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ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɨ ɜɥɢяɧɢɟ ɜɨɡɪɚɫɬɚ ɩɚɰɢɟɧɬɚ ɧɚ ɬɚɤɬɢɤɭ ɭɞɥɢɧɟɧɢя ɫɟɝɦɟɧɬɨɜ 
ɤɨɧɟɱɧɨɫɬɟɣ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɧɚɭɱɧɨ ɨɛɨɫɧɨɜɚɧɧɵɯ ɜɟɥɢɱɢɧ ɭɞɥɢɧɟɧɢя ɝɨɥɟɧɢ. ɉɪɢɜɟɞɟɧɧɵɟ 
ɞɚɧɧɵɟ ɩɨɥɭɱɟɧɵ ɧɚ ɨɩɵɬɟ ɥɟɱɟɧɢя 102 ɛɨɥɶɧɵɯ ɚɯɨɧɞɪɨɩɥɚɡɢɟɣ ɜ ɜɨɡɪɚɫɬɟ ɨɬ 6 ɞɨ 30 ɥɟɬ, 
ɤɨɬɨɪɵɟ ɧɚɯɨɞɢɥɢɫɶ ɜ ɊɇЦ “ȼɌɈ” ɡɚ ɩɟɪɢɨɞ 2000-2009 ɝɝ. ȼɫɟɦ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɛɢɥɨɤɚɥɶɧɨɟ 
ɭɞɥɢɧɟɧɢɟ ɝɨɥɟɧɟɣ (204). ɉɨɥɭɱɟɧɧɵɟ ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɟ ɢ ɪɟɧɬɝɟɧɨɦɟɬɪɢɱɟɫɤɢɟ ɢɡɦɟɪɟɧɢя 
ɩɨɡɜɨɥɢɥɢ ɧɚɦ ɢɡɭɱɢɬɶ ɬɟɦɩɵ ɪɨɫɬɚ ɛɟɪɰɨɜɵɯ ɤɨɫɬɟɣ ɩɨ ɪɟɧɬɝɟɧɨɝɪɚɦɦɚɦ ɫ ɜɨɡɪɚɫɬɚ ɨɞɧɨɝɨ ɝɨɞɚ 
ɞɨ 30 ɥɟɬ. 
Ключевые слова: ɚɯɨɧɞɪɨɩɥɚɡɢя, ɭɞɥɢɧɟɧɢɟ ɤɨɧɟɱɧɨɫɬɟɣ, ɭɞɥɢɧɟɧɢɟ ɝɨɥɟɧɟɣ, ɭɜɟɥɢɱɟɧɢɟ ɪɨɫɬɚ, 
ɦɟɬɨɞ Иɥɢɡɚɪɨɜɚ. 
 
 
Age peculiarities of tibial lengthening in patients with achondroplasia 
 
Aranovich A.M., Klimov O.V.  

Federal State Institution “Russian Ilizarov Scientific юenter“ Restorative Traumatology and 
Orthopaedics” 

This work reviews influence of patient age on tactics of limb lengthening, prognosis of scientifically 
grounded amount of tibial lengthening. The mentioned data are based on treatment experience of 102 
patients with achondroplasia aged from 6 to 30 years, аho аОrО trОatОН at thО RISC “RTO” Тn 2000-2009. 
All of them underwent bilocal tibial lengthening (204). The received anthropometric and radiographic 
measurement allowed us to study growth rate of tibia and fibula on X-rays from the age of 1 year to 30 
years. 
Keywords: achondroplasia, limb lengthening, tibial lengthening, height increase, Ilizarov method. 

АȒȚțȈȓȤȕȖșȚȤ Ȑ șȓȖȎȕȖșȚȤ ȗȘȖȉȓȍȔȣ 

țȊȍȓȐȟȍȕȐȧ ȘȖșȚȈ Ȑ ȒȖȘȘȍȒȞȐȐ 

ȌȍȜȖȘȔȈȞȐȑ ț ȗȈȞȐȍȕȚȖȊз șȚȘȈȌȈȦȡȐȝ 

ȈȝȖȕȌȘȖȗȓȈȏȐȍȑз Ȋ ȕȈșȚȖȧȡȍȍ ȊȘȍȔȧ 

ȗȖȌȘȖȉȕȖ ȐȏțȟȍȕȈй ǵȍșȔȖȚȘȧ ȕȈ ȚȖз ȟȚȖ 

ȘȍȠȍȕȐȦ ȌȈȕȕȖȑ ȗȘȖȉȓȍȔȣ ȗȖșȊȧȡȍȕȖ 

ȉȖȓȤȠȖȍ ȒȖȓȐȟȍșȚȊȖ ȘȈȉȖȚз ȊȓȐȧȕȐȍ 

ȊȖȏȘȈșȚȈ ȗȈȞȐȍȕȚȈ ȕȈ ȚȈȒȚȐȒț țȌȓȐȕȍȕȐȧ 

șȍȋȔȍȕȚȖȊ ȒȖȕȍȟȕȖșȚȍȑз ȕȈ ȕȈȠ ȊȏȋȓȧȌз 

ȕȍȌȖșȚȈȚȖȟȕȖ ȖȚȘȈȎȍȕȖй 

ǴȈȚȍȘȐȈȓȣ Ȑ ȔȍȚȖȌȣ. 

ДȈȕȕȣȍз ȗȘȐȊȍȌȍȕȕȣȍ Ȋ șȚȈȚȤȍз 

ȗȖȓțȟȍȕȣ ȕȈ ȖȗȣȚȍ ȓȍȟȍȕȐȧ млн ȉȖȓȤȕȣȝ 

ȈȝȖȕȌȘȖȗȓȈȏȐȍȑ Ȋ ȊȖȏȘȈșȚȍ ȖȚ с ȌȖ ол ȓȍȚз 

ȒȖȚȖȘȣȍ ȕȈȝȖȌȐȓȐșȤ Ȋ ǸǵЦ “ВǺǶ” ȏȈ 

ȗȍȘȐȖȌ нллл-нллф ȋȋй ВșȍȔ ȉȣȓȖ 

ȗȘȖȊȍȌȍȕȖ ȉȐȓȖȒȈȓȤȕȖȍ țȌȓȐȕȍȕȐȍ 

ȋȖȓȍȕȍȑ гнлпдй ǰȏțȟȍȕȣ мрсл 

ȘȍȕȚȋȍȕȖȋȘȈȔȔ ȋȖȓȍȕȐ ȐșȝȖȌȕȣȝ Ȑ Ȋ 

ȗȘȖȞȍșșȍ țȌȓȐȕȍȕȐȧй 

ǷȘȖȊȍȌȍȕȕȣȍ ȈȕȚȘȖȗȖȔȍȚȘȐȟȍșȒȐȍ Ȑ 

ȘȍȕȚȋȍȕȖȔȍȚȘȐȟȍșȒȐȍ ȐȏȔȍȘȍȕȐȧ 
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ȗȖȏȊȖȓȐȓȐ ȕȈȔ ȐȏțȟȐȚȤ ȚȍȔȗȣ ȘȖșȚȈ 

ȉȍȘȞȖȊȣȝ ȒȖșȚȍȑ ȗȖ ȘȍȕȚȋȍȕȖȋȘȈȔȔȈȔ ș 

ȊȖȏȘȈșȚȈ ȖȌȕȖȋȖ ȋȖȌȈ ȌȖ ол ȓȍȚй 

ǸȍȏțȓȤȚȈȚȣ Ȑ ȖȉșțȎȌȍȕȐȍ. 

ǷȖ ȕȈȠȍȔț ȔȕȍȕȐȦз ȖȌȕȐȔ Ȑȏ ȒȓȦȟȍȊȣȝ 

ȔȖȔȍȕȚȖȊ ȗȘȐ ȗȓȈȕȐȘȖȊȈȕȐȐ ȊșȍȋȖ 

ȗȍȘȐȖȌȈ ȓȍȟȍȕȐȧз ȊȓȐȧȦȡȍȋȖ Ȑ ȕȈ 

ȗȖșȓȍȌțȦȡȐȍ ȥȚȈȗȣз ȧȊȓȧȍȚșȧ 

ȗȓȈȕȐȘȖȊȈȕȐȍ ȊȍȓȐȟȐȕ țȌȓȐȕȍȕȐȧ 

șȍȋȔȍȕȚȖȊ ȒȖȕȍȟȕȖșȚȐ Ȋ 

ȗȘȍȌȖȗȍȘȈȞȐȖȕȕȖȔ ȗȍȘȐȖȌȍ ȕȈ ȗȍȘȊȖȔ 

ȥȚȈȗȍ ȓȍȟȍȕȐȧй ǶȗȘȍȌȍȓȍȕȐȍ ȊȍȓȐȟȐȕȣ 

ȐȔȍȦȡȍȋȖșȧ ȖȚșȚȈȊȈȕȐȧ șȍȋȔȍȕȚȈ ȖȚ 

ȕȖȘȔȣ Ȑ ȗȘȖȋȕȖȏȐȘțȍȔȖȑ ȊȍȓȐȟȐȕȣ 

țȌȓȐȕȍȕȐȧ ȕȈ ȥȚȖȔ ȥȚȈȗȍ ȖȗȘȍȌȍȓȧȍȚ 

ȗȘȖȌȖȓȎȐȚȍȓȤȕȖșȚȤ ȓȍȟȍȕȐȧ Ȑ ȔȍȚȖȌȐȒț 

ȌȐșȚȘȈȒȞȐȖȕȕȖȋȖ ȖșȚȍȖșȐȕȚȍȏȈзȟȚȖ ȊȓȐȧȍȚ 

ȕȈ ȒȖȕȍȟȕȣȑ ȘȍȏțȓȤȚȈȚ ȓȍȟȍȕȐȧй 

В ȚȈȉȓ. м ȗȘȍȌșȚȈȊȓȍȕȣ ȘȈșȟȍȚȣ 

ȊȍȓȐȟȐȕ ȕȍȖȉȝȖȌȐȔȖȋȖ țȌȓȐȕȍȕȐȧ ȋȖȓȍȕȐ 

ȗȖ ȊȖȏȘȈșȚȕȣȔ ȋȘțȗȗȈȔ ȌȖ ȌȖșȚȐȎȍȕȐȧ 

ȗȘȖȗȖȘȞȐȑ ȕȖȘȔȈȓȤȕȖ ȘȈȏȊȐȊȈȦȡȍȋȖșȧ 

ȟȍȓȖȊȍȒȈй

ǺȈȉȓȐȞȈ мй ВȍȓȐȟȐȕȈ țȌȓȐȕȍȕȐȧ ȋȖȓȍȕȐ ȗȖ ȊȖȏȘȈșȚȕȣȔ ȋȘțȗȗȈȔ  
гȗȖ ȌȈȕȕȣȔ ȈȕȚȘȖȗȖȔȍȚȘȐȐд  

ВȖȏȘȈșȚ 
гȋȖȌȣд 

ǸȖșȚ șȐȌȧ гșȔд ДȓȐȕȈ ȋȖȓȍȕȐ 
гșȔд 

ǶȚȕȖȠȍȕȐȍ 
ȌȓȐȕȣ ȋȖȓȍȕȐ Ȓ 
ȘȖșȚț șȐȌȧ гад 

ДȓȐȕȈ ȋȖȓȍȕȐ 
ȕȍȖȉȝȖȌȐȔȈȧ Ȍȓȧ 

ȌȖșȚȐȎȍȕȐȧ ȕȖȘȔȈȓȤȕȣȝ 
ȗȘȖȗȖȘȞȐȐ ȚȍȓȈ гșȔд 

ВȍȓȐȟȐȕȈ 
țȌȓȐȕȍȕȐȧ ȋȖȓȍȕȐ 

ȌȖ ȌȖșȚȐȎȍȕȐȧ 
ȗȘȖȗȖȘȞȐȐ гșȔд 

 А В ǹ А В 

1 2 3 4 5 6 

 Ǵ Ǯ Ǵ Ǯ Ǵ Ǯ Ǵ Ǯ Ǵ Ǯ 

6-8 66,4 64,3 16,3 15,7 24,5 24,3 27,9 27,0 11,7 11,4 

9-10 69,0 68,0 17,6 16,7 25,5 24,5 29,0 28,6 11,4 11,9 

11-12 73,8 68,5 18,6 17,6 25,3 25,7 33,9 31,5 15,3 13,9 

13-14 79,5 76,4 19,5 18,4 24,5 24,1 36,6 35,1 17,1 16,7 

15-16 83,0 80,7 20,7 20,7 24,9 25,6 38,2 37,1 17,5 16,4 

ǶȚ мт 86,3 82,2 21,6 21,3 25,0 25,9 39,7 37,8 18,1 16,5 

В șȊȖȐȝ ȘȈșȟȍȚȈȝ Ȕȣ ȐșȗȖȓȤȏȖȊȈȓȐ 

ȈȕȚȘȖȗȖȔȍȚȘȐȟȍșȒȐȍ ȗȖȒȈȏȈȚȍȓȐх ȌȓȐȕȈ 

ȚțȓȖȊȐȡȈз ȘȖșȚ șȐȌȧ Ȑ ȌȓȐȕȈ ȋȖȓȍȕȐ ț 

ȗȈȞȐȍȕȚȖȊ ș ȈȝȖȕȌȘȖȗȓȈȏȐȍȑй 

ǰșȗȖȓȤȏȖȊȈȕȐȍ ȗȖȒȈȏȈȚȍȓȧ "ȘȖșȚ șȐȌȧ" Ȋ 

ȘȈșȟȍȚȈȝз ȕȈ ȕȈȠ ȊȏȋȓȧȌз ȖȗȘȈȊȌȈȕȖз ȚȈȒ 

ȒȈȒ ȍȌȐȕșȚȊȍȕȕȖȑ ȟȈșȚȤȦ șȒȍȓȍȚȈз 

ȐȔȍȦȡȐȔ ȔȐȕȐȔȈȓȤȕȣȍ ȖȚȒȓȖȕȍȕȐȧ Ȋ 

ȗȘȖȌȖȓȤȕȖȔ ȘȈȏȔȍȘȍ ȖȚ ȕȖȘȔȣз ȗȘȐ 

ȈȝȖȕȌȘȖȗȓȈȏȐȐ ȧȊȓȧȍȚșȧ ȗȖȏȊȖȕȖȟȕȐȒй Дȓȧ 

Ȋșȍȝ ȊȖȏȘȈșȚȕȣȝ ȋȘțȗȗ ȗȖȓțȟȍȕȕȣȍ 

ȌȈȕȕȣȍ șȖȗȖșȚȈȊȓȍȕȣ ș ȚȈȒȖȊȣȔȐ ț 

ȏȌȖȘȖȊȣȝ șȊȍȘșȚȕȐȒȖȊй ǷȘȖȞȍȕȚȕȖȍ 

ȖȚȕȖȠȍȕȐȍ ȌȓȐȕȣ ȋȖȓȍȕȐ Ȓ ȘȖșȚț șȐȌȧ гǹд 

ȘȈșșȟȐȚȣȊȈȓȐ ȗȖ ȜȖȘȔțȓȍх ǹ ш ВемллкАз 

ȋȌȍ В – ȈȕȈȚȖȔȐȟȍșȒȈȧ ȌȓȐȕȈ ȋȖȓȍȕȐз А – 

ȗȖȒȈȏȈȚȍȓȤ ȘȖșȚȈ șȐȌȧй 

ǷȘȐ ȈȝȖȕȌȘȖȗȓȈȏȐȐ гșȚȖȓȉȍȞ пд ȊȖ Ȋșȍȝ 

ȊȖȏȘȈșȚȕȣȝ ȋȘțȗȗȈȝ ȥȚȖ ȖȚȕȖȠȍȕȐȍ 

ȖșȚȈȍȚșȧ ȗȘȈȒȚȐȟȍșȒȐ ȗȖșȚȖȧȕȕȣȔ Ȑ 

șȖșȚȈȊȓȧȍȚ нрзл±лзлмай ǻ ȏȌȖȘȖȊȣȝ 

șȊȍȘșȚȕȐȒȖȊ ȥȚȖȚ ȗȖȒȈȏȈȚȍȓȤ гǹмд ș 

ȊȖȏȘȈșȚȖȔ ȔȍȕȧȍȚșȧ Ȑ ț ȌȍȚȍȑ ȌȖ мл ȓȍȚ Ȋ 
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șȘȍȌȕȍȔ șȖșȚȈȊȓȧȍȚ пназ Ȉ ȗȖșȓȍ мл ȓȍȚ - 

пса гȘȐșй мдй 

В ȗȧȚȖȔ șȚȖȓȉȞȍ ȗȘȍȌșȚȈȊȓȍȕȣ ȘȈșȟȍȚȣ 

ȊȍȘȖȧȚȕȖȑ ȌȓȐȕȣ ȋȖȓȍȕȐ ȉȖȓȤȕȣȝ 

ȈȝȖȕȌȘȖȗȓȈȏȐȍȑ гȈд ȗȘȐ ȕȈȓȐȟȐȐ 

ȗȘȖȗȖȘȞȐȑ ȕȖȘȔȈȓȤȕȖ ȘȈȏȊȐȊȈȦȡȍȋȖșȧ 

șȊȍȘșȚȕȐȒȈй 

ǰșȗȖȓȤȏȖȊȈȓȐ ȜȖȘȔțȓțх Ȉ ш Веǹмкǹз ȋȌȍ 

В - ȈȕȈȚȖȔȐȟȍșȒȈȧ ȌȓȐȕȈ ȋȖȓȍȕȐ ȉȖȓȤȕȖȋȖ 

ȈȝȖȕȌȘȖȗȓȈȏȐȍȑз ǹм - ȖȚȕȖȠȍȕȐȍ ȌȓȐȕȣ 

ȋȖȓȍȕȐ Ȓ ȘȖșȚț șȐȌȧ ț ȏȌȖȘȖȊȣȝ 

șȊȍȘșȚȕȐȒȖȊз ǹ - ȖȚȕȖȠȍȕȐȍ ȌȓȐȕȣ ȋȖȓȍȕȐ 

Ȓ ȘȖșȚț șȐȌȧ ȗȘȐ ȈȝȖȕȌȘȖȗȓȈȏȐȐй

 

ǸȐșй м ǶȚȕȖȠȍȕȐȍ ȌȓȐȕȣ ȋȖȓȍȕȐ Ȓ ȗȖȒȈȏȈȚȍȓȧȔ ȘȖșȚȈ șȐȌȧ ț ȉȖȓȤȕȣȝ ȈȝȖȕȌȘȖȗȓȈȏȐȍȑ Ȑ 
ȏȌȖȘȖȊȣȝ șȊȍȘșȚȕȐȒȖȊ

Дȓȧ ȖȗȘȍȌȍȓȍȕȐȧ ȊȍȓȐȟȐȕȣ 

ȕȍȖȉȝȖȌȐȔȖȋȖ țȌȓȐȕȍȕȐȧ ȋȖȓȍȕȐ ȌȖ 

ȌȖșȚȐȎȍȕȐȧ ȗȘȖȗȖȘȞȐȑ гȊдз ȉȓȐȏȒȐȝ Ȓ 

ȕȖȘȔȈȓȤȕȣȔ гșȚȖȓȉȍȞ сдз ȗȘȐȔȍȕȍȕȈ 

ȜȖȘȔțȓȈх Ȋ ш Ȉ - Вз ȋȌȍ Ȉ - ȊȍȘȖȧȚȕȈȧ 

ȌȓȐȕȈ ȋȖȓȍȕȐ ȉȖȓȤȕȖȋȖ ȈȝȖȕȌȘȖȗȓȈȏȐȍȑ 

ȗȘȐ ȕȈȓȐȟȐȐ ȗȘȖȗȖȘȞȐȐ ȏȌȖȘȖȊȖȋȖ 

șȊȍȘșȚȕȐȒȈз В - ȈȕȈȚȖȔȐȟȍșȒȈȧ ȌȓȐȕȈ 

ȋȖȓȍȕȐ ȉȖȓȤȕȖȋȖ ȈȝȖȕȌȘȖȗȓȈȏȐȍȑй 

Дȓȧ ȖȉȓȍȋȟȍȕȐȧ ȘȈșȟȍȚȖȊ ȕȈȔȐ 

ȗȘȍȌȓȖȎȍȕȖ ȐșȗȖȓȤȏȖȊȈȚȤ țȗȘȖȡȍȕȕțȦ 

ȜȖȘȔțȓțз ȗȘȐ ȗȖȔȖȡȐ ȒȖȚȖȘȖȑ ȔȖȎȕȖ 

ȖȗȘȍȌȍȓȐȚȤ ȊȍȘȖȧȚȕțȦ ȌȓȐȕț ȋȖȓȍȕȐ ț 

ȉȖȓȤȕȖȋȖ ȈȝȖȕȌȘȖȗȓȈȏȐȍȑ Ȍȓȧ ȌȖșȚȐȎȍȕȐȧ 

ȗȘȖȗȖȘȞȐȑ ȏȌȖȘȖȊȖȋȖ ȟȍȓȖȊȍȒȈ гȈдй ǷȘȐ 

ȘȈșȟȍȚȈȝ ȕȍȖȉȝȖȌȐȔȖ ȏȕȈȚȤ ȊȖȏȘȈșȚ Ȑ 

ȈȕȈȚȖȔȐȟȍșȒțȦ ȌȓȐȕț ȋȖȓȍȕȐ ȒȖȕȒȘȍȚȕȖȋȖ 

ȗȈȞȐȍȕȚȈй ǯȕȈȧ ȗȘȖȞȍȕȚȕȖȍ ȖȚȕȖȠȍȕȐȍ 

ȌȓȐȕȣ ȋȖȓȍȕȐ Ȓ ȘȖșȚț șȐȌȧ ț ȉȖȓȤȕȣȝ 

ȈȝȖȕȌȘȖȗȓȈȏȐȍȑ Ȑ ȏȌȖȘȖȊȣȝ șȊȍȘșȚȕȐȒȖȊз 

Ȕȣ ȘȈșșȟȐȚȈȓȐ ȒȖȥȜȜȐȞȐȍȕȚ ȖȚșȚȈȊȈȕȐȧ 

гk ш ǹ1кǹдз ȒȖȚȖȘȣȑ Ȍȓȧ ȌȍȚȍȑ ș 

ȈȝȖȕȌȘȖȗȓȈȏȐȍȑ ȌȖ мл ȓȍȚ șȖșȚȈȊȐȓ мзтнз 

Ȍȓȧ ȌȍȚȍȑ șȚȈȘȠȍ мл ȓȍȚ Ȑ Ȍȓȧ ȊȏȘȖșȓȣȝ – 

мзуй ǺȈȒȐȔ ȖȉȘȈȏȖȔз ȊȍȓȐȟȐȕț 

ȕȍȖȉȝȖȌȐȔȖȋȖ țȌȓȐȕȍȕȐȧ ȋȖȓȍȕȐ гȊд 

ȔȖȎȕȖ ȖȗȘȍȌȍȓȧȚȤ ȗȖ ȜȖȘȔțȓȍх Ȋ ш Веk–Вз 

ȋȌȍ В - ȈȕȈȚȖȔȐȟȍșȒȈȧ ȌȓȐȕȈ ȋȖȓȍȕȐ 
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ǲǳǰǵǰǿǭǹǲАȇ ǴǭǬǰǾǰǵА 

ȒȖȕȒȘȍȚȕȖȋȖ ȗȈȞȐȍȕȚȈ ș ȈȝȖȕȌȘȖȗȓȈȏȐȍȑз k 

– ȒȖȥȜȜȐȞȐȍȕȚ ȖȚșȚȈȊȈȕȐȧ гȌȈȕȕȈȧ 

ȜȖȘȔțȓȈ ȔȖȎȍȚ ȉȣȚȤ ȗȘȐȔȍȕȍȕȈ Ȍȓȧ 

ȘȈșȟȍȚȖȊ țȌȓȐȕȍȕȐȧ ȋȖȓȍȕȐ ȚȖȓȤȒȖ 

ȗȈȞȐȍȕȚȈȔ ș ȈȝȖȕȌȘȖȗȓȈȏȐȍȑз ȕȍ 

ȗȖȓțȟȈȊȠȐȔ ȘȈȕȍȍ ȖȗȍȘȈȚȐȊȕȖȍ ȓȍȟȍȕȐȍдй 

ǯȈȒȓючȍȕȐȍ Ȑ ȊȣȊȖȌȣ. 

Дȓȧ ȌȖșȚȐȎȍȕȐȧ ȕȖȘȔȈȓȤȕȣȝ ȗȘȖȗȖȘȞȐȑ 

țȌȓȐȕȍȕȐȍ ȋȖȓȍȕȐ ȌȖȓȎȕȖ șȖșȚȈȊȓȧȚȤ ț 

ȌȍȚȍȑ Ȋ с-у ȓȍȚ - ммзр șȔз Ȋ ф-мм ȓȍȚ - 13,4 

șȔз Ȋ мн-мп ȓȍȚ - мрзс șȔз ȖȚ мр Ȑ șȚȈȘȠȍ - 

мтзо șȔй ВȍȓȐȟȐȕȈ ȌȖșȚȐȋȕțȚȖȋȖ țȌȓȐȕȍȕȐȧ 

ȋȖȓȍȕȐ Ȋ ȐșșȓȍȌțȍȔȖȑ ȕȈȔȐ ȋȘțȗȗȍ 

ȉȖȓȤȕȣȝ ȊȖșȗȖȓȕȐȓȈ ȕȍȌȖșȚȈȦȡțȦ ȌȓȐȕț 

șȍȋȔȍȕȚȈ ȌȖ ȈȕȈȚȖȔȐȟȍșȒȐ ȗȘȈȊȐȓȤȕȣȝ 

ȗȘȖȗȖȘȞȐȑ ț ȌȍȚȍȑ ȕȈ умзраз ț 

ȗȖȌȘȖșȚȒȖȊ - ȕȈ смзсаз ț ȊȏȘȖșȓȣȝ 

ȉȖȓȤȕȣȝ - ȕȈ руаз ȟȚȖ ȕȍ ȗȖȏȊȖȓȧȍȚ ȕȈȔ 

șȟȐȚȈȚȤ țȌȓȐȕȍȕȐȍ ȋȖȓȍȕȐ ȗȖȓȕȖșȚȤȦ 

ȊȣȗȖȓȕȍȕȕȣȔй  

Дȓȧ ȗȖȓțȟȍȕȐȧ ȈȕȈȚȖȔȐȟȍșȒȖȋȖз 

ȜțȕȒȞȐȖȕȈȓȤȕȖȋȖ Ȑ ȥșȚȍȚȐȟȍșȒȖȋȖ 

șȖȖȚȊȍȚșȚȊȐȧ ȘȍȏțȓȤȚȈȚȖȊ țȌȓȐȕȍȕȐȧ Ȑ 

șȖȒȘȈȡȍȕȐȧ ȟȐșȓȈ ȖșȓȖȎȕȍȕȐȑз șȊȧȏȈȕȕȣȝ 

ș ȉȖȓȤȠȐȔȐ ȊȍȓȐȟȐȕȈȔȐ țȌȓȐȕȍȕȐȧз ȕȈȔȐ 

ȗȘȍȌȓȖȎȍȕȈ ȚȈȒȚȐȒȈ ȚȘȍȝȥȚȈȗȕȖȋȖ 

țȌȓȐȕȍȕȐȧ șȍȋȔȍȕȚȖȊ ȕȐȎȕȐȝ 

ȒȖȕȍȟȕȖșȚȍȑй В Ȟȍȓȧȝ șȖȏȌȈȕȐȧ 

ȉȐȖȔȍȝȈȕȐȟȍșȒȐȝ Ȑ ȜțȕȒȞȐȖȕȈȓȤȕȖ ȉȖȓȍȍ 

ȊȣȋȖȌȕȣȝ țșȓȖȊȐȑ Ȍȓȧ ȗȈȞȐȍȕȚȖȊ Ȋ 

ȗȖșȓȍȌȕȍȍ ȊȘȍȔȧ Ȕȣ ȐșȗȖȓȤȏțȍȔ ȚȈȒȚȐȒț 

ȗȖșȓȍȌȖȊȈȚȍȓȤȕȖȋȖ ȗȖȓȐșȍȋȔȍȕȚȈȘȕȖȋȖ 

ȌȐșȚȘȈȒȞȐȖȕȕȖȋȖ ȖșȚȍȖșȐȕȚȍȏȈ ȕȐȎȕȐȝ 

ȒȖȕȍȟȕȖșȚȍȑз șțȚȤ ȒȖȚȖȘȖȋȖ ȏȈȒȓȦȟȈȍȚșȧ Ȋ 

ȗȘȖȊȍȌȍȕȐȐ ȖȗȍȘȈȞȐȐ Ȑ țȌȓȐȕȍȕȐȐ ȖȌȕȖȋȖ 

Ȑȏ șȍȋȔȍȕȚȖȊ ȒȖȕȍȟȕȖșȚȐ гȉȍȌȘȖз ȋȖȓȍȕȤд Ȑ 

Ȋ ȗȍȘȐȖȌȍ ȜȐȒșȈȞȐȐ - ȗȖșȓȍȌțȦȡȍȋȖ 

țȌȓȐȕȍȕȐȧ ȒȖȕȚȘȈȓȈȚȍȘȈȓȤȕȖȋȖ șȍȋȔȍȕȚȈй 

ǵȈȟȐȕȈȚȤ ȖȗȍȘȈȚȐȊȕȖȍ ȓȍȟȍȕȐȍ ȉȖȓȤȕȣȝ 

ȈȝȖȕȌȘȖȗȓȈȏȐȍȑз ȕȈ ȕȈȠ ȊȏȋȓȧȌз ȓțȟȠȍ Ȋ 

ȊȖȏȘȈșȚȍ с-у ȓȍȚ ș ȥȚȈȗȈ ȖȌȕȖȊȘȍȔȍȕȕȖȋȖ 

ȐȓȐ ȗȖșȓȍȌȖȊȈȚȍȓȤȕȖȋȖ țȌȓȐȕȍȕȐȧ 

ȋȖȓȍȕȍȑ ȕȈ ȊȍȓȐȟȐȕț ȌȖ рр-сра ȖȚ 

ȐșȝȖȌȕȖȑ ȌȓȐȕȣ șȍȋȔȍȕȚȈ ș ȗȖșȓȍȌțȦȡȐȔ 

ȗȍȘȍȒȘȍșȚȕȣȔ țȌȓȐȕȍȕȐȍȔ ȉȍȌȘȈ Ȑ 

ȗȖȊȚȖȘȕȣȔ țȌȓȐȕȍȕȐȍȔ 

ȒȖȕȚȘȈȓȈȚȍȘȈȓȤȕȖȑ ȋȖȓȍȕȐй ЭȚȖ ȗȖȏȊȖȓȧȍȚ 

ȗȈȞȐȍȕȚȈȔз ȕȈȟȈȊȠȐȔ ȓȍȟȍȕȐȍ Ȋ ȥȚȖȔ 

ȊȖȏȘȈșȚȍз ȏȈȊȍȘȠȐȚȤ ȍȋȖ Ȓ мн-мп ȋȖȌȈȔ Ȑ 

ȌȖșȚȐȟȤ șțȔȔȈȘȕȖȋȖ țȌȓȐȕȍȕȐȧ șȍȋȔȍȕȚȖȊ 

ȕȐȎȕȐȝ ȒȖȕȍȟȕȖșȚȍȑ ȕȈ ну-ол șȔз ȗȘȐ ȥȚȖȔ 

țșȚȘȈȕȐȚȤ ȐȔȍȦȡțȦșȧ ȌȐșȗȘȖȗȖȘȞȐȦ ȚȍȓȈ 

Ȑ ȔȈȒșȐȔȈȓȤȕȖ ȗȘȐȉȓȐȏȐȚȤ ȈȕȈȚȖȔȐȟȍșȒțȦ 

ȌȓȐȕț ȋȖȓȍȕȐ Ȓ ȕȖȘȔȈȓȤȕȣȔ ȘȈȏȔȍȘȈȔй 

ǷȘȐșȚțȗȈȚȤ Ȓ ȓȍȟȍȕȐȦ ȘȈȕȤȠȍ țȒȈȏȈȕȕȖȋȖ 

ȊȖȏȘȈșȚȈ Ȕȣ șȟȐȚȈȍȔ ȕȍȞȍȓȍșȖȖȉȘȈȏȕȣȔ 

Ȑȏ-ȏȈ ȚȖȋȖз ȟȚȖ ȘȍȉȍȕȖȒ Ȋ ȥȚȖȔ ȊȖȏȘȈșȚȍ ȕȍ 

ȖșȖȏȕȈȍȚ ȊȈȎȕȖșȚȤ ȗȘȖȊȖȌȐȔȣȝ 

ȔȍȘȖȗȘȐȧȚȐȑ Ȑ ȕȍ șȗȖșȖȉȍȕ Ȋ ȗȖȓȕȖȑ ȔȍȘȍ 

țȟȈșȚȊȖȊȈȚȤ Ȋ ȓȍȟȍȉȕȖȔ ȗȘȖȞȍșșȍй
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