶✄④✶✼✳

✄✓✳ Öû☞è✠ ✕✞Ï✞ ✒♥✂♥❷⑨♥❷❸❥⑨❺⑩❥ ❷➮ó❸❥å❷❥ ❷⑨♥⑩❶❷✲
❸❥⑨❺❷õ â❶❥ì❥åå�õ ❶ÿä⑩â ⑨❥✐ü⑨❺⑩õ⑩➮ÿé✲
⑨♥â❥åå⑩✎⑩ ï❶⑩❷➮â⑩ä⑨♥â✂ â Ð⑩⑨⑨❷❷✳ Ý�✢í✢ì✧✲
�ê ✧ ïð✤äïð✧í✧ìê✣✤ëüñ✣â✢✳ ✷✵✶✸❀ ✺✿✷✼✄④✷✼✓✳

✄✾✳ Öû☞è✠ ✕✞Ï✞✱ Òè✘î�☎☎✝ ➘✞❮✞ ⑦➮ó❸❥å❷❥ ❶✂➮â❷✲
♥❷ÿ ï❶⑩ì�✛✐❥åå⑩⑨♥❷ Ð⑩⑨⑨❷❷ â ❜③✸❣④✷✵✶✶
✎⑩ä✂õ ⑨ ❷⑨ï⑩✐ü➮⑩â✂å❷❥ì ⑨♥✂♥❷⑨♥❷❸❥⑨❺❷õ ì❥✲
♥⑩ä⑩â✳ Ý�✢í✢ì✧÷✤ñ�✢✤ â✢çð✢æä✤í✧✤ Ð✢ññ✧✧✳
✷✵✶✹❀ ✸✾ ✭✶✮✿✺✹④✺✾✳

✼✵✳ ×✔ð✡✆î✝ ➴✞Ï✞ ✍❶⑩✎å⑩➮❷❶⑩â✂å❷❥ ý❺⑩å⑩ì❥♥❶❷✲
❸❥⑨❺❷õ â❶❥ì❥åå�õ ❶ÿä⑩â⑥ ➊ ❒⑥q Ô❷å✂å⑨� ❷
⑨♥✂♥❷⑨♥❷❺✂✁ ⑤❣❣✽⑥ ✦ ⑤❣✽ ⑨⑥

✼✶✳ Ø✡ð✆✡☎✝ ➶✞✟✞✱ Ø✡ð✆✡☎✝✡ ➹✞✕✞ ➘❷å✂ì❷❺✂
❸❷⑨✐❥åå⑩⑨♥❷ ❷ ï❶⑩äó❺♥❷âå⑩⑨♥❷ ì⑩✐⑩❸å⑩✎⑩
⑨❺⑩♥✂ â Ð⑩⑨⑨❷é⑨❺⑩é Ô❥ä❥❶✂ö❷❷✳ ❒✢ë✢÷íêÿ
ïð✢ìû✁ë✤íí✢ñ✣ü✳ ✷✵✶✸❀ ✼✿✶✵④✶✶✳

✼✷✳ Øèòè✆î✝ ➶✞✃✞ ⑦⑨ï⑩✐ü➮⑩â✂å❷❥ ❶✂åä⑩ì❷➮✂ö❷❷ ❷
áó♥⑨♥❶❥ï✂ ï❶❷ ⑩á❶✂á⑩♥❺❥ ❶❥➮ó✐ü♥✂♥⑩â ý❺⑩✐⑩✲
✎❷❸❥⑨❺❷õ å✂á✐þä❥å❷é⑥ Ïð✧íí✧ïû ✂�✢ë✢ã✧✧✳
✷✵✶✷✳ ✶✭✶✮✿✹④✷✹✳

✼✸✳Øèòè✆î✝ ➶✞✃✞✱ ✄îç☎✠✖☎ðã ➹✞Ñ✞ Ð✂åä⑩ì❷➮✂ö❷ÿ ❷
áó♥⑨♥❶❥ïq ⑨♥✂♥❷⑨♥❷❸❥⑨❺❷é ✂å✂✐❷➮ â á❷⑩✐⑩✎❷❷
❷ ý❺⑩✐⑩✎❷❷ ⑨ ❷⑨ï⑩✐ü➮⑩â✂å❷❥ì ❘⑥ ⑦⑨ï❶✂â✐❥å✲
å✂ÿ ❷ ä⑩ï⑩✐å❥åå✂ÿ ❷å♥❥❶å❥♥④â❥❶⑨❷ÿ ⑩♥
❜✺⑥❜❜⑥⑤❣❜✸⑥ Ò⑩✐üÿ♥♥❷✁ ⑤❣❜✸⑥ ✦ ✸❜✂ ⑨⑥
❬❤tt♣✿✿✿✇✇✇✳✐☎✈❜r❛✆✳r✉✿☎✴✝✆t❛t✿✞✐r✐✟✿❆rt✐✴✟☎✿❆✸
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✼✺✳ ☛�ðî✠ ➪✞ ✏❥♥❶✂ä❷ö❷⑩åå�❥ ì❥♥⑩ä� ìå⑩✎⑩ì❥❶✲
å⑩✎⑩ ⑨♥✂♥❷⑨♥❷❸❥⑨❺⑩✎⑩ ✂å✂✐❷➮✂⑥ ✦ ❒⑥q Ô❷å✂å✲
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☎✝✡ ✟✞➹✞ ⑦å♥❥✐✐❥❺♥ó✂✐üå�é ✂å✂✐❷➮ â❶❥ì❥å✲
å�õ ❶ÿä⑩âq Ó❸❥áå⑩❥ ï⑩⑨⑩á❷❥⑥ ✦ Ó✐üÿå⑩â⑨❺✿
Ó✐➹ÒÓ✁ ⑤❣❜❣⑥ ✦ ✸✷✵ ⑨✳

✼✼✳ ☞✌✍✎✏✑✒✌ ❚✳❲✳ ✠t❛t✐✆t✐✴❛✟ ❆✓❛✟②✆✐✆ ✝❢ ✔✐✕☎ ✠☎④
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✠❛✓ ✰r❛✓✴✐✆✴✝✿❍✝✟❞☎✓④❉✧✣✁ ❜③✼✻⑥ ✦ ✺✼✺ ✤⑥

✼✾✳ ●✏✲✵ ❑✳▲✳ ✒✝✕♣❛r✐✆✝✓ ✝❢ tr☎✓❞ ❞☎t☎✴t✐✝✓ ✕☎t❤④
✛✩✙⑥ ✦ ❉✗✙✙✘✖★✧★✗✛♥⑥ ✦ ✶✷✘ ❯♥✗✪✘✖✙✗★✣ ✛✸ ✹✛✓④
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✓✵✳ ✼✲♠✥✽✾✒✌ ❏✳❀✳ ✶✗❁✘ ❙✘✖✗✘✙ ❂♥✧✢✣✙✗✙⑥ ✦ ❃✖✗♥✦☎t✝✓✿
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❇✳ ☞✳ ⑧☎tt☎r ✇❛② t✝ ☎✆t✐✕❛t☎ ♣✝♣✉✟❛t✐✝✓ tr☎✓❞✆✳
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✓✹✳ ❑✏③✑❡✲✽ ❲✳✼✳✱ ❲✲✽✽✥✑ ❲✳☞✳ ❹✆☎ ✝❢ r❛✓❺✆ ✐✓ ✝✓☎④
✴r✐t☎r✐✝✓ ✈❛r✐❛✓✴☎ ❛✓❛✟②✆✐✆✳ ❻❼ ❽❾❼ ❿➀➁➀❼ ❽❸❸❷➂✳
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✓✺✳ ▲✎➃✎✌✎ ✼✳ ➄✝❜✉✆t t☎✆t✆ ❢✝r ☎➅✉❛✟✐t② ✝❢ ✈❛r✐❛✓✴☎✆ ✿✿
➆✓ ➆✳ ➇✟❺✐✓✯ ☎❞✳✯ ➈✝✓tr✐❜✉t✐✝✓✆ t✝ ❧r✝❜❛❜✐✟✐t②
❛✓❞ ✠t❛t✐✆t✐✴✆✯ ❧❛✟✝ ❆✟t✝✯ ➈❆✿ ✠t❛✓❢✝r❞ ❹✓✐✈☎r④
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✓✄✳ ▼✲✌✌ ✼✳✱ ❲➉✥✾✌✎✵ ❀✳ ➇✓ ❛ t☎✆t ✝❢ ✇❤☎t❤☎r ✝✓☎ ✝❢
t✇✝ r❛✓❞✝✕ ✈❛r✐❛❜✟☎✆ ✐✆ ✆t✝✴❤❛✆t✐✴❛✟✟② ✟❛r♦☎r
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❜❝❞ë❡æ❢❣❞❢ ❤✐ ×❥❦❧♠ ♥♠♦♠♣ ♣ q♠❦❦❥❥ rs t✉✉ ✈✇❧♠♣✇♥ rs❦✇❧✇r❥ÿ
✭✃àðà✲❒óðçà✱ ➹ðà�äà✁êè✁✱ ✷✵✶✸✮

❜❝❞ë❡æ❢❣❞❢ ✂✐ ➘❥rsì❥♥s ✈❥❦❧✇rr♠❦ñ❥ rs❦✇❧✇r❥ÿ q♠❦❦❥❥

✄Ñè☎÷åðà✱ ✷✵✵✼✮ Ïðîäîë�å✁èå ✄✁à✆à äèà✝ðà☎☎à✮

Ïðè☎å÷à✁èå✳ Ñ ✶✾✾✵ ïî ✷✵✶✵ ✝✝ ÷è✞ëå✁✁î✞✟✠ ✁à✞åëå✁èÿ Ðî✞✞èè ✞îêðà✟èëî✞✠ ✞ ✶✹✼✱✼ äî ✶✹✷✱✽ ☎ë✁ ÷åëîâåê✱ è☎å✁✲
✁î ✁à ✹✱✾ ☎ë✁✳ ❮à ✷✾✳✵✺✳✷✵✶� ✁à✞åëå✁èå Ðî✞✞èè ✶✹✻✱✸ ☎ë✁ ÷åëîâåê✱ ✷✼✪ ✞åë✠✞êèõ �è✟åëåé✱ çà✁ÿ✟ûõ â ✞åë✠✞êîõî✲
çÿé✞✟âå✁✁î☎ ïðîèçâîä✞✟âå ✶�✪✳ ➶ ÑØ➚ ✞îî✟âå✟✞✟âå✁✁î ✸✷✹✱✻ ☎ë✁✱ ✷✁ è ✸✪✳

❜❝❞ë❡æ❢❣❞❢ ✂✐ ➘❥rsì❥♥s ♠áú✇ìs ❦✇❧ü❦♥♠✄♠çÿ☎❦ñ♣✇rr♠ã♠ ï♦♠❥ç♣♠ä❦ñ♣s
✄â ✁à✟óðàë✠✁î☎ âûðà�å✁èè✮

✶ ➊ âàëîâîé ✞ñîð çåð✁îâûõ✱ ☎ë✁ ✟î✁✁❀
✷ ➊ ïî✝îëîâ✠å êðóï✁î✝î ðî✝à✟î✝î ✞êî✟à✱ ☎ë✁ ✝îëîâ✳

Ïðîäîë�å✁èå ✄✁à✆à äèà✝ðà☎☎à✮
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Ï✒èëîæå✓èå ✔✕ ➘✖✗✘ì✖✙✘ ✚✛✜✢ì✘ ✣✢✤✦✣✙✚★✚✯ÿé✣�â✢✗✗✚ã✚
ïð✚✖✯â✚ä✣�â✘ ✭✁ ✂✄☎èì☎✂✄ñ☎ì ✁û✆à✝✞ñèè ✭Ñèì÷✞✆à✟ ✷✵✵✼✮

Ï✒èëîæå✓èå ✻✕ ➶✤✚æ✢✗✖ÿ â ✘ãð✘ð✗íé ✣✢✙�✚ð ✗✘ äóøó ✗✘✣✢✤✢✗✖ÿ â ð✘✯✗í★ ✣�ð✘✗✘★ ✖ ✛þäæ✢� ✤✘✲
✛✚ð✘�✚ð✖✖ ïð✚ãð✘ìì ó✤ó✠ø✢✗✖ÿ æ✖â✚�✗í★ ✡Ø➚ ☛❯☞✌✍✎✍❆✏▲✿ ✑❙ ❉✒♣❛✓t♠✒❡t ♦❢ ✔✕✓✐✖✗❧t✗✓✒✬s ✔❡✘

✐♠❛❧ ■♠♣✓♦✈✒♠✒❡t P✓♦✕✓❛♠s ✙❛❜♦✓❛t♦✓②✚

Ýê✂✛✞✆✄ñû✞ ☎ö✞ñêè✜ ✁ Ð☎✂✂èè ✆à✂õ☎✢û ñà è✂✂ë✞✢☎✁àñèÿ è ñ☎✁û✞ ✆àà✆àá☎✄êè ñè✝✞✟ ÷✞ì ✁ ÑØ➚ ➊ ✁ ✸✻ ✆àà✱ ÷✞ì ✁

ß✛☎ñèè ➊ ✁ â✺ ✆àà✱ ÷✞ì ✁ ✃è✄à✞ ➊ ✁ � ✆ààà✱ ÷✞ì ✁ ➮ñ✢èè ➊ ✁ ✷ ✆ààà ✭✃☎ìëàöêèé✟ ✃óëèê☎✁à✟ ✷✵✵✽✮✳

Ï✒èëîæå✓èå ✼✁ ➘✖✗✘ì✖✙✘ ✚✛ù✢ã✚ ✠✖✣✤✘ ïó✛✤✖✙✘ö✖é
✭☎✢èñ èà ✛☎êààà✄✞ë✞é✟ õà✆àê✄✞✆èàóþ✂èõ ✆☎✂✄ àñàñèé ☛Ñèì÷✞✆à✟ ✷✵✵✼✮✮

➠➶ ☎✄ëè÷è✞ ☎✄ ➬à✛à✢à ✁ Ð☎✂✂èè ☎ñè ❬ç✓í✓èÿ❀ ✛✆èì✳ à✁✄☎✆à❪ ñà ✁✂➳ì ✛✆☎✄ÿ✝✞ñèè ✞➳ ✂àì☎áû✄ñ☎é è✂✄☎✆èè✟ ☎✆✲

ãàñè÷✞✂êè ✁☎✛ë☎✂àÿ ✁ ✂✞á✞ ✁û✂âè✞ ✢☎✂✄è✝✞ñèÿ êàê ìà✄✞✆èàëüñ☎é✟ ✄àê è ✢óõ☎✁ñ☎é êóëü✄ó✆û✟ ✓èêî�äí ✓å êî✒✒å✁
ëè✒î✂íëè ✭✛✆☎✢☎ë✝àþ✄ ñ✞ ê☎✆✆✞ëè✆☎✁à✄ü è ✂✞ã☎✢ñÿ✚ ñ òåìïíìè è ï✒îïî✒öèÿìè ✒íç✂èòèÿ ìíòå✒èíë✄✓î�î ï✒îèç✁
✂îäñò✂í✟ ✛✆✞✢✂✄à✁ëÿÿ ✂☎á☎þ à✢✞✂ü ✁✂✞ã✢à ñ✞÷✄☎ á☎ëüâ✞✞✳ ❹ ❬èì✞ññ☎✜✿ ✂✁☎✞☎á✆ààñ☎✞ ☎á☎á✂➳ññ☎✞ ✁û✆à✝✞ñè✞

á✞à☎✂✄àñ☎✁☎÷ñ☎é è ñ✞✂áû✄☎÷ñ☎é ✆ó✂✂ê☎é ì✞÷✄û✟ ✞➳✟ ✄àê ✂êààà✄ü✟ ê✁èñ✄ý✂✂✞ñöèþ➺ ✭Ñèì÷✞✆à✟ ✷✵✵✼❀ ✂✳ ✷✻â✮✳

➘☎✆à✝☎èà áþ✞✟å✠à ❯☞✌✍✎✍❆✏▲

✭❱❛♥❘❛❞❡♥ ❡t ❛❧✡✱ ✷✵✵✽✮

➹î☛
Ø☞✌☞ ➪✍☛æ✎☞

✩✩ÑØ➚ó÷✏í✑✎ ✒✓✎✔î

✶✾✹✻ ✕ ✶✕✕ ✖

✶✾✺✶ ✕ ✼✕ ✸✕✕✕✕✕

✶✾✻✸ ✶ ✗✶ ✗✻✻✕✕✕

✶✾✼✘ ✹ ✗✕ ✶✶✘✕✕✕✕

✶✾✘✾ ✹ ✶✾ ✶✗✻✕✕✕✕

✗✕✕✕ ✹ ✶✘ ✶✺✼✺✕✕✕

✗✕✕✹ ✻ ✗✶ ✗✹✻✕✕✕✕

✗✕✕✘ ✹ ✶✻ ✗✻✕✼✕✕✕

❯❙❉❆✙❆■P▲➊ ✚✛ð✜✢✜é ë✛✣✤ð ✥✜ ð✦çð✦✧✜★✪✤ ✚✤★✜✣✜✢

✫✤✬✤★✛✯✤✰✪✜✫✜ ✴ë✴✯ø✤✬✛ÿ æ✛✢✜★✬íõ



⑧�➁➃➁✁�➑ ✥ ✂✄➃✩✂✪➁✫ ✬➁✭➑✮✂✧✥✄ ☎✆✷✱ ✷✝✞✟✠

✸✻

Ï✡èëî☛å☞èå ✽✳ ✌àðàì✍òðû ñ✎ñò✍ì ðàçâ✍✏✍✑✎ÿ ìîëî÷✑îãî ññîòà â Ðîññ✎✎ ✎ èØ➚

Ï�ê✁ç✁òå✂ü ✄�☎☎✆✝ Ñ✞✟

❒✠✡☛ä☞ ðà✌â✠ä✠í✍ÿ Ñ�ð✠ù✍âàí✍✠ ×✍è✡☛ï☛ð☛äí☛✠

Ïð☛ãðàììà è✠ë✠�ö✍✍ Ñ✡àä☛✱ ð✠ã✍☛í í✁✂ ➶ ìàèø✡àò✠ ï☛ð☛ä☞

Ö✠ëü è✠ë✠�ö✍✍ ❮☛â☞✠ ë✍í✍✍✱ ✡✍ï☞✱ ì☛ë☛�☛ Ïð✍ò☞ëü

❐✍í✠éí☛✠ ðà✌â✠ä✠í✍✠ ❰èí☛âí☛é ì✠✡☛ä ❮✠✡

Ñ☛✌äàí✍✠ í☛â☞õ ✡✍ï☛â ⑦✸✺ ❮✠✡

➮è�óèè✡â✠íí☛✠ ☛è✠ì✠í✠í✍✠ í➮❰✂ ✺✶✪✯ ✻✺✲✼✺✪

Ï☛ä�☛í✡ð☛ëüí☛✠ ï☛ã☛ë☛âü✠ Ñ✳✲õ✄ ☛ðãàí✍✌àö✍✍ ✭✹✺✪✮ ⑦✹✵✪

➮íô☛ðìàö✍☛ííàÿ è✍è✡✠ìà Ýë✠ì✠í✡☞ íÑ✠ëÝ�Ñ✂ ➶ ìàèø✡àò✠ è✡ðàí☞

✃☛í✡ð☛ëüí☛✠ ☛è✠ì✠í✠í✍✠

�☛ð☛â èï✠ðì☛é ì☛ë☛ä☞õ ò☞÷�☛â
♠✐☎ â ✆✲õ è✡àäàõ

✝✷✞ ➮❰ �☛ð☛â ●❚ ò☞÷�àì✍✟

✠✽✡✡ ä☛✌✴☛✡✡ è✡àä

Ïð☛â✠ðÿ✠ì☞õ ò☞�☛â â ã☛ä ❄
⑦✹✺✵✵ ✭☞✵✪ ❊✌❀ ✾✵✪ ✍✌❀

❃✽✡✞ ☛✡ ●❚ ì☛ë☛ä☞õ ò☞÷�☛â✂

♠✐☎ ä☛÷✠ð✠é íà ò☞�à ✶✺ ✝✡ íâ èð✠äí✠ì ✆✎✡✂

❰ö✠í�à ïë✠ì✠íí☛é ö✠íí☛è✡✍

➪☞�✍✱ ð✠ã✍☛íàëüíàÿ✱

☛ ðà✌ â ã☛ä✟ ðàè÷➳✡ ➴✏❱

ö✠í✡ðàë✍✌☛âàíí☞é

➪☞�✍ ✑ �☛ð☛â☞✱

ö✠í✡ðàë✍✌☛âàííàÿ✱
ðàè÷➳✡ ✒✏❱ ✆ ðà✌à â ã☛ä

❒✠✡☛ä☞ ðàè÷➳✡à ï☛ë✍ã✠íí☛é

ïë✠ì✠íí☛é ö✠íí☛è✡✍ í✓✔✕✮

✍ ã✠í☛ìí☛é ïë✠ì✠íí☛é ö✠íí☛è✡✍

✭✖✓✔✕✮

Ñðàâí✠í✍✠ è☛ èâ✠ðè✡í✍öàì✍

í✒✏❱ è ☛✗✘✗ ã✄✂ ✡à�æ✠ ✍èï✄ àòè✄

ï☛�à✌à✡✠ë✍ ä☛÷✠ð✠é✱ ìà✡✠ð✍✱

òàò�✍ ï☛ ☛✡öó

✏❇❯✙ ❆▼ íè ☛✗✽✗ ã✄✂
✰ ã✠í☛ìíàÿ ☛ö✠í�à íè ✷✡✡✽ ã✄✂
✍èï✄ ÷✍ï☞ è ïë☛✡í☛è✡ü✚

✷✗✡✡ ❙◆✙ ✍ ✘✘✘✗✎✷ ❙◆✙

➹✠í☛✡✍ï✍ð☛âàí✍✠ æ✍â☛✡í☞õí●❚✂ ✲ ✘✘✆✷✡ ò☞�☛â✱ ☛✎✝✝✷✎ �☛ð☛â

Ïð✍✌íà�✍✱ ï☛ �☛✡☛ð☞ì

ðàèè÷✍✡☞âà✚✡èÿ ☛ö✠í�✍

ïë✠ì✠íí☛é ö✠íí☛è✡✍

Óä☛é✱ æ✍ð✱ ò✠ë☛�

Óä☛é✱ æ✍ð✱ ò✠ë☛�✱ è☛ìà✡✍÷✠è�✍✠

�ë✠✡�✍✱ ä☛ëã☛ë✠✡✍✠✱ ë✠ã�☛è✡ü ☛✡➳ëà✱

ì➳ð✡â☛ð☛æä✠í✍✠✱ è✡✠ëüí☛è✡ü

ä☛÷✠ð✠é✱ ☛ïë☛ä☛✡â☛ðÿ✠ì☛è✡ü �☛ð☛â

✑ ✷✽ ïð✍✌íà�☛â ✡✍ïà✟ âè✠ ïð✍✌íà�✍

�☛ìò✍í✍ðó✚✡èÿ â ✍íä✠�è✠ ÷✍è✡☛é

ïð✍ò☞ë✍✴óò☞✡�à

Ý�☛í☛ì✍÷✠è�àÿ ☛ö✠í�à ❮✠✡ ❮à âè✠õ ý✡àïàõ

■✛✌❊✜✢✣▲▲ ❮✠✡ Ó÷àè✡âó✠✡

✞ ☛✡ò☛ðà ò☞�☛â ï☛ ï☛✡☛ìè✡âó ❄ ⑦✼✪

Ï✠ð✠èàä�à ýìòð✍☛í☛â â ã☛ä ✤✵✵ ✥☛✡✡ ✡☞è✄

✃ë☛í✍ð☛âàí✍✠ ❄ ⑦✆✠✡✡ í✽✽✡ ò☞�✍✮

❮àó÷í☛✠ ☛ò✠èï✠÷✠í✍✠

✹✲✝ ✡✠☛ð✍✍

ï☛ð☛ä☛☛òðà✌☛âàí✍ÿ

✌à ï☛èë✠äí✍✠ ✷✡✲✷✝ ë✠✡

❒☛ä✠ðí✍✌àö✍ÿ

ì✠✡☛ä☛â è✠ë✠�ö✍✍

�àæä☞✠ ✝ ë✠✡

Ð☛ëü â ðà✌â✠ä✠í✍✍ ì✠✡☛ä☛â✿

✲ ò✍☛ì✠✡ð✍÷✠è�☛é ã✠í✠✡✍�✍ ❮óë✠âàÿ ❰èí☛âíàÿ

✲ ✍ììóí☛ã✠í✠✡✍�✍
➮ä✠í✡✍ô✍�àö✍ÿ✦

ã✠í✠✡✍÷✠è�✍✠ ä✠ô✠�✡☞
➮ä✠í✡✍ô✍�àö✍ÿ ➥✦

ã✠í✠✡✍÷✠è�✍✠ ä✠ô✠�✡☞

✲ ì☛ë✠�óëÿðí☛é ã✠í✠✡✍�✍
❮óë✠âàÿ❀

➠ðóèè�àÿ ì✠÷✡à➺

➶èï☛ì☛ãà✡✠ëüíàÿ ✧

â ðàñ★✩✫✬ ❁❂❅❈ ❉ ❋❍ä❏❍ð✬

❑î❖îP◗ ❘❲❳❨ ✭✤✵✶✹✮ ❩❬❭ ❪❬❫

❴❵î❛◗ ê❜ ✭✤✵✶✹✮ ❫❩❪❫ ✭✤✵✶✸✮ ❝❞❞❪❡

❒î❲îê❢ ❘❲❳❨ ❣ ✭✤✵✶✹✮ ❫❞❬❡ ❪❫❬❤

❥ ❦❧♥♦♣ q rst✉s ✈✇①②③④ç②⑤④ÿ✉❀ ó ③②råëå③④ÿ t ✶❧♥♦♣♥ ôå✇ìå✇✈q ➊ ✸♦♥✷♣ ✪Òó✇á④③② ➮sÑs❀ q ë④÷③✈é áåråäå�s

tttttttttttttttttttttttttt

Ï✈rñóï④ë② q ✇åä②✁⑤④þ✿ ✂✻✳✵✺✳✂✺

✃✄çíåö�â ➶✁☎✆✂✆è ❒✆☎✁è✂�â✆✆✱
ä✈✁ñ✈✇ råëür✁✈✉✈çÿérñqå③③û✉ ③②ó✁♥ ï✇✈ôårr✈✇
Ô➹✝❮✞ ➠➬✈③②ëü③ûé ❮➮➮ÑÕ Ñåqå✇✈t✟✈rñ✈✁②➺♥ Ð✈rr④ÿ♥ ①s ✠④✇✈q♥ ✈♠t❦✉③♥❡✡☛☞✈❅♠❛✌❧✳r✉



⑧✍➁➃➁✎✍➑ ✥ ✏✑➃✩✏✒➁✫ ✬➁✭➑✮✏✧✥✑ ✓✔✕✖ ✕✗✘✙✚

✛✼

Ó✜✢ ✣✤✣✦★✽✯✦✰✤✲✰✴✯✹

❐✾❁✾ ➚❂❃❄❃❆î❇❈❉ à❊❋●ðà❍ò
▲✾■✾ ❏❑▼s▼◆♦❖P❉ ❣◗❘❙❚❘❯❱ ❲❯❚❙❱❳❯

❨❩❬❰Ó ❭❪❰ ❫❰ð❴❵❜❊❝●❞ ã❵❊❢❤àð❊ò❜✐❍❍❥❞ àãðàð❍❥❞ ❢❍●❜✐ð❊●ò✐ò♣q t❵❊❊●ÿq ❰ð✐❴
❖◗❱❡ ❙❯❘❯❱ ❆❣◗❘◗✐❘❳ ❯❳✐✈❱◗❲✐❯②✱ ❖◗❱❡ Ñ✐❯②✱ ❘❚❲❲✐❘

❁�✁❰Ð❁ß ❁ �❰➶Ð➴❒➴❮❮❰➴ �❰�✁❰ß❮❁➴ ❒➴✁❰➘❰➶ �➴❐➴❐Ö❁❁❒❰❐❰×❮❰➹❰ �❐❰✁➚
➶ ❰Ð❐❰➶�❐❰➱ ❰➪❐➚�✁❁➚ ✁➴❰Ð❁ß✂ ÏÐ➚❐✁❁❐➚✂ Ï➴Ð�Ï➴❐✁❁➶Û

✲❍✐❲❯t◗② ❘❳❙ ❝❚◗◗❱❳❯ ❲❯❘❯❚❲ t❢ ❙❘✐◗② ❝❘❯❯❡❱ ❜◗❱❱❙✐❳❣ ♠❱❯✄t❙❲ ✐❳ ❖◗❱❡ ◗❱❣✐t❳✿ ❯✄❱t◗②✱ ♣◗❘❝❯✐❝❱ ❘❳❙ ♣◗t❲♣❱❝❯❲✹

❭ ❊òàòñ✐ ❋ð●❜❵❤ÿò❊ÿ ❤à❍❍❥✐ ❋❵ ❝ðàò❝❵❞ ●❊ò❵ð●●q ❊❵✲
❜ð✐å✐❍❍❵å❢ ❊❵❊ò❵ÿ❍●þ ● ❋✐ð❊❋✐❝ò●❜àå ðàà❜●ò●ÿ å✐✲
ò❵❤❵❜ ❊✐❴✐❝ö●● å❵❴❵÷❍❵ã❵ ❊❝❵òà ❜ ❰ð❴❵❜❊❝❵❞ ❵á❴à✲
❊ò●✳ tà❊❊åàòð●❜àþò❊ÿ ò✐❵ð✐ò●÷✐❊❝●✐ ● ❋ðà❝ò●÷✐❊❝●✐
à❊❋✐❝ò❥ ðàà❜●ò●ÿ ❊✐❴✐❝ö●❵❍❍❵☎❋❴✐å✐❍❍❵❞ ðàá❵ò❥✳
✜à❍ à❍à❴●à ❊✆✐å ❊❝ð✐✝●❜à❍●ÿ å✐❊ò❍❵ã❵ ❊❝❵òà ❊ ❢❴❢÷✲
øàþ✝●å● ❋❵ð❵❤àå● ➊ å❵❍á✐❴ñÿð❤❊❝❵❞q ❝ðà❊❍❵☎
❋➳❊òð❵❞ ● ÷➳ð❍❵☎❋➳❊òð❵❞ ã❵❴øò●❍❊❝❵❞q ❵á❵á✝✐❍❥
åàò✐ð●à❴❥ ❋❵ ð✐ø✐❍●þ ð✐à❢❴ñòàò❵❜ ❊❝ð✐✝●❜à❍●ÿq
❵ö✐❍❝✐ á❥❝❵❜☎❋ð❵●à❜❵❤●ò✐❴✐❞q ❵ö✐❍❝✐ á●❵❴❵ã●÷✐❊❝●✆
ôà❝ò❵ð❵❜ ❊✐❴✐❝ö●●q ❵á❵à❍à÷✐❍❥ ❋✐ð❊❋✐❝ò●❜❥✳

❐✃✞✟✠❇â✠ ❄✃î❇❈➚ ❊✐❴✐❝ö●ÿq ÷➳ð❍❵☎❋➳❊òðàÿq ❊●åå✐❍✲
òà❴ñ❊❝àÿq ã❵❴øò●❍❊❝àÿq ❊❝ð✐✝●❜à❍●✐q ●❍áð●❤●❍ãq å✐✲
ò❵❤❥ ❊✐❴✐❝ö●●✦

❚✄❱ ❘◗❯✐❝❡❱ ♣◗❱❲❱❳❯❲ ❙❘❯❘ t❳ ❯✄❱ ❜◗✐❱❢ ✄✐❲❯t◗②✱ ❝❚◗◗❱❳❯ ❲❯❘❯❱
❘❳❙ ♣◗t❲♣❱❝❯❲ t❢ ❙❱✈❱❡t♣♠❱❳❯ t❢ ❙❘✐◗② ❝❘❯❯❡❱ ❜◗❱❱❙✐❳❣
♠❱❯✄t❙❲ ✐❳ ❯✄❱ ❖◗②t❡ ◗❱❣✐t❳✦ ❚✄❱ ❯✄❱t◗❱❯✐❝❘❡ ❘❳❙ ♣◗❘❝❯✐❝❘❡
❘❲♣❱❝❯❲ t❢ ❜◗❱❱❙✐❳❣ ✇t◗❦✦ ❚✄❱ ❘❳❘❡②❲✐❲ t❢ ❝✐◗❝❚✐❯❲ ❝◗t❲❲☎
✐❳❣ ❡t❝❘❡ ❝❘❯❯❡❱ ✇✐❯✄ ✐♠♣◗t✈✐❳❣ ❜◗❱❱❙❲ ➊ ▼✡♥☛☞✦✌✍✎✏❞✑✒

❘❱❙☎❘❳❙☎❲✄✐❯❱ ❘❳❙ ❇❡❘❝❦☎❘❳❙☎❲✄✐❯❱ ❍t❡❲❯❱✐❳✱ ❲❚♠♠❘☎
◗✐✓❱❙ ♠❘❯❱◗✐❘❡❲ ❯t ❘❙❙◗❱❲❲ ❯✄❱ ◗❱❲❚❡❯❲ t❢ ❝◗t❲❲☎❜◗❱❱❙✐❳❣✱
❱✈❘❡❚❘❯✐t❳ t❢ ❲✐◗❱❲✱ ❱✈❘❡❚❘❯❱ ❯✄❱ ❜✐t❡t❣✐❝❘❡ ❢❘❝❯t◗❲ t❢ ❲❱☎
❡❱❝❯✐t❳✱ ❯✄❱ ♣❱◗❲♣❱❝❯✐✈❱❲✦

❑✔✕ ✖♦r✗s✘ ❲❱❡❱❝❯✐t❳✱ ❇❡❘❝❦☎❘❳❙☎❲✄✐❯❱✱ ❙✐♠♠❱❳❯❘❡✱ ❍t❡☎
❲❯❱✐❳✱ ❝◗t❲❲❜◗❱❱❙✐❳❣✱ ✐❳❜◗❱❱❙✐❳❣✱ ❲❱❡❱❝❯✐t❳ ♠❱❯✄t❙❲✦

➮✙✚✛ðèÿ ðà�â✁✂✁íèÿ è ✙✁ë✁êöèè êðóïí✛ã✛ ð✛ãà✚✛ã✛
✙ê✛✚à ì✛ë✛÷í✛ã✛ íàïðàâë✁íèÿ ïð✛✂óê✚èâí✛✙✚è â ❰ð✲
ë✛â✙ê✛é ✛áëà✙✚è íà÷èíà✁✚✙ÿ â ❳✄❳ â✁ê✁✒ ê✛ã✂à â ï✛✲
ì✁åè÷☎è õ✛�ÿé✙✚âà ✙✚àëè àê✚èâí✛ �àâ✛�è✚☎ ✙èìì✁í✲
✚àë☎✙êóþ ï✛ð✛✂ó ❬✸✹✒ ✸✺❪✳ ✃àê ✛✚ì✁÷àþ✚ ó÷➳íû✁ ✭❒✳
➘✳ ➘✁✂✛â✒ ➚✳ ➮✳ Øèë✛â✒ ➚✳ ➮✳ Ø✁í✂àê✛â✆✒ è✙✚✛ðèÿ
ðà�â✁✂✁íèÿ ý✚✛é ï✛ð✛✂û â ✛áëà✙✚è ✙✛ïð✛â✛æ✂àëà✙☎
í✁✙ê✛ë☎êèìè ý✚àïàìè✒ ✙âÿ�àííûìè ✙ ✂✛ð✁â✛ëþöè✛í✲
íûì ï✁ðè✛✂✛ì✒ ï✁ðè✛✂✛ì ê✛ëë✁ê✚èâè�àöèè✒ ➶✁ëèê✛é
❰✚✁÷✁✙✚â✁íí✛é â✛éíû✒ â✛✙✙✚àí✛âë✁íèÿ ÷è✙ë✁íí✛✙✚è
ï✛ã✛ë✛â☎ÿ✒ ï✁ðè✛✂✛ì ✙✚ð✛è✚✁ë☎✙✚âà êðóïíûõ æèâ✛✚✲
í✛â✛✂÷✁✙êèõ ê✛ìïë✁ê✙✛â è ïð✳ ❬✸✒ ✸✽✒ ✹✶✒ ✼✸✒ ✼✹✒ ✼✻ è

✂ð✳❪✳ Ð✛✂✛íà÷àë☎íèêàìè ý✚✛é ï✛ïóëÿöèè áûëè áûêè☎
ïð✛è�â✛✂è✚✁ëè øâ✁éöàð✙ê✛é ✙✁ë✁êöèè✒ à ✚àêæ✁ áûêè
ëèíèé ❒✁ðã✁ëÿ✒ ➪ðà�èëÿ✒ ❐✁â✛íà✒ ➶àæí✛ã✛ è ✃ð✁ïûøà
❬✺✺✒ ✼✻❪✳ Ñ✛ãëà✙í✛ Ï✳ ➚✳ Ïàõ✛ì✛âó✒ ê ✶✾✵✵ ã✛✂ó â ❰ð✲
ë✛â✙ê✛é ãóá✁ðíèè íà✙÷è✚ûâàë✛✙☎ ✶✼ õ✛�ÿé✙✚â✒ â ê✛✚✛✲
ðûõ ðà�â✛✂èëè ✙èìì✁í✚àë☎✙êèé ✙ê✛✚✒ â Òàìá✛â✙ê✛é ➊
✶✸✒ â ✃óð✙ê✛é ➊ ✶✷✒ â Ñàðà✚✛â✙ê✛é ➊ ✶✷✒ â ➶✛ð✛í✁æ✲
✙ê✛é ➊ ✸✳ Ñ ✶✾✷✶ ï✛ ✶✾✸✻ ã✛✂ á✛ë☎ø✛✁ ê✛ëè÷✁✙✚â✛
✙èìì✁í✚àë☎✙êèõ ê✛ð✛â áûë✛ �àâ✁�✁í✛ â ïë✁ì✁ííû✁
�àâ✛✂û ❬✸✹✒ ✺✺❪✳

Òàê✒ ï✛ ✂àííûì ➚✳ ➮✳ Ø✁í✂àê✛âà✒ ô✛ðìèð✛âàíè✁
ï✛ã✛ë✛â☎ÿ êðóïí✛ã✛ ð✛ãà✚✛ã✛ ✙ê✛✚à â ÑÏ✃ ➠Ôà✚í✁â✲
✙êèé➺ ➪✛ëõ✛â✙ê✛ã✛ ðàé✛íà ❰ðë✛â✙ê✛é ✛áëà✙✚è áûë✛
ï✛ë✛æ✁í✛ ï✛ì✁åèö✁é ❒✳ ➚✳ ❐àâð✛â✛é✿ â ✶✾✵✻ ã â ✙✁ë✁
✃ðèâö✛â✛ ➪✛ëõ✛â✙ê✛ã✛ ó✁�✂à áûë✛ ✛ðãàíè�✛âàí✛ ✙✁ë☎✲
✙ê✛õ✛�ÿé✙✚â✁íí✛✁ ✛áå✁✙✚â✛✒ ï✛ë✛æèâø✁✁ ✛✙í✛âó ✙✛✲
�✂àíèþ ✙✛âð✁ì✁íí✛ã✛ ìà✙✙èâà ✙ê✛✚à✳ ➶ ✶✾✷✻ ã ✙✁ë☎✲
✙ê✛õ✛�ÿé✙✚â✁íí✛✁ ✛áå✁✙✚â✛ áûë✛ ï✁ð✁èì✁í✛âàí✛ â
✃ðèâö✛â✙ê✛✁ æèâ✛✚í✛â✛✂÷✁✙ê✛✁ ✚✛âàðèå✁✙✚â✛✒ êó✂à â
ý✚✛ì æ✁ ã✛✂ó áûë �àâ✁�➳í áûê Ôðàíö ✷✶✷✒ ✙✚àâøèé
âï✛✙ë✁✂✙✚âèè ð✛✂✛íà÷àë☎íèê✛ì í✛â✛é âû✙✛ê✛ïð✛✂óê✲
✚èâí✛é ãðóïïû ✙èìì✁í✚àë☎✙ê✛ã✛ ✙ê✛✚à✳ ❰í èì✁ë øè✲
ð✛ê✛✁ è ✂ëèíí✛✁ ✚óë✛âèå✁ ✙ õ✛ð✛øèìè ìÿ✙íûìè
ô✛ðìàìè✳ ➷èâ✛é â✁✙ Ôðàíöà ✷✶✷ â â✛�ðà✙✚✁ ✼ ë✁✚ ✙✛✲

✙✚àâëÿë ✶✵✵✵ êã✒ âû✙✛✚à â õ✛ëê✁ ➊ ✶✺✹ ✙ì✒ ê✛✙àÿ ✂ëèíà
✚óë✛âèåà ➊ ✷✵✵ ✙ì✒ ✛áõâà✚ ãðó✂è �à ë✛ïà✚êàìè ➊ ✯✯★
✙ì✳ ➶ ✃ðèâö✛â✙ê✛ì æèâ✛✚í✛â✛✂÷✁✙ê✛ì ✚✛âàðèå✁✙✚â✁
â ✶✾✹✵ ã áûë✛ ✶✹ ✁ã✛ ✙ûí✛â✁é è ✷✵ âíóê✛â ❬✺✺❪✳ ➶ ✙✁✲
ð✁✂èí✁ ❳❳ â✁êà â õ✛�ÿé✙✚â✁ ëèíèÿ ❒✁ðã✁ëÿ ✷✶✷✷
✭áûâøèé ïë✁ì✁íí✛é �àâ✛✂ èì✳ ➹✛ð☎ê✛ã✛✆ �àíèìàëà
â✁✂óå✁✁ ì✁✙✚✛ è ó✙ï✁øí✛ ✙✛â✁ðø✁í✙✚â✛âàëà✙☎✳ Ï✛
ê✛ëè÷✁✙✚â✁íí✛ìó ✛✚í✛ø✁íèþ ëèíèè ✃ð✁ïûøà ✺✵ è

➶àæí✛ã✛ ✶✶✶✺ ✛✙✚àâàëè✙☎ íà ✛✂èíàê✛â✛ì óð✛âí✁✳ ❐è✲
íèÿ ➚✙ê✛ë☎✂à ✶✾✶ ✙✛êðà✚èëà✙☎✳ Øèð✛ê✛✁ ðà✙ïð✛✙✚ðà✲
í✁íè✁ ïðè✛áð✁ëè ï✛✚✛ìêè �àâ✁�➳íí✛ã✛ è� Øâ✁éöàðèè
áûêà Ý✂✁ëÿ ✼✼✷ ✭ïð✛✂óê✚èâí✛✙✚☎ ìà✚✁ðè ✙✛✙✚àâëÿëà
✝✞✣✞☎✹✒✷✻✒ ìà✚✁ðè ✛✚öà ➊ ✞✰✟✰☎✹✒✸✆✳ ✃ ✶✾✼✵ ã ✛✚ Ý✂✁ëÿ
✼✼✷ â ïë✁ì✁íí✛ì �àâ✛✂✁ áûë✛ ï✛ëó÷✁í✛ á✛ë✁✁ ✶✵✵ ã✛✲
ë✛â ìà✚✛÷í✛ã✛ ï✛ã✛ë✛â☎ÿ ❬✺✺❪✳

➶ ✙âÿ�è ✙ ì✛✂✁ðíè�àöè✁é æèâ✛✚í✛â✛✂÷✁✙êèõ ê✛ì✲
ïë✁ê✙✛â ✛áëà✙✚è â✛�íèêëà í✁✛áõ✛✂èì✛✙✚☎ ✙✛â✁ðø✁í✲
✙✚â✛âàíèÿ ✙èìì✁í✚àë☎✙êèõ ê✛ð✛â ì✁✚✛✂àìè ✙êð✁åè✲
âàíèÿ✳ ➘ëÿ ý✚èõ ö✁ë✁é áûëè âûáðàíû áûêè ì✛íá✁ë☎✲
ÿð✂✙ê✛é è êðà✙í✛☎ï➳✙✚ð✛é ã✛ëø✚èí✙ê✛é ï✛ð✛✂ ❬✸✹✒ ✸✺✒
✹✶✒ ✼✻❪✳ Òàê✒ â ✶✾✽✵☎✶✾✾✵ ã â õ✛�ÿé✙✚â✛ áûëè �àâ✁�✁íû
è è✙ï✛ë☎�✛âàëè✙☎ ì✛íá✁ë☎ÿð✂✙êè✁ áûêè ëèíèè Ýê✛
★✰✝✯✤✠ ➊ ➘✛ìèð ✷✺✼✷✵✶✺✾✾✹ ✭ïð✛✂óê✚èâí✛✙✚☎ ìà✚✁ðè
✙✛✙✚àâèëà ✼✻✻✻☎✸✒✾✺✒ ìà✚✁ðè ✛✚öà ➊ ✠✰✝✠☎✸✒✾✺✆❀ ëèíèè
➪ðàâ✛ ✵✶✷✺✼✶ ➊ ➮íê✛ðàí✚ ✷✺✼✸✵✵✵✼✸✼ ✭✻✺✸✼☎✹✒✷✻ è

✠✽★✠☎✸✒✽✼✆✒ Ýðã ✺✽✸✻ ✭✽✾✺✶☎✸✒✽✹ è ✻✹✹✹☎✹✒✵✾✆❀ ëèíèè
❰✙✁àí✛ ✵✶✶✺✾✹ ➊ ❐✛ã ✣✽✞✞ ✲✣★✯✯☎✸✒✾ è ✾✵✶✵☎✸✒✼✷ ✙✛✛✚✲
â✁✚✙✚â✁íí✛✆ ❬✺✺❪✳ Ï✛ ìí✁íèþ ó÷➳íûõ è ïðàê✚èê✛â✒
ì✛íá✁ë☎ÿð✂û ✛êà�àëè í✁ê✛✚✛ð✛✁ âëèÿíè✁ íà êà÷✁✙✚â✛
è ✙ûð✛ïðèã✛✂í✛✙✚☎ ì✛ë✛êà ❬✸✾✒ ✹✵✒ ✹✹✒ ✹✺❪✒ ô✛ðìó âû✲
ì✁íè ❬✺✺❪ è èí✚✁í✙èâí✛✙✚☎ ð✛✙✚à ï✛ì✁✙íûõ æèâ✛✚íûõ
✡✞✞✱ ✠✯✱ ✠✣☛✦

❒✛íá✁ë☎ÿð✂✙êàÿ ï✛ð✛✂à è✙ï✛ë☎�✛âàëà✙☎ ï✛☎
ðà�í✛ìó✳ Ï✛ ✂àííûì ➚✳ ➮✳ Ø✁í✂àê✛âà ❬✺✺❪✒ ❒✳ ➹✳
Ñïèâàê ❬✸✹❪✒ ➚✳➮✳ Øèë✛â ❬✼✻❪ è ✂ð✳ ïð✁✂ëàãàëè ✂âà
âàðèàí✚à âûâ✁✂✁íèÿ æèâ✛✚íûõ ã✁í✛✚èïà ✸✴✽ ✙èìì✁í✲



⑧☞➁➃➁✌☞➑ ✥ ✍✎➃✩✍✪➁✫ ✬➁✏➑✮✍✧✥✎ ✑✒✓✱ ✓✔✕✖✗

✘✙

ò✚✛ü✜✢✚ÿ✲✸✴� ìîíá✁✛üÿðä✜✢✚ÿ✲✶✴✂ ✢ð✚✜íî✲ï➳✜òð✚ÿ
ãî✛øòèí✜✢✚ÿ✳ ➶ îäíîì èç â✚ðè✚íòîâ ä✛ÿ ïî✛ó÷✁íèÿ
æèâîòíûõ ï✁ðâîãî ïî✢î✛✁íèÿ ✜èìì✁íò✚✛ü✜✢èõ ✢îðîâ
î✜✁ì✁íÿ✛è ✜ï✁ðìîé ìîíá✁✛üÿðäîâ✄ ✚ ÷✚✜òü ✢îðîâ ✜✁☎
✛✁✢öèîííîé ãðóïïû ➊ ✜ï✁ðìîé áû✢îâ ✢ð✚✜íî✲ï➳✜òðîé
ãî✛øòèí✜✢îé ïîðîäû✳ ➶ ï✛✁ì✁ííûõ ç✚âîä✚õ îò ✛ó÷☎
øèõ ìîíá✁✛üÿðä✜✢èõ ✢îðîâ è ✜èìì✁íò✚✛ü✜✢èõ áû✢îâ✲
ó✛ó÷ø✚ò✁✛✁é â✁äóùèõ ✛èíèé ïî✛ó÷✚✛è ✶✷✲✶✺ áû÷✢îâ
ã✁íîòèï✚ ✶✴✷ ✜èìì✁íò✚✛ü✜✢✚ÿ✲✶✴✷ ìîíá✁✛üÿðä✜✢✚ÿ✳
Ïî✛ó÷✁ííûõ ì✚òî✢ ã✁íîòèï✚ ✶✴✷ ✜èìì✁íò✚✛ü✜✢✚ÿ✲✆✝✞
ìîíá✁✛üÿðä✜✢✚ÿ î✜✁ì✁íÿ✛è ✜ï✁ðìîé ÷è✜òîïîðîäíûõ
ìîíá✁✛üÿðä✜✢èõ áû✢îâ✄ ✚ ✛ó÷øèõ ✷✺✲✸✵ ìîíá✁✛üÿðä☎
✜✢èõ ✢îðîâ ➊ ✜ï✁ðìîé áû✢îâ ã✁íîòèï✚ ✶✴✷ ✜èìì✁í☎
ò✚✛ü✜✢✚ÿ✲✶✴✷ ìîíá✁✛üÿðä✜✢✚ÿ✳ ➬✚ò✁ì í✚ ì✚ò✢✚õ ✶✴✂

✜èìì✁íò✚✛ü✜✢✚ÿ✲✸✴✂ ìîíá✁✛üÿðä✜✢✚ÿ è✜ïî✛üçîâ✚✛è
îòîáð✚ííûõ ó✛ó÷ø✚ò✁✛✁é ã✁íîòèï✚ ✶✴✷ ✜èìì✁íò✚✛ü☎
✜✢✚ÿ✲✶✴✷ ✢ð✚✜íî✲ï➳✜òð✚ÿ ãî✛øòèí✜✢✚ÿ✳ ❰äíîâð✁ì✁ííî
ì✚òî✢ ã✁íîòèï✚ ✶✴✷ ✜èìì✁íò✚✛ü✜✢✚ÿ✲✆✝✷ ✢ð✚✜íî✲
ï➳✜òð✚ÿ ãî✛øòèí✜✢✚ÿ î✜✁ì✁íÿ✛è ✜ï✁ðìîé áû✢îâ ✶✴✂

✜èìì✁ò✚✛ü✜✢✚ÿ✲✸✴✂ ìîíá✁✛üÿðä✜✢✚ÿ✳ ➬✚â✁ðø✚✛è ð✚áî☎
òó ð✚çâ✁ä✁íè✁ì æèâîòíûõ ã✁íîòèï✚ ✸✴� ✜èìì✁íò✚✛ü☎
✜✢✚ÿ✲✸✴� ìîíá✁✛üÿðä✜✢✚ÿ✲✶✴✂ ✢ð✚✜íî✲ï➳✜òð✚ÿ ãî✛øòèí☎
✜✢✚ÿ ➠â ✜✁á✁➺✳

❰✜îá✁ííî✜òüü âòîðîãî â✚ðè✚íò✚ áû✛î è✜ïî✛üçîâ✚☎
íè✁ ✢ð✚✜íî✲ï➳✜òðûõ ãî✛øòèíîâ í✚ ì✚ò✢✚õ ïî✢î✛✁íèÿ
❋✟ ➊ ã✁íîòèï✚ ✶✴✷ ✜èìì✁íò✚✛ü✜✢✚ÿ✲✶✴✷ ãî✛øòèí✜✢✚ÿ✳
Ïî✛ó÷✁ííûõ ïðè ò✚✢îì ïîäáîð✁ æèâîòíûõ ã✁íîòèï✚
✶✴✂ ✜èìì✁íò✚✛ü✜✢✚ÿ✲✶✴✂ ìîíá✁✛üÿðä✜✢✚ÿ✲✶✴✷ ✢ð✚✜íî✲
ï➳✜òð✚ÿ ãî✛øòèí✜✢✚ÿ î✜✁ì✁íÿ✛è ✜ï✁ðìîé áû✢îâ ✶✴✷

✜èìì✁íò✚✛ü✜✢✚ÿ✲✶✴✷ ìîíá✁✛üÿðä✜✢✚ÿ ✭èç ï✁ðâîãî â✚☎
ðè✚íò✚à✳ Ð✚áîò✚ ç✚â✁ðø✚✛✚✜ü✄ ✢✚✢ è â ï✁ðâîì â✚ðè✚íò✁✄
ð✚çâ✁ä✁íè✁ì æèâîòíûõ ã✁íîòèï✚ ✸✴� ✜èìì✁íò✚✛ü✜✢✚ÿ✲
✸✴� ìîíá✁✛üÿðä✜✢✚ÿ✲✶✴✂ ✢ð✚✜íî✲ï➳✜òð✚ÿ ãî✛øòèí✜✢✚ÿ
➠â ✜✁á✁➺✳ ❬✺✺❪✳ Ïðèì✁í✁íè✁ ýòèõ â✚ðè✚íòîâ îïð✁ä✁✛ÿ☎
✛î✜ü í✚✛è÷è✁ì ✜ï✁ðìû áû✢îâ ìîíá✁✛üÿðä✜✢îãî è✛è
✢ð✚✜íî✲ï➳✜òðîãî ãî✛øòèí✜✢îãî ã✁íîòèï✚ ❬✸✂✄ ✺✺✄ ✼✺❪✳

Ïî ä✚ííûì ➚✳ ➮✳ Ø✁íä✚✢îâ✚ ❬✺✺❪✄ â îòä✁✛üíûõ õî☎
çÿé✜òâ✚õ ❰ð✛îâ✜✢îé îá✛✚✜òè ïðèì✁íÿ✛î✜ü îäíî✢ð✚ò☎
íî✁ ➠ïðè✛èòè✁➺ ìîíá✁✛üÿðä✜✢îé ✢ðîâè ïî ✷✲ì ïðî☎

ãð✚ìì✚ì✳ Ïî✛ó÷✁ííûõ ïî✛ó✢ðîâíûõ ✜èìì✁íò✚✛✲
ìîíá✁✛üÿðä✜✢èõ ✢îðîâ î✜✁ì✁íÿ✛è ✜ï✁ðìîé áû✢îâ
✢ð✚✜íî✲ï➳✜òðîé ãî✛øòèí✜✢îé ïîðîäû îò✁÷✁✜òâ✁ííîé
è✛è ✢✚í✚ä✜✢îé ✜✁✛✁✢öèè✳ ✃îðîâ ã✁íîòèï✚ ✶✴✂ ✜èìì✁í☎
ò✚✛ü✜✢✚ÿ✲✶✴✂ ìîíá✁✛üÿðä✜✢✚ÿ✲✶✴✷ ✢ð✚✜íî✲ï➳✜òð✚ÿ
ãî✛øòèí✜✢✚ÿ î✜✁ì✁íÿ✛è ✜ï✁ðìîé ÷è✜òîïîðîäíûõ
✜èìì✁íò✚✛ü✜✢èõ áû✢îâ✳ Ïî âòîðîé ïðîãð✚ìì✁ ✢îðîâ
ã✁íîòèï✚ ✶✴✂ ✜èìì✁íò✚✛ü✜✢✚ÿ✲✶✴✂ ìîíá✁✛üÿðä✜✢✚ÿ✲✆✝✞
ãî✛øòèí✜✢✚ÿ î✜✁ì✁íÿ✛è ✜ï✁ðìîé ✜èìì✁íò✚✛✲
ãî✛øòèí✜✢èõ áû✢îâ ✜ ✢ðîâíî✜òüü ✼✺✪ ïî ✢ð✚✜íî✲
ï➳✜òðîé ãî✛øòèí✜✢îé ïîðîä✁✳ Ïî✛ó÷✁ííûõ æèâîòíûõ
ã✁íîòèïîâ ✺✴� ✜èìì✁íò✚✛ü✜✢✚ÿ✲✆✝� ìîíá✁✛üÿðä✜✢✚ÿ✲
✶✴✂ ãî✛øòèí✜✢✚ÿ è ✶✴✂ ✜èìì✁íò✚✛ü✜✢✚ÿ✲✶✴� ìîíá✁✛ü☎
ÿðä✜✢✚ÿ✲✺✴� ãî✛øòèí✜✢✚ÿ ✜îîòâ✁ò✜òâ✁ííî â✢✛ü÷✚✛è â

ïðîãð✚ììó âîçâð✚òíîãî ✜✢ð✁ùèâ✚íèÿ ✢ ✜èìì✁íò✚✛✚ì
è✛è âûâ✁ä✁íèÿ íîâîãî ✢ð✚✜íî✲ï➳✜òðîãî ✜✢îò✚ ìî✛î÷☎
íîãî í✚ïð✚â✛✁íèÿ ïðîäó✢òèâíî✜òè✳

➶ïî✜✛✁ä✜òâèè ýôô✁✢òèâíî✜òü ✜✢ð✁ùèâ✚íèÿ ï✚✛✁☎
âî✲ï➳✜òðûõ ✢îðîâ ✜ ✢ð✚✜íî✲ï➳✜òðûìè ãî✛øòèí✜✢èìè
áû✢✚ìè✲ïðîèçâîäèò✁✛ÿìè èçó÷✚✛✚✜ü ïîäðîáíî í✚ ïðî☎
òÿæ✁íèè ✸✵✲✸✺ ✛✁ò ❬✺✄ ✸�✄ ✂✂ è äð✳❪✄ â òîì ÷è✜✛✁ áû✛è
èçó÷✁íû âîïðî✜û îïòèì✚✛üíîé ✢ðîâíî✜òè ïî

ãî✛øòèí✜✢îé ïîðîä✁ ❬✸�✲✂✶❪ ä✛ÿ ïðîèçâîä✜òâ✚ ìî✛î✢✚
❬✸�❪ è òâ➳ðäûõ ✜ûðîâ ❬✸✾✄ ✂✵✄ ✂✺❪✄ áû✛✚ èçó÷✁í✚ ïî☎

âòîðÿ✁ìî✜òü ✜✁✛✁✢öèîííûõ ïðèçí✚✢îâ ìî✛î÷íîé ïðî☎

äó✢òèâíî✜òè ó ✢îðîâ ✜ ð✚çíîé ✢ðîâíî✜òüü ïî ãî✛øòè☎
í✚ì✄ â✢✛ü÷✚ÿ ✢îýôôèöè✁íòû ìíîæ✁✜òâ✁ííîé ✢îðð✁☎
✛ÿöèè ❬✂✸❪✳ ❰✜îáî✁ âíèì✚íè✁ áû✛î óä✁✛✁íî ìèíèìè☎

ç✚öèè èíáð✁äíîé ä✁ïð✁✜✜èè ïðè âûð✚ùèâ✚íèè ✜èì☎
ì✁íò✚✛ü✜✢èõ ò➳✛î✢ è áû÷✢îâ✄ ó✜ò✚íîâ✛✁íî✄ ÷òî èí☎

áð✁äíû✁ ò➳✛✢è ïð✚✢òè÷✁✜✢è â✜✁ãä✚ ó✜òóï✚✛è ✚óòáð✁ä☎
íûì ïî èíò✁í✜èâíî✜òè ðî✜ò✚ ❬✻✾✄ ✼✵❪✳ ❐✳ ➘✳ Ñ✚ìó✜✁í✢î
✜ ✜î✚âò✳ ✭✷✵✵✾à ïóá✛è✢ó✁ò ä✚ííû✁✄ â ✢îòîðûõ ïðèâî☎

äÿò✜ÿ ð✚çíû✁ ✢îýôôèöè✁íòû í✚✜✛✁äó✁ìî✜òè ó ✢îðîâ
ð✚çíûõ ✛èíèé✄ â✢✛ü÷✚ÿ ✜èìì✁íò✚✛ü✜✢è✁✄ ìîíá✁✛üÿðä☎
✜✢è✁ è ãî✛øòèí✜✢è✁ ❬✸✵❪✳

❮✚ðÿäó ✜ ýòèì ✜îòðóäíè✢ ➶❮➮➮➮➷ ➶✳ ➮✳ Ñ✁✛ü☎
öîâ✄ ✚í✚✛èçèðóÿ ð✁çó✛üò✚òû ✜✁✛✁✢öèè ✜èìì✁íò✚✛ü✜✢èõ
✢îðîâ â ❐èâ✁í✜✢îì ð✚éîí✁ îá✛✚✜òè✄ ïðèõîäèò ✢ âûâî☎
äó î í✁îáõîäèìî✜òè âîçâð✚òíîãî ✜✢ð✁ùèâ✚íèÿ ✜ ö✁☎

✛üü ïî✛ó÷✁íèÿ ✜èìì✁íò✚✛îâ íîâîãî òèï✚ ❬✸✶✲✸✸❪✳ ➶

÷✚✜òíî✜òè â ✁ãî ð✚áîò✚õ ãîâîðèò✜ÿ î âîçìîæíî✜òè
➠✠å✡ëå☛☛☞✌☞➺ è ➠✍✎✏✑✒☞✌☞➺ âîçâð✚ò✚ ✢ ✜èìì✁íò✚✛✚ì
â ✜âÿçè ✜ ò✁ì✄ ÷òî ãî✛øòèíèç✚öèÿ îð✛îâ✜✢èõ ✜èìì✁í☎
ò✚✛îâ ïðèâ✁✛✚✄ ïî ✁ãî ìí✁íèü✄ ✢ óõóäø✁íèü í✁✢îòî☎
ðûõ ïðîäó✢òèâíûõ è âî✜ïðîèçâîäèò✁✛üíûõ ✢✚÷✁✜òâ
✢îðîâ✳

❰òì✁÷✚ÿ ïðîòèâîð✁÷èÿ ✚í✚✛èçèðó✁ìûõ ð✚áîò â

äî✢òîð✜✢îé äè✜✜✁ðò✚öèè ❬✻✼❪✄ ➚✳ ➮✳ Ø✁íä✚✢îâ ó✢✚çû☎
â✚✁ò✄ ÷òî✄ ïî ïð✁ä✜ò✚â✛✁íèÿì ➶✳ ➮✳ Ñ✁✛üöîâ✚✄ ✓å✒✔✕ÿ
✏õå✠✕ ✜✛îæè✛✚✜ü ââèäó ïî✜òîÿííîãî è✜ïî✛üçîâ✚íèÿ
ïðè ➠âîçâð✚ò✁➺ ÷è✜òîïîðîäíûõ áû✢îâ ✜èìì✁íò✚✛ü☎
✜✢îé ïîðîäû✳ Ýòî ò✚✢ í✚çûâ✚✁ìûé ➠â✚ðè✚íò áû✜òðîãî
âîçâð✚ò✚ ✢ ✜èìì✁íò✚✛✚ì➺✳ ➶✑☞✒✕ÿ ✏õå✠✕ ó÷èòûâ✚✁ò
ïî✛îæèò✁✛üíû✁ ✜òîðîíû ➠ïðè✛èòèÿ➺ ãî✛øòèí✜✢îé
✢ðîâè ✭ã✁íîâà è ð✁ø✚✁ò ç✚ä✚÷ó ✜îõð✚í✁íèÿ è ç✚✢ð✁ï✛✁☎
íèÿ â ïîòîì✜òâ✁ âíîâü ïðèîáð✁ò➳ííûõ ïî✛îæèò✁✛ü☎
íûõ ✢✚÷✁✜òâ îò ïð✁äø✁✜òâóüù✁ãî ✜✢ð✁ùèâ✚íèÿ

➶ì✁✜ò✁ ✜ ò✁ì✄ â í✚ó÷íûõ ï✁ðèîäè÷✁✜✢èõ èçä✚íèÿõ
ä✚íû îáîáù✚üùè✁ ì✚ò✁ðè✚✛û ïî îäíîâð✁ì✁ííîé

ãî✛øòèíèç✚öèè ✜èìì✁íò✚✛ü✜✢îãî è ÷➳ðíî✲ï➳✜òðîãî
✜✢îò✚ ❰ð✛îâ✜✢îé îá✛✚✜òè ❬✂✾✄ ✺✵✄ ✺✸✄ ✻✷❪✄ îò✢óä✚ ✜✛✁☎
äó✁ò✄ ÷òî ãî✛øòèíèç✚öèÿ ÷➳ðíî✲ï➳✜òðîãî ✜✢îò✚ ïðîõî☎
äè✛✚ ýôô✁✢òèâí✁✁ ➊ ïî ïðè÷èí✁ áî✛üø✁ãî ✢î✛è÷✁✜òâ✚
ö✁ííûõ áû✢îâ✲ïðîèçâîäèò✁✛✁é ✜ð✁äè ÷➳ðíî✲ï➳✜òðûõ
ãî✛øòèíîâ è áî✛üø✁é ã✁í✁òè÷✁✜✢îé èçì✁í÷èâî✜òüü
èõ ✜✁✛✁✢öèîííûõ ïðèçí✚✢îâ✳ Ð✁çó✛üò✚òû ãî✛øòèíèç✚☎
öèè ✜èìì✁íò✚✛îâ è ✜èìì✁íò✚✛✲ìîíá✁✛üÿðä✜✢èõ ïîì✁☎

✜✁é âî ìíîãîì îïð✁ä✁✛ÿ✛è✜ü í✚✛è÷è✁ì ö✁ííîãî

ãî✛øòèí✜✢îãî áû✢✚ ✢ð✚✜íî✲ï➳✜òðîé ì✚✜òè â îá✛✚✜ò☎
íûõ ï✛✁ì✁ííûõ ð✁✜óð✜✚õ✳ Ïðè ýòîì â✚æí✚ÿ ðî✛ü â

✜✁✛✁✢öèè ÷➳ðíî✲ï➳✜òðîé è ✜èìì✁íò✚✛ü✜✢îé ïîðîäû

áû✛✚ îòâ✁ä✁í✚ ð✁çó✛üò✚òèâíî✜òè âèäîâ è ✜ò✁ï✁íè ãî☎

ìî✲ è ã✁ò✁ðîã✁ííî✜òè ïîäáîð✚ ïî óäîÿì ❬✺✼❪✳ ➶ ð✚áî☎
ò✁✄ îïóá✛è✢îâ✚ííîé â æóðí✚✛✁ ➠➷èâîòíîâîä✜òâî Ðî✜☎
✜èè➺✄ ✜✢✚ç✚íî✄ ÷òî ãî✛øòèíû èð✛✚íä✜✢îãî ïðîè✜õîæ☎
ä✁íèÿ✄ è✜ïî✛üçó✁ìû✁ â îá✛✚✜òè✄ í✁✜ìîòðÿ í✚ èõ

ì✁íüøèé ã✁í✁òè÷✁✜✢èé ïîò✁íöè✚✛✄ â ó✜✛îâèÿõ á✁✜☎
ïðèâÿçíîãî ✜îä✁ðæ✚íèÿ í✁✜óù✁✜òâ✁ííî ó✜òóï✚✛è ✚í✚☎
✛îã✚ì â✁íã✁ð✜✢îãî ïðîè✜õîæä✁íèÿ ïî óäîÿì ❬✻✺❪✳

➹î✛øòèíèç✚öèÿ ÷➳ðíî✲ï➳✜òðîãî ïîãî✛îâüÿ ✢îðîâ â

îá✛✚✜òè ïðîõîäè✛✚ áî✛✁✁ ì✚✜✜îâî è ✜ ì✁íüøèìè ïðî☎

á✛✁ì✚ìè ❬✶✾✲✞✺✱ ✞✼✲✷✾❪✄ â òîì ÷è✜✛✁ áû✛è èçó÷✁íû

âîïðî✜û ✜✢ð✁ùèâ✚íèÿ è ïîè✜✢✚ îïòèì✚✛üíîé ✢ðîâíî☎
✜òè ïî ãî✛øòèí✚ì ❬✶✾✲✷✺✄ ✻✂❪✄ ïðè÷èí âûáð✚✢îâ✢è èç✲

ç✚ ð✚ç✛è÷íûõ ç✚áî✛✁â✚íèé ❬✸✻✄ ✸✼❪✄ îòáîð✚ è ✁ãî ìîä✁☎

✛èðîâ✚íèÿ ❬✷✻✄ ✺✷✄ ✻✵❪✄ â òîì ÷è✜✛✁ ✜ ó÷➳òîì äèí✚ìè✢è
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✸✾

à☛☛èòèâ☞îé ã✌☞îòèïè÷✌åêîé èç✍✌☞÷èâîåòè ïðè î☛☞î✲
åòîðî☞☞✌✍✎ èåêóååòâ✌☞☞î åòàñèëèçèðó✌✍î✍ è îòñîð✌
ïî ☞✌çàâèåè✍û✍ óðîâ☞ÿ✍ âûñðàêîâêè ❬✺✷✎ ✼✶❪✳ ➶ ðà✲
ñîò✌✎ îïóñëèêîâà☞☞îé â æóð☞àë✌ ➠➬îîò✌å☞èÿ➺ è ➠➪èî✲
ëîãèÿ â å✌ëüåêî✍ åîçÿéåòâ✌➺✎ ïðèâî☛ÿòåÿ ☛à☞☞û✌ ïî
åòðóêòóð✌ ô✌☞îòèïè÷✌åêîé êîðð✌ëÿöèè è ☛è☞à✍èê✌ ✌�
åîåòàâ☞ûå êî✍ïî☞✌☞òîâ ïðè ✍î☛✌ëèðîâà☞èè îòñîðà å
è☞ò✌☞åèâ☞îåòüñ îò ✶✵ ☛î ✾✵✪✎ âû☛âèãà✌òåÿ ✍☞✌☞è✌✎
÷òî ✍✌æ☛ó å✌ë✌êöèî☞☞û✍è ïðèç☞àêà✍è ✍îëî÷☞îé
ïðî☛óêòèâ☞îåòè ✍îæ✌ò ïðîÿâëÿòüåÿ ✍☞îæ✌åòâ✌☞☞ûé
ïë✌éîòðîï☞ûé ýôô✌êò✎ êîòîðûé ïîêàçûâàë ☛è☞à✍è✲
êó✎ è✍✌ñ✁óñ ✍àò✌✍àòè÷✌åêî✌ âûðàæ✌☞è✌ â âè☛✌ ïà✲
ðàñîë âòîðîãî ïîðÿ☛êà ❬✺✷✎ ✻✵❪✳

➶ûåîêèé ✍✌òî☛è÷✌åêèé óðîâ✌☞ü ïðîâî☛è✍ûå â îñ✲
ëàåòè èååë✌☛îâà☞èé ïî☛òâ✌ðæ☛à✌òåÿ èåïîëüçîâà☞è✌✍
ñîëü✂èå ✍àååèâîâ ☛îé☞îãî ïîãîëîâüÿ ❬✺✹❪✎ à☞àëèçî✍
êîðð✌ëÿöèé ❬✺✽❪✎ â òî✍ ÷èåë✌ ✍☞îæ✌åòâ✌☞☞îé êîðð✌✲
ëÿöèè ❬✹✸❪ è ïîâòîðÿ✌✍îåòè ❬✻✾❪✎ ïðîâ✌☛�☞☞û✍ à☞àëè✲
çî✍ ã✌☞✌òè÷✌åêîãî ååî☛åòâà ïî àëë✌ëÿ✍ è ëîêóåà✍ ó
ñûêîâ✲ïðîèçâî☛èò✌ë✌é ðàç☞ûå ïîðî☛ ❬✹✼❪✎ ☛è☞à✍èêè
êî☞ö✌☞òðàöèè àëë✌ë✌é ãðóïï êðîâè è âûÿâë✌☞è✌✍
ñèîëîãè÷✌åêèå çàêî☞î✍✌ð☞îåò✌é ❬✻✸❪✎ êî☞ö✌☞òðàöèè
àëë✌ë✌é è ã✌☞îòèïîâ êàïïà✲êàç✌è☞à ➊ ➚➚✎ ➚➶✎ ➶➶ è
➚➴ ❬✻✹✎ ✻✼✎ ✻✽❪✎ èåïîëüçîâà☞è✌✍ ïî☛ðîñ☞îãî ã✌☞✌òèêî✲
åòàòèåòè÷✌åêîãî à☞àëèçà ïðè è☞ò✌ðïð✌òàöèè ïîëó÷✌☞✲
☞ûå ☞àó÷☞ûå ☛à☞☞ûå ❬✶✎ ✺✻✎ ✻✸✎ ✻✼✎ ✼✵ è ☛ð✳❪✳

❮àèñîëü✂èé âêëà☛ â ðàçâèòè✌ ✍✌òî☛îâ ïë✌✍✌☞☞îé
ðàñîòû â åêîòîâî☛åòâ✌ îñëàåòè✎ ïî ☞à✂✌✍ó ✍☞✌☞èñ✎
â☞✌å�☞ ñëàãî☛àðÿ ïóñëèêàöèÿ✍ ïî ✍î☛✌ð☞èçàöèè å✌✲
ë✌êöèè ❬✹✻❪✎ ïî îö✌☞ê✌ ñèîëîãè÷✌åêèå ôàêòîðîâ è
âîç✍îæ☞îåòè âëèÿ☞èÿ ☞à ýòè ôàêòîðû ✍✌òî☛à✍è å✌✲
ë✌êöèè ❬✻✻✎ ✼✵✎ ✼✶❪✎ â òî✍ ÷èåë✌ à☛☛èòèâ☞îé è ☞✌à☛☛è✲
òèâ☞îé ☞àåë✌☛ó✌✍îåòè✎ åòðóêòóð✌ êîðð✌ëÿöèé✎ ☛è☞à✲
✍èê✌ ã✌☞îòèïè÷✌åêèå è ïàðàòèïè÷✌åêèå êîðð✌ëÿöèé✎ à
òàêæ✌ ïë✌éîòðîï☞î✍ó ☛✌éåòâèñ ã✌☞îâ✎ âîç✍îæ☞îåòè
ïðîã☞îçèðîâà☞èÿ åëó÷àé☞ûå ã✌☞✌òè÷✌åêèå ýôô✌êòîâ✎
â òî✍ ÷èåë✌ ýôô✌êòà ã✌ò✌ðîçèåà✎ ïîëîæèò✌ëü☞îé è
îòðèöàò✌ëü☞îé ☞✌à☛☛èòèâ☞îé ☞àåë✌☛ó✌✍îåòè✎ à☛☛è✲
òèâ☞î✲☛î✍è☞à☞ò☞îé ☞àåë✌☛ó✌✍îåòè è ïð✳

Ïðè ýòî✍ â îñëàåòè óæ✌ ñîë✌✌ ✸✵ ë✌ò â✌☛�òåÿ ðàñî✲
òà ïî âûâ✌☛✌☞èñ ☞îâîãî åêîòà✎ êîòîðàÿ✎ ☞à÷è☞àÿ å
✷✵✵✹ ã✳✎ ïðèîñð✌ëà ➠êî☞ö✌ïöèñ➺ îðëîâåêîãî òèïà
÷�ð☞î✲ï�åòðîé ïîðî☛û ❬✹✾❪✳ Ðàñîòà ☞à☛ ✌ãî åîç☛à☞è✌✍
è☞ò✌☞åèâ☞î â✌☛�òåÿ è â ☞àåòîÿ✁✌✌ âð✌✍ÿ✎ à ✍î☛✌ð☞è✲
çàöèÿ å✌ë✌êöèè✎ ïð✌☛ëîæ✌☞☞àÿ ïî ð✌çóëüòàòà✍ ✍☞îãî✲
ë✌ò☞èå èååë✌☛îâà☞èé ïîïóëÿöèè ÷�ð☞î✲ï�åòðîãî è
åè✍✍✌☞òàëüåêîãî åêîòà ❬✹✻❪✎ ïîåò✌ï✌☞☞î â☞✌☛ðÿ✌òåÿ â
åîçÿéåòâà✎ ïð✌è✍ó✁✌åòâ✌☞☞î â ïë✌✍✌☞☞û✌ ð✌ïðî☛óê✲
òîðû è ïë✌✍✌☞☞û✌ çàâî☛û✳ ❮àðÿ☛ó å ýòè✍ â✌☛�òåÿ ðà✲
ñîòà ïî ðàçðàñîòê✌ ð✌åóðåîåñ✌ð✌ãàñ✁èå ò✌å☞îëîãèé â
åêîòîâî☛åòâ✌ ❬✷✎ ✹❪✎ èååë✌☛ó✌òåÿ êà÷✌åòâî ✍îëîêà ❬✼✼❪✎
ïð✌☛ëàãàñòåÿ ☞îâû✌ ïî☛åî☛û ê óïðàâë✌☞èñ ñèîëîãè✲
÷✌åêè✍è åèåò✌✍à✍è ïðè ã✌☞✌òè÷✌åêî✍ ✍î☞èòîðè☞ã✌
❬✻❪✳ ✃ðî✍✌ òîãî✎ æèç☞ü è ☞àó÷☞û✌ èååë✌☛îâà☞èÿ ➹✳ Ô✳
❐àêè☞à✎ àâòîðà ç☞à✍✌☞èòîãî ó÷✌ñ☞èêà ïî ñèî✍✌òðèè✎
òàêæ✌ åâÿçà☞û å ðàñîòîé â âðëîâåêîé îñëàåòè ❬✶✽❪✳

âñîñ✁àÿ ð✌çóëüòàòû ✍☞îãîë✌ò☞èå èååë✌☛îâà☞èé
✍☞îãèå ó÷�☞ûå è ïî☛☞è✍àÿ âîïðîåû åîâ✌ð✂✌☞åòâîâà✲
☞èÿ åèåò✌✍û óïðàâë✌☞èÿ å✌ë✌êöèî☞☞î✲ã✌☞✌òè÷✌åêè✍
ïðîö✌ååî✍✎ ïðîô✳ âðëîâåêîãî ➹➚Ó ➚✳ ➮✳ Ø✌☞☛àêîâ
☛✌ëà✌ò âàæ☞û✌ îñîñ✁✌☞èÿ✎ ☞✌êîòîðû✌ èç êîòîðûå
çâó÷àò åë✌☛óñ✁è✍ îñðàçî✍✿ å✌ë✌êöèî☞☞î✲
ã✌☞✌òè÷✌åêàÿ ðàñîòà â æèâîò☞îâî☛åòâ✌ ÐÔ ☞óæ☛à✌òåÿ

âî â☞✌☛ð✌☞èè ñîë✌✌ åîâð✌✍✌☞☞ûå ✍✌òî☛îâ â✌☛✌☞èÿ✎
âêëñ÷àÿ ïðè✍✌☞✌☞è✌ ❇▲❯P✲✍✌òî☛à è ã✌☞î✍☞îé îö✌☞✲
êè❀ ☞àçð✌ëà ☞✌îñåî☛è✍îåòü â åîç☛à☞èè ðàçâ�ð☞óòîé
åèåò✌✍û ð✌ãèî☞àëü☞ûå âû÷èåëèò✌ëü☞ûå ö✌☞òðîâ✎ çà✲
☞è✍àñ✁èååÿ îðãà☞èçàöè✌é✎ â✌☛✌☞è✌✍ è â☞✌☛ð✌☞è✌✍
ð✌çóëüòàòîâ ïë✌✍✌☞☞îé ðàñîòû â ïðîèçâî☛åòâî❀ ïðè
ýòî✍✎ åó☛ÿ ïî âå✌✍ó✎ ☞✌îñåî☛è✍ ✌☛è☞ûé ö✌☞òðàëèçî✲
âà☞☞ûé ïî☛åî☛ ê óïðàâë✌☞èñ âå✌é å✌ë✌êöè✌é â ÐÔ❀
☛ëÿ ôîð✍èðîâà☞èÿ ïîëîæèò✌ëü☞ûå ï✌ðåï✌êòèâ ðàçâè✲
òèÿ å✌ë✌êöèî☞☞î✲ïë✌✍✌☞☞îé ðàñîòû â ÐÔ ☞✌îñåî☛è✍à
ò✌å☞àÿ åâÿçü ☞àóêè è ïðîèçâî☛åòâà✎ âêëñ÷àÿ êî☞òðîëü
☞à☛ â☞✌☛ð✌☞è✌✍ ☞àèñîë✌✌ ç☞à÷è✍ûå ð✌çóëüòàòîâ èå✲
åë✌☛îâà☞èé â åîçÿéåòâà è ïë✌✍✌☞☞û✌ îñá✌☛è☞✌☞èÿ
❬✻✻❪✳ Ïî☛îñ☞û✌ ïî☛åî☛û✎ ïî ✍☞✌☞èñ àâòîðà✎ ïîçâîëÿò
ñîë✌✌ ãðà✍îò☞î óïðàâëÿòü å✌ë✌êöèî☞☞î✲ã✌☞✌òè÷✌åêè✍
ïðîö✌ååî✍ ☞✌ òîëüêî â åêîòîâî☛åòâ✌ îñëàåòè✎ ☞î è â
æèâîò☞îâî☛åòâ✌ Ðîååèè✳

â☛☞îâð✌✍✌☞☞î å âûåîêè✍ ✍✌òî☛è÷✌åêè✍ óðîâ☞✌✍
ïðîâ✌☛�☞☞ûå èååë✌☛îâà☞èé å✌ë✌êöèî☞☞îãî ïðîö✌ååà
åë✌☛ó✌ò îò✍✌òèòü✎ ÷òî â Ðîååèè åôîð✍èðîâà☞û ðàç☞û✌
☞àó÷☞û✌ ✂êîëû â îñëàåòè ð✌✂✌☞èÿ ïðîñë✌✍ ïë✌✍✌☞✲
☞îãî åêîòîâî☛åòâà✳ Òàê✎ èååë✌☛îâàò✌ëüåêè✌ ðàñîòû
ïðîô✳ ➶✳ ❒✳ ✃óç☞✌öîâà å åîàâò✳ ✭✶✾✾✻✲✷✵✵✾✮ åó✁✌✲
åòâ✌☞☞î îòëè÷àñòåÿ â ïî☛åî☛àå ê ïîåòà☞îâê✌ ☞àó÷☞ûå
ïðîñë✌✍ ❬✽✲✶✼❪✳ ➶ ÷àåò☞îåòè✎ ê ð✌✂✌☞èñ ïðîñë✌✍ îï✲
òè✍èçàöèè å✌ë✌êöèî☞☞ûå ïðîãðà✍✍ ❬✽❪✎ ✍✌òî☛îâ à☞à✲
ëèçà è ïëà☞èðîâà☞èÿ å✌ë✌êöèè â ✍îëî÷☞î✍ åòà☛✌ ❬✾❪✎
îö✌☞ê✌ ïë✌✍✌☞☞îé ö✌☞☞îåòè ✍îëî÷☞îãî åêîòà ïî
❆◆■▼❆✄ ▼☎❉✆✄ ❬✶✵❪ è îö✌☞ê✌ ñûêîâ✲
ïðîèçâî☛èò✌ë✌é ❬✶✷✎ ✶✹✎ ✶✺❪✎ å✌ë✌êöèè ãîë✂òè☞åêîé
ïîðî☛û çà å÷�ò â☞óòðèïîðî☛☞îé å✌ë✌êöèè ❬✶✶❪✎ â☞✌☛✲
ð✌☞èñ åîâð✌✍✌☞☞ûå ✍✌òî☛îâ îö✌☞êè è☞ñðè☛è☞ãà ❬✶✸❪
è ☛✌✍îãðàôè÷✌åêèå ïðîö✌ååîâ â ã✌☞îôî☞☛☞ûå åòà☛àå
ïðè è☞ñðè☛è☞ã✌ ❬✶✼❪✳ Ð✌✂àñòåÿ âîïðîåû ✍î☞èòîðè☞ãà
ã✌☞✌òè÷✌åêîé åòðóêòóðû â ïîïóëÿöèÿå êðóï☞îãî ðîãà✲
òîãî åêîòà ❬✶✼❪✳

Ïî☛âî☛ÿ èòîã ïðîâ✌☛�☞☞î✍ó à☞àëèçó ☞àó÷☞ûå
ïî☛åî☛îâ ê ð✌✂✌☞èñ ïðîñë✌✍ å✌ë✌êöèè è ã✌☞✌òèêè â
åêîòîâî☛åòâ✌✎ ☞✌îñåî☛è✍î îñîç☞à÷èòü åë✌☛óñ✁è✌
☞✌ð✌✂�☞☞û✌ è ïðèîðèò✌ò☞û✌ ïðîñë✌✍û✿ ✶✮ â å✌ë✌êöèè
îðëîâåêîé ïîïóëÿöèè ✍îëî÷☞îãî åêîòà çà☛à÷ó ïîâû✲
✂✌☞èÿ ïðî☛óêòèâ☞ûå êà÷✌åòâ ö✌ë✌åîîñðàç☞î ð✌✂àòü å
òî÷êè çð✌☞èÿ à☞àëèçà ã✌☞✌òè÷✌åêèå è ïàðàòèïè÷✌åêèå
ôàêòîðîâ❀ ✷✮ ïðè à☞àëèç✌ åëîæ☞ûå ã✌☞✌òè÷✌åêèå ïðî✲
ö✌ååîâ â åòà☛àå åë✌☛ó✌ò îñðà✁àòü îåîñî✌ â☞è✍à☞è✌ ☞à
☛è☞à✍èêó è åòðóêòóðó èç✍✌☞÷èâîåòè✎ â òî✍ ÷èåë✌ à☛✲
☛èòèâ☞îé è ☞✌à☛☛èòèâ☞îé ã✌☞✌òè÷✌åêîé èç✍✌☞÷èâî✲
åòè❀ ✸✮ ïðè ✍î☛✌ëèðîâà☞èè å✌ë✌êöèî☞☞îãî ïðîö✌ååà
æ✌ëàò✌ëü☞î îñðà✁àòü â☞è✍à☞è✌ ☞✌ òîëüêî ☞à êëàååè✲
÷✌åêè✌ åïîåîñû îòñîðà✎ ☞î è åïîåîñû✎ è✍✌ñ✁è✌ êàê
ïðàêòè÷✌åêî✌✎ òàê è ò✌îð✌òè÷✌åêî✌ ç☞à÷✌☞è✌ ☛ëÿ ðàç✲
âèòèÿ ☞àó÷☞î✲✍✌òî☛è÷✌åêîé ñàçû å✌ë✌êöèî☞☞î✲
ã✌☞✌òè÷✌åêèå ïðîö✌ååîâ✎ â òî✍ ÷èåë✌✎ è☞ò✌ð✌å✌☞ îïûò
è✍èòàöèî☞☞îãî ✍î☛✌ëèðîâà☞èÿ ☛èâ✌ðã✌☞ò☞îãî✎ èåêóå✲
åòâ✌☞☞î åòàñèëèçèðó✌✍îãî✎ ðàçëè÷☞ûå âàðèà☞òîâ è☞✲
☛✌êå☞îãî îòñîðà❀ ✹✮ â ð✌✂✌☞èè ïðàêòè÷✌åêèå ïðîñë✌✍
åêîòîâî☛åòâà îåîñî✌ â☞è✍à☞è✌ ☞óæ☞î îñðà✁àòü ☞à
ïðîñë✌✍û ïîâû✂✌☞èÿ âîåïðîèçâî☛èò✌ëü☞ûå êà÷✌åòâ
êîðîâ✎ ✍è☞è✍èçàöèè è☞ñð✌☛☞îé ☛✌ïð✌ååèè✎ ïîâû✂✌✲
☞èÿ ýôô✌êòèâ☞îåòè ïî☛ñîðà ñûêîâ✲ïðîèçâî☛èò✌ë✌é ê
åòà☛à✍✎ åîâ✌ð✂✌☞åòâîâà☞èÿ ✍✌òî☛îâ îö✌☞êè èå ïë✌✲
✍✌☞☞îé ö✌☞☞îåòè è åèåò✌✍û ðîòàöèè✎ ☞à ✶✵✵✪✲î✌
â☞✌☛ð✌☞è✌ èåêóååòâ✌☞☞îãî îå✌✍✌☞✌☞èÿ â òîâàð☞ûå è



⑧✝➁➃➁✞✝➑ ✥ ✟✠➃✩✟✡➁✫ ✬➁☛➑☞✟✧✥✠ ✌✍✎✱ ✎✏✑✒✓

✔✕

ïë✖✗✖ííûõ ✘✙✚✛✚õ✜ ✢✖✣✖íè✖ ✤✘✖õ ïð✚à✙è÷✖✘àèõ ïðî✦
★ë✖✗ ✘àî✙î✤î✛✘✙✤✚ ✛îë✯íî ★✚✰èðî✤✚✙✴✘ÿ í✚ ïî✘✙îÿí✦
íî✗ í✚ó÷íî✗ ✘îïðî✤î✯✛✖íèè✜ Ò✚àîé ïî✛õî✛ ïî✰✤îëè✙✱

ïî í✚✣✖✗ó ✗í✖íèþ✱ ✤ ï✖ð✘ï✖à✙è✤✖ ïî✤û✘è✙✴ à✚÷✖✘✙✤î
✘✖ë✖àöèîííî✲ïë✖✗✖ííîé ð✚★î✙û ✤ õî✰ÿé✘✙✤✚õ ❰ðëî✤✦
✘àîé î★ë✚✘✙è✜

❐�òå✁✂ò✄✁✂

✶✳ ➪✄ÿ✁ÿâ ➶✳Ñ✳✱ Øå�✁✂êÿâ ➚✳ ➮✳✱ Øå�✁✂êÿâ✂ Ò✳

➚✳ Ý✂✂✖à✙è✤íî✘✙✴ ✘✖ë✖àöèè ✗îëî÷íîãî ✘àî✙✚✜
➷è✄☎òí☎✄☎ä✆ò✄☎ Ð☎✆✆èè✳ ✷✵✶✶❀ ✶✿✹✶✲✹✹✳

✷✳ ➪✄ÿ✁ÿâ ➶✳ Ñ✳✱ ➪✄ÿ✁ÿâ ➚✳ ➶✳✱ ➶åò✁ÿâ ➚✳ ➚✳ ✢✖✦
✘óð✘î✘★✖ð✖ã✚þþè✖ ✙✖õíîëîãèè ✤ ✗îëî÷íî✗
✘àî✙î✤î✛✘✙✤✖ ❰ðëî✤✘àîé î★ë✚✘✙è✜ ✝å✆òíè✞

❰ð➳ë➹✟Ó✳ ✷✵✶✵❀ ✠✿✽✺✲✾✷✳

✸✳ ➘å✁ÿâ ❒✳➘✳ ✡è✗✗✖í✙✚ë✴✘àèé è ✘û÷☛✤✘àèé ✘àî✙✜
➊ ☞✜✌ ✍îëî✘✱ ✶✎✼✏✌✑✒✓ ✘✜

✹✳ ✃ÿç✔ÿâ ➚✳ Ñ✳✱ ✕✁�øêÿâ ➚✳ ➮✳ ✡î✤ð✖✗✖ííû✖
✙✖õíîëîãèè ✤ ✘àî✙î✤î✛✘✙✤✖ ❰ðëî✤þèíû✜ ➬☎☎✲
òåõíèÿ✳ ✷✵✵✵❀ ❀✿✷✵✲✷✶✳

✺✳ ✃✁þêÿâ ➶✳➮✳✱ Øå�✁✂êÿâ ➚✳ ➮✳✱ ❮�êÿ✔��✂ ➶✳

❒✳ ✡î✤✖ð✣✖í✘✙✤î✤✚íè✖ ✘è✗✗✖í✙✚ëî✤ ✤ ✡Ï✍
➠Ô✚✙í✖✤✘àèé➺✜ ➬☎☎òåõíèÿ✳ ✷✵✵✹❀ ✠✿✶✶✳

✠✳ ✃✁þêÿâ ➶✳➮✳ ❰✘íî✤íû✖ ïîëî✯✖íèÿ ✙✖îðèè
óïð✚✤ë✖íèÿ ★èîëîãè÷✖✘àè✗è ✘è✘✙✖✗✚✗è ïðè
ã✖í✖✙è÷✖✘àî✗ ✗îíè✙îðèíã✖✜ ✝å✆òíè✞ ❰ð➳ë✲

➹✟Ó✳ ✷✵✶✵❀ ✷✭✷✸✮✿✹✠✲✺✹✳
❀✳ ✃✄ç�åöÿâ✂ ➮✳ ➶✳ ☞îíè✙îðèíã ã✖í✖✙è÷✖✘àîé

✘✙ðóà✙óðû ïîïóëÿöèè àðóïíîãî ðîã✚✙îãî ✘àî✙✚
÷☛ðíî✲ï☛✘✙ðîé ïîðî✛û✜ ➬☎☎òåõíèÿ✳ ✷✵✵✾❀ ✷✿✷✲✸✳

✽✳ ✃✄ç�åöÿâ ➶✳ ❒✳ ✢✚✰ð✚★î✙à✚ îï✙è✗✚ë✴íûõ ïðî✦
ãð✚✗✗ ✘✖ë✖àöèè ✤ ✗îëî÷íî✗ ✘àî✙î✤î✛✘✙✤✖✜
➬☎☎òåõíèÿ✳ ✶✾✾✠❀ ✶✿✺✲✶✸✳

✾✳ ✃✄ç�åöÿâ ➶✳ ❒✳ ✡î✤ð✖✗✖ííû✖ ✗✖✙î✛û ✚í✚ëè✰✚ è
ïë✚íèðî✤✚íèÿ ✘✖ë✖àöèè ✤ ✗îëî÷íî✗ ✘✙✚✛✖✜ ➊
✍èðî✤✱ ➮✰✛✜ ➬îí✚ë✴íîãî �➮➮✡✁✡➶✜ ➊ ✷✵✵✶❀

✶✶✻ ✘✙ð✜
✶✵✳✃✄ç�åöÿâ ➶✳ ❰ö✖íà✚ ïë✖✗✖ííîé ö✖ííî✘✙è ✗î✦

ëî÷íîãî ✘àî✙✚ ïî ❆◆■▼❆✂ ▼✄❉☎✂✜ ❒☎ë☎÷✲
í☎å è ìÿ✆í☎å ✆✞☎ò☎✄☎ä✆ò✄☎✳ ✶✾✾❀❀ ✶✿✷✷✲✷✺✳

✶✶✳✃✄ç�åöÿâ ➶✳ ✡✖ë✖àöèÿ ãîë✣✙èíî✤ ïðè ✤íó✙ðè✦
ïîðî✛íî✗ ð✚✰✤✖✛✖íèè✜ ❒☎ë☎÷í☎å è ìÿ✆í☎å
✆✞☎ò☎✄☎ä✆ò✄☎✳ ✷✵✵❀❀ ✺✿✸✸✲✸✹✳

✶✷✳✃✄ç�åöÿâ ➶✳❒✳✱ ×å✁âÿêÿâ ❮✳ ➚✳✱ ÑÑ�✁�ÿâ✂ ✕✳

✕✳ ➪þëë✖✙✖í✴ ã✖í✖✙è÷✖✘àîé îö✖íàè ★ûàî✤ ïî
à✚÷✖✘✙✤ó ïî✙î✗✘✙✤✚ ✗✖✙î✛î✗ ❇▲❯✆✳ ✲ ✍èðî✤✜
✤ûïó✘à ✏✜ ✲ ✻✽ ✘✜

✶✸✳✃✄ç�åöÿâ ➶✳❒✳ ➮í★ðè✛èíã ✤ ✯è✤î✙íî✤î✛✘✙✤✖✌
✗✖✙î✛û îö✖íàè è ïðîãíî✰✚ ✲ ✍èðî✤✱ ➬îí✚ë✴✦
íûé �➮➮✡✁ ✡✖✤✖ðî✲➶î✘✙îà✚✱ ✒✓✓✓✜ ➊ ✻✻ ✘✙ð✜

✶✹✳✃✄ç�åöÿâ ➶✳❒✳ ➹✖í✖✙è÷✖✘à✚ÿ îö✖íà✚ ✗îëî÷íîãî
✘àî✙✚ ✗✖✙î✛î✗ ✝✂✞✟✜ ➬☎☎òåõíèÿ✳ ✶✾✾✺❀ ✶✶✿✽✲

✶✺✳

✶✺✳✃✄ç�åöÿâ ➶✳❒✳ ☞✖✙î✛û ïë✖✗✖ííîé îö✖íàè ✯è✦
✤î✙íûõ ✘ ✤✤✖✛✖íè✖✗ ✤ ✙✖îðèþ ❇▲❯✆✳✲ ✍èðî✤✌
➬îí✚ë✴íûé �➮➮✡✁ ✡✖✤✖ðî✲➶î✘✙îà✚✱ ✒✓✓✑✜ ✲
✑✏✽ ✘✜

✶✠✳ ✃✄ç�åöÿâ ➶✳❒✳ ❰✘íî✤û í✚ó÷íûõ è✘✘ë✖✛î✤✚íèé
✤ ✯è✤î✙íî✤î✛✘✙✤✖✜ ✲ ✍èðî✤✌ ➬îí✚ë✴íûé
�➮➮✡✁ ✡✖✤✖ðî✲➶î✘✙îà✚✱ ✒✓✓✻✜ ➊ ✏✻✽ ✘✜

✶❀✳✃✄ç�åöÿâ ➶✳❒✳✱ ➶✂õÿ���✂ ❮✳ ➶✳ ➶ëèÿíè✖ ✛✖✗î✦
ãð✚✂è÷✖✘àèõ ïðîö✖✘✘î✤ è ã✖íî✂îí✛íûõ ïîïó✦
ëÿöèé í✚ èí★ðè✛èíã✜ ✝å✆òíè✞ Ð✟✠Õ✡✳ ✷✵✵✾❀

✸✿✽✷✲✽✹✳

✶✽✳ ❐✂ê�� ✕✳ ☛✳ ➪èî✗✖✙ðèÿ✜ ➊ ☞✜✌ ➶û✘✣✚ÿ ✣àîë✚✜ ➊
✶✎✎✓✌✑✏✒ ✘✜✌ èë✜

✶✾✳ ❐ÿø✄ê Ð✳ ❮✳✱ Øå�✁✂êÿâ ➚✳ ➮✳✱ ➶ÿñò✁ÿâ ❒✳ ➶✳

✡î✤✖ð✣✖í✘✙✤î✤✚íè✖ ÷☛ðíî✲ï☛✘✙ðîãî ✘àî✙✚ ✤
❰ðëî✤✘àîé î★ë✚✘✙è✜ ❒☎ë☎÷í☎å è ìÿ✆í☎å ✆✞☎✲

ò☎✄☎ä✆ò✄☎✳ ✷✵✵✺❀ ❀✿✷✵✲✷✷✳
✷✵✳ ❐ÿø✄ê✱ Ð✳ ❮✳✱ Øå�✁✂êÿâ ➚✳ ➮✳✱ ➶ÿñò✁ÿâ ❒✳ ➶✳

✡î✤✖ð✣✖í✘✙✤î✤✚íè✖ ✗îëî÷íîãî ✘àî✙✚ ✤ ❰ðëî✤✦
✘àîé î★ë✚✘✙è✜ ❒☎ë☎÷í☎å è ìÿ✆í☎å ✆✞☎ò☎✄☎ä✲

✆ò✄☎✳ ✷✵✵❀❀ ✶✿✷✷✲✷✠✳
✷✶✳❐ÿø✄ê Ð✳ ❮✳✱ Øå�✁✂êÿâ ➚✳ ➮✳✱ ➶ÿñò✁ÿâ ❒✳ ➶✳✱

Ñÿ✁ÿê�� ➶✳ ➶✳ ✍ ✤îïðî✘ó î ãîë✣✙èíè✰✚öèè
÷☛ðíî✲ï☛✘✙ðîãî ✘àî✙✚ ✤ ❰ðëî✤✘àîé î★ë✚✘✙è✜
✝å✆òíè✞ ❰ð➳ë➹✟Ó✳ ✷✵✵❀❀ ✶✿✸✽✲✹✶✳

✷✷✳ ❐ÿø✄ê Ð✳❮✳✱ Øå�✁✂êÿâ ➚✳ ➮✳ ✢✖✰óë✴✙✚✙û ✘✖✦
ë✖àöèè ✗îëî÷íîãî ✘àî✙✚ ✤ ❰ðëî✤✘àîé î★ë✚✘✙è✜
✟ãðàðíàÿ íàó✞à✳ ✷✵✵❀❀ ✾✿✷✺✲✷❀✳

✷✸✳ ❐ÿø✄ê Ð✳ ❮✳✱ Øå�✁✂êÿâ ➚✳ ➮✳✱ ➶ÿñò✁ÿâ ❒✳ ➶✳✱

Ñÿ✁ÿê�� ➶✳ ➶✳ Ïî✤û✣✖íè✖ ã✖í✖✙è÷✖✘àîãî ïî✦
✙✖íöè✚ë✚ ✗îëî÷íîãî ✘àî✙✚✜ ➬☎☎òåõíèÿ✳ ✷✵✵❀❀
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✼❂ï✲❄❍❏✲â❃í✼ÿ ❩✺í✺ò✼❨✺❂❁✲❩✲ ï✲ò✺í❲✼❃❄❃ å✲❄✲❨❳

í✲❩✲ ✼ ❁✲åâ✼í✼✾✲â❃íí✲❩✲ ❂❁✲ò❃ â ❰✾❄✲â❂❁✲é ✲â❳
❄❃❂ò✼❈ ➶åñòíè� ❰ð➳ë➹➚Ó✛ ✷✵✶✶❀ ✶✿✶✚❅✷✶✛

❚✚✛Ø✁✂✄✤êê✣ ➚★ ✏❄✼ÿí✼✺ â✴❁✲â❅ï✾✲✼❏â✲ä✼ò✺❄✺é ✼
ò✼ï✲â ✼û ï✲äâ✲✾❃ í❃ â✲❂ï✾✲✼❏â✲ä✼ò✺❄❍í✴✺ ❁❃❨✺❳
❂òâ❃ ❨➳✾í✲❅ï➳❂ò✾✲❩✲ ✼ ❂✼åå✺íò❃❄❍❂❁✲❩✲ ❂❁✲ò❃❈
Ïðîáëåìû áèîëîãèè ïðîäó�òèâíûõ æèâîòíûõ✛
✷✵✶✶❀ ✞✚✿✶❚✾❅✶✻✶✛

❚❚✛Ø✁✂✄✤êê✣ ➚★ ➮★ ❱✺❄✺❁❲✼ÿ ï❃❄✺â✲❅ï➳❂ò✾✲❩✲ ✼
❁✾❃❂í✲❅ï➳❂ò✾✲❩✲ ❂❁✲ò❃❈ ✥✺✲✾✼ÿ ✼ ï✾❃❁ò✼❁❃❈ ➊
●✡✠♠✌♥②❑ ✼❏ä❃ò✺❄❍❂òâ✲ ✦▲✧P★ ✭✦P✌❧♠✌✠✟☛♠ ✌❝✌❅
❞✡♠✟❝ ♣☛❜❧✟✍❤✟♥❣★✮❑ ✿❙❖✿❋❖✺✕ ❂ò✾❈

❚✻✛Ø✁✂✄✤êê✣ ➚★➮★✱ Ø✁✂✄✤êê✣✤ ✛★ ➚★ ✏❄✼ÿí✼✺ ❩✺í✺❳
ò✼❨✺❂❁✼û ✼ ❂✾✺ä✲â✴û ô❃❁ò✲✾✲â í❃ ýôô✺❁ò✼âí✲❂ò❍
❂✺❄✺❁❲✼✼ å✲❄✲❨í✲❩✲ ❂❁✲ò❃❈ ➬îîòåõíèÿ✛ ✷✵✶✸❀ ✶✿✻❅
✽✛

❚✼✛Ø✁✂✄✤êê✣ ➚★➮★✱ Ø✁✂✄✤êê✣✤ ✛★ ➚★✱ Õ✤èè✂✤ ✛★ ➮★✱
✃ëèèê✣✤ ✜★ ✩★ ✰✲â✴✵✺í✼✺ ýôô✺❁ò✼âí✲❂ò✼
ï✲äâ✲✾❃ â ❂ò❃ä❃û ❨➳✾í✲❅ï➳❂ò✾✲❩✲ ✼ ❂✼åå✺íò❃❄❍❳
❂❁✲❩✲ ❂❁✲ò❃❈ ➬îîòåõíèÿ✛ ✷✵✶✸❀ ✸✿✷❅✻✛

❚✽✛Ø✁✂✄✤êê✣ ➚★ ➮★✱ ✩êë✪✫è✂✤ ✦★ ✯★ ✢✲✾✾✺❄ÿ❲✼✼
❂✺❄✺❁❲✼✲íí✲❅❩✺í✺ò✼❨✺❂❁✼û ï✾✼❏í❃❁✲â❈ ➚ãðêðíêÿ
íêó�ê✛ ✷✵✶✸❀ ✶✵✿✷✽❅✸✵✛

❚✾✛Ø✁✂✄✤êê✣ ➚★ ➮★ ●✺❏✿❄❍ò❃ò✴ ✼❂ï✲❄❍❏✲â❃í✼ÿ
❩✲❄✵ò✼í✲â â ❰✾❄✲â❂❁✲é ✲â❄❃❂ò✼❈ ➬îîòåõíèÿ✛
✷✵✶✶❀ ✷✿✻✛

✻✵✛Ø✁✂✄✤êê✣ ➚★➮★ ✰✲â✴✵✺í✼✺ ýôô✺❁ò✼âí✲❂ò✼ ✲òâ✲❳
✾❃ ❨➳✾í✲❅ï➳❂ò✾✴û ❁✲✾✲â ï✲ å✲❄✲❨í✲é ï✾✲ä✿❁ò✼â❳
í✲❂ò✼❈ ➬îîòåõíèÿ✛ ✷✵✶✚❀ ✶✿✼❅✾✛

✻✶✛Ø✁✂✄✤êê✣ ➚★ ➮★✱ Ø✁✂✄✤êê✣✤ ✛★ ➚★✱ ✃ëèèê✣✤ ✜★
✩★✱ ✜Ñð�✁✣✤ ➴★ ✦★ ✰✾✲ä✿❁ò✼âí✴✺ ❁❃❨✺❂òâ❃ ä✲❳
❨✺✾✺é ❨➳✾í✲❅ï➳❂ò✾✴û ✼ ❩✲❄✵ò✼í❂❁✼û â✴❁✲â❅
ï✾✲✼❏â✲ä✼ò✺❄✺é â ï❄✺å✺íí✴û ❂ò❃ä❃û ❰✾❄✲â❂❁✲é
✲â❄❃❂ò✼❈ ➬îîòåõíèÿ✛ ✷✵✶✚❀ ✚✿✷❚❅✷✼✛

✻✷✛Ø✁✂✄✤êê✣ ➚★ ➮★✱ Ø✁✂✄✤êê✣✤ ✛★ ➚★ ●✺❏✿❄❍ò❃ò✴
✼❂ï✲❄❍❏✲â❃í✼ÿ ❩✺í✺ò✼❨✺❂❁✲❩✲ ï✲ò✺í❲✼❃❄❃ å✲❄✲❨❳
í✲❩✲ ✼ ❁✲åâ✼í✼✾✲â❃íí✲❩✲ ❂❁✲ò❃ â ❰✾❄✲â❂❁✲é ✲â❳
❄❃❂ò✼❈ ➶åñòíè� ❰ð➳ë➹➚Ó❈ ✿❙❖❖✔ ✥❈ ✿◗ ✭✶✬✿✶✚❅✷✶✛

✻✸✛Ø✁✂✄✤êê✣ ➚★ ➮★ ●✺❏✿❄❍ò❃ò✴ ❁✲åï❄✺❁❂í✲é ✲❲✺í❁✼
â✼✲❄✲❩✼❨✺❂❁✼û ï❃✾❃å✺ò✾✲â â ❂✺❄✺❁❲✼✼ ❂✺❄❍❂❁✲❳
û✲❏ÿé❂òâ✺íí✴û æ✼â✲òí✴û❈ ➶åñòíè� ❰ð➳ë➹➚Ó✛
✿❙❖✿✔ ✥❈ ❘P ✭✻✮❋✺❘❅✻✸✛

✻✚✛Ø✁✂✄✤êê✣✤ ✛★ ➚★✱ Ø✁✂✄✤êê✣ ➚★➮★ ❱✺❄✺❁❲✼ÿ ❨➳✾❳
í✲❅ï➳❂ò✾✲❩✲ ❂❁✲ò❃ ✴ ✥❈ ✯❈ Ø✺íä❃❁✲â❃❑ ✯❈ ➮❈
Ø✺íä❃❁✲â ✭❊✲í✲❩✾❃ô✼ÿ✮❑ ➮❏ä❃ò✺❄❍❂òâ✲ ✦▲✧P★
✭ä✺ï❃✾ò❃å✺íò ✦P✌❧♠✌✠✟☛♠ ✌❝✌❞✡♠✟❝ ♣☛❜❧✟✍❤✟♥❣★✮❑
●✡✠♠✌♥②❈❑ ✿❙❖✿❋❖✺✻ ❂ò✾❈

✻❚✛Ø✁✂✄✤êê✣ ➚★✱ ➚✰✲✤✫ê✣✤ ➚★ ✰✾✲ä✿❁ò✼âí✲❂ò❍
❩✲❄✵ò✼í✲â ✾❃❏í✲❩✲ ï✾✲✼❂û✲æä✺í✼ÿ❈ ➷èâîòíî✲
âîäñòâî Ðîññèè✛ ✷✵✶✚❀ ✞✶✿✶✸❅✶✚✛

✻✻✛Ø✁✂✄✤êê✣ ➚★ ➮★ ✑ï✾❃â❄✺í✼✺ ❂✺❄✺❁❲✼✲íí✲❅
❩✺í✺ò✼❨✺❂❁✼å ï✾✲❲✺❂❂✲å â æ✼â✲òí✲â✲ä❂òâ✺❋ ò✺✲❳
✾✼ÿ❑ ï✾❃❁ò✼❁❃ ✼ ï✺✾❂ï✺❁ò✼â✴ ✾❃❏â✼ò✼ÿ❈ ➪èîëîãèÿ
â ñåë✙ñ�îì õîçÿéñòâå✛ ✷✵✶✚❀ ✶✿✷❅✶✽✛

✻✼✛Ø✁✂✄✤êê✣ ➚★ ➮★ ❱✲â✺✾✵✺í❂òâ✲â❃í✼✺ ❂✼❂ò✺å ❂✺❳
❄✺❁❲✼✼ å✲❄✲❨í✲❩✲ ✼ ❁✲åâ✼í✼✾✲â❃íí✲❩✲ ❂❁✲ò❃❈
✸✲❁ò✲✾❂❁❃ÿ ä✼❂❂✺✾ò❃❲✼ÿ❈ ✢✿✾❂❁❃ÿ ✜❱✹✯❈ ✿❙❙P✔
✕❖❘ ❂ò✾❈

✻✽✛Ø✁✂✄✤êê✣✤ ✛★ ➚★✱ Ø✁✂✄✤êê✣ ➚★ ➮★ ✜✺í✺ò✼❨✺❂❁✼✺
✼ ❂✾✺ä✲â✴✺ ô❃❁ò✲✾✴ â ❂✺❄✺❁❲✼✼ ❂❁✲ò❃ ❨➳✾í✲❅
ï➳❂ò✾✲é ï✲✾✲ä✴✛ ➪èîëîãèÿ â ñåë✙ñ�îì õîçÿéñòâå✛
✷✵✶✚❀ ✷✿✷❅✶✸✛

✻✾✛Ø✁✂✄✤êê✣ ➚★ ➮★✱ Õ✤✂è✂✤ ✛★ ➮★ ✜✺í✺ò✼❨✺❂❁✼✺ ✼
❂✾✺ä✲â✴✺ ô❃❁ò✲✾✴ ï✾✼ å✼í✼å✼❏❃❲✼✼ ✼íâ✾✺äí✲é



⑧❁➁➃➁❂❁➑ ❃ ❄❅➃❇❄❈➁❉ ❊➁❋➑❍❄❏❃❅ ❑▼◆❖ ◆◗❘❚❯

❱❲

❳❨❩❬❨åå❭❭ ❪ å❫❴❳❨ å❭ìì❨❵❫❴✐üå❥îqî å❥î❫❴✉ ✈✇①③①④
⑤✇ÿ â �å③ü�ê①ì õ①çÿé�ñâå✳ ✷✵✶✹❀ ✁✿✷✲✺✳

✼✵✳ ➚✂ ➮✂ Ø✄☎✆✝✞✟✠✡ Ò✂ ➚✂ Ø✄☎✆✝✞✟✠✝✡ Ò✂ ➮✂ Õ✝☎è☛

☎✝✡ Ñ✂ Ï✂ ✃☞è✌✟✠✝ ✍î❪❨❬ø❨❵å❫❪î❪❴❵❭❨ å❭å❫❨ìû
îö❨❵❥❭ q❨❵❨❫❭÷❨å❥❭✎ ❭ å❬❨❳î❪û✎ ô❴❥❫î❬î❪ ❩❬❭
åîå❫❴❪✐❨❵❭❭ ❬î❳❭❫❨✐üå❥❭✎ ❩❴❬ ❪ ìî✐î÷❵îì å❥î✏
❫î❪î❳å❫❪❨✑ ✈✇①③①⑤✇ÿ â �å③ü�ê①ì õ①çÿé�ñâå✒ ✓✔✕✸✖
✗✘✙✚✗✛✜

✼✶✳Ø✄☎✆✝✞✟✠ ➚✂ ➮✂ ❰ö❨❵❥❴ ❳❭❵❴ì❭❥❭ q❨❵❨❫❭÷❨å❥❭✎
❩❬îö❨ååî❪ ❪ å❨✐❨❥ö❭❭ ìî✐î÷❵îqî å❥î❫❴✑ ✈✇①③①⑤✇ÿ
â �å③ü�ê①ì õ①çÿé�ñâå✳ ✷✵✶✺❀ ✶❀ ✷✲✶✼✳

✼✷✳Øè☞✟✠ ➚✂➮✂ ✍î❪❨❬ø❨❵å❫❪î❪❴❵❭❨ å❭ìì❨❵❫❴✐î❪
ìî❵á❨✐üÿ❬❳❴ì❭ ➊ ýôô❨❥❫❭❪❵î ✴ ➚✑➮✑ Ø❭✐î❪â ➮✑➹✑
❐❭åî❪❨ö ✴✴ ❒î✐î÷❵î❨ ❭ ìÿå❵î❨ å❥î❫î❪î❳å❫❪î✑➊
✶✾✾✵✳➊ ➵�✑➊ ✍✑ ✸✵✲✁✶✳

✼✁✳Øè☞✟✠ ➚✂ ➮✂ ❒î✐î÷❵❴ÿ ❩❬î❳ó❥❫❭❪❵îå❫ü ❭ å❨✐❨❥✏
ö❭î❵❵î✲❫❨✎❵î✐îq❭÷❨å❥❭❨ îåîá❨❵❵îå❫❭ ❩îì❨å❨å ✴✴

❒î✐î÷❵î❨ ❭ ìÿå❵î❨ å❥î❫î❪î❳å❫❪î✑➊ ✶✾✾✺✳➊ ➵✁✑➊
✍✑ ✷�✲✷✼✳

✼✹✳Øè☞✟✠ ➚✂ ➮✂ ❰åîá❨❵❵îå❫❭ ❬❴à❪❨❳❨❵❭ÿ å❭ìì❨❵❫❴✏
✐î❪ ❪ ➹✂✄ ❭ì✑ �✵✲✐❨❫❭ÿ ❰❥❫ÿá❬ÿ ❰❬✐î❪å❥îå îá✐❴✏
å❫❭✑ ☎①③①÷í①å ✇ ìÿ�í①å �ê①ñ①â①ä�ñâ①✳ ✷✵✵✷❀

✶✿✷✻✲✷✼✳
✼✺✳Øè☞✟✠ ➚✂➮✂ ✂❬î❳ó❥❫❭❪❵îå❫ü å❭ìì❨❵❫❴✐✲

ìî❵á❨✐üÿ❬❳å❥❭✎ ❩îì❨å❨å✑ ➬①①ñåõí✇ÿ✳ ✷✵✵✶❀ ✶✶✿✼✲
✽✳

✼✻✳Øè☞✟✠ ➚✂➮✂✡ ✃☞✄✆ñ✟✠ ➶✂ ✝✂ ✍î❪❬❨ì❨❵❵î❨ åîå❫îÿ✏
❵❭❨ ❭ ❩ó❫❭ åî❪❨❬ø❨❵å❫❪î❪❴❵❭ÿ å❭ìì❨❵❫❴✐üå❥îqî
å❥î❫❴ ❰❬✐î❪å❥îå îá✐❴å❫❭ ✭ìî❵îq❬❴ô❭ÿ✮✑ ❰❬➳✐â
✷✵✵✶✿ ✶✁✞ å✑

✼✼✳❙✟✐✠✡✈ ➚✳ ■✳✱ ▲②❛s✟❤❦ ❘✳ ◆✳✱ ❙✟✐✠✡✈ ❰✳ ➚✳ ❊♥❞♦❣❡✲
♥♦✉☛ ☞♥❞ ❡✌♦❣❡♥♦✉☛ ❢☞✍t♦r☛ ☞t ❜r❡❡❞✎♥❣ ☞♥❞ ❡✌♣❧♦✎✲
t☞t✎♦♥☛ ♦❢ ❞✎❢❢❡r❡♥t ✍♦✇ ❜r❡❡❞☛✳ ✏å�ñí✇ê ✑ð✒③✓✔Ó✳
✷✵✶✹❀ ✷✿✁✻✲✁✽✳

✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲

✂îå❫ó❩❭✐❴ ❪ ❬❨❳❴❥ö❭þ✿ ✶✁✑✵✁✑✶� q✑

✕✂ ➮✂ ➚☎èñè✌✟✠✝ ✲ ❴å❩❭❬❴❵❫ ❥❴ô❨❳❬û ÷❴å❫❵îå àîî❫❨✎❵❭❭ ❭ á❭î❫❨✎❵î✐îq❭❭
Ô➹✖❰✗ ✘✂❰ ➠❰❬✐î❪å❥❭å qîåó❳❴❬å❫❪❨❵❵ûå ❴q❬❴❬❵ûå ó❵❭❪❨❬å❭❫❨❫➺✑

✯ ✲ ❵❴ó÷❵ûå ❬ó❥î❪î❳❭❫❨✐ü✿ Ø✄☎✆✝✞✟✠ ➚☎✆✙✄✚ ➮ã✟✙✄✠è✛â ❳î❥❫î❬ å❨✐üå❥î✎îàÿåå❫❪❨❵❵û✎ ❵❴ó❥â ❩❬îô❨ååî❬â à❴ì✑
à❴❪✑ ❥❴ô❨❳❬îå ÷❴å❫❵îå àîî❫❨✎❵❭❭ ❭ á❭î❫❨✎❵î✐îq❭❭â ✜✢✣✤✼✥❅✦✜✧★✩①✜✪✫✬ ñå③✒ ✰✚✲✺✛✚✥✗✹✚✼✥✚✥❀



⑧❁➁➃➁❂❁➑ ❃ ❄❆➃❇❄❈➁❉ ❋➁●➑❍❄❏❃❆ ❑▼❖P ❖◗❚❯❱

❲❳

❨❩✃ ❬❭❬❪❫❴❵
❝❥➘❥ Ñ♠ìq③④⑤⑥î⑦ ê⑨⑩❶❷❶⑨❸ á❷❹ë❹❺❷❻❼❽ê❷õ ⑩⑨❾ê❿ ❶❹ö❼⑩❸

➀➂➄➂ ➅➆➇➈➉➋➌➍➎➏ ➐➒➓➔→➔➒➣↔ ↕➙ ➛→↕➜↕➝→➐➒➜ ➞➐→↔➓➐↔➏ ➒➞➞↕➐→➒➣↔ ➟➡↕➙↔➞➞↕➡
➢➤➥➦❨ ➧Ï➦ ➨➦➩ë❹➫❽ê❷é ❺❹❽❾❶⑨➩❽❸➫❼⑩⑩ûé ⑨❺➩⑨➩⑩ûé ❾⑩❷➫❼➩❽❷❸❼❸

➭➡↔➜ ➯➣➒➣↔ ➲➝➡➒➡→➒➓ ➸➓→➻↔➡➞→➣➼➏ ➭➡↔➜ ➽→➣➼➏ ➾➪➞➞→➒➏ ❼➴➷➒→➜➱ ➜➔➞❮ÐÒÒÕ➡➒➷➛➜↔➡Ö➡➪

×ÙÚÙÛ❝Ü×ÝÞÙÑßÛæ çèÝÚÛ➘❝ÙïÚÜÑòô ßÜèÜø
ßÛß ùÛßòÜè úøÙ❝ÝÞÙÚÝæ çèÜ➘úßòÝøÚÜ×Ü ➘Ü❝×Ü❝ÙòÝæ

üÿ↔➓↔➒➜↕➝→➐➒➜ →➔↔➓➣→➣➼ ↕➙ ➐↕✇➞ ➒➞ ➒ ➙➒➐➣↕➡ ↕➙ ↔➓➜➒➡➝↔➷↔➓➣ →➓ ➟➡↕➔➪➐➣→➻↔ ➜↕➓➝↔➻→➣➼✮

➧ õ❹❶❼ ⑩⑨❾❻⑩ûõ ❷❽❽ë❼❶❹➫⑨⑩❷é ❷ç❾❻⑨ë❹❽ñ ➫ë❷ÿ⑩❷❼
ç⑨➫❷❽❷ì❹❽❸❷ ï➩❹❶❾ê❸❷➫⑩❹❺❹ ❶❹ë❺❹ë❼❸❷ÿ ê❹➩❹➫ ❻❼➩⑩❹➴
ï❼❽❸➩❹é ï❹➩❹❶û ❹❸ ❺❼⑩❼⑨ë❹❺❷❻❼❽ê❹é ï➩❷⑩⑨❶ë❼æ⑩❹❽❸❷❪
➮❽❽ë❼❶❹➫⑨⑩❷ÿ áûë❷ ï➩❹➫❼❶❼⑩û ⑩⑨ ï❹ì❼❽⑩❹ì ï❹❺❹ë❹✲
➫ñ❼ ❽ê❹❸⑨ ❻❼➩⑩❹➴ï❼❽❸➩❹é ï❹➩❹❶û❪ ➦❽⑩❹➫⑩⑨ÿ ì⑨❽❽⑨
ï❹❺❹ë❹➫ñÿ ❽ê❹❸⑨ ï➩❷⑩⑨❶ë❼æ❷❸ ê ë❷⑩❷ÿì ❺❹ëø❸❷⑩❽ê❹é
ï❹➩❹❶ûä ❒❹⑩❸➫❷ê ×❷ô❸❼é⑩ ✾✺❬✼✾❿ ➧❪➥❪ ➚é❶❷⑨ë
✶❫✶❭✹✶❿ Ð❼ôë❼êø⑩ Ñ❹➫❼➩❷⑩❺ ✶✾❴✾✾❴❪ ➮ç❾❻⑨ÿ ➫ë❷ÿ⑩❷❼
❺❼⑩❹❸❷ï❷❻❼❽ê❷õ ô⑨ê❸❹➩❹➫❿ ❾❻❷❸û➫⑨ë❷ä ❶ë❷❸❼ëñ⑩❹❽❸ñ
æ❷ç⑩❷❿ ❶⑩❪❿ ï➩❹❶❾ê❸❷➫⑩❹❼ ❶❹ë❺❹ë❼❸❷❼❿ ë⑨ê❸❪❿ ❹áá❾þ
ï➩❹❶❹ëæ❷❸❼ëñ⑩❹❽❸ñ ï❼➩❷❹❶⑨ ë⑨ê❸⑨ö❷❷❿ ❶⑩❀ ❽➩❼❶⑩þþ
ï➩❹❶❹ëæ❷❸❼ëñ⑩❹❽❸ñ ë⑨ê❸⑨ö❷❷❿ ❶⑩❪❀ ï❹æ❷ç⑩❼⑩⑩ûé
❾❶❹é❿ ê❺❀ ❾❶❹é ➫ ❽➩❼❶⑩❼ì ç⑨ ë⑨ê❸⑨ö❷þ❿ ê❺❀ ➫❹ç➩⑨❽❸
ï➩❹ÿ➫ë❼⑩❷ÿ ⑩⑨❷➫û❽ø❼é ë⑨ê❸⑨ö❷❷❿ ë❼❸❀ ❾❶❹é ç⑨
⑩⑨❷➫û❽ø❾þ ë⑨ê❸⑨ö❷þ❿ ê❺❀ ❽❹❶❼➩æ⑨⑩❷❼ æ❷➩⑨❿ ✪❀ ê❹✲
ë❷❻❼❽❸➫❹ ì❹ë❹❻⑩❹❺❹ æ❷➩⑨❿ ê❺❀ ê❹ýôô❷ö❷❼⑩❸ ì❹ë❹❻⑩❹✲
❽❸❷❀ æ❷➫❾þ ì⑨❽❽❾ ê❹➩❹➫❿ ê❺❀ ❷⑩❶❼ê❽ ➫ûì❼⑩❷❿ ✪❀
❷⑩❸❼⑩❽❷➫⑩❹❽❸ñ ì❹ë❹ê❹❹❸❶⑨❻❷❿ ê❺ãì❷⑩❪

❮⑨ ❹❽⑩❹➫⑨⑩❷❷ ➩❼ç❾ëñ❸⑨❸❹➫ ❷❽❽ë❼❶❹➫⑨⑩❷é ❾❽❸⑨⑩❹➫✲
ë❼⑩❹❿ ❻❸❹ ⑩⑨❷á❹ë❼❼ ï➩❹❶❹ëæ❷❸❼ëñ⑩ûé ï❼➩❷❹❶ ï➩❹❶❾ê✲
❸❷➫⑩❹❺❹ ❷❽ï❹ëñç❹➫⑨⑩❷ÿ áûë ❾ ê❹➩❹➫ ë❷⑩❷❷ ❒❹⑩❸➫❷ê
×❷ô❸❼é⑩❿ ❽➩❹ê ï➩❹❶❾ê❸❷➫⑩❹❺❹ ❷❽ï❹ëñç❹➫⑨⑩❷ÿ ❽❹❽❸⑨➫❷ë
✹❿❴❬ ë⑨ê❸⑨ö❷❷❪ ➧ûÿ➫ë❼⑩❹❿ ❻❸❹ ê❹➩❹➫û ➩⑨ç⑩ûõ ë❷⑩❷é
❶❹❽❸❹➫❼➩⑩❹ ➩⑨çë❷❻⑨ë❷❽ñ ì❼æ❶❾ ❽❹á❹é ï❹ ì❹ë❹❻⑩❹é
ï➩❹❶❾ê❸❷➫⑩❹❽❸❷❪ Ñ⑨ìûì❷ ➫û❽❹ê❷ì❷ ï❹ê⑨ç⑨❸❼ëÿì❷
➫❼ë❷❻❷⑩û ï❹æ❷ç⑩❼⑩⑩❹❺❹ ❾❶❹ÿ ✭✶❴✹❴❫ ê❺�❿ ❾❶❹ÿ ç⑨
⑩⑨❷➫û❽ø❾þ ë⑨ê❸⑨ö❷þ ✭✹❴✾❵ ê❺� ❷ ➫❹ç➩⑨❽❸⑨ ï➩❹ÿ➫ë❼✲
⑩❷ÿ ⑩⑨❷➫û❽ø❼é ë⑨ê❸⑨ö❷❷ ➊ ✭✹❿❬ ë⑨ê❸⑨ö❷❷� ➴ ❹áë⑨❶⑨ë❷
❹ïû❸⑩û❼ æ❷➫❹❸⑩û❼ ë❷⑩❷❷ ❒❹⑩❸➫❷ê ×❷ô❸❼é⑩❪ ➦á⑩⑨✲
➩❾æ❼⑩❹❿ ❻❸❹ æ❷➫❹❸⑩û❼ ❷ç❾❻⑨❼ìûõ ë❷⑩❷é ❷ì❼ë❷ ❷⑩✲
❶❼ê❽ ➫ûì❼⑩❷ ➫ ï➩❼❶❼ë⑨õ ❹❸ ✹✹❿❴ ❶❹ ✹❭❿❬✪❿ ❻❸❹ ❺❹➫❹➩❷❸
❹ ❽❹❹❸➫❼❸❽❸➫❷❷ æ❷➫❹❸⑩ûõ ❸➩❼á❹➫⑨⑩❷ÿì ❷⑩❸❼⑩❽❷➫⑩❹é
❸❼õ⑩❹ë❹❺❷❷ ï➩❹❷ç➫❹❶❽❸➫⑨ ì❹ë❹ê⑨❪ ❮⑨❷á❹ëñø⑨ÿ ❷⑩✲
❸❼⑩❽❷➫⑩❹❽❸ñ ì❹ë❹ê❹❹❸❶⑨❻❷ ❹❸ì❼❻❼⑩⑨ ❾ æ❷➫❹❸⑩ûõ
ê❹⑩❸➩❹ëñ⑩❹é ❺➩❾ïïû ✶❿❴❬ ê❺ãì❷⑩❿ ❻❸❹ ➫ ❽➩❼❶⑩❼ì ⑩⑨
❫❿❭❵ ê❺ãì❷⑩ á❹ëñø❼❿ ❻❼ì ➫ ❹ïû❸⑩ûõ ❺➩❾ïï⑨õ❪

ß✃✁÷④â✂④ ③✃îâ♠✿ ❻❼➩⑩❹➴ï❼❽❸➩ûé ❽ê❹❸❿ ï➩❹❶❾ê✲
❸❷➫⑩❹❼ ❶❹ë❺❹ë❼❸❷❼ ê❹➩❹➫❿ ❺❼⑩❼⑨ë❹❺❷❻❼❽ê❷❼ ë❷⑩❷❷❿
ì❹ë❹❻⑩⑨ÿ ï➩❹❶❾ê❸❷➫⑩❹❽❸ñ❿ ❷⑩❶❼ê❽ ➫ûì❼⑩❷❪

❉➪➡→➓➝ ➣❤↔ ➞➐→↔➓➣→➙→➐ ➡↔➞↔➒➡➐❤ ✇↔ ➞➣➪➔→↔➔ ➣❤↔ →➓➙➜➪↔➓➐↔
↕➙ ➟➡↕➔➪➐➣→➻↔ ➜↕➓➝↔➻→➣➼ ↕➙ ➛➜➒➐❧➴➷↕➣➜↔➼ ➛➡↔↔➔ ➐↕✇➞ ➙➡↕➷
➝↔➓↕➣➼➟→➐ ➙➒➐➣↕➡➞ ✄➝↔➓↔➒➜↕➝→➐➒➜ ➒➙➙→➜→➒➣→↕➓✮Ö ➯➣➪➔→↔➞ ❤➒➻↔
➛↔↔➓ ➐↕➓➔➪➐➣↔➔ ↕➓ ➒ ❤➼➛➡→➔ ➐➒➣➣➜↔ ➛➜➒➐❧ ➒➓➔ ✇❤→➣↔ ➛➡↔↔➔Ö
❚❤↔ ➛➪➜❧ ↕➙ ➜→➻↔➞➣↕➐❧ ➛↔➜↕➓➝➞ ➣↕ ➣❤↔ ➜→➓↔➞ ↕➙ ❍↕➜➞➣↔→➓
➛➪➜➜➞ ➷➒➓➪➙➒➐➣➪➡↔➡➞➱ ▼↕➓➣➻➼❧ ➽❤→↔➙➣➒→➓ Ð☎✻ÒÐ➏ ❱Ö ❇Ö
■➔↔➒➜➏ ➜ ❮✵❮✸✆❮➏ ➾↔➙➜↔➐➣→↕➓ ➯↕➻↔➡↔→➝➓ ❮Ð✽ÐÐ✽Ö ➯➣➪➔➼→➓➝
➣❤↔ →➓➙➜➪↔➓➐↔ ↕➙ ➝↔➓↕➣➼➟→➐ ➙➒➐➣↕➡➞ →➣ ✇➒➞ ➣➒❧↔➓ →➓➣↕ ➒➐➴
➐↕➪➓➣➱ ➜→➙↔ ↔①➟↔➐➣➒➓➐➼➏ ➔➒➼➞Ö➏ P➡↕➔➪➐➣→➻↔ ➜↕➓➝↔➻→➣➼➏ ➜➒➐➴
➣→➣↕➜Ö➏ ❚❤↔ ➣↕➣➒➜ ➔➪➡➒➣→↕➓ ↕➙ ➜➒➐➣➒➣→↕➓➏ ➔➒➼➞✝ ➣❤↔ ➒➻↔➡➒➝↔
➔➪➡➒➣→↕➓ ↕➙ ➜➒➐➣➒➣→↕➓➏ ➔➒➼➞ Ö✝ ➜→➙↔➣→➷↔ ➷→➜❧ ➼→↔➜➔➏ ❧➝✝ ➼→↔➜➔
↕➙ ➣❤↔ ➒➻↔➡➒➝↔ ➟↔➡ ➜➒➐➣➒➣→↕➓➏ ❧➝✝ ➒➝↔ ↕➙ ↕➓➞↔➣ ❤→➝❤↔➞➣ ➜➒➐➣➒➴
➣→↕➓➏ ➼↔➒➡➞✝ ➷→➜❧ ➼→↔➜➔ ➙↕➡ ➣❤↔ ❤→➝❤↔➞➣ ➜➒➐➣➒➣→↕➓➏ ❧➝✝ ➙➒➣
➐↕➓➣↔➓➣➏✞✝ ➒➷↕➪➓➣ ↕➙ ➷→➜❧ ➙➒➣➏ ❧➝✝ ➐↕↔➙➙→➐→↔➓➣ ↕➙ ➷→➜❧
➟➡↕➔➪➐➣→↕➓✝ ➐↕✇➞ ➜→➻↔ ✇↔→➝❤➣➏ ❧➝✝ →➓➔↔① ➪➔➔↔➡✞✝ ➣❤↔ →➓➴
➣↔➓➞→➣➼ ↕➙ ➷→➜❧➏ ❧➝ ✴ ➷→➓Ö

❇➒➞↔➔ ↕➓ ➣❤↔ ➡↔➞↔➒➡➐❤ ➡↔➞➪➜➣➞➏ →➣ ✇➒➞ ➙↕➪➓➔ ➣❤➒➣ ➣❤↔
➜↕➓➝↔➞➣ ➟↔➡→↕➔ ↕➙ ➟➡↕➔➪➐➣→➻↔ ➪➞↔ ✇➒➞ →➓ ➐↕✇➞ ✇❤→➐❤ ➛↔➴
➜↕➓➝ ➣↕ ➣❤↔ ➝↔➓↔➒➜↕➝→➐➒➜ ➜→➓↔ ▼↕➓➣➻→❧ ➽❤→↔➙➣➒→➓➏ ➣❤↔ ➟↔➡→➴
↕➔ ↕➙ ➟➡↕➔➪➐➣→➻↔ ➪➞↔ →➞ ✆Ö✽✻ ➜➒➐➣➒➣→↕➓Ö ■➣ ✇➒➞ ➙↕➪➓➔ ➣❤➒➣
➐↕✇➞ ↕➙ ➔→➙➙↔➡↔➓➣ ➛➡↔↔➔→➓➝ ➜→➓↔➞ ➞→➝➓→➙→➐➒➓➣➜➼ ➔→➙➙↔➡↔➔ →➓
➷→➜❧ ➟➡↕➔➪➐➣→↕➓Ö ❚❤↔ ❤→➝❤↔➞➣ ➡➒➣↔➞ ↕➙ ➜→➙↔➣→➷↔ ➷→➜❧ ➼→↔➜➔
✄✷✸ÒÒ☎ ❧➝ ✮➏ ➷→➜❧ ➼→↔➜➔ ➟↔➡ ➜➒➐➣➒➣→↕➓ ❤→➝❤↔➞➣ ✄✆✻✷✵❧➝✮ ➒➓➔
➣❤↔ ➒➝↔ ↕➙ ➷➒➓→➙↔➞➣➒➣→↕➓ ❤→➝❤↔➞➣ ➜➒➐➣➒➣→↕➓ ➴ ✄✆Ö✻ ➜➒➐➣➒➣→↕➓✮
➴ ❤➒➔ ↔①➟↔➡→↔➓➐↔➔ ➒➓→➷➒➜➞ ➝↔➓↔➒➜↕➝→➐➒➜ ➜→➓↔ ▼↕➓➣➻→❧
➽❤→↔➙➣➒→➓Ö ■➣ ✇➒➞ ➙↕➪➓➔ ➣❤➒➣ ➣❤↔ ➞➣➪➔→↔➔ ➒➓→➷➒➜➞ ↕➙ ➝↔➓↔➒➴
➜↕➝→➐➒➜ ➜→➓↔➞ ❤➒➔ ➪➔➔↔➡ →➓➔↔① ➡➒➓➝→➓➝ ➙➡↕➷ ✆✆Ö✽ ➣↕ ✆✸Ö✻✞
➒➓➔ →➣ →➓➔→➐➒➣↔➞ ➣❤➒➣ ➣❤↔ ➒➓→➷➒➜➞ ➐↕➡➡↔➞➟↕➓➔ ➣↕ ➡↔❡➪→➡↔➴
➷↔➓➣➞ ↕➙ →➓➣↔➓➞→➻↔ ➷→➜❧ ➟➡↕➔➪➐➣→↕➓ ➣↔➐❤➓↕➜↕➝➼Ö ❚❤↔ ❤→➝❤➴
↔➞➣ →➓➣↔➓➞→➣➼ ↕➙ ➷→➜❧ ➼→↔➜➔ ✇➒➞ ↕➛➞↔➡➻↔➔ →➓ ➣❤↔ ➐↕➓➣➡↕➜
➝➡↕➪➟ ↕➙ ❮Ö✽✻ ❧➝ ✴ ➷→➓➏ ➒➓ ➒➻↔➡➒➝↔ →➞ ✵Ö✸✷ ❧➝ ✴ ➷→➓ ➒➓➔ →➣
→➞ ➷↕➡↔ ➣❤➒➓ →➓ ➣❤↔ ↔①➟↔➡→➷↔➓➣➒➜ ➝➡↕➪➟➞Ö

❑➋✟ ✇➎r✠➉✡ ❇➜➒➐❧➴➒➓➔➴❲❤→➣↔ ➐➒➣➣➜↔➏ ➟➡↕➔➪➐➣→➻↔ ➜↕➓➴
➝↔➻→➣➼ ➒ ❽❹✇➏ ➝↔➓↔➒➜↕➝➼ ➜→➓↔➞➏ ➷→➜❧ ➟➡↕➔➪➐➣→↕➓➏ →➓➔↔①
➪➔➔↔➡Ö

➶☛☞✌☞✍è☞✳ ✃➩❾ï⑩ûé ➩❹❺⑨❸ûé ❽ê❹❸ ❹❸ë❷❻⑨❼❸❽ÿ ❶❹✲
❽❸⑨❸❹❻⑩❹ ï➩❹❶❹ëæ❷❸❼ëñ⑩ûì á❷❹ë❹❺❷❻❼❽ê❷ì ❶❹ë❺❹ë❼✲
❸❷❼ì❿ ❻❸❹ ❽ê⑨çû➫⑨❼❸❽ÿ ⑩⑨ ❽➩❹ê⑨õ ❼❺❹ ïë❼ì❼⑩⑩❹❺❹ ❷
ï➩❹❷ç➫❹❶❽❸➫❼⑩⑩❹❺❹ ❷❽ï❹ëñç❹➫⑨⑩❷ÿ❪ ➦❶⑩⑨ê❹ ç⑨ ï❹❽ë❼❶✲
⑩❷❼ ❺❹❶û ➫ ➩ÿ❶❼ ❽❾á✎❼ê❸❹➫ Ð➢ ⑩⑨áëþ❶⑨❼❸❽ÿ ❻❼❸ê⑨ÿ
❸❼⑩❶❼⑩ö❷ÿ ❽⑩❷æ❼⑩❷ÿ ï➩❹❶❾ê❸❷➫⑩❹❺❹ ï❼➩❷❹❶⑨ ❷❽ï❹ëñ✲
ç❹➫⑨⑩❷ÿ ê❹➩❹➫❿ ❻❸❹ ï❹⑩❷æ⑨❼❸ ❾➩❹➫❼⑩ñ ➫❼❶❼⑩❷ÿ ❽❼ë❼ê✲
ö❷❹⑩⑩❹➴ïë❼ì❼⑩⑩❹é ➩⑨á❹❸û ❬✶❿ ✼❿ ✶❫❿ ✶✹❿ ✶✺❪❪ ➮ç➫❼❽❸✲
⑩❹❿ ❻❸❹ ❶ë❷❸❼ëñ⑩❹❼ ❷❽ï❹ëñç❹➫⑨⑩❷❼ ➫û❽❹ê❹ï➩❹❶❾ê❸❷➫✲
⑩ûõ æ❷➫❹❸⑩ûõ ❹ê⑨çû➫⑨❼❸ ï❹ë❹æ❷❸❼ëñ⑩❹❼ ➫ë❷ÿ⑩❷❼ ⑩⑨
ê⑨❻❼❽❸➫❼⑩⑩❹❼ ❾ë❾❻ø❼⑩❷❼ ❽❸⑨❶⑨❿ ï❹➫ûø❼⑩❷❼ ❼❺❹ ï➩❹✲

❶❾ê❸❷➫⑩❹❽❸❷❪ ❩ë❷❸❼ëñ⑩❹ ❷❽ï❹ëñç❾❼ìû❼ ➫ ❽❸⑨❶❼ ê❹➩❹✲
➫û➴➩❼ê❹➩❶❷❽❸ê❷ ÿ➫ëÿþ❸❽ÿ ⑩⑨❶❼æ⑩ûì ê➩❷❸❼➩❷❼ì ❹ö❼⑩✲
ê❷ ê➩❼ï❹❽❸❷ ê❹⑩❽❸❷❸❾ö❷❷ ❷ ❾❽❸❹é❻❷➫❹❽❸❷ ê ç⑨á❹ë❼➫⑨✲
⑩❷ÿì❪ Ï❹ÿ➫ëÿ❼❸❽ÿ ➫❹çì❹æ⑩❹❽❸ñ ❹ö❼⑩ê❷ æ❷➫❹❸⑩❹❺❹ ⑩❼
❸❹ëñê❹ ï❹ ï➩❹❶❾ê❸❷➫⑩❹❽❸❷❿ ýê❽❸❼➩ñ❼➩❾❿ ï➩❹❷❽õ❹æ❶❼✲
⑩❷þ❿ ⑩❹ ❷ ï❹ ï❹❸❹ì❽❸➫❾❪ ✃❹➩❹➫û➴➩❼ê❹➩❶❷❽❸ê❷ ❺❼⑩❼❸❷✲
❻❼❽ê❷ ❹❽❹á❹ ö❼⑩⑩û❼ æ❷➫❹❸⑩û❼❿ ê ê❹❸❹➩ûì ï❹❶á❷➩⑨þ❸
ë❾❻ø❷õ ï➩❹❷ç➫❹❶❷❸❼ë❼é❿ ❻❸❹ ➫❼❽ñì⑨ ï❹ë❹æ❷❸❼ëñ⑩❹
➫ë❷ÿ❼❸ ⑩⑨ ê⑨❻❼❽❸➫❹ ❶❹❻❼➩❼é❪ ➧û❽❹ê⑨ÿ ì❹ë❹❻⑩⑨ÿ ï➩❹✲
❶❾ê❸❷➫⑩❹❽❸ñ æ❷➫❹❸⑩ûõ❿ ⑩❷çê❷❼ ç⑨❸➩⑨❸û ê❹➩ì❹➫ ❷
áû❽❸➩⑨ÿ ❹ê❾ï⑨❼ì❹❽❸ñ ➫û➩⑨á❷➫⑨⑩❷ÿ ê❹➩❹➫ ➫❹çì❹æ⑩û
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✢✢

✣ð✤ ó✦★✯✤✰★å✤✤ ✣î❁✤çå★ååî❂î ó❃îÿ✱ êîòîðû� ❃îñò✤✲
❂ã★òñÿ ó êîðî✦ ñ ìãêñ✤ìã✯üåî� ✣ðî❃î✯❁✤ò★✯üåîñòüþ
õîçÿ�ñò✦★ååî❂î ✤ñ✣î✯üçî✦ãå✤ÿ ❬✷✁ ✸✁ ✾✁ ✶✶❪✳ ➶ åãñòî✲
ÿù★★ ✦ð★ìÿ îòñóòñò✦✤★ ñ★✯★êö✤✤ åã ✣ðî❃óêò✤✦åî★
❃î✯❂î✯★ò✤★ êîðî✦ ìî❁★ò ✣ð✤✦★ñò✤ ê ❃ã✯üå★�ø★ìó ñî✲
êðãù★å✤þ ✦îçðãñòã ✦ îò★✯ãõ ✤ ✣îñòã✦✤òü ✣î❃ ó❂ðîçó
ðãñø✤ð★ååî★ ✦îñ✣ðî✤ç✦î❃ñò✦î ✣✯★ì★ååî❂î êðó✣åî❂î
ðî❂ãòî❂î ñêîòã ✂✹✱ ✻✄☎

Ïðîá✯★ìã ó✦★✯✤✰★å✤ÿ ñðîêî✦ ✤ñ✣î✯üçî✦ãå✤ÿ ñ★✯ü✲
ñêîõîçÿ�ñò✦★ååûõ ❁✤✦îòåûõ ✦ñ★❂❃ã ✣ð✤✦✯★êã✯ã ✦å✤✲
ìãå✤★ ❁✤✦îòåî✦î❃î✦☎ Ýòîìó ✦ã❁åîìó ✦î✣ðîñó áî✯ü✲
øî★ çåã✰★å✤★ ✣ð✤❃ã✦ã✯✤ îñåî✦î✣î✯î❁å✤ê✤ ðîññ✤�✲
ñêî� çîîò★õå✤✰★ñêî� åãóê✤ ➴☎➚☎ ➪î❂❃ãåî✦✱ Ï☎❮☎ ✃ó✲
✯★øî✦✱ ❒☎❒☎ Ù★✣ê✤å✱ ❒☎Ô☎ ➮✦ãåî✦✱ ➴☎Ô☎ ❐✤ñêóå ✤
ìåî❂✤★ ❃ðó❂✤★ ó✰➳åû★☎ Ïî ìå★å✤þ áî✯üø✤åñò✦ã ✤ñ✲
ñ✯★❃î✦ãò★✯★�✱ êãê ✦ åãø★� ñòðãå★✱ òãê ✤ çã ðóá★❁îì
✣ðî❃î✯❁✤ò★✯üåî★ ✤ñ✣î✯üçî✦ãå✤★ ❁✤✦îòåûõ åã ô★ðìãõ
ñ✯ó❁✤ò î❃å✤ì ✤ç ❂✯ã✦åûõ ✣îêãçãò★✯★� ✦ûñîêî� êó✯ü✲
òóðû ✦★❃★å✤ÿ õîçÿ�ñò✦ã ✂✺✱ ✼✱ ✽✱ ✆✝✱ ✆✞✄☎ ❰❃åãêî✱ å★✲
ñìîòðÿ åã ãêòóã✯üåîñòü ✣ðîá✯★ìû ó✦★✯✤✰★å✤ÿ ñðîêî✦
✤ñ✣î✯üçî✦ãå✤ÿ ❁✤✦îòåûõ✱ ñ✤ñò★ìãò✤✰★ñê✤õ ✤ ❂✯óáî✲
ê✤õ ðãçðãáîòîê ✣î ★➳ ð★ø★å✤þ ✣ðãêò✤✰★ñê✤ å★ ✣ðî✦î✲
❃✤✯îñü☎ Ïîýòîìó ✤çó✰★å✤★ ñ★✯★êö✤îååûõ ✣ð✤★ìî✦✱
ñ✣îñîáñò✦óþù✤õ ✣î✦ûø★å✤þ ñðîêã ✤ñ✣î✯üçî✦ãå✤ÿ
êîðî✦ ✦ ñòã❃★✱ ✣ð★❃ñòã✦✯ÿ★òñÿ ãêòóã✯üåûì åã✣ðã✦✯★✲
å✤★ì☎

Ö★✯üþ ✤ññ✯★❃î✦ãå✤� ÿ✦✯ÿ✯îñü ✤çó✰★å✤★ çã✦✤ñ✤ìî✲
ñò✤ ✣ðî❃óêò✤✦åî❂î ❃î✯❂î✯★ò✤ÿ êîðî✦ ✰★ðåî✟✣★ñòðî�
✣îðî❃û îò ❂★åîò✤✣✤✰★ñê✤õ ôãêòîðî✦ ✭❂★å★ã✯î❂✤✰★✲
ñêî� ✣ð✤åã❃✯★❁åîñò✤✮☎

✠à✡å☛☞àë✌ ☞ ✍å✡îä✌ ☞èèëåäîâàí☞é

➮ññ✯★❃î✦ãå✤ÿ áû✯✤ ✣ðî✦★❃★åû åã ✣îì★ñåîì ✣î❂î✲
✯î✦ü★ êðó✣åî❂î ðî❂ãòî❂î ñêîòã ✰★ðåî✟ ✣★ñòðî� ✣îðî❃û
✦ ✎➚❰ ➠Ïîá★❃ã➺ ❰ð✯î✦ñêî� îá✯ãñò✤☎ ❰ñåî✦åãÿ ìãññã
✣î❂î✯î✦üÿ ñêîòã ✣ð✤åã❃✯★❁✤ò ê ✯✤å✤ÿì áûêî✦✟
✣ðî✤ç✦î❃✤ò★✯★� ❂î✯øò✤åñêî� ✣îðî❃û✏ ❒îåò✦✤ê ×✤ô✲
ò★�å ✑✺✻✼✑✱ ➶☎➪☎ ➚�❃✤ã✯ ✆✵✆✞✹✆✱ Ð★ô✯★êøå Ñî✦★ð✤å❂
✶✾✒✾✾✒✳

➮çó✰ãÿ ✦✯✤ÿå✤★ ❂★åîò✤✣✤✰★ñê✤õ ôãêòîðî✦✱ ó✰✤òû✲
✦ã✯✤✏ ❃✯✤ò★✯üåîñòü ❁✤çå✤✱ ❃å☎✱ ✣ðî❃óêò✤✦åî★ ❃î✯❂î✲
✯★ò✤★✱ ✯ãêò☎✱ îáùóþ ✣ðî❃î✯❁✤ò★✯üåîñòü ✣★ð✤î❃ã ✯ãê✲
òãö✤✤✱ ❃å❀ ñð★❃åþþ ✣ðî❃î✯❁✤ò★✯üåîñòü ✯ãêòãö✤✤✱

❃å☎❀ ✣î❁✤çå★ååû� ó❃î�✱ ê❂❀ ó❃î� ✦ ñð★❃å★ì çã ✯ãêòã✲
ö✤þ✱ ê❂❀ ✦îçðãñò ✣ðîÿ✦✯★å✤ÿ åã✤✦ûñø★� ✯ãêòãö✤✤✱
✯★ò❀ ó❃î� çã åã✤✦ûñøóþ ✯ãêòãö✤þ✱ ê❂❀ ñî❃★ð❁ãå✤★
❁✤ðã✱ ✪❀ êî✯✤✰★ñò✦î ìî✯î✰åî❂î ❁✤ðã✱ ê❂❀ êîýôô✤ö✤✲
★åò ìî✯î✰åîñò✤❀ ❁✤✦óþ ìãññó êîðî✦✱ ê❂❀ ✤å❃★êñ ✦û✲
ì★å✤✱ ✪❀ ✤åò★åñ✤✦åîñòü ìî✯îêîîò❃ã✰✤✱ ê❂✓ì✤å☎

❒î✯î✰åãÿ ✣ðî❃óêò✤✦åîñòü çã ✯ãêòãö✤þ î✣ð★❃★✯ÿ✲
✯ãñü ì★òî❃îì êîåòðî✯üåûõ ❃î★ê✱ êîòîðû★ ✣ðî✦î❃✤✲
✯✤ñü ★❁★❃★êã❃åî☎

➘✯✤ò★✯üåîñòü ❁✤çå✤ ðãññ✰✤òû✦ã✯✤ ✣î ðãçå✤ö★
ì★❁❃ó ❃ãòî� ✦ûáûò✤ÿ ✤ ❃ãòî� ðî❁❃★å✤ÿ ❁✤✦îòåî❂î☎
Ïðî❃î✯❁✤ò★✯üåîñòü ✣ðî❃óêò✤✦åî❂î ❃î✯❂î✯★ò✤ÿ ðãñ✲
ñ✰✤òû✦ã✯✤ êãê ðãçå✤öó ì★❁❃ó ✣ðî❃î✯❁✤ò★✯üåîñòüþ
❁✤çå✤ ❁✤✦îòåî❂î ✤ ✦îçðãñòîì ✣★ð✦î❂î îò★✯ã☎

❰✣ð★❃★✯★å✤★ ✤å❃★êñã ✦ûì★å✤ ✣ðî✦î❃✤✯✤ çã ✆✱✺✟

✵✱✺ ✰ ❃î î✰★ð★❃åî❂î ❃î★å✤ÿ åã ✝✟✞ ì★ñÿö★ ✣★ð✦î� ✯ãê✲
òãö✤✤✱ ✤åò★åñ✤✦åîñò✤ ìî✯îêîîò❃ã✰✤ ➊ òãê❁★ åã ✝✟✸

ì★ñÿö★ ✯ãêòãö✤✤ ✭❒★òî❃✤êã ➶➚ÑÕ❮➮❐ ✭✆✑✽✺✮✱ ✦ ìî✲
❃✤ô✤êãö✤✤ Ñ☎ ➶☎ ✃ãðãìã★✦ã✱ ✝✵✵✼✔✳

➮åò★åñ✤✦åîñòü ìî✯îêîîò❃ã✰✤ î✣ð★❃★✯ÿ✯✤ ✣óò★ì
❃★✯★å✤ÿ ✦★✯✤✰✤åû ñóòî✰åî❂î ó❃îÿ ✭✦ûðã❁★ååî� ✦ ê✤✲
✯î❂ðãììãõ✮ åã ✣ðî❃î✯❁✤ò★✯üåîñòü ñóòî✰åî❂î ❃î★å✤ÿ
✭✦ûðã❁★ååî� ✦ ì✤åóòãõ✮☎

➮å❃★êñ ✦ûì★å✤ ✦û✰✤ñ✯ÿ★òñÿ êãê ✣ðîö★åòåî★ îò✲
åîø★å✤★ ó❃îÿ ✤ç ✣★ð★❃å✤õ ❃î✯★� ê îáù★ìó ó❃îþ☎

✕å✖✗ë✘✡à✡✌ ☞ ☞✙ î✚è✗æäåí☞å

Ïðî❃óêò✤✦åî★ ❃î✯❂î✯★ò✤★ êîðî✦ ÿ✦✯ÿ★òñÿ ✦ã❁✲
åûì ✣îêãçãò★✯★ì ✣ð✤ îö★åê★ êð★✣îñò✤ êîåñò✤òóö✤✤✱
ñîñòîÿå✤ÿ ç❃îðî✦üÿ ✤ ýêîåîì✤✰★ñêî� ýôô★êò✤✦åîñò✤
✤õ ✤ñ✣î✯üçî✦ãå✤ÿ☎ ➮ç✦★ñòåî✱ ✰òî ❃ã❁★ ✦ î❃✤åãêî✦ûõ
óñ✯î✦✤ÿõ ❁✤✦îòåû★ ✣ðîÿ✦✯ÿþò ðãçåû� ❁✤çå★ååû�
✣îò★åö✤ã✯ ✤ îá✯ã❃ãþò ðãçåûì óðî✦å★ì ✣ðî❃óêò✤✦åî✲
ñò✤☎ Ýòî êãñã★òñÿ ✦ñ★õ ✦✤❃î✦ ñ★✯üñêîõîçÿ�ñò✦★ååûõ
❁✤✦îòåûõ✱ åî ❂✯ã✦åûì îáðãçîì✱ ìî✯î✰åî❂î ñêîòã✱ ó
êîòîðî❂î îòåîñ✤ò★✯üåî ❃î✯❂✤� ✣★ð✤î❃ ✦ûðãù✤✦ãå✤ÿ✱
çãòðãòû åã êîòîðû� ãìîðò✤ç✤ðóþòñÿ ò★ì óñ✣★øå★★✱
✰★ì ❃✯✤ò★✯üå★★ ✣★ð✤î❃ õîçÿ�ñò✦★ååî❂î ✤ñ✣î✯üçî✦ãå✤ÿ
êîðî✦û☎

Ïðîãåã✯✤ç✤ðî✦ãåî ✣ðî❃óêò✤✦åî★ ❃î✯❂î✯★ò✤★
êîðî✦ ✣ð✤åã❃✯★❁ãù✤õ ê ❂★å★ã✯î❂✤✰★ñê✤ì ✯✤å✤ÿì✏
❒☎ ×✤ôò★�å ✑✺✻✼✑✱ ➶☎➪☎ ➚�❃✤ã✯ ✆✵✆✞✹✆✱ Ð☎ Ñî✦★ð✤å❂
✆✑✽✑✑✽ ✭òãá✯☎ ✆✮

Ò✛✜✢✣✤✛ ✥ ✦ ✧★✩✫ó✬✯✣✰✴✩✿ ✫✩✢❁✩✢✿✯✣✿ ✬✩★✩✰ ❁✩✢❂✯✣✴❃✬✣❄ ✢✣✴✣❅

❐✤å✤ÿ
♥ ❆❇❈❉❊❇❋●❍■❉❋

❏❈❑●❈▲

▼●◆

❖ð❍▼P◗❉❈❘●❍❊

▼❍❇❙❍❇❊❉❈❊▲

❇❚◗❉◆

❯❱❲❚ÿ

ïð❍▼❍❇❏❈❉❊❇❋●❍■❉❋
ï❊ð❈❍▼❚ ❇❚◗❉❚ò❈❈▲ ▼●◆

Ñð❊▼●ÿÿ
ïð❍▼❍❇❏❈❉❊❇❋●❍■❉❋

❇❚◗❉❚ò❈❈▲ ▼●◆
❒☎ ×✤ôò★�å
✭êîåòðî✯ü✮

✹✼ ✷✸✸✼➧✼✞ ✹✁✒✻➧✵✱✆✵ ✶✹✻✼➧✞✝ ✸✵✷➧✹

Ð☎ Ñî✦★ð✤å❂
✭✶ î✣ûò☎ ❂ðó✣✣ã✔

✹✵ ✷✵✼✒➧✞✻✯✯ ✸✁✾✺➧✵✁✶✷✯✯ ✶✷✵✾➧✺✹✯✯ ✞✵✻➧✼

➶☎➪☎ ➚�❃✤ã✯
✭✷ î✣ûò☎ ❂ðó✣✣ã✔

✸✒ ✷✶✺✶➧✻✻✯ ✹✱✆✻➧✵✱✆✝✯ ✶✷✒✶➧✹✽✯ ✸✵✒➧✺

❖ð❈ì❊÷❚●❈❊✿ � ð ❁✁▲✁✂❀ �� ð ❁✁▲✁✶ ✄▼❇ÿ ❘■❊õ ❉❚❱❇❈ò✮

➮ç ❃ãååûõ✱ ✣ð★❃ñòã✦✯★ååûõ ✦ òãá✯✤ö★ ✶✁ ✦✤❃åî✱ ✰òî
åã✤áî✯üø★� ✣ðî❃î✯❁✤ò★✯üåîñòüþ ❁✤çå✤ ✤
✣ðî❃óêò✤✦åûì ❃î✯❂î✯★ò✤★ì îò✯✤✰ã✯✤ñü êîðî✦û ✯✤å✤✤
❒✳ ×✤ôò★�å✱ ✣ð★✦îñõî❃✤✦ø✤★ ❁✤✦îòåûõ î✣ûòåûõ
❂★å★ã✯î❂✤✰★ñê✤õ ❂ðó✣✣ ✣î ❃✯✤ò★✯üåîñò✤ ❁✤çå✤ åã
✝✺✵ ✤ ✆✽✻ ❃å★� ñîîò✦★òñò✦★ååî✱ ✣î ✣ðî❃óêò✤✦åîìó
❃î✯❂î✯★ò✤þ åã ✵✱✾✶ ✟ ✵✱✼ ✯ãêòãö✤�✳

❮ã✤ì★åüø✤ì ñðîêîì ýêñ✣✯óãòãö✤✤
õãðãêò★ð✤çî✦ã✯✤ñü êîðî✦û ✯✤å✤✤ Ð✳ Ñî✦★ð✤å❂✱
✣ðî❃óêò✤✦åî★ ❃î✯❂î✯★ò✤★ êîòîðûõ ñîñòã✦✤✯î ✞✱✾✺
✯ãêòãö✤✤✱ ✰òî åã ✶✒✁✶✪ ì★åüø★ ❃ãååî❂î ✣îêãçãò★✯ÿ
❁✤✦îòåûõ êîåòðî✯üåî� ❂ðó✣✣û ✤ ✺✪ ãåã✯î❂î✦ ✦òîðî�
î✣ûòåî� ❂ðó✣✣û☎ ➚åã✯î❂✤✰åãÿ ò★å❃★åö✤ÿ ✣ðîñ✯★❁✤✲
✦ã✯ãñü ✤ ✣î ✣îêãçãò★✯þ îáù★� ✣ðî❃î✯❁✤ò★✯üåîñò✤



⑧☎➁➃➁✆☎➑ ✥ ✝✞➃✩✝✪➁✫ ✬➁✟➑✠✝✧✥✞ ✡☛✷✱ ✷☞✌✍✎

✏✑

✒åðèîäà ëàê✓àöèè✔ êî✓îðûé â ñðåäíå✕ íà ✖✗✘ ✒ðåâûøàë
äàííûé ✒îêàçà✓åëü î✒û✓íû✙ ãðó✒✒✳ ❮àèáîëåå âûñî✲
êàÿ ✒ðîäîëæè✓åëüíîñ✓ü ëàê✓àöèîííîãî ✒åðèîäà î✓✕å✲
÷åíà âî â✓îðîé î✒û✓íîé ãðó✒✒å è ñîñ✓àâëÿëà ✸✵✽ äíåé✔
÷✓î íà ✗ äíåé ✒ðåâûøàëî äàííûé ✒îêàçà✓åëü êîí✓ðîëü✲
íîé ãðó✒✒û✳ Òàêè✕ îáðàçî✕✔ â ✙îäå àíàëèçà äàííû✙
íà✕è óñ✓àíîâëåíî✔ ÷✓î íàèáîëüøè✕ ñðîêî✕ ✒ðîäóê✓èâ✲
íîãî èñ✒îëüçîâàíèÿ î✓ëè÷àëèñü æèâî✓íûå✔ ✒ðèíàäëå✲
æàùèå ê ãåíåàëîãè÷åñêîé ëèíèè❒✳ ×èô✓åéí✳

➘àëåå íà✕è áûëà èçó÷åíà ✕îëî÷íàÿ ✒ðîäóê✓èâíîñ✓ü
æèâî✓íû✙ ðàçíû✙ ãåíåàëîãè÷åñêè✙ ãðó✒✒✳ Ïðè îöåíêå
ýôôåê✓èâíîñ✓è èñ✒îëüçîâàíèÿ êîðîâ ðàçíû✙
ãåíåàëîãè÷åñêè✙ ãðó✒✒ óñ✓àíîâëåíî✔ ÷✓î âûñîêèé
✒îæèçíåííûé óäîé è✕åëè êîðîâû ✓å✙ ãðó✒✒✔ êî✓îðûå
î✓ëè÷àëèñü äëè✓åëüíîñ✓üñ ✒ðîäóê✓èâíîãî äîëãîëå✓èÿ
✭✓àáë✳ ✷✮✳

�àáëèöà ✁ ✲ ✂ðîäóêòèâíîå äîëãîëåòèå è ìîëî✄íàÿ ïðîäóêòèâíîñòü êîðîâ ãîëøòèíñêèõ ëèíèé
Ï�êàçàò✁✂è ❒✳ ×è✄ò✁☎✆ ✾✺✻✼✾

✭ê�✆òð�✂✝✞
Ð✳ Ñ�â✁ðè✆ã ✶✾✽✾✾✽
✭✶ �✟✠ò✳ ãðó✟✟à✞

➶✳ ➪✳ ➚☎✡èà✂ ✶✵✶✸✹✶✺
✭☛ �✟✠ò✳ ãðó✟✟à✞

✃îë✲âî äî÷åðåé ☞✌ ✍✎ ☞✏
×èñëî ëàê✓àöèé ✑✔✽✗➧✵✔✖✵ ✸✔✒✓➧✵✔✖✷✯✯ ✑✔✖✗➧✵✱✔✷✕
Ïîæèçíåííûé óäîé✔ êã ✖✽✑✽✵➧✷✽✒ ✖✗✖✑✑ ➧✸✑✵✯✯ ✖✽✵✓✷ ➧✷✖✓✯
✗ðåäíèé óäîé✔ êã ✑✗✷✵➧✖✵✗ ✑✷✸✒➧✽✗✯✯✯ ✑✓✖✸➧✒✽✯
✘îçðàñ✓ ✒ðîÿâëåíèÿ íàèâûñøåé ëàê✓àöèè ✑✔✗✵➧✵✔✷✷ ✸✔✗✵➧✵✔✷✓✯✯ ✑✔✷✵➧✵✔✷✸✯
Óäîé çà íàèâûñøóñ ëàê✓àöèñ✔ êã ✑✽✒✷➧✷✖✖ ✑✸✷✖➧✖✽✖✯✯ ✑✽✖✗➧✖✗✒✯
Óäîé çà ✖ äåíü ëàê✓àöèè✔ êã ✖✗✔✖✵➧✵✔✷✖ ✖✑✔✖➧✵✔✷✽✯✯ ✖✓✔✗➧✵✔✖✗✯
✗îäåðæàíèå æèðà â ✕îëîêå✔✘ ✸✔✽✖➧✵✔✵✸ ✸✔✽✗➧✵✔✵✸ ✸✔✽✖➧✵✔✵✸
✃îëè÷åñ✓âî ✕îëî÷íîãî æèðà✔ êã ✖✖✽✔✖➧✽✔✸✖ ✖✗✸✔✗➧✖✔✖✷✯ ✖✖✖✔✒➧✗✔✒✖✯
✃îýôôèöèåí✓ ✕îëî÷íîñ✓è ✽✑✒➧✑✵✔✖✑ ✽✷✖➧✸✑✔✗✓ ✽✑✸➧✸✖✔✖✑
➷èâàÿ ✕àññà êîðîâ✔ êã ✙✑✑➧✽✔✸ ✓✖✗➧✓✔✷✯✯ ✓✸✓➧✷✔✖✯

Òàê✔ êîðîâû ëèíèè ❒✳ ×èô✓åéí ✒ðåâîñ✙îäèëè
îñ✓àëüíû✙ ✒î âåëè÷èíå ✒îæèçíåííîãî óäîÿ â ñðåäíå✕
íà ✖✵✽✷ êã æèâî✓íû✙ ëèíèè ✚✳ ✗îâåðèíã
✭✒ðîäóê✓èâíîå äîëãîëå✓èå ✸✔✛✙ ëàê✓àöèè✮ ✲ íà ✜✌✏✎êã✔
êîðîâ ëèíèè ✘✳✢✳ ✣éäèàë ✭✒ðîäóê✓èâíîå äîëãîëå✓èå
☞✱✔✜ ëàê✓àöèè✮ ➊ íà ✍✌☞✔ êã✳

Ïðè äå✓àëüíî✕ àíàëèçå ✒ðîäóê✓èâíîãî äîëãîëå✲
✓èÿ êîðîâ ðàçíû✙ ãåíåàëîãè÷åñêè✙ ëèíèé íà✕è óñ✓à✲
íîâëåíî✔ ÷✓î ñà✕ûé âûñîêèé ✒îêàçà✓åëü âîçðàñ✓à ✒ðî✲
ÿâëåíèÿ íàèâûñøåé ëàê✓àöèè î✓✕å÷åí â êîí✓ðîëå ➊
✑✔✗ ëàê✓àöèè✔ ✒ðåâûøàñùèé ñîî✓âå✓ñ✓âóñùèé
✒îêàçà✓åëü â î✒û✓íû✙ ãðó✒✒à✙ íà ✗✔✓✘✳

➮ññëåäîâàíèÿ ✒îêàçàëè✔ ÷✓î æèâî✓íûå èçó÷àå✕û✙
ãåíåàëîãè÷åñêè✙ ãðó✒✒ âûáûëè íà ✒èêå ëàê✓àöèîííîé
äåÿ✓åëüíîñ✓è✔ ✓àê êàê ó ✒îäàâëÿñùåãî áîëüøèíñ✓âà
êîðîâ âîçðàñ✓ ✒ðîÿâëåíèÿ íàèâûñøåé ✒ðîäóê✓èâíîñ✓è
ñîâ✒àäàå✓ ñ âîçðàñ✓î✕ âûáû✓èÿ è✙ èç ñ✓àäà✳ Ý✓î åùå
ðàç ✒îä✓âåðæäàå✓✔ ÷✓î ✒ðè èí✓åíñèâíîé ✓å✙íîëîãèè
✒ðîèçâîäñ✓âà ✕îëîêà æèâî✓íûå íå ✒îëíîñ✓üñ
èñ✒îëüçóñ✓ ñâîé áèîëîãè÷åñêèé ✒î✓åíöèàë✳ ✘ûñîêèé
óäîé çà íàèâûñøóñ ëàê✓àöèñ ✓àêæå î✓✕å÷åí â êîí✲
✓ðîëüíîé ãðó✒✒å✳

➹åíåàëîãè÷åñêèå ãðó✒✒û✔ î✓ëè÷àñùèåñÿ áîëüøè✕
✒ðîäóê✓èâíû✕ äîëãîëå✓èå✕✔ è✕åëè è áîëåå âûñîêèé
óäîé íà ✖ äåíü æèçíè✔ ÷✓î óâåëè÷èâàå✓ ýôôåê✓èâ✲
íîñ✓ü è✙ ðàçâåäåíèÿ✳ Ïî äàííî✕ó ✒îêàçà✓åëñ êîðîâû
ëèíèè ❒✳ ×èô✓åéí ✒ðåâîñ✙îäèëè äðóãè✙ æèâî✓íû✙✳
✚àçíèöà ñ ✖ è ✷ î✒û✓íîé ãðó✒✒à✕è ñîñ✓àâëÿëà ➊ ✷✔✵ è
✵✔✓êã✔ èëè íà ✖✷✔✓ è ✸✔✷✘✳ Ý✓î åùå ðàç ãîâîðè✓✔ ÷✓î
ðåøåíèå ✒ðîáëå✕û íàäî èñêà✓ü â èçó÷åíèè âëèÿíèÿ
ãåíå✓è÷åñêè✙ è ✒àðà✓è✒è÷åñêè✙ ôàê✓îðîâ íà ✒ðîäóê✲
✓èâíîå äîëãîëå✓èå êîðîâ✳

➷èðíî✕îëî÷íîñ✓ü êîðîâ èçó÷àå✕û✙ ëèíèé êîëå✲
áàëàñü î✓ ✸✔✽✖ äî ✸✔✽✖✘✳ Ý✓î ✕îæå✓ óêàçûâà✓ü íà èñ✲
✒îëüçîâàíèå ñå✕åíè áûêîâ✔ è✕åñùè✙ æèðíî✕îëî÷íû✙
✒ðåäêîâ êàê ✒î î✓öîâñêîé✔ ✓àê è ✕à✓åðèíñêè✕ ëèíèÿ✕✳
❰äíàêî ñðåäè ñâåðñ✓íèö íàáëñäàëèñü íåêî✓îðûå ðàç✲
ëè÷èÿ✳ Òàê✔ íàèáîëüøåé æèðíî✕îëî÷íîñ✓üñ î✓ëè÷à✲

ëèñü æèâî✓íûå êîí✓ðîëüíîé ãðó✒✒û ✭✸✔✽✖✘✮✔ ÷✓î íå
äîñ✓îâåðíî ✒ðåâûøàëî äàííûé ✒îêàçà✓åëü â ✖ î✒û✓✲
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íàèáîëüøè✕ âû✙îäî✕ ✕îëî÷íîãî æèðà î✓ëè÷àëèñü ✓àê✲
æå êîðîâû ✒ðèíàäëåæàùèå ê ëèíèè ❒✳ ×èô✓åéí ➊ ✔✎✜
êã✔ ý✓î ✒ðåâûñèëî ñðåäíèé ✒îêàçà✓åëü ñâåðñ✓íèö î✒û✓✲
íû✙ ãðó✒✒ íà ✖✙ êã✳

❒îëî÷íàÿ ✒ðîäóê✓èâíîñ✓ü êîðîâ â çíà÷è✓åëüíîé
ñ✓å✒åíè çàâèñè✓ î✓ æèâîé ✕àññû✔ ✓àê êàê îíà ✙àðàê✓åðè✲
çóå✓ èí✓åíñèâíîñ✓ü âûðàùèâàíèÿ ✕îëîäíÿêà è ÿâëÿå✓ñÿ
✒îêàçà✓åëå✕ ✒îëíîöåííîñ✓è ðàçâè✓èÿ æèâî✓íîãî✳
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ñîñ✓àâèëà ✓✸✷êã✔ ý✓î ÿâëÿå✓ñÿ ✙îðîøè✕ ✒îêàçà✓åëå✕
äëÿ æèâî✓íû✙ ÷åðíî✲ ✒åñ✓ðîé ✒îðîäû✳ Ïðè ý✓î✕ ñà✕îé
âûñîêîé æèâîé ✕àññîé îáëàäàëè êîðîâû ëèíèè ❒✳

×èô✓åéí ➊ ✓✑✑êã✔ ÷✓î äîñ✓îâåðíî ✒ðåâûøàëî ✒îêàçà✲
✓åëè æèâîé ✕àññû æèâî✓íû✙ ✖ è ✷ î✒û✓íîé ãðó✒✒ íà
✷✑ è ✒ êã✳

✚àñ÷å✓ êîýôôèöèåí✓à ✕îëî÷íîñ✓è ✒îêàçàë✔ ÷✓î âñå
äî÷åðè áûêîâ îáëàäàñ✓ ÿðêî âûðàæåííû✕ ✕îëî÷íû✕
✓è✒î✕✳ ✃îýôôèöèåí✓ ✕îëî÷íîñ✓è íà✙îäèëñÿ â ✒ðåäå✲
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êîýôôèöèåí✓î✕ ✕îëî÷íîñ✓è î✓ëè÷àëèñü æèâî✓íûå
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Ïðîäóê✓èâíîå äîëãîëå✓èå êîðîâ ✓àêæå çàâèñè✓ è
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óñ✓àíîâëåíî✔ ÷✓î æèâî✓íûå èçó÷àå✕û✙ ãåíåàëîãè÷å✲
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➮í✓åíñèâíîñ✓ü ✕îëîêîî✓äà÷è ÿâëÿå✓ñÿ îäíè✕ èç
âàæíåéøè✙ ✒îêàçà✓åëåé ✒ðè î✓áîðå êîðîâ íà êðó✒íû✙
✒ðî✕ûøëåííû✙ êî✕✒ëåêñà✙✳ ➘àííûé ✒îêàçà✓åëü ✒î
ñîâðå✕åííû✕ ✓ðåáîâàíèÿ✕ äîëæåí ñîñ✓àâëÿ✓ü ✖✔✖✲ ✷✱✏
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➡✳ ➷❐å➱➾➽âÛ➴é ❐❑ú❑ ➹❘íîôîíä ÷❘❩íî➠ P❘❳❙❩î❲ Pî✲
❩îäû ❋❩❬Píî●î ❩î●▼❙î●î ❳❋î❙▼❚ ❘●î ❳î❖❩▼í❘í❏❘ ❏
❬ë❬÷❱❘í❏❘❑ ➵◆ä ❭ úÏá❑➠❜❵❵➫✁❪❵❴❳❑

�✳ ✃Ú❮➴❐➽âÛÚÖ ☎ß ùë❏ÿí❏❘ í❘❋î❙î❩û❖ P❩❏÷❏í í▼
P❩îä❬❋❙❏◗íî❘ äîë●îë❘❙❏❘ ❋î❩î◗❑ ❒♥❣♥÷t♥✉ ❤
ìÿñt♥✉ ñq♥r♥s♥♦ñrs♥✳ ✷➦➯✷❀ �✿ ✷�➠✷➢✳

✻✳ ❐ÖøóÛ Ðß ✁ß✱ ✆ÚâÚ❮➾➽ ➻ß ✁ß✱ Ø❐Õ➘ÚÛ➾➽ ➚ß ✄ß
❰❳íî◗íû❘ í▼P❩▼◗ë❘í❏ÿ ❩▼◆◗❏❙❏ÿ ■îëî÷íî●î ❳❋î✲
❙î◗îä❳❙◗▼ ◗ ❰❩ëî◗❳❋î❲ îáë▼❳❙❏❑ ➶✉ñrt❤q ❰♠➳❣✂
✝✞Ó✳ ✷➦➯➯❀ ➯✿✾➠➯➤✳

➢✳ ÑÚìóâ❐ÕÛ➾ ❐ß ➘ß✱ Ø❐Õ➘ÚÛ➾➽ ➚ß ✄ß ❞▼◆◗❘ä❘í❏❘
❳❏■■❘í❙▼ë❯❳❋î●î ❳❋î❙▼ Pî ë❏í❏ÿ■ ◗ ❰❩ëî◗❳❋î❲
îáë▼❳❙❏❑ ➬♥♥r✉④t❤ÿ✳ ✷➦➦✾❀ ✻✿✷➠➡✳

➥✳ ÑÚìóâ❐ÕÛ➾ ❐ß➘ß ❒îëî÷í▼ÿ P❩îä❬❋❙❏◗íî❳❙❯
●îë❱❙❏í❏◆❏❩î◗▼ííû❖ ÷❘❩íî➠ P❘❳❙❩û❖ ❋î❩î◗ ◗
◆▼◗❏❳❏■î❳❙❏ î❙ ●❘íî❙❏P▼ ❏ ë❏í❘❲íî❲ P❩❏í▼ä✲
ë❘æíî❳❙❏❑ ➶✉ñrt❤q ❰♠✉❣✝✞Ó✳ ✷➦➯➦❀✻✿ ➯➦➯➠➯➦➤✳

✾✳ ÑÚìóâ❐ÕÛ➾ ❐ß➘ß ❒îëî÷í▼ÿ P❩îä❬❋❙❏◗íî❳❙❯ ❋î❩î◗
◗ ◆▼◗❏❳❏■î❳❙❏ î❙ ❏❖ ë❏í❘❲íî❲ P❩❏í▼äë❘æíî❳❙❏❑
❒♥❣♥÷t♥✉ ❤ ìÿñt♥✉ ñq♥r♥s♥♦ñrs♥✳ ✷➦➯➯❀✷✿➤➦➠➤➯✳

➯➦✳ÑÚìóâ❐ÕÛ➾ ❐ß➘ß ùë❏ÿí❏❘ ●❘í❘❙❏÷❘❳❋❏❖ ô▼❋❙î❩î◗
í▼ ❳❘ë❘❋ö❏îííû❘ P❩❏◆í▼❋❏ ÷❘❩íî➠ P❘❳❙❩î●î ❳❋î✲
❙▼❑ ➬♥♥r✉④t❤ÿ✳✷➦➯✷❀ ➯➦✿ ➡➠✻✳

➯➯✳✟➽Ü➴ÕÕ➴Û➾➽Ú ❐ßÞ❑ ùë❏ÿí❏❘ ë❏í❘❲íî❲ P❩❏í▼ä✲
ë❘æíî❳❙❏ ❋î❩î◗ í▼ ❏❖ P❩îä❬❋❙❏◗íî❘ äîë●îë❘❙❏ÿ❑
❒♥❣♥÷t♥✉ ❤ ìÿñt♥✉ ñq♥r♥s♥♦ñrs♥✳ ✷➦➦➥❀ ➯✿ ➢➠➥✳

➯✷✳Ø❐Õ➘ÚÛ➾➽ ➚ß ✄ß Ïî◗û❱❘í❏❘ ýôô❘❋❙❏◗íî❳❙❏ î❙✲
áî❩▼ ÷✠❩íî➠P✠❳❙❩û❖ ❋î❩î◗ Pî ■îëî÷íî❲ P❩îä❬❋✲
❙❏◗íî❳❙❏✳ ➬♥♥r✉④t❤ÿ✳ ✷➦➯➡❀ ➯✿➢➠✾✳

➯➤✳Ø❐Õ➘ÚÛ➾➽ ➚ß ✄ß✱ Ø❐Õ➘ÚÛ➾➽Ú Òß ➚ß ❞❘◆❬ë❯❙▼❙û
❏❳Pîë❯◆î◗▼í❏ÿ ●❘í❘❙❏÷❘❳❋î●î Pî❙❘íö❏▼ë▼ ■îëî÷✲
íî●î ❏ ❋î■á❏í❏❩î◗▼ííî●î ❳❋î❙▼ ◗ ❰❩ëî◗❳❋î❲ îá✲
ë▼❳❙❏❑ ➶✉ñrt❤q ❰♠➳❣✝✞Ó❑ ❜❵❪❪✡ Ò❑ ❜➩ �➯✮✿➯➡➠✷➯✳

➯➡✳Ø❐Õ➘ÚÛ➾➽ ➚ß ✄ß✱ Ø❐Õ➘ÚÛ➾➽Ú Òß ➚ß✱ ✃❮➴ì➾➽Ú Ñß
Ïß✱ Ñ➼➱ð❐➽Ú ➴ß ✆ß Ï❩îä❬❋❙❏◗íû❘ ❋▼÷❘❳❙◗▼ äî✲
÷❘❩❘❲ ÷✠❩íî➠P✠❳❙❩û❖ ❏ ●îë❱❙❏í❳❋❏❖ áû❋î◗➠
P❩î❏◆◗îä❏❙❘ë❘❲ ◗ Pë❘■❘ííû❖ ❳❙▼ä▼❖ ❰❩ëî◗❳❋î❲
îáë▼❳❙❏❑ ➬♥♥r✉④t❤ÿ✳ ✷➦➯➡❀ ➡✿✷�➠✷➢✳

➯�✳Ø❐Õ➘ÚÛ➾➽ ➚ß✄ß✱ Ø❐Õ➘ÚÛ➾➽Ú Òß ➚ß ùë❏ÿí❏❘ ●❘í❘✲
❙❏÷❘❳❋❏❖ ❏ ❳❩❘äî◗û❖ ô▼❋❙î❩î◗ í▼ ýôô❘❋❙❏◗íî❳❙❯
❳❘ë❘❋ö❏❏ ■îëî÷íî●î ❳❋î❙▼❑ ➬♥♥r✉④t❤ÿ✳ ✷➦➯➤❀ ➯✿✻➠
➥✳

➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠➠
Ïî❳❙❬P❏ë▼ ◗ ❩❘ä▼❋ö❏❨✁ ❜➺❑❵❴❑❪❫ ●❑

❐❑☛❑ ú▼■❬❳❘í❋î❚ ❋▼íä❏ä▼❙ á❏îëî●❏÷❘❳❋❏❖ í▼❬❋❚ äîö❘í❙ ❋▼ô❘ä❩û ÷▼❳❙íî❲ ◆îî❙❘❖í❏❏ ❏ á❏î❙❘❖íîëî●❏❏ Ô➹☞❰✌
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✲✴❁✴ ß❂❃ê❄❆❇❈ à❉ïè❊à❋ò● ❍✴❱✴ ❨■❏❦♦✈■❈ P❑▲t ▼◆❖◗❘❖t❙ ▲t❘◗❙❡t▲
❚✴❮✴ ❯❇õí❄❈ à❉ïè❊à❋ò● ❲✴❳✴ ❩■❦❬♥♦❈ P❑▲t ▼◆❖◗❘❖t❙ ▲t❘◗❙❡t▲
❭✴❁✴ ❪❫❴ê❵í❇❈ à❉ïè❊à❋ò● ❝✴❱✴ ❞②❢❦✐♥■❈ P❑▲t ▼◆❖◗❘❖t❙ ▲t❘◗❙❡t▲
❭✴❁✴ ❣❇❤❄í❄❆❇❈ à❉ïè❊à❋ò● ❝✴❱✴ ❥■♣♦♥♦✈■❈ P❑▲t ▼◆❖◗❘❖t❙ ▲t❘◗❙❡t▲
q✴✇✴ ①❇ç❄③❵í❇❈ ④à⑤è❉ò❊● ❨✴⑥✴ ⑦■⑨♦⑩✐♥■❈ ❶❖▲t❙◆ ❑❷ ❸❹❺❙❡❹❙

❻❼❽❾✣ ❿➀❾ ➂❾❊ëî➄❉➅è➆ ⑤î❉➇äà❊❉ò➄➈❋❋û➆ à⑤❊à❊❋û➆ ➇❋è➄➈❊❉èò➈ò➉➊ ⑤ã ❾❊➈ë➊ ➋î❉❉èÿ
❖◆❙❡ ❸t❖t❙ ❆❣◆❺❹❘❡t❘◆❖❡ ❯❡❺✐❙◆▲❺t②● ❖◆❙❡ ❈❺t②● ❘❘▲▲❺❖● ✰� ✭✹✽★✰✮ �★✲✹✽✲✽✵● ❙✲♠❖❺❡❛ ❑❺②❖★★★❅♠❖❺❡✯◆❘
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✭❊❷❷❺❹❺❙❡❹② ❑❷ ♠❑◗❙◆❡ t❙❹❤❡❑❡❑❣❺❙▲ ❑❷ ❣◆❑✇❺❡❣ ❜◆❑❺❡❙◆ ❹❤❺❹✂❙❡▲✮

✄➈ë☎✆ äà❋❋î➆ ❉òàò☎è ÿ➄ëÿ➈ò❉ÿ îá✝î❊ è îá❉➇æä➈❋è➈
❉î➄❊➈④➈❋❋ûû ❋à➇÷❋ûû ❉➄➈ä➈❋è➆➊ ➅à❉à✆þèû❉ÿ
ýôô➈➅òè➄❋î❉òè ❉î➄❊➈④➈❋❋ûû ò➈û❋îëî⑤è➆
➄û❊àþè➄à❋èÿ öûïëÿò✲á❊î➆ë➈❊î➄ã ❾áîáþ➈❋û äà❋❋û➈
❉î➄❊➈④➈❋❋î➆ ❋à➇÷❋î➆ ëèò➈❊àò➇❊û➊ è ï❊➈ä❉òà➄ë➈❋û
❊➈✝➇ë☎òàòû è❉❉ë➈äî➄à❋è➆ îò➈÷➈❉ò➄➈❋❋ûû è
✝à❊➇á➈æ❋ûû ➇÷➈❋ûû ïî ❊à✝❊àáîò➅➈ è ❋à➇÷❋î④➇
îáî❉❋î➄à❋è✆ ❊àöèî❋àë☎❋ûû ❉❊î➅î➄➊
❊➈❉➇❊❉î❉á➈❊➈⑤à✆þèû ò➈û❋îëî⑤è÷➈❉➅èû ❋î❊④àòè➄î➄ è
❉ïî❉îáî➄ ➄û❊àþè➄à❋èÿ öûïëÿò✲á❊î➆ë➈❊î➄ ❊à✝❋ûû
➅❊î❉❉î➄ è ➄➈❉î➄ûû ➅àò➈⑤î❊è➆➊ ýôô➈➅òè➄❋ûû ④➈òîäî➄
ïî➄ûâ➈❋èÿ èû ï❊îä➇➅òè➄❋î❉òè è ❉îû❊à❋❋î❉òè ➄
➇❉ëî➄èÿû ï❊î④ûâë➈❋❋î➆ ò➈û❋îëî⑤èè➊ îï❊➈ä➈ë➈❋è✆
✝îîò➈û❋è÷➈❉➅î➆ è ý➅î❋î④è÷➈❉➅î➆ ýôô➈➅òè➄❋î❉òè
ï❊è④➈❋➈❋èÿ ❊à✝❊àáîòà❋❋ûû ò➈û❋îëî⑤è÷➈❉➅èû
ïà❊à④➈ò❊î➄ è ï❊è➳④î➄ äëÿ ï❊îè✝➄îä❉ò➄à
➄û❉î➅îï❊îä➇➅òè➄❋ûû á❊î➆ë➈❊î➄ã ❾÷➈➄èä➈❋ ❊à❉ò➇þè➆
è❋ò➈❊➈❉ ➅ è✝➇÷➈❋è✆ ➄ëèÿ❋èÿ áèîëî⑤è÷➈❉➅è à➅òè➄❋ûû
äîáà➄î➅ ✞ï❊îáèîòè➅î➄➊ ï❊➈áèîòè➅î➄➊ ôèòîáèîòè➅î➄✟
❋à ýôô➈➅òè➄❋î❉ò☎ ➄û❊àþè➄à❋èÿ á❊î➆ë➈❊î➄ã
❾ò④➈÷à➈ò❉ÿ➊ ÷òî ➇÷➈❋û➈ è ❉ï➈öèàëè❉òû✲ï❊à➅òè➅è
ïî❉òîÿ❋❋î ➄➈ä➇ò ïîè❉➅ ❋î➄ûû ý❋➈❊⑤î❉á➈❊➈⑤à✆þèû
❊➈æè④î➄ î❉➄➈þ➈❋èÿ äëÿ á❊î➆ë➈❊î➄ã ➋➈✝➇ë☎òàòû
è❉❉ë➈äî➄à❋è➆➊ ï❊î➄➈ä➈❋❋ûû ➅à➅ ➄ ❋àâ➈➆ ❉ò❊à❋➈➊ òà➅ è
✝à ❊➇á➈æî④➊ ➇➅à✝û➄à✆ò ❋à òî➊ ÷òî äëÿ ➅àæäî⑤î òèïà
➅❊î❉❉î➄ ❋➇æ❋à ❋à➇÷❋î îáî❉❋î➄à❋❋àÿ ò➈û❋îëî⑤èÿ➊
❋àï❊à➄ë➈❋❋àÿ ❋à ïî➄ûâ➈❋è➈ ý➅î❋î④è÷➈❉➅î➆
ýôô➈➅òè➄❋î❉òè á❊î➆ë➈❊❋î⑤î ïòèö➈➄îä❉ò➄àã ➀❊è ýòî④
è❉ûîäèò☎ ❋àäî è✝ òî⑤î➊ ÷òî ⑤ëà➄❋àÿ ✝àäà÷à ➄
î❊⑤à❋è✝àöèè ò➈û❋îëî⑤è÷➈❉➅î⑤î ï❊îö➈❉❉à
➄û❊àþè➄à❋èÿ á❊î➆ë➈❊î➄ ✝à➅ë✆÷à➈ò❉ÿ ➄ ïîë➇÷➈❋èè
④à➅❉è④àë☎❋î⑤î ➄ûûîäà òî➄à❊❋î➆ ï❊îä➇➅öèè ❉
➈äè❋èöû ïëîþàäè ïòè÷❋è➅à ï❊è ④è❋è④àë☎❋ûû
✝àò❊àòàû ò❊➇äà è ❉❊➈ä❉ò➄ã ❼ëà➄❋û➈ ❋àï❊à➄ë➈❋èÿ
❊à✝➄èòèÿ ïòèö➈➄îä❉ò➄à ➊ ýôô➈➅òè➄❋î❉ò☎ è
áèîá➈✝îïà❉❋î❉ò☎ã ❿ ýòî④ ✝àëî⑤
➅î❋➅➇❊➈❋òî❉ïî❉îá❋î❉òè îò❊à❉ëèã

①✠✡☛☞❆❫☞ ❂✠❄❆❇✿ á❊î➆ë➈❊û➊ ❊➈❉➇❊❉î❉á➈❊➈⑤à✆þè➈
ò➈û❋îëî⑤èè➊ ïëîò❋î❉ò☎ ïî❉àä➅è ïòèöû➊ ➄➈❉î➄û➈
➅àò➈⑤î❊èè➊ ïî❊öèî❋❋û➈ öûïëÿòà➊ á❊î➆ë➈❊û ❉❊➈ä❋➈⑤î
òèïà➊ ➅❊➇ï❋û➈ á❊î➆ë➈❊û➊ ❊➈æè④ î❉➄➈þ➈❋èÿ➊
áèîëî⑤è÷➈❉➅è à➅òè➄❋û➈ äîáà➄➅è➊ ï❊îáèîòè➅è➊
ý➅î❋î④è÷➈❉➅àÿ ýôô➈➅òè➄❋î❉ò☎ã

❚❤❙ ❖❺♠ ❑❷ t❤❺▲ ❖◆t❺❹❡❙ ❺▲ t❑ ❑❜▲❙◆✐❙ ❖❡◗ ◗❺▲❹❘▲▲ ♠❑◗❙◆❡
▲❹❺❙❡t❺❷❺❹ ❺❡❷❑◆♠❖t❺❑❡ ❹❑❡❡❙❹t❙◗ ✇❺t❤ t❤❙ ❙❷❷❺❹❺❙❡❹② ❑❷
♠❑◗❙◆❡ t❙❹❤❡❑❡❑❣❺❙▲ ❑❷ ❣◆❑✇❺❡❣ ❜◆❑❺❡❙◆ ❹❤❺❹✂❙❡▲✯ ❚❤❙
❖◆t❺❹❡❙ ❣❙❡❙◆❖❡❺✌❙▲ t❤❙ ❺❡❷❑◆♠❖t❺❑❡ ❷◆❑♠ ♠❑◗❙◆❡ ▲❹❺❙❡t❺❷❺❹
❡❺t❙◆❖t❘◆❙ ❖❡◗ ♣◆❙▲❙❡t▲ t❤❙ ◆❙▲❙❖◆❹❤ ◆❙▲❘❡t▲ ❑❷ ❡❖t❺❑❡❖❡ ❖❡◗
❷❑◆❙❺❣❡ ▲❹❺❙❡t❺▲t▲ ❑❡ ◗❙✐❙❡❑♣♠❙❡t ❖❡◗ ▲❹❺❙❡t❺❷❺❹
▲❘❜▲t❖❡t❺❖t❺❑❡ ❑❷ ◆❖t❺❑❡❖❡ t❙◆♠▲● ◆❙▲❑❘◆❹❙ ▲❖✐❺❡❣
t❙❹❤❡❑❡❑❣❺❹❖❡ ▲t❖❡◗❖◆◗▲ ❖❡◗ ♠❙t❤❑◗▲ ❑❷ ❣◆❑✇❺❡❣ ❜◆❑❺❡❙◆
❹❤❺❹✂❙❡▲ ❑❷ ◗❺❷❷❙◆❙❡t ❹◆❑▲▲❙▲ ❖❡◗ ✇❙❺❣❤t ❹❖t❙❣❑◆❺❙▲●
❙❷❷❙❹t❺✐❙ ♠❙t❤❑◗▲ ❑❷ ❺❡❹◆❙❖▲❺❡❣ t❤❙❺◆ ❙❷❷❺❹❺❙❡❹② ❖❡◗ ▲❖❷❙t②
❺❡ t❤❙ ❹❑❡◗❺t❺❑❡▲ ❑❷ t❤❙ ❺❡◗❘▲t◆❺❖❡ ❙❡❣❺❡❙❙◆❺❡❣●
◗❙t❙◆♠❺❡❖t❺❑❡ ❑❷ ✌❑❑t❙❹❤❡❺❹❖❡ ❖❡◗ ❙❹❑❡❑♠❺❹ ❙❷❷❺❹❺❙❡❹② ❑❷
❖♣♣❡❺❹❖t❺❑❡ ❑❷ t❤❙ ◗❙✐❙❡❑♣❙◗ t❙❹❤❡❑❡❑❣❺❹❖❡ ♣❖◆❖♠❙t❙◆▲ ❖❡◗
t❙❹❤❡❺✍❘❙▲ ❷❑◆ ❤❺❣❤✲♣◆❑◗❘❹t❺✐❙ ❜◆❑❺❡❙◆▲ ♠❖❡❘❷❖❹t❘◆❺❡❣✯
❚❤❙ ❣◆❑✇❺❡❣ ❺❡t❙◆❙▲t t❑ ▲t❘◗② t❤❙ ❺❡❷❡❘❙❡❹❙ ❑❷ ❜❺❑❡❑❣❺❹❖❡❡②
❖❹t❺✐❙ ❖◗◗❺t❺✐❙▲ ✭♣◆❑❜❺❑t❺❹▲● ♣◆❙❜❺❑t❺❹▲● ♣❤②t❑❜❺❑t❺❹▲✮ ❑❡
t❤❙ ❜◆❑❺❡❙◆▲ ❣◆❑✇❺❡❣ ❙❷❷❺❹❺❙❡❹② ❺▲ ❙✐❺◗❙❡t✯ ■t ❺▲ ▲t◆❙▲▲❙◗
t❤❖t t❤❙ ▲❹❺❙❡t❺▲t▲ ❖❡◗ ▲♣❙❹❺❖❡❺▲t▲✲♣◆❖❹t❺t❺❑❡❙◆▲ ❖◆❙
❹❑❡▲t❖❡t❡② ❡❑❑✂❺❡❣ ❷❑◆ ❡❙✇ ◆❙▲❑❘◆❹❙▲ ▲❖✐❺❡❣ ♠❑◗❙▲ ❑❷
❡❺❣❤t❺❡❣ ❷❑◆ ❜◆❑❺❡❙◆▲✯ ❚❤❙ ◆❙▲❙❖◆❹❤ ◆❙▲❘❡t▲ ❹❖◆◆❺❙◗ ❑❘t ❺❡
❑❘◆ ❹❑❘❡t◆② ❖❡◗ ❖❜◆❑❖◗ ◗❙❡❑t❙ t❤❖t ❷❑◆ ❙✐❙◆② ❹◆❑▲▲❙▲ t②♣❙
❺▲ ❡❙❹❙▲▲❖◆② t❑ ❤❖✐❙ ▲❹❺❙❡t❺❷❺❹❖❡❡② ❣◆❑❘❡◗❙◗ t❙❹❤❡❑❡❑❣②
❖❺♠❙◗ t❑ ❺❡❹◆❙❖▲❙ ❙❹❑❡❑♠❺❹ ❙❷❷❺❹❺❙❡❹② ❑❷ ❜◆❑❺❡❙◆ ♣❑❘❡t◆②✯
❆t t❤❖t ❺t ❺▲ ❡❙❹❙▲▲❖◆② t❑ t❖✂❙ ❺❡t❑ ❹❑❡▲❺◗❙◆❖t❺❑❡ t❤❖t t❤❙
♠❖❺❡ ❑❜❥❙❹t❺✐❙ ❺❡ t❤❙ ❑◆❣❖❡❺✌❖t❺❑❡ ❑❷ ❜◆❑❺❡❙◆▲ ❣◆❑✇❺❡❣
t❙❹❤❡❑❡❑❣❺❹❖❡ ♣◆❑❹❙▲▲ ❺▲ t❤❙ ❑❜t❖❺❡❺❡❣ ❑❷ t❤❙ ♠❖①❺♠❘♠
❑❘t♣❘t ❑❷ ♠❖◆✂❙t ♣◆❑◗❘❹t▲ ❷◆❑♠ ❖◆❙❖ ❘❡❺t ❑❷ t❤❙ ♣❑❘❡t◆②
❤❑❘▲❙ ❖t ♠❺❡❺♠❘♠ ❙①♣❙❡◗❺t❘◆❙▲ ❑❷ ❡❖❜❑❘◆ ❖❡◗ ❷❖❹❺❡❺t❺❙▲✯
❚❤❙ ♠❖❺❡ ◗❺◆❙❹t❺❑❡▲ ❑❷ ♣❑❘❡t◆② ◗❙✐❙❡❑♣♠❙❡t ❖◆❙ ❙❷❷❺❹❺❙❡❹②
❖❡◗ ▲❖❷❙t②✯ ■t ❺▲ t❤❙ ❹❑♠♣❙t❺t❺✐❙ ❖◗✐❖❡t❖❣❙ ❑❷ t❤❙ ❜◆❖❡❹❤✯

⑦✎② ✏♦⑩r❏✑ ❜◆❑❺❡❙◆▲● ▲❖✐❺❡❣ t❙❹❤❡❑❡❑❣②● ❖♠❑❘❡t ❑❷ ❷❡❑❑◆
▲♣❖❹❙ ♣❙◆ ❜❺◆◗● ✇❙❺❣❤t ❹❖t❙❣❑◆❺❙▲● ♣❑◆t❺❑❡ ❹❤❺❹✂▲● ❜◆❑❺❡❙◆▲
❑❷ t❤❙ ♠❺◗◗❡❙ t②♣❙● ❡❖◆❣❙ ❜◆❑❺❡❙◆▲● ❡❺❣❤t❺❡❣ ♠❑◗❙●
❜❺❑❡❑❣❺❹❖❡❡② ❖❹t❺✐❙ ❖◗◗❺t❺✐❙▲● ♣◆❑❜❺❑t❺❹▲● ❙❹❑❡❑♠❺❹
❙❷❷❺❹❺❙❡❹②✯
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✣✽

✤✦ðî★îé ✦ îòå✯å✳ò★å✴✴✵é îï✵ò îðã✶✴✦ç✶✸✦✦
✺ðîéëåð✴îãî ïðî✦ç★îä✳ò★✶ ïîê✶ç✵★✶åò✻ ✯òî åãî ó✳ïåõ✦
★✳å✸åëî ✳★ÿç✶✴✵ ✳ ✦✳ïîëüçî★✶✴✦åå ✳î★ðååå✴✴✵õ
äî✳ò✦æå✴✦é ✴✶óê✦ ✦ ïåðåäî★îé ïð✶êò✦ê✦ ★ î✺ë✶✳ò✦
ãå✴åò✦ê✦ ✦ ✳åëåê✸✦✦✻ êîðåëå✴✦ÿ ✦ òåõ✴îëîã✦✦ ✳îäåð✲
æ✶✴✦ÿ ïò✦✸✵✻ ✦✴êó✺✶✸✦✦ ÿ✦✸✻ îðã✶✴✦ç✶✸✦✦ òðóä✶ ✦
✳îçä✶✴✦ÿ ✳òîéêîãî ★åòåð✦✴✶ð✴î�✳✶✴✦ò✶ð✴îãî ✺ë✶ãîïî✲
ëó✯✦ÿ ïò✦✸å★îä✯å✳ê✦õ õîçÿé✳ò★✻ î✺å✳ïå✯å✴✦ÿ ✺åç✲
îï✶✳✴î✳ò✦ ïò✦✸åïðîäóêòî★â ❰ò✳ò✶★✶✴✦å õîòÿ ✺✵ îä✴î✲
ãî ✦ç ýò✦õ ç★å✴üå★ ★åäåò ê ✳ð✵★ó ★✳åãî òåõ✴îëîã✦✯å✲
✳êîãî ïðî✸å✳✳✶✻ ê ïî★✵✁å✴✦þ ✳å✺å✳òî✦åî✳ò✦ ïðîäóê✲
✸✦✦ ✦ ✳✴✦æå✴✦þ ðå✴ò✶✺åëü✴î✳ò✦ ïðî✦ç★îä✳ò★✶ ❬✶✷✻
✂✻✱ ✄✂✱ ✄✸✱ ✄✺✱ ✸✵✱ ✺✽❪✳

➘✶ëü✴åé✁✶ÿ ✦✴òå✴✳✦ô✦ê✶✸✦ÿ ★✳åõ îòð✶✳ëåé
✳åëü✳êîõîçÿé✳ò★å✴✴îãî ïðî✦ç★îä✳ò★✶ ✴å★îçåîæ✴✶ ✺åç
★✴åäðå✴✦ÿ ðå✳óð✳î� ✦ ý✴åðãî✳✺åðåã✶þ☎✦õ òåõ✴îëîã✦éâ
Ñòð✶òåã✦ÿ ð✶ç★✦ò✦ÿ åÿ✳✴îãî ïò✦✸å★îä✳ò★✶ Ðî✳✳✦✦ ➊
ïð✦åå✴å✴✦å ý✴åðãî� ✦ ðå✳óð✳î✳✺åðåã✶þ☎✦õ
òåõ✴îëîã✦é ïðî✦ç★îä✳ò★✶ åÿ✳✶ ★ ✴î★✵õ
ýêî✴îå✦✯å✳ê✦õ ó✳ëî★✦ÿõ õîçÿé✳ò★î★✶✴✦ÿâ ❰✳✴î★✶
ýôôåêò✦★✴îé ð✶✺îò✵ ✺ðîéëåð✴✵õ ïðåäïð✦ÿò✦é ➊
ðå✴ò✶✺åëü✴î✳òü åÿ✳✶ ïò✦✸✵✻ åãî
êî✴êóðå✴òî✳ïî✳î✺✴î✳òü ✴✶ ★✴óòðå✴✴åå ✦ ★✴å✁✴åå
ð✵✴êåâ Ðå✴ò✶✺åëü✴îå ôó✴ê✸✦î✴✦ðî★✶✴✦å ïò✦✸åô✶✺ð✦ê
★ ð✵✴î✯✴✵õ ó✳ëî★✦ÿõ ★îçåîæ✴î ë✦✁ü ïð✦
ïî★✳ååå✳ò✴îé ýêî✴îå✦✦ ðå✳óð✳î★ ★✳åõ ★✦äî★✻
å✶✳✳î★îå ★✴åäðå✴✦✦ ✳î★ðååå✴✴✵õ ✦✴òå✴✳✦★✴✵õ
òåõ✴îëîã✦é ✳îäåðæ✶✴✦ÿ ✦ êîðåëå✴✦ÿ ïò✦✸✵✻ ✴î★îé ✦
åîäåð✴✦ç✦ðî★✶✴✴îé òåõ✴✦ê✦ ✆✾✱ ✸✻✱ ✹✄✱ ✹✻❪✳

➮✳õîä✦òü ✴✶äî ✦ç òîãî✻ ✯òî ãë✶★✴✶ÿ ç✶ä✶✯✶ ★
îðã✶✴✦ç✶✸✦✦ òåõ✴îëîã✦✯å✳êîãî ïðî✸å✳✳✶
★✵ð✶☎✦★✶✴✦ÿ ✺ðîéëåðî★ ç✶êëþ✯✶åò✳ÿ ★ ïîëó✯å✴✦✦
å✶ê✳✦å✶ëü✴îãî ★✵õîä✶ òî★✶ð✴îé ïðîäóê✸✦✦ ✳
åä✦✴✦✸✵ ïëî☎✶ä✦ ïò✦✯✴✦ê✶ ïð✦ å✦✴✦å✶ëü✴✵õ
ç✶òð✶ò✶õ òðóä✶ ✦ ✳ðåä✳ò★â ➬✶✴✦å✶ÿ✳ü ïðî✦ç★îä✳ò★îå
åÿ✳✶ ✺ðîéëåðî★✻ ê✶æäîå õîçÿé✳ò★î äîëæ✴î
îïò✦å✦ç✦ðî★✶òü ✴å òîëüêî ýêî✴îå✦✯å✳ê✦å ïîê✶ç✶òåë✦✻
✴î ✦ òåõ✴îëîã✦✯å✳ê✦å ï✶ð✶ååòð✵✻ ïîä✺✦ð✶åå✵å ✳
ó✯➳òîå ✺✦îëîã✦✯å✳ê✦õ î✳î✺å✴✴î✳òåé ð✶✳òó☎åé ïò✦✸✵â
❮åî✺õîä✦åî ✴✶éò✦ ïð✶★✦ëü✴îå ✳î✯åò✶✴✦å ò✶ê✦õ
ïîê✶ç✶òåëåé✻ ê✶ê ✳ðîê ★✵ð✶☎✦★✶✴✦ÿ✻ êî✴å✯✴✶ÿ æ✦★✶ÿ
å✶✳✳✶✻ ïëîò✴î✳òü ïî✳✶äê✦ ✦ ★✵õîä åÿ✳✶ ✳ åä✦✴✦✸✵
ïëî☎✶ä✦ ïîåå☎å✴✦ÿ ✦ äëÿ ✺ðîéëåðî★ êî✴êðåò✴îãî
êðî✳✳✶â Ïî★✵✁å✴✦å ✳ðåä✴å✳óòî✯✴îãî ïð✦ðî✳ò✶
✺ðîéëåðî★ ✴✶ ✶✻✝ ã ïð✦ ïðîäîëæ✦òåëü✴î✳ò✦
★✵ð✶☎✦★✶✴✦ÿ ✞✟�✠✷ ä✴ÿ ïîç★îëÿåò ïî★✵✳✦òü ★✵õîä
åÿ✳✶ îò îä✴îé ðîä✦òåëü✳êîé ï✶ð✵ ✴✶ ✠✻✟�✟✻✟ êã✻ ✯òî ★
ð✶✳✯➳òå ✴✶ ✶✝✝✝ ãîëî★ ðîä✦òåëü✳êîãî ✳ò✶ä✶ ✳î✳ò✶★ëÿåò
✟ ò åÿ✳✶ ❬✶✟✻ ✟✟✡â

➪✦îëîã✦✯å✳ê✶ÿ ✳ïî✳î✺✴î✳òü ✳åëü✳êîõîçÿé✳ò★å✴✴îé
ïò✦✸✵ êî✴★åð✳✦ðî★✶òü ï✦ò✶òåëü✴✵å ★å☎å✳ò★✶ êîðå✶ ★
ïðîäóê✸✦þ ç✴✶✯✦òåëü✴î ïðå★î✳õîä✦ò äðóã✦å ★✦ä✵
æ✦★îò✴✵õâ Ò✶ê✻ ïîòðå✺✴î✳òü ★ ý✴åðã✦✦ êîðå✶ ✴✶ ïðî✲
✦ç★îä✳ò★î ✶ ò ãî★ÿä✦✴✵ ★ ✷✻✞ ð✶ç✶ ★✵✁å✻ ✯åå äëÿ ïðî✲
✦ç★îä✳ò★✶ ✶ ò åÿ✳✶ ✺ðîéëåðî★ ✦ ïð✦ååð✴î ★ ✷✻✶ ð✶ç✶
★✵✁å✻ ✯åå ✴✶ ïðî✦ç★îä✳ò★î ✶ ò ÿ✦✯✴îé å✶✳✳✵â ➴✳ë✦
ïð✦ ★✵ð✶☎✦★✶✴✦✦ ✸✵ïëÿò�✺ðîéëåðî★ ✴✶ ïðî✦ç★îä✳ò★î
✶ êã æ✦★îò✴îãî ✺åëê✶ ð✶✳õîäóåò✳ÿ ✶✻☛ êã ïðîòå✦✴✶
êîðåî★✻ òî ïð✦ îòêîðåå ✳★✦✴åé ➊ ✠✻✶ êã✻ ✶ êðóï✴îãî
ðîã✶òîãî ✳êîò✶ ➊ ✶✝✻☞ êãâ ➶ ✸åëîå æå ë✦✴åéêó ýôôåê✲
ò✦★✴î✳ò✦ óäåëü✴îãî ïîòðå✺ëå✴✦ÿ ý✴åðã✦✦ êîðå✶ ✴✶
ïðî✦ç★îä✳ò★î ð✶çë✦✯✴✵õ ★✦äî★ æ✦★îò✴î★îä✯å✳êîé

ïðîäóê✸✦✦ åîæ✴î ★✵✳òðî✦òü ✳ëåäóþ☎✦å î✺ð✶çîå✿
åÿ✳î ✺ðîéëåðî★ ❃ ÿé✸✶ ❃ ✳★✦✴✦✴✶ ❃ åîëîêî ❃ ãî★ÿ✲
ä✦✴✶ ❃ ✺✶ð✶✴✦✴✶â Ò✶ê✦å î✺ð✶çîå✻ å✦ðî★îå ✦ îòå✯å✲
✳ò★å✴✴îå ïò✦✸å★îä✳ò★î ÿ★ëÿåò✳ÿ ëîêîåîò✦★îå æ✦★îò✲
✴î★îä✳ò★✶ ★ ïðî✦ç★îä✳ò★å æ✦★îò✴îãî ✺åëê✶✻ ★✶æ✴åé✲
✁åé ✳î✳ò✶★ëÿþ☎åé ï✦ò✶✴✦ÿ ✯åëî★åê✶ ❬✟✌✻ ✟☛✡â

❮✶ ïò✦✸åô✶✺ð✦ê✶õ Ðî✳✳✦✦ ★ ✴✶✳òîÿ☎åå ★ðååÿ ★ î✳✲
✴î★✴îå ïðî✦ç★îäÿò åÿ✳✴✵õ ✸✵ïëÿò ✳ðåä✴åãî ò✦ï✶
æ✦★îé å✶✳✳îé ✶✻✼�✷✻✷ êã ✦ ó✺îé✴îé å✶✳✳îé ✶✻✷�✶✻☞ êãâ
❮î ä✶✴✴✶ÿ òåõ✴îëîã✦ÿ✻ ïî ✴✶✁ååó å✴å✴✦þ✻ ✴óæä✶åò✳ÿ
★ ✳î★åð✁å✴✳ò★î★✶✴✦✦â ➶ Ðî✳✳✦é✳êîé Ôåäåð✶✸✦✦✻ ê✶ê ✦
★î ★✳åå å✦ðå✻ ïðî✳ëåæ✦★✶åò✳ÿ ✴✶ïð✶★ëå✴✴î✳òü ✴✶ ó★å✲
ë✦✯å✴✦å ✯✦✳ë✶ ïîòðå✺✦òåëåé✻ êîòîð✵å õîòÿò ★✦äåòü ✴✶
ïð✦ë✶★ê✶õ å✶ã✶ç✦✴✶ ð✶ç✴îî✺ð✶ç✴óþ åÿ✳✴óþ ïðîäóê✲
✸✦þâ ➚êòó✶ëü✴✵å ✳ò✶✴î★✦ò✳ÿ ïðî✦ç★îä✳ò★î ✴å òîëüêî
òó✁åê ååëê✦õ ✸✵ïëÿò�✺ðîéëåðî★ ✭ò✶ê ✴✶ç✵★✶ååîãî
➠ïîð✸✦î✴✴îãî ò✦ï✶➺✮ æ✦★îé å✶✳✳îé åå✴åå ✶✻✼ êã✻ ✴î ✦
êðóï✴✵õ òó✁åê✻ êîòîð✵å õîðî✁î ïîäõîäÿò äëÿ ð✶ç✲
äåëê✦ ✦ ãëó✺îêîé ïåðåð✶✺îòê✦ åÿ✳✶✻ æ✦★îé å✶✳✳îé
✺îëåå ✷✻✟�✸✻✝ êãâ Òåõ✴îëîã✦✯å✳ê✦å ïð✦åå✵ ★✵ð✶☎✦★✶✲
✴✦ÿ ✸✵ïëÿò�✺ðîéëåðî★ òðåõ ★å✳î★✵õ ê✶òåãîð✦é✻ å✶ê✲
✳✦å✶ëü✴î îò★å✯✶þ☎✦õ ð✵✴î✯✴îåó ✳ïðî✳ó✻ ÿ★ëÿþò✳ÿ
ïåð✳ïåêò✦★✴✵å ✴✶ïð✶★ëå✴✦åå ð✶ç★✦ò✦ÿ ïò✦✸å★îä✯å✲
✳êîé îòð✶✳ë✦ ❬☞✻ ✠✼✻ ✟✝✻ ✟✟✡â

➶î ★✳åå å✦ðå ★î✳òðå✺î★✶✴✴✵å ✴✶ïð✶★ëå✴✦åå ★
✺ðîéëåð✴îå ïðî✦ç★îä✳ò★å ÿ★ëÿåò✳ÿ ★✵ð✶☎✦★✶✴✦å
åÿ✳✴✵õ ✸✵ïëÿò ➠êðóï✴îãî ò✦ï✶➺✻ ïðåä✴✶ç✴✶✯å✴✴✵õ
äëÿ ð✶çäåëê✦ ✦ ãëó✺îêîé ïåðåð✶✺îòê✦â Ïðî✦ç★îä✳ò★î
✺ðîéëåðî★ ä✶✴✴îé ★å✳î★îé ê✶òåãîð✦✦ ✺✶ç✦ðóåò✳ÿ ✴✶
ð✶çäåëü✴îå ïî ïîëó ★✵ð✶☎✦★✶✴✦✦ ïåòó✁êî★ ✦ êóðî✲
✯åê✻ ✴✶✯✦✴✶ÿ ✳ ✳óòî✯✴îãî ★îçð✶✳ò✶✻ ó★åë✦✯å✴✴îå ✳ðîêå
îòêîðå✶✻ ✶ ò✶êæå ïð✦✴✸✦ï✶õ ä✦ôôåðå✴✸✦ðî★✶✴✴îãî
êîðåëå✴✦ÿ ✦ ïîå✴✦ÿ ❬✶✻ ☛✻ ✞✶✻ ✶✼✟✡â

Ò✶ê✻ ïî ä✶✴✴✵å ●✳ ▲❡ ❇♦✉❝❤❡✍✻ êëþ✯✶å✦ ê ó✳ïåõó
ïð✦ ★✵ð✶☎✦★✶✴✦✦ êðóï✴✵õ ✺ðîéëåðî★ ÿ★ëÿþò✳ÿ✿ ✺î✲
ëåå ýôôåêò✦★✴✶ÿ ✳✦✳òåå✶ ★å✴ò✦ëÿ✸✦✦ ïîåå☎å✴✦ÿ ✦
ó★ë✶æ✴å✴✦ÿ ★îçäóõ✶ ëåòîå❀ ✳ïå✸✦ô✦✯å✳ê✦å ✳✦✳òåå✵
î✳★å☎å✴✦ÿ ✦ ïðîãð✶åå✵ êîðåëå✴✦ÿ✻ ð✶çð✶✺îò✶✴✴✵å
äëÿ ★✵ð✶☎✦★✶✴✦ÿ òÿæåëîé ïò✦✸✵❀ ïî✳òîÿ✴✴✶ÿ ✳óõ✶ÿ
ïîä✳ò✦ëê✶ ✦ç ðåç✶✴îé ✳îëîå✵ ✦ë✦ äðå★å✳✴✵õ îï✦ëîê❀
ïîå✴✦å ✦ç ✴✦ïïåëü✴✵õ ïî✦ëîê ✦ êîðåëå✴✦å ✦ç óçê✦õ
êîðåó✁åê❀ ïëîò✴î✳òü ïî✳✶äê✦ ïò✦✸✵ ★ ✴✶✯✶ëå ★✵ð✶✲
☎✦★✶✴✦ÿ ➊ ✷✝ ãîëâ✴å✎✻ óä✶ëå✴✦å êóðî✯åê ★ ★îçð✶✳òå ✞☞�
✞✼ ä✴åé ✦ë✦ ✠✷�✠✞ ä✴åé✻ ✶ ïåòó✁êî★ ➊ ★ ★îçð✶✳òå ✟✝
ä✴åé ✳ æ✦★îé å✶✳✳îé ✞✻✷ êã❀ ✳îîò★åò✳ò★✦å òåõ✴✦✯å✲
✳ê✦å ✦ ýêî✴îå✦✯å✳ê✦å ✳ò✶✴ä✶ðò✶å✻ ★êëþ✯✶ÿ ïðî✳ëå✲
æ✦★✶ååî✳òü ïðî✦✳õîæäå✴✦ÿ ï✶ðò✦✦ ïò✦✸✵✻ ✳î✺ëþäå✲
✴✦å ðåæ✦åî★ î✯✦✳òê✦ ✦ äåç✦✴ôåê✸✦✦✻ ✁✦ðîêîå ✦✳✲
ïîëüçî★✶✴✦å êîåïüþòåð✴✵õ òåõ✴îëîã✦é ❬✼☞✡â

❮îðå✵ ïëî☎✶ä✦ ïîë✶ êëåòê✦ ✴✶ îä✴ó ãîëî★ó äëÿ
★✵ð✶☎✦★✶✴✦ÿ ïò✦✸✵✻ ð✶çäåëå✴✴îé ïî ïîëó✻ ✳î✳ò✶★ëÿ✲
þò✿ äëÿ ✸✵ïëÿò ➠ïîð✸✦î✴✴îãî ò✦ï✶➺ ➊ ✸✵✵�✞✟✝ ✳å✎

✭ïð✦ ð✶✴✴✦õ ✳ðîê✶õ ó✺îÿ ✺ðîéëåð✵ äî✳ò✦ã✶þò æ✦★îé
å✶✳✳✵ ✶✻✟�✶✻☞ êã ✦ë✦ ✝✻☛�✶✻✝ êã ★ ó✺îé✴îé å✶✳✳å✮✻
➠✳ò✶✴ä✶ðò✴✵õ➺ ➊ ✸✺✵�✠☛✝ ✳å✎ ✏✂✱✻�✷✻✷ êã ✦õ æ✦★✶ÿ
å✶✳✳✶ ✦ ✶✻✶�✶✻✟ êã � å✶✳✳✶ ïîòðî✁å✴îé òó✁ê✦✮✻ ✸✵ïëÿò
➠êðóï✴îãî ò✦ï✶➺ ➊ ✺✺✵�✟✌✌ ✳å✎ ✏✄✱✹�✷✻✟ êã ✦ ✶✻☞�✶✻✌ êã
✳îîò★åò✳ò★å✴✴î ★ æ✦★îé ✦ ó✺îé✴îé å✶✳✳å✮â ❮îðå✶ò✦★✵
ïëîò✴î✳ò✦ ïî✳✶äê✦ ð✶çäåëå✴✴✵õ ïî ïîëó ✸✵ïëÿò ïð✦
★✵ð✶☎✦★✶✴✦✦ ✴✶ ïîä✳ò✦ëêå ✳î✳ò✶★ëÿþò✿ ✷✝�✷✠ ãîëâ✴å✎

➊ äëÿ ✸✵ïëÿò ➠ïîð✸✦î✴✴îãî ò✦ï✶➺✻ ✶✠�✶☛ ãîëâ✴å✎ ➊
➠✳ò✶✴ä✶ðò✴îãî ò✦ï✶➺ ✦ ☛�✶✞ ãîëâ✴å✎ ➊ ➠êðóï✴✵õ➺ åÿ✳✲
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✤✦

íûõ öû★ëÿò✳ ❮óæíî ★îìíèòü� ÷òî ñðîêè âûðà✁èâàíèÿ
öû★ëÿò✲áðîéëåðîâ äîëæíû âàðüèðîâàòü â çàâèñèìî✂
ñòè îò òðåáîâàíèé ðûíêà✄ êîðîòêèå ✭äî ✸✷✲õ äíåé✮
★îçâîëÿò ★îëó÷èòü öû★ëÿò ➠★îðöèîííîãî òè★à➺ èëè
äëèííûå ✭äî ✻✸✲õ äíåé✮ äëÿ ★îëó÷åíèÿ òàê íàçûâàå✂
ìûõ ➠ðîñòåðîâ➺ ➊ êðó★íûõ ìÿñíûõ öû★ëÿò ❬✺✺❪✳

Ñ öåëüþ î★ðåäåëåíèÿ ðàöèîíàëüíîé ★ëîòíîñòè ★î✂
ñàäêè è èçó÷åíèÿ ★ðîäóêòèâíûõ êà÷åñòâ áðîéëåðîâ
êðîññà ➠Ðîññ✲✸✵✽➺ â çàâèñèìîñòè îò âåëè÷èíû ★ëîò✂
íîñòè ★îñàäêè ★ðè âûðà✁èâàíèè â êëåòêàõ è íà ★îä✂
ñòèëêå áûëè ★ðîâåäåíû èññëåäîâàíèÿ íà áðîéëåðíûõ
★ðåä★ðèÿòèÿõ ❰ðëîâñêîé îáëàñòè✳ ➪ðîéëåðîâ âûðà✂
✁èâàëè ñ ñóòî÷íîãî âîçðàñòà è äî óáîÿ â êëåòêàõ ✃Ï✲
✽ ❐ ✭î★ûòû ✶ è ✷✮ è íà ★îäñòèëêå ñ èñ★îëüçîâàíèåì
êîì★ëåêòà íà★îëüíîãî îáîðóäîâàíèÿ ôèðìû ➠➪èã
➘à÷ìåí➺ ✭➹åðìàíèÿ✮✳ ✃îëè÷åñòâî öû★ëÿò â ★îäî★ûò✂
íûõ ãðó★★àõ ñîñòàâëÿëî ✾✵✲✶✵✽ ãîëîâ✳ ❰ñíîâíûå òåõ✂
íîëîãè÷åñêèå ★àðàìåòðû ñîäåðæàíèÿ öû★ëÿò ✭★ðî✂
ãðàììà îñâå✁åíèÿ� òåì★åðàòóðíî✲âëàæíîñòíûé ðå✂
æèì� ★ðîãðàììà êîðìëåíèÿ è ★èòàòåëüíîñòü êîìáè✂
êîðìà✮ áûëè îäèíàêîâûìè äëÿ âñåõ ãðó★★ è ñîîòâåò✂
ñòâîâàëè ➠Ðóêîâîäñòâó ★î âûðà✁èâàíèþ áðîéëåðîâ
➠❘♦ss➺ ✭✷✵✵✾✮✳ Ïðè ★ðîâåäåíèè íàó÷íî✲
õîçÿéñòâåííûõ î★ûòîâ áûëè î★ðåäåëåíû çîîòåõíè÷å✂
ñêèå ★îêàçàòåëè âûðà✁èâàíèÿ áðîéëåðîâ ★î îá✁å✂
★ðèíÿòûì ìåòîäèêàì✳ Óñòàíîâëåíî� ÷òî ★î êîì★ëåêñó
★ðîèçâîäñòâåííî✲çîîòåõíè÷åñêèõ ★îêàçàòåëåé ðàöèî✂
íàëüíîé ★ëîòíîñòüþ ★îñàäêè äëÿ áðîéëåðîâ êðîññà
➠Ðîññ✲✸✵✽➺ ★ðè ★ðîäîëæèòåëüíîñòè îòêîðìà ✸✽ äíåé ñ
öåëüþ äîñòèæåíèÿ æèâîé ìàññû ✷�✷ ➊ ✷�✸ êã ÿâëÿåòñÿ✄
★ðè âûðà✁èâàíèè öû★ëÿò â êëåòêàõ ✲ ✷✺ ãîë✳✴ì☎� èëè
✸✾✹�✵ ñì☎✴ãîë✳❀ ★ðè âûðà✁èâàíèè íà ★îäñòèëêå ➊ ✆✝
ãîë✳✴ì☎✞ ➪ëàãîäàðÿ èíòåíñèâíîìó ðîñòó öû★ëÿò â ëó÷✂
øèõ ★îäî★ûòíûõ ãðó★★àõ óëó÷øèëèñü êîíâåðñèÿ
êîðìà ✭✶�✻✾✲✶�✼✺ êã✮ è åâðî★åéñêèé èíäåêñ ★ðîäóêòèâ✂
íîñòè ✭✸✸✺�✼✸✲✸✹✻�✻✺ åä✳✮✳ Ñîõðàííîñòü ★îãîëîâüÿ â
ãðó★★àõ ñ î★òèìàëüíîé ★ëîòíîñòüþ ★îñàäêè ñîñòàâ✂
ëÿëà ✾✽�✵ ✲ ✾✽�✶✪✳ Ïðè âûáîðå ★ëîòíîñòè ★îñàäêè
áðîéëåðîâ â ★åðâóþ î÷åðåäü íåîáõîäèìî ó÷èòûâàòü
★ðåä★îëàãàåìóþ ñäàòî÷íóþ ìàññó ★òèöû ❬✼✶❪✳

Ñëåäóåò îòìåòèòü� ÷òî ê íàñòîÿ✁åìó âðåìåíè â
áðîéëåðíîé ★ðîìûøëåííîñòè ñëîæèëèñü äâå îñíîâ✂
íûå ñèñòåìû âûðà✁èâàíèÿ ìÿñíûõ öû★ëÿò✄ ★åðâàÿ
òåõíîëîãèÿ ★ðåäóñìàòðèâàåò ★ðèìåíåíèå íà★îëüíîãî
îáîðóäîâàíèÿ� âòîðàÿ ➊ êëåòî÷íîãî✳ ✃àê âûðà✁èâàòü
áðîéëåðîâ ➊ íà ★îëó èëè â êëåòêå✟ Ñóäÿ ★î ó÷àñòèâ✂
øèìñÿ ñ★îðàì è ★óáëèêàöèÿì â ★ðåññå� ýòîò âî★ðîñ
ñòàíîâèòñÿ âñå àêòóàëüíåå✳ ❒íåíèÿ ★òèöåâîäîâ ðàñ✂
õîäÿòñÿ äî äèàìåòðàëüíî ★ðîòèâî★îëîæíûõ✳ ➮ â øè✂
ðîêîì ñ★åêòðå âçãëÿäîâ òðóäíî äîêî★àòüñÿ äî âîç✂
ìîæíîé èñòèíû✄ îíà îäíà� íî ★ðàâäà ó êàæäîãî ñâîÿ✳
❰äíè îñòàþòñÿ ÿðûìè ★ðî★àãàíäèñòàìè êëåòîê� äðó✂
ãèå âèäÿò áóäó✁åå ñâîèõ ★ðåä★ðèÿòèé òîëüêî ñ
íà★îëüíèêàìè� òðåòüè ãîòîâû ê ðàçóìíûì êîìáèíà✂
öèÿì èëè ★ðîìåæóòî÷íûì âàðèàíòàì� à ÷åòâåðòûå
ñ÷èòàþò� ÷òî äèñêóññèÿ íà ýòó òåìó áåñ★îëåçíà è
òîëüêî ìåøàåò ★òèöåâîäàì ðàáîòàòü✳ ➮íòåðåñíî çàìå✂
òèòü� ÷òî èíîãäà ★ðèâåðæåíöû ðàçíûõ òåõíîëîãèé�
îáîñíîâûâàÿ ñâîå ìíåíèå� ★ðèâîäÿò îäíè è òå æå àð✂
ãóìåíòû� íà★ðèìåð� ëó÷øèé ★ðèðîñò� ìåíüøèå çàòðà✂
òû íà âåòåðèíàðíîå îáñëóæèâàíèå� äåçèíôåêöèþ
★òè÷íèêîâ ✠✡☛✱ ✡☞✱ ✌✆✱ ☛✡✍✞

➶ íàøåé ñòðàíå îêîëî ✹✵✪ âñåãî ★îãîëîâüÿ áðîé✂
ëåðîâ âûðà✁èâàþò â êëåòêàõ� à çà ðóáåæîì� êàê ★ðà✂
âèëî� ➊ íà ãëóáîêîé ★îäñòèëêå✳ ❰ñíîâíûå íåäîñòàòêè
êëåòî÷íîé òåõíîëîãèè ➊ âûñîêèå êà★èòàëüíûå çàòðà✂
òû íà îáîðóäîâàíèå� à òàêæå íàìèíû� óõóäøàþ✁èå
âíåøíèé âèä òóøêè✳ ❰ ★ðè÷èíàõ âîçíèêíîâåíèÿ è
õàðàêòåðå íàìèíîâ ó áðîéëåðîâ èìåþòñÿ ðàçëè÷íûå
ìíåíèÿ✳ Òàê� å✁å â ✻✵✲õ ãîäàõ ★ðîøëîãî âåêà Ý✳
Õîôìàí è ➘✳ ➹âèí îòìå÷àëè� ÷òî ñó✁åñòâóþò ëèíèè è
★îðîäû ★òèö� î÷åíü ★îäâåðæåííûå ýòîìó ★îðîêó ❬✼✹❪✳
➚íàëîãè÷íîãî ìíåíèÿ ★ðèäåðæèâàëèñü ➮✳ Òðóñ è ➶✳
➚ëáåðò� êîòîðûå îáíàðóæèëè� ÷òî ñòå★åíü ★îäâåð✲
æåííîñòè íàìèíàì ★òèö îòäåëüíûõ ëèíèé êîëåáëåòñÿ
îò ✽ äî ✸✵✪ â çàâèñèìîñòè îò ñêîðîñòè î★åðÿåìîñòè
öû★ëÿò✞ ❰íè ðàññìàòðèâàëè íàìèíû êàê ñëåäñòâèå
ìåõàíè÷åñêîãî ðàçäðàæåíèÿ êèëÿ ãðóäè î ★îë êëåòêè
✠✎✌✍✞ Ïî äàííûì ➮✳➚✳ Ïàòðèêà è äð✳� íàìèíû ★îÿâëÿ✂
þòñÿ ó ìåäëåííî î★åðÿþ✁èõñÿ öû★ëÿò â ★åðèîä þâå✂
íàëüíîé ëèíüêè â âîçðàñòå ✹✸✲✹✺ äíåé� à â âîçðàñòå
✏✝✲✼✵ äíåé îíè ñòàíîâÿòñÿ ÿðêî âûðàæåííûìè ❬✹✻❪✳

Ñ öåëüþ èñêëþ÷åíèÿ íàìèíîâ íà êèëå ãðóäíîé êî✂
ñòè è ★îëó÷åíèÿ êà÷åñòâåííûõ òóøåê â óñëîâèÿõ êëå✂
òî÷íîé òåõíîëîãèè ➶✳ ❐óêàøåíêî è äð✳ ðåêîìåíäóþò
âûðà✁èâàòü ìÿñíûõ öû★ëÿò íå áîëåå ✹✷✲✹✾ äíåé ★ðè
★ëîòíîñòè ★îñàäêè ✸✼✵✲✹✶✵ ñì☎� ôðîíòàõ êîðìëåíèÿ ➊
✸ ñì è ★îåíèÿ ➊ ✶ ñì íà ãîëîâó ❬✸✸❪✳

➮ññëåäîâàíèÿ� âû★îëíåííûå íà ❐èíäîâñêîé
★òèöåôàáðèêå ❮èæåãîðîäñêîé îáëàñòè� óáåäèòåëüíî
äîêàçàëè âûñîêóþ ýôôåêòèâíîñòü êëåòî÷íîãî
ñîäåðæàíèÿ áðîéëåðîâ✳ Òàê� ★ðè êëåòî÷íîé
òåõíîëîãèè âûðà✁èâàíèÿ áðîéëåðîâ â ñðàâíåíèè ñ
íà★îëüíîé óâåëè÷èâàåòñÿ æèâàÿ ìàññà ★òèöû íà ✵�✺✲
✺�✷✪� óáîéíûé âûõîä ➊ íà ✶�✷✲✷�✵✪� âûõîä ìÿñà ñ ✶ ì☎

★îëåçíîé ★ëî✁àäè ★òè÷íèêà ➊ â ✸ ðàçà� ★ðèáûëü ñ ✶ ì☎

★ëî✁àäè ★òè÷íèêà ➊ â ✸�✽✲✹�✶ ðàçà� ðåíòàáåëüíîñòü
★ðîèçâîäñòâà ìÿñà ➊ íà ✽�✸✲✶✵�✽✪ ★ðè ñíèæåíèè
ðàñõîäà êîðìà íà ✶ êã æèâîé ìàññû íà ✼�✸✲✡✝✱✑✒✱
ñîêðà✁åíèè ñðîêà âûðà✁èâàíèÿ ★òèöû íà ✷�✺ äíÿ è
ñåáåñòîèìîñòè ✶ êã ìÿñà íà ✶✷�✺✲✡✏✱✆✒ ✠✡✎✍✞

Ïî ìíåíèþ àêàäåìèêà Ð➚❮ ➶✳➮✳ Ôèñèíèíà� âûáîð
ñèñòåìû ñîäåðæàíèÿ çàâèñèò îò òîãî� êàêóþ çàäà÷ó
★ðèõîäèòñÿ ðåøàòü✳ ➬à ðóáåæîì âûðà✁èâàþò íà ★îëó�
➠çåëåíûå➺ òàì ñðàæàþòñÿ çà òî� ÷òîáû ★òèöà æèëà êàê
áû â åñòåñòâåííûõ óñëîâèÿõ✳ ✃ òîìó æå ðàíüøå ★ðî✂
áëåìà áûëà ñ ãðóäíûìè íàìèíàìè✳ Ñåãîäíÿ è êëåòêè
èçìåíèëèñü� è ★òèöà ñ øèðîêîé ãðóäíîé ìûøöåé è
➠óòî★ëåííûì➺ êèëåì� ★îýòîìó íå òðàâìèðóåòñÿ✳ Ïî✂
ëèêè â êëåòêàõ èçãîòàâëèâàþòñÿ èç ★ëàñòèêà� òàêæå
★îÿâèëèñü íîâûå ñèñòåìû íè★★åëüíîãî ★îåíèÿ� ëåíòû
äëÿ óáîðêè ★îìåòà✳ ➪ëàãîäàðÿ ýòîìó ýêîíîìè÷åñêàÿ
ýôôåêòèâíîñòü âûðà✁èâàíèÿ áðîéëåðà â êëåòêå
â íåñêîëüêî ðàç âûøå� ÷åì íà ★îëó è â õîçÿéñòâàõ� ãäå
íà★îëüíîå îáîðóäîâàíèå îòñëóæèëî ñâîé ñðîê�
â áîëüøèíñòâå ñëó÷àåâ èäåò åãî çàìåíà íà êëåòêó✳
➹îâîðÿ î òåíäåíöèÿõ ★îñëåäíèõ íåñêîëüêèõ ëåò� ýêñ✂
★åðòû â îäèí ãîëîñ îòìå÷àþò óâåëè÷åíèå êîëè÷åñòâà
★òèöåôàáðèê ñ êëåòî÷íûì ñîäåðæàíèåì✳ Ýòî ñâÿçàíî
★ðåèìó✁åñòâåííî ñ äîâîëüíî æåñòêîé êîíêóðåíöèåé
íà ðûíêå� êîòîðàÿ çàñòàâëÿåò èñ★îëüçîâàòü ★ëî✁àäè
ñâîåãî õîçÿéñòâà ìàêñèìàëüíî ýôôåêòèâíî✳ ❮à ★îëó
ìîæíî çà ✻ îáîðîòîâ ìàêñèìàëüíî ★îëó÷èòü ñ ✶ ì☎

✆✏✝✲✸✵✵ êã ìÿñà✳ ➚ âîò íà ★òèöåôàáðèêå ➠Ðåôòèíñêàÿ➺
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✯✰

✿ ❁❂❃❄úÿ❂óñíû❄ êë❃❁êà❄ ➠Ïÿ❁èã�❂ñêñ❃ëü✁à✂à➺ ï�ëó✲
÷à✄❁ ✹✾✵ êã ñ ✶ ✁✷✱ à ï❂è ✿û❂à☎è✿àíèè ï❁èöû ✿ í�✿û❄
÷❃❁û❂❃❄úÿ❂óñíû❄ ➊ ä� ✻✆✵ êã ñ ✶ ✁✷ ïë�☎àäè ❬✶✺✱ ✺✶✱
✝✞❪✳

❮à❂ÿäó ñ �áû÷íû✁è è ➠�ñíà☎❃ííû✁è➺
êë❃❁�÷íû✁è áà❁à❂❃ÿ✁è íàèá�ë❃❃ ❂àñï❂�ñ❁❂àí❃ííû✁è
ñèñ❁❃✁à✁è ÿ✿ëÿ✄❁ñÿ íàï�ëüíû❃ ï❁è÷íèêè ñ ãëóá�ê�é
ï�äñ❁èëê�é✱ ✿�ëü❃❂û✱ à ❁àêæ❃ ✿ûãóëüí�❃ ñ�ä❃❂æàíè❃
ï❁èöû✟ Ðûí�÷íûé ï�❁❃íöèàë ñ✿�á�äí�✠✿ûãóëüí�ã�✱
❁àê íà✡û✿à❃✁�ã� ➠�❂ãàíè÷❃ñê�ã�➺ ñï�ñ�áà
ï❂�è✡✿�äñ❁✿à ï❂�äóêöèè ï❁èö❃✿�äñ❁✿à✱ ❃☎❃
í❃ä�ñ❁à❁�÷í� ❂❃àëè✡�✿àí✟ Ó÷è❁û✿àÿ
✿û✂❃è✡ë�æ❃íí�❃✱ ✿ óñë�✿èÿ❄ ❰➚❰ ÏÏ☛ ➠Ðóñü➺ áûë�
ï❂�✿❃ä❃í� èññë❃ä�✿àíè❃✱ ö❃ëü ê�❁�❂�ã� ✡àêë✄÷àëàñü
✿ è✡ó÷❃íèè ✁ÿñíû❄ êà÷❃ñ❁✿ á❂�éë❃❂�✿ ê❂�ññà ➠Ñ✃✠
Ðóñü➺ ï❂è àëü❁❃❂íà❁è✿í�é ❁❃❄í�ë�ãèè ✿û❂à☎è✿àíèÿ
✭íàï�ëüíàÿ ➊ ✿ ï�✁❃☎❃íèè ✆✽ äí❃é✱ ñ ✆✾ äíÿ ä� ê�íöà
✿û❂à☎è✿àíèÿ ➊ ñ èñï�ëü✡�✿àíè❃✁ ✿ûãóë�✿â ï�
ñ❂à✿í❃íè✄ ñ ❁❂àäèöè�ííû✁è ➊ êë❃❁�÷íû✁ è
íàï�ëüíû✁ ñï�ñ�áà✁è✟ Óñ❁àí�✿ë❃í�✱ ÷❁� ï� ❁�✿à❂íû✁
êà÷❃ñ❁✿à✁✱ ✿û❄�äó è ñ�❂❁í�ñ❁è ✁ÿñà á❂�éë❃❂û ï❂è
íàï�ëüí�✠✿ûãóëüí�✁ ✿û❂à☎è✿àíèè ï❂❃✿�ñ❄�äèëè
ñ✿�è❄ ñ✿❃❂ñ❁íèê�✿ íà ✶✠✹✪ ï� ñ❂à✿í❃íè✄ ñ
êë❃❁�÷íû✁ è íàï�ëüíû✁ ✿û❂à☎è✿àíè❃✁✟ ✃�ëè÷❃ñ❁✿�
æè❂à ✿ í�æíû❄ ✁û✂öà❄ ó á❂�éë❃❂�✿ áûë� í❃ñê�ëüê�
íèæ❃ ï� ñ❂à✿í❃íè✄ ñ è❄ ñ✿❃❂ñ❁íèêà✁è ï❂è êë❃❁�÷í�✁
✿û❂à☎è✿àíèè✟ Ó❂�✿❃íü í❃✡à✁❃íè✁û❄ à✁èí�êèñë�❁ ✿
ã❂óäíû❄ è í�æíû❄ ✁û✂öà❄ ó á❂�éë❃❂�✿ ï❂è
íàï�ëüí�✠✿ûãóëüí�é ❁❃❄í�ë�ãèè áûë íà ✸✱✹✆✠☞✌✍✎✌✏
✿û✂❃✱ ÷❃✁ ï❂è êë❃❁�÷í�é è íàï�ëüí�é✟ Ï�
ôè✡è÷❃ñêè✁ ñ✿�éñ❁✿à✁ ✁ÿñà ✭ñ�÷í�ñ❁è è í❃æí�ñ❁èâ
✡íà÷è❁❃ëüíû❄ ❂à✡ëè÷èé í❃ �❁✁❃÷❃í�✟ ❒ÿñ� á❂�éë❃❂�✿✱
ï❂è íàï�ëüí�✠✿ûãóëüí�✁ ñ�ä❃❂æàíèè è✁❃ë� á�ë❃❃
✿ûñ�êè❃ ✿êóñ�✿û❃ êà÷❃ñ❁✿à ❬✸✹✑✟

❰❁✁❃÷à❃❁ñÿ á�ë❃❃ ✿ûñ�ê�❃ êà÷❃ñ❁✿� ✁ÿñà ó
á❂�éë❃❂�✿✱ ✿û❂à☎❃ííû❄ ✿ óñë�✿èÿ❄ ñ✿�á�äí�✠
✿ûãóëüí�ã� ñ�ä❃❂æàíèÿ✱ ï� ñ❂à✿í❃íè✄ ñ èí❁❃íñè✿í�é
❁❃❄í�ë�ãè❃é ✿û❂à☎è✿àíèÿ ❬✻✼✑✟

➶ ñ�✿❃❂✂❃íñ❁✿�✿àíèè ❁❃❄í�ë�ãèè ✿û❂à☎è✿àíèÿ
á❂�éë❃❂�✿ ✿ñ❃ á�ëü✂❃❃ ✡íà÷❃íè❃ ï❂è�á❂❃❁à❃❁ ✁�áè✲
ëè✡àöèÿ áè�ë�ãè÷❃ñêè❄ ✿�✡✁�æí�ñ❁❃é �❂ãàíè✡✁à ï❁è✲
öû✟ ❮❃✁àë�✿àæí� ï❂è ý❁�✁ ó÷è❁û✿à❁ü �ñ�á❃íí�ñ❁è
❂�ñ❁à è ❂à✡✿è❁èÿ á❂�éë❃❂�✿✱ �áóñë�✿ë❃ííû❃ ï�ë�✿û✁
äè✁�❂ôè✡✁�✁✟ ❒❃❁�ä ❂à✡ä❃ëüí�ã� ï� ï�ëó ✿û❂à☎è✲
✿àíèÿ öûïëÿ❁✠á❂�éë❃❂�✿ è✁❃❃❁ �÷❃✿èäíû❃ ï❂❃è✁ó✲
☎❃ñ❁✿à ï� ñ❂à✿í❃íè✄ ñ ❁❂àäèöè�ííû✁ ✁❃❁�ä�✁ ✿û✲
❂à☎è✿àíèÿ ï❁èöû íà ï❂❃äï❂èÿ❁èè è✱ ÷❁� í❃ ✁àë�✿àæ✲
í�✱ �í áè�ë�ãè÷❃ñêè✱ ❁❃❄í�ë�ãè÷❃ñêè è ýê�í�✁è÷❃ñêè
�á�ñí�✿àí✟ Òàê✱ ó ï❃❁ó✂ê�✿ è êó❂�÷❃ê ❂à✡íû❃ ❁❃✁ïû
❂�ñ❁à è ❂à✡✿è❁èÿ ✿íó❁❂❃ííè❄ �❂ãàí�✿✱ ✁û✂ö✱ à ✡íà✲
÷è❁✱ è✁ ❁❂❃áó❃❁ñÿ ❂à✡ëè÷í�❃ ê�ëè÷❃ñ❁✿� ïè❁à❁❃ëüíû❄
✿❃☎❃ñ❁✿✟ Ï❂è ý❁�✁ ❂à✡í�ï�ëàÿ ï❁èöà ëó÷✂❃ ï�❁❂❃á✲
ëÿ❃❁ è óñ✿àè✿à❃❁ ê�❂✁✟ ➪ëàã�äà❂ÿ ý❁�✁ó ï❃❁ó✂êè è
êó❂�÷êè íàáè❂à✄❁ ❁❂❃áó❃✁û❃ ✁ÿñíû❃ ê�íäèöèè ✿
❂à✡íû❃ ñ❂�êè✱ ÷❁� ï�✡✿�ëÿ❃❁ ï❂�✿�äè❁ü è❄ óá�é ✿ ❂à✡✲
ëè÷í�❃ ✿❂❃✁ÿ✱ ï�ëó÷àÿ ï❂è ý❁�✁ ✿ûñ�ê�êà÷❃ñ❁✿❃ííû❃
❁ó✂êè✟ ❮❃�á❄�äè✁� ï�✁íè❁ü è �á �ñ�á❃íí�ñ❁ÿ❄ ï�✿❃✲
ä❃íèÿ ❂à✡í�ï�ë�é ï❁èöû✱ ï� �❁ä❃ëüí�ñ❁è ï❃❁ó✂êè è
êó❂�÷êè ✿❃äó❁ ñ❃áÿ á�ë❃❃ ñï�ê�éí�✱ í❃æ❃ëè ï❂è è❄
ñ�✿✁❃ñ❁í�✁ ✿û❂à☎è✿àíèè✟ Ðà✡ä❃ëüí�❃ ï� ï�ëó ✿û❂à✲
☎è✿àíè❃ á❂�éë❃❂�✿ àó❁�ñ❃êñíû❄ ê❂�ññ�✿ ✿ êë❃❁�÷íû❄
áà❁à❂❃ÿ❄ �á❃ñï❃÷è✿à❃❁ ýê�í�✁è✄ ê�❂✁�✿ è ýí❃❂ã�❂❃✲

ñó❂ñ�✿ áëàã�äà❂ÿ ✿ûñ�ê�é ï❂�äóê❁è✿í�ñ❁è✱ ñ�❄❂àíí�✲
ñ❁è è �äí�❂�äí�ñ❁è ñ❁àäà✟ Ï❂è ❂à✡ä❃ëüí�✁ ï� ï�ëó
✿û❂à☎è✿àíèè ✡à❁❂à❁û ê�❂✁à ñíèæà✄❁ñÿ ï� ñ❂à✿í❃✲
íè✄ ñ ñ�✿✁❃ñ❁íû✁ ✿û❂à☎è✿àíè❃✁ íà ✺✠✾✪✱ à æè✿àÿ
✁àññà ï�✿û✂à❃❁ñÿ✿ ó ï❃❁ó✂ê�✿ ➊ íà ✆✠✼✪✱ à ó êó❂�÷❃ê
➊ íà ✺✠☞✝✏ ✒✓✍ ✔✍ ✞✕❪✳

Ñ ó÷➳❁�✁ ✁è❂�✿û❄ ❁❃íä❃íöèé ✡íà÷è❁❃ëüí�é èíí�✲
✿àöè❃é ÿ✿ëÿ❃❁ñÿ ❁❃❄í�ë�ãèÿ ➠Õ❃÷ ➪❂óä➺ ✭ôè❂✁à ➠Õ❃÷
Ò❃ê➺✱ ❮èä❃❂ëàíäûâ è ê�✁ïë❃êñíàÿ ñèñ❁❃✁à ✿û❂à☎è✲
✿àíèÿ á❂�éë❃❂�✿ ➠Ïà❁è�➺ ✭ôè❂✁à ➠➶❃íê�✁à❁èê➺✱ ❮è✲
ä❃❂ëàíäûâ✟ ➶ ❰❰❰ ➠➪➹✃ ➶❃ëèêèé ❮�✿ã�❂�ä➺ ✭ä�÷❃❂✲
í❃❃ ï❂❃äï❂èÿ❁è❃ ❰❰❰ ➠➪❃ëã❂àíê�❂✁➺â ✿í❃ä❂❃íà è
❂àá�❁à❃❁ í�✿àÿ ñèñ❁❃✁à ➠Ïà❁è�➺✱ ê�❁�❂àÿ ñ�✿✁❃☎à❃❁
ñ❁àäèè èíêóáàöèè ÿèö✱ ✿û✿�äà ✁�ë�äíÿêà è ✿û❂à☎è✲
✿àíèÿ öûïëÿ❁✠á❂�éë❃❂�✿ ❬✶✺✱ ✆✵✑✟

➘ëÿ ê�✁ïë❃êñí�é �ö❃íêè ï❂�äóê❁è✿íû❄ êà÷❃ñ❁✿
á❂�éë❃❂�✿✱ ✿û❂à☎❃ííû❄ ï❂è ❂à✡ëè÷íû❄ ❁❃❄í�ë�ãèÿ❄✱
í❃�á❄�äè✁� ï❂�✿�äè❁ü äàëüí❃é✂è❃ èññë❃ä�✿àíèÿ✟
✃❂�✁❃ ❁�ã�✱ �÷❃íü ✿àæí�✱ ÷❁�áû ✿í❃ä❂❃íè❃ í�✿û❄
ýôô❃ê❁è✿íû❄ ❁❃❄í�ë�ãèé ✿ ï❁èö❃✿�äñ❁✿❃ áûë� áû
ê�✁ïë❃êñíû✁ è �á❃ñï❃÷è✿àë� ❂❃í❁àá❃ëüí�❃
ï❂�è✡✿�äñ❁✿� ï❁èö❃✿�ä÷❃ñê�é ï❂�äóêöèè ✿
✡à✿èñè✁�ñ❁è �❁ ñï❂�ñà íà ❂ûíê❃✟

Ï❂è ✿û❂à☎è✿àíèè öûïëÿ❁✠á❂�éë❃❂�✿ í❃�á❄�äè✁�
❁☎à❁❃ëüí� ê�í❁❂�ëè❂�✿à❁ü ✿�✡äó✂íûé ❂❃æè✁ ï�✁❃✲
☎❃íèÿ✟ ❮�❂✁à❁è✿û ✿❂❃äíû❄ ãà✡�✿ ✿ ï❁è÷íèê❃ ❂à✿íû✿
✌✍✕✝✏ ➊ ❈❖✷✱ ✺ ✁ã✖✁✗ ➊ ❍✷❙✍ ☞✝ ✁ã✖✁✗ ➊ ◆❍✗ è í❃ á�ë❃❃
✆ ✁ã✖✁✗ ➊ ïûëè✟ Ï❂❃ä❃ëüí� ä�ïóñ❁è✁àÿ ê�íö❃í❁❂àöèÿ
✁èê❂��❂ãàíè✡✁�✿ ✿ ✶ ✁✗ ✿�✡äó✂í�é ñ❂❃äû ï❂❃äï❂èÿ✲
❁èÿ í❃ ä�ëæíà ï❂❃✿û✂à❁ü ✺✵✵✵✵ êë❃❁�ê✟ ➪❂�éë❃❂à✁
ä�ëæ❃í áû❁ü �á❃ñï❃÷❃í ï�ñ❁�ÿííûé ï❂è❁�ê ñ✿❃æ❃ã�
✿�✡äó❄à✱ ✿ ï❂�❁è✿í�✁ ñëó÷à❃ ó íè❄ ✁�æ❃❁ íàêàïëè✲
✿à❁üñÿ ✿�äà ✿ ï❃❂èêà❂ä❃ èëè ✿ á❂✄✂í�é ï�ë�ñ❁è✱ ✿
❄óä✂❃✁ ✿à❂èàí❁❃ ➊ ý❁� �❁❃ê ë❃ãêè❄✟ Ï�ý❁�✁ó ï❃❂✿�✲
ñ❁❃ï❃ííàÿ ✡àäà÷à ï❂è ✿û❂à☎è✿àíèè áûñ❁❂�❂àñ❁ó☎❃é
ï❁èöû ➊ �ï❁è✁àëüíûé ï�äá�❂✱ óñ❁àí�✿êà è ❂àá�❁à
ñ❂❃äñ❁✿ ê�í❁❂�ëÿ íàä ïà❂à✁❃❁❂à✁è ✿❃í❁èëÿöèè ✿
ï❁è÷íèêà❄✟ ❰❁êë�í❃íè❃ ïà❂à✁❃❁❂�✿ ✁èê❂�êëè✁à❁à ✿
ï�✁❃☎❃íèÿ❄ �❁ óñ❁àí�✿ë❃ííû❄ ï❂❃ä❃ë�✿ ï❂è✿�äè❁ í❃
❁�ëüê� ê ñíèæ❃íè✄ ï❂�äóê❁è✿í�ñ❁è✱ í� è ê ó✿❃ëè÷❃✲
íè✄ ✡à❁❂à❁ ê�❂✁�✿ è ❁❂óäà✱ ó✁❃íü✂❃íè✄ ï❂�ä�ëæè✠
❁❃ëüí�ñ❁è ýêñïëóà❁àöèè ï❁èö❃✿�ä÷❃ñêè❄ ï�✁❃☎❃íèé✱
✿�✡❂àñ❁àíè✄ ✡à❁❂à❁ íà ❂❃✁�í❁ ❁❃❄í�ë�ãè÷❃ñê�ã� �á�✲
❂óä�✿àíèÿ ❬✶✺✱ ✸✼✱ ✹✶✱ ✺✆✱ ✼✆✑✟

Ï�✿û✂❃íè❃ ýôô❃ê❁è✿í�ñ❁è ï❂�è✡✿�äñ❁✿à ✁ÿñà
á❂�éë❃❂�✿ ✿�✡✁�æí� ❁�ëüê� ï❂è ✿í❃ä❂❃íèè í�✿❃é✂è❄
ýí❃❂ã�ñá❃❂❃ãà✄☎è❄ ❁❃❄í�ë�ãè÷❃ñêè❄ ï❂è❃✁�✿✱ �äíè✁
è✡ ê�❁�❂û❄ ÿ✿ëÿ❃❁ñÿ ❂àöè�íàëüíàÿ ï❂�ã❂à✁✁à �ñ✿❃✲
☎❃íèÿ ✿ ï❁è÷íèê❃✟ ➶ ï❂�✁û✂ë❃íí�✁ ï❁èö❃✿�äñ❁✿❃✱
êàê ÿè÷í�✁✱ ❁àê è á❂�éë❃❂í�✁✱ ï❁èöà ✿û❂à☎è✿à❃❁ñÿ ✿
á❃✡�ê�ííû❄ ï❁è÷íèêà❄✱ ï�ý❁�✁ó ëè✂ü èñêóññ❁✿❃ííû❃
èñ❁�÷íèêè ñ✿❃❁à ñï�ñ�áíû ✿ ï�ëí�é ✁❃❂❃ �á❃ñï❃÷è❁ü
❁❂❃áó❃✁�❃ ê�ëè÷❃ñ❁✿� ñ✿❃❁�✿�é ýí❃❂ãèè✟ ❮❃�á❄�äè✁�
ñ�✡äà❁ü è ✿ äàëüí❃é✂❃✁ ï�ñ❁�ÿíí� ñ�✿❃❂✂❃íñ❁✿�✿à❁ü
ïà❂à✁❃❁❂û ñ✿❃❁�✿�ã� ❂❃æè✁à✟ ➶❃äü è✁❃íí� ñ✿❃❁ �êà✲
✡û✿à❃❁ ñó☎❃ñ❁✿❃íí�❃ ✿ëèÿíè❃ íà ï❂�äóê❁è✿íû❃ êà÷❃✲
ñ❁✿à è ñ�❄❂àíí�ñ❁ü ï❁èöû ÷❃❂❃✡ æè✡í❃íí� ✿àæíû❃
ñèñ❁❃✁û ❃➳ �❂ãàíè✡✁à✱ ✿ ÷àñ❁í�ñ❁è✱ ýíä�ê❂èííó✄✱
í❃❂✿íó✄ è ❂❃ï❂�äóê❁è✿íó✄✟ ❮� í❃ ñ❁�è❁ ✡àáû✿à❁ü✱
÷❁� è✁❃íí� íà �ñ✿❃☎❃íè❃ ï❁è÷íèêà ❁❂à❁è❁ñÿ ✡íà÷è✲
❁❃ëüíàÿ ÷àñ❁ü ýë❃ê❁❂�ýí❃❂ãèè è í❃�á❄�äè✁� ✿í❃ä❂ÿ❁ü
✿ ï❂�è✡✿�äñ❁✿� ❂❃ñó❂ñ�ñá❃❂❃ãà✄☎è❃ è ýê�í�✁è÷❃ñêè
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ïðîäó❏●❋❆❅î❄●ü ❋ å❋à❅❊❄ïî❄î❃❅î❄●ü✱ ð❇àð❇❃î●❇❅î ❋
ó❄ï❊ø❅î ïð❋ì❊❅ÿ❊●❄ÿ ì❅îå❊❄●❆î ð❇à❅îî❃ð❇à❅❉õ ❄❆❊✲
●î❆❉õ ð❊å❋ìî❆✱ ❅❇ïð❋ì❊ð✱ ïî❄●îÿ❅❅❉❊✱ ï❊ð❊ì❊❅❅❉❊✱
ïð❊ð❉❆❋❄●❉❊✱ ð❋●ì❋■❅î�❆❇ðü❋ðóþ❑❋❊✳ ➮à ❆❄❊õ ï❊ð❊✲
■❋❄â❊❅❅❉õ ð❊å❋ìî❆ î❄❆❊❑❊❅❋ÿ✱ ïî ì❅❊❅❋þ ì❅îã❋õ
ó■➳❅❉õ ❋ ❄ï❊ö❋❇â❋❄●î❆�ïð❇❏●❋❏î❆✱ ❅❇❋❃îâ❊❊ ö❊â❊❄î✲
î❃ð❇à❅❉ì ❄■❋●❇❊●❄ÿ ð❊å❋ì ❄ ïð❊ð❉❆❋❄●❉ì î❄❆❊❑❊❅❋✲
❊ì✳ Ý●î î❃áÿ❄❅ÿ❊●❄ÿ ●❊ì✱ ■●î ❆ ●❊■❊❅❋❊ ❆❄❊ãî ï❊ð❋îä❇
❆❉ð❇❑❋❆❇❅❋ÿ ï●❋ö❉ ïðî❋❄õîä❋● ð❋●ì❋■❅❇ÿ ❄ì❊❅❇
ï❊ð❋îäî❆ ❄❆❊●❇ ❋ ●❊ì❅î●❉✱ ●❇❏ ❅❇à❉❆❇❊ì❉õ ➠ó❄âî❆❅î✲
ãî ä❅ÿ➺ ❋ ➠ó❄âî❆❅îé ❅î■❋➺✱ ■●î ❇❏●❋❆❋à❋ðó❊● ä❊ÿ✲
●❊âü❅î❄●ü ãîðìî❅î❆ ã❋ïîô❋à❇✱ ïîâîå❋●❊âü❅î ❆â❋ÿþ✲
❑❋õ✱ ❆ ❄❆îþ î■❊ð❊äü✱ ❅❇ î❃ì❊❅ ❆❊❑❊❄●❆✳ ➶ ð❊àóâü●❇●❊
ý●îãî óâó■ø❇❊●❄ÿ î❃❑❊❊ ô❋à❋îâîã❋■❊❄❏î❊ ❄î❄●îÿ❅❋❊
ï●❋ö❉✱ ï❊ð❊❆❇ð❋ìî❄●ü ❋ ó❄❆îÿ❊ìî❄●ü ❏îðìî❆✱ ❆❄â❊ä✲
❄●❆❋❊ ■❊ãî ïî❆❉ø❇þ●❄ÿ ïð❋ðî❄●❉ å❋❆îé ì❇❄❄❉ ó
ö❉ïâÿ●�❃ðîéâ❊ðî❆ ✁✸✱ ✶✺✱ ✷✻✱ ✻✸✱ ✻✹✱ ✻✺✱ ✻✻✱ ✼✾❪✳

❒❅îã❋❊ ❇❆●îð❉ î●ì❊■❇þ●✱ ■●î ❋❅●❊❅❄❋❆❅î❄●ü
î❄❆❊❑❊❅❋ÿ ❆ ❃îâüø❊é ì❊ð❊ ❆â❋ÿ❊● ❅❇ ïî❆❊ä❊❅■❊❄❏❋❊
ð❊❇❏ö❋❋ ï●❋ö❉✳ ➶ ❅❇■❇â❊ ❆❉ð❇❑❋❆❇❅❋ÿ ï●❋ö❉ î❄❆❊✲
❑❊❅❅î❄●ü äîâå❅❇ ❃❉●ü ❅❊ ì❊❅❊❊ ✷✵ â❏ ✭ä❇❅❅❉é ï❇ð❇✲
ì❊●ð ❋àì❊ðÿ❊●❄ÿ ❆ âþ❏❄❇õ✮✱ äâÿ ●îãî ■●î❃❉ ìîâîä❉❊
ö❉ïâÿ●❇ ❃❊à ●ðóä❇ ❄ìîãâ❋ î●❉❄❏❇●ü ❏îðìóø❏❋ ❋ ïî✲
❋â❏❋✳ ➶ ä❇âü❅❊éø❊ì ï●❋ö❇ ❅❊ïâîõî î❄❆❇❋❆❇❊●❄ÿ ❆
ï●❋■❅❋❏❊ ❋ ïîý●îìó ❆ ïðîö❊❄❄❊ ❊➳ ❆❉ð❇❑❋❆❇❅❋ÿ
î❄❆❊❑❊❅❅î❄●ü ïî❄●❊ï❊❅❅î ❄❅❋å❇þ●✱ ■●î ❆ ïî❄â❊äóþ✲
❑❊ì ❄ïî❄î❃❄●❆ó❊● ó❆❊â❋■❊❅❋þ ❋❅●❊❅❄❋❆❅î❄●❋ ðî❄●❇✱
óâó■ø❊❅❋þ ❏î❅❆❊ð❄❋❋ ❏îðì❇✱ ïð❊äî●❆ð❇❑❊❅❋þ ❏❇❅✲
❅❋❃❇â❋àì❇✳ ❮❊î❃õîä❋ìî ïîì❅❋●ü✱ ■●î ïð❋ ■ð❊àì❊ð✲
❅îé î❄❆❊❑❊❅❅î❄●❋ ✭❄❆❉ø❊ ✹✵ â❏✮ ï●❋ö❇ ❄●❇❅î❆❋●❄ÿ
❃îâ❊❊ ❇ãð❊❄❄❋❆❅îé✱ ❆❄â❊ä❄●❆❋❊ ý●îãî ❄❅❋å❇þ●❄ÿ ❊➳
ïðîäó❏●❋❆❅❉❊ ❏❇■❊❄●❆❇✳ ➘îïó❄❏❇❊ìî❊ ❆ ï●❋ö❊❆îä■❊✲
❄❏❋õ õîàÿé❄●❆❇õ ❏ðóãâî❄ó●î■❅î❊ î❄❆❊❑❊❅❋❊ ❆❉à❉❆❇❊●
ó ï●❋ö❉ ❄î❄●îÿ❅❋❊ õðî❅❋■❊❄❏îãî ❄●ð❊❄❄❇✱ ❏î●îð❉é
õ❇ð❇❏●❊ð❋àó❊●❄ÿ ä❆óõô❇à❅îé ð❊❇❏ö❋❊é îðã❇❅❋àì❇✳ ➶
ï❊ð❆❉❊ ✷�✸ ❅❊ä❊â❋ ÿð❏î❊ ✭äî ✹✵ â❏✮ ❏ðóãâî❄ó●î■❅î❊
î❄❆❊❑❊❅❋❊ ❄ïî❄î❃❄●❆ó❊● ïî❆❉ø❊❅❋þ å❋❆îé ì❇❄❄❉
ö❉ïâÿ●✱ ❅î ❄îïðî❆îåä❇❊●❄ÿ ó❆❊â❋■❊❅❋❊ì ❋õ î●õîä❇✳
➶î ❆●îðîé ï❊ð❋îä ✭❄ ✷✶ ä❅ÿ ❋ äî ó❃îÿ✮ ý●î● ô❇❏●îð
óå❊ î❏❇à❉❆❇❊● óã❅❊●❇þ❑❊❊ ä❊é❄●❆❋❊ ❅❇ ðî❄● ❋ ð❇à❆❋✲
●❋❊ ❃ðîéâ❊ðî❆✳ Ïî❆❉ø❊❅❅❇ÿ î❄❆❊❑❊❅❅î❄●ü ❄❅❇■❇â❇
❇❏●❋❆❋à❋ðó❊●✱ ❇ à❇●❊ì óã❅❊●❇❊● î❃ì❊❅❅❉❊ ïðîö❊❄❄❉✳
❮❇î❃îðî●✱ ❄â❋ø❏îì ❅❋à❏❇ÿ î❄❆❊❑❊❅❅î❄●ü ✭ì❊❅❊❊ ✺ â❏✮
ìîå❊● ïð❋❆❊❄●❋ ❏ ð❇à❆❋●❋þ à❇❃îâ❊❆❇❅❋é ãâ❇à ó ❃ðîé✲
â❊ðî❆ ❋ ❆ õóäø❊ì ❄âó■❇❊ ïð❋❆❊❄●❋ ❏ ❋õ ❄â❊ïî●❊ ✁✶✵✱
✂✄☎ ✆✝☎ ✄✞☎ ✄✟☎ ✠✝✡☛

➶ ïî❄â❊ä❅❋❊ ãîä❉ ❅❇ ï❊ð❆❉é ïâ❇❅ ❆❉õîä❋● ❋❄✲
ïîâüàî❆❇❅❋❊ ý❅❊ðãî❄❃❊ð❊ã❇þ❑❋õ ð❊å❋ìî❆ î❄❆❊❑❊❅❋ÿ
ïð❋ ❆❉ð❇❑❋❆❇❅❋❋ ï●❋ö❉✱ ïð❋ì❊❅❊❅❋❊ ❏î●îð❉õ ïî✲
âîå❋●❊âü❅î ❄❏❇à❉❆❇❊●❄ÿ ❅❇ ð❊❅●❇❃❊âü❅î❄●❋ ïðî❋à❆îä✲
❄●❆❇✳ Ïðîãð❇ìì❉ î❄❆❊❑❊❅❋ÿ ïîà❆îâÿþ● ❏î❅●ðîâ❋ðî✲
❆❇●ü î●❏îðì ö❉ïâÿ●�❃ðîéâ❊ðî❆ ❋ ÿ❆âÿþ●❄ÿ î❄❅î❆❅îé
ïð❊äïî❄❉â❏îé äâÿ ïîâó■❊❅❋ÿ ❆❉❄î❏❋õ ð❊àóâü●❇●î❆✳
➚ïðî❃❋ðî❆❇❅❅❉❊ ❋ ó❄ï❊ø❅î à❇ð❊❏îì❊❅äî❆❇❆ø❋❊ ❄❊❃ÿ
ð❊å❋ì❉ î❄❆❊❑❊❅❋ÿ ❅❊ ÿ❆âÿþ●❄ÿ ï❇❅❇ö❊❊é äâÿ ❆❄❊õ

❃ðîéâ❊ð❅❉õ ïð❊äïð❋ÿ●❋é✳ Ïðîãð❇ììó î❄❆❊❑❊❅❋ÿ
❅❊î❃õîä❋ìî ïîä❃❋ð❇●ü ❄ ó■➳●îì ❄ï❊ö❋ô❋❏❋ ●❊õ❅îâî✲
ã❋❋ ❆❉ð❇❑❋❆❇❅❋ÿ ï●❋ö❉ ✭❏ðî❄❄✱ ❆ ❏â❊●❏❇õ ❋â❋ ❅❇ ïîä✲
❄●❋â❏❊✱ ❄ðî❏❋ î●❏îðì❇ ❋ äð✳✮✳ ➶ ❄❆ÿà❋ ❄ ❆❉ø❊❄❏❇à❇❅✲
❅❉ì ❇❏●ó❇âü❅îé à❇ä❇■❊é✱ ❄●îÿ❑❊é ï❊ð❊ä ❃ðîéâ❊ð❅❉ì
ï●❋ö❊❆îä❄●❆îì✱ ÿ❆âÿ❊●❄ÿ ð❇àð❇❃î●❏❇ ❋ ó❄ï❊ø❅î❊
❆❅❊äð❊❅❋❊ ❄❆❊●î❆❉õ ð❊å❋ìî❆✱ ❇ä❇ï●❋ðî❆❇❅❅❉õ äâÿ
❆❉ð❇❑❋❆❇❅❋ÿ ö❉ïâÿ●�❃ðîéâ❊ðî❆ ï❊ð❄ï❊❏●❋❆❅❉õ
❏ðî❄❄î❆ ❋ ð❇àâ❋■❅❉õ ❆❊❄î❆❉õ ❏❇●❊ãîð❋é✳

➶ ó❄âî❆❋ÿõ ïðîì❉øâ❊❅❅îãî ❃ðîéâ❊ð❅îãî ïðî❋à✲
❆îä❄●❆❇ äâÿ ýôô❊❏●❋❆❅îãî ❆❉ð❇❑❋❆❇❅❋ÿ ö❉ïâÿ●�
❃ðîéâ❊ðî❆ ❄ ð❇àâ❋■❅îé ïðîäîâå❋●❊âü❅î❄●üþ î●❏îðì❇
ö❊â❊❄îî❃ð❇à❅î ïð❋ì❊❅ÿ●ü ❄â❊äóþ❑❋❊ ý❅❊ðãî❄❃❊ð❊ã❇✲
þ❑❋❊ ïðîãð❇ìì❉ î❄❆❊❑❊❅❋ÿ✱ ❄ïî❄î❃❄●❆óþ❑❋❊ ïî✲
❆❉ø❊❅❋þ ïðîäó❏●❋❆❅❉õ ❏❇■❊❄●❆✱ ❄îõð❇❅❅î❄●❋ ï●❋ö❉✱
❇ ●❇❏å❊ ❄❅❋å❊❅❋þ ❄❊❃❊❄●î❋ìî❄●❋ ïðîäó❏ö❋❋ ❬✆☎ ✂☞☎
✂✄☎ ✂✌✡✿

� ïð❋ ❅❇ïîâü❅îì ❆❉ð❇❑❋❆❇❅❋❋ ö❉ïâÿ●�❃ðîéâ❊ðî❆
❄ð❊ä❅❊ãî ●❋ï❇ å❋❆îé ì❇❄❄îé ❅❊ ì❊❅❊❊ ✷ ❏ã ❆ ✹✷ ä❅ÿ ❆
ï❊ð❋îä ❄ ✂�ãî ïî ✻�é ä❊❅ü å❋à❅❋ ❄â❊äó❊● ❋❄ïîâüàî❆❇●ü
ð❊å❋ì ïî❄●îÿ❅❅îãî î❄❆❊❑❊❅❋ÿ ✭✷✸Ñ✍✶Ò✮✱ ❄ ✌�ãî ïî ✸✺�
é ä❊❅ü ➊ ïð❊ð❉❆❋❄●❉é ❄❆❊●î❆îé ð❊å❋ì ✎✺Ñ✍✶Ò✮✯✹✱ ❄
✆✠�ãî ïî ✹✷�é ä❊❅ü ➊ ✭✷✸Ñ✍✶Ò✮❀

� ❏ðóï❅❉õ ìÿ❄❅❉õ ï❊●óø❏î❆ ð❊❏îì❊❅äó❊●❄ÿ ❆❉ð❇✲
❑❋❆❇●ü ❅❇ ïîä❄●❋â❏❊ äî äî❄●❋å❊❅❋ÿ å❋❆îé ì❇❄❄❉ ✸✱✺�
✸✱✼ ❏ã ❆ ❆îàð❇❄●❊ ✺✺ ä❅❊é ❄ ïð❋ì❊❅❊❅❋❊ì ïð❊ð❉❆❋❄●î✲
ãî ❄❆❊●î❆îãî ð❊å❋ì❇✍ ✭✷✸Ñ✍✶Ò✮ ❆ ï❊ð❋îä ❄ ✶�ãî ïî ✼�é
ä❊❅ü î●❏îðì❇✱ ✭✶✽Ñ✍✻Ò✮ ❄ ✽ ïî ✶✹ ä❊❅ü✱ ✭✹Ñ✍✹Ò✮✯✸ ❆
ï❊ð❋îä ❄ ✶✺�ãî ïî ✷✹�é ä❊❅ü✱ ✭✶✽Ñ✍✻Ò✮ ❄ ✷✺�ãî ïî ✷✾�é
ä❊❅ü✱ ✭✷✵Ñ✍✹Ò✮ ❄ ✸✵�ãî ïî ✺✷�é ä❊❅ü✱ ✭✷✸Ñ✍✶Ò✮ ❄ ✺✸�ãî
ïî ✺✺�é ä❊❅ü å❋à❅❋❀

� äâÿ î●❏îðì❇ ❆ ❏â❊●î■❅❉õ ❃❇●❇ð❊ÿõ ö❉ïâÿ●�
❃ðîéâ❊ðî❆ ïîðö❋î❅❅îãî ●❋ï❇✱ äî❄●❋ã❇þ❑❋õ ❆ ✸✺�
ä❅❊❆❅îì ❆îàð❇❄●❊ å❋❆îé ì❇❄❄îé ✶✱✼�✶✱✽ ❏ã✱ ❅❇❋❃îâ❊❊
ïîäõîä❋● ❋❄ïîâüàî❆❇❅❋❊ ❄ ✂�ãî ïî ✻�é ä❊❅ü ❆❉ð❇❑❋✲
❆❇❅❋ÿ ïî❄●îÿ❅❅îãî ð❊å❋ì❇ î❄❆❊❑❊❅❋ÿ ✭✷✸Ñ✍✶Ò✮✱ ❄ ✌�ãî
ïî ✷✽�é ä❊❅ü å❋à❅❋ ïð❊ð❉❆❋❄●îãî ð❊å❋ì❇ î❄❆❊❑❊❅❋ÿ
✭✸Ñ✍✶Ò✮✯✻ ❋ ❄ ✷✾�ãî ïî ✸✺�é ä❊❅ü ➊ ✭✷✸Ñ✍✶Ò✮✳

Ó❄●❇❅î❆â❊❅î✱ ■●î ïð❋ì❊❅❊❅❋❊ ìî❅îõðîì❇●❋■❊❄❏❋õ
ôâóîð❊❄ö❊❅●❅❉õ â❇ìï ì❇âîé ìî❑❅î❄●❋ à❊â❊❅îãî ❋
❄❋❅❊ãî ö❆❊●❇ äâÿ î❄❆❊❑❊❅❋ÿ ï●❋■❅❋❏î❆ ❄ïî❄î❃❄●❆î❆❇✲
âî ❄❅❋å❊❅❋þ à❇●ð❇● ❅❇ ýâ❊❏●ðîý❅❊ðã❋þ ❆ ✽✱✺ ð❇à ïî
❄ð❇❆❅❊❅❋þ ❄ ●ð❇ä❋ö❋î❅❅❉ì î❄❆❊❑❊❅❋❊ì â❇ìï❇ì❋
❅❇❏❇â❋❆❇❅❋ÿ✳ ✃ðîì❊ ●îãî✱ ïî❆❉❄❋â❇❄ü ý❅❊ðã❋ÿ ðî❄●❇✱
❄îõð❇❅❅î❄●ü ö❉ïâÿ●✱ óâó■ø❋â❇❄ü ❏î❅❆❊ð❄❋ÿ ❏îðì❇✳
Ý❏î❅îì❋■❊❄❏❇ÿ ýôô❊❏●❋❆❅î❄●ü ❆❉ð❇❑❋❆❇❅❋ÿ ❃ðîéâ❊✲
ðî❆ ❆ ï●❋■❅❋❏❊✱ î❃îðóäî❆❇❅❅îì ❄❋❄●❊ìîé î❄❆❊❑❊❅❋ÿ
➠●❛✏✑❧✒✓ ❖✔■❖◆➺✱ ❆ ❄ð❇❆❅❊❅❋❋ ❄ î❃❉■❅❉ì î❄❆❊❑❊❅❋✲
❊ì✱ à❇ îä❋❅ ●❊õ❅îâîã❋■❊❄❏❋é î❃îðî● ❄î❄●❇❆❋â❇ ✸✷✻✽✹
ðó❃✳ Ïð❋ ïðî❋à❆îä❄●❆❊❅❅îì ö❋❏â❊ ✻✱✺ î❃îðî●î❆ ❆ ãîä
îå❋ä❇❊ì❉é ý❏î❅îì❋■❊❄❏❋é ýôô❊❏● ❄î❄●❇❆❋â ✷✶✷✹✹✻
ðó❃✳ ✁✾❪✳

Ïð❋ì❊ðîì ❋❅❅î❆❇ö❋î❅❅îãî ❅❇ïð❇❆â❊❅❋ÿ ❆ ●❊õ❅î✲
âîã❋❋ ïðî❋à❆îä❄●❆❇ ïðîäó❏ö❋❋ ï●❋ö❊❆îä❄●❆❇ ÿ❆âÿ❊●❄ÿ
❋❄ïîâüàî❆❇❅❋❊ ❄❆❊●îä❋îä❅❉õ ❋❄●î■❅❋❏î❆ î❄❆❊❑❊❅❋ÿ✳
➚❅❇â❋à ❄î❆ð❊ì❊❅❅îé ❅❇ó■❅îé â❋●❊ð❇●óð❉ ïîà❆îâ❋â
❆❉ä❊â❋●ü ❄â❊äóþ❑❋❊ î❄❅î❆❅❉❊ ïîâîå❋●❊âü❅❉❊ ìî✲
ì❊❅●❉ ïð❋ ❋❄ïîâüàî❆❇❅❋❋ ❄❆❊●îä❋îäî❆ ❆ ïðîì❉øâ❊❅✲
❅îì ï●❋ö❊❆îä❄●❆❊ ✁✷✽✱ ✹✹✱ ✺✼✱ ✽✵✱ ✽✶❪✍

✂☛ Ð❇àì❊ð❉✳ Ñ❆❊●îä❋îä❅❉❊ ïð❋❃îð❉ óäî❃❅î
ìî❅●❋ðî❆❇●ü ❆ ï●❋■❅❋❏❇õ ❋à�à❇ ❋õ ❏îìï❇❏●❅î❄●❋✳

✞☛ Ð❇❄ïð❊ä❊â❊❅❋❊ ❄❆❊●❇✳ ❒❋❅❋❇●þð❅❉❊ ❄❆❊●îä❋✲
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✴❁

î❂❃ ìîæíî ❄ñ❅❆íî❇❈❅❉ í❆ ë❊❋îì ❄÷❆ñ❅êå ❍❅❈÷í❈ê❆ ❈
❅❆ê❈ì î❋ð❆❏îì ❂î❋❈❅❉ñÿ ð❆❇íîìåðíîãî ð❆ñ❍ðå❂åëåí❈ÿ
ñ❇å❅❆ ❍î ❇ñåâ ❍ëîù❆❂❈✱ íå îñ❅❆❇ëÿÿ ❏❆❅åíåíí❃û
❄÷❆ñ❅êî❇�

✸✳ ➶❃ñîê❆ÿ ýôôåê❅❈❇íîñ❅❉ ❈ñ❍îë❉❏î❇❆í❈ÿ ýíåð✲
ã❈❈� Ïî ❂❆íí❃ì ❄÷➳í❃û✱ î❅íîøåí❈å ❍î❅îê❆ ñ❇å❅❆ ê
ìîùíîñ❅❈ ë❆ì❍❃ í❆ê❆ë❈❇❆í❈ÿ ñîñ❅❆❇ëÿå❅ ❂î ✁✵ ë❊✲
ìåí í❆ ❇❆❅❅✱ ýíåðãîñ❋åðåã❆❊ùåâ ➊ ❂î ✾✵� ➘ëÿ ñ❇å❅î❂❈✲
î❂î❇ ❂❆íí❃â ❍îê❆❏❆❅åë❉ ñîñ❅❆❇ëÿå❅ ❂î ✶✺✵✂✶✽✵ ë❊ìåí
í❆ ❇❆❅❅ ❈ ❇ í❆ñ❅îÿùåå ❇ðåìÿ ìîæå❅ ❋❃❅❉ ❄❇åë❈÷åí ❂î
✸✄✄✳

✹✳ ➘îëãî❇å÷íîñ❅❉� ➬❆ÿ❇ëåíí❃â ñðîê ñë❄æ❋❃ ñ❇å✲
❅î❂❈î❂î❇ ñîñ❅❆❇ëÿå❅ ❋îë❉øå ✼✺ ❅❃ñ� ÷❆ñî❇✱ ÷❅î ❇ ❂å✲
ñÿ❅ê❈ ð❆❏ ❋îë❉øå ❍î ñð❆❇íåí❈❊ ñ ë❆ì❍❆ì❈ í❆ê❆ë❈❇❆✲
í❈ÿ ❈ ❇ ð❆❏❃ ➊ ñ ýíåðãîñ❋åðåã❆❊ù❈ì❈�

☎✳ ➪å❏î❍❆ñíîñ❅❉� ❰❅ñ❄❅ñ❅❇❈å ❇ ❍❅❈÷í❈êå ❍î❅åí✲
ö❈❆ë❉íî î❍❆ñíîãî í❆❍ðÿæåí❈ÿ ✷✷✵ ➶� ➪îë❉ø❆ÿ ÷❆ñ❅❉
ýëåê❅ðîýíåðã❈❈✱ íåî❋ûî❂❈ìîâ ❂ëÿ ð❆❋î❅❃✱ ❅ð❆❅❈❅ñÿ í❆
îñ❇åùåí❈å✱ ❆ íå ❍ðåî❋ð❆❏❄å❅ñÿ ❇ ❅å❍ëî❇❄❊ ýíåðã❈❊�
Ñ❇å❅î❂❈î❂íîå îñ❇åùåí❈å íå ñî❏❂❆å❅ ýôôåê❅❆ ìåðö❆✲
í❈ÿ✱ û❆ð❆ê❅åðíîãî ❂ëÿ ë❊ì❈íåñöåí❅í❃û ❈ ýíåðãîñ❋å✲
ðåã❆❊ù❈û ë❆ì❍✱ ❆ ❏í❆÷❈❅✱ ❋å❏î❍❆ñíî ❂ëÿ ❍❅❈ö❃� Ò❆ê✲
æå ñ❇å❅î❂❈î❂❃ ❋å❏î❍❆ñí❃ ❂ëÿ îêð❄æ❆❊ùåâ ñðå❂❃ ❈
íå ❅ðå❋❄❊❅ îñî❋îâ ❄❅❈ë❈❏❆ö❈❈✱ ❅�ê� íå ñî❂åðæ❆❅ ñ❇❈í✲
ö❆ ❈ ð❅❄❅❈�

✻✳ Ïðî÷íîñ❅❉� ➶ î❅ë❈÷❈å î❅ ñ❅❆í❂❆ð❅í❃û ë❆ì❍✱
❏❆êë❊÷åíí❃û ❇ ñ❅åêëÿíí❄❊ î❋îëî÷ê❄✱ ñ❇å❅î❂❈î❂❃ íå
îêð❄æåí❃ ñ❅åêëîì✱ ❆ ñëå❂î❇❆❅åë❉íî✱ í❆❂åæí❃ ❈
❄ñ❅îâ÷❈❇❃ ê ìåû❆í❈÷åñê❈ì í❆ãð❄❏ê❆ì�

✆✳ ➮ì❈❅❆ö❈ÿ ➠ð❆ññ❇å❅❆✂❏❆ê❆❅❆➺� Ñ❇å❅î❂❈î❂íîå
î❋îð❄❂î❇❆í❈å ❍î❏❇îëÿå❅ ñî❏❂❆❇❆❅❉ ñëîæí❃å ❍ðîãð❆ì✲
ì❃ ❍ðåð❃❇❈ñ❅îãî îñ❇åùåí❈ÿ ñ ❏❆❂❆íí❃ì❈ ❍åð❈î❂❆ì❈
ñ❇å❅❆ ❈ ❅åìíî❅❃�

✝✳ ➮ñ❍îë❉❏î❇❆í❈å ìîíîûðîìíîãî ñ❇å❅❆� ✃ð❆ñ✲
í❃â✱ æåë❅❃â✱ ñ❈í❈â ❈ë❈ ❏åëåí❃â ❈ ð❆❏ë❈÷í❃å êîì❋❈✲
í❆ö❈❈ í❆❏❇❆íí❃û ö❇å❅î❇ îê❆❏❃❇❆❊❅ ❍îëîæ❈❅åë❉íîå
❇ë❈ÿí❈å í❆ ❍ðî❂❄ê❅❈❇íîñ❅❉ ❍❅❈ö❃� ➶❃ð❆ù❈❇❆í❈å
❍❅❈ö❃ ❍î❂ ñ❇å❅î❂❈î❂í❃ì❈ ë❆ì❍❆ì❈ ñ❍îñî❋ñ❅❇❄å❅
❍î❇❃øåí❈❊ å➳ ñîûð❆ííîñ❅❈ ❇ ñðå❂íåì í❆ ✁✪✱ ❄ë❄÷✲
øåí❈❊ êîðìîêîí❇åðñ❈❈✱ ❆ ❅❆êæå ❄❇åë❈÷åí❈❊ ÿâöå✲
íîñêîñ❅❈ íåñ❄øåê ❇ ñðå❂íåì í❆ ✶✵✪�

✞✳ Ðåñ❄ðñîñ❋åðåæåí❈å� Ñ❇å❅î❂❈î❂❃ ❍î❅ðå❋ëÿ❊❅
❇ íåñêîë❉êî ð❆❏ ìåí❉øå ýëåê❅ð❈÷åñêîâ ýíåðã❈❈ ❍î
ñð❆❇íåí❈❊ ñ ❅ð❆❂❈ö❈îíí❃ì❈ ❈ñ❅î÷í❈ê❆ì❈ ñ❇å❅❆�
Ò❆ê❈ì î❋ð❆❏îì✱ ❍ðîñëåæ❈❇❆å❅ñÿ ý❇îë❊ö❈ÿ ❈ñ❅î÷í❈✲
êî❇ îñ❇åùåí❈ÿ î❅ ë❆ì❍ í❆ê❆ë❈❇❆í❈ÿ✱ ð❆ñ❍ðîñ❅ð❆íåí✲
í❃û ❇ êîíöå ❳❳ ❇�✱ ❂î ñ❇å❅î❂❈î❂î❇✱ í❆❋❈ð❆❊ù❈û ❇ñå
❋îë❉ø❄❊ ❍î❍❄ëÿðíîñ❅❉ ❇ ñî❇ðåìåííîì ì❈ðå� Ñ❇å❅î✲
❂❈î❂í❃å ñ❇å❅❈ë❉í❈ê❈ ñî❏❂❆❇❆ë❈ñ❉ ❈ ñî❇åðøåíñ❅❇î❇❆✲
ë❈ñ❉ ❋îëåå ✶✵✵ ëå❅✱ ÷❅î ❂❆ëî ❇î❏ìîæíîñ❅❉ ❄÷åñ❅❉ ❇ñå
❍îëîæ❈❅åë❉í❃å ❈ î❅ð❈ö❆❅åë❉í❃å ñ❅îðîí❃ ❅ð❆❂❈ö❈îí✲
í❃û ❈ñ❅î÷í❈êî❇ ñ❇å❅❆� Ñî❇ðåìåíí❃â ñ❇å❅î❂❈î❂ ➊ ý❅î
ì❈í❈❆❅❊ðí❃â ñ❇å❅î❇îâ ❍ð❈❋îð ñ ❇❃ñîêîâ ýôôåê❅❈❇✲
íîñ❅❉❊ ð❆❋î❅❃✱ íå ❅ðå❋❄❊ù❈â ❏❆ìåí❃ ❈ë❈ ❄❅❈ë❈❏❆✲
ö❈❈✱ ❋å❏î❍❆ñí❃â ❂ëÿ ❍❅❈ö❃✱ î❋ñë❄æ❈❇❆❊ùåãî ❍åðñî✲
í❆ë❆ ❈ îêð❄æ❆❊ùåâ ñðå❂❃✱ ñ❍îñî❋í❃â ñ❅❆❋❈ë❈❏❈ðî✲
❇❆❅❉ ýëåê❅ð❈÷åñêîå í❆❍ðÿæåí❈å� Óñ❅❆íî❇ê❆ ñ❇å❅î❂❈✲
î❂íîãî î❋îð❄❂î❇❆í❈ÿ ❍î❏❇îë❈❅ ñí❈❏❈❅❉ ❏❆❅ð❆❅❃ ýëåê✲
❅ðîýíåðã❈❈✱ íåî❋ûî❂❈ìîâ ❂ëÿ îñ❇åùåí❈ÿ✱ ÷❅î îñî❋åí✲
íî ❆ê❅❄❆ë❉íî ❇ í❆ñ❅îÿùåå ❇ðåìÿ✱ êîã❂❆ ñ❅î❈ìîñ❅❉
ýëåê❅ð❈÷åñêîâ ýíåðã❈❈ ❄❇åë❈÷❈❇❆å❅ñÿ ê❆æ❂❃â ãî❂�
➴ùå î❂í❈ì✱ ❍îæ❆ë❄â✱ ñ❆ì❃ì ❇❆æí❃ì✱ ❂îñ❅î❈íñ❅❇îì

ñ❇å❅î❂❈î❂î❇ ÿ❇ëÿå❅ñÿ ❇î❏ìîæíîñ❅❉ ❇❃❋îð❆ ìîíîûðî✲
ì❆❅❈÷åñêîãî îñ❇åùåí❈ÿ✱ ö❇å❅ êî❅îðîãî îê❆❏❃❇❆å❅
❍ðÿìîå ❇ë❈ÿí❈å í❆ ❍ðî❂❄ê❅❈❇í❃å ê❆÷åñ❅❇❆ ❍❅❈ö❃✱
ñ❍îñî❋åí ❆ê❅❈❇❈❏❈ðî❇❆❅❉ ❈ë❈ ❏❆❅îðìî❏❈❅❉ ❍ðîöåññ❃
❄ñ❇îåí❈ÿ ❍❈❅❆❅åë❉í❃û ❇åùåñ❅❇ ❄ ❋ðîâëåðî❇✱ ñ❅❈ì❄✲
ë❈ðî❇❆❅❉ ❍îëî❇îå ñî❏ðå❇❆í❈å ❄ ê❄ð✂íåñ❄øåê� ➶ñå ❇ìå✲
ñ❅å í❆❏❇❆íí❃å ô❆ê❅îð❃ ñ❍îñî❋ñ❅❇❄❊❅ ñí❈æåí❈❊ ñå✲
❋åñ❅î❈ìîñ❅❈ ❍ðî❂❄êö❈❈ ❍❅❈öåô❆❋ð❈ê✱ ❍î❇❃øåí❈❊
ðåí❅❆❋åë❉íîñ❅❈ î❅ð❆ñë❈✱ ❆ ❅❆êæå ❂❆❊❅ ❇î❏ìîæíîñ❅❉
êîíê❄ð❈ðî❇❆❅❉ ❍❅❈öå❇î❂÷åñê❈ì ❍ðå❂❍ð❈ÿ❅❈ÿì ìåæ❂❄
ñî❋îâ� Ý❅î îñî❋åííî ❇❆æíî ❇ ❄ñëî❇❈ÿû ÷ëåíñ❅❇❆ Ðîñ✲
ñ❈❈ ❇ ➶Ò❰�

➶ í❆ñ❅îÿùåå ❇ðåìÿ ❋ðîâëåðíîå ❍❅❈öå❇î❂ñ❅❇î û❆✲
ð❆ê❅åð❈❏❄å❅ñÿ ❇❃ñîêîâ ñîñðå❂î❅î÷åííîñ❅❉❊ ❍îãîëî✲
❇❉ÿ ❍❅❈ö❃ í❆ ❍❅❈öåô❆❋ð❈ê❆û✱ ❍î❅î÷íîñ❅❉❊ ❇❃❍îëíå✲
í❈ÿ ❇ñåû ❅åûíîëîã❈÷åñê❈û ❍ðîöåññî❇✟� ➮í❅åíñ❈❇íîå
❇❃ð❆ù❈❇❆í❈å ö❃❍ëÿ❅✂❋ðîâëåðî❇ ❇ ý❅❈û ❄ñëî❇❈ÿû ❏❆✲
÷❆ñ❅❄❊ ñî❍ðî❇îæ❂❆å❅ñÿ ❇ðå❂í❃ì ❇î❏❂åâñ❅❇❈åì êîì✲
❍ëåêñ❆ ô❆ê❅îðî❇ ❅åûíîãåííîãî ❈ ❈íîãî û❆ð❆ê❅åð❆✱ ÷❅î
❍ð❈❇î❂❈❅ ê ñ❄ùåñ❅❇åííîì❄ ñí❈æåí❈❊ ❄ðî❇íÿ ðå❏❈✲
ñ❅åí❅íîñ❅❈✱ ñîûð❆ííîñ❅❈ ❈ ❍ðî❂❄ê❅❈❇íîñ❅❈ ❍❅❈ö❃�
❰ñî❋åííî îñ❅ðî ❂❆íí❆ÿ ❍ðî❋ëåì❆ ❇ñ❅❆å❅ ❍ð❈ ❇❃ð❆ù❈✲
❇❆í❈❈ ìîëî❂íÿê❆ ❬✠✱ ✷✁✱ ✠✺✱ ✺✶✱ ✼✽❪�

➶ìåñ❅å ñ ❅åì✱ ðå❆ë❈❏❆ö❈ÿ ãåíå❅❈÷åñêîãî ❍î❅åíö❈❆✲
ë❆ ❍ðî❂❄ê❅❈❇íîñ❅❈ ñî❇ðåìåíí❃û ❋❃ñ❅ðîð❆ñ❅❄ù❈û
êðîññî❇ ❋ðîâëåðî❇ ❇î❏ìîæí❆ ❅îë❉êî ❄ ❏❂îðî❇îâ ❍❅❈✲
ö❃ ❍ð❈ ñî❋ë❊❂åí❈❈ î❍❅❈ì❆ë❉í❃û ❄ñëî❇❈â ñî❂åðæ❆✲
í❈ÿ ❈ ❍îëíîöåííîì êîðìëåí❈❈� ❰❂í❈ì ❈❏ ❇❆ð❈❆í❅î❇
❂❆ë❉íåâøåãî ❍ðîãðåññ❆ ❇ ❍î❇❃øåí❈❈ ýôôåê❅❈❇íîñ❅❈
❋ðîâëåðíîãî ❍❅❈öå❇î❂ñ❅❇❆ ÿ❇ëÿå❅ñÿ ð❆❏ð❆❋î❅ê❆ íî❇❃û
❅åûíîëîã❈â ❈ ❅åûíîëîã❈÷åñê❈û ❍ð❈➳ìî❇ ðå❆ë❈❏❆ö❈❈
ãåíå❅❈÷åñêîãî ❍î❅åíö❈❆ë❆ ❍❅❈ö❃� ➮ñ❍îë❉❏î❇❆í❈å ❇
êîðìëåí❈❈ ö❃❍ëÿ❅✂❋ðîâëåðî❇ ❋❈îëîã❈÷åñê❈ ❆ê❅❈❇í❃û
❂î❋❆❇îê✱ î❅ê❆❏ î❅ êîðìî❇❃û ❆í❅❈❋❈î❅❈êî❇ ❂ëÿ ❍îë❄✲
÷åí❈ÿ ýêîëîã❈÷åñê❈ ❋å❏î❍❆ñíîâ ❍ðî❂❄êö❈❈ ➊ ❇❆æíåâ✲
ø❈å ýëåìåí❅❃ ❅❆ê❈û ❅åûíîëîã❈â� ➶ ý❅îì ❍ë❆íå ❋îë❉✲
øîâ ❈í❅åðåñ ❍ðå❂ñ❅❆❇ëÿå❅ ❍ð❈ìåíåí❈å ❍ðå❋❈î❅❈êî❇✱
❍ðî❋❈î❅❈êî❇✱ ñ❈ì❋❈î❅❈êî❇✱ ñîð❋åí❅î❇✱ ô❈❅î❋❈î❅❈êî❇✱
❆ ❅❆êæå ð❆❏ð❆❋î❅❆íí❃û í❆ ❈û îñíî❇å êîì❍ëåêñí❃û
❍ðå❍❆ð❆❅î❇ ❬✷✱ ✷✷✱ ✷✠✱ ✁✺✱ ✠✵✱ ✺✁❪� ❰❂í❆êî✱ ❍ðî❂❄ê❅❈❇✲
íîñ❅❉✱ ê❆÷åñ❅❇î ìÿñ❆✱ ìîðôîëîã❈÷åñê❈å ❈ ❋❈îû❈ì❈÷å✲
ñê❈å ❍îê❆❏❆❅åë❈ êðî❇❈✱ ñîñ❅❆❇ ì❈êðîôëîð❃ ê❈øå÷í❈✲
ê❆ ❈ æ❈❏íåñ❍îñî❋íîñ❅❉ ö❃❍ëÿ❅✂❋ðîâëåðî❇✱ ❇❃ð❆ùåí✲
í❃û ñ ❈ñ❍îë❉❏î❇❆í❈åì íî❇❃û ❍ðå❍❆ð❆❅î❇✱ åùå íå❂î✲
ñ❅❆❅î÷íî ❈❏❄÷åí❃� ➶ ý❅îâ ñ❇ÿ❏❈ ❍ðå❂ñ❅❆❇ëÿ❊❅ ❋îë❉✲
øîâ í❆❄÷í❃â ❈ ❍ð❆ê❅❈÷åñê❈â ❈í❅åðåñ ðå❏❄ë❉❅❆❅❃
êîì❍ëåêñí❃û ❈ññëå❂î❇❆í❈â ❍î ❈❏❄÷åí❈❊ ýôôåê❅❈❇✲
íîñ❅❈ ❍ð❈ìåíåí❈ÿ ❍ðå❍❆ð❆❅❆ íî❇îãî ❍îêîëåí❈ÿ ➠Ýêî✲
ô❈ë❉❅ð❄ì➺ ❍ð❈ ❍ðîì❃øëåííîì ❇❃ð❆ù❈❇❆í❈❈ ö❃❍✲
ëÿ❅✂❋ðîâëåðî❇� Ýêîô❈ë❉❅ð❄ì ñîñ❅î❈❅ ❈❏ ñîð❋åí✲
❅❆ ë❈ãí❈í❆ ❈ ❍ðå❋❈î❅❈ê❆ ë❆ê❅❄ëî❏❃� Óñ❅❆íî❇ëåíî✱ ÷❅î
❇íå❂ðåí❈å ❇ ❅åûíîëîã❈❊ ❇❃ð❆ù❈❇❆í❈ÿ ö❃❍ëÿ❅✂
❋ðîâëåðî❇ êðîññ❆ ➠Ðîññ✂✁✵✽➺ êîì❍ëåêñíîãî ❍ðå❍❆ð❆❅❆
➠Ýêîô❈ë❉❅ð❄ì➺ ❇ ❂î❏å ✵✱✽ êã í❆ ✶ ❅ êîì❋❈êîðì❆ ❇ ❅å✲
÷åí❈å ❇ñåãî ❍åð❈î❂❆ ❇❃ð❆ù❈❇❆í❈ÿ ❍î❏❇îë❈ëî ❍îë❄✲
÷❈❅❉ ñëå❂❄❊ù❈â ❅åûí❈êî✂ýêîíîì❈÷åñê❈â ýôôåê❅✿

✂ ❇ ðå❏❄ë❉❅❆❅å ❍î❇❃øåí❈ÿ ❍ðî❂❄ê❅❈❇íîñ❅❈ ❈ ñî✲
ûð❆ííîñ❅❈ ❋ðîâëåðî❇✱ ❄ë❄÷øåí❈ÿ êîí❇åðñ❈❈ êîðì❆
❍ð❈ ❈ñ❍îë❉❏î❇❆í❈❈ ➠Ýêîô❈ë❉❅ð❄ì❆➺ ñå❋åñ❅î❈ìîñ❅❉ ✶
êã ìÿñ❆ ❋ðîâëåðî❇ ❇ íî❇îì ❇❆ð❈❆í❅å ❇❃ð❆ù❈❇❆í❈ÿ
❋❃ë❆ í❈æå í❆ ✠✱✵✺ ð❄❋�✱ ❈ë❈ í❆ ✡✱✶✠✪✱ ÷åì ❇ ❋❆❏î❇îì
❇❆ð❈❆í❅å� Ðåí❅❆❋åë❉íîñ❅❉ ❍ðî❈❏❇î❂ñ❅❇❆ ❇ íî❇îì ❇❆ð❈✲
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✘✙

à✚òå ✛✜ðà✢è✛à✚èÿ ✥✜ëà ✚à ✻✱✼✪ ✛✜�å ïî ñðà✛✚å✚èþ ñ
✥àçî✛✜â❀

✲ ýêî✚îâè÷åñêèé ýôôåêò îò èñïîëüçî✛à✚èÿ êîâ✁
ïëåêñ✚îãî ïðåïàðàòà ➠Ýêîôèëüòðóâ➺ ✚à ïîãîëî✛üå
✸✵✵✵ ✥ðîéëåðî✛ çà îäè✚ òåå✚îëîãè÷åñêèé öèêë ✛✜ðà✁
✢è✛à✚èÿ ñîñòà✛èë ✶✽✺✻✶✱✶✺ ðó✥á ✭✻✺✱✾✹ðó✥á✲ ✻✶✱✽✾ðó✥á✂
å ✹✺✽✸ êãá Ïðè ïðîèç✛îäñò✛å✚✚îâ öèêëå ✻✱✽ î✥îðîòî✛
✛ ãîä îæèäàåâ✜é ýêî✚îâè÷åñêèé ýôôåêò ñîñòà✛èò
✶✷✻✷✶✺✱✽✷ ðó✥á ✭✶✽✺✻✶✱✺ðó✥á å ✻✱✽î✥á✂ ❬✶✸✱ ✶✹✱ ✺✸❪á

➮ñïîëüçî✛à✚èå ïðî✥èîòèêà ➠❐àêòî✥èôàäîë➺ îêà✁
çàëî ïîëîæèòåëü✚îå ✛ëèÿ✚èå ✚à ñðåä✚åñóòî÷✚✜å ïðè✁
ðîñò✜ ✥ðîéëåðî✛ ✭✚à ✸✱✼✸✪ ✛✜�å✱ ÷åâ ✛ êî✚òðîëå✂✱
ñîåðà✚✚îñòü ✭✚à ✷✪ ✛✜�å✂ è çàòðàò✜ êîðâà ✚à ✶ êã
ïðèðîñòà æè✛îé âàññ✜ ✭✚à ✸✱✽✪ ✚èæå✱ ÷åâ ✛ êî✚òðî✁
ëå✂á Ýêî✚îâè÷åñêèé ýôôåêò îò èñïîëüçî✛à✚èÿ ➠❐àê✁
òî✥èôàäîëà➺ ✚à ïîãîëî✛üå ✻✶✶✵✵ ✥ðîéëåðî✛ çà îäè✚
öèêë ✛✜ðà✢è✛à✚èÿ ñîñòà✛èë îêîëî ✺✵✵ ò✜ñá ðó✥á Ïðè
ïðîèç✛îäñò✛å✚✚îâ öèêëå ✻✱✺ î✥îðîòî✛ ✛ ãîä îæèäàå✁
â✜é ýêî✚îâè÷åñêèé ýôôåêò ñîñòà✛èò ✸✱✷✺ âë✚á ðó✥á

➶êëþ÷å✚èå ïðî✥èîòèêà ➠Ïðî✛àãå✚➺ ✛ òåå✚îëîãèþ
✛✜ðà✢è✛à✚èÿ ✥ðîéëåðî✛ î✥åñïå÷èëî ïî✛✜�å✚èå
ý✚åðãèè ðîñòà✱ ñîåðà✚✚îñòè âîëîä✚ÿêà✱ ñó✢åñò✛å✚✚îå
óëó÷�å✚èå êî✚✛åðñèè êîðâàá Ýêî✚îâè÷åñêèé ýôôåêò
îò èñïîëüçî✛à✚èÿ ➠Ïðî✛àãå✚à➺ ✚à ïîãîëî✛üå ✻✵✽✵✵
✥ðîéëåðî✛ çà îäè✚ öèêë ✛✜ðà✢è✛à✚èÿ ñîñòà✛ëÿåò
✸✼✶✽✹✹ ðó✥á Ïðè ïðîèç✛îäñò✛å✚✚îâ öèêëå ✻✱✺ î✥îðî✁
òî✛ ✛ ãîä îæèäàåâ✜é ýêî✚îâè÷åñêèé ýôôåêò ñîñòà✛èò
✷✱✹✷ âë✚á ðó✥á ❬✾❪á

Ïåðñïåêòè✛✚✜â ÿ✛ëÿåòñÿ ïðèâå✚å✚èå ✚àòóðàëü✚✜å
ñòèâóëÿòîðî✛ ðîñòà✱ ÿ✛ëÿþ✢èåñÿ àëüòåð✚àòè✛îé êîð✁
âî✛✜â à✚òè✥èîòèêàâ✱ îä✚èâ èç êîòîð✜å ÿ✛ëÿåòñÿ
ïðåïàðàò ➠➚ïåêñ➺á ❰✚ ïðåäñòà✛ëÿåò ñî✥îé ñâåñü ðàñ✁
òèòåëü✚✜å ýêñòðàêòî✛✱ î✥ëàäàþ✢èå ✛✜ñîêèâ à✚òè✁
âèêðî✥✚✜â äåéñò✛èåâá ➶åîäÿ✢èå ✛ ñîñòà✛ ➠➚ïåêñà➺
ðàñòèòåëü✚✜å ýêñòðàêò✜ èâåþò è à✚òèîêñèäà✚ò✚✜å
ñ✛îéñò✛àá Ýòî ñïîñî✥ñò✛óåò ïðîôèëàêòèêå ñåðäå÷✚î✲
ñîñóäèñò✜å çà✥îëå✛à✚èé✱ àñöèòî✛✱ ãåïàòîçî✛ è ïî✛✜✁
�àåò ðåïðîäóêòè✛✚óþ ñïîñî✥✚îñòü ïòèö✜ ❬✹✽❪á

❮åî✥åîäèâî îòâåòèòü✱ ÷òî ïðîèç✛îäèòåëè âÿñà
ïòèö✜ è ÿèö ✛ ➴✛ðîïåéñêîâ ñîþçå ✭➴Ñ✂ ðà✥îòàþò ñ
✛✜ñîêèâè ñòà✚äàðòàâè çàêî✚îäàòåëüñò✛à î✥ îåðà✚å
îêðóæàþ✢åé ñðåä✜✱ çà✢èòå æè✛îò✚✜å è ✥åçîïàñ✚îñòè
ïè✢å✛✜å ïðîäóêòî✛✱ êîòîð✜å ÿ✛ëÿþòñÿ ðåçóëüòàòîâ
ïîñòîÿ✚✚îãî ñî✛åð�å✚ñò✛î✛à✚èÿ ñèñòåâ✜ âè✚èâèçà✁
öèè ðèñêî✛á ❰ò✛åòñò✛å✚✚îñòü çà êà÷åñò✛î ✚åñóò ✛ñå
ó÷àñò✚èêè ïðîèç✛îäñò✛å✚✚î✲ñ✥✜òî✛îé öåïè✱ ïîääåð✁
æè✛àåòñÿ î✚à ïðîñëåæè✛àåâîñòüþ ïðîäóêòà ✚à ëþ✥îâ
ýòàïå åãî ïðîèç✛îäñò✛àá

Ñëåäóåò îñî✥î ïîä÷åðê✚óòü✱ ÷òî îòå÷åñò✛å✚✚îå
ïòèöå✛îäñò✛î ✛ óñëî✛èÿå ðîñòà î✥✄åâî✛ ïðîèç✛îäñò✛à
è î✥ëåã÷å✚èÿ äîñòóïà ê âåæäó✚àðîä✚✜â ð✜✚êàâ
äîëæ✚î î✥åñïå÷èòü ✛✜ñîêîå êà÷åñò✛î è ✥åçîïàñ✚îñòü
ïðîäóêöèè ✛ ñîîò✛åòñò✛èè ñ âèðî✛✜âè òðå✥î✛à✚èÿâèá
Ïî äà✚✚✜â ❒ÑÕ ÐÔ✱ ê ✷✵✷✵ ãá ïðîã✚îçèðóåòñÿ ýêñ✁
ïîðò òîëüêî âÿñà ïòèö✜ äî ✹✺✵ ò✜ñá òá ➶ ✚àñòîÿ✢åå
✛ðåâÿ ëè�ü îêîëî ✷✵✪ ïòèöå✛îä÷åñêèå ïðåäïðèÿòèé
Ðîññèè ñåðòèôèöèðî✛à✚✜ ïî âåæäó✚àðîä✚îé ñèñòåâå
ñåðòèôèêàöèè ❬✸✾❪á

➹å✚åðàëü✚✜é äèðåêòîð ❮☎❰ ➠Ðîñïòèöåñîþç➺ ➹á➚á
➪î✥✜ëå✛à ✛✜äåëÿåò ñëåäóþ✢èå ïðî✥ëåâ✜✱ ñ êîòîð✜✁
âè ñòàëêè✛àþòñÿ îòå÷åñò✛å✚✚✜å òî✛àðîïðîèç✛îäèòå✁
ëè✿ ✚èçêèé óðî✛å✚ü ïëàòåæåñïîñî✥✚îñòè ✚àñåëå✚èÿ❀

✛✜ñîêàÿ ñòîèâîñòü èñïîëüçóåâ✜å ðåñóðñî✛ ✭çåð✚î✱
ý✚åðãîðåñóðñ✜✱ êîðâî✛✜å äî✥à✛êè✱ ïðåâèêñ✜✱ ✛àêöè✁
✚✜✱ ïëåâå✚✚àÿ ïðîäóêöèÿ✂✱ ✛ òá÷á ñ✛ÿçà✚✚àÿ ñ äå✛àëü✁
✛àöèåé ✚àöèî✚àëü✚îé ✛àëþò✜❀ ✛✜ñîêèå ñòà✛êè ïðè✁
✛ëå÷å✚èÿ êðåäèò✚✜å ðåñóðñî✛❀ äåôèöèò ïëåâå✚✚îé
ïðîäóêöèè❀ ïåññèâèñòè÷åñêèé ïðîã✚îç óðîæàÿ ✷✵✶✺ ãá
ïðè ✛✜ñîêîé àêòè✛✚îñòè ýêñïîðòà çåð✚à óðîæàÿ ✷✵✶✹
ãá❀ èâïîðò✲ðåýêñïîðò ✛ ðàâêàå Òàâîæå✚✚îãî Ñîþçà
✆✝✞✳

➘ëÿ èâïîðòîçàâå✢å✚èÿ ✚åî✥åîäèâî ïðî✛åñòè
ñðà✛✚èòåëü✚óþ îöå✚êó ýôôåêòè✛✚îñòè îòå÷åñò✛å✚✚✜å
✛àêöè✚ è çàðó✥åæ✚✜å à✚àëîãî✛á Õîðî�î ✥✜ èñïîëüçî✁
✛àòü îï✜ò êîëëåã èç ÑØ➚✱ ãäå ✚à ð✜✚îê äîïóñêàþòñÿ
✥èîïðåïàðàò✜✱ èçãîòî✛ëå✚✚✜å òîëüêî ✚à òåððèòîðèè
ýòîé ñòðà✚✜á Ñåãîä✚ÿ ✛èòàâè✚✜✱ àâè✚îêèñëîò✜✱ âàê✁
ðî✲ è âèêðîýëåâå✚ò✜ ïðèåîäèòñÿ çàêóïàòüá ❮åî✥åî✁
äèâî ✛îçðîäèòü ✛✜ïóñê îòå÷åñò✛å✚✚✜å ïðåïàðàòî✛
äëÿ ñåëüñêîãî åîçÿéñò✛à ❬✻✶❪á

➶ ñëîæè✛�èåñÿ óñëî✛èÿå òðóä✚î ïåðåîöå✚èòü
ðîëü ✚àóêèá ❮àóêà è ýôôåêòè✛✚îå ðàç✛èòèå îòðàñëè
òåñ✚î ✛çàèâîñ✛ÿçà✚✜á Òðóä✚î ñå✥å ïðåäñòà✛èòü êî✚✁
êóðå✚òîñïîñî✥✚îå ïòèöå✛îäñò✛î âèðà ✛ ❳❳■ ✛åêå ✥åç
✚î✛✜å ✚àó÷✚✜å îòêð✜òèé✱ ïðîð✜✛✚✜å òåå✚îëîãèé✱
îñî✥å✚✚î ✛ î✥ëàñòè ✥èîòåå✚îëîãèè è ✥èîëîãèè ïòèö✜
✛ öåëîâá Ñåãîä✚ÿ êëþ÷å✛✜â ïî✚ÿòèåâ ✛ ïòèöå✛îäñò✛å
ñòà✚î✛èòñÿ ýôôåêòè✛✚îñòüá ❮î✛îå ñòîëåòèå ✲ ýòî ôó✚✁
äàâå✚òàëü✚✜å èññëåäî✛à✚èÿ ✛ î✥ëàñòè ôèçèîëîãèè è
✥èîåèâèè ïèòà✚èÿ ïòèö✜á Ñ öåëüþ âàêñèâàëü✚îãî
ïðîÿ✛ëå✚èÿ ïîòå✚öèàëà ïòèö✜✱ óñèëèÿ ó÷å✚✜å ✚åî✥✁
åîäèâî ñîñðåäîòî÷èòü ✚à ðå�å✚èè ñëåäóþ✢èå çàäà÷✿

✟ ðàçðà✥îòàòü ôèçèîëîãè÷åñêè î✥îñ✚î✛à✚✚✜å
✚îðâ✜ ý✚åðãåòè÷åñêîãî✱ ✛èòàâè✚✚îãî è âè✚åðàëü✚îãî
ïèòà✚èÿ ñåëüñêîåîçÿéñò✛å✚✚îé ïòèö✜ ✛ñåå
✚àïðà✛ëå✚èé ïðîäóêòè✛✚îñòè è ✛îçðàñòî✛ äëÿ
ïî✛✜�å✚èÿ ïðîäóêòè✛✚✜å è ✛îñïðîèç✛îäèòåëü✚✜å êà✲
÷åñò✛❀

✲ ðàçðà✥îòàòü è èñï✜òàòü ✛ êîâ✥èêîðâàå äëÿ
ïòèö✜ ✚î✛✜å ñóåèå è ✛îäîäèñïåðñ✚✜å ôîðâ✜
✛èòàâè✚î✛❀

✲ ñîçäàòü è ïðî✛åñòè îöå✚êó ✛ êîâ✥èêîðâàå ✚î✛✜å
âóëüòèý✚çèâ✚✜å êîâïîçèöèé✱ ðàñ✢åïëÿþ✢èå ✚å
òîëüêî ïå✚òîçà✚✜ è ✥åòàãëþêà✚✜✱ ✚î è îëèãîñàåàðèä✜
✥î✥î✛✜å êóëüòóð✱ ôèòè✚ çåð✚î✛✜å è ✥î✥î✛✜å êóëüòóð❀

✲ ðàçðà✥îòàòü è èñï✜òàòü ✛ êîâ✥èêîðâàå äëÿ
ïòèö✜ ✚î✛✜å à✚òèîêñèäà✚ò✜✱ ïðî✥èîòèêè è äðóãèå
ïðåïàðàò✜✱ óëó÷�àþ✢èå ñà✚èòàð✚î✲ãèãèå✚è÷åñêîå
êà÷åñò✛î êîðâî✛ è âèêðîôëîðó ïè✢å✛àðèòåëü✚îãî
òðàêòà ❬✷✸✱ ✺✽✱ ✺✾❪á

Ïåðñïåêòè✛✚✜ èññëåäî✛à✚èÿ ✛ î✥ëàñòè êîðâëå✚èÿ
ïòèö✜á Ó÷èò✜✛àÿ âèðî✛✜å äåâîãðàôè÷åñêèå
ïðîöåññ✜✱ ✛ ðàöèî✚àå öåëåñîî✥ðàç✚î èñïîëüçî✛àòü
✚åòðàäèöèî✚✚✜å çåð✚î✛✜å êóëüòóð✜ ✭ëþïè✚✱ ñîðãî✱
òðèòèêàëå✱ ïàéçà è äðá✂á ❰ñî✥✜é è✚òåðåñ ✛✜ç✜✛àåò
ëþïè✚ êàê ñ✛îåî✥ðàç✚✜é çàâå✚èòåëü ñîèá ➶ çåð✚å
✥åëîãî ëþïè✚à ñîäåðæèòñÿ ✸✺✲✹✵✪ ñ✜ðîãî ïðîòåè✚à è
✠✡✲✶✶✪ ñ✜ðîãî æèðàá

➘ðóãîå è✚✚î✛àöèî✚✚îå ✚àïðà✛ëå✚èå ✛ êîðâëå✚èè
æè✛îò✚✜å è ïòèö✜ ➊ ïðèâå✚å✚èå àñïàðàãè✚àòî✛á Ñ
òî÷êè çðå✚èÿ ïî✛✜�å✚èÿ ✥èîëîãè÷åñêîé äîñòóï✚îñòè
ïèòàòåëü✚✜å ✛å✢åñò✛ è✚òåðåñ✚✜ îðãà✚è÷åñêèå ôîðâ✜
âèêðîýëåâå✚òî✛✱ ïðåäñòà✛ëÿþ✢èå ñî✥îé èå
ñîåäè✚å✚èÿ ñ àâè✚îêèñëîòàâè è ïåïòèäàâè



⑧☛➁➃➁☞☛➑ ✌ ✍✎➃✩✍✏➁✫ ✬➁✑➑✮✍✧✌✎ ✒✓✔✕ ✔✖✗✘✙

✚✛

✜✢ð✣ò✤✦íàòû★ ✦ ✯íà✰✦ò✤✴❁í✣ ✢ð✤❂✣❃❄✣❅ÿù✦✤ ✢✣
á✦✣✴✣ã✦✰✤❃ê✣é ❅✣❃òó✢í✣❃ò✦ í✤✣ðãàí✦✰✤❃ê✦✤ ❃✣✴✦✳ ➶
ò✤✰✤í✦✤ ✢✣❃✴✤❅í✦❄ ✴✤ò ð✣❃❃✦é❃ê✦✤ ❄✦ì✦ê✦
ðà✯ðàá✣òà✴✦ ì✤ò✣❅ ✢✣✴ó✰✤í✦ÿ ✢ð✦ð✣❅í✣é
à❃✢àðàã✦í✣❂✣é ê✦❃✴✣òû ✦ ✣ðãàí✦✯✣❂à✴✦ ❂û✢ó❃ê ▲✲
à❃✢àðàã✦í✣❂✣é ê✦❃✴✣òû ôàðìàà✤❂ò✦✰✤❃ê✣é ✰✦❃ò✣òû✳
❮à ✤✤ ✣❃í✣❂✤ ò✤✢✤ð❁ ✢ð✣✦✯❂✣❅ÿò ì✦êð✣ý✴✤ì✤íòíûé
ê✣ì✢✴✤ê❃ æ✦✯í✤íí✣ ❂àæíû❄ ì✤òà✴✴✣❂ ❅✴ÿ ✢ò✦àû ❬✶✺✱
�✾❪✁

➶ ❃òàò❁✤ ✜➶✳ Ô✦❃✦í✦í✱ Ï✳ Ñóðàé✱ Ò✳ Ïà✢à✯ÿí★
➠Ð✤❂✣✴þà✦✣ííàÿ íàóêà ➊ íóòð✦ã✤í✣ì✦êà➺✱
✣✢óá✴✦ê✣❂àíí✣é ❂ í✣ÿáð✤ ✷✵✵✻ ã✳ ❂ æóðíà✴✤
➠➷✦❂✣òí✣❂✣❅❃ò❂✣ Ð✣❃❃✦✦➺ ❬✺✹✂✱ ❃❅✤✴àí êðàòê✦é ✣á✯✣ð
ýò✣ã✣ ✢✤ð❃✢✤êò✦❂í✣ã✣ íà✢ðà❂✴✤í✦ÿ íàóê✦✳
❮óòð✦ã✤í✣ì✦êà ✲ í✣❂àÿ íàóêà✱ ✦✯ó✰àþùàÿ ❂✴✦ÿí✦✤
✢✦òàò✤✴❁íû❄ ✦ á✦✣✴✣ã✦✰✤❃ê✦ àêò✦❂íû❄ ❂✤ù✤❃ò❂ íà
ã✤íû✱ ✢ð✦❂✴✤êà✤ò ❂❃✤ á✣✴❁ø✤ ❂í✦ìàí✦ÿ ó✰✤íû❄✱ ❄✣òÿ
✤ù✤ ✷✵ ✴✤ò íà✯à❅ ìà✴✣ êò✣ ✦❄ í✦❄ ✯à❅óìû❂à✴❃ÿ ✣ ò✣ì✱
êàê ✦✯ì✤íÿþò❃ÿ ã✤íû ✦ ✰ò✣ íà ýò✣ ❂✴✦ÿ✤ò✳ Ñ✤ã✣❅íÿ
óæ✤ í✦ ó ê✣ã✣ í✤ ❂û✯û❂à✤ò ❃✣ìí✤í✦ÿ ò✣ò ôàêò✱ ✰ò✣
ã✤íû í✤ ❃òàá✦✴❁íû ✦ ❃✢✣❃✣áíû ➠❂ê✴þ✰àò❁❃ÿ➺ ✦
➠❂ûê✴þ✰àò❁❃ÿ➺✳ Ó✢ð✣ù✤íí✣ ✦❄ ì✣æí✣ ❃ðà❂í✦ò❁ ❃
✴àì✢✣✰êàì✦✱ ✰à❃ò❁ ê✣ò✣ðû❄ ❂ê✴þ✰✤íà íà ✢✣✴íóþ
ì✣ùí✣❃ò❁✱ ❅ðóã✦✤ ❂ûê✴þ✰✤íû✱ à òð✤ò❁✦ ã✣ðÿò
❂✢✣✴íàêà✴à✳ Òàê✦ì ✣áðà✯✣ì✱ ✣❃❂✤ù✤íí✣❃ò❁ ê✣ìíàòû
áó❅✤ò ✯à❂✦❃✤ò❁ ✣ò ê✣✴✦✰✤❃ò❂à í✤ ❂❃✤❄ ✴àì✢✣✰✤ê✱ à
ò✣✴❁ê✣ ❂ê✴þ✰✤ííû❄✳ Ñ✴✤❅✣❂àò✤✴❁í✣✱ ✯íàò❁ íàá✣ð
✢✤ð✤❅àííû❄ íàì ✣ò ð✣❅✦ò✤✴✤é ã✤í✣❂ ✤ù✤ í✤ ❅✣❃òà✲
ò✣✰í✣✱ á✣✴✤✤ ❂àæí✣ ✯íàò❁✱ êàê✦✤ ✦✯ í✦❄ ➠❂ê✴þ✰✤íû➺✱ à
êàê✦✤ í✤ò✱ ò✣ ✤❃ò❁ ✢✣í✦ìàò❁ ýê❃✢ð✤❃❃✦þ ã✤í✣❂✳ ➬à
✢✣❃✴✤❅í✦✤ ã✣❅û ✢ð✣✦✯✣ø✴à íà❃ò✣ÿùàÿ ð✤❂✣✴þà✦ÿ ❂
✦✯ó✰✤í✦✦ ýò✣ã✣ ❂✣✢ð✣❃à✳

❰ðãàí✦✯ì ✰✤✴✣❂✤êà ❃✣❅✤ðæ✦ò ✢✣✰ò✦ ✷✹ òû❃✳ ã✤í✣❂✱
í✤❃óù✦❄ ✦íô✣ðìàà✦þ ❅✴ÿ êàæ❅✣é ✦✯ ✶✵✵ òð✦✴✴✦✣í✣❂
ê✴✤ò✣ê✳ ➶ ✦❃❃✴✤❅✣❂àò✤✴❁❃ê✣ì à❃✢✤êò✤ ✣❃✣á✤íí✣
✦íò✤ð✤❃íà ✢ð✣á✴✤ìà ✲ ✢✦ùà ✦ ã✤íû✳ Ó✰✤íû✤ ❂ûÿ❃íÿþò
❂✴✦ÿí✦✤ ò✤❄ ✦✴✦ ✦íû❄ ❂✤ù✤❃ò❂✱ ✢✣❃òó✢àþù✦❄ ❃
✢✦ù✤é✱ íà ýê❃✢ð✤❃❃✦þ ã✤í✣❂✳ ❮à✢ð✦ì✤ð✱ ❂ ✷✵✵✻ ã✳
áû✴✦ ✣✢óá✴✦ê✣❂àíû ð✤✯ó✴❁òàòû ì✤òà✲àíà✴✦✯à ❅✤❂ÿò✦
✦❃❃✴✤❅✣❂àí✦é ✜✢ÿò❁ ❂ ÑØ➚✱ òð✦ ❂ ➴❂ð✣✢✤ ✦ ✣❅í✣ ❂
ß✢✣í✦✦★✳ ➶ ì✤òà✲àíà✴✦✯ ❂ê✴þ✰✤íû ❅àííû✤✱
✢✣✴ó✰✤ííû✤ ✣ò á✣✴✤✤ ✷✺✵ òû❃✳ ✰✤✴✣❂✤ê✱ ✯à ê✣ò✣ðûì✦
❂✤✴✦ íàá✴þ❅✤í✦ÿ ❂ ò✤✰✤í✦✤ ✶✸ ✴✤ò✳ Ïð✦ ýò✣ì áû✴✣
ó❃òàí✣❂✴✤í✣✱ ✰ò✣ ó ò✤❄✱ êò✣ ✢✣òð✤á✴ÿ✴ ✸✲✺ ✢✣ðà✦é
✣❂✣ù✤é ✦ ôðóêò✣❂ ❂ ❅✤í❁✱ íà ✷✻✪ ❃í✦æà✴❃ÿ ð✦❃ê
✯àá✣✴✤❂àí✦ÿ ✦í❃ó✴❁ò✣ì✳ Ó✰✤íûì ✤ù✤ ✢ð✤❅❃ò✣✦ò
❂ûÿ❃í✦ò❁✱ êàê✦✤ ❂✤ù✤❃ò❂à ❂ ✣❂✣ùà❄ ✦ ôðóêòà❄
✣êà✯û❂à✴✦ ✯àù✦òíûé ýôô✤êò✱ í✣ ò✣✱ ✰ò✣ ✢✦òàí✦✤
✣✢ð✤❅✤✴ÿ✤ò íàø✤ ✯❅✣ð✣❂❁✤✱ óæ✤ ìà✴✣ ó ê✣ã✣ ❂û✯û❂à✤ò
❃✣ìí✤í✦ÿ✳

➹✤í✣ì àû✢✴✤íêà áû✴ ✢✤ð❂ûì ✦✯ ã✤í✣ì✣❂
æ✦❂✣òíû❄ ✦ ✢ò✦àû✱ ê✣ò✣ðûé ó❅à✴✣❃❁ ðà❃ø✦ôð✣❂àò❁
ó✰✤íûì✳ ➶ûÿ❃í✦✴✣❃❁✱ ✰ò✣ ✢ð✦ì✤ðí✣ ✻✵✪ ã✤í✣❂

✰✤✴✣❂✤êà ✦ àû✢✴✤íêà ✦❅✤íò✦✰íû✳ ➬íàí✦ÿ ❂ ✣á✴à❃ò✦
ã✤í✣ìà ✢ò✦àû✱ á✤✯ ❃✣ìí✤í✦ÿ✱ ❂ í✤❅à✴✤ê✣ì áó❅óù✤ì
❂í✤❃óò ❂✤❃✣ìûé ❂ê✴à❅ ❂ ❅à✴❁í✤éø✦é ✢ð✣ãð✤❃❃
❃✤✴✤êà✦✦ ✦ ✢✣✯❂✣✴ÿò ❂✢✴✣òíóþ ✢ð✦á✴✦✯✦ò❁❃ÿ ê
❂û❅✤✴✤í✦þ ✴✦í✦é ❃ ✢✣❂ûø✤íí✣é ó❃ò✣é✰✦❂✣❃ò❁þ ê
ðà✯✴✦✰íûì ✯àá✣✴✤❂àí✦ÿì✳

Ïð✤æ❅✤ ❂❃✤ã✣ íóòð✦ã✤í✣ì✦êà ✢✣✯❂✣✴ÿ✤ò ✢✣✲í✣❂✣ìó
❂✯ã✴ÿíóò❁ íà ð✣✴❁ ✢✦òàí✦ÿ ❂ ✢✣❅❅✤ðæàí✦✦ ✯❅✣ð✣❂❁ÿ
✢ò✦àû ✦ ✤✤ ❂û❃✣ê✣é ✢ð✣❅óêò✦❂í✣❃ò✦✳ ➶ ýò✣ì
✣òí✣ø✤í✦✦ ✣❃✣á✣✤ ✯íà✰✤í✦✤ ✢ð✦✣áð✤òà✤ò òàê✣é ðà✯❅✤✴
íàóê✦✱ êàê ìàò✤ð✦í❃ê✣✤ ✢ð✣ãðàìì✦ð✣❂àí✦✤✳ ×ò✣ ýò✣
òàê✣✤å Ó✰✤íû✤ ✢ð✤❅✢✣✴àãàþò✱ ✰ò✣ ✢✦òàí✦✤ æ✤íù✦íû
íà ðàíí✦❄ ❃òà❅✦ÿ❄ á✤ð✤ì✤íí✣❃ò✦ ✣✢ð✤❅✤✴ÿ✤ò ✯❅✣ð✣❂❁✤
áó❅óù✤ã✣ ð✤á✤íêà ❅✣ ✤ã✣ ❃òàð✣❃ò✦✳ Ýò✣ ✢ð✣✦❃❄✣❅✦ò
✢✣ò✣ìó✱ ✰ò✣ íà ðàíí✦❄ ❃òà❅✦ÿ❄ ýìáð✦✣ã✤í✤✯à
✰ó❂❃ò❂✦ò✤✴❁í✣❃ò❁ ã✤í✣❂ ê ðà✯✴✦✰íûì ìàí✦✢ó✴ÿà✦ÿì
✯íà✰✦ò✤✴❁í✣ ❂ûø✤✱ ✰✤ì íà á✣✴✤✤ ✢✣✯❅í✦❄✳
➚íà✴✣ã✦✰íàÿ ❂✯à✦ì✣❃❂ÿ✯❁ ✢ð✣❃ìàòð✦❂à✤ò❃ÿ ì✤æ❅ó
❃✣❃òà❂✣ì ÿ✦à✱ ✯à✴✣æ✤ííû❄ íà ✦íêóáàà✦þ✱ ✦ áó❅óù✦ì
✯❅✣ð✣❂❁✤ì ✦ ✢ð✣❅óêò✦❂í✣❃ò❁þ êóð✲í✤❃óø✤ê✱
❂û❂✤❅✤ííû❄ ✦✯ ýò✦❄ ÿ✦à✳ Ýò✣ ✢ð✤❅✴✣æ✤í✦✤ ❂✣ ìí✣ã✣ì
ã✦✢✣ò✤ò✦✰✤❃ê✣✤ ✦ ✣❃í✣❂û❂à✤ò❃ÿ íà ðà✯ð✣✯í✤ííû❄
❅àííû❄✱ ✢✣✴ó✰✤ííû❄ ❃✢✤à✦à✴✦❃òàì✦ ðà✯✴✦✰íû❄
ðà✯❅✤✴✣❂ á✦✣✴✣ã✦✦✱ í✣ ❃✤ã✣❅íÿ ➊ ýò✣ ✣❅í✣ ✦✯
íà✢ðà❂✴✤í✦é ðà✯❂✦ò✦ÿ íóòð✦ã✤í✣ì✦ê✦ ❂ ✢ò✦à✤❂✣❅❃ò❂✤✳

Òàê✦ì ✣áðà✯✣ì✱ ð✣✴❁ íàóê✦ íà ✦íí✣❂àà✦✣íí✣ì
ýòà✢✤ ðà✯❂✦ò✦ÿ ❃✦❃ò✤ìàò✦✰✤❃ê✦ ❂✣✯ðà❃òà✤ò✱ ❂ ò✣ì
✰✦❃✴✤ ❂ àãàðí✣é ❃ô✤ð✤✳ ✃àê ✣òì✤✰à✴ Ïà✴Øàðêàí❁ ✤ù✤
❂ íà✰à✴✤ ✶✄✽✵✲❄ ã✣❅✣❂✱ ➠✳✳✳á✦✣✴✣ã✦ÿ✱ ò✤❄í✦êà ✦ ❄✦ì✦ÿ
❂✣ò òð✦ ê✦òà✱ íà ê✣ò✣ðû❄ ✣❃í✣❂û❂àþò❃ÿ ❂❃✤ íà❅✤æ❅û
✦ ðà❃✰✤òû✱ ❃❂ÿ✯àííû✤ ❃ ✢✤ð❃✢✤êò✦❂àì✦ ðà✯❂✦ò✦ÿ
❃✤✴❁❃ê✣❄✣✯ÿé❃ò❂✤íí✣ã✣ ✢ð✣✦✯❂✣❅❃ò❂à ❂ áó❅óù✤ì➺✱ ✦
✢✣❅✰✤ðê✦❂à✴✱ ✰ò✣ ➠✳✳✳ðà✯❂✦ò✦þ ✢ð✣ìûø✴✤ííû❄
ò✤❄í✣✴✣ã✦é ❅✣✴æíû ✢ð✤❅ø✤❃ò❂✣❂àò❁ á✦✣✴✣ã✦✰✤❃ê✦✤
✣òêðûò✦ÿ➺ ✜Ïà✴ Øàðêàí❁✳ ❒✦ð✣❂àÿ ✢ð✣❅✣❂✣✴❁❃ò❂✤í✲
íàÿ ✢ð✣á✴✤ìà✳ ➊ ❒✳✿ Ýê✣í✣ì✦êà✱ ✶✄✽✷★✳ ❮ûí✤ àãðàðí✣✤
✢ð✣✦✯❂✣❅❃ò❂✣ ❂❃✤ ❂ á✣✴❁ø✤é ❃ò✤✢✤í✦ ❃òàí✣❂✦ò❃ÿ
✣òðà❃✴❁þ ✢ð✦ê✴à❅í✣é íàóê✦✳ Ø✦ð✣ê✣✤ ðà❃✲
✢ð✣❃òðàí✤í✦✤ ❂ æ✦❂✣òí✣❂✣❅❃ò❂✤ ✢✣✴ó✰àþò
á✦✣ò✤❄í✣✴✣ã✦✰✤❃ê✦✤ ì✤ò✣❅û✱ à ó✢ðà❂✴✤í✦✤
✢ð✣✦✯❂✣❅❃ò❂✤ííûì✦ ✢ð✣à✤❃❃àì✦ ✣❃óù✤❃ò❂✴ÿ✤ò❃ÿ ❃
✢✣ì✣ù❁þ ì✦êð✣ý✴✤êòð✣í✦ê✦✱ ê✣ì✢❁þò✤ð✣❂✱
ò✤✴✤ê✣ììóí✦êàà✦é✱ ➮íò✤ðí✤òà✱ ❅✦❃òàíà✦✣íí✣ã✣
✯✣í❅✦ð✣❂àí✦ÿ ❃✣ ❃✢óòí✦ê✣❂ ✦ ò✳✢✳ ➮ ýò✣ ✴✦ø❁ íà✰à✴✣
í✣❂✣é✱ ✦íí✣❂àà✦✣íí✣é ýðû ðà✯❂✦ò✦ÿ ❃✤✴❁❃ê✣ã✣
❄✣✯ÿé❃ò❂à✳

Ð✤✯✤ð❂û ✢✣❂ûø✤í✦ÿ ýôô✤êò✦❂í✣❃ò✦ ✢ò✦à✤❂✣❅❃ò❂à
✦ì✤þò❃ÿ ❂✣ ❂❃✤❄ ð✤ã✦✣íà❄ Ð✣❃❃✦✦✳ Òàê✱ ❂ ✷✵✶✹ ã✳ ❂ ❰ð☎
✴✣❂❃ê✣é ✣á✴à❃ò✦ ✢✣òð✤á✴✤í✦✤ ÿ✦à ❂ ðà❃✰✤ò✤ íà ❅óøó
íà❃✤✴✤í✦ÿ ❃✣❃òà❂✦✴✣ ✶✄✵ øò✳ ✢ð✦ í✣ðì✤ ✷✻✵ øò✳✱ à
ìÿ❃à ✢ò✦àû ➊ ✷✵ êã ✢ð✦ í✣ðì✤ ✸✵ êã ✜òàá✴✳★✳ Òàê✦ì
✣áðà✯✣ì✱ íà✯ð✤✴à í✤✣á❄✣❅✦ì✣❃ò❁ ðà✯ðàá✣òê✦ íàó✰í✣
✣á✣❃í✣❂àíí✣é ✢ð✣ãðàììû ðà✯❂✦ò✦ÿ ✣òðà❃✴✦ ❂ ð✤ã✦✣í✤✳



⑧✆➁➃➁✝✆➑ ✥ ✞✟➃✩✞✠➁✫ ✬➁✭➑✮✞✧✥✟ ✡☛☞✌ ☞✍✎✏✑

✒✒

✓✔✕ëèö✔ ✖ ✗✘îèçâîä✙✚âî ÿèö è ìÿ✙✔ ï✚èöû âî â✙âõ ê✔✚âòî✘èÿõ õîçÿé✙✚â ❰✘ëîâ✙êîé î✕ë✔✙✚è ❬✻✵❪
➹�ä✁✂

✄åðè�ä✁

Ïð�èç☎�ä✆✝☎� ÿèö
☎� ☎✆åâ êà✝åå�ðèÿâ â�çÿé✆✝☎✂

ìëí✳ ø✝✳

Ïð�èç☎�ä✆✝☎� ìÿ✆à ✄✝èö✁
☎� ☎✆åâ êà✝åå�ðèÿâ â�çÿé✆✝☎✂

✝✁✆✳ ✝✳ óá�éí�é ìà✆✆✁
✶✾✻✹ ✲ ✻✱✶
✶✾✻✺ ✶✽✾✱✻ ✼✱✵

✶✾✼✺ ✷✾✶ ✾✱✵

✶✾✾✵ ✸✻✸✱✼ ✶✹✱✸

�✁✁✂ ê �✁✄☎✭�✁✄✆✮
✭✆✝àí�☎ëåíèå �✝ðà✆ëè✮

✪ ✶✾✶✱✽ ✷✸✹✱✹

➧ ✶✼✹✱✶ ✽✱✷
✶✾✾✼ ✷✽✻✱✶ ✸✱✾

�✁✁✝ ê �✁✁✂
✭êðèçè✆ �✝ðà✆ëè✮

✪ ✼✽✱✼ ✷✼✱✸
➧ ✲✼✼✱✻ ✲✶✵✱✹

✷✵✵✺ ✷✼✶✱✵ ✶✹✱✵

✷✵✵✻ ✷✻✽✱✵ ✶✸✱✻

✷✵✵✼ ✷✷✶✱✺ ✶✺✱✺

✞✂✂✝ ê ✞✂✂✆ ✭ðåàëèçàöèÿ
❮àö✄ð�åê✝à✮

✪ ✽✶✱✼ ✶✶✵✱✼

➧ ✲✹✾✱✺ ✶✱✺
✷✵✶✸ ✶✺✹✱✺ ✶✺✱✹

✞✂�✟ ê ✞✂✂✝ ✭ðåàëèçàöèÿ
➹�✆✄ð�åðàìì✁✮

✪ ✻✾✱✽ ✾✾✱✹
➧ ✲✻✼✱✵ ✲✵✱✶

✷✵✶✹ ✶✹✹✱✽ ✶✸✱✷

Ïðè�ðè✝å✝í✁ìè íà✄ðà☎ëåíèÿìè ðàç☎è✝èÿ ✄✝èöå✠
☎�ä✆✝☎à ☎ ❰ðë�☎✆ê�é �áëà✆✝è ÿ☎ëÿþ✝✆ÿ ❬✡✂ ��✂ �✡✂ ✄✂✂
✄✁✂ ✝✂❪✿ ô�ðìèð�☎àíèå ýôôåê✝è☎í�å�✂ ê�íêóðåí✝�✆✄�✠
✆�áí�å� ✄ð�èç☎�ä✆✝☎à ✄✝èöå☎�ääå✆ê�é ✄ð�äóêöèè✂
�áå✆✄åäè☎àþ☛åå� ✄ð�ä�☎�ëü✆✝☎åííóþ áåç�✄à✆í�✆✝ü
ðååè�íà✂ à ✝àêæå èí✝ååðàöèþ �✝ðà✆ëè ☎ ë�åè✆✝èäå✠
✆êóþ èíôðà✆✝ðóê✝óðó è ð✁íêè ✄ð�ä�☎�ëü✆✝☎èÿ❀ �ðåà✠
íèçàöèÿ èíí�☎àöè�íí�é ✆àì�ðååóëèðóåì�é ì�äåëè
✄✝èöå☎�ä✆✝☎à✂ áàçèðóþ☛åé✆ÿ íà ✆✄åöèàëèçàöèè
óäà✆✝íèê�☎ ð✁íêà è ðàç☎è✝èè èí✝ååðàöèè �✝ðà✆ëå☎✁â
✄ðåä✄ðèÿ✝èé✂ êðå✆✝üÿí✆êèâ ✭ôåðìåð✆êèâ✮ è ëèäí✁â
✄�ä✆�áí✁â â�çÿé✆✝☎ ☎ ☎åð✝èêàëüí�✲èí✝ååðèð�☎àíí✁å
ô�ðìèð�☎àíèÿ❀ ✆✝ð�è✝åëü✆✝☎� ôàáðèêè ✄� ✄ð�èç☎�ä✠
✆✝☎ó ÿèö❀ ðàçðàá�✝êà í�☎✁â ✝åâí�ë�åèäå✆êèâ ✄ðèåì�☎
✄ð�èç☎�ä✆✝☎à áð�éëåð�☎ ðàçí✁â ☎å✆�☎✁â êà✝åå�ðèé ✆

óäå✝�ì ✄�✝ðåáí�✆✝åé ð✁íêà❀ ✄�✆✝ð�åíèå ✆è✆✝åì
�✆☎å☛åíèÿ ☎ ✄✝èäíèêàâ íà áàçå ✆☎å✝�äè�äí�å� �✆☎å✠
✝è✝åëüí�å� �á�ðóä�☎àíèÿ❀ ðàçðàá�✝êà í�☎✁â ýê�ë�åè✠
äå✆êè áåç�✄à✆í✁â ✝åâí�ë�åèäå✆êèâ ✄ðèåì�☎ ☎✁ðà☛è✠
☎àíèÿ áð�éëåð�☎ ✆ ✄ðèìåíåíèåì ➪➚➘�☎ ✭✄ð�áè�✝è✠
ê�☎✂ ✄ðåáè�✝èê�☎✂ ôåðìåí✝�☎✂ ôè✝�✄ðå✄àðà✝�☎✂ ✄ðè✠
ð�äí✁â ýí✝åð�✆�ðáåí✝�☎ è äð✳✮❀ ðàç☎è✝èå ✆ó☛å✆✝☎óþ✠
☛èâ è ✆�çäàíèå í�☎✁â ðå✄ð�äóê✝�ð�☎ ✞✲å� ✄�ðÿäêà
äëÿ ✄�ëí�å� óä�☎ëå✝☎�ðåíèÿ ✄�✝ðåáí�✆✝è ☎ èíêóáà✠
öè�íí�ì ÿéöå çà ✆äå✝ ✆�á✆✝☎åíí�å� ✄ð�èç☎�äè✝åëÿ✂
ä✝� ✄�ç☎�ëè✝ ✆íèçè✝ü ýê�í�ìèäå✆êóþ è èì✄�ð✝�çà☎è✠
✆èì�✆✝ü �✝ðà✆ëè ✄✝èöå☎�ä✆✝☎à❀ ✆✝ð�å�å ✆�áëþäåíèå
í�ðìà✝è☎�☎ ☎�✆✄ð�èç☎�ä✆✝☎à ✄ëåìåíí�é ✄✝èö✁ è ðåà✠
ëèçàöèè åå ååíå✝èäå✆ê�å� ✄�✝åíöèàëà íà �✆í�☎å ê�ðì✠
ëåíèÿ ✆ ✄ðèìåíåíèåì ê�ì✄üþ✝åðí✁â ✄ð�åðàìì ✆�✠
✆✝à☎ëåíèÿ è �✄✝èìèçàöèè ðàöè�í�☎❀ ä�☎åäåíèå �á☞å✠
ì�☎ ✄åðåðàá�✝êè ìÿ✆à íå ìåíåå äåì ä� ✄✂✌ ✆ ✆�çäàíè✠
åì íà ✄✝èöåôàáðèêàâ è ✄åðåðàáà✝✁☎àþ☛èâ ✄ðåä✄ðèÿ✠
✝èÿâ ✆�☎ðåìåíí✁â óäà✆✝ê�☎ ✄� ✄ð�èç☎�ä✆✝☎ó ✄�ëó✠
ôàáðèêà✝�☎ è å�✝�☎✁â èçäåëèé èç ìÿ✆à ✄✝èö✁❀ ✄ð�èç✠

☎�ä✆✝☎� í�☎✁â ôóíêöè�íàëüí✁â ✄ð�äóê✝�☎ ✄è✝àíèÿ
ëåäåáí�✲✄ð�ôèëàê✝èäå✆ê�å� íà✄ðà☎ëåíèÿ ✭ÿèö è ìÿ✆à
✄✝èö✁✂ �á�åà☛åíí✁â ✆åëåí�ì✂ é�ä�ì✂ ☎è✝àìèí�ì ➴✂
êàð�✝èí�èäàìè✂ �ìååà ➊ ✟ æèðí✁ìè êè✆ë�✝àìè✂ ô�ëè✠
å☎�é êè✆ë�✝�é❀ �áå✆✄åäåíèå ýê�ë�åèäå✆ê�é áåç�✄à✆✠
í�✆✝è ☎ äà✆✝è ☎íåäðåíèÿ í�☎✁â ✝åâí�ë�åèäå✆êèâ ✄ð�✠
åê✝�☎ ✄� ✄åðåðàá�✝êå è ó✝èëèçàöèè �✝â�ä�☎ ✄✝èöå✠
☎�ä✆✝☎à✳

✃àæä�å ✄✝èöå☎�ääå✆ê�å ✄ðåä✄ðèÿ✝èå èìåå✝ ☎�ç✠
ì�æí�✆✝è äëÿ ðå✆óð✆�✆áåðåæåíèÿ íà �✆í�☎å ☎íåäðå✠
íèÿ ☎ ✄ð�èç☎�ä✆✝☎� íàóäí� �á�✆í�☎àíí✁â ✝åâí�ë�åèé✳
❒�æí� ó✆�☎åðøåí✆✝☎�☎à✝ü ✝åâí�ë�åèþ ✆�äåðæàíèÿ
èëè àäà✄✝èð�☎à✝ü åå ✄�ä ✆☎�è íóæä✁✂ ✄�ýê✆✄åðèìåí✠
✝èð�☎à✝ü ✆ ðåæèìàìè ê�ðìëåíèÿ è ✄�åíèÿ✂ ✆☎å✝�☎�é
✄ð�åðàìì�é✂ ✄�ìåíÿ✝ü �✆☎å✝è✝åëüí�å �á�ðóä�☎àíèå
èëè �á�åðå☎à✝åëè✂ ì�äåðíèçèð�☎à✝ü ☎åí✝èëÿöèþ✂ ó☎å✠
ëèäè✝ü èëè óìåíüøè✝ü ✄ë�✝í�✆✝ü ✄�✆àäêè ✄✝èö✁✳
Ý✝èìè �✝í�✆è✝åëüí� ✄ð�✆✝✁ìè✂ í� ☎àæí✁ìè ✝åâí�ë�✠
åèäå✆êèìè ✄ðèåìàìè ì�æí� ä�áè✝ü✆ÿ çíàäè✝åëüí�é
ýê�í�ìèè ðå✆óð✆�☎✳ ❮å�áâ�äèì� èìå✝ü ☎ ☎èäó✂ ä✝�
✄ðè ☎✁ðà☛è☎àíèè ✄✝èö✁ íóæí� íåóê�✆íè✝åëüí� ✆�✠
áëþäà✝ü í�ðìà✝è☎✁ åå ✆�äåðæàíèÿ ✭✄àðàìå✝ð✁ ìèê✠
ð�êëèìà✝à✂ í�ðì✁ ê�ðìëåíèÿ✂ óð�☎åíü ☎�çäóâ��áìå✠
íà✂ ✄ë�✝í�✆✝ü ✄�✆àäêè✂ ôð�í✝ ê�ðìëåíèÿ è ✄�åíèÿ è

äð✳✮✳ Ò�ëüê� ✄ðè ðàöè�íàëüí�ì è íàóäí� �á�✆í�☎àí✠
í�ì ✆�äå✝àíèè äàíí✁â ✝åâí�ë�åèäå✆êèâ ✄ðèåì�☎ è

í�ðìà✝è☎�☎ ☎�çì�æí� ✄�ëóäåíèå íå ✝�ëüê� çàäàíí�✠
å� �á☞åìà ✄ð�äóêöèè✂ í� è ✆íèæåíèå çà✝ðà✝✁ ìà✝åðè✠
àëüí✁â è ýíåðåå✝èäå✆êèâ ðå✆óð✆�☎✳ Ñë�æè☎øàÿ✆ÿ ✆è✠
✝óàöèÿ äèê✝óå✝ íå�áâ�äèì�✆✝ü ó✆ê�ðåíí�å� ðåøåíèÿ
☎�✄ð�✆�☎ èì✄�ð✝�çàìå☛åíèÿ è ä�✆✝èæåíèÿ ✄ð�ä�✠
☎�ëü✆✝☎åíí�é áåç�✄à✆í�✆✝è íà �✆í�☎å èíí�☎àöè�íí✁â
✝åâí�ë�åèé ✄ð�èç☎�ä✆✝☎à è ✄åðåðàá�✝êè ✄ð�äóêöèè
✄✝èöå☎�ä✆✝☎à✳



⑧✍➁➃➁✎✍➑ ✥ ✏✑➃✩✏✒➁✫ ✬➁✓➑✔✏✧✥✑ ✕✖✗✘ ✗✙✚✛✜

✢✣

❐✤ò✦★✯ò✰★✯

✴❁ ❂❃❄✰❅õ✯❅✤èî❆ Ð❇➬❈ ❉ÿñ�✁✂ êà✄✂ñòâà òóø✂ê êðóï✲

�✁û ìÿñ�✁û ö✁ïëÿò êðîññîâ ➠Ðîññ ➊ ✸✵✽➺ è

➠✃îáá☎✺✵✵➺❈ ➚ã✆✝✆í✞é ✟✠✡☛í☞✌ Ó✆✝✍✝✳ ✷✎✴✹❀
✹✿✷✏☎✷✼❁

✷❁ ❂✑ò✤✒î❆ ❂❇❂❇✱ Ô✤✓✤✑✤✑ ➶❇➮❇✱ ➴✔î★î❆ ➮❇❂❇ Ýô✲
ô✂êòèâ�îñòü ïðèì✂�✂�èÿ ïðîáèîòèêà ❖✕✖✗ ïðè

â✁ðà✘èâà�èè ö✁ïëÿò☎áðî✙ë✂ðîâ❈ ➬✚✚☛✠õí☞ÿ✳

✷✎✴✴❀ ✴✿ ✴✽☎✷✎❁
✸❁ ➪✯❅✯øî❆ ➶❇➶❇✱ ➪✰ÿ★î❆ ➶❇Ñ❈ Ð✂åèì✁ îñâ✂✘✂�èÿ è

ïîêàààò✂ëè ïðîäóêòèâ�îñòè ö✁ïëÿò☎áðî✙ë✂ðîâ
êðîññà ➠Ðîññ☎✸✵✽➺❈ ➶✠✡☛í☞✌ ❰✆✠✍ ➹➚Ó❁ ✷✎✴✸❀ ✴✿
✴✎✸☎✴✎✽❁

✹❁ ➪✤ò✯★ ❒❈ Ïîòî✄�àÿ ñèñò✂ìà â✁ðà✘èâà�èÿ
áðî✙ë✂ðîâ❈ ➷☞✟✚☛í✚✟✚�✡☛✟✚ Ð✚✡✡☞☞❁ ✷✎✎✼❀ ✴✴✿
✴✾❁

✏❁ ➪î❃û❅✦❆✯ ✁❇❂❇ ✂á✂ñï✂✄èì äîñòèå✂�è✂
�àì✂✄✂��✁û ö✂ë✂✙❈ ✄☛☞ö✝ ☞ ï☛☞ö✠ï✆✚�ó✌☛✞❁
✷✎✴✏❀ ✴✿ ✽☎✾❁

✻❁ ➪✰ÿ★î❆ ❇✳❈❈ ✂òêîðì áðî✙ë✂ðîâ✿ ðàà�✁✂ ñðîêè è ïà✲

ðàì✂òð✁❁✄☛☞ö✠✟✚�✡☛✟✚❁ ✷✎✎✹❀ ✴✴✿ ✷☎✹❁
✼❁ ➪✰ÿ★î❆ ❇✳❈✳ ✃àê â ð✂êîðä�✁✂ ñðîêè â✁ðàñòèòü ñóï✂ð✲

áðî✙ë✂ðà❁➷☞✟✚☛í✚✟✚�✡☛✟✚ Ð✚✡✡☞☞✳ ✷✎✎✏❀ ✏✿ ✴✾☎✷✎❁
✽❁ ➪✰ÿ★î❆ ➶❇Ñ❇✱ ✃✯✑✯ò✑✤èî❆ ➶❇➶❇✱ ➪✰ÿ★î❆✯ ➴❇❂❇

Ýôô✂êòèâ�îñòü è��îâàöèî��✁û ò✂û�îëîãè✙ â

ìÿñ�îì ïòèö✂âîäñòâ✂❈ ➬✚✚☛✠õí☞ÿ✳ ✷✎✎✼❀ ✹✿✷☎✏❁
✾❁ ➪✰ÿ★î❆ ➶❇Ñ❇✱ ✃★✯é✓ ➶❇➶❇✱ ➪✰ÿ★î❆ ❂❇➶❇✱ ❒✤★î✑î❆

➘❇Ñ❇✱ ➪✦❅✦✑✤õ✤✑ ➶❇❂❇ Ýôô✂êòèâ�îñòü ñîâð✂✲

ì✂��✁û ò✂û�îëîãè✙ ïðîèàâîäñòâà ìÿñà áðî✙ë✂✲

ðîâ è ïðàêòèêà èû â�✂äð✂�èÿ❈ ➶✠✡☛í☞✌ ❰✆✠✍
➹➚Ó❁ ✷✎✴✎❀ ✷✿ ✼☎✴✏❁

✴✎❁➪✰ÿ★î❆ ➶❇Ñ❇✱ ➪✯❅✯øî❆ ➶❇➶❇ Ýôô✂êòèâ�îñòü ïðî✲

ãðàìì îñâ✂✘✂�èÿ äëÿ ö✁ïëÿò☎áðî✙ë✂ðîâ ñ ðàà✲
ëè✄�î✙ ïðîäîëåèò✂ëü�îñòüü â✁ðà✘èâà�èÿ❈
➶✠✡☛í☞✌ ❰✆✠✍ ➹➚Ó❁ ✷✎✴✴❀ ✹✿✸✷☎✸✻❁

✴✴❁➪✰ÿ★î❆ ➶❇Ñ❇✱ ×✦★❆î✑î❆✯ ➮❇➶❇✱ ➪✯❅✯øî❆ ➶❇➶❇
Ïðèîðèò✂ò�✁✂ �àïðàâë✂�èÿ ðààâèòèÿ áðî✙ë✂ð✲

�îãî ïòèö✂âîäñòâà â ✂ðëîâñêî✙ îáëàñòè❈
➬✚✚☛✠õí☞ÿ✳ ✷✎✴✴❀ ✴✷✿✷✷☎✷✹❁

✴✷❁➪✰ÿ★î❆ ➶❇Ñ❇✱ ✃❅✦éì✦✑î❆ ➮❇Ñ❇✱ Ø✯❅✤ìî❆✯ ☎❇❂❇
✆îñòîÿ�è✂ è ï✂ðñï✂êòèâ✁ ðààâèòèÿ ìÿñ�îãî
ïòèö✂âîäñòâà❁ ➶✠✡☛í☞✌ ❰✆✠✍ ➹➚Ó❁ ✷✎✴✷❀ ✴✿ ✹✾☎
✻✴❁

✴✸❁➪✰ÿ★î❆ ➶❇Ñ❇✱ ×✦★❆î✑î❆✯ ➮❇➶❇ Ïðèì✂�✂�è✂ ïð✂✲

ïàðàòîâ ➠Ýêîôèëüòðóì➺ è ➠Ôèëüòðóì➺ â ïðî✲

ì✁øë✂��îì ïòèö✂âîäñòâ✂❈ ✄☛☞ö✝ ☞

ï☛☞ö✠ï✆✚�ó✌☛✞❁ ✷✎✴✷❀ ✴✿ ✸✴☎✸✹❁
✴✹❁➪✰ÿ★î❆ ➶❇Ñ❇✱ ×✦★❆î✑î❆✯ ➮❇➶❇✱ ➪✦❅è✤✑ ➪❇❐✳ ✝ëè✲

ÿ�è✂ ïð✂ïàðàòà Ýêîôèëüòðóì �à ã✂ìàòîëîãè✄✂✲
ñêè✂ ïîêàààò✂ëè è ïðîäóêòèâ�✁✂ êà✄✂ñòâà ö✁ï✲

ëÿò☎áðî✙ë✂ðîâ❈ ➶✠✡☛í☞✌ ❰✆✠✍ ➹➚Ó❁ ✷✎✴✷❀ ✻✿ ✹✼☎
✹✾❁

✴✏❁➪✰ÿ★î❆ ➶❇Ñ❇✱ Ñòî❅❅ÿ★ Ò❇❂❇✱ ➪✰ÿ★î❆ ❂❇➶❇ ❮àó✄✲
�✁✂ îñ�îâ✁ ð✂ñóðñîñá✂ð✂ãàü✘èû ò✂û�îëîãè✙
ïðîèàâîäñòâà ìÿñà áðî✙ë✂ðîâ✿ ìî�îãðàôèÿ❀ ïîä
îá✘❈ ð✂ä❈ ✝❈ ✆❈ ➪óÿðîâà❈ ✂ð➳ë✱ ✷✵✶✸❈☎✷✽✹ñ❈

✴✻❁➪✰ÿ★î❆ ➶❇Ñ❇✱ Ñ✯õ✑î ☎❇✞❇ ✃ ïîâ✁ø✂�èü â✁âîäè✲
ìîñòè ÿèö ñ✂ëüñêîûîàÿ✙ñòâ✂��î✙ ïòèö✁❈ ➶✠✡☛✲
í☞✌ ÐÓ✟✠❁ ✷✎✴✸❀ ✷✿✻✼☎✼✴❁

✴✼❁ ➪✰ÿ★î❆ ➶❇Ñ❇✱ ➪✯❅✯øî❆ ➶❇➶❇✱ ➪✰ÿ★î❆ ❂❇➶❇ ➪ðî✙✲
ë✂ð�î✂ ïòèö✂âîäñòâî✿ îò ò✂û�îëîãèè ê ýêî�î✲
ìèê✂❈ ➶✠✡☛í☞✌ ✡✝✆✝☛✚✟✡✌✚ã✚ ➹➚Ó ☞☛✳ ✠✳➮✳
➶✝✟☞✍✚✟✝❁ ✷✎✴✹❀ ✻✿ ✻☎✾❁

✴✽❁✁✯❅è✤✑ ➶❇ ✃ë✂òêè èëè �àïîëü�èê❄ ✆✄èòà✂ì ä✂�ü✲
ãè❹➷☞✟✚☛í✚✟✚�✡☛✟✚ Ð✚✡✡☞☞❁ ✷✎✎✻❀ ✴✎✿ ✼✎☎✼✷❁

✴✾❁✁✯❅☞✒✦★✑ ➮❇ ✃ë✂òî✄�àÿ ò✂û�îëîãèÿ ñîä✂ðåà�èÿ
ìÿñ�✁û êðîññîâ❈ ✄☛☞ö✠✟✚�✡☛✟✚✳ ✷✎✎✾❀ ✻✿ ✷✷☎✷✸❁
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➷✛✢✣✚☎✣✢✣✤✥✚✢✣ ✆✣✥✥✛✛✳ ✷✵✶✺å Ñïä✬â✗ïóñ�✿

✹✧✲✹★✳

✺✧✳✒ò✎✓✓ÿð Ò✑➚✑✱ Ô✖✫✖✍✖✍ ✏✑➮✑✱ ➪☛ÿð✎â ✏✑✒✑ Ïð✁✲

èçâ✁❂ñòâ✁ áð✁✆❃äð✁â ðàç✂✗õ âäñ✁â✗õ �àòäã✁✲

ðè✆✄ ✙✚✛ö✭ ✛ ✮✚✛ö✜✮✯✣✤✰✴✚✻✳ ✦✧✧✺❀ ❁✩ ✸✼✲✹✸✳

✺★✳✒ò✎✓✓ÿð Ò✑➚✑✱ ✃☞âò☞ð☞øâ✖✓✖ ➚✑Ø✑✱ ✒☞✓✌✌â☞

➮✑❂✑✱ ➪☛ÿð✎â ✏✑✒✑ ✄❃äò✁✘✂àÿ òäõ✂✁❃✁ãèÿ â✗✲

ðà☎èâà✂èÿ áð✁✆❃äð✁â✄ Ñ✰÷✭✥☎✜ ✮✚✭õ✐✢☎✛ö✚✢✣✝

✦✧✧❄❀ ❄✩ ★★✲★✹✳

✺✦✳ ✠äõ✂✁❃✁ãèÿ ïð✁èçâ✁❂ñòâà ìÿñà áð✁✆❃äð✁â✿ ❃äò✁❂✟
ðä�✄ ✴ Ï✁❂ ✁á☎ä✆ ðä❂à�✬èä✆ à�à❂äìè�à Ð➚ÑÕ❮

➶✄➮✄ Ôèñè✂è✂à è ❂✁�ò✁ðà
ñä❃üñ�✁õ✁çÿ✆ñòâä✂✂✗õ ✂àó� ✠✄➚✄ Ñò✁❃❃ÿðà ☎☎
➶❮➮✠➮Ï✄ ➊ Ñäðãèäâ Ï✁ñà❂✄ ✷✵✵✺å ✷✺✻ ñ✄

✺✸✳Ó�☞✫✎â ➘✑✒✑✱ ➪☛ÿð✎â✏✑✒✑✱ ßð✎â☞✍ ❮✑➮✳✱
×✌ðâ✎✍✎â☞ ➮✑✏✑✱ ✒✌✖✍ ❰✑➪✑ Ïð✁áè✁òè�è è

ïðäáè✁òè�è â ïð✁ì✗✝❃ä✂✂✁ì ñâè✂✁â✁❂ñòâä è

ïòè✬äâ✁❂ñòâä✿ ì✁✂✁ãðà✞èÿ✄ ➊ ✄ðä❃✿ ➮ç❂✲â✁
✄ðä❃ ➹➚✆✄ ✷✵✶✹å ✶✻✹ ñ✄

✺✹✳Ô✖✫✖✍✖✍ ✏✑✱ ✒☛ð☞é ❂✑✱ ❂☞✔☞èÿ✍ Ò✑ ➮✂✂✁âà✬è✁✂✲

✂àÿ ✂àó�à ✂óòðèãä✂✁ìè�à✄ ➷✛✢✣✚☎✣✢✣✤✥✚✢✣

✆✣✥✥✛✛✳ ✦✧✧❁❀ ★★✩ ✦★✲✦✹✳

✺✺✳Ô✖✫✖✍✖✍ ✏✑➮✑✱ ✒ò✎✓✓ÿð Ò✑➚✑✱ ➪☛ÿð✎â ✏✑✒✑ ➮✂✂✁✲

âà✬è✁✂✂✗ä ïð✁ä�ò✗ è òäõ✂✁❃ãèè â ìÿñ✂✁ì ïòè✲

✬äâ✁❂ñòâä✄ ➶✜✥✚☎✛✴ ❰✯✜ë ✝✞✟✳ ✦✧✧❄❀ ★✩ ❁ ➊ ★✸✳

✺❁✳Ô✖✫✖✍✖✍ ✏✑✱ ✃☞âò☞ð☞øâ✖✓✖ ➚✑ ❮àó�à è ïðà�òè�à

➊ çà �❃äò✁✘✂óþ òäõ✂✁❃✁ãèþ✄ ➷✛✢✣✚☎✣✢✣✤✥✚✢✣

✆✣✥✥✛✛✳ ✦✧✧✼❀ ★✩ ★❄✲★✽✳

✺❄✳Ô✖✫✖✍✖✍ ✏✑➮✑✱ ✃☞âò☞ð☞øâ✖✓✖ ➚✑Ø✑✱ ❮✎â✎ò✎ð✎â

➴✑❮✑✱ ✠✓☞å✖✍ ➘✑❒✑ ❐✁�à❃ü✂✁ä ñâäò✁❂è✁❂✂✁ä
✁ñâä☎ä✂èä ➊ ïóòü ï✁â✗✝ä✂èÿ ý✞✞ä�òèâ✂✁ñòè

ïòè✬äâ✁❂ñòâà✄ ✡✣✥✚✛æ✜☎✛ÿ ☎✭✰✴✛ ✛ ✚✜õ☎✛✴✛
✞✙☛✳ ✦✧★★❀ ❁✩ ❁★✲❁✸✳

✺✽✳Ô✖✫✖✍✖✍✱ ✏✑➮✑✱ ×✌ð✌✔☞✍✎â ✒✑✏✑ ❃èð✁â✁ä

æèâ✁ò✂✁â✁❂ñòâ✁ áó❂ó☎äã✁✿ ð✁❃ü✟ ïð✁á❃äì✗ è

ïóòè ðàçâèòèÿ✄ ✙✚✛ö✭ ✛ ✮✚✛ö✜✮✯✣✤✰✴✚✻✳ ✦✧★✦❀

✺✩ ★✦✲★✺✳

✺✼✳Ô✖✫✖✍✖✍ ✏✑➮✄ Ïòè✬äâ✁❂ñòâ✁ â Ð✁ññèè è ìèðä✿

ñ✁ñò✁ÿ✂èä è â✗ç✁â✗ áó❂ó☎äã✁✄ ➷èâ✁ò✂✁â✁❂ñòâ✁
Ð✁ññèè✄ ✷✵✶✸å ✻✿ ✷✲✹✳

❁✧✳Ô✖✫✖✍✖✍ ✏✑➮✑✱ ➴ã✎ð✎â ➮✑➚✑✱ ➪☛ÿð✎â ✏✑✒✑✱ ➪☛ÿ☞
ð✎â ➚✑✏✄ ➮✂✂✁âà✬è✁✂✂✁ ✲ òäõ✂✁❃✁ãè✘äñ�✁ä ðàç✲

âèòèä ïòè✬äâ✁❂ñòâà Ð✁ññèè✄ ➶✜✥✚☎✛✴ ❰✯✜ë ✝✞✟✳
✦✧★✹❀ ✺✩ ★✹★✲★✺✧✳

❁★✳Ô✖✫✖✍✖✍ ✏✑ ➶✗ñ✁�è✆ ï✁òä✂✬èà❃ ð✁ññè✆ñ�✁ã✁

ïòè✬äâ✁❂ñòâà✄ ➷✛✢✣✚☎✣✢✣✤✥✚✢✣ ✆✣✥✥✛✛✳ ✦✧★✺❀

Ôäâðà❃ü✿ ✷✲✺✳
❁✦✳×☞ð✪✌â ➚✑ Ðàç❂ä❃ü✂✁ä â✗ðà☎èâà✂èä áð✁✆❃äð✁â✄

✙✚✛ö✜✢✣✤✥✚✢✣✳ ✦✧★★❀ ✦✩ ✺✼✲❁✧✳

❁✸✳Ø☞ð✌éê✎ ❮✑➚✑✱ ➪☞è✪✓✌â☞ ➚✑❒✑ ➶❃èÿ✂èä ðàç❃è✘✲
✂✗õ ñâäò✁â✗õ ðäæèì✁â ✂à ïð✁❂ó�òèâ✂✗ä ï✁�à✲

çàòä❃è â✗ðà☎èâà✂èÿ áð✁✆❃äð✁â �ð✁ññà ❈❖✌✌✲
✺✧✧✳ ➶✜✥✚☎✛✴ ☎✭ö✛✣☎✭ëü☎✣✍ ✭✴✭✤✜ì✛✛ ☎✭✰✴

➪✜ë✣✯✰✥✥✛✛✳ ✦✧✧❄❀ ★✩✽★✲✽✺✳
❁✹✳Ø☞ð✌éê✎ ❮✑➚✑ ✒✖✍�✌ð✎â☞ ➚✑❒✱ ✠☛ê✎â Ô✑➘✑ ✠ä✲

✘ä✂èä ✁áìä✂✂✗õ ïð✁✬äññ✁â ó ✬✗ï❃ÿò✲áð✁✆❃äð✁â
â çàâèñèì✁ñòè ✁ò ïðäð✗âèñò✁ã✁ ✁ñâä☎ä✂èÿ✄
✟÷✜☎✻✜ ç✭✮✛✥✴✛ ➶✛✚✜ò✥✴✣✍ ✎✣✥✰✤✭✯✥✚✢✜☎☎✣✍
✭✴✭✤✜ì✛✛ ✢✜✚✜✯✛☎✭✯☎✣✍ ì✜✤✛ö✛☎✻✳ ✷✵✵✽å ✠✄ ✹✹✄
➶✗ï✄ ✷✄ ✏✄ ✶✿ ✶✸✺✲★✸✽✳

❁✺✳Ø☛ã☞✍✎â ✏✑❒✑ ➶✗ðà☎èâà✂èä áð✁✆❃äð✁â ïðè ï✁✲

✂èæä✂✂✁✆ ✁ñâä☎ä✂✂✁ñòè ñ èñï✁❃üç✁âà✂èäì ý�✁✲

❃✁ãè✘äñ�è áäç✁ïàñ✂✗õ ❂✁áàâ✁�✄ ✑✣✣✚✜õ☎✛ÿ✳
✦✧✧✸❀ ★✧✩ ✦✺✲✦❁✳



⑧✒➁➃➁✓✒➑ ✥ ✔✕➃✩✔✪➁✫ ✬➁✭➑✮✔✖✥✕ ✗✘✷✙ ✷✚✛✜✢

✺✣

✻✻✤✦★✯àí✰â ➶✵❒✵ Ðå✶óð✶ñ✶✹åðå✼✾þ✿✾ÿ è ýêñëñ✼è÷å✲
✶êè ✹åáñï✾✶í✾ÿ òååíñëñ✼èÿ â ïðñìû�ëåííñì
ïòèöåâñä✶òâå✁ ➚âòñðå✂✁ äè✶✁ ä✄ð✾ ✶✁✄å✁ í✾óê✁ ➊
❒✁✱ ✷✵✵✹✁ ➊ ✸✺ ✶✁

✻✼✤❇♦❣♦s❛✈❧☎❡✈✐✆✝❇♦s❦♦✈✐✆ ❙✞✟ ❘❛❦♦♥❥❛✆ ❙✞✟ ❉♦s❦♦✈✐✆
❱✞ ❛♥✠ P❡✡r♦✈✐✆ ▼✞❉✞ ☛☞✌✍✎✏☞ ☞✏✑☞✍✒✓ ✔②✔t✏♠✔✿ ✑
☞✏✕✍✏✇ ✌❢ ♠✑✖✌☞ ❢✏tt✏✒✍✒✓ ☞✏✔✉✎t✔ ✑✒❞ ♠✏✑t q✉✑✎✍t②
t☞✑✍t✔✤ ❲✗✘✙✚➆✛ ✜✗✢✙✣✘✤ ✥❝✦✧★❝✧ ❏✗✢✘★✩✙✪ ✫✬✶✫❀
✻✽✭✫✮✿ ✫✶✼✄ ✫✫✽✤
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✏❞✤✾ ➍✌✉✒t ➍✌☞☞✍✔✾ ➎➎➎✾ ❨✑tt ❻✉❜✎✤ ➏✌✤ ✶❖①✼✤

✼①✤❑r✐s✡❡♥s❡♥ ❍✞❍✞✟ Pr❡s✆♦✡✡ ➐✞❇✞✟ ▲❛✠❡➌✐❣ ✴✞✟ P❡rr☎
●✞✟ ✴♦✯♥s❡♥ P✞➑✞✟ ✳❛✡✯❡s ❈✞▼✤ ➒✍✓❤t q✉✑✎✍t②
❯☞✏❢✏☞✏✒✻✏✔ ✌❢ ❜☞✌✍✎✏☞ ✻❤✍✻❁✏✒✔◆ ➓❋➁❊➁➔→ ➣❃❄❅❊❋■
➔↔➁❿❾↔❿◆ ✫✬✬✫❀ ❵ ✭①✮✿✶✶✶✄✶✶✫✤

✼✻✤▲❡ ❇♦◗✆✯❡r ●✞ ↕☞✏✒✻❤ ❯☞✌❞✉✻✏☞ ✇✍✒✔ ✇✍t❤ ❤✏✑✕✍✏☞
❜✍☞❞✔ ✤ ❻✌✉✎t☞② ➎✒t✏☞✒✑t✍✌✒✑✎✤ ✫✬✬❖❀ ❵✽✤ ✭✫✮✿ ✫✫✄✫❴✤

✼✼✤▼♦r❛❡s ❉✞➙✞✟ ▲❛r❛ ▲✞✴✞❈✞✟ ❇❛✐❛♦ ➐✞❈✞✟ ❈❛♥✆❛✠♦
❙✞❱✞✟ ●♦♥❼❛❧❡❼ ▼✞▲✞✟ ❪✓✉✍✎✑☞ ➏✤❪✤➒✤✾ ❪✤➍✤➛✤
➒✑✒✑ ❪✤➍✤➛✤ ③❢❢✏✻t ✌❢ ✎✍✓❤t✍✒✓ ❯☞✌✓☞✑♠✔ ✌✒
❯✏☞❢✌☞♠✑✒✻✏✾ ✻✑☞✻✑✔✔ ②✍✏✎❞✾ ✑✒❞ ✍♠♠✉✒✌✎✌✓✍✻✑✎
☞✏✔❯✌✒✔✏ ✌❢ ❜☞✌✍✎✏☞ ✻❤✍✻❁✏✒✔✤ ➜❋➝❄➁➞❃ ➟❋➀➔➁❅❿➁❋❃ ➠❿
➡❿➠➁↔➁❾➀ ➞❿❊❿❋➁❾➀❋➁➀ ❿ ➢❃❃❊❿↔❾➁➀◆ ✫✬✬✽❀ ✻✬ ✭✶✮✿
✫✬✶✄✫✬✽✤

✼✽✤➐◗♥❡s ❑✞ ➈♠✑✎✎✏☞ ❞✌✏✔ ✒✌t ♠✏✑✒ ✔✑❢✏☞✤ ➤❿➀❊ ➥
❂❃❄❅❊❋■✤ ✫✬✶✶❀ ①✼✭✶✮✿ ✽✤

✼❖✤➦❧❛♥r❡➌❛❥◗ ❍✞❆✞✟ P◗rs➌❡❧❧ ✴✞▲✞✟ ❈♦❧❧✐❡r ❙✞❉✞✟
❇r❛♥✡♦♥ ❙✞▲✞ ③❢❢✏✻t ✌❢ ✕✑☞②✍✒✓ ✎✍✓❤t ✍✒t✏✒✔✍t② ✌✒
❜✎✌✌❞ ❯❤②✔✍✌✎✌✓✍✻✑✎ ☞✏✑✻t✍✌✒✔ ✌❢ ❜☞✌✍✎✏☞ ✻❤✍✻❁✏✒✔
✓☞✌✇✒ t✌ ❤✏✑✕② ✇✏✍✓❤t✔✤ ❽❾❊❿❋❾➀❊➁❃❾➀❅ ➧❃❄❋❾➀❅ ❃➨
❂❃❄❅❊❋■ ➩↔➁❿❾↔❿◆ ✫✬✶✫❀ ✶✶✭✫✮✿✽✶✄✽✼✤

✽✬✤P❛r✈✐♥ ❘✞✾ ▼◗s✯✡❛➫ ▼✞▼✞❍✞✟ ❑✐➉ ▼✞✴✞ ❛♥✠ ❈✯♦✐
❍✞❈✞ ➒✍✓❤t ✏♠✍tt✍✒✓ ❞✍✌❞✏ ✭➒③➭✮ ✑✔ ✑ ✔✌✉☞✻✏ ✌❢
♠✌✒✌✻❤☞✌♠✑t✍✻ ✎✍✓❤t✿ ✑ ✒✌✕✏✎ ✎✍✓❤t✍✒✓ ✑❯❯☞✌✑✻❤ ❢✌☞
➯➲➲➳➵➯➸➺ ➻➵➼ ➲➽➻➸ ➾➳➻➪➯➸➺ ➶➹ ➘➶➳➪➸➷➺✁ ➬➶➷➪➼➮➱
❻✌✉✎t☞② ➈✻✍✏✒✻✏ ✃✌✉☞✒✑✎❀ ✫✬✶❵❀ ✼✬ ✭❴✮✿ ①❵❴✄ ①①①✤

✽✶✤P❛r✈✐♥ ❘✞✾ ▼◗s✯✡❛➫ ▼✞▼✞❍✞✟ ❑✐➉ ▼✞✴✞ ❛♥✠ ❈✯♦✐
❍✞❈✞ ➒✍✓❤t ✏♠✍tt✍✒✓ ❞✍✌❞✏ ✭➒③➭✮ ✑✔ ✑ ✔✌✉☞✻✏ ✌❢
♠✌✒✌✻❤☞✌♠✑t✍✻ ✎✍✓❤t✿ ✑ ✒✌✕✏✎ ✎✍✓❤t✍✒✓ ✑❯❯☞✌✑✻❤ ❢✌☞
❜✏❤✑✕✍✌☞✾ ❯❤②✔✍✌✎✌✓② ✑✒❞ ✇✏✎❢✑☞✏ ✌❢ ❯✌✉✎t☞②✤
➬➶➷➪➼➮➱ ❐➶➳➪➸➷➺ ❮❰➯➽➵❰➽ Ï➶➳➷➵➻➪Ð ✷✵Ñ✹Ð Ò✵ Ó✸ÔÕ
①①✼✄ ①✻✫✤

✽✫✤P❡✡❡❦ ▼✞ ❈✐Ö✐❦ ❘✞✟ ×✐❧✠✐❼ ❍✞✟ ❙♦♥❛✡ ➑✞❆✞✟ ●❡❼❡♥
❙✞❙✞✟ ➦r➉❛♥ ❆✞ ❚❤✏ ✍✒❢✎✉✏✒✻✏ ✌❢ ❞✍❢❢✏☞✏✒t ✎✍✓❤t✍✒✓
❯☞✌✓☞✑♠✔✾ ✔t✌✻❁✍✒✓ ❞✏✒✔✍t✍✏✔ ✑✒❞ ✎✍tt✏☞ ✑♠✌✉✒t✔ ✌✒
t❤✏ ✇✏✎❢✑☞✏ ✑✒❞ ❯☞✌❞✉✻t✍✕✍t② t☞✑✍t✔ ✌❢ ✑ ✻✌♠♠✏☞✻✍✑✎
❜☞✌✍✎✏☞ ✎✍✒✏✤ ➜■➠➁❾ Ø❿❊❿❋➁❾➀❋➁Ù➀ ➁❋ Ú❃❃❊❿↔→❾➁Û➀ Ü
Ý➁❿❊❄➞❃➔ ➞❿❊❿❋➁❾➀❋➁Ù❃➔ ➀Û➀➠➁➡➁➀◆ Þ ß➀❄❾➀➔◆ ✫✬✶✬❀
①✶✭✼❴✮✿ ❴✻✄❵❴✤

✽❴✤➙r☎s✟ à✞✟ ❆❧Ö❡r✡ ✳✞ ➒✌✇ ♠✑✒✑✓✏♠✏✒t ✏❢❢✏✻t✔ ❜☞✏✑✔t
❜✎✍✔t✏☞✔✤ ã❄❋Û❿■ æ❃❋❅➠✤ ✶❖✻❴❀ ✶✫✿ ❴✽✤

✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄✄
çñ✶òóïèë✾ â ðåä✾êöèþÕ Ñ✹✁✵✺✁✷✵Ñ✺ ✼✁

éîðñó ôçñ õñðëñâ✶êèø ✼ñ✶óä✾ð✶òâåííûø ✾✼ð✾ðíûø óíèâåð✶èòåòù✱ ✼✁ ñðåë✱ Ðñ✶✶èÿ
❩☞✏✎ ➈t✑t✏ ❪✓☞✍✻✉✎t✉☞✑✎ ❫✒✍✕✏☞✔✍t②✾ ❩☞✏✎ ➏✍t②✾ ❳✉✔✔✍✑✾ ú✼ ✭❵✽✻✫✮ ✼✻✄❵✽✄✽✬✾ ✏✄♠✑✍✎✿ ✌✍②✑✻✻✻ü♠✑✍✎✤☞✉



þÿ➁➃➁�ÿ➑ ✥ ✁✂➃✩✁✪➁✫ ✬➁✭➑✮✁✧✥✂ ✄☎✷✱ ✷⑧✆✝✞

✺✾

Ó✟✃ ✠✼✡✳✻✼✽
☛ ☞❰ÏÐ❰Ñ✌ Ô➚✍❰Ò➮Ï➮Ð❰☞➚✎➮ß ❐➮ÑÒ➴Ð➮➱

✏◗✑❡st✒♦♥ ♦❢ ▲✒st❡r✒✐ ♠♦♥♦❝②t♦❣❡♥❡s✓

➴✔ ✎✔ ☛✕â✖ëåâ✖✗ êà✘äèäà✙ áèî✚îãè÷✛✜êèõ ✘àóê
❊✢ ◆✢ ❑✣✈❛❧✤✈❛✦ ❈★✯❞✰❞★✲✴ ✵✶ ❇✰✵✸✵✹✰✿★✸ ❙✿✰✴✯✿✴❀
➘✔ ➚✔ ☞✖ñ❁ëüåâ✗ äîê✙îð áèî✚îãè÷✛✜êèõ ✘àóê
❉✢ ❆✢ ❱❛❂❃❧❃✤✈✦ ❄✵✿✲✵❅ ✵✶ ❇✰✵✸✵✹✰✿★✸ ❙✿✰✴✯✿✴❀

❋➹●❍Ó ➶■❍ ➠Ó✚❏ÿ✘îâ✜êàÿ ➹➹Õ➚ èì✳ ■✳➚✳ ➹✙î✚ûïè✘à➺✗ Ó✚❏ÿ✘îâ✜ê✗ Ðî✜✜èÿ
✹✸✷✵✶✼✗ ã✳ Ó✚❏ÿ✘îâ✜ê✗ áó✚❏âàð ❮îâû� ➶✛✘✛å✗ ✶✗ ✴✲♠★✰✸✿ ✴✸❡✵✈❅♣✵✿❝✲★t❅✉

➶ ✘àó÷✘î� ✜✙à✙❏✛ ðà✜✜ìà✙ðèâà✁✙✜ÿ âîïðî✜û ýïè✂
ä✛ìèî✚îãè÷✛✜êî� ðàáî✙û ïî ä✛✙✛êåèè è èä✛✘✙èôèêà✂
åèè áàê✙✛ðè� âèäà ▲✒st❡r✒✐ ♠♦♥♦❝②t♦❣❡♥❡s✳ Ýê✜ï✛ðè✂
ì✛✘✙à✚❏✘û✛ äà✘✘û✛ ðÿäà àâ✙îðîâ ïîä✙â✛ðæäà✁✙ âîç✂
ìîæ✘î✜✙❏ è✜ïî✚❏çîâà✘èÿ ✜ï✛åèôè÷✛✜êèõ áàê✙✛✂
ðèîôàãîâ êàê ✜ð✛ä✜✙â ìî✘è✙îðè✘ãà ✚è✜✙✛ðèîç✘î�
è✘ô✛êåèè

☛ëþ÷åâ✄å ñë✕â✖☎ ä✛✙✛êåèÿ✗ èä✛✘✙èôèêàåèÿ✗ ▲✒st❡r✒✐
♠♦♥♦❝②t♦❣❡♥❡s✱ ïèù✛âî✛ ✜ûð❏✛✗ ïèù✛âû✛ ïðîäóê✙û✳

■✯ ★ ❀✿✰✴✯✲✰✶✰✿ ★❅✲✰✿✸✴ ❞✰❀✿✉❀❀✴❀ ✲❝✴ ✴♣✰❞✴♠✰✵✸✵✹✰✿★✸
✇✵❅❡ ✵✯ ✲❝✴ ❞✴✲✴✿✲✰✵✯ ★✯❞ ✰❞✴✯✲✰✶✰✿★✲✰✵✯ ✵✶ ▲✒st❡r✒✐ ♠♦♥✆
♦❝②t♦❣❡♥❡s ❜★✿✲✴❅✰★t ❚❝✴ ✴✝♣✴❅✰♠✴✯✲★✸ ❞★✲★ ✵✶ ❀✵♠✴ ★✉✲
✲❝✵❅❀ ★✶✶✰❅♠ ✲❝✴ ♣✵❀❀✰❜✰✸✰✲② ✵✶ ✉❀✰✯✹ ❀♣✴✿✰✶✰✿ ❜★✿✲✴❅✰✵✲
♣❝★✹✴❀ ★❀ ★ ♠✴★✯❀ ✵✶ ♠✵✯✰✲✵❅✰✯✹ ✰✯✶✴✿✲✰✵✯ ✵✶ ✸✰❀✲✴❅✰✵❀✰❀t

❑✤✞ ✟✣r✠❂✡ ❞✴✲✴✿✲✰✵✯✦ ✰❞✴✯✲✰✶✰✿★✲✰✵✯✦ ▲✒st❡r✒✐ ♠♦♥♦❝②t♦✆
❣❡♥❡s✦ ✶✵✵❞ ❅★✇ ♠★✲✴❅✰★✸❀ ★✯❞ ✶✵✵❞ ♣❅✵❞✉✿✲❀t

❐è✜✙✛ðèîç ➊ è✘ô✛êåèî✘✘î✛ çàáî✚✛âà✘è✛ ÷✛✚îâ✛êà
è æèâî✙✘ûõ✗ âûçûâà✛ìî✛ ïà✙îã✛✘✘ûìè ïð✛ä✜✙àâè✙✛✂
✚ÿìè ðîäà ▲✒st❡r✒✐✗ õàðàê✙✛ðèçó✛✙✜ÿ ì✘îæ✛✜✙âîì è✜✂
✙î÷✘èêîâ è ð✛ç✛ðâóàðîâ è✘ô✛êåèè✗ ðàç✘îîáðàçè✛ì
ïó✙✛� è ôàê✙îðîâ ï✛ð✛äà÷è âîçáóäè✙✛✚ÿ✳ ❮àèáî✚❏ø✛✛
ç✘à÷✛✘è✛ â ðà✜ïðî✜✙ðà✘✛✘èè ✚è✜✙✛ðèîçà èãðà✛✙ ✜ïî✂
✜îá✘î✜✙❏ âîçáóäè✙✛✚ÿ ä✚è✙✛✚❏✘î ✜îõðà✘ÿ✙❏✜ÿ â ðàç✂
✚è÷✘ûõ ïèù✛âûõ ïðîäóê✙àõ✗ â ✙îì ÷è✜✚✛ óïàêîâà✘✂
✘ûõ â áàð❏✛ð✘û✛ ï✚✛✘êè✗ îãðà✘è÷èâà✁ùè✛ äî✜✙óï
êè✜✚îðîäà✳ ➮✜✙î÷✘èêîì è✘ô✛êåèè ÿâ✚ÿ✁✙✜ÿ æèâî✙✂
✘û✛ ➊ áî✚❏✘û✛ è á✛✜✜èìï✙îì✘û✛ ✘î✜è✙✛✚è✗ êî✙îðû✛
âûä✛✚ÿ✁✙ âîçáóäè✙✛✚ÿ âî â✘✛ø✘✁✁ ✜ð✛äó ❬✶✗ ✷❪✳
✟✚ÿ îá✚✛ã÷✛✘èÿ ýïèä✛ìèî✚îãè÷✛✜êî� ðàáî✙û ïî

îá✘àðóæ✛✘è✁ è ✜✚✛æ✛✘è✁ çà ✚è✜✙✛ðèîç✘ûìè è✘ô✛ê✂
åèÿìè ✘✛îáõîäèìî ç✘à✙❏ ìàðê✛ðû ø✙àììîâ ▲✒st❡r✒✐t
❍ä✘î� èç âîçìîæ✘î✜✙✛� ÿâ✚ÿ✛✙✜ÿ ôàãî✙èïèðîâà✘è✛
☛☞✦ ✌✦ ✍✎t

❆t ❆✉❞✉❅✰✴❅ è ✜îàâ✙îðû ❬✹❪ îïè✜à✚è ✜è✜✙✛ìó ä✚ÿ
ôàãî✙èïèðîâà✘èÿ ø✙àììîâ ▲✳♠♦♥♦❝②t♦❣❡♥❡s ✜ è✜✂
ïî✚❏çîâà✘è✛ì ✶✠ ôàãîâ✗ âûä✛✚✛✘✘ûõ èç ✚èçîã✛✘✘ûõ
ø✙àììîâ✳ ➹ ïîìîù❏✁ ✙àêîãî ✘àáîðà ôàãîâ ✷✸✽ èç
✸✠✵ ø✙àììîâ ✭✻✽ ✪✏ ìîæ✘î áû✚î ê✚à✜✜èôèåèðîâà✙❏
✘à ✷✷ ✙èïà✳ ➶ ✙î æ✛ âð✛ìÿ î✘è îïóá✚èêîâà✚è êîäîâó✁
✜è✜✙✛ìó ä✚ÿ îå✛✘êè ð✛çó✚❏✙à✙îâ ôàãî✙èïèðîâà✘èÿ✳
Ý✙î✙ ➠îê✙à✚❏✘û� êîä➺ ✘✛ ✙î✚❏êî ðàåèî✘à✚❏✘û�✗ ✘î è
ïî✚✛ç✘û� ì✛✙îä✗ îá✚✛ã÷à✁ùè� ✜ðàâ✘✛✘è✛ èçó÷à✛ìûõ
ø✙àììîâ ✜ ïîìîù❏✁ êîìï❏✁✙✛ðà✳

Ò✛ æ✛ àâ✙îðû ❬✠❪ è✜✜✚✛äîâà✚è ✽✷✸ ø✙àììà
▲✒st❡r✒✐✱ ïî✚ó÷✛✘✘û✛ âî ❋ðà✘åèè✗ ✜ ïîìîù❏✁ ✷✵ ôà✂
ãîâ✳ ➹ìîã✚è ïðîâ✛✜✙è ✙èïèðîâà✘è✛ ✻✹✠ èç â✜✛õ
ø✙àììîâ ✭✼✽✗✹ ✪✏✳ ✶✸✶ ø✙àìì ïðè✘àä✚✛æà✚ ê ✜✛ðî✂
✙èïó ✶✴✷✗ ✹✡✡ ê ✜✛ðî✙èïó ✹✗ ✠ ê ✜✛ðî✙èïó ✠ è ✶✵ ê äðó✂
ãèì ✜✛ðî✙èïàì✳ Óäà✚î✜❏ ôàãî✙èïèðîâà✙❏ ✠✼✗✼✪
ø✙àììîâ ✜✛ðî✙èïà ✶✴✷✗ ✽✽ ✪ ø✙àììîâ ✜✛ðî✙èïà ✹✗ â✜✛
ø✙àììû ✜✛ðî✙èïà ✠ è ì✛✘✛✛ ïî✚îâè✘û äðóãèõ ✜✛ðî✂
✙èïîâ ✭✶✵ èç ✷✹ ø✙àììîâ✏✳

✟✚ÿ îå✛✘êè ïðèãîä✘î✜✙è ý✙îãî ì✛✙îäà ❇t ❘★✸✵✈✰✿❝
❬✸❪ è✜✜✚✛äîâà✚ ✚è✙è÷✛✜êó✁ ìîä✛✚❏ ✷✹✼ ø✙àììîâ ▲✒s✆
t❡r✒✐✱ âûä✛✚✛✘✘ûõ èç ðàç✘ûõ è✜✙î÷✘èêîâ ➊ ✚✁ä✛�✗
æèâî✙✘ûõ✗ âîäû ➊ â ➶✛✘ãðèè✳ ●û✚î ✙èïèðîâà✘î
✸✡✗✻✪ â✜✛õ ø✙àììîâ✳ Òàêî� ð✛çó✚❏✙à✙ ✘✛✜êî✚❏êî ✘è✂
çîê✗ ïîý✙îìó ä✚ÿ è✜ïî✚❏çîâà✘èÿ ý✙îãî ì✛✙îäà ✙ð✛áó✂
✛✙✜ÿ áî✚❏ø✛ ôàãîâ✳ ➶ ïî✜✚✛äó✁ùèõ è✜✜✚✛äîâà✘èÿõ
è✜ïî✚❏çîâà✚è✜❏ ✷✼ ôàãîâ ▲✒st❡r✒✐ è îïð✛ä✛✚è✚è ✸✹
✚è✙è÷✛✜êè✛ ìîä✛✚è✳
●û✚î ✙èïèðîâà✘î ✸✻ ✭✹✵✗✡✪✏ èç ✽✽ ø✙àììîâ ▲✒s✆

t❡r✒✐ ✜✛ðî✙èïà ✶✴✷ à✗ à î✜✙à✚❏✘û✛ ïð✛ä✜✙àâ✚ÿ✚è ✶✹
✙èïîâ ôàãîâ✳ ✼✼✗✼✪ èç ✶✽ ø✙àììîâ áû✚è î✙✘✛✜✛✘û ê
✜✛ðî✙èïó ✹✳ ❍✘è ïðè✘àä✚✛æà✚è ê ✶✵ ✙èïàì ôàãîâ✳ ✸
ø✙àììà ▲✳♠♦♥♦❝②t♦❣❡♥❡s ✜✛ðî✙èïà ✠ ìîæ✘î áû✚î
ðàçä✛✚è✙❏ ✘à ✷ ✙èïà ôàãîâ✗ ✷ èç ✘èõ ✜ îä✘î� è ✙î� æ✛
✚è✙è÷✛✜êî� ìîä✛✚❏✁ áû✚è âûä✛✚✛✘û â ➶✛✘ãðèè✗ ✙ð✛✂
✙è� ✜ äðóãèì ✙èïîì ôàãà âûä✛✚✛✘ â ●î✚ãàðèè✳ ✸✻
ø✙àììîâ ïðè✘àä✚✛æà✚è ê ✜✛ðî✙èïó ✻à è ✻â✳

❐è✙è÷✛✜êó✁ ìîä✛✚❏ ìîæ✘î áû✚î îïð✛ä✛✚è✙❏ ó ✷✵
ø✙àììîâ✗ ✶✻ ø✙àììîâ î✜✙à✚è✜❏ ✘✛✙èïèðó✛ìûìè✳ ✷✵
ø✙àììîâ ìîæ✘î áû✚î ðà✜ïð✛ä✛✚è✙❏ ✘à ✶✵ ✙èïîâ ôà✂
ãîâ✳ ✃ðîì✛ ✙îãî✗ áû✚è è✜✜✚✛äîâà✘û ✛ù✛ ✶✽ äðóãèõ
ø✙àììîâ ▲✒st❡r✒✐✳ ❮✛ áû✚î îïð✛ä✛✚✛✘î ê êàêèì ✜✛ðî✂
✙èïàì✗ ✜✛ðîâàðàì î✘è ïðè✘àä✚✛æà✚è✳ ❒îæ✘î áû✚î
îïð✛ä✛✚è✙❏ ✚è✙è÷✛✜êó✁ ìîä✛✚❏ ✼✲ìè èç â✜✛õ ø✙àì✂
ìîâ✳

Ð✛çó✚❏✙à✙û ✜âèä✛✙✛✚❏✜✙âó✁✙ î ✙îì✗ ÷✙î ì✛æäó à✘✂
✙èã✛✘✘î� ✜✙ðóê✙óðî� è ôàãîâûì ✙èïîì äà✘✘îãî
ø✙àììà ▲✒st❡r✒✐ ✜óù✛✜✙âó✛✙ ✜ï✛åèôè÷✛✜êàÿ ✜âÿç❏✳
✃îãäà äà✘✘û✛ ✙èïèðîâà✘èÿ ôàãîâ â✛✘ã✛ð✜êèõ

ø✙àììîâ ▲✒st❡r✒✐ ✜ðàâ✘èâà✁✙ ✜ ✙àêîâûìè ôðà✘åóç✂
✜êèõ ø✙àììîâ✗ îêàçûâà✛✙✜ÿ✗ ÷✙î ✜îî✙✘îø✛✘è✛ ✙èïè✂
ðó✛ìûõ è ✘✛✙èïèðó✛ìûõ ø✙àììîâ ðàç✚è÷✘î â äâóõ
✜✙ðà✘àõ ✭✙àá✚✳ ✶✏✳



⑧✑➁➃➁✒✑➑ ✥ ✓✔➃✩✓✕➁✫ ✬➁✖➑✮✓✧✥✔ ✗✘✙✚ ✙✛✜✢✣

✻✤

✦à★✯èöà ✰ ✺ ❈îîòíî✼✽íè✽ òè✾èðó✽❀❁õ è í✽òè✾èðó✽❀❁õ
✼òà❀❀î❂ ✯èñò✽ðèé ❂ ❃❂óõ ñòðàíàõ ❄❇❉

Ñ✽ðîòè✾ Ñòðàíà
✦è✾èðó✽❀❁✽ ✼òà❀❀❁

❊êî❋●●èö❍❏
❑✽òè✾èðó✽❀❁✽
✼òà❀❀❁

➶ñ✽ãî

▲▼◆
➶✽íãðèÿ ✸✻ ✭▲✵✱✹✵✯✮ ✺◆ ✽✽
Ôðàíöèÿ ▲✸▲ ✭▲✵✱✺✼✯✯✮ ✾✻ ◆✸✼

✹
➶✽íãðèÿ ▲✹ ✭▲✵✱✼✼✯✮ ✹ ▲✽
Ôðàíöèÿ ✹✾✾ ✭▲✵✱✽✽✯✯✮ ✻✽ ✺✻✼

✺
➶✽íãðèÿ ◆ ✲ ◆
Ôðàíöèÿ ✺ ✲ ✺

➘ðóãè✽
➶✽íãðèÿ ◆✼ ✭▲✵✱✹✼✮ ✸✵ ✺✼
Ôðàíöèÿ ▲✵ ✭▲✵✱✹▲✮ ▲✹ ◆✹

� ✁ ðààíèöà àíà✂èò✽✯üíà✄ �� ✁ ðààíèöà í✽àíà✂èò✽✯üíà☎ ❳✷❂✼✱▲✽✻ ♣❁✵✱✵▲

Ýòè ð✽àó✯üòàò❁ ✾îà❂î✯ÿþò ❃î✾óñòèòü✄ ✂òî ❀✽å❃ó
✼òà❀❀à❀è ▲✐st✆✝✐❛ ❀îãóò ñóù✽ñò❂î❂àòü í✽★î✯ü✼è✽
ðàà✯è✂èÿ ❂ ðààí❁õ ñòðàíàõ✄ ✂✽❀ó ❀îåíî ✾ðè✾èñàòü
✾àòî✯îãè✂✽ñêè✽ è ❋✾è❃✽❀èî✯îãè✂✽ñêè✽ ðàà✯è✂èÿ❍
❙✳ ❖✞✟✠✡ ❄☛❉ òîå✽ èñ✾î✯üàî❂à✯ ñèñò✽❀ó òè✾èðî❂àíèÿ
●àãî❂ è î★íàðóåè✯✄ ✂òî ❋✾è❃✽❀èî✯îãè✂✽ñêàÿ ñèòóà☞
öèÿ è ✯èòè✂✽ñêàÿ ❀î❃✽✯ü ✼òà❀❀î❂ ▲✐st✆✝✐❛✌ ❂❁❃✽✯✽í☞
í❁õ ❂ ò✽✂✽íè✽ ✰✍✎✏✁✰✍✏✍ ãã❍ ❂ ➹✽ð❀àíèè✄ èà❀✽íè✯îñü❍
✃ðî❀✽ òîãî✄ ✽å✽ãî❃íî ❀✽íÿ✯àñü ✂àñòîòà î★íàðóå✽íèÿ
▲✐st✆✝✐❛ ñ î❃íè❀ è ò✽❀ å✽ òè✾î❀ ●àãà❍
❏✳ ▼✑✒✓✔✑❝✡❧♥✱ ❆✳ ❆✔❞✔✞❧✠✞✱ ❆✳●✳ ❚✓✕✡✖✞ ❄✏❉ èññ✯✽❃î☞
❂à✯è ✼òà❀❀❁ ▲✗♠✘✙✘✚②t✘❣✆✙✆s✄ ❂❁❃✽✯✽íí❁✽ ❂ ✾✽ðèî❃
▲✾✻✼ ✺ ✰✍✛✜ îò ✜✏✎ ✂✽✯î❂✽ê✄ ààðàå✽íí❁õ ✯èñò✽ðèî☞
àî❀✄ îòí✽ñ✽íí❁✽ ê î❃íîé èà òð✽õ ñ✽ðîãðó✾✾ ❊✰✴✢✄ ❇
è✯è ✜❏❍Øòà❀❀❁ ★❁✯è ●àãîòè✾èðî❂àíí❁ ✾ðè ✾î❀îùè
✢✛ ●àãî❂ ❃✯ÿ ❂❁ÿ❂✯✽íèÿ òð✽õ àñ✾✽êòî❂ ❋✾è❃✽❀èî✯î☞
ãèè ✯èñò✽ðèîàà❍ Ó òðîèõ ✾àöè✽íòî❂✄ ñòðà❃àþùèõ ✯è☞
ñò✽ðèîàî❀✄ îò ❇ ❀✽ñÿö✽❂ ❃î ✢ ✯✽ò✄ ★❁✯è î★íàðóå✽í❁
✼òà❀❀❁ î❃íîé è òîé å✽ ñ✽ðîãðó✾✾❁✄ í✽ðàà✯è✂è❀❁✽
òè✾èðî❂àíè✽❀❍ ➮❀✽✯î ❀✽ñòî ❃✽ñÿòü ñ✯ó✂à✽❂ ❂îà❀îå☞
íîé ✾✽ð✽êð✽ñòíîé èí●✽êöèè ❀✽å❃ó ✾àðà❀è íî❂îðîå☞
❃✽íí❁õ ❂ î❃íîé ★î✯üíèö✽☎ ✾✽ð❂❁é ð✽★✽íîê àà★î✯✽❂à✯
❂ ❃✽íü ðîå❃✽íèÿ è✯è íà ñ✯✽❃óþùèé ❃✽íü ✾îñ✯✽ í✽ãî✄
à ❂òîðîé ð✽★✽íîê àà★î✯✽❂à✯ ✂✽ð✽à ✛✁✰✢ ❃í✽é ✾îñ✯✽
êîíòàêòà ñ ✾✽ð❂❁❀❍ ➶ êàå❃îé ✾àð✽ ▲✗ ♠✘✙✘✚②t✘❣✆✙✆s
✾ðèíà❃✯✽åà✯è ê î❃íîé ñ✽ðîãðó✾✾✽ è ★❁✯è í✽ðàà✯è☞
✂è❀❁ òè✾èðî❂àíè✽❀❍
✦ðè ãðó✾✾❁ ñ✯ó✂à✽❂✄ ❂îà❀îåíî✄ ★❁✯è ❂❁à❂àí❁ òè☞
✾è✂í❁❀ èñòî✂íèêî❀ èí●✽êöèè❍ Øòà❀❀❁ ▲✗
♠✘✙✘✚②t✘❣✆✙✆s ❂ ✰✣ èà ✰✰ ñ✯ó✂à✽❂ ✯èñò✽ðèîàà ❂ î★✯à☞
ñòè ✃àð✯àé✯ ❂ èþ✯✽✁❃✽êà★ð✽ ✰✍✛✰ ✾ðèíà❃✯✽åà✯è ê
î❃íîé ñ✽ðîãðó✾✾✽☎ ❃✽❂ÿòü ✼òà❀❀î❂ ÿ❂✯ÿ✯èñü í✽òè✾è☞
ðó✽❀❁❀è❍ ➶òîðàÿ ãðó✾✾à ñ✯ó✂à✽❂ ❂ê✯þ✂à✯à ❂àðîñ✯❁õ
✯þ❃✽é✄ íàõî❃è❂✼èõñÿ ❂ ★î✯üíèö✽✄ è òð✽òüþ ✾àðó ✺
íî❂îðîå❃✽íí❁õ ❃✽ò✽é✄ êîòîð❁✽ àà★î✯✽✯è ❂ñêîð✽ ✾î☞
ñ✯✽ ðîå❃✽íèÿ❍ ➶ êàå❃îé ãðó✾✾✽ ✼òà❀❀❁ ✾ðèíà❃✯✽☞
åà✯è ê î❃íîé ñ✽ðîãðó✾✾✽ è ★❁✯è í✽ðàà✯è✂è❀❁ òè✾è☞
ðî❂àíè✽❀❍ ➚❂òîð❁ ✾ð✽❃✾î✯àãàþò ❂îà❀îåíîñòü î★ù✽☞
ãî èñòî✂íèêà èí●✽êöèè✄ ò❍ê❍ ❃❂à ✾îñ✯✽❃íèõ ñ✯ó✂àÿ
àà●èêñèðî❂àí❁ ❂ êîðîòêèé ❂ð✽❀✽ííîé ✾✽ðèî❃✄ êîã❃à
★❁✯î ❂❁❃✽✯✽íî í✽î★❁✂àéíî ❂❁ñîêî✽ êî✯è✂✽ñò❂î
✼òà❀❀î❂ ✯èñò✽ðèé✄ êîòîð❁✽ í✽ ðàà✯è✂à✯èñü ●àãîòè☞
✾èðî❂àíè✽❀❍
▼✳❏✳ ✒✖✠❡❡♥✠✞✱ ▼✳ ❇✔❡❡✠ ❄✛❉ ★❁✯à ñîà❃àíà ñõ✽❀à òè☞
✾èðî❂àíèÿ ★àêò✽ðèî●àãî❂ ❃✯ÿ ❂❁❃✽✯✽íèÿ èàî✯ÿòî❂
▲✐st✆✝✐❛ èà ❀î✯î✂í❁õ è ❃ðóãèõ ✾èù✽❂❁õ ✾ðî❃óêòî❂❍
➘✯ÿ òè✾èðî❂àíèÿ ★❁✯î èñ✾î✯üàî❂àíî ✰☛ èàî✯ÿòî❂ ●à☞

ãî❂ ❂❁❃✽✯✽íí❁õ èà ✾ðèðî❃í❁õ èñòî✂íèêî❂ è èà ✯èàî☞
ã✽íí❁õ ✼òà❀❀î❂❍ Ñîã✯àñíî èõ ✯èòè✂✽ñêè❀ ñ✾✽êòðà❀✄
èàî✯ÿò❁ ★❁✯è ðàà❃✽✯✽í❁ íà ✂✽ò❁ð✽ ãðó✾✾❁❍ ➘î ñèõ
✾îð íà★✯þ❃à✯àñü ✜✰ ✂✽òêàÿ ❀î❃✽✯ü ❊ñòðóêòóðà❏ ✯èàè☞
ñà✄ êîã❃à ❃àíí❁é íà★îð ★❁✯ èñ✾î✯üàî❂àí ❂ òè✾èðî❂à☞
íèè ✎✏ î✾ð✽❃✽✯✽íí❁õ ❋òà✯îíí❁õ ✼òà❀❀î❂✄ ✾ð✽❃ñòà❂☞
✯ÿþùèõ ✾ÿòü óò❂✽ðå❃✽íí❁õ ❂è❃î❂ è ✰☛ ñ✽ðîãðó✾✾ ❂
❃î✾î✯í✽íè✽ ê ✜✎✜ èàî✯ÿòà❀ ▲✐st✆✝✐❛ ✾ð✽è❀óù✽ñò❂✽ííî
✾èù✽❂îãî ✾ðîèñõîå❃✽íèÿ❍ ➶ ö✽✯î❀✄ òè✾èðó✽❀îñòü
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í✽✽ ✂✽❀ î❃íè❀ ●àãî❀ ✾ðè ✰✣✣ ✪ òè✾î❂î❀ ò✽ñòî❂î❀
ñ✾à❃✽❍ Øòà❀❀❁✄ ✾ðèíà❃✯✽åàùè✽ ê ñ✽ðî❂àðó ❇✄ ★❁✯è
❂ îñíî❂íî❀ ñî✾ðîòè❂✯ÿ✽❀❁ ê ✯èàèñó ❂í✽ñ✽íí❁õ ●à☞
ãî❂❍ Ð✽àó✯üòàò❁ îêààà✯èñü ❂❁ñîêî ❂îñ✾ðîèà❂î❃è❀❁☞
❀è✄ ✂òî ★❁✯î ✾î❃ò❂✽ðå❃✽íî ✾îñð✽❃ñò❂î❀ ð✽òè✾èðî☞
❂àíèÿ í✽ñêî✯üêî í✽❃✽✯ü ñ✾óñòÿ❍ ❑✽êîòîð❁✽ ●àãè✄
èàî✯èðî❂àíí❁✽ èà ✾ðèðî❃í❁õ èñòî✂íèêî❂✄ ✾îêààà✯è
★î✯✽✽ ✼èðîêèé ✯èòè✂✽ñêèé ñ✾✽êòð✄ ✂✽❀ ●àãè✄ èàî✯è☞
ðî❂àíí❁✽ èà ✯èàîã✽íí❁õ ✼òà❀❀î❂❍ ➶ ñîîò❂✽òñò❂èè ñ
❋òè❀✄ ●àãè ★❁✯è î★íàðóå✽í❁ ❂ ðàà✯è✂í❁õ ê✯àñò✽ðàõ
❂ ñîà❃àííîé êî❀✾üþò✽ðî❀ êàðò✽ ñèñò✽❀ ñ❂ÿàè❍ ➶è❃î☞
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✾èðî❂àíèÿ ❀îå✽ò ✾ð✽❃îñòà❂èòü ❂àåíóþ èí●îð❀àöèþ
❃✯ÿ ñ✾îñî★î❂ î★íàðóå✽íèÿ è óñòðàí✽íèÿ èñòî✂íèêî❂
êîíòà❀èíàöèè ❂è❃à ▲✐st✆✝✐❛ ❂ î★îðó❃î❂àíèè ❀î✯î✂☞
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✯à ✾ðîàíà✯èàèðî❂àíà ✾ðè ✾î❀îùè ðÿ❃à ✼òà❀❀î❂✄
èàî✯èðî❂àíí❁õ ❂ Ñî✽❃èí✽ííî❀ ✃îðî✯✽❂ñò❂✽✄ è ✾ðî☞
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▲✗♠✘✙✘✚②t✘❣✆✙✆s íà ✾ðîòÿå✽íèè ✰✜ ✯✽ò è ð✽àó✯üòàò❁
●àãîòè✾èðî❂àíèÿ ✢☛✎✍ è ★î✯✽✽ ✼òà❀❀î❂
▲✗♠✘✙✘✚②t✘❣✆✙✆s ✾îà❂î✯è✯è îö✽íèòü ñ✾✽öè●è✂íîñòü
✯èòè✂✽ñêîãî ñ✾✽êòðà è ðààíîî★ðààè✽ ✯èòè✂✽ñêèõ ð✽☞
àêöèé ❇✎ ●àãî❂❍ ➘àííî✽ èññ✯✽❃î❂àíè✽ ❂ê✯þ✂à✯î ✢☛
●àãî❂✄ ð✽êî❀✽í❃î❂àíí❁õ ❃✯ÿ ❀✽å❃óíàðî❃íîãî ❀✽òî☞
❃à òè✾èðî❂àíèÿ ●àãî❂✄ ðààðà★îòàííîãî ❂ ✰✍✛✎ ãî❃ó ❏✳
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