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Ô×Ø ÎÌ àÌÙÚÎÌÜÄ 
Øÿìýýôýô øìĔì÷÷ì: ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

ØìĔì÷÷ì ýú÷ô 2014 þìĆýôý ðúðì Ąÿðììýþ. Ðìü ċö ýú÷ 4 Ąÿøúüì ùìĄü øñïìüðìð. 
Ýìüøÿĕìüüôü: 

áÿĄîìāþóúðì 
Éúíô÷Ĕúù áÿĄîìāþ 

Ðúöþúüô ô÷øĕúô ôėôþýúðĒ, üñöþúüô ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

Øÿúîôùô ýìüøÿĕìüüôü: 
ÝìĀìüøìøìðúî 
ÝìĀìüøìøìð 
ØÿíúüìöĄúñîôă 

Ðúöþúüô ô÷øĕúô āôøôċ, ûüúĀñýýúü, øÿúîôùô üñöþúü úôð íì ô÷øô ÐúùôĄïúĕô øô÷÷ôô 
Þúăôöôýþúù 

Øÿúîôùô ýìüøÿĕìüüôü: 
Øÿýúóúðì ÝìĀú÷ 
Øôüìĕøìð 

Ðúöþúüô ô÷øĕúô ĀìüøìþýñîþĒ, ûüúĀñýýúüô öìĀñðüìô þñāùú÷úïôċ îì íôúþñāùú÷úïôċô 
Āìüøìþýñîþôô ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

ÇÌÕÌÞÔ ÞÌÇÜÔÜÔë: 
àìüøìþýôċ 

äûôăìö Ú÷ñï  
Ýñüïññîôă 

Ìöìðñøôöô Ìöìðñøôċô ô÷øĕúô ßöüìôùì, ðúöþúüô ô÷øĕúô ĀìüøìþýñîþĒ, ûüúĀñýýúü, 
øÿðôüô öìĀñðüìô Āìüøìþýôċ îì ôėþôýúðô ýìùúìþôô Ôùýþôþÿþô þìöøô÷ô ôāþôýúýô 
øÿþìāìýýôýúùô ýúĕìô Āìüøìþýôċô ÐúùôĄïúĕô øô÷÷ôô ĀìüøìþýñîþĒ, (Ą.áìüöúî, 
ßöüìôùì) 

Üìøñùýöìċ Ïì÷ôùì 
Î÷ìðôý÷ìîúîùì 

Ðúöþúüô ô÷øĕúô ĀìüøìþýñîþĒ, ûüúĀñýýúü, øÿðôüô öìĀñðüìô āôøôċô Āìüøìþýñîþôô 
ÐúùôĄïúĕô ċöÿøô ðìî÷ìþôô þôííôô Øìýöìî íì ùúøô Ô.Ø. Ýñăñùúî (Ą.Øìýöìî, 
Üúýýôċ)  

Ï÷ñøíúĂöìċ 
Ïì÷ôùì Þôāúùúîùì  

Ðúöþúüô ô÷øĕúô ĀìüøìþýñîþĒ, ûüúĀñýýúüô öìĀñðüìô ôėþôýúð îì þìĄöô÷ô 
Āìüøìþýôċô ÐúùôĄïúĕô ċöÿøô ðìî÷ìþôô þôííôô Øìýöìî íì ùúøô Ô.Ø. Ýñăñùúî 
(Ą.Øìýöìî, Üúýýôċ)  

Ðìîþċù×ñùì 
×ñîúùúîùì 

Ðúöþúüô ô÷øĕúô ĀìüøìþýñîþĒ, ûüúĀñýýúü, øÿðôüô öìĀñðüìô þñāùú÷úïôċô 
ĀìüøìþýñîþĒ îì íôúĀìüøìþýôċô Ìöìðñøôċô øô÷÷ôô þôííôô øìĆ÷ÿøúþô 
íìĆðôðôû÷úøôô íì ùúøô Û.×.äÿûôö (Öôñî, ßöüìôùì) 

Öôý÷ôăñùöú 
Îôöþúüôċ 
Ýñüïññîùì 

Ðúöþúüô ô÷øĕúô ĀìüøìþýñîþĒ, ûüúĀñýýúü, øÿðôüô öìĀñðüìô āôøôċô ûìõîìýþìïôĕúô 
þìíôôô ÐúùôĄïúĕô øô÷÷ôô ĀìüøìþýñîþĒ (Ą.áìüöúî, ßöüìôùì) 

Ïñúüïôċùý 
Îôöþúüôċ 
Ìöúûúîùì 

Ðúöþúüô ô÷øĕúô ĀìüøìþýñîþĒ, ûüúĀñýýúü, øÿðôüô öìĀñðüìô āôøôċô Āìüøìþýñîþôô 
ÐúùôĄïúĕô øô÷÷ôô ĀìüøìþýñîþĒ (Ą. áìüöúî, ßöüìôùì) 

Ýìôðúî Ùìüóÿ÷÷ú 
Íúíúñîôă 

Ðúöþúüô ô÷øĕúô ĀìüøìþýñîþĒ, ûüúĀñýýúü, ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

êýÿĀĒ 
Ýì÷úøôððôù 
Æìííúü 

Ðúöþúüô ô÷øĕúô ĀìüøìþýñîþĒ, ûüúĀñýýúü, øÿúîôùô üñöþúü úôð íì ô÷ø îì ùìĄüôċô 
ÐúùôĄïúĕô ðìî÷ìþôô þôííôô ÞúĔôöôýþúù íì ùúøô ÌíĘì÷Ē ôíùô Ýôùú, ìöìðñøôöô 
Ìöìðñøôċô ô÷øĕúô þôí 

Ô÷øĕúô þôííĒ 
Úðôùìñî àìüĕúð 
Ôýøìþÿ÷÷ìñîôă 

Ðúöþúüô ô÷øĕúô þôííĒ, ûüúĀñýýúüô öìĀñðüìô þñüìûôċô Āìöÿ÷þñþô þôííôô 
ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù, ìöìðñøôöô Ìöìðñøôċ ô÷øĕúô þôííôô Üÿýýôċ  

Ûú÷îúùúî 
äÿöüÿ÷÷ú 
Íúíúñîôă 

Ðúöþúüô ô÷øĕúô þôííĒ, ûüúĀñýýúü, øÿðôüô öìĀñðüìô Ĕìüüúĕôô Āìöÿ÷þñþô þôííôô 
ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

ÜìĀôñîì Óìüôùì 
Çìøðìøúîùì 

Ðúöþúüô ô÷øĕúô þôííĒ, ûüúĀñýýúü, øÿðôüô öìĀñðüìô ìöÿĄñüĒ îì ïôùñöú÷úïôô 
Āìöÿ÷þñþô þôííôô ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

Þì÷ìíóúðì 
Øÿĕìøøìðì÷Ē 
ÝìõĀ 

Ðúöþúüô ô÷øĕúô þôííĒ, ûüúĀñýýúü, ðñöìùô Āìöÿ÷þñþô þôííôô ÐúùôĄïúĕô øô÷÷ôô 
ÞúĔôöôýþúù 

Ùÿüì÷ôñî 
Øìĕøìðì÷Ē 
ÐĘýþøÿüúðúîôă 

Ùúøóìðô ô÷øĕúô þôííĒ, ðúþýñùþ, øÿðôüô öìĀñðüìô øúüĀú÷úïôô Āìöÿ÷þñþô þôííôô 
ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

Ô÷øĕúô íôú÷úïĒ 
ßýþúñî Øôüóú 
ÍúíúĔúùúîôă 

Ðúöþúüô ô÷øĕúô íôú÷úïĒ, ûüúĀñýýúüô öìĀñðüìô Āôóôú÷úïôċô úðìø îì ĕìõîúùĕú, 
Āìöÿ÷þñþô íôú÷úïôċ, ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

ê÷ðúĄñî 
Çôøúôððôù 

Ðúöþúüô ô÷øĕúô íôú÷úïĒ, ûüúĀñýýúüô öìĀñðüìô íôúāôøôċô Āìöÿ÷þñþô íôú÷úïôċô 
ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

Ýìþúüúî 
Üìĕøìþÿ÷÷ú 
Íúíúñîôă 

Ðúöþúüô ô÷øĕúô āúĔìïôô ėôĄ÷úė, ðúþýñùþô öìĀñðüìô íúþìùôöìô Āìöÿ÷þñþô 
íôú÷úïôċô ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù  

Öìüôøóúðì Ìöúíôü 
Ôóìþÿ÷÷ú 

ðúöþúüô ô÷øĕúô íôú÷úïĒ, ûüúĀñýýúü, ðñöìùô Āìöÿ÷þñþô íôú÷úïôċô ÐúùôĄïúĕô øô÷÷ôô 
ÞúĔôöôýþúù 

ØìĔì÷÷ì ðìü Øìüöìóô þìíĆÿ ùìĄü, 
íìüïìüðúù îì þìüĔÿøìô ÐØÞ íìüúô 
ùìĄü þìĕôċ øñïìüðìð. ÙôĄúùôô 
Øìüöìó: 734025, Æÿøĕÿüôô ÞúĔôöôýþúù, 
Ą.ÐÿĄìùíñ, āôČíúùô ÜĘðìöĒ, 17. 
Ýúøúùìô øìĔì÷÷ì: www.niin.vestnik-
tnu.com E-mail: vestnik-tnu@mail.ru 
Þñ÷.: (+992 37) 227-74-41 

ØìĔì÷÷ì øìėú÷ìĕúô ô÷øôô ýúĕìĕúô óñüôùô ô÷øüú íìüúô ăúû ėìíÿ÷ 
øñùìøúċð: 14.04.00 ¬ Āìüøìþýôċ; 14.01.00 ¬ Þôíô ö÷ôùôöĒ; 
14.03.00 ¬ Ô÷øĕúô þôííôĊ íôú÷úïĒ; 
03.02.00 ¬ Íôú÷úïôċô ÿøÿøĒ; 03.03.00 ¬ àôóôú÷úïôċ 
ØìĔì÷÷ì ðìü Ôùðñöýô ôėþôíúýĕúô ô÷øôô Üÿýôċ (ÜÔÙâ) îúüôð 
öìüðì Ąÿðììýþ. ØìĔì÷÷ì íú óìíúùĕúô þúĔôöĒ îì üÿýĒ ùìĄü 
øñĄìîìð. 
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ʅɸʋʂɸ ʀ ʀʅʅʆɺɸʎʀʗ  
ʋʯʨʝʜʠʪʝʣʴ ʞʫʨʥʘʣʘ: ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɾʫʨʥʘʣ ʦʩʥʦʚʘʥ ʚ 2014 ʛ. ɺʳʭʦʜʠʪ 4 ʨʘʟ ʚ ʛʦʜ. 
ɻʃɸɺʅʓʁ ʈɽɼɸʂʊʆʈ ɾʋʈʅɸʃɸ: 

ʍʫʰʚʘʭʪʟʦʜʘ 
ʂʦʙʠʣʜʞʦʥ 
ʍʫʰʚʘʭʪ 

ɼʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʨʝʢʪʦʨ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ  

ɿɸʄɽʉʊʀʊɽʃʔ ɻʃɸɺʅʆɻʆ ʈɽɼɸʂʊʆʈɸ: 
ʉʘʬʘʨʤʘʤʘʜʦʚ 
ʉʘʬʘʨʤʘʤʘʜ 
ʄʫʙʦʨʘʢʰʦʝʚʠʯ 

ɼʦʢʪʦʨ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʢʝ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ  

ɿɸʄɽʉʊʀʊɽʃʔ ɻʃɸɺʅʆɻʆ ʈɽɼɸʂʊʆʈɸ: 
ʄʫʩʦʟʦʜʘ ʉʘʬʦʣ  
ʄʠʨʘʭʤʘʜ 

ɼʦʢʪʦʨ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ 
ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

̉˶˩˹̍ ˾˩˨ˢ˴̇ˮ˻˹˹˻˯ ˴˻˶˶˩˥ˮˮΥ 
ʌʘʨʤʘʮʠʷ 

ʐʧʠʯʘʢ ʆʣʝʛ 
ʉʝʨʛʝʝʚʠʯ 

ɸʢʘʜʝʤʠʢ ʋʢʨʘʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʜʦʢʪʦʨ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 
ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʬʘʨʤʘʮʠʠ ʠ ʵʢʦʥʦʤʠʢʠ ʀʥʩʪʠʪʫʪʘ ʧʦʚʳʰʝʥʠʷ 
ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʬʘʨʤʘʮʠʠ ʅʌʘʋ (ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ)  

ʈʘʤʝʥʩʢʘʷ ɻʘʣʠʥʘ 
ɺʣʘʜʠʩʣʘʚʦʚʥʘ 

ɼʦʢʪʦʨ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ 
ʭʠʤʠʠ ʇʝʨʚʦʛʦ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʀ.ʄ. 
ʉʝʯʝʥʦʚʘ (ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

ɻʣʝʤʙʦʮʢʘʷ ɻʘʣʠʥʘ 
ʊʠʭʦʥʦʚʥʘ  

ɼʦʢʪʦʨ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʵʢʦʥʦʤʠʢʠ 
ʬʘʨʤʘʮʠʠ ʇʝʨʚʦʛʦ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʀ.ʄ. 
ʉʝʯʝʥʦʚʘ (ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

ɼʘʚʪʷʥʃʝʥʘ 
ʃʝʚʦʥʦʚʥʘ 

ɼʦʢʪʦʨ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ 
ʪʝʭʥʦʣʦʛʠʠ ʠ ʙʠʦʬʘʨʤʘʮʠʠ ʅʄɸʇʆ ʠʤʝʥʠ ʇ.ʃ.ʐʫʧʠʢʘ (ʂʠʝʚ, ʋʢʨʘʠʥʘ) 

ʂʠʩʣʠʯʝʥʢʦ 
ɺʠʢʪʦʨʠʷ 
ʉʝʨʛʝʝʚʥʘ 

ɼʦʢʪʦʨ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ ʭʠʤʠʠ ʧʨʠʨʦʜʥʳʭ 
ʩʦʝʜʠʥʝʥʠʡ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ.ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ)  

ɻʝʦʨʛʠʷʥʮ 
ɺʠʢʪʦʨʠʷ ɸʢʦʧʦʚʥʘ 

ɼʦʢʪʦʨ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ 
ʭʠʤʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ) 

ʉʘʠʜʦʚ ʅʘʨʟʫʣʣʦ  
ɹʦʙʦʝʚʠʯ 

ɼʦʢʪʦʨ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʖʩʫʬʠ ʉʘʣʦʤʠʜʜʠʥ 
ɼʞʘʙʙʦʨ 

ɼʦʢʪʦʨ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʢʝ ʠ ʠʟʜʘʥʠʷ ʊʘʜʞʠʢʩʢʦʛʦ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɸʙʫʘʣʠ ʠʙʥʠ ʉʠʥʦ, ʘʢʘʜʝʤʠʢ 
ɸʢʘʜʝʤʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ 

ʄʝʜʠʮʠʥʩʢʠʝ ʥʘʫʢʠ 
ʆʜʠʥʘʝʚ ʌʘʨʭʦʜ 
ʀʩʤʘʪʫʣʣʘʝʚʠʯ 

ɼʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʪʝʨʘʧʠʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 
ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʇʦʣʚʦʥʦʚ 
ʐʫʢʨʫʣʣʦ 
ɹʦʙʦʝʚʠʯ 

ɼʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʭʠʨʫʨʛʠʠ ʤʝʜʠʮʠʥʩʢʦʛʦ 
ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʈʘʬʠʝʚʘ ɿʘʨʠʥʘ 
ʍʘʤʜʘʤʦʚʥʘ 

ɼʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ ʘʢʫʰʝʨʩʪʚʘ ʠ ʛʠʥʝʢʦʣʦʛʠʠ 
ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʊʘʣʘʙʟʦʜʘ 
ʄʫʭʘʤʤʘʜʘʣʠ ʉʘʡʬ 

ɼʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʝʢʘʥ ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ 
ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʅʫʨʘʣʠʝʚ 
ʄʘʭʤʘʜʘʣʠ 
ɼʫʩʪʤʫʨʦʜʦʚʠʯ 

ʂʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʤʦʨʬʦʣʦʛʠʠ ʤʝʜʠʮʠʥʩʢʦʛʦ 
ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ 
ʋʩʪʦʝʚ ʄʠʨʟʦ 
ɹʦʙʦʜʞʦʥʦʚʠʯ 

ɼʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʬʠʟʠʦʣʦʛʠʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ 
ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʖʣʜʦʰʝʚ 
ʍʠʤʦʠʜʜʠʥ 

ɼʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʙʠʦʭʠʤʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 
ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʉʘʪʦʨʦʚ 
ʈʘʭʤʘʪʫʣʣʦ 
ɹʦʙʦʝʚʠʯ 

ɼʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʦʪʘʥʠʢʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 
ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʂʘʨʠʤʟʦʜʘ ɸʢʦʙʠʨ 
ʀʟʘʪʫʣʣʦ 

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʝʢʘʥ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ 
ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɾʫʨʥʘʣ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪʩʷ ʢ ʠʟʜʘʥʠʶ ʚ 
ʀʟʜʘʪʝʣʴʩʢʦʤ ʮʝʥʪʨʝ ʊʅʋ. 
ɸʜʨʝʩ ʀʟʜʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ: 734025, 
ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ, ʛ.ɼʫʰʘʥʙʝ, 
ʧʨʦʩʧʝʢʪ ʈʫʜʘʢʠ, 17.ʉʘʡʪ ʞʫʨʥʘʣʘ: 
www.niin.vestnik-tnu.com E-mail: vestnik-
tnu@mail.ru ʊʝʣ.:(+992 37) 227-74-41 

ɾʫʨʥʘʣ ʧʨʠʥʠʤʘʝʪ ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʦʪʨʘʩʣʷʤ 
ʥʘʫʢʠ: 14.04.00 ï ʌʘʨʤʘʮʠʷ; 14.01.00 ï ʂʣʠʥʠʯʝʩʢʘʷ ʤʝʜʠʮʠʥʘ; 
14.03.00 ï ʄʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ; 
03.02.00 ï ʆʙʱʘʷ ʙʠʦʣʦʛʠʷ; 03.03.00 ï ʌʠʟʠʦʣʦʛʠʷ 
ɾʫʨʥʘʣ ʚʢʣʶʯʝʥ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʈʦʩʩʠʡʩʢʦʛʦ ʠʥʜʝʢʩʘ ʥʘʫʯʥʦʛʦ 
ʮʠʪʠʨʦʚʘʥʠʷ (ʈʀʅʎ). ɾʫʨʥʘʣ ʧʝʯʘʪʘʝʪʩʷ ʥʘ ʪʘʜʞʠʢʩʢʦʤ, 
ʨʫʩʩʢʦʤ ʠ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʘʭ. 
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ʀʃʄÇʆʀ ʊʀɹɹÄ ï ʄɽɼʀʎʀʅʉʂʀɽ ʅɸʋʂʀ 

 

ʋɼʂ:615.22.339.13 

ɸʅɸʃʀɿ ʉʊʈʋʂʊʋʈʓ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ ɹʆʃɽɿʅʗʄʀ ʉʀʉʊɽʄʓ 

ʂʈʆɺʆʆɹʈɸʑɽʅʀʗ ɺ ʈɽʉʇʋɹʃʀʂɽ ʊɸɼɾʀʂʀʉʊɸʅ 

 

ʍʘʣʠʬʘʝʚ ɼ. ʈ., ʅʠʜʦʝʚ ʉ.ʅ., ʉʘʬʘʨʟʦʜʘ ʈ.ʐ., ʉʘʠʜʦʚʘ ʄ.ʅ. 

ɻʆʋ çʊʘʜʞʠʢʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸʙʫʘʣʠ ʠʙʥ 

ʉʠʥʦè, 

ʋʧʨʘʚʣʝʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʧʝʯʘʪʠ ɸʧʧʘʨʘʪʘ 

ʄʘʜʞʣʠʩʠ ʥʘʤʦʷʥʜʘʛʦʥ (ʇʘʨʣʘʤʝʥʪ) ʄʘʜʞʣʠʩʠ ʆʣʠ ʈʊ, 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

 ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʙʦʣʝʟʥʠ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ɹʉʂ) ʟʘʥʠʤʘʶʪ ʦʜʥʦ ʠʟ ʧʝʨʚʳʭ ʤʝʩʪ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʜʣʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʠʭ ʰʠʨʦʢʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ, ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʤʝʨʪʥʦʩʪʠ ʠ ʠʥʚʘʣʠʜʠʟʘʮʠʠ, ʟʥʘʯʠʪʝʣʴʥʳʤʠ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʪʝʨʷʤʠ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʪʨʫʜʦʚʦʡ ʧʦʪʝʥʮʠʘʣ ʩʪʨʘʥʳ. ɺ 

ʥʘʰʝ ʚʨʝʤʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (ʉʉɿ) ʦʩʪʘʶʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʠ 

ʥʘʩʝʣʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ɽʚʨʦʧʳ, ʩʦʩʪʘʚʣʷʷ ʧʦʯʪʠ 40% ʚʩʝʭ ʩʣʫʯʘʝʚ ʚ ʵʪʦʤ 

ʨʝʛʠʦʥʝ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʚʟʨʦʩʣʦʝ ʥʘʩʝʣʝʥʠʝ ʩʪʨʘʜʘʝʪ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ, ʦʧʘʩʥʝʡʰʠʤ 

ʧʨʦʷʚʣʝʥʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʀɹʉ. ʇʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʨʘʟʥʳʭ ʩʪʨʘʥ, ʝʝ 

ʢʣʠʥʠʯʝʩʢʠʝ ʬʦʨʤʳ ʜʠʘʛʥʦʩʪʠʨʫʶʪ ʫ 15ï20% ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʅʘ ʵʪʫ ʧʘʪʦʣʦʛʠʶ 

ʧʨʠʭʦʜʠʪʩʷ ʩʚʳʰʝ 60% ʩʤʝʨʪʝʡ ʣʠʮ ʧʦʞʠʣʦʛʦ ʠ ʧʨʝʢʣʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ɼʣʷ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ ʠ ʩʦʩʫʜʦʚ ð ʧʝʨʚʘʷ ʧʦ ʟʥʘʯʠʤʦʩʪʠ 

ʧʨʠʯʠʥʘ ʩʤʝʨʪʠ. ʉʤʝʨʪʥʦʩʪʴ ʤʫʞʯʠʥ ʥʠʞʝ, ʯʝʤ ʞʝʥʱʠʥ (999,9 ʠ 1063,9 ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) [1,5,8,10]. 

 ɺ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʩʤʝʨʪʥʦʩʪʴ ʚʩʣʝʜʩʪʚʠʝ ɹʉʂ ʧʦʩʪʦʷʥʥʦ ʩʥʠʞʘʝʪʩʷ, ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ ʞʝ ʦʥʘ ʩ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ. ɿʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ɹʉʂ 

ʚʦʟʨʦʩʣʘ ʧʦʯʪʠ ʥʘ 40%, ʧʨʠʯʝʤ ʝʝ ʫʨʦʚʝʥʴ ʧʦʚʳʩʠʣʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 10 ʜʦ 15 ʣʝʪ ʠ ʣʶʜʝʡ ʩʪʘʨʰʝ 85 ʣʝʪ. ɺʢʣʘʜ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʉʉɿ ʚ 2007 ʛ. ʩʦʩʪʘʚʣʷʣ 

18,5%. ɺ ʩʪʨʫʢʪʫʨʝ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ɹʉʂ ʧʝʨʚʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʀɹʉ. ɺ 

ʥʘʰʝ ʚʨʝʤʷ ʠʤʝʥʥʦ ʵʪʘ ʧʘʪʦʣʦʛʠʷ ʥʘ 66,8% (ʚ ʛʦʨʦʜʘʭ ð 63,9 %, ʚ ʩʝʣʘʭ ð 71,1%) 

ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ɹʉʂ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʥʘ 54,4% ð ʝʛʦ ʪʨʫʜʦʩʧʦʩʦʙʥʦʡ 

ʯʘʩʪʠ. ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʩʠʪʫʘʮʠʠ ʩʨʝʜʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʛʜʝ ʦʯʝʥʴ ʟʘʤʝʪʥʳ ʪʘʢʠʝ ʥʝʛʘʪʠʚʥʳʝ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʪʝʥʜʝʥʮʠʠ, ʢʘʢ ʩʪʘʨʝʥʠʝ ʥʘʩʝʣʝʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʡ ʠ ʧʦʚʦʟʨʘʩʪʥʦʡ 

ʩʤʝʨʪʥʦʩʪʠ. ʋ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʦʨʦʜʩʢʠʤ, ʧʦʢʘʟʘʪʝʣʠ ʦʙʨʘʱʘʝʤʦʩʪʠ 

ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʠ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʧʦʚʦʜʫ ʉʉɿ ʥʠʞʝ, ʘ 

ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ, ʠʥʚʘʣʠʜʥʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʳʰʝ. ʉʤʝʨʪʥʦʩʪʴ ʦʪ ɹʉʂ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ ʩʨʝʜʠ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ, ʥʦ 

ʫ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ ʝʝ ʧʨʠʨʦʩʪ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʦʚʳʰʝʥʠʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ɹʉʂ ʩʨʝʜʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʦʟʨʘʩʪʘʶʱʠʡ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʝʟʫʣʴʪʘʪ ʫʣʫʯʰʝʥʠʷ ʜʠʘʛʥʦʩʪʠʢʠ ʙʦʣʝʟʥʝʡ, ʘ ʪʘʢʞʝ ʪʦʯʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ. ʋʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʜʦʩʪʫʧʥʦʩʪʠ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʩʪʝʧʝʥʠ ʝʝ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʢʘʯʝʩʪʚʘ ʫʯʝʪʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʨʘʙʦʪʳ. ʅʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ɹʉʂ ʚʣʠʷʶʪ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ, ʭʘʨʘʢʪʝʨ ʨʘʙʦʪʳ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʬʝʩʩʠʠ, ʤʘʪʝʨʠʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʝʤʴʠ, ʦʩʦʙʝʥʥʦʩʪʠ ʪʨʫʜʦʚʦʡ 

ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʚʳʩʦʢʠʤ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ. 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʢʘʟʳʚʘʶʪ ʭʨʦʥʠʯʝʩʢʠ ʜʝʡʩʪʚʫʶʱʠʝ ʬʘʢʪʦʨʳ 

ʩʪʨʝʩʩʘ: ʥʘʣʠʯʠʝ ʪʷʞʝʣʳʭ ʧʝʨʝʞʠʚʘʥʠʡ, ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʜʦʣʞʥʦʩʪʴʶ ʠʣʠ 
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ʧʨʦʬʝʩʩʠʝʡ, ʥʝʜʦʙʨʦʞʝʣʘʪʝʣʴʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʚ ʨʘʙʦʯʝʤ ʢʦʣʣʝʢʪʠʚʝ, ʩʝʤʴʝ. 

ʋʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʀɹʉ ʧʦ ʦʙʨʘʱʘʝʤʦʩʪʠ ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 2,1ï5,1%, ʦʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʝʩʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʭʦʞʜʝʥʠʷ ʚ ʫʨʦʚʥʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʜʘʥʥʳʤ ʦʙʨʘʱʘʝʤʦʩʪʠ ʠ 

ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ. ʋʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦ ʧʦʩʣʝʜʥʠʤ ʜʘʥʥʳʤ ʚ 4ï

6 ʨʘʟ ʚʳʰʝ. ʉʫʱʝʩʪʚʫʶʱʘʷ ʨʘʟʥʠʮʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʉʉɿ ʧʦ ʜʘʥʥʳʤ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʷʟʘʥʘ ʩ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʚʥʝʜʨʝʥʠʝʤ ʚ ʧʨʘʢʪʠʢʫ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ, 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚʨʘʯʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʥʠʟʢʠʤ ʦʭʚʘʪʦʤ ʥʘʩʝʣʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʦʩʤʦʪʨʘʤʠ ʠ 

ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʝʡ. ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʚʦʧʨʦʩʳ ʵʪʠʦʣʦʛʠʠ, ʧʘʪʦʛʝʥʝʟʘ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʠʟʫʯʘʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʚ ʭʦʜʝ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚʦʟʤʦʞʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʛʨʘʥʠʯʝʥʳ, 

ʧʦʩʢʦʣʴʢʫ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʵʪʠʦʣʦʛʠʠ ʠ ʧʘʪʦʛʝʥʝʟʝ 

ʙʦʣʝʟʥʠ ʚ ʩʝʣʝʢʪʠʚʥʦʡ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ 

ʚʨʘʯʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʧʝʨʠʦʜ ʦʙʦʩʪʨʝʥʠʷ, ʘ ʚ ʣʘʪʝʥʪʥʦʡ ʬʘʟʝ, ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʚ ʧʝʨʠʦʜ ʨʝʤʠʩʩʠʠ ʧʘʮʠʝʥʪʳ ʨʝʜʢʦ ʦʙʨʘʱʘʶʪʩʷ ʢ ʚʨʘʯʫ [2, ʩ.3]. 

 ʀɹʉ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʜʘʞʝ ʩ ʦʜʠʥʘʢʦʚʳʤ ʫʨʦʚʥʝʤ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʅʘʯʘʣʦ ʨʦʩʪʘ ʝʝ ʯʘʩʪʦʪʳ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʠʦʜ ʧʦʩʣʝ ɺʪʦʨʦʡ 

ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʠ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʜʣʠʪʩʷ ʜʦ ʩʠʭ ʧʦʨ. ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ 

ʀɹʉ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʝ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ. ʆʧʨʝʜʝʣʠʣʠʩʴ ʛʦʩʫʜʘʨʩʪʚʘ, ʛʜʝ ʫʨʦʚʝʥʴ ʩʤʝʨʪʥʦʩʪʠ ʚʦʟʨʘʩʪʘʝʪ, 

ʩʥʠʞʘʝʪʩʷ ʠʣʠ ʦʩʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʳʤ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ 

ʀɹʉ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʉʐɸ, ʘ ʩʨʝʜʠ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ð ʚ ʌʠʥʣʷʥʜʠʠ. ʅʝ ʩʣʝʜʫʝʪ, 

ʦʜʥʘʢʦ, ʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ ʩʪʨʘʥʘʭ ʩ ʥʠʟʢʦʡ ʩʤʝʨʪʥʦʩʪʴʶ ʦʥʘ ʧʦʚʳʰʘʝʪʩʷ, ʘ ʚ 

ʩʪʨʘʥʘʭ ʩ ʚʳʩʦʢʦʡ ð ʩʥʠʞʘʝʪʩʷ. ʂʦʣʠʯʝʩʪʚʦ ʫʤʝʨʰʠʭ ʦʪ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ ʜʘʞʝ ʚ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʷʜʦʤ ʩʪʨʘʥʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ.  

ɼʨʫʛʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ 

ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʤ ʘʨʪʝʨʠʘʣʴʥʳʤ 

ʜʘʚʣʝʥʠʝʤ. 

 ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ (ʝʝ ʯʘʩʪʦʪʘ ʫ ʣʠʮ 

ʧʦʞʠʣʦʛʦ ʠ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʝʚʳʰʘʝʪ 70%) ʚʧʦʣʥʝ ʟʘʢʦʥʦʤʝʨʥʦ ʩʪʘʚʠʪ ʝʝ ʚ ʯʠʩʣʦ 

ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʢʘʨʜʠʦʣʦʛʠʠ. ʕʪʠʤ ʦʙʫʩʣʦʚʣʝʥʘ ʠ ʚʘʞʥʦʩʪʴ ʦʮʝʥʢʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ɻɹ. ʂʨʦʤʝ ʪʦʛʦ, ʭʦʪʷ ʩʘʤʘ ɻɹ ʥʝ ʚʳʟʳʚʘʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʭʫʜʰʝʥʠʷ ʂɾ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ 

ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʨʷʜʘ ʩʝʨʴʝʟʥʳʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʥʬʘʨʢʪʘ 

ʤʠʦʢʘʨʜʘ ʠ ʠʥʩʫʣʴʪʘ), ʣʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʜʝʥʝʞʥʳʭ ʟʘʪʨʘʪ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ 

ʢʦʣʝʙʣʝʪʩʷ ʜʦ 65,2%. ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ), ʧʦʯʪʠ 

1/3 ʩʣʫʯʘʝʚ ʩʤʝʨʪʠ ʚ ʤʠʨʝ ʝʞʝʛʦʜʥʦ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ï 

ʦʢʦʣʦ 19 ʤʣʥ. ʩʣʫʯʘʝʚ ʩʤʝʨʪʠ ʚ ʛʦʜ. ɺ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʙʦʣʝʟʥʠ ʩʠʩʪʝʤʳ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʟʘʥʠʤʘʶʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʦʙʱʝʡ ʩʤʝʨʪʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʠ ʚʪʦʨʦʝ ʚ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʈʊ, ʧʨʠʥʷʪʳ ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ɽʚʨʦʧʝ ʠ ʉʐɸ ʟʘ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ 

ʩʥʠʟʠʪʴ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʙʦʣʝʟʥʝʡ ʩʝʨʜʮʘ ʙʦʣʝʝ ʯʝʤ ʥʘ ʧʦʣʦʚʠʥʫ. ʉʤʝʨʪʥʦʩʪʴ ʦʪ ʠʥʩʫʣʴʪʘ ʚ 

ʈʊ ʠ ʦʩʪʘʣʴʥʳʭ ʩʪʨʘʥʘʭ ʙʳʚʰʝʛʦ ʉʉʉʈ ʚ 6 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚ ʉʐɸ [3, ʩ.11]. 

 ʂʘʨʜʠʦʣʦʛʠʯʝʩʢʘʷ ʩʣʫʞʙʘ ʈʊ, ʢʘʢ ʠ ʚʩʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʚ ʮʝʣʦʤ, ʧʝʨʝʞʠʣʘ 

ʦʛʨʦʤʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʩʦʮʠʘʣʴʥʳʡ ʫʧʘʜʦʢ ʚ ʩʚʷʟʠ ʩ ʢʦʥʬʣʠʢʪʥʦʡ ʩʠʪʫʘʮʠʝʡ, 

ʩʦʙʳʪʠʷʤʠ 1990 ʛʦʜʘ, ʛʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥʦʡ ʠ çʚʥʝʟʘʧʥʳʤè ʧʝʨʝʭʦʜʦʤ ʢ ʨʳʥʦʯʥʳʤ 

ʦʪʥʦʰʝʥʠʷʤ. 
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ʂʘʨʜʠʦʣʦʛʠʯʝʩʢʘʷ ʩʣʫʞʙʘ ʈʊ ʧʨʝʜʩʪʘʚʣʝʥʘ ʰʠʨʦʢʦʡ ʩʝʪʴʶ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʠʭ 

ʜʠʩʧʘʥʩʝʨʦʚ (ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʮʝʥʪʨʳ), ʨʘʡʦʥʥʳʤʠ (ʤʝʞʨʘʡʦʥʥʳʤʠ), 

ʛʦʨʦʜʩʢʠʤʠ ʠ ʚʝʜʦʤʩʪʚʝʥʥʳʤʠ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʠʤʠ ʢʘʙʠʥʝʪʘʤʠ ʚ ʧʦʣʠʢʣʠʥʠʢʘʭ, 

ʢʘʙʠʥʝʪʘʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ (ʕʂɻ) ʜʠʘʛʥʦʩʪʠʢʠ, ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʠʤʠ ʙʨʠʛʘʜʘʤʠ ʩʢʦʨʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦ ʢʘʨʜʠʦʣʦʛʠʠ, ʧʦʜʛʦʪʦʚʢʘ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʚʨʘʯʝʡ, ʩʨʝʜʥʝʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʘʬʝʜʨʘʭ 

ʠ ʢʫʨʩʘʭ ʊʘʜʞʠʢʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʦʩʪʜʠʧʣʦʤʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʜʨʦʚ 

(ʊʀʇʇʄʂ). 

ʇʦʩʣʝ ʨʝʬʦʨʤʳ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 1990 ʛʦʜʫ ʠ 

ʚʚʝʜʝʥʠʷ ʥʦʚʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʦʜʛʦʪʦʚʢʝ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʚʨʘʯʝʡ-

ʢʘʨʜʠʦʣʦʛʦʚ ʧʨʠ ʬʘʢʫʣʴʪʝʪʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚʨʘʯʝʡ ʊʘʜʞʠʢʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɸʙʫ ɸʣʠ ʠʙʥ ʉʠʥʦ ʚʧʝʨʚʳʝ ʚ ʠʩʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʢʘʬʝʜʨʘ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʜʠʦʣʦʛʠʠ ʚ 1993 ʛʦʜʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʘ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʧʨʠ ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʥʥʦʤ ʊʀʇʇʄʂ. ʊʘʢʞʝ ʧʨʠ ʵʪʦʡ ʢʘʬʝʜʨʝ ʚʧʝʨʚʳʝ ʚ 

ʩʠʩʪʝʤʝ ʧʦʩʪʜʠʧʣʦʤʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʨʘʯʝʡ ʚ 1996 ʛʦʜʫ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʢʫʨʩ 

ʢʣʠʥʠʯʝʩʢʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ. 

ʉ 1993 ʛʦʜʘ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʬʝʜʨʘ ʢʘʨʜʠʦʣʦʛʠʠ ʩ ʢʫʨʩʦʤ ʢʣʠʥʠʯʝʩʢʦʡ 

ʬʘʨʤʘʢʦʣʦʛʠʠ ʊʀʇʇʄʂ ʚ ʨʘʤʢʘʭ ʧʦʩʪʜʠʧʣʦʤʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚʨʘʯʝʡ ʢʘʨʜʠʦʣʦʛʦʚ, ʘ ʪʘʢʞʝ 

ʩʤʝʞʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʧʦ ʨʘʟʜʝʣʘʤ ʢʣʠʥʠʯʝʩʢʦʡ ʠ ʥʝʦʪʣʦʞʥʦʡ ʢʘʨʜʠʦʣʦʛʠʠ, 

ʢʣʠʥʠʯʝʩʢʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ, ʢʣʠʥʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʠ ʠ ʦʩʥʦʚʘʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ [4,7,12]. 

ɺ ʩʪʨʫʢʪʫʨʝ ʧʝʨʚʠʯʥʦʡ ʧʘʪʦʣʦʛʠʠ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʈʊ ʧʝʨʚʦʝ ʤʝʩʪʦ 

ʟʘʥʠʤʘʝʪ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 40,3%, ʚʪʦʨʦʝ ï ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ 20%. ɺ 

ʩʪʨʫʢʪʫʨʝ ʧʘʪʦʣʦʛʠʠ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʥʘ ʠʭ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ 60,3%,[1, ʩ.10] ʠ 

ʦʥʠ ʦʧʨʝʜʝʣʷʶʪ ʚ ʮʝʣʦʤ, ʢʘʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʪʘʢ ʠ ʩʤʝʨʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ.  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʨʛʘʥʦʚ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʊ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ɻʦʩʢʦʤʩʪʘʪʘ ʈʊ ʥʘ 2021 ʛʦʜ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʷʣʘʩʴ 

ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʪʦʜʦʚ ʦʧʠʩʘʪʝʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ çMS Office 

EXCEL 2003è. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʠ ʨʠʩʫʥʢʘ 1, ʦʙʱʘʷ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʈʈʇ ʟʘ ʧʝʨʠʦʜ 2016 ʛ ʜʦ 2020 ʛʦʜʘ ʩʥʠʟʠʣʦʩʴ 

ʥʘ 50,8%, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ. ɿʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ 

(ʈʠʩ.2,ʈʠʩ.3.) ʚ ʉʦʛʜʠʡʩʢʦʡ ʠ ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʟʦʰʝʣ ʨʦʩʪ ʧʘʪʦʣʦʛʠʠ ʦʨʛʘʥʦʚ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʚ ʧʝʨʚʦʤ ʥʘ 40,7% ʠ ʚʦ ʚʪʦʨʦʤ ʥʘ 16,3 %. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʉʦʛʜʠʡʩʢʦʡ ʠ 

ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ɻʦʨʥʦʙʘʜʘʭʰʘʥʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʟʦʰʝʣ ʩʧʘʜ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʥʘ 16,6% (ʈʠʩ.4). ʊʘʢʞʝ, ʙʳʣ ʦʪʜʝʣʴʥʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʨʘʡʦʥ ɼʘʥʛʘʨʳ (ʈʠʩ.5) ʚ ʧʝʨʠʦʜ 2016 ï 2020 ʛʦʜʘ, ʛʜʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʩʥʠʞʝʥʠʝ ʜʠʥʘʤʠʢʠ ʧʘʪʦʣʦʛʠʠ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʥʘ 18,4%, ʢʦʪʦʨʦʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ ʜʣʷ ʩʪʨʘʥʳ [10]. 

 

ʊʘʙʣʠʮʘ 1. ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʈʈʇ 

ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʈʈʇ. 

2016 ʛ 2017 ʛ 2018 ʛ 2019 ʛ 2020 ʛ 

27497 ʯʝʣ 11784 ʯʝʣ 14006 ʯʝʣ 15696 ʯʝʣ 13541 ʯʝʣ 
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ʈʠʩ 1. ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʈʈʇ 

 

ʊʘʙʣʠʮʘ 2. ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ 

ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ 

2016 ʛ 2017ʛ 2018 ʛ 2019ʛ 2020 ʛ 

29769 ʯʝʣ 35721 ʯʝʣ 44509 ʯʝʣ 50905 ʯʝʣ 50152 ʯʝʣ 

 

 
ʈʠʩ. 2. ʈʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʊʘʙʣʠʮʘ 3. ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʠ 

     

2016ʛ 2017 ʛ 2018 ʛ 2019 ʛ 2020 ʛ 

22367 ʯʝʣ 15446 ʯʝʣ 18991 ʯʝʣ 25184 ʯʝʣ 26717 ʯʝʣ 
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ʈʠʩ.3. ʈʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʊʘʙʣʠʮʘ 4. ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ɻʦʨʥʦ-ɹʘʜʘʭʰʘʥʩʢʦʡ 

ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ 

ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ɻʦʨʥʦ-ɹʘʜʘʭʰʘʥʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ 

ʦʙʣʘʩʪʠ 

2016 ʛ 2017 ʛ 2018ʛ 2019 ʛ 2020 ʛ 

3201 ʯʝʣ 1911 ʯʝʣ 2677 ʯʝʣ 2652 ʯʝʣ 2671 ʯʝʣ 

 

 
 

ʈʠʩ.4. ʈʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ɻʦʨʥʦ-ɹʘʜʘʭʰʘʥʩʢʦʡ 

ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ 

 

ʊʘʙʣʠʮʘ 5. ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ɼʘʥʛʘʨʝ 

ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʨʘʡʦʥʝ ɼʘʥʛʘʨʳ 

2016ʛ 2017 ʛ 2018 ʛ 2019 ʛ 2020 ʛ 

1184 ʯʝʣ 599 ʯʝʣ 7798 ʯʝʣ 1185 ʯʝʣ 1000 ʯʝʣ 
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ʈʠʩ.5 . ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʨʘʡʦʥʘ ɼʘʥʛʘʨʳ 

 

ʈʦʩʪ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ ʚ ʮʝʣʦʤ, ʢʘʢ ʚʠʜʥʦ ʠʟ 

ʪʘʙʣʠʮʳ ʠ ʨʠʩʫʥʢʘ 1, ʫʚʝʣʠʯʠʣʩʷ ʥʘ 12%. ʂ 2020 ʛʦʜʫ ʦʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ɸɻ ʧʦ 

ʈʝʩʧʫʙʣʠʢʝ ʩʦʩʪʘʚʠʣʘ 102943 ʯʝʣʦʚʝʢ. 

 

ʊʘʙʣʠʮʘ 6. ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ ʚ ʈʊ 

ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ ʚ ʈʊ. 

2016 ʛ. 2017 ʛ. 2018 ʛ. 2019 ʛ. 2020 ʛ. 

91879 ʯʝʣ 72630 ʯʝʣ 89626 ʯʝʣ 105807 ʯʝʣ 102943 ʯʝʣ 

 

 
ʈʠʩ.6. ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ɸɻ ʚ ʈʊ 

 

ɺ ʦʙʱʝʤ ʦʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ ʥʘ 100. 000 ʥʘʩʝʣʝʥʠʷ ʚ 

ʈʊ (ʊʘʙ.2 ʠ ʈʠʩ2.) ʚ ʧʝʨʠʦʜ ʩ 2016 ʛ. ʧʦ 2020 ʛʦʜʦʚ ʚʳʨʦʩʣʘ. ɺ 2016 ʛʦʜʫ ʦʥʘ ʩʦʩʪʘʚʣʷʣʘ 

1112,8 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, ʘ ʚ 2017 ʛʦʜʫ 859,4, ʪ.ʝ ʩʥʠʟʠʣʘʩʴ ʥʘ 29,5%,ʘ ʚ 2018 ʛ 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 17% ʠ ʩʦʩʪʘʚʠʣʘ 1036,5, ʚ 2019- ʥʘ 13,5% ʠ ʩʦʩʪʘʚʠʣʘ 1197,3, ʚ 2020 ʛʦʜʫ ï 

ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 5,1% ʠ ʩʦʩʪʘʚʠʣʘ 1140,2 ʥʘ 100. ʪʳʩ. ʥʘʩʝʣʝʥʠʷ.  
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ʊʘʙʣʠʮʘ 7. ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ ʥʘ 100. 000 ʥʘʩʝʣʝʥʠʷ 

ʚ ʈʊ 

ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ ʥʘ 100. 000 ʥʘʩʝʣʝʥʠʷ ʚ ʈʊ. 

2016 ʛ. 2017 ʛ. 2018ʛ. 2019ʛ. 2020 ʛ. 

1112,8 ʯʝʣ 859,4 ʯʝʣ 1036,5 ʯʝʣ 1197,3 ʯʝʣ 1140,2 ʯʝʣ 

 

 
ʈʠʩ.7. ʈʦʩʪ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ɸɻ ʥʘ 100 ʪʳʩ. ʯʝʣ. ʚ ʈʊ  

 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʍʘʪʣʦʥʩʢʦʡ ʠ ʉʦʛʜʠʡʩʢʦʡ 

ʦʙʣʘʩʪʷʭ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʫʚʝʣʠʯʠʣʠʩʴ, ʘ ʚ ɻʦʨʥʦ-ɹʘʜʘʭʰʘʥʩʢʦʡ 

ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ ʠ ʈʈʇ ʧʨʦʠʟʦʰʝʣ ʩʧʘʜ. ʊʘʢʞʝ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ 

ʧʨʦʠʟʦʰʝʣ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ɸɻ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩ ʫʯʝʪʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʧʨʦʛʨʘʤʤʳ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ, [5,ʩ.7] ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʵʬʬʝʢʪʠʚʥʦʝ ʩʥʠʞʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ɸʩʩʦʮʠʘʮʠʷ 

ʢʘʨʜʠʦʣʦʛʦʚ ʈʊ ʧʨʠʜʘʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʥʦʮʝʥʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ, ʢʘʢ ʩʨʝʜʠ ʰʠʨʦʢʠʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ, ʪʘʢ ʠ ʩʨʝʜʠ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʤʦʥʠʪʦʨʠʥʛʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʦʩʥʦʚʥʳʭ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [1,2,4, 8, 9]. 
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ʘʟʠʘʪʩʢʠʡ ʞʫʨʥʘʣ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʭʠʨʫʨʛʠʠ. 2008. -ˉ 2. -ʉ. 201. 
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ÞÌ׳×Ô×Ô ÝÚáÞÚÜÔ ÍÑØÚÜÔ׳ÚÔ ÝÔÝÞÑØÌÔ áßÙ ÐÌÜ ּתßØ׳ßÜÔÔ ÞÚּתÔÖÔÝÞÚÙ 

Ðìü ôù øìץú÷ì íñøúüôô ýôýþñøìô ïìüðôĄô āÿù þì״÷ô÷ öìüðì Ąÿðììýþ. Ðìü ýúāþúüô ûìþú÷úïôċô 
ôíþôðúôô ÿóî״úô ïìüðôĄô āÿù ðìü ּתÿø״ÿüôô ÞúĔôöôýþúù ðìü ֹוúõô ìîîì÷ ïôûñüþúùôċô ìüþñüôì÷ ­ 

40,3 Āúôó, ðìü ֹוúõô ðÿĊø ­ íñøúüôô ôĄñøôċô ðô÷ ­ 20 Āúôóüú ôĄĎú÷ øñöÿùìð. Ðìü ýúāþúüô 
ûìþú÷úïôċô ÿóî״úô ïìüðôĄô āÿù úù״ú 60,3 Āúôóüú ôĄסú÷ ùìøÿðì, ÿøÿøìù ״ìø íñøúü îì ״ìø Āìîþô 
ì״ú÷ôüú øÿìõċù øñöÿùìùð. Ôøüó, ïôûñüþúùôċô ìüþñüôì÷ íñøúüôô øìĆøÿ÷þìüôùô ðô÷ÿ üìï״ú íúץ 

øñøúùìð. Ïôûñüþúùôċô ìüþñüôì÷ ċöñ ìó úøô÷״úô ìýúýôô āìþìüô ôùöôĄúĀô ûìþú÷úïôċô üìï״úô øìסóô 
ýìü, íñøúüôô ôĄñøôċô ðô÷ îì ùúüìýúôô øÿóøôùô ðô÷ íì ״ôýúí øñüìîìð. Íñøúüôô ÿøÿøôô ÿóî״úô 
ïìüðôĄô āÿù ðìü ùúāôċāúô þúíñô ĔÿøĕÿüĒ ðìü ðìîüìô ìó ýú÷ô 2016 þú ýú÷ô 2020 - 50,8 Āúôó öú״ôĄ ČĀþ, 

öô ôù íìüúô ðìî÷ìþ þìøúĊ÷ô øÿýíìþ ìýþ. Ðìü ״ìøôù ðìîüì ðìü îô÷úċþ״úô Ýÿסðÿ áìþ÷úù ìĀóúôĄô 
ûìþú÷úïôċô ÿóî״úô ïìüðôĄô āÿù ðìü ֹוúõô ìîîì÷ 40,7% îì ðÿĊø 16,3% íì ץìõð ïôüôĀþì Ąÿðììýþ. Ðìü 
Îô÷úċþô Øÿāþúüô Ö״ôýþúùô ÍìðìāĄúù ùôýíìþ íì îô÷úċþ״úô Ýÿסðÿ áìþ÷úù 16,6 Āúôó öú״ôĄ ČĀþìùô 

íñøúüôô ÿóî״úô ïìüðôĄô āÿù øÿĄú״ôðì Ąÿðììýþ. Ôùăÿùôù, ðìü ðìîüìô ýú÷״úô 2016-2020 ðìü ùú״ôċô 
Ðìùסìüì ì÷ú״ôðì þì״÷ô÷ öìüðì Ąÿðì, ðìü úù 18,4 Āúôó öú״ôĄ ČĀþìùô ðôùìøôöìô ûìþú÷úïôċô ÿóî״úô 
ïìüðôĄô āÿù øÿìõċù öìüðì Ąÿð, öô ôù ðìü ùìîíìþô āÿð þìøúĊ÷ô øÿýíìþ íìüúô ֹוÿø״ÿü øñíúĄìð. Ðìü 

øìֹוøÿĆ, ïôüôĀþúü íì ïôûñüþúùôċô ìüþñüôì÷ íì 100 000 ùìĀìü ì״ú÷ ðìü ּתÿø״ÿüôô Þúֹוôöôýþúù ìó 
ýú÷ô 2016 þú ýú÷ô 2020 ìĀóúôĄ ČĀþììýþ. Úù ðìü ýú÷ô 2016 - íì 100 ״ìóúü ùìĀìü ì״ú÷ 1112,8 ùìĀìü îì 
ðìü ýú÷ô 2017 - 859,4 ùìĀìüüú þìĄöô÷ ðúð, ċĆùñ 29,5 Āúôó îì ðìü ýú÷ô 2018 - 17 Āúôó óôČð Ąÿðì 1036,5 
ùìĀìü, ýú÷ô 2019 - 13 55 Āúôóüú þìĄöô÷ ðúð. 1197,3 íúĄìð, ðìü ýú÷ô 2020 - 5,1 Āúôó öìø Ąÿðì, íì 1140,2 
íì 100 ĕìóúü ùìĀìü ìĕú÷Ē üúýþ úøìð. 

Öì÷ôðîúòì״ú: íñøúüô״úô ýôýþñøìô ïìüðôĄô āÿù, þì״÷ô÷ô ýúāþúüô íñøúüô״ú, ýôýþñøìô ðô÷ÿ 
üìï״ú, ïôûñüþúùôċô ìüþñüôì÷, Āìîþ, ùúüìýúïôô ðô÷, ðôùìøôöìô íñøúüô״ú. 

 

ɸʅɸʃʀɿ ʉʊʈʋʂʊʋʈʓ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ ɹʆʃɽɿʅʗʄʀ ʉʀʉʊɽʄʓ ʂʈʆɺʆʆɹʈɸʑɽʅʀʗ ɺ 

ʈɽʉʇʋɹʃʀʂɽ ʊɸɼɾʀʂʀʉʊɸʅ 

 ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʟʘʙʦʣʝʚʘʥʠʷ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ɺ ʩʪʨʫʢʪʫʨʝ 

ʧʝʨʚʠʯʥʦʡ ʧʘʪʦʣʦʛʠʠ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʈʊ ʧʝʨʚʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 

40,3%, ʚʪʦʨʦʝ ï ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ 20%. ɺ ʩʪʨʫʢʪʫʨʝ ʧʘʪʦʣʦʛʠʠ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʥʘ ʠʭ 

ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ 60,3%, ʠ ʦʥʠ ʦʧʨʝʜʝʣʷʶʪ ʚ ʮʝʣʦʤ, ʢʘʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʪʘʢ ʠ ʩʤʝʨʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ (ɸɻ) ʦʩʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʝʨʜʝʯʥʦï

ʩʦʩʫʜʠʩʪʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. ɸʨʪʝʨʠʘʣʴʥʫʶ ʛʠʧʝʨʪʝʥʟʠʶ ʨʘʩʩʤʘʪʨʠʚʘʶʪ, ʢʘʢ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ (ʀɹʉ) ʠ ʭʨʦʥʠʯʝʩʢʦʡ 

ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ (ʍʉʅ). ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʈʈʇ ʟʘ ʧʝʨʠʦʜ 2016 ʛ 

ʜʦ 2020 ʛʦʜʘ ʩʥʠʟʠʣʘʩʴ ʥʘ 50,8%, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ. ɿʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ 

ʚ ʉʦʛʜʠʡʩʢʦʡ ʠ ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʷʭ ʧʨʦʠʟʦʰʝʣ ʨʦʩʪ ʧʘʪʦʣʦʛʠʠ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʚ ʧʝʨʚʦʤ ʥʘ 

40,7% ʠ ʚʦ ʚʪʦʨʦʤ ʥʘ 16,3 %. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʉʦʛʜʠʡʩʢʦʡ ʠ ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʷʤʠ ʚ ɻʦʨʥʦʙʘʜʘʭʰʘʥʩʢʦʡ 

ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʟʦʰʝʣ ʩʧʘʜ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʥʘ 16,6%. ʊʘʢʞʝ ʙʳʣ 

ʦʪʜʝʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʨʘʡʦʥ ɼʘʥʛʘʨʳ ʚ ʧʝʨʠʦʜ 2016 ï 2020 ʛʦʜʘ, ʛʜʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ 

ʜʠʥʘʤʠʢʠ ʧʘʪʦʣʦʛʠʠ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʥʘ 18,4%, ʢʦʪʦʨʦʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʜʠʥʘʤʠʢʦʡ ʜʣʷ ʩʪʨʘʥʳ. ɺ ʦʙʱʝʤ, ʦʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ ʥʘ 100. 000 ʥʘʩʝʣʝʥʠʷ ʚ 

ʈʊ ʚ ʧʝʨʠʦʜ ʩ 2016 ʛ. ʧʦ 2020 ʛʦʜʦʚ ʚʳʨʦʩʣʘ. ɺ 2016 ʛʦʜʫ ʦʥʘ ʩʦʩʪʘʚʣʷʣʘ 1112,8 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, ʘ ʚ 

2017 ʛʦʜʫ 859,4, ʪ.ʝ ʩʥʠʟʠʣʘʩʴ ʥʘ 29,5%,ʘ ʚ 2018 ʛ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 17% ʠ ʩʦʩʪʘʚʠʣʘ 1036,5, ʚ 2019- ʥʘ 13,5% 

ʠ ʩʦʩʪʘʚʠʣʘ 1197,3, ʚ 2020 ʛʦʜʫ ï ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 5,1% ʠ ʩʦʩʪʘʚʠʣʘ 1140,2 ʥʘ 100. ʪʳʩ. ʥʘʩʝʣʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʙʦʣʝʚʘʥʠʷ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ, ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, ʩʤʝʨʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, 

ʜʠʥʘʤʠʢʘ ʟʘʙʦʣʝʚʘʥʠʡ. 

 

ANALYSIS OF THE STRUCTURE OF INCIDENCE OF DISEASES OF THE CIRCUL ATION SYSTEM 

IN THE REPUBLIC OF TAJIKISTAN  

This article analyzed the disease of the circulatory system. In the structure of the primary pathology of the 

circulatory organs in the Republic of Tatarstan, the first place is occupied by arterial hypertension - 40.3%, the 

second - by coronary heart disease - 20%. In the structure of the pathology of the circulatory organs, they account 

for 60.3%, and they generally determine both the morbidity and mortality of the population. Today, arterial 

hypertension (AH) remains the most common cardiovascular disease. Arterial hypertension is considered as one of 

the main risk factors for the development of cerebrovascular pathology, coronary heart disease (CHD) and chronic 
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heart failure (CHF). The overall morbidity of the circulatory organs in RRP for the period of 2016 to 2020 decreased 

by 50.8%, which is a positive trend for the state. During the same period, in the Sughd and Khatlon regions, an 

increase in the pathology of the circulatory organs occurred, in the first by 40.7% and in the second by 16.3%. 

Compared to the Sughd and Khatlon regions, in the Gornobadakhshan Autonomous Region, there was a decline in 

the incidence of circulatory organs by 16.6%. Also, the Dangara region was separately analyzed in the period 2016 - 

2020, where a decrease in the dynamics of the pathology of the circulatory organs by 18.4% was revealed, which in 

turn is a positive trend for the country. In general, the overall incidence of arterial hypertension per 100,000 

population in the Republic of Tajikistan increased from 2016 to 2020. In 2016, it was 1112.8 per 100 thousand of 

the population and in 2017 it was 859.4, i.e. it decreased by 29.5%, and in 2018 it increased by 17% and amounted 

to 1036.5, in 2019 - by 13 .5% and amounted to 1197.3, in 2020 it decreased by 5.1% and amounted to 1140.2 per 

100 thousand population. 

Key words: diseases of the circulatory system, analysis of the structure of morbidity, cardiovascular system, 

arterial hypertension, mortality, heart failure, disease dynamics. 
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ʋɼʂ:611.1 

ɺʃʀʗʅʀɽ ɺʓʉʆʂʆɻʆʈʅʓʍ ʌɸʂʊʆʈʆɺ ʅɸ ʆʈɻɸʅʀɿʄ ʏɽʃʆɺɽʂɸ  

 

ʈʫʩʪʘʤʦʚʘ ʃ.ʄ., ʄʠʨʰʘʭʠ ʄ. 
 

ɻʋ çʎʝʥʪʨ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʅɸʅʊè, 

 ʋʥʠʚʝʨʩʠʪʝʪ ʜʝ ʇʘʨʠʞ, ɻʦʩʧʠʪʘʣ ʃʘʨʠʙʦʡʟʝʡʨʝ, ʌʨʘʥʮʠʷ 

 

ʊʘʜʞʠʢʠʩʪʘʥ ʷʚʣʷʝʪʩʷ ʛʦʨʥʦʡ ʩʪʨʘʥʦʡ, ʪʘʢ ʢʘʢ 93% ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʘʚʣʷʶʪ ʛʦʨʳ: 

ʪʘʢʠʝ ʛʦʨʳ, ʢʘʢ ʇʘʤʠʨ, ʊʷʥʴ-ʐʘʥʴ ʠ ɻʠʩʩʘʨ-ɸʣʘʷ. ɺʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʟʘʥʠʤʘʶʪ ʛʦʨʥʳʝ ʭʨʝʙʪʳ ʇʘʤʠʨʘ ʩ ʚʳʩʦʯʘʡʰʠʤʠ ʚʝʨʰʠʥʘʤʠ ʉʦʤʦʥʠ (7495ʤ), ʉʠʥʦ 

(7154ʤ) ʠ ʧʠʢ ɽʚʛʝʥʠʠ ʂʦʨʞʝʥʝʚʩʢʦʡ (7105ʤ). ʉʦ ʚʨʝʤʝʥ ʇʦʣʷ ɹʝʨʪʘ ʠ ʠʟʜʘʥʠʷ La 

pression Barometrique ʙʳʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʨʝʜʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʦʛʦʨʴʷ ʥʘ 

ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ ʛʠʧʦʢʩʠʷ [1, 2]. 

 ʉʦʪʥʠ ʤʠʣʣʠʦʥʦʚ ʣʶʜʝʡ ʚ ʤʠʨʝ ʧʨʦʞʠʚʘʶʪ ʚ ʛʦʨʥʳʭ ʤʝʩʪʥʦʩʪʷʭ, ʪ.ʝ. ʚ ʫʩʣʦʚʠʷʭ 

ʛʠʧʦʢʩʠʠ [3]. ɻʦʨʥʘʷ ʛʠʧʦʢʩʠʷ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʚʳʩʦʪʝ 2000ʤ, ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʧʘʨʮʠʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ [4]. ʂʨʦʤʝ ʛʠʧʦʙʘʨʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʜʨʫʛʠʭ 

ʚʳʩʦʢʦʛʦʨʥʳʭ ʬʘʢʪʦʨʦʚ ʚʣʠʷʶʱʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ: ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʩʣʦʞʥʦ-

ʣʝʜʷʥʦʝ ʧʦʢʨʳʪʠʝ, ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʳ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʠʟʣʫʯʝʥʠʷ, ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ, ʩʠʣʴʥʳʝ ʚʝʪʨʳ, ʚʳʩʦʢʘʷ ʠʦʥʠʟʘʮʠʷ ʚʦʟʜʫʭʘ [5-9].  

ɹʦʣʝʝ ʟʥʘʯʠʤʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʴʷ 

ʷʚʣʷʶʪʩʷ: 

Á  ʫʨʦʚʝʥʴ ʚʳʩʦʪʳ; 

Á  ʚʣʠʷʥʠʝ ʰʠʨʦʪʳ ; 

Á  ʨʘʟʣʠʯʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʟʳ ʞʠʟʥʠ ʥʘ ʚʳʩʦʪʝ; 

Á  ʬʠʟʠʦʧʘʪʦʣʦʛʠʷ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʴʷ. 

ʋʨʦʚʝʥʴ ʚʳʩʦʪʳ: ʘ) ʘʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ ʛʦʨ ʜʦ 1500 ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 200-500ʤ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ ʥʘʟʳʚʘʝʪʩʷ ʥʠʟʢʦʛʦʨʴʝ; ʙ) ʘʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ 1500-2500 ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

500-1500ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʥʘʟʳʚʘʝʪʩʷ ʩʨʝʜʥʝʛʦʨʴʝ; ʘʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ ʛʦʨ ʚʳʰʝ 2500ʤ 

ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʙʦʣʝʝ 1500ʤ. ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʵʪʦ ʠ ʝʩʪʴ ʚʳʩʦʢʦʛʦʨʴʝ.  

ʉʣʦʡ ʘʪʤʦʩʬʝʨʳ ɿʝʤʣʠ ʤʝʞʜʫ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʩʪʨʘʪʦʩʬʝʨʦʡ ʥʘʟʳʚʘʝʪʩʷ 

ʪʨʦʧʦʩʬʝʨʦʡ, ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʳʩʦʪʝ ʦʪ 8 ʜʦ 15ʢʤ ʠ ʟʘʚʠʩʠʪ ʦʪ 

ʰʠʨʦʪʳ ʠ ʚʨʝʤʝʥʠ ʛʦʜʘ. ʅʘ ʵʢʚʘʪʦʨʝ ʪʨʦʧʦʩʬʝʨʘ ʪʦʣʱʝ, ʯʝʤ ʥʘ ʧʦʣʶʩʘʭ. ɺʳʩʦʪʘ ʩʚʷʟʘʥʘ ʩ 

ʪʦʣʱʠʥʦʡ ʚʦʟʜʫʭʘ ʚ ʪʨʦʧʦʩʬʝʨʝ. ʉ ʚʳʩʦʪʦʡ ʥʘ ʢʘʞʜʳʝ 1000ʤ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʩʨʝʜʥʝʤ 

ʩʥʠʞʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 6,4ÁC. ʕʪʦʪ ʘʪʤʦʩʬʝʨʥʳʡ ʩʣʦʡ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 80% ʦʪ ʦʙʱʝʡ 

ʤʘʩʩʳ ʘʪʤʦʩʬʝʨʳ. ɺ ʵʪʦʤ ʩʣʦʝ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʴʰʠʥʩʪʚʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʤʝʥʥʦ ʚ ʵʪʦʤ ʩʣʦʝ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʢʨʫʛʦʚʦʨʦʪ ʚʦʜʳ ʠ ʩʦʜʝʨʞʘʪʴʩʷ 

ʙʦʣʴʰʘʷ ʤʘʩʩʘ ʚʦʜʷʥʦʛʦ ʧʘʨʘ [10]. 

- ʇʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ: ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʤʘʩʩʫ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪʩʷ ʚ ʦʜʥʦʤ 

ʢʫʙʠʯʝʩʢʦʤ ʤʝʪʨʝ, ʠʟʤʝʨʷʝʤʘʷ ʚ ʢʠʣʦʛʨʘʤʤʘʭ ʥʘ ʢʫʙʠʯʝʩʢʠʡ ʤʝʪʨ (ʢʛ/ʤ3). ʇʣʦʪʥʦʩʪʴ 

ʚʦʟʜʫʭʘ ʙʦʣʴʰʝ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ (1,225 ʢʛ/ʤ3 ʧʨʠ 15Áʉ) ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʚʳʩʦʪʦʡ [11]. 

ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʜʘʚʣʝʥʠʷ ʠ ʧʣʦʪʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ 

ʫʤʝʥʴʰʘʪʴʩʷ ʚʜʚʦʝ ʢʘʞʜʳʝ ʧʷʪʴ ʪʳʩʷʯ ʤʝʪʨʦʚ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚʳʛʣʷʜʠʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ : 

- ʥʠʞʝ 20 ʢʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʥʘʭʦʜʠʪʩʷ 90% ʘʪʤʦʩʬʝʨʳ; 

- ʥʠʞʝ 10 ʢʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʨʘʩʧʦʣʦʞʝʥʦ 75% ʘʪʤʦʩʬʝʨʳ; 

- ʥʠʞʝ 5 ʢʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʥʘʭʦʜʠʪʩʷ 50% ʘʪʤʦʩʬʝʨʳ. 

 ɿʝʤʣʷ ʦʢʨʫʞʝʥʘ ʛʘʟʦʚʦʡ ʦʙʦʣʦʯʢʦʡ ï ʘʪʤʦʩʬʝʨʦʡ. ɺʝʩ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪ 

ʩʠʣʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ɿʝʤʣʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ [12, 13], ʢʦʪʦʨʦʝ 

ʩʦʩʪʘʚʣʷʝʪ 760 ʤʤ ʨʪ. ʩʪ. ʠʣʠ 1013 ʛʇʘ (ʛʇʘ) ʥʘ ʫʨʦʚʥʝ ʤʦʨʷ ʠ ʚ ʩʨʝʜʥʠʭ ʰʠʨʦʪʘʭ. 

ʅʠʞʥʠʡ ʩʣʦʡ ʘʪʤʦʩʬʝʨʳ ïʪʨʦʧʦʩʬʝʨʘ, ʪʦʣʱʠʥʘ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʦʪ ʰʠʨʦʪʳ (17 000ʤ ʥʘ 

ʵʢʚʘʪʦʨʝ ʠ 6 000 ʤ ʥʘ ʧʦʣʶʩʘʭ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʟʥʘʢʠ ʛʠʧʦʢʩʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʩʦʪʦʡ, 

ʚ ʧʦʣʷʨʥʳʭ ʰʠʨʦʪʘʭ ʙʫʜʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʥʠʞʝ, ʯʝʤ ʚ ʵʢʚʘʪʦʨʠʘʣʴʥʳʭ ʨʝʛʠʦʥʘʭ [14]. 

ɸʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʚʳʩʦʪʦʡ [15]. ʉʥʠʞʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ 



15 
 

ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʢ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʤʦʣʝʢʫʣ ʢʠʩʣʦʨʦʜʘ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʘʞʜʦʡ ʢʣʝʪʢʠ.  

ʉʦʩʪʘʚ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ: 21 % ʢʠʩʣʦʨʦʜʘ, 78 % ʘʟʦʪʘ, 0,04 % ʉʆ2 ʠ ʠʥʝʨʪʥʳʭ 

ʛʘʟʦʚ. ʇʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʦʢʨʫʞʘʶʱʝʤ ʚʦʟʜʫʭʝ, 

ʩʦʩʪʘʚʣʷʝʪ 21% ʦʪ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʇʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʫʤʝʥʴʰʘʝʪʩʷ 

ʚ ʪʦʡ ʞʝ ʧʨʦʧʦʨʮʠʠ, ʯʪʦ ʠ ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʚʳʩʦʪʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʤʦʨʷ ʵʪʦ 

760 ʭ 21% = 160 ʤʤ ʨʪʫʪʥʦʛʦ ʩʪʦʣʙʘ. ʅʘ ʚʝʨʰʠʥʝ ʀʩʤʦʠʣʘ ʉʦʤʦʥʠ, (7495ʤ) 380 ʭ 21% = 

78,75 ʤʤ ʨʪ.x21%=84,0 ʤʤ, ʘ ʥʘ ʚʝʨʰʠʥʝ ('ʕʚʝʨʝʩʪʘ) ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ 230 x 21% = 48 ʤʤ 

ʨʪʫʪʥʦʛʦ ʩʪʦʣʙʘ, ʠʣʠ ʯʫʪʴ ʤʝʥʴʰʝ ʪʨʝʪʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʤʦʨʷ [16,12]. 

ʂʘʯʝʩʪʚʦ ʜʦʩʪʫʧʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʩʥʠʞʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 50% ʥʘ ʚʳʩʦʪʝ 5500ʤ (ʨʠʩ. 1). 

 

  
ʈʠʩ. 1. ʕʚʦʣʶʮʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʚʳʩʦʢʦʛʦʨʴʝ 

 

ʇʨʠ ʛʠʧʦʢʩʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʚʢʣʶʯʘʝʪʩʷ ʟʘʱʠʪʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʤʝʭʘʥʠʟʤʳ, 

ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʢʣʝʪʦʯʥʦʡ ʦʢʩʠʛʝʥʘʮʠʠ. ɻʠʧʦʢʩʠʷ ʷʚʣʷʝʪʩʷ ʥʝʠʟʙʝʞʥʳʤ 

ʦʛʨʘʥʠʯʝʥʠʝʤ. ʅʠʢʘʢʠʝ ʧʨʦʩʪʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʥʝ ʤʦʛʫʪ ʟʘʤʝʥʠʪʴ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʘʜʘʧʪʘʮʠʶ. ʆʩʪʨʘʷ ʛʠʧʦʢʩʠʷ ʨʘʟʚʠʚʘʝʪʩʷ ʜʦ ʜʝʩʷʪʠ ʯʘʩʦʚ ʧʨʝʙʳʚʘʥʠʷ 

ʥʘ ʚʳʩʦʪʝ, ʘ ʭʨʦʥʠʯʝʩʢʘʷ ʛʠʧʦʢʩʠʷ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʠ ʜʦʣʛʦʤ ʥʘʭʦʞʜʝʥʠʝ ʥʘ ʚʳʩʦʪʝ [17]. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʜʘʝʪ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʢʦʣʦ 1 

ʛʨʘʜʫʩʘ ʎʝʣʴʩʠʷ ʥʘ ʢʘʞʜʳʝ 150ʤ. ʕʪʦʪ ʛʨʘʜʠʝʥʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʰʠʨʦʪʳ (ʋʵʩʪ 

ʠ ʜʨ, 1983). 

ʆʜʥʘʢʦ ʚʣʠʷʥʠʝ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʥʘ ʚʜʳʭʘʝʤʳʡ ʚʦʟʜʫʭ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʝʝ ʚʘʞʥʳʤ 

ʥʘ ʙʦʣʴʰʠʭ ʚʳʩʦʪʘʭ. ʇʨʠ ʚʜʳʭʘʥʠʠ ʚʦʟʜʫʭʘ ʚ ʚʝʨʭʥʝʝ ʙʨʦʥʭʠʘʣʴʥʦʝ ʜʝʨʝʚʦ ʦʥ 

ʩʦʛʨʝʚʘʝʪʩʷ, ʫʚʣʘʞʥʷʝʪʩʷ, ʠ ʥʘʩʳʱʘʝʪʩʷ ʧʘʨʦʤ ʧʨʠ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ɸʙʩʦʣʶʪʥʘʷ ʚʣʘʞʥʦʩʪʴ ï ʵʪʦ ʤʘʩʩʘ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʥʘ ʝʜʠʥʠʮʫ ʦʙʲʸʤʘ ʛʘʟʘ ʧʨʠ 

ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʕʪʦ ʟʥʘʯʝʥʠʝ ʯʨʝʟʚʳʯʘʡʥʦ ʥʠʟʢʦʝ ʥʘ ʙʦʣʴʰʦʡ ʚʳʩʦʪʝ, 

ʧʦʪʦʤʫ ʯʪʦ ʜʘʚʣʝʥʠʝ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʦʯʝʥʴ ʥʠʟʢʦʝ ʧʨʠ ʧʦʥʠʞʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ.  

ɼʘʞʝ ʥʘʩʳʱʝʥʥʳʡ ʚʦʟʜʫʭ ʥʝ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʤʥʦʛʦ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʠʟ ʟʘ ʦʯʝʥʴ 

ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʆʯʝʥʴ ʥʠʟʢʘʷ ʚʣʘʞʥʦʩʪʴ ʥʘ ʙʦʣʴʰʦʡ ʚʳʩʦʪʝ ʯʘʩʪʦ ʚʳʟʳʚʘʝʪ 

ʦʙʝʟʚʦʞʠʚʘʥʠʝ. ʅʝʦʱʫʪʠʤʘʷ ʧʦʪʝʨʷ ʚʦʜʳ, ʚʳʟʚʘʥʥʘʷ ʚʝʥʪʠʣʷʮʠʝʡ, ʚʝʣʠʢʘ ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʟʘ ʩʯʸʪ ʩʫʭʦʩʪʠ ʚʜʳʭʘʝʤʦʛʦ ʚʦʟʜʫʭʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʚʝʥʪʠʣʷʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ. ʊʘʢ, ʚʙʣʠʟʠ ʚʝʨʰʠʥʳ ʕʚʝʨʝʩʪʘ 

ʦʙʱʘʷ ʚʝʥʪʠʣʷʮʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ ʧʷʪʴ ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʧʨʠ 

ʪʘʢʦʤ ʞʝ ʫʨʦʚʥʝ ʘʢʪʠʚʥʦʩʪʠ. 
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ɹʦʣʝʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨ ʚʣʠʷʥʠʷ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ, ʘ ʪʘʢʞʝ ʪʝʤʧʝʨʘʪʫʨʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʦʨʛʘʥʠʟʤ. ʍʦʣʦʜʦʚʳʝ ʪʨʘʚʤʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʛʦʨʘʭ. ɸʜʘʧʪʘʮʠʷ ʢ 

ʭʦʣʦʜʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʦʙʤʝʥʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ 

ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ. 

ɺʣʠʷʥʠʝ ʰʠʨʦʪʳ. ʐʠʨʦʪʘ ï ʵʪʦ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʢʦʦʨʜʠʥʘʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ 

ʫʛʣʦʚʳʤ ʟʥʘʯʝʥʠʝʤ, ʧʦʣʦʞʝʥʠʷ ʪʦʯʢʠ ʥʘ ɿʝʤʣʝ, ʢ ʩʝʚʝʨʫ ʠʣʠ ʶʛʫ ʦʪ ʵʢʚʘʪʦʨʘ, ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʴʶ. ʅʘ ʧʦʣʶʩʘʭ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʙʦʣʴʰʝʡ ʚʳʩʦʪʝ (ʬʘʢʪʠʯʝʩʢʘʷ ʚʳʩʦʪʘ + 500ʤ ʜʦ 1000ʤ). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʩʦʢʦʛʦʨʥʳʝ 

ʨʝʛʠʦʥʳ ʚʳʛʣʷʜʷʪ ʧʦ-ʨʘʟʥʦʤʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʰʠʨʦʪʳ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ɻʘʚʘʡʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʚʳʩʦʪʝ 4500ʤ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ, ʠʩʧʳʪʫʝʤʳʡ ʧʦ ʧʨʠʙʳʪʠʠ ʠʤʝʝʪ ʪʦʣʴʢʦ ʦʢʦʣʦ 68% ʩʚʦʝʡ ʚʤʝʩʪʠʤʦʩʪʠ ʦʪ 

ʫʨʦʚʥʷ ʤʦʨʷ. 

ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʚ ʩʦʯʝʪʘʥʠʠ, ʧʨʠ ʚʳʩʦʢʦʛʦʨʥʦʡ ʙʦʣʝʟʥʠ ʚʣʠʷʶʪ ʥʘ 

ʣʶʜʝʡ ʧʦ-ʨʘʟʥʦʤʫ. ʅʝʢʦʪʦʨʳʝ ʥʘʯʠʥʘʶʪ ʩʪʨʘʜʘʪʴ ʦʪ ʢʠʩʣʦʨʦʜʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʫʞʝ ʥʘ 

ʚʳʩʦʪʝ 2000ʤ, ʘ ʜʨʫʛʠʝ ʞʝ ʥʝ ʯʫʚʩʪʚʫʶʪ ʝʸ ʵʬʬʝʢʪʘ ʜʘʞʝ ʥʘ 4000ʤ.  

ɼʝʡʩʪʚʠʝ ʚʳʩʦʪʳ ʚ ʨʘʡʦʥʝ 2500-3000ʤ ʦʱʫʪʠʤʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʦ ʟʜʦʨʦʚʳʭ 

ʥʝʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʞʠʪʝʣʝʡ ʨʘʚʥʠʥ, ʘ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʦʱʫʱʘʝʪʩʷ ʠ ʥʘ 

ʤʝʥʴʰʠʭ ʚʳʩʦʪʘʭ. 

ʂʘʯʝʩʪʚʦ ʧʨʝʙʳʚʘʥʠʷ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʚʠʩʠʪ ʦʪ ʘʜʘʧʪʘʮʠʠ ʠ 

ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʢʘʞʜʦʛʦ ʠʥʜʠʚʠʜʘ [18]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ 

ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ ʠ ʝʸ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʟʝʨʚʘ, ʯʪʦ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʘʢʮʠʷʭ ʠʩʧʳʪʫʝʤʳʭ ʜʘʞʝ ʧʨʠ 

ʫʩʣʦʚʠʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʜʥʦʨʦʜʥʦʩʪʠ ʢʦʣʣʝʢʪʠʚʘ: ʣʝʛʢʦʝ ʥʝʜʦʤʦʛʘʥʠʝ ʧʦʷʚʣʷʝʪʩʷ ʥʘ 

ʚʳʩʦʪʝ 4000ʤ, ʘ ʦʩʪʨʘʷ ʛʦʨʥʘʷ ʙʦʣʝʟʥʴ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʫ 15-20% ʫʯʘʩʪʥʠʢʦʚ ʧʦʜʲʸʤʘ [8, 

9]. 

ʆʙ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʨʝʙʳʚʘʥʠʷ ʚ ʛʦʨʘʭ ʛʦʚʦʨʠʣʠ ʚ ʧʝʨʚʳʝ ʛʦʜʳ 

ʦʩʚʦʝʥʠʷ ʨʫʩʩʢʠʤʠ ʚʦʡʩʢʘʤʠ ʇʘʤʠʨʘ ʠ ʊʷʥʴ-ʐʘʥʷ, ʪʘʢ ʢʘʢ ʤʥʦʛʠʝ ʩʦʣʜʘʪʳ ʩʪʨʘʜʘʣʠ ʦʪ 

ʛʦʨʥʦʡ ʙʦʣʝʟʥʠ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʫʪʨʘʯʠʚʘʣʠ ʯʘʩʪʠʯʥʦ ʠʣʠ 

ʧʦʣʥʦʩʪʴʶ ʩʚʦʶ ʙʦʝʩʧʦʩʦʙʥʦʩʪʴ (ɻʦʨʙʘʯʝʚ ʇ.ʂ, 1890; ʂʫʟʥʝʮʦʚ ʅ.ɽ.,1894; ʊʨʝʪʴʷʢʦʚ 

ʅ.ʅ.,1897). ɹʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʣʠʮʘ, ʧʨʠʟʚʘʥʥʳʝ ʚ ʦʪʨʷʜ ʠʟ ʨʘʟʣʠʯʥʳʭ ʛʫʙʝʨʥʠʡ, ʧʨʠ 

ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦ-ʨʘʟʥʦʤʫ ʧʝʨʝʥʦʩʠʣʠ ʥʝʜʦʩʪʘʪʦʢ ʢʠʩʣʦʨʦʜʘ. ʅʘʠʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʳʤʠ ʦʢʘʟʘʣʠʩʴ ʫʨʦʞʝʥʮʳ ʆʨʝʥʙʫʨʛʩʢʦʡ ʛʫʙʝʨʥʠʠ, ʥʘʠʤʝʥʝʝ ï ʎʘʨʩʪʚʘ 

ʇʦʣʴʩʢʦʛʦ. ʂʘʯʝʩʪʚʦ ʧʨʝʙʳʚʘʥʠʷ ʚ ʚʳʩʦʢʦʛʦʨʴʝ ʟʘʚʠʩʠʪ ʦʪ ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʤʝʭʘʥʠʟʤ 

ʢʘʞʜʦʛʦ ʠʥʜʠʚʠʜʘ ʘ ʪʘʢʞʝ ʦʪ ʫʩʧʝʰʥʦʛʦ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʘʜʘʧʪʘʮʠʶ ʢ ʚʳʩʦʪʝ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʴʷ 

ʧʨʘʚʠʣʴʥʝʝ ʥʘʟʳʚʘʪʴ ʘʢʢʣʠʤʘʪʠʟʘʮʠʝʡ, ʪ.ʢ. ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʴʷ ʧʦʤʠʤʦ ʩʥʠʞʝʥʠʝ 

ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʟʜʫʭʝ, ʦʨʛʘʥʠʟʤ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʜʨʫʛʠʭ 

ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʇʨʠ ʵʪʦʤ ʨʘʟʥʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʛʦʨʘʭ, 

ʥʘʧʨʠʤʝʨ, ʥʘ ʇʘʤʠʨʝ, ʂʘʚʢʘʟʝ ʠʣʠ ɸʣʴʧʘʭ, ʚʳʟʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʧʨʠ 

ʧʦʜʲʸʤʝ ʥʘ ʦʜʥʫ ʠ ʪʫ ʞʝ ʚʳʩʦʪʫ [19]. 

ɺ ʛʦʨʥʦʡ ʤʝʜʠʮʠʥʝ ʨʘʟʣʠʯʘʶʪ ʧʦʧʫʣʷʮʠʦʥʥʫʶ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ, ʜʣʠʪʝʣʴʥʫʶ, 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʫʶ ʠ ʬʣʶʢʪʫʘʮʠʦʥʥʫʶ ʘʜʘʧʪʘʮʠʶ. ʇʦʧʫʣʷʮʠʦʥʥʘʷ ʘʜʘʧʪʘʮʠʷ ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ ʢʦʨʝʥʥʳʭ ʞʠʪʝʣʠ ʛʦʨʥʳʭ ʤʝʩʪʥʦʩʪʷʭ, ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʤ ʬʦʥʝ. ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʘʜʘʧʪʘʮʠʷ ʨʘʟʚʠʚʘʝʪʩʷ ʫ ʚʨʝʤʝʥʥʳʭ ʞʠʪʝʣʠ ʛʦʨ ʚ 

ʧʨʦʮʝʩʩʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʞʠʟʥʠ ʚ ʛʦʨʘʭ. ʆ ʜʣʠʪʝʣʴʥʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ 

ʛʦʚʦʨʷʪ ʪʦʛʜʘ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʞʠʚʸʪ ʪʘʤ ʤʥʦʛʠʝ ʛʦʜʳ, ʠʥʦʛʜʘ ʩ ʩʘʤʦʛʦ ʨʦʞʜʝʥʠʷ (ʝʩʣʠ 

ʨʦʜʠʪʝʣʠ ʥʝ ʷʚʣʷʶʪʩʷ ʢʦʨʝʥʥʳʤʠ ʞʠʪʝʣʷʤʠ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ). ʌʣʶʢʪʫʘʮʠʦʥʥʘʷ 

ʘʜʘʧʪʘʮʠʷ ʫ ʪʝʭ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʯʝʨʝʜʫʶʪ ʪʨʫʜ ʥʘ ʚʳʩʦʪʘʭ ʠ ʥʘ ʨʘʚʥʠʥʝ. ʕʪʦʪ ʚʠʜ 

ʘʜʘʧʪʘʮʠʠ ʩʘʤʳʡ ʩʣʦʞʥʳʡ ʠ ʤʘʣʦʠʟʫʯʝʥʥʳʡ ʚʠʜ ʘʜʘʧʪʘʮʠʠ [20, 21]. 

ɸʜʘʧʪʘʮʠʷ ʷʚʣʷʝʪʩʷ ʥʘʯʘʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʥʘ ʦʩʪʨʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʩʦʢʦʛʦʨʥʦʡ 

ʛʠʧʦʢʩʠʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʚʝʥʪʠʣʷʮʠʠ ʠ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ. 
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ʕʪʦ ʥʘʯʘʣʴʥʘʷ ʬʘʟʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʠʩʧʳʪʘʪʴ ʚʦ ʚʨʝʤʷ ʧʦʝʟʜʢʠ ʧʦ ʢʘʥʘʪʥʦʡ ʜʦʨʦʛʝ ʠʣʠ 

ʧʦʣʸʪʘ ʥʘ ʚʦʟʜʫʰʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, ʘ ʪʘʢʞʝ ʚʦ ʚʨʝʤʷ ʛʦʥʢʠ ʚ ʚʳʩʦʢʠʭ ʛʦʨʘʭ ʚ ʪʝʯʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʵʬʬʝʢʪʦʤ ʚʳʩʦʪʥʦʡ ʛʠʧʦʢʩʠʠ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʘʮʠʷ 

ʢʘʨʦʪʠʜʥʳʭ ʭʝʤʦʨʝʮʝʧʪʦʨʦʚ ʩ ʜʚʫʤʷ ʧʦʩʣʝʜʩʪʚʠʷʤʠ: ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʠ ʠ ʘʢʪʠʚʘʮʠʠ 

ʘʜʨʝʥʝʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʕʪʠ ʭʝʤʦʨʝʮʝʧʪʦʨʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʟʦʥʝ ʧʦʚʳʰʝʥʥʦʛʦ 

ʢʨʦʚʦʪʦʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʦʨʛʘʥʘʤʠ. ʆʩʥʦʚʥʳʤ ʨʘʟʜʨʘʞʠʪʝʣʝʤ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ 

ʭʝʤʦʨʝʮʝʧʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʛʠʧʦʢʩʠʷ ʟʘ ʩʯʸʪ ʩʥʠʞʝʥʠʷ ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ 

ʢʨʦʚʠ. 

 ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʩʥʠʞʝʥʠʠ ʨʆ2 ʚ ʢʨʦʚʠ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʠʤʧʘʪʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ, 

ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪ ʢ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʤr ʨʝʘʢʮʠʷʤ (ʪʘʭʠʢʘʨʜʠʷ, ʧʦʚʳʰʝʥʠʝ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ) ʠ ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʠ ʣʸʛʢʠʭ. ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ ʢʦʤʧʝʥʩʘʪʦʨʥʳʤ 

ʨʝʘʢʮʠʷʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʢʘʞʜʫʶ ʤʠʥʫʪʫ ʚ ʢʣʝʪʢʠ. 

ʆʜʥʘʢʦ, ʵʪʦ ʧʨʠʚʝʜʸʪ ʢ ʧʝʨʝʥʘʛʨʫʟʢʝ ʣʛyʢʠʭ ʠ ʩʝʨʜʮʘ [22, 23]. 

ɸʢʢʣʠʤʘʪʠʟʘʮʠʷ ï ʵʪʦ ʧʨʦʮʝʩʩ ʠʣʠ ʨʝʟʫʣʴʪʘʪ ʧʨʠʚʳʢʘʥʠʷ ʢ ʥʦʚʦʤʫ ʢʣʠʤʘʪʫ ʠʣʠ 

ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ. ɸʢʢʣʠʤʘʪʠʟʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʣʠʮ, ʚʨʝʤʝʥʥʦ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʙʦʣʴʰʦʡ 

ʚʳʩʦʪʝ, ʠ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʧʦʟʚʦʣʷʝʪ ʠʤ ʧʝʨʝʥʦʩʠʪʴ ʙʦʣʴʰʠʝ ʚʳʩʦʪʳ. ɽʩʣʠ 

ʚʦʟʜʝʡʩʪʚʠʝ ʛʠʧʦʢʩʠʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʙʦʣʝʝ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ, ʦʨʛʘʥʠʟʤ ʧʨʠʚʦʜʠʪ ʚ 

ʜʝʡʩʪʚʠʝ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʘʜʘʧʪʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʩʪʝʧʝʥʥʦ ʩʤʝʥʷʶʪ 

ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʶ ʠ ʪʘʭʠʢʘʨʜʠ.ʁ ʕʪʠ ʤʝʭʘʥʠʟʤʳ ʙʫʜʫʪ ʵʬʬʝʢʪʠʚʥʳ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʩʦʪʳ ʙʫʜʝʪ ʧʦʩʪʝʧʝʥʥʳʤ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ [24]. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʬʝʥʦʤʝʥʦʤ ʷʚʣʷʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʧʦʣʠʮʠʪʝʤʠʠ, ʢʦʪʦʨʘʷ 

ʫʚʝʣʠʯʠʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢʨʦʚʠ ʢ ʪʨʘʥʩʧʦʨʪʫ ʢʠʩʣʦʨʦʜʘ. ʇʦʚʳʰʝʥʠʝ ʛʝʤʘʪʦʢʨʠʪʘ 

ʩʪʘʥʦʚʠʪʩʷ ʟʘʤʝʪʥʳʤ ʪʦʣʴʢʦ ʯʝʨʝʟ 8-10 ʜʥʝʡ ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʚʳʩʦʪʝ. ɻʝʤʘʪʦʢʨʠʪ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴ 50-60% ʧʨʠ ʧʨʝʙʳʚʘʥʠʠ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ ʥʘ ʚʳʩʦʪʝ ʙʦʣʝʝ 4500 ʤ 

ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ [25 ]. ɺ ʨʘʙʦʪʝ, ʧʦʩʚʷʱʸʥʥʦʡ ʠʟʫʯʝʥʠʶ ʠʟʤʝʥʝʥʠʡ ʢʘʨʪʠʥʳ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʴʷ ʊʷʥʴ-ʐʘʥʷ ʠ ʇʘʤʠʨʘ, ʦʪʤʝʯʝʥʦ 

ʧʦʚʳʰʝʥʠʝ ʛʝʤʘʪʦʢʨʠʪʘ ʥʘ 2-3 ʜʝʥʴ ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʚʳʩʦʪʝ 3600ʤ [26,24]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʚ ʫʩʣʦʚʠʷʭ 

ʚʳʩʦʢʦʛʦʨʴʷ ʥʘ ʚʳʩʦʪʘʭ 3000-4000ʤ ʠ ʚʳʰʝ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʶʪ ʥʝʜʦʩʪʘʪʦʢ ʢʠʩʣʦʨʦʜʘ ʚ 

ʦʨʛʘʥʠʟʤʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʟʨʘʩʪʘʝʪ ʦʧʘʩʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʸʢʘ ʣʸʛʢʠʭ ʠ ʜʨʫʛʠʭ 

ʚʳʩʦʢʦʛʦʨʥʳʭ ʧʘʪʦʣʦʛʠʡ.  

ʇʨʠ ʦʩʪʨʦʡ ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʚʢʣʶʯʘʶʪʩʷ ʩʨʦʯʥʳʝ ʠ 

ʜʦʣʛʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ ʠ ʩʠʩʪʝʤ. ʇʨʠ ʠʩʪʦʱʝʥʠʠ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ 

ʦʨʛʘʥʠʟʤʝ ʨʘʟʚʠʚʘʝʪʩʷ ʨʷʜ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ [27]. 

ʇʨʠ ʛʠʧʦʢʩʠʠ ʨʘʟʚʠʚʘʝʪʩʷ ʣʸʛʦʯʥʘ ̫ʘʨʪʝʨʠʘʣʴʥʘ ̫ʛʠʧʝʨʪʝʥʟʠ,̫ ʢʦʪʦʨʘʷ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʝʨʜʝʯʥʦʛʦ ʚʳʙʨʦʩʘ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʣʸʛʢʠʭ. ɻʠʧʝʨʚʝʥʪʠʣʷʮʠʷ, ʚʳʟʚʘʥʥʘʷ ʛʠʧʦʢʩʠʝʡ, ʚʳʟʳʚʘʝʪ 

ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʘʣʢʘʣʦʟ, ʢʦʪʦʨʳʡ ʥʘʨʫʰʘʝʪ ʤʦʟʛʦʚʦʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ [28]. 

ɻʠʧʦʢʩʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʮʝʥʪʨʘʣʴʥʳʭ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ ʬʫʥʢʮʠʡ. ʅʘʨʫʰʘʶʪʩʷ ʩʦʥ, ʙʜʠʪʝʣʴʥʦʩʪʴ, ʘʧʧʝʪʠʪ. 

ʇʨʦʠʟʚʦʣʴʥʘʷ ʤʦʪʦʨʠʢʘ ʥʘʨʫʰʝʥʘ ʚʦ ʚʩʝʭ ʝʸ ʢʦʤʧʦʥʝʥʪʘʭ [29, 30]. 

ɺ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʪʘʢʞʝ, ʠʟʤʝʥʷʝʪʩʷ ʚʦʜʥʦ-ʩʦʣʝʚʦʡ ʦʙʤʝʥ. ʇʨʠ ʥʦʨʤʘʣʴʥʦʡ 

ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʠʫʨʝʟ, ʫʤʝʥʴʰʘʝʪʩʷ ʦʙʲʸʤ ʧʣʘʟʤʳ, ʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ. ɺʩʝ ʮʠʨʢʫʣʠʨʫʶʱʠʝ ʞʠʜʢʦʩʪʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʦʪ ʧʝʨʠʬʝʨʠʠ ʢ 

ʮʝʥʪʨʫ, ʯʪʦ ʝʱʸ ʙʦʣʴʰʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʝʨʝʛʨʫʟʢʝ ʤʘʣʦʛʦ ʢʨʫʛʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʋ 

ʥʝʢʦʪʦʨʳʭ ʤʘʣʦʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʣʶʜʝʡ ʥʘʨʫʰʘʝʪʩʷ ʜʚʠʞʝʥʠʝ ʚʦʜʳ ʠ ʠʦʥʦʚ ʚ ʚʠʜʝ 

ʟʘʜʝʨʞʢʠ ʞʠʜʢʦʩʪʠ (ʣʦʢʘʣʴʥʳʝ ʦʪʢyʠ ʥʘ ʣʠʮʝ ʠ ʢʦʥʝʯʥʦʩʪʷʭ). ʇʘʜʝʥʠʝ 

ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʩʚʷʟʘʥʥʦʝ ʩ ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʝʡ, ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʪʝʨʶ ʚʦʜʳ 

ʯʝʨʝʟ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʝʟʚʦʞʠʚʘʥʠʶ [30, 31]. 

ɸʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʧʦʢʦʝ ʧʨʠ ʛʠʧʦʢʩʠʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʥʦʝ, ʘ ʧʨʠ 

ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ ʠ ʧʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʚʳʩʦʪʝ ï ʧʦʚʳʰʝʥʦ. 
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ʉʦʩʫʜʳ ʩʝʪʯʘʪʢʠ ʛʣʘʟ ʨʘʩʰʠʨʷʶʪʩʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʨʫʰʝʥʠʠ ʤʦʟʛʦʚʦʛʦ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦ ʢʨʦʚʦʠʟʣʠʷʥʠʡ. ʕʪʦ ʩʦʩʪʦʷʥʠʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʨʝʙʳʚʘʶʱʠʭ 

ʥʘ ʚʳʩʦʪʝ 5500ʤ. ʇʦʚʳʰʝʥʥʘʷ ʧʨʦʜʫʢʮʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʸʤʘ ʧʣʘʟʤʳ 

ʢʨʦʚʠ ʧʨʠʚʦʜʷʪ ʢ ʧʦʚʳʰʝʥʠʶ ʚʷʟʢʦʩʪʠ ʢʨʦʚʠ, ʥʘʨʫʰʝʥʠʶ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʫʩʠʣʝʥʥʦʛʦ ʪʨʦʤʙʦʦʙʨʘʟʦʚʘʥʠʷ [32, 33]. 

ʇʨʠ ʧʨʝʙʳʚʘʥʠʠ ʚ ʚʳʩʦʪʥʳʭ ʫʩʣʦʚʠʷʭ ʩʝʨʜʮʝʙʠʝʥʠʝ ʚ ʥʘʯʘʣʴʥʫʶ ʬʘʟʫ ʫʩʢʦʨʷʝʪʩʷ, ʘ 

ʟʘʪʝʤ ʧʦʩʪʝʧʝʥʥʦ ʟʘʤʝʜʣʷʝʪʩʷ [34-35]. 

ʏʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʚʳʩʦʢʦʛʦʨʴʝ ʷʚʣʷʶʪʩʷ ʨʘʩʩʪʨʦʡʩʪʚʘ 

ʧʠʱʝʚʘʨʝʥʠʷ: ʚʟʜʫʪʠʝ ʞʠʚʦʪʘ, ʜʠʘʨʝʷ, ʟʘʧʦʨʳ, ʥʘʨʫʰʝʥʠʷ ʘʧʧʝʪʠʪʘ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ 

ʩʢʦʨʝʝ ʨʝʟʫʣʴʪʘʪʦʤ ʩʥʠʞʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʯʝʤ ʛʠʧʦʢʩʠʠ [36]. 

ʅʘ ʚʳʩʦʪʝ ʙʦʣʝʝ 3000ʤ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʢʨʦʚʠ ʧʘʜʘʝʪ ʥʘ 10% ʚʦ ʚʨʝʤʷ ʩʥʘ. 

ʇʨʠ ʵʪʦʤ ʥʘʨʫʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʩʥʘ: ʣʘʪʝʥʪʥʦʩʪʴ ʩʥʘ, ʧʘʫʟʳ ʜʳʭʘʥʠʷ, ʬʨʘʛʤʝʥʪʘʮʠʷ ʩʥʘ, 

ʦʱʫʱʝʥʠʝ ʥʝʭʚʘʪʢʠ ʚʦʟʜʫʭʘ [37]. ɼʳʭʘʪʝʣʴʥʳʝ ʧʘʫʟʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʯʠʥʷʪʴ 

ʙʝʩʧʦʢʦʡʩʪʚʘ, ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʤʠʢʨʦʧʨʦʙʫʞʜʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʦʟʦʙʥʦʚʠʪʴ 

ʜʳʭʘʥʠʝ ʠ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʢʠʩʣʦʨʦʜʘ ʚ ʢʨʦʚʠ. ʇʨʠʸʤ ʘʣʢʦʛʦʣʷ ʠʣʠ ʫʩʧʦʢʦʠʪʝʣʴʥʳʭ 

ʩʨʝʜʩʪʚ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʮʝʥʪʨ ʜʳʭʘʥʠʷ [38,24,25] 

 ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ 

ʚʳʩʦʢʦʛʦʨʴʷ ʥʝ ʪʦʣʴʢʦ ʨʘʟʚʠʚʘʝʪʩʷ ʛʦʨʥʘʷ ʙʦʣʝʟʥʴ ʠ ʦʪʸʢ ʣʝʛʢʠʭ, ʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʝʱʸ ʨʷʜ 

ʜʨʫʛʠʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ [39]. 

ʈʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʬʦʨʤʳ ʛʦʨʥʳʭ ʜʠʟʘʜʘʧʪʘʮʠʡ: 

I. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʨʛʘʥʠʟʤʝʥʥʳʝ ʜʠʟʘʜʘʧʪʘʮʠʠ. 1. ʆʩʪʨʘʷ ʛʦʨʥʘʷ ʙʦʣʝʟʥʴ; ʘ) 

ʘʥʦʢʩʠʯʝʩʢʦʝ ʫʜʫʰʴʝ; ʙ) ʩʢʨʳʪʘʷ ʬʦʨʤʘ; ʚ) ʚʳʨʘʞʝʥʥʘʷ ʬʦʨʤʘ; 2. ʆʩʪʨʳʝ ʛʦʨʥʳʝ 

ʢʦʣʣʘʧʩʳ; 3. ɻʦʨʥʘʷ ʙʦʣʝʟʥʴ ʚ ʧʦʜʦʩʪʨʦʡ ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʬʦʨʤʝ. 

II. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʠʩʪʝʤʥʳʝ ʜʠʟʘʜʘʧʪʘʮʠʠ. 1. ɼʠʟʘʜʘʧʪʘʮʠʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ: 

ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʥʘ, ʛʦʨʥʳʝ ʥʝʚʨʦʟʳ, ʛʦʨʥʳʝ ʧʩʠʭʦʟʳ, ʣʝʜʥʠʢʦʚʦʝ ʫʪʦʤʣʝʥʠʝ, ʛʦʨʥʳʡ 

ʦʩʪʨʳʡ ʦʪʸʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ; 2. ɼʠʟʘʜʘʧʪʘʮʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ: ʦʩʪʨʦʝ 

ʛʦʨʥʦʝ ʫʪʦʤʣʝʥʠʝ ʤʠʦʢʘʨʜʘ (ʩʠʥʜʨʦʤ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʤʠʦʢʘʨʜʘ), ʛʦʨʥʳʝ ʦʯʘʛʦʚʳʝ 

ʜʠʩʪʨʦʬʠʠ ʤʠʦʢʘʨʜʘ (ʩʠʥʜʨʦʤ ʧʦʚʨʝʞʜʝʥʠʷ ʤʠʦʢʘʨʜʘ), ʧʝʨʚʠʯʥʘʷ ʛʦʨʥʘʷ ʘʨʪʝʨʠʘʣʴʥʘʷ 

ʣʝʛʦʯʥʘʷ ʛʠʧʝʨʪʦʥʠʷ; 3. ɼʠʟʘʜʘʧʪʘʮʠʷ ʩʠʩʪʝʤʳ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ: ʛʦʨʥʳʝ ʜʳʭʘʪʝʣʴʥʳʝ 

ʘʨʠʪʤʠʠ, ʛʦʨʥʳʝ ʢʘʪʘʨʳ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʛʦʨʥʳʡ ʦʩʪʨʳʡ ʦʪʸʢ ʣʸʛʢʠʭ; 4. 

ɼʠʟʘʜʘʧʪʘʮʠʷ ʩʠʩʪʝʤʳ ʢʨʦʚʠ: ʢʨʦʚʦʪʝʯʝʥʠʷ, ʪʨʦʤʙʦʟʳ, ʚʳʩʦʢʦʛʦʨʥʘʷ ʵʨʠʪʨʝʤʠʷ; 5. 

ɼʠʟʘʜʘʧʪʘʮʠʷ ʜʨʫʛʠʭ ʩʠʩʪʝʤ: ʛʦʨʥʘʷ ʦʩʪʨʘʷ ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʛʦʨʥʘʷ ʧʝʯʝʥʦʯʥʘʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʛʦʨʥʳʝ ʦʩʪʨʳʝ ʷʟʚʳ ʞʝʣʫʜʦʢ ʠ ʜʨ. [40,38,37,36,31]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʬʠʟʠʦʧʘʪʦʣʦʛʠʠ ʥʘ ʙʦʣʴʰʦʡ ʚʳʩʦʪʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʠʧʦʢʩʠʠ ʚʦʟʥʠʢʘʝʪ ʦʢʠʩʣʝʥʠʝ ʢʨʦʚʠ, ʦʪʸʢ ʤʦʟʛʘ ʠ 

ʣʸʛʢʠʭ. [40]. 

ʉʜʘʚʣʝʥʠʝ ʥʘʙʫʭʰʝʡ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩʚʦʜʦʤ ʯʝʨʝʧʘ, ʚʢʣʠʥʠʚʘʥʠʝ ʤʦʟʞʝʯʢʘ ʚ 

ʩʪʚʦʣ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʠ ʧʨʠ ʦʪʸʢʝ ʤʦʟʛʘ. ʉʢʦʨʦʪʝʯʥʦʩʪʴ 

ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʯʠʥ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʧʦ ʧʨʠʥʮʠʧʫ ʧʦʨʦʯʥʦʛʦ 

ʢʨʫʛʘ, ʢʦʛʜʘ ʧʦʩʣʝʜʩʪʚʠʝ ʫʩʫʛʫʙʣʷʶʪ ʠʩʭʦʜʥʫʶ ʧʨʠʯʠʥʫ, ʘ ʠʩʭʦʜʥʘʷ ʧʨʠʯʠʥʘ ʫʩʫʛʫʙʣʷʝʪ 

ʩʣʝʜʩʪʚʠʝ: ʩʜʘʚʣʝʥʠʝ ʚʝʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʩʠʣʴʥʦʤʫ ʦʪʸʢʫ. ʆʪʸʢ, 

ʚʳʟʚʘʥʥʳʡ ʧʝʨʝʦʭʣʘʞʜʝʥʠʝʤ, ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʠʩʦʝʜʠʥʠʪʴʩʷ ʢ ʵʪʦʤʫ. ɺ ʧʝʨʝʦʭʣʘʞʜʝʥʥʳʭ 

ʪʢʘʥʷʭ, ʥʘʨʫʰʘʝʪʩʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ (ʧʦʵʪʦʤʫ ʟʘʤʝʨʟʰʠʝ ʪʢʘʥʠ 

ʦʪʝʢʘʶʪ) [ 41]. 

ʆʪʸʢ ʣʸʛʢʠʭ ʠʣʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚʦʟʥʠʢʘʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʥʘ ʙʦʣʴʰʠʭ ʚʳʩʦʪʘʭ, ʘ ʧʨʠ ʙʦʣʴʰʦʤ ʤʦʨʦʟʝ ʵʪʦʪ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 8-12 ʯʘʩʦʚ, 

ʚʤʝʩʪʦ ʦʙʳʯʥʳʭ 24 ʯʘʩʦʚ. ʀʟʤʝʥʝʥʠʝ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʚʢʣʶʯʘʷ ʥʘʨʫʰʝʥʠʝ 

ʫʤʩʪʚʝʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʩʦʥʣʠʚʦʩʪʴ, ʟʘʪʦʨʤʦʞʝʥʥʦʩʪʴ (ʩʪʫʧʦʨ) ʠ ʥʘʨʫʰʝʥʠʝ 

ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝʥʠʡ (ʘʪʘʢʩʠʷ), ʢʦʤʘ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ï ʩʤʝʨʪʴ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʨʠ 

ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʦʩʪʨʦʡ ʛʦʨʥʦʡ ʙʦʣʝʟʥʠ ʧʨʠ ʚʳʩʦʪʥʦʤ ʦʪʸʢʝ ʤʦʟʛʘ.[42] 

 ʄʘʩʩʠʚʥʦʝ ʧʝʥʦʦʙʨʘʟʦʚʘʥʠʝ ʧʨʠ ʦʪʸʢʘ ʣʸʛʢʠʭ, ʚʳʟʳʚʘʶʱʝʝ ʘʩʬʠʢʩʠʶ ʜʳʭʘʪʝʣʴʥʳʭ 

ʧʫʪʝʡ, ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʠ [43].  
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ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʚ 

ʚʳʩʦʢʦʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ ,ʯʪʦ ʥʘ ʨʷʜʫ ʩ ʛʠʧʦʢʩʠʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ 

ʚʳʩʦʢʦʛʦʨʴʝ ʤʦʛʫʪ ʩʪʘʪʴ ʩʝʨʴʸʟʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʨʘʟʣʠʯʥʳʭ ʥʘʨʫʰʝʥʠʝ ʦʨʛʘʥʦʚ ʠʩʠʩʪʝʤ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʘ ʨʷʜʫ ʩ ʛʠʧʦʢʩʠʝʡ, ʩʫʱʝʩʪʚʫʶʪ 

ʜʨʫʛʠʝ ʚʳʩʦʢʦʛʦʨʥʳʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʳʩʦʪʘ ʛʦʨ, ʰʠʨʦʪʘ, ʩʢʦʨʦʩʪʴ 

ʚʝʪʨʘ, ʨʘʜʠʘʮʠʷ ʠ ʧʠʪʘʥʠʝ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʠʩʪʝʤʫ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʜʳʭʘʥʠʷ, ʥʝʨʚʥʫʶ 

ʩʠʩʪʝʤʫ, ʚʳʜʝʣʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ, ʥʘ ʧʩʠʭʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. ɿʥʘʥʠʝ ʚʣʠʷʥʠʷ ʵʪʠʭ 

ʬʘʢʪʦʨʦʚ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷʭ ʤʦʛʫʪ ʧʦʤʦʯʴ ʚʨʘʯʘʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʢʦʤʠʩʩʠʠ 

ʧʦ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʫ ʣʠʮ, ʥʘʧʨʘʚʣʷʝʤʳʭ ʥʘ ʨʘʙʦʪʫ ʠʣʠ ʩʣʫʞʙʫ ʚ ʛʦʨʥʫʶ ʤʝʩʪʥʦʩʪʴ. 

ʋʯʠʪʳʚʘʷ ʵʪʠ ʜʘʥʥʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʚʦʧʨʦʩʫ ʧʦ 

ʧʝʨʝʤʝʱʝʥʠʶ ʣʶʜʝʡ ʠʟ ʜʦʣʠʥʳ ʚ ʚʳʩʦʢʦʛʦʨʥʳʝ ʨʘʡʦʥʳ. ʆʙʷʟʘʪʝʣʴʥʦ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ 

ʚʳʩʦʢʦʛʦʨʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʦʨʛʘʥʠʟʤ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʥʜʠʜʘʪʦʚ ʥʘ ʜʦʣʞʥʦʩʪʴ ʩ 

ʚʳʩʦʢʠʤʠ ʘʜʘʧʪʘʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ. ʉʨʝʜʠ ʥʠʭ ʧʨʦʚʝʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ 

ʬʠʟʠʯʝʩʢʫʶ ʚʳʥʦʩʣʠʚʦʩʪʴ ʠ ʧʩʠʭʦ-ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʩʫʱʝʩʪʚʫʝʪ ʢʦʤʧʣʝʢʩ ʪʝʩʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʧʦ ʚʳʥʦʩʣʠʚʦʩʪʠ ʯʝʣʦʚʝʢʘ 

ʥʘ ʢʠʩʣʦʨʦʜʥʦʝ ʛʦʣʦʜʘʥʠʝ, ʢʦʪʦʨʳʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʯʝʪʳʨʝ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ: 1) 

ʛʠʧʦʢʩʠʯʝʩʢʠʝ ʧʨʦʙʳ; 2) ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ; 3) ʙʘʨʦʢʘʤʝʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ; 4) 

ʢʦʤʧʣʝʢʩʥʳʝ ʩʧʦʩʦʙʳ, ʢʘʢ ʩʦʯʝʪʘʥʠʝ ʵʪʠʭ ʪʨʸʭ ʤʝʪʦʜʦʚ. ʂʨʦʤʝ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʜʝʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʩʪʨʝʩʩ-ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʠ ʣʠʮ, ʚʥʦʚʴ ʧʨʠʙʳʚʰʠʭ ʚ 

ʛʦʨʥʫʶ ʤʝʩʪʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʩʦʯʝʪʘʥʠʝ ʚʣʠʷʥʠʷ ʚʩʝʭ ʚʳʩʦʢʦʛʦʨʥʳʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʣʶʜʝʡ 

ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʩʪʨʝʩʩʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʦʥʠ ʥʝ ʩʤʦʛʫʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʚʳʩʦʢʦʛʦʨʥʳʤ ʫʩʣʦʚʠʷʤ ʠ ʜʣʠʪʝʣʴʥʦʤʫ ʩʪʨʝʩʩʫ ʠ ʜʠʟʘʜʘʧʪʘʮʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʜʝʧʨʝʩʩʠʠ ʠ ʫʭʫʜʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ, ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʠ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. 

ʅʘʨʷʜʫ ʩ ʧʘʪʦʛʝʥʥʳʤʠ ʚʣʠʷʥʠʷʤʠ ʚʳʩʦʢʦʛʦʨʥʳʭ ʬʘʢʪʦʨʦʚ ʦʪʤʝʯʘʝʪʩʷ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʚʳʩʦʢʦʛʦʨʴʷ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ʉʨʝʜʠ ʬʘʢʪʦʨʦʚ ʩʧʦʩʦʙʥʳʭ 

ʦʢʘʟʘʪʴ ʘʢʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʝʨʚʦʚ ʦʨʛʘʥʠʟʤʘ 

ʩʧʦʨʪʩʤʝʥʦʚ ʠ ʨʦʩʪ ʩʧʝʮʠʘʣʴʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʦʜʥʦ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʟʘʥʠʤʘʶʪ ʪʨʝʥʠʨʦʚʢʠ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ. ʊʨʝʥʠʨʦʚʢʠ ʚ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʢʦʤʧʣʝʢʩʘ ʘʜʘʧʪʠʚʥʳʭ ʨʝʘʢʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʦʩʪ 

ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʩʦʟʜʘʶʱʠʭ ʫʩʣʦʚʠʷ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʚʳʩʪʫʧʣʝʥʠʷ ʥʘ 

ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʚ ʫʩʣʦʚʠʷʭ ʨʘʚʥʠʥʳ. ʕʪʦ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʳʡ ʚʦʧʨʦʩ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ, 

ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʛʦʨʥʦʛʦ ʪʫʨʠʟʤʘ ʠ ʩʧʦʨʪʘ. ɼʣʷ ʨʘʟʚʠʪʠʷ ʛʦʨʥʦʛʦ ʪʫʨʠʟʤʘ ʠ ʩʧʦʨʪʘ 

ʦʙʷʟʘʪʝʣʴʥʦ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʚʳʩʦʢʦʛʦʨʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ. 
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ÞÌæÝÔÜÔ ÚØÔ×ÇÚÔ ÍÌ×ÌÙÐÖÊÇ ÍÌ ÍÌÐÌÙÔ ÔÙÝÚÙ 

Ýìðĕú øô÷÷ôúù ùìĀìü úðìøúù ðìü ùúĕôċĕúô öĘĕýúü, ðìü Ąìüúôþô ïôûúöýôċ ðìü þìøúøô Ĕìĕúù 
óôùðìïĒ øñöÿùìùð. Ðìü íìüúíìüô ïôûúöýôċ, ċö ץìþúü úøô÷״úô ðôïìüô íì÷ìùðö״ íì íìðìùô ôùýúù 

þìĆýôü øñüìýúùìùð. ׳ìùïúøô ïôûúöýôċ ðìü íìðìù øñāìùôóø״úô øÿ״úĀôóìþ îì ֹוÿíüúùöÿùìùðì ĀìĆú÷ 
øñĄìîìùð, öô íì úöýôïñùìþýôċô ״ÿֹוìõüì øÿýúôðìþ øñöÿùìùð. Íúċð ïÿĀþ, öô øÿþúíôö Ąÿðìù íì Ąìüúôþô 
ïôûúöýôċ îì ðôïìü úøô÷ĕúô íì÷ìùðöĘĕ íñĄþìü íì āÿýÿýôċþĕúô Āìüðôô íìðìù îì óìāôüìô Āôóôú÷úïôô úù 
îúíìýþì ìýþ. Ýúöôùúùô Þúֹוôöôýþúù, öô ðìü øìùúþôץô ö״ôýþúù íì ýìü øñíìüìùð, íì Ąìüúôþô 

íì÷ìùðöĘĕ øÿþúíôץ Ąÿðììùð, ìøøú ùìîúøìðìïúù íì ôù øôùþìץìô íì÷ìùðö״ ðìü íìðìù íú þìסõôüúþô 
øÿāþì÷ôĀ ü íì ü øñĄìîìùð. Ûìý ìó ôù āÿýÿýôċþĕúô íì÷ìùðöĘĕ, øú ðìü ôù øìėú÷ì öĘĄôĄ öìüðñø, öô 
íìĆóñ ăñùìöĕúô íì÷ìùðôüú þìîýôĀ öÿùñø. ãñùìö״úñ, öô øñþìîúùìùð íì Āôóôú÷úïôċô ôùýúù þìĆýôü 

üìýúùìùð. Ôùăÿùôù íìĆóñ øìĀ״ÿø״úñ, öô íìüúô þôííô ûñĄïôüôöÿùìùðì óìüÿüìùð, ֹוìøĆíìýþ öìüðì 
Ąÿðììùð. Ðìü ôù ýìøþô þìðėôėúþ øìĀĕÿøĕúô øÿìõċù ôýþôĀúðì Ąÿðììùð, ìó ėìíô÷ô: þìĆüôĀô íì÷ìùðĒ, 
þìĆýôüô ìüó, Āôóôú÷úïôċô øÿĕôþô öĘĕôýþúù, Āìóìĕúô ïÿùúïÿùô íôú÷úïôô ĕìČþ ðìü íì÷ìùðĒ îì 
ûìþúĀôóôú÷úïôċ ðìü íì÷ìùðĒ. 

Öì÷ôðîúòì״ú: Āôóôú÷úïôċô ôùýúù, ö״״úô íì÷ìùð, ïôûúöýôċ, øÿþúíôץĄìî, øÿþúíôėĄìîĒ, 

Þúֹוôöôýþúù. 

 

ɺʃʀʗʅʀɽ ɺʓʉʆʂʆɻʆʈʅʓʍ ʌɸʂʊʆʈʆɺ ʅɸ ʆʈɻɸʅʀɿʄ ʏɽʃʆɺɽʂɸ  

ʇʦ ʚʩʝʤʫ ʤʠʨʫ ʧʨʦʞʠʚʘʶʪ ʩʦʪʥʠ ʤʠʣʣʠʦʥʦʚ ʣʶʜʝʡ ʚ ʛʦʨʥʳʭ ʤʝʩʪʥʦʩʪʷʭ, ʪ.ʝ. ʚ ʫʩʣʦʚʠʷʭ ʛʠʧʦʢʩʠʠ. 

ʅʘʨʷʜʫ ʩ ʛʠʧʦʢʩʠʝʡ, ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʜʨʫʛʠʭ ʚʳʩʦʢʦʛʦʨʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ʇʨʠ 

ʛʠʧʦʢʩʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʚʢʣʶʯʘʁʪʩʷ ʟʘʱʠʪʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʢʣʝʪʦʯʥʦʡ 

ʦʢʩʠʛʝʥʘʮʠʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʜʘʧʪʘʮʠʷ ʢ ʫʩʣʦʚʠʷʤ ʛʠʧʦʢʩʠʠ ʠ ʢ ʜʨʫʛʠʤ ʚʳʩʦʢʦʛʦʨʥʳʤ ʬʘʢʪʦʨʘʤ ʚʦ 

ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ ʠ ʝʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʟʝʨʚʘ. ɾʠʪʝʣʠ 

ʊʘʜʞʠʢʠʩʪʘʥʘ, ʞʠʚʫʱʠʝ ʚ ʛʦʨʥʳʭ ʤʝʩʪʥʦʩʪʷʭ, ʘʜʘʧʪʠʨʦʚʘʣʠʩʴ ʢ ʚʳʩʦʛʦʨʥʳʤ ʫʩʣʦʚʠʷʤ, ʥʦ ʚʥʦʚʴ 

ʧʨʠʙʳʚʘʶʱʠʝ ʚ ʚʳʩʦʢʦʛʦʨʥʳʡ ʨʝʛʠʦʥ, ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʦʨʛʘʥʠʟʤʝ. ʉʣʝʜʫʷ ʵʪʠʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʚʳʩʦʢʦʛʦʨʴʷ, ʤʳ ʧʦʧʳʪʘʣʠʩʴ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʪʴ ʥʝʢʦʪʦʨʳʝ ʚʳʩʦʪʥʳʝ ʧʘʨʘʤʝʪʨʳ. 

ʇʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʬʠʟʠʦʣʦʛʠʶ ʯʝʣʦʚʝʢʘ. ʊʘʢʞʝ ʦʙʦʙʱʠʣʠ ʥʝʢʦʪʦʨʳʝ ʧʦʥʷʪʠʷ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ. ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʦʥʷʪʠʷ, ʪʘʢʠʝ ʢʘʢ: ʦʧʨʝʜʝʣʝʥʠʝ ʚʳʩʦʪʳ, ʚʣʠʷʥʠʝ ʰʠʨʦʪʳ, ʬʠʟʠʦʣʦʛʠʷ ʛʦʨʥʦʡ ʩʨʝʜʳ, 

ʨʘʟʣʠʯʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʟʳ ʞʠʟʥʠ ʥʘ ʚʳʩʦʪʝ ʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʥʘ ʚʳʩʦʪʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʟʠʦʣʦʛʠʷ ʯʝʣʦʚʝʢʘ, ʚʳʩʦʢʦʛʦʨʴʝ, ʛʠʧʦʢʩʠʷ, ʘʜʘʧʪʘʮʠʷ, ʘʢʢʣʠʤʘʪʠʟʘʮʠʷ, 

ʊʘʜʞʠʢʠʩʪʘʥ. 

 

INFLUENCE OF HIGH -MOUNTAIN  FACTORS ON THE HUMAN BODY  

Around one hundred million people in the world live on mountainous regions under hypobaric, hypoxic and 

hypothermic conditions. These high altitude environments will have a significant impact on the physiology of the 

human body. During hypoxia, protective and compensatory mechanisms are activated in the body for adaptation to 

hypoxic conditions and impact of other high-mountain factors largely depends on the individual characteristics of 

the organism and its physiological reserve. In Tajikistan, the fact that living at high altitude is a daily occurrence, the 

inhabitants benefit from a physiological adaptation. However, displacement of newcomers to high altitude areas is 

also common and can pose severe health problems. Because we will try in this review, describe some high altitude 

parameters that can influence to human physiology. We summarized certain concepts necessary for preventive 

medicine. Rather certain notions strictly used in this field such as the definition of altitude, the effects of latitude, the 

physiology of the mountain environment, the different biological phases of life at altitude and the pathophysiology 

at altitude. 

Key words: Human physiology, high altitude, hypoxia, adaptation, acclimatization, Tajikistan,  
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ʋɼʂ:618.2/.3 

ʆʎɽʅʂɸ ʄɸʈʂɽʈʆɺ ɸʇʆʇʊʆɿɸ ʀ ɸʅɻʀʆɻɽʅɽɿɸ ɺ ʂɸʏɽʉʊɺɽ 

ʇʈɽɼʀʂʊʆʈʆɺ ʇɽʈʀʅɸʊɸʃʔʅʓʍ ʀʉʍʆɼʆɺ ʋ ɹɽʈɽʄɽʅʅʓʍ ɾɽʅʑʀʅ ʉ 

ʍʈʆʅʀʏɽʉʂʆʁ ɺɽʅʆɿʅʆʁ ʅɽɼʆʉʊɸʊʆʏʅʆʉʊʔʖ 

 

ʂʘʤʠʣʦʚʘ ʄ.ʗ., ʈʘʬʠʝʚʘ ɿ.ʍ. 

ɻʋ çʅʀʀ ʘʢʫʰʝʨʩʪʚʘ, ʛʠʥʝʢʦʣʦʛʠʠ ʠ ʧʝʨʠʥʘʪʦʣʦʛʠʠè ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʈʊ, 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʨʦʙʣʝʤʘ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ. ʇʨʝʥʘʪʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʧʣʦʜʘ ʠ ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʠʩʭʦʜʳ ʟʘʚʠʩʷʪ ʦʪ ʤʥʦʛʠʭ 

ʬʘʢʪʦʨʦʚ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʙʫʜʫʱʝʡ 

ʤʘʪʝʨʠ. ʕʢʩʪʨʘʛʝʥʠʪʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʧʨʠʯʠʥ ʨʘʟʚʠʪʠʷ 

ʨʘʟʣʠʯʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʪʝʯʝʥʠʷ ʨʦʜʦʚ, ʤʘʪʝʨʠʥʩʢʦʡ ʠ 

ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ [4].  

ʉʨʝʜʠ ʙʝʨʝʤʝʥʥʳʭ ʠ ʨʦʜʠʣʴʥʠʮ ʚʘʨʠʢʦʟʥʘʷ ʙʦʣʝʟʥʴ ʠ ʭʨʦʥʠʯʝʩʢʘʷ ʚʝʥʦʟʥʘʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ (ʍɺʅ) ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʡ ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʚ 

ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ʊʨʘʜʠʮʠʦʥʥʘʷ ʤʥʦʛʦʨʦʞʜʘʝʤʦʩʪʴ ʚ 

ʥʘʰʝʡ ʩʪʨʘʥʝ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʚʘʨʠʢʦʟʥʦʡ ʙʦʣʝʟʥʠ 

ʩʨʝʜʠ ʞʝʥʱʠʥ ʜʝʪʦʨʦʜʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʘ ʪʘʢʞʝ ʩʨʝʜʠ ʙʝʨʝʤʝʥʥʳʭ[1, 6,14].  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʠʩʬʫʥʢʮʠʷ ʵʥʜʦʪʝʣʠʷ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʚ ʧʘʪʦʛʝʥʝʟʝ 

ʨʘʟʚʠʪʠʷ ʧʣʘʮʝʥʪʘʨʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ [5, 8, 11]. 

ʇʣʘʮʝʥʪʘʨʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʥʘʨʫʰʝʥʠʷʤʠ ʛʦʨʤʦʥʘʣʴʥʦʡ, 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʠ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʬʫʥʢʮʠʡ ʧʣʘʮʝʥʪʳ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʩʠʥʜʨʦʤʘ ʟʘʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʩʦʟʜʘʶʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ 

ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ. ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʉɿʈʇ ʚ ʩʪʨʫʢʪʫʨʫ ʧʨʠʯʠʥ 

ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 24% [2, 3, 7, 10]. 

ʉʘʤʘ ʧʦ ʩʝʙʝ ʚʘʨʠʢʦʟʥʘʷ ʙʦʣʝʟʥʴ ʩʚʷʟʘʥʘ ʩ ʜʠʩʬʫʥʢʮʠʝʡ ʵʥʜʦʪʝʣʠʷ. ʇʨʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʦʪʤʝʯʘʝʪʩʷ ʫʩʫʛʫʙʣʝʥʠʝ ʜʠʩʬʫʥʢʮʠʠ ʵʥʜʦʪʝʣʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ 

ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʧʣʘʮʝʥʪʘʨʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ [9, ʩ.12]. 

 ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʩʪʘʶʪʩʷ ʥʝ ʜʦ ʢʦʥʮʘ ʠʟʫʯʝʥʥʳʤʠ ʚʦʧʨʦʩʳ ʬʫʥʢʮʠʠ ʵʥʜʦʪʝʣʠʷ ʫ 

ʧʘʮʠʝʥʪʦʢ ʩ ʦʩʣʦʞʥʝʥʠʷʤʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʕɻɿ, ʚʟʘʠʤʦʩʚʷʟʠ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ 

ʜʠʩʬʫʥʢʮʠʠ ʵʥʜʦʪʝʣʠʷ ʩ ʧʝʨʠʥʘʪʘʣʴʥʳʤʠ ʠʩʭʦʜʘʤʠ. ʊʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ 

ʥʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʳʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ. ɸʢʪʫʘʣʴʥʦ 

ʠʟʫʯʝʥʠʝ ʩʚʷʟʠ ʫʨʦʚʥʝʡ ʤʘʨʢʝʨʦʚ ʘʧʦʧʪʦʟʘ ʠ ʘʥʛʠʦʛʝʥʝʟʘ ʩ ʯʘʩʪʦʪʦʡ ʩʠʥʜʨʦʤʘ ʟʘʜʝʨʞʢʠ 

ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ [7, ʩ.13]. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʫʨʦʚʥʠ ʤʘʨʢʝʨʦʚ ʘʧʦʧʪʦʟʘ ʠ ʘʥʛʠʦʛʝʥʝʟʘ 

ʠ ʩʦʧʦʩʪʘʚʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʩ ʧʝʨʠʥʘʪʘʣʴʥʳʤʠ ʠʩʭʦʜʘʤʠ ʫ ʙʝʨʝʤʝʥʥʳʭ ʩ ʚʘʨʠʢʦʟʥʦʡ 

ʙʦʣʝʟʥʴʶ 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʤʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʙʝʨʝʤʝʥʥʳʝ 

ʩ ʚʘʨʠʢʦʟʥʦʡ ʙʦʣʝʟʥʴʶ, ʧʦʩʪʫʧʠʚʰʠʝ ʚ ʠʥʩʪʠʪʫʪ ʘʢʫʰʝʨʩʪʚʘ, ʛʠʥʝʢʦʣʦʛʠʠ ʠ 

ʧʝʨʠʥʘʪʦʣʦʛʠʠ ʄɿ ʠ ʉɿʅ ʈʊ. ʂʨʠʪʝʨʠʷʤʠ ʚʢʣʶʯʝʥʠʷ ʚʦ ʚʩʝ ʦʙʩʣʝʜʦʚʘʥʥʳʝ ʛʨʫʧʧʳ 

ʷʚʠʣʩʷ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʚʦʟʨʘʩʪ ʠ ʪʨʝʪʠʡ ʪʨʠʤʝʩʪʨ ʙʝʨʝʤʝʥʥʦʩʪʠ. ɺ ʦʩʥʦʚʥʫʶ ʛʨʫʧʧʫ 

ʚʢʣʶʯʝʥʳ ʙʝʨʝʤʝʥʥʳʝ ʩ ʚʘʨʠʢʦʟʥʦʡ ʙʦʣʝʟʥʴʶ ʠ ʍɺʅ (I ʠ II ʩʪʝʧʝʥʴ ʍɺʅ). ɼʣʷ ʦʮʝʥʢʠ 

ʩʦʩʪʦʷʥʠʷ ʚʝʥʦʟʥʦʡ ʩʠʩʪʝʤʳ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ CEAP, 

ʧʨʝʜʣʦʞʝʥʥʘʷ ʚ 1994 ʛʦʜʫ ʥʘ 6-ʤ ʩʲʝʟʜʝ ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʚʝʥʦʟʥʦʛʦ ʬʦʨʫʤʘ (1994 ʛʦʜ). 

ɸʙʙʨʝʚʠʘʪʫʨʘ CEAP: ʉ-ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ (ʘʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʝ ʠ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʝ 

ʪʝʯʝʥʠʝ), ɽ-ʵʪʠʦʣʦʛʠʷ(ʧʝʨʚʠʯʥʘʷ, ʚʪʦʨʠʯʥʘʷ, ʚʨʦʞʜʝʥʥʘʷ), A-ʘʥʘʪʦʤʠʯʝʩʢʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ (ʧʦʚʝʨʭʥʦʩʪʥʳʝ, ʧʝʨʬʦʨʘʥʪʥʳʝ, ʛʣʫʙʦʢʠʝ ʚʝʥʳ), ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʷʚʣʝʥʠʷ (ʨʝʬʣʶʢʩ ʠʣʠ ʦʙʩʪʫʢʮʠʷ)ïʈ. 
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ʂʨʠʪʝʨʠʷʤʠ ʠʩʢʣʶʯʝʥʠʷ ʠʟ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʛʨʫʧʧ ʞʝʥʱʠʥ ʷʚʠʣʠʩʴ - ʙʝʩʧʣʦʜʠʝ 

ʠ ʧʨʠʚʳʯʥʦʝ ʥʝʚʳʥʘʰʠʚʘʥʠʝ ʚ ʘʥʘʤʥʝʟʝ ʠ ʙʝʨʝʤʝʥʥʦʩʪʴ ʧʦʩʣʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ï ʥʘʣʠʯʠʝ ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʦʡ 

ʧʘʪʦʣʦʛʠʠ, ʠʟ ʦʩʥʦʚʥʦʡ 1-ʡ ʛʨʫʧʧʳ - I ʠ II,III ʩʪʝʧʝʥʠ ʍɺʅ, ʠʟ ʦʩʥʦʚʥʦʡ 2-ʡ ʛʨʫʧʧʳ ï 

ʍɺʅ 0 ʩʪʝʧʝʥʠ. 

ɺʩʝʤ ʦʙʩʣʝʜʦʚʘʥʥʳʤ ʞʝʥʱʠʥʘʤ ʦʧʨʝʜʝʣʷʣʠ ʫʨʦʚʥʠ ʤʘʨʢʝʨʦʚ ʘʧʦʧʪʦʟʘ (SOD ʠ FAS-

L), ʜʠʩʬʫʥʢʮʠʠ ʵʥʜʦʪʝʣʠʷ (ʵʥʜʦʪʝʣʠʥ-1 ʠ ɼ-ʜʠʤʝʨ) ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʚʦ ʚʪʦʨʦʤ 

ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʨʦʚʦʜʠʣʠ ʜʦʧʧʣʝʨʦʤʝʪʨʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʪʨʝʪʴʝʤ 

ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʨʦʩʣʝʞʠʚʘʣʠ ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʠʩʭʦʜʳ. ʄʘʨʢʝʨʳ ʘʧʦʧʪʦʟʘ ʠ 

ʜʠʩʬʫʥʢʮʠʠ ʵʥʜʦʪʝʣʠʷ ʦʧʨʝʜʝʣʷʣʠ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʤ ʤʝʪʦʜʦʤ. 

ɼʦʧʧʣʝʨʦʤʝʪʨʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʝʪʴʝʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ 

ʦʧʨʝʜʝʣʷʣʠ ʫʛʦʣʥʝʟʘʚʠʩʠʤʳʝ ʧʘʨʘʤʝʪʨʳ (ʩʠʩʪʦʣʦ-ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ, ʠʥʜʝʢʩ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʧʫʣʴʩʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ) ʚ ʩʦʩʫʜʘʭ ʤʘʪʢʠ, ʧʣʘʮʝʥʪʳ ʠ ʧʣʦʜʘ. 

ʆʮʝʥʢʫ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦʩʣʝ ʨʦʜʦʚ ï ʠʟʤʝʨʷʣʠ ʤʘʩʩʫ ʪʝʣʘ 

ʧʣʦʜʦʚ ʠ ʦʮʝʥʠʚʘʣʠ ʩʦʩʪʦʷʥʠʝ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʧʦ ʰʢʘʣʝ ɸʧʛʘʨ ʧʦʩʣʝ ʨʦʜʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʉʨʝʜʥʠʝ ʫʨʦʚʥʠ ʠʟʫʯʝʥʥʳʭ ʤʘʨʢʝʨʦʚ ʘʧʦʧʪʦʟʘ (SOD ʠ 

FAS-L), ʜʠʩʬʫʥʢʮʠʠ ʵʥʜʦʪʝʣʠʷ (ʵʥʜʦʪʝʣʠʥ-1 ʠ ɼ-ʜʠʤʝʨ) ʫ ʞʝʥʱʠʥ ʩ ʚʘʨʠʢʦʟʥʦʡ 

ʙʦʣʝʟʥʴʶ ʙʝʟ ʍɺʅ ʠ ʞʝʥʱʠʥ ʩ ʚʘʨʠʢʦʟʥʦʡ ʙʦʣʝʟʥʴʶ ʠ ʍɺʅ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 

 

ʊʘʙʣʠʮʘ 1. - ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʤʘʨʢʝʨʦʚ ʘʧʦʧʪʦʟʘ (SOD ʠ FAS-L) ʜʠʩʬʫʥʢʮʠʠ 

ʵʥʜʦʪʝʣʠʷ (ʵʥʜʦʪʝʣʠʥ-1 ʠ ɼ-ʜʠʤʝʨ) ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʙʝʨʝʤʝʥʥʳʭ ʩ ʚʘʨʠʢʦʟʥʦʡ 

ʙʦʣʝʟʥʴʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʩʫʪʩʪʚʠʷ ʠʣʠ ʥʘʣʠʯʠʷ ʍɺʅ 

 ʉʨʝʜʥʠʡ  

 ʧʦʢʘʟʘʪʝʣʴ 

ʛʨʫʧʧʘ 

SOD 

(ʥʛ/ʤʣ) 

FAS-L 

(ʥʛ/ʤʣ) 

ʕʥʜʦʪʝʣʠʥ-

1(ʧʤʦʣʴ/ʣ) 

ɼ-ʜʠʤʝʨ 

(ʥʛ/ʤʣ) 

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ (ʧ=30) 2,32Ñ0,30 0,29Ñ0,08 0,39Ñ0,20 463,6Ñ8,4* 

ɻʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ (ʧ=14) 2,88Ñ0,20 0,30Ñ0,08 0,36Ñ0,27 281,4Ñ7,1 

ʇʨʠʤʝʯʘʥʠʝ: * - ʨ< 0,001 ʜʦʩʪʦʚʝʨʥʦʝ ʦʪʣʠʯʠʝ ʟʥʘʯʝʥʠʡ ʫ ʞʝʥʱʠʥ ʩ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʳ ʠ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ 

  

 ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʜʘʥʥʳʭ, ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ SOD, FAS-L ʠ 

ʵʥʜʦʪʝʣʠʥʘ-1 ʥʝ ʠʤʝʣʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧʘʭ ʞʝʥʱʠʥ. ʉʨʝʜʥʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ɼ-ʜʠʤʝʨʘ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʍɺʅ(463,6Ñ8,4ʥʛ/ʤʣ) ʜʦʩʪʦʚʝʨʥʦ (ʨ< 0,05) 

ʧʨʝʚʳʰʘʣʦ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʫ ʧʘʮʠʝʥʪʦʢ ʙʝʟ ʍɺʅ( 281,4Ñ7,1ʥʛ/ʤʣ). 

 ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩʨʝʜʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ SOD, FAS-L, ʵʥʜʦʪʝʣʠʥʘ-1, ɼ-ʜʠʤʝʨʘ 

ʫʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ (ʨ<0,05) ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʘʮʠʝʥʪʦʢ ʩ ʍɺʅ ʉ4 ʠ ʧʘʮʠʝʥʪʦʢ ʩ ʍɺʅ0 ʉ1 (ʪʘʙʣʠʮʘ 2). 

ʊʘʙʣʠʮʘ 2. ʉʨʘʚʥʝʥʠʝ ʫʨʦʚʥʝʡ ʤʘʨʢʝʨʦʚ ʘʧʦʧʪʦʟʘ ʠ ʜʠʩʬʫʥʢʮʠʠ ʵʥʜʦʪʝʣʠʷ ʫ 

ʙʝʨʝʤʝʥʥʳʭ ʩ ʚʘʨʠʢʦʟʥʦʡ ʙʦʣʝʟʥʴʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʍɺʅ 

 SOD FAS-L ʵʥʜʦʪʝʣʠʥ-1  ɼ-ʜʠʤʝʨ 

U-ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ 2 3 0,5 0 

ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 13 6 8 8 

nĭ( ʧʘʮʠʝʥʪʢʠ ʩ ʍɺʅʉ4)  11 11 11 11 

n
2
(ʧʘʮʠʝʥʪʢʠ ʩ ʍɺʅ ʉ1)

 
7 7 7 7 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ P<0,05 P<0,05 P<0,05 P<0,05 

 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʦʡ ʍɺʅ (ʉ4) ʚʳʷʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʝʡ ʤʘʨʢʝʨʦʚ ʘʧʦʧʪʦʟʘ ʠ ʜʠʩʬʫʥʢʮʠʠ 

ʵʥʜʦʪʝʣʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʨʫʰʝʥʠʷʭ ʧʨʦʮʝʩʩʦʚ ʘʧʦʧʪʦʟʘ, ʘʥʛʠʦʛʝʥʝʟʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 
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ʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʢʦʘʛʫʣʦʧʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʫ ʞʝʥʱʠʥ ʫ 

ʙʝʨʝʤʝʥʥʳʭ ʩ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʦʡ ʍɺʅ. 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʦʧʧʣʝʨʦʤʝʪʨʠʠ, ʤʘʨʢʝʨʘʤʠ, 

ʠʧʦʢʘʟʘʪʝʣʷʤʠ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ʧʨʦʚʝʜʝʥ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʠʟʫʯʝʥʥʳʭ ʤʘʨʢʝʨʦʚ ʘʧʦʧʪʦʟʘ ʠ ʘʥʛʠʦʛʝʥʝʟʘ. 

ɺʳʷʚʣʝʥʘ ʩʣʘʙʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʉɼʆ, ʇʀ, ʀʈ ʠ 

ʫʨʦʚʥʝʤ SOD, ʩʨʝʜʥʷʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʤʘʨʢʝʨʘ 

ʘʧʦʧʪʦʟʘ (SOD)ʠ ʤʘʩʩʦʡ ʪʝʣʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʦʡ ʩʦʩʪʦʷʥʠʷ 

ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʧʦ ʰʢʘʣʝ ɸʧʛʘʨ ʥʘ 1-ʡ ʤʠʥʫʪʝ ʧʦʩʣʝ ʨʦʜʦʚ, ʩʨʝʜʥʷʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ 

ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʤʘʨʢʝʨʦʚ ʘʥʛʠʦʛʝʥʝʟʘ ( ʵʥʜʦʪʝʣʠʥ-1 ʠ ɼ-

ʜʠʤʝʨ), ʠ ʤʘʩʩʦʡ ʪʝʣʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʦʡ ʩʦʩʪʦʷʥʠʷ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʧʦ 

ʰʢʘʣʝ ɸʧʛʘʨ ʥʘ 1-ʡ ʤʠʥʫʪʝ ʧʦʩʣʝ ʨʦʜʦʚ.  

 

ʊʘʙʣʠʮʘ 3. ʈʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 

ʄʘʨʢʝʨ  

ʇʘʨʘʤʝʪʨʳ ʚ ʘʨʪʝʨʠʠ 

ʧʫʧʦʧʠʥʳ 

ʄʘʩʩʘ ɸʧʛʘʨ (1-ʷ 

ʤʠʥ) 

ʉɼʆ ʇʀ ʀʈ 

SOD(n=44) r=0,2 r= 0,2 r= 0,2 r= 0,4 r=0,3 

FAS-L(n=44) r= - 0,09 r= -0,05 r= -0,06 r=-0,2 r=- 0,01 

ʕʥʜʦʪʝʣʠʥ-1(n=44) r=-0,07 r=-0,1 r= -0,02 r=-0,4 r=-0,3 

ɼ-ʜʠʤʝʨ(n=44) r= 0,02 r= -0,05 r= 0,04 r=-0,3 r= -0,3 

 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ʷʚʠʣʠʩʴ SOD, ʵʥʜʦʪʝʣʠʥ-1.  

ʈʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʩʚʷʟʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʧʘʨʘʤʝʪʨʘʤʠ 

ʜʦʧʧʣʝʨʦʤʝʪʨʠʠ, ʤʘʩʩʦʡ ʪʝʣʘ ʠ ʦʮʝʥʢʦʡ ʩʦʩʪʦʷʥʠʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʧʨʠ ʨʦʞʜʝʥʠʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʨʘʟʣʠʯʠʷ ʠʟʤʝʥʝʥʠʡ ʘʧʦʧʪʦʟʘ, ʜʠʩʬʫʥʢʮʠʠ ʵʥʜʦʪʝʣʠʷ ʫ ʙʝʨʝʤʝʥʥʳʭ ʩ 

ʚʘʨʠʢʦʟʥʦʡ ʙʦʣʝʟʥʴʶ, ʍɺʅ ʠ ʨʘʟʚʠʚʰʝʡʩʷ ʧʣʘʮʝʥʪʘʨʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ. 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʫʨʦʚʥʝʡ SOD ʢʘʢ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʜʦʧʧʣʝʨʦʤʝʪʨʠʠ, 

ʪʘʢ ʠ ʩ ʤʘʩʩʦʡ ʪʝʣʘ ʠ ʦʮʝʥʢʦʡ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʧʦ ʰʢʘʣʝ ɸʧʛʘʨ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʧʨʠ ʨʘʟʚʠʪʠʠ ʧʣʘʮʝʥʪʘʨʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʚʝʥʴ ʜʘʥʥʦʛʦ ʤʘʨʢʝʨʘ 

ʘʧʦʧʪʦʟʘ. ʇʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ FAS-L, ʥʘʦʙʦʨʦʪ, ʠʤʝʝʪ ʦʙʨʘʪʥʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʟʫʯʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʦʧʧʣʝʨʦʤʝʪʨʠʠ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʠʥʘʪʘʣʴʥʳʭ 

ʠʩʭʦʜʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ ʦ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʜʘʥʥʦʛʦ 

ʤʘʨʢʝʨʘ ʫ ʞʝʥʱʠʥ ʩ ʍɺʅ ʉ4. ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʵʥʜʦʪʝʣʠʥʘ-1 ,ɼ-ʜʠʤʝʨʘ ʠ 

ʩʪʝʧʝʥʴʶ ʚʳʨʘʞʝʥʥʦʩʪʠ ʥʘʨʫʰʝʥʠʡ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʨʦʚʦʪʦʢʘ, ʧʝʨʠʥʘʪʘʣʴʥʳʤʠ ʠʩʭʦʜʘʤʠ 

ʪʘʢʞʝ ʦʙʲʷʩʥʷʶʪ ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʦ ʧʦʚʳʰʝʥʠʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʤʘʨʢʝʨʦʚ 

ʜʠʩʬʫʥʢʮʠʠ ʵʥʜʦʪʝʣʠʷ ʫ ʙʝʨʝʤʝʥʥʳʭ ʩ ʍɺʅ ʉ4.ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʨʘʞʝʥʥʘʷ ʭʨʦʥʠʯʝʩʢʘʷ 

ʚʝʥʦʟʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʨʫʰʝʥʠʷʤ ʧʨʦʮʝʩʩʦʚ ʘʧʦʧʪʦʟʘ ʠ ʘʥʛʠʦʛʝʥʝʟʘ, 

ʨʘʟʚʠʪʠʶ ʧʣʘʮʝʥʪʘʨʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʧʨʦʷʚʣʷʶʱʝʡʩʷ ʥʘʨʫʰʝʥʠʷʤʠ ʢʨʦʚʦʪʦʢʘ ʚ 

ʩʠʩʪʝʤʝ çʤʘʪʴ-ʧʣʘʮʝʥʪʘ-ʧʣʦʜè, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʠʥʜʨʦʤʘ ʟʘʜʝʨʞʢʠ 

ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ 

ʧʣʘʮʝʥʪʘʨʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ʦʪ ʩʪʝʧʝʥʠ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʜʠʩʬʫʥʢʮʠʠ ʵʥʜʦʪʝʣʠʷ ʫ ʞʝʥʱʠʥ ʩ ʚʘʨʠʢʦʟʥʦʡ ʙʦʣʝʟʥʴʶ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ʫ ʞʝʥʱʠʥ ʩ ʚʘʨʠʢʦʟʥʦʡ ʙʦʣʝʟʥʴʶ ʠ ʚʳʨʘʞʝʥʥʦʡ ʭʨʦʥʠʯʝʩʢʦʡ 

ʚʝʥʦʟʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʝʨʠʥʘʪʘʣʴʥʳʭ 

ʠʩʭʦʜʦʚ. 
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ÍÌ׳ÚÐÔ׳ÔÔ ÙÔäÚÙÐÔ׳ÌÙÐÌ׳ÚÔ ÌÛÚÛÞÚÓ ÎÌ ÌÙÏÔÚÏÑÙÑÓ ׳ÌØãßÙ ÛÑäÏÊÔ׳ÚÔ 

ÚפÔÍÌÞ׳ÚÔ ÛÑÜÔÙÌÞÌ×Ä ÐÌÜ ÓÌÙÚÙÔ ׳ÚØÔ×ÌÔ ÐÚÜÚÔ ÙÚÜÌÝÚÔÔ ÎÌÜÔÐÔÔ 
ØßÓØÔÙ 

Øìץýìðô þìðץôץúþ: úøóôĄô ýìþ״ô ùôĄúùðô״ìùðì״úô ìûúûþúóÿ ìùïôúïñùñó îì øÿץúôýì öìüðìùô 
ùôĄúùðô״ìùðì״ú íú úץôíìþ״úô ûñüôùìþì÷ ðìü óìùúùô ״úøô÷ìô íñøúüôô îìüôöúó ðúĄþì. 

Øìîúð îì ÿýÿ÷״úô. Ðìü óìùúùô ״úøô÷ìðúüô ðúüúô íñøúüô״úô îìüôöúó îì áÎÙ ýìþ״ô 

ùôĄúùðô״ìùðì״úô ìûúûþúó (SOD îì FAS-L), āì÷ì÷ðúüĄìîôô ĉùðúþñ÷ôċ (ĉùðúþñ÷ôù-1 îì Ð-ðôøñü) ðìü 
óìüðúíìô āÿù ðìü ðìîüìô ðÿĊøô ýñøú״ìô ״úøô÷ìðúü øÿìõċù öìüðì Ąÿð, øÿúôùìô ðúûû÷ñüúøñþü ðìü 

ðìîüìô ýñĊøô ýñøú״ìô ״úøô÷ìðúü ïÿóìüúùôðì Ąÿð, úץôíìþ״úô ûñüôùìþì÷ ûìõïôüô öìüðì Ąÿð. 
Ùìþôֹוì״ú. Íì÷ìùðĄìîôô ùìóìüüìýô úøúüôô ýìþ״ô ùôĄúùðô״ìùðì״úô ìûúûþúó îì ìùïôúïñùñó ðìü 

óìùúùô íú áÎÙ Ý4 øÿץìüüìü öìüðì Ąÿð. Îúíìýþìïôô øÿýíìþô öúüüñ÷ċþýôċô ýìþ״ô SOD îì ì÷úץìô ýìþ״ô 
FAS-L, ĉùðúþñ÷ôùì-1, Ð-ðôøñüì íú ùôĄúùðúð״úô ðúûû÷ñüúøñþü íú îìóùô íìðìù, íì״úðô״ôô ùìîóúð ìó 
üĘõô ֹוìðîì÷ô Ìûïìüô ùìîóúðúù. 

áÿ÷úýì. ØìĆ÷ÿøúþ״úñ, öô ìó ֹוúùôíô øú ïôüôĀþì Ąÿðììùð, îúíìýþìïôô ðìüìֹוìô îìóùôùôô 
ùúüìýúïôô û÷ìþýñùþìü îì úץôíìþ״úô ùúøÿýúôðô ûñüôùìþì÷ôüú ìó ðìüìֹוìô ôĀúðì ČĀþìùô 
āì÷ì÷ðúüĄìîôô ĉùðúþñ÷ôċ ðìü óìùúùô ðúüúô íñøúüôô îìüôöúó þìýðôץ øñöÿùìùð. 

Öì÷ôðîúòì״ú: íñøúüôô îìüôöúó, áÎÙ, ùúüìýúïôô û÷ìýñùþìü, ùôĄúùðô״ìðì״úô ìûúûþúó, 
ùôĄúùðô״ìùðì״úô ìùïôúïñùñó, úץôíìþ״úô, ûñüôùìþì÷. 
 

ʆʎɽʅʂɸ ʄɸʈʂɽʈʆɺ ɸʇʆʇʊʆɿɸ ʀ ɸʅɻʀʆɻɽʅɽɿɸ ɺ ʂɸʏɽʉʊɺɽ ʇʈɽɼʀʂʊʆʈʆɺ 

ʇɽʈʀʅɸʊɸʃʔʅʓʍ ʀʉʍʆɼʆɺ ʋ ɹɽʈɽʄɽʅʅʓʍ ɾɽʅʑʀʅ ʉ ʍʈʆʅʀʏɽʉʂʆʁ ɺɽʅʆɿʅʆʁ 

ʅɽɼʆʉʊɸʊʆʏʅʆʉʊʔʖ 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʫʨʦʚʥʠ ʤʘʨʢʝʨʦʚ ʘʧʦʧʪʦʟʘ ʠ ʘʥʛʠʦʛʝʥʝʟʘ ʠ ʩʦʧʦʩʪʘʚʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʩ 

ʧʝʨʠʥʘʪʘʣʴʥʳʤʠ ʠʩʭʦʜʘʤʠ ʫ ʙʝʨʝʤʝʥʥʳʭ ʩ ʚʘʨʠʢʦʟʥʦʡ ʙʦʣʝʟʥʴʶ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɹʝʨʝʤʝʥʥʳʤ ʩ ɺɹ ʩ ʍɺʅ ʦʧʨʝʜʝʣʷʣʠ ʫʨʦʚʥʠ ʤʘʨʢʝʨʦʚ ʘʧʦʧʪʦʟʘ (SOD ʠ FAS-

L), ʜʠʩʬʫʥʢʮʠʠ ʵʥʜʦʪʝʣʠʷ (ʵʥʜʦʪʝʣʠʥ-1 ʠ ɼ-ʜʠʤʝʨ) ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʚʦ ʚʪʦʨʦʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, 

ʧʨʦʚʦʜʠʣʠ ʜʦʧʧʣʝʨʦʤʝʪʨʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʪʨʝʪʴʝʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʨʦʩʣʝʞʠʚʘʣʠ 

ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʠʩʭʦʜʳ. 
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ʈʝʟʫʣʴʪʘʪʳ. ʋʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʝʡ ʤʘʨʢʝʨʦʚ ʘʧʦʧʪʦʟʘ ʠ 

ʘʥʛʠʦʛʝʥʝʟʘ ʫ ʞʝʥʱʠʥ ʩ ʍɺʅ ʉ4. ʇʦʢʘʟʘʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʚʥʝʡ SOD ʠ 

ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʫʨʦʚʥʝʡ FAS-L, ʵʥʜʦʪʝʣʠʥʘ-1, ɼ-ʜʠʤʝʨʘ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʜʦʧʧʣʝʨʦʤʝʪʨʠʠ, ʩ ʤʘʩʩʦʡ ʪʝʣʘ, 

ʦʮʝʥʢʦʡ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʧʦ ʰʢʘʣʝ ɸʧʛʘʨ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʧʣʘʮʝʥʪʘʨʥʦʡ 

ʜʠʩʬʫʥʢʮʠʠ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ʦʪ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʜʠʩʬʫʥʢʮʠʠ ʵʥʜʦʪʝʣʠʷ ʫ 

ʞʝʥʱʠʥ ʩ ʚʘʨʠʢʦʟʥʦʡ ʙʦʣʝʟʥʴʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʘʨʠʢʦʟʥʘʷ ʙʦʣʝʟʥʴ, ʍɺʅ, ʧʣʘʮʝʥʪʘʨʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʤʘʨʢʝʨʳ ʘʧʦʧʪʦʟʘ, 

ʤʘʨʢʝʨʳ ʘʥʛʠʦʛʝʥʝʟʘ, ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʠʩʭʦʜʳ.  

 

EVALUATION OF MARKERS OF APOPTOSIS AND ANGIOGENESIS AS PREDICTORS OF 

PERINATAL OUTCOMES IN PREGNANT WOMEN WITH CHRONIC VENOUS INSUFFICIENCY  

Purpose of the study: to study the levels of markers of apoptosis and angiogenesis and compare the 

indicators with perinatal outcomes 

Materials and methods. The levels of apoptosis markers (SOD and FAS-L), endothelial dysfunction 

(endothelin-1 and D-dimer) in the blood serum in the second trimester of pregnancy were determined in pregnant 

women with CVI with CVI, a Doppler study was performed in the third trimester of pregnancy, and perinatal 

outcomes were monitored. 

Results. A statistically significant increase in the levels of markers of apoptosis and angiogenesis was found 

in women with C4 CVI. Positive correlation dependence of SOD levels and feedback of FAS-L, endothelin-1, D-

dimer levels with Doppler parameters, body weight, newborn Apgar score of newborns were shown. 

Conclusion. Our data confirm the dependence of the severity of placental dysfunction and adverse perinatal 

outcomes on the severity of endothelial dysfunction in women with varicose veins. 

Keywords: varicose veins, chronic venous insufficiency, placental insufficiency, apoptosis markers, 

angiogenesis markers, perinatal outcomes. 
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ʋɼʂ: 618.39 

ɼʀʌʌɽʈɽʅʎʀʈʆɺɸʅʅʓʁ ʇʆɼʍʆɼ ʂ ɻʆʈʄʆʅɸʃʔʅʆʁ ʊɽʈɸʇʀʀ 

ʅɽɺʓʅɸʐʀɺɸʅʀʗ ʇɽʈɺʆʁ ʇʆʃʆɺʀʅʓ ɹɽʈɽʄɽʅʅʆʉʊʀ 

 

ʆʰʫʨʤʘʤʘʜʦʚʘ ʈ.ɹ., ɹʦʣʠʝʚʘ ɻ.ʋ., ʍʘʡʨʠʜʠʥʦʚʘ ʉ.ʉ.,  

ʈʘʭʤʘʪʦʚʘ ɻ.ʈ., ɺʘʣʠʝʚʘ ɹ.ʂ. 

ɻʋ çʊʘʜʞʠʢʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʘʢʫʰʝʨʩʪʚʘ, ʛʠʥʝʢʦʣʦʛʠʠ ʠ 

ʧʝʨʠʥʘʪʦʣʦʛʠʠè 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʙʝʩʧʣʦʜʥʦʛʦ ʙʨʘʢʘ ʷʚʣʷʝʪʩʷ ʧʨʠʚʳʯʥʦʝ 

ʥʝʚʳʥʘʰʠʚʘʥʠʝ. ʇʨʠʚʳʯʥʦʝ ʥʝʚʳʥʘʰʠʚʘʥʠʝ (ʇʅ) ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʨʘʥʥʠʭ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʪʝʨʴ, ʚ ʩʚʷʟʠ ʩ ʭʨʦʤʦʩʦʤʥʳʤʠ ʘʙʝʨʨʘʮʠʷʤʠ, ʚʳʟʳʚʘʶʱʠʤʠ 

ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʵʤʙʨʠʦʥʘ. ɺ ʩʣʫʯʘʷʭ ʥʘʩʪʫʧʣʝʥʠʷ ʠ ʧʨʦʣʦʥʛʠʨʦʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, 

ʦʥʦ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʮʝʥʪʘʨʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦʜʘʤ ʜʣʷ ʤʘʪʝʨʠ 

ʠ ʧʣʦʜʘ [1;2;3;5]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʦʙʣʝʤʝ ʥʝʚʳʥʘʰʠʚʘʥʠʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʚʳʢʠʜʳʰʝʡ, ʯʪʦʙʳ 

ʦʪʥʝʩʪʠ ʩʫʧʨʫʞʝʩʢʫʶ ʧʘʨʫ ʢ ʢʘʪʝʛʦʨʠʠ ʧʨʠʚʳʯʥʦʛʦ ʚʳʢʠʜʳʰʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʦʙʩʣʝʜʦʚʘʥʠʝʤ ʩʫʧʨʫʛʦʚ ʠ ʧʨʦʚʝʜʝʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʢ 

ʙʫʜʫʱʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʏʘʩʪʦʪʘ ʧʨʠʚʳʯʥʦʛʦ ʥʝʚʳʥʘʰʠʚʘʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ 

ʦʩʪʘʸʪʩʷ ʩʪʘʙʠʣʴʥʦʡ ʠ ʩʦʩʪʘʚʣʷʝʪ 15-25% ʦʪ ʚʩʝʭ ʞʝʣʘʥʥʳʭ ʙʝʨʝʤʝʥʥʦʩʪʝʡ. ʏʘʱʝ ʚʩʝʛʦ 

ʧʨʠʚʳʯʥʳʝ ʚʳʢʠʜʳʰʠ ʧʨʦʠʩʭʦʜʷʪ ʚ ʧʝʨʚʦʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ 

ʩʚʷʟʘʥʦ ʩ ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʩʪʘʜʠʝʡ ʨʘʟʚʠʪʠʷ ʧʣʦʜʥʦʛʦ ʷʡʮʘ ʠ ʝʛʦ ʚʳʩʦʢʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [1;3]. 

ʇʨʠʯʠʥ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʧʨʠʚʳʯʥʦʤʫ ʥʝʚʳʥʘʰʠʚʘʥʠʶ, ʦʯʝʥʴ ʤʥʦʛʦ, ʠ ʵʪʦʤʫ 

ʧʦʩʚʷʱʝʥʦ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ [3;4;5;]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʡ ʘʙʦʨʪ 

ʯʘʱʝ ʚʩʝʛʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʝ ʦʜʥʦʡ, ʘ ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʯʠʥ, ʜʝʡʩʪʚʫʶʱʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ [3;5;6;7]. ɺ ʩʪʨʫʢʪʫʨʝ ʧʨʠʚʳʯʥʳʭ ʧʦʪʝʨʴ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʚʳʜʝʣʷʶʪ ʛʝʥʝʪʠʯʝʩʢʠʝ, ʘʥʘʪʦʤʠʯʝʩʢʠʝ, ʵʥʜʦʢʨʠʥʥʳʝ, ʠʥʬʝʢʮʠʦʥʥʳʝ ʠ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʥʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʧʨʠʯʠʥʘʤʠ 

ʥʝʚʳʥʘʰʠʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʚʳʜʝʣʝʥʘ ʛʨʫʧʧʘ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʠ ʧʨʠʦʙʨʝʪʝʥʥʳʭ 

ʜʝʬʝʢʪʦʚ ʛʝʤʦʩʪʘʟʘ. ʆʪʜʝʣʴʥʦ ʚʳʜʝʣʝʥʘ ʠ ʠʟʫʯʘʝʪʩʷ ʛʨʫʧʧʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʠʯʠʥ 

ʥʝʚʳʥʘʰʠʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ.  

ʇʨʠʚʳʯʥʦʝ ʥʝʚʳʥʘʰʠʚʘʥʠʝ (ʇʅ) ʷʚʣʷʝʪʩʷ ʧʦʣʠʵʪʠʦʣʦʛʠʯʝʩʢʠʤ ʦʩʣʦʞʥʝʥʠʝʤ 

ʪʝʯʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʟʥʘʯʠʤʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʠʤʤʫʥʥʦʡ ʠ ʵʥʜʦʢʨʠʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʛʝʩʪʘʮʠʠ, ʢʦʪʦʨʳʝ, ʟʘʯʘʩʪʫʶ, 

ʦʙʫʩʣʦʚʣʝʥʳ ʧʨʦʛʝʩʪʝʨʦʥʦʚʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʠ ʜʠʩʙʘʣʘʥʩʦʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʤʝʜʠʘʪʦʨʦʚ ʠʤʤʫʥʥʳʭ ʠ ʤʝʞʢʣʝʪʦʯʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ [3;4;7]. ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʧʝʭʠ 

ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ, ʥʘ ʤʥʦʞʝʩʪʚʦ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʩʭʝʤ ʣʝʯʝʥʠʷ, ʯʘʩʪʦʪʘ 

ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʨʘʥʥʠʝ ʩʨʦʢʠ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ [4;5;6;7]. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʣʘʮʝʥʪʳ ʢ 16 ʥʝʜʝʣʷʤ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʨʘʙʦʪʢʠ 

ʭʦʨʠʦʥʠʯʝʩʢʦʛʦ ʛʦʥʘʜʦʪʨʦʧʠʥʘ, ʯʪʦ ʩʥʠʞʘʝʪ ʨʠʩʢ ʧʦʪʝʨʴ ʚʦ ʚʪʦʨʦʤ ʪʨʠʤʝʩʪʨʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ. ɸ ʜʦ ʧʦʣʥʦʮʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʮʝʥʪʳ ʠ ʥʘʯʘʣʘ ʝʝ 

ʛʦʨʤʦʥʧʨʦʜʫʮʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ ʩʯʠʪʘʝʪʩʷ ʧʨʠʝʤʣʝʤʳʤ ʧʨʠʤʝʥʝʥʠʝ 

ʧʨʦʛʝʩʪʝʨʦʥʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʇʨʦʛʝʩʪʝʨʦʥ ʥʘʟʥʘʯʘʝʪʩʷ ʧʨʠ ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʵʥʜʦʛʝʥʥʦʛʦ (ʧʣʘʮʝʥʪʘʨʥʦʛʦ) 

ʧʨʦʛʝʩʪʝʨʦʥʘ, ʫʢʦʨʦʯʝʥʠʠ ʰʝʡʢʠ ʤʘʪʢʠ ʤʝʥʝʝ 20 ʤʤ ʧʦ ʜʘʥʥʳʤ ʋɿʀ ʚ ʩʨʦʢʘʭ ʦʪ 19,0 ʜʦ 

23,6 ʥʝʜʝʣʴ. ʅʘʟʥʘʯʘʝʪʩʷ ʤʠʥʠʤʫʤ ʩ 4 ʥʝʜʝʣʠ ʛʝʩʪʘʮʠʠʠ ʜʦ ʧʦʣʥʦʡ ʧʣʘʮʝʥʪʘʨʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ [1;4;5;6;7]. ʈʠʩʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ ʩʥʠʞʘʝʪʩʷ ʥʘ 35% ʧʨʠ 

ʛʦʨʤʦʥʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʝ ʧʨʦʛʝʩʪʝʨʦʥʦʤ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʢ ʩ ʧʨʠʚʳʯʥʳʤ ʥʝʚʳʥʘʰʠʚʘʥʠʝʤ. 
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ɹʝʟʦʧʘʩʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʝʩʪʝʨʦʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʪʝʯʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʜʦʢʘʟʘʥʘ ʤʥʦʞʝʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠʤʝʥʝʥʠʝ ʥʘʪʫʨʘʣʴʥʦʛʦ ʚʘʛʠʥʘʣʴʥʦʛʦ 

ʧʨʦʛʝʩʪʝʨʦʥʘ ʦʜʦʙʨʝʥʦ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʪʨʠʤʝʩʪʨʝ ʫ 

ʧʘʮʠʝʥʪʦʢ, ʧʦʣʫʯʘʶʱʠʭ ʣʝʯʝʥʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʚ 

ʉʐɸ, ɽʚʨʦʧʝ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ [4;7]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʛʝʩʪʝʨʦʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʩʥʠʞʘʝʪʩʷ ʧʨʠ ʤʥʦʛʦʧʣʦʜʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ ʚ 

ʘʥʝʤʥʝʟʝ [1;4;5;6;7]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʤʠʨʝ ʠ ʚ ʩʪʨʘʥʝ, ʧʦ ʧʨʦʙʣʝʤʝ 

ʥʝʚʳʥʘʰʠʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʥʝ ʩʥʠʞʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ ʩ ʥʝʚʳʥʘʰʠʚʘʥʠʝʤ 

ʙʝʨʝʤʝʥʥʦʩʪʠ. 

 ʆʪʩʫʪʩʪʚʠʝ ʪʝʥʜʝʥʮʠʠ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʚʳʥʘʰʠʚʘʥʠʝʤ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʣʝʯʝʥʠʝ ʫ ʞʝʥʱʠʥ ʩ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʤʠ ʧʦʪʝʨʷʤʠ ʚ ʘʥʘʤʥʝʟʝ ʚ ʨʘʥʥʠʝ ʩʨʦʢʠ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʠ ʧʨʠ ʫʛʨʦʟʝ 

ʧʨʝʨʳʚʘʥʠʷ ʜʘʥʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʮʝʣʴ ʥʘʩʪʦʷʱʠʭ ʥʘʫʯʥʳʭ ʠʟʳʩʢʘʥʠʡ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʀʟʫʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʠʢʨʦʥʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʝʩʪʝʨʦʥʘ ʚ ʪʝʨʘʧʠʠ 

ʧʨʠʚʳʯʥʦʛʦ ʥʝʚʳʥʘʰʠʚʘʥʠʷ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ɿʘ ʧʝʨʠʦʜ 2021-2022 ʛʦʜʘ ʧʨʦʚʝʜʝʥʦ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʞʝʥʱʠʥ, ʧʦʩʪʫʧʠʚʰʠʭ ʩ ʧʨʠʟʥʘʢʘʤʠ ʥʘʯʘʚʰʝʛʦʩʷ ʚʳʢʠʜʳʰʘ ʚ ʦʪʜʝʣʝʥʠʝ 

ʵʥʜʦʢʨʠʥʥʦʡ ʛʠʥʝʢʦʣʦʛʠʠ ʅʀʀ ɸɻʠʇ. ɺ ʦʙʲʝʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʣʦ ʧʨʦʚʝʜʝʥʠʝ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʱʝʢʣʠʥʠʯʝʩʢʠʝ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʛʦʨʤʦʥʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂʨʠʪʝʨʠʷʤʠ ʦʪʙʦʨʘ ʧʦʩʣʫʞʠʣʦ ʥʘʣʠʯʠʝ ʫ ʞʝʥʱʠʥ ʚ ʘʥʘʤʥʝʟʝ ʦʜʥʦʛʦ ʠʣʠ 

ʙʦʣʝʝ ʚʳʢʠʜʳʰʝʡ ʚ ʤʘʣʳʭ ʩʨʦʢʘʭ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʝ ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʧʨʠ 

ʧʨʝʜʳʜʫʱʠʭ ʙʝʨʝʤʝʥʥʦʩʪʷʭ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ 91 ʙʝʨʝʤʝʥʥʦʡ, ʩ 

ʧʨʠʟʥʘʢʘʤʠ ʫʛʨʦʟʳ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʧʨʠʟʥʘʢʘʤʠ ʥʘʯʘʚʰʝʛʦʩʷ ʚʳʢʠʜʳʰʘ ʚ 

ʩʨʦʢʘʭ ʛʝʩʪʘʮʠʠ ʦʪ 3 ʜʦ 18 ʥʝʜʝʣʴ. ɺʩʝʭ ʧʘʮʠʝʥʪʦʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʘ ʛʝʩʪʘʮʠʠ 

ʨʘʟʜʝʣʠʣʠ ʥʘ 3 ʛʨʫʧʧʳ. 

I ʛʨʫʧʧʘ ʚʢʣʶʯʘʣʘ 8 ʞʝʥʱʠʥ, ʩʦ ʩʨʦʢʦʤ ʙʝʨʝʤʝʥʥʦʩʪʠ ʜʦ 5 ʥʝʜʝʣʴ ʛʝʩʪʘʮʠʠ ʚ 

8.8%(8/91) ʩʣʫʯʘʝʚ; 

II  ʛʨʫʧʧʘ ï66 ʞʝʥʱʠʥ, ʩʨʦʢ ʙʝʨʝʤʝʥʥʦʩʪʠ 5-12 ʥʝʜʝʣʴ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ 72,5%(66/91) 

ʩʣʫʯʘʝʚ; 

III  ʛʨʫʧʧʘ ï 17 ʙʝʨʝʤʝʥʥʳʭ, ʩʨʦʢ ʛʝʩʪʘʮʠʠ ʦʪ 12 -18 ʥʝʜʝʣʴ ʚ 18,7%(17/91) ʩʣʫʯʘʝʚ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʩʪʦʷʱʝʛʦ ʥʘʫʯʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʧʨʦʛʨʘʤʤʳ ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ IBMSPSSStatistics 20. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ 

ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʠ ʝʛʦ ʩʪʘʥʜʘʨʪʥʦʡ ʦʰʠʙʢʠ (MÑm). ɼʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ ʧʨʠʤʝʥʷʣʠ ʅ - ʢʨʠʪʝʨʠʡ 

ʂʨʫʩʢʘʣʘ ï ʋʦʣʣʠʩʘ, ʘ ʜʣʷ ʤʝʞʛʨʫʧʧʦʚʳʭ ʩʨʘʚʥʝʥʠʡ ʧʨʠʤʝʥʷʣʠ Uïʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-

ʋʠʪʥʠ. ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ ʨ<0,05. 

ʈʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʦʙʨʘʱʘʝʤʦʡ ʠ ʫʷʟʚʠʤʦʡ ʛʨʫʧʧʦʡ ʧʘʮʠʝʥʪʦʢ ʧʦ 

ʥʝʚʳʥʘʰʠʚʘʠʶ ʙʝʨʝʤʝʥʥʦʩʪʠ ʙʳʣʠ ʧʘʮʠʝʥʪʢʠ ʚ ʩʨʦʢʝ ʛʝʩʪʘʮʠʠ ʦʪ 5 -12 ʥʝʜʝʣʴ, ʯʪʦ 

ʩʦʩʪʘʚʠʣʦ 72,5%(66/91) , ʚ ʩʨʦʢʝ ʦʪ 12-18 ʥʝʜʝʣʴ (8,8%(8/91) ʠ ʚ 18,7%(17/91) ʩʣʫʯʘʝʚ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ(ʨ᾽0,01). 

ɺʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʢ ʢʦʣʝʙʘʣʩʷ ʦʪ 20 ʜʦ 42 ʣʝʪ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʙʝʨʝʤʝʥʥʳʭ ʩʦʩʪʘʚʠʣ 27,5 ʣʝʪ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʝʨʝʤʝʥʥʳʭ ʧʦ ʚʦʟʨʘʩʪʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʘʙʣʠʮʝ ˉ1. 
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ʊʘʙʣʠʮʘ ˉ1 ɺʦʟʨʘʩʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʝʨʝʤʝʥʥʳʭ(n-91) 

 

ɺʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʪʝʨʴ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʢ ʨʘʥʥʝʛʦ ʠ 

ʘʢʪʠʚʥʦʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʦ ʚʩʝʭ ʢʣʠʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ, ʦʥʘ ʧʨʝʚʘʣʠʨʫʝʪ ʥʘʜ 

ʯʘʩʪʦʪʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʫʙʝʨʝʤʝʥʥʳʭ ʧʦʟʜʥʝʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ(89,0% (81\91) 

ʩʣʫʯʘʝʚ; 10/91(11,0%), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨ᾽0,01. 

ʀʟʫʯʝʥʘ ʩʪʨʫʢʪʫʨʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʦʙʨʘʱʘʝʤʦʩʪʠ ʙʦʣʴʥʳʭ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ 

ʞʝʥʱʠʥ ʩ ʘʥʘʤʥʝʟʦʤ ʥʝʚʳʥʘʰʠʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚ ʜʠʘʛʨʘʤʤʝ ˉ1.  

 

 
ɼʠʘʛʨʘʤʤʘ ˉ1. ʈʝʛʠʦʥʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ ʚ ʛʨʫʧʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʏʘʱʝ ʚʩʝʛʦ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʦʙʨʘʱʘʶʪʩʷ ʞʠʪʝʣʠ ʛʦʨʦʜʘ ɼʫʰʘʥʙʝ, ʘ ʪʘʢʞʝ 

ʙʣʠʞʘʡʰʠʭ ʨʘʡʦʥʦʚ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʧʦʜʯʠʥʝʥʠʷ.ʇʦʜʦʙʥʘʷ ʪʝʥʜʝʥʮʠʷ ʦʙʫʩʣʦʚʣʝʥʘ 

ʫʨʦʚʥʝʤ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʚʦʧʨʦʩʘʭ ʥʝʚʳʥʘʰʠʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʊʘʢ, ʫʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨ ʧʦ ʧʦʚʦʜʫ 

ʥʝʚʳʥʘʰʠʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʙʝʨʝʤʝʥʥʳʭ ʚʦ 2 ʢʣʠʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ(ʚ ʩʨʦʢʝ ʛʝʩʪʘʮʠʠ 5-

12 ʥʝʜʝʣʴ) ʠʟ ʈʈʇ ʠ ʛ. ɼʫʰʘʥʙʝ (43,9% (29/66)/39,4% (26/66), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʟʥʘʯʠʤʦʩʪʴ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʠʯʠʥ ʥʝʚʳʥʘʰʠʚʘʥʠʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ ʙʨʘʢʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʝʨʝʤʝʥʥʳʭ ʚ 

ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳʚ ʜʠʘʛʨʘʤʤʝ ˉ 2. 
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ɺʦʟʨʘʩʪ 
I ʛʨʫʧʧʘ 

(n-8) 
% 

II ʛʨʫʧʧʘ 

(n-66) 
% 

III ʛʨʫʧʧʘ 

(n-17) 
% 

P 

ʜʦ 20 ʣʝʪ 0 0,0 0 0,0 0 0,0 - 

20-24 3 37,5 19 28,8 8 47,1 ᾽0,05 

25-29 3 37,5 21 31,8 7 41,2 ᾽0,05 

30-34 2 25,0 17 25,8 1 5,9 ᾽0,05 

35-39 0 0,0 7 10,6 1 5,9 ᾽0,05 

40-44 0 0,0 1 1,5 0 0,0 ᾽0,01 

45-49 0 0,0 1 1,5 0 0,0 0̓,01 

ɺʩʝʛʦ: 8   66   17    
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ɼʠʘʛʨʘʤʤʘ ˉ2. ʉʪʝʧʝʥʴ ʨʦʜʩʪʚʘ ʙʨʘʢʘ ʚ ʛʨʫʧʧʘʭ ʩ ʧʨʠʚʳʯʥʳʤ 

ʥʝʚʳʥʘʰʠʚʘʥʠʝʤ 

 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʙʩʣʝʜʦʚʘʥʥʳʝ ʙʝʨʝʤʝʥʥʳʝ ʚ 6,6% (6/91) 

ʩʣʫʯʘʝʚ ʥʘʭʦʜʠʣʠʩʴ ʚ ʨʦʜʩʪʚʝʥʥʦʤ ʙʨʘʢʝ ʠ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʨʦʜʩʪʚʝʥʥʦʛʦ ʙʨʘʢʘ 

ʙʳʣʘ ʚʳʰʝ ʚʦ 2 ʢʣʠʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʚ 4,3% (4/66) ʩʣʫʯʘʝʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʚ 1 

ʠ 3 ʢʣʠʥʠʯʝʩʢʠʭ ʛʨʫʧʧ. 

ɸʥʘʣʠʟ ʀʄʊ ʞʝʥʱʠʥ ʧʦʢʘʟʘʣ, ʯʪʦ, ʧʦ ʜʘʥʥʳʤ ʜʠʘʛʨʘʤʤʳ ˉ.3, ʯʘʩʪʦʪʘ ʠʩʩʣʝʜʫʝʤʳʭ 

ʙʝʨʝʤʝʥʥʳʭ ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ (ʀʄʊ) ʩʦʩʪʘʚʠʣʘ 56,1% (51/91) ʩʣʫʯʘʝʚ, ʧʘʮʠʝʥʪʢʠ 

ʩ ʠʟʙʳʪʦʯʥʳʤ ʚʝʩʦʤ ʠ ʦʞʠʨʝʥʠʝʤ ʩʫʤʤʘʨʥʦ ʩʦʩʪʘʚʠʣʠ 35,2% (32/91) ʩʣʫʯʘʝʚ. ʏʘʩʪʦʪʘ 

ʧʘʮʠʝʥʪʦʢ ʩ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʦʡ ʧʨʝʚʘʣʠʨʦʚʘʣʘ ʚʦ ʚʪʦʨʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ 34,8% 

(23/66) ʩʣʫʯʘʝʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧʦʡ ʚ 2 ʠ 2,5 ʨʘʟʘ. 

 
ɼʠʘʛʨʘʤʤʘ ˉ3. ʀʄʊ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʙʦʣʴʥʳʭ 

 

 ʋʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʦʙʨʘʱʘʝʤʦʩʪʠ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʧʦʩʣʝ 

ʚʪʦʨʦʛʦ ʚʳʢʠʜʳʰʘ ʚʦ ʚʩʝʭ ʢʣʠʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ: ʚ 1 ʢʣʠʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ 50%(4/8) 

ʩʣʫʯʘʝʚ; ʚʦ 2 ʛʨʫʧʧʝ ʚ 31,8%(21/66); ʚ 3 ʛʨʫʧʧʝ 47,1% (8/17)ʩʣʫʯʘʝʚ. ʏʘʩʪʦʪʘ 

ʦʙʨʘʱʘʝʤʦʩʪʠ ʙʝʨʝʤʝʥʥʳʭ ʩ ʅɹ ʧʦʩʣʝ 3 ʠ 4 ʚʳʢʠʜʳʰʝʡ ʚ ʘʥʘʤʥʝʟʝ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 11, 8% 

ʜʦ 23,5% ʩʣʫʯʘʝʚ ʚʦ ʚʩʝʭ ʢʣʠʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ. 

ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʨʘʥʝʝ, ʚ ʘʥʘʤʥʝʟʝ ʙʝʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʨʫʧʧ ʦʪʤʝʯʘʣʦʩʴ 

ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʥʥʠʭ ʚʳʢʠʜʳʰʝʡ ʚ ʨʘʟʣʠʯʥʳʝ ʩʨʦʢʠ ʛʝʩʪʘʮʠʠ, ʯʪʦ ʷʚʣʷʣʦʩʴ 

ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʚʢʣʶʯʝʥʠʷ ʠʭ ʚ ʛʨʫʧʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʘʢ ʠ ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʠʟʥʘʢʦʚ 

ʥʘʯʘʚʰʝʛʦʩʷ ʚʳʢʠʜʳʰʘ (ʢʨʦʚʷʥʠʩʪʳʝ ʚʳʜʝʣʝʥʠʷ ʠ ʩʭʚʘʪʢʦʦʙʨʘʟʥʳʝ ʙʦʣʠ ʚʥʠʟʫ ʞʠʚʦʪʘ). 

ʂʦʣʠʯʝʩʪʚʦ ʧʨʝʜʳʜʫʱʠʭ ʚʳʢʠʜʳʰʝʡ ʚ ʘʥʘʤʥʝʟʝ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ. 
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ʊʘʙʣʠʮʘ ˉ2. ʏʘʩʪʦʪʘ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʪʝʨʴ ʧʨʝʜʳʜʫʱʠʭ ʙʝʨʝʤʝʥʥʦʩʪʝʡ ʫ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ (n=91) 

ʂʦʣʠʯʝʩʪʚʦ 

ʚʳʢʠʜʳʰʝʡ 

ʚ ʘʥʘʤʥʝʟʝ 

I ʛʨʫʧʧʘ 

( n -8) 
% 

II ʛʨʫʧʧʘ 

( n -66) 
% 

III ʛʨʫʧʧʘ 

(n -17) 
% 

ʈ 

ʦʜʠʥ  2 25,0 31 46,97 7 41,2 ᾽0,04 

ʜʚʘ  4 50,0 22 33,33 8 47,1 ᾽0,05 

ʪʨʠ  1 12,5 8 12,12 2 11,8 ᾽0,05 

ʯʝʪʳʨʝ 0 0,0 2 3,03 0 0,0 ᾽0,1 

ʧʷʪʴ 1 12,5 3 4,55 0 0,0 ᾽0,1 

ɺʩʝʛʦ: 8   66   17    

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʚʳʰʝ, ʚ ʧʝʨʚʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʧʨʝʚʘʣʠʨʫʶʪ ʞʝʥʱʠʥʳ, ʚ 

ʘʥʘʤʥʝʟʝ ʢʦʪʦʨʳʭ ʙʳʣʦ ʜʚʘ ʚʳʢʠʜʳʰʘ ʚ 50%(4/8) ʠ 47,1%(8/17) ʩʣʫʯʘʝʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʩ ʦʜʥʠʤ ʚʳʢʠʜʳʰʝʤ ʚ 46,97%(7/17) ʩʣʫʯʘʝʚ. ʏʘʩʪʦʪʘ ʙʦʣʴʥʳʭ ʩ ʪʨʝʤʷ 

ʚʳʢʠʜʳʰʘʤʠ ʚ ʘʥʘʤʥʝʟʝ ʙʳʣʘ ʦʜʠʥʘʢʦʚʘ ʚʦ ʚʩʝʭ ʢʣʠʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ ʦʪ 11,8 ʜʦ 12,1% 

ʩʣʫʯʘʝʚ. 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʨʦʢʘ ʛʝʩʪʘʮʠʠ, ʩʦʩʪʦʷʥʠʷ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʧʣʦʜʘ ʠ ʥʘʣʠʯʠʷ 

ʦʩʣʦʞʥʝʥʠʡ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʘʮʠʝʥʪʢʘʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʪʨʘʥʩʚʘʛʠʥʘʣʴʥʦʤ ʠ ʪʨʘʥʩʘʙʜʦʤʠʥʘʣʴʥʳʤ ʧʫʪʝʤ. ʅʠʞʝ ʚ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ ˉ3 

ʧʨʠʚʝʜʝʥʘ ʩʪʨʫʢʪʫʨʘ ʦʩʣʦʞʥʝʥʠʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ. 

 

ʊʘʙʣʠʮʘ ˉ 3. ʉʪʨʫʢʪʫʨʘ ʦʩʣʦʞʥʝʥʠʡ ʚ ʛʨʫʧʧʘʭ 

ɼʘʥʥʳʝ ʋɿʀ I ʛʨʫʧʧʘ % 
II ʛʨʫʧʧʘ 

(n-66) 
% 

III ʛʨʫʧʧʘ 

(n-17) 
% 

ɻʠʧʝʨʪʦʥʫʩ ʩʪʝʥʦʢ 

ʤʘʪʢʠ 

(ʜʣʠʥʘ ʰʝʡʢʠ ʤʘʪʢʠ 2,5 

ʩʤ ʠ ʤʝʥʝʝ) 2 28,6 

31 

 

47,0 

 

11 

 

 

64,7 

 

ʏʘʩʪʠʯʥʘʷ ʦʪʩʣʦʡʢʘ 

ʧʣʦʜʥʳʭ ʦʙʦʣʦʯʝʢ 1 14,3 13 28,3 1 7,1 

ɹʝʨʝʤʝʥʥʦʩʪʴ ʜʚʦʡʥʝʡ 1 14,3 1 2,2 2 14,3 

ʄʠʦʤʘ ʤʘʪʢʠ 1 14,3 1 2,2 0 0,0 

ɼʚʫʨʦʛʘʷ ʤʘʪʢʘ 2 28,6 0 0,0 0 0,0 

 

ɼʦʩʪʦʚʝʨʥʳʤ ʋɿʀ ʧʨʠʟʥʘʢʦʤ ʥʘʣʠʯʠʷ ʫʛʨʦʟʳ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʫʢʦʨʦʯʝʥʠʝ ʰʝʡʢʠ ʤʘʪʢʠ ʚ ʩʨʝʜʥʝʤ ʜʦ 2,2Ñ0,3 ʩʤ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʙʝʨʝʤʝʥʥʳʭ ʩ ʛʠʧʝʨʪʦʥʫʩʦʤ 

ʤʘʪʢʠ ʠ ʩ ʫʢʦʨʦʯʝʥʠʝ ʰʝʡʢʠ ʤʘʪʢʠ ʚʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʢʣʠʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ(47,0% 

(31/66); 64,7%(11/17), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʪʦʨʳʤ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʋɿʀ ʧʨʠʟʥʘʢʦʤ ʧʨʝʨʳʚʘʥʠʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʯʘʩʪʠʯʥʘʷ ʦʪʩʣʦʡʢʘ ʧʣʦʜʥʦʛʦ ʷʡʮʘ ʠ ʥʘʣʠʯʠʝ 14,3%. ʇʘʮʠʝʥʪʢʠ ʩ 

ʤʠʦʤʦʡ ʤʘʪʢʠ ʠʤʝʶʪ ʛʦʨʤʦʥʘʣʴʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ-14,3%. 

ɼʚʫʨʦʛʘʷ ʤʘʪʢʘ ï ʵʪʦ ʦʩʦʙʝʥʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʘ ʢʘʢ ʧʨʘʚʠʣʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʥʝʧʦʣʥʦʮʝʥʥʳʤ ʥʝʡʨʦ-ʤʳʰʝʯʥʳʤ ʘʧʧʘʨʘʪʦʤ ʠ ʷʚʠʣʘʩʴ ʧʨʠʯʠʥʦʡ ʥʝʚʳʥʘʰʠʚʘʥʠʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ 28,6% ʩʣʫʯʘʝʚ. 

ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʩ ʫʯʝʪʦʤ ʫ ʙʦʣʴʥʳʭ ʚ ʘʥʘʤʥʝʟʝ ʥʝʚʳʥʘʰʠʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ 

ʨʘʥʥʠʝ ʩʨʦʢʠ, ʧʨʦʚʦʜʠʣʘʩʴ ʛʦʨʤʦʥʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʥʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʝʩʪʝʨʦʥʩʦʜʝʨʞʘʱʝʛʦ ʧʨʝʧʘʨʘʪʘ(ʫʪʨʦʞʝʩʪʘʥ, ʤʘʨʞʝʩʪʠʥ, ʜʶʬʘʩʪʦʥ), ʘ ʪʘʢʞʝ 

ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ (ʜʠʮʠʥʦʥ-2.0ʤʣ) ʚ ʧʝʨʚʳʝ 3-5 ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʪʫʧʣʝʥʠʷ, ʠ 

ʡʦʜʠʩʪʳʝ ʧʨʝʧʘʨʘʪʳ(ʡʦʜʠʜ 200 ʤʢʛ ʚ ʩʫʪʢʠ)ʠ ʬʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ 400 ʤʛ ʚ ʩʫʪʢʠ. 
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ʉʭʝʤʘ ʚʚʝʜʝʥʠʷ ʛʝʩʪʘʛʝʥʦʚ ʙʳʣʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ, ʜʣʠʥʳ ʰʝʡʢʠ ʤʘʪʢʠ ʠ ʦʪ ʫʨʦʚʥʷ 

ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʛʝʩʪʝʨʦʥʘ ʚ ʢʨʦʚʠ: 1 ʩʭʝʤʘ-ʩʫʪʦʯʥʘʷ ʜʦʟʘ ʚʘʛʠʥʘʣʴʥʦʛʦ ʫʪʨʦʞʝʩʪʘʥʘ ʠʣʠ 

ʤʘʨʞʝʩʪʠʥʘ ʩʦʩʪʘʚʠʣʘ ʦʪ 200 ʜʦ 600 ʤʛ; 2 ʩʭʝʤʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʩʭʝʤʘ (ʫʪʨʦʞʝʩʪʘʥ ʠʣʠ 

ʤʘʨʞʝʩʪʠʥ) ʠ ʜʶʬʘʩʪʦʥ 10 ʤʛ ʚʦ ʚʥʫʪʨʴ. ɺʪʦʨʘʷ ʩʭʝʤʘ ʣʝʯʝʥʠʷ, ʩ ʫʯʝʪʦʤ ʥʘʣʠʯʠʷ ʨʘʥʥʠʭ 

ʩʠʤʧʪʦʤʦʚ ʛʝʩʪʦʟʘ (ʪʦʰʥʦʪʘ ʠ ʨʚʦʪʘ ʙʝʨʝʤʝʥʥʳʭ), ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʥʦʯʥʘʷ ʜʦʟʘ ʧʫʪʸʤ 

ʚʘʛʠʥʘʣʴʥʦʛʦ ʚʚʝʜʝʥʠʷ ʧʨʦʛʝʩʪʠʥʩʦʜʝʨʞʘʱʝʛʦ ʧʨʝʧʘʨʘʪʘ. 

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʫʛʨʦʟʳ 

ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʨʠ ʣʝʯʝʥʠʠ ʤʠʢʨʦʥʠʟʠʨʦʚʘʥʥʳʤ ʧʨʦʛʝʩʪʝʨʦʥʦʤ (ʫʪʨʦʞʝʩʪʘʥ, 

ʤʘʨʞʝʩʪʠʥ, ʜʶʬʘʩʪʦʥ) ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ (ʜʠʮʠʥʦʥ). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʮʝʥʠʚʘʣʠʩʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʣʠʥʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʷʤ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ: ʣʠʢʚʠʜʘʮʠʷ ʞʘʣʦʙ ʙʦʣʴʥʦʡ, ʦʙʲʝʢʪʠʚʥʦʝ ʠʩʯʝʟʥʦʚʝʥʠʝ ʙʦʣʠ ʚʥʠʟʫ 

ʞʠʚʦʪʘ, ʦʪʩʫʪʩʪʚʠʝ ʚʘʛʠʥʘʣʴʥʳʭ ʢʨʦʚʷʥʠʩʪʳʭ ʚʳʜʝʣʝʥʠʡ, ʋɿʀ -ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʟʥʘʢʦʚ 

ʛʠʧʝʨʪʦʥʫʩʘ ʤʫʩʢʫʣʘʪʫʨʳ ʤʘʪʢʠ ʠ ʜʣʠʥʘ ʰʝʡʢʠ ʙʦʣʝʝ 2,8 ʩʤ., ʩʦʭʨʘʥʝʥʠʝ ʠ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ɺʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ ʚ 86,8%(79/91) ʩʣʫʯʘʝʚ ʦʪʤʝʯʘʣʦʩʴ ʧʨʝʢʨʘʱʝʥʠʝ 

ʢʨʦʚʷʥʠʩʪʳʭ ʚʳʜʝʣʝʥʠʡ ʠʟ ʧʦʣʦʚʳʭ ʧʫʪʝʡ ʥʘ ʧʝʨʚʳʝ ʩʫʪʢʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʚʳʰʝʦʧʠʩʘʥʥʦʡ ʩʭʝʤʳ ʧʨʝʧʘʨʘʪʦʚ, ʠ ʫ 12/91(13,2%) ʙʦʣʴʥʳʭ ʥʘ 3-4 ʩʫʪʢʠ. ɹʦʣʠ ʚʥʠʟʫ 

ʞʠʚʦʪʘ ʠ ʛʠʧʝʨʪʦʥʫʩ ʤʘʪʢʠ ʧʨʦʜʦʣʞʘʣʠʩʴ ʝʱʝ ʫ 19/91(20.9%) ʙʦʣʴʥʳʭ. ʉʨʝʜʥʝʝ 

ʧʨʝʙʳʚʘʥʠʝ ʙʝʨʝʤʝʥʥʳʭ ʩ ʥʝʚʳʥʘʰʠʚʘʥʠʝʤ ʚ ʩʪʘʮʠʦʥʘʨʝ ʩʦʩʪʘʚʠʣʦ 9,1Ñ3,4 ʜʥʝʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ ˉ4. 

 

ʊʘʙʣʠʮʘ ˉ4. ʀʩʭʦʜʳ ʣʝʯʝʥʠʷ ʚ ʛʨʫʧʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʝʟʫʣʴʪʘʪʳ 
I ʛʨʫʧʧʘ 

(n=8) 
% 

II ʛʨʫʧʧʘ 

(n=66) 
% 

III 

ʛʨʫʧʧʘ 

(n=17) 

% 

ʉʦʭʨʘʥʝʥʠʝ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ  6 75,0 62 93,9 16 94,1 

ʉʘʤʦʧʨʦʠʟʚʦʣʴʥʳʡ ʚʳʢʠʜʳʰ ʥʘ 

ʬʦʥʝ ʣʝʯʝʥʠʷ 1 12,5 2 3,1 1 5,9 

ʅʝʨʘʟʚʠʚʘʶʱʘʷʩʷ ʙʝʨʝʤʝʥʥʦʩʪʴ 1 12,5 2 3,1 0 0,0 

ɺʩʝʛʦ: 8 

 

66 

 

17 

  

ɺʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʟʥʘʯʝʥʠʷ ʤʠʢʨʦʥʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʝʩʪʝʨʦʥʘ ʚʦ 

ʚʩʝʭ ʢʣʠʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ, ʫ 84/94,1% ʙʝʨʝʤʝʥʥʳʭ ʫʜʘʣʦʩʴ ʩʦʭʨʘʥʠʪʴ ʙʝʨʝʤʝʥʥʦʩʪʴ, 

ʫʯʠʪʳʚʘʶ ʪʦʪ ʬʘʢʪʦʨ, ʯʪʦ ʧʨʠ ʧʨʝʜʳʜʫʱʠʭ ʙʝʨʝʤʝʥʥʦʩʪʷʭ, ʪʘʢʠʝ ʩʠʤʧʪʦʤʳ ʙʝʟ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʝʩʪʝʨʦʥʘ ʟʘʢʘʥʯʠʚʘʣʠʩʴ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʤ 

ʚʳʢʠʜʳʰʝʤ. ɺʳʩʦʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ (ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ) 

ʜʦʙʠʣʠʩʴ ʚʦ 2-ʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʫ ʙʝʨʝʤʝʥʥʳʭ ʚ ʩʨʦʢʘʭ ʛʝʩʪʘʮʠʠ 5-12 ʥʝʜʝʣʴ ʚ 

93,9%(62/66) ʩʣʫʯʘʝʚ ʠ 3 ʢʣʠʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʚ 94,1%(16/17). ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʪʝʨʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʨʘʟʚʠʚʘʶʱʝʡʩʷ ʙʝʨʝʤʝʥʥʦʩʪʴʶ ʠ 

ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʤ ʚʳʢʠʜʳʰʝʤ ʥʘ ʬʦʥʝ ʣʝʯʝʥʠʷ ʚ 25%(2/8) ʩʣʫʯʘʷʭ, ʫ ʙʦʣʴʥʳʭ ʩ 

ʥʘʣʠʯʠʝʤ ʤʠʦʤʳ ʤʘʪʢʠ ʠ ʘʥʦʤʘʣʠʝʡ ʨʘʟʚʠʪʠʷ ʤʘʪʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʘʷ ʛʨʫʧʧʘ ʧʦ ʥʝʚʳʥʘʰʠʚʘʥʠʶ ʙʝʨʝʤʝʥʥʦʩʪʠ ï ʵʪʦ 

ʧʘʮʠʝʥʪʢʠ ʨʘʥʥʝʛʦ ʠ ʘʢʪʠʚʥʦʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʨʠ ʵʪʦʤ ʵʪʦ ʚ ʦʩʥʦʚʥʦʤ 

ʞʠʪʝʣʴʥʠʮʳ ʛʦʨʦʜʘ.  

ɼʦʩʪʦʚʝʨʥʳʤ ʋɿʀ ʧʨʠʟʥʘʢʦʤ ʥʘʣʠʯʠʷ ʫʛʨʦʟʳ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʫʢʦʨʦʯʝʥʠʝ ʰʝʡʢʠ ʤʘʪʢʠ ʚ ʩʨʝʜʥʝʤ ʜʦ 2,2Ñ0,3 ʩʤ. ɺʪʦʨʦʡ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʋɿʀ ʧʨʠʟʥʘʢ 

ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʯʘʩʪʠʯʥʘʷ ʦʪʩʣʦʡʢʘ ʧʣʦʜʥʦʛʦ ʷʡʮʘ ʠ ʥʘʣʠʯʠʝ 

ʛʝʤʘʪʦʤʳ 14,3%.  

ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʥʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʝʩʪʝʨʦʥʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʤ 

ʧʨʝʧʘʨʘʪʦʤ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʚʳʩʦʢʦʛʦ ʵʬʬʝʢʪʘ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʛʝʩʪʘʮʠʠ ʫ 
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ʙʝʨʝʤʝʥʥʳʭ ʩ ʥʝʚʳʥʘʰʠʚʘʥʠʝʤ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚ ʛʨʫʧʧʘʭ 

ʚʘʨʴʠʨʦʚʘʣʘ ʜʦ 94,1%. ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʢʦʨʨʝʢʮʠʷ ʧʨʦʛʝʩʪʝʨʦʥʦʚʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ 

ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʪʝʨʴ ʚ ʧʝʨʚʦʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʩʦʭʨʘʥʠʪʴ 

ʠ ʧʨʦʣʦʥʛʠʨʦʚʘʪʴ ʙʝʨʝʤʝʥʥʦʩʪʴ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʠʢʨʦʥʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʝʩʪʝʨʦʥʘ ʟʘʚʠʩʠʪ ʦʪ ʩʨʦʢʘ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʨʠʟʥʘʢʦʚ 

ʚʳʢʠʜʳʰʘ ʠ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʩʠʤʧʪʦʤʦʚ. 
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 ÚØÔ×ÌÐÚÜÄ׳
ÏÿüĘĕô úýñíûìóôüþìüôù íìüúô íìăìûìüþúĒ íñøúüúùô ýôùùô íìüîìėþ îì ĀìĆú÷ô üñûüúðÿöþôîĒ 

øñíúĄìùð. Ðìü íìüúíìüô ôù, ôù״ú ìýúýìù ýúöôùúùô Ąì״üìùð. Ì÷úøìþô íúĉĆþôøúðô ÿ÷þüìýìðú ðìü 
íúüìô íìăìûìüþúôô þì״ðôð öþú״ öìüðìùô ïìüðìùô íìăìðúù þú íì ״ôýúíô øôČùì 2,2¹0,3 ýø øñíúĄìð. 
ÔýþôĀúðìô ûüúïñýþñüúùô øôöüúùôóìþýôċĄÿðì ðìü ċöֹוúċï íú ðúüÿô ïñøúýþìþôö ôøöúù øñðô״ìð, öô 

ðìü øìü״ô÷ì״úô ìîîì÷ô ״úøô÷ìðúü ðìü óìùúùô ״úøô÷ìðúü íú ôýץúþô ״ìø÷ þìĆýôüô íì÷ìùð íì ðìýþ 
úüìùð. Ýìøìüìùúöôô þìþíôץ ðìü ïÿü״״ú þú 94,1% Āìüץ øñöìüð. Ôý÷ú״ô ýìüôîìץþôô ùúüìýúôô 
ûüúïñýþñüúù ôøöúù øñðô״ìð, öô ìó þì÷ìĀúþô üñûüúðÿöþôî ðìü ýñøú״ìô ìîîì÷ô ״úøô÷ìðúü, ùôïú״ 

ðúĄþìù îì ðìüúó öìüðìùô ״úøô÷ìðúü ûñĄïôü öìüðì Ąìîìð. Ðìîúøùúöôô ôýþôĀúðìô ûüúïñýþñüúùô 
øôöüúùôóìþýôċĄÿðì ìó ðìîúøùúöôô ״úøô÷ìðúü, îìóùôùôô ùôĄúùì״úô íìăìûìüþú îì íìüúíìü 
öìüðìùô ùôĄúùì״ú îúíìýþì ìýþ. ׳ìùïúøô Āìüúüìýôô ôýץúþô ״ìø÷ ðìü ýñøú״ìô ċöÿø îì ðÿĊø, þìĆôù 

öìüðìùô ðúüÿ״úüú ðìü üñֹוìô ýþìó íú øôץðúüô øôùíìĆðìô ôùĀôüúð ôùþôāúí öìüðìù ÷úóôø ìýþ, öô ôù 
íú ùìþôֹוì״úô øÿýúôðô ûñüôùìþì÷ôô ״úøô÷ìðúü Ąì״úðìþ øñðô״ìð. 

Öì÷ôðîúòìĕú: ôýץúþô þìöüúü, þì÷ìĀúþô üñûüúðÿöþôî, þìíúíìþô ïúüøúùì÷, ôóðôîúֹוô 

íñóÿüČþ. 
 

ɼʀʌʌɽʈɽʅʎʀʈʆɺɸʅʅʓʁ ʇʆɼʍʆɼ ʂ ɻʆʈʄʆʅɸʃʔʅʆʁ ʊɽʈɸʇʀʀ 

ʅɽɺʓʅɸʐʀɺɸʅʀʗ ʇɽʈɺʆʁ ʇʆʃʆɺʀʅʓ ɹɽʈɽʄɽʅʆʉʊʀ 

ʅʘʠʙʦʣʝʝ ʫʷʟʚʠʤʘʷ ʛʨʫʧʧʘ ʧʦ ʥʝʚʳʥʘʰʠʚʘʥʠʶ ʙʝʨʝʤʝʥʥʦʩʪʠ ï ʵʪʦ ʧʘʮʠʝʥʪʢʠ ʨʘʥʥʝʛʦ ʠ ʘʢʪʠʚʥʦʛʦ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɼʦʩʪʦʚʝʨʥʳʤ ʋɿʀ ʧʨʠʟʥʘʢʦʤ ʥʘʣʠʯʠʷ ʫʛʨʦʟʳ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʫʢʦʨʦʯʝʥʠʝ ʰʝʡʢʠ ʤʘʪʢʠ ʚ ʩʨʝʜʥʝʤ ʜʦ 2,2Ñ0,3 ʩʤ. ɺʪʦʨʳʤ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʋɿʀ ʧʨʠʟʥʘʢʦʤ 

ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʯʘʩʪʠʯʥʘʷ ʦʪʩʣʦʡʢʘ ʧʣʦʜʥʦʛʦ ʷʡʮʘ ʠ ʥʘʣʠʯʠʝ ʛʝʤʘʪʦʤ-14,3%. 

ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʥʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʝʩʪʝʨʦʥʘ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʚʳʩʦʢʦʛʦ ʵʬʬʝʢʪʘ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ 

ʛʝʩʪʘʮʠʠ ʫ ʙʝʨʝʤʝʥʥʳʭ ʩ ʥʝʚʳʥʘʰʠʚʘʥʠʝʤ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚ ʛʨʫʧʧʘʭ 

ʚʘʨʴʠʨʦʚʘʣʘ ʜʦ 94,1%. ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʢʦʨʨʝʢʮʠʷ ʧʨʦʛʝʩʪʝʨʦʥʦʚʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʪʝʨʴ ʚ ʧʝʨʚʦʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʩʦʭʨʘʥʠʪʴ ʠ ʧʨʦʣʦʥʛʠʨʦʚʘʪʴ ʙʝʨʝʤʝʥʥʦʩʪʴ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʠʢʨʦʥʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʝʩʪʝʨʦʥʘ ʟʘʚʠʩʠʪ ʦʪ ʩʨʦʢʘ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʩʪʝʧʝʥʠ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʨʠʟʥʘʢʦʚ ʚʳʢʠʜʳʰʘ ʠ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʩʠʤʧʪʦʤʦʚ. ʇʨʠ ʥʘʯʘʚʰʝʤʩʷ ʚʳʢʠʜʳʰʝ ʚ ʧʝʨʚʦʤ ʠ 

ʚʪʦʨʦʤ ʪʨʠʤʝʩʪʨʝ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʥʘʟʥʘʯʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʚ ʩʭʝʤʝ ʩʪʘʟʘ ʩ ʜʘʣʴʥʝʡʰʝʡ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʦʡ ʜʦʟʠʨʦʚʢʦʡ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʠʩʭʦʜʳ 

ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʠʚʳʯʥʦʝ ʥʝʚʳʥʘʰʠʚʘʥʠʝ, ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʪʝʨʠ, ʛʦʨʤʦʥʘʣʴʥʦʝ 

ʣʝʯʝʥʠʝ,ʙʝʩʧʣʦʜʥʳʡ ʙʨʘʢ. 
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A DIFF ERENTIATED APPROACH TO THE TREATMENT OF MISCARRIAGE IN THE FIRST HALF 

OF PREGNANCY 

The most vulnerable group for miscarriage are patients of early and active reproductive age. At the same 

time, these are mostly residents of the city.A reliable ultrasound sign of a threatened miscarriage is a shortening of 

the cervix to an average of 2.2 Ñ 0.3 cm. The use of micronized progesterone in combination with a hemostatic drug 

allows to achieve a high effect in the early stages of gestation in pregnant women with miscarriage. The 

effectiveness of the application in groups varied up to 94.1%. Timely correction of progesterone deficiency allows 

avoiding reproductive losses in the first trimester of pregnancy, maintaining and prolonging pregnancy. The duration 

of use of micronized progesterone depends on the duration of pregnancy, the severity of signs of miscarriage and the 

leveling of symptoms. With the onset of a miscarriage in the first and second trimester, it should be considered 

appropriate to prescribe drugs in a stasis regimen with a further individually selected dosage, as evidenced by 

favorable perinatal outcomes of pregnancy.  

Key words: recurrent miscarriage, reproductive losses, hormonal treatment, infertile marriage. 

 

ʄʘʲʣʫʤʦʪ ʜʘʨ ʙʦʨʘʠ ʤʫʘʣʣʠʬʦʥ:ʆʰʫʨʤʘʤʘʜʦʚʘ ʈʦʟʠʷ ɹʦʜʫʨʦʚʥʘ - ʜʫʭʪʫʨʠ ʘʢʫʰʝʨ-ʛʠʥʝʢʦʣʦʛʠ ʰʫʲʙʘʠ 
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ʋɼʂ 618.2-053.6 

ʌʀɿʀʏɽʉʂʆɽ ʈɸɿɺʀʊʀɽ ʀ ʂʃʀʅʀʂʆ-ʉʆʎʀɸʃʔʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ 

ʇʆɼʈʆʉʊʂʆɺ ʉ ʈɸʅʅɽʁ ɹɽʈɽʄɽʅʅʆʉʊʔʖ 

 

ʇʫʣʦʜʟʦʜʘ ʌ.ʇ. 

ɻʋ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʘʢʫʰʝʨʩʪʚʘ, ʛʠʥʝʢʦʣʦʛʠʠ ʠ ʧʝʨʠʥʘʪʦʣʦʛʠʠ 

ʄɿ ʠ ʉɿʅ ʈʊè 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ɺʳʥʘʰʠʚʘʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʶʥʦʤ ʚʦʟʨʘʩʪʝ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʳʤ 

ʠʩʧʳʪʘʥʠʝʤ, ʪʘʢ ʢʘʢ ʙʝʨʝʤʝʥʥʦʩʪʴ ʠ ʨʦʜʳ ʧʨʦʪʝʢʘʶʪ ʚ ʫʩʣʦʚʠʷʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʥʝʟʨʝʣʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʥʝʘʜʝʢʚʘʪʥʦʩʪʠ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʯʪʦ ʩʦʟʜʘʝʪ ʚʳʩʦʢʠʡ 

ʨʠʩʢ ʦʩʣʦʞʥʝʥʠʡ, ʢʘʢ ʜʣʷ ʤʘʪʝʨʠ, ʪʘʢ ʠ ʜʣʷ ʧʣʦʜʘ [1, ʩ.9]. ʋʜʝʣʴʥʳʡ ʚʝʩ 

ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʙʝʨʝʤʝʥʥʳʭ ʠ ʨʦʞʝʥʠʮ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʪʘʨʰʠʤ ʚʦʟʨʘʩʪʥʳʤ 

ʛʨʫʧʧʘʤ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 5%. ʂʘʢ ʧʨʘʚʠʣʦ, ʨʘʥʥʷʷ ʙʝʨʝʤʝʥʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚ 50-60% 

ʩʣʫʯʘʝʚ ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʠ ʚ 30-40% ʥʝʞʝʣʘʪʝʣʴʥʦʡ, ʘ ʧʦʪʦʤʫ ʯʘʱʝ ʟʘʚʝʨʰʘʝʪʩʷ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʧʨʝʨʳʚʘʥʠʝʤ[4,8]. ʂʘʞʜʳʡ ʜʝʩʷʪʳʡ ʘʙʦʨʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫ ʣʠʮ ʤʦʣʦʞʝ 19 

ʣʝʪ. ʅʘ 100 ʙʝʨʝʤʝʥʥʦʩʪʝʡ ʫ ʧʦʜʨʦʩʪʢʦʚ ʢʦʣʠʯʝʩʪʚʦ ʘʨʪʠʬʠʮʠʘʣʴʥʳʭ ʘʙʦʨʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 

69,1%, ʨʦʜʦʚ ð 16,4%, ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʭ ʚʳʢʠʜʳʰʝʡ ð 14,5%. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 40,0% 

ʧʦʜʨʦʩʪʢʦʚ ʠʤʝʶʪ ʧʦʚʪʦʨʥʫʶ ʙʝʨʝʤʝʥʥʦʩʪʴ, ʘ 17,9% ð ʧʦʚʪʦʨʥʳʝ ʨʦʜʳ [2,5,7].ʃʠʮʘ, 

ʢʦʪʦʨʳʝ ʚʩʪʫʧʠʣʠ ʚ ʙʨʘʢ ʚ ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʝ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʤʝʣʠ ʙʦʣʝʝ ʥʠʟʢʠʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ, ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʥʠʟʢʦʝ ʩʣʫʞʝʙʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʤʝʥʴʰʠʡ 

ʫʨʦʚʝʥʴ ʜʦʭʦʜʘ. ʂ ʪʦʤʫ ʞʝ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʦʜʘ ʚ ʩʝʤʴʷʭ, ʩʣʦʞʠʚʰʠʭʩʷ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ, 

ʙʳʣʘ ʚʜʚʦʝ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʚʩʪʫʧʣʝʥʠʠ ʚ ʙʨʘʢ ʚ ʙʦʣʝʝ ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʝ. ɺʝʜʫʱʝʡ ʧʨʠʯʠʥʦʡ 

ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʙʨʘʢʠ ʚ ʶʥʦʤ ʚʦʟʨʘʩʪʝ ʚ ʦʩʥʦʚʥʦʤ ʩʪʠʤʫʣʠʨʦʚʘʥʳ ʩʣʫʯʘʡʥʦʡ ʠ 

ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʴʶ [3,6,10]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʠʪʴ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʧʦʜʨʦʩʪʢʦʚ ʩ ʨʘʥʥʝʡ 

ʙʝʨʝʤʝʥʥʦʩʪʴʶ ʠ ʝʝ ʪʝʯʝʥʠʝ ʠ ʠʩʭʦʜʳ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʶʥʳʝ ʙʝʨʝʤʝʥʥʳʝ ʚ ʚʦʟʨʘʩʪʝ 15-

18 ʣʝʪ -72 ʧʘʮʠʝʥʪʢʠ, ʙʝʨʝʤʝʥʥʳʝ ʘʢʪʠʚʥʦʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ 

ʧʨʦʪʝʢʘʶʱʝʡ ʙʝʨʝʤʝʥʥʦʩʪʴʶ-30 ʧʘʮʠʝʥʪʦʢ. ɺ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʢʘʨʪʫ ʙʳʣʠ 

ʚʢʣʶʯʝʥʳ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʚʝʩ, ʨʦʩʪ, ʧʘʨʠʪʝʪ, ʩʦʮʠʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʬʠʟʠʯʝʩʢʦʝ 

ʨʘʟʚʠʪʠʝ, ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʠ ʧʝʨʝʥʝʩʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʜʝʪʩʪʚʝ, ʩʨʦʢʠ ʚʟʷʪʠʷ ʥʘ ʫʯʝʪ, 

ʩʝʤʝʡʥʳʡ ʠ ʘʢʫʰʝʨʩʢʠʡ ʘʥʘʤʥʝʟ, ʠʩʭʦʜʳ ʨʦʜʦʚ, ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʠʩʭʦʜʳ ʠ ʦʩʣʦʞʥʝʥʠʷ ʚ 

ʧʦʩʣʝʨʦʜʦʚʦʤ ʧʝʨʠʦʜʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʧʨʦʠʟʚʝʜʝʥ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ çExcelè ʠ çStatisticafor Windows-2016è. ʀʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ 

ʚʘʨʠʘʮʠʦʥʥʦʡ ʠ ʦʧʠʩʘʪʝʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʢʨʠʪʝʨʠʠ ʉʪʴʶʜʝʥʪʘ ʠ ʨʘʥʛʦʚʳʡ U-ʢʨʠʪʝʨʠʡ 

ʄʘʥʥʘ- ʋʠʪʥʠ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʩʦʚʦʢʫʧʥʦʩʪʝʡ ʧʦ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʧʨʠʤʝʥʷʣʠ 

ʘʥʘʣʠʟ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʠ-ʢʚʘʜʨʘʪ ʠ ʩ ʧʦʧʨʘʚʢʦʡ ʁʝʪʩʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʨʦʞʜʘʝʤʦʩʪʴ ʩʨʝʜʠ 

ʧʦʜʨʦʩʪʢʦʚ ʥʝ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ. ɿʘ 2018 ʛʦʜ ʚʩʝʛʦ ʨʦʜʦʚ ʙʳʣʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʩʨʝʜʠ ʧʦʜʨʦʩʪʢʦʚ 15 -17 ʣʝʪ ʫ 19, ʚ 2020 ʛʦʜʫ ʩʨʝʜʠ ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʳ ʫ 29 ʧʦʜʨʦʩʪʢʦʚ. ʉʨʝʜʠ ʧʦʜʨʦʩʪʢʦʚ 18-19 ʣʝʪ, ʝʩʣʠ ʟʘ 2018 ʛʦʜ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

12765 ʨʦʜʦʚ, ʪʦ ʚ 2020 ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ ʨʦʜʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 14680 ʩʣʫʯʘʝʚ  

 

ʊʘʙʣʠʮʘ 1. ʇʦʢʘʟʘʪʝʣʴ ʨʦʞʜʘʝʤʦʩʪʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʟʘ 2018-2020ʛʛ ʩʨʝʜʠ 

ʧʦʜʨʦʩʪʢʦʚ 
 2018 2019 2020 

ʄʝʩʪʦ 

ʞʠʪʝʣʴ- 

ʩʪʚʘ 

15-17ʣ 18-19ʣ 15-17ʣ 18-19ʣ 15-17ʩ 18-19ʣ 

ʍʘʪʣʦʥ 
0  4518 16,81

% 

0 0 3155 15,5% 0 0 3355 21,7

8% 

ʉʦʛʜ 5 0,02 3057 12,71 5 0,03 2379 11,93 7 0,03 3017 14,6
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% % % % % 7% 

ɻɹɸʆ 
0  33 3,6% 0 0 38 4,4% 0 0 44 3,22

% 

ʈʈʇ 
8 0,03

% 

3936 16,17

% 

1

1 

0,05

% 

5336 22,37

% 

1

8 

0,07

% 

6953 27,0

5% 

ɼʫʰʘʥʙʝ 
6 0,08

% 

1221 16,37

%  

4 0,05 1304 16% 4 0,05

% 

1311 16,7

8% 

ʈʝʩʧʫʙʣʠʢ

ʘ 

19 0,02

% 

1276

5 

15,26

% 

2

0 

0,03

% 

1221

2 

16,7% 2

9 

0,04

% 

1468

0 

20,7

2% 

ʇʨʠʤʝʯʘʥʠʝ: % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʊʘʢʞʝ ʪʨʝʚʦʞʥʳʤ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʘʙʦʨʪʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ. ʇʦʢʘʟʘʪʝʣʠ 

ʘʙʦʨʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ ˉ2. ʂʘʢ ʚʠʜʥʦ ʧʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ, ʩʨʝʜʠ ʧʦʜʨʦʩʪʢʦʚ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʚ 2018 ʛʦʜʫ ʠ ʚ 2020 ʛʦʜʫ ʚ ʚʦʟʨʘʩʪʝ 15-17 ʣʝʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

ʧʦ 2 ʩʣʫʯʘʷ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʦ ʩʦʮʠʘʣʴʥʳʤ ʧʦʢʘʟʘʥʠʷʤ (ʥʝ ʩʦʩʪʦʷʣʠ ʚ ʙʨʘʢʝ). ɺ 

ʚʦʟʨʘʩʪʝ 18-19 ʣʝʪ ʚ 2018 ʛʦʜʫ 442 (3,5%) ʠ ʚ 2020 ʛʦʜʫ 358 (3,6%) ʧʦʜʨʦʩʪʢʘʤʠ 

ʧʨʦʠʟʚʝʜʝʥ ʘʙʦʨʪ. ɺʩʝ ʜʝʚʦʯʢʠ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʧʝʨʠʦʜʘ ʙʳʣʠ ʧʝʨʚʦʙʝʨʝʤʝʥʥʳʤʠ. 

 

ʊʘʙʣʠʮʘ 2. ʇʦʢʘʟʘʪʝʣʴ ʘʙʦʨʪʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʟʘ 2018-2020 ʛʛ ʩʨʝʜʠ 

ʧʦʜʨʦʩʪʢʦʚ 
 2018 2019 2020 

ʄʝʩʪʦ 

ʞʠʪʝʣʴ- 

ʉʪʚʘ 

15-17ʩ 18-19ʩ 15-17ʩ 18-19ʩ 15-17ʩ 18-19ʩ 

ʍʘʪʣʦʥ 0  15 0,44% 0 0 4 0,12% 0 0 4 0,15% 

ʉʦʛʜ 2 0,04% 222 4,88% 1 0,02% 235 5,26% 2 0,05% 170 4,22% 

ɻɹɸʆ 0 0 0 0 0 0 22 9,02 0 0 0 0 

ʈʈʇ 0 0 152 3,6% 0 0 179 7,08 0 0 167 7,94% 

ɼʫʰʘʥʙʝ 0 0 53 4% 0 0 79 6,75 0 0 17 1,8% 

ʈʝʩʧʫʙ-ʣʠʢʘ 2 0,02% 442 3,6% 1 0,001% 519 4,4% 2 0 358 3,6% 

ʇʨʠʤʝʯʘʥʠʝ: % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʦ 

ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʞʜʘʝʤʦʩʪʠ ʩʨʝʜʠ ʧʦʜʨʦʩʪʢʦʚ ʥʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ 

ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʧʦʜʨʦʩʪʢʦʚ ʩ ʨʘʥʥʝʡ ʙʝʨʝʤʝʥʥʦʩʪʴʶ, 

ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʨʦʜʦʚ ʠ ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʠʩʭʦʜʳ, ʠ ʜʘʥʳ ʢʣʠʥʠʢʦ- 

ʩʦʮʠʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʜʨʦʩʪʢʦʚʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʢ 1-ʡ ʛʨʫʧʧʳ 

ʩʦʩʪʘʚʠʣ 16.2 Ñ 0,8 ʛ ʚʦ 2-ʡ 18,1 Ñ 0,7 ʠ ʚ 3-ʡ ʛʨʫʧʧʝ 22,5 Ñ 1,5 ʛʦʜʘ. 

 

ʊʘʙʣʠʮʘ 3. ʉʨʝʜʥʝʚʦʟʨʘʩʪʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʛʨʫʧʧ. 

ɻʨʫʧʧʳ ʆʙʱʝʝ ʯʠʩʣʦ ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ɹʝʨʝʤʝʥʥʳʝ 16-17 ʣʝʪ 30 16.9 Ñ 0,8** 

ɹʝʨʝʤʝʥʥʳʝ 18-19 ʣʝʪ 42 18,1 Ñ 0,7* 

ɻʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ 30 22,5 Ñ 1,5 

ʇʨʠʤʝʯʘʥʠʝ: ʨ* 0,05, ʨ** 0,01 ʧʦ ʢʨʠʪʝʨʠʶ ʍʠ- ʢʚʘʜʨʘʪ ʩ ʧʦʧʨʘʚʢʦʡ ʁʝʪʩʘ 

ʊʘʢʞʝ ʛʨʫʧʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ (ʪʘʙʣʠʮʘ 4) 

 

ʊʘʙʣʠʮʘ 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʢ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ 

ʇʨʠʤʝʯʘʥʠʝ: % ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ.  

 

 ʛʨʫʧʧʳ 

ʄʝʩʪʦ 

ɾʠʪʝʣʴʩʪʚʦ 

1-ʷ ʛʨʫʧʧʘ 

(ʧ=30) 

2-ʷ ʛʨʫʧʧʘ 

(ʧ=42) 

ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ  

(ʧ=30) 

ʉʝʣʦ 26(86,6%) 37(88,1%) 16(53,3%) 

ɻʦʨʦʜ 4(13,4%) 5(11,9%) 14(46,7%) 
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ʉʨʝʜʠ ʠʩʩʣʝʜʫʝʤʳʭ 72 ʶʥʳʭ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ, ʞʠʪʝʣʴʥʠʮʳ ʩʝʣʘ ʩʦʩʪʘʚʠʣʠ 63-

(87,5%), ʠ 9 (12,5%), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʩʪʘʚʠʣʠ ʞʠʪʝʣʴʥʠʮʳ ʛʦʨʦʜʘ. 

 
ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʶʥʳʭ ʙʝʨʝʤʝʥʥʳʭ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʥʠʮ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ 

ʧʝʨʚʦʙʝʨʝʤʝʥʥʳʭ ʙʳʣʦ - 23,8%, ʧʦʚʪʦʨʥʦʙʝʨʝʤʝʥʥʳʭ ï 34,8. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ ʙʝʨʝʤʝʥʥʦʡ, ʯʝʤ ʶʥʝʝ ʙʝʨʝʤʝʥʥʘʷ, ʪʝʤ ʥʝʜʦʩʪʘʪʦʯʥʝʝ ʝʸ 

ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. ɺ ʪʘʙʣʠʮʝ 2.1.3. ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʳʷʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʚʝʩʦʤ (ʈ 

<0,05), ʆɻʂ (ʈ<0,01), ʰʠʨʠʥʘ ʧʣʝʯ (ʈ<0,01) ʨʦʩʪʦʤ (ʈ <0,001) ʠ ʠʥʜʝʢʩʦʤ ʉʦʣʦʚʴʝʚʘ 

(ʈ<0,01) ʩʨʝʜʠ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ. 

ʊʘʙʣʠʮʘ 5. ʌʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʙʝʨʝʤʝʥʥʳʭ ʜʝʚʫʰʝʢ-ʧʦʜʨʦʩʪʢʦʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ 

ɺʦʟʨʘʩʪ 

(ʛʦʜ/ʣʝʪ) 

ʈʦʩʪ, ʩʤ 

 ʄÑm 

ɺʝʩ(ʢʛ) 

ʄÑm  

ʆɻʂ 

ʄÑm 

ʐʠʨʠʥʘ ʧʣʝʯ 

ʄÑm 

 ʀʥʜʝʢʩ 

ʉʦʣʦʚʴʝʚʘ 

16-17 158,4Ñ2,17 60,6Ñ1,61 82,2Ñ2,0 37,06Ñ1,0 14,26Ñ0,61 

18-19 162,04Ñ3,17 67,14Ñ2,47 88,15Ñ1,47 37,66Ñ1,36 15,43Ñ0,80 

ʍʠ- ʢʚʘʜʨʘʪ ʩ 

ʧʦʧʨʘʚʢʦʡ ʁʝʪʩʘ 

8,579 2,647 4,047 5,306 14,91 

ʈ <0,001 <0,05 <0,01 <0,01 <0,00 1 

ʇʨʠʤʝʯʘʥʠʝ: ʨ- ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʞʜʫ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʦʡ ʶʥʳʭ ʙʝʨʝʤʝʥʥʳʭ (ʧʦ ʢʨʠʪʝʨʠʶ ʭ
2 ; 
ʧʦ ʢʨʠʪʝʨʠʶ ʭ

2 
ʩ ʧʦʧʨʘʚʢʦʡ ʁʝʪʩʘ).  

 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʨʝʜʠ ʦʩʥʦʚʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʦʡ (ʊʘʙʣʠʮʘ 6) ʧʦʢʘʟʘʣʠ ʪʘʢʞʝ ʥʘ ʦʪʩʪʘʚʘʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʚʦʯʝʢ 

ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʳʷʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ 

ʨʦʩʪʦʤ ʈ <0,05 ʠ ʚʝʩʦʤ ʈ <0,01 ʩʨʝʜʠ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ. 

 

ʊʘʙʣʠʮʘ 6. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʙʝʨʝʤʝʥʥʳʭ ʩʨʝʜʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ 

ɺʦʟʨʘʩʪʥʳʝ 

ʛʨʫʧʧʳ 

ʈʦʩʪ, ʩʤ 

 ʄÑm 

ɺʝʩ(ʢʛ) 

ʄÑm 

ʆɻʂ 

ʄÑm 

ʐʠʨʠʥʘ 

ʧʣʝʯ 

ʄÑm 

 ʀʥʜʝʢʩ 

ʉʦʣʦʚʴʝʚʘ 

ʄÑm 

ʆʩʥʦʚʥʘʷ 

ʛʨʫʧʧʘ 

161,6Ñ3,09 64,7Ñ0,67 85,6Ñ1,47 37,26Ñ1,26 14,42Ñ0,78 

ɻʨʫʧʧʘ 

ʩʨʘʚʥʝʥʠʷ 

168,2Ñ0,27 68,6Ñ0,82 88,2Ñ1,12 38,0Ñ0,99 15,4Ñ0,77 

87,5

12,500

˿͔͎ͦ͡ ͦͪͦ͒
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ʍʠ- ʢʚʘʜʨʘʪ ʩ 

ʧʦʧʨʘʚʢʦʡ 

ʁʝʪʩʘ 

2,611 3,683 1,406 0,461 0,894 

ʈ <0,05 <0,01 >0,05 >0,05 >0,05 

ʇʨʠʤʝʯʘʥʠʝ: ʨ- ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʞʜʫ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʧʦ ʢʨʠʪʝʨʠʶ ʭ
2 ;
ʧʦ ʢʨʠʪʝʨʠʶ ʭ

2 
ʩ ʧʦʧʨʘʚʢʦʡ ʁʝʪʩʘ).  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʦʪʣʠʯʠʷ ʚ ʬʠʟʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ 

ʙʝʨʝʤʝʥʥʳʝ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʧʦ ʤʝʩʪʫ ʧʨʦʞʠʚʘʥʠʷ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʛʦʨʦʜʩʢʠʝ ʠ 

ʩʝʣʴʩʢʠʝ ʞʠʪʝʣʴʥʠʮʳ (ʊʘʙʣʠʮʘ 7). 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʙʝʨʝʤʝʥʥʳʭ ʧʦʜʨʦʩʪʢʦʚ ʧʦ ʤʝʩʪʫ 

ʧʨʦʞʠʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʛʦʨʦʜʩʢʠʝ ʶʥʳʝ ʙʝʨʝʤʝʥʥʳʝ ʙʦʣʝʝ ʨʘʟʚʠʪʳ ʬʠʟʠʯʝʩʢʠ, ʯʝʤ 

ʞʠʪʝʣʴʥʠʮʳ ʩʝʣʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʝʣʴʩʢʠʝ ʶʥʳʝ ʙʝʨʝʤʝʥʥʳʝ 

ʦʪʩʪʘʶʪ ʧʦ ʨʦʩʪʫ, ʚʝʩʦʚʦʤʫ ʧʘʨʘʤʝʪʨʫ ʈ <0,05 ʦʪ ʩʚʦʠʭ ʩʚʝʨʩʪʥʠʮ. 

 

ʊʘʙʣʠʮʘ 7. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʙʝʨʝʤʝʥʥʳʭ 

ʧʦʜʨʦʩʪʢʦʚ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ 

ʇʦ ʤʝʩʪʫ 

ʞʠʪʝʣʴʩʪʚʘ 

ʈʦʩʪ, ʩʤ 

 ʄÑm 

ɺʝʩ(ʢʛ) 

ʄÑm 

ʆɻʂ 

ʄÑm 

ʐʠʨʠʥʘ 

ʧʣʝʯ 

ʄÑm 

ʀʥʜʝʢʩ 

ʉʦʣʦʚʴʝʚʘ 

ʄÑm 

ʉʝʣʴʩʢʠʝ 158,4Ñ2,17 60,6Ñ1,61 82,2Ñ2,0 37,06Ñ1,0 14,26Ñ0,61 

 ɻʦʨʦʜʩʢʠʝ 164,6Ñ0,08 64,7Ñ3,67 85,6Ñ1,47 38,26Ñ1,26 15,42Ñ0,78 

ʍʠ- ʢʚʘʜʨʘʪ ʩ 

ʧʦʧʨʘʚʢʦʡ ʁʝʪʩʘ 

 

2,855 

 

3,498 

 

2,291 

 

0,745 

 

1,232 

ʈ <0,05 <0,05 >0,05 >0,05 >0,05 

ʇʨʠʤʝʯʘʥʠʝ: ʨ- ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʞʜʫ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʳ (ʧʦ ʢʨʠʪʝʨʠʶ ʭ
2 ;
ʧʦ ʢʨʠʪʝʨʠʶ ʭ

2 
ʩ ʧʦʧʨʘʚʢʦʡ ʁʝʪʩʘ). 

 

ɼʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʤʝʞʜʫ ʆɻʂ, ʰʠʨʠʥʦʡ ʧʣʝʯ ʠ ʧʦʢʘʟʘʪʝʣʝʤ ʠʥʜʝʢʩʘ ʉʦʣʦʚʴʝʚʘ 

ʥʝ ʚʳʷʚʣʝʥʳ. ɺ ʩʪʨʫʢʪʫʨʝ ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʙʝʨʝʤʝʥʥʳʭ 

ʞʝʥʱʠʥ ʦʙʝʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʧʨʝʦʙʣʘʜʘʣʠ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

(ʦʙʦʩʪʨʝʥʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʧʠʝʣʦʥʝʬʨʠʪʘ ʧʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠʣʠ ʛʝʩʪʘʮʠʦʥʥʳʡ 

ʧʠʝʣʦʥʝʬʨʠʪ) ðʫ 17 (56.6%) ʙʝʨʝʤʝʥʥʳʭ ʤʣʘʜʰʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʠ ʫ 24(57,1%) 

ʙʝʨʝʤʝʥʥʳʭ ʩʪʘʨʰʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ. ɸʥʝʤʠʷ ʙʝʨʝʤʝʥʥʳʭ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʫ 16 (53.3%) 

ʙʝʨʝʤʝʥʥʳʭ 1-ʡ ʛʨʫʧʧʳ ʠ 18 (42,8%) ʙʝʨʝʤʝʥʥʳʭ 2-ʡ ʛʨʫʧʧʳ, ʟʘʙʦʣʝʚʘʥʠʷ ʱʠʪʦʚʠʜʥʦʡ 

ʞʝʣʝʟʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ 9(30,0%) ʙʝʨʝʤʝʥʥʳʭ 1-ʡ ʛʨʫʧʧʳ ʠ 16 (38,0%) ʙʝʨʝʤʝʥʥʳʭ 2-ʡ 

ʛʨʫʧʧʳ.  

ʇʦʣʥʦʩʪʴʶ ʩʦʤʘʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʤʠ ʙʳʣʠ 3 (14.2%) ʧʘʮʠʝʥʪʦʢ 1-ʡ ʛʨʫʧʧʳ ʠ 10 

(22,2%) ʧʘʮʠʝʥʪʦʢ 2-ʡ ʛʨʫʧʧʳ. ʈʘʟʣʠʯʥʳʝ ʚʠʜʳ ʫʨʦʛʝʥʠʪʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ ʙʳʣʠ ʚʧʝʨʚʳʝ 

ʚʳʷʚʣʝʥʳ ʫ 4 (14.2%) ʧʘʮʠʝʥʪʦʢ 1-ʡ ʛʨʫʧʧʳ ʠ 12 (26.6%) ʧʘʮʠʝʥʪʦʢ 2-ʡ ʛʨʫʧ 

 

ʊʘʙʣʠʮʘ 8. ʆʩʥʦʚʥʘʷ ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʘʷ ʧʘʪʦʣʦʛʠʷ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ɺʦʟʨʘʩʪ 16-17ʣʝʪ 

n= 30 

 

% 

ɺʦʟʨʘʩʪ 18-19ʣʝʪ 

n=42 

 

% 

ɿʘʙʦʣʝʚʘʥʠʷ ʤʦʯʝʚʳʚʦʜʷʱʝʡ 

ʩʠʩʪʝʤʳ 

17 56.6 24 57,1 

ɸʥʝʤʠʷ  16 53.3 18 42.8 

ɿʘʙʦʣʝʚʘʥʠʝ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 9 30.0 16 38.0 

ʉʉʉ (ʚʝʛʝʪʦʩʦʩʫʜʠʩʪʘʷ ʜʠʩʪʦʥʠʷ) 2 6,6 4 9,5 

ʋʨʦʛʝʥʠʪʘʣʴʥʘʷ ʠʥʬʝʢʮʠʷ 3 10,0 12 28,5 

ʇʨʠʤʝʯʘʥʠʝ: % ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʨʫʧʧ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ (ʪʘʙʣʠʮʘ ), ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʛʨʫʧʧʘʭ 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʧʦ ʩʪʨʫʢʪʫʨʝ ʠ ʯʘʩʪʦʪʝ ʦʩʣʦʞʥʝʥʠʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʦʟʨʘʩʪʥʦʛʦ ʢʨʠʪʝʨʠʷ ʫʯʘʩʪʥʠʮ. 
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ʊʘʙʣʠʮʘ 9. ʏʘʩʪʦʪʘ ʦʩʣʦʞʥʝʥʠʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʛʨʫʧʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʟʘʙʦʣʝʚʘʥʠʡ 
ɺʦʟʨʘʩʪ 16-19ʣʝʪ 

n=72 

ɺʦʟʨʘʩʪ 20-

25ʣʝʪ 

n=30 

ʍʠ- ʢʚʘʜʨʘʪ ʩ 

ʧʦʧʨʘʚʢʦʡ ʁʝʪʩʘ 

ʈ 

ʋʛʨʦʟʘ ʧʨʝʨʳʚʘʥʠʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ 

15(23,8Ñ5,3%) 3 (7,5Ñ4,16%) 2,532 <0,

05 

ʈʚʦʪʘ ʙʝʨʝʤʝʥʥʳʭ 12(19,4Ñ4,9%) 3 (7,5Ñ4,16%) 1,862 >0,

05 

ʋʤʝʨʝʥʥʘʷ 

ʧʨʝʵʢʣʘʤʧʩʠʷ 

16(25,3Ñ5,4%) 2 (5,0Ñ3,4%) 3,181 <0,

05 

ʊʷʞʝʣʘʷ ʧʨʝʵʢʣʘʤʧʩʠʷ 6(9,5Ñ3,6%) 1 (2,5Ñ2,4%) 1,617 >0,

05 

ʉɿʈʇ(ʩʠʥʜʨʦʤ 

ʟʘʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ 

ʧʣʦʜʘ) 

15(23,8Ñ5,3%) 2 (5,0Ñ3,4%)  <0,

05 

 

ʇʨʠʤʝʯʘʥʠʝ: ʨ- ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʞʜʫ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʳ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʧʦ ʢʨʠʪʝʨʠʶ ʭ
2 ;
ʧʦ ʢʨʠʪʝʨʠʶ ʭ

2 
ʩ ʧʦʧʨʘʚʢʦʡ ʁʝʪʩʘ).  

ʊʘʢ ʯʘʩʪʦʪʘ ʨʘʥʥʝʛʦ ʪʦʢʩʠʢʦʟʘ ʚ I ʛʨʫʧʧʝ ʫʯʘʩʪʥʠʮ ʚ 2 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʘʥʘʣʦʛʠʯʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʚʦ II ʛʨʫʧʧʝ, ʫʛʨʦʟʘ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ 3,5 ʨʘʟʘ, ʧʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ 

ʪʘʢʦʛʦ ʛʨʦʟʥʦʛʦ ʦʩʣʦʞʥʝʥʠʷ ʛʝʩʪʘʮʠʠ, ʢʘʢ ʧʨʝʵʢʣʘʤʧʩʠʷ (ʫʤʝʨʝʥʥʘʷ ʠ ʪʷʞʸʣʘʷ) 

ʩʦʩʪʘʚʣʷʶʪ ʩʫʤʤʘʨʥʦ 34,8% ʚ 1-ʦʡ ʧʨʦʪʠʚ ʚʩʝʛʦ 2,5 % ʚʦ II ʛʨʫʧʧʝ ʙʝʨʝʤʝʥʥʳʭ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫ ʶʥʳʭ ʙʝʨʝʤʝʥʥʳʭ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʇʕ ʨʘʟʚʠʚʘʝʪʩʷ ʫ ʢʘʞʜʦʡ 3-

ʝʡ, ʪʦʛʜʘ ʢʘʢ ʚʦ II ʛʨʫʧʧʝ ʦʪʤʝʯʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦ ʨʝʞʝ, ʚ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ, ʯʪʦ, 

ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʘʩʪʥʠʮ II ʛʨʫʧʧʳ ʙʳʣʠ ʧʦʚʪʦʨʥʦʨʦʜʷʱʠʤʠ, ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ I ʛʨʫʧʧʝ, ʛʜʝ ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʘʩʪʥʠʮ ʙʳʣʠ ʧʝʨʚʦʙʝʨʝʤʝʥʥʳʤʠ ʠ 

ʧʝʨʚʦʨʦʜʷʱʠʤʠ, ʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʟʚʝʩʪʥʳʡ ʬʘʢʪ ʦ ʨʘʟʚʠʪʠʠ ʇʕ ʯʘʱʝ ʚʩʝʛʦ ʫ 

ʧʝʨʚʦʨʦʜʷʱʠʭ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, ʧʦ ʜʘʥʥʳʤ ʵʪʦʡ ʞʝ ʪʘʙʣʠʮʳ, ʫ ʢʘʞʜʦʡ ʯʝʪʚʝʨʪʦʡ 

ʙʝʨʝʤʝʥʥʦʡ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʚʦʟʥʠʢʣʠ ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʦʩʣʦʞʥʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʩʠʥʜʨʦʤ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʟʘʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ (ʉɿʈʇ), ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʧʣʘʮʝʥʪʘʨʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ (ʇʅ), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʝʨʝʤʝʥʥʳʤʠ II ʛʨʫʧʧʳ, ʯʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, 

ʬʦʨʤʠʨʫʝʪ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʫ 

ʙʝʨʝʤʝʥʥʳʭ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ ʩʨʝʜʠ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʫʢʘʟʘʣʠ ʥʘ 

ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 16-19 ʣʝʪ. 

ʊʘʙʣʠʮʘ 10. ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ ʚ ʢʨʦʚʠ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʢ 

ʄʠʢʨʦʥʫʪʨʠʝʥʪʳ 1-ʷ ʛʨʫʧʧʘ (ʧ-63) 2-ʷ ʛʨʫʧʧʘ(ʧ-30) 

ʂʘʣʴʮʠʡ (ʄʤʦʣ\ʣ) 1,96Ñ0,14* 2,66Ñ0,14 

ʄʘʛʥʠʡ (ʄʤʦʣ\ʣ)  0,65 Ñ 0,10 1,06 Ñ 0,12 

ʇʨʠʤʝʯʘʥʠʝ: * ʨ-<0,05, ** -ʨ < 0,01ʜʦʩʪʦʚʝʨʥʦʝ ʦʪʣʠʯʠʝ 

ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʷ ʜʝʬʠʮʠʪ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʠ ʯʘʩʪʦʪʫ ʇʕ ʚ I ʛʨʫʧʧʝ ʫʯʘʩʪʥʠʮ, 

ʯʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʤʝʞʜʫ ʥʠʤʠ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ, ʪ.ʝ. ʯʝʤ ʤʝʥʴʰʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʉʘ 

ʠ ʄg, ʪʝʤ ʯʘʱʝ ʨʘʟʚʠʚʘʶʪʩʷ ʫʤʝʨʝʥʥʘʷ ʠ ʪʷʞʸʣʘʷ ʧʨʝʵʢʣʘʤʧʩʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ 

ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ ʙʝʨʝʤʝʥʥʦʡ: ʯʝʤ ʶʥʝʝ ʙʝʨʝʤʝʥʥʘʷ, 

ʪʝʤ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʳ ʝʸ ʬʠʟʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. ʉʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʛʨʫʧʧʘʭ 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʧʦ ʩʪʨʫʢʪʫʨʝ ʠ ʯʘʩʪʦʪʝ ʦʩʣʦʞʥʝʥʠʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʦʟʨʘʩʪʥʦʛʦ ʢʨʠʪʝʨʠʷ ʧʘʮʠʝʥʪʦʢ. ʋ ʶʥʳʭ ʙʝʨʝʤʝʥʥʳʭ ʧʨʝʦʙʣʘʜʘʣʠ ʪʘʢʠʝ ʦʩʣʦʞʥʝʥʠʷ 

ʛʝʩʪʘʮʠʠ, ʢʘʢ: ʫʛʨʦʟʘ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʨʝʵʢʣʘʤʧʩʠʷ, ʉɿʈʇ, ʯʪʦ, ʚ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ, ʬʦʨʤʠʨʫʝʪ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʫ 

ʙʝʨʝʤʝʥʥʳʭ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. ɺr ʷʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʚʠʪʠʝʤ ʧʨʝʵʢʣʘʤʧʩʠʠ ʠ 

ʜʝʬʠʮʠʪʦʤ ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ. 
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ØìýĆì÷ìô ״úøô÷ìðúü îì þìîì÷÷ÿð ðìü ùìîüìýúù ìõùô óìøúù āñ÷ú øÿíüìø øñíúĄìð. Ôøüó ðìü 
þìøúøô ֹוì״úù óôČðì ìó 15 øô÷÷ôúù ùìîüìýúù þìîì÷÷ÿð öìüðì ôýþúðììùð îì íúó ûìùֹו øô÷÷ôúùô úù״ú 
øìֹוíÿü ״ìýþìùð, öô ״úøô÷ìðúüôüú ץìþĆ ïìüðúùìùð. Ðìü øìץú÷ìô øìóöÿü ùìþôֹוì״úô úøóôĄô úôðô 

ôùöôĄúĀô ֹוôýøúùôô ùìîüìýúùô ״úøô÷ìðúü, āÿýÿýôċþô úù״ú ö÷ôùôöú ôֹוþôøúôô úù״ú ûñĄùô״úð 
ïìüðôðììùð, øìĆ÷ÿøúþ״ú ðìü íúüìô āÿýÿýôċþ״úô ֹוìüìČùô ״úøô÷ìðúü úîìüðì Ąÿðììùð. 

 úô úù ðìü״ôíìþץúøô÷ìðúü îì ú״ ìüìČùôוֹ ,ôýøúùוֹ úþ. Úøāþìùô ôùöôĄúĀôץôץìðìĀô þìð׳
ùìîüìýúù. 

Øìîúð îì ÿýÿ÷״úô. ÚíĆñöþô þìðץôץúþ ùìîüìýúùô ״úøô÷ìðúüô ýôùùô 15-18 ýú÷ì-72 ûìþýôñùþ, 
 ìüìČù ČĀþì ôýþúðììýþוֹ ú Āôóôú÷úï״úøô÷ìðúüôô úù״ úøô÷ìðúüúùô ýôùùô üñûüúðÿöþôîôô ĀìĆú÷, öô״

30 ûìþýôñùþ. Ðìü öìüþìô øìāýÿý ăÿùôù ùôĄúùðúð״ú ץìõð öìüðì Ąÿðìùð: îìóù, öìð, ûìüôþñþ, îìóĆô 
ôֹוþôøú, ôùöôĄúĀô ֹוôýøúù, íñøúüô״úô ״ìøüìðôĀ îì ðìü öðìöô ïÿóìüúùôðì Ąÿðì, ìùìøùñóô úô÷ìî 
îì ìöÿĄñü, úץôíìþ״úô ûñüôùìþì÷ þìîì÷÷ÿð, ðìîüìô ûìý ìó þìîì÷÷ÿð. 

áÿ÷úýì. Þìץ״ôץúþ״ú ùôĄúù øñðô״ìùð, öô ôùöôĄúĀô ֹוôýøúùôô óìùúùô ״úøô÷ì íñîúýôþì íì ýôùùÿ 
ýú÷ô ״úøô÷ìðúü îúíìýþì øñíúĄìð, ċĆùñ ôùöôĄúĀô ֹוôýøúùôô ״úøô÷ìðúüúùô ùìîüìý ýÿýþþìü íÿðì, 

üìîìùðô ״úøô÷ìðúü íú ăÿùôù ìîúüôó״ú ֹוìüìČù øñČíìð øôý÷ô: þì״ðôðô Ąÿðìùô ״úøô÷ìðúü, 
ûüñĉö÷ìøûýôċ, ìó ôùöôĄúĀ íúóøúùðìùô ֹוìùôù, öô ðìü ùô״úċþ øìֹוøĘô ùôĄúùðô״ìùðì״úô íì÷ìùðô 
íñøúüô״úô ûñüôùìþì÷ îì ýìþ״ô Āìîþ ðìü ״úøô÷ìðúüúùô ýôùùÿ ýú÷ô ùìîüìý ðôðì øñĄìîìð. ׳ìùïúøô 

úøĘóôĄ üúíôþìô íìõùô üÿĄðô ûüñĉö÷ìøûýôċ îì ùúüìýúôô øôöüúùÿþüôñùþ״ú øÿìõċù öìüðì Ąÿð. 
Öì÷ôðîúòìĕú: ״úøô÷ìðúü ðìü ùìîüìýúù, ôùöôĄúĀô ֹוôýøúù, ýôùùÿ ýú÷, üìîìùð îì úץôíìþ״úô 

 .úøô÷ìðúü״

 

ʌʀɿʀʏɽʉʂʆɽ ʈɸɿɺʀʊʀɽ ʀ ʂʃʀʅʀʂʆ-ʉʆʎʀɸʃʔʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʇʆɼʈʆʉʊʂʆɺ ʉ 

ʈɸʅʅɽʁ ɹɽʈɽʄɽʅʅʆʉʊʔʖ 

ʇʨʦʙʣʝʤʘ ʧʦʜʨʦʩʪʢʦʚʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʨʦʜʦʚ ʘʢʪʫʘʣʴʥʘ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʉʝʛʦʜʥʷ ʧʦ ʚʩʝʤʫ ʟʝʤʥʦʤʫ 

ʰʘʨʫ ʨʦʞʘʶʪ ʙʦʣʝʝ 15 ʤʠʣʣʠʦʥʦʚ ʧʦʜʨʦʩʪʢʦʚ, ʘ ʝʱʝ ʧʷʪʴ ʤʠʣʣʠʦʥʦʚ ʚʳʥʫʞʜʝʥʳ ʧʨʠʙʝʛʘʪʴ ʢ ʧʨʝʨʳʚʘʥʠʶ 

ʙʝʨʝʤʝʥʥʦʩʪʠ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʜʨʦʩʪʢʦʚ ʩ ʨʘʥʥʝʡ 

ʙʝʨʝʤʝʥʥʦʩʪʶ, ʠʭ ʢʣʠʥʠʢʦ-ʩʦʮʠʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʚʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ ʛʝʩʪʘʮʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʠʪʴ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʪʝʯʝʥʠʝ ʠ ʠʩʭʦʜʳ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʧʦʜʨʦʩʪʢʦʚ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʶʥʳʝ ʙʝʨʝʤʝʥʥʳʝ ʚ ʚʦʟʨʘʩʪʝ 15-18 ʣʝʪ -72 

ʧʘʮʠʝʥʪʢʠ, ʙʝʨʝʤʝʥʥʳʝ ʘʢʪʠʚʥʦʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʧʨʦʪʝʢʘʶʱʝʡ 

ʙʝʨʝʤʝʥʥʦʩʪʴʶ-30 ʧʘʮʠʝʥʪʦʢ. ɺ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʢʘʨʪʫ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʚʝʩ, 
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ʨʦʩʪ, ʧʘʨʠʪʝʪ, ʩʦʮʠʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʠ ʧʝʨʝʥʝʩʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ 

ʜʝʪʩʪʚʝ, ʩʨʦʢʠ ʚʟʷʪʠʷ ʥʘ ʫʯʝʪ, ʩʝʤʝʡʥʳʡ ʠ ʘʢʫʰʝʨʩʢʠʡ ʘʥʘʤʥʝʟ, ʠʩʭʦʜʳ ʨʦʜʦʚ, ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʠʩʭʦʜʳ ʠ 

ʦʩʣʦʞʥʝʥʠʷ ʚ ʧʦʩʣʝʨʦʜʦʚʦʤ ʧʝʨʠʦʜʝ.  

ɺʳʚʦʜʳ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ ʙʝʨʝʤʝʥʥʦʡ, ʯʝʤ ʶʥʝʝ ʙʝʨʝʤʝʥʥʘʷ, ʪʝʤ ʩʣʘʙʝʝ ʨʘʟʚʠʪʳ ʝʸ ʬʠʟʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. 

ʉʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʛʨʫʧʧʘʭ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʧʦ ʩʪʨʫʢʪʫʨʝ ʠ ʯʘʩʪʦʪʝ ʦʩʣʦʞʥʝʥʠʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʥʦʛʦ ʢʨʠʪʝʨʠʷ ʧʘʮʠʝʥʪʦʢ. ʋ ʶʥʳʭ ʙʝʨʝʤʝʥʥʳʭ ʧʨʝʦʙʣʘʜʘʣʠ ʪʘʢʠʝ ʦʩʣʦʞʥʝʥʠʷ 

ʛʝʩʪʘʮʠʠ, ʢʘʢ ʫʛʨʦʟʘ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʨʝʵʢʣʘʤʧʩʠʷ, ʉɿʈʇ, ʯʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʬʦʨʤʠʨʫʝʪ 

ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʫ ʙʝʨʝʤʝʥʥʳʭ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. 

ɺʳʷʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʚʠʪʠʝʤ ʧʨʝʵʢʣʘʤʧʩʠʠ ʠ ʜʝʬʠʮʠʪʦʤ ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʨʦʩʪʢʦʚʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ, ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʶʥʳʡ ʚʦʟʨʘʩʪ, ʪʝʯʝʥʠʝ ʠ ʠʩʭʦʜ 

ʙʝʨʝʤʝʥʥʦʩʪʠ. 

 

PHYSICAL DEVELOPMENT AND CLINICAL AND SOCIAL CHARACTERISTICS OF ADOLESCENTS 

WITH EARLY PREGNANCY  

The problem of teenage pregnancy and childbirth is relevant all over the world. Today, more than 15 

million teenagers give birth around the globe, and another five million are forced to resort to abortion. The article 

presents the results of studying the physical development of adolescents with early pregnancy, their clinical and 

social characteristics, and reveals the features of the course of the gestational process 

The purpose of the study. To study the physical development, course and outcomes of pregnancy in adolescents. 

Material and methods. The object of the study was young pregnant women aged 15-18 years -72 

patients, pregnant women of active reproductive age with physiologically occurring pregnancy-30 patients. The 

specially developed map included parameters such as weight, height, parity, social status, physical development, 

concomitant and transferred diseases in childhood, terms of registration, family and obstetric history, birth 

outcomes, perinatal outcomes and complications in the postpartum period 

Conclusions. The conducted studies have shown that the physical development of pregnant women 

directly depends on the age of the pregnant woman, the younger the pregnant woman, the insufficiently developed 

her physical data. Significant differences in the groups can be traced in the structure and frequency of pregnancy 

complications, depending on the age criterion of the patients. In young pregnant women, such complications of 

gestation as: the threat of termination of pregnancy, preeclampsia, SDRP prevailed, which ultimately forms high 

rates of perinatal morbidity and mortality in teenage pregnant women. The relationship between the development of 

preeclampsia and micronutrient deficiency was revealed.  

Key words: teenage pregnancy, physical development, young age, course and outcome of pregnancy 
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ɹɽʈɽʄɽʅʅʆʉʊʔ ʀ ʀʉʍʆɼʓ ʈʆɼʆɺ ʇʈʀ ʅʆɺʆʁ ʂʆʈʆʅɸɺʀʈʋʉʅʆʁ 

ʀʅʌɽʂʎʀʀ 

 

ʋʤʘʨʦʚʘ ʊ.ʉ., ʈʘʬʠʝʚʘ ɿ.ʍ., ʂʘʜʘʤʘʣʠʝʚʘ ʄ.ɼ., ʊʘʣʘʙʟʦʜʘ ʄ.ʉ.  

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʤʠʨʝ, ʚʳʟʚʘʥʥʘʷ ʥʦʚʳʤ ʰʪʘʤʤʦʤ 

ʢʦʨʦʥʘʚʠʨʫʩʘ SARS-CoV-2, ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʥʘʧʨʷʞʝʥʥʦʡ ʠ ʥʦʚʘʷ ʢʦʨʦʥʘʚʠʨʫʩʥʘʷ 

ʠʥʬʝʢʮʠʷ COVID -19 ʥʘʯʘʣʘ ʩʚʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ ʚʩʝʤʫ ʤʠʨʫ[1, ʩ.2]. 

ʆʩʦʙʫʶ ʪʨʝʚʦʛʫ ʚʳʟʳʚʘʶʪ ʩʣʫʯʘʠ ʟʘʙʦʣʝʚʘʥʠʷ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ ʫ 

ʙʝʨʝʤʝʥʥʳʭ. ʀʤʝʶʱʠʝʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ 

ʧʦʣʥʦʮʝʥʥʳʡ ʚʳʚʦʜ ʦ ʙʦʣʝʝ ʪʷʞʝʣʦʤ ʢʣʠʥʠʯʝʩʢʦʤ ʪʝʯʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʙʝʨʝʤʝʥʥʳʭ ʚ 

ʩʨʘʚʥʝʥʠʠ c ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʝʡ ʩʪʨʘʜʘʶʱʠʭ COVID-19 [2, ʩ.3]. ɺʤʝʩʪʝ ʩ ʚʠʨʫʩʦʤ 

ʧʦʷʚʣʷʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʜʝʪʝʡ. ɺʦʟʙʫʜʠʪʝʣʠ ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʥʝʚʳʥʘʰʠʚʘʥʠʶ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʶ ʢʨʦʚʦʧʦʪʝʨʠ ʚ ʨʦʜʘʭ. ɺʠʨʫʩʳ ʘʢʪʠʚʠʟʠʨʫʶʪ 

ʠʤʝʶʱʫʶʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʠ ʜʨʫʛʫʶ çʜʨʝʤʣʶʱʫʶè ʠʥʬʝʢʮʠʶ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ. ɺʩʝ ʵʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ 

ʩʦʩʪʦʷʥʠʠ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʧʣʦʜʘ, ʦʩʦʙʝʥʥʦ, ʝʩʣʠ ʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʨʘʥʥʠʝ ʩʨʦʢʠ ʙʝʨʝʤʝʥʥʦʩʪʠ [1, ʩ. 3]. 

 ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʨʦʜʦʚ ʠ 

ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ, ʚʳʟʚʘʥʥʳʭ ʥʦʚʳʤ ʰʪʘʤʤʦʤ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ SARS-

CoV-2. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʅʘʤʠ ʧʨʦʚʝʜʝʥ ʧʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ 45 

ʠʩʪʦʨʠʡ ʨʦʜʦʚ ʧʘʮʠʝʥʪʦʢ, ʧʝʨʝʥʝʩʰʠʭ ʢʦʨʦʥʘʚʠʨʫʩ SARS-CoV-2 ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ, 

ʯʪʦ ʩʦʩʪʘʚʠʣʦ ʧʨʠʤʝʨʥʦ 12% ʠʟ 2169 ʨʦʜʠʚʰʠʭ, ʟʘ 2020-2021 ʛ.ʛ., ʧʦ ʜʘʥʥʳʤ ʤʘʪʝʨʠʘʣʘ 

ʛʦʨʦʜʩʢʦʛʦ ʨʦʜʜʦʤʘ ˉ2. ʄʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʣʘʮʝʥʪʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʝʨʝʤʝʥʥʳʭ ʩʦʩʪʘʚʠʣ 29,5Ñ0,8 ʣʝʪ. 

ʉʨʝʜʠ ʵʪʠʭ ʙʝʨʝʤʝʥʥʳʭ ʧʝʨʚʦʨʦʜʷʱʠʭ ʙʳʣʦ 15, ʧʦʚʪʦʨʥʦʨʦʜʷʱʠʭ ï 35. 

ɹʝʨʝʤʝʥʥʳʝ ʧʝʨʝʥʝʩʣʠ ʢʦʨʦʥʘʚʠʨʫʩʥʫʶ ʠʥʬʝʢʮʠʶ ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ ʛʝʩʪʘʮʠʠ: ʜʦ 12 

ʥʝʜʝʣʴ ï 9 (5%)ʧʘʮʠʝʥʪʦʢ, ʚ ʩʨʦʢʝ ʦʪ 13 ʜʦ 27 ʥʝʜʝʣʴ ï 13(3,4%) ʧʘʮʠʝʥʪʦʢ, ʦʪ 28 ʜʦ 37 

ʥʝʜʝʣʴ ï11(4,1%)ʧʘʮʠʝʥʪʦʢ, ʚ ʩʨʦʢʝ 38ï40 ʥʝʜʝʣʴ ï12(3,3%) ʧʘʮʠʝʥʪʦʢ. ʆʙʨʘʱʘʝʪ 

ʚʥʠʤʘʥʠʝ, ʯʪʦ ʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʙʝʨʝʤʝʥʥʳʭ ʟʘʙʦʣʝʣʠ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʚ 

ʨʘʥʥʠʝ ʩʨʦʢʠ ʛʝʩʪʘʮʠʠ ï ʜʦ 12 ʥʝʜʝʣʴ (5%). ʕʪʦʪ ʬʘʢʪ ʠʤʝʝʪ ʦʯʝʥʴ ʦʧʘʩʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ: 

ʠʤʝʥʥʦ ʵʪʠ ʙʝʨʝʤʝʥʥʳʝ ʚʭʦʜʷʪ ʚ ʛʨʫʧʧʫ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʧʦ ʥʘʨʫʰʝʥʠʶ ʵʤʙʨʠʦʛʝʥʝʟʘ ʠ 

ʨʘʟʚʠʪʠʶ ɺʇʈ ʧʣʦʜʘ. ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ (51%) ʙʝʨʝʤʝʥʥʳʭ ʧʝʨʝʥʝʩʣʠ ʢʦʨʦʥʘʚʠʨʫʩʥʫʶ 

ʠʥʬʝʢʮʠʶ ʚ ʩʨʦʢʝ ʦʪ 13 ʜʦ 27 ʥʝʜʝʣʴ, ʚ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʣʘʮʝʥʪʘʮʠʠ, ʯʪʦ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʧʣʘʮʝʥʪʘʨʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ɼʚʘʞʜʳ ʚ ʪʝʯʝʥʠʝ 

ʜʘʥʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʆʈɺʀ ʧʝʨʝʥʝʩʣʠ 2(22%) ʧʘʮʠʝʥʪʦʢ. ʕʪʠ ʮʠʬʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʧʦʚʳʰʝʥʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ ʢ ʚʦʟʜʫʰʥʦ-ʢʘʧʝʣʴʥʳʤ 

ʠʥʬʝʢʮʠʷʤ, ʧʦʨʘʞʘʶʱʠʤ ʜʳʭʘʪʝʣʴʥʳʝ ʦʨʛʘʥʳ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʠʤʤʫʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ, ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʠ ʣʝʛʢʠʭ ʠ ʥʘʣʠʯʠʷ ʭʨʦʥʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʠʥʬʝʢʮʠʠ. ʋ 53% 

ʙʝʨʝʤʝʥʥʳʭ ʧʝʨʝʥʝʩʝʥʥʘʷ ʢʦʨʦʥʘʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʦʩʣʦʞʥʠʣʘʩʴ ʦʙʦʩʪʨʝʥʠʝʤ 

ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. 

ɸʥʘʣʠʟ ʪʝʯʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʵʪʠʭ ʧʘʮʠʝʥʪʦʢ ʧʦʢʘʟʘʣ, ʯʪʦ ʯʘʩʪʦʡ ʬʦʨʤʦʡ 

ʦʩʣʦʞʥʝʥʠʷ ʧʨʦʮʝʩʩʘ ʛʝʩʪʘʮʠʠ ʷʚʠʣʘʩʴ ʫʛʨʦʟʘ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʨʘʥʥʠʝ ʠ 

ʧʦʟʜʥʠʝ ʩʨʦʢʠ ï ʚ 12(65%) ʩʣʫʯʘʷʭ. ʀʟ ʥʠʭ 13% ʙʝʨʝʤʝʥʥʳʭ ʙʳʣʠ ʜʚʘʞʜʳ 

ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʳ, ʘ ʫ 5% ʧʘʮʠʝʥʪʦʢ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʠʩʴ ʩʠʤʧʪʦʤʳ ʭʨʦʥʠʯʝʩʢʦʡ ʫʛʨʦʟʳ 

ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. ɺ 2% ʩʣʫʯʘʝʚ ʙʝʨʝʤʝʥʥʦʩʪʴ ʟʘʢʦʥʯʠʣʘʩʴ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʤʠ 
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ʚʳʢʠʜʳʰʘʤʠ. ʋ 8% ʧʘʮʠʝʥʪʦʢ ʙʝʨʝʤʝʥʥʦʩʪʴ ʦʩʣʦʞʥʠʣʘʩʴ ɿɺʋʈ ʧʣʦʜʘ, ʘ ʫ 27% 

ʧʘʮʠʝʥʪʦʢ ʥʘʙʣʶʜʘʣʠʩʴ ʦʪʝʯʥʦ-ʛʠʧʝʨʪʝʥʟʠʚʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʙʝʨʝʤʝʥʥʦʩʪʴʶ. 

ɼʘʥʥʘʷ ʠʥʬʝʢʮʠʷ ʧʨʠʚʦʜʠʣʘ ʢ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʘʤʥʠʦʪʠʯʝʩʢʦʡ 

ʦʙʦʣʦʯʢʠ, ʚʳʟʳʚʘʷ ʥʘʨʫʰʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʩʘʩʳʚʘʥʠʷ ʦʢʦʣʦʧʣʦʜʥʳʭ ʚʦʜ ï 

ʤʘʣʦʚʦʜʠʝ (5%) ʠ ʤʥʦʛʦʚʦʜʠʝ (12%). ʏʘʩʪʦʪʘ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ ʩʦʚʧʘʜʘʣʘ ʩ ʜʘʥʥʳʤʠ 

ʣʠʪʝʨʘʪʫʨʳ [3, ʩ.6]. 

ɹʝʨʝʤʝʥʥʦʩʪʴ ʚ 96% ʩʣʫʯʘʷʭ ʟʘʚʝʨʰʠʣʘʩʴ ʨʦʜʘʤʠ. ʀʟ ʥʠʭ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ 

ʩʦʩʪʘʚʠʣʠ 5%, ʟʘʧʦʟʜʘʣʳʝ ï 0,75%. ɺ 4% ʩʣʫʯʘʝʚ ʥʘʙʣʶʜʘʣʠʩʴ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʝ 

ʚʳʢʠʜʳʰʠ ʠ ʟʘʤʝʨʰʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʪʝʯʝʥʠʷ ʨʦʜʦʚ ʫ 28,3% ʧʘʮʠʝʥʪʦʢ ʦʪʤʝʯʘʣʦʩʴ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠʟʣʠʪʠʝ 

ʦʢʦʣʦʧʣʦʜʥʳʭ ʚʦʜ. ʊʘʢʠʝ ʦʩʣʦʞʥʝʥʠʷ, ʢʘʢ ʩʣʘʙʦʩʪʴ ʨʦʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʘʧʦʟʜʘʣʳʝ ʠ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ, ʚʩʪʨʝʯʘʣʠʩʴ ʚ 35% ʩʣʫʯʘʝʚ. 

ɺ 11% ʩʣʫʯʘʝʚ ʨʦʜʳ ʟʘʢʦʥʯʠʣʠʩʴ ʦʧʝʨʘʪʠʚʥʳʤ ʧʫʪʝʤ. ʀʟ ʥʠʭ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ 

ʩʦʩʪʘʚʠʣʦ 63%, ʥʘʣʦʞʝʥʠʝ ʘʢʫʰʝʨʩʢʠʭ ʱʠʧʮʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 13% ʩʣʫʯʘʝʚ. ɺ 5% ʩʣʫʯʘʝʚ 

ʠʤʝʣʘ ʤʝʩʪʦ ʧʘʪʦʣʦʛʠʷ ʦʪʜʝʣʝʥʠʷ ʠ ʚʳʜʝʣʝʥʠʷ ʧʦʩʣʝʜʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʫʯʥʳʤ 

ʚʭʦʞʜʝʥʠʝʤ ʚ ʧʦʣʦʩʪʴ ʤʘʪʢʠ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʧʨʠ 

ʨʦʞʜʝʥʠʠ ʧʦ ʰʢʘʣʝ ɸʧʛʘʨ ʦʮʝʥʝʥʦ ʥʘ 7-8 ʙʘʣʣʦʚ ʫ 86% ʙʝʨʝʤʝʥʥʳʭ. ʇʝʨʠʥʘʪʘʣʴʥʘʷ 

ʩʤʝʨʪʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 4% ʩʣʫʯʘʝʚ, ʧʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ ʘʥʪʝʥʘʪʘʣʴʥʦʡ ʛʠʙʝʣʠ ʧʣʦʜʘ 

ʦʪʤʝʯʘʣʘʩʴ ʚ 1,5 ʨʘʟʘ ʯʘʱʝ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ [4ʩ. 8]. 

ʈʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʠʩʪʦʨʠʡ ʨʦʜʦʚ ʧʦʟʚʦʣʠʣ ʥʘʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʣʘʮʝʥʪʳ ʠʟʫʯʠʪʴ ʩʦʩʪʦʷʥʠʝ ʙʘʨʴʝʨʥʦʡ ʬʫʥʢʮʠʠ 

ʧʣʘʮʝʥʪʳ. ʇʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʩʦʩʪʘʚʣʷʣʘ ʭʨʦʥʠʯʝʩʢʘʷ ʧʣʘʮʝʥʪʘʨʥʘʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʢʘʢ ʚ ʚʠʜʝ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ (67%), ʪʘʢ ʠ ʚ ʚʠʜʝ ʜʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ 

(15%) ʬʦʨʤʳ. ʍʨʦʥʠʯʝʩʢʘʷ ʧʣʘʮʝʥʪʘʨʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʥʘʣʠʯʠʝʤ 

ʠʥʚʦʣʶʪʠʚʥʦ-ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʮʠʨʢʫʣʷʪʦʨʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. ɺʦʩʧʘʣʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʧʦʩʣʝʜʘ ʧʨʦʷʚʣʷʣʠʩʴ ʚ ʚʠʜʝ ʛʥʦʡʥʦʛʦ ʧʣʘʮʝʥʪʠʪʘ ï ʚ 13% ʩʣʫʯʘʝʚ, ʩʝʨʦʟʥʦ-

ʛʥʦʡʥʦʛʦ ʙʘʟʘʣʴʥʦʛʦ ʜʝʮʠʜʫʠʪʘ ï ʚ 11% ʩʣʫʯʘʝʚ, ʭʦʨʠʦʘʤʥʠʦʥʠʪʘ ï ʚ 7% ʩʣʫʯʘʝʚ. ɼʘʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʧʨʠʚʦʜʠʣʠ ʢ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʟʘ ʩʯʝʪ ʧʥʝʚʤʦʥʠʠ ʠ ʩʝʧʩʠʩʘ, ʪʝʤ 

ʩʘʤʳʤ ʦʧʨʝʜʝʣʠʣʠ ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʩʤʝʨʪʥʦʩʪʠ. 

 ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ 

ʣʝʛʦʯʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʙʝʨʝʤʝʥʥʳʭ ʠ ʧʦʚʳʰʝʥʠʝʤ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʠʥʘʪʘʣʴʥʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ, ʢʘʢ ɿɺʋʈ, ʛʠʧʦʢʩʠʷ ʠ ʘʩʬʠʢʩʠʷ, ʚʥʫʪʨʠʫʪʨʦʙʥʦʝ 

ʠʥʬʠʮʠʨʦʚʘʥʠʝ. 

ɺʳʚʦʜʳ: ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʢʣʠʥʠʢʦïʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʪʝʯʝʥʠʷ 

ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʠʩʭʦʜʘ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʞʝʥʱʠʥ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʨʛʘʥʦʚ 

ʜʳʭʘʥʠʷ ʝʱʝ ʨʘʟ ʜʦʢʘʟʳʚʘʝʪ ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʠ 

ʚʘʞʥʦʩʪʴ ʦʟʜʦʨʦʚʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʙʝʨʝʤʝʥʥʦʡ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ, ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʜʦʩʪʫʧʥʳʤʠ ʤʝʪʦʜʘʤʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʘʢʫʰʝʨʩʢʠʭ ʠ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. 
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ÙÌÞÔּתÌ׳ÚÔ ׳ÚØÔ×ÌÐÚÜÄ ÎÌ ÎÌ×ÚÐÌÞ ÍÚ ÝÔÜÚëÞÔ ÙÌÎÔ ÖÚÜÚÙÌÎÔÜßÝ 

Ýìþ״ô ýôüúċþô öúüúùìîôüÿý ðìü óìùúùô ״úøô÷ì ìó 25 þú 52%-üú þìĄöô÷ øñðô״ìð. ÓôČðì ìó ùôýĀô 

(51%) óìùúùô ״úøô÷ìðúü ìó 13 þú 27 ״ìĀþìô ĕúøô÷ìðúüĒ íñøúü øñĄìîìùð îì øÿĄöô÷úþ íì øúùìùðô ìîֹו 
ïôüôĀþìùô íñøúüô״úô øÿóøôùô üú״״úô íú÷úôô ùìĀìýöìĄ (53%), āìîĀô āìþìüô ôýėúþô ĕìø÷, îì÷úðìþô 

ûñĄ ìó øÿĕ÷ìþ, ðñü úøìðìùô ״ìõó (65%), îì÷úðìþô ìó øÿĕ÷ìþ ïÿóìĄþì (35%) îì ״ú÷ìþ״úô ùìîóúð ìó 
ìýĀôöýôċ îì ïôûúöýôċ (22%). 

Öì÷ôðîúòìĕú: ״úøô÷ìðúüĒ, ýôüúċþô öúüúùìîôüÿý, ״úøô÷ìðúüĒ, ùúüìýúôô øìĄôøì, ôýץúþô ״ìø÷ô 
þì״ðôðöÿùìùðì, þìîì÷÷ÿðô íìüøì״ì÷. 

 

ɹɽʈɽʄɽʅʅʆʉʊʔ ʀ ʀʉʍʆɼʓ ʈʆɼʆɺ ʇʈʀ ʅʆɺʆʁ ʂʆʈʆʅɸɺʀʈʋʉʅʆʁ ʀʅʌɽʂʎʀʀ 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ ʫ ʙʝʨʝʤʝʥʥʳʭ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 25 ʜʦ 52%. ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ 

(51%) ʙʝʨʝʤʝʥʥʳʭ ʟʘʙʦʣʝʚʘʶʪ ʚ ʩʨʦʢ ʦʪ 13 ʜʦ 27 ʥʝʜʝʣʴ, ʘ ʪʘʢʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʪʘʢʠʝ ʦʩʣʦʞʥʝʥʠʷ, ʢʘʢ 

ʦʙʦʩʪʨʝʥʠʝ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ (53%), ʫʛʨʦʟʘ ʚʳʢʠʜʳʰʘ ʥʘ ʨʘʥʥʠʭ 

ʩʨʦʢʘʭ ʠ ʧʦʟʜʥʠʝ ʤʝʩʷʯʥʳʝ (65%), ʧʦʟʜʥʠʝ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ (35%) ʠ ʥʝʦʥʘʪʘʣʴʥʳʝ ʩʣʫʯʘʠ 

ʘʩʬʠʢʩʠʠ ʠ ʛʠʧʦʢʩʠʠ (22%). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʨʝʤʝʥʥʦʩʪʴ, ʢʦʨʦʥʘʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ, ʥʝʙʝʨʝʤʝʥʥʦʩʪʴ, ʧʣʘʮʝʥʪʘʨʥʘʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʫʛʨʦʟʘ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ. 

 

PREGNANCY AND CHILDBIRTH OUTCOMES WITH NEW CORONAVIRUS INFECTION  

The incidence of coronavirus infection in pregnant women ranges from 25 to 52%. More than half (51%) of 

pregnant women get sick between 13 and 27 weeks, and complications such as exacerbation of chronic diseases of 

the upper respiratory tract (53%), the threat of early miscarriage and late menstruation (65%), late and premature 

childbirth (35%) and neonatal cases of asphyxia and hypoxia (22%). 

Key words: pregnancy, coronavirus infection, non-pregnancy, placental insufficiency, threat of termination 

of pregnancy, premature birth. 
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ʋɼʂ: 618 ɸ16 

ʌɸʂʊʆʈʓ ʈʀʉʂɸ ʈɸɿɺʀʊʀʗ ɻʅʆʁʅʆ-ʉɽʇʊʀʏɽʉʂʀʍ ʆʉʃʆɾʅɽʅʀʁ ʋ 

ɾɽʅʑʀʅ, ʈʆɼʆʈɸɿʈɽʐɽʅʅʓʍ ʆʇɽʈɸʎʀɽʁ ʂɽʉɸʈɽɺʆ ʉɽʏɽʅʀɽ 

 

ʆʜʠʥʘʝʚʘ ʄ.ʉ., ʂʘʤʠʣʦʚʘ ʄ. ʗ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʘʢʫʰʝʨʩʪʚʘ, ʛʠʥʝʢʦʣʦʛʠʠ ʠ 

ʧʝʨʠʥʘʪʦʣʦʛʠʠ ʄɿ ʠ ʉɿʅ ʈʊ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɻʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ ʷʚʣʷʶʪʩʷ 

ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʢʫʰʝʨʩʪʚʘ. ʆʩʥʦʚʥʳʤʠ ʯʝʨʪʘʤʠ ʛʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʭ 

ʦʩʣʦʞʥʝʥʠʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʵʪʦʡ 

ʧʘʪʦʣʦʛʠʠ, ʨʦʩʪ ʯʘʩʪʦʪʳ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʚʳʷʚʣʷʝʤʦʩʪʴ ʠ ʨʝʛʠʩʪʨʘʮʠʷ. 

ʕʪʠ ʯʝʨʪʳ ʦʧʨʝʜʝʣʷʶʪ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʛʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʚ 

ʘʢʫʰʝʨʩʪʚʝ [2, ʩ.4]. 

ʆʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ɻʉʆ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ ʠʛʨʘʝʪ 

ʘʢʫʰʝʨʩʢʘʷ ʘʛʨʝʩʩʠʷ. ʋ ʞʝʥʱʠʥ, ʨʦʜʠʚʰʠʭ ʩ ʧʦʤʦʱʴʶ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ʠʣʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʨʦʜʦʚ, ʯʘʩʪʦʪʘ ʠʥʬʝʢʮʠʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʙʳʣʘ ʚʳʰʝ, 

ʯʝʤ ʫ ʪʝʭ, ʫ ʢʦʛʦ ʙʳʣʠ ʥʦʨʤʘʣʴʥʳʝ ʚʘʛʠʥʘʣʴʥʳʝ ʨʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ, ʧʦʩʚʷʱʝʥʥʦʝ 

ʩʨʘʚʥʝʥʠʶ ʯʘʩʪʦʪʳ ʛʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʧʦʩʣʝ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ʠ ʧʦʩʣʝ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʦʜʦʚ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦʩʣʝ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ʚ 5 ʨʘʟ ʯʘʱʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 

ʧʦʩʣʝʨʦʜʦʚʘʷ ʠʥʬʝʢʮʠʷ. ʇʨʠ ʵʪʦʤ ʚʦʟʨʘʩʪʘʝʪ ʨʠʩʢ ʠʥʬʝʢʮʠʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ, 

ʵʥʜʦʤʝʪʨʠʪʘ. ʂʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ, ʠʤʝʶʱʝʝ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʨʠʩʢ ʧʦʩʣʝʨʦʜʦʚʦʡ ʠʥʬʝʢʮʠʠ 

ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ, ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨ ,ʩʚʷʟʘʥʥʳʭ ʩ 

ʢʘʪʝʪʝʨʠʟʘʮʠʝʡ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ. ʂʦʛʦʨʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ ɼʘʥʠʠ, 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʨʠʩʢ ʧʦʩʣʝʨʦʜʦʚʦʡ ʠʥʬʝʢʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʧʷʪʴ ʨʘʟ ʧʦʩʣʝ ʢʝʩʘʨʝʚʘ 

ʩʝʯʝʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʛʠʥʘʣʴʥʳʤʠ ʨʦʜʘʤʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʙʝʩʧʦʢʦʡʩʪʚʘ 

ʨʦʩʪʦʤ ʯʘʩʪʦʪʳ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ. ʀʥʬʝʢʮʠʠ ʦʙʣʘʩʪʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʠʤʝʶʪ ʩʚʷʟʴ ʩ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʴʶ ʚ 3% ʩʣʫʯʘʝʚ[1, 5, 8, 9]. 

ɸʢʪʫʘʣʴʥʳʤ ʚʠʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʜʝʪʘʣʴʥʦʤʫ ʫʪʦʯʥʝʥʠʶ ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʧʦʩʣʝʨʦʜʦʚʳʭ ʩʝʧʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʫ ʞʝʥʱʠʥ ʩ ʦʧʝʨʘʮʠʝʡ ʢʝʩʘʨʝʚʦ 

ʩʝʯʝʥʠʝ. ʕʬʬʝʢʪʠʚʥʘʷ ʘʥʪʠʙʠʦʪʠʢʦʧʨʦʬʠʣʘʢʪʠʢʘ, ʦʧʪʠʤʘʣʴʥʳʝ ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʣʝʯʝʥʠʷ, ʧʨʠʥʷʪʠʝ ʚʦ ʚʥʠʤʘʥʠʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ɻʉʆ, ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʳʝ, 

ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʳʝ ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʩʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ ɻʉʆ ʚ ʘʢʫʰʝʨʩʪʚʝ 

ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʤʘʪʝʨʠʥʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ [5, 6, 7]. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʠʩʪʦʨʠʡ 

ʨʦʜʦʚ ʞʝʥʱʠʥ, ʨʦʜʦʨʘʟʨʝʰʝʥʥʳʭ ʦʧʝʨʘʮʠʝʡ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ ʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ 

ʠʩʪʦʨʠʡ ʨʦʜʦʚ ʞʝʥʱʠʥ, ʨʦʜʠʚʰʠʭ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ ʟʘ ʧʝʨʠʦʜ ʧʝʨʚʦʛʦ ʢʚʘʨʪʘʣʘ 2022 

ʛʦʜʘ. 

 ɾʝʥʱʠʥʳ, ʨʦʜʦʨʘʟʨʝʰʝʥʥʳʝ ʦʧʝʨʘʮʠʝʡ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʚ 

ʢʣʠʥʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʧʦ ʰʢʘʣʝ ɹ.ʈʦʙʩʦʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʢʣʘʜʘ ʢʝʩʘʨʝʚʳʭ ʩʝʯʝʥʠʡ ʚ 

ʢʘʞʜʫʶ ʛʨʫʧʧʫ ʰʢʘʣʳ ɹ.ʈʦʙʩʦʥʘ.  

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ɹ. ʈʦʙʩʦʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʳʜʝʣʝʥʠʝ 10 ʛʨʫʧʧ, ʢʦʪʦʨʘʷ 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ɺʆɿ (2015). ɼʣʷ ʧʨʘʚʠʣʴʥʦʡ ʩʦʨʪʠʨʦʚʢʠ ʧʨʦʚʝʜʝʥʥʳʭ 

ʨʦʜʦʚ ʩ ʧʦʤʦʱʴʶ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʄ. ʈʦʙʩʦʥʘ ʫʯʠʪʳʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ʧʘʨʠʪʝʪ, ʂʉ ʚ ʘʥʘʤʥʝʟʝ, ʥʘʯʘʣʦ ʨʦʜʦʚ (ʩʧʦʥʪʘʥʥʳʝ ʠʣʠ ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ), ʢʦʣʠʯʝʩʪʚʦ 

ʧʣʦʜʦʚ, ʩʨʦʢ ʛʝʩʪʘʮʠʠ, ʧʦʣʦʞʝʥʠʝ ʠ ʧʨʝʜʣʝʞʘʥʠʝ ʧʣʦʜʘ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʧʨʠʢʣʘʜʥʦʛʦ 

ʧʘʢʝʪʘ SPSS 17.0 (IBM SPSS Statistics, ʉʐɸ). ɼʣʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ ʚʳʯʠʩʣʝʥʳ 

ʜʦʣʠ (%). ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʧʦ ʉʪʴʶʜʝʥʪʫ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʷ 

ɢ2. ʈʝʟʫʣʴʪʘʪʳ ʩʯʠʪʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ p < 0,05. 
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ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʦʜʦʚ ʟʘ ʠʟʫʯʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ (ʩ 

1.01.22 ʛ ʧʦ 31.03.22ʛ) ʩʦʩʪʘʚʠʣʦ 2227. ʀʟ ʥʠʭ ʦʧʝʨʘʮʠʝʡ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ ʨʦʜʦʨʘʟʨʝʰʝʥʳ 

489 ʞʝʥʱʠʥ. ʏʘʩʪʦʪʘ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ʚ ʧʝʨʚʦʤ ʢʚʘʨʪʘʣʝ 2022 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ ï 20,3%. 

ɺʩʝʛʦ ʟʘʨʝʛʝʩʪʨʠʨʦʚʘʥʦ ɻʉʆ ʟʘ ʧʝʨʚʳʡ ʢʚʘʨʪʘʣ 2022 ʛʦʜʘ ï 32 (1,4%)ʩʣʫʯʘʝʚ. ʇʦʩʣʝ 

ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ɻʉʆ ʨʘʟʚʠʣʠʩʴ ʫ 21 (4,3Ñ0,9%), ʯʪʦ ʙʳʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ( t= 4; 

ʨ<0,001) ʚʳʰʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦʩʣʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʦʜʦʚ -11 (0,6Ñ0,2%), 

ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʩʘʤʫ ʦʧʝʨʘʮʠʶ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʩʝʧʪʠʯʝʩʢʠʭ 

ʧʦʩʣʝʨʦʜʦʚʳʭ ʦʩʣʦʞʥʝʥʠʡ. ʄʳ ʩʦʯʣʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʫʪʦʯʥʠʪʴ ʩʪʨʫʢʪʫʨʫ ʧʦʩʣʝʨʦʜʦʚʳʭ 

ʩʝʧʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʟʥʘʯʠʤʦʩʪʴ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʨʘʟʚʠʪʠʶ ʩʝʧʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦʡ 

ʥʦʟʦʣʦʛʠʝʡ ʛʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʧʦʩʣʝ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ʷʚʠʣʩʷ ʧʦʩʣʝʨʦʜʦʚʳʡ 

ʵʥʜʦʤʝʪʨʠʪ. ʀʥʬʝʢʮʠʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʨʘʥʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ 28,6% ʩʣʫʯʘʝʚ. 

ʊʨʦʤʙʦʬʣʝʙʠʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫ 2 (9,5%) ʩʣʫʯʘʝʚ. ʅʘʛʥʦʝʥʠʝ ʛʝʤʘʪʦʤʳ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ 

ʠ ʧʝʨʠʪʦʥʠʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ, ʢʘʢ ʦʩʣʦʞʥʝʥʠʷ ʧʦʩʣʝ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ʚ 4,8% ʩʣʫʯʘʝʚ. 

 

 
ʈʠʩʫʥʦʢ 1.ʏʘʩʪʦʪʘ ʨʘʟʣʠʯʥʳʭ ʥʦʟʦʣʦʛʠʡ ɻʉʆ ʧʦʩʣʝ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ 

 

ʉʨʝʜʠ ʞʝʥʱʠʥ ʩ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤ ʵʥʜʦʤʝʪʨʠʪʦʤ ʚ 9(81,8%) ʩʣʫʯʘʷʭ ʢʝʩʘʨʝʚʦ 

ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʧʦʩʣʝ ʙʝʟʫʩʧʝʰʥʦʡ ʧʦʧʳʪʢʠ ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ 

(ʠʥʜʫʢʮʠʷ ʨʦʜʦʚ, ʦʙʩʪʨʫʢʪʠʚʥʳʝ ʨʦʜʳ). ʉʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʚʣʘʛʘʣʠʱʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ 

ʞʝʥʱʠʥ ʩ ʙʝʟʫʩʧʝʰʥʦʡ ʧʦʧʳʪʢʦʡ ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ ʯʝʨʝʟ ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʦʜʦʚʳʝ ʧʫʪʠ 

ʩʦʩʪʘʚʠʣʘ 8,3Ñ1,2. ʋ 2 ʞʝʥʱʠʥ ʩ ʧʦʢʘʟʘʥʠʝʤ ʢ ʦʧʝʨʘʮʠʠ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ çʦʙʩʪʨʫʢʪʠʚʥʳʝ 

ʨʦʜʳè ʦʧʝʨʘʮʠʷ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʣʥʦʤ ʦʪʢʨʳʪʠʠ ʤʘʪʦʯʥʦʛʦ ʟʝʚʘ. ʉʨʝʜʥʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʘʣʠʱʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʞʝʥʱʠʥ ʩ ʦʙʩʪʨʫʢʪʠʚʥʳʤʠ ʨʦʜʘʤʠ ʩʦʩʪʘʚʠʣʦ 

7,9Ñ1,1( ʨʠʩ 2). 
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ʈʠʩʫʥʦʢ 2. ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʘʣʠʱʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʞʝʥʱʠʥ ʩ 

ʦʧʝʨʘʮʠʝʡ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ ʠ ʧʦʩʣʝʨʦʜʦʚʳʤ ʵʥʜʦʤʝʪʨʠʪʦʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʨʦʜʘʤʠ ʠ ʥʝʦʩʣʦʞʥʝʥʥʳʤ ʧʦʩʣʝʨʦʜʦʚʳʤ ʧʝʨʠʦʜʦʤ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 2, ʤʥʦʛʦʢʨʘʪʥʳʝ ʚʣʘʛʘʣʠʱʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ 2 ʨʘʟʘ 

ʧʨʝʚʳʰʘʶʱʠʝ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʘʣʠʱʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʞʝʥʱʠʥ ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʨʦʜʘʤʠ ʠ ʥʝʦʩʣʦʞʥʝʥʥʳʤ ʧʦʩʣʝʨʦʜʦʚʳʤ ʧʝʨʠʦʜʦʤ, ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʬʘʢʪʦʨ ʨʠʩʢʘ ɻʉʆ. 

ɺ 2 (18,2%) ʩʣʫʯʘʷʭ ʨʘʟʚʠʚʰʝʛʦʩʷ ʵʥʜʦʤʝʪʨʠʪʘ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ 

ʘʙʜʦʤʠʥʘʣʴʥʦʝ ʨʦʜʦʨʘʟʨʝʰʝʥʠʝ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʞʝʥʱʠʥʘʤ ʩ ʨʫʙʮʦʤ ʥʘ ʤʘʪʢʝ ʚ 

ʵʢʩʪʨʝʥʥʦʤ ʧʦʨʷʜʢʝ. ʉʨʝʜʠ ʞʝʥʱʠʥ ʩ ʦʧʝʨʘʮʠʝʡ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ ʚ ʧʣʘʥʦʚʦʤ ʧʦʨʷʜʢʝ 

ʚʳʧʦʣʥʝʥʦ 104 (21,3%), ʚ ʵʢʩʪʨʝʥʥʦʤ ʧʦʨʷʜʢʝ ï 385 (78,7%). ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʚʩʝʭ 

ʞʝʥʱʠʥ ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʦʟʦʣʦʛʠʷʤʠ ʧʦʩʣʝʨʦʜʦʚʳʭ ɻʉʆ ʠʤʝʣʠ ʤʝʩʪʦ ʵʢʩʪʨʝʥʥʳʝ 

ʦʧʝʨʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʵʢʩʪʨʝʥʥʦ ʚʳʧʦʣʥʝʥʥʳʝ ʦʧʝʨʘʮʠʠ ʪʘʢʞʝ ʬʘʢʪʦʨʦʤ 

ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʩʝʧʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ. 

ɺ 7 (21,9%) ʩʣʫʯʘʷʭ ʛʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ ʨʘʟʚʠʣʠʩʴ ʫ ʞʝʥʱʠʥ 5-ʡ 

ʛʨʫʧʧʳ, ʚ ʢʦʪʦʨʫʶ ʦʪʥʝʩʝʥʳ ʞʝʥʱʠʥʳ ʩ ʧʦʚʪʦʨʥʦʡ ʦʧʝʨʘʮʠʝʡ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ. ʉʨʝʜʠ 

ʵʪʠʭ ʞʝʥʱʠʥ 4 (57,1%) ʠʤʝʣʠ ʚ ʘʥʘʤʥʝʟʝ ʦʜʥʫ ʦʧʝʨʘʮʠʶ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ, 3 (42,9%) 

ʞʝʥʱʠʥʳ - ʜʚʝ ʦʧʝʨʘʮʠʠ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ. ʈʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʞʝʥʱʠʥ ʩ ɻʉʆ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʨʘʪʥʦʩʪʠ ʦʧʝʨʘʮʠʠ ʚ ʘʥʘʤʥʝʟʝ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʢʨʘʪʥʦʩʪʴ 

ʦʧʝʨʘʮʠʡ ʚ ʘʥʘʤʥʝʟʝ ʥʝ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ɻʉʆ.  

ɺ 6 (28,6%) ʩʣʫʯʘʷʭ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʠʥʬʝʢʮʠʷ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʨʘʥʳ. ɹʦʣʝʝ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ 3 (50%) ʩʣʫʯʘʷʭ ʜʘʥʥʦʝ 

ʦʩʣʦʞʥʝʥʠʝ ʨʘʟʚʠʣʦʩʴ ʫ ʞʝʥʱʠʥ, ʢʦʪʦʨʳʤ ʧʦʢʘʟʘʥʠʝ ʢ ʦʧʝʨʘʮʠʠ ʧʦʩʣʫʞʠʣʦ ʥʘʣʠʯʠʝ 

ʨʫʙʮʘ ʥʘ ʤʘʪʢʝ ʠ ʚ 3 (50%) ʩʣʫʯʘʷʭ ï ʠʥʜʫʢʮʠʷ ʨʦʜʦʚ ʠ ʙʝʟʫʩʧʝʰʥʘʷ ʧʦʧʳʪʢʘ 

ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ ʯʝʨʝʟ ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʦʜʦʚʳʝ ʧʫʪʠ. 

ɺ 2 (9,5%) ʩʣʫʯʘʷʭ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ 

ʪʨʦʤʙʦʬʣʝʙʠʪ ʫ ʞʝʥʱʠʥ, ʧʦʢʘʟʘʥʠʝʤ ʢ ʦʧʝʨʘʮʠʠ ʫ ʢʦʪʦʨʳʭ ʙʳʣ ʥʝʩʦʩʪʦʷʪʝʣʴʥʳʡ ʨʫʙʝʮ 

ʥʘ ʤʘʪʢʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʘʩʪʦʪʘ ʛʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʧʦʩʣʝ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ 

ʚʦʟʨʘʩʪʘʝʪ ʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʵʥʜʦʤʝʪʨʠʪʘ ʠ ʠʥʬʝʢʮʠʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ 

ʨʘʥʳ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʢʨʘʪʥʳʝ ʚʣʘʛʘʣʠʱʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦ ʦʧʝʨʘʮʠʠ, ʵʢʩʪʨʝʥʥʦ 

ʚʳʧʦʣʥʝʥʥʘʷ ʦʧʝʨʘʮʠʷ, ʪʨʦʤʙʦʬʣʝʙʠʪ, ʧʦʚʪʦʨʥʘʷ ʦʧʝʨʘʮʠʷ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ, 

ʚʳʧʦʣʥʝʥʥʘʷ ʚ ʵʢʩʪʨʝʥʥʦʤ ʧʦʨʷʜʢʝ. 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʧʦʩʣʝʨʦʜʦʚʳʭ ʛʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ 

ʩ ʫʯʝʪʦʤ ʚʳʷʚʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ. ɿʘʯʘʩʪʫʶ ʠʤʝʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ɻʉʆ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʦʮʠʘʣʴʥʳʡ ʬʘʢʪʦʨ ʠʤʝʝʪ ʪʘʢʞʝ ʥʝʤʘʣʦʚʘʞʥʦʝ 

8,3

7,9
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ʟʥʘʯʝʥʠʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʷʩʥʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʘʥʘʤʥʝʟʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʚʳʙʦʨʝ ʪʘʢʪʠʢʠ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʵʪʦʛʦ ʦʩʣʦʞʥʝʥʠʷ ʚ ʧʦʩʣʝʨʦʜʦʚʦʤ ʧʝʨʠʦʜʝ.  
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 ÌÕÝÌÜÄ ÞÌÎÌ××ßÐÖÌÜÐÌפ ÔÔ ÍßÜÔäÔ׳ÌÜÜÚתּ

Øìץýìð: ÚøĘóôĄô úøô÷úĕô ìîúüôó״úô ýñûþôöĒ íìĆðô íÿüôĄô ץìõýìü.  

Øìîúð îì ÿýÿ÷״úô þìðץôץúþ: Þìðץôץúþô üñþüúýûñöþôîôô þìĆüôāô þìîì÷÷ÿð ðìü ýñøú״ìô ìîîì÷ô 

ýú÷ô 2021 óìùúùô íì ÛìòÿĕôĄïú״ô ô÷ø-þìðץôץúþôô ìöÿĄñü îì ïôùñöú÷úï îì ûñüôùìþú÷úïôô ÎÞ îì 
  .Þ îúüôðĄÿðì ïÿóìüúùôðì Ąÿð. Þìĕėôėúþ íú ÿýÿ÷ô Ąöì÷ìô Üúíýúù, ìùĔúø ðúðì Ąÿðתּ ÔÌ׳

Ùìþôֹוì״úô íìðìýþúîìüðìĄÿðì: Øÿץìüüìü öìüðì Ąÿð, öô íì úøô÷״úô āìîĀô ôùöôĄúĀô ìîúüôó״úô 

ýñûþôöôô ûìó ìó îì÷úðìþ ôùĕú ðúāô÷ øñĄìîìùð: ֹוìüüú״ô״úô þìĆֹוô÷ ôֹוüúĄÿðì, ôֹוüúô ֹוìüüú״ôô 
íÿüôĄô ץìõýìüôô ûìý ìó öĄôĄô þìîì÷÷ÿðô þìíôôô Ďìõüôýìøìüìùúö ìùĔúø ðúðìĄÿðì ôֹוüú öìüðìùô 
 íì÷ôô ýñüĄÿøúüô ûñĄ ìó״úô øì״ÿøô íìăìðúù, øÿúôùìץ÷ì״ ìùïúøô ûÿüüì öÿĄúðì Ąÿðìùô״ ״ìüüúוֹ

ìøì÷ôČþô ֹוìüüú״. 
áÿ÷úýì. Þìðץôץúþô øÿìõċùýúóôô úøô÷״úô āìîĀ îì ùôĄúùì״úô ö÷ôùôöôô øìü״ô÷ìô ìîîì÷ô ýñûýôý 

íú ûñĄïôü îì þìíúíìþô ýìüôîìץþôô ìîúüôó״úô ýñûþôöĒ ìýúýùúö öìüðì Ąÿðì, íì íñ״þìü ùìøÿðìùô 
úץôíìþ״úô øúðìü øÿýúôðìþ øñöÿùìð.  

Öì÷ôðîúòìĕú: íÿüôĄô ץìõýìü, íñøúüô״úô ýñûþôöôô ûìý ìó îì÷úðìþ, úøô÷״úô āìîĀ. 

 

ʌɸʂʊʆʈʓ ʈʀʉʂɸ ʈɸɿɺʀʊʀʗ ɻʅʆʁʅʆ-ʉɽʇʊʀʏɽʉʂʀʍ ʆʉʃʆɾʅɽʅʀʁ ʋ ɾɽʅʑʀʅ, 

ʈʆɼʆʈɸɿʈɽʐɽʅʅʓʍ ʆʇɽʈɸʎʀɽʁ ʂɽʉɸʈɽɺʆ ʉɽʏɽʅʀɽ 

ʎʝʣʴ: ʀʟʫʯʠʪʴ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʧʦʩʣʝʨʦʜʦʚʳʭ ʛʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʧʦʩʣʝ ʢʝʩʘʨʝʚʘ 

ʩʝʯʝʥʠʷ 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ: ʧʨʦʚʝʜʝʥʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʩʪʦʨʠʡ ʨʦʜʦʚ ʟʘ ʧʝʨʚʳʡ ʢʚʘʨʪʘʣ 

2021 ʛʦʜʘ ʞʝʥʱʠʥ, ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʊʘʜʞʠʢʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʘʢʫʰʝʨʩʪʚʘ, 

ʛʠʥʝʢʦʣʦʛʠʠ ʠ ʧʝʨʠʥʘʪʦʣʦʛʠʠ ʄɿ ʠ ʉɿʅ ʈʊ. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʰʢʘʣʳ 

ʈʦʙʩʦʥʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʠ ʤʝʪʦʜʳ ʤʝʜʠʮʠʥʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʧʦʩʣʝʨʦʜʦʚʳʭ ʛʥʦʡʥʦ-

ʩʝʧʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʫ ʞʝʥʱʠʥ ʩ ʦʧʝʨʘʮʠʝʡ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ ʷʚʣʷʶʪʩʷ ʵʢʩʪʨʝʥʥʦ ʚʳʧʦʣʥʝʥʥʳʝ 

ʦʧʝʨʘʮʠʠ, ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ ʧʦʩʣʝ ʙʝʟʫʩʧʝʰʥʦʡ ʧʦʧʳʪʢʠ ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ ʯʝʨʝʟ ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʦʜʦʚʳʝ ʧʫʪʠ, 

ʚʳʧʦʣʥʝʥʥʘʷ ʦʧʝʨʘʮʠʷ ʧʨʠ ʧʦʣʥʦʤ ʦʪʢʨʳʪʠʠ ʤʘʪʦʯʥʦʛʦ ʟʝʚʘ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʣʘʛʘʣʠʱʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʜʦ ʦʧʝʨʘʮʠʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʨʘʥʥʝʡ ʩʪʘʜʠʠ 

ʩʝʧʩʠʩʘ ʦʙʦʩʥʦʚʳʚʘʶʪ ʧʨʦʬʠʣʘʢʪʠʢʫ ʠ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʪʝʨʘʧʠʶ ɻʉʆ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ 

ʤʘʪʝʨʠʥʩʢʠʭ ʠʩʭʦʜʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ, ʩʝʧʪʠʯʝʩʢʠʝ ʧʦʩʣʝʨʦʜʦʚʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʬʘʢʪʦʨʳ ʨʠʩʢʘ 
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RISK FACTORS FOR THE DEVELOPMENT OF PURULENT -SEPTIC COMPLICATIONS IN WOMEN 

DELIVERED BY CAESAREAN SECTION  

Objective: To study risk factors for postpartum purulent-septic complications after caesarean section.  

Material and methods: a retrospective study of the birth histories for the first quarter of 2021 of women 

admitted to the Tajik Research Institute of Obstetrics, Gynecology and Perinatology of the Ministry of Health and 

Social Protection of the Republic of Tajikistan was carried out. The research methods included the use of the 

Robson scale, which can be used to conduct a qualitative analysis and methods of medical statistics.  

Results: It has been established that the risk factors for the development of postpartum purulent-septic 

complications in women with cesarean section are emergency operations, cesarean section after an unsuccessful 

attempt at delivery through the natural birth canal, an operation performed with full opening of the uterine os, 

numerous vaginal examinations before surgery. 

Conclusion.Studies of the identification of risk factors and clinical symptoms of early sepsis substantiate the 

prevention and timely treatment of GSO, which will improve maternal outcomes. 

Key words: caesarean section, septic postpartum diseases, risk factors 
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ʋɼʂ:618.2/.7 

ɸʂʋʐɽʈʉʂʀɽ ʀ ʇɽʈʀʅɸʊɸʃʔʅʓɽ ʀʉʍʆɼʓ ɾɽʅʑʀʅ ʉ 

ʀʅɼʋʎʀʈʆɺɸʅʅʓʄʀ ʇʈɽɾɼɽɺʈɽʄɽʅʅʓʄʀ ʈʆɼɸʄʀ ʀ ɼʆʈʆɼʆɺʓʄ 

ʈɸɿʈʓɺʆʄ ʇʃʆɼʅʓʍ ʆɹʆʃʆʏɽʂ 

 

ʀʰʘʥ-ʍʦʜʞʘʝʚʘ ʌ.ʈ., ʈʘʬʠʝʚʘ ɿ.ʍ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʘʢʫʰʝʨʩʪʚʘ, ʛʠʥʝʢʦʣʦʛʠʠ ʠ 

ʧʝʨʠʥʘʪʦʣʦʛʠʠ ʄɿ ʠ ʉɿʅ ʈʊ, 

ʊʘʜʞʠʢʩʢʠʡ ʥʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʨʝʞʜʝʚʨʝʤʝʥʥʳʡ ʨʘʟʨʳʚ ʧʣʦʜʥʳʭ ʦʙʦʣʦʯʝʢ ʚ ʥʝʜʦʥʦʰʝʥʥʦʤ ʩʨʦʢʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʦʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʘʢʫʰʝʨʩʪʚʝ. ɺ ʜʦʥʦʰʝʥʥʦʤ ʩʨʦʢʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ 90% ʩʣʫʯʘʝʚ ʩʧʦʥʪʘʥʥʘʷ ʨʦʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 96 

ʯʘʩʦʚ ʧʦʩʣʝ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʨʘʟʨʳʚʘ ʧʣʦʜʥʳʭ ʦʙʦʣʦʯʝʢ. ʇʨʠ ʥʝʜʦʥʦʰʝʥʥʦʡ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʪʦʣʴʢʦ ʚ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ ʤʦʞʝʪ ʥʘʯʘʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʦʜʦʚʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʡ ʧʨʠʯʠʥʦʡ ɼʈʇʆ ʚ ʥʝʜʦʥʦʰʝʥʥʦʤ ʩʨʦʢʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʠʥʬʝʢʮʠʷ, ʚʳʞʠʜʘʪʝʣʴʥʘʷ ʪʘʢʪʠʢʘ ʧʨʠ ʩʨʦʢʘʭ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʙʦʣʴʰʝ 34 ʥʝʜʝʣʠ+ 6 ʜʥʝʡ ʚʠʜʠʪʩʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʡ [3]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʥʜʫʢʮʠʷ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ ʚ ʩʨʦʢʝ ʦʪ 34 ʥʝʜʝʣʴ+ 6 ʜʥʝʡ ʜʦ 37 

ʥʝʜʝʣʴ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʦʬʠʣʘʢʪʠʢʫ ʩʝʧʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʠ ʩʥʠʞʘʝʪ ʯʘʩʪʦʪʫ 

ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ʧʦ ʤʝʨʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ [2]. 

ʇʨʠ ʨʦʜʦʚʦʟʙʫʞʜʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʩʦʟʨʝʚʘʥʠʝ ʰʝʡʢʠ 

ʤʘʪʢʠ ʧʨʝʜʰʝʩʪʚʦʚʘʣʦ ʨʦʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɿʨʝʣʦʩʪʴ ʰʝʡʢʠ ʤʘʪʢʠ ʩʯʠʪʘʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʠʥʜʫʢʮʠʠ ʨʦʜʦʚ ʢʘʢ ʚ ʜʦʥʦʰʝʥʥʦʤ, ʪʘʢ ʠ ʚ 

ʥʝʜʦʥʦʰʝʥʥʦʤ ʩʨʦʢʘʭ ʙʝʨʝʤʝʥʥʦʩʪʠ. ɺ ʩʣʫʯʘʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʟʨʝʣʦʩʪʠ ʰʝʡʢʠ ʤʘʪʢʠ 

ʠʥʜʫʢʮʠʠ ʨʦʜʦʚ ʜʦʣʞʥʘ ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ ʧʨʝʠʥʜʫʢʮʠʷ [1].  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʤʝʪʦʜʳ ʧʨʝʠʥʜʫʢʮʠʠ ʨʦʜʦʚ. ʀʟ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʧʨʝʠʥʜʫʢʮʠʠ ʨʦʜʦʚ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ ʧʨʝʧʘʨʘʪʦʤ 

ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʘʛʣʘʥʜʠʥʳ. ʀʟ ʧʨʦʩʪʘʛʣʘʥʜʠʥʦʚ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʠʥʦʧʨʦʩʪʦʥ, ʷʚʣʷʶʱʠʡʩʷ ʘʥʘʣʦʛʦʤ ʧʨʦʩʪʘʛʣʘʥʜʠʥʘ ɽ2, ʢʦʪʦʨʳʡ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʚ 

ʧʣʦʜʥʳʭ ʦʙʦʣʦʯʢʘʭ ʠ ʚ ʢʣʝʪʢʘʭ ʚʥʫʪʨʝʥʥʝʛʦ ʟʝʚʘ ʰʝʡʢʠ ʤʘʪʢʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʦʟʨʝʚʘʥʠʶ ʰʝʡʢʠ. ɼʝʡʩʪʚʠʝ ʧʨʦʩʪʘʛʣʘʥʜʠʥʘ ɽ2 ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʚʳʰʝʥʠʝ ʩʝʢʨʝʮʠʠ 

ʢʦʣʣʘʛʝʥʘʟʳ, ʵʣʘʩʪʘʟʳ ʠ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʰʝʡʢʝ ʤʘʪʢʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʢʦʨʦʯʝʥʠʶ ʠ ʨʘʩʢʨʳʪʠʶ ʰʝʡʢʠ ʤʘʪʢʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʩʪʘʛʣʘʥʜʠʥ ɽ2 ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ 

ʤʝʤʙʨʘʥʥʳʝ ʢʘʣʴʮʠʝʚʳʝ ʢʘʥʘʣʳ ʠ ʩʦʜʝʨʞʘʥʠʝ ʮʠʢʣʠʯʝʩʢʦʛʦ ʘʜʝʥʦʟʠʥʤʦʥʦʬʦʩʬʘʪʘ, 

ʩʧʦʩʦʙʩʪʚʫʷ ʘʢʪʠʚʘʮʠʠ ʩʦʢʨʘʱʝʥʠʡ ʤʠʦʤʝʪʨʠʷ. ʉʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʠʤ ʢʣʠʥʠʯʝʩʢʠʤ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ (2021), ʜʠʥʦʧʨʦʩʪʦʥ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʫʙʝʜʠʪʝʣʴʥʦʩʪʠ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘʟʥʘʯʘʪʴ ʜʣʷ ʧʨʝʠʥʜʫʢʮʠʠ 

ʨʦʜʦʚ ʚ ʜʦʥʦʰʝʥʥʦʤ ʩʨʦʢʝ [4, 5, 6]. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʦ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʝʠʥʜʫʢʮʠʠ ʠ ʠʥʜʫʢʮʠʠ 

ʨʦʜʦʚ ʚ ʜʦʥʦʰʝʥʥʦʤ ʩʨʦʢʝ ʙʝʨʝʤʝʥʥʦʩʪʠ. ɻʦʨʘʟʜʦ ʤʝʥʴʰʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʚʷʱʝʥʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʘʥʘʣʦʛʘ ʧʨʦʩʪʘʛʣʘʥʜʠʥʘ ɽ2ʜʠʥʦʧʨʦʩʪʦʥʘ ʚ ʥʝʜʦʥʦʰʝʥʥʦʤ ʩʨʦʢʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ. ɼʣʷ ʥʝʜʦʥʦʰʝʥʥʦʛʦ ʩʨʦʢʘ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚʘʞʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ 

ʧʨʝʠʥʜʫʢʮʠʠ ʠ ʠʥʜʫʢʮʠʠ ʨʦʜʦʚ ʷʚʣʷʶʪʩʷ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʙʝʨʝʞʥʦʛʦ 

ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ, ʪʘʢ ʢʘʢ ʥʝʜʦʥʦʰʝʥʥʳʝ ʧʣʦʜʳ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʚʦʟʜʝʡʩʪʚʠʷʤ, 

ʧʨʠʚʦʜʷʱʠʤ ʢ ʪʘʢʠʤ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʷʤ, ʢʘʢ ʛʠʧʦʢʩʠʷ ʠ ʪʨʘʚʤʳ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʠʪʴ ʘʢʫʰʝʨʩʢʠʝ ʠ ʧʝʨʠʥʘʪʘʣʴʥʳʝ 

ʠʩʭʦʜʳ ʞʝʥʱʠʥ ʩ ʠʥʜʫʮʠʨʦʚʘʥʥʳʤʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʤʠ ʨʦʜʘʤʠ ʠ ʜʦʨʦʜʦʚʳʤ ʨʘʟʨʳʚʦʤ 

ʧʣʦʜʥʳʭ ʦʙʦʣʦʯʝʢ. 

ʄʘʪʝʨʠʘʣ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʩʣʝʜʦʚʘʥʳ 36 ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩ ʇʈʇʆ ʚ ʩʨʦʢʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʦʪ 34 ʜʦ 36+6 ʜʥʝʡ. ʕʪʠʤ ʞʝʥʱʠʥʘʤ ʧʦʩʣʝ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʟʨʝʣʦʩʪʠ 
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ʰʝʡʢʠ ʤʘʪʢʠ ʧʦ ʰʢʘʣʝ ɹʠʰʦʧ ʠ ʦʧʨʝʜʝʣʝʥʠʷ çʥʝʟʨʝʣʦʡè ʰʝʡʢʠ ʤʘʪʢʠ ʧʨʦʠʟʚʝʜʝʥʘ 

ʧʨʝʠʥʜʫʢʮʠʷ ʨʦʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʘʛʠʥʘʣʴʥʳʭ ʪʘʙʣʝʪʦʢ ʜʠʥʦʧʨʦʩʪʦʥʘ ʚ ʜʦʟʝ 3 ʤʛ. 

ʊʘʙʣʝʪʢʘ ʚʚʦʜʠʣʘʩʴ ʚ ʟʘʜʥʠʡ ʩʚʦʜ ʚʣʘʛʘʣʠʱʘ. ɻʨʫʧʧʫ ʩʨʘʚʥʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 30 ʙʝʨʝʤʝʥʥʳʭ 

ʞʝʥʱʠʥ ʩ ʇʈʇʆ ʚ ʩʨʦʢʠ ʙʝʨʝʤʝʥʥʦʩʪʠ 34- 36 ʥʝʜʝʣʴ ʠ 6 ʜʥʝʡ, ʫ ʢʦʪʦʨʳʭ ʨʘʟʚʠʣʠʩʴ 

ʩʧʦʥʪʘʥʥʳʝ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ. ʂʨʠʪʝʨʠʷʤʠ ʚʢʣʶʯʝʥʠʷ ʚ ʦʙʝ ʛʨʫʧʧʳ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʞʝʥʱʠʥ ʷʚʠʣʠʩʴ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʚʦʟʨʘʩʪ, ʩʨʦʢ ʙʝʨʝʤʝʥʥʦʩʪʠ 34 ʥʝʜʝʣʴ ï 36 ʥʝʜʝʣʴ+ 6 

ʜʥʝʡ, ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʡ ʨʘʟʨʳʚ ʧʣʦʜʥʳʭ ʦʙʦʣʦʯʝʢ, ʛʦʣʦʚʥʦʝ ʧʨʝʜʣʝʞʘʥʠʝ ʧʣʦʜʘ. 

ʂʨʠʪʝʨʠʷʤ ʠʩʢʣʶʯʝʥʠʷ ʠʟ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʛʨʫʧʧ ʞʝʥʱʠʥ ʷʚʠʣʠʩʴ ʥʝʧʨʘʚʠʣʴʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʧʣʦʜʘ, ʨʘʟʛʠʙʘʪʝʣʴʥʳʝ ʚʩʪʘʚʣʝʥʠʷ ʛʦʣʦʚʢʠ, ʧʨʝʵʢʣʘʤʧʩʠʷ, ʚʳʨʘʞʝʥʥʘʷ 

ʧʣʘʮʝʥʪʘʨʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʤʥʦʛʦʧʣʦʜʥʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ, ʤʠʦʤʘ ʤʘʪʢʠ, 

ʛʝʤʦʣʠʪʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʩʝʨʴʝʟʥʳʝ ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʜʠʘʛʥʦʩʪʠʢʘ ʇʈʇʆ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʞʘʣʦʙ 

ʞʝʥʱʠʥ ʠ ʚʠʟʫʘʣʴʥʦ ʧʨʠ ʦʩʤʦʪʨʝ ʰʝʡʢʠ ʤʘʪʢʠ ʚ ʟʝʨʢʘʣʘʭ. 

ʆʮʝʥʢʫ ʟʨʝʣʦʩʪʠ ʰʝʡʢʠ ʤʘʪʢʠ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʰʢʘʣʝ 

ɹʠʰʦʧ(ʪʘʙʣʠʮʘ1). 

 

ʊʘʙʣʠʮʘ 1. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʰʢʘʣʘ ɹʠʰʦʧ ʜʣʷ ʦʮʝʥʢʠ çʟʨʝʣʦʩʪʠè ʰʝʡʢʠ ʤʘʪʢʠ 

(RCOG, 2001) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʰʝʡʢʠ ʤʘʪʢʠ ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʰʢʘʣʘ Bishop 

0 1 2 3 

ʈʘʩʢʨʳʪʠʝ (ʩʤ) <1 1-2 3-4 >4 

ɼʣʠʥʘ (ʩʤ) >4 2-3 1-2 <1 

ʇʦʣʦʞʝʥʠʝ ʧʨʝʜʣʝʞʘʱʝʡ 

ʯʘʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʝʜʘʣʠʱʥʳʭ ʦʩʪʝʡ (ʩʤ) 

ɺʳʰʝ ʥʘ 3 

ʩʤ 

(-3) 

ɺʳʰʝ ʥʘ 2 ʩʤ 

(-2) 

ɺʳʰʝ ʥʘ 1 ʩʤ 

ʠʣʠ ʥʘ ʫʨʦʚʥʝ 

(-1/0) 

ʅʠʞʝ 

ʥʘ 1-2 

ʩʤ 

(+1/+2 

ʂʦʥʩʠʩʪʝʥʮʠʷ ʇʣʦʪʥʘʷ ʋʤʝʨʝʥʥʦ 

ʨʘʟʤʷʛʯʝʥʘ 

ʄʷʛʢʘʷ - 

ʇʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʦʚʦʜʥʦʡ ʦʩʠ ʪʘʟʘ 

ʂʟʘʜʠ ʇʦ ʮʝʥʪʨʫ ʂʧʝʨʝʜʠ  

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʠ ʟʨʝʣʦʩʪʠ ʰʝʡʢʠ ʤʘʪʢʠ:1. çʅʝʟʨʝʣʘʷè: 0ï5 ʙʘʣʣʦʚ; 

2. çɿʨʝʣʘʷ, ʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦè: 6ï7 ʙʘʣʣʦʚ;3. çɿʨʝʣʘʷè: 8ï13 ʙʘʣʣʦʚ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʧʦʜʩʯʝʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ (ʄÑʤ), ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʨʘʟʣʠʯʠʡ ʧʦ t- ʢʨʠʪʝʨʠʶ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʞʝʥʱʠʥ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 

33,3Ñ2,4 ʛʦʜʘ, ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ 33,5Ñ3,1 ʛʦʜʘ, ʯʪʦ ʥʝ ʠʤʝʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʨʘʟʣʠʯʠʡ. ʏʘʩʪʦʪʘ ʘʥʝʤʠʠ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ ʫ ʞʝʥʱʠʥ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʘ 46%, ʫ 

ʞʝʥʱʠʥ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ ï 43,5%. ʋ ʚʩʝʭ ʞʝʥʱʠʥ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʜʦʨʦʜʦʚʳʡ ʨʘʟʨʳʚ 

ʧʣʦʜʥʳʭ ʦʙʦʣʦʯʝʢ ʧʨʦʠʟʦʰʝʣ ʙʝʟ ʥʘʯʘʣʘ ʨʦʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ʚ 

75% ʦʪʤʝʯʘʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʩʭʚʘʪʢʦʦʙʨʘʟʥʳʝ ʙʦʣʠ ʥʝʨʝʛʫʣʷʨʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʚ 23% ʩʣʫʯʘʝʚ ʦʪʤʝʯʘʣʦʩʴ ʦʪʭʦʞʜʝʥʠʝ ʰʝʝʯʥʦʡ ʩʣʠʟʠ.ʆʮʝʥʢʘ ʰʝʡʢʠ ʤʘʪʢʠ ʧʦ 

ʰʢʘʣʝ ɹʠʰʦʧ ʫ ʞʝʥʱʠʥ ʦʙʝʠʭ ʛʨʫʧʧ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2 

 

ʊʘʙʣʠʮʘ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʧʦ ʦʮʝʥʦʯʥʳʤ ʙʘʣʘʤ ʰʝʡʢʠ 

ʤʘʪʢʠ ( ʰʢʘʣʘ ɹʠʰʦʧ) 

 ɻʨʫʧʧʘ 

 

ʆʮʝʥʢʘ  

ʰʝʡʢʠ ʤʘʪʢʠ 

ʆʩʥʦʚʥʘʷ 

ʛʨʫʧʧʘ 

ɻʨʫʧʧʘ 

ʩʨʘʚʥʝʥʠʷ 

ʨ 

Ó 8 ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ ɹʠʰʦʧ (çʟʨʝʣʘʷè) 0/36 16/30 <0,001 

6ï7 ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ ɹʠʰʦʧ (ʥʝʜʦʩʪʘʪʦʯʥʦ 

çʟʨʝʣʘʷè) 

17/38 14/30 >0,05 
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0ï5 ʙʘʣʣʦʚ (çʥʝʟʨʝʣʘʷè) 19/38 0/30 <0,001 

ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʦʜʦʚ ʫ ʞʝʥʱʠʥ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʘ 7,23Ñ0,61 

ʯʘʩʘ, ʫ ʞʝʥʱʠʥ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ ï 8,45Ñ1,52 ʯʘʩʘ. ʆʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʫʤʝʥʴʰʝʥʠʷ 

ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʦʜʦʚ ʫ ʞʝʥʱʠʥ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʧʦ ʩʨʘʚʥʝʥʠʷ ʩ ʛʨʫʧʧʦʡ 

ʞʝʥʱʠʥ ʩʦ ʩʧʦʥʪʘʥʥʦ ʨʘʟʚʠʚʰʝʡʩʷ ʨʦʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʦʜʥʘʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ (ʨ>0,05). ʈʦʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʦʮʝʥʢʦʡ ʰʝʡʢʠ 

ʤʘʪʢʠ ʧʦ ʰʢʘʣʝ ɹʠʰʦʧ ʥʘ 7 ʙʘʣʦʚ ʥʘʯʘʣʘʩʴ ʫ 19 (67,9Ñ8,8%), ʩ ʦʮʝʥʢʦʡ ʥʘ 8 ʙʘʣʦʚ ï ʫ 

9(32,1Ñ8,8%) ʞʝʥʱʠʥ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ. ʋ ʞʝʥʱʠʥ ʩʦ ʩʧʦʥʪʘʥʥʦ ʨʘʟʚʠʚʰʝʡʩʷ ʨʦʜʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʨʦʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʯʘʣʘʩʴ ʧʨʠ ʩʦʩʪʦʷʥʠʠ ʰʝʡʢʠ ʤʘʪʢʠ, 

cʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 7 ʙʘʣʘʤ ʫ 14(46,7Ñ9,1%) ʠ ʥʘ 8 ʙʘʣʦʚ ï ʫ 16(53,3Ñ9,1%) ʞʝʥʱʠʥ, ʯʪʦ ʥʝ 

ʠʤʝʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʫ ʞʝʥʱʠʥ, ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʠ ʧʨʝʠʥʜʫʢʮʠʶ ʠ ʠʥʜʫʢʮʠʶ ʇɻɽ2 ( t=1,6; 

t=1,5 ). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʜʠʥʦʧʨʦʩʪʦʥʘ 

ʨʘʟʚʠʪʠʝ ʩʭʚʘʪʦʢ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦ ʠ ʩʚʷʟʘʥʦ ʩ ʩʦʟʨʝʚʘʥʠʝʤ ʰʝʡʢʠ ʤʘʪʢʠ. 

 

ʊʘʙʣʠʮʘ 3. ʏʘʩʪʦʪʘ ʦʩʣʦʞʥʝʥʠʡ ʨʦʜʦʚ, ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ʠ ʩʨʝʜʥʠʭ ʦʮʝʥʦʯʥʳʭ ʙʘʣʦʚ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʧʦ ʰʢʘʣʝ ɸʧʛʘʨ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʛʨʫʧʧ ʞʝʥʱʠʥ 

 ɻʨʫʧʧʘ 

ʧʦʢʘʟʘʪʝʣʴ 

ʦʩʥʦʚʥʘʷ ʩʨʘʚʥʝʥʠʷ ʨ 

ʏʘʩʪʦʪʘ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ 8,3% 3,3% >0,05 

ʏʘʩʪʦʪʘ ʇʆʅʈʇ 

 

5,6% 0 >0,05 

ʏʘʩʪʦʪʘ ʜʠʩʩʪʨʝʩʘ ʧʣʦʜʘ 2,8% 3,3% >0,05 

ʉʨʝʜʥʷʷ ʦʮʝʥʢʘ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʥʘ 1-ʡ ʤʠʥʫʪʝ 6,91Ñ 0,02 6,96Ñ0,01 >0,05 

ʉʨʝʜʥʷʷ ʦʮʝʥʢʘ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʥʘ 5-ʡ ʤʠʥʫʪʝ 7,25Ñ 0,01 7,31Ñ0,01 >0,05 

 

ɸʥʘʣʠʟ ʤʝʪʦʜʘ ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʨʦʜʳ ʟʘʢʦʥʯʠʣʠʩʴ 

ʦʧʝʨʘʮʠʝʡ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ ʚ 3 (8,3%) ʩʣʫʯʘʝʚ, ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ï ʚ 1(3,3%), ʯʪʦ ʥʝ 

ʠʤʝʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ( ʢʨʠʪʝʨʠʡ ʭʠ-ʢʚʘʜʨʘʪ ʩ ʧʦʧʨʘʚʢʦʡ ʁʝʪʩʘ ï 

0,109; ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ -0,742). ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʜʠʥʦʧʨʦʩʪʦʥʘʜʠʩʩʪʨʝʩ ʧʣʦʜʘ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʚ 2 (5,6%) ʩʣʫʯʘʷʭ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʘʷ ʦʪʩʣʦʡʢʘ ʥʦʨʤʘʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʣʘʮʝʥʪʳ ʚ 1 (2,8%) ʩʣʫʯʘʝ. ʕʪʠ ʦʩʣʦʞʥʝʥʠʷ ʠ ʧʦʩʣʫʞʠʣʠ ʧʦʢʘʟʘʥʠʷʤʠ ʢ 

ʦʧʝʨʘʮʠʠ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ. ɺ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ʧʦʢʘʟʘʥʠʝʤ ʢ ʦʧʝʨʘʮʠʠ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ 

ʷʚʠʣʩʷ ʜʠʩʪʨʝʩʩ ʧʣʦʜʘ, ʨʘʟʚʠʚʰʠʡʩʷ ʩ ʥʘʯʘʣʦʤ ʨʦʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ( ʪʘʙʣʠʮʘ 3). 

ʉʨʝʜʥʷʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʥʘ 1-ʡ ʤʠʥʫʪʝ 

ʩʦʩʪʘʚʠʣʘ 6,91Ñ 0,02 ʙʘʣʘ, ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ ï 6,96Ñ0,01 ʙʘʣʘ. ʉʨʝʜʥʷʷ ʦʮʝʥʢʘ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʧʦ ʰʢʘʣʝ ɸʧʛʘʨ ʥʘ 5-ʡ ʤʠʥʫʪʝ ʩʦʩʪʘʚʠʣʘ 7,25Ñ 0,01 

ʙʘʣʘ, ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ ï 7,31Ñ0,01 ʙʘʣʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʝ ʚʳʷʚʣʝʥʦ.ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʠʥʜʫʢʮʠʷ ʠ ʠʥʜʫʢʮʠʷ 

ʨʦʜʦʚ ʞʝʥʱʠʥ ʩ ɼʈʇʆ ʚ ʩʨʦʢʝ 34 ʥʝʜʝʣʠ+ 6 ʜʥʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʘʣʦʛʘ 

ʇɻɽ2ʜʠʥʦʧʨʦʩʪʦʣʘ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʜʦʩʪʦʚʝʨʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʯʘʩʪʦʪʳ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ, 

ʦʩʣʦʞʥʝʥʠʷʤ ʨʦʜʦʚ ʠ ʥʝ ʫʭʫʜʰʘʝʪ ʩʦʩʪʦʷʥʠʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 
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ÚפÔÍÌÞ׳ÚÔ ÌÖßäÑÜÄ ÎÌ ÛÑÜÔÙÌÞÌ×ÔÔ ÓÌÙÚÙÔ ÍÌÜØÌÇÌ× ÞÌÎÌ××ßÐÖÌÜÐÌ  

ÎÌ ÛÑä ÌÓ Øß׳×ÌÞ ÐÌÜÔÐÌÙÔ ÛÌÜÐÌÔ ÙÌÓÐÔÞÔà×ÔÔ ÔÙÐßÖÝÔëäßÐÌ 

Øìץýìðô þìðץôץúþ. ÚøóôĄô úץôíìþ״úô ìöÿĄñü îì ûñüôùìþì÷ ðìü óìùúùô íú îì÷úðìþô ûñĄ ìó 

øÿ״÷ìþô ôùðÿöýôċĄÿðì îì íú ûñĄ ìó øÿ״÷ìþ öìĀôðìùô ûìüðìô ùìóðô þôĀ÷. 
Øìîúð îì ÿýÿ÷״ú: 56 óìùúùô ״úøô÷ìô íú ûñĄ ìó øÿ״÷ìþ öìĀôðìùô ûìüðìô ùìóðô þôĀ÷ øÿúôùì 

öìüðì Ąÿð, öô ðìü øÿ״÷ìþô ìó 34 ״ìĀþìô+6 üó þú 37 ״ìĀþì íÿðìùð, ìó úù״ú íì 36 ùìĀìüìĄúù 
ûüñôùðÿöýôċ îì ôùðÿöýôċô þìîì÷÷ÿð íú ðôùúûüúýþúù (ïÿü״ô ìýúý ) îì ðìü 30 óìùúùñ, öô ĀìĆú÷ôċþô 
îì÷úðìþô āÿðýìüú ýìü Ąÿð (ïÿü״ô øÿץúôýì). ßýÿ÷״úô þìðץôץúþô ¬ øôץČýô ÍôĄúû íìüúô íú״úðô״ôô 

öìøú÷úþô ïìüðìùìöô íìăìðúù îì ÿýÿ÷״úô úøúüôô þìðץôץúþ. 

Ùìþôֹוì״úô íìðìýþúîìüðìĄÿðì. Ûüñôùðÿöýôċ îì ôùðÿöýôċô þìîì÷÷ÿðô óìùúùô íú þú îì÷úðìþ 
ðìüôðìùô ûìüðìô ùìóðô þôĀ÷ ðìü øÿ״÷ìþô 34 ״ìĀþì, + 6 üó íú ôýþôĀúðì ìó ÛÏÑ2 ðôùúûüúýþú÷ íúôýô, 

íì÷ìùð íìüðúĄþìùô ýìþ״ô ֹוìüüú״ôô íÿüüôĄô ץìõýìü, ìîúüôó״úô îì÷úðìþ ùìøñĄìîìð îì ״ú÷ìþô 
ùìîóúðüú íìð ùìøñöÿùìð. 

 áÿ÷úýì. ׳ìùïúøô ûñĄ ìó øÿ״÷ìþ ðìüôðìùô ûìüðìô ùìóðôþôĀ÷ íìüúô ûüñôùðÿöýôô îì÷úðìþ ðìü 
øÿ״÷ìþô ״úøô÷ìðúüôô ìó 34 ״ìĀþì+6 üĘó þú 37 ״ìĀþì ôýþôĀúðìô ðôùúûüúýþúù øÿîúĀôץô øìץýìð 
øñíúĄìð. 

Öì÷ôðîúòìĕú: þú îì÷úðìþ ðìüôðìùô ûìüðìô ùìóðôþôĀ÷, îì÷úðìþô ûñĄ ìó øÿ״÷ìþ, ûüñôùðÿöýôċ, 
ðôùúûüúýþúù. 
 

ɸʂʋʐɽʈʉʂʀɽ ʀ ʇɽʈʀʅɸʊɸʃʔʅʓɽ ʀʉʍʆɼʓ ɾɽʅʑʀʅ ʉ ʀʅɼʋʎʀʈʆɺɸʅʅʓʄʀ 

ʇʈɽɾɼɽɺʈɽʄɽʅʅʓʄʀ ʈʆɼɸʄʀ ʀ ɼʆʈʆɼʆɺʓʄ ʈɸɿʈʓɺʆʄ ʇʃʆɼʅʓʍ ʆɹʆʃʆʏɽʂ 

ʎʝʣʴ ʠʟʫʯʠʪʴ ʘʢʫʰʝʨʩʢʠʝ ʠ ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʠʩʭʦʜʳ ʞʝʥʱʠʥ ʩ ʠʥʜʫʮʠʨʦʚʘʥʥʳʤʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʤʠ 

ʨʦʜʘʤʠ ʠ ʜʦʨʦʜʦʚʳʤ ʨʘʟʨʳʚʦʤ ʧʣʦʜʥʳʭ ʦʙʦʣʦʯʝʢ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ: ʦʙʩʣʝʜʦʚʘʥʳ 56 ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩ ʜʦʨʦʜʦʚʳʤ ʨʘʟʨʳʚʦʤ ʧʣʦʜʥʳʭ ʦʙʦʣʦʯʝʢ 

ʚ ʩʨʦʢʝ ʦʪ 34 ʥʝʜʝʣʠ+6 ʜʥʝʡ ʜʦ 37 ʥʝʜʝʣʴ, 36 ʠʟ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠ ʧʨʝʠʥʜʫʢʮʠʶ ʠ ʠʥʜʫʢʮʠʶ ʨʦʜʦʚ 

ʜʠʥʦʧʨʦʩʪʦʥʦʤ (ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ) ʠ ʫ 30 ʞʝʥʱʠʥ ʨʘʟʚʠʣʘʩʴ ʩʧʦʥʪʘʥʥʘʷ ʨʦʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ (ʛʨʫʧʧʘ 

ʩʨʘʚʥʝʥʠʷ). ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʰʢʘʣʘ ɹʠʰʦʧ ʜʣʷ ʦʮʝʥʢʠ ʟʨʝʣʦʩʪʠ ʰʝʡʢʠ ʤʘʪʢʠ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʨʝʠʥʜʫʢʮʠʷ ʠ ʠʥʜʫʢʮʠʷ ʨʦʜʦʚ ʞʝʥʱʠʥ ʩ ɼʈʇʆ ʚ ʩʨʦʢʝ 34 ʥʝʜʝʣʠ+6 ʜʥʝʡ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʘʣʦʛʘ ʇɻɽ2 ʜʠʥʦʧʨʦʩʪʦʣʘ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʜʦʩʪʦʚʝʨʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʯʘʩʪʦʪʳ ʢʝʩʘʨʝʚʘ 

ʩʝʯʝʥʠʷ, ʦʩʣʦʞʥʝʥʠʡ ʨʦʜʦʚ ʠ ʥʝ ʫʭʫʜʰʘʝʪ ʩʦʩʪʦʷʥʠʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ.  

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠ ɼʈʇʆ ʜʣʷ ʧʨʝʠʥʜʫʢʮʠʠ ʨʦʜʦʚ ʚ ʩʨʦʢʝ ʦʪ 34 ʥʝʜʝʣʠ+6 ʜʥʝʡ ʜʦ 37 ʥʝʜʝʣʴ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘʟʥʘʯʘʪʴ ʜʠʥʦʧʨʦʩʪʦʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʨʦʜʦʚʳʡ ʨʘʟʨʳʚ ʧʣʦʜʥʳʭ ʦʙʦʣʦʯʝʢ, ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ, ʧʨʝʠʥʜʫʢʮʠʷ, 

ʜʠʥʦʧʨʦʩʪʦʥ 

 

OBSTETRIC AND PERINATAL OUTCOMES IN WO MEN WITH INDUCED PRETERM LABOR AND 

PRENATAL RUPTURE OF MEMBRANES  

Theaimistostudytheobstetricandperinataloutcomesofwomenwithinducedpretermlaborandprenatalruptureofme

mbranes. 

Material and methods: 56 pregnant women with prenatal rupture of membranes in the period from 34 

weeks + 6 days to 37 weeks were examined, 36 of whom underwent pre-induction and induction of labor with 

dinoprostone (main group) and 30 women developed spontaneous labor activity (comparison group) . Research 

methods - Bishop's scale for assessing the maturity of the cervix and statistical research methods 

Results.Pre-induction and induction of labor in women with DRPO at 34 weeks + 6 days using the PGE2 

analog dinoprostol does not lead to a significant increase in the incidence of caesarean section, labor complications 

and does not worsen the condition of the newborn. 

Conclusion.With DRPO, for pre-induction of labor in the period from 34 weeks + 6 days to 37 weeks, it is 

advisable to prescribe dinoprostone. 

Key words: Prenatal rupture of membranes, preterm labor, preinduction, dinoprostone 
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ʋɼʂ 618.47 

ɸʅɸʃʀɿ ʇʈɸʂʊʀʂʀ ʆɹʈɸʑɽʅʀʗ ʉ ʄɽɼʀʎʀʅʉʂʀʄʀ ʆʊʍʆɼɸʄʀ (ʄʆ)  

ɺ ʇɽʈʀʆɼ ʇɸʅɼɽʄʀʀ COVID-19 

 

ʍʘʢʠʤʦʚʘ ʄ.ʄ., ʈʘʬʠʝʚʘ ɿ.ʍ., ʗʢʫʙʦʚ ʀ.ʈ. 

ɻʋçʅʘʫʯʥʦ- ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳè, 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ɻʋ çʅʘʮʠʦʥʘʣʴʥʳʡ ʎʝʥʪʨ ʉʇʀɼè 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʘʥʜʝʤʠʷ COVID-19 ʩʦʟʜʘʣʘ ʧʨʦʙʣʝʤʫ ʤʝʜʠʮʠʥʩʢʠʭ ʦʪʭʦʜʦʚ 

[1,2,3,4,5,6]. ɽʱʝ ʚ 1979 ʛ ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ) ʦʪʥʝʩʣʘ ʦʪʭʦʜʳ 

ʤʝʜʠʮʠʥʩʢʦʡ ʩʬʝʨʳ ʢ ʛʨʫʧʧʝ ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʠ ʫʢʘʟʘʣʘ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʣʫʞʙ ʧʦ ʠʭ ʫʥʠʯʪʦʞʝʥʠʶ ʠ ʧʝʨʝʨʘʙʦʪʢʝ, ʘ ʪʘʢʞʝ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʘ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʫʨʦʚʥʷʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨ ʢʦʥʪʨʦʣʷ ʟʘ ʠʭ ʦʙʨʘʱʝʥʠʝʤ [1, ʩ.2]. COVID-

19. ʅʦʚʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ɺʆɿ ʢʘʩʘʶʪʩʷ ʫʞʝʩʪʦʯʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʩʥʦʚʥʳʤ ʩʘʥʠʪʘʨʥʳʤ 

ʟʦʥʘʤ: ʯʠʩʪʦʪʝ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʚʦʜʳ ʠ ʢʦʨʨʝʢʮʠʠ ʤʝʨ ʚ 

ʩʝʢʪʦʨʝ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ [1, ʩ.2]. 

ʂʦʥʮʝʧʮʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ ʚ ʩʢʦʨʦʤ 

ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʜʦʧʦʣʥʠʪʴ ʠʜʝʶ ʙʝʟʦʪʭʦʜʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʩʦʟʜʘʥʠʠ ʨʝʟʫʣʴʪʘʪʥʳʭ 

ʩʪʨʫʢʪʫʨ [3,7,8,9]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʪʠʣʠʟʘʮʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʪʭʦʜʦʚ ʚ 

ʩʪʨʘʥʝ ʥʝʩʦʚʝʨʰʝʥʥʘ ʠ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʫʩʠʣʠʡ 

[3,12,13]. ʕʪʦ ʚʘʞʥʝʡʰʘʷ ʟʘʜʘʯʘ ʨʫʢʦʚʦʜʩʪʚʘ ʠ ʧʝʨʩʦʥʘʣʘ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʣʶʙʦʛʦ ʫʨʦʚʥʷ ʟʘʪʨʘʛʠʚʘʝʪ ʦʙʣʘʩʪʠ ʠʥʬʝʢʮʠʦʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʥʘ 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʚ 

ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʦʛʨʘʤʤʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʦʙʨʘʱʝʥʠʷ ʩ ʦʧʘʩʥʳʤʠ ʤʝʜʠʮʠʥʩʢʠʤʠ ʦʪʭʦʜʘʤʠ ʚ ʣʝʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ [7,10, 12,13]. 

ʊʘʜʞʠʢʠʩʪʘʥ ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʨʠʩʢʫ ʛʣʦʙʘʣʴʥʦʡ 

ʧʘʥʜʝʤʠʠ COVID-19 ʩʪʨʘʥʦʡ ʚ ʨʝʛʠʦʥʝ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʦʞʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʴʰʝʡ ʛʦʪʦʚʥʦʩʪʠ ʠ ʢʦʥʪʨʦʣʷ, ʨʝʘʛʠʨʦʚʘʥʠʝ ʠ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʵʪʠʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ [11]. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʘʜʞʠʢʩʢʠʝ ʤʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʛʦʪʦʚʳ ʢ ʢʣʠʥʠʯʝʩʢʦʤʫ ʣʝʯʝʥʠʶ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʛʥʦʟʦʤ ʂʆɺʀɼ-19, ʣʦʛʠʩʪʠʯʝʩʢʠʝ 

ʙʦʣʴʥʠʮʳ ʥʝ ʛʦʪʦʚʳ ʙʝʟʦʧʘʩʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ, ʭʨʘʥʠʪʴ ʠ ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʤʝʜʠʮʠʥʩʢʠʝ 

ʦʪʭʦʜʳ, ʟʘʛʨʷʟʥʝʥʥʳʝ COVID-19, ʩʦʟʜʘʚʘʷ ʨʠʩʢ ʜʣʷ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʥʘʣʠʟ ʧʨʘʢʪʠʢʠ ʦʙʨʘʱʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʤʠ ʦʪʭʦʜʘʤʠ (ʄʆ) ʚ 

ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ COVID-19 ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʵʬʬʝʢʪʠʚʥʦʤʫ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʤʠ ʦʪʭʦʜʘʤʠ (ʋʄʆ), ʦʙʨʘʟʫʶʱʠʤʠʩʷ ʚ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʣʘʙʦʨʘʪʦʨʠʷʭ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʦʮʝʥʢʠ ʋʄʆ ʚ ʪʝʢʫʱʝʤ ʛʦʜʫ ʚ 50 

ʚʳʙʨʘʥʥʳʭ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ(ʃʇʋ) ʨʘʡʦʥʥʦʛʦ ʠ ʛʦʨʦʜʩʢʦʛʦ 

ʫʨʦʚʥʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʄɿʉɿʅʈʊ. ʈʘʟʨʘʙʦʪʘʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʘʥʢʝʪʘ ʚ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʦʤʘʥʜʦʡ ʖʅʀʉɽʌ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʢʦʥʩʫʣʴʪʘʥʪʦʤ. 

ɺʦʧʨʦʩʥʠʢ ʧʨʝʜʧʦʣʘʛʘʣ ʧʦʣʫʯʝʥʠʝ ʦʙʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʯʨʝʞʜʝʥʠʠ, ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʠʤʝʶʱʝʤʩʷ ʦʙʦʨʫʜʦʚʘʥʠʠ ʠ ʤʘʪʝʨʠʘʣʘʭ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʜʣʷ ʫʜʘʣʝʥʠʷ 

ʦʪʭʦʜʦʚ, ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʮʝʩʩʘʭ ʦʙʨʘʱʝʥʠʷ ʩ ʤʝʜʠʮʠʥʩʢʠʤʠ ʦʪʭʦʜʘʤʠ, ʪʘʢʞʝ ʦʮʝʥʢʠ 

ʟʥʘʥʠʡ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʆʮʝʥʢʘ ʚʳʷʚʠʣʘ, ʯʪʦ ʚʩʝ ʚʳʙʨʘʥʥʳʝ ʠ 

ʧʦʩʝʱʘʝʤʳʝ ʃʇʋ ʠʤʝʶʪ ʨʘʟʥʳʝ ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʩʙʦʨʘ ʤʝʜʠʮʠʥʩʢʠʭ ʦʪʭʦʜʦʚ, ʥʦ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʝʪʦʜʳ ʩʦʨʪʠʨʦʚʢʠ ʦʪʭʦʜʦʚ ʧʦ ʢʣʘʩʩʘʤ ʦʧʘʩʥʦʩʪʠ ʩʦʙʣʶʜʘʣʠʩʴ ʪʦʣʴʢʦ ʚ 29 

(58%) ʚʩʝʭ ʧʦʩʝʱʸʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ (ʨʠʩ.1.) 
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ʈʠʩ.1. ʈʘʟʜʝʣʝʥʠʝ ʦʪʭʦʜʦʚ/ʦʙʨʘʱʝʥʠʷ ʩ ʤʝʜʠʮʠʥʩʢʠʤʠ ʦʪʭʦʜʘʤʠ 
 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʠ ʥʘʙʣʶʜʝʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʦʩʪʘʣʴʥʳʭ 21 (42%) 

ʩʣʫʯʘʷʭ ʦʪʭʦʜʳ ʨʘʟʜʝʣʷʣʠʩʴ ʥʝʧʨʘʚʠʣʴʥʦ.  

ʆʜʥʦʨʘʟʦʚʳʝ ʢʦʥʪʝʡʥʝʨʳ (ʧʘʢʝʪʳ, ʸʤʢʦʩʪʠ) ʩ ʦʪʭʦʜʘʤʠ ʢʣʘʩʩʘ ɸ, ɹ, ɺ 23 (46,5%) 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʥʝ ʠʤʝʣʠ ʜʦʣʞʥʫʶ ʤʘʨʢʠʨʦʚʢʫ. ʅʘ ʵʪʠʢʝʪʢʝ ʠʣʠ ʢʨʳʰʢʝ 

ʢʦʥʪʝʡʥʝʨʦʚ ʫʢʘʟʘʥʘ ʢʦʨʦʪʢʘʷ, ʯʘʩʪʦ ʥʝʪʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʘ ʠʥʦʛʜʘ ʠ ʚʦʚʩʝ ʦʩʪʘʚʣʷʶʪ ʝʝ 

ʥʝʟʘʧʦʣʥʝʥʥʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʪʝʡʥʝʨ ʠʣʠ ʧʘʢʝʪ ʤʦʞʝʪ ʦʰʠʙʦʯʥʦ ʧʦʧʘʩʪʴ ʢ ʦʪʭʦʜʘʤ 

ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ, ʪʝʨʷʝʪʩʷ, ʥʘʨʫʰʘʶʪʩʷ ʩʨʦʢʠ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ï ʧʦʚʳʰʘʶʪʩʷ ʨʠʩʢʠ 

ʠʥʬʠʮʠʨʦʚʘʥʠʷ. ʉʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʉʘʥʇʠʅ, ʢʘʞʜʫʶ ʪʘʨʫ ʥʫʞʥʦ ʤʘʨʢʠʨʦʚʘʪʴ ʧʦ 

ʩʭʝʤʝ: çʂʣʘʩʩ ʦʪʭʦʜʦʚ, ʥʘʟʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʜʘʪʘ, ʬʘʤʠʣʠʷ 

ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʣʠʮʘ. 

ʊʦʣʴʢʦ ʚ 55,3% ʧʦʩʝʱʝʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʢʦʥʪʝʡʥʝʨʳ ʠʤʝʣʠ ʪʦʪ ʞʝ 

ʮʚʝʪ, ʯʪʦ ʠ ʧʘʢʝʪʳ ʜʣʷ ʦʪʭʦʜʦʚ, ʠʣʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʘ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʘʷ ʮʚʝʪʦʚʘʷ 

ʩʠʩʪʝʤʘ, ʠ ʦʥʠ ʞʝ ʧʦʜʪʚʝʨʜʠʣʠ ʥʘʣʠʯʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ 

ʙʝʟʦʧʘʩʥʦʡ ʧʝʨʝʚʦʟʢʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʦʪʭʦʜʦʚ (ʨʠʩ.2.).  

 

 
ʈʠʩ.2. ʄʘʨʢʠʨʦʚʢʘ ʢʦʥʪʝʡʥʝʨʦʚ ʩ ʤʝʜʠʮʠʥʩʢʠʤʠ ʦʪʭʦʜʘʤʠ 

 

ʊʦʛʜʘ ʢʘʢ ʚ 23 (46,5%) ʃʇʋ ʦʜʥʦʨʘʟʦʚʳʝ ʢʦʥʪʝʡʥʝʨʳ (ʧʘʢʝʪʳ, ʸʤʢʦʩʪʠ) ʩ ʦʪʭʦʜʘʤʠ 

ʢʣʘʩʩʘ ɸ, ɹ, ɺ ʥʝ ʠʤʝʣʠ ʜʦʣʞʥʫʶ ʤʘʨʢʠʨʦʚʢʫ.  
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ɺʳʙʦʨ ʫʧʘʢʦʚʢʠ ʜʣʷ ʩʙʦʨʘ ʠ ʭʨʘʥʝʥʠʷ ʄʆ ʟʘʚʠʩʠʪ ʦʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʦʪʭʦʜʦʚ ʠ ʚʳʙʨʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʠʭ ʦʙʨʘʙʦʪʢʠ. ʉʦʙʠʨʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʰʧʨʠʮʳ ʠ 

ʙʠʦʤʘʪʝʨʠʘʣʳ ʚ ʦʙʳʯʥʫʶ ʪʘʨʫ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʡ ʛʝʨʤʝʪʠʟʘʮʠʠ, ʤʦʞʝʪ ʩʪʘʪʴ 

ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʝʢʮʠʠ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʊʘʢʞʝ ʵʪʦ ʟʘʪʨʫʜʥʷʝʪ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʪʘʨʳ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʱʝʥʠʷ ʩ ʄʆ. ʇʦʚʳʰʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʦʰʠʙʦʢ, ʢʦʥʪʝʡʥʝʨʳ ʠ ʧʘʢʝʪʳ ʤʦʛʫʪ ʧʦʧʘʜʘʪʴ ʥʘ ʦʙʳʯʥʳʝ ʩʚʘʣʢʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 

95% ʩʣʫʯʘʝʚ ʢʦʥʪʝʡʥʝʨʳ ʥʝ ʠʤʝʣʠ ʭʦʨʦʰʦ ʨʘʟʣʠʯʠʤʫʶ ʮʚʝʪʥʫʶ ʤʘʨʢʠʨʦʚʢʫ (ʈʠʩ.3). 

 

 
ʈʠʩ.3. ʅʘʣʠʯʠʝ ʮʚʝʪʥʳʭ ʤʘʨʢʠʨʦʚʦʢ ʢʦʥʪʝʡʥʝʨ ʩ ʤʝʜʠʮʠʥʩʢʠʤʠ ʦʪʭʦʜʘʤʠ 

 

ʉʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʫʪʠʣʠʟʘʮʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʦʪʭʦʜʦʚ, 

ʧʨʘʢʪʠʢʘ ʩʦʨʪʠʨʦʚʢʠ ʦʪʭʦʜʦʚ, ʫʧʘʢʦʚʢʘ ʠ ʮʚʝʪʦʚʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʚ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʷʭ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʘ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʩʦʨʪʠʨʦʚʢʠ ʦʪʭʦʜʦʚ 

ʜʦʣʞʥʳ ʦʧʠʨʘʪʴʩʷ ʥʘ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʮʚʝʪʦʚʦʡ ʢʦʜʠʨʦʚʢʠ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʠʟʫʘʣʴʥʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʦʪʭʦʜʘʤʠ, 

ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʢʦʥʢʨʝʪʥʦʤ ʢʦʥʪʝʡʥʝʨʝ, ʦʥʘ ʦʙʣʝʛʯʘʝʪ ʨʘʟʤʝʱʝʥʠʝ ʦʪʭʦʜʦʚ ʚ 

ʧʨʘʚʠʣʴʥʳʝ ʢʦʥʪʝʡʥʝʨʳ ʠ ʟʘʪʝʤ ʧʦʤʦʛʘʝʪ ʩʦʨʪʠʨʦʚʘʪʴ ʠʭ ʚʦ ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, 

ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʫʪʠʣʠʟʘʮʠʠ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʦʪʭʦʜʳ ʙʫʜʫʪ ʪʝʨʷʪʴʩʷ ʠ ʪʝʤ 

ʩʘʤʳʤ ʥʘʨʫʰʘʷ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʘʚʠʣʘ ʧʦʚʳʰʘʝʪʩʷ ʩʪʝʧʝʥʴ ʨʠʩʢʘ ʢʘʢ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʝʨʩʦʥʘʣʘ, ʪʘʢ ʠ ʜʣʷ ʦʢʨʫʞʘʶʱʠʭ. ʂ ʩʦʞʘʣʝʥʠʶ, ʪʦʣʴʢʦ ʣʠʰʴ ʚ 28% ʮʝʣʝʚʳʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʢʦʥʪʝʡʥʝʨʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʪʠʧʫ ʦʪʭʦʜʦʚ (ʈʠʩ.4). 

 

 
ʈʠʩ.4. ʉʦʦʪʚʝʪʩʪʚʠʝ ʢʦʥʪʝʡʥʝʨʦʚ ʪʠʧʫ ʤʝʜʠʮʠʥʩʢʠʭ ʦʪʭʦʜʦʚ 

 

ʊʦʛʜʘ ʢʘʢ ʚ ʦʩʪʘʣʴʥʳʭ 72% ʃʇʋ ʚʳʙʦʨ ʫʧʘʢʦʚʦʢ ʜʣʷ ʩʙʦʨʘ ʠ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ 

ʄʆ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʪʨʝʙʦʚʘʥʠʷʤ ʉʘʥʇʠʅ (ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ ʤʝʰʢʠ ʠ 

ʢʘʨʪʦʥʥʳʝ ʢʦʨʦʙʢʠ) ʠ ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝ ʙʳʣ ʫʯʪʝʥ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 
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ʦʪʭʦʜʦʚ. ɺ ʩʤʝʪʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʚʩʝʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ (100%) ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʦʪʜʝʣʴʥʘʷ ʩʪʘʪʴʷ ʨʘʩʭʦʜʘ ʧʦ ʚʳʚʦʟʫ ʠ ʫʪʠʣʠʟʘʮʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʦʪʭʦʜʦʚ, 

ʪʝʤ ʩʘʤʳʤ ʵʪʦ ʩʪʘʣʦ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʙʦʨʘ ʧʦ ʛʨʫʧʧʘʤ 

ʦʧʘʩʥʦʩʪʠ, ʩʦʨʪʠʨʦʚʢʠ, ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ, ʧʦʢʫʧʢʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

(ʢʦʨʦʙʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʰʢʠ, ʢʦʥʪʝʡʥʝʨʳ ʠ ʜʨ.) ʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʚʳʚʦʟʘ. ɺʦ ʚʨʝʤʷ ʧʦʩʝʱʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʩʧʝʮʠʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 

(ʠʛʣʦʩʲʝʤʥʠʢ, ʠʛʣʦʦʪʩʝʢʘʪʝʣʴ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʠʟʤʝʣʴʯʠʪʝʣʴ ʜʣʷ ʠʛʦʣʦʢ) ʙʳʣʠ ʟʘʤʝʯʝʥʳ 

ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʤʝʜʠʮʠʥʩʢʦʤ ʫʯʨʝʞʜʝʥʠʠ (2%). ʆʮʝʥʢʘ ʚʳʷʚʠʣʘ, ʯʪʦ ʚʩʝ ʦʪʦʙʨʘʥʥʳʝ ʠ 

ʧʦʩʝʱʝʥʥʳʝ ʃʇʋ ʧʨʘʢʪʠʢʫʶʪ ʬʠʟʠʯʝʩʢʠʡ ʤʝʪʦʜ ʫʪʠʣʠʟʘʮʠʠ ʩʦʙʨʘʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ 

ʦʪʭʦʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ ʠʣʠ ʧʦʙʣʠʟʦʩʪʠ ʦʪ ʝʝ ʪʝʨʨʠʪʦʨʠʠ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ 

ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ 3 ʫʯʨʝʞʜʝʥʠʷʭ ʫʩʪʘʥʦʚʣʝʥʳ 2-ʭ ʢʘʤʝʨʥʳʝ ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʳʝ ʧʝʯʠ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ ʧʘʨʪʥʝʨʦʚ ʧʦ ʨʘʟʚʠʪʠʶ 

ʄɿʉɿʅʈʊ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʚ 4-ʭ (8%) ʨʘʡʦʥʘʭ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʪʢʨʳʪʦʝ 

ʩʞʠʛʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʥʦʨʤʘʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ 43 (86%) ʃʇʋ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ ʧʝʯʝʡ, ʧʨʠʯʝʤ ʚ 13 (26%) ʤʝʜʫʯʨʝʞʜʝʥʠʷʭ 

ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʧʝʯʠ ʦʪ ʙʳʚʰʠʭ ʢʦʪʝʣʴʥʳʭ. ɺ ʵʪʠʭ ʧʝʯʘʭ ʤʝʜʠʮʠʥʩʢʠʝ ʦʪʭʦʜʳ ʩʞʠʛʘʶʪʩʷ 

ʧʫʪʝʤ ʩʘʤʦʚʦʟʛʦʨʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ 

ʫʥʠʯʪʦʞʝʥʠʷ ʦʪʭʦʜʦʚ. ʆʩʪʘʚʰʘʷʩʷ ʟʦʣʘ ʠʟ ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʳʭ ʧʝʯʝʡ ʫʜʘʣʷʝʪʩʷ ʚ 

ʥʝʠʟʦʣʠʨʦʚʘʥʥʳʝ ʧʣʦʱʘʜʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʃʇʋ. ɺ ʜʚʫʭ ʫʯʨʝʞʜʝʥʠʷʭ ʦʪʭʦʜʳ ʩʦʙʠʨʘʶʪʩʷ 

ʠ ʚʳʚʦʟʷʪʩʷ ʟʘ ʧʨʝʜʝʣʳ ʃʇʋ, ʦʜʥʘʢʦ ʜʣʷ ʚʳʚʦʟʘ ʄʆ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʥʘʝʤʥʳʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ, ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 3 (6%) ʃʇʋ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʦʪʭʦʜʳ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʷʤʳ ʚʳʜʘʶʪʩʷ ʨʦʜʩʪʚʝʥʥʠʢʘʤ. ɺ 24 (48%) ʃʇʋ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʪʭʦʜʳ ʫʪʠʣʠʟʠʨʫʶʪʩʷ ʚ ʦʙʣʠʮʦʚʘʥʥʦʡ ʟʘʱʠʱʝʥʥʦʡ ʷʤʝ, ʥʦ ʪʦʣʴʢʦ ʚ 4% 

ʃʇʋ ʵʪʠ ʷʤʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʪʨʝʙʦʚʘʥʠʷʤ, ʪ.ʝ. ʧʦʢʨʳʪʳ ʥʘʚʝʩʦʤ, ʠʤʝʣʠ 

ʚʳʪʷʞʥʫʶ ʪʨʫʙʫ ʦʪ 1 ʜʦ 2,5 ʤ ʩ ʧʦʚʝʨʭʥʦʩʪʠ, ʠʤʝʣʠ ʦʪʤʦʩʪʢʠ, ʦʛʨʘʞʜʝʥʠʷ, ʟʘʢʨʳʚʘʣʠʩʴ 

ʥʘ ʟʘʤʦʢ ʠ ʥʝ ʙʳʣʠ ʜʦʩʪʫʧʥʳ ʜʣʷ ʧʦʩʪʦʨʦʥʥʠʭ. ɺ 15 (30%) ʃʇʋ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʳʯʥʳʝ 

ʷʤʳ, ʙʝʟ ʦʙʣʠʮʦʚʢʠ, ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚʳʚʦʟ 

ʦʪʭʦʜʦʚ ʦʙʱʝʛʦ ʪʠʧʘ ʩ ʪʝʨʨʠʪʦʨʠʠ ʃʇʋ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʠʣʘʤʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ (ɾʂʍ) ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʦ ʤʝʩʪʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʡ. ɺ 49 (98%) ʃʇʋ ʨʝʞʠʤ ʩʝʟʦʥʥʦʛʦ ʚʳʚʦʟʘ ʦʪʭʦʜʦʚ ʩʦ ʩʪʦʨʦʥʳ ɾʂʍ ʥʝ ʚʩʝʛʜʘ 

ʩʦʙʣʶʜʘʝʪʩʷ. ʊʦʣʴʢʦ ʣʠʰʴ ʚ 4-ʭ (8%) ʃʇʋ ʚʝʜʝʪʩʷ ʫʯʝʪ ʟʘ ʚʳʨʘʙʦʪʢʦʡ ʠ ʩʙʦʨʦʤ ʦʙʱʠʭ ʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʦʪʭʦʜʦʚ. ɸʥʢʝʪʠʨʦʚʘʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʤʝʜʧʝʨʩʦʥʘʣʘ, 

ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪʩʷ ʩʙʦʨʦʤ, ʩʦʨʪʠʨʦʚʢʦʡ ʠ ʫʪʠʣʠʟʘʮʠʝʡ ʦʪʭʦʜʦʚ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 28,2 ʜʦ 

44%. 

ɿʘʢʣʶʯʝʥʠʝ. ʄʝʜʠʮʠʥʩʢʠʤ ʫʯʨʝʞʜʝʥʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʠʟʳʩʢʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʤʝʨʳ ʫʪʠʣʠʟʘʮʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʦʪʭʦʜʦʚ, ʢʨʦʤʝ ʩʞʠʛʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʝ 

ʧʘʨʦʤ ʧʨʠ ʚʳʩʦʢʦʤ ʜʘʚʣʝʥʠʠ. ʄʝʜʠʮʠʥʩʢʠʝ ʦʪʭʦʜʳ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ COVID-19 

ʦʩʪʘʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʨʠʩʢʘ ʟʘʨʘʞʝʥʠʷ ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠ ʥʝʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ. 

ʋʨʦʚʝʥʴ ʟʥʘʥʠʡ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʦ ʩʦʨʪʠʨʦʚʢʝ, ʭʨʘʥʝʥʠʠ ʠ ʫʪʠʣʠʟʘʮʠʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʦʪʭʦʜʦʚ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. 
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6. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʦʢʘʟʘʥʠʷ 
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ÞÌ׳×Ô×Ô ÞÌּתÜÔÍÌÔ ÔÐÚÜÌÔ ÛÌÜÞÚÎ׳ÚÔ ÞÔÍÍ ÐÌÜ ÐÌÎÜÌÔ COVID -19 

Øìėýìðô þìðėôėúþ: þì״÷ô÷ô þìֹוüôíìô ôýþôĀúðìíìüôô ûìüþúî״úô þôíí (ÛÞ) ðìü ðìîüìô 

ûìùðñøôċô COVID-19 îì þìîýôċ״ú úôð íì ýìøìüìùúö ״ì÷ ùìøÿðìùô øìýĆì÷ì״úô ôðúüìöÿùôô ûìüþúî״úô 
þôíí (ÔÛÞ), öô ðìü øÿìýýôýì״úô þôíí îì ÷ìíúüìþúüôċ״úô Þúֹוôöôýþúù ֹוìøĆ øñĄìîìð. 

ßýÿ÷״úô þìðץôץúþ. Þì״÷ô÷ô íì״úðô״ôô ÔÛÞ ýú÷ô ֹוúü ðìü 50 øÿìýýôýì״úô þìíúíìþôĊ-

ûñĄïôüôöÿùìùðìô ýìþ״ô ùú״ôċî îì Ąì״ü, öô ìó þìüìĀô ÎÞ ׳ÔÌ ּתÞ ôùþôāúí Ąÿðììùð, ïÿóìüúùôðì 
Ąÿðììýþ. Ýìîú÷ùúøìô øìāýÿý ðìü ״ìøöúü íú öúüøìùðúùô øô÷÷ôô êÙÔÝÑà îì øÿĄúîôüô 

íìõùì÷øô÷ì÷ þì״ôċ ïìüðôðììýþ. Ðìü ýìîú÷ùúøì øìĆ÷ÿøúþô ÿøÿø ðìü íúüìô øÿìýýôýì, øìîֹוÿðìô 
ôùĀüìýþüÿöþÿüì, ìýíúíÿ øìîúð״ú, öô ״ìùïúøô āúüôֹו öìüðìùô ûìüþúî״ú ôýþôĀúðì Ąÿðììùð, üìîìùð״úô 
ýþìùðìüþôô øÿúøô÷úþ íú ûìüþúî״úô þôíí, ôùăÿùôù ìüóČíôô ðúùôĄô öúüøìùðúùô þôíí úîìüðì 

Ąÿðììýþ. Ûìüþúî״úô þôííĒ ðìü ðìîüìô ûìùðñøôċô COVID-19 íúôýô øìùíìô ýôüúċþ íìüúô öúüøìùðúùô 
þôí îì סìõüô þôí øñíúĄìùð. Ýìþ״ô ðúùôĄô öúüøìùðúùô þôí úôðô ֹוÿðúöÿùô, ùôïú״ðúüĒ îì 
íñóìüìüöÿùôô ûìüþúî״úô þôíí íì÷ìùð íìüðúĄþìùô ýìîôċô ðúùôĄô úù״úüú ìó üĘõô ýþìùðìüþ״úô 
øÿúýôü þì÷ìí øñùìøúċð. 

Öì÷ôðîúòìĕú: ûìüþúî״úô þôíí, ֹוìøĆúîìü, ùôïú״ðúü, øìùíìô ýôüúċþ, ûìùðñøôċô COVID -19. 
 

ɸʅɸʃʀɿ ʇʈɸʂʊʀʂʀ ʆɹʈɸʑɽʅʀʗ ʉ ʄɽɼʀʎʀʅʉʂʀʄʀ ʆʊʍʆɼɸʄʀ (ʄʆ) ɺ ʇɽʈʀʆɼ 

ʇɸʅɼɽʄʀʀ COVID-19 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʥʘʣʠʟ ʧʨʘʢʪʠʢʠ ʦʙʨʘʱʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʤʠ ʦʪʭʦʜʘʤʠ (ʄʆ) ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ 

COVID-19 ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʵʬʬʝʢʪʠʚʥʦʤʫ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʤʠ ʦʪʭʦʜʘʤʠ 

(ʋʄʆ), ʦʙʨʘʟʫʶʱʠʤʠʩʷ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʣʘʙʦʨʘʪʦʨʠʷʭ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʦʮʝʥʢʠ ʋʄʆ ʚ ʪʝʢʫʱʝʤ ʛʦʜʫ ʚ 50 ʚʳʙʨʘʥʥʳʭ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ (ʃʇʋ) ʨʘʡʦʥʥʦʛʦ ʠ ʛʦʨʦʜʩʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʄɿʉɿʅʈʊ. ʈʘʟʨʘʙʦʪʘʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʘʥʢʝʪʘ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʦʤʘʥʜʦʡ ʖʅʀʉɽʌ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʢʦʥʩʫʣʴʪʘʥʪʦʤ. ɺʦʧʨʦʩʥʠʢ ʧʨʝʜʧʦʣʘʛʘʣ ʧʦʣʫʯʝʥʠʝ ʦʙʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʯʨʝʞʜʝʥʠʠ, 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʠʤʝʶʱʝʤʩʷ ʦʙʦʨʫʜʦʚʘʥʠʠ ʠ ʤʘʪʝʨʠʘʣʘʭ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʜʣʷ ʫʜʘʣʝʥʠʷ 

ʦʪʭʦʜʦʚ, ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʮʝʩʩʘʭ ʦʙʨʘʱʝʥʠʷ ʩ ʤʝʜʠʮʠʥʩʢʠʤʠ ʦʪʭʦʜʘʤʠ, ʪʘʢʞʝ ʦʮʝʥʢʠ ʟʥʘʥʠʡ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʧʝʨʩʦʥʘʣʘ. ʄʝʜʠʮʠʥʩʢʠʝ ʦʪʭʦʜʳ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ COVID-19 ʦʩʪʘʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʨʠʩʢʘ ʟʘʨʘʞʝʥʠʷ ʜʣʷ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʠ ʥʝʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ. ʋʨʦʚʝʥʴ ʟʥʘʥʠʡ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʦ ʩʦʨʪʠʨʦʚʢʝ, 

ʭʨʘʥʝʥʠʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʦʪʭʦʜʦʚ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʜʠʮʠʥʩʢʠʝ ʦʪʭʦʜʳ, ʩʙʦʨ, ʭʨʘʥʝʥʠʝ, ʠʩʪʦʯʥʠʢ ʟʘʨʘʞʝʥʠʷ, ʧʘʥʜʝʤʠʠ COVID-19. 

 

ANALIS OF MEDICAL WASTE TREATMENT PRACTICE DURING COVID -19 PANDEMIC 

The purpose of the study: to analyze the practice of medical waste management during the COVID 19 

pandemic and recommendations for the effective solution of medical waste management problems generated in 

medical institutions and laboratories in Tajikistan 

Research methods. The analysis of the assessment of the UMO in the current year in 50 selected medical 

and preventive institutions (health facilities) of the district and city levels, which were determined by the Ministry of 

Health and Social Development. A special questionnaire has been developed in cooperation with the UNICEF 
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national team and an international consultant. The questionnaire was intended to obtain general information about 

the institution, the existing infrastructure, the available equipment and materials used for waste disposal, standard 

medical waste management processes, as well as an assessment of the knowledge of medical personnel.Medical 

waste during the COVID-19 pandemic remains a source of infection for medical and non-medical personnel. The 

level of knowledge among medical personnel on medical waste sorting, storage and disposal requires constant 

improvement, considering new requirements. 

Keywords: medical waste, collection, storage, source of infection, COVID-19 pandemic. 
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ʊɽʏɽʅʀɽ ɹɽʈɽʄɽʅʅʆʉʊʀ ʅɸ ʌʆʅɽ ʆɾʀʈɽʅʀʗ 

(ʦʙʟʦʨʥʘʷ ʩʪʘʪʴʷ) 

 

ʂʘʜʘʤʘʣʠʝʚʘ ʄ.ɼ., ʄʫʭʘʤʤʘʜʠʝʚʘ ʉ.ʄ., ʈʘʬʠʝʚʘ ɿ.ʍ., ʋʤʘʨʦʚʘ ʄ.ɸ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

 ʆʞʠʨʝʥʠʝ - ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʧʨʠʥʷʚʰʝʝ ʤʘʩʰʪʘʙʳ ʵʧʠʜʝʤʠʠ (ʧʦ ʜʘʥʥʳʤ ɺʆɿ). ʇʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʠʝ ʪʝʤʧʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʞʠʨʝʥʠʷ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʘ ʪʘʢʞʝ ʩʚʷʟʘʥʥʘʷ ʩ ʦʞʠʨʝʥʠʝʤ ʧʦʚʳʰʝʥʥʘʷ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʩʤʝʨʪʥʦʩʪʴ, ʩʜʝʣʘʣʠ ʝʛʦ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʧʨʠʯʝʤ ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʧʨʠʚʣʝʢʘʝʪ ʦʞʠʨʝʥʠʝ 

ʙʝʨʝʤʝʥʥʳʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʩʪʦʷʥʥʳʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʘʥʪʝʥʘʪʘʣʴʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ʠ ʨʦʜʦʚʩʧʦʤʦʞʝʥʠʷ, ʯʠʩʣʦ ʙʝʨʝʤʝʥʥʳʭ ʩ ʦʞʠʨʝʥʠʝʤ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʜʦʩʪʠʛʘʝʪ 15,5-26,9% ʠ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ [3,9,11,15]. 

ɺʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩʦʟʜʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʞʠʨʦʚʦʡ 

ʢʣʝʪʯʘʪʢʠ, ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʩʤʳʩʣ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʟʘʱʠʪʝ ʙʫʜʫʱʝʛʦ 

ʨʝʙʝʥʢʘ. ʉ ʧʝʨʚʳʭ ʜʥʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʥʘʯʠʥʘʶʪʩʷ ʛʦʨʤʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ 

ʞʝʥʱʠʥʳ: ʧʦʚʳʰʝʥʥʳʡ ʩʠʥʪʝʟ ʧʨʦʛʝʩʪʝʨʦʥʘ, ʭʦʨʠʦʥʠʯʝʩʢʦʛʦ ʛʦʥʘʜʦʪʨʦʧʠʥʘ, ʧʨʦʣʘʢʪʠʥʘ 

ʠ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʘʢʪʦʛʝʥʘ, ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʦʪʣʦʞʝʥʠʝ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʚ ʦʨʛʘʥʠʟʤʝ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʛʦʨʤʦʥʘʤʠ ʧʦʣʦʚʳʭ ʞʝʣʝʟ ʠ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʧʨʠʯʝʤ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʢʦʥʚʝʨʩʠʷ 

ʘʥʜʨʦʛʝʥʦʚ ʚ ʵʩʪʨʦʛʝʥʳ ʚ ʘʜʠʧʦʮʠʪʘʭ. ɾʠʨʦʚʘʷ ʪʢʘʥʴ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʠʩʮʝʨʘʣʴʥʘʷ, 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʛʦʨʤʦʥʘʣʴʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʦʚ, ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʥʳʭ ʠ ʘʥʜʨʦʛʝʥʥʳʭ ʨʝʮʝʧʪʦʨʦʚ, ʘ ʪʘʢʞʝ 

ʩʧʦʩʦʙʥʘ ʥʘʢʘʧʣʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʪʝʨʦʠʜʳ, ʪʘʢʠʝ ʢʘʢ ʪʝʩʪʦʩʪʝʨʦʥ, ʘʥʜʨʦʩʪʝʥʜʠʦʥ, 

ʢʦʨʪʠʟʦʣ, ʟʘ ʩʯʝʪ ʠʭ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʚ ʣʠʧʠʜʘʭ. ʆʩʥʦʚʥʦʡ ʩʠʥʪʝʟ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʷʠʯʥʠʢʘʭ, ʘ ʘʜʠʧʦʮʠʪʳ ʷʚʣʷʶʪʩʷ ʤʝʩʪʦʤ ʵʢʩʪʨʘʛʦʥʘʜʥʦʛʦ ʩʠʥʪʝʟʘ 

ʵʩʪʨʦʛʝʥʦʚ ʠʟ ʘʥʜʨʦʛʝʥʦʚ ʧʫʪʝʤ ʘʨʦʤʘʪʠʟʘʮʠʠ ʠ ʢʦʥʚʝʨʩʠʠ ʘʥʜʨʦʩʪʝʥʜʠʦʥʘ ʠ 

ʪʝʩʪʦʩʪʝʨʦʥʘ ʚ ʵʩʪʨʦʥ, ʠ ʜʘʣʝʝ ʦʥ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʙʦʣʝʝ ʘʢʪʠʚʥʳʡ ʵʩʪʨʦʛʝʥ -ʵʩʪʨʘʜʠʦʣ. 

ʇʨʠ ʦʞʠʨʝʥʠʠ ʧʝʨʠʬʝʨʠʯʝʩʢʘʷ ʘʨʦʤʘʪʠʟʘʮʠʷ ʘʥʜʨʦʛʝʥʦʚ ʚ ʵʩʪʨʦʛʝʥʳ ʧʦʚʳʰʘʝʪʩʷ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘʨʫʰʘʝʪʩʷ ʤʝʪʘʙʦʣʠʟʤ ʘʥʜʨʦʛʝʥʦʚ ʠ ʵʩʪʨʦʛʝʥʦʚ [2, ʩ. 7]. 

ʄʝʪʘʙʦʣʠʟʤ ʵʩʪʨʦʛʝʥʦʚ ʧʨʠ ʦʞʠʨʝʥʠʠ ʠʟʤʝʥʷʝʪʩʷ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʥʝʘʢʪʠʚʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʵʩʪʨʘʜʠʦʣʘ, ʦʩʦʙʝʥʥʦ 2-ʛʠʜʨʦʢʩʠʵʩʪʨʦʛʝʥʦʚ, ʠ ʧʦʚʳʰʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʵʩʪʨʦʥʩʫʣʴʬʘʪʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠʟʤʝʥʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʘʢʪʠʚʥʳʭ ʠ 

ʥʝʘʢʪʠʚʥʳʭ ʵʩʪʨʦʛʝʥʦʚ ʚ ʧʦʣʴʟʫ ʘʢʪʠʚʥʳʭ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʛʠʧʝʨʵʩʪʨʦʛʝʥʝʤʠʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʚʠʪʠʶ ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʵʥʜʦʤʝʪʨʠʷ ʠ ʜʠʩʬʫʥʢʮʠʠ ʷʠʯʥʠʢʦʚ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʵʩʪʨʦʛʝʥʦʚ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʦ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʵʩʪʨʠʦʣʘ, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʥʠʟʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʥʦ ʚʳʜʝʣʷʝʪʩʷ ʚ 

ʦʯʝʥʴ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʝʛʦ ʜʝʡʩʪʚʠʝ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʠʣʴʥʝʝ, ʯʝʤ ʜʨʫʛʠʭ ʵʩʪʨʦʛʝʥʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʵʩʪʨʘʜʠʦʣʘ ʠ ʵʩʪʨʦʥʘ ʧʨʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʦʚʳʰʘʝʪʩʷ ʚ ʩʪʦ ʨʘʟ, ʘ ʵʩʪʨʠʦʣʘ - ʚ ʪʳʩʷʯʫ ʨʘʟ [2,4,6,13]. ɹʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʩʪʨʦʛʝʥʦʚ ʧʦʩʣʝ 5-7 ʥʝʜʝʣʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʦʙʨʘʟʫʝʪʩʷ ʚ 

ʩʠʥʮʠʪʠʦʪʨʦʬʦʙʣʘʩʪʘʭ ʧʣʘʮʝʥʪʳ ʟʘ ʩʯʝʪ ʠʭ ʩʠʥʪʝʟʘ ʠʟ ʜʝʛʠʜʨʦʵʧʠʘʥʜʨʦʩʪʝʨʦʥ-ʩʫʣʴʬʘʪʘ, 

ʧʦʩʪʫʧʘʶʱʝʛʦ ʠʟ ʢʨʦʚʠ ʧʣʦʜʘ. ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ ʵʩʪʨʦʛʝʥʦʚ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʫʩʠʣʝʥʠʝ ʢʨʦʚʦʪʦʢʘ ʚ ʤʘʪʢʝ ʟʘ ʩʯʝʪ ʘʢʪʠʚʘʮʠʠ ʩʠʥʪʝʟʘ ʧʨʦʩʪʘʛʣʘʥʜʠʥʦʚ. 

ʄʝʪʘʙʦʣʠʟʤ ʘʥʜʨʦʛʝʥʦʚ ʧʨʠ ʦʞʠʨʝʥʠʠ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʠʭ 

ʩʚʦʙʦʜʥʳʭ ʬʨʘʢʮʠʡ (ʩʚʦʙʦʜʥʦʛʦ ʪʝʩʪʦʩʪʝʨʦʥʘ) ʩ ʨʘʟʚʠʪʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʛʣʦʙʫʣʠʥʘ, ʩʚʷʟʳʚʘʶʱʝʛʦ ʧʦʣʦʚʳʝ 

ʩʪʝʨʦʠʜʳ. 
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ɺʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʦʚʳʰʘʝʪʩʷ ʢʘʢ ʧʨʦʜʫʢʮʠʷ, ʪʘʢ ʠ ʠʥʘʢʪʠʚʘʮʠʷ ʘʥʜʨʦʛʝʥʦʚ 

ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʢʣʠʨʝʥʩʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʜʜʝʨʞʘʥʠʶ ʥʦʨʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʫʨʦʚʥʝʡ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʘʥʜʨʦʛʝʥʦʚ, ʦʜʥʘʢʦ ʫ 

20-50% ʙʝʨʝʤʝʥʥʳʭ ʩ ʦʞʠʨʝʥʠʝʤ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʘʥʜʨʦʛʝʥʦʚ (ʪʝʩʪʦʩʪʝʨʦʥʘ, ʜʝʛʠʜʨʦʵʧʠʘʥʜʨʦʩʪʝʨʦʥʘ, ʜʝʛʠʜʨʦʵʧʠʘʥʜʨʦʩʪʝʨʦʥ-ʩʫʣʴʬʘʪʘ), ʠ 

ʨʘʟʚʠʚʘʝʪʩʷ ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʚʳʥʘʰʠʚʘʥʠʶ ʙʝʨʝʤʝʥʥʦʩʪʠ 

[3,5,8,12]. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚʣʠʷʥʠʷ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʥʘ ʞʠʨʦʚʫʶ ʪʢʘʥʴ 

ʷʚʣʷʝʪʩʷ ʧʨʷʤʘʷ ʩʪʠʤʫʣʷʮʠʷ ʵʩʪʨʦʛʝʥʘʤʠ ʘʢʪʠʚʥʦʩʪʠ ʣʠʧʦʧʨʦʪʝʠʥʣʠʧʘʟʳ-ʬʝʨʤʝʥʪʘ, 

ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʥʘʢʦʧʣʝʥʠʝ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʚ ʘʜʠʧʦʮʠʪʘʭ ʠ ʦʙʫʩʣʦʚʣʠʚʘʶʱʝʛʦ ʦʪʣʦʞʝʥʠʝ 

ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʙʝʜʝʨ ʠ ʷʛʦʜʠʮ, ʛʜʝ ʘʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ 

ʬʝʨʤʝʥʪʘ ʚʳʰʝ, ʯʝʤ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʘʙʜʦʤʠʥʘʣʴʥʦʡ ʦʙʣʘʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʜʝʪ 

ʥʘʢʦʧʣʝʥʠʝ ʣʠʧʠʜʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʘʜʝʢʚʘʪʥʳʭ ʟʘʧʘʩʦʚ ʵʥʝʨʛʠʠ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʠ ʣʘʢʪʘʮʠʠ. 

ɺ ʨʝʛʫʣʷʮʠʠ ʦʪʣʦʞʝʥʠʷ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʪʘʢʞʝ ʫʯʘʩʪʚʫʝʪ ʧʨʦʛʝʩʪʝʨʦʥ, ʩʦʜʝʨʞʘʥʠʝ 

ʢʦʪʦʨʦʛʦ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚʦʟʨʘʩʪʘʝʪ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʛʝʩʪʝʨʦʥ ʢʦʥʢʫʨʠʨʫʝʪ ʩ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʘʤʠ ʟʘ ʠʭ ʨʝʮʝʧʪʦʨʳ ʚ ʘʜʠʧʦʮʠʪʘʭ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʣʠʧʦʣʠʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʥʘ ʞʠʨʦʚʫʶ ʪʢʘʥʴ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʛʠʧʦʪʘʣʘʤʫʩ ð ʛʠʧʦʬʠʟ ð 

ʥʘʜʧʦʯʝʯʥʠʢʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʜʫʢʮʠʷ ʪʨʦʧʥʳʭ ʛʦʨʤʦʥʦʚ 

(ʩʦʤʘʪʦʪʨʦʧʥʦʛʦ, ʧʨʦʣʘʢʪʠʥʘ, ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ (ɸʂʊɻ). ɺ ʩʚʷʟʠ ʩ 

ʫʩʠʣʝʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ɸʂʊɻ ʧʦʚʳʰʘʝʪʩʷ ʛʦʨʤʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, 

ʫʩʠʣʠʚʘʝʪʩʷ ʩʠʥʪʝʟ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ (ʢʦʨʪʠʟʦʣʘ) ʠ ʤʠʥʝʨʘʣʦʢʦʨʪʠʢʦʠʜʦʚ 

(ʘʣʴʜʦʩʪʝʨʦʥʘ), ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝʤ ʞʝʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʢ ʥʝʦʙʭʦʜʠʤʦʡ 

ʘʢʪʠʚʠʟʘʮʠʠ ʞʠʟʥʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ 

ʧʣʦʜʘ. ʋʨʦʚʝʥʴ ɸʂʊɻ ʧʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ, ʯʘʩʪʠʯʥʦ ʟʘ ʩʯʝʪ 

ʧʣʘʮʝʥʪʘʨʥʦʛʦ ɸʂʊɻ, ʢʦʪʦʨʳʡ ʥʝ ʧʦʜʘʚʣʷʝʪʩʷ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʘʤʠ, ʥʦ ʩʦʭʨʘʥʷʝʪ 

ʥʦʨʤʘʣʴʥʳʡ ʮʠʨʢʘʜʥʳʡ ʨʠʪʤ. ɺʩʣʝʜʩʪʚʠʝ ʫʩʠʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ɸʂʊɻ ʚʦ ʚʨʝʤʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʪʠʟʦʣʘ ʧʦʚʳʰʘʝʪʩʷ ʚ ʜʚʘ-ʪʨʠ ʨʘʟʘ. ʊʘʢʞʝ ʚ ʩʚʷʟʠ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʩʠʥʪʝʟʘ ʵʩʪʨʦʛʝʥʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʚʷʟʳʚʘʥʠʝ ʢʦʨʪʠʟʦʣʘ ʩ ʙʝʣʢʦʤ 

(ʢʦʨʪʠʢʦʩʪʝʨʦʠʜ ʩʚʷʟʳʚʘʶʱʠʤ ʛʣʦʙʫʣʠʥʦʤ ʠʣʠ ʪʨʘʥʩʢʦʨʪʠʥʦʤ), ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʫʨʦʚʝʥʴ ʩʚʦʙʦʜʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʢʦʨʪʠʟʦʣʘ ʦʩʪʘʝʪʩʷ ʥʦʨʤʘʣʴʥʳʤ. 

ʀʟʙʳʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʪʠʟʦʣʘ ʚ ʘʜʠʧʦʮʠʪʘʭ ʦʢʘʟʳʚʘʝʪ ʤʝʩʪʥʦʝ ʣʠʧʦʣʠʪʠʯʝʩʢʦʝ 

ʜʝʡʩʪʚʠʝ, ʩʪʠʤʫʣʠʨʫʝʪ ʘʜʠʧʦʛʝʥʝʟ ʚ ʚʠʩʮʝʨʘʣʴʥʳʭ ʜʝʧʦ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʪʢʘʥʝʡ ʢ ʠʥʩʫʣʠʥʫ ʠ ʨʘʟʚʠʪʠʶ 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ɺʩʣʝʜʩʪʚʠʝ ʠʟʤʝʥʝʥʠʷ ʨʝʥʠʥ-ʘʥʛʠʦʪʝʥʟʠʥ-ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʡ 

ʩʠʩʪʝʤʳ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʫʨʦʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʦʙʲʝʤʘ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʢʨʦʚʠ ʠ ʧʦʜʜʝʨʞʘʥʠʶ ʥʦʨʤʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʥʘʪʨʠʷ ʠ 

ʢʘʣʠʷ. ɸʣʴʜʦʩʪʝʨʦʥ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʦʚʳʰʘʝʪʩʷ, ʥʘʯʠʥʘʷ ʩ ʚʦʩʴʤʦʡ ʥʝʜʝʣʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʠ ʚʦʟʨʘʩʪʘʝʪ ʜʦ ʜʝʩʷʪʠ ʨʘʟ ʢ ʨʦʜʘʤ [6,7,8,10]. 

 ɺ ʧʨʦʮʝʩʩʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʣʘʮʝʥʪʘ ʧʨʦʜʫʮʠʨʫʝʪ ʛʠʧʦʬʠʟʘʨʥʦʧʦʜʦʙʥʳʝ ʛʦʨʤʦʥʳ 

(ʭʦʨʠʦʥʠʯʝʩʢʠʡ ʛʦʥʘʜʦʪʨʦʧʠʥ ʠ ʢʦʨʪʠʢʦʪʨʦʧʠʥ, ʧʣʘʮʝʥʪʘʨʥʳʡ ʣʘʢʪʦʛʝʥ, ʘʜʨʝʥʦ-

ʢʦʨʪʠʢʦʪʨʦʧʥʳʡ ʛʦʨʤʦʥ), ʛʠʧʦʪʘʣʘʤʦʧʦʜʦʙʥʳʝ ʛʦʨʤʦʥʳ (ʛʦʥʘʜʦʪʨʦʧʥʳʡ, 

ʢʦʨʪʠʢʦʪʨʦʧʥʳʡ ʠ ʪʠʨʝʦʪʨʦʧʥʳʡ ʨʠʣʠʟʠʥʛ-ʛʦʨʤʦʥʳ, ʩʦʤʘʪʦʩʪʘʪʠʥ), 

ʘʜʠʧʦʮʠʪʩʧʝʮʠʬʠʯʝʩʢʠʝ ʛʦʨʤʦʥʳ - ʪʘʢʠʝ, ʢʘʢ ʣʝʧʪʠʥ, ʨʝʟʠʩʪʠʥ [1,7,13,15]. ʇʣʘʮʝʥʪʘ 

ʩʝʢʨʝʪʠʨʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʠʪʦʢʠʥʦʚ (ʠʥʪʝʨʣʝʡʢʠʥ-1, ʠʥʪʝʨʣʝʡʢʠʥ-6, ʬʘʢʪʦʨ 

ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ), ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ (ʠʥʩʫʣʠʥʦʧʦʜʦʙʥʳʡ ʬʘʢʪʦʨ ʨʦʩʪʘ-1, ʵʧʠʜʝʨʤʘʣʴʥʳʡ 

ʬʘʢʪʦʨ ʨʦʩʪʘ, ʬʘʢʪʦʨʳ ʨʦʩʪʘ ʪʨʦʤʙʦʮʠʪʦʚ ʠ ʬʠʙʨʦʙʣʘʩʪʦʚ, ʠʥʛʠʙʠʥ ʠ ʘʢʪʠʚʠʥ) ʠ ʙʝʣʢʦʚ, 

ʩʧʝʮʠʬʠʯʥʳʭ ʜʣʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ, ʠʤʤʫʥʥʳʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʘʪʝʨʠ ʠ ʧʣʦʜʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʦʭʨʘʥʝʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ [3,4.7,9,15]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʙʝʨʝʤʝʥʥʳʭ ʣʝʧʪʠʥ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʘʜʠʧʦʮʠʪʘʤʠ, ʥʦ ʠ ʧʣʘʮʝʥʪʘʨʥʳʤʠ ʪʨʦʬʦʙʣʘʩʪʘʤʠ ʚ ʢʦʣʠʯʝʩʪʚʝ, ʥʝ ʤʝʥʴʰʝʤ, ʯʝʤ ʚ 
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ʞʠʨʦʚʦʡ ʪʢʘʥʠ [5,6,8,14]. ʇʣʘʮʝʥʪʘʨʥʳʡ ʣʝʧʪʠʥ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʩʪʨʫʢʪʫʨʝ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʦʪ ʣʝʧʪʠʥʘ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʠ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʵʢʩʧʨʝʩʩʠʠ 

ʪʦʛʦ ʞʝ ʛʝʥʘ (ob gene). 

ʉʦʜʝʨʞʘʥʠʝ ʣʝʧʪʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʨʷʤʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʤʘʩʩʦʡ ʪʝʣʘ, ʫʨʦʚʥʝʤ 

ʭʦʨʠʦʥʠʯʝʩʢʦʛʦ ʛʦʥʘʜʦʪʨʦʧʠʥʘ ʯʝʣʦʚʝʢʘ ʠ ʩʨʦʢʦʤ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʋʨʦʚʝʥʴ ʣʝʧʪʠʥʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 6-8 ʥʝʜʝʣʠ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʫʤʘ ʚʦ II-III ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʧʦʩʣʝ ʨʦʜʦʚ. ɺʳʷʚʣʝʥʘ ʪʘʢʞʝ ʦʙʨʘʪʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʣʝʧʪʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʙʝʨʝʤʝʥʥʦʡ ʠ ʩʦʩʪʦʷʥʠʝʤ 

ʜʝʪʝʡ ʧʨʠ ʨʦʞʜʝʥʠʠ. ɺ ʢʨʦʚʠ, ʟʘʙʠʨʘʝʤʦʡ ʠʟ ʧʫʧʦʚʠʥʳ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʫʨʦʚʝʥʴ ʣʝʧʪʠʥʘ, 

ʚʳʨʘʙʘʪʳʚʘʝʤʳʡ ʧʣʘʮʝʥʪʦʡ, ʘ ʪʘʢʞʝ ʞʠʨʦʚʦʡ ʪʢʘʥʴʶ ʧʣʦʜʘ, ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʤʘʩʩʝ 

ʪʝʣʘ ʠ ʤʘʩʩʝ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ; ʦʥ ʩʥʠʞʝʥ ʧʨʠ ʢʫʨʝʥʠʠ ʤʘʪʝʨʠ, 

ʥʝʜʦʥʦʰʝʥʥʦʩʪʠ ʧʣʦʜʘ, ʥʠʟʢʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʫ ʜʝʪʝʡ, ʨʦʜʠʚʰʠʭʩʷ ʚ 

ʩʨʦʢ, ʠ ʧʦʚʳʰʝʥ ʫ ʩʣʠʰʢʦʤ ʢʨʫʧʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ [61,3,7,11. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʦʩʥʦʚʥʦʡ ʨʦʣʴʶ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʝʧʪʠʥʘ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʠʝ ʚ ʨʝʛʫʣʷʮʠʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʧʣʦʜʘ, ʩʪʠʤʫʣʷʮʠʠ ʛʝʤʦʧʦʵʟʘ ʠ ʣʠʤʬʦʧʦʵʟʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ. ʃʝʧʪʠʥ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ 

ʛʨʫʜʥʦʤ ʤʦʣʦʢʝ ʤʘʪʝʨʠ, ʪʘʢʞʝ ʤʦʞʝʪ ʧʦʧʘʜʘʪʴ ʚ ʞʝʣʫʜʦʯʥʦ - ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ, ʘ ʟʘʪʝʤ ʠ ʚ 

ʢʨʦʚʴ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ, ʪʝʤ ʩʘʤʳʤ ʠʛʨʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʨʦʩʪʘ ʧʣʦʜʘ 

[2,5,7,9,14]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʛʦʨʤʦʥʘʣʴʥʳʝ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʫ 

ʙʝʨʝʤʝʥʥʳʭ, ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʦʪʣʦʞʝʥʠʝ ʞʠʨʦʚʦʡ ʪʢʘʥʠ, ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ 

ʦʞʠʨʝʥʠʷ ʠʛʨʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ, ʢʦʛʜʘ ʧʨʝʦʙʣʘʜʘʝʪ ʧʦʩʪʫʧʣʝʥʠʝ 

ʩ ʧʠʱʝʡ ʵʥʝʨʛʠʠ ʚ ʦʨʛʘʥʠʟʤ ʥʘʜ ʝʝ ʨʘʩʭʦʜʘʤʠ. ʇʨʠʯʠʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʜʠʩʙʘʣʘʥʩʘ 

ʷʚʣʷʶʪʩʷ ʘʣʠʤʝʥʪʘʨʥʳʡ ʠ ʛʠʧʦʜʠʥʘʤʠʯʝʩʢʠʡ ʬʘʢʪʦʨʳ. 

ɼʠʥʘʤʠʢʘ ʥʘʙʦʨʘ ʤʘʩʩʳ ʪʝʣʘ ʟʘʚʠʩʠʪ ʦʪ ʩʨʦʢʘ ʙʝʨʝʤʝʥʥʦʩʪʠ. ɺ ʧʝʨʚʳʝ ʥʝʜʝʣʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʨʠʨʦʩʪʘ ʤʘʩʩʳ ʪʝʣʘ ʦʙʳʯʥʦ ʥʝ ʦʪʤʝʯʘʝʪʩʷ, ʙʦʣʝʝ ʪʦʛʦ, ʧʨʠ ʨʘʟʚʠʪʠʠ 

ʨʘʥʥʝʛʦ ʪʦʢʩʠʢʦʟʘ ʤʦʞʝʪ ʦʪʤʝʯʘʪʴʩʷ ʝʝ ʩʥʠʞʝʥʠʝ. ʉ 16-ʡ ʥʝʜʝʣʠ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʥʘʯʠʥʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʧʨʠʙʘʚʢʘ ʤʘʩʩʳ ʪʝʣʘ; ʩ 23-24-ʡ ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 200 

ʛ ʚ ʥʝʜʝʣʶ, ʘ ʩ 29-ʡ ʦʥʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 300-400 ʛ. 

ʅʘʣʠʯʠʝ ʦʞʠʨʝʥʠʷ ʧʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʩʝʨʴʝʟʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ ʜʣʷ ʤʘʪʝʨʠ ʠ ʧʣʦʜʘ. ʆʩʣʦʞʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʞʠʨʝʥʠʝʤ, ʥʘʠʙʦʣʝʝ 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʞʝʥʱʠʥ ʩ ʘʙʜʦʤʠʥʘʣʴʥʳʤ ʪʠʧʦʤ ʦʞʠʨʝʥʠʷ (ʚʠʩʮʝʨʘʣʴʥʳʤ), ʢʦʪʦʨʦʝ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʦʯʝʪʘʝʪʩʷ ʩ ʢʦʤʧʣʝʢʩʦʤ ʛʦʨʤʦʥʘʣʴʥʳʭ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ ʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ 

ʘʩʧʝʢʪʘʭ. 

ʆʩʣʦʞʥʝʥʠʷ ʛʝʩʪʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫ ʞʝʥʱʠʥ ʩ ʦʞʠʨʝʥʠʝʤ ʦʪʤʝʯʘʶʪʩʷ ʚ 45-85% 

ʩʣʫʯʘʝʚ [2,6,9,12,15]. ʋ ʙʝʨʝʤʝʥʥʳʭ ʩ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʚ ʧʦʣʪʦʨʘ-ʜʚʘ ʨʘʟʘ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʥʱʠʥʘʤʠ ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ, ʚʦʟʨʘʩʪʘʝʪ ʯʘʩʪʦʪʘ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʦʞʠʨʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʚʳʰʘʝʪʩʷ ʨʠʩʢ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʨʦʜʦʚ ʠ 

ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʘʩʪʦʪʘ ʨʦʞʜʝʥʠʷ ʜʝʪʝʡ ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʧʦʨʦʢʘʤʠ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ. 

ʏʘʱʝ ʚʩʝʛʦ ʫ ʙʝʨʝʤʝʥʥʳʭ ʦʪʤʝʯʘʶʪʩʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (17,1-

43,5%), ʠʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ ʚʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʷ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ (51,6-59,7%), ʟʘʙʦʣʝʚʘʥʠʷ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ (3,8-,9%), ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ (4,8-9,9%), ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ (7,1%) [3,6,13,15]. ʇʨʠ ʥʘʣʠʯʠʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠʭ ʪʝʯʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʘʝʪʩʷ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʙʝʨʝʤʝʥʥʦʩʪʴ ʚ III ʪʨʠʤʝʩʪʨʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʛʠʧʝʨʢʦʘʛʫʣʷʮʠʝʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʦʪʠʚʦʪʨʦʤʙʦʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠ 

ʧʦʚʳʰʝʥʥʦʡ ʘʢʪʠʚʘʮʠʠ ʧʨʦʪʠʚʦʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʧʦʚʳʰʝʥʠʶ 

ʬʘʢʪʦʨʦʚ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ, ʫʨʦʚʥʷ ʌʅʆ - ʘ, ʧʣʘʟʤʠʥʦʛʝʥʘ ʠ ʘʢʪʠʚʥʦʩʪʠ ʠʥʛʠʙʠʪʦʨʘ 

ʘʢʪʠʚʘʪʦʨʘ ʧʣʘʟʤʠʥʦʛʝʥʘ. ʋ ʙʝʨʝʤʝʥʥʳʭ ʩ ʦʞʠʨʝʥʠʝʤ ʚʩʣʝʜʩʪʚʠʝ 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʜʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʳ, ʠ ʯʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ 

ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʳʭ ʠ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʚʦʟʨʘʩʪʘʝʪ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 
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ʧʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ ʌʅʆ-ʘ ʠ ʠʥʛʠʙʠʪʦʨʘ ʘʢʪʠʚʘʪʦʨʘ ʧʣʘʟʤʠʥʦʛʝʥʘ ʷʚʣʷʶʪʩʷ 

ʥʝʟʘʚʠʩʠʤʳʤʠ ʬʘʢʪʦʨʘʤʠ ʪʨʦʤʙʦʬʠʣʠʠ ʠ ʨʘʟʚʠʪʠʷ ʪʨʦʤʙʦʟʦʚ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 

[4,6,9,13,16]. 

ʅʝʨʝʜʢʦ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚʧʝʨʚʳʝ ʜʠʘʛʥʦʩʪʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ ʥʘʨʫʰʝʥʠʷ 

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʨʘʥʝʝ ʧʨʦʪʝʢʘʚʰʠʡ ʙʝʩʩʠʤʧʪʦʤʥʦ. 

ʇʨʠ ʥʦʨʤʘʣʴʥʦ ʧʨʦʪʝʢʘʶʱʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ I ʪʨʠʤʝʩʪʨʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʠʥʩʫʣʠʥʫ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʙʩʪʚʝʥʥʦ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʣʠ ʣʝʛʢʦʛʦ 

ʩʥʠʞʝʥʠʷ ʤʘʩʩʳ ʪʝʣʘ ʧʨʠ ʛʝʩʪʦʟʝ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʨʦʢʘ ʙʝʨʝʤʝʥʥʦʩʪʠ, 

ʧʨʦʜʫʢʮʠʷ ʠʥʩʫʣʠʥʘ ʧʦʚʳʰʘʝʪʩʷ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʪʢʘʥʝʡ ʢ ʠʥʩʫʣʠʥʫ 

ʩʥʠʞʘʝʪʩʷ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ. ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʧʨʦʠʩʭʦʜʷʪ ʟʘ ʩʯʝʪ ʜʝʡʩʪʚʠʷ ʢʦʥʪʨʠʥʩʫʣʷʨʥʳʭ ʛʦʨʤʦʥʦʚ (ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʘʢʪʦʛʝʥʘ, 

ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʛʦʨʤʦʥʘ ʨʦʩʪʘ), ʵʩʪʨʦʛʝʥʦʚ, ʧʨʦʛʝʩʪʝʨʦʥʘ ʠ ʢʦʨʪʠʟʦʣʘ, ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʡ ʩʠʩʪʝʤʳ ʟʘ 

ʩʯʝʪ ʫʩʠʣʝʥʠʷ ʣʠʧʦʣʠʟʘ ʠ ʢʝʪʦʛʝʥʝʟʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʣʦʜʘ ʵʥʝʨʛʠʝʡ. ʇʦʩʣʝ ʨʦʜʦʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʠʥʩʫʣʠʥʫ ʙʳʩʪʨʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʦ ʥʦʨʤʳ [6, 

7,10,14]. 

ʇʨʠ ʥʘʣʠʯʠʠ ʦʞʠʨʝʥʠʷ ʜʦ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʘʙʜʦʤʠʥʘʣʴʥʦʛʦ, ʢʦʪʦʨʦʝ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʨʘʟʚʠʪʠʝʤ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, 

ʛʠʧʝʨʠʥʩʫʣʠʥʝʤʠʠ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʥʩʫʣʠʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʥʱʠʥʘʤʠ 

ʥʦʨʤʘʣʴʥʦʛʦ ʚʝʩʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʥʘʨʫʰʝʥʠʡ ʫʛʣʝʚʦʜʥʦʛʦ 

ʦʙʤʝʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʛʝʩʪʘʮʠʦʥʥʦʛʦ ʜʠʘʙʝʪʘ. 

ʈʠʩʢ ʨʘʟʚʠʪʠʷ ʛʝʩʪʘʮʠʦʥʥʦʛʦ ʜʠʘʙʝʪʘ ʚ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 2-6%, ʘ ʧʨʠ 

ʥʘʣʠʯʠʠ ʦʞʠʨʝʥʠʷ ʜʦ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 17% [2,5,8,11]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʛʝʩʪʘʮʠʦʥʥʳʡ ʜʠʘʙʝʪ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʉɼ2, ʢʦʪʦʨʳʡ ʨʘʟʚʠʚʘʝʪʩʷ ʙʦʣʝʝ, 

ʯʝʤ ʫ ʪʨʝʪʠ ʞʝʥʱʠʥ ʩ ʦʞʠʨʝʥʠʝʤ (30%) ʚ ʪʝʯʝʥʠʝ 15 ʣʝʪ ʧʦʩʣʝ ʨʦʜʦʚ [3, 6, 9,10,13]. ʇʦ 

ʢʨʠʪʝʨʠʷʤ ɺʆɿ, ʜʠʘʛʥʦʟ ʛʝʩʪʘʮʠʦʥʥʦʛʦ ʜʠʘʙʝʪʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ 

ʛʣʠʢʝʤʠʠ ʥʘʪʦʱʘʢ ʚ ʧʣʘʟʤʝ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ >7,0 ʤʤʦʣʴ/ʣ ʠ ʯʝʨʝʟ ʜʚʘ ʯʘʩʘ ʥʘ ʬʦʥʝ 

ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʦʨʘʣʴʥʦʛʦ ʛʣʶʢʦʟʦʪʦʣʝʨʘʥʪʥʦʛʦ ʪʝʩʪʘ ʩ 75 ʛ ʙʝʟʚʦʜʥʦʡ ʛʣʶʢʦʟʳ >7,8 

ʤʤʦʣʴ/ʣ [3,11,14]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʮʝʥʢʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠ ʪʱʘʪʝʣʴʥʦʛʦ ʩʙʦʨʘ ʘʥʘʤʥʝʟʘ 

ʜʠʘʙʝʪ ʙʝʨʝʤʝʥʥʳʭ ʫʜʘʝʪʩʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʣʠʰʴ ʚ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ. ʉʦʛʣʘʩʥʦ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ ɸʤʝʨʠʢʘʥʩʢʦʡ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ, ʚʩʝʤ ʞʝʥʱʠʥʘʤ ʧʨʠ ʥʘʣʠʯʠʠ 

ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʛʝʩʪʘʮʠʦʥʥʦʛʦ ʜʠʘʙʝʪʘ ʥʘ ʩʨʦʢʝ 24-28 ʥʝʜʝʣʴ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʚʦʜʷʪ ʧʝʨʦʨʘʣʴʥʳʡ ʪʝʩʪ ʥʘ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʛʣʶʢʦʟʝ, ʘ ʧʨʠ ʥʘʣʠʯʠʠ 

ʛʝʩʪʘʮʠʦʥʥʦʛʦ ʜʠʘʙʝʪʘ ʚ ʘʥʘʤʥʝʟʝ ʚʦ ʚʨʝʤʷ ʧʨʝʜʳʜʫʱʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʝʨʦʨʘʣʴʥʳʡ ʪʝʩʪ 

ʥʘ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʛʣʶʢʦʟʝ ʧʨʦʚʦʜʷʪ ʥʘ ʩʨʦʢʝ 16-18 ʥʝʜʝʣʴ. ʌʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʛʝʩʪʘʮʠʦʥʥʦʛʦ ʜʠʘʙʝʪʘ ʷʚʣʷʶʪʩʷ: ʙʝʨʝʤʝʥʥʦʩʪʴ ʢʨʫʧʥʳʤ ʧʣʦʜʦʤ (>4500 ʛ) ʠʣʠ 

ʤʝʨʪʚʦʨʦʞʜʝʥʠʝ ʚ ʘʥʘʤʥʝʟʝ, ʦʞʠʨʝʥʠʝ ʙʝʨʝʤʝʥʥʦʡ (ʀʄʊ > 30 ʢʛ/ʤ2); ʤʥʦʛʦʚʦʜʠʝ; 

ʚʦʟʨʘʩʪ ʩʪʘʨʰʝ 30 ʣʝʪ; ʉɼ2 ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ (ʨʦʜʠʪʝʣʝʡ, ʨʦʜʥʳʭ 

ʙʨʘʪʴʝʚ ʠ ʩʝʩʪʝʨ, ʜʝʪʝʡ); ʙʳʩʪʨʘʷ ʧʨʠʙʘʚʢʘ ʤʘʩʩʳ ʪʝʣʘ ʚʦ ʚʨʝʤʷ ʜʘʥʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʈʠʩʢ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ ʛʝʩʪʘʮʠʦʥʥʦʛʦ ʜʠʘʙʝʪʘ ʜʣʷ ʤʘʪʝʨʠ ʠ ʧʣʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ 

ʢʦʤʧʝʥʩʘʮʠʠ. ʅʝʘʜʝʢʚʘʪʥʘʷ ʢʦʤʧʝʥʩʘʮʠʷ ʛʝʩʪʘʮʠʦʥʥʦʛʦ ʜʠʘʙʝʪʘ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʫ ʧʣʦʜʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚ I ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ 

ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʩʝʨʜʮʘ, ʧʦʟʚʦʥʦʯʥʠʢʘ, ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ. 

ɺʦ II ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʦʪʚʝʪ ʥʘ ʛʠʧʝʨʛʣʠʢʝʤʠʶ ʨʘʟʚʠʚʘʝʪʩʷ ʛʠʧʝʨʧʣʘʟʠʷ ʠ 

ʛʠʧʝʨʬʫʥʢʮʠʷ ʢʣʝʪʦʢ ʬʝʪʘʣʴʥʦʡ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʛʠʧʝʨʠʥʩʫʣʠʥʝʤʠʝʡ ʫ ʧʣʦʜʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʤʘʢʨʦʩʦʤʠʠ, ʩʢʣʦʥʥʦʩʪʠ ʢ 

ʪʷʞʝʣʳʤ ʠ ʜʣʠʪʝʣʴʥʳʤ ʛʠʧʦʛʣʠʢʝʤʠʷʤ ʫ ʧʣʦʜʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ 

ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʜʝʨʞʘʥʠʝ ʫ ʞʝʥʱʠʥʳ ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʢʨʦʚʠ ʚʦ 

ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʘʜʝʢʚʘʪʥʘʷ ʢʦʤʧʝʥʩʘʮʠʷ ʛʝʩʪʘʮʠʦʥʥʦʛʦ ʜʠʘʙʝʪʘ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʫʩʣʦʚʠʡ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʳʥʘʰʠʚʘʥʠʷ ʧʣʦʜʘ. 
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ʇʨʠ ʦʞʠʨʝʥʠʠ ʧʦʚʳʰʘʝʪʩʷ ʨʠʩʢ ʨʘʟʣʠʯʥʳʭ ʘʢʫʰʝʨʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ: ʫʛʨʦʟʳ 

ʥʝʚʳʥʘʰʠʚʘʥʠʷ (32,5%), ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ (10,8%) ʠ ʟʘʧʦʟʜʘʣʳʭ (6,0%) ʨʦʜʦʚ, ʘʥʦʤʘʣʠʡ 

ʨʦʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (30,1%), ʨʦʜʦʚʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ (45,7%), ʘ ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʡ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ ʨʘʟʚʠʪʠʝʤ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʛʠʧʦʢʩʠʠ 

ʧʣʦʜʘ (60%) ʠ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ (10,8%), ʤʘʢʨʦʩʦʤʠʠ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ 

(18,1%) [1, 3, 7,12,14,16]. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʘʢʫʰʝʨʩʢʠʤ ʦʩʣʦʞʥʝʥʠʝʤ ʫ ʙʝʨʝʤʝʥʥʳʭ ʩ ʦʞʠʨʝʥʠʝʤ ʷʚʣʷʝʪʩʷ 

ʥʝʚʳʥʘʰʠʚʘʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʇʨʠʯʝʤ ʜʘʞʝ ʠʟʙʳʪʦʯʥʘʷ ʤʘʩʩʘ ʪʝʣʘ ʚʝʜʝʪ ʢ 

ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʨʠʩʢʫ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʤʫ ʨʘʟʚʠʪʠʝʤ 

ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʠ ʠ ʛʠʧʝʨʠʥʩʫʣʠʥʝʤʠʠ. ʏʘʩʪʦʪʘ ʥʝʚʳʥʘʰʠʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ 

ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʭ ʚʳʢʠʜʳʰʝʡ ʫ ʞʝʥʱʠʥ ʩ ʦʞʠʨʝʥʠʝʤ ʩʦʩʪʘʚʣʷʝʪ 25-37%. ʇʨʠ ʦʞʠʨʝʥʠʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʘʢʞʝ ʯʘʩʪʦʪʘ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ ʠ ʧʝʨʝʥʘʰʠʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʈʦʜʦʚʘʷ ʜʦʤʠʥʘʥʪʘ ʫ ʞʝʥʱʠʥ ʩ ʦʞʠʨʝʥʠʝʤ ʢ ʢʦʥʮʫ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʦʣʥʦʩʪʴʶ ʥʝ 

ʬʦʨʤʠʨʫʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʫ 10-15% ʙʝʨʝʤʝʥʥʳʭ ʢ ʧʝʨʝʥʘʰʠʚʘʥʠʶ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ 

ʨʘʟʚʠʪʠʶ ʩʣʘʙʦʩʪʠ ʨʦʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʷʞʝʩʪʴ ʢʦʪʦʨʦʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʪʝʧʝʥʠ ʦʞʠʨʝʥʠʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʤʝʥʷʝʪʩʷ 

ʦʧʝʨʘʪʠʚʥʦʝ ʨʦʜʦʨʘʟʨʝʰʝʥʠʝ (ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ). ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʝʨʘʮʠʠ 

ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʨʘʟʤʝʨʦʚ ʪʘʟʘ ʤʘʪʝʨʠ ʠ ʧʣʦʜʘ, 

ʪʘʢ ʢʘʢ ʫ ʙʝʨʝʤʝʥʥʳʭ ʩ ʦʞʠʨʝʥʠʝʤ ʯʘʱʝ ʨʦʞʜʘʶʪʩʷ ʜʝʪʠ ʩ ʤʘʢʨʦʩʦʤʠʝʡ. ʄʘʢʨʦʩʦʤʠʷ 

ʧʣʦʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʚʝʩʝ ʙʦʣʝʝ 4000 ʛ (90-ʷ ʧʝʨʮʝʥʪʠʣʴ); ʯʘʩʪʦʪʘ ʨʦʞʜʝʥʠʷ ʪʘʢʠʭ 

ʜʝʪʝʡ ʩʦʩʪʘʚʣʷʝʪ 20 - 44% [1,2,4]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ (ʢʝʩʘʨʝʚʦ 

ʩʝʯʝʥʠʝ) ʫ ʙʝʨʝʤʝʥʥʳʭ ʩ ʦʞʠʨʝʥʠʝʤ ʪʘʢʞʝ ʩʦʧʨʷʞʝʥʦ ʩ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ 

ʦʩʣʦʞʥʝʥʠʡ, ʫʭʫʜʰʝʥʠʝʤ ʟʘʞʠʚʣʝʥʠʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʨʫʙʮʦʚ. ʏʘʩʪʦʪʘ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʦʩʣʦʞʥʝʥʥʳʤʠ ʨʦʜʘʤʠ ʫ ʞʝʥʱʠʥ ʩ ʦʞʠʨʝʥʠʝʤ ʚʳʰʝ ʚ ʜʚʘ - 

ʯʝʪʳʨʝ ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʝʨʝʤʝʥʥʳʤʠ, ʠʤʝʶʱʠʤʠ ʥʦʨʤʘʣʴʥʳʡ ʚʝʩ. 

ɹʦʣʴʰʦʝ ʯʠʩʣʦ ʦʩʣʦʞʥʝʥʠʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʨʦʜʦʚ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʥʘ ʩʦʩʪʦʷʥʠʠ ʤʘʪʝʨʠ, ʥʦ ʠ ʥʘ ʩʦʩʪʦʷʥʠʠ ʧʣʦʜʘ. ʇʨʠ ʦʞʠʨʝʥʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʘʩʪʦʪʘ 

ʘʩʬʠʢʩʠʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʚʨʦʞʜʝʥʥʳʭ ʘʥʦʤʘʣʠʡ ʧʣʦʜʘ, ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʛʠʙʝʣʠ, ʧʦʨʦʢʦʚ 

ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ, ʨʦʜʦʚʳʭ ʪʨʘʚʤ, ʨʘʥʥʝʡ ʥʝʦʥʘʪʘʣʴʥʦʡ ʩʤʝʨʪʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩ 

ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ, ʦʞʠʨʝʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʝʤ ʢ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʇʨʠ 

ʧʦʜʛʦʪʦʚʢʝ ʢ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʨʦʜʘʤ ʞʝʥʱʠʥʝ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, 

ʥʘʙʣʶʜʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʘʢʫʰʝʨʘ-ʛʠʥʝʢʦʣʦʛʘ, ʥʦ ʠ ʵʥʜʦʢʨʠʥʦʣʦʛʘ, ʜʠʝʪʦʣʦʛʘ; ʧʨʦʚʝʜʝʥʠʝ 

ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʤʘʩʩʳ ʪʝʣʘ, ʫʨʦʚʥʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʩʦʩʪʦʷʥʠʷ ʫʛʣʝʚʦʜʥʦʛʦ 

ʦʙʤʝʥʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʨʘʟʚʠʪʠʷ ʦʞʠʨʝʥʠʷ ʫ ʙʝʨʝʤʝʥʥʳʭ ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʝʜʘʥʠʝ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʦʙʷʟʘʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʜʠʝʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʠ ʩʦʙʣʶʜʝʥʠʝ ʨʝʞʠʤʘ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʯʪʦ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʨʠʩʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ ʫ ʤʘʪʝʨʠ ʠ ʧʣʦʜʘ. 

ɺ ʤʝʪʘʙʦʣʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʙʝʨʝʤʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʧʨʝʦʙʣʘʜʘʶʪ ʘʥʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʪʢʘʥʝʡ. 

ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ, ʧʦʜʯʝʨʢʠʚʘʶʱʠʝ, ʯʪʦ ʠʤʝʥʥʦ ʧʠʪʘʥʠʝ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʟʜʦʨʦʚʴʷ ʙʫʜʫʱʝʛʦ ʨʝʙʝʥʢʘ. 

ʃʶʙʳʝ ʢʨʘʡʥʦʩʪʠ ʚ ʨʝʞʠʤʝ ʧʠʪʘʥʠʷ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʢʘʢ ʧʝʨʝʝʜʘʥʠʝ, ʪʘʢ ʠ 

ʥʝʜʦʝʜʘʥʠʝ, ʤʦʛʫʪ ʠʤʝʪʴ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʂ ʧʨʠʤʝʨʫ, ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

ʧʠʪʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʚʦ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʪʨʠʤʝʩʪʨʘʭ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʚʣʠʷʝʪ ʥʘ ʤʘʩʩʫ ʧʣʦʜʘ 

ʧʨʠ ʨʦʞʜʝʥʠʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʜʝʬʠʮʠʪ ʧʠʪʘʥʠʷ ʧʣʦʜʘ ʚ ʧʝʨʠʦʜ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʝʪʘʙʦʣʠʟʤʘ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʛʦ ʥʘ ʚʦʟʤʦʞʥʦ ʩʢʫʜʥʦʝ 

ʧʠʪʘʥʠʝ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʪ.ʝ. ʥʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʛʦ ʢ ʠʟʙʳʪʦʯʥʦʤʫ ʧʦʩʪʫʧʣʝʥʠʶ ʧʠʱʠ ʠ 

ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʥʘʢʦʧʣʝʥʠʶ ʠʟʣʠʰʢʦʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ. ɺ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʧʨʘʚʠʣʴʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʧʠʪʘʥʠʠ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʧʦʟʚʦʣʷʶʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʢʘʢ ʩʘʤʦʡ 
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ʙʝʨʝʤʝʥʥʦʡ ʞʝʥʱʠʥʳ, ʪʘʢ ʠ ʧʣʦʜʘ ʚ ʤʘʢʨʦ - ʠ ʤʠʢʨʦʥʫʪʨʠʝʥʪʘʭ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʢʦʨʨʝʢʮʠʠ. ʕʪʠ ʤʝʭʘʥʠʟʤʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʚʩʘʩʳʚʘʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ. ʊʘʢ, ʛʦʨʤʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʙʝʨʝʤʝʥʥʦʩʪʠ (ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʵʩʪʨʦʛʝʥʦʚ, ʧʨʦʛʝʩʪʝʨʦʥʘ, ʠʥʩʫʣʠʥʘ), ʩʪʠʤʫʣʠʨʫʶʪ ʘʢʪʠʚʥʦʩʪʴ ʘʥʘʙʦʣʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ɺ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʙʳʯʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʞʝʥʱʠʥʳ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʚʳʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʭʦʣʝʮʠʩʪʦʢʠʥʠʥʘ ʧʦʩʣʝ ʧʨʠʝʤʘ ʧʠʱʠ, 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʩʘʩʳʚʘʥʠʝ ʚ ʢʠʰʝʯʥʠʢʝ ʞʝʣʝʟʘ ʠ ʢʘʣʴʮʠʷ, ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʘʟʦʪʠʩʪʳʡ ʦʙʤʝʥ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʩʙʝʨʝʛʘʥʠʶ ʘʟʦʪʘ ʠ ʙʝʣʢʘ [5, 7,8,10,11,13,15]. 

ʇʨʦʩʯʠʪʘʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʵʥʝʨʛʠʠ ʟʘ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 85 000 ʢʢʘʣ; ʠʟ ʥʠʭ 41 000 ʢʢʘʣ ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ʞʠʨʦʚʦʡ ʠ ʪʦʱʝʡ 

ʤʘʩʩʳ ʫ ʞʝʥʱʠʥʳ ʠ ʧʣʦʜʘ, ʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʫʭʦʜʠʪ 36 000 ʢʢʘʣ, ʘ ʥʘ ʪʘʢʦʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʢʘʢ ʧʝʨʝʜʚʠʞʝʥʠʝ ʙʦʣʝʝ ʪʷʞʝʣʦʛʦ ʪʝʣʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ʦʩʥʦʚʥʦʛʦ 

ʦʙʤʝʥʘ ʨʘʩʭʦʜʫʝʪʩʷ ʣʠʰʴ 8 000 ʢʢʘʣ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʝʨʝʨʘʩʯʝʪʝ ʥʘ 280 ʜʥʝʡ 

ʧʝʨʠʦʜʘ ʙʝʨʝʤʝʥʥʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʥʝʨʛʠʠ ʜʣʷ 

ʙʝʨʝʤʝʥʥʦʡ ʞʝʥʱʠʥʳ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 300 ʢʢʘʣ [5, 7,9,12,14,16]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʨʠʤʝʩʪʨʳ ʙʝʨʝʤʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʣʠʯʥʦʡ 

ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʵʥʝʨʛʠʠ, ʘ ʚʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʪʨʫʜʦʚʳʭ 

ʥʘʛʨʫʟʦʢ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʚʦʟʨʘʩʪʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʇʦʢʘʟʘʪʝʣʝʤ 

ʘʜʝʢʚʘʪʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʨʦʩʪ ʤʘʩʩʳ ʪʝʣʘ 

ʙʝʨʝʤʝʥʥʦʡ ʞʝʥʱʠʥʳ. 

ʇʨʠ ʥʦʨʤʘʣʴʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʤʘʩʩʳ ʪʝʣʘ ʥʘ ʬʦʥʝ ʙʝʨʝʤʝʥʥʦʩʪʠ 9% ʧʨʠʙʘʚʢʠ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʙʝʣʢʦʚʦʡ ʤʘʩʩʳ ʪʢʘʥʝʡ ʤʘʪʝʨʠ (ʤʘʪʢʘ, ʧʣʘʮʝʥʪʘ, ʤʦʣʦʯʥʳʝ ʞʝʣʝʟʳ) ʠ 

ʧʣʦʜʘ. ʅʘʠʙʦʣʴʰʝʝ ʥʘʢʦʧʣʝʥʠʝ ʙʝʣʢʦʚʦʡ ʤʘʩʩʳ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʩʦʩʪʘʚʣʷʝʪ ʰʝʩʪʴ-ʚʦʩʝʤʴ ʛʨʘʤʤ ʚ ʩʫʪʢʠ. ʊʨʝʪʠʡ ʪʨʠʤʝʩʪʨ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʵʢʩʢʨʝʮʠʠ ʘʟʦʪʘ ʩ ʤʦʯʦʡ ʠ ʫʩʠʣʝʥʥʳʤ ʩʠʥʪʝʟʦʤ ʙʝʣʢʘ. ɺ ʵʪʦ 

ʚʨʝʤʷ ʧʣʦʜ ʥʘʢʘʧʣʠʚʘʝʪ ʦʢʦʣʦ ʪʨʝʭ ʛʨʘʤʤʦʚ ʙʝʣʢʘ ʚ ʩʫʪʢʠ, ʘ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ 

ʚ ʙʝʣʢʝ ʫ ʞʝʥʱʠʥʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ ʜʝʩʷʪʠ ʛʨʘʤʤ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʞʠʨʦʚ, ʧʦʚʳʰʘʝʪʩʷ 

ʧʦʪʨʝʙʥʦʩʪʴ ʪʦʣʴʢʦ ʚ ʜʣʠʥʥʦʮʝʧʦʯʝʯʥʳʭ ʦʤʝʛʘ-3 ʞʠʨʥʳʭ ʢʠʩʣʦʪʘʭ, ʠʩʪʦʯʥʠʢʘʤʠ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʳ ʤʦʨʷ, ʦʨʝʭʠ, ʨʘʧʩʦʚʦʝ, ʦʣʠʚʢʦʚʦʝ ʤʘʩʣʦ, ʧʝʯʝʥʴ, ʷʠʯʥʳʡ ʞʝʣʪʦʢ, 

ʩʦʝʚʳʝ ʧʨʦʜʫʢʪʳ. ʇʨʠʯʝʤ ʧʨʠ ʧʨʘʚʠʣʴʥʦ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʤ ʧʠʪʘʥʠʠ ʥʝ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʙʝʣʢʘ ʠ ʞʠʨʘ. 

ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʧʣʘʟʤʳ ʢʨʦʚʠ ʧʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʫʩʠʣʝʥʠʝ ʧʦʯʝʯʥʦʡ 

ʬʠʣʴʪʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʨʘʩʭʦʜʘ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʠʪʘʤʠʥʘʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʚʝʱʝʩʪʚʘʭ ʦʙʲʷʩʥʷʶʪ ʩʥʠʞʝʥʠʝ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʨʦʚʠ. ʆʩʥʦʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʘʩʘʶʪʩʷ 

ʚʠʪʘʤʠʥʦʚ ɸ, D, ɺ6 ʠ ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ, ʥʦ ʵʪʦʪ ʧʨʦʮʝʩʩ - ʥʦʨʤʘʣʴʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ 

ʦʨʛʘʥʠʟʤʘ ʢ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʠ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʧʠʪʘʥʠʠ ʪʘʢʞʝ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʥʘʟʥʘʯʝʥʠʠ ʫʢʘʟʘʥʥʳʭ ʚʠʪʘʤʠʥʦʚ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʜʣʷ ʙʝʨʝʤʝʥʥʳʭ ʠʛʨʘʝʪ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʋʤʝʨʝʥʥʳʝ 

ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ (ʭʦʜʴʙʘ 30 ʤʠʥʫʪ ʚ ʜʝʥʴ) ʩʥʠʞʘʶʪ ʨʠʩʢ ʨʘʟʚʠʪʠʡ ʦʩʣʦʞʥʝʥʠʡ ʚʦ 

ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʧʨʝʵʢʣʘʤʧʩʠʷ, ʛʝʩʪʘʮʠʦʥʥʳʡ ʜʠʘʙʝʪ ʠ ʜʨ.  

ʇʨʦʬʠʣʘʢʪʠʢʘ ʠʟʙʳʪʦʯʥʦʛʦ ʚʝʩʘ ʜʦ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʚ ʧʝʨʠʦʜ ʩʘʤʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ, 

ʚʢʣʶʯʘʶʱʘʷ ʢʦʥʪʨʦʣʴ ʤʘʩʩʳ ʪʝʣʘ ʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʩʦʙʣʶʜʝʥʠʝ 

ʧʨʘʚʠʣʴʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʘʜʝʢʚʘʪʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʧʦʤʦʞʝʪ 

ʧʨʝʜʫʧʨʝʜʠʪʴ ʮʝʣʳʡ ʨʷʜ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʞʠʨʝʥʠʝʤ ʚʦ ʚʨʝʤʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ. 
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ÜÌÎÌÙÐÔ ׳ÚØÔ×ÌÐÚÜÄ ÐÌÜ ÓÌØÔÙÌÔ àÌÜÍÑÇÄ 
(øìėú÷ìô āÿ÷úýìîĒ) 

àìüíñĕ ċöñ ìó íñøúüôĕúô øÿóøôùô ìó Ĕôĕìþô ôĔþôøúĒ øÿĕôø ìýþ, öô ðìüìĔìô ĉûôðñøôċüú öìýí 
öìüðììýþ, ðìü ĕú÷ñ öô ĀìüíñĕĒ ðìü óìùúùô ĕúøô÷ì þìîìĔĔÿĕô íñĄþìüüú íì āÿð Ĕì÷í øñöÿùìð. ÝìüĀô 
ùìóìü ìó þìöøô÷ô øÿùþìóìøô ýôýþñøìô ùôïúĕÿíôùô ûñĄ ìó þìîì÷÷ÿð, Ąÿøúüìô óìùúùô ĕúøô÷ìðúü íú 
ĀìüíñĕĒ øÿùþìóìø øñìĀóúċð îì ìó ôù üĘ, ôù øìýĆì÷ì ìĕìøôċþô øìāýÿý ðúüìð. Ðìü ðìîüìô ĕúøô÷ìðúüĒ 
ĕìø ôýþñĕýú÷ îì ĕìø ĎìõüôĀìĆú÷Ąìîôô ìùðüúïñùĕú ìó ĕôýúíô íì÷ìùð Ąÿðìùô ýÿüĆìþô þúóìöÿùôô 
øñþìíú÷ôöôô úùĕú óôČð øñĄìîìùð, öô íúôýô ùôïúĕ ðúĄþìùô þìùúýÿíô øÿėìüüìüôô ýìþĕô ìùðüúïñùĕúô 
ïìüðôĄĄìîìùðì øñïìüðìð, ìøøú ðìü 20-50% óìùúùô ĕúøô÷ìô Āìüíñĕ øñþìîúùìð íì îÿĔÿð øñúċð, öô 
ìĀóúôĄô ùìóìüüìýô ýìþĕô ìùðüúïñùĕú îì ôùöôĄúĀ ðúðìùô ïôûñüìùðüúïñùôóø øñþìîúùìð íì íìăìûìüþúĒ 
úîìüðì üìýúùìð. 

 Ðìü íìüüìýô øñāìùôóøĕúô ìýúýôô ôùöôĄúĀô ĀìüíñĕĒ îì ôāþô÷ú÷ô ïúüøúùì÷Ē ðìü ðìîüìô 
ĕúøô÷ìðúüĒ, āìþìüĕú îì øÿĄöô÷ôĕúô øìüíÿþ íì ĀìüíñĕĒ ðìü ðìîüìô ĕúøô÷ìðúüĒ ùôĄúù ðúðì 
Ąÿðììùð. Þìðíôüĕú úôð íì ûñĄïôüôô îìóùô óôČðìþĒ ûñĄ ìó ĕúøô÷ìðúüĒ îì ĕìùïúøô ĕúøô÷ìðúüĒ 
úîìüðì Ąÿðììùð.  

Öì÷ôðîúòìĕú: ĀìüíñĕĒ, ĕúøô÷ìðúüĒ, øÿėúîôøìþô ôùýÿ÷ôù, ðôìíñþô ïñýþìþýôúùĒ. 

 

ʊɽʏɽʅʀɽ ɹɽʈɽʄɽʅʅʆʉʊʀ ʅɸ ʌʆʅɽ ʆɾʀʈɽʅʀʗ 

(ʦʙʟʦʨʥʘʷ ʩʪʘʪʴʷ) 

ʆʞʠʨʝʥʠʝ - ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʠʥʷʚʰʝʝ ʤʘʩʰʪʘʙʳ 

ʵʧʠʜʝʤʠʠ, ʧʨʠ ʵʪʦʤ ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʧʨʠʚʣʝʢʘʝʪ ʦʞʠʨʝʥʠʝ ʙʝʨʝʤʝʥʥʳʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʩʪʦʷʥʥʳʝ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʘʥʪʝʥʘʪʘʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʠ ʨʦʜʦʚʩʧʦʤʦʞʝʥʠʷ, ʯʠʩʣʦ ʙʝʨʝʤʝʥʥʳʭ ʩ 

ʦʞʠʨʝʥʠʝʤ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʘʢʪʫʘʣʴʥʦʩʪʴ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ 

ʟʥʘʯʠʤʦʩʪʴ. ɺʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʦʚʳʰʘʝʪʩʷ ʢʘʢ ʧʨʦʜʫʢʮʠʷ, ʪʘʢ ʠ ʠʥʘʢʪʠʚʘʮʠʷ ʘʥʜʨʦʛʝʥʦʚ ʚʩʣʝʜʩʪʚʠʝ 

ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʢʣʠʨʝʥʩʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʜʜʝʨʞʘʥʠʶ ʥʦʨʤʘʣʴʥʦʛʦ 

ʩʦʦʪʥʦʰʝʥʠʷ ʫʨʦʚʥʝʡ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʘʥʜʨʦʛʝʥʦʚ, ʦʜʥʘʢʦ ʫ 20-50% ʙʝʨʝʤʝʥʥʳʭ ʩ ʦʞʠʨʝʥʠʝʤ ʤʦʞʝʪ 

ʥʘʙʣʶʜʘʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʘʥʜʨʦʛʝʥʦʚ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʥʝʚʳʥʘʰʠʚʘʥʠʶ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʆʙʟʦʨ ʦʩʚʝʱʘʝʪ ʦʩʥʦʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʦʞʠʨʝʥʠʷ ʠ 

ʛʦʨʤʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʨʠʩʢʠ ʠ ʦʩʣʦʞʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʞʠʨʝʥʠʝʤ ʧʨʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ. ʀʟʣʦʞʝʥʳ ʤʝʨʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʟʙʳʪʦʯʥʦʛʦ ʚʝʩʘ ʜʦ ʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʞʠʨʝʥʠʝ, ʙʝʨʝʤʝʥʥʦʩʪʴ, ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪ- ʥʦʩʪʴ, ʛʝʩʪʘʮʠʦʥʥʳʡ ʜʠʘʙʝʪ. 
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THE COURSE OF PREGNANCY AGAINST THE BACKGROUND OF OBESITY  

Obesity is one of the most socially significant chronic diseases, that has taken the magnitude of the epidemic, 

with increasing attention to obesity in pregnant women. Despite continuous improvement of surveillance system for 

antenatal and obstetric care, the number of pregnant women with obesity is increasing, in this connection, this 

problem is of special importance. The present review covers the basic mechanisms involved in development of 

obesity and hormonal disorders in pregnancy, the risks and complications associated with obesity in pregnancy. As 

well as measures for the prevention of excess weight before and during pregnancy. 

 Key words: obesity, pregnancy, insulin resistance, gestational diabetes. 
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ʂɸʏɽʉʊɺʆ ʇʆʄʆʑʀ ʄɸʊɽʈʗʄ ʀ ɼɽʊʗʄ (ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ) 

 

ɼʘʚʣʘʪʟʦʜʘ ɻ.ʂ.  

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʘʢʫʰʝʨʩʪʚʘ, ʛʠʥʝʢʦʣʦʛʠʠ ʠ ʧʝʨʠʥʘʪʦʣʦʛʠʠ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʈʊ 

 

ʂʘʯʝʩʪʚʦ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʤʘʪʝʨʷʤ ʠ ʜʝʪʷʤ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʩʣʫʞʙʳ 

ʨʦʜʦʚʩʧʦʤʦʞʝʥʠʷ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʦʢʘʟʳʚʘʝʤʦʡ ʧʦʤʦʱʠ. ʈʘʟʣʠʯʘʶʱʠʡʩʷ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʧʦʤʦʱʠ, ʩʚʷʟʘʥʥʦʡ ʩ 

ʧʝʨʠʥʘʪʘʣʴʥʳʤʠ ʫʩʣʫʛʘʤʠ (ʧʦʤʦʱʴ ʙʝʨʝʤʝʥʥʳʭ, ʨʦʞʝʥʠʮʘʤ, ʨʦʜʠʣʴʥʠʮʘʤ ʠ ʠʭ 

ʥʦʚʦʨʦʞʜʝʥʥʳʤ) ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ, ʦʙʲʷʩʥʷʝʪ ʨʘʟʥʠʮʫ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʤʘʪʝʨʠʥʩʢʦʡ ʠ 

ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ [32].  

ʂʨʠʪʝʨʠʷʤʠ ʢʘʯʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʧʦʤʦʱʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʝ, 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʣʠ ʧʨʠʝʤʣʝʤʦʩʪʴ, ʜʦʩʪʫʧʥʦʩʪʴ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʥʘ 

ʧʘʮʠʝʥʪʘ. ʕʪʠ ʢʨʠʪʝʨʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʝʡʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʫʣʫʯʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʠʥʷʪʠʝ ʚʦ ʚʥʠʤʘʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ ʠ ʦʪʢʘʟ ʦʪ ʥʝʥʫʞʥʳʭ ʟʘʪʨʘʪ. ɼʦʩʪʫʧʥʦʩʪʴ ʫʯʠʪʳʚʘʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʝ 

ʦʢʘʟʘʥʠʝ ʧʦʤʦʱʠ ʩ ʫʯʝʪʦʤ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʘʮʠʝʥʪʘ ʇʨʠʝʤʣʝʤʦʩʪʴ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʥʘ ʧʘʮʠʝʥʪʘ - ʦʢʘʟʘʥʠʝʤ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʢʦʪʦʨʘʷ ʫʯʠʪʳʚʘʝʪ ʧʨʝʜʧʦʯʪʝʥʠʷ ʠ ʫʩʪʨʝʤʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʫʩʣʫʛ ʠ ʢʫʣʴʪʫʨʥʳʝ ʪʨʘʜʠʮʠʠ ʠʭ ʩʦʦʙʱʝʩʪʚ. ʈʘʚʥʦʧʨʘʚʥʘʷ ʧʦʤʦʱʴ - ʵʪʦ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʢʘʯʝʩʪʚʦ ʢʦʪʦʨʦʡ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʠʟ-ʟʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʪʘʢʠʭ ʢʘʢ ʧʦʣ, ʨʘʩʘ, ʵʪʥʠʯʝʩʢʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʠʣʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ. ɹʝʟʦʧʘʩʥʘʷ ʧʦʤʦʱʴ 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʢʦʪʦʨʘʷ ʤʠʥʠʤʠʟʠʨʫʝʪ ʨʠʩʢʠ ʠ ʚʨʝʜ 

ʧʦʪʨʝʙʠʪʝʣʷʤ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ [42].  

ʆʜʥʠʤ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʢʘʯʝʩʪʚʝʥʥʦ ʦʢʘʟʘʥʥʦʡ ʧʦʤʦʱʠ ʤʘʪʝʨʷʤ ʠ ʜʝʪʷʤ ʷʚʣʷʝʪʩʷ 

ʧʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʥʝʧʨʝʨʳʚʥʦʩʪʴ, 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʩʦʨʪʠʨʦʚʢʠ ʧʘʮʠʝʥʪʦʚ ʩ ʫʯʝʪʦʤ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʠʭ ʥʘ ʜʦʣʞʥʳʡ ʫʨʦʚʝʥʴ 

ʫʯʨʝʞʜʝʥʠʡ. ɿʘʜʝʨʞʢʘ, ʟʘʪʷʥʫʪʦʝ ʚʨʝʤʷ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ, ʧʨʘʚʠʣʴʥʦʝ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʝ 

ʤʦʛʫʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʣʠʰʥʠʤʠ ʟʘʪʨʘʪʘʤʠ ʠ ʟʘʯʘʩʪʫʶ ʙʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʫʧʫʱʝʥʥʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, ʟʘʢʘʥʯʠʚʘʶʱʠʭʩʷ ʤʘʪʝʨʠʥʩʢʦʡ 

ʩʤʝʨʪʥʦʩʪʴʶ. ʆʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʚʝʥʩʪʚʘ ʠ ʜʦʩʪʫʧʘ ʢ ʦʭʨʘʥʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ [36, ʩ.51]. 

ɸʢʪʠʚʥʦʩʪʠ ʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʦʪʨʘʞʝʥʳ 

ʚ ʧʫʙʣʠʢʘʮʠʷʭ ʧʦʩʣʝʜʥʠʭ ʣʝʪ. ʊʘʢ, WendyGraham( 2013) ʩʯʠʪʘʝʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʤʥʝʥʠʷ ʞʝʥʱʠʥ, ʩʦʟʜʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʥʘ ʫʨʦʚʥʝ 

ʫʯʨʝʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʝʡʩʪʚʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʦʤʦʱʠ ( ʘʥʘʣʠʟ ʦʪʟʳʚʦʚ ʧʘʮʠʝʥʪʦʢ, ʩʦʟʜʘʥʠʝ, ʠ ʧʝʨʠʦʜʠʯʝʩʢʠʝ 

ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʪʦʢʦʣʦʚ, ʚʥʝʜʨʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʦʤʦʱʠ), ʧʨʦʚʦʜʠʪʴ 

ʩʙʦʨ ʜʘʥʥʳʭ ʠ ʨʝʛʠʩʪʨʘʮʠʶ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʤ ʦʩʥʘʱʝʥʠʝʤ 

[10, ʩ.12].  

ʆʜʥʠʤ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʷʚʣʝʥʠʡ ʚ ʧʨʘʢʪʠʢʝ ʨʦʜʦʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ 

ʤʥʦʛʠʭ ʩʪʨʘʥ ʷʚʣʷʝʪʩʷ ʥʝʫʚʘʞʝʥʠʝ ʠ ʛʨʫʙʦʝ ʦʙʨʘʱʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʩ ʞʝʥʱʠʥʘʤʠ ʠ ʜʝʪʴʤʠ. 

ʂ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʤʦʱʠ ʦʪʥʦʩʷʪʩʷ ʢʨʠʢʠ, ʨʫʛʘʥʴ, ʠʛʥʦʨʠʨʦʚʘʥʠʝ, 

ʜʠʩʢʨʠʤʠʥʘʮʠʷ, ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʙʝʟ ʩʦʛʣʘʩʠʷ ʧʘʮʠʝʥʪʦʚ. ɺ ʩʣʫʯʘʷʭ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʪʣʠʯʠʷ 

ʫʩʣʦʚʠʡ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʦʪ ʧʨʠʥʷʪʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʩʪʘʥʜʘʨʪʦʚ ʣʝʯʝʥʠʷ, ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ ʰʪʘʪʘ ʠ ʧʝʨʩʦʥʘʣʘ, ʪʦ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ 

ʥʝʜʦʣʞʥʦʤ ʢʘʯʝʩʪʚʝ ʠ ʢʦʥʪʨʦʣʝ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʮʝʣʦʤ. ɿʘʯʘʩʪʫʶ 

ʫʥʠʟʠʪʝʣʴʥʳʝ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʧʨʠʚʦʜʷʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʚʳʛʦʨʘʥʠʶ, 
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ʩʪʨʝʩʩʦʚʳʤ ʩʠʪʫʘʮʠʷʤ, ʟʘʢʘʥʯʠʚʘʶʱʠʤʩʷ ʛʨʫʙʳʤ ʦʪʥʦʰʝʥʠʝʤ ʢ ʞʝʥʱʠʥʘʤ, 

ʥʫʞʜʘʶʱʠʤʩʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ [48].  

ɺ ʦʧʨʝʜʝʣʝʥʠʝ çʢʘʯʝʩʪʚʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴè ʚʢʣʶʯʝʥʳ ʦʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ 

ʝʝ: ʙʝʟʦʧʘʩʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʦʤʦʱʴ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʧʘʮʠʝʥʪʘ ʠ ʥʝʧʨʝʨʳʚʥʦʩʪʴ 

ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ. ɺʩʝ ʫʨʦʚʥʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʦʣʞʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ, ʪʘʢ ʢʘʢ ʷʚʣʷʶʪʩʷ ʟʘʚʠʩʠʤʳʤʠ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ. ʃʶʙʦʡ ʚʨʘʯ ʠʣʠ ʘʢʫʰʝʨʢʘ ʥʝ ʤʦʛʫʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʦʤʦʱʠ, ʝʩʣʠ ʥʝʪ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ, ʘ ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʙʝʟ ʫʯʘʩʪʠʷ 

ʠʥʜʠʚʠʜʫʫʤʦʚ. ʇʦʵʪʦʤʫ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʤʦʱʠ ʤʘʪʝʨʷʤ ʠ ʜʝʪʷʤ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ [35].  

ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʠʟʫʯʝʥʠʶ ʚʦʧʨʦʩʦʚ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʤʦʱʠ ʤʘʪʝʨʷʤ ʠ ʜʝʪʷʤ, ʦʪʨʘʞʝʥʘ 

ʚ ʨʘʙʦʪʝ ʄ.ʗ. ʂʘʤʠʣʦʚʦʡ ʠ ʩʦʘʚʪ [32]. 

ʇʨʦʩʪʦ ʮʠʬʨʳ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʥʠʢʦʛʜʘ ʥʝ ʤʦʛʫʪ ʚʳʩʚʝʪʠʪʴ ʠʩʪʠʥʥʳʝ 

ʧʨʠʯʠʥʳ ï ʧʦʯʝʤʫ ʧʨʦʠʟʦʰʣʘ ʩʤʝʨʪʴ ʤʘʪʝʨʠ, ʚ ʢʘʢʠʭ ʛʨʫʧʧʘʭ ʞʝʥʱʠʥ ʯʘʱʝ ʧʨʦʠʩʭʦʜʷʪ 

ʩʣʫʯʘʠ ʩʤʝʨʪʝʡ, ʢʘʢʠʝ ʧʨʠʯʠʥʳ ʤʦʛʣʠ ʙʳʪʴ ʧʨʝʜʦʪʚʨʘʪʠʤʳʤʠ, ʘ ʢʘʢʠʝ ʥʝʪ. ʇʦʵʪʦʤʫ 

ʨʘʥʴʰʝ ʦʪʯʝʪʥʦʩʪʴ, ʧʨʝʜʦʩʪʘʚʣʷʚʰʘʷ ʛʦʣʳʝ ʮʠʬʨʳ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ, 

ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʣʠʰʴ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʥʦ ʥʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘ 

ʢʘʯʝʩʪʚʦ ʦʢʘʟʘʥʥʦʡ ʧʦʤʦʱʠ. ɺ 2004 ʛʦʜʫ ɺʆɿ ʨʘʟʨʘʙʦʪʘʣʘ ʠʥʩʪʨʫʤʝʥʪ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

çʏʪʦ ʢʨʦʝʪʩʷ ʟʘ ʮʠʬʨʘʤʠè (çBeyondthenumbersè). ɼʘʥʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ 

ʚʩʝʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʩʣʫʞʙʳ ʠ ʠʤʝʝʪ ʮʝʣʴ- ʫʣʫʯʰʠʪʴ 

ʢʘʯʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ʆʧʠʩʘʥʥʳʝ ʚ ʨʫʢʦʚʦʜʩʪʚʝ ʧʦʜʭʦʜʳ 

ʧʦʤʦʛʘʶʪ ʧʦʥʷʪʴ ʧʨʠʯʠʥʳ ï ʧʦʯʝʤʫ ʧʨʦʠʟʦʰʣʠ ʩʣʫʯʘʠ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʠʣʠ 

ʢʨʠʪʠʯʝʩʢʠʝ ʩʣʫʯʘʠ, ʠ ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʧʨʠʥʷʪʴ, ʯʪʦʙʳ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʠʭ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ [38, ʩ.42]. 

ɼʣʷ ʨʘʩʢʨʳʪʠʷ ʧʨʠʯʠʥ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʫʪʝʡ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʤʝʨʪʝʡ ʚ ʨʫʢʦʚʦʜʩʪʚʝ çʏʪʦ ʢʨʦʝʪʩʷ 

ʟʘ ʮʠʬʨʘʤʠ?è ʵʢʩʧʝʨʪʘʤʠ ɺʆɿ ʧʨʝʜʣʦʞʝʥʳ 5 ʧʦʜʭʦʜʦʚ: ʚʝʨʙʘʣʴʥʘʷ ʘʫʪʦʧʩʠʷ ï ʩʣʦʚʝʩʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ʩʨʝʜʠ ʤʘʪʝʨʝʡ, ʩʢʦʥʯʘʚʰʠʭʩʷ ʚʥʝ ʣʝʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʣʫʯʘʝʚ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʝ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʚʩʝʭ ʩʣʫʯʘʝʚ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʧʨʠ ʠʭ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ ʚʳʙʦʨʢʝ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʙʝʟ ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ, 

ʢʣʠʥʠʯʝʩʢʠʡ ʘʫʜʠʪ, ʷʚʣʷʶʱʠʡʩʷ ʧʨʦʮʝʩʩʦʤ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʤʦʱʠ ʤʘʪʝʨʷʤ ʧʫʪʝʤ 

ʘʥʘʣʠʟʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʦʢʘʟʳʚʘʝʤʦʡ ʧʦʤʦʱʠ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ. ʕʪʠ ʧʦʜʭʦʜʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ï ʠʩʭʦʜʳ (ʤʘʪʝʨʠʥʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ ʠ ʢʨʠʪʠʯʝʩʢʠʝ ʩʣʫʯʘʠ), ʧʨʦʮʝʩʩʳ (ʢʣʠʥʠʯʝʩʢʘʷ 

ʧʨʘʢʪʠʢʘ) [26, 31, 38,42, 43]. 

ɺ ʦʪʥʦʰʝʥʠʠ ʤʘʪʝʨʠʥʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʠʩʧʦʣʴʟʫʶʪ 3 ʦʩʥʦʚʥʳʭ ʚʠʜʘ 

ʘʫʜʠʪʘ: ʘʫʜʠʪ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ/ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʣʫʯʘʝʚ (ʦʨʠʝʥʪʠʨ ʥʘ ʘʫʜʠʪ ʠʩʭʦʜʦʚ 

ï ʩʤʝʨʪʴ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ) ʠ ʢʣʠʥʠʯʝʩʢʠʡ ʘʫʜʠʪ, ʚʢʣʶʯʘʶʱʠʡ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʧʦʤʦʱʠ, 

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ ʩ ʯʝʪʢʠʤʠ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ [30]. 

ʆʙʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʘʪʝʨʠʥʩʢʦʡ ʠ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʩʣʝʞʠʚʘʪʴ ʥʘ ʛʣʦʙʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ, ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. ʆʜʥʘʢʦ 

ʧʨʦʩʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʥʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ, ʯʪʦʙʳ ʚ 

ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʜʦʙʥʳʝ ʩʣʫʯʘʠ ʥʝ ʧʦʚʪʦʨʷʣʠʩʴ. ʇʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʢʨʦʝʪʩʷ 

ʟʘ ʮʠʬʨʘʤʠ, ʧʦʤʦʛʘʝʪ ʚʳʷʚʠʪʴ ʠʩʪʠʥʥʳʝ ʧʨʠʯʠʥʳ ʩʣʫʯʘʝʚ ʤʘʪʝʨʠʥʩʢʦʡ ʠ ʧʝʨʠʥʘʪʘʣʴʥʦʡ 

ʩʤʝʨʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ. ʅʘ ʦʩʥʦʚʝ ʚʳʷʚʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʠʟʙʝʞʘʪʴ ʧʨʠ ʦʢʘʟʘʥʠʠ ʧʦʤʦʱʠ ʞʝʥʱʠʥʘʤ ʠ ʜʝʪʷʤ ʥʘ ʫʨʦʚʥʝ ʫʯʨʝʞʜʝʥʠʷ, 

ʩʦʦʙʱʝʩʪʚʘ ʠʣʠ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʨʝʰʝʥʠʷ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ 

ʚʦʟʤʦʞʥʦ ʧʨʝʜʦʪʚʨʘʪʠʪ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʜʦʙʥʳʡ ʩʣʫʯʘʡ ʩʤʝʨʪʠ ʠʣʠ ʫʛʨʦʞʘʶʱʝʛʦ 



74 
 

ʞʠʟʥʠ ʞʝʥʱʠʥʳ ʠ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʝʟʦʧʘʩʥʦʤʫ 

ʤʘʪʝʨʠʥʩʪʚʫ [29]. 

ʂʣʠʥʠʯʝʩʢʠʡ ʘʫʜʠʪ ʢʦʥʮʝʥʪʨʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʦʜʥʦʤ ʠʟ ʘʩʧʝʢʪʦʚ ʧʨʦʮʝʩʩʘ 

ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ, ʧʨʝʜʧʦʣʘʛʘʷ ʠʟʫʯʝʥʠʝ ʫʟʢʦʡ ʪʝʤʳ. ʂʣʠʥʠʯʝʩʢʠʡ ʘʫʜʠʪ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʤʝʥʝʥ ʢ ʧʨʘʢʪʠʢʝ ʚʝʜʝʥʠʷ ʫʛʨʦʞʘʶʱʠʭ ʞʠʟʥʠ ʦʩʣʦʞʥʝʥʠʡ ʠʣʠ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʦʟʦʣʦʛʠʠ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚʥʦʩʠʪ ʚʢʣʘʜ ʚ ʧʨʦʬʠʣʘʢʪʠʢʫ ʤʘʪʝʨʠʥʩʢʦʡ 

ʩʤʝʨʪʥʦʩʪʠ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ [7]. 

ʇʦʜʭʦʜʳ ʧʦʠʩʢʘ ʧʨʠʯʠʥ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʩʤʝʨʪʠ ʞʝʥʱʠʥ, ʠʣʠ ʧʨʠʯʠʥ ʨʘʟʚʠʪʠʷ 

ʫʛʨʦʞʘʶʱʠʭ ʞʠʟʥʠ ʦʩʣʦʞʥʝʥʠʡ, ʦʪʨʘʞʝʥʳ ʚ ʨʫʢʦʚʦʜʩʪʚʝ ɺʆɿ çʏʪʦ ʢʨʦʝʪʩʷ ʟʘ 

ʮʠʬʨʘʤʠ?è ʂʦʥʬʠʜʝʥʮʠʘʣʴʥʳʝ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʯʘʝʚ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ çʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʝ ʘʥʦʥʠʤʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʩʝʭ 

ʠʣʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ ʚʳʙʦʨʢʠ ʩʣʫʯʘʝʚ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ 

ʦʙʣʘʩʪʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ) ʠʣʠ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʢʦʪʦʨʦʝ 

ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ, ʧʨʠʯʠʥʳ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʧʨʝʜʦʪʚʨʘʪʠʤʳʝ ʠʣʠ 

ʧʦʧʨʘʚʠʤʳʝ ʬʘʢʪʦʨʳè. ʂʦʥʬʠʜʝʥʮʠʘʣʴʥʳʝ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʯʘʝʚ ʤʘʪʝʨʠʥʩʢʦʡ 

ʩʤʝʨʪʥʦʩʪʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʨʘʙʦʪʫ ʥʘ ʫʨʦʚʥʝ ʩʪʨʘʥʳ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʨʘʩʩʣʝʜʦʚʘʥʠʶ 

ʵʢʩʧʝʨʪʥʦʡ ʛʨʫʧʧʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʚʝʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʤ ʧʦʜʭʦʜʦʤ, 

oʩʫʱʝʩʪʚʣʷʶʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ ʩʤʝʨʪʥʳʭ ʩʣʫʯʘʝʚ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʧʨʠʯʠʥ 

ʩʤʝʨʪʠ ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʄʂɹ-10 ʧʝʨʝʩʤʦʪʨʘ, ʫʯʠʪʳʚʘʶʱʝʡ ʧʨʷʤʳʝ ʧʨʠʯʠʥʳ ʠ 

ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʩʦʩʪʦʷʥʠʷ, ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʠʝ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ. ʀʪʦʛʦʤ ʵʪʦʡ 

ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʦʪʯʝʪ ʧʦ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʩʣʫʯʘʝʚ 

ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʠʡ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʚʳʷʚʣʝʥʥʳʭ ʠʩʪʠʥʥʳʭ ʧʨʠʯʠʥ 

ʫʧʫʱʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ [3, 9, 42].  

ɺ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʧʨʘʢʪʠʢʘ ʂʦʥʬʠʜʝʥʮʠʘʣʴʥʦʛʦ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʤʘʪʝʨʠʥʩʢʦʡ 

ʩʤʝʨʪʥʦʩʪʠ ʦʩʥʦʚʘʥʘ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʘʭ: ʦʭʚʘʪ ʚʩʝʭ ʩʣʫʯʘʝʚ ʩʤʝʨʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ 

ʙʝʨʝʤʝʥʥʦʩʪʴʶ; ʧʦʣʫʯʝʥʠʝ ʬʘʢʪʦʚ ʠʟ ʧʝʨʚʳʭ ʨʫʢ ʠ ʢʦʤʤʝʥʪʘʨʠʠ ʦʧʳʪʥʳʭ ʘʢʫʰʝʨʦʚ. ʇʨʠ 

ʵʪʦʤ ʩʦʙʣʶʜʘʝʪʩʷ ʩʪʨʦʛʘʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʦʪ ʚʩʝʭ 

ʫʯʘʩʪʥʠʢʦʚ ʩʣʫʯʘʷ, ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʘʚʜʠʚʦʡ. ɺ ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʪʯʝʪ ʠ ʢʦʤʤʝʥʪʘʨʠʠ 

ʩ ʦʮʝʥʢʦʡ ʦ ʧʨʝʜʦʪʚʨʘʪʠʤʦʩʪʠ ʩʣʫʯʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʪʘʨʰʠʡ ʚʨʘʯ-ʘʢʫʰʝʨ ʚʳʰʝʩʪʦʷʱʝʛʦ 

ʤʝʩʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. ʆʢʦʥʯʘʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʠʯʠʥ ʩʣʫʯʘʝʚ 

ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʧʨʦʚʦʜʠʪʩʷ ʢʦʥʩʫʣʴʪʘʥʪʘʤʠ- ʩʦʚʝʪʥʠʢʘʤʠ ʧʦ ʘʢʫʰʝʨʩʪʚʫ. 

ʆʪʢʨʳʪʳʡ ʦʪʯʝʪ ʧʫʙʣʠʢʫʝʪʩʷ 1 ʨʘʟ ʚ 3 ʛʦʜʘ, ʪʘʢ ʢʘʢ ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʜʦʣʞʥʦ ʙʳʪʴ 

ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʨʘʙʦʪʳ ʢʦʤʠʪʝʪʘ ʧʦ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʤʫ 

ʨʘʩʩʣʝʜʦʚʘʥʠʶ ʩʣʫʯʘʝʚ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʨʫʢʦʚʦʜʩʪʚʘ 

ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ, ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʨʝʬʦʨʤʳ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʨʫʢʦʚʦʜʩʪʚ, ʫʣʫʯʰʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʦʢʣʘʜʘ ʧʨʘʚʠʪʝʣʴʩʪʚʫ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʦ 

ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʩ ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ ʬʠʥʘʥʩʦʚ. ʆʜʥʠʤ ʠʟ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʚʳʭʦʜʦʚ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʨʘʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʯʘʝʚ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʥʘʧʠʩʘʥʠʝ, ʠʟʜʘʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʪʦʨʳʭ ʚ ʧʨʘʢʪʠʢʘʭ ʨʦʜʦʚʩʧʦʤʦʞʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʯʠʩʣʘ ʤʘʪʝʨʠʥʩʢʠʭ 

ʩʤʝʨʪʝʡ ʞʝʥʱʠʥ [1, 4, 5, 14, 46] . 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʝʨʤʠʥʳ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʣʫʯʘʝʚ ʪʷʞʝʣʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʤʘʪʝʨʠʥʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ï çʩʤʝʨʪʝʣʴʥʦ ʦʧʘʩʥʳʝ ʦʩʣʦʞʥʝʥʠʷè, ç ʪʷʞʝʣʘʷ 

ʤʘʪʝʨʠʥʩʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴè, ç ʫʛʨʦʞʘʶʱʠʝ ʞʠʟʥʠ ʦʩʣʦʞʥʝʥʠʷè, çʢʨʠʪʠʯʝʩʢʠʝ ʩʣʫʯʘʠè. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʝ ʪʝʨʤʠʥʳ ï ʵʪʦ çʢʨʠʪʠʯʝʩʢʠʝ ʩʣʫʯʘʠè ʠ ç near-missè. ɺ 

ʧʦʥʷʪʠʝ ʚʩʝʭ ʵʪʠʭ ʪʝʨʤʠʥʦʚ ʚʣʦʞʝʥ ʦʜʠʥʘʢʦʚʳʡ ʩʤʳʩʣ - ʵʪʦ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʞʝʥʱʠʥʘ 

ʦʢʘʟʘʣʘʩʴ ʥʘ ʛʨʘʥʠ ʩʤʝʨʪʠ ʠ ʚʳʞʠʣʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʣʫʯʘʷ ʢʘʢ çʪʷʞʝʣʦʝ, 

ʫʛʨʦʞʘʶʱʝʝ ʞʠʟʥʠ ʘʢʫʰʝʨʩʢʦʝ ʦʩʣʦʞʥʝʥʠʝ, ʪʨʝʙʫʶʱʝʝ ʥʝʦʪʣʦʞʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ ʞʠʟʥʠ ʤʘʪʝʨʠè ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʥʝʦʪʣʦʞʥʦʡ ʧʦʤʦʱʠ ʧʨʠ ʦʩʪʨʳʭ ʩʦʩʪʦʷʥʠʷʭ, ʫʛʨʦʞʘʶʱʠʭ ʞʠʟʥʠ ʞʝʥʱʠʥ. ʆʜʥʘʢʦ 
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ʟʘʨʝʛʝʩʪʨʠʨʦʚʘʥʳ ʩʣʫʯʘʠ ʩʝʨʴʝʟʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʢʦʛʜʘ ʞʝʥʱʠʥʳ ʚʳʞʠʚʘʣʠ ʙʝʟ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ: 

çʩʣʫʯʘʡ, ʢʦʛʜʘ ʣʶʙʘʷ ʙʝʨʝʤʝʥʥʘʷ ʠʣʠ ʥʝʜʘʚʥʦ ʨʦʜʠʚʰʘʷ ʞʝʥʱʠʥʘ (ʚ ʪʝʯʝʥʠʝ 6 ʥʝʜʝʣʴ 

ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʨʦʜʦʚ), ʞʠʟʥʠ ʢʦʪʦʨʦʡ ʩʫʱʝʩʪʚʫʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ 

ʫʛʨʦʟʘ, ʚʳʞʠʚʘʝʪ ʣʠʰʴ ʙʣʘʛʦʜʘʨʷ ʩʣʫʯʘʶ ʠʣʠ ʧʦʣʫʯʝʥʥʦʡ ʚ ʙʦʣʴʥʠʮʝ ʧʦʤʦʱʠè. ʇʦ-

ʚʠʜʠʤʦʤʫ, ʚʪʦʨʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʘʞʥʦ ʚ ʨʘʟʨʝʟʝ ʠʟʫʯʝʥʠʷ ʩʪʘʪʠʩʪʠʢʠ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ. 

ɺʘʞʥʳʤ ʤʦʤʝʥʪʦʤ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʧʨʝʜʝʣʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʮʝʣʷʭ ʫʣʫʯʰʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʤʘʪʝʨʷʤ [15, 22, 25, 28, 38, 42] .  

ʇʦʥʷʪʠʝ çʠʩʩʣʝʜʦʚʘʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚè - ʵʪʦ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʘʫʜʠʪʘ, ʢʦʥʝʯʥʦʡ 

ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ. ɺ ʧʦʩʣʝʜʥʝʝ 

ʜʝʩʷʪʠʣʝʪʠʝ ʚʳʷʚʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʤʘʪʝʨʠʥʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʠ 

ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʪʘʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʜʦʧʦʣʥʝʥʠʝ ʢ ʠʟʫʯʝʥʠʶ 

ʤʘʪʝʨʠʥʩʢʦʡ ʠ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʩʤʝʨʪʥʦʩʪʠ. ɸʥʘʣʠʟ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʦʮʝʥʢʠ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʘʙʦʪʳ ʩʣʫʞʙ ʨʦʜʦʚʩʧʦʤʦʞʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʢʫʰʝʨʩʢʠʭ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʢʘʢ ʧʦ ʦʪʜʝʣʴʥʳʤ 

ʩʣʫʯʘʷʤ, ʪʘʢ ʠ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʩʝʭ ʩʣʫʯʘʝʚ, ʠʤʝʚʰʠʭ ʤʝʩʪʦ ʚ ʦʜʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʫʯʨʝʞʜʝʥʠʷʭ [2, ʩ. 6].  

ɸʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʚ ʦʜʥʠʭ ʩʣʫʯʘʷʭ ʢ ʤʘʪʝʨʠʥʩʢʦʡ 

ʩʤʝʨʪʥʦʩʪʠ, ʚ ʜʨʫʛʠʭ ʢ ʨʘʟʚʠʪʠʶ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʦʥʠ ʦʜʥʦʪʠʧʥʳ ʠ ʩʭʦʞʠ. ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʩʦʮʠʘʣʴʥʳʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʪʘʢʠʭ ʢʘʢ ʚʦʟʨʘʩʪ, ʧʘʨʠʪʝʪ, ʩʦʤʘʪʠʯʝʩʢʘʷ ʧʘʪʦʣʦʛʠʷ, ʦʩʣʦʞʥʝʥʠʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʤʘʪʝʨʠʥʩʢʠʭ ʩʤʝʨʪʝʡ ʠ ʢʨʠʪʠʯʝʩʢʠʭ ʘʢʫʰʝʨʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʧʦʜʪʚʝʨʞʜʘʶʪ, 

ʯʪʦ ʢʘʢ ʤʘʪʝʨʠʥʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ, ʪʘʢ ʠ ʤʘʪʝʨʠʥʩʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʝʜʚʘ ʥʝ ʣʠʰʠʚʰʘʷ 

ʞʝʥʱʠʥʫ ʞʠʟʥʠ ï ʷʚʣʷʶʪʩʷ ʜʚʫʤʷ ʩʪʘʜʠʷʤʠ ʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ï ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʝ ʧʨʠʯʠʥʳ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʪʘʢʞʝ 

ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʧʨʠʯʠʥʘʤʠ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ, ʥʦ ʯʘʩʪʦʪʘ 

ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʚʳʰʝ ʯʘʩʪʦʪʳ ʤʘʪʝʨʠʥʩʢʠʭ ʩʤʝʨʪʝʡ. ʇʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ 

ʦʢʦʣʦʧʦʪʝʨʴ ʢ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 

ʩʪʨʘʥʳ, ʪʘʢ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʘʢʫʰʝʨʩʢʦʡ ʩʣʫʞʙʳ [6, 28, 34, 44]. 

ʆʙʱʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʣʶʙʦʛʦ ʠʟ 5 ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʚ ʨʫʢʦʚʦʜʩʪʚʝ ɺʆɿ 

çʏʪʦ ʢʨʦʝʪʩʷ ʟʘ ʮʠʬʨʘʤʠ?è, ʷʚʣʷʶʪʩʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʘʥʦʥʠʤʥʦʩʪʴ, 

ʥʝʥʘʢʘʟʫʝʤʦʩʪʴ, ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʴ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʘʥʘʣʠʟʝ ʩʨʘʚʥʝʥʠʷ ʧʨʘʢʪʠʢ 

ʩ ʥʘʠʣʫʯʰʠʤʠ ʥʘʫʯʥʳʤʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʤʠ. ʇʨʠʜʝʨʞʠʚʘʪʴʩʷ ʚʩʝʭ ʵʪʠʭ ʧʨʠʥʮʠʧʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ɻʣʘʚʥʳʤ 

ʥʘʟʥʘʯʝʥʠʝʤ ʘʥʘʣʠʟʘ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʠʩʪʠʥʥʳʭ ʧʨʠʯʠʥ, 

ʫʧʫʱʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʨʘʙʦʪʘʪʴ ʨʝʰʝʥʠʷ, 

ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʘ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʤʘʪʝʨʷʤ [17, 19, 21, 

38, 42] .  

ʕʪʘʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʥʘ ʫʨʦʚʥʝ ʫʯʨʝʞʜʝʥʠʡ ʚʢʣʶʯʘʶʪ 

ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʠ, ʚʳʙʦʨ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʣʫʯʘʷ, ʚʳʙʦʨʘ ʢʨʠʪʝʨʠʝʚ ʦʪʙʦʨʘ 

ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʨʷʜʢʘ ʚʳʷʚʣʝʥʠʷ ʩʣʫʯʘʝʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ 

ʩʣʫʯʘʝʚ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʪʘʢʪʠʢʝ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ, ʥʘ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʘʭ ʠ 

ʩʠʤʧʪʦʤʘʭ, ʥʘ ʦʩʥʦʚʝ ʦʨʛʘʥʥʦ- ʩʠʩʪʝʤʥʳʭ ʥʘʨʫʰʝʥʠʡ. ʂʨʠʪʠʯʝʩʢʠʝ ʩʣʫʯʘʠ, ʦʪʦʙʨʘʥʥʳʝ 

ʥʘ ʦʩʥʦʚʝ ʪʘʢʪʠʢʠ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ, ʪʘʢʠʝ ʢʘʢ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʦʪʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʡ 

ʪʝʨʘʧʠʠ ʠʣʠ ʩʝʨʴʝʟʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʠʤʝʶʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʦʪʘ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʜʘʥʥʳʭ, ʥʝʜʦʩʪʘʪʢʘʤʠ ï ʟʘʚʠʩʠʤʦʩʪʴ 

ʦʪ ʩʪʨʘʥʳ, ʩʪʘʮʠʦʥʘʨʘ ʠ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʤʥʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʥʘ ʦʩʥʦʚʝ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʩʠʤʧʪʦʤʦʚ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʫʯʨʝʞʜʝʥʠʷʭ. ʇʝʨʠʥʘʪʘʣʴʥʘʷ ʧʦʤʦʱʴ, ʨʝʛʫʣʷʨʥʦ ʦʮʝʥʠʚʘʝʤʘʷ ʢʘʢ ʚ ʦʪʥʦʰʝʥʠʠ ʞʝʥʱʠʥ, 

ʪʘʢ ʚ ʦʪʥʦʰʝʥʠʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʦʤʦʱʠ ʤʘʪʝʨʷʤ ʠ 

ʜʝʪʷʤ ʠ ʧʦʟʠʪʠʚʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ï ʤʘʪʝʨʠʥʩʢʦʡ ʠ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʩʤʝʨʪʥʦʩʪʠ. 



76 
 

ʋʩʣʦʚʠʷʤʠ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʤʝʩʪʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ [20, 23, 25, 45]. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʵʪʘʧʳ ʘʥʘʣʠʟʘ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʥʘ ʫʨʦʚʥʝ ʫʯʨʝʞʜʝʥʠʡ ʚʢʣʶʯʘʝʪ 

ʦʪʙʦʨ ʩʣʫʯʘʝʚ ʜʣʷ ʘʥʘʣʠʟʘ, ʧʨʦʚʝʜʝʥʠʝ ʠ ʦʮʝʥʢʘ ʜʝʡʩʪʚʠʡ ʧʝʨʩʦʥʘʣʘ çʦʪ ʜʚʝʨʠ ʜʦ ʜʚʝʨʠè, 

ʩʨʘʚʥʝʥʠʝ ʧʨʘʢʪʠʢ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ, ʧʨʦʚʝʜʝʥʠʝ ʟʘʩʝʜʘʥʠʷ ʦʙʫʯʝʥʥʦʡ ʢʦʤʘʥʜʦʡ ʧʦ 

ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʧʨʠʥʮʠʧʘʤ ʘʫʜʠʪʘ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʚ ʧʨʠʩʫʪʩʪʚʠʝ ʫʯʘʩʪʥʠʢʦʚ ʩʣʫʯʘʷ. 

ʅʘ ʟʘʩʝʜʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʧʦʠʩʢ ʧʨʠʯʠʥ ʫʧʫʱʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʠʢʠ çʧʦʯʝʤʫ, ʥʦ ʧʦʯʝʤʫ?è, ʩ ʧʨʠʥʷʪʠʝʤ ʚʦ ʚʥʠʤʘʥʠʝ ʜʘʥʥʳʭ ʠʥʪʝʨʚʴʶ ʞʝʥʱʠʥʳ, 

ʧʝʨʝʞʠʚʰʝʡ ʢʨʠʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʷʚʣʝʥʥʳʭ ʠʩʪʠʥʥʳʭ ʧʨʠʯʠʥ 

ʫʧʫʱʝʥʠʡ ʧʨʠʥʠʤʘʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʝ ʚʳʧʦʣʥʠʤʳʝ ʨʝʰʝʥʠʷ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʤʦʱʠ ʞʝʥʱʠʥʘʤ ʚ ʧʦʩʣʝʜʫʶʱʝʤ. ɺʝʜʝʥʠʝ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʩ ʨʝʛʠʩʪʨʘʮʠʝʡ ʟʘʩʝʜʘʥʠʷ, ʚʳʷʩʥʝʥʥʳʭ ʧʨʠʯʠʥ ʫʧʫʱʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ 

ʧʨʠʥʷʪʳʭ ʨʝʰʝʥʠʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʭ ʚʥʝʜʨʝʥʠʡ ʧʦʤʦʛʘʝʪ ʦʙʝʩʧʝʯʠʪʴ ʥʝʧʨʝʨʳʚʥʦʩʪʴ 

ʧʨʦʮʝʩʩʘ ʚ ʮʠʢʣʝ ʘʫʜʠʪʘ [24, 25, 29, 30, 33] . 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʥʪʝʨʚʴʶ ʩ ʞʝʥʱʠʥʘʤʠ, ʧʝʨʝʞʠʚʰʠʤʠ ʢʨʠʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʫʛʨʦʞʘʶʱʝʝ ʞʠʟʥʠ, ʥʝʦʙʭʦʜʠʤʘ ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʥʘʚʳʢʘʤ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ. 

ʆʙʱʝʥʠʝ ʩ ʞʝʥʱʠʥʘʤʠ, ʤʘʪʝʨʷʤʠ, ʩʝʤʴʷʤʠ ï ʵʪʦ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʧʝʨʩʦʥʘʣʘ, ʫʯʘʩʪʚʫʶʱʝʛʦ ʚ ʦʢʘʟʘʥʠʠ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʫʩʣʫʛ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʝʥʠʝ, ʘ ʚ 

ʩʣʫʯʘʷʭ ʘʫʜʠʪʘ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʝ ʞʝʥʱʠʥ, ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʫʤʝʥʠʝ ʩʣʫʰʘʪʴ ʠ ʩʦʟʜʘʚʘʪʴ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʘ ʧʦʣʝʟʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʚ ʧʦʠʩʢʝ ʠʩʪʠʥʥʳʭ ʧʨʠʯʠʥ ʫʧʫʱʝʥʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ [8, 13, 35]. 

ɺ ʧʨʘʢʪʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʘʫʜʠʪ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʛʫʣʷʨʥʳʝ 

ʩʦʙʨʘʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʜʣʷ ʧʦʜʨʦʙʥʦʛʦ ʦʙʩʫʞʜʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʝʚ ʝʜʚʘ ʥʝ ʧʦʛʠʙʰʠʭ 

ʞʝʥʱʠʥ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʚʝʜʝʥʠʷ ʩ ʜʦʢʘʟʘʪʝʣʴʥʦ-

ʦʙʦʩʥʦʚʘʥʥʳʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ. ɸʫʜʠʪ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʦʩʥʦʚʘʥ ʥʘ ʫʚʘʞʝʥʠʠ, 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʠʩʢʣʶʯʝʥʠʠ ʦʙʚʠʥʝʥʠʷ ʠ ʥʘʢʘʟʘʥʠʷ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʘʫʜʠʪʘ 

ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʷʚʣʷʝʪʩʷ ʧʨʠʥʷʪʠʝ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦʯʝʢ ʟʨʝʥʠʷ ʞʝʥʱʠʥ. ʇʨʠ ʘʫʜʠʪʝ 

ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʨʝʢʦʤʝʥʜʘʮʠʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʫʣʫʯʰʝʥʠʷʭ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ. 

ɼʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʦʤʦʱʠ ʤʘʪʝʨʷʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʝʨʩʦʥʘʣʫ, ʨʘʙʦʪʘʶʱʝʤʫ ʚ ʦʙʣʘʩʪʠ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʫʩʣʫʛ, ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʢʦʥʢʨʝʪʥʳʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʘ ʫʨʦʚʥʝ ʫʯʨʝʞʜʝʥʠʷ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʭ ʚʳʧʦʣʥʝʥʠʝ[16, ʩ.41]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʫʙʣʠʢʘʮʠʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʮʝʥʢʠ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʤʦʱʠ ʤʘʪʝʨʷʤ ʠ ʜʝʪʷʤ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʳʪ 

ʤʥʦʛʠʭ ʩʪʨʘʥ ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʪʘʢʠʭ ʢʘʢ ʊʘʜʞʠʢʠʩʪʘʥ, ʄʦʣʜʦʚʘ, ʋʟʙʝʢʠʩʪʘʥ, 

ʈʦʩʩʠʷ, ʂʘʟʘʭʩʪʘʥ [2,18-20, 22, 24, 27, 37, 39, 40]. 

ɸʫʜʠʪ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ, ʥʦ ʠ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ [7, 

49, 50, 52]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʫʜʠʪʘ ʘʢʫʰʝʨʩʢʠʭ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ 

ʠʩʪʠʥʥʳʝ ʧʨʠʯʠʥʳ ʨʘʟʚʠʪʠʷ ʪʷʞʝʣʳʭ ʩʦʩʪʦʷʥʠʡ ʞʝʥʱʠʥ [47]. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʮʝʥʢʠ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʧʦʤʦʱʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ɺʆɿ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ 

ʷʚʣʷʝʪʩʷ ʈʫʢʦʚʦʜʩʪʚʦ ɺʆɿ çʀʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʩʪʘʮʠʦʥʘʨʥʦʡ ʧʦʤʦʱʠ 

ʞʝʥʱʠʥʘʤ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʤè. ʇʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʦʮʝʥʢʘ ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʧʨʝʨʳʚʥʦʡ ʧʦʤʦʱʠ, 

ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʤʘʪʝʨʷʤ ʠ ʜʝʪʷʤ, ʦʮʝʥʢʘ ʫʚʘʞʝʥʠʷ ʧʨʘʚ ʧʘʮʠʝʥʪʘ. 

ʇʨʠ ʦʮʝʥʢʝ ʥʝʦʙʭʦʜʠʤʘ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ ʫʯʨʝʞʜʝʥʠʷ ʙʝʟ ʦʙʚʠʥʝʥʠʡ ʠ 

ʥʘʢʘʟʘʥʠʡ, ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʦʥʢʨʝʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʤʦʱʠ ʠ 

ʩʦʟʜʘʥʠʷ ʣʦʢʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʨʘʟʚʠʪʠʷ ʧʦʪʝʥʮʠʘʣʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ [11]. 
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ɼʣʷ ʜʦʩʪʦʚʝʨʥʦʡ ʦʮʝʥʢʠ ʥʝʦʙʭʦʜʠʤ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ï 

ʧʦʢʘʟʘʪʝʣʠ ʫʯʨʝʞʜʝʥʠʷ, ʦʮʝʥʢʘ ʠʩʪʦʨʠʡ ʨʦʜʦʚ, ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʨʘʢʪʠʢʘʤʠ ʚ ʫʯʨʝʞʜʝʥʠʝ, 

ʠʥʪʝʨʚʴʶ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʤʘʪʝʨʝʡ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʦʢʘʟʳʚʘʝʤʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʷʚʣʷʶʪʩʷ ʥʘʨʘʱʠʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʘ, ʩʚʷʟʴ ʩ ʧʝʨʩʦʥʘʣʦʤ, ʨʘʟʨʘʙʦʪʢʘ 

ʧʣʘʥʦʚ ʧʦ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʦʤʦʱʠ ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʫʯʨʝʞʜʝʥʠʷ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʩ ʫʯʝʪʦʤ ʯʝʪʳʨʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʆʩʥʦʚʥʳʤʠ 

ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʩʝʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ 

ʵʢʩʧʝʨʪʘʤʠ ɺʆɿ, ʷʚʣʷʶʪʩʷ ʤʦʜʝʣʴ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʪʘʥʜʘʨʪʘʭ, 

ʚʦʚʣʝʯʝʥʠʝ ʤʝʩʪʥʳʭ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʨʘʙʦʪʥʠʢʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʥʘ 

ʜʝʡʩʪʚʠʷ, ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʢʘʢ ʚ ʤʘʩʰʪʘʙʘʭ ʩʪʨʘʥʳ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ 

ʦʪʜʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ[42]. 
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ÝÔàÌÞÔ ÖßØÌÖ ÎÌ ØÚÐÌÜÚÙß ÖÊÐÌÖÚÙ  

(äÌÜ׳Ô ÌÐÌÍÔ¾Þ) 

Øìץýìðô þìץ״ôץúþ ¬ûñĄùô״úð þì״÷ô÷ô ìðìíôČþô øÿúýôü, øìùíìĆ״ú úôð íì ýôĀìþô üìýúùôðìùô 

öÿøìö íì øúðìüúùÿ öðìöúù.  
Øìîúðô þìðץôץúþ ¬øìĆ÷ÿøúþ ðìü ùìĄüôċ״úô Cochrane, PubMed îì Scopus úôðô ýôĀìþô öÿøìö 

íì øúðìüúùÿ öðìöúù.  
Ìó þì״÷ô÷ô ýìüăìĄøì״úô ìðìíôČþ øÿìõċù öìüðì Ąÿð, öô íì üìýúùôðìùô öʫøìöô íúýôĀìþ ðìü 

ýú÷״úô úāôü þìîìֹוֹוʫ״ô óôČð óúĕôü øñïìüðìð. ÐñĀôùôþýôċ״úô ýôĀìþô üìýúùôðìùô öʫøìö, öúùýñûýôċô 

ÞßÞ úôðô ýôĀìþô öÿøìö íìüúô øÿ״úĀôóìþô ýì÷úøìþôô øúðìüúù îì öðìöúù, îúíìýþìïôô 
ùôĄúùðô״ìùðìô ýì÷úøìþôô óìùúù îì öðìöúù ìó ðìüìֹוìô ýôĀìþô Čüôô þôíí, ֹוìùíì״ú, ֹוÿóĆ״úô úù îì 
øìùĀôìþ״úô ýôĀìþô üìýúùôðìùô öʫøìö ûñĄùô״úð Ąÿðììùð. ØìĆ÷ÿøúþ״úô ìðìíôČþ ðìü íúüìô ìÿðôþô 

  .ô÷ öìüðì Ąÿðìùð÷״ÿ÷úðì, þìץúô Āìî״ú÷ìþ״
Öì÷ôðîúòìĕú: ýôĀìþô öʫøìöô øúðìüúù, Āìîþô øúðìü, ֹוìùíì״ú îì ֹוÿóĆ״úô ýôĀìþô öʫøìöô 

øúðìüúù, îúýôþì״úô ìüóČíôô ýôĀìþ. 
 

ʂɸʏɽʉʊɺʆ ʇʆʄʆʑʀ ʄɸʊɽʈʗʄ ʀ ɼɽʊʗʄ (ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ) 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʝʜʩʪʘʚʠʪʴ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʢʘʩʘʶʱʠʭʩʷ 

ʢʘʯʝʩʪʚʘ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʤʘʪʝʨʷʤ ʠ ʜʝʪʷʤ.  

ʄʘʪʝʨʠʘʣ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʜʘʥʥʳʝ ʧʫʙʣʠʢʘʮʠʡ ʦ ʢʘʯʝʩʪʚʝ ʧʦʤʦʱʠ ʤʘʪʝʨʷʤ ʠ ʜʝʪʷʤ ʠʟ Cochrane, 

PubMed ʠ Scopus. 

ʈʝʟʫʣʴʪʘʪʳ. ʀʟ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʢʘʟʘʥʠʶ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʤʦʱʠ ʫʜʝʣʷʝʪʩʷ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʝʬʠʥʠʮʠʠ ʢʘʯʝʩʪʚʘ ʧʦʤʦʱʠ, ʢʦʥʮʝʧʮʠʷ 

ɺʆɿ ʢʘʯʝʩʪʚʘ ʧʦʤʦʱʠ ʜʣʷ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʝʡ ʠ ʜʝʪʝʡ, ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʴʷ ʞʝʥʱʠʥ ʠ 

ʜʝʪʝʡ ʦʪ ʩʪʝʧʝʥʠ ʢʘʯʝʩʪʚʝʥʥʦ ʦʢʘʟʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʘʩʧʝʢʪʳ, ʢʦʤʧʦʥʝʥʪʳ ʠ ʚʳʛʦʜʳ ʢʘʯʝʩʪʚʝʥʥʦ 

ʦʢʘʟʘʥʥʦʡ ʧʦʤʦʱʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ ʦʙ ʘʫʜʠʪʝ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ, ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʝ 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ ʥʝʧʨʝʨʳʚʥʳʡ ʮʠʢʣ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʤʦʱʠ ʤʘʪʝʨʷʤ ʠ ʜʝʪʷʤ. 

ɿʘʢʣʶʯʝʥʠʝ. ʂʘʯʝʩʪʚʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ, ʦʢʘʟʘʥʥʘʷ ʦʪʜʝʣʴʥʳʤ ʧʘʮʠʝʥʪʘʤ ʠ ʢʦʥʪʠʥʛʝʥʪʫ ʚ 

ʮʝʣʦʤ, ʫʣʫʯʰʘʶʪ ʧʦʢʘʟʘʪʝʣʠ ʟʜʦʨʦʚʴʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʯʝʩʪʚʦ ʧʦʤʦʱʠ ʤʘʪʝʨʷʤ, ʤʘʪʝʨʠʥʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ, ʘʩʧʝʢʪʳ ʠ ʢʦʤʧʦʥʝʥʪʳ 

ʢʘʯʝʩʪʚʘ ʧʦʤʦʱʠ ʤʘʪʝʨʷʤ, ʠʥʩʪʨʫʤʝʥʪʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ. 
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QUALITY OF CARE FOR MOTHERS AND CHILDREN (LITERAT URE REVIEW)  

The purpose of the study is to present an analysis of modern literary sources regarding the quality of care 

for mothers and children. 

The material of the study is data from publications on the quality of care for mothers and children from 

Cochrane, PubMed and Scopus. 

Results. From the analysis of literary sources, it has been established that in recent years, much attention has 

been paid to the provision of quality assistance in recent years. The definitions of quality of care, the WHO concept 

of quality of care for the health of mothers and children, the dependence of women's and children's health indicators 

on the degree of quality medical care, aspects, components and benefits of quality care are presented. The literature 

data on the audit of critical cases as a tool that provides a continuous cycle of providing quality care to mothers and 

children are analyzed. 

Conclusion. High-quality medical care provided to individual patients and the contingent as a whole 

improves health indicators. 

Key words: quality of care for mothers, maternal mortality, aspects and components of the quality of care for 

mothers, quality assessment tools. 
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ʋɼʂ:616-089 

ʉʆɺʈɽʄɽʅʅɸʗ ʊɽʅɼɽʅʎʀʗ ʍʀʈʋʈɻʀʏɽʉʂʆɻʆ ʃɽʏɽʅʀʗ 

ʋʈɽʊɽʈʆʃʀʊʀɸɿɸ  

(ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ) 

 

ʋʩʤʦʥʦʚ ɹ.ʅ. 

ʊʘʜʞʠʢʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸʙʫʘʣʠ ʠʙʥ ʉʠʥʦ 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʋʣʫʯʰʝʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʣʝʯʝʥʠʷ ʫʨʝʪʝʨʦʣʠʪʠʘʟʘ, ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ 

ʧʨʠʤʝʥʝʥʠʷ ʤʘʣʦʠʥʚʘʟʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʫʨʝʪʝʨʦʣʠʪʠʘʟʘ ʚ ʩʪʨʫʢʪʫʨʝ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ. ʇʦ 

ʜʘʥʥʳʤ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʚ ʧʦʩʣʝʜʥʠʝ 10-ʣʝʪʠʝ ʄʂɹ ʜʦʩʪʠʛʘʝʪ ʜʦ 45% ʚ 

ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʫʨʦʣʦʛʠʯʝʩʢʠʭ ʥʦʟʦʣʦʛʠʡ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʪʘʢʪʠʢʦʡ ʨʘʜʠʢʘʣʴʥʦʛʦ 

ʣʝʯʝʥʠʷ ʄʂɹ, ʚ ʯʘʩʪʥʦʩʪʠ ʫʨʝʪʝʨʦʣʠʪʠʘʟʘ, ʷʚʣʷʝʪʩʷ ʭʠʨʫʨʛʠʯʝʩʢʠʡ ʤʝʪʦʜ [2,23,51]. ʇʦ 

ʜʦʩʪʠʞʝʥʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʧʘ ʫʨʦʣʦʛʠʠ, ʪʘʢʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʢʘʢ ʜʠʩʪʘʥʮʠʦʥʥʘʷ 

ʣʠʪʦʪʨʠʧʩʠʷ, ʧʝʨʢʫʪʘʥʥʘʷ ʥʝʬʨʦʣʠʪʦʪʨʠʧʩʠʷ ʠ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʩʪʘʣʠ ʦʜʥʠʤ 

ʠʟ ʯʘʩʪʳʭ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʦʧʝʨʘʮʠʠ ʧʨʠ ʄʂɹ [5,24,57]. ʆʜʥʘʢʦ ʧʨʘʢʪʠʢʘ 

ʧʦʢʘʟʘʣʘ, ʯʪʦ ʜʘʞʝ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ 

ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʚʦʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ [8,30,59]. ʇʦʩʣʝʜʥʝʝ ʩʚʷʟʘʥʦ ʩ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʬʨʘʛʤʝʥʪʘʮʠʝʡ ʢʘʤʥʷ ʠ ʝʝ ʦʩʪʘʪʦʯʥʳʭ ʷʚʣʝʥʠʡ, 

ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ, ʘ ʧʦʨʦʡ ʩʣʦʞʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʢʘʢ ʩʧʝʮʠʬʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʚʝʜʫʱʠʭ ʢ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʘʮʠʝʥʪʘ ʦʪ 

ʧʦʣʫʯʘʝʤʦʛʦ ʣʝʯʝʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʘ ʘʚʪʦʨʦʚ [1,19,54] ʩʪʦʣʴ ʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ (ʜʦ 28,0%), ʩʚʷʟʳʚʘʶʪ ʩ ʥʝʚʝʨʥʦ ʚʳʙʨʘʥʥʦʡ 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʪʘʢʪʠʢʦʡ, ʯʪʦ ʟʘʯʘʩʪʫʶ ʩʚʷʟʘʥʦ ʩ ʨʘʥʝʝ ʧʝʨʝʥʝʩʝʥʥʳʤʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘʤʠ. 

ʂʘʩʘʪʝʣʴʥʦ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʣʝʪʘʣʴʥʦʩʪʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʧʦ ʧʦʚʦʜʫ 

ʄʂɹ, ʧʦ ʜʘʥʥʳʤ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ, ʜʦʩʪʠʛʘʝʪ ʜʦ 3,0%, ʯʪʦ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʘʜʝʢʚʘʪʥʦʡ 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʪʘʢʪʠʢʠ [10,38,66]. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʪʘʢʪʠʢʘ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʧʨʠ ʄʂɹ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʨʦʛʥʦʟʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʠ, ʧʦ ʩʫʪʠ, ʩʯʠʪʘʝʪʩʷ ʚʝʩʴʤʘ 

ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʪʨʝʙʫʶʱʝʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ.  

ʇʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʠʯʠʥʘʤ ʜʦ ʩʠʭ ʧʦʨ ʚʦʧʨʦʩ ʚʳʙʦʨʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʝʪʦʜʘ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʫʨʝʪʝʨʦʣʠʪʠʘʟʘ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ [3,37,69]. ʕʪʦʤʫ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʤʥʦʛʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʨʘʟʤʝʨʳ ʠ ʣʦʢʘʣʠʟʘʮʠʷ ʢʦʥʢʨʝʤʝʥʪʘ ʚ ʤʦʯʝʪʦʯʥʠʢʝ, 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʢʘʤʥʷ, ʠʥʚʘʟʠʚʥʦʩʪʴ ʤʝʪʦʜʘ, ʨʘʥʝʝ ʧʝʨʝʥʝʩʝʥʥʳʝ ʦʧʝʨʘʮʠʠ 

ʫ ʧʘʮʠʝʥʪʘ, ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʦʩʣʦʞʥʝʥʠʷ, ʚʦʟʤʦʞʥʳʝ ʘʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ ʤʦʯʝʚʳʭ ʧʫʪʝʡ ʠ 

ʜʨ. ʇʨʠ ʵʪʦʤ ʟʘʯʘʩʪʫʶ ʥʝʚʦʟʤʦʞʥʦ ʚʳʷʚʠʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʬʘʢʪʦʨʳ, ʯʪʦ ʚ ʨʘʟʳ 

ʫʩʣʦʞʥʷʝʪ ʢʘʢ ʚʳʙʦʨ ʘʜʝʢʚʘʪʥʦʛʦ ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ, ʪʘʢ ʠ ʝʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ [12,41,53].  

ɺʩʝ ʫʢʘʟʘʥʥʦʝ, ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʫʨʝʪʝʨʦʣʠʪʠʘʟʘ ʚ 

ʧʨʦʞʠʚʘʝʤʦʤ ʨʝʛʠʦʥʝ, ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʦʚ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ, ʩ ʫʯʝʪʦʤ ʣʦʢʘʣʠʟʘʮʠʠ, ʨʘʟʤʝʨʘ ʠ ʩʪʨʫʢʪʫʨʳ ʢʘʤʥʝʡ, ʘ 

ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩ ʤʝʪʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ 

ʫʨʝʪʝʨʦʣʠʪʠʘʟʝ.  

ʄʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ ï ʛʣʦʙʘʣʴʥʘʷ ʧʘʪʦʣʦʛʠʷ ʩ ʥʘʨʘʩʪʘʶʱʝʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ. ʏʘʩʪʦʪʘ ʨʝʮʠʜʠʚʦʚ ʄʂɹ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 10 ʜʦ 75%, 

ʯʪʦ ʩʦʟʜʘʝʪ ʢʨʠʟʠʩ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʧʦʨʘʞʝʥʥʳʭ ʨʝʛʠʦʥʘʭ [6,39]. 

ʕʧʠʜʝʤʠʦʣʦʛʠʷ ʄʂɹ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ ɸʬʨʠʢʠ ʠ ɸʟʠʠ ʦʩʪʘʝʪʩʷ ʧʣʦʭʦ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʵʢʩʪʨʘʧʦʣʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ [26,52].  

ʍʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʢʘʤʥʝʡ ʚ ʧʦʯʢʘʭ ʠ ʤʦʯʝʪʦʯʥʠʢʘʭ ʟʘʚʠʩʠʪ ʦʪ ʣʦʢʘʣʠʟʘʮʠʠ 

ʢʘʤʥʷ, ʝʛʦ ʨʘʟʤʝʨʘ, ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʘʮʠʝʥʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʯʨʝʞʜʝʥʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 
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ʜʝʥʴ ʜʦʩʪʫʧʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʄʂɹ ʚʢʣʶʯʘʶʪ ʥʘʨʫʞʥʫʶ ʫʜʘʨʥʦ-ʚʦʣʥʦʚʫʶ 

ʣʠʪʦʪʨʠʧʩʠʶ (ɼʋɺʃ), ʯʨʝʩʢʦʞʥʫʶ ʥʝʬʨʦʣʠʪʦʪʦʤʠʶ (ʏʅʃ), ʫʨʝʪʝʨʦʨʝʥʦʩʢʦʧʠʶ (ʋʈʉ), 

ʚʢʣʶʯʘʷ ʛʠʙʢʫʶ ʠ ʧʦʣʫʞʝʩʪʢʫʶ ʫʨʝʪʝʨʦ-ʩʢʦʧʠʶ. ʆʜʥʘʢʦ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ 

ʵʥʜʦʫʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʧʳʪʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ɸʬʨʠʢʠ ʢ ʶʛʫ ʦʪ ʉʘʭʘʨʳ 

(ɸʖʉ) ʙʦʣʴʰʠʥʩʪʚʦ ʫʨʦʣʦʛʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʚ ʵʪʠʭ ʨʝʛʠʦʥʘʭ ʧʦ-ʧʨʝʞʥʝʤʫ ʨʘʩʩʤʘʪʨʠʚʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʨʳʪʦʡ ʭʠʨʫʨʛʠʠ ʢʘʤʥʝʡ ʧʦʯʝʢ ʠ ʤʦʯʝʪʦʯʥʠʢʦʚ [51]. ɺ ʵʪʦʤ ʦʙʟʦʨʝ 

ʠʩʩʣʝʜʫʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʄʂɹ ʚʝʨʭʥʠʭ ʤʦʯʝʚʳʭ 

ʧʫʪʝʡ ʩ ʫʯʝʪʦʤ ʠʤʝʶʱʠʭʩʷ ʢʣʠʥʠʯʝʩʢʠʭ ʨʫʢʦʚʦʜʩʪʚ.   

ɺ ʮʝʣʦʤ, ʥʝʬʨʦʣʠʪʠʘʟ ʟʘʥʠʤʘʝʪ ʜʦ 45% ʩʨʝʜʠ ʟʘʙʦʣʝʚʘʥʠʡ ʄɺʉ, ʯʪʦ ʠʤʝʝʪ ʩʪʦʡʢʫʶ 

ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʮʠʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʪʨʘʥʳ. ʇʨʠ ʵʪʦʤ 

ʵʪʦ ʪʘ ʧʘʪʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʪʨʫʜʦʩʧʦʩʦʙʥʦʤ (30-60 

ʣʝʪ) ʚʦʟʨʘʩʪʝ [15,43]. ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ ʩʯʠʪʘʶʪ, ʯʪʦ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʥʘʣʠʯʠʝ ʪʷʞʝʣʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʠʥʚʘʣʠʜʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʥʝʬʨʦʣʠʪʠʘʟ ʦʪʥʦʩʠʪʩʷ ʢ ʦʜʥʦʡ ʠʟ ʧʘʪʦʣʦʛʠʡ, ʠʤʝʶʱʠʭ 

ʟʥʘʯʠʤʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʮʝʥʢʘʤ 

ʚʝʜʫʱʠʭ ʢʣʠʥʠʢ [9] ʧʦʩʣʝʜʥʝʝ 10-ʣʝʪʠʝ ʥʘ ʚʩʝʤ ʟʝʤʥʦʤ ʰʘʨʝ ʠʤʝʝʪʩʷ ʨʦʩʪ ʧʘʪʦʣʦʛʠʡ 

ʄɺʉ, ʯʪʦ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʟʘ 2014 ʛʦʜ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 850'000. ʇʨʠ ʵʪʦʤ ʘʙʩʦʣʶʪʥʳʡ 

ʧʨʠʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʟʘ 12 ʣʝʪ - ʩʦʩʪʘʚʠʣ 35%. ɸʥʘʣʠʟ ʘʚʪʦʨʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʟʘ ʧʝʨʠʦʜ 2003-2013 ʛʦʜʳ ʧʨʠʨʦʩʪ ʦʢʘʟʘʣʩʷ ʚ ʧʨʝʜʝʣʝ 17,8%, ʪ.ʝ. ʝʩʣʠ ʚ 2003 ʛʦʜʫ 

ʘʙʩʦʣʶʪʥʦʝ ʯʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ʩʦʩʪʘʚʠʣʦ 178'417, ʪʦ ʢ 2013 ï ʦʥʦ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 210'119. 

ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ, ʩʪʘʪʠʩʪʠʢʘ ʄʠʥʟʜʨʘʚʘ ʈʌ, ʩʦʦʙʱʠʣʦ, ʯʪʦ ʚ 2015 ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ 

ʧʘʮʠʝʥʪʦʚ ʩ ʧʘʪʦʣʦʛʠʷʤʠ ʄɺʉ ʠʤʝʣʦ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ, ʠ ʚ ʢʦʥʮʝ ʛʦʜʘ, ʧʦ ʪʘʢʠʤ 

ʨʝʛʠʦʥʘʤ, ʢʘʢ ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ (1234,7), ʅʝʥʝʮʢʠʡ ɸʆ (989,7), ɸʤʫʨʩʢʘʷ ʦʙʣʘʩʪʴ (939,1), 

ʅʦʚʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ (926,9) ʵʪʦ ʮʠʬʨʘ ʜʦʩʪʠʛʘʣʘ 857'701 ʩʣʫʯʘʝʚ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢ 

100'000 ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʦʤ ʩʦʩʪʘʚʣʷʣʦ 586,4 [14].  

ɺ 2019 ʛʦʜʫ ʚ ʈʦʩʩʠʠ ʚʳʷʚʣʝʥʦ 889 891 ʩʣʫʯʘʝʚ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʘ ʧʨʠʨʦʩʪ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩ 2005 ʛʦʜʘ ʩʦʩʪʘʚʠʣ 35,5%. ʅʘ ʜʦʣʶ ʄʂɹ ʧʨʠʭʦʜʠʪʩʷ ʜʦ 50-60% 

ʧʘʮʠʝʥʪʦʚ ʫʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʮʠʦʥʘʨʦʚ, ʟʘʯʘʩʪʫʶ ʛʦʩʧʠʪʘʣʠʟʠʨʫʝʤʳʭ ʧʦ ʵʢʩʪʨʝʥʥʳʤ 

ʧʦʢʘʟʘʥʠʷʤ. ʇʨʠ ʵʪʦʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʧʨʦʩʥʠʢʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʳʷʚʣʝʥʠʝ 

ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʄʂɹ ʩʨʝʜʠ ʧʦʧʫʣʷʮʠʠ, ʥʝʪ [16, ʩ.55]. 

ɸ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ [11] ʯʘʩʪʦʪʘ ʄʂɹ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʘʷ: 300 

ʧʘʮʠʝʥʪʦʚ ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʈɹ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʟʦʥʝ 

ʧʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʄʂɹ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦʡ ʧʘʪʦʣʦʛʠʝʡ ʧʦʜʚʝʨʞʝʥʳ ʚʩʝ 

ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ, ʚʢʣʶʯʘʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ʅʦ ʯʘʱʝ ʚʩʝʛʦ ʵʪʦ ʣʶʜʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʠ ʄʂɹ ʫ ʤʫʞʯʠʥ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ 3 ʨʘʟʘ ʯʘʱʝ, ʯʝʤ ʫ ʞʝʥʱʠʥ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʤ ʛʨʫʧʧʦʡ ʘʚʪʦʨʦʚ ʅʀʀ ʫʨʦʣʦʛʠʠ ʠ 

ʠʥʪʝʨʚʝʥʮʠʦʥʥʦʡ ʨʘʜʠʦʣʦʛʠʠ ʠʤ. ʅ.ɸ. ʃʦʧʘʪʢʠʥʘ, ʄ.ʖ. ʇʨʦʩʷʥʥʠʢʦʚʳʤ ʠ ʩʦʘʚʪ. (2022) 

[50], ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʚʨʝʤʝʥʥʳʭ ʚʟʛʣʷʜʦʚ ʥʘ ʩʢʨʠʥʠʥʛ ʄʂɹ, ʩ ʧʦʤʦʱʴʶ ʧʨʠʤʝʥʝʥʠʷ 

ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʢʘʤʥʝʡ ʄɺʇ. ɸʥʘʣʠʟʫ ʧʦʜʚʝʨʛʥʫʪʦ 

ʘʥʢʝʪʠʨʦʚʘʥʠʝ 700 ʤʫʞʯʠʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 40 ʜʦ 80 ʣʝʪ, ʟʘ ʧʝʨʠʦʜ 2020-2021 ʛʦʜʳ, ʥʘ ʙʘʟʝ 

ʢʘʙʠʥʝʪʘ ʤʫʞʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ɹʋ çɻɹ ˉ1è ʛ. ʏʝʙʦʢʩʘʨʳ (ʈʝʩʧʫʙʣʠʢʘ ʏʫʚʘʰʠʷ).  

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʫʧʧ ʨʠʩʢʘ ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʆʧʨʦʩʥʠʢ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʢʘʤʥʝʡ ʄɺʉ. ʉʦʛʣʘʩʥʦ ʩʫʤʤʝ ʙʘʣʣʦʚ ʦʧʨʦʩʥʠʢʘ, ʩʬʦʨʤʠʨʦʚʘʥʦ 

2 ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ: ʥʠʟʢʠʡ ʨʠʩʢ (0-1 ʙʘʣʣ) ʠ ʚʳʩʦʢʠʡ ʨʠʩʢ (2-8 ʙʘʣʣʦʚ). ɼʣʷ ʚʘʣʠʜʘʮʠʠ 

ʦʧʨʦʩʥʠʢʘ ʚʩʝʤ ʨʝʩʧʦʥʜʝʥʪʘʤ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʫʤʤʳ ʙʘʣʣʦʚ ʚʳʧʦʣʥʷʣʠ ʋɿʀ ʧʦʯʝʢ ʠ 

ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ, ʘ ʧʘʮʠʝʥʪʘʤ ʩ ʚʳʷʚʣʝʥʥʳʤʠ ʢʘʤʥʷʤʠ ʨʘʟʤʝʨʘʤʠ ʙʦʣʝʝ 3 ʤʤ - ʄʉʂʊ. ʀʟ 

700 ʦʧʨʦʰʝʥʥʳʭ ʚʳʷʚʣʝʥʦ 54 ʨʝʩʧʦʥʜʝʥʪʘ ʩ ʢʘʤʥʷʤʠ ʧʦʯʝʢ: 11 ï ʚ ʛʨʫʧʧʝ ʥʠʟʢʦʛʦ ʨʠʩʢʘ 

ʠ 43 ï ʚ ʛʨʫʧʧʝ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ. ʉʫʤʤʘʨʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʄʂɹ ʚ ʠʟʫʯʘʝʤʦʡ 

ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʘʚʠʣʘ 7,7%.  

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʫʤʤʳ ʙʘʣʣʦʚ ʦʪʤʝʯʝʥʦ ʧʨʦʛʨʝʩʩʠʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʠʭ 

ʨʘʟʤʝʨʦʚ ʢʦʥʢʨʝʤʝʥʪʦʚ ʦʪ 3,1 ʤʤ ʜʦ 29 ʤʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʘʚʪʦʨʘʤʠ ʤʝʪʦʜ ʩʢʨʠʥʠʥʛʘ ʄʂɹ ʧʨʠ ʧʦʤʦʱʠ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʦʙʣʘʜʘʝʪ 
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ʭʦʨʦʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ: 76,63% ʠ 98,30%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʦʙʟʦʨʥʦʡ ʩʪʘʪʴʝ A. Cassell ʩ ʩʦʘʚʪ. (2020) [72], ʧʦʩʚʷʱʝʥʥʘʷ ʭʠʨʫʨʛʠʯʝʩʢʦʤʫ 

ʣʝʯʝʥʠʶ ʫʨʝʪʝʨʦʣʠʪʠʘʟʘ ʩ ʫʯʝʪʦʤ ʠʤʝʶʱʠʭʩʷ ʢʣʠʥʠʯʝʩʢʠʭ ʨʫʢʦʚʦʜʩʪʚ. ʆʙʟʦʨ ʦʭʚʘʪʳʚʘʝʪ 

ʙʘʟʘ ʜʘʥʥʳʭ ʧʦʩʣʝʜʥʠʭ 30 ʣʝʪ (ʩ 1990 ʧʦ 2020 ʛʦʜ), ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʜʠʮʠʥʩʢʠʭ 

ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʠ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʙʘʟ ʜʘʥʥʳʭ PubMed, Google Scholar ʠ African Journals 

Online.  

ɸʥʘʣʠʟʫ ʧʦʜʚʝʨʛʥʫʪʳ ʪʘʢʠʝ ʢʨʠʪʝʨʠʠ, ʢʘʢ ʜʝʤʦʛʨʘʬʠʷ, ʚʦʟʨʘʩʪ, ʩʦʩʪʘʚ ʠ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʘʤʥʝʡ, ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʫʨʝʪʝʨʦʣʠʪʠʘʟʘ, ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʥʘʣʠʯʠʝ 

ʠʥʬʝʢʮʠʠ, ʚʠʟʫʘʣʠʟʘʮʠʷ, ʣʝʯʝʥʠʝ ʠ ʠʩʭʦʜ ʟʘʙʦʣʝʚʘʥʠʷ. ɺʩʝ ʢʘʤʥʠ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ 

ʚʜʦʣʴ ʧʦʯʝʯʥʳʭ ʯʘʰʝʯʝʢ ʠʣʠ ʣʦʭʘʥʢʠ, ʙʳʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ ʧʦʯʝʯʥʳʝ ʢʘʤʥʠ, ʠ ʥʝ 

ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʤʘʪʝʨʠʘʣ. 

ʇʨʠ ʵʪʦʤ ʘʚʪʦʨʳ ʚʳʷʚʠʣʠ, ʯʪʦ ʚ ʉʝʥʝʛʘʣʝ, ʂʦʥʛʦ-ɹʨʘʟʟʘʚʠʣʝ, ʅʠʛʝʨʠʠ, ɹʫʨʢʠʥʘ-

ʌʘʩʦ, ʂʝʥʠʠ, ʎʝʥʪʨʘʣʴʥʦʘʬʨʠʢʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ (ʎɸʈ), ʄʘʣʠ, ɹʝʥʠʥʘ ʠ ʏʘʜʘ ʩʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʩ ʫʨʝʪʝʨʦʣʠʪʠʘʟʦʤ ʩʦʩʪʘʚʣʷʣʦ 39,1 ʛʦʜʘ, ʚʘʨʴʠʨʦʚʘʚʰʠʝ ʦʪ 0,2 ʜʦ 88 ʣʝʪ. 

ɹʦʣʝʝ ʪʦʛʦ, ʚ ʪʘʢʠʭ ʨʝʛʠʦʥʘʭ, ʢʘʢ ʂʦʥʛʦ-ɹʨʘʟʟʘʚʠʣʴ, ʅʠʛʝʨʠʷ, ɹʫʨʢʠʥʘ-ʌʘʩʦ ʠ ʂʝʥʠʷ, 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʦʩʪʘʚʦʤ ʢʘʤʥʝʡ ʦʢʘʟʘʣʦʩʴ ʦʢʩʘʣʘʪ ʢʘʣʴʮʠʷ [73]. ɺ 48,3% 

ʩʣʫʯʘʷʭ ʢʘʤʥʠ ʣʦʢʘʣʠʟʦʚʘʣʠʩʴ ʚ ʧʦʯʢʘʭ, ʚ 34,1% - ʚ ʤʦʯʝʪʦʯʥʠʢʘʭ. ʆʢʦʣʦ 42,9% ʢʘʤʥʝʡ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʧʦ ʭʦʜʫ ʧʨʘʚʳʭ ʚʝʨʭʥʠʭ ʤʦʯʝʚʳʭ ʧʫʪʝʡ, 34,1% - ʩʣʝʚʘ ʠ ʚ ʩʨʝʜʥʝʤ 4,2% - 

ʙʠʣʘʪʝʨʘʣʴʥʦ.  

ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʫʨʝʪʝʨʦʣʠʪʠʘʟʘ, ʛʜʝ 

ʧʨʦʚʝʜʝʥʠʝ ʂʊ ʥʝʚʦʟʤʦʞʥʦ, ʩʯʠʪʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʪʨʘʥʩʘʙʜʦʤʠʥʘʣʴʥʦʛʦ ʋɿ-

ʩʢʘʥʠʨʦʚʘʥʠʷ, ʚʥʫʪʨʠʚʝʥʥʦʡ ʫʨʦʛʨʘʬʠʠ ʠ ʦʙʟʦʨʥʦʡ ʨʝʥʪʛʝʥʦʛʨʘʤʤʳ [73].  

ʕʧʠʜʝʤʠʦʣʦʛʠʷ ʄʂɹ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ ɸʬʨʠʢʠ ʠ ɸʟʠʠ ʦʩʪʘʝʪʩʷ ʧʣʦʭʦ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʵʢʩʪʨʘʧʦʣʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ [23,51]. ɺ ʩʪʨʘʥʘʭ 

ʘʬʨʦʘʟʠʘʪʩʢʦʛʦ ʧʦʷʩʘ (ʉʝʚʝʨʥʘʷ ɸʬʨʠʢʘ, ɹʣʠʞʥʠʡ ɺʦʩʪʦʢ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʘʷ ɸʟʠʷ), ʙʦʣʝʝ 

ʚʳʩʦʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʄʂɹ (ʩʦʩʪʘʚʣʷʝʪ 40-50% ʩʨʝʜʠ ʫʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʪʦʣʦʛʠʡ), ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʛʣʦʙʘʣʴʥʳʤ ʧʦʪʝʧʣʝʥʠʝʤ.  

ʈʘʩʪʫʱʘʷ ʪʝʥʜʝʥʮʠʷ ʄʂɹ ʚ ʵʪʠʭ ʨʝʛʠʦʥʘʭ ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʩʪʝʧʝʥʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʧʠʱʝʚʳʭ ʧʨʠʚʳʯʝʢ ʠ ʤʘʣʦʧʦʜʚʠʞʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʧʨʠʥʷʪʳʡ ʚ 

ʥʝʢʦʪʦʨʳʭ ʯʘʩʪʷʭ ɸʬʨʠʢʠ ʠ ɸʟʠʠ [68].  

ʇʦ ʜʘʥʥʳʤ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ [7,25,64], ʯʘʩʪʦʪʘ ʨʝʮʠʜʠʚʘ ʄʂɹ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 10 ʜʦ 75%, ʯʪʦ ʩʯʠʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ. ʇʨʠ ʵʪʦʤ ʫʢʘʟʘʥʥʦʝ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʯʘʩʪʳʭ 

ʧʨʠʯʠʥ ʭʨʦʥʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʦʯʝʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʨʠʤʝʨʥʦ ʫ 2-3% ʥʘʩʝʣʝʥʠʷ [18,45,63]. ɺ ʀʥʜʠʠ ʦʢʦʣʦ 12% ʥʘʩʝʣʝʥʠʷ 

ʩʪʨʘʜʘʝʪ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʴʶ ʚʝʨʭʥʠʭ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ, ʘ ʫ 50% ʦʥʘ ʤʦʞʝʪ 

ʦʩʣʦʞʥʷʪʴʩʷ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʠ ʟʘʯʘʩʪʫʶ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ [63].  

ʍʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʫʨʝʪʝʨʦʣʠʪʠʘʟʘ ʟʘʚʠʩʠʪ ʦʪ ʣʦʢʘʣʠʟʘʮʠʠ ʢʘʤʥʷ, ʝʛʦ ʨʘʟʤʝʨʘ, 

ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʘʮʠʝʥʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʯʨʝʞʜʝʥʠʷ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 

ʧʨʦʠʟʦʰʝʣ ʩʜʚʠʛ ʧʘʨʘʜʠʛʤʳ ʦʪ ʦʪʢʨʳʪʦʡ ʭʠʨʫʨʛʠʠ ʢ ʵʥʜʦʫʨʦʣʦʛʠʠ ʚ ʣʝʯʝʥʠʠ ʢʘʤʥʝʡ 

ʤʦʯʝʪʦʯʥʠʢʘ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʦʩʪʫʧʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʄʂɹ ʚʢʣʶʯʘʶʪ ʥʘʨʫʞʥʫʶ ɼʋɺʃ, 

ʏʅʃ, ʋʈʉ, ʚʢʣʶʯʘʷ ʛʠʙʢʫʶ ʠ ʧʦʣʫʞʝʩʪʢʫʶ ʫʨʝʪʝʨʦʩʢʦʧʠʶ. ʕʪʠ ʧʨʦʮʝʜʫʨʳ ʧʦ 

ʦʪʜʝʣʴʥʦʩʪʠ ʠʣʠ ʚ ʩʦʯʝʪʘʥʠʠ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦʤ ʨʫʢʦʚʦʜʩʪʚ, ʚʢʣʶʯʘʷ 

ʢʣʠʥʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ɸʤʝʨʠʢʘʥʩʢʦʡ ʫʨʦʣʦʛʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ (AUA), 

ɽʚʨʦʧʝʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʫʨʦʣʦʛʦʚ (EAU) ʠ ɸʟʠʘʪʩʢʦʡ ʫʨʦʣʦʛʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʧʦ ʄʂɹ 

ʚʝʨʭʥʠʭ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ. 
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ɺ ʣʠʪʝʨʘʪʫʨʝ ʄʂɹ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʣʦʢʘʣʠʟʘʮʠʠ ʢʘʤʥʝʡ, 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ ʝʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʨʘʟʤʝʨʘ, ʵʪʠʦʣʦʛʠʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʩʪʘʚʘ ʠ ʨʠʩʢʘ 

ʨʝʮʠʜʠʚʘ [4,35].  

ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ 80% ʤʦʯʝʚʳʭ ʢʘʤʥʝʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʘʣʴʮʠʝʚʳʝ ʢʘʤʥʠ, ʯʪʦ 

ʜʝʣʘʝʪ ʠʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ, ʘ 10-15% ʩʦʩʪʘʚʣʷʶʪ ʩʪʨʫʚʠʪʥʳʝ ʢʘʤʥʠ (ʬʦʩʬʘʪ 

ʤʘʛʥʠʷ-ʘʤʤʦʥʠʷ), ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʧʘʮʠʝʥʪʘʤ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʝʡ ʄɺʇ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʨʘʩʱʝʧʣʷʶʱʠʭ ʤʦʯʝʚʠʥʫ, ʪʘʢʠʭ ʢʘʢ Proteus mirabilis, 

Klebsiella pneumoniae, Pseudomonas aeruginosa ʠ Enterobacter [13,21,33].  

ɹʦʣʴʰʠʥʩʪʚʦ ʢʘʤʥʝʡ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ ʷʚʣʷʶʪʩʷ ʠʜʠʦʧʘʪʠʯʝʩʢʠʤʠ ʠ ʩʦʩʪʘʚʣʷʶʪ ʜʦ 

3,0% ʩʣʫʯʘʝʚ ʄʂɹ, ʯʪʦ ʟʘʯʘʩʪʫʶ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʜʘʛʨʠʯʝʩʢʠʤ ʘʨʪʨʠʪʦʤ 

ʠʣʠ ʫ ʣʠʮ, ʧʦʪʨʝʙʣʷʶʱʠʭ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ ʙʝʣʢʦʚ [17,29,47]. ʎʠʩʪʝʠʥʦʚʳʝ 

ʢʘʤʥʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʠʣʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʠ ʩʦʩʪʘʚʣʷʶʪ 

ʜʦ 2% ʄʂɹ.  

ɸʥʘʣʠʟ ʧʫʙʣʠʢʘʮʠʡ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʵʧʠʜʝʤʠʦʣʦʛʠʷ ʩʦʩʪʘʚʘ 

ʤʦʯʝʚʳʭ ʢʘʤʥʝʡ ʧʨʠ ʄʂɹ ʝʱʝ ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʟʫʯʝʥʘ [26,52,61]. ʆʥʘ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ 

ʬʘʢʪʦʨʦʚ, ʚ ʪ.ʯ. ʨʝʛʠʦʥʘ, ʦʙʨʘʟʘ ʞʠʟʥʠ, ʩʦʩʪʘʚʘ ʫʧʦʪʨʝʙʣʷʝʤʦʡ ʚʦʜʳ ʠ ʪ.ʜ.  

ʉ ʨʦʩʪʦʤ ʯʘʩʪʦʪʳ ʄʂɹ, ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪʩʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʘʨʩʝʥʘʣ ʩʦʩʪʘʚʘ 

ʤʦʯʝʚʳʭ ʢʘʤʥʝʡ. ʂʨʫʧʥʳʝ ʫʨʦʣʦʛʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʚ ʉʝʥʝʛʘʣʝ, ɹʝʥʠʥʝ, ʅʠʛʝʨʠʠ, ʂʝʥʠʠ ʠ 

ʏʘʜʝ ʩʦʦʙʱʠʣʠ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʚ ʢʘʯʝʩʪʚʝ ʦʙʳʯʥʦʛʦ ʤʝʪʦʜʘ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʢʘʤʥʝʡ ʚ ʧʦʯʢʘʭ ʠ ʤʦʯʝʪʦʯʥʠʢʘʭ [31,44, 58]. ɹʦʣʴʰʠʥʩʪʚʦ 

ʫʨʦʣʦʛʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥʘʭ, ʜʦ ʩʠʭ ʧʦʨ ʠʩʧʦʣʴʟʫʶʪ ʫʣʴʪʨʘʟʚʫʢ ʩ 

ʮʝʣʴʶ ʜʠʘʛʥʦʩʪʠʢʠ ʄʂɹ. ʋʣʴʪʨʘʟʚʫʢ ʜʝʰʝʚʣʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʩʪʫʧʝʥ ʚʦ ʤʥʦʛʠʭ 

ʣʝʯʝʙʥʳʭ ʮʝʥʪʨʘʭ, ʥʦ ʙʦʣʝʝ ʥʠʟʢʘʷ ʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʦʩʪʘʝʪʩʷ ʧʨʦʙʣʝʤʦʡ, ʦʩʦʙʝʥʥʦ ʜʣʷ 

ʢʘʤʥʝʡ ʚ ʧʦʯʢʘʭ ʠ ʤʦʯʝʪʦʯʥʠʢʘʭ [22, ʩ.56]. 

ʅʘʨʷʜʫ ʩ ʣʫʯʝʚʳʤʠ ʤʝʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʘʮʠʝʥʪʳ ʩ ʄʂɹ, ʦʞʠʜʘʶʱʠʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʜʦʣʞʥʳ ʧʨʦʡʪʠ ʙʠʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚʢʣʶʯʘʷ ʵʣʝʢʪʨʦʣʠʪʳ, 

ʢʨʝʘʪʠʥʠʥ ʠ ʘʥʘʣʠʟ ʤʦʯʠ.  

ʊʘʢʪʠʢʘ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʫʨʝʪʝʨʦʣʠʪʠʘʟʘ. ʊʘʢʪʠʢʘ ʣʝʯʝʥʠʷ 

ʫʨʝʪʝʨʦʣʠʪʠʘʟʘ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ, ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʩʦʩʪʘʚʘ ʢʘʤʥʷ. ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ 

ʧʘʮʠʝʥʪʦʚ ʩ ʢʣʠʥʠʢʦʡ ʧʦʯʝʯʥʦʡ ʢʦʣʠʢʠ, ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ, EAU ʩʣʝʜʫʝʪ 

ʢʫʧʠʨʦʚʘʪʴ ʧʨʠʩʪʫʧ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʩʪʝʨʦʠʜʥʳʭ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʇʨʠ 

ʵʪʦʤ D. Assimos ʩ ʩʦʘʚʪ. (2016) [71] ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʘʤʥʠ, ʢʦʪʦʨʳʝ 

ʥʝ ʦʪʭʦʜʷʪ ʚ ʪʝʯʝʥʠʝ ʰʝʩʪʠ ʥʝʜʝʣʴ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʦʪʨʝʙʫʶʪ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

ɺ ʩʣʫʯʘʷʭ ʫʨʝʪʝʨʦʣʠʪʠʘʟʘ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʝʝ ʠʥʬʠʮʠʨʦʚʘʥʠʝʤ, ʤʥʦʛʠʝ ʘʚʪʦʨʳ 

[28,42,67] ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʥʝʦʪʣʦʞʥʳʤ ʜʨʝʥʠʨʦʚʘʥʠʝʤ ʤʦʯʝʪʦʯʥʠʢʘ ʩʪʝʥʪʦʤ ʠʣʠ 

ʥʘʣʦʞʝʥʠʝʤ ʥʝʬʨʦʩʪʦʤʠʠ. ʇʘʨʘʣʣʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʙʨʘʪʴ ʤʦʯʫ ʜʣʷ ʧʦʩʝʚʘ ʥʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʦʙʦʩʥʦʚʘʥʥʦʡ 

ʪʝʨʘʧʠʠ, ʚ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. ɺ ʩʣʫʯʘʷʭ ʧʦʧʳʪʢʠ ʧʨʦʚʝʜʝʥʠʷ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚ, ʝʩʣʠ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʛʥʦʡʥʘʷ ʤʦʯʘ, ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʧʨʝʨʚʘʪʴ ʧʨʦʮʝʜʫʨʫ ʩ 

ʚʟʷʪʠʝʤ ʤʦʯʠ ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ.  

ɼʦ ʩʠʭ ʧʦʨ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʣʝʯʝʥʠʷ ʄʂɹ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʝʝ 

ʣʦʢʘʣʠʟʘʮʠʠ. ʆʜʥʠʤ ʠʟ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʤʘʣʦʠʥʚʘʟʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʧʨʠ 

ʫʨʝʪʝʨʦʣʠʪʠʘʟʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʯʠʪʘʝʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʫʜʘʨʥʦ-ʚʦʣʥʦʚʘʷ ʣʠʪʦʪʨʠʧʩʠʷ, 

ʢʦʪʦʨʘʷ ʧʦʢʘʟʘʥʘ ʙʦʣʴʥʳʤ, ʢʦʪʦʨʳʤ ʧʦ ʦʙʲʝʢʪʠʚʥʳʤ ʧʨʠʯʠʥʘʤ ʥʝ ʫʜʘʣʦʩʴ ʧʨʦʚʝʩʪʠ 

ʥʘʙʣʶʜʝʥʠʝ, ʤʝʜʠʢʘʤʝʥʪʦʟʥʫʶ ʵʢʩʧʫʣʴʩʠʚʥʫʶ ʪʝʨʘʧʠʶ ʠʣʠ ʢʘʤʥʠ ʚ ʨʘʟʤʝʨʝ ʩʦʩʪʘʚʣʷʶʪ 

ʤʝʥʝʝ 20 ʤʤ [32,60].  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ɼʋɺʃ ʪʨʝʙʫʝʪ 

ʧʨʦʚʝʜʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʢʫʨʩʦʚ, ʯʪʦ ʚʦ ʤʥʦʛʦʤ ʵʥʜʦʫʨʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʜʫʨʳ.  

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʦʣʠʜʘʨʥʳ ʩ ʪʝʤ, ʯʪʦ ʨʝʪʨʦʛʨʘʜʥʳʝ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠ ʫʨʝʪʝʨʦʨʝʥʦʩʢʦʧʠʷ ʧʨʠ ʫʨʝʪʝʨʦʣʠʪʠʘʟʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʢʘʤʥʷʭ ʤʝʥʝʝ 20 ʤʤ ʠ ʧʨʠ ʵʪʦʤ ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴ ʤʝʥʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʠʣʠ ʦʜʥʦʡ ʧʨʦʮʝʜʫʨʳ ʜʣʷ ʫʜʘʣʝʥʠʷ ʢʘʤʥʝʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ ɼʋɺʃ [36]. ɼʣʷ ʢʘʤʥʝʡ ʙʦʣʝʝ 20 
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ʤʤ ʧʝʨʢʫʪʘʥʥʘʷ ʥʝʬʨʦʣʠʪʦʪʦʤʠʷ (ʇʅʃ) ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʧʝʨʚʦʡ ʣʠʥʠʠ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ [40]. ɺʝʨʦʷʪʥʦʩʪʴ ʫʩʧʝʭʘ ʇʅʃ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ 

ʦʪ ʧʣʦʪʥʦʩʪʠ ʠʣʠ ʩʦʩʪʘʚʘ ʢʘʤʥʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɼʋɺʃ. ʇʨʠ ʵʪʦʤ ʫʨʝʪʝʨʦʨʝʥʦʩʢʦʧʠʷ 

ʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʥʠʤ ʚʘʨʠʘʥʪʦʤ, ʥʦ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʦ ʇʅʃ [48]. 

ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʳʝ ʧʦʯʝʯʥʳʝ ʢʘʤʥʠ, ʚʢʣʶʯʘʷ ʯʘʩʪʠʯʥʳʝ ʠ ʧʦʣʥʳʝ ʢʦʨʘʣʣʦʚʠʜʥʳʝ 

ʢʦʥʢʨʝʤʝʥʪʳ, ʤʦʞʥʦ ʣʝʯʠʪʴ ʩ ʧʦʤʦʱʴʶ ʇʅʃ [46]. ʇʅʃ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ 

ʤʝʪʦʜʦʤ ʠʟ-ʟʘ ʙʦʣʝʝ ʥʠʟʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʠʥʪʨʘ- ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʢʨʳʪʦʡ ʭʠʨʫʨʛʠʝʡ [49, ʩ.65].  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ P. Bryniarski ʠ ʩʦʘʚʪ. (2012) [68] ʧʦʢʘʟʘʣʠ ʥʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʇʅʃ ʠ ʨʝʪʨʦʛʨʘʜʥʦʡ ʭʠʨʫʨʛʠʠ ʧʦʯʢʠ. 

ʆʜʥʘʢʦ, ʝʩʣʠ ʯʘʩʪʦʪʘ ʥʝʫʜʘʯ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʮʝʜʫʨ ʥʝ ʧʦʟʚʦʣʷʶʪ 

ʜʦʙʠʪʴʩʷ ʫʩʧʝʭʘ ʤʠʥʠʤʘʣʴʥʦ ʠʥʚʘʟʠʚʥʳʤ ʧʨʦʮʝʜʫʨʘʤ (ʇʅʃ, ɼʋɺʃ), ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʜʘʣʝʥʠʷ ʢʘʤʥʝʡ, ʪʦʛʜʘ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ 

ʦʪʢʨʳʪʘʷ, ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʘʷ ʠʣʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʘʷ ʭʠʨʫʨʛʠʷ. ʅʝʦʜʥʦʟʥʘʯʥʦ, ʯʪʦ 

ʘʙʩʦʣʶʪʥʳʤʠ ʧʦʢʘʟʘʥʠʷʤʠ ʢ ʦʪʢʨʳʪʦʡ, ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʠʣʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ 

ʭʠʨʫʨʛʠʠ ʦʪʥʦʩʷʪʩʷ ʩʣʫʯʘʠ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ, ʥʘʣʠʯʠʝ ʢʨʫʧʥʳʭ ʠʣʠ ʩʣʦʞʥʳʭ 

ʢʘʤʥʝʡ, ʪʨʝʙʫʶʱʠʭ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ [62].  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʭʦʪʷ ɼʋɺʃ ʷʚʣʷʝʪʩʷ ʥʝʠʥʚʘʟʠʚʥʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʄʂɹ, 

ʦʥʘ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʜʝʢʚʘʪʥʦʛʦ ʚʳʙʦʨʘ ʜʣʷ ʣʝʯʝʥʠʷ ʢʘʤʥʝʡ ʥʠʞʥʠʭ ʯʘʰʝʯʝʢ 

ʜʠʘʤʝʪʨʦʤ ʤʝʥʝʝ 20 ʤʤ. ɼʘʞʝ ʢʦʛʜʘ ʵʪʠ ʢʘʤʥʠ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʳ, ʬʨʘʛʤʝʥʪʳ ʯʘʩʪʦ ʤʦʛʫʪ 

ʦʩʪʘʚʘʪʴʩʷ ʚ ʥʠʞʥʠʭ ʯʘʰʝʯʢʘʭ ʠ ʧʦʚʪʦʨʥʦ ʢʘʣʴʮʠʬʠʮʠʨʦʚʘʪʴʩʷ [70]. ʏʘʩʪʦʪʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ɼʋɺʃ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 25 ʜʦ 95% ʜʣʷ ʥ/3 ʫʨʝʪʝʨʦʣʠʪʠʘʟʘ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʦʚ [13] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʢʘʤʥʷ ʚ ʥʠʞʥʝʡ ʪʨʝʪʴʠ 

ʤʦʯʝʪʦʯʥʠʢʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ɼʋɺʃ ʩʦʩʪʘʚʣʷʝʪ 58%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʠʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʇʅʃ - 87%.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʇʅʃ ʠʣʠ ʫʨʝʪʝʨʦʨʝʥʦʩʢʦʧʠʷ ʦʩʪʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ 

ʚʘʨʠʘʥʪʦʤ ʧʨʠ ʨʘʩʧʦʣʦʞʝʥʠʷʭ ʢʘʤʥʝʡ ʚ ʥʠʞʥʝʡ ʪʨʝʪʴʠ ʤʦʯʝʪʦʯʥʠʢʘ, ʚ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʝʝ ʨʘʟʤʝʨʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ EAU ʧʨʠ ʧʨʦʢʩʠʤʘʣʴʥʳʭ ʨʘʩʧʦʣʦʞʝʥʠʷʭ 

ʢʦʥʢʨʝʤʝʥʪʘ ʚ ʤʦʯʝʪʦʯʥʠʢʝ, ʨʘʟʤʝʨʦʤ <10 ʤʤ, ʕʋɺʃ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʚʳʙʦʨʘ. ʇʨʠ ʵʪʦʤ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʞʠʨʝʥʠʝʤ ʠ ʢʦʥʢʨʝʤʝʥʪʘʤʠ >10 ʤʤ ʚ 

ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʦʪʜʝʣʝ ʤʦʯʝʪʦʯʥʠʢʘ, ʫʨʝʪʝʨʦʨʝʥʦʩʢʦʧʠʷ ʷʚʣʷʝʪʩʷ ʣʫʯʰʠʤ ʚʘʨʠʘʥʪʦʤ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʤʝʥʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʝʘʥʩʦʚ. ʆʜʥʘʢʦ ʕʋɺʃ ʷʚʣʷʷʩʴ ʥʝʠʥʚʘʟʠʚʥʳʤ ʩʧʦʩʦʙʦʤ 

ʣʝʯʝʥʠʷ, ʥʝ ʪʨʝʙʫʶʱʠʤ ʘʥʝʩʪʝʟʠʠ, ʥʝ ʜʘʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ. ɺ 

ʪʦ ʚʨʝʤʷ ʫʨʝʪʨʦʩʢʦʧʠʷ, ʠʤʝʷ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʟʦʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, 

ʪʨʝʙʫʝʪ ʘʥʝʩʪʝʟʠʠ ʠ ʧʨʠ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʚʳʩʦʢʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʨʘʚʤʳ ʤʦʯʝʪʦʯʥʠʢʘ ʠ 

ʩʝʧʩʠʩʘ. ʅʝʦʜʥʦʟʥʘʯʥʦ, ʯʪʦ ʞʝʥʱʠʥʘʤ ʜʝʪʦʨʦʜʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʢʘʤʥʷʤʠ ʩʨʝʜʥʝʛʦ ʠ 

ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʦʚ ʤʦʯʝʪʦʯʥʠʢʘ ʧʦʪʨʝʙʫʝʪʩʷ ʋʈʉ, ʧʦʩʢʦʣʴʢʫ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʫʜʘʨʥʳʭ ʚʦʣʥ ʥʘ ʷʠʯʥʠʢʠ ʝʱʝ ʥʝ ʧʦʣʥʦʩʪʴʶ ʠʟʫʯʝʥʳ [8, ʩ.61]. 

ʇʘʮʠʝʥʪʘʤ ʩʦ ʩʣʦʞʥʳʤʠ ʢʘʤʥʷʤʠ ʤʦʯʝʪʦʯʥʠʢʘ, ʫ ʢʦʪʦʨʳʭ ʋʈʉ ʠʣʠ ʕʋɺʃ ʥʝ 

ʫʜʘʝʪʩʷ, ʜʦʙʠʪʴʩʷ ʧʦʣʥʦʛʦ ʫʜʘʣʝʥʠʷ ʢʘʤʥʝʡ ʟʘ ʨʘʟʫʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʮʝʜʫʨ, ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʦʪʨʝʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʨʦʮʝʜʫʨʳ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʯʨʝʩʢʦʞʥʘʷ ʘʥʪʝʛʨʘʜʥʘʷ ʋʈʉ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʳʡ ʢʣʠʨʝʥʩ ʢʘʤʥʷ ʚ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʦʪʜʝʣʝ ʤʦʯʝʪʦʯʥʠʢʘ. ʂʦʛʜʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʘʨʠʘʥʪ ʫʨʝʪʝʨʦʣʠʪʦʪʦʤʠʠ, ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ 

ʫʨʝʪʝʨʦʣʠʪʦʪʦʤʠʠ, ʠʤʝʶʱʝʡ ʨʘʚʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩ ʦʪʢʨʳʪʳʤʠ ʦʧʝʨʘʮʠʷʤʠ [3, ʩ. 19]. 

ʊʘʢʞʝ ʧʦʣʫʞʝʩʪʢʘʷ ʫʨʝʪʝʨʦʩʢʦʧʠʷ ʩ ʧʥʝʚʤʘʪʠʯʝʩʢʠʤ ʠʣʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ 

ʣʠʪʦʪʨʠʧʪʝʨʦʤ ʤʦʞʝʪ ʙʳʪʴ ʠʜʝʘʣʴʥʦʡ ʜʣʷ ʩʨʝʜʥʠʭ ʠ ʜʠʩʪʘʣʴʥʳʭ ʢʘʤʥʝʡ ʤʦʯʝʪʦʯʥʠʢʘ 

[17]. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʜʦʩʪʫʧ ʢ ʤʦʯʝʪʦʯʥʠʢʘʤ ʚʳʰʝ ʧʦʜʚʟʜʦʰʥʳʭ ʩʦʩʫʜʦʚ, ʩʪʘʥʦʚʠʪʩʷ 

ʙʦʣʝʝ ʪʨʫʜʥʳʤ ʠʟ-ʟʘ ʩʢʨʫʯʠʚʘʥʠʷ ʤʦʯʝʪʦʯʥʠʢʦʚ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʷʪʨʦʛʝʥʠʠ. 

ʋʢʘʟʘʥʥʦʝ ʤʦʞʥʦ ʧʨʝʦʜʦʣʝʪʴ, ʧʨʠʤʝʥʝʥʠʝʤ ʛʠʙʢʠʭ ʫʨʝʪʝʨʦʩʢʦʧʦʚ, ʢʦʪʦʨʳʝ ʠʜʝʘʣʴʥʦ 

ʧʦʜʭʦʜʷʪ ʜʣʷ ʧʨʦʢʩʠʤʘʣʴʥʳʭ ʢʘʤʥʝʡ ʤʦʯʝʪʦʯʥʠʢʘ [4, ʩ.33]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʙʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ ʥʦʚʦʡ ʤʘʣʦʠʥʚʘʟʠʚʥʦʡ ʭʠʨʫʨʛʠʠ, ʚ ʪ.ʯ. ʠ 

ʵʥʜʦʫʨʦʣʦʛʠʠ, ʣʝʯʝʥʠʝ ʫʨʝʪʝʨʦʣʠʪʠʘʟʘ ʧʨʠʦʙʨʝʣʦ ʥʦʚʠʟʥʫ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʄʝʞʜʫʥʘʨʦʜʥʳʝ 
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ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʣʝʯʝʥʠʶ ʢʘʤʥʝʡ ʙʳʣʠ ʰʠʨʦʢʦ ʧʨʠʥʷʪʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʩ ʚʳʩʦʢʠʤ 

ʠ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʜʦʭʦʜʘ, ʧʨʠ ʵʪʦʤ ʵʥʜʦʫʨʦʣʦʛʠʷ ʩʯʠʪʘʝʪʩʷ çʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤè 

ʣʝʯʝʥʠʷ ʄʂɹ. ʇʨʠ ʵʪʦʤ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʦʪʢʨʳʪʘʷ, ʪʨʘʜʠʮʠʦʥʥʘʷ 

ʭʠʨʫʨʛʠʷ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ, ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʄʂɹ. 

ʆʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʦʪʩʫʪʩʪʚʠʝ ʤʘʣʦʠʥʚʘʟʠʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʫʚʝʣʠʯʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʦʙʩʪʨʫʢʪʠʚʥʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʜʨʫʛʠʝ ʫʨʦʣʦʛʠʯʝʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʚ ʨʝʛʠʦʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʨʠʝʤʣʝʤʳʡ ʩʪʘʥʜʘʨʪ 

ʣʝʯʝʥʠʷ ʫʨʝʪʝʨʦʣʠʪʠʘʟʘ. 

ʄʥʦʛʦʬʘʢʪʦʨʥʳʝ ʧʘʪʦʣʦʛʠʠ ʫʨʝʪʝʨʦʣʠʪʠʘʟʘ ʦʩʚʝʱʘʣʠ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʘʢ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ [27].  

ɼʦ ʩʠʭ ʧʦʨ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʅʃ ʦʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʫʯʝʥʳʭ 

ʜʝʣʘʣʠ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʨʝʮʠʜʠʚʘ, ʯʪʦ, ʧʦ ʩʫʪʠ, ʦʩʪʘʸʪʩʷ 

ʥʝ ʜʦ ʢʦʥʮʘ ʨʝʰʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʇʦ ʩʪʘʪʠʩʪʠʢʝ, ʚ ʪʝʯʝʥʠʝ 5-ʭ ʣʝʪ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʵʣʠʤʠʥʘʮʠʠ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʘʤʥʷ, ʨʝʮʠʜʠʚ ʜʦʩʪʠʛʘʝʪ 

ʦʢʦʣʦ 50,0% ʩʣʫʯʘʝʚ. ʊʦʛʜʘ, ʢʦʛʜʘ ʵʪʦ ʮʠʬʨʘ, ʚ ʩʣʫʯʘʝ ʥʝʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʤʝʪʘʬʠʣʘʢʪʠʢʠ, ʚ ʪʝʯʝʥʠʝ 12 ʤʝʩʷʮʝʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʜʦʩʪʠʛʘʝʪ ʜʦ 10,0%. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʨʝʮʠʜʠʚ 

ʅʃ, ʚ ʪʝʯʝʥʠʝ 10 ʣʝʪ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʠ 90,0% ʩʣʫʯʘʝʚ [34, ʩ.55].  

ɺ ʮʝʣʦʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 25%-75% ʩʣʫʯʘʝʚ, ʚʧʝʨʚʳʝ ʚ ʞʠʟʥʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʡ ʫʨʦʣʠʪʠʘʟʦʤ, ʚ ʧʝʨʠʦʜ 10-20 ʣʝʪ ʦʪʤʝʯʘʝʪʩʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ 

ʨʝʮʠʜʠʚ [59]. ʆʜʥʘʢʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʪʝʧʝʥʴ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ ʫ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ, ʤʘʣʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʭʘʨʘʢʪʝʨʘ ʧʦʜʦʙʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʣʠʪʝʣʴʥʳʤ ʪʝʯʝʥʠʝʤ ʄʂɹ ʠ ʯʘʩʪʳʤʠ ʨʝʮʠʜʠʚʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʯʪʦ ʣʠʰʥʠʡ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʩʦʢʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʵʪʦʡ ʪʷʞʝʣʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ [23, ʩ. 49].  

 ʅʝʤʘʣʦʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʚ ʣʝʯʝʥʠʠ ʄʂɹ ʩʯʠʪʘʝʪʩʷ ʤʝʪʘʬʠʣʘʢʪʠʢʘ ʵʪʦʡ 

ʧʘʪʦʣʦʛʠʠ.  ɻʨʫʧʧʘ ʨʦʩʩʠʡʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ɸ.ʉ. ʊʠʚʪʠʢʷʥ ʩ ʩʦʘʚʪ. (2022) [34], ʥʘ 

ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʦʣʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʨʘʟʚʠʪʠʠ ʥʝʬʨʦʣʠʪʠʘʟʘ ʠ ʚʳʷʚʣʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʤʝʪʘʬʠʣʘʢʪʠʢʠ ʄʂɹ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ. ɸʚʪʦʨʘʤʠ ʘʥʘʣʠʟʫ 

ʧʦʜʚʝʨʛʥʫʪʳ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ ʙʘʟʘʭ MEDLINE, EMBASE, 

DisGeNET, OMIM, ʙʳʣʠ ʠʟʫʯʝʥʳ ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʘʤ 

ʨʘʟʚʠʪʠʷ ʄʂɹ, ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʤʝʪʦʜʦʚ ʤʝʪʘʬʠʣʘʢʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʵʪʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ. ɿʘ ʧʝʨʠʦʜ ʩ 1995 ʧʦ 2020 ʛʦʜ ʙʳʣʘ ʥʘʡʜʝʥʘ 141 ʩʪʘʪʴʷ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʪʝʤʝ 

ʦʙʟʦʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʪʘʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʩʪʦʯʥʠʢʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ 

ʮʠʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 70 ʩʪʘʪʝʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝʬʨʦʣʠʪʠʘʟ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʬʘʢʪʦʨʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ, ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʦʛʦ ʚʥʦʩʷʪ ʧʦʣʠʤʦʨʬʠʟʤʳ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʚ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʟʚʠʪʠʠ ʢʘʣʴʮʠʡ-ʦʢʩʘʣʘʪʥʦʛʦ ʠ ʢʘʣʴʮʠʡ-

ʬʦʩʬʘʪʥʦʛʦ ʥʝʬʨʦʣʠʪʠʘʟʘ ʧʨʠʜʘʝʪʩʷ ʤʫʪʘʮʠʷʤ ʛʝʥʦʚ SPP1, CaSR, CLDN14, VDR, KL, ʚ 

ʨʘʟʚʠʪʠʠ ʫʨʘʪʥʦʛʦ ʥʝʬʨʦʣʠʪʠʘʟʘ ï SCL2A9. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʣʠʯʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʩʦʯʝʪʘʥʠʡ ʜʘʥʥʳʝ ʤʫʪʘʮʠʠ ʩʧʦʩʦʙʥʳ ʫʩʠʣʠʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʤʥʝʡ ʟʘ ʩʯʝʪ ʚʣʠʷʥʠʷ ʥʘ 

ʦʙʤʝʥ ʢʘʣʴʮʠʷ, ʬʦʩʬʘʪʦʚ ʠ ʫʨʘʪʦʚ, ʙʣʦʢʠʨʦʚʢʠ ʩʠʥʪʝʟʘ ʠʥʛʠʙʠʪʦʨʦʚ ʢʘʤʥʝʦʙʨʘʟʦʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʥʘ ʚʳʨʘʞʝʥʥʦʩʪʴ ʚʦʩʧʘʣʝʥʠʷ, ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ 

ʧʫʩʢʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ ʨʘʟʚʠʪʠʷ ʨʝʮʠʜʠʚʘ ʄʂɹ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʚʪʦʨʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ 

ʯʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʤʝʪʘʬʠʣʘʢʪʠʢʠ ʄʂɹ ʧʦʟʚʦʣʠʪ ʫʯʠʪʳʚʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʠʩʢʠ ʨʘʟʚʠʪʠʷ ʨʝʮʠʜʠʚʦʚ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ 

ʧʝʨʠʦʜʝ, ʣʠʙʦ ʚʳʷʚʠʪʴ ʧʘʮʠʝʥʪʦʚ ʚ ʛʨʫʧʧʘʭ ʨʠʩʢʘ ʚ ʵʥʜʝʤʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʦʩʣʝ ʤʘʣʦʠʥʚʘʟʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʄʂɹ, ɹ.ɺ. ʍʘʥʘʣʠʝʚʳʤ ʠ ʩʦʘʚʪ. (2018) [20] ʧʨʦʚʝʜʝʥʳ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ 214 ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʚʳʧʦʣʥʝʥʘ ɼʅʃʊ ʠ 112 ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʧʦʜʚʝʨʛʣʠʩʴ ɼʋʃʊ. ɺʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 23-75 ʣʝʪ. ʇʨʠ ʵʪʦʤ 16,9% 
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ʙʦʣʴʥʳʭ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʧʦʚʪʦʨʥʳʤʠ ʩʝʘʥʩʘʤʠ ʣʠʪʦʪʨʠʧʩʠʠ. ɻʨʫʧʧʫ 

ʩʨʘʚʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʠ 120 ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ɼʃʊ ʧʨʠ ʄʂɹ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʢʘʯʝʩʪʚʫ ʞʠʟʥʠ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ. ɺʳʙʨʘʥʥʘʷ ʪʘʢʪʠʢʘ ʘʚʪʦʨʦʚ ʧʦʟʚʦʣʠʣʘ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ, ʨʝʮʠʜʠʚ ʢʘʤʥʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 3 ʣʝʪ ʧʦʩʣʝ 

ʦʧʝʨʘʮʠʠ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʵʣʠʤʠʥʘʮʠʠ ʢʦʥʢʨʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ɼʋɺʃ, ʬʠʙʨʦʫʨʝʪʝʨʦʧʠʝʣʦʩʢʦʧʠʷ ʠ 

ʧʝʨʢʫʪʘʥʥʳʝ ʦʧʝʨʘʮʠʠ, ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʠ, ʧʦʟʚʦʣʷʝʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ, ʩʥʠʟʠʪʴ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʥʥʠʭ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ. ʆʜʥʘʢʦ ʧʨʦʙʣʝʤʘ ʚʳʙʦʨʘ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ 

ʧʨʠ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʜʠʩʢʫʪʘʙʝʣʴʥʦʡ.  
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ÞÌØÚê×ÚÞÔ ØßÚÝÔÜÔ ÞÌÍÚÍÌÞÔ ÆÌÜÜÚÇÔÔ ßÜÑÞÑÜÚ×ÔÞÔÌÓ 

Ðìü ìõùô óìøúù, íñøúüôô ýìùïô ûñĄúí ċöñ ìó øÿĄöô÷úþô øÿüìööìíþìüôù îì øÿíüìøô þôííôĊ 
ôֹוþôøú øñíúĄìð. Ðìü àñðñüìþýôċô Üúýýôċ íñøúüôô ýìùïô ûñĄúí þìץüôíìù 40% þìøúøô íñøúüô״úô 
ÿüú÷úïôüú þìĄöô÷ øñðô״ìð. Þìץüôíìù ðìü ùôýĀô ״ú÷ìþ״ú, ìó ýìíìíô āÿýÿýôċþ״úô ìùìþúøôċô ôù ÿóî, 

ýìùï״ú ðìü ĕú÷ôí ֹוúõïôü øñĄìîìùð. ßýÿ÷״úô ìýúýôô íìüþìüìĀ öìüðìùô ýìùï״ú ĕìùïúøô ֹוúõïôüĄìîôô 
úù״ú ðìü ĕú÷ôí ôù״úċùð: ÿýÿ÷ô öúùýñüîìþôî, ìó ֹוÿø÷ì øÿĄú״ôðìô ĀìĆú÷, þñüìûôċô ÷ôþúöôùñþôö îì 
āôøú÷ôþôö îì ÿýÿ÷״úô øôùôôùîìóôî (÷ôþúþüôûýôċô øìîֹוô óìüíìôô Āúýô÷ìîĒ, þñāùôöìô ĉùðúÿüú÷úï, 

ÿüþñüú÷ôþúþüôûýôċô üñþüúïüìð îì ìùþñïüìðôô þìüôėô ûýþĒ); ÿüñþñüú÷ôþúþúøôċô öÿĄúðì îì 
÷ìûìüúýöúû. 

Öì÷ôðîúòì״ú: ÿüñþñüú÷ôþúþüôûýôċ, ÷ìóñü, ÿüñþñüúûôñ÷úýöúûôċ, íñøúüôô ýìùïô ûñĄúí. 
 

ʉʆɺʈɽʄɽʅʅɸʗ ʊɽʅɼɽʅʎʀʗ ʍʀʈʋʈɻʀʏɽʉʂʆɻʆ ʃɽʏɽʅʀʗ ʋʈɽʊɽʈʆʃʀʊʀɸɿɸ  

(ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ) 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʣʦʞʥʳʭ ʠ ʘʢʪʫʘʣʴʥʳʭ ʤʝʜʠʢʦ-

ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʜʦʣʶ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ ʧʨʠʭʦʜʠʪʩʷ ʧʦʨʷʜʢʘ 40% ʦʪ 

ʚʩʝʭ ʫʨʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʚ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʡ ʫʨʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ʇʦʯʪʠ ʚ ʧʦʣʦʚʠʥʝ 

ʩʣʫʯʘʝʚ ʢʦʥʢʨʝʤʝʥʪʳ ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ ʤʦʯʝʪʦʯʥʠʢʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʘʥʘʪʦʤʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʵʪʦʛʦ 

ʦʨʛʘʥʘ. ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʵʣʠʤʠʥʘʮʠʠ ʢʘʤʥʝʡ ʧʨʠ ʠʭ ʣʦʢʘʣʠʟʘʮʠʠ ʚ ʤʦʯʝʪʦʯʥʠʢʘʭ ʷʚʣʷʶʪʩʷ: 

ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ ʤʝʪʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʘʢʪʠʚʥʦʝ ʥʘʙʣʶʜʝʥʠʝ, ʣʠʪʦʢʠʥʝʪʠʯʝʩʢʫʶ ʠ ʭʝʤʦʣʠʪʠʯʝʩʢʫʶ ʪʝʨʘʧʠʶ, 

ʠ ʤʘʣʦʠʥʚʘʟʠʚʥʳʝ ʤʝʪʦʜʳ (ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʫʜʘʨʥʦ-ʚʦʣʥʦʚʘʷ ʣʠʪʦʪʨʠʧʩʠʷ, ʵʥʜʦʫʨʦʣʦʛʠʯʝʩʢʘʷ ʪʝʭʥʠʢʘ, 

ʨʝʪʨʦʛʨʘʜʥʘʷ ʠ ʘʥʪʝʛʨʘʜʥʘʷ ʯʨʝʩʢʦʞʥʘʷ ʫʨʝʪʝʨʦʣʠʪʦʪʨʠʧʩʠʷ); ʦʪʢʨʳʪʘʷ ʠ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʘʷ 

ʫʨʝʪʝʨʦʣʠʪʦʪʦʤʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʝʪʝʨʦʣʠʪʦʪʨʠʧʩʠʷ, ʣʘʟʝʨ, ʫʨʝʪʝʨʦʧʠʝʣʦʩʢʦʧʠʷ, ʤʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ 

 

SOME MODERN ASPECTS OF DIAGNOSTICS AND TREATMENT OF URETEROLITHIASIS  

(Literat ure review) 

Currently, urolithiasis is one of the most complex and urgent medical and social problems. In the Russian 

Federation, urolithiasis accounts for about 40% of all urological diseases and in the structure of general urological 

morbidity. In almost half of the cases, stones are localized in the ureter, due to the anatomical features of this organ. 

The main methods for the elimination of stones in their localization in the ureters are: a conservative method, 

including active observation, lithokinetic and chemolytic therapy, and minimally invasive methods (remote shock 

wave lithotripsy, endourological technique, retrograde and antegrade percutaneous ureterolithotripsy); open and 

laparoscopic ureterolithotomy. 

Key words: ureterolithotripsy, laser, ureteropyeloscopy, urolithiasis 
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ʋɼʂ: 616.212.5-077.24; 616.211-001 

ʇʆʂɸɿɸʊɽʃʀ ʆɹʑɽɻʆ IgE ɺ ʂʈʆɺʀ ʋ ɹʆʃʔʅʓʍ ʉ ɼɽʌʆʈʄɸʎʀɽʁ 

ʇɽʈɽɻʆʈʆɼʂʀ ʅʆʉɸ, ʉʆʏɽʊɸʅʅʆʁ ʉ ɸʃʃɽʈɻʀʏɽʉʂʀʄ ʈʀʅʀʊʆʄ ɼʆ ʀ 

ʇʆʉʃɽ ʂʆʄʇʃɽʂʉʅʆʁ ʊɽʈɸʇʀʀ 

 

ʄʫʨʦʜʦʚ ʐ.ɼ.  

ʊʘʜʞʠʢʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸʙʫʘʣʠ ʠʙʥ ʉʠʥʦ  

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɸʣʣʝʨʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ ʚ ʩʚʷʟʠ ʩ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʝʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ, ʫʪʷʞʝʣʝʥʠʝʤ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ, ʪʨʫʜʥʦʩʪʷʤʠ ʜʠʘʛʥʦʩʪʠʢʠ, 

ʣʝʯʝʥʠʷ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. ɸʣʣʝʨʛʠʯʝʩʢʠʡ 

ʨʠʥʠʪ (ɸʈ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʛʘʪʠʚʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʙʦʣʴʥʳʭ, 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʦʮʠʘʣʴʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʱʝʨʙʦʤ. ʕʪʦ ʧʦʩʣʫʞʠʣʦ ʧʨʠʯʠʥʦʡ ʩʦʟʜʘʥʠʷ 

ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ çAllergic Rhinitis and Its Impact on Asthmaè (ARIA) ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʩʦʚʤʝʩʪʥʦ ʩ ɺʆɿ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʪʝʨʘʧʠʠ ɸʈ [1, 3,9]. 

ɹʦʣʴʰʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʦʯʝʪʘʥʠʝ ɸʈ ʩ ʜʨʫʛʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʠʯʝʤ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʷʚʣʷʶʪʩʷ ʪʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʦʩʣʦʞʥʷʶʪ ʭʘʨʘʢʪʝʨ ʪʝʯʝʥʠʷ ʨʠʥʠʪʘ, ʫʩʫʛʫʙʣʷʶʪ ʫʨʦʚʝʥʴ ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ ʘʩʪʤʦʡ 

ʛʠʧʦʢʩʠʠ, ʩʥʠʞʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʘʥʜʘʨʪʥʳʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ. ʆʜʥʠʤ ʠʟ 

ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʩʢʨʠʚʣʝʥʠʝ ʧʝʨʝʛʦʨʦʜʢʠ ʥʦʩʘ. ʀʩʢʨʠʚʣʝʥʠʝ ʧʝʨʝʛʦʨʦʜʢʠ 

ʥʦʩʘ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʵʥʜʦʥʘʟʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʷʭ, ʢʦʪʦʨʘʷ ʚʩʪʨʝʯʘʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ, ʜʦ 22,4% ʦʪ ʦʙʱʝʡ ʧʘʪʦʣʦʛʠʠ ʚʥʫʪʨʠʥʦʩʦʚʳʭ ʩʪʨʫʢʪʫʨ, ʚʳʷʚʣʷʝʤʦʡ ʧʨʠ 

ʧʝʨʝʜʥʝʡ ʨʠʥʦʩʢʦʧʠʠ. ʀʩʢʨʠʚʣʝʥʠʝ ʥʦʩʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʝ ʥʦʩʦʚʦʛʦ 

ʜʳʭʘʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʩʪʨʦʝʥʠʷ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ, ʪʝʤ ʩʘʤʳʤ ʚʣʠʷʝʪ ʥʘ ʪʝʯʝʥʠʝ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʩʦʯʝʪʘʥʥʳʭ 

ʧʘʪʦʣʦʛʠʷʭ [4,6,10].  

ɺ ʧʘʪʦʛʝʥʝʟʝ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʚʝʜʫʱʘʷ ʨʦʣʴ 

ʧʨʠʥʘʜʣʝʞʠʪ ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʝʤʝʜʣʝʥʥʦʛʦ ʪʠʧʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ 

ʧʨʦʠʩʭʦʜʠʪ IgE-ʟʘʚʠʩʠʤʘʷ ʘʢʪʠʚʘʮʠʷ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʚʝʨʭʥʠʭ 

ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʯʪʦ ʢʣʠʥʠʯʝʩʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʟʫʜʦʤ ʚ ʥʦʩʫ, ʯʠʭʘʥʠʝʤ, ʚʦʜʷʥʠʩʪʳʤʠ 

ʚʳʜʝʣʝʥʠʷʤʠ ʠʟ ʥʦʩʘ, ʢʘʰʣʝʤ, ʟʘʪʨʫʜʥʝʥʥʳʤ ʥʦʩʦʚʳʤ ʜʳʭʘʥʠʝʤ. ʄʝʜʠʘʪʦʨʳ, 

ʚʳʩʚʦʙʦʞʜʘʝʤʳʝ ʠʟ ʛʨʘʥʫʣ (ʛʠʩʪʘʤʠʥ, ʪʨʠʧʪʘʟʘ ʠ ʜʨ.) ʠʣʠ ʠʟ ʦʙʦʣʦʯʢʠ ʢʣʝʪʦʢ 

(ʣʝʡʢʦʪʨʠʝʥʳ, ʧʨʦʩʪʘʛʣʘʥʜʠʥ), ʦʢʘʟʳʚʘʶʪ ʩʦʩʫʜʦʨʘʩʰʠʨʷʶʱʝʝ ʜʝʡʩʪʚʠʝ ʠ ʧʦʚʳʰʘʶʪ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʦʩʫʜʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʘʣʦʞʝʥʥʦʩʪʠ ʥʦʩʘ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ 

ʚʳʜʝʣʝʥʠʡ ʠʟ ʥʦʩʘ. ʃʦʢʘʣʴʥʦʝ ʩʢʦʧʣʝʥʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʵʦʟʠʥʦʬʠʣʦʚ, 

ʙʘʟʦʬʠʣʦʚ, ʥʝʡʪʨʦʬʠʣʦʚ, ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʳʜʝʣʝʥʠʶ ʣʝʡʢʦʪʨʠʝʥʦʚ, 

ʚʳʟʳʚʘʶʱʠʭ ʨʠʥʦʨʝʶ ʠ ʦʪʝʢ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʥʦʩʘ [2,7,8]. 

ɼʠʘʛʥʦʩʪʠʢʘ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʘʣʣʝʨʛʦʣʦʛʠʠ 

ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʮʝʣʝʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʥʦ ʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʣʝʯʝʥʠʷ, ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ [3, ʩ.12].  

ʃʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ɸʈ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ 

ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʥʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʩʥʠʞʝʥʠʷ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʥʘʧʨʦʪʠʚ, 

ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʠʭ ʧʦʩʪʦʷʥʥʦʤʫ ʨʦʩʪʫ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʝʨʴʝʟʥʫʶ 

ʤʝʜʠʮʠʥʩʢʫʶ ʧʨʦʙʣʝʤʫ, ʥʦ ʠ ʩʦʟʜʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʪʨʫʜʥʦʩʪʠ ʜʣʷ ʙʦʣʴʥʳʭ ʠ ʚʣʠʷʝʪ ʥʘ 

ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ [4,9,11].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʦʙʨʝʪʘʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʦʧʨʦʩʳ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʠʣʠ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ, ʩʦʯʝʪʘʥʥʦʛʦ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ 

ʜʝʬʦʨʤʘʮʠʠ ʧʝʨʝʛʦʨʦʜʢʠ ʥʦʩʘ, ʪʘʢ ʢʘʢ ʚ ʧʨʘʢʪʠʢʝ ʚʨʘʯʘ-ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʘ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʪʘʢʦʝ ʩʦʯʝʪʘʥʠʝ, ʢʦʪʦʨʦʝ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ [2,7,11].  
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ IgE ʚ ʢʨʦʚʠ ʫ 

ʙʦʣʴʥʳʭ ʩ ʜʝʬʦʨʤʘʮʠʝʡ ʧʝʨʝʛʦʨʦʜʢʠ ʥʦʩʘ, ʩʦʯʝʪʘʥʥʦʡ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ, ʜʦ ʠ 

ʧʦʩʣʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʝʨʠʦʜ ʩ 2017 ʧʦ 2021 ʛʦʜʳ ʚ ʃʆʈ-

ʦʪʜʝʣʝʥʠʷʭ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʮʝʥʪʨʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ çʐʠʬʦʙʘʭʰè 

ʧʦʜ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʠʩʴ 148 ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʬʦʨʤʘʮʠʝʡ ʧʝʨʝʛʦʨʦʜʢʠ ʥʦʩʘ, 

ʩʦʯʝʪʘʥʥʦʡ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ. ɺʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʢʦʣʝʙʘʣʩʷ ʦʪ 15 ʜʦ 58 ʣʝʪ, ʠʟ ʥʠʭ 

ʤʫʞʯʠʥ ʙʳʣʦ 92, ʞʝʥʱʠʥ ï 56. ʂʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʞʘʣʦʙ, 

ʘʥʘʤʥʝʟʘ, ʜʘʥʥʳʭ ʧʝʨʝʜʥʝʡ ʨʠʥʦʩʢʦʧʠʠ, ʵʥʜʦʩʢʦʧʠʠ, ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ ʠ ʂʊ ʦʢʦʣʦʥʦʩʦʚʳʭ 

ʧʘʟʫʭ. ɹʦʣʴʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʦʩʥʦʚʥʘʷ ʠ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʧʦ 74 ʯʝʣʦʚʝʢʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʩʝʤ ʙʦʣʴʥʳʤ, ʧʦʤʠʤʦ ʥʝʦʙʭʦʜʠʤʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʢʣʠʥʠʢʦ-

ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ, ʜʦ ʠ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʱʝʛʦ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ IgE ʚ ʢʨʦʚʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɻʣʘʚʥʳʝ ʞʘʣʦʙʳ ʙʦʣʴʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ 

ʙʳʣʠ ʥʘ ʟʘʪʨʫʜʥʝʥʠʝ ʥʦʩʦʚʦʛʦ ʜʳʭʘʥʠʷ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʠʣʠ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʦʙʠʣʴʥʦʝ ʩʣʠʟʠʩʪʦ-ʚʦʜʷʥʠʩʪʦʝ ʠʣʠ ʩʝʨʦʟʥʦʝ ʦʪʜʝʣʷʝʤʦʝ ʠʟ ʥʦʩʘ, ʥʘʨʫʰʝʥʠʝ ʦʙʦʥʷʥʠʷ, 

ʧʨʠʩʪʫʧʦʦʙʨʘʟʥʦʝ ʯʠʭʘʥʴʝ, ʟʫʜ ʚ ʥʦʩʫ ʠ ʛʦʣʦʚʥʳʝ ʙʦʣʠ. ʏʘʩʪʴ ʧʘʮʠʝʥʪʦʚ ʧʨʝʜʲʷʚʠʣʠ 

ʞʘʣʦʙʳ ʥʘ ʩʦʥʣʠʚʦʩʪʴ, ʩʥʠʞʝʥʠʝ ʘʧʧʝʪʠʪʘ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʠ ʠ 

ʟʘʣʦʞʝʥʥʦʩʪʠ ʚ ʫʰʘʭ.  

ʇʨʠ ʘʥʘʣʠʟʝ ʞʘʣʦʙ ʙʦʣʴʥʳʭ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʚʩʝ ʦʙʩʣʝʜʦʚʘʥʥʳʝ (100%) ʦʪʤʝʯʘʣʠ 

ʟʘʪʨʫʜʥʝʥʠʝ ʥʦʩʦʚʦʝ ʜʳʭʘʥʠʝ. ʇʨʠ ʵʪʦʤ, 60,7% ʧʘʮʠʝʥʪʦʚ ʟʘʤʝʯʘʣʠ ʦʜʥʦʩʪʦʨʦʥʥʝʝ, 32,0% 

- ʜʚʫʩʪʦʨʦʥʥʝʝ ʠ 7,3% - ʞʘʣʦʚʘʣʠʩʴ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʥʦʩʦʚʦʛʦ ʜʳʭʘʥʠʷ. ʅʘ ʚʳʜʝʣʝʥʠʷ ʠʟ 

ʥʦʩʘ ʞʘʣʦʚʘʣʠʩʴ 144 (96%), ʩʥʠʞʝʥʠʝ ʦʙʦʥʷʥʠʷ -136 (90,6%), ʯʠʭʘʥʠʝ ï 142 (94,6%), ʟʫʜ ʚ 

ʥʦʩʫ -132 (88%) ʙʦʣʴʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ. ɾʘʣʦʙʳ ʥʘ ʛʦʣʦʚʥʫʶ ʙʦʣʴ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ 

ʥʘʨʫʰʝʥʠʝ ʩʥʘ ʧʨʝʜʲʷʚʠʣʠ 141 (94%) ʠ 122 (81,3%) ʦʙʩʣʝʜʦʚʘʥʥʳʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʦʩʫʜʦʩʫʞʠʚʘʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʥʦʩʫ ʦʪʤʝʪʠʣʠ 125 (83,3%) ʙʦʣʴʥʳʭ 

ʦʙʝʠʭ ʛʨʫʧʧ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʢʘʯʝʩʪʚʝ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ.  

ʈʝʟʫʣʴʪʘʪʳ ʨʠʥʦʩʢʦʧʠʠ ʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʧʝʨʝʜʥʝʡ 

ʨʠʥʦʩʢʦʧʠʠ ʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʨʘʟʣʠʯʥʦʛʦ 

ʪʠʧʘ ʜʝʬʦʨʤʘʮʠʠ ʧʝʨʝʛʦʨʦʜʢʠ ʥʦʩʘ, ʫʤʝʨʝʥʥʘʷ ʦʪʸʯʥʦʩʪʴ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ 

ʥʦʩʘ, ʛʠʧʝʨʪʨʦʬʠʷ ʥʠʞʥʠʭ ʥʦʩʦʚʳʭ ʨʘʢʦʚʠʥ ʠ ʥʘʣʠʯʠʝ ʩʣʠʟʠʩʪʦʛʦ, ʩʝʨʦʟʥʦʛʦ ʠʣʠ 

ʚʦʜʷʥʠʩʪʦʛʦ ʩʝʢʨʝʪʘ ʚ ʥʦʩʦʚʳʭ ʭʦʜʘʭ. ʎʚʝʪ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʥʦʩʘ ʠʤʝʣ 

ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʪ ʙʣʝʜʥʦ-ʨʦʟʦʚʦʛʦ ʜʦ ʩʠʥʶʰʥʦʛʦ, ʙʣʝʜʥʦ-ʩʠʥʶhʥʦʛʦ ʠ 

ʙʣʝʜʥʦʛʦ. ɿʘ ʩʯʝʪ ʥʘʙʫʭʣʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʚ ʦʙʲʝʤʝ ʥʦʩʦʚʳʭ ʨʘʢʦʚʠʥ ʠ ʠʟ-ʟʘ 

ʠʩʢʨʠʚʣʝʥʠʷ ʧʝʨʝʛʦʨʦʜʢʠ ʥʦʩʘ, ʥʦʩʦʚʳʝ ʭʦʜʳ ʙʳʣʠ ʩʫʞʝʥʳ. 

 
ʈʠʩʫʥʦʢ 1. ʈʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʜʝʬʦʨʤʘʮʠʡ ʧʝʨʝʛʦʨʦʜʢʠ ʥʦʩʘ ʫ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ. 
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ʋ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʠʤʝʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʜʝʬʦʨʤʘʮʠʠ ʥʦʩʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ. 

ʀʩʢʨʠʚʣʝʥʠʝ ʚ ʭʨʷʱʝʚʦʤ ʦʪʜʝʣʝ ʥʘʙʣʶʜʘʣʦʩʴ ʫ 76 (51,3%), ʚ ʢʦʩʪʥʦʤ ʦʪʜʝʣʝ - ʫ 59 

(39,9%) ʠ ʚ ʢʦʩʪʥʦ-ʭʨʷʱʝʚʦʤ ʦʪʜʝʣʝ - ʫ 13 (8,8%) ʯʝʣʦʚʝʢ. ʇʦ ʭʘʨʘʢʪʝʨʫ ʜʝʬʦʨʤʘʮʠʠ 

ʧʨʝʦʙʣʘʜʘʣʦ ʠʩʢʨʠʚʣʝʥʠʝ ʚ ʚʠʜʝ ʰʠʧʘ ʫ 70 ʙʦʣʴʥʳʭ (46,7%), ʚ ʚʠʜʝ ʛʨʝʙʥʷ ʥʘʙʣʶʜʘʣʠʩʴ ʫ 

36 (27,3%), ʚʳʚʠʭ ʯʝʪʳʨʝʭʫʛʦʣʴʥʦʛʦ ʭʨʷʱʘ ï ʫ 9 (9,8%), ʉ-ʦʙʨʘʟʥʦʝ ʠʩʢʨʠʚʣʝʥʠʝ ï ʫ 17 

(8,2%), S-ʦʙʨʘʟʥʦʝ ʠʩʢʨʠʚʣʝʥʠʝ ï ʫ 16 (4,9%). (ʈʠʩ.1).  

ɼʘʥʥʳʝ ʨʠʥʦʩʢʦʧʠʠ ʠ ʵʥʜʦʩʢʦʧʠʠ ʧʦʣʦʩʪʠ ʥʦʩʘ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʧʦʜʪʚʝʨʜʠʣʠ 

ʥʘʣʠʯʠʝ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʜʝʬʦʨʤʘʮʠʡ ʥʦʩʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ ʠ ʛʠʧʝʨʪʨʦʬʠʠ ʥʠʞʥʠʭ 

ʥʦʩʦʚʳʭ ʨʘʢʦʚʠʥ ʩ ʥʘʣʠʯʠʝʤ ʩʠʤʧʪʦʤʦʚ ʘʣʣʝʨʛʠʯʝʩ- ʢʦʛʦ ʨʠʥʠʪʘ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ 

ʚʳʨʘʞʝʥʥʦʩʪʠ (ʈʠʩ. 2). 

 

 
ʈʠʩʫʥʦʢ 2. ʕʥʜʦʩʢʦʧʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʧʦʣʦʩʪʠ ʥʦʩʘ ʫ ʙʦʣʴʥʳʭ ʩ ʠʩʢʨʠʚʣʝʥʠʝʤ 

ʧʝʨʝʛʦʨʦʜʢʠ ʥʦʩʘ ʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ ʜʦ ʣʝʯʝʥʠʷ. 

 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʦʩʘ ʚʳʷʚʣʝʥʦ ʚʳʨʘʞʝʥʥʦʝ 

ʥʘʨʫʰʝʥʠʝ ʜʳʭʘʪʝʣʴʥʦʡ, ʦʙʦʥʷʪʝʣʴʥʦʡ ʠ ʟʘʱʠʪʥʦʡ ʬʫʥʢʮʠʡ ʥʦʩʘ, ʪʨʝʙʫʶʱʠʭ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʣʝʯʝʥʠʷ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʙʦʣʴʥʳʭ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʦʙʱʝʛʦ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ɽ ʫ ʙʦʣʴʥʳʭ ʩ ʜʝʬʦʨʤʘʮʠʝʡ ʧʝʨʝʛʦʨʦʜʢʠ ʥʦʩʘ, ʩʦʯʝʪʘʥʥʦʡ ʩ 

ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ 

ʨʘʟʣʠʯʘʶʪʩʷ. ʂ ʧʨʠʤʝʨʫ, ʧʨʠ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ ʪʝʯʝʥʠʷ ʠʥʪʝʨʤʠʪʠʨʫʶʱʝʡ ʬʦʨʤʳ 

ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʝ IgE ʚ ʢʨʦʚʠ ʩʦʩʪʘʚʠʣʦ ʦʪ 299,4Ñ44,4 ʜʦ 349,0Ñ47,9 ʄɽ/ʤʣ, ʧʨʠ 

ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ - ʦʪ 677,9Ñ5,2 ʜʦ 756,6Ñ4,9 ʄɽ/ʤʣ., ʘ ʧʨʠ ʪʷʞʝʣʦʡ 

ʩʪʝʧʝʥʠ ʪʝʯʝʥʠʷ ʜʘʥʥʦʡ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ - ʦʪ 887,9Ñ4,6 ʜʦ 951,7Ñ10,1 ʄɽ/ʤʣ. 

ʋ ʙʦʣʴʥʳʭ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʠ ʘʣʣʝʨʛʠʟʘʮʠʠ ʚ ʧʝʨʠʦʜ ʩʝʟʦʥʥʳʭ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʧʳʣʴʮʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ 

ʧʘʮʠʝʥʪʦʚ ʧʨʝʚʘʣʠʨʦʚʘʣʘ ʧʝʨʩʠʩʪʠʨʫʶʱʘʷ ʬʦʨʤʘ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ, ʧʦʢʘʟʘʪʝʣʠ IgE 

ʚ ʩʣʫʯʘʝ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ ʪʝʯʝʥʠʷ ʧʝʨʩʠʩʪʠʨʫʶʱʝʡ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʪʘʚʠʣʠ ʦʪ 

353,6Ñ34,6 ʜʦ 466,1Ñ83,4 ʄɽ/ʤʣ, ʧʨʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ - ʦʪ 758,9Ñ5,7 

ʜʦ 796,8Ñ7,7 ʄɽ/ʤʣ ʠ ʧʨʠ ʪʷʞʝʣʦʤ ʪʝʯʝʥʠʠ - ʦʪ 885,2Ñ4,9 ʜʦ 973,9Ñ22,3 ʄɽ/ʤʣ.  

ʍʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʙʦʣʴʥʳʭ. ɺ ʧʣʘʥʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ 

ʜʝʬʦʨʤʘʮʠʝʡ ʥʦʩʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ, ʩʦʯʝʪʘʥʥʦʡ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʭʘʨʘʢʪʝʨʘ ʠ ʪʷʞʝʩʪʠ ʧʘʪʦʣʦʛʠʠ ʧʨʦʠʟʚʝʜʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʱʘʜʷʱʝʡ ʩʝʧʪʫʤ-

ʦʧʝʨʘʮʠʠ ʠ/ʠʣʠ ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʜʝʟʠʥʪʝʛʨʘʮʠʷ (ʋɿɼ) ʥʦʩʦʚʳʭ ʨʘʢʦʚʠʥ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ, ʙʦʣʴʥʳʤ I-ʡ ʛʨʫʧʧʳ ʧʨʦʠʟʚʝʜʝʥʳ 

ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʩʝʧʪʦʧʣʘʩʪʠʢʠ ʩ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʝʟʠʥʪʝʛʨʘʮʠʝʡ ʥʦʩʦʚʳʭ ʨʘʢʦʚʠʥ 

(ʋɿɼ), ʘ ʧʘʮʠʝʥʪʘʤ II-ʡ ʛʨʫʧʧʳ ʩ ʘʥʘʣʦʛʠʯʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʧʦʣʦʩʪʠ ʥʦʩʘ ʚʳʧʦʣʥʝʥʘ ʪʦʣʴʢʦ 

ʋɿɼ ʥʠʞʥʠʭ ʥʦʩʦʚʳʭ ʨʘʢʦʚʠʥ ʧʦʜ ʤʝʩʪʥʦʡ ʘʥʝʩʪʝʟʠʝʡ. ʉʝʧʪʫʤ ïʦʧʝʨʘʮʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʋɿɼ ʥʦʩʦʚʳʭ ʚʳʧʦʣʥʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʩʪʘʮʠʦʥʘʨʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʥʜʦʪʨʘʭʝʘʣʴʥʦʛʦ 

ʥʘʨʢʦʟʘ.  
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ʇʨʠ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ ʥʘ ʥʦʩʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʝ ʥʦʩʘ, ʘ ʪʘʢʞʝ ʥʘ 

ʥʦʩʦʚʳʭ ʨʘʢʦʚʠʥʘʭ, ʚʳʧʦʣʥʷʣʠʩʴ ʱʘʜʷʱʠʝ ʨʝʟʝʢʮʠʠ ʥʦʩʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʢʦʨʨʝʢʮʠʝʡ ʥʦʩʦʚʳʭ ʨʘʢʦʚʠʥ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʝʧʪʫʤ - ʦʧʝʨʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʪʩʦʩ ï 

ʨʘʩʧʘʪʦʨ ʥʘʰʝʡ ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʩʝʧʪʦʧʣʘʩʪʠʢʠ. 

ʉ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ, ʤʠʥʠʤʠʟʘʮʠʠ ʦʙʲʝʤʘ ʦʧʝʨʘʮʠʠ ʠ 

ʪʨʘʚʤʘʪʠʟʘʮʠʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʝʨʝʛʦʨʦʜʢʠ ʥʦʩʘ ʫ ʙʦʣʴʥʳʭ ʩ ʢʦʩʪʥʳʤ ʠʣʠ ʭʨʷʱʝʚʳʤ 

ʰʠʧʦʤ, ʘ ʪʘʢʞʝ ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʛʨʝʙʥʝʤ ʥʦʩʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ, ʩʦʯʝʪʘʥʥʳʝ ʩ 

ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ ʤʳ ʧʨʝʜʣʦʞʠʣʠ ʠ ʫʩʧʝʰʥʦ ʚʥʝʜʨʷʝʤ ʚ ʧʨʘʢʪʠʢʫ ʃʆʈ ʦʪʜʝʣʝʥʠʡ 

ʅʄʎ ʈʊ çʐʠʬʦʙʘʭʰè ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʩʧʦʩʦʙ ʤʘʢʩʠʣʣʦ-ʧʨʝʤʘʢʩʠʣʣʷʨʥʦʛʦ ʜʦʩʪʫʧʘ 

ʧʦ Cottle ʧʨʠ ʩʝʧʪʫʤ ï ʦʧʝʨʘʮʠʠ (ʨʘʮ. ʧʨʝʜʣʦʞ. ˉ3413/R404 ʦʪ 04.02.2021ʛ.). 

 

 
 

ʈʠʩʫʥʦʢ 3. ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʭʠʨʫʨʛʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʃʆʈɸ-ɼʆʅ ʠ ʤʝʪʦʜʠʢʘ ʋɿ 

ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʥʠʞʥʝʡ ʥʦʩʦʚʦʡ ʨʘʢʦʚʠʥʳ 

 

ʇʦʢʘʟʘʥʠʷʤʠ ʢ ʚʳʧʦʣʥʝʥʠʶ ʋɿɼ ʥʦʩʦʚʳʭ ʨʘʢʦʚʠʥ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʠʩʢʨʠʚʣʝʥʠʝʤ 

ʧʝʨʝʛʦʨʦʜʢʠ ʥʦʩʘ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ɸʈ, ʷʚʣʷʣʠʩʴ ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʘ ʧʦʩʣʝ ʧʨʦʚʦʜʠʤʦʡ 

ʨʘʥʝʝ ʪʝʨʘʧʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʩʫʜʦʩʫʞʠʚʘʶʱʠʭ ʠ ʘʥʪʠʛʠʩʪʘʤʠʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʚʳʨʘʞʝʥʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʥʦʩʘ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʋɿɼ 

ʥʦʩʦʚʳʭ ʨʘʢʦʚʠʥ ʧʨʠʤʝʥʷʣʦʩʴ ʦʙʦʨʫʜʦʚʘʥʠʝ ʃʆʈɸ-ɼʆʅ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʟʦʥʜʘ (ʨʠʩ.3). ʇʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʘʮʠʝʥʪʳ 

ʧʨʦʜʦʣʞʠʣʠ ʧʨʠʥʠʤʘʪʴ ʘʥʪʠʛʠʩʪʘʤʠʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʠʥʪʨʘʥʘʟʘʣʴʥʦ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʥʳʝ 

ʧʨʝʧʘʨʘʪʳ ʤʦʤʝʪʘʟʦʥ, ʙʝʢʣʦʤʝʪʘʟʦʥ ʠʣʠ ʬʣʶʪʠʢʘʟʦʥ ʧʦ 1 ʜʦʟʝ 2 ʨʘʟʘ ʚ ʜʝʥʴ ʩ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʢʫʨʩʘ ʣʝʯʝʥʠʷ 7-10 ʜʥʝʡ. ʆʮʝʥʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʞʘʣʦʙ, ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʛʦ 

ʦʩʤʦʪʨʘ ʧʦʣʦʩʪʠ ʥʦʩʘ (ʨʠʩ.4), ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʦʩʘ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ IgE ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ.  

 

  

ʈʠʩʫʥʦʢ 4. ʕʥʜʦʩʢʦʧʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʧʦʣʦʩʪʠ ʥʦʩʘ ʫ ʙʦʣʴʥʳʭ ʩ ʠʩʢʨʠʚʣʝʥʠʝʤ 

ʧʝʨʝʛʦʨʦʜʢʠ ʥʦʩʘ, ʩʦʯʝʪʘʥʥʦʡ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ ʧʦʩʣʝ 1 ʤʝʩʷʮʘ ʣʝʯʝʥʠʷ 
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ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʱʝʛʦ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ɽ ʫ ʙʦʣʴʥʳʭ ʩ ʠʩʢʨʠʚʣʝʥʠʝʤ 

ʧʝʨʝʛʦʨʦʜʢʠ ʥʦʩʘ, ʩʦʯʝʪʘʥʥʦʡ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʠ 

ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠʤʝʣʦ ʨʘʟʣʠʯʠʝ. ʇʨʠ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ ʪʝʯʝʥʠʷ ʠʥʪʝʨʤʠʪʠʨʫʶʱʝʡ 

ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʝ IgE ʩʦʩʪʘʚʣʷʣʦ ʦʪ 299,4Ñ44,4 ʜʦ 349,0Ñ47,9 ʄɽ/ʤʣ, ʧʨʠ 

ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 677,9Ñ5,2 ʜʦ 756,6Ñ4,9 ʄɽ/ʤʣ ʠ ʧʨʠ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ 

ʪʝʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʠ IgE ʩʦʩʪʘʚʠʣʠ ʦʪ 885,2Ñ4,9 ʜʦ 973,9Ñ22,3 ʄɽ/ʤʣ. ʇʨʠ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ 

ʪʝʯʝʥʠʷ ʧʝʨʩʠʩʪʠʨʫʶʱʝʡ ʬʦʨʤʳ ʙʦʣʝʟʥʠ ʧʦʢʘʟʘʪʝʣʠ IgE ʩʦʩʪʘʚʠʣʠ ʦʪ 353,6Ñ34,6 ʜʦ 

466,1Ñ83,4 ʄɽ/ʤʣ, ʧʨʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ - ʦʪ 758,9Ñ5,7 ʜʦ796,8Ñ7,7 ʄɽ/ʤʣ, ʠ ʧʨʠ ʪʷʞʝʣʦʡ 

ʩʪʝʧʝʥʠ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ - ʦʪ 885,2Ñ4,9 ʜʦ 973,9Ñ22,3 ʄɽ/ʤʣ. 

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ IgE ʚ ʢʨʦʚʠ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʧʦʩʣʝ 

1 ʤʝʩʷʮʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʱʝʛʦ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ 

ɽ ʫ ʙʦʣʴʥʳʭ ʩ ʜʝʬʦʨʤʘʮʠʝʡ ʧʝʨʝʛʦʨʦʜʢʠ ʥʦʩʘ, ʩʦʯʝʪʘʥʥʦʡ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ 

ʟʘʚʠʩʝʣʦ ʦʪ ʬʦʨʤʳ ʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʬʦʥʝ 

ʢʦʤʧʣʝʢʩʥʦʡ ʘʥʪʠʛʠʩʪʘʤʠʥʥʦʡ ʠ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʥʦʡ ʪʝʨʘʧʠʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ IgE ʚ 

ʢʨʦʚʠ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʘʩʴ, ʧʦʢʘʟʘʪʝʣʠ ʢʦʪʦʨʳʭ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

ʊʘʙʣʠʮʘ 1. ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʛʦ IgE ʚ ʢʨʦʚʠ ʧʦʩʣʝ 1 ʤʝʩʷʮʘ ʣʝʯʝʥʠʷ 

ˉ ʌʦʨʤʳ ɸʈ 
ʂʣʠʥʠʯ. 

ʪʝʯʝʥʠʝ 

I ïʛʨʫʧʧʘ (n=74) II  ïʛʨʫʧʧʘ (n=74) 

1-2 ʣʝʪ 3-5 ʣʝʪ 1-2 ʣʝʪ 3-5 ʣʝʪ 

1 
ʀʥʪʝʨʤʠʪʠ-

ʨʫʶʱʘʷ 

ʃʝʛʢʦʝ 220,0Ñ10,1 275,7Ñ22,8 227,0Ñ16,0 271,6Ñ26,8 

ʉʨʝʜʥʝʝ 561,5Ñ3,6 626,1Ñ4,1 592,4Ñ3,9 647,1Ñ5,1 

ʊʷʞʝʣʦʝ 831,5Ñ26,8 870,1Ñ44,5 792,7Ñ43,8 859,3Ñ23,5 

2 
ʇʝʨʩʠʩʪʠ- 

ʨʫʶʱʘʷ 

ʃʝʛʢʦʝ 277,6Ñ18,9 322,7Ñ23,7 284,6Ñ14,9 348,4Ñ7,6 

ʉʨʝʜʥʝʝ 641,6Ñ6,7 670,0Ñ6,8 648,7Ñ7,4 684,4Ñ7,2 

ʊʷʞʝʣʦʝ 811,2Ñ31,3 851,5Ñ17,6 833,7Ñ32,5 880,7Ñ26,4 

ʇʦʢʘʟʘʪʝʣʠ IgE ʫ ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ, ʧʨʠ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ ʠʥʪʝʨʤʠʪʠʨʫʶʱʝʡ 

ʬʦʨʤʳ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʩʦʩʪʘʚʠʣʠ ʦʪ 220,0Ñ10,1 ʜʦ 275,7Ñ22,8 ʄɽ/ʤʣ, ʧʨʠ ʩʨʝʜʥʝʡ 

ʩʪʝʧʝʥʠ - ʦʪ 561,5Ñ3,6 ʜʦ 626,1Ñ4,1 ʄɽ/ʤʣ ʠ ʧʨʠ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ ʪʝʯʝʥʠʷ - ʦʪ 831,5Ñ26,8 

ʜʦ 870,1Ñ44,5 ʄɽ/ʤʣ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʜʝʨʞʘʥʠʝ IgE ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 227,0Ñ16,0- 271,6Ñ26,8 ʜʦ 792,7Ñ43,8- 

859,3Ñ23,5ʄɽ/ʤʣ.ʋ ʙʦʣʴʥʳʭ 1-ʡ ʛʨʫʧʧʳ ʩ ʧʝʨʩʠʩʪʠʨʫʶʱʝʡ ʬʦʨʤʦʡ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ 

ʨʠʥʠʪʘ ʧʦʢʘʟʘʪʝʣʠ IgE ʧʨʠ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ ʪʝʯʝʥʠʷ ʩʦʩʪʘʚʠʣʠ ʦʪ 277,6Ñ18,9 ʜʦ 322,7Ñ23,7 

ʄɽ/ʤʣ, ʧʨʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ - ʦʪ 641,6Ñ6,7 ʜʦ 670,0Ñ6,8 ʄɽ/ʤʣ ʠ ʧʨʠ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ 

ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ - ʦʪ 811,2Ñ31,3 ʜʦ 851,5Ñ17,6 ʄɽ/ʤʣ. ɺʦ 2-ʡ ʛʨʫʧʧʝ ʧʦʢʘʟʘʪʝʣʠ IgE 

ʢʦʣʝʙʘʣʠʩʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪ 284,6Ñ14,9 - 348,4Ñ7,6 ʜʦ 833,7Ñ32,5-880,7Ñ26,4ʄɽ/ʤʣ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʬʦʥʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʣʝʯʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʜʝʬʦʨʤʘʮʠʝʡ ʧʝʨʝʛʦʨʦʜʢʠ ʥʦʩʘ, ʩʦʯʝʪʘʥʥʦʡ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ IgE ʦʪ 79,4Ñ22,1 ʜʦ 93,2Ñ24,2ʄɽ/ʤʣ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʥʦʩʦʚʦʡ ʧʦʣʦʩʪʠ. 

ʊʘʙʣʠʮʘ 2. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʠ ʨʘʟʣʠʯʠʷ ʫʨʦʚʥʷ IgE (MÑSD). 

ɻʨʫʧʧ r ɼʦ ʣʝʯʝʥʠʷ 
ʇʦʩʣʝ ʣʝʯʝʥʠʷ 

ʯ/ʟ 1 ʤʝʩʷʮ 

I (n =74) 711,0Ñ177,8 606,2Ñ173,8 

II (n =74) 722,9Ñ169,8 622,2Ñ169,7 

p2 

>0,05  

(U =2593,0; Z 

=-0,55) 

>0,05  

(U =2484,0;  

Z =-0,97) 

ʇʨʠʤʝʯʘʥʠʝ: p2 ï ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ I ʠ II 

ʛʨʫʧʧʘʤʠ (ʧʦ U-ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-ʋʠʪʥʠ). 
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ʉʫʜʷ ʧʦ ʜʘʥʥʦʡ ʪʘʙʣʠʮʝ, ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʦʙʝʠʭ ʛʨʫʧʧ ʠʤʝʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ 

ʜʠʥʘʤʠʢʘ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ IgE, ʧʨʠ ʵʪʦʤ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʢʘʢ ʜʦ ʣʝʯʝʥʠʷ, ʪʘʢ ʠ ʧʦʩʣʝ 

ʦʧʝʨʘʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʨʘʟʣʠʯʠʷ ʥʝ ʚʳʷʚʣʝʥʦ. 

 ɺʳʚʦʜʳ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʜʚʠʛ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ 

ɽ ʚ ʢʨʦʚʠ ʫ ʙʦʣʴʥʳʭ ʩ ʜʝʬʦʨʤʘʮʠʝʡ ʥʦʩʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ, ʩʦʯʝʪʘʥʥʦʡ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ 

ʨʠʥʠʪʦʤ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʟʘʚʠʩʝʣʦ ʦʪ ʬʦʨʤʳ ʠ ʪʷʞʝʩʪʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ 

ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʥʦʩʦʚʦʡ ʧʦʣʦʩʪʠ.  

ʊʘʢ ʢʘʢ ʜʝʬʦʨʤʘʮʠʷ ʥʦʩʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʨʘʟʜʨʘʞʘʶʱʠʭ 

ʬʘʢʪʦʨʦʚ ʜʣʷ ʨʘʟʚʠʪʠʷ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʦʣʦʩʪʠ ʥʦʩʘ, ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ 

ʱʘʜʷʱʝʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʘʥʪʠʛʠʩʪʘʤʠʥʥʦʡ ʠ 

ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʥʦʡ ʪʝʨʘʧʠʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʪʨʘʥʝʥʠʶ ʜʘʥʥʦʛʦ ʬʘʢʪʦʨʘ ʠ ʫʣʫʯʰʝʥʠʶ 

ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʥʦʩʘ. 

ʂʦʤʧʣʝʢʩʥʦʝ ʣʝʯʝʥʠʝ ʙʦʣʴʥʳʭ ʩ ʜʝʬʦʨʤʘʮʠʝʡ ʧʝʨʝʛʦʨʦʜʢʠ ʥʦʩʘ, ʩʦʯʝʪʘʥʥʦʡ ʩ 

ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ, ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʩ ʫʯʝʪʦʤ ʩʦʜʝʨʞʘʥʠʷ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ɽ ʚ 

ʢʨʦʚʠ. 
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ÙÔäÚÙÐÔÇÌÙÐÌÔ IgE-Ô ßØßØÔÔ áßÙ ÐÌÜ ÍÑØÚÜÚÙÔ ÏÔÜÔàÞÚÜÔ ÖÌÆäÌÎÔÔ 
ØÔ¾ÙÐÑÎÚÜÔ ÍÔÙÄ, ÐÌÜ ëÖÆÚëÏÄ ÍÚ ÜÔÙÔÞÔ Ì××ÑÜÏÔÖÄ ÛÑä  

ÎÌ ÍÌæÐ ÌÓ ÞÌÍÚÍÌÞÔ ØÌÆØßÄ 
Þìĕėôėúþô øìóöÿü úøĘóôĄô Ąÿøúüìô ôøøÿùúï÷úíÿ÷ôùô IgE ÿøÿøôüú ðìü āÿùô íñøúüúùô 

ïôüôĀþúüô öìĔĄìîôô øôČùðñîúüô íôùĒ, ðìü ċöĔúċïĒ íú üôùôþô øÿóøôùô ì÷÷ñüïôöĒ ûñĄ îì íìĆð ìó 
þìíúíìþô øìĔøÿĒ Āìüú øñïôüìð. Ðìü þìĕėôėúþ ðìü ðìîúøô ýú÷ĕúô 2017 ¬ 2021 ìó Ĕúùôíô øú ùìþôĔìĕúô 
ôøøÿùúï÷úíÿ÷ôùô IgE ÿøÿøĒ ðìü þìüöôíô āÿùô 148 íñøúüúùô ðúüúô ðñĀúüøìþýôċô øôČùðñîúüô íôùĒ, 
íú üôùôþô ì÷÷ñüïĒ úøĘāþì Ąÿð. Ýôùùô íñøúüúù ìó 15 þú 58 ýú÷ìüú þìĄöô÷ ùìøÿð. Ìó úùĕú øìüð ¬ 92, 
óìù ¬ 56. ÙìþôĔìĕúô íìðìýþúîìüðìĄÿðìô þìðėôėúþô ô÷øôô øìóöÿü þìøúĊ÷ô øôėðúüô 
ôøøÿùúï÷úíÿ÷ôùô IgE ÿøÿøôüú ðìü āÿùô íñøúüúùô ïôüôĀþúüô öìĔĄìîôô øôČùðñîúüôô íôùĒ, ðìü 
ċöĔúċïĒ íú üôùôþô øÿóøôùô ì÷÷ñüïôöĒ îúíìýþì íì îìóùôùôô íñøúüĒ ùôĄúù ðúð. Çìùïúøô Ąìö÷ô 
øìîýôøôô (ôùþñüøôþôüÿĊąñõ) íñøúüĒ ùôĄúùðôĕìùðìô IgE ìó 220,0¹10,1 þú 870,1¹44,5 ØÑ/ø÷ îì ðìü 
øìîüôðô Ąìö÷ô ðúôøĒ (ûñüýôýþôüÿĊąñõ) ùôĄúùðôĕìùðìô øìóöÿü ìó 277,6¹18,9 þú 880,7¹26,4ØÑ/ø÷-üú 
þìĄöô÷ öìüð. Çìøôù þìüôė, ðìü øìùóìüô þìíúíìþô øìĔøÿô íìĆðô ĔìüüúĕĒ ðìü íñøúüúùô íú 
ðñĀúüøìþýôċô øôČùðñîúüô íôùĒ, ðìü ċöĔúċïĒ íú üôùôþô øÿóøôùô ì÷÷ñüïôöĒ, öìøĄìîôô øôėðúüô 
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ùôĄúùðôĕìùðìô ôøøÿùúï÷úíÿ÷ôù IgE ìó 79,4¹22,1 þú 93,2¹24,2ØÑ/ø÷, öô ìó ûìýþĄìîôô îÿýĆìþùúöôô 
üìîìùðô ì÷÷ñüïôöĒ ðìü öúîúöôô íôùĒ Ąìĕúðìþ øñðôĕìð, øÿĄúĕôðì öìüðì Ąÿð.  

Öì÷ôðîúòìĕú: öìĔĄìîôô øôČùðñîúüô íôùĒ, üôùôþô ì÷÷ñüïôöĒ, ôøøÿùúï÷úíÿ÷ôù IgE, 
ýñûþúû÷ìýþôöì, ßÓÐ-ô ýìðìĀìĕúô íôùĒ.  

 

ʇʆʂɸɿɸʊɽʃʀ ʆɹʑɽɻʆ IgE ɺ ʂʈʆɺʀ ʋ ɹʆʃʔʅʓʍ ʉ ɼɽʌʆʈʄɸʎʀɽʁ ʇɽʈɽɻʆʈʆɼʂʀ ʅʆʉɸ, 

ʉʆʏɽʊɸʅʅʆʁ ʉ ɸʃʃɽʈɻʀʏɽʉʂʀʄ ʈʀʅʀʊʆʄ ɼʆ ʀ ʇʆʉʃɽ ʂʆʄʇʃɽʂʉʅʆʁ ʊɽʈɸʇʀʀ 

ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʠʟʫʯʝʥʠʠ ʫʨʦʚʥ ̫ ʦʙʱʝʛʦ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ IgE ʚ ʢʨʦʚʠ ʫ 

ʙʦʣʴʥʳʭ ʩ ʜʝʬʦʨʤʘʮʠʝʡ ʧʝʨʝʛʦʨʦʜʢʠ ʥʦʩʘ, ʩʦʯʝʪʘʥʥʳʭ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ, ʜʦ ʠ ʧʦʩʣʝ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʣʝʯʝʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʟʘ ʧʝʨʠʦʜ ʩ 2017 ʧʦ 2021ʛʛ. ʥʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʙʱʝʛʦ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ɽ (IgE) ʚ ʢʨʦʚʠ 148 ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 15 ʜʦ 58 ʣʝʪ (ʠʟ ʥʠʭ ʤʫʞʯʠʥ ï 92, ʞʝʥʱʠʥ ï 

56) ʩ ʠʩʢʨʠʚʣʝʥʠʝʤ ʥʦʩʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ, ʩʦʯʝʪʘʥʥʦʡ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘʩʪʦʷʱʝʛʦ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʢʘʟʳʚʘʝʪ ʩʜʚʠʛ ʧʘʨʘʤʝʪʨʦʚ ʦʙʱʝʛʦ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ɽ ʚ ʢʨʦʚʠ ʫ ʙʦʣʴʥʳʭ ʩ ʜʝʬʦʨʤʘʮʠʝʡ ʧʝʨʝʛʦʨʦʜʢʠ ʥʦʩʘ, ʩʦʯʝʪʘʥʥʳʭ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ 

ʨʠʥʠʪʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʠ ʠʥʪʝʨʤʠʪʠʨʫʶʱʝʡ ʬʦʨʤʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʠ 

ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 220,0Ñ10,1 ʜʦ 870,1Ñ44,5 ʄɽ/ʤʣ, ʘ ʧʨʠ ʧʝʨʩʠʩʪʠʨʫʶʱʝʡ ʬʦʨʤʝ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 

277,6Ñ18,9 ʠ ʜʦ 880,7Ñ26,4ʄɽ/ʤʣ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʬʦʥʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʣʝʯʝʥʠʷ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʬʦʨʤʘʮʠʝʡ ʧʝʨʝʛʦʨʦʜʢʠ ʥʦʩʘ, ʩʦʯʝʪʘʥʥʦʡ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ IgE ʦʪ 79,4Ñ22,1 ʜʦ 93,2Ñ24,2ʄɽ/ʤʣ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʩʥʠʞʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʥʦʩʦʚʦʡ ʧʦʣʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʨʠʚʣʝʥʠʝ ʥʦʩʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ, ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ, ʠʤʤʫʥʦʛʣʦʙʫʣʠʥ IgE, 

ʩʝʧʪʦʧʣʘʩʪʠʢʘ, ʋɿɼ ʥʦʩʦʚʳʭ ʨʘʢʦʚʠʥ. 

 

INDICATORS OF TOTAL IgE IN THE BLOOD OF PATIENTS WITH DEFORMATION OF NASAL 

SEPTUM, COMBINED WITH ALLERGIC RHINITIS, BEFORE AND AFTER COMPLEX THERAPY  

This investigation consists in studying the level of total immunoglobulin IgE in the blood of patients with 

deformation of nasal septum, combined with allergic rhinitis, before and after complex treatment. In studies for the 

period from 2017 to 2021, we studied the results of total immunoglobulin E (IgE) in the blood of 148 patients aged 

15 to 58 years (including 92 men, 56 women) with a deviated of nasal septum, associated with allergic rhinitis. The 

data obtained from this scientific study shows a shift in the parameters of total immunoglobulin E in the blood in 

patients with deformation of nasal septum, combined with allergic rhinitis, depending on the severity of the disease. 

In the intermittent form of the disease, the indicators varied from 220.0Ñ10.1 to 870.1Ñ44.5 IU/ml, and in the 

persistent form, these indicators ranged from 277.6Ñ18.9 to 880.7Ñ26.4 IU /ml. Thus, against the background of 

complex postoperative treatment in patients with deviated of the nasal septum, combined with allergic rhinitis, there 

is a decrease in the quantitative indicators of IgE from 79.4Ñ22.1 to 93.2Ñ24.2 IU/ml, which indicates a decrease in 

the intensity of allergic process in the nasal cavity. 

Key words: Deformation of nasal septum, allergic rhinitis, IgE immunoglobulin, septoplasty, turbinate 

ultrasound. 
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ʕʇʀɼɽʄʀʆʃʆɻʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɻʈʀʇʇɸ ʉʈɽɼʀ ʅɸʉɽʃɽʅʀʗ 

ɻʆʈʆɼɸ ɼʋʐɸʅɹɽ ʀ ʈʈʇ ʚ 2017-2020 ɻʆɼʓ 

 

ɿʫʙʘʡʜʦʚʘ ʃ.ɸ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʆʩʪʨʳʝ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʚʠʨʫʩʥʳʝ ʠʥʬʝʢʮʠʠ - ʙʦʣʴʰʘʷ ʛʨʫʧʧʘ 

ʦʩʪʨʳʭ ʚʠʨʫʩʥʳʭ ʙʦʣʝʟʥʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʦʙʱʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʪʦʢʩʠʢʦʟʘ ʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʛʨʠʧʧ ʪʦʞʝ ʦʪʥʦʩʠʪʩʷ ʢ ʵʪʦʡ ʛʨʫʧʧʝ ʟʘʙʦʣʝʚʘʥʠʡ. ʆʈɺʀ - ʩʘʤʳʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʥʘ ʟʝʤʥʦʤ ʰʘʨʝ ʟʘʙʦʣʝʚʘʥʠʷ. ɼʝʪʠ ʧʝʨʚʳʭ ʤʝʩʷʮʝʚ ʞʠʟʥʠ ʙʦʣʝʶʪ 

ʨʝʜʢʦ, ʧʦʩʢʦʣʴʢʫ ʥʘʭʦʜʷʪʩʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʠʟʦʣʷʮʠʠ ʠ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʩʦʭʨʘʥʷʶʪ 

ʧʘʩʩʠʚʥʳʡ ʠʤʤʫʥʠʪʝʪ, ʧʦʣʫʯʝʥʥʳʡ ʦʪ ʤʘʪʝʨʠ ʪʨʘʥʩʧʣʘʮʝʥʪʘʨʥʦ. ʅʘʠʙʦʣʴʰʘʷ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʝʪʝʡ ʚʪʦʨʦʛʦ ʧʦʣʫʛʦʜʠʷ ʠ ʧʝʨʚʳʭ ʪʨʸʭ ʣʝʪ ʞʠʟʥʠ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʠʭ ʦʨʛʘʥʠʟʘʮʠʝʡ ʚ ʜʝʪʩʢʠʡ ʢʦʣʣʝʢʪʠʚ ʠ ʨʝʟʢʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʢʦʥʪʘʢʪʦʚ. 

ɻʨʠʧʧ - ʯʨʝʟʚʳʯʘʡʥʦ ʟʘʨʘʟʥʦʝ ʦʩʪʨʦʝ ʠʥʬʝʢʮʠʦʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʩʠʤʧʪʦʤʘʤʠ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʠ ʢʘʪʘʨʦʤ ʚʝʨʭʥʠʭ 

ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. ɺʠʨʫʩ ʛʨʠʧʧʘ ʦʙʣʠʛʘʪʥʳʡ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʧʘʨʘʟʠʪ. 

ɺʠʨʫʩʳ ʛʨʠʧʧʘ ʠʤʝʶʪ ʩʬʝʨʠʯʝʩʢʫʶ ʦʙʦʣʦʯʢʫ, ʧʦʢʨʳʪʫʶ ʰʠʧʠʢʘʤʠ, ʦʙʨʘʟʦʚʘʥʥʳʤʠ 

ʜʚʫʤʷ ʛʣʠʢʦʢʘʧʪʠʜʘʤʠ. ʅʝʡʨʘʤʠʥʠʜʘʟʦʡ ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʙʝʣʢʦʚʳʡ ʵʥʟʠʤ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚʠʨʫʩʘ ʚ ʢʣʝʪʢʫ ʭʦʟʷʠʥʘ ʠ ʛʝʤʘʛʛʣʶʪʠʥʠʥ ʙʝʣʢʦʤ, 

ʚʳʟʳʚʘʶʱʠʤ ʘʛʛʣʶʪʠʥʘʮʠʶ ʵʨʠʪʨʦʮʠʪʦʚ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ 

ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʘʥʪʠʧʝʥʥʳʭ ʩʚʦʡʩʪʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʙʝʣʢʦʚ ʛʣʠʢʦʧʨʦʪʝʠʜʦʚ ï 

ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ ʠ ʥʝʡʨʘʤʠʥʠʜʘʟʳ. 

ɺ ʥʘʩʪʦʷʚʰʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ 13 ʧʦʜʪʠʧʦʚ ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ ʠ 10 ʧʦʜʪʠʧʦʚ 

ʥʝʡʨʘʤʠʥʠʜʘʟʳ. ʋ ʯʝʣʦʚʝʢʘ ʫʩʪʘʥʦʚʣʝʥʦ 4 ʧʦʜʪʠʧʘ ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ H0.H1.H2.H3. ʠ 2 

ʧʦʜʪʠʧʘ ʥʝʡʨʘʤʠʥʠʜʘʟʳ N1. ʀ N2. 

ɺ ʤʠʨʦʚʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ 126 ʵʧʠʜʝʤʠʷʭ ʠ ʧʘʥʜʝʤʠʷʭ ʛʨʠʧʧʘ. 

ʅʘʠʙʦʣʝʝ ʦʙʰʠʨʥʳʤʠ ʠ ʪʷʞʝʣʳʤʠ ʙʳʣʠ ʧʘʥʜʝʤʠʠ ʚ 1889-1890 ʛʦʜʘʭ ʠ ʚ 1918-1920ʛʦʜʘʭ, 

ʚʦ ʚʨʝʤʷ ʧʦʩʣʝʜʥʝʡ ʧʦʛʠʙʣʦ ʙʦʣʝʝ 20 ʤʣʥ. ʣʶʜʝʡ. ʆʯʝʥʴ ʪʷʞʝʣʘʷ ʧʘʥʜʝʤʠʷ ʛʨʠʧʧʘ 

ʚʦʟʥʠʢʣʘ ʚ 1957ʛʦʜʫ ʧʝʨʝʙʦʣʝʣʦ ʦʪ 1,5 ʜʦ 2 ʤʣʨʜ. ʣʶʜʝʡ. ʕʪʦ ʧʘʥʜʝʤʠʷ ʙʳʣʦ ʚʳʟʚʘʥʦ 

ʥʦʚʳʤ ʩʝʨʦʚʘʨʠʘʥʪʦʤ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʩ ʘʥʪʠʧʝʥʥʦʡ ʬʦʨʤʫʣʦʡ H2N2 ï ʚʠʨʫʩ ʘʟʠʘʪʩʢʦʛʦ 

ʛʨʠʧʧʘ. ɺ 1968ʛ ʧʘʥʜʝʤʠʶ ʚʳʟʚʘʣ ʥʦʚʳʡ ʩʝʨʦʚʘʨʠʘʥʪ H3N2 ʛʦʥʢʦʥʛʩʢʠʡ ʚʠʨʫʩ ʛʨʠʧʧʘ. 

ʇʦʩʪʝʧʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʷʥʚʘʨʝ ʩ.ʛ. ʠ ʜʦʩʪʠʛʣʘ 

ʤʘʢʩʠʤʫʤʘ ʚ ʬʝʚʨʘʣʝ. ʍʦʪʷ ʯʠʩʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣʦ 

ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʥʦ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʝ ʧʨʝʚʳʰʘʣ ʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʧʦʨʦʛʘ (860 ʚ 

ʜʝʥʴ). ʕʪʦ ʚʩʧʳʰʢʘ ʥʝ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ɹʦʣʝʣʠ ʚ ʦʩʥʦʚʥʦʤ ʜʝʪʠ 3-6 

ʠ 7-14 ʣʝʪ. ʉʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʬʝʚʨʘʣʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʪʘʣʘ ʩʥʠʞʘʪʴʩʷ [3]. 

ʕʧʠʜʝʤʠʯʝʩʢʠʝ ʚʩʧʳʰʢʠ ʠ ʧʘʥʜʝʤʠʠ ʛʨʠʧʧʘ ʚʦʟʥʠʢʘʶʪ ʧʦʯʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ 

ʟʠʤʥʝʝ ʚʨʝʤʷ ʛʦʜʘ, ʯʪʦ ʧʨʠʥʷʪʦ ʦʙʲʷʩʥʷʪʴ ʙʦʣʴʰʦʡ ʩʢʫʯʝʥʥʦʩʪʴʶ ʣʶʜʝʡ, ʥʠʟʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʢʨʫʞʘʚʰʝʡ ʩʨʝʜʳ, ʚʠʪʘʤʠʥʥʳʤ ʜʝʬʠʮʠʪʦʤ ʥʘʩʝʣʝʥʠʷ ʬʘʢʪʦʨʘʤʠ 

ʦʙʣʝʛʯʘʶʱʠʤʠ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʘʥʪʠʧʝʥʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ . 

ɺʠʨʫʩ ʛʨʠʧʧʘ ɺ ʚʳʟʳʚʘʝʪ ʙʦʣʝʝ ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʠ ʨʝʜʢʠʝ ʵʧʠʜʝʤʠʠ . ɺʠʨʫʩ ʛʨʠʧʧʘ ʉ 

ʚʳʟʳʚʘʝʪ ʣʠʰ ʩʧʦʨʘʜʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ [1].  

ʍʘʨʘʢʪʝʨʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʠ ʩʠʤʧʪʦʤʘʤʠ ʜʣʷ ʩʝʟʦʥʥʦʛʦ ʛʨʠʧʧʘ ʚʥʝʟʘʧʥʦʝ 

ʧʦʚ̫ʣʝʥʠʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʘʰʝʣʴ ʦʙʳʯʥʦ ʩʫʭʦʡ, ʛʦʣʦʚʥʘʷ ʙʦʣʴ, ʤʳʰʝʯʥʳʝ ʙʦʣʠ ʠ 

ʙʦʣʠ ʚ ʩʫʩʪʘʚʘʭ, ʪʷʞʝʣʦʝ ʥʝʜʦʤʦʛʘʥʠʝ, ʙʦʣʴ ʚ ʛʦʨʣʝ ʠ ʥʘʩʤʦʨʢ. ʂʘʰʝʣʴ ʤʦʞʝʪ ʙʳʪʴ 

ʪʷʞʝʣʳʤ ʠ ʜʣʠʪʝʣʴʥʳʤ. ʋ ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʪʝʡ ʪʝʤʧʝʨʘʪʫʨʘ ʥʦʨʤʘʣʠʟʫʝʪʩʷ ʠ ʩʠʤʧʪʦʤʳ 

ʧʨʦʭʦʜʷʪ ʚ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ ʢʘʢʦʡ- ʣʠʙʦ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ʅʦ ʛʨʠʧʧ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ 

ʠ ʢ ʨʘʟʚʠʪʠʶ ʩʝʨʴʝʟʥʳʭ ʦʩʣʦʞʥʝʥʥʳʡ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʘʞʝ ʢ ʣʝʪʘʣʴʥʦʤʫ ʠʩʭʦʜʫ, 

ʦʩʦʙʝʥʥʦ ʫ ʜʝʪʝʡ ʠʟ ʛʨʫʧʧʳ ʨʠʩʢʘ.  
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʧʦ ʛʨʠʧʧʫ 

ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʛ. ɼʫʰʘʥʙʝ ʠ ʈʈʇ ʚ ʧʝʨʠʦʜ 2017-2020 ʛʛ. 

 ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʉʣʫʞʙʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, ʛ. ɼʫʰʘʥʙʝ. ʂʣʠʥʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ (ʤʘʟʢʠ ʠʟ 

ʥʦʩʘ ʠ ʟʝʚʘ) ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʛʥʦʟʦʤ çʦʩʪʨʘʷ ʨʝʩʧʠʨʘʪʦʨʥʘʷ ʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷè 

ʧʦʣʫʯʝʥʳ ʠʟ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʛ.ɼʫʰʘʥʙʝ, ʨʘʡʦʥʦʚ 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʧʦʜʯʠʥʝʥʠʷ ʨ-ʥ. ʈʫʜʘʢʠ. ʆʙʨʘʟʮʳ ʧʦʩʪʫʧʘʣʠ ʚ ʧʨʦʙʠʨʢʘʭ ʩ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʨʝʜʦʡ, ʧʦʤʝʱʝʥʥʳʝ ʚ ʪʝʨʤʦʢʦʥʪʝʡʥʝʨ ʩ ʭʣʘʜʦʵʣʝʤʝʥʪʘʤʠ. ɼʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʚʠʨʫʩʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʦʨ ʨʝʘʛʝʥʪʦʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʈʅʂ ʚʠʨʫʩʦʚ 

ʥʝʩʫʙʪʠʧʠʨʦʚʘʥʥʦʛʦ ʛʨʠʧʧʘ ɸ (Influen- zavirus A), ʩʫʙʪʠʧʦʚ ɸ (ʅ1) ʠ ɸ (ʅ3) ʚ ʢʣʠ-

ʥʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ ʤʝʪʦʜʦʤ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ (ʇʎʈ) ʩ ʛʠʙʨʠʜʠʟʘʮʠʦʥʥʦ- 

ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʜʝʪʝʢʮʠʝʡ çRNAesy mini kitè (çQuagenè) (5). 

 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʨʝʜʠ 86 ʜʝʪʝʡ 

ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʠʥʬʝʢʮʠʦʥʥʦʝ ʦʪʜʝʣʝʥʠʝ ɻʄʎ ʛ.ɼʫʰʘʥʙʝ ʩ ʜʠʘʛʥʦʟʦʤ ʦʩʪʨʘʷ ʨʝʩ-

ʧʠʨʘʪʦʨʥʘʷ ʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ. ʉʨʝʜʠ ʥʠʭ 14 (16,2%) ʜʝʪʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 0 ʜʦ 1ʛʦʜʘ, 

19(18,6%) ʩ 1ʛʦʜʘ ʜʦ 2-ʭ ʣʝʪ ʠ 53 (61,6%) ʜʝʪʠ ʜʦ 3-ʭ ʣʝʪ ʠ ʩʪʘʨʰʝ. ʀʟ ʥʠʭ 61 (70,9%) 

ʤʘʣʴʯʠʢʦʚ ʠ 25 (29,0%) ʜʝʚʦʯʝʢ, 56 (65,1%) ʙʳʣʠ ʛʦʨʦʜʩʢʠʝ, ʘ ʦʩʪʘʣʴʥʳʝ 30 (34,8%) ʠʟ 

ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʋ ʚʩʝʭ ʜʝʪʝʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʯʠʩʣʝʥʳ ʜʣʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʩʪʨʝʯʘʣʠʩʴ 

ʪʘʢʠʝ ʩʠʤʧʪʦʤʳ ʢʘʢ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʘʰʝʣʴ ʥʝʜʦʤʦʛʘʥʠʝ, ʩʣʘʙʦʩʪʴ, 

ʩʣʝʟʦʪʝʯʝʥʠʝ ʠʟ ʥʦʩʘ, ʩʥʠʞʝʥʠʝ ʘʧʧʝʪʠʪʘ ʠ ʜʝʪʠ ʙʳʣʠ ʢʘʧʨʠʟʥʳʝ ʠ ʦʙʝʩʧʦʢʦʝʥʥʳʝ. ʉʦ 

ʩʣʦʚ ʤʘʪʝʨʠ ʫ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣʠ ʞʘʣʦʙʳ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʠʣʴʥʳʡ ʢʘʰʝʣʴ.  

ʉʨʝʜʠ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʜʝʪʝʡ 33 (38,3%) ʙʳʣʠ ʚ ʢʦʥʪʘʢʪʝ ʩ ʙʦʣʴʥʳʤʠ 

ʆʈɺʀ ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʦʜʠʪʝʣʠ, ʘ ʫ ʦʩʪʘʣʴʥʳʭ ʦʪʨʠʮʘʶʪ ʢʦʥʪʘʢʪ ʩ ʙʦʣʴʥʳʤʠ. 

ʉʦʩʪʦʷʥʠʝ ʜʝʪʝʡ ʦʮʝʥʠʚʘʣʦʩʴ ʢʘʢ ʩʨʝʜʥʝʪʷʞʸʣʦʝ ʫ 21 ( 24,4%); ʪʷʞʸʣʦʝ ʫ 51 (59,3%); ʠ ʫ 

12(13,9%) ʥʘʭʦʜʠʣʠʩʴ ʚ ʦʯʝʥʴ ʪʷʞʸʣʦʤ ʩʦʩʪʦʷʥʠʠ. ʊʷʞʝʩʪʴ ʩʦʩʪʦʷʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʟʘ ʩʯʸʪ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʘʰʣʷ, ʩʣʘʙʦʩʪʠ ʠ ʦʙʱʠʭ ʧʨʠʟʥʘʢʦʚ 

ʠʥʪʦʢʩʠʢʘʮʠʠ. ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʙʣʶʜʘʣʘʩʴ ʫ 48(55,8%). ʀʟ 

ʠʥʬʦʨʤʘʮʠʠ ʩʦʙʨʘʥʥʦʛʦ ʩ ʘʥʘʤʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦ ʩʣʦʚ ʤʘʪʝʨʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʯʪʦ ʜʦʤʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ 37,5Áʉ-18(20,9%), 38-38,5Áʉ -32 (37,2%) ʠ 39Áʉ ʠ ʚʳʰʝ-16 (18,6%). 

ɼʦʤʘ ʣʝʯʝʥʠʝ ʧʦʣʫʯʘʣʠ 26 (30,2%) ʘ ʦʩʪʘʣʴʥʳʝ 60 (69,7%) ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ ʥʝ ʤʦʛʣʠ 

ʧʦʣʫʯʠʪ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʠ ʥʫʞʥʦʝ ʣʝʯʝʥʠʝ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. ɺ ʙʦʣʴʥʠʮʫ ʧʦʩʪʫʧʘʣʠ 

ʥʘ 3-5 ʜʥʠ ʙʦʣʝʟʥʠ 54 (62,7%), 6-7 ʜʥʝʡ 24 ʪ(27,9%) ʘ 8 (9,3%)ʧʦʩʪʫʧʠʣʠ ʥʘ 8-10 ʜʝʥʴ. ɺ 

ʘʥʘʤʥʝʟʝ ʞʠʟʥʠ ʙʳʣʦ ʫʢʘʟʘʥʦ ʪʦ ʯʪʦ ʜʝʪʠ ʩ ʨʦʞʜʝʥʠʷ ʧʝʨʝʥʝʩʣʠ ʨʷʜ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʢʘʢ ʆʂʀ-62 (79,2%), ʆʈɺʀ-56 (65,1%) ʠ ʚʦʟʜʫʰʥʦ ʢʘʧʝʣʴʥʳʝ ʠʥʬʝʢʮʠʠ -21 

(24,4%), ʘ ʥʘ ʤʦʤʝʥʪ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʫ ʙʦʣʴʥʳʭ ʩ ʜʠʘʛʥʦʟʦʤ ʆʈɺʀ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʷʜ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʭʠʪ-8(9,3%) ʠ ʘʥʝʤʠʷ -7 (8,1%). ɺʦ ʚʨʝʤʷ ʧʦʩʪʫʧʣʝʥʠʷ 

ʨʦʜʠʪʝʣʠ ʞʘʣʦʚʘʣʠʩʴ ʥʘ ʧʦʪʝʨʷ ʘʧʧʝʪʠʪʘ 56(65,1%) ʠ ʧʦʷʚʣʝʥʠʝ ʙʝʣʦʛʦ ʥʘʣʸʪʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʷʟʳʢʘ 66 (76,7%). ʋ ʜʝʪʝʡ ʥʘʙʣʶʜʘʣʠʩʴ ʢʘʪʘʨʘʣʴʥʳʝ ʷʚʣʝʥʠʷ, ʩʣʝʟʦʪʝʯʝʥʠʝ 

ʠʟ ʥʦʩʘ ʫ ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʪʝʡ ʠ ʠʥʲʝʢʮʠʷ ʩʢʣʝʨ ʛʣʘʟ 28 (32,5%). 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʩʪʘʚʠʪ ʧʨʘʚʠʣʴʥʳʡ ʜʠʘʛʥʦʟ ʠ ʥʘʯʘʪʴ ʥʫʞʥʦʝ ʣʝʯʝʥʠʝ ʩʨʝʜʠ 

ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʙʠʣʦ ʧʨʦʚʝʜʝʥʦ ʨʷʜ ʥʝʦʙʭʦʜʠʤʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʚ ʪʦʤ 

ʯʠʩʣʝ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ. ɻʜʝ ʙʳʣʦ ʫʢʘʟʘʥʦ ʥʘʣʠʯʠʝ ʙʨʦʥʭʠʪʘ-20 (32,2%), 

ʙʨʦʥʭʦ-ʧʥʝʚʤʦʥʠʠ ï 32 (37,2%) ʠ ʧʥʝʚʤʦʥʠʠ ï 16 (18,6%). ɺ ʘʥʘʣʠʟʝ ʢʨʦʚʠ ʦʪʤʝʯʘʣʦʩʴ 

ʣʝʡʢʦʮʠʪʦʟ ï 74 (86,0%) ʩʣʫʯʘʝʚ ʠ ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʦʩʝʜʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ - 

61(70,9%). 

 ɼʣʷ ʫʪʦʯʥʝʥʠ ̫ ʜʠʘʛʥʦʟʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʪʠʧ ʛʨʠʧʧʘ ʤʝʪʦʜʦʤ 

ʧʦʣʠʤʝʨʘʟʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ (ʇʎʈ). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʦʪʤʝʯʝʥʦ ʯʪʦ 17,3% ʙʳʣʦ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʥʘ ʪʠʧʫ ɸ ʢʦʪʦʨʳʝ ʠʟ ʥʠʭ 3,4%- ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʥʘ ʚʠʨʫʩ ʛʨʠʧʧʘ A (H1N1), 

13,9%- ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʥʘ ʛʨʠʧʧ A (H3N2) ʠ 45,3%- ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʥʘ ʚʠʨʫʩ ʛʨʠʧʧʘ ɺ. 



100 
 

ʅʘʤʠ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʦʪ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ 31 (36,0%) ʜʘʣʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ.  

 

ʊʘʙʣʠʮʘ. ʇʦʣʦʚʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ, ʘʙʩ. (%) 

ʇʦʢʘʟʘʪʝʣʴ ʇʦʣ ɺʦʟʨʘʩʪ, ʣʝʪ ɺʩʝʛʦ% 

ʂʦʣʠʯʝʩʪʚʦ 

ʩʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʤʘʣʯʠʢ ʜʝʚʦʯʢʘ 0 ʜʦ 1 1 ʜʦ 3 3 ʠ ʩʪ 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʮʦʚ, 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʥʘ 

ʚʠʨʫʩ ʛʨʠʧʧʘ A 

(H1N1) 

2 (2,3) 1(1,1) 0(0) 2(2,3) 1(1,1) 3 (3,4) 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʮʦʚ, 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʥʘ 

ʛʨʠʧʧ A (H3N2) 

9(10,4) 3(3,4) 5(5,8) 4(4,6) 3(3,4) 12(13,9) 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʮʦʚ, 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʥʘ 

ʚʠʨʫʩ ʛʨʠʧʧʘ ɺ  

25(29,0) 15(17,4) 9(10,4) 17(19,7) 13(15,1) 39(45,3) 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʦʙʨʘʟʮʦʚ 

24(27,9) 7(8,1) 18(20,9) 9(10,4) 4(4,6) 31(36,0) 

 60(69,7) 26(30,2) 32(37,2) 33(38,7) 21(24,4) 86 (100%) 

ɺʩʝʛʦ 86 (100%)     

  

ʊʘʙʣʠʮʘ 2. ʊʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʨʘʟʮʦʚ, ʘʙʩ. (%) 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʤʘʟʢʠ ʠʟ ʥʦʩʘ ʠ ʟʝʚʘ) ʦʪ 

ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʜʝʪʝʡ ʩ ʦʩʪʨʦʡ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ ʤʝʪʦʜʦʤ ʇʎʈ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʝ ʧʦʣʫʯʝʥʦ ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʚ ʯʘʩʪʦʪʝ ʚʳʷʚʣʝʥʠʷ ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ ʜʘʥʥʦʛʦ ʩʫʙʪʠʧʘ ʩʨʝʜʠ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʛ. ɼʫʰʘʥʙʝ. ɺʠʨʫʩ ʛʨʠʧʧʘ A (H1N1) 

ʦʧʨʝʜʝʣʝʥ ʚ 9,4 % ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ. ɺʠʨʫʩ ʛʨʠʧʧʘ A (H3N2): 37,0 % ʦʪ ʚʩʝʭ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ. 

ʆʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʮʦʚ ʙʳʣʦ ʩʦʙʨʘʥʦ ʩʨʝʜʠ ʜʝʪʝʡ ʠʟ ʛ. ɼʫʰʘʥʙʝ ʠ ʪʦʣʴʢʦ 

ʢʘʢʦʝ ʪʦ ʦʧʨʝʜʝʣʸʥʥʘʷ ʯʘʩʪʴ ʩ ʨ-ʥ ʈʫʜʘʢʠ ʜʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʨʘʚʥʝʥʠʷ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 

34,0% ʦʪ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ. ɺ ʛʦʨʦʜʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʚ ʩʚʷʟʠ 

ʩ ʪʝʤ ʯʪʦ ʜʝʪʠ ʧʦʩʝʱʘʶʪ ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʢʦʣʣʝʢʪʠʚʳ ʠ ʙʦʣʴʰʝ ʚʝʨʦʷʪʥʦʩʪʴ ʢʦʥʪʘʢʪʘ ʠ ʚ 

ʪʦ ʚʨʝʤʷ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʠ ʙʦʣʝʝ ʯʘʩʪʦʡ 

ʦʙʨʘʱʘʝʤʦʩʪʴʶ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ, ʯʪʦ ʤʦʞʝʪ, ʧʦʩʣʫʞʠʪ ʧʨʠʯʠʥʦʡ ʙʦʣʴʰʝʛʦ 

ʚʳʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ.  

ʇʦ ʜʘʥʥʳʤ ɽʚʨʦʧʝʡʩʢʦʛʦ ʙʶʨʦ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʚ ʝʚʨʦ-

ʧʝʡʩʢʦʤ ʨʝʛʠʦʥʝ ʜʣʷ ʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʩʝʟʦʥʘ 2015-2019 ʛʛ. ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ 

ʩʝʟʦʥʘ ʫʩʪʘʥʦʚʣʝʥʦ ʙʦʣʝʝ ʨʘʥʥʝʝ ʥʘʯʘʣʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʠʰʣʦʩʴ ʥʘ 40-ʶ ʢʘ-

ʣʝʥʜʘʨʥʫʶ ʥʝʜʝʣʶ 2015 ʛ. ʇʠʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʨʠʧʧʦʤ ʦʪʤʝʯʘʣʩʷ ʥʘ 49-ʡ ʥʝʜʝʣʝ 2017 ʛ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʛ. ɼʫʰʘʥʙʝ ʚ 

ʩʝʟʦʥʝ 2017-2020ʛʛ., ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʣʘʙʦʨʘʪʦʨʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʩʣʫʯʘʝʚ ʛʨʠʧʧʘ 

ʧʨʠʰʣʦʩʴ ʠʤʝʥʥʦ ʥʘ 40 ʧʦ 16 ʢʘʣʝʥʜʘʨʥʫʶ ʥʝʜʝʣʶ ʩʣʝʜʫʶʱʝʛʦ ʛʦʜʘ.  

ʈʘʡʦʥ ʂʦʣʠʯʝʩʪʚʦ ʩʦʙʨʘʥʥʳʭ 

ʦʙʨʘʟʮʦʚ (ʧʨʦʮʝʥʪ ʦʪ 

ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʦʙʨʘʟʮʦʚ) 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ 

(ʧʨʦʮʝʥʪ ʦʪ ʯʠʩʣʘ ʩʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʚ ʢʘʞʜʦʤ ʨʝʛʠʦʥʝ) 

ɸ(ʅ1N1)  ɸ(ʅ3N2) ɺ(ʥʝʪʠʧʠʨ.)  

ɼʫʰʘʥʙʝ 86(100) 2(2,3) 9(10,4) 33(38,3) 

ʈʈʇ (ʈʫʜʘʢʠ) 28 1(1,1) 3(3,4) 7(8,1) 

ɺʩʝʛʦ 86(100) 3(3,4) 12(13,9) 40(20,9) 
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ʊʘʙʣʠʮʘ ˉ1. ʃʘʙʦʨʘʪʦʨʥʦʝ ʧʦʪʚʝʞʜʝʥʠʝ ʛʨʠʧʧʘ ʧʦ ʤʝʪʦʜʠʢʝ ʇʎʈ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ 

ʢʣʠʥʠʢʝ ʆʈɺʀ, 2017-2020ʛʛ. 
ʅʝʜʝʣʠ 

 

ʂʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ 

2017-2018 2018-2019 2019-2020 

ɺ
ʩ
ʝ
ʛ
ʦ

 

ʆ
ʪ
ʨ
.

 

ʇ
ʦ
ʣ
ʦ
ʞ
.

 

ɺ
ʩ
ʝ
ʛ
ʦ

 

ʆ
ʪ
ʨ
.

 

ʇ
ʦ
ʣ
ʦ
ʞ
.

 

ɺ
ʩ
ʝ
ʛ
ʦ

 

ʆ
ʪ
ʨ
.

 

ʇ
ʦ
ʣ
ʦ
ʞ
. 

40 1 1 0 0 0 0 0 0 0 

41 3 2 1 0 0 0 0 0 0 

42 2 2 0 3 3 0 0 0 0 

43 2 0 2 1 1 0 0 0 0 

44 0 0 0 2 2 0 1 1 0 

45 6 5 1 2 2 0 0 0 0 

46 4 3 1 1 1 0 0 0 0 

47 3 3 0 3 3 0 1 1 0 

48 4 4 0 1 1 0 2 2 0 

49 8 8 0 0 0 0 4 2 2 

50 2 1 1 0 0 0 3 3 0 

51 3 3 0 0 0 0 5 4 1 

52 0 0 0 0 0 0 11 9 2 

1 4 3 1 0 0 0 19 16 3 

2 2 2 0 0 0 0 4 2 2 

3 3 3 0 0 0 0 13 11 2 

4 4 3 1 0 0 0 5 0 5 

5 3 3 0 4 3 1 1 1 0 

6 3 1 2 5 3 2 0 0 0 

7 6 3 3 0 0 0 0 0 0 

8 5 2 3 0 0 0 0 0 0 

9 6 3 3 0 0 0 0 0 0 

10 7 5 2 2 2 0 2 1 1 

11 5 2 3 2 1 1 0 0 0 

12 0 0 0 0 0 0 0 0 0 

13 6 5 1 6 5 1 2 0 2 

14 0 0 0 0 0 0 6 5 1 

15 1 1 0 1 1 0 0 0 0 

16 5 4 1 5 4 1 0 0 0 

ɺʩʝʛʦ 98 72 26 38 32 6 79 58 21 

  

ʇʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚʠʨʫʩʳ ʛʨʠʧʧʘ ɸ, ʧʨʝʞʜʝ ʚʩʝʛʦ A (H1N1) 

pdm09, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʮʠʨʢʫʣʠʨʦʚʘʣʠ ʚ ʩʪʨʘʥʘʭ ʉʝʚʝʨʥʦʡ, ɺʦʩʪʦʯʥʦʡ ʠ ʎʝʥʪʨʘʣʴʥʦʡ 

ɽʚʨʦʧʳ, ʘ ʪʘʢʞʝ ʚ ʊʫʨʮʠʠ, ʪʦʛʜʘ ʢʘʢ ʚʠʨʫʩ ʛʨʠʧʧʘ ɺ ʙʳʣ ʜʦʤʠʥʠʨʫʶʱʠʤ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʪʨʘʥʘʭ ʶʞʥʦʡ ʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʝʡ ɽʚʨʦʧʳ, ʘ ʪʘʢʞʝ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ (ʉʝʚʝʨʥʘʷ 

ʀʨʣʘʥʜʠʷ). ɺ ʩʪʨʘʥʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ, ʥʘʙʣʶʜʘʣʘʩʴ ʦʜʥʦʚʨʝʤʝʥʥʘʷ 

ʮʠʨʢʫʣʷʮʠʷ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ A (H1N1) pdm09, A (H3N2) ʠ ʛʨʠʧʧʘ B 4. ɺ ʩʪʨʘʥʘʭ, 

ʛʨʘʥʠʯʘʱʠʭ ʩ ʨʝʩʧʫʙʣʠʢʦʡ ʊʘʜʞʠʢʠʩʪʘʥ, ʢʦʥʩʪʘʪʠʨʦʚʘʥʦ ʩʣʝʜʫʶʱʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ: ʚ ʂʠʪʘʝ ʠ ʂʳʨʛʳʟʩʪʘʥʝ ʜʦʤʠʥʠʨʫʶʱʠʤ ʷʚʠʣʩʷ ʚʠʨʫʩ ʛʨʠʧʧʘ A (H1N1) 

pdm09, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʩʨʝʜʠ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ɸ ʜʦʤʠʥʠʨʦʚʘʣ A (H3N2) 5. ɺ 

ʨʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʦʪʤʝʯʘʣʘʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʘʷ ʮʠʨʢʫʣʷʮʠʷ ʚʠʨʫʩʘ ʛʨʠʧʧʘ A 

(H3N2) ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʝʟʦʥʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ʕʧʠʜʝʤʠʯʝʩʢʠʡ ʩʝʟʦʥ ʧʦ ʛʨʠʧʧʫ 2017-2020 ʛʛ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʊʘʜʞʠʢʠʩʪʘʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʣʠ ʵʪʠʦʣʦʛʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʦʤ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ 

ʮʠʨʢʫʣʷʮʠʝʡ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʪʠʧʘ A(H1N1); ɸ(H3N2); ʠ ʪʠʧʘ ɺ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʧʦ 
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ʪʝʨʨʠʪʦʨʠʠ ʛ. ɼʫʰʘʥʙʝ ʠ ʨ-ʥ ʈʫʜʘʢʠ ʚ ʦʙʨʝʪʸʥʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ 

ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. 
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áßÝßÝÔëÞÇÚÔ éÛÔÐÑØÔÚ×ÚÏÔÔ ÍÑØÚÜÔÔ ÓßÖÚØ ÐÌÜ ÍÌÕÙÔ ÌÇÚ×ÔÔ äÌÇÜÔ 

ÐßäÌÙÍÑ ÎÌ ÙÞÆ ÐÌÜ ÝÚ×ÇÚÔ 2017-2020 

Øìýìðô þìðôúþ: þì÷ô÷ô îìóĆô ĉûôðñøôú÷úïôô íñøúüôô óÿöúø ðìü íìõùô ìú÷ôô Ąìüô 

ÐÿĄìùíñ îì ùúôċúô þúíñĆô ĔÿøĕÿüĒ ðìü ðìîüìô ýú÷úô 2017-2020 øñíúĄìð. 

 Øìîúð îì ÿýÿ÷úô þìðôúþ: Ìó øÿìýýôýìúô þôííôô Ąìüô ÐÿĄìùíñ, ùúôċúô þúíñô ÿøÿü 

(ù. ÜÿðìöĒ) ùìøÿùìú ðìü ùìõúô úóøúôĄ íú øÿôþô ùì÷ôČþ ðìü ċö öúùþñõùñüô þñüøôö íú 

íìýþìúô ċā úõïôü öìüðì Ąÿðìùð. Íìüúô úĄöúü öìüðìùô îôüÿý øìøìô üñìöþôîú íìüúô úĄöúü 
öìüðìùô ÜÙÖ-ô îôüÿýô óÿöúø ôýþôĀúðì Ąÿð. 

 Ùìþôìúô þìðôúþ: Íìüúô þìĄāôýô ðÿüÿýþ îì úúóô þìíúíìþô óìüÿü ðìü íìõùô íñøúüúùô 

íôýþìü ċö ìþúü øÿúôùìô óìüÿü, ìó ÿø÷ì þìĄāôýô üñùþïñù ïÿóìüúùôðì Ąÿð. Ðìü ú÷ìþúñ, öô 

øìîÿðôċþô íüúùāôþ ùôĄúù ðúðì Ąÿðììýþ - 20 (32,2%), íüúùāúûùñîøúùôċ - 32 (37,2%) îì ûùñîøúùôċ - 16 

(18,6%). ìùïúøô ýìùôĄô āÿù ÷ñõöúýôþúó - 74 (86,0%) îì íì÷ìùð Ąÿðìùô ýÿüĆìþô þìĄôùĄìîôô 

ĉüôþüúýôþú - 61 (70,9%) ìõð öìüðì Ąÿð. 

 Öì÷ôðîúòìú: íñøúüôô óÿöúø, ĉûôðñøôċ, îôüÿý, ì÷úøìþô ö÷ôùôöĒ. 

 

ʕʇʀɼɽʄʀʆʃʆɻʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɻʈʀʇʇɸ ʉʈɽɼʀ ʅɸʉɽʃɽʅʀʗ ɻʆʈʆɼɸ 

ɼʋʐɸʅɹɽ ʀ ʈʈʇ ʚ 2017-2020 ɻʆɼʓ 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʧʦ ʛʨʠʧʧʫ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ 

ʛ.ɼʫʰʘʥʙʝ ʠ ʈʈʇ ʚ ʧʝʨʠʦʜ 2017-2020 ʛʛ. 

 ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʂʣʠʥʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ (ʤʘʟʢʠ ʠʟ ʥʦʩʘ ʠ ʟʝʚʘ) ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʛʥʦʟʦʤ 

çʆʩʪʨʘʷ ʨʝʩʧʠʨʘʪʦʨʥʘʷ ʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷè ʧʦʣʫʯʝʥʳ ʠʟ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ 

ʛ.ɼʫʰʘʥʙʝ, ʨʘʡʦʥʦʚ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʧʦʜʯʠʥʝʥʠʷ (ʨ-ʥ. ʈʫʜʘʢʠ). ʆʙʨʘʟʮʳ ʧʦʩʪʫʧʘʣʠ ʚ ʧʨʦʙʠʨʢʘʭ ʩ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʨʝʜʦʡ, ʧʦʤʝʱʝʥʥʳʝ ʚ ʪʝʨʤʦʢʦʥʪʝʡʥʝʨ ʩ ʭʣʘʜʦʵʣʝʤʝʥʪʘʤʠ. ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʚʠʨʫʩʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʦʨ ʨʝʘʛʝʥʪʦʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʈʅʂ ʚʠʨʫʩʘ ʛʨʠʧʧʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʩʪʘʚʠʪ ʧʨʘʚʠʣʴʥʳʡ ʜʠʘʛʥʦʟ ʠ ʥʘʯʘʪʴ ʥʫʞʥʦʝ ʣʝʯʝʥʠʝ 

ʩʨʝʜʠ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʨʷʜ ʥʝʦʙʭʦʜʠʤʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʚ ʪʦʤ ʯʠʩʣʝ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ. ɻʜʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʢʘʨʪʠʥʘ ʙʨʦʥʭʠʪʘ ʫ 20 (32,2%), ʙʨʦʥʭʦ-ʧʥʝʚʤʦʥʠʠ ʫ 

32 (37,2%) ʠ ʧʥʝʚʤʦʥʠʠ ʫ 16 (18,6%) ʦʙʩʣʝʜʦʚʘʥʥʳʭ. ɺ ʘʥʘʣʠʟʝ ʢʨʦʚʠ ʦʪʤʝʯʘʣʦʩʴ ʣʝʡʢʦʮʠʪʦʟ ï 74 (86,0%) 

ʩʣʫʯʘʝʚ ʠ ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʦʩʝʜʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ - 61(70,9%).  

ʂʣʶʯʝʚʝr ʩʣʦʚʘ: ʛʨʠʧʧ, ʘʥʘʣʠʟ, ʵʧʠʜʝʤʠʷ, ʚʠʨʫʩ, ʩʠʤʧʪʦʤ, ʆʈɺʀ. 

 

EPIDEMIOLOGICAL CHARACTERISTICS OF INFLUENZA AMONG THE POPULATION OF 

DUSHANBE CITY AND DRS in 2017-2020 

The purpose of the study is to analyze the epidemiological situation of influenza among the population of 

Dushanbe and RRS in the period 2017-2020. 

 Material and methods. Clinical material (smears from the nose and pharynx) from patients with a diagnosis 

of "acute respiratory viral infection" was obtained from medical institutions in Dushanbe, districts of republican 

subordination, rn. Rudaki. Samples were received in test tubes with a transport medium placed in a thermal 

container with ice packs. To detect the virus, a kit of reagents was used to detect influenza virus RNA. 

Research results. In order to make a correct diagnosis and start the necessary treatment among hospitalized 

patients, a number of necessary examinations were carried out, including X-ray examination. Where the presence of 

bronchitis was indicated - 20 (32.2%), broncho-pneumonia - 32 (37.2%) and pneumonia - 16 (18.6%). In the blood 

test, leukocytosis was noted - 74 (86.0%) cases and an increase in the erythrocyte sedimentation rate - 61 (70.9%).  

 Key words: influenza, analysis, epidemic, virus, symptom, SARS 
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ßÐÖ: 612.664(575.3) 
ÞÌÇ×Ô×Ô ÝÌÞÇÔ ÍÑØÚÜÄ ÎÌ ÇÚ×ÌÞÇÚÔ àÌÎÞ ÌÓ ÍÑØÚÜÔÔ ÝÌÜÌÞÚÙÔ 

ÀÌÐßÐÇÚÔ äÔÜÄ ÐÌÜ ÆßØÇßÜÔÔ ÞÚÆÔÖÔÝÞÚÙ. 
 

Ôíüúïôøúîì Ý.Ô., ßýøúùúîì Ì.á.  
ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

 
Þìõô íôýþýú÷ìô úāôü Ąÿøúüìô íñøúüúùô ïôüôĀþúüô úøúýĕúô íìðýôĀìþ ðìü 

Æÿøĕÿüôô ÞúĔôöôýþúù, ăÿù ðìü þìøúøô Ĕìĕúù þìøúĊ÷ô íúýÿüĆìþô íú÷úüìîôüú 
ïôüôĀþììýþ. Ðìü ýúāþúüô íì úøúýĕúô íìðýôĀìþ ïôüôĀþúüĄìîôô ìĕú÷ôô óìùúùô 
ĔÿøĕÿüĒ ðìü ðìîúøô íôýþýú÷ìô úāôü úøúýĕúô íìðýôĀìþ Ďìðÿðô ĄôüĒ îì ïìüðìùìöô 
íìăìðúù øìîėñô ûñĄýìĀôüú ôĄĎú÷ ùìøÿðììýþ. Çìøóìøúù, 60 - 70 Āúôóô íñøúüúùñ, öô 
íì øÿìýýôýìĕúô øìāýÿýïìüðúùôðìĄÿðìô ýìüìþúùĄôùúýĒ øÿüúĔôìþ øñöÿùìùð, ðìü 
ðìîüìĕúô ùôĕúôô íñøúüĒ ėìüúü ðúüìùð, öô ôù úøô÷ ĕìČþô úùĕúüú óñüô āìþìü 
øñïÿóúüìð. Íôùúíìü úù, ĕì÷÷ô øìýĆì÷ìĕúô íñøúüôĕúô ýìüìþúù íì 

üĘõāìþô îìóôĀìĕúô ìĀóì÷ôċþùúöô þìùðÿüÿýþĒ ðúāô÷ Ąÿðììýþ. 
 µÖúùýñûýôċô ôý÷úĕúþô þìùðÿüÿýþôô Æÿøĕÿüôô ÞúĔôöôýþúù½, öô íú ðìýþïôüôô 

ÞìĄöô÷úþô ßøÿøôĔìĕúùôô ÞìùðÿüÿýþĒ ėìíÿ÷ Ąÿðììýþ, ôùăÿùôù µÝþüìþñïôċô 
Æÿøĕÿüôô ÞúĔôöôýþúù úôð íì ĕôĀóô ýì÷úøìþôô ìĕú÷Ē ðìü ðìîüìô þú ýú÷ô 2010½, öô íì 
þìĆøôùô ðìýþüìýôô íìüúíìü íì āôóøìþüìýúùôô þìùðÿüÿýþĒ üìîúùì ïìüðôðì, íú üúĕô 
þìĕöôø íìāĄôðìùô öĘøìöô ìîîì÷ôċô þôííôĊ ýìùôþìüĒ íì þì÷ìíúþô ïÿüĘĕĕúô 
öìøíôóúìþ îì ĉĕþôČĔøìùðô ìĕú÷Ē ĔìîúíïĘ øñíúĄìð îì ðÿüùìøúô øÿíúüôóì íìü óôððô 
ýìüìþúù øñíúĄìð. Íú þìîýôċô ÞìĄöô÷úþô ßøÿøôĔìĕúùôô ÞìùðÿüÿýþĒ, öô ðìü Ĕì÷ìýìô 
58, ýú÷ô 2005 íìüïÿóúü ïìüðôð, úôð íì íñøúüôĕúô ýìüìþúùô íìðýôĀìþ íìüùúøìô øô÷÷Ē 
øÿüìþþìí Ąÿðììýþ, öô ðìü úù øìýĆì÷ìĕúô ûñĄïôüĒ, þìĄāôýô íìüîìėþĒ îì Ĕìùíìĕúô 
ïÿùúïÿùô øÿú÷ôĔìô úøúýĕúô íìðýôĀìþüú óôøùô íìüùúøìô úøĘóôĄô ĕìþøĒ îì þìõČü 
öìüðìùô øÿþìāìýýôýúù ðìü øìø÷ìöìþ Āìüú øñïôüìð. 

 

 
Üìýøô 1. Ýúāþúüô íñøúüôô úùöú÷úïôô ØÙ ðìü Æÿøĕÿüôô ÞúĔôöôýþúù íìüúô ýú÷ô 

2004. 
 
Ðìü Æÿøĕÿüôô ÞúĔôöôýþúù íñøúüôô ýìüìþúùô Ďìðÿðĕúô ĄôüĒ Ĕúõô ìîîì÷üú 

ôĄĎú÷ øñùìøúċð. Ðìü ìýúýô øìĆ÷ÿøúþô úøúüôô íìðìýþúøìðì ðìü ּתÿø״ÿüôô 
Þúֹוôöôýþúù íìüúô ýú÷״úô 2004-2017 ״ôýýìô ýìüìþúùô Ďìðÿðĕúô ĄôüĒ ìó 11% ðìü ýú÷ô 
2004 þú 15% ðìü ýú÷ô 2014 þìĀúîÿþ øñùìøúċð. ׳ìøôù þìîü, øú øñþìîúùñø þìøúĊ÷üú 
íì ìĀóúôĄô îìóùô ėôČýôô ýìüìþúùô ýôùì ðìü ýúāþúüô ÿøÿøôô ïôüôĀþúüĄìîôô 
ýìüìþúù ðìü ðìîúøô 10 ýú÷ô úāôü 4 % øÿĄúĕôðì ùìøúñø. Ðìü ýúāþúüô íñøúü ðìü 

 úõô 4-ÿø ýìüìþúùô ûýþ 8%וֹ ,ú 7-10%״úõô ðÿĊø ýìüìþúùô øñĆðì 9-12%, ïñøúí÷ìýþúóוֹ
îì ýìüìþúùô ïìüðìùìöô íìăìðúù 7-9% ֹוúõô 5-üú ôĄסú÷ øñöÿùìùð. %. (Üìýøô 1) 

˿˥̊Τ ноо ˿˥ˣΤ мрн

˿́Τ ру

˾́ˣ˶Τ моп

˿˾˥Τ нт

Ýìüìþúùô üúāāúô 
ĄúĄìüìî; 37

Ýìüìþúùô 
øñĆðì; 239

Ïñøúí÷ìýþúó; 201
Ýìüìþúùô āú÷
ìýþ ; 156

Ýìüìþúùô þìùìô 
íìăìðúù; 43

Ðôïìü 
÷úöì÷ôóìýôċāú; 

739

2004
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Üìýøô 2. Ýúāþúüô íñøúüôĕúô ýìüìþúùôô íìðýôĀìþ ðìü Æÿøĕÿüôô ÞúĔôöôýþúù 

íìüúô ýú÷ô 2014 
 
Ðìü üìýøô 2 øìĆ÷ÿøúþĕú úôð íì ýúāþúüô íñøúüôĕúô ýìüìþúùôô íìðýôĀìþ ðìü 

Æÿøĕÿüôô ÞúĔôöôýþúù íìüúô ýú÷ô 2014 ûñĄùôĕúð Ąÿðììýþ. ãĒ þìîüñ öô ìó üìýøô 
øìóöÿü øÿĄúĕôðì øñĄìîìð, ĕôýýìô ýìüìþúùô Ďìðÿðĕúô ĄôüĒ 15%-üú þìĄöô÷ 
øñùìøúċð. Ðìü ýú÷ô 2014 3203 ùìĀìü íñøúüúùô ïôüôĀþúüô úøúý״úô íìðýôĀìþô ״ìøì 
øì״ì÷״ú þìĄāôýô ùìî íì ץìõð ïôüôĀþì Ąÿðììùð (38,4 íì 100 000 ùìĀìü ì״ú÷). 

Þôíץô üìץìø״úô üìýøĒ 1 îì 2, ðìü 10 ýú÷ô úāôü ״ôýýìô ýìüìþúùô Ďìðÿðĕúô ĄôüĒ 
ìó 11 þú 15% ìĀóúôĄ ČĀþììýþ, ċĆùñ Ąÿøúüìô íñøúüúù 4% óôČð Ąÿðììýþ. 

Ðìü ðìîüìô ýú÷״úô 2004-2017 ðìü ץì÷ìøüìîô Þúֹוôöôýþúù ðìü ùìāÿýþôù øìîüôð״ú 
ïôüôĀþúü íì ýìüìþúùô ýôùùì 4873 ùìĀìü íì ץìõð ïôüôĀþì Ąÿðììýþ. 

ãĒ þìîüñ öô øìĆ÷ÿø ìýþ, ּתÿø״ÿüôô Þúֹוôöôýþúù 5 øôùþìץì ðúüìð Ąì״üô 
ÐÿĄìùíñ, ùú״ôċ״úô þúíñô ֹוÿø״ÿü, îô÷úċþô Ýÿסð, îô÷úċþô áìþ÷úù, Îô÷úċþô Øÿāþúüô 
Ö  úô ýìüìþúùô״ú÷ìþ״ ìøìô״ ôýþúùô ÍìðìāĄúù (ÎØÖÍ). Ðìü ýú÷ô 2014 ýñċöô״
Ďìðÿðĕúô ĄôüĒ ðìü öôĄîìü üĘā ðúðììýþ. Îô÷úċþô áìþ÷úù ¬ 147 ùìĀìü (32%), îô÷úċþô 
Ýÿסð ¬ 125 ùìĀìü (27%), 89 ùìĀìü (19%) ¬ ðìü ÙÞּת, ÐÿĄìùíñ ¬ 78 ùìĀìü (17%) îì 22 
ùìĀìü (5%) ¬ ðìü ÎØÖÍ (Üìýøô 3). 

 

 
Üìýøô 3. Þìץýôøúþô ״ú÷ìþ״úô ùìîþìĄāôýĄÿðìô ýìüìþúùô Ďìðÿðĕúô ĄôüĒ ìó üõô 

øôùþìץì״úô ּתÿø״ÿüôô Þúֹוôöôýþúù ðìü ýú÷ô 2014 
 

 ôýýìô ýìüìþúùô Ďìðÿðĕúô ĄôüĒ ðìü ýúāþúüô íñøúüôô״ ìùïúøô úøóôĄô׳
ÿøÿøôô úùöú÷úï ðìü ýú÷״úô 2004-2017 ìĀóúôĄô øÿùþìóìøô ôù ùôĄúùðúð״ú ðÿ 

˿˥̊
15% ˿˥ˣ

9%

˿́
3%

˾́ˣ˶
4%

Ýìüìþúùôýÿüāüÿðì
4%

˿˾˥
2%

Ýìüìþúùô 
üúāúô 
ĄúĄìüìî

5%

Ýìüìþúùô øñĆðì
9%

Ïñøúí÷ìýþúó
7%

Ýìüìþúùô 
ûÿýþ
8%

Ýìüìþúùô 
þìùìô 
íìăìðúù

3%

Ðôïìü 
÷úöì÷ôóìþýôċāú

31%

2014

˨ͯ΄͔͊ͤ͋
17%

˹́̉
19%

ˤ͙ͦ͡Ύ͙ͭ 
̆͊ͭͦͤ͡

32%

ˤ͙ͦ͡Ύ͙ͭ 
˿͎ͯ͒
27%

ˤ˸˴ˣ
5%
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íìüúíìü (233 ״ú÷ìþ ðìü ýú÷ô 2004, 469 ״ú÷ìþ ðìü ýú÷ô 2017) ץìõð öìüðì Ąÿðììýþ 
(Üìýøô 4). 

ÚøóôĄô ֹוìùíìô ýôùùÿýú÷ ðìü øôóúĔúùô íñøúüôô ýìüìþúùô Ďìðÿðô ĄôüĒ ðìü 
ýú÷״úô 2004 îì 2017 ùôĄúù ðúð, öô ýìþ״ô íì÷ìùðþìüôù ðìü ïÿü״״úô ýôùùÿ ýú÷ô ìó 35 
þú 64-ýú÷ì îì ìîֹוô íñøúü ðìü ýôùùô 45-54-ýú÷ìï øÿĄú״ôðì öìüðì øñĄìîìð (Üìýøô 
5). 

Çìøôù þìîü, ĕôýýìô ìýúýôô íñøúüúùô ýìüìþúùô Ďìðÿðô ĄôüĒ ðìü ðìîüìô úāôüô 
üñûüúðÿöþôîĒ íì ìøì÷ úøìðì, ėôýøô ėúíô÷ô øñĕùìþô ĔìøĆôċþ øñíúĄìùð, öô ôù íì 
ėôýøô ôėþôýúðôô þìüìööôČþô ĔÿøĕÿüĒ þìĆýôüô āÿðüú øñüìýúùìð. 

 

 
Üìýøô 5. Þìץýôøúþô íñøúüúùô ýìüìþúùô Ďìðÿðĕúô ĄôüĒ ìó üõô ýôùùÿ ýú÷ íìüúô 

ýú÷״úô 2004 îì 2017 
ÚøóôĄô ïôüôĀþúüĄìî íì ýìüìþúùô Ďìðÿðĕúô ĄôüĒ ìó üõô øìü״ô÷ì״ú ðìü 

ýú÷״úô 2004 îì 2017 ùôĄúù ðúð, öô úĄöúü Ąÿðìùô íñøúüúù ðìü øìü״ô÷ì״úô ìîîì÷ô 
íñøúü ðìü ýú÷ô 2017 ùôýíìþ íì ýú÷ô 2004 19,3% óôČð íÿðììýþ. 

 
Üìýøô 6. Þìץýôøúþô ״ú÷ìþ״úô ùìî þìĄāôýĄÿðìô ýìüìþúùô Ďìðÿðô ĄôüĒ ìó ü ʡô 

øìü״ô÷ì״ú íìüúô ýú÷״úô 2004 îì 2017 
ãĒ þìîüñ öô ìó üìýøô 6 øÿĄúĕôðì øñĄìîìð, Ąÿøúüìô óìùúùô ïôüôĀþúüô 

ýìüìþúùô Ďìðÿðĕúô ĄôüĒ ðìü ýú÷ô 2017 ðìü øìüĕô÷ìô 1 îì 2-Ċøô íñøúüĒ íì 20,3 % 
óôČð ïìĄþì, ðìü øìüĕô÷ìô 4-ÿøô íñøúüĒ íì 16,1% öú״ôĄ ČĀþììýþ. Ôù øìĆ÷ÿøúþ״ú 
øñþìîúùìùð ìó íñ״þìü Ąÿðìùô úïú״ôô óìùúù ðìü íúüìô ôù úùöúûìþú÷úïôċ îì ăúüì״úô 
úĄöúü öìüðìùô íìüîìץþôô úù Ąì״úðìþ ðô״ìùð. 
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Üìýøô 7. Ýìþ״ô ïôüôĀþúüĄìî íì ýìüìþúùô Ďìðÿðĕúô ĄôüĒ íì ״ìü 100 ״ìóúü ùìĀìü 

óìù ðìü ðìîüìô ýú÷״úô 2004-2017 ðìü ּתÿø״ÿüôô Þúֹוôöôýþúù 
 
Þì״÷ô÷ô ïÿóìüúùôðìĄÿðì úôð íì ýìþ״ô ïôüôĀþúüĄìî íì ýìüìþúùô Ďìðÿðĕúô 

ĄôüĒ ðìü þ÷ô 13 ýú÷ (2004-2017) þìøúĊ÷ô ìĀóúôĄô ôù ùôĄúùðúðüú ìó 7,1 ðìü ýú÷ô 
2004 þú 10,6-11,2 íì 100 ״ìóúü ì״ú÷ ðìü ýú÷״úô 2014-2017 ùôĄúù ðúðìùð (Üìýøô 7). 

Çìăÿùôù, ýìþĕô Āìîþ ìó íñøúüôô ýìüìþúùô Ďìðÿðĕúô ĄôüĒ ðìü íìõùô óìùúùô 
ĔÿøĕÿüĒ íìüúô ýú÷ĕúô 2004-2017 úøĘāþì Ąÿð. ØìĆ÷ÿøúþĕúô íì ðìýþúîìüðìĄÿðì ìó 
ìĀóúôĄô üìðùìĄìîìùðìô ôù ùôĄúùðôāìùðìĕú Ąìĕúðìþ øñðôāìùð. Ýìþ״ô ûìýþþìüôùô 
Āìîþ ýú÷ô 2006 íì ץìõð ïôüôĀþì Ąÿðì, íì 3,8 ùìĀìü íì 100 000 ùìĀìü óìùúù üúýþ 
øñúċð. 

 
Üìýøô 8. Ýìþ״ô Āìîþ ìó íñøúüôô ýìüìþúùô ýôùì íì ״ìü 100 ״ìóúü ùìĀìü óìùúù ðìü 

ðìîüìô ýú÷״úô 2004-2017 ðìü ּתÿø״ÿüôô Þúֹוôöôýþúù 
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Ýìþ״ô íì÷ìùðþìüôùô Āìîþ ìó íñøúüôô ýìüìþúùô ýôùì ðìü ýú÷ô 2011 (7,8 íì 100 

 ìõð öìüðì Ąÿðììýþץ (ìóúü ùìĀìü óìùúù״ 7,4 íì 100) ìóúü ùìĀìü óìùúù) îì ýú÷ô 2016״
(Üìýøô 8). Ìïìü óìù ìó ýìüìþúùô סìðÿð״úô ĄôüĒ íôĀìîþìð, ûìý ôù íì øñþìýþìó״úô 
îìýñĆ îúíìýþìïĒ ðúüìð [4]. 

 ìðìĀô íìüùúøìô ©ÞìĄìííÿýô ï÷úíì÷Ēª- ô ÞßÞ úôð íì øÿíúüôóì íìü ýìüìþúùô׳
Ďìðÿðĕúô ĄôüĒ ôù ûìýþ ùìøÿðìùô ýìþĕô øÿüôĄô ֹוì״úùĒ ìó ôù íñøúüĒ ״ìü ýú÷ñ þú 2,5% 
øñíúĄìð, öô ìó ýú÷ĕúô 2020 þú 2040 2,5 øô÷÷ôúù ĕú÷ìþĕúô øìüïüú ìó ýìüìþúùô 
Ďìðÿðĕúô ĄôüĒ ðìü ýìüúýìüô ֹוì״úù ûñĄïôüĒ øñùìøúċð. Ðìü ċö ýú÷ þú 2,5% öú״ôĄ 
ðúðìùô Āìîþô ֹוì״úùôô ýìüìþúùô ýôùì þú ýú÷ô 2030 ìó 25% øìüïô ýìüìþúùô ýôùì îì þú 
ýú÷ô 2040 þú 40% øìüïô óìùúùô þú 70-ýú÷ìüú ûñĄïôü øñöÿùìð. Ýñ ֹוÿóĆô ìýúýôñ, öô 
íìüúô ùúô÷ Ąÿðìù íì ôù ״ìðìĀ״ú óìüÿüìùð, ôù״ú øñíúĄìùð: þìðíôü״úô þì״öôøô 
ýì÷úøìþ, öô íì úĄöúüýúóôô íìüîìץþô íñøúü øÿýúôðìþ øñöÿùìùð; þìĄāôýô 
ýìüôîìץþ îì þìíúíìþô öúøû÷ñöýôô ýìüìþúùô Ďìðÿðĕúô ĄôüĒ. 

Þìíúíìþô ýìüìþúùô Ďìðÿðĕúô ĄôüĒ øñþìîúùìð āñ÷ñ ýìøìüìùúö íúĄìð, āÿýÿýìù 
îìץþñ öô íñøúü ðìü øìü״ô÷ìô íìüîìץþ úĄöúü öìüðì Ąìîìð [6]. Þìíúíìþô ýìüìþúùô 
Ďìðÿðĕúô ĄôüĒ ìöýìü îìץþ öúøíôùìþôîĒ íÿðì, ìó øìֹוøô ֹוìüüú״ íìüúô íÿüôðì 
ïôüôĀþìùô îìüìø, þñüìûôċô üìðôìþýôúù îì ðúüÿîúü (þìíúíìþô ĕúüøúù, 
āôøôúþñüìûôċ îì / Č þìíúíìþô øìץýìðùúöô íôú÷úï), öô íìüúô þìíúíìþô Ąìö÷״úô 
øôöüúýöúûôô ýìüìþúù þìîìýýÿþô ֹוìüìČùô āÿù ìó îìüìøô Ďìðÿðĕúô ĄôüĒ ûì״ù Ąÿðììùð, 
ôíúüìþ øñíúĄìð [4]. ãÿùôù þìüóô þìíúíìþ ìĀóúôĄ îì ûì״ùĄìîôô îìüìøĕúüú ûñĄïôü 
ùìøÿðì, ״ìČþô úðìøúùüú ùìֹוúþ øñðô״ìð. 

 
ÌÐÌÍÔ¾Þ 

1. ÌíìĄôù Ý.ê. ÙñúìðĆĊîìùþùìċ ýôýþñøùìċ þñüìûôċ î öúøû÷ñöýùúø ÷ñăñùôô øñýþùú-
üìýûüúýþüìùñùùúïú üìöì øú÷úăùúõ òñ÷ñóć / Ý.ê. ÌíìĄôù // Ýúîüñøñùùìċ úùöú÷úïôċ. ¬ 2000. - Þ. 2. 
- Ĝ 4. - Ý. 15-19. 

2.  Ìöíñüúî Ù.Ö. ÝĂôùþôïüìĀôċ ýöñ÷ñþì î üìùùñø îćċî÷ñùôô øñþìýþìóúî üìöì ÷ñïöôā / Ù.Ö. Ìöíñüúî, 
Ý.Î. Ìùðüôñùöú, Ì.Î. ×ìüĊöúî // Öìóìù. øñð. òÿüù. - 2002. - Þ. 83. - Ĝ 1. - Ý. 31-32. 

3.  Üìö // ÔùĀúüøìĂôúùùćñ íĊ÷÷ñþñùô ÎÚÓ [é÷ñöþüúùùćõ üñýÿüý]. - 2018.-Üñòôø ðúýþÿûì: 
https://www.who.int/ru/news-room/fact-sheets/detail/cancer. 

4. Öôýþñùñîì Ú. Ì. Úùöú÷úïôċ î ôýþúüôô øñðôĂôùć / Ú. Ì. Öôýþñùñîì, Ì. Î. Ì÷ñöýññîùì, Ì. Ô. 

Ùñýþñüñùöú [ô ðü] // International  scientific review. - 2017. - Ĝ1 - Ý. 32. 

5.  Ðìîćðúî Ø. Ô. Úùöú÷úïôċ: ÿăñíùôö / Ø. Ô. Ðìîćðúî, ä. á. ÏìùĂñî. 2010. - 920 ý. 
6. äì÷ôøúî Ý. Ì. Ýûüìîúăùôö ûú úùöú÷úïôô / Ûúð üñð. Ý. Ì. äì÷ôøúîì, ê. Ì. Ïüôùñîôăì, Ð. Î. 
Øċýúñðúîì. - Ö., 2000. 

7. ÌùðüñċĄöôùì Ô.Ô. Íôú÷úïôăñýöôñ Āìöþúüć úûÿāú÷ô, úûüñðñ÷ċĊąôñ ö÷ôùôăñýöôñ îìüôìùþć 
øñþìýþìóôüúîìùôċ üìöì øú÷úăùúõ òñ÷ñóć î ÷ñïöôñ / Ô.Ô.ÌùðüñċĄöôùì, Î.Ù. Û÷úāúî. Öìóìùýöôõ 
øñðôĂôùýöôõ òÿüùì÷, 2011, Þúø 92, Ĝ 4, -Ý. 497-99. 

8.  Ìüóÿøìùúî Ì.Ý. Ýúîüñøñùùìċ ÷ÿăñîìċ ðôìïùúýþôöì ô öúøû÷ñöýùúñ ÷ñăñùôñ íú÷Ĉùćā üìöúø 
øú÷úăùúõ òñ÷ñóć ý îćýúöôø üôýöúø ûüúïüñýýôüúîìùôċ: ìîþúüñĀ. ðôýý. øñð. ùìÿö / Ì.Ý. Ìüóÿøìùúî. 
-ÝÛí.,2002. ¬ 42 ý. 

9.  ÌüöìðĈñîì Þ.Î. Ûüôúüôþñþùćñ ùìûüìî÷ñùôċ ûüúþôîúüìöúîúõ íúüĈíć î ï. Öüìýùúðìüñ: ìîþúüñĀ. 
ðôýý. ð-üì øñð. ùìÿö / Þ.Î. ÌüöìðĈñîì. ¬ Ø., 2000. ¬ 42 ý.  

10.  Ìüþìøúùúîì Ñ.Î. Ûüôøñùñùôñ öúøíôùìĂôô öìüíúû÷ìþôùì, ðúöýúüÿíôĂôùì ô 5-ĀþúüÿüìĂô÷ì î 
ûüñðúûñüìĂôúùùúø āôøôú÷ÿăñîúø ÷ñăñùôô øñýþùú-üìýûüúýþüìùñùùúïú üìöì øú÷úăùúõ òñ÷ñóć / Ñ.Î. 
Ìüþìøúùúîì, ×.Î. ØìùóĊö, Î.Ì. áìõ÷ñùöú [ô ðü.] // Üÿýýöôõ øñðôĂôùýöôõ òÿüùì÷. - 2003. - Ĝ 26. ¬ 
Ý. 1452-1454. 

11. Ìüþìøúùúîì Ñ.Î. Øñýþú þìöýúþñüì î þñüìûôô øñþìýþìþôăñýöúïú üìöì øú÷úăùúõ òñ÷ñóć / Ñ.Î. 
Ìüþìøúùúîì // Ýúîüñøñùùìċ úùöú÷úïôċ. - 2010 - Þ. 12, Ĝ 2. -Ý.38-44. 

12. Íìòìðÿï Ú.Í. Óùìăñùôñ îćċî÷ñùôċ øôöüúøñþìýþìóúî î öüúîô ô öúýþùúø øúóïñ ÿ íú÷Ĉùćā üìöúø 
øú÷úăùúõ òñ÷ñóć / Ú.Í. Íìòìðÿï, Ù.Ù. ÞÿûôĂôù, Ý.Ì. ÞĊ÷ċùðôù // Ýúîüñøñùùìċ úùöú÷úïôċ. 
Ìöþÿì÷Ĉùćñ îúûüúýć ö÷ôùôăñýöúõ úùöú÷úïôô. - 2004. - Ĝ4. ¬ Þ. 6. - Ý. 149-150.  

 
 
 
 
 

https://www.who.int/ru/news-room/fact-sheets/detail/cancer


109 
 

ÞÌÇ×Ô×Ô ÝÌÞÇÔ ÍÑØÚÜÄ ÎÌ ÇÚ×ÌÞÇÚÔ àÌÎÞ ÌÓ ÍÑØÚÜÔÔ ÝÌÜÌÞÚÙÔ ÀÌÐßÐÇÚÔ 
äÔÜÄ ÐÌÜ ÆßØÇßÜÔÔ ÞÚÆÔÖÔÝÞÚÙ 

Ðìü ôù øìėú÷ì øìĆ÷ÿøúþĕú úôð íì îìóĆô ûìĕùĄìîôô ýìüìþúùô Ďìðÿðĕúô ĄôüĒ îì ìó úù 
Āìîþôðìùô óìùúù ðìü Ĕìĕúù, óôČð Ąÿðìùô Ąÿøúüìô ôù íñøúüĒ ýú÷ þú ýú÷ ðìü öôĄîìü״úô ðìüúøìðô öìø 

îì øôČùìðúĄþì øìĆ÷ÿøúþĕú ûñĄùôĕúð Ąÿðììýþ. Ôùăÿùôù ėìõð ïìüðôðììýþ, öô ðìü øìü״ô÷ìô íìüîìץþ 
úĄöúü ïìüðôðìùô íñøúüĒ þìíúíìþô ýìüìþúùô ýôùì øñþìîúùìð āñ÷ñ ýìøìüìùúö íúĄìð. 

Öì÷ôðîúòìĕú: ýìüìþúù, Ďìðÿðĕúô ĄôüĒ, Āìîþ, óìùúù, þìíúíìþ, ֹוìüüú״, āôøôúþñüìûôċ. 
 
ɸʅɸʃʀɿ ʉʊɽʇɽʅʀ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ ʀ ʉʄɽʈʊʀ ʆʊ ʈɸʂɸ ʄʆʃʆʏʅʆʁ ɾɽʃɽɿʓ ɺ 

ʈɽʉʇʋɹʃʀʂɽ ʊɸɼɾʀʂʀʉʊɸʅ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʠ 

ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʥʝʛʦ ʩʨʝʜʠ ʞʝʥʱʠʥ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʘ ʪʘʢʞʝ ʦ ʨʦʩʪʝ ʯʠʩʣʘ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʛʦʜ ʚ ʩʪʨʘʥʘʭ ʩ 

ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʜʦʭʦʜʘ. ʊʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʣʝʯʝʥʠʝ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʢ, ʤʦʣʦʯʥʘʷ ʞʝʣʝʟʘ, ʩʤʝʨʪʴ, ʞʝʥʱʠʥʳ, ʣʝʯʝʥʠʝ, ʦʧʝʨʘʮʠʷ, ʭʠʤʠʦʪʝʨʘʧʠʷ. 

 

ANALYSIS OF THE INCIDENCE AND DEATH OF BREAST CANCER IN THE REPUBLIC OF 

TAJIKISTAN  

In this article provides information on the prevalence and mortality of breast cancer among women 

worldwide, as well as the increase in the number of cases per year in low-income countries. It is also noted that the 

treatment of breast cancer at an early stage of the disease can be very effective. 

Key words: cancer, breast, death, women, treatment, surgery, chemotherapy. 
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ÚØÊÓÔäÔ ÉÔ¾ÝÔÔ ØßÞÚÍÔÉäÌÎÔÔ ÛÝÔáÚàÔÓÔÚ×ÚÏÔÔ 

áÚÙÌÙÐÌÏÚÙ ÍÌ ÝÔÝÞÑØÌÇÚÔ ÏßÙÚÏßÙÔ ÞÌÇÝÔ× 
 

ÜìĔìíúî Ì. 
ÐúùôĄïúĕô ðìî÷ìþôô ÖĘ÷úí íì ùúøô Ìíÿìíðÿ÷÷úĕ ÜĘðìöĒ  

 
ãô āñ÷ñ öô øìĆ÷ÿø ìýþ ðìü óìøúùô øÿúýôü, ðìüìĔìô ðúùôĄìóíìüöÿùĒ ðìü 

ôíþôðúô íì þìîüô ýôýþñøìîôô þìĕýô÷, þñó ôùöôĄúĀ Číôô üìîìùðô þìĆ÷ôø íì þìîüô 
îìýñĆ ôýþôĀúðì íÿüðìùô ùìîúîìüôô ïÿùúïÿùô ûñðìïúïĒ ýìüíúüôô ìó øñĆČü óôČðüú íì 
ìøì÷ øñúüìð. Ôù ôøöúùôċþ ùìøñðôĕìð, öô ùì ĕìøì ĕú÷ìþĕúô Āÿùöýôúùì÷ôô úüïìùôóø 
ėúíô÷ôċþô ĀìĆú÷ùúöôô āÿðüú ðÿüÿýþ íì üúĕ øúùìð. Ýìüíúüôô ô÷úîìïĒ îìõüúùĄìîôô 
ĀìĆú÷ôċþô øñĆČüôô úüïìùôóø āÿýÿýìù øìõùìô ýìüüú íì ìøì÷ øñúüìð [12, ʩ.33; 4, ʩ.76]. 

ɸĕʘʤʠʷʪʠ ʢʘʣʠʜʠʨʦ ʜʘʨ ʠʥʢʠʰʦʬʠ ʭʦʥʘʥʜʘʛʦʥʠ, ʩʠʥʬĕʦʠ ʧʦʸʥʠ ʸ ʙʦʣʦʠ Ĕʘʨʘʸʥʠ 

ʛʫʥʦʛʫʥʠ ĕʘʸʪ, ĕʘʥʛʦʤʠ ʧʘʡʜʦʰʘʚʠʠ ʚʘʟʠʬʘĕʦ ʚʘ ʪʘʨʢʠʙʠʷʪĕʦʠ ʥʘʚ, ʢʠ ėʦʙʠʣʠʷʪʠ ʪʝʟ 
ʠʥʢʠʰʦʬʸʙʠʨʦ ʜʦʨʘʥʜ ʜʘʨ ʙʘʨ ʤʝʛʠʨʘʥʜ [2, ʩ.275; 3, ʩ.239, 8, ʩ.134]. ɼʘʨ ʙʘʨʦʙʘʨʠ 

ʙʦʟʩʦʟʠʠ ʬʠʟʠʦʣʦʛĒ ʭʦʥʘʥʜʘʛʦʥ ʙʘ ʜʘʚʨʘʠ ʭʘʪʤʢʫʥʠ ʚʘ ʜʦʭʠʣ ʰʫʜʘʥ ʙʘ ʤʘʢʪʘʙʠ ʦʣĒ 
ʤʝʛʫʟʘʨʘʥʜ, ʢʠ ʠʥ ĕʘʤʘ ʙʘ ʪʘĎʡʠʨʸʙʠʠ ĕʦʣʘʪʠ ʬʫʥʢʩʠʦʥʘʣʠ ʫʟʚĕʦ ʚʘ ʩʠʩʪʝʤʘĕʦ ʦʚʘʨʜʘ 

ʤʝʨʘʩʦʥʘʜ. 
Ðìü þìĕėôėúþĕúô ýñüĄÿøúüô Āôóôú÷úïĒ îì íñĕðúĄþô ĕú÷ìþô îìõüúùĄìîôô 

ĀìĆú÷ôċþô ÿóîĕúô ùìîüìýúù îì Ĕìîúùúù ðìü ĔìüìČùô øÿþúíôėĄìîĒ íì þìĕýô÷ ðìü 
øìöþìíô ú÷Ē íì ùìóìü øñüìýìð [13, ý.354; 7, ʩ.18; 5, ʩ.23.; 9, ʩ. 123]. ɼʘʨ ʰʘʨʦʠʪʠ ʥʘʚʠ 

ʨʘʚʘʥʜʠ ʤʘʲʣʫʤʦʪʛʠʨĒ ʜʘʨ ʤʫʘʩʩʠʩʘĕʦʠ ʤʠʸʥʘʠ ʪʘĕʩʠʣʦʪʠ ʫʤʫʤʠ ʜʫ ʩʘʤʪʠ ʪʘĕʩʠʣ ʤʘʚĔʫʜ 
ʘʩʪ: ʤʫʨʘʢʢʘʙ ʚʘ ʙʘʨʥʦʤʘʠ ʚʘʩʝʲ ï ʣʠʪʩʝʡĕʦ, ʛʠʤʥʘʟʠʷĕʦ ʚʘ ʙʘʨʥʦʤʘʠ ʪʘĕʩʠʣʦʪʠ ʫʤʫʤĒ.  

ɹʠʥʦʙʘʨ ʠʥ, ʤʫʨʘʢʢʘʙʰʘʚʠʠ ʩʠʩʪʝʤʘʠ ʪʘĕʩʠʣ ʙʘ ĕʦʣʘʪʠ ʩʘʣʦʤʘʪʠʠ ʭʦʥʘʥʜʘ ʜʘʨ 
ʜʘʚʦʤʠ ĕʘʸʪ ʪʘʲʩʠʨ ʤʝʨʘʩʦʥʘʜ. ʗʢʝ ʘʟ ʠʥ ʘʥʛʝʟʘʥʜʘ ʩʪʨʝʩʩʠ ʠʤʪʠĕʦʥĒ ʙʘ ʰʫʤʦʨ ʤʝʨʘʚʘʜ, 
ʢʠ ʙʘ ʩʠʩʪʝʤʘʠ ʘʩʘʙ, ʜʠʣʫ ʨʘʛĕʦ ʚʘ ʩʠʩʪʝʤʘʠ ʠʤʤʫʥʠ ʪʘʲʩʠʨʠ ʤʘʥʬĒ ʤʝʨʘʩʦʥʘʜ. 
ʄʫʚʦʬʠėʠ ʥʠʰʦʥʜʦʜʠ ʦʣʠʤʦʥ [15, ý.508; 14, ý.190; 11, ʩ.32; 6, ʩ.56; 8, ʩ.140]. ɼʘʨ ʜʘʚʨʘʠ 

ʩʝʩʩʠʷʠ ʠʤʪʠĕʦʥʠ ʜʘʨ ʜʦʥʠʰĔĘyʥ ʚʘ ʭʦʥʘʥʜʘʛʦʥ ʪʘĎʡʠʨʸʙʠʠ ʢʫʣʠʨʦ ʜʘʨ ʚʘʡʨʦʥʰʘʚʠʠ 
ʪʘʥʟʠʤʠ ʚʝʛʝʪʘʪʠʚʠʠ ʩʠʩʪʝʤʘʠ ʜʠʣʫ ʨʘʛĕʦ, ʘʩʘʙ ʜʠʜʘʥ ʤʫʤʢʠʥ ʘʩʪ. ʄʘėʩʘʜʠ ʪʘĕėʠėʦʪʠ 
ʤʘʟʢʫʨ ʤʫʘʡʷʥ ʥʘʤʫʜʘʥʠ ʤʫʪʦʙʠėh ʘʚʠʠ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʠ ʭʦʥʘʥʜʘʛʦʥ ʙʘ ʩʠʩʪʝʤʘʠ 

ʛʫʥʦʛʫʥʠ ʪʘĕʩʠʣ ʤʝʙʦʰʘʜ.  

ʄʘʚʦʜ ʚʘ ʫʩʫʣĕʦʠ ʪʘĕėʠėʦʪ. ɼʘʨ ʪʘĕėʠėʦʪ ʭʦʥʘʥʜʘʛʦʥʠ ʣʠʪʩʝʡʠ ʇʨʝʟʠʜʝʥʪĒ ʚʘ 
ʤʫʘʩʩʠʩʘʠ ʪʘĕʩʠʣʦʪʠ ʤʠʸʥʘʠ ʫʤʫʤʠʠ ˉ6 ʰʘĕʨʠ ʂĘʣʦʙ ʠʰʪʠʨʦʢ ʥʘʤʫʜʘʥʜ. ʊʘĕėʠėʦʪ ʜʘʨ 
50 ʭʦʥʘʥʜʘʛʦʥʠ ʩʠʥʥʫ ʩʦʣʘʰʦʥ 13-17 ʩʦʣʘʨʦ ʜʘʨ ʙʘʨ ʤʝʛʠʨʘʜ. ʆʤĘʟʠʰ ʜʘʨ ʩʝ ʨʝĔʘʠ 
ʪʘĕʩʠʣʦʪ ʛʫʟʘʨʦʥʠʜʘ ʰʫʜ. 1-ʜʘʨ ʰʘʨʦʠʪʠ ʤʫėʘʨʨʘʨʠʠ ʪʘĕʩʠʣ; 2- ʪʦ ʠʤʪʠĕʦʥ; 3- ʙʘʲʜʠ 

ʠʤʪʠĕʦʥ. 

ɼʘʨ ʪʘĕėʠėh ʘʚʘʥʜʘʛʦʥ ʫʩʫʣʠ ʩʪʘʥʜʘʨʪĒ ʜʘʨ ĕʦʣʘʪʠ ʥʠʰʘʩʪʘʥ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʘ 

(ʕʂɻ) ʩʘʙʪ ʢʘʨʜʘ ʰʫʜ. ÇʘĔʤʠ ʠʥʪʠʭʦʙʠ ʪʘĕʣʠʣ ʙʘʨʦʠ 1 ï ʥʘʬʘʨ ʜʘʨ ĕʘʨ ʷʢ ʪʘĕėʠėʦʪ ʙʘ 
100 ʩʠʢʣʠ ʢʦʨĒ ʜʠʣ ʙʘʨʦʙʘʨ ʘʩʪ. ɹʘĕʦʜʠĕʠʠ ʨʠʪʤʠ ʢʦʨʠ ʜʠʣʨʦ ʜʘʨ ʤʘʩʦʬʘʠ ʙʘʡʥʠ R ï R 

ʕʂɻ ʙʦ ʠʩʪʠʬʦʜʘʠ ʙʘʨʥʦʤʘʠ ʢʦʤʧʶʪʝʨʠ ʈʀ1S, ʢʠ ʠʤʢʦʥʠʷʪʠ ʩʘʙʪ ʢʘʨʜʘʥʠ ʤʘʩʦʬʘʠ ʙʘʡʥʠ 

R ï R ʜʘʥʜʦʥʘĕʦʠ QRS, ʕʂɻ-ʨʦ ʜʦʨʘʜ. 

ɹʘĕʦʜʠĕʠʠ ʤʫʪʦʙʠėh ʘʚʠʠ ʧʩʠʭʦʬʠʟʦʣʦʛĒ ʙʘ ʩʘʨʙʦʨʠʠ ʬʠʢʨʠ ʪʘʚʘʩʩʫʪʠ ʭʦʪʠʨʠ 
ʙʠʥʦʠ ʚʘ ʜʠėėʘʪʠ ʙʦʰʫʫʨʦʥʘ ʪʠʧʠ ʤʠóúĔ (àÚÌ) ìó ûÿüýôĄùúøìô Ìõóñùö íú ÿýÿ÷ô 
ìùĆìùìîĒ ïÿóìüúùôðì Ąÿð. 

Þìĕ÷ô÷ô úøúüôô øìîúðĕúô þìĕėôėúþ íú ôýþôĀúðìô t- ùôĄúùðôĕìùðìĕúô 
ÝþĊðñùþ þìîìýýÿþô íìüùúøìô µÍôúýþìþôýþôöì½ þìĕ÷ô÷ô üñïüñýôîĒ íú Čüôô íìüùúøìô 
µÝþìþôýþôöì 6,0½ íì üúĕ øúùðì Ąÿð. 

ÙìþôĔìĕúô þìĕėôėúþ. ɸʟ ʨĘʡʠ ʥʘʪʠĔʘʠ ʜʘʚʨʘʠ 1-ʪʘėʩʠʤʢʫʥʠʠ ʭʦʥʘʥʜʘʛʦʥ ʘʟ ʨĘʡʠ 
ʥʠʰʦʥʜʠĕʘʥʜʘĕʦʠ ĕʦʣʘʪʠ ʚʝʛʝʪʘʪʠʚĒ. ʄʫʘʡʷʥ ʢʘʨʜʘ ʰʫʜ, ʢʠ ʜʘʨ ʙʘʡʥʠ ʭʦʥʘʥʜʘʛʦʥ, ʢʠ ʙʦ 
ʙʘʨʥʦʤʘʠ ʣʠʪʩʝʡ ʪʘĕʩʠʣ ʤʝʢʫʥʘʥʜ ʪʝʲʜʦʜʠ ʟʠʸʜʘʰʦʥʨʦ ʩʠʤʧʘʪʦʥʠʢĕʦ (38,5%) ʪʘʰʢʠʣ 
ʤʝʢʫʥʘʜ. ɼʘʨ ʭʦʥʘʥʜʘʛʦʥʝ, ʢʠ ʙʦ ʙʘʨʥʦʤʘʠ ʘʥʲʘʥʘʚĒ ʪʘĕʩʠʣ ʤʝʢʫʥʘʥʜ ʠʥ ʥʠʰʦʥʜʦʜ ʙʘ 
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(16,6%) ʙʘʨʦʙʘʨ ʘʩʪ (ʨʘʩʤʠ 1). ʅʦʨʤʦʪʦʥʠʢĕʦ ʙʦʰʘʜ ʜʘʨ ĕʘʨʜʫ ʥʘʤʫʜʠ ʪʘĕʩʠʣ ėʘʨʠʙ 
ʙʘʨʦʙʘʨ ʙʫʜʘ ʙʘ 53,8%, ʄʊʄʋ ï 55,5%. 

 
ʈʘʩʤʠ 1. ʊʘėʩʠʤʢʫʥʠʠ ʪʘʰʭʠʩʰʘʚʘʥʜʘʛʦʥ ʘʟ ʨĘõʠ ʥʠʰʦʥʜʦʜʠ ʪʘʥʟʠʤʠ 

ʚʝʛʝʪʘʪʠʚĒ ʜʘʨ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ  

Ðìü üìĀþô þìĕýô÷, ôùăÿùôù ðìüìĔìô Ąôððìþùúöôô þìùóôøô îñïñþìþôîôô ðô÷ 
øÿĄúĕôðì öìüðì Ąÿð. Øÿìõċù öìüðì Ąÿð, öô ðìü ĕú÷ìþô øñĆČüôô þìĕýô÷ ìĕìøôċþô 
ùôĄúùðôĕìùðìô ĄôððìþùúöĒ (Ùä) āúùìùðìïúùô ÷ôþýñõ ùôýíìþìù íì÷ìùð (íì 53%) 
ùôýíìþ íì āúùìùðìïúùô ØÞØß øñíúĄìð (Ĕìðîì÷ô 1). 

 
Æìðîì÷ô 1. ÙôĄúùðôĕìùðìĕúô öìüðôúôùþñüîì÷ôô āúùìùðìïúù ðìü üìîìùðô þìĆ÷ôø 
 
ÙôĄúùðôĕìùðìĕú  

Ðìîüìô þìĕėôėúþ 

ÜĘóô øÿėìüüìüĒ Þú ôøþôĕúù  ÍìĆðô ôøþôĕúù 

 ØÞØß 

ÇÐ ýúùôċ 0,716¹0,033 0,633¹0,021** 0,727¹0,029++  
ØÇÐ % 38,11¹2,261 42,61¹3,366** 35,89¹2,14++  
dā, ýúùôċ 0,341¹0,019 0,28¹0,021 0,336¹0,022++  

Ù.ä. 96,66¹12,42 154,6¹26,08 88,12¹13,24++  
 ×ôþýñõ 

ÇÐ ýúùôċ 0,655¹0,036 0,675¹0,041 0,8¹0,036++  

ØÇÐ % 41,92¹3,847 40,5¹4,844 31,25¹2,789++  
dā, ýúùôċ 0,284¹0,022 0,287¹0,024 0,381¹0,04++  
Ù.ä. 140,3¹26,2 124,3¹29,93 60,19¹12,25 

éóúĕ *ÜÒ 0,05**; +ÜÒ0,001-ʬʘʨėʠʷʪʠ ʙʘʡʥʠ I  îì II    ++ÜÒ 0,05; +ÜÒ0,001-

ʬʘʨėʠʷʪʠ ʙʘʡʥʠ II  îì III . 
 

Íìüúô øÿìõċù öìüðìùô þìĎõôüČíôô öúüô ðô÷ ðìü Ąìüúôþô ýþüñýýô ôøþôĕúùĒ, ċöñ 
ùìėĄô ìýúýôüú üñìöýôċô Āìüðôô úüïìùôóø ôĔüú øñöÿùìùð, ìó þôûô þìùóôøô 
îñïñþìþôîĒ îúíìýþì ìýþ. Îúíìýþì ìó þôûô þìùóôøô ĀìĆú÷ôċþô ðô÷, öô ìó þìĎõôüČíôô 
ùôĄúùðôĕìùðìĕúô ĄôððìþùúöĒ ðìü ðìîüìô ûñĄ ìó ôøþôĕúù øÿìõċù öìüðì Ąÿð, öô ðìü 
āúùìùðìïúùô ÷ôþýñõ þñĆðúðô āúùìùðìïúùñ, öô þìĆýôüô îìïúýôøûìþôöĒ íì öúüô ðô÷ þú 
28,5% ùôýíìþ íì øñĆČüô 7,7% óôČð ìýþ (üìýøô 1). Çìøóìøúù, þñĆðúðô ðúùôĄĔĘČùô 
ùúüøúþúùôċ ðúĄþì þú íì 11% îì ýôøûìþúùôċ ðúĄþì þú íì 9,8% ùôýíìþ íì þìĕýô÷ô 
ĕìüüĘóì öìø øñĄìîìð. Ðìü øÿìýýôýìô þìĕýô÷úþô øôČùìô ÿøÿøĒ (ØÞØß) íúĄìð 
Ĕÿðúöÿùô ûñĄ ìó ôøþôĕúù Āìüė øñöÿùìð. áúùìùðìïúùô ĕú÷ìþô îìïúþúùô ðúĄþì íì 16, 
6% (ðìü üĘóĕúô øÿėìüüìüĒ 27,7%) ðìü ĕú÷ìþô ýôøûúþúùô íÿðì íì 33,3% (ùôýíìþ íì 
øÿėìüüìüĒ 16,6) ăÿùôù þìĎõôüČíĒ ðìü ĕú÷ìþô ùôïúĕ ðúĄþìùô þñĆðúðô āúùìùðìïúù ðìü 
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ĕú÷ìþô ùúüøìþúùôċ ðìü ðìüìĔìô íñ þìïõôü (50% ĕìùïúøô 55,5% ðìü üÿóĕúô øÿėìüüìüĒ 
íÿðìù). 

Ðìü ðôïìü þìĕėôėúþĕú ðìüìĔìô Ąôððìþùúöôô þìùóôøô îñïñþìþôîôô ðô÷ ûñĄ ìó 
ôøþôĕúù ùôĄúù ðúð, öô ðìü āúùìùðìïúùô ØÞØß ùôýíìþìù íì÷ìùðĄìîôô 
ùôĄúùðôĕìùðìô ĄôððìþùúöĒ (Ôä) îì øìîĔô ĕìĔøô ðìėôėìîĒ (ØÇÐ) ċöíúüì 
ûìýþĄìîôô ĕìĔøô ðìėôėìîĒ (ÇÐ) øÿĄúĕôðì öìüðì øñĄìîìð (Ĕìðîì÷ô 1). ãÿùôù 
þìĎõôüČíô Ąôððìþùúö íÿðìùô øñāìùôóøĕúô øÿþúíôėĄìîôô ýôýþñøìô ðô÷ÿ ¬ üìïĕúüú 
ùôĄúù øñðôĕìð. Ðìü āúùìùðìïúùô ÷ôþýñõ íúĄìð íìüĆìöý ûìýþĄìîôô 
ùôĄúùðôĕìùðìĕúô ĄôððìþùúöĒ (Ùä) þú íì 11,4% ìó ĕôýúíô ûìýþĄìîôô øìîĔô ĕìĔøô 
ðìėôėìîĒ (ØÇÐ) ðôïìü ùôĄúùðôĕìùðìĕú íì øúùìùðô (ÇÐ) îì dā, íñþìĎõôü íúėĒ 
øñøúùìð. Ðìü ìýúýô þìĕ÷ô÷ô þìĎõôüúþô íì ìøì÷ úøìðì ăÿùôù āÿ÷úýì íìüúîìüðìù 
øÿøöôù ìýþ, öô ýôýþñøìô þìĕýô÷ ðìü ÷ôþýñõ ôøöúùôċþô ðìüìĔìô íì÷ìùðô 
øÿþúíôėĄìîôüú íì íìüùúøìô þìĆ÷ôøĒ, ûìýþĄìîôô Ąôððìþùúöôô þìùóôøô üìîìùðĕúô 
îñïñþìþôîôüú ðìü Ąìüúôþô þìĆýôüô úøô÷ĕúô ýþüñýýúüĒ íì ìøì÷ øñúüìð. 

Þìĕėôėúþĕú úôðô îúíìýþìïôô þìĎõôüČíôô ùôĄúùðôĕìùðìĕúô îñïñþìþôîôô 
þìĕėôėĄìîìùðìïúù ìó ĕú÷ìþô ûýôāúĀôóôú÷úïĒ ðìü ðìîüìô ìîîì÷ô þìĕėôėúþ øÿìõċù îì 
þìėýôøöÿùôô þôûĕúô ĀìĆú÷ôċþô ú÷ôô ìýìí, ìó üĘõô ûÿüýôĄùúøìô Ìõóñùö. ÙôĄúù 
ðúðìùð, öô ðìü íìõùô āúùìùðìïúùô ÷ôþýñõ îì øÿìýýôýìĕúô þìĕýô÷úþô øôČùìô ÿøÿøô 
ĕìøì þôûĕúô ðúðì Ąÿðì, ýìùïîôùôö, āú÷ñüôö, Ā÷ñïøìþôö, øñ÷ìùāú÷ôö øìîĔÿðìùð. 
Øÿìõċù öìüðì Ąÿð, öô þñĆðúðô ìó ĕìøì óôČðô ýìùïîôùôöĕú ðìü āúùìùðìïúùô ÷ôþýñõ 
ðôðì øñĄìîìð, öô íì 60,2% íìüúíìü ìýþ. áú÷ñüôöĕú íúĄìùð 19,8%, Ā÷ñïøìþôöĕú 12% 
øñ÷ìùāú÷ôöĕú 8%-üú þìĄöô÷ øñöÿùìùð. Ðìü āúùìùðìïúùô øÿìýýôýìô þìĕýô÷úþô 
øôČùìô ÿøÿøĒ íúĄìð ôù ùôĄúùðôĕìùðì ăÿùôù ìýþ. Ýìùïîôùôö 120%, āú÷ñüôö 6%, 
Ā÷ñïøìþôö 40%, øñ÷ìùāú÷ôö 42% -üú þìĄöô÷ øñöÿùìð (üìýøô 2).  

 

 
Üìýøô 2. Þìėýôøöÿùôô þìĕėôėúþĄÿðìïúù ìó üÿô þôûô ĀìĆú÷ôċþô ú÷ôô ìýìí íú 

Āúôó (%). 
Þìĕėôėúþĕú ùôĄúù ðúðìù, öô ðìü íìõùô āúùìùðìïúù ìó ĕìøì öìøþìü íì þìĆýôüô 

ýþüñýýñ íì þìîüô øñĆČüô Ĕìîúí øñïìüðúùìùð, íì þôûô ýìùïîôùôöĒ ðúāô÷ øñĄìîìùð. 

ØÿîúĀôėô ùôĄúùðúðô [1, ý.185] ĕìøì ùôĄúùðôĕìùðìĕúô íñüÿùĒ îì ðúāô÷ôô āÿýÿýôċþô 
Ąìāýôċþ ìó Ĕôĕìþô ïñùñþôöĒ Ĕú íì Ĕú ïÿóúĄþì Ąÿðììýþ. Ôù ùôĄúùðôĕìùðìĕú íú þôûô 
ĀìĆú÷ôċþô ú÷ôô ìýìí (àÚÌ) îì íìüúíìüôô üìîìùðĕúô ĕìċĔúùĒ îì íúóðúüĒ ðìü 
ýôýþñøìô øìüöìóôô ìýìí (ÝØÌ) íú ýÿüĆìþô ĕúýô÷Ąìîôô üñĀ÷ñöý îì ÿýþÿîúüôô úùĕú íì 
ĀìĆú÷ôċþô ėôĄüô øìõùìô ýìü ì÷úėìøìùð ìýþ. áúùìùðìïúùñ, öô ėúíô÷ôċþô ôðúüì 
ùìĄìîìùðì ðúüìùð, ðìü úùĕú üìîìùðĕúô ìýìíĒ ¬ üìîúùô ùúÿýþÿîúüôô ĉĕýúýĒ, 
íì÷ìùðĄìîôô ĕú÷ìþô Āÿùöýôúùì÷ôô ùôĄúùðôĕìùðìĕúô îñïñþìþôîĒ ùôýíìþìù 
ĕìýúýìùð. Ôù üìîìùðĕú øÿþúíôėĄìîôô üìîúùô Āôóôú÷úïôüú ðìü ðìîúøô þìĕýô÷ îì 
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ýÿûúüôðìùô ôøþôĕúù øÿĄöô÷ øñïìüðúùìð. áúùìùðìïúùñ, öô ðìüìĔìô ûìýþô 
ùñõüúþôóøðúĄþì îì āÿðüú ôðúüìöÿùìùðì ìó Ĕôĕìþô ĉĕýúýô úüúøþìíôìþ, ĀìĆú÷ùúöôô 
øñĆČüô îì íìüúô ôĔüú öìüðìùô ĕìøìïÿùì îìóôĀìĕúô ïÿóúĄþìĄÿðì îì āñ÷ñ úýúù 
øÿþúíôėĄìîĒ íì þìĕýô÷ îì ýÿûúüôðìùô ôøþôĕúùĕú øÿĄúĕôðì øñïìüðìð.  

Øÿĕúöôøì. Þìĕėôėúþĕú ùôĄúù ðúðìùð, öô ðìü Ąìüúôþô øñĆČüôô þìĆ÷ôø ðìü 
āúùìùðìïúùô ¬ ÷ôþýñõ íì ĕìø úøñāþìĄìîôô íìüúíìüôô îñïñþìþôîĒ íì ýìøþô þìĆýôüô 
ýôøûìþôöĒ íì öúüô ðô÷ ùôýíìþ íì āúùìùðìïúùô øÿìýýôýìô þìĕýô÷úþô øôČùìô ÿøÿøĒ 
ìĀóì÷ôċþùúö øñíúĄìð. Ðìü āúùìùðìïúùô ØÞØß ýþüñýýô ôøþôĕúùô íì÷ìùðĄìîôô 
ùôĄúùðôĕìùðìô Ąôððìþùúöôô þìùóôøô ĀìĆú÷ôċþô ðô÷üú ðôðìù øÿøöôù ìýþ. Øÿìõċù 
öìüðì Ąÿð, öô ðìü íìõùô āúùìùðìïúùô ÷ôþýñõ ùôýíìþ íì āúùìùðìïúùô ØÞØß 
íôýČüôìĄúù ùìþôĔìĕúô ðô÷āúĕüú úôðô ÿýþÿîúüôô āúþôü, ðôėėìþ íì ðìýþ øñúüìùð. 

Íì þìîüô ėôČýĒ úøĘóôĄô ðìüìĔìô øôóúĔ, þôûĕúô ĀìĆú÷ôċþô ú÷ôô ìýìí (àÚÌ) 
ðìü āúùìùðìïúùô ÷ôþýñõ îì øÿìýýôýìô þìĕýô÷úþô øôČùìô ÿøÿøĒ ùôĄúù ðúð, öô ðìü 
āúùìùðìïúùô ÷ôþýñõ þñĆðúðô þôûô ýìùïîôùôöĒ ðúĄþì ùôýíìþìù óôČð øñíúĄìð. Ðìü 
āúùìùðìïúùô ØÞØß ¬ íúĄìð ôù ùôĄúùðúð ùôýíìþìù öìøþìü íì ùìóìü øñüìýìð îì 
þñĆðúðô āúùìùðìïúùô þôûô àÚÌ-ô Ā÷ñïøìþôöô îì øñ÷ìùāú÷ôöĒ ðúĄþì óôČð øñíúĄìð, 
îì ðìüìĔìô øÿþúíôėĄìîôô ûýôāúĀôóôú÷úïĒ āúùìùðìïúùô ÷ôþýñõ ùôýíìþ íì ØÞØß 
íì÷ìùð ìýþ. Ðìü āúùìùðìïúùô øÿìýýôýìô þìĕýô÷úþô øôČùìô ÿøÿøĒ ùôýíìþ íì 
āúùìùðìïúùô ÷ôþýñõ ðìüìĔìô þñóøúùðìĄìîôô ĉĕýúýô üìîúùĒ ¬ Āôóôú÷úïôüú ðôðìù 
øÿøöôù ìýþ, öô ôù íì üìĀþô ðúùôĄìóíìüöÿùĒ îì øÿþúíôėĄìîôô úùĕú þìĆýôüô øìùĀĒ 
øñüìýúùìð. 
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ÚØÊÓÔäÔ ÉÔ¾ÝÔÔ ØßÞÚÍÔÉäÌÎÔÔ ÛÝÔáÚàÔÓÔÚ×ÚÏÔÔ áÚÙÌÙÐÌÏÚÙ  
ÍÌ ÝÔÝÞÑØÌÇÚÔ ÏßÙÚÏßÙÔ ÞÌÇÝÔ× 

Ðìü øìú̊÷ì ùìþôì̢̟úô øÿþúíôĄ̊ìîôô ûýôāúĀôóôú÷úïôô ðúùôĄ̢Č̛ù íì ýôýþñøìú̟ô ïÿùúïÿùô 

þìĆ÷ôø úîìüðì Ąÿðììýþ. ÙìþôĔìĕúô øìĆ÷ÿøúþĕúô íìðìýþúøìðì ùôĄúù øñðôĕìùð, öô ðìü Ąìüúôþô üĘóô 
āúùôĄô øÿĆþìðô÷ô āúùìùðìïúùô ÷ôþýñõ ùôýíìþ íì āúùìùðìô øìöþìíô øìĆ÷ÿøúþô ÿøÿøĒ þìîúóÿùô 
îñïñþìþôîĒ íì ýĘõô íìüþìüôô þìĆýôüô ĕìøðôïìüĒ íì ðô÷ þìĎõôü øñČíìð. Øÿėìüüìü öìüðì Ąÿðììýþ, öô 
ðìü íìõùô øìöþìííìăìïúùô ÷ôþýñõĕú Ąÿøúüìô íñĄþìüô Ąìāýúùñ, öô ðìü øÿìõċù öìüðìùô ùìøÿðĕúô 
ĀìĆú÷ôċþô ú÷ôô ìýìí ùìþôĔìĕúô íñĕþìü ùôĄúù ðúðììùð, úĄöúü öìüðì Ąÿðììýþ. Íì ĕôýúíô Āúôó 
Ąÿøúüìô āúùìùðìïúùô ðúüúĒ āìüìöþñüô ýìùïîôùôö îì āú÷ñüôö ðìü íìõùô øìöþìííìăìïúùô ÷ôþýñõĕú 

ùôýíìþ íì āúùìùðìïúùô øìöþìíô ÿøÿøĒ óôČð ìýþ. Ðìü ú̟÷ñ, öô ðìü āúùìùðìïúùô øìöþìíú̟ô øôČùì ĀñĆ÷ÿ 

ìþĀú÷ Ā÷ñïøìþôö îì øñ÷ìùāú÷ôö øñíúĄìùð.Ôùăÿùôù ùôĄúù ðúðì Ąÿðììýþ, öô āúùìùðìïúùô øìöþìíô 

þì̟ýô÷úþô ÿøÿø̆ ùôýíìþ íì āúùìùðìïúùô ÷ôþýñõ āìýþìïôô þñóô ĉøúþýôúùì÷ ̆îì ûýôāúĀôóôú÷úïôüú 

ĉ̟ýúý øñöÿùìùð, öô íì üìîìùðú̟ô þìĆ÷ôø îì øÿþúíôĄ̊ìî̆ þìĆýôüô øìùĀ ̆øñüìýúùìð. 

Öì÷ôðîúòìĕú: øÿþúíôėĄìîĒ, ĉĕýúý, ÷ôþýñõ, āúùìùðìïúù, þìĕýô÷, ûýôāúĀôóôú÷úïôċ, øôĔúó, 
ôøþôĕúù, ýôøûìþúùĒ, îìïúþúùĒ, ùúüøúþúùĒ. 
 
ʉʈɸɺʅʀʊɽʃʔʅʆɽ ʀɿʋʏɽʅʀɽ ʇʉʀʍʆʌʀɿʀʆʃʆɻʀʏɽʉʂʆʁ ɸɼɸʇʊɸʎʀʀ ʋʏɸʑʀʍʉʗ ʂ 

ʈɸɿʃʀʏʅʓʄ ʉʀʉʊɽʄɸʄ ʆɹʋʏɽʅʀʗ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʫʯʘʱʠʭʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʩʠʩʪʝʤʘʤ 

ʦʙʫʯʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʦʙʳʯʥʦʛʦ ʫʯʝʙʥʦʛʦ ʜʥʷ ʫ 

ʰʢʦʣʴʥʠʢʦʚ ï ʣʠʮʝʠʩʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʩʤʝʱʝʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʩʪʦʨʦʥʫ ʧʨʝʦʙʣʘʜʘʥʠʷ 

ʩʠʤʧʘʪʠʯʝʩʢʠʭ ʚʣʠʷʥʠʡ ʥʘ ʩʝʨʜʝʯʥʳʡ ʨʠʪʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʯʘʱʠʤʩʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʠ ʰʢʦʣʴʥʠʢʦʚ ï ʣʠʮʝʠʩʪʦʚ ʚʳʷʚʣʝʥʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʮ, ʧʦʢʘʟʳʚʘʶʱʠʭ 

ʣʫʯʰʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʠʧʦʚ ʚʳʩʰʝʡ ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʫ 

ʰʢʦʣʴʥʠʢʦʚ ï ʣʠʮʝʠʩʪʦʚ ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʱʠʭʩʷ ʩʘʥʛʚʠʥʠʯʝʩʢʦʛʦ ʠ ʭʦʣʝʨʠʯʝʩʢʦʛʦ ʪʝʤʧʝʨʘʤʝʥʪʘ ʙʦʣʴʰʝ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʫʯʘʱʠʭʩʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʫʯʘʱʠʭʩʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʰʢʦʣʳ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʪʝʤʧʝʨʘʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʬʣʝʛʤʘʪʠʢʠ ʠ ʤʝʣʘʥʭʦʣʠʢʠ.ʊʘʢʞʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫ 

ʫʯʘʱʠʭʩʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʰʢʦʣʴʥʠʢʘʤʠïʣʠʮʝʠʩʪʘʤʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʙʳʩʪʨʦʝ 

ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʠ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʫʪʦʤʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ 

ʦʙʫʯʝʥʠʷ ʠ ʘʜʘʧʪʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʜʘʧʪʘʮʠʷ, ʵʤʦʮʠʷ, ʣʠʮʝʡ, ʫʯʝʥʠʢʠ, ʦʙʫʯʝʥʠʝ, ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷ, ʪʝʤʧʝʨʘʤʝʥʪ, 

ʵʢʟʘʤʝʥ, ʩʠʤʧʘʪʦʥʠʢʠ, ʚʘʛʦʪʦʥʠʢʠ, ʥʦʨʤʘʪʦʥʠʢʠ. 

 

COMPARATIV STADING PSU CHOPHISIOLOGICAL ADAPTATION OF STUDENTS TO VARIOUS 

LEARNING SYSTEMS  

The article presents the results of the comparative stading psychophysiological adaptation of students to 

various learning systems. The results of the data obtained show that under the conditions of a normal school day, 

lyceum students have a shift in the vegetative balance towards the predominance of sympathetic influences on the 

heart in comparison with a student of a general education school. It has been established that among schoolchildren - 

lyceum students the largest number of persons showing better results in determining the types of higher nervous 

activity was revealed. In percentage terms, the number of students with sanguine and choleric temperament among 

schoolchildren - lyceum students is greater than among students of a general education school. While in secondary 

school students the dominant temperaments are phlegmatic and melancholic.It is also shown that students of a 

general education school, compared with lyceum students, experience rapid emotional and psychophysiological 

fatigue, which had a negative impact on the learning and adaptation processes. 

Key words: adaptation, emotion, lyceum, students, learning, psychophysiology, temperament, exam, 

sympathonics, vagotonics, normatonics. 
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ʌ ɸ ʈ ʄ ɸ ʊ ʉ ʀ ʗ - ʌ ɸ ʈ ʄ ɸ ʎ ʀ ʗ 

 

ʋɼʂ: 615.1: 614.272 

ʇʈʆɹʃɽʄʓ ʆɹɽʉʇɽʏɽʅʀʗ ɼʆʉʊʋʇʅʆʉʊʀ ʌɸʈʄɸʎɽɺʊʀʏɽʉʂʆʁ 

ʇʆʄʆʑʀ ʇɸʎʀɽʅʊɸʄ ʉ ʆʈʌɸʅʅʓʄʀ ɿɸɹʆʃɽɺɸʅʀʗʄʀ  

 

ʅʘʟʘʨʢʠʥʘ ɺ.ʅ., ʊʫʪʫʢ ɺ.ɺ., ʉʣʝʧʮʦʚʘ ʅ.ɸ., ɿʘʨʠʧʦʚʘ ʄ.ʄ., ʄʫʩʦʟʦʜʘ ʉ.ʄ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ, 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʨʝʜʢʦʝ (ʦʨʬʘʥʥʦʝ) ʟʘʙʦʣʝʚʘʥʠʝ (ʘʥʛʣ. rare 

disease) ï ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ, ʧʦʨʘʞʘʶʱʝʝ ʥʝʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʧʦʧʫʣʷʮʠʠ, ʧʨʠ ʵʪʦʤ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʩʪʘʪʫʩʘ ʪʘʢʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʡ 

ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1:1000 ʜʦ 1:200000. ʊʘʢ, ʩʦʛʣʘʩʥʦ ɿʘʢʦʥʫ ʦ ʨʝʜʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ 

(Rare Diseases Act of 2002) ʚ ʉʐɸ ʦʨʬʘʥʥʳʤ ʩʯʠʪʘʝʪʩʷ ʣʶʙʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʠʣʠ ʩʦʩʪʦʷʥʠʝ 

ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʤʝʥʝʝ 200 ʪʳʩʷʯ ʯʝʣʦʚʝʢ, ʪʦ ʝʩʪʴ 1:1500. ʕʪʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʚʧʘʜʘʝʪ ʩ ʩʘʤʳʤ ʧʝʨʚʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʦʨʬʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʦʝ 

ʙʳʣʦ ʜʘʥʦ ʚ ɿʘʢʦʥʝ ʉʐɸ ʦ ʣʝʢʘʨʩʪʚʘʭ ʜʣʷ ʣʝʯʝʥʠʷ ʨʝʜʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 1983 ʛʦʜʘ (Orphan 

Drug Act), ʧʝʨʚʦʛʦ ʚ ʤʠʨʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʧʦʦʱʨʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʜʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʚʦʟʤʦʞʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʭ ʣʝʯʝʥʠʷ. ɺ 

ʗʧʦʥʠʠ ʦʨʬʘʥʥʳʤ ʩʯʠʪʘʝʪʩʷ ʟʘʙʦʣʝʚʘʥʠʝ, ʢʦʪʦʨʳʤ ʩʪʨʘʜʘʶʪ ʤʝʥʝʝ 50 000 ʧʘʮʠʝʥʪʦʚ, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ 1 ʩʣʫʯʘʡ ʥʘ 2 500 ʯʝʣʦʚʝʢ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʪʨʘʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʪʨʘʥʳ-ʯʣʝʥʳ ɽʉ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʅʦʨʚʝʛʠʷ, ʐʚʝʡʮʘʨʠʷ, ɸʚʩʪʨʘʣʠʷ ʫʩʪʘʥʦʚʠʣʠ ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ ʧʦʨʦʛʘ 1 

ʩʣʫʯʘʡ ʥʘ 2 000 ʥʘʩʝʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʠʩʭʦʜʷʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟ 

ʢʦʣʠʯʝʩʪʚʘ ʧʘʮʠʝʥʪʦʚ, ʞʠʚʫʱʠʭ ʩ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʥʳʝ ʬʘʢʪʦʨʳ, ʘ ʠʤʝʥʥʦ ʪʷʞʝʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʥʘʣʠʯʠʝ ʘʜʝʢʚʘʪʥʦʛʦ ʣʝʯʝʥʠʷ. 

ʊʘʢ, ɽʚʨʦʧʝʡʩʢʘʷ ʢʦʤʠʩʩʠʷ ʧʦ ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʶ ʦʧʨʝʜʝʣʷʝʪ ʨʝʜʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʢ çʫʛʨʦʞʘʶʱʠʝ ʞʠʟʥʠ ʠʣʠ ʭʨʦʥʠʯʝʩʢʠ ʠʟʥʫʨʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʘʩʪʦʣʴʢʦ ʤʘʣʘ, ʯʪʦ ʜʣʷ ʠʭ ʣʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳ 

ʩʧʝʮʠʘʣʴʥʳʝ ʩʦʚʤʝʩʪʥʳʝ ʫʩʠʣʠʷè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʨʝʜʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʦʧʘʩʥʳʤʠ ʜʣʷ ʞʠʟʥʠ, ʭʨʦʥʠʯʝʩʢʠ ʠʟʥʫʨʠʪʝʣʴʥʳʤʠ ʠʣʠ ʥʝ 

ʠʤʝʶʱʠʤʠ ʘʜʝʢʚʘʪʥʦʛʦ ʣʝʯʝʥʠʷ, ʠʩʢʣʶʯʘʶʪʩʷ ʠʟ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʈʝʢʦʤʝʥʜʘʮʠʷʤʠ ʉʦʚʝʪʘ ɽʉ ʦʪ 8.06.2009 ʛ. ʦ ʜʝʡʩʪʚʠʷʭ ʚ ʦʙʣʘʩʪʠ ʨʝʜʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

(2009/ʉ 151/02) ʨʝʜʢʠʤʠ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʚʨʦʞʜʝʥʥʳʝ ʠʣʠ ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʪʷʞʝʣʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ 1 ʩʣʫʯʘʡ ʥʘ 2 000 ʥʘʩʝʣʝʥʠʷ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʦ 

ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʠ ʩʦʢʨʘʱʝʥʠʝ ʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʜʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʚ ʨʘʟʥʳʭ ʧʦʧʫʣʷʮʠʷʭ, ʧʦʵʪʦʤʫ ʟʘʙʦʣʝʚʘʥʠʝ, ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʝʝʩʷ ʚ ʦʜʥʠʭ ʧʦʧʫʣʷʮʠʷʭ, 

ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚ ʜʨʫʛʠʭ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʅʘʧʨʠʤʝʨ, ʛʝʥʝʪʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ 

ʢʠʩʪʦʟʥʳʡ ʬʠʙʨʦʟ ʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ɸʟʠʠ, ʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚ ɽʚʨʦʧʝ. ʊʘʢ, 36 ʨʝʜʢʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʤʝʶʪ ʛʦʨʘʟʜʦ ʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʚ ʌʠʥʣʷʥʜʠʠ; ʚʩʝ ʚʤʝʩʪʝ ʦʥʠ ʠʟʚʝʩʪʥʳ ʢʘʢ çʙʦʣʝʟʥʴ 

ʬʠʥʩʢʦʛʦ ʥʘʩʣʝʜʠʷè. 

ɸʤʝʨʠʢʘʥʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ Global Genes ʧʦʜʩʯʠʪʘʣʘ, ʯʪʦ ʙʦʣʝʝ 300 ʤʣʥ ʯʝʣʦʚʝʢ ʚʦ 

ʚʩʝʤ ʤʠʨʝ ʞʠʚʫʪ ʩ ʦʜʥʠʤ ʠʟ ʧʨʠʤʝʨʥʦ 7000 ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʦʥʠ ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ 

çʨʝʜʢʠʝè ʚ ʉʐɸ. ʇʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ, ʨʝʜʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʦʭʚʘʪʳʚʘʶʪ 6-8% ʥʘʩʝʣʝʥʠʷ. 

ʊʘʢʠʝ ʧʘʮʠʝʥʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʫʞʜʘʶʪʩʷ ʚ ʧʦʞʠʟʥʝʥʥʦʤ ʣʝʯʝʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ (ʃʉ). 

ʄʥʦʛʠʝ ʨʝʜʢʠʝ ʩʦʩʪʦʷʥʠʷ ʦʧʘʩʥʳ ʜʣʷ ʞʠʟʥʠ, ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʥʝ ʧʦʜʜʘʝʪʩʷ 
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ʣʝʯʝʥʠʶ. ʈʘʟʨʘʙʦʪʢʘ ʣʝʢʘʨʩʪʚ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʣʝʯʝʥʠʷ ʨʝʜʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʟʘʪʨʫʜʥʝʥʘ ʧʦ ʤʥʦʛʠʤ ʧʨʠʯʠʥʘʤ, ʚʢʣʶʯʘʷ ʩʣʦʞʥʫʶ ʙʠʦʣʦʛʠʶ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʧʦʥʠʤʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʪʝʯʝʥʠʷ ʤʥʦʛʠʭ ʨʝʜʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʅʝʙʦʣʴʰʘʷ ʧʦ ʩʚʦʝʡ 

ʧʨʠʨʦʜʝ ʧʦʧʫʣʷʮʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʨʝʜʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʪʘʢʞʝ ʤʦʞʝʪ ʟʘʪʨʫʜʥʠʪʴ 

ʧʨʦʚʝʜʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʈʝʢʦʤʝʥʜʘʮʠʷʤʠ ɽʉ ʦʪ 8.06.2009 ʛ. ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʡʩʪʚʠʡ ʚ ʩʬʝʨʝ 

ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʘʮʠʝʥʪʘʤ, ʩʪʨʘʜʘʶʱʠʤ ʨʝʜʢʠʤʠ (ʦʨʬʘʥʥʳʤʠ) 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʨʘʥ ʨʘʟʨʘʙʦʪʘʣʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʧʦʣʠʪʠʢʫ ʚ ʩʬʝʨʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʦʨʬʘʥʥʳʤ ʧʘʮʠʝʥʪʘʤ. 

ʉʦʛʣʘʩʥʦ ʩʪ. 53-1 ɿʘʢʦʥʘ ʋʢʨʘʠʥʳ çʆʩʥʦʚʳ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʋʢʨʘʠʥʳ ʦ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠè ʛʦʩʫʜʘʨʩʪʚʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʨʳ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʨʝʜʢʠʭ (ʦʨʬʘʥʥʳʭ) 

ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʘʮʠʝʥʪʘʤ, ʩʪʨʘʜʘʶʱʠʤ ʪʘʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʄʠʥʠʩʪʝʨʩʪʚʦ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʫʪʚʝʨʞʜʘʝʪ ʧʝʨʝʯʝʥʴ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʷʜʦʢ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʘʮʠʝʥʪʘʤ. ʆʙʝʩʧʝʯʝʥʠʝ ʦʨʬʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʤʝʜʠʮʠʥʩʢʠʤʠ ʠʟʜʝʣʠʷʤʠ ʠ ʧʠʱʝʚʳʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʯʨʝʞʜʝʥʠʷʤʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʬʠʣʷ 

ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ ʠʣʠ ʣʝʯʝʥʠʷ ʪʘʢʠʭ ʛʨʘʞʜʘʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʰʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ 

ʢʦʤʠʩʩʠʠ. ʃʉ ʠ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ 

ʟʘʢʫʧʘʶʪʩʷ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ, ʤʝʩʪʥʳʭ ʙʶʜʞʝʪʦʚ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ 

ʠʩʪʦʯʥʠʢʦʚ, ʥʝ ʟʘʧʨʝʱʝʥʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʛʫʤʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ. 

ʇʨʦʙʣʝʤʘ ʫʩʣʦʞʥʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʨʳʥʢʝ ʠ ʦʛʨʘʥʠʯʝʥʥʳʤ 

ʙʶʜʞʝʪʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ɼʦʩʪʫʧʥʦʩʪʴ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʠʟʜʝʣʠʡ ʜʣʷ ʣʝʯʝʥʠʷ ʦʨʬʘʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʨʦʜʫʢʪʦʚ ʩʧʝʮʠʘʣʴʥʦʛʦ ʣʝʯʝʙʥʦʛʦ ʧʠʪʘʥʠʷ ʢʨʘʡʥʝ ʥʠʟʢʘʷ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʢʠʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢʠʭ ʃʉ ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʩʪʦʠʤʦʩʪʠ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʘʮʠʝʥʪʦʚ ï ʩ ʜʨʫʛʦʡ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʇʦʩʪʘʥʦʚʣʝʥʠʶ ʂʘʙʠʥʝʪʘ ʄʠʥʠʩʪʨʦʚ ʋʢʨʘʠʥʳ ʦʪ 

17.08.1998 ʛ. ˉ 1303 ʙʝʩʧʣʘʪʥʦ ʚ ʩʣʫʯʘʝ ʘʤʙʫʣʘʪʦʨʥʦʛʦ ʣʝʯʝʥʠʷ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʣʝʢʘʨʩʪʚʘ ʧʘʮʠʝʥʪʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʨʝʜʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ: 

ʬʝʥʠʣʢʝʪʦʥʫʨʠʷ, ʤʫʢʦʚʠʩʮʠʜʦʟ, ʙʦʣʝʟʥʴ ʇʘʨʢʠʥʩʦʥʘ (ʚʪʦʨʠʯʥʳʡ ʧʘʨʢʠʥʩʦʥʠʟʤ), 

ʛʠʧʦʧʘʨʘʪʠʨʝʦʟ, ʩʠʩʪʝʤʥʘʷ ʦʩʪʨʘʷ ʚʦʣʯʘʥʢʘ, ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ. 

ɺ 2014 ʛʦʜʫ ʚ ʋʢʨʘʠʥʝ ʙʳʣ ʫʪʚʝʨʞʜʝʥ ʦʬʠʮʠʘʣʴʥʳʡ ʧʝʨʝʯʝʥʴ ʨʝʜʢʠʭ (ʦʨʬʘʥʥʳʭ) 

ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʩʦʢʨʘʱʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʙʦʣʴʥʳʭ ʠʣʠ ʠʭ 

ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʠ ʜʣʷ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʫʶʪ ʧʨʠʟʥʘʥʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ (ʧʨʠʢʘʟ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʋʢʨʘʠʥʳ ˉ 778 ʦʪ 27.10.2014 ʛ.). ɺ ʧʝʨʚʫʶ ʨʝʜʘʢʮʠʶ 

ʧʝʨʝʯʥʷ ʚʭʦʜʠʣʘ 171 ʥʦʟʦʣʦʛʠʷ (ʩʦʛʣʘʩʥʦ ʄʂɹ-10) ʠ ʢʦʜʘʤ ʩʝʪʠ Orpha.net (ORPHAcode). 

ɼʝʡʩʪʚʫʶʱʘʷ ʨʝʜʘʢʮʠʷ ʧʝʨʝʯʥʷ ʩʦʜʝʨʞʠʪ 302 ʥʦʟʦʣʦʛʠʠ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 5% ʦʪ 

ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʜʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʤʠʨʝ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʝ ʪʦʣʴʢʦ 

ʩʦʙʩʪʚʝʥʥʦ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʨʝʜʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʦ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʜʠʘʛʥʦʩʪʠʢʠ (ʩʢʨʠʥʠʥʛʘ), ʦʪʩʫʪʩʪʚʠʝʤ ʫʪʚʝʨʞʜʝʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ 

ʣʝʯʝʥʠʷ ʠ ʜʦʩʪʫʧʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ (ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʦʩʪʫʧʥʦʩʪʠ, ʪʘʢ ʠ ʠʭ ʥʘʣʠʯʠʷ ʥʘ ʨʳʥʢʝ), ʘ ʪʘʢʞʝ ʤʝʭʘʥʠʟʤʦʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ (ʦʩʦʙʝʥʥʦ ʧʨʠ ʘʤʙʫʣʘʪʦʨʥʦʤ ʣʝʯʝʥʠʠ). 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʧʝʨʝʯʥʷ ʨʝʜʢʠʭ (ʦʨʬʘʥʥʳʭ) ʟʘʙʦʣʝʚʘʥʠʡ ʚ 

ʜʠʥʘʤʠʢʝ ʣʝʪ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 1.  

ʂʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ, ʚ ʧʝʨʚʫʶ ʨʝʜʘʢʮʠʶ ʧʝʨʝʯʥʷ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʨʝʜʢʠʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ (ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʣʠ ʪʨʝʪʴ ʥʦʤʝʥʢʣʘʪʫʨʳ ʧʝʨʝʯʥʷ), ʙʦʣʝʟʥʠ 

ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʵʥʜʦʢʨʠʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʠʤʤʫʥʥʳʝ ʥʘʨʫʰʝʥʠʷ. 
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ʊʘʙʣʠʮʘ 1. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʩʪʨʫʢʪʫʨʳ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʯʥʷ ʨʝʜʢʠʭ 

(ʦʨʬʘʥʥʳʭ) ʟʘʙʦʣʝʚʘʥʠʡ 
 ɼʝʡʩʪʚʫʶʱʘʷ 

ʨʝʜʘʢʮʠʷ (ʦʪ 

28.01.2020 ʛ.) 

ʇʝʨʚʘʷ 

ʨʝʜʘʢʮʠʷ 

(1.01.2015 ʛ.) 

ɯ. ʈʝʜʢʠʝ ʵʥʜʦʢʨʠʥʥʳʝ ʙʦʣʝʟʥʠ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʪʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʷ 

ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ 

61 31 

II. ʈʝʜʢʠʝ ʙʦʣʝʟʥʠ ʢʨʦʚʠ ʠ ʢʨʦʚʝʪʚʦʨʥʳʭ ʦʨʛʘʥʦʚ ʠ ʦʪʜʝʣʴʥʳʝ 

ʥʘʨʫʰʝʥʠʷ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʠʤʤʫʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

29 28 

ɯɯɯ. ʈʝʜʢʠʝ ʥʘʨʫʰʝʥʠʷ ʧʩʠʭʠʢʠ ʠ ʧʦʚʝʜʝʥʠʷ 3 - 

IV. ʈʝʜʢʠʝ ʙʦʣʝʟʥʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ 39 7 

V. ʈʝʜʢʠʝ ʙʦʣʝʟʥʠ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 8 2 

VI. ʈʝʜʢʠʝ ʙʦʣʝʟʥʠ ʢʦʞʠ ʠ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪʯʘʪʢʠ 3 3 

VII. ʈʝʜʢʠʝ ʚʨʦʞʜʝʥʥʳʝ ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ, ʜʝʬʦʨʤʘʮʠʠ ʠ 

ʭʨʦʤʦʩʦʤʥʳʝ ʘʥʦʤʘʣʠʠ 

48 8 

VIII. ʈʝʜʢʠʝ ʙʦʣʝʟʥʠ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ 

ʪʢʘʥʠ 

36 34 

ɯʍ. ʅʝʢʦʪʦʨʳʝ ʨʝʜʢʠʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʠ ʧʘʨʘʟʠʪʘʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 5 2 

ʍ. ʈʝʜʢʠʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ 65 55 

XI. ʈʝʜʢʠʝ ʙʦʣʝʟʥʠ ʩʢʣʝʨʳ, ʨʦʛʦʚʠʮʳ, ʨʘʜʫʞʢʠ ʠ ʮʠʣʠʘʨʥʦʛʦ ʪʝʣʘ 3 - 

XII. ʈʝʜʢʠʝ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ 1 - 

XIII. ʈʝʜʢʠʝ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ 1 - 

ɿʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ ʧʝʨʝʯʝʥʴ ʙʳʣ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʝʥ. ʊʘʢ, ʨʘʟʜʝʣ VII çʈʝʜʢʠʝ 

ʚʨʦʞʜʝʥʥʳʝ ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ, ʜʝʬʦʨʤʘʮʠʠ ʠ ʭʨʦʤʦʩʦʤʥʳʝ ʘʥʦʤʘʣʠʠè ʙʳʣ ʜʦʧʦʣʥʝʥ 40 

ʥʦʟʦʣʦʛʠʷʤʠ, ʨʘʟʜʝʣ IV çʈʝʜʢʠʝ ʙʦʣʝʟʥʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳè ï 32 ʧʦʟʠʮʠʷʤʠ ʠ ʨʘʟʜʝʣ I 

çʈʝʜʢʠʝ ʵʥʜʦʢʨʠʥʥʳʝ ʙʦʣʝʟʥʠ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʪʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚè ï 30 

ʥʘʠʤʝʥʦʚʘʥʠʷʤʠ. ʉʦʚʨʝʤʝʥʥʘʷ ʨʝʜʘʢʮʠʷ ʧʝʨʝʯʥʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʨʝʜʢʠʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ (21%), ʵʥʜʦʢʨʠʥʥʳʤʠ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

(20%) ʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʘʥʦʤʘʣʠʷʤʠ (16%). 

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʯʥʷ ʨʝʜʢʠʭ (ʦʨʬʘʥʥʳʭ) ʟʘʙʦʣʝʚʘʥʠʡ ʧʦ 

ʢʣʘʩʩʘʤ ʙʦʣʝʟʥʝʡ ʄʂɹ-10-ɸʄ 

ʵʥʜʦʢʨʠʥʥʳʝ ʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ; 61; 

20%

ʙʦʣʝʟʥʠ 

ʢʨʦʚʝʪʚʦʨʥʦʡ 

ʩʠʩʪʝʤʳ ʠ 

ʦʪʜʝʣʴʥʳʝ 

ʠʤʫʥʥʳʝ 

ʥʘʨʫʰʝʥʠʷ; 29; 

10%

ʨʘʩʩʪʨʦʡʩʪʚʘ 

ʧʩʠʭʠʢʠ ʠ 

ʧʦʚʝʜʝʥʠʷ; 3; 

1%

ʙʦʣʝʟʥʠ 

ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ; 39; 

13%

ʙʦʣʝʟʥʠ 

ʩʠʩʪʝʤʳ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠ

ʷ; 8; 3%

ʙʦʣʝʟʥʠ ʢʦʞʠ ʠ 

ʧʦʜʢʦʞʥʦʡ 

ʢʣʝʪʯʘʪʢʠ; 3; 

1%

ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʘʥʦʤʘʣʠʠ; 48; 

16%

ʙʦʣʝʟʥʠ ʢʦʩʪʥʦ-

ʤʳʰʝʯʥʦʡ 

ʩʠʩʪʝʤʳ; 36; 

12%

ʠʥʬʝʢʮʠʦʥʥʳʝ  

ʟʘʙʦʣʝʚʘʥʠʷ; 5; 

2%

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠ

ʷ; 65; 21%

ʛʣʘʟʥʳʝ 

ʙʦʣʝʟʥʠ ; 3; 1%

ʟʘʙʦʣʝʚʘʥʠʷ 

ʦʨʛʘʥʦʚ 

ʜʳʭʘʥʠʷ; 1; 0%ʙʦʣʝʟʥʠ 

ʦʨʛʘʥʦʚ 

ʧʠʱʝʚʘʨʝʥʠʷ; 1; 

0%
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ɺ ʨʘʤʢʘʭ ʧʣʘʥʘ ʜʦʩʪʠʞʝʥʠʷ ʎʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʆʨʛʘʥʠʟʘʮʠʝʡ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ ʥʘ 2016-2030 ʛʦʜʳ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʦʭʚʘʪʫ 

ʥʘʩʝʣʝʥʠʷ ʫʩʣʫʛʘʤʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, 

ʈʘʩʧʦʨʷʞʝʥʠʝʤ ʂʘʙʠʥʝʪʘ ʄʠʥʠʩʪʨʦʚ ʋʢʨʘʠʥʳ ʦʪ 28.04.2021 ʛ. ˉ377-ʨ ʦʜʦʙʨʝʥʘ 

çʂʦʥʮʝʧʮʠʷ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʘʮʠʝʥʪʘʤ, ʩʪʨʘʜʘʶʱʠʤ 

ʨʝʜʢʠʤʠ (ʦʨʬʘʥʥʳʤʠ) ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʥʘ 2021-2026 ʛʦʜʳè. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʫʢʘʟʘʥʥʦʡ 

ʂʦʥʮʝʧʮʠʠ ï ʩʥʠʟʠʪʴ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʨʝʜʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ 

ʧʘʮʠʝʥʪʦʚ ʧʫʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʠ ʨʘʚʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʢ ʢʘʯʝʩʪʚʝʥʥʳʤ, ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʙʝʟʦʧʘʩʥʳʤ ʃʉ, 

ʤʝʜʠʮʠʥʩʢʠʤ ʠʟʜʝʣʠʷʤ ʠ ʧʨʦʜʫʢʪʘʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʣʝʯʝʙʥʦʛʦ ʧʠʪʘʥʠʷ.  

ʂʦʥʮʝʧʮʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ: ʧʨʠʦʨʠʪʝʪʘ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʯʝʣʦʚʝʢʘ; 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʘʚ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ; ʜʦʩʪʫʧ ʢ ʢʘʯʝʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʙʝʟ 

ʜʠʩʢʨʠʤʠʥʘʮʠʠ ʧʦ ʣʶʙʦʤʫ ʧʨʠʟʥʘʢʫ; ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ, 

ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʶ. ʈʘʩʧʦʨʷʞʝʥʠʝʤ ʂʘʙʠʥʝʪʘ ʄʠʥʠʩʪʨʦʚ ʋʢʨʘʠʥʳ ˉ1235-ʨ ʦʪ 

11.10.2021 ʛ. ʫʪʚʝʨʞʜʝʥ ʢʦʥʢʨʝʪʥʳʡ ʧʣʘʥ ʤʝʨ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʂʦʥʮʝʧʮʠʠ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

- ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʝ 
ʧʘʮʠʝʥʪʦʚ (ʦʧʨʝʜʝʣʝʥʠʝ ʯʝʪʢʠʭ ʢʨʠʪʝʨʠʝʚ ʘʥʘʣʠʟʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ),  

- ʧʨʦʚʝʜʝʥʠʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ (ʧʝʨʝʚʦʜ 

ORPHANET ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʨʝʜʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ ʧʘʮʠʝʥʪʘʭ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 

ʨʘʟʨʘʙʦʪʢʘ ʤʘʨʰʨʫʪʦʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʘʮʠʝʥʪʘʤ, ʨʘʟʨʘʙʦʪʢʘ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʧʨʘʚʦʯʥʠʢʦʚ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʨʝʜʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʨʘʟʨʘʙʦʪʢʘ 

ʩʪʨʫʢʪʫʨʳ ʥʘʙʦʨʦʚ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʘʮʠʝʥʪʦʚ, ʵʧʠʜʥʘʜʟʦʨʘ, ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʫʙʣʠʢʘʮʠʠ ʢʘʢ ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭ); 

- ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʚʥʦʛʦ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʧʘʮʠʝʥʪʦʚ ʢ ʤʝʪʦʜʘʤ ʨʘʥʥʝʛʦ 

ʚʳʷʚʣʝʥʠʷ ʨʝʜʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʚʥʝʜʨʝʥʠʝ ʥʝʦʥʘʪʘʣʴʥʳʭ ʩʢʨʠʥʠʥʛʦʚʳʭ ʧʨʦʛʨʘʤʤ ʠ 

ʥʝʠʥʚʘʟʠʚʥʦʛʦ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ) 

- ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʘ ʧʘʮʠʝʥʪʦʚ ʢ ʃʉ, ʤʝʜʠʮʠʥʩʢʠʤ ʠʟʜʝʣʠʷʤ ʠ ʧʨʦʜʫʢʪʘʤ 
ʩʧʝʮʠʘʣʴʥʦʛʦ ʣʝʯʝʙʥʦʛʦ ʧʠʪʘʥʠʷ (ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʥʘʧʨʘʚʣʝʥʠʡ ʟʘʢʫʧʦʢ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʷ ʦ ʜʘʣʴʥʝʡʰʝʤ ʠʭ ʨʘʩʰʠʨʝʥʠʠ/ʩʦʢʨʘʱʝʥʠʠ, ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

çoff-labelè ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚ ʋʢʨʘʠʥʝ ʥʝʦʙʭʦʜʠʤʳʭ ʦʨʬʘʥʥʳʭ ʃʉ; 

- ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʦʨʬʘʥʥʳʤ ʧʘʮʠʝʥʪʘʤ 

(ʩʦʟʜʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʝʪʠ ʨʝʬʝʨʝʥʪʥʳʭ ʮʝʥʪʨʦʚ ʦʨʬʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʝʨʝʩʤʦʪʨ, 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʥʦʚʳʭ ʦʪʨʘʩʣʝʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ, ʨʘʥʥʝʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʘʮʠʝʥʪʘʤ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʧʘʣʣʠʘʪʠʚʥʦʡ ʧʦʤʦʱʠ ʜʣʷ ʧʘʮʠʝʥʪʦʚ), 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʧʘʮʠʝʥʪʘʤ ʠ ʯʣʝʥʘʤ ʠʭ 

ʩʝʤʝʡ, 

- ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʝ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ 
ʣʝʯʝʥʠʶ ʨʝʜʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʨʘʟʚʠʪʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠ ʥʘʫʯʥʦʛʦ, ʤʫʣʴʪʠ- ʠ 

ʤʝʞʩʝʢʪʦʨʘʣʴʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 

- ʧʦʚʳʰʝʥʠʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʦ ʧʨʦʙʣʝʤʘʭ ʦʨʬʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 
ʠʭ ʧʨʦʬʠʣʘʢʪʠʢʝ. 

ɺ ʫʩʣʦʚʠʷʭ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʳʭʦʜʦʤ ʠʟ 

ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʣʝʯʝʥʠʷ ʦʨʬʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʤʝʥʢʣʘʪʫʨʳ ʃʉ ʜʣʷ ʧʫʙʣʠʯʥʳʭ ʟʘʢʫʧʦʢ ʠ 

ʟʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʦʚ ʫʧʨʘʚʣʷʝʤʦʛʦ ʜʦʩʪʫʧʘ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʜʦʛʦʚʦʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʠʩʢʦʚ), ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʤʠʨʘ.  
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ØÌÝÚÔ×׳ÚÔ ÞÌæØÔÙÔ ÐÌÝÞÜÌÝÔÔ ÖØÌÖÔ àÌÜØÌÞÝÑÎÞ ÍÌ ÍÑØÚÜÚÙÔ 

ÏÔÜÔàÞÚÜÔ ÍÑØÚÜÔ׳ÚÔ ÚÜàÌÙ 

Ðìü øìץú÷ì øìýĆì÷ì״úô ìýúýôô þìĆøôùô ðìýþüìýôô öøìöô Āìüøìþýñîþ íì íñøúüúùô ïôüôĀþúüô 
íñøúüô״úô úüĀìù ðìü ßöüìôùì îì ðôïìü öôĄîìü״úô ðÿùČ íìüüìý Ąÿðììýþ. Þìֹוüôíìô íìõùì÷āì÷ץ 
ùôĄúù øñðô״ìð, öô ùìóìüô ċïúùì úôð íì øÿìõù ùìøÿðìùô øìץúøô íñøúüôô úüĀìù îÿֹוÿð ùìðúüìð. 

Øìýì÷ìù, ðìü Ôþþô״úðô Ìîüÿûú íñøúüô״úô úüĀìù úù íñøúüô״úñüú øñĄÿøúüìùð, öô ûì״ùĄìîôìĄúù 
1:2000 íÿðì, íìüúô úù״ú ûúČùüìîôô ýìþ״ô óôùðìï îì ðìüúóÿøüôô íñøúüúù āúý ìýþ. Ðìü ÔØÌ ״ìü ċö 

íñøúüôñ, öô ùúîúíìýþì ìó ״ú÷ìþô íñøúü ûì״ùĄìîôìĄ 1:20000 ìýþ, ðìü ëûúùôċ íúĄìð, 1:50000, úüĀìù 
Ąÿøúüôðì øñĄìîìùð.Ðìýþüìýôô øìîúðô ðúüÿîúü (îúץñ îì ôץþôýúð) íìüúô þìíúíìþô íñøúüô״úô 
úüĀìù ðìü ýìþ״ô ûìýþ ץìüúü ðúĄþì, íì āìüúֹוúþô óôČðô øìüíÿþ íì þì״ôċ îì þìץ״ôץô ôù ïÿüÿ״ô ðúüÿ״ú 

ì÷úץìøìùð ìýþ.Ôù îìóĆôċþ íì ýôČýìþô ðúüÿîúü ֹוô״ìþô þìĆøôùô Āìüøìþýñîþôô íñøúüúùô ïôüôĀþúüô 
íñøúüô״úô úüĀìù óìøôùì øñïÿóúüìð. Ðìü ״ú÷ìþô øì״ðÿðôċþô íĊֹוñþô þìùðÿüÿýþ ðìü íôýČü 
øìø÷ìöìþ״ú ðìýþüìýôô øìîúðô ðúüÿîúüôô ôùùúîìþýôúù þìîìýýÿþô þìþíôץô ýôýþñøìô íì״úïÿóúüôô 

þñāùú÷úïôċ״úô þôíí íìüúô øÿìõċù ùìøÿðìùô ùúøïõô øìîúðô ðúüÿîúü îì āìüôðô úù״ú, ôùăÿùôù 
íìýþìùô Ąìüþùúøì״úô ðìýþüìýôô ôðúüìĄìîìùðì ôøöúù ðúüìð. 

Öì÷ôðîúòì״ú: øìîúðô ðúüÿîúü, öøìöô Āìüøìþýñîþ, íñøúüô״úô úüĀìù, ðìýþüìýôô øìîúðô 

ðúüÿîúü. 

 

ʇʈʆɹʃɽʄʓ ʆɹɽʉʇɽʏɽʅʀʗ ɼʆʉʊʋʇʅʆʉʊʀ ʌɸʈʄɸʎɽɺʊʀʏɽʉʂʆʁ ʇʆʄʆʑʀ 

ʇɸʎʀɽʅʊɸʄ ʉ ʆʈʌɸʅʅʓʄʀ ɿɸɹʆʃɽɺɸʅʀʗʄʀ  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʦʤʦʱʠ 

ʧʘʮʠʝʥʪʘʤ ʩ ʦʨʬʘʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚ ʋʢʨʘʠʥʝ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʩʪʘʪʫʩʘ ʦʨʬʘʥʥʦʛʦ (ʨʝʜʢʦʛʦ) ʟʘʙʦʣʝʚʘʥʠʷ. 

ʊʘʢ, ʚ ɽʉ ʨʝʜʢʠʤʠ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʪʷʞʝʣʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ 1:2000, ʜʣʷ ʢʦʪʦʨʳʭ 

ʭʘʨʘʢʪʝʨʥʦ ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʠ ʩʦʢʨʘʱʝʥʠʝ ʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ. ɺ ʉʐɸ ʦʨʬʘʥʥʳʤ 

ʩʯʠʪʘʝʪʩʷ ʣʶʙʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʠʣʠ ʩʦʩʪʦʷʥʠʝ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʤʝʥʝʝ 200 ʪʳʩ. ʯʝʣʦʚʝʢ, ʚ 

ʗʧʦʥʠʠ ï 50 ʪʳʩ. ɼʦʩʪʫʧʥʦʩʪʴ ʃʉ ʜʣʷ ʣʝʯʝʥʠʷ ʦʨʬʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʠ ʬʠʟʠʯʝʩʢʘʷ, ʠ ʮʝʥʦʚʘʷ) ʢʨʘʡʥʝ 

ʥʠʟʢʘʷ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʢʠʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢʠʭ ʃʉ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʣʠʪʠʢʫ ʠ ʧʦʜʭʦʜʳ ʢ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʧʘʮʠʝʥʪʦʚ ʩ ʦʨʬʘʥʥʳʤʠ 

https://zakon.rada.gov.ua/laws/show/1235-2021-%D1%80#Text
https://zakon.rada.gov.ua/laws/show/1235-2021-%D1%80#Text
https://zakon.rada.gov.ua/laws/show/2801-12#Text
https://zakon.rada.gov.ua/laws/show/160-2015-%D0%BF#Text
https://zakon.rada.gov.ua/laws/show/160-2015-%D0%BF
https://zakon.rada.gov.ua/laws/show/160-2015-%D0%BF
https://zakon.rada.gov.ua/laws/show/z1439-14#Text
https://zakon.rada.gov.ua/laws/show/377-2021-%D1%80#Text
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:2009:151:0007:0010:EN:PDF
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:2009:151:0007:0010:EN:PDF
http://www.orpha.net/orphacom/cahiers/docs/GB/list_of_orphan_drugs_in_europe.pdf
https://globalgenes.org/rare-list/
https://www.congress.gov/107/plaws/publ280/PLAW-107publ280.pdf
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ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ɺ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʦʚʳʩʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʃʉ ʜʣʷ ʣʝʯʝʥʠʷ ʦʨʬʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʤʦʛʫʪ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʤʝʥʢʣʘʪʫʨʳ ʃʉ ʜʣʷ ʧʫʙʣʠʯʥʳʭ ʟʘʢʫʧʦʢ ʠ ʟʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʦʚ 

ʫʧʨʘʚʣʷʝʤʦʛʦ ʜʦʩʪʫʧʘ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʜʦʛʦʚʦʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʠʩʢʦʚ), ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʤʠʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʧʦʤʦʱʴ, ʦʨʬʘʥʥʳʝ (ʨʝʜʢʠʝ) 

ʟʘʙʦʣʝʚʘʥʠʷ, ʜʦʩʪʫʧʥʦʩʪʴ ʣʝʢʘʨʩʪʚ. 

 

PROBLEMS OF ENSURING THE ACCESSIBILITY OF PHARMACEUTICAL CARE TO PATIENTS 

WITH ORPHAN DISEASES  

The article deals with the main problems of ensuring the availability of pharmaceutical care to patients with 

orphan diseases in Ukraine and other countries of the world. International experience shows that there is no single 

approach to determining the status of an orphan (rare) disease. Thus, in the EU, serious diseases with a prevalence of 

1:2000 are considered rare, which are characterized by a decrease in the quality of life of patients and a reduction in 

its duration. In the United States, any disease or condition with a prevalence of less than 200,000 people is 

considered orphan; in Japan, 50,000. The availability of drugs for the treatment of orphan diseases (both physical 

and price) is extremely low, due to the high costs of developing and researching such drugs. This determines the 

state policy and approaches to the pharmaceutical provision of patients with orphan diseases. In the context of a 

limited healthcare budget, the introduction of a medical technology assessment system to determine the range of 

drugs for public procurement and the conclusion of managed access agreements (so-called risk-sharing agreements), 

which are used in most countries of the world, can increase the availability of innovative drugs for the treatment of 

orphan patients. 

Keywords: drugs, pharmaceutical care, orphan (rare) diseases, drug availability. 
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ʋɼʂ:577.152.6 

ʉʀʅʊɽɿ ʀɿʋʏɽʅʀɽ ʉʊʈʋʂʊʋʈʓ ʀ ɹʀʆɼʆʉʊʋʇʅʆʉʊʀ ʂʆʄʇʃɽʂʉɸ Cu (II ) 

ʉ ʊʈʀʇʊʆʌɸʅʆʄ 

 

ɹʦʙʠʟʦʜʘ ɻ.ʄ., ʂʘʨʘʯʘʝʚʘ ɻ.ʊ. 

ʊʘʜʞʠʢʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʉʘʜʨʠʜʜʠʥʘ ɸʡʥʠ 

 

ɺʚʝʜʝʥʠʝ. ɸʤʠʥʦʢʠʩʣʦʪʳ, ʷʚʣʷʷʩʴ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤʠ ʤʝʪʘʣʣʦʩʚʷʟʳʚʘʶʱʠʤʠ 

ʘʛʝʥʪʘʤʠ, ʫʯʘʩʪʚʫʶʪ ʚ ʪʨʘʥʩʧʦʨʪʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʢʠʰʝʯʥʠʢʘ ʚ ʢʣʝʪʢʠ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʠ ʟʘʧʘʩʘʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ [1, ʩ.4]. ɺ 

ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʢʦʤʧʣʝʢʩʳ ʘʤʠʥʦʢʠʩʣʦʪ ʩ ʤʝʪʘʣʣʘʤʠ ʙʦʣʝʝ 

ʙr ʩʪʨʦ ʚʩʘʩʳʚʘʶʪʩʷ ʚ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʞʝʣʫʜʢʘ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ 

ʢʨʦʚʴʶ ʧʦ ʦʨʛʘʥʘʤ ʠ ʤʝʪʘʙʦʣʠʟʠʨʫʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ, ʯʝʤ ʧʨʦʩʪʳʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʣʠ 

[5ʩ. 8]. ɹʳʣʦ ʧʦʢʘʟʘʥʦ [2], ʯʪʦ ʢʦʤʧʣʝʢʩʳ ʮʠʥʢʘ (II), ʤʘʨʛʘʥʮʘ (II) ʠ ʤʝʜʠ (II) ʩ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʤ ʣʠʛʘʥʜʦʤ ʫʣʫʯʰʘʶʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʢʨʝʧʣʝʥʠʶ 

ʢʦʩʪʝʡ ʫ ʮʳʧʣʷʪ-ʥʝʩʫʰʝʢ ʧʨʠ ʥʝʡʪʨʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʭʦʣʦʜʦʚʦʤ ʩʪʨʝʩʩʝ. ʂʨʦʤʝ 

ʪʦʛʦ, ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʦʚ ʩ ʠʦʥʘʤʠ d-ʤʝʪʘʣʣʦʚ ʪʘʢʞʝ ʫʩʠʣʠʚʘʝʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ 

ʩʚʦʡʩʪʚʘ ʣʠʛʘʥʜʘ ʠʣʠ ʛʝʥʝʨʠʨʦʚʘʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ, ʧʨʦʪʠʚʦʨʘʢʦʚʦʝ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ, 

ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʦʝ ʠʣʠ ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʢʦʤʧʣʝʢʩʦʚ [9, ʩ.16]. ɹʦʣʝʝ ʪʦʛʦ, ʩʚʷʟʳʚʘʥʠʝ 

ʤʝʪʘʣʣʦʚ ʩ ʘʤʠʥʦʢʠʩʣʦʪʥʳʤʠ ʣʠʛʘʥʜʘʤʠ ʚ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ ʧʦʟʚʦʣʠʪ 

ʠʦʥʘʤ ʤʝʪʘʣʣʦʚ ʧʦʛʣʦʱʘʪʴʩʷ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴʩʷ ʚ ʢʨʦʚʠ ʠ ʯʝʨʝʟ ʢʣʝʪʦʯʥʫʶ ʤʝʤʙʨʘʥʫ, 

ʯʪʦʙʳ ʜʦʩʪʘʚʣʷʪʴ ʠʦʥʳ ʤʝʪʘʣʣʦʚ ʚ ʥʫʞʥʳʝ ʤʝʩʪʘ [5,8,14]. 

ɺ ʩʝʤʝʡʩʪʚʝ Ŭ-ʘʤʠʥʦʢʠʩʣʦʪ ʪʨʠʧʪʦʬʘʥ (HTrp) ʩ ʭʦʨʦʰʠʤ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʝʤ 

ʩ ʠʦʥʘʤʠ ʤʝʪʘʣʣʦʚ d-ʙʣʦʢʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ. ɺ ʵʪʠʭ 

ʢʦʤʧʣʝʢʩʘʭ ʠʦʥʦʚ ʤʝʪʘʣʣʦʚ ʩ HTrp ʩʚʷʟʳʚʘʥʠʝ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦ ʘʪʦʤʫ N ʛʨʫʧʧʳ 

NH2 ʠ ʘʪʦʤʫ O ʛʨʫʧʧʳ COO
-
 ʤʦʣʝʢʫʣʳ HTrp [17, ʩ.18]. ʄʝʪʘʣʣʦʢʦʤʧʣʝʢʩʳ HTrp ʠʤʝʶʪ 

ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʙʣʘʛʦʜʘʨʷ ʠʭ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ [1, 

19,20], ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ, ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ, ʪʦʢʩʠʯʝʩʢʦʡ ʠ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʦʡ [9] ʠ 

ʧʦʚʳʰʝʥʠʶ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʛʣʦʱʘʪʴ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʠ ʤʝʪʘʙʦʣʠʟʠʨʦʚʘʪʴ ʤʠʥʝʨʘʣʳ 

ʤʝʪʘʣʣʦʚ ʚ ʦʨʛʘʥʠʟʤʝ [5-7]. ʉʦʦʙʱʘʣʦʩʴ ʦ ʥʝʩʢʦʣʴʢʠʭ ʨʘʙʦʪʘʭ ʧʦ ʩʠʥʪʝʟʫ ʢʦʤʧʣʝʢʩʦʚ 

ʠʦʥʦʚ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʣʠʛʘʥʜʘʤʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʚʢʣʶʯʘʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ, ʧʨʦʪʠʚʦʨʘʢʦʚʳʝ, ʪʦʢʩʠʯʝʩʢʠʝ ʠ 

ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʳʝ [9, 15, 16]. ɺ ʵʪʠʭ ʨʘʙʦʪʘʭ ʩʪʨʫʢʪʫʨʫ ʢʦʤʧʣʝʢʩʦʚ ʦʙʳʯʥʦ ʠʩʩʣʝʜʦʚʘʣʠ 

ʤʝʪʦʜʘʤʠ ʠʥʬʨʘʢʨʘʩʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ (ʀʂ), ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʠ 

ʚʠʜʠʤʦʤ (ʋʌ-ʚʠʜʠʤʦʤ) ʜʠʘʧʘʟʦʥʘʭ, ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ (ʕɼʉ), ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ, 

ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʜʠʬʨʘʢʮʠʠ ʠ ʷʜʝʨʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ (ʗʄʈ) 

ʤʝʪʦʜʳ ʩʧʝʢʪʨʦʩʢʦʧʠʠ [3,11-14,17-23]. ʅʘʧʨʠʤʝʨ, ʂʦʧʧʘ [24] ʠʩʧʦʣʴʟʦʚʘʣ ʘʪʦʤʥʦ-

ʘʙʩʦʨʙʮʠʦʥʥʫʶ ʩʧʝʢʪʨʦʩʢʦʧʠʶ ʜʣʷ ʘʥʘʣʠʟʘ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠʦʥʦʚ Cu
2+

 ʩ 

ʤʝʪʠʦʥʠʥʦʚʳʤʠ, ʣʠʟʠʥʦʚʳʤʠ, ʪʨʠʧʪʦʬʘʥʦʚʳʤʠ ʠ ʠʟʦʣʝʡʮʠʥʦʚʳʤʠ ʦʩʪʘʪʢʘʤʠ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ 

ʩʯʠʪʘʝʪʩʷ ʠʦʥ Cu
2+

 [9,16,18,23-25]; ʧʦʵʪʦʤʫ ʤʳ ʩʦʦʙʱʘʝʤ ʟʜʝʩʴ ʦ ʧʨʦʩʪʦʤ ʧʦʜʭʦʜʝ ʢ 

ʩʠʥʪʝʟʫ [Cu(Trp)2H2O], ʢʦʤʧʣʝʢʩʘCu(II) ʪʨʠʧʪʦʬʘʥʘ, ʘ ʟʘʪʝʤ ʠʩʩʣʝʜʦʚʘʪʴ ʠʭ ʩʪʨʫʢʪʫʨʫ ʠ 

ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 2.1.ʄʘʪʝʨʠʘʣʳ ʠ ʨʝʘʢʪʠʚʳ.2,2',2'',2'''-(ʕʪʘʥ-1,2-

ʜʠʠʣʜʠʥʠʪʨʠʣ) ʪʝʪʨʘʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ (C10H16N2O8ʭ2H2O, ʕɼʊɸ), 1-(2-ʧʠʨʠʜʠʣʘʟʦ)-2 

ʥʘʬʪʦʣ (C15H11N3O, ʇɸʅ), 2-ʛʠʜʨʦʢʩʠ-1-(1-ʛʠʜʨʦʢʩʠ-2-ʥʘʬʪʠʣʘʟʦ)-6-ʥʠʪʨʦʥʘʬʪʘʣʠʥ-4-

ʩʫʣʴʬʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʥʘʪʨʠʝʚʘʷ ʩʦʣʴ (C20H12N3NaO7S, ʵʨʠʦʭʨʦʤ ʯʝʨʥʳʡ ʊ), 

Cu(CH3COO)2ʭH2O (98 ʤʘʩ.%), ʪʨʠʧʪʦʬʘʥ (C11H12N2O2, 98 ʤʘʩ.%) ʠ ʧʝʧʩʠʥ (Ó 250 

ʝʜʠʥʠʮ/ʤʛ ʪʚʝʨʜʦʛʦ ʚʝʱʝʩʪʚʘ) ʙʳʣʠ ʧʨʠʦʙʨʝʪʝʥʳ ʫ Merck. NaOH (98 ʤʘʩ. %) ʠ NaCl (99 

ʤʘʩ. %) ʙʳʣʠ ʧʨʠʦʙʨʝʪʝʥʳ ʫ ʢʦʤʧʘʥʠʠ Xilong (ʂʠʪʘʡ). ʕʪʘʥʦʣ, HCl (37 ʤʘʩ.%) ʠ H2SO4 

(98 ʤʘʩ.%) ʙʳʣʠ ʧʨʠʦʙʨʝʪʝʥʳ ʫ DucGiangChemicalCompany (ɺʴʝʪʥʘʤ). ɺʦ ʚʩʝʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʘʷ ʚʦʜʘ. 
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2.2. ʉʠʥʪʝʟ ʢʦʤʧʣʝʢʩʘ [Cu(Trp)2H2O]. 10 ʤʤʦʣʴ ʪʨʠʧʪʦʬʘʥʘ (HTrp) ʠ 8 ʤʤʦʣʴ 

NaOH (ʜʣʷ ʩʠʥʪʝʟʘ ʢʦʤʧʣʝʢʩʘ Cu(II)) ʨʘʩʪʚʦʨʷʣʠ ʚ 40 ʤʣ ʩʤʝʩʠ ʚʦʜʳ ʠ ʵʪʘʥʦʣʘ (5:1 

(ʦʙ./ʦʙ.)). ) ʧʨʠ 60Áʉ. ʈʘʩʪʚʦʨ 5 ʤʤʦʣʴ Cu(II) ʛʦʪʦʚʠʣʠ ʨʘʩʪʚʦʨʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ Cu(CH3COO)2ĿH2O) ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ. ʇʝʨʚʳʡ ʨʘʩʪʚʦʨ ʜʦʙʘʚʣʷʣʠ ʚ 

ʨʘʩʪʚʦʨ, ʩʦʜʝʨʞʘʱʠʡ ʠʦʥʳ ʤʝʪʘʣʣʘ, ʠ ʩʤʝʩʴ ʧʝʨʝʤʝʰʠʚʘʣʠ ʧʨʠ 75Áʉ ʚ ʪʝʯʝʥʠʝ 4 ʯʘʩʦʚ. 

ʇʨʠ ʦʭʣʘʞʜʝʥʠʠ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʜʦ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (ʂʊ) ʜʣʷ ʧʨʦʮʝʩʩʘ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʜʘʚʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ. ʆʩʘʞʜʝʥʥʳʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ 

ʢʦʤʧʣʝʢʩ ʦʪʬʠʣʴʪʨʦʚʳʚʘʣʠ ʠ ʧʨʦʤʳʚʘʣʠ ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ. ʇʦʣʫʯʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʚ ʚʠʜʝ 

ʦʩʘʞʜʝʥʥʦʛʦ ʪʚʝʨʜʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʚʪʦʨʥʦ ʨʘʩʪʚʦʨʷʣʠ ʚ ʛʦʨʷʯʝʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ 

(75Áʉ) ʠ ʟʘʪʝʤ ʦʭʣʘʞʜʘʣʠ ʜʦ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʪʝʯʝʥʠʝ 24 ʩ ʜʣʷ 

ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. ʂʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʦʪʬʠʣʴʪʨʦʚʳʚʘʣʠ, ʧʨʦʤʳʚʘʣʠ ʭʦʣʦʜʥʦʡ 

ʚʦʜʦʡ ʠ ʘʮʝʪʦʥʦʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʟʘʪʝʤ ʝʛʦ ʩʫʰʠʣʠ ʧʨʠ 60ÁC ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʩ 

ʧʦʣʫʯʝʥʠʝʤ ʢʦʤʧʣʝʢʩʘ [Cu(Trp)2H2O] ʚ ʚʠʜʝ ʛʦʣʫʙʦʛʦ ʧʦʨʦʰʢʘ. ɺʳʭʦʜ [Cu(Trp)2H2O] - 

89,1 ʤʘʩ.%. 

ʀʩʢʫʩʩʪʚʝʥʥʘʷ ʩʨʝʜʘ ʞʝʣʫʜʦʯʥʦʛʦ ʩʦʢʘ: ʩʦʜʝʨʞʘʱʘʷ H
+
, Cl

-
, Na

+
, ʧʝʧʩʠʥ ʠ ʚʦʜʫ ʩ 

pH ʦʪ 1 ʜʦ 3, ʙʳʣʘ ʧʨʠʛʦʪʦʚʣʝʥʘ ʚ ʥʘʰʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤʠ 

ʩʦʦʙʱʝʥʠʷʤʠ [26]. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 1 ʣ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʞʝʣʫʜʦʯʥʦʛʦ ʩʦʢʘ 2 ʛ NaCl ʠ 

3,2 ʛ ʧʝʧʩʠʥʘ ʜʦʙʘʚʣʷʣʠ ʚ ʧʝʢʘʨʥʶ, ʩʪʦʷʱʫʶ 7 ʤʣ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ HCl, ʟʘʪʝʤ 

ʜʦʙʘʚʣʷʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ 1 ʣ ʨʘʩʪʚʦʨʘ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʢʦʤʧʣʝʢʩʘ ʚ ʤʦʜʝʣʠʨʫʝʤʦʡ ʞʝʣʫʜʦʯʥʦʡ ʞʠʜʢʦʩʪʠ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ 

ʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʣʝʢʩʘ [Cu(Trp)2H2O] ʨʘʩʪʚʦʨʷʣʠ ʚ 10 ʤʣ ʤʦʜʝʣʠʨʫʝʤʦʡ 

ʞʝʣʫʜʦʯʥʦʡ ʞʠʜʢʦʩʪʠ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ. ʋʌ-ʚʠʜʠʤʳʝ ʩʧʝʢʪʨʳ ʦʙʨʘʟʮʘ 

ʨʘʩʪʚʦʨʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ ʜʠʘʧʘʟʦʥʝ ʚʨʝʤʝʥʠ ʦʪ 0 ʜʦ 4 ʯʘʩʦʚ. 

2.4. ʄʝʪʦʜʳ ʠ ʠʟʤʝʨʝʥʠʷ. ɸʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʢʦʤʧʣʝʢʩʘʭ 

ʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ: ʦʙʨʘʟʮʳ ʢʦʤʧʣʝʢʩʦʚ ʨʘʩʪʚʦʨʷʣʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ H2SO4, 

ʟʘʪʝʤ ʦʧʨʝʜʝʣʷʣʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʠʦʥʦʚ ʤʝʪʘʣʣʦʚ ʪʠʪʨʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ 

ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ, ʪ. ʝ. ʢʦʥʮʝʥʪʨʘʮʠʶ Cu
2+

 ʦʧʨʝʜʝʣʷʣʠ ʪʠʪʨʦʚʘʥʠʝʤ ʩ 

ʕɼʊɸ ʚ ʘʮʝʪʘʪʥʦʤ ʙʫʬʝʨʝ (pH 4ï5) ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʜʠʢʘʪʦʨʘ PAN. ʉʭʝʤʘʪʠʯʝʩʢʠʡ 

ʪʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʤʧʣʝʢʩʦʚ ʟʘʧʠʩʳʚʘʣʠ ʥʘ ʧʨʠʙʦʨʝ Shimadzu DTG-60H, ʩʢʦʨʦʩʪʴ 

ʥʘʛʨʝʚʘ 10Áʉ/ʤʠʥ, ʦʪ 30Áʉ ʜʦ 800Áʉ. ʕʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʦʝ ʨʝʥʪʛʝʥʦʚʩʢʦʝ ʠʟʣʫʯʝʥʠʝ 

(EDS) ʢʦʤʧʣʝʢʩʦʚ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʥʘ Jeol JSM 7600F. ʕʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʨʘʩʪʚʦʨʦʚ 

ʢʦʤʧʣʝʢʩʦʚ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʥʘ ʢʦʥʜʫʢʪʦʤʝʪʨʝ Toledo. ʄʘʩʩ-

ʩʧʝʢʪʨ ʢʦʤʧʣʝʢʩʦʚ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʥʘ LC/MS/MS-Xevo TQMS, ʤʝʪʦʜʦʤ ESI ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʪʚʦʨʘ NaCH3COO ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʷ. ʀʥʬʨʘʢʨʘʩʥʳʝ ʩʧʝʢʪʨʳ 

(ʀʂ) ʢʦʤʧʣʝʢʩʦʚ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʥʘ ʅʠʢʦʣʝʪʝ (Thermo - America); ʢʦʤʧʣʝʢʩʳ ʦʩʘʞʜʘʣʠ ʩ 

KBr ʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʨʦʚʘʣʠ ʦʪ 4000 ʜʦ 400 ʩʤ1. ʋʌ-ʚʠʜʠʤʳʝ ʩʧʝʢʪʨʳ ʢʦʤʧʣʝʢʩʦʚ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʥʘ Agilent 8453. ʉʧʝʢʪʨʳ ʗʄʈ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʥʘ Advance 500, 500 ʄɻʮ, 

ʠʩʧʦʣʴʟʫʷ ʨʘʩʪʚʦʨʠʪʝʣʴ ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜ (ɼʄʉʆ). 

 ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʕʣʝʤʝʥʪʥʳʡ ʘʥʘʣʠʟ ʢʦʤʧʣʝʢʩʦʚ. ɼʣʷ ʧʨʦʚʝʨʢʠ 

ʧʦʣʫʯʝʥʥʳʡ ʢʦʤʧʣʝʢʩ [Cu(Tryp)2H2O] ʨʘʩʪʚʦʨʷʣʠ ʚ ʛʦʨʷʯʝʡ ʚʦʜʝ; ʟʘʪʝʤ ʤʝʜʣʝʥʥʦ 

ʜʦʙʘʚʣʷʣʠ 0,1 ʄ ʨʘʩʪʚʦʨ NaHCO3. ʆʩʘʜʦʢ ʛʠʜʨʦʢʩʠʜʘ ʥʝ ʦʙʨʘʟʦʚʳʚʘʣʩʷ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚʩʝ ʠʦʥʳ Cu(II) ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʤʧʣʝʢʩʘʭ, ʘ 

ʠʦʥʳ Cu(II) ʚ ʨʘʩʪʚʦʨʝ ʚ ʚʠʜʝ ʩʚʦʙʦʜʥʳʭ ʠʦʥʦʚ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. 
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ʈʠʩ. 1. (ɸ) ʕɼʉ ʢʦʤʧʣʝʢʩʘ [Cu(Trp)2(H2O)] ʠ (ɹ) ʠʥʬʨʘʢʨʘʩʥʳʝ ʩʧʝʢʪʨʳ (1) HTryp, 

(3) [Cu(Trp) 2(H2O)] 

 

ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʢʦʤʧʣʝʢʩʦʚ 

 ʂʦʤʧʣʝʢʩ  ʆʞʠʜʘʝʤʘʷ ʬʦʨʤʫʣʘ % ʚʝʩʘ ʤʝʪʘʣʣʘ 

(ʅʘʡʜʝʥʦ/ʈʘʩʯ.) 

(ʭʠʤʠʯʝʩʢʠʡ 

ʤʝʪʦʜ) 

ɸʪʦʤʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ 

ʄʝʪʘʣʣ:O:N 

(ʥʘʡʜʝʥʦ/ʚʳʯʠʩʣʝʥʦ) 

(ʤʝʪʦʜ ʕɼʉ) 

 [Cu(Trp)2(H2O)] [Cu(C11H11N2O2)2(H2O)] 13.00 / 13.11 1:4.90:4.26 / 1:5:4 

 

ʉʦʩʪʘʚ ʢʦʤʧʣʝʢʩʦʚ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʠ ʵʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʦʡ 

ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʝʡ (ʕɼʉ), ʚ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʣʠ ʩʦʩʪʘʚʳ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʚ ʢʦʤʧʣʝʢʩʝ [Cu(Tryp)2(H2O)] ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ EDS (ʨʠʩ. 1ɸ) ʩ ʠʭ 

ʩʦʦʪʥʦʰʝʥʠʝʤ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʢʘ, ʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʄʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩʦʦʪʥʦʰʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʩʪʘʚʫ 

ʢʦʤʧʣʝʢʩʦʚ, ʢʘʢ ʠ ʦʞʠʜʘʣʦʩʴ (ʪʘʙʣʠʮʘ 1). ʆʜʥʘʢʦ ʪʘʢʞʝ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʥʝʜʦʩʪʘʪʢʦʤ ʤʝʪʦʜʘ EDS ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʤʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʯʘʩʪʦ 

ʷʚʣʷʝʪʩʷ ʥʝʪʦʯʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʨʦʮʝʩʩʝ ʠʟʤʝʨʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʛʣʝʨʦʜʥʘʷ ʧʦʜʦʰʚʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʝʪʦʜ ʕɼʉ ʪʘʢʞʝ ʥʝ ʨʘʩʧʦʟʥʘʝʪ ʩʣʠʰʢʦʤ ʣʝʛʢʠʝ ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʅ, ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʨʘʩʯʝʪʦʤ ʧʦ ʩʣʦʞʥʳʤ ʬʦʨʤʫʣʘʤ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʕɼʉ. 

3.2. ʀʂ-ʌʫʨʴʝ-ʘʥʘʣʠʟ. ʀʂ-ʩʧʝʢʪʨʳ HTrp ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1ɹ. ʉʠʣʴʥʳʝ ʠ ʯʝʪʢʠʝ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ ʦʢʦʣʦ 3400 ʩʤ
-1
ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʢʦʣʝʙʘʥʠʝʤ ʩʚʷʟʠ NH ʚ ʧʷʪʠʯʣʝʥʥʳʭ ʢʦʣʴʮʘʭ ʪʨʠʧʪʦʬʘʥʘ ʠ ʩʚʷʟʝʡ OH ʚ 

ʢʦʦʨʜʠʥʠʨʫʶʱʠʭ ʤʦʣʝʢʫʣʘʭ ʚʦʜʳ. ʇʦʣʦʩʳ ʧʨʠ 3078 ʩʤ
-1

 ʠ 3036 ʩʤ
-1
, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʢʦʣʝʙʘʥʠʶ ʛʨʫʧʧ NH
3+

 ʠ CH2 ʚ FT-IR ʩʧʝʢʪʨʝ HTrp (ʢʨʠʚʘʷ 1), ʙʳʣʠ ʩʤʝʱʝʥʳ ʜʦ 3326 ʩʤ
-1

 

ʠ 3269 ʩʤ
-1
 ʜʣʷ [Cu(Trp)2(H2O)] (ʢʨʠʚʘʷ 3). ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʟʘʨʷʜʘ ʩʚʦʙʦʜʥʦʛʦ ʣʠʛʘʥʜʘ ïNH
3+
HTrp ʥʘ ʥʝʡʪʨʘʣʴʥʫʶ 

ʛʨʫʧʧʫ NH2 ʚ ʪʨʠʧʪʦʬʘʥ-ʘʥʠʦʥʝ ʚ ʢʦʤʧʣʝʢʩʘʭ. ɻʨʫʧʧʘ COO ʛʨʫʧʧʳ HTrp ʧʦʢʘʟʳʚʘʝʪ 

ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ ʦʢʦʣʦ 1667 ʩʤ
-1

 ʠ 1590 ʩʤ
-1
, ʥʦ ʚ ʩʧʝʢʪʨʝ [Cu(Trp)2(H2O)] ʦʥʠ 

ʩʤʝʩʪʠʣʠʩʴ ʜʦ 1625 ʩʤ
-1

 ʠ 1567 ʩʤ
-1
. ʅʘ ʨʠʩ. 1ɹ (ʢʨʠʚʘʷ1 ʠ 3) ʪʘʢʞʝ ʚʠʜʥʳ ʜʚʘ ʧʠʢʘ ʚ 

ʜʠʘʧʘʟʦʥʝ ʤʘʣʳʭ ʚʦʣʥʦʚʳʭ ʯʠʩʝʣ 450-620 ʩʤ
-1
, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʢʦʣʝʙʘʥʠʷʤ 

ʩʚʷʟʝʡ ʤʝʪʘʣʣ-ʆ ʠ ʤʝʪʘʣʣ-N ʚ ʢʦʤʧʣʝʢʩʘʭ [17,18, 22-25,27,29]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʝ HTrp ʩ 

ʠʦʥʘʤʠ ʤʝʪʘʣʣʦʚ. 

3.3. ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2ɸ (ʚʩʪʘʚʢʘ), ʤʦʣʝʢʫʣʘ HTrp ʠʤʝʝʪ 

11 ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 11 ʩʠʛʥʘʣʘʤ ʚ ʩʧʝʢʪʨʘʭ 
13
ʉ-ʗʄʈ [Cu(Trp)2(H2O)] 

(ʨʠʩ. 2ɸ ʠ ʪʘʙʣ. 2). ɺʠʜʥʦ, ʯʪʦ ʦʪʩʫʪʩʪʚʫʝʪ ʩʠʛʥʘʣ ʉ ʦʪ ʛʨʫʧʧʳ ʉʆʆʅ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʩʚʷʟʴ ʤʝʞʜʫ ʉu
2+

 ʠ ʉʆʆʅ, ʧʨʠʚʦʜʷʱʫʶ ʢ ʫʤʝʥʴʰʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʠʛʥʘʣʘ ʘʪʦʤʘ ʉ1. 

ʉʠʛʥʘʣ ʘʪʦʤʘ ʉ2 ʚ ʢʦʤʧʣʝʢʩʝ (ŭ = 54,20) ʩʠʣʴʥʦ ʩʥʠʞʝʥ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʛʥʘʣʦʤ 

ʥʝʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʛʦ ʣʠʛʘʥʜʘ (57,8), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ 
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ʩʚʷʟʠ ʤʝʞʜʫ ʠʦʥʦʤ ʉu
2+

 ʠ ʛʨʫʧʧʦʡ NH2 ʣʠʛʘʥʜʘ. ɹʣʠʟʦʩʪʴ ʘʪʦʤʘ ʉ3 ʢ ʛʨʫʧʧʘʤ NH2 ʠ ʉʆʆ 

ʧʨʠʚʦʜʠʪ ʢ ʩʜʚʠʛʫ ʩʠʛʥʘʣʘ ʩ 27,5 ʜʦ 29,02. ʆʩʪʘʣʴʥʳʝ ʘʪʦʤʳ C ʤʝʥʝʝ ʟʘʪʨʦʥʫʪʳ; 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʭ ʩʠʛʥʘʣʳ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʤʝʥʷʶʪʩʷ. 

 

ʊʘʙʣʠʮʘ 2. ʈʝʟʦʥʘʥʩʥʳʝ ʩʠʛʥʘʣʳ ʚ ʩʧʝʢʪʨʘʭ ʗʄʈ 
13
ʉ HTrp ʠ [ʉu(Trp) 2(H2O)] 

C ʥʦʤʝʨ C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 

ŭ(HTryp) 174.5 57.8 27.5 109.7 127.4 118.8 119.8 121.7 111.1 136.5 123.0 

ŭ(ʢʦʤʧʣʝʢʩ) - 54.2 29.0 110.7 127.2 118.2 118.3 120.9 111.4 136.4 123.0 

 

 
 

ʈʠʩ. 2. (ɸ) ʩʧʝʢʪʨ ʗʄʈ 
13
ʉ ʢʦʤʧʣʝʢʩʘ [Cu(Tryp)2 (H2O)], (ʉ) ʤʘʩʩ-ʩʧʝʢʪʨ 

[Cu(Tryp) 2 (H2O)] ʢʦʤʧʣʝʢʩʘ 

ɸʥʘʣʠʟ ʄʉ. ʄʦʣʝʢʫʣʷʨʥʫʶ ʤʘʩʩʫ ʢʦʤʧʣʝʢʩʦʚ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʠ. ɺ ʤʘʩʩ-ʩʧʝʢʪʨʝ [Cu(Trp)2H2O] (ʨʠʩ.2C) ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʠʢ m/z = 492 (14%) 

ʩ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ ʢʣʘʩʪʝʨʦʤ ʧʠʢʦʚ. ɿʥʘʯʝʥʠʝ 492 ð ʵʪʦ ʤʘʩʩʘ ʠʦʥʘ ʤʦʣʝʢʫʣʳ 

([Cu(C11H11N2O2)2] + Na)
+
, ʧʦʵʪʦʤʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ [Cu(Trp)2H2O] 

ʨʘʚʥʘ 487u. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʭʦʨʦʰʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʦʞʠʜʘʝʤʦʡ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʬʦʨʤʫʣʝ. 

 ʕʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ. ʕʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʨʘʩʪʚʦʨʘ [Cu(Trp)2H2O] 

10-3 ʄ - 5,2 ʩʤ
2
 ʆʤ

-1
 ʤʦʣʴ

-1
. ʕʪʠ ʟʥʘʯʝʥʠʷ ʦʯʝʥʴ ʤʘʣʳ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʦʣʝʢʫʣʷʨʥʳʝ 

ʢʦʤʧʣʝʢʩʳ ʥʝ ʜʠʩʩʦʮʠʠʨʦʚʘʣʠ. 

ʊʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʈʝʟʫʣʴʪʘʪʳ ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʤʧʣʝʢʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩ. 3 ʠ ʚ ʪʘʙʣ. 3. ɼʠʘʛʨʘʤʤʘ ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ [Cu(Trp)2H2O] (ʨʠʩ. 3B) 

ʧʦʢʘʟʳʚʘʝʪ ʵʥʜʦʪʝʨʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʠ 278,39ÁC, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʧʦʪʝʨʝʡ ʤʘʩʩʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʝʛʠʜʨʘʪʘʮʠʠ, ʠ ʵʢʟʦʪʝʨʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʠ 547,24 ÁC, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʧʦʪʝʨʝʡ ʤʘʩʩʳ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʪʝʨʤʠʯʝʩʢʠʤ ʨʘʟʣʦʞʝʥʠʝʤ 

ʢʦʤʧʣʝʢʩʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʩʷ ʛʦʨʝʥʠʝʤ ʠ ʠʩʧʘʨʝʥʠʝʤ ʧʨʦʜʫʢʪʦʚ. ʂʦʥʝʯʥʳʤ ʧʨʦʜʫʢʪʦʤ 

ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ CuO, ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ 15,13 %. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʞʠʜʘʝʤʦʤʫ 

ʩʦʩʪʘʚʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʤʝʪʦʜʦʚ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʬʦʨʤʫʣʘ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [Cu(Trp)2H2O]. ʂʦʦʨʜʠʥʘʮʠʦʥʥʦʝ ʯʠʩʣʦ ʠʦʥʘ 

Cu
2+

 ʨʘʚʥʦ 5 [23]. 
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ʈʠʩ. 3. ɼʠʘʛʨʘʤʤʘ ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (B) [Cu(Trp)2H2O] 

 

ʊʘʙʣʠʮʘ 3. ʈʝʟʫʣʴʪʘʪʳ ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʤʧʣʝʢʩʦʚ 
ʂʦʤʧʣʝʢʩ ɼʠʘʧʘʟʦʥ 

ʪʝʤʧʝʨʘʪʫʨ 

(ʦʉ) 

ʇʦʪʝʨʷ ʤʘʩʩʳ (%) ʊʝʧʣʦʚʳʝ ʵʬʬʝʢʪʳ DrTG 

(
0
ʉ) 

ʅʘʡʜʝʥʦ/ʈʘʩʯ ʋʜʘʣʝʥʥʘʷ 

ʛʨʫʧʧʘ 

[Cu(Trp)2H2O] 225 ï 285 84.87 / 83.61 ʂʦʦʨʜʠʥʘʮʠʷ 

H2O 

278,39 

(ʵʥʜʦʪʝʨʤʠʯʝʩʢʠʡ) 

547,24 

(ʵʢʟʦʪʝʨʤʠʯʝʩʢʠʡ) 

276.01 

285 ï 675 CO2, H2, N2 

> 675 15.13 / 16.39 CuO 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʤʧʣʝʢʩʘ ʚ ʩʨʝʜʝ, ʤʦʜʝʣʠʨʫʶʱʝʡ ʞʝʣʫʜʦʯʥʳʡ 

ʩʦʢ. ɹʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʤʧʣʝʢʩʳ ʤʝʪʘʣʣʦʚ ʩ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʦʙʣʘʜʘʶʪ ʛʦʨʘʟʜʦ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚʩʘʩʳʚʘʥʠʷ, ʪʨʘʥʩʧʦʨʪʘ ʠ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʦʨʛʘʥʠʟʤʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʩʪʳʤʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ [5-8]. ʇʦʪʦʤʫ ʯʪʦ ʧʦʩʣʝ ʧʨʠʝʤʘ ʚʥʫʪʨʴ 

ʤʝʪʘʣʣʳ ʚ ʧʨʦʩʪʳʭ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʬʦʨʤʘʭ ʯʘʩʪʦ ʜʠʩʩʦʮʠʠʨʫʶʪ ʚ ʞʝʣʫʜʢʝ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʚʦʙʦʜʥʳʭ ʠʦʥʦʚ ʤʝʪʘʣʣʦʚ. ʕʪʠ ʢʘʪʠʦʥʳ ʚ ʢʠʰʝʯʥʠʢʝ ʤʦʛʫʪ ʦʩʘʞʜʘʪʴʩʷ ʩ 

ʥʝʢʦʪʦʨʳʤʠ ʘʥʠʦʥʘʤʠ ʠ ʚʳʚʦʜʠʪʴʩʷ ʠʟ ʦʨʛʘʥʠʟʤʘ. ʀʦʥʳ ʤʝʪʘʣʣʦʚ ʚ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ 

ʩʦʝʜʠʥʝʥʠʷʭ ʩ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʚ ʩʨʝʜʝ ʞʝʣʫʜʦʯʥʦʛʦ ʩʦʢʘ ʙʫʜʫʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴʩʷ ʚ 

ʢʠʰʝʯʥʠʢ ʠ ʚ ʥʝʦʙʭʦʜʠʤʦʝ ʤʝʩʪʦ ʚ ʦʨʛʘʥʠʟʤʝ. ʅʘ ʨʠʩ. 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʋʌ-ʚʠʜʠʤʳʝ 

ʩʧʝʢʪʨʳ HTrp (ʢʨʠʚʘʷ ʘ) ʠ ʢʦʤʧʣʝʢʩʘ [Cu(Trp)2H2O](ʢʨʠʚʘʷ b-g) ʚ ʩʨʝʜʝ, ʤʦʜʝʣʠʨʫʶʱʝʡ 

ʞʝʣʫʜʦʯʥʳʡ ʩʦʢ. ʄʦʞʥʦ ʫʚʠʜʝʪʴ ʜʚʘ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʠʢʘ ʧʨʠ 194 ʥʤ ʠ 301 ʥʤ ʚ ʋʌ-

ʚʠʜʠʤʦʤ ʩʧʝʢʪʨʝ HTrp. 

ɺ ʩʧʝʢʪʨʘʭ ʋʌ-ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʠ [Cu(Trp)2H2O]ʵʪʠ ʜʚʘ ʧʠʢʘ ʩʤʝʩʪʠʣʠʩʴ ʜʦ 207 ʥʤ 

ʠ 278 ʥʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠʯʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʪʠʭ ʧʠʢʦʚ ʚʦʟʨʘʩʪʘʣʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʩʲʝʤʢʠ ʦʪ 20 ʩʝʢʫʥʜ ʜʦ 150 ʤʠʥʫʪ (ʨʠʩ. 4, ʢʨʠʚʳʝ bïg), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʤʝʜʣʝʥʥʦʤ ʨʘʩʪʚʦʨʝʥʠʠ ʢʦʤʧʣʝʢʩʘ [Cu(Trp)2H2O]. ʕʪʦ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

[Cu(Trp)2H2O]ʩʪʘʙʠʣʝʥ ʚ ʤʦʜʝʣʠʨʦʚʘʥʥʦʤ ʞʝʣʫʜʦʯʥʦʤ ʩʦʢʝ. 
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ʈʠʩ. 4. ʋʌ-ʚʠʜʠʤʳʝ ʩʧʝʢʪʨʳ [Cu(Trp)2H2O]ʚ ʩʨʝʜʝ, ʤʦʜʝʣʠʨʫʶʱʝʡ 

ʞʝʣʫʜʦʯʥʳʡ ʩʦʢ, ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ. 

 ɺʳʚʦʜʳ. ʉʠʥʪʝʟʠʨʦʚʘʥ ʢʦʤʧʣʝʢʩ Cu
2+

 ʩ ʪʨʠʧʪʦʬʘʥʦʤ. ʇʫʪʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʝʥʳ ʩʦʩʪʘʚ, ʩʪʨʦʝʥʠʝ ʠ ʩʚʦʡʩʪʚʘ ʩʚʝʞʝʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʌʦʨʤʫʣʘ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [Cu(Trp)2H2O]. Cu
2+

 ʠʤʝʝʪ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʝ ʯʠʩʣʦ 

5. ʂʦʤʧʣʝʢʩ [Cu(Trp)2H2O] ʩʪʘʙʠʣʝʥ ʚ ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʡ ʞʝʣʫʜʦʯʥʦʡ, ʢʠʰʝʯʥʦʡ ʠ 

ʢʨʦʚʷʥʦʡ ʞʠʜʢʦʩʪʠ. ʇʦʵʪʦʤʫ ʝʛʦ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʠʥʝʨʘʣʴʥʦ-

ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʜʦʙʘʚʦʢ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. 
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ÝÔÙÞÑÓÔ ÚØÊÓÔäÔ ÝÚáÞÚÜ ÎÌ ÍÔÚÐÌÝÞÜÌÝÔÔ ÖÚØÛ×ÑÖÝÔ Cu (II) ÍÚ ÞÜÔÛÞÌàÌÙ 

Ðìü ôù öúü öúøû÷ñöý íú ôýþôĀúðìô Cu2+ ìó Cu(CH3COO)2 ā H2O ״ìøăÿù ôúùô øìüöìóôô øñþì÷÷ 

íú þüôûþúĀìù (Trp) íì ýôĀìþô ÷ôïìùðì [Cu(Trp)2H2O] ״úýô÷ öìüðì Ąÿð. Þìüöôí îì ýúāþúüô öúøû÷ñöýô 
ýôùþñóĄÿðì [Cu(Trp)2H2O] þìîìýýÿþô ýûñöþüúýöúûôċô ĉùñüïñþôöôô ðôýûñüýôîôô üñùþïñù (EDS), 

ôùĀüìýÿüā (IR) îì üñóúùìùýô øìïùôþôô ċðüú (ëØÜ), øìýý-ýûñöþüúøñþüôċ (MS), þì״÷ô÷ô ïìüø (TG, 
TGA/DTG) îì ÿýÿ÷״úô ïÿóìüúùìùðìïôô íìüץ úøāþì Ąÿð. Ùìþôֹוì״úô íìðìýþúøìðì ùôĄúù ðúðìùð, öô 
öúøû÷ñöý״úô ýôùþñóĄÿðìô þüôûþúĀìù ċö ÷ôïìùð״úô íôðñùþìþ øñíúĄìùð. Ûìõîìýþìïôô þüôûþúĀìù îì 

øñþì÷÷ô øìüöìó þìîìýýÿþô øìֹוøô ðúùúü״úô (Ú, N-ìøôù) ìøì÷ öìüðì øñĄìîìð. Üìץìøô 
öúúüðôùìþýôúùôô Cu2+ ðìü öúøû÷ñöý״ú íì 5 íìüúíìü ìýþ. ßýþÿîúüôô öúøû÷ñöýô ýôùþñóĄÿðì ôùăÿùôù 
þìîìýýÿþô úóøúôĄ ðìü øÿ״ôþô Ąôüìô øñĆðìô øúðñ÷ô þìֹוüôíìî þìýðôץ öìüðì Ąÿð. 

Öì÷ôðîúòì״ú: øôýý, þüôûþúĀìù, öúøû÷ñöý, ìðìðô öúúüðôùìþýôúù, ÿýþÿîúü. 
 

ʉʀʅʊɽɿ ʀɿʋʏɽʅʀʗ ʉʊʈʋʂʊʋʈʓ ʀ ɹʀʆɼʆʉʊʋʇʅʆʉʊʀ ʂʆʄʇʃɽʂʉɸ Cu (II ) ʉ 

ʊʈʀʇʊʆʌɸʅʆʄ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣ ʧʦʣʫʯʝʥ ʢʦʤʧʣʝʢʩ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Cu
2+ 
ʠʟ Cu(CH3COO)2 ʭ H2O ʚ ʢʘʯʝʩʪʚʝ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʠʦʥʘ ʤʝʪʘʣʣʘ ʩ ʪʨʠʧʪʦʬʘʥʦʤ (Trp) ʚ ʢʘʯʝʩʪʚʝ ʣʠʛʘʥʜʘ [Cu(Trp)2H2O]. ʉʦʩʪʘʚ ʠ ʩʪʨʦʝʥʠʝ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [Cu(Trp)2H2O] ʠʩʩʣʝʜʦʚʘʥʳ ʤʝʪʦʜʘʤʠ ʵʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʦʡ ʨʝʥʪʛʝʥʦʚʩʢʦʡ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ (ʕɼʉ), ʠʥʬʨʘʢʨʘʩʥʦʡ (ʀʂ), ʷʜʝʨʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ. (ʗʄʈ) ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʷ (ʄʉ), ʪʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ (ʊɻ, ʊɻɸ/ɼʊɻ) ʠ ʤʝʪʦʜʳ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʪʨʠʧʪʦʬʘʥ ʷʚʣʷʝʪʩʷ ʙʠʜʝʥʪʘʪʥʳʤ ʣʠʛʘʥʜʦʤ. ʉʚʷʟʴ 

ʤʝʞʜʫ ʪʨʠʧʪʦʬʘʥʦʤ ʠ ʮʝʥʪʨʘʣʴʥʳʤ ʤʝʪʘʣʣʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʙʦʨʘʤʠ ʜʦʥʦʨʦʚ (O, N-ʘʤʠʥʦ). 

ʂʦʦʨʜʠʥʘʮʠʦʥʥʦʝ ʯʠʩʣʦ Cu
2+

 ʚ ʢʦʤʧʣʝʢʩʘʭ ʨʘʚʥʦ 5. ʉʪʘʙʠʣʴʥʦʩʪʴ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʙʳʣʘ ʪʘʢʞʝ 

ʧʦʜʪʚʝʨʞʜʝʥʘ ʪʝʩʪʠʨʦʚʘʥʠʝʤ ʚ ʩʨʝʜʝ, ʤʦʜʝʣʠʨʫʶʱʝʡ ʞʝʣʫʜʦʯʥʳʡ ʩʦʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʜʴ, ʪʨʠʧʪʦʬʘʥ, ʢʦʤʧʣʝʢʩ, ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʝ ʯʠʩʣʦ, ʩʪʘʙʠʣʴʥʦʩʪʴ.  

 

SYNTHESIS STUDY OF THE STRUCTURE AND BIOAVAILABILITY OF THE Cu(II) COMPLEX 

WITH TRIPTOPHAN  

In the research, a complex [Cu(Trp)2H2O] was obtained using Cu
2+ 

as the central metal ion from 

Cu(CH3COO)2 x H2O and tryptophan (Trp) as a ligand. The composition and structure of the synthesized 

[Cu(Trp)2H2O] complex were studied using energy dispersive X-ray spectroscopy (EDS), infrared (IR), and nuclear 

magnetic resonance (NMR) spectroscopy, mass spectrometry (MS), thermal analysis (TG, TGA/DTG) and electrical 

conductivity methods. The results have shown that that tryptophan is a bidentate ligand in the synthesized 

complexes. The connection between tryptophan and the central metal is carried out by a set of donors (O, N-amino). 

The coordination number of Cu
2+

 in the complexes is equal to 5. The stability of the synthesized complex was also 

confirmed by testing in a medium simulating gastric juice. 

Key words: copper - tryptophan - complex - coordination number - stability 
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 ɺʅʋʊʈʀʉʌɽʈʅʆɽ ɿɸʄɽʑɽʅʀɽ ʍʃʆʈɸ ɺ ʇʋʈʇʋʈɽʆʉʆʃʀ ʉʦ (ɯɯɯ) ʅɸ 

ɸʄʀʅʆʂʀʉʃʆʊʓ, ʀʍ ʇʈʆʀɿɺʆɼʅʓɽ ʀ ɼʀʇɽʇʊʀɼʓ 

 

ʉʘʜʳʢʦʚ ɼ., ɹʦʙʠʟʦʜʘ ɻ.ʄ. 

µÝ÷ÿòíì ïúýÿðìüýþîñùùúïú öúùþüú÷ċ óì óðúüúîĈñø ô ýúĂôì÷Ĉùúõ óìąôþúõ ùìýñ÷ñùôċ½,  
Þìðòôöýöôõ ïúýÿðìüýþîñùùúïú ûñðìïúïôăñýöúïú ÿùôîñüýôþñþì ôøñùô Ý.Ìõùô 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʘʢʠʝ ʤʝʪʘʣʣʳ, ʢʘʢ ʞʝʣʝʟʦ, ʥʠʢʝʣʴ, ʤʘʛʥʠʡ, 

ʢʦʙʘʣʴʪ, ʤʘʨʛʘʥʝʮ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. 

ʊʘʢʠʝ ʤʝʪʘʣʣʳ ʥʘʟʳʚʘʶʪʩʷ ʙʠʦʤʝʪʘʣʣʘʤʠ ʠʣʠ çʤʝʪʘʣʣʘʤʠ ʞʠʟʥʠè [1]. ɹʠʦʤʝʪʘʣʣʳ ʠ ʠʭ 

ʢʦʤʧʣʝʢʩʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʚʳʧʦʣʥʷʶʪ ʚ ʞʠʚʦʤ ʦʨʛʘʥʠʟʤʝ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ. ʆʥʠ 

ʷʚʣʷʶʪʩʷ ʨʝʛʫʣʷʪʦʨʘʤʠ ʬʝʨʤʝʥʪʦʚ ʠ ʫʯʘʩʪʚʫʶʪ ʚ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʘʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʝʜʠʮʠʥʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʝʧʘʨʘʪ ʉʦ-30, 

ʩʦʜʝʨʞʘʱʠʡ ʉʦ(ɯɯ), ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʡ ʩ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʢʦʙʘʣʴʪʘ ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʰʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʦʩʥʦʚʥʦʛʦ ʦʙʤʝʥʘ, ʘʢʪʠʚʠʟʠʨʫʝʪ ʩʠʥʪʝʟ ʤʳʰʝʯʥʳʭ ʙʝʣʢʦʚ ʠ 

ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʬʝʨʤʝʥʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʦʚʠ, ʘ ʚ ʦʨʛʘʥʘʭ ï 

ʢʦʣʠʯʝʩʪʚʦ ʚʠʪʘʤʠʥʦʚ ʠ ʞʝʣʝʟʘ. ʂʦʙʘʣʴʪ ʚ ʩʪʝʧʝʥʠ ʦʢʠʩʣʝʥʠʷ 3+ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ 

ʘʪʦʤʦʤ ʚʠʪʘʤʠʥʘ ɺ12[2, 3]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʠʥʪʝʟ ʠ 

ʠʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʢʦʙʘʣʴʪʘ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ 

ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʠ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʤʠ ʧʝʧʪʠʜʘʤʠ. ʀʥʪʝʨʝʩ ʢ ʧʝʧʪʠʜʘʤ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, 

ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦʟʨʘʩʪʘʝʪ ʠʭ ʨʦʣʴ ʢʘʢ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ [4, ʩ. 5]. 

ʄʝʪʦʜʳ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʚ ʨʘʩʪʚʦʨʝ ʥʝ ʧʦʪʝʨʷʣʠ ʩʚʦʝʛʦ ʟʥʘʯʝʥʠʷ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʜʠ- ʠ ʪʨʠʧʝʧʪʠʜʳ ʩ ʉ-

ʢʦʥʮʝʚʳʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ [5, ʩ.6]. 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʧʨʦʮʝʩʩʘ ʟʘʤʝʱʝʥʠʷ ʭʣʦʨʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚʦ 

ʚʥʫʪʨʝʥʥʝʡ ʩʬʝʨʝ ʢʦʤʧʣʝʢʩʘ [Co(NH3)5Cl]Cl2 (ʧʫʨʧʫʨʝʦʩʦʣʠ), ʥʘ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʠʭ 

ʧʨʦʠʟʚʦʜʥʳʝ ʠ ʜʠʧʝʧʪʠʜʳ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʤʠʥʦʢʠʩʣʦʪʳ L-ʨʷʜʘ. 

ʊʦʥʢʦʩʣʦʡʥʫʶ ʭʨʦʤʘʪʦʛʨʘʬʠʶ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʣʘʩʪʠʥʢʘʭ Silufol UV-254 ʚ ʩʠʩʪʝʤʝ 

ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʥ-ʙʫʪʘʥʦʣ-ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ-ʚʦʜʘ 4:1:1. 

ʉʠʥʪʝʟ ʧʨʦʠʟʚʦʜʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ Z-Gly-OH. ʂ ʨʘʩʪʚʦʨʫ 3, 75 ʛ (0,05 ʤʦʣʴ) 

ʛʣʠʮʠʥʘ ʚ 50 ʤʣ 1 ʥ ʝʜʢʦʛʦ ʥʘʪʨʘ ʧʨʠʙʘʚʣʷʶʪ ʧʦ ʢʘʧʣʷʤ, ʨʘʟʤʝʰʠʚʘʷ ʠ ʦʭʣʘʞʜʘʷ ʜʦ 0Áʉ, 

8,4 ʛ (0,05 ʤʦʣʴ) ʢʘʨʙʦʙʝʥʟʦʢʩʠʭʣʦʨʠʜʘ. ʇʦʜʜʝʨʞʠʚʘʶʪ ʨʅ 9,0 ʜʦʙʘʚʣʝʥʠʝʤ 50 ʤʣ 1 ʥ 

ʝʜʢʦʛʦ ʥʘʪʨʘ (ʠʟ ʜʨʫʛʦʡ ʢʘʧʝʣʴʥʦʡ ʚʦʨʦʥʢʠ). ʏʝʨʝʟ 1 ʯ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʧʦʜʘʯʠ 

ʢʘʨʙʦʙʝʥʟʦʢʩʠʭʣʦʨʠʜʘ ʩʦʜʝʨʞʠʤʦʝ ʢʦʣʙʳ ʧʝʨʝʥʦʩʷʪ ʚ ʜʝʣʠʪʝʣʴʥʫʶ ʚʦʨʦʥʢʫ ʠ ʠʟʙʳʪʦʢ 

ʢʘʨʙʦʙʝʥʟʦʢʩʠʭʣʦʨʠʜʘ ʵʢʩʪʨʘʛʠʨʫʶʪ 20 ʤʣ ʵʬʠʨʘ. ɺʦʜʥʳʡ ʨʘʩʪʚʦʨ ʧʦʜʢʠʩʣʷʶʪ 1 ʥ 

ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ ʜʦ ʨʅ 3,0; ʧʨʠ ʵʪʦʤ ʢʘʨʙʦʙʝʥʟʦʢʩʠʛʣʠʮʠʥ ʚʳʧʘʜʘʝʪ ʚ ʦʩʘʜʦʢ, ʝʛʦ 

ʦʪʜʝʣʷʶʪ ʬʠʣʴʪʨʦʚʘʥʠʝʤ, ʧʨʦʤʳʚʘʶʪ ʚʦʜʦʡ ʜʦ ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʠ ʩʫʰʘʪ ʥʘ ʚʦʟʜʫʭʝ. 

ʇʦʩʣʝ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠʟ ʩʤʝʩʠ ʵʪʠʣʘʮʝʪʘʪ-ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ ʚʳʭʦʜ ʩʦʩʪʘʚʣʷʝʪ 10 ʛ 

(96 %), ʊ.ʧʣ. 120-121Áʉ, Rf 0,98. 

H-Glu(OMe)-OH. ʂ 100 ʤʣ ʩʫʭʦʛʦ ʵʬʠʨʘ ʜʦʙʘʚʣʷʶʪ ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ 10 ʤʣ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʠ 100 ʤʣ ʙʝʟʚʦʜʥʦʛʦ ʤʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. ʇʨʦʜʦʣʞʘʷ 

ʨʘʟʤʝʰʠʚʘʥʠʝ, ʜʦʙʘʚʣʷʶʪ ʥʝʙʦʣʴʰʠʤʠ ʧʦʨʮʠʷʤʠ 15,1 ʛ (0,1 ʤʦʣʴ) ʛʣʫʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. 

ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʚʳʜʝʨʞʠʚʘʶʪ 20 ʯ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʧʦʩʣʝ ʯʝʛʦ ʵʬʠʨ 

ʫʜʘʣʷʶʪ ʥʘ ʨʦʪʦʨʥʦʤ ʠʩʧʘʨʠʪʝʣʝ, ʘ ʢ ʦʩʪʘʪʢʫ ʜʦʙʘʚʣʷʶʪ 200 ʤʣ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ 50 ʤʣ 

ʧʠʨʠʜʠʥʘ. ʇʨʦʜʫʢʪ ʨʝʘʢʮʠʠ ʥʘʯʠʥʘʝʪ ʩʨʘʟʫ ʢʨʠʩʪʘʣʣʠʟʦʚʘʪʴʩʷ. ʉʤʝʩʴ ʚʳʜʝʨʞʠʚʘʶʪ 10 ʯ 

ʧʨʠ 0Áʉ, ʚʳʧʘʰʠʝ ʢʨʠʩʪʘʣʣʳ ʦʪʬʠʣʴʪʨʦʚʳʚʘʶʪ, ʧʨʦʤʳʚʘʶʪ ʚʦʜʦʡ ʠ ʩʫʰʘʪ. ɺʳʭʦʜ 12,02 ʛ 

(90,4%), ʊ.ʧʣ. 152-153Áʉ, Rf 0,53. 

Z-Gly-COCl. ʂ ʩʫʩʧʝʥʟʠʠ 0,209 ʛ (1 ʤʤʦʣʴ) ʢʘʨʙʦʙʝʥʟʦʢʩʠʛʣʠʮʠʥʘ ʚ 5 ʤʣ ʩʫʭʦʛʦ 

ʙʝʥʟʦʣʘ ʜʦʙʘʚʣʷʶʪ 0,2 ʤʣ (0,32 ʛ, 2,7 ʤʤʦʣʴ) ʦʯʠʱʝʥʥʦʛʦ ʭʣʦʨʠʩʪʦʛʦ ʪʠʦʥʠʣʘ. ʉʤʝʩʴ 
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ʢʠʧʷʪʷʪ ʩ ʦʙʨʘʪʥʳʤ ʭʦʣʦʜʠʣʴʥʠʢʦʤ ʚ ʪʝʯʝʥʠʝ 2,5 ʯ ʚ ʩʠʩʪʝʤʝ, ʟʘʱʠʱʝʥʥʦʡ ʦʪ ʚʣʘʛʠ 

ʚʦʟʜʫʭʘ ʭʣʦʨʢʘʣʴʮʠʝʚʦʡ ʪʨʫʙʢʦʡ. ʈʘʩʪʚʦʨʠʪʝʣʴ ʠ ʠʟʙʳʪʦʢ ʭʣʦʨʠʩʪʦʛʦ ʪʠʦʥʠʣʘ ʦʪʛʦʥʷʶʪ 

ʧʦʜ ʚʘʢʫʫʤʦʤ, ʩʳʨʦʡ ʧʨʦʜʫʢʪ ʨʘʩʪʚʦʨʷʶʪ ʚ 5 ʤʣ ʙʝʥʟʦʣʘ, ʩʤʝʩʴ ʩʥʦʚʘ ʫʧʘʨʠʚʘʶʪ ʚ 

ʚʘʢʫʫʤʝ ʠ ʦʩʪʘʪʦʢ ʨʘʩʪʚʦʨʷʶʪ ʚ 15 ʤʣ ʩʫʭʦʛʦ ʙʝʥʟʦʣʘ, ʛʦʨʷʯʠʡ ʨʘʩʪʚʦʨ ʬʠʣʴʪʨʫʶʪ ʠ ʧʦʩʣʝ 

ʦʭʣʘʞʜʝʥʠʷ ʨʘʟʙʘʚʣʷʶʪ 10 ʤʣ ʧʝʪʨʦʣʝʡʥʦʛʦ ʵʬʠʨʘ. ʈʘʩʪʚʦʨ ʦʩʪʘʚʣʷʶʪ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ ʥʘ 

ʥʦʯʴ, ʚʳʧʘʚʰʠʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʦʩʘʜʦʢ ʦʪʬʠʣʴʪʨʦʚʳʚʘʶʪ, ʧʨʦʤʳʚʘʶʪ ʧʝʪʨʦʣʝʡʥʳʤ 

ʵʬʠʨʦʤ. ɺʳʭʦʜ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ, ʊ.ʧʣ 41-42Áʉ. 

ʉʠʥʪʝʟ ʧʝʧʪʠʜʦʚ Z-Gly-Gly-OH. ʈʘʩʪʚʦʨ 4,18 ʛ (0,02 ʤʦʣʴ) ʭʣʦʨʘʥʛʠʜʨʠʜʘ 

ʢʘʨʙʦʙʝʥʟʦʢʩʠʛʣʠʮʠʥʘ ʚ 25 ʤʣ ʜʠʦʢʩʘʥʘ ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʜʦʙʘʚʣʷʶʪ ʧʦ ʢʘʧʣʷʤ ʚ 

ʪʝʯʝʥʠʝ 30 ʤʠʥ ʢ ʦʭʣʘʞʜʘʝʤʦʡ (5Áʉ) 1,5 ʛ (0,02 ʤʦʣʷ) ʛʣʠʮʠʥʘ ʠ 1,21 ʛ (0,03 ʤʦʣʷ) ʦʢʠʩʠ 

ʤʘʛʥʠʷ ʚ 75 ʤʣ ʚʦʜʳ. ʉʤʝʩʴ ʧʝʨʝʤʝʰʠʚʘʶʪ ʝʱʝ 10 ʤʠʥ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ 

ʧʦʜʢʠʩʣʷʶʪ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ. ʈʘʩʪʚʦʨ ʫʧʘʨʠʚʘʶʪ ʚ ʚʘʢʫʫʤʝ. ʉʳʨʦʡ ʧʨʦʜʫʢʪ 

ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʳʚʘʶʪ ʠʟ ʵʪʘʥʦʣʘ. ɺʳʭʦʜ 3,48 ʛ (65,4%), ʊ.ʧʣ. 174-175Áʉ, Rf 0,72.  

Z-Gly-Val-OH. ʈʘʩʪʚʦʨ 4,18 ʛ (0,02 ʤʦʣʴ) ʭʣʦʨʘʥʛʠʜʨʠʜʘ ʢʘʨʙʦʙʝʥʟʦʢʩʠʛʣʠʮʠʥʘ ʚ 25 

ʤʣ ʜʠʦʢʩʘʥʘ ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʜʦʙʘʚʣʷʶʪ ʧʦ ʢʘʧʣʷʤ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ ʢ ʦʭʣʘʞʜʘʝʤʦʡ 

(5Áʉ) 1,78 ʛ (0,02 ʤʦʣʷ) ʚʘʣʠʥʘ ʠ 1,21 ʛ (0,03 ʤʦʣʷ) ʦʢʠʩʠ ʤʘʛʥʠʷ ʚ 75 ʤʣ ʚʦʜʳ. ʉʤʝʩʴ 

ʧʝʨʝʤʝʰʠʚʘʶʪ ʝʱʝ 10 ʤʠʥ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʧʦʜʢʠʩʣʷʶʪ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ. 

ʈʘʩʪʚʦʨ ʫʧʘʨʠʚʘʶʪ ʚ ʚʘʢʫʫʤʝ. ʉʳʨʦʡ ʧʨʦʜʫʢʪ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʳʚʘʶʪ ʠʟ ʵʪʘʥʦʣʘ. ɺʳʭʦʜ 

3,43 ʛ (61,2%), ʊ.ʧʣ. 94-95Áʉ, Rf 0,87. 

ʉʠʥʪʝʟ ʭʣʦʨʠʜʘ ʭʣʦʨʦʧʝʥʪʘʘʤʤʠʥʢʦʙʘʣʴʪʘ:ɺ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʳʭ ʨʝʘʛʝʥʪʦʚ ʚʟʷʣʠ 

5 ʛ ʛʝʢʩʘʛʠʜʨʘʪʘ ʢʦʙʘʣʴʪʘ (II), 10 ʛ ʭʣʦʨʠʜʘ ʘʤʤʦʥʠʷ, ʧʦʤʝʩʪʠʣʠ ʚ ʢʘʥʦʥʠʯʝʩʢʫʶ ʢʦʣʙʫ 

ʝʤʢʦʩʪʴʶ 200 ʤʣ ʠ ʧʨʠʣʠʣʠ ʢ ʥʠʤ 10 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ʈʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ 

ʧʝʨʝʤʝʰʠʚʘʣʠ 30 ʤʠʥʫʪ ʥʘ ʤʘʛʥʠʪʥʦʡ ʤʝʰʘʣʢʝ (ʜʣʷ ʚʦʟʤʦʞʥʦ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ 

ʩʦʣʝʡ). ʇʨʦʜʦʣʞʘʷ ʧʝʨʝʤʝʰʠʚʘʪʴ, ʧʨʠʣʠʪʴ 30 ʤʣ 25%-ʛʦ ʨʘʩʪʚʦʨʘ ʘʤʤʠʘʢʘ, ʘ ʟʘʪʝʤ 

ʧʦʩʪʝʧʝʥʥʦ, ʧʦ ʢʘʧʣʷʤ ʧʨʠʣʠʪʴ 15 ʤʣ 20%-ʛʦ ʨʘʩʪʚʦʨʘ ʧʝʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ. 

2CoCl2 + 8NH3 + 2NH4Cl + H2O2 = 2[Co(NH3)5Cl]Cl2 + 2H2O 

ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʧʝʨʝʤʝʰʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʝʱʝ 20 ʤʠʥʫʪ ʜʣʷ 

ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʢʠʩʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʨʘʩʪʚʦʨ ʦʢʨʘʩʠʣʩʷ ʚ ʚʠʥʦ-ʢʨʘʩʥʳʡ ʮʚʝʪ. 

ʈʘʩʪʚʦʨ ʥʝʡʪʨʘʣʠʟʦʚʘʣʠ, ʧʨʠʣʠʚʘʷ ʦʩʪʦʨʦʞʥʦ ʠ ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 14 ʤʣ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ (ʨʅ ʩʤʝʩʠ ʢʦʥʪʨʦʣʠʨʦʚʘʣʦʩʴ ʩ ʧʦʤʦʱʴʶ 

ʠʥʜʠʢʘʪʦʨʥʦʡ ʙʫʤʘʛʠ). ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʢʨʠʩʪʘʣʣʦʚ ʢʦʤʧʣʝʢʩʘ ʜʦʙʘʚʠʣʠ ʢ ʧʦʣʫʯʝʥʥʦʤʫ 

ʨʘʩʪʚʦʨʫ ʝʱʝ 10 ʤʣ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ, ʥʘʛʨʝʣʠ ʜʦ ʢʠʧʝʥʠʷ ʥʘ 

ʵʣʝʢʪʨʦʧʣʠʪʢʝ, ʟʘʪʝʤ ʦʭʣʘʜʠʣʠ ʜʦ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ɺʳʧʘʚʰʠʡ ʦʩʘʜʦʢ 

ʧʨʦʬʠʣʴʪʨʦʚʘʣʠ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʧʨʦʤʳʚ 5 ʤʣ ʚʦʜʳ, 5 ʤʣ ʵʪʘʥʦʣʘ. 

ʇʦʣʫʯʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʧʝʨʝʥʝʩʣʠ ʚ ʪʘʨʠʨʦʚʘʥʥʳʡ ʙʶʢʩ, ʚʳʩʫʰʠʣʠ ʥʘ ʚʦʟʜʫʭʝ ʠ ʚʟʚʝʩʠʣʠ. 

ɺʳʭʦʜ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ. 

ʇʦʣʫʯʝʥʠʝ ʢʦʤʧʣʝʢʩʦʚ. ʅʘʚʝʩʢʫ ʧʫʨʧʫʨʝʦʩʦʣʠ ʨʘʩʪʚʦʨʷʶʪ ʚ 5%-ʥʦʤ ʨʘʩʪʚʦʨʝ 

NH4OH ʠ ʢ ʧʦʣʫʯʝʥʥʦʤʫ ʨʘʩʪʚʦʨʫ ʜʦʙʘʚʣʷʶʪ ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʨʘʩʪʚʦʨʘ ʥʘʚʝʩʢʠ 

ʘʤʠʥʦʢʠʩʣʦʪʳ ʠʣʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ ʚ ʨʘʩʪʚʦʨʝ NaOH (ʢʦʣʠʯʝʩʪʚʦ NaOH ʵʢʚʠʚʘʣʝʥʪʥʦ 

ʢʦʣʠʯʝʩʪʚʫ ʘʤʠʥʦʢʠʩʣʦʪʳ ʠʣʠ ʝʝ ʧʨʦʠʟʚʦʜʥʦʛʦ). ʉʤʝʩʴ ʧʝʨʝʤʝʰʠʚʘʶʪ ʧʨʠ 55-60Áʉ ʚ 

ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ. ʇʦʩʣʝ ʯʝʛʦ ʢʦʤʧʣʝʢʩ ʚʳʜʝʣʷʶʪ ʦʩʘʞʜʝʥʠʝʤ ʨʘʩʪʚʦʨʦʤ HCl. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʘʤʠ ʦʩʫʱʝʩʪʚʣʝʥ ʩʠʥʪʝʟ ʥʝʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʥʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪ H-Glu(OMe)-OH, Z-Gly-OH, ʜʠʧʝʧʪʠʜʦʚ Z-Gly-Gly-OH, Z-Gly-Val-OH ʠ 

ʭʣʦʨʠʜʘ ʧʝʥʪʘʘʤʠʥʦʢʦʙʘʣʴʪʘ (ɯɯɯ) ʭʣʦʨʠʜ [Co(NH3)5Cl]Cl2 (ʧʫʨʧʫʨʝʦʩʦʣʴ). 

ɔ-ʄʝʪʠʣʦʚʳʡ ʵʬʠʨ ʛʣʫʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʙʳʣ ʧʦʣʫʯʝʥ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ 

ʛʣʫʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ ʤʝʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʭʣʦʨʠʩʪʦʛʦ ʪʠʦʥʠʣʘ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʜʠʧʝʧʪʠʜʘ ʢʘʨʙʦʙʝʥʟʦʢʩʠʛʣʠʮʠʣ-ʛʣʠʮʠʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʭʣʦʨʘʥʛʠʜʨʠʜʥʳʡ 

ʤʝʪʦʜ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣ ʧʦʣʫʯʝʥ ʢʘʨʙʦʙʝʥʟʦʢʩʠʛʣʠʮʠʥ, ʟʘʪʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʝʛʦ ʩ 

ʭʣʦʨʠʩʪʳʤ ʪʠʦʥʠʣʦʤ ʙʳʣ ʧʦʣʫʯʝʥ ʭʣʦʨʘʥʛʠʜʨʠʜ ʢʘʨʙʦʙʝʥʟʦʢʩʠʛʣʠʮʠʥʘ. ɼʘʣʝʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʧʦʣʫʯʝʥʥʦʛʦ ʭʣʦʨʘʥʛʠʜʨʠʜʘ ʩ ʛʣʠʮʠʥʦʤ ʙʳʣ ʧʦʣʫʯʝʥ ʜʠʧʝʧʪʠʜ 

ʢʘʨʙʦʙʝʥʟʦʢʩʠʛʣʠʮʠʣ-ʛʣʠʮʠʥ. ɸʥʘʣʦʛʠʯʥʳʤ ʧʫʪʝʤ ʙʳʣ ʧʦʣʫʯʝʥ ʢʘʨʙʦʙʝʥʟʦʢʩʠʛʣʠʮʠʣ-

ʚʘʣʠʥ. 
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ɺʳʭʦʜ ʠ ʥʝʢʦʪʦʨʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʢʦʥʩʪʘʥʪʳ ʧʦʣʫʯʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ʅʝʢʦʪʦʨʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʢʦʥʩʪʘʥʪʳ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 
 ̄ ʉʦʝʜʠʥʝʥʠʝ ɹʨʫʪʪʦ ʬʦʨʤʫʣʘ ɺʳʭʦʜ, % ʊ.ʧʣ. Áʉ Rf*  

1. Z-Gly-OH C10H11O4N 96 120-121 0,98 

2. Z-Gly-CO-Cl C10H10O3NCL ʢʦʣʠʯ. 41-42 - 

3. Z-Gly-Gly-OH C12H14O5N2 65,4 174-175 0,72 

4. Z-Gly-Val-OH C15H20O5N2 61,2 94-95 0,87 

5. H-Glu(OMe)-OH C6H11O4N 90,4 152-153 0,53 

* -ʩʠʩʪʝʤʘ ï ʥ-ʙʫʪʘʥʦʣ-ʉH3COOH-H2O (4:1:1) 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʝʘʢʮʠʡ ʚʥʫʪʨʠʩʬʝʨʥʦʛʦ ʟʘʤʝʱʝʥʠʷ 

ʙʳʣ ʠʟʙʨʘʥ ʭʣʦʨʠʜʘʧʝʥʪʘʘʤʠʥʦʢʦʙʘʣʴʪ (ɯɯɯ) ʭʣʦʨʠʜ [Co(NH3)5Cl]Cl2, ʢʦʪʦʨʳʡ 

ʩʠʥʪʝʟʠʨʦʚʘʣʠ ʧʦ ʠʟʚʝʩʪʥʦʡ ʤʝʪʦʜʠʢʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʦʡ. 

2CoCl2Å6H2O + 8NH3 + 2NH4Cl + H2O2 Ÿ 2[Co(NH3)5Cl]Cl2 + 14H2O 

ʇʫʨʧʫʨʝʦʩʦʣʴ ʙʳʣʘ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʨʝʘʢʮʠʠ ʟʘʤʝʱʝʥʠʷ ʚ ʢʦʤʧʣʝʢʩʥʳʭ 

ʩʦʝʜʠʥʝʥʠʷʭ ʧʨʦʪʝʢʘʶʪ ʧʦ ʪʠʧʫ ʢʠʩʣʦʛʦ ʠʣʠ ʱʝʣʦʯʥʦʛʦ ʛʠʜʨʦʣʠʟʘ [7, ʩ. 8]. ɿʘʤʝʱʝʥʠʷ 

ʭʣʦʨʘ ʚ ʧʫʨʧʫʨʝʦʩʦʣʠ ʥʘ ʘʤʠʥʦʢʠʩʣʦʪʳ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʝ ʫʜʦʙʥʝʝ ʧʨʦʚʦʜʠʪʴ ʚ ʱʝʣʦʯʥʦʡ 

ʩʨʝʜʝ. ʅʘʚʝʩʢʫ ʧʫʨʧʫʨʝʦʩʦʣʠ ʨʘʩʪʚʦʨʷʶʪ ʚ 5%-ʥʦʤ ʨʘʩʪʚʦʨʝ NH4OH ʠ ʢ ʧʦʣʫʯʝʥʥʦʤʫ 

ʨʘʩʪʚʦʨʫ ʜʦʙʘʚʣʷʶʪ ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʨʘʩʪʚʦʨʘ ʥʘʚʝʩʢʠ ʘʤʠʥʦʢʠʩʣʦʪʳ ʠʣʠ ʠʭ 

ʧʨʦʠʟʚʦʜʥʳʭ ʚ ʨʘʩʪʚʦʨʝ NaOH (ʢʦʣʠʯʝʩʪʚʦ NaOH ʵʢʚʠʚʘʣʝʥʪʥʦ ʢʦʣʠʯʝʩʪʚʫ 

ʘʤʠʥʦʢʠʩʣʦʪʳ ʠʣʠ ʝʝ ʧʨʦʠʟʚʦʜʥʦʛʦ). ʉʤʝʩʴ ʧʝʨʝʤʝʰʠʚʘʶʪ ʧʨʠ 55-60Áʉ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ. 

ʇʦʩʣʝ ʯʝʛʦ ʢʦʤʧʣʝʢʩ ʚʳʜʝʣʷʶʪ ʦʩʘʞʜʝʥʠʝʤ ʨʘʩʪʚʦʨʦʤ HCl. ʈʝʘʢʮʠʠ ʧʨʦʪʝʢʘʶʪ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʦʡ: 

[Co(NH3)5Cl]Cl2 + NH2-CH-COONA 

 R   
 ὔὌ4 ὕὌ/ 55 60Јὅ 
ựựựựựựựựựựựự  

 [Co(NH3)5 NH2-CH-COO]Cl2 + NaCl 

Ÿ   R  

ʛʜʝ: R=H, CH(CH3)3, -(CH2)2-COOCH3 

ʇʦ ʪʘʢʦʡ ʞʝ ʩʭʝʤʝ ʩʠʥʪʝʟʠʨʦʚʘʥ ʨʷʜ ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʉʦ(ɯɯɯ) ʩ 

ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʤʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʉʦʩʪʘʚ ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚʥʫʪʨʠʩʬʝʨʥʳʤ ʟʘʤʝʱʝʥʠʝʤ, 

ʜʦʢʘʟʳʚʘʣʠ ʵʣʝʤʝʥʪʥʳʤ ʠ ʛʨʫʧʧʦʚʳʤ ʘʥʘʣʠʟʦʤ (ʪʘʙʣʠʮʘ 2). ʀʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ 

ʜʦʢʘʟʳʚʘʣʘʩʴ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ɺʩʝ ʩʦʝʜʠʥʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳ, ʷʚʣʷʶʪʩʷ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʦʙʣʘʜʘʶʪ ʘʥʠʟʘʪʨʦʧʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʧʦʢʘʟʘʪʝʣʴ 

ʧʨʝʣʦʤʣʝʥʠʷ ʠʭ ʙʦʣʝʝ 1,700, ʦʢʨʘʩʢʘ ʬʠʦʣʝʪʦʚʦ-ʢʨʘʩʥʘʷ. ɺʩʝ ʢʦʤʧʣʝʢʩʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʨʘʩʪʚʦʨʠʤʳ ʚ ʚʦʜʝ. 

ʊʘʙʣʠʮʘ 2. ʈʝʟʫʣʴʪʘʪʳ ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ 

ʉʦʝʜʠʥʝʥʠʝ ɺʳʭʦʜ, 

% 

Mm ʕʣʝʤʝʥʪʥʳʡ ʘʥʘʣʠʟ, 

ʥʘʡʜʝʥʦ/ʚʳʯʠʩʣʝʥʦ  

Co NH3 CL
- 

[Co(NH3)5Cl]Cl2 95 250,5 - - 28,5-28,3 

[Co(NH3)5Gly]Cl2 65 289 19,5/20,4 29,0/29,4 25,0/24,6 

[Co(NH3)5Ala]Cl2 60,5 303 18,9/19,47 27,2/28,05 24,0/23,4 

[Co(NH3)5Val]Cl2 59,5 331 17,54/17,82 25,2/25,67 21,9/21,45 

[Co(NH3)5GluOH]Cl2 60,0 361 17,1/16,3 23,1/23,5 20,0/19,7 

[Co(NH3)5Glu(OMe)OH]Cl2 65,1 375 14,9/15,7 23,8/22,7 19,5/18,9 

[Co(NH3)5Z-Glu-OH]Cl2 71,2 423 13,4/13,9 20,3/20,09 16,3/16,7 

[Co(NH3)5Z-Val-OH]Cl2 64,3 465 13,4/12,68 18,6/18,27 15,7/15,26 

[Co(NH3)5Z-Gly-Gly-OH]Cl2 62,5 480 12,8/12,3 15,2/15,7 14,5/14,8 

[Co(NH3)5Z-Gly-Val-OH]Cl2 59,1 522 11,8/11,3 16,9/16,3 13,2/13,6 
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ʈʝʟʫʣʴʪʘʪʳ ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʫʶ ʵʤʧʠʨʠʯʝʩʢʫʶ ʬʦʨʤʫʣʫ [Co(NH3)5L]Cl2, ʛʜʝ L-ʦʩʪʘʪʢʠ 

ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ.ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʩʚʷʟʠ ʩ ʜʦʥʦʨʥʳʤʠ ʛʨʫʧʧʘʤʠ 

ʣʠʛʘʥʜʦʚ ʙʳʣʠ ʩʥʷʪʳ ʀʂ-ʩʧʝʢʪʨʳ ʧʦʣʫʯʝʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʅʘ ʀʂ-ʩʧʝʢʪʨʘʭ 

ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ (ʥʘ ʧʨʠʤʝʨʝ ʩʧʝʢʪʨʘ [Co(NH3)5Gly]Cl2: 

480 ʩʤ
-1

 -ɜ (CO-NH)NH3, 850 ʩʤ
-1

- ŭô (NH3), 1310 ʩʤ
-1

 ï ŭôô (NH3), 1620 ʩʤ
-1

 ï ʢʦʣʝʙʘʥʠʷ 

ʩʚʷʟʠ -COO
-
, 2860 ʩʤ

-1
 ï ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ CH, CH2

-
 ʠ 3220 ʩʤ

-1
- ʢʦʣʝʙʘʥʠʷ 

NH3.  

ʇʨʦʚʝʜʝʥʥʳʝ ʚʳʰʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʨʝʘʢʮʠʠ ʟʘʤʝʱʝʥʠʷ 

ʚʥʫʪʨʠʩʬʝʨʥʦʛʦ ʭʣʦʨʘ ʧʨʦʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʣʝʜʫʶʱʝʡ 

ʩʪʨʫʢʪʫʨʳ [Co(NH3)5L]Cl2 (ʈʠʩ.1) 

H3N  NH3   NH3 

t ʤʠʥ 

Cl2 

NH3     NH3 

O ï C ï CH2 ï NH2 

O 

ʈʠʩ. 1. ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʘʟʘʥʦ ʯʪʦ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʘʤʠʥʦʢʠʩʣʦʪ, ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ ʠ 

ʜʠʧʝʧʪʠʜʦʚ ʩ ʧʫʨʧʫʨʝʦʩʦʣʴʶ ʢʦʙʘʣʴʪʘ [Co(NH3)5Cl]Cl2 ʧʨʦʠʩʭʦʜʠʪ ʚʥʫʪʨʠʩʬʝʨʥʦʝ 

ʟʘʤʝʱʝʥʠʝ ʘʪʦʤʘ ʭʣʦʨʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʣʝʜʫʶʱʝʡ ʩʪʨʫʢʪʫʨʳ 

[Co(NH3)5L]Cl2. 
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ÔÎÌÓÖßÙÔÔ ÐÚáÔ×Ô ÝàÑÜÌÎÔÔ á×ÚÜ ÐÌÜ ÙÌØÌÖÔ ÌÜנßÎÚÙÔÔ ÝÚ (ÃÃÃ) ÍÌ 

ÌØÔÙÚÖÔÝ×ÚÞÌ׳Ú, ׳ÚÝÔ×Ì׳ÚÔ ÚÙ׳Ú ÎÌ ÐÔÛÑÛÞÔÐ׳Ú 

Öúü íì úøóôĄô üìîìùðô ôîìóĄìîôô ā÷úüĒ ðìü ðúôüìô ðúāô÷ôô öúøû÷ñöýô [Co(NH3)5Cl]Cl2 
(purpureosalts) íìüúô ìøôùúöôý÷úþì״ú, ״úýô÷ì״úô úù״ú îì ðôûñûþôð״ú: Gly, Ala, Val, Glu, H-
Glu(OMe)OH, Z -Glu -OH, Z-Val-OH, Z-Gly-Gly-OH, Z-Gly-Val-OH. ɔ-ĉĀôüô øñþô÷ô öôý÷úþìô 

ï÷ÿþìøôù þìîìýýÿþô þìĆýôüô íìõùô״ìøðôïìüôô öôý÷úþìô ï÷ÿþìøôù íú ýûôüþô øñþô÷ íú ôĄþôüúöô 
ā÷úüôðô þôúùô÷ íì ðìýþ úîìüðì Ąÿðììýþ. Íìüúô íìðìýþúîìüðìùô ðôûñûþôðô öìüíúíñùóúöýôï÷ôýô÷-
ï÷ôýôù ÿýÿ÷ô ā÷úüôðìùïôðüôð íì öúü íÿüðì Ąÿð. Öìüíúíñùóúöýôï÷ôýô÷-îì÷ôù íú āìøôù þìüó íì ðìýþ 
úîìüðì Ąÿð. ÙôĄúùðúð úù ìýþ, öô ðìü ùìþôăìô þìĆýôüô øÿþìėúíô÷ì íú ùìøìöô ìüסÿîúù ôîìóĄìîôô 
ìþúøô ā÷úü, öô ðìü ðúôüìô ðúāô÷ôô öúøû÷ñöýô [Co(NH 3)5Cl]Cl2 øìîֹוÿð ìýþ, ìøì÷ øñïìüðìð. Þìüöôíô 

ûìõîìýþìïôĕúô öúøû÷ñöýôñ, öô íú üúĕô ôîìóöÿùôô ðúāô÷ô ýĀñüìî íì ðìýþ úøìðììùð, íú þìĕ÷ô÷ô 
ĉ÷ñøñùþìüĒ îì ïÿüÿĕĒ ôýíúþ öìüðì Ąÿð. àìüðôċþ íú ÿýÿ÷ô öüôýþì÷÷úïüìĀĒ ôýíúþ öìüðì Ąÿð. Íìüúô 
üìîĄìù öìüðìùô āìüìöþñüô ì÷úöì íú ïÿüÿĕĕúô ðúùúüôô ÷ôïìùðĕú ÔÖ-ýûñöþüĕúô ûìõîìýþìïôĕúô 
öúøû÷ñöýôô íì ðìýþ úîìüðìĄÿðì ïôüôĀþì Ąÿðìùð. Ðìü ýûñöþü״úô ÔÖ ýûñöþü״úô ìóāÿðöÿùôô óñüôù íì 
ìõð ïôüôĀþì Ąÿðìùð (íú ôýþôĀúðì ìó ýûñöþüô [Co(NHץ 3)5Gly]Cl2: 480 ýø-1 -ɜ (CO-NH )NH 3, 850 ýø-1- ŭ̈  
(NH 3), 1310 ýø-1 ¬ ŭ̈ ¨ (NH 3), 1620 ýø-1 ¬÷ìüóôĄ״úô ûìõîìýþĄìî -COO-, 2860 ýø-1 - ÷ìüóôĄ״úô 

ðôĀĀñüñùýôì÷ôô CH, CH2- ô 3220 ýø-1- ÷ìüóôĄ״úô NH 3. 
Öì÷ôðîúòì״ú: ìøôùúöôý÷úþì״ú, ״úýô÷ì״úô ìøôùúöôý÷úþì״ú- ðôûñûþôð״ú- ùìøìöô ìüסÿîúùôô 

öúíì÷Ĉþ, ôîìóöÿùôô ðúāô÷ô ýĀñüìî. 

Co 

https://kratkoe.com/znachenie-metallov-v-zhizni-cheloveka-i-prirode
https://kratkoe.com/znachenie-metallov-v-zhizni-cheloveka-i-prirode
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ɺʅʋʊʈʀʉʌɽʈʅʆɽ ɿɸʄɽʑɽʅʀɽ ʍʃʆʈɸ ɺ ʇʋʈʇʋʈɽʆʉʆʃʀ ʉʦ (ɯɯɯ) ʅɸ ɸʄʀʅʆʂʀʉʃʆʊʓ, 

ʀʍ ʇʈʆʀɿɺʆɼʅʓɽ ʀ ɼʀʇɽʇʊʀɼʓ 

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʧʨʦʮʝʩʩʘ ʟʘʤʝʱʝʥʠʷ ʭʣʦʨʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʩʬʝʨʝ 

ʢʦʤʧʣʝʢʩʘ [Co(NH3)5Cl]Cl2 (ʧʫʨʧʫʨʝʦʩʦʣʠ) ʥʘ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʠʭ ʧʨʦʠʟʚʦʜʥʳʝ ʠ ʜʠʧʝʧʪʠʜʳ: Gly, Ala, Val, 

Glu, H-Glu(OMe)OH, Z-Glu-OH, Z-Val-OH, Z-Gly-Gly-OH, Z-Gly-Val-OH. ɔ-ʄʝʪʠʣʦʚʳʡ ʵʬʠʨ ʛʣʫʪʘʤʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ ʙʳʣ ʧʦʣʫʯʝʥ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʛʣʫʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ ʤʝʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʭʣʦʨʠʩʪʦʛʦ ʪʠʦʥʠʣʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʠʧʝʧʪʠʜʘ ʢʘʨʙʦʙʝʥʟʦʢʩʠʛʣʠʮʠʣ-ʛʣʠʮʠʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʭʣʦʨʘʥʛʠʜʨʠʜʥʳʡ ʤʝʪʦʜ. ɸʥʘʣʦʛʠʯʥʳʤ ʧʫʪʝʤ ʙʳʣ ʧʦʣʫʯʝʥ ʢʘʨʙʦʙʝʥʟʦʢʩʠʛʣʠʮʠʣ-ʚʘʣʠʥ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʧʫʨʧʫʨʝʦʩʦʣʴʶ ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʱʝʥʠʝ ʘʪʦʤʘ ʭʣʦʨʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʩʬʝʨʝ 

ʢʦʤʧʣʝʢʩʘ [Co(NH3)5Cl]Cl2. ʉʦʩʪʘʚ ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚʥʫʪʨʠʩʬʝʨʥʳʤ ʟʘʤʝʱʝʥʠʝʤ, 

ʜʦʢʘʟʳʚʘʣʠ ʵʣʝʤʝʥʪʥʳʤ ʠ ʛʨʫʧʧʦʚʳʤ ʘʥʘʣʠʟʦʤ. ʀʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʜʦʢʘʟʳʚʘʣʘʩʴ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ. ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʩʚʷʟʠ ʩ ʜʦʥʦʨʥʳʤʠ ʛʨʫʧʧʘʤʠ ʣʠʛʘʥʜʦʚ ʙʳʣʠ ʩʥʷʪʳ ʀʂ-ʩʧʝʢʪʨʳ 

ʧʦʣʫʯʝʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʅʘ ʀʂ-ʩʧʝʢʪʨʘʭ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ (ʥʘ 

ʧʨʠʤʝʨʝ ʩʧʝʢʪʨʘ [Co(NH3)5Gly]Cl2: 480 ʩʤ
-1
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʤʠʥʦʢʠʩʣʦʪʳ, ʧʨʦʠʟʚʦʜʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪ, ʜʠʧʝʧʪʠʜʳ, ʧʫʨʧʫʨʝʦʩʦʣʴ ʢʦʙʘʣʴʪʘ, 

ʚʥʫʪʨʠʩʬʝʨʥʦʝ ʟʘʤʝʱʝʥʠʝ 
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ßÐÖ. 542.8;615.2;578  
ÜÌÝÞÌÙÔÇÚÔ ÐÚÜßÏÔÔ à×ÚÜÌÔ ÞÚÆÔÖÔÝÞÚÙ ÎÌ àÌæÚ×ÙÚÖÔÔ 
ÍÔÚ×ÚÏÔÔ ÚÙÇÚ ÐÌÜ ØÔÝÚ×Ô ÝRATEGUS TURKESTANICA, ÝRATEGUS 

PONTICA, PRANGOS PABULARIA , ARTEMISIA  ANNUA , ARTEMISIA  
VACHANICA  

 
ÜìĕôøĒ àìüĕúð1, Öìüôøúî à.ß2. äìüúûúî à. Ý3., ÙÿĆøúùúî Ý. Ü3.,  

ÜìĔìíóúðì Ý.Ô2., Íúíúóúðì Ð2. 
1Ìöìðñøôċô øô÷÷ôô ô÷øĕúô ÞúĔôöôýþúù, 

2ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù, 
3Øÿìýýôýìô ô÷øôĊ þìĕėôėúþôô µØìüöìóô ôùùúîìþýôúùôô áôþúĊ ÞúĔôöôýþúù úôð íì 

øìĕýÿ÷úþô þìíôĒ½, Ìöìðñøôċô øô÷÷ôô ô÷øĕúô ÞúĔôöôýþúù 
 

Üìýþìùôĕú ðìü ðìîúøô ĀìĆú÷ôċþô ĕìČþôìĄúù ðÿ ùìøÿð øñþìíú÷ôþĕúüú ýôùþñó 

øñùìøúċùð. Øñþìíú÷ôþĕúô ċöÿøì ðìü ĕìøì ùìøÿðô üìýþìùôĕú îúāÿüðì, úùú îìóôĀì 
îì Āÿùöýôċĕúô ÿøÿøôüú ôĔüú øñöÿùìùð îì ùúüìýúôô øñþìíú÷ôþĕúô ċöÿøì íúôýô 
øìüïô üìýþìùĒ øñïìüðìð. Øôýú÷ô øñþìíú÷ôþĕúô ċöÿøì ôùĕú ýìĀñðìĕú, ėìùðĕú, 
öôý÷úþìĕúô ùÿö÷ñôùĒ îì ÷ôûôðĕú Ąÿðì øñþìîúùìùð. Øñþìíú÷ôþĕúô ðÿĊøì ðìü ïÿüĘĕô 
øìāýÿýô üìýþìùôĕú îúāÿüðì, úùĕú ðúüúô îìóôĀì îì Āÿùöýôċĕúô øìāýÿý øñíúĄìùð. 
Øôýú÷ô øñþìíú÷ôþĕúô ðÿĊøì ì÷öì÷úôðĕú, þñüûñùĕú, Ā÷ìîúùúôðĕú, ûú÷ôĀñùú÷ĕú, 
ï÷ôöúóôðĕú, þìùôùĕú, öÿøìüôùĕú, ÷ôïùìùĕú îì Ďìõüìĕú Ąÿðì øñþìîúùìùð. ÍôýČüñ ìó 
øñþìíú÷ôþĕúô ðÿĊøì ìó Ĕôĕìþô íôú÷úïĒ ĀìĆú÷ íÿðì, ðúüúô āúýôċþĕúô øÿĕôøô 
Āìüøìöú÷úïĒ øñíúĄìùð.  

Ýôùþñó îì óìāôüìĄìîôô øúððìĕúô ĀìĆú÷ô íôú÷úïĒ ðìü üìýþìùôĕú ìó úøô÷ĕúô 

ïÿùúïÿùô þìíôĒ, Ąìüúôþô ôė÷ôø, øìĕì÷ô ĔúõïôüĄìî, úíÿ āúö, üÿĄùúĒ îì íôýČü 
Āìöþúüĕúô ðôïìü îúíìýþì øñíúĄìð. Ìó ôù ÷ôĕúó Ąìüúôþô øÿýúôðô ôė÷ôø îì āúöô 
ÞúĔôöôýþúù ôøöúùôċþ øñðôĕìð, öô ðìü þìüöôíô üìýþìùôĕú íôýČü øúððìĕúô ìó Ĕôĕìþô 
íôú÷úïĒ ĀìĆú÷ óìāôüì ïìüðìùð. Ðìü ìõùô ĕú÷ øúððìĕúô ĀìĆú÷ô íôú÷úïôô 
üìýþìùôïôüú ĕìøăÿù ìĄČô āúø ðìü ýúĕìĕúô ìþþúüĒ, úüúôĄĒ, āÿüúöîúüĒ, ðúüÿýúóĒ, 
āôøôċ, þôí îì Ďìõüìĕú îìýñĆ ôýþôĀúðì øñíìüìùð. [1,2,21]. 

Ìó óìøúùĕúô ėìðôø, üìýþìùôĕúô ðúüÿïĒ ìó Ĕôĕìþô Āÿùöýôċĕúô þìùóôøöÿùìùðìô 
ôøøÿùôô āÿð íìü óôððô îôüÿýĕú, íìöþñüôċĕú, óìùíĘüÿĎĕú, ýìüìþúù, ðô÷ÿ üìïĕúô 

āÿùïìüð îì óôððô ô÷þôĕúí ûúþñùýôì÷ô íÿóÿüï ùôĄúù ðúðììùð. éĆþôėúð íì ùôóúøô 
þìíôíúùô þôííô āì÷ėĒ ðìü þĘ÷ô ìýüĕúô óôČð íì þÿĀìõ÷ô íìüüìýôô îúėñĆíôùúùì, 
þìĔüôíìô ðúôøĒ îì ýìùĔôĄô øÿùþìóìøô úùĕú ìó ċö ùìý÷ íì ùìý÷ô ðôïìü ïÿóìĄþììýþ. 
Üìýþìùôĕúô ðúüÿïĒ úðìþìù ðúüúô úøñāþìĕúô øÿüìööìíô ûìõîìýþìïôĕúô ìó Ĕôĕìþô 
íôú÷úïĒ ĀìĆú÷ íÿðì, úùĕú ùôýíìþìù ìó āÿð óìĕüùúöôô ûìýþìüüú óúĕôü øñùìøúċùð. [1]. 

Æÿøĕÿüô ÞúĔôöôýþúù ðúüúô Ā÷úüìô íúõ íÿðì, øôėðúüô óôČðô ïÿ÷ÿ ïôČĕĕúô 
ðúüÿïĒ ðìü ĕÿðÿðô Æÿøĕÿüôô øú øñüĘċùð. Ìó ôù üĘ úøĘóôĄô ú÷ìøô ùìíúþúþüú ùì 
íúċð þìøúøĄÿðì ĕôýúíôð, óñüú ðìü ìõùô óìøúù ėôýøô ùôýíìþìù öìøô üìýþìùôĕúô ðìü 
Ā÷úüìô ÞúĔôöôýþúù üĘċùðì, ċĆùñ ìó 4500 ùìøÿðô üìýþìùôĕúô ú÷Ē, þìėüôíìù 1500 
ùìøÿðô úùĕú ðúüÿïĒ íÿðì, 30 Āúôóô úùĕú ìó Ĕúùôíô ú÷ôøúùô îìþìùĒ îì āúüôĔĒ 
úøĘāþì Ąÿðììýþ. [1,2]. 

Þú ĕú÷ ìöýìüô øìüðÿø ðìü ÞúĔôöôýþúù íì ïôČĕĕúô ĄôĀúíìāĄ ĕìøăÿù Ąìö÷ô 
ýÿùùìþôô þôííôô āÿð íìüúô ûñĄïôüĒ îì þìíúíìþô íñøúüôĕúô íñĕðúĄþĒ þìöċ 
øñöÿùìùð. Øìāýÿýìù üìýþìùôĕúô ðúüÿïĒ íìüúô øìüðÿøô øìĕì÷ ùìėĄô öì÷úù 
íúóôðììùð. Íìüúô øôýú÷, ÌíĘì÷Ē ôíùô Ýôùú óôČðì ìó 750 ùìøÿðô øúððìĕúô 
ðúüÿîúüôô üìýþìùôïĒ, ĕìõîúùúþĒ îì øôùñüì÷ôüú ðìü öôþúíô āÿð µÉúùÿùô þôí½ 
þìîýôĀ öìüðììýþ, öô íôýČüñ ìó úùĕú íì Āìüøìöúûñċô ðìî÷ìþĕúô ïÿùúïÿù îúüôð Ąÿðì, 
þú ĕú÷ ôýþôĀúðì øñĄìîìùð.  

Îúíìýþì íì ôù, úøĘóôĄ, þìĕôċô Ąìö÷ô ðúüÿîúüôô îìþìùĒ îì ô÷øìù ìýúýùúö 
ùìøÿðìùô üìýþìùôĕúô ðúüÿïôô Ā÷úüìô ÞúĔôöôýþúù ċöñ ìó ýìøþĕúô ìĀóì÷ôċþùúöô 
ýúĕìô ðúüÿýúóĒ íì ĕôýúí øñüìîìð. 
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Íú ðìüùìóìüðúĄþô ììøøôċþô ýúìô ýìùúìþ ðìü ì÷÷ô øìýĆì÷ìúô ôþôýúðôîÿ 

ôĔþôøúĒ îì þìĆýôýô úõúô öúüĒ ìó þìüìĀô Ìýúýïÿóúüô ýÿ÷ÿ îìðìþô øô÷÷Ē - 

ÛñĄîúô øô÷÷ìþ, Ûüñóôðñùþô Æÿøÿüôô Þúôöôýþúù øÿþìüìø éøúøì÷Ē Üìøúù ðìü 

ûìČøô ýú÷ô 2018 íì ØìĔ÷ôýô Ú÷Ē ûñĄùôúð ùìøÿðìùð, öô ýìùúìþôöÿùúùôô íúýÿüĆìþô 

öôĄîìü ìðìĀô ăúüÿøô øô÷÷Ē ĉĆ÷úù öìüðì Ąìîìð.  
ëöñ ìó ĕìðìĀĕúô ìýúýôô ýúĕìô ĀìüøìþýñîþĒ ôù öúüöìüðô øìîúðô ðúüÿîúüôô 

ùìîĆô îìþìùôô íìüúøìðìĄúù üìýþìùïĒ, üìėúíìþûìóôü îì ôîìóöÿùìùðìô øìĕýÿ÷úþô 
ýúðôüúþĒ íì ĕôýúí øñüìîìð.  

Øìėýìðô øìėú÷ì: Ðìü ôù íìüüìýĒ øú āÿýÿýôċþĕúô ĀôþúāôøôċîĒ îì ĀìĆú÷ùúöôô 
íôú÷úïôô ċö ėìþúü üìýþìùôĕúô ðúüÿïôô ÞúĔôöôýþúùüú øìîüôðô úøĘóôĄ ėìüúü ðúðñø.   

Ðìü íìõùô üìýþìùôĕúô ðúüÿîúüĒ îì íñüÿù ìó ĕÿðÿðô úùĕú üìýþìùôĕúô Ĕôùýô 
ðÿ÷úùì (Crataegus L.), öô ðúüúô øúððìĕúô ĀìĆú÷ô íôú÷úïôô íì ýôùĀĕúô ïÿùúïÿùô 
ûìõîìýþìĕúô āôøôċîĒ øìùýÿííÿðì, øìîėñô øìāýÿýüú ôĄĎú÷ øñöÿùìùð. Ùìøúċùðìïúùô 

ôù Ĕôùý ìó øÿððìþĕúô þ÷úù ðìü ìøì÷ôċô þôííĒ ìøăÿù ðìîúô ðô÷ÿ üìïú íú þìĆýôüô 

úüúøôíìāĄìùðì ôýþôĀúðì íÿüðì øñĄìîìùð [22]. Úùú þìĆýôüô öìüðôúþúùôöĒ, 

óôððôìüôþøĒ îì ïôûúþñùóôî ðúüìùð [1,3,4,7]. Ô÷úîì íìü ôù, þìĆýôüô øÿýíìþô ðÿ÷úùì 
íì ìþñüúýö÷ñüúó îì ýôýþñøìô øìüöìóôô ìýìí, ôùăÿùôù øìîĔÿðôċþô þìĆýôüô 

ûñĄúíüúùôô úù íì ìõð ïôüôĀþì Ąÿðììýþ. [1,5,8]. Ðúüÿúô ðĘ÷úùìïĒ ðìü íìðìù ĔìøĆ 

ùìøñĄìîìùð, úùú þìĆýôüô øĘĆþìðô÷ ðúüìùð, îì÷ñ þìĆýôüô þìíúíìþôô úùĕú þìùú 

ìùïúøô ôýþôĀúðìô ðìüúóøÿððìþ óúôü øñïìüðìùð. 
Þìĕ÷ô÷ô ìðìíôČþô ô÷øĒ ùôĄúù øñðôĕìùð, öô ðìü ÞúĔôöôýþúù 11 ùìøÿðô ðĘ÷úùì 

øñüĘċð. Øú ðÿ ùìøÿðô ðĘ÷úùìüú: (Crataegus L), ðĘ÷úùìô þÿüöôýþúùĒ (üìýøô 1 
(Ýrategus turkestanica Pojark.)) îì ðĘ÷úùìô   ûúùþôöôüú (üìýøô 2 (Ýrategus pontica Ý. 
Koch)) íôùúíìü ýìíìíô íú øôėðúüô óôČð üĘõôðìùìĄúù øìîüôðô úøĘóôĄ ėìüúü ðúðñø. 
[2]. 

 
Üìýøô 1. Øñîìô ðĘ÷úùìô þÿüöôýþúùĒ (Ýrategus turkestanica Pojark.) 

 
Üìýøô 2. Øñîìô ðĘ÷úùìô   ûúùþôöĒ (Ýrategus pontica Ý. Koch) 
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Íì ýôĀìþô úíĆñöþô úøĘóôĄô āôøôċîĒ ìĄČô āÿĄöô øñîìĕúô ðĘ÷úùìô þÿüöôýþúùĒ 
(Ýrategus turkestanica Pojark.) îì ðĘ÷úùìô   ûúùþôöĒ (Ýrategus pontica Ý. Koch) 
ôýþôĀúðì íÿüðì Ąÿð. Íìüúô øÿìõċù öìüðìùô Ā÷ìîúùúôðĕú ðìü ìĄČô āúøô øñîìô 
ðÿ÷úùìô þÿüöôýþúùĒ îì ðĘ÷úùìô   ûúùþôöĒ þìúøÿ÷ô ýôìùôðôùĒ îì þìúøÿ÷ íú ôĄėúü 
ôýþôĀúðì íÿüðì Ąÿð [3,6]. Øÿìõċù öìüðì Ąÿð, öô øñîìĕú ðúüúô ûìõîìýþìĕúô 
Ā÷ìîúùúôðĒ øñíúĄìùð. Íìüúô ìõùôċþôöÿùúùôô āôøôċîôô ìĄČô āúøô µøñîìĕú½ ìó üÿô 

Ā÷ìîúùúôðú, āüúøìþúïüìĀôċ ðìü ìíìþô þÿùÿö, íú ôýþôĀúðì ìó øúððìô Ąúôð (0,1% 

ÙÝÐ ïôûñüúóôð), øÿîúĀôô ÿýÿ÷ô ûñĄùôúðöìüðìô ðúüÿùúøìô ðìî÷ìþôô ùìĄüô XI íì 
Ĕú úîìüðì Ąÿð [3,6]. Øôėðúüô Ā÷ìîúùúôðĕú ìó üĘô ïôûñüúóôð ðìü øñîìĕúô ðĘ÷úùìô 
þÿüöôýþúùĒ (Ý. turkestanica) 0,15 % îì ðĘ÷úùìô   ûúùþôöĒ (Ý. pontica) 0,13 %-üú þìĄöô÷ 
ðúðìùð. 

Çìøôù þìîü, ðìü ùìþôĔìô þìĕ÷ô÷ô øìĆ÷ÿøúþĕúô íì ùìĄü üìýôðì þìĕėôė öìüðì 
Ąÿð, öô C. turkestanica îì Ý. pontica íìüúô þìĕôċô ðúüÿĕú øìùíìô úċùðìðúü íì ĕôýúí 

øñüìîìð. Ðìü þìĕôúþĕúô ĀìüøìöúïùúýþĒ øÿėìüüìü öìüðì Ąÿð, öô ìĄČô āúøô 

øñîìĕúô C. turkestanica îì Ý. pontica ðúüúô Ā÷ìîúùúôðú íÿðì, ĔÿóĆô ìýúýôô øìĔøô 

Ā÷ìîúùúôðúô úùüú ôĀúðìöÿùìùðì ïôûñüúóôð íì ĕôýúí øñüìîìð. 
Üìýþìùôô ĊĎìù (üìýøô 3 (Prangos pabularia)) ðìü ÞúĔôöôýþúù óìāôüìĕúô íúõ 

ðúüìð. Øúððìĕúô ĀìĆú÷ô íôú÷úïôô üñĄìô ĊĎìùüú Ĕÿðú ùìøÿðì, ýúāþúüô 10 øúððìĕúô 
þìüöôíô āôøôċîôô úùüú þìĕėôė ùìøÿðñø. Íúüô ìîîì÷ ðìü þìüöôíô üñĄìô ĊĎìù 
ýúāþúüô ùìîô āôøôċîôüú ôĀĄú ùìøÿðñø, öô ùúøô úùüú ĊĎìùôù Ì ïÿóúĄþñø [9]. 

 

 
Üìýøô 3. Üìýþìùôô ĊĎìù (Prangos pabularia) 
Ô÷úîì íìü ôù, þìüöôíô āôøôċîôô üìîĎìùô ĉĀôüôô üñĄìô ĊĎìùô ðìü ÞúĔôöôýþúù 

üÿċùðì úøÿāþì Ąÿð. Ðìü þìüöíô üìîĎìùô ĉĀôüôô üñĄìô ĊĎìù 42 ûìõîìýþìïôĕú øÿìõċù 
öìüðì Ąÿðìùð, öô ĔÿóĆĕúô ìýúýôô úù 5- ûñùþô÷Ăôö÷úïñöýì-1,3-ðôñù (44,6%), øñùþúù 
(12,6%), 1-þüôðñþýôù (10,9%) îì úýþú÷ (6,0%) øÿìõċù öìüðì Ąÿðìùð. 

Þìĕėôėúþĕúô ùôĄúù ðúðìùð, öô üìîĎìùô ĉĀôüôô ìó üñĄìô P. pabularia 
ïôüôĀþìĄÿðì, ėúíô÷ċþô íì÷ìùðô óôððô ðôìíñþĒ ðúĄþì, Āñüøñùþô ÜÞÜ-1Î ðìü ĕÿðÿðô 
öúùýñùþüìþýôċô IC50 0,06¹0,01øï/ø÷ ėìþĆ øñýúóìð, öô ôù ùôýíìþ íì íÿóÿüïôô öúùþüú÷Ē 
øÿýíìþ (ôùïôíôþúüô PTP-1B) (IC50 1,46 øöï/ø÷) íôýþÿ ûìùĔ øìüúþôíì óôČðþìü ìýþ. 
ÙìþôĔìĕúô íì ðìýþ úøìðì ìó úù ïÿîúĕô øñðôĕìùð, öô üìîĎìùô ĉĀôüôô ìó üñĄìô ĊĎìù 
íìðìýþúøìðì íìüúô úøúðìýúóôô øìîúðô óôððô ðôìíñþĒ øìùíìô úċùðìðúü íì ĕôýúí 
øñüìîìð [10]. 

ØÿîúĀôėô øìùíìĆĕúô ô÷ø îìþìùô ìý÷ôô ùìøÿðĕúô Artemisia ÚýôČô ØìüöìóĒ 
øñíúĄìð [11]. Ðìü ùìîíìþô āÿð, ùìøÿðĕúô Artemisia ðúüúô øìùíìĆô íúõô øúððìĕúô 
ĀìĆú÷ô íôú÷úïĒ øñíúĄìùð. Øôýú÷ô îúóñĕÿ üìîĄìù - ôù øúððìô ìüþñøôóôùôù 
øñíúĄìð, öô úùüú ìýúýìù ìó þìüöôíô üìýþìùôô Artemisia annua Ĕÿðú öìüðì øñïôüìùð 
îì íìüúô þìíúíìþô íñøúüôô îìüìĔì îìýñĆ ôýþôĀúðì øñíìüìùð.  

Ìüþñøôóôùôù øìîúðñ øñíúĄìð, öô Ĕúùô øô÷÷ôúùĕú úðìøúùüú ìó íñøúüôô îìüìĔì 

ùìĔúþ ðúðììýþ. Ýú÷ô 2015, ûüúĀñýýúüô ãôù êĊ Þÿ Ĕúôóìô Ùúíñ÷ôüú ðìü ýúĕìô þôí 
(Āôóôú÷úïôċ), íìüúô öìĄĀô øú÷ñöÿ÷ìô ìüþñøôóôùôù íì ðìýþ úîìüðììýþ [12]. 
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áúýôċþĕúô óôČðô Āìüøìöú÷úïôô ìüþñøôóôùôù ìó ėìíô÷ô óôððôûìüìóôþĒ, óôððôîôüÿýĒ, 
óôððôíìöþñüôċîĒ, óôððôóìøíÿüÿĎĒ, óôððôô÷þôĕúíĒ îì Ďìõüìĕú ôýíúþ Ąÿðììýþ. 
ÙìþôĔìô þìĕėôėúþĕúô óôČðô ú÷ôøúù ùôĄúù øñðôĕìùð, öô ìüþñøôóôùôù ėúíô÷ċþô 
íì÷ìùðô ìó íìõù íÿüðìùô íôýČü ùìøÿðô ĕÿĔìõüìĕúô ýìüìþúùôüú ðúĄþì, íìüúô 
øÿú÷ôĔìô íñøúüúôĕúô ðôìíñþô ėìùð, ĀìüíñĕĒ îì  ûôüĄìîôô íìüøìĕì÷ ùôó ýÿðøìùð 
øñíúĄìð [13]. 

ÙìþôĔìô öúüĕúô ô÷øĒ-þìĕėôėúþôô ú÷ôøúùô Ìöìðñøôċô ô÷øĕúô Æÿøĕÿüôô 
āì÷ėôô áôþúõ ùôĄúù ðúðììýþ, öô ĉöýþüìöþô ýûôüþôô Artemisia annua ėúíô÷ôċþô 
íì÷ìùðô óôððô îôüÿýô þúĔðúüô SARS-CoV øñíúĄìð [14]. Ú÷ôøúùô Ôùýþôþÿþô 
öú÷÷úôðĕú îì ôùþñüĀñõýô Øìöý Û÷ìùö (Ú÷øúù) îì ïÿüĘĕô þìĕėôėïìüúùô Ðìùôċ ðìü 
ĕìøöúüĒ íú Ąôüöìþô Ìøüôöúôô Artemi Life þìýðôė öìüðììùð, öô ĉöýþüìöþĕúô úíĒ îì 
ýûôüþôô üìýþìùôô Artemisia annua íìü óôððô îôüÿýô þúĔðúü āñ÷ñ ĀìĆú÷ øñíúĄìð [15]. 

ëöñ ìó øÿĕôøþìüôù üìýþìù ôù Artemisia annua ìýþ, öô úù øÿþì÷÷ôė íì úô÷ìô 
øÿüìööìíïÿ÷úù øñíúĄìð. Üìýþìùôô Artemisia annua ïôČĕô ċöýú÷ì íÿðì, ðìü 
ÞúĔôöôýþúù íú ùúøĕúô íÿüĎÿù, ïìùðìĔúüĘí, ïúîĔúüĘí øìĆ÷ÿø ìýþ (üìýøô 4) îì ðìü 
ùúĕôċĕúô ùìíúþúþôô Çôýúüÿ Ðìüîúó, ÞúĔôöôýþúùô ĔìùÿíĒ îì ýìüïìĕô ðìüČô Ýôü ðìü 
íì÷ìùðôô ìó 400 þú 3000 øñþü ìó ýìþĕô íìĕü øñüĘċð [16]. 

 

 
Üìýøô 4. ÏôČĕô íÿüĕô íÿüĎÿù (Artemisia annua)  

 
Ú÷ôøúùô þúĔôö ìó øìîĔÿð íÿðìùô øúððìô ĀìĆú÷ô íôú÷úïĒ - ìüþñøôóôùôù ðìü 

þìüöôíô ċö ėìþúü ùìøÿðĕúô ìüþñøôóôċĕúô ðìü ÞúĔôöôýþúù üĘċùðì ôþô÷úĆ ðúðì 
íÿðìùð [17]. Øÿìõċù öìüðì Ąÿð, öô øôėðúüô ìüþñøôóôùôù ðìü þìüöôíô üìýþìùôô āÿĄö 
öìüðìĄÿðìô Artemisia annua íì 0,45% îì ðìü Artemisia vachanica íì 0,34% íìüúíìü ìýþ. 
Þìüöôíô üìîĎìùĕúô ĉĀôüôô üìýþìùôĕúô Artemisia annua îì Artemisia vachanica ðìü 
ÞúĔôöôýþúù üĘċùðì (üìýøô 5) ùôó úøÿāþì Ąÿðììùð [18,19].  

 
Üìýøô 5. ÏôČĕô ċĄúùô îìāúù (Artemisia vachanica) 
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Ìüþñøôóôùôù íì ïÿüÿĕô ýñýöîôþñüûñùĕúô ÷ìöþúùĒ Ąúøô÷ íÿðì, ðìü ýúāþúüô úù 
íìùðĕúô ĉûúöýôðĒ îì ĉùðúûñüúöýôðĒ øìîĔÿð øñíúĄìùð, öô øìĕó ôù ėôýøìþô 
øú÷ñöÿ÷ìô ìüþñøôóôùôù, ĀìĆú÷ôċþô íôú÷úïôô úùüú þìĆøôù øñýúóìð (üìýøô 6). 

 
Üìýøô 6. Ýúāþúüô āôøôċîôô ìüþñøôóôùôù 
Íúċð öìõð öìüð, öô ìüþñøôóôùôù îì ĕúýô÷ìĕúô úùüú íú üúĕô ýôùþñþôöĒ îì 

íôúþñāùú÷úïĒ ùôó ĕúýô÷ øñùìøúċùð, öô ìó ùôïúĕô íñāìþìüĒ îì óìĕüùúöĒ íì 
ìüþñøôóôùôùô þìíôĒ íìüúíìü Ąÿðì ùìøñþìîúùìùð. äìüúôþĕúô þìíôôô āúýô 
Æÿøĕÿüôô ÞúĔôöôýþúù, āÿýÿýìù þñĆðúðô óôČðô üĘóĕúô úĀþúíĒ ðìü ðìîúøô ýú÷, ôøöúù 
Āìüúĕìø øñúîìüìùð, öô üìîìùðô íôúýôùþñóô øúððìĕúô ĀìĆú÷Ē íôú÷úïĒ, ìó úù Ĕÿø÷ì 
ìüþñøôóôùôù, íúĄôððìþ ïÿóìĄþì, ðìü üìýþìùôĕú óìāôüì ïìüðìùð.     

 éöýþüìöþô ýûôüþôô ðÿ ùìîĆô ìüþñøôóôċĕúô ðìü Æÿøĕÿüôô ÞúĔôöôýþúù üÿċùðì, 
Artemisia annua îì Artemisia vachanica aó ėôýøìþô üÿõô óìøôùôô üìýþìùôĕú ðìü 
úóøúôĄïúĕô Øÿìýýôýìô ô÷øôĊ- þìĕėôöúþôô "Øìüöìóô ôùùúîìýôúùôô áôþúĊ 
ÞúĔôöôýþúù úôð íì øìĕýÿ÷úþô þìíôĒ"-ô Ìöìðñøôċô øô÷÷ôô ô÷øĕúô ÞúĔôöôýþúù, ðìü 
Ąìüúôþô ìýñûþôöĒ þìõČü öìüðì Ąÿðììùð. Íú ĕìøöúüĒ íú ðÿāþÿüúùô íñøúüāúùìô 
øìüöìóôô ùúĕôċô ¾îúù íì 30 íñøúü (19 øìüð îì 11 óìù), öô íú ùôĄúùìĕúô íñøúüôô 
îôüÿýô þúĔðúüô COVID -19 ðìü ĕÿðÿðô ùúĕôċô ¾îúù íôýþìüĒ ïìĄþì íÿðìùð, ìó 
ĉöýþüìöþĕúô üìýþìùôĕúô Artemisia annua (20 íñøúü) îì Artemisia vachanica (10 íñøúü) 

íú øôėðúüô 150 øï ā 3 øìüúþôíì íìĆðô āüúö, (ôāþôČüìù, íú āúĕôĄô āÿðô øìüôóúù) 
ôýþôĀúðì íÿüðì Ąÿð. Ýôùÿ ýú÷ô øìüôóúùñ, öô ìó ĉöýþüìöþĕú ôýþôĀúðì íÿüðììùð, ìó 30 
þú 75 ýú÷ìüú þìĄöô÷ øñðúðìùð, öô íñĄþìüô úùĕú ðúüúô íñøúüôĕúô ĕìøüìðôĀ ìó 
ėìíô÷ô ĀìüíñĕĒ, ðôìíñþô ėìùð, ĀôĄúüíì÷ìùðĒ îì íñøúüôĕúô Ąìðôðô þì÷āìðúù 
íÿðìùð. Íñøúüúù (íú ôýþôýùúô 6 íñøúü) íú ô÷úîì ìó ĉöýþüìöþĕúô ðìü íú÷ú óôöü 
ïìüðôðì, øìîúðĕúô óôððôîôüÿýĒ ôýþôĀúðì øñùìøÿðìùð. ÙìþôĔìô þìíúíìþ íì ùìóðôöôô 
93% øÿýíĒ íìüúøìð. ÚøĘóôĄĕú ùôĄúù ðúðìùð, öô ĕìüúüìþô íìðìùô íñøúüúù îì 
ùìĀìýþìùïôô úùĕú íìĆðô ôýþñĆøú÷ô Ąôüìĕú ûìý ìó 30-40 ðìėôėì íì þìîüô ùìóìüüìý 
íìüþìüìĀ øñïìüðìð. Ìïìü Ąìö÷ô üÿðìïôô íñøúüĒ (öôĄñăùúïú Āúüøì) íúĄìð, 
ðìüÿùüìîôüú óÿð íìüþìüìĀ øñýúóìð. Íúċð āúþôüùôĄúù öìüð, öô íñøúüúùñ íÿðìùð, öô 
ăìùðýú÷ìĕú íñøúüôĕúô øÿóøôùô ýôýþñøìô ĕúóôøìüú ðúĄþìùð îì ðìü üìĀþô ôýþñĆøú÷ô 
ĉöýþüìöþĕúô üìýþìùôĕúô Artemisia annua îì Artemisia vachanica íñøúüôĕúô øÿóøôùô 
úùĕú íìüþìüìĀ ïìüðôðìùð. Ôùăÿùôù ðìü íñøúüúùñ, öô ðúüúô øìüôóôô Ąìðôðô 
þì÷āìðúù íÿðìùð, íìĆð ìó ôýþñĆøú÷ô ĉöýþüìöþĕúô üìýþìùôĕúô Artemisia annua îì 
Artemisia vachanica, íñĕíÿðĒ øÿĄúĕôðì öìüðì Ąÿð. ÙìþôĔìĕúô íì ðìýþúøìðì ú÷ôøúùüú 
îúðúü øñýúóìð, öô úøĘóôĄô úċùðìô ìüþñøôóôùôùüú íìüúô øÿú÷ôĔìô íñøúüôĕúô 
øÿóøôùô ýôýþñøìô ĕúóôøì üĘô öúü ïôüìùð. áúýôċþĕúô āÿíô ĉöýþüìöþĕúô üìýþìùôĕúô 
Artemisia annua îì Artemisia vachanica ðìü úù ìýþ, öô íì íñøúüôĕúô ĕìøüìðôĀ íì 
øúùìùðô ĀôĄúüíì÷ìùðĒ, ðôìíñþĒ ėìùð, ðôėėô ùìĀìý, íüúùāôþô øÿóøôù þìĆýôüô 
ô÷úîìïĒ íì îÿĔÿð ùìøñúüìùð. 

Þìĕėôėúþô ðôïìüô ùìóìüìýýô ú÷ôøúùô øú ôù úøĘóôĄô ĀìĆú÷ôċþô 
óôððôðôìíñþôô øìîúðô µÙúîúíñþ½, öô ìó üñĄìĕúô ìùĔôíìüô ýìĕüúĒ, Ąôüôùíôċ îì 
øñîìô þìþÿø þìõČü öìüðì Ąÿðììýþ, øñíúĄìð. Øìîúðô µÙúîúíñþ½ þìĆýôüô íì÷ìùðô 
óôððôðôìíñþĒ îì ìùþôúöýôðìùþôüú ðìü Ąìüúôþĕúô in vitro îì in vivo ðìü îúċô 5 ø÷/öï 
ùôĄúù ðúðìùð. Íìüþìüôô ðôïìüô øìîúðô µÙúîúíñþ½ ðìü úù ìýþ, öô úùüú øñþìîúù 
ĕìøăÿù øìîúðô Ďôóúôô þìíôô ôýþôĀúðì íÿüð [20]. 
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Üìýþìùôĕúô ðúüÿïôô Ā÷úüìô ÞúĔôöôýþúù ðìü ĕìČþ îì ýú÷ôøôô øìüðÿøô þúĔôö 
ùìėĄô øÿĕôø øñíúóìð îì øñýìóìð, öô íì þìîüô îìýñĆ ôýþôĀúðì íÿüðì Ąìîìð. 
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ÜÌÝÞÌÙÔÇÚÔ ÐÚÜßÏÔÔ à×ÚÜÌÔ ÞÚÆÔÖÔÝÞÚÙ ÎÌ àÌæÚ×ÙÚÖÔÔ ÍÔÚ×ÚÏÔÔ ÚÙÇÚ 
ÐÌÜ ØÔÝÚ×Ô ÝRATEGUS TURKESTANICA, ÝRATEGUS PONTICA, PRANGOS PABULARIA, 

ARTEMISIA ANNUA, ARTEMISIA VACHANICA  
Ðìü  øìėú÷ìô øìóöÿü úôð íì üìýþìùôĕúô ðúüÿïôô Ā÷úüìô ÞúĔôöôýþúù îì ĀìĆú÷ùúöôô íôú÷úïôô 

úùĕú, öô ðìü ĕÿðÿðô ÞúĔôöôýþúù îìýñĆ ûìù Ąÿðììùð, øìĆ÷ÿøúþ ðúðì øñĄìîìð. Ðìü Ā÷úüìô 
ÞúĔôöôýþúù ìó 4500 ùìøÿðô üìýþìùôĕúô ú÷Ē, þìėüôíìù 1500 ùìøÿðô úùĕú ðúüÿïĒ íÿðì, 30 Āúôóô úùĕú ìó 

Ĕúùôíô ú÷ôøúùô îìþìùĒ îì āúüôĔĒ úøĘāþì Ąÿðììýþ. ÞìîìĔĔô øú íñĄþìü íì þìüöôíô āôøôċîĒ, 
ĀìĆú÷ôċþô íôú÷úïĒ îì ðÿüùìøúô ôýþôĀúðìíìüôô þôííôô üìýþìùôĕúô Ýrategus turkestanica, Ýrategus 
pontica, Prangos pabularia, Artemisia annua îì Artemisia vachanica üìîúùì öìüðì Ąÿðììýþ.  

Öì÷ôðîúòìĕú: Üìýþìùôúô ðúüÿïĒ, ĀìĆú÷ôċþô íôú÷úï, Ýrategus turkestanica, Ýrategus pontica, 
Prangos pabularia, Artemisia annua, Artemisia vachanica, ïôûñüúóôð, ìüþñøôóôùôù, āÿýÿýôċþĕúô 
ĀôþúāôøôċîĒ. 

 

ʃɽʂɸʈʉʊɺɽʅʅʓɽ ʈɸʉʊɽʅʀʗ ʌʃʆʈʓ ʊɸɼɾʀʂʀʉʊɸʅɸ ʀ ʀʍ ɹʀʆʃʆɻʀʏɽʉʂɸʗ 

ɸʂʊʀɺʅʆʉʊʔ ʅɸ ʇʈʀʄɽʈɽ ʉRATEGUS TURKESTANICA, ʉRATEGUS PONTICA, PRANGOS 

PABULARIA, ARTEMISIA ANNUA, ARTEMISIA VACHANICA  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʷʭ ʬʣʦʨʳ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ ʠʭ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. ɺʦ 

ʬʣʦʨʝ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠʟ 4500 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʦʢʦʣʦ 1500 ʷʚʣʷʶʪʩʷ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ, ʘ 30% ʠʟʫʯʝʥʳ 

ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʫʯʝʥʳʤʠ. ʅʘʰʝ ʚʥʠʤʘʥʠʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ, 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʘʭ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʨʘʩʪʝʥʠʡ ʉrategus turkestanica, 

ʉrategus pontica, Prangos pabularia, Artemisia annua ʠ Artemisia vachanica. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʉrategus turkestanica, ʉrategus 

pontica, Prangos pabularia, Artemisia annua, Artemisia vachanica, ʛʠʧʝʨʦʟʠʜ, ʘʨʪʝʤʠʟʠʥʠʥ, ʬʠʪʦʭʠʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ. 

 

MEDICINAL PLANTS OF THE FLORA OF TAJIKISTAN AND THEIR BIOLOGICAL ACTIVITY ON 

THE EXAMPLE   OF ʉRATEGUS TURKESTANICA, ʉRATEGUS PONTICA, PRANGOS PABULARIA, 

ARTEMISIA ANNUA, ARTEMISIA VACHANICA) 

This article provides information about medicinal plants of the flora of Tajikistan and their biological 

activity, which are widespread in the territory of Tajikistan. In the flora of Tajikistan, out of 4500 plant species, 

about 1500 are medicinal, and 30% have been studied by domestic and foreign scientists. Our attention is focused 

(paid) on the chemical composition, biological activity and prospects for medical use of plants ʉrategus 

turkestanica, ʉrategus pontica, Prangos pabularia, Artemisia annua and Artemisia vachanica. 

Keywords: Medicinal plants, biological activity, ʉrategus turkestanica, ʉrategus pontica, Prangos pabularia, 

Artemisia annua, Artemisia vachanica, hyperoside, artemisinin, phytochemical properties. 
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ßÐÖ:615.2 
ÆÚÜÄ ÙÌØßÐÌÙÔ ÝÔÝÞÑØÌÔ ÌÎÞÚØÌÞÔÓÌÞÝÔëÖßÙÚÙÔÔ 

ÖÚØÛ×ÑÖÝÄ ÍÌÜÚÔ ÞÌÖØÔ×ÐÔÇÔÔ àÌæÚ×ÔëÞÔ àÌÜØÌÞÝÑÎÞÄ 
 

Íú÷þÿñîì Ü.Ö. 
ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

 
Øìėýìðô þìĕėôėúþ. Íì÷ìùð íìüðúĄþìùô ĀìĆú÷ôċþô øú÷ôċîĒ þìîìýýÿþô 

ôðúüìöÿùôô ýìøìüìùúöô üìîìùðĕúô ðúāô÷Ē. 
Øìîúðĕú îì ÿýÿ÷ĕúô þìĕėôėúþ. Þìĕėôėúþ íú ôýþôĀúðì ìó ìðìíôČþô ô÷øĒ îì 

óìāôüìĕúô ôùþñüùñþĒ ïÿóìüúùôðì Ąÿð. 
Çìøăÿù ÿýÿ÷ĕúô ìýúýôô þìĕėôėúþ ôýþôĀúðì Ąÿð: úøĘóôĄô ìðìíôČþô øìāýÿýô 

øñþúðĒ úôð íì ûüúí÷ñøìô þìĕėôėúþ, þìĕ÷ô÷ îì ĔìøĆíìýþô øìîúð, ÿýÿ÷ĕúô ïüìĀôöĒ-
þìĕ÷ô÷Ē ôýþôĀúðì Ąÿðìùð. 

ÙìþôĔìĕúô úøĘóôĄ îì øÿĕúöôøìô úùĕú. Ýôýþñøìô ôþþô÷úúþĒ (ÝÔ) íúċð ôøöúù 
ðôĕìð, öô ìĄČô øú÷ôüú ðôðì îì ôùþôāúí öÿùìð, ìó üĘõô Āñĕüôýþô øú÷ĕú ĕìüìöìþ 
öÿùìð ðìü ðúāô÷ô ċö ïÿüĘĕô øìĕýÿ÷úþ óñüïÿüĘĕĕú þìĄöô÷ öÿùìð îì ðìü üìîìùðô öúü íú 
øÿĄþìüĒ íìüúô óÿð ĔÿýþÿĔĘõô øìîúð öÿøìö öÿùìð. 

ÔøüĘó, ĀÿüĘĄìùðìïúù ċö ėìþúü ìýíúíĕúüú íìüúô íì÷ìùð íìüðúĄþìùô ýìðúėìþô 
øÿĄþìüôČù íìüúô ìĀóúôĄô ĀÿüĘĄ ôýþôĀúðì øñíìüìùð. ëöñ ìó úùĕú íìüùúøìĕúô 

þìāĀôĀô ùìøÿðĕúô ïÿùúïÿù øñíúĄìð. Ôùĕú ðìü íìü øñïôüìùð ûñĄíÿüðô þìí÷ôú˶þô 

øìĕðÿðô îìėþ; Ďìõü ìó ôù, öúüô ìîþúøìþĒ íú ðÿāþÿüúù þì÷ìí öìüðì øñĄìîìð.  

Ìøøú, íì ì˶õü ìó îìóôĀìĕúñ, öô íì ĕìøì ïÿùì ùÿėþìô ýìîðú øúùìùðìùð, ðìü 

þôĔúüìþô ðúüÿýúóĒ íôýČü üìîìùðĕúô øÿĄìāāìýô öúüĒ øìîĔÿðìùð, öô øÿùúýôíìþô 

ì˶õüôýþìùðìüþĒ îì ðôïìü ì÷ïúüôþøĕúô ĕì÷÷ô úùüú þì÷ìí øñöÿùìùð. 

Ðúüÿāúùìô ĄìíìöìîĒ íú ùìîĆĕúô øú÷ĕúô öì÷úù öúü øñöÿùìùð îì ėìüôí ĕìøì 
øú÷ĕúô ðúüÿāúùì øÿĕ÷ìþĕúô ôýþôĀúðìíìüô ðúüìùð. Ôù íì ýôýþñøìô ôþþô÷úúþĒ 
þì÷ìíúþĕúô øÿĄìāāìý øñïÿóúüìð, öô íúċð íìüúô ĕôýúí öìüðìùô øÿĕ÷ìþô 
ôýþôĀúðìíìüôô ċöăìùð ĕìóúü ìðìð Āÿùöýôċ ðúĄþì íúĄìð [11, ý. 88]. 

áÿýÿýôċþô ðôïìüô ùìîĆĕúô øú÷ô ðìü ðúüÿāúùì øìîĔÿðôċþô ċöăìùð ùìøÿðô ċö 
ðúüÿ øñíúĄìð: úù øñþìîúùìð ċö ðúüÿ ðìü Ąìö÷ĕúô ïÿùúïÿùô ôýþñĕýú÷Ē íúĄìð - ýûüñõ, 
ïñ÷, øì÷ĕìø, ĄìøĆăìðúüÿ, ĕìí ðìü îúċĕúô ïÿùúïÿù, ðúüÿĕú íìüúô öĘðìöúù, 
öì÷úùýú÷úù îì Ďìõüì. 

Ðúüÿāúùìĕú øÿîúĀôėô þì÷ìíúþô øñĆČüĒ, øìāýÿýìù ìïìü úùĕú øìĕýÿ÷úþô āÿðüú 
ðúĄþì íúĄìùð, ýìíþô ėìþĆôô ýô÷ýô÷ìîôüú ûñĄ øñíìüìùð. Ðìü ĕú÷ìþô úāôüôù, 
ýþìùðìüþ þìĆøôùô ĔìüìČùô øÿìõċùô öúü, ėúôðìĕúô ùôïúĕðúüĒ, ôùăÿùôù íìĕôýúíïôüôô 
þìüöôíô øúððìüú ðìü ìĄČô āúø ûñĄíôùĒ øñöÿùìð. Úù ðúüúô āÿýÿýôċþĕúô íì āÿð āúý 
ìýþ: ĕìøì ýô÷ýô÷ìĕúô ìĄČô āúø, øìîúðĕúô íì ðúüÿāúùì îúüôðĄìîìùðì ìó ùìóúüìþô 
ĕìþøôô îúüôðúþĒ øñïÿóìüìùð. 

Çìøìô ìøì÷ĕúô øìüíÿþ íì ėìíÿ÷, ôýþñĕýú÷, þìėýôøúþ, ìó Ĕÿø÷ì ùìóúüìþ, íì 
üìýøôČþô ýþìùðìüþĒ þìîýôĀ öìüðì øñĄìîìùð. Ùìóúüìþ þôíėô Āìüøìöúûñċ, øìĔøĘô 
ýþìùðìüþĕú îì ėúôðìĕúñ, öô ýôĀìþô øìîúðĕúô ðúüÿîúüôüú þìùóôø øñöÿùìùð, ìøì÷Ē 
öìüðì øñĄìîìð [1, ý.25]. 

Íì ĕìü ċö ýô÷ýô÷ì üìėìøô íñùìóôü ðúðì øñĄìîìð, þú ôøöúùô ĔìøĆúîìüôô 
ùúøïĘõô ĕÿĔĔìþĕúô ýô÷ýô÷ìô øìĕýÿ÷úþô þìõČüüú ðúĄþì íúĄìð, öô ðìü úù Ĕú ýìùìô 
āìüôðô ĕìøì ĔÿóĆĕú øÿîúĀôėô øÿĄìāāìýúþ íì øìĕýÿ÷úþô þìõČü ðúāô÷ öìüðì Ąÿðììùð, 
ôùăÿùôù ùìþôĔìĕúô úóøúôĄô ôù ėôýøĕú, Ąìüúôþô ôýþñĕýú÷úþ îì üìĀþô üìîìùðô 
þñāùú÷úïôüú ðìü íìü øñïôüìð. 

Ô÷úîì íìü ôù, ăÿùôù øìĀĕÿøñ íì øúùìùðô øÿĄìāāìýúþ îÿĔÿð ðúüìð. Ôù üÿõāìþô 
øúððìĕúñ øñíúĄìùð, öô íì øìĕýÿ÷úþô þìõČü ðúāô÷ öìüðì Ąÿðììùð. Úðìþìù, ðìü ôù Ĕú 
ùôĄúù ðúðì øñĄìîìð, öô ăĒ ïÿùì øìîúðô øúñĆ îì Č öúùýñùþüìþýôċô øúððìĕúô ĀìĆú÷ 
ðìü øúððì íúċð ĔÿóĆĕúñ ðúĄþì íúĄìùð, öô ìó úù øìîúðô ðúüÿîúüĒ þìõČü öìüðì 
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øñĄìîìð îì ìó ôù üĘ, ýôýþñøìô ôþþô÷úúþĒ íúċð ðúüúô Āÿùöýôċô öúü íú ùìóìüðúĄþô 
øìýýì, ùìøĒ, þìüöôíô øúððìô ĀìĆú÷ íúĄìð [6, ý.225]. 

Ðìü üúíôþì íì øìîúðĕúô þìõČü, ìĕìøôċþô íìĕôýúíïôüôô ýô÷ýô÷ì ùôó íñĄÿíĕì 
ùñýþ, óñüú ĕú÷ìþĕúñ øñþìîúùìùð íì øôČù úċùð, öô ĕìùïúøô ïôüôĀþìùô þìøúøô 
ýô÷ýô÷ìô øú÷ô îìõüúùĄÿðì óìüÿü ìýþ. Ôýþñĕýú÷öÿùìùðì íúċð ðúùìð, öô úù ðìü öÿĔú 
ĀÿüĘāþì Ąÿðììýþ - íì öìðúø ĀÿüĘĄïúĕĕú, þìîìýýÿþô öìðúø ðôýþüôíĊþúüĕú. ÝÔ íúċð 
ôøöúù ðôĕìð, öô üúĕô øú÷ô îìõüúùĄÿðì ėìüôí þú üìýôðô āìüôð ûìõïôüĒ öìüðì Ąìîìð. 

ÖúüĄôùúýúù ôùăÿùôù, ċö ėìþúü îìóôĀìĕúñüú ùúøíìü øñöÿùìùð, öô íìüúô 
ýôýþñøìô ôþþô÷úúþôô ðúüÿāúùì ĕìþøĒ øñíúĄìùð: ùìüāïÿóúüôô øú÷ĕú øÿîúĀôėô 
ėúôðìĕúô ùìüāïÿóúüôô þìùóôøĄìîìùðì íìüúô ïÿüĘĕĕúô ì÷úĕôðìô ðúüÿîúüĒ, 
íìėìõðïôüôô ýô÷ýô÷ìîôô ðúüÿĕú îì ûìõïôüôô ýô÷ýô÷ìĕúô üìðĄÿðì, øìîĔÿðôċþô 
Āÿùöýôċô ðúüÿýúóĒ ðìü íúüìô ðúüÿāìþĕúô ôøþôČóùúö îì üúõïúù, íìĕôýúíïôüôô ĀìüðĒ 
úôð íì íìüúîìüðìùô ôù ùìîĆô ðúüÿ íì íñøúüúùô ôøþôČóùúö: ûìõïôüôô ėì÷íìöĒ, 
ùìóúüìþ ìó íú÷úô ùìîĆĕúô øú÷ĕúô ĕìþøĒ, íìĕôýúíïôüôô øìāýÿýô ċö ėìþúü ïÿüĘĕĕúô 

ðúüÿîúüĒ - ðúüÿĕúô þìĆýôüíìāĄ, ïÿüĘĕĕúô Ì,Î îì ì˶õüì; þìĄöô÷ô øìüöìóô Čüôüìýúù 

íú Āÿùöýôċô ðúðìùô øìĆ÷ÿøúþ ðìü íúüìô øìîĔÿðôċþô øú÷ĕú ðìü ĕìøì ïÿùì îúĕôðĕúô 
Ąìíìöìô ðúüÿāúùìĕú ðìü îìėþô îúėñĒ, ĕìøöúüôô ýôýþñøìô ìîþúøìþôô ôðúüìöÿùôô 
ðúüÿāúùì íú ýôýþñøìĕúô ôþþô÷úúþôô íñüÿùì, öúü íú öúüþĕúô íúùöĒ; ôøöúùôċþô 
ôýþôĀúðìô Ąìĕúðìþùúøìĕúô þĘĕĀìĕú, ýìîðú "ìó üĘõô ùìøÿùì" [5, ý.145]. 

Íìüúô þìĆøôùô ĕìøìô ôù ðìüāúýþĕú ýôýþñøìĕúô ôþþô÷úúþĒ ðúüúô Āÿùöýôċĕúô 
øÿîúĀôė ÷úóôøìùð. 

Çìøôù þìüôė, Āúôðìô ÿýþÿîúü ðìü ùÿėþìô ĀÿüĘĄ íôðÿùô ùìóúüìþô ðúôøôô 

ïìüðôĄô øú÷ îì øú÷ôċîĒ, þìĕ÷ô÷ô øúĕôüúùì îì íìùìėĄìïôüôô íúðôėėìþ ì˶õüôôøöúù 

ìýþ. 
Ôðúüìöÿùôô ýìøìüìùúö øìĆùúô íìðìýþúîìüðìùô Āúôðìô øìöýôøì÷ôô 

ôøöúùûìóôüüú ðúüìð. Þì÷ìíúþô íúóúüô ôøüĘóì ýôýþñøìĕúô ôðúüìöÿùĒ íú ėúíô÷ôċþô 
ûñĄïĘõôô þì÷ìíúþ, ôðúüìöÿùôô óìùĔôüìô þìĆøôùúþ, ðúôüìô øìĕýÿ÷úþ, ùìüāĕúô 
îúėñôô ăìöìùì îì øÿþúíôėýúóôô ðìüāúýþĕúô ìùíúüĒ øñíúĄìð. Öÿøìöô öì÷úùüú ðìü 
ĕì÷÷ô ôù øìýĆì÷ìô øÿĕôø ìîþúøìþôóìþýôċöÿùúùôô üìîìùðô ýìîðú øñüìýúùìð [11, ý 
.65]. 

Çìùïúøô ìîþúøìþôöÿùúùôô ðúüÿāúùì ėìüôí ĕìøì öúüĄôùúýúù ìĀóúôĄô 
ïìüðôĄô øú÷, öìø Ąÿðìùô āìüúĔúþ, óôČðĄìîôô ðìüúøìð îì Āúôðìüú ėìõð øñöÿùìùð. 

Íú ĄìüúĀìþô öìø öìüðìùô ĕôýýìô öúüô øÿėìüüìüĒ îì āú÷Ē öìüðìùô îìėþô 
öúüöÿùúù, óìüÿüìþô óôČðöÿùôô îúĕôðô öúüĒ ûìýþ øñïìüðìð, öô ôù ðìü Ąìüúôþô ôøüĘóì 
ùìüìýôðìùô öìðüĕú āñ÷ñ óìüÿü ìýþ. 

Àìõü ìó ôù, íú þÿĀìõ÷ô íì üìýøôċþ ðìüúîìüðìùô üìîìùðĕúô þñāùú÷úïĒ ðìü íôýČü 
ĕú÷ìþĕú ùôĄúùðôĕìùðìĕúô ĀÿüĘĄô øìĕýÿ÷úþ íñĕþìü øñĄìîìùð îì ðôùìøôöìô 
þìüìėėôČþô öúüāúùì ÿøÿøìù; ïìüðôĄô øú÷ íì 10 ¬ 40% øñìĀóúċð (íìĆóñ ĕú÷ìþĕú 
ìĀóúôĄô þú 50% íì ėìõð ïôüôĀþì Ąÿðììýþ), ùúøïĘõô øúððìĕúô ðúüÿîúüĒ ùôó óôČð 
øñĄìîìð. 

ëöñ ìó ùìþôĔìĕúô øÿĕôøøô ìîþúøìþôöÿùúùĒ - îìýñĆ ùìøÿðìùô ôøöúùôċþĕúô 
óôððĒ ýĘõôýþôĀúðì øñíúĄìð: ÝÔ ôøöúù øñðôĕìð, öô üìĀþô ĕìøìô üìîìùðĕúô ìýúýĒ îì 
ïìüðôĄô øú÷ĕúüú ðìü ðúāô÷ô ýôýþñøì ûÿüüì ùìóúüìþ öìüðì Ąìîìð. Íú ðúĄþìùô 
ėúíô÷ôċþô íìüėìüúü öìüðìùô üĘõðúðĕú, íúóðúĄþìùô ĀÿüĘĄô øú÷ "ìó óñüô üìĀĕú" îì 
ûìõðú öìüðìùô Ąìāýúùô øìýĆÿ÷ô öìøúøìð āñ÷ñ úýúùþìü ìýþ, óñüú íìüúô ĕìü ċö 
ýô÷ýô÷ìô øú÷, þìĆüôā íú þìĀýô÷úþ ùôïúĕ ðúĄþì øñĄìîìð: öĒ, öìõ îì ăĒ ïÿùì ìøì÷ôČþ 
íú ôù ýô÷ýô÷ì ôĔüú öìüðì Ąÿðìùð, öìõ îì ìó þìüìĀô öô øìĕýÿ÷úþ ĀÿüĘāþì Ąÿðììýþ [3, 
ý.40]. 

ÏÿóìĄþì ìó ôù, øìîĔÿðôċþô ÝÔ ¬ ô óìøúùìîĒ, öô ĄìĀĀúĀôċþô üìîìùðĕúô 
þôĔúüìþ îì ùìóúüìþô ĕìü ċö ìøì÷ôČþüú ðìü ùìóìü ðúüìð, ìó Ĕúùôíô ðÿ Č ýñ ùìĀìüñ, öô 
Ĕôýøìù ïÿóìüôĄ ùìøñöÿùìùð îì ðìü ÿþúėĕúô ïÿùúïÿù ùôĄìýþììùð þìðíôüô āÿíô 
ûñĄïôüôöÿùìùðì ìó ýĘõôýþôĀúðì øñíúĄìùð. 
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Ì÷íìþþì, ìó ýúóôĄ öúøô÷ìù ĕôĀúóìþ öìüðìù ì˶õüôôøöúù ìýþ, ìøøú ìïìü øìüðÿø 

ðúùìùð, öô ìøì÷ĕúô úùĕúüú þìĕ÷ô÷ïìüúùÿ üúĕíìüúù íì úýúùĒ ûìõïôüĒ øñöÿùìùð, 
ûìõðú öìüðìùô āúĕôĄøìùðúù āñ÷ñ øÿĄöô÷þìü øñĄìîìð. 

Ô÷úîì íìü ôù, íìĕôýúíïôüôô ûìõðìüûìõ îì ýìùĔôĄô ýô÷ýô÷ìĕúô üìðĄÿðì, öô 
ôøüĘó ðìü ĕìü ċö ÝÔ ¬ ô ĔôððĒ íìüúô ðúüÿāúùìĕú øìîĔÿðìùð, îìóôĀìĕúô øÿĕôøñýþ, öô 
ìó îúüôð Ąÿðìùô øú÷ĕúô ûìýþýôĀìþ Č ėì÷íìöĒ íì üìĀĕú ûñĄïôüĒ øñöÿùìùð. Ùôĕúċþ, 
ôù íìüúô ðúüÿāúùìĕúô ĄìíìöìîĒ øÿĕôø íÿðì íìùìėĄìïôüôô āìüôð îì þìĆøôùúþüú 
āñ÷ñ íñĕþìü øñöÿùìð, öô ôù ðìü ðôùìøôöìô öúüô øìüöìóô þìėýôøúþ îì ùÿėþìĕúô 
ì÷úĕôðìô ăìöìùì ôùĆôöúý øñČíìð [4, ý. 25]. 

Íìüúô ðúüÿāúùìĕú, ôù øÿĄöô÷úþ øìāýÿýìù øÿĕôø ìýþ, óñüú úùĕú øú÷ĕúñüú 
øñĀÿüĘĄìùð, öô øÿĕ÷ìþô ôýþôĀúðììĄúù ùôýíìþìù öĘþúĕ ìýþ. àìüúøĘĄ öìüðìù ÷úóôø 
ùñýþ, öô ÝÔ íì Ďìõü ìó āÿýÿýôċþāúô āúýýô þìĆøôùúþô ðúüÿîúüĒ, öúüô ĄÿĆíìô 
øÿĕúýôíôô ðúüÿāúùìĕúô Ąìíìöìîôüú āñ÷ñ úýúù øñöÿùìð. Ðìü ôù Ĕú, øìýì÷ìù, ċö 
îìóôĀìô ùìĔôíúùì ìó úù ôíúüìþ ìýþ, öô Ĕìðîì÷ô üÿāýìþĒ îì øÿóðô øñĕùìþô öúüöÿùúù 
íú ùìóìüðúĄþô Ĕìðîì÷ô øìāýÿýô öúüĕú îì îúĕôðĕúô ïÿùúïÿù ĕôýúí öìüðì Ąìîìð îì 
ôøöúùôċþĕúô ėôýøô ìýúýôô ÝÔ íìüúô íì úýúùô ìó ÿĕðìô ôù öúü íìüúøìðìù öÿøìö 
øñüìýúùìð.  

 
Æìðîì÷ô 1. Íìĕúðôĕôô ùôĕúôô ìîþúøìþôöÿùúùôô ðúüÿāúùìô ÆÐØØ µäìĕüôČü-2000½ 

Øìĕýÿ÷úþ  øôėðúü Ùìüā, 
ýúøúù 

øìĔøÿĆ, 
ýúøúù. 

1 2 3 4 
Øìĕýÿ÷úþô íìüùúøì 

äìĕüôČü-2000 1 1260 1260 

ÔĔúóìþùúøìô ô÷úîìïĒ 1 450 450 
Ôðúüìöÿùôô ýìîðúô ăìöìùì 1 1015 1015 

ÇìøìïĒ  2725 
ÞìĔĕôóúþĕú íìüúô ýìîðú 

POS-ýôýþñøì ForPOSt 7209. ÚÛÞÔØ v.4.x) 1 6298 6298 

ZEBRA LP2824PE/SE Ûüôùþñüô þñüøôö ̆íìüúô 

ăúûô þìø˶ìöú˶ìó̟ú þú ûì̟ùúô 56 øø, ýÿüĆìþ 89 

øø/ý 

1 1100 1100 

Metrologic MS7120 KB Orbit ×ìóñüôô íôýČüì̢í̟ì 

(āúöôýþìü)̆ 

1 1150 1150 

Metrologic MS5145 (ýñüćõ) Ýöìùñüô ÷ìóñüĒ 2 300 600 
CAS AP-6M/15M/30Ø. Þìüúóÿô ýìîðú, 
û÷ìþĀúüøìô 340x215, 7 ðúüúô āúþôüì, þú 6/15/30 

öï, íúüöÿù,̆ þú 2/5/10 ïü. 

1 700 700 

ĕìøìïĒ 9848 
(Ýúìþĕú)  

Öúüĕúô þìùóôøïìüĒ 5 130 650 

ØìĄîìüìþú̟ úôð íì öúü îì āôóøìþüìýúùĒ 10 130 1300 

Ú˶úóô ýôýþñøì ðìü üñ̢ìô ýìù̢ôĄ 2 130 260 

Ú˶úóô ýôýþñøì ðìü ú̟÷ìþô öúü̆ 2 130 260 

Ðìýþïôüôô ûìý ìó ÷úôì̟ þôí̊ô ùì̊Ąìô þìüúĀìîôô 

ôùþôāúíĄÿðì 

   

ÇìøìïĒ: 19 2470 

ÆìøĆ: 15043 

 
Ðìü ìýúýô íìĕúðôĕôô öúüĄôùúýúù, øú þìāøôù øñùìøúñø, öô ìó ĕôýúíô 

ìîþúøìþôóìþýôċöÿùúùĒ ðìüúøìðô Ąôüöìþ 30% ìĀóúôĄ øñČíìð, ô÷úîì íìü ôù, ìó 
ĕôýúíô þñüøôùì÷ĕúô ûìüðúāþ, ðìüúøìðô Ąôüöìþ øñþìîúùìð íúó 5% ìĀóúôĄ Číìð. Ðìü 
ÿøÿø øú þìāøôù øñöÿùñø, öô ðìüúøìðô ðúüÿāúùìô äìĕüôČü-2000 þú 35% øñìĀóúċð. 
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Çìøôù þìîü, øú ýìøìüìô ôėþôýúðôô ĔúüĒ ùìøÿðìùô ìîþúøìþôóìþýôċüú ĕôýúí 
øñöÿùñø. 

Ðìüúøìðô øôČùìô øúĕúùìô öúüāúùì þôíėô ýú÷ô ĕôýúíúþĒ 168,17 ĕìóúü ýúøúùôüú 
þìĄöô÷ øñðôĕìð. Ìó ôù üĘ, øÿîúĀôöô ûñĄïĘõôô øú, íìĆðô Ĕúüô ùìøÿðìùô 
ìîþúøìþôóìþýôċ, ðìüúøìðô øôČùìô öúüāúùì þú 35 % øñìĀóúċð, ċĆùñ ðìü ċö øúĕ 227 
ĕìóúü ýúøúùüú þìĄöô÷ øñðôĕìð. 

Çìüìöìþô ûÿ÷ô ùìėð îì ïìüðôĄô ûÿ÷ôô ðôýöúùþĄÿðì ðìü Ĕìðîì÷ô 2 úîìüðì 
Ąÿðììýþ. 

Íúċð ėìõð ùìøÿð, öô ĕôýúíöÿùôô ïìüðôĄô ûÿ÷ô ùìėð ìó øúĕô ôĊ÷ô ýú÷ô 2022 
þìüþôí ðúðì Ąÿðììýþ. Ôùăÿùôù, ėìðìøô ìîîì÷ ðìü ôù ĕôýúí āìüôðìù îì ùìýíô 
þìĆøôùúþô íìüùúøì āúĕìð íÿð. 

Ôùăÿùôù, ėìõð ùìøÿðìù øÿøöôù ìýþ, öô ðìü ĔìüìČùô āìüúĔúþô 
ìøúüþôóìþýôċöÿùúùĒ, öô 3,33 ĕìóúü ýúøúùôüú þìĄöô÷ ðúð, ìüóôĄô ìý÷Ē, āìüúĔúþô 
þôĔúüìþô îì øìĆøÿüĒ îì ìùðúóĕúüú ðìü íìü øñïôüìð. 

 
Æìðîì÷ô 2. Çôýúíô øìí÷ìĎĕúô ûÿ÷ô îì ĔìüìČùĕúô ðôýöúùþĄÿðì 

 ÆìüìČùô ûÿ÷Ē ÆìüìČùô ðôýöúùþĄÿðì 

 Ðìüú
øìð  

áìüúĔ
úþ  

Ðìü 
øìĔøĘ
Ć 

ÌĀóúôĄô ùìþôĔìĕú Ðìü 
ĕìüìöì
þ 

ÌĀóúôĄô 
ùìþôĔìĕú 

0 0 200 -200 -200 -200 -200 
1 227 194,33 33 -167 32 -168 
2 227 194,33 33 -135 31 -137 

3 227 194,33 33 -102 31 -106 
4 227 194,33 33 -69 30 -76 
5 227 194,33 33 -37 30 -46 
6 227 194,33 33 -4 29 -17 

7 227 194,33 33 29 28 11 

Çìøôù þìîü, þôíėô Ĕìðîì÷ô 2, øú øñíôùñø, öô ÷úôĕì ðìü ðìîúøô 7 øúĕ, ûìý ìó 
ĔúüĒ öìüðìùô ìîþúøìþôöÿùúùĒ, ċĆùñ ðìü øúĕô ċùîìüô ýú÷ô 2022 ùìþôĔìïôüĒ Ąÿðììýþ.  

Çìøôù þìüôė, ìüóôĄô āú÷ôýô ðôýöúùþĄÿðìô (ÌáÐ) ÷úôĕìô ýìüøúċïÿóúüĒ 
øÿýíìþ ìýþ, íôùúíìü ôù ÷úôĕì ýìøìüìùúö ìýþ (ìó üĘõô øñĆČüô ðôýöúùþôô ðúðìĄÿðì) îì 
øìýĆì÷ìô ėìíÿ÷ô úùüú íìüüìýĒ öìüðìù øÿøöôù ìýþ. 

Ôùðñöýô ðìüúøìðùúöĒ (ÔÐ) þìùúýÿíô øìĔøĘô þìĆýôüô ðúðìĄÿðì íì ĕìĔøô 

øìí÷ìï˶ÿóúüôô ìýúýĒ øñíúĄìð. Ôùðñöýô ðìüúøìðùúöĒ íú ÌáÐ óôă ì÷úėìøìùð ìýþ, 

íôùúíìü ôù, øú ôùðñöýô ðìüúøìðùúöôüú ðìü ėìðìøô 6-ÿøô ÷úôĕìô ýìüøúċïÿóúüĒ 
ĕôýúí øñöÿùñø, óñüú þú ėìðìøô 7-ÿø ÌáÐ øìùĀĒ ìýþ îì ìó ôù üĘ, ÔÐ öìøþìü ìó 1 
āúĕìð íÿð. 

 
Çìøôù þìüôė, ôùðñöýô ðìüúøìðùúöĒ 0,165 Č 16,5% -üú þìĄöô÷ ðúð. Ôù íúüô 

ðôïìü ýìøìüìùúöôô ÷úôĕìüú ôýíúþ øñöÿùìð. ëĆùñ, øú ăÿùôù øñĄÿøúüñø, öô ĔúüĒ 
ùìøÿðìùô ìîþúøìþôóìþýôċöÿùúùôô öúøû÷ñöýĒ ýìøìüìô öúüô öúüāúùìüú íì÷ìùð 
íìüðúĄþì, îìóĆô øú÷ôċîôô úùüú øÿýþìĕöìø öìüðì øñþìîúùìð. 

áÿ÷úýì. Íúóúüô ðúüÿýúóôô Æÿøĕÿüôô ÞúĔôöôýþúù ìó ĕôýúíô ðìĕĕú ĕìóúü ùúøĕúô 
øìĕýÿ÷úþ, þìùóôøô ėìþĆôô ėúùÿùïÿóúüĒ, üìėúíìþô ėìîĒ ċöñ ìó ýúĕìô øÿüìööìí íì 
ĕôýúí øñüìîìð. Ðúüÿāúùìĕúñ, öô ðìü ýìþĕô ðìüúøìðùúöĒ öúü øñöÿùìùð, üúĕĕúô 
úûþôøôóìþýôċô þôĔúüìþô āÿðüú øñĔĘċùð îì úùĕúüú ðìü íôóùñý ¬ ùìėĄìĕú îì 
þñāùú÷úïôċĕúô ùìî ûìõðú øñöÿùìùð. Ðìü ìýúýô íìĕúðôĕôô öúüĄôùúýúù, øú þìāøôù 
øñöÿùñø, öô ìó ĕôýúíô ìîþúøìþôóìþýôċöÿùúùĒ ðìüúøìðô Ąôüöìþ þú 30% ìĀóúôĄ 
øñČíìð, ô÷úîì íìü ôù, ìó ĕôýúíô þñüøôùì÷ĕúô øìí÷ìĎïÿóìüúùĒ, ðìüúøìðô Ąôüöìþ 

165,033
200

1
=³=ʀɼ



146 
 

øñþìîúùìð íúó 5% ìĀóúôĄ Číìð. ëöĔúċ øú íúîìüĒ ðúüñø, öô ðìüúøìðô ðúüÿāúùìô 
äìĕüôČü-2000 þú 35% øñìĀóúċð. 
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Ýôýþñøìø ôėþôýúðôñ, öô ðìü ĔÿøĕÿüĒ ôùöôĄúĀ ČĀþììýþ, íì öúüāúùìĕú ðìü ôùþôāúíô ýìøþĕúô 
ĀìĆú÷ôċþô úóúðôô ôėþôýúðĒ, ðìü ėìíÿ÷ô ėìüúüĕúô āúĔìïĒ øÿýþìėô÷ôċþ ðúðì, íú ĕìøôù øìýĆÿ÷ôċþô 
úùĕúüú íìüúô ùìþôĔìĕúô ĀìĆú÷ôċþô āúĔìïĒ îì øú÷ôċîĒ āñ÷ñ óôČð öìüð. Ìĕìøøôċþô øìîóĘô 
ôùþôāúíĄÿðì ðìü úù ìýþ, öô ðìü Ąìüúôþô øÿúýôü ìîþúøìþôóìþýôċöÿùúùĒ îì öúøûĊþñüöÿùúùôô 
üìîìùðĕúô ôðúüìöÿùĒ ðìü öúüāúùì Ąìüþô óìüÿüôô ĀìĆú÷ôċþô öúüāúùì íì ĕôýúí øñüìîìð. Ðìü Ąìüúôþô 
øÿúýôüô üìėúíìþ íúóúü ùìîĆĕúô øú÷ĕúñüú, öô íì úù ùôČó ðúüìùð, øÿìõċù øñöÿùìùð, ìó ôù üĘ îìóôĀìô 
þìĄöô÷úþ ìó úù ôíúüìþ ìýþ, öô þì÷ìíúþüú ùôýíìþ íì üìėôíúù íñĕþìü îì ýìøìüìùúöþìü ėúùñĆ ýúóìð. Íú 

ýúāþúüô ì˶õüôøÿėìüüìüôô ùìîĆĕúô øú÷, ûìýþ Ąÿðìùô ýìþĕô Āúôðìô ûúþñùýôì÷Ē îì îúėñĒ, ìó ðìýþ 

ðúðìùô øìîėñô üìėúíìþ ðìü íúóúüĕúô úċùðìðúüô ôýþñĆøú÷Ē îì øú÷ ðìü ùìþôĔì ûìýþ Ąÿðìùô ÿýþÿîúüôô 
ôėþôýúðôô öúüāúùì íì øÿĄúĕôðì øñüìýìð. Ôðúüìöÿùôô ýìøìüìíìāĄô ùìîĆĕúô øú÷ þìùĕú ðìü ðúôüìô 
öúùýñûýôċô ċïúùìô ôðúüìöÿùĒ îì ðìü ìýúýô þìĆøôùô íìüùúøìîô ôøöúùûìóôü ìýþ, öô øñþìîúùìð ùì 
þìùĕú øú÷üú ĕôýúí öÿùìð, íì÷öô öúüô üúĕíìüô þìĄöô÷úþô ðúüÿāúùìüú þú ĕìððô ôøöúù úýúù öÿùìð. Ðìü 
ýúĕìô ôðúüìöÿùôô ùìîĆĕúô øú÷ ėìüôí ðìü ĕìøì ïÿùì þìĄöô÷úþĕúô ðúüÿāúùìîĒ üÿõāìþô øÿìõċùô 
øìýĆì÷ìĕú îì îìóôĀìĕú øìîĔÿðìùð, öô úùĕúüú íú ôýþôĀúðìô ýôýþñøìĕúô ìîþúøìþôô ôðúüìöÿùĒ 
ýìøìüìùúöþìü ĕì÷ öìüðìù øÿøöôù ìýþ.  

Öì÷ôðîúòìĕú: øìîúðô ðúüÿîúüĒ, ýôýþñøìô ôþþô÷úúþĒ, ùúøïĘõô øú÷, ìîþúøìþôóìþýôċöÿùúùĒ, 
ðìüúøìð, ìüóôĄô øú÷, āôóøìþüìýúùĒ, ðúüÿāúùì, ýìîðúô ăìöìùùì, ôðúüìöÿùĒ, íúóúüô ĀìüøìþýñîþĒ. 
 

ɺʅɽɼʈɽʅʀɽ ʂʆʄʇʃɽʂʉʅʆʁ ʉʀʉʊɽʄʓ ɸɺʊʆʄɸʊʀɿɸʎʀʀ ɼʃʗ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ 

ʌɸʈʄɸʎɽɺʊʀʏɽʉʂʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

ʉʣʦʞʠʚʰʘʷʩʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʦʩʪʘʚʠʣʘ ʧʨʝʜʧʨʠʷʪʠʷʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʚ 

ʚʳʙʦʨʝ ʩʬʝʨ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʚʦʙʦʜʳ, ʚ ʧʨʠʥʷʪʠʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ, ʪʝʤ ʩʘʤʳʤ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʚ 

ʠʭ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʨʝʟʫʣʴʪʘʪʳ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʬʠʥʘʥʩʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʘʞʥʦʩʪʴ ʚʳʙʨʘʥʥʦʡ ʪʝʤʳ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʩʯʠʪʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʢʦʥʢʫʨʝʥʮʠʠ ʨʳʥʦʢ ʦʧʨʝʜʝʣʷʝʪ ʚʠʜʳ ʪʦʚʘʨʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʥ ʥʫʞʜʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʟʘʜʘʯʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʩʪʦʠʪ 

ʚ ʪʦʤ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʩʧʨʦʩ ʣʫʯʰʝ ʠ ʵʬʬʝʢʪʠʚʥʝʝ, ʯʝʤ ʢʦʥʢʫʨʝʥʪʳ. ɺ ʩʚʷʟʠ ʩ ʥʝʥʦʨʤʘʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʚʠʜʦʚ ʪʦʚʘʨʦʚ, ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʠ ʨʝʘʣʴʥʦʡ ʧʨʠʙʳʣʠ, ʧʦʪʝʨʝʡ ʢʦʥʢʫʨʝʥʪʥʳʭ 
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ʧʦʟʠʮʠʡ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʠ ʪʦʚʘʨʥʳʭ ʨʳʥʢʘʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚʠʜʘʤʠ ʧʨʦʜʫʢʮʠʠ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ 

ʝʜʠʥʦʡ ʢʦʥʮʝʧʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʩʧʦʩʦʙʥʦʡ ʥʝ ʪʦʣʴʢʦ 

ʚʝʩʪʠ ʧʦʜʩʯʝʪ ʧʨʦʜʫʢʮʠʠ, ʥʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʦʙʣʝʛʯʠʪʴ ʨʘʙʦʪʫ ʤʝʥʝʜʞʝʨʘ ʘʧʪʝʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʦʙʣʘʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʘʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʝʯʝʥʴ 

ʚʦʧʨʦʩʦʚ ʠ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʝʰʠʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ ʠ ʫʯʝʙʥʠʢʠ ʧʦ ʤʘʨʢʝʪʠʥʛʫ, 

ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʤʝʥʝʜʞʤʝʥʪʫ, ʬʠʥʘʥʩʘʤ, ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ. ʂʨʦʤʝ ʦʩʥʦʚʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʠʥʪʝʨʥʝʪ-ʠʥʩʪʨʫʤʝʥʪʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʪʦʚʘʨʥʘʷ ʥʦʤʝʥʢʣʘʪʫʨʘ, 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʜʦʭʦʜ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʪʦʚʘʨʦʚ, ʫʩʣʫʛ, ʘʧʪʝʢʘ, ʨʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ, ʫʧʨʘʚʣʝʥʠʝ, 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʨʳʥʦʢ. 

 

INTRODUCTION OF A COMPREHENSIVE AUTOMATION SYSTEM TO IMPROVE 

PHARMACEUTICAL ACTIVITIES  

The economic system that has developed in the republic has provided enterprises with independence in 

choosing areas of economic freedom, in making economic decisions, thereby significantly increasing their 

responsibility for the results of economic and financial activities. The importance of the chosen topic lies in the fact 

that in modern conditions, automation and computerization of management processes in an enterprise is considered 

a necessary condition for the activity of an enterprise. In today's competitive environment, the market determines the 

types of goods it needs, so the task of the organization is to satisfy the demand better and more efficiently than 

competitors. Due to the abnormal structure of the types of goods, a decrease in the level of potential and real profits, 

the loss of competitive positions in promising consumer and commodity markets, as a result of a decrease in the 

economic stability of the enterprise, it can be observed. Effective management of types of products only within the 

framework of a single management concept and based on the provision of a possible program that can not only 

count products, but also make the work of a pharmacy organization manager as easy as possible. In the field of 

product management, almost any pharmaceutical organization has a certain list of issues and tasks that can be solved 

more efficiently with the help of automated control systems. Textbooks and textbooks on marketing, innovation 

management, finance, scientific articles were used as the main literature. In addition to the main literature, Internet 

tools were used. 

Key words: Medicines, information system, product range, automation, income, cost of goods, services, 

pharmacy, retail trade, management, pharmaceutical market. 
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ʋɼʂ: 631.52.634(584.5) 

ʀɿʄɽʅɽʅʀɽ ʉʆɼɽʈɾɸʅʀɽ ʇʀɻʄɽʅʊʆɺ ʃʀʉʊʔɽɺ ɻʈɸʅɸʊɸ 

ʆɹʓʂʅʆɺɽʅʅʆɻʆ (PUNICA GRANATUM  L.) ʀ ʍʋʈʄʓ ʂɸɺʂɸɿʉʂʆʁ 

(DIOSPYROS LOTUS L.) ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʌɸɿʓ ʈɸɿɺʀʊʀʗ ʀ ɺʓʉʆʊʅʆʁ 

ʇʆʗʉʅʆʉʊʀ ɺ ʋʉʃʆɺʀʗʍ ʊɸɼɾʀʂʀʉʊɸʅɸ 

 

ɹʦʙʦʟʦʜʘ ʀ.ɸ. 

ʊʘʜʞʠʢʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʉʘʜʨʠʜʜʠʥʘ ɸʡʥʠ 

 

ʉʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʨʘʩʪʝʥʠʡ ʠ ʟʘʚʠʩʠʪ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. 

ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʜʘʞʝ ʛʝʥʝʪʠʯʝʩʢʠ ʙʣʠʟʢʠʝ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʩʦʨʪʘ ʠ ʛʝʥʦʪʠʧʳ 

ʧʨʦʷʚʣʷʶʪ ʨʘʟʣʠʯʥʫʶ ʬʦʨʤʫ ʨʝʘʢʮʠʠ ʥʘ ʩʪʨʝʩʩʦʚʳʝ ʫʩʣʦʚʠʷ ʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʭʣʦʨʦʬʠʣʣʘ ʤʦʛʫʪ ʠʤʝʪʴ ʜʦʚʦʣʴʥʦ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʡ ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʪʠʧʦʚ 

ʩʨʝʜʥʝʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʧʨʠ ʯʘʩʪʠʯʥʦʤ ʫʜʘʣʝʥʠʠ ʧʣʦʜʦʚʳʭ ʦʨʛʘʥʦʚ [7]. 

ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʭʣʦʨʦʬʠʣʣʘ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ 

ʘʧʧʘʨʘʪʘ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ, ʦʙ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʚʢʣʘʜʝ ʘʩʩʠʤʠʣʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ, ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʪʝʥʠʷ ʬʦʨʤʠʨʦʚʘʪʴ ʠ ʥʘʢʘʧʣʠʚʘʪʴ ʫʨʦʞʘʡ [1,ʩ.12-13]. ʍʣʦʨʦʬʠʣʣ ʢʘʢ 

ʛʣʘʚʥʳʡ ʢʦʤʧʦʥʝʥʪ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʠʤʝʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. 

ʋʩʣʦʚʠʷ, ʦʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʙʳʣʠ 

ʚʳʙʨʘʥʳ ʢʦʥʪʨʘʩʪʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʟʦʥʳ: ʛʦʨʦʜ ɼʫʰʘʥʙʝ, ʛʦʨʥʳʡ ʨʘʡʦʥ ɺʘʨʟʦʙ ʠ 

ʪʠʧʠʯʥʘʷ ʟʦʥʘ ʩʫʭʠʭ ʩʫʙʪʨʦʧʠʢʦʚ ï ʇʷʥʜʞʩʢʠʡ ʨʘʡʦʥ (ʨʠʩ. 1). 

ʇʷʥʜʞʩʢʠʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʚʳʩʦʪʝ 364 ʤ. ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʢʣʠʤʘʪ ʵʪʦʡ 

ʤʝʩʪʥʦʩʪʠ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʦʯʝʥʴ ʩʫʭʦʡ ʠ ʞʘʨʢʠʡ. ɿʠʤʘ ʟʜʝʩʴ ʙʳʚʘʝʪ 

ʢʦʨʦʪʢʘʷ, ʤʘʣʦʩʥʝʞʥʘʷ ʠ ʪʸʧʣʘʷ.  

ʎʝʥʪʨʘʣʴʥʳʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ (ʎɹʉ) ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʛ. ɼʫʰʘʥʙʝ ʥʘ 

ʚʳʩʦʪʝ 830 ʤ. ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʉ ʩʝʚʝʨʘ ʦʛʨʘʥʠʯʝʥ ʶʞʥʳʤʠ ʩʢʣʦʥʘʤʠ ɻʠʩʩʘʨʩʢʦʛʦ 

ʭʨʝʙʪʘ, ʦʪʨʦʛʠ ʢʦʪʦʨʦʛʦ ʥʘʯʠʥʘʶʪʩʷ ʚ 10-12 ʢʤ. ʦʪ ʛʦʨʦʜʘ. ʉ ʶʛʘ ʢ ʛʦʨʦʜʫ ʧʨʠʤʳʢʘʶʪ 

ʩʝʚʝʨʥʳʝ ʦʪʨʦʛʠ ʥʝʚʳʩʦʢʠʭ ʭʨʝʙʪʦʚ ʈʘʥʛʦʥʪʘʫ ʠ ɸʢʪʘʫ. ɻʠʩʩʘʨʩʢʘʷ ʜʦʣʠʥʘ, ʮʝʥʪʨʘʣʴʥʫʶ 

ʯʘʩʪʴ ʢʦʪʦʨʦʡ ʟʘʥʠʤʘʝʪ ʛʦʨʦʜ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʞʛʦʨʥʫʶ ʢʦʪʣʦʚʠʥʫ. ʂʣʠʤʘʪ 

ɼʫʰʘʥʙʝ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ, ʞʘʨʢʠʤ, ʩʫʭʠʤ ʣʝʪʦʤ ʠ ʢʦʨʦʪʢʦʡ, 

ʤʷʛʢʦʡ, ʠʥʦʛʜʘ ʩʫʨʦʚʦʡ ʟʠʤʦʡ.  

ɺʘʨʟʦʙʩʢʘʷ ʛʦʨʥʦ-ʙʦʪʘʥʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ (ɺɻɹʉ) ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʚʳʩʦʪʝ 1050 ʤ. ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʤʩʷ ʚ ʦʩʥʦʚʥʦʤ 

ʛʦʩʧʦʜʩʪʚʫʶʱʠʤʠ ʢʨʫʧʥʦʟʣʘʢʦʚʳʤʠ ʪʨʘʚʷʥʠʩʪʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʠ ʰʠʙʣʷʢʦʤ. ʇʨʝʞʜʝ 

ʚʩʝʛʦ, ʟʜʝʩʴ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ ʢʣʠʤʘʪʘ. ʆʪʤʝʯʘʶʪʩʷ 

ʙʦʣʴʰʠʝ ʢʦʣʝʙʘʥʠʷ ʠ ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘʪʫʨ, ʦʯʝʥʴ ʞʘʨʢʦʝ ʣʝʪʦ ʧʨʠ ʤʘʣʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʚʳʧʘʜʘʶʱʠʭ ʚ ʵʪʦ ʚʨʝʤʷ ʦʩʘʜʢʦʚ. ɿʠʤʘ ʟʜʝʩʴ ʢʦʨʦʪʢʘʷ, ʤʷʛʢʘʷ, ʥʝʫʩʪʦʡʯʠʚʘʷ ʠʟ-ʟʘ ʯʘʩʪʦʡ 

ʩʤʝʥʳ ʧʦʭʦʣʦʜʘʥʠʡ ʠ ʧʦʪʝʧʣʝʥʠʡ [4]. 
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ʈʠʩʫʥʦʢ 1. ʄʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʨʘʩʪʝʥʠʷʤʠ ʛʨʘʥʘʪʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ (Punica 

granatum L.), ʢʦʪʦʨʳʡ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ Punicaceae Horan. ɺʩʪʨʝʯʘʝʪʩʷ ʚ ʀʨʘʥʝ, 

ɸʬʛʘʥʠʩʪʘʥʝ, ɿʘʢʘʚʢʘʟʴʝ, ʨʦʜʠʥʦʡ ʛʨʘʥʘʪʘ ʩʯʠʪʘʝʪʩʷ ʀʨʘʥ. ɺ ʊʘʜʞʠʢʠʩʪʘʥʝ ʛʨʘʥʘʪ 

ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ɼʘʨʚʘʟʩʢʦʛʦ ʭʨʝʙʪʘ (ʬʦʪʦ 1), ʚ ʙʘʩʩʝʡʥʝ ʨ. ʇʷʥʜʞʘ, ʥʘ 

ʩʢʣʦʥʘʭ ʂʘʨʘʪʝʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʚ ʙʘʩʩʝʡʥ ʨ. ʂʘʬʠʨʥʠʛʘʥ, ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ɻʠʩʩʘʨʩʢʦʛʦ 

ʭʨʝʙʪʘ, ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢʠ ʊʫʧʦʣʘʥʛʘ ʠ ʐʠʨʢʝʥʪʘ.  

ʅʘʯʘʣʦ ʚʝʛʝʪʘʮʠʠ ʛʨʘʥʘʪʘ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʝʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ; ʪʘʢ, ʧʦ ʙʝʨʝʛʫ ʨ. 

ʮʚʝʪʢʠ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʚ ʧʘʟʫʭʘʭ ʣʠʩʪʴʝʚ ʥʘ ʧʦʙʝʛʘʭ ʪʝʢʫʱʝʛʦ ʛʦʜʘ, ʦʙʦʝʧʦʣʳʝ, ʯʘʱʝ 

ʚʩʝʛʦ ʦʜʠʥʦʯʥʳʝ, ʩ 7-8 ʧʫʥʮʦʚʳʤʠ ʣʝʧʝʩʪʢʘʤʠ. ʎʚʝʪʝʪ ʛʨʘʥʘʪ ʩ ʤʘʷ ʧʦ ʘʚʛʫʩʪ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʚʝʪʝʥʠʷ ʦʜʥʦʛʦ ʮʚʝʪʢʘ 2-3 ʜʥʷ. ɺ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʛʨʘʥʘʪ ʦʯʝʥʴ 

ʵʬʬʝʢʪʝʥ, ʝʛʦ ʪʝʤʥʦ-ʧʫʥʮʦʚʳʝ (ʢʘʢ ʙʳ ʚʦʩʢʦʚʳʝ) ʮʚʝʪʢʠ ʨʝʟʢʦ ʚʳʜʝʣʷʶʪʩʷ ʥʘ ʪʝʤʥʦ-

ʟʝʣʝʥʦʤ ʬʦʥʝ ʛʣʷʥʮʝʚʠʪʦ-ʙʣʝʩʪʷʱʝʡ ʣʠʩʪʚʳ. ɻʨʘʥʘʪ ʜʦʣʛʦʚʝʯʝʥ. ʀ.ʄ. ɹʝʨʝʞʥʦʡ ʠ ʜʨʫʛʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ [3] ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʧʨʝʜʝʣʴʥʳʡ ʚʦʟʨʘʩʪ ʚ 50-70 ʣʝʪ, ɺ.ɺ. ʂʫʟʥʝʮʦʚ, ɸ.ɻ. 

ʐʨʝʜʝʨ ʠ ʜʨ. [10] ʦʪʤʝʯʘʣʠ (ʚʠʜʠʤʦ, ʚ ʢʫʣʴʪʫʨʝ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʫʨʭʘʥ-ɼʘʨʴʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʋʟʙʝʢʠʩʪʘʥʘ ʢʫʩʪʳ ʛʨʘʥʘʪʘ ʚ ʚʦʟʨʘʩʪʝ 300 ʣʝʪ. 

 
ʌʦʪʦ 1. ɻʨʘʥʘʪ ʦʙʳʢʥʦʚʝʥʥʳʡ (ʬʦʪʦʛʨʘʬʠʠ ɹʦʙʦʟʦʜʘ ʀ., 2019 ʛ.)  



150 
 

ʍʫʨʤʘ ʢʘʚʢʘʟʩʢʘʷ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ Ebenaceae Guerke ʠ ʨʦʜʫ Diospʫros L. ʕʪʦʪ 

ʨʦʜ ʚʝʩʴʤʘ ʦʙʰʠʨʝʥ, ʢ ʥʝʤʫ ʦʪʥʦʩʠʪʩʷ ʙʦʣʝʝ 200 ʚʠʜʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʚ ʪʨʦʧʠʯʝʩʢʦʡ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʦʡ ʟʦʥʘʭ ɸʟʠʠ, ɸʬʨʠʢʠ, ʉʝʚʝʨʥʦʡ ʠ ʖʞʥʦʡ 

ɸʤʝʨʠʢʠ. ɺ ʊʘʜʞʠʢʠʩʪʘʥʝ ʭʫʨʤʘ ʥʝ ʦʙʨʘʟʫʝʪ ʩʧʣʦʰʥʳʭ ʠ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʧʦ ʧʣʦʱʘʜʠ ʥʘʩʘʞʜʝʥʠʡ. ʇʨʦʠʟʨʘʩʪʘʥʠʝ ʝʸ ʧʨʠʫʨʦʯʝʥʦ ʢ ʥʘʠʙʦʣʝʝ ʚʣʘʞʥʳʤ ʫʱʝʣʴʷʤ 

ɻʠʩʩʘʨʦ-ɼʘʨʚʘʟʩʢʦʛʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ (ʬʦʪʦ 2). ʆʥʘ ʚʩʪʨʝʯʘʝʪʩʷ ʧʦ ʶʞʥʦʤʫ 

ʩʢʣʦʥʫ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ, ʚ ʙʘʩʩʝʡʥʝ ʨ. ɺʘʨʟʦʙ ʠ ʨ. ʂʘʬʠʨʥʠʛʘʥ, ʘ ʪʘʢʞʝ ʥʘ ɼʘʨʚʘʟʩʢʦʤ 

ʭʨʝʙʪʝ ʧʦ ʨ. ʇʷʥʜʞ [4].  

ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʭʫʨʤʘ ʦʙʳʯʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʢʨʫʧʥʳʭ, ʩʪʨʦʡʥʳʭ 

ʜʝʨʝʚʴʝʚ, ʥʘʟʚʘʥʥʳʭ ʩʠʤʚʦʣʦʤ ʶʞʥʦʡ ʧʳʰʥʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʜʝʨʝʚʴʷ ʚ 

ʨʝʩʧʫʙʣʠʢʝ ʦʪʤʝʯʝʥʳ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʂʘʬʠʨʥʠʛʘʥʘ, ʚ ʫʱʝʣʴʝ ɿʘʡʨʦʥ, ʛʜʝ ʦʥʠ ʜʦʩʪʠʛʘʶʪ 20 

ʤ ʚʳʩ. ʇʨʠʤʝʨʥʦ ʪʘʢʠʝ ʞʝ ʜʝʨʝʚʴʷ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʌʝʨʛʘʥʝ [6] ʠ ɸʟʝʨʙʘʡʜʞʘʥʝ [2].  

 

 
ʌʦʪʦ 2. ʍʫʨʤʘ ʢʘʚʢʘʟʩʢʘʷ Diospʫros lotus L. 

 

ʂʨʦʥʘ ʫ ʭʫʨʤʳ ʦʢʨʫʛʣʦ-ʦʚʘʣʴʥʘʷ, ʛʫʩʪʘʷ, ʥʘʯʠʥʘʝʪʩʷ ʥʘ ʚʳʩʦʪʝ 5 - 10 ʤ. ʈʦʚʥʳʝ ʠ 

ʤʘʣʦʩʙʝʞʠʩʪʳʝ ʩʪʚʦʣʳ ʜʦʩʪʠʛʘʶʪ ʚ ʜʠʘʤʝʪʨʝ 25-40 ʠ ʜʘʞʝ 50 ʩʤ. ɺ ʊʘʜʞʠʢʠʩʪʘʥʝ ʭʫʨʤʘ 

ʮʚʝʪʝʪ 10-20 ʤʘʷ, ʪ. ʝ. ʧʨʠʤʝʨʥʦ ʚ ʩʨʦʢʠ, ʫʢʘʟʘʥʥʳʝ ʊ.ʀ. ʉʣʘʚʢʠʥʦʡ ʜʣʷ ʊʘʰʢʝʥʪʘ.  

ɻʨʘʥʘʪ ʦʙʳʢʥʦʚʝʥʥʳʡ ʠ ʭʫʨʤʘ ʢʘʚʢʘʟʩʢʘʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʦʙʨʘʟʫʶʪ 

ʩʚʦʶ ʬʦʨʤʘʮʠʶ.  

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʝʜʝʥʳ ʧʦ 

ɺ.ɺ.ʂʫʟʥʝʮʦʚʫ [11] ʠ ɻ.ʅ.ɿʘʡʮʝʚʫ [9]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ ʠ ʢʘʨʦʪʠʥʦʠʜʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʫ ʍʦʣʤʘ 

ɺʝʪʪʰʪʝʡʥʘ [14]. ʉʦʜʝʨʞʘʥʠʝ ʧʠʛʤʝʥʪʦʚ ʚʳʨʘʞʘʣʠ ʚ ʤʛ/ʛ ʩʳʨʦʛʦ ʚʝʩʘ. ʇʦʚʪʦʨʥʦʩʪʴ 

ʦʧʳʪʦʚ ï ʪʨʸʭʢʨʘʪʥʘʷ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥʘ ʥʘ ʦʩʥʦʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʦʚʪʦʨʥʦʩʪʝʡ, ʧʦ ɹ.ɸ. ɼʦʩʧʝʭʦʚʫ [8]. ɺ ʪʘʙʣʠʮʘʭ ʧʨʠʚʝʜʝʥʳ ʩʨʝʜʥʠʝ 

ʘʨʠʬʤʝʪʨʠʯʝʩʢʠʝ ʠ ʠʭ ʩʪʘʥʜʘʨʪʥʳʝ ʦʰʠʙʢʠ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʣʘʩʪʠʜʥʳʭ 

ʧʠʛʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ ʛʨʘʥʘʪʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʠ ʭʫʨʤʳ ʢʘʚʢʘʟʩʢʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ 

ʨʘʟʚʠʪʠʷ ʠ ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʠ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮ 1-2, ʤʠʥʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʧʠʛʤʝʥʪʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ (ʬʘʟʘ ʙʫʪʦʥʠʟʘʮʠʠ), ʘ ʟʘʪʝʤ ʦʥʦ ʧʦʩʪʝʧʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʜʦ ʬʘʟʳ ʮʚʝʪʝʥʠʷ, ʜʦʩʪʠʛʘʷ ʥʘ ʵʪʦʡ ʩʪʘʜʠʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ. ɼʘʣʝʝ 

ʧʦ ʤʝʨʝ ʩʪʘʨʝʥʠʷ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʧʨʦʠʩʭʦʜʠʣʦ ʨʝʟʢʦʝ 

ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʦʚ Ŭ ʠ b ʜʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʬʘʟʝ ʩʦʟʨʝʚʘʥʠʷ. 

ʕʪʠ ʠʟʤʝʥʝʥʠʷ, ʚ ʮʝʣʦʤ, ʦʪʨʘʞʘʶʪ ʦʙʱʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʧʣʘʩʪʠʜʥʳʭ 

ʧʠʛʤʝʥʪʦʚ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʨʘʟʥʳʭ ʚʠʜʦʚ.  

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ Ŭ ʚ ʣʠʩʪʴʷʭ ʛʨʘʥʘʪʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ 

ʚ ʬʘʟʝ ʧʣʦʜʦʥʦʰʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʇʷʥʜʞʩʢʦʛʦ ʣʝʩʭʦʟʘ ʩʦʩʪʘʚʠʣʦ 1.15 ʤʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ, ʚ 

ʎʝʥʪʨʘʣʴʥʦʤ ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ (ʎɹʉ) ʛ. ɼʫʰʘʥʙʝ ï 1.18 ʠ ʥʘ ɺʘʨʟʦʙʩʢʦʡ ʛʦʨʥʦ-

ʙʦʪʘʥʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ (ɺɻɹʉ) ï 1.29. ʋ ʭʫʨʤʳ ʢʘʚʢʘʟʩʢʦʡ ʚ ʇʷʥʜʞʩʢʦʤ ʣʝʩʭʦʟʝ ï 1.38 

ʤʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ, ʚ ʎɹʉ ï 1.72 ʠ ʥʘ ɺɻɹʉ ï 1.96 ʤʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ b ʫ ʛʨʘʥʘʪʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʚ ʫʩʣʦʚʠʷʭ 

ʇʷʥʜʞʩʢʦʛʦ ʣʝʩʭʦʟʘ ï 0.72ʤʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ, ʚ ʫʩʣʦʚʠʷʭ ʎɹʉ ʛ. ɼʫʰʘʥʙʝ ï 1.15, ʚ 

ʫʩʣʦʚʠʷʭ ɺɻɹʉ 1.25; ʫ ʭʫʨʤʳ ʢʘʚʢʘʟʩʢʦʡ ʚ ʇʷʥʜʞʩʢʦʤ ʣʝʩʭʦʟʝ ï 1.12ʤʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ, ʚ 

ʎɹʉ ï 1.45, ʚ ʫʩʣʦʚʠʷʭ ɺɻɹʉ ï 1.77. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʨʦʪʠʥʦʠʜʦʚ ʫ ʛʨʘʥʘʪʘ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʚ ʇʷʥʜʞʩʢʦʤ ʣʝʩʭʦʟʝ ï 0.64, ʚ ʎɹʉ ï 0.54, ʚ ʫʩʣʦʚʠʷʭ ɺɻɹʉ ï 0.52, ʫ 

ʭʫʨʤʳ ʢʘʚʢʘʟʩʢʦʡ ʚ ʇʷʥʜʞʩʢʦʤ ʣʝʩʭʦʟʝ ï 0.66, ʚ ʎɹʉ ï 0.60, ʚ ʫʩʣʦʚʠʷʭ ɺɻɹʉ ï 0.56ʤʛ/ʛ 

ʩʳʨʦʡ ʤʘʩʩʳ [5]. 

ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ Ŭ ʫ ʛʨʘʥʘʪʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʠ 

ʭʫʨʤʳ ʢʘʚʢʘʟʩʢʦʡ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʬʘʟʫ ʩʦʟʨʝʚʘʥʠʷ ʠ ʩʦʩʪʘʚʣʷʶʪ ʚ ʇʷʥʜʞʩʢʦʤ ʣʝʩʭʦʟʝ ï 

0.57 ʤʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ, ʚ ʎɹʉ ï 0.82 ʠ ʥʘ ɺɻɹʉ 1.07, ʫ ʭʫʨʤʳ ʢʘʚʢʘʟʩʢʦʡ ʚ ʇʷʥʜʞʩʢʦʤ 

ʣʝʩʭʦʟʝ ï 0.95, ʚ ʎɹʉ ï 0.97 ʠ ʥʘ ɺɻɹʉ ï 0.99. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ b ʫ ʛʨʘʥʘʪʘ ʚ ʇʷʥʜʞʩʢʦʤ ʣʝʩʭʦʟʝ ï 0.34, ʚ ʎɹʉ ï 0.52, ʚ ʫʩʣʦʚʠʷʭ 

ɺɻɹʉ ï 0.86, ʫ ʭʫʨʤʳ ʚ ʇʷʥʜʞʩʢʦʤ ʣʝʩʭʦʟʝ ï 0.61 ʚ ʎɹʉ ï 0.72, ʚ ʫʩʣʦʚʠʷʭ ɺɻɹʉ ï 0.77 

ʤʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ. ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʢʘʨʦʪʠʥʦʠʜʦʚ ʫ ʛʨʘʥʘʪʘ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʚ ʇʷʥʜʞʩʢʦʤ ʣʝʩʭʦʟʝ ï 0.26, ʚ ʎɹʉ ï 0.25, ʚ ʫʩʣʦʚʠʷʭ ɺɻɹʉ ï 0.20, ʫ 

ʭʫʨʤʳ ʢʘʚʢʘʟʩʢʦʡ ʚ ʇʷʥʜʞʩʢʦʤ ʣʝʩʭʦʟʝ ï 0.32, ʚ ʎɹʉ ï 0.25, ʚ ʫʩʣʦʚʠʷʭ ɺɻɹʉ ï 0.16 ʤʛ/ʛ 

ʩʳʨʦʡ ʤʘʩʩʳ.ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦʨʦʬʠʣʣʘ Ŭ ʠ 

b ʚ ʨʘʟʥʳʭ ʬʘʟʘʭ ʫ ʛʨʘʥʘʪʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʩʦʩʪʘʚʠʣʘ ʚ ʇʷʥʜʞʩʢʦʤ ʣʝʩʭʦʟʝ ï 51.6%, ʚ ʎɹʉ 

ï 42.64% ʠ ʥʘ ɺɻɹʉ ï 24.12%, ʫ ʭʫʨʤʳ ʢʘʚʢʘʟʩʢʦʡ ʚ ʇʷʥʜʞʩʢʦʤ ʣʝʩʭʦʟʝ ï 38.35%, ʚ ʎɹʉ 

ï 46.97% ʠ ʥʘ ɺɻɹʉ ï 52.99% [5].  

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʧʠʛʤʝʥʪʦʚ ʫ P. granatum ʠ D. lotus ʦʙʥʘʨʫʞʝʥʦ ʚ ʬʘʟʝ 

ʮʚʝʪʝʥʠʷ, ʘ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʭʣʦʨʦʬʠʣʣʘ Ŭ ʠ b ï ʚ ʬʘʟʝ ʩʦʟʨʝʚʘʥʠʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʭʦʜ ʜʠʥʘʤʠʢʠ ʩʦʜʝʨʞʘʥʠʷ ʧʠʛʤʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʫ 

ʦʙʦʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠʜʝʥʪʠʯʝʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʣʘʩʪʠʜʥʳʭ 

ʧʠʛʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ ʛʨʘʥʘʪʘ ʠ ʭʫʨʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʠʭ ʨʘʟʚʠʪʠʷ ʠ ʚʳʩʦʪʥʦʡ 

ʧʦʷʩʥʦʩʪʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʦʚ Ŭ ʠ b, ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʥʘʯʠʥʘʷ ʦʪ ʬʘʟʳ 

ʙʫʪʦʥʠʟʘʮʠʠ ʜʦ ʬʘʟʳ ʧʣʦʜʦʥʦʰʝʥʠʷ, ʘ ʚ ʬʘʟʝ ʩʦʟʨʝʚʘʥʠʷ ʩʥʦʚʘ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʴ 

çʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭè ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ 

ʧʨʦʮʝʩʩʝ ʢʘʢ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʪʝʩʪ-ʧʨʠʟʥʘʢ ʜʣʷ ʦʪʙʦʨʘ ʩʢʦʨʦʩʧʝʣʳʭ ʠ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʬʦʨʤ.ʊʘʢ ʢʘʢ 3/4 ʯʘʩʪʠ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ (ʭʣʦʨʦʧʣʘʩʪʘʭ) 

ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʭʣʦʨʦʬʠʣʣ ʘ, ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʳʪʘʶʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʢʘʢ ʪʝʩʪ-ʧʨʠʟʥʘʢ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʦʚ ʘ ʠ b, ʢʘʢ ʩʫʤʤʘʨʥʦ, 

ʪʘʢ ʠ ʨʘʟʜʝʣʴʥʦ, ʪʝʩʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʚʝʣʠʯʠʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʨʦʞʘʷ 

ʨʘʩʪʝʥʠʡ. ʆʜʥʘʢʦ ʜʘʚʥʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ ʠ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʚ 

ʣʠʩʪʝ ʥʝ ʚʩʝʛʜʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʦʚʳʰʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʠ 

ʫʨʦʞʘʷ ʨʘʩʪʝʥʠʡ. ʇʦ ʟʘʢʣʶʯʝʥʠʶ ɸ.ɸ.ʅʠʯʠʧʦʨʦʚʠʯʘ [12], çʵʪʦʪ ʬʘʢʪ ʤʦʞʥʦ ʙʳʣʦ ʙʳ 
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ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ... çʠʟʣʠʰʥʠʡè çʥʝʘʢʪʠʚʥʳʡè ʭʣʦʨʦʬʠʣʣ - ʵʪʦ ʭʣʦʨʦʬʠʣʣ, ʢʦʪʦʨʳʡ 

ʩʦʟʜʘʝʪ ʪʦʪ çʟʘʧʘʩ ʤʦʱʥʦʩʪʝʡè, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʩʣʫʯʘʷʭ ʢʦʛʜʘ ʫʩʣʦʚʠʷ 

ʦʢʘʟʳʚʘʶʪʩʷ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʬʦʪʦʩʠʥʪʝʟʘ, ʯʝʤ ʪʝ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʬʦʨʤʠʨʦʚʘʣʩʷ ʠʟʥʘʯʘʣʴʥʦè.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʪʝʥʠʷ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦʨʦʬʠʣʣʘ - ʵʪʦ ʨʘʩʪʝʥʠʷ ʩ 

ʙʦʣʴʰʠʤ çʟʘʧʘʩʦʤ ʤʦʱʥʦʩʪʝʡè ʢʘʢ ʬʝʨʤʝʥʪʥʳʭ, ʪʘʢ ʠ ʬʦʪʦʭʠʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. çɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ - ʵʪʦ ʢʨʘʡʥʝ ʚʘʞʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʝʛʦ ʘʢʪʠʚʥʦʩʪʠè [12].  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʝʜʝʣʳ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʧʠʛʤʝʥʪʦʚ ʜʣʷ ʦʙʦʠʭ ʠʟʫʯʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʠ ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʦʚ Ŭ ʠ b ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʩʪʝʥʠʡ, ʥʘʯʠʥʘʷ ʦʪ 

ʬʘʟʳ ʮʚʝʪʝʥʠʷ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʟʘʪʝʤ ʚ ʬʘʟʝ ʩʦʟʨʝʚʘʥʠʷ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ. ʉʦʜʝʨʞʘʥʠʝ ʢʘʨʦʪʠʥʦʠʜʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ ʬʘʟʳ ʧʣʦʜʦʥʦʰʝʥʠʷ ʠ ʨʝʟʢʦ 

ʚʦʟʨʘʩʪʘʝʪ ʚ ʬʘʟʝ ʩʦʟʨʝʚʘʥʠʷ.  

ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʘʞʝʥ ʠ ʜʣʷ ʩʝʣʝʢʮʠʠ ʨʘʩʪʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʞʘʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʟʘʧʘʩʘʶʱʠʭ ʦʨʛʘʥʦʚ ʩ ʚʳʩʦʢʠʤ ʠʭ 

ʢʘʯʝʩʪʚʦʤ: çɺʳʩʦʢʠʝ ʨʝʟʝʨʚʳ ʤʦʱʥʦʩʪʝʡ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʨʘʩʪʝʥʠʡ ʜʦʣʞʥʳ 

ʩʣʫʞʠʪʴ ʪʝʤ ʠʩʪʦʯʥʠʢʦʤ, ʠʟ ʢʦʪʦʨʦʛʦ ʨʘʩʪʝʥʠʷ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʤʥʦʛʦ ʘʩʩʠʤʠʣʷʪʦʚ ʜʣʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʢʨʫʧʥʳʭ ʟʘʧʘʩʘʶʱʠʭ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʘʪʪʨʘʛʠʨʫʶʱʝʡ ʩʠʣʳ ʵʪʠʭ ʦʨʛʘʥʦʚ, ʩʧʦʩʦʙʥʳʭ ʢ ʙʳʩʪʨʦʤʫ ʨʦʩʪʫè [12]. 

ʕʪʠʤ ʚʳʩʢʘʟʳʚʘʥʠʷʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʝʜʣʘʛʘʶʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʴ çʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘè ʢʘʢ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ ʜʣʷ 

ʩʫʞʜʝʥʠʷ ʦ ʤʦʱʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʦʙʨʘʟʦʚʳʚʘʪʴ ʫʨʦʞʘʡ [14] ʠʣʠ ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʠʥʜʝʢʩ 

ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ [15]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʩʪʴ ʚʩʝ ʦʩʥʦʚʘʥʠʷ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʝʣʝʢʮʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʝʩʪʠ ʥʘ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ, ʩ ʪʝʤ ʯʪʦʙʳ ʧʦʢʘʟʘʪʝʣʴ 

çʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘè, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʭʣʦʨʦʬʠʣʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʤʦʛ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʦʷʩʥʦʩʪʠ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʟʝʣʝʥʳʭ 

ʧʠʛʤʝʥʪʦʚ (ʭʣʦʨʦʬʠʣʣ Ŭ ʠ b) ʦʙʥʘʨʫʞʝʥʦ ʚ ʫʩʣʦʚʠʷʭ ɺɻɹʉ (1050 ʤ ʥʘʜ ʫʨ. ʤ.), 

ʥʘʠʤʝʥʴʰʝʝ ï ʚ ʫʩʣʦʚʠʷʭ ʇʷʥʜʞʩʢʦʛʦ ʣʝʩʭʦʟʘ (364 ʤ ʥʘʜ ʫʨ. ʤ.). ʇʨʠ ʵʪʦʤ ʎʝʥʪʨʘʣʴʥʳʡ 

ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʛ. ɼʫʰʘʥʙʝ (830 ʤ ʥʘʜ ʫʨ. ʤ.) ʟʘʥʠʤʘʣ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʇʦ 

ʞʝʣʪʳʤ ʧʠʛʤʝʥʪʘʤ, ʥʘʦʙʦʨʦʪ, ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ï ʚ ʫʩʣʦʚʠʷʭ ʇʷʥʜʞʩʢʦʛʦ ʣʝʩʭʦʟʘ, 

ʘ ʥʘʠʤʝʥʴʰʝʝ ï ʚ ʫʩʣʦʚʠʷʭ ɺɻɹʉ. ʆʪʤʝʯʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʜʣʷ ʦʙʦʠʭ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ 

ʚʠʜʦʚ ʩʭʦʜʥʳ. 

 

ʊʘʙʣʠʮʘ 1. ʉʦʜʝʨʞʘʥʠʝ ʧʣʘʩʪʠʜʥʳʭ ʧʠʛʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ ʛʨʘʥʘʪʘ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ(P. granatum L.) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʨʘʟʚʠʪʠʷ 
ʈʘʡʦʥʳ 

ʠʩʩʣʝʜʦʚ

ʘʥʠʷ 

ʌʘʟʘ 

ʨʘʟʚʠʪʠʷ 

ʉʦʜʝʨʞʘʥʠʝ ʧʠʛʤʝʥʪʦʚ, ʤʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ  

ʂʘʨʦʪʠʥʦʠʜʳ ʍʣʦʨʦʬʠʣʣ 

a 

ʍʣʦʨʦʬʠʣʣ 

b 

ʉʫʤʤʘ 

ʭʣʦʨʦʬʠʣʣʦ

ʚ 

Ŭ + b 

ʉʦʦʪʥʦʰʝʥʠʝ 

ʭʣ. Ŭ / b 

ʇʷʥʜʞ 1 0.61Ñ0.07 0.34Ñ0.06 0.95Ñ0.04 1.79Ñ0.02 0.46Ñ0.08 

2 0.88Ñ0.00 0.56Ñ0.01 1.44Ñ0.01 1.55Ñ0.01 0.31Ñ0.01 

3 1.15Ñ0.07 0.72Ñ0.05 1.87Ñ0.02 1.60Ñ0.02 0.26Ñ0.01 

4 0.57Ñ0.02 0.36Ñ0.03 0.93Ñ0.05 1.58Ñ0.06 0.64Ñ0.05 

ʎɹʉ 1 0.93Ñ0.02 0.57Ñ0.01 1.50Ñ0.03 1.63Ñ0.01 0.34Ñ0.00 

2 1.10Ñ0.03 1.05Ñ0.02 2.15Ñ0.05 1.05Ñ0.05 0.29Ñ0.01 

3 1.18Ñ0.04 1.15Ñ0.01 2.33Ñ0.02 1.03+0.06 0.25Ñ0.01 

4 0.82Ñ0.01 0.52Ñ0.03 1.34Ñ0.04 1.58Ñ0.07 0.54Ñ0.01 



153 
 

ɺɻɹʉ 

 

 

1 1.08Ñ0.01 0.99Ñ0.04 2.07Ñ0.03 1.09Ñ0.06 0.33Ñ0.05 

2 1.25Ñ0.07 1.20Ñ0.04 2.45Ñ0.06 1.04Ñ0.04 0.26Ñ0.01 

3 1.29Ñ0.03 1.25Ñ0.03 2.54Ñ0.06 1.03Ñ0.03 0.20Ñ0.02 

4 1.07Ñ0.01 0.86Ñ0.04 1.93Ñ0.05 1.24Ñ0.07 0.52Ñ0.05 

ʇʨʠʤʝʯʘʥʠʝ: 1- ʙʫʪʦʥʠʟʘʮʠʷ, 2 ï ʮʚʝʪʝʥʠʝ, 3 ï ʧʣʦʜʦʥʦʰʝʥʠʝ ʠ 4 ï ʩʦʟʨʝʚʘʥʠʝ. 

 

ʊʘʙʣʠʮʘ 2. ʉʦʜʝʨʞʘʥʠʝ ʧʣʘʩʪʠʜʥʳʭ ʧʠʛʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ ʭʫʨʤʳ ʢʘʚʢʘʟʩʢʦʡ (D. lotus 

L.) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʨʘʟʚʠʪʠʷ 
ʈʘʡʦʥʳ 

ʠʩʩʣʝʜʦ- 

ʚʘʥʠʷ 

ʌʘʟʘ 

ʨʘʟʚ

ʠ- 

ʪʠʷ 

ʉʦʜʝʨʞʘʥʠʝ ʧʠʛʤʝʥʪʦʚ, ʤʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ  

ʂʘʨʦʪʠʥʦʠʜʳ ʍʣʦʨʦʬʠʣʣ 

a 

ʍʣʦʨʦʬʠʣʣ 

b 

ʉʫʤʤʘ 

ʭʣʦʨʦʬʠʣʣʦʚ 

Ŭ + b 

ʉʦʦʪʥʦʰʝʥʠʝ 

ʭʣ. Ŭ /ʭʣ. b 

ʇʷʥʜʞ 1 0.96Ñ0.08 0.76Ñ0.04 1.72Ñ0.12 1.26Ñ0.04 0.54Ñ0.01 

2 1.20Ñ0.02 1.09Ñ0.04 2.29Ñ0.06 1.10Ñ0.01 0.40Ñ0.10 

3 1.38Ñ0.14 1.12Ñ0.06 2.50Ñ0.20 1.23Ñ0.06 0.32Ñ0.03 

4 0.95Ñ0.05 0.61Ñ0.02 1.56Ñ0.07 1.54Ñ0.02 0.66Ñ0.01 

ʎɹʉ 1 1.10Ñ0.01 0.72Ñ0.02 1.82Ñ0.03 1.53Ñ0.02 0.45Ñ0.09 

2 1.57Ñ0.02 1.36Ñ0.08 2.93Ñ0.08 1.15Ñ0.04 0.39Ñ0.02 

3 1.72Ñ0.02 1.45Ñ0.05 3.17Ñ0.03 1.19Ñ0.05 0.25Ñ0.07 

4 0.97Ñ0.09 0.73Ñ0.02 1.70Ñ0.12 1.33Ñ0.08 0.60Ñ0.01 

ɺɻɹʉ 

 

 

1 1.26Ñ0.08 0.83Ñ0.08 2.09Ñ0.16 1.52Ñ0.04 0.42Ñ0.06 

2 1.66Ñ0.06 1.44Ñ0.05 3.10Ñ0.00 1.15Ñ0.06 0.29Ñ0.03 

3 1.96Ñ0.08 1.77Ñ0.02 3.73Ñ0.10 1.11Ñ0.02 0.16Ñ0.00 

4 0.99Ñ0.06 0.77Ñ0.01 1.76Ñ0.07 1.28Ñ0.05 0.56Ñ0.07 

ʇʨʠʤʝʯʘʥʠʝ: 1- ʙʫʪʦʥʠʟʘʮʠʷ, 2 ï ʮʚʝʪʝʥʠʝ, 3 ï ʧʣʦʜʦʥʦʰʝʥʠʝ ʠ 4 ï ʩʦʟʨʝʚʘʥʠʝ. 
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ÞÌנÕÔÜ¾ÍÔÔ ØÔÉÐÚÜÔ ÛÔÏØÑÙÞ ÐÌÜ ÍÌÜÏÔ ÜÌÝÞÌÙÔÔ ÌÙÚÜÔ ØßÉÌÜÜÌÜÄ 
(PUNICA GRANATUM L.) ÎÌ áßÜØÚÔ ÉÌÎÉÚÓÄ (DIOSPYROS LOTUS  L.) ÎÚÍÌÝÞÌ ÍÌ 

ÐÌÎÜÌÇÚÔ ÜßäÐ ÎÌ ÍÌ×ÌÙÐÔÔ ØÔÙÞÌפÌÇÚ 

Ðìü øìėú÷ìô øìóöÿü þìסõôüČíôô øôėðúüô ûôïøñùþ ðìü íìüïô üìýþìùôô ìùúüô øìėìüüìüĒ 
(Punica granatum L.) îì āÿüøúô ėìîėúóĒ (Diospyros lotus L.), îúíìýþì ìó ðìîüìĕúô üÿĄð îì íì÷ìùðôô 
øôùþìץìĕú øÿìõċù öìüðì Ąÿð. Ìó ùìþôĔìô þìĕėôėúþ øìĆ÷ÿø ïìüðôð, öô øôėðúüô íì÷ìùðô ûôïøñùþ ðìü 
ðìîüìô ûÿāþì üìýôðìùô øñîì, ðìü ûìüîìüôĄïúĕô ùìíúþúþô öÿĕôô Îìüóúí āúý íÿðì, ðìü íìüïô üìýþìùôô 
ìùúüô øìėìüüìüĒ (Punica granatum L.) -1.29 îì ðìü āÿüøúô ėìîėúóĒ (Diospyros lotus L.) -1.96 øï/ï îìóùô 
þìü øñíúĄìð. 

Öì÷ôðîúòì״ú: íìüï, ìùúü, āÿüøúô ėìîėúóĒ, ðìîüìĕúô üÿĄð, ā÷úüúĀô÷÷, íì÷ìùðôô øôùþìėìĕú. 
 

ʀɿʄɽʅɽʅʀɽ ʉʆɼɽʈɾɸʅʀɽ ʇʀɻʄɽʅʊʆɺ ʃʀʉʊʔɽɺ ɻʈɸʅɸʊɸ ʆɹʓʂʅʆɺɽʅʅʆɻʆ (PUNICA 

GRANATUM  L.) ʀ ʍʋʈʄʓ ʂɸɺʂɸɿʉʂʆʁ (DIOSPYROS LOTUS L.) ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʌɸɿʓ 

ʈɸɿɺʀʊʀʗ ʀ ɺʓʉʆʊʅʆʁ ʇʆʗʉʅʆʉʊʀ ɺ ʋʉʃʆɺʀʗʍ ʊɸɼɾʀʂʀʉʊɸʅɸ 

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʥʘʫʯʥʳʝ ʜʘʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʧʠʛʤʝʥʪʦʚ ʣʠʩʪʴʝʚ ʛʨʘʥʘʪʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ 

ʠ ʭʫʨʤʳ ʢʘʚʢʘʟʩʢʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʠ ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʠ 

ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʠʛʤʝʥʪʦʚ ʣʠʩʪʘ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʬʘʟʫ 

ʧʣʦʜʦʥʦʰʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ɺʘʨʟʦʙʩʢʦʡ ʛʦʨʥʦ-ʙʦʪʘʥʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ (ɺɻɹʉ) ʩʦʩʪʘʚʣʷʶʪ ʫ ʛʨʘʥʘʪʘ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ ï 1.29%, ʘ ʫ ʭʫʨʤʳ ʢʘʚʢʘʟʩʢʦʡ ï 1.96 ʤʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʩʪ, ʛʨʘʥʘʪ, ʭʫʨʤʘ ʢʘʚʢʘʟʩʢʦʡ, ʬʘʟʘ ʨʘʟʚʠʪʠʷ, ʭʣʦʨʦʬʠʣʣ, ʚʳʩʦʪʥʘʷ ʧʦʷʩʥʦʩʪʴ. 

 

CHANGE THE MAINTENANCE OF PIGMENTS OF LEAVES OF THE POMEGRANATE ORDINARY 

(PUNICA GRANATUM L.) AND THE PERSIMMON CAUCASIAN (DIOSPYRO S LOTUS L.) 

DEPENDENCES ON THE PHASE OF DEVELOPMENT AND HIGH -RISE ʇʆʗʉʅʆʉʊʀ IN THE 

CONDITIONS OF TAJIKISTAN  

In this ʩʪʘʪʠ the scientific data the maintenance of pigments of leaves of a pomegranate ordinary and a 

persimmon of the Caucasian dependence on a phase of development and high-rise ʧʦʷʩʥʦʩʪʠ in the conditions of 

Tajikistan is cited, and the data shows that the maximum values the maintenance of pigments of sheet have on a 

fruiting stage in the conditions of Varzobsky mountain-botanical station make at a pomegranate ordinary - 1.29 %, 

and at a persimmon Caucasian - 1.96 mg/g of crude weight. 

Key words: Leaves, pomegranate, persimmon of the Caucasian, phases of development, chlorophyll, 

highness level. 

 
ØìĆ÷ÿøúþ ðìü íúüìô øÿì÷÷ôĀ: Íúíúóúðì Ô÷ĕúøĔúù ÌíðÿĄÿöÿü ¬ÐúùôĄïúĕô ðìî÷ìþôô úøĘóïúüôô 
ÞúĔôöôýþúù íì ùúøô Ýìðüôððôù ÌõùĒ, ùúøóìðô ô÷øĕúô íôú÷úïĒ, ðúþýñùþô öìĀñðüìô íúþìùôöì. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ: ɹʦʙʦʟʦʜʘ ʀʣʭʦʤʜʞʦʥ ɸʙʜʫʰʫʢʫʨ ï ʊʘʜʞʠʢʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ. ɸʡʥʠ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʦʪʘʥʠʢʠ. ɸʜʨʝʩ: 734003, 
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ʋɼʂ 631.11.631.5.(575.3) 

ɺʃʀʗʅʀɽ ʉʈʆʂʆɺ ʇʆʉɽɺɸ ʅɸ ʌʆʊʆʉʀʅʊɽʊʀʏɽʉʂʋʖ ɼɽʗʊɽʃʔʅʆʉʊʔ 

ʇʆʉɽɺʆɺ ʀ ʋʈʆɾɸʁʅʆʉʊʔ ʈʀʉɸ 

 

ʉʘʬʘʨʦʚ ʐ.ɼʞ., ɹʫʭʦʨʠʝʚ ʊ.ɸ. 

ʀʥʩʪʠʪʫʪ ʟʝʤʣʝʜʝʣʠʷ ʊɸʉʍʅ  

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʥʘ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʩʝʚʦʚ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʨʠʩʘ.  

ʄʝʪʦʜʠʢʘ. ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʜʝʭʢʘʥʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

çʌʘʡʟʫʣʦʙʦʙʦ-2004è ʛʦʨʦʜʘ ʊʫʨʩʫʥʟʘʜʝ ɻʠʩʩʘʨʩʢʦʡ ʜʦʣʠʥʳ ʚ 2015-2017ʛʛ ʈʘʟʤʝʨ 

ʜʝʣʷʥʢʠ 60 ʤ
2
. ʀʟʫʯʘʣʦʩʴ ʯʝʪʳʨʝ ʩʨʦʢʘ ʧʦʩʝʚʘ. 

1. ʊʨʝʪʴʷ ʜʝʢʘʜʘ ʘʧʨʝʣʷ 

2. ʇʝʨʚʘʷ ʜʝʢʘʜʘ ʤʘʷ 

3. ɺʪʦʨʘʷ ʜʝʢʘʜʘ ʤʘʷ 

4. ʊʨʝʪʴʷ ʜʝʢʘʜʘ ʤʘʷ  

5. ʇʝʨʚʘʷ ʜʝʢʘʜʘ ʠʶʥʷ.  

ʇʦʯʚʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ - ʪʸʤʥʳʝ ʩʝʨʦʟʸʤʳ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ 

ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ ʩʦʩʪʘʚʣʷʝʪ 1,42 %, ʚʘʣʦʚʦʛʦ ʘʟʦʪʘ ï 0,156 %, ʚʘʣʦʚʦʛʦ ʬʦʩʬʦʨʘ ï 

0,163 %, ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ ï 30,8, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ï 26,9, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ 

ï 263 ʤʛ/ʢʛ ʧʦʯʚʳ. ʋʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. 

ʋʨʦʚʝʥʴ ʫʨʦʞʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦʤ ʚʳʧʦʣʥʝʥʠʷ 

ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʸʤʦʚ, ʚ ʯʘʩʪʝʥʦʩʪʠ, ʩʨʦʢʠ ʠ ʩʧʦʩʦʙʳ ʧʦʩʝʚʘ, ʥʦʨʤʳ ʚʳʩʝʚʘ, 

ʛʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʩʝʤʷʥ. ʉʨʦʢʠ ʧʦʩʝʚʘ ʦʧʨʝʜʝʣʷʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʙʠʦʣʦʛʠʠ ʢʫʣʴʪʫʨʳ, ʮʝʣʴ 

ʚʦʟʜʝʣʳʚʘʥʠʷ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʟʦʥʳ, ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʧʦʯʚʳ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʢʦʚ ʟʘ ʚʝʛʝʪʘʮʠʶ.  

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʠ ʪʝʤʧʦʚ 

ʥʘʨʘʩʪʘʥʠʷ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʝʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦʝ ʥʘʨʘʩʪʘʥʠʝ ʠ 

ʦʛʨʘʥʠʯʝʥʥʳʝ ʨʘʟʤʝʨʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʯʘʱʝ ʚʩʝʛʦ ʩʥʠʞʘʶʱʠʝ 

ʫʨʦʞʘʡʥʦʩʪʴ ʨʠʩʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠʝʤʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ 

ʠʛʨʘʶʪ ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʝʛʦ ʫʨʦʞʘʷ. ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ 

ʦʧʪʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʦʡ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ 

30-50 ʪʳʩ.ʤ
2
.ʜʥʝʡ/ʛʘ [2, 3]. 

ɺʝʣʠʯʠʥʘ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ʌʇ) ʚ ʧʦʩʝʚʘʭ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʱʘʜʠ 

ʣʠʩʪʴʝʚ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ. ʆʜʥʘʢʦ ʥʝ 

ʚʩʝʛʜʘ ʨʘʟʤʝʨ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʣʠʯʠʥʝ ʌʇ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʦʨʪʘ, ʘ ʪʘʢʞʝ ʩ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ 

ʚʦʟʜʝʣʳʚʘʥʠʷ [1].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ 

ʨʘʟʤʝʨʦʚ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʨʠʩʘ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ, ʩʨʦʢʦʚ 

ʧʦʩʝʚʘ ʠ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʨʪʦʚ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ ʩʝʚʘ ʨʘʟʤʝʨ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʩʝʚʦʚ ʨʠʩʘ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʝʸ ʬʦʪʦʩʠʥʪʝʟʠʨʦʚʘʥʠʷ ʟʘʤʝʪʥʦ ʚʘʨʴʠʨʫʝʪ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʚʝʣʠʯʠʥʳ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʤʝʯʘʣʠʩʴ ʧʨʠ ʧʦʩʝʚʝ ʨʠʩʘ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʤʘʷ ʠ 

ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʠʶʥʷ ʤʝʩʷʮʘ.  

ɸʧʨʝʣʴʩʢʠʝ ʧʦʩʝʚʳ ʥʝʩʢʦʣʴʢʦ ʫʩʪʫʧʘʣʠ ʧʦ ʚʝʣʠʯʠʥʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʅʘ ʤʘʡʩʢʠʭ 

ʧʦʩʝʚʘʭ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʨʘʥʥʝʛʦ ʬʦʪʦʩʠʥʪʝʟʠʨʦʚʘʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘʠʣʫʯʰʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʌɸʈ. ʊʘʢ, ʫʞʝ ʢ ʥʘʯʘʣʫ ʬʘʟʳ ʢʫʱʝʥʠʷ ʣʠʩʪʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘ ʧʦʩʝʚʘʭ ʚʪʦʨʦʡ ʜʝʢʘʜʳ 

ʤʘʷ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ 8,7-14,3 ʪʳʩ. ʤ
2
/ʛʘ, ʘ ʧʨʠ ʧʦʩʝʚʝ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʘʧʨʝʣʷ - 6,0-11,4 

ʪʳʩ.ʤ
2
/ʛʘ (ʪʘʙʣ. 1.).  

ʈʝʟʢʦʝ ʥʘʨʘʩʪʘʥʠʝ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʧʦʩʝʚʦʚ ʨʠʩʘ ʧʨʠ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʩʨʦʢʘʭ ʩʝʚʘ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʬʘʟʳ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ, ʘ ʤʘʢʩʠʤʫʤ ʝʸ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʬʘʟʫ ʚʳʤʸʪʳʚʘʥʥʠʷ. 
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ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʠʩʘ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʚʳʷʚʠʣʠ 

ʚʘʨʴʠʨʦʚʘʥʠʝ ʝʸ ʧʣʦʱʘʜʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ ʩʝʚʘ ʠ ʫʩʣʦʚʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʃʠʩʪʦʚʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʠʤʝʣʘ ʥʝʩʢʦʣʴʢʦ ʠʥʫʶ ʢʘʨʪʠʥʫ ʨʘʟʚʠʪʠʷ, ʯʝʤ ʧʦʩʝʚʘ ʚ 

ʮʝʣʦʤ. ʊʘʢʞʝ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʨʘʟʚʠʪʠʷ ʥʘʯʠʥʘʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʟʘʛʫʱʝʥʠʷ ʥʘ ʨʘʟʤʝʨʳ ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ʕʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʚʝʛʝʪʘʮʠʠ, ʥʦ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʘ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ. ʊʘʢ, ʚ 

ʬʘʟʝ ʚʳʤʸʪʳʚʘʥʠʷ ʚʝʣʠʯʠʥʳ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʧʦʩʝʚʘ ʙʳʣʠ ʙʣʠʟʢʠ 

ʠ ʩʦʩʪʘʚʣʷʣʠ ʫ ʩʦʨʪʘ ʧʨʠ ʧʦʩʝʚʝ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʘʧʨʝʣʷ 28,6ï35,0 ʪʳʩ.ʤ
2
/ʛʘ; ʤʘʡʩʢʠʡ ʧʦʩʝʚ 

38,6ï47,6 ʠ ʧʝʨʚʘʷ ʜʝʢʘʜʘ ʠʶʥʷ 37,9ï41,0 ʪʳʩ.ʤ
2
/ʛʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ ʧʦʩʝʚʘ. 

ʃʠʩʪʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʠʤʝʣʘ ʥʝʩʢʦʣʴʢʦ ʠʥʫʶ ʢʘʨʪʠʥʫ ʨʘʟʚʠʪʠʷ, ʯʝʤ 

ʧʦʩʝʚʘ ʚ ʮʝʣʦʤ.  

ɺ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʘʩʩʠʤʠʣʷʮʠʷʦʥʥʳʡ ʘʧʧʘʨʘʪ ʨʠʩʘ ʫʤʝʥʴʰʘʝʪʩʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʨʪʦʚ ʦʥ ʢʦʣʝʙʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 26,5-44,3 ʪʳʩ.ʤ
2
/ʛʘ. ʊʘʢʘʷ ʞʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʧʦ ʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

 

ʊʘʙʣʠʮʘ 1. ɼʠʥʘʤʠʢʘ ʧʣʦʱʘʜʠ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʨʪʦʚ ʨʠʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʨʦʢʦʚ ʧʦʩʝʚʘ, ʪʳʩ ʤ
2
/ʛʘ 

  

 

ʉʦʨʪʘ 

ʉʨʦʢ ʧʦʩʝʚʘ 

ʊʨʝʪʴʷ ʜʝʢʘʜʘ 

ʘʧʨʝʣʷ 

ʇʝʨʚʘʷ 

ʜʝʢʘʜʘ ʤʘʷ 

ɺʪʦʨʘʷ 

ʜʝʢʘʜʘ ʤʘʷ 

ʊʨʝʪʴʷ ʜʝʢʘʜʘ 

ʤʘʷ 

ʇʝʨʚʘʷ 

ʜʝʢʘʜʘ 

ʠʶʥʷ 

 ɺʩʭʦʜʳ  

ʋʟʈʆʉ 7-13 2,3 2,7 3,4 4,0 4,0 

ɺʈʆʉ 3716 2,0 2,8 4,0 4,4 4,7 

ʃʘʟʫʨʥʳʡ 2,5 3,0 4,7 5,2 5,0 

ʉʘʨʘʟʤ 3,0 3,9 3,6 4,8 5,5 

ʖʙʠʣʝʡʥʳʡ 3,2 3,6 5,0 5,5 6,0 

ʂʫʱʝʥʠʝ  

ʋʟʈʆʉ 7-13 6,1 6,7 8,0 8,7 9,0 

ɺʈʆʉ 3716 6,6 7,0 8,3 9,0 9,2 

ʃʘʟʫʨʥʳʡ 10,1 11,0 12,5 13,1 9,4 

ʉʘʨʘʟʤ 10,0 11,3 13,2 13,7 10,0 

ʖʙʠʣʝʡʥʳʡ 11,4 12,0 14,3 14,8 10,5 

ɺʳʭʦʜ ʚ ʪʨʫʙʢʫ  

ʋʟʈʆʉ 7-13 20,0 23,2 27,5 28,4 22,0 

ɺʈʆʉ 3716 2028 24,5 27,6 28,0 23,4 

ʃʘʟʫʨʥʳʡ 26,2 28,0 28,7 29,3 25,0 

ʉʘʨʘʟʤ 25,4 29,3 30,0 30,5 25,2 

ʖʙʠʣʝʡʥʳʡ 26,3     

ɺʳʤʸʪʳʚʘʥʠʝ  

ʋʟʈʆʉ 7-13 28,6 38,6 42,2 43,1 37,9 

ɺʈʆʉ 3716 30,4 40,0 43,5 45,0 40,2 

ʃʘʟʫʨʥʳʡ 34,2 42,5 45,6 47,0 40,6 

ʉʘʨʘʟʤ 32,8 41,7 44,0 45,2 39,5 

ʖʙʠʣʝʡʥʳʡ 35,0 43,0 46,4 47,6 41,0 

 ʇʦʣʥʘʷ ʩʧʝʣʦʩʪʴ 

ʋʟʈʆʉ7-13 27,0 29,3 40,0 41,6 36,0 

ɺʈʆʉ 3716 27,6 33,0 40,7 42,0 37,4 

ʃʘʟʫʨʥʳʡ 28,4 36,4 42,0 43,0 38,0 

ʉʘʨʘʟʤ 26,5 35,0 41,3 42,8 36,8 

ʖʙʠʣʝʡʥʳʡ 28,0 37,2 42,5 44,3 38,3 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʠʩʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʤʝʨʝ ʟʘʚʠʩʠʪ ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʨʪʦʚ ʠ ʩʨʦʢʦʚ ʩʝʚʘ. ʇʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʚ 

ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʙʳʣʘ ʤʝʥʴʰʝ, ʥʘʯʠʥʘʷ ʩ ʬʘʟʳ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʝʸ 

ʫʚʝʣʠʯʝʥʠʝ ʠ ʤʘʢʩʠʤʫʤ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʧʝʨʠʦʜ ʚʳʤʸʪʳʚʘʥʠʷ, ʘ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ 

ʟʘʢʦʥʦʤʝʨʥʦ ʩʥʠʞʘʝʪʩʷ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʌʇ ʧʦʩʝʚʦʚ ʨʠʩʘ ʚ ʨʘʥʥʠʭ ʩʨʦʢʘʭ 

ʧʦʩʝʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʨʪʦʚ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʣ 

1,267-1,778 ʤʣʥ.ʤ
2
/ʛʘ.ʜʥʝʡ, ʘ ʧʨʠ ʤʘʡʩʢʠʭ ʩʨʦʢʘʭ ʧʦʩʝʚʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚ ʧʨʝʜʝʣʘʭ 

1,446-2,177 ʤʣʥ.ʤ
2
/ʛʘ ʜʥʝʡ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʬʦʨʤʠʨʦʚʘʣʩʷ 

ʧʨʠ ʧʦʩʝʚʝ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʠʶʥʷ 1,620 ï 2,181 ʤʣʥ.ʤ
2
/ʛʘ.ʜʥʝʡ ʫ ʩʦʨʪʘ ʃʘʟʫʨʥʳʡ ʠ 

ʖʙʠʣʝʡʥʳʡ (ʪʘʙʣ. 2).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʡ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʫ ʵʪʠʭ ʩʦʨʪʦʚ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ ʤʘʡʩʢʠʭ ʠ ʠʶʥʩʢʠʭ ʩʨʦʢʘʭ ʧʦʩʝʚʘ.  

 

ʊʘʙʣʠʮʘ 2. ʌʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʨʠʩʘ, ʤʣʥ.ʤ
2
/ʛʘ. ʜʥʝʡ 

 ʉʦʨʪʘ  

ʋʟʈʆʉ 7-

13 

ɺʈʆʉ  

3716 

ʃʘʟʫʨʥʳʡ ʉʘʨʘʟʤ ʖʙʠʣʝʡʥʳʡ 

      

ʊʨʝʪʴʷ ʜʝʢʘʜʘ 

ʘʧʨʝʣʷ 

1,267 1,487 1,585 1,500 1,778 

ʇʝʨʚʘʷ ʜʝʢʘʜʘ 

ʤʘʷ 

1,446 1,489 1,588 1,545 1,890 

ɺʪʦʨʘʷ ʜʝʢʘʜʘ 

ʤʘʷ 

1,485 1,500 1,606 1,576 2,104 

ʊʨʝʪʴʷ ʜʝʢʘʜʘ 

ʤʘʷ 

1,568 1,576 1,617 1,587 2,177 

ʇʝʨʚʘʷ ʜʝʢʘʜʘ 

ʠʶʥʷ 

1,571 1,577 1,620 1,580 2,181 

 

ɼʘʥʥʳʝ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʩʝʚʦʚ ʨʠʩʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʧʦ ʩʦʨʪʘʤ 

ʩʫʱʝʩʪʚʝʥʥʘʷ, ʯʪʦ ʚ ʮʝʣʦʤ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʦ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʨʦʢʦʚ ʧʦʩʝʚʘ. ʊʘʢ, 

ʠʟ ʤʘʡʩʢʠʭ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ ʪʨʝʪʴʷ ʜʝʢʘʜʘ ʤʘʷ. ʇʨʠ ʵʪʦʤ 

ʫʨʦʞʘʡ ʟʝʨʥʘ ʩʦʩʪʘʚʠʣ ʧʦ ʩʦʨʪʘʤ 7,43; 7,57; 7,96, 8,13 ʠ 8,20 ʪ/ʛʘ. ʅʘ ʘʧʨʝʣʴʩʢʠʭ ʠ 

ʧʦʟʜʥʝʤ ʠʶʥʴʩʢʦʤ ʩʨʦʢʘʭ ʧʦʩʝʚʦʚ ʫʨʦʞʘʡ ʧʦ ʩʦʨʪʘʤ ʩʦʩʪʘʚʠʣ 7,00; 7,25; 7,08; 7,95 ʪ/ʛʘ ʠ 

7,59; 8,22; 8,18; 7,94, 7,80 ʪ/ʛʘ. 

ɿʥʘʯʠʪʝʣʴʥʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʦʪ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʤʝʥʷʣʘʩʴ ʚʝʣʠʯʠʥʘ ʫʨʦʞʘʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʩʨʦʢʦʤ ʜʣʷ ʚʩʝʭ 

ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʙʳʣʘ ʪʨʝʪʴʷ ʜʝʢʘʜʘ ʤʘʷ. ɺʦ ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʤʝʥʴʰʠʡ ʫʨʦʞʘʡ ʬʦʨʤʠʨʦʚʘʣʩʷ ʫ ʩʦʨʪʦʚ ʋʟʈʆʉ 7-13. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʷ 

ʦʪʤʝʯʝʥʳ ʚ 2017 ʛʦʜʫ.  

ʇʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʤʠ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣʠ ʧʦʩʝʚʳ ʤʘʡʩʢʦʛʦ ʠ ʠʶʥʩʢʦʛʦ 

ʩʨʦʢʦʚ ʚ 2016-2017 ʛʦʜʳ. ɸʧʨʝʣʴʩʢʠʝ ʧʦʩʝʚʳ ʫʩʪʫʧʘʣʠ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʤʘʡʩʢʠʤ.  

ʇʨʠ ʧʦʩʝʚʝ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ ʠ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʤʘʷ ʫʨʦʞʘʡ ʟʝʨʥʘ ʦʪʜʝʣʴʥʳʭ 

ʩʦʨʪʦʚ ʨʠʩʘ ʩʥʠʞʘʝʪʩʷ ʥʘ 8-10 %. ʋʨʦʞʘʡʥʦʩʪʴ ʠʶʥʴʩʢʠʭ ʧʦʩʝʚʦʚ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʳʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʡʩʢʠʤʠ ʩʨʦʢʘʤʠ ʧʦʩʝʚʦʚ ʫ ʦʪʜʝʣʴʥʳʭ ʩʦʨʪʦʚ ʨʠʩʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʪʠʤʘʣʴʥʳʤ ʩʨʦʢʦʤ ʩʝʚʘ ʨʠʩʘ ʷʚʣʷʝʪʩʷ 

ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ ʊʫʨʩʫʥʟʘʜʝ ʪʨʝʪʴʷ ʜʝʢʘʜʘ ʤʘʷ. 

 

 

 

 



158 
 

ʊʘʙʣʠʮʘ 3. ʋʨʦʞʘʡ ʟʝʨʥʘ ʩʦʨʪʦʚ ʨʠʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʘ ʩʝʚʘ, ʪ/ʛʘ 

 

ʉʨʦʢ ʩʝʚʘ 

ɻʦʜ  

ʉʨʝʜʥʝʝ  

ʉʦʨʪ 

 

2015 

 

2016 

 

2017 

ʊʨʝʪʴʷ ʜʝʢʘʜʘ 

ʘʧʨʝʣʷ 

ʋʟʈʆʉ 7-13 6,73 6,50 7,00 6,74 

ɺʈʆʉ 3716 6,67 7,02 6,70 6,80 

ʃʘʟʫʨʥʳʡ 7,32 7,80 8,05 7,73 

ʉʘʨʘʟʤ 7,08 7,07 7,40 7,18 

ʖʙʠʣʝʡʥʳʡ 8,20 8,06 7,94 8,07 

ʇʝʨʚʘʷ ʜʝʢʘʜʘ ʤʘʷ ʋʟʈʆʉ 7-13 7,03 7,37 7,53 7,31 

ɺʈʆʉ 3716 7,10 7,62 7,05 7,26 

ʃʘʟʫʨʥʳʡ 7,95 7,80 8,34 8,03 

ʉʘʨʘʟʤ 7,14 7,58 8,02 7,58 

ʖʙʠʣʝʡʥʳʡ 8,60 8,23 8,00 8,28 

ɺʪʦʨʘʷ ʜʝʢʘʜʘ ʤʘʷ ʋʟʈʆʉ 7-13 7,35 7,03 7,69 7,35 

ɺʟʨʦʩ 3716 7,20 7,07 7,83 7,37 

ʃʘʟʫʨʥʳʡ 8,00 7,86 8,50 8,12 

ʉʘʨʘʟʤ 7,46 8,02 7,95 7,81 

ʖʙʠʣʝʡʥʳʡ 7,94 8,13 8,08 8,05 

ʊʨʝʪʴʘ ʜʝʢʘʜʘ ʤʘʷ ʋʟʈʆʉ 7-13 7,76 7,20 7,32 7,43 

ɺʈʆʉ 3716 8,00 7,63 7,09 7,57 

ʃʘʟʫʨʥʳʡ 7,69 7,94 8,24 7,96 

ʉʘʨʘʟʤ 7,85 8,00 8,54 8,13 

ʖʙʠʣʝʡʥʳʡ 8,35 8,20 8,06 8,20 

ʇʝʨʚʘʷ ʜʝʢʘʜʘ ʠʶʥʷ ʋʟʈʆʉ 7-13 7,00 7,76 7,02 7,59 

ɺʈʆʉ 3716 7,25 8,50 7,95 8,22 

ʃʘʟʫʨʥʳʡ 7,08 8,10 8,36 8,18 

ʉʘʨʘʟʤ 7,95 7,83 8,02 7,94 

ʖʙʠʣʝʡʥʳʡ 7,85 8,03 7,53 7,80 

ɿʘʢʣʶʯʝʥʠʝ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚʘʞʥʳʤ ʨʝʟʝʨʚʦʤ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʷ ʨʠʩʘ ʷʚʣʷʝʪʩʷ ʧʦʩʝʚ ʚ ʣʫʯʰʝʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʨʦʢʠ.  

ʄʘʢʩʠʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʨʪʦʚ ʨʠʩʘ ʬʦʨʤʠʨʦʚʘʣʠʩʴ 

ʧʨʠ ʧʦʩʝʚʝ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʤʘʷ. ʇʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʦʚ 

ʚ ʬʘʟʝ ʚʳʤʝʪʳʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 43,1-47,6 ʪʳʩ.ʤ
2
/ʛʘ, ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 1,568-

2,177 ʤʣʥ.ʤ
2
/ʛʘ.ʜʥʝʡ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʩʨʦʢʦʤ ʩʝʚʘ ʜʣʷ 

ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʷʚʣʷʝʪʩʷ ʪʨʝʪʴʷ ʜʝʢʘʜʘ ʤʘʷ. ʇʨʠ ʵʪʦʤ ʫʨʦʞʘʡ ʟʝʨʥʘ ʨʠʩʘ ʧʦ ʩʦʨʪʘʤ 

ʩʦʩʪʘʚʷʣʦ; 7,43; 7,57; 7,96, 8,13 ʠ 8,20 ʪ/ʛʘ. ʅʘ ʘʧʨʝʣʴʩʢʠʭ ʠ ʧʦʟʜʥʳʭ ʠʶʥʴʩʢʠʭ ʩʨʦʢʘʭ 

ʧʦʩʝʚʘ ʫʨʦʞʘʡ ʧʦ ʩʦʨʪʘʤ ʩʦʩʪʘʚʣʷʣ 7,00; 7,25; 7,08; 7,95 ʪ/ʛʘ ʠ 7,59; 8,22; 8,18; 7,94, 7,80 

ʪ/ʛʘ. 

 
ʃʀʊɽʈɸʊʋʈɸ 

1. ʅʠʯʝʧʘʨʦʚʠʯ ɸ.ɸ. ʆ ʧʫʪʷʭ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʨʘʩʪʝʥʠʡ ʚ ʧʦʩʝʚʘʭ.//ɺ. ʩʙ. 
ʌʦʪʦʩʠʥʪʝʟ ʠ ʚʦʧʨʦʩʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. -ʄ. ɸʅ 1983. ʉ. 61-65 

2. ʅʠʯʝʧʘʨʦʚʠʯ ɸ.ɸ., ɺʣʘʩʦʚʘ ʄ.ʇ. ʆ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ 

ʘʧʧʘʨʘʪʘ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ɾʫʨʥʘʣ ʌʠʟʠʦʣʦʛʠʷ 

ʨʘʩʪʝʥʠʡ.- ʪ.8. ɺʳʧ. 1. 1961ʛ.- ʉ. 19-28. 

3. ʅʠʯʝʧʘʨʦʚʠʯ ɸ.ɸ., ɸʩʨʦʨʦʚ ʂ.ɸ. ʆ ʥʝʢʦʪʦʨʳʭ ʧʨʠʥʮʠʧʘʭ ʦʧʪʠʤʠʟʘʮʠʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʨʘʩʪʝʥʠʡ ʚ ʧʦʩʝʚʘʭ. ʉʙʦʨʥʠʢ ʬʦʪʦʩʠʥʪʝʟ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ʃ:ʅʘʫʢʘ, 1971, ʉ.5-17 
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ÞÌæÝÔÜÔ ØßÇ×ÌÞÔ ÖÔäÞ ÍÌ ÔÉÞÔÐÚÜÔ àÚÞÚÝÔÙÞÑÞÔÖÄ ÎÌ ÇÚÝÔ×ÙÚÖÔÔ äÚ×Ä 

Íÿóÿüïôô íì÷ìùðþìüôùô ùôĄúùðô״ìùðì״úô Āúþúøñþüôô ùìîĆ״úô Ąú÷ ״ìùïúøô öôĄþô ðìĕüĘóìô 

ýñĊøô øú״ô øìõ íì îÿֹוÿð úøìðììùð. Øìýú״ìþô ýìþ״ô íìüï״ú îúíìýþì íì ùìîĆ״úô øìü״ô÷ìô ìîîì÷ 43,1-
 ìóúü ø2/ïì, ûúþñùýôì÷ô Āúþúýôùþñþôö 1,568-2,177 øô÷÷ôúù ø2/ïì-üú þìĄöô÷ ðúð.Ðìü ùìîĆĕúô״ 47,6
µ×ìóÿüùôõ½ îì µêíô÷ñõùôõ½ øìõðúùô öì÷úùþìüôùô íìüï (47­47,6 ĕìóúü ø2/ïì) íì îÿăÿð úøìð. Øÿìõċù 
öìüðì Ąÿð, öô øĘĕ÷ìþô øÿîúĀôėô öôĄþô ùìîĆĕúô þìðėôėĄÿðì ôíþôðúô ðìĕüĘóìô ýñĊøô øúĕô øìõ 
øñíúĄìð. Ðìü íìüúíìüô ôù ĕúýô÷ô Ąú÷Ē ìó üĘô ùìîĆ; 7,43; 7,57; 7,96, 8,13 îì 8,20 þ/ïì. þìĄöô÷ 
øñðôĕìð.Ðìü ùìþôĔìô þìðėôėúþ øìĆ÷ÿø ïìüðôð, öô øĘĕ÷ìþô øÿîúĀôėô öôĄþô ùìîĆĕúô þìðėôėĄÿðì 
ðìĕüĘóìô ýñĊøô øúĕô øìõ îì ðìĕüĘóìô ċöÿøô øúĕô ôĊù øñíúĄìð. Ôùìö, ìó øĘĕ÷ìþĕúô öôĄþô øúĕô øìõ 
ðìĕüĘóìô ýñĊø øÿîúĀôėô øìėýìð ìýþ. Ðìü íìüúíìüô ôù ĕúýô÷ô Ąú÷Ē ìó üĘô ùìîĆ; 7,43; 7,57; 7,96, 8,13 îì 
8,20 þ/ïì-üú þìĄöô÷ øñðôĕìð. Ðìü ðìîüìĕúô öôĄþô øúĕô ìûüñ÷ îì úāôüô øúĕô ôĊù ĕúýô÷ùúöĒ ìó üĘô 
ùìîĆ 7,00; 7,25; 7,08; 7,95 þ/ïì îì 7,59; 8,22; 8,18; 7,94, 7,80 þ/ïì þìĄöô÷ ðúð. 

Öì÷ôðîúòìĕú: Ąú÷, ùìîĆ״ú, øĘĕ÷ìþô öôĄþ, øìõðúùô íìüï״ú, ôץþôðúüô Āúþúýôùþñþôö, ״úýô÷ô 
Ąú÷Ē. 

 
ɺʃʀʗʅʀɽ ʉʈʆʂʆɺ ʇʆʉɽɺɸ ʅɸ ʌʆʊʆʉʀʅʊɽʊʀʏɽʉʂʋʖ ɼɽʗʊɽʃʔʅʆʉʊʔ ʇʆʉɽɺʆɺ  

ʀ ʋʈʆɾɸʁʅʆʉʊʔ ʈʀʉɸ 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʨʪʦʚ ʨʠʩʘ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʨʠ ʧʦʩʝʚʝ ʚ 

ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʤʘʷ. ʇʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʦʚ ʚ ʬʘʟʝ ʚʳʤʝʪʳʚʘʥʠʷ 

ʩʦʩʪʘʚʣʷʣʘ 43,1-47,6 ʪʳʩ.ʤ
2
/ʛʘ, ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 1,568-2,177 ʤʣʥ.ʤ

2
/ʛʘ.ʜʥʝʡ ʅʘʠʙʦʣʴʰʘʷ 

ʧʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (47-47,6.ʪʳʩ.ʤ
2
/ʛʘ) ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʫ ʩʦʨʪʦʚ ʃʘʟʫʨʥʘʷ ʠ ʖʙʠʣʝʡʥʠʡ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʩʨʦʢʦʤ ʩʝʚʘ ʜʣʷ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʷʚʣʷʝʪʩʷ ʥʘʯʘʣʦ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ 

ʤʘʷ. ʇʨʠ ʵʪʦʤ ʫʨʦʞʘʡ ʟʝʨʥʘ ʨʠʩʘ ʧʦ ʩʦʨʪʘʤ ʩʦʩʪʘʚʷʣ: 7,43; 7,57; 7,96, 8,13 ʠ 8,20 ʪ/ʛʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʠʩ, ʩʦʨʪʘ, ʩʨʦʢʠ ʧʦʩʝʚʘ, ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ, ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʫʨʦʞʘʡ 

ʟʝʨʥʘ.  

 

INFLUENCE OF SOWING TI ME ON PHOTOSYNTHETIC ACTIVITIES OF RICE YIELD  

The maximum values of photometric indicators of rice varieties were formed during sowing in the third 

decade of May. The leaf surface area, depending on the varieties in the heading phase, was 43.1-47.6 thousand 

m2/ha, the photosynthetic potential was 1.568-2.177 million m2/ha daysThe largest leaf surface area (47-47.6 

thousand m2/ha) was formed in the varieties Lazurnaya and Yubileiny. It was revealed that the most optimal sowing 

time for the studied varieties is the beginning of the third decade of May. At the same time, the yield of rice grain by 

variety was; 7.43; 7.57; 7.96, 8.13 and 8.20 t/ha. 

Key words: rice, varieties, sowing time, leaf area, photosynthetic potential, grain yield. 

 
ØìĆ÷ÿøúþ ðìü íúüìô øÿì÷÷ôĀúù: ÝìĀìüúî äñüì÷Ē Æÿüìñîôă ¬ Ôùýþôþÿþô óôüúìþöúüôô Ìöìðñøôċô 
ô÷øĕúô öôĄúîìüóôô ÞúĔôöôýþúù, ùúøóìðô ô÷øĕúô öôĄúîìüóĒ. ÝÿüúĎì: 734025, Æÿøĕÿüôô ÞúĔôöôýþúù, 
Ąìĕüô ÐÿĄìùíñ, āôČíúùô ÜĘðìöĒ,21. Þñ÷ñĀúù: 907-33-83-94 Ñ-mail: sherali-2009@mail.ru  
Íÿāúüôñî Þú÷ôíñö Ìāøìðúîôă - Ôùýþôþÿþô óôüúìþöúüôô Ìöìðñøôċô ô÷øĕúô öôĄúîìüóôô ÞúĔôöôýþúù, 
ìöìðñøôöô Ìöìðñøôċô ô÷øĕúô öôĄúîìüóôô ÞúĔôöôýþúù, ðúöþúüô ô÷øĕúô öôĄúîìüóĒ, ûüúĀñýýúü. 
ÝÿüúĎì: 734025, Æÿøĕÿüôô ÞúĔôöôýþúù, Ąìĕüô ÐÿĄìùíñ, āôČíúùô ÜĘðìöĒ,21Ñ-mail: 
tolibekbuchoriev@yandex.ru 

 
ʉʚʝʜʝʥʠʝ ʦʙ ʘʚʪʦʨʘʭ: ʉʘʬʘʨʦʚ ʐʝʨʘʣʠ ɼʞʫʨʘʝʚʠʯ - ʀʥʩʪʠʪʫʪ ʟʝʤʣʝʜʝʣʠʷ ʊɸʉʍʅ, ʢʘʥʜʠʜʘʪ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ. ɸʜʨʝʩ: 734025, ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ, ʛʦʨʦʜ ɼʫʰʘʥʙʝ, ʧʨʦʩʧʝʢʪ ʈʫʜʘʢʠ,21. 

ʊʝʣʝʬʦʥ: 907-33-83-94 ɽ-mail: sherali-2009@mail.ru   

ɹʫʭʦʨʠʝʚ ʊʦʣʠʙʝʢ ɸʭʤʘʜʦʚʠʯ - ʀʥʩʪʠʪʫʪ ʟʝʤʣʝʜʝʣʠʷ ʊɸʉʍʅ, ʘʢʘʜʝʤʠʢ ʊɸʉʍʅ, ʜʦʢʪʦʨ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ. ɸʜʨʝʩ: 734025, ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ, ʛʦʨʦʜ ɼʫʰʘʥʙʝ, ʧʨʦʩʧʝʢʪ 

ʈʫʜʘʢʠ,21. ɽ-mail: tolibekbuchoriev@yandex.ru  

 
Information about the authors: Safarov Sherali Juraevich - Institute of Agriculture of the Academy of 

Agricultural Sciences, Candidate of Agricultural Sciences. Address: 734025, Republic of Tajikistan, Dushanbe city, 

Rudaki avenue, 21. Phone: 907-33-83-94 E-mail: sherali-2009@mail.ru 

Bukhoriev Tolibek Akhmadovich - Institute of Agriculture of the Academy of Agricultural Sciences, Academician 

of the Academy of Agricultural Sciences, Doctor of Agricultural Sciences, Professor. Address: 734025, Republic of 

Tajikistan, Dushanbe city, Rudaki avenue, 21. E-mail: tolibekbuchoriev@yandex.ru 

 

 

 

 

 

 

mailto:sherali-2009@mail.ru
mailto:sherali-2009@mail.ru


160 
 

ʋɼʂ:633.11 

ɺʃʀʗʅʀɽ ɸʂɺɸʂʆʄʇʃɽʂʉɸ ʉ ɸʄʀʅʆʂʀʉʃʆʊɸʄʀ ʅɸ ɹʀʆʍʀʄʀʏɽʉʂʀɽ 

ʇʈʆʎɽʉʉʓ ɺ ʇʈʆʈʆʉʐʀʍ ɿɽʈʅɸʍ ʇʐɽʅʀʎʓ 

 

ɹʦʙʠʟʦʜʘ ɻ.ʄ., ɻʫʣʦʚ ʊ.ɪ., ɸʙʜʫʣʣʦʝʚ ɸ., ʇʠʨʥʘʟʘʨʦʚ ɸ.ʐ. 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʊʘʜʞʠʢʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤʝʥʠ ʉ. ɸʡʥʠ 

 

ʇʨʦʨʘʩʪʘʥʠʝ ʟʝʨʥʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʥʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʚ ʞʠʟʥʠ ʨʘʩʪʝʥʠʷ, 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʝʛʦ ʨʘʟʚʠʪʠʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʝʛʦ ʞʠʟʥʠ (ʜʦ ʩʙʦʨʘ ʫʨʦʞʘʷ). 

ɼʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ 45-50%, ʘ ʪʘʢʞʝ 

ʘʪʤʦʩʬʝʨʥʳʡ ʢʠʩʣʦʨʦʜ, ʥʝʦʙʭʦʜʠʤʳʡ ʟʝʨʥʫ ʜʣʷ ʜʳʭʘʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʩʨʝʜʳ ʜʦʣʞʥʘ 

ʩʦʩʪʘʚʣʷʪʴ 18-24Áʉ [4]. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ ʘʢʪʠʚʠʨʫʶʪʩʷ ʚʩʝ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʫʩʠʣʠʚʘʝʪʩʷ ʜʳʭʘʥʠʝ. ʇʦʢʘʟʘʪʝʣʠ ʜʳʭʘʥʠʷ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʠʥʜʠʢʘʪʦʨʦʤ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʟʝʨʥʘ. 

ʇʨʦʨʘʩʪʘʥʠʝ ʧʰʝʥʠʯʥʦʛʦ ʟʝʨʥʘ ʧʨʠʥʷʪʦ ʜʝʣʠʪʴ ʥʘ ʪʨʠ ʩʪʘʜʠʠ: 1) ʥʘʙʫʭʘʥʠʝ ʢʦʛʜʘ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʚʦʜʳ ʠ ʘʢʪʠʚʘʮʠʷ ʤʝʪʘʙʦʣʠʟʤʘ; 2) ʧʨʦʢʣʝʚʳʚʘʥʠʝ, ʢʦʛʜʘ 

ʥʘʯʠʥʘʝʪʩʷ ʨʦʩʪ ʟʝʨʥʘ ʠ ʠʜʝʪ ʧʝʨʝʭʦʜ ʢ ʨʘʩʪʷʞʝʥʠʶ ʢʣʝʪʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʦʩʠ ʟʝʨʥʘ; 

3) ʨʦʩʪ ʧʨʦʨʦʩʪʢʘ. 

ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʧʨʦʨʘʩʪʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʝʯʝʥʠʝ 

ʨʘʟʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ɺʝʜʝʪʩʷ ʧʦʠʩʢ ʚʝʱʝʩʪʚ, ʫʩʢʦʨʷʶʱʠʭ ʪʝʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʫʣʫʯʰʘʶʱʠʭ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʝʨʥʘ. ɺ [8] ʧʨʝʜʣʦʞʠʣʠ ʧʨʠʤʝʥʷʪʴ ʬʝʨʤʝʥʪʥʳʡ ʧʨʝʧʘʨʘʪ 

ʎʝʣʣʦʚʠʨʠʜʠʥ ɻ20x, ʩʦʜʝʨʞʘʱʠʡ ʢʦʤʧʣʝʢʩ ʮʝʣʣʶʣʦʟ, ɓ-ʛʣʶʢʘʥʘʟ ʠ ʢʩʠʣʘʥʘʟ, 

ʚʳʨʘʙʘʪʳʚʘʝʤʳʭ ʛʨʠʙʥʦʡ ʢʫʣʴʪʫʨʦʡ Trichoderma reesei. 

ʇʨʝʧʘʨʘʪʳ, ʩʜʝʣʘʥʥʳʝ ʠʟ ʨʘʩʪʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʤʝʭʘʥʦʭʠʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʘʮʠʠ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʥʘʥʦʙʠʦʢʦʤʧʦʟʠʪʳ (ʄʇʅ, ʐʈ ʠ ʂʃ-06) ʫʤʝʥʴʰʘʶʪ ʚʨʝʤʷ ʠ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʦʨʘʱʠʚʘʥʠʷ [6]. 

ɺ [7] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʝʧʘʨʘʪʳ çɻʫʤʘʪ-80è ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,1 ʤʛ/ʣ ʠ çʇʣʦʜʦʨʦʜʠʝè 

ʠʟ ʨʘʩʯʝʪʘ 1,5 ʤʛ/ʣ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʷʚʣʷʶʪʩʷ ʧʦʣʝʟʥʳʤʠ ʧʨʠ ʧʨʦʨʘʱʠʚʘʥʠʠ ʟʝʨʥʘ. 

ʌʝʨʤʝʥʪʥʳʝ ʧʨʝʧʘʨʘʪʳ ɼʠʧʝʢʪʠʣ ʂʣʘʨʠʬʠʢʝʡʰʝʥ, ʎʝʣʣʦʚʝʨʠʜʠʥ ɻʍ-10 ʠ ʝʛʦ 

ʘʥʘʣʦʛ ʎʝʣʣʦʃʶʢʩ F [2,3] ʩʦʢʨʘʱʘʶʪ ʚʨʝʤʷ ʧʨʦʨʘʱʠʚʘʥʠʷ ʟʝʨʥʘ, ʘʢʪʠʚʠʨʫʶʪ ʧʨʦʮʝʩʩ 

ʘʢʪʠʚʘʮʠʠ ʚʦʜʦʧʦʛʣʦʱʝʥʠʷ. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʧʨʠ ʧʨʦʨʘʱʠʚʘʥʠʠ ʟʝʨʥʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʳʩʦʢʦʝ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, ʦʢʘʟʳʚʘʶʱʝʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʦʣʫʬʘʙʨʠʢʘʪʘʭ ʠ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʷʭ [1 ]. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʫʤʝʥʴʰʝʥʠʷ ʩʨʦʢʦʚ ʧʨʦʨʘʱʠʚʘʥʠʷ ʟʝʨʥʘ ʤʦʞʝʪ ʩʪʘʪʴ ʝʛʦ 

ʦʙʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠ ʘʢʪʠʚʠʨʦʚʘʥʥʦʡ (ʕʍɸ) ʚʦʜʦʡ ï ʢʘʪʦʣʠʪʦʤ ʠʣʠ ʘʥʘʣʠʪʦʤ, 

ʦʢʘʟʳʚʘʶʱʠʤʠ ʙʠʦʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ [5]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʘʢʚʘʢʦʤʧʣʝʢʩʘ ʩʝʨʝʙʨʘ ʠ ʘʨʛʠʥʠʥʘ 

ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʟʝʨʝʥ ʧʰʝʥʠʮʳ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 

ʇʦʣʫʯʝʥʠʝ ʧʨʝʧʘʨʘʪʘ. ɻʦʪʦʚʷʪ ʚʦʜʫ, ʥʘʩʳʱʝʥʥʫʶ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ 

ʠʦʥʘʤʠ ʩʝʨʝʙʨʘ ʜʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝʨʝʙʨʘ 10
-8

 ʤʦʣʴ/ʣ. ʈʘʩʪʚʦʨʷʶʪ ʚ ʧʨʠʛʦʪʦʚʣʝʥʥʦʡ ʚʦʜʝ 

ʘʤʠʥʦʢʠʩʣʦʪʫ ʘʨʛʠʥʠʥ.  

Ag
+
 + 2H2N ï CH ï COOH Ÿ H2N ï CH ï COOH-Ag-COO ï CH ï NH2 

 | | |  

 R R R 

ʇʨʦʚʝʜʝʥʠʝ ʦʧʳʪʘ. ʆʧʳʪʥʳʝ ʠ ʢʦʥʪʨʦʣʴʥʳʝ ʩʝʤʝʥʘ ʚʳʤʘʯʠʚʘʣʠ ʚ ʧʨʠʛʦʪʦʚʣʝʥʥʦʤ 

ʧʨʝʧʘʨʘʪʝ 1 ʩʫʪʢʠ. ɿʘʪʝʤ ʟʘ ʩʝʤʝʥʘʤʠ ʥʘʙʣʶʜʘʣʠ ʚ ʪʝʯʝʥʠʝ 10 ʩʫʪ. ʠ ʟʘʤʝʨʷʣʠ ʜʣʠʥʫ 

ʨʦʩʪʢʦʚ. ʈʘʩʩʯʠʪʳʚʘʣʠ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ. ɿʘʪʝʤ ʚʳʩʘʞʠʚʘʣʠ ʚ ʛʨʫʥʪ. 
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ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ɿʘ ʧʝʨʚʳʝ ʩʫʪʢʠ ʩʝʤʝʥʘ ʥʘʙʫʭʘʣʠ ʠ ʥʘʩʳʱʘʣʠʩʴ ʚʦʜʦʡ. ɺ 

ʩʝʤʝʥʘʭ, ʢʦʪʦʨʳʝ ʟʘʤʘʯʠʚʘʣʠ ʚ ʧʨʝʧʘʨʘʪʝ (4 ʯʘʰʢʘ), ʦʪʤʝʯʘʣʦʩʴ ʧʦʷʚʣʝʥʠʝ ʝʜʠʥʠʯʥʳʭ 

ʨʦʩʪʢʦʚ (ʨʠʩ. 1). 

ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʠʟʘʮʠʠ ʫ ʦʧʳʪʥʳʭ (ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʤ 

ʪʨʘʡʩʣʠʥʢ, 4-ʷ ʯʘʰʢʘ ʇʝʪʨʠ) ʩʝʤʷʥ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʘʢʪʠʚʥʦʩʪʴ ʧʝʨʦʢʩʠʜʘʟʳ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʥʘʯʠʥʘʪʴ ʧʨʦʮʝʩʩ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ, ʧʨʦʠʩʭʦʜʠʪ ʥʘʙʫʭʘʥʠʝ ʟʝʨʝʥ, ʥʘʩʳʱʝʥʠʝ ʠʭ ʢʠʩʣʦʨʦʜʦʤ ʠ ʚ 

ʨʘʩʪʷʛʠʚʘʶʱʠʭʩʷ ʧʨʠ ʵʪʦʤ ʢʣʝʪʢʘʭ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʘʮʠʷ ʚʩʝʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ʕʪʦʪ ʧʝʨʠʦʜ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʧʨʦʢʣʝʚʳʚʘʥʠʝʤ. ɿʝʨʥʦ, ʫ ʢʦʪʦʨʦʛʦ ʢʦʥʯʠʢ 

ʟʘʨʦʜʳʰʝʚʦʛʦ ʢʦʨʝʰʢʘ ʧʨʦʨʚʘʣ ʧʝʨʠʢʘʨʧ ï ʦʙʦʣʦʯʢʫ ʟʝʨʥʘ, ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʢʣʶʥʫʚʰʠʤʩʷ. 

ɽʱʝ ʣʫʯʰʝ ʵʪʦ ʙʳʣʦ ʟʘʤʝʪʥʦ ʥʘ 3 ʩʫʪʢʠ ʦʧʳʪʘ. ʇʨʦʢʣʝʚʳʚʘʥʠʝ ʦʪʤʝʯʘʣʦʩʴ ʚ 

ʦʩʪʘʣʴʥʳʭ ʯʘʰʢʘʭ. ʉʝʤʝʥʘ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʧʨʝʧʘʨʘʪʦʤ, ʧʨʦʢʣʶʥʫʣʠʩʴ ʧʦʯʪʠ ʚʩʝ (ʨʠʩ. 2). 

 

ɺʪʦʨʦʡ ʜʝʥʴ ʦʧʳʪʘ 

    

    
ʈʠʩ. 1. ʉʝʤʝʥʘ ʥʘ ʚʪʦʨʦʡ ʜʝʥʴ ʦʧʳʪʘ 

 

ʊʨʝʪʠʡ ʜʝʥʴ ʦʧʳʪʘ 
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ʈʠʩ. 2. ʉʝʤʝʥʘ ʥʘ ʪʨʝʪʠʡ ʜʝʥʴ ʦʧʳʪʘ 

 

ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʦʪʤʝʯʘʣʦʩʴ ʧʦʷʚʣʝʥʠʝ ʢʦʨʥʝʡ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʨʦʩʪʢʦʚ ʫ ʩʝʤʷʥ, 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʨʠʩ. 3). 

ʇʦʩʣʝ ʵʪʦʛʦ ʥʘʩʪʫʧʘʝʪ ʪʨʝʪʠʡ ʵʪʘʧ ʧʨʦʨʘʩʪʘʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʙʳʩʪʨʳʤ 

ʨʦʩʪʦʤ ʧʦʙʝʛʘ ʠ ʢʦʨʥʝʡ ʧʨʦʨʦʩʪʢʘ. 

ɺ ʵʪʦ ʚʨʝʤʷ ʘʢʪʠʚʥʦʩʪʴ ʧʝʨʦʢʩʠʜʘʟʳ ʚ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,8-2,0 ʨʘʟʘ, 

ʚ ʢʦʨʥʷʭ ð ʚ 12-14, ʘ ʚ ʟʝʨʥʝ ð ʚ 4-5 ʨʘʟ. ʕʪʠʤ ʧʫʪʝʤ ʧʝʨʦʢʩʠʜʘʟʘ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʦʢʦʷʱʠʭʩʷ ʟʝʨʝʥ ʠ ʥʫʞʥʘ ʧʨʠ ʠʭ ʧʨʦʨʘʩʪʘʥʠʠ. ɺ ʧʦʢʦʷʱʠʭʩʷ ʟʝʨʥʘʭ 

ʵʪʦʪ ʬʝʨʤʝʥʪ ʫʯʘʩʪʚʫʝʪ ʚ ʦʢʠʩʣʝʥʠʠ ʨʘʟʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʣʫʯʘʝʪʩʷ 

ʚʦʜʘ, ʥʝʦʙʭʦʜʠʤʘʷ ʧʦʢʦʷʱʠʤʩʷ ʟʝʨʥʘʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʦʢʩʠʜʘʟʘ ʠ ʜʨʫʛʠʝ ʬʝʨʤʝʥʪʳ, 

ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʧʨʦʮʝʩʩʘʭ ʦʢʠʩʣʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘʨʦʜʳʰ ʟʝʨʥʘ ʚʦʜʦʡ. 

 

ʏʝʪʚʝʨʪʳʡ ʜʝʥʴ ʦʧʳʪʘ 

    

    
ʈʠʩ. 3. ʉʝʤʝʥʘ ʥʘ ʯʝʪʚʝʨʪʳʡ ʜʝʥʴ ʦʧʳʪʘ 

 

ʏʝʨʝʟ ʰʝʩʪʴ ʜʥʝʡ ʦʧʳʪʘ ʩʝʤʝʥʘ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʧʨʝʧʘʨʘʪʦʤ, ʠʤʝʣʠ ʨʦʩʪʢʠ ʜʣʠʥʦʡ ʜʦ 

10 ʩʤ. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʫ ʥʠʭ ʧʦʯʪʠ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ (ʨʠʩ. 4). 

ʏʝʨʝʟ ʜʝʩʷʪʴ ʜʥʝʡ ʦʧʳʪʘ ʨʦʩʪʢʠ ʩʝʤʷʥ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʤ, ʧʨʠʙʘʚʠʣʠ ʚ 

ʨʦʩʪʝ 1-1,5 ʩʤ (ʨʠʩ. 5). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʠʟʘʮʠʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʟʝʨʥʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʤʝʥʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʨʘʱʠʚʘʣʠ ʚ ʚʦʜʝ. 
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ʐʝʩʪʦʡ ʜʝʥʴ ʦʧʳʪʘ 

    

    
ʈʠʩ. 4. ʉʝʤʝʥʘ ʥʘ ʰʝʩʪʦʡ ʜʝʥʴ ʦʧʳʪʘ 

 

ʆʜʠʥʥʘʜʮʘʪʳʡ ʜʝʥʴ ʦʧʳʪʘ 

    
ʈʠʩ. 5. ʉʝʤʝʥʘ ʧʦʩʣʝ ʦʧʳʪʘ 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʭʦʞʜʝʥʠʝ ʟʝʨʥʘ ʚ ʧʦʢʦʝ, ʩʣʫʞʠʪ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚʠʜʘ. ʕʪʦʪ 

ʤʝʭʘʥʠʟʤ ʦʩʪʘʣʩʷ ʚ ʩʝʤʝʥʘʭ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʦʪ ʜʠʢʦʨʘʩʪʫʱʠʭ, ʫ ʢʦʪʦʨʳʭ ʩʝʤʝʥʘ ʚ 

ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʩʪʝʥʠʷʤ ʩʧʦʩʦʙʥʦʩʪʴ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʥʝʥhʝʡ ʩʨʝʜʳ ʩʦʟʜʘʚʘʪʴ ʟʘʧʘʩ ʩʝʤʷʥ ʚ ʧʦʯʚʝ. 

ʇʦʩʣʝ ʧʨʦʢʣʝʚʳʚʘʥʠʷ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʨʦʩʪ ʢʦʨʥʝʡ ʠ ʧʦʙʝʛʦʚ ʧʰʝʥʠʮʳ.  

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʵʥʜʦʩʧʝʨʤʝ ʠ ʩʝʤʷʜʦʣʷʭ ʨʘʩʧʘʜʘʶʪʩʷ 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʚʝʱʝʩʪʚʘ ʜʦ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ, ʧʦʜʚʝʨʛʘʷʩʴ ʜʝʡʩʪʚʠʶ ʬʝʨʤʝʥʪʦʚ 

ʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʚʦʜʳ. ɺ ʵʥʜʦʩʧʝʨʤʝ ʧʨʦʠʩʭʦʜʷʪ ʧʨʦʮʝʩʩʳ ʛʠʜʨʦʣʠʟʘ, ʚ ʟʘʨʦʜʳʰʝ ï 

ʧʨʦʮʝʩʩʳ ʩʠʥʪʝʟʘ. 

ʆʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʛʠʜʨʦʣʠʟʝ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʚʝʱʝʩʪʚʘ, ʨʘʩʪʚʦʨʷʷʩʴ ʚ ʚʦʜʝ, 

ʧʝʨʝʭʦʜʷʪ ʚ ʟʘʨʦʜʳʰ ʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʬʝʨʤʝʥʪʦʚ ʫʯʘʩʪʚʫʶʪ ʚ ʙʠʦʩʠʥʪʝʟʝ ʩʣʦʞʥʳʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʠʟ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʶʪʩʷ ʪʢʘʥʠ ʠ ʦʨʛʘʥʳ ʥʦʚʦʛʦ ʨʘʩʪʝʥʠʷ. 

ʆ ʠʟʤʝʥʝʥʠʷʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʨʦʨʘʩʪʘʶʱʝʤ ʟʝʨʥʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ, ʦʩʦʙʝʥʥʦ Ŭ-ʘʤʠʣʘʟʳ. ʇʨʦʪʝʦʣʠʪʠʯʝʩʢʠʝ ʬʝʨʤʝʥʪʳ ʪʦʞʝ 

ʘʢʪʠʚʠʨʫʶʪʩʷ ʠ ʦʙʨʘʟʫʶʪ ʠʟ ʙʝʣʢʦʚ ʧʦʣʠʧʝʧʪʠʜʳ ʠ ʘʤʠʥʦʢʠʩʣʦʪʳ. ɺ ʵʪʦʪ ʤʦʤʝʥʪ 

ʦʩʦʙʝʥʥʦ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶʪ ʧʨʦʪʝʠʥʜʠʩʫʣʴʬʠʜʨʝʜʫʢʪʘʟʳ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʝ 

ʜʠʩʫʣʴʬʠʜʥʳʝ ʩʚʷʟʠ ʚ ʙʝʣʢʘʭ ʜʦ ʩʫʣʴʬʛʠʜʨʠʣʴʥʳʭ ʛʨʫʧʧ. ɺ ʵʥʜʦʩʧʝʨʤʝ ʠ ʧʨʦʨʦʩʪʢʘʭ 
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ʧʰʝʥʠʮʳ ʚ ʧʝʨʚʳʝ 5 ʩʫʪ ʧʨʦʨʘʱʠʚʘʥʠʷ ʦʪʤʝʯʘʝʪʩʷ ʙʠʦʩʠʥʪʝʟ 

ʧʨʦʪʝʠʥʜʠʩʫʣʴʬʠʜʨʝʜʫʢʪʘʟʳ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʝʝ ʘʢʪʠʚʥʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦ ʧʦʚʳʰʘʝʪʩʷ. ɺ 

ʵʪʦ ʞʝ ʚʨʝʤʷ ʚ ʢʣʝʡʢʦʚʠʥʝ ʩʥʠʞʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ -S-S- ʩʚʷʟʝʡ ʠ ʢʣʝʡʢʦʚʠʥʘ ʦʩʣʘʙʣʷʝʪʩʷ. 

ʇʨʠ ʵʪʦʤ ʚ ʟʝʨʥʝ ʧʦʚʳʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʛʣʶʪʘʪʠʦʥʘ. ʇʨʠ ʵʪʦʤ 

ʧʦʚʳʰʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝʩʢʦʣʴʢʠʭ ʬʝʨʤʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ ʧʝʥʪʦʟʘʥʘʟʳ, ʫʯʘʩʪʚʫʶʱʝʡ ʚ 

ʛʠʜʨʦʣʠʟʝ ʧʝʥʪʦʟʘʥʦʚ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʝʩʪʘ.  

ɺ ʟʝʨʥʝ ʩ ʥʘʯʘʣʘ ʧʨʦʨʘʩʪʘʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʢʨʘʭʤʘʣʘ. ɺ ʥʘʯʘʣʝ 

ʧʨʦʨʘʩʪʘʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʩʘʭʘʨʦʚ ʠ ʩʘʭʘʨʦʟʳ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʟʘʪʝʤ 

ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ. ʂʦʣʠʯʝʩʪʚʦ ʩʘʭʘʨʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʠʟ-ʟʘ ʠʭ ʫʯʘʩʪʠʷ ʚ ʚʦʟʨʘʩʪʘʶʱʝʤ 

ʠʥʪʝʥʩʠʚʥʦʤ ʜʳʭʘʥʠʠ. ʇʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʩʘʭʘʨʦʚ ʚ 

ʧʦʩʣʝʜʫʶʱʝʤ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʬʝʨʤʝʥʪʘʪʠʚʥʳʡ ʨʘʩʧʘʜ ʢʨʘʭʤʘʣʘ ʧʨʦʠʩʭʦʜʠʪ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʧʦʪʝʨʷ ʩʘʭʘʨʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʜʳʭʘʥʠʷ ʟʝʨʥʘ, ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ Ŭ-ʘʤʠʣʘʟʳ. ʇʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ.  

ʇʨʠ ʧʨʦʨʘʩʪʘʥʠʠ ʫʤʝʥʴʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʦʚ. ʇʦʚʳʰʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ 

ʪʨʠʘʮʠʣʛʣʠʮʝʨʦʣ-ʣʠʧʘʟʳ, ʣʠʧʦʢʩʠʛʝʥʘʟʳ ʠ ʜʨʫʛʠʭ ʬʝʨʤʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʧʨʝʚʨʘʱʝʥʠʷʭ ʣʠʧʠʜʦʚ ʠ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʧʨʦʪʝʘʟ ʛʠʜʨʦʣʠʟʫʶʪʩʷ ʟʘʧʘʩʥʳʝ 

ʙʝʣʢʠ ʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʧʝʧʪʠʜʳ ʠ ʘʤʠʥʦʢʠʩʣʦʪʳ. 

ʇʨʠ ʵʪʦʤ ʘʤʠʥʦʢʠʩʣʦʪʳ ʧʝʨʝʭʦʜʷʪ ʠʟ ʵʥʜʦʩʧʝʨʤʘ ʚ ʟʘʨʦʜʳʰ. ʆʜʥʠ ʘʤʠʥʦʢʠʩʣʦʪʳ 

ʧʝʨʝʭʦʜʷʪ ʚ ʥʝʠʟʤʝʥʥʦʤ ʚʠʜʝ, ʘ ʠʟ ʛʣʫʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʘʩʧʘʨʘʛʠʥʦʚʦʡ ʢʠʩʣʦʪʳ 

ʦʙʨʘʟʫʶʪʩʷ ʛʣʶʪʘʤʠʥ ʠ ʘʩʧʘʨʘʛʠʥ. ʇʨʠ ʵʪʦʤ ʛʣʘʚʥʳʤ ʷʚʣʷʝʪʩʷ ʱʠʪʦʢ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʪʨʘʥʩʧʦʨʪʥʳʤ ʧʫʪʝʤ, ʧʦ ʢʦʪʦʨʦʤʫ ʘʤʠʥʦʢʠʩʣʦʪʳ ʠʟ ʵʥʜʦʩʧʝʨʤʘ ʧʝʨʝʤʝʱʘʶʪʩʷ 

ʚ ʟʘʨʦʜʳʰ ʠ ʥʘʦʙʦʨʦʪ. ʆʥ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʝʨʤʝʥʪʦʚ, ʚ ʥʝʤ ʩʠʥʪʝʟʠʨʫʝʪʩʷ 

ʤʥʦʛʦ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʭ ʥʦʚʦʤʫ ʨʘʩʪʝʥʠʶ ʚʝʱʝʩʪʚ. 

ʆʪʤʝʯʘʝʪʩʷ ʨʘʩʧʘʜ ʘʛʨʝʛʘʪʦʚ ʢʣʝʡʢʦʚʠʥʳ ʠ ʛʠʜʨʦʣʠʟ ʙʝʣʢʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʚʦʨʠʤʳʭ ʚ ʚʦʜʝ ʙʝʣʢʦʚʳʭ ʠ ʥʝʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ. ʂʦʣʠʯʝʩʪʚʦ 

ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʟʝʨʥʝ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʯʝʨʝʟ 3 ʩʫʪ ʚ 7 ʨʘʟ ʠ ʯʝʨʝʟ 5 ʩʫʪ ð ʚ 10 ʨʘʟ. 

ʈʘʟʨʫʰʝʥʠʝ ʢʣʝʡʢʦʚʠʥʳ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʧʷʪʳʝ ʩʫʪʢʠ ʧʨʦʨʘʩʪʘʥʠʷ. 

ɿʘʪʝʤ ʙʳʩʪʨʦ ʫʤʝʥʴʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʜʠʩʫʣʴʬʠʜʥʳʭ ʩʚʷʟʝʡ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʩʦʜʝʨʞʘʥʠʝ SH-ʛʨʫʧʧ. ɺ ʧʝʨʚʳʝ ʩʫʪʢʠ ʧʨʦʨʘʩʪʘʥʠʷ ʩʦʜʝʨʞʘʥʠʝ -S-S- ʩʚʷʟʝʡ ʚ 

ʥʝʢʣʝʡʢʦʚʠʥʥʳʭ ʙʝʣʢʘʭ ʩʥʠʞʘʝʪʩʷ ʧʦʯʪʠ ʥʘ 50%, ʧʨʠ ʨʘʩʱʝʧʣʝʥʠʠ ʚ ʦʩʥʦʚʥʦʤ -S-S- 

ʩʚʷʟʝʡ ʚ ʘʣʴʙʫʤʠʥʘʭ ʠ ʛʣʦʙʫʣʠʥʘʭ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʟʘ 1-ʚʳʝ ʩʫʪ ʧʨʦʨʘʩʪʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 

19%. ɺ ʪʝʯʝʥʠʝ 3 ʩʫʪ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ -S-S- ʩʚʷʟʝʡ ʩʥʠʞʘʝʪʩʷ ʥʘ 63,5%. çʉʢʨʳʪʳʝè -S-S- 

ʩʚʷʟʠ ʢʣʝʡʢʦʚʠʥʥʦʛʦ ʙʝʣʢʘ ʨʘʩʱʝʧʣʷʶʪʩʷ ʥʘ 58%, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʘʛʨʝʛʘʪʦʚ 

ʢʣʝʡʢʦʚʠʥʳ, ʫʤʝʥʴʰʝʥʠʶ ʝʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʫʭʫʜʰʝʥʠʶ ʝʝ ʢʘʯʝʩʪʚʘ. ʍʘʨʘʢʪʝʨʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ï ʦʪʥʦʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ -S-S- ʩʚʷʟʝʡ ʟʨʝʣʦʝ, ʥʝʧʨʦʨʦʩʰʝʝ ʟʝʨʥʦ 33,4, 

ʧʨʦʨʘʩʪʘʥʠʝ ʚ ʪʝʯʝʥʠʝ 1 ʩʫʪ 23,9, ʧʨʦʨʘʩʪʘʥʠʝ ʚ ʪʝʯʝʥʠʝ 3 ʩʫʪ 5,8. 

ʇʦʩʣʝ ʚʳʩʘʞʠʚʘʥʠʷ ʧʨʦʨʦʩʰʝʛʦ ʟʝʨʥʘ ʚ ʛʨʫʥʪ, ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ ʘʢʪʠʚʥʳʡ ʨʦʩʪ 

ʧʨʦʨʦʩʪʢʦʚ (ʨʠʩ.6, 2-ʘʷ ʛʨʷʜʢʘ). 

 

  
 

ʈʠʩ. 6. ʇʨʦʨʘʱʠʚʘʥʠʝ ʩʝʤʷʥ ʚ ʛʨʫʥʪʝ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʚʘʢʦʤʧʣʝʢʩ ʩʝʨʝʙʨʘ ʩ ʘʨʛʠʥʠʥʦʤ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ 

ʬʝʨʤʝʥʪʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʟʝʨʥʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʫʩʢʦʨʷʝʪʩʷ ʧʨʦʮʝʩʩ ʧʨʦʨʘʩʪʘʥʠʷ 

ʟʝʨʥʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ɸʢʚʘʢʦʤʧʣʝʢʩ ʩʝʨʝʙʨʘ ʠ ʘʨʛʠʥʠʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʘʮʠʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʦʨʘʩʪʘʶʱʝʤ ʟʝʨʥʝ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʜʣʠʥʳ 

ʧʨʦʨʦʩʪʢʘ ʟʝʨʥʘ. 
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ÞÌæÝÔÜÔ ÌÖÎÌÖÚØÛ×ÑÖÝ ÍÚ ÌØÔÙÚÖÔÝ×ÚÞÌ׳Ú ÍÌ ÜÌÎÌÙÐ׳ÚÔ ÍÔÚáÔØÔëÎÄ ÐÌÜ 

ÐÚÙÌ׳ÚÔ ÏÌÙÐßØÔ ÝÌÍÓÔÐÌäßÐÌ 

ÙìþôĔìô ôýþôĀúðìô ìöîìöúøû÷ñöýô ùÿėüì íú ìøôùúöôý÷úþì״ú íìüúô öúüöìüðô þÿāøôô ûñĄ ìó 
öôĄþ úîìüðì Ąÿðììýþ. Ôýíúþ Ąÿðììýþ, öô ìöîìöúøû÷ñöýô ùÿץüì îì ìýûìüìïôù íì ĀìĆú÷ Ąÿðìùô 

üìîìùð״úô íôúāôøôċî ðìü סì÷÷ìðúùì øÿýúôðìþ øñöÿùìð, ĀìĆú÷ôċþô ûñüúöýôðìóìüú, öô øìü״ô÷ìô 
ûúĄôðìùüú úסúó øñöÿùìð, óôČð øñöÿùìð. Ðìü îìėþô ýìíóôðìù ĀìĆú÷ôċþô Āñüøñùþĕúô ðìü üñìöýôċĕúô 

ïôðüú÷ôó ôĄþôüúööÿùìùðì óôČð Ąÿðì, ĀìĆú÷ôċþô Ŭ-ìøô÷ìóì îì ýìĀñðìô ðôýÿ÷Āôðüñðÿöþìóì, 
ûñùþúýìùìóì, Āñüøñùþĕúñ, öô ðìü þìíðô÷ô ÷ôûôðĕú îì öôý÷úþìĕúô üìîïìù ôĄþôüúö øñöÿùìùð, øñìĀóúċð. 
Ðìü ùìþôĔì ĀìĆú÷ Ąÿðìùô öúøû÷ñöýô ĀñüøñùþĒ ðìü ùìóìü íì ïÿüĘĕô ùìóúüìþ 1-1,5 ýìùþôøñþü óôČð 
Ąÿðìùô ðìüúóôô ùôĕú÷ĕúô Ďì÷÷ìðúùì ôĀúðì øñČíìð. 

Öì÷ôðîúòì״ú: ïìùðÿø, öúüöìüðô ûñĄ ìó öôĄþ, ìöîìöúøû÷ñöý, ìøôùúöôý÷úþì״ú, üìîìùð״úô 

íôúāôøôċî. 

 

ɺʃʀʗʅʀɽ ɸʂɺɸʂʆʄʇʃɽʂʉɸ ʉ ɸʄʀʅʆʂʀʉʃʆʊɸʄʀ ʅɸ ɹʀʆʍʀʄʀʏɽʉʂʀɽ ʇʈʆʎɽʉʉʓ ɺ 

ʇʈʆʈʆʉʐʀʍ ɿɽʈʅɸʍ ʇʐɽʅʀʎʓ 

ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʘʢʚʘʢʦʤʧʣʝʢʩʘ ʩʝʨʝʙʨʘ ʩ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʘʢʚʘʢʦʤʧʣʝʢʩ ʩʝʨʝʙʨʘ ʠ ʘʩʧʘʨʘʛʠʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʘʮʠʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʦʨʘʩʪʘʶʱʝʤ ʟʝʨʥʝ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʧʝʨʦʢʩʠʜʘʟʳ, ʥʘʯʠʥʘʶʱʝʡ ʵʪʘʧ 

ʧʨʦʢʣʝʚʳʚʘʥʠʷ. ɺʦ ʚʨʝʤʷ ʧʨʦʨʘʩʪʘʥʠʷ ʫʩʠʣʠʚʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʝʘʢʮʠʷʭ 

ʛʠʜʨʦʣʠʟʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ Ŭ-ʘʤʠʣʘʟʳ ʠ ʧʨʦʪʝʠʥʜʠʩʫʣʴʬʠʜʨʝʜʫʢʪʘʟʳ, ʧʝʥʪʦʟʘʥʘʟʳ, ʬʝʨʤʝʥʪʦʚ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʝʚʨʘʱʝʥʠʷʭ ʣʠʧʠʜʦʚ ʠ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ɸʢʪʠʚʘʮʠʷ ʬʝʨʤʝʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚ ʠʪʦʛʝ, 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʜʣʠʥʳ ʧʨʦʨʦʩʪʢʘ ʟʝʨʥʘ ʥʘ ʥʘ 1-1,5 ʩʤ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʦʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʰʝʥʠʮʘ ï ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ï ʘʢʚʘʢʦʤʧʣʝʢʩ ï ʘʤʠʥʦʢʠʩʣʦʪʳ ï 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 
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EFFECT OF AQUACOMPLEX SILVER WITH AMINO ACIDS ON BIOCHEMICAL PROCESSES IN 

WHEAT GE RMINATED GRAINS  
The results of the application of silver aquacomplex with amino acids for pre-sowing seed treatment are 

presented. It has been shown that the aquacomplex of silver and asparagine contributes to the activation of 

biochemical processes in the germinating grain, increases the activity of peroxidase, which begins the pecking stage. 

At the germination stage, the enzymes of the proteolytic cycle, the amylolytic complex and protein disulfide 

reductase, pentosanase, enzymes involved in the transformation of lipids and fatty acids are activated. Activation of 

the enzyme complex, as a result, is expressed in an increase in the length of the grain seedling by 1-1.5 cm more 

compared to the control group. 

Key words: wheat - pre-sowing treatment - aqua complex - amino acids - biochemical processes 
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ʋɼʂ: 615.012.017 

ʀɿʋʏɽʅʀɽ ɸʅɸʊʆʄʆ ï ɼʀɸɻʅʆʉʊʀʏɽʉʂʀʍ ʇʈʀɿʅɸʂʆɺ ʎɺɽʊʂʆɺ ʀ 

ʃʀʉʊʔɽɺ ʇʀɾʄʓ ʆɾʅʆʊʓʉʗʏɽʃʀʉʊʅʀʂʆɺʆʁ 

 

ʅ.ʅ.ɿʘʙʠʨʦʚ, ʐ.ʐ. ʂʫʨʙʦʥʙʝʢʦʚʘ, ʉ.ɼʞ. ʖʩʫʬʠ, ʌ. ɸ. ɸʭʤʝʜʦʚ, 

 ʊ.ʄ. ɿʫʙʘʡʜʦʚʘ  

ɻʋ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʮʝʥʪʨè ʄɿ ʉɿʅ ʈʊ,
 

ʀʥʩʪʠʫʪ ʙʦʪʘʥʠʢʠ, ʬʠʟʠʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʠ ʨʘʩʪʝʥʠʡ, ʅɸʅʊ, 

ɻʋ çʀʥʩʪʠʪʫʪ ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥè ʄɿ ʠ ʉɿʅ ʈʊ
 

 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʩʳʨʴʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʘʥʘʪʦʤʦ ï ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʵʪʦʛʦ ʩʳʨʴʷ. ʄʥʦʛʠʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʊʘʜʞʠʢʠʩʪʘʥʘ ʥʝʠʟʫʯʝʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʥʘʪʦʤʠʠ. ʂ ʪʘʢʦʚʳʤ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʠʞʤʫ ʣʦʞʥʦʪʠʩʷʯʝʣʠʩʪʥʠʢʦʚʫʶ. ʕʪʦ ʨʘʩʪʝʥʠʝ ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʤ ʧʠʞʤʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ, ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʠ ʣʝʯʝʙʥʦʝ ʩʚʦʡʩʪʚʦ ʢʦʪʦʨʦʛʦ ʙʳʣʦ ʠʟʫʯʝʥʦ ʤʥʦʛʠʤʠ 

ʫʯʝʥʳʤʠ [1ʩ.5]. ʇʠʞʤʘ ʣʦʞʥʦʪʳʩʷʯʝʣʠʩʪʥʠʢʦʚʘʷ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʧʠʞʤʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 

ʠʤʝʝʪ ʞʝʣʯʝʛʦʥʥʦʝ ʠ ʜʨʫʛʠʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʥʘʨʦʜʥʦʡ 

ʤʝʜʠʮʠʥʝ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʞʝʣʫʜʦʯʥʦ ï ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ [6]. ʆʜʥʘʢʦ, ʩ ʥʘʫʯʥʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ, ʨʘʩʪʝʥʠʝ ʤʘʣʦ ʠʟʫʯʝʥʦ ʠ ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʝʛʦ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ʉ ʮʝʣʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʃʈʉ ʧʠʞʤʳ ʣʦʞʥʦʪʠʩʷʯʝʣʠʩʪʥʠʢʦʚʦʡ ʥʘʤʠ ʠʟʫʯʘʣʦʩ 

ʘʥʘʪʦʤʦ ï ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʮʚʝʪʢʘ ʠ ʣʠʩʪʴʝʚ. 

 ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʮʚʝʪʢʠ 

(florestanaseti) ʠ ʣʠʩʪʴʷ (foliatanaseti) ʧʠʞʤʳ ʣʦʞʥʦʪʳʩʷʯʝʣʠʩʪʥʠʢʦʚʦʡ (Tanaʩetum L. 

pseudoachillea C. Winkl). ʈʘʩʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ ʩʣʦʞʥʦʮʚʝʪʥʳʝ (Asteraceae).ʕʪʦ 

ʤʥʦʛʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ ʜʦʩʪʠʛʘʝʪ ʜʦ 90 ï 100 ʩʤ ʚʳʩʦʪʳ ʠ ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʣʫʛʘʭ ʠ 

ʤʝʣʢʦʟʝʤʠʩʪʳʭ ʩʢʣʦʥʘʭ [7]. ʉʳʨʴʸ ʙʳʣʦ ʩʦʙʨʘʥʦ ʩ ʌʘʡʟʘʙʘʜʩʢʦʛʦ ʨʘʡʦʥʘ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʊʘʜʞʠʢʠʩʪʘʥʘ ʩ ʚʳʩʦʪʳ ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ.ʉʳʨʴʸ ʠʤʝʝʪ ʩʠʣʴʥʳʡ ʟʘʧʘʭ ʠ ʛʦʨʴʢʠʡ 

ʚʢʫʩ.  

ʀʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ʧʦ ʧʨʦʚʝʜʝʥʠʶ 

ʘʥʘʪʦʤʦ ï ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [8, ʩ.10]. ʉʨʝʟ (ʧʦʧʝʨʝʯʥʳʝ ʠ ʧʨʦʜʦʣʴʥʳʝ) 

ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʪʦʤʘ Laica 2 M. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʤʠʢʨʦʩʢʦʧʝ 

Olympus BX52. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 100 - 1000 ʢʨʘʪʥʦʝ ʫʚʝʣʝʯʝʥʠʝ 

ʦʙʲʝʢʪʦʚ. ʀʟʫʯʘʣʦʩʴ ʩʪʨʦʝʥʠʝ ʮʚʝʪʢʘ ʠ ʣʠʩʪʴʝʚ ʧʠʞʤʳ ʣʦʞʥʦʪʳʩʷʯʝʣʠʩʪʥʠʢʦʚʦʡ. 

ʆʩʥʦʚʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʥʘ ʢʦʪʦʨʳʭ ʙʳʣʦ ʦʙʨʘʱʝʥʦ ʚʥʠʤʘʥʠʝ, - ʵʪʦ 

ʩʪʨʦʝʥʠʝ ʢʣʝʪʦʢ ʵʧʠʜʝʨʤʠʩʘ, ʬʦʨʤʘ ʞʝʣʝʟʠʩʪʳʭ ʚʦʣʦʩʢʦʚ, ʧʨʠʩʫʪʩʪʚʠʝ ʢʨʠʩʪʘʣʣʦʚ 

ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ ʚ ʯʘʩʪʷʭ ʮʚʝʪʢʘ, ʬʦʨʤʘ ʫʩʪʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʜʨʫʛʠʝ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʩʫʞʜʝʥʠʝ. ʎʚʝʪʦʯʥʳʝ ʢʦʨʟʠʥʳ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʙʨʘʥʳ ʚ ʱʠʪʦʢ ʠ ʠʤʝʶʪ ʧʦʣʫʰʘʨʦʚʠʜʥʦʝ ʩʪʨʦʝʥʠʝ. ɺ ʢʦʨʟʠʥʝ ʥʘ ʮʚʝʪʦʣʦʞʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʞʸʣʪʳʝ ʪʨʫʙʯʘʪʳʝ ʮʚʝʪʢʠ. ɼʠʘʤʝʪʨ ʢʦʨʟʠʥʦʢ 3-4,7 ʤʤ. 

ʎʚʝʪʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦ ʢʨʘʶ, ʷʚʣʷʶʪʩʷ ʧʝʩʪʠʯʥʳʤʠ ʩ ʪʨʝʤʷ ʟʫʙʮʘʤʠ, ʘ ʩʝʨʝʜʠʥʥʳʝ ʠ 

ʪʳʯʠʥʦʯʥʳʝ ʠ ʧʝʩʪʠʯʥʳʝ ʠ ʠʤʝʶʪ 5 ʟʫʙʯʠʢʦʚ. ʈʘʟʤʝʨ ʮʚʝʪʢʦʚ 1,4 -2,6 ʤʤ.  
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ʈʠʩ. 1. ɸ ï ʉʪʨʦʝʥʠʝ ʪʨʫʙʯʘʪʦʛʦ ʮʚʝʪʢʘ 1. ʞʝʣʝʟʢʠ; 2. ʤʝʩʪʦ ʩʨʘʩʪʘʥʠʷ ʚʝʥʯʠʢʘ ʩ 

ʟʘʚʷʟʴʶ, ɹ. ï ʉʪʨʦʝʥʠʝ ʩʪʦʣʙʠʢʘ ʠ ʨʳʣʴʮʝ 1. ʩʪʦʣʙʠʢ, 2. ʣʝʧʝʩʪʦʢ 3. ʨʳʣʴʮʝ; ɺ ï 

ʉʪʨʦʝʥʠʝ ʢʣʝʪʦʢ ʨʳʣʴʮʝ ʚ ʫʚʝʣʠʯʝʥʥʦʤ ʚʠʜʝ; ɻ ï ʦʙʸʨʪʢʠ ʣʠʩʪʘ 

 

ɸʥʘʪʦʤʦ - ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʝʨʝʜʠʥʥʳʝ ʪʨʫʙʯʘʪʳʝ 

ʮʚʝʪʢʠ ʦʙʦʝʧʦʣʳʝ, ʘ ʢʨʘʝʚʳʝ-ʧʝʩʪʠʯʥʳʝ. ʉʪʦʣʙʠʢ ʧʝʩʪʠʢʘ ʠʤʝʝʪ ʜʚʘ ʨʳʣʴʮʘ, ʢʦʪʦʨʳʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʦʜʠʥ ʟʘ ʜʨʫʛʠʤ. ɺʝʨʭʥʠʡ ʠʤʝʝʪ ʷʨʢʦ ʞʸʣʪʳʡ, ʘ ʥʠʞʥʠʡ ʦʨʘʥʞʝʚʳʡ ʮʚʝʪ 

(ʈʠʩ. 1 ɺ.). ʕʧʠʜʝʨʤʘʣʴʥʳʝ ʢʣʝʪʢʠ ʟʘʚʷʟʠ ʠʤʝʶʪ ʧʘʨʝʥʭʠʤʥʦʝ ʩʪʨʦʝʥʠʝ, ʪʘʢ ʞʝ ʢʘʢ ʠ 

ʢʣʝʪʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʚʝʥʯʠʢʘ. ɺ ʵʪʦʡ ʯʘʩʪʠ ʚʠʜʥʳ ʧʨʦʚʦʜʷʱʠʝ ʧʫʯʢʠ. 

ʂʣʝʪʢʠ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʚʝʥʯʠʢʘ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʟʝʥʭʠʤʥʳʝ. ɺʝʨʭʫʰʝʯʥʘʷ ʯʘʩʪʴ ʮʚʝʪʢʘ 

ʩʦʩʪʦʠʪ ʠʟ ʟʫʙʯʠʢʦʚ. ɾʸʣʪʳʡ ʮʚʝʪ ʚʝʥʯʠʢʘ ʠʥʪʝʥʩʠʚʥʦ ʫʩʠʣʠʚʘʝʪʩʷ ʦʪ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢ 

ʚʝʨʭʫʰʢʝ (ʈʠʩ. 3 ɹ). ʕʣʝʤʝʥʪʳ ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʝʥʯʠʢʘ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʳ (ʈʠʩ. 3 ɸ.). ʆʙʝʨʪʢʠ ʣʠʩʪʘ ʧʦ ʩʪʨʦʝʥʠʶ ʣʘʥʮʝʪʦʚʠʜʥʳʝ, ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ 3 ï 4 

ʨʷʜʘ ʠ ʠʤʝʶʪ ʩʣʝʛʢʘ ʞʸʣʪʦ - ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ. ɽʸ ʨʘʟʤʝʨ 3 ï 4 ʤʤ ʚʳʩʦʪʳ.(ʈʠʩ. 1.ɻ ʠ ʈʠʩ. 

2 ɸ.). ʅʝʢʦʪʦʨʳʝ ʢʣʝʪʢʠ ʦʙʸʨʪʢʠ ʣʠʩʪʘ ʠʤʝʶʪ ʪʸʤʥʦʝ ʩʦʜʝʨʞʠʤʦʝ. ʎʚʝʪʦʣʦʞʝ ʩʦʩʪʦʠʪ ʠʟ 

ʠʟʦʜʠʘʤʝʪʨʠʯʝʩʢʠʭ ʢʣʝʪʦʢ.  
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ʈʠʩ. 2. ɸ ï ʉʪʨʦʝʥʠʝ ʢʣʝʪʦʢ ʦʙʸʨʪʢʠ ʣʠʩʪʘ 1. ʌʦʨʤʘ ʦʙʳʯʥʳʭ ʢʣʝʪʦʢ, 2. ʢʣʝʪʢʠ 

ʩ ʪʸʤʥʳʤ ʩʦʜʝʨʞʠʤʳʤ; ɹ ï ʩʪʨʦʝʥʠʝ ʯʘʩʪʠ ʚʝʥʯʠʢʘ 1. ʧʨʦʚʦʜʷʱʠʝ ʧʫʯʢʠ, 2. ʞʝʣʝʟʢʠ, 

3. ʜʨʫʟʳ; ɺ ï ʥʠʞʥʷʷ ʯʘʩʪʴ ʚʝʥʯʠʢʘ ʚ ʫʚʝʣʠʯʝʥʥʦʤ ʚʠʜʝ. 1.ʩʪʝʥʢʘ ʢʣʝʪʢʠ, 2. ʢʣʝʪʢʠ, 

3. ʜʨʫʟʳ; ɻ- ʦʩʥʦʚʘʥʠʝ ʮʚʝʪʢʘ 1. ʢʣʝʪʢʠ ʧʘʨʝʥʭʠʤʳ; ɼ ï ʧʨʦʚʦʜʷʱʠʝ ʵʣʝʤʝʥʪʳ 1. 

ʩʧʠʨʘʣʝʚʠʜʥʳʝ ʧʨʦʚʦʜʷʱʠʝ ʵʣʝʤʝʥʪʳ ʚʝʥʯʠʢʘ; ɽ ï ʢʣʝʪʢʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʝʥʯʠʢʘ 1. 

ʢʣʝʪʢʠ ʚʝʥʯʠʢʘ ʩ ʠʟʚʠʣʠʩʪʳʤʠ ʩʪʝʥʢʘʤʠ 

 

ʂʦʥʯʠʢ ʚʝʥʯʠʢʘ ʠʤʝʝʪ ʢʚʘʜʨʘʪʥʦ ʧʨʦʜʦʣʛʦʚʘʪʳʝ ʢʣʝʪʢʠ ʨʘʟʤʝʨ ʢʦʪʦʨʳʭ ʧʨʠ 1000 

ʢʨʘʪʥʦʤ ʫʚʝʣʠʯʝʥʠʝ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 2823 ʤʢʤ ʜʣʠʥʳ ʠ 1302 ʤʢʤ ʰʠʨʠʥʳ. ʇʦʯʪʠ 

ʢʘʞʜʘʷ ʢʣʝʪʢʘ ʩʦʜʝʨʞʠʪ ʢʨʠʩʪʘʣʣʳ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ, ʠ ʵʪʦ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʦʡ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʮʚʝʪʢʘ ʧʠʞʤʳ (ʈʠʩ. 2 ɹ, ɺ). ɹʦʣʴʰʝ ʚʩʝʛʦ ʠʭ ʥʘʙʣʶʜʘʝʪʩʷ 

ʯʫʪʴ ʥʠʞʝ ʟʦʥʳ ʩʨʘʩʪʘʥʠʷ ʟʘʚʷʟʠ. ʅʘ ʨʠʩʫʥʢʝ 2 ɹ ʪʘʢʞʝ ʚʠʜʥʳ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʞʝʣʝʟʦʢ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʮʚʝʪʢʘ ʧʦʢʘʟʘʥ ʬʨʘʛʤʝʥʪ ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ. ʕʪʦ 
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ʩʧʠʨʘʣʝʦʙʨʘʟʥʦʝ ʩʪʨʦʝʥʠʝ ʬʣʦʵʤʳ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʩʪʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ (ʈʠʩ.2ɼ, ɽ).  

 

 

 
 

ʈʠʩ. 3ɸ - ɺ - ʇʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʮʚʝʪʦʥʦʩʘ ɸ- 1. ʢʣʝʪʢʠ ʵʧʠʜʝʨʤʠʩʘ, 2. 

ʧʨʦʚʦʜʷʱʠʝ ʧʫʯʢʠ, 3. ʧʘʨʝʥʭʠʤʘ, 4. ʚʦʟʜʫʰʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 5. ʚʦʣʦʩʢʠ; ɹ ï 1. 

ʂʣʝʪʢʠ ʵʧʠʜʝʨʤʠʩʘ ʚ ʫʚʝʣʠʯʝʥʥʦʤ ʚʠʜʝ, 2. ʢʣʝʪʢʠ ʧʘʨʝʥʭʠʤʳ, 3. ʢʣʝʪʢʠ ʧʘʨʝʥʭʠʤʳ 

ʩ ʪʸʤʥʳʤ ʩʦʜʝʨʞʠʤʳʤ. ɺ -1. ʢʣʝʪʢʠ ʩʝʨʜʮʝʚʠʥʦʡ ʧʘʨʝʥʭʠʤʳ, 2. ʢʣʝʪʢʠ ʢʩʠʣʝʤʳ, 3. 

ʢʣʝʪʢʠ ʬʣʦʵʤʳ, 4. ʢʣʝʪʢʠ ʩʢʣʝʨʝʥʭʠʤʳ; ɼ ï ʉʪʨʦʝʥʠʝ ʩʝʢʨʝʪʦʨʥʦʝ ʚʤʝʩʪʠʣʠʱʝ 1. 

ʩʝʢʨʝʪʦʨʥʦʝ ʚʤʝʩʪʠʣʠʱʝ, 2. ʢʣʝʪʢʠ, ʦʢʨʫʞʘʶʱʠʝ ʩʝʢʨʝʪʦʨʥʦʝ ʚʤʝʩʪʠʣʠʱʝ. 

 

ʀʟʫʯʝʥʠʝ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʮʚʝʪʦʥʦʩʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʧʦʣʳʤ ʠ 

ʩʦʜʝʨʞʠʪ ʵʣʝʤʝʥʪʳ ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ. ʇʨʷʤʦ ʧʦʜ ʵʧʠʜʝʨʤʠʩʦʤ ʨʘʩʧʦʣʦʞʝʥʘ 

ʧʘʨʝʥʭʠʤʘ, ʥʝʢʦʪʦʨʳʝ ʢʣʝʪʢʠ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʘʪ ʯʸʨʥʦʝ ʩʦʜʝʨʞʠʤʦʝ. ʉʘʤʠ ʢʣʝʪʢʠ 

ʵʧʠʜʝʨʤʠʩʘ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ. ʉʢʣʝʨʝʥʭʠʤʘ ʪʘʢʞʝ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ. 

ʕʣʝʤʝʥʪʳ ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ ʬʣʦʵʤʘ ʠ ʢʩʠʣʝʤʘ ʚʠʜʥʳ ʚ ʚʠʜʝ ʩʧʠʨʘʣʠ ʠ ʢʦʣʝʮ (ʈʠʩ. 4 ɸ, 

ɹ, ɺ.). ɺʠʜʥʳ ʚʦʣʦʩʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʧʠʜʝʨʤʠʩʘ. ʂʣʝʪʢʠ ʩʝʨʜʮʝʚʠʥʳ ʠʤʝʶʪ 

ʧʨʦʟʝʥʭʠʤʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʥʝʢʨʫʧʥʦʛʦ ʨʘʟʤʝʨʘ, ʢʦʪʦʨʳʝ ʦʢʨʫʞʘʶʪ ʧʦʣʦʝ - ʚʦʟʜʫʰʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. ʊʘʢʞʝ ʚʠʜʥʳ ʩʝʢʨʝʪʦʨʥʳʝ ʢʘʥʘʣʴʮʘ ʚ ʚʠʜʝ ʙʦʣʴʰʦʡ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, 

ʦʢʨʫʞʝʥʳʝ ʦʜʥʦʩʣʦʡʥʳʤʠ ʢʣʝʪʢʘʤʠ ʥʝʨʦʚʥʦʛʦ ʨʘʟʤʝʨʘ (ʨʠʩ. 4 ɻ.). ɼʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ 

ʪʘʢʞʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʮʚʝʪʦʥʦʩ ʧʠʞʤʳ ʩʦʩʪʦʠʪ ʠʟ ʧʦʣʦʛʦ ʩʪʝʙʣʷ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ 

ʵʣʝʤʝʥʪʳ ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ [8, ʩ.9].  
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ɺ ʧʨʦʜʦʣʴʥʦʤ ʨʘʟʨʝʟʝ ʢʣʝʪʢʠ ʵʧʠʜʝʨʤʠʩʘ ʧʦʢʨʳʚʘʶʱʠʝ ʯʝʨʝʰʦʢ ʣʠʩʪʘ ʠʤʝʶʪ 

ʧʨʦʜʦʣʛʦʚʘʪʦʝ ʩʪʨʦʝʥʠʝ. ɾʠʣʢʘ ʣʠʩʪʘ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ ï ʢʩʠʣʝʤʳ ʬʣʦʵʤʳ, 

ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʠʪʦʢ ʠ ʦʪʪʦʢ ʚʝʱʝʩʪʚ ʠ ʚʦʜʳ ʨʠʩ. ɾʝʣʝʟʠʩʪʳʝ ʪʨʠʭʦʤʳ 

ʥʘʙʣʶʜʘʶʪʩʷ ʢʘʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ (ʨʠʩ. 4 ɻ). ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʦʜʥʦ-ʜʚʫʭ-ʠʣʠ 

ʪʨʸʭʨʷʜʥʳʤʠ. ʈʘʟʤʝʨ ʵʪʠʭ ʚʦʣʦʩʢʦʚ ʧʨʠ 200-ʢʨʘʪʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 

2190.95 ʤʢʤ ʜʣʠʥʳ. ɺʦʣʦʩʢʠ ʥʘʧʦʣʥʝʥʳ ʞʸʣʪʳʤ ʩʦʜʝʨʞʠʤʳʤ.  

 

 

 
 

ʈʠʩ. 4 ɸ ï ʇʨʦʜʦʣʴʥʳʡ ʩʨʝʟ ʵʧʠʜʝʨʤʠʩʘ ʯʝʨʝʰʢʘ ʣʠʩʪʘ, 1. ʬʦʨʤʘ ʢʣʝʪʢʠ 

ʵʧʠʜʝʨʤʠʩʘ; ɹ- ʉʪʨʦʝʥʠʝ ʞʠʣʦʢ ʣʠʩʪʘ ʩ ʧʨʦʚʦʜʷʱʠʤʠ ʧʫʯʢʘʤʠ; ɺ ï ʩʪʨʦʝʥʠʝ 

ʫʩʪʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʢʣʝʪʦʢ ʵʧʠʜʝʨʤʠʩʘ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ ʣʠʩʪʘ 1. ʫʩʪʠʮʘ, 2. ʢʣʝʪʢʠ 

ʵʧʠʜʝʨʤʠʩʘ; ɻ ï ɺʦʣʦʩʦʢ 

 

ɺʠʜʥʳ ʫʩʪʠʮʳ ʥʘ ʥʠʞʥʝʡ ʩʪʦʨʦʥʝ ʵʧʠʜʝʨʤʠʩʘ ʣʠʩʪʘ. ʇʦ ʬʦʨʤʝ ʦʥʠ ʧʨʦʜʦʣʛʦʚʘʪʦ ï 

ʦʚʘʣʴʥʳʝ. ʇʨʠ 400-ʢʨʘʪʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʠʭ ʨʘʟʤʝʨ ʩʦʩʪʘʚʣʷʝʪ 1290, 60 ʤʢʤ ʜʣʠʥʳ ʠ 

1021.20 ʤʢʤ ʰʠʨʠʥʳ. ʈʘʟʤʝʨ ʫʩʪʠʯʥʦʡ ʱʝʣʠ ʩʦʩʪʘʚʣʷʝʪ 588, 49 ʤʢʤ ʜʣʠʥʳ. ʇʦʧʝʨʝʯʥʳʡ 

ʩʨʝʟ ʣʠʩʪʚʦʡ ʧʣʘʩʪʠʥʢʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʦʜ ʵʧʠʜʝʨʤʠʩʦʤ ʨʘʩʧʦʣʦʞʝʥʳ 

ʩʪʦʣʙʯʘʪʳʝ ʭʣʦʨʦʬʠʣʦʥʦʩʥʳʝ ʢʣʝʪʢʠ, ʘ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʛʫʙʯʘʪʳʝ. ʅʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʫʩʪʨʠʯʥʳʡ ʘʧʧʘʨʘʪ ʣʠʩʪʘ ʠʤʝʝʪ ʘʥʘʤʦʮʠʪʥʦʛʦ ʩʪʨʦʝʥʠʝ (ʨʠʩ. 4 ɺ).  
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ÚØÊÓÔäÔ ÞÌäáÔÝÔ ÌÙÌÞÚØÔÔ Ì×ÚØÌÞ׳ÚÔ Ïß×׳Ú ÎÌ ÍÌÜÏ׳ÚÔ ÓÌÜÛÚäÌÔ 
ÝßÙÔÍÌÜÏ 

 Ðìü øìץú÷ì ùìþôֹוì״ú ðúôü íì øÿìõċù ùìøÿðìù, þìĄāôýô ìùìþúøôô ì÷úøìþ״úô ïÿ÷״ú îì íìüï״úô 

óìüûúĄìô ýÿùôíìüï úîìüðì Ąÿðììùð. ÌĄČô āúø (ïÿ÷״ú, íìüï״ú) ìó ùú״ôċô àìõóúíúðô Þúֹוôöôýþúùô 
Øìüöìó ֹוìøĆ úîìüðì Ąÿðììýþ. Ùìþôֹוì״ú ùôĄúù øñðô״ìùð, öô ״ÿֹוìõüì״úô þÿāÿøðúùāú ýúāþô 
ûìüñùāôø ðúüìùð. ׳ÿֹוìõüì״úô ץôýøô øúíìõùô ïÿ÷ăì״ú ìýúýìù ûüúóñùāôø øñíúĄìùð. Îÿֹוÿð ðúĄþìùô 

öüôýþì÷÷״úô öì÷ýôõô úöýì÷ìþĒ ðìü ץôýø״úô ïÿ÷״úô üìýþìùĒ ċöñ ìó ì÷úøìþ״úô ìýúýôô þìĄāôýôô 
Āìüץöÿùìùðìô ôù üìýþìùô øñíúĄìð. Íìýþìíìùðô íìüï״ú ýúāþô ċþôøìö (÷ìùĂñþúîôðùćõ) îì ðìü 3-4ץìíìþ 
ýìĀ öìĄôðì üìùïô óìüðô ֹוôïìüôô ûìýþüú ðúüìð. Ïÿ÷ðúù״ú āú÷Ē øñíúĄìùð îì ĉ÷ñøñùþ״úô íìýþì״úô 

ïÿóìüúù ðúüìùð. Ðìü ץôýøô ûúČùôô íìüï ýìðìĀìöô (ÿýþüôĂì) ùìøÿðô ìùúøôýôþôúù îì סìðÿð״úô 
þüôāúøĒ ðìü üõ ĉûôðñüøôìô íìüï ðôðì øñĄìîìùð. 

Öì÷ôðîúòìĕú: ïÿ÷, íìüï, óìüûúĄìô ýÿùôíìüï, ì÷úøìþ״úô þìĄāôý ìùìþúø. 

 

ʀɿʋʏɽʅʀɽ ɸʅɸʊʆʄʆ ï ɼʀɸɻʅʆʉʊʀʏɽʉʂʀʍ ʇʈʀɿʅɸʂʆɺ ʎɺɽʊʂʆɺ ʀ ʃʀʉʊʔɽɺ ʇʀɾʄʓ 

ʆɾʅʆʊʓʉʗʏɽʃʀʉʊʅʀʂʆɺʆʁ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʘʥʘʪʦʤʦ ï ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 

ʮʚʝʪʢʦʚ ʠ ʣʠʩʪʴʝʚ ʧʠʞʤʳ ʣʦʞʥʦʪʳʩʷʯʝʣʠʩʪʥʠʢʦʚʦʡ. ʉʳʨʴʸ ʩʦʙʨʘʥʦ ʠʟ ʌʘʡʟʘʙʘʜʩʢʦʛʦ ʨʘʡʦʥʘ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʊʘʜʞʠʢʠʩʪʘʥʘ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʣʝʪʢʠ ʟʘʚʷʟʠ ʠʤʝʶʪ ʧʘʨʝʥʭʠʤʥʦʝ ʩʪʨʦʝʥʠʝ. ʂʣʝʪʢʠ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 

ʚʝʥʯʠʢʘ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʟʝʥʭʠʤʥʳʝ. ʇʨʠʩʫʪʩʪʚʠʝ ʢʨʠʩʪʘʣʣʦʚ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ ʚ ʯʘʩʪʷʭ ʮʚʝʪʢʘ ʨʘʩʪʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʝʛʦ ʭʘʨʘʢʪʝʨʥʦʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ. ʆʙʝʨʪʢʠ ʣʠʩʪʘ ʧʦ ʩʪʨʦʝʥʠʶ ʣʘʥʮʝʪʦʚʠʜʥʳʝ, 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ 3 ï 4 ʨʷʜʘ ʠ ʠʤʝʶʪ ʩʣʝʛʢʘ ʞʸʣʪʦ - ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ. ʎʚʝʪʦʥʦʩ ʷʚʣʷʝʪʩʷ ʧʦʣʳʤ ʠ ʩʦʜʝʨʞʠʪ 

ʵʣʝʤʝʥʪʳ ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʣʠʩʪʘ ʥʘʙʣʶʜʘʶʪʩʷ ʫʩʪʠʮʘ ʘʥʦʤʦʮʠʪʥʦʛʦ ʪʠʧʘ, ʚʠʜʥʳ ʪʘʢʞʝ 

ʞʝʣʝʟʠʩʪʳʝ ʪʨʠʭʦʤʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʧʠʜʝʨʤʠʩʘ ʣʠʩʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʚʝʪʢʠ, ʣʠʩʪʴʷ, ʧʠʞʤʘ, ʣʦʞʥʦʪʳ ʩʷʯʝʣʠʩʪʥʠʢʦʚʘʷ, ʘʥʘʪʦʤʦ ï ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ.  

 

STUDY OF ANATOMICAL  AND DIAGNOSTIC  SIGNS OF FLORESTANASETI  AND FOLIATANASETI  

OF TANASETUM PSEUDOACHILEA  C. Winkl.  

The article presents the results of a study to determine the anatomical and diagnostic signs of florestanaseti 

and foliatanaseti of Tanasetum pseudoachilea C. Winkl. Raw materials are collected from Faizabad district of 

Central Tajikistan. The results showed that the cells of the ovary have a parenchymal structure. The cells of the 

middle part of the corolla are mainly prosenchymal. The presence of calcium oxalate crystals in parts of the flower 

of the plant is a characteristic diagnostic feature.Leaf wrappers are lanceolate in structure, arranged in 3 to 4 rows 

and have a slightly yellow-brown color. The peduncle is hollow and contains elements of conductive bundles. In the 

lower part of the leaf, an anomiocyte type oyster is observed, glandular trichomes are also visible on the surface of 

the epidermis of the leaf. 

Key words: flowers-florestanaseti, leaves- foliatanaseti, Tanasetum pseudoachilea C. Winkl., anatomical - 

diagnostic signs. 
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ɸʅɸʃʀɿ ʋʉʃʆɺʀʁ ʀ ʇɸʈɸʄɽʊʈʆɺ ʊɽʍʅʆɻɽʅʅʆɻʆ ɺʆɿɼɽʁʉʊɺʀʗ ʅɸ 

ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʉʀʉʊɽʄʓ ʀ ʀʍ ʋʉʊʆʁʏʀɺʆʉʊʔ 
 

ɿʦʠʨʦʚ ʌ.ɹ. 

ʊʘʜʞʠʢʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ʉ. ʆʩʠʤʠ 

 

ɺʚʝʜʝʥʠʝ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʦʩʪʨʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ 

ʫʣʫʯʰʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʯʝʣʦʚʝʢʘ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ 

ʧʨʠʚʝʣ ʥʝ ʪʦʣʴʢʦ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʠ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʫ, ʘ ʪʘʢʞʝ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʨʘʩʭʦʜʦʚʘʥʠʶ 

ʥʝʚʦʟʦʙʥʦʚʣʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ [1,2,3]. ʉʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʚʠʜʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʚʠʜʘ, ʩʦʠʟʤʝʨʠʤʳʭ ʩ ʧʨʠʨʦʜʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʧʦ ʤʘʩʰʪʘʙʘʤ ʚʦʟʥʠʢʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ï ʵʪʦ ʩʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʥʝʚʦʟʤʦʞʥʦ ʢʦʤʬʦʨʪʥʦʝ ʠ ʙʝʟʦʧʘʩʥʦʝ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʠʥʘʷ ʜʨʫʛʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ [4,5]. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʪʝʦʨʠʷʭ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʛʣʦʙʘʣʴʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʪʝʭʥʦʛʝʥʥʦʡ ʝʜʠʥʠʮʳ ʧʨʠʥʠʤʘʝʪʩʷ ʛʦʪʦʚʳʡ 

ʩʪʨʦʠʪʝʣʴʥʳʡ ʦʙʲʝʢʪ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, 

ʦʢʘʟʳʚʘʶʱʠʭ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʢʦʩʠʩʪʝʤʫ [6,7]. ʇʦʩʢʦʣʴʢʫ ʧʨʦʮʝʩʩ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʨʦʜʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʷʚʣʷʝʪʩʷ 

ʢʨʘʪʢʦʩʨʦʯʥʳʤ ʠ ʚʦʟʜʝʡʩʪʚʠʷ, ʨʘʟʚʠʪʠʶ ʢʦʪʦʨʳʭ ʦʥ ʩʧʦʩʦʙʩʪʚʫʝʪ, ʥʦʩʷʪ ʚʨʝʤʝʥʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʪʦ ʪʘʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʪ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʥʷʪʦ ʧʨʝʥʝʙʨʝʛʘʪʴ 

[8,9]. ʊʘʢʦʡ ʧʦʜʭʦʜ ʘʚʪʦʨ ʩʯʠʪʘʝʪ ʥʝʢʦʨʨʝʢʪʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 

ʫʯʘʩʪʠʣʘʩʴ ʧʨʘʢʪʠʢʘ ʨʝʘʣʠʟʘʮʠʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʧʨʦʝʢʪʦʚ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ 2-3 ʛʦʜʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʢʪʫʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʡ ʤʝʪʦʜʠʢʠ, ʢʦʪʦʨʘʷ ʩʤʦʞʝʪ ʫʯʠʪʳʚʘʪʴ ʨʘʟʚʠʪʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘ ʚʩʝ ʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʦʥʠʪʦʨʠʥʛ 

ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʦʪʨʘʩʣʠ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʪʝʯʝʥʠʠ ʚʩʝʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [10,11,12]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʵʪʦʤ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʵʢʦʩʠʩʪʝʤ: ʝʩʪʝʩʪʚʝʥʥʦʡ, ʠʩʢʫʩʩʪʚʝʥʥʦʡ. ʈʘʟʨʘʙʦʪʘʥ ʠ ʧʨʝʜʣʦʞʝʥ ʝʜʠʥʳʡ 

ʢʨʠʪʝʨʠʡ ʦʮʝʥʢʠ (ɽʂʆ) ʨʘʟʣʠʯʥʳʭ ʵʢʦʩʠʩʪʝʤ [13,14,15].  

ɼʣʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʢʘʯʝʩʪʚʝ ɽʂʆ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʳʣʦ 

ʧʨʝʜʣʦʞʝʥʦ ʩʯʠʪʘʪʴ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʫʣʫʯʰʝʥʠʝ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ (ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʕʢʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʪʨʠʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʦʪ 2002 ʛ.). 

ɼʣʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʳʡ ʢʨʠʪʝʨʠʡ ʦʮʝʥʢʠ (ɽʂʆ) 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʩʯʠʪʘʪʴ ʥʝʨʫʰʠʤʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʙʠʦʪʦʧʘ ʠ ʦʩʥʦʚʥʦʛʦ ʙʠʦʮʝʥʦʟʘ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʵʢʦʩʠʩʪʝʤʳ ʠ ʝʸ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʨʠ ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ [16,17,18].  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʪʨʘʥʩʧʦʨʪʘ ʚʦʢʨʫʛ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʦʙʲʝʢʪʦʚ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʢ ʦʙʲʝʢʪʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʜʚʦʜʷʪʩʷ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʤʘʛʠʩʪʨʘʣʠ, ʢʦʪʦʨʳʤʠ ʧʦʣʴʟʫʝʪʩʷ ʪʨʘʥʩʧʦʨʪ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʡ ʩ 

ʦʙʲʝʢʪʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʪʘʢ ʠ ʪʨʘʥʟʠʪʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʦʙʱʝʜʦʩʪʫʧʥʫʶ 

ʧʦʩʪʨʦʝʥʥʫʶ ʤʘʛʠʩʪʨʘʣʴ ʜʣʷ ʪʨʘʥʟʠʪʥʦʛʦ ʧʨʦʝʟʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʩʪʨʦʠʪʝʣʴʥʳʡ ʦʙʲʝʢʪ 

ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʯʠʥʦʡ ʫʭʫʜʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʪʨʘʥʟʠʪʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ ʧʦ ʧʨʦʣʦʞʝʥʥʦʡ ʤʘʛʠʩʪʨʘʣʠ [19]. 

ʇʨʠ ksk= 1 ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʤʘʢʩʠʤʘʣʴʥʘ.  

ʇʨʠ ksk>1ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʝʚʳʰʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʨʠ ksk<1 ʠʤʝʝʪʩʷ ʨʝʟʝʨʚ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ. 
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ɺʝʣʠʯʠʥʫ ksk ʨʘʩʩʯʠʪʳʚʘʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʫʣʳ 1: 

 (1) 

 

ʛʜʝ Nsk ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʫʞʜʘʶʱʝʝʩʷ ʚ 

ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪʘʭ, ʰʪʫʢ.; Mmax - ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ ʪʝʨʨʠʪʦʨʠʠ, 

ʰʪʫʢ; Ql - ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʯʝʣ.; kl - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ 

ʢʦʣʠʯʝʩʪʚʦ ʣʠʯʥʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ,  

kl = , (ʛʜʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ 1000 ʞʠʪʝʣʝʡ, ʰʪʫʢ);  

Qo - ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʯʠʭ ʤʝʩʪ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʯʝʣ.; ko - ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʦʣʴʟʦʚʘʥʠʷ ʣʠʯʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʜʣʷ ʧʦʝʟʜʢʠ ʥʘ ʨʘʙʦʪʫ, ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚ 

ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ; Ps - ʧʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʯʝʣ/ʩʫʪ.; ks - ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʦʣʴʟʦʚʘʥʠʷ ʣʠʯʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʜʣʷ ʧʦʩʝʱʝʥʠʷ; Mm - ʢʦʣʠʯʝʩʪʚʦ ʤʘʰʠʥʦʤʝʩʪ ʥʘ 

ʧʝʨʝʭʚʘʪʳʚʘʶʱʠʭ ʧʘʨʢʦʚʢʘʭ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʰʪʫʢ; km - ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʝʩʪ ʥʘ ʧʝʨʝʭʚʘʪʳʚʘʶʱʠʭ ʧʘʨʢʦʚʢʘʭ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʥʘ 

ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʢʠ; Nʪ - ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʧʝʨʝʭʚʘʪʳʚʘʶʱʠʝ 

ʧʘʨʢʦʚʢʠ, ʰʪʫʢ;  

 ʯʠʩʣʦ ʤʝʩʪ ʥʘ i-ʡ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʧʘʨʢʦʚʢʝ, ʛʘʨʘʞʝ, ʘʚʪʦʩʪʦʷʥʢʝ, ʰʪʫʢ; ï 

ʜʣʠʥʘ ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʳʭ ʧʨʦʝʟʜʦʚ ʠ ʜʦʨʦʛ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʧʘʨʢʦʚʢʠ, ʤ; p - ʤʠʥʠʤʘʣʴʥʦ 

ʥʝʦʙʭʦʜʠʤʘʷ ʚʝʣʠʯʠʥʘ ʧʘʨʢʦʚʦʯʥʦʛʦ ʤʝʩʪʘ, ʤ. 

ʈʘʩʯʸʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ksk ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʚ 

ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ (ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʦʮʝʥʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʝʩʣʠ ksk ʥʝ ʧʨʝʚʳʰʘʝʪ 1 ʠ ʙʣʠʟʦʢ ʢ ʥʝʡ). ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʨʘʩʯʸʪʥʳʝ 

ʜʘʥʥʳʝ ksk ʜʣʷ ʛ. ɼʫʰʘʥʙʝ (ʛʜʝ kl = 0,68 - ʦʪʨʘʞʘʝʪ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʠʤʝʶʱʝʛʦ 

ʧʨʘʚʦ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʘʚʪʦʤʦʙʠʣʝʤ, kl = 0,3 ʦʪʨʘʞʘʝʪ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʚʣʘʜʝʶʱʘʷ 

ʘʚʪʦʤʦʙʠʣʝʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ) [20]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʂʦʵʬʬʠʮʠʝʥʪ ʩʪʝʧʝʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʤʝʝʪ ʧʨʷʤʦʝ 

ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʦʷʚʣʝʥʠʶ ʵʬʬʝʢʪʘ ʚ ʵʢʦʣʦʛʠʠ ï ʵʬʬʝʢʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʟʦʥʘʥʩʘ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʢʦʪʦʨʦʛʦ ʜʘʥʘ ʚ ʩʪʘʪʴʝ.  

 

ʊʘʙʣʠʮʘ 1 ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ksk ʜʣʷ ʛ. ɼʫʰʘʥʙʝ 
ʊʝʨʨʠʪʦʨʠʷ, ʟʦʥʘ ʂʦʵʬʬʠʮʠʝʥʪ 

ksk 

ʊʝʨʨʠʪʦʨʠʷ, ʟʦʥʘ ʂʦʵʬʬʠʮʠʝʥʪ 

ksk 

kl= 0,68 kl = 0,3 kl= 0,68 kl = 0,3 

ʎʝʥʪʨʘʣʴʥʘʷ 5,06 2,23 ʖʞʥʘʷ 4,59 2,03 

ʉʝʚʝʨʥʘʷ 6,2 2,74 ʖʛʦ-ʟʘʧʘʜʥʘʷ 5,28 2,33 

ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʘʷ 3,41 1,5 ɿʘʧʘʜʥʘʷ 2.74 1,36 

ɺʦʩʪʦʯʥʘʷ 6,28 2,77 ʉʝʚʝʨʦ-ɿʘʧʘʜʥʘʷ 5,11 2,25 

ʖʛʦ-ɺʦʩʪʦʯʥʘʷ 3,09 1,36 ɺʦʩʪʦʯʥʘʷ ʭʦʣʤʘ 4,02 1,77 

ʀʪʦʛʦ ʧʦ ʛ. ɼʫʰʘʥʙʝ ʇʨʠ kl = 0,68ksk=4,58 ʇʨʠ kl = 0,3 ksk=2,03 

ʉʦʚʦʢʫʧʥʦʝ ʜʝʡʩʪʚʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʦʙʲʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʦʨʦʞʜʘʝʤʳʭ ʠʤʠ 

ʨʘʟʣʠʯʥʳʭ ʩʣʫʯʘʡʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʩʫʤʤʘʨʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ, ʥʝ 

ʟʘʚʠʩʷʱʝʤʫ ʠ ʦʪʣʠʯʥʦʤʫ ʦʪ ʵʪʠʭ ʬʘʢʪʦʨʦʚ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʩʪʝʧʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʚʝʣʠʯʠʥʘ ʩʫʤʤʘʨʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʣʥʦʩʪʴʶ ʧʦʜʯʠʥʷʝʪʩʷ 

ɿʘʢʦʥʫ ʙʦʣʴʰʠʭ ʯʠʩʝʣ. ʉʫʤʤʘ ʚʩʝʭ ʪʝʭʥʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ fk ʦʪ ʚʩʝʭ ʦʙʲʝʢʪʦʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ N ʠ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ů ʟʘ ʜʘʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ t 

ʩʦʩʪʘʚʣʷʝʪ 
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 (2) 

 

ʆʜʥʘʢʦ ʚ ʩʠʣʫ ʟʘʢʦʥʘ ʙʦʣʴʰʠʭ ʯʠʩʝʣ (ʢʦʪʦʨʳʡ ʧʨʦʷʚʣʷʝʪʩʷ ʟʜʝʩʴ ʩ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ 

ʪʦʯʥʦʩʪʴʶ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʯʠʩʣʦ N ʚʝʣʠʢʦ) F ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʯʪʠ 

ʥʝʟʘʚʠʩʠʤʳʤ ʦʪ ʩʣʫʯʘʡʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʧʦʷʚʣʝʥʠʷ ʠʣʠ ʥʝ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʠʤʝʥʥʦ ʧʦʯʪʠ ʪʦʯʥʦ ʨʘʚʥʳʤ ʩʚʦʝʤʫ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʦʞʠʜʘʥʠʶ. 

ʕʬʬʝʢʪ ʨʝʟʢʦʛʦ ʫʭʫʜʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ï ʵʬʬʝʢʪ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʟʦʥʘʥʩʘ, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʜʨʘʤʘʪʠʯʝʩʢʠʤ ʚʘʨʠʘʥʪʦʤ ʨʘʟʚʠʪʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʅʘ ʨʠʩ. 1 ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʦ ʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ 

Rn, Rm ʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʬʘʢʪʦʨʦʚ Sn, Sm ʠ ʨʝʘʢʮʠʷ ʥʘ ʵʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʵʢʦʩʠʩʪʝʤʳ. ɺʦ 

ʚʨʝʤʷ ʧʠʢʦʚʦʡ ʥʘʛʨʫʟʢʠ ʜʝʡʩʪʚʠʝ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʤʘʢʩʠʤʘʣʴʥʦ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ 

ʵʬʬʝʢʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʟʦʥʘʥʩʘ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ - ksk. 

 

 
ʈʠʩ.1 ʕʬʬʝʢʪ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʟʦʥʘʥʩʘ ʧʨʠ ʩʫʧʝʨʧʦʟʠʮʠʠ ʧʨʠʥʮʠʧʘ 

ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʛʜʝ Sn...Sm ï ʬʘʢʪʦʨʳ ʟʘʛʨʷʟʥʝʥʠʷ; Rn éRm ï ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ 

ʬʘʢʪʦʨʳ. 

 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʨʝʘʣʠʟʘʮʠʠ ʚʳʜʚʠʥʫʪʦʡ ʛʠʧʦʪʝʟʳ 

ʥʝʦʙʭʦʜʠʤʘ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʙʘʟʠʨʫʶʱʘʷʩʷ ʥʘ: 

- ʤʝʪʦʜʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ; 

- ʤʝʪʦʜʝ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ï ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ çʧʣʘʥʝʪʘʨʥʘʷ 

ʤʦʜʝʣʴè; 

- ʤʝʪʦʜʠʢʝ ʦʮʝʥʢʠ ʵʤʝʨʜʞʝʥʪʥʦʛʦ ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʦʩʥʦʚʝ ʢʨʠʪʝʨʠʷ ʦʮʝʥʢʠ - ʩʪʝʧʝʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ; 

- ʦʮʝʥʢʝ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ çʵʬʬʝʢʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʟʦʥʘʥʩʘè. 



177 
 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ çʦʙʨʘʪʥʦʡ ʩʚʷʟʠè ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʠ ʦʮʝʥʢʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʨʝʘʢʮʠʶ ʵʢʦʩʠʩʪʝʤʳ, ʘ ʥʝ ʥʘ ʧʨʦʛʥʦʟʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʟʜʝʡʩʪʚʠʷ. ɼʣʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʵʪʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʙʠʦʪʦʧʘ ʠ ʩʦʩʪʦʷʥʠʝ ʝʛʦ ʙʠʦʮʝʥʦʟʘ. ɼʣʷ ʠʩʢʫʩʩʪʚʝʥʥʦʡ 

ʵʢʦʩʠʩʪʝʤʳ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʵʪʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʩʪʦʷʥʠʝ 

ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʠ ʢʘʯʝʩʪʚʦ ʝʛʦ ʞʠʟʥʠ. 

ʊʘʢʦʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʧʦʟʚʦʣʠʣ ʚʳʨʘʙʦʪʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʨʘʟʣʠʯʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʧʨʦʚʝʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʫʨʦʚʥʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤ ʠ ʚʚʝʩʪʠ ʧʦʥʷʪʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ɿʘʢʣʶʯʘʝʪʩʷ, ʧʨʦʚʝʜʸʥʥʳʝ ʚ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʢʘʟʘʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʚʘʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʪʨʘʥʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʪʘʢʦʡ 

ʢʣʶʯʝʚʦʡ ʦʪʨʘʩʣʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʪʨʘʥʝ ʩʠʩʪʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ (ʕʆ), 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʜʚʫʭʵʪʘʧʥʦʡ ʧʨʦʮʝʜʫʨʳ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʆɺʆʉ) 

ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ (ʕʕ) ʥʝ ʨʝʰʘʝʪ ʧʦʣʥʦʩʪʴʶ ʧʨʦʙʣʝʤʫ ʢʦʥʪʨʦʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɺʥʝ ʧʦʣʷ ʟʨʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʦʩʪʘʶʪʩʷ ʵʪʘʧʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ï ʚʳʙʦʨ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʝʜʦʩʪʘʪʦʯʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʢʘʞʜʦʛʦ 

ʦʙʲʝʢʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʮʝʣʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʘʢ ʥʘ ʵʪʘʧʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʪʘʢ ʠ ʥʘ ʵʪʘʧʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʘ.  
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ʊɸ׳ʃʀʃʀ ʐɸʈʆʀʊ ɺɸ ʏɽʅɸʂ׳ʆʀ ʊɸʒʉʀʈʀ ʊʍʅʆɻɽʅʅɰ ɹɸ ʉʀʉʊɽʄɸ׳ʆʀ ʕʂʆʃʆɻɰ 

 ɺɸ ʋʉʊʋɺʆʈʀʀ ʆʅ׳ʆ 

ʀʥ ʤʘץʦʣʘ ʭʫʩʫʩʠʷʪ״ʦʠ ʭʦʩʠ ʵʢʦʩʠʩʪʝʤʘ״ʦʠ ʛʫʥʦʛʫʥʨʦ ʪʘץ״ʠץ ʤʝʢʫʥʘʜ: ʪʘʙʠ , ʩʫʥʲ . ʄʝʲʸʨʠ ʷʛʦʥʘʠ 

ʘʨʟʸʙʠʠ (ʕʂʆ) ʵʢʦʩʠʩʪʝʤʘ״ʦʠ ʛʫʥʦʛʫʥ ʪʘ״ʠʷ ʚʘ ʧʝʰʥʠ״ʦʜ ʢʘʨʜʘ ʰʫʜʘʘʩʪ. ʀʥ ʨʘʚʠʰ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ 

ʪʘʲʩʠʨ ʙʘ ʤʫ״ʠʪʠ ʟʠʩʪ ʚʘ ʦʜʘʤʦʥ ʥʘ ʘʟ ʨ ʠ ״ʠʩʦʙʦʪʠ ʧʝʰʛ ʠʠ ʪʘʲʩʠʨʠ ʫʥʩʫʨ״ʦʠ ʘʣʦ״ʠʜʘ, ʙʘʣʢʠ ʘʟ ʨ ʠ 

ʥʘʪʠֹוʘʠ ʚʦץʝʠʠ ʤʫʨʘʢʢʘʙʠ ʪʘʲʩʠʨ ʙʘ״ʦ ʜʦʜʘ ʰʘʚʘʜ. 

ʂʘʣʠʜʚʦʞʘ״ʦ: ʙʝʭʘʪʘʨʠʠ ʵʢʦʣʦʛ , ʘʨʟʸʙʠʠ ʙʝʭʘʪʘʨʠʠ ʵʢʦʣʦʛʠʠ ʩʦʭʪʤʦʥ, ʵʢʦʩʠʩʪʝʤʘ״ʦʠ ʩʫʥʲ  ʚʘ 

ʪʘʙʠ . 

 

ɸʅɸʃʀɿ ʋʉʃʆɺʀʁ ʀ ʇɸʈɸʄɽʊʈʆɺ ʊɽʍʅʆɻɽʅʅʆɻʆ ɺʆɿɼɽʁʉʊɺʀʗ ʅɸ ʕʂʆʃʆɻʀʏɽʉʂʀɽ 

ʉʀʉʊɽʄʓ ʀ ʀʍ ʋʉʊʆʁʏʀɺʆʉʊʔ 

ʇʨʦʙʣʝʤʳ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʳ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ 

ʠ ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʟʜʦʨʦʚʴʷ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʚʦʧʨʦʩ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʥʦ ʠ ʚʦʧʨʦʩ ʩʦʭʨʘʥʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ, 

ʩʦʟʜʘʥʥʦʡ ʩʘʤʠʤ ʞʝ, ʯʝʣʦʚʝʢʦʤ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʵʢʦʩʠʩʪʝʤ: ʝʩʪʝʩʪʚʝʥʥʦʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ. ʈʘʟʨʘʙʦʪʘʥ ʠ ʧʨʝʜʣʦʞʝʥ ʝʜʠʥʳʡ ʢʨʠʪʝʨʠʡ ʦʮʝʥʢʠ (ɽʂʆ) 

ʨʘʟʣʠʯʥʳʭ ʵʢʦʩʠʩʪʝʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

 

ANALYSIS OF CONDITIONS AND PARAMETERS OF MAN -MADE IMPACT ON ENVIRONMENTAL 

SYSTEMS AND THEIR SUSTAINABILITY  

This article explores the characteristic features of various ecosystems: natural, artificial. A unified assessment 

criterion (ECO) of various ecosystems has been developed and proposed. This approach makes it possible to assess 

the impact on the environment and humans based on the actual complex result of the impact, and not on the 

predicted calculation of the impact of individual elements. 

Key words: environmental safety, environmental safety assessment of construction, artificial and natural 

ecosystems. 
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ßÐÖ: 581.137(575.3-191.3) 
ÔÙÖÔäÚàÔ ÍÔÚ×ÚÏÔÔ ÍÌæÓÑ ÜßÝÞÌÙÔÇÚÔ ÜÑ×ÔÖÞÔÔ ÜÑÓÔäÏÚÇÔ 

ÐÌÜ¾ÇÚÔ ÞÚÆÔÖÔÝÞÚÙÔ ÆÌÙßÍÄ 
 

Ðìî÷ìþúî Ì. 
ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù, 

Ôùýþôþÿþô íúþìùôöì, Āôóôú÷úïôċ îì ïñùñþôöìô ÌØÔÞ 
 
Þìüöôíô Ā÷úüìô üñóôĄïúĕô ðìüČĕú ðìü øÿėúôýìô ðôïìü øôùþìėìĕúô ýìþĕô 

āÿĄöĒ úù ėìðìü íúõ ùñýþ, öô ýìíìíĕúô āÿðüú ðúüìùð. Ýìíìíô ìýúýôô ôù ûñĄ ìó ĕìøì, 
āÿýÿýôċþô āúýýô Ąìüúôþô þìíôôô üñóôĄïúĕĕú îì üñĔìô ôùþôāúíĒ ðúĄþìùô øÿĕôþô 
úùĕú øñíúĄìð. Øìýì÷ìù, ùìøÿðĕúñüú øÿĄúĕôðì ùìøÿðìù øÿøöôù ìýþ, öô þìùĕú ðìü 
üñóôĄïúĕĕúô ðìüČĕú ìó ėìíô÷ô ùìõĄìöìüô ČíúĒ - Saccharum spontanñum, øìüýô÷ôċô 
ăúüíìüï - Marsilea quadrifolia, ÷ÿāô āÿüðĒ - Typha minima, ÷. íúüôöíìüï - T. 
angustifolia, ĄĘüììĔôüôėô ýúĕô÷Ē - Aeluropus litoralis, ùìõô ĔìùÿíĒ ¬ Phragmitis 
australis îì Ďìõüì øñüĘċùðÿ íìý.  

Íìüúíìüô ôù ùìøÿðĕúô óôČðñüú øÿĄúĕôðì ùìøÿðìù øÿøöôù ìýþ, öô Ďìõüô 
üñóôĄïúĕô ðìüČĕú ðìü ðôïìü øôùþìėìĕúô Ďìõüô üñóôĄïúĕĒ øôý÷ô ÿĄþÿüāúü - Alhagi 
canescens, Ąôüôùíôċ - Glycyrrhi za glabra, ėôČėô ýô÷ôùðüĒ - Imperata cylindrica, 
ýìüùìõô üìîñùĒ ¬ Erianthus ravennae îì Ďìõüì āÿí ûìĕù ïìĄþììùð.  

Ðìü Ā÷úüìô üñóôĄïúĕô ðìüČĕú āÿýÿýôċþô øìāýÿýô Āìüėöÿùìùðìô úô÷ìĕú, 
ìî÷úðĕú îì ùìøÿðĕú øÿĄúĕôðì øñĄìîìð. ëĆùñ ðìü þìüöôíô ôù Ā÷úüì úô÷ìĕúñ øìîĔÿð 
ìýþ, öô íñĄþìü ðúüúô āÿýÿýôċþĕúô øìāýÿýô ùìøÿðĕúô øôùþìėìĕúô þüúûôöôô ùìøùúö 
øñíúĄìùð. Øìýì÷ìù, ìó úô÷ìĕú øìüýô÷ôċïôĕú - Marsileaceae, þÿïøìăìïÿ÷úù - 
Malvaceae, ìó ìî÷úðĕú íúĄìð, ýìüùìõô üìîñùĒ ¬ E. ravennae, ùìõĄìöìüô ČíúĒ ¬ S. 
spontaneum îì Ďìõüì. 

ØìîĔÿð íÿðìùô ĉ÷ñøñùþĕúô Ā÷úüìô øôùþìėìĕúô þüúûôöôüú ðìü ĕú÷ìþô úøĘāþìùÿ 
öúüöìüðô Ā÷úüìô üñóôĄïúĕĕú íì ùìóìü ïôüôĀþìù óìüÿü ìýþ, ăÿùöô øìîĔÿð íÿðìùô 
íìĆóñ ùìøÿðĕú ðìü ôù øôùþìėìĕú ùìþôĔìô þìĆýôüô ìùþüúûúïñùĒ íÿðì, úùĕúüú ĕìøăÿù 
ùìøÿðĕúô ýôùìùþüúûĒ ùúøïĘóúüĒ öìüðìù øÿøöôù. Øìýì÷ìù, ÿĄþÿüāúüô āúöôýþìüüìùï 
¬ A. canescens, öìüñ÷ôùôċô öìýûĒ - Karelinia  caspia, ėÿĄìíìüïô ìøÿðìüČĒ - 
Zygophyllum oxianum îì Ďìõüì. 

Ìó Ąÿøúüìô óôČðô ùìøÿðĕúô ðìü üñóôĄïúĕô ðìüČĕú íÿðì, ėôýøô öìøô Ąìö÷ô 
ì÷ìĀĒ ðúĄþì, ìó ėìíô÷ô ÷. āÿüðĒ ¬ T. minima, ÷. íúüôöíìüï - T. angustifolia, ėôČėô 
ýô÷ôùðüĒ ¬ I . cylindrica, ùìõĄìöìüô ČíúĒ ¬ S. spontaneum, ĄĘüììĔôüôėô ýúĕô÷Ē ¬ A. 

litoralis, ýìüùìõô üìîñùĒ ¬ E. ravennae, ýìüėìøôĄô Ąÿíĕìúøñó ¬ Calamagrostis dubia, 
ìĔôüôėô ìùïÿĄþøúùìùð ¬ Cynodon dactylon, Ąôüôùíôċô ÷ÿă ¬ G. glabra, ùìõô ĔìùÿíĒ 
¬ Ph. australis îì ìó Ąìö÷ô ðìüìāþÿ íÿþþìĕú íúĄìð, ýìĀñðúüô öìíÿðíìüï - Populus 
pruinosa, ýìùĔôðô íúüôöíìüï - Elaeagnus angustifolia, ïìóô ýñüĄúāì - Tamarix 
ramosissima, ï. ðÿüÿĄþøĘõ - T. hispida, ĄĘüāĘĄìô öìýûôõ - Halostachys caspica îì 
Ďìõüì þìĄöô÷öÿùìùðìô ûĘĄôĄô ùìíúþúþ îì øìýýìô íôú÷úïôô üÿýþìùôĕúüú þìĄöô÷ 
øñùìøúċùð. 

Ùìøÿðĕúô íúėôøúùðì, öô íì üÿõāìþô Ā÷úüì ðúāô÷ Ąÿðììùð, ðìü þìĄöô÷ 
ùìøÿðìùô ûĘĄôĄô ùìíúþúþ öìø ôĄþôüúö ðúüìùð.  

Ìó Ĕôĕìþô ýôýþñøìþôöĒ íñĄþìü ùìøúċùðìĕúô úô÷ìô Ĕúüÿíìöôĕú ¬ Poaceae, E. 
ravennae, S. spontancum îì Ph. australis, ìó úô÷ìô ÷ĘíôČïôĕú ¬ Fabaceae, G. glabra îì A. 
canescens, ìó úô÷ìô öìùðôüôĕú ¬ Apocynaceae, Trachomitum scabrum îì ìó úô÷ìô 
øÿüìööìíïÿ÷úù ¬ Asteraceae, Karelinia  caspia ðìü ûĘĄôĄô ùìíúþúþ îì ûìĕùĄìîĒ ýìĕøô 
óôČð ðúüìùð. áôý÷ìþĕúô øìāýÿýô ùìíúþúþô üñóôĄïúĕĕúô ðìüČĕúô îúðôĕú (þÿĎìõóúüĕú) 
ðìü úù øÿĄúĕôðì øñĄìîìð, öô þìüöôíô Ā÷úüìô úùĕú íñĄþìü ìó ùìøÿðĕúô ì÷ìĀôô 
íôýČüýú÷ì þìĄöô÷ Ąÿðììùð. Îúíìýþì ìó ùìøôĕúô Āìý÷ô óôøôýþúùôĊ ìîîì÷ô íìĕúüĒ, 
ðìü þìüöôíô ôù Ā÷úüì Ąÿøúüìô ùìøÿðô üÿýþìùôĕúô ċöýú÷ì ùôó öìø øÿĄúĕôðì 
øñĄìîìð. 
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äÿøúüìô ùìøÿðĕúô ì÷úĕôðìñ, öô ðìü þìĄöô÷ ùìøÿðìùô ûĘĄôĄô üĘõô óìøôù 
ôĄþôüúö ðúüìùð úù ėìðìü óôČð ùìíúĄìð ĕìø, úùĕú ĕìĔøô ìýúýôô øìýýìô íôú÷úïôô 
ùìíúþúþô øôùþìėìüú þìĄöô÷ øñùìøúċùð. Ôù ĕúðôýìĕú íìüúô úù üÿā øñðôĕìùð, öô 
ùìøÿðĕúô ċöýú÷ì íì üìėúíìþô ûÿüóĘüô óôăôô óôČððúĄþìô ùìøÿðĕúô íôýČüýú÷ì þúí 
úîìüðì ùìþìîúùôýþì, ôùöôĄúĀìĄúù ùúøÿĆþìðô÷ øñĄìîìð. Çìøôù þìîü, ðìü þìĄöô÷ 
ùìøÿðìùô ìýýúþýôìþýôċô üÿýþìùôĕú ùìėĄô ìýúýôüú üÿýþìùôĕúô íôýČüýú÷ì ôĔüú 
øñùìøúċùð. 

ÞìĔüôíìĕúô óôČðñ [9, ý.153; 1, ý.43-67] ùôĄúù øñðôĕìùð, öô úĎúóô ĀìĆú÷ôċþô 
üÿýþìùôĕúô ðìü üñóôĄïúĕĕúô ðìüČĕú íÿðì, ðìü øÿėúôýìô ùìøÿðĕúô ìþüúĀ ðñüþìü ýìü 
øñĄìîìð. ÙôĄúùìĕúô ìîîì÷ôùô úĎúóô ĀìĆú÷ôċþ ðìü ùìøÿðĕúô óñüôù, ìó ėìíô÷ô 
ýìüùìõô üìîñùĒ - E. ravennae, ėôČėô ýô÷ôùðüĒ ¬ J. cylindrica, ÷ÿāô āÿüðĒ - T. minima, 
ýìüėìøôĄô Ąÿíĕììùïñó - C. dubia, ìĔôüôėô ìùïÿĄþøúùìùð - C. dactylon îì Ďìõüì ðìü 
ùôøìô ðÿĊøô ðñöìíü øÿĄúĕôðì øñĄìîìð. Îúíìýþì íì ĕìüúüìþ îì ùìøĒ ðìü ðìĕüĘóìô 
ìîîì÷ô øúĕô øìüþ ĀìĆú÷ôċþô Ąÿøúüìô óôČðô ùìøÿðĕúô ì÷ìĀĒ íì ăìĄø øñüìýìð. 
ÚĎúóô öÿĄúðìĄìîôô øÿĎăìĕúô ðìüìāþúùÿ íÿþþìĕú íúĄìð, öìøñ ðñüþìü, þú ùôøìô 
ðÿĊøô øìüþ ýìü øñĄìîìð. ÛñĄ ìó ĕìøì, øÿĎăìĕúô ðìüìāþúùô ûôüô ýìĀñðúüô 
öìíÿðíìüï - P. pruinosa íì öÿĄúðìĄìîĒ ĄÿüÿĆ ùìøÿðì, ðìü ċö îìėþ ïÿ÷öÿùôô úùĕú ùôó 
úĎúó øñČíìð. 

Çìøôù þìîü, îúíìýþì íì Ąìüúôþô íúðÿ ĕìîúô þôüìøúĕÿ ìîîì÷ô íìĕúü úĎúóô 
ôùöôĄúĀô ùìíúþúþ ċöāñ÷ì ùñýþ. ØÿĄúĕôðìĕú ùôĄúù ðúðìùð, öô úĎúóô ĀìĆú÷ôċþô 
Ąôüôùíôċ ¬ G. glabra ðìü ýú÷ô āÿùÿöô 2009 ðìü øÿėúôýìô ýú÷ô ïìüøô 2008 11 - üĘó îì 
ýú÷ô āÿĄöô 2017 ðìü øÿėúôýìô ýú÷ô ïìüøþìüô 2016 6-8 üĘó ðñü ýìü Ąÿðììýþ [4, ý.56-66]. 

Ïìüăìùðñ úĎúóô ĀìĆú÷ôċþ ðìü ùìøÿðĕúô E. ravennae, A. litoralis , C. dactylon ðìü 
úāôüô þôüìøúĕ øÿĄúĕôðì Ąìîìð ĕìø, ĀìĆú÷ôċþô ûÿüüìô úùĕú ôíþôðúô øìüþ 
øÿĄúĕôðì øñĄìîìð. 

ØÿĄúĕôðìĕú ùôĄúù ðúðìùð, öô úĎúóô ĀìĆú÷ôċþô ùìøÿðĕúô ùúøíÿüðì ðìü îúðôô 
ðìüČô ÖúĀìüùôĕúù ìó 5 þú 9 üĘó ûñĄ ýìü øñĄìîìð. äúċð, ýìíìíô ôù Āìüėô ùúăôó ðìü 
ĔúõïôüĄìîôô øôùþìėìĕú íúĄìð, ăÿùöô øôùþìėìô îúðôô ÖúĀìüùôĕúù ðìü øÿėúôýìô 
îúðôô ÎìāĄ îì îúðôô Ýÿüāúí ċöăìùð öø Ĕìùÿíþìüÿ ìó ýìþĕô íìĕü öìøñ ûìýþþìü íúĄìð. 
Çìøôù þìîü, þú íì ėìíìþô ċöÿø íìüúøìðìùô ùìøÿðĕúô íôýČüýú÷ì ìó ėìíô÷ô E. 
ravennae, S. spontaneum, Ph. australis, ùìøÿðĕúô óôČðô ċöýú÷ì Āìóìô ïÿ÷öÿùôô āÿðüú íì 
úāôü øñüìýúùìùð, öô úùĕúüú ìýûñöþô ċöÿø Ąÿøúüôðìù øÿøöôù ìýþ. 

Ðìü ôù îìėþ úĎúóô ïÿ÷öÿùôô ėôýøô ðôïìüô üÿýþìùôĕúô ì÷ìĀĒ ĄÿüÿĆ øñĄìîìð, öô 
þú ùôøìô ìîîì÷ô øúĕô øìõ ôðúøì ČĀþì, ìýûñöþô ðÿĊøüú þìĄöô÷ øñùìøúċùð. Ðìü ôù 
ĕú÷ìþ, ĕú÷ú ðìü ùìõĄìöìüô ČíúĒ, ýìüùìõô üìîñùĒ îì ĄôüôùíôċĊ ùìõô ĔìùÿíĒ 
ôùöôĄúĀô øÿĆþìðô÷ô íúýÿüĆìþ ôðúøì ðúüìðÿ ðìü ìýûñöþô ýñĊø ìĔôüôėô 
ûìùĔìøúùìùð îì ĄĘüììĔôüôėô ýúĕô÷Ē ïÿ÷öÿùôô ÿøÿøĒ íì ìøì÷ øñúċð. Îì÷ñ, ìó ýìíìíô 
úù öô ïÿ÷ô ôù ùìøÿðĕú üìùïúüìùïÿ Ĕô÷úðôĕìùðì ùñýþ, úùĕúüú ĕìøăÿù ìýûñöþ Ĕÿðú 
ùìøñöÿùìùð. 

Ìó ùôøìô ðÿĊøô ôĊ÷ þú úāôüô ôùöôĄúĀ Č úĎúóô ýìüðôĕúô þôüìøúĕ ðìü ìýûñöþô 
ùìøÿðĕúô íì÷ìùðûúċ ìó ėìíô÷ô ýìüėìøôĄô Ąÿíĕììùïñó, ùìõô ĔìùÿíĒ, ùìõĄìöìüô 
ČíúĒ, ýìüùìõô üìîñùĒ ôðúøì øñČíìð. Ìó ôù ùìøÿðĕú ìîîì÷ôù Ąÿðì, ðìü ðìĕüĘóìô 
ðÿĊøô ôĊ÷ ùìõĄìöìüô ČíúĒ íì ïÿ÷öÿùĒ ĄÿüÿĆ øñùìøúċð. Ðìîúøùúöôô ïÿ÷öÿùôô ôù 
ùìøÿð óôČð ùìíÿðì, ĕìøìïĒ 8-12 üĘó ðìîúø øñöÿùìð. Ïÿ÷öÿùôô ýìüėìøôĄô Ąÿíĕììùïñó 
ðìü øÿėúôýìô ùìõĄìöìüô ČíúĒ íìĆðô ċö ĕìĀþì ĄÿüÿĆ øñĄìîìð, öô þú ôíþôðúô ìîïÿýþ 
íì úāôü øñüìýìð. Ðìü ðìîúøô ðìĕüĘóìô ċöÿøô ìîïÿýþ ïÿ÷öÿùôô ýìüùìõô üìîñùĒ ýìü 
øñĄìîìðÿ íìĆðô 4-7 üĘó ïÿ÷öÿùôô ùìõô ĔìùÿíĒ íì ìøì÷ øñúċð. Ôù ðÿ ùìøÿð 
þìĄöô÷öÿùìùðìô ðúøôùìùþôô ùìíúþúþô ôù øôùþìėìĕú íÿðì, ìýûñöþô úāôüúùüú þú 
ýú÷ô úċùðì ùôïúĕ øñðúüìùð, ăÿùöô ûúċô āÿĄöĄÿðìô ôù üÿýþìùôĕú þú úāôüô óôøôýþúù 
íúėĒ øñøúùìùð. 

Üúĕĕú îì ÿýÿ÷ĕúô ûìĕùĄìîôô ôù üÿýþìùôĕú ïÿùúïÿùìùð. Øìýì÷ìù, úùĕú 
øñþìîúùìùð íú îúýôþìô þÿāø, þìùìüñĄì, ùìîðì îì ĕìþþú íú îúýôþìô Āìüðĕúô 
ùìîíìüúøìðô Ĕìîúù ûìĕù Ąìîìùð. Þÿāøô ôù üÿýþìùôĕú íñĄþìü íú Čüôô íúð, úí, 
ĕìõîúùúþ îì Ďìõüì ûìĕù øñĄìîìùð. Íìüúô úøĘāþìùô ôùöôĄúĀô þÿāøôô üÿýþìùôĕúô 
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üñ÷ôöþĒ ðôėėìþô ìýúýôüú íì ôùöôĄúĀô þÿāøôô Ąôüôùíôċ üìîúùì ùìøÿðñø. ãÿùöô 
øÿîúĀôėô ùôĄúùðúðô óôČðô ô÷øôĊ āúĔìïĒ ôýþôĀúðìô üñĄìô Ąôüôùíôċ ôíþôðúô 
ìýüô áá ýìü Ąÿðì íÿð [10, ý.45-52]. Îì÷ñ, ùì ĕìøì îìėþ úôðô íì ìøì÷ úøìðìù Č āñ÷ñ öìø 
íì ìøì÷ úøìðìùô Āìüðĕúô ìó þÿāø üĘõôðìô ôù ùìøÿð ðìü Ąìö÷ô þìíôĒ ùôĄúù ðúðì 
Ąÿðììýþ. 

Ìó ôù āúþôü, óìüÿüìþô úøĘóôĄô üúĕĕú îì Ąìüúôþô ìĀóúôĄ, ìó ùìî 
íìüėìüúüĄìîôô úù ðìü þìíôìþ íì ìøì÷ úøìð. Éôýøô íñĄþìüô øÿì÷÷ôĀúù øñĕôýúíìùð, 
öô Ąôüôùíôċ þìùĕú íú üúĕô ùìĄîĒ íú Čüôô þìùìüñĄìĕúô óôČðÿ ðìüúóô āÿð ìĀóúôĄ 
øñöÿùìð. äìāýôċþĕúô óôČðñ, öô íì úøĘóôĄô Ąôüôùíôċ øìĄĎÿ÷ìùð þú ĕú÷ ôùöôĄúĀô 
þÿāøôô úùüú ðìüČĀþ ùìöìüðììùð. Øìýì÷ìù, [12, ý.59-60] ðìü ùìþôĔìô úøĘóôĄô 
Ĕìøúìĕúô Ąôüôùíôċ ðìü ÚóúüíúõĔúù ôù þìîü ùôĄúù ðúðììýþ: µÐìü ìýúýô ĕìøì 
ðì÷ñ÷ĕúô ïôüð úîìüðì øñþìîúùìø ûñĄùôĕúð ùìøúċø, öô ôùöôĄúĀô þÿāøôô Ąôüôùíôċ, 
ìïìü āúøĘĄ ùìĄÿðì íúĄìð ĕìø, ìĀóúôĄô þÿāøĒ îì ûìĕùĄìîôô îìõ āñ÷ñ øìĕðÿð 
Ąÿðììýþ½. 

Íú ĕìøôù øìĆùú [14, ý.90-94, 13, ý.61-80] ùôĄúù ðúðìùð: µÐìü ĕìėôėìþ íúċð ôėüúü 
Ąÿð, öô ìĀóúôĄô þÿāøôô Ąôüôùíôċ, ìùôėþìüìĄ ĕúðôýìô Āìîėÿ÷÷úðì øñíúĄìð, ăÿùöô 
ċïúù øìüúþôíì, ðìü ċïúù øôùþìėìô úøĘāþìĄÿðì ûúċô ìó þÿāø ôùöôĄúĀČĀþìô 
Ąôüôùíôċüú ðìüČĀþ öìüðì ùìþìîúùôýþñø½. Ýìíìíô ìýúýĒ, úùĕú ðìü ėúíô÷ôċþô ûìýþô 
ôùöôĄúĀô þÿāø îì ôùöôĄúĀô ùúûÿüüìô Ĕìùôù øñĕôýúíìùð. Îì÷ñ øìĆ÷ÿø ìýþ, öô [2, 
ý.74-98] ðìü Ąìüúôþô úóøúôĄïúĕĒ øìõýìô ìó þÿāø ôùöôĄúĀČĀþìô Ąôüôùíôċüú íì 
ėìõð ïôüôĀþììýþ. ãô þìîüñ [11, ý.242] ėìõð ùìøÿðììýþ, íìĕúü îì þôüìøúĕô ýú÷ô 1947 
ðìü øôùþìėìô þìíôôô, ìó Ĕÿø÷ì, ðìü óìøôùĕúô öúüìøô úíČüôĄìîìùðì ôùöôĄúĀô 
þÿāøôô ûúċô Ąôüôùíôċüú øÿĄúĕôðì ùìøÿðììýþ. Ûúċô ìó þÿāø ôùöôĄúĀČĀþìô ôù 
üÿýþìùôüú îìõ ðìü ÿăìýþöìĕúô ăìüúïúĕô ĕìõîúùúþ, ì÷ì÷āÿýÿý, ðìü øìõðúùăìô āúíô 
ĕìõîúùúþô āÿüðô Ąúāðúü íì ėìõð ïôüôĀþììýþ. ãô þìîüñ, îìõ Ąìüĕ øñðôĕìð, 
ôýþñĆøú÷ô Ąôüôùíôċ ðìü Āìý÷ô þôüìøúĕÿ óôøôýþúù óôČð øñĄìîìð îì ėôýøô 
ĕìóøùìĄÿðìô āĘüúöì, öô ðÿăúüô þìĆýôüô Ąôüìô øñĆðìô ĕìõîúùĕú ïìĄþììýþ, Ąÿøúüìô 
óôČðô øìõýìüú ðôðìù øÿøöôù ìýþ. 

ÞìĀþôĄĕúô úóøúôĄĒ ùôĄúù ðúðììùð, öô óôČð íÿðìùô ôùöôĄúĀô þÿāøôô 
Ąôüôùíôċ ðìü āúíĔúõĕúô ĕìõîúùúþ þìýúðÿĀĒ ùñýþ. Ðìü îìėþô öìùðìùô üñĄìô 
Ąôüôùíôċ ðìü þìíôìþ ôùöôĄúĀô þÿāøôô úùüú íñĄþìü ðìü ì÷úėì íú ìā÷úþô íÿó Č 
ïÿýĀìùð ðìüČĀþìùð [6, ý.64-73]. Çìþþú, ôùöôĄúĀô þÿāøôô ûúċô Ąôüôùíôċüú ðìü 
øñîìĕúô ĕìóøùìĄÿðì, öô ìó øñĆðìô ĕìõîúùĕú ùìïÿóìĄþììùð, øÿĄúĕôðì öìüðìù 
øÿøöôù ìýþ. Þÿāøĕúô íì ĀìĆú÷ôċþ ĄÿüÿĆ ùìøÿðìô Ąôüôùíôċ ðìü Ąìüúôþô øÿĆþìðô÷ 
āÿíþìü ôùöôĄúĀ øñČíìùð. 

Ìó ôù üĘ, óôČð íÿðìùô ôùöôĄúĀô þÿāøô Ąôüôùíôċ íì ðìüìĔìô ùìøôô øÿĆþìðô÷ô 
þìüöôíô āúö îúíìýþì ìýþ, îì÷ñ ðìü ýÿüìþô óôČð íÿðìùô ùìøôô þìüöôíô āúö îì 
ĄĘüìóìøôùĕú úùĕúüú ðìüČĀþ ùìøÿðìù ôøöúùùúûìóôü ìýþ. 

Íú Čüôô íúð Č úí ûìĕùĄìîôô þÿāøô Ąôüôùíôċ íì Ĕúõô ùìî Č ÿăìýþöìô ùìî 
ėúíô÷ôċþô ôùöôĄúĀô úùĕúüú óôČð øñöÿùìð. Îì÷ñ ÿăìýþöìĕúô ùìîüú íñĄþìüÿ þñóþìü 
þÿāøô ôùöôĄúĀČĀþìô ùìøÿðĕúô ÷ÿā (Typha) îì Ĕúüÿíìöôĕú (Poa), öô íñĄþìü íì 
ôùöôĄúĀô þÿāøôĊ ûìĕùĄìîĒ øÿþúíôė Ąÿðììùð ôĄĎú÷ øñùìøúċùð. ãÿùöô þÿāøô 
Ąôüôùíôċ ėúíô÷ôċþô üìėúíìþûìóôüôô ûìýþ ðúüìð. Àìõü ìó ôù, íì ìøì÷ úøìðìùô 
ôùöôĄúĀô þÿāøô Ąôüôùíôċüú ĕìĄìüúþĕúô ïÿùúïÿùô þÿāÿøāĘü öìø øñöÿùìùð, ċĆùñ 
ĕìĄìüúþĕú þÿāøô ôù üÿýþìùôüú ðìü Āìüðĕúô øúðìüĒ āĘüðì ùñýþ øñöÿùìùð. 

Íìüúô ûìýþ öìüðìùô üìėúíìþ ðìü ÿăìýþöìĕúô ùìî ìóāÿðöìüðìô Ąôüôùíôċ 
üÿýþìùôĕúô üìėúíìþûìóôüüú ùñýþ öìüðñø, öô íú ïÿóìĄþô îìėþ ðìü úù ÿăìýþöìĕú 
ôùöôĄúĀô þÿāøô Ąôüôùíôċ ċïúù ¬ ċïúù ûìõðú Ąÿðìùð. Ðìü ċöñ ìó ÿăìýþöìĕúô 
þìĔüôíìîĒ ýñ ùìîüÿýþìô ìó þÿāø ôùöôĄúĀ ČĀþì, ðìü ðôïìüìĄ 5 îì ðìü ýñĊøìĄ ĕìøìïĒ 
ċö ùìîüÿýþìô ìó þÿāø ôùöôĄúĀ ČĀþì øÿĄúĕôðì Ąÿð [4, ý. 56-66].  

ÞìĔüôíìĕú ùôĄúù øñðôĕìùð, öô ðìü ĕìøìô øìø÷ìöìþĕúô Ìîüÿûúô ÀìüíĒ îì 
Ìøñüôöìô äôøú÷Ē ìĀóúôĄô Ąôüôùíôċüú ĕìøăÿù üÿýþìùôô þìíúíìþĒ ûìüîìüôĄ 
øñöÿùìùð. Ôù üÿýþìùĒ íì îúýôþìô ùìĄîĒ îì þÿāÿø ðìü Ąìüúôþô þìíôôô ðìýþûìüîìü 
(øìðìùĒ) ìĀóúôĄ øñùìøúċð. ÍñĄþìü íú ÿýÿ÷ô íÿüôðìùÿ ėì÷ìøăì öìüðìùô þìùìüñĄìĕú 
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ðìü Ôþì÷ôċ, Ôýûìùôċ, Ôý÷ìùðôċ îì ðôïìü øìø÷ìöìþĕú ðñü íúó úùüú Ąôùúùðì ìĀóúôĄ 
øñùìøúċùð [5, ý.13-36].  

Ðìü ĕú÷ìþô ìĀóúôĄô ùìĄîĒ ðìüúóôô ėì÷ìøăìĕúô þìùìüñĄì 8-10 ýø íÿðì, ðìü 
ăÿėÿüôô 2-4 ýø Ąôùúùôðì øñĄìîìùð.  

ØÿîúĀôėô ùôĄúùðúðô [7, ý.54-67; 15, ý.184-185], ìĀóúôĄô þÿāøôô Ąôüôùíôċüú 
ðìü ăÿėÿüôô 2-3 ýø øñïÿóìüúùìùð. Øìõýìĕúô ìîîì÷ôùô ôù üÿýþìùĒ ðìü ðìîúøô ìó 3 þú 
14 üĘóô íìĆðô öúĄþìù ûìõðú øñĄìîìð. Ðìü ýÿüìþô øÿĆþìðô÷ íÿðìùô øÿĕôþ íì÷ìùðôô 
ùìîðìĕúô ċöýú÷ìô ôù üÿýþìùĒ þú 20 ýø øñüìýìùð. Ðìîúøùúöôô ĀìĆú÷ôċþô ýú÷úùìô 
Ąôüôùíôċ îúíìýþì íì øÿĆþìðô÷ôô øÿĕôþ þú 165-175 üĘó ôðúøì øñČíìð. ÍñĄþìü ðìü 
øúĕô ôĊù ïÿ÷ öìüðì, øñîìĕúċĄ ðìü øúĕô ìîïÿýþ ûÿāþì øñüìýìùð.  

Ìó ôù ýìùĔôĄĕú îì þìĔüôíìĕú āÿ÷úýì öìüðìù øÿøöôù, öô ċöñ ìó ýìíìíô öìø 
íÿðìùô ôùöôĄúĀô þÿāøô Ąôüôùíôċ ìó Ĕúùôíô ĕìĄìüúþĕú ùñýþ öìüðìùô þÿāøô úùĕú 
ðìü üÿýþìùôô øúðìüĒ íúĄìð, ýìíìíô ðôïìüìĄ ûĘăúėô ýìāþô üĘõûĘĄô þÿāø îì 
üìėúíìþûìóôü ùìíÿðìùô ùìîüÿýþìô úùĕú øñíúĄìð [3, ý.38-41]. 

Ìó Ĕôĕìþô Ąìö÷ô óúĕôüĒ ùìîüÿýþìĕúô ðìü Ąìüúôþô þìíôôô ìó þÿāø 
ôùöôĄúĀČĀþì ìó ùìîüÿýþìĕúô ìó ÿóîô ùìĄîĒ íì ìøì÷ úøìðì, Āìüėô ùúăôóñ ðúüìùð. 
Øìýì÷ìù, ðìü ėôýøô íú÷úôô üñĄìô ùìîüÿýþìô ìó þÿāø íì ìøì÷ úøìðì, Ąìö÷ô 
ĎìĀýĄìîôô ðÿö øúùìùðñ øÿĄúĕôðì øñĄìîìð, öô ăÿùôù ĎìĀýĄìîĒ ðìü ùìîüÿýþìĕúô íú 
üúĕô ùìĄîĒ íì ìøì÷ úøìðì ðôðì ùìøñĄìîìð. Ðìü úāôüô ýú÷ô ìîîì÷ô ĀìĆú÷ôċþ 
ðìüúóôô ÿăìýþöìô ĎìĀýĄÿðì íì 6-10 ýø øñüìýìð. Ìó ùÿėþìô ĎìĀýĄÿðì öìøñ ûúČùþìü 
üñĄìĕúô ûìĕ÷ÿïôô øÿėìüüìüĒ ôùöôĄúĀ øñČíìùð. Ðìü ýú÷ô ðÿĊøô ôùöôĄúĀ ìó ėôýøô 
íú÷úôô üñĄì íì þìüôėô ÿĀÿėĒ þìùìüñĄìĕúô ûìĕ÷ÿïĒ ôùöôĄúĀ ČĀþì, ìĀóúôĄô 
Ąôüôùíôċüú þìĆøôù øñùìøúċùð, öô ðìü ėôýøñ ìó øÿĎăìĕúô ėì÷íìöôô þìùìüñĄìĕú 
ùìîðìĕúô óñüôóìøôùĒ íì ìøì÷ úøìðì, ėôýøô ðôïìüô úùĕú ĕìøăÿù üñĄìĕúô øÿėìüüìüĒ 
íì ûúČù Āìüúøìðì øñüìîìùð (üìýøô 1).  

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Üìýøô 1. ÔùöôĄúĀô þÿāøôô Ąôüôùíôċ ¬ G. glabra ðìü üñóôĄïúĕô ðìüČô ÎìāĄ 
 
[12, ý.52-60; 15, ý.90-94] ðìü ùìîôĄþìĕúô āÿð ûñĄùôĕúð ùìøÿðììùð: µÍì ĕìü ĕú÷ 

ėìþĆô ùìóìü ìó úù öô, øú ùìøÿùìĕúô óôČðñüú ýìùĔôðñø, úøĘāþñø, îì÷ñ ðìü ċïúù 
ùìøÿùìô ýìùĔôðììøúù þìùìüñĄìô ÿĀÿėôô ðÿ ýú÷ìüú ðìüČĀþ ùìöìüðñø. äúċð ôù ÿóî 
ùôó øôý÷ô ÿóîĕúô üĘõôóìøôùĒ ċöýú÷ì íúĄìð½. Íú ïÿóìĄþìùô îìėþ þìùìüñĄìĕú þú 3-4 ø 
ðìüúó Ąÿðì, íì îúċ øñüìýìùðÿ þú 12-16 Āìüðô ùìî íì ìøì÷ øñúîìüìð, öô ĕú÷ú ðìü 
ì÷úėìô Āìüðô øúðìüôìùð, îì÷ñ íìĆðô ċöăìùð ýú÷ úĕôýþì ¬ úĕôýþì øÿüðìù îì ìó Āìüðô 
øúðìüĒ Ĕÿðú Ąÿðìùô úùĕú ðìü ċö Č ċöăìùð Ĕúõ íì ìøì÷ øñúċð, öô ðìü ùìþôĔì ùìîðìĕúô 
üĘõôóìøôùĒ íì üÿýþìùôô øÿýþìėô÷ þìíðô÷ øñČíìùð. ÜìĀþô ôù ĕúðôýìüú íìüúô 
Ąôüôùíôċ [8, ý.428-450] ăÿùôù Ąìüĕ øñðôĕìð: µÌĀóúôĄô Ąôüôùíôċ ðìü ùìþôĔìô 
øÿüðìùô ėôýøñ ìó þìùìüñĄìĕú íì ìøì÷ øñúċð½.Ïÿ÷öÿùôô Āìüðô ìó þÿāø 
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ôùöôĄúĀČĀþìô Ąôüôùíôċ ðìü ýñýú÷ìïôô ĀìĆú÷ôċþìĄ ĄÿüÿĆ øñĄìîìð. Æôĕìþô 
āìüìöþñüùúöô Ąôüôùíôċ ðìü úù ìýþ, öô ðìü üñĄìĕúô ùìîüÿýþìô úù Ąÿøúüìô øÿìõċùô 
öì÷úùôċô íìöþñüôċĕúô ÷ÿùðìïĒ ĕìþøôýþ. ãĒ þìîüñ, [12, ý.59-60] ùôĄúù øñðôĕìð: µÐìü 
îìėþô úøĘāþìùô ýôýþñøìô üñĄìĕúô Ąôüôùíôċ ðìüČĀþô öì÷úùôċô íìöþñüôċĕúô 
÷ÿùðìïĒ, öô íìüúô ìöýìüôċþô ùìøÿðĕúô úô÷ìô ÷ĘíôČïôĕú ĕìþøôýþ, øÿċýýìü ùìïìüðôð. 
Ìó ôù ÷ôĕúó, ôù üÿýþìùĒ ėúíô÷ôċþô íúõ ùìøÿðìùô þìüöôíô āúöüú íì ùôþüúïñù 
ùìðúüìð½. Íì Āôöüô íìùðì, øìîėñô úāôüôùüú ùôó ðÿüÿýþ ĕôýúíôðìù ùìĄúċð, 
ì÷ì÷āÿýÿý íìüúô îúðôĕúô ÖúĀìüùôĕúùÿ ÎìāĄÿ Ýÿüāúí. 

ëöÿø ôù öô ôùöôĄúĀô íìüóôČðô íìöþñüôċĕúô ÷ÿùðìïĒ ðìü ùìîüÿýþìĕúô 
Ąôüôùíôċ ċïúù Ąÿíĕìñüú íúėĒ ùìøñøúùìð, ăÿùöô úùĕú ùì þìùĕú ðìü üñĄìăìĕúô 
ùìîüÿýþì, íì÷öô ðìü üñĄìô Āìüðĕúô íôýČüýú÷ìô îìõ ĕìø ðôðì øñĄìîìùð. Àìõü ìó ôù 
ðìü óìøôùĕúô öôĄþ, ì÷ì÷āÿýÿý öôĄþô Ąú÷Ē ìó Ĕúùôíô öôĄúîìüóúùô îúðôĕúô Æìùÿíÿ 
Àìüíôô ÞúĔôöôýþúù ėôýøô ýìíóô Ąôüôùíôċüú ĕìøăÿù ûúüÿô þìíôĒ ôýþôĀúðì 
øñíìüìùð. Þìĕ÷ô÷ĕúô óúúþñāùôöĒ ùôĄúù ðúðììùð, öô ðìü ðìîüìô ïÿ÷öÿùĒ, ðìü ÿóîĕúô 
ùìĄîôô Ąôüôùíôċ þú 12% ûüúþúôù øìîĔÿð ìýþ. ãĒ þìîüñ, ðñĕėúùĕúô üÿýþìùôûìüîìü 
ôíüúó øñðúüìùð, úùĕú íìüúô ôùþôāúíô óìøôùĕúô öôĄþô óôüúìþĕú ûñĄ ìó ĕìøì 
ÿăìýþöìĕúñüú ôùþôāúí øñùìøúċùð, öô Āìüðĕúô Ąôüôùíôċ óôČðìùð.  

Çìøôù þìîü, ĕìøìô ïÿĀþìĕúô íú÷ú íì úù ïÿîúĕĒ øñðôĕìùð, öô þìĆýôüô Ąôüôùíôċ 
íìüúô ìĀóÿðìùô ùôþüúïñù ðìü þìüöôíô āúö óôČð ìýþ. Øú ôýíúþ ùìøÿðñø, öô öìø Č óôČð 
íÿðìùô Ąÿøúüìô íìöþñüôċĕúô ÷ÿùðìïĒ íñĄþìü íì ăúü úøô÷ îúíìýþì ìýþ: öìø íÿðìùô 
ùìøôô þìüöôíô āúö; óôČð íÿðìùô ĄĘüôô þìüöôíô āúö; Ĕúõïôü íÿðìùô üñĄìĕú þú 
ăÿėÿüôô 30-35 ýø ðìü þìüöôíô āúö; îì ðìü úāôü ýôùùÿ ýú÷ô āÿðô üÿýþìùĒ. ÍñĄþìü 
Ąÿøúüìô íìöþñüôċĕúô ÷ÿùðìïĒ ðìü þìüöôíô üñĄìô üÿýþìùôĕúô ċö Č ðÿýú÷ìô ìó þÿāø 
ôùöôĄúĀČĀþì øÿĄúĕôðì øñĄìîìðÿ íú íú÷úüìîôô ýôùùÿ ýú÷ úùĕú öìø Ąÿðìù 
øñïôüìùð.ØÿĄúĕôðìĕúô ïÿóìüúùôðìô øú ðìü üñóôĄïúĕô ðìüČĕú ùôĄúù ðúð, öô ÿóîô 
óñüôóìøôùôô Ąôüôùíôċ āôý÷ìþô íì÷ìùðô û÷ìýþôöĒ (ČóìùðìïĒ) ðúĄþì, îúíìýþì íì 
Ąìüúôþô øÿĕôþ, ýúāþ îì Ąìö÷ô āÿðüú ðôïìü øñöÿùìùð. Ðìü ĕú÷ìþô āÿĄö íÿðìùô 
þìüöôíô āúö ÿóîô óñüôóìøôùôô Ąôüôùíôċ þìùĕú ìó ċö þôüüñĄì þìĄöô÷ ČĀþì, üñĄìĕúô 
ûìĕ÷ÿïôìĄ ôùöôĄúĀ ùìøñČíìùð. Ðìü øôùþìėìĕúô ùìøôô øÿĆþìðô÷ ðúĄþì, üñĄìĕúô 
ûìĕ÷ÿïôô ôù üÿýþìùĒ āÿí ôùöôĄúĀ øñČíìùð. Îì÷ñ ðìü ýÿüìþô ìó øñĆČü óôČð íÿðìùô 
ùìøôô þìüöôíô āúö þôüüñĄìô Ąôüôùíôċ íì þìùìüñĄì þìíðô÷ ČĀþì, ðìü ėìíìþô íú÷úôô 
āúö íú þìüóô ÿĀÿėĒ ûìĕù øñĄìîìùð (üìýøô 2). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Üìýøô 2. äìö÷ô ĔúõïôüĄìîôô üñĄìĕúô ìó þÿāø ôùöôĄúĀČĀþì 
Çìøôù þìîü, îúíìýþì íì ðìüìĔìô ùìøôô þìüöôíô āúö ÿóîô óñüôóìøôùôô 

Ąôüôùíôċ íì þôûĕúô þôüüñĄì, üñĄìô Ąúāăìðúü îì þìùìüñĄì Ĕÿðú øñĄìîìùð. Ìó 
Ĕôĕìþô ĔúõïôüĒ ðìü þìüöôíô āúö, ÿóîĕúô óñüôóìøôùôô ôù üÿýþìùôüú íì þôûô 
ûìĕùĄìîôô ÿĀÿėĒ, öô ðìü ėôýøô íú÷úôô āúö íì ĕìü þìüìĀ ûìĕù ïìĄþì, þôûô ìøÿðĒ îì 
þôûô ûìĕùĄìîôô ÿĀÿėôĊ ìøÿðĒ ðúĄþì, Ĕÿðú øñĄìîìùð. 

 



184 
 

ÌÐÌÍÔ¾Þ 

1. ɸʰʠʨʦʚʘ ɸ.ɸ. ʇʨʦʤʳʰʣʝʥʥʳʝ ʟʘʧʘʩʳ ʩʦʣʦʜʢʦʚʦʛʦ ʢʦʨʥʷ ʚ ʜʦʣʠʥʝ ɸʤʫʜʘʨʴʠ ʚ ʧʨʝʜʝʣʘʭ ʊʫʨʢʤʝʥʩʢʦʡ 
ʉʉʈ ʠ ʩʧʦʩʦʙʳ ʝʛʦ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ / ɸ.ɸ.ɸʰʠʨʦʚʘ // ɺ ʩʙ. çɺʦʧʨʦʩʳ ʠʟʫʯʝʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʦʜʢʠ ʚ ʉʉʉʈè. ï ʄ., -ʃ.: ʅʘʫʢʘ. ï 1966. - ʉ.43-67. 

2. ɺʘʩʠʣʴʯʝʥʢʦ ʀ.ʊ. ʄʦʨʬʦʣʦʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤ. ʙʦʙʦʚʳʭ (Laguminosae) ˁʦʣʦ Fabaceae ʚ ʩʚʷʟʠ ʩ ʠʭ 

ʩʠʩʪʝʤʘʪʠʢʦʡ ʠ ʬʠʣʦʛʝʥʠʡ ʀ.ʊ. / ɺʘʩʠʣʴʯʝʥʢʦ //ʌʣʦʨʘ ʠ ʩʠʩʪʝʤʘʪʠʢʘ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ. ɺʳʧ.4. ï ʄ., -ʃ. 

ï 1937. - ʉ.74-98. 

3. ɼʘʚʣʘʪʦʚ ɸ.ʉ. ɹʘʲʟʝ ʭʫʣʦʩʘˁʦ ʜʦʠʨ ʙʘ ʦʤ˄ʟʠʰʠ ʬʣʦʨʘʶ ʥʘʙʦʪʦʪʠ ʤʘʤʥʫʲʛʦˁʠ çɹʝʰʘʠ ʧʘʣʘʥʛʦʥè / 

ɸ.ʉ.ɼʘʚʣʘʪʦʚ // ʄʘʪʝʨ. ʤʝʞʜʫʥʘʨʦʜ. ʉʝʤʠʥʘʨʘ çʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, 

ʦʭʨʘʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥè, ɼʄʊ. - ɼʫʰʘʥʙʝ. 2002. ï ʉ.38-41. 

4. ɼʘʚʣʘʪʦʚ ɸ.ʉ. ʌʣʦʨʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʟʘʧʦʚʝʜʥʠʢʘ çʊʠʛʨʦʚʘʷ ʙʘʣʢʘè / ɸ.ʉ. ɼʘʚʣʘʪʦʚ.ï ɼʫʰʘʥʙʝ: 

ɼʦʥʠʰ, ʅɸʅ. ï 2020. ï ʉ.56-66. 

5. ɽʨʤʦʣʝʥʢʦ ʄ.ɸ. ʉʦʣʦʜʢʘ ʛʦʣʘʷ (Glycyrrhiza glabra) ʚ ʧʦʡʤʘʭ ʨʝʢ ʶʞʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ / ʄ.ɸ. 

ɽʨʤʦʣʝʥʢʦ // ʈʘʩʪʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ ʠʥʪʨʦʜʫʢʮʠʷ ʧʦʣʝʟʥʳʭ ʨʘʩʪʝʥʠʡ. -ɼʫʰʘʥʙʝ: ɼʦʥʠʰ, 

1979. ï ʉ.13-36. 

6. ʂʝʨʙʘʙʘʝʚ ɹ.ɹ. ʉʝʤʝʥʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʩʦʣʦʜʢʠ (Glycyrrhiza glabra) ʚ ʜʦʣʠʥʝ ɸʤʫ-ɼʘʨʴʠ / ɹ.ɹ.ʂʝʨʙʘʙʘʝʚ, 

ɺ.ɸ. ʂʘʰʝʥʢʦ // ʀʟʚʝʩʪʠʷ ʊʫʨʢʤʝʥ ʌɸʅ ʉʉʉʈ. - ˉ2. ï 1949. ï ʉ.64-73. 

7. ʂʝʨʙʘʙʘʝʚ ɹ.ɹ. ʅʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ ʫʩʢʦʨʝʥʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʦʣʦʜʢʠ / ɹ.ɹ.ʂʝʨʙʘʙʘʝʚ, ɸ.ʇ 

ʄʝʱʝʨʷʢʦʚ, ʀ.ʇ.ɻʣʘʜʳʰʝʚ // ɺ ʩʙ. çɺʦʧʨʦʩʳ ʠʟʫʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʦʜʢʠ ʚ ʉʉʉʈè. -ʄ.:-ʃ., 

ʅʘʫʢʘ. 1966. ï ʉ.54-67. 

8. ʂʦʨʦʚʠʥ ɽ.ʇ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʖʞʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ / ɽ.ʇ. ʂʦʨʦʚʠʥ // ʂʥʠʛʘ 1. ʀʟʜ. ɸʅʋʟ. 

ʉʉʈ, ʄ. ï ʊʘʰʢʝʥʪ, 1961. ï ʉ.428-450. 

9. ʂʫʨʛʘʥʦʚ ɽ.ɸ. ʆʙʟʦʨ ʨʦʜʘ ʩʦʣʦʜʢʘ (Glycyrrhiza L.) / ɽ.ɸ.ʂʫʨʛʘʥʦʚ //ʊʨ. ʙʦʪʘʥ. ʠʥʩʪʠʪ. ʠʤ. ɺ.ʃ. ʂʦʤʘʨʦʚʘ 

ɸʅ ʉʉʉʈ. ï ɺʳʧ.2. ï 1955. ï153ʩ. 

10. ʄʠʭʘʡʣʦʚʘ ɺ.ʊ. ʉʦʣʦʜʢʦʚʳʡ ʢʦʨʝʥʴ ʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ / ɺ.ʊ. ʄʠʭʘʡʣʦʚʘ // 

ɺʝʩʪʥʠʢ ɸʅ ʂʘʟʘʭ. ʉʉʈ. - ˉ3.- 1940. ïʉ.45-52. 

11. ʅʘʜʝʞʠʥʘ ʊ.ʇ. ʅʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ ʮʚʝʪʝʥʠʷ, ʧʣʦʜʦʥʦʰʝʥʠʷ ʠ ʩʝʤʝʥʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʩʦʣʦʜʢʠ ʛʦʣʦʡ 
(Glycyrrhiza glabra) ʚ ʧʦʡʤʝ ɸʤʫʜʘʨʴʠ / ʊ.ʇ.ʅʘʜʝʞʠʥʘ // ʊʨ. ʙʦʪ. ʠʥʩʪ. ʠʤ. ɺ.ʃ. ʂʦʤʘʨʦʚʘ ɸʄ ʉʉʉʈ. ʉʙ. 

çʈʘʩʪʝʥʠʷïʠʩʪʦʯʥʠʢʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʣʝʯʝʙʥʦʛʦ ʜʝʡʩʪʚʠʷè. -ɺʳʧ. 13. ʈʘʩʪʠʪʝʣʴʥʳʝ 

ʩʳʨʴʝ. - ʃ.: ʅʘʫʢʘ. -1965
ʙ
. ï 245ʩ. 

12. ʅʠʢʠʪʠʥ ɺ.ɺ. ʉʦʨʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʙʦʛʘʨʳ-ʂʘʧʝʪ-ɼʘʛʘ ʚ ʩʚʷʟʠ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʴʶ / ɺ.ɺ. 

ʅʠʢʠʪʠʥ. ïɸʰʭʘʙʘʜ, 1939. ï ʉ.59-60. 

13.  ʉʦʩʥʦʚʩʢʠʡ ɼ.ʀ. ʄʘʪʝʨʠʘʣʳ ʢ ʙʦʪʘʥʠʯʝʩʢʦʤʫ ʠʟʫʯʝʥʠʶ ʩʦʣʦʜʢʠ / ɼ.ʀ. ʉʦʩʥʦʚʩʢʠʡ // ʊʨ. ʙʦʪʘʥʠʯʝʩʢʦʛʦ 
ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʦʚ ɸʟ ʌɸʅ ʉʉʉʈ. ʊ.(V), 47. ï ɹʘʢʫ, 1938. ï ʉ.59-60. 

14. ʍʫʜʦʡʙʝʨʛʝʥʦʚ ʕ.ɹ. ɿʘʧʘʩʳ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʦʣʦʜʢʠ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ʉʳʨʜʘʨʴʠ / ʕ.ɹ. 

ʍʫʜʦʡʙʝʨʛʝʥʦʚ //ɺ ʩʙ. çʄʘʪʝʨʠʘʣʳ ʢ ʬʣʦʨʝ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʂʘʟʘʭʩʪʘʥʘè. -ɸʣʤʘ-ɸʪʘ. ï 1962. ï ʉ.61-80. 

15. ʗʮʝʥʢʦ-ʍʤʝʣʝʚʩʢʠʡ ɸ.ɸ. ʉʪʨʦʝʥʠʝ ʦʩʝʚʳʭ ʦʨʛʘʥʦʚ ʩʦʣʦʜʢʠ / ɸ.ɸ.ʗʮʝʥʢʦ-ʍʤʝʣʝʚʩʢʠʡ, ʀ.ɺ. ɼʳʣʝʚʩʢʘʷ // 

ʊʨ. ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʦʚ ɸʟʌɸʅ ʉʉʉʈ. ʊ.(V), 47. ï ɹʘʢʫ, 1938. ï ʉ.90-94. 

 
ÔÙÖÔäÚàÔ ÍÔÚ×ÚÏÔÔ ÍÌæÓÑ ÜßÝÞÌÙÔÇÚÔ ÜÑ×ÔÖÞÔÔ ÜÑÓÔäÏÚÇÔ ÐÌÜ¾ÇÚÔ 

ÞÚÆÔÖÔÝÞÚÙÔ ÆÌÙßÍÄ 
Þìüöôíô Ā÷úüìô üñóôĄïúĕô ðìüČĕú ðìü øÿėúôýìô ðôïìü øôùþìėìĕúô ýìþĕô āÿĄöĒ úù ėìðìü íúõ 

ùñýþ, öô ýìíìíĕúô āÿðüú ðúüìð. Ýìíìíô ìýúýôô ôù ûñĄ ìó ĕìøì, āÿýÿýôċþô āúýô Ąìüúôþô þìíôĒô 
üñóôĄïúĕĕú îì üñĔìô ôùþôāúí ðúĄþìùô øÿĕôþô úùĕú øñíúĄìð. Øìýì÷ìù, ùìøÿðĕúñüú øÿĄúĕôðì 
ùìøÿðìù øÿøöôù ìýþ, öô þìùĕú ðìü üñóôĄïúĕĕúô ðìüČĕú, ìó ėìíô÷ô ùìõĄìöìüô ČíúĒ - Saccharum 
spontaneum, øìüýô÷ôċô ăúüíìüï -Marsilea guadrifolia, ÷ÿāô āÿüðĒ - Typha minima, ĄĘüììĔôüôėô 
ýúĕô÷Ē- Aeluropus litoralis îì Ďìõüì øñüĘċùð.Íìüúíìüô ôù ùìøÿðĕúô óôČðñüú øÿĄúĕôðì ùìøÿðìù 
øÿøöôù ìýþ, öô ðìü øôùþìėìĕúô ĎìõüôüñóôĄïúĕĒ øôý÷ô ÿĄþÿüāúüô öìíÿðíìüï-Alhagi canescens, 
ėÿĄìíìüïô ìøÿðìüČĒ - Zygophyllum oxianum, öìüñ÷ôùôċô öìýûĒ - Carelinia caspia îì סìõüì îìýñĆ 

îúøñāüìùð.Îúíìýþì íì ĕìüúüìþô þìüöôíô āúö ôíþôðúô ĀìĆú÷ôċþô ùìíúþúþô üñóôĄïúĕĕú ðìü øÿėúôýìô 
ðôïìü øôùþìėìĕúô āÿĄö ðñüþìü íì ìøì÷ øñúċùð. ÙôĄúùìĕúô ìîîì÷ôùô ĀìĆú÷ôċþô üÿýþìùô״úô ì÷ìĀĒ, 

ìó ץìíô÷ô Imperata cylindrical, Typha minima, Calamagrostis dubia, Erianthus ravennae îì ðôïìüúù ðìü 
ìîîì÷ô øú״ô øìüþ øÿĄú״ôðì øñĄìîìùð. Úסúóô ĀìĆú÷ôċþô üÿýþìùôĕúô ðìüìāþôĊ íÿþþìïĒ öìøñ ðñüþìü 
ìó ĀìĆú÷ôċþô üÿýþìùôĕúô ì÷ìĀĒ ðìü ùôøìô ðÿĊøô øú״ô øìüþ úסúó øñČíìð. Ìîîì÷ôù Ąÿðì øÿĎăìĕúô 

ýìĀñðúü íì îìüìø öìüðìù ĄÿüʫĆ øñöÿùìð îì ïÿ÷öÿùôô úù״ú ðìü ċö îìץþ ýìü øñĄìîìð.Îúíìýþì íì 
Ąìüúôþô øñþñúüú÷úïôô íì״úü ðìü ìîîì÷ô øú״ô ìûüñ÷ ôùöôĄúĀô üÿýþìùôĕúô ì÷ìĀĒ ûÿüüì íì îÿֹוÿð 
øñúċùð, öô ôù ìýûñöþô ìîîì÷ íì ״ôýúí øñüìîìð. ÛìĕùĄìîĒ îì ĀìĆú÷ôċþô þÿāøôô üÿýþìùô״úô üñóôĄïúĕ 

íú üú״״úô ïÿùúïÿù ýÿüìþ øñïôüìð. Ìøøú, ðìü ôù Ĕú ðôėėìþô øìāýÿý íì ìĀóúôĄô þÿāøô Ąôüôùíôċ ðúðì 
øñĄìîìð. Ìöýìüô þìðץôץúþăôČù ăÿùôù øñĄÿøúüìùð, öô Ąôüôùíôċ þìù״ú íì þìîüô ùìĄîĒ ìĀóúôĄ 
øñČíìð. Ìøøú, ăô þìîüñ Öñüíìíìñî, ØñĄìüċöúî îì Ï÷ìðôĄñî ėìõð øñöÿùìùð, µðìü ýÿüìþô ìĀóúôĄô 
íìüúøìðô øìõýìĕúô Ąôüôùíôċ ĕìùïúøô öúĄþìùô þÿāøô öúüöìüðìĄÿðì ðìü ăÿėÿüôô 2-3 ýø öúĄþì îì 
øìõýìĕú íúĄìùð, íìĆðô 9-14-ÿø üĘó íìĆðô öôĄþ ûìõðú øñĄìîìùð½. 
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Öì÷ôðîúòì״ú: Ąôüôùíôċ, ú÷ìøô ùìíúþúþ, üÿĄð, îñïñþìþýôċ, üÿýþìùôĕú, þÿāøĒ, ïÿ÷öÿùĒ, 
ėÿĄìíìüï״ú, Ąìüúôþ, üñóôĄïúĕ. 
 
ɹʀʆʃʆɻʀʏɽʉʂʆɽ ʈɸɿɺʀʊʀɽ ʅɽʂʆʊʆʈʓʍ ʈɽʃʀʂʊʆɺʓʍ ʈɸʉʊɽʅʀʁ ɺ ʇʆʁʄɸʍ ʈɽʂ 

ʖɾʅʆɻʆ ʊɸɼɾʀʂʀʉʊɸʅɸ 

ʌʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʡʤʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʝʜʝʥ. ɹʝʜʥʦʩʪʴ ʧʦʡʤʝʥʥʦʡ ʬʣʦʨʳ 

ʦʙʫʩʣʦʚʣʝʥʘ ʩʚʦʝʦʙʨʘʟʠʝʤ ʫʩʣʦʚʠʡ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʪʙʠʨʘʶʱʠʤ ʚʣʠʷʥʠʝʤ 

ʧʦʡʤʝʥʥʦʩʪʠ.ʄʥʦʛʠʝ ʚʠʜʳ ʵʪʦʡ ʬʣʦʨʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ ʚ ʜʨʫʛʠʭ ʫʩʣʦʚʠʷʭ ʩʫʰʠ. ʅʦ ʚ ʵʪʦʡ ʬʣʦʨʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚʠʜʳ, ʢʦʪʦʨʳʝ ʧʨʠʫʨʦʯʝʥʳ ʪʦʣʴʢʦ ʢ ʫʩʣʦʚʠʷʤ ʧʦʡʤʳ. ʅʘʧʨʠʤʝʨ, ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ 

ʧʨʦʠʟʨʘʩʪʘʶʪ ʜʠʢʠʡ ʩʘʭʘʨʥʳʡ ʪʨʦʩʪʥʠʢ ï Saccharum spontaneum, ʨʦʛʦʟ ʤʘʣʳʡ - Typha minima, ʤʘʨʩʠʣʠʷ 

ʯʝʪʝʨʸʭʣʠʩʪʥʘʷ -Marsilea guadrifolia, ʧʨʠʙʝʨʝʞʥʠʮʘ Aeluropus litoralis ʠ ʜʨ.ɺʦ ʬʣʦʨʝ ʧʦʡʤʳ ʨʝʢ ʰʠʨʦʢʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʩʠʥʘʥʪʨʦʧʥʳʝ ʨʘʩʪʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʚʝʨʙʣʶʞʴʷ ʢʘʣʶʯʢʘ-Alhagi canescens, 

ʧʘʨʥʦʣʠʩʪʥʠʢ ʘʤʫʜʘʨʴʠʥʩʢʠʡ-Zygophyllum oxianum, ʢʘʨʝʣʠʥʠʷ ʢʘʩʧʠʡʩʢʘʷ ï Carelinia caspia ʠ ʜʨ.ɺ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʯʚʳ ʥʘʯʘʣʦ ʚʝʛʝʪʘʮʠʠ ʧʦʡʤʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʯʘʩʪʷʤʠ ʩʫʰʠ, ʧʨʦʠʩʭʦʜʠʪ ʧʦʟʞʝ. ʇʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʚʝʛʝʪʘʮʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ: ʫ 

Imperata cylindrica, Typha minima, Calamagrostis dubia, Erianthus ravennae ʠ ʜʨ. ʚ ʥʘʯʘʣʝ ʤʘʨʪʘ. ʅʘʯʘʣʦ 

ʚʝʛʝʪʘʮʠʠ ʫ ʜʨʝʚʝʩʥʦʡ ʠ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʧʦʟʜʥʝʝ ʥʘʯʘʣʘ ʚʝʛʝʪʘʮʠʠ 

ʪʨʘʚʷʥʠʩʪʦʡ, ʦʙʳʯʥʦ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʤʘʨʪʘ. ʇʝʨʚʳʤʠ ʥʘʯʠʥʘʶʪ ʥʘʙʫʭʘʪʴ ʧʦʯʢʠ ʪʦʧʦʣʝʡ, ʧʨʠʯʝʤ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʯʠʥʘʝʪʩʷ ʠ ʠʭ ʮʚʝʪʝʥʠʝ.ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʝʩʥʳ ʚ ʥʘʯʘʣʝ 

ʘʧʨʝʣʷ ʦʙʨʘʟʫʝʪʩʷ ʟʝʣʝʥʳʡ ʬʦʥ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʩʯʠʪʘʝʪʩʷ ʧʝʨʚʳʤ ʘʩʧʝʢʪʦʤ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʧʦʡʤʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʧʦ-ʨʘʟʥʦʤʫ. ʅʦ ʟʜʝʩʴ ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʩʝʤʝʥʥʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ ʩʦʣʦʜʢʠ. ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʩʦʣʦʜʢʘ 

ʨʘʟʤʥʦʞʘʝʪʩʷ ʪʦʣʴʢʦ ʚʝʛʝʪʘʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ. ʅʦ ʢʘʢ ʫʢʘʟʳʚʘʶʪ ʂʝʨʙʘʙʘʝʚ, ʄʝʱʝʨʷʢʦʚ ʠ ɻʣʘʜʳʰʝʚ, çʧʨʠ 

ʩʝʤʝʥʥʦʤ ʨʘʟʤʥʦʞʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʩʭʦʞʝʩʪʴ ʩʦʣʦʜʢʠ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʧʦʩʝʚʝ ʩʢʘʨʠʬʠʮʠʨʦʚʘʥʥʳʤʠ 

ʩʝʤʝʥʘʤʠ ʥʘ ʛʣʫʙʠʥʫ 2-3 ʩʤ, ʚʩʭʦʜʳ ʧʦʷʚʣʷʶʪʩʷ ʥʘ 9-14 ï ʡ ʜʝʥʴ ʧʦʩʣʝ ʧʦʩʝʚʘè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʣʦʜʢʘ, ʬʣʦʨʘ, ʨʘʟʚʠʪʠʝ, ʚʝʛʝʪʘʮʠʷ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʩʝʤʝʥʘ, ʮʚʝʪʝʥʠʝ, 

ʧʘʨʥʦʣʠʩʪʥʠʢ, ʫʩʣʦʚʠʷ, ʧʦʡʤʘ. 

 
BIOLOGICAL DEVELOPMENT OF SOME RELICTIVE PLANTS IN RIVER FLOOD PLANTS OF 

SOUTHERN TAJIKISTAN  

The floristic composition of floodplain vegetation is relatively poor. The poverty of the floodplain flora is 

due to the peculiarity of the habitat conditions and, above all, the selective influence of the floodplain.Many species 

of this flora are widespread in other land conditions. But in this flora there are species that are confined only to the 

conditions of the floodplain. For example, under these conditions grow sugar cane - Saccharum spontaneum, small 

cattail - Typha minima, four-leafed marshlia - Marsilea guadrifolia, coastal shore - Aeluropus litoralis, etc.In the 

flora of the river floodplain, the so-called synanthropic plants are widely found, such as camel's thorn - Alhagi 

canescens, Amudaryan parsley - Zygophyllum oxianum, etc.Depending on the temperature of the soil, the beginning 

of the vegetation of floodplain vegetation occurs later. The first signs of vegetation are observed in herbaceous 

plants like Imperata cylindrical, Typha minima, Calamagrostis dubia and others in early March. The beginning of 

the growing season in woody and shrubby vegetation begins somewhat later than the beginning of the growing 

season of the herbaceous, usually in the second half of March. Poplar buds begin to swell first, and their flowering 

begins at the same time.Depending on the meteorological conditions of spring, a green background of grassy 

vegetation forms in early April, which is considered the first aspect. Propagation and germination of seeds of 

floodplain plants occurs in different ways. But here special importance is attached to seed propagation of licorice. 

Many researchers believe that licorice reproduces only vegetatively. But as Karbabaev, Mesharyakov and 

Gladyshev point out, "with seed propagation, the maximum germination of licorice is obtained when sowing with 

scarified seeds to a depth of 2-3 cm, shoots appear on the 9-14th day after sowing." 

Key words: licorice, flora, development, vegetation, vegetation, seeds, flowering, double-leaved, conditions, 

floodplain. 
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ÇÚÝÔ×ÙÚÖÔÔ ÛÌáÞÌÔ ØÔ¾ÙÌÙÌá ÎÚÍÌÝÞÌ ÌÓ ÞÌæÝÔÜÔ ÙÌØßÐÔ 
ÙßÜÄ ÐÌÜ äÌÜÚÔÞÔ áÚÖÇÚÔ áÚÖÔÝÞÌÜÜÌÙÏÔ ÞÚÆÔÖÔÝÞÚÙÔ 

ØÌÜÖÌÓÄ 
(äÌÜÇ) 

 
Çúþìøúî Ø.Þ. 

ÐúùôĄïúĕô ìïüìüôô ÞúĔôöôýþúù íì ùúøô äôüôùĄúĕ äúĕþñøÿü 
 
ëöñ ìó øÿĕôøþìüôù þìðíôüĕú íìüúô ìĀóÿù ùìøÿðìùô ĕúýô÷ùúöôô óôüúìþĕú 

ĎôóúðôĕĒ øñíúĄìð. Íì öúü íÿüðìùô ùÿüôĕú ôøöúùôċþ øñðôĕìð, öô íú ÿýÿ÷ĕúô 
úððôþìüôù ĕúýô÷ô íì÷ìùð íì ðìýþ úîìüðì Ąìîìð. Ðìü ýÿüìþô ċöĔúċ ôýþôĀúðì íÿüðìùô 
ùÿüôĕúô úüïìùôöĒ îì øôùñüì÷Ē ĕúýô÷ô íì÷ìùð üĘČùôðìù øÿøöôù íÿîìð. Ôù Ďôóúïôüôô 
øÿĆþìðô÷ ýìøìüìùúöôô üìýþìùôĕúüú þìĆøôù øñùìøúċð. 

Þìĕėôėúþĕúô ïÿóìüúùôðìĄÿðì íú ùÿüôĕúô ïÿùúïÿù ăĒ ðìü ì÷úĕôðìïĒ îì ôùăÿùôù 
ðìü ċöĔúċ ôýþôĀúðìíìüôô úùĕú ĕìùïúøô óñüô āúö ùìøÿðìù íì ăÿėÿüôô ĕìüāñ÷ì ðìü 
Ąìüúôþô ÞúĔôöôýþúùô ØìüöìóĒ ðìü öôĄþô ûìāþìô øôČùìùìā ùôĄúù øñðôĕìùð, öô 
úùĕú íì øìîĔÿðôċþô ùôþüúïñù, ĀúýĀúü îì öì÷ôõô þìĆýôüô āúýýì øñüìýúùìùð. Íì 
îìóôĀìô þìðėôėúþô øú úøĘóôĄô øìîĔÿðôċþô ùôþüúïñù ðìü Ąìö÷ĕúô ìøøúùôõ îì 
ùôþüìþĕú îì öĘăôĄô úùĕú ðìü āúö ìó íú÷ú íì ûúČù îì ôùăÿùôù ðôùìøôöìô ĀúýĀúü îì 
öì÷ôô ýñüĕìüìöìþ ûñĄ ìó öôĄþ îì ðìü úāôüô ùìĄîÿ ùìøúô óôüúìþô ûìāþì ðúāô÷ 
øñïìüðôð.  

ãĒ þìîüñ, þìĕėôėúþ Ąìĕúðìþ øñðôĕìùð (Ĕìðîì÷ô 1) øìîĔÿðôċþô øôėðúüô 
ùôþüúïñù ðìü íìĕúü îì þôüìøúĕ öìøÿ íñĄ ðôïìü øñĄìîìùð ðìü íìĕúü óôČð îì ðìü 
úāôüô ýìíóôĄô ûìāþì öìø øñïìüðìùð. Øôėðúüô úù ðìü ėìíìþô íú÷úôô āúö óôČð îì 
ėìíìþô ûúČùôô úù öìøþìü ìýþ. Ôù Āìöþ ¬ ùìþôĔìô þìùìóÿ÷Číôô øúððìĕúô úüïìùôöôô 
āúö ðìü ðìîüìô ùìĄîÿ ùìøúô óôüúþ øñíúĄìð. Ìùðúāþìùô ùÿüôĕú íúôýô óôČð Ąÿðìùô 
øôėðúüô ùôþüúïñù øñïìüðìð [7, ý.3].  

 
Æìðîì÷ô 1. ÞìĆýôüô ùÿüôĕú íì øìîĔÿðôċþô ùôþüúïñù, ĀúýĀúü îì öì÷ôõ ðìü āúö 

þ/
ü 
Îìüôìùþĕú  N øï/öï (ÿøÿøĒ) Ü2Ú5 ýñüĕìüìöìþ, øï/öï  Ö2Ú øï/100 ï 

Ðìü ăÿėÿüôô, ýø  

  0¬30 30-50 0¬30 30-50 0¬30 30-
50 

  ÛñĄ ìó öôĄþ 

1 Ùìóúüìþ (íñ ùÿüĒ) 21, 7 15,2 27,0 23,4 8,1 9,9 

2 Ùÿüôĕúô øôùñüì÷Ē 
((N180P120K60)) 

44,4 34,1 36,2 40,2 14,4 17,3 

3 Ûúüÿ 15/ïì 33,5 23,5 47,1 42,7 11,1 12,2 

4 Íôúöúøûúýþ 15/ïì 35,8 28,0 49,3 41,5 18,2 19,0 

5 Ûúüÿ+NPK 46,5 43,2 53,4 44,1 19,3 21,6 

6 Íôúöúøûúýþ+NPK 48,6 49, 3 52,7 43,5 21,7 23,9 

  Ðìü úāôüô ùìĄîÿ ùìøú 

1 Ùìóúüìþ (íñ ùÿüĒ) 11,5 6,5 21,6 19,8 7,0 6,6 

2 Ùÿüôĕúô øôùñüì÷Ē 
(NPK)  

16,6 23,2 29,3 27,4 9,8 10,9 

3 Ûúüÿ 16,4 24,0 32,3 30,5 9,0 9,4 

4 Íôúöúøûúýþ 18,1 25,8 33,1 29,8 9,2 10,1 

5 Ûúüÿ+NPK 18,7 19,7 36,0 32,2 13,7 11,6 

6 Íôúöúøûúýþ+NPK 31,3 32,5 39,7 33,1 15,5 12,7 

 
×ñöôù øôėðúüô îìõ îúíìýþì ìó øÿĕ÷ìþô ìùðúāþìùô ùÿüôĕúô ùôþüúïñùĒ āÿýÿýìù 

ìøøúùôõ öìøĄÿðì øôėðúüô ùôþüìþĕú óôČð øñĄìîìùð. Ôýíúþô ôù ĕìėôėìþ úù ìýþ, öô 
ĕìùïúøô ìùðúāþìùô ùÿüôĕúô øôùñüì÷Ē ðìü ċöĔúċïĒ íú ùÿüôĕúô úüïìùôöĒ øôėðúüô 
ùôþüúïñù óôČð øñĄìîìð ùôýíìþ íì ùÿüôĕúô úüïìùôöĒ (ûúüÿ, íôúöúøûúýþ). Ôù ĕú÷ìþ 
ùôýíìþô ĀúýĀúü îì öì÷ôõĕìø ăÿùôù øñíúĄìð. 
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Àôóúô ùÿüôĕú íì þìĄìööÿ÷Číôô Ąúāìĕúô ĕúýô÷úĀìüìùðì îì ïÿ÷ÿ øÿĎĔìĕú 
þìĆýôüô øÿýíĒ øñüìýúùìùð. áÿýÿýìù ôù ĕú÷ìþ ðìü ðìîüìô ïÿ÷öÿùôô üìýþìùôô ûìāþì 
āúý øñíúĄìð, ăÿùöô ðìü ôù ðìîüì þìĄìööÿ÷Číôô íúýÿüĆìþô ÿóîĕúô ĕúýô÷ðôĕìùðì ðôðì 
øñĄìîìùð.  Íúċð þìóìööÿü ðúð, öô ùÿüôĕúô þú öôĄþô ûìāþì (ûñĄ ìó Ąÿðïúü) ìùðúāþì 
Ąÿðì (ùÿüôô ìýúýĒ) ĕìøăÿù ýìüăìĄøìô Ďôóúô üìýþìùĒ íìüúô ýìíóôĄô ÿóîĕúô 
ĕúýô÷ðôĕìùðì ðìü ðìîüìĕúô ïÿùúïÿùô ìĀóúôĄô üìýþìùĒ øñïìüðìùð.  

ØÿîúĀôėô ùôĄúùðúðĕúô íìðìýþúøìðì ðìü ðìîüìô ĎÿùăìíìùðĒ üìĀþô ïÿùúïÿùô 
íì îÿĔÿð úøìðìùô Ąúāìĕúô ĕúýô÷ðñĕ îì ïÿ÷ÿ øÿĎĔìĕú ðôðì øñĄÿðìùð. Ô÷úîì íìü ôù, 
øôėðúüô óôČðô úùĕú ìó Ďôóúô øôùñüì÷Ē ăĒ ìó Ąÿðïúüô úððĒ îì ôùăÿùôù ăÿėÿüôô óñüô 
āúö ùìøÿðìùô ùÿüôĕú þìĄöô÷ ČĀþììùð. ×ñöôù, øôėðúüô óôČðô ïÿ÷ÿ øÿĎĔìĕú ìó 
þìĆýôüô ùÿüôĕúô úøñāþì íìîÿĔÿðúøìðì íÿðìùð. Ìó þìĆýôüô Ďôóúô úøñāþìô ÿóîôĊ-
øôùñüì÷Ē ðìü ėôČýô Ąÿðïúüô ùì ăìùðúù ăÿėÿüôô þìĄìööÿ÷Číôô íñĄþìüô øÿĎĔìĕú ¬ 
6,9-7, ðúùì ðìü ċö üìýþìùĒ ėìõð öìüðì øñĄìîìð, ìøøú ìó ăÿėÿü îúüôð ùìøÿðìùô ôù 
ùÿüôĕú øôėðúüô øÿĎĔìĕú öìø øñïìüðìùð (Ĕìðîì÷ô 2). ÔýþôĀúðìô ûúüÿ îì íôúöúøûúýþ 
óñüô Ąÿðïúüô úððĒ (28-30 ýø) íì ýÿüĆìþô þìĆýôýô Ąúāìĕúô øñîìðôĕìùðì îì ĎÿùĄìîôô 
ïÿ÷ÿ øÿĎĔìĕú ùôýíìþ íì ùÿüôĕúô úøñāþì úùėìðìü þìĆýôüô öì÷úù ùìøñüìýúùìùð.  

Ðìü ýÿüìþô ìĀóúôĄô ûÿüėÿîîìþ þìĄìööÿ÷ô íìüóôČðô ÿóîĕúô ĕúýô÷ðñĕ ìîĔ 
øñïôüìùð. Ðìü ýôýþñøìô ùÿüôô úüïìùôöôĊ øôùñüì÷Ē ùìîúíìýþì ìó ăÿėÿüôô Ąÿðïúü 
þìāøôùìù ùìþôĔìĕú ċöāñ÷ì íì ðìýþ úîìüðì Ąÿðììýþ. ÝÿüĆìþô ùìăìùðúù íìüóôČð ðìü 
îìüôìùþĕúô ûúüÿ îì íôúöúøûúýþ íú Ąÿðïúüô ĕìüāñ÷ì ðôðì øñĄìîìùð.  

 
Æìðîì÷ô 2. ÌĀóúôĄô ÿóîĕúô ĕúýô÷ðñĕ ðìü üìýþìùôô ûìāþìô ùìîĆô Øñĕüïúù ðìü 

ðìîüìĕúô ïÿùúïÿùô ìĀóúôĄČíôô úù 

 Îìüôìùþĕú 

Ðìîüìĕúô ôùöôĄúĀČíĒ  

ĄúùìíìùðĒ Ïÿ÷öÿùĒ 

Øôėðúüô 
Ąúāìĕúô 
ĕúýô÷ðñĕ 

Øôėðúüô ïÿ÷ÿ 
øÿĎĔìĕú 

Øôėðúüô 
Ąúāìĕúô 
ĕúýô÷ðñĕ 

Øôėðúüô 
ïÿ÷ÿ 
øÿĎĔìĕú 

äÿðïúüô úððĒ (25-30 ýø) 

1 Ùìóúüìþ (íñ ùÿüĒ) 3,2 4,2 5,2 10,2 

2 Ùÿüôĕúô øôùñüì÷Ē (NPK)  5,0 5,9 8,9 18,3 

3 Ûúüÿ 4,3 4,8 7,7 15,3 

4 Íôúöúøûúýþ 4,7 5,2 8,1 16,6 
5 Ûúüÿ+NPK 5,1 6,9 8,6 19,9 

6 Íôúöúøûúýþ+NPK 5,8 7,1 9,2 20,4 

äÿðïúüô ăÿėÿü (40-45 ýø) 

1 Ùìóúüìþ (íñ ùÿüĒ) 3,3 3,7 6,0 11,8 

2 Ùÿüôĕúô øôùñüì÷Ē (NPK)  4,9 5,6 8,8 17,6 

3 Ûúüÿ 3,4 4,2 7,6 14,9 

4 Íôúöúøûúýþ 3,6 4,7 7, 9 16, 2 

5 Ûúüÿ+NPK 4,4 5,9 8,6 18,6 

6 Íôúöúøûúýþ+NPK 4,1 5,8 9,1 19,2 

 
Æìðîì÷ô 3. Çúýô÷ùúöôô ûìāþìô øôČùìùìāô ùìîĆô Øñĕüïúù 

 
þ/ü 

 
Îìüôìùþĕú 

Çúýô÷ùúöĒ þ/ïì 

äÿðïúüô úððĒ (25-30 ýø) äÿðïúüô ăÿėÿü (40-45 ýø) 

1 Ùìóúüìþ (íñ ùÿüĒ) 2,1  1, 9 

2 Ùÿüôĕúô øôùñüì÷Ē (NPK)  3,9 3,6 

3 Ûúüÿ 3,3 3,5 

4 Íôúöúøûúýþ 3,6 3,8 

5 Ûúüÿ+NPK 4,3 4,1 

6 Íôúöúøûúýþ+NPK 4,5 4,6 

 
ÙìþôĔìĕúô öúüĕúô ûìòÿĕôĄĒ ìó úù Ąìĕúðìþ øñðôĕìùð, öô ùÿüôĕúô ìùðúāþìĄÿðì 

îì ÿýÿ÷ĕúô Ąÿðïúü íì íÿóÿüïôô ĕúýô÷ þìĆýôüô āúýýì øñüìýúùìùð, āÿýÿýìù íì ăôùìöĕúô 



188 
 

ċöÿø îì ðÿĊø îì ôù ìó þìĆøôùô üìýþìùôĕú íú øìîúðĕúô ĎôóúĒ ðìü ðìîüìô ĄúùìíìùðĒ 
îúíìýþìïôô öì÷úù ðúüìð (Ĕìðîì÷ô 3).  

Ðìü îìüôìùþĕúô íñ ùÿüĒ ¬ ùìóúüìþô ĕúýô÷ô ûìāþì ðìü ĕÿðÿðô 1,9 - 2,1 þ/ïì. Ìó 
ôýþôĀúðìô ùÿüôĕúô øôùñüì÷Ē (N180P120K 60) îì ðÿ ùìøÿðô Ąÿðïúü þìāøôùìù ðÿ 
øìüúþôíì ìĀóÿðììýþ. Ðìü øìîüôðô ôýþôĀúðìô Ďôóúô ûúüÿïĒ íú ùÿüôĕúô øôùñüì÷Ē 
óñüô Ąÿðïúüô úððĒ ĕúýô÷ô ûìāþì 4,3 þ/ïì, ÷ñöôù óñüô Ąÿðïúüô ăÿėÿü ôù ùìøÿðô Ďôóú 
þìĆýôüô óôČð üìýúùôðììýþ 4,1 þ/ïì. Ìøøú, ĕúýô÷ô íñĄþìü ðìü îìüôìùþô 
Íôúöúøûúýþ+NPK 4,5 ¬ 4,6 þ/ïì ïôüôĀþì Ąÿðììýþ. Ýìíìíô íú÷úüìîôô ýìøìüìùúöôô 
ùÿüôĕúô úüïìùôöôĊ øôùñüì÷Ē ĉĕþôøú÷ íñĕþìü Ąÿðìùô þìùúýÿíô üñòôøô Ďôóúôô āúö 
ìýþ [6]. Ðìü ðìîüìô ĄúùìíìùðĒ þìĄöô÷Číôô Ďÿùăìĕúô ìîì÷ì, ïÿ÷ĕú îì ĎĘüìĕúô ûìāþì 
ðìü öúùÿýĕú îì ùôĄñøìĕú ûìõðú øñĄìîìùð. Úùĕú þìĄìööÿ÷Číôô ĕúýô÷ô ìýúýôüú 
úøúðì øñýúóìùð îì ìó ôù üĘ, ăĒ ėìðìü üìýþìùôô ûìāþì íú ĉ÷ñøñùþĕúô ĎôóúĒ þìĆøôù 
íúĄìð, ĕìøúù ėìðìü ĉĕþôøú÷ôċþô ùôïúĕ ðúĄþìùô ÿóîĕúô üñûüúðÿöþôîĒ, öô ðìüČĀþô 
ĕúýô÷ô óôČðô íìüîìėþôüú þìĆøôù øñùìøúċùð øñìĀóúċð. 
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ÇÚÝÔ×ÙÚÖÔÔ ÛÌáÞÌÔ ØÔ¾ÙÌÙÌá ÎÚÍÌÝÞÌ ÌÓ ÞÌæÝÔÜÔ ÙÌØßÐÔ ÙßÜÄ ÐÌÜ 

äÌÜÚÔÞÔ áÚÖÇÚÔ áÚÖÔÝÞÌÜÜÌÙÏÔ ÞÚÆÔÖÔÝÞÚÙÔ ØÌÜÖÌÓÄ 
Øÿìõċù öìüðì Ąÿðììýþ, öô ýôýþñøìô úüïìùôöôĊ øôùñüì÷ôô ùÿüĒ ùì îúíìýþì ìó ùìøÿðô ùÿüĒ íì 

þìĄìööÿ÷Číôô üìýþìùĒ þìĆýôüô āúýýì øñüìýúùìð îì ĕúýô÷ùúöôô Ęüú óôČð øñïìüðúùìð. Çúýô÷ô 
øìöýôøì÷ôô ûìāþì ìó ôýþôĀúðìô ýôýþñøìô ðÿüÿýþô ùÿüĒ îúíìýþìïôô öì÷úù ðúüìð. Ýôýþñøìô úüïìùôöôô 
ùÿüĒ ðìü íôýČü ĕú÷ìþĕú íìüúô ðìüČĀþô ĕúýô÷ô ô÷úîìïĒ ùôýíìþ íì ýôýþñøìĕúô øôùñüì÷ôĊ úüïìùôöĒ 
þìĆýôüô ûìýþ óúĕôü ùìøÿðììýþ Çìùïúøô ôýþôĀúðìô ċöĔúċô ùÿüôĕúô úüïìùôöĒ îì øôùñüì÷Ē 
ýìøìüìùúöôô íñĕþìüôù ùúô÷ øñïìüðìð, āÿýÿýìù Íôúöúøûúýþ ðìü ċöĔúċ íú ùÿüôĕúô øôùñüì÷Ē. Ðìü 
Ąìüúôþô öÿùÿùĒ íú÷úüìîôô ùìüāÿ ùìîúô ùÿüôĕúô øôùñüì÷Ē ðôðì øñĄìîìð îì ìó úù āÿýÿý íúċð üúĕĕúô 
ì÷þñüùìþôîôô íì÷ìùð ùìøÿðìùô ĕúýô÷ùúöôô ûìāþì Ĕÿýþì Ąìîìùð. Ðìü ôù ýìøþ ýìĕøô ýôýþñøìô 
íôú÷úïôô óôüúìþöúüĒ āñ÷ñ ùìóìüüìý øñíúĄìð, óñüú ðìü úù ùÿüôĕúô úüïìùôöĒ āñ÷ñ ðìýþüìý øñíúĄìùð. 

Öì÷ôðîúòìú̟: ýôýþñøìô ùÿüĒ, ĎôóúðôĕĒ, ùÿüôĕúô øôùñüì÷Ē, ûúüÿ, íôúùÿüôĕú, îñüøôöúøûúýþ, 

øôöüúíú̟, ûìāþì, íôúöúøûúýþ, ĕúýô÷ùúöĒ, ýìøìüìùúöĒ, ôýþôĀúðìô ċöĔúċ, ĕúýô÷āñóôô āúö, üìýþìùĒ. 

 
ʋʈʆɾɸʁʅʆʉʊʔ ʉʈɽɼʅɽɺʆʃʆʂʅʀʉʊʆɻʆ ʍʃʆʇʏɸʊʅʀʂɸ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ɺʃʀʗʅʀʗ 

ɺʀɼɸ ʋɼʆɹʈɽʅʀʗ ɺ ʋʉʃʆɺʀʗʍ ʊɽʄʅʓʍ ʉɽʈʆɿɽʄʆɺ ʎɽʅʊʈɸʃʔʅʆɻʆ ʊɸɼɾʀʂʀʉʊɸʅɸ 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʠʜʘ ʫʜʦʙʨʝʥʠʷ ʚʣʠʷʝʪ ʥʘ 

ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʠ ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʝʪ ʝʝ ʫʨʦʞʘʡʥʦʩʪʴ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʭʣʦʧʯʘʪʥʠʢʘ ʚʦ 

ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʘʚʠʣʴʥʦʡ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʷ. ʆʨʛʘʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʷ 

ʦʢʘʟʳʚʘʝʪ ʥʠʟʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʨʦʞʘʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʡ 

ʩʠʩʪʝʤʦʡ. ʇʨʠ ʩʦʚʤʝʩʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʜʦʩʪʠʛʘʝʪʩʷ ʝʝ ʚʳʩʦʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʦʩʦʙʝʥʥʦ ʙʠʦʢʦʤʧʦʩʪʘ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ. ʅʦ ʚ ʥʳʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʩʪʦʠʤʦʩʪʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʠʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʠʟʳʩʢʘʪʴ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʭʣʦʧʯʘʪʥʠʢʘ. ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʟʝʤʣʝʜʝʣʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʫʜʦʙʨʝʥʠʷ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳ.  
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʷ, ʧʠʪʘʥʠʝ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʥʘʚʦʟ, ʙʠʦʫʜʦʙʨʝʥʠʷ, 

ʚʝʨʤʠʢʦʤʧʦʩʪ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʭʣʦʧʯʘʪʥʠʢ, ʙʠʦʢʦʤʧʦʩʪ, ʫʨʦʞʘʡʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʩʦʚʤʝʩʪʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ, ʧʣʦʜʦʨʦʜʠʝ, ʧʦʯʚʘ, ʨʘʩʪʝʥʠʝ. 

 

THE YIELD OF MEDIUM -FIBER COTTON DEPENDING ON THE INFLUENCE OF THE TYPE OF 

FERTILIZER IN THE CO NDITIONS OF DARK GRAY SOILS OF CENTRAL TAJIKISTAN  

It has been established that the organomineral fertilizer system, regardless of the type of fertilizer, affects the 

development of plants and thereby increases its yield. The maximum yield of cotton largely depends on the use of 

the correct fertilizer system. The organic fertilizer system in many cases for obtaining an additional yield in 

comparison with the organomineral system has a low effect. With the combined use of organic and mineral 

fertilizers, its high efficiency is achieved, especially biocompost with mineral fertilizers. But in the current 

conditions, there is an increase in the cost of mineral fertilizers, based on this, it is necessary to find alternative ways 

to increase the yield of cotton. In this direction, the biological farming system is the most attractive from an 

ecological point of view, since organic fertilizers are more affordable.  

Key words: fertilizer system, nutrition, mineral fertilizers, manure, biofertilizers, vermicompost, 

microorganisms, cotton, biocompost, yield, efficiency, joint application, fertility, soil, plant. 
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ßÐÖ:632.15.1 

ÞÑáÙÚ×ÚÏÔëÔ ØßàÔÐÔ ּתßÐÚ ÙÌØßÐÌÙÔ ÜÌÎנÌÙÔ éàÔÜÄ ÌÓ ÍÌÜÏÔ 

ÍßÞÞÌÔ ÌÙּתÔÍÌÜÔ Ïß×ÚÍ ÎÌ ÞßáØÔ ÓÔÜÌ  
 

Óúöôüúîì Ø.Ì.  
ÐúùôĄïúĕô þñāùôöôô ÞúĔôöôýþúù íì ùúøô ìöìðñøôö Ø.Ý.ÚýôøĒ 

 

Üìîסìù״úô ĉĀôü ûìõîìýþìïô״úô þìíôôñ íì ״ôýúí øñüìîìùð, öô ì״ìøôċþô öì÷úùô 
ýìùúìþôüú ðúüìùð. Îúíìýþì íì þìüöôíô āôøôċîôìĄúù üìîסìù״úô ĉĀôüô íì ״ìõýô 
ðúüÿîúü, ״ìøăÿù öúøûúóôþýôċ״úô āÿĄíõöÿùìùðì ðìü ýìùúìþô āüúöîúü, ìþüôČþ îì 
  .ìõüì ôýþôĀúðìĄìîìùðì øñíúĄìùðס

Îúíìýþì íì íìüúøìð îì ìüóôĄô ìĄČô āúøô ôíþôðúĒ ðìü íúóúüô ֹוì״úù 
üìîסìù״úô ĉĀôüĒ ùìüā״úô ïÿùúïÿùüú ðúüú øñíúĄìùð. ÍìĆóñô úù״ú ìüóôĄô ùô״úċþ 
íì÷ìùðüú ðúüìùð. Ìó ״ìøôù ÷ô״úó, øìîóÿô öúüöìüðô þñāùú÷úïôċ״úô øÿĀôðô ֹוÿðú 
ùìøÿðìùô üìîסìù״ú ċöñ ìó øìîóÿ״úô øÿíüìø îì ýìüôîìץþ íì ״ôýúí øñüìîìùð.  

Ôù ìĀóì÷ôċþ îì øÿíüìøôċþô øìîóÿô óñüôùüú íì ôùúíìþ ïôüôĀþì ðìü ôù øìîóÿĆ 
ìó ֹוúùôíô øú þìץ״ôץúþ״ú ïÿóìüúùôðì Ąÿð. Íì ״ìõýô úíĆñöþô þìץ״ôץúþ îì ìĄČô āúøô 
ôíþôðúô íìüïÿ íÿþþìô ìùֹוôíìüô ïÿ÷úí (PELARGONIUM ROSEUM WILLD) îì 
þÿāøô óôüì (BUNIUM PERSICUM ) ôùþôāúí öìüðì Ąÿð. Þÿāøô óôüì ìó øôùþìץìô 
Ýìùïîúüô ּתÿø״ÿüôô Þúֹוôöôýþúù ðìü øìü״ô÷ìô ûìý ìó ûÿüüì ûÿāþìüìýôô þÿāø 
  .ìøĆúîìüĒ öìüðì Ąÿðוֹ

Íìüïÿ íÿþþìô ìùֹוôíìüô ïÿ÷úí ìó ץôþĆìô ĉöýûñüôøñùþì÷ôô āúֹוìïôô ðñץ״úùôô 
©éĀôüúùúýª ðìü øìü״ô÷ìô ìĀóúôĄô íÿþúùôóìþýôċ ֹוìøĆúîìü ïìüðôðììýþ. Ðìü 
ûìüîìüôĄô ìùֹוôíìüô ïÿ÷úí ìó ùÿüô״úô øìĆðìùĒ îì úüïìùôö ôýþôĀúðì öìüðì Ąÿð.  

Íì øôùþìץì״úô ĉöýûñüôøñùþì÷ô øÿððìþô 3 ýú÷ ðìü øÿîúĀôץì íì øñĆČü״úô 
øÿץìüüìüïìüðôðìô ûìüîìüôĄô PRW îì þìîýôċ״úô øÿþìāìýýôýúùô āúֹוìï, ùÿüô״úô 

øìĆðìù îì úüïìùôö ״ìøăÿù øìîúðô סôóú íì āúö ô÷úîì öìüðì Ąÿð. Ùìþôֹוì״ú ðìü 
  .ìðîì÷ô 1 ùôĄúù ðúðì Ąÿðììýþוֹ

 

ʠʟʦס ʦʠ״ʘʜʚʘʣʠ 1. ʊʘʲʩʠʨʠ ʵʣʝʤʝʥʪתּ  ʙʘ ʤʘ״ʩʫʣʥʦʢʠʠ ʙʠʦʣʦʛʠʠ ʨʘʩʪʘʥʠʠ 

ʘʥֹוʠʙʘʨʠ ʛʫʣʦʙ  (PELARGONIUM ROSEUM WILLD ) 
Îìüôìùþ״úô ûìüîìüôĄô 
ìùֹוôíìüô ïÿ÷úí 

Øÿ״÷ìþô ïÿóìüúùôðìùô 
þìֹוüôíì״úô ýì״üú (ýú÷) 

 úýô÷ùúöôô íôú÷úïôô׳
ìùֹוôíìü (ìó üõô 
îìóùô ýìíó) þúùùì /ïì 

Üìîסìùô ĉĀôüôô 
 úýô÷öìüðìĄÿðì״

 

Íñ öúüöìüð îì ô÷úîìô 
ùÿüô״ú 

ýú÷ô 1-ÿø 14,70þ 729 0,055 

ýú÷ô 2-ÿø 13,25þ 7,02 0,053 

ýú÷ô 3-ÿø 10,15þ 5,14 0,050 

NH 4NO3 þì÷ìíúþô 
øÿץìüüìüöìüðìĄÿðì 

(170öï/ïì) 

ýú÷ô 1-ÿø 16,80þ 10,97 0,065 

ýú÷ô 2-ÿø 17,95þ 11,93 0,066 

ýú÷ô 3-ÿø 19,04þ 11,97 0,063 

NH 4NO3Ca (H2PO4)2 
(170öï/ïì) 

ýú÷ô 1-ÿø 17,33þ 11,76 0,067 

ýú÷ô 2-ÿø 18,46þ 13,01 0,070 

ýú÷ô 3-ÿø 20,31þ 13,66 0,067 

Ca(H2PO4)2 (170öï/ïì) 
(IV)  

ýú÷ô 1-ÿø 15,60þ 9,64 0,061 

ýú÷ô 2-ÿø 15,98þ 10,17 0,063 

ýú÷ô 3-ÿø 16,3þ 10,28 0,063 

Ûúüÿ (ûúüÿô øÿüס îì 
ûúüÿô ״ìõîúùô öì÷úùô 
Ąúāðúü 1:10), 250öï/ïì 

ýú÷ô 1-ÿø 15,25þ 8,81 0,057 

ýú÷ô 2-ÿø 15,47þ 8,98 0,058 

ýú÷ô 3-ÿø 15,86þ 9,32 0,059 
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Ðìü ìýúýô ùìþôֹוì״úô þì״÷ô÷ ðìü ֹוìðîì÷ô 1 ûñĄùô״úð Ąÿðì øìĆ÷ÿø ïìüðôð, öô 
øì״ýÿ÷úþùúöôô íôú÷úïôô üìýþìùôô ìùֹוôíìüô ïÿ÷úí íì ĉ÷ñøñùþ״úô סôóúôô þìüöôíô 

āúö îì þñāùú÷úïôċô ûìüîìüôĄô úù óôă ì÷úץìøìùð øñíúĄìð.  
Þìîüñ, ìó ùìþôֹוì״úô ô÷øôô íìðìýþúîìüðìĄÿðì íìúøñúċð, íñ ô÷úîìô ùÿüô״úô 

øìĆðìù ðìü øÿððìþô 3 ýú÷ ״úýô÷ùúöôô øìýýìô ýìíóô ìùֹוôíìüô ïÿ÷úí þú 695 öú״ôĄ 
ČĀþì, íìüúøìðô üìîסìù øñþìîúùìð þú 56,4% öìø ïìüðôð.  

Ûìòÿ״ôĄ îì þìץ״ôץúþ ðìü ôù ֹוúðì ùôĄúù ðúð, öô ùÿüô״úô ôýþôĀúðìöìüðìĄÿðì 
íì ״úýô÷ùúöôô íôú÷úïôô üìýþìùôô ìùֹוôíìüô ïÿ÷úí þìĆýôüô ïÿùúïÿùô āÿðüú 
øñüìýúùìð.  

Íú ôýþôĀúðì ìó øñþúð״úô þì״÷ô÷ô üìîסìù״úô ĉĀôüô øÿìõċù öìüðì Ąÿð, öô íìüúô 
íì þìîüô øìöýôøì÷ íìðìýþúîìüðìùô üìîסìùô ĉĀôüôô ìùֹוôíìüô ïÿ÷úí íúċð þìüöôíô 
āúöñ, öô ðìü úù ôù üìýþìùô ûìüîìüôĄ öìüðì øñĄìîìð, סì÷ôóìþô øúððì״úô סôóúôô N-
NO3 íì 4,75 øï/öï, P2O5 íì 80-82 øï/öï îì K 2O íì 12,6 øï/öï, íìüúíìü íúĄìð.  

Ðìü ôù ֹוú ץìõð ùìøÿðìù óìüÿü ìýþ, öô ðìü ֹוÿðú ùìøÿðìùô üìîסìùô ĉĀôüôô 

ìùֹוôíìüô ïÿ÷úí øú ìó þñāùú÷úïôċô íÿסüúù íú íÿסô úíüú ôýþôĀúðì ùìøÿðñø. Íìüúô 
øÿץúôýìô ùìþôֹוì״ú üìîסìùô ĉĀôüôô þÿāøô óôüì ùôó ֹוÿðú öìüðì Ąÿð. ּתÿðúöÿùôô 
üìîסìùô ĉĀôüô ðìü øÿîúĀôץì íú ìðìíôČþ ìøì÷ ïìüðôð [1ý.3].  

Íìüúô øÿìõċù ùìøÿðìùô ״ôýýìô øìýýìô üìîסìùô ĉĀôüôô ֹוÿðúöìüðìĄÿðì öú÷íìô 
āÿüðô þìï״ìøîúüô ״ìֹוøìĄ 50ø÷ ìîîì÷ íñ üìîסìù îì ýôûìý, íú üìîסìù ðìü þìüúóÿô 
þì״÷ô÷ íìüöìĄôðì Ąÿð. Ìó üõô Āìüץôċþô îìóù״ú øìýýìô āú÷ôýô üìîסìùô ĉĀôüôô 
 ÿðúöìüðìĄÿðì øÿìõċù ïìüðôð. Ìó üõô øìýýìô øìîúðô ĉöýþüìöýôċöìüðìĄÿðì îìוֹ
øìýýìô üìîסìùô ĉĀôüôô ֹוÿðúöìüðìĄÿðì üìîסìùùúö íú ״ôýúíô Āúôó øìĆ÷ÿø öìüðì 
Ąÿð. Íú øìץýìðô íì÷ìùð ùìøÿðìùô ýìøìüìùúö þñāùú÷úïôċô ֹוÿðú ùìøÿðìùô üìîסìù״úô 
ĉĀôü ÿýÿ÷ô ùìî öúüöìüð ïìüðôð [4]. àìüץôċþô ÿýÿ÷ô öúüöìüðĄÿðì ìó ìùì÷úï״úô āÿð 
ðìü úù øñíúĄìð, öô ûìý ìó íú ÿýÿ÷ô íÿסüúùôô úí ֹוÿðú ùìøÿðìùô üìîסìùô ĉĀôü úù ìó 
íúץôøúùðì״úô úí þìîìýýÿþô ċāöÿùúùôô ĉöýþüìïñùþ ֹוÿðú öìüðì ïôüôĀþì Ąÿð. Íìüúô 
ôֹוüúô ôù ìøì÷ üìîסìùô ĉĀôüôñ, öô ðìü øì״÷ÿ÷ô úíô ץìüúü ðúüìð, þú ״ìüúüìþô -30 
āÿùÿö öìüðì øñĄìîìð. Ðìü ăÿùôù Ąìüúôþ úí ìó ״ú÷ìþô ìïüñïìþôô øúñĆ íì ״ú÷ìþô 
ìïüñïìþôô ýìāþ, ċĆùñ íì ״ú÷ìþô ċā øñïÿóìüìð.  

Ðìü ôù ֹוú ץìõð ùìøÿðìù íìøìîüôð ìýþ, öô ״ìüúüìþô ÷ìāþíìùðôô üìîסìùô ĉĀôü 
ùôýíìþ íì úí āñ÷ú ûìýþ øñíúĄìð. Ìó ״ìøôù ÷ô״úó, ðìü ăÿùôù Ąìüúôþô úíô øúñĆ íì ċā 
þìíðô÷ ČĀþì, üìîסìùô ĉĀôü ðìü ״ú÷ìþô ìîîì÷ìô āÿð, ðìü Ąìö÷ô øúñĆ íúץ øñøúùìð. 
Üìîסìùô ĉĀôüôüú ìó ċā íì úýúù íú ÿýÿ÷ô ûú÷úôĄ ֹוÿðú ùìøÿðìù øÿøöôù ìýþ.  

Ùìþôֹוì״ú úôð íì ״ôýýìô øìýýìô üìîסìù״úô ĉĀôü (üìîסìùùúö) ðìü þìüöôíô 
þÿāøô óôüì îì íìüïÿ íÿþþìô ìùֹוôíìüô ïÿ÷úí ðìü ֹוìðîì÷ô 2 ûñĄùô״úð ïìüðôðììýþ.  

 

 úô״ìùסÿðú ùìøÿðìùô üìîוֹ ýÿ÷ùúöô þñāùú÷úïôċô öúüöìüðùìøÿðìô״ìðîì÷ô 2. Øìתּ

ĉĀôüô ðìü øÿץúôýì íú þñāùú÷úïôċ״úô øìĆ÷ÿø 
 ÌĄČô āúøô ôíþôðú Íìüúøìðô üìîסìù״úô ĉĀôü íú % ÌĀóì÷ôċþô 

þñāùú÷úïôċô 
öúüöìüðĄÿðì íú % 

Íú þñāùú÷úïôċô 
ö÷ìýýôö 

Íú þñāùú÷úïôċô 
öúüöìüðĄÿðì 

Þÿāøô BUNIUM  
PERSICUM  

2,50 2,60 4 

Íìüïÿ íÿþþìô 
PELARGONIUM 
ROSEUM WIILD  

5,51 5,75 4,5 

 
Ìó ùìþôֹוì״úô úóøúôĄ íìüøñúċð, öô ÿýÿ÷ô öúüöìüðïìüðôðìô ֹוÿðú ùìøÿðìùô 

üìîסìù״úô ĉĀôü ùôýíìþ íì ìùì÷úïô āÿð 4-4,5% ýìøìüìùúöôô óôČðþìü ðúüìð.  
Þìîìýýÿþô þì״÷ô÷ îì þìץ״ô״ץú øÿìõċù ïìüðôð, öô ċöñ ìó ýìíìí״úô ùôýíìþìù öìø 

íÿðìùô ýìøìüìùúöôô þñāùú÷úï ðìü ÿýÿ÷ô ö÷ìýýôö ôù þì÷ìĀ ČĀþìùô üìîסìùô ĉĀôü 
  .ÿ÷ô úí øñíúĄìð÷״ÿðú ùìøÿðìùô úù ìó øìוֹ ìùïúøô״
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Ðìü íìüúíìüô ôù þìץ״ôץúþ״úô ïÿóìüúùôðìĄÿðì íìüúô øÿìõċù ùìøÿðìùô 
îúíìýþìïôô øì״ýÿ÷ùúöôô íôú÷úïôô āÿýÿýìù ֹוìøĆĄìîôô üìîסìùô ĉĀôü ðìü þÿāøô 

óìסôü îúíìýþì íì øì״ì÷÷ô ìĀóúôĄÿ ôùöôĄúĀô üìýþìù ċö ץìþúü þìץ״ôץúþ״ú 
ïÿóìüúùôðì Ąÿð.  

Ôù ùÿץþìüú íì ôùúíìþ ïôüôĀþì, øú ùôó ðìü ôù øìîóĆ ċö óÿøüì þìץ״ôץúþ״ú 
ïÿóìüúùôðñø. Íìüúô ôֹוüúô ôù ìøì÷ þÿāøô óôüìüú ðìü ýñ øìü״ô÷ìô Āìóìîôô 
ûÿāþìüìýôô þÿāø ìó øôùþìץì״úô Ýìùïîúü îì ÐìĄþôֹוÿøô ּתÿø״ÿüôô Þúֹוôöôýþúù 
 ú ÎÜ-ô ùìîĆô éüúùôüú ùôó ðìýþüìý״ìוúôýìô ùìþôֹץìøĆúîìü ùìøÿðñø. Íìüúô øÿוֹ
ùìøÿðñø. Üìîסìùùúöôô ùìøÿùìô þÿāø íú ÿýÿ÷ô ö÷ìýýôö [5] îì íú ÿýÿ÷ô 
öúüöìüðìĄÿðì [6, ý.8] øÿìõċù ïìüðôð.  

Ùìþôֹוì״úô íìðìýþúîìüðìĄÿðì ðìü üìýøô 1 ûñĄùô״úð Ąÿðììýþ.  
 

 
 ʈʘʩʤʠ 1. ɼʠʥʘʤʠʢʘʠ ֹוʘʤʲʰʘʚʠʠ ʨʘʚסʘʥʠ ʵʬʠʨ  ʜʘʨ ʪʫʭʤʠ ʨʘʩʪʘʥʠʠ ʟʠʨʘ 

ʚʦʙʘʩʪʘ ʙʘ ʰʘʨʦʠʪʠ ʤʘ״ʘʣʠʝ, ʢʠ ʜʘʨ ʦʥ ʨʘʩʪʘʥ  ʘʬʟʦʠʰʫ ʠʥʢʠʰʦʬ ʸʬʪʘʘʩʪ  

éóúϲ: Ì, Î, Ý- ùìøÿùìô þÿāøô ÎÜ, öô ðìü ýñ Āìóìô ìĀóúôĄô þÿāø ṉìøĆúîìüĒ 
ïìüðôðììýþ îì üìîϤìùô ĉĀôüôô úù íú ôýþôĀúðì ìó þñāùú÷úïôċô ö÷ìýýôöṯ ṉÿðú öìüðì 
Ąÿðììýþ:  

Ì1, Î1, Ý1- ùìøÿùìô þÿāøô ÎÜ, öô øìüϲô÷ìô ìĀóúôĄô þÿāø ìó øôùþìϨìô Ýìùïîúü 
ṉìøĆúîìüṯ ïìüðôðì, üìîϤìùùúöṯ íú ÿýÿ÷ô öúüöìüðïìüðôðì øÿìõċù öìüðì Ąÿðììýþ.  

Ì
,,Î,,Ý,

 ùìøÿùìô þÿāøô ÎÜ, öô ýñ øìüϲô÷ìô ìĀóúôĄô þÿāø ìó øôùþìϨìô 
ÐìĄþôṉÿø ṉìøĆúîìüṯ Ąÿðììýþ. ÜìîϤìùô ĉĀôüôô ôù ùìøÿùìô þÿāø íú ÿýÿ÷ô ö÷ìýýôöṯ 

ṉÿðú ïìüðôðììýþ.  

Ì1
, ,Î1

, ,Ý1
,

 ùìøÿùìô þÿāøô ÎÜ, öô ýñ øìüϲô÷ìô ìĀóúôĄô þÿāø ìó øôùþìϨìô 
ÐìĄþôṉÿø ṉìøĆúîìüṯ ïìüðôðììýþ. ÜìîϤìùô ĉĀôüṯ íú ÿýÿ÷ô öúüöìüðĄÿðìô øú ṉÿðú öìüðì 
Ąÿðììýþ. 

Ì 1
,, ,Î 1

,,
 ùìøÿùìô þÿāøô ÎÜ-ô ùìîĆô éüúùṯ (ĉþì÷úù), Ì 1

,,
 üìîϤìùô ĉĀôüôô úù íú 

ÿýÿ÷ô ö÷ìýýôöṯ îì Î 1
,,

 íúĄìð, íú ÿýÿ÷ô öúüöìüðïìüðôðì ϲúýô÷ ïìüðôðììýþ.  
 

Þìîüñ öô ìó ùìþôֹוì״ú íìüøñúċð, ðôùìøôöìô ״úýô÷Ąìîôô üìîסìù״úô ĉĀôü ðìü 
þÿāøô ÎÜ îúíìýþì íì øìü״ô÷ìô ìĀóúôĄô þÿāø ðìü øÿþìùúýôíôô üúýþì ץìüúü ðúüìð, 
ċĆùñ íú ûÿāþìüìýôô þÿāø øôץðúüô üìîסìùô ĉĀôü ðìü þìüöôíô þÿāø øñìĀóúċð.  

Ôùăÿùôù, ìó ùìþôֹוì״úô ô÷øôô íìðìýþúîìüðì (ðìü üìýøô 1 þìĆ÷ôĀ ïìüðôðììýþ) íì 
úýúù øÿĄú״ôðì ùìøÿðìù øÿøöôù ìýþ, öô ðìü ״ìøìô ״ú÷ìþ״ú þñāùú÷úïôċô 

öúüöìüðïìüðôðì ùôýíìþ íì þñāùú÷úïôċô ö÷ìýýôö [9] ìĀóì÷ôċþùúöôô íñĄþìüüú ðúüìð.  
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Ðìü ֹוúðìô ðôùìøôöì״úô ״úýô÷Ąìîôô üìîסìù״úô ĉĀôü îúíìýþì íì úøô÷״úô 
þìíô îì øìîץñô ֹוÿסüúĀ ìČù ìýþ, öô ״úýô÷ùúöôô íôú÷úïôô þÿāøô ÎÜ-ô øôùþìץìô 

Ýìùïîúü, ùôýíìþ íì ÎÜ-ô ÐìĄþôֹוÿø îì ÎÜ-ô ùìîĆ״úô āúüôֹוôô éüúù íñĄþìü 
øñíúĄìð. Ìó ôù ùìþôֹוì״ú øñþìîúù íì āÿ÷úýìñ úøìð, öô ôץ÷ôø îì Ąìüúôþô øì״ì÷ñ, öô 
ðìü úù üìýþìù øñüċð íñîúýôþì íì ðôùìøôöìô ״úýô÷Ąìîôô ֹוÿóĆ״úô þìüöôíôô 
üìîסìùô ĉĀôü þìĆýôüô āÿðüú üìýúùìð.  
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ÞÑáÙÚ×ÚÏÔëÔ ØßàÔÐÔ ּתßÐÚ ÙÌØßÐÌÙÔ ÜÌÎנÌÙÔ éàÔÜÄ ÌÓ ÍÌÜÏÔ ÍßÞÞÌÔ 

ÌÙּתÔÍÌÜÔ Ïß×ÚÍ ÎÌ ÞßáØÔ ÓÔÜÌ  

Ðìü øìץú÷ìô øìóöÿü ùìþôֹוì״úô þì״÷ô÷ô ĉöýûñüôøñùþì÷ îì öúüöìüð״úô þñāùú÷úï úôðô ֹוÿðú 
ùìøÿðìùô üìîסìùô ĉĀôüĒ ìó íìüïÿ íÿþþìô ìùֹוôíìüô ïÿ÷úí (PELARGONIUM ROSEUM WILLD ) îì 

þÿāøô óôüì (BUNIUM PERSICUM ) ûñĄùô״úð ïìüðôðììýþ. Ðìü üìĀþô ïÿóìüúùôðìùô þìץ״ôץúþ״úô 
ýì״üú ðìü ûìüîìüôĄô ïñüìù ìó ùÿüô״úô øìĆðìù îì úüïìùôö ôýþôĀúðì Ąÿðììýþ. Ðìü ìýúýô ôù 

þìץ״ôץúþ״ú îìüôìùþ״úô úûþôøì÷ôô ìïüúþñāùú÷úïôċô ûìüîìüôĄô ìùֹוôíìüô ïÿ÷úí îúíìýþì íì Ąìüúôþô 
ôץ÷ôøô Þúֹוôöôýþúù öúüöìüð ïìüðôðììýþ. Üìîסìùô ĉĀôüôô ìó þìüöôíô þÿāøô óôüì (BUNIUM 
PERSICUM) îì íìüïÿ íÿþþìô ìùֹוôíìüô ïÿ÷úí (PELARGONIUM ROSEUM WILLD ) íú ÿýÿ÷ô øìĆ÷ÿø 

îì ÿýÿ÷ô öúüöìüðĄÿðì øÿìõċù öìüðì Ąÿð. àìüץôċþô ÿýÿ÷ô öúüöìüðĄÿðì ìó ÿýÿ÷ô øìĆ÷ÿø ðìü úù 
øñíúĄìð, öô ðìü üìĀþô ֹוÿðú ùìøÿðìùô üìîסìùô ĉĀôüĒ øì״÷ÿ÷ô úíôô ĉöýþüìöþ ċāöÿùúùôðì øñĄìîìð. 
ãÿùôù öúüöìüðô þñāùú÷úï íúôýô úù øñïìüðìð, öô ýìøìüìùúöôô þñāùú÷úïôċô 4-4,5% íì÷ìùð íìüðúĄþì 
Ąìîìð.  

Öì÷ôðîúòì״ú: ìùֹוôíìüô ïÿ÷úí, óôüì, íÿסüúù, ĉöýþüìöþô úí, ֹוÿðúöÿù, øì״ýÿ÷ùúöôô íôú÷úï.  

 

ʕʌʌɽʂʊʀɺʅɸʗ ʊɽʍʅʆʃʆɻʀʗ ʇʆʃʋʏɽʅʀʗ ʕʌʀʈʅʆɻʆ ʄɸʉʃɸ ʀɿ ʃʀʉʊʔɽɺ ʀ ʉʊɽɹʃɽʁ 

ʈʆɿʆɺʆʁ ɻɽʈɸʅʀ ʀ ɿʀʈʓ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʦ 

ʚʳʜʝʣʝʥʠʶ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʠʟ ʣʠʩʪʴʝʚ ʠ ʩʪʝʙʣʝʡ ʨʦʟʦʚʦʡ ʛʝʨʘʥʠ (PELARGONIUM ROSEUM WILLD)  ʠ 

ʩʝʤʷʥ ʟʠʨʳ (BUNIUM PERSICUM) . ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 
ʛʝʨʘʥʠ ʧʨʠʤʝʥʷʣʠʩʴ ʤʠʥʝʨʘʣʴʥʳʝ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʳ 

ʦʧʪʠʤʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʘʛʨʦʪʝʭʥʠʢʠ ʠ ʫʭʦʜʘ ʟʘ ʨʦʟʦʚʦʡ ʛʝʨʘʥʴʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʊʘʜʞʠʢʠʩʪʘʥʘ.ʕʬʠʨʥʦʝ ʤʘʩʣʦ ʠʟ ʩʝʤʷʥ ʟʠʨʳ (BUNIUM PERSICUM ), ʘ ʪʘʢʞʝ ʣʠʩʪʴʝʚ ʠ ʢʫʩʪʦʚ ʨʦʟʦʚʦʡ 

ʛʝʨʘʥʠ (PELARGONIUM ROS EUM WILLD)  ʦʧʨʝʜʝʣʷʣʠ ʠʟʚʝʩʪʥʳʤ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʩʧʦʩʦʙʦʤ. ʆʪʣʠʯʠʝ 

ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʦʪ ʠʟʚʝʩʪʥʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʜʝʥʘʪʫʨʘʮʠʠ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ 
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ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʵʢʩʪʨʘʢʪʘ ʟʘʤʦʨʘʞʠʚʘʶʪ. ʊʘʢʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʚʳʩʠʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ 4-4,5%. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʦʟʦʚʘ ̫ ʛʝʨʘʥ,ɹ ʟʠʨʘ, ʧʝʨʝʛʦʥʢʘ, ʚʦʜʥʳʡ ʵʢʩʪʨʘʢʪ, ʚʳʜʝʣʝʥʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʘ ̫

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ.  

 

EFFICIENT TECHNOLOGY FOR OBTAINING ESSENTIAL OIL FROM LEAVES AND STEMS 

OF PINK GERANIUM AND ZIRA  

The article presents experimental and analytical results and technological processes for the extraction of 

essential oil from the leaves and stems of pink geranium (PELARGONIUM ROSEUM WILLD) and cumin seeds 

(BUNIUM PERSICUM). As a result of field research, mineral and organic fertilizers were used in the cultivation of 

geraniums. Based on these studies, the optimal options for agricultural technology and care for pink geraniums were 

identified, depending on the climatic conditions of Tajikistan. The essential oil from the seeds of cumin (BUNIUM 

PERSICUM), as well as the leaves and bushes of rose geranium (PELARGONIUM ROSEUM WILLD) was 

determined by a known and developed method. The difference between the processed method and the known one is 

that in the process of denaturing the essential oil, the aqueous solution of the extract is frozen. Such technological 

processing will increase the technological efficiency by 4-4.5%. 

Key words: pink geranium, zira, distillation, aqueous extract, isolation, biological productivity. 
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ÞÌ׳×Ô×Ô ÝÔàÌÞÄ ÎÌ ØÔפÐÚÜÔÔ ÖÚØÛÚÙÑÙÞ׳ÚÔ ÌÝÚÝÔÔ 

ÜÌÎנÌÙÔ éàÔÜÔÔ PELARGONIUM ROSEUM WILLD ÍÚ ßÝß×Ô 

áÜÚØÌÞÚÏÜÌàÔëÔ ÏÌÓ 

 

ʀʙʨʦϲʠʤʟʦʜʘ ɼ.ʕ., ʄʘϲʤʫʜʦʚʘ ʊ.ʄ., ɸʙʜʫʨʘϲʤʦʥʟʦʜʘ ɸ.ʍ., 

 ʆʜʠʥʘʝʚ ʌ.ʉ. 

ɼʦʥʠʰʛʦ״ʠ ʪʝʭʥʠʢʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʙʘ ʥʦʤʠ ʘʢʘʜʝʤʠʢ ʄ.ʉ.ʆʩʠʤ, 

ɼʦʥʠʰʛʦ״ʠ ʪʝʭʥʦʣʦʛʠʠ ʊʦֹוʠʢʠʩʪʦʥ, 

ɼʦʥʠʰʛʦ״ʠ ʤʠʣʣʠʠ ʊʦֹוʠʢʠʩʪʦʥ 

 

Ðìü þì״÷ô÷ô ýôĀìþĒ îì øôץðúüôô ÷ôûôð״úô ùñõþüì÷ôô ûñĄ ìó þì״÷ô÷ô 
āüúøìþúïüìĀĒ ċö ץìþúü öúüöìüð״ú ïÿóìüúùôðì Ąÿð. Þìîìýýÿþô ôù öúüöìüð״ú 
öôý÷úþì״úô þìüöôíôô ùìøÿùì״úô üìîסìùô PELARGONIUM ROSEUM WILLD  
(PRW) íì ĉĀôü״úô øñþô÷Ē þìíðô÷ ðúðì Ąÿðì, þìîìýýÿþô āüúøìþúïüìĀôċô ïìóĒ 
ôðñùþôĀôöìþýôċ ïìüðôð. 

Øìץʩʘʜʠ ʢʦʨʠ ʤʦ øÿìõċù ùìøÿðìùô þìĆýôüô סôóú״úô ô÷úîìïĒ íì ״úýô÷ùúöôô 
íôú÷úïĒ, íìāÿýÿý íì ״úýô÷ùúöôô üìîסìùô ĉĀôüôô PELARGONIUM ROSEUM 
WILLD  øñíúĄìð [1, ý.3]. 

Íú ״ìøôù øìץýìð ìó ùìøÿùì״úô öúüöìüðĄÿðìô (íì ýôĀìþô סôóú״úô ô÷úîìïĒ 
ðúðìùô ùÿüô״úô øìĆðìùĒ îì úüïìùôöĒ) üìýþìùôô PELARGONIUM ROSEUM WILLD 
üìîסìùô ĉĀôüôô úù íú ÿýÿ÷ô íÿסüúùôô úíĒ Ĕÿðú öìüðì Ąÿð. Üìîסìùô ĉĀôüôô 
  .ïìüðôð ץôץ״ô÷ô āüúøìþúïüìĀĒ þì÷״úýô÷öìüðìĄÿðì íú ôýþôĀúðì ìó þì״

ÙìþôĔì״úô þì״÷ô÷ ðìü Ĕìðîì÷ô 1 ûñĄùô״úð öìüðì Ąÿðììýþ. 
 

Æìðîì÷ô 1. Öúøûúùñùþ״úô ìýúýôô þìüöôíô üìîסìùô ĉĀôüôô PELARGONIUM 

ROSEUM WILLD (íú ״ôýúíô %) 

Îìüôìùþ״úô 
ìïüúþñāùú÷úïĒ 

Ýôþüúùñ
÷÷ú÷ 

Ïñüìùôú÷ Øñùþúù 
×ôùú÷ñ
ú÷ 

‌-þñüûôùñ-
ú÷ 

Öúøûúùñ
þ״úô 
ðôïìü 

NH 4NO3 (Ì) 50.50 20.00 9.20 2.10 1.05 17.15 

NH 4NO3  

Ca( H 2PO4) 2 (Î) 
52.30 20.80 9.80 2.60 1.24 13.26 

Ca( H 2PO4) 2 (Ý) 49.00 21.00 8.30 2.36 1.32 18.02 

Ùÿüô״úô úüïìùôöĒ 
(D) 

46.70 19.30 11.00 2.17 1.20 19.63 

Íñ öúüöìüðô 
ìïüúþñāùú÷úïĒ (Ñ) 

41.30 18.50 12.50 2.05 0.92 24.73 

 
Þìîüñ öô, ìó ùìþôĔì״ú þì״÷ô÷ô ýôĀìþĒ îì øôץðúüôô þìüöôíô ùìøÿùì״úô 

üìîסìù״úô ĉĀôüôô PELARGONIUM ROSEUM WILLD  íìüøñúċð, סôóú״úô ô÷úîìïôô 
ðúðìĄÿðì øñþìîúùìð íì ðôùìøôöìô ״úýô÷Ąìîôô öúøûúùñùþ״úô øìüíÿþ íì üìîסìùô 
ĉĀôüĒ þìĆýôüô āÿðüú üìýúùìùð.  

ãÿùúùñ öô øÿìõċù Ąÿðììýþ (Ĕìðîì÷ô 1), ðìü þìüöôíô üìîסìùô ĉĀôüôô PRW ״ìü 
ăĒ ץìðìü øôץðúüô ýôþüúùñ÷÷ú÷, ïñüìùôú÷, ÷ôùú÷ñú÷ îì Ŭ ¬ þñüûôùú÷ óôČð íúĄìð, 
üìîסìùô ĉĀôüĒ ״ìøúù ץìðìü íì÷ìùðýôĀìþ ìüóČíĒ øñïìüðìð.  

Þìðץôץúþ״úô ýì״üúôô ïÿóìüúùôðìĄÿðì ùôĄúù ðúð, öô íìüúô óôČð ïìüðôðìùô ôù 
ĔÿóĆ״úô þìüöôíôô üìîסìùô ĉĀôüôô PELARGONIUM ROSEUM WILLD  ìó ״ìøì 

íñĄþìü úøñāþìô ùÿüô״úô NH 4NO3 Ca(H 2PO4) 2 øÿýúôðìþ øñùìøúċð. 

Ðìü ôù Ĕú ץìõð ùìøÿðìù óìüÿü ìýþ, öô óôČð íÿðìùô øñùþú÷ ìó øñĆČüô 

øÿץìüüìüïìüðôðì íì ýôĀìþô üìîסìùô ĉĀôüôô PELARGONIUM ROSEUM WILLD  
þìĆýôüô øìùĀĒ øñüìýúùìð. Þì״÷ô÷״ú ùôĄúù ðúð, öô íñ öúüöìüðô ìïüúþñāùú÷úïĒ 
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øôץðúüô øñùþú÷ óôČð ïìüðôðì, סì÷ôóìþô ýôþüúùñ÷÷ú÷, ïñüìùôú÷, ÷ôùú÷ñú÷ îì Ŭ ¬ 
þñüûôùú÷ öú״ôĄ øñČíìð. 

Ðìü üìĀþô ûìòʫ״ôĄ îì þìðץôץúþ״ú øÿìõċù öìüðì Ąÿð, öô ùÿüô״úô úüïìùôöĒ ðìü 
íìüúíìüô óôČð ùìøÿðìùô øì״ýÿ÷ùúöôô ýôþüúùñ÷÷ú÷, ïñüìùôú÷ ÷ôùú÷ñú÷ îì Ŭ-
þñüûôùú÷ ðìü íñĄþìü ïìĄþìùô øôץðúüô øñùþú÷ îì öôý÷úþì״úô úüïìùôöôô þìüöôíô 
üìîסìùô ĉĀôüĒ ùôó øÿýúôðìþ øñùìøúċð.  

Þìðץôץúþ״úô ýì״üúôô ðìü āúĔìïôô ĉöýûñüôøñùþì÷ôô µéĀôüúùúý½ 
ïÿóìüúùôðìĄÿðì ùôĄúù ðúð, öô ċöñ ìó øìýĆì÷ìĕúô øÿ״ôø ðìü ôù ýú״ì ûìýþ ïìüðôðìùô 
ýôĀìþô üìîסìùô ĉĀôüôô PELARGONIUM ROSEUM WILLD  ìó ״ôýúíô óôČðĄìîôô 
øñùþú÷ îì öôý÷úþì״úô úüïìùôöĒ ðìü þìüöôíô üìîסìùô ĉĀôüôô ôýþñ״ýú÷Ąÿðì øñíúĄìð.  

Ôù úøô÷üú íì ôùúíìþ ïôüôĀþì, íìüúô íì÷ìùð íìüðúĄþìùô ýôĀìþô üìîסìù״úô 
ĉĀôüôô ôýþñ״ýú÷Ąÿðì ċö óÿøüì þìðץôץúþ״ú ïÿóìüúùôðì Ąÿð. Ðìü ùìþôĔì øìĆ÷ÿø 
öìüðì Ąÿð, öô ïô÷āúö״ú øñþìîúùìùð íìüúô þúóì ùìøÿðìùô ôù öúøûúùñùþ״úñ, öô 
ýôĀìþô þìüöôíô üìîסìùô ĉĀôüôüú ûìýþ øñýúóìð, øÿýúôðìþ ùìøúċð. Ôù āúýôċþô 
ïô÷āúö״úüú íì ôùúíìþ ïôüôĀþì, üìîסìùô ĉĀôüôô PELARGONIUM ROSEUM WILLD  
íú ïô÷āúöô ĀìĆú÷öìüðìĄÿðì îì ïô÷āúöô þìíôôô ÐìĄþô Øôüúù öúüöìüð öìüðì Ąÿð. 

Íìüúô ôĔüúô ôù ìøì÷ üìîסìùô ĉĀôüĒ íú ïô÷āúö íú þìùúýÿíôċþô 10:1 ïôüôĀþì 
Ąÿð. Íú ôýþôĀúðì ìó úøñāþìöÿùìöô øìïùôþĒ ïô÷āúö îì üìîסìùô ĉĀôüĒ øÿððìþô 30 
ðìץôץì ðìü ״ìüúüìþô 15-20úÝ úøñóôĄ ðúðì Ąÿð. Ýôûìý, íú ôýþôĀúðì ìó Āô÷þüô 
µäÚÞ½ þì״þô þìĆýôüô ĀôĄúü üìîסìùô ĉĀôüĒ ìó ïô÷āúö Ĕÿðú öìüðì Ąÿð. 

Íìüúô øÿìõċù ùìøÿðìùô þìĆýôüô ïô÷āúö íì ìðýúüíýôċô öôý÷úþì״úô þìüöôíô 
üìîסìùô ĉĀôüĒ, ÌÖ-ô ùìøÿùì״ú þìץ״ôץĄìîìùðì ûñĄ ìó öúüöìüð îì ûìý ìó öúüöìüð ðìü 

øÿîúĀôץì íú ìðìíôČþ [4 ý.6] øÿìõċù ïìüðôð. ÙìþôĔì״ú ðìü üìýøô 1 ûñĄùô״úð öìüðì 
Ąÿðììùð.  

Þìîüñ öô, ìó ùìþôĔì״úô öúüô ô÷øĒ íìüøñúċð, ïô÷āúöô øì״ì÷÷ôô ÐìĄþô Øôüúù 
íú ċö øôץðúüô ùìóìüüìý ÌÖ-ô ùìøÿùì״úô þìץ״ôץĄìîìùðìô üìîסìùô ĉĀôüôô 

PELARGONIUM ROSEUM WILLD  -üú öìø øñùìøúċð. ÞìסõôüČíôô ùôĄúùðô״ìùðìô 
āôøôċîôô ÌÖ ìó úù Ąì״úðìþ øñðô״ìð, öô øôץðúüô öúøûúùñùþ״úô þìüöôíô ôù üìîסìù, 
öô ðúüúô āúýôċþô öôý÷úþìïĒ øñíúĄìùð, íì ץìðüô ùìóìüüìý öìø ïìüðôðììýþ. 

 

 
Üìýøô 1 - ÞìסõôüČíôô ÌÖ-ô üìîסìùô ĉĀôüôô PRW ״ìùïúøô öúüöìüð íú ïô÷āúöô 

ÐìĄþô Øôüúù 

éóúϲ: Ì-1, Î-1, Ý-1, D-1, Ñ-1 ¬ ùìøÿùì״úô üìîסìù״úô ĉĀôüôô íú ïô÷āúö 
öúüöìüðùìĄÿðì (Ĕìðîì÷ô 81); Ì-2, Î-2, Ý-3, D-2, Ñ-2 - ùìøÿùì״úô üìîסìù״úô ĉĀôüôô 
ûìý ìó öúüöìüð íú ïô÷āúöô ÐìĄþô Øôüúù. 
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Íìüúô øÿìõċù ùìøÿðìùô þìĆýôüô ïô÷āúöô ĀìĆú÷öìüðìĄÿðì íì øôץðúüô 
öúøûúùñùþ״úô ýúāþô ĉĀôüôðúĄþì Ìé-ô üìîסìùô öúüöìüðïìüðôðì øÿìõċù öìüðì Ąÿð 
(üìýøô 2). 

  
Üìýøô 2 - ÞìĆýôüô ïô÷āúöô ĀìĆú÷öìüðìĄÿðìô øì״ì÷÷ôô ÐìĄþô Øôüúù íì 

ùôĄúùðô״ìùðìô Ìé 
 
Ðìü ùìþôĔìô ôù þì״÷ô÷ (üìýøô 2) øÿìõċù öìüðì Ąÿð, öô ûìý ìó öúüöìüð íú 

ïô÷āúöô ĀìĆú÷öìüðìĄÿðì üìîסìù״úô ĉĀôüôô PELARGONIUM ROSEUM WILLD 
Ìé-ô āÿðüú óôČð øñùìøúċùð. ÓôČðĄìîôô סì÷ôóìþô öúøûúùñùþ״úô øìüíÿþ íì ĉĀôü״ú íì 
öú״ôĄČíôô סì÷ôóìþô öôý÷úþì״úô þìüöôíô üìîסìùô ĉĀôüĒ øÿýúôðìþ øñùìøúċùð. 

Íìüúô øÿìõċù ùìøÿðìùô Ĕìí״ì״úô ĀôóôöôĊ āôøôċîôô þìĆýôüô ýúüíýôúùôô 
ïô÷āúö íì üìîסìùô ĉĀôüĒ íú ôýþôĀúðì ìó þìüôץìô þì״÷ô÷ô ìþúøĒ ìðýúüíýôúùôô 
þìüöôíô āôøôċîôô ïô÷āúöô ÐìĄþô Øôüúù ôðñùþôĀôöìþýôċ öìüðì Ąÿð.  

ÙìþôĔì״úô þì״÷ô÷ô ýôĀìþĒ îì øôץðúüôô øìöüú îì øôöüúĉ÷ñøñùþ״úô þìüöôíô 
ïô÷āúöô ÐìĄþô Øôüúù ðìü Ĕìðîì÷ô 2 ûñĄùô״úð ïìüðôðììýþ. 

 
Æìðîì÷ô 2. Øìöüú îì øôöüúĉ÷ñøñùþ״úô þìüöôíô ïô÷āúöô øì״ì÷÷ôô ÐìĄþô Øôüúù 

é÷ñøñùþ״ú, % 

Ca Al  Si Fe K  Na Mg Mn  Ni  Co Ti  V 

2 >5 >5 3 0.7 0.1 1.5 0.015 0.003 0.0007 0.3 
0.00

7 

Cr Mo  Cu Pb Ag Zn B Ba Sr Li  *X   

0.0005 0.0001 0.003 0.005 0.002 0.005 0.005 0.05 0.01 0.002 0.0015  

éóúϲ: á ֜ - øôöüúĉ÷ñøñùþ״úô ùúøìĆ÷ÿø. 
 
Þìîüñ öô, ìó ùìþôĔì״úô þì״÷ô÷ô ìþúøĒ-ĉøôýôúùĒ íìüøñúċð, ìýúýô øìöüú 

ĉ÷ñøñùþ״úô þìüöôíô ïô÷āúöô øì״ì÷÷ôô ÐìĄþô øôüúùüú Al, Si, Fe, Ca, Mg, Na îì Ö 
þìĄöô÷ øñðô״ìùð.  

Ìó ùìþôĔì״úô íìðìýþúîìüðìĄÿðìô ô÷øĒ íì āÿ÷úýìñ úøìðìù øÿøöôù ìýþ, öô ðìü 
üìîìùðô ðÿü ùìøÿðìùô öúøûúùñùþ״úô āúýôċþô öôý÷úþìïôðúĄþìô þìüöôíô ùìøÿùì״úô 
üìîסìù״úô ĉĀôüôô PRW ùìþìù״ú ״úðôýìô ìðýúüíýôċ, ôùăÿùôù āôøúýúüíýôċ ùôó 
øñïÿóìüìð. 

Üìîìùðô āñøúýúüíýôċ øñþìîúùìð ìó ״ôýúíô þìĆýôüô øÿþìץúíô÷ìô ûìõîìýþìïô״úô 
øñþì÷״úô ôĄץúüĒ îì ôĄץúüóìøôùĒ ðìü øÿîúĀôץì íú üñìöýôċô āôøôċîôô óñüôù 
ïÿóìüìð: 

1. ÞìĆýôüô öôý÷úþì״úô þìüöôíô üìîסìù״úô ĉĀôüĒ íú ôúù״úô øñþì÷״úô ôĄץúüĒ. 

R ¬ COOH  Ar ¬ OH + 2 Me+ = R ¬ COOMe Ar ¬ OMe + 2H+ 

62,4

64,78
65,37

66,72

61,25
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2. ÞìĆýôüô öôý÷úþì״úô þìüöôíô üìîסìù״úô ĉĀôüĒ íú ôúù״úô øñþì÷״úô 
ôĄץúüóìøôùĒ. 

2R ¬ COOH 2Ar ¬ OH+2Me 2+=(R ¬COO)2Me  (ArO) 2Me+4H + 

 Íìüúô þìýðôץ ïÿóìĄþìùô üìîìùðô āôøúýúüíýôċ, ïô÷āúöô öúüöìüðĄÿðì íú 
ôýþôĀúðì ìó øì״÷ÿ÷ô 70% ĉþìùú÷ ĉöýþüìöýôċô āÿùÿö öìüðì Ąÿð. éöýþüìöþô 
 ÿ÷ô 0,1ù ÙÝl öúüöìüð ïìüðôð. Ôù þñāùôöìô÷״úýô÷öìüðìĄÿðì íú ôýþôĀúðì ìó øì״
ôĔüúôĄô öúü íúôýô ״ôðüú÷ôó Ąÿðìùô ùìøìö״úô öôý÷úþì״úô þìüöôíô üìîסìùô ĉĀôüĒ 
øñïìüðìð. 

ÍìĆð ìó ôĔüúô ôù ìøì÷ íú ôýþôĀúðì ìó ā÷úüúĀúüø ĉöýþüìöþô ״úýô÷öìüðìĄÿðì 
öúüöìüð ïìüðôð. Ðìü ùìþôĔìô ăÿùôù öúüöìüð úøñāþìô üñìöýôúùĒ íì ðÿ ץôýø: 
úüïìùôöĒ îì סìõüôúüïìùôöĒ Ĕÿðú øñïìüðìð. פôýøô úüïìùôöĒ (ץôýøô ā÷úüúĀúüøô) -üú 
ìó ץôýøô סìõüôúüïìùôöĒ Ĕÿðú ùìøÿðì, úùüú þú ״ìĔøô øôùôøì÷Ē íÿסüúùĒ ùìøÿðñø. 

Öúùýñùþüìþô ״úýô÷öìüðìĄÿðì íú ôýþôĀúðì ìó íüúøĀñùú÷ô öìíÿð ðìü ýìþ״ô 
öúĎìóô āüúøìþúïüìĀĒ þì״÷ô÷ô ýôĀìþĒ ïìüðôð îì øÿìõċù öìüðì Ąÿð, öô ìýúýô 
øúððì״úô ĔÿðúöìüðìĄÿðìüú öôý÷úþì״úô úüïìùôöĒ þìĄöô÷ øñðô״ìùð.  

Öúüöìüðô þñāùú÷úïôô þúóì ùìøÿðìùô üìîסìùô ĉĀôüĒ ìó öôý÷úþì״ú íìüúô ýìùúìþô 
ìþüôČþ ìó øìùĀôìþ āú÷Ē ùìíÿðì, þìþíôץô ìøì÷ôô úù ðìü íì÷ìùð íìüðúĄþìùô 
āúýôċþ״úô úüïìùú÷ôûþôöôô üìîסìù״úô ĉĀôüôô ôýþôĀúðìĄìîìùðì øÿýúôðìþ ùìøúċð.  

Ðìü ôù Ĕú ץìõð ùìøÿðìù óìüÿü ìýþ, öô üìîסìùô ĉĀôüôô þìüöôíô ìùĔôíìüô 
ïÿ÷úíĒ, öô ðìü ÞúĔôöôýþúù ûìüîìüôĄ öìüðì øñĄìîìð, ùôýíìþ íì ìùì÷úï״úô āÿð 
āúýôċþ״úô úüïìùú÷ôûþôöôô āÿíþìüüú ðúüìð. Ôùüú íì ôùúíìþ ïôüôĀþì ðìü ìýúýô ôù 
üìîסìùô ĉĀôüĒ ðìü ċöĔúċïĒ íú üìîסìù״úô ĉĀôüôô ċöăìùð ùúøïĘõô ïÿ÷ÿ ïôČ״ô 

ÞúĔôöôýþúù öúøûìóôþýôċô ìþüôČþôô ùìî ìó Ĕúùôíô øú öúüöìüð ïìüðôðììýþ [т ͫΦу]. Ðìü 

úċùðì ôýþñ״ýú÷ô ôù öúøûìóôþýôċô öúüöìüðĄÿðì øñþìîúùìð ðìü üÿĄðô ýìùúìþô ìþþúüĒ 
ðìü ÞúĔôöôýþúù ýì״øô āÿðüú ïÿóúüìð. 

Ôù úøô÷ĕú íúċð ìó Ĕúùôíô Îìóúüìþô öôĄúîìüóôô Æÿø״ÿüôô ÞúĔôöôýþúù íì 
ôùúíìþ ïôüôĀþì Ąÿðì, úôð íì üÿĄðô ýú״ìô ûìüîìüôĄô ìùĔôíìüô ïÿ÷úíĒ ăúüì״úô 
óìüÿüĒ ìùðñĄôðì Ąìîìð. 
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ÞÌ׳×Ô×Ô ÝÔàÌÞÄ ÎÌ ØÔפÐÚÜÔÔ ÖÚØÛÚÙÑÙÞ׳ÚÔ ÌÝÚÝÔÔ ÜÌÎנÌÙÔ éàÔÜÔÔ 

PELARGONIUM ROSEUM WILLD ÍÚ ßÝß×Ô áÜÚØÌÞÚÏÜÌàÔëÔ ÏÌÓ 

Ðìü øìץʦʣʘʠ ʤʘʟʢʫʨ ʤʘʲʣʫʤʦʪʠ ʪʘ״ʣʠʣʠ ʩʠʬʘʪ  ʚʘ ʤʠץʜʦʨʠ ʢʦʤʧʦʥʝʥʪ״ʦʠ ʘʩʦʩʠʠ ʨʘʚסʘʥʠ ʵʬʠʨʠʠ 

PELARGONIUM ROSEUM WILLD ʙʦ ʫʩʫʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʷʠ ʛʘʟ  ʧʝʰʥʠ״ʦʜ ʰʫʜʘʘʩʪ. Þìðץôץúþ״úô 

ýì״üúôô ðìü āúĔìïôô ĉöýûñüôøñùþì÷ôô µéĀôüúùúý½ ïÿóìüúùôðìĄÿðì ùôĄúù ðúð, öô ċöñ ìó øìýĆì÷ìĕúô 
øÿ״ôø ðìü ôù ýú״ì ûìýþ ïìüðôðìùô ýôĀìþô üìîסìùô ĉĀôüôô PELARGONIUM ROSEUM WILLD  ìó 
 ýú÷Ąÿðì״ìùô ĉĀôüôô ôýþñסúô úüïìùôöĒ ðìü þìüöôíô üìî״ôýúíô óôČðĄìîôô øñùþú÷ îì öôý÷úþì״

øñíúĄìð. Þì״÷ô÷״ú ùôĄúù ðúð, öô íñ öúüöìüðô ìïüúþñāùú÷úïĒ øôץðúüô øñùþú÷ óôČð ïìüðôðì, סì÷ôóìþô 
ýôþüúùñ÷÷ú÷, ïñüìùôú÷, ÷ôùú÷ñú÷ îì Ŭ ¬ þñüûôùú÷ öú״ôĄ øñČíìð. 

Öì÷ôðîúòìĕú: ʪʘ״ʣʠʣʠ ʩʠʬʘʪ, ʪʘ״ʣʠʣʠ ʤʠץʜʦʨ , ʨʘʚסʘʥʠ ʵʬʠʨ , ʭʨʦʤʘʪʦʛʨʘʬʠʷʠ ʛʘʟ , ʤʝʪʘʥʦʣ, 

ʢʠʩʣʦʪʘ״ʦʠ ʦʨʛʘʥʠʢ , ʭʝʤʦʩʦʨʙʩʠʷ. 

 

ʂɸʏɽʉʊɺɽʅʅʓʁ ʀ ʂʆʃʀʏɽʉʊɺɽʅʅʓʁ ɸʅɸʃʀɿ ʆʉʅʆɺʅʓʍ ʂʆʄʇʆʅɽʅʊʆɺ ʕʌʀʈʅʆɻʆ 

ʄɸʉʃɸ PELARGONIUM ROSEUM WILLD ʄɽʊʆɼʆʄ ɻɸɿʆɺʆʁ ʍʈʆʄɸʊʆɻʈɸʌʀʀ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ PELARGONIUM ROSEUM WILLD ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. ʇʦʣʝʚʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʦʧʳʪʥʦʤ ʭʦʟʷʡʩʪʚʝ çʕʬʠʨʦʥʦʩè, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʚ 

ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ PELARGONIUM ROSEUM WILLD ʠʟ-ʟʘ 

ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʤʝʥʪʦʣʘ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʚ ʧʦʣʫʯʘʝʤʦʤ ʵʬʠʨʥʦʤ ʤʘʩʣʝ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʙʝʟ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʣʠʯʝʩʪʚʦ ʤʝʥʪʦʣʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʮʠʪʨʦʥʝʣʣʦʣʘ, 

ʛʝʨʘʥʠʦʣʘ, ʣʠʥʦʣʝʦʣʘ ʠ Ŭ-ʪʝʨʧʠʥʦʣʘ ʩʥʠʞʘʝʪʩʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ, ʵʬʠʨʥʦʝ ʤʘʩʣʦ, ʛʘʟʦʚʘʷ 

ʭʨʦʤʘʪʦʛʨʘʬʠʷ, ʤʝʪʘʥʦʣ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, ʭʝʤʦʩʦʨʙʮʠʷ.  

 

QUALITATIVE AND QUANTITATIVE ANALYSIS OF THE MAIN COMPONENTS OF 

PELARGONIUM ROSEUM WILLD ESSENTIAL OIL USING GAS CHROMATOGRAPHY  

The article presents the data of qualitative and quantitative analysis of the main components of 

PELARGONIUM ROSEUM WILLD essential oil by gas chromatography. Field studies conducted in the Efironos 

pilot farm showed that one of the most important problems in this area is the decrease in the quality of 

PELARGONIUM ROSEUM WILLD essential oil due to an increase in the content of menthol and organic acids in 

the resulting essential oil. The analysis showed that without agrotechnological treatment, the amount of menthol 

increases, and the concentration of citronellol, geraniol, linoleol and Ŭ-terpinol decreases. 

Key words: qualitative analysis, quantitative analysis, essential oil, gas chromatography, methanol, organic 

acids, chemisorption. 

 

ʄʘʲʣʫʤʦʪ ʜʘʨ ʙʦʨʘʠ ʤʫʘʣʣʠʬʦʥ: ʀʙʨʦϲʠʤʟʦʜʘ ɼʠʣʰʦʜ ʕʤʦʤ - ʜʦʢʪʦʨʠ ʠʣʤ״ʦʠ ʭʠʤʠʷ, ʠ.ʚ. ʧʨʦʬʝʩʩʦʨʠ 
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ßÐÖ 638.1+638.124.2 (575.31) 
ÌàÓÚÔäß ÜÔÎÚÆÔ ÚÔ×ÌÔ ÓÌÙÍÊÜ ÎÌ ÞßáØÏßÓÚÜÔÔ ØÚÐÌÜÓÌÙÍÊÜ 

ÐÌÜ äÌÜÚÔÞÔ ÞÚÆÔÖÔÝÞÚÙÔ äÔØÚ×Ä 
 

äìüôûúî Ì.Ü. 
ØÐÞ µÖú÷÷ñĔô úøĘóïúüôô ùúĕôċô Øìýþăúĕ½ 

 

ÌĀóúôĄ îì üôîúô̢ úô÷ìô óìùíư̈ô ìýì÷ ìó øÿô̟øþìüôùô óúþô úùú̟ îúíìýþì ìýþ. 

Þìĕėôėúþô ïÿóìüúùôðìô øú ùôĄúù ðúð, öô ìĀóúôĄ îì ôùöôĄúĀ ìó óúþô óìùíĘüúùô 
ìýì÷, øìùíìô āĘüúöì, þÿāøïÿóúüôô øúðìüóìùíĘüúù îì ìó øìîĔÿð ùìíÿðìù Č ðìüìĔìô 
íñøúüôĕúô ýôüúċþôîÿ ôùîìóôúùĒ îúíìýþì ìýþ [2, ý.19; 3, 111]. 

Éÿîîìþùúöôô úô÷ìĕúô óúþĕúô óìùíĘüô ìýì÷üú ðìü þìĕėôėúþô āÿð ìó üĘõô 
Ąÿøúüìô Ąúùĕúô óìùíĘüô öúüĒ ðúĄþì, þÿāøïÿóúüôô ĄìíúùìüĘóôô øúðìüóìùíĘü ðìü 
Ąúùĕú íì ôùúíìþ ïôüôĀþñø. 

Ðôùìøôöìô ìĀóúôĄ îì ėÿîîìþùúöôô úô÷ìĕúô óìùíĘüüú ìó úĎúóô øúĕô øìüþ þú 
úĎúóô ôĊ÷, ċĆùñ ðìü ðìîüìô ôùöôĄúĀô øìöýôøì÷ôô úô÷ìĕúô óìùíĘü îì úøúðìïôô úùĕú 
íì ĄìĕðĔìøĆöÿùôô ìýúýĒ íì ĕôýúí ïôüôĀþñø.  

Ðìü ìîîì÷ô þìĔüôíì, öô ìó Ĕìðîì÷ô Ĝ 1 øìĆ÷ÿø ìýþ, ėÿîîìþùúöôô úô÷ìĕúô 
óìùíĘüúù ðìü ïÿüĘĕĕúô ùìóúüìþĒ (óìùíĘüúùô øìĕì÷÷Ē) îì ïÿüĘĕĕúô þìĔüôíìîĒ 
(óìùíĘüúùô óúþĒ) Āìüėô óôČð íì ùìóìü ùìüìýôð (ìó 4,21 þú 5,16 Ąúù). Ûìý ìó 12 üĘó 22 
øìüþ, ėÿîîìô úô÷ìĕúô óìùíĘüô óúþô öìüûìþĒ 7,05 Ąúù, íìöĀìýþ 6,91 Ąúù, óìùíĘüúùô 
øìĕì÷÷ôô ùìóúüìþĒ 6,87 Ąúù íÿð. Éÿîîìô úô÷ìô óìùíĘüô ėìîėúóôüú 6,75 Ąúù þìĄöô÷ 
ðúð, öô þìėüôíìù íú ïÿüĘĕô óìùíĘüúùô ùìóúüìþĒ ċö āñ÷ íÿðì, ðìü ôþú÷ČîĒ 5,09 Ąúù 
íÿð, öô íì þìîüô ùìóìüüìý ùôýíìþ íì ïÿüĘĕô óìùíĘüô ùìóúüìþĒ 26% ûìýþ øñíúĄìð. 
ÌĀóúôĄô ėÿîîì ðìü úô÷ìĕúô öìüûìþĒ 102,1 Āúôó îì ðìü íìöĀìýþ 100,5 Āúôó øÿĄúĕôðì 
ïìüðôð.  

 
Æìðîì÷ô Ĝ 1. Ðôùìøôöìô ėÿîîìþùúöôô úô÷ìĕúô óìùíĘüô óúþĕúô  
ïÿùúïÿù ðìü Ąìüúôþô ÞúĔôöôýþúùô äôøú÷Ē (ėÿîîì ðìü Ąúù) 

ÜĘóô 
íìĕô-
ýúíïô-
üĒ 

ÙôĄúù-
ðúðĕúô 
úøúüĒ 

Óúþĕúô óìùíĘüô ìýì÷ 

ÖìüûìþĒ ÉìîöúóĒ ÍìöĀìýþ Ôþú÷ČîĒ 
Øìĕì÷÷Ē 
(ùìóúüìþĒ) 

10.03 M¹m 5,16¹0,03 4,52¹0,1 5,09¹0,15 4,21¹0,2 5,05¹0,1 

22.03 M¹m 7,05¹0,02 6,75¹0,15 6,91¹0,17 5,09¹0,2 6,87¹0,15 

02.04 M¹m 8,48¹0,02 7,23¹0,15 7,39¹0,16 7,18¹0,1 7,56¹0,12 

14.04 M¹m 11,07¹0,14 9,46¹0,13 10,00¹0,17 9,31¹0,2 10,02¹0,16 

26.04 M¹m 13,25¹0,11 11,78¹0,2 12,10¹0,18 10,65¹0,15 11,85¹0,18 

08.05 M¹m 15,04¹0,04 13,23¹0,16 13,15¹0,13 13,16¹0,15 13,13¹0,15 

20.05 M¹m 15,92¹0,1 14,76¹0,2 14,35¹0,18 14,27¹0,2 15,04¹0,12 

02.06 M¹m 16,03¹0,05 15,12¹0,2 15,02¹0,13 16,02¹0,1 15,75¹0,16 

14.06 M¹m 15,07¹0,09 13,88¹0,16 15,00¹0,2 15,12¹0,15 14,35¹0,12 

26.06 M¹m 14,34¹0,2 13,05¹0,16 13,80¹0,17 14,09¹0,14 13,87¹0,16 

08.07 M¹m 12,87¹0,16 11,67¹0,13 12,32¹0,2 11,05¹0,18 12,08¹0,15 

 
Ðôùìøôöìô ôùöôĄúĀ îì þìøúĊ÷ô ìĀóúôĄô úô÷ìĕúô óìùíĘüô þìĕėôėĄìîìùðì ðìü 

ìûüñ÷ îì øìõ ùôó þìü̊ôíìù íì ì̟øúù þìùúýÿíô øú̟ô øìüþ üúýþ úøìð. Ðìü ðìîüìô 

ôùöôĄúĀô ìýúýĒ 02.06 ùìþôĔìô øìöýôøì÷ôô 16-Ąúùìüú ðìü Ąúùóðìĕ ăúüăĘíìĕúô 
óìùíĘüðúü óìùíĘüúùô óúþĕúô öìüûìþĒ îì ôþú÷ČîĒ íì ðìýþ úîìüðìùð. Óúþô ôþú÷ČîĒ ðìü 
úù îìėþ ėÿîîìþüú ðìü 16 Ąúù íì ðìýþ úîìüð, ìøøú ùúîúíìýþì ìó ðúĄþìùô ùìý÷ĕúô 
ýñüĄÿøúü, øìĕýÿ÷ùúöôìĄ ùôýíìþ íì óìùíĘüúùô öìüûìþĒ öìø íÿð.  

Ìó ôù Ĕôĕìþ, þÿāøïÿóúüôô øúðìüóìùíĘü ìó ĕìĔøô þÿāøðúù îì øôėðúüô ėÿíÿüĕúô 
þÿāøïÿóìü, íì Ďìõü ìó úù, ìó ìî÷úð, øÿĕ÷ìþô þìĎõôüČíôô øúððìĕú ðìü úüïìùôóø, 
óìùíĘüúùô íúýôĀìþô Čüôðôĕìùðìô ïôüðô øúðìüóìùíĘü, āĘüúöì îì Ąìüúôþĕúô ðôïìü 
îúíìýþìïĒ ðúüìð. 
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Ðìü úĎúóô ôĊ÷ (08.07) ėÿîîìô úô÷ìĕúô óìùíĘüúùô öìüûìþĒ, íìöĀìýþ îì øìĕì÷÷Ē 
(ùìóúüìþĒ) þìėüôíìù ċöāñ÷ì íÿðì, øÿþìùúýôíìù 12,87; 12,32 îì 12,08 Ąúùüú þìĄöô÷ 
øñðúð. Ðìü ôù ðìîüì ėÿîîìô úô÷ìô ėìĀėúóĒ 11,67 Ąúù îì ôþú÷ČîĒ 11,05 Ąúùüú þìĄöô÷ 
øñðúð. 

Æôĕìþô úøĘóôĄô øôėðúüô þÿāøïÿóúüôô øúðìüóìùíĘüúùô óúþĕúô ïÿùúïÿù îì 
óìùíĘüúùô øìĕì÷÷Ē ðìü Ąìüúôþô ÞúĔôöôýþúùô äôøú÷Ē íú ÿýÿ÷ô þìĕėôėôô 
öúüöìüðìô ú÷ôøúùô Üúýýôċ ðìü ðìîüìô þìĕėôėúþĒ íìĆðô ĕìü 12 üĘó (ìó øúĕô øìüþ þú 
øúĕô ôĊ÷) þìĔüôíìĕúô ô÷øĒ ïÿóìüúùôðì Ąÿð. 

ÆìüìČùô þÿāøïÿóúüôô øúðìüóìùíĘüúùô óúþĕúô ïÿùúïÿù îì óìùíĘüúùô øìĕì÷÷Ē 
íì ĕôýúíô øôČùì ðìü Ĕìðîì÷ô Ĝ 2 ùôĄúù ðúðì Ąÿðììýþ. ãĒ āñ÷ñ, öô ðìü Ĕìðîì÷ô Ĝ 2 
ðôðì øñĄìîìð, ðìü üĘóô 10-ÿøô øìüþ øúðìüóìùíĘüô óúþô öìüûìþĒ þú 560 ìðìð ðìü ċö 
ĄìíúùìüĘó þÿāø ïÿóúĄþììýþ, öô ìó ĕìøì óôČð øñíúĄìð.  

 
Æìðîì÷ô Ĝ 2. Þÿāøïÿóúüôô ċöĄìíúùìüĘóìô øúðìüóìùíĘüúùô óúþĕúô  

ïÿùúïÿù ðìü Ąìüúôþô ÞúĔôöôýþúùô äôøú÷Ē (ðúùì) 
ÜĘóô 
íìĕô-
ýúíïô-
üĒ 

ÙôĄúù-
ðúðĕúô 
úøúüĒ 

Óúþĕúô óìùíĘüô ìýì÷ 

ÖìüûìþĒ ÉìîėúóĒ ÍìöĀìýþ Ôþú÷ČîĒ 
Øìĕì÷÷Ē 
(ùìóúüìþĒ) 

10.03 M¹m 560,0¹20 535, 0¹13 541¹25 450¹15 558¹12 

22.03 M¹m 806,0¹16 796,0¹12 786¹14 684¹19 803¹19 

02.04 M¹m 1070¹17 1010¹18 1050¹34 960¹26 1005¹19 

14.04 M¹m 1309¹31 1157¹19 1190¹14 1170¹15 1204¹17 

26.04 M¹m 1640¹18 1350¹11 1300¹17 1200¹24 1360¹14 

08.05 M¹m 1500¹23 1280¹18 1330¹27 1376¹16 1300¹16 

20.05 M¹m 1580¹14 1320¹17 1490¹22 1480¹18 1404¹14 

02.06 M¹m 1650¹12 1442¹12 1548¹25 1590¹21 1500¹19 

14.06 M¹m 1560¹16 1170¹42,4 1550¹30 1430¹12 1240¹14 

26.06 M¹m 1380¹17 980,0¹22,8 1290¹18 1370¹16 1005¹14 

08.07 M¹m 1006¹21 860,0¹30,8 1001¹30 1200¹24 850¹19 

 
Ðìü ôù üĘó øÿþìùúýôíìù øúðìüóìùíĘüô øìĕì÷÷Ē 558 ìðìð, óúþô óìùíĘüúùô ìýì÷ô 

íìöĀìýþĒ 541 ìðìð, óúþô óìùíĘüúùô ìýì÷ô ėìîėúóĒ 535 ìðìð îì ôþú÷ČîĒ 450 ìðìð þÿāø 
ïÿóúĄþìùð. Ûìý ìó 12 üĘó (22-øô øìüþ) þÿāøïÿóúüôô øúðìüóìùíĘüúùô ĕìøìô óúþĕúô 
þìĕėôėúþĒ îì ùìóúüìþĒ ùôýíìþ íì ðìîüìô ìîîì÷ô þÿāøïÿóúüĒ (10-ÿøô øìüþ) 1,4-1,5 
øìüúþôíì óôČð øñíúĄìð. 

Ûìý ìó ċö øúĕô ùìóúüìþ (14-ÿøô ìûüñ÷) þÿāøïÿóúüôô ċöĄìíúùìüĘóìô 
øúðìüóìùíĘüô óúþô öìüûìþĒ ùìóìü íì þÿāøïÿóúüôô ðìîüìô ìîîì÷ (10-ÿøô øìüþ) 2,3 
øìüúþôíì Č 1309 ðúùì óôČð ïìüðôðììýþ. Óúþô ėìîėúóĒ ðìü ĕìøôù ĄìíúùìüĘó 2,2 
øìüúþôíì, Č 1157 ðúùì, óúþô íìöĀìýþ 2,2 øìüúþôíì Č 1190 ðúùì, óúþô ôþú÷ČîĒ 2,6 
øìüúþôíì, Č 1170 ðúùì îì óìùíĘüúùô ìýì÷ô øìĕì÷÷Ē 2,1 øìüúþôíì, þú 1204 ðúùì óôČð 
þÿāø ïÿóúĄþìùð. 

Þÿāøïÿóúüôô óôČðô øúðìüóìùíĘüô óúþô öìüûìþĒ, öô þú 1640 ðúùìüú þìĄöô÷ 
öìüð, ðìü 26-ÿøô ìûüñ÷ íì ăìĄø üìýôð. Ðìü ôù ĄìíúùìüĘó øúðìüóìùíĘüô øìĕì÷÷Ē 
1360 ðúùì, óúþô ėìîėúóĒ 1350 ðúùì, óúþô óìùíĘüô íìöĀìýþ þú 1300 ðúùì îì óúþô 
óìùíĘüô ôþú÷ČîĒ 1200 ðúùì þÿāø ïÿóúĄþìùð, öô Āìüėô þÿāøïÿóúüôô øúðìüóìùíĘüô 
ėìîėúóĒ ùôýíìþ íì øìĕì÷÷Ē ĕìøìïĒ 10 ðúùìüú Āìüú ïôüôĀþ. Óúþô óìùíĘüô ìýì÷ô 
ôþú÷ČîĒ ðìü ôù ĄìíúùìüĘó 1200 ðúùì þÿāø ïÿóúĄþ, öô ùìóìü íì óúþô öìüûìþĒ 440 ðúùì, 
Č āÿð 26,8 % îì ùôýíìþ íì óìùíĘüô ìýì÷ô øìĕì÷÷Ē 160, Č āÿð 11,7% öìø ìýþ. 

Ðìü ìîîì÷ô øúĕô øìõ øôėðúüô þÿāøïÿóúüôô óìùíĘüúùô óúþô öìüûìþĒ (140 
ðúùì), íìöĀìýþ (30 ðúùì), ėìîėúóĒ (70 ðúùì) îì óìùíĘüúùô øìĕì÷÷Ē (60 ðúùì) öìø 
ïìüðôðì, þÿāøïÿóúüôô óìùíĘü óúþô ôþú÷ČîĒ íì øôėðúüô 176 ðúùì (1376), Č āÿð 12,7% 
óôČð ïìüðôð. Ýìíìíô öìø ïìüðôðìùô þÿāøïÿóúüôô øúðìüóìùíĘüúùô öìüûìþĒ, íìöĀìýþ 
îì ėìîėúóôĊ øìĕì÷÷Ē ðìü ôù ĄìíúùìüĘó ðìü úù ìýþ, öô ðìü þìíôìþ ĄìĕðĔÿðúöÿùôô 
üìýþìùôĕú íì øÿððìþô ċöăìùð üĘó öìø øñïìüðìð. Ìó ôù üĘ, øôėðúüô þÿāøïÿóúüôô 
øúðìüóìùíĘüúù ùôó öìø øñĄìîìð. ØúðìüóìùíĘüô óúþô ôþú÷ČîĒ, öô þú ôù øÿððìþ ìó 




