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å❰ÜÞ èØ ØÞ❰Þ✧ ÓÏÛÒÔ★ÔÜÜÏéÏ ✩èÛÏÑÜÏÛÏ❰ÓÑÛÞ – 

ÓÏÛÔÒ✪ÔÜÓÑÛÏÛÞÜèÔ ÓèÓÑÔ★Ý ßàÒÞÛÕÔÜèÙ ÓÔÕÔÐ✫èÔÚ 

ÐÞÐ Û ✫ÔÕÏ★, ÑÞÐ è àÏ ÏÑ❰ÔÕÖÜÝ★ ÏÑÒÞÓÕÙ★, Ï❰ÜÞÐÏ Û 

êÏÓÓèè ÓÕÏ✩èÕÞÓÖ ÜÔÓÑÞ✬èÕÖÜÞÙ ÓèÑßÞ✫èÙ ÛÏ ÛÓÔ× ÏÑ-
ÒÞÓÕÙ× ✩èÛÏÑÜÏÛÏ❰ÓÑÛÞ, ØÞ àÏÓÕÔ❰ÜèÔ 20 ÕÔÑ Óß✭Ô-
ÓÑÛÔÜÜÏ ÓÜèØèÕÏÓÖ àÏéÏÕÏÛÖÔ.    

æ ÓÑÞÑÖÔ àÒèÛÔ❰ÔÜÝ ÒÔØßÕÖÑÞÑÝ ÞÜÞÕèØÞ ★ÜÔÜèÚ 

è ÑÔÏÒèÚ ßàÒÞÛÕÔÜèÙ ÓÔÕÔÐ✫èÏÜÜÝ★ àÒÏ✫ÔÓÓÏ★ Û ✩è-

ÛÏÑÜÏÛÏ❰ÓÑÛÔ, ÛÐÕ✮✧ÞÙ ★ÏÕÏ✧ÜÏÔ è ★ÙÓÜÏÔ ÓÐÏÑÏÛÏ❰-

ÓÑÛÏ, ÓÛèÜÏÛÏ❰ÓÑÛÏ è àÒ.   

æ ÒÞ✬ÏÑÔ èØß✧ÔÜÏ ÓÏÛÒÔ★ÔÜÜÏÔ ÓÏÓÑÏÙÜèÔ ßàÒÞÛ-

ÕÔÜèÙ ÓÔÕÔÐ✫èÏÜÜÏ-éÔÜÔÑè✧ÔÓÐè★ àÒÏ✫ÔÓÓÏ★ Û ✩èÛÏÑ-
ÜÏÛÏ❰ÓÑÛÔ êÏÓÓèè, ÛÝÙÓÜÔÜÏ, ✧ÑÏ Û ÜÞÓÑÏÙ✭ÔÔ ÛÒÔ★Ù 
ÜÔÑ Ô❰èÜÏéÏ ★ÜÔÜèÙ Ï ÐÒßàÜÏ★ÞÓ✪ÑÞ✬ÜÏÚ ÓÔÕÔÐ✫èè. 

æÝÙÛÕÔÜÝ ÜÔ❰ÏÓÑÞÑÐè Óß✭ÔÓÑÛß✮✭è× Ó×Ô★ ßàÒÞÛÕÔ-
ÜèÙ ÓÔÕÔÐ✫èÏÜÜÝ★ àÒÏ✫ÔÓÓÏ★, ❰ÞÜÝ àÒÔ❰ÕÏ✩ÔÜèÙ àÏ 

★Ï❰ÔÒÜèØÞ✫èè ßàÒÞÛÕÔÜèÙ àÕÔ★ÔÜÜÏÚ ÒÞ✬ÏÑÏÚ.    

ô✍✳✴➬❮✏➬ ✓✍❒❮✃: ÓÔÕÔÐ✫èÙ, ßàÒÞÛÕÔÜèÔ ÓÔÕÔÐ-

✫èÔÚ, àÏÒÏ❰Ý, ✩èÛÏÑÜÏÛÏ❰ÓÑÛÏ, ÓÐÏÑÏÛÏ❰ÓÑÛÏ, ÓÛèÜÏ-

ÛÏ❰ÓÑÛÏ, ÏàÑè★èØÞ✫èÙ. 
 

One of the problems of modern animal husbandry is 

improving the management of breeding as a whole and 

for individual sectors, but in Russia there was an unstable 

situation in all sectors of animal husbandry, livestock has 

declined for the past 20 years. 

The article presents the results of analysis of the 

opinions and theories of selection process management in 

cattle breeding, including dairy and beef cattle, pigs, etc. 

In the paper we study the current state selection and 

genetic processes of management in animal husbandry of 

Russia; it is found that there is currently no consensus on 

the large-scale breeding. Shortcomings of the existing 

schemes of selection process control were identified. Pro-

posals are given to upgrading the control of selection and 

breeding work. 

 

 

Key words: selection, selection, management of se-

lection, breed, livestock, cattle, pigs, optimization. 

  

✯ÓÑÏÒèÙ ÒÞØÛèÑèÙ ÓÔÕÔÐ✫èÏÜÜÏ-éÔÜÔÑè✧ÔÓÐÏÚ ÒÞ-
✬ÏÑÝ Û êÏÓÓèè àÏÕÜÞ ❰ÒÞ★ÞÑè✧ÔÓÐè× ÓÏ✬ÝÑèÚ, ÓÛÙØÞÜ-

ÜÝ× Ó ÞÜÑèÜÞß✧ÜÝ★ àÏ❰×Ï❰Ï★ Ð ÒÔ✪ÔÜè✮ àÒÏ✬ÕÔ★ Û 
àÔÒÛÏÚ àÏÕÏÛèÜÔ  ✰✰ ÛÔÐÞ, ÒÔàÒÔÓÓèÙ★è è ßÜè✧ÑÏ✩Ô-
ÜèÔ★ ÛÝ❰Þ✮✭è×ÓÙ éÔÜÔÑèÐÏÛ, Û ÒÔØßÕÖÑÞÑÔ ✧ÔéÏ Û 
✱✱✱ê ✬ÝÕÞ àÏ❰ÏÒÛÞÜÞ ÓáÏÒ★èÒÏÛÞÛ✪ÞÙÓÙ Û ÜÞ✧ÞÕÔ 
1930 éÏ❰Þ ÜÞß✧ÜÞÙ ✪ÐÏÕÞ, àÒèØÜÞÜÜÞÙ ★èÒÏÛÝ★ ÓÏÏ✬-

✭ÔÓÑÛÏ★ éÔÜÔÑèÐÏÛ-ÓÔÕÔÐ✫èÏÜÔÒÏÛ. å❰ÜÞÐÏ, ÜÔÓ★ÏÑÒÙ 
ÜÞ èÓÑÏÒè✧ÔÓÐèÔ ÐÏÕÕèØèè è Ï✬✭ÔÔ ÏÑÓÑÞÛÞÜèÔ ÏÑ ★è-

ÒÏÛÏéÏ ßÒÏÛÜÙ, Û ÏÑÔ✧ÔÓÑÛÔÜÜÏÚ ÓÔÕÔÐ✫èè è éÔÜÔÑèÐÔ 
★Ï✩ÜÏ ÛÝ❰ÔÕèÑÖ ÜÔÓÐÏÕÖÐÏ ✲ÑÞàÏÛ ÒÞØÛèÑèÙ. çÒè ✲ÑÏ★ 

ÐÞ✩❰ÞÙ ✩èÛÏÑÜÏÛÏ❰✧ÔÓÐÞÙ ÏÑÒÞÓÕÖ è★ÔÕÞ ÓÛÏè ÏÓÏ-

✬ÔÜÜÏÓÑè áÏÒ★èÒÏÛÞÜèÙ àÒèÜ✫èàÏÛ àÕÔ★ÔÜÜÏÚ ÒÞ✬Ï-

ÑÝ.  

ç. �. çÒÏ×ÏÒÔÜÐÏ è ä. ç. ✁ÞÛÔÒÑÙÔÛ Û ✩ßÒÜÞÕÔ 
«✁ÏÏÑÔ×ÜèÙ» ØÞ 2004 éÏ❰ ❰ÞÕè àÏ❰ÒÏ✬Üß✮ ×ÞÒÞÐÑÔÒè-

ÓÑèÐß èÓÑÏÒèè ÓÔÕÔÐ✫èè è éÔÜÔÑèÐè ★ÏÕÏ✧ÜÏéÏ ÓÐÏÑÞ Û 

êÏÓÓèè [122]. ✵ÞÐ, ß✧ëÜÝÔ ÏÑ★ÔÑèÕè ØÞÓÕßéè àÒÏáÔÓ-
ÓÏÒÞ ✶. ✯. ✷èÛÞÜÏÛÞ, Ï✬ÏÓÜÏÛÞÛ✪ÔéÏ ÐÏÜ✫Ôà✫è✮ ÓÏ-

Ø❰ÞÜèÙ ÓàÔ✫èÞÕèØèÒÏÛÞÜÜÝ× àÏÒÏ❰; ÞÐÞ❰Ô★èÐÞ ✷. â. 

✶è❰❰ÔÕÖ❰ÏÒáÞ, Ó✧èÑÞÛ✪ÔéÏ ÜÔÏ✬×Ï❰è★Ý★ ßÕß✧✪ÔÜèÔ 
ÒßÓÓÐÏéÏ ÓÐÏÑÞ èÜÏÓÑÒÞÜÜÝ★è àÏÒÏ❰Þ★è; �. ➹. ➹ÏÕÖ-
✫ÏÛÞ, ✸. ✹. âèÕèà✧ÔÜÐÏ è �. ✯. æÞÛèÕÏÛÞ, ÓÏØ❰ÞÛ✪è× 

ÑÒè éÔÜÔÑè✧ÔÓÐèÔ ✪ÐÏÕÝ.  

å✬Ï✬✭èÛ ÏàÝÑ ÒÞ✬ÏÑÝ Û ÒÞØÕè✧ÜÝ× ÏÑÒÞÓÕÙ×, èØ-
ÕÏ✩ÔÜÜÝÚ ÛÏ ★ÜÏéè×  àß✬ÕèÐÞ✫èÙ× (✹. ã. ➶ÞÜÐÛÔÒÑ, ✱. 

✹. ➶ÞÜÐÛÔÒÑ, 2004; æ. ✶. ➹ßØÜÔ✫ÏÛ, 2006 è ❰Ò.), ★Ï✩ÜÏ 

ÏÑ★ÔÑèÑÖ, ✧ÑÏ éÔÜÏáÏÜ❰ ÓÔÕÖÓÐÏ×ÏØÙÚÓÑÛÔÜÜÝ× ✩è-

ÛÏÑÜÝ× êÏÓÓèè ÜÞ✧ÞÕ áÏÒ★èÒÏÛÞÑÖÓÙ Û XVIII-XIX 

ÛÔÐÞ×, ØÞ✧ÞÓÑß✮ ØÞ Ó✧ëÑ ßÓèÕèÚ àÏ★Ô✭èÐÏÛ, ✲ÜÑßØèÞ-
ÓÑÏÛ-Õ✮✬èÑÔÕÔÚ è ÐÒÔÓÑÖÙÜ, ★ÔÑÏ❰Þ★è «ÜÞÒÏ❰ÜÏÚ ÓÔ-
ÕÔÐ✫èè» ÛÝÛÏ❰èÛ✪è× ÜÏÛÝÔ àÏÒÏ❰Ý ÐßÒ, ÓÛèÜÔÚ è 

ÓÐÏÑÞ [31, 76, 122 è ❰Ò.].  

➹ ÜÞ✧ÞÕß ✰✰ ÛÔÐÞ Û êÏÓÓè✮ ✬ÝÕè ØÞÛÔØÔÜÝ ★ÜÏ-

éèÔ ✫ÔÜÜÝÔ àÏÒÏ❰Ý ÐÒßàÜÏéÏ ÒÏéÞÑÏéÏ ÓÐÏÑÞ (Û ÑÏ★ 

✧èÓÕÔ, Óè★★ÔÜÑÞÕÖÓÐÞÙ), Ï❰ÜÞÐÏ àÒÏ❰ßÐÑèÛÜÏÓÑÖ ✲Ñè× 

✩èÛÏÑÜÝ× ✬ÝÕÞ Óß✭ÔÓÑÛÔÜÜÏ Üè✩Ô, ✧Ô★ Û ÓÏÛÒÔ★ÔÜ-

ÜÝ× àÏàßÕÙ✫èÙ×. ✁ÞÛÏØè★ÝÔ àÏÒÏ❰Ý ÓÛèÜÔÚ è ÓÐÏÑÞ, 
ÐÞÐ àÒÞÛèÕÏ, èÓàÏÕÖØÏÛÞÕèÓÖ Û ÒÞØÕè✧ÜÝ× Ó×Ô★Þ× 

ÓÐÒÔ✭èÛÞÜèÙ ❰ÕÙ ßÕß✧✪ÔÜèÙ ★ÔÓÑÜÏéÏ àÏéÏÕÏÛÖÙ. ✵ÞÐ, 

Û ÐÒÞÚÜÔ Ó✩ÞÑÝÔ ÓÒÏÐè Û 1930-50 éÏ❰Þ× ✬ÝÕè ÛÝÛÔ❰Ô-
ÜÝ 10 àÏÒÏ❰ ÓÛèÜÔÚ, è★Ô✮✭è× Û ÏÓÜÏÛÜÏ★ ßÜèÛÔÒ-

ÓÞÕÖÜÏÔ ÜÞàÒÞÛÕÔÜèÔ àÒÏ❰ßÐÑèÛÜÏÓÑè, ÜèØÐß✮ ÓÐÏÒÏ-

ÓàÔÕÏÓÑÖ è ÑÏÕ✭èÜß ✪àèÐÞ ❰Ï 5-8 Ó★. ➪❰Ïè ÐÏÒÏÛ Û 
ÓÔÒÔ❰èÜÔ 50 éÏ❰ÏÛ ✰✰ ÛÔÐÞ ÓÏÓÑÞÛÕÙÕè Û ÓÒÔ❰ÜÔ★ 

2500-3500 Ðé ★ÏÕÏÐÞ àÏ ÓÑÞ❰ß. �Ô ÏÑÕè✧ÞÕèÓÖ ★ÙÓÜÏÚ 

àÒÏ❰ßÐÑèÛÜÏÓÑÖ✮ è ★ÜÏéèÔ ÏÑÔ✧ÔÓÑÛÔÜÜÝÔ àÏÒÏ❰Ý 

ÏÛÔ✫ è ßÑÏÐ, ÐßÒÝ è★ÔÕè ÙÚ✫ÔÜÏÓÐÏÓÑÖ ★ÔÜÔÔ 200 Ùè✫ 

Û éÏ❰. æÓë ✲ÑÏ àÏÑÒÔ✬ÏÛÞÕÏ ★Ï❰ÔÒÜèØÞ✫èè ÏÑÒÞÓÕÔÚ è 



✂✄☎✆☎✝✄✞ ✟ ✠✡✆☛✠☞☎✌ ✎☎✑✞✒✠✔✟✡ ✕✖✗✘ ✙✚✗✛✜

✢

✣✤✥✤✦✺✻✼ ✽✼ ✾✦ ✾✽✿✤✽❀✾❁✾❂✼❃✾❄. ❅❆❇✾ ✣✺❀✿✥✺✤✽❆ 

❈✺❉✽❆✤ ❂✺❈✣❇✤❂❀❆ ✻❇❊ ❀✺✻✤✥❋✼✽✾❊ ✺●✥✺❈✽✺●✺ ❂✺❇✾-

❍✤❀✿■✼ ✣✺●✺❇✺■❏❊, ✣✺❊■✾❇✼❀❏ ✽✤✺❑✦✺✻✾❈✺❀✿❏ ■✤✻✤✽✾❊ 

❀✤❇✤❂❃✾✾ ❋✾■✺✿✽❆✦ ✽✼ ✣✥✾●✺✻✽✺❀✿❏ ✻❇❊ ✾✽✿✤✽❀✾■✽✺●✺ 

✾❀✣✺❇❏▲✺■✼✽✾❊, ✺✻✽✼❂✺ ■❀❂✺✥✤  ❀✿✼❇✺ ✺❍✤■✾✻✽❆❈, ❍✿✺ 

❀❇✺❋✾■▼✾✤❀❊ ❈✤✿✺✻❆ ❀✤❇✤❂❃✾✺✽✽✺◆ ✥✼❑✺✿❆ ✿✼❂❋✤ 

✽❖❋✻✼❄✿❀❊ ■ ❀✺■✤✥▼✤✽❀✿■✺■✼✽✾✾, ✼ ✺❑❆❍✽✺✤ ❀❂✥✤❉✾-

■✼✽✾✤ [1, 10, 23, 38, 35, 42, 43, 56, 57, 59, 62, 82, 101, 

110, 111, 125, 128, 134, 135, 140, 150, 192, 196], ■❆■✤-

✻✤✽✾✤ ✽✺■❆✦ ✿✾✣✺■ [2, 20, 24, 25, 49, 83, 118] ✾ ✣✥✾❈✾-

✿✾■✽❆✤ ❈✤✿✺✻❆ ✼✽✼❇✾▲✼ (■ ✿✺❈ ❍✾❀❇✤, ✾ ❂❇✼❀❀✾❍✤❀❂✾✤) 

✽✤ ❈✺●❖✿ ✥✤▼✾✿❏ ■❀✤✦ ■✺✣✥✺❀✺■ ✥✼▲■✤✻✤✽✾❊. P✥✾ ◗✿✺❈ 

❇✾▼❏ ■ ✺✿✻✤❇❏✽❆✦ ✽✼❖❍✽❆✦ ✥✼❑✺✿✼✦ ✺✿✤❍✤❀✿■✤✽✽❆✦ 

✼■✿✺✥✺■ ■❀✿✥✤❍✼❄✿❀❊ ✾❀❀❇✤✻✺■✼✽✾❊ ❀ ✣✥✾❈✤✽✤✽✾✤❈ 

✽✼❀❇✤✻❖✤❈✺❀✿✾ ✾ ✾▲❈✤✽❍✾■✺❀✿✾ [85, 127], ✣✺■✿✺✥❊✤❈✺-

❀✿✾ [4, 176], ❂✺✥✥✤❇❊❃✾◆ [197], ❂✥✾■✺❇✾✽✤◆✽✺◆ ✾ 

❀❇✺❋✽✺◆ ❈✽✺❋✤❀✿■✤✽✽✺◆ ❀■❊▲✾ [29], ❂✺❈✣❏❄✿✤✥✽❆✦ 

❈✤✿✺✻✺■ ✣✥✺●✽✺▲✼ [44] ✾ BLUP-❈✤✿✺✻✼ [47, 131, 158], 

✦✺✿❊ ❀❇✤✻❖✤✿ ✣✥✾▲✽✼✿❏, ❍✿✺ ■ ❑✺❇❏▼✾✽❀✿■✤ ❀❇❖❍✼✤■ 

●✤✽✤✿✾❂✺-❀✿✼✿✾❀✿✾❍✤❀❂✾✤ ✣✼✥✼❈✤✿✥❆ ✾❀✣✺❇❏▲✺■✼❇✾❀❏ 

❂✼❂ ✻✺✣✺❇✽✤✽✾✤ ❂ ❀✤❇✤❂❃✾✺✽✽✺-✣❇✤❈✤✽✽✺◆ ✥✼❑✺✿✤, ✼ 

✽✤ ✥✼❀❀❈✼✿✥✾■✼❇✾❀❏ ❂✼❂ ✺❑❘✤❂✿❆ ❈✽✺●✺●✥✼✽✽❆✦ ❁❖✽-

✻✼❈✤✽✿✼❇❏✽❆✦ ✾❀❀❇✤✻✺■✼✽✾◆.  

❙ ❀■❊▲✾ ❀ ◗✿✾❈ ✾ ✣✺ ✥❊✻❖ ✣✤✥✤❍✾❀❇✤✽✽❆✦ ✣✥✾❍✾✽ 

■ ❀✤❇✤❂❃✾✾ ❋✾■✺✿✽❆✦ ■✺▲✽✾❂❇✼ ✽✤✺❑✦✺✻✾❈✺❀✿❏ ❖❀✾❇✤-

✽✾❊ ❈✼✿✤❈✼✿✾❍✤❀❂✺●✺ ✼✣✣✼✥✼✿✼ [4, 29, 44, 47, 68-77, 85, 

127, 131, 158, 176, 185] ✾ ■✽✤✻✥✤✽✾❊ ❑✺❇✤✤ ✿✺❍✽❆✦, 

❀✺■✥✤❈✤✽✽❆✦ ❈✤✿✺✻✺■ ●✤✽✤✿✾❂✾ ■ ✣❇✤❈✤✽✽✺◆ ✥✼❑✺✿✤, ■ 

✿✺❈ ❍✾❀❇✤ ❚❯❱-✼✽✼❇✾▲✼ ✾ ✣✺❇✾❈✺✥❁✽❆✦ ❀✾❀✿✤❈ ❑✤❇-

❂✺■ [15, 22, 39, 53, 63],  ✼✽✼❇✾▲✼ ❀❂✥❆✿❆✦ ●✤✽✤✿✾❍✤❀❂✾✦ 

✻✤❁✤❂✿✺■ [39].  

❚❇✾✿✤❇❏✽✺✤ ■✥✤❈❊ ❖❍❲✽❆✤-❀✤❇✤❂❃✾✺✽✤✥❆ ✾▲❖❍✼❇✾ 

●✥❖✣✣❆ ❂✥✺■✾ [16, 17, 28, 32, 50, 81], ✼ ✿✼❂❋✤ ✾❀❂✼❇✾ 

❈✼✥❂✤✥❆ ■❆❀✺❂✺◆ ✣✥✺✻❖❂✿✾■✽✺❀✿✾ ❍✤✥✤▲ ◗✥✾✿✥✺❃✾-

✿✼✥✽❆✤ ✼✽✿✾●✤✽❆ [60, 61, 64, 129, 130, 147, 164, 166], 

✺✻✽✼❂✺ ❇✾▼❏ ■ ✺✿✻✤❇❏✽❆✦ ✥✼❑✺✿✼✦ ✻✼✽✺ ❀✥✼■✽✤✽✾✤ 

◗✿✺●✺ ❈✤✿✺✻✼ ❀ ❚❯❱-✼✽✼❇✾▲✺❈ [180]. ❳✤❇✤❂❃✾✺✽✽✺-

●✤✽✤✿✾❍✤❀❂✾◆ ✣✺✻✦✺✻ ❂ ✣❇✤❈✤✽✽✺◆ ✥✼❑✺✿✤ ✣✥✤✻✣✥✾✽✾-

❈✼❇❀❊ ✿✼❂❋✤ ✽✤ ■✺ ❈✽✺●✾✦ ✥✼❑✺✿✼✦ [114, 132, 155-157, 

167, 193],  

❱✥✺❈✤ ✿✺●✺,  ✣✥✺❁. ❙. ❨. ❱✥❄❂✺■❆❈ ✾ ❈✽✺●✾❈✾ 

✻✥❖●✾❈✾ ❖❍❲✽❆❈✾ ✽✼ ✣✥✺✿❊❋✤✽✾✾ ✻❇✾✿✤❇❏✽✺●✺ ■✥✤❈✤-

✽✾ ✾▲❖❍✼❇✾❀❏ ❂✼✥✾✺✿✾✣❆ ❀✤❇❏❀❂✺✦✺▲❊◆❀✿■✤✽✽❆✦ ✾ ✻✾-

❂✾✦ ❋✾■✺✿✽❆✦, ❀✺✺✿✽✺▼✤✽✾✤ ✣✺❇✺■ ■ ✣✺✿✺❈❀✿■✤ [190], 

❑❆❇✾ ✥✼▲✥✼❑✺✿✼✽❆ ✾ ✣✥✤✻❇✺❋✤✽❆ ❀✺❑❀✿■✤✽✽❆✤ ❀✿✼✿✾-

❀✿✾❍✤❀❂✾✤ ❈✤✿✺✻❆, ✻✺ ❀✾✦ ✣✺✥ ✽✤ ✽✼▼✤✻▼✾✤ ✣✥✾▲✽✼-

✽✾❊ ■ ✽✼❖❍✽✺❈ ❀✺✺❑❉✤❀✿■✤ (✽✼✣✥✾❈✤✥, ❈✤✿✺✻ ❨. ❩. ❳✾-

✥✼❃❂✺●✺ [148]) ✾ ✣✥.  

❯✺ ❀❇✤✻❖✤✿ ✣✥✾▲✽✼✿❏, ❍✿✺ ✾ ■ ✽✼❀✿✺❊❉✤✤ ■✥✤❈❊ 

❑✺❇❏▼✾✽❀✿■✺ ✽✼❖❍✽❆✦ ✽✼✣✥✼■❇✤✽✾◆, ▲✼❇✺❋✤✽✽❆✦ ■ 

✣✺❀❇✤✻✽✾✤ ✻✤❀❊✿✾❇✤✿✾❊, ✽✤ ❖✿✥✼✿✾❇✾ ❀■✺✤◆ ✼❂✿❖✼❇❏✽✺-

❀✿✾. P✥✾ ◗✿✺❈ ❈✽✺●✾✤ ✣✺✻✽❊✿❆✤ ■✺✣✥✺❀❆ ❇✾❑✺ ✽✤ ❑❆-

❇✾ ✥✤▼✤✽❆ ✣✺❇✽✺❀✿❏❄, ❇✾❑✺ ❑❆❇✾ ✣✥✾▲✽✼✽❆ ✽✤✼❂✿❖-

✼❇❏✽❆❈✾ ❀ ✿✺❍❂✾ ▲✥✤✽✾❊ ✣✥✼❂✿✾❍✤❀❂✺●✺ ✣✥✾❈✤✽✤✽✾❊, 

✦✺✿❊ ❈✽✺●✾✤ ■✺✣✥✺❀❆ ■ ✽✤❂✺✿✺✥❆✦ ▲✼✿✥✺✽❖✿❆✦ ✿✤❈✼✦ 

✻✺ ❀✾✦ ✣✺✥ ❊■❇❊✤✿❀❊ ✽✤❊❀✽❆❈✾, ✾▲❖❍✤✽❆ ✣✺■✤✥✦✽✺❀✿-

✽✺, ✼ ❀✼❈✾ ❀✤❇❏❀❂✺✦✺▲❊◆❀✿■✤✽✽❆✤ ❋✾■✺✿✽❆✤ ▲✼❍✼❀✿❖❄ 

✽✤ ✥✼❀❀❈✼✿✥✾■✼❄✿❀❊ ❂✼❂ ✺❑❘✤❂✿ ✻❇❊ ❁❖✽✻✼❈✤✽✿✼❇❏✽❆✦ 

✾❀❀❇✤✻✺■✼✽✾◆; ✾✦ ✣✺✣❖❇❊❃✾✾, ❀✺✺✿■✤✿❀✿■✤✽✽✺, ✽✤ ■❀✤-

●✻✼ ■✺❀✣✥✾✽✾❈✼❄✿❀❊ ❂✼❂ ❀❇✺❋✽✤◆▼✾✤ ❑✾✺❇✺●✾❍✤❀❂✾✤ 

❀✾❀✿✤❈❆. ❙ ◗✿✺◆ ❀✾✿❖✼❃✾✾ ✽✤✥✤✻❂✺ ❈✺●❖✿ ✾❀❂✼❋✼✿❏❀❊ 

✣✥✤✻❀✿✼■❇✤✽✾❊ ▲✺✺✿✤✦✽✾❂✺■ ✾ ❖❍❲✽❆✦ ✺ ❀✤❇✤❂❃✾✺✽✽✺-

●✤✽✤✿✾❍✤❀❂✾✦ ✣✥✺❃✤❀❀✼✦ ■ ❀✿✼✻✼✦. ❚✺ ✽✼❀✿✺❊❉✤●✺ ■✥✤-

❈✤✽✾ ✿✼❂ ✾ ✽✤ ❀✺▲✻✼✽✼ ✾❀❍✤✥✣❆■✼❄❉✼❊ ❀✾❀✿✤❈✼ ❖✣✥✼■-

❇✤✽✾❊ ❑✾✺❇✺●✾❍✤❀❂✾❈✾ ✾ ●✤✽✤✿✾❂✺-❀✿✼✿✾❀✿✾❍✤❀❂✾❈✾ 

✣✼✥✼❈✤✿✥✼❈✾ ❀✤❇✤❂❃✾✾. 

❙ XX ■✤❂✤ ■ ✥✤▼✤✽✾✾ ◗✿✾✦ ✾ ✥❊✻✼ ✻✥❖●✾✦ ■✺✣✥✺-

❀✺■ ❀✤❇✤❂❃✾✾, ❂✼❂ ✺✿❈✤❍✼❄✿  P. ❯. P✥✺✦✺✥✤✽❂✺ ✾ ❅. P. 

❩✼■✤✥✿❊✤■, ■✽✤❀❇✾ ■❂❇✼✻ ❬. ❙. ❭✼✥❂✼■✾, ❳. ❭. ❚✼■❆✻✺■, 

❬. ❪. ❨■✼✽✺■✼, ❱. ❫. ❴❄✿✾❂✺■, ❪. ❳. ❳✤✥✤❑✥✺■❀❂✾◆, 

❫. ❙. ❨●✽✼✿❏✤■, P. ❵. ❴✤✣✤✥, ❯. P. ❳❖✦✼✽✺■, ❫. ❫. 

❴✤❑✤✻✤■, ❫. P. ❴✾❑✾▲✺■, ❳. ❨. ❅✺●✺❇❄❑❀❂✾◆, ❛. ❱. 

❫✤✥❂❖✥❏✤■✼, ❚. ❱. ❅✤❇❊✤■, ❙. ❨. ❱✥✤❈❊✽❀❂✾◆, ❜. ❝. 

❱❖▼✽✤✥, ❯. ❪. P❇✺✦✾✽❀❂✾◆,  P. ❝. ❵✺❂✾❃❂✾◆, ❩. ❳. 

❯✾❂✺✥✺, ❭. ❪. ❳✿✼❂✼✽, ❩. ❯. ❜✼✥✾✿✺✽✺■✼, ❙. ❴. P✤✿❖-

✦✺■, ❙. P. P✺✣✺■, ❵. ❵. ❞✤◆❑✤✥●, ❝. ❝. ❡◆❀✽✤✥, ❴. ❱. 

❡✥✽❀✿, ❪. ❅. ❫✼❂✤✤■, ❙. ❭. ❯✼▲✼✥✤✽❂✺, ❢. ❭. ❴✺●✾✽✺■, 

❴. ❳. ❢✤❑✥✺■❀❂✾◆, ❙. ❫. ❱❖▲✽✤❃✺■, ❭. ❪. P✺✻●✺✥✽✺■ ✾ 

❈✽✺●✾✤ ✻✥. [122].  

❯✼✥❊✻❖ ❀ ◗✿✾❈ ◗❂✺✽✺❈✾❍✤❀❂✾✤ «✥✤❁✺✥❈❆» 90-✦ 

❀❖❉✤❀✿■✤✽✽✺ ✣✺✻✺✥■✼❇✾ ●✤✽✺❁✺✽✻ ✺✿✤❍✤❀✿■✤✽✽❆✦ ✣✺-

✣❖❇❊❃✾◆, ■ ✽✼❀✿✺❊❉✤✤ ■✥✤❈❊ ❈✽✺●✾✤ ✾▲■✤❀✿✽❆✤ ❖❍❲-

✽❆✤, ✦✼✥✼❂✿✤✥✾▲❖❊ ✣✤✥❀✣✤❂✿✾■❆ ❋✾■✺✿✽✺■✺✻❀✿■✼, ✻✼-

❄✿ ✽✤❖✿✤▼✾✿✤❇❏✽❆✤ ✣✥✺●✽✺▲❆.  

❞✼❂, ❞. ❚❋✼✣✼✥✾✻▲✤ ✺✿❈✤❍✼✤✿ ✽✤ ✿✺❇❏❂✺ ❑✾✺❇✺●✾-

❍✤❀❂✾✤, ✽✺ ❀✤✥❏✤▲✽❆✤ ◗❂✺✽✺❈✾❍✤❀❂✾✤ ✣✥✺❑❇✤❈❆ ❀✺-

■✥✤❈✤✽✽✺●✺ ❋✾■✺✿✽✺■✺✻❀✿■✼ [33], ❀✥✤✻✾ ❂✺✿✺✥❆✦ ❀❖-

❉✤❀✿■✤✽✽✺✤ ■✽✾❈✼✽✾✤ ❀❇✤✻❖✤✿ ❖✻✤❇❊✿❏ ❖❀✿✼✽✺■❇✤✽✾❄ 

◗❂✺✽✺❈✾❍✤❀❂✾ ✺❑✺❀✽✺■✼✽✽❆✦ ❂■✺✿ ✽✼ ❀✺❑❀✿■✤✽✽✺✤ 

✣✥✺✾▲■✺✻❀✿■✺ ✾ ✾❈✣✺✥✿, ●✺❀❖✻✼✥❀✿■✤✽✽✺◆ ▲✼❉✾✿✤ 

❂✥❖✣✽❆✦ ✣❇✤❈✤✽✽❆✦ ✣✥✤✻✣✥✾❊✿✾◆ ✾ ✤❋✤●✺✻✽✺❈❖ ❀❖❑-

❀✾✻✾✥✺■✼✽✾❄ ▲✼ ❀❍❲✿ ❁✤✻✤✥✼❇❏✽✺●✺ ❑❄✻❋✤✿✼.  

❬✻✽✼❂✺, ❂✼❂ ✺✿❈✤❍✼✤✿ ❣. ❳✼❈✺✥❖❂✺■ ❀ ❀✺✼■✿✺✥✼-

❈✾ (2009), ■ ✺✿✤❍✤❀✿■✤✽✽✺❈ ❀❂✺✿✺■✺✻❀✿■✤ ❀✺✦✥✼✽✾❇✾❀❏ 

✽✤●✼✿✾■✽❆✤ ✿✤✽✻✤✽❃✾✾, ✼ ❁✾✽✼✽❀✾✥✺■✼✽✾✤ ❫❳❜ ❵❝ 

✣✺ ❃✤❇✤■❆❈ ✣✥✺●✥✼❈❈✼❈ ✣❇✤❈✤✽✽✺◆ ✥✼❑✺✿❆ ✿✺❇❏❂✺ ❀ 

✣❊✿❏❄ ✣✺✥✺✻✼❈✾ ❊■❇❊✤✿❀❊ ✽✤✣✥✼■✾❇❏✽❆❈ [136]. ❳❇✤-

✻❖✤✿, ✣✺ ❈✽✤✽✾❄ ✼■✿✺✥✺■, ✿❉✼✿✤❇❏✽✺ ✾▲❖❍✼✿❏ ●✤✽✺-

❁✺✽✻ ✺✿✤❍✤❀✿■✤✽✽✺●✺ ❀❂✺✿✼, ✼ ❑✤▲ ❀✺✦✥✼✽✤✽✾❊ ❊✥✺❀❇✼■-

❀❂✺◆, ✦✺❇❈✺●✺✥❀❂✺◆ ✾ ✻✥❖●✾✦ ✣✺✥✺✻ ❑❖✻✤✿ ✽✤■✺▲❈✺❋✽✺  

✥✤▼✼✿❏ ▲✼✻✼❍✾ ✣✺ ❖■✤❇✾❍✤✽✾❄ ✻✺❇●✺❇✤✿✾❊ ✾ ❖❇❖❍▼✤-

✽✾❊  ■✺❀✣✥✺✾▲■✺✻✾✿✤❇❏✽✺◆ ❁❖✽❂❃✾✾ ❂✺✥✺■. ❩✻✤❀❏ ❋✤ 

✣✥✾■✺✻❊✿❀❊ ✻✼✽✽❆✤ ✺ ❀✥✤✻✽✤◆ ✣✥✺✻❖❂✿✾■✽✺❀✿✾ 2742 

❂✺❀✿✥✺❈❀❂✾✦ ✾ 3965 ❊✥✺❀❇✼■❀❂✾✦ ❂✺✥✺■ ✽✼ ❖✥✺■✽✤ 

6210 ✾ 5325 ❂● ❈✺❇✺❂✼.  

❯. ❳❖✻✼✥✤■ ❀ ❀✺✼■✿✺✥✼❈✾ (2009) ✺✿❈✤❍✼✤✿, ❍✿✺ 

❈✼✿✤✥✾ ✺✿❃✺■ ❊✥✺❀❇✼■❀❂✾✦ ❑❆❂✺■, ✾❀✣✺❇❏▲❖✤❈❆✦ ■ 

❞■✤✥❀❂✺◆ ✺❑❇✼❀✿✾, ✾❈✤❇✾ ❖✻✺◆ ✽✼ ❖✥✺■✽✤ 6728 ❂● ❈✺-

❇✺❂✼ ❋✾✥✽✺❀✿❏❄ 4,40%, ❈✼✿✤✥✾ ✺✿❃✺■ ❍❲✥✽✺-✣❲❀✿✥✺◆ 

✣✺✥✺✻❆ ■ ❀✥✤✻✽✤❈ ✣✺❂✼▲✼❇✾ 12429 ❂● ❈✺❇✺❂✼ ❋✾✥✽✺-

❀✿❏❄ 4,28%, ❈✼✿✤✥✾ ✺✿❃✺■ ❀❆❍❲■❀❂✺◆ ✣✺✥✺✻❆ – 7534 

❂● ❈✺❇✺❂✼ ✾ 3,81% ❋✾✥✼ ❀✺✺✿■✤✿❀✿■✤✽✽✺ [153]. 

❳✾❀✿✤❈✼✿✾▲✼❃✾❊ ✾ ✼✽✼❇✾▲ ✻✼✽✽❆✦ ❴. ❱. ❡✥✽❀✿✼  ✾ 

❯. ❪. ❩✾✽✺■❏✤■✺◆ [194]  ✣✺▲■✺❇❊✤✿  ✣✺✻❍✤✥❂✽❖✿❏, ❍✿✺ ■ 

✣✺❀❇✤✻✽✾✤ ●✺✻❆ ■ ❀✿✥❖❂✿❖✥✤ ✣✺✥✺✻✽✺●✺ ❂✥❖✣✽✺●✺ ✥✺-

●✼✿✺●✺ ❀❂✺✿✼ ❈✺❇✺❍✽✺●✺ ✽✼✣✥✼■❇✤✽✾❊ ✣✥✺✻❖❂✿✾■✽✺❀✿✾ 

■ ❵✺❀❀✾✾ ✺❀✽✺■✽❖❄ ✻✺❇❄ ▲✼✽✾❈✼❇✼ ❍❲✥✽✺-✣❲❀✿✥✼❊ ✣✺-

✥✺✻✼ – ✺❂✺❇✺ 57%, ■✤❀ ❍❲✥✽✺-✣❲❀✿✥✺◆ ✣✺✥✺✻❆ ■✺▲✥✼❀-

✿✼✤✿ (❀❈. ✥✾❀❖✽✺❂ 1). ❯✼ ✻✺❇❄ ❀✾❈❈✤✽✿✼❇❏❀❂✺◆ ✣✺✥✺-

✻❆ ✣✥✾✦✺✻✾✿❀❊ ✺❂✺❇✺ 13%, ✦✺❇❈✺●✺✥❀❂✼❊ ✣✺✥✺✻✼ ▲✼-

✽✾❈✼✤✿ ✺❂✺❇✺ 10%,  ❂✥✼❀✽✼❊ ❀✿✤✣✽✼❊ – 5%, ✽✺■✼❊ ❂✥✼❀-

✽✺-✣❲❀✿✥✼❊ ✣✺✥✺✻✼ – ✺❂✺❇✺ 4%, ✼◆✥▼✾✥❀❂✼❊ – 2,8%, 

❊✥✺❀❇✼■❀❂✼❊ – 2,6, ▼■✾❃❂✼❊ – 2%, ❑✤❀✿❖❋✤■❀❂✼❊ – 2, 

❍❲✥✽✺-✣❲❀✿✥✼❊ ●✺❇▼✿✾✽❀❂✼❊ – 1,6%, ❀❆❍❲■❀❂✼❊ ✾ ❂✺-



❤✐❥❦❥❧✐♠ ♥ ♦♣❦q♦r❥s t❥✉♠✈♦✇♥♣ ①②③④ ⑤⑥③⑦⑧

⑨

⑩❶❷❸❹⑩❺❻❼ – ❹❽❾❽❽ 1%, ❿⑩❽ ❸⑩❶❻➀➁❾➂❽ ➃➀❽❹❽❾❾➂❽ ❹❻⑩-
⑩➄❿➂ ❶❻❺➅❽ ⑩❸⑩❶❻❿➀❼➆❶ ❹❽❾❽❽ 1%. ➇➆➈❻ ❿➉❸➈➄❶ ❺❷❻⑩-
❾❻❼ ➊❸❷➋❻❶❸❿⑩❺❻❼ ➃❸❷❸➈❻, ➊❸❷❾➂➌ ⑩❺❸❶ ➍❻❿❺❻➎❻ ➄ ➈❷➏-

➊➄❽ ➃❸❷❸➈➂. ➐ ➃❸⑩➀❽➈❾➄❽ 20 ➀❽❶ ❿ ➑❸⑩⑩➄➄ ❿➂❿❽➈❽❾❻ 

❶❸➀➁❺❸ ❸➈❾❻ ❹❸➀❸➒❾❻❼ ➃❸❷❸➈❻ – ❺❷❻⑩❾❸-➃➓⑩❶❷❻❼ [36].  

 

 
➑➄⑩➏❾❸❺ 1. – ➇❶❷➏❺❶➏❷❻ ➃❸❷❸➈❾❸➊❸ ❺❷➏➃❾❸➊❸ ❷❸➊❻❶❸➊❸ ⑩❺❸❶❻  

❹❸➀❸➒❾❸➊❸ ❾❻➃❷❻❿➀❽❾➄❼ ➃❷❸➈➏❺❶➄❿❾❸⑩❶➄ ❿ ➑❸⑩⑩➄➄ 

 

➔❷➄ →❶❸❹ ➣. ↔❹❽❷➉❻❾❸❿ ❾❽❸➈❾❸❺❷❻❶❾❸ ❸❶❹❽➒❻➀ 

➃❽❷⑩➃❽❺❶➄❿➂ ❷❻➎❿➄❶➄❼ ❹❼⑩❾❸➊❸ ⑩❺❸❶❸❿❸➈⑩❶❿❻ ❿ ➑❸⑩⑩➄➄ 

[6, 7], ❿ ❶❸❹ ➒➄⑩➀❽ ➄ ❶❸, ➒❶❸ ⑩ 2010 ➃❸ 2012 ➊❸➈ ➃❸ ➃➀❻-

❾➏ ❺❸➀➄➒❽⑩❶❿❸ ➃➀❽❹❽❾❾❸➊❸ ⑩❺❸❶❻ ❿ ⑩❶❷❻❾❽ ➈❸➀➅❾❸ ➋➂-

➀❸ ❿❸➎❷❻⑩❶➄ ⑩ 161,7 ➈❸ 500 ❶➂⑩. ➊❸➀❸❿ [7], ❻ ❸➋↕❽❽ ➃❸-

➊❸➀❸❿➁❽ ❹❼⑩❾❸➊❸ ⑩❺❸❶❻  – ➈❸ 1320,0 ❶➂⑩. ➊❸➀❸❿.  ➙❽❾-

➈❽❾➛➄➄ ➏❿❽➀➄➒❽❾➄❼ ❺❻➒❽⑩❶❿❽❾❾❸➊❸ ➃❸➊❸➀❸❿➁❼ ⑩❺❸❶❻ ❿ 

➑❸⑩⑩➄➄ ❸➒❽❿➄➈❾➂.  

➐❹❽⑩❶❽ ⑩ ❶❽❹, ⑩➀❽➈➏❽❶ ❸❶❹❽❶➄❶➁, ➒❶❸ ❾❻❷❼➈➏ ⑩ 
❸➋↕➄❹ ❸❶⑩❶❻❿❻❾➄❽❹ ❾❻➏➒❾❸-❹❽❶❸➈➄➒❽⑩❺❸➌ ➋❻➎➂ ❸❶❽➒❽-

⑩❶❿❽❾❾❸➊❸ ➅➄❿❸❶❾❸❿❸➈⑩❶❿❻ ❷❸⑩⑩➄➌⑩❺➄❽ ❶❷❻➈➄➛➄➄ 

➏➃❷❻❿➀❽❾➄❼ ❿⑩❽❹ ➃❷❸➄➎❿❸➈⑩❶❿❸❹ ❸⑩❶❻❿➀❼➆❶ ➅❽➀❻❶➁  

➀➏➒➜❽➊❸.  ➙❻❺➄❽ ❿➂❿❸➈➂ ❾❽⑩➀❸➅❾❸ ⑩➈❽➀❻❶➁ ➄➎ ➃➏➋➀➄-

❺❻➛➄➌ ❸ ⑩➄⑩❶❽❹❻➉ ❹❽❾❽➈➅❹❽❾❶❻ ❿ ❾❻➜❽➌ ⑩❶❷❻❾❽ ➄ ➎❻ 

❷➏➋❽➅❸❹. ➔❸➈❶❿❽❷➅➈❽❾➄❽❹ →❶❸❹➏ ❹❸➊➏❶ ⑩➀➏➅➄❶➁ ➈❸-

❺➀❻➈➂ ➊❸➀➀❻❾➈⑩❺➄➉ ➏➒➓❾➂➉, ➃❷❸➎❿➏➒❻❿➜➄❽ ❾❻ ❹❽➅➈➏-

❾❻❷❸➈❾❸➌ ❺❸❾➝❽❷❽❾➛➄➄, ➃❷❸➜❽➈➜❽➌ ➃❸➈ ❷➏❺❸❿❸➈-

⑩❶❿❸❹ ⑩❽➀❽❺➛➄❸❾❾❸-➊❽❾❽❶➄➒❽⑩❺❸➊❸ ➛❽❾❶❷❻ «➞❾❻❹❽❾-

⑩❺➄➌» ❿ ➊. ➟❷➀❽ (❾❸❼➋❷➁ 2011). ➠❻ ➈❻❾❾❸➌ ❺❸❾➝❽❷❽❾-

➛➄➄ ➃❷➄⑩➏❶⑩❶❿❸❿❻➀➄ ➊❽❾❽❶➄❺➄ ➄ ❹❽❾❽➈➅❽❷➂ ❺❸❹➃❻❾➄➄ 

«Hendrix Genetics». ➐ ➒❻⑩❶❾❸⑩❶➄, ➈➄❷❽❺❶❸❷ ➛❽❾❶❷❻ 

❾❻➏➒❾➂➉ ➄⑩⑩➀❽➈❸❿❻❾➄➌ ➈❻❾❾❸➌ ❺❸❹➃❻❾➄➄, ➃❷❸➝❽⑩⑩❸❷ 

➡. ↔➀➁➋❽❷⑩ ❸❶❹❽❶➄➀, ➒❶❸ ❿ ⑩❶❷❻❾❻➉ ➢➇ ➄❾❾❸❿❻➛➄➄ ❿ 

➅➄❿❸❶❾❸❿❸➈⑩❶❿❽ ⑩❺➀❻➈➂❿❻➆❶⑩❼ ➄➎ ⑩➀❽➈➏➆↕➄➉ ⑩❸⑩❶❻❿-

➀❼➆↕➄➉:  

➤ ➀➆➈➄, ➃❷❸➝❽⑩⑩➄❸❾❻➀➂ ❾❻ ❿⑩❽➉ ➏❷❸❿❾❼➉ ➃❷❸➄➎-
❿❸➈⑩❶❿❻ (➋❻❺❻➀❻❿❷➂, ❹❻➊➄⑩❶❷➂, ➈❸❺❶❸❷❻ ❾❻➏❺ ➄ ➃❷.); 

➤ ❾❻➀➄➒➄❽ ➄❾❾❸❿❻➛➄❸❾❾❸➌ ⑩❸⑩❶❻❿➀❼➆↕❽➌ ❿ ⑩❶❷❻-

❶❽➊➄➄ ❷❻➎❿➄❶➄❼; 
➤ ❷❻➎❿➄❶➄❽ ❿➂⑩➜❽➊❸ ❷➏❺❸❿❸➈⑩❶❿❻; 
➤ ⑩❿❼➎➁ ❾❻➏❺➄ ➄ ➃❷❻❺❶➄❺➄; 

➤ ❶❽⑩❾❻❼ ⑩❿❼➎➁ ⑩ ❿❾❽➜❾➄❹➄ ➃❻❷❶❾➓❷❻❹➄; 

➤ ➃❷❸➊❷❻❹❹➂ ➊❸⑩➏➈❻❷⑩❶❿❽❾❾❸➌ ➃❸➈➈❽❷➅❺➄ ❸➋❷❻-

➎❸❿❻❾➄❼, ➄⑩⑩➀❽➈❸❿❻❾➄➌ ➄ ❿❾❽➈❷❽❾➄❼ ➄❾❾❸❿❻➛➄➌ (➃❸-

➈❷❸➋❾❸ ➈❸❺➀❻➈  ➡. ↔➀➁➋❽❷⑩❻ ➋➂➀ ❾❻➃❽➒❻❶❻❾ ❿ ➅➏❷❾❻➀❽ 

«➐❽⑩❶❾➄❺ ➟❷➓➀➡↔➥» [5]). 

➐ ➛❽➀❸❹, ➃❸ ➄❶❸➊❻❹ ➈❻❾❾❸➌ ❺❸❾➝❽❷❽❾➛➄➄ ❹❸➅❾❸ 

➃❸➈➒❽❷❺❾➏❶➁, ➒❶❸ ❸⑩❾❸❿❾➂❹➄ ➝❻❺❶❸❷❻❹➄ →❺❸❾❸❹➄❺➄ 

❿➂➊❸➈❾❸➊❸ ➃❷❸➄➎❿❸➈⑩❶❿❻ ⑩❿➄❾➄❾➂ ❿ ❹➄❷❽ ❼❿➀❼❽❶⑩❼: 
⑩➃❽➛➄❻➀➄➎❻➛➄❼ ➉❸➎❼➌⑩❶❿ ➄➀➄ ❾❻ ❶❸❿❻❷❾❸❹, ➄➀➄ ❾❻ ➃➀❽-

❹❽❾❾❸❹ ➃❷❸➄➎❿❸➈⑩❶❿❽; ❿➂⑩❸❺➄➌ ➊❽❾❽❶➄➒❽⑩❺➄➌ ➃❷❸-

➊❷❽⑩⑩ ❿ ➊❸➈; ⑩❿❼➎➁ BLUP-❹❽❶❸➈❻ ⑩ ➊❽❾❸❹❾❸➌ ❸➛❽❾❺❸➌ 

⑩❿➄❾❸❹❻❶❸❺ ➄ ➉❷❼❺❸❿; ❸❶⑩➏❶⑩❶❿➄❽ ➀❸❺❻➀➁❾➂➉ ⑩➉❽❹ ➊➄-

➋❷➄➈➄➎❻➛➄➄; ➎❻❺➏➃❺❻ ❷❸➈➄❶❽➀➁⑩❺➄➉ ⑩❶❻➈ ⑩ ➀➏➒➜➄➉ 

➃➀❽❹❽❾❾➂➉ ➎❻❿❸➈❸❿, ❺❸❶❸❷➂❽ ➃❸⑩❶❸❼❾❾❸ ➃❸❿➂➜❻➆❶ 
➊❽❾❽❶➄➒❽⑩❺➄➌ ➃❷❸➊❷❽⑩⑩; ❾❸❿❽➌➜➄❽ ➃➀❽❹❽❾❾➂❽ ❶❽➉❾❸-

➀❸➊➄➄ (❾❻➃❷➄❹❽❷, ➊❽❾❸❹❾❻❼ ❸➛❽❾❺❻); ➀➏➒➜➄❽ ➃❸❷❸➈➂ ➄ 

➀➄❾➄➄.   

➇➀❽➈❸❿❻❶❽➀➁❾❸, ❿ ⑩❶❷❻❾❻➉ ⑩ ❷❻➎❿➄❶➂❹ ➅➄❿❸❶❾❸-

❿❸➈⑩❶❿❸❹  ⑩❽➀❽❺➛➄❸❾❾➂➌ ➃❷❸➛❽⑩⑩ ❶❽⑩❾❸ ⑩❿❼➎❻❾ ⑩ ❹❽-
❾❽➈➅❹❽❾❶❸❹, ❿ ❾❻➜❽➌ ⑩➄❶➏❻➛➄➄ ❸ ❶❻❺❸➌ ❾❽❸➋➉❸➈➄❹❸-

⑩❶➄ ❺❸⑩❿❽❾❾❸ ⑩❺❻➎❻❾❸ ➀➄➜➁ ❿ ❸❶➈❽➀➁❾➂➉ ❷❻➋❸❶❻➉ [15, 

84]. ➇➄❶➏❻➛➄❼ ❸⑩➀❸➅❾❼❽❶⑩❼ ❾➄➎❺❸➌ ❸❷➊❻❾➄➎❻➛➄❽➌ 

❸➋➂➒❾➂➉, ➋❻➎❸❿➂➉ ➃❷❸➛❽⑩⑩❸❿ ➃➀❽❹❽❾❾❸➌ ❷❻➋❸❶➂: ❸❶-
⑩➏❶⑩❶❿➄❽❹ ⑩➄⑩❶❽❹ ❷❸❶❻➛➄➄ ➃❷❸➄➎❿❸➈➄❶❽➀❽➌ ➄ ❷❽❻➀➄➎❻-
➛➄➄ ➄➉ ⑩❽❹❽❾➄ ➃❸ ➉❸➎❼➌⑩❶❿❻❹, ➈❸➃➏↕❽❾➄❽❹ ➄❾➋❷➄➈➄❾-

➊❻, ❿ ❶❸❹ ➒➄⑩➀❽ ➋❽⑩❺❸❾❶❷❸➀➁❾❸➊❸ [3, 19, 41, 73, 103, 

106, 141, 149 ➄ ➈❷.]. ➙❻❺ ➅❽, ❺❻❺ ➄ ❹❾❸➊➄❹ ❻❺❶➏❻➀➁❾➂❹ 

❿❸➃❷❸⑩❻❹, ❹❻➀❸ ➏➈❽➀❼❽❶⑩❼ ❿❾➄❹❻❾➄❼ ❸❶➋❸❷➏ ➄ ➃❸➈➋❸❷➏ 

[21, 55, 58, 104, 115 (❿ ➀➄❾➄❼➉), 117 (❿ ❺❷❸⑩⑩❻➉ ➀➄❾➄➌), 

151 (➄❾➈➄❿➄➈➏❻➀➁❾➂➌ ➃❸➈➋❸❷), 126, 160, 161].  

➐ ➉❸➎❼➌⑩❶❿❻➉ ⑩➀❸➅➄➀❻⑩➁ ⑩➄❶➏❻➛➄❼ ➃❷❽❾❽➋❷❽➅➄-

❶❽➀➁❾❸➊❸ ❸❶❾❸➜❽❾➄❼ ❺ ❸➛❽❾❺❽ →❺⑩❶❽❷➁❽❷❻ ❺❸❷❸❿. ➠❽ 
➏➈➄❿➄❶❽➀➁❾❸, ➒❶❸ ❸❶➒❻⑩❶➄ ➃❸ →❶❸➌ ➅❽ ➃❷➄➒➄❾❽ ❸➛❽❾❺❻ 

→❺⑩❶❽❷➁❽❷❻ ❿ ❾❻➏➒❾➂➉ ❷❻➋❸❶❻➉ ➃❷❽➈⑩❶❻❿➀❽❾❻ ❾❽➈❸⑩❶❻-
❶❸➒❾❸ [78, 80, 99, 112, 139, 143], ❾❽❷❽➈❺❸ ➄⑩⑩➀❽➈❸❿❻❾➄❼ 
❸➊❷❻❾➄➒➄❿❻➆❶⑩❼ ❶❸➀➁❺❸ ➄➎➏➒❽❾➄❽❹ ➅➄❿❸➌ ❹❻⑩⑩➂ [116] 

➄ ❷❻➎❷❻➋❸❶❺❸➌ ❸➃❶➄❹❻➀➁❾➂➉ ➃❻❷❻❹❽❶❷❸❿ ❹❸➈❽➀➁❾❸➊❸ 

❶➄➃❻ ⑩❺❸❶❻ [119]. 

➟➈❾❸➌ ➄➎ ⑩❻❹➂➉ ❸⑩❶❷➂➉ ➃❷❸➋➀❽❹ ❿ ❷❻➎❿❽➈❽❾➄➄ 

❺❷➏➃❾❸➊❸ ❷❸➊❻❶❸➊❸ ⑩❺❸❶❻ ❼❿➀❼❽❶⑩❼ ➎❻➈❻➒❻ ➏➀➏➒➜❽❾➄❼ 

❿❸⑩➃❷❸➄➎❿❸➈➄❶❽➀➁❾❸➌ ➝➏❾❺➛➄➄ ❺❸❷❸❿, ❸➈❾❻❺❸ ➄ →❶❸❹➏ 

56,67
12,65

9,7

5,03

3,74

2,78

2,63
1,981,5720,750,71

0,68
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➹➨➳➯➩➫-➭➧➯➲➨➳➵ ➘➴➨➷➺➨➯➚➳➵ 
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➸❰Ï➧➮➯➚➳➵ ➹➫➯➲➨➫➻➯➚➳➵ 
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ÑÒÓÔÓÕÒÖ × ØÙÔÚØÛÓÜ ÝÓÞÖßØà×Ù áâãä åæãçè

é

êëìíëîï ìëîêðñòóô, õöõ ìíöê÷øë, ìëêòíùóëîúóôò ÷ø÷ 

óòûëøüý÷ò íöûëúô  [26, 27, 152], ìíòþøöÿöòúîð íöóóòò 
ëìøëþëúêëíòó÷ò ú✦øëõ [146]. 

✳öý÷ ★óëÿë✧÷îøòóóôò úòëíòú÷✧òîõ÷ò ÷ ìíöõú÷-

✧òîõ÷ò ÷îîøòþëêöó÷ð [18, 65, 87-97, 137, 171-190 ÷ þí.] 

ìë✍êëøð✮ú ìëþ✧òíõóïúü, ✧úë ëúò✧òîúêòóóôò ìëíëþô 

õíïìóëÿë íëÿöúëÿë îõëúö ÷★ò✮ú îøòþï✮ñ÷ò õö✧òîúêö: 
êôîëõ÷✏ ÿòóòú÷✧òîõ÷✏ ìëúòó✫÷öø ★ëøë✧óë✏ ÷ ★ðîóë✏ 

ìíëþïõú÷êóëîú÷; ÷îõø✮✧÷úòøüóë ùëíëý÷ò öõõø÷★öú÷-

✍ö✫÷ëóóôò îìëîëûóëîú÷ ÷ ïîúë✏✧÷êëîúü õ õëøòûöó÷ð★ 

ìëÿëþóôù ïîøëê÷✏; õë★û÷ó÷íëêöóóï✮ ìíëþïõú÷ê-

óëîúü, óöîøòþîúêòóóë õëóîëø÷þ÷íëêöóóï✮ óö êôîëõë★ 

ïíëêóò; õíòìõï✮ õëóîú÷úï✫÷✮ ÷ ó÷✍õï✮ ÷ó✗÷✫÷íë-

êöóóëîúü øò✏õë✍ë★ ï ëúþòøüóôù ìëíëþ; þëøÿë✩÷úòøü-

îúêë ÷ þëîúöúë✧óë êôîëõï✮ ★ëøë✧óï✮  ìíëþïõú÷ê-

óëîúü ✍ö êî✮ ✩÷✍óü; ùëíëý÷ò êëîìíë÷✍êëþ÷úòøüóôò 
õö✧òîúêö; êôîëõëò õö✧òîúêë ìíëþïõ✫÷÷ ÷ ìí÷ÿëþóëîúü 

★ëøëõö þøð ìíë÷✍êëþîúêö úê✦íþôù îôíëê; êôîëõëò 
ÿòóòú÷✧òîõëò íö✍óëëûíö✍÷ò; ïîúë✏✧÷êëîúü õ îúíòîîö★, 

✧úë ëîëûòóóë êö✩óë ê ïîøëê÷ðù õíïìóôù ★òùöó÷✍÷íë-

êöóóôù õë★ìøòõîëê; êôîëõï✮ îë✧òúöò★ëîúü î íëþ-

îúêòóóô★÷ ìëíëþö★÷ [187, 189 ÷ þí.].  

✛þóöõë, ìë ★óòó÷✮ êòþïñ÷ù ï✧✦óôù ✜✯✽ö (✳. 

✯. ✱úíòõë✍ëê ÷ þí.) ÷ ✜✳✯✯ ìøò★òóóëÿë þòøö (✯. ✶. 

✆ïó÷ó ÷ þí.), ö úöõ✩ò ìë óöý÷★ þöóóô★, ëúò✧òîúêòó-

óôò ìëíëþô õíïìóëÿë íëÿöúëÿë îõëúö ÷★ò✮ú îøòþï✮-

ñ÷ò ëúí÷✫öúòøüóôò ëîëûòóóëîú÷: ûëøüý÷ò ✍öúíöúô 

õëí★ö óö ìíë÷✍êëþîúêë 1 õÿ ★ëøëõö – þë 1,15-1,30 õ. 

òþ. ÷ ûëøòò; ó÷✍õ÷ò ★ëí✗ë✗ïóõ✫÷ëóöøüóôò õö✧òîúêö 
êô★òó÷ (îõëíëîúü ★ëøëõëëúþö✧÷ 0,9-1,0 õÿ/★÷ó); óò-
ÿöí★ëó÷✧óëò úòøëîøë✩òó÷ò, ✧öîúë êîúíò✧ö✮ñ÷òîð 

óòþëîúöúõ÷ ✲õîúòíüòíö; ★ëøë✧óë-★ðîóë✏ ú÷ì ï ★ëøë✧-

óôù ìëíëþ;  ó÷✍õï✮ ✩÷íóëîúü ★ëøëõö;  ó÷✍õï✮ ★öîîë-

êï✮ þëø✮ ûòøõö ê ★ëøëõò;  ûëøüýëò õëø÷✧òîúêë ÿòóò-
öøëÿ÷✧òîõ÷ù, øë✩óôù ÷ ✗ëí★öøüóôù ø÷ó÷✏;  ëúîïú-
îúê÷ò þëîúöúë✧óëÿë õëø÷✧òîúêö ÿòóòú÷✧òîõ÷ ✫òóóôù 

ûôõëê-ìíë÷✍êëþ÷úòøò✏ ÷ õëíëê-íòõëíþ÷îúëõ;  ó÷✍õï✮ 

íòöø÷✍ö✫÷✮ ìëúòó✫÷öøö óò úëøüõë ★ëøë✧óë✏, óë ÷ 

★ðîóë✏ ìíëþïõú÷êóëîú÷; ÷óûíòþóï✮ þòìíòîî÷✮ ìë 

îòøòõ✫÷ëóóô★ ìí÷✍óöõö★ [187, 189 ÷ þí.].  

✛ûëûñòó÷ò óöýòÿë ëìôúö ê îòøòõ✫÷÷ îê÷óò✏ 

ìë✍êëøðòú ìëþ✧òíõóïúü îøòþï✮ñ÷ò óòþëîúöúõ÷ ÷ ê 

✲úë✏ ëúíöîø÷: ûëøüý÷ò ✍öúíöúô õëí★ö óö ìíë÷✍êëþ-

îúêë 1 õÿ îê÷ó÷óô (ûëøòò 4-5 õ. òþ.), ûëøüý÷óîúêë ìë-

íëþ îê÷óò✏ ê ✥✘ êôêòþòóô ê 1930-1950 ÿëþô ✍ö õë-

íëúõ÷✏ ìòí÷ëþ êíò★òó÷ (6-15 øòú); ëúò✧òîúêòóóôò ìë-

íëþô îê÷óò✏ óò ëúø÷✧ö✮úîð êôîëõ÷★÷ ★ðîóô★÷ õö✧ò-
îúêö★÷ ÷ óò ★ëÿïú õëóõïí÷íëêöúü î ÷★ìëíúóô★÷ ìë-

íëþö★÷ ìí÷ ìíë÷✍êëþîúêò ★ðîö; ê ëúò✧òîúêòóóë★ îê÷-

óëêëþîúêò ìí÷★òóð✮úîð øëõöøüóôò îùò★ô îõíòñ÷êö-
ó÷ð ÷ ÿ÷ûí÷þ÷✍ö✫÷÷;  ÿòóë✗ëóþ îê÷óò✏ ✥✘ îïñò-
îúêòóóë ìëþëíêöó ê îêð✍÷ î ✲õëóë★÷✧òîõ÷★÷ «íò✗ëí-

★ö★÷» 1990-ù ÿëþëê, ïó÷✧úë✩òóô ✫òóóôò ★öîî÷êô 

îê÷óò✏; õë★ìøòõîóöð îòøòõ✫÷ð ìë ûëøüýë★ï õëø÷✧ò-
îúêï îòøòõ✫÷ëóóôù ìí÷✍óöõëê (þë 25-30); ëúîïúîúê÷ò 
êë ★óëÿ÷ù ìëíëþöù ìíò÷★ïñòîúêòóóë✏ îòøòõ✫÷÷ óö 
★öõî÷★öøüóëò íö✍ê÷ú÷ò 1-2 ÿøöêóôù, óö÷ûëøòò ✲õëóë-

★÷✧òîõ÷ êö✩óôù ìí÷✍óöõëê (óöìí÷★òí, ★óëÿëìøëþ÷ð 

÷ø÷ ✩÷êë✏ ★öîîô); ëúîïúîúê÷ò î÷îúò★óëÿë öóöø÷✍ö 
íò✍ïøüúöúëê îòøòõ✫÷ëóóë-ÿòóòú÷✧òîõë✏ íöûëúô; ó÷✍-
õëò ê✍ö÷★ëþò✏îúê÷ò îìò✫÷öø÷îúëê ëúíöîø÷ î óöï✧óô★ 

îëëûñòîúêë★. 

✆øð îëêòíýòóîúêëêöó÷ð ø÷êòóîõë✏ ìëíëþô îê÷-

óò✏, ö úöõ✩ò íðþö þíïÿ÷ù ëúò✧òîúêòóóôù ìëíëþ, ìë 

óöýò★ï ★óòó÷✮, óòëûùëþ÷★ë:  «ìí÷ø÷ú÷ò» õíëê÷ ìë-

íëþô øöóþíöî î ìëîøòþï✮ñ÷★ «ëîêò✩òó÷ò★» õíëê÷; 

ïêòø÷✧òó÷ò þø÷óô úïøëê÷ñö, ìøëñöþ÷ ★ôýò✧óëÿë 

ÿøö✍õö ÷ ★öîîô ëõëíëõö; ïøï✧ýòó÷ò ★ðîóôù ÷ ëúõëí-

★ë✧óôù õö✧òîúê; ï★òóüýòó÷ò úëøñ÷óô ýì÷õö þë 1,5-

2,0 î★ õ ✍öêòíýòó÷✮ ëúõëí★ö; ìëøï✧òó÷ò ✩÷êë✏ ★öî-
îô 100 õÿ ê 155-160 þóò✏; ïêòø÷✧òó÷ò ★óëÿëìøëþ÷ð þë 

12-14 ìëíëîðú ê ìë★✦úò ìí÷ ★öîîò 1 ÿëøëêô óò ★òóòò 
1000 ÿ ê îíòþóò★;  ï★òóüýòó÷ò õëø÷✧òîúêö õëí★ëêôù 

òþ÷ó÷✫ óö 1 õÿ ìí÷íëîúö þë 3,2-3,5; ïêòø÷✧òó÷ò õëø÷-

✧òîúêö îëîõëê ê îíòþóò★ þë 14; ìëêôýòó÷ò ïîúë✏✧÷êë-

îú÷ õ îúíòîîö★ ÷ ìí÷ÿëþóëîú÷ þøð ÷îìëøü✍ëêöó÷ð óö 
õíïìóôù õë★ìøòõîöù;  ìëîúëðóóô✏ ÿòóòú÷õë-

îúöú÷îú÷✧òîõ÷✏ ÷ ✲õëóë★÷✧òîõ÷✏ öóöø÷✍; ÷îìëøü✍ëêö-
ó÷ò îëêíò★òóóôù ★òúëþëê ÿòóòú÷✧òîõëÿë öóöø÷✍ö.  

✙ëêëíð ë û÷ëøëÿ÷✧òîõ÷ù ìíëûøò★öù ✩÷êëúóëêëþ-

îúêö XXI êòõö, ✷. ✝. ✼íóîú ÷ ✳. ✹. ✴÷óëêüòêö (2006) 

ìëþíëûóë ëîêòñö✮ú ìíëûøò★ô ìëìïøð✫÷ëóóë✏ ÷ êò-
úòí÷óöíóë✏ ÿòóòú÷õ÷, ★ëøòõïøðíóë-ÿòóòú÷✧òîõ÷ò ★ò-
úëþô ÷ ëîëûòóóëîú÷ ÷ù ÷îìëøü✍ëêöó÷ð ê ✩÷êëúóëêëþ-

îúêò, ★òúëþô ë✫òóõ÷ ÿòóëú÷ìö ìíë÷✍êëþ÷úòøò✏ ÷ íö-
✫÷ëóöøüóëÿë ÷îìëøü✍ëêöó÷ð ÷îõïîîúêòóóëÿë ëîò★òóò-
ó÷ð, ëìú÷★÷✍ö✫÷✮ î÷★û÷ëú÷✧òîõë✏ ★÷õíë✗øëíô ÷ 

íö✫÷ëóöø÷✍ö✫÷✮ õëí★øòó÷ð îòøüîõëùë✍ð✏îúêòóóôù 

✩÷êëúóôù [194].  

✢ëþêëþð ÷úëÿ þöóóë★ï ★öúòí÷öøï, îøòþïòú ëú★ò-
ú÷úü, ✧úë îëêíò★òóóöð îòøòõ✫÷ð óï✩þöòúîð ê ìëþíëû-

óë★ ÷✍ï✧òó÷÷ êîòù îòøòõ✫÷ëóóë-ÿòóòú÷✧òîõ÷ù ìíë-

✫òîîëê ê ìëìïøð✫÷ðù ÷ íöîî★öúí÷êöó÷÷ ìëìïøð✫÷✏ õöõ 

îøë✩óôù û÷ëøëÿ÷✧òîõ÷ù î÷îúò★, ✧úë ÷ ê þöøüóò✏ýò★, 

óòîë★óòóóë, ûïþòú êóëî÷úü õöõ úòëíòú÷✧òîõëò, úöõ ÷ 

ìíöõú÷✧òîõëò ✍óö✧òó÷ò ê ✩÷êëúóëêëþîúêë ÷ û÷ëøëÿ÷✮.  

✛þó÷★ ÷✍ êö✩óò✏ý÷ù óö îòÿëþóðýó÷✏ þòóü êë-

ìíëîëê ê ëûøöîú÷ îòøòõ✫÷÷ îòøüîõëùë✍ð✏îúêòóóôù 

✩÷êëúóôù ðêøðòúîð îëêòíýòóîúêëêöó÷ò î÷îúò★ îòøòõ-

✫÷÷, ✲úë★ï êëìíëîï ìíð★ë ÷ø÷ õëîêòóóë ìëîêðñòóô 

★óëÿ÷ò óöï✧óôò ìïûø÷õö✫÷÷ [11, 40, 68, 70, 75 ÷ þí.]. 

✜ úë★ ✧÷îøò óö★÷ óö ìòíêë★ ✲úöìò îë✍þöó÷ð ìøò★òó-

óë✏ ûö✍ô ★ëøë✧óëÿë îõëúö ûôøë ìíòþøë✩òóë îêë✦ ê÷-

þòóüò ★ëþòíó÷✍ö✫÷÷ îòøòõ✫÷÷, ìëþíëûóë ÷✍øë✩òóóëò 
ê þ÷îîòíúö✫÷÷ öêúëíö þöóóë✏ íöûëúô [179, 187, 189], 

úöõ✩ò ûôøö ÷✍øë✩òóö ìëþíëûóöð úòëíòú÷✧òîõöð õëó-

✫òì✫÷ð ïìíöêøòó÷ð û÷ëøëÿ÷✧òîõ÷★÷ î÷îúò★ö★÷ ìí÷ 

ÿòóòú÷✧òîõë★ ★ëó÷úëí÷óÿò, êõø✮✧ö✮ñöð ìí÷★òóòó÷ò 
✼✜✶ ÷ íö✍ø÷✧óë✏ úòùó÷õ÷ [66].  ✢íòþìëîôøõö★÷ 

óöý÷ù ìíòþôþïñ÷ù ÷ îòÿëþóðýó÷ù ÷îîøòþëêöó÷✏ 

ðê÷øëîü ûëøüýëò õëø÷✧òîúêë ìíëûøò★, îêð✍öóóôù î 
ïøï✧ýòó÷ò★ óò úëøüõë ìëíëþ îõëúö, óë ÷ ★òúëþëê òÿë 

íö✍êòþòó÷ð.   
✵öõ, ê 1998 ÿëþï þ÷íòõúëí ✜✳✯✯ ìøò★òóóëÿë þò-

øö ✯. ✶. ✆ïó÷ó ì÷îöø, ✧úë îòøòõ✫÷ëóóôò ìíëÿíö★★ô 

îëêòíýòóîúêëêöó÷ð ìëíëþ, ìë✩öøï✏, – «îö★ëò îøöûëò 
★òîúë ê ëúò✧òîúêòóóôù î÷îúò★öù íö✍êòþòó÷ð ✩÷êëú-
óôù, ìëîõëøüõï þë î÷ù ìëí ëîóëêóô★÷ ìí÷✍óöõö★÷ ê 

îòøòõ✫÷÷ ★ëøë✧óëÿë îõëúö ðêøð✮úîð ïþë✏ ÷ ìíë✫òóú 
✩÷íö». ✝öõ ìëõö✍ôêöòú ★÷íëêöð ìíöõú÷õö, úöõë✏ îõïþ-

óô✏ óöûëí îòøòõ✫÷ëó÷íïò★ôù ìí÷✍óöõëê öûîëø✮úóë 

óòþëîúöúë✧òó ê îëêíò★òóóôù ïîøëê÷ðù. ✳ö✍íòøö óòëû-

ùëþ÷★ëîúü êõø✮✧òó÷ð ê î÷îúò★ô îòøòõ✫÷÷ õëóúíëøð 

úöõ÷ù ìëõö✍öúòøò✏, õöõ ûòøõëêë★ëøë✧óëîúü ÷ õëø÷✧ò-



✁✂✄☎✄�✂✞ ✟ ✠✡☎☛✠☞✄✌ ✎✄✑✞✒✠✓✟✡ ✔✕✖✚ ✣✤✖✪✬

✰

✭✸✺✻ ✭✻✾✿✸❀❁❂✭❃❀❄ ❃❅❂✸✻❃ ✺ ✾✻❅✻❃❂, ❆❂❇❀✭✸❂❈✸❈✻✭✸❉ ❃ 

❇✿❊✻❅❂✺✿❈❀❋✾, ❅❂●❃✻✭✸❉ ✻✸❍❅✻✺ ❀ ■❆. ❏❆❑●✿❋ ❈❂✾✿❅✻-

✺✿▲❈✿❋ ■❆✻❊❅❂✾✿, ✭✻●❅✿✭❈✻ ▼. ◆. ❏❑❈❀❈❑, ✭✺❋❇✿❈✿ ✭ 
✻■✸❀✾❀❇✿❖❀❂P ✭❂❅❂❃❖❀✻❈❈◗❄ ■❆✻●❆✿✾✾, ✸✿❃ ❃✿❃ ■❆✿❃-

✸❀❁❂✭❃✿❋ ❆❂✿❅❀❇✿❖❀❋ ❀❄ ■❆❀❈❖❀■✻✺ ❈✿ ❊✿❇❂ ✻❊❘❂❃✸❀✺-

❈◗❄ ■✻■❑❅❋❖❀✻❈❈◗❄ ✭❂❅❂❃❖❀✻❈❈◗❄ ❃❆❀✸❂❆❀❂✺ ❈❂ 
✻❊❂✭■❂❁❂❈✿ ❙✻ ✭❀❄ ■✻❆. ❚✭❈✻✺❈◗✾❀ ❯✿❃✸✻❆✿✾❀, ✸✻❆-

✾✻❇❋❱❀✾❀ ✺❈❂❙❆❂❈❀❂ ■❆✻●❆✿✾✾ ✭❂❅❂❃❖❀❀ ✺ ■❆✻❀❇✺✻❙-

✭✸✺✻, ❋✺❅❋❲✸✭❋ ✭❅❂❙❑❲❱❀❂:  
❳ ❆✿❇❙❆✻❊❅❂❈❈✻✭✸❉ ■✻■❑❅❋❖❀P ✾✻❅✻❁❈✻●✻ ✭❃✻✸✿ 

❈✿ ❆❂●❀✻❈✿❅❉❈◗❂ ✭❑❊■✻■❑❅❋❖❀❀, ❀✾❂❲❱❀❂, ❃✿❃ ■❆✿✺❀-

❅✻, «❇✿❃❆◗✸◗P» ❄✿❆✿❃✸❂❆ (✸✻ ❂✭✸❉ ✭❅✿❊✻ ✺◗❆✿▲❂❈✿ ✭❀✭-
✸❂✾✿ ✻❊✾❂❈✿ ❅❑❁❨❀✾ ●❂❈✻❯✻❈❙✻✾ ✾❂▲❙❑ ❆❂●❀✻❈✿✾❀);  

❳ ✻✸✭❑✸✭✸✺❀❂ ❈✿❙❅❂▲✿❱❂P ✭❀✭✸❂✾◗ ✻✸❊✻❆✿ ▲❀✺✻✸-
❈◗❄, ✻✭✻❊❂❈❈✻ ❊◗❃✻✺-■❆✻❀❇✺✻❙❀✸❂❅❂P;  

❳ ❄✿✻✸❀❁❂✭❃✻❂ ❀✭■✻❅❉❇✻✺✿❈❀❂ ■❆✻❀❇✺✻❙❀✸❂❅❂P ✺ 

✾✿✭✭✻✺✻P ✭❂❅❂❃❖❀❀ ❊❂❇ ❙✻✭✸✻✺❂❆❈✻●✻ ■❆✻●❈✻❇✿ ❀❄ 

■❅❂✾❂❈❈✻P ❖❂❈❈✻✭✸❀;  

❳ ❈❂✻■✸❀✾✿❅❉❈✿❋ ✭❀✭✸❂✾✿ ✿✭✭✻❆✸✿✸❀✺❈◗❄ ✭■✿❆❀-

✺✿❈❀P ■❆❀ ■✻❅❑❁❂❈❀❀ ❊◗❃✻✺-■❆✻❀❇✺✻❙❀✸❂❅❂P ❙❅❋ ❃✻✾-

■❅❂❃✸✻✺✿❈❀❋ ✻❆●✿❈❀❇✿❖❀P ■✻ ❀✭❃❑✭✭✸✺❂❈❈✻✾❑ ✻✭❂✾❂-
❈❂❈❀❲;  

❳ ✾✻❆✿❅❉❈✻ ❑✭✸✿❆❂✺❨✿❋ ✭❀✭✸❂✾✿ ❆✻✸✿❖❀❀ ❅❀❈❀P, 

❋✺❅❋❲❱✿❋✭❋ ✭❅❂❙✭✸✺❀❂✾ ✻✸✭❑✸✭✸✺❀❋ ❈✿❙❅❂▲✿❱❂●✻ ❑❁❍-
✸✿ ✺ ✾✻❅✻❁❈✻✾ ✭❃✻✸✻✺✻❙✭✸✺❂ [37]. 

❩✻ ❙✿❈❈◗✾ ❬. ❭. ▼✺✿❈✻✺✿ (2005), ✻❙❈❀✾ ❀❇ ✻✭-
❈✻✺❈◗❄ ❑✭❅✻✺❀P ❪❯❯❂❃✸❀✺❈✻●✻ ✺❂❙❂❈❀❋ ✭❂❅❂❃❖❀✻❈❈✻-

■❅❂✾❂❈❈✻P ❆✿❊✻✸◗ ✺ ✾✻❅✻❁❈✻✾ ✭❃✻✸✻✺✻❙✭✸✺❂ ❋✺❅❋❂✸✭❋ 

❁❂✸❃✻❂ ✺❇✿❀✾✻❙❂P✭✸✺❀❂ ✺✭❂❄ ✭✸❆❑❃✸❑❆❈◗❄ ❪❅❂✾❂❈✸✻✺ 

✭❂❅❂❃❖❀✻❈❈✻P ✭❄❂✾◗. ❚❆●✿❈❀❇✿❖❀❀, ❃✻✻❆❙❀❈❀❆❑❲❱❀❂, 
✻❊✭❅❑▲❀✺✿❲❱❀❂ ❀ ❈❂■✻✭❆❂❙✭✸✺❂❈❈✻ ✻✭❑❱❂✭✸✺❅❋❲❱❀❂ 
❙❂❋✸❂❅❉❈✻✭✸❉ ■✻ ✺✻✭■❆✻❀❇✺✻❙✭✸✺❑ ■❅❂✾❂❈❈◗❄ ●❂❈❂-

✸❀❁❂✭❃❀❄ ❆❂✭❑❆✭✻✺, ❙✻❅▲❈◗ ❊◗✸❉ ✻❙❈✻❇❈✿❁❈✻ ❀❙❂❈-

✸❀❯❀❖❀❆✻✺✿❈◗ ✭ ❑❃✿❇✿❈❀❂✾ ❀❄ ❯❑❈❃❖❀P ❀ ■❆❀❈❖❀■✻✺. 

❚❁❂✺❀❙❈✻, ✺ ❑✭❅✻✺❀❋❄ ❆◗❈✻❁❈◗❄ ✻✸❈✻❨❂❈❀P ●✻✭❑❙✿❆-

✭✸✺❂❈❈◗❂ ✻❆●✿❈◗ ■✻ ❑■❆✿✺❅❂❈❀❲ ■❅❂✾❂❈❈◗✾ ▲❀✺✻✸-
❈✻✺✻❙✭✸✺✻✾ ❈❂ ❙✻❅▲❈◗, ❃✿❃ ■❆❂▲❙❂, ▲❂✭✸❃✻ ❑■❆✿✺❅❋✸❉ 

❙❂❋✸❂❅❉❈✻✭✸❉❲ ■❆❂❙■❆❀❋✸❀P ❪✸✻P ✻✸❆✿✭❅❀ [48]. 

❫ ✭✻✺❆❂✾❂❈❈◗❄ ❑✭❅✻✺❀❋❄, ❃✿❃ ❙✿❅❂❂ ✻✸✾❂❁✿❂✸ ❬. 

❭. ▼✺✿❈✻✺, «✭❄❂✾✿ ❑■❆✿✺❅❂❈❀❋ ■❅❂✾❂❈❈✻P ❆✿❊✻✸✻P, ✺ 

❁✿✭✸❈✻✭✸❀, ✺ ✾✻❅✻❁❈✻✾ ✭❃✻✸✻✺✻❙✭✸✺❂ ❙✻❅▲❈✿ ✻❊❂✭■❂-

❁❀✸❉ ■❆❀❈❖❀■ ❆✿❇❙❂❅❂❈❀❋ ❀✭■✻❅❈❀✸❂❅❉❈◗❄ ❀ ❃✻❈-

✸❆✻❅❉❈◗❄ ❯❑❈❃❖❀P ✾❂▲❙❑ ●✻✭❑❙✿❆✭✸✺❂❈❈◗✾❀ ✻❆●✿❈✿-
✾❀ ❀ ❈❂●✻✭❑❙✿❆✭✸✺❂❈❈◗✾❀ ■❆❂❙■❆❀❋✸❀❋✾❀, ✿ ✭❄❂✾✿ 
❑■❆✿✺❅❂❈❀❋ ●✻✭❑❙✿❆✭✸✺❂❈❈✻P ■❅❂✾❂❈❈✻P ✭❅❑▲❊✻P 

■❆❂❙✭✸✿✺❅❋❲✸: ◆❀❈✭❂❅❉❄✻❇ ❴✻✭✭❀❀ ❀ ●✻✭❑❙✿❆✭✸✺❂❈❈◗❂ 
✻❆●✿❈◗ ■✻ ❑■❆✿✺❅❂❈❀❲ ■❅❂✾❂❈❈◗✾ ▲❀✺✻✸❈✻✺✻❙✭✸✺✻✾ 

✭❑❊❘❂❃✸✻✺ ❴✻✭✭❀P✭❃✻P ❵❂❙❂❆✿❖❀❀ (❆✿❇❆✿❊✻✸❃✿ ❇✿-
❃✻❈✻❙✿✸❂❅❉❈✻P ❀ ❈✻❆✾✿✸❀✺❈✻P ❊✿❇◗ ✺❂❙❂❈❀❋ ■❅❂-

✾❂❈❈✻●✻ ▲❀✺✻✸❈✻✺✻❙✭✸✺✿); ❵❂❙❂❆✿❅❉❈✿❋ ✭❅❑▲❊✿ ❀ ❆❂-
●❀✻❈✿❅❉❈◗❂ ✻❆●✿❈◗ ■❅❂✾❂❈❈◗❄ ❀❈✭■❂❃❖❀P (✻✭❑❱❂✭✸✺-

❅❂❈❀❂ ❃✻❈✸❆✻❅❉❈◗❄ ❯❑❈❃❖❀P ❇✿ ✭✻❊❅❲❙❂❈❀❂✾ ❈✻❆✾ ❀ 

■❆✿✺❀❅ ✺ ✻❊❅✿✭✸❀ ■❅❂✾❂❈❈✻●✻ ▲❀✺✻✸❈✻✺✻❙✭✸✺✿); ❵❂❙❂-

❆✿❅❉❈✻❂ ✿●❂❈✸✭✸✺✻ ■✻ ✭❂❅❉✭❃✻✾❑ ❄✻❇❋P✭✸✺❑ ❀ ❆❂●❀✻-

❈✿❅❉❈◗❂ ✻❆●✿❈◗ ■✻ ❑■❆✿✺❅❂❈❀❲ ■❅❂✾❂❈❈✻P ❆✿❊✻✸✻P 

(❆❂✿❅❀❇✿❖❀❋ ❯❂❙❂❆✿❅❉❈◗❄ ❀ ❆❂●❀✻❈✿❅❉❈◗❄ ■❆✻●❆✿✾✾ 

❆✿❇✺❀✸❀❋ ■❅❂✾❂❈❈✻●✻ ▲❀✺✻✸❈✻✺✻❙✭✸✺✿, ✻✭❑❱❂✭✸✺❅❂❈❀❂ 
●✻✭❑❙✿❆✭✸✺❂❈❈✻P ■✻❙❙❂❆▲❃❀ ■❅❂✾❂❈❈◗❄ ✻❆●✿❈❀❇✿-

❖❀P)». 

❛ ❁❀✭❅❑ ❈❂●✻✭❑❙✿❆✭✸✺❂❈❈◗❄ ✭✸❆❑❃✸❑❆, ■✻ ❬. ❭. 

▼✺✿❈✻✺❑, ✻✸❈✻✭❋✸✭❋: «✿✭✭✻❖❀✿❖❀❀ (✭✻❲❇◗, ✻❊❘❂❙❀❈❂-

❈❀❋) ■❅❂✾❂❈❈◗❄ ✻❆●✿❈❀❇✿❖❀P ■✻ ✭✻✺❂❆❨❂❈✭✸✺✻✺✿❈❀❲ 

■✻❆✻❙ ▲❀✺✻✸❈◗❄ (❆✿❇❆✿❊✻✸❃✿ ✭❂❅❂❃❖❀✻❈❈◗❄ ■❆✻-

●❆✿✾✾, ✻✭❑❱❂✭✸✺❅❂❈❀❂ ✭❂❆✸❀❯❀❃✿❖❀❀ ❀ ❙❆. ❑✭❅❑●❀); 

❀❈❯✻❆✾✿❖❀✻❈❈✻-✭❂❅❂❃❖❀✻❈❈◗❂ ❖❂❈✸❆◗ ■✻❆✻❙❈✻●✻ 

❑❆✻✺❈❋ ❑■❆✿✺❅❂❈❀❋ (❆✿❇❆✿❊✻✸❃✿ ❀ ✺❂❙❂❈❀❂ ❊✿❇ ❙✿❈❈◗❄ 

▲❀✺✻✸❈◗❄, ❀❈❯✻❆✾✿❖❀✻❈❈✻-✿❈✿✸✻✾❀❁❂✭❃❀❂ ❑✭❅❑●❀ 

✿✭✭✻❖❀✿❖❀❋✾ ❀ ❙❆❑●❀✾ ■❅❂✾❂❈❈◗✾ ✻❆●✿❈❀❇✿❖❀❋✾); 

❆❂●❀✻❈✿❅❉❈◗❂ ✻❆●✿❈❀❇✿❖❀❀ ■✻ ■❅❂✾❂❈❈✻✾❑ ❙❂❅❑ (✻❆-

●✿❈❀❇✿❖❀❋ ✺❈❂❙❆❂❈❀❋ ✭❂❅❂❃❖❀✻❈❈◗❄ ■❆✻●❆✿✾✾ ✺ ❆❂●❀-

✻❈❂, ❃✻❈✭❑❅❉✸✿❖❀✻❈❈◗❂ ❀ ❙❆. ❑✭❅❑●❀); ❆❂●❀✻❈✿❅❉❈◗❂ 

✺◗❁❀✭❅❀✸❂❅❉❈◗❂ ❖❂❈✸❆◗ (✭❊✻❆ ❙✿❈❈◗❄ ■❅❂✾❂❈❈✻●✻ ❀ 

❇✻✻✸❂❄❈❀❁❂✭❃✻●✻ ❑❁❍✸✿ ❙❅❋ ❯✻❆✾❀❆✻✺✿❈❀❋ ❊✿❇ ❙✿❈❈◗❄ 

❆❂●❀✻❈✿❅❉❈✻●✻ ❑❆✻✺❈❋, ■✻❙●✻✸✻✺❃✿ ✿❈✿❅❀✸❀❁❂✭❃❀❄ 

✭✺✻❙✻❃ ✺ ❆❂●❀✻❈❂); ✻❆●✿❈❀❇✿❖❀❀ ■✻ ❀✭❃❑✭✭✸✺❂❈❈✻✾❑ 

✻✭❂✾❂❈❂❈❀❲ ✭❂❅❉✭❃✻❄✻❇❋P✭✸✺❂❈❈◗❄ ▲❀✺✻✸❈◗❄; ❅✿❊✻-

❆✿✸✻❆❀❀ ●❂❈❂✸❀❁❂✭❃✻P ❪❃✭■❂❆✸❀❇◗ (❃✻❈✸❆✻❅❉ ❙✻✭✸✻-

✺❂❆❈✻✭✸❀ ■❆✻❀✭❄✻▲❙❂❈❀❋); ❅✿❊✻❆✿✸✻❆❀❀ ■✻ ✻■❆❂❙❂❅❂-

❈❀❲ ❃✿❁❂✭✸✺✿ ✾✻❅✻❃✿ (❀❇✾❂❆❂❈❀❂ ✭❂❅❂❃❖❀✻❈❈◗❄ ❄✿-

❆✿❃✸❂❆❀✭✸❀❃ ✾✻❅✻❃✿: ▲❀❆, ❊❂❅✻❃, ✭✻✾✿✸❀❁❂✭❃❀❂ ❃❅❂✸❃❀ 

❀ ■❆.); ■❅❂✾❂❈❈◗❂ ❇✿✺✻❙◗ ❀ ❆❂■❆✻❙❑❃✸✻❆◗ (✺✻✭■❆✻-

❀❇✺✻❙✭✸✺✻ ■❅❂✾❂❈❈◗❄ ❆❂✭❑❆✭✻✺, ■✻❅❑❁❂❈❀❂ ▲❀✺✻✸-
❈✻✺✻❙❁❂✭❃✻P ■❆✻❙❑❃❖❀❀)» [48]. ❜❅❂❙✻✺✿✸❂❅❉❈✻, ✭✸❆❑❃-

✸❑❆✿ ●✻✭❑❙✿❆✭✸✺❂❈❈✻P ❀ ❈❂●✻✭❑❙✿❆✭✸✺❂❈❈✻P ■❅❂✾❂❈-

❈✻P ✭❅❑▲❊◗ ✭❑❱❂✭✸✺❂❈❈✻ ❆✿❇✺❂✸✺❅❂❈✿.  
❩✻ ✺◗✭❃✿❇◗✺✿❈❀❲ ❚. ❬. ❚✭✿❙❁❂P (2007), «❝❞-

❡❢❣❤✐❥❝❦✐❧❝♠ ♥❥✐❞❢♦❝❥♥♠ ❢♣❞❝❤ ❝❦ ❣q✐rs❞t✉ ♥✈❢♥❢-

✇❢♦ ①✐❣♣❝❞✐rs❞❢②❢ ✈❢♦t③q❞❝♠ ④❡❡q①❥❝♦❞❢♥❥❝ ❢✇⑤q-
♥❥♦q❞❞❢②❢ ✈❣❢❝❦♦❢♣♥❥♦✐». ❚✭❈✻✺✿❈❈✿❋ ❈✿ ■✻✺✭❂-

✾❂✭✸❈✻✾ ❀✭■✻❅❉❇✻✺✿❈❀❀ ❈✻✺◗❄ ❀❈❯✻❆✾✿❖❀✻❈❈◗❄ ✸❂❄-

❈✻❅✻●❀P, ✭❆❂❙✭✸✺ ✾❀❃❆✻■❆✻❖❂✭✭✻❆❈✻P ✺◗❁❀✭❅❀✸❂❅❉-

❈✻P ❀ ❃✻✾✾❑❈❀❃✿❖❀✻❈❈✻P ✸❂❄❈❀❃❀, ❀❈❯✻❆✾✿✸❀❇✿❖❀❋ 

■✻❇✺✻❅❋❂✸ ■❂❆❂P✸❀ ❈✿ «❊❂❇❊❑✾✿▲❈❑❲» ✸❂❄❈✻❅✻●❀❲ 

❑■❆✿✺❅❂❈❀❋ ■❅❂✾❂❈❈✻P ❆✿❊✻✸✻P ❀ ✭❑❱❂✭✸✺❂❈❈✻ ❑✭❃✻-

❆❀✸❉ ✸❂✾■◗ ✭❂❅❂❃❖❀✻❈❈✻●✻ ■❆✻❖❂✭✭✿, ✻❊❂✭■❂❁❀✺✿❋ 

❃✿❁❂✭✸✺❂❈❈◗P ✭❃✿❁✻❃ ✺ ❆❂❨❂❈❀❀ ■❆✻❊❅❂✾ ✾✻❅✻❁❈✻●✻ 

✭❃✻✸✻✺✻❙✭✸✺✿, ■❆❂❙❑✭✾✿✸❆❀✺✿❂✾◗P ❈✿❖❀✻❈✿❅❉❈◗✾ 

■❆✻❂❃✸✻✾ «❴✿❇✺❀✸❀❂ ❭❩❛» [113]. 

❩❆❀ ❪✸✻✾, ■✻ ✾❈❂❈❀❲ ❚. ❬. ❚✭✿❙❁❂P, ❃❆❑■❈✻-

✾✿✭❨✸✿❊❈◗P ■✻❙❄✻❙ ❃ ❆❂❨❂❈❀❲ ✭❂❅❂❃❖❀✻❈❈◗❄ ❇✿❙✿❁ 

✾❈✻●✻❃❆✿✸❈✻ ❑✺❂❅❀❁❀✺✿❂✸ ✻❊❘❂✾◗ ✿❈✿❅❀❇❀❆❑❂✾✻P ❀❈-

❯✻❆✾✿❖❀❀ ❀ ■❆❂❙❘❋✺❅❋❂✸ ❈✻✺◗❂ ✸❆❂❊✻✺✿❈❀❋ ❃ ✾✻❙❂❅❀-

❆✻✺✿❈❀❲ ✻✭❈✻✺✻■✻❅✿●✿❲❱❀❄ ✿✭■❂❃✸✻✺ ■❅❂✾❂❈❈✻P ❆✿-
❊✻✸◗. ▼❈❯✻❆✾✿❖❀✻❈❈◗❂ ✾✿✭✭❀✺◗ ▲❀✺✻✸❈◗❄ ✻✸❙❂❅❉-

❈◗❄ ❄✻❇❋P✭✸✺, ❆❂●❀✻❈✻✺, ■✻❆✻❙ ❙✻❅▲❈◗ ❊◗✸❉ ❀❈✸❂●❆❀-

❆✻✺✿❈◗ ✺ ❂❙❀❈❑❲ ❀❈❯✻❆✾✿❖❀✻❈❈✻-✺◗❁❀✭❅❀✸❂❅❉❈❑❲ 

✭❀✭✸❂✾❑, ■✻❇✺✻❅❋❲❱❑❲ ✻❊❂✭■❂❁❀✸❉ ■❅❂✾❂❈❈◗❂ ✻❆-

●✿❈❀❇✿❖❀❀ ❈❂✻❊❄✻❙❀✾◗✾❀ ❙✿❈❈◗✾❀ ❙❅❋ ✻■❂❆✿✸❀✺❈✻●✻ 

❆❂❨❂❈❀❋ ✭❂❅❂❃❖❀✻❈❈◗❄ ❇✿❙✿❁ ❈✿ ✺✭❂❄ ❑❆✻✺❈❋❄ ❑■❆✿✺-

❅❂❈❀❋ (✭✸✿❙✻ – ❆❂●❀✻❈ – ❯❂❙❂❆✿❖❀❋). ⑥■❆✿✺❅❂❈❀❂ ✭❂-

❅❂❃❖❀✻❈❈◗✾ ■❆✻❖❂✭✭✻✾ ✾✻▲❂✸ ❊◗✸❉ ■✻✭✸❆✻❂❈✻ ■✻ 

❀❂❆✿❆❄❀❁❂✭❃✻✾❑ ■❆❀❈❖❀■❑ ✺ ✺❀❙❂ ✸❆❂❄❑❆✻✺❈❂✺✻P ✭❀-

✭✸❂✾◗: 1) ✭❂✸❉ ■❅❂✾❂❈❈◗❄ ❄✻❇❋P✭✸✺ (■❅❂✾❇✿✺✻❙◗, ■❅❂-

✾❂❈❈◗❂ ❆❂■❆✻❙❑❃✸✻❆◗); 2) ❆❂●❀✻❈✿❅❉❈◗❂ ■❅❂✾❂❈❈◗❂ 

✭❅❑▲❊◗ (✻❊❅✿✭✸❀, ❃❆✿❋), ❆❂●❀✻❈✿❅❉❈◗❂ ❀❈❯✻❆✾✿❖❀✻❈-

❈✻-✭❂❅❂❃❖❀✻❈❈◗❂ ❖❂❈✸❆◗; ❈❂❇✿✺❀✭❀✾◗❂ ❅✿❊✻❆✿✸✻❆❀❀ ❀ 

✭❅❑▲❊◗ ❆❂●❀✻❈✿❅❉❈✻●✻ ■✻❙❁❀❈❂❈❀❋; 3) ❯❂❙❂❆✿❅❉❈◗P 

❑❆✻✺❂❈❉, ❙❂■✿❆✸✿✾❂❈✸ ▲❀✺✻✸❈✻✺✻❙✭✸✺✿ ❀ ■❅❂✾❂❈❈✻❲ 

❙❂❅✿, ⑦✻❅✻✺❈✻P (❯❂❙❂❆✿❅❉❈◗P) ❀❈❯✻❆✾✿❖❀✻❈❈✻-✭❂❅❂❃-

❖❀✻❈❈◗P ❖❂❈✸❆ ✺ ▲❀✺✻✸❈✻✺✻❙✭✸✺❂, ❈❂❇✿✺❀✭❀✾◗❂ ❅✿❊✻-

❆✿✸✻❆❀❀ ❀ ✭❅❑▲❊◗ ❯❂❙❂❆✿❅❉❈✻●✻ ■✻❙❁❀❈❂❈❀❋ [113]. 

❫ ❃✿❁❂✭✸✺❂ ✻✭❈✻✺❈◗❄ ✭✸❆❑❃✸❑❆❈◗❄ ❂❙❀❈❀❖ ✺ ❆❂-
●❀✻❈✿❅❉❈❑❲ ❀❈❯✻❆✾✿❖❀✻❈❈✻-✿❈✿❅❀✸❀❁❂✭❃❑❲ ✭❀✭✸❂✾❑, 

■✻ ✾❈❂❈❀❲ ❚. ❬. ❚✭✿❙❁❂P, ❙✻❅▲❈◗ ❊◗✸❉ ✺❃❅❲❁❂❈◗: 



⑧⑨⑩❶⑩❷⑨❸ ❹ ❺❻❶❼❺❽⑩❾ ❿⑩➀❸➁❺➂❹❻ ➃➄➅➆ ➇➈➅➉➊

➋

1) ➌➍➎➏➎➐➐➑➎ ➒➓➔→➣↔↕➙➛ ➜➛➔➍➝➞➐➓➣ ➟➓➜➏➑ ↔➓➠↔↕➙➎➐-

➐➓↔↕➝; 2) ➓➜➡➛➐➝➔➛➢➝→ ➌➓ ➤➞➥↕➤, ➦➓➐↕➜➓➍➧, ➓➢➎➐➦➎ 
➤➜➓➙➐→ ➌➜➓➨➤➦↕➝➙➐➓↔↕➝ ➝ ➦➛➞➎↔↕➙➛ ➌➜➓➨➤➦➢➝➝, ➌➍➎-
➏➎➐➐➓➣ ➢➎➐➐➓↔↕➝ ➩➝➙➓↕➐➑➒; 3) ➜➎➡➝➓➐➛➍➫➐➑➣ ➝➐➟➓➜-

➏➛➢➝➓➐➐➓-↔➎➍➎➦➢➝➓➐➐➑➣ ➢➎➐↕➜; 4) ➌➍➎➏➎➐➐➓➎ ➌➜➎➨-

➌➜➝→↕➝➎ ➌➓ ➒➜➛➐➎➐➝➧ ➝ ➜➎➛➍➝➔➛➢➝➝ ↔➌➎➜➏➑ ➌➜➓➝➔➙➓-

➨➝↕➎➍➎➣; 5) ➓➜➡➛➐➝➔➛➢➝→ ➌➓ ➝↔➦➤↔↔↕➙➎➐➐➓➏➤ ➓↔➎➏➎➐➎-
➐➝➧; 6) ➓➜➡➛➐➝➔➛➢➝→ ➌➓ ↕➜➛➐↔➌➍➛➐↕➛➢➝➝ ➭➏➠➜➝➓➐➓➙ 

[113]. 

➯➜➝ ➦➜➤➌➐➓➏➛↔➲↕➛➠➐➓➣ ↔➎➍➎➦➢➝➝ ➙➌➓➍➐➎ ➓➌➜➎-
➨➎➍➥➐➐➑➏ ➓➠➜➛➔➓➏ ➙↔↕➛➥↕ ➙➓➌➜➓↔ ➓➠ ➭➟➟➎➦↕➝➙➐➓↔↕➝ 

➝↔➌➓➍➫➔➓➙➛➐➝→ ➝ ➓➢➎➐➦➎ ➌➍➎➏➎➐➐➑➒ ➦➛➞➎↔↕➙ ➠➑➦➓➙-

➌➜➓➝➔➙➓➨➝↕➎➍➎➣. ➳. ➵➏➎➜➒➛➐➓➙ ➙ ↔➓➛➙↕➓➜↔↕➙➎ ↔ ➙➎➨➤-

➸➝➏➝ ➤➞➥➐➑➏➝ ➝ ↔➌➎➢➝➛➍➝↔↕➛➏➝ ➺➓↔➦➓➙↔➦➓➣ ➓➠➍➛↔↕➝ 

(2007) ➌➓➨➜➓➠➐➓ ➒➛➜➛➦↕➎➜➝➔➤➎↕ ➐➎➨➓↔↕➛↕➦➝ ↔➍➓➩➝➙-

➲➎➣↔→ ➙ ➻➓↔↔➝➝ ↔➝↔↕➎➏➑ ➓➢➎➐➦➝ ➌➍➎➏➎➐➐➑➒ ➦➛➞➎↔↕➙ 

➠➑➦➓➙ ➏➎↕➓➨➓➏ «➨➓➞➎➜➝-↔➙➎➜↔↕➐➝➢➑». ➼ ➞➛↔↕➐➓↔↕➝, 

➛➙↕➓➜➑ ➓↕➏➎➞➛➧↕, ➞↕➓ ➨➛➐➐➛→ ➓➢➎➐➦➛ ➝➏➎➎↕ ➜→➨ ➌➜➝➐-

➢➝➌➝➛➍➫➐➑➒ ➐➎➨➓↔↕➛↕➦➓➙, ➦ ➓↔➐➓➙➐➑➏ ➝➔ ➦➓↕➓➜➑➒ 

↔➍➎➨➤➎↕ ➓↕➐➎↔↕➝: 

➽ ➌➎➜➝➓➨ ↔➜➛➙➐➎➐➝→ (➙➓➔➜➛↔↕ ➝ ➌➎➜➝➓➨ ➍➛➦↕➝➜➓-

➙➛➐➝→ ➨➓➞➎➜➎➣ ➝ ↔➙➎➜↔↕➐➝➢) ➓➡➜➛➐➝➞➝➙➛➎↕↔→ ↕➜➎➏→ 

➏➎↔→➢➛➏➝, ➞↕➓ ➐➎ ➌➓➔➙➓➍→➎↕ ➤➞➎↔↕➫ ➙↔➎➒ ➨➓➞➎➜➎➣ ➌➜➓-

➙➎➜→➎➏➑➒ ➌➜➓➝➔➙➓➨➝↕➎➍➎➣, ➙ ➜➎➔➤➍➫↕➛↕➎ ↔➐➝➩➛➎↕↔→ 

↕➓➞➐➓↔↕➫ ➓➢➎➐➦➝; 

➽ ➠➛➔➓➙➑➣ ➤➜➓➙➎➐➫ ↔➜➛➙➐➎➐➝→ (➌➜➓➨➤➦↕➝➙➐➓↔↕➫ 

↔➙➎➜↔↕➐➝➢) ➨➍→ ➨➓➞➎➜➎➣ ➜➛➔➐➑➒ ➌➜➓➙➎➜→➎➏➑➒ ➠➑➦➓➙ 

➐➎➓➨➝➐➛➦➓➙, ➞↕➓ ➐➎ ➨➛➎↕ ➙➓➔➏➓➩➐➓↔↕➝ ➓➠➾➎➦↕➝➙➐➓ 

➓↕➜➛➐➩➝➜➓➙➛↕➫ ➙↔➎➒ ➠➑➦➓➙ ➌➓ ➦➛➞➎↔↕➙➤ ➌➓↕➓➏↔↕➙➛ ➙ 

➌➜➎➨➎➍➛➒ ↔➎➍➎➦➢➝➓➐➝➜➤➎➏➓➣ ➌➓➌➤➍→➢➝➝ (➌➓➜➓➨➑); 

➽ ➝➔ ➜➎➔➤➍➫↕➛↕➓➙ ↔➜➛➙➐➎➐➝→ ➐➎ ➌➜➎➨➤↔➏➓↕➜➎➐➓ 

➙➑➞➍➎➐➎➐➝➎ ➡➎➐➎↕➝➞➎↔➦➓➣ ↔➓↔↕➛➙➍→➧➸➎➣ (↕. ➎. ➡➎➐➎↕➝-

➞➎↔➦➓➣ ➢➎➐➐➓↔↕➝ ➠➑➦➛), ➞↕➓ ➌➜➝➙➓➨➝↕ ➦ ➝↔➦➛➩➎➐➝➧ 

➌➓➍➤➞➎➐➐➑➒ ➨➛➐➐➑➒ ➔➛ ↔➞➥↕ ➜➛➔➍➝➞➐➓➡➓ ➙➍➝→➐➝→ ➌➛➜➛-
↕➝➌➝➞➎↔➦➝➒ ➟➛➦↕➓➜➓➙ ➐➛ ➌➜➓➨➤➦↕➝➙➐➓↔↕➫ ➌➓↕➓➏➦➓➙ 

➜➛➔➐➑➒ ➌➜➓➝➔➙➓➨➝↕➎➍➎➣ [6]. 

➚➍→ ➠➓➍➎➎ ➭➟➟➎➦↕➝➙➐➓➡➓ ➌➜➓➡➐➓➔➛ ➌➍➎➏➎➐➐➓➣ 

➢➎➐➐➓↔↕➝ ➠➑➦➓➙-➌➜➓➝➔➙➓➨➝↕➎➍➎➣ ➌➓ ➤➨➓➧ ➨➓➞➎➜➎➣, ➌➓ 

➏➐➎➐➝➧ ➳. ➵➏➎➜➒➛➐➓➙➛ ➝ ↔➓➛➙↕➓➜➓➙, ➐➎➓➠➒➓➨➝➏➓ ➝↔-
➌➓➍➫➔➓➙➛↕➫ ➏➓➨➎➍➫ ➓➢➎➐➦➝ ➐➛ ➓↔➐➓➙➎ ➏➎↕➓➨➛ BLUP, 

➜➎➦➓➏➎➐➨➓➙➛➐➐➤➧ ➪. ➶. ➳➛➜➝↕➓➐➓➙➑➏ ↔ ↔➓➛➙↕➓➜➛➏➝ 

(1999) ➝ ➹. ➵. ➘➙➛➐➓➙➑➏ (2005): 

➴ = ➷ + HYS + S + b1A + b
2

2Lp + ➬, ➡➨➎  
 

➮ – ➱✃❐➮❒❮❰Ï➱➮ÐÑÏÒ Ó➱Ï❐ÔÕÖ (➮×ØÒ, ÖÙ); Ú – ØÛÑ✃ÓØÓ➮❒ÜÝÏ-

ØÔÔÕÜ ÖØÔÞ❰ÕÔ❰Õ; HYS – ßÏÖÞÏ➱ØàÕÔÔáÒ âßß✃Ö❰ «Þ❰Õ×Ø-ÙØ×-

Þ✃❐ØÔ»; S – ➱ÕÔ×ØãÏ❐Ï➱ØàÕÔÔáÒ âßß✃Ö❰ «ÛáÖ-

Ó➱ØÏ❐àØ×Ï❰✃❒❮»; ä – àØ❐➱ÕÞ❰ 1-ÙØ Ø❰✃❒Õ, (ã✃Þ.); b1 – ÖØâßßÏ-

ÝÏ✃Ô❰ ❒ÏÔ✃ÒÔØÒ ➱✃Ù➱✃ÞÞÏÏ àØ❐➱ÕÞ❰Õ 1-ÙØ Ø❰✃❒Õ ÔÕ ➮×ØÒ; Lå – 

Ó➱Ø×Ø❒æÏ❰✃❒❮ÔØÞ❰❮ ❒ÕÖ❰ÕÝÏÏ (×ÔÏ); b2
2 – ÖØâßßÏÝÏ✃Ô❰ 

ÖàÕ×➱Õ❰ÏçÔØÒ ➱✃Ù➱✃ÞÞÏÏ Ó➱Ø×Ø❒æÏ❰✃❒❮ÔØÞ❰Ï ❒ÕÖ❰ÕÝÏÏ ÔÕ 
➮×ØÒ; è – ➱ÕÔ×ØãÏ❐Ï➱ØàÕÔÔáÒ ØÞ❰Õ❰ØçÔáÒ âßß✃Ö❰ ➱Õ❐➱ÕÛØ-

❰ÕÔÔØÒ ãØ×✃❒Ï [6].  

 

➪. ➶. ➳➛➜➝↕➓➐➓➙ ↔ ↔➓➛➙↕➓➜➛➏➝ (2005), ➨➛➙➛→ ➦➜➝-

↕➝➞➎↔➦➤➧ ➒➛➜➛➦↕➎➜➝↔↕➝➦➤ ↔➤➸➎↔↕➙➤➧➸➝➏ ➏➎↕➓➨➛➏ 

➓➢➎➐➦➝ ➠➑➦➓➙-➌➜➓➝➔➙➓➨➝↕➎➍➎➣ (➌➓ ➌➜➓➝↔➒➓➩➨➎➐➝➧, 

↔➝➠↔➛➏, ➌➓➍➤↔➝➠↔➛➏ ➝ ➌➜.) ➝ ➌➜➝➙➓➨→ ➐➎➨➓↔↕➛↕➦➝ ➝➐-

➨➎➦↔➛ ➭➦➓➐➓➏➝➞➎↔➦➓➣ ➢➎➐➐➓↔↕➝ ➌➜➓➝➔➙➓➨➝↕➎➍➎➣, ➓↕-
➏➎➞➛➎↕, ➞↕➓ «➙ ➻➓↔↔➝➣↔➦➓➣ é➎➨➎➜➛➢➝➝ ➙ ➢➎➍➓➏ ↔➌➎➜➏➛ 
➓➢➎➐➎➐➐➑➒ ➌➓ ➌➓↕➓➏↔↕➙➤ ➠➑➦➓➙ ➝↔➌➓➍➫➔➤➎↕↔→, ➦➛➦ 

➌➜➛➙➝➍➓, ➐➎↔➦➓➍➫➦➓ ➍➎↕. ê➛ ➭↕➓↕ ➌➎➜➝➓➨ ➌➓➦➛➔➛↕➎➍➝, 

➒➛➜➛➦↕➎➜➝➔➤➧➸➝➎ ➌➍➎➏➎➐➐➤➧ ➢➎➐➐➓↔↕➫ ➭↕➝➒ ➌➜➓➝➔➙➓-

➨➝↕➎➍➎➣, ➌➓↔↕➎➌➎➐➐➓, ➐➓ ➐➎➤➦➍➓➐➐➓ ↔➐➝➩➛➧↕↔→. ë↕➓ 

➓➠↔↕➓→↕➎➍➫↔↕➙➓ ➌➓➔➙➓➍→➎↕ ➦➓➐↔↕➛↕➝➜➓➙➛↕➫: 

➽ ➙ ➯➓➨➏➓↔➦➓➙➫➎ ↔➎➍➎➦➢➝➓➐➐➓-➌➍➎➏➎➐➐➛→ ➜➛➠➓↕➛ 
↔ ➏➓➍➓➞➐➑➏ ↔➦➓↕➓➏ ➐➓↔➝↕ ➌➓➔➝↕➝➙➐➑➣ ➒➛➜➛➦↕➎➜; 

➽ ➙➐➓➙➫ ➙➙➓➨➝➏➑➎ ➙ ➙➓↔➌➜➓➝➔➙➓➨↔↕➙➓ ➠➑➦➝ ➝➏➎-

➧↕ ➙ ↔➜➎➨➐➎➏ ➠➓➍➎➎ ➙➑↔➓➦➤➧ ➌➍➎➏➎➐➐➤➧ ➢➎➐➐➓↔↕➫, 

➞➎➏ ➌➜➓➝➔➙➓➨➝↕➎➍➝, ➌➓↔↕➤➌➝➙➲➝➎ ➙ ➌➜➎➨➑➨➤➸➝➎ ➡➓-

➨➑;  

➽ ➎➩➎➡➓➨➐➓➎ ➐➛➔➐➛➞➎➐➝➎ ➌➓ ➝↔➌➓➍➫➔➓➙➛➐➝➧ ↔➌➎➜-

➏➑ ➠➑➦➓➙ ➙ ➙➓↔➌➜➓➝➔➙➓➨↔↕➙➎ ➌➓➌➤➍→➢➝➝ ➏➓➍➓➞➐➓➡➓ 

↔➦➓↕➛ ➐➎➓➠➒➓➨➝➏➓ ➓↔➤➸➎↔↕➙➍→↕➫ ↔ ➤➞➥↕➓➏ ➝➐➟➓➜➏➛-
➢➝➝ ➌➓ ➏➓➐➝↕➓➜➝➐➡➤ ➌➍➎➏➎➐➐➓➣ ➓➢➎➐➦➝ ➭↕➝➒ ➌➜➓➝➔➙➓-

➨➝↕➎➍➎➣» [165]. 

➪➍➎➨➓➙➛↕➎➍➫➐➓, ➌➜➝➙➎➨➥➐➐➑➎ ➏➛↕➎➜➝➛➍➑, ➌➓ 

➏➐➎➐➝➧ ➪. ➶. ➳➛➜➝↕➓➐➓➙➛, ↔➙➝➨➎↕➎➍➫↔↕➙➤➧↕ ➓ «➐➎➓➠-

➒➓➨➝➏➓↔↕➝ ➦➓➜➜➎➦↕➝➜➓➙➦➝ ➓➢➎➐➦➝ ➌➍➎➏➎➐➐➑➒ ➦➛➞➎↔↕➙ 

➠➑➦➓➙ ➙ ↕➎➞➎➐➝➎ ➙↔➎➡➓ ➌➎➜➝➓➨➛ ➝↔➌➓➍➫➔➓➙➛➐➝→ ➝➒ 

↔➌➎➜➏➑ ➙ ➙➓↔➌➜➓➝➔➙➓➨↔↕➙➎ ↔↕➛➨➛, ➛ ➓↕➦➛➔ ➓↕ ➤➞➥↕➛ ➌➜➝ 

➓➌➜➎➨➎➍➎➐➝➝ ➌➍➎➏➎➐➐➓➣ ➢➎➐➐➓↔↕➝ ➌➜➓➝➔➙➓➨➝↕➎➍➎➣ 

➝➐➟➓➜➏➛➢➝➝ ➓ ➜➎➔➤➍➫↕➛↕➛➒ ➎➡➓ ➝↔➌➓➍➫➔➓➙➛➐➝→ ➙ ➭↕➓↕ 
➩➎ ➌➎➜➝➓➨ ➙ ➨➜➤➡➝➒ ➜➎➡➝➓➐➛➒ ➛➠↔➓➍➧↕➐➓ ➐➎ ➓➠➓↔➐➓-

➙➛➐». ➚➛➍➎➎ ➛➙↕➓➜ ↔↕➛↕➫➝ ➨➎➍➛➎↕ ➙➑➙➓➨, ➞↕➓, «➙➓-

➌➎➜➙➑➒, ➌➜➝ ↕➛➦➓➣ ➌➓↔↕➛➐➓➙➦➎ ➙➓➌➜➓↔➛ ↕➎➜→➎↕↔→ ↔➏➑↔➍ 

➌➜➓➙➎➨➎➐➝→ ➢➎➐↕➜➛➍➝➔➓➙➛➐➐➓➣ ➓➢➎➐➦➝ ➠➑➦➓➙ ➌➓ 

➌➓↕➓➏↔↕➙➤, ➌➓↔➦➓➍➫➦➤ ➓➨➐➓➣ ➝➔ ➓↔➐➓➙➐➑➒ ➌➜➝➞➝➐ ➌➎-
➜➎➒➓➨➛ ➐➛ ➐➓➙➤➧ ↔➝↔↕➎➏➤ ➛↕↕➎↔↕➛➢➝➝ ➌➍➎➏➎➐➐➑➒ ➦➛-
➞➎↔↕➙ ➠➑➦➓➙-➌➜➓➝➔➙➓➨➝↕➎➍➎➣ →➙➍→➎↕↔→ ➐➎➓➠➒➓➨➝➏➓↔↕➫ 

➓➠➓➠➸➎➐➝→ ➝➐➟➓➜➏➛➢➝➝ ➌➓ ➓➨➐➓➏➤ ➝ ↕➓➏➤ ➩➎ ➩➝➙➓↕-
➐➓➏➤, ➝↔➌➓➍➫➔➓➙➛➙➲➎➏➤↔→ ➓➨➐➓➙➜➎➏➎➐➐➓ ➙ ➐➎↔➦➓➍➫➦➝➒ 

➜➎➡➝➓➐➛➒. ì➛➦➓➣ ➙➛➜➝➛➐↕ ↕➎↔↕➝➜➓➙➛➐➝→ ➌➓➔➙➓➍➝➍ ➤➣↕➝ 

➓↕ ➐➛➍➝➞➝→ ➤ ➓➨➐➓➡➓ ➝ ↕➓➡➓ ➩➎ ➠➑➦➛ ➓➨➐➓➙➜➎➏➎➐➐➓ 

➐➎↔➦➓➍➫➦➝➒, ➌➓➨➞➛↔ ↔➝➍➫➐➓ ➜➛➔➍➝➞➛➧➸➝➒↔→ ➓➢➎➐➓➦ ➝ 

➝➔➠➎➩➛↕➫ ➜➛➔➐➓➡➍➛↔➝➣ ➙ ➌➍➎➏➎➐➐➑➒ ➔➛➌➝↔→➒».  

➼➓-➙↕➓➜➑➒, ➦➛➦ ➓↕➏➎➞➛➎↕ ➌➜➓➟➎↔↔➓➜ ➪. ➶. ➳➛➜➝-

↕➓➐➓➙, «➤➞➥↕ ↔➙➎➨➎➐➝➣ ➙ ➜➎➔➤➍➫↕➛↕➛➒ ➝↔➌➓➍➫➔➓➙➛➐➝→ 

↕➓➡➓ ➝➍➝ ➝➐➓➡➓ ➌➜➓➝➔➙➓➨➝↕➎➍→ ➙ ➐➎↔➦➓➍➫➦➝➒ ➜➎➡➝➓➐➛➒ 

➌➓➔➙➓➍→➎↕ ➤➞➎↔↕➫ ➏➛➦↔➝➏➛➍➫➐➓➎ ➦➓➍➝➞➎↔↕➙➓ ➝➐➟➓➜➏➛-
➢➝➝ ➓ ➌➜➓➨➤➦↕➝➙➐➓↔↕➝ ➨➓➞➎➜➎➣ ➝ ➝➒ ↔➙➎➜↔↕➐➝➢, ➞↕➓ 

➌➓➍➓➩➝↕➎➍➫➐➓ ↔➦➛➔➑➙➛➎↕↔→ ➐➛ ➨➓↔↕➓➙➎➜➐➓↔↕➝ ➜➎➔➤➍➫-

↕➛↕➓➙ ➛↕↕➎↔↕➛➢➝➝, ➝, ➦➜➓➏➎ ↕➓➡➓, ➨➛➐➐➛→ ↔➝↔↕➎➏➛ ➌➓➔-
➙➓➍➝↕ ➌➓↔↕➎➌➎➐➐➓ (➌➜➝ ➙➑➌➓➍➐➎➐➝➝ ↕➜➎➠➓➙➛➐➝➣ ➌➜➝➐-

➢➝➌➛ «➔➛➏➦➐➤↕➓➣ ➢➎➌➝» ➙ ➔➛➦➜➎➌➍➎➐➝➝) ➌➎➜➎➣↕➝ ➙ 

➓➢➎➐➦➎ ➌➜➓➠➛➐➨➓➙ ➐➛ ➏➎↕➓➨➓➍➓➡➝➧ ➐➛➝➍➤➞➲➎➡➓ ➍➝-

➐➎➣➐➓➡➓ ➐➎↔➏➎➸➎➐➐➓➡➓ ➌➜➓➡➐➓➔➛» (➨➛➐➐➓➎ ➓➠↔↕➓→↕➎➍➫-

↔↕➙➓ ➪. ➶. ➳➛➜➝↕➓➐➓➙ ↔➞➝↕➛➎↕ ➐➛➝➠➓➍➎➎ ➙➛➩➐➑➏, ➌➓-

↔➦➓➍➫➦➤ ➌➜➝➏➎➐➎➐➝➎ BLUP-➏➎↕➓➨➛ ➙➎➨➥↕ ➦ ➌➓➙➑➲➎-
➐➝➧ ↕➓➞➐➓↔↕➝ ➓➢➎➐➦➝ ➌➍➎➏➎➐➐➑➒ ➦➛➞➎↔↕➙ ➝↔➌➓➍➫➔➤➎-
➏➑➒ ➌➜➓➝➔➙➓➨➝↕➎➍➎➣) [165]. 

➯➓➨↕➙➎➜➩➨➛→ ➙➑➙➓➨➑ ➪. ➶. ➳➛➜➝↕➓➐➓➙➛ ↔ ↔➓➛➙↕➓-

➜➛➏➝, ➨➝➜➎➦↕➓➜ í➵í «➺➓↔➦➓➙↔➦➓➎» ➘. î➐➞➤➦➓➙ ➝ ➨➜. 

(2010) ➌➝➲➎↕, ➞↕➓ «➙ ➐➛↔↕➓→➸➎➎ ➙➜➎➏→ ↕➓➍➫➦➓ 40%  

➠➑➦➓➙ ↕➎↔↕➝➜➤➧↕↔→ ➌➓ ➜➛➔➐➑➏ ➜➎➡➝➓➐➛➏, ➓➨➐➛➦➓ ➢➎➐-

↕➜➛➍➝➔➓➙➛➐➐➑➣ ➌➓➨➒➓➨ ➤➌➜➛➙➍➎➐➝→ ➌➓➔➙➓➍➝➍ ➠➑ ➌➎-
➜➎➣↕➝ ➓↕ ➙➐➤↕➜➝➜➎➡➝➓➐➛➍➫➐➓➣ ➦ ➓➠➸➎➌➓➜➓➨➐➓➣ ↔➎➍➎➦-

➢➝➝». ➯➜➝➙➓➨→ ➙ ➦➛➞➎↔↕➙➎ ➭↕➛➍➓➐➛ ➨➛➐➐➑➎ ➌➓ ➜➎➡➝➓-

➐➛➏, ➡➨➎ ↕➓➞➐➓↔↕➫ ➓➢➎➐➦➝ ➠➑➍➛ ➏➛➦↔➝➏➛➍➫➐➓➣, ➛➙↕➓➜ 

↔↕➛↕➫➝ ➓↕➏➎➞➛➎↕, ➞↕➓ ↔ ➤➏➎➐➫➲➎➐➝➎➏ ➝➐↕➎➐↔➝➙➐➓↔↕➝ 

↔➎➍➎➦➢➝➝ ➭➟➟➎➦↕➝➙➐➓↔↕➫ ➓↕➠➓➜➛ ➌➓ ➜➎➔➤➍➫↕➛↕➛➏ ➙➐➤↕-
➜➝➜➎➡➝➓➐➛➍➫➐➑➒ ➓➢➎➐➓➦ ↔➤➸➎↔↕➙➎➐➐➓ ↔➐➝➩➛➎↕↔→, ➛ 
➌➜➝ ➓↕➠➓➜➎ 10% ➍➤➞➲➝➒ ➛➣➜➲➝➜↔➦➝➒ ➠➑➦➓➙ ➭➟➟➎➦-

↕➝➙➐➓↔↕➫  ➓↕➠➓➜➛ ↔➓➒➜➛➐→➎↕↔→ ➙➑↔➓➦➓➣ ↕➓➍➫➦➓ ➙ ï➎-
➐➝➐➡➜➛➨↔➦➓➣ ➓➠➍➛↔↕➝ – ➐➛ ➤➜➓➙➐➎ 94,1% [200]. 
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✜ ✍✂✄☎✬✡✩✆✝✌ ✞✟✄✂✆✂✌, ✠✂✠ ☛✟★✡✧✂✡✟ ✰. ✹★✡✄✌✂-

✆☛✑ ✞ ✞☛✂✑✟☛✄✂★✣ (2007), ✞☛✑✡✄✪✡✆✞✟✑☛✑✂✆✣✡ ☞☛✄☛✎ 

☛✞☎✭✡✞✟✑✏✗✮✟ ☞☛✄☛✎✆✝✡ ✂✞✞☛✫✣✂✫✣✣, ✞☛✍✎✂✮✭✣✡ ☞☛ 

✠✂✩✎☛✘ ☞☛✄☛✎✡ ☞☛✎✄☛✬✆✝✡ ☞✏✡★✡✆✆✝✡ ✠✆✣✤✣. ✜✞✗ ✄✂-
✬☛✟✂ ☞✄✣ ✚✟☛★ ✞✠☛✆✫✡✆✟✄✣✄☛✑✂✆✂ ✑ ☞✏✡★✡✆✆☛★ ✗✎✄✡ 

☞☛✄☛✎✝, ✟. ✡. ✑ 9-10% ☛✟ ✑✞✡✤☛ ☞☛✤☛✏☛✑✛✗. ✢✟★✡✧✂✗ 

✫✡✆✟✄✂✏✣✍☛✑✂✆✆✝✘ ☞☛✎✌☛✎ ✠ ☛✫✡✆✠✡ ✬✝✠☛✑ ✍✂ ✄☎✬✡-

✩☛★, ✂✑✟☛✄✝ ✞✟✂✟✛✣ ☛✟★✡✧✂✮✟, ✧✟☛ ✠ ☛✞✆☛✑✆✝★ ☞☛✏☛-

✩✡✆✣✗★ ✞☛✑✄✡★✡✆✆✝✌ ☞☛✎✌☛✎☛✑ ✠ ✞✡✏✡✠✫✣✣ ★✗✞✆✝✌ 

✬✝✠☛✑ ✑ ✥☛✞✞✣✣ ✎☛✏✩✆☛ ✬✝✟✛ ✞✏✡✎☎✮✭✡✡ [8]: 

1. ☛✫✡✆✠✂ ✬✝✠✂-☞✄☛✣✍✑☛✎✣✟✡✏✗ ✑ ☞☛✄☛✎✡, ✂ ✆✡ ✑ 

✌☛✍✗✘✞✟✑✡, ✠✂✠ ✚✟☛ ✎✡✏✂✡✟✞✗ ✑ ✥☛✞✞✣✣. ✱✟✂✆✫✣✣ ✣✞-

☞✝✟✂✆✣✗ ✬✝✠☛✑ ☞☛ ✞☛✬✞✟✑✡✆✆☛✘ ☞✄☛✎☎✠✟✣✑✆☛✞✟✣ ✣ 

✞✟✂✆✫✣✣ ☛✫✡✆✠✣ ✬✝✠☛✑ ☞☛ ✠✂✧✡✞✟✑☎ ✎☛✧✡✄✡✘ ✣ ✞✝✆☛✑✡✘ 

✎☛✏✩✆✝ ✬✝✟✛ ★✡✩✌☛✍✗✘✞✟✑✡✆✆✝★✣ ✣ ✆✡✍✂✑✣✞✣★✝★✣ ☛✟ 
☞✏✡★✡✆✆✝✌ ✌☛✍✗✘✞✟✑; 

2. ✑✝✞☛✠✂✗ ✣✆✟✡✆✞✣✑✆☛✞✟✛ ☛✟✬☛✄✂ ✬✝✠☛✑ (✎✏✗ 

✡✞✟✡✞✟✑✡✆✆☛✘ ✞✏☎✧✠✣ ✑ ✠☛★★✡✄✧✡✞✠✣✌ ✞✟✂✎✂✌ – 1 ✣✍ 3; 

✎✏✗ ☞✏✡★✡✆✆✝✌ ✞✟✂✎ ✠✏✂✞✞✂ ✦ (☞✏✡★✡✆✆✝✡ ✄✡☞✄☛✎☎✠-

✟☛✄✝) – 1 ✣✍ 33; ✎✏✗ ☞✏✡★✡✆✆✝✌ ✞✟✂✎ ✠✏✂✞✞✂ ✹ – 1 ✣✍ 
833 ✬✝✧✠☛✑ ✬✂✍✝ ✞✡✏✡✠✫✣✣ ✣ 1 ✣✍ 10 ☞✄☛✑✡✄✡✆✆✝✌ ☞☛ 

✠✂✧✡✞✟✑☎ ☞☛✟☛★✞✟✑✂;  
3. ✟✡✞✟✣✄☛✑✂✆✣✡ ✬✝✠☛✑ ☞☛ ✠☛★☞✏✡✠✞☎ ☞✄✣✍✆✂✠☛✑: 

✚✆✡✄✤✣✣ ✄☛✞✟✂, ✄✂✍★✡✄✂★ ✟✡✏✂, ✟✡✏☛✞✏☛✩✡✆✣✮; ☛☞✏✂✟✡ 

✠☛✄★✂, ✄☛✞✟☎ ✣ ✄✂✍✑✣✟✣✮ ✬✝✧✠☛✑ ✆✂ ✞✟✂✆✫✣✗✌ ☛✫✡✆✠✣ 

☞☛ ✞☛✬✞✟✑✡✆✆☛✘ ☞✄☛✎☎✠✟✣✑✆☛✞✟✣; ☞✄✣ ☛✫✡✆✠✡ ☞☛ ✠✂✧✡-

✞✟✑☎ ☞☛✟☛★✞✟✑✂ – ☞☛ ☛✟✠☛✄★☛✧✆✝★ ✠✂✧✡✞✟✑✂★, ✆✡✩✆☛-

✞✟✣ ✣ ★✄✂★☛✄✆☛✞✟✣ ★✗✞✂, ☞✏☛✭✂✎✣ «★✝✪✡✧✆☛✤☛ ✤✏✂✍-
✠✂» ✣ ☞✄., ✟✂✠✩✡ ✆✡☛✬✌☛✎✣★☛ ☛✫✡✆✣✑✂✟✛ ★✂✟✡✄✣✆✞✠✣✡ 

✠✂✧✡✞✟✑✂, ✑☛✞☞✄☛✣✍✑☛✎✣✟✡✏✛✆✝✡ ✞☞☛✞☛✬✆☛✞✟✣, ✏✡✤✠☛✞✟✛ 

☛✟✯✏☛✑, ☞✄☛✑☛✎✣✟✛ ✏✣✆✡✘✆☎✮ ☛✫✡✆✠☎ ✚✠✞✟✡✄✛✡✄✂ ✎☛✧✡-

✄✡✘; ✑✝✧✣✞✏✗✟✛ ☛✬✭☎✮ ✚✠☛✆☛★✣✧✡✞✠☎✮ ✚✳✳✡✠✟✣✑-

✆☛✞✟✛ ☞☛ ☛✟✎✡✏✛✆✝★ ✆✂✣✬☛✏✡✡ ✑✂✩✆✝★ ☞☛✠✂✍✂✟✡✏✗★ 

☞☛✟☛★✞✟✑✂; 
4. ☛☞✄✡✎✡✏✡✆✣✡ ☞✏✡★✡✆✆☛✘ ✫✡✆✆☛✞✟✣ ✬✝✠☛✑ ☞☛ 

✑✡✏✣✧✣✆✡ ☛✩✣✎✂✡★☛✤☛ ☞✄✡✑☛✞✌☛✎✞✟✑✂ ☞☛✟☛★✠☛✑ ✬✝✠✂ 

☞☛ ✠☛★☞✏✡✠✞☎ ☞✄✣✍✆✂✠☛✑ ✣ ☞☛ ✠✂✩✎☛★☎ ✣✍ ✆✣✌ ✑ ☛✟✆☛-

✞✣✟✡✏✛✆✝✌ ✑✡✏✣✧✣✆✂✌, ✟☛ ✡✞✟✛ ✑ ☛✟✠✏☛✆✡✆✣✗✌ ☛✟ ✞✄✡✎-

✆✣✌ ☞☛✠✂✍✂✟✡✏✡✘ ☞☛ ✑✞✡★ ✣✞☞✝✟✂✆✆✝★ ✬✝✠✂★, ✂✬✞☛-

✏✮✟✆✝✡ ☞☛✠✂✍✂✟✡✏✣ (✩✣✑✂✗ ★✂✞✞✂ ☞✄✣ ✄☛✩✎✡✆✣✣, ✑ 

✑☛✍✄✂✞✟✡ 205 ✣✏✣ 210 ✎✆✡✘, ✑ 1 ✤☛✎ ✣ ✑☛ ✑✍✄☛✞✏☛★ ✞☛-

✞✟☛✗✆✣✣) ☛✬✗✍✂✟✡✏✛✆☛ ✞✏✡✎☎✡✟ ✞☛☞✄☛✑☛✩✎✂✟✛ ✄✂✆✤☛★ 

✬✝✠✂ ☞☛ ✠✂✩✎☛★☎ ✣✍ ✆✣✌; 

5. ✑✠✏✮✧✡✆✣✡ ✑ ✠✂✟✂✏☛✤✣ ✣ ✎✄☎✤✣✡ ✣✍✎✂✆✣✗ ✣✆-

✳☛✄★✂✫✣✣ ☛ ✤☛★☛✍✣✤☛✟✆☛✞✟✣ ✣ ✤✡✟✡✄☛✍✣✤☛✟✆☛✞✟✣ ✬✝✠✂ 

☞☛ ✠☛★☛✏☛✞✟✣ (✎✏✗ ☞☛✄☛✎, ✠☛✟☛✄✝✡ ✡✭✯ 15-20 ✏✡✟ ✬✝✏✣ 

✄☛✤✂✟✝★✣), ✧✯✄✆☛✘ ✣✏✣ ✠✄✂✞✆☛✘ ★✂✞✟✣ (✎✏✗ ✞✣★★✡✆-

✟✂✏✛✞✠☛✘ ★✗✞✆☛✘ ☞☛✄☛✎✝ ✑ ✱✿✹);  

6. ✣✞☞☛✏✛✍☛✑✂✆✣✡ ✴✵✶-✟✡✌✆☛✏☛✤✣✘ ✎✏✗ ✣✎✡✆✟✣-

✳✣✠✂✫✣✣ ✩✣✑☛✟✆✝✌, ☛✫✡✆✠✣ ✤✡✆✡✟✣✧✡✞✠☛✘ ☛✬☎✞✏☛✑-

✏✡✆✆☛✞✟✣ ✆✡✩✆☛✞✟✣ ★✗✞✂ ✣ ✎✄☎✤✣✌ ✟✡✞✟☛✑; ☞✄✣★✡✆✡✆✣✡ 

☎✏✛✟✄✂✍✑☎✠☛✑✝✌ ☞✄✣✬☛✄☛✑ ✑ ✫✡✏✗✌ ☞✄✣✩✣✍✆✡✆✆☛✤☛ 

✟✡✞✟✣✄☛✑✂✆✣✗ ✩✣✑☛✟✆✝✌ ✆✂ ✟☛✏✭✣✆☎ ✞☞✣✆✆☛✤☛ ✞✂✏✂ ✣ 

✄✂✍✑✣✟✣✗ ★☎✞✠☎✏✂✟☎✄✝; ☞✄✣★✡✆✡✆✣✡ ✞☛✑✄✡★✡✆✆✝✌ ★✡-

✟☛✎☛✑ ✤✡✆✡✟✣✧✡✞✠☛✤☛ ✂✆✂✏✣✍✂ ★✂✞✞☛✑✝✌ ✎✂✆✆✝✌ ✑ ✞✣-

✞✟✡★✡ ✣✞☞✝✟✂✆✣✗ ✬✝✧✠☛✑ ✑ ✞☞✡✫✣✂✏✣✍✣✄☛✑✂✆✆☛★ ✫✡✆-

✟✄✡ [8]. 

✷✡✄✡✧✣✞✏✡✆✆✝✡ ☞☛✏☛✩✡✆✣✗, ☞☛ ✎✂✆✆✝★ ✰. ✹★✡✄-

✌✂✆☛✑✂, ✄✡✂✏✣✍☛✑✂✆✝ ✑☛ ✑✞✡✌ ✞✟✄✂✆✂✌ ✞ ✄✂✍✑✣✟✝★ ★✗✞-

✆✝★ ✞✠☛✟☛✑☛✎✞✟✑☛★, ☛✎✆✂✠☛ ✑ ✥☛✞✞✣✣  ✆✡✟ ✟✂✠✣✌ ✞✡-

✏✡✠✫✣☛✆✆✝✌ ☞✄☛✤✄✂★★ ✣ ✞✟✄☎✠✟☎✄. ✷☛✚✟☛★☎ «✑✂✩✆✡✘-

✪✡✘ ✍✂✎✂✧✡✘ ☛✟✡✧✡✞✟✑✡✆✆☛✘ ✍☛☛✟✡✌✆✣✧✡✞✠☛✘ ✆✂☎✠✣ ✣ 

☞✄✂✠✟✣✠✣ ✗✑✏✗✡✟✞✗ ✞☛✍✎✂✆✣✡ ☎✞✏☛✑✣✘ ✣ ☞✄✡✎☞☛✞✝✏☛✠ 

✎✏✗ ✤✡✆✡✟✣✧✡✞✠☛✤☛ ☞✄☛✄✝✑✂ ✑ ★✗✞✆☛★ ✞✠☛✟☛✑☛✎✞✟✑✡, 

✬✡✍ ✠☛✟☛✄☛✤☛ ★✡✌✂✆✣✧✡✞✠☛✡ ☎✑✡✏✣✧✡✆✣✡ ✧✣✞✏✡✆✆☛✞✟✣ 

☞☛✤☛✏☛✑✛✗ ✍✂ ✞✧✯✟ ✣★☞☛✄✟✂ ✣ ✞☛✬✞✟✑✡✆✆✝✌ ✄✡✞☎✄✞☛✑ 

☎✞☞✡✌✂ ✆✡ ☞✄✣✆✡✞✡✟. ✶ ✟✂✠✣★ ☎✞✏☛✑✣✗★ ✞✏✡✎☎✡✟ ☛✟✆✡-

✞✟✣ ✞☛✍✎✂✆✣✡ ✞☛✑✄✡★✡✆✆☛✘ ✣✆✳✄✂✞✟✄☎✠✟☎✄✝ ☛✟✄✂✞✏✣, 

✄✂✍✄✂✬☛✟✠☎ ✣ ✄✡✂✏✣✍✂✫✣✮ ✡✎✣✆☛✘ ☞✄☛✤✄✂★★✝ ✤✡✆✡✟✣-

✧✡✞✠☛✤☛ ✞☛✑✡✄✪✡✆✞✟✑☛✑✂✆✣✗ ★✗✞✆✝✌ ☞☛✄☛✎ ✞✠☛✟✂, ☛✞-

✆☛✑✂✆✆☛✘ ✆✂ ✆☛✑✡✘✪✣✌ ✎☛✞✟✣✩✡✆✣✗✌ ✆✂☎✠✣ ✣ ☞✄✂✠✟✣-

✠✣» [8, 9 ✣ ✎✄.]. 

❀✡✆✟✄✂✏✣✍☛✑✂✆✆✂✗ ✞✣✞✟✡★✂ ☎☞✄✂✑✏✡✆✣✗ ✞✡✏✡✠✫✣-

☛✆✆✝★ ☞✄☛✫✡✞✞☛★, ☞☛ ★✆✡✆✣✮ ✸. ✹. ✺✑✂✆☛✑✂ (2005), ✑ 

✫✡✏☛★ ✣★✡✡✟ ✄✗✎ ✞☎✭✡✞✟✑✡✆✆✝✌ ☞✄✡✣★☎✭✡✞✟✑, ✂ ✣★✡✆-

✆☛:  

1. ★✣✆✣★✣✍✣✄☎✡✟ ✍✂✟✄✂✟✝ ✆✂ ✟✡✌✆✣✧✡✞✠☛✡ ✣ ☞✄☛-

✤✄✂★★✆☛✡ ☛✬✡✞☞✡✧✡✆✣✡; 

2. ☞☛✑✝✪✂✡✟ ✞✟✡☞✡✆✛ ✎☛✞✟☛✑✡✄✆☛✞✟✣ ☎✧✯✟✂ ✣✞-

✌☛✎✆✝✌ ✎✂✆✆✝✌ ☞✄✣ ✳☛✄★✣✄☛✑✂✆✣✣ ✣✆✳☛✄★✂✫✣☛✆✆✝✌ 

✬✂✍ ✄✡✤✣☛✆✂✏✛✆☛✤☛ ✣ ☞☛✄☛✎✆☛✤☛ ☎✄☛✑✆✗; 

3. ☎☞✄☛✭✂✡✟ ✣ ☎✎✡✪✡✑✏✗✡✟ ✟✡✌✆☛✏☛✤✣✮ ☛✬★✡✆✂ 

✣✆✳☛✄★✂✫✣✡✘ ★✡✩✎☎ ✬✂✍✂★✣ ✎✂✆✆✝✌ ✆✂ ☎✄☛✑✆✡ ✄✡✤✣☛-

✆☛✑ ✣ ☞☛✄☛✎; 

4. ☛✬✡✞☞✡✧✣✑✂✡✟ ✬☛✏✡✡ ☛☞✡✄✂✟✣✑✆☎✮ ✂✠✟☎✂✏✣✍✂-

✫✣✮ ✎✂✆✆✝✌ ✎✏✗ ✄✡✤✣☛✆✂✏✛✆✝✌ ☛✄✤✂✆✣✍✂✫✣✘ ✣ ☞☛-

✄☛✎✆✝✌ ✂✞✞☛✫✣✂✫✣✘ ☞☛ ☞✏✡★✡✆✆☛✘ ✄✂✬☛✟✡; 

5. ✑ ✆✂✣✬☛✏✛✪✡✘ ✞✟✡☞✡✆✣ ✞☛☛✟✑✡✟✞✟✑☎✡✟ ★✡✩✎☎-

✆✂✄☛✎✆✝★ ✟✄✡✬☛✑✂✆✣✗★ ☞☛ ✄✡✤✣✞✟✄✂✫✣✣ ✣ ✣✎✡✆✟✣✳✣-

✠✂✫✣✣ ☞✏✡★✡✆✆✝✌ ✩✣✑☛✟✆✝✌ [48]. 

✥✡✪✂✗ ✎✂✆✆✝✡ ✍✂✎✂✧✣, ✂ ✟✂✠✩✡ ✍✂✎✂✧✣ ✫✡✆✟✄✂✏✣-

✍✂✫✣✣ ✞✡✏✡✠✫✣☛✆✆☛✘ ✄✂✬☛✟✝, ✢✹✢ «✻☛✞✠☛✑✞✠☛✡» ☞☛ 

☞✏✡★✡✆✆☛✘ ✄✂✬☛✟✡ ✑ ✆✂✞✟☛✗✭✡✡ ✑✄✡★✗ ✄✂✞✪✣✄✗✡✟ ★✂✞-

✪✟✂✬✝ ✣✞☞✝✟✂✆✣✗ ✞✑☛✣✌ ✬✝✠☛✑, ✍✂✠✏✮✧✂✗ ✞☛☛✟✑✡✟-
✞✟✑☎✮✭✣✡ ✞☛✤✏✂✪✡✆✣✗ ✞ ☞✏✡★✡✆✆✝★✣ ✞✏☎✩✬✂★✣ ✎✄☎-

✤✣✌ ✄✡✤✣☛✆☛✑ ✆✂ ☞☛✞✟✂✑✠☎ ✣★ ✞☞✡✄★✝ ☞✄☛✑✡✄✗✡★✝✌ 

✩✣✑☛✟✆✝✌ ✆✂ ★✂✠✞✣★✂✏✛✆☛ ✑☛✍★☛✩✆✝✌ ✏✛✤☛✟✆✝✌ 

☎✞✏☛✑✣✗✌ [165]. 

✜ ✫✡✆✟✄✂✏✣✍☛✑✂✆✆☛✘ ✞✣✞✟✡★✡ ☎☞✄✂✑✏✡✆✣✗ ✟✂✠✩✡ 

☛✞☛✬☛✡ ✍✆✂✧✡✆✣✡ ☎✧✯✆✝✡ ✣ ☞✄✂✠✟✣✠✣ ☛✟✑☛✎✗✟ ✄✡✤✣☛-

✆✂✏✛✆✝★ ✣✆✳☛✄★✂✫✣☛✆✆☛-✑✝✧✣✞✏✣✟✡✏✛✆✝★ ✫✡✆✟✄✂★. 

✜✞✗ ☛☞✡✄✂✟✣✑✆✂✗ ✂✠✟☎✂✏✣✍✂✫✣✗ ✬✂✍✝ ✎✂✆✆✝✌ ✬✝✠☛✑-

☞✄☛✣✍✑☛✎✣✟✡✏✡✘ (✣✆✳☛✄★✂✫✣✗ ☛ ✠☛✏✣✧✡✞✟✑✡ ✣ ✠✂✧✡✞✟✑✡ 

✆✂✠☛☞✏✡✆✆☛✘ ✞☞✡✄★✝, ☛✬✼✯★✂✌ ✄✡✂✏✣✍✂✫✣✣ ✣ ✎✄.), ☞☛ 

★✆✡✆✣✮ ✸. ✹. ✺✑✂✆☛✑✂, «✎☛✏✩✆✂ ☛✞☎✭✡✞✟✑✏✗✟✛✞✗ 

✆✡☞☛✞✄✡✎✞✟✑✡✆✆☛ ✑ ☛✄✤✂✆✣✍✂✫✣✗✌ ☞☛ ✣✞✠☎✞✞✟✑✡✆✆☛★☎ 

☛✞✡★✡✆✡✆✣✮ ✞✡✏✛✞✠☛✌☛✍✗✘✞✟✑✡✆✆✝✌ ✩✣✑☛✟✆✝✌, ✂ ✣✆-

✳☛✄★✂✫✣☛✆✆✂✗ ✬✂✍✂ ✎✂✆✆✝✌, ✞☛✍✎✂✑✂✡★✂✗ ✑ ✥✜❀, ☞☛-

✞✏☎✩✣✟ ★✂✞✞✣✑☛★ ✎✏✗ ✄✡✪✡✆✣✗ ✞✏✡✎☎✮✭✣✌ ✞✡✏✡✠✫✣-

☛✆✆✝✌ ✍✂✎✂✧: ☛☞✡✄✂✟✣✑✆☛✡ ☎☞✄✂✑✏✡✆✣✡ ✞✟✂✎☛★ (✑✝✎✂✧✂ 
✞✑☛✎☛✠, ✂✆✂✏✣✍☛✑, ☞✄☛✤✆☛✍☛✑ ✑✏✂✎✡✏✛✫✂★ ☞✏✡★✡✆✆✝✌ 

✩✣✑☛✟✆✝✌); ✳☛✄★✣✄☛✑✂✆✣✡ ☞✏✡★✡✆✆✝✌ ✞✡✄✟✣✳✣✠✂✟☛✑ 

✩✣✑☛✟✆✝✌ ☞✄✣ ☞✏✡★✡✆✆✝✌ ☞✄☛✎✂✩✂✌; ✞✑☛✎ ✣ ✂✆✂✏✣✍ 
✄✡✍☎✏✛✟✂✟☛✑ ✬☛✆✣✟✣✄☛✑✠✣ ✆✂ ☎✄☛✑✆✗✌ ✌☛✍✗✘✞✟✑✂, ✄✂✘☛-

✆✂, ✄✡✤✣☛✆✂; ✳☛✄★✣✄☛✑✂✆✣✡ ✣✆✳☛✄★✂✫✣✣ ✎✏✗ ☛✞☎-

✭✡✞✟✑✏✡✆✣✗ ✠☛✆✟✄☛✏✛✆✝✌ ✳☎✆✠✫✣✘ (✎✏✗ ☛✄✤✂✆☛✑ ✽☛✞-

☞✏✡★✣✆✞☞✡✠✫✣✣); ✄✡✪✡✆✣✡ ✞✡✏✡✠✫✣☛✆✆✝✌ ✍✂✎✂✧ ☞☛ 

✍✂☞✄☛✞☎ ☞✏✡★✡✆✆✝✌ ✌☛✍✗✘✞✟✑; ✳☛✄★✣✄☛✑✂✆✣✡ ✣✞✌☛✎-

✆✝✌ ★✂✞✞✣✑☛✑ ✎✏✗ ✂✠✟☎✂✏✣✍✂✫✣✣ ✬✂✍✝ ✎✂✆✆✝✌ ☞✏✡★✡✆-

✆✝✌ ✩✣✑☛✟✆✝✌ ☞☛✄☛✎✆☛✤☛ ☎✄☛✑✆✗ ☎☞✄✂✑✏✡✆✣✗» [48]. 

✵✂ ☎✄☛✑✆✡ ☎☞✄✂✑✏✡✆✣✗ ☞✏✡★✡✆✆☛✘ ✄✂✬☛✟☛✘ ✑ ☞☛-

✄☛✎✡ (☞☛☞☎✏✗✫✣✣) ✣✆✳☛✄★✂✫✣☛✆✆✂✗ ✬✂✍✂ ★☛✩✡✟ ✬✝✟✛ 

☞✄✡✎✆✂✍✆✂✧✡✆✂ «✎✏✗ ☛☞✄✡✎✡✏✡✆✣✗ ✞✡✏✡✠✫✣☛✆✆☛-

✤✡✆✡✟✣✧✡✞✠☛✘ ✞✣✟☎✂✫✣✣ ✑ ☞☛✄☛✎✡, ✣✏✣ ☞☛☞☎✏✗✫✣✣, ✣ ✡✯ 
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❚❯❚❱❲❳❚; ❨❩❚❬❯❲❭❪❱❫❯❴❵ ❛❚❩❚❜❭❪❩❲❨❭❲❜❲ ❝❴❩❴❞, ❩❪❡❲❴-

❯❴❬, ❢❜❴❯❴❣❲❤❪❨❜❲❛ ❩❚❵❴❯❴❬ ❝❴ ✐❩❴❬❯❥ ❩❚❳❬❲❭❲❦ 
❝❱❪❣❪❯❯❴❵ ❧❚❳♠; ❩❚❳❩❚❧❴❭❜❲ ❨❪❱❪❜♥❲❴❯❯♠❛ ❝❩❴❡❩❚❣❣ 

❬ ❴❧❱❚❨❭❲ ❝❱❪❣❪❯❯❴❡❴ ♦❲❬❴❭❯❴❬❴❞❨❭❬❚; ❴♥❪❯❜❲ ❝❱❪-
❣❪❯❯♠❛ ❜❚❤❪❨❭❬ ♦❲❬❴❭❯♠❛ ❝❴ ❩❚❳❱❲❤❯♠❣ ❝❚❩❚❣❪❭❩❚❣ 

❲ ❨ ✐❤♣❭❴❣ ♥❪❱❪❵ ❨❪❱❪❜♥❲❴❯❯❴❵ ❩❚❧❴❭♠; ❴♥❪❯❜❲ ❡❪❯❪-
❭❲❤❪❨❜❲❛ ❭❩❪❯❞❴❬ ❝❴ ❨❪❱❪❜♥❲❴❯❯♠❣ ❝❩❲❳❯❚❜❚❣ ❬ ❝❴-

❩❴❞❪, ❝❴❝✐❱❦♥❲❲; q❴❩❣❲❩❴❬❚❯❲❦ ❴❨❯❴❬❯♠❛ ❨❪❱❪❜♥❲-

❴❯❯♠❛ ❡❩✐❝❝ ♦❲❬❴❭❯♠❛ (❴❭♥❴❬ ❧♠❜❴❬, ❴❭♥❴❬ ❜❴❩❴❬, 
❣❚❭❪❩❪❵ ❧♠❜❴❬); ❜❩❚❭❜❴❨❩❴❤❯❴❡❴ ❲ ❞❴❱❡❴❨❩❴❤❯❴❡❴ 

❝❩❴❡❯❴❳❲❩❴❬❚❯❲❦ ❞❲❯❚❣❲❜❲ ❩❚❳❬❲❭❲❦ ❝❱❪❣❪❯❯❴❡❴ ♦❲-

❬❴❭❯❴❬❴❞❨❭❬❚ ❬ r❴❨❨❲❲» [48]. 

s❩❲ ❢❭❴❣ t. ✉✐❱❱❪❩ (2006) ❴❭❣❪❤❚❪❭, ❤❭❴ «❡❪❯❪-
❭❲❤❪❨❜❲❵ ❝❩❴❡❩❪❨❨ ❬ ❣❴❱❴❤❯❴❣ ❨❜❴❭❴❬❴❞❨❭❬❪ ❝❩❚❜❭❲-

❤❪❨❜❲ ❴❧❪❨❝❪❤❲❬❚❪❭❨❦ ❳❚ ❨❤♣❭ ❭❩♣❛ ❜❚❭❪❡❴❩❲❵ ❝❩❪❞❜❴❬ 
– ❴❭♥❴❬ ❧♠❜❴❬, ❴❭♥❴❬ ❜❴❩❴❬, ❣❚❭❪❩❪❵ ❧♠❜❴❬. ✈❚❭❪❩❲ 

❜❴❩❴❬ ❲❡❩❚❥❭ ❯❪❳❯❚❤❲❭❪❱❫❯✐❥ ❩❴❱❫, ❭❚❜ ❜❚❜ ❞❱❦ ❩❚❳-
❬❪❞❪❯❲❦ ❴❨❭❚❬❱❦❥❭❨❦ ❝❴❤❭❲ ❬❨❪ ❭♣❱❜❲. ✉❜❴❩❴❨❭❫ ❨❣❪-
❯♠ ❝❴❜❴❱❪❯❲❵ ❴❭♥❴❬ ❨❴❨❭❚❬❱❦❪❭ 7-8 ❱❪❭, ❣❚❭❪❩❪❵ – 4-6 

❱❪❭. ✇❨❱❲ ❬ ❴❞❯❴❣ ❩❪❡❲❴❯❪ ❝❩❴❬❪❞❪❯❚ ❞❴❨❭❴❬❪❩❯❚❦ 
❴♥❪❯❜❚ ❬ ❨❴❴❭❬❪❭❨❭❬❲❲ ❨ ❪❞❲❯♠❣❲ ❝❩❚❬❲❱❚❣❲, ❭❴ ❴❯❚, 
❜❴❯❪❤❯❴, ❞❴❱♦❯❚ ❧♠❭❫ ❬❯❪❨❪❯❚ ❬ ❪❞❲❯♠❵ ❪♦❪❡❴❞❯♠❵ 

❜❚❭❚❱❴❡ ❜❚❜ ❴q❲♥❲❚❱❫❯❚❦. s❴❨❜❴❱❫❜✐ ❨ ❡❴❞❚❣❲ ❴♥❪❯❜❚ 
❧♠❜❴❬ ❝❴ ❜❚❤❪❨❭❬✐ ❝❴❭❴❣❨❭❬❚ ❣❪❯❦❪❭❨❦, ❭❴ ❝❴❨❭❴❦❯-

❯♠❵ ❣❴❯❲❭❴❩❲❯❡ ❝❱❪❣❪❯❯❴❵ ♥❪❯❯❴❨❭❲ (❝❪❩❪❞❚❥①❪❵ 

❨❝❴❨❴❧❯❴❨❭❲) ❧♠❜❴❬ ❴❭❩❚♦❚❪❭ ❜❚❜ ✐❩❴❬❪❯❫ ❡❪❯❪❭❲❤❪-
❨❜❴❡❴ ❭❩❪❯❞❚ ❬ ❝❴❩❴❞❚❛, ❭❚❜ ❲ ❲❨❭❲❯❯✐❥ ❝❱❪❣❪❯❯✐❥ 

♥❪❯❯❴❨❭❫ ❧♠❜❚ ❯❚ ❝❴❨❱❪❞❯❥❥ ❞❚❭✐». ②❱❦ ❢❭❴❡❴, ❝❴ 

❣❯❪❯❲❥ t. ✉✐❱❱❪❩, ❯✐♦❯♠: «❪❞❲❯♠❵ ❴❩❡❚❯ (❴❧①❪-
❨❭❬❪❯❯♠❵ ❲❱❲ ❚❞❣❲❯❲❨❭❩❚❭❲❬❯♠❵), ❜❴❴❩❞❲❯❲❩✐❥①❲❵ 

❲ ❴❧❴❧①❚❥①❲❵ ❬❴❝❩❴❨♠ ❴♥❪❯❜❲ ❧♠❜❴❬ ❝❴ ❜❚❤❪❨❭❬✐ 

❝❴❭❴❣❨❭❬❚; ❯❴❬❚❦ ❲❯❨❭❩✐❜♥❲❦ ❝❴ ❴♥❪❯❜❪ ❧♠❜❴❬ ❝❴ ❜❚-
❤❪❨❭❬✐ ❝❴❭❴❣❨❭❬❚; ♦❪❱❚❭❪❱❫❯❚ ❴♥❪❯❜❚ ❧♠❜❴❬ ❝❴ ❜❚❤❪-
❨❭❬✐ ❝❴❭❴❣❨❭❬❚ ❬ ❯❪❨❜❴❱❫❜❲❛ ❩❪❡❲❴❯❚❛; ❝❪❩❪❴♥❪❯❜❚ 
❧♠❜❴❬, ❪❨❱❲ ❲❛ ❨❪❣❦ ❲❨❝❴❱❫❳✐❪❭❨❦ ❯❪❨❜❴❱❫❜❴ ❱❪❭». ③ 

♥❪❱❴❣, ❝❴ ❣❯❪❯❲❥ t. ✉✐❱❱❪❩, ❨❪❱❪❜♥❲❦ ❣❴❱❴❤❯❴❡❴ 

❨❜❴❭❚ ❴❭❬❪❤❚❱❚ ❭❩❪❧❴❬❚❯❲❦❣ ❬❩❪❣❪❯❲, ❭❪❝❪❩❫ ❯❪❴❧❛❴-

❞❲❣❴ ❴❧❯❴❬❲❭❫ ❲ ✐❬❪❱❲❤❲❭❫ ❤❲❨❱❴ ❧♠❜❴❬ ❬ ❴❩❡❚❯❲❳❚-
♥❲❦❛ ❝❴ ❲❨❜✐❨❨❭❬❪❯❯❴❣✐ ❴❨❪❣❪❯❪❯❲❥ ❳❚ ❨❤♣❭ ❨♠❯❴❬❪❵ 

❧♠❜❴❬-❱❲❞❪❩❴❬ ❣❲❩❴❬❴❵ ❨❪❱❪❜♥❲❲; ❬ ❧❱❲♦❚❵④❲❪ ❡❴❞♠ 

❴❭❜❚❳❚❭❫❨❦ ❴❭ ❲❨❝❴❱❫❳❴❬❚❯❲❦ ❧❪❨❝❪❩❨❝❪❜❭❲❬❯♠❛ ❧♠❜❴❬ 

❨❭❚❩❴❵ ❨❪❱❪❜♥❲❲, ❬ ❭❴❣ ❤❲❨❱❪ ❲ ❴♥❪❯❪❯❯♠❛ ❝❴ ❜❚❤❪-
❨❭❬✐ ❝❴❭❴❣❨❭❬❚; ❩❚❳❩❚❧❴❭❚❭❫ ❤♣❭❜❲❪ ❯❴❩❣❚❭❲❬❯♠❪ ❞❴-

❜✐❣❪❯❭♠ ❝❴ ❴♥❪❯❜❪ ❧♠❜❴❬ ❝❴ ❜❚❤❪❨❭❬✐ ❝❴❭❴❣❨❭❬❚; ❲❨-
❝❴❱❫❳❴❬❚❭❫ ❝❩❲ ❴♥❪❯❜❪ ❨❴❬❩❪❣❪❯❯♠❪ ❣❪❭❴❞♠ (BLUP ❲ 

Animal Model); ❨❴❳❞❚❭❫ ❪❞❲❯♠❵ ♥❪❯❭❩, ❜✐❞❚ ❧✐❞❪❭ ❝❴-

❨❭✐❝❚❭❫ ❲❯q❴❩❣❚♥❲❦ ❴ ❧♠❜❚❛ ❝❩❪❞❝❩❲❦❭❲❵ ❝❴ ❲❨❜✐❨-
❨❭❬❪❯❯❴❣✐ ❴❨❪❣❪❯❪❯❲❥. ⑤❪❱❚❭❪❱❫❯❴ ❤❚❨❭❫ ❨❩❪❞❨❭❬, 
❬♠❞❪❱❦❪❣♠❛ ❲❳ q❪❞❪❩❚❱❫❯❴❡❴ ❧❥❞♦❪❭❚ ❯❚ ❝❴❞❞❪❩♦❜✐ 

❝❱❪❣❪❯❯❴❡❴ ❞❪❱❚, ❩❚❨❛❴❞❴❬❚❭❫ ❯❚ ❝❴❜✐❝❜✐ ❨❝❪❩❣♠ 

❧♠❜❴❬-❱❲❞❪❩❴❬ ❣❲❩❴❬❴❵ ❨❪❱❪❜♥❲❲. s❴❱❪❳❯♠❣ ❧✐❞❪❭ ❬ 

❩❪❡❲❴❯❚❛, ❡❞❪ ❞❴❭❲❩✐❥❭❨❦ ❝❴❨❭❚❬❜❲ ❨❝❪❩❣♠, ❬♠❞❪❱❦❭❫ 

❢❭❲ ❨❩❪❞❨❭❬❚ ❯❚❝❩❦❣✐❥ ❛❴❳❦❵❨❭❬❚❣ ❲ ❭❴❱❫❜❴ ❞❱❦ ❝❩❲-

❴❧❩❪❭❪❯❲❦ ❨❝❪❩❣♠ ❧♠❜❴❬ ❨❴❬❩❪❣❪❯❯❴❵ ❨❪❱❪❜♥❲❲ ❬❯❪ 
❳❚❬❲❨❲❣❴❨❭❲ ❴❭ ❩❪❡❲❴❯❚ ❝❩❴❲❳❬❴❞❨❭❬❚ ❨❝❪❩❣♠ [154]. 

③ ❬❴❝❩❴❨❚❛ ❴❝❭❲❣❲❳❚♥❲❲ ❨❪❱❪❜♥❲❴❯❯❴❡❴ ❝❩❴♥❪❨-
❨❚, ❣❪♦❞✐ ❭❪❣,  ❴❨❴❧❴❡❴ ❬❯❲❣❚❯❲❦ ❳❚❨❱✐♦❲❬❚❥❭ ❯❚✐❤-

❯♠❪ ❩❚❧❴❭♠ ③. ✈. ⑥✐❳❯❪♥❴❬❚ [68-70, 72-74]. ③ ❤❚❨❭❯❴-

❨❭❲, ❝❩❴q❪❨❨❴❩ ③. ✈. ⑥✐❳❯❪♥❴❬ ❴❭❣❪❤❚❪❭, ❤❭❴ ❩❚❳❩❚-
❧❴❭❜❚ ❴❝❭❲❣❚❱❫❯❴❵ ❝❩❴❡❩❚❣❣♠ ❨❪❱❪❜♥❲❲ ❱❥❧❴❡❴ 

✐❩❴❬❯❦ (❨❭❚❞❴, ❝❴❩❴❞❚) ❦❬❱❦❪❭❨❦ ❣❯❴❡❴❝❱❚❯❴❬♠❣, ❞❲-

❯❚❣❲❤❯♠❣ ❝❩❴♥❪❨❨❴❣. s❴ ❪❡❴ ❣❯❪❯❲❥, ❞❚❯❯❚❦ ❝❩❴♥❪-

❞✐❩❚  ❬❜❱❥❤❚❪❭ ❬ ❨❪❧❦ ❨❱❪❞✐❥①❲❪ ❢❭❚❝♠ [68]: «❴❝❩❪-
❞❪❱❪❯❲❪ ♥❪❱❲ ❨❪❱❪❜♥❲❲; ❴❝❩❪❞❪❱❪❯❲❪ ❨❲❨❭❪❣♠ ❨❪❱❪❜-

♥❲❲; ❴❝❩❪❞❪❱❪❯❲❪ ❜❩❲❭❪❩❲❪❬ ❨❪❱❪❜♥❲❲; ❴♥❪❯❜✐ ❧❲❴❱❴-

❡❲❤❪❨❜❲❛, ❨❪❱❪❜♥❲❴❯❯♠❛ ❲ ❢❜❴❯❴❣❲❤❪❨❜❲❛ ❝❚❩❚❣❪❭-
❩❴❬; ❩❚❳❩❚❧❴❭❜✐ ❣❪❭❴❞❴❬ ❝❩❴❡❯❴❳❚ ❢qq❪❜❭❲❬❯❴❨❭❲ ❨❪-
❱❪❜♥❲❲ ❲ ❣❚❭❪❣❚❭❲❤❪❨❜❴❵ ❣❴❞❪❱❲ ❨❪❱❪❜♥❲❴❯❯❴❡❴ ❝❩❴-

♥❪❨❨❚; ❩❚❳❩❚❧❴❭❜✐ ❜❴❣❝❫❥❭❪❩❯❴❵ ❝❩❴❡❩❚❣❣♠ ❲ ❲❣❲❭❚-
♥❲❴❯❯❴❪ ❣❴❞❪❱❲❩❴❬❚❯❲❪ ❚❱❫❭❪❩❯❚❭❲❬❯♠❛ ❬❚❩❲❚❯❭❴❬ 

❝❩❴❡❩❚❣❣♠ ❨❪❱❪❜♥❲❲; ❚❯❚❱❲❳ ❚❱❫❭❪❩❯❚❭❲❬❯♠❛ ❬❚❩❲❚❯-

❭❴❬ ❲ ❬♠❧❴❩ ❯❚❲❱✐❤④❪❡❴ (❴❝❭❲❣❚❱❫❯❴❡❴) ❲❳ ❯❲❛ ❞❱❦ 
❬❯❪❞❩❪❯❲❦». 

⑦qq❪❜❭❲❬❯❴❨❭❫ ❨❪❱❪❜♥❲❲, ❨❴❡❱❚❨❯❴ ③. ✈. ⑥✐❳❯❪-
♥❴❬✐, «❳❚❬❲❨❲❭ ❴❭ ❨❭❪❝❪❯❲ ❡❪❯❪❭❲❤❪❨❜❴❵ ❲❳❣❪❯❤❲❬❴❨❭❲ 

❝❩❲❳❯❚❜❴❬, ❞❴❨❭❴❬❪❩❯❴❨❭❲ ❴♥❪❯❜❲ ❝❱❪❣❪❯❯❴❵ ♥❪❯❯❴-

❨❭❲ ♦❲❬❴❭❯♠❛, ❲❯❭❪❯❨❲❬❯❴❨❭❲ ❲❛ ❴❭❧❴❩❚ ❲ ❲❨❝❴❱❫❳❴-

❬❚❯❲❦, ❝❴❢❭❴❣✐ ❴❨❯❴❬❯♠❣❲ ❢❱❪❣❪❯❭❚❣❲ ❨❪❱❪❜♥❲❴❯❯❴❵ 

❩❚❧❴❭♠ ❨ ❣❴❱❴❤❯♠❣ ❨❭❚❞❴❣ ❦❬❱❦❥❭❨❦: ❡❪❯❪❭❲❤❪❨❜❚❦ 
❴♥❪❯❜❚ ♦❲❬❴❭❯♠❛ (❲❱❲ ✐❤❚❨❭❲❪ ❬ ❯❪❵); ❴❭❧❴❩ ♦❲❬❴❭-
❯♠❛ ❨ ❯❚❲❱✐❤④❲❣❲ ❡❪❯❴❭❲❝❚❣❲ ❲ ❝❴❞❧❴❩ ❝❚❩ ❞❱❦ ❝❴-

❱✐❤❪❯❲❦ ❩❪❣❴❯❭❯❴❡❴ ❣❴❱❴❞❯❦❜❚ ❨❱❪❞✐❥①❪❵ ❡❪❯❪❩❚-
♥❲❲. ⑧❪❣ ❞❴❨❭❴❬❪❩❯❪❪ ❨❞❪❱❚❯ ❝❩❴❡❯❴❳ ❡❪❯❴❭❲❝❚ ❧♠❜❴❬ 

❲ ❜❴❩❴❬, ❤❪❣ ♦❪❨❭❤❪ ❝❩❴❲❳❬❪❞❪❯ ❴❭❧❴❩ ♦❲❬❴❭❯♠❛ ❨ 
❱✐❤④❲❣❲ ❡❪❯❴❭❲❝❚❣❲ ❲ ❤❪❣ ❧❴❱❫④❪ ❝❴❭❴❣❨❭❬❚ ❝❴❱✐-

❤❪❯❴ ❴❭ ❢❭❲❛ ♦❲❬❴❭❯♠❛, ❭❪❣ ❬♠④❪ ❢qq❪❜❭ ❨❪❱❪❜♥❲❲ 

(❡❪❯❪❭❲❤❪❨❜❲❵ ❝❩❴❡❩❪❨❨). ⑦❭❴ ❴❨❯❴❬❯❴❵ ❝❩❲❯♥❲❝ ❨❪-
❱❪❜♥❲❲ ❬ ♦❲❬❴❭❯❴❬❴❞❨❭❬❪. ⑥❴❱❲❤❪❨❭❬❪❯❯♠❪ ❝❴❜❚❳❚❭❪-
❱❲ ❴♥❪❯❜❲, ❴❭❧❴❩❚ ❲ ❲❨❝❴❱❫❳❴❬❚❯❲❦ ♦❲❬❴❭❯♠❛ ❴❝❩❪❞❪-
❱❦❥❭❨❦ ❝❩❴❡❩❚❣❣❴❵ ❨❪❱❪❜♥❲❲, ❢qq❪❜❭❲❬❯❴❨❭❫ ❜❴❭❴❩❴❵ 

❣❴♦❪❭ ❧♠❭❫ ❨ ❴❝❩❪❞❪❱❪❯❯❴❵ ❨❭❪❝❪❯❫❥ ❞❴❨❭❴❬❪❩❯❴❨❭❲ 

❝❩❪❞❨❜❚❳❚❯❚ ❨❴❬❩❪❣❪❯❯♠❣❲ ❣❪❭❴❞❚❣❲ ❝❴❝✐❱❦♥❲❴❯❯❴❵ 

❡❪❯❪❭❲❜❲ ❬ ❝❩❴♥❪❨❨❪ ❝❱❚❯❲❩❴❬❚❯❲❦ ❨❪❱❪❜♥❲❲» [69]. 

③. ✈. ⑥✐❳❯❪♥❴❬ ❝❲④❪❭, ❤❭❴ «❝❱❚❯❲❩❴❬❚❯❲❪ ❦❬❱❦-
❪❭❨❦ ❴❞❯❲❣ ❲❳ ❴❨❯❴❬❯♠❛ ❢❱❪❣❪❯❭❴❬ ✐❝❩❚❬❱❪❯❲❦ ❨❪❱❪❜-

♥❲❴❯❯♠❣ ❝❩❴♥❪❨❨❴❣, ❴❞❯❚❜❴ ❲❨❝❴❱❫❳✐❪❣♠❪ ❬ r❴❨❨❲❲ 

❝❩❲❯♥❲❝♠, ❣❪❭❴❞♠ ❲ ❣❪❭❴❞❲❜❲ ❝❱❚❯❲❩❴❬❚❯❲❦ ❝❱❪-
❣❪❯❯❴❵ ❩❚❧❴❭♠ ❨ ❣❴❱❴❤❯♠❣ ❨❭❚❞❴❣ (❬❝❩❴❤❪❣, ❜❚❜ ❲ ❨ 
❝❴❩❴❞❚❣❲) ❯❪ ❚❞❪❜❬❚❭❯♠ ❯❚❜❴❝❱❪❯❯♠❣ ❣❲❩❴❬❴❵ ❲ ❴❭❪-
❤❪❨❭❬❪❯❯❴❵ ❯❚✐❜❴❵ ❳❯❚❯❲❦❣. ⑨❯❚❤❲❭❪❱❫❯✐❥ ❤❚❨❭❫ ❴❧⑩-

♣❣❚ ❩❚❳❩❚❧❚❭♠❬❚❪❣♠❛ ❬ ❨❭❩❚❯❪ ❝❱❚❯❴❬ ❝❱❪❣❪❯❯❴❵ ❩❚-
❧❴❭♠ ❳❚❯❲❣❚❥❭ ❲❨❭❴❩❲❦ ❛❴❳❦❵❨❭❬❚ ❲ ❨❭❚❞❚, ❡❪❯❪❚❱❴❡❲-

❤❪❨❜❲❪ ❨❛❪❣♠ ❱❲❯❲❵, ❴❝❲❨❚❯❲❪ ❨❪❣❪❵❨❭❬ ❲ ❝❩. ③ ❣❪❩❴-

❝❩❲❦❭❲❦❛ ❝❴ ❨❴❬❪❩④❪❯❨❭❬❴❬❚❯❲❥ ❨❭❚❞❚, ❜❚❜ ❝❩❚❬❲❱❴, ❬ 
❴❧❴❧①♣❯❯❴❣ ❬❲❞❪ ❴❭❩❚♦❚❥❭❨❦ ❱❲④❫ ❭❚❜ ❯❚❳♠❬❚❪❣♠❪ 
«♥❪❱❪❬♠❪ ❨❭❚❯❞❚❩❭♠», ♦❪❱❚❪❣♠❪ ❝❴❜❚❳❚❭❪❱❲ ❩❴❨❭❚ 
❝❩❴❞✐❜❭❲❬❯❴❨❭❲, ❣❲❯❲❣❚❱❫❯♠❪ q❪❯❴❭❲❝❲❤❪❨❜❲❪ ❨❭❚❯-

❞❚❩❭♠ ❞❱❦ ❴❭❧❴❩❚ ❩❪❣❴❯❭❯♠❛ ❭♣❱❴❜, ❜❴❩❴❬-
❝❪❩❬❴❭♣❱❴❜, ❣❚❭❪❩❪❵ ❧♠❜❴❬».  

❶❲❝❪❩❭❩❴q❲❩❴❬❚❯❯❴❪ ❳❯❚❤❪❯❲❪, ❝❴ ③. ✈. ⑥✐❳❯❪-
♥❴❬✐, ❝❩❲❞❚♣❭❨❦ ❩❚❧❴❭❪ ❨ ❱❲❯❲❦❣❲ ❲ ❨❪❣❪❵❨❭❬❚❣❲, ❢q-

q❪❜❭❲❬❯❴❨❭❫ ❲ ♥❪❱❪❨❴❴❧❩❚❳❯❴❨❭❫ ❜❴❭❴❩❴❵ ❞❚❬❯❴ ❭❩❪-
❧✐❪❭ ❴❧⑩❪❜❭❲❬❯❴❵ ❯❚✐❤❯❴❵ ❴♥❪❯❜❲. ③ ❱✐❤④❪❣ ❨❱✐❤❚❪ 
❞❚❥❭❨❦ ❨❛❪❣♠ ❨❜❩❪①❲❬❚❯❲❦ («s❴❱✐❤❪❯❲❪ ❲ ❩❚❳❬❪❞❪❯❲❪ 
«❬ ❨❪❧❪» ❝❴❣❪❨❪❵ ❬❭❴❩❴❡❴ ❝❴❜❴❱❪❯❲❦») ❲ ❝❱❚❯ ❲❯❞❲-

❬❲❞✐❚❱❫❯❴❡❴ ❳❚❜❩❪❝❱❪❯❲❦ ❱✐❤④❲❛ ❜❴❩❴❬ ❯❚ ❭❪❜✐①❲❵ 

❡❴❞ (❤❭❴, ❬ ❝❩❲❯♥❲❝❪, ❦❬❱❦❪❭❨❦ ❴❝❪❩❚❭❲❬❯♠❣ ❝❱❚❯❲❩❴-

❬❚❯❲❪❣). s❩❲ ❝❱❚❯❲❩❴❬❚❯❲❲ ❩❪❞❜❴ ❲❨❝❴❱❫❳✐❥❭❨❦ ❨❪-
❱❪❜♥❲❴❯❯❴-❡❪❯❪❭❲❤❪❨❜❲❪ ❝❚❩❚❣❪❭❩♠ ❲ ❝❩❚❜❭❲❤❪❨❜❲ ❯❪ 
❲❨❝❴❱❫❳✐❥❭❨❦ ❬❴❳❣❴♦❯❴❨❭❲ ❲❯q❴❩❣❚♥❲❴❯❯❴❵ ❲ ❜❴❣-

❝❫❥❭❪❩❯❴❵ ❭❪❛❯❴❱❴❡❲❵ [69]. 

❷❨❯❴❬❯❚❦ ❝❩❲❤❲❯❚ ❭❚❜❴❡❴ ❝❴❱❴♦❪❯❲❦, ❜❚❜ ❝❲④❪❭ 
③. ✈. ⑥✐❳❯❪♥❴❬ ❬ ❝❩❴❞❴❱♦❪❯❲❪ ❨❬❴❪❵ ❯❚✐❤❯❴❵ ❩❚❧❴❭♠, 

– «❤❩❪❳❬♠❤❚❵❯❴ ❨❱❚❧❴❪ ❝❩❴❯❲❜❯❴❬❪❯❲❪ ❭❪❴❩❲❲ ❨❪❱❪❜-



❸❹❺❻❺❼❹❽ ❾ ❿➀❻➁❿➂❺➃ ➄❺➅❽➆❿➇❾➀ ➈➉➊➋ ➌➍➊➎➏

➐➑

➒➓➓ ➔➓→➣↔↕➙➛, ➜➓➣➝➣➞➓➟➠➡➢➓➛ ➓ ➤➢➣↕➣➥➠↔➦➓➟➠➡➢➓➛ 

➥➠↔➣➧➣→, ➨➦➓↕➒➓➨➣→ ➓➥➓↔➩➒➓➣↕↕➣➞➣ ➥➣➧➠➝➓➦➣→➩↕➓➫ → 

➡➣➭↕➩↕➓➠ ➡➠➝➠➢➒➓➣↕➠➦➣→ ➓, ➡➣➣↔→➠↔➡↔→➠↕↕➣, → ➨➦➣➒➠➡➡ 
➨➝➩↕➓➦➣→➩↕➓➫ ➡➠➝➠➢➒➓➣↕↕➣➯ ➦➩➜➣↔➙» [69]. 

➲➩➢➔➠ ➳. ➵. ➸➺➭↕➠➒➣→ ➣↔➥➠➟➩➠↔, ➟↔➣ «➒➠➝➻ ➡➠-
➝➠➢➒➓➓ ➣➨➦➠➧➠➝➫➠↔ ➡➓➡↔➠➥➺ ➡➠➝➠➢➒➓➓ – ➣➡↕➣→↕➙➠ 
↕➩➨➦➩→➝➠↕➓➫ ➨➦➣→➠➦➢➓, ➣➒➠↕➢➓, ➣↔➜➣➦➩ ➓ ➓➡➨➣➝➻➭➣→➩-
↕➓➫ ➦➩➭➝➓➟↕➙➛ ➢➩↔➠➞➣➦➓➯ ➨➝➠➥➠↕↕➙➛ ➔➓→➣↔↕➙➛. ➼➓-

➡↔➠➥➺ ➡➠➝➠➢➒➓➓ ➛➩➦➩➢↔➠➦➓➭➺➠↔ ➡➝➠➧➺➽➾➠➠: ↕➩➨➦➩→➝➠-
↕➓➠ ➡➠➝➠➢➒➓➓ (➥➣➝➣➟↕➩➫ ➓➝➓ ➥➣➝➣➟↕➣-➥➫➡↕➩➫ ➨➦➣➧➺➢-

↔➓→↕➣➡↔➻); ➥➠↔➣➧➙ ➣➒➠↕➢➓ ➓ ➨➦➣→➠➦➢➓ ➨➝➠➥➠↕↕➙➛ ➢➩-
➟➠➡↔→ (➨➣ ➡➣➜➡↔→➠↕↕➣➯ ➨➦➣➧➺➢↔➓→↕➣➡↔➓ ➓➝➓ ➨➣ ➢➩➟➠-
➡↔→➺ ➨➣↔➣➥➡↔→➩); ↕➩➝➓➟➓➠ ➓➝➓ ➣↔➡➺↔➡↔→➓➠ ➓↕➚➣➦➥➩➒➓➓ 

➣ ➨➦➠➧➢➩➛; ➓➡➨➣➝➻➭➣→➩↕➓➠ ➥➣➝➣➧➙➛ ➜➙➢➣→ (➣➞➦➩↕➓-

➟➠↕↕➣➠ ➓➝➓ ➪➓➦➣➢➣➠); ➓➡➨➣➝➻➭➣→➩↕➓➠ ➣↔➣➜➦➩↕↕➙➛ ➨➣ 

➢➩➟➠➡↔→➺ ➨➣↔➣➥➡↔→➩ ➜➙➢➣→ (➡➣➭➧➩↕➓➠ ➜➩↕➢➩ ➡➨➠➦➥➙ ➡ 
➨➣➡➝➠➧➺➽➾➠➯ →➙➜➦➩➢➣→➢➣➯ ➜➙➢➣→); ➓➡➨➣➝➻➭➣→➩↕➓➠ 
➨➦➣➓➭→➣➧➓↔➠➝➠➯ ➧➦➺➞➓➛ ➨➣➦➣➧; ➡➠➝➠➢➒➓➫ ➥➩↔➠➦➠➯ ➜➙-

➢➣→ (➭➩➢➦➙↔➣➠ ➓➝➓ ➣↔➢➦➙↔➣➠ ➨➝➠➥➠↕↕➣➠ ➫➧➦➣); ➓➡➨➣➝➻-
➭➣→➩↕➓➠ ➜➓➣↔➠➛↕➣➝➣➞➓➓ (➡➓➡↔➠➥➩ ➵➶➹➲, ↔➣ ➠➡↔➻ ➡➺-

➨➠➦➣→➺➝➫➒➓➫ ➓ ➨➠➦➠➡➩➧➢➩ ➤➥➜➦➓➣↕➣→); ➡➠➝➠➢➒➓➫ ➥➩↔➠-
➦➠➯ ➢➣➦➣→» [68].  

➘➣ ➥↕➠↕➓➽ ➳. ➵. ➸➺➭↕➠➒➣→➩, ➢ ➜➓➣➝➣➞➓➟➠➡➢➓➥ 

➚➩➢↔➣➦➩➥ ➡➠➝➠➢➒➓➓ ➣↔↕➣➡➫↔➡➫ ➚➩➢↔➣➦➙, ➣➨➦➠➧➠➝➫➽-

➾➓➠➡➫ (➨➣➝↕➣➡↔➻➽ ➓➝➓ → ➭↕➩➟➓↔➠➝➻↕➣➯ ➡↔➠➨➠↕➓) ➚➠↕➣-

↔➓➨➓➟➠➡➢➣➯ ➓ ➞➠↕➠↔➓➟➠➡➢➣➯ ➡↔➦➺➢↔➺➦➣➯ ➡↔➩➧➩ ➓➝➓ ➨➣-

➨➺➝➫➒➓➓, ↔➩➢➓➠, ➢➩➢: ➞➠↕➠↔➓➟➠➡➢➩➫ ➓➭➥➠↕➟➓→➣➡↔➻, ➞➠↕➠-
↔➓➟➠➡➢➩➫ →➭➩➓➥➣➡→➫➭➻ ➥➠➔➧➺ ➨➦➓➭↕➩➢➩➥➓, ↕➓➔↕➓➠ 
➞➦➩↕➓➒➙ →➣➭➦➩➡↔➩ ➨➦➓ ➣↔➴➝➠ ➓➝➓ ➓↕↔➠➦→➩➝➣→ ➥➠➔➧➺ 

➨➣➢➣➝➠↕➓➫➥➓, ➣➨➝➣➧➣↔→➣➦➫➠➥➣➡↔➻ ➓ ➨➦. [68 ➓ ➧➦.]. ➷➠-
➝➩➫ ➣➜➣➜➾➠↕➓➫ ➓➡➡➝➠➧➣→➩↕➓➯ ➨➣ ➥➣➧➠➝➓➦➣→➩↕➓➽ 

➢➦➺➨↕➣➥➩➡➪↔➩➜↕➣➯ ➡➠➝➠➢➒➓➓, ➩→↔➣➦ ➦➠➭➽➥➓➦➺➠↔ ➡➝➠-
➧➺➽➾➠➠: 

1. «➬➩➓➜➣➝➠➠ ➣➨↔➓➥➩➝➻↕➙➥ ➫→➝➫➠↔➡➫ ➠➔➠➞➣➧↕➙➯ 

➣↔➜➣➦ → ➢➩➟➠➡↔→➠ ➣↔➒➣→ ➜➙➢➣→ 2-3 ➣➒➠↕➠↕↕➙➛ ➨➣ ➢➩➟➠-
➡↔→➺ ➨➣↔➣➥➡↔→➩ ➨➦➣➓➭→➣➧➓↔➠➝➠➯. 

2. ➼➨➠➦➥➣➯ ➨➦➣→➠➦➫➠➥➙➛ ➜➙➢➣→ ↕➠➣➜➛➣➧➓➥➣ 

➣➡➠➥➠↕➫↔➻ ↕➠ ➥➠↕➠➠ 20-25% ➩➢↔➓→↕➣➯ ➟➩➡↔➓ ➨➣➨➺➝➫-
➒➓➓. ➼ ➺→➠➝➓➟➠↕➓➠➥ ➩➢↔➓→↕➣➯ ➟➩➡↔➓ ➨➣➨➺➝➫➒➓➓ ➞➠↕➠-
↔➓➟➠➡➢➩➫ ➤➚➚➠➢↔➓→↕➣➡↔➻ ➨➦➣➞➦➩➥➥➙ ➡➠➝➠➢➒➓➓ →➣➭➦➩➡-
↔➩➠↔.  

3. ➮➠↕➠↔➓➟➠➡➢➓➯ ➨➦➣➞➦➠➡➡ →➣➭➦➩➡↔➩➠↔ ➡ ➺→➠➝➓➟➠-
↕➓➠➥ ➜➩↕➢➩ ➡➨➠➦➥➙ ↕➩ ➜➙➢➩ ➧➣ 40-60 ↔➙➡➫➟ ➧➣➭. ➷➩➝➻-
↕➠➯➪➠➠ ➺→➠➝➓➟➠↕➓➠ ➜➩↕➢➩ ➡➨➠➦➥➙ ➨➦➓→➣➧➓↔ ➢ ➡↕➓➔➠-
↕➓➽ ➞➠↕➠↔➓➟➠➡➢➣➞➣ ➨➦➣➞➦➠➡➡➩. 

4. ➱➓➡➝➣ ➧➣➟➠➦➠➯ ➧➝➫ ➣➒➠↕➢➓ ➜➙➢➩ ➨➣ ➢➩➟➠➡↔→➺ 

➨➣↔➣➥➡↔→➩ ➧➣➝➔↕➣ ➜➙↔➻ ↕➠ ➥➠↕➠➠ 40 ➞➣➝➣→.  
5. ✃↕↔➠↕➡➓→↕➣➡↔➻ ➣↔➜➣➦➩ ➨➣ ➢➩➟➠➡↔→➺ ➨➣↔➣➥➡↔→➩ 

➧➣➝➔↕➩ ➜➙↔➻ ↕➠ ➜➣➝➠➠ 25%. 

6. ❐➺➟➪➓➠ ➣➒➠↕➠↕↕➙➠ ➨➣ ➨➣↔➣➥➡↔→➺ ➜➙➢➓ ➧➣➝➔-

↕➙ ➓➡➨➣➝➻➭➣→➩↔➻➡➫ ➡ ➥➩➢➡➓➥➩➝➻↕➣➯ ➓↕↔➠↕➡➓→↕➣➡↔➻➽ – 

→ ↔➠➟➠↕➓➠ ➞➣➧➩. 
7. ➶➨↔➓➥➩➝➻↕➩➫ ➜➦➩➢➣→➢➩ ➜➙➢➣→ ➨➣ ➡➣➜➡↔→➠↕↕➣➯ 

➥➫➡↕➣➯ ➨➦➣➧➺➢↔➓→↕➣➡↔➓ ↕➩➛➣➧➓↔➡➫ ↕➩ ➺➦➣→↕➠ 25-30%. 

8. ➸➦➣➡➡➜➦➓➧➓↕➞ ➡ ➜➙➢➩➥➓ ➥➫➡↕➙➛ ➨➣➦➣➧ → 30% 

➡➝➺➟➩➠→ ↕➠ ➣➢➩➭➙→➩➠↔ ➣↔➦➓➒➩↔➠➝➻↕➣➞➣ →➣➭➧➠➯➡↔→➓➫ ↕➩ 
➞➠↕➠↔➓➟➠➡➢➓➯ ➨➦➣➞➦➠➡➡ ➨➣ ➺➧➣➽. 

9. ➘➦➓➜➝➓➔➠↕➓➠ ➢ ➣➨↔➓➥➩➝➻↕➣➥➺ →➩➦➓➩↕↔➺ ➨➦➣-

➞➦➩➥➥➙ ➡➠➝➠➢➒➓➓ ➧➣➝➔↕➣ ➜➙↔➻ ➨➣➡↔➠➨➠↕↕➣➠. ➘➣➤↔➣➥➺ 

→➣➭➥➣➔↕➩ →➩➦➓➩➜➠➝➻↕➣➡↔➻ → ➨➩➦➩➥➠↔➦➩➛ ➨➦➣➞➦➩➥➥➙ 

➡➠➝➠➢➒➓➓ ➨➦➓ ➠➴ →➙➡➣➢➣➯ ➤➚➚➠➢↔➓→↕➣➡↔➓. 

10.  ➳ ➣➨↔➓➥➩➝➻↕➙➛ ➨➦➣➞➦➩➥➥➩➛ ➢➦➺➨↕➣➥➩➡➪↔➩➜-

↕➣➯ ➡➠➝➠➢➒➓➓ ➡➦➠➧↕➠➞➣➧➣→➣➯ ↔➠➥➨ ➞➠↕➠↔➓➟➠➡➢➣➞➣ 

➺➝➺➟➪➠↕➓➫ ➔➓→➣↔↕➙➛ ➨➣ ➥➣➝➣➟↕➣➯ ➨➦➣➧➺➢↔➓→↕➣➡↔➓ 

➥➣➔➠↔ ➡➣➡↔➩→➝➫↔➻ 1,6-2,0%, ➨➣ ➥➫➡↕➣➯ ➨➦➣➧➺➢↔➓→↕➣-

➡↔➓ ➣➢➣➝➣ 0,5%. ❒↔➣ → 3-4 ➦➩➭➩ →➙➪➠, ➟➠➥ → ➨➣➨➺➝➫➒➓-

➫➛ ➣↔➠➟➠➡↔→➠↕↕➣➞➣ ➡➢➣↔➩.  
11.  ➮➠↕➠↔➓➟➠➡➢➓➯ ➨➦➣➞➦➠➡➡ ➣➨➦➠➧➠➝➫➠↔➡➫ → ➡➦➠➧-

↕➠➥ ↕➩ 45% ➭➩ ➡➟➴↔ ➡➠➝➠➢➒➓➓ ➣↔➒➣→ ➜➙➢➣→, ↕➩ 20% – 

➣↔➒➣→ ➢➣➦➣→, ↕➩ 30% – ➥➩↔➠➦➠➯ ➜➙➢➣→, 5% – ➥➩↔➠➦➠➯ 

➢➣➦➣→. ❒➢➣↕➣➥➓➟➠➡➢➩➫ ➤➚➚➠➢↔➓→↕➣➡↔➻ ➨➦➣➞➦➩➥➥➙ 

➡➠➝➠➢➒➓➓ – ➡➣➣↔→➠↔➡↔→➠↕↕➣ ↕➩ 20, 35, 30 ➓ 15%.  

12. ➶➨↔➓➥➓➭➩➒➓➫ ➨➦➣➞➦➩➥➥ ➡➠➝➠➢➒➓➓ ➨➣ ➤➢➣↕➣-

➥➓➟➠➡➢➓➥ ➢➦➓↔➠➦➓➫➥ ➒➠➝➠➡➣➣➜➦➩➭↕➩ ➓ ↕➠➣➜➛➣➧➓➥➩. 
➼↔➦➠➥➝➠↕➓➠ ➢ ➥➩➢➡➓➥➩➝➻↕➣➥➺ ➞➠↕➠↔➓➟➠➡➢➣➥➺ ➨➦➣-

➞➦➠➡➡➺ ➨➣ ➥➣➝➣➟↕➣➯ ➨➦➣➧➺➢↔➓→↕➣➡↔➓ ➨➦➓→➣➧➓↔ ➢ ➭↕➩-
➟➓↔➠➝➻↕➣➥➺ ➨➣→➙➪➠↕➓➽ ➭➩↔➦➩↔ ↕➩ ➨➦➣➞➦➩➥➥➺ ➡➠➝➠➢-

➒➓➓, ➢ ➡↕➓➔➠↕➓➽ ➟➓➡↔➣➞➣ ➧➣➛➣➧➩.  
13.  ✃➡➨➣➝➻➭➣→➩↕➓➠ ➓➥➨➣➦↔↕➙➛ ➨➦➣➓➭→➣➧➓↔➠➝➠➯ 

➡ ➨➝➠➥➠↕↕➣➯ ➒➠↕↕➣➡↔➻➽ +500 ➢➞ ➥➣➝➣➢➩ ➨➣→➙➪➩➠↔ 
➞➠↕➠↔➓➟➠➡➢➺➽ ➤➚➚➠➢↔➓→↕➣➡↔➻ ➡➠➝➠➢➒➓➣↕↕➣➯ ➨➦➣➞➦➩➥-

➥➙ ↕➩ 2-19%. 

14.  ✃↕↔➠↕➡➓→↕➣➠ ➓➡➨➣➝➻➭➣→➩↕➓➠ ➥➣➝➣➧➙➛ ➜➙-

➢➣→ ➡↕➓➔➩➠↔ ➞➠↕➠↔➓➟➠➡➢➓➯ ➨➦➣➞➦➠➡➡ ➨➣ ➺➧➣➽ ↕➩ 20%, 

➭➩↔➦➩↔➙ – ↕➩ 36-46%» [68 ➓ ➧➦.].  

❮↕➩➝➣➞➓➟↕➙➠ ➣➜➣➜➾➠↕➓➫ ➥➣➔↕➣ →➡↔➦➠↔➓↔➻ ➓ ➧➝➫ 
➝➣➢➩➝➻↕➙➛ ➨➣➨➺➝➫➒➓➯ [68], ➨➦➓ ➤↔➣➥, ➓➡➡➝➠➧➺➫ ➡➠➝➠➢-

➒➓➣↕↕➣-➞➠↕➠↔➓➟➠➡➢➓➠ ➨➦➣➒➠➡➡➙ → ➥➣➝➣➟↕➣➥ ➡➢➣↔➣→➣➧-

➡↔→➠, ➨➦➣➚➠➡➡➣➦ ➳. ➵. ➸➺➭↕➠➒➣→ ➺➧➠➝➫➠↔ ➣➡➣➜➣➠ →↕➓-

➥➩↕➓➠ ➡➣→➦➠➥➠↕↕➙➥ ➥➠↔➣➧➩➥ ➩↕➩➝➓➭➩ ➓ ➨➝➩↕➓➦➣→➩↕➓➫ 
➡➠➝➠➢➒➓➓ → ➥➣➝➣➟↕➣➥ ➡↔➩➧➠ [69], ➣➒➠↕➢➠ ➨➝➠➥➠↕↕➣➯ 

➒➠↕↕➣➡↔➓ ➥➣➝➣➟↕➣➞➣ ➡➢➣↔➩ ➥➠↔➣➧➣➥ ANIMAL MODEL  

[70], ➥➓↕➓➥➓➭➩➒➓➓ ➓↕➜➦➓➧➓↕➞➩ [73], ➣➒➠↕➢➠ ➜➙➢➣→-
➨➦➣➓➭→➣➧➓↔➠➝➠➯ ➥➠↔➣➧➣➥ BLUP [72, 74, 75] ➓ ➨➦. ➶➧-

↕➩➢➣ ➓↕➣➡↔➦➩↕↕➙➠ ➡➛➠➥➙ ➣➨↔➓➥➓➭➩➒➓➓ ➡➠➝➠➢➒➓➣↕↕➣➞➣ 

➨➦➣➒➠➡➡➩, ➨➦➓→➣➧➓➥➙➠ → ➨➺➜➝➓➢➩➒➓➫➛ ➳. ➵. ➸➺➭↕➠➒➣-

→➙➥ (A. W. Jalving, 1992, E. P. Cunningham, 1976), 

→➣➭➥➣➔↕➣, ↕➠ →➡➠➞➧➩ ➨➦➓➞➣➧↕➙ ➧➝➫ →➠➧➠↕➓➫ ➡➠➝➠➢➒➓➓ ➡ 
➣↔➠➟➠➡↔→➠↕↕➙➥ ➨➣➞➣➝➣→➻➠➥ ➡➢➣↔➩ [179, 187, 198], ➨➣-

➡➢➣➝➻➢➺ ↕➠➢➣↔➣➦➙➠ ➓➭ ➤↔➓➛ ➡➛➠➥, ➣➟➠→➓➧↕➣, ↕➺➔➧➩➽↔-
➡➫ → ➩➧➩➨↔➩➒➓➓ ➧➝➫ ➺➡➝➣→➓➯ ➦➩➭→➠➧➠↕➓➫ ➓ ➡➣➡↔➣➫↕➓➫ 
➨➣➨➺➝➫➒➓➯ ➡➢➣↔➩ ❰➣➡➡➓➓. ➘➦➓ ➤↔➣➥ ❐. ➸. ❒➦↕➡↔ [195] ➓ 

✃. ➳. ➸➺➭↕➠➒➣→➩ [75] ➺➧➠➝➫➽↔ ➜➣➝➻➪➣➠ →↕➓➥➩↕➓➠ ➥➣-

↕➓↔➣➦➓↕➞➺ ➞➠↕➠↔➓➟➠➡➢➣➯ ➡↔➦➺➢↔➺➦➙ ➨➣➨➺➝➫➒➓➓ ➢➦➺➨-

↕➣➞➣ ➦➣➞➩↔➣➞➣ ➡➢➣↔➩.  
➸➦➣➥➠ ↔➣➞➣, ➣↔➥➠➟➩➫ ↕➩➝➓➟➓➠ 403 ➥➺↔➩➒➓➯ ➺ ➡➢➣-

↔➩, ❐. ➸. ❒➦↕➡↔ ➡ ➡➣➩→↔➣➦➩➥➓ ➞➣→➣➦➓↔ ➣ ↕➠➣➜➛➣➧➓➥➣➡↔➓ 

➓➡➡➝➠➧➣→➩↕➓➫ ➓ ➥➩➦➢➓➦➣→➢➓ ➡➩➥➙➛ ➣➨➩➡↕➙➛ ➡➢➦➙↔➙➛ 

➓ →➩➔↕➙➛ ➥➺↔➩➒➓➯ ➺ ➢➦➺➨↕➣➞➣ ➦➣➞➩↔➣➞➣ ➡➢➣↔➩:   
Ï BL – ↕➣➡➓↔➠➝➻ ➥➺↔➩➒➓➓ BLAD (TL – ➡→➣➜➣➧➠↕ ➣↔ 

➥➺↔➩➒➓➓); 

•  CV – ↕➣➡➓↔➠➝➻ ➥➺↔➩➒➓➓ CVM, →➠➧➺➾➠➯ ➢ ➨➣-

➭→➣↕➣➟↕➙➥ ➺➦➣➧➡↔→➩➥ (TV – ➡→➣➜➣➧➠↕ ➣↔ ➥➺↔➩➒➓➓); 

•   DP – ↕➣➡➓↔➠➝➻ ➥➺↔➩➒➓➓ ➧➠➚➓➒➓↔➩ ➺➦➓↕➣➥➣↕➣-

➚➣➡➚➣↔➩➭➙ (DUMPS), ➥➩➦➢➓➦➣→➢➩ TD – ➡→➣➜➣➧➠↕ ➣↔ 
➥➺↔➩➒➓➓;  

•   BD – ↕➣➡➓↔➠➝➻ ➥➺↔➩➒➓➓ ➺➢➣➦➣➟➠↕➓➫ →➠➦➛↕➠➯ 

➟➠➝➽➡↔➓ (➥➩➦➢➓➦➣→➢➩ TB – ➡→➣➜➣➧➠↕ ➣↔ ➥➺↔➩➒➓➓); 

• DF– ↕➣➡➓↔➠➝➻ ➥➺↔➩➒➓➓ ➢➩➦➝➓➢➣→➣➡↔➓ (➥➩➦➢➓-

➦➣→➢➩ TD – ➡→➣➜➣➧➠↕ ➣↔ ➥➺↔➩➒➓➓); 

• HL – ↕➣➡➓↔➠➝➻ ➥➺↔➩➒➓➓ ➜➠➭→➣➝➣➡➣➡↔➓ (➥➩➦➢➓-

➦➣→➢➩ TH – ➡→➣➜➣➧➠↕ ➣↔ ➥➺↔➩➒➓➓); 
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• IS – éêëìíîïð ñîéò óòëíìóéêñê êôêñêõîéìö ÷êøì 

(ùòô÷ìôêõ÷ò TI – ëõêúêûîé êí ùüíòýìì); 

• MF – éêëìíîïð ñîéò ëìéûò÷íìïìì, ìïì êûéê÷ê-

þÿíéêëíì (ùòô÷ìôêõ÷ò TF – ëõêúêûîé êí ùüíòýìì); 

• RC – ÷ôòëéê-þ✦ëíôòö ñêùê✍ìñêíò (ùòô÷ìôêõ÷ò 
B/R – ñîíîôê✍ìñêíò þê ñîéü ÷ôòëéê✏ ùòëíì, TR – ëõê-

úêûîé êí ñîéò ÷ôòëéê✏ ùòëíì) [195].  

✜ ëõö✍ì ë ò÷íìõéÿù ìëþêïð✍êõòéìîù ìë÷üëëíõîé-

éêñê êëîùîéîéìö õê✍éì÷òîí êëíôòö éîêú✌êûìùêëíð 
íîëíìôêõòéìö éò éòïìóìî ë÷ôÿíÿ✌ ñîéîíìóîë÷ì✌ ûî-
✗î÷íêõ [39], êëêúîééê ü úÿ÷êõ-þôêì✍õêûìíîïî✏ [199], 

ûïö ✲íê✏ ýîïì ùêøîí úÿíð þôìùîéìù ì ýìíêñîéîíìóî-
ë÷ì✏ òéòïì✍, þêë÷êïð÷ü êíîý, óð✦ ëîùö ò÷íìõéê ìë-
þêïð✍üîíëö õ þêþüïöýìì, þôì éòïìóìì íôòéëïê÷òýìì 

ùêøîí ✪ìôê÷ê ôòëþôêëíôòéìíð î✦ ëôîûì ûêóîôî✏, ò ✲íê 

þôìõîû✦í ÷ ëü✭îëíõîééêùü ✲÷êéêùìóîë÷êùü ü✭îôúü  

[198].   

✜ ýîïêù, ëü✭îëíõü✮✭ìî ë✌îùÿ êþíìùì✍òýìì ëî-
ïî÷ýìêééêñê þôêýîëëò, ëêñïòëéê òõíêôë÷êùü òéòïì✍ü 

[179, 187, 198], ìùî✮í ëïîûü✮✭ìî éîûêëíòí÷ì:     

• ëïêøéêëíð êëùÿëïîéìö ì ôîòïì✍òýìì ûïö ✍êê-

íî✌éì÷êõ;  
• éòôü✪îéìî ïêñì÷ì ì þêëïîûêõòíîïðéêëíì ✲íò-

þêõ ôîòïì✍òýìì, 

• êûéêþïòéêõêëíð ì þïòéìôêõòéìî ëîïî÷ýìì éò 
êëéêõî êíûîïðéê✏ þôêúïîùÿ, ò éî ÷êùþïî÷ëò þôêúïîù, 

• éîûêëíòíêóéòö ýîïîëêêúôò✍éêëíð ì ✲✗✗î÷íìõ-

éêëíð þôì ë÷ôî✭ìõòéìì ì ôòúêíî ë ñîíîôêñîééÿù þê-

ñêïêõðîù, 

• êíëüíëíõìî ÷êùþïî÷ëò õÿöõïîéìö ùüíòýì✏ (BL, 

CV, IS ì þô.), 

• éì✍÷òö ñîéîíìóîë÷òö ì ✲÷êéêùìóîë÷òö ✲✗✗î÷-

íìõéêëíð þôì êíúêôî þê ùêïêóéê✏ þôêûü÷íìõéêëíì, 

• õÿëê÷ìî ✍òíôòíÿ éò ôîòïì✍òýì✮. 

✢ôì ✲íêù õ ëêõôîùîééê✏ êíîóîëíõîééê✏ éòüóéê✏ 

ïìíîôòíüôî (õ êíïìóìî êí ✍òþòûéê✏) éî õëíôîóò✮íëö 

þôêñôòùùÿ þêûôêúéêñê ýìíêñîéîíìóîë÷êñê òéòïì✍ò 
þêþüïöýì✏ ùêïêóéêñê ì ùêïêóéê-ùöëéêñê ë÷êíò þôì 

êþíìùì✍òýìì ëîïî÷ýìì, ò þôìóìéòùì ✍òíôüûéîéì✏ þôì 

ôîòïì✍òýìì ëü✭îëíõü✮✭ì✌ þôêñôòùù ùêøéê ëóìíòíð 

ëïîûü✮✭îî: 
• êíëüíëíõìî õ ôöûî ✌ê✍ö✏ëíõ ÷òóîëíõîééêñê ✍êê-

íî✌éìóîë÷êñê üó✦íò; 
• êíëüíëíõìî éòüóéê-ùîíêûìóîë÷êñê þêíîéýìòïò ì 

õÿëê÷ê÷õòïì✗ìýìôêõòééÿ✌ ÷òûôêõ õ ✌ê✍ö✏ëíõò✌; 

• éîúïòñêþôìöíéÿî ëêýìòïðéê-✲÷êéêùìóîë÷ìî 
✗ò÷íêôÿ ëîïðë÷ê✌ê✍ö✏ëíõîééêñê þôêì✍õêûëíõò, 

• êíëüíëíõìî ✍òìéíîôîëêõòééêëíì õ ëîïî÷ýìêééê-

ñîéîíìóîë÷ê✏ ôòúêíî; 
• þïê✌ìî üëïêõìö ÷êôùïîéìö ì ëêûîôøòéìö; 
• éòôü✪îéìî þêíêóéê-ýî✌êõê✏ ëìëíîùÿ þôêì✍-

õêûëíõò ùêïê÷ò ì ü✌üû✪îéìî õêëþôêì✍õêûìíîïðéÿ✌ 

÷òóîëíõ ÷êôêõ; 

• éîñôòùêíéêî ìëþêïð✍êõòéìî þïîùîééÿ✌ ôîëüô-

ëêõ ýîééÿ✌ úÿ÷êõ-þôêì✍õêûìíîïî✏ éî íêïð÷ê õ ✌ê✍ö✏-

ëíõò✌, éê ì õ ùîëíéÿ✌ þïîùîééÿ✌ êú✺îûìéîéìö✌; 

• êíëüíëíõìî ôêíòýìì úÿ÷êõ-þôêì✍õêûìíîïî✏ þôì 

✍ò÷ôîþïîéìì ÷ ëíòûòù, éîþôòõìïðéÿ✏ þêûúêô ì êíëüí-
ëíõìî ëìëíîùÿ BLUP; 

• éîôòýìêéòïðéòö òñôòôéòö þêïìíì÷ò õ êúïòëíö✌, 

ôîñìêéò✌ ì õ ýîïêù þê ëíôòéî. 
✼íì õÿõêûÿ ëûîïòéÿ éò êëéêõî ôî✍üïðíòíêõ 

éò✪ì✌ ìëëïîûêõòéì✏, êþüúïì÷êõòééÿ✌ õ þîôìêûìóî-
ë÷ì✌ ì✍ûòéìö✌ ì ùêéêñôò✗ìö✌ [187, 189] ì ûêþêïéîéÿ 

õ ûòééê✏ ôòúêíî, êûéò÷ê õ éòëíêö✭îî õôîùö, éîëùêíôö 

éò þôêíìõêôîóìõêëíð ïìíîôòíüôéÿ✌ ûòééÿ✌, ëü✭î-
ëíõü✮í ûêëíòíêóéê ✦ù÷ìî, êúêú✭ò✮✭ìî ëíòíðì, ûò✮-

✭ìî þôîûëíòõïîéìö ê ëìëíîùî üþôòõïîéìö úìêïêñìóî-
ë÷ìùì ✗ò÷íêôòùì õ ÷ìúîôéîíìóîë÷êù òëþî÷íî.  

✵ò÷, þôê✗îëëêô ✜. ✯. ✝ô✮÷êõ [66], ñêõêôö ê ñîéî-
íìóîë÷êù ùêéìíêôìéñî ê÷ôüøò✮✭î✏ ëôîûÿ, êíùîóòîí, 
óíê éò ÷òøûêù üôêõéî úìêëìëíîùÿ ëü✭îëíõüîí ëòùê-

üþôòõïîéìî, ëòùêôîñüïöýìö ì ëòùê÷êéíôêïð, êûéìù ì✍ 
õòôìòéíêõ ÷êíêôêñê öõïöîíëö òûòþíòýìö øìõêíéÿ✌ ÷ò÷ 

✗êôùò ëòùêôîñüïìôêõòéìö, ò ñîéîíìóîë÷ì✏ ùêéìíê-

ôìéñ ì ì✍üóîéìî ñîéîíìóîë÷êñê ñôü✍ò õ þêþüïöýìö✌ 

ûêïøîé ëïüøìíð êëéêõê✏ ûïö þôêñéê✍ìôêõòéìö éîñò-
íìõéÿ✌ ñîéîíìóîë÷ì✌ þêëïîûëíõì✏ ì ëê✌ôòéîéìö ñî-
éê✗êéûò.  

✱ü✭îëíõü✮í ì ûôüñìî êôìñìéòïðéÿî, éî ùîéîî 
ìéíîôîëéÿî þêû✌êûÿ ÷ üþôòõïîéì✮ þôêýîëëêù êúôò-
✍êõòéìö ì ëêõîô✪îéëíõêõòéìö þêôêû  ëîïðë÷ê✌ê✍ö✏-

ëíõîééÿ✌ øìõêíéÿ✌.  

✵ò÷, ✾. ✳. ✆òéìï÷ìõ (2000), ✗êôùìôüö úìêñîêýî-
éêíìóîë÷êî êúêëéêõòéìî þêôêûéêñê ôò✏êéìôêõòéìö ì 

ëêõîô✪îéëíõêõòéìö ë÷êíò, õÿûîïöîí íôì êëéêõéÿ✌ 

✗ò÷íêôò þêôêûêêúôò✍êõòéìö ì þêôêûêþôîêúôò✍êõòéìö: 
òéíôêþêñîééÿî, îëíîëíõîééê-þôìôêûéÿî ì òõíêñîéîíì-

óîë÷ìî, þîôõÿî ì✍ ÷êíêôÿ✌ õ÷ï✮óò✮í ÷üïðíüôéê-

✲íéìóîë÷ìî ì ëêýìòïðéê-✲÷êéêùìóîë÷ìî ✗ò÷íêôÿ, 

éòìúêïîî õòøéÿî ûïö ëîïî÷ýìêééê-þïîùîééê✏ ôòúê-

íÿ. ✜ óòëíéêëíì, îëïì ÷üïðíüôéê-✲íéìóîë÷ìî ✗ò÷íêôÿ 

êúüëïêõïîéÿ þôîìùü✭îëíõîééê ôîñìêéòïðéÿù ëþôê-

ëêù éò íü ìïì ìéü✮ þôêûü÷ýì✮, íê ëêýìòïðéê-

✲÷êéêùìóîë÷ìî ìùî✮í ôò✍õîíõïîééü✮ ëîíð ✗ò÷íêôêõ: 

1) ôò✍õìíìî þôêì✍õêûëíõîééÿ✌ ëìï, ÷üûò õ✌êûöí ôò✍-
õìíìî þôêùÿ✪ïîééêëíì ñêôêûêõ, ëîïðë÷ê✌ê✍ö✏ëíõîé-

éê✏ þôêùÿ✪ïîééêëíì ì ûîùêñôò✗ìóîë÷òö ëìíüòýìö, ò 
íò÷øî 2) ôò✍õìíìî þôêì✍õêûëíõîééÿ✌ êíéê✪îéì✏, ÷üûò 
ùêøéê õ÷ï✮óìíð ì✍ùîéîéìö õ êíéê✪îéìì ✗êôù ëêú-

ëíõîééêëíì, üôêõîéð ì ôò✍éêêúôò✍ìî ôÿéêóéÿ✌ êíéê-

✪îéì✏ õéüíôì ì õéî òôîòïò þêôêûÿ ì ùòë✪íòú ôÿé÷ò 
ëúÿíò ëîïðë÷ê✌ê✍ö✏ëíõîééê✏ þôêûü÷ýìì. ✥ò✍õìíìî 
þôêì✍õêûëíõîééÿ✌ êíéê✪îéì✏ ì ûîùêñôò✗ìóîë÷òö 

ëìíüòýìö õ íêù óìëïî ÷êëõîééê ëõö✍òéÿ ë íî✌éêïêñìö-
ùì þôêì✍õêûëíõò, õîûü✭ìùì ÷ ì✍ùîéîéìöù õ þêôêûò✌. 

✻ëíîëíõîééê-þôìôêûéÿî õ÷ï✮óò✮í õ ëîúö òúìêíìóî-
ë÷ìî ì úìêíìóîë÷ìî ✗ò÷íêôÿ, ò òõíêñîéîíìóîë÷ìî – 

þôìôêûéÿî ÷òíò÷ïì✍ùÿ, õêîééê-þêïìíìóîë÷ìî ì ✲÷ê-

éêùìóîë÷ìî ÷òíòëíôê✗ÿ. ✵ò÷øî ✾. ✳. ✆òéìï÷ìõ êíùî-
óòîí, óíê þêþüïöýìêééòö òüí✲÷êïêñìö ëîïðë÷ê✌ê✍ö✏-

ëíõîééÿ✌ øìõêíéÿ✌ õ÷ï✮óòîí üóîéìî ê ôîò÷ýìì «ñî-
éêíìþ-ëôîûò», üóîéìî ê éêôùî ôîò÷ýìì «ñîéêíìþ-

ëôîûò» ì ëîïî÷ýìêééü✮ ✌ôêéêñîéîíì÷ü [30 ì ûô.]. 

✯✍ þôìõîû✦ééÿ✌ ôòúêí ùêøéê, õ ýîïêù, ëûîïòíð 
õÿõêû, óíê ûòøî õ êú✭î✏ ëìëíîùî üþôòõïîéìö þïîùîé-

éê✏ ëïüøúê✏ õ ✥êëëìì éîí ó✦í÷êñê îûìéêñê ùéîéìö, 
þôîûïòñòîùÿî õòôìòéíÿ éîë÷êïð÷ê êíïìóò✮íëö ûôüñ 
êí ûôüñò, í. î. ë÷ïòûÿõòîíëö ùéîéìî, óíê ì éò ëîñê-

ûéö✪éì✏ ûîéð þêëïîûêõòíîïðéê✏ ëìëíîùÿ üþôòõïîéìö 

þïîùîééê✏ ëïüøúê✏ ì, íîù úêïîî, ëîïî÷ýìêééÿù þôê-
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➋➝ →➝➮➊➆➣➔→➣➉. 

Leading direction of modern breeding of farm animals 

is to reduce the risk of culling animals due to the hereditary 

factors and improvement of breeds by selecting the best 

sires. 

 

The article is an analysis of the causes of hereditary 

predisposition to the culling of cows in two generations, 

and the reasons for rejection, depending on the genotype of 

the fathers. Particular attention is paid to the disposal of 

cows because of gynecological diseases. 

 

  

 

Keywords: Black-and-White cattle, genetic factors, 

gynecological diseases, causes of culling. 

 

ÒÑ➊➋➔-➈Ñ➇➌➊➝↔ ➇➣➔➌ ➉➶➜➜➌ ➇➆➶➔➜ ➮➔➓➘✃➔➜ 
➊➆➇➈➊➔➇➌➊➆➋➜➋➉➜ → ➞➔➇➇➉↔➇➣➔↔ ➍➜➛➜➊➆➹➉➉ ➮➓➆↕➔➛➆➊➟ 
→➝➇➔➣➔↔ ➈➊➔➛➙➣➌➉→➋➔➇➌➉, ➈➊➉➇➈➔➇➔➮➓➜➋➋➔➇➌➉ ➣ 

➶➆✃➉➋➋➔➶➙ ➛➔➜➋➉Ó ➉ ➇➈➔➇➔➮➋➔➇➌➉ ➣ ➆➣➣➓➉➶➆➌➉➷➆➹➉➉. 

➐➛➋➆➣➔ ➈➔ ➹➜➓➔➶➙ ➊➟➛➙ ➈➊➉❐➉➋ ➈➜➊➇➈➜➣➌➉→➋➆➟ 
➊➜➆➓➉➷➆➹➉➟ ➣➆❐➜➇➌→ ➣➔➊➔→ ❐Ñ➊➋➔-➈Ñ➇➌➊➔↔ ➈➔➊➔➛➝ ➋➜ 
→➇➜↕➛➆ →➔➷➶➔➬➋➆ →→➉➛➙ ➋➜➊➆➹➉➔➋➆➓➘➋➔↕➔ →➜➛➜➋➉➟ 
➇➜➓➜➣➹➉➔➋➋➔-↕➜➋➜➌➉❐➜➇➣➔↔ ➊➆➮➔➌➝. Ô➆❐➆➇➌➙Ó → 
➴➔➷➟↔➇➌→➆➴ ➉➇➈➔➓➘➷➙Ó➌➇➟ ➮➝➣➉-➙➴➙➛✃➆➌➜➓➉, ➇➣➔➌ ➉➷ 
➇➌➆➛➆ →➝➮➝→➆➜➌ ➈➔ ➈➊➉❐➉➋➆➶ ↕➉➋➜➣➔➓➔↕➉❐➜➇➣➉➴ 

➷➆➮➔➓➜→➆➋➉↔, ➮➔➓➜➷➋➜↔ →➋➙➌➊➜➋➋➉➴ ➔➊↕➆➋➔→, ➮➔➓➜➷➋➜↔ 

→➝➶➜➋➉ ➉ ➈➊➔❐➉➴ ➈➊➉❐➉➋. 

ÒÑ➊➋➔-➈Ñ➇➌➊➆➟ ➈➔➊➔➛➆ ➣➔➊➔→ ➷➆➋➉➶➆➜➌ ➮➔➓➘✃➔↔ 

➙➛➜➓➘➋➝↔ →➜➇ ➋➜ ➌➔➓➘➣➔ → ➹➜➓➔➶ ➈➔ ➇➌➊➆➋➜, ➋➔ ➉ → ➐➊-

➓➔→➇➣➔↔ ➔➮➓➆➇➌➉. ➏➓➆↕➔➛➆➊➟ →➝➇➔➣➔↔ ➶➔➓➔❐➋➔↔ ➈➊➔-

➛➙➣➌➉→➋➔➇➌➉ ➉ ➆➣➣➓➉➶➆➌➉➷➆➹➉➔➋➋➝➶ ➇➈➔➇➔➮➋➔➇➌➟➶ 

➙➛➜➓➘➋➝↔ →➜➇ ➣➔➊➔→ Õ➌➔↔ ➈➔➊➔➛➝ ➈➔➇➌➔➟➋➋➔ ➙→➜➓➉❐➉-

→➆➜➌➇➟. ➐➛➋➆➣➔, ➋➜➇➶➔➌➊➟ ➋➆ ➊➟➛ ➈➊➜➉➶➙➪➜➇➌→, ❐Ñ➊➋➔-

➈Ñ➇➌➊➆➟ ➈➔➊➔➛➆ ➇➣➔➌➆ ➋➙➬➛➆➜➌➇➟ → ➙➓➙❐✃➜➋➉➉ ➈➊➔➛➙➣-

➌➉→➋➝➴ ➉ ➌➜➴➋➔➓➔↕➉❐➜➇➣➉➴ ➈➊➉➷➋➆➣➔→. ❺➬➜ ➋➜➇➣➔➓➘➣➔ 

➛➜➇➟➌➉➓➜➌➉↔ ➛➓➟ ➙➓➙❐✃➜➋➉➟ Õ➌➔↔ ➈➔➊➔➛➝ ✃➉➊➔➣➔ ➉➇-
➈➔➓➘➷➙➜➌➇➟ ↕➜➋➔➌➉➈ ➊➔➛➇➌→➜➋➋➔↔ ➜↔ ↕➔➓✃➌➉➋➇➣➔↔ ➈➔-

➊➔➛➝, ➊➆➇➈➊➔➇➌➊➆➋➜➋➋➔↔ → Ö×Ø, ❼➆➋➆➛➜, ➎➜➊➶➆➋➉➉ [8, 

10, 11]. ➎➔➓✃➌➉➋➉➷➉➊➔→➆➋➋➝➜ ➣➔➊➔→➝ ➉➶➜Ó➌ →➝➇➔➣➉➜ 
➈➔➣➆➷➆➌➜➓➉ ➈➊➔➛➙➣➌➉→➋➔➇➌➉, ➈➊➉↕➔➛➋➔➜ ➛➓➟ ➶➆✃➉➋➋➔↕➔ 

➛➔➜➋➉➟ →➝➶➟, ➋➔ ➔➌➓➉❐➆Ó➌➇➟ ➋➜→➝➇➔➣➉➶➉ ➈➔➣➆➷➆➌➜➓➟-
➶➉ ➈➊➔➛➔➓➬➉➌➜➓➘➋➔➇➌➉ ➬➉➷➋➉ ➉ →➔➇➈➊➔➉➷→➔➛➉➌➜➓➘➋➝➴ 

➣➆❐➜➇➌→ [7, 13, 14].  ➎➔➓✃➌➉➋➉➷➉➊➔→➆➋➋➝➴ ➬➉→➔➌➋➝➴ 

➔➌➓➉❐➆➜➌ ➮➔➓➜➜ ➉➋➌➜➋➇➉→➋➝↔ ➔➮➶➜➋ →➜➪➜➇➌→, ➋➉➷➣➉➜ 
➆➣➣➓➉➶➆➌➉➷➆➹➉➔➋➋➝➜ ➣➆❐➜➇➌→➆ ➈➔ ➌➜➴➋➔➓➔↕➉❐➜➇➣➉➶ ➉ 

➣➔➊➶➔→➝➶ ➱➆➣➌➔➊➆➶ ➉, ➣➆➣ ➈➊➆→➉➓➔, ➮➔➓➜➜ ➔➇➌➊➆➟ ➊➜-
➆➣➹➉➟ ➋➆ ➈➔↕➊➜✃➋➔➇➌➉ → ➣➔➊➶➓➜➋➉➉ ➉ ➇➔➛➜➊➬➆➋➉➉ ➉ 

➮➔➓➜➜ ➮➝➇➌➊➔➜ →➝➮➝➌➉➜ ➉➷ ➇➌➆➛➆. 

➑➝➋➙➬➛➜➋➋➝➜ ➶➜➊➝ ➈➔ →➝➮➊➆➣➔→➣➜ ➇➣➔➌➆ 
➷➆➌➊➙➛➋➟Ó➌ ➋➜ ➌➔➓➘➣➔ ➔➌➮➔➊, ➋➔ ➉ →➇Ó ➈➓➜➶➜➋➋➙Ó 

➊➆➮➔➌➙. ❺➇➌➆➋➔→➣➆ ➈➊➉❐➉➋ ➉ ➈➊➜➛➙➈➊➜➬➛➜➋➉➜ 
➷➆➮➔➓➜→➆➋➉↔ ➣➔➊➔→ ➋➆ ↕➜➋➜➌➉❐➜➇➣➔➶ ➙➊➔→➋➜ 
➙→➜➓➉❐➉→➆➜➌ ➉➴ ➈➊➔➛➔➓➬➉➌➜➓➘➋➔➇➌➘ ➉➇➈➔➓➘➷➔→➆➋➉➟, 
❐➌➔ ➛➆➜➌ →➔➷➶➔➬➋➔➇➌➘ ➮➔➓➜➜ ➈➊➔➱➜➇➇➉➔➋➆➓➘➋➔ →➜➇➌➉ 

➇➜➓➜➣➹➉➔➋➋➔-➈➓➜➶➜➋➋➙Ó ➊➆➮➔➌➙ → ➇➌➆➛➆➴.  ➑ ➇→➔Ó 

➔❐➜➊➜➛➘ ➋➆➈➊➆→➓➜➋➋➆➟ →➝➮➊➆➣➔→➣➆ → ➔➌➓➉❐➉➜ ➔➌ 
→➝➋➙➬➛➜➋➋➔↔  ➟→➓➟➜➌➇➟ →➆➬➋➝➶ ➆➇➈➜➣➌➔➶ ➈➊➔→➜➛➜➋➉➟ 
➇➜➓➜➣➹➉➔➋➋➔↔ ➊➆➮➔➌➝ → ➇➌➆➛➜. 

➒➊➔➛➔➓➬➉➌➜➓➘➋➔➇➌➘ ➉➇➈➔➓➘➷➔→➆➋➉➟ ➬➉→➔➌➋➝➴ →➔ 

➶➋➔↕➔➶ ➔➈➊➜➛➜➓➟➜➌ Õ➣➔➋➔➶➉❐➜➇➣➙Ó Õ➱➱➜➣➌➉→➋➔➇➌➘ 
➶➔➓➔❐➋➔↕➔ ➇➣➔➌➔→➔➛➇➌→➆ ➉ ➈➔➷→➔➓➟➜➌: ➙➶➜➋➘✃➉➌➘ ➷➆-
➌➊➆➌➝ ➈➊➔➉➷→➔➛➇➌→➆, ➙→➜➓➉❐➉➌➘ ➇➊➜➛➋➉↔ ➙➛➔↔ ➇➌➆➛➆, 
➈➊➔→➔➛➉➌➘ ➉➋➌➜➋➇➉→➋➙Ó →➝➮➊➆➣➔→➣➙ ➋➉➷➣➔➈➊➔➛➙➣➌➉→-

➋➝➴ ➬➉→➔➌➋➝➴, ➆ ➌➆➣➬➜ ➇➔→➜➊✃➜➋➇➌→➔→➆➌➘ ➔➌➮➔➊ → 
➋➆➈➊➆→➓➜➋➉➉ ➈➔→➝✃➜➋➉➟ ➈➊➔➛➙➣➌➉→➋➔➇➌➉. 

➒➊➜➬➛➜→➊➜➶➜➋➋➆➟ →➝➮➊➆➣➔→➣➆ ➣➔➊➔→ 

➉➷ ➇➌➆➛➆ ➇➋➉➬➆➜➌ ➋➆➛➜➬➋➔➇➌➘ ➔➹➜➋➣➉ ➬➉→➔➌➋➝➴ ➈➔ 

➈➊➔➛➙➣➌➉→➋➝➶ ➉ ➈➓➜➶➜➋➋➝➶ ➣➆❐➜➇➌→➆➶, ➌➆➣ ➣➆➣ ➔➌ ➋➉➴ 

➔➇➌➆➜➌➇➟ ➋➜➮➔➓➘✃➔➜ ➣➔➓➉❐➜➇➌→➔ ➈➔➌➔➶➣➔→. ❼➔➊➔→➝-

➛➔➓↕➔➬➉➌➜➓➘➋➉➹➝, ➣➆➣ ➈➊➆→➉➓➔, ➔➌➓➉❐➆Ó➌➇➟ ➣➊➜➈➣➔↔ 

➣➔➋➇➌➉➌➙➹➉➜↔, ➙➇➌➔↔❐➉→➔➇➌➘Ó ➣ ➷➆➮➔➓➜→➆➋➉➟➶, ➴➔➊➔-

✃➉➶➉ →➔➇➈➊➔➉➷→➔➛➉➌➜➓➘➋➝➶➉ ➣➆❐➜➇➌→➆➶➉ ➉ ➊➆➷→➉➌➝➶ 

→➝➶➜➋➜➶ [3]. ➐➌➮➔➊ ➶➔➓➔➛➋➟➣➆ ➔➌ ➌➆➣➉➴ ➬➉→➔➌➋➝➴ ➟→-

➓➟➜➌➇➟ ➔➛➋➉➶ ➉➷ ➔➇➋➔→➋➝➴ ➱➆➣➌➔➊➔→ ➉➋➌➜➋➇➉➱➉➣➆➹➉➉ 

➇➜➓➜➣➹➉➔➋➋➔↕➔ ➈➊➔➹➜➇➇➆ ➉ ➊➔➇➌➆ ➶➔➓➔❐➋➔↔ ➈➊➔➛➙➣➌➉→-
➋➔➇➌➉ [5, 16]. ➐❐➜→➉➛➋➔, ❐➌➔ ➈➊➉ ➉➇➈➔➓➘➷➔→➆➋➉➉ ➮➝➣➔→-
➙➓➙❐✃➆➌➜➓➜↔ (→ ➌.❐. ↕➔➓✃➌➉➋➇➣➔↔ ➈➔➊➔➛➝) ➈➔ ➈➊➉➷➋➆-
➣➆➶ ➶➔➓➔❐➋➔↔ ➈➊➔➛➙➣➌➉→➋➔➇➌➉ ➷➋➆❐➉➶➔➇➌➘ ➱➆➣➌➔➊➆ 
➛➔➓↕➔➓➜➌➉➟ ➣➔➊➔→ →➔➷➊➆➇➌➆➜➌. 

➐➹➜➋➣➆ ➈➓➜➶➜➋➋➝➴ ➣➆❐➜➇➌→ ➮➝➣➔→-➈➊➔➉➷→➔➛➉➌➜➓➜↔ 

➈➔➷→➔➓➟➜➌ ➔➈➊➜➛➜➓➉➌➘ ➉➴ ↕➜➋➜➌➉❐➜➇➣➉↔ ➈➔➌➜➋➹➉➆➓, 
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ñò

óôõö÷öøùúû üøüýþÿúöøö✏ ÷ø✎ ÷ÿøû✒ö✏þö✤ó 

ù✁ôóøû✍ó✑ÿ✒ù✎ ✑ ✁öøö✠✫ùù [1, 2, 4, 9]. ✳ö ★ö✒öö ✑ÿ✩✒ó 

✁✑óö✑õö★ö✒✒ó ✑✓✎✑ø✎úû ü✌ü÷þÿúöøö✏ ôóõó÷✓, ÷ø✎ úó✤ó 

ýúó✬✓ ★ù✒ù★ù✍ùõó✑ÿúû ✒ö✤ÿúù✑✒óö ✑øù✎✒ùö ù✌ 

✤ö✒óúùôÿ ✒ÿ ÷ÿøû✒ö✏þùö ôó✠óøö✒ù✎. 

✛õ✤ÿ✒ù✍ÿ✫ù✎ õÿ✬óú✓ ôó ôõó✗ùøÿ✠úù✠ö ✬ö✁ôøó÷ù✎ ù 

✎øó✑ó✁úù ✠óõó✑ ✑ ✌ó✍✎✏✁ú✑ÿ✌ ÷óø✩✒ÿ ✁✠øÿ÷✓✑ÿúû✁✎, 

ôõö✩÷ö ✑✁ö✤ó, ù✍ ✑✓✎✑øö✒ù✎ ôõùýù✒, ó✬ü✁øó✑øù✑ÿ✮✭ù✌ 

✒ÿõüþö✒ù✎ ✑ó✁ôõóù✍✑ó÷ùúöøû✒ó✏ ✗ü✒✠✫ùù, ü✁úõÿ✒ö✒ù✎ 

✲úù✌ ôõùýù✒ ù ôõó✑ö÷ö✒ù✎ ★öõóôõù✎úù✏ ôó øöýö✒ù✮ 

✬ö✁ôøó÷✒✓✌ ✩ù✑óú✒✓✌ ù ✑ó✁✁úÿ✒ó✑øö✒ù✮ ü ✒ù✌ 

ôóøó✑✓✌ ✗ü✒✠✫ù✏  [6, 17]. 

 ✛÷✒ÿ✠ó ôõùýù✒✓ ✑✓✬õÿ✠ó✑✠ù ✠óõó✑ ✒ö 
ù✁ýöõô✓✑ÿ✮ú✁✎ ù✁✠ø✮ýùúöøû✒ó ✤ö✒öúùýö✁✠ù★ù 

✗ÿ✠úóõÿ★ù. ✜ õö✍üøûúÿúö ôó✑õö✩÷ö✒ù✎ ú✠ÿ✒ö✏  

(ó✁ó✬ö✒✒ó, ôõù ÿ✒úù✁ÿ✒ùúÿõ✒ó★ ✁ó✁úó✎✒ùù ôó★ö✭ö✒ù✎) 

★ó✤üú õÿ✍✑ùúû✁✎ ó✁úõ✓ö ù ✌õó✒ùýö✁✠ùö ✬óøö✍✒ù, 

ôõù✑ó÷✎✭ùö ✠ ✌õó★óúö, ✁✒ù✩ö✒ù✮ ôõó÷ü✠úù✑✒ó✁úù ù, 

✠ÿ✠ ✁øö÷✁ú✑ùö, ✠ ✑✓✒ü✩÷ö✒✒ó★ü ü✬ó✮ ✠óõó✑ [12]. ✼úù 

ôõó✬øö★✓ ó✬✺✎✁✒✎✮ú ÿ✠úüÿøû✒ó✁úû ✒ÿþù✌ 

ù✁✁øö÷ó✑ÿ✒ù✏.  
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✯✁✁øö÷ó✑ÿ✒ù✎ ôõó✑ö÷ö✒✓ ✒ÿ ✬ÿ✍ö ✛✹✛ «✖üõÿ✠ù✒-

✁✠óö» ✱✑öõ÷øó✑✁✠ó✤ó õÿ✏ó✒ÿ ✛õøó✑✁✠ó✏ ó✬øÿ✁úù ôó-

✁õö÷✁ú✑ó★ ó✬õÿ✬óú✠ù ÷ÿ✒✒✓✌ ôøö★ö✒✒✓✌ ✠ÿõúóýö✠, 

✬ó✒ùúùõó✑✠ù ✠õüô✒ó✤ó õó✤ÿúó✤ó ✁✠óúÿ ôó ✗óõ★ö 2-

✘✛✷, üú✑öõ✩÷ö✒✒ó✏ ✢õù✠ÿ✍ó★ ✘ù✒ù✁úöõ✁ú✑ÿ ✁öøû✁✠ó-

✤ó ✌ó✍✎✏✁ú✑ÿ ✥ó✁✁ù✏✁✠ó✏ ✚ö÷öõÿ✫ùù óú 1 ✗ö✑õÿø✎ 2011 

✤ó÷ÿ ❂25 «✛✬ üú✑öõ✩÷ö✒ùù ✢õÿ✑ùø ✑ö÷ö✒ù✎ üý✦úÿ ✑ 

ôøö★ö✒✒ó★ ✁✠óúó✑ó÷✁ú✑ö ★óøóý✒ó✤ó ù ★óøóý✒ó-

★✎✁✒ó✤ó ✒ÿôõÿ✑øö✒ù✏ ôõó÷ü✠úù✑✒ó✁úù» [18].  

✛✫ö✒✠ÿ ôõùýù✒ ✑✓✬õÿ✠ó✑✠ù ôóúó★✁ú✑ÿ ✬✓✠ó✑-

ôõóù✍✑ó÷ùúöøö✏ ôõó✑ö÷ö✒ÿ ✍ÿ ÷✑ÿ ôó✠óøö✒ù✎. ✣ÿ✒✒✓ö, 
ôóøüýö✒✒✓ö ù✍ ôøö★ö✒✒✓✌ ✠ÿõúóýö✠, ✁ù✁úö★ÿúù✍ùõó✑ÿ-
✒✓ ôõù ôó★ó✭ù ôõó✤õÿ★★✓ «Microsoft Excel». 

 

✧☎✻✪✄✰☞✞☞✝ ✂☛☛✄☎✡✟✔✞✕✂✶ ✂ ✂✴ ✟✵☛✪✸✡☎✕✂☎ 

 

✹✒ÿøù✍ ôõùýù✒ ✑✓✬õÿ✠ó✑✠ù ÷óýöõö✏ ✬✓✠ó✑-

ôõóù✍✑ó÷ùúöøö✏ ✑ ÷✑ü✌ ôó✠óøö✒ù✎✌ (✁★. úÿ✬øù✫ü 1) 

ôó✠ÿ✍ÿø, ýúó ✒ÿù✬óøûþöö ✠óøùýö✁ú✑ó ôóúó★✁ú✑ÿ ôó 

ôõùýù✒ÿ★ ✤ù✒ö✠óøó✤ùýö✁✠ù✌ ✍ÿ✬óøö✑ÿ✒ù✏ (✬óøö✍✒ö✏ 

ôóøó✑✓✌ óõ✤ÿ✒ó✑, úõü÷✒✓✌ óúöøó✑, ✎øó✑ó✁úù ù ú.÷.) 

✑✓✬✓øó ü ✬✓✠ó✑-ôõóù✍✑ó÷ùúöøö✏  ✥ó★ÿ 1675 ù ✣ÿõÿ 
2383  (21 ù 22 ✁óóú✑öú✁ú✑ö✒✒ó), ü ✲úù✌ ✩ö ✬✓✠ó✑ ôõù-

✬øù✍ùúöøû✒ó ó÷ù✒ÿ✠ó✑óö ýù✁øó ó✁ó✬ö✏ ✑✓✬✓øó ôó ôõù-

ýù✒ÿ★  ★ÿøóôõó÷ü✠úù✑✒ó✁úù (18 ù 19), ÿ úÿ✠✩ö ✑ õö-
✍üøûúÿúö ôõóýù✌ ôõùýù✒ (37 ù 22 ✁óóú✑öú✁ú✑ö✒✒ó).  ✜ 

÷ÿ✒✒ó★ ✁øüýÿö ✒ÿ✬ø✮÷ÿøÿ✁û ✁✌ó✩ö✁úû ✑øù✎✒ù✎, ó✠ÿ✍✓-

✑ÿö★ó✤ó ÷ÿ✒✒✓★ù ✬✓✠ÿ★ù-ôõóù✍✑ó÷ùúöø✎★ù ✒ÿ ôóúó★-

✁ú✑ó. ✛÷✒ÿ✠ó ù★öøù✁û ù õÿ✍øùýù✎: úÿ✠, ü ✬✓✠ÿ-
ôõóù✍✑ó÷ùúöø✎ ✥ó★ÿ 1675  ✬óøûþóö ✠óøùýö✁ú✑ó ôóúó★-

✁ú✑ÿ ✬✓øó ✑✓✬õÿ✠ó✑ÿ✒ó ôó ôõùýù✒ÿ★ ✬óøö✍✒ö✏ ✑✓★ö✒ù 

(n=11), ÿ ü ✬✓✠ÿ-ôõóù✍✑ó÷ùúöø✎ ✣ÿõÿ 2383 ✬óøö✍✒✎★ù  

✒ó✤ ✁úõÿ÷ÿøù 5 ÷óýöõö✏. ✱øö÷üöú úÿ✠✩ö óú★öúùúû, ýúó 

✥ó★ 1675 ù★öø 4 ôóúó★✠ÿ, ✑✓✬✓✑þù✌ ôó ôõùýù✒ö ✁úÿ-
õó✁úù, ó✒ù ✒ö úóøû✠ó ù★öøù ôõó÷óø✩ùúöøû✒ü✮ øÿ✠úÿ-
✫ù✮, ✒ó ù ✁ó✌õÿ✒✎øù ✁✑óù ôõó÷ü✠úù✑✒✓ö ✠ÿýö✁ú✑ÿ ✒ÿ 
ôõóú✎✩ö✒ùù ✑✁ö✤ó ôöõùó÷ÿ ù✁ôóøû✍ó✑ÿ✒ù✎.  

✳ÿù★ö✒ûþù✏ ôó✠ÿ✍ÿúöøû ✑✓✬✓✑þù✌ ÷óýöõö✏ ôó 

ôõùýù✒ÿ★ ✤ù✒ö✠óøó✤ùýö✁✠ù✌ ✍ÿ✬óøö✑ÿ✒ù✏  ✬✓ø óú★öýö✒ 

ü ✬✓✠ÿ-ôõóù✍✑ó÷ùúöø✎ ✷ö✑✠ó✎ 1206 (✑✁ö✤ó 3 ó✁ó✬ù), ýúó 

✁ó✁úÿ✑ùøó 8,9% óú ó✬✭ö✤ó ýù✁øÿ ✑✓✬✓✑þù✌ ôóúó★✠ó✑ 

÷ÿ✒✒ó✤ó ✬✓✠ÿ.  ✢óøüýö✒✒✓ö õö✍üøûúÿú✓ ôó✍✑óøùøù ✑ö-
✁úù ✁öøö✠✫ùó✒✒✓ö õÿ✬óú✓, ✒ÿôõÿ✑øö✒✒✓ö ✒ÿ ü★ö✒ûþö-
✒ùö ýÿ✁úóú✓ ✤ù✒ö✠óøó✤ùýö✁✠ù✌ ✍ÿ✬óøö✑ÿ✒ù✏ ü ÷óýöõö✏ 

ôüú✦★ ôó÷✬óõÿ ✬✓✠ó✑-ôõóù✍✑ó÷ùúöøö✏, ✬øÿ✤óôóøüý✒✓✌ 

ôó ÷ÿ✒✒✓★ ôó✠ÿ✍ÿúöø✎★,  ýúó ôó★ó✤øó ÷ó✬ùúû✁✎ ✬óøöö 
ôõó÷óø✩ùúöøû✒ó✤ó ✌ó✍✎✏✁ú✑ö✒✒ó✤ó ù✁ôóøû✍ó✑ÿ✒ù✎ ✠ó-

õó✑.  

 

 

✽ÿ✬øù✫ÿ 1. -  ✢õùýù✒✓ ✑✓✬õÿ✠ó✑✠ù ÷óýöõö✏ ✬✓✠ó✑-ôõóù✍✑ó÷ùúöøö✏ ✑ ÷✑ü✌ ôó✠óøö✒ù✎✌ 

✑ ✾✹✛ «✖üõÿ✠ù✒✁✠óö» ✛õøó✑✁✠ó✏ ó✬øÿ✁úù 

✖øùý✠ù ù ù✒÷ù-

✑ù÷üÿøû✒✓ö  
✒ó★öõÿ ✬✓✠ó✑ – 

óú✫ó✑ ★ÿúöõö✏ ù  

★ÿúöõö✏ ★ÿúöõö✏ 

✖óøùýö✁ú✑ó  

✑✓✬✓✑þù✌  

÷óýöõö✏ 

✖óøùýö✁ú✑ó ✠óõó✑, ✑✓✬✓✑þù✌ ôó õÿ✍✒✓★ ôõùýù✒ÿ★ (n) 

✿
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❆  
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◗ ●
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❘  
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▲❆
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❋❀
❁❃
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❆  

❅❃
◆▼
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❈
❃  
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❇❉
❈

) 
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❀ ❋
■❑
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 ❅
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❆  

❙▲
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❘❃
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❀▼
❆❃
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F1 F2 ✑✁ö✤ó 

❚ü✎✒ 114 5 22 27 3 1 1 7 0 1 1 2 2 6 0 3 

✷ö✑✠ó✏ 1206 30 6 36 2 0 1 3 0 0 11 0 0 4 0 15 

✥ó★ 1675 52 50 102 11 0 4 21 0 0 18 4 3 4 0 37 

✣ó✬õ✎✠ 1745 14 15 29 3 0 1 8 0 0 9 0 0 5 0 3 

✣ÿõ 2383 57 25 82 0 5 2 22 3 4 19 0 0 3 2 22 

✢ùõ 695 5 6 11 0 1 0 4 0 0 0 0 1 1 1 3 

✢ùõ 172 2 8 10 1 2 2 3 0 0 0 0 0 1 0 1 

✹ôöøû✁ù✒ 525 4 5 9 1 1 0 4 0 0 0 0 0 0 0 3 

✜✁ö✤ó 169 137 306 21 10 11 72 3 5 58 6 6 24 3 87 

  



❯❱❲❳❲❨❱❩ ❬ ❭❪❳❫❭❴❲❵ ❛❲❜❩❝❭❞❬❪ ❡❢❣❤ ✐❥❣❦❧

♠♥

♦♣qrst✉✈✇✈ ①✉②③④✉②⑤ ⑥④⑦s⑧⑨②①④s q✈①✈st✉✈-♣④⑩② 

①❶⑦✈⑩②❷ ❸✈⑩④⑥④♣rst ①❶❹❶♣②⑤ ⑩✈❺✈① ❸✈ ❸❺②❻②✉④③ 

✉r⑦❻④⑦♣✉❶❼ ⑦s⑧❻④r① ② ♣❺④①③, ④ ♣④⑩⑨r ❹✈sr⑥✉⑤③ ✉✈✇ (24 ② 

10 ⑦✈✈♣①r♣⑦♣①r✉✉✈). ❽④✉✉❶❷ ❸✈⑩④⑥④♣rst ⑥④①②⑦rs, ❸❺r⑨qr 

①⑦r✇✈, ✈♣ ⑧⑦s✈①②❷ ⑦✈qr❺⑨④✉②⑤ ⑨②①✈♣✉❶❼ ② ⑦✈❹s❾qr✉②⑤ 

①r♣r❺②✉④❺✉✈-⑦④✉②♣④❺✉❶❼ ♣❺r❹✈①④✉②❷.  

❿⑦❼✈q⑤ ②⑥ q④✉✉❶❼, ❸✈s⑧❻r✉✉❶❼ ❸❺② ④✉④s②⑥r ❸❺②❻②✉ 

①❶❹❺④⑩✈①⑩② q✈❻r❺r❷ ❹❶⑩✈①-❸❺✈②⑥①✈q②♣rsr❷ ① q①⑧❼ ❸✈⑩✈-

sr✉②⑤❼ ➀➁♦ «➂⑧❺④⑩②✉⑦⑩✈r» ♦❺s✈①⑦⑩✈❷ ✈❹s④⑦♣②, ⑦srq⑧r♣ 
✈♣③r♣②♣t, ❻♣✈ ✉④②❹✈st➃rr ⑩✈s②❻r⑦♣①✈ ⑨②①✈♣✉❶❼ ②⑥ ⑦♣④q④ 

①❶❹❶s✈ ❸✈ ❸❺②❻②✉r ✇②✉r⑩✈s✈✇②❻r⑦⑩②❼ ❹✈sr⑥✉r❷ (23,5%), 

③④s✈❸❺✈q⑧⑩♣②①✉✈⑦♣②  (19%) ② ❸❺✈❻②③ ❸❺②❻②✉④③ (28,4%).  

❽✈①✈st✉✈ ⑥✉④❻②③✈r ③r⑦♣✈ ① ❸❺②❻②✉✉❶❼ ①❶❹❺④⑩✈①⑩② ⑩✈-

❺✈① ②⑥ ⑦♣④q④ ⑥④✉②③④s② ❹✈sr⑥✉② ①❶③r✉② (6,9%), ④ ♣④⑩⑨r 

✉r⑦❻④⑦♣✉❶r ⑦s⑧❻④② ② ♣❺④①③❶ - 4,8 % (⑦③. ❺②⑦⑧✉✈⑩ 1). 

 
➄②⑦⑧✉✈⑩ 1. ➅❺②❻②✉❶ ①❶❹❺④⑩✈①⑩② ⑩✈❺✈① ②⑥ ⑦♣④q④ 

① ➀➁♦ «➂⑧❺④⑩②✉⑦⑩✈r» 

 

➅✈s⑧❻r✉✉❶r q④✉✉❶r ❸✈q♣①r❺q②s② ❺r⑥⑧st♣④♣❶ ②⑦⑦sr-

q✈①④✉②❷ ➁. ❿. ➆r✉q④⑩✈①④, ❸❺✈①rqr✉✉❶❼ ✉④ ❹④⑥r ♦➅➇ 

«➈♣❺rsr➉⑩✈r» ♦❺s✈①⑦⑩✈✇✈ ❺④❷✈✉④ ♦❺s✈①⑦⑩✈❷ ✈❹s④⑦♣② 

[15], ✇qr ♣④⑩⑨r ❹❶s④ ①❶⑤①sr✉④ qr♣r❺③②✉④➉②⑤ ✇②✉r⑩✈s✈✇②-

❻r⑦⑩②❼ ⑥④❹✈sr①④✉②❷ ✉④⑦srq⑦♣①r✉✉❶③② ➊④⑩♣✈❺④③②  

(20,4%). ➄④⑥✉②➉④ ① ❸❺✈➉r✉♣✉✈③ ⑦✈✈♣✉✈➃r✉②② ①❶❹❶①➃②❼ 

⑩✈❺✈① ❸✈ ❸❺②❻②✉④③ ❺④⑥s②❻✉❶❼ ✇②✉r⑩✈s✈✇②❻r⑦⑩②❷ ⑥④❹✈sr-

①④✉②❷ ① ✈q✉✈③ ❺r✇②✈✉r ✈❹⑧⑦s④①s②①④s④⑦t, ①r❺✈⑤♣✉rr ①⑦r✇✈, 

✉r❸✈s✉✈➉r✉✉❶③ ②s② ✉rq✈⑦♣④♣✈❻✉❶③ ⑩✈❺③sr✉②r③, ❸s✈❼②③ 

⑧❼✈q✈③, ✉r❸❺④①②st✉❶③ ⑦✈qr❺⑨④✉②r③ ② ②⑦❸✈st⑥✈①④✉②r③ 

⑨②①✈♣✉❶❼, ✉r❹❺r⑨✉❶③ ✈♣✉✈➃r✉②r③ ⑩ ✈❺✇④✉②⑥④➉②② ② ❸❺✈-

①rqr✉②❾ ②⑦⑩⑧⑦⑦♣①r✉✉✈✇✈ ✈⑦r③r✉r✉②⑤ ② ❸❺. 

➂❺✈③r ♣✈✇✈, ✇②✉r⑩✈s✈✇②❻r⑦⑩②r ⑥④❹✈sr①④✉②⑤ ① ⑥✉④❻②-

♣rst✉✈❷ ⑦♣r❸r✉② ❸❺r❸⑤♣⑦♣①⑧❾♣ ❸❺✈q⑧⑩♣②①✉✈⑦♣② ⑦♣④q④, ②⑥-
⑥④ ❻r✇✈ ❼✈⑥⑤❷⑦♣①④ ✉r⑦⑧♣ ➋⑩✈✉✈③②❻r⑦⑩②r ❸✈♣r❺②. ➌②⑩①②q④-
➉②⑤ ② ➋➊➊r⑩♣②①✉④⑤ ❸❺✈➊②s④⑩♣②⑩④ ❹r⑦❸s✈q②⑤ ② ⑤s✈①✈⑦♣② 

⑤①s⑤❾♣⑦⑤ ✈q✉②③ ②⑥ ✈⑦✉✈①✉❶❼ ❺r⑥r❺①✈① ⑧①rs②❻r✉②⑤ ❸✈✇✈-

s✈①t⑤ ⑦⑩✈♣④ ② ❸✈①❶➃r✉②⑤ r✇✈ ❸❺✈q⑧⑩♣②①✉✈⑦♣② [4]. 

➍ ➀➁♦ «➂⑧❺④⑩②✉⑦⑩✈r» ➈①r❺qs✈①⑦⑩✈✇✈ ❺④❷✈✉④ ♦❺-

s✈①⑦⑩✈❷ ✈❹s④⑦♣②  ✉④②❹✈st➃rr ⑩✈s②❻r⑦♣①✈ ①❶❹❶♣②⑤ 

❸✈♣✈③⑦♣①④ ❸✈ ❸❺②❻②✉④③ ✇②✉r⑩✈s✈✇②❻r⑦⑩②❼ ⑥④❹✈sr①④✉②❷ 

❹❶s✈ ①❶⑤①sr✉✈ ⑧ ❹❶⑩✈①-❸❺✈②⑥①✈q②♣rsr❷  ❽④❺④ 2383 

(7,2%) ② ➄✈③④ 1675 (6,9%) ❸❺② ✈❹➎r③ ✉r①❶⑦✈⑩✈③ ➊✈✉r 

①❶❹❶♣②⑤ ❸✈♣✈③⑦♣①④ ❸✈ q④✉✉✈❷ ❸❺②❻②✉r ⑧ q❺⑧✇②❼ ❹❶⑩✈① 

(✈♣ 1 q✈ 2,6%). ➏④✇s⑤q✉✈ q④✉✉❶r ❸❺rq⑦♣④①sr✉❶ ✉④ ❺②⑦⑧✉-

⑩r 2. 

 
➄②⑦⑧✉✈⑩ 2. ❽✈s⑤ ❸✈♣✈③⑦♣①④ ❹❶⑩✈①-❸❺✈②⑥①✈q②♣rsr❷ (① %), 

①❶❹❶①➃r✇✈ ① ♣r❻r✉②r q①⑧❼ ❸✈⑩✈sr✉②❷  

❸✈ ❸❺②❻②✉r ✇②✉r⑩✈s✈✇②❻r⑦⑩②❼ ⑥④❹✈sr①④✉②❷ (n=72) 

 

➁✉④s②⑥ ✉④⑦srq✈①④✉②⑤  ①❶❹❺④⑩✈①⑩② ⑩✈❺✈① ① ➀➁♦ «➂⑧-

❺④⑩②✉⑦⑩✈r» ❸✈⑩④⑥④s, ❻♣✈ ❸❺②  ①❶❹❶♣②② ②⑥ ⑦♣④q④ ⑩✈❺✈① ❸✈ 

❸❺②❻②✉r ✇②✉r⑩✈s✈✇②❻r⑦⑩②❼ ⑥④❹✈sr①④✉②❷ 14,04% ②❼ q✈❻r-

❺r❷ ♣④⑩⑨r ①❶❹❶①④s② ❸✈ ❸❺②❻②✉r ✇②✉r⑩✈s✈✇②❻r⑦⑩②❼ ⑥④❹✈-

sr①④✉②❷, ✉④❹s❾q④s⑦⑤ ❹✈st➃✈❷ ❸❺✈➉r✉♣ ①❶❹❺④⑩✈①⑩② q✈-

❻r❺r❷ ❸✈ ❸❺②❻②✉r ③④s✈❸❺✈q⑧⑩♣②①✉✈⑦♣② (31,58%). 

 

➄②⑦⑧✉✈⑩ 3. ➅❺②❻②✉❶ ①❶❹❺④⑩✈①⑩② ⑩✈❺✈① ②⑥ ⑦♣④q④ 

❸❺② ①❶❹❶♣②② ②❼ ③④♣r❺r❷ ②⑥-⑥④ ✇②✉r⑩✈s✈✇②❻r⑦⑩②❼ ⑥④❹✈sr-

①④✉②❷ (① ♣✈③ ❻②⑦sr ❹✈sr⑥✉r❷ ❸✈s✈①❶❼ ✈❺✇④✉✈①, ♣❺⑧q✉❶❼  

✈♣rs✈① ② ✈⑦s✈⑨✉r✉②❷, ⑤s✈①✈⑦♣②), n=57 

 

➏④ ✈⑦✉✈①④✉②② ②⑥s✈⑨r✉✉❶❼ ➊④⑩♣✈① ①✈⑥✉②⑩s④ ✉r✈❹❼✈-

q②③✈⑦♣t ②⑥⑧❻r✉②⑤ ①s②⑤✉②⑤ ✇r✉✈① ✇✈s➃♣②✉⑦⑩✈❷ ❸✈❺✈q❶ ✉④ 

⑥④⑩✈✉✈③r❺✉✈⑦♣② ①❶❹❶♣②⑤ ⑩✈❺✈① ① ⑥④①②⑦②③✈⑦♣② ✈♣ ⑩❺✈①-

✉✈⑦♣② ❸✈ ✇✈s➃♣②✉⑦⑩✈❷ ❸✈❺✈qr.  ➄r⑥⑧st♣④♣❶ ②⑦⑦srq✈①④✉②❷ 

❸❺rq⑦♣④①sr✉❶ ① ♣④❹s②➉r 2. ❿⑥ ④✉④s②⑥④ ❸✈s⑧❻r✉✉❶❼ q④✉-

➐➑➒
➓➑➓

➓➑➐
➔➓➑→

➣
➣➑➐

➣➒

➔
➔

↔➑↕

➣

➔↕➑➙

➛➜➝➞➟➠➡ ➢➤➥➞➠➡
➛➜➝➞➟➠➡ ➠➜➦
➛➜➝➞➟➠➡ ➢➠➧➨➩➞➠➠➡➫ ➜➩➦➭➠➜➢
➦➡➠➞➯➜➝➜➦➡➲➞➳➯➡➞ ➛➜➝➞➟➠➡
➝➞➵➯➜➟
➨➧➛➞➩➯➧➝➞➟
➥➭➝➜➸➩➜➺➧➯➨➡➢➠➜➳➨➻
➳➨➭➩➜➳➨➻
➫➡➩➧➩➦➡➲➞➳➯➡➞ ➛➜➝➞➟➠➡
➠➞➳➲➭➳➨➠➤➞ ➳➝➧➲➭➡ ➼➨➩➭➢➥➤➽
➟➜➜➛➩➭➯➑ ➠➞➺➜➳➨➭➨➯➡ ➾➯➳➨➞➩➻➞➩➭
➸➩➜➲➡➞ ➸➩➡➲➡➠➤

➚➪➶

➹

➘➪➴

➚➪➘

➷➪➚

➹➪➶

➹

➹➪➶

➣➣➙ ➬➧➮➠

➣➔➱➐ ✃➞➢➯➜➵

➣➐↔→ ❐➜➥

➣↔➙→ ❒➜➛➩➮➯

➔➓↕➓ ❒➭➩

➐➒→ ❮➡➩

➣↔➔ ❮➡➩

→➔→ ❰➸➞➝➻➳➡➠

Ï ➚ Ð ➘ Ñ

➓➑→➣ ➓➑→➣
→➑➔➐

➣➙➑➱➙

➣➑↔→

➓➣➑→↕

➣➑↔→
➣➑↔→

➣➑↔→

➓→➑➱➒

ÒÓÔÕÖ×Ø ÙÚÛÕ×Ø
ÒÓÔÕÖ×Ø ×ÓÜ
ÒÓÔÕÖ×Ø Ù×ÝÞßÕ××Øà ÓßÜá×ÓÙ
ÜØ×ÕâÓÔÓÜØãÕäâØÕ ÖáÒÓÔÕÙá×Øå 

ÔÕæâÓÖ
ÛáÔÓçßÓèÝâÞØÙ×ÓäÞé
×ÕäãáäÞ×Úæ äÔÝãáæ (ÞßáÙÛá)

ÞÝÒÕßâÝÔÕÖ
àØßÝßÜØãÕäâØÕ ÒÓÔÕÖ×Ø
çßÓãØÕ çßØãØ×Ú



êëìíìîëï ð ñòíóñôìõ öì÷ïøñùðò úûüý þÿü✖✙

✬✬

✒✓✌ ✁☛✡✞✕✡✂, ✧✂✟ ✟✁✒✟✑✒✔✎ ★✔✁✁✔ ✠✟✄✟✑ ✑ ✁✂✔✞✡ ✣★✡☛✔ 
✠✄✟✑✒✟✁✂☞ �✟ ✤✟☛✪✂✣✒✁✠✟✏ �✟✄✟✞✡ 1/4 (n=111) ✣ 1/2 

(n=125). ✛✞✒✔✠✟ ✁✂✟✣✂ ✟✂★✡✂✣✂☞, ✧✂✟ �✟ ✑✓✄✔✩✡✒✒✟✁✂✣ 

�✄✣✧✣✒ ✑✓☎✄✔✠✟✑✠✣ ✞✔✒✒✓✡ ✤✡✒✟✂✣�✓ ✟✠✔✍✓✑✔☛✣ ✄✔✍✒✟✡ 

✑☛✣✎✒✣✡. ✵✔✠, ✞☛✎ ✠✟✄✟✑ ✁ ✠✄✟✑✒✟✁✂☞✮ 1/4 �✟ ✤✟☛✪✂✣✒-

✁✠✟✏ �✟✄✟✞✡ ✑ ✞✟✑✟☛☞✒✟-✂✔✠✣ ✑✓✁✟✠✟✏ ✁✂✡�✡✒✣  ☎✓☛✟ ✌✔-

✄✔✠✂✡✄✒✟ ✑✓☎✓✂✣✡ �✟ �✄✣✧✣✒✡ ✤✣✒✡✠✟☛✟✤✣✧✡✁✠✣✌ ✍✔☎✟☛✡-

✑✔✒✣✏ – 25,23%, ★✔☛✟�✄✟✞✕✠✂✣✑✒✟✁✂✣ – 12,6%, ✂✄✔✑★✔-

✂✣✍★✔ – 10,8%. ✵✔✠✩✡ ✕ ✠✟✄✟✑ ✞✔✒✒✟✤✟ ✤✡✒✟✂✣�✔ ✣★✡☛✟✁☞ 

5,4% ✟✁✟☎✡✏, ✑✓☎✓✑✪✣✌ �✟ ✁✂✔✄✟✁✂✣, ✧✂✟ ✎✑☛✎☛✟✁☞ 

✒✔✣✑✓✁✪✣★ �✟✠✔✍✔✂✡☛✡★ ✁✄✡✞✣  �✄✡✞✁✂✔✑☛✡✒✒✓✌ ✤✡✒✟✂✣-

�✟✑. 

 

✵✔☎☛✣✫✔ 2. - ✢✄✣✧✣✒✓ ✑✓☎✄✔✠✟✑✠✣ ✠✟✄✟✑-★✔✂✡✄✡✏ ✑ ✍✔✑✣✁✣★✟✁✂✣ ✟✂ ✠✄✟✑✒✟✁✂✣  �✟ ✤✟☛✪✂✣✒✁✠✟✏ �✟✄✟✞✡, % 

✆✡✒✟✂✣� n 

✝✗
✘✚
✜✥
✦

 ✭
✯
✰
✚✥
✦

 

✝✗
✘✚
✜✥
✦

 ✥
✗✱

 
✝✗
✘✚
✜✥
✦

  
✭✥
✲✳
✴✚
✥
✥
✦
✶  

✗ ✴
✱ ✷
✥
✗✭

 
✱✦
✥
✚✸
✗✘
✗✱
✦
✹✚
✺✸
✦
✚  

 

✜ ✷
✝✗
✘✚
✭ ✷
✥
✦
✻  

✘✚
✼
✸✗
✜  

✳✲
✝✚
✴✸
✲✘
✚✜

 

✰
✷✘
✗✽
✴✗
✾ ✲
✸ ✳
✦
✭✥
✗✺
✳✿

 

✺ ✳
✷✴
✗✺
✳✿

 

✶✦
✴✲
✴✱
✦
✹✚
✺✸
✦
✚  

 

✝✗
✘✚
✜✥
✦

 

✥
✚✺
✹ ✷
✺ ✳
✥
✯
✚  

✺✘
✲✹
✷✦

  

(✳
✴✷
✭✰
✯

) 

✥
✚✾
✗✺
✳✷
✳✸
✦

 ❀
✸✺
✳✚
✴✿
✚ ✴
✷,

 

✜✗
✗
✝ ✴
✷✸

 

✽
✴✗
✹✦
✚  

✽ ✴
✦
✹
✦
✥
✯

 

❁❂❃❄❅❆❅❇❅❈❉❊❋ 

❁●❇❉❅-❆●❃❄❇❊❋ 

(❍❅❉❄❇❅■❏) 
51 5,88 0 3,92 25,49 0 0 3,92 0 0 3,92 0 56,9 

1/4❑ 111 7,21 5,41 1,8 25,23 0,9 0 12,6 5,4 0 10,8 0,9 29,7 

1/2❑ 125 13,6 4,8 8 19,2 0 0,8 6,4 2,4 4 11,2 0,8 28,8 

 

 

▲✡✁★✟✂✄✎ ✒✔ ✁✌✟✩✡✁✂☞ ✑ ✠✟☛✣✧✡✁✂✑✡ ✟✁✟☎✡✏ ✣, ✁☛✡✞✟-

✑✔✂✡☛☞✒✟, ✄✔✑✒✟✍✒✔✧✒✟✡ ✣✁�✟☛☞✍✟✑✔✒✣✡ ✑ ✌✟✍✎✏✁✂✑✡ ✑ ✤✡-
✒✟✂✣�✔✌ 1/2 ✣ 1/4 ✣★✡☛✣✁☞ ✁✕▼✡✁✂✑✡✒✒✓✡ ✄✔✍☛✣✧✣✎, ✑✓✄✔-
✍✣✑✪✣✡✁✎ ✑ �✟✑✓✪✡✒✒✟★ ✁✟✟✂✒✟✪✡✒✣✣ ✟✁✟☎✡✏ ✁ ✠✄✟✑✒✟-

✁✂☞✮ 1/2 �✟ ✤✟☛✪✂✣✒✁✠✟✏ �✟✄✟✞✡, ✑✓☎✓✑✪✣✌ �✟ �✄✣✧✣✒✡ 
☎✟☛✡✍✒✡✏ ✑✓★✡✒✣ – 13,6% ✣ ✑✁☛✡✞✁✂✑✣✡ ☎✟☛✡✍✒✡✏ ✑✒✕✂-
✄✡✒✒✣✌ ✟✄✤✔✒✟✑ (☎✟☛✡✍✒✣ ✞✓✌✔✂✡☛☞✒✟✏ ✁✣✁✂✡★✓, �✣▼✡✑✔-
✄✣✂✡☛☞✒✟✏ ✁✣✁✂✡★✓, ☎✟☛✡✍✒✣ ✁✡✄✞✫✔ ✣ ✂.✞.) – 8%. ◆✂✣ 

✞✔✒✒✓✡ ✍✒✔✧✣✂✡☛☞✒✟ �✄✡✑✓✪✔☛✣ ✄✡✍✕☛☞✂✔✂✓, �✟☛✕✧✡✒✒✓✡  

✟✂ ✩✣✑✟✂✒✓✌ ✁ ✠✄✟✑✒✟✁✂☞✮ 1/4 �✟ ✤✟☛✪✂✣✒✁✠✟✏ �✟✄✟✞✡ 

(4,21% ✣ 1,8% ✁✟✟✂✑✡✂✁✂✑✡✒✒✟). ✢✟-�✄✡✩✒✡★✕ ✑✓✁✟✠✣★ 

✟✁✂✔✑✔☛✁✎ ✣ �✄✟✫✡✒✂ ✟✁✟☎✡✏, ✑✓☎✓✑✪✣✌ �✟ �✄✣✧✣✒✡ ✤✣✒✡-
✠✟☛✟✤✣✧✡✁✠✣✌ ✍✔☎✟☛✡✑✔✒✣✏ – 19,2%, ✒✟ ✟✒ ✑✁✡ ✩✡ ☎✓☛ ✒✣-

✩✡ �✟✠✔✍✔✂✡☛✡✏ ✧✣✁✂✟✠✄✟✑✒✓✌ ✠✟✄✟✑ ✣ ✠✟✄✟✑ ✁ 1/4 ✠✄✟✑-

✒✟✁✂☞✮ �✟ ✤✟☛✪✂✣✒✁✠✟✏ �✟✄✟✞✡. 
 

❖P◗❘❙P 

✵✔✠✣★ ✟☎✄✔✍✟★, �✄✟✑✡✞✡✒✒✓✡ ✣✁✁☛✡✞✟✑✔✒✣✎ �✄✣✧✣✒ 

✑✓☎✄✔✠✟✑✠✣ ✠✟✄✟✑ ✒✔ ☎✔✍✡ ❚❯✛ «❱✕✄✔✠✣✒✁✠✟✡» ❲✑✡✄✞☛✟✑-

✁✠✟✤✟ ✄✔✏✟✒✔ ✛✄☛✟✑✁✠✟✏ ✟☎☛✔✁✂✣ �✟✠✔✍✔☛✣ ✁☛✡✞✕✮▼✡✡: 

1. ▲✔✣☎✟☛☞✪✡✡ ✠✟☛✣✧✡✁✂✑✟ �✟✂✟★✁✂✑✔ ✑✓☎✓☛✟ ✣✍ ✁✂✔✞✔ 

�✟ �✄✣✧✣✒✡ ✤✣✒✡✠✟☛✟✤✣✧✡✁✠✣✌ ✍✔☎✟☛✡✑✔✒✣✏. ❳ ✁☛✕✧✔✡ ✑✓-

☎✓✂✣✎ ★✔✂✡✄✡✏ �✟ �✄✣✧✣✒✡ ✤✣✒✡✠✟☛✟✤✣✧✡✁✠✣✌ ✍✔☎✟☛✡✑✔-

✒✣✏ ☎✟☛☞✪✟✏ �✄✟✫✡✒✂ ✑✓☎✄✔✠✟✑✠✣ ✕ ✁☛✡✞✕✮▼✡✤✟ �✟✠✟☛✡-

✒✣✎ �✄✣✌✟✞✣☛✁✎ ✂✔✠✩✡ ✒✔ ✤✣✒✡✠✟☛✟✤✣✧✡✁✠✣✡ ✍✔☎✟☛✡✑✔✒✣✎ 

✣ ✞✟�✟☛✒✣✂✡☛☞✒✟ – ✒✔ ★✔☛✟�✄✟✞✕✠✂✣✑✒✟✁✂☞. 

2. ▲✔✣★✡✒☞✪✣✏ �✟✠✔✍✔✂✡☛☞ ✑✓☎✓✑✪✣✌ ✞✟✧✡✄✡✏ �✟ 

�✄✣✧✣✒✔★ ✤✣✒✡✠✟☛✟✤✣✧✡✁✠✣✌ ✍✔☎✟☛✡✑✔✒✣✏  ☎✓☛ ✟✂★✡✧✡✒ ✕ 

☎✓✠✔-�✄✟✣✍✑✟✞✣✂✡☛✎ ❨✡✑✠✟✎ 1206; ✁☛✡✞✟✑✔✂✡☛☞✒✟, ✣✁-
�✟☛☞✍✟✑✔✒✣✡ ✡✤✟ ✤✡✒✟✂✣�✔ �✄✣ ✞✔☛☞✒✡✏✪✡★ �☛✔✒✣✄✟✑✔✒✣✣ 

✁✡☛✡✠✫✣✣ ✁✂✔✞✔ ✁★✟✩✡✂ ✟✠✔✍✔✂☞ �✟☛✟✩✣✂✡☛☞✒✟✡ ✑☛✣✎✒✣✡ 

�✟ ✞✔✒✒✟★✕ �✄✣✍✒✔✠✕. 

3. ✢✟✧✂✣ ✑✁✡ ✣✁✁☛✡✞✟✑✔✒✒✓✡ ✤✡✒✟✂✣�✓ ✠✟✄✟✑ ✣★✡☛✣ 

☎✟☛☞✪✟✏ �✄✟✫✡✒✂ ✑✓☎✓✂✣✎ ✑✁☛✡✞✁✂✑✣✡ ✄✔✍☛✣✧✒✓✌ ✤✣✒✡-

✠✟☛✟✤✣✧✡✁✠✣✌ ✍✔☎✟☛✡✑✔✒✣✏, ✟✞✒✔✠✟ ✁☛✡✞✕✡✂ ✟✂★✡✂✣✂☞, ✧✂✟ 

✕ ✠✟✄✟✑ ✁ ✠✄✟✑✒✟✁✂☞✮ 1/2 �✟ ✤✟☛✪✂✣✒✁✠✟✏ �✟✄✟✞✡ ✞✔✒✒✓✏ 

�✟✠✔✍✔✂✡☛☞ ☎✓☛ ✒✣✩✡ ✟✁✂✔☛☞✒✓✌ ✤✡✒✟✂✣�✟✑.  
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(Dairy productivity and correlation of traits in Simmental herd at different variants of selection) 

s ✐♥❤♥➋⑥ ❥❧⑥⑤✐♥❤✇✉⑥♠⑦ ❧⑥➌④✉➋♥❤♥⑦ ❦✐✐✉⑥⑤✈✇❤♠❦⑨: 
➍✈⑤⑥✉❦❧✈✇❤♠❦⑥ ✈♥➎✈❧❤ ✇ ✐♥❤⑤⑥ ✐❦➍➍⑥♠♥❤✉➋✐①✈③✈ 

③✈✉➏♥❦♠❦➌❦❧✈✇❤♠♠✈③✈ ✐①✈♥❤, ➌❤✇❦✐❦➍✈✐♥➋ ①✈❧❧⑥✉⑨➐❦❦ 

➍⑥➑⑤④ ✐⑥✉⑥①➐❦✈♠♠⑦➍❦ ❥❧❦➌♠❤①❤➍❦ ✈♥ ❦♠♥⑥♠✐❦✇♠✈✐♥❦ 

✇⑦➎❧❤①✈✇①❦ ✇ ✐♥❤⑤⑥ ✐❦➍➍⑥♠♥❤✉-③✈✉➏♥❦♠✐①✈③✈ ✐①✈♥❤. 
❬✐♥❤♠✈✇✉⑥♠❤ ➌❤✇❦✐❦➍✈✐♥➋ ①✈❧❧⑥✉⑨➐❦② ✈♥ ❦♠♥⑥♠✐❦✇♠✈-

✐♥❦ ✇⑦➎❧❤①✈✇①❦ ❦ ✇❤❧❦❤♠♥✈✇ ✈♥➎✈❧❤.  
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✈♠♠⑦⑥ ❥❧❦➌♠❤①❦, ➍✈⑤⑥✉❦❧✈✇❤♠❦⑥ ✈♥➎✈❧❤, ➍✈✉✈➝♠❤⑨ 

❥❧✈⑤④①♥❦✇♠✈✐♥➋, ✐❦➍➍⑥♠♥❤✉➋✐①❦②  ✐①✈♥. 

The article presents the results of research: modeling 

of selection in the herd of Simmental crossbred bulls with 

Holsteins, the dependence of correlation between the in-

tensity of the breeding characteristics of culling the herd 

of Simmental cattle. The dependence of the correlation 

between the intensity of selection and selection options. 
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s✐♥④❥✉⑥♠❦⑥ ⑧✈✐✐❦❦ ✇✈ s✐⑥➍❦❧♠④➞ ➟✈❧③✈✇④➞ r❧-

③❤♠❦➌❤➐❦➞ ✐④➠⑥✐♥✇⑥♠♠✈ ❥✈✇⑦✐❦✉✈ ④❧✈✇⑥♠➋ ①✈♠①④❧⑥♠-

➐❦❦ ♠❤ ❧⑦♠①⑥ ✐⑥✉➋✐①✈➡✈➌⑨②✐♥✇⑥♠♠✈② ❥❧✈⑤④①➐❦❦, ✇ ♥✈➍ 

➝❦✐✉⑥ ❦ ♠❤ ❧⑦♠①⑥ ➍✈✉✈①❤. t❧❦ ➢♥✈➍ ✐❧⑥⑤♠⑨⑨ ❥❧✈⑤④①-

♥❦✇♠✈✐♥➋ ①✈❧✈✇ ✇ ✐♥❧❤♠❤➡ ✐ ❧❤➌✇❦♥⑦➍ ➍✈✉✈➝♠⑦➍ ✐①✈-

♥✈✇✈⑤✐♥✇✈➍ ✐✈✐♥❤✇✉⑨⑥♥ 8 ♥⑦✐. ①③ ✇ ③✈⑤. s ♥❤①❦➡ ✐♥❧❤-
♠❤➡, ①❤① ➤➥➦, ❪❤♠❤⑤❤, ➥✇⑥➐❦⑨, ♦❦♠✉⑨♠⑤❦⑨, s⑥✉❦①✈-

➎❧❦♥❤♠❦⑨, ➧❦⑤⑥❧✉❤♠⑤⑦, ➨✐❥❤♠❦⑨, ♣⑥❧➍❤♠❦⑨, ❭❤♠❦⑨, 
❥❧✈⑤④①♥❦✇♠✈✐♥➋ ①✈❧✈✇ ✐✈✐♥❤✇✉⑨⑥♥ ✈♥ 7083 ⑤✈ 9593 ①③ 
➍✈✉✈①❤ ✇ ③✈⑤ ♠❤ ✈⑤♠④ ③✈✉✈✇④ [7]. 

s ⑧✈✐✐❦❦, ♠❤ ✐✈✇❧⑥➍⑥♠♠✈➍ ➢♥❤❥⑥, ❥❧✈⑤④①♥❦✇♠✈✐♥➋ 

①✈❧✈✇ ✐✈✐♥❤✇✉⑨⑥♥ ✇ ✐❧⑥⑤♠⑥➍ 4 ♥⑦✐. ①③ ✇ ③✈⑤ ❦ ✉❦➏➋ ✇ 

➡✈➌⑨②✐♥✇❤➡-✉❦⑤⑥❧❤➡ ❥✈①❤➌❤♥⑥✉❦ ⑤✈✐♥❦③❤➞♥ ④❧✈✇♠⑨ 

✐♥❧❤♠ ✐ ❧❤➌✇❦♥⑦➍ ➍✈✉✈➝♠⑦➍ ✐①✈♥✈✇✈⑤✐♥✇✈➍. ➟❤①❤⑨ 
✐❦♥④❤➐❦⑨ ✈➎➩⑨✐♠⑨⑥♥✐⑨ ♥⑥➍, ➝♥✈ ➌❤ ❧④➎⑥➑✈➍ ♠❤ ❥❧✈♥⑨-

➑⑥♠❦❦ ➍♠✈③❦➡ ✉⑥♥ ✇ ❥❧✈❦➌✇✈⑤✐♥✇⑥♠♠⑦② ❥❧✈➐⑥✐✐ ❥✈-

✇✐⑥➍⑥✐♥♠✈ ✇♠⑥⑤❧⑨➞♥✐⑨ ❧⑥✐④❧✐✈✐➎⑥❧⑥③❤➞➠❦⑥ ♥⑥➡♠✈✉✈-

③❦❦. s⑦✐✈①❤⑨ ❥❧✈⑤④①♥❦✇♠✈✐♥➋ ✈➎⑥✐❥⑥➝❦✇❤⑥♥✐⑨ ❦✐❥✈✉➋-
➌✈✇❤♠❦⑥➍ ⑤✈✐♥❦➑⑥♠❦② ➎❦✈♥⑥➡♠✈✉✈③❦❦, ✐⑥✉⑥①➐❦❦ ❦ ③⑥-
♠⑥♥❦①❦. ❭❤♠♠⑦② ➫❤①♥ ✈➎⑥✐❥⑥➝❦✇❤⑥♥ ❦♠✈✐♥❧❤♠♠⑦➡ ❥❧✈-

❦➌✇✈⑤❦♥⑥✉⑥② ➍✈✉✈①❤ ⑤✈❥✈✉♠❦♥⑥✉➋♠⑦➍ ①✈♠①④❧⑥♠♥♠⑦➍ 

❥❧⑥❦➍④➠⑥✐♥✇✈➍ [1].  

➟❤①❦➍ ✈➎❧❤➌✈➍, ❧❤➌✇❦♥❦⑥ ❥✉⑥➍⑥♠♠✈③✈ ✐①✈♥✈✇✈⑤-

✐♥✇❤, ③✈✐④⑤❤❧✐♥✇⑥♠♠❤⑨ ❥✈⑤⑤⑥❧➑①❤, ❧❤➌✇⑥⑤⑥♠❦⑥ ❦ ✐⑥✉⑥①-

➐❦⑨ ①❧④❥♠✈③✈ ❧✈③❤♥✈③✈ ✐①✈♥❤ ⑨✇✉⑨⑥♥✐⑨ ①✉➞➝⑥✇⑦➍ ➫❤①-

♥✈❧✈➍ ❥✈ ❥✈✇⑦➏⑥♠❦➞ ①✈♠①④❧⑥♠♥✈✐❥✈✐✈➎♠✈✐♥❦ ❧✈✐-
✐❦②✐①✈③✈ ➍✈✉✈➝♠✈③✈ ✐①✈♥✈✇✈⑤✐♥✇❤ ✇ ④✐✉✈✇❦⑨➡ s✐⑥-
➍❦❧♠✈② ➟✈❧③✈✇✈② r❧③❤♠❦➌❤➐❦❦. 

r⑤♠❦➍ ❦➌ ❥❧❦✈❧❦♥⑥♥✈✇ ✐⑥✉⑥①➐❦✈♠♠✈② ❧❤➎✈♥⑦ ⑨✇✉⑨-

⑥♥✐⑨ ✐✈✇⑥❧➏⑥♠✐♥✇✈✇❤♠❦⑥ ✐❦✐♥⑥➍ ❧❤➌✇⑥⑤⑥♠❦⑨ ✐①✈♥❤ ➍✈-

✉✈➝♠✈③✈ ❦ ➍✈✉✈➝♠✈-➍⑨✐♠✈③✈ ♥❦❥✈✇ ❥❧✈⑤④①♥❦✇♠✈✐♥❦. 

s ✐✈✇❧⑥➍⑥♠♠⑦➡ ④✐✉✈✇❦⑨➡ ①✉➞➝⑥✇⑦➍ ♠❤❥❧❤✇✉⑥♠❦⑥➍ 

✐⑥✉⑥①➐❦✈♠♠✈② ❧❤➎✈♥⑦ ❥✈ ❧❤➌✇⑥⑤⑥♠❦➞ ➍✈✉✈➝♠✈③✈ ✐①✈♥❤ 
✐➝❦♥❤⑥➍ ➐⑥✉⑥♠❤❥❧❤✇✉⑥♠♠⑦② ✈♥➎✈❧ ✐①✈♥❤ ❥✈ ♠❤❦➎✈✉⑥⑥ 
✇⑥✐✈➍⑦➍ ✐⑥✉⑥①➐❦✈♠♠⑦➍ ❥❧❦➌♠❤①❤➍ ✐ ④➝⑩♥✈➍ ①✈❧❧⑥✉⑨-
➐❦② ➢♥❦➡ ❥❧❦➌♠❤①✈✇.  

s ➡✈➌⑨②✐♥✇❤➡ ♠❤➏⑥② ✐♥❧❤♠⑦ ✈✐♠✈✇♠✈② ➍❤✐✐❦✇ ➍✈-

✉✈➝♠✈③✈ ✐①✈♥❤ ⑤✉❦♥⑥✉➋♠✈⑥ ✇❧⑥➍⑨ ➎⑦✉ ❥❧⑥⑤✐♥❤✇✉⑥♠ ➑❦-

✇✈♥♠⑦➍❦ ✐❦➍➍⑥♠♥❤✉➋✐①✈② ❥✈❧✈⑤⑦. ➟❤①, ✇ r❧✉✈✇✐①✈② 

✈➎✉❤✐♥❦ ✐❦➍➍⑥♠♥❤✉⑦ ✐✈✐♥❤✇✉⑨✉❦ ⑤✈ 45% ❥✈③✈✉✈✇➋⑨ 
①❧④❥♠✈③✈ ❧✈③❤♥✈③✈ ✐①✈♥❤, ✇ ♠❤✐♥✈⑨➠⑥⑥ ✇❧⑥➍⑨ ✈①✈✉✈ 

20%. ➧⑥✐➍✈♥❧⑨ ♠❤ ④✇⑥✉❦➝⑥♠❦⑥ ⑤✈✉❦ ➝⑩❧♠✈-❥⑩✐♥❧✈② 

❥✈❧✈⑤⑦, ✐❦➍➍⑥♠♥❤✉⑦ ✈✐♥❤➞♥✐⑨ ✈⑤♠✈② ❦➌ ❥⑥❧✐❥⑥①♥❦✇-

♠⑥②➏❦➡ ❥✈❧✈⑤ ❥✈ ➍✈✉✈➝♠✈-➍⑨✐♠✈② ❥❧✈⑤④①♥❦✇♠✈✐♥❦, 

✈♥✉❦➝❤⑨✐➋ ✇⑦✐✈①✈② ❤⑤❤❥♥❦✇♠✈✐♥➋➞, ①❧⑥❥①✈② ①✈♠✐♥❦-

♥④➐❦⑥②, ➡✈❧✈➏⑥② ✇✈✐❥❧✈❦➌✇✈⑤❦♥⑥✉➋♠✈② ✐❥✈✐✈➎♠✈✐♥➋➞ 

❦ ❥❧. r✐♠✈✇♠⑦➍ ♠⑥⑤✈✐♥❤♥①✈➍, ✈③❧❤♠❦➝❦✇❤➞➠❦➍ ❦✐-
❥✈✉➋➌✈✇❤♠❦⑥ ✐❦➍➍⑥♠♥❤✉✈✇ ✇ ④✐✉✈✇❦⑨➡ ❦♠♥⑥♠✐❦✇♠⑦➡ 

♥⑥➡♠✈✉✈③❦②, ⑨✇✉⑨⑥♥✐⑨, ③✉❤✇♠⑦➍ ✈➎❧❤➌✈➍, ♠⑥④⑤✈✇✉⑥♥✇✈-

❧❦♥⑥✉➋♠❤⑨ ➫✈❧➍❤ ✇⑦➍⑥♠❦ ❦ ①❤① ✐✉⑥⑤✐♥✇❦⑥ ♠⑥ ❥❧❦✐❥✈-

✐✈➎✉⑥♠♠✈✐♥➋ ① ➍❤➏❦♠♠✈➍④ ⑤✈⑥♠❦➞ [2, 4, 5, 6]. ❭❤♠♠⑦⑥ 
✈➎✐♥✈⑨♥⑥✉➋✐♥✇❤ ✈➎➩⑨✐♠⑨➞♥ ♠❤❥❧❤✇✉⑥♠❦⑥ ♠❤➏❦➡ ❦✐✐✉⑥-
⑤✈✇❤♠❦②.        

 

❫❣➭➯➲❡❣❜➳ ❡ ➵➯➭❛➸➳ ❡➺➺❜➯➸❛➻❣❢❡➼  

 

➤ ➐⑥✉➋➞ ④✉④➝➏⑥♠❦⑨ ❥❧✈⑤④①♥❦✇♠⑦➡ ①❤➝⑥✐♥✇ ✐❦➍-

➍⑥♠♥❤✉➋✐①❦➡ ①✈❧✈✇ ♠❤➍❦ ➎⑦✉❦ ❥❧✈✇⑥⑤⑥♠⑦ ❦✐✐✉⑥⑤✈✇❤-
♠❦⑨ ✇ rrr «♦❤♥♠⑥✇✈» r❧✉✈✇✐①✈② ✈➎✉❤✐♥❦ ✇ ❥⑥❧❦✈⑤ ✐ 
2008 ❥✈ 2013 ③✈⑤⑦. t✈③✈✉✈✇➋⑥ ✐①✈♥❤ ✇ ➡✈➌⑨②✐♥✇⑥ ➎⑦✉✈ 

❥❧⑥⑤✐♥❤✇✉⑥♠✈ ➝❦✐♥✈❥✈❧✈⑤♠⑦➍❦ ✐❦➍➍⑥♠♥❤✉❤➍❦, ❤ ♥❤①-

➑⑥ ❥✈➍⑥✐⑨➍❦ ✐ ①❧❤✐♠✈-❥⑩✐♥❧⑦➍❦ ③✈✉➏♥❦♠❤➍❦. ➽⑥♥✈-

⑤❦➝⑥✐①✈② ✈✐♠✈✇✈② ❦✐✐✉⑥⑤✈✇❤♠❦② ⑨✇✉⑨✉❦✐➋ ❧❤➎✈♥⑦ ➾. 

❪. ➽⑥❧①④❧➋⑥✇✈② ❦ ♣. ♦. ➚❤①❦♠❤. s ❦✐✐✉⑥⑤✈✇❤♠❦⑨➡ 

❥❧❦➍⑥♠⑨✉✐⑨ ❥❧❦♠➐❦❥ ❥❤❧-❤♠❤✉✈③✈✇, ⑤✉⑨ ✐♥❤♥❦✐♥❦➝⑥-
✐①✈② ✈➎❧❤➎✈♥①❦ ⑤❤♠♠⑦➡ ❥❧❦➍⑥♠⑨✉❤✐➋ ❥❧✈③❧❤➍➍❤ 
«➽icrosoft Excel».       

 

❼➯➪❝❜➶➭❣➭➳ ➺❛➹➺➭➻➯❢❢➳❞ ❡➺➺❜➯➸❛➻❣❢❡➼ 

 

➨➌ ♥❤➎✉❦➐⑦ 1 ✐✉⑥⑤④⑥♥, ➝♥✈ ✐❧⑥⑤♠❦② ④⑤✈② ➌❤ ❥⑥❧✇④➞ 

✉❤①♥❤➐❦➞ ✐✈✐♥❤✇✉⑨✉ 4166 ①③ ➍✈✉✈①❤, ➌❤ 305 ⑤♠⑥② – 



➘➴➷➬➷➮➴➱ ✃ ❐❒➬❮❐❰➷Ï Ð➷Ñ➱Ò❐Ó✃❒ ÔÕÖ× ØÙÖÚÛ

ÜÝ

3859 Þß, Þàáàâã àäåæçèåæéê ëàéäèäàçìàí îæáìàïà-

åàçìàéäêð (3,76%) æ âãéàÞàí éÞàáàéäêð ïàåàÞààäëè-
çæ (1,718 Þß/ïæì). ñæâèò ïèééè éàéäèâæåè 480 Þß. ó 

éäèëô ìèõåðëèåéò éáôëìæí éôáâæé-öôáæàë – 103 ëìò, 
àõ÷òéìòôïãí ìôéøùôéäâôììãï ìèåæçæôï ßæìôÞàåàßæ-

çôéÞæú ûèõàåôâèìæí ìè äôúìàåàßæçôéÞæô öáàüôééã.  

 

 

ýèõåæüè 1. - þáàëøÞäæâìãô Þèçôéäâè éæïïôìäèåêéÞàßà éÞàäè öà öôáâàí åèÞäèüææ (n=178) 

ÿ✟✏✒✓✌ 

✞✒✡✏ 

☎✞✟✏ ✍✔ 
☛✔✠✂✔✫✣✮, 

 ✠✤ 

☎✞✟✏ ✍✔ 305 

✞✒✡✏, ✠✤ 
✽✣✄,  

%. 

✽✣✄,  

✠✤. 

☎✞✟✏ ✍✔ 100 

✞✒✡✏,  

✠✤ 

✱✠✟✄✟✁✂☞  

★✟☛✟✠✟✟✂✞✔✧✣, 

✠✤/★✣✒ 

✝✟✲✗.  

✕✁✂✟✏✧✣✑✟✁✂✣ 

☛✔✠✂✔✫✣✣,  

% 

✽✣✑✔✎ 

★✔✁✁✔,  
✠✤ 

✱✡✄✑✣✁- 
✖✡✄✣✟✞, 

✞✒✡✏ 

325 

±5 

4166 

±76 

3859 

±51 

3,76 

±0,01 

144,8 

±1,8 

1613 

±20 

1,718 

±0,017 

81 

±2 

480 

±2 

103 

±5 

   ✶�✆✘✙✚✛✜✆✙: * - �<0,05, **-�<0,01, *** - �<0,001 (ëåò âéôú äèõåæü).

 

 

ýèõåæüè 2. - ✢àëôåæáàâèìæô àäõàáè â éäèëô éæïïôìäèåêéÞàßà ßàå✪äæìæûæáàâèììàßà éÞàäè 

✥
✦✩
✬✦
✭✯

 

 ✰
✳
✴ ✩
✦✵
✷✰
✵ ✬

 

n
 

✸✄✟✞✕✠✂✣✑✒✟✁✂☞ 

ÿ✟✏-

✒✓✌ 

✞✒✡✏ 

☎✞✟✏ 

✍✔ 
☛✔✠✂✔-
✂✔-
✫✣✮, 

✠✤ 

☎✞✟✏ ✍✔ 
305 

✞✒✡✏, 

✠✤. 

✽✣✄,  

%. 
✽✣✄, 

 ✠✤. 

☎✞✟✏ ✍✔ 
100 ✞✒✡✏, 

✠✤ 

✱✠✟✄✟✁✂☞ 

★✟☛✟✠✟-

✟✂✞✔✧✣, 

✠✤/★✣✒ 

✝✟✲✗. 

✕✁✂✟✏-

✧✣✑✟✁✂✣ 

☛✔✠✂✔-
✫✣✣, % 

✽✣-

✑✔✎ 

★✔✁✁✔, 
✠✤ 

✱✡✄-

✑✣✁- 
✖✡✄✣-

✟✞, 

✞✒✡✏ 

0% 

 
178 

325 

±5 

4166 

±76 

3859 

±51 

3,76 

±0,01 

144,8 

±1,8 

1613 

±20 

1,718 

±0,017 

81 

±2 

480 

±2 

103 

±5 

öà øëàð ûè 305 ëìôí 

10% 160 
329 

±5 

4344 

±75 

3982 

±48 

3,75 

±0,006 

149,2 

±1,721 

1632 

±22 

1,703 

±0,017 

84 

±2 

480 

±2 

106 

5 

20% 142 
332 

±6 

4488 

±77 

4051 

±46** 

3,74 

±0,01** 

153,0 

±1,7 

1655 

±23** 

1,690 

±0,018 

85 

±3 

478 

±2 

108 

±6 

30% 124 
337 

±6 

4647 

±80 

4205 

±45*** 

3,74 

±0,01*** 

157,1 

±1,628 

1680 

±25*** 

1,690 

±0,018* 

86 

±3 

479 

±3 

111 

±6 

40% 106 
345 

±7* 

4829 

±82 

4316 

±44*** 

3,74 

±0,01*** 

161,3 

±1,6* 

1715 

±27*** 

1,699 

±0,020*** 

87 

±3 

479 

±3 

117 

±7 

50% 90 
349 

±7** 

4958 

±88 

4419 

±43*** 

3,73 

±0,01*** 

164,9 

±1,6** 

1759 

±28*** 

1,703 

±0,022*** 

87 

±4 

476 

±3 

121 

±8 

öà îæâàí ïèééô 

10% 161 
323 

±5 

4167 

±79 

3874 

±54 

3,80 

±0,01 

145,2 

±1,9 

1615 

±22 

1,700 

±0,017 

80 

±1 

486 

±2* 

101 

±5 

20% 143 
321 

±5 

4114 

±83 

3844 

±56 

3,76 

±0,01 

144,2 

±2,0 

1595 

±23 

1,709 

±0,018 

80 

±1 

491 

±2*** 

99 

±5 

30% 124 
318 

±6 

4045 

±89 

3803 

±59 

3,76 

±0,01 

142,8 

±2,2 

1575 

±25 

1,712 

±0,018 

80 

±1 

496 

±2*** 

96 

±6 

40% 111 
318 

±6 

4040 

±97 

3788 

±93 

3,76 

±0,01 

142,2 

±2,3 

1560 

±22 

1,719 

±0,019 

81 

±1 

499 

±3*** 

96 

±6 

50% 90 
319 

±7 

3998 

±111 

3746 

±72 

3,75 

±0,01 

140,5 

±2,6 

1547 

±26 

1,712 

±0,021 

81 

±2 

504 

±2*** 

97 

±7 

öà îæáìàéäæ ïàåàÞè 

10% 160 
329 

±5 

4272 

±74 

3932 

±49 

3,76 

±0,01 

147,4 

±1,7 

1625 

±21 

1,713 

±0,017 

83 

±2 

480 

±2 

107 

±5 

20% 142 
331 

±5 

4426 

±76 

4046 

±47* 

3,75 

±0,01 

151,6 

±1,7** 

1648 

±22 

1,700 

±0,017 

84 

±3 

479 

±2 

107 

±6 

30% 124 
337 

±6 

4595 

±78 

4157 

±46*** 

3,75 

±0,01 

155,6 

±1,6*** 

1665 

±24 

1,693 

±0,018 

86 

±3 

479 

±3 

111 

±6 

40% 106 
346 

±7* 

4812 

±80 

4282 

±44*** 

3,74 

±0,01 

160,1 

±1,6*** 

1702 

±26** 

1,698 

±0,019 

87 

±3 

478 

±3 

118 

±7 

50% 89 
349 

±7** 

4956 

±87 

4405 

±44*** 

3,74 

±0,01*** 

164,4 

±1,6*** 

1753 

±28*** 

1,702 

±0,021 

87 

4 

478 

±3 

121 

±8 
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❖ P◗❘❙❚❯❱ 2 ❲❳❱❨❩P◗❬❙❱❭❪ ❫❴❨❱❙❚ ❬❪❘❳◗❵❴❬❵❚ ❲❴ 

❩❱❙❱❵❯❚❴❭❭❪❫ ❲❳❚❛❭◗❵◗❫: ❜❨❴❝ ❛◗ 305 ❨❭❱❞, ❩❴❨❱❳-

❡◗❭❚❝ ❡❚❳◗ ❬ ❫❴❙❴❵❱ ❚ ❡❚❬❴❞ ❫◗❩❩❱.  
 

❢) ❣❤✐❥❢❦❧❣❦❢ ♠❧ ♥♦❧♣ q❢ 305 ♦rst 

✉❭◗❙❚❛ ❫❴❨❱❙❱❞ ❴P❘❴❳◗ ❲❴❵◗❛◗❙, ✈P❴ ❭◗❚❘❴❙❱❱ ❴❲-

P❚❫◗❙✇❭◗ ❬❪❘❳◗❵❴❬❵◗ ❲❴ ❜❨❴❝ ❛◗ 305 ❨❭❱❞ ❭◗ ❜❳❴❬❭❱ 
20-30%. ①❳❚ P◗❵❴❫ ❛❭◗✈❱❭❚❚ ❬❪❘❳◗❵❴❬❵❚ ❩❜②❱❩P❬❱❭-

❭❴ ❲❴❬❪③◗❙❚❩✇ ❲❴❵◗❛◗P❱❙❚ ❲❴ ❜❨❴❝ ❛◗ ❙◗❵P◗❯❚❝, 

❜❨❴❝ ❛◗ 305 ❨❭❱❞, ❫❴❙❴✈❭❴❫❜ ❡❚❳❜, ❜❨❴❝ ❛◗ 100 ❨❭❱❞. 

④❴❙❱❱ ❚❭P❱❭❩❚❬❭◗⑤ ❬❪❘❳◗❵❴❬❵◗ ⑥❵❴❭❴❫❚✈❱❩❵❚ ❭❱ 
❴❲❳◗❬❨❪❬◗❙◗❩✇ ❬ ❩❬⑤❛❚ ❩❴ ❛❭◗✈❚P❱❙✇❭❪❫ ❜❫❱❭✇③❱❭❚❱❫ 

❲❴⑦❴❙❴❬✇⑤ ❩P◗❨◗, ◗ ❛❭◗✈❚P, ❚ ❜❫❱❭✇③❱❭❚❱❫ ❬◗❙❴❬❴⑦❴ 

❭◗❨❴⑤ ❫❴❙❴❵◗. ❖❪❘❳◗❵❴❬❵❜ ❲❴ ❩❴❨❱❳❡◗❭❚❝ ❡❚❳◗ 
❫❴❡❭❴ ❘❪❙❴ ❩✈❚P◗P✇ ❭❱⑥⑧⑧❱❵P❚❬❭❴❞, ❲❴❩❵❴❙✇❵❜ ❨❙⑤ 
❨❴❩P❚❡❱❭❚⑤ ❬❚❨❚❫❪⑨ ❳❱❛❜❙✇P◗P❴❬ ❲❳❚③❙❴❩✇ ❘❪ ❬❪-

❘❳◗❵❴❬◗P✇ ❴P 40 ❨❴ 50% ❩P◗❨◗, ✈P❴ P◗❵❡❱ ⑥❵❴❭❴❫❚✈❱-
❩❵❚ ❭❱ ⑥⑧⑧❱❵P❚❬❭❴. ❖❪❘❳◗❵❴❬❵❜ ❲❴ ❫◗❩❩❱ ❫❴❡❭❴ ❩✈❚-

P◗P✇ ❭❱❲❳❚⑦❴❨❭❴❞ ❨❙⑤ ❩P◗❨◗ ❫❴❙❴✈❭❴⑦❴ ❭◗❲❳◗❬❙❱❭❚⑤ 

❲❳❴❨❜❵P❚❬❭❴❩P❚, P.❵. ❜❡❱ ❲❳❚ 20% ❬❪❘❳◗❵❴❬❵❚ ❛❭◗✈❚-

P❱❙✇❭❴ ❩❭❚❡◗❝P❩⑤ ❲❴❵◗❛◗P❱❙❚ ❜❨❴⑤. ⑩◗❭❭◗⑤ ❬❪❘❳◗-
❵❴❬❵◗ ❫❴❡❱P ❘❪P✇ ❳❱❵❴❫❱❭❨❴❬◗❭◗ P❴❙✇❵❴ ❨❙⑤ ❩❵❴P◗ 
❫⑤❩❭❴⑦❴ ❭◗❲❳◗❬❙❱❭❚⑤ ❲❳❴❨❜❵P❚❬❭❴❩P❚.  

 

❶◗❘❙❚❯◗ 3. - ❷◗❬❚❩❚❫❴❩P✇ ❵❴❳❳❱❙⑤❯❚❚ ❫❱❡❨❜ ❩❱❙❱❵❯❚❴❭❭❪❫❚ ❲❳❚❛❭◗❵◗❫❚ 

❴P ❚❭P❱❭❩❚❬❭❴❩P❚ ❬❪❘❳◗❵❴❬❵❚ ❬ ❩P◗❨❱ ❩❚❫❫❱❭P◗❙✇❩❵❴⑦❴ ⑦❴❙③P❚❭❚❛❚❳❴❬◗❭❭❴⑦❴ ❩❵❴P◗ 

❸
❹❺
❻
❹❼
❽  

❾❿
➀❺
❹ ➁
➂❾
➁❻

 

n 

➃❴❳❳❱❙⑤❯❚⑤, r±mr 

➄❨❴❞ ❛◗ 
305 ❨❭❱❞, 

❵⑦ – ❡❚❳, 

❵⑦ 

➄❨❴❞ ❛◗ 
305 ❨❭❱❞, 

❵⑦ – ❜❨❴❞ 

❛◗ 100 

❨❭❱❞, ❵⑦ 

➄❨❴❞ ❛◗ 
305 ❨❭❱❞, 

❵⑦ – ❡❚❬◗⑤ 
❫◗❩❩◗, ❵⑦ 

➅❚❬◗⑤ 
❫◗❩❩◗, 
❵⑦ – 

❡❚❳, ❵⑦ 

➄❨❴❞ ❛◗ 
100 ❨❭❱❞, 

❵⑦ – ❡❚❳, 

❵⑦ 

➅❚❬◗⑤ 
❫◗❩❩◗, ❵⑦ – 

❡❚❳, % 

➄❨❴❞ ❛◗ 100 

❨❭❱❞, ❵⑦ – 

❡❚❳, % 

0% ❵❴❭-

P❳❴❙✇ 
178 

0,994 

±0,001 

0,624 

±0,046 

-0,081 

±0,075 

-0,089 

±0,075 

0,636 

±0,045 

-0,062 

±0,075 

-0,144 

±0,074 

❬❪❘❳◗❵❴❬❵◗ ❲❴ ❜❨❴❝ ❛◗ 305 ❨❭❱❞ 

10% 160 
0,992 

±0,001 

0,630 

±0,048 

-0,092 

±0,079 

-0,100 

±0,079 

0,643 

±0,047 

-0,058 

±0,079 

-0,071 

±0,079 

20% 142 
0,991 

±0,002 

0,635 

±0,050 

-0,023 

±0,084 

-0,026 

±0,084 

0,651 

±0,049 

-0,024 

±0,084 

-0,035 

±0,084 

30% 124 
0,989 

±0,002* 

0,636 

±0,054 

-0,047 

±0,090 

-0,051 

±0,090 

0,655 

±0,051 

-0,026 

±0,090 

-0,007 

±0,090 

40% 106 
0,986 

±0,003** 

0,604 

±0,062 

-0,070 

±0,097 

-0,062 

±0,097 

0,629 

±0,059 

0,074 

±0,097 

0,006 

±0,098 

50% 90 
0,983 

±0,020 

0,533 

±0,090 

0,045 

±0,106 

0,048 

±0,106 

0,559 

±0,088 

0,001 

±0,107 

0,047 

±0,106 

❬❪❘❳◗❵❴❬❵◗ ❲❴ ❡❚❬❴❞ ❫◗❩❩❱ 

10% 160 
0,992 

±0,001 

0,636 

±0,047 

-0,080 

±0,079 

-0,086 

±0,079 

0,651 

±0,046 

-0,081 

±0,079 

-0,103 

±0,078 

20% 142 
0,991 

±0,001 

0,628 

±0,051 

-0,062 

±0,084 

-0,066 

±0,084 

0,644 

±0,049 

-0,041 

±0,084 

-0,548 

±0,059*** 

30% 124 
0,989 

±0,002* 

0,628 

±0,055 

-0,042 

±0,090 

-0,045 

±0,090 

0,647 

±0,052 

-0,033 

±0,090 

-0,548 

±0,063*** 

40% 106 
0,986 

±0,003** 

0,609 

±0,061 

-0,056 

±0,097 

-0,046 

±0,097 

0,635 

±0,058 

0,025 

±0,098 

-0,038 

±0,097 

50% 89 
0,982 

±0,020 

0,556 

±0,089 

0,031 

±0,107 

0,033 

±0,107 

0,585 

±0,087 

0,065 

±0,107 

-0,548 

±0,090*** 

❬❪❘❳◗❵❴❬❵◗ ❲❴ ❡❚❳❭❴❩P❚ ❫❴❙❴❵◗ 

10% 161 
0,994 

±0,001 

0,636 

±0,047 

-0,143 

±0,077 

-0,148 

±0,077 

0,645 

±0,046 

-0,003 

±0,079 

-0,132 

±0,078 

20% 143 
0,994 

±0,001 

0,621 

±0,052 

-0,100 

±0,083 

-0,106 

±0,083 

0,627 

±0,051 

-0,026 

±0,084 

-0,148 

±0,082 

30% 124 
0,994 

±0,001 

0,613 

±0,056 

-0,036 

±0,090 

-0,049 

±0,090 

0,624 

±0,055 

-0,088 

±0,089 

-0,062 

±0,090 

40% 111 
0,994 

±0,001 

0,567 

±0,065 

-0,009 

±0,095 

-0,019 

±0,095 

0,578 

±0,063 

-0,067 

±0,095 

-0,057 

±0,095 

50% 90 
0,994 

±0,011 

0,544 

±0,089 

0,063 

±0,106 

0,060 

±0,106 

0,559 

±0,088 

-0,033 

±0,107 

-0,144 

±0,105 

 



➆➇➈➉➈➊➇➋ ➌ ➍➎➉➏➍➐➈➑ ➒➈➓➋➔➍→➌➎ ➣↔↕➙ ➛➜↕➝➞

➟➠

➡ ➢➤➥➦➧➨➩ 3 ➫➭➩➯➲➢➤➳➦➩➵➸ ➳➦➧➺➵➧➩ ➳➤➭➧➤➵➢➸➳ ➳➻-

➥➭➤➼➸➳➼➧ ➧ ➩➽ ➧➵➢➩➵➲➧➳➵➸➲➢➧ ➵➤ ➼➸➭➭➩➦➺➨➧➧ ➾➩➚➯➪ 

➲➩➦➩➼➨➧➸➵➵➻➾➧ ➫➭➧➶➵➤➼➤➾➧.  

➹➲➘➸➯➺ ➧➶ ➯➤➵➵➻➘, ➫➭➩➯➲➢➤➳➦➩➵➵➻➘ ➳ ➢➤➥➦➧➨➩ 3, 

➲➦➩➯➪➩➢, ➴➢➸ ➫➭➧ ➳➻➥➭➤➼➸➳➼➩ ➫➸ ➪➯➸➷ ➵➤ ➪➭➸➳➵➩ 10% 

➥➻➦➤ ➫➸➦➪➴➩➵➤ ➵➤➧➥➸➦➬➮➤➺ ➼➸➭➭➩➦➺➨➧➺ ➾➩➚➯➪ ➪➯➸➩➾ 

➶➤ 305 ➯➵➩➱ ➧ ➾➸➦➸➴➵➻➾ ➚➧➭➸➾ (r=0,992), ✃➢➸ ➵➩➯➸-

➲➢➸➳➩➭➵➸ ➪➲➢➪➫➧➦➸ ➼➸➵➢➭➸➦➬➵➸➱ ❐➭➪➫➫➩ 0,002. ➡ ➯➤➦➬-
➵➩➱➮➩➾ ➵➤➥➦➷➯➤➦➸➲➬ ➸➲➦➤➥➦➩➵➧➩ ➲➳➺➶➧, ➼➸➢➸➭➤➺ ➫➭➧ 

50% ➳➻➥➭➤➼➸➳➼➧ ➲➸➲➢➤➳➧➦➤ 0,983. 

❒➸➭➭➩➦➺➨➧➺ ➾➩➚➯➪ ➪➯➸➩➾ ➶➤ 305 ➯➵➩➱ ➧ ➪➯➸➩➾ ➶➤ 
100 ➯➵➩➱ ➦➤➼➢➤➨➧➧ ➳ ➼➸➵➢➭➸➦➬➵➸➱ ❐➭➪➫➫➩ ➲➸➲➢➤➳➧➦➤ 
0,624. ❮ ➪➳➩➦➧➴➩➵➧➩➾ ➫➭➸➨➩➵➢➤ ➳➻➥➭➤➼➸➳➼➧ ➵➤➥➦➷➯➤-
➦➸➲➬ ➸➲➦➤➥➦➩➵➧➩ ➲➳➺➶➧ ➲ r=0,630 ➫➭➧ 10% ➯➸ r=0,533 

➫➭➧ 50%. 

❰➩➚➯➪ ➪➯➸➩➾ ➶➤ 305 ➯➵➩➱ ➧ ➚➧➳➸➱ ➾➤➲➲➸➱ ➳ ➥➸➦➬-
➮➧➵➲➢➳➩ ➳➤➭➧➤➵➢➸➳ ➳➻➥➭➤➼➸➳➼➧ ➥➻➦➧ ➫➸➦➪➴➩➵➻ ➸➢➭➧-

➨➤➢➩➦➬➵➻➩ ➼➸➭➭➩➦➺➨➧➧ ➸➢ r=-0,092 ➫➭➧ 10% ➯➸ r=-

0,070 ➫➭➧ 40%, ➶➵➤➴➩➵➧➩ ➼➸➵➢➭➸➦➺ ➲➸➲➢➤➳➧➦➸ r=-0,081. 

Ï➭➧ 50% ➳➻➥➭➤➼➸➳➼➧ ➵➤➥➦➷➯➤➦➤➲➬ ➫➸➦➸➚➧➢➩➦➬➵➤➺ 

➼➸➭➭➩➦➺➨➧➺ ➾➩➚➯➪ ➪➯➸➩➾ ➶➤ 305 ➯➵➩➱ ➧ ➚➧➳➸➱ ➾➤➲➲➸➱ 

r=0,045.  

❒➸➭➭➩➦➺➨➧➺ ➾➩➚➯➪ ➚➧➳➸➱ ➾➤➲➲➸➱ ➧ ➾➸➦➸➴➵➻➾ ➚➧-

➭➸➾ ➥➻➦➤ ➸➢➭➧➨➤➢➩➦➬➵➤ ➫➸ ➳➲➩➾ ➳➤➭➧➤➵➢➤➾ ➳➻➥➭➤➼➸➳-

➼➧, ➶➤ ➧➲➼➦➷➴➩➵➧➩➾ ➧➵➢➩➵➲➧➳➵➸➲➢➧ ➳ 50%. 

❒➸➭➭➩➦➺➨➧➺ ➾➩➚➯➪ ➪➯➸➩➾ ➶➤ 100 ➯➵➩➱ ➧ ➼➸➦➧➴➩-
➲➢➳➸➾ ➾➸➦➸➴➵➸❐➸ ➚➧➭➤ ➳ ➼➸➵➢➭➸➦➬➵➸➱ ❐➭➪➫➫➩ ➥➩➶ ➳➻-

➥➭➤➼➸➳➼➧ ➫➸➼➤➶➤➦➤ r=0,636. ❮ ➪➳➩➦➧➴➩➵➧➩➾ ➫➭➸➨➩➵➢➤ 
➳➻➥➭➤➼➸➳➼➧ ➵➤➥➦➷➯➤➦➸➲➬ ➸➲➦➤➥➦➩➵➧➩ ➲➳➺➶➧, ➼➸➢➸➭➤➺ 

➫➭➧ 50% ➳➻➥➭➤➼➸➳➼➧ ➲➸➲➢➤➳➧➦➤ 0,559. 

Ð➤➲➲➾➤➢➭➧➳➤➺ ➼➸➭➭➩➦➺➨➧➷ ➾➩➚➯➪ ➚➧➳➸➱ ➾➤➲➲➸➱ ➧ 

➫➭➸➨➩➵➢➵➻➾ ➲➸➯➩➭➚➤➵➧➩➾ ➚➧➭➤, ➾➸➚➵➸ ➲➼➤➶➤➢➬, ➴➢➸ ➲ 
➪➳➩➦➧➴➩➵➧➩➾ ➫➭➸➨➩➵➢➤ ➳➻➥➭➤➼➸➳➼➧ ➶➤➳➧➲➧➾➸➲➢➬ ➾➩➚-

➯➪ ✃➢➧➾➧ ➫➤➭➤➾➩➢➭➤➾➧ ➪➳➩➦➧➴➧➳➤➦➤➲➬ ➵➩➲➪Ñ➩➲➢➳➩➵➵➸: 

➸➢ r =-0,058 ➫➭➧ 10% ➯➸ r=0,001 ➫➭➧ 50% ➳➻➥➭➤➼➸➳➼➧, 

➫➭➧ ➶➵➤➴➩➵➧➧ r =-0,062 ➳ ➼➸➵➢➭➸➦➬➵➸➱ ❐➭➪➫➫➩.  
Ï➸ ➼➸➭➭➩➦➺➨➧➧ ➾➩➚➯➪ ➪➯➸➩➾ ➶➤ 100 ➯➵➩➱ ➧ ➫➭➸-

➨➩➵➢➵➻➾ ➲➸➯➩➭➚➤➵➧➩➾ ➚➧➭➤ ➶➵➤➴➩➵➧➩ ➼➸➵➢➭➸➦➺ ➲➸➲➢➤-
➳➧➦➸ -0,144, ➫➭➧ ➳➻➥➭➤➼➸➳➼➩ ➵➤➥➦➷➯➤➦➸➲➬ ➪➳➩➦➧➴➩➵➧➩ 
➶➵➤➴➩➵➧➺, ➫➭➧➴➩➾ ➫➭➧ 40 ➧ 50% ➵➤➥➦➷➯➤➦➸➲➬ ➪➚➩ ➫➸-

➦➸➚➧➢➩➦➬➵➸➩ ➶➵➤➴➩➵➧➩ r=0,047. 

 

Ò) ÓÔÒÕÖ×ØÓ×Ö ÙØ ÚÛÓØÜ ÝÖÞÞß 
 

Ï➭➧ ➳➻➥➭➤➼➸➳➼➩ ➫➸ ➚➧➳➸➱ ➾➤➲➲➩ ➶➵➤➴➩➵➧➺ ➼➸➭➭➩-
➦➺➨➧➧ ➾➩➚➯➪ ➪➯➸➩➾ ➶➤ 305 ➯➵➩➱ ➧ ➚➧➭➸➾ ➳ ➼❐ ➸➲➢➤➦➧➲➬ 

➫➸➴➢➧ ➵➩➧➶➾➩➵➵➻➾➧ ➫➭➧ ➳➲➩➘ ➳➤➭➧➤➵➢➤➘ ➳➻➥➭➤➼➸➳➼➧ 

(➵➤ ➪➭➸➳➵➩  r= 0,982-0,992,  ➫➭➧ ➶➵➤➴➩➵➧➧ ➼➸➵➢➭➸➦➬➵➸➱ 

❐➭➪➫➫➻  r=0,994).  

Ï➸ ➼➸➭➭➩➦➺➨➧➧ ➾➩➚➯➪ ➪➯➸➩➾ ➶➤ 305 ➯➵➩➱ ➧ ➪➯➸➩➾ 

➶➤ 100 ➯➵➩➱ ➲ ➪➳➩➦➧➴➩➵➧➩➾ ➫➭➸➨➩➵➢➤ ➳➻➥➭➤➼➸➳➼➧ 

➵➤➥➦➷➯➤➦➸➲➬ ➸➲➦➤➥➦➩➵➧➩ ➲➳➺➶➧ ➲ r=0,636 ➫➭➧ 10% ➯➸ 

r=0,556 ➫➭➧ 50%. 

❰➩➚➯➪ ➪➯➸➩➾ ➶➤ 305 ➯➵➩➱ ➧ ➚➧➳➸➱ ➾➤➲➲➸➱ ➳ ➥➸➦➬-
➮➧➵➲➢➳➩ ➳➤➭➧➤➵➢➸➳ ➳➻➥➭➤➼➸➳➼➧ ➥➻➦➧ ➫➸➦➪➴➩➵➻ ➸➢➭➧-

➨➤➢➩➦➬➵➻➩ ➼➸➭➭➩➦➺➨➧➧ ➸➢ r=-0,080 ➫➭➧ 10% ➯➸ r=-

0,042 ➫➭➧ 30%. Ï➭➧ 50% ➳➻➥➭➤➼➸➳➼➧ ➵➤➥➦➷➯➤➦➤➲➬ 
➫➸➦➸➚➧➢➩➦➬➵➤➺ ➼➸➭➭➩➦➺➨➧➺ r=0,031.  

➡ ➨➩➦➸➾ ➼➸➭➭➩➦➺➨➧➧ ➫➭➧ ➳➻➥➭➤➼➸➳➼➩ ➫➸ ➚➧➳➸➱ 

➾➤➲➲➩ ➫➸➼➤➶➤➦➧, ➴➢➸ ➯➤➵➵➻➱ ➲➫➸➲➸➥ ➳➻➥➭➤➼➸➳➼➧ 

➵➤➧➥➸➦➩➩ ➫➭➧➾➩➵➧➾ ➳ ➾➺➲➵➸➾ ➲➼➸➢➸➳➸➯➲➢➳➩ ➧ ➳ ➲➩➦➩➼-

➨➧➧ ➲➧➾➾➩➵➢➤➦➬➲➼➸❐➸ ➲➼➸➢➤ ➨➩➦➩➲➸➸➥➭➤➶➩➵ ➢➸➦➬➼➸ ➫➭➧ 

➪➳➩➦➧➴➩➵➧➧ ➚➧➳➸➱ ➾➤➲➲➻.  

 

Ó) ÓÔÒÕÖ×ØÓ×Ö ÙØ ÚÛÕàØÞáÛ ÝØâØ×Ö 

 

Ï➭➧ ➳➻➥➭➤➼➸➳➼➩ ➫➸ ➚➧➭➪ ➵➤ ➪➭➸➳➵➩ 10-50% ➥➻➦➤ 
➫➸➦➪➴➩➵➤ ➳➻➲➸➼➤➺ ➼➸➭➭➩➦➺➨➧➺ ➾➩➚➯➪ ➪➯➸➩➾ ➶➤ 305 

➯➵➩➱ ➧ ➾➸➦➸➴➵➻➾ ➚➧➭➸➾ (r=0,994).  

❒➸➭➭➩➦➺➨➧➺ ➾➩➚➯➪ ➪➯➸➩➾ ➶➤ 305 ➯➵➩➱ ➧ ➪➯➸➩➾ ➶➤ 
100 ➯➵➩➱ ➲ ➪➳➩➦➧➴➩➵➧➩➾ ➫➭➸➨➩➵➢➤ ➳➻➥➭➤➼➸➳➼➧ ➸➲➦➤➥➩-
➳➤➦➤ ➲ r=0,636 ➫➭➧ 10% ➯➸ r=0,544 ➫➭➧ 50%. 

❰➩➚➯➪ ➪➯➸➩➾ ➶➤ 305 ➯➵➩➱ ➧ ➚➧➳➸➱ ➾➤➲➲➸➱ ➳ ➥➸➦➬-

➮➧➵➲➢➳➩ ➳➤➭➧➤➵➢➸➳ ➳➻➥➭➤➼➸➳➼➧ ➥➻➦➤ ➫➸➦➪➴➩➵➻ ➸➢➭➧-

➨➤➢➩➦➬➵➻➩ ➼➸➭➭➩➦➺➨➧➧ ➸➢ r =-0,143 ➫➭➧ 10% ➯➸ r=-

0,009 ➫➭➧ 40%. Ï➭➧ 50% ➳➻➥➭➤➼➸➳➼➧ ➵➤➥➦➷➯➤➦➤➲➬ 
➫➸➦➸➚➧➢➩➦➬➵➤➺ ➼➸➭➭➩➦➺➨➧➺ r=0,063.  

❒➸➭➭➩➦➺➨➧➺ ➾➩➚➯➪ ➚➧➳➸➱ ➾➤➲➲➸➱ ➧ ➾➸➦➸➴➵➻➾ ➚➧-

➭➸➾ ➥➻➦➤ ➢➤➼➚➩ ➸➢➭➧➨➤➢➩➦➬➵➤ ➳ ➥➸➦➬➮➧➵➲➢➳➩ ➳➤➭➧➤➵-

➢➸➳ ➳➻➥➭➤➼➸➳➼➧: r=-0,148 ➫➭➧ 10% ➯➸ r=-0,019 ➫➭➧ 

40%. Ï➭➧ 50% ➳➻➥➭➤➼➸➳➼➧ ➵➤➥➦➷➯➤➦➤➲➬ ➫➸➦➸➚➧➢➩➦➬-
➵➤➺ ➼➸➭➭➩➦➺➨➧➺ r=0,060. 

❒➸➭➭➩➦➺➨➧➺ ➾➩➚➯➪ ➪➯➸➩➾ ➶➤ 100 ➯➵➩➱ ➧ ➼➸➦➧➴➩-

➲➢➳➸➾ ➾➸➦➸➴➵➸❐➸ ➚➧➭➤ ➳ ➼➸➵➢➭➸➦➬➵➸➱ ❐➭➪➫➫➩ ➥➩➶ ➳➻-

➥➭➤➼➸➳➼➧ ➫➸➼➤➶➤➦➤ r=0,636. Ï➭➧ 50% r=0,559, ➤ ➲➦➩➯➸-

➳➤➢➩➦➬➵➸, ➪➯➸➱ ➶➤ 100 ➯➵➩➱ ➧ ➼➸➦➧➴➩➲➢➳➸ ➾➸➦➸➴➵➸❐➸ 

➚➧➭➤ ➢➩➲➵➸ ➲➳➺➶➤➵➻ ➾➩➚➯➪ ➲➸➥➸➱. 

❒➸➭➭➩➦➺➨➧➧ ➾➩➚➯➪ ➚➧➳➸➱ ➾➤➲➲➸➱ ➧ ➫➭➸➨➩➵➢➵➻➾ 

➲➸➯➩➭➚➤➵➧➩➾ ➚➧➭➤ ➥➻➦➧ ➸➢➭➧➨➤➢➩➦➬➵➻ ➼➤➼ ➳ ➼➸➵-

➢➭➸➦➬➵➸➱ ❐➭➪➫➫➩ (r=-0,062) ➢➤➼ ➧ ➫➭➧ ➥➸➦➬➮➧➵➲➢➳➩ 
➳➤➭➧➤➵➢➸➳ ➳➻➥➭➤➼➸➳➼➧, ➴➢➸ ❐➸➳➸➭➧➢ ➸➥ ➸➢➲➪➢➲➢➳➧➧ 

➳➦➧➺➵➧➺ ➯➭➪❐ ➵➤ ➯➭➪❐➤ ✃➢➧➘ ➫➸➼➤➶➤➢➩➦➩➱. ❮➪Ñ➩➲➢➳➩➵-

➵➻➩ ➸➢➭➧➨➤➢➩➦➬➵➻➩ ➼➸➭➭➩➦➺➨➧➧ ➥➻➦➧ ➫➸➦➪➴➩➵➻ ➾➩➚-

➯➪ ➪➯➸➩➾ ➶➤ 100 ➯➵➩➱ ➦➤➼➢➤➨➧➧ ➧ ➚➧➭➵➸➲➢➬➷ ➾➸➦➸➼➤.  
 

ãÔÓØäÔ 

 

å➤➼➧➾ ➸➥➭➤➶➸➾, ➳➻➥➭➤➼➸➳➼➤ ➲ ➪➴➽➢➸➾ ➼➸➭➭➩➦➺➨➧➱ 

➲➩➦➩➼➨➧➸➵➵➻➘ ➫➭➧➶➵➤➼➸➳ ➺➳➦➺➩➢➲➺ ➾➸Ñ➵➻➾ ➧➵➲➢➭➪-

➾➩➵➢➸➾ ➳ æ➸➭➾➧➭➸➳➤➵➧➧ ➲➢➤➯➤, ➪➦➪➴➮➩➵➵➸❐➸ ➫➸ ➲➩-
➦➩➼➨➧➸➵➵➻➾ ➫➭➧➶➵➤➼➤➾ ➧ ❐➩➵➩➢➧➼➸-➲➢➤➢➧➲➢➧➴➩➲➼➧➾ 

➫➤➭➤➾➩➢➭➤➾. ç➤➧➥➸➦➩➩ ➪➯➤➴➵➸➱ ➲➦➩➯➪➩➢ ➲➴➧➢➤➢➬ ➳➻-

➥➭➤➼➸➳➼➪ ➫➸ ➪➯➸➷ ➫➭➧ ➧➵➢➩➵➲➧➳➵➸➲➢➧ ➸➢➥➸➭➤ ➸➢ 20 ➯➸ 

30%, ➢➤➼ ➼➤➼ ➫➭➧ ✃➢➸➾ ➵➤➥➦➷➯➤➷➢➲➺ ➚➩➦➤➢➩➦➬➵➻➩ ➼➸-

✃ææ➧➨➧➩➵➢➻ ➼➸➭➭➩➦➺➨➧➱ ➲➩➦➩➼➨➧➸➵➵➻➘ ➫➭➧➶➵➤➼➸➳. 

è➴➧➢➻➳➤➺ ➼➸➭➭➩➦➺➨➧➧ ➾➩➚➯➪ ➫➭➧➶➵➤➼➤➾➧ ➳ ➸➫➢➧➾➤➦➬-

➵➻➘ ➳➤➭➧➤➵➢➤➘ ➳➻➥➭➤➼➸➳➼➧ ➫➸ ➵➤➧➥➸➦➩➩ ➳➤➚➵➸➾➪ ➫➭➧-

➶➵➤➼➪, ➾➸➚➵➸ ➯➸➥➧➢➬➲➺ ➲➪Ñ➩➲➢➳➩➵➵➸❐➸ ➫➸➳➻➮➩➵➧➺ 
✃ææ➩➼➢➧➳➵➸➲➢➧ ➲➩➦➩➼➨➧➧ ➲➧➾➾➩➵➢➤➦➬➲➼➸❐➸ ➲➼➸➢➤. 

Ï➸➯➳➸➯➺ ➧➢➸❐➧ ➾➸➚➵➸ ➲➯➩➦➤➢➬ ➳➻➳➸➯, ➴➢➸ ✃ææ➩➼-

➢➧➳➵➤➺ ➲➧➲➢➩➾➤ ➭➤➶➳➩➯➩➵➧➺ ➾➸➦➸➴➵➸❐➸ ➲➼➸➢➤ ➾➸➚➩➢ 
➲➫➸➲➸➥➲➢➳➸➳➤➢➬ ➫➸➳➻➮➩➵➧➷ ➲➭➩➯➵➩➱ ➫➭➸➯➪➼➢➧➳➵➸➲➢➧ 

➾➸➦➸➴➵➸❐➸ ➲➢➤➯➤, ➚➧➭➵➸➲➢➧ ➾➸➦➸➼➤ ➧ ➫➭➸➴➧➘ ➼➸➦➧➴➩-

➲➢➳➩➵➵➻➘ ➫➤➭➤➾➩➢➭➸➳, ➴➢➸ ➯➤➲➢ ➲➩➦➬➲➼➸➘➸➶➺➱➲➢➳➩➵➵➻➾ 

➫➭➩➯➫➭➧➺➢➧➺➾ ➳➸➶➾➸➚➵➸➲➢➬ ➪➦➪➴➮➧➢➬ ➼➤➴➩➲➢➳➤ ➲➼➸➢➤, 
➧➾➩➢➬ ➯➸➫➸➦➵➧➢➩➦➬➵➸➩ ➼➸➵➼➪➭➩➵➢➵➸➩ ➫➭➩➧➾➪Ñ➩➲➢➳➸ 

➵➤ ➭➻➵➼➩ ➾➸➦➸➼➤,  ➧ ➳ ➯➤➦➬➵➩➱➮➩➾ ➫➸➦➪➴➧➢➬ ✃➼➸➵➸➾➧-

➴➩➲➼➧➱ ✃ææ➩➼➢, ➳➻➭➤➚➩➵➵➻➱ ➳ ➫➭➧➭➸➲➢➩ ➫➭➧➥➻➦➧.  



éêëìëíêî ï ðñìòðóëô õëöî÷ðøïñ ùúûü ýþûÿ✙

✬✲

 

✥✠☞☎✆✞☞✌✆✞ 
 

1. ✚�✒✂✆☞✟✏✶ �✂✍✂✴✟✏✶ ✓☛✂☞ ✑ ✣✂✓✓✠✠: ✂✓✂✗☎✟-

✟✂✓☞✠ ✞✄✞✒☞✞✘✠✠ ✠ ✌✕✂✄. ✹✤✁✔✁✝✡✎ ✡✖✡✛✁✎✝✜✎. – 

2011; 5:30-40.  

2. ✢✟✠✓✠�✂✑✞ ✦., ✫✂✓☞☎✑✞ ✦. ✧✜✡★✡✤✜✩✎✪✭✜✎ ✡✪✡✖✎✝-

✝✡✪✮✜ ✜ ✔✯✔✰✮✔✱✜✡✝✝✳✎ ✭✔✩✎✪✮✵✔ ✪✜✷✷✎✝✮✔★✸✪✭✡-

✤✡ ✪✭✡✮✔ ✁✔✛✝✳✺ ✮✜✰✡✵. ✻✼✽✼✾✿✼❀ ❁ ❂❃❄✿✼❀ ❄❅✼-

❆✼❇✼❈❄❆❇✼. 2010; 2:14-16. 

3. ❉✂✓☞✂�✞✕✠✟ ❊. ❋. ●✭✡✮✡✵✡✯✪✮✵✡: ❍✩✎✖✝✜✭. ●■✖: 

❏✔✝✸.  2007; 432 ●. 

4. ❑✂✍✌✕✠✟ ✢. ✢. ▲✎✺✝✜✭✡-▼✭✡✝✡✷✜✩✎✪✭✔◆ ✡✱✎✝✭✔ 
✪✰✡✪✡✖✡✵ ✪✡✯✎✁❖✔✝✜◆ ✭✁❍✰✝✡✤✡ ✁✡✤✔✮✡✤✡ ✪✭✡✮✔// 
P❀❄❆✿❁❅ ◗❘❙✽❚❯❱.  2009; 6:56-59. 

5. ❑✂✍✌✕✠✟ ✢. ✢., ❲☎✟✄✞☛✂✑ ✢.✚., ❳☞✞✑✘☎✑ ✢.❊., 

✫✆✞✟☛✠✟ ❊.❊., ❑✂✍✌✕✠✟✞ ❋.✫., ❉✍✠�✂✑✞ ❳.❑. 

❨✰✁✔✵★✎✝✜✎ ✮✎✺✝✜✭✡-✮✎✺✝✡★✡✤✜✩✎✪✭✡❩ ✷✡✯✎✁✝✜-

✛✔✱✜✎❩ ✜ ✪✎★✎✭✱✜✡✝✝✳✷ ✰✁✡✱✎✪✪✡✷ ✵ ✷✡★✡✩✝✡✷ 

✪✭✡✮✡✵✡✯✪✮✵✎. P❀❄❆✿❁❅ ◗❘❀✽❚❯❱. 2012; 1(34):76-

93 

6. ❑✂✍✌✕✠✟✞ ❋. ✫., ❲☎✟✄✞☛✂✑ ✢.✚. ▲✎✝✯✎✝✱✜✜ ✜ 

✰✎✁✪✰✎✭✮✜✵✳ ✁✔✛✵✜✮✜◆ ✰★✎✷✎✝✝✡✤✡ ✪✭✡✮✡✵✡✯✪✮✵✔ 

✵ ❬✁★✡✵✪✭✡❩ ✡✖★✔✪✮✜. P❀❄❆✿❁❅ ◗❘❀✽❚❯❱.  2011; 

6:39-44.  

7. ❑✂✍✌✕✠✟ ✢. ✢., ❑✂✍✌✕✠✟✞ ❋. ✫. ❭✔✛✵✜✮✜✎ ✰★✎✷✎✝-

✝✡✤✡ ✷✡★✡✩✝✡✤✡ ✪✭✡✮✡✵✡✯✪✮✵✔. ❯❪❘❫❘✿❫❃ ✿❫❴❅❫.  
2012; 3:20-21. 

8. ❑✂✍✌✕✠✟✞ ❋.✫. ❵★✜◆✝✜✎ ✜✝✮✎✝✪✜✵✝✡✪✮✜ ✵✳✖✁✔-
✭✡✵✭✜ ✩❛✁✝✡-✰❛✪✮✁✡✤✡ ✪✭✡✮✔ ✝✔ ✭✡✁✁✎★◆✱✜✜ ✪✎-
★✎✭✱✜✡✝✝✳✺ ✰✁✜✛✝✔✭✡✵. ❯❪❘❫❘✿❫❃ ❜✼❄❄❁❃. 2013; 

7:19-23. 

9. ❑✂✍✌✕✠✟✞ ❋.✫. ■❍✮✜ ✪✡✵✎✁❝✎✝✪✮✵✡✵✔✝✜◆ ✷✡★✡✩-

✝✡❩ ✰✁✡✯❍✭✮✜✵✝✡✪✮✜ ❍ ✩❛✁✝✡-✰❛✪✮✁✡✤✡ ✪✭✡✮✔. ◗❞-

❘❫❡✼❇❫✿❁❀, ✿❫❴❅❫ ❁ ❢❘✼❁❡❇✼❈❄❆❇✼. 2013; 2:38-42. 

10. ❲☎✟✄✞☛✂✑ ✢.✚., ❑✂✍✌✕✠✟✞ ❋.✫. ❣✡✁✁✎★◆✱✜✜ ✪✎-
★✎✭✱✜✡✝✝✡-✤✎✝✎✮✜✩✎✪✭✜✺ ✰✁✜✛✝✔✭✡✵ ✜ ✜✺ ✛✔✵✜✪✜-

✷✡✪✮✸ ✡✮ ✡✮✖✡✁✔. ❯❪❘❫❘✿❫❃ ✿❫❴❅❫.  2013; 10:28-30. 

11. ❤✆✂�✂✑✞, ✥., ✐✞✶✍✂✑✞, ❊., ❑✞✍❥✴✠☛✂✑, ✣. ●✡✵✎✁-

❝✎✝✪✮✵✡✵✔✝✜✎ ✪✭✡✮✔ ✪✜✷✷✎✝✮✔★✸✪✭✡❩ ✰✡✁✡✯✳. 

❦❁❇✼❆✿✼❇✼❈❄❆❇✼ ❜✼❄❄❁❁.  2009; 10:45-46. 

 

 
----------------------------------------------------- 

 

■✡✪✮❍✰✜★✔ ✵ ✁✎✯✔✭✱✜❧: 20.01.2014 ✤. 

 

❑✂✍✌✕✠✟✞ ❋✞✆✠✟✞ ✫☎✟✟✞✄❥☎✑✟✞, ✔✪✰✜✁✔✝✮ ✭✔♠✎✯✁✳ ✩✔✪✮✝✡❩ ✛✡✡✮✎✺✝✜✜ ✜ ✖✜✡✮✎✺✝✡★✡✤✜✜ ♥♦✧❬❨ ❵■❬ «❬✁-

★✡✵✪✭✜❩ ✤✡✪❍✯✔✁✪✮✵✎✝✝✳❩ ✔✤✁✔✁✝✳❩ ❍✝✜✵✎✁✪✜✮✎✮». 

* - ✝✔❍✩✝✳❩ ✁❍✭✡✵✡✯✜✮✎★✸: ❲☎✟✄✞☛✂✑ ✢✟✄✆☎✶ ✚♣✂✆☎✑✠✴, ✯✡✭✮✡✁ ✪✎★✸✪✭✡✺✡✛◆❩✪✮✵✎✝✝✳✺ ✝✔❍✭, ✰✁✡♠✎✪✪✡✁,  ✛✔✷. 

✛✔✵. ✭✔♠✎✯✁✡❩ ✩✔✪✮✝✡❩ ✛✡✡✮✎✺✝✜✜ ✜ ✖✜✡✮✎✺✝✡★✡✤✜✜, aish78@yandex.ru, bio413@ya.ru ❆❀✽. 8-953-816-78-84   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



qrsts✉r✈ ✇ ①②t③①④s⑤ ⑥s⑦✈⑧①⑨✇② ⑩❶❷❸ ❹❺❷❻❼

❽❾

❿➀➁ 636.92:612.32 

➂. ➃. ➄➅➆➇➈➉➊➉➋, ➌➍➎➏➍➐ ➑➒➍➓➍➔➒→➣↔➎➒↕ ➙➛➜➎, ➌➍➝➣➙➏  
➞. ➂.➄➅➆➇➈➉➊➉➋➅, ➟➛➔➒↔➏➐➛➙➏ * 

 

➠➡➢➤❿  ➥➦➤ «➤➐➓➍➧↔➎➒➨ ➔➍↔➜➌➛➐↔➏➧➣➙➙➩➨ ➛➔➐➛➐➙➩➨ ➜➙➒➧➣➐↔➒➏➣➏», ➫➍↔↔➒➭, ➔. ➤➐➯➓,  

Orel State Agricultural University, Russia, Orel 

*- ➠➡➢➤❿  ➥➦➤ «➲➍↔➎➍➧↔➎➒➨ ➔➍↔➜➌➛➐↔➏➧➣➙➙➩➨ ➜➙➒➧➣➐↔➒➏➣➏ ➏➍➙➎➒↕ ↕➒➟➒→➣↔➎➒↕ ➏➣↕➙➍➓➍➔➒➨  

➒➟➣➙➒ ➲.➥. ➳➍➟➍➙➍↔➍➧➛» (➲➵➸➺➸ ➒➟➣➙➒ ➲.➥. ➳➍➟➍➙➍↔➍➧➛), ➔. ➲➍↔➎➧➛ 
➏➣➓.:(4862) 43-03-17, e-mail: lakks65@yandex.ru 

 

➻➄➼➽➾➼➚ ➪➶➹➘➼➹➞➼➂➴ ➾➴ ➷➼➬➼➹➄➹➮➼➱ ✃➚➂➴➄❐➾➹➮➹ ➪➼❒➚➻➴➶➚➾➼➽ ➂➶➹➄➼➂➹➻  

➪➶➼ ❮➻➚➄➼❰➚➾➼➼ Ï➹➄➼ ➴➬➹➞➼➃➞ÐÑ ➂➹Ò➪➹➾➚➾➞➹➻ ➻ ➶➴✃➼➹➾➚ 
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➎➐➍➓➒➎➍➧➍➌↔➏➧➣. 
 

➂ÛÜÝÞ➋ßÞ àÛ➉➋➅: ➎➐➍➓➒➎➒, ➎➍➐➟, Ó➐➍➏➣➒➙, Ó➐➍➑➒➍-

➏➒➎, Ô➒➧➛➭ ➟➛↔↔➛.   

 

The studies found a positive effect of new probiotics 

and protein supplement on the processes of digestion, 

growth and development during the rearing rabbits. Us-

ing probiotic X 2 and a protein supplement increases 

daily gain of 9-27%, the preparation  «ProStor» - by 10-

25%. In this case the best results are achieved on diets 

rich in protein and biologically active substances and 

when using as part of probiotic culture of Bacillus sub-

tilis 8130. Application of investigated additives is expe-

dient in the industrial rabbit breeding. 

 

 

Keywords: rabbits, food, protein, probiotics, live weight. 

 

➁➍➙➝➣Ó➝➒➭ Ó➐➍➑➒➍➏➒➎➍➧ ➏➣↔➙➍ ↔➧➭×➛➙➛ ↔ ➐➛×➧➒➏➒➣➟ 

Ó➐➣➌↔➏➛➧➓➣➙➒➨ ➍ ↔➒➟➑➒➍➙➏➙➍➨ ➟➒➎➐➍á➓➍➐➣ ➎➛➎ ↔➍-

↔➏➛➧➙➍➨ →➛↔➏➒ ➍➐➔➛➙➒×➟➛, ➣➔➍ ➍↔➍➑➣➙➙➍➟ Ù➎↔➏➐➛➎➍➐Ó➍-

➐➛➓Õ➙➍➟ ➍➑➐➛×➍➧➛➙➒➒, ➧➩Ó➍➓➙➭âÖ➒➟ ➟➙➍➔➒➣ ➧➛Ô➙➩➣ 
á➜➙➎➝➒➒ ➒ ➧➙➍↔➭Ö➒➟ ↔➜Ö➣↔➏➧➧➣➙➙➩➨ ➧➎➓➛➌ ➧ ➛➙➛➏➍-

➟➒→➣↔➎➒➣ ➒ á➒×➒➍➓➍➔➒→➣↔➎➒➣ Ó➐➍➝➣↔↔➩. ➦➐➒ Ù➏➍➟ ➍↔-
➙➍➧➙➍➣ ➧➙➒➟➛➙➒➣ ➜➌➣➓➭➣➏↔➭ ➧➍Ó➐➍↔➛➟ ➧➓➒➭➙➒➭ ➍➏-
➌➣➓Õ➙➩↕ ➧➒➌➍➧ Ó➐➍➑➒➍➏➒➎➍➧ ➙➛ ↔➍↔➏➍➭➙➒➣ Ó➒Ö➣➧➛➐➣-
➙➒➭, Ó➣➐➣➧➛➐➒➟➍↔➏Õ Ó➒➏➛➏➣➓Õ➙➩↕ ➧➣Ö➣↔➏➧ ➒ ➧ ➍↔➍➑➣➙-

➙➍↔➏➒, ➏➐➜➌➙➍➐➛↔Ö➣Ó➓➭➣➟➩↕ á➐➛➎➝➒➨ ➎➍➐➟➛ – ➔➣➟➒-

➝➣➓➓â➓➍×, ➎↔➒➓➛➙➍➧, Ó➣➎➏➒➙➍➧ ➒ ➝➣➓➓â➓➍×➩. ➤↔➍➑➣➙-

➙➍ ➧➛Ô➙➩ Ó➐➍➑➒➍➏➒➎➒ ➌➓➭ ➜➧➣➓➒→➣➙➒➭ Ó➐➍➏➣➒➙➍➧➍➔➍ 

↔➍➌➣➐Ô➛➙➒➭ ➎➍➐➟➛. ➤➙➒ ↔Ó➍↔➍➑↔➏➧➜â➏ ➣➔➍ ➜↔➧➍➣➙➒â, 

➙➍➐➟➛➓➒×➛➝➒➒ ➝➣➎➛➓Õ➙➍➔➍ Ó➒Ö➣➧➛➐➣➙➒➭, ➒➙➏➣➙↔➒á➒-

➎➛➝➒➒ Ó➐➒➐➍↔➏➍➧ Ô➒➧➍➨ ➟➛↔↔➩. ã Ù➏➍ ➍↔➍➑➣➙➙➍ ➧➛Ô➙➍ 

➌➓➭ ➎➐➍➓Õ→➛➏ ➧ ➧➍×➐➛↔➏➣ 90-120 ↔➜➏➍➎, ➒➙➏➣➙↔➒➧➙➍↔➏Õ 
➐➍↔➏➛ ➎➍➏➍➐➩↕ ×➙➛→➒➏➣➓Õ➙➍ ↔➙➒Ô➛➣➏↔➭ ➧↔➓➣➌↔➏➧➒➣ 
➟➛➓➍➨ ➜↔➧➍➭➣➟➍↔➏➒ [2, 3, 5]. ä➏➒ ➍➑↔➏➍➭➏➣➓Õ↔➏➧➛ ➍➑å-

➭↔➙➭â➏ ➛➎➏➜➛➓Õ➙➍↔➏Õ ➙➛Ó➐➛➧➓➣➙➒➭ ➒↔↔➓➣➌➍➧➛➙➒➨.  

 

Ò➅➇Þæ➈➅Ûß ➈ çÞ➇➉èß ➈ààÛÞè➉➋➅➊➈é 

➵↔↔➓➣➌➍➧➛➙➒➭ Ó➐➍➧➣➌➣➙➩ ➧ ➐➛➟➎➛↕ ➌➍➔➍➧➍➐➛ ➍ ↔➍-

➏➐➜➌➙➒→➣↔➏➧➣, ×➛➎➓â→➣➙➙➍➔➍ ➵➙↔➏➒➏➜➏➍➟ Ó➐➍➑➓➣➟ 

Ù➎➍➓➍➔➒➒ ➒ Ù➧➍➓â➝➒➒ ➒➟. ã.ê. Ø➣➧➣➐➝➍➧➛ ➫ãê ↔ 
➠➡➢➤❿ ➥➦➤ ➤➐➯➓➡ã❿.  

➥ ➎➛→➣↔➏➧➣ ➑➣➓➎➍➧➍➨ ➌➍➑➛➧➎➒ ➒↔Ó➍➓Õ×➍➧➛➓➒ ×➣➐➙➍, 

➍➑➍➔➛Ö➣➙➙➍➣ ➟➣➏➍➌➍➟ ➔➓➜➑➒➙➙➍➔➍ ➎➜➓Õ➏➒➧➒➐➍➧➛➙➒➭ 
➌➐➍ÔÔ➣➨ ➐➍➌➛ Saccharomyces, Ó➐➍➒×➧➍➌↔➏➧➛ ➤➤➤ 

«Ø➒➑➒➐↔➎➍➨ ↔➍➣➧➍➨ ➎➍➟Ó➛➙➒➒». ➥ ➎➛→➣↔➏➧➣ Ó➐➍➑➒➍➏➒-

➎➛ ➒↔Ó➍➓Õ×➍➧➛➙ Ó➐➣Ó➛➐➛➏ ↔ Bacillus subtilis B-8130 Ó➍ 

Ó➛➏➣➙➏➜ ➵➦ää ➒➟. ã.ê. Ø➣➧➣➐➝➍➧➛ ➫ãê [2, 3, 4]. 

➤Ô➒➌➛➓➒, →➏➍ Ó➐➍➑➒➍➏➒➎ ➑➜➌➣➏ ↔➏➒➟➜➓➒➐➍➧➛➏Õ ➍➑-

➟➣➙➙➩➣ Ó➐➍➝➣↔↔➩ ➧ ↔➓➣Ó➍➨ ➎➒Ú➎➣ ➒ Ó➍➧➩↔➒➏ ➜↔➧➍➭➣-
➟➍↔➏Õ ➌➒➣➏➛➐➙➍➔➍ Ó➐➍➏➣➒➙➛. 

➤Ó➩➏➩ ➑➩➓➒ Ó➐➍➧➣➌➣➙➩ ➧ ➜↔➓➍➧➒➭↕ ➧➒➧➛➐➒➭ 
➠➡➢➤❿ ➥➦➤ ➤➐➯➓➡ã❿. ➁➐➍➓➒➎➍➧ ↔➍➌➣➐Ô➛➓➒ ➧ ↔➣➏→➛-
➏➩↕ ➎➓➣➏➎➛↕, Ó➍➣➙➒➣ Ó➐➍➒×➧➍➌➒➓➒ ➒× ↔➍↔➎➍➧➩↕ Ó➍➒-

➓➍➎, ➎➍➐➟➓➣➙➒➣ – ➒× ➑➜➙➎➣➐➍➧ ➧➧➍➓â, ➏➣➟Ó➣➐➛➏➜➐➛ 
➧➍×➌➜↕➛ ➎➍➓➣➑➛➓➛↔Õ ➧ Ó➐➣➌➣➓➛↕ 21,0-23,5

0Ø.  

➁➍➐➟➓➣➙➒➣ 1 (➎➍➙➏➐➍➓Õ➙➍➨) ➔➐➜ÓÓ➩ ➍↔➜Ö➣↔➏➧➓➭➓➒ 

➔➐➛➙➜➓➒➐➍➧➛➙➙➩➟ ➎➍➟➑➒➎➍➐➟➍➟ ë343 ➌➓➭ ↔➣➓Õ↔➎➍↕➍-

×➭➨↔➏➧➣➙➙➩↕ Ô➒➧➍➏➙➩↕; ➧ ➐➛➝➒➍➙➣ 2 ➔➐➜ÓÓ➩ ➒↔Ó➍➓Õ-
×➍➧➛➓➒  ➎➍➟➑➒➎➍➐➟ ↔ ➌➍➑➛➧➓➣➙➒➣➟ 5% Ó➍ ➟➛↔↔➣ ➑➣➓➎➍-

➧➍➨ ➌➍➑➛➧➎➒; ➌➓➭ 3 ➔➐➜ÓÓ➩ Ó➐➒➟➣➙➭➓➒ ➎➍➟➑➒➎➍➐➟ ↔ 
10% ➑➣➓➎➍➧➍➨ ➌➍➑➛➧➎➒; ↔➍↔➏➛➧ ➐➛➝➒➍➙➛ 4 ➒ 5 ➔➐➜ÓÓ 

➑➩➓ ➏➛➎➍➨ Ô➣, ➎➛➎ ➌➓➭ 2 ➒ 3, ➙➍ ➧ ➣➔➍ ↔➍↔➏➛➧ ➌➍Ó➍➓➙➒-

➏➣➓Õ➙➍ ➧➧➍➌➒➓➒ Ó➐➍➑➒➍➏➒→➣↔➎➒➨ Ó➐➣Ó➛➐➛➏ ➧ ➎➍➓➒→➣-
↔➏➧➣ 1 ➎➔/➏. 

➦➣➐➣➧➛➐➒➟➍↔➏Õ Ó➒➏➛➏➣➓Õ➙➩↕ ➧➣Ö➣↔➏➧ ➍Ó➐➣➌➣➓➭-

➓➛↔Õ ➧ ➏➣→➣➙➒➣ 3 ↔➜➏➍➎ Ó➜➏➣➟ ➧×➧➣Ú➒➧➛➙➒➭ ↔å➣➌➣➙➙➍➔➍ 

➎➍➐➟➛ ➒ ➍↔➏➛➏➎➍➧, ➛ ➏➛➎Ô➣ á➣➎➛➓➒➨ (➍Ó➩➏➩ Ó➐➍➧➍➌➒-

➓➒↔Õ ↔ 95-97-↔➜➏➍→➙➍➔➍ ➧➍×➐➛↔➏➛). Ø➍↔➏➛➧ ➎➍➐➟➍➧ ➒ 

á➣➎➛➓➒➨ ➍Ó➐➣➌➣➓➭➓↔➭ ➏➐➛➌➒➝➒➍➙➙➩➟➒ ➟➣➏➍➌➛➟➒ ×➍➍-

➏➣↕➙➒→➣↔➎➍➔➍ ➛➙➛➓➒×➛, Ó➍ ➳➣➑➣➌➣➧➜ ➦.➸. ↔ ↔➍➛➧➏➍➐➛➟➒ 

(1969). Ø➍➌➣➐Ô➛➙➒➣ Ô➒➐➛ ➍Ó➐➣➌➣➓➭➓➒ Ó➍ Ø➍➎↔➓➣➏➜; 

➎➓➣➏→➛➏➎➒ – Ó➍ ➡➣➙➙➣➑➣➐➔➜ ➒ ì➏➍➟➛➙➜; ➍➑Ö➣➔➍ ➛×➍➏➛ 
– Ó➍ ➁å➣➓Õ➌➛➓â; Ó➐➍➏➣➒➙➛ – ➐➛↔→➣➏➙➩➟ Ó➜➏➣➟ (➍➑Ö➒➨ 

➛×➍➏ * 6,25); ➑➣×➛×➍➏➒↔➏➩↕ Ù➎↔➏➐➛➎➏➒➧➙➩↕ ➧➣Ö➣↔➏➧ – 

➐➛↔→➣➏➙➩➟ Ó➜➏➯➟, ×➍➓Õ➙➩↕ ➎➍➟Ó➍➙➣➙➏➍➧ ➍×➍➓➣➙➒➣➟ – 

➧ ➟➜á➣➓Õ➙➍➨ Ó➣→➒. 
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✭✴

✵✔✬☛✣✫✔ 2 - ✢✟✠✔✍✔✂✡☛✣ ✄✣☎✡✑✔✆✡✒✣✎ ✑ ✝☛✡✄✟✏ ✠✣✪✠✡ 120-✝✞✂✟✧✒✓✌ ✠✆✟☛✣✠✟✑ 
☞✗✘✚✛✚✜✤✥✦  

(✚✘✜★✩✮✗✯✜✦ ✰✤✱✲✤✮✜✚) 

✳✱✶✷✷✚ 

1 4 5 

✸✗✹✤✱✺✚✮★✤ ✯✶✻✗✼✗ ✩✤✽✤✯✜✩✚, % 23,4± 1,05 21,2±2,34 22,5±1,56 

❁★✯✥✤✮✮✗✯✜✦ ✲★✘✱✗✗✱✼✚✮★✛✲✗✩, ✲✥✱✹./✼ ✸✾ 168,3±6,93 173,5±5,76 181,2±10,08 (+7,7%) 

✿✲★✥✚✛✚, ✲✼ ✘✱✚✻✲✚✥✚/30 ✲★✮ ⋅ ✼ 48,0±2,53 56,7±3,24 (+18%) 52,1±2,17 

❀✤✥✥❂✥✚✛✚, % 15,4±0,03 18,6±0,23 (+20,8%) 16,0±0,55 

☞✱✗✜✤✚✛❃,  ✲✘✼ ✼✥★❄★✮✚/✲★✮⋅✼ 18,5±0,18 22,8±0,77*** (+23,2%) 23,5±0,65*** (+27%) 

❅✱✤✚✛✚, ✲✘✼ ✚✛✗✜✚ ✚✲✲★✚✘✚/ ✲★✮⋅✼ 3,8±0,01 3,6±0,12 4,0±0,03 

❆★✷✚✛✚, ✤✹. (✲✥ 0,1 ✮ ✱-✱✚ NaOH) 1,2±0,11 1,2±0,09 1,5±0,10 (+25%) 

✱❇ 6,4±0,25 6,5±0,43 6,7±0,51 

❆❈❉, ✲❊/100 ✼ ✯✶✻✗✼✗ ✩✤✽✤✯✜✩✚ 53,1±1,56 56,6±2,22 (+6,6%) 52,5±1,87 

✿✛✗✜ ✗❋✽★●, % ✗✜ ✯✶✻✗✼✗ ✩✤✽✤✯✜✩✚ 4,8±0,02 5,3±0,14* (+10,4%) 5,8±0,28* (+20,8%) 

✿✛✗✜ ✲✗❍✤✩★✮❃, % ✗✜ ✗❋✽✤✼✗ ✚✛✗✜✚ 3,9±0,15 4,2±0,30 (+7,7%) 4,7±0,06*** (+20,5%) 

✿✛✗✜ ✚✲✲★✚✘✚, % ✗✜ ✗❋✽✤✼✗ ✚✛✗✜✚ 5,6±0,09 5,8±0,27 (+3,6%) 6,4±0,15** (+14,3%) 

              * - ✱<0,05; ** - ✱<0,02; *** - ✱<0,01 

 

✢✡✆✡✑✔✆✣■✟✝✂❏ ✟✂❑✡☛❏✒✓✌ ✒✞✂✆✣✡✒✂✟✑ ✑ ✠✟✒✂✆✟☛❏-

✒✟✏ ✣ ✟✄✓✂✒✓✌ ▲✆✞✄✄✔✌ ✄✆✣✑✡❑✡✒✔ ✑ ✂✔✬☛✣✫✔✌ 3 ✣ 4. 

 

✵✔✬☛✣✫✔ 3  - ✢✡✆✡✑✔✆✣■✟✝✂❏ ✄✣✂✔✂✡☛❏✒✓✌ ✑✡☎✡✝✂✑  

✑ ✠✟✒✂✆✟☛✡ (1 ▲✆✞✄✄✔) 
☞✗✘✚✛✚✜✤✥★ ☞✱★✮▼✜✗ ✯ 

✘✗✱✲✗✲, ✼ 
☞✤✱✤✩✚✱✤✮✗, 

✼ 
✾ % ✗✜ 

✷✱★✮▼✜✗✼✗ 

✸✶✻✗✤ ✩✤✽✤✯✜✩✗ 173 112,8 65,2±2,54 

✸❃✱✗● ✷✱✗✜✤★✮ 32,2 23,8 73,9±2,18 

✸❃✱✗● ✺★✱ 5,9 4,6 78,0±1,51 

✸❃✱✚▼ ✘✥✤✜❍✚✜✘✚ 22,8 7,1 31,1±1,46 

◆❖✾ 94,5 66,7 70,6±2,83 

✸❃✱✚▼ ✛✗✥✚ 17,6 10,6 60,2±3,75 

✵✔✠, ✑ 4 ▲✆✞✄✄✡ ✄✡✆✡✑✔✆✣■✟✝✂❏ ✝✓✆✟▲✟ ✄✆✟✂✡✣✒✔ 

✬✓☛✔ ✒✔ 14% ✬✟☛❏✪✡, ✧✡■ ✑ ✠✟✒✂✆✟☛✡ (✆<0,05), ✝✓✆✟▲✟ 

P✣✆✔ – ✒✔ 10%, ✠☛✡✂✧✔✂✠✣ – ✒✔ 27% (✆<0,05), ✬✡✍✔✍✟-

✂✣✝✂✓✌ ◗✠✝✂✆✔✠✂✣✑✒✓✌ ✑✡☎✡✝✂✑ – ✒✔ 15% (✆<0,05), 

✝✓✆✟✏ ✍✟☛✓ – ✒✔ 19,6%. 

✢✟☛✟P✣✂✡☛❏✒✟✡ ✑☛✣✎✒✣✡ ✬✡☛✠✟✑✟✏ ❑✟✬✔✑✠✣ ✑ ✝✟✧✡-

✂✔✒✣✣ ✝ ✄✆✟✬✣✟✂✣✠✟■ ❑✡■✟✒✝✂✆✣✆✟✑✔☛✣ ✄✟✠✔✍✔✂✡☛✣ 

✄✆✣✆✟✝✂✔ P✣✑✟✏ ■✔✝✝✓ ✝ 90- ❑✟ 120-✝✞✂✟✧✒✟▲✟ ✑✟✍✆✔✝-

✂✔ (✝■. ✂✔✬☛✣✫✞ 5). 

✢✆✣ ◗✂✟■ ✂✔✠P✡ ✒✔✣☛✞✧✪✣✡ ✆✡✍✞☛❏✂✔✂✓ ✟✂■✡✧✡✒✓ ✑ 

4 ✟✄✓✂✒✟✏ ▲✆✞✄✄✡, ▲❑✡ ✝✆✡❑✒✡✝✞✂✟✧✒✓✏ ✄✆✣✆✟✝✂ P✣-

✑✟✏ ■✔✝✝✓ ✒✔ 25% ✄✆✡✑✓✝✣☛ ✠✟✒✂✆✟☛❏✒✓✡ ✍✒✔✧✡✒✣✎. 

 

✵✔✬☛✣✫✔ 4 - ✢✡✆✡✑✔✆✣■✟✝✂❏ ✄✣✂✔✂✡☛❏✒✓✌ ✑✡☎✡✝✂✑ ✑ ✟✄✓✂✒✓✌ ▲✆✞✄✄✔✌ 
☞✗✘✚✛✚✜✤✥★ ☞✱★✮▼✜✗ ✯ ✘✗✱✲✗✲, ✼ ☞✤✱✤✩✚✱✤✮✗, ✼ ✾ % ✗✜ ✷✱★✮▼✜✗✼✗ 

2 3 4 5 2 3 4 5 2 3 4 5 

✸✶✻✗✤ ✩✤✽✤✯✜✩✗ 169,8 179,6 188,9 175,7 121,2 120,7 143,2 123,5 71,4±2,36 

(+9,5%) 

67,2±3,28 

(+3%) 

75,8±3,12 

(+16%) 

70,3±2,89 

(+7,8%) 

✸❃✱✗● ✷✱✗✜✤★✮ 33,1 36,4 36,8 36,1 27,0 30,1 31,1 30,0 81,6±2,00 

 

82,7±1,75 

 

84,5±2,44* 

(+14%) 

83,1±3,25 

 

✸❃✱✗● ✺★✱ 5,8 6,3 6,4 6,2 4,9 5,2 5,5 5,2 84,5±2,31 82,5±1,78 85,9±2,62 

(+10%) 

83,9±2,56 

✸❃✱✚▼ ✘✥✤✜❍✚✜✘✚ 22,1 23,0 24,5 22,7 7,5 6,8 9,7 7,8 33,9±1,47 29,6±2,04 

 

39,5±2,28* 

(+27%) 

34,4±1,96 

◆❖✾ 91,5 95,7 101,8 94,7 70,4 67,3 83,0 68,7 76,9±3,54 70,3±2,53 81,5±2,16* 

(+15%) 

72,5±2,35 

✸❃✱✚▼ ✛✗✥✚ 17,3 18,3 19,3 18,1 11,5 11,3 13,9 11,8 66,4±6,20 61,7±5,06 72,0±4,51 

(+19,6%) 

65,2±5,46 

      * - ✱<0,05 

 

❘✚❋✥★❄✚ 5 – ❙★✮✚✲★✘✚ ✺★✩✗● ✲✚✯✯❃ 

✷✗✹✗✷❃✜✮❃✻ ✺★✩✗✜✮❃✻ 

✳✱✶✷✷✚ 
❈★✩✚▼ ✲✚✯✯✚, ✘✼ 

✸✱✤✹✮✤✯✶✜✗❍✮❃●  

✷✱★✱✗✯✜ 

✮✚❍✚✥✗  

✗✷❃✜✚ 

✘✗✮✤❄  

✗✷❃✜✚ 
 ✼ % 

1 2,20±0,25 2,88±0,21 22,6±2,19 100 

2 2,25±0,26 3,02±0,27 25,8±2,34 114 

3 2,21±1,04 2,96±0,25 25,0±2,67 110 

4 2,23±0,19 3,08±0,53 28,2±2,45 125 

5 2,24±0,23 3,04±0,22 26,7±2,48 118 

 

 

 

❚✑✡❑✡✒✣✡ ✑ ✠✟■✬✣✠✟✆■ ✬✡☛✠✟✑✟✏ ❑✟✬✔✑✠✣ ✟✠✔✍✔☛✟ 

✑☛✣✎✒✣✡ ✒✔ ✄✡✆✡✑✔✆✣■✟✝✂❏ ✄✣✂✔✂✡☛❏✒✓✌ ✑✡☎✡✝✂✑. ✢✡-

✆✡✑✔✆✣■✟✝✂❏ ✝✞✌✟▲✟ ✑✡☎✡✝✂✑✔ ✑✟ 2 ✣ 3 ▲✆✞✄✄✔✌ (5 ✣ 

10% ❑✟✬✔✑✠✣ ✬✡✍ ✄✆✟✬✣✟✂✣✠✔) ✞✑✡☛✣✧✣☛✔✝❏ ✄✟ ✝✆✔✑✒✡-

✒✣❯ ✝ ✠✟✒✂✆✟☛✡■ ✝✟✟✂✑✡✂✝✂✑✡✒✒✟ ✒✔ 9,5 ✣ 3,0%, ▲☛✔✑-

✒✓■ ✟✬✆✔✍✟■, ✍✔ ✝✧❱✂ ✞☛✞✧✪✡✒✣✎ ✣✝✄✟☛❏✍✟✑✔✒✣✎ ✔✍✟-

✂✣✝✂✓✌ ✝✟✡❑✣✒✡✒✣✏. ❚ ✝✟✧✡✂✔✒✣✣ ✝ ✄✆✟✬✣✟✂✣✠✟■ ✬✓☛✣ 

✄✟☛✞✧✡✒✓ ☛✞✧✪✣✡ ✆✡✍✞☛❏✂✔✂✓. ❚ 4 ▲✆✞✄✄✡ (5% ❑✟✬✔✑-

✠✣) ✄✡✆✡✑✔✆✣■✟✝✂❏ ✝✞✌✟▲✟ ✑✡☎✡✝✂✑✔ ✑✟✍✆✟✝☛✔ ✒✔ 16%, 

✑ 5 (10% ❑✟✬✔✑✠✣) – ✒✔ 7,8%.  

 

 

 

 



❲❳❨❩❨❬❳❭ ❪ ❫❴❩❵❫❛❨❜ ❝❨❞❭❡❫❢❪❴ ❣❤✐❥ ❦❧✐♠♥

♦♣

qrst✉✈✇①②✇ 
 

③④⑤⑥⑦ ⑧⑨⑩④❶⑧⑦, ❷⑤❸❹❺⑩⑥⑦❺❻❼④❽❾❻❿❺ ➀④❻❻❿❺ ❸➁⑥➀❺-
❼❺❽❾❸❼➁➂➃❼ ⑧ ❹⑧❽⑧➄⑥❼❺❽❾❻⑧⑦ ➁❽⑥➅❻⑥⑥ ❻⑧➁❿➆ ❹⑩⑧⑨⑥⑧-

❼⑥⑤⑧➁ ⑥ ⑨❺❽⑤⑧➁⑧➇ ➀⑧⑨④➁⑤⑥ ❻④ ❹⑩⑧➈❺❸❸❿ ❹⑥➉❺➁④⑩❺❻⑥➅, 
⑩⑧❸❼ ⑥ ⑩④❶➁⑥❼⑥❺ ⑤⑩⑧❽⑥⑤⑧➁ ➁ ❹❺⑩⑥⑧➀ ➀⑧⑩④➉⑥➁④❻⑥➅. ➊❸-
❹⑧❽❾❶⑧➁④❻⑥❺ ❹⑩⑧⑨⑥⑧❼⑥⑤④ ➋ 2 ⑥ ⑨❺❽⑤⑧➁⑧➇ ➀⑧⑨④➁⑤⑥ ➂➁❺-

❽⑥➌⑥➁④❺❼ ❺➄❺❸➂❼⑧➌❻❿➇ ❹⑩⑥⑩⑧❸❼ ❻④ 9-27%, ❹⑩❺❹④⑩④❼④ 
➍⑩⑧➎❼⑧⑩ – ❻④ 10-25%.  ➍⑩⑥ ❷❼⑧⑦ ❻④⑥❽➂➌➏⑥➇ ⑩❺❶➂❽❾-

❼④❼ ➀⑧❸❼⑥➐④❺❼❸➅ ❻④ ⑩④➈⑥⑧❻④➆, ⑧⑨⑧➐④➉❺❻❻❿➆ ❹⑩⑧❼❺⑥❻⑧⑦ 

⑥ ⑨⑥⑧❽⑧➐⑥➌❺❸⑤⑥ ④⑤❼⑥➁❻❿⑦⑥ ➁❺➉❺❸❼➁④⑦⑥ ⑥ ❹⑩⑥ ⑥❸❹⑧❽❾-

❶⑧➁④❻⑥⑥ ➁ ❸⑧❸❼④➁❺ ❹⑩⑧⑨⑥⑧❼⑥⑤④ ⑤➂❽❾❼➂⑩❿ Bacillus 

subtilis 8130. ➍⑩⑥⑦❺❻❺❻⑥❺ ⑥❸❸❽❺➀⑧➁④❻❻❿➆ ➀⑧⑨④➁⑧⑤ 

➈❺❽❺❸⑧⑧⑨⑩④❶❻⑧ ➁ ❹⑩⑧⑦❿➏❽❺❻❻⑧⑦ ⑤⑩⑧❽⑥⑤⑧➁⑧➀❸❼➁❺. 
 

 

➑②➒✇➓r➒➔➓r 

1. ➑rs➒②→①→➣ ↔.↕. ➊❸❸❽❺➀⑧➁④❻⑥❺ ➈❺❽❽➃❽⑧❶⑧❽⑥❼⑥➌❺-
❸⑤⑧➇ ④⑤❼⑥➁❻⑧❸❼⑥ ➈❺⑤④❽❾❻❿➆ ⑨④⑤❼❺⑩⑥➇ ➂ ⑤⑩⑧❽⑥⑤⑧➁ 

⑦❺❼⑧➀⑧⑦ in vivo. ➙➛➜➝➞➟➠ ➡➢➛➤➥➦➧. 2012; 1 

(34):57-59. 

2. ↕②➨➒✇➩r s→➓➩t✇①②➫ ❸➁⑥❻❺➇ ❻④ ➀⑧⑩④➉⑥➁④❻⑥⑥ ⑥ 

⑧❼⑤⑧⑩⑦❺ ❸ ⑥❸❹⑧❽❾❶⑧➁④❻⑥❺⑦ ❹⑩⑧- ⑥ ❹⑩❺⑨⑥⑧❼⑥⑤⑧➁. 

➭❺➀. ➭.➯. ➲❺⑤⑩④❸⑧➁, ➳.➵. ➸④➆④❺➁, ➯.➲. ➯⑥❻⑧➐⑩④➀⑧➁, 
➲.➵. ➺➏④⑤⑧➁④ - ➻➂⑨⑩⑧➁⑥➈❿: ➯➊➼. - 2010. 116 ❸. 

3. ➽➾rs→➣r ➚. ➪., ↔→➒✇①s→➣r ➶. ➹., ↔→➘t→➣r ➪. ➪., 

➚②➴r➒→➣ ➪. ➹. ➊❶➂➌❺❻⑥❺ ⑦❺➆④❻⑥❶⑦⑧➁ ❹⑩⑧⑨⑥⑧❼⑥-

➌❺❸⑤⑧➇ ④⑤❼⑥➁❻⑧❸❼⑥ ➏❼④⑦⑦④ Bacillus subtilis 8130. 

➷➢➟➠➤➬➮➞➬➱ ✃➟❐❒➟❮➟➱ ➟ ❮➟➠➢❐✃➟❐➤❐❰➟➱. 2006. ③. 

52, Ï 3. ➎. 285–291. 

4. ➽➾rs→➣r ➚. ➪., Ð➓→Ñ➨s②Ò ➶. ↕., ↔→➘t→➣r ➪. ➪., 

➚②➴r➒→➣ ➪. ➹. ➵❻④❷⑩⑧⑨❻④➅ ❼➁❺⑩➀⑧Ó④❶❻④➅ Ó❺⑩-

⑦❺❻❼④➈⑥➅ ⑩④❸❼⑥❼❺❽❾❻❿➆ ❸➂⑨❸❼⑩④❼⑧➁ ❸ ⑥❸❹⑧❽❾❶⑧-

➁④❻⑥❺⑦ Bacillus subtilis. ➷➢➟➠➤➬➮➞➬➱ ✃➟❐❒➟❮➟➱ ➟ 

❮➟➠➢❐✃➟❐➤❐❰➟➱.- 2009.- ③.45.- Ï 1.- ❸. 70-77. 

5. Srinivasan V. R., Ye-Chin Choi, US Patent 4278766 

Mutant microorganisms useful for the production of 

single cell protein and amino acids. Issued July 14, 

1981. 

 

---------------------------------------------------------------- 

 

➍⑧❸❼➂❹⑥❽④ ➁ ⑩❺➀④⑤➈⑥➃: 17.01.2014 ➐.  
 

 

➑rs➒②→①→➣ ↔→①➨➒r①➒②① ↕➒r①②➨tr➣→➣②✈, ➀⑧⑤❼⑧⑩ ⑨⑥⑧❽⑧➐⑥➌❺❸⑤⑥➆ ❻④➂⑤, ➀⑧➈❺❻❼ ÔÕÖ×➺ ➯➍× «×⑩❽⑧➁❸⑤⑥➇ ➐⑧❸➂-

➀④⑩❸❼➁❺❻❻❿➇ ④➐⑩④⑩❻❿➇ ➂❻⑥➁❺⑩❸⑥❼❺❼», e-mail: lakks65@yandex.ruØ ❼❺❽.:(4862) 43-03-17. 
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OPTIMIZING PROCESS OF PRODUCING TOMATO PASTE USING FUZZY LOGIC 
(ö÷øùúùûüýùþ ÷ÿ✟ý✡✁✁ü ÷ÿ✟ùû✑✟✞✁ø✑ü ø✟úüø✒✟✏ ÷ü✁ø✓ ú✡ø✟✞✟ú ✒✡✧✦ø✠✟✏, ú✒✟✤✟û✒ü✧✒✟✏ ☛✟✤ù✠ù) 

 

✜ ù✁✁☛✡✞✟✑ü✒ùþ✌ ✕✁øü✒✟✑☛✡✒✟, ✧ø✟ ø✡ú÷✡ÿüø✕ÿü ✒ü✤ÿ✡✑ü✒ùþ ø✟úüø✟✑ ✞✟ 79
o
C ✑✡✞✦ø ✠ ✟✬ÿüû✟✑ü✒ù✮ ÷ü✁ø✓ 

☛✕✧✪✡✤✟ ✠ü✧✡✁ø✑ü. ✢✟✑✓✪✡✒ù✡ ø✡ú÷✡ÿüø✕ÿ✓ ✞ü✦ø ✁✒ù✩✡✒ù✡ ✠✟✲✗✗ùýù✡✒ø✟✑, ✌üÿü✠ø✡ÿùû✕✮✭ù✌ ý✑✡ø ÷ÿ✟✞✕✠øü. 
✢ÿù ✲ø✟ú ø✡ú÷✡ÿüø✕ÿü ✑✓✪✡ ù☛ù ✒ù✩✡ ✲ø✟✤✟ ✞ùü÷üû✟✒ü ✒✡✞✟÷✕✁øùúü ✁ ø✟✧✠ù ûÿ✡✒ùþ ✲✠✟✒✟úù✧✡✁✠✟✏ ✲✗✗✡✠øù✑-

✒✟✁øù.  

✥✡û✕☛☞øüø✓ ✲ø✟✤✟ ù✁✁☛✡✞✟✑ü✒ùþ ÷✟✠üû✓✑ü✮ø, ✧ø✟ ÿüû☛ù✧✒✓✡ ÷üÿüú✡øÿ✓ ✑ ÷ÿ✟ùû✑✟✞✁ø✑✡ ú✟✩✒✟ ✠✟✒øÿ✟☛ùÿ✟-

✑üø☞. ✳ü÷ÿùú✡ÿ, ✡✁☛ù ý✡☛☞✮ þ✑☛þ✡ø✁þ ÷ÿ✟ùû✑✟✞✁ø✑✟ ✁ ✕ú✡✒☞✪✡✒ù✡ú ý✡✒✓ ù ✕✑✡☛ù✧✡✒ù✡ú ✟✬✺✡úü ÷ÿ✟ùû✑✟✞✁ø✑ü, 
ø✟ ú✟✩✒✟ ÿüûÿü✬✟øüø☞ ✒✡✟✬✌✟✞ùú✓✏ ✁øü✒✞üÿø ÷✟ ø✡ú÷✡ÿüø✕ÿ✡ ✒ü✤ÿ✡✑ü✒ùþ, ✧ø✟✬✓ ÷ÿ✡✞✟ø✑ÿüøùø☞ ûüøÿüø✓ ✲✒✡ÿ✤ùù 

✧✡ÿ✡û ✠✟ú÷✡✒✁ùÿ✕✮✭ù✡ ÷üÿüú✡øÿ✓. ✢ÿùú✡✒✡✒ù✡ ✲ø✟✏ ✁ù✁ø✡ú✓ ✟û✒ü✧ü✡ø, ✧ø✟ ✑ ✬✟☛☞✪ù✒✁ø✑✡ ✁☛✕✧ü✡✑ ú✟✩✒✟ ÿ✡-

✪ùø☞ ÷ÿ✟✬☛✡ú✓ ÷ÿ✟ùû✑✟✞✁ø✑✡✒✒✟✏ ☛ù✒ùù ù☛ù ✒✡÷ÿ✡✞✁✠üû✕✡ú✓✌ ÷ÿ✟✬☛✡ú ✁ ÷ÿùú✡✒✡✒ù✡ú ✞ÿ✕✤ù✌ ✕✁☛✟✑ù✏. ✼ø✟ 

✟û✒ü✧ü✡ø, ✧ø✟ ú✟✩✒✟ ✁✟û✞üø☞ ÷✟✁ø✟þ✒✒✓✡ ✕✁☛✟✑ùþ ✧✡ÿ✡û ✠✟ÿÿ✡✠ýùù ÿüû☛ù✧✒✓✌ ÷üÿüú✡øÿ✟✑ ✑ ÷ÿ✟ý✡✁✁✡ ÷ÿ✟ùû✑✟✞-

✁ø✑ü, ✟✞✒ü✠✟ ✕✁☛✟✑ùþ ÷ÿ✟ùû✑✟✞✁ø✑ü ø✟úüø✒✟✏ ÷ü✁ø✓ ✒✡ ✞✟☛✩✒✓ ✬✓ø☞ ✟ÿù✡✒øùÿ✟✑ü✒✓ ✒ü ✕✁øü✒✟✑☛✡✒✒✓✡ ✁øü✒✞üÿ-

ø✓. 

 

ABSTRACT 

The aim of this study is to investigate consistency heating (primary Brix) of tomato and mutual influence of different 

temperatures and brixes on the final consistency of produced paste using fuzzy logic. Tomato paste is the most im-

portant products of tomato and improving its properties is of high importance. The results of applying different amounts 

of these parameters showed that heating tomato in 79 centigrade degrees causes pectin to be preserved better and finally 

its consistency will be improved and the quality of tomato will be preserved. Increasing temperatures makes the appar-

ent quality to be preserved. Also, the tests of evaluating consistency and color of the product in 70 confirmed the opti-

mization of consistency and parameters L, a and b. Fuzzy logic created the argument-based system for this research so 

that its application helps us  solve the problems of production line and unpredicted conditions through applying other 

conditions.  

 

Key Words: Primary Brix, temperature, tomato paste, fuzzy, consistency.  

 

Introduction 

 

Tomato paste contains the mixture of separated peri-

carp cells in transparent serum and acquiring proper con-

sistency and stability depend on different factors especial-

ly variety, geographical location, care and processing 

conditions. Tagor et el. found that during crushing the 

enzymes of pectinolitic are released and act rapidly. So 

even in the best conditions of heating crushed product, 

100% retention of pectic products will not be possible and 

the pectin of tomato will decrease 20-30%. Chiyang 

(1995) placed complete tomatoes in hot water with 85 

centigrade’s for 2 minutes in primary heating. Due to the 

permeability of heating area the enzymes of pericarp will 

not be inactivated (the central heating of tomato reached 

24 centigrade degrees in this case). Therefore, for com-

plete elimination of enzymes the crushing process in 85 

centigrade’s was used.  

Jerhard Jones et al. (2001) dealt with the quality of 

tomato using fuzzy logic and obtained the best quality in 

terms of size, color, shape, fracture, etc. and regarding to 

factors such as consumption aspects and the needs of con-

sumer, so that it is possible to provide the best quality 

with changing the expectations of consumers. Harris used 

fuzzy logic for ranking raw milk on the basis of quality 

and health properties. This method makes more clear and 

comprehensive evaluation than existing methods (Har-

ris,1998) . 

Sinksi et al. (2001) used fuzzy logic in order to model 

the quality and health properties of sea systems. On the 

basis of conventional methods it is possible for them not 

to be proper for these systems in relation with high levels 

of unreliability in measuring feasibility and design steps 

of solution. In contrast, the fuzzy logic using the rules of 

“if, then” can model quality aspects of human knowledge 

and processing reason and theorem without measuring 

careful quality analysis (Sing sii ,et al ,2001) 

 In this research it is tried to investigate the influences 

of primary product on final Brix and consistency of the 

product through investigation of data obtained by brix of 

primary product and different temperatures while using 

the opinions of experts and elite researchers. We intend to 

obtain more careful results using fuzzy logic and drawing 

graphs. Regarding the heating processes and high costs of 
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energy consumption and also defined standard in the field 

of tomato paste in Iran we became closer to the aim of 

production with considered quality and decreasing the 

cost of energy consumption. Finally the best range was 

selected.  

 

2- Materials and Methods 

 

Preparing tomato paste: paste is prepared in constant 

conditions by crushing in 85 centigrade degrees and con-

centrating in vacuum with the method of batch. First input 

brix was measured daily and temperature of process was 

controlled and recorded in the time of concentration and 

this act was repeated for 30 days. The results have been 

indicated in table 1. For measuring consistency of final 

product the tomato paste was diluted by distillated water 

to brix 12 and it was measured by consistency meter in 20 

centigrade degrees and the results were recorded. Con-

sistency is in fact the criterion of fluid resistance against 

flow and is one of the important properties in accepting 

many products especially tomato paste. So, the quality of 

consistency can have main influence on marketability of 

the product. This study investigates this issue that regard-

ing primary brix of the product before process, which 

temperature has the best consistency and quality and if 

each of factors changes due to probable problems, which 

parameter should be changed so that the consistency of 

final product has the least fluctuation. Fuzzy logic helped 

us in this regard (Falahi, 2005). 

 

Table 1- Amounts of Initial BX , Tem, Final Bx 

 in Tomato Paste 
Final  
oBx 

TEM 
oC 

Initial  
oBx 

4/7 74 36 

5/3 77 36/2 

4/9 75 36 

5/5 75 36/2 

5/4 76 36/1 

5/8 80 35/8 

6/7 74 36/1 

5/1 71 36 

5/9 74 35/5 

5/9 72 36/1 

5/3 72 36/4 

4/8 72 36/4 

6/2 75 35/9 

7/2 79 36/3 

4/7 73 35/9 

6 68 35/7 

5/4 71 36 

5/6 71 36/1 

5/2 72 36/1 

6/1 72 36/1 

5/6 73 36 

3/8 71 36/1 

4 72 36 

5/2 71 36/1 

4/9 71 36/3 

4 71 35/6 

4/7 73 36 

5/4 73 35/8 

5/9 70 36 

5/6 74 28/7 

 

 
 

 
Figure-1 Fuzzy Inference System for optimizing Tem and 

Thickening of tomato 

 

2-2 Fuzzy Set 

 

Fuzzy set is a set without definite member the bounda-

ry of which is defined clearly. This set can indicate all 

elements of main set only with a relativity degree. In oth-

er word, fuzzy set is defined as a set of ordered pairs as 

follows (Jahns et al , 2001): 

✽ ✾ ✿✹❀✻ µ❁ ✹❂❃❃ ❀ ∈ ❂ ✻ µ❁ ✹❀❃ ∈ [0,1]} 

In which x is an element of natural set. The belonged 

functions have been usually defined for input and output 

variables and include different kinds such as triangle, 

trapezoid and Gaussian. For this research the triangular 

and trapezoid functions have been selected. One triangu-

lar function having three points is defined from the 

change limitations of one variable (figure 2) while for a 

trapezoid function we need 4 points. Mathematical ex-

pression of triangular function has been indicated below 

(Zimmermann , 1996 and Jahns et al , 2001). 

 

 
Figure -2 Triangle part Function 

 

First we have determined minimum and maximum of 

different data and placed them in software MATLAB so 

that we can obtain the amounts of a, b and c. In the next 
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step 3 functions in software were defined for each input 

and output. They are L(little), M (medium) and H (high). 

Then we determined the place of input data in functions 

so that we can act on the basis of the above equation. Af-

ter placing the numbers higher than 0/5 and higher or 

equal to 1 were obtained. This act is used for the next step 

called pruning. Then the obtained numbers from each part 

of input and output were multiplied by each other and the 

obtained number was less than 1 and equal to 1 in the best 

case. Then pruning was conducted so that first the data 

having the same input but different output were specified. 

Then the answer of multiplying above was determined 

and the data having higher obtained number were main-

tained and the others were eliminated. Then, the remain-

ing rules being 7 in total were placed in software and fi-

nally the 3-dimensional shape was obtained. For input and 

output functions 5 little, medium and high belonged func-

tions were considered. These functions have been indicat-

ed in figures 3 and 4 (Jahns et al , 2001). 

 

Table 2- Desired Level for Fuzzy System Rules 

 

 L M H 

L H H  

M H L H 

H  H H 

 
Figure-3 Triangle Part Function for Input variables of Fuzzy System (Input BX and TEM) 

 

 

 

 
Figure-3 Triangle Part Function for Input variables of 

Fuzzy System (Final BX) 

 

 

We change output variable to a definite number 

through making non-fuzzy. This process contains differ-

ent methods such as gravity, maximum average of maxi-

mum centers and the first maximum. In this study the 

method of maximum centers has been used. This method 

is one weight degree of the area below produced curves 

for that degree considered in output functions.  

 

 
Figure-5 Control level of Sum of the Rules for initial 

Consistency Tem and Final consistency 

 
Figure-6 Control level of Sum of the Rules for Tem and 

Final Consistency  

 



❨❩❬❭❬❪❩❫ ❴ ❵❛❭❜❵❝❬❞ ❡❬❢❫❣❵❤❴❛ ✐❥❦❧ ♠♥❦♦♣

qr

Conclusions 

 

1- As indicated, heating tomato in 79 centigrade 

degrees causes pectin to be preserved better. Consisten-

cy of paste will be improved too. Increasing the temper-

ature makes decrease of coefficients related to color of 

the product and apparent quality. In fact, temperature 

higher or less than this range is unacceptable in terms of 

economic and quality of final product. Final brix in 

terms of Iran standard is 28 and the numbers higher or 

less than this are variable regarding the final price of 

product and standard of target countries. In primary brix 

of input raw material more heating is necessary with de-

creasing brix and also with increasing heating in input 

brix in desirable range the consistency of the product 

will increase too.  

2-  The results of this study show that different pa-

rameters in producing final crop can be controlled. For 

example, if the aim is to produce with fewer prices and 

more volume we can obtain necessary standard with de-

creasing heat in order to prevent energy cost through 

compensating other parameters. Applying this system 

indicates that in most cases we can solve the problems 

of production line or unpredictable problems with ap-

plying other conditions. It means that we create constant 

conditions through correcting other parameter in the 

process of production. These conditions should not be 

far from the standard of considered product. 
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➐➑

➒➓➔→➣↔↕➙➛➜ ➝ ➞➟→➠➛➝↕➡➛➜➢ ↔ ➤➟➓➙↕➠➔ 

 
➥ ➦➧➨➩➫➭➯ ➲➧➳➭➵➸➧➺➻➼➽ ➾➫➻➯➨➵➫➭➚ ➪➨➵➶➵➩➫➭➹➩➚➘ ➴➫➷➯➨➬➮➩➩➚➘ ➩➫➧➱➩➚➘ ➵➼➼➭➯✃➪➷➫➩➵❐ ➲➪ ➼➭➯✃➧➺❒➵➾ 

➩➫➲➨➫➷➭➯➩➵➽➾: ➼➯➭➯➸❮➵➽ ➵ ➶➯➩➯➻➵➸➫ ➦➵➷➪➻➩➚➘, ➼➯➭➯➸❮➵➽ ➵ ➶➯➩➯➻➵➸➫ ➨➫➼➻➯➩➵❐, ➳➵➪➻➯➘➩➪➭➪➶➵➽ ➷ ➦➵➷➪➻➩➪➷➪✃➼➻➷➯ 
➵ ➨➫➼➻➯➩➵➯➷➪✃➼➻➷➯, ➷➪➼➲➨➪➵➴➷➪✃➼➻➷➪ ➼➯➭➹➼➸➪➘➪➴➽❐➼➻➷➯➩➩➚➘ ➦➵➷➪➻➩➚➘, ❰➵➴➵➪➭➪➶➵➽ ➼➯➭➹➼➸➪➘➪➴➽❐➼➻➷➯➩➩➚➘ ➦➵-

➷➪➻➩➚➘ ➵ ➨➫➼➻➯➩➵❐, ➾➪➭➯➸➧➭➽➨➩➫➽ ➳➵➪➭➪➶➵➽, ➵➾➾➧➩➪➶➯➩➯➻➵➸➫, ❮➵➻➪➶➯➩➯➻➵➸➫, ➲➪➲➧➭➽❮➵➪➩➩➫➽ ➶➯➩➯➻➵➸➫, ➳➵➪➘➵-

➾➵➽, ➳➵➪❰➵➴➵➸➫, ➨➫✃➵➪➳➵➪➭➪➶➵➽, ➵➾➾➧➩➪➭➪➶➵➽, ➳➵➪Ï➻➵➸➫ ➵ ➲➨. ➥ ➼➻➫➻➹➽➘ ➾➪➶➧➻ ➨➫➼➼➾➫➻➨➵➷➫➻➹➼➽ ➲➨➪➳➭➯➾➚ ➵➩-

➻➨➪✃➧➸❮➵➵, ➫✃➫➲➻➫❮➵➵ ➵ ➫➸➸➭➵➾➫➻➵➴➫❮➵➵ ➦➵➷➪➻➩➚➘, ➶➯➩➯➻➵➱➯➼➸➵➯ ➪➼➩➪➷➚ ➼➯➭➯➸❮➵➵, ➪➲➻➵➾➵➴➫❮➵➵ ➶➯➩➯➻➵➸➪-

➼➻➫➻➵➼➻➵➱➯➼➸➵➘ ➲➫➨➫➾➯➻➨➪➷, ➳➵➪➭➪➶➵➱➯➼➸➵➯ ➲➨➪➳➭➯➾➚ ➨➫➴➷➯✃➯➩➵➽ ➦➵➷➪➻➩➚➘ ➷ ➭➪➸➫➭➹➩➚➘ ➲➪➲➧➭➽❮➵➽➘, ➲➨➪➳➭➯-
➾➚ ➵➩➳➨➵✃➵➩➶➫ ➵ ➶➯➻➯➨➪➴➵➼➫, ➵➴➧➱➯➩➵➯ ➼➻➨➧➸➻➧➨➚ ➵ ✃➵➩➫➾➵➸➵ ➶➯➩➯➻➵➱➯➼➸➪❐ ➵➴➾➯➩➱➵➷➪➼➻➵ ➼➯➭➯➸❮➵➪➩➩➚➘ ➲➨➵-

➴➩➫➸➪➷, ❰➧➩✃➫➾➯➩➻➫➭➹➩➚➯ ➵ ➱➫➼➻➩➚➯ ➷➪➲➨➪➼➚ ➪➻➳➪➨➫ ➵ ➲➪✃➳➪➨➫, ➼➯➭➯➸❮➵➽ ➲➪ ➶➯➩➫➾, ➷➪➲➨➪➼➚ ➨➯➶➧➭➽❮➵➵ ➾➯➻➫➳➪-

➭➵➴➾➫ ➵ ➲➨➪✃➧➸➻➵➷➩➪➼➻➵, ➾➵➸➨➪➳➵➪➭➪➶➵➵ ➲➵❒➯➷➫➨➵➻➯➭➹➩➪➶➪ ➻➨➫➸➻➫, ➸➭➯➻➪➱➩➪❐ ➵ ➶➯➩➩➪❐ ➵➩➦➯➩➯➨➵➵, ➳➵➪➭➪➶➵-

➱➯➼➸➵➯ ➪➼➩➪➷➚ ➼➪➘➨➫➩➯➩➵➽ ➶➯➩➪❰➪➩✃➫, ➶➧➾➫➩➩➪➼➻➵ ➳➵➪➭➪➶➵➱➯➼➸➵➘ Ï➸➼➲➯➨➵➾➯➩➻➪➷ ➵ Ï➸➪➭➪➶➵➱➩➪➼➻➵ ➵➩➻➯➩➼➵➷➩➚➘ 

➻➯➘➩➪➭➪➶➵❐ ➲➨➪➵➴➷➪✃➼➻➷➫, ➫ ➻➫➸➦➯ ➾➩➪➶➵➯ ✃➨➧➶➵➯ ➷➪➲➨➪➼➚, ➲➨➽➾➪ ➵➭➵ ➸➪➼➷➯➩➩➪ ➭➯➦➫❒➵➯ ➷ ➼❰➯➨➯ ➳➵➪➭➪➶➵➱➯-
➼➸➵➘ ➲➨➪➳➭➯➾ ➼➯➭➹➼➸➪➶➪ ➘➪➴➽❐➼➻➷➫. Ð ➪➼➪➳➪❐ ➳➭➫➶➪✃➫➨➩➪➼➻➹➺ ➨➯✃➫➸❮➵➽ ➲➨➵➩➵➾➫➯➻ ➩➫ ➨➫➼➼➾➪➻➨➯➩➵➯ ➾➫➻➯➨➵➫➭➚ 

➪ ➲➨➪➳➭➯➾➫➘ ➼➪➘➨➫➩➯➩➵➽ ➶➯➩➪❰➪➩✃➫ ➼➯➭➹➼➸➪➘➪➴➽❐➼➻➷➯➩➩➚➘ ➦➵➷➪➻➩➚➘ ➵ ➨➫➼➻➯➩➵❐. Ð➻➫➻➹➵, ➲➨➵➼➚➭➫➯➾➚➯ ➷ ➨➯-
✃➫➸❮➵➺, ➾➪➶➧➻ ➳➚➻➹ ➲➪➼➷➽❒➯➩➚ ➭➺➳➚➾ ➪➻➨➫➼➭➽➾ ➲➨➪✃➧➸➻➵➷➩➪➶➪ ➵ ➪➻✃➯➭➹➩➚➾ ➪➻➨➫➼➭➽➾ ➩➯➲➨➪✃➧➸➻➵➷➩➪➶➪ ➦➵-

➷➪➻➩➪➷➪✃➼➻➷➫ (➷➸➭➺➱➫➽ ➲➱➯➭➪➷➪✃➼➻➷➪, ➨➚➳➪➷➪✃➼➻➷➪, ➸➨➪➭➵➸➪➷➪✃➼➻➷➪, ➸➪➩➯➷➪✃➼➻➷➪, ➩➯➻➨➫✃➵❮➵➪➩➩➪➯ ➲➻➵❮➯➷➪✃-

➼➻➷➪ ➵ ➴➷➯➨➪➷➪✃➼➻➷➪). Ñ➨➵ ➲➨➯✃➪➼➻➫➷➭➯➩➵➵ ➷ ➨➯✃➫➸❮➵➺ ➾➫➻➯➨➵➫➭➪➷ ➼➻➫➻➯❐ ➪ ➩➯➻➨➫✃➵❮➵➪➩➩➪❐ ➵➭➵ Ï➸➴➪➻➵➱➯➼➸➪❐ 

➪➻➨➫➼➭➵, ➼➷➽➴➫➩➩➪❐ ➼ ➼➯➭➹➼➸➵➾ ➘➪➴➽❐➼➻➷➪➾, ➷ ➷➷➯✃➯➩➵➵ ➼➭➯✃➧➯➻ ➪➼➪➳➪ ➲➪✃➱➯➨➸➩➧➻➹ ➯➮ ➴➩➫➱➯➩➵➯ ✃➭➽ ÒÑÓ. Ô➯✃➫➸-

❮➵➽ ➩➯ ➲➨➵➩➵➾➫➯➻ ➼➻➫➻➹➵ ➲➪ ➨➫➴➷➯✃➯➩➵➺ ➵➭➵ ➶➯➩➯➻➵➸➯ ➼➪➳➫➸, ➸➪➬➯➸, ➸➨➚➼, ➾➚➬➯❐, ➾➯➭➸➵➘ ➵➭➵ ✃➵➸➵➘ ➦➵➷➪➻➩➚➘, 

➩➯ ➲➨➵➾➯➩➽➺❒➵➘➼➽ ➷ ➼➘➯➾➫➘ ➶➵➳➨➵✃➵➴➫❮➵➵ ➼ ➼➯➭➹➼➸➪➘➪➴➽❐➼➻➷➯➩➩➚➾➵ ➦➵➷➪➻➩➚➾➵, ➫ ➻➫➸➦➯ ➪ ➨➫➼➻➯➩➵➽➘, ➩➯ ➵➾➯-
➺❒➵➘ ➴➩➫➱➯➩➵➽ ✃➭➽ ➼➯➭➯➸❮➵➵ ➵➭➵ ➪➳➪➶➫❒➯➩➵➽ ➶➯➩➪❰➪➩✃➫ ➸➧➭➹➻➧➨➩➪➶➪ ➨➫➼➻➯➩➵➯➷➪✃➼➻➷➫. ➥ ➨➯✃➫➸❮➵➺ ➾➪➶➧➻ ➲➪-

➼➻➧➲➫➻➹ ➼➻➫➻➹➵ ➲➪ ➳➵➪➭➪➶➵➱➯➼➸➵➾ ➲➨➪➳➭➯➾➫➾ ➼➯➭➯➸❮➵➵ ➴➯➨➩➪➳➪➳➪➷➚➘, ➳➫➘➱➯➷➚➘, ➲➭➪✃➪➷➪-➽➶➪✃➩➚➘ ➵ ➲➨➪➱➵➘ 

➸➧➭➹➻➧➨ (➶➪➨➪➘➫, ➩➧➻➫, ➱➯➱➯➷➵❮➚, ➼➾➪➨➪✃➵➩➚, ➾➫➭➵➩➚, ➸➫➨➻➪❰➯➭➽, ➻➪➾➫➻➪➷, ➸➫➲➧➼➻➚, ➾➪➨➸➪➷➵ ➵ ➻. ➲.), ➪✃➩➫➸➪ 

➾➫➻➯➨➵➫➭➚ ➼➻➫➻➯❐ ✃➪➭➦➩➚ ➼➪➪➻➷➯➻➼➻➷➪➷➫➻➹ ➲➫➼➲➪➨➻➫➾ ➼➲➯❮➵➫➭➹➩➪➼➻➯❐ ➲➪ ➳➵➪➭➪➶➵➱➯➼➸➵➾ ➩➫➧➸➫➾.  

Ô➯✃➫➸❮➵➪➩➩➫➽ ➸➪➭➭➯➶➵➽ ➦➧➨➩➫➭➫ «ÕÖ×Ø×ÙÖÚ Û ÜÝØÞÜß×à á×âÚãÜäÛÝ» ➲➨➪➼➵➻ ➫➷➻➪➨➪➷ ➲➨➵ ➲➪✃➶➪➻➪➷➸➯ ➨➧-

➸➪➲➵➼➵ ➸ ➲➯➱➫➻➵ ➨➧➸➪➷➪✃➼➻➷➪➷➫➻➹➼➽ ➼➭➯✃➧➺❒➵➾➵ ➲➨➫➷➵➭➫➾➵.  

 

1. åæ×çàØÝèÖÝ çéß×êÖÜÖ: 

 

Ð➻➫➻➹➽ ✃➪➭➦➩➫ ➳➚➻➹ ➲➨➯✃➼➻➫➷➭➯➩➫ ➷ Ï➭➯➸➻➨➪➩➩➪➾ ➷➵✃➯ (➩➫ ✃➵➼➸➯ ➵ ➲➪ Ï➭➯➸➻➨➪➩➩➪❐ ➲➪➱➻➯) ➵, ➪➳➽➴➫➻➯➭➹➩➪, 

➷ ➷➵✃➯ ➨➫➼➲➯➱➫➻➫➩➩➪❐ ➩➫ ➲➨➵➩➻➯➨➯ ➸➪➲➵➵ ➩➫ ➪✃➩➪❐ ➼➻➪➨➪➩➯ ➭➵➼➻➫ ➳➧➾➫➶➵ ❰➪➨➾➫➻➫ A4. ë➭➯➸➻➨➪➩➩➫➽ ➷➯➨➼➵➽ ➴➫➲➵-

➼➚➷➫➯➻➼➽ ➷ ➨➯✃➫➸➻➪➨➯ MS Word ➷ ❰➪➨➾➫➻➫➘ *.doc ➵➭➵ *.rtf. ì➾➽ ❰➫❐➭➫ ✃➪➭➦➩➪ ➼➪✃➯➨➦➫➻➹ ❰➫➾➵➭➵➺ ➲➯➨➷➪➶➪ ➫➷-

➻➪➨➫ ➵ ➲➯➨➷➚➯ 2 ➼➭➪➷➫ ➩➫➴➷➫➩➵➽ ➼➻➫➻➹➵. í➯➦➼➻➨➪➱➩➚❐ ➵➩➻➯➨➷➫➭ – ➪✃➵➩➫➨➩➚❐. Ñ➪➭➽ – ➼➷➯➨➘➧, ➼➲➨➫➷➫, ➼➭➯➷➫ – 2,0; 

➼➩➵➴➧ – 2,5 ➼➾. Ð➻➨➫➩➵❮➚ ✃➪➭➦➩➚ ➵➾➯➻➹ ➼➸➷➪➴➩➧➺ ➩➧➾➯➨➫❮➵➺, ➩➯➪➳➘➪✃➵➾➪ ➧➼➻➫➩➪➷➵➻➹ ➫➷➻➪➾➫➻➵➱➯➼➸➵❐ ➲➯➨➯-
➩➪➼. îéß×êÖÜÖ ï×Øðèñ òñäÞ äóôäÝØÞè× ÛñÛÝçÝèñ Ö ×äçÝïôßäÖç×Ûôèñ ôÛä×çôàÖ! Ñ➨➵ Ï➻➪➾ ➾➫➻➯➨➵➫➭ ✃➪➭-

➦➯➩ ➳➚➻➹ ➵➴➭➪➦➯➩ ➽➼➩➪ ➵ ➲➪➼➭➯✃➪➷➫➻➯➭➹➩➪, õö÷øõùú ûüýþÿú. Ô➯✃➫➸❮➵➽ ➲➨➵➩➵➾➫➯➻ ➾➫➻➯➨➵➫➭➚ ➩➫ ➨➧➼➼➸➪➾ ➵➭➵ 

➫➩➶➭➵❐➼➸➪➾ ➽➴➚➸➫➘.  

✛➳✺➮➾ ➨➧➸➪➲➵➼➵ (➷➸➭➺➱➫➽ ➻➫➳➭➵❮➚, ➼➲➵➼➪➸ ➭➵➻➯➨➫➻➧➨➚, ➲➪✃➲➵➼➵ ➸ ➨➵➼➧➩➸➫➾, ➨➵➼➧➩➸➵) ➩➯ ✃➪➭➦➯➩ ➲➨➯-
➷➚➬➫➻➹ 20 ➼➻➨. ✃➭➽ ➪➳➴➪➨➩➚➘ ➼➻➫➻➯❐, ✃➭➽ ➵➩❰➪➨➾➫❮➵➪➩➩➚➘ ➲➧➳➭➵➸➫❮➵❐ ➵ ➨➯❮➯➩➴➵❐ – 1-3 ➼➻➨. Ô➯➸➪➾➯➩✃➧➯➾➚❐ 

➪➳✺➮➾ ➼➻➫➻➯❐ – 8-10 ➼➻➨➫➩➵❮, ➩➯ ➾➯➩➯➯ 20 ➵➼➻➪➱➩➵➸➪➷, ➼➼➚➭➸➵ ➩➫ ➸➪➻➪➨➚➯ ➧➼➻➫➩➫➷➭➵➷➫➺➻➼➽ ➷ ➸➷➫✃➨➫➻➩➚➘ ➼➸➪➳-

➸➫➘, ➼ ➧➸➫➴➫➩➵➯➾ ➼➻➨➫➩➵❮ ❮➵➻➵➨➧➯➾➪➶➪ ➻➯➸➼➻➫. ✢× Ü×ÙØôÜ×ÛôèÖ✳ Ü çÝïôßä×ç×à ×ò❅✾à ÜäôäÞÖ à×ðÝä òñäÞ 

éàÝèÞ✵Ýè. ✛➳✺➮➾ ➨➵➼➧➩➸➪➷ ➩➯ ✃➪➭➦➯➩ ➲➨➯➷➚➬➫➻➹ 1/3 ➪➳✺➮➾➫ ➼➻➫➻➹➵. ★ô✴ÝÜäÛ× Öâ×òçôðÝèÖã ï×Øðè× Ü××ä-

ÛÝäÜäÛ×ÛôäÞ äçÝò×ÛôèÖÚà ✴✾çè×-òÝØ×ã êÝ✴ôäÖ (➱➮➨➩➪-➳➯➭➚➯ ➨➵➼➧➩➸➵ ➷➩➯✃➨➽➺➻➼➽ ➷ ✃➪➸➧➾➯➩➻ ➸➫➸ ➪➳✺➯➸➻➚, 

➶➨➫✃➫❮➵➽ ➷ ✃➵➫➶➨➫➾➾➯ ✃➪➭➦➩➫ ➳➚➻➹ ➷➚➨➫➦➯➩➫ ➱➮➻➸➪, ✃➭➽ Ï➻➪➶➪ ➾➪➦➩➪ ➵➼➲➪➭➹➴➪➷➫➻➹ ➨➫➴➭➵➱➩➚➯ ➷➵✃➚ ➬➻➨➵➘➪➷-

➸➵). �➫ ➧➼➾➪➻➨➯➩➵➯ ➨➯✃➫➸❮➵➵ ➨➧➸➪➲➵➼➵ ➲➨➵➼➚➭➫➯➾➚➘ ➼➻➫➻➯❐ ➾➪➶➧➻ ➳➚➻➹ ➲➨➪➷➯➨➯➩➚ ➷ ➼➵➼➻➯➾➯ ➫➩➻➵➲➭➫➶➵➫➻. 
í➩➯➩➵➯ ➫➷➻➪➨➪➷ ➼➻➫➻➯❐ ➾➪➦➯➻ ➩➯ ➼➪➷➲➫✃➫➻➹ ➼ ➾➩➯➩➵➯➾ ➨➯✃➫➸❮➵➪➩➩➪❐ ➸➪➭➭➯➶➵➵ ➵ ➶➭➫➷➩➪➶➪ ➨➯✃➫➸➻➪➨➫. ➥ ➼➭➧➱➫➯ 
➩➯Ï➻➵➱➩➪➶➪ ❮➵➻➵➨➪➷➫➩➵➽ ➵➭➵ ➸➨➵➻➵➸➵, ➩➯ ➼➪➪➻➷➯➻➼➻➷➧➺❒➯❐ ➻➨➯➳➪➷➫➩➵➽➾ ➲➨➪❰➯➼➼➵➪➩➫➭➹➩➪❐ ➵ ➩➫➧➱➩➪❐ Ï➻➵➸➵, 

➼➻➫➻➹➽ ➾➪➦➯➻ ➳➚➻➹ ➪➻➸➭➪➩➯➩➫ ➨➯✃➫➸❮➵➯❐.   

åòóÖã ê×çÚï×ß çôÜê×Ø×ðÝèÖÚ ✴ôÜäÝã ÜäôäÞÖ:  

o ☎✆Ó (10 ➬➨➵❰➻) ➷ ➭➯➷➪➾ ➷➯➨➘➩➯➾ ➧➶➭➧ (➼➭➯✃➧➯➻ ➧➸➫➴➚➷➫➻➹ ➲➨➫➷➵➭➹➩➪ ➵ ➲➪✃➨➪➳➩➪, ➼➪➶➭➫➼➩➪ ➩➫➲➨➫➷-

➭➯➩➵➽➾ ➵➼➼➭➯✃➪➷➫➩➵❐).  

o ì➩➵❮➵➫➭➚, ❰➫➾➵➭➵➽ ➫➷➻➪➨➫, ➧➱➮➩➫➽ ➼➻➯➲➯➩➹, ➴➷➫➩➵➯, ✃➪➭➦➩➪➼➻➹ (10 ➬➨➵❰➻, ➦➵➨➩➚❐) ➩➫ ➨➧➼➼➸➪➾ 

➽➴➚➸➯, ➩➵➦➯ – ➩➫ ➫➩➶➭➵❐➼➸➪➾, ➼ ➧➸➫➴➫➩➵➯➾ ➩➪➾➯➨➫ ➻➯➭➯❰➪➩➫ ➵ Ï➭➯➸➻➨➪➩➩➪➶➪ ➫✃➨➯➼➫ ➸➫➦✃➪➶➪ ➫➷➻➪➨➫; 
o í➯➼➻➪ ➨➫➳➪➻➚ (10 ➬➨➵❰➻, ➦➵➨➩➚❐) ➩➫ ➨➧➼➼➸➪➾ ➵ ➫➩➶➭➵❐➼➸➪➾ ➽➴➚➸➫➘,  

o Ð➻➨➫➩➫, ➶➪➨➪✃ ➩➫ ➨➧➼➼➸➪➾ ➵ ➫➩➶➭➵❐➼➸➪➾ ➽➴➚➸➫➘; 

o �➫➴➷➫➩➵➯ ➼➻➫➻➹➵ (10 ➬➨➵❰➻, ➦➵➨➩➚❐, ➲➨➪➲➵➼➩➚➯ ➳➧➸➷➚), ➩➵➦➯ – ➼➻➨➪➱➩➚➾➵ ➳➧➸➷➫➾➵ ➩➫ ➫➩➶➭➵❐➼➸➪➾ 

➽➴➚➸➯; 
o Ò➩➩➪➻➫❮➵➽ ➩➫ ➨➧➼➼➸➪➾ ➵ ➫➩➶➭➵❐➼➸➪➾ ➽➴➚➸➫➘ (10 ➬➨➵❰➻, ➪➳✺➮➾ ➩➯ ➾➯➩➯➯ 10 ➵ ➩➯ ➳➪➭➯➯ 25 ➼➻➨➪➸), 

➨➫➼➲➪➭➫➶➫➯➻➼➽ ➷ ✃➷➯ ➸➪➭➪➩➸➵ ➲➪ 8,25 ➼➾., ➼➭➯➷➫ ➩➫ ➨➧➼➼➸➪➾, ➼➲➨➫➷➫ ➩➫ ➫➩➶➭➵❐➼➸➪➾ ➽➴➚➸➯). ➥ ➼➭➧➱➫➯ ➲➪✃➶➪➻➪➷➸➵ 



✁✂✄✝✄✞✂✟ ✠ ✡☛✝☞✡✌✄✍ ✎✄✏✟✑✡✒✠☛ ✓✔✕✖ ✗✘✕✙✚

✭✱

✜✣✤✣✥✦ ✦✧✩✜✣✪✤✧✧✫✬ ✤✮✣✩✪✩✬ ✧✤ ✤✧✯✰✦✲✜✶✩✬ ✷✸✫✶✹ ✻✹✰✤✣✹✰✥✧✤ ✤✧✧✩✣✤✼✦✷ ✧✤ ✪✽✜✜✶✩✬ ✷✸✫✶✹. ✿✪✦ ✜✩✜✣✤✮✰✹✧✦✦ 

✶✰❀❁✹✮✫❂ ✜✰✩✮ ✶ ✜✣✤✣✥✹ ✜✰✹❃✽✹✣ ✩✪✦✹✧✣✦✪✩✮✤✣✥✜✷ ✧✤ AGROVOC - ✩✜✧✩✮✧✩✲ ✦✧❄✩✪✬✤✼✦✩✧✧✩-❆✩✦✜✶✩✮✫✲ ✷✸✫✶ 

❇✹✻❃✽✧✤✪✩❃✧✩✲ ✦✧❄✩✪✬✤✼✦✩✧✧✩✲ ✜✦✜✣✹✬✫ ❆✩ ✜✹✰✥✜✶✩❂✩✸✷✲✜✣✮✹✧✧✩✲ ✧✤✽✶✹ ✦ ✣✹❂✧✩✰✩✯✦✷✬ AGRIS 

(http://aims.fao.org/website/AGROVOC/sub).  

o ❈✰❀❁✹✮✫✹ ✜✰✩✮✤ ✧✤ ✪✽✜✜✶✩✬ ✦ ✤✧✯✰✦✲✜✶✩✬ ✷✸✫✶✤❂ (✪✤✜❆✩✰✤✯✤✹✣✜✷ ✮ ❃✮✹ ✶✩✰✩✧✶✦ ❆✩ 8,25 ✜✬., ✜✰✹✮✤ ✧✤ 

✪✽✜✜✶✩✬, ✜❆✪✤✮✤ ✧✤ ✤✧✯✰✦✲✜✶✩✬ ✷✸✫✶✹).  

o ❉✹✶✜✣ ✜✣✤✣✥✦ (10 ❊✪✦❄✣) ✪✤✜❆✩✰✤✯✤✹✣✜✷ ✮ ❃✮✹ ✶✩✰✩✧✶✦ (❆✩ 8,25 ✜✬), ✪✤✜✜✣✩✷✧✦✹ ✬✹✻❃✽ ✶✩✰✩✧✶✤✬✦ 0,5 

✜✬. ❋ ✜✣✤✣✥✷❂ ●✶✜❆✹✪✦✬✹✧✣✤✰✥✧✩✯✩ ❂✤✪✤✶✣✹✪✤ ❃✩✰✻✧✫ ❍✫✣✥ ✪✤✸❃✹✰✫: 

■❏❑▲❑▼◆❑ (❍✹✸ ✸✤✯✩✰✩✮✶✤). ❋ ❃✤✧✧✩✬ ✪✤✸❃✹✰✹ ✤✮✣✩✪✽ ✧✹✩❍❂✩❃✦✬✩ ❆✩❃✪✩❍✧✩ ✦✸✰✩✻✦✣✥ ✜✽❖✹✜✣✮✽❀❖✦✹ ❆✪✩-

❍✰✹✬✫ ✦ ✤✶✣✽✤✰✥✧✩✜✣✥ ✧✤❆✪✤✮✰✹✧✦✲ ✦✜✜✰✹❃✩✮✤✧✦✲, ✧✹ ❃✩❆✽✜✶✤✹✣✜✷ ✶✩❆✦✪✩✮✤✧✦✹ ❍✩✰✥❊✦❂ ❄✪✤✯✬✹✧✣✩✮ ✣✹✶✜✣✤ ✦✸ 
✼✦✣✦✪✽✹✬✩✲ ✰✦✣✹✪✤✣✽✪✫, ✮✮✹❃✹✧✦✹ ❃✩✰✻✧✩ ✦✸✰✤✯✤✣✥✜✷ ✜✩❍✜✣✮✹✧✧✫✬ ✷✸✫✶✩✬ ✜ ✽✶✤✸✤✧✦✹✬ ❍✦❍✰✦✩✯✪✤❄✦✦, ✧✹ ❃✩-

❆✽✜✶✤✹✣✜✷ ✼✦✣✦✪✩✮✤✧✦✹ ✰✦✣✹✪✤✣✽✪✫, ✩✣✜✽✣✜✣✮✽❀❖✹✲ ✮ ❍✦❍✰✦✩✯✪✤❄✦❁✹✜✶✩✬ ✜❆✦✜✶✹. P✜✰✦ ✜✽❖✹✜✣✮✽✹✣ ✧✹✩❍❂✩❃✦-

✬✩✜✣✥ ❃✤✣✥ ✪✤✸✮✹✪✧✽✣✫✲ ✤✧✤✰✦✸ ✜✩✜✣✩✷✧✦✷ ✧✤❆✪✤✮✰✹✧✦✷ ✦✜✜✰✹❃✩✮✤✧✦✲, ❆✩✜✰✹ ✮✮✹❃✹✧✦✷ ✬✩✻✹✣ ❍✫✣✥ ❃✩❆✩✰✧✹✧ 

✪✤✸❃✹✰ ◗❑❘❙❑❚◆❯❑❱❲◆❳ ❘❨❩❘❙ ▼❬❭❙❬❏❪❑▼◆❫ ◆❱❱❪❑▲❘❏❬▼◆❳ (2-3 ✜✣✪.). ❋ ✮✮✹❃✹✧✦✦ ✦✰✦  ✣✹✩✪✹✣✦❁✹✜✶✩✬ ✩❍✸✩✪✹ 

✻✹✰✤✣✹✰✥✧✩ ✜❃✹✰✤✣✥ ✩❍✩❍❖✹✧✦✷ ❆✩ ✮✩❆✪✩✜✤✬, ✶✩✣✩✪✫✹ ❍✽❃✽✣ ✦✸✰✩✻✹✧✫ ✮ ✬✤✣✹✪✦✤✰✤❂ ✦ ✬✹✣✩❃✤❂ ✦✜✜✰✹❃✩✮✤✧✦✲, ✤ 

✣✤✶✻✹ ✮ ✪✹✸✽✰✥✣✤✣✤❂ ✦ ✦❂ ✩❍✜✽✻❃✹✧✦✦. 

❴❬❚❑❙◆❬❪❵ ◆ ❛❑❚❘▲❵ ◆❱❱❪❑▲❘❏❬▼◆❳. ❋ ❃✤✧✧✩✬ ✪✤✸❃✹✰✹ ✜✰✹❃✽✹✣ ✽✶✤✸✤✣✥, ✯❃✹ ✦ ✮ ✶✤✶✩✹ ✮✪✹✬✷ ❆✪✩✮✩❃✦-

✰✦✜✥ ✦✜✜✰✹❃✩✮✤✧✦✷, ✶✤✶✩✹ ✩❍✩✪✽❃✩✮✤✧✦✹ ✦ ❆✪✦❍✩✪✧✤✷ ❍✤✸✤ ❆✪✦✬✹✧✷✰✦✜✥ ❃✰✷ ❆✪✩✮✹❃✹✧✦✷ ✦✜✜✰✹❃✩✮✤✧✦✲. ❜✹✩❍❂✩-

❃✦✬✩ ❆✩✰✥✸✩✮✤✣✥✜✷ ✜✩✮✪✹✬✹✧✧✫✬✦ ✬✹✣✩❃✤✬✦ ✤✧✤✰✦✸✤ ✦ ✜✣✤✣✦✜✣✦❁✹✜✶✩✲ ✩❍✪✤❍✩✣✶✦ ❃✤✧✧✫❂. ❝✜✩❍✩✹ ✮✧✦✬✤✧✦✹ 

✜✰✹❃✽✹✣ ✩❍✪✤❖✤✣✥ ✧✤ ✪✹❃✤✶✣✦✪✩✮✤✧✦✹ ❄✩✪✬✽✰ ✦ ✧✤❆✦✜✤✧✦✹ ✧✤✸✮✤✧✦✷ ❆✪✹❆✤✪✤✣✩✮, ❂✦✬✦❁✹✜✶✦❂ ✜✩✹❃✦✧✹✧✦✲, ✽❁✪✹-

✻❃✹✧✦✲, ❆✩✪✩❃, ✰✦✧✦✲, ✣✦❆✩✮ ✻✦✮✩✣✧✫❂, ❍✤✶✣✹✪✦✲, ✰✤✣✦✧✜✶✦❂ ✧✤✸✮✤✧✦✲ ✪✤✜✣✹✧✦✲ ✦ ✣. ❆.  ❋ ❃✤✧✧✩✬ ✪✤✸❃✹✰✹ ✧✹ 

❃✩✰✻✧✫ ❆✪✦✮✩❃✦✣✥✜✷ ✬✹✣✩❃✫, ✶✩✣✩✪✫✹ ✮❆✩✜✰✹❃✜✣✮✦✦ ✧✹ ✮✜✣✪✹❁✤❀✣✜✷ ✮ ✪✹✸✽✰✥✣✤✣✤❂ ✦ ✦❂ ✩❍✜✽✻❃✹✧✦✦. ❞✩✪✬✽✰✫ 

❃✩✰✻✧✫ ✦✬✹✣✥ ❃✩✜✣✽❆✧✫✲ ✮✦❃, ✜ ✽✶✤✸✤✧✦✹✬ ✮✜✹❂ ✧✹✩❍❂✩❃✦✬✫❂ ✶✩●❄❄✦✼✦✹✧✣✩✮ ✦ ✜✦✬✮✩✰✩✮. ❜✤❆✪✦✬✹✪: 
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❋ ✬✤✣✹✪✦✤✰✤❂ ✦ ✬✹✣✩❃✤❂ ✜✰✹❃✽✹✣ ❆✪✦✮✩❃✦✣✥ ✜✜✫✰✶✦ ✧✤ ❍✦❍✰✦✩✯✪✤❄✦❁✹✜✶✦✹ ✦✜✣✩❁✧✦✶✦, ✮ ✶✩✣✩✪✫❂ ✦✸✰✩✻✹-

✧✫ ✜✩✮✪✹✬✹✧✧✫✹ ✬✹✣✩❃✫ ✦✜✜✰✹❃✩✮✤✧✦✲. ❈✰✤✜✜✦❁✹✜✶✦✹ ✬✹✣✩❃✫ ✦✜✜✰✹❃✩✮✤✧✦✲ (✶✪✦✣✹✪✦✲ ❦✣✥❀❃✹✧✣✤, ❃✦✜❆✹✪✜✦✩✧-

✧✫✲ ✤✧✤✰✦✸, ✶✩✪✪✹✰✷✼✦✩✧✧✩-✪✹✯✪✹✜✜✦✩✧✧✫✲ ✤✧✤✰✦✸ ✦ ❆✪.) ❆✩❃✪✩❍✧✩✯✩ ✩❆✦✜✤✧✦✷ ✧✹ ✣✪✹❍✽❀✣, ✜✜✫✰✶✦ ✧✹✩❍❂✩❃✦✬✫ 

✣✩✰✥✶✩ ✧✤ ✪✹❃✶✩ ✦✜❆✩✰✥✸✽✹✬✫✹ ✶✰✤✜✜✦❁✹✜✶✦✹ ✬✹✣✩❃✫ ✯✹✧✹✣✦✶✩-✜✣✤✣✦✜✣✦❁✹✜✶✩✯✩ ✦ ❆✪. ✤✧✤✰✦✸✤. ✿✪✦ ✜✣✤✣✦✜✣✦❁✹-

✜✶✩✬ ✤✧✤✰✦✸✹ ❆✩✰✽❁✹✧✧✫❂ ❃✤✧✧✫❂ ✻✹✰✤✣✹✰✥✧✩ ✦✜❆✩✰✥✸✩✮✤✣✥ ✜✩✮✪✹✬✹✧✧✫✹ ✶✩✬❆✥❀✣✹✪✧✫✹ ❆✤✶✹✣✫ Statistica.   

❧❑❩♠❪♥❚❬❚❵ ◆ ◆♦ ❘❨❱♠♣▲❑▼◆❑. q✤✧✧✫✲ ✪✤✸❃✹✰ ✣✪✹❍✽✹✣ ✩✜✩❍✩✯✩ ✮✧✦✬✤✧✦✷ ❆✪✦ ✤✧✤✰✦✸✹ ✣✤❍✰✦❁✧✩✯✩ ✬✤✣✹-

✪✦✤✰✤. ❜✹ ✜✰✹❃✽✹✣ ❃✩❆✽✜✶✤✣✥ ✧✹✜✩✩✣✮✹✣✜✣✮✦✷ ✣✹✶✜✣✤ ✣✤❍✰✦❁✧✫✬ ❃✤✧✧✫✬ ✦✰✦ ✪✦✜✽✧✶✤✬, ✤ ✣✤✶✻✹ ✬✤✣✹✪✦✤✰✤✬ ✦ 

✬✹✣✩❃✤✬ ✦✜✜✰✹❃✩✮✤✧✦✲.  

r✤✯✩✰✩✮✶✦ ✪✤✸❃✹✰✩✮ ✜✰✹❃✽✹✣ ✮✫✪✤✮✧✦✮✤✣✥ ❆✩ ✼✹✧✣✪✽ (10 ❊✪✦❄✣, ✻✦✪✧✫✲, ✜✣✪✩❁✧✫✲). st✉✈✇①t②t③④⑤, ✹✜✰✦ 

✣✤✶✩✮✫✹ ✹✜✣✥, ✧✤❍✦✪✤❀✣✜✷ ✮ ✣✹✶✜✣ (10 ❊✪✦❄✣, ✻✦✪✧✫✲, ✶✽✪✜✦✮). r✤✯✩✰✩✮✶✦ ✪✦✜✽✧✶✩✮ ✦ ✣✤❍✰✦✼ – 10 ❊✪✦❄✣, 

✜✣✪✩❁✧✫✹, ❆✩ ✼✹✧✣✪✽. ❉✹✶✜✣ ✣✤❍✰✦✼✫ – 9 ❊✪✦❄✣ (✮✩✸✬✩✻✹✧ 8 ✮ ✜✰✩✻✧✫❂ ✦ ❍✩✰✥❊✦❂ ✣✤❍✰✦✼✤❂). ❋ ✣✹✩✪✹✣✦❁✹✜✶✦❂ 

✩❍✸✩✪✤❂ ✶✩✰✦❁✹✜✣✮✩ ✜✜✫✰✩✶ ✬✩✻✹✣ ❃✩❂✩❃✦✣✥ ❃✩ 100 ✦ ❍✩✰✹✹. P✜✰✦ ✤✮✣✩✪ ❃✹✰✤✹✣ ❍✩✰✥❊✩✲ ✩❍✸✩✪ ✜✩❍✜✣✮✹✧✧✫❂ ✦✜-

✜✰✹❃✩✮✤✧✦✲, ✣✩ ❃✩❆✽✜✣✦✬✫ ✜✜✫✰✶✦ ✧✤ ✹✯✩ ✪✤✧✹✹ ✩❆✽❍✰✦✶✩✮✤✧✧✫✹ ✪✤❍✩✣✫, ✧✤✦❍✩✰✹✹ ✮✤✻✧✫✹ ❃✰✷ ✩❍⑥✹✶✣✦✮✧✩✯✩ 

❆✪✹❃✜✣✤✮✰✹✧✦✷ ✩❍ ✦✸✰✤✯✤✹✬✩✬ ✬✤✣✹✪✦✤✰✹. ❝❃✧✤✶✩ ✮ ✣✹✶✜✣✹ ❃✤✧✧✩✯✩ ✪✤✸❃✹✰✤ ✧✹ ✜✰✹❃✽✹✣ ❃✹✰✤✣✥ ✩✣✜✣✽❆✰✹✧✦✷ ✩✣ 

✩❆✦✜✤✧✦✷ ❆✩✰✽❁✹✧✧✫❂ ❃✤✧✧✫❂ ✶ ✩❍❖✹✦✸✮✹✜✣✧✫✬ ✮✩❆✪✩✜✤✬. ⑦✣✩ ❍✽❃✹✣ ✜❁✦✣✤✣✥✜✷ ✯✪✽❍✹✲❊✦✬ ✧✤✪✽❊✹✧✦✹✬, ✤ ✜✣✤-

✣✥✷ ❆✩✣✪✹❍✽✹✣ ✜✽❖✹✜✣✮✹✧✧✩✲ ❆✹✪✹✪✤❍✩✣✶✦.  

❉✤❍✰✦✼✫ ✜ ❆✪✦✬✹❁✤✧✦✷✬✦ ✦ ✪✦✜✽✧✶✦ ✜ ❆✩❃✪✦✜✽✧✩❁✧✫✬✦ ❆✩❃❆✦✜✷✬✦ ❃✩✰✻✧✫ ✜✩❃✹✪✻✤✣✥ ✦✧❄✩✪✬✤✼✦❀, ❃✩-

✜✣✤✣✩❁✧✽❀ ❃✰✷ ❆✩✧✦✬✤✧✦✷ ❆✪✦✮✹❃✹✧✧✩✯✩ ✬✤✣✹✪✦✤✰✤ ❍✹✸ ✩❍✪✤❖✹✧✦✷ ✶ ✣✹✶✜✣✽ ✜✣✤✣✥✦. ❋ ❊✤❆✶✤❂ ✣✤❍✰✦✼ ✻✹✰✤✣✹✰✥-

✧✩ ✦✜❆✩✰✥✸✩✮✤✧✦✹ ✬✹✻❃✽✧✤✪✩❃✧✫❂ ✩❍✩✸✧✤❁✹✧✦✲, ✮ ✣✹❂ ✜✰✽❁✤✷❂, ✯❃✹ ●✣✩ ✮✩✸✬✩✻✧✩, ✜ ✼✹✰✥❀ ❍✩✰✹✹ ✰⑧✯✶✩✲ ✤❃✤❆✣✤-

✼✦✦ ✣✹✶✜✣✤ ❃✰✷ ✦✧✩✜✣✪✤✧✧✫❂ ❁✦✣✤✣✹✰✹✲ (✧✤❆✪✦✬✹✪, ✶✪✩✮✧✩✜✣✥, ✦✰✦ % ✯✹✧✩✮, ❆✩ ✯✩✰❊✣✦✧✜✶✩✲ ❆✩✪✩❃✹ ✬✩✻✧✩ ✩❍✩-

✸✧✤❁✦✣✥ HF, ✩❃✧✤✶✩ ✮ ❃✤✧✧✩✬ ✜✰✽❁✤✹ ❆✩❃ ✣✤❍✰✦✼✹✲ ✦✰✦ ✪✦✜✽✧✶✩✬ ✜✰✹❃✽✹✣ ✜❃✹✰✤✣✥ ✜✜✫✰✶✽). q✰✷ ✶✤✻❃✩✲ ✣✤❍✰✦✼✫ 

✦ ✪✦✜✽✧✶✤, ✣✤✬, ✯❃✹ ●✣✩ ✧✹✩❍❂✩❃✦✬✩, ✜✰✹❃✽✹✣ ✽✶✤✸✫✮✤✣✥ ❃✤✧✧✫✹, ❆✩✰✽❁✹✧✧✫✹ ✮ ✪✹✸✽✰✥✣✤✣✹ ✜✣✤✣✦✜✣✦❁✹✜✶✩✲ ✩❍✪✤-

❍✩✣✶✦, ✤ ✣✤✶✻✹ ❃✩✜✣✩✮✹✪✧✩✜✣✥ ✪✤✸✰✦❁✦✲. ❋ ✜✰✩✻✧✫❂ ✣✤❍✰✦✼✤❂ ✮ ✜✰✽❁✤✹ ✩✯✪✤✧✦❁✹✧✧✩✯✩ ❆✪✩✜✣✪✤✧✜✣✮✤ ✮ ✜✣✪✩✶✹ ✦✰✦ 

✜✣✩✰❍✼✹ ❃✩❆✽✜✣✦✬✩ ✩✣✜✽✣✜✣✮✦✹ ✩❊✦❍✩✶ ✜✪✹❃✧✦❂ ✸✧✤❁✹✧✦✲, ✩❃✧✤✶✩ ✜❆✪✤✮✤ ✩✣ ✜✪✹❃✧✹✯✩ ✸✧✤❁✹✧✦✷ ❃✩✰✻✧✫ ✜✣✩✷✣✥ 

✸✮⑧✸❃✩❁✶✦ (✜✦✬✮✩✰✫ ❃✩✜✣✩✮✹✪✧✩✜✣✦), ✤ ❆✤✪✤✬✹✣✪ ±m ❃✩✰✻✹✧ ✮ ✣✤✶✩✲ ✜✦✣✽✤✼✦✦ ❆✪✦✜✽✣✜✣✮✩✮✤✣✥ ✮ ✣✹✶✜✣✹ ❆✪✦ ✤✧✤-

✰✦✸✹ ✣✤❍✰✦❁✧✩✯✩ ✬✤✣✹✪✦✤✰✤ (✧✤❆✪✦✬✹✪, r=0,562±0,114, p<0,001, ⑨<1%). ❋ ✜✰✽❁✤✹ ❄✽✧❃✤✬✹✧✣✤✰✥✧✫❂ ✦✰✦ ❁✤✜✣✧✫❂ 

✦✜✜✰✹❃✩✮✤✧✦✲ ✯✹✧✹✣✦✶✩-✜✣✤✣✦✜✣✦❁✹✜✶✦❂ ❆✤✪✤✬✹✣✪✩✮ ✩❊✦❍✶✦ ✬✩✯✽✣ ❍✫✣✥ ❆✪✹❃✜✣✤✮✰✹✧✫ ❃✰✷ ✣✤✶✦❂ ✦✸✮✹✜✣✧✫❂ ✜✣✤-

✣✦✜✣✦❁✹✜✶✦❂ ❆✩✶✤✸✤✣✹✰✹✲, ✶✤✶ ⑩, ❶v ✦ ❆✪.  ❜✤❃ ✜✣✩✰❍✼✤✬✦ ✪✦✜✽✧✶✩✮ ✦ ✯✪✤❄✦✶✩✮ ✻✹✰✤✣✹✰✥✧✩ ✽✶✤✸✫✮✤✣✥ ✩❊✦❍✶✦ 

✜✪✹❃✧✦❂ ✸✧✤❁✹✧✦✲ ❆✪✦✸✧✤✶✩✮ ✦ ❃✩✜✣✩✮✹✪✧✩✜✣✥ ✪✤✸✰✦❁✦✲, ❃✩❆✽✜✣✦✬✩ ✩❍✩✸✧✤❁✹✧✦✹ ✣✩✰✥✶✩ ❃✩✜✣✩✮✹✪✧✩✜✣✦ ✪✤✸✰✦-

❁✦✲ (*, ** ✦ ***), ✹✜✰✦ ✩❊✦❍✶✤ ❆✤✪✤✬✹✣✪✤ ❆✪✹❃✜✣✤✮✰✹✧✤ ✧✤ ✪✦✜✽✧✶✹. ✿✪✦ ●✣✩✬ ✪✦✜✽✧✶✦ ❃✩✰✻✧✫ ✯✤✪✬✩✧✦❁✧✩ ✜✩-

❁✹✣✤✣✥ ❆✩ ✮✹✰✦❁✦✧✹ ✦ ✸✤✰✦✮✶✹ ✮✜✹ ❁✤✜✣✦, ✮✶✰❀❁✤✷ ✧✤✸✮✤✧✦✷ ✦ ❊✣✪✦❂✩✮✶✦, ✩❍✩✸✧✤❁✹✧✦✷, ✯✩✪✦✸✩✧✣✤✰✥✧✫✹ ✦ ✮✹✪✣✦-

✶✤✰✥✧✫✹ ✧✤❃❆✦✜✦, ✰✦✧✦✦ ✣✪✹✧❃✩✮, ●✬❆✦✪✦❁✹✜✶✦✹ ✦ ✣✹✩✪✹✣✦❁✹✜✶✦✹ ✶✪✦✮✫✹.  

❷◆❱❪❘ ❩▼❬❲❘❏ ❭❘❱❪❑ ❩❬❭❫❚❘❳ ▲❘❪♣▼❘ ❨❵❚♥ ❘▲▼◆❛ ◆ ❚❑❛ ♣❑ ▲❪❫ ❱❙❑▲▼❑❸❘ ❩▼❬❯❑▼◆❫ ◆ ❱❚❬▼▲❬❙❚▼❘❳ 

❘❹◆❨❲◆ ❱❙❑▲▼❑❸❘ ❩▼❬❯❑▼◆❫ (M±m, ✣. ✹. r=0,562±0,114, ✽❃✩✲ ✜✩✜✣✤✮✦✰ 5469±56 ✶✯ ✬✩✰✩✶✤, ✻✦✪✧✩✜✣✥ ✬✩✰✩✶✤ 



❺❻❼❽❼❾❻❿ ➀ ➁➂❽➃➁➄❼➅ ➆❼➇❿➈➁➉➀➂ ➊➋➌➍ ➎➏➌➐➑

➒➓

➔→➣↔ ↕↔ ➙➛➜➝↕➞ 3,78±0,04%). ➟ ➠↔➔➣➡➢↔➤ ➡ ➝ ➠➞➥➦➠➞ ↕➞➜➔➤➜➧➡➨➜ ➝↕↔➩↔➣➞ ➜➔➜➫↕↔➩➡➠➭ ➥➜↕➠➛➜➣➭↕➙➯ ➲➛➙➳➳➙, ↔ ➧↔-
➣➞➞ ➡➦➳➜➣➭➫➜➝↔➠➭ ➜➔➜➫↕↔➩➞↕➡➵ ➲➛➙➳➳ ➛➡➨➦➥➡➨➡ ➢➡➸➛↔➨➡ – I, II, III ➡ ➠.➧. ➺↔ ➲➛↔➸➡➥↔➤ ➧➜➣➻↕→ ➔→➠➭ ➜➔➜➫↕↔➩➞↕→ 

➛➞➫➙➣➭➠↔➠→ ➡➫➨➞➛➞↕➡➼, ➣➡↕➡➡ ➠➛➞↕➧↔ ➔➞➫ ➜➔➜➫↕↔➩➞↕➡➼ ➽➠➡➤ ➡➫➨➞➛➞↕➡➼ ➨➜➲➙➠ ➔→➠➭ ➡➦➳➜➣➭➫➜➝↔↕→ ➣➡➾➭ ➝ ➝➡➧➞ 

➡➦➥➣➯➩➞↕➡➵. ➟ ➳➜➧➳➡➦➵➤ ➳➜➧ ➛➡➦➙↕➥↔➨➡ ↕➞➜➔➤➜➧➡➨➜ ➧↔➝↔➠➭ ➛↔➦➾➡➸➛➜➝➥➙ ➫↕↔➩➞↕➡➼ ➝➦➞➤ ➦➠➜➣➔➢➜➝ (➦➨. ➛➡➦➙↕➜➥ 

7), ➥➛➡➝→➤ ➣➡↕➡➼ ➡ ➣➯➔→➤ ➜➔➜➫↕↔➩➞↕➡➼, ➠➛➞➔➙➯➚➡➤ ➳➜➵➦↕➞↕➡➼, ➝➥➣➯➩↔➵ ➝➞➣➡➩➡↕→ ➽➥➦➳➞➛➡➨➞↕➠↔➣➭↕→➤ ➠➜➩➞➥ 

➡➣➡ ➠➞➜➛➞➠➡➩➞➦➥➡➤ ➠➜➩➞➥ ➳➛➜➲↕➜➫↔ (↕➞➜➔➤➜➧➡➨➜ ➙➥↔➫→➝↔➠➭ ➫↕↔➩➞↕➡➵ ➳➜➧➜➔↕→➤ ➠➜➩➞➥). ➪➦➣➡ ➽➠➜ ↕➞ ➜➔➜➫↕↔➩➞↕➜ 

↕↔ ➲➛↔➸➡➥↔➤, ➝ ➳➜➧➛➡➦➙↕➜➩↕→➤ ↕↔➧➳➡➦➵➤ ↕➞➜➔➤➜➧➡➨➜ ➙➥↔➫↔➠➭, ➩➠➜ ➜➠➣➜➻➞↕➜ ➳➜ ➝➞➛➠➡➥↔➣➡ (➳➜ ➜➦➡ ➜➛➧➡↕↔➠) ➡ ➳➜ 

➲➜➛➡➫➜↕➠↔➣➡ (➳➜ ➜➦➡ ↔➔➦➢➡➦➦).  
➶➦➜➔➜➲➜ ➝↕➡➨↔↕➡➵ ➳➛➡ ➛➞➧↔➥➠➡➛➜➝↔↕➡➡ ➠➛➞➔➙➯➠ ➦➤➞➨→, ➠. ➥. ➝ ➦➣➙➩↔➞ ↕↔➦→➚➞↕↕➜➦➠➡ ➡➤ ➔➣➜➥➜➝ ➠➞➥➦➠ ➨➜-

➻➞➠ ➡➦➩➞➫↔➠➭, ➙➤➜➧➵ ➫↔ ➲➛↔↕➡➢→. ➟ ➦➣➙➩↔➞ ➛↔➔➜➠→ ↕↔➧ ➦➤➞➨↔➨➡ ➢➞➣➞➦➜➜➔➛↔➫↕➜ ➙➨➞↕➭➾↔➠➭ ➳➜➣➵ ➦➜ ➝➦➞➤ ➦➠➜➛➜↕, 

↕➜ ➠↔➥, ➩➠➜➔→ ➠➞➥➦➠ ↕➞ ➳➜➧➦➠➙➳↔➣ ➳➣➜➠↕➜ ➥ ➣➡↕➡➵➨ ➔➣➜➥➜➝. 

➺➞ ➦➣➞➧➙➞➠ ➧➞➣↔➠➭ ➫↔➣➡➝➥➙ ➦➤➞➨→ ➡➣➡ ➧↔➝↔➠➭ ➝ ↕➞➼ ➠➞➥➦➠➙➛➙, ➳➜➦➥➜➣➭➥➙ ➳➞➩↔➠➭ ➻➙➛↕↔➣↔ ➝→➳➜➣↕➵➞➠➦➵ ➝ 

➩➹➛↕➜-➔➞➣➜➨ ➸➜➛➨↔➠➞. ➪➦➣➡ ↔➝➠➜➛ ➻➞➣↔➞➠ ➧↔➠➭ ➫↔➣➡➝➥➙ ➦➤➞➨→ ➧➣➵ ↕↔➲➣➵➧↕➜➦➠➡ ↕↔ ➦↔➼➠➞ ➻➙➛↕↔➣↔, ➠➜ ➦➣➞➧➙➞➠ 
➳➜➧➲➜➠➜➝➡➠➭ ➧➝↔ ➝↔➛➡↔↕➠↔ ➦➠↔➠➭➡ – ➧➣➵ ➩➹➛↕➜-➔➞➣➜➼ ➳➞➩↔➠➡ ➡ ➽➣➞➥➠➛➜↕↕➜➲➜ ➝↔➛➡↔↕➠↔.  

 ➘➴➷➬➮➴ ➧➜➣➻↕→ ➦➠➛➜➲➜ ➦➣➞➧➜➝↔➠➭ ➡➫ ➨↔➠➞➛➡↔➣➜➝ ➳➙➔➣➡➥➙➞➨➜➼ ➛↔➔➜➠→, ➜➧↕↔➥➜ ➝ ➔➜➣➭➾➡➤ ➜➔➫➜➛↕→➤ ➦➠↔-
➠➭➵➤ ➧➜➳➙➦➠➡➨→ ➜➔➜➔➚➞↕➡➵ ➨↔➠➞➛➡↔➣↔, ➧➜➳➜➣↕➞↕➡➵ ➥ ➛↔↕➞➞ ➦➧➞➣↔↕↕→➨ ➝→➝➜➧↔➨ ➝ ➳➛➞➧→➧➙➚➡➤ ➳➙➔➣➡➥↔➢➡➵➤ 

↔➝➠➜➛↔, ↕↔ ➥➜➠➜➛→➞ ➜↕ ➦➦→➣↔➞➠➦➵ ➝ ➱✃❐❒❮❰ÏÐÏÐÑ Ò ÒÑ ➬ÓÔ❒Õ➮✃ÖÒÒ.  ×➛➡ ➽➠➜➨ ➝→➝➜➧→ ➧➜➣➻↕→ ➔→➠➭ ➣➜➲➡➩↕→➨➡, 

➦➣➞➧➙➯➚➡➨➡ ➡➫ ➠➞➜➛➞➠➡➩➞➦➥➡➤ ➡ ➽➨➳➡➛➡➩➞➦➥➡➤ ➨↔➠➞➛➡↔➣➜➝.  

o Ø❮ÐÙ➬➮ÐÚÖ➬ÔÏÒ (➳➜ ➻➞➣↔↕➡➯ ↔➝➠➜➛➜➝ ➦➠↔➠➭➡, 10 ➾➛➡➸➠).  
ÛÜÒÔ➬Ý ❮ÒÏ✃ÚÐÏ❒Ú➴ (10 ➾➛➡➸➠). Þ➦→➣➥➡ ↕↔ ➣➡➠➞➛↔➠➙➛➙ ➜➸➜➛➨➣➵➯➠➦➵ ↕➜➨➞➛➜➨ (↕➜➨➞➛↔➨➡ ➩➞➛➞➫ ➫↔➳➵-

➠➙➯) ➝ ➥➝↔➧➛↔➠↕→➤ ➦➥➜➔➥↔➤, ➙➥↔➫→➝↔➯➠➦➵ ➦➠➛↔↕➡➢→ ➢➡➠➡➛➙➞➨➜➲➜ ➠➞➥➦➠↔. ➺↔➳➛➡➨➞➛:  [23, ➦. 234]. ➪➦➣➡ ↔➝➠➜➛ 

➳➜➣➭➫➜➝↔➣➦➵ ➛➞➸➞➛↔➠➜➨ ➦➠↔➠➭➡ ➡➣➡ ➨➜↕➜➲➛↔➸➡➡ ➡ ➦➠➛↔↕➡➢→ ➙➥↔➫↔➠➭ ↕➞➝➜➫➨➜➻↕➜, ➠➜ ➧➜➳➙➦➠➡➨➜: [23]. ➟ ➳➜➧➜➔-

↕➜➨  ➦➣➙➩↔➞ ➝ ➦➳➡➦➥➞ ➣➡➠➞➛↔➠➙➛→ ↕➞➜➔➤➜➧➡➨➜ ➙➥↔➫→➝↔➠➭, ➩➠➜ ↔➝➠➜➛ ➫↕↔➥➜➨ ↕➞ ➦➜ ➝➦➞➨ ➨↔➠➞➛➡↔➣➜➨. ➟ ➥↔➩➞➦➠➝➞ 
➳➛➡➨➞➛↔ ➦➨. ➡➦➠➜➩↕➡➥ 4: (Abstr.). 

o ×➜➦➠➙➳➡➣↔ ➝ ➛➞➧↔➥➢➡➯ (➧↔➠↔ ➦➠↔➝➡➠➦➵ ➜➠➝➞➠➦➠➝➞↕↕→➨ ➦➞➥➛➞➠↔➛➞➨, 10 ➾➛➡➸➠).  
o ➺↔ ➳➜➦➣➞➧↕➞➼ ➦➠➛↔↕➡➢➞ ➦➠↔➠➭➡ ➙➥↔➫→➝↔➯➠➦➵ ß.à.➶. ➝➦➞➤ ↔➝➠➜➛➜➝ ➦ ➙➥↔➫↔↕➡➞➨ ➙➩➹↕➜➲➜ ➫➝↔↕➡➵, ➦➠➞➳➞↕➡, 

➧➜➣➻↕➜➦➠➡, ➨➞➦➠↔ ➛↔➔➜➠→ ➦ ➳➜➩➠➜➝→➨ ↔➧➛➞➦➜➨ ➡ e-mail (10 ➾➛➡➸➠). ÛÏÐÏ❰á ➮➬❮ÕÖÐ Ó➴Ï❰ Ü➬➮ÜÒÔÐÖÐ ➷Ô✃âÒ 

Ð➷Ï➬ÚÐâÒ.  

Û➬ÝÚÐã✃ÖÒá. ä↔➫➛➞➾↔➯➠➦➵ ➣➡➾➭ ➜➔➚➞➳➛➡↕➵➠→➞ ➦➜➥➛↔➚➞↕➡➵ - ↕↔➫➝↔↕➡➵ ➨➞➛, ➸➡➫➡➩➞➦➥➡➤, ➤➡➨➡➩➞➦➥➡➤ ➡ 

➨↔➠➞➨↔➠➡➩➞➦➥➡➤ ➝➞➣➡➩➡↕, ➠➞➛➨➡↕➜➝ ➡ ➠.➳. ➟➦➞ ➦➜➥➛↔➚➞↕➡➵ ➧➜➣➻↕→ ➔→➠➭ ➛↔➦➾➡➸➛➜➝↔↕→, ➫↔ ➡➦➥➣➯➩➞↕➡➞➨ ↕➞-
➔➜➣➭➾➜➲➜ ➩➡➦➣↔ ➜➔➚➞➙➳➜➠➛➞➔➡➠➞➣➭↕→➤ ➦➜➥➛↔➚➞↕➡➼. ➺↔➫➝↔↕➡➵ ➙➩➛➞➻➧➞↕➡➼ ➳➛➡ ➳➞➛➝➜➨ ➙➳➜➨➡↕↔↕➡➡ ➡➤ ➝ ➠➞➥➦➠➞ 

➧↔➯➠➦➵ ➳➜➣↕➜➦➠➭➯, ➡ ➦➛↔➫➙ ➻➞ ➝ ➦➥➜➔➥↔➤ ➳➛➡➝➜➧➡➠➦➵ ➜➔➚➞➳➛➡↕➵➠➜➞ ➦➜➥➛↔➚➞↕➡➞; ➳➛➡ ➳➜➝➠➜➛↕→➤ ➙➳➜➨➡↕↔↕➡➵➤ 

➧↔➞➠➦➵ ➦➜➥➛↔➚➞↕↕➜➞ ↕↔➫➝↔↕➡➞ ➙➩➛➞➻➧➞↕➡➼. åæçèéæ: êæëìíîïçð ñìîòóôæîõíéöö÷ð ôñæôæö÷ð òöçíéæîçõéõ 

(êæøëùúû).  

Ø❮ÐÙ➬➮ÐÚÖ➬ÔÏÒ (↕➞ ➜➔➵➫↔➠➞➣➭↕↔➵ ➛➙➔➛➡➥↔). ➟ ➽➠➜➼ ➛➙➔➛➡➥➞ ➝→➛↔➻↔➞➠➦➵ ➳➛➡➫↕↔➠➞➣➭↕➜➦➠➭ ➩↔➦➠↕→➨ ➣➡➢↔➨, 

➦➜➠➛➙➧↕➡➥↔➨ ➙➩➛➞➻➧➞↕➡➼ ➡ ➸➜↕➧↔➨, ➜➥↔➫↔➝➾➡➨ ➦➜➧➞➼➦➠➝➡➞ ➝ ➳➛➜➝➞➧➞↕➡➡ ➡➦➦➣➞➧➜➝↔↕➡➼ ➡ ➳➜➧➲➜➠➜➝➥➞ ➦➠↔➠➭➡. ➺➞ 

➦➣➞➧➙➞➠ ➝→➛↔➻↔➠➭ ➔➣↔➲➜➧↔➛↕➜➦➠➡ ➠➞➨ ➜➛➲↔↕➡➫↔➢➡➵➨ ➡ ➩↔➦➠↕→➨ ➣➡➢↔➨ ➡➣➡ ➥➜➣➣➞➲↔➨, ➥➜➠➜➛→➞ ↕➞ ➡➨➞➯➠ ➜➠↕➜➾➞-
↕➡➵ ➥ ➳➛➜➝➜➧➡➨➜➼ ↕↔➙➩↕➜-➡➦➦➣➞➧➜➝↔➠➞➣➭➦➥➜➼ ➛↔➔➜➠➞.    

ØÒÓ❮Ò➬ÙÚÐüÒý✃ÔÝÒþ ÔÜÒÔ➬Ý ➦➣➞➧➙➞➠ ➜➸➜➛➨➣➵➠➭ ➳➜ ➨➞➻➧➙↕↔➛➜➧↕→➨ ➠➛➞➔➜➝↔↕➡➵➨. ➟↕↔➩↔➣➞ ➙➥↔➫→➝↔➯➠➦➵ 

➸↔➨➡➣➡➡ ➡ ➡↕➡➢➡↔➣→ ➝➦➞➤ ↔➝➠➜➛➜➝ (➻➡➛↕→➨), ➫↔➠➞➨ ↕↔➫➝↔↕➡➞ ➦➠↔➠➭➡, ↕↔➫➝↔↕➡➞ ➻➙➛↕↔➣↔, ➲➜➧, ↕➜➨➞➛ ➡ ➦➠➛↔↕➡➢→ 

➢➡➠➡➛➙➞➨➜➼ ➣➡➠➞➛↔➠➙➛→. ÿÐ ÜÚÐ➷Ò❮❰Ö➬ÔÏ❰ Ò Ü➬❮Ö➬Ï❒ ÜÚ✃➮➬ÔÏÐ➷❮✃ÖÒá ÓÒÓ❮Ò➬ÙÚÐüÒý✃ÔÝÒÑ ➮ÐÖÖ➴Ñ ➬Ï➷✃Ï-

ÔÏ➷✃ÖÖ➬ÔÏ❰ Ö✃Ô✾Ï Ð➷Ï➬Ú. 

2. ➱✃➮ÐÝ✘Ò➬ÖÖÐá Ü➬➮Ù➬Ï➬➷ÝÐ: 

ä➙➥➜➳➡➦➭ ➛➞➲➡➦➠➛➡➛➙➞➠➦➵ ➳➛➡ ➳➜➣➙➩➞↕➡➡ ➲➣↔➝↕→➨ ➛➞➧↔➥➠➜➛➜➨. ✝ ➛➙➥➜➳➡➦➡ ➳➛➡➥➣↔➧→➝↔➞➠➦➵ ➝→➳➡➦➥↔ ➡➫ 
➳➛➜➠➜➥➜➣↔ ➫↔➦➞➧↔↕➡➵ ➥↔➸➞➧➛→ ➡➣➡ ➣↔➔➜➛↔➠➜➛➡➡ ➜➔ ↔➳➛➜➔↔➢➡➡ ➛↔➔➜➠→ ➡ 2 ➛➞➢➞↕➫➡➡ (➝↕➞➾↕➵➵ ➡ ➝↕➙➠➛➞↕↕➵➵, ➦ 
➳➞➩↔➠➵➨➡ ➜➛➲↔↕➡➫↔➢➡➼) ➦➳➞➢➡↔➣➡➦➠➜➝, ➦➜➜➠➝➞➠➦➠➝➙➯➚➡➤ ➜➠➛↔➦➣➞➼ ↕↔➙➥, ➦ ➙➩➹↕➜➼ ➦➠➞➳➞↕➭➯ ➧➜➥➠➜➛↔ ➡➣➡ ➥↔↕➧➡-

➧↔➠↔ ↕↔➙➥. ➟➜➫➨➜➻↕↔ ➠↔➥➻➞ ➝➦➞➲➜ 1 ➛➞➢➞↕➫➡➵ – ➩➣➞↕↔ ➛➞➧↔➥➢➡➜↕↕➜➼ ➥➜➣➣➞➲➡➡. ×➛➡ ↕↔➣➡➩➡➡ ➫↔➨➞➩↔↕➡➼ ➥ ➛➙➥➜-

➳➡➦➡ ➜↕↔ ➜➠➦→➣↔➞➠➦➵ ↔➝➠➜➛➙ ↕↔ ➧➜➛↔➔➜➠➥➙. ✆➜➛↔➔➜➠↔↕↕→➼ ➝↔➛➡↔↕➠ ➦➠↔➠➭➡ ↔➝➠➜➛ ➧➜➣➻➞↕ ➝➞➛↕➙➠➭ ➝ ➛➞➧↔➥➢➡➯ 

➝➨➞➦➠➞ ➦ ➳➞➛➝➜↕↔➩↔➣➭↕→➨ ➽➥➫➞➨➳➣➵➛➜➨ ↕➞ ➳➜➫➧↕➞➞ ➩➞➨ ➩➞➛➞➫ ➧➝➞ ↕➞➧➞➣➡ ➳➜➦➣➞ ➳➜➣➙➩➞↕➡➵ ➫↔➨➞➩↔↕➡➼ (➧➣➵ ↔➝➠➜-

➛➜➝, ↕➞ ➵➝➣➵➯➚➡➤➦➵ ➦➜➠➛➙➧↕➡➥↔➨➡ ➙↕➡➝➞➛➦➡➠➞➠↔, ➜➧➡↕-➧➝↔ ➨➞➦➵➢). ➟ ➠➜➨ ➦➣➙➩↔➞, ➞➦➣➡ ➛➙➥➜➳➡➦➭ ↕➞ ➝➜➫➝➛↔➚➞↕↔ 
↔➝➠➜➛↔➨➡ ➝ ➛➞➧↔➥➢➡➯ ➳➜➦➣➞ ➙➥↔➫↔↕↕→➤ ➦➛➜➥➜➝ ➡➣➡ ➠➛➞➔➙➞➠➦➵ ➔➜➣➞➞ ➧➝➙➤ ➧➜➛↔➔➜➠➜➥, ➳➞➛➝➜↕↔➩↔➣➭↕↔➵ ➧↔➠↔ ➞➹ ➛➞-
➲➡➦➠➛↔➢➡➡ ↔↕↕➙➣➡➛➙➞➠➦➵. ✆↔➠➜➼ ➳➜➦➠➙➳➣➞↕➡➵ ➦➩➡➠↔➞➠➦➵ ➧➞↕➭ ➳➜➣➙➩➞↕➡➵ ➜➥➜↕➩↔➠➞➣➭↕➜➲➜ ➝↔➛➡↔↕➠↔ ➦➠↔➠➭➡. ✶↔➠➞-

➛➡↔➣→ ➦➠↔➠➞➼ ➳➛➜➤➜➧➵➠ ➳➜➧➛➜➔↕➙➯ ➽➥➦➳➞➛➠➡➫➙ ➙ ➩➣➞↕➜➝ ➛➞➧↔➥➢➡➜↕↕➜➼ ➥➜➣➣➞➲➡➡, ➝➥➣➯➩↔➵ ↔↕↕➜➠↔➢➡➡ ↕↔ ↔↕➲➣➡➼-

➦➥➜➨ ➵➫→➥➞. ✹➝➠➜➛↔➨ ➠↔➥➻➞ ➦➣➞➧➙➞➠ ➜➔➛↔➠➡➠➭ ➝↕➡➨↔↕➡➞ ↕↔ ➠➜, ➩➠➜ ➝ ➦➣➙➩↔➞ ➡➦➳➜➣➭➫➜➝↔↕➡➵ ↔➝➠➜➨↔➠➡➩➞➦➥➡➤ ➳➞➛➞-

➝➜➧➩➡➥➜➝, ↕➞➜➔➤➜➧➡➨➜ ➠➚↔➠➞➣➭↕➜ ➝→➝➞➛➵➠➭ ➠➞➥➦➠ ↕↔ ↔↕➲➣➡➼➦➥➜➨ ➵➫→➥➞ ➡ ➻➞➣↔➠➞➣➭↕➜ ➳➜➣➭➫➜➝↔➠➭➦➵ ➙➦➣➙➲↔➨➡ 

➳➛➜➸➞➦➦➡➜↕↔➣➭↕→➤ ➸➡➣➜➣➜➲➜➝, ➩➠➜➔→ ➡➫➔➞➻↔➠➭ ➥➙➛➭➹➫↕→➤ ➦➣➙➩↔➞➝ ➳➞➛➞➝➜➧↔. ➺↔➳➛➡➨➞➛, «➳➛➡ ➜➠➹➣➞» ➔➞➫ ➔➙➥➝→ 

«➹», ➠.➞. «➳➛➡ ➜➠➞➣➞» ➳➛➜➲➛↔➨➨↔ ➨➜➻➞➠ ➳➞➛➞➝➞➦➠➡ ➥↔➥ ➜➠➞➣➭; ➝ ➽➠➜➨ ➦➣➙➩↔➞ ➡↕➜➦➠➛↔↕↕→➼ ➩➡➠↔➠➞➣➭ ➨➜➻➞➠ ➦➠➜➣➥-

↕➙➠➭➦➵ ➦ ➳➜➣↕→➨ ↕➞➦➜➜➠➝➞➠➦➠➝➡➞➨ ➦➨→➦➣↔ ➡ ➡➫➣↔➲↔➞➨➜➲➜ ➨↔➠➞➛➡↔➣↔, ➩➠➜, ➦➜➜➠➝➞➠➦➠➝➞↕↕➜, ↕➞➲↔➠➡➝↕➜ ➜➠➛↔➫➡➠➦➵ 

↕↔ ➛➞➳➙➠↔➢➡➡ ↔➝➠➜➛↔. ä➞➧↔➥➢➡➵ ➠↔➥➻➞ ➙➔➞➧➡➠➞➣➭↕➜ ➳➛➜➦➡➠ ↔➝➠➜➛➜➝ ➦➠↔➝➡➠➭ ➠➜➩➥➡ ↕↔➧ ➔➙➥➝➜➼ «➹» ➝ ➠➞➥➦➠↔➤ ➦➠↔-



✁✂✄☎✄�✂✞ ✟ ✠✡☎☛✠☞✄✌ ✍✄✎✞✏✠✑✟✡ ✒✓✔✕ ✖✗✔✙✚

✭✳

✛✜✢, ✧✛✣✬✤ ✥✦✬✜✩★✛✪ ✫✜✮✯★✰✥✱✪✫✣✢ ✥✫✛✜✯✮✯✜✛★✲✥✥ ✴★✛✜✯✥★✱✣✰ ✥✫✣✵✛✯★✫✫✤✴✥ ✷✧✸✫✤✴✥, ✮✣✱✪✦✷✺✻✥✴✥✵✼ ★✰✛✣-

✴★✛✥✧✜✵✽✥✴✥ ✮✜✯✜✰✣✿✧✥✽★✴✥ ✵ ✯✷✵✵✽✣❀✣ ✼✦✤✽★.    

❁✜✿★✽✲✥✼ ✣✬✯★✻★✜✛ ✰✫✥✴★✫✥✜ ✫★ ✛✣, ✧✛✣ ✯★✬✣✛✤ ★✵✮✥✯★✫✛✣✰, ✫✜ ✥✴✜✺✻✥✜ ✮✣✿✮✥✵✥ ✫★✷✧✫✣❀✣ ✯✷✽✣✰✣✿✥✛✜-

✱✼ ✥/✥✱✥ ✵✵✤✱✽✥ ✫★ ✫✜❀✣ ✰ ✽✣✫✲✜ ✵✛★✛✪✥, ✽ ✯★✵✵✴✣✛✯✜✫✥✺ ✫✜ ✮✯✥✫✥✴★✺✛✵✼ ✰ ✵✰✼✦✥ ✵✣ ✵✛✯✣❀✥✴ ✵✣✬✱✺✿✜✫✥✜✴ ✯✜-

✿★✽✲✥✣✫✫✣✢ ✽✣✱✱✜❀✥✜✢ ✮✯✣❂✜✵✵✥✣✫★✱✪✫✣✢ ✥ ✫★✷✧✫✣✢ ❃✛✥✽✥. ❄ ✵✱✷✧★✜ ❀✯✷✬✤❅ ✫★✯✷❆✜✫✥✢ ★✰✛✣✯✵✽✥❅ ✮✯★✰, ✮✱★❀✥-

★✛★, ✫✜✽✣✯✯✜✽✛✫✤❅ ✦★✥✴✵✛✰✣✰★✫✥✢, ✽✣✴✮✥✱✼✲✥✣✫✫✣❀✣ ✬✥✬✱✥✣❀✯★❂✥✧✜✵✽✣❀✣ ✵✮✥✵✽★ ✯✜✿★✽✲✥✼ ✬✜✯✸✛ ✫★ ✵✜✬✼ ✣✬✼✦★-

✛✜✱✪✵✛✰★ ✣✛✽★✦★✛✪ ★✰✛✣✯★✴ ✮✣✿✣✬✫✤❅ ✯✷✽✣✮✥✵✜✢ ✰ ✮✣✰✛✣✯✫✣✴ ✯★✵✵✴✣✛✯✜✫✥✥ ✥ ✰ ✿★✱✪✫✜✢❆✥❅ ✮✷✬✱✥✽★✲✥✼❅ ✫★ 

✵✛✯★✫✥✲★❅ ✩✷✯✫★✱★ «❇❈❉❊❉❋❈● ❍ ■❏❊❑■▲❉▼ ◆❉❖●P■◗❍❏». ❁✜✿★✽✲✥✼ ✛★✽✩✜ ✬✜✯✸✛ ✫★ ✵✜✬✼ ✣✬✼✦★✛✜✱✪✵✛✰★ ✥✵✮✯★✰✱✜-

✫✥✼ ✣❆✥✬✣✽ ✥ ✫✜✷✿★✧✫✤❅ ✵✛✥✱✥✵✛✥✧✜✵✽✥❅ ✣✬✣✯✣✛✣✰ ✰ ✛✜✽✵✛✜. ❘✜✽✣✛✣✯✤✜ ✥✦ ❃✛✥❅ ✫✜✿✣✯★✬✣✛✣✽ ✴✣❀✷✛ ✬✤✛✪ ✷✵✛✯★-

✫✜✫✤ ✬✜✦ ✵✣❀✱★✵✣✰★✫✥✼ ✵ ★✰✛✣✯✣✴. ❄ ✵✣✴✫✥✛✜✱✪✫✤❅ ✵✱✷✧★✼❅ ✯✜✿★✽✲✥✣✫✫★✼ ✽✣✱✱✜❀✥✼ ✣✵✛★✰✱✼✜✛ ✦★ ✵✣✬✣✢ ✮✯★✰✣ 

✛✯✜✬✣✰★✛✪ ✮✣✿✯✣✬✫✤❅ ✯★✦❙✼✵✫✜✫✥✢ ✮✣ ✥✦✱★❀★✜✴✣✴✷ ★✰✛✣✯✵✽✣✴✷ ✛✜✽✵✛✷. ❚✣✵✱✜ ✥✵✮✯★✰✱✜✫✥✼ ✰✵✜❅ ✦★✴✜✧★✫✥✢ ★✰✛✣✯ 

✮✣✿✮✥✵✤✰★✜✛ ✵✛★✛✪✺ ✽ ✮✜✧★✛✥.  

❚✣ ✵✣❀✱★✵✣✰★✫✥✺ ✵ ✯✜✿★✽✲✥✜✢, ✯★✬✣✛✤ ✥✫✣✵✛✯★✫✫✤❅ ★✰✛✣✯✣✰ ✴✣❀✷✛ ✥✴✜✛✪ ✥✫✷✺, ✬✣✱✜✜ ✯★✦✰✸✯✫✷✛✷✺ 

✵✛✯✷✽✛✷✯✷ ✥ ✣✬✻✜✮✯✥✫✼✛✷✺ ✰ ✴✥✯✣✰✣✢ ✮✯★✽✛✥✽✜ ✮✣✵✱✜✿✣✰★✛✜✱✪✫✣✵✛✪ ✥✦✱✣✩✜✫✥✼ ✫★✷✧✫✤❅ ✴★✛✜✯✥★✱✣✰.  

❚✯✜✿✮✣✧✛✜✫✥✜ ✣✛✿★✸✛✵✼ ✵✛★✛✪✼✴ ✮✣ ✫★✥✬✣✱✜✜ ★✽✛✷★✱✪✫✤✴ ✫★✮✯★✰✱✜✫✥✼✴ ✥✵✵✱✜✿✣✰★✫✥✢, ✱✜✩★✻✥✴ ✰ ✵❂✜✯✜ 

✥✫✛✜✯✜✵✣✰ ✴✥✯✣✰✣❀✣ ✫★✷✧✫✣❀✣ ✵✣✣✬✻✜✵✛✰★, ★ ✛★✽✩✜ ★✰✛✣✯★✴ ✵ ✰✤✵✣✽✥✴✥ ✥✫✿✜✽✵★✴✥ ✲✥✛✥✯✣✰★✫✥✼ ✰ ❁❯❘❱ (✣✽✣✱✣ 

100 ✥ ✰✤❆✜) ✥/✥✱✥ ✥✫✿✜✽✵✣✴ ❲✥✯❆★ 5 ✥ ✰✤❆✜.  

 


