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✶

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

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

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

➹✍àòëû✙ ð☛☞à✘✌✒ð✏

➚✳ ✚✳ ✛å✜✢✣✤✦â★
ä✯ê✲✯✴ ✵✷✸✺✵ê✯✻✯✼ÿÿ✵✲â✷ííû✻ í�óê✱

ï✴✯î✷✵✵✯✴✱ ÷✸✷í Ñ✯þ✼� ïè✵�✲✷✸✷ÿ Ð✯✵✵èè✱
✲✷✸ë ✽✲✾✺✸✲✁✶✻✲✼✁✲✁✹

✂å✢✣✤ö✄✦✜✜✣☎ ✤✦✆✆å✝✄☎✿

⑧✳ ⑩✳ ✥✞➄✟✠✧ ✭✡☛☞✌ñ☞✌✍ò☞åü✎✏

✌✑ ñ✑✒õ✑ ✓✑✏ ✡☛✔ô☞ññ✔☛ ✭ã✑ ✕☛➳å✎

✖✗✘✗ ✙➃✚➑✚✦✛

✌✑ ✜✑✓✑✏ ✡☛✔ô☞ññ✔☛✏ ✍✢✍✌☞ì✣✢ ✤➚★Õ✩ ✭ã✑ ❒✔ñ✢✪✍✎

✘✗ ✫✗ ✬✮✯✰✴✛

✌✑ ñ✑✒õ✑ ✓✑✏ ✡☛✔ô☞ññ✔☛ ✭ã✑ ❒✔ñ✢✪✍✎

✵✗ ✷✗ ❀❁✯❁❂✴❃❄✚✦❁❅

✌✑ ô✣å✔å✔ã✑ ✓✍❆✢✏ ✡☛✔ô☞ññ✔☛ ✭ã✑ ✕☛➳å✎

✫✗ ✖✗ ❀✚✴✚✴✮✴❄✚✛

✌✑ ñ✑✒õ✑ ✓✑✏ ✡☛✔ô☞ññ✔☛ ✭ã✑ ❇☛✍ñ✓✔✌✍☛✎

✘✗ ✘✗ ❀✚➑✚✦❈❂❄❃✴✛

✌✑ ✜✣✔å✑ ✓✑✏ ✡☛✔ô☞ññ✔☛ ✭ã✑ ✤ÿç✍✓ü✎

✫✗ ✬✗ ❀✴✰✯✮✦✛

✌✑ ñ✑✒õ✑ ✓✑✏ ✡☛✔ô☞ññ✔☛ ✭ã✑ ✕☛➳å✎

✷✗ ✖✗ ❀➑�❄✚✦✛

✌✑ ✜✣✔å✑ ✓✑✏ ✡☛✔ô☞ññ✔☛ ✭ã✑ ✕☛➳å✎

✹✗ ✥✗ ✵✰❂❈❄✛

✌✑ ñ✑✒õ✑ ✓✑✏ ✡☛✔ô☞ññ✔☛ ✭ã✑ ✕☛➳å✎

✷✗ ✷✗ ✁✂✯❃✦❁✴✽✚✦✛

✌✑ ñ✑✒õ✑ ✓✑✏ ✡☛✔ô☞ññ✔☛ ✭ã✑ ★☞✪✍ñò✔✡✔åü✎

✫✗ ✥✗ ✾❁➑❃✴✚✴✚✦✛

✌✑ ñ✑✒õ✑ ✓✑✏ ✡☛✔ô☞ññ✔☛ ✭ã✑ ❒✔ñ✢✪✍✎

▼✳ ✄✳ ☎❤❛r✐❛t✐✱ ■✆✝✞♠✟❝ ✠✡✞☛ ☞✌✟✈❡✍✆✟✎✏ ✭ã✑ Ò☞ã☞☛✍✓✮

✒åõ✜✄íåå✤✣☎ à✦✢✢åäæ✤✣✿
✫✗ ✘✗ ✓✯✔➃❈✴✛

✢✑ ñ✑✒õ✑ ✓✑ ✭ã✑ ✕☛➳å✎

Ñ✕✖✗✘✙✚✛è✗

➚✜òó✢ëü✣û✤ â✦ï✧✦ñû ★✩â✦ò✣✦â✦✪ñòâ✢

✩ ï✤✧✤✧✢á✦ò✜✩ ï✧✦✪ó✜ò✦â

★✩â✦ò✣✦ã✦ ï✧✦✩ñ✫✦★✪✤✣✩✬

Ð✰ ❮✰ ❐ÿøóê✱ Ñ✰ Ï✰ ❮îâ�êîâ✁ ❰✂å✄☎✆ ðåïð✝✲

ä✞☎ò✟✠✄✡õ ïð✟ç✄✆☎✝✠ ñ✠✟✄✝ì✆ò✝☎ ð✆ç✄✡õ ãå✲

✄✝ò✟ï✝✠☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛❹

✃✰ ➚✰ ❐☞✌óêîâ✱ ➮✰ Þ✰ Ô☞✍î✎�è ✏ï✝ñ✝á ï✝✠✡✲

✑å✄✟ÿ ☎✆÷åñò✠✆ ✟ ñò✝é☎✝ñò✟ æ✟✠✝ò✄✡õ æ✟✲

ð✝✠ ïð✟ õð✆✄å✄✟✟ ☛☛☛☛☛☛☛☛☛☛☛☛☛

➚✰ ➮✰ Ò�õîì�✎îâ Ï✞ò✟ ✟✄òå✄ñ✟ô✟☎✆✂✟✟ ñ✠✟✲

✄✝✠✝äñò✠✆ ✠ ñ✝✠ðåìå✄✄✡õ ý☎✝✄✝ì✟÷åñ☎✟õ ✞ñë✝✲

✠✟ÿõ ☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛❹

➚✜òó✢ëü✣û✤ â✦ï✧✦ñû ✧✢ñò✤✣✩✤â✦✪ñòâ✢

➹✰Ô✰ ß✎ö☞â✱ Ð✰✃✰ ➪✁�ê✁ñ☞èîâ Ýôôå☎ò✟✠✄✝ñò✁

ýëåìå✄ò✝✠ ✠ë✆ã✝ñáåðåã✆þùåé òåõ✄✝ë✝ã✟✟ ✠✝ç✲

äåë✡✠✆✄✟ÿ ÿð✝✠✝é ï✑å✄✟✂✡ ✄✆ ÷åð✄✝ç➳ì✆õ

þæ✄✝ã✝ ❰ðå✄á✞ðæ✁ÿ☛☛☛☛☛☛☛☛☛☛☛☛

➚✰➚✰ Ñî✂îââõ✱ ➚✰Ï✰ ➹✂�èóøê�è✱ Ñ✰➚✰ Ï✂âãóè✱

➶✰Ñ✰ ❐óêêÿèö☞â✱ Ñ✰➚✰ ➘óøê�è✱ ➹✰➶✰ Ñó✍✁✎☞è✲

êîâ Ý☎✝✄✝ì✟÷åñ☎✆ÿ ✟ ý✄åðãåò✟÷åñ☎✆ÿ ✝✂å✄☎✆

ç✆ù✟ò✡ ÿð✝✠✝é ï✑å✄✟✂✡ ✝ò ☎✝ð✄å✠✝é ã✄✟ë✟ ï✝

ìåç✝ô✝ðì✆ì ðåë✁åô✆❹❹❹❹❹❹❹❹❹❹

✄✧✤á✦â✢✣✩✬ ✜ ïóáë✩✜✢☎✩✬✆ â ★ó✧✣✢ë✤✝✳✳

✞✟ð✠

✷

✺

✶✵

✶✸

✶✻

✷✵

➚ä✡å☛ ó☞✡åäèòå✌ÿ è ✡åäàê�èè✿ ✸✁✷✁✂✄☎ Ð✆✝✝è✞☎ ã✟ ❰ð✠ë☎ óë✟ ➹åíåð✡ë✡ Ð✆äèí✡☎ ä✟ ✻✄☎ ☛✡á✟ ✂✲✹✶☞
Ïå✡èîäè☞✌î☛òò â✍✎îäà✱ î✏ú✑ì✿ ✒ ð✡ç✡ ✓ ã✆ä☎ ä✆ ✂✁✁ ✝✔ð✡íè✕☎ ➚✒✟
Òè✡àæ✿ ✸✁✁ ✵☛çå✖✗ë✞ð✆✓✟
Ñâèäåòå✌ò☛òâî î ✡å✘è☛ò✡à�èè✿ ✙✚➵✛✜ ✼✼✲✺✒✸✼✷ ✆✔ ✷✄✟✁✺✟✷✁✂✸ ã✟
❰✔✗å÷✡✔✡í✆ ✓ èçä✡✔åëü✝✔✓å ❰ð✠ë➹➚Ó
ß✢✍ê✿ ðó✝✝☛è✣☎ ✡íãëè✣✝☛è✣
Òå✌å✤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 ❆å☞àòò✿ ✶✫❀✶✩❀✩✫✶✹ ã✟
Ôî✡ìàò✿ ✻✁❇❈✒❉❊

Ôîòî ✌à î✏✌îæêå✿ ✜✟ ➚✟ ➪✡ð✡í✆✓ ❁✆✗ï✔íïå ✗✆ë✞ ➶❮✚✚ çåðí✆á✆á✆✓ï❇ ☛óëü✔óð❂

Ñàéòæó✡✌à✌à✿ ❤tt♣❋●●❍■❏❑▲▼◆❑❖❏P
➚âòî✡ ✌î✘îòè❆à✿ ➚✟ ✚✟ Øåíä✡☛✆✓

➞✛➹➪❰Ó ➶✙❰ ❰ð✠ë➹➚Ó☎ ✷✁✂✒



⑧◗➁➃➁❘◗➑ ❙ ❚❯➃❱❚❲➁❳ ❨➁❩➑❬❚❭❙❯ ❪❫❴❵ ❝❢❣❥❦

❧

qs✃ ✈✇✈③④③⑤⑥⑦③⑦✈⑨③
⑩❶❷❶ ❐❸ø❹❺❻ ❼❽❾❿❽➀ ñ➂➄➅ñ❾❽õ❽➆ÿéñ❿â➂��ûõ �àó❾✱ ï➀❽ô➂ññ❽➀

❘✁ ◆✁ ▲❥s❤✂❦✄ ❉☎❝✆☎r ☎❢ ❆✝r✐❝✞❧✆✞r❛❧ ❙❝✐✟♥❝✟✠✡ ♣r☎❢✟✠✠☎r

Ñ✁Ï✁ ❷î☛☞❺î☛✌✄ àñïè➀à�❿
✍✁ P✁ ◆✎✈✏❦✎✈✑✄ ✝r❛✒✞❛✆✟ ✠✆✞✒✟♥✆

Ô➹✓❰q ➶✔❰ ➠❰➀➄❽âñ❾èé ã❽ñó❼à➀ñ❿â➂��ûé àã➀à➀�ûé ó�èâ➂➀ñè❿➂❿➺✱ Ð❽ññèÿ✱ ❰➀➳➄
❖r✟❧ ❙✆❛✆✟ ❆✝r✐❝✞❧✆✞r❛❧ ❯♥✐✕✟r✠✐✆②✡ ✖✞✠✠✐❛✡ ❖r✟❧ ✰✗ ✭✹✘✙✚✛ ✹✺✲✹✵✲✙✹ ✟✜♠❛✐❧✢ ❜✐☎④✶✇❅②❛③r✞

✣Ö➴❷✃✤ ⑩➴Ï⑩✣➘✥✃Ò➮✦❷ÛÕ Ï⑩➮➬❷✤✃✣✦ Ñ✦➮❷✣❒✤Ò✣✃ ⑩✤➬❐➮×❷ÛÕ ✧➴❷✣Ò➮Ï✣✦
★❊✕❛❧✞❛✆✐☎♥ ☎❢ ✆✩✟ r✟♣r☎✒✞❝✆✐✕✟ ✠✐✝♥✠ ☎❢ ✆✩✟ ✠☎✇✠ ☎❢ ✆✩✟ ✒✐❢❢✟r✟♥✆ ✝✟♥☎✆②♣✟❡

✪ ñ✫✬✫òå ✮ðå✯ñ✫✬✳ëå✴✷ ðåç✸ëò✫✬✫✷ ✻ññëå✯✼✳✬✽

✴✻✾ ✮✼ ç✼✼✫åõ✴✻÷åñê✼✾ ✼öå✴êå ✮✼ê✬ç✬✫åëå✾ ✳✼ñ✮ð✼✻ç✽

✳✼✯ñ✫✳✬ ÷✻ñ✫✼✮✼ð✼✯✴✷õ ✻ ✿✻áð✻✯✴✷õ ñ✳✻✴✼ì✬✫✼ê

ê✬✴✬✯ñê✼✾ ✻ ✯✬✫ñê✼✾ ñåëåêö✻✾❀ ð✬ç✳✼✯✻ì✷õ ✳ ✮ð✼✽

ì✷❁ëå✴✴✷õ ✸ñë✼✳✻ÿõ✳ Ï✼ ✻✫✼✿✬ì ✻ññëå✯✼✳✬✴✻✾ ✳✷ÿ✳✽
ëå✴✷ ✿å✴✼✫✻✮✷ æ✻✳✼✫✴✷õ❀ ✼áë✬✯✬þù✻å ë✸÷❁✻ì✻

✳✼ñ✮ð✼✻ç✳✼✯✻✫åëò✴✷ì✻ õ✬ð✬ê✫åð✻ñ✫✻ê✬ì✻ ✻ á✼ëåå

✮✼✯õ✼✯ÿù✻å ✯ëÿ ✮ð✼ì✷❁ëå✴✴✼✿✼ ñ✳✻✴✼✳✼✯ñ✫✳✬✳

✃ë�÷å✁✂å ñëî✁â✿ ñåëåêö✻ÿ❀ ÷✻ñ✫✼✮✼ð✼✯✴✷å ñ✳✻✴✼✽
ì✬✫ê✻❀ ✿✻áð✻✯✴✷å ñ✳✻✴ê✻ ❋✶❀ ✿å✴✼✫✻✮❀ ì✬ññ✬ ✿✴åç✯✬
✮ð✻ ð✼æ✯å✴✻✻❀ ì✴✼✿✼✮ë✼✯✻å❀ êð✸✮✴✼✮ë✼✯✴✼ñ✫ò❀ ì✼✽
ë✼÷✴✼ñ✫ò❀ ì✬ññ✬ ✿✴åç✯✬ ✮ð✻ ✼✫òåìå ✳ ✷✽ ✯✴å✾❀ ñ✼õð✬✴✽
✴✼ñ✫ò✳

❚✄❡ ❛rt☎✆✝❡ ♣r❡s❡✞ts t✄❡ ☎✞✈❡st☎❣❛t☎✟✞ r❡s✉✝ts ✟❢ ❛✞☎✐❛✝
♣❡r❢✟r✐❛✞✆❡ ❡✈❛✝✉❛t☎✟✞ ✟❢ t✄❡ r❡♣r✟❞✉✆t☎✟✞ ✟❢ t✄❡ ♣✉r❡✲
❜r❡❞ ❛✞❞ ✄②❜r☎❞ s✟✇s t✄❡ ❈❛✞❛❞☎❛✞ ❛✞❞ ❉❛✞☎s✄ s❡✝❡✆t☎✟✞✱
✆✉✝t☎✈❛t❡❞ ☎✞ t✄❡ ☎✞❞✉str☎❛✝ ❡✞✈☎r✟✞✐❡✞ts✠ ❆✆✆✟r❞☎✞❣ t✟ t✄❡
r❡s✉✝ts ✟❢ st✉❞☎❡s ☎❞❡✞t☎❢☎❡❞ ❣❡✞✟t②♣❡s ✟❢ ❛✞☎✐❛✝s t✄❛t
✄❛✈❡ t✄❡ ❜❡st r❡♣r✟❞✉✆t☎✈❡ ✆✄❛r❛✆t❡r☎st☎✆s ❛✞❞ ✐✟r❡ s✉☎t✲
❛❜✝❡ ❢✟r ☎✞❞✉str☎❛✝ ♣✟r❦ ♣r✟❞✉✆t☎✟✞✠

❑✡☛ ☞♦✌✍✎✏ s❡✝❡✆t☎✟✞✱ ♣✉r❡❜r❡❞ s✟✇s✱ ✄②❜r☎❞ s✟✇s ✑✶✱
❣❡✞✟t②♣❡✱ ✝☎tt❡r s☎③❡✱ ♣r✟✝☎❢☎✆❛✆②✱ ✄❡❛✈② ✝☎tt❡r✱ ✐☎✝❦ ❛❜☎✝☎t②✱
t✄❡ ✝☎tt❡r s☎③❡ ❛t ✇❡❛✞☎✞❣ ☎✞ ✒✓ ❞❛②s✱ ✝☎✈❛❜☎✝☎t②✠

❮➂❽áõ❽❼èì❽ñ❿➅ óâ➂➄è✔➂�èÿ ❼❽➄è ï➀❽❼❽â❽➄➅ñ❿âèÿ
❽❿➂✔➂ñ❿â➂��❽ã❽ ï➀❽è➆â❽❼ñ❿âà â ❽á✕➂ì áà➄à�ñ➂ ï❽✖
❿➀➂á➄➂�èÿ ✭è➄è✱ ❾à❾ ñ➂é✔àñ ï➀è�ÿ❿❽ ã❽â❽➀è❿➅✱ èìï❽➀✖
❿❽➆àì➂✕➂�èÿ✮✱ â ï❽ñ➄➂❼�➂➂ â➀➂ìÿ ❽áñó✗❼à➂❿ñÿ ï➀➂❼✖
ì➂❿�❽ è �à ñàì❽ì âûñ❽❾❽ì ó➀❽â�➂✘
➶ ñâ❽➂ì âûñ❿óï➄➂�èè �à ñ➂➄➂❾❿❽➀�❽ì ñ❽â➂✕à�èè

ï❽ ➀à➆âè❿è✙ ✗èâ❽❿�❽â❽❼ñ❿âà è ìà➄ûõ ô❽➀ì õ❽➆ÿéñ❿✖
â❽âà�èÿ �à ñ➂➄➂✚ ✭❒❽ñ❾âà✱ ✛✼ ❽❾❿ÿá➀ÿ✱ ✜✵✛✹ ã✘✮ ✔➀➂❼✖
ñ➂❼à❿➂➄➅ ✔➀àâè❿➂➄➅ñ❿âà ÐÔ s✘➚✘ ❒➂❼â➂❼➂â ❽➆âó✔è➄
ñ➄➂❼ó✙✕ó✙ ñ❿➀à❿➂ãè✔➂ñ❾ó✙ ➆à❼à✔ó✢ ✚❮àì ï➀➂❼ñ❿❽è❿
ñ❽❾➀à❿è❿➅ ➆àâèñèì❽ñ❿➅ â�ó❿➀➂��➂ã❽ ï➀❽❼❽â❽➄➅ñ❿â➂�✖
�❽ã❽ ➀û�❾à Ð❽ññèè ❽❿ èìï❽➀❿�ûõ ï❽ñ❿àâ❽❾ ìÿñà✱ ì❽✖
➄❽❾à è ì❽➄❽✔�❽é ï➀❽❼ó❾öèè✚❬✾❪✘ ✔❽ñ❾❽➄➅❾ó ➀➂✣➂�è➂
ý❿❽é ï➀❽á➄➂ìû ÿâ➄ÿ➂❿ñÿ ❾➀à➂óã❽➄➅�ûì ❾àì�➂ì ï➀❽✖
❼❽â❽➄➅ñ❿â➂��❽é á➂➆❽ïàñ�❽ñ❿è ñ❿➀à�û✱ ❽�❽✱ á➂➆óñ➄❽â✖
�❽✱ áó❼➂❿ �àé❼➂�❽✘
❰❼�❽é è➆ âà✗�➂é✣èõ ➆à❼à✔✱ ➀➂✣à➂ìûõ â ➀àì❾àõ

➆à❼à✔è✱ ÿâ➄ÿ➂❿ñÿ ➀à➆âè❿è➂ ñâè�❽â❽❼✔➂ñ❾❽é ❽❿➀àñ➄è
ñ❿➀à�û è óâ➂➄è✔➂�è➂ ï➀❽è➆â❽❼ñ❿âà ñâè�è�û ñ ï➂➀✖
ñï➂❾❿èâ❽é ï❽ñ➄➂❼ó✙✕➂ã❽ âûõ❽❼à �à ìè➀❽âû➂ ➀û�❾è✘
✓❽➄➅✣❽➂ ➆�à✔➂�è➂ â ➀➂à➄è➆àöèè ï➄à�❽â ï❽ óâ➂➄è✔➂✖
�è✙ ï➀❽è➆â❽❼ñ❿âà è ñ❽➆❼à�è✙ ❾à✔➂ñ❿â➂��❽é ñû➀➅➂â❽é
áà➆û ìÿñ�❽é è á➂❾❽��❽é ñâè�è�û èì➂➂❿ â�➂❼➀➂�è➂
ï➀❽ã➀àìì ãèá➀è❼è➆àöèè ñ ó✔àñ❿è➂ì ñï➂öèà➄è➆è➀❽✖
âà��ûõ ìÿñ�ûõ ï❽➀❽❼ ñâè�➂é ✤⑦✡ ④❪③

Ñ ö➂➄➅✙ ï➀➂❽❼❽➄➂�èÿ ï❽❿➀➂á�❽ñ❿è â âûñ❽❾❽ï➀❽✖
❼ó❾❿èâ�ûõ ï❽➀❽❼àõ ñâè�➂é ìÿñ�❽ã❽ �àï➀àâ➄➂�èÿ ï➀❽✖
❼ó❾❿èâ�❽ñ❿è è ó➄ó✔✣➂�èÿ ❽❿❾❽➀ì❽✔�ûõ è ìÿñ�ûõ
❾à✔➂ñ❿â ❽❿❾❽➀ì❽✔�❽ã❽ ï❽ã❽➄❽â➅ÿ â Ð❽ññèè óâ➂➄è✔è➄ñÿ
èìï❽➀❿ ñâè�➂é ñï➂öèà➄è➆è➀❽âà��ûõ ìÿñ�ûõ ï❽➀❽❼✘
❰ñ�❽â�àÿ ❼❽➄ÿ èìï❽➀❿à ï➄➂ì➂��❽ã❽ ï❽ã❽➄❽â➅ÿ â Ð❽ñ✖
ñè✙ ï➀èõ❽❼è❿ñÿ �à ñ❿➀à�û ➴â➀❽ïû✱ ✃à�à❼ó✱ ÑØ➚✘ ❮à
�à✣➂ì ➀û�❾➂ ➆à❾➀➂ïè➄è ñâ❽è ï❽➆èöèè ❿à❾è➂ ã➂�➂❿è✖
✔➂ñ❾è➂ ❾❽➀ï❽➀àöèè✱ ❾à❾ ❍②♣☎r ❇③❱✘ è ✥☎♣✐✝✠ ✦■❙ ✭➹❽➄✖

➄à�❼èÿ✮✱ ❉❛♥❇r✟✒ ■♥✆✟r♥❛✆✐☎♥❛❧ ✭sà�èÿ✮✱ P■✦ ●✟♥✟✆✐❝✠
✭ÑØ➚✮✱ ●✟♥✟✠✞✠ ❙✇✐♥✟ ●✟♥✟✆✐❝✠ ☎❢ ✦❛♥❛✒❛ ✭✃à�à❼à✮ è
➀ÿ❼ ❼➀óãèõ ❾❽ìïà�èé✱ ❾❽❿❽➀û➂ ➆à�èìà✙❿ñÿ ï❽ñ❿àâ❾à✖
ìè ï➄➂ì➂��❽ã❽ ï❽ã❽➄❽â➅ÿ ñâè�➂é ✤✶✡ ④✡ ⑨✡ ✧❪③

Ö➂➄➅✙ �à✣èõ èññ➄➂❼❽âà�èé ÿâ➄ÿ➄àñ➅ ❾❽ìï➄➂❾ñ✖
�àÿ ➆❽❽❿➂õ�è✔➂ñ❾àÿ ❽ö➂�❾à â❽ñï➀❽è➆â❽❼è❿➂➄➅�❽é ï➀❽✖
❼ó❾❿èâ�❽ñ❿è ✔èñ❿❽ï❽➀❽❼�ûõ è ãèá➀è❼�ûõ ñâè�❽ìà❿❽❾
❾à�à❼ñ❾❽é è ❼à❿ñ❾❽é ñ➂➄➂❾öèé✘

❒✌★✩✪☞✌✫û ☞ ✬✩★îä☞❺✌ ☞èè✫✩äî☛✌í☞é

❮àó✔�û➂ èññ➄➂❼❽âà�èÿ ï➀❽â❽❼è➄èñ➅ �à ❿❽âà➀�❽é
ñâè�❽ô➂➀ì➂ ➹❮q Òó➄➅ñ❾èé ❮✯✯ÑÕ Ð❽ññ➂➄➅õ❽➆à❾à✖
❼➂ìèè Òó➄➅ñ❾❽é ❽á➄àñ❿è✱ ❰❰❰ ➠❰➆➳➀ñ❾èé ñâè�❽❾❽ì✖
ï➄➂❾ñ➺ Òó➄➅ñ❾❽é ❽á➄àñ❿è â ✜✵✛✵✜✜✵✛✸ ã❽❼àõ✘

s➄ÿ ý❾ñï➂➀èì➂�❿à ï❽ ❽ö➂�❾➂ â❽ñï➀❽è➆â❽❼è❿➂➄➅�ûõ
❾à✔➂ñ❿â ❽❿áè➀à➄èñ➅ ñâè�❾è â â❽➆➀àñ❿➂ ✼ ì➂ñÿö➂â✘ ➶
❾à✗❼ó✙ ã➀óïïó áû➄❽ ❽❿❽á➀à�❽ ï❽ ✛✜ ã❽➄❽â✘ ➶❽ âñ➂õ
ã➀óïïàõ ñâè�❾è áû➄è à�à➄❽ãàìè ï❽ ❾❽➄è✔➂ñ❿âó ❽ï❽✖
➀❽ñ❽â ✭ï➂➀âûé ❽ï❽➀❽ñ✮✱ ã➂�❽❿èïó✱ â❽➆➀àñ❿ó è ✗èâ❽é
ìàññ➂✘ ✔❽ñ➄➂ ô❽➀ìè➀❽âà�èÿ ã➀óïï ➆à ñâè�❾àìè óñ❿à✖
�àâ➄èâà➄❽ñ➅ ❿✕à❿➂➄➅�❽➂ �àá➄✙❼➂�è➂ ñ ö➂➄➅✙ âûÿâ✖
➄➂�èÿ è ➀➂ãèñ❿➀àöèè ï❽➄❽â❽ã❽ öè❾➄à✘ ✔❽ñ➄➂ ➀➂ãèñ❿➀à✖
öèè ❿➀➳õ ï❽➄❽âûõ ❽õ❽❿ è ❼❽ñ❿è✗➂�èè ñâè�❾àìè ✗èâ❽é
ìàññû ✛✛✺✜✛✜✵ ❾ã âñ➂ ñâè�❾è áû➄è ñ➄ó✔➂�û✘ ❰ñ➂ì➂�➂✖
�è➂ ñâè�❽ìà❿❽❾ ❽ñó✕➂ñ❿â➄ÿ➄❽ñ➅ ï❽ ñõ➂ì➂✱ ï➀➂❼ñ❿àâ✖
➄➂��❽é â ❿àá➄èö➂ ✛✘

❮à ï➀❽❿ÿ✗➂�èè âñ➂ã❽ ï➂➀è❽❼à èññ➄➂❼❽âà�èé ✗è✖
â❽❿�û➂ �àõ❽❼è➄èñ➅ â ❽❼è�à❾❽âûõ✱ ñ❽❽❿â➂❿ñ❿âó✙✕èõ
➆❽❽❿➂õ�è✔➂ñ❾èì �❽➀ìàì✱ óñ➄❽âèÿõ è â ❾à✔➂ñ❿â➂ ❾❽➀ìà
ï❽➄ó✔à➄è ï❽➄�❽➀àöè❽��û➂ ❾❽ìáè❾❽➀ìà ìà➀❽❾ Ñ✔✃✜✶
✭❼➄ÿ õ❽➄❽ñ❿ûõ è ñóï❽➀❽ñ�ûõ ñâè�❽ìà❿❽❾✮ è Ñ✔✃✜⑦
✭❼➄ÿ ñóï❽➀❽ñ�ûõ è ï❽❼ñ❽ñ�ûõ ñâè�❽ìà❿❽❾✮✘
➶❽ñï➀❽è➆â❽❼è❿➂➄➅�û➂ ❾à✔➂ñ❿âà ✔èñ❿❽ï❽➀❽❼�ûõ è

ãèá➀è❼�ûõ ñâè�❽ìà❿❽❾ ❽ö➂�èâà➄è ï❽ ñ❽áñ❿â➂��❽é
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ïð❩❭óê❫❴❵❝❩❤❫❴❥ ➶❩ ❵ð❧♠ÿ ýê❤ï❧ð❴♠❧❝❫à ❩ïð❧❭❧äÿä❴
♠❝❩ã❩ïä❩❭❴❧å ♠à❤❤ó ã❝❧�❭à ïð❴ ð❩æ❭❧❝❴❴å êðóï❝❩✲
ïä❩❭❝❩❤❫ñå ♠❩ä❩÷❝❩❤❫ñ ❵ ✷✶ ❭❧❝ñå ❤❩õðà❝❝❩❤❫ñå ♠à❤❤ó
ã❝❧�❭à ïð❴ ❩❫ú❧♠❧✳

Òà✁ä❴öà ✶ ✂ Ñõ❧♠à ❤êð❧✄❴❵à❝❴ÿ ❵ ❴❤❤ä❧❭❩❵à❝❴❴
❵❩❤ïð❩❴�❵❩❭❴❫❧äñ❝ûõ êà÷❧❤❫❵ ❤❵❴❝❩♠à❫❩ê

➹ðóïïû
➹❧❝❩❫❴ï

Ñ❵❴❝êà Õðÿê
✃❩❝❫ð❩äñ❝àÿ

ãðóïïà
✃ðóï❝àÿ ✁❧äàÿ
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■ ➱❩ðêø❴ð ✭➱✮ ➱❩ðêø❴ð ✭➱✮
■■ ❐à❝❭ðà❤ ✭❐✮ ❐à❝❭ðà❤ ✭❐✮
■■■ ➘þð❩ê ✭➘✮ ➘þð❩ê ✭➘✮
■❱ ➱❩ðêø❴ð ✭➱✮ ❐à❝❭ðà❤ ✭❐✮
❱ ❋✶ ➱❐ ➘þð❩ê ✭➘✮
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❱■ ➱❩ðêø❴ð ✭➱✮ ➱❩ðêø❴ð ✭➱✮
❱■■ ❐à❝❭ðà❤ ✭❐✮ ❐à❝❭ðà❤ ✭❐✮
❱■■■ ➘þð❩ê ✭➘✮ ➘þð❩ê ✭➘✮
■❳ ➱❩ðêø❴ð ✭➱✮ ❐à❝❭ðà❤ ✭❐✮
❳ ❋✶ ➱❐ ➘þð❩ê ✭➘✮

Ðå✁✂✄üòàòû ☎ ☎✆ îáñ✂æäå✝☎å

➚❝àä❴� ❭à❝❝ûõå ïð❧❭❤❫à❵ä❧❝❝ûõ ❵ ❫à✁ä❴ö❧ ✷✱ ï❩✲
êà�àäå ÷❫❩ ❝à❴✁❩ä❧❧ ❵û❤❩ê❴♠❴ ï❩êà�à❫❧äÿ♠❴ ♠❝❩ã❩✲

ïä❩❭❴ÿ ❩❫ä❴÷àä❴❤ñ ã❴✁ð❴❭❝û❧ ❤❵❴❝❩♠à❫ê❴ êà❝à❭❤ê❩é
❤❧ä❧êö❴❴ ✞ ❩ïû❫❝❩é ãðóïïû❥ Ïð❧❵❩❤õ❩❭❤❫❵❩ ï❧ð❧❭
❤❵❴❝❩♠à❫êà♠❴ ê❩❝❫ð❩äñ❝❩é ãðóïïû ❤❩❤❫à❵❴ä❩ ✸å✺ ã❩✲
ä❩❵û ❴ä❴ ✷✾å✸✻ ✪ ✭✟✦✵å✾✺✮❥ Òàêæ❧ ❵û❤❩ê❴♠❴ ï❩êà�à✲
❫❧äÿ♠❴ ♠❝❩ã❩ïä❩❭❴ÿ ❩✁äà❭àä❴ ❤❵❴❝❩♠à❫ê❴ ❭à❫❤ê❩é
❤❧ä❧êö❴❴ ✠✡ ❴ ✡ ❩ïû❫❝ûõ ãðóïï❥ ✃❩ä❴÷❧❤❫❵❩ æ❴❵ûõ
ï❩ð❩❤ÿ❫ ïð❴ ð❩æ❭❧❝❴❴ ❵ ý❫❴õ ãðóïïàõ ❤❩❤❫à❵❴ä❩ ✶✹å✵✽
❴ ✶✹å✼✺ ã❩ä❩❵å ÷❫❩ ❝à ✷å✶✻ ✭✶✽å✶✷✪✮ ❴ ✷å✽✸ ✭✷✸å✼✹☛☞
ã❩ä❩❵û ❤❩❩❫❵❧❫❤❫❵❧❝❝❩ ✁❩äñø❧å ÷❧♠ ❵ ê❩❝❫ð❩äñ❝❩é
ãðóïï❧ ïð❴ óð❩❵❝❧ ❭❩❤❫❩❵❧ð❝❩❤❫❴ ✟✦✵å✾✺❥ ✃ð❩♠❧ ý❫❩ã❩
❤ä❧❭ó❧❫ ❩❫♠❧❫❴❫ñ ïð❧❵❩❤õ❩❭❤❫❵à ♠❝❩ã❩ïä❩❭❴ÿ ❤❵❴❝❩✲
♠à❫❩ê ✠✞ ❩ïû❫❝❩é ãðóïïû ❝à❭ ê❩❝❫ð❩äñ❝❩é ❵ ê❩ä❴÷❧✲
❤❫❵❧ ✶å✾✶ ã❩ä❥ ❴ä❴ ✶✻å✵✷ ✪ ✭✟✦✵å✾✺✮❥

Ïð❴ à❝àä❴�❧ êðóï❝❩ïä❩❭❝❩❤❫❴ ïð❧❵❩❤õ❩❭❤❫❵❩ ❩❫✲
♠❧÷❧❝❩ ó ï❩ð❩❤ÿ❫å ï❩äó÷❧❝❝ûõ ❩❫ ❤❵❴❝❩♠à❫❩ê ✠✠✠
❩ïû❫❝❩é ãðóïïû❥ Ï❩ ❤ð❧❭❝❧é ♠à❤❤❧ ❩❭❝❩ã❩ ï❩ð❩❤❧❝êà
ïð❴ ð❩æ❭❧❝❴❴ ÷❴❤❫❩ï❩ð❩❭❝û❧ ï❩ð❩❤ÿ❫à ✠✠✠ ❩ïû❫❝❩é
ãðóïïû ïð❧❵❩❤õ❩❭❴ä❴ ï❩ð❩❤ÿ❫ ê❩❝❫ð❩äñ❝❩é ãðóïïû ❝à
✵å✶✾ êã ❴ä❴ ✶✺å✵✽ ✪ ✭✟✦✵å✾✺✮❥ Òàêæ❧ ❭❩❤❫❩❵❧ð❝❩ ✁❩äñ✲
ø❧é ï❩ ❩❫❝❩ø❧❝❴þ ê ê❩❝❫ð❩äñ❝❩é ãðóïï❧ ♠à❤❤❩é ï❩✲
ð❩❤❧❝êà ïð❴ ð❩æ❭❧❝❴❴ ❩❫ä❴÷àä❴❤ñ ï❩ð❩❤ÿ❫àå ï❩äó✲
÷❧❝❝û❧ ❩❫ ❤❵❴❝❩♠à❫❩ê ✠✞å ✞å ✞✠✠ ❴ ✞✠✠✠ ❩ïû❫❝ûõ
ãðóïï❥ ✟à�❝❴öà ï❩êà�à❫❧ä❧é ý❫❴õ ãðóïï ❝à❭ ê❩❝❫ð❩äñ✲
❝❩é ❤❩❤❫à❵❴äà ✵å✶✺ êã ✭✶✶å✾ ✪✮å ✵å✶✽ êã ✭✶✹å✷✽ ✪✮å ✵å✶✺
êã ✭✶✶å✾ ✪✮ ❴ ✵å✶✽ êã ✭✶✹å✷✽ ✪✮ ❤❩❩❫❵❧❫❤❫❵❧❝❝❩ ïð❴
óð❩❵❝❧ ❭❩❤❫❩❵❧ð❝❩❤❫❴ ✭✟✦✵å✾✺✮❥

Òà✁ä❴öà ✷ ✂ ➶❩❤ïð❩❴�❵❩❭❴❫❧äñ❝û❧ êà÷❧❤❫❵à ÷❴❤❫❩ï❩ð❩❭❝ûõ ❴ ï❩♠❧❤❝ûõ ❤❵❴❝❧é ✭▼✌♠✮

➹ðóïïà
✃❩ä✂
❵❩å

ã❩ä❩❵

➵
❩ï❩✲
ð❩❤à

❒❝❩ã❩ïä❩❭❴❧å
ã❩ä❥

❒à❤❤à ã❝❧�❭à
ïð❴ ð❩æ❭❧❝❴❴å

êã

✃ðóï❝❩ïä❩❭✲
❝❩❤❫ñ✱
êã

❒à❤❤à ã❝❧�❭à
❵ ✷✶ ❭❧❝ñå

êã
✃❩❝✲

❫ð❩äñ❝àÿ
ãðóïïà

✃➪ ✍✷ ✍ ✶✶å✾✷✌✵å✸✷ ✶✺å✵✵✌✵å✸✵ ✶å✷✻✌✵å✵✸ ✻✻å✶✹✌✶å✽

✠
✡
í
✡
☛
☞
✌
✡
ÿ
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✞
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✌
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è
ÿ

✠ ✭➱✎➱✮ ✍✷ ✍ ✶✸å✸✸✌✵å✸✹ ✶✼å✻✺✌✵å✸✽✎ ✶å✸✸✌✵å✵✷ ✼✺å✷✼✌✶å✾

✠✠ ✭❐✎❐✮ ✍✷ ✍ ✶✸å✵✽✌✵å✷✺ ✶✼å✾✹✌✵å✸✽✎ ✶å✸✼✌✵å✶✶✎ ✼✼å✷✽✌✶å✻

✠✠✠ ✭➘✎➘✮ ✍✷ ✍ ✶✶å✶✼✌✵å✷✸ ✶✻å✷✷✌✵å✷✾ ✶å✹✺✌✵å✵✶✎ ✻✷å✾✹✌✶å✹

✠✞ ✭➱✎❐✮ ✍✷ ✍ ✶✸å✽✸✌✵å✷✻✎ ✶✾å✺✶✌✵å✸✻✎ ✶å✹✶✌✵å✶✵✎ ✼✾å✶✶✌✶å✺✎

✞ ✭➱❐✎➘✮ ✍✷ ✍ ✶✺å✹✷✌✵å✸✻✎ ✷✷å✷✺✌✵å✹✾✎ ✶å✹✹✌✵å✵✸✎ ✾✵å✼✹✌✷å✶✎

�
✡
✝
☞
✌
✡
ÿ

☞
✞
ë✞
✌
ö
è
ÿ

✞✠ ✭➱✎➱✮ ✍✷ ✍ ✶✷å✾✷✌✵å✷✺ ✶✼å✵✹✌✵å✸✹✎ ✶å✸✷✌✵å✵✼ ✼✷å✸✻✌✶å✺

✞✠✠ ✭❐✎❐✮ ✍✷ ✍ ✶✸å✵✽✌✵å✷✹ ✶✽å✹✶✌✵å✸✵✎ ✶å✹✶✌✵å✵✷✎ ✼✹å✹✺✌✶å✹

✞✠✠✠ ✭➘✎➘✮ ✍✷ ✍ ✶✵å✻✼✌✵å✸✷ ✶✺å✸✸✌✵å✹✺ ✶å✹✹✌✵å✵✸✎ ✻✵å✶✹✌✶å✽

✠✡ ✭➱✎❐✮ ✍✷ ✍ ✶✹å✵✽✌✵å✸✷✎ ✶✾å✷✽✌✵å✸✽✎ ✶å✸✼✌✵å✵✶✎ ✽✵å✺✼✌✶å✽✎

✡ ✭➱❐✎➘✮ ✍✷ ✍ ✶✹å✼✺✌✵å✷✶✎ ✷✵å✹✷✌✵å✷✻✎ ✶å✸✾✌✵å✵✸✎ ✽✻å✽✷✌✶å✷✎

Ïð❴♠❧÷à❝❴❧✏ ✎ ✂ ✟✦✵å✾✺

✃àê ❵❴❭❝❩ ❴� ïð❩❵❧❭❧❝❝ûõ ❴❤❤ä❧❭❩❵à❝❴éå ❤❵❴❝❩✲
♠à❫ê❴ ✞ ❩ïû❫❝❩é ãðóïïû ❩✁äà❭àä❴ ❤à♠û♠❴ ❵û❤❩ê❴♠❴
ï❩êà�à❫❧äÿ♠❴ ♠❩ä❩÷❝❩❤❫❴ ❴ ❭❩❤❫❩❵❧ð❝❩ ✭✟✦✵å✾✺✮ ïð❧✲
❵❩❤õ❩❭❴ä❴ ❤❵❧ð❤❫❝❴ö ❴� ê❩❝❫ð❩äñ❝❩é ãðóïïû ❝à ✷✹å✻
êã ✭✸✼å✷ ✪✮❥ ✃ð❩♠❧ ❫❩ã❩å ❭❩❤❫❩❵❧ð❝❩ ✭✟✦✵å✾✺✮ ❵û❤❩êàÿ
♠❩ä❩÷❝❩❤❫ñ ❝à✁äþ❭àäà❤ñ ó ❤❵❴❝❩♠à❫❩ê ✠✡ ❴ Õ ❩ïû❫✲
❝ûõ ãðóïï❥ Ï❩ ♠❩ä❩÷❝❩❤❫❴ ❤❵❴❝❩♠à❫ê❴ ê❩❝❫ð❩äñ❝❩é
ãðóïïû ó❤❫óïàä❴ ❤❵❴❝❩♠à❫êà♠ ❴� ✠✡ ❴ Õ ãðóïï ❝à
✶✹å✹✸ êã ✭✷✶å✽ ✪✮ ❴ ✷✵å✻✽ êã ✭✸✶å✸ ✪✮ ❤❩❩❫❵❧❫❤❫❵❧❝❝❩❥

Ï❩ ê❩ä❴÷❧❤❫❵ó ï❩ð❩❤ÿ❫ ïð❴ ❩❫ú❧♠❧ ❵ ✷✽✂❭❝❧❵❝❩♠
❵❩�ðà❤❫❧ ✭❤♠❥ ❫à✁ä❴öó ✑✮ ï❩êà�à❫❧ä❴ ❤❵❴❝❩♠à❫❩ê ê❩❝✲
❫ð❩äñ❝❩é ãðóïïû ❭❩❤❫❩❵❧ð❝❩ ✭✟✦✵å✾✺✮ ó❤❫óïàä❴ ï❩êà✲
�à❫❧äÿ♠ ❤❵❴❝❩♠à❫❩ê ✞å ✡å ✠✡ ❴ ✠✞ ❩ïû❫❝ûõ ãðóïï ❝à
✸å✺✾ ✭✸✶å✵✵✪✮å ✷å✽✹ ✭✷✹å✺✷ ✪✮å ✷ ✭✶✼å✷✼ ✪✮ ❴ ✶å✽✹ ✭✶✺å✽✽
✪✮ ã❩ä❩❵û ❤❩❩❫❵❧❫❤❫❵❧❝❝❩❥

❒à❤❤à ã❝❧�❭à ïð❴ ❩❫ú❧♠❧ ❵ ✷✽✂❭❝❧❵❝❩♠ ❵❩�ðà❤❫❧ ❵
ê❩❝❫ð❩äñ❝❩é ãðóïï❧ ❴♠❧äà ❝❧❭❩❤❫❩❵❧ð❝❩❧ ïð❧❵❩❤õ❩❭✲
❤❫❵❩ ❝à ✸å✵✺ êã ✭✸å✼✸✪✮ ❝à❭ ❭à❝❝û♠ ï❩êà�à❫❧ä❧♠ ❵ ✞✠✠✠
❩ïû❫❝❩é ãðóïï❧❥ Ïð❴ ý❫❩♠ ê❩❝❫ð❩äñ❝àÿ ãðóïïà ❭❩❤❫❩✲
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✤

â★ðí✯ ó✲✳óï✴✿✴ ï✯ ý✳✯ìó ï✯ê✴❀✴✳★✿❁ í✴ ❂❂❃❄❅ êã
❆❇❈❉❊●❍❏ ❑ ✯ï▲✳í✯◆ ãðóïï★❃ ❂❖❃❂❂ êã P❂◗❃❘❖❍❏ ❙ ❑❑
✯ï▲✳í✯◆ ãðóïï★❃ ❂❄❃❖❖ êã P❖❚❃❅❚ ❯❲ ❙ ❨❩ ✯ï▲✳í✯◆
ãðóïï★❃ ❚❬❃◗❖ êã P◗◗❃❅❄ ❯❲ ❙ ❭ ✯ï▲✳í✯◆ ãðóïï★❃ ❂❂❃◗❂
êã P❂❚❃❄❪❍❏ ❙ ❭❑ ✯ï▲✳í✯◆ ãðóïï★❃ ❂❫❃❫❂ êã P❂❖❃❖❅❍❏ ❙
❩❨❨ ✯ï▲✳í✯◆ ãðóïï★❃ ❖❫❃❅ êã P❖❅❃❂❫ ❯❲ ❙ ❑❴ ✯ï▲✳í✯◆
ãðóïï★❃ ❚❫❃❅❪ êã P❚❪❃◗❚❍❏ ❙ Õ ✯ï▲✳í✯◆ ãðóïï★❵
❛✴✲✲✴ ❂ ã✯✿✯â▲ ïð❜ ✯✳ú★ì★ P✲ì❵ ✳✴❝✿❜❞ó ●❲ ó ❡❜❢

â✯✳í▲õ ê✯í✳ð✯✿❣í✯◆ ãðóïï▲ ❝▲✿✴ ❤✯✲✳✯â★ðí✯ í❜❡★❃
÷★ì â ✯ï▲✳í▲õ ãðóïï✴õ❃ ❜ ❤✴íí✴ÿ ð✴❀í❜❞✴ ✲✯✲✳✴â❜✿✴

✯✳ ❫❃❂◗ êã ❤✯ ❫❃❪◗ êã PÐ✦❫❃❄❅❲❵ Ïð❜ ý✳✯ì í✴❜❝✯✿❣ü★★
❀í✴÷★í❜★ ì✴✲✲▲ ✯❤í✯◆ ã✯✿✯â▲ ïð❜ ✯✳ú★ì★ ❙ ❪❃❪❄ êã
ï✯ê✴❀✴✿❜ ❡❜â✯✳í▲★ ❩ ❜ Õ ✯ï▲✳í▲õ ãðóïï❵

Ï✯ ✲✯õð✴íí✯✲✳❜ ï✯ð✯✲ÿ✳ ïð❜ ✯✳ú★ì★ â ❖❘❙❤í★âí✯ì
â✯❀ð✴✲✳★ ✲â❜í✯ì✴✳ê❜ â✲★õ ãðóïï ï✯ê✴❀✴✿❜ ❤✯✲✳✴✳✯÷í✯
â▲✲✯ê❜★ ð★❀ó✿❣✳✴✳▲❵ ➘✴íí▲◆ ï✯ê✴❀✴✳★✿❣ â✴ð❣❜ð✯â✴✿ â
ïð★❤★✿✴õ ❄❬❃❂❘ ❙ ❄❄❃❚❬ ❯❵ ❮✴❜❝✯✿★★ â▲✲✯ê❜◆ óð✯â★í❣
✲✯õð✴íí✯✲✳❜ ï✯ð✯✲ÿ✳ ïð❜ ✯✳ú★ì★ í✴ì❜ ❝▲✿ ✯✳ì★÷★í â
❭❑ ✯ï▲✳í✯◆ ãðóïï★ ❜ ✲✯✲✳✴â❜✿ ❄❄❃❚❬❍✳

Ò✴❝✿❜❞✴ ● ❙ Ï✯ê✴❀✴✳★✿❜ ÷❜✲✳✯ï✯ð✯❤í▲õ ❜ ï✯ì★✲í▲õ ✲â❜í✯ì✴✳✯ê ïð❜ ✯✳úúì★ â ❖❘ ❤í★◆❃ P▼�♠❲

➹ðóïï✴
✃✯✿❙â✯❃
ã✯✿✯â

Ï✯ê✴❀✴✳★✿❜ ïð❜ ✯✳úúì★ â ❖❘ ❤í★◆
Ñ✯õð✴íí✯✲✳❣❃

❍
✃✯✿❜÷★✲✳â✯
ï✯ð✯✲ÿ✳❃ ã✯✿✯â

❛✴✲✲✴ ãí★❀❤✴❃
êã

❛✴✲✲✴ ❂ ã✯✿✯â▲❃
êã

✃✯í✳ð✯✿❣❢
í✴ÿ ãðóïï✴

✃➪ ❇✷ ❂❂❃❅❘�❫❃❚❫ ❘❂❃❬❪�❖❃❖❚ ❪❃❫❅�❫❃❫◗ ❄❪❃❚❬�❂❃❚❘

❰
✁
û
✂
í
û
✄
ã
ð
ó
✁
✁
û

☎
à
í
à
ä
✆
✝
à
ÿ

✆
✄
ë
✄
✝
ö
è
ÿ

❨ P➱�➱❲ ❇✷ ❂❖❃❘❚�❫❃◗❂ ❄❚❃❬❖�❖❃❄❪� ❪❃❚❫�❫❃❫❚� ❄❬❃❂❘�❂❃❚❄
❨❨ P❐�❐❲ ❇✷ ❂❖❃❘❅�❫❃❖❘ ❄❚❃❪❘�❖❃❖❬� ❪❃❚❂�❫❃❫◗� ❄❘❃❫❪�❫❃❄❬
❨❨❨ P➘�➘❲ ❇✷ ❂❂❃❫❫�❫❃❖❫ ❘❖❃❚◗�❂❃❬❅ ❪❃◗❘�❫❃❫❖� ❄❘❃❬❂�❫❃❘❄
❨❩ P➱�❐❲ ❇✷ ❂❚❃◗❖�❫❃❚❬� ❂❫❫❃❘❄�❖❃❪❬� ❪❃❅❖�❫❃❫❂� ❄❪❃❫❖�❂❃❄❬
❩ P➱❐�➘❲ ❇✷ ❂❅❃❂❪�❫❃❖❬� ❂❂❘❃❫❄�❂❃❄❄� ❪❃❪❄�❫❃❫❖� ❄❘❃❅❘�❫❃❄❪

➘
à
✂
✆
✝
à
ÿ

✆
✄
ë
✄
✝
ö
è
ÿ

❩❨ P➱�➱❲ ❇✷ ❂❖❃❘❚�❫❃❖❅ ❄❚❃❫❘�❂❃❄❄� ❪❃❖❅�❫❃❫❚� ❄❄❃❚❬�❫❃❬❂
❩❨❨ P❐�❐❏ ❇✷ ❂❖❃❪❅�❫❃❖❪ ❄❂❃❬❘�❂❃❄❂� ❪❃❂❄�❫❃❫❂� ❄❪❃◗❪�❂❃❫◗
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Ïð❜ ý✳✯ì ï✯ê✴❀✴✳★✿❜ ✲✯õð✴íí✯✲✳❜ ïð❜ï✿✯❤✴ ê✯í❢
✳ð✯✿❣í✯◆ ãðóïï▲ ïð❜ í★❤✯✲✳✯â★ðí✯ì ð✴❀✿❜÷❜❜ ó✲✳ó❢
ï✴✿❜ ý✳✯ìó ❡★ ï✯ê✴❀✴✳★✿❁ í✴ ❫❃❪❂❯ â ✲ð✴âí★í❜❜ ✲ ❨❨
✯ï▲✳í✯◆ ãðóïï✯◆❃ í✴ ❂❃❖❅ ❯ ❙ ✲ ❨❨❨ ✯ï▲✳í✯◆ ãðóïï✯◆❃
í✴ ❂❃❖❖❯ ❙ ✲ ❩ ✯ï▲✳í✯◆ ãðóïï✯◆❃ í✴ ❖❍ ❙ ✲ ❩❨ ✯ï▲✳❢
í✯◆ ãðóïï✯◆❃ í✴ ❫❃❂❂ ❯ ❙ ✲ ❩❨❨ ✯ï▲✳í✯◆ ãðóïï✯◆❃ í✴
❇❉❇✾❍ ❙ ✲ ❩❨❨❨ ✯ï▲✳í✯◆ ãðóïï✯◆❃ í✴ ❫❃◗❅❍ ❙ ✲ ❳ ✯ï▲✳❢
í✯◆ ãðóïï✯◆❀ ❜ ïð★â✯✲õ✯❤❜✿❜ í✴ ❂❃❂❘❯❃ ❫❃❚◗❯ ❜
✵❉❊❊❯ ï✯ê✴❀✴✳★✿❜ ❨❃ ❨❩ ❜ ❨❳ ✯ï▲✳í▲õ ãðóïï✳

➶û✁îäû

Ò✴ê❜ì ✯❝ð✴❀✯ì❉ í✴ ✯✲í✯â✴í❜❜ ïð✯â★❤★íí▲õ ❜✲✲✿★❢
❤✯â✴í❜◆ ì▲ ✲❤★✿✴✿❜ â▲â✯❤▲ ✯ ✳✯ì❃ ÷✳✯ ❝✯✿★★ â▲✲✯❢
ê❜ì ❜ ❡★✿✴✳★✿❣í▲ì â ïð✯❜❀â✯❤✲✳â★íí✯ì ✯✳í✯ü★í❜❜
ìí✯ã✯ï✿✯❤❜★ì ✯❝✿✴❤✴❁✳ ã❜❝ð❜❤í▲★ ✲â❜í✯ì✴✳ê❜ ❋✶ ✲
ã★í✯✳❜ï✯ì ➱❐❉ ✲✿ó÷★íí▲★ ✲ õðÿê✴ì❜ ï✯ð✯❤▲ ❤❁ð✯ê
ê✴í✴❤✲ê✯◆ ❜ ❤✴✳✲ê✯◆ ✲★✿★ê❞❜◆❵ Ïð❜ ý✳✯ì ✲â❜íê❜ ê✴❢
í✴❤✲ê✯ã✯ ïð✯❜✲õ✯❡❤★í❜ÿ ❝✯✿★★ ìí✯ã✯ï✿✯❤í▲ ï✯ ✯✳❢
í✯ü★í❜❁ ê ✲â❜íê✴ì ❤✴✳✲ê✯◆ ✲★✿★ê❞❜❜❵ Ï✯ì❜ì✯ ý✳✯ã✯
✲â❜í✯ì✴✳ê❜ ï✯ð✯❤▲ ◆✯ðêü❜ð ✯❝★❜õ ✲★✿★ê❞❜◆ ïð❜

✲êð★✂❜â✴í❜❜ ✲ õðÿê✴ì❜ ï✯ð✯❤▲ ✿✴í❤ð✴✲ ✳✴ê❡★ ï✯ê✴❢
❀▲â✴❁✳ ❤✯✲✳✯â★ðí✯ â▲✲✯ê❜★ ð★❀ó✿❣✳✴✳▲ ï✯ ìí✯ã✯❢
ï✿✯❤❜❁❃ ÷✳✯ ✲✿ó❡❜✳ ✯❤í❜ì ❜❀ ô✴ê✳✯ð✯â ï✯❤✳â★ð❡❤★❢
í❜ÿ ýôô★ê✳✴ ã★✳★ð✯❀❜✲✴❵

➷❜â✯✳í▲★ ï✯ð✯❤▲ ❤❁ð✯ê ê✴í✴❤✲ê✯◆ ❜ ❤✴✳✲ê✯◆ ✲★❢
✿★ê❞❜◆ ï✯ê✴❀✴✿❜ ✿ó÷ü❜★ ð★❀ó✿❣✳✴✳▲ ï✯ êðóïí✯ï✿✯❤❢
í✯✲✳❜❵ Ïð❜ ý✳✯ì â ãðóïï★ ❡❜â✯✳í▲õ ê✴í✴❤✲ê✯◆ ✲★✿★ê❢
❞❜❜ ì▲ â▲ÿâ❜✿❜ ✳★í❤★í❞❜❁ ï✯✿✯❡❜✳★✿❣í✯ã✯ â✿❜ÿí❜ÿ
õðÿê✯â ï✯ð✯❤▲ ❤❁ð✯ê ïð❜ ✲êð★✂❜â✴í❜❜ ✲✯ ✲â❜íê✴ì❜
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P➱❐➘❲ ã★í✯✳❜ï✴ì❜ ê✴ê ê✴í✴❤✲ê✯◆❃ ✳✴ê ❜ ❤✴✳✲ê✯◆ ✲★❢
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✆ë✔✓✒ ✴òà✑î✸ë✔✑èÿ è ✕✔ð✴✕✔êòè✸✒ ðà☎✸èòèÿü ✲
➶îëãîãðàä✿ à☎ä✲✸î ➶îë➹�✱ ✷✵✵✁ü ✲ ✷✽✵ ✴ü

✂✳ Ï✂✏★✁ê✌â ➚✍✄✍ ☎êòóàëü✑✒✔ è✑✑î✸àöèî✑✑✒✔ ð✔✲
ø✔✑èÿ ✸ ✴✸è✑î✸îä✴ò✸✔ü Ïåð✢ñåå✚✗✘✛✙å ✢✘✗✛✙✲
✘✙✜✢✚✘✙✆ ✚å✙ð✗ÿ ✗ ñðàå✚✗åà✳ ✷✵✶✷❀ ✷✿✶✻✲✶✼✳

✾✳ ❒àò✔ðèàë✒ ✴✔ë✔êòîð✑îãî ✴î✸✔âà✑èÿ ✕î ðà☎✸èòèþ
æè✸îò✑î✸îä✴ò✸à è ✓àë✒û ôîð✓ ûî☎ÿé✴ò✸î✸à✑èÿ
✑à ✴✔ë✔ü❒î✴ê✸à✱ ✶✝ îêòÿ✆ðÿ✱ ✷✵✶✹ ãü

✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲

✄î✴òó✕èëà ✸ ð✔äàêöèþ✿ ✶✵ü✶✵ü✷✵✶✹ ãü

Ð✍✯✍ ❐✁øóê✎ äîêòîð ✴✔ëü✴êîûî☎ÿé✴ò✸✔✑✑✒û ✑àóê✱ ✕ðîô✔✴✴îð✱ ☎à✸✔äóþâèé êàô✔äðîé ÷à✴ò✑îé ☎îîò✔û✑èè è ✆èî✲
ò✔û✑îëîãèè Ô➹✞❰� ➶✄❰ ➠❰ðëî✸✴êèé ãî✴óäàð✴ò✸✔✑✑✒é àãðàð✑✒é ó✑è✸✔ð✴èò✔ò➺✟
✰✠ ✡☛☞✌✍✎ ☛✺✏☛✑✏✌☛ ❡✲♠❛✒✓✿ ❜✒✐☛✶✸❅②❛✳r✉

�➘✃ ✻✻✣✳✷✷✶✳✶ ✭✂✮❀ ✻✻✣✳✷✷✷ ✭✷✷☛✳✻✮

✃✍ ➚✍ ❐✂ùóê✌â✎ êà✑äèäàò ✆èîëîãè÷✔✴êèû ✑àóê✱ äîö✔✑ò
❑✔ ❆✔ ▲✕✖✗❝✗✘❦♦✈✟ Ñ❛♥❞✒❞❛✙❡ ✐❢ ❇✒✐✓✐❣✒✚❛✓ ❙✚✒❡♥✚❡s✟ ❉✐✚❡♥✙

➮✍Þ✍✛✂✜✌✏✦í✱ ✓àãè✴òðà✑ò
■✔ ❨✘✔ ❋✕✢♦✣✤✥✟ ✉♥❞❡r❣r❛❞✉❛✙❡

Ô➹✞❰� ➶✄❰ ➠❰ðëî✸✴êèé ãî✴óäàð✴ò✸✔✑✑✒é àãðàð✑✒é ó✑è✸✔ð✴èò✔ò➺✱ Ðî✴✴èÿ✱ ❰ð➳ë
❖r❡✓ ❙✙❛✙❡ ✦❣r✒✚✉✓✙✉r❛✓ ❯♥✒✧❡rs✒✙②✟ ❘✉ss✒❛✟ ❖r❡✓ ★✼ ✭☛✂✻✷✮ ☛✣✲☛✵✲✻☛ ❡✲♠❛✒✓✿ ❜✒✐☛✶✸❅②❛✳r✉

ÑÏ❰Ñ❰➪ Ï❰➶ÛØ➴✯➮ß✃➚×➴ÑÒ➶➚➮ ÑÒ❰➱✃❰ÑÒ➮
➷➮➶❰Ò✯ÛÕ➷➮Ð❰➶ ÏÐ➮ ÕÐ➚✯➴✯➮➮

✭▼❡✙❤✐❞ ❢✐r ✒♠♣r✐✧✒♥❣ ✙❤❡ q✉❛✓✒✙② ❛♥❞ r❡s✒s✙❛♥✚❡ ❛♥✒♠❛✓ ❢❛✙s s✙✐r❛❣❡✮

Ö✔ëüþ ðà✆îò✒ ÿ✸ëÿëî✴ü è☎ó÷✔✑è✔ ✸ëèÿ✑èÿ à✑òè✲
îêè✴ëèò✔ë✔é ✕ðèðîä✑îãî ✕ðîè✴ûîæä✔✑èÿ ✑à êà÷✔✴ò✸î è
✴òîéêî✴òü æè✸îò✑✒û æèðî✸ ✕ðè ûðà✑✔✑èèü à☎ó÷✔✑î
✸ëèÿ✑è✔ ✆èîëîãè÷✔✴êè àêòè✸✑îãî êî✓✕ë✔ê✴à ✕ëîäî✸
êàëè✑✒ ✑à äè✑à✓èêó êè✴ëîò✑îãî è ✕✔ð✔êè✴✑îãî ÷è✴✔ë
✴✸è✑îãî æèðà ✕ðè ûðà✑✔✑èèü �✴òà✑î✸ë✔✑à à✑òèîêè✴ëè✲
ò✔ëü✑àÿ àêòè✸✑î✴òü ✆èîôëà✸î✑îèäî✸ ✆èîëîãè÷✔✴êè
àêòè✸✑îãî êî✓✕ë✔ê✴à êàëè✑✒✱ ÷òî ✕î☎✸îëÿ✔ò ð✔êî✓✔✑✲
äî✸àòü èû äëÿ è✴✕îëü☎î✸à✑èÿ ✸ êà÷✔✴ò✸✔ äî✆à✸îê à✑✲
òèîêè✴ëèò✔ëü✑îãî ä✔é✴ò✸èÿ ✸ ✕ðîè☎✸îä✴ò✸✔ æè✸îò✑✒û
æèðî✸ü

✃✤✩÷✂â✪✂ ✫✤✌â☞✬ æè✸îò✑✒✔ æèð✒✱ à✑òèîê✴èäà✑✲
ò✒✱ ✆èîôëà✸î✑îèä✒✱ ✕✔ð✔êè✴✑î✔ ÷è✴ëî✱ êè✴ëîò✑î✔
÷è✴ëî✱ ✴ðîê ûðà✑✔✑èÿü

❚❤❡ ❛✒♠ ✐❢ ✙❤❡ ✇✐r✯ ✇❛s ✙✐ s✙✉❞② ✙❤❡ ❡❢❢❡✚✙ ✐❢ ❛♥✙✒✐①✲
✒❞❛♥✙s ✐❢ ♥❛✙✉r❛✓ ✐r✒❣✒♥ ✐♥ ✙❤❡ q✉❛✓✒✙② ❛♥❞ ❞✉r❛❜✒✓✒✙② ✐❢
❛♥✒♠❛✓ ❢❛✙s ✒♥ s✙✐r❛❣❡✳ ❚❤❡ ✒♥❢✓✉❡♥✚❡ ✐❢ ❜✒✐✓✐❣✒✚❛✓✓② ❛✚✲
✙✒✧❡ ✚✐♠♣✓❡① ❢r✉✒✙s ✐❢ ❱✒❜✉r♥✉♠ ✐♥ ✙❤❡ ❞②♥❛♠✒✚s ✐❢ ✙❤❡
❛✚✒❞ ❛♥❞ ♣❡r✐①✒❞❡ ♥✉♠❜❡rs ✐❢ ♣✐r✯ ❢❛✙ ❢✐r s✙✐r❛❣❡✳ ❊s✙❛❜✲
✓✒s❤❡❞ ❛♥✙✒✐①✒❞❛♥✙ ❛✚✙✒✧✒✙② ✐❢ ❜✒✐✓✐❣✒✚❛✓✓② ❛✚✙✒✧❡ ❜✒✐❢✓❛✲
✧✐♥✐✒❞s ✚✐♠♣✓❡① ✧✒❜✉r♥✉♠✟ ✇❤✒✚❤ ❛✓✓✐✇s ✙✐ r❡✚✐♠♠❡♥❞
✙❤❡♠ ❢✐r ✉s❡ ❛s ❛❞❞✒✙✒✧❡s ✒♥ ✙❤❡ ♣r✐❞✉✚✙✒✐♥ ✐❢ ✙❤❡ ❛♥✙✒✐①✲
✒❞❛♥✙ ❛✚✙✒✐♥ ✐❢ ❛♥✒♠❛✓ ❢❛✙s✳

❑✕✴✻♦✣✢✖❀ ❛♥✒♠❛✓ ❢❛✙s✟ ❛♥✙✒✐①✒❞❛♥✙s✟ ❜✒✐❢✓❛✧✐♥✐✒❞s✟
♣❡r✐①✒❞❡ ✧❛✓✉❡✟ ❛✚✒❞ ✧❛✓✉❡✟ ✙❤❡ s✙✐r❛❣❡ ♣❡r✒✐❞✳

➶ ✕ðîö✔✴✴✔ ✕✔ð✔ðà✆îòêè è ûðà✑✔✑èÿ æèðî✸îé
òêà✑è ó✆îé✑✒û æè✸îò✑✒û èëè ✸✒ä✔ë✔✑✑✒û è☎ ✑✔✔
æèðî✸ ✕îä ✸ëèÿ✑è✔✓ ✆èîëîãè÷✔✴êèû è ôè☎èêî✲
ûè✓è÷✔✴êèû ôàêòîðî✸ ✕ðîè✴ûîäÿò ðà☎✑îî✆ðà☎✑✒✔
✕ð✔✸ðàâ✔✑èÿü ✃î✑òàêò æèðî✸îé òêà✑è ✓ÿ✴à ✴ êè✴ëî✲
ðîäî✓ ✸î☎äóûà✱ ✸îäîé✱ ✓èêðîîðãà✑è☎✓à✓è✱ ✓✔òàëëà✓è
è òü ✕ü ✸✒☎✒✸à✔ò ôè☎èêî✲ûè✓è÷✔✴êè✔ è ✆èîëîãè÷✔✲
✴êè✔ ✕ðîö✔✴✴✒✱ è☎✓✔✑ÿþâè✔ ✴✸îé✴ò✸à æèðî✸îãî

✴✒ðüÿ è òêà✑✔é ✓ÿ✴àü à✑ò✔✑✴è✸✑î✴òü è☎✓✔✑✔✑èé ☎à✲
✸è✴èò êàê îò ✴✸îé✴ò✸ ✴✒ðüÿ✱ òàê è îò ó✴ëî✸èé ûðà✑✔✲
✑èÿü ❰êè✴ëèò✔ëü✑✒✔ è ãèäðîëèòè÷✔✴êè✔ ✕ðîö✔✴✴✒
✓îãóò ✸✒☎✸àòü ✕îð÷ó æèðî✸ü ➶ ð✔☎óëüòàò✔ è☎✓✔✑ÿ✔ò✴ÿ
èû ûè✓è÷✔✴êèé ✴î✴òà✸✱ óûóäøàþò✴ÿ îðãà✑îë✔✕òè÷✔✲
✴êè✔ ✕îêà☎àò✔ëè è ✕èâ✔✸àÿ ö✔✑✑î✴òüü ✄ðîö✔✴✴✒ ãèä✲
ðîëè☎à è îêè✴ë✔✑èÿ ÷à✴òî ✕ðîò✔êàþò îä✑î✸ð✔✓✔✑✑î✱
ó✴èëè✸àÿ è☎✓✔✑✔✑èÿ æèðàü
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❧

t ③④ÿçè ③ ýòèì öåëüþ íàøåé ðàáîòû ÿ④ëÿëî③ü èçó✲
÷åíèå ④ëèÿíèÿ àíòèîêè③ëèòåëåé ïðèðîäíîãî ïðîè③õîæ✲
äåíèÿ íà ôèçèêî�õèìè÷å③êèå õàðàêòåðè③òèêè æè④îòíî✲
ãî æèðà ïðè õðàíåíèè✳ t çàäà÷è è③③ëåäî④àíèÿ ④õîäèëî✿

➲ ïðî④å③òè ③ðà④íèòåëüíóþ îöåíêó ðàçëè÷íûõ
④èäî④ ïèùå④ûõ æèðî④â

➲ è③③ëåäî④àòü ④ëèÿíèå ôàêòîðî④ îêðóæàþùåé
③ðåäû íà ③ðîêè õðàíåíèÿ è ôèçèêî�õèìè÷å③êèå ïîêà✲
çàòåëè æèðî④â

➲ ④ûÿ③íèòü ④ëèÿíèå àíòèîê③èäàíòî④ ïðèðîäíî✲
ãî ïðîè③õîæäåíèÿ íà êà÷å③ò④î æèðî④ ïðè õðàíåíèèâ

➲ ðàçðàáîòàòü ðåêîìåíäàöèè ïî è③ïîëüçî④àíèþ
ïðèðîäíîãî àíòèîê③èäàíòà✳

t êà÷å③ò④å è③òî÷íèêà ïðèðîäíûõ àíòèîê③èäàí✲
òî④ è③ïîëüçî④àë③ÿ áèîëîãè÷å③êè àêòè④íûé êîìïëåê③
ïëîäî④ êàëèíû ④ ④èäå ýê③òðàêòà✳ t îïûòàõ è③③ëåäî④à✲

ëè êà÷å③ò④î ③ëåäóþùèõ ④èäî④ æèðî④✿ Ñ④èíîé õðåá✲
òî④ûé✱ Ñ④èíîé ③ ïàøèíû✱ ➪àðàíèé✱ ➹ó③èíûé✱ ➹î④ÿ✲
æèé✳

➮③ïîëüçî④àíèå àíòèîêè③ëèòåëåé äàåò ④îç✲
ìîæíî③òü ïðîäëèòü ③ðîê õðàíåíèÿ ïèùå④îãî ③û✲
ðüÿ✱ ïîëóïðîäóêòî④ è ãîòî④ûõ ïðîäóêòî④✱ çàùèùàÿ
èõ îò ïîð÷è✱ ④ûç④àííîé îêè③ëåíèåì êè③ëîðîäîì
④îçäóõà✳

Ðà③③ìîòðèì ④ëèÿíèå áèîëîãè÷å③êè àêòè④íîãî
êîìïëåê③à êàëèíû íà ïåðåêè③íîå ÷è③ëî ✭ðè③✳ ✶�✺✮✁

➚íàëèç ãðàôèêî④ ïîêàçû④àåò✱ ÷òî äîáà④ëåíèå
áèîôëà④îíîèäî④ êàëèíû ④ êîëè÷å③ò④å ✶✵ ã íà ✶✵✵ êã
æèðà îáå③ïå÷è④àåò ïîëíîöåííîå õðàíåíèå æèðà ④③åõ
④èäî④ ïðè ëþáûõ ó③ëî④èÿõ õðàíåíèÿ✳

Ðè③✳ ✶� ➮çìåíåíèå ïåðåêè③íîãî ÷è③ëà æèðà ③④èíîãî õðåáòî④îãî ïîä äåé③ò④èåì áèîôëà④îíîèäî④ êàëèíû ④
ïðîöå③③å õðàíåíèÿ✿ ✶ ➊ êîíòðîëü ïðè t ❂✹✂Ñâ ✷ ➊ t❂✹✂❈❀ ✸ � t❂✄☎✂Ñ✱ íà ③④åòóâ ✆ � t❂✄☎✂Ñ✱ ④ òåìíîòåâ ✝ ➊ t❂✄☎✂Ñ✱
ïðè ïî④ûøåííîé ④ëàæíî③òè✳

✞✟✞✠✡

✞✟✞✠✻

✞✟✞✠✼

✞✟✞✠✽

✞✟✞✠✾

✞✟✞☛

✞✟✞☛✠

✞✟✞☛☛

✞✟✞☛☞

✞✟✞☛✌

✞✟✞☛✡

✞✟✞☛✻

✞✟✞☛✼

✞✟✞☛✽

✞✟✞☛✾

✞✟✞☞

✞ ✠ ☞ ✠✞ ☞✞

⑧✍ ➁✎✏

✦✧✑✩✑★✫✬✒✓★✯✰✑✔✒✯ ✕✧✖✰✓✰✬✴✗ ✔✘✒

✠ ☛ ☞ ✌ ✡
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▲

▼◆ñ❖ P◗ ❘❙❚❯❱❯❱◆❯ ❲❯❳❯❨◆ñ❱❩❬❩ ❭◆ñ❪❫ ❴◆❳❫ ñ❵◆❱❩❬❩ ñ ❲❫❛◆❱❜ ❲❩❝ ❝❯❞ñ❡❵◆❯❚ ❢◆❩❣❪❫❵❩❱❩◆❝❩❵ ❨❫❪◆❱❜ ❵ ❲❳❩❤
✐❯ññ❯ ❥❳❫❱❯❱◆ÿ✿ ✶ ➊ ❨❩❱❡❳❩❪ü ❲❳◆ t ❂✹✵Ñ❀ P ➊ t❂✹✵❈� ✸ ◗ t❂✷✁✵Ñ✱ ❱❫ ñ❵❯❡ó❀ ✂ ◗ t❂✷✁✵Ñ✱ ❵ ❡❯❚❱❩❡❯❀ ✺ ➊ t❂✷✁✵Ñ✱ ❲❳◆
❲❩❵❜❛❯❱❱❩❞ ❵❪❫❴❱❩ñ❡◆❖

▼◆ñ❖ ✄◗ ❘❙❚❯❱❯❱◆❯ ❲❯❳❯❨◆ñ❱❩❬❩ ❭◆ñ❪❫ ❴◆❳❫ ❢❫❳❫❱ü❯❬❩ ❲❩❝ ❝❯❞ñ❡❵◆❯❚ ❢◆❩❣❪❫❵❩❱❩◆❝❩❵ ❨❫❪◆❱❜ ❵ ❲❳❩✐❯ññ❯
❥❳❫❱❯❱◆ÿ✿ ✶ ➊ ❨❩❱❡❳❩❪ü ❲❳◆ t ❂✹✵Ñ❀ P ➊ t❂✹✵❈� ✸ ◗ t❂✷✁✵Ñ✱ ❱❫ ñ❵❯❡ó❀ ✂ ◗ t❂✷✁✵Ñ✱ ❵ ❡❯❚❱❩❡❯❀ ✺ ➊ t❂✷✁✵Ñ✱ ❲❳◆ ❲❩❤
❵❜❛❯❱❱❩❞ ❵❪❫❴❱❩ñ❡◆❖

☎✆☎✝✼✞
☎✆☎✝✽
☎✆☎✝✽✞
☎✆☎✝✾
☎✆☎✝✾✞
☎✆☎✟

☎✆☎✟☎✞
☎✆☎✟✝
☎✆☎✟✝✞
☎✆☎✟✟
☎✆☎✟✟✞
☎✆☎✟✠
☎✆☎✟✠✞
☎✆☎✟✡
☎✆☎✟✡✞
☎✆☎✟✞
☎✆☎✟✞✞
☎✆☎✟✻
☎✆☎✟✻✞
☎✆☎✟✼
☎✆☎✟✼✞
☎✆☎✟✽
☎✆☎✟✽✞
☎✆☎✟✾
☎✆☎✟✾✞
☎✆☎✠

☎ ✝ ✠ ✝☎ ✠☎

⑧⑩ ✥➃➄

✦✧☛✩☛★✫✬☞✮★✯✌☛✍☞✯ ✲✧✎✌✮✌✬✴✏ ✍✑☞

✝ ✟ ✠

✡ ✞

☎✆☎✝✠

☎✆☎✝✠✞

☎✆☎✝✡

☎✆☎✝✡✞

☎✆☎✝✞

☎✆☎✝✞✞

☎✆☎✝✻

☎✆☎✝✻✞

☎✆☎✝✼

☎✆☎✝✼✞

☎✆☎✝✽

☎✆☎✝✽✞

☎✆☎✝✾

☎✆☎✝✾✞

☎✆☎✟

☎ ✝ ✠ ✝☎ ✠☎

✒✓ ➁✔✕

✖✗✘✙✘✪✚✛✜✢✪✣✤✘✭✜✣ ✰✗✳✤✢✤✛❁❃ ✭❄✜

✝ ✟ ✠

✡ ✞
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❨

Ðèñ ❩❬❭ ➮çìåíåíèå ïåðåêèñíîãî ÷èñëà æèðà ã❪ñèíîãî ïîä äåéñòâèåì áèîôëàâîíîèäîâ êàëèíû â ïðîöåññå õðà❫
íåíèÿ✿ ✶ ➊ êîíòðîëü ïðè t ❂✹✵Ñ❀ ✷ ➊ t❂✹✵❈� ✸ ❭ t❂✁✂✵Ñ✱ íà ñâåò❪❀ ❬ ❭ t❂✁✂✵Ñ✱ â òåìíîòå❀ ✺ ➊ t❂✁✂✵Ñ✱ ïðè ïîâû❫
øåííîé âëàæíîñòè❩

Ðèñ❩✺❭ ➮çìåíåíèå ïåðåêèñíîãî ÷èñëà æèðà ãîâÿæüåãî ïîä äåéñòâèåì áèîôëàâîíîèäîâ êàëèíû â ïðîöåññå
õðàíåíèÿ✿ ✶ ➊ êîíòðîëü ïðè t ❂✹✵Ñ❀ ✷ ➊ t❂✹✵❈� ✸ ❭ t❂✁✂✵Ñ✱ íà ñâåò❪❀ ❬ ❭ t❂✁✂✵Ñ✱ â òåìíîòå❀ ✺ ➊ t❂✁✂✵Ñ✱ ïðè ïî❫
âûøåííîé âëàæíîñòè❩

➚íàëèç äàííûõ ïî îïðåäåëåíèþ ïîêàçàòåëåé îêèñ❫
ëèòåëüíîé ïîð÷è ïîçâîëèë ❪ñòàíîâèòü✱ ÷òî àíòèîêèñ❫
ëèòåëüíîé àêòèâíîñòüþ áèîôëàâîíîèäû áèîëîãè÷å❫
ñêè àêòèâíîãî êîìïëåêñà êàëèíû îáëàäàþò â ïîëíîé
ñòåïåíè✱ ÷òî ïîçâîëÿåò ðåêîìåíäîâàòü èõ äëÿ èñïîëü❫
çîâàíèÿ â êà÷åñòâå äîáàâîê àíòèîêèñëèòåëüíîãî äåé❫
ñòâèÿ â ïðîèçâîäñòâå æèðîâ❩

❰ðãàíîëåïòè÷åñêèå èññëåäîâàíèÿ îáðàçöîâ æèðà
ïîêàçàëè✱ ÷òî ïðèçíàêè ïîð÷è ✭îñëèçíåíèå✱ ïðîãîðê❫
ëûé çàïàõ✱ èçìåíåíèå öâåòà✱ ïîòåìíåíèå è ïîÿâëåíèå
ñåðîâàòîãî îòòåíêàà â òå÷åíèå îäíîãî ìåñÿöà õðàíå❫
íèÿ íå îáíàð❪æèë íè îäèí îáðàçåö ñ äîáàâëåíèåì
ôëàâîíîèäîâ êàëèíû❩

✄☎✄✄✽

✄☎✄✄✾

✄☎✄✆

✄☎✄✆✆

✄☎✄✆✝

✄☎✄✆✞

✄☎✄✆✟

✄☎✄✆✠

✄☎✄✆✻

✄☎✄✆✼

✄☎✄✆✽

✄☎✄✆✾

✄☎✄✝

✄ ✆ ✞ ✆✄ ✞✄

⑧✡ ➁➃☛

☞✌✍✎✍➄➑✥✏✧➄★✑✍✪✏★ ✒✌✓✑✧✑✥✮✔ ✪✯✏

✆ ✝ ✞

✟ ✠

✄☎✄✆✽

✄☎✄✆✾

✄☎✄✝

✄☎✄✝✆

✄☎✄✝✝

✄☎✄✝✞

✄☎✄✝✟

✄☎✄✝✠

✄☎✄✝✻

✄☎✄✝✼

✄☎✄✝✽

✄☎✄✝✾

✄☎✄✞

✄ ✆ ✞ ✆✄ ✞✄

✰✲ ✳✴✕

✖✗✘✙✘✚✛✜✦✢✚✣✩✘✤✦✣ ✬✗✫✩✢✩✜❁❃ ✤❄✦

✆ ✝ ✞

✟ ✠
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❩

➮ñïîë❬çîâ❭íèå áèîëîãè÷åñêè ❭êòèâíîãî êîì❪
ïëåêñ❭ ❫❴❜❵r♥✉♠ ❛♣✉❧✉s ä❝❞❡ ❢❣❤✐❣æ❥❣❦❡♦ qð❣ä✈✇❡♦
❦ð❣① õð❝❥❞❥✇ÿ q✇ù❞❢❣ã❣ ❦ûð♦ÿ ✇ ã❣❡❣❢ûõ qð❣äó①✲
❡❣❢✱ ❤❝ù✇ù❝ÿ ✇õ ❣❡ q❣ð÷✇✱ ❢û❤❢❝❥❥❣é ❣①✇❦✈❞❥✇❞✐
①✇❦✈❣ð❣ä❣✐ ❢❣❤äóõ❝✳

Ñ①❣ð❣❦❡♦ ✇ ã✈óá✇❥❝ ã✇äð❣✈✇❤❝ æ✇ð❝ ❤❝❢✇❦ÿ❡ ❣❡
❡❞✐q❞ð❝❡óðû õð❝❥❞❥✇ÿ✳ ×❞✐ ❢ûâ❞ ❡❞✐q❞ð❝❡óð❝ õð❝✲
❥❞❥✇ÿ✱ ❡❞✐ ❢ûâ❞ ❦①❣ð❣❦❡♦ ã✇äð❣✈✇❤❝ æ✇ð❣❢✱ ❝ ❦✈❞ä❣✲
❢❝❡❞✈♦❥❣✱ ✇ ①✇❦✈❣❡❥❣❞ ÷✇❦✈❣✳ Ïð✇ õð❝❥❞❥✇✇ á❣✈❞❞ ✸

ä❥❞é qð✇ ✈þá❣é ❡❞✐q❞ð❝❡óð❞ æ✇ðû ❥❝÷✇❥❝þ❡ ✇❤✐❞✲
❥ÿ❡♦ ❦❢❣✇ ❦❢❣é❦❡❢❝✱ ①ð❣✐❞ á❝ð❝❥♦❞ã❣✳ ➪❝ð❝❥✇é æ✇ð
qð❣ÿ❢✈ÿ❞❡ q❞ð❢û❞ qð✇❤❥❝①✇ q❣ð÷✇ ✭ó❢❞✈✇÷❞❥✇❞ ①✇✲
❦✈❣❡❥❣ã❣ ÷✇❦✈❝ ❦❢ûâ❞ ✷✱✷ ✐ã ✃❰❮✱ Ï➘✃ ❮➘✮ ❦qó❦❡ÿ
✶✵ ä❥❞é õð❝❥❞❥✇ÿ✳

Ò❞✐q❞ð❝❡óð❝ ❥❞❣ä✇❥❝①❣❢❣ ❢✈✇ÿ❞❡ ❥❝ qð❞❢ð❝ù❞❥✇ÿ
æ✇ð❣❢ ð❝❤❥ûõ ❢✇ä❣❢✳ ❒❞❥❞❞ q❣ä❢❞ðæ❞❥û q❣ð÷❞ ãó❦✇✲
❥ûé ✇ á❝ð❝❥✇é æ✇ð✳ ❮❝✇á❣✈❞❞ ❥❞❦❡❣é①✇✐ ❢ qð❣ö❞❦❦❞
õð❝❥❞❥✇ÿ ÿ❢✈ÿ❞❡❦ÿ ❦❢✇❥❣é æ✇ð✱ ①❣❡❣ðûé qð✇ ①❣❥❡❝①❡❞
❦ ①✇❦✈❣ð❣ä❣✐ ❢❣❤äóõ❝ ✇ q❣ä ❢✈✇ÿ❥✇❞✐ ❦❢❞❡❝ q❣ä❢❞ðã❝✲
❞❡❦ÿ ❣①✇❦✈✇❡❞✈♦❥û✐ ✇❤✐❞❥❞❥✇ÿ✐✳

Ò❝①✇✐ ❣áð❝❤❣✐✱ qð❣❢❞ä➳❥❥û❞ ✇❦❦✈❞ä❣❢❝❥✇ÿ q❣①❝✲
❤❝✈✇✱ ÷❡❣ ❢❢❞ä❞❥✇❞ á✇❣ô✈❝❢❣❥❣✇ä❣❢ ①❝✈✇❥û ①❝① ❝❥❡✇✲
❣①❦✇ä❝❥❡❣❢ ❢ ①❣✈✇÷❞❦❡❢❞ ✵✱✵✶✪ ① ✐❝❦❦❞ æ✇ð❝ q❣❤❢❣✈ÿ✲
❞❡ ä❣❦❡✇÷♦ ❝❥❝✈❣ã✇÷❥❣ã❣ ýôô❞①❡❝✱ ①❝① ✇ ❢❢❞ä❞❥✇❞
✵✱✵✷✪ ➪❰Ò✳ Ïð✇ ý❡❣✐ ✇❦q❣✈♦❤❣❢❝❥✇❞ á✇❣ô✈❝❢❣❥❣✇ä❣❢
①❝✈✇❥û ❥❞ ❣①❝❤û❢❝❞❡ ❥❞ã❝❡✇❢❥❣ã❣ ❢❣❤ä❞é❦❡❢✇ÿ ❥❝
❦❢❣é❦❡❢❝ æ✇ð❝ ✇ ❥❝ ❣ðã❝❥✇❤✐ ÷❞✈❣❢❞①❝ qð✇ ❥❞q❣❦ð❞ä✲
❦❡❢❞❥❥❣✐ óq❣❡ð❞á✈❞❥✇✇✳

❐�òå✁✂ò✄✁✂

☎✆ ❐å✝✂✞å✝ ✟✠ ✟✠✡ ➹✂✁ð✄çî✝ ➚✠ ➹✠✡ ➮✝✂☛å☞êî ✌✠ ➶✠

Ð❭çâèòèå èññëå✍îâ❭íè✎ â îáë❭ñòè î✏åíêè áèîëî❪
ãè÷åñêîãî ✍å✎ñòâèÿ æèðîâî✎ ÷❭ñòè ð❭✏èîíîâ ïè❪
ò❭íèÿ✳ Ò�✁✂�åè÷�ñ✄è� è ✄ëèíè÷�ñ✄è� àñï�✄åê

íàó✄è ✁ ïèåàíèè✆ ✲ ❒✳✱ ✷✵✵✻❀ ✼✿☎✾☎✲☎✾✹✆

☎✆ ❐�✆�ö�☞ ➚✠➪✠✡ ×å✁☞✄õ✂ ➮✠✟✠ Ñîñòîÿíèå
ïðîèçâî✍ñòâ❭ æèðîâ í❭ îòå÷åñòâåííîì ðûíêå ✆

✝ÿñíàÿ èííóñå✂èÿ✆ ☎✵✵☎❀ ☎✿☎☎✲☎✸
✸✆ Ïîê✁î✝✆ê�é ➚✠ ➚✠ ❰ áèîëîãè÷åñêî✎ è ïèùåâî✎

✏åííîñòè ïðî✍óêòîâ✆ ➶✁ï✂✁ñê ïèåàíèÿ✆ ☎✵✵✹❀
✸✿✸✻✲✹☎✆

✹✆ Ïîê✁î✝✆ê�é ➚✠ ➚✠ ➪èîõèìè÷åñêèå îáîñíîâ❭íèÿ
ð❭çð❭áîòêè ïðî✍óêòîâ ïîâûøåííî✎
áèîëîãè÷åñêî✎ ✏åííîñòè✆ ➶✁ï✂✁ñê ïèåàíèÿ✆

☎✵✵✹❀ ☎✿☎✸✆
✺✆ Ðîãî✝ ➮✠ ➚✠✡ Ò�òî✝ ✌✠ ➮✠✡ ➚ëåê✆✂õ�☞✂ ➶✠ ➚✠✡ ✃✁îõ✂

✌✠ ➹✠✡ ✟�ò✂✆✂å✝✂ ❐✠ Ô✠ Ñîâðåìåííûå ïî✍õî✍û ê
ñîç✍❭íèþ ìÿñíûõ èç✍åëè✎ îáùåãî è ëå÷åáíî✲
ïðîôèë❭êòè÷åñêîãî í❭çí❭÷åíèÿ✳ ✝ÿñíàÿ

ï✂✁ìêûë�íí✁ñåñ✆ ☎✵✵✹❀ ☎✿✼✲✾✆

✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲

�îñòóïèë❭ â ðå✍❭ê✏èþ✁ ✶✵✳✶✵✳✷✵✶✹ ã✳

✃✠ ➚✠ ❐å☛✄êî✝✡ ê❭í✍è✍❭ò áèîëîãè÷åñêèõ í❭óê✱ ✍î✏åíò ✂➹➪❰✄ ☎�❰ ➠❰ðëîâñêè✎ ãîñó✍❭ðñòâåííû✎ ❭ãð❭ðíû✎
óíèâåðñèòåò➺✱ Ðîññèÿ✱ ✰✆ ✝✞✽✟✠✡ ✞☛✲✞☞✲✟✞ ❡✲♠❛✌❧✿ ❜✌✐✹☎✸❅②❛✆r✉



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

✚✛

Ó✜✢ ✣✤✣✳✦✳★✯
➚✴ ➮✴ ✷è✼î✾è✿îâ❀ à❁ï❂ðà❃ò

❆✴ ■✴ ❚❄❦❤❇❈❄❉❇✈❊ P♦st❋●❍❏❑❍t▲ ❙t❑❏▲▼t
◆❁❖ð◗❁❁❂❘❁❯❂❘ ❃à❱÷❃◗❲❂❁❁❳❖å◗❨àò❖❳ü❁❯❂❘ ❂❃❁ò❂ò❱ò æ❂❨◗ò❃◗❨◗å❁ò❨à ❂❩❖❃❂ à❯àå❖❩❂❯à ❐❬✢❬ Ýð❃❁òà

❭❪❪❲❫❑ss❴❍▼ ❫▲s▲❍●❝❵ ❞▼st❴t❑t▲ ◗❢ ❭▼❴❣❍❪ ❥❑s♥❍▼❏●♣ q❍❣▲❏ ❍❢t▲● ❭❝❍❏▲❣♣ ✇▲❣♥▲● ①✳③✳ ④●▼st
❖❲❣❍❴❪⑤ ⑥⑦⑨⑩❶❷⑦❸❶❹❺❺❻❼❽❷❾⑦❿➀➂❶❷❀ ò❖❳✳ ✯❲➄➅➆❲✦➆✤❲➆➄❲★✤

➇➈✷➮ ➮❮✷➴❮Ñ➮➉➮➊➚➋➮➮ Ñ➌➮❮➍➌➍➘Ñ✷➌➚
➌ Ñ➍➌➎➴❒➴❮❮ÛÕ ➏➊➍❮➍❒➮×➴Ñ➊➮Õ ➈Ñ➐➍➌➮ßÕ

➒➓❍♣s ♦❢ ❴▼t▲▼s❴❢❴❝❍t❴♦▼ ♦❢ ➔❴❋ ♥●▲▲❏❴▼❋ ❴▼ t❵▲ ❝❑●●▲▼t ▲❝♦▼♦❣❴❝ ▲▼→❴●♦▼❣▲▼t➣

↔❖❁❩◗òðÿ ❃à å◗❁ò❂ã❃❱òû❖ ❨ ï◗❁❳❖å❃❂❖ ã◗åû ❱❁ï❖õ❂
◗òðà❁❳❂✱ ❁❨❂❃◗❨◗å❁ò❨◗ Ð◗❁❁❂❂ ❖å❖ ◗ò❁òà❖ò ◗ò ❨❖å❱✲
å❂õ ïð◗❂ç❨◗å❂ò❖❳❖❘ ❁❨❂❃❂❃û❬ ✢❳þ÷❖❨û❩❂ ôà❯ò◗ðà✲
❩❂✱ ❁å❖ðæ❂❨àþå❂❩❂ ðàç❨❂ò❂❖ ❂ ýôô❖❯ò❂❨❃◗❁òü
◗ò❖÷❖❁ò❨❖❃❃◗ã◗ ❁❨❂❃◗❨◗å❁ò❨à✱ ÿ❨❳ÿþò❁ÿ ◗ðãà❃❂çà✲
ö❂◗❃❃◗❲ò❖õ❃◗❳◗ã❂÷❖❁❯❂❖ ôà❯ò◗ðû✱ ❯ ❯◗ò◗ðû❩ ❨
ï❖ð❨❱þ ◗÷❖ð❖åü ❁❳❖å❱❖ò ◗ò❃❖❁ò❂ ❃❖å◗❁òàò❯❂ ❨ ◗ð✲
ãà❃❂çàö❂❂ òð❱åà✱ ❃❖❁◗◗ò❨❖ò❁ò❨❱þå❂❘ ❱ð◗❨❖❃ü
❯◗ð❩❳❖❃❂ÿ✱ ❃❖å◗❁òàò◗❯ ❩àò❖ð❂à❳ü❃◗❲ò❖õ❃❂÷❖❁❯◗❘ ❂
ïð◗❂ç❨◗å❁ò❨❖❃❃◗❘ áàçû❬ ◆ ❁❳◗æ❂❨ø❂õ❁ÿ ý❯◗❃◗❩❂÷❖✲
❁❯❂õ ❱❁❳◗❨❂ÿõ ◗❁◗á◗❖ ç❃à÷❖❃❂❖ ïð❂◗áð❖òà❖ò ❁❃❂æ❖❃❂❖
ò❖õ❃◗❳◗ã❂÷❖❁❯◗❘ ❂❩ï◗ðò◗çà❨❂❁❂❩◗❁ò❂ ð◗❁❁❂❘❁❯◗ã◗
❁❨❂❃◗❨◗å❁ò❨à ❂ ïð◗❨❖å❖❃❂❖ ò❖õ❃❂÷❖❁❯◗❘ ❂ ò❖õ❃◗❳◗ã❂✲
÷❖❁❯◗❘ ❩◗å❖ð❃❂çàö❂❂ ◗òðà❁❳❂✱ ❯◗ò◗ðàÿ ï◗ç❨◗❳❂ò ❃à✲
ï◗❳❃❂òü ❨❃❱òð❖❃❃❂❘ ðû❃◗❯ ❁❨❂❃◗❘ ❁◗á❁ò❨❖❃❃◗ã◗ ïð◗✲
❂ç❨◗å❁ò❨à ❁❨❂❃❂❃◗❘ ❁◗á❁ò❨❖❃❃◗ã◗ ïð◗❂ç❨◗å❁ò❨à❬

➊✃�÷✁ââ✁ ñ✃îâ✂✿ ❁❨❂❃◗❨◗å❁ò❨◗✱ ❁à❃❯ö❂❂✱ ❂❩ï◗ðò◗✲
çà❩❖å❖❃❂❖✱ ýôô❖❯ò❂❨❃◗❁òü✱ ò❖õ❃◗❳◗ã❂ÿ✱ ❂❃ò❖❃❁❂ô❂✲
❯àö❂ÿ ïð◗❂ç❨◗å❁ò❨à✱ ❩◗å❖ð❃❂çàö❂ÿ✱ ï❳❖❩❖❃❃àÿ ö❖❃✲
❃◗❁òü✱ ❩❖ò◗å ❇①❯P

❉✄☎♣✐✆✄ ♣r♦❣r✄☎☎ ✐♥ r✄❡✄♥✆ ②✄✝r➆☎ r✄☎✞❧✆☎✱ ❘✞☎☎✐✝♥ ➔❴❋
♥●▲▲❏❴▼❋ st❴❪❪ ❪❍❋s ♥▲❵❴▼❏ t❵▲ ❪▲❍❏❴▼❋ ➔♦●❦ ➔●♦❏❑❝▲●s✳ ❚❵▲
❦▲♣ ❢❍❝t♦●s ❵❴▼❏▲●❴▼❋ t❵▲ ❏▲→▲❪♦➔❣▲▼t ❍▼❏ ▲❢❢❴❝❴▲▼❝♣ ♦❢
t❵▲ ❏♦❣▲st❴❝ ➔❴❋❀ ❍●▲ ♦●❋❍▼❴✟❍t❴♦▼❍❪ ❍▼❏ t▲❝❵▼♦❪♦❋❴❝❍❪
❢❍❝t♦●s❀ ✇❵❴❝❵ s❵♦❑❪❏ ♥▲ ➔●❴❣❍●❴❪♣ ❍tt●❴♥❑t▲❏ s❵♦●t❝♦❣❲
❴▼❋s ❴▼ t❵▲ ♦●❋❍▼❴✟❍t❴♦▼ ♦❢ ❪❍♥♦●❀ t❵▲ ➔●♦❏❑❝t❴→❴t♣ ❪▲→▲❪ ♦❢
❴▼❍➔➔●♦➔●❴❍t▲ ❢▲▲❏❴▼❋❀ ❪❍❝❦ ♦❢ ❪♦❋❴st❴❝❍❪ ❍▼❏ ➔●♦❏❑❝t❴♦▼
♥❍s▲✳ ❞▼ t❵▲ ❝❑●●▲▼t ▲❝♦▼♦❣❴❝ ▲▼→❴●♦▼❣▲▼t ❴s ➔❍●t❴❝❑❪❍●❪♣
❴❣➔♦●t❍▼t ●▲❏❑❝t❴♦▼ ➔●♦❝▲ss ♦▼ ❴❣➔♦●ts ♦❢ ❫❑ss❴❍▼ ➔❴❋
♥●▲▲❏❴▼❋ ❍▼❏ ❝♦▼❏❑❝t❴▼❋ t▲❝❵▼❴❝❍❪ ❍▼❏ t▲❝❵▼♦❪♦❋❴❝❍❪
❣♦❏▲●▼❴✟❍t❴♦▼ ♦❢ t❵▲ s▲❝t♦●❀ ✇❵❴❝❵ ✇❴❪❪ ❢❴❪❪ t❵▲ ❏♦❣▲st❴❝
❣❍●❦▲t ➔❴❋ ➔♦●❦ ❏♦❣▲st❴❝ ➔●♦❏❑❝t❴♦▼ ♦❢ ♦✇▼ ❣❍▼❑❢❍❝t❑●▲✳

❑✠✡☛❇❉☞✌✍ ➔❴❋ ♥●▲▲❏❴▼❋❀ s❍▼❝t❴♦▼s❀ ❴❣➔♦●t s❑♥st❴t❑t❴♦▼❀
▲❢❢❴❝❴▲▼❝♣❀ t▲❝❵▼♦❪♦❋♣❀ ❴▼t▲▼s❴❢❴❝❍t❴♦▼ ♦❢ ➔●♦❏❑❝t❴♦▼❀
❣♦❏▲●▼❴✟❍t❴♦▼❀ ♥●▲▲❏❴▼❋ →❍❪❑▲❀ ❣▲t❵♦❏ ❇①❯P

Ñ❨❂❃◗❨◗å÷❖❁❯àÿ ïð◗å❱❯ö❂ÿ çà❃❂❩à❖ò ç❃à÷❂ò❖❳ü✲
❃û❘ ❁❖ã❩❖❃ò ïð◗å◗❨◗❳ü❁ò❨❖❃❃◗ã◗ ðû❃❯à Ð◗❁❁❂❂❬ Ñ❨❂✲
❃❂❃à ÿ❨❳ÿ❖ò❁ÿ ◗❁❃◗❨❃û❩ ❁ûðü❖❩ å❳ÿ ❩ÿ❁◗ï❖ð❖ðàáàòû✲
❨àþå❖❘ ïð◗❩ûø❳❖❃❃◗❁ò❂✱ ❃à å◗❳þ ❯◗ò◗ð◗❘ ❨ ïð◗❂ç✲
❨◗å❁ò❨❖ ❯◗❳áà❁❃ûõ ❂çå❖❳❂❘ ïð❂õ◗å❂ò❁ÿ å◗ ✼✵✪❬ ✢ð◗✲
❩❖ ò◗ã◗✱ ❃àðÿå❱ ❁ ïò❂ö❖❘ ❁❨❂❃❂❃à ➊ ❃à❂á◗❳❖❖ å◗❁ò❱ï✲
❃û❘ ❨❂å ❩ÿ❁à å❳ÿ ❃à❁❖❳❖❃❂ÿ❬
◆ ❱❁❳◗❨❂ÿõ ❱❁❂❳❖❃❂ÿ ❯ð❂ç❂❁❃ûõ ÿ❨❳❖❃❂❘ ❨ ý❯◗❃◗✲

❩❂❯❖ ❂ ❃àðà❁òà❃❂❖ ❃àïðÿæ❖❃❃◗❁ò❂ ï◗❳❂ò❂÷❖❁❯◗❘ ◗á✲
❁òà❃◗❨❯❂✱ ❂ ❯à❯ ❁❳❖å❁ò❨❂❖ ❨❨❖å❖❃❂❖ ◗ãðà❃❂÷❖❃❂❘ ❂
çàïð❖ò◗❨ ❃à ò◗ðã◗❨❳þ ïð◗å◗❨◗❳ü❁ò❨❖❃❃û❩❂ ò◗❨àðà❩❂✱
çà❁òà❨❳ÿ❖ò ❃àõ◗å❂òü ❨❁❖ ❃◗❨û❖ ðû❃❯❂ ð❖à❳❂çàö❂❂ æ❂✲
❨◗ò❃◗❨◗å÷❖❁❯◗❘ ïð◗å❱❯ö❂❂❬ ❰❁◗á❖❃❃◗ ◗❁òð◗ å❳ÿ Ð◗❁✲
❁❂❘❁❯◗❘ Ô❖å❖ðàö❂❂ ❃à ❁❖ã◗å❃ÿø❃❂❘ å❖❃ü ❨❁òà❳ ❨◗✲
ïð◗❁ ◗á ◗á❖❁ï❖÷❖❃❂❂ ïð◗å◗❨◗❳ü❁ò❨❖❃❃◗❘ á❖ç◗ïà❁❃◗✲
❁ò❂ ❁òðà❃û ❂ çà❩❖å❖❃❂❂ ❂❩ï◗ðòà ïð◗å❱❯ö❂❂ æ❂❨◗ò✲
❃◗ã◗ ïð◗❂❁õ◗æå❖❃❂ÿ ❂ç ❁òðà❃✱ ïð◗ò❂❨ ❯◗ò◗ðûõ Ïðà❨❂✲
ò❖❳ü❁ò❨◗ ÐÔ ❨❨❖❳◗ ◗ò❨❖ò❃û❖ ❁à❃❯ö❂◗❃❃û❖ ❩❖ðû ✭❁❩❬
òàá❳❬ ✶✮❬
↔❖❁❩◗òðÿ ❃à ò◗✱ ÷ò◗ çà ï◗❁❳❖å❃❂❖ ã◗åû á❳àã◗åàðÿ

ïð◗❨◗å❂❩◗❘ ã◗❁❱åàð❁ò❨❖❃❃◗❘ ï◗❳❂ò❂❯❖ ❂ ð❖à❳❂çàö❂❂
↔àö❂◗❃à❳ü❃◗ã◗ ïð◗❖❯òà ➠Ðàç❨❂ò❂❖ ➚Ï✢➺ ✭✷✵✵✻❲➅★★✎➣
❂ ➠➹◗❁❱åàð❁ò❨❖❃❃◗❘ ïð◗ãðà❩❩û ðàç❨❂ò❂ÿ ❁❖❳ü❁❯◗ã◗

õ◗çÿ❘❁ò❨à ❃à ✷✵✵✽❲✷✵✶✷ ãã❬➺✱ ❁à❩◗◗á❖❁ï❖÷❖❃❃◗❁òü
❁òðà❃û ýò❂❩ ❨❂å◗❩ ❩ÿ❁à ❁◗❁òà❨❂❳à ✼✺✪✱ ❃◗ ❖å❖ ◗❁òð◗
❁ò◗❂ò ❨◗ïð◗❁ ◗ ❂❩ï◗ðò◗çà❩❖å❖❃❂❂ ❁❨❂❃❂❃û ❃à ❨❃❱ò✲
ð❖❃❃❖❩ ðû❃❯❖❬
◆ ýò◗❘ ❁❨ÿç❂ ❂❁❁❳❖å◗❨à❃❂❖ ❩❂ð◗❨◗ã◗ ðû❃❯à ❁❨❂❃❂✲

❃û ïð❂◗áð❖òà❖ò ◗❁◗á◗❖ ç❃à÷❖❃❂❖✱ ❯à❯ ❁ ö❖❳üþ ❃à❳àæ❂✲
❨à❃❂ÿ ❃◗❨ûõ ý❯◗❃◗❩❂÷❖❁❯❂õ ❁❨ÿç❖❘ ❁ ❨❖å❱å❂❩❂ ❂❩✲
ï◗ðò❖ðà❩❂✱ òà❯ ❂ ïð❂◗áð❖ò❖❃❂ÿ ï❖ð❖å◗❨◗ã◗ ◗ïûòà ◗ð✲
ãà❃❂çàö❂❂ ❁❨❂❃◗❨◗å÷❖❁❯◗ã◗ ïð◗❂ç❨◗å❁ò❨à❬

Ñ◗❨ð❖❩❖❃❃◗❖ ❩❂ð◗❨◗❖ ❁❨❂❃◗❨◗å❁ò❨◗ õàðà❯ò❖ð❂ç❱✲
❖ò❁ÿ ❁❨◗❂❩ å❂❃à❩❂÷❃û❩ ðàç❨❂ò❂❖❩✱ ◗❁❃◗❨à❃❃û❩ ❃à
ýôô❖❯ò❂❨❃◗❩ ❂❁ï◗❳üç◗❨à❃❂❂ ❂❃ò❖❃❁❂❨❃ûõ ò❖õ❃◗❳◗✲
ã❂❘ ïð◗❂ç❨◗å❁ò❨à✱ ï◗❁ò◗ÿ❃❃û❩ ï◗❨ûø❖❃❂❖❩ ïð◗å❱❯✲
ò❂❨❃◗❁ò❂ æ❂❨◗ò❃ûõ✱ à òà❯æ❖ ❁òð◗ã❂❩ ❁◗á❳þå❖❃❂❖❩
ý❯◗❳◗ã❂÷❖❁❯❂õ òð❖á◗❨à❃❂❘❬

➬à ï◗❁❳❖å❃❂❖ ã◗åû ❩❂ð◗❨◗❩❱ ❁❨❂❃◗❨◗å❁ò❨❱ ❱åà✲
❳◗❁ü å◗á❂òü❁ÿ ❁❱å❖❁ò❨❖❃❃◗ã◗ ï◗❨ûø❖❃❂ÿ ïð◗å❱❯ò❂❨✲
❃◗❁ò❂ ❂ å◗❁ò❂æ❖❃❂ÿ ❨û❁◗❯❂õ ï◗❯àçàò❖❳❖❘ ý❯◗❃◗❩❂÷❖✲
❁❯◗❘ ýôô❖❯ò❂❨❃◗❁ò❂ ◗òðà❁❳❂ ❨◗ ❩❃◗ã◗❩ á❳àã◗åàðÿ
❁◗❨❖ðø❖❃❁ò❨◗❨à❃❂þ ❁õ❖❩ ❯◗ð❩❳❖❃❂ÿ✱ ❨❃❖åð❖❃❂þ ïð◗✲
ãð❖❁❁❂❨❃ûõ ò❖õ❃◗❳◗ã❂❘ ❁◗å❖ðæà❃❂ÿ ❁❨❂❃❖❘ ❂ ❂❁ï◗❳ü✲
ç◗❨à❃❂þ ï❖ð❖å◗❨ûõ å◗❁ò❂æ❖❃❂❘ ❁❖❳❖❯ö❂❂ ❂ ã❖❃❖ò❂❯❂❬
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✣✣

Òà✤✦è★à ✯✳ ✴î✸✸èé✸✾èé èìïîðò ✸❀èíèí❁ ❀ ❂❃❄❄❅❂❃❄❆ ❈❈❊❋

●❍ê■❏■▲▼◆❖ P
◗❙
❱❲

❳❨❩❩ ❬❍ä ❳❨❩❳ ❬❍ä ❳❨❩❭ ❬❍ä ➘❍◆ÿ â ❍á✲
ù▼ì ❖ìï❍ð✲
▲▼ ñâ❖è❖èû✱

✪

▲ûñ✳
▲❍èè

ö▼è■✱
ä❍◆◆■ð❍â
❏■ ▲❍èèó

▲ûñ✳
▲❍èè

ö▼è■✱
ä❍◆◆■ð❍â
❏■ ▲❍èèó

▲ûñ✳
▲❍èè

ö▼è■✱
ä❍◆◆■ð❍â
❏■ ▲❍èèó

➮ìïîðòèðî❀àíî ❀✸�❈î
✸❀èíèí❁✁ ò❁✸❊ òîíí

✂
✼✯✼✄✻ ✸ ✷✸✻✄✺ ✼✸✺✄✺ ✸✸✹✵ ✻✯✾✄✽ ✸✹✹✺ ✯✵✵

Ý✾✸ïîðò�ð❁✁
í� ïîïà❀àè� ïîä ☎àïð�ò ✻ ✯✾✷✄✽ ✸✷✼✻✄✾ ✯✺✻✄✾ ✸✷✷✻✄✾ ✯✻✺✄✯ ✸✸✾✽✄✺ ✷✹✄✽

Ý✾✸ïîðò�ð❁✁
ïîïà❀àè� ïîä ☎àïð�ò ✷✯ ✺✷✹✄✽ ✸✯✾✻✄✯ ✺✼✽✄✻ ✸✸✼✵✄✾ ✹✺✼✄✼ ✸✹✾✯✄✺ ✼✺✄✷

❀ ò❊✆❊ ❄❃ ✸òðàí❅✦èä�ðî❀ ✯✵ ✻✷✽✄✹ ✸✷✸✷ ✻✸✾✄✹ ✸✹✷✵✄✼ ✺✷✻ ✸✹✽✻✄✷ ✽✻✄✽

è☎ íèõ✿
ïîïà❀àè� ïîä ☎àïð�ò ✾ ✹✾✹✄✯ ✸✷✸✯✄✯ ✺✯✺ ✸✹✹✸✄✾ ✸✾✼✄✹ ✸✹✾✺✄✻ ✻✽✄✯

✃àíàäà ❅ ✯✯✹✄✽ ✸✵✸✽✄✸ ✯✽✯✄✸ ✸✯✹✾✄✺ ✼✾✄✹ ✸✯✵✸ ✯✽✄✯
➹�ðìàíèÿ ❅ ✯✯✯✄✷ ✸✯✾✷✄✹ ✽✼✄✻ ✸✹✼✼✄✷ ✽✷✄✼ ✸✺✷✺ ✯✸✄✻

➘àíèÿ ❅ ✽✵✄✽ ✸✷✸✽✄✾ ✻✵✄✾ ✸✼✾✼✄✾ ✾✽✄✯ ✸✺✼✸ ✯✯✄✯
ÑØ➚ ❅ ✺✾✄✼ ✸✷✷✹✄✺ ✽✽✄✯ ✸✸✷✷✄✹ ✺✄✾ ✸✷✵✯ ✽✄✵

➮✸ïàíèÿ ❅ ✺✯✄✾ ✸✹✯✸✄✺ ✻✵✄✷ ✸✹✺✼✄✻ ✸✺✄✹ ✸✼✸✯ ✼✄✯
Ôðàí★èÿ ❅ ✸✺✄✷ ✷✽✯✷✄✺ ✷✸✄✯ ✷✾✹✸✄✼ ✷✼✄✸ ✸✷✯✷ ✹✄✯
➪�✦ü❈èÿ ❅ ✯✹ ✸✺✯✹✄✸ ✯✷✄✸ ✸✻✷✻ ✯✽✄✼ ✸✼✯✵ ✷✄✷

❮èä�ð✦àíä❁ ❅ ✯✷✄✹ ✸✯✹✺✄✷ ✯✄✯ ✸✺✸✼ ✸✵✄✯ ✸✻✵✽ ✷✄✯
➮ð✦àíäèÿ ❅ ✯✹✄✯ ✸✺✵✵ ✵✄✹ ✸✻✽✹✄✷ ✯✾✄✽ ✸✼✾✼ ✯✄✽
í� ïîïà❀àè� ïîä ☎àïð�ò ✯ ✯✸✹✄✸ ✸✷✸✸ ✯✷✹✄✹ ✸✷✯✯✄✹ ✯✷✽✄✻ ✸✹✵✷ ✯✽✄✼
➪ðà☎è✦èÿ ❅ ✯✸✹✄✸ ✸✷✸✸ ✯✷✹✄✹ ✸✷✯✯✄✹ ✯✷✽✄✻ ✸✹✵✷ ✯✽✄✼
✯ñ❍ñ▲■â◆▼è❍ ■â▲❍ð❍ì è■ ❍ñè❍â■è❖❖ ä■èèûõ �▼ä▼ð■◆✁è❍é ▲■ì❍æ▼èè❍é ñ◆óæáû Ð�

❮�✸ìîòðÿ íà ïî✦î✂èò�✦üí❁� ò�íä�í★èè ❀ ïî✸✦�ä✲
íè� ❈îä❁✁ ❀ ★�✦îì îò�✆�✸ò❀�ííî� ✸❀èíî❀îä✸ò❀î ïðî✲
è❈ð❁❀à�ò ❀ ✾îí✾óð�íòíîé ✤îðü✤� ìèðî❀❁ì ✦èä�ðàì✁
✆òî î✤ó✸✦î❀✦�íî î✤á�✾òè❀í❁ìè ïðè✆èíàìè❊ Ïî î✸✲
íî❀íîìó ïî✾à☎àò�✦þ ✾îí❀�ð✸èè ✾îðìà îò�✆�✸ò❀�ííî�
✸❀èíî❀îä✸ò❀î ✸óù�✸ò❀�ííî îò✸òà❀à✦î îò ✸òðàí ✸ ðà☎✲
❀èò❁ì ✸❀èíî❀îä✸ò❀îì ❬❆❪❊ ➶ï✦îòü äî íà✆à✦à ð�à✦è☎à✲
★èè ❈î✸óäàð✸ò❀�ííîé ïðî❈ðàìì❁ ➠✴à☎❀èòè� ➚Ï✃➺ ❀
✸òðàí� ïð�î✤✦àäà✦è íè☎✾îýôô�✾òè❀í❁� ò�õíî✦î❈èè✿
✸❀èíî❀îä✆�✸✾è� ✾îìï✦�✾✸❁ ❀ ✸ð�äí�ì ðà✸õîäî❀à✦è íà
❄ ✾❈ ïðè❀�✸à ✺✁✽ ✾îðì❊ �ä✳✁ ✸�✦üõî☎ïð�äïðèÿòèÿ ✼✁✾
✾îðì❊ �ä❊

Ïî✦î✂èò�✦üí❁� ò�íä�í★èè ❀ ôîðìèðî❀àíèè ï✦�✲
ì�íí❁õ ð�✸óð✸î❀ è ðà☎❀èòè� ✾îðìîïðîè☎❀îä✸ò❀à✁ ✾à✲
✆�✸ò❀�ííî� ó✦ó✆à�íè� ✤�✦✾î❀î✸î✸òà❀✦ÿþù�é ✆à✸òè
ðà★èîíî❀ ✸❀èí�é✁ èíò�í✸è❀íî� è✸ïî✦ü☎î❀àíè� ïð�✲

ìè✾✸î❀ ïî☎❀î✦è✦è è☎ì�íèòü ✸èòóà★èþ❊ ❮à ✸�❈îäíÿà✲
íèé ä�íü ✤î✦üàèí✸ò❀î ✸❀èíî❀îä✆�✸✾èõ ïð�äïðèÿòèé
ó✂� ðà✸õîäóþò ì�í�� ✹ ✾❈ ✾îðìà íà ❄ ✾❈ ïðîè☎❀�ä�í✲
íîé ✸❀èíèí❁ ❀ ✂è❀îé ìà✸✸�❊ ❮àì�òè❀àèé✸ÿ ïî✦î✂è✲
ò�✦üí❁é òð�íä ❀ ýòîì íàïðà❀✦�íèè ïî☎❀î✦ÿ�ò íàä�✲
ÿòü✸ÿ íà äà✦üí�éà�� ïî❀❁à�íè� ýôô�✾òè❀íî✸òè è✸✲
ïî✦ü☎î❀àíèÿ ✾îðìî❀❁õ ð�✸óð✸î❀❊

➶ òî ✂� ❀ð�ìÿ ✸✦�äó�ò îòì�òèòü✁ ✆òî ☎à ïî✸✦�ä✲
íè� òðè ❈îäà íàì�òè✦à✸ü ïî☎èòè❀íàÿ ò�íä�í★èÿ ❀
✸íè✂�íèè ò�õíî✦î❈è✆�✸✾îé èìïîðòî☎à❀è✸èìî✸òè
îò�✆�✸ò❀�ííî❈î ✸❀èíî❀îä✸ò❀à✁ ✆òî ❀ ï�ð❀óþ î✆�✲
ð�äü ✸❀ÿ☎àíî ✸ èíò�í✸è❀í❁ì ðà☎❀èòè�ì ï✦�ì�íí❁õ
✸❀èíî❀îä✆�✸✾èõ ïð�äïðèÿòèé ❀ íàà�é ✸òðàí� è
ó❀�✦è✆�íè�ì ïðîè☎❀îä✸ò❀à ð�ìîíòíî❈î ìî✦îäíÿ✾à
✭✸ì❊ òà✤✦❊ ❂✮❊

Òà✤✦è★à ✷✳ Ò�õíî✦î❈è✆�✸✾àÿ èìïîðòî☎à❀è✸èìî✸òü ✸❀èíî❀îä✸ò❀à ✴î✸✸èè✄
●❍ê■❏■▲▼◆❖ ➹❍äû

❳❨❩❩ ❬✳ ❳❨❩❳ ❬✳ ❳❨❩❭ ❬✳
➮ìï❍ð▲ ñâ❖è▼é æ❖âûõ✱ ▲ûñ✳ ❬❍◆❍â ☎☎✷✱☎ ✆✆✶✱✆ ☎✝✱✻

●❍◆ó÷▼è❍ ñâ❖è❖èû ❍▲ ❖ìï❍ð▲❖ð❍â■èèûõ æ❖â❍▲èûõ✱ ▲ûñ✳ ▲❍èè ✻✸✱✞ ✸✻✱✆ ✻✱✻
●ð❍❖❏â▼ä▼è❍ ñâ❖è❖èû✱ ▲ûñ✳ ▲❍èè ✷✸✆✆✱✸ ✷✆✷✻✱✆ ✷✻☎✻✱✸

➘❍◆ÿ ñâ❖è❖èû✱ ï❍◆ó÷▼èè❍é ❍▲ ❖ìï❍ð▲❖ð❍â■èèûõ æ❖â❍▲èûõ
â ❍áù▼ì ïð❍❖❏â❍äñ▲â▼✱ ✪

✷✱☎ ✶✱✟ ✵✱✷

✯ñ❍ñ▲■â◆▼è❍ ■â▲❍ð❍ì è■ ❍ñè❍â■è❖❖ ä■èèûõ �▼ä▼ð■◆✁è❍é ▲■ì❍æ▼èè❍é ñ◆óæáû Ð�

❰äíà✾î✁ àíà✦è☎ ïðîäó✾òè❀í❁õ ✾à✆�✸ò❀ ✸❀èí�é ❀
ï✦�ì�íí❁õ õî☎ÿé✸ò❀àõ ïî✾à☎❁❀à�ò✁ ✆òî ❈�í�òè✆�✲
✸✾è� ❀î☎ìî✂íî✸òè îò�✆�✸ò❀�íí❁õ è ☎à❀�☎�íí❁õ ïî

èìïîðòó ïîðîä ✸❀èí�é✁ àäàïòèðî❀àíí❁õ ✾ ðî✸✸èé✲
✸✾èì ó✸✦î❀èÿì ð�à✦è☎óþò✸ÿ í� ❀ ïî✦íîì î✤á�ì�❊
✃✦þ✆�❀❁ìè à✸ï�✾òàìè✁ ✸ä�ð✂è❀àþùèìè îò�✆�✸ò✲
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✘✙

âåííîå ñâèíîâîäñòâî✚ ÿâëÿþòñÿ íå ïëåìåííàÿ ðàáî✲
òà✚ à îðãàíèçàöèîííî�òåõíîëîãè÷åñêèå ôàêòîðû✚ ê
êîòîðûì â ïåðâóþ î÷åðåäü ñëåäóåò îòíåñòè íåäîñ✲
òàòêè â îðãàíèçàöèè òðóäà✚ íåñîîòâåòñòâóþùèé
ïðîäóêòèâíîñòè óðîâåíü êîðìëåíèÿ✚ íåäîñòàòîê
ìàòåðèàëüíî�òåõíè÷åñêîé è ïðîèçâîäñòâåííîé áà✲
çû✳

Ïåðåîðèåíòèðîâàíèå âåäóùèõ ìèðîâûõ ïðîèçâî✲
äèòåëåé ïîëó÷àòü âñå áîëåå ïîñòíóþ ñâèíèíó✚ âû✲
çâàííîå èçìåíåíèåì ïîêóïàòåëüñêèõ ïðåäïî÷òåíèé✚
ïðèâåëî ê èçìåíåíèþ ïîäõîäîâ ê îðãàíèçàöèè âñåé
òåõíîëîãè÷åñêîé öåïî÷êè ïðîèçâîäñòâà✚ îò ïåðåñìîò✲
ðà âåêòîðà ñåëåêöèîííî�ïëåìåííîé ðàáîòû è êîðìëå✲
íèÿ ñâèíåé äî òåõíîëîãè÷åñêèõ íîâîââåäåíèé â ñôå✲
ðå ïåðåðàáîòêè✚ òðàíñïîðòèðîâêè è ðåàëèçàöèè ñâè✲
íîâîä÷åñêîé ïðîäóêöèè✳ ➮çìåíèëèñü ñïîñîáû äîñ✲
òàâêè ïèùåâûõ ïðîäóêòîâ ïîòðåáèòåëþ ➊ âîçíèêëè
➠õîëîäíûå öåïî÷êè➺✚ óâåëè÷èëèñü ñðîêè õðàíåíèÿ è
äðóãèå ïàðàìåòðû✚ ñâÿçàííûå ñ óäîâëåòâîðåíèåì ïî✲
êóïàòåëüñêîãî ñïðîñà✳

Ïðè ýòîì îñîáîå âíèìàíèå óäåëÿþò òåõíè÷åñêèì
îñîáåííîñòÿì è òåõíîëîãè÷åñêèì ïàðàìåòðàì ðàáîòû
ñîâðåìåííîé ñâèíîôåðìû✳ Òàê✚ íà ñåãîäíÿøíèé äåíü
òåõíîëîãèè èíòåíñèâíîãî ïðîèçâîäñòâà ñâèíèíû îñ✲
íîâûâàþòñÿ✚ â ïåðâóþ î÷åðåäü✚ íà êà÷åñòâåííî íîâûõ
æèâîòíûõ✚ îáëàäàþùèõ âûñîêèì ïîòåíöèàëîì ïðî✲
äóêòèâíîñòè✚ êîòîðûå îáåñïå÷èâàþò ïðîèçâîäñòâî
áîëüøåãî êîëè÷åñòâà ïðîäóêöèè çà áîëåå êîðîòêèé
òåõíîëîãè÷åñêèé öèêë✳ ➮õ èñïîëüçîâàíèå ñíèæàåò
ïîòðåáíîñòü â ñòàíêîìåñòàõ äëÿ îäíîâðåìåííîé ïî✲
ñòàíîâêè æèâîòíûõ✚ à ñëåäîâàòåëüíî✱ ñïîñîáñòâóåò
çíà÷èòåëüíîé ýêîíîìèè îáùåé ïëîùàäè çàñòðîéêè è
îáîðóäîâàíèÿ äëÿ êîìïëåêñà✳

❮à óâåëè÷åíèå ïðîèçâîäñòâà ïðîäóêöèè ñâèíîâîä✲
ñòâà✚ ïîâûøåíèå åå ýôôåêòèâíîñòè îêàçûâàþò âëèÿ✲
íèå ðÿä ôàêòîðîâ✚ êîòîðûå ñî âðåìåíåì ïîäâåðãàþòñÿ
ñóùåñòâåííûì èçìåíåíèÿì êàê ïî íàïðàâëåííîñòè✚
òàê è ïî ñòåïåíè âîçäåéñòâèÿ íà òåõíîëîãè÷åñêèå
ïðîöåññû✚ ïðîèñõîäÿùèå â îòðàñëè✳

Ïðè ñîïîñòàâëåíèè îñíîâíûõ òåõíîëîãè÷åñêèõ
ïàðàìåòðîâ ïðîäóêòèâíîñòè æèâîòíûõ✚ èñïîëüçóåìûõ
ðÿäîì çàðóáåæíûõ êîìïàíèé✱ ïðè ïðîåêòèðîâàíèè
ñâèíîâîä÷åñêèõ ïðåäïðèÿòèé ó÷åíûìè ➶➮✁à áûë
âûÿâëåí ðÿä òåõíîëîãè÷åñêèõ îøèáîê â ïðîåêòíûõ
ðàñ÷åòàõ✚ íå ïîçâîëÿþùèõ ïðåäïðèÿòèÿì âûéòè íà
çàäàííóþ ìîùíîñòü✳ ❰äíîé èç ïðè÷èí ýòîãî ÿâëÿåòñÿ
íåïðàâèëüíûé ðàñ÷åò ñðåäíåãîäîâîãî ïîãîëîâüÿ ñâè✲
íîìàòîê ❬✶❪✳ Ïîýòîìó ñåãîäíÿ ñóùåñòâóåò îñòðàÿ íå✲
îáõîäèìîñòü ïåðåñìîòðà îñíîâíûõ ïîëîæåíèé ➶å✲
äîìñòâåííûõ íîðì òèïîâîãî ïðîåêòèðîâàíèÿ ñâèíî✲
âîä÷åñêèõ ïðåäïðèÿòèé✚ óòâåðæäåííûõ â ✶✾✾✻ ãîäó è
ïðèíÿòèÿ íîâûõ íîðì ïðîåêòèðîâàíèÿ ñâèíîâîä÷å✲
ñêèõ îá✂åêòîâ✚ ñîîòâåòñòâóþùèõ ïî îñíîâíûì ïîêà✲
çàòåëÿì✚ ïàðàìåòðàì âåäóùèõ ìèðîâûõ êîìïàíèé✳

➶íåäðåíèå ñîâðåìåííûõ òåõíîëîãèé ïîçâîëèò ðå✲
øèòü çàäà÷ó ñîêðàùåíèÿ èçäåðæåê íà åäèíèöó ïðî✲
äóêöèè✚ îáóñëîâëèâàþùåå êîíêóðåíòîñïîñîáíîñòü íà
ðûíêå â ðàìêàõ ➶Ò❰✳ Ïðè ýòîì✚ ïåðâîñòåïåííîå çíà✲
÷åíèå â óâåëè÷åíèè ïðèáûëè è ðåíòàáåëüíîñòè ïðè✲
îáðåòàåò ñíèæåíèå òåêóùèõ çàòðàò íà ïðîèçâîäñòâî✚
êîòîðûå â ñâîþ î÷åðåäü ïðåäîïðåäåëÿþòñÿ ïðîäóê✲
òèâíîñòüþ è êà÷åñòâîì ïîëó÷àåìîé ïðîäóêöèè❀ ðå✲

æèìîì êîðìëåíèÿ✚ ñîäåðæàíèÿ è óðîâíåì âåòåðèíàð✲
íîãî îáñëóæèâàíèÿ❀ ýêîíîìèêîé✚ îðãàíèçàöèåé è
óïðàâëåíèåì ïðîèçâîäñòâà✳

Ïî ìíåíèþ àêàäåìèêà ❒îðîçîâà ❮✳❒✳ ❬✹❪✚ ñîçäà✲
íèå è ïðèìåíåíèå èííîâàöèîííûõ ñðåäñòâ ìåõàíèçà✲
öèè è àâòîìàòèçàöèè ïðîöåññîâ ÿâëÿþòñÿ ãëàâíûì
óñëîâèåì ðåàëèçàöèè ðåñóðñîñáåðåãàþùèõ òåõíîëî✲
ãèé✚ ðîñòà ïðîèçâîäèòåëüíîñòè òðóäà✚ óâåëè÷åíèÿ
ïðîèçâîäñòâà ïðîäóêöèè✳ ❒åõàíèçàöèÿ è àâòîìàòèçà✲
öèÿ îáåñïå÷èâàþò óëó÷øåíèå óñëîâèé òðóäà îïåðàòî✲
ðîâ✚ îõðàíó îêðóæàþùåé ñðåäû è ñîçäàíèå îïòèìàëü✲
íûõ ïàðàìåòðîâ â ïîìåùåíèÿõ✚ ñíèæàþùèõ âûáðà✲
êîâêó è ïàäåæ ìîëîäíÿêà✳ ❰äíàêî ïðèìåíÿåìûå â
Ðîññèè òåõíîëîãèè åùå íå â ïîëíîé ìåðå ñîîòâåòñò✲
âóþò òðåáîâàíèÿì èíòåíñèôèêàöèè✚ ÷òî ñóùåñòâåííî
ñíèæàåò êîíêóðåíòîñïîñîáíîñòü îòå÷åñòâåííîãî ñâè✲
íîâîäñòâà✳

➶ ñëîæèâøèõñÿ ýêîíîìè÷åñêèõ óñëîâèÿõ îñîáîå
çíà÷åíèå ïðèîáðåòàåò ñíèæåíèå òåõíîëîãè÷åñêîé èì✲
ïîðòîçàâèñèìîñòè ðîññèéñêîãî ñâèíîâîäñòâàâ ïðåîá✲
ëàäàíèå íà îòå÷åñòâåííîì ðûíêå òåõíîëîãè÷åñêîãî
îáîðóäîâàíèÿ✚ êîðìîâûõ äîáàâîê✚ ➪➚➶ è âåòåðèíàð✲
íûõ ïðåïàðàòîâ èíîñòðàííîãî ïðîèçâîäñòâà ➊ ìîæåò
ñäåëàòü îòðàñëü çàëîæíèöåé íàïðÿæåííîé ìåæäóíà✲
ðîäíîé îáñòàíîâêè✳ Ïîýòîìó ïîâûøåíèå óðîâíÿ òåõ✲
íè÷åñêîãî îñíàùåíèÿ îá✂åêòîâ✚ ìîäåðíèçàöèÿ òåõíî✲
ëîãè÷åñêîãî îáîðóäîâàíèÿ✚ âûïóñê êîðìîâûõ è âåòå✲
ðèíàðíûõ ïðåïàðàòîâ îòå÷åñòâåííîãî ïðîèçâîäñòâà
íåîáõîäèìî ðàññìàòðèâàòü êàê âàæíåéøåå óñëîâèå
ïîâûøåíèÿ ýôôåêòèâíîñòè è óñòîé÷èâîãî ðàçâèòèÿ
îòðàñëè ïî ïóòè åå èíòåíñèôèêàöèè✳

✃ðîìå òîãî✚ íåîáõîäèìî îòìåòèòü è äðóãîé ñóùåñò✲
âåííûé ôàêòîð èíòåíñèôèêàöèè ïðîèçâîäñòâà ñâèíèíû✳
Ñîâðåìåííûå òåõíîëîãèè â ñâèíîâîäñòâå áàçèðóþòñÿ íà
íîâàöèÿõ â ñåëåêöèîííî�ïëåìåííîé ðàáîòå✳ ➘îìèíè✲
ðóþùåé öåëüþ ñåëåêöèè äîëæíû áûòü êà÷åñòâåííûå
õàðàêòåðèñòèêè ìÿñà✚ ñ ìèíèìàëüíûì êîëè÷åñòâîì æèðà✚
÷òî íå òîëüêî ïîâûøàåò êà÷åñòâî ïðîäóêöèè✚ íî è ñíè✲
æàåò çàòðàòû êîðìà íà åäèíèöó ïðèâåñà✚ ÷òî ñïîñîáñòâó✲
åò ïîâûøåíèþ ýôôåêòèâíîñòè è íàðàùèâàíèþ êîíêó✲
ðåíòîñïîñîáíîñòè îòðàñëè✳

❮åîò✂åìëåìûì óñëîâèåì ãåíåòè÷åñêîãî óñîâåð✲
øåíñòâîâàíèÿ ñâèíåé íàðàâíå ñ èñïîëüçîâàíèåì ìå✲
òîäîâ ãåíåòèêè è áèîòåõíîëîãèè ÿâëÿåòñÿ âíåäðåíèå
ñîâðåìåííûõ àâòîìàòèçèðîâàííûõ ñèñòåì îöåíêè
ïëåìåííîé öåííîñòè ñâèíåé ✄✺☎✆ ❮àèáîëüøåå ðàñïðî✲
ñòðàíåíèå ñðåäè âñåõ ìåòîäèê ïðîãíîçèðîâàíèÿ ïëå✲
ìåííîé öåííîñòè ñâèíåé ïîëó÷èëà ìåòîäîëîãèÿ
❇▲❯✝✚ êîòîðàÿ ïîçâîëÿåò óñòàíîâèòü âëèÿíèå êàæäî✲
ãî õîçÿéñòâåííî ïîëåçíîãî ïðèçíàêà íà îáùóþ îöåíêó
❬✷❪✳ ❰ïåðàòèâíîå èñïîëüçîâàíèå ìåòîäà ✞✟✠✡ ïîçâî✲
ëÿåò íàïðÿìóþ ñðàâíèâàòü âñåõ îöåíèâàåìûõ æèâîò✲
íûõ✚ ðàíæèðîâàòü èõ â ñîîòâåòñòâèè ñ èõ ãåíåòè÷å✲
ñêèìè äîñòîèíñòâàìè è ôîðìèðîâàòü ãåíåòè÷åñêè
âûäàþùååñÿ ñòàäî✳

➘àëüíåéøåå ýôôåêòèâíîå ðàçâèòèå ñâèíîâîäñòâà
Ðîññèè ïðåäñòàâëÿåòñÿ êàê èíòåãðèðîâàííàÿ ñèñòåìà
ðàñøèðåííîãî âîñïðîèçâîäñòâà✚ â îñíîâå êîòîðîé ëå✲
æèò åäèíàÿ ýêîíîìèêî�òåõíîëîãè÷åñêàÿ ñõåìà ïðîèçâî✲
äèòåëåé ïëåìåííîé è òîâàðíîé ïðîäóêöèè✚ îñíîâàííîé
íà ñàìûõ ñîâðåìåííûõ è ïåðåäîâûõ òåõíîëîãèÿõ✳
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❴❵

îïèëêè❥ ❒❧ ïðq✉ïîëà①àq③④ ÷òî ïî÷⑤à④ íàêð❧òàÿ ñîëî③îé
èëè îïèëêà③è④ áó✉qò ③qíüøq íà①ðq⑤àòüñÿ è ✉îëüøq ñî✲
õðàíÿòü ⑤ëà①ó ⑤ ïî÷⑤q❥

Ïîíèæqííàÿ òq③ïqðàòóðà ïî÷⑤❧ ⑤ ïqðèî✉ êóùqíèÿ
ïîëîæèòqëüíî ⑤ëèÿqò íà îáðààî⑤àíèq è ðàà⑤èòèq óàëî✲
⑤❧õ êîðíqé❥ ➶ ôààq êîëîøqíèÿ è ③îëî÷íî①î ñîñòîÿíèÿ
àqðíà íàèáîëqq áëà①îïðèÿòíà òq③ïqðàòóðà ✶✻�✷✸ ✵Ñ ❬✁④ ✂④
✹❪✳

Ïîýòî③ó öqëüþ íàøqé ðàáîò❧ ÿ⑤ëÿëîñü èàó÷èòü
⑤ëèÿíèq ïîêð❧òèÿ ïî÷⑤❧ ñîëî③îé④ îïèëêà③è íà òq③ïq✲
ðàòóðó④ ⑤ëàæíîñòü ïî÷⑤❧ è óðîæàéíîñòü ÿðî⑤îé ③ÿ①êîé
ïøqíèö❧❥

❒✄òå☎✆✄ëû ✆ ìåòîä✆✝✄ ✆èèëåäîâ✄í✆✞

❰ï❧ò❧ ïðî⑤î✉èëèñü íà ó÷qáíî�îï❧òíî③ ïîëq ❰ðqí✲
áóð①ñêî①î ➹➚Ó ⑤ ✁✟✶✠ ①î✉ó ⑤ ïîñq⑤àõ ÿðî⑤îé ③ÿ①êîé
ïøqíèö❧ ñîðòà Þ➶�✁ ❬✠✡❥ ➶ ôààó ✂�①î ëèñòà ïøqíèö❧
ïîñq⑤❧ á❧ëè íàêð❧ò❧ íà î✉íî③ ⑤àðèàíòq ñîëî③îé④ à íà
✉ðó①î③ ➊ îïèëêà③è❥ ➬à êîíòðîëü á❧ë ïðèíÿò ⑤àðèàíò④
êîòîð❧é íq á❧ë íàêð❧ò❥ Ó÷qòíàÿ ïëîùà✉ü ✉qëÿíêè ñî✲
ñòà⑤ëÿëà ✁✟ ③☛❥ Ïî⑤òîðíîñòü îï❧òà òð➳õêðàòíàÿ❥ ➘ëÿ
èà③qðqíèÿ òq③ïqðàòóð❧ ïî÷⑤❧ èñïîëüàî⑤àëè òðîñòü�
à①ðîíî③à④ à ✉ëÿ èà③qðqíèÿ ⑤ëàæíîñòè ïî÷⑤❧ ➊ ïðèáîð
❩❉�☞✌✳

Ïîëq⑤❧q îï❧ò❧ ààêëà✉❧⑤àëèñü íà ñðq✉íq③îùí❧õ
þæí❧õ ÷qðíîàq③àõ òÿæqëîñó①ëèíèñòî①î ③qõàíè÷qñêî①î
ñîñòà⑤à❥ Ñî✉qðæàíèq ①ó③óñà ⑤ ïàõîòíî③ ñëîq ñîñòà⑤ëÿëî
✠④✠✪④ ð❮✍✼✱✽✳

Ðå✎✏ë✑ò✄òû ✆ ✆✒ î✓è✏✔äåí✆å

➮ññëq✉î⑤àíèÿ ïîêàààëè④ ÷òî ñ ó⑤qëè÷qíèq③ ①ëóáèí❧
òq③ïqðàòóðà ïî÷⑤❧ ñíèæàqòñÿ îò ✟④✂ ✉î ✁④✶ ✵Ñ❥ ❮àïðè✲
③qð④ íà êîíòðîëüíî③ ôîíq ⑤î ⑤ðq③ÿ êîëîøqíèÿ ïøqíè✲
ö❧ ýòî ñíèæqíèq ñîñòà⑤èëî ✁④✟ ✵Ñ ✭ñ③❥ òàáëèöó ✕✮✳

➮àó÷àq③❧q ⑤àðèàíò❧ îï❧òà òàêæq ñïîñîáñò⑤î⑤àëè
ñíèæqíèþ òq③ïqðàòóð❧ ïî÷⑤❧❥ Òàê④ íàïðè③qð④ íà ①ëó✲
áèíq ✟�✶✟ ñ③ ⑤î ⑤ðq③ÿ ⑤❧õî✉à ⑤ òðóáêó ñîëî③à ñíèàèëà
òq③ïqðàòóðó ïî÷⑤❧ íà ✶④✶ ✵Ñ ⑤ ñðà⑤íqíèè ñ êîíòðîëq③❥
➮ñïîëüàî⑤àíèq îïèëîê îêàààëîñü ýôôqêòè⑤íqq ñîëî③❧
ïî ñòqïqíè ñíèæqíèÿ òq③ïqðàòóð❧ ïî÷⑤❧❥ ➶î ⑤ðq③ÿ êî✲
ëîøqíèÿ íà ①ëóáèíq ✶✟�✁✟ ñ③ îïèëêè ó③qíüøèëè òq③ïq✲
ðàòóðó ïî÷⑤❧ íà ✁④✁ ✵Ñ④ ⑤ òî ⑤ðq③ÿ êàê ñîëî③à òîëüêî íà
✕✱✺ ✵Ñ ⑤ ñðà⑤íqíèè ñ êîíòðîëüí❧③ ⑤àðèàíòî③❥

❒❧ ⑤❧ÿ⑤èëè④ ÷òî ⑤ëàæíîñòü ïî÷⑤❧ ⑤ òq÷qíèq ⑤q①qòà✲
öèè ïøqíèö❧ ñíèæàqòñÿ❥ Òàê④ íà êîíòðîëüíî③ ôîíq ⑤
ôààó ✂�①î ëèñòà íà ①ëóáèíq ✟�✶✟ ñ③ ⑤ëàæíîñòü ïî÷⑤❧
ñîñòà⑤èëà ✁✟✪④ à ⑤î ⑤ðq③ÿ êîëîøqíèÿ ➊ ✹✖✳

➶àðèàíò❧ ñ ñîëî③îé è îïèëêà③è ñïîñîáñò⑤î⑤àëè ñî✲
õðàíqíèþ ⑤ëà①è ⑤ ïî÷⑤q❥ ❮àïðè③qð④ ⑤î ⑤ðq③ÿ êîëîøqíèÿ
íà ①ëóáèíq ✟�✶✟ ñ③ ⑤ëàæíîñòü ïî÷⑤❧ íà ⑤àðèàíòq ñ ñî✲
ëî③îé á❧ëà íà ✁✪ ⑤❧øq④ ÷q③ íà êîíòðîëüíî③ ôîíq❥ ➶
ðààðqàq èàó÷àq③❧õ ⑤àðèàíòî⑤ ëó÷øq ñîõðàíÿëè ⑤ëà①ó ⑤
ïî÷⑤q îïèëêè❥ Òàê④ ⑤ ôààó êîëîøqíèÿ íà ①ëóáèíq ✶✟�✷☞
ñ③ ⑤ëàæíîñòü ïî÷⑤❧ íà ⑤àðèàíòq ñ îïèëêà③è ñîñòà⑤èëà
✁✁✪④ ñ ñîëî③îé ➊ ✶✂✪④ à íà êîíòðîëüíî③ ôîíq ➊ ✕☞✖✳
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⑤ ïqðèî✉ ⑤q①qòàöèè ÿðî⑤îé ïøqíèö❧

➶àðèàíò
îï❧òà

➹ëóáèíà
ïî÷⑤❧④
ñ③

Òq③ïqðàòóðà ïî÷⑤❧④ ✵Ñ ➶ëàæíîñòü ïî÷⑤❧④ ✪
Ôàà❧ ðàà⑤èòèÿ

✸�é ëèñò ⑤❧õî✉ ⑤
òðóáêó

êîëîøqíèq ✸�é ëèñò ⑤❧õî✉ ⑤
òðóáêó

êîëîøqíèq

êîíòðîëü ☞�✕☞ � ✷✷✱✺ ✷✌✱✺ ✷☞ ✽ ✹
✕☞�✷☞ � ✷✷✱✕ ✷✹✱✺ ✹✺ ✸✸ ✕☞
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➶àðèàíò
îï❧òà

×èñëî
ñîõðàíè⑤øèõñÿ
ðàñòqíèé④
øò❥✗③☛

×èñëî
ïðî✉óêòè⑤í❧õ

ñòqáëqé④
øò❥✗③☛

×èñëî
àqðqí

⑤ êîëîñq④
øò❥

❒àññà
✕☞☞☞
àqðqí④
①ð❥

➪èîëî①è÷qñêàÿ
óðîæàéíîñòü④

ö✗①à

Õîàÿéñò⑤qííàÿ
óðîæàéíîñòü④

ö✗①à

êîíòðîëü ✸✷✺ ✸✺✾ ✕✺ ✷✾✱✺ ✕✺✱✾ ✕✷✱✹
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ïðè③qð④ íà ⑤àðèàíòq ñ ñîëî③îé ÷èñëî ñîõðàíè⑤øèõñÿ
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íàèáîëüøq①î ÷èñëà ïðî✉óêòè⑤í❧õ ñòqáëqé ✠✶✘ øò❥✗③☛ è
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èà③qíÿëàñü ïî✉îáí❧③ îáðààî③ ⑤ àà⑤èñè③îñòè îò èàó✲
÷àq③❧õ ⑤àðèàíòî⑤❥
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■àð■ð❱▼à▼ ó❱❑❯❙ð❘❑ò❙ò■✳ ✍✵✡✡✳ ❍✳⑨✳ ➵ ✕✍✠✡✳ Ñ✳ ✻⑨✠★✺✝

✶✶✝ ✩✁✂❋ñ☎✞✁✂☎✄✞❈å ❋ñ❋ðå✞✞❋ñ✂✁ ❊❋ç●å✏❈❊☎✞✁è è✄❋❷
❊❋✪ ï✑å✞✁❶❈ ï❋ ìåç☎➂❋✄ì☎ì ✄å✏üå➂☎ ✞☎ ❋ð❈ê❷
✞❋❊å✞✞❈✖ ✬å✄✞❋ç➳ì☎✖ ❰✄å✞ð✆✄ãñê❋✪ ❋ð✏☎ñ✂✁ ❑
✃■ð■❏ó◗❙❯ ➶✳➶✳P ➹◗❑❱óø❏❑❱ ☞✳Ï✳P Ñ▼◗▼❯ûõ ☞✳☞✳ ✴✴
➮❖❯❙❘ò❑ÿ ✭ð❙❱◆óðà❘❏▼à▼ à▼❘ó❚■ð❘ò❯❙❱❱▼à▼ ■àð■ð❱▼✲
à▼ ó❱❑❯❙ð❘❑ò❙ò■✳ ✍✵✡✡✳ ❍✳ ⑨✳ ➵ ✕✍✠✡✳ Ñ✳ ✻✻✠★⑩✝

✶✷✝ ❒❋✞✁✂❋✄✁✞ã ð❋✏åç✞å✪ ❋ç✁ì❋✪ ï✑å✞✁❶❈ ï❋ ìåç❋❷
➂❋✄ì☎ì ✄å✏üå➂☎ ñ✂åï✞❋✪ ç❋✞❈ ➃❸✞❋ã❋ ❹✄☎✏☎ ❑
✃■ð■❏ó◗❙❯ ➶✳➶✳P ➹◗❑❱óø❏❑❱ ☞✳Ï✳P Ñ▼◗▼❯ûõ ☞✳☞✳P
❺■é▼❯ ☞✳☞✳ ✴✴ ➮❖❯❙❘ò❑ÿ ✭ð❙❱◆óðà❘❏▼à▼ à▼❘ó❚■ð❘ò✲
❯❙❱❱▼à▼ ■àð■ð❱▼à▼ ó❱❑❯❙ð❘❑ò❙ò■✳ ✍✵✡✕✳ ➵ ✕ ➄⑨✡➅✳ Ñ✳
★★✠✮✷✝

✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠✠

Ï▼❘òóï❑◗■ ❯ ð❙❚■❏ö❑➆✿ ✵✍✳✡✍✳✍✵✡⑨

ßðö❙❯ ➹❙❱❱■❚❑é Ô❙❚▼ð▼❯❑÷P ❚▼❏ò▼ð ❘✳✠õ✳ ❱■ó❏P ✭ð❙❱◆óðà❘❏❑é ➹☞Ó
❺▼❘❘❑ÿP ⑨✻✵✵✵✵P à✳ ✭ð❙❱◆óðàP ï❙ð✳ ☛■◗▼✠❍▼ðà▼❯ûéP ✍P ❙✠②❨✥▼➇ ①❖P❦❖❫➈❭❨◆⑦❳➉✝①❖
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➦➧

➨➩➫ ➭➯➲➸➺➻➼
➽➾➽➾ ➪➴ë➴â➷➬➱ ÒÖØäÙäÖÚ áÙîÛîÜÙíÿåÒÙõ ØÖóÒ✶

❆✳ ❆✳ ❙�❧�✈②❦❤✁ Ñ❛♥❞✐❞❛✂✄ ♦❢ ❇✐♦☎♦❣✐✆❛☎ ✝✆✐✄♥✆✄s

➽➾Ï➾ ➹ëè✞✟øêè✞➱ äîÒÚîð åÿÛüåÒîõîçÿéåÚâÿØØûõ ØÖóÒ➱ äîöÿØÚ✶

❆✳ P✳ ●❧❧�✉s❤❦❧�✁ ❉♦✆✂♦r ♦❢ ❆❣r✐✆✐☎✂✐r❛☎ ✝✆✐✄♥✆✄s✱ ❉♦✆✄♥✂
➪➾➽➾ Ïë➷✁✟✞➱ ÒÖØäÙäÖÚ åÿÛüåÒîõîçÿéåÚâÿØØûõ ØÖóÒ✷

❙✳❆✳ P❧②❣✉�✁ Ñ❛♥❞✐❞❛✂✄ ♦❢ ❆❣r✐✆✐☎✂✐r❛☎ ✝✆✐✄♥✆✄s
➶➾➪➾ ❐✟êê✂✞✄åâ✱ ➪➾➽➾ ➘✟øêè✞➱ ÖåïÙðÖØÚû✶

❱✳❙✳ ▲✉❦②❛�♥s☎✈✁ ❙✳❆✳ ✆✉s❤❦❧�✁ ❣r❛❞✐❛✂✄ s✂✐❞✄♥✂s
➹✳➶✳ ➪✟ä✝ðå✞ê➴â✱ ìÖÜÙåÚð✶

●✳❱✳ ❙✉❞❛✞☎�❦�✈✁ ♠❛s✂✄r
✶Ô➹✟❰➨ ✠Ï❰ ➠❰ðÿØáóðÜåÒÙé ÜîåóäÖðåÚâÿØØûé ÖÜðÖðØûé óØÙâÿðåÙÚÿÚ➺

Ü➸ ❰ðÿØáóðÜ➱ ÐîååÙéåÒÖÿ ÔÿäÿðÖöÙÿ➱ ❣☎✐♥❛☎✄❅♠❛✐☎✡r✐
✷Ô➹✟❰➨ ✠Ï❰ ➠❰ðÛîâåÒÙé ÜîåóäÖðåÚâÿØØûé ÖÜðÖðØûé óØÙâÿðåÙÚÿÚ➺

Ü➸ ❰ðÿÛ➱ ÐîååÙéåÒÖÿ ÔÿäÿðÖöÙÿ➱ r❥♦❛s❅②❛♥❞✄①✡r✐

Ý✃☛❮☛❒➮×☞➪✃➽ß ➮ Ý❮☞✌➹☞Ò➮×☞➪✃➽ß ☛Ö☞❮✃➽ ✍➽➚➮ÒÛ ß✌☛➶☛➱ ÏØ☞❮➮ÖÛ
☛Ò ✃☛✌❮☞➶☛➱ ➹❮➮❐➮ Ï☛❒☞✍☛✎☛✌❒➽❒ ✌☞❐✏☞✎➽

✭❊✆♦♥♦♠✐✆ ❛♥❞ ✄♥✄r❣② ✄s✂✐♠❛✂✐♦♥ ♦❢ ✂❤✄ ♣r♦✂✄✆✂✐♦♥ ♦❢ s♣r✐♥❣ ✇❤✄❛✂
❢r♦♠ ✂❤✄ r♦♦✂ r♦✂ ❛✆✆♦r❞✐♥❣ ✂♦ ✂❤✄ ♠✄s♦❢♦r♠s ♦❢ ✂❤✄ r✄☎✐✄❢✮

ÏðÙìÿØÿÿìûÿ ïðÿïÖðÖÚû ïîâû✑ÖÛÙ åÚîÙìîåÚü îå✲
ØîâØîé ïðîäóÒöÙÙ îÚ ➭➱➲ äî ➲➭➱➯✪ Ù îÒÖçûâÖÛÙ ïðÿ✲
ìîÿ âÛÙÿØÙÿ ØÖ ýÒîØîìÙíÿåÒóþ ýôôÿÒÚÙâØîåÚü➸ ÑÖ✲
ìûé âûåîÒÙé óðîâÿØü ðÿØÚÖáÿÛüØîåÚÙ ØÖ ïÛÖÒîðÿ âî✲
äîðÖçäÿÛüØîì áûÛ ïîÛóíÿØ îÚ ïðÙìÿØÿØÙÿ ✒✓✒➩
ÏÛþå ➻✹✹➱➺✪ Ù ✟ÙØîðÖìÖ ➊ ✶✔✼➱✼✪➸ ✕Ö þ✖Øîì åÒÛîØÿ
åÖìóþ âûåîÒóþ ðÿØÚÖáÿÛüØîåÚü îáÿåïÿíÙÛî ïðÙìÿØÿ✲
ØÙÿ ÔÙÚîåïîðÙØÖ✗✓ ✘➻➼➭➱✼✪✙ Ù ✟ÙØîðÖìÖ ✘➻➼✼➱✵✪✙➸ ✠
áÖÛÒÿ åÖìóþ âûåîÒóþ ðÿØÚÖáÿÛüØîåÚü ïîÒÖçÖÛ ÔÙ✲
ÚîåïîðÙØ✗✓ ➻✹✵➱➼✪➱ çÖÚÿì ïðÿïÖðÖÚ ✒✓✒➩ ÏÛþå ✗
➺➺➱✵✪➸ ✕Ö åÿâÿðØîì åÒÛîØÿ ìÖÒåÙìÖÛüØóþ ðÿØÚÖáÿÛü✲
ØîåÚü ïîÒÖçÖÛ ïðÿïÖðÖÚ ✒✓✒➩ ÏÛþå ✘➻➼➭➱➲✪✙ Ù ÔÙ✲
ÚîåïîðÙØ✗✓ ✘➻➼✹➱✹✪✙➸ ✚ØÿðÜÿÚÙíÿåÒÙ ýôôÿÒÚÙâØûì â
ïðîÖØÖÛÙçÙðîâÖØØûõ ÛÖØä✑ÖôÚØûõ óåÛîâÙÿõ ÿâÛÿÿÚ✲
åÿ ïðÙìÿØÿØÙÿ â ÒÖíÿåÚâÿ ïðîÚðÖâÙÚÿÛÿé åÿìÿØ áÙî✲
ÛîÜÙíÿåÒîÜî ïðÿïÖðÖÚÖ ÔÙÚîåïîðÙØ✗✓ Ù õÙìÙíÿåÒîÜî
ïðÿïÖðÖÚÖ ✒✓✒➩ ÏÛþå➱ îáÿåïÿíÙâÖþ✛Ùõ ÿÜî ïîâû✲
✑ÿØÙÿ áîÛÿÿ íÿì ØÖ ➯✵✪ â åðÿäØÿì ïî âåÿì ÖØÖÛÙçÙ✲
ðóÿìûì ÛÖØä✑ÖôÚÖì➸

✃ë✜÷åâ➷å ñë➴â✝✿ ÿðîâÖÿ ìÿÜÒÖÿ ï✑ÿØÙöÖ➱ ìÿçîôîð✲
ìû ðÿÛüÿôÖ➱ ÒîðØÿâÖÿ ÜØÙÛü➸

❆ ✐s✄❞ ❞r✐❣ ✐♥✆r✄❛s✄s ✂❤✄ ✆♦s✂ ♦❢ ✂❤✄ ♠❛✐♥ ♣r♦❞✐✆✂ ❢r♦♠
✻✡✢ ✂♦ ✢✻✡✸✣ ❛♥❞ ❤❛s ❛ ❞✐r✄✆✂ ✐♠♣❛✆✂ ♦♥ ✄✆♦♥♦♠✐✆ ✄❢❢✐✗
✆✐✄♥✆②✡ ❚❤✄ ❤✐❣❤✄s✂ ☎✄✤✄☎ ♦❢ ♣r♦❢✐✂❛❜✐☎✐✂② ♣☎❛❦♦r ✇❛✂✄rs❤✄❞
✇❛s ♦❜✂❛✐♥✄❞ ❢r♦♠ ✂❤✄ ✐s✄ ♦❢ ❚▼❚❉ ✥☎✐s ✶✔✔✡✾✣ ❛♥❞

❇✐♥♦r❛♠❛ ✗ ✶✔✦✡✦✣✡ ❖♥ ✂❤✄ s♦✐✂❤✄r♥ s☎♦♣✄ ♦❢ ✂❤✄ ❤✐❣❤✄s✂
♣r♦❢✐✂❛❜✐☎✐✂② ✄♥❢♦r✆✄ ❋✐✂♦s♣♦r✐♥✗▼ ✭✶✺✻✡✦✣✮ ❛♥❞

❇✐♥♦r❛♠❛ ✭✶✺✦✡✧✣✮✡ ■♥ ✂❤✄ ❜✄❛♠ s❤♦✇✄❞ ✂❤✄ ❤✐❣❤✄s✂ ♣r♦❢✗
✐✂❛❜✐☎✐✂② ❢✐✂♦s♣♦r✐♥ ▼ ✶✔✧✡✺✣✱ ❢♦☎☎♦✇✄❞ ❜② ❞r✐❣ ❚▼❚❉
✥☎✐s ✗ ✾✾✡✧✣✡ ❖♥ ✂❤✄ ♥♦r✂❤✄r♥ s☎♦♣✄ ♦❢ ♠❛①✐♠✐♠ ♣r♦❢✐✂❛✗
❜✐☎✐✂② s❤♦✇✄❞ ❞r✐❣ ❚▼❚❉ ✥☎✐s ✭✶✺✻✡✢✣✮ ❛♥❞ ❢✐✂♦s♣♦r✐♥✗
▼ ✭✶✺✔✡✔✣✮✡ ❊♥✄r❣② ✄❢❢✐✆✐✄♥✆② ✐♥ ✂❤✄ ❛♥❛☎②③✄❞ ☎❛♥❞s✆❛♣✄
✆♦♥❞✐✂✐♦♥s ✐s ✐s✄❞ ❛s ❛ s✄✄❞ ❞r✄ss✐♥❣ ❜✐♦☎♦❣✐✆❛☎ ♣r✄♣❛r❛✗
✂✐♦♥ ❢✐✂♦s♣♦r✐♥✗▼ ❛♥❞ ✆❤✄♠✐✆❛☎s ❚▼❚❉ ✥☎✐s✱ ✄♥s✐r✐♥❣ ✐✂s

✐♥✆r✄❛s✄ ❜② ♠♦r✄ ✂❤❛♥ ✸✧✣ ♦♥ ❛✤✄r❛❣✄ ✐♥ ✂❤✄ ✄♥✂✐r✄ ✆♦✤✗
✄r❛❣✄ ☎❛♥❞s✆❛♣✄s✡

❑☎②★�✞❞s✩ s♣r✐♥❣ ✇❤✄❛✂✱ ♠✄s♦❢♦r♠s r✄☎✐✄❢✱ r♦♦✂ r♦✂✡

✠ ïÿðÙîä ïÿðÿõîäÖ ØÖ ðûØîíØûé ìÿõÖØÙçì åÿÛü✲
åÒîÿ õîçÿéåÚâî Øÿ ÚîÛüÒî ❰ðÿØáóð✖üÿ îÒÖçÖÛîåü â
ÚðóäØûõ ýÒîØîìÙíÿåÒÙõ óåÛîâÙÿõ➸ Ïðÿ✖äÿ âåÿÜî➱ Ùç✗
çÖ äÙåïÖðÙÚÿÚÖ öÿØ ØÖ ýØÿðÜîðÿåóðåû➱ åðÿäåÚâÖ çÖ✛Ù✲
Úû➱ óäîáðÿØÙÿ➱ íÚî åÒÖçÖÛîåü ØÖ ôÙÚîåÖØÙÚÖðØîì åî✲
åÚîÿØÙÙ ÖÜðîöÿØîçîâ Ù åîîÚâÿÚåÚâÿØØî ýÒîØîìÙíÿ✲
åÒîì ðîåÚÿ ïðîÙçâîäåÚâÖ çÿðØîâûõ ðÿåóðåîâ åÿÛüåÒÙõ
ÚîâÖðîïðîÙçâîäÙÚÿÛÿé➸ ✫çØÖ✑ÙâÖØÙÿ åÿÛüåÒîõîçÿéåÚ✲
âÿØØîé ÚÿõØÙÒÙ➱ åîÒðÖ✛ÿØÙÿ ÿÿ âûïóåÒÖ Ù ââîç Ùì✲
ïîðÚØîÜî îáîðóäîâÖØÙÿ âìÿåÚÿ å îÜðîìØûì ÒîÛÙíÿåÚ✲
âîì ïÿåÚÙöÙäîâ➱ îïÙðÖÿåü îäØîâðÿìÿØØî ØÖ ÙìïîðÚ✲
Øóþ ÚÿõØîÛîÜÙþ➱ Ùõ ïðÙìÿØÿØÙÿ â ðÖçÛÙíØûõ ïîí✲
âÿØØî✗ÒÛÙìÖÚÙíÿåÒÙõ óåÛîâÙÿõ ÐîååÙÙ ÚðÿáóÿÚ îÚ
óíÿØûõ Ù ÚîâÖðîïðîÙçâîäÙÚÿÛÿé ÚâîðíÿåÒîÜî ïîÙåÒÖ Ù
ÖÛüÚÿðØÖÚÙâØûõ ðÿ✑ÿØÙé➸ ❰äØîâðÿìÿØØî ïîÿâÙÛîåü
ìØîÜî îÚÿíÿåÚâÿØØûõ ïðÿïÖðÖÚîâ➱ Úðÿáóþ✛Ùõ îöÿØÒÙ
ïðÙìÿØÙÚÿÛüØî Ò îïðÿäÿÛÿØØûì âÙäÖì Ù ïðÙðîäØî✗
ÒÛÙìÖÚÙíÿåÒÙì óåÛîâÙÿì➸ ❰åØîâîé óïðÖâÛÿØÙÿ Úÿõ✲

ØîÛîÜÙíÿåÒÙìÙ ðÿ✑ÿØÙÿìÙ ïðÙ ïðîÙçâîäåÚâÿ çÿðØî✲
âûõ äîÛ✖Øû åÛó✖ÙÚü îðÜÖØÙçÖöÙîØØî✗õîçÿéåÚâÿØØûÿ
Ù ÖÜðîÚÿõØÙíÿåÒÙÿ ìÿðîïðÙÿÚÙÿ➱ åïîåîáåÚâóþ✛Ùÿ
óÛóí✑ÿØÙþ ôÙÚîåÖØÙÚÖðØîé åÙÚóÖöÙÙ â ÖÜðîÛÖØä✲
✑ÖôÚÖõ ❬➻❪➸

❰äØÖÒî➱ óíÙÚûâÖÿ åîâðÿìÿØØîÿ åîåÚîÿØÙÿ åÙåÚÿì
çÿìÛÿäÿÛÙÿ➱ âîçØÙÒÖÿÚ ØÿîáõîäÙìîåÚü ïðÙìÿØÿØÙÿ
ðÖçÛÙíØûõ ÖÜðîÚÿõØÙíÿåÒÙõ Ù õÙìÙíÿåÒÙõ ìÿÚîäîâ å

öÿÛüþ åØÙ✖ÿØÙÿ ïîðîÜÖ âðÿäîØîåØîåÚÙ ØÿÒîÚîðûõ
âÙäîâ➸ ✫åïîÛüçîâÖØÙÿ õÙìÙíÿåÒÙõ åðÿäåÚâ ðÿÜÛÖìÿØ✲
ÚÙðóÿÚåÿ ýÒîØîìÙíÿåÒîé ýôôÿÒÚÙâØîåÚüþ➱ íÚî îÜðÖ✲
ØÙíÙâÖÿÚ Ùõ ïðÙìÿØÿØÙÿ➸ ✠ ýÚîé åâÿçÙ ÚðÿáóÿÚåÿ
äÙôôÿðÿØöÙðîâÖØØîÿ ÙåïîÛüçîâÖØÙÿ ïÿåÚÙöÙäîâ â
åîíÿÚÖØÙÙ å ÖÜðîÚÿõØÙíÿåÒÙìÙ ìÿðîïðÙÿÚÙÿìÙ â ÖÜ✲
ðîöÿØîçÖõ➸ ÏðîâÿäÿØÙÿ ýÚÙõ ìÿðîïðÙÿÚÙé äîÛ✖Øî
åîõðÖØÿÚü óðî✖ÖéØîåÚü➱ îáÿåïÿíÙâÖÚü ÒÖíÿåÚâî ïðî✲
äóÒöÙÙ ïðÙ ìÙØÙìÖÛüØûõ çÖÚðÖÚÖõ ❬➲❪➸



⑧✬➁➃➁✯✬➑ ✰ ✳✴➃✽✳❀➁❁ ❂➁❃➑❄✳❇✰✴ ❈❍❏◆ ◗❘❙❯❲

❳❨

❩❭ ❫❴❵❝❡❢❡♦♦❴❢ qò❭à❡ ❝❭t❝❭✈❴ò④❭ ❭⑤❝❴ò❡⑥♦❴ë❴⑤ã⑦
à❝ã❢❡♦ãò❡ëü♦❴ ④ ❴à❝❡⑨❡ë❡♦♦⑩❢ òãà❭❢ à❴❶❵ ❵ ❭⑨❭à❷
òã❵♦❴❸ë❭♦⑨❹❭❺ò♦⑩⑥ ❫ã❫ò❡❢❭⑥ t❡❢ë❡⑨❡ëãÿ ò❝❡✈ó❡ò
⑤ëó✈❴④❴⑦ ❝❭t♦❴❫ò❴❝❴♦♦❡⑦ à❝❴❝❭✈❴ò④ã ❵❴à❝❴❫❴❵â ❴❫❴❷
✈❡♦♦❴ ④❭❫❭à�ã⑥❫ÿ à❝ã❢❡♦❡♦ãÿ ⑥ã❢ã❶❡❫④ã⑥ ❫❝❡⑨❫ò❵
t❭�ãò⑩â ❫ ó❶❡ò❴❢ q♦❡❝⑤❴❸ ã ❝❡❫ó❝❫❴❫✈❡❝❡å❡♦ãÿ✳

➬❭�ãò❭ ❝❭❫ò❡♦ã⑦ à❝❡⑨❫ò❭❵ëÿ❡ò ❴✈ÿt❭ò❡ëü♦❴❡ t❵❡♦❴
❵ à❝❴ãt❵❴⑨❫ò❵❡ à❝❴⑨ó④öãã t❡❢ë❡⑨❡ëãÿ✳ ➴❡ q④❴♦❴❢ã❶❡❷
❫④ã❡ à❴④❭t❭ò❡ëã ❵ ④❴♦❡❶♦❴❢ ãò❴⑤❡ ❴à❝❡⑨❡ëÿàò❫ÿ ❵
❫ã❫ò❡❢❡ à❴④❭t❭ò❡ë❡⑦ ❝❭❫ò❡♦ã❡❵❴⑨❫ò❵❭ ã t❡❢ë❡⑨❡ëãÿ
❬✹❪✁

❰❫♦❴❵♦⑩❢ã q④❴♦❴❢ã❶❡❫④ã❢ã à❴④❭t❭ò❡ëÿ❢ã q❺❺❡④❷
òã❵♦❴❫òã à❝❴ãt❵❴⑨❫ò❵❭ à❝❴⑨ó④öãã ❫❡ëü❫④❴⑤❴ ⑥❴tÿ⑦❫ò❷
❵❭ ÿ❵ëÿàò❫ÿ ❫❡✈❡❫ò❴ã❢❴❫òüâ à❝ã✈⑩ëü ã ó❝❴❵❡♦ü ❝❡♦ò❭❷
✈❡ëü♦❴❫òã ✂✸✄✳

❰❫♦❴❵♦⑩❢ã àóòÿ❢ã ❫♦ãå❡♦ãÿ ❫❡✈❡❫ò❴ã❢❴❫òã à❝❴❷
⑨ó④öãã ♦❭ ❵❫❡⑥ ❫❡ëü❫④❴⑥❴tÿ⑦❫ò❵❡♦♦⑩⑥ à❝❡⑨à❝ãÿòãÿ⑥
ÿ❵ëÿàò❫ÿ ❵♦❡⑨❝❡♦ã❡ à❝❭❵ãëü♦❴⑦ ❫ã❫ò❡❢⑩ ❵❡⑨❡♦ãÿ
⑥❴tÿ⑦❫ò❵❭ ã ♦❭ó❶♦❴❸❴✈❴❫♦❴❵❭♦♦❴⑦ ❫ã❫ò❡❢⑩ t❡❢ë❡⑨❡❷
ëãÿ❀ à❴❵⑩❹❡♦ã❡ ó❝❴å❭⑦♦❴❫òã ❫❡ëü❫④❴⑥❴tÿ⑦❫ò❵❡♦♦⑩⑥
④óëüòó❝ ã ã⑥ ④❭❶❡❫ò❵❭â àë❴⑨❴❝❴⑨ãÿ à❴❶❵⑩❀ ❵♦❡⑨❝❡♦ã❡
④❴❢àë❡④❫♦❴⑦ ❢❡⑥❭♦ãt❭öãã❀ ⑨❴❫òãå❡♦ã⑦ ♦❭ó④ã❀ óëó❶❷
❹❡♦ã❡ ❫ã❫ò❡❢⑩ óà❝❭❵ë❡♦ãÿ ã ❴❝⑤❭♦ãt❭öãã ò❝ó⑨❭ ✂✺✄✳

Ö❡ëüà ã❫❫ë❡⑨❴❵❭♦ã⑦ ÿ❵ëÿë❴❫ü ✈ã❴q④❴ë❴⑤ã❶❡❫④❴❡
❴✈❴❫♦❴❵❭♦ã❡ q❺❺❡④òã❵♦❴❫òã à❝❡⑨à❴❫❡❵♦❴⑦ ❴✈❝❭✈❴ò④ã
❫❡❢ÿ♦ ❺ó♦⑤ãöã⑨❭❢ã ã ✈ã❴à❝❡à❭❝❭ò❭❢ã à❴ ❢❡t❴❺❴❝❷
❢❭❢ ❝❡ëü❡❺❭ ❵ t❭�ãò❡ ❴ò ④❴❝♦❡❵⑩⑥ ⑤♦ãë❡⑦ ã à❴❵⑩❹❡❷
♦ãã à❝❴⑨ó④òã❵♦❴❫òã ❢ÿ⑤④❴⑦ ÿ❝❴❵❴⑦ à❹❡♦ãö⑩ ❵ ❫ò❡à❷
♦❴⑦ t❴♦❡ ❰❝❡♦✈ó❝⑤❫④❴⑤❴ Ï❝❡⑨ó❝❭ëüÿ✳ ❰⑨♦❴⑦ ãt t❭⑨❭❶ã
✈⑩ë❴✿ q④❴♦❴❢ã❶❡❫④❭ÿ ã q♦❡❝⑤❡òã❶❡❫④❭ÿ ❴ö❡♦④❭ à❝ã❡❷
❢❴❵ t❭�ãò⑩ à❝ã ❵❴t⑨❡ë⑩❵❭♦ãã à❹❡♦ãö⑩ à❴ ❢❡t❴❺❴❝❷
❢❭❢ ❝❡ëü❡❺❭✳

➬❭④ë❭⑨④❭ à❴ë❡❵⑩⑥ ❴à⑩ò❴❵ à❝❴❵❴⑨ãë❭❫ü ❵ ó❫ë❴❵ãÿ⑥
✃ÔÕ ➠Ñ❴ë❴❵⑩⑥ ➚✳➘✳➺ Ï❡❝❡❵❴ë❴ö④❴⑤❴ ❝❭⑦❴♦❭ ❰❝❡♦❷
✈ó❝⑤❫④❴⑦ ❴✈ë❭❫òã ❵ ☎✵✵✻❸☎✵✶☎ ⑤⑤✳

➘ëÿ à❝❴❵❡⑨❡♦ãÿ ë❭✈❴❝❭ò❴❝♦⑩⑥ à❴ë❡❵⑩⑥ ❴à⑩ò❴❵
ã❫à❴ëüt❴❵❭ë❫ÿ ❫❴❝ò ÿ❝❴❵❴⑦ ❢ÿ⑤④❴⑦ à❹❡♦ãö⑩ Þ⑤❴❸
➶❴❫ò❴❶♦❭ÿ ☎ ❫ ♦❴❝❢❴⑦ ❵⑩❫❡❵❭ ✆â✺ ❢ë♦✳✴⑤❭ ❵❫⑥❴åã⑥ ❫❡❷
❢ÿ♦✳ ➪⑩ëã à❝❴❵❡⑨❡♦⑩ ë❭✈❴❝❭ò❴❝♦⑩❡ ❺ãò❴❫❭♦ãò❭❝♦⑩❡
ã❫❫ë❡⑨❴❵❭♦ãÿ ã ó❫ò❭♦❴❵ë❡♦❴ ❫❴❴ò❵❡ò❫ò❵ã❡ ❫❡❢ÿ♦ à❴❷

❫❡❵♦❴❢ó ❫ò❭♦⑨❭❝òó✳ Ï❴❫ë❡ qò❴⑤❴ à❝❴❵❴⑨ãë❴❫ü à❝❴❷
ò❝❭❵ëã❵❭♦ã❡ ❫❡❢ÿ♦ ❢❭❹ã♦❴⑦ ÏÑ❸✶✵ à❝❡à❭❝❭ò❭❢ã✿ Ôã❷
ò❴❫à❴❝ã♦❸❒â Ï ✭☎ ❢ë❝⑨✳ ④ë❡ò❴④ ã ❫à❴❝✴⑤ ❇❛ñ✐✝✝✞s

s✞❜t✐✝✐sâ ❹ò❭❢❢ ☎✟❉✮ ✶ ë✴ò❀ ➪ã♦❴❝❭❢ ✭òãò❝ ☎â✺❸✠✱✡ ✦ ☛✡☞✌

êë✍✎✏ë Ps❡✞❞♦♠♦♥❛s ❢✝✞♦r❡s❝❡♥s✑ ✠✡ ✏ë✎✒✓ ✔è✕èä✖✗ä

✘✒✙ð✱ ✚✘ ✛äèô✖✗îêî✗✙✜îë ✢✡ ã✎ë ✰ ✣èïðîêî✗✙✜îë ✤✱✢

ã✎ë✑ ☛ ë✎✒✓ ✥✧✥✔ ★ëþ✩✱ ✚✘ ✛✪✡✡ ã✎ë ✒èð✙✏✙✑ ✷ ë✎✒✍

✫✙✒ð✙✒✬ ✒ð✯ä✙ ✗✙ ïðîè✜✕îä✩✒✕î î✩✗î✕✗îé ïðîä✯ê✲

✣èè ✕ ✯✩ëî✕èÿõ ïë✙êîð✙ ✕ ð✙✩÷✖✒✖ ✗✙ ☛✡✡ ã✙ êîë✖å✙✲
ëè✩ñ ✕ ïð✖ä✖ë✙õ ☛✽✾✱✪❸✷✡✡✱✡ ÷✖ë✍❸÷✙✩✍ ★ðè✏✖✗ÿ✖✏✬✖
ïð✖ï✙ð✙✒✬ ïî✕✬â✙ëè ✩✒îè✏î✩✒ñ î✩✗î✕✗îé ïðîä✯ê✣èè
î✒ ✤✱✤ äî ✢✤✱✡✪ è îê✙✜✬✕✙ëè ïðÿ✏î✖ ✕ëèÿ✗è✖ ✗✙ ýêî✲
✗î✏è÷✖✩ê✯þ ýôô✖ê✒è✕✗î✩✒ñ✍ ❮✙ þþ✗î✏ ✩êëî✗✖ ✜✙✒ð✙✲

✒✬ ✒ð✯ä✙ ✗✙ ïðîè✜✕îä✩✒✕î î✩✗î✕✗îé ïðîä✯ê✣èè ✩î✩✒✙✲

✕èëè ☛✽✾✱✡❸✷✡✡✱✪ ÷✖ë✍❸÷✙✩✍ ★ðè✏✖✗✖✗è✖ ïðî✒ð✙✕è✒✖ë✖é
ïî✕✬â✙ëî ✩✒îè✏î✩✒ñ î✩✗î✕✗îé ïðîä✯ê✣èè ✗✙ ✢☛✱✡❸
✪✼✱✾✪✍ ➶ å✙ëê✖ ✜✙✒ð✙✒✬ ✒ð✯ä✙ ✩î✩✒✙✕èëè ☛✽✼✱✼❸✶��✱✺
÷✖ë✍❸÷✙✩✍ ★ðè✏✖✗✖✗è✖ ïðî✒ð✙✕è✒✖ë✖é ïî✕✬â✙ëî ✩✒îè✲
✏î✩✒ñ î✩✗î✕✗îé ïðîä✯ê✣èè î✒ ☛✠✱✡ äî ✤✢✱✢✪✍ ❮✙ ✩✖✲
✕✖ð✗î✏ ✩êëî✗✖ ✜✙✒ð✙✒✬ ✒ð✯ä✙ îê✙✜✙ëè✩ñ ✕ ïð✖ä✖ë✙õ
✶✁�✱�❸✷✡✡✱✤ ÷✖ë✍❸÷✙✩✍ ✔îïîë✗è✒✖ëñ✗✙ÿ ✩✒îè✏î✩✒ñ î✩✲

✗î✕✗îé ïðîä✯ê✣èè ✩î✩✒✙✕èë✙ ☛✢✱✾❸✸✺✱✹✂✁
❮✙ ïë✙êîð✖ ✕îäîð✙✜ä✖ëñ✗î✏ ✯ðî✕✖✗ñ ð✖✗✒✙å✖ëñ✗î✲

✩✒è ✕ ✩ð✖ä✗✖✏ ✜✙ ÷✖✒✬ð✖ ãîä✙ ✩î✩✒✙✕èë✿ êî✗✒ðîëñ✗✬é
✯÷✙✩✒îê ✽✽✱✠✪✓ ✯÷✙✩✒îê ✩ ïðè✏✖✗✖✗è✖✏ Ôè✒î✩ïîðè✗✙❸
✧ ➊ ☛✪✷✱✽✓ ➪è✗îð✙✏✙ ➊ ☛✪✼✱✼✓ ✔è✕èä✖✗ä✙ ✘✒✙ð ➊ ✁✟✱✶❀
✥✧✥✔ ★ëþ✩ ➊ ☛✪✪✱✾✪✍ ❮✙ þþ✗î✏ ✩êëî✗✖ ✩✙✏✯þ ✕✬✲

✩îê✯þ ð✖✗✒✙å✖ëñ✗î✩✒ñ îå✖✩ï✖÷èëî ïðè✏✖✗✖✗è✖ Ôè✲
✒î✩ïîðè✗✙❸✧ ✛☛✠✤✱✼✪✑ è ➪è✗îð✙✏✙ ✛☛✠✼✱✡✪✑✱ ïðè✏✖✲
✗✖✗è✖ ✔è✕èä✖✗ä✙ ✘✒✙ð ✩✗è✜èëî ð✖✗✒✙å✖ëñ✗î✩✒ñ äî

✤✤✱✡✪✱ ✗✙ êî✗✒ðîëñ✗î✏ ✯÷✙✩✒ê✖ ð✖✗✒✙å✖ëñ✗î✩✒ñ å✬ë✙
➊ ✼✽✱✾✪✍ ➶ å✙ëê✖ ✩✙✏✯þ ✕✬✩îê✯þ ð✖✗✒✙å✖ëñ✗î✩✒ñ ïî✲
ê✙✜✙ë Ôè✒î✩ïîðè✗❸✧ ✛☛✪✡✱✠✪✑✱ ✜✙✒✖✏ ïð✖ï✙ð✙✒ ✥✧✥✔

★ëþ✩ ✛✾✾✱✡✪✑✱ ➪è✗îð✙✏ ✛✾☛✱✢✪✑✱ ✔è✕èä✖✗ä ✘✒✙ð

✛✤☛✱✠✪✑✍ ❮✙ ✩✖✕✖ð✗î✏ ✩êëî✗✖ ✯ðî✕✖✗ñ ð✖✗✒✙å✖ëñ✗î✩✒è
å✬ë ✗✙ ✩ë✖ä✯þ✄✖✏ ✯ðî✕✗✖✿ î✒ ïðè✏✖✗✖✗èÿ ïð✖ï✙ð✙✒✙
Ôè✒î✩ïîðè✗✙❸✧ ☛✠✪✱✪✪✓ î✒ ✥✧✥✔ ★ëþ✩ ➊ ☛✠✤✱✷✓ î✒

✔è✕èä✖✗ä✙ ✘✒✙ð ➊ ☛✡✽✱✪✓ êî✗✒ðîëñ ➊ ✾✽✱☛✪ ✛ðè✩✍ ☛✑✍

Ðè✩✯✗îê ☛ ✧ Óðî✕✖✗ñ ð✖✗✒✙å✖ëñ✗î✩✒è✱✪ ✛✩ð✖ä✗è✖ ä✙✗✗✬✖ ✜✙ ✷✡✡✤❸✷✡✡✾ ãã✍✑

✵

✷✵

✹✵

✻✵

☎✵

✆✵✵

✆✷✵

✆✹✵

✆✻✵

Ïë✝ê✞ð ✟✞ä✞ð✝çä✠ë✡í☛éÞ☞í☛é ✌êë✞í ✍✝ëê✝ Ñ✠✟✠ðí☛é ✌êë✞í

☎☎✎✏
✑☎✎✒

✏✷✎✆

✒☎✎✆

✆✹✷✎☎

✆✏✻✎✑

✆✹✵✎✏

✆✏✹✎✹✆✹✑✎✑ ✆✏✑

✒✆✎✓

✆✏✷✎✹

☎✻✎✆

✻✻ ✻✆✎✏

✆✵☎✎✹

✆✹✹✎✒

✆✷✹✎✹

✒✒

✆✏✻✎✷

✔✕
✖✗
✘✙
✚
✕✘
✙✛
à✜
✘✢
✚✙
✖✣
✛ò
✤✥

✃✞í✦ð✞ë✡

★è✦✞✌ï✞ðèí✲❒

✍èí✞ð✝✩

➘è✟èä✠íä Ñ✦✝ð

Ò❒Ò➘ Ïë✫✌
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❏❑

▲ ó▼◆î❖Pÿõ ìåõàíPçPðî❖àííîãî ▼å◆ü▼êîãî õîçÿé▼ò✲
❖à ä◆ÿ óä❖îåíPÿ óðîæàéíî▼òP ▼å◆ü▼êîõîçÿé▼ò❖åííûõ
êó◆üòóð òðå�óåò▼ÿ ✹✁✶✵ êðàòíîå ó❖å◆P÷åíPå ▼óììàð✲
íûõ ýíåðãåòP÷å▼êPõ çàòðàò✂

ÏðP ❖îçäå◆û❖àíPP ▼å◆ü▼êîõîçÿé▼ò❖åííûõ êó◆üòóð
íà ❖å◆P÷Píó çàòðàò ýíåðãPP çíà÷Pòå◆üíîå ❖◆PÿíPå
îêàçû❖à✄ò ▼ñî▼î�û î▼íî❖íîé î�ðà�îòêP ñî÷❖ûâ îñ✲
òPìà◆üíîå ðàçìå☎åíPå êó◆üòóð ❖ ñî◆ÿõ ▼å❖îî�îðîòî❖â
ñî÷❖åííî✁ýêî◆îãP÷å▼êPå ó▼◆î❖Pÿâ ▼îðòâ ñå▼òPöPäûâ

óäà◆åííî▼òü õîçÿé▼ò❖ îò öåíòðî❖ ðåà◆PçàöPP P ñåðå✲

ðà�îòêP ñðîäóêöPP✂
ÝíåðãåòP÷å▼êPé êîýôôPöPåíò ❖ ó▼◆î❖Pÿõ ◆àíä✲

øàôòíîãî ñðîPç❖îä▼ò❖à ▼î▼òà❖P◆ ❖ êîíòðî◆å✆ íà ñ◆à✲
êîðå ❖îäîðàçäå◆üíîì ✶â✷✾❀ íà ✄æíîì ▼ê◆îíå ✁ ✶â✷✷❀ ❖
�à◆êå ✁ ✶â✵✸❀ íà ▼å❖åðíîì ▼ê◆îíå ✁ ✶â✸✺❀ ▼ ñðPìåíåíP✲
åì ÔPòî▼ñîðPíà✁❒ ➊ ▼îîò❖åò▼ò❖åííî ✶â✻✽❀ ✶â✼✽❀ ✶â✻✼❀

✶â✼✼❀ ➪Píîðàìà ➊ ✶â✼✷❀ ✶â✼✾❀ ✶â✸✶❀ ✶â✼✺❀ ➘P❖Päåíäà
Ñòàð ➊ ✶â✸✻❀ ✶â✷✶❀ ✶â✶✽❀ ✶â✺✸❀ Ò❒Ò➘ Ï◆✄▼ ➊ ✝✱✞✟✠ ✝✱✡☛✠

✶â✸✾❀ ✶â✽✶ ✭ðP▼✂ ✷✮✂

Ðè☞ó✌î✍ ✎ ✦ ✏✌✑✒✓✑✔è✕✑☞✍✖ÿ ýôô✑✍✔èâ✌î☞✔ñ âîç�✑ëûâ✖✌èÿ ÿ✒îâîé ïø✑✌èöû

➮✌û✁è ☞ëîâ✖✁è✱ â îïû✔✖✂ ☞ ï✒✑�ïî☞✑â✌îé îá✒✖✲

áî✔✍îé ☞✑✁ÿ✌ ÿ✒îâîé ïø✑✌èöû â☞✑✁è è☞☞ë✑�ó✑✁û✁è

ï✒✑ï✖✒✖✔✖✁è ý✌✑✒✓✑✔è✕✑☞✍èé ✍îýôôèöè✑✌✔ áûë âûø✑✱

✕✑✁ â ✍î✌✔✒îë✑å Ïî ✁✑çîôî✒✁✖✁ ✒✑ëñ✑ô✖ ✌✖èáîëñøè✑

☞✒✑�✌è✑ ç✌✖✕✑✌èÿ ý✔î✓î ✍îýôôèöè✑✌✔✖ ïîëó✕✑✌û â

îïû✔✖✂ ✌✖ ☞✑â✑✒✌î✁ ☞✍ëî✌✑ ✭✶✱✻✹✮✱ ✌✖è✁✑✌ñøè✑ ➊ â

á✖ë✍✑ ✭✶✱✸✎✮å ➶ îïû✔✖✂ ☞ ï✒✑ï✖✒✖✔✖✁è ✁✖✍☞è✁✖ëñ✌û✑

ç✌✖✕✑✌èÿ ✍îýôôèöè✑✌✔✖ áûëè ï✒è îá✒✖áî✔✍✑ ☞✑✁ÿ✌

Ôè✔î☞ïî✒è✌î✁✁❒ ✭✶✱✼✸✮✱ ç✖✔✑✁ ➪è✌î✒✖✁î✁ è Ò❒Ò➘

Ïëþ☞ ✭✶✱✻✸✎✁✶✱✻✹✮✱ ✁è✌è✁✖ëñ✌û✑ ➊ ☞ ➘èâè�✑✌�î✁

Ñ✔✖✒ ✭✶✱✸✎✮å

✏✌✑✒✓✑✔è✕✑☞✍è ýôô✑✍✔èâ✌û✁ â ï✒î✖✌✖ëèçè✒îâ✖✌✲

✌û✂ ë✖✌�ø✖ô✔✌û✂ ó☞ëîâèÿ✂ ÿâëÿ✑✔☞ÿ ï✒è✁✑✌✑✌è✑ â

✍✖✕✑☞✔â✑ ï✒î✔✒✖âè✔✑ë✑é ☞✑✁ÿ✌ áèîëî✓è✕✑☞✍è✂ ï✒✑ï✖✲

✒✖✔îâ Ôè✔î☞ïî✒è✌✁❒✱ ➪è✌î✒✖✁ è ✂è✁è✕✑☞✍î✓î ï✒✑ï✖✲

✒✖✔✖ Ò❒Ò➘ Ïëþ☞✱ îá✑☞ï✑✕èâ✖þ✄è✂ ✑✓î ïîâûø✑✌è✑

áîë✑✑ ✕✑✁ ✌✖ ✸✵✪ â ☞✒✑�✌✑✁ ïî â☞✑✁ ✖✌✖ëèçè✒ó✑✁û✁

â✖✒è✖✌✔✖✁ îïû✔îâ ☎✻❪å

❐✆ò✝✞✟òó✞✟

✝✳ ✃✟✞✟êó✠✝✡ ☛☞☛☞✌ ✏ôô✑✍✔èâ✌î☞✔ñ óï✒✖âë✑✌èÿ ✔✑✂✲

✌îëî✓è✕✑☞✍è✁ ï✒îö✑☞☞î✁ ï✒è ï✒îèçâî�☞✔â✑ ÿ✒î✲

âîé ïø✑✌èöûå ✍✎✏✑✒✓èÿ ❰ð✑å�óðã✒ñ✁ã✁ ➹➚Ó✱

✷✵✵✞ ✭Òå✎✮✠ ✝✹✁✝✿☛✞✁☛☛✳

✷✳ ✃✟✞✟êó✠✝✡ ☛☞☛☞✌ ➘óá✟÷✆í✂ê✆è Ñ☞❮☞ Ñ✑á✑☞✔îè✲

✁î☞✔ñ ç✑✒✌✖ ï✒è ✒✖ç✌û✂ ó✒îâ✌ÿ✂ è✌✔✑✌☞èôè✍✖✲

öèè â ó☞ëîâèÿ✂ ☞✔✑ï✌îé çî✌û Þæ✌î✓î ✄✒✖ë✖å

➮☎â✆✝ò✞ÿ ❰ð✆å�óðã✝ñîãî ➹➚Ó✳ ✷✵✵☛ ✭Òå✎✮✠ ✝☛✁

✝✿✝✟✝✁✝✟✡✳

✟✳ ❒✆í✟êê✡â ➮☞✁☞ ✏✍î✌î✁è✍✖ ☞✑ëñ☞✍î✓î ✂îçÿé☞✔â✖å ✁

❒å✿ ✂îëî☞✱ ✎✵✵✵å ✁ ✸✎✵ ☞å
✹✳ ➬✟õ✟✞✝íêê ☛☞✁☞ ✏✍î✌î✁è✍✖ ç✖✄è✔û ✒✖☞✔✑✌èé â

✒û✌î✕✌îé ☞è☞✔✑✁✑ ✖✓✒✖✒✌î✓î ☞✑✍✔î✒✖✿ ✔✑î✒èÿ è

ï✒✖✍✔è✍✖å Ôè✔î☞✖✌è✔✖✒✌î✑ îç�î✒îâë✑✌è✑ ý✍î☞è✲

☞✔✑✁å ✁ Òå ■■✳ ➊ Ñå✁Ïáå✱ ✎✵✵✺å ✁ Ñå ✹✽✎✁✹☛✹✳
✡✳ ❒✟ê✟✞ê✡ ☛☞➮☞ ✂î✁ïë✑✍☞✌î✑ ï✒è✁✑✌✑✌è✑ ☞✒✑�☞✔â

✂è✁ç✖✄è✔ûå ✄àù✞òà ðà✝ò✆å✞é✳ ✝✾✾✝✠ ☛✿✝✻✁✝✞✳

✻✳ Ñê✠ê✡☎õ ✁☞✁☞ ✏ôô✑✍✔èâ✌î☞✔ñ ç✖✄è✔û ÿ✒îâîé

ïø✑✌èöû î✔ ✍î✒✌✑âîé ✓✌èëè ïî ✁✑çîôî✒✁✖✁

✒✑ëñ✑ô✖ â ☞✔✑ïè ✆✒✑✌áó✒✓☞✍î✓î Ï✒✑�ó✒✖ëñÿ✿ ✖â✲
✔î✒✑ôå �è☞☞å ✍åáå✌å ➊ ✂è✌✑ëñ✿ Ñ✝ÑÕ✞✱ ✷✵✝✷✳ ➊ ✷✟

☞å

✞✳ Ïø✝í✆è✟ ✆ õ✠✝á✿ ✖✓✒îý✍îëî✓è✕✑☞✍✖ÿ è ✔✑✂✌îëî✓è✲

✕✑☞✍✖ÿ ýôô✑✍✔èâ✌î☞✔ñ ç✖✄è✔û ÿ✒îâîé ïø✑✌èöû â

ó☞ëîâèÿ✂ ☞✔✑ï✌îé çî✌û Þæ✌î✓î ✄✒✖ë✖ ✴ ✞å Ïå
✝ëè✌óø✍è✌ ✴✴ Ñ✖✒✖✔îâ✱ ✎✵✵✟å

☛✳ ✠äí✟ ò✝õíê✠ê✡✆☛ ✲ ä✡✟ ✡✆ä✟ ç✟☞✆ò☎ ✴ ✝ëè✌óø✲
✍è✌ ✞åÏå✱ Ñîëîâû✂ ✞å✞å✱ ❐ó✍ñÿ✌ö✑â ➶åÑå✱ ➘óø✲

✍è✌ Ñå✞å✱ Ñó�✖✒✑✌✍îâ ✝å➶å ✴✴ ❘✉ss✐✌♥ ❏♦✉r♥✌❧ ♦❢
❆❣r✐✍✉❧✎✉r✌❧ ✌♥❞ ❙♦✍✐♦✏❊✍♦♥♦♠✐✍ ❙✍✐❝♥✍❝s✳ ✷✵✝✷✠

✟✿✟✁✻✳
✾✳ ☛✠✆☛í✆✝ ✂✆íò✝ò✆÷✝✂ê✆õ ✆ á✆ê✠ê✡✆÷✝✂ê✆õ ï✞✝✑

ï✟✞✟òê✡ í✟ ✡✂õêæ✝✂òü ✂✝ì☛í ✆ ✡☎æ✆✡✟✝ìê✂òü
ïø✝í✆è☎ ✴ ✝ëè✌óø✍è✌ ✞åÏå✱ ➪✑ëîø✖ï✍è✌✖ ✆å✆å

✵

✵✒✓

✵✒✔

✵✒✕

✵✒✖

✶

✶✒✓

✶✒✔

✶✒✕

✶✒✖

✓

✗ë✘✙✚✛
✜✚✢✚✛✘✣✢✤ë✥í✦✧

Þ★í✦✧ ✩✙ë✚í ➪✘ë✙✘ Ñ✤✜✤✛í✦✧ ✩✙ë✚í

✶✒✓✪ ✶✒✓✓

✶✒✵✫

✶✒✫✬

✶✒✕✖
✶✒✭✖

✶✒✕✭
✶✒✭✭✶✒✭✓ ✶✒✭✪

✶✒✫✶

✶✒✭✬

✶✒✫✕

✶✒✓✶
✶✒✶✖

✶✒✬✫

✶✒✭✫
✶✒✬✖

✶✒✫✪

✶✒✖✶

Ý✮
✯✰
✱✯
ò✳
÷✯
✷✸
✳✹
✸✼
ý❀
❀
✳ö
✳✯
✮ò

✃✚í❁✛✚ë✥ Ô❂❁✚✩❃✚✛❂í❄❅ ➪❂í✚✛✘❇ ➘❂✜❂✢✤í✢ Ñ❁✘✛ Ò❅Ò➘ ✗ëþ✩
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❪❫

❴❴ ❵❛❜❡❤❥❦♣❤ÿ ♣íóê❤ ❤ ❡❦õ♣❤ê❤ ➚Ï✃✳ ✷✵✶✸❀ ✶✿✶✶✲
✶✸✳

✶✵✳Ôè�îï✁�îãå✂✂✄é ☎îìï✆å☎✝ ï✞å✂è✟✄ è ìå✠✄

áî✠ðá✄ ✝ ✂èì ✴ ➹✡☛☞✌ø✍☛☞ ✎✏✑✏ ✴✴ à✒✓✔✕✖✗✖✕à✓

ä☛ñ✏✏✏ ä✔✍✓✔✕à ñ✖✡üñ✍✔✘✔çÿéñ✓✒✖☞☞û✘ ☞à✌✍✿
✵✻✏✵✶✏✵✼ ✴ ❒✔ñ✍✔✒ñ✍àÿ ñ✖✡üñ✍✔✘✔çÿéñ✓✒✖☞☞àÿ à✍à✲
ä✖ä☛ÿ ☛ä✏ ✃✏✎✏ Ò☛ä☛✕ÿç✖✒à✏ ❒✔ñ✍✒àà ✷✵✶✸✏

✶✶✳Ýôôå☎�èè✂î✝�ð ï✠èìå✂å✂è� ✝✠åñ✝�è ç✁ùè�✄ è
�åå✂î✆îãè�å èîçñå✆✄è✁✂è� �✠îèîé ì�ã☎îé
ï✞å✂è✟✄ ✴ ➹✡☛☞✌ø✍☛☞ ✎✏✑✏ ✴✴ ➮✁â❦❜❡❤ÿ ❰ð❦♣✂
áóðã❜ê❛ã❛ ã❛❜ó✄íð❜❡â❦♣♣❛ã❛ íãðíð♣❛ã❛ ó♣❤â❦ð✂
❜❤❡❦❡í✳ ✷✵✵✾❀ ✷✶✿✷✺✲✷☎✳

✶✷✳Ýôôå☎�èè✂î✝�ð ï✠èìå✂å✂è� áèî✆îãè✆å✝☎èå è

åèìè✆å✝☎èå ï✠åï✁✠✁�îè è ☎îìï✆å☎✝✂îé ç✁ùè✝
�å �✠îèîé ï✞å✂è✟✄ î� áî✆åç✂åé è ✞✠å✂áó✠ã✝
✝☎îì Ï✠åñó✠✁✆ðå ✴ ➹✡☛☞✌ø✍☛☞ ✎✏✑✏ ✴✴ ä☛ññ✖✕✓à✲
ö☛ÿ ☞à ñ✔☛ñ✍à☞☛✖ ✌÷✖☞✔é ñ✓✖✟✖☞☛ ✍à☞ä☛äà✓à ✠☛✔✲
✡✔✡☛÷✖ñ✍☛✘ ☞à✌✍ ✴ ✴✕✖☞✠✌✕✡à ✷✵✵✹✏

✶✸✳Ôè�î✝✁✂è�✁✠✂îå ✝î✝�î�✂èå ✠✁✝�å✂èé ☛ è✂ñè☎✁✝
�î✠ ý☎î✆îãè✆å✝☎îãî ☎✁✆å✝�è✁ ✴ ➹✡☛☞✌ø✍☛☞

✎✏✑✏à ➘✌ø✍☛☞ Ñ✏✎✏à Õàé✕✌✡☛☞✔✒à ✎✏✎✏ ✴✴ ☞ç✒✖ñ✲
✓☛ÿ ✴✕✖☞✠✌✕✡ñ✍✔✡✔ ✡✔ñ✌äà✕ñ✓✒✖☞☞✔✡✔ à✡✕à✕☞✔✡✔
✌☞☛✒✖✕ñ☛✓✖✓à✏ ✷✵✶✵ ✭Ò✏ ✸✮❀ ✷☎✲✶✿✺✷✲✺✌✳

✶✌✳✍î✂✆è☎îè✄é á✁☎�å✠èîç �✠îèîé ï✞å✂è✟✄ ✂✁

Þæ✂îì Ó✠✁✆å ✴ ➹✡☛☞✌ø✍☛☞ ✎✏✑✏ ✴✴ ➶✖ñ✓☞☛✍ ✴✕✲
✡✔✒ñ✍✔✡✔ ✡✔ñ✌äà✕ñ✓✒✖☞☞✔✡✔ à✡✕à✕☞✔✡✔ ✌☞☛✒✖✕ñ☛✲
✓✖✓à✏ ✷✵✶✷ ✭Ò✏ ✸✎✮❀ ✷✿✸✏✲✸☎✳

✶✺✳P❡✑✒✓✔✓✐❡✑ ❡✕✕✓✔✓❡✖✔✗ ✓✖ ✇❤❡✘✒ ♣✙✚✐❞✔✒✓✚✖ ❴
●✛✜✢✉s✣❦✜✢ ❆✳✤✳ ➮✁â❦❜❡❤ÿ ❰ð❦♣áóðã❜ê❛ã❛ ã❛❜ó✂
✄íð❜❡â❦♣♣❛ã❛ íãðíð♣❛ã❛ ó♣❤â❦ð❜❤❡❦❡í✳ ✷✵✵✾ ✥Ò✏
✶✮❀ ✷✷✲✷✿✸✾✲✌✷✳

✶✏✳❊❢❢✦✧t✜★✦✢✦ss ♦❢ ✩✜✢t✦✪ ✩✣✦✫t ★✫✪✜✦t✜✦s ♦❢ ✩♦✪✛❧ s✦✛✦✧✲
t✜♦✢ ✜✢ ❙♦✉t✣ ❯✪✫✛ ❴ ●✛✜✢✉s✣❦✜✢ ❆✳✱ ❇✦✛♦s✣✫✬❦✜✢✫ ❖✳✱
✤✛✯❣✉✢ ❙✳✱ ◆✜❦♦✛✫✦★ ◆✳✱ ▼✜s✣✦✢✜✢✫ ❚✳✱
▼✯✫s✢✯✫✢❦✜✢✫ ●✳✱ ▲✉❦✯✫✢ts✦★ ❱✳✱ ❉✉s✣❦✜✢ ❙✳✱
❑✫✪✫♠✫t♦★✫ ❊✳✱ ❱✫s✜✛✯✦★✫ ❆✳✱ ●✪✜❣♦✪✜✦★✫ ◆✳✱
❙♦✛♦★✯❦✣ ❆✳✱ ❘✫✯♦★ ❆✳ ✰✳✽✽❀❛♥ ❏❁✳r♥❛❂ ❁❃ ❄❅r❀❈✳❂❋
❍✳r❛❂ ❛♥■ ◗❁❈❀❁❋❲❈❁♥❁❳❀❈ ◗❈❀❝♥❈❝✽✳ ✷✵✶✸❀ ✌✿✶✶✲✶❨✳

✶☎✳Ýôôå☎�èè✂î✝�ð ý✆åìå✂�îè è✂�åã✠è✠îè✁✂✂îé
ç✁ùè�✄ �✠îèîé ì�ã☎îé ï✞å✂è✟✄ ✴ ➹✡☛☞✌ø✍☛☞

✎✏✑✏ ✴✴ ➶✖ñ✓☞☛✍ ✴✕✖☞✠✌✕✡ñ✍✔✡✔ ✡✔ñ✌äà✕ñ✓✒✖☞☞✔✡✔
✌☞☛✒✖✕ñ☛✓✖✓à✏ ✷✵✶✵❩ ✷✿ ✸✷✳

✶❨✳❬✁✠✁☎�å✠è✝�è☎✁ ✝î✠�îè è ✆è✂èé ì�ã☎îé ï✞å✝
✂è✟✄❭ è✄✠✁ùèè✁åì✄å è çî✂å þæ✂îãî Ó✠✁✆✁❪
ïî ó✝�îé✆èèî✝�è ☎ èîçáóñè�å✆þ áó✠îé ✠æ✁è✝
✆è✂✄ ✴ ➹✡☛☞✌ø✍☛☞ ✎✏✑✏à ➹✌✡ü✓ÿ✖✒à ➴✏☞✏ ✴✴ ➘✔ñ✲
✓☛❫✖☞☛ÿ ☞à✌✍☛ ☛ ✓✖✘☞☛✍☛ ✎✑✃✏ ✷✵✶✹❩✸✿✺✶✲✺✸✳

✶✾✳✃✔ä✟✡✖✍ñ☞àÿ çà❴☛✓à ÿ✕✔✒✔é ✟ø✖☞☛öû ✔✓ ✍✔✕☞✖✒✔é
✡☞☛✡☛ ✴ ➹✡☛☞✌ø✍☛☞ ✎✏✑✏ ➬❦ð♣❛â❛❦ õ❛✁ÿ❵❜❡â❛✳
✷✵✵✌❀ ✺✿✶❨✳

✷✵✳✍ èîï✠î✝ó î ïîè✄✞å✂èè ýôôå☎�èè✂î✝�è ìå�î✝
ñè☎è îï✠åñå✆å✂è� ☎✁✆å✝�è✁ ✝åì�✂ ï✠è ï✠îèç✝
èîñ✝�èå �✠îèîé ì�ã☎îé ï✞å✂è✟✄ ✴ ➹✡☛☞✌ø✍☛☞

✎✏✑✏ ❜❦❜❡♣❤ê ❰ðë❛â❜ê❛ã❛ ã❛❜ó✄íð❜❡â❦♣♣❛ã❛ íã✂
ðíð♣❛ã❛ ó♣❤â❦ð❜❤❡❦❡í✳ ✷✵✶✶❀ ✌✿✶❨✲✷✵✳

✷✶✳❥î✂è�î✠è✂ã ìè☎îçîè ï✞å✂è✟✄ è ó✝✆îèè�å
✝�åï✂îé çî✂✄ þæ✂îãî Ó✠✁✆✁ ✴ ➹✡☛☞✌ø✍☛☞ ✎✏✑✏à
✃✔ø✖✒à✕✔✒ q✏✎✏à Ñ✔✡✔✒û✘ ✎✏✎✏à Ðàé✔✒ ✎✏✎✏à
Õ☛✡ü✍✔ ❐✏❮✏ ❜❦❜❡♣❤ê ❰ðë❛â❜ê❛ã❛ ã❛❜ó✄íð❜❡â❦♣✂
♣❛ã❛ íãðíð♣❛ã❛ ó♣❤â❦ð❜❤❡❦❡í✳ ✷✵✶✸❀ ✌✵✲✶✿✺✌✲✺☎✳

✷✷✳✈✚✖✓✒✚✙✓✖① ✚✕ ②✓✙❞✑ ✑✗③♣✒✚③✑ ✓✖ ✇✓✖✒❡✙ ✇❤❡✘✒ ②✘☛
✙✓❡✒✗ ✑✘③♣④❡ ✕✙✚③ ✒❤❡ ✔✚④④❡✔✒✓✚✖ ✚✕ ✘④④ ✙❞✑✑✓✘✖ ✓✖☛
✑✒✓✒❞✒❡ ✚✕ ♣④✘✖✒ ✓✖✐❞✑✒✙✗ ✖✘③❡✐ ✘✕✒❡✙ ◆✳⑤✳ ❱✫★✜✛♦★
❴ ●✛✜✢✉s✣❦✜✢ ❆✳✤✳✱ ❇✦✛♦s✣✫✬❦✜✢✫ ❖✳❖✳✱ ❱✜✢♦❣✪✫❧♦★
❙✳❱✳✱ ◆✜❦♦✛✫✦★ ◆✳❆✳ ❜❦❜❡♣❤ê ❰ðë❛â❜ê❛ã❛ ã❛❜ó✂
✄íð❜❡â❦♣♣❛ã❛ íãðíð♣❛ã❛ ó♣❤â❦ð❜❤❡❦❡í✳ ✷✵✶✸❀

✷✿✶✶✲✶✏✳
✷✸✳Ýôôå☎�èè✂î✝�ð ìå�îñè☎è îï✠åñå✆å✂è� ☎✁✆å✝�✝

è✁ ✝åì�✂ ï✠è ï✠îèçèîñ✝�èå �✠îèîé ì�ã☎îé
ï✞å✂è✟✄ ✴ ➹✡☛☞✌ø✍☛☞ ✎✏✑✏ ➮✁â❦❜❡❤ÿ ❰ð❦♣✂
áóðã❜ê❛ã❛ ã❛❜ó✄íð❜❡â❦♣♣❛ã❛ íãðíð♣❛ã❛ ó♣❤â❦ð✂
❜❤❡❦❡í✏ ✷✵✶✵✏ ✭Ò✏ ✶⑥❩ ✷✺✲✶✿✌✌✲✌✏✳

✷✌✳⑦✆è�✂èå ï✠î�✠✁èè�å✆åé ✂✁ ✠✁çèè�èå áî✆åç✂åé è

ôî✠ìè✠îè✁✂èå ó✠îæ✁é✂î✝�è è ✁ã✠îôè�î✟å✂îçå
�✠îèîé ï✞å✂è✟✄ ✴ ➹✡☛☞✌ø✍☛☞ ✎✏✑✏à ✃✌ä☛☞
Ñ✏❒✏ ⑧❤âí Ï❛â❛ë❥üÿ✳ ✷✵✶✵❀ ✷✿✶✶✲✶✌✳

⑨⑩❶❷î✝�✁è ñ✆� ï✠î�✠✁è✆èè✁✂è� ✝åì�✂ ✝å✆ð✝☎îåî✝
ç�é✝�èå✂✂✄å ☎ó✆ð�ó✠ ✴ ➪✌✡à✓✔✒ ➘✏Ô✏à ➹✡☛☞✌ø✲
✍☛☞ ✎✏✑✏ Ïí❡❦♣❡ ♣í ❤✁❛áð❦❡❦♣❤❦ ❸❹❺ ❻❼❽❼❾❽❿
➀➀❶➁➂❶⑨➁➀➀

✷✏✳➃✚✙③✓✖① ✒❤❡ ♣✙✓✔❡ ♣✚④✓✔✗ ✚✕ ③✘✙➄❡✒✘➅④❡ ✙✘♣❡ ①✙✘✓✖
✔✚✖✑✓✐❡✙✓✖① ✒❤❡ ③✘✙➄❡✒ ✚✕ ✚✓④ ✘✖✐ ✕✘✒ ♣✙✚✐❞✔✒✑ ❴
❙✉✣♦✧✣✦★✫ ◆✳❆✳✱ ✤✛✯❣✉✢ ❙✳❆✳✱ ●✛✜✢✉s✣❦✜✢ ❆✳✤✳ ❴
❜❦❜❡♣❤ê ❰ðë❛â❜ê❛ã❛ ã❛❜ó✄íð❜❡â❦♣♣❛ã❛ íãðíð♣❛✂
ã❛ ó♣❤â❦ð❜❤❡❦❡í✳ ✷✵✶✌❀ ✌✿❨✸✲❨✾✳

✷☎✳Ýôôå☎�èè✂î✝�ð ç✁ùè�✄ �✠îèîé ï✞å✂è✟✄ î�

☎î✠✂åèîé ã✂è✆è è è✠åñè�å✆åé è ✟å✂�✠✁✆ð✂îé

çî✂å ✞✠å✂áó✠ã✝☎îé îá✆✁✝�è ✴ ❐✌✍úÿ☞ö✖✒ ➶✏Ñ✏à
➹✡☛☞✌ø✍☛☞ ✎✏✑✏à Ñ✔✡✔✒û✘ ✎✏✎✏à ➘✌ø✍☛☞ Ñ✏✎✏à
➹✕✔ä✔✒à ❐✏Ñ✏ ➮✁â❦❜❡❤ÿ ❰ð❦♣áóðã❜ê❛ã❛ ã❛❜ó✄íð✂
❜❡â❦♣♣❛ã❛ íãðíð♣❛ã❛ ó♣❤â❦ð❜❤❡❦❡í✳ ✷✵✶✶ ✥Ò✏ ✹✮❀
✸✷✲✶✿✏✌✲✏✺✳

✷❨✳Ôè�î✝✁✂è�✁✠✂✄å î✝îáå✂✂î✝�è èîçñå✆✄è✁✂è�
�✠îèîé ï✞å✂è✟✄ ïî ìåç✁ôî✠ì✁ì ✠å✆ðåô✁ ✂✁

îá✄☎✂îèå✂✂✄å ✆å✠✂îç➳ì✁å ✞✠å✂áó✠ã✝☎îé îá✝
✆✁✝�è ✴ ✃à✕à✍✌✡✖✒ ➶✏➶✏à ➹✡☛☞✌ø✍☛☞ ✎✏✑✏à Ñ✔✡✔✲
✒û✘ ✎✏✎✳ ➮✁â❦❜❡❤ÿ ❰ð❦♣áóðã❜ê❛ã❛ ã❛❜ó✄íð❜❡✂
â❦♣♣❛ã❛ íãðíð♣❛ã❛ ó♣❤â❦ð❜❤❡❦❡í✳ ✷✵✶✶ ✥Ò✏ ✹✮❀ ✸✷✲
✶✿✏✏✲✏❨✳

✷✾✳❥î✂è�î✠è✂ã áî✆åç✂åé îçèìîé ï✞å✂è✟✄ ïî ìå✝
çîôî✠ì✁ì ✠å✆ðåô✁ ✝�åï✂îé çî✂✄ Þæ✂îãî
Ó✠✁✆✁ ✴ ✃à✕à✍✌✡✖✒ ➶✏➶✏à ➹✡☛☞✌ø✍☛☞ ✎✏✑✏à Ñ✔✡✔✲
✒û✘ ✎✏✎✏à Ðàé✔✒ ✎✏✎✏ ➮✁â❦❜❡❤ÿ ❰ð❦♣áóðã❜ê❛ã❛
ã❛❜ó✄íð❜❡â❦♣♣❛ã❛ íãðíð♣❛ã❛ ó♣❤â❦ð❜❤❡❦❡í✳
✷✵✶✸❀ ✸ ✥✌✶✮✿✏✏✲☎✷✳

✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲✲

✑✔ñ✓✌✟☛✡à ✒ ✕✖äà✍ö☛➆✿ ✵✷✏✶✷✏✷✵✶✹

➚➇➚➇ ❷î✆îè✄åà ✍à☞ä☛äà✓ ✠☛✔✡✔✡☛÷✖ñ✍☛✘ ☞à✌✍à Ô➹➪✴➈ ➶✑✴ ➠✴✕✖☞✠✌✕✡ñ✍☛é ✡✔ñ✌äà✕ñ✓✒✖☞☞ûé à✡✕à✕☞ûé ✌☞☛✲
✒✖✕ñ☛✓✖✓➺à ✡✏ ✴✕✖☞✠✌✕✡à Ð✔ññ☛éñ✍àÿ Ô✖ä✖✕àö☛ÿà ❣✛✜✢✫✛✦➉♠✫✜✛✳✪✉



➊➋➌➍➌➎➋➑ ➏ ➐➒➍➓➐➔➌→ ➣➌↔➑↕➐➙➏➒ ➛➜➝➞ ➟➡➢➤➥

➦➧

➨➩➫➭➯➲➵➸➻ÿ ÿ ïó➭�➻ÿ➵à➻ÿÿ ➲ âó➩➸➵�➫

➶ æóðíà�å ïóá�èêóþ✁ñÿ ìà✁åðèà�û îðèãèíà�üíûõ çàâåðø�ííûõ íàó÷íûõ èññ�ååîâàíèé ïî ñ�ååóþþèì

íàïðàâ�åíèÿì✿ ñå�åêöèÿ è ãåíå✁èêà æèâî✁íûõ✱ ñå�åêöèÿ è ãåíå✁èêà ðàñ✁åíèé✱ áèî✁åõíî�îãèÿ â æèâî✁íîâîåñ✁âå

è ðàñ✁åíèåâîåñ✁âå✱ âîñïðîèçâîåñ✁âî ñå�üñêîõîçÿéñ✁âåííûõ æèâî✁íûõ✱ ôèçèî�îãèÿ ñå�üñêîõîçÿéñ✁âåííûõ æè✲

âî✁íûõ è ðàñ✁åíèé✱ ìî�åêó�ÿðíàÿ áèî�îãèÿ✱ èììóíîãåíå✁èêà✱ öè✁îãåíå✁èêà✱ ïîïó�ÿöèîííàÿ ãåíå✁èêà✱ áèîõè✲

ìèÿ✱ áèîôèçèêà✱ ðàåèîáèî�îãèÿ✱ èììóíî�îãèÿ✱ áèîý✁èêà è ïð✳ ➶ ñ✁à✁üÿõ ìîãó✁ ðàññìà✁ðèâà✁üñÿ ïðîá�åìû èí✲

✁ðîåóêöèè✱ àåàï✁àöèè è àêê�èìà✁èçàöèè æèâî✁íûõ✱ ãåíå✁è÷åñêèå îñíîâû ñå�åêöèè✱ îï✁èìèçàöèè ãåíå✁èêî✁

ñ✁à✁èñ✁è÷åñêèõ ïàðàìå✁ðîâ✱ áèî�îãè÷åñêèå ïðîá�åìû ðàçâåååíèÿ æèâî✁íûõ â �îêà�üíûõ ïîïó�ÿöèÿõ✱ ïðîá�å✲

ìû èíáðèåèíãà è ãå✁åðîçèñà✱ èçó÷åíèå ñ✁ðóê✁óðû è åèíàìèêè ãåíå✁è÷åñêîé èçìåí÷èâîñ✁è ñå�åêöèîííûõ ïðè✲

çíàêîâ✱ ôóíåàìåí✁à�üíûå è ÷àñ✁íûå âîïðîñû î✁áîðà è ïîåáîðà✱ ñå�åêöèÿ ïî ãåíàì✱ âîïðîñû ðåãó�ÿöèè ìå✁àáî✲

�èçìà è ïðîåóê✁èâíîñ✁è✱ ìèêðîáèî�îãèè ïèþåâàðè✁å�üíîãî ✁ðàê✁à✱ ê�å✁î÷íîé è ãåííîé èíæåíåðèè✱ áèî�îãè✲

÷åñêèå îñíîâû ñîõðàíåíèÿ ãåíîôîíåà✱ ãóìàííîñ✁è áèî�îãè÷åñêèõ ýêñïåðèìåí✁îâ è ýêî�îãè÷íîñ✁è èí✁åíñèâíûõ

✁åõíî�îãèé ïðîèçâîåñ✁âà✱ à ✁àêæå ìíîãèå åðóãèå âîïðîñû✱ ïðÿìî è�è êîñâåííî �åæàþèå â ñôåðå áèî�îãè÷å✲

ñêèõ ïðîá�åì ñå�üñêîãî õîçÿéñ✁âà✳ Ñ îñîáîé á�àãîåàðíîñ✁üþ ðååàêöèÿ ïðèíèìàå✁ íà ðàññìî✁ðåíèå ìà✁åðèà�û

î ïðîá�åìàõ ñîõðàíåíèÿ ãåíîôîíåà ñå�üñêîõîçÿéñ✁âåííûõ æèâî✁íûõ è ðàñ✁åíèé✳ Ñ✁à✁üè✱ ïðèñû�àåìûå â ðå✲

åàêöèþ✱ ìîãó✁ áû✁ü ïîñâÿþåíû �þáûì î✁ðàñ�ÿì ïðîåóê✁èâíîãî è î✁åå�üíûì î✁ðàñ�ÿì íåïðîåóê✁èâíîãî æè✲

âî✁íîâîåñ✁âà ✭âê�þ÷àÿ ï÷å�îâîåñ✁âî✱ ðûáîâîåñ✁âî✱ êðî�èêîâîåñ✁âî✱ êîíåâîåñ✁âî✱ íå✁ðàåèöèîííîå ï✁èöåâîå✲

ñ✁âî è çâåðîâîåñ✁âî✮✳ Ïðè ïðååîñ✁àâ�åíèè â ðååàêöèþ ìà✁åðèà�îâ ñ✁à✁åé î íå✁ðàåèöèîííîé è�è ýêçî✁è÷åñêîé

î✁ðàñ�è✱ ñâÿçàííîé ñ ñå�üñêèì õîçÿéñ✁âîì✱ â ââåååíèè ñ�ååóå✁ îñîáî ïîå÷åðêíó✁ü å� çíà÷åíèå å�ÿ ➚Ï✃✳ Ðååàê✲

öèÿ íå ïðèíèìàå✁ ñ✁à✁üè ïî ðàçâåååíèþ è�è ãåíå✁èêå ñîáàê✱ êîøåê✱ êðûñ✱ ìûøåé✱ ìå�êèõ è�è åèêèõ æèâî✁íûõ✱

íå ïðèìåíÿþþèõñÿ â ñõåìàõ ãèáðèåèçàöèè ñ ñå�üñêîõîçÿéñ✁âåííûìè æèâî✁íûìè✱ à ✁àêæå î ðàñ✁åíèÿõ✱ íå

èìåþþèõ çíà÷åíèÿ å�ÿ ñå�åêöèè è�è îáîãàþåíèÿ ãåíîôîíåà êó�ü✁óðíîãî ðàñ✁åíèåâîåñ✁âà✳ ➶ ðååàêöèþ ìîãó✁

ïîñ✁óïà✁ü ñ✁à✁üè ïî áèî�îãè÷åñêèì ïðîá�åìàì ñå�åêöèè çåðíîáîáîâûõ✱ áàõ÷åâûõ✱ ï�îåîâî✁ÿãîåíûõ è ïðî÷èõ

êó�ü✁óð ✭ãîðîõà✱ íó✁à✱ ÷å÷åâèöû✱ ñìîðîåèíû✱ ìà�èíû✱ êàð✁îôå�ÿ✱ ✁îìà✁îâ✱ êàïóñ✁û✱ ìîðêîâè è ✁✳ ï✳✮✱ îåíàêî

ìà✁åðèà�û ñ✁à✁åé åî�æíû ñîî✁âå✁ñ✁âîâà✁ü ïàñïîð✁àì ñïåöèà�üíîñ✁åé ïî áèî�îãè÷åñêèì íàóêàì✳

Ðååàêöèîííàÿ êî��åãèÿ æóðíà�à ➠➪✂✄ë✄☎✂è ✆ ñ✝ë✞ñ✟✄✠ ✡✄☛èÿññ✆✝➺ ïðîñè✁ àâ✁îðîâ ïðè ïîåãî✁îâêå ðó✲

êîïèñè ê ïå÷à✁è ðóêîâîåñ✁âîâà✁üñÿ ñ�ååóþþèìè ïðàâè�àìè✳

✶✳ ❰ô✄ð✠ë✝å✂✝ ð�✟✄ï✂ñ✂✿

Ñ✁à✁üÿ åî�æíà áû✁ü ïðååñ✁àâ�åíà â ý�åê✁ðîííîì âèåå ✭íà åèñêå è ïî ý�åê✁ðîííîé ïî÷✁å✮ è✱ îáÿçà✁å�üíî✱

â âèåå ðàñïå÷à✁àííîé íà ïðèí✁åðå êîïèè íà îåíîé ñ✁îðîíå �èñ✁à áóìàãè ôîðìà✁à ❆✁✳ Ý�åê✁ðîííàÿ âåðñèÿ çàïè✲
ñûâàå✁ñÿ â ðååàê✁îðå ▼✂ ❲♦r❞ â ôîðìà✁àõ ✯✳❞♦❝ è�è ✯✳rt✄✳ ➮ìÿ ôàé�à åî�æíî ñîååðæà✁ü ôàìè�èþ ïåðâîãî àâ✲

✁îðà è ïåðâûå ✷ ñ�îâà íàçâàíèÿ ñ✁à✁üè✳❒åæñ✁ðî÷íûé èí✁åðâà� ➊ îåèíàðíûé✳ Ïî�ÿ ➊ ñâåðõó✱ ñïðàâà✱ ñ�åâà ➊ ☎✱✵❀
ñíèçó ➊ ✷✱✺ ñì✳ Ñ✁ðàíèöû åî�æíû èìå✁ü ñêâîçíóþ íóìåðàöèþ✱ íåîáõîåèìî óñ✁àíîâè✁ü àâ✁îìà✁è÷åñêèé ïåðå✲

íîñ✳ Ð�✟✄ï✂ñ✂ ä✄ëæåí áíñ✞ ñù✆ñ✝ë✞å✄ ✆í✆✝ð✝åí ✂ ✄ñð✝ä✆✟ñ✂ð✄✆✆åí ✆✆ñ✄ð✆✠✂è Ïðè ý✁îì ìà✁åðèà� åî�✲

æåí áû✁ü èç�îæåí ÿñíî è ïîñ�ååîâà✁å�üíî✱ ✝✞ó÷✝✟ì ✠ò✡ë☛ì✳ Ðååàêöèÿ ïðèíèìàå✁ ìà✁åðèà�û íà ðóññêîì è�è

àíã�èéñêîì ÿçûêàõ✳

☞á✌�ì ðóêîïèñè ✭âê�þ÷àÿ ✁àá�èöû✱ ñïèñîê �è✁åðà✁óðû✱ ïîåïèñè ê ðèñóíêàì✱ ðèñóíêè✮ íå åî�æåí ïðå✲

âûøà✁ü ✷✍ ñ✁ð✳ å�ÿ îáçîðíûõ ñ✁à✁åé✱ å�ÿ èíôîðìàöèîííûõ ïóá�èêàöèé è ðåöåíçèé ➊ ✶✁✸ ñ✁ð✳ Ðåêîìåíåóåìûé

îá✌�ì ñ✁à✁åé ➊ ✽✁✎✍ ñ✁ðàíèö✱ íå ìåíåå ✷✍ èñ✁î÷íèêîâ✱ ññû�êè íà êî✁îðûå óñ✁àíàâ�èâàþ✁ñÿ â êâàåðà✁íûõ ñêîá✲

êàõ✱ ñ óêàçàíèåì ñ✁ðàíèö öè✁èðóåìîãî ✁åêñ✁à✳ Ï✄ ñ✄☎ë✆ñ✄✆✆å✂þ ñ ð✝ä✆✟ñ✄ð✄✠ ✄áú➳✠ ññ✆ñ✞✂ ✠✄æ✝ñ áíñ✞
�✠✝å✞ü✝å✏ ☞á✌�ì ðèñóíêîâ íå åî�æåí ïðåâûøà✁ü ✎✴✸ îá✌�ìà ñ✁à✁üè✳ ✃✆✑✝ññ✆✄ ✂☛✄áð✆æ✝å✂ÿ ä✄ëæå✄ ñ✄✄ñ✲
✆✝ñññ✆✄✆✆ñ✞ ñð✝á✄✆✆å✂è✠ ✑➳ðå✄✒á✝ë✄ÿ ï✝✑✆ñ✂ ✭÷�ðíî✁áå�ûå ðèñóíêè âíååðÿþ✁ñÿ â åîêóìåí✁ êàê îá✌åê✁û✱
ãðàåàöèÿ â åèàãðàììå åî�æíà áû✁ü âûðàæåíà ÷�✁êî✱ å�ÿ ý✁îãî ìîæíî èñïî�üçîâà✁ü ðàç�è÷íûå âèåû ø✁ðèõîâ✲

êè✮✳ ❮à óñìî✁ðåíèå ðååàêöèè ðóêîïèñè ïðèñû�àåìûõ ñ✁à✁åé ìîãó✁ áû✁ü ïðîâåðåíû â ñèñ✁åìå àí✁èï�àãèà✁✳

❒íåíèå àâ✁îðîâ ñ✁à✁åé ìîæå✁ íå ñîâïàåà✁ü ñ ìíåíèåì ðååàêöèîííîé êî��åãèè è ã�àâíîãî ðååàê✁îðà✳ ➶ ñ�ó÷àå

íåý✁è÷íîãî öè✁èðîâàíèÿ è�è êðè✁èêè✱ íå ñîî✁âå✁ñ✁âóþþåé ✁ðåáîâàíèÿì ïðîôåññèîíà�üíîé è íàó÷íîé ý✁èêè✱

ñ✁à✁üÿ ìîæå✁ áû✁ü î✁ê�îíåíà ðååàêöèåé✳

❰áù✂ÿ ï✄ðèä✄✟ ð✆ñï✄ë✄æ✝å✂è ✑✆ññ✝ÿ ññ✆ñ✞✂✿
✓ Ó✔✃ ✭✎✍ øðèô✁✮ â �åâîì âåðõíåì óã�ó ✭ñ�ååóå✁ óêàçûâà✁ü ïðàâè�üíî è ïîåðîáíî✱ ñîã�àñíî íàïðàâ✲

�åíèÿì èññ�ååîâàíèé✮✳

✓ ➮íèöèà�û✱ ôàìè�èÿ àâ✁îðà✱ ó÷�íàÿ ñ✁åïåíü✱ çâàíèå✱ åî�æíîñ✁ü ✭✎✍ øðèô✁✱ æèðíûé✮ íà ðóññêîì

ÿçûêå✱ íèæå ➊ íà àíã�èéñêîì✱ ñ óêàçàíèåì íîìåðà ✁å�åôîíà è ý�åê✁ðîííîãî àåðåñà êàæåîãî àâ✁îðàà
✓ ❒åñ✁î ðàáî✁û ✭✎✍ øðèô✁✱ æèðíûé✮ íà ðóññêîì è àíã�èéñêîì ÿçûêàõ✱

✓ Ñ✁ðàíà✱ ãîðîå íà ðóññêîì è àíã�èéñêîì ÿçûêàõà
✓ ❮àçâàíèå ñ✁à✁üè ✭✎✍ øðèô✁✱ æèðíûé✱ ïðîïèñíûå áóêâû✮✱ íèæå ➊ ñ✁ðî÷íûìè áóêâàìè íà àíã�èéñêîì

ÿçûêåà
✓ ➚ííî✁àöèÿ íà ðóññêîì è àíã�èéñêîì ÿçûêàõ ✭✎✍ øðèô✁✱ îá✌�ì íå ìåíåå ✎✍ è íå áî�åå ✷✺ ñ✁ðîê✮✱

ðàñïî�àãàå✁ñÿ â åâå êî�îíêè ïî ✕✱✷✺ ñì✳✱ ñ�åâà íà ðóññêîì✱ ñïðàâà íà àíã�èéñêîì ÿçûêå✮✳ ➶ ñ�ó÷àå ïîåãî✁îâêè
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★✻

✼✾❁✾❂❃ ❃❄î✼✾❅❁❄❄û❇ ❁❈✾î❅î❇ ❄❁ ❁❄ã❉❃é✼❊î❇ ÿçû❊å æå❉❁✾å❉❂❄❁ ❁❄❄î✾❁à❃ÿ ❄❁ ❅ó✼✼❊î❇ ÿçû❊å� Ï❅❃ ✼î✼✾❁❈❉å❄❃❃
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❒åæ✂ó❄❁❅î✂❄îé ❃❄ôî❅❇❁à❃î❄❄îé ✼❃✼✾å❇û ïî ✼å❉❂✼❊îâîçÿé✼✾❈å❄❄îé ❄❁ó❊å ❃ ✾åâ❄î❉îã❃ÿ❇ ☎✆✝✞❙

✭❤tt♣✿✟✟✠✡♠s✳❢✠❛✳❛r❣✟✇❡❜s✡t❡✟☛☞✌✍✎✍✏✟s✉❜✮✳

♦ ✃❉þ✁å❈ûå ✼❉î❈❁ ❄❁ ❅ó✼✼❊î❇ ❃ ❁❄ã❉❃é✼❊î❇ ÿçû❊❁â ✑❅❁✼ïî❉❁ã❁å✾✼ÿ ❈ ✂❈å ❊î❉î❄❊❃ ïî ✽✱✷✺ ✼❇�✱ ✼❉å❈❁ ❄❁
❅ó✼✼❊î❇✱ ✼ï❅❁❈❁ ❄❁ ❁❄ã❉❃é✼❊î❇ ÿçû❊å✒�

♦ Òå❊✼✾ ✼✾❁✾❂❃ ✑✶✵ ø❅❃ô✾✒ ❅❁✼ïî❉❁ã❁å✾✼ÿ ❈ ✂❈å ❊î❉î❄❊❃ ✑ïî ✽✱✷✺ ✼❇✒✱ ❅❁✼✼✾îÿ❄❃å ❇åæ✂ó ❊î❉î❄❊❁❇❃ ✵✱✺
✼❇� ➶ ✼✾❁✾❂ÿâ ý❊✼ïå❅❃❇å❄✾❁❉❂❄îãî â❁❅❁❊✾å❅❁ ✂î❉æ❄û áû✾❂ ❅❁ç✂å❉ûû

✓✔✕ä✕✖è✕ ✑áåç ç❁ãî❉î❈❊❁✒� ➶ ✂❁❄❄î❇ ❅❁ç✂å❉å ❁❈✾î❅ó ❄åîáâî✂❃❇î ïî✂❅îá❄î ❃ç❉îæ❃✾❂ ✼óùå✼✾❈óþù❃å ï❅î✗
á❉å❇û ❃ ❁❊✾ó❁❉❂❄î✼✾❂ ❄❁ï❅❁❈❉å❄❃é ❃✼✼❉å✂î❈❁❄❃é✱ ❄å ✂îïó✼❊❁å✾✼ÿ ❊îï❃❅î❈❁❄❃å áî❉❂ø❃â ô❅❁ã❇å❄✾î❈ ✾å❊✼✾❁ ❃ç
à❃✾❃❅óå❇îé ❉❃✾å❅❁✾ó❅û✱ ❈❈å✂å❄❃å ✂î❉æ❄î ❃ç❉❁ã❁✾❂✼ÿ ✼îá✼✾❈å❄❄û❇ ÿçû❊î❇ ✼ ó❊❁ç❁❄❃å❇ á❃á❉❃îã❅❁ô❃❃✱ ❄å ✂î✗
ïó✼❊❁å✾✼ÿ à❃✾❃❅î❈❁❄❃å ❉❃✾å❅❁✾ó❅û✱ î✾✼ó✾✼✾❈óþùåé ❈ á❃á❉❃îã❅❁ô❃✁å✼❊î❇ ✼ï❃✼❊å� ➴✼❉❃ ✼óùå✼✾❈óå✾ ❄åîáâî✂❃✗
❇î✼✾❂ ✂❁✾❂ ❅❁ç❈å❅❄ó✾ûé ❁❄❁❉❃ç ✼î✼✾îÿ❄❃ÿ ❄❁ï❅❁❈❉å❄❃ÿ ❃✼✼❉å✂î❈❁❄❃é✱ ïî✼❉å ❈❈å✂å❄❃ÿ ❇îæå✾ áû✾❂ ✂îïî❉❄å❄
❅❁ç✂å❉ ✘✕✙ð✕✚è✛✕✜êèé ✙✢✣✙ð ✖í✤ðí✔✥✕✖è✦ è✜✜✥✕ä✙✔í✖èé ✭✧✲✸ ✼✾❅�✒� ➶ ❈❈å✂å❄❃❃ ❃❉❃ ✾åî❅å✾❃✁å✼❊î❇ îáçî❅å
æå❉❁✾å❉❂❄î ✼✂å❉❁✾❂ îáîáùå❄❃ÿ ïî ❈îï❅î✼❁❇✱ ❊î✾î❅ûå áó✂ó✾ ❃ç❉îæå❄û ❈ ❇❁✾å❅❃❁❉❁â ❃ ❇å✾î✂❁â ❃✼✼❉å✂î❈❁❄❃é✱ ❁
✾❁❊æå ❈ ❅åçó❉❂✾❁✾❁â ❃ ❃â îá✼óæ✂å❄❃❃�

★í✚✕ðèí✥✩ è ì✕✚✙ä✩ è✜✜✥✕ä✙✔í✖èé� ➶ ✂❁❄❄î❇ ❅❁ç✂å❉å ✼❉å✂óå✾ ó❊❁ç❁✾❂✱ ã✂å ❃ ❈ ❊❁❊îå ❈❅å❇ÿ ï❅î❈î✂❃✗
❉❃✼❂ ❃✼✼❉å✂î❈❁❄❃ÿ✱ ❊❁❊îå îáî❅ó✂î❈❁❄❃å ❃ ï❅❃áî❅❄❁ÿ á❁ç❁ ï❅❃❇å❄ÿ❉❃✼❂ ✂❉ÿ ï❅î❈å✂å❄❃ÿ ❃✼✼❉å✂î❈❁❄❃é� ❮åîáâî✗
✂❃❇î ïî❉❂çî❈❁✾❂✼ÿ ✼î❈❅å❇å❄❄û❇❃ ❇å✾î✂❁❇❃ ❁❄❁❉❃ç❁ ❃ ✼✾❁✾❃✼✾❃✁å✼❊îé îá❅❁áî✾❊❃ ✂❁❄❄ûâ� ❰✼îáîå ❈❄❃❇❁❄❃å
✼❉å✂óå✾ îá❅❁ù❁✾❂ ❄❁ ❅å✂❁❊✾❃❅î❈❁❄❃å ôî❅❇ó❉ ❃ ❄❁ï❃✼❁❄❃å ❄❁ç❈❁❄❃ÿ ï❅åï❁❅❁✾î❈✱ â❃❇❃✁å✼❊❃â ✼îå✂❃❄å❄❃é✱ ó✁❅å✗
æ✂å❄❃é✱ ïî❅î✂✱ ❉❃❄❃é✱ ✾❃ïî❈ æ❃❈î✾❄ûâ✱ á❁❊✾å❅❃é✱ ❉❁✾❃❄✼❊❃â ❄❁ç❈❁❄❃é ❅❁✼✾å❄❃é ❃ ✾� ï� ➶ ✂❁❄❄î❇ ❅❁ç✂å❉å ❄å
✂î❉æ❄û ï❅❃❈î✂❃✾❂✼ÿ ❇å✾î✂û✱ ❊î✾î❅ûå ❈ïî✼❉å✂✼✾❈❃❃ ❄å ❈✼✾❅å✁❁þ✾✼ÿ ❈ ❅åçó❉❂✾❁✾❁â ❃ ❃â îá✼óæ✂å❄❃❃� Ôî❅❇ó❉û

✂î❉æ❄û ❃❇å✾❂ ✂î✼✾óï❄ûé ❈❃✂✱ ✼ ó❊❁ç❁❄❃å❇ ❈✼åâ ❄åîáâî✂❃❇ûâ ❊îýôô❃à❃å❄✾î❈ ❃ ✼❃❇❈î❉î❈� ❮❁ï❅❃❇å❅û
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➶ ❇❁✾å❅❃❁❉❁â ❃ ❇å✾î✂❁â ✼❉å✂óå✾ ï❅❃❈î✂❃✾❂ ✼✼û❉❊❃ ❄❁ á❃á❉❃îã❅❁ô❃✁å✼❊❃å ❃✼✾î✁❄❃❊❃✱ ❈ ❊î✾î❅ûâ ❃ç❉îæå✗
❄û ✼î❈❅å❇å❄❄ûå ❇å✾î✂û ❃✼✼❉å✂î❈❁❄❃é� ✃❉❁✼✼❃✁å✼❊❃å ❇å✾î✂û ❃✼✼❉å✂î❈❁❄❃é ✑❊❅❃✾å❅❃é Ñ✾❂þ✂å❄✾❁✱ ✂❃✼ïå❅✼❃î❄✗
❄ûé ❁❄❁❉❃ç✱ ❊î❅❅å❉ÿà❃î❄❄î✲❅åã❅å✼✼❃î❄❄ûé ❁❄❁❉❃ç ❃ ï❅�✒ ïî✂❅îá❄îãî îï❃✼❁❄❃ÿ ❄å ✾❅åáóþ✾✱ ✼✼û❉❊❃ ❄åîáâî✂❃❇û
✾î❉❂❊î ❄❁ ❅å✂❊î ❃✼ïî❉❂çóå❇ûå ❊❉❁✼✼❃✁å✼❊❃å ❇å✾î✂û ãå❄å✾❃❊î✲✼✾❁✾❃✼✾❃✁å✼❊îãî ❃ ï❅� ❁❄❁❉❃ç❁� Ï❅❃ ✼✾❁✾❃✼✾❃✁å✗
✼❊î❇ ❁❄❁❉❃çå ïî❉ó✁å❄❄ûâ ✂❁❄❄ûâ æå❉❁✾å❉❂❄î ❃✼ïî❉❂çî❈❁✾❂ ✼î❈❅å❇å❄❄ûå ❊î❇ï❂þ✾å❅❄ûå ï❁❊å✾û ❙❇❉❇✐❋❇✐❍❉❏

Ð✕✣❑✥ü✚í✚✩ è è▼ ✙✢✜❑◆ä✕✖è✕� ➘❁❄❄ûé ❅❁ç✂å❉ ✾❅åáóå✾ î✼îáîãî ❈❄❃❇❁❄❃ÿ ï❅❃ ❁❄❁❉❃çå ✾❁á❉❃✁❄îãî ❇❁✾å✗
❅❃❁❉❁� ❮å ✼❉å✂óå✾ ✂îïó✼❊❁✾❂ ❄å✼îî✾❈å✾✼✾❈❃ÿ ✾å❊✼✾❁ ✾❁á❉❃✁❄û❇ ✂❁❄❄û❇ ❃❉❃ ❅❃✼ó❄❊❁❇✱ ❁ ✾❁❊æå ❇❁✾å❅❃❁❉❁❇ ❃
❇å✾î✂❁❇ ❃✼✼❉å✂î❈❁❄❃é�

➬❁ãî❉î❈❊❃ ❅❁ç✂å❉î❈ ✼❉å✂óå✾ ❈û❅❁❈❄❃❈❁✾❂ ïî àå❄✾❅ó ✑✶✵ ø❅❃ô✾✱ æ❃❅❄ûé✱ ✼✾❅î✁❄ûé✒� Pî◗❚❯ãîëî❱❲❳✱ å✼❉❃
✾❁❊î❈ûå å✼✾❂✱ ❄❁á❃❅❁þ✾✼ÿ ❈ ✾å❊✼✾ ✑✶✵ ø❅❃ô✾✱ æ❃❅❄ûé✱ ❊ó❅✼❃❈✒� ➬❁ãî❉î❈❊❃ ❅❃✼ó❄❊î❈ ❃ ✾❁á❉❃à ➊ ✶✵ ø❅❃ô✾✱
✼✾❅î✁❄ûå✱ ïî àå❄✾❅ó� Òå❊✼✾ ✾❁á❉❃àû ➊ ❨ ø❅❃ô✾ ✑❈îç❇îæå❄ ✽ ❈ ✼❉îæ❄ûâ ❃ áî❉❂ø❃â ✾❁á❉❃à❁â✒� ➶ ✾åî❅å✾❃✁å✼❊❃â
îáçî❅❁â ❊î❉❃✁å✼✾❈î ✼✼û❉î❊ ❇îæå✾ ✂îâî✂❃✾❂ ✂î ✶✵✵ ❃ áî❉åå� ➴✼❉❃ ❁❈✾î❅ ✂å❉❁å✾ áî❉❂øîé îáçî❅ ✼îá✼✾❈å❄❄ûâ ❃✼✗
✼❉å✂î❈❁❄❃é✱ ✾î ✂îïó✼✾❃❇û ✼✼û❉❊❃ ❄❁ åãî ❅❁❄åå îïóá❉❃❊î❈❁❄❄ûå ❅❁áî✾û✱ ❄❁❃áî❉åå ❈❁æ❄ûå ✂❉ÿ îá❩å❊✾❃❈❄îãî
ï❅å✂✼✾❁❈❉å❄❃ÿ îá ❃ç❉❁ã❁å❇î❇ ❇❁✾å❅❃❁❉å� ❰✂❄❁❊î ❈ ✾å❊✼✾å ✂❁❄❄îãî ❅❁ç✂å❉❁ ❄å ✼❉å✂óå✾ ✂å❉❁✾❂ î✾✼✾óï❉å❄❃ÿ î✾
îï❃✼❁❄❃ÿ ïî❉ó✁å❄❄ûâ ✂❁❄❄ûâ ❊ îáùå❃ç❈å✼✾❄û❇ ❈îï❅î✼❁❇� Ý✾î áó✂å✾ ✼✁❃✾❁✾❂✼ÿ ã❅óáåéø❃❇ ❄❁❅óøå❄❃å❇✱ ❁ ✼✾❁✗
✾❂ÿ ïî✾❅åáóå✾ ✼óùå✼✾❈å❄❄îé ïå❅å❅❁áî✾❊❃�

Ò❁á❉❃àû ✼ ï❅❃❇å✁❁❄❃ÿ❇❃ ❃ ❅❃✼ó❄❊❃ ✼ ïî✂❅❃✼ó❄î✁❄û❇❃ ïî✂ï❃✼ÿ❇❃ ✂î❉æ❄û ✼î✂å❅æ❁✾❂ ❃❄ôî❅❇❁à❃þ✱
✂î✼✾❁✾î✁❄óþ ✂❉ÿ ïî❄❃❇❁❄❃ÿ ï❅❃❈å✂å❄❄îãî ❇❁✾å❅❃❁❉❁ áåç îá❅❁ùå❄❃ÿ ❊ ✾å❊✼✾ó ✼✾❁✾❂❃� ➶ ø❁ï❊❁â ✾❁á❉❃à æå❉❁✗
✾å❉❂❄î ❃✼ïî❉❂çî❈❁❄❃å ❇åæ✂ó❄❁❅î✂❄ûâ îáîç❄❁✁å❄❃é✱ ❈ ✾åâ ✼❉ó✁❁ÿâ✱ ã✂å ý✾î ❈îç❇îæ❄î✱ ✼ àå❉❂þ áî❉åå ❉➳ã❊îé
❁✂❁ï✾❁à❃❃ ✾å❊✼✾❁ ✂❉ÿ ❃❄î✼✾❅❁❄❄ûâ ✁❃✾❁✾å❉åé ✑❄❁ï❅❃❇å❅✱ ❊❅î❈❄î✼✾❂✱ ❃❉❃ ❬ ãå❄î❈✱ ïî ãî❉ø✾❃❄✼❊îé ïî❅î✂å ❇îæ✗
❄î îáîç❄❁✁❃✾❂ ❭❪✱ î✂❄❁❊î ❈ ✂❁❄❄î❇ ✼❉ó✁❁å ïî✂ ✾❁á❉❃àåé ❃❉❃ ❅❃✼ó❄❊î❇ ✼❉å✂óå✾ ✼✂å❉❁✾❂ ✼✼û❉❊ó✒� ➘❉ÿ ❊❁æ✂îé
✾❁á❉❃àû ❃ ❅❃✼ó❄❊❁✱ ✾❁❇✱ ã✂å ý✾î ❄åîáâî✂❃❇î✱ ✼❉å✂óå✾ ó❊❁çû❈❁✾❂ ✂❁❄❄ûå✱ ïî❉ó✁å❄❄ûå ❈ ❅åçó❉❂✾❁✾å ✼✾❁✾❃✼✾❃✁å✗
✼❊îé îá❅❁áî✾❊❃✱ ❁ ✾❁❊æå ✂î✼✾î❈å❅❄î✼✾❂ ❅❁ç❉❃✁❃é� ➶ ✼❉îæ❄ûâ ✾❁á❉❃à❁â ❈ ✼❉ó✁❁å îã❅❁❄❃✁å❄❄îãî ï❅î✼✾❅❁❄✼✾❈❁ ❈
✼✾❅î❊å ❃❉❃ ✼✾î❉áàå ✂îïó✼✾❃❇î î✾✼ó✾✼✾❈❃å îø❃áî❊ ✼❅å✂❄❃â ç❄❁✁å❄❃é✱ î✂❄❁❊î ✼ï❅❁❈❁ î✾ ✼❅å✂❄åãî ç❄❁✁å❄❃ÿ
✂î❉æ❄û ✼✾îÿ✾❂ ç❈➳ç✂î✁❊❃ ✑✼❃❇❈î❉û ✂î✼✾î❈å❅❄î✼✾❃✒✱ ❁ ï❁❅❁❇å✾❅ ➧♠ ✂î❉æå❄ ❈ ✾❁❊îé ✼❃✾ó❁à❃❃ ï❅❃✼ó✾✼✾❈î❈❁✾❂ ❈
✾å❊✼✾å ï❅❃ ❁❄❁❉❃çå ✾❁á❉❃✁❄îãî ❇❁✾å❅❃❁❉❁ ✑❄❁ï❅❃❇å❅✱ r❫❴❵❝❞✧➧❴❵❦❦q❵ ♣✈①②①①③② ④✈③⑤⑥⑦ ⑧ ñ⑨⑩❶❷❸ ❹⑩❺❻❷❼❸❺ò❷⑨❽❾

❺❿➀ ➁⑨➁ ❶❷ñò❺❿➀ ➁ññ⑨❸❻➂➃❷❺➁➄ ➅❸❺❸ò➁➆➂✲ñò❷ò➁ñò➁❶❸ñ➆➁➀ ➇❷➈❷❼❸ò➈➂➃ ➂➉➁➋➆➁ ❼➂➅⑩ò ➋❿ò❽ ➇➈❸❻ñò❷➃⑨❸❺❿ ❻⑨ÿ

ò❷➆➁➀ ➁ç➃❸ñò❺❿➀ ñò❷ò➁ñò➁❶❸ñ➆➁➀ ➇➂➆❷ç❷ò❸⑨❸➄② ➆❷➆ ✦❵ Ñ✈ ➁ ➇➈⑦ ❮❷❻ ñò➂⑨➋ö❷❼➁ ➈➁ñ⑩❺➆➂➃ ➁ ➅➈❷❹➁➆➂➃ æ❸⑨❷ò❸⑨❽❺➂
⑩➆❷ç❿➃❷ò❽ ➂➉➁➋➆➁ ñ➈❸❻❺➁➀ ç❺❷❶❸❺➁➄ ➇➈➁ç❺❷➆➂➃ ➁ ❻➂ñò➂➃❸➈❺➂ñò❽ ➈❷ç⑨➁❶➁➄② ❻➂➇⑩ñò➁❼➂ ➂➋➂ç❺❷❶❸❺➁❸ ò➂⑨❽➆➂ ❻➂ñ❾
ò➂➃❸➈❺➂ñò➁ ➈❷ç⑨➁❶➁➄ ✭✯② ✯✯ ➁ ✯✯✯⑥② ❸ñ⑨➁ ➂➉➁➋➆❷ ➇❷➈❷❼❸ò➈❷ ➇➈❸❻ñò❷➃⑨❸❺❷ ❺❷ ➈➁ñ⑩❺➆❸⑦ Ï➈➁ ýò➂❼ ➈➁ñ⑩❺➆➁ ❻➂⑨æ❺❿
➅❷➈❼➂❺➁❶❺➂ ñ➂❶❸ò❷ò❽ ➇➂ ➃❸⑨➁❶➁❺❸ ➁ ç❷⑨➁➃➆❸ ➃ñ❸ ❶❷ñò➁② ➃➆⑨þ❶❷ÿ ❺❷ç➃❷❺➁ÿ ➁ ➉ò➈➁➀➂➃➆➁② ➂➋➂ç❺❷❶❸❺➁ÿ② ➅➂➈➁ç➂❺❾
ò❷⑨❽❺❿❸ ➁ ➃❸➈ò➁➆❷⑨❽❺❿❸ ❺❷❻➇➁ñ➁② ⑨➁❺➁➁ ò➈❸❺❻➂➃② ý❼➇➁➈➁❶❸ñ➆➁❸ ➁ ò❸➂➈❸ò➁❶❸ñ➆➁❸ ➆➈➁➃❿❸⑦

×�ñ✁î ✂í✄êîâ ïîñ✁å ✂✄ï☎òîé äî✁✆íî áûòü îäí�ì � òåì ✆å ä✁☎ ñ✝åäíå✞î ✂í✄÷åí�☎ � ñò✄íä✄✝òíîé
îø�áê� ñ✝åäíå✞î ✂í✄÷åí�☎ ✟▼➧♠✱ ò⑦ ❸⑦ r❫❴❵❝❞✧➧①②③③✹② ⑩❻➂➄ ñ➂ñò❷➃➁⑨ ✺✹✻✾➧✺✻ ➆➅ ❼➂⑨➂➆❷② æ➁➈❺➂ñò❽ ❼➂⑨➂➆❷



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

✷✷

✖✗✘à ✙à óð✚✛✙✜ ✸✢✼✽✣✵✢✵✤★✲✳ ➶ ✴à✖✘è✶àõ è ✛ ✴✜✿❀✴✜ ✙✜✚✖õ✚❁è❂✚ ✛✙à❃à✘✜ ✚✖✚❄✙à❃è✴❅ ✿✚✙✴ð✚✘❅✙ó❆ ãðó❇❇ó✢ à ❁à❈
✘✜✜ è❀❇✚✘❅❄✚✛à✴❅ ✚✖✚❄✙à❃✜✙èÿ ãðó❇❇ ðè❂❀✿è❂è ✶èôðà❂è ➊ ■✢ ��✢ ��� è ✴✳❁✳ ❮à ãðàôè✿àõ ❁✚✘æ✙✗ ✖✗✴❅ ✚✖✚❄✙à❃✜✙✗
ð✜❄ó✘❅✴à✴✗ è❄❂✜ð✜✙èé✢ ✘è✙èè ✴ð✜✙❁à ✖✜❄ ✚✖✚❄✙à❃✜✙èé ý✴èõ è❄❂✜ð✜✙èé ❂✚ãó✴ ✖✗✴❅ è❀❇✚✘❅❄✚✛à✙✗ ✘èø❅ ✛ ✛è❁✜
è❀✿✘❆❃✜✙èÿ✳ ➶ ❇✚❁❇è❀ÿõ ❇✚❁ ðè❀ó✙✿à❂è ✙✜✚✖õ✚❁è❂✚ ❁à✛à✴❅ ðà❀øèôð✚✛✿ó ❄✙à❃✜✙èé ✛❀✜õ ❀✴✚✘✖✶✚✛ ✭❀❂✳ ðè❀ó✙✚✿
✼✮✢ ✿ðè✛✗õ ✘è✙èé è ✘❆✖✗õ ✚✖✚❄✙à❃✜✙èé✢ ✴ð✜✖ó❆þèõ ❇✚ÿ❀✙✜✙èé✢ ✛✿✘❆❃àÿ ✛✜✘è❃è✙✗ ý✿❀❇✜ðè❂✜✙✴à✘❅✙✗õ ✴✚❃✜✿
è✘è ✴✜✚ð✜✴è❃✜❀✿èõ ✴✚❃✜✿ ❇ð✚ã✙✚❄à ✭✙✜✚✖õ✚❁è❂✚ ó✿à❄✗✛à✴❅ ❄✙à❃✜✙èÿ ❇✚❁✚✖✙✗õ ✴✚❃✜✿✮✳ ➴❀✘è ý✴✚ ✙✜ ✚✖✚❄✙à❃✜✙✚
✙à ãðàôè✿àõ✢ ✛ ❇✚❁ðè❀ó✙✚❃✙✗õ ✙à❁❇è❀ÿõ ✙✜✚✖õ✚❁è❂✚ ó✿à❄à✴❅✢ ❃✴✚ ✚✴✘✚æ✜✙✚ ❇✚ ✛✜ð✴è✿à✘è ✭❇✚ ✚❀è ✚ð❁è✙à✴✮ è ❇✚
ã✚ðè❄✚✙✴à✘è ✭❇✚ ✚❀è à✖❀✶è❀❀✮✳

❰❀✚✖✚ã✚ ✛✙è❂à✙èÿ ❇ðè ð✜❁à✿✴èð✚✛à✙èè ✴ð✜✖ó❆✴ ❀õ✜❂✗✢ ✴✳ ✿✳ ✛ ❀✘ó❃à✜ ✙à❀✗þ✜✙✙✚❀✴è èõ ✖✘✚✿✚✛ ✴✜✿❀✴ ❂✚❈
æ✜✴ è❀❃✜❄à✴❅✢ óõ✚❁ÿ ❄à ãðà✙è✶✗✳ ➶ ❀✘ó❃à✜ ðà✖✚✴✗ ✙à❁ ❀õ✜❂à❂è ✶✜✘✜❀✚✚✖ðà❄✙✚ ó❂✜✙❅øà✴❅ ❇✚✘ÿ ❀✚ ✛❀✜õ ❀✴✚ð✚✙✢
✙✚ ✴à✿✢ ❃✴✚✖✗ ✴✜✿❀✴ ✙✜ ❇✚❁❀✴ó❇à✘ ❇✘✚✴✙✚ ✿ ✘è✙èÿ❂ ✖✘✚✿✚✛✳

❮✜ ❀✘✜❁ó✜✴ ❁✜✘à✴❅ ❄à✘è✛✿ó ❀õ✜❂✗ è✘è ❁à✛à✴❅ ✛ ✙✜é ✴✜✿❀✴óðó✢ ❇✚❀✿✚✘❅✿ó ❇✜❃à✴❅ æóð✙à✘à ✛✗❇✚✘✙ÿ✜✴❀ÿ ✛
❃➳ð✙✚✲✖✜✘✚❂ ô✚ð❂à✴✜✳ ➴❀✘è à✛✴✚ð æ✜✘à✜✴ ❁à✴❅ ❄à✘è✛✿ó ❀õ✜❂✗ ❁✘ÿ ✙àã✘ÿ❁✙✚❀✴è ✙à ❀àé✴✜ æóð✙à✘à✢ ✴✚ ❀✘✜❁ó✜✴
❇✚❁ã✚✴✚✛è✴❅ ❁✛à ✛àðèà✙✴à ❀✴à✴❅è ➊ ❁✘ÿ ❃➳ð✙✚✲✖✜✘✚é ❇✜❃à✴è è ý✘✜✿✴ð✚✙✙✚ã✚ ✛àðèà✙✴à✳

➶û✁îäû ❁✚✘æ✙✗ ❀✴ð✚ã✚ ❀✘✜❁✚✛à✴❅ è❄ ❂à✴✜ðèà✘✚✛ ❇ó✖✘è✿ó✜❂✚é ðà✖✚✴✗✢ ✚❁✙à✿✚ ✛ ✖✚✘❅øèõ ✚✖❄✚ð✙✗õ
❀✴à✴❅ÿõ ❁✚❇ó❀✴è❂✗ ✚✖✚✖þ✜✙èÿ ❂à✴✜ðèà✘à✢ ❁✚❇✚✘✙✜✙èÿ ✿ ðà✙✜✜ ❀❁✜✘à✙✙✗❂ ✛✗✛✚❁à❂ ✛ ❇ð✜❁✗❁óþèõ ❇ó✖✘è✿à✶èÿõ
à✛✴✚ðà✢ ✙à ✿✚✴✚ð✗✜ ✚✙ ❀❀✗✘à✜✴❀ÿ ✛ Ðåçóëüòàòàõ è èõ îáñó✂äå✄èè☎ Ïðè ý✴✚❂ ✛✗✛✚❁✗ ❁✚✘æ✙✗ ✖✗✴❅ ✘✚ãè❃✙✗❂è✢
❀✘✜❁ó❆þè❂è è❄ ✴✜✚ð✜✴è❃✜❀✿èõ è ý❂❇èðè❃✜❀✿èõ ❂à✴✜ðèà✘✚✛✳

♦ ➪ëàãîäàð✄îñòè ✭❇✚ æ✜✘à✙è❆ à✛✴✚ð✚✛ ❀✴à✴❅è✢ ✶✵ øðèô✴✮✳
Ñ✆èñîê ëèòåðàòóðû ✭✶✵ øðèô✴✮✳ ✝❀✗✘✿è ✙à ✘è✴✜ðà✴óðó ✚ô✚ð❂✘ÿ❆✴❀ÿ ✙✚❂✜ð✚❂ ✭✙✚❂✜ðà❂è ❃✜ð✜❄ ❄à❇ÿ❈

✴ó❆✮ ✛ ✿✛à❁ðà✴✙✗õ ❀✿✚✖✿àõ✢ ó✿à❄✗✛à❆✴❀ÿ ❀✴ðà✙è✶✗ ✶è✴èðó✜❂✚ã✚ ✴✜✿❀✴à✳ ❮à❇ðè❂✜ð✿ ❬✷✸✢ ❀✳ ✷✸✤❪✳ ➴❀✘è à✛✴✚ð
❇✚✘❅❄✚✛à✘❀ÿ ð✜ô✜ðà✴✚❂ ❀✴à✴❅è è✘è ❂✚✙✚ãðàôèè è ❀✴ðà✙è✶✗ ó✿à❄à✴❅ ✙✜✛✚❄❂✚æ✙✚✢ ✴✚ ❁✚❇ó❀✴è❂✚✿ ❬✷✸❪✳ ➶ ❇✚❁✚✖❈
✙✚❂ ❀✘ó❃à✜ ✛ ❀❇è❀✿✜ ✘è✴✜ðà✴óð✗ ✙✜✚✖õ✚❁è❂✚ ó✿à❄✗✛à✴❅✢ ❃✴✚ à✛✴✚ð ❄✙à✿✚❂ ✙✜ ❀✚ ✛❀✜❂ ❂à✴✜ðèà✘✚❂✳ ➶ ✿à❃✜❀✴✛✜
❇ðè❂✜ðà ❀❂✳ è❀✴✚❃✙è✿ ✤✿ ✞❆❜st✟✠✡✠

♦ Ï✚❀✴ó❇è✘à ✛ ð✜❁à✿✶è❆ ✭❁à✴à ❀✴à✛è✴❀ÿ ✚✴✛✜✴❀✴✛✜✙✙✗❂ ❀✜✿ð✜✴àð✜❂✢ ✶✵ øðèô✴✮✳
♦ ❮à ❇✚❀✘✜❁✙✜é ❀✴ðà✙è✶✜ ❀✴à✴❅è ó✿à❄✗✛à❆✴❀ÿ Ô✳➮✳❰✳ ✛❀✜õ à✛✴✚ð✚✛ ❀ ó✿à❄à✙è✜❂ ó❃➳✙✚ã✚ ❄✛à✙èÿ✢ ❀✴✜❇✜✙è✢

❁✚✘æ✙✚❀✴è✢ ❂✜❀✴à ðà✖✚✴✗ ❀ ❇✚❃✴✚✛✗❂ à❁ð✜❀✚❂ è ❡✲♠❛☛❧ ✭✶✵ øðèô✴✮✳ Ñòàòü☞ äîë✂✄à áûòü ✆îä✆èñà✄à ✁ñåìè
à✁òîðàìè✌

Ñîêðàùå✄è☞☎ ✍à❄ð✜øà❆✴❀ÿ ✘èø❅ ✚✖þ✜❇ðè✙ÿ✴✗✜ ❀✚✿ðàþ✜✙èÿ ✲ ✙à❄✛à✙èÿ ❂✜ð✢ ôè❄è❃✜❀✿èõ✢ õè❂è❃✜❀✿èõ è
❂à✴✜❂à✴è❃✜❀✿èõ ✛✜✘è❃è✙✢ ✴✜ð❂è✙✚✛ è ✴✳❇✳ ➶❀✜ ❀✚✿ðàþ✜✙èÿ ❁✚✘æ✙✗ ✖✗✴❅ ðà❀øèôð✚✛à✙✗✢ ❄à è❀✿✘❆❃✜✙è✜❂ ✙✜❈
✖✚✘❅ø✚ã✚ ❃è❀✘à ✚✖þ✜ó❇✚✴ð✜✖è✴✜✘❅✙✗õ ❀✚✿ðàþ✜✙èé✳ ❮à❄✛à✙èÿ ó❃ð✜æ❁✜✙èé ❇ðè ❇✜ð✛✚❂ ó❇✚❂è✙à✙èè èõ ✛ ✴✜✿❀✴✜
❁à❆✴❀ÿ ❇✚✘✙✚❀✴❅❆✢ è ❀ðà❄ó æ✜ ✛ ❀✿✚✖✿àõ ❇ðè✛✚❁è✴❀ÿ ✚✖þ✜❇ðè✙ÿ✴✚✜ ❀✚✿ðàþ✜✙è✜✎ ❇ðè ❇✚✛✴✚ð✙✗õ ó❇✚❂è✙à✙èÿõ
❁à✜✴❀ÿ ❀✚✿ðàþ✜✙✙✚✜ ✙à❄✛à✙è✜ ó❃ð✜æ❁✜✙èé✳ ✏✑✒✓✔✑✕ ✖✑✗✘â✙✚✒✛ ✜✘✙✢✣✤✑✙✥â✔íí✦✛ ✤✜✑✤✑í✦✛ ✢í✒â✔✑✙✒✥✔✥
✧✖✑★✗➹➚Ó✩✪

➪ëàãîäàð✄îñòè ✭✙✜ ✚✖ÿ❄à✴✜✘❅✙àÿ ðó✖ðè✿à✮✳ ➶ ý✴✚é ðó✖ðè✿✜ ✛✗ðàæà✜✴❀ÿ ❇ðè❄✙à✴✜✘❅✙✚❀✴❅ ❃à❀✴✙✗❂ ✘è✶à❂✢
❀✚✴ðó❁✙è✿à❂ ó❃ð✜æ❁✜✙èé è ô✚✙❁à❂✢ ✚✿à❄à✛øè❂ ❀✚❁✜é❀✴✛è✜ ✛ ❇ð✚✛✜❁✜✙èè è❀❀✘✜❁✚✛à✙èé è ❇✚❁ã✚✴✚✛✿✜ ❀✴à✴❅è✳ ❮✜
❀✘✜❁ó✜✴ ✛✗ðàæà✴❅ ✖✘àã✚❁àð✙✚❀✴è ✴✜❂ ✚ðãà✙è❄à✶èÿ❂ è ❃à❀✴✙✗❂ ✘è✶à❂ è✘è ✿✚✘✘✜ãà❂✢ ✿✚✴✚ð✗✜ ✙✜ è❂✜❆✴ ✚✴✙✚ø✜❈
✙èÿ ✿ ❇ð✚✛✚❁è❂✚é ✙àó❃✙✚✲è❀❀✘✜❁✚✛à✴✜✘❅❀✿✚é ðà✖✚✴✜✳

➪èáëèîãðà✫è✬åñêè✯ ñ✆èñîê ❀✘✜❁ó✜✴ ✚ô✚ð❂✘ÿ✴❅ ❇✚ ❂✜æ❁ó✙àð✚❁✙✗❂ ✴ð✜✖✚✛à✙èÿ❂✳ ➶✙à❃à✘✜ ó✿à❄✗✛à❆✴❀ÿ
ôà❂è✘èè è è✙è✶èà✘✗ ✛❀✜õ à✛✴✚ð✚✛ ✭æèð✙✗❂✮✢ ❄à✴✜❂ ✙à❄✛à✙è✜ ❀✴à✴❅è✢ ✙à❄✛à✙è✜ æóð✙à✘à✢ ã✚❁✢ ✙✚❂✜ð è ❀✴ðà✙è✶✗
✶è✴èðó✜❂✚é ✘è✴✜ðà✴óð✗✳ ➬à ✆ðà✁èëü✄îñòü è ✆îë✄îòó ✆ðåäîñòà✁ëå✄è☞ áèáëèîãðà✫è✬åñêèõ äà✄✄ûõ îò✁åòñò✰
✁å✄✄îñòü ✄åñ✱ò à✁òîð☎

✴✌ Ðåäàê✵èî✄✄à☞ ✆îäãîòî✁êà✸

✍ó✿✚❇è❀❅ ð✜ãè❀✴ðèðó✜✴❀ÿ ❇ðè ❇✚✘ó❃✜✙èè ã✘à✛✙✗❂ ð✜❁à✿✴✚ð✚❂✳ ✃ ðó✿✚❇è❀è ❇ðè✿✘à❁✗✛à✜✴❀ÿ ✛✗❇è❀✿à è❄
❇ð✚✴✚✿✚✘à ❄à❀✜❁à✙èÿ ✿àô✜❁ð✗ è✘è ✘à✖✚ðà✴✚ðèè ✚✖ à❇ð✚✖à✶èè ðà✖✚✴✗ è ✷ ð✜✶✜✙❄èè ✭✛✙✜ø✙ÿÿ è ✛✙ó✴ð✜✙✙ÿÿ✢ ❀
❇✜❃à✴ÿ❂è ✚ðãà✙è❄à✶èé✮ ❀❇✜✶èà✘è❀✴✚✛✢ ❀✚✚✴✛✜✴❀✴✛ó❆þèõ ✚✴ðà❀✘✜é ✙àó✿✢ ❀ ó❃➳✙✚é ❀✴✜❇✜✙❅❆ ❁✚✿✴✚ðà è✘è ✿à✙❁è❈
❁à✴à ✙àó✿✳ ➶✚❄❂✚æ✙à ✴à✿æ✜ ✛❀✜ã✚ ✶ ð✜✶✜✙❄èÿ ➊ ❃✘✜✙à ð✜❁à✿✶è✚✙✙✚é ✿✚✘✘✜ãèè✳ Ïðè ✙à✘è❃èè ❄à❂✜❃à✙èé ✿ ðó✿✚❈
❇è❀è ✚✙à ✚✴❀✗✘à✜✴❀ÿ à✛✴✚ðó ✙à ❁✚ðà✖✚✴✿ó✳ ➘✚ðà✖✚✴à✙✙✗é ✛àðèà✙✴ ❀✴à✴❅è à✛✴✚ð ❁✚✘æ✜✙ ✛✜ð✙ó✴❅ ✛ ð✜❁à✿✶è❆
✛❂✜❀✴✜ ❀ ❇✜ð✛✚✙à❃à✘❅✙✗❂ ý✿❄✜❂❇✘ÿð✚❂ ✙✜ ❇✚❄❁✙✜✜ ❃✜❂ ❃✜ð✜❄ ❁✛✜ ✙✜❁✜✘è ❇✚❀✘✜ ❇✚✘ó❃✜✙èÿ ❄à❂✜❃à✙èé ✭❁✘ÿ à✛✴✚❈
ð✚✛✢ ✙✜ ÿ✛✘ÿ❆þèõ❀ÿ ❀✚✴ðó❁✙è✿à❂è ó✙è✛✜ð❀è✴✜✴à✢ ✚❁è✙✲❁✛à ❂✜❀ÿ✶✮✳ ➶ ✴✚❂ ❀✘ó❃à✜✢ ✜❀✘è ðó✿✚❇è❀❅ ✙✜ ✛✚❄✛ðàþ✜✙à
à✛✴✚ðà❂è ✛ ð✜❁à✿✶è❆ ❇✚❀✘✜ ó✿à❄à✙✙✗õ ❀ð✚✿✚✛ è✘è ✴ð✜✖ó✜✴❀ÿ ✖✚✘✜✜ ❁✛óõ ❁✚ðà✖✚✴✚✿✢ ❇✜ð✛✚✙à❃à✘❅✙àÿ ❁à✴à ✜➳ ð✜❈
ãè❀✴ðà✶èè à✙✙ó✘èðó✜✴❀ÿ✳ ➘à✴✚é ❇✚❀✴ó❇✘✜✙èÿ ❀❃è✴à✜✴❀ÿ ❁✜✙❅ ❇✚✘ó❃✜✙èÿ ✚✿✚✙❃à✴✜✘❅✙✚ã✚ ✛àðèà✙✴à ❀✴à✴❅è✳ ❒à✴✜❈
ðèà✘✗ ❀✴à✴✜é ❇ð✚õ✚❁ÿ✴ ❇✚❁ð✚✖✙ó❆ ý✿❀❇✜ð✴è❄ó ó ❃✘✜✙✚✛ ð✜❁à✿✶è✚✙✙✚é ✿✚✘✘✜ãèè✢ ✛✿✘❆❃àÿ à✙✙✚✴à✶èè ✙à à✙ã✘èé❈
❀✿✚❂ ÿ❄✗✿✜✳ ✹✛✴✚ðà❂ ✴à✿æ✜ ❀✘✜❁ó✜✴ ✚✖ðà✴è✴❅ ✛✙è❂à✙è✜ ✙à ✴✚✢ ❃✴✚ ✛ ❀✘ó❃à✜ è❀❇✚✘❅❄✚✛à✙èÿ à✛✴✚❂à✴è❃✜❀✿èõ ❇✜ð✜❈
✛✚❁❃è✿✚✛✢ ✙✜✚✖õ✚❁è❂✚ ✴þà✴✜✘❅✙✚ ✛✗✛✜ðÿ✴❅ ✴✜✿❀✴ ✙à à✙ã✘èé❀✿✚❂ ÿ❄✗✿✜ è æ✜✘à✴✜✘❅✙✚ ❇✚✘❅❄✚✛à✴❅❀ÿ ó❀✘óãà❂è
❇ð✚ô✜❀❀è✚✙à✘❅✙✗õ ôè✘✚✘✚ã✚✛✢ ❃✴✚✖✗ è❄✖✜æà✴❅ ✿óð❅➳❄✙✗õ ❀✘ó❃à✜✛ ❇✜ð✜✛✚❁à✳ ❮à❇ðè❂✜ð✢ ➠❇ðè ✚✴➳✘✜➺ ✖✜❄ ✖ó✿✛✗
➠➳➺✢ ✴✳✜✳ ➠❇ðè ✚✴✜✘✜➺ ❇ð✚ãðà❂❂à ❂✚æ✜✴ ❇✜ð✜✛✜❀✴è ✿à✿ ✚✴✜✘❅✎ ✛ ý✴✚❂ ❀✘ó❃à✜ è✙✚❀✴ðà✙✙✗é ❃è✴à✴✜✘❅ ❂✚æ✜✴ ❀✴✚✘✿❈
✙ó✴❅❀ÿ ❀ ❇✚✘✙✗❂ ✙✜❀✚✚✴✛✜✴❀✴✛è✜❂ ❀❂✗❀✘à è è❄✘àãà✜❂✚ã✚ ❂à✴✜ðèà✘à✢ ❃✴✚✢ ❀✚✚✴✛✜✴❀✴✛✜✙✙✚✢ ✙✜ãà✴è✛✙✚ ✚✴ðà❄è✴❀ÿ
✙à ð✜❇ó✴à✶èè à✛✴✚ðà✳ ✍✜❁à✿✶èÿ ✴à✿æ✜ ó✖✜❁è✴✜✘❅✙✚ ❇ð✚❀è✴ à✛✴✚ð✚✛ ❀✴à✛è✴❅ ✴✚❃✿è ✙à❁ ✖ó✿✛✚é ➠➳➺ ✛ ✴✜✿❀✴àõ ❀✴à❈
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◆❖P◗ ÷◆❘❙❚ ❯❱❙❖❲❳◆❨ ❩❖ï❭❳❫❯❴❨❩❘P ❯❩◆❖❭ï❭❖◆❳❵❯❯ ❝❳◆❖❭❯❳❴❘❫ ❯❩❘❞◆❭❳❩❩❚❝❯ ❢÷❣❩❚❝❯◗ ï❘❴❨❱❢❤✐❯❝❯❞ÿ ❳❫◆❘✲
❝❳◆❯÷❖❞ê❯❝❯ ï❖❭❖❫❘ä÷❯ê❳❝❯ ❞ ❭❢❞❞ê❘ã❘ ÿ❱❚ê❳à

Ð❖ä❳ê❵❯ÿ ❘❙❭❳✐❳❖◆ ❫❩❯❝❳❩❯❖ ❩❳ ◆❘◗ ÷◆❘ ❭❳❙❘◆❚ ❳❞ï❯❭❳❩◆❘❫◗ ❩❖ ❯❝❖❤✐❯❖ ï❘äï❯❞❯ ❩❳❢÷❩❘ã❘ ❭❢ê❘❫❘ä❯◆❖✲
❴ÿ ❯✴❯❴❯ ❞❞❚❴ê❯ ❩❳ ❩❖ã❘ ❫ ê❘❩❵❖ ❞◆❳◆❨❯◗ ê ❭❳❞❞❝❘◆❭❖❩❯❤ ❩❖ ï❭❯❩❯❝❳❤◆❞ÿ ❫ ❞❫ÿ❱❯ ❞❘ ❞◆❭❘ã❯❝ ❞❘❙❴❤ä❖❩❯❖❝ ❭❖✲
ä❳ê❵❯❘❩❩❘P ê❘❴❴❖ã❯❖P ï❭❘ô❖❞❞❯❘❩❳❴❨❩❘P ❯ ❩❳❢÷❩❘P ý◆❯ê❯à ➶ ❞❴❢÷❳❖ ã❭❢❙❚õ ❩❳❭❢ø❖❩❯P ❳❫◆❘❭❞ê❯õ ï❭❳❫◗ ï❴❳✲
ã❯❳◆❳◗ ❩❖ê❘❭❭❖ê◆❩❚õ ❱❳❯❝❞◆❫❘❫❳❩❯P◗ ê❘❝ï❯❴ÿ❵❯❘❩❩❘ã❘ ❙❯❙❴❯❘ã❭❳ô❯÷❖❞ê❘ã❘ ❞ï❯❞ê❳ ❭❖ä❳ê❵❯ÿ ❙❖❭❣◆ ❩❳ ❞❖❙ÿ ❘❙ÿ✲
❱❳◆❖❴❨❞◆❫❳ ❘◆ê❳❱❳◆❨ ❳❫◆❘❭❳❝ ï❘ä❘❙❩❚õ ❭❢ê❘ï❯❞❖P ❫ ï❘❫◆❘❭❩❘❝ ❭❳❞❞❝❘◆❭❖❩❯❯ ❯ ❫ ä❳❴❨❩❖Pø❯õ ï❢❙❴❯ê❳❵❯ÿõ ❩❳
❞◆❭❳❩❯❵❳õ ❲❢❭❩❳❴❳ ➠➪�îëî✁�è â ñ✂ëüñ✄îì ☎îçèÿññâ✂➺✳ Ð❖ä❳ê❵❯ÿ ◆❳ê❲❖ ❙❖❭❣◆ ❩❳ ❞❖❙ÿ ❘❙ÿ❱❳◆❖❴❨❞◆❫❳ ❯❞ï❭❳❫❴❖✲
❩❯ÿ ❘ø❯❙❘ê ❯ ❩❖❢ä❳÷❩❚õ ❞◆❯❴❯❞◆❯÷❖❞ê❯õ ❘❙❘❭❘◆❘❫ ❫ ◆❖ê❞◆❖à ❮❖ê❘◆❘❭❚❖ ❯❱ ý◆❯õ ❩❖ä❘❭❳❙❘◆❘ê ❝❘ã❢◆ ❙❚◆❨ ❢❞◆❭❳✲
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