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Ô×Ø ÎÌ ÔÙÙÚÎÌÞÝÔë 
ÍÌáäÔ Ô×ØÇÚÔ ÏÑÚ×ÚÏÄ ÎÌ ÞÑáÙÔÖÄ 

Øÿìýýôýô øìĔì÷÷ì: 
ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

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

ÝÌÜØßÇÌÜÜÔÜ: 

Ôøúøóúðì 

ØÿĕìøøøìðĊýÿĀ 

Ýìõðì÷Ē 

Ðúöþúüô ô÷øĕúô Āô÷ú÷úïĒ, ûüúĀñýýúü, ìöìðñøôöô Ìöìðñøôċô ô÷øĕúô Æÿøĕÿüôô 
ÞúĔôöôýþúù, üñöþúüô ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

ØßÚÎÔÙÔ  ÌÎÎÌ×Ô ÝÌÜØßÇÌÜÜÔÜ: 

ÝìĀìüøìøìðúî 
ÝìĀìüøìøìð 
ØÿíúüìöĄúñîôă 

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

ØßÚÎÔÙÚÙÔ ÝÌÜØßÇÌÜÜÔÜ: 
Ì÷ôðúðúî ÍìāĄôðúð 
Ì÷ôðúðúîôă 
 
Öúøô÷úî Úðôùì 
Öúøô÷úîôă 

Ùúøóìðô ô÷øĕúô ïñú÷úïôċ îì øôùñüì÷úïôċ, ðúþýñùþô öìĀñðüìô øôùñüì÷úïôċ îì 
ûñþüúïüìĀôċ, øÿúîôùô ðñöìùô Āìöÿ÷þñþô ïñú÷úïôċô ÐúùôĄïúĕô øô÷÷ôô 
ÞúĔôöôýþúù 
Ðúöþúüô ô÷øĕúô þñāùôöĒ, ûüúĀñýýúüô öìĀñðüìô ïôðüúïñú÷úïôċ îì ïñú÷úïôċô 
øÿĕìùðôýôô Āìöÿ÷þñþô ïñú÷úïôċô ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

 
ÇÌÕÌÞÔ ÞÌÇÜÔÜÔë: 

Îì÷ôñî äìüôĀ 
àìõóÿ÷÷úñîôă 

Ðúöþúüô ô÷øĕúô ïñú÷úïôċ îì øôùñüì÷úïôċ, ô.î. ûüúĀñýýúü, ðñöìùô Āìöÿ÷þñþô 
ïñú÷úïôċô ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

Öúíÿ÷ôñî Óìõùì÷úíÿððôù 
Îì÷ôñîôă 

Ðúöþúüô ô÷øĕúô þñāùôöĒ, ûüúĀñýýúü, ÿóîô îúíìýþìô ÌÔ ÆÞ, ðôüñöþúüô 
Ôùýþôþÿþô øìýĆì÷ìĕúô úí, ïôðüúĉùñüïñþôöì îì ĉöú÷úïôċô ÌÔ ÆÞ 

Ìíðÿüìĕôøúî Ýìðüôððôù 
ëøôùúîôă 

Ðúöþúüô ô÷øĕúô ïñú÷úïôċ îì øôùñüì÷úïôċ, ûüúĀñýýúüô öìĀñðüìô ïñúïüìĀôċô 
þìíôôô Āìöÿ÷þñþô ïñúĉöú÷úïôċô ÐúùôĄïúĕô ðìî÷ìþôô áÿĔìùð íì ùúøô Í. 
ÀìĀÿüúî  

Öìüôøúî àìüĄñð 
Çô÷ú÷úîôă  

Ðúöþúüô ô÷øĕúô ĀôóôöìĊ øìþñøìþôöì, ûüúĀñýýúüô öìĀñðüìô ïñú÷úïôċ îì 
ôöþôĄúĀô ÖÖà-ô Āìöÿ÷þñþô ïñú÷úïôċô ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

ßýÿûìñî äñõĄñùì÷ć 
éĄøìùíñþúîôă 

Ðúöþúüô ô÷øĕúô ïñú÷úïôċ îì øôùñüì÷úïôċ, ûüúĀñýýúü, āúðôøô ûñĄíìüô ô÷øôô 
ÔÚØÞÓ Æÿøĕÿüôô ÉôüĎôóôýþúù 

Çìöôøúî àôüðìîý 
áú÷ôėúîôă 

Ðúöþúüô ô÷øĕúô ïñú÷úïôċ îì øôùñüì÷úïôċ, ûüúĀñýýúüô öìĀñðüìô ïñú÷úïôċ îì 
øñùñĔøñùþô øìĆðìùÿ þñāùôöìô ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

Ôöüúøúî Ôýøúùėÿ÷ 
Ôýþìøúîôă  

Ðúöþúüô ô÷øĕúô þñāùôöĒ, ûüúĀñýýúüô öìĀñðüìô øñ÷ôúüìþýôċ, þìĔðôðýúóĒ îì 
ĕôĀóô óìøôùô ÐúùôĄïúĕô ìïüìüôô ÞúĔôöôýþúù íì ùúøô ä.äúĕþñøÿü 

Üÿóôñî Æÿüì 
Üìĕôøùìóìüúîôă 

Ðúöþúüô ô÷øĕúô þñāùôöĒ, ûüúĀñýýúüô öìĀñðüìô öôøôČô þìþíôėôô ÐúùôĄïúĕô 
øô÷÷ôô ÞúĔôöôýþúù 

Ýìøôāúî äúùìîüĘó 
Üìĕôøúîôă 

Ðúöþúüô ô÷øĕúô þñāùôöĒ, ûüúĀñýýúüô öìĀñðüìô öôøôČô ûìõîìýþìĕúô 
öì÷úùøú÷ñöÿ÷ìîĒ îì þñāùú÷úïôċô öôøôČôô ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

Úýûìùúîì Ùìüôøì 
Öìòñùúîùì 

Ðúöþúüô ô÷øĕúô ïñú÷úïôċ îì øôùñüì÷úïôċ, ýìüāúðôøô ô÷øôô úóøúôĄïúĕô 
ûì÷ñúùþú÷úïôċ îì ýþüìþôïüĀôċô Ôùýþôþÿþô ïñú÷úïôċ, ýúāþøúùô íì óìøôùĔÿùíĒ 
þúíúîìü îì ýñõýøú÷úïôċô ÌÔ ÆÞ 

Ýìíôüúî Ìíðÿîúĕôð 
Ìíðÿĕìøôðúîôă 

Ùúøóìðô ô÷øĕúô ïñú÷úïôċ îì øôùñüì÷úïôċ, øÿðôüô úóøúôĄïúĕô ûì÷ñúùþú÷úïôċ îì 
ýþüìþôïüĀôċô Ôùýþôþÿþô ïñú÷úïôċ, ýúāþøúùô íì óìøôùĔÿùíĒ þúíúîìü îì 
ýñõýøú÷úïôċô ÌÔ ÆÞ 

ÙôČóúî Ìùýúü Ýúĕôíúîôă Ùúøóìðô ô÷øĕúô ïñú÷úïôċ îì øôùñüì÷úïôċ, ðúþýñùþ, øÿðôüô öìĀñðüìô ïñúðñóôċô 
øÿĕìùðôýĒ îì āìüôþìöìĄôô Āìöÿ÷þñþô ýúāþøúù îì øñĆøúüôô ÐúùôĄïúĕô 
þñāùôöôô ÞúĔôöôýþúù íì ùúøô Ø.Ý. ÚýôøĒ 

Àìõüìþúî Øì÷ôöðúð 
Þúûú÷ìùïúîôă 

Ùúøóìðô ô÷øĕúô þñāùôöĒ, ðúþýñùþ, øÿðôüô öìĀñðüìô ïôðüúïñú÷úïôċ îì ïñú÷úïôċô 
øÿĕìùðôýôô Āìöÿ÷þñþô ïñú÷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. 

E-mail: vestnik-tnu@mail.ru 
Þñ÷.: (+992 37) 227-74-41 

Ô÷ø îì ôùùúîìþýôċ 
ÍìāĄô ô÷øĕúô ïñú÷úïĒ îì þñāùôöĒ 

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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ÙÌßÖÌ Ô ÔÙÙÚÎÌâÔë 
ÝÑÜÔë ÏÑÚ×ÚÏÔãÑÝÖÔá Ô ÞÑáÙÔãÑÝÖÔá ÙÌßÖ 

ßăüñðôþñ÷Ĉ òÿüùì÷ì: 
Þìðòôöýöôõ ùìĂôúùì÷Ĉùćõ ÿùôîñüýôþñþ 

Òÿüùì÷ úýùúîìù î 2014 ï. Îćāúðôþ 4 üìóì î ïúð. 
 

                                        Ï×ÌÎÙçÕ ÜÑÐÌÖÞÚÜ ÒßÜÙÌ×Ì: 

Ôøúøóúðì 

ØÿāìøøìðĊýÿĀ Ýìõðì÷ô  

Ðúöþúü Āô÷ú÷úïôăñýöôā ùìÿö, ûüúĀñýýúü, ìöìðñøôö Ìöìðñøôô ùìÿö Üñýûÿí÷ôöô 
Þìðòôöôýþìù, üñöþúü Þìðòôöýöúïú ùìĂôúùì÷Ĉùúïú ÿùôîñüýôþñþì  

ÛÑÜÎçÕ ÓÌØÑÝÞÔÞÑ×è Ï×ÌÎÙÚÏÚ ÜÑÐÌÖÞÚÜÌ:  

ÝìĀìüøìøìðúî 
ÝìĀìüøìøìð 
ØÿíúüìöĄúñîôă 

Ðúöþúü āôøôăñýöôā ùìÿö, ûüúĀñýýúü, ûüúüñöþúü ûú ùìÿöñ Þìðòôöýöúïú 

ùìĂôúùì÷Ĉùúïú ÿùôîñüýôþñþì  

ÓÌØÑÝÞÔÞÑ×Ô Ï×ÌÎÙÚÏÚ ÜÑÐÌÖÞÚÜÌ: 
Ì÷ôðúðúî ÍìāĄôðúð 
Ì÷ôðúðúîôă 
 
Öúøô÷úî Úðôùì 
Öúøô÷úîôă 

Öìùðôðìþ ïñú÷úïú-øôùñüì÷úïôăñýöôā ùìÿö, ðúĂñùþ öìĀñðüć øôùñüì÷úïôô ô 
ûñþüúïüìĀôô, óìøñýþôþñ÷Ĉ ðñöìùì ïñú÷úïôăñýöúïú Āìöÿ÷Ĉþñþì Þìðòôöýöúïú 
ùìĂôúùì÷Ĉùúïú ÿùôîñüýôþñþì 
Ðúöþúü þñāùôăñýöôā ùìÿö, ûüúĀñýýúü öìĀñðüć ïôðüúïñú÷úïôô ô ôùòñùñüùúõ 
ïñú÷úïôô ïñú÷úïôăñýöúïú Āìöÿ÷Ĉþñþì Þìðòôöýöúïú ùìĂôúùì÷Ĉùúïú ÿùôîñüýôþñþì 

 
ã×ÑÙç ÜÑÐÌÖâÔÚÙÙÚÕ ÖÚ××ÑÏÔÔ: 

Îì÷ôñî äìüôĀ 
àìõóÿ÷÷úñîôă 

Ðúöþúü ïñú÷úïú-øôùñüì÷úïôăñýöôā ùìÿö, ô.ú. ûüúĀñýýúüì, ðñöìù ïñú÷úïôăñýöúïú 
Āìöÿ÷Ĉþñþì Þìðòôöýöúïú ùìĂôúùì÷Ĉùúïú ÿùôîñüýôþñþì  

Öúíÿ÷ôñî Óìõùì÷úíÿððôù 
Îì÷ôñîôă 

Ðúöþúü þñāùôăñýöôā ùìÿö, ûüúĀñýýúü, ă÷ñù-öúüü. ÌÙ ÜÞ, ðôüñöþúü Ôùýþôþÿþì 
îúðùćā ûüúí÷ñø, ïôðüúĉùñüïñþôöô ô ĉöú÷úïôô ÌÙ ÜÞ 

Ìíðÿüìāôøúî Ýìðüôððôù 
ëøôùúîôă 

Ðúöþúü ïñú÷úïú-øôùñüì÷úïôăñýöôā ùìÿö, ûüúĀñýýúü öìĀñðüć Āôóôăñýöúõ 
ïñúïüìĀôô ïñúĉöú÷úïôăñýöúïú Āìöÿ÷Ĉþñþì áÿðòìùðýöúïú ïúýÿðìüýþîñùùúïú 
ÿùôîñüýôþñþì ôø. Í. ÏìĀÿüúîì 

Öìüôøúî àìüĄñð 
áô÷ú÷úîôă 

Ðúöþúü Āôóôöú-øìþñøìþôăñýöôā ùìÿö, ûüúĀñýýúü öìĀñðüć ïñú÷úïôô ô üìóîñðöô 
ØÛÔ ïñú÷úïôăñýöúïú Āìöÿ÷Ĉþñþì Þìðòôöýöúïú ùìĂôúùì÷Ĉùúïú ÿùôîñüýôþñþì   

ßýÿûìñî äñõĄñùì÷ć 
éĄøìùíñþúîôă 

Ðúöþúü ïñú÷úïú-øôùñüì÷úïôăñýöôā ùìÿö, ûüúĀñýýúü, îñðÿąôõ ùìÿăùćõ ýúþüÿðùôö 
âÌÔÔÓ Öćüïćóýöúõ Üñýûÿí÷ôöô 

áìöôøúî àôüðìîý 
áú÷ôöúîôă 

Ðúöþúü ïñú÷úïú-øôùñüì÷úïôăñýöôā ùìÿö, ûüúĀñýýúü öìĀñðüć ïñú÷úïôô ô 
ïúüùúþñāùôăñýöúïú øñùñðòøñùþì Þìðòôöýöúïú ùìĂôúùì÷Ĉùúïú ÿùôîñüýôþñþì 

Ôöüúøúî Ôýøúùöÿ÷ 
Ôýþìøúîôă 

Ðúöþúü þñāùôăñýöôā ùìÿö, ûüúĀñýýúü öìĀñðüć øñ÷ôúüìĂôô, üñöÿ÷ĈþôîìĂôô ô 
úāüìùć óñøñ÷Ĉ Þìðòôöýöúïú ìïüìüùúïú ÿùôîñüýôþñþì ôøñùô ä.äúāþñøÿüì 

Üÿóôñî Ðòÿüì 
Üìāôøùìóìüúîôă 

Ðúöþúü þñāùôăñýöôā ùìÿö, ûüúĀñýýúü öìĀñðüć ûüôö÷ìðùúõ āôøôô Þìðòôöýöúïú 
ùìĂôúùì÷Ĉùúïú ÿùôîñüýôþñþì 

Ýìøôāúî äúùìîüÿó 
Üìāôøúîôă 

Ðúöþúü þñāùôăñýöôā ùìÿö, ûüúĀñýýúü öìĀñðüć îćýúöúøú÷ñöÿ÷ċüùćā ýúñðôùñùôõ ô 
āôøôăñýöúõ þñāùú÷úïôô Þìðòôöýöúïú ùìĂôúùì÷Ĉùúïú ÿùôîñüýôþñþì 

Úýûìùúîì Ùìüôøì 
Öìòñùúîùì 

Ðúöþúü ïñú÷úïú-øôùñüì÷úïôăñýöôā ùìÿö, ï÷ìîùćõ ùìÿăùćõ ýúþüÿðùôö ÷ìíúüìþúüôô 
ûì÷ñúùþú÷úïôô ô ýþüìþôïüìĀôô Ôùýþôþÿþì ïñú÷úïôô, ýñõýøúýþúõöúïú 
ýþüúôþñ÷Ĉýþîì ô ýñõýøú÷úïôô ÌÙ ÜÞ 

Ýìíôüúî Ìíðÿîúāôð 
Ìíðÿāìøôðúîôă 

Öìùðôðìþ ïñú÷úïú-øôùñüì÷úïôăñýöôā ùìÿö, óìîñðÿĊąôõ ÷ìíúüìþúüôñõ 
ûì÷ñúùþú÷úïôô ô ýþüìþôïüìĀôô Ôùýþôþÿþì ïñú÷úïôô, ýñõýøúýþúõöúïú 
ýþüúôþñ÷Ĉýþîì ô ýñõýøú÷úïôô ÌÙ ÜÞ 

ÙôČóúî Ìùýúü Ýúāôíúîôă Öìùðôðìþ ïñú÷úïú-øôùñüì÷úïôăñýöôā ùìÿö, ðúĂñùþ, óìîñðÿĊąôõ öìĀñðüúõ 
ôùòñùñüùúõ ïñúðñóôô ô öìüþúïüìĀôô Āìöÿ÷Ĉþñþì ýþüúôþñ÷Ĉýþîì ô 
ìüāôþñöþÿüć Þìðòôöýöúïú þñāùôăñýöúïú ÿùôîñüýôþñþì ôøñùô Ø. Ý. Úýôøô 

Ïìõüìþúî Øì÷ôöðúð 
Þúûú÷ìùïúîôă 

Öìùðôðìþ þñāùôăñýöôā ùìÿö, ðúĂñùþ, óìî. öìĀñðüúõ ïôðüúïñú÷úïôô ô ôùòñùñüùúõ 
ïñú÷úïôô ïñú÷úïôăñýöúïú Āìöÿ÷Ĉþñþì Þìðòôöýöúïú ùìĂôúùì÷Ĉùúïú ÿùôîñüýôþñþì 

Òÿüùì÷ ûúðïúþìî÷ôîìñþýċ ö ôóðìùôĊ î 
Ôóðìþñ÷Ĉýöúø Ăñùþüñ ÞÙß. 

Ìðüñý Ôóðìþñ÷Ĉýöúïú Ăñùþüì:734025, 
Üñýûÿí÷ôöì Þìðòôöôýþìù, ï.ÐÿĄìùíñ, ûüúýûñöþ 

Üÿðìöô, 17. 

E-mail: vestnik-tnu@mail.ru 
Þñ÷.: (+992 37) 227-74-41 
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ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɼʀʅɸʄʀʂʀ ʃɽɼʅʀʂʆɺ  

ʉ çʊɪʇʃʓʄ ʃʔɼʆʄè ɺ ʆʉʅʆɺɸʅʀʀ 

 

ʂʘʨʠʤʦʚ ʌ.ʍ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ ʈʊ 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɺʚʝʜʝʥʠʝ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʜʠʥʘʤʠʢʠ ʛʦʨʥʦ-ʜʦʣʠʥʥʳʭ ʣʝʜʥʠʢʦʚ ʥʘ 

ʧʨʠʤʝʨʝ ʦʜʥʦʛʦ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʚ ɽʚʨʘʟʠʠ ï ʣʝʜʥʠʢʘ ʌʝʜʯʝʥʢʦ [1-5]. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ 

ʣʝʜʥʠʢʦʚ ʜʘʸʪ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ 

ʧʨʦʚʝʜʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠʭ ʜʠʥʘʤʠʢʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʢʨʝʧʣʝʥʠʶ ʦʩʥʦʚ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʜʠʥʘʤʠʢʦʡ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʬʘʢʪʦʨʘʤʠ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ.  

ɼʚʠʞʝʥʠʝ ʣʝʜʥʠʢʦʚ ʦʩʦʙʝʥʥʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʢʨʫʧʥʳʭ ʣʝʜʥʠʢʦʚ ï ʥʘ ʥʠʭ ʜʝʡʩʪʚʫʶʪ 

ʦʛʨʦʤʥʳʝ ʩʠʣʳ ʛʨʘʚʠʪʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʧʣʘʩʪʠʯʝʩʢʠʤ ʜʝʬʦʨʤʘʮʠʷʤ ʠʭ ʪʝʣ ʠ, ʚ ʫʩʣʦʚʠʷʭ 

ʫʢʣʦʥʦʚ ʛʦʨʥʦʛʦ ʨʝʣʴʝʬʘ, ï ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʜʚʠʞʝʥʠʶ. ɺ ʟʦʥʝ ʧʠʪʘʥʠʷ ʩʥʝʛ ʠ ʣʸʜ ʥʘʢʘʧʣʠʚʘʶʪʩʷ, 

ʘ ʚ ʟʦʥʝ ʘʙʣʷʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʪʘʷʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʦʤ ʙʘʣʘʥʩʘ ʤʘʩʩʳ ʣʝʜʥʠʢʘ [6,7]. 

ɺ ʨʘʙʦʪʝ [8] ʜʘʥ ʘʥʘʣʠʟ ʤʝʜʣʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʣʝʜʥʠʢʦʚ ʥʘ ʧʨʠʤʝʨʝ ʣʝʜʥʠʢʘ ʌʝʜʯʝʥʢʦ. ɼʣʷ 

ʘʥʘʣʠʟʘ ʜʚʠʞʝʥʠʷ ʚʳʙʨʘʥʘ ʪʨʸʭʩʣʦʡʥʘʷ ʤʦʜʝʣʴ ʝʛʦ ʩʪʨʦʝʥʠʷ. ʉʘʤʘʷ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ï ʚ ʚʠʜʝ 

ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʣʦʷ, ʧʣʠʪʳ. ʉʨʝʜʥʷʷ ʯʘʩʪʴ ï ʚʷʟʢʦʧʣʘʩʪʠʯʝʩʢʘʷ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʸʪʩʷ 

ʜʘʚʣʝʥʠʝʤ ʧʣʠʪʳ ʠ ʚʳʰʝʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʣʦʸʚ ʥʘ ʥʠʞʝʣʝʞʘʱʠʝ [6,7,8-10]. ʉʘʤʳʡ ʥʠʞʥʠʡ 

ʧʨʝʜʩʪʘʚʣʷʣʩʷ ʪʦʥʢʠʤ ʩʣʦʝʤ, ʩʦʩʪʦʷʱʠʤ ʠʟ ʪʚʸʨʜʳʭ, ʥʦ ʨʘʟʜʨʦʙʣʝʥʥʳʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʦʨʦʜ. 

ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʦʩʥʦʚʘʥʠʝ ʣʝʜʥʠʢʘ ʩʮʝʧʣʝʥʦ ʠ ʚʤʦʨʦʞʝʥʦ ʚ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʩʢʣʦʥʘ, ʪʘʢ ʯʪʦ 

ʧʨʠʥʠʤʘʣʠʩʴ ʩʪʘʪʠʯʝʩʢʠʝ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʜʚʠʞʝʥʠʷ ï ʩ ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʴʶ. ʕʪʦ ʩʣʫʯʘʡ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʪ.ʥ. çʭʦʣʦʜʥʦʛʦ ʣʴʜʘè ʚ ʦʩʥʦʚʘʥʠʠ ʣʝʜʥʠʢʘ, ʠ ʪʘʢʘʷ ʤʦʜʝʣʴ ʧʨʠʟʥʘʸʪʩʷ 

ʩʧʨʘʚʝʜʣʠʚʦʡ ʜʣʷ ʣʝʜʥʠʢʦʚ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʴʶ [10]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʨʷʜ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʛʨʘʥʠʮʝ ʦʩʥʦʚʘʥʠʷ ʣʝʜʥʠʢʘ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʨʥʦʛʦ 

ʩʢʣʦʥʘ ʠʟ-ʟʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʩʢʦʣʴʞʝʥʠʷ ʣʝʜʦʚʳʭ ʤʘʩʩ, ʣʦʢʘʣʴʥʳʭ ʫʜʘʨʦʚ, ʪʨʝʥʠʷ ʠ 

ʣʦʢʘʣʴʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʪʝʧʣʘ, ʘ ʪʘʢʞʝ ʧʦʜʟʝʤʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʣʸʜ ʪʘʝʪ ʠ ʚʦʟʥʠʢʘʝʪ ʚʦʜʥʘʷ 

ʧʨʦʩʣʦʡʢʘ [1,2,5,8-10]. ʂʨʦʤʝ ʪʦʛʦ, ʠʥʦʛʜʘ ʢ ʦʩʥʦʚʘʥʠʶ ʯʝʨʝʟ ʧʨʦʤʦʠʥʳ ʚ ʪʝʣʝ ʣʝʜʥʠʢʘ 

ʧʦʩʪʫʧʘʶʪ ʪʘʣʳʝ ʚʦʜʳ ʩ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ [5,9,10]. ʇʦʵʪʦʤʫ ʝʩʪʴ ʦʩʥʦʚʘʥʠʷ ʩʯʠʪʘʪʴ, ʯʪʦ ʚ ʮʝʣʦʤ 

ʨʷʜʝ ʩʣʫʯʘʝʚ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʤʦʜʝʣʴ ʜʚʠʞʝʥʠʷ ʣʝʜʥʠʢʦʚ ʩ çʪʸʧʣʳʤ ʣʴʜʦʤè ʚ ʦʩʥʦʚʘʥʠʠ [3,10]. 

ʀʤʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʪʘʢʦʡ ʪʨʸʭʩʣʦʡʥʦʡ ʤʦʜʝʣʠ ʩ ʚʦʜʥʳʤ ʧʨʦʩʣʦʝʤ ʚ ʦʩʥʦʚʘʥʠʠ ʣʝʜʥʠʢʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʭ ʜʚʠʞʝʥʠʝ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ.  

ʄʦʜʝʣʠ ʨʝʛʫʣʷʨʥʦ ʜʚʠʞʫʱʠʭʩʷ ʣʝʜʥʠʢʦʚ ʠ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʠʭ ʜʠʥʘʤʠʢʠ. ɼʚʠʞʝʥʠʝ 

ʣʝʜʥʠʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʠʣʳ, ʦʜʥʘ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʪʦʨʦʡ 

ʜʝʡʩʪʚʫʝʪ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʚʥʠʟ ʚʜʦʣʴ ʛʦʨʥʦʛʦ ʩʢʣʦʥʘ, ʩʠʣ ʪʨʝʥʠʷ ʠ ʩʮʝʧʣʝʥʠʷ ʪʝʣʘ ʩ 

ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ, ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʠʭ ʵʪʦʤʫ ʜʚʠʞʝʥʠʶ [6-8]. ʆʜʥʦ ʠʟ ʦʪʣʠʯʠʡ 

ʣʝʜʥʠʢʦʚ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʪʚʸʨʜʳʭ ʪʝʣ ʥʘ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʣʝʜʥʠʢʦʚ 

ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʡ ʟʘʢʦʥ ʂʫʣʦʥʘ-ɸʤʦʥʪʦʥʘ ʜʣʷ ʩʠʣ çʩʫʭʦʛʦ ʪʨʝʥʠʷè ʚ ʩʦʩʪʦʷʥʠʷʭ 

ʧʦʢʦʷ ʠ ʜʚʠʞʝʥʠʷ [8]. ɽʩʣʠ ʜʣʷ ʩʧʣʦʰʥʦʛʦ ʙʣʦʢʘ ʥʘ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩʠʣʘ ʪʨʝʥʠʷ ʥʝ ʟʘʚʠʩʠʪ 
ʦʪ ʝʛʦ ʤʘʩʩʳ, ʪʦ ʚ ʩʣʫʯʘʝ ʣʝʜʥʠʢʦʚ, ʯʝʤ ʢʨʫʧʥʝʝ ʣʝʜʥʠʢ, ʪʝʤ ʙʦʣʴʰʝ ʢʘʩʘʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʦʡ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʚʥʠʟ ʚʜʦʣʴ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʨʥʦʛʦ 

ʩʢʣʦʥʘ (ɿʘʢʦʥ ɻʣʵʥʘ) [2,6,7,8]. ʊʘʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʧʦʚʝʜʝʥʠʷ ʣʝʜʥʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʭ ʪʝʣʘ ʥʝ 

ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʞʸʩʪʢʠʤʠ ʙʣʦʢʘʤʠ, ʥʘʭʦʜʷʱʠʤʩʷ ʥʘ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ ʩʜʝʨʞʠʚʘʝʤʳʤʠ 

ʪʦʣʴʢʦ ʩʠʣʦʡ çʩʫʭʦʛʦ ʪʨʝʥʠʷè. ʅʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʣʝʜʫʶʱʫʶ 

ʪʨʸʭʩʣʦʡʥʫʶ ʤʦʜʝʣʴ ʢʨʫʧʥʦʛʦ ʣʝʜʥʠʢʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʧʣʦʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʨʥʦʛʦ ʩʢʣʦʥʘ 

(ʨʠʩ.1). ʌʦʨʤʘ ʣʝʜʥʠʢʘ ʩʯʠʪʘʝʪʩʷ ʠʤʝʶʱʝʡ ʙʣʦʢ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ. ɺʝʨʭʥʠʡ 

ʩʣʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʚʸʨʜʫʶ, ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʫʶ ʧʣʘʩʪʠʥʫ. ʉʨʝʜʥʠʡ ʩʣʦʡ ï ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʜʘʚʣʝʥʠʷ ʚʝʨʭʥʝʛʦ ʩʣʦʷ-ʧʣʘʩʪʠʥʳ ʥʘʭʦʜʠʪʩʷ ʚ ʚʷʟʢʦʧʣʘʩʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ. ʅʠʞʥʠʡ, 

ʛʨʘʥʠʯʥʳʡ ʩʣʦʡ, ʧʨʝʜʩʪʘʚʣʝʥ ʚʦʜʥʦʡ ʧʨʦʩʣʦʡʢʦʡ. ɺʚʝʜʸʤ ʦʙʦʟʥʘʯʝʥʠʷ ʜʣʷ ʪʦʣʱʠʥʳ 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʣʦʷ, Ὤ, ʠ ʜʣʷ ʪʦʥʢʦʡ ʚʦʜʥʦʡ ʧʨʦʩʣʦʡʢʠ ʦʩʥʦʚʘʥʠʷ ï Ὤ. ʉʠʣʘ ʪʷʞʝʩʪʠ ï ὖ. 
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ʆʧʠʩʘʥʠʝ ʜʚʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʧʨʘʚʦʡ, ʧʨʷʤʦʫʛʦʣʴʥʦʡ, ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ έὼώᾀ 

[13] ʩ ʥʘʯʘʣʦʤ έ, ʦʩʴʶ ὼ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʧʦʧʝʨʸʢ ʩʢʣʦʥʘ, ώ ï ʚʥʠʟ, ʚʜʦʣʴ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʠ ᾀ ï ʧʦ 
ʥʦʨʤʘʣʠ. ʋʛʦʣ ʫʢʣʦʥʘ ï ‌. 

ʆʮʝʥʠʤ ʪʦʣʱʠʥʫ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ï ʧʣʠʪʳ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʘʥʘ ʚ ʚʠʜʝ ʟʘʪʝʤʥʸʥʥʦʛʦ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʥʘ ʨʠʩ. 1. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ʨʘʙʦʪ [6,8,11,12] ʧʨʠʤʝʤ ʢʨʠʪʠʯʝʩʢʠʝ 

ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʧʝʨʝʭʦʜʘ ʣʴʜʳ ʚ ʧʣʘʩʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʤʠ 1 ʄʇʘ. 

ʇʨʠʨʘʚʥʠʚʘʷ ʵʪʦʤʫ ʟʥʘʯʝʥʠʶ ʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʦʩʥʦʚʘʥʠʝ ʩʣʦʷ ʣʴʜʘ ʪʦʣʱʠʥʦʡ ЎὌ, 

ʨʘʚʥʦʡ Ὄ Ὤ, ”ὫЎὌ, ʛʜʝ ” ï ʧʣʦʪʥʦʩʪʴ ʚʝʱʝʩʪʚʘ ʣʝʜʥʠʢʘ, Ὣ ï ʫʩʢʦʨʝʥʠʝ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʧʦʣʫʯʠʤ: 

ЎὌḙ 100 ʤ.  

ʉʦʩʪʘʚʣʷʶʱʘʷ ʩʠʣʳ ʪʷʞʝʩʪʠ ʥʘ ʧʣʦʩʢʦʩʪʴ ʛʦʨʥʦʛʦ ʩʢʣʦʥʘ, Ὂ, ʜʝʡʩʪʚʫʝʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʩʢʦʣʴʞʝʥʠʷ ʩʣʦʸʚ ʣʝʜʥʠʢʘ, ʩʠʣʳ ʪʨʝʥʠʷ, Ὂ̓ ,̑ ï ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʦʪʠʚ ʚʝʢʪʦʨʘ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʣʦʸʚ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʝʡʩʪʚʠʝ ʩʠʣ ʥʘ ʢʘʞʜʳʡ ʠʟ 3-ʭ ʩʣʦʸʚ ʤʦʜʝʣʠ ʥʘ 

ʦʩʥʦʚʝ ʩʦʩʪʘʚʣʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʠʟ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ [14]. ʇʨʠʥʠʤʘʶʪʩʷ ʫʩʣʦʚʠʷ 

ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʩʢʦʨʦʩʪʝʡ ʥʘ ʠʭ ʛʨʘʥʠʮʘʭ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʨʘʟʨʳʚʘ ʚ ʪʝʯʝʥʠʠ ʣʝʜʥʠʢʘ, 

ʪʨʝʙʫʶʱʝʛʦ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʭ ʵʥʝʨʛʠʡ.  

 

ʈʠʩ.1. ʉʭʝʤʘ ʣʝʜʥʠʢʦʚʦʛʦ ʪʝʣʘ ʠ ʜʝʡʩʪʚʫʶʱʠʭ ʩʠʣ 

Fig.1. The scheme of the glacial body and the acting forces 

 
 

ɼʣʷ ʧʨʦʩʪʦʪʳ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʞʠʤ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʣʝʜʥʠʢʘ ï ʩ ʧʦʩʪʦʷʥʥʦʡ 
ʩʢʦʨʦʩʪʴʶ, ʥʘʙʣʶʜʘʝʤʳʡ ʚ ʨʝʘʣʴʥʦʩʪʠ: ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʣʝʜʥʠʢʘ ʌʝʜʯʝʥʢʦ 

ʩʦʩʪʘʚʣʷʝʪ 0,7 ʤ ʚ ʩʫʪʢʠ [4].  

ʋʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʣʝʜʥʠʢʘ ʠ ʠʭ ʨʝʰʝʥʠʷ. ʉʜʝʣʘʝʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʟʘʤʝʯʘʥʠʝ ʦ 

ʭʘʨʘʢʪʝʨʝ ʜʚʠʞʝʥʠʷ ʣʝʜʥʠʢʘ ʌʝʜʯʝʥʢʦ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ [4]. ʇʦʩʢʦʣʴʢʫ 

ʣʝʜʥʠʢ ʜʚʠʞʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʧʦʩʪʦʷʥʥʦʡ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʜʚʠʞʝʥʠʝ ʚʦʰʣʦ ʚ ʫʩʪʘʥʦʚʠʚʰʠʡʩʷ ʨʝʞʠʤ ʠ ʧʨʦʝʢʮʠʠ ʩʠʣʳ ʪʷʞʝʩʪʠ ʥʘ ʧʣʦʩʢʦʩʪʴ ʛʦʨʥʦʛʦ ʩʢʣʦʥʘ 

ʨʘʚʥʳ ʩʠʣʘʤ ʪʨʝʥʠʷ. ʇʦʵʪʦʤʫ ʛʨʘʥʠʯʥʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʢʦʥʪʘʢʪʘ ʧʣʠʪʳ ʠ ʩʨʝʜʥʝʛʦ ʩʣʦʷ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: 

 ”ὫὌ ὬὛϽÓÉÎ‌  ‘
Ὠὺ

Ὠᾀ
Ὓȟρ  

ʛʜʝ Ὓ ï ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʨʝʟʘ ʚ ʧʣʦʩʢʦʩʪʠ ʣʝʜʥʠʢʘ. 

ɼʣʷ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʧʨʦʩʣʦʡʢʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʣʦʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ 

ʚʳʩʦʪʝ ᾀʦʪ ʧʣʦʩʢʦʩʪʠ ʩʢʣʦʥʘ, ʨʘʚʝʥʩʪʚʦ ʩʠʣ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: 

 ”ὫὌ ᾀὛϽÓÉÎ‌  ‘
Ὠὺ

Ὠᾀ
Ὓȟς 

ʛʜʝ ʧʨʠʥʷʪʦ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʣʴʜʘ ʧʣʘʩʪʠʥʳ ʠ ʩʨʝʜʥʝʛʦ ʩʣʦʷ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳ [2,6,7,12].  

ʀʥʪʝʛʨʠʨʫʷ ʣʝʚʳʝ ʠ ʧʨʘʚʳʝ ʯʘʩʪʠ (2), ʧʦʣʫʯʘʝʤ, ʩ ʫʯʸʪʦʤ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʠ ʧʦʩʣʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: 

 ὺ
”ὫϽÓÉÎ‌

‘
ϽὌᾀ Ὤ

ᾀ Ὤ

ς
 ὺȟσ 

ʛʜʝ ὺ ï ʩʢʦʨʦʩʪʴ ʧʨʦʩʣʦʡʢʠ ʥʘ ʛʨʘʥʠʮʝ ʩʨʝʜʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʩʣʦʷ.  
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ɼʣʷ ʥʠʞʥʝʛʦ ʩʣʦʷ ʠʟ ʫʩʣʦʚʠʷ ʨʘʚʝʥʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʠʣ ʧʦʣʫʯʘʝʪʩʷ ʚʳʨʘʞʝʥʠʝ, 

ʘʥʘʣʦʛʠʯʥʦʝ (2), ʚ ʢʦʪʦʨʦʤ ʪʦʣʱʠʥʘ ʩʣʦʷὬ ʠ ʜʨʫʛʦʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʷʟʢʦʩʪʠ ï ‘, 

ʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʦʧʠʩʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʳʨʘʞʝʥʠʷ ï 

 ὺ
”ὫϽÓÉÎ‌

‘
ϽὬᾀ

Ὤ

ς
Ȣτ 

ɿʜʝʩʴ ʧʨʠʥʷʪʦ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʚ ʧʣʦʪʥʦʩʪʷʭ ʤʝʞʜʫ ʩʨʝʜʘʤʠ ʣʝʜʦʚʳʭ ʩʣʦʸʚ ʠ 

ʥʠʞʥʝʛʦ, ʚʦʜʥʦʛʦ, ʩʦʩʪʘʚʣʷʝʪ ʜʦʣʠ ʠʣʠ ʧʝʨʚʳʝ ʧʨʦʮʝʥʪʳ, ʘ ʨʘʟʣʠʯʠʷ ʚ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʚʷʟʢʦʩʪʠ ï ʤʥʦʛʠʝ ʧʦʨʷʜʢʠ ʚʝʣʠʯʠʥ [15,16]. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʝʰʝʥʠʠ ʧʨʠʤʝʤ ʚʦ 

ʚʥʠʤʘʥʠʝ, ʯʪʦ ʥʘ ʛʨʘʥʠʮʝ ʤʝʞʜʫ ʚʦʜʥʦʡ ʧʨʦʩʣʦʡʢʦʡ ʩ ʧʦʨʦʜʘʤʠ ʛʦʨʥʦʛʦ ʩʢʣʦʥʘ ʠʟ-ʟʘ ʵʬʬʝʢʪʘ 

ʩʤʘʯʠʚʘʥʠʷ ʛʨʘʥʠʯʥʘʷ ʩʢʦʨʦʩʪʴ ʨʘʚʥʘ ʥʫʣʶ ʧʨʠ ᾀ π [8,17]. ʇʦʩʢʦʣʴʢʫ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʨʦʜ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʠ ʠ ʜʘʣʝʢʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ, ʪʦ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʵʬʬʝʢʪ ʩʤʘʯʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʣʦʥʘ ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚ ʚʳʧʦʣʥʝʥʠʠ 

ʧʨʠʥʷʪʦʛʦ, ʥʫʣʝʚʦʛʦ, ʛʨʘʥʠʯʥʦʛʦ ʫʩʣʦʚʠʷ. ʊʦʛʜʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚ ʥʠʞʥʝʤ ʩʣʦʝ ʣʝʜʥʠʢʘ 
ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ: 

ὺ
”ὫϽÓÉÎ‌

‘
ϽὬᾀ

ᾀ

ς
ȟυ 

ʇʦʜʩʪʘʥʦʚʢʦʡ ʚ ʚʳʨʘʞʝʥʠʝ (5)ᾀ Ὤ ʧʦʣʫʯʘʝʤ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʛʨʘʥʠʯʥʦʡ cʢʦʨʦʩʪ ʠ ʚ 

ʧʨʦʩʣʦʡʢʝ ʤʝʞʜʫ ʥʠʞʥʠʤ ʠ ʚʷʟʢʦʧʣʘʩʪʠʯʝʩʢʠʤ ʩʣʦʷʤʠ ʣʝʜʥʠʢʘ:  

ὺ
”ὫϽÓÉÎ‌

ς‘
ϽὬȢφ 

ʇʦʜʩʪʘʚʣʷʷ (6) ʚ (3), ʧʦʣʫʯʘʝʤ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚ ʧʨʦʤʝʞʫʪʦʯʥʦʤ, 

ʚʷʟʢʦʧʣʘʩʪʠʯʝʩʢʦʤ ʩʣʦʝ: 

 ὺ ”ὫϽÓÉÎ‌
ρ

‘
Ὄᾀ Ὤ

ᾀ Ὤ

ς

ρ

ς‘
Ὤ Ȣχ 

ʀʟ ʚʳʨʘʞʝʥʠʷ (7) ʧʨʠ ᾀ Ὤ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʧʣʠʪʳ ʝʩʪʴ 

 ὺ ”ὫϽÓÉÎ‌
ρ

‘
ὌὬ Ὤ

Ὤ Ὤ

ς

ρ

ς‘
Ὤ Ȣψ 

ʇʦʩʢʦʣʴʢʫ ὬḺὬ, ʪʦ ʩʢʦʨʦʩʪʴ ʧʣʠʪʳ (8) ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: 

 ὺ ”ὫϽÓÉÎ‌
ρ

‘
ὌὬ

Ὤ

ς

ρ

ς‘
Ὤ Ȣω 

ʉʢʦʨʦʩʪʴ ʩʣʦʸʚ ʚ ʧʨʝʜʝʣʘʭ ʚʷʟʢʦʧʣʘʩʪʠʯʝʩʢʦʛʦ ʩʣʦʷ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʚʳʩʦʪʝ ᾀ ʧʦ 
ʧʘʨʘʙʦʣʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ, ʦʜʥʘʢʦ ʩʢʦʨʦʩʪʴ ʥʘ ʛʨʘʥʠʮʝ ʣʝʜʥʠʢʘ ʩ ʚʦʜʥʦʡ ʧʨʦʩʣʦʡʢʦʡ ʥʝ 

ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʫʣʴ [8]. ʂʦʵʬʬʠʮʠʝʥʪ ʜʠʥʘʤʠʯʝʩʢʦʡ ʚʷʟʢʦʩʪʠ ʥʠʞʥʝʛʦ, ʦʙʚʦʜʥʸʥʥʦʛʦ, ʩʣʦʷ 

ʥʘʤʥʦʛʦ ʧʦʨʷʜʢʦʚ ʤʝʥʴʰʝ ʪʘʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʣʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʣʦʷ, ‘Ḻ‘, ʧʦʵʪʦʤʫ, 
ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ὬḺὬ, ʧʦʩʣʝʜʥʠʡ ʯʣʝʥ ʚ (9) ʤʦʞʝʪ ʠʛʨʘʪʴ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʦʙʱʝʤ 
ʜʚʠʞʝʥʠʠ ʣʝʜʥʠʢʘ.  

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʮʝʥʢʠ ʜʣʷ ʛʝʦʩʪʘʪʠʯʝʩʢʠʭ ʜʘʚʣʝʥʠʡ ʜʣʷ ʣʝʜʥʠʢʦʚʳʭ 

ʪʝʣ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʦ ʪʦʣʱʠʥ ʧʨʠʤʝʨʥʦ 100 ʤ ʜʘʚʣʝʥʠʷ ʥʝ ʧʨʝʚʦʩʭʦʜʷʪ ʢʨʠʪʠʯʝʩʢʠʝ ʜʣʷ ʧʝʨʝʭʦʜʘ 

ʠʭ ʚʝʱʝʩʪʚʘ ʚ ʚʷʟʢʦʧʣʘʩʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. ʕʪʦ ʜʘʣʦ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 3-ʩʣʦʡʥʦʡ 

ʤʦʜʝʣʠ ʢʨʫʧʥʦʛʦ ʣʝʜʥʠʢʘ: ʚʝʨʭʥʝʛʦ ʚ ʚʠʜʝ ʪʚʸʨʜʦʡ ʧʣʠʪʳ, ʩʨʝʜʥʝʛʦ ʚʷʟʢʦʧʣʘʩʪʠʯʝʩʢʦʛʦ ʩʣʦʷ, 

ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʣʴʜʘ, ʠ ʥʠʞʥʝʛʦ, ʦʙʚʦʜʥʸʥʥʦʛʦ. ɼʣʷ ʜʚʠʞʝʥʠʷ ʚʝʱʝʩʪʚʘ ʣʝʜʥʠʢʘ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʚʳʨʘʞʝʥʠʷ: ʜʣʷ ʚʝʨʭʥʝʛʦ, ʪʚʸʨʜʦʛʦ ʩʣʦʷ, ʧʣʠʪʳ, ï (1), ʩʨʝʜʥʝʛʦ, ʚʷʟʢʦʧʣʘʩʪʠʯʝʩʢʦʛʦ, 

(3) ʠ (6), ʠ ʥʠʞʥʝʛʦ, ʚʦʜʥʦʛʦ (4) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɼʣʷ ʦʮʝʥʦʢ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʣʘ ʣʝʜʥʠʢʘ ʚʦʟʴʤʸʤ ʟʘ ʦʩʥʦʚʫ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʚʝʨʭʥʝʛʦ ʩʣʦʷ, ʧʣʠʪʳ, ʨʘʚʥʫʶ 70 ʩʤ/ʩʫʪʢʠ [4]. ʇʨʠʤʝʤ ʜʣʷ ʧʣʦʪʥʦʩʪʠ ʣʝʜʥʠʢʘ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ”= 900 ʢʛ/ʩʤ3, ʫʢʣʦʥ ʩʦʩʪʘʚʣʷʝʪ 0,06 - 4,50 ʢʤ ʥʘ 70 ʢʤ, ʪ.ʝ. ʫʢʦʣ ʦʢʦʣʦ 0,03 

ʨʘʜʠʘʥʘ ʚ ʩʨʝʜʥʝʤ. ʉʯʠʪʘʷ, ʯʪʦ ʚ (9) ʧʦʩʣʝʜʥʠʡ ʯʣʝʥ ʠʛʨʘʝʪ ʪʘʢʫʶ ʞʝ ʨʦʣʴ, ʢʘʢ ʠ ʧʝʨʚʳʡ ʩ 

ʢʨʫʛʣʳʤʠ ʩʢʦʙʢʘʤʠ, ʤʦʞʥʦ ʥʘʡʪʠ, ʯʪʦ ʜʣʷ ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ‘ḙ2,2Ͻρπ8 ʇʘϽʩ. ʕʪʦ 
ʟʥʘʯʝʥʠʝ ʧʨʠʤʝʨʥʦ ʥʘ 2 ʧʦʨʷʜʢʘ ʚʝʣʠʯʠʥʳ ʤʝʥʴʰʝ ʪʦʡ, ʢʦʪʦʨʘʷ ʧʨʠʥʷʪʘ ʜʣʷ ʣʴʜʘ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʪ -140C ʜʦ 00C [7,15,16]. ʕʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʚʢʣʘʜ ʚʦʜʥʦʛʦ 
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ʩʣʦʷ ʥʘ ʛʨʘʥʠʮʝ çʪʸʧʣʦʛʦ ʣʴʜʘè ʩ ʧʦʜʩʪʠʣʘʶʱʠʤ ʦʩʥʦʚʘʥʠʝʤ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʯʠʩʪʦ 

ʧʣʘʩʪʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʣʝʜʥʠʢʦʚʦʡ ʤʘʩʩʳ. ʊ.ʝ. ʜʦʣʞʥʦ ʙʳʪʴ, ʯʪʦʙʳ  
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ʇʦʜʩʪʘʚʣʷʷ ʩʶʜʘ ʟʥʘʯʝʥʠʷ ‘ ρπ ̃ Ͻ́̒ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ʨʘʙʦʪʳ [7] ʠ ‘
 ρπ˜ Ͻ́̒ [15,16], Ὄ ψππ ̍, Ὤ χππ ʤ, ʧʦʣʫʯʘʝʤ ʦʮʝʥʢʫ Ὤḻ0,27ʤʤ. ʊ.ʝ. ʜʦʩʪʘʪʦʯʥʦ ʪʦʛʦ, 
ʯʪʦʙʳ ʚʦʜʥʳʡ ʩʣʦʡ ʚ ʦʩʥʦʚʘʥʠʠ ʣʝʜʥʠʢʘ ʙʳʣ ʩʨʘʚʥʠʪʝʣʴʥʦ ʦʯʝʥʴ ʪʦʥʢʠʤ, ʯʪʦʙʳ ʧʨʦʠʟʦʰʣʘ 

ʵʬʬʝʢʪʠʚʥʘʷ ʩʤʘʟʢʘ ʤʝʞʜʫ ʪʚʸʨʜʳʤ ʪʝʣʦʤ ʣʝʜʥʠʢʘ ʠ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʛʦʨʥʳʤʠ ʧʦʨʦʜʘʤʠ.  

ɼʘʣʝʝ, ʧʨʠʥʷʚ ʜʣʷ ʩʢʦʨʦʩʪʠ ʧʣʠʪʳ 0,7 ʤ/ʩ, ʩ ʧʦʤʦʱʴʶ (9) ʧʦʣʫʯʘʝʤ ʟʥʘʯʝʥʠʝ Ὤ=2,4 ʤʤ, ʯʪʦ 
ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʥʠʞʥʠʝ ʦʮʝʥʢʠ ʜʣʷ Ὤ ʧʦ ʥʝʨʘʚʝʥʩʪʚʫ (10). ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʤʦʜʝʣʴ çʪʸʧʣʦʛʦ ʣʴʜʘè ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʥʠʞʥʝʛʦ ʦʙʚʦʜʥʸʥʥʦʛʦ ʩʣʦʷ ʚ 

ʦʩʥʦʚʘʥʠʠ ʣʝʜʥʠʢʘ ʚ ʦʙʱʝʡ ʜʠʥʘʤʠʢʝ ʝʛʦ ʜʚʠʞʝʥʠʷ. 

ʂ ʷʚʣʝʥʠʶ ʣʝʜʥʠʢʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʅʘ ʛʨʘʥʠʮʘʭ ʢʨʫʧʥʳʭ ʣʝʜʥʠʢʦʚ ʩ 

ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʜʝʡʩʪʚʫʶʪ ʦʛʨʦʤʥʳʝ ʜʘʚʣʝʥʠʷ ʧʦʨʷʜʢʘ 106-107 ʇʘ, ʘ ʪʘʢʞʝ ʩʠʣʳ 

ʪʨʝʥʠʷ ʠ ʩʮʝʧʣʝʥʠʷ. ɻʨʘʥʠʮʳ ʥʝʦʜʥʦʨʦʜʥʳ ʧʦ ʩʚʦʝʤʫ ʩʪʨʦʝʥʠʶ, ʦʢʦʣʦ ʤʝʩʪ ʚʳʩʪʫʧʦʚ ʣʦʞʘ, 

ʥʘʧʨʠʤʝʨ ʫ ʦʩʥʦʚʘʥʠʡ ʪʨʦʛʦʚ, ʣʦʢʘʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʣʴʜʘ ʧʦʥʠʞʝʥʳ ʠ ʚʦʢʨʫʛ ʵʪʠʭ ʤʝʩʪ 

ʬʦʨʤʠʨʫʶʪʩʷ ʟʘʮʝʧʳ ʣʝʜʥʠʢʦʚʦʡ ʤʘʩʩʳ ʩ ʦʩʥʦʚʘʥʠʝʤ ʧʦʜʩʪʠʣʘʶʱʠʭ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʆʙʱʝʝ 

ʜʚʠʞʝʥʠʝ ʣʝʜʥʠʢʦʚʦʡ ʤʘʩʩʳ ʧʨʠʚʥʦʩʠʪ ʩʶʜʘ ʧʦʩʪʦʷʥʥʫʶ ʧʦʜʢʘʯʢʫ ʵʥʝʨʛʠʠ ʫʧʨʫʛʠʭ 

ʥʘʧʨʷʞʝʥʠʡ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʦʨʤʠʨʫʶʪʩʷ ʠ ʨʘʩʪʫʪ ʚ ʦʙʲʸʤʝ ʦʯʘʛʠ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ, ʘʥʘʣʦʛʠʯʥʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʯʘʛʦʚ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ ʛʨʘʥʠʮʘʭ ʛʝʦʙʣʦʢʦʚ ʧʦ ʤʦʜʝʣʠ 

ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʀ.ʇ. ɼʦʙʨʦʚʦʣʴʩʢʦʛʦ [18]. ʉ ʨʦʩʪʦʤ ʦʙʲʸʤʘ ʵʪʦʛʦ ʚʢʣʶʯʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʷ, ʢʘʢ ʦʙʲʸʤʥʳʡ ʬʘʢʪʦʨ ʥʘ ʬʦʥʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ çʢʫʙ-

ʢʚʘʜʨʘʪè, çʦʙʲʸʤ-ʧʦʚʝʨʭʥʦʩʪʴè, ʜʦʩʪʠʛʘʶʪ ʢʨʠʪʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʠ ʥʘʯʠʥʘʝʪʩʷ ʬʘʟʘ ʝʛʦ 

ʨʘʟʨʫʰʝʥʠʷ, ʟʘʢʘʥʯʠʚʘʶʱʘʷʩʷ ʛʣʘʚʥʦʡ ʧʦʜʚʠʞʢʦʡ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʣʝʜʥʠʢʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʢʦʪʦʨʳʝ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʢʨʫʧʥʳʭ ʣʝʜʥʠʢʦʚ [19]. ʇʦ-ʚʠʜʠʤʦʤʫ, ʨʦʣʴ ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʡ ʤʦʛʫʪ 

ʠʛʨʘʪʴ ʠ ʪʝ ʤʝʩʪʘ ʚʦʜʥʦʡ ʦʙʦʣʦʯʢʠ, ʛʜʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʟʘʤʝʨʟʘʥʠʷ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʣʦʢʘʣʴʥʦʤʫ ʦʙʣʝʜʝʥʝʥʠʶ ʠ ʚʤʦʨʘʞʠʚʘʥʠʶ ʣʝʜʥʠʢʘ ʚ ʧʦʜʩʪʠʣʘʶʱʠʝ ʧʦʨʦʜʳ [6]. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʚʷʟʢʦʩʪʠ ʣʴʜʘ ʠ ʚʦʜʳ 

ʩʦʩʪʘʚʣʷʝʪ ʧʦʯʪʠ 13 ʧʦʨʷʜʢʦʚ ʚʝʣʠʯʠʥʳ: ʜʣʷ ʚʦʜʳ ʧʨʠ 0ʦʉ ʵʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʚʝʥ 1,7878Ŀ10-3 

ʇʘĿʩ [15,16], ʘ ʜʣʷ ʣʴʜʘ ʧʨʠ ʵʪʦʡ ʞʝ ʪʝʤʧʝʨʘʪʫʨʝ ï ʧʦʨʷʜʢʘ 1010 ʇʘĿʩ [7,15,16]. ʇʦʵʪʦʤʫ ʚ ʤʝʩʪʘʭ 

ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʣʴʜʦʤ ʠ ʚʦʜʦʡ ʫ ʦʩʥʦʚʘʥʠʡ ʣʝʜʥʠʢʦʚ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʙʦʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ. 

ɿʘʜʘʯʠ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ ʢʨʫʧʥʳʭ 

ʣʝʜʥʠʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʌʝʜʯʝʥʢʦ, ʠ ʫʪʦʯʥʝʥʠʷ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʣʦʢʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʛʣʫʙʠʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʧʫʪʸʤ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʙʫʨʝʥʠʷ, ʚʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʠʟʤʝʥʝʥʠʷ ʩ ʛʣʫʙʠʥʦʡ ʠ ʚ 

ʣʘʪʝʨʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʪʦʣʱʠʥʳ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ, ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ, ʩʢʦʨʦʩʪʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʥʘ ʠʭ ʜʠʥʘʤʠʢʫ ʪʘʷʥʠʷ ʚʥʝʰʥʠʭ, ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʸʚ ʠ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚʦʜ ʯʝʨʝʟ ʧʨʦʤʦʠʥʳ ʚ ʠʭ ʪʝʣʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʙʫʨʝʥʠʷ ʜʘʣʠ ʙʳ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʩʪʦʷʥʠʷ 

ʧʦʢʦʷ ʠ ʜʚʠʞʝʥʠʷ ʢʨʫʧʥʳʭ ʣʝʜʥʠʢʦʚ. 

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʪʘʢʞʝ ʚʘʞʥʳʤ ʫʪʦʯʥʝʥʠʝ ʨʦʣʠ ʧʦʛʦʜʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ 

ʜʠʥʘʤʠʢʝ ʣʝʜʥʠʢʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʧʨʝʜʤʝʪ ʚʣʠʷʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ.  

ɿʘʢʣʶʯʝʥʠʝ. ʈʘʩʯʸʪʳ ʩʢʦʨʦʩʪʝʡ ʪʝʯʝʥʠʷ ʢʨʫʧʥʳʭ ʣʝʜʥʠʢʦʚ ʚ ʨʘʤʢʘʭ ʚʷʟʢʦʧʣʘʩʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʥʘ ʧʨʠʤʝʨʝ ʣʝʜʥʠʢʘ ʌʝʜʯʝʥʢʦ ʥʘ ʇʘʤʠʨʝ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʬʦʨʤʫʣʘ (3), ʧʨʠʚʝʣʠ ʢ 

ʚʝʣʠʯʠʥʘʤ ʦʢʦʣʦ 0,7 ʤ/ʩʫʪʢʠ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʭʦʨʦʰʝʤ ʩʦʛʣʘʩʠʠ ʩʦ ʩʨʝʜʥʠʤʠ ʥʘʙʣʶʜʘʝʤʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ. ʇʦʣʫʯʝʥʥʘʷ ʬʦʨʤʫʣʘ ʜʣʷ ʩʢʦʨʦʩʪʝʡ ʪʝʯʝʥʠʷ ʩʣʦʸʚ ʣʝʜʥʠʢʘ (3) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ 

ʚʷʟʢʦʧʣʘʩʪʠʯʝʩʢʦʤ ʩʣʦʝ ʩʢʦʨʦʩʪʠ ʩʣʦʸʚ ʚʦʟʨʘʩʪʘʶʪ ʧʦ ʧʘʨʘʙʦʣʠʯʝʩʢʦʤʫ ʢʚʘʜʨʘʪʠʯʥʦʤʫ ʟʘʢʦʥʫ 

ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʦʩʥʦʚʘʥʠʷ ʜʦ ʚʝʨʭʥʝʛʦ, ʪʚʸʨʜʦʛʦ ʩʣʦʷ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʝʤ ʢʨʫʧʥʝʝ ʣʝʜʥʠʢ, ʪʝʤ 

ʙʳʩʪʨʝʝ ʦʥ ʜʦʣʞʝʥ ʜʚʠʛʘʪʴʩʷ. ɺ ʣʝʪʥʝʝ ʚʨʝʤʷ ʢʦʵʬʬʠʮʠʝʥʪ ʚʷʟʢʦʩʪʠ ʧʦʥʠʞʘʝʪʩʷ ʠ ʩʢʦʨʦʩʪʴ 

ʪʝʯʝʥʠʷ ʣʝʜʥʠʢʘ ʚʦʟʨʘʩʪʘʝʪ, ʚ ʟʠʤʥʝʝ ï ʥʘʦʙʦʨʦʪ. ʄʦʜʝʣʴ çʪʸʧʣʦʛʦ ʣʴʜʘè ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ 

ʥʠʞʥʠʡ ʦʙʚʦʜʥʸʥʥʳʡ ʩʣʦʡ ʚ ʦʩʥʦʚʘʥʠʠ ʣʝʜʥʠʢʘ ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʦʙʱʝʡ ʜʠʥʘʤʠʢʝ 
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ʜʚʠʞʝʥʠʷ ʣʝʜʥʠʢʘ. ʉʦʚʧʘʜʝʥʠʝ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʝʡ ʚʝʨʭʥʠʭ ʯʘʩʪʝʡ ʣʝʜʥʠʢʘ ʌʝʜʯʝʥʢʦ, 

ʠʟʤʝʨʝʥʥʳʭ ʚ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʷʭ ʠ ʧʦʣʫʯʝʥʥʳʭ ʧʫʪʸʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ, ʘ ʪʘʢʞʝ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʳʭ ʩʚʦʡʩʪʚ ʣʝʜʥʠʢʦʚ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʤʝʥʠʤʦʩʪʴ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʤʦʜʝʣʠ ʚʷʟʢʦʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʣʝʜʥʠʢʦʚ.  
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ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɼʀʅɸʄʀʂʀ ʃɽɼʅʀʂʆɺ ʉ çʊɪʇʃʓʄ ʃʔɼʆʄè ɺ ʆʉʅʆɺɸʅʀʀ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʘʪʠʢʠ ʠ ʜʠʥʘʤʠʢʠ ʣʝʜʥʠʢʦʚ ʜʘʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʧʦʩʪʦʷʥʥʦ ʜʚʠʞʫʱʠʭʩʷ ʣʝʜʥʠʢʦʚ. ɼʘʥʳ ʦʮʝʥʢʠ ʜʣʷ ʢʨʠʪʠʯʝʩʢʠʭ ʪʦʣʱʠʥ 

ʣʝʜʥʠʢʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʤʘʩʩ ʠʟ ʪʚʸʨʜʦʛʦ ʚ ʚʷʟʢʦʧʣʘʩʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. ʄʦʜʝʣʴ çʪʸʧʣʦʛʦ ʣʴʜʘè 

ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʥʠʞʥʠʡ ʦʙʚʦʜʥʸʥʥʳʡ ʩʣʦʡ ʚ ʦʩʥʦʚʘʥʠʠ ʣʝʜʥʠʢʘ ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʦʙʱʝʡ ʜʠʥʘʤʠʢʝ 

ʜʚʠʞʝʥʠʷ ʣʝʜʥʠʢʘ. ʉʦʚʧʘʜʝʥʠʝ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʝʡ ʚʝʨʭʥʠʭ ʯʘʩʪʝʡ ʣʝʜʥʠʢʘ ʌʝʜʯʝʥʢʦ, ʠʟʤʝʨʝʥʥʳʭ ʚ ʧʦʣʝʚʳʭ 
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THE MODELING OF GLACIERSô DYNAMICS WITH ñWARM ICEò IN THE BASAL 

The qualitative background for the permanently moving, surging and being in state of rest mountain valley glaciers 

has been provided in this work, basing on modelling of their statics and dynamics. Estimations have been done for the critical 

thicknesses of glaciers, under which the transition from solid state ice to viscoplastic one is taking place. The ñwarm iceò 

model, described in the present paper, proves that the lower layer between the glacier and bedrocks plays a sufficient role in 

its general movement dynamics. Coincidence of the Fedchenko glacierôs upper stratum velocities, measured in the field 

observations, and theoretical calculations confirms the reliability of the viscoplastic model presented. 

Key words: mountain valley glaciers, flow of glaciers, viscoplastic flow, boundary conditions, ñcold iceò, ñwarm 

iceò. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ: ʂʘʨʠʤʦʚ ʌʘʨʰʝʜ ʍʠʣʦʣʦʚʠʯ - ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ ʈʊ; ʟʘʚ. ʃʘʙʦʨʘʪʦʨʠʝʡ ʢʦʤʧʣʝʢʩʥʳʭ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʬʝʩʩʦʨ 

ʢʘʬʝʜʨʳ ʛʝʦʣʦʛʠʠ ʠ ʨʘʟʚʝʜʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʊʘʜʞʠʢʩʢʦʛʦ 
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ʅʆɺʓʁ ɸʉʇɽʂʊ ʆʎɽʅʂʀ ʇʆʊɽʅʎʀɸʃʔʅʆʁ ʕʂʆʃʆɻʆ-ɻɽʆʍʀʄʀʏɽʉʂʆʁ 

ʆʇɸʉʅʆʉʊʀ ʇʈʀ ʆʉɺʆɽʅʀʀ ɻʆʈʅʓʍ ʊɽʈʈʀʊʆʈʀʁ 

 

ʂʨʠʥʦʯʢʠʥʘ ʆ.ʂ., ʊʘʣʳʧʦʚʘ ʕ.ʍ. 

ʌɻɹʆʋ ɺʆ ʅʀʋ ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʄɻʉʋ) 

ɸʅʆ ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʛ. ʋʌɸ 

 

ɺʚʝʜʝʥʠʝ. ʊʝʨʨʠʪʦʨʠ ̫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ (ʈʉʆ 

ɸʣʘʥʠʷ) ʚ ʚʝʨʭʦʚʴʷʭ ʨ.ʨ. ʄʘʤʘʩʦʥ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ɻʣʘʚʥʦʛʦ ʭʨʝʙʪʘ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ. ɽʝ 

ʠʟʫʯʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʚʷʟʠ ʩ ʠʥʞʝʥʝʨʥʳʤʠ ʠʟʳʩʢʘʥʠʷʤʠ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʳʩʦʢʦʛʦʨʥʦʛʦ 

ʩʧʦʨʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʄʘʤʠʩʦʥ. ʀʟʳʩʢʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ 

ʘʚʪʦʨʦʚ. ʀʟʫʯʝʥʠʝʤ ʪʫʪ ʦʧʘʩʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʟʘʥʠʤʘʣʠʩʴ ɻʘʣʫʰʢʠʥ 

ʀ.ɺ. [1], ɸʛʠʙʘʣʦʚʘ ɺ.ɺ. [2], ʅʠʢʠʪʠʥ ʄ.ʖ. [3], ɻʘʣʫʰʢʠʥ ʀ.ɺ., ɻʘʣʫʰʢʠʥʘ ɽ.ʖ. [4], ʊʘʚʘʩʠʝʚ 

ʈ.ɸ. [5], ɻʦʥʯʘʨʝʥʢʦ ʆ.ɸ. [6], ʂʘʤʝʥʝʚ ʅ.ʉ. [7], ɿʘʧʦʨʦʞʯʝʥʢʦ ʕ.ɺ. [8] ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. 

ʀʟʫʯʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʥʝʢʦʛʜʘ ʙʳʣʘ ʦʩʚʦʝʥʘ ʣʶʜʴʤʠ, ʥʦ ʥʳʥʝ - ʦʥʘ ʧʦʯʪʠ ʙʝʟʣʶʜʥʘ. 

ʆʜʥʘʢʦ ʪʫʪ ʩʦʭʨʘʥʠʣʘʩʴ ʥʝʢʦʪʦʨʳʝ ʧʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʥʳʝ ʠ ʠʤʝʶʱʠʝ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʝ 

ʟʥʘʯʝʥʠʝ. ɺʩʝ ʵʪʦ - ʠ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʠ ʬʝʥʦʤʝʥʳ ʢʫʣʴʪʫʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ - 

ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʫʨʦʨʪʦʚ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʥʝʦʙʭʦʜʠʤ ʫʯʝʪ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ 

ʢʘʢ ʘʵʨʦ- ʛʠʜʨʦ- ʬʠʪʦ- ʠ ʣʠʪʦʢʦʤʧʦʥʝʥʪʦʚ. ɺʳʩʦʢʦʛʦʨʥʳʝ ʢʫʨʦʨʪʳ ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʚʩʝ ʵʪʠ 

ʬʘʢʪʦʨʳ. ʇʦʵʪʦʤʫ ʦʥʠ ʠ ʷʚʣʷʶʪʩʷ ʮʝʥʥʝʡʰʠʤʠ ʦʙʲʝʢʪʘʤʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

[9, ʩ.27].  
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 2001 ʛʦʜʫ ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ 

ʧʦʢʨʳʪʘ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʲʝʤʢʦʡ 1:200 000 ʤ-ʙʘ [10], ʘ ʯʘʩʪʠʯʥʦ ʩʲʝʤʢʦʡ 1:50 000 ʤ-ʙʘ. ɺ ʨʘʙʦʪʝ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʵʪʠʭ ʩʲʝʤʦʢ, ʘ ʪʘʢ ʞʝ ʜʘʥʥʳʝ ʦʧʝʨʝʞʘʶʱʠʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʨʘʙʦʪ. ɺ 

ʩʣʫʯʘʝ ʥʝʜʦʩʪʘʪʢʘ ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ, ʧʨʦʚʦʜʠʣʦʩʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʧʨʦʙʦʚʘʥʠʝ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʧʨʝʜʝʣʷʶʱʠʤ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʣʠʪʦʢʦʤʧʦʥʝʥʪ, 

ʧʦʩʢʦʣʴʢʫ ʛʦʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʘʣʦʡ ʤʦʱʥʦʩʪʴʶ ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʘ 

ʯʘʩʪʦ ʠ ʠʭ ʦʪʩʫʪʩʪʚʠʝʤ. ʆʪʜʝʣʴʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʤʦʛʫʪ ʠʤʝʪʴ ʷʨʢʦ ʚʳʨʘʞʝʥʥʫʶ 

ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʧʦ ʪʦʢʩʠʯʥʳʤ ʵʣʝʤʝʥʪʘʤ [11, ʩ.101]. ʕʪʦ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʚ 

ʜʝʧʦʥʠʨʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʣʘʥʜʰʘʬʪʘ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʦʵʪʦʤʫ, ʧʨʠ ʦʮʝʥʢʝ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʝʝ ʧʨʠʨʦʜʥʫʶ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 
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ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʫʶ ʦʧʘʩʥʦʩʪʴ. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʄʦʨʦʟʦʚʦʡ ʀ.ɸ 

ʧʨʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠʨʦʜʥʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʢʦʣʦʛʦ-

ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ (ʇʕʆ) ʜʣʷ ʧʦʯʚ [12, ʩ.128].  

ɸʚʪʦʨʘʤʠ ʦʥ ʙʳʣ ʚʧʝʨʚʳʝ ʧʨʠʤʝʥʝʥ ʧʨʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʨʘʙʦʪʘʭ, ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʦʯʚ, 

ʥʦ ʠ ʜʣʷ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʣʘʥʜʰʘʬʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʂʘʨʪʘ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʠʨʦʜʥʦʡ ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʤʘʩʰʪʘʙʘ 1: 25 000 ʚʝʨʭʦʚʴʝʚ 

ʙʘʩʩʝʡʥʘ ʨ. ʄʘʤʠʩʦʥ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʡ ʟʘʪʝʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʩʧʦʨʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ.  

ʇʦʢʘʟʘʪʝʣʴ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʠʨʦʜʥʦʡ ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʫʤʤʘʨʥʳʤ ʥʘʢʦʧʣʝʥʠʝʤ ʪʦʢʩʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʫʨʦʚʝʥʴ ʢʦʪʦʨʳʭ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʳʰʘʝʪ ʢʣʘʨʢʦʚʳʡ [13, ʩ.11]. 

ʈʘʩʩʯʠʪʳʚʘʝʪʩʷ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

ʇʕʆ В ʂʢ ▪ ȟ▪
░      (1) 

ʛʜʝ ʂʢ ï ʢʣʘʨʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 1-3-ʛʦ ʢʣʘʩʩʦʚ ʦʧʘʩʥʦʩʪʠ, n ï ʯʠʩʣʦ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʚʳʙʦʨʢʝ ʩ ʂʢ>1,5 (ʂʢ=Cʬ/ʂ).  

ʉʬ ï ʬʦʥʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ (1-3 ʢʣʘʩʩʦʚ ʦʧʘʩʥʦʩʪʠ), ʂ ï ʂʣʘʨʢʠ ʧʦʯʚ 

ʄʠʨʘ (ʜʣʷ ʧʦʯʚ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ). ɼʣʷ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ - ʂ ʢʣʘʨʢʠ ʧʦʨʦʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʩʦʩʪʘʚʘ (ʛʨʘʥʠʪʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʪ.ʧ.), ʠʣʠ ʟʝʤʥʦʡ ʢʦʨʳ ʧʦ ɹʦʫʵʥʫ [14]. 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʤʘʪʝʨʠʘʣʦʚ ʘʚʪʦʨʦʤ ʂʢ ʙʨʘʣʩʷ ʙʦʣʴʰʝ 2-ʭ, ʪ.ʢ. ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ɸ.ʇ. 

ɺʠʥʦʛʨʘʜʦʚʘ [15,ʩ.285] ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʧʨʠ ʫʨʦʚʥʷʭ ʥʘʢʦʧʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʚ 2 ï 3 ʨʘʟʘ ʚʳʰʝ ʢʣʘʨʢʦʚʳʭ, ʥʘʙʣʶʜʘʶʪʩʷ ʩʝʨʴʝʟʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʣʶʜʝʡ, ʨʘʩʪʝʥʠʡ ʠ 

ʞʠʚʦʪʥʳʭ.  

ɻʨʘʜʘʮʠʠ ʧʦ ʇʕʆ ʙʳʣʠ ʚʟʷʪʳ ʚʩʣʝʜ ʟʘ ʉʘʝʪʦʤ ʖ.ɽ. [16, ʩ.329], ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʩʫʤʤʘʨʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʘʥʇʠʅ [17]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʢʘʨʪʝ ʧʨʠʨʦʜʥʦʡ 

ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʇʕʆ, ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ ʦʪʥʝʩʝʥʳ: 

ʩ ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʳʤ (8-16), ʦʧʘʩʥʳʤ (16-32), ʯʨʝʟʚʳʯʘʡʥʦ ʦʧʘʩʥʳʤ (>32) ʫʨʦʚʥʷʤʠ ʇʕʆ; 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣ ʚʚʝʜʝʥ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ (<8) [18]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʷʚʣʝʥʠʡ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʷʚʣʝʥʠʡ 

ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʆɻʇ) ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʬʠʢʩʘʮʠʠ ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʮʝʩʩʘ ʠ ʝʛʦ 

ʦʮʝʥʢʝ. ʌʠʢʩʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʶ ʢʦʩʤʠʯʝʩʢʠʭ 

ʬʦʪʦʩʥʠʤʢʦʚ (ʂʉ) ʠ ʥʘʟʝʤʥʦʡ ʟʘʚʝʨʢʝ. ɿʘʪʝʤ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʨʠʚʷʟʢʘ ʠ ʦʨʛʘʥʠʟʘʮʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʣʦʱʘʜʦʢ ʥʘ ʤʝʩʪʥʦʩʪʠ. ʃʘʚʠʥʳ ʠʟʫʯʘʣʠʩʴ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʧʨʦʷʚʣʝʥʠʷ 

ʧʨʦʮʝʩʩʘ, ʪ.ʝ. ʧʦ ʩʦʩʪʦʷʥʠʶ ʩʠʩʪʝʤʳ ʚ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ, ʚ ʤʦʤʝʥʪ ʦʩʪʘʥʦʚʢʠ 

ʣʘʚʠʥʳ [19].  

ʆʧʨʦʙʦʚʘʥʠʝ ʦʪʣʦʞʝʥʠʡ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʣʘʚʠʥ ʧʨʦʚʦʜʠʣʦʩʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʚʳʷʚʣʝʥʠʷ ʠʭ ʚʢʣʘʜʘ ʚ ʧʨʠʨʦʜʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠ ʫʩʣʦʚʠʠ 

ʤʠʛʨʘʮʠʠ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʃʘʚʠʥʥʳʝ ʢʦʥʫʩʘ ʚʳʥʦʩʘ (ʃʂɺ) ʦʧʨʦʙʦʚʘʣʠʩʴ ʚ ʢʦʥʮʝ ʧʝʨʠʦʜʘ ʩʥʝʛʦʪʘʷʥʠʷ, ʯʪʦʙ ʜʦʩʪʠʯʴ 

ʦʧʨʦʙʦʚʘʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʥʝʛʘ ʣʘʚʠʥ, ʩʦʰʝʜʰʠʭ ʟʘ ʩʝʟʦʥ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʧʨʦʙʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʨʘʣʩʷ ʩʥʝʛ ʣʘʚʠʥ.  

ʆʧʨʦʙʦʚʘʥʠʶ ʧʦʜʚʝʨʛʘʣʠʩʴ ʪʘʢ ʞʝ ʠ ʧʦʜʩʪʠʣʘʶʱʠʝ ʣʘʚʠʥʥʳʝ ʢʦʥʫʩʘ ʚʳʥʦʩʘ ʜʦʥʥʳʝ 

ʦʪʣʦʞʝʥʠʷ (ʇɼʆ). ʆʥʦ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʪʝʭ ʞʝ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ, ʯʪʦ ʠ ʃʂɺ.  

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɸʥʘʣʠʟ ʧʨʦʙ ʧʨʦʚʦʜʠʣʩʷ ʩ ʧʦʤʦʱʴʶ ʘʪʦʤʥʦ-

ʘʙʩʦʨʙʮʠʦʥʥʦʛʦ, ʨʝʥʪʛʝʥʦ-ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʤʝʪʦʜʦʚ. ʂʦʥʪʨʦʣʴ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʦʧʨʝʜʝʣʝʥʠʡ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʀʥʩʪʨʫʢʮʠʝʡ [20]. 

ʀʟʫʯʘʣʠʩʴ ʢʘʢ ʪʚʝʨʜʘʷ, ʪʘʢ ʠ ʞʠʜʢʘʷ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʥʝʛʘ ʣʘʚʠʥ. ʇʨʦʙʳ ʪʘʣʦʡ ʚʦʜʳ 

ʥʘʧʨʘʚʣʷʣʠʩʴ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʦʚ: ʦʙʱʘʷ ʞʝʩʪʢʦʩʪʴ, ʨʅ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ, 

ʉʘ, ʄg, NO2, NO3, NH4, SO4, CI, HCO3. ʊʚʝʨʜʦʬʘʟʥʳʝ ʚʳʜʝʣʝʥʠʷ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ 

ʬʣʫʦʨʝʩʮʝʥʪʥʳʤ ʤʝʪʦʜʦʤ. 

ʆʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʨʦʣʠ ʣʘʚʠʥ ʢʘʢ ʦʯʘʛʦʚ ʟʘʛʨʷʟʥʝʥʠʷ (ʦʙʦʛʘʱʝʥʠʷ) 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ, ʩʫʱʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʚʦʜʠʪʩʷ ʢ ʦʪʙʦʨʫ ʧʨʦʙ ʧʦ ʧʨʦʬʠʣʷʤ 

(ʧʦʩʣʝʜʥʠʝ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʘ ʚʝʱʝʩʪʚʘ) ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʩʨʘʚʥʝʥʠʝʤ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʬʦʥʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ɿʘ ʬʦʥʦʚʦʝ ʧʨʠʥʠʤʘʣʠʩʴ ʜʘʥʥʳʝ 
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ʤʦʥʠʪʦʨʠʥʛʘ ʧʦ ʉʝʚʝʨʦ-ʆʩʝʪʠʥʩʢʦʤʫ ʙʠʦʩʬʝʨʥʦʤʫ ʟʘʧʦʚʝʜʥʠʢʫ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʧʦ 

ʥʝʢʦʪʦʨʳʤ ʵʣʝʤʝʥʪʘʤ ʙʨʘʣʠʩʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʣʘʨʢʠ. 

ɺ ʦʩʥʦʚʫ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦʣʦʞʝʥʘ ʙʘʩʩʝʡʥʦʚʦ-ʣʘʥʜʰʘʬʪʥʘʷ ʢʦʥʮʝʧʮʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʂʦʨʳʪʥʳʤ ʃ.ʄ. ʠ ɿʦʪʦʚʳʤ ʉ.ɺ. [21]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

- ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʪʘʣʳʭ ʚʦʜ ʃʂɺ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦ ʧʨʦʬʠʣʶ ʩʭʦʜʘ ʣʘʚʠʥ, 

ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʫʤʘ ʚʦ ʬʨʦʥʪʘʣʴʥʦʡ ʝʝ ʯʘʩʪʠ. ʕʪʠ ʟʥʘʯʝʥʠʷ ʢʦʣʝʙʣʪʁʩʷ ʦʪ 0,15 ʜʦ 0,31ʛ/ʜʤ3, ʯʪʦ 

ʚʳʰʝ, ʯʝʤ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʜʘʞʝ ʥʝʢʦʪʦʨʳʭ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ [22] ʠ ʚ ʩʨʝʜʥʝʤ ʚ 

3 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʬʦʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʈʉʆ-ɸʣʘʥʠʠ.  

- ɺ ʪʚʝʨʜʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʥʝʛʘ ʃʂɺ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʯʪʠ ʚʩʝʭ 

ʵʣʝʤʝʥʪʦʚ ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ. ʈʘʟʙʨʦʩ ʢʦʥʮʝʥʪʨʘʮʠʡ ʵʣʝʤʝʥʪʦʚ ʜʦʚʦʣʴʥʦ ʚʝʣʠʢ, ʥʦ ʚ ʮʝʣʦʤ ʠʭ 

ʩʦʜʝʨʞʘʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʫʤʘ ʚʦ ʬʨʦʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʝʝ 

ʦʪʣʦʞʝʥʠʡ [23]. 

 - ʃʂɺ, ʦʩʦʙʝʥʥʦ ʚʦ ʬʨʦʥʪʘʣʴʥʳʭ ʩʚʦʠʭ ʯʘʩʪʷʭ, ʥʘʢʘʧʣʠʚʘʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʦʥʦʚ 

ʘʤʤʦʥʠʷ. ɽʛʦ ʩʦʜʝʨʞʘʥʠʝ (NH4+) ʢʦʣʝʙʣʝʪʩʷ ʦʪ 4, 2 ʤʛ/ʜʤ3 ʜʦ 16,0 ʤʛ/ʜʤ3, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

(ʙʦʣʝʝ ʯʝʤ ʥʘ ʧʦʨʷʜʦʢ!) ʚʳʰʝ, ʯʝʤ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʬʦʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʧʦ ʜʘʥʥʳʤ 

ʦʧʨʦʙʦʚʘʥʠʷ ʬʦʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ɸʣʘʥʠʠ ʦʪ 0,22-0,46 ʤʛ/ʜʤ3) [24]. ʇʨʠ ʵʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʘʤʤʦʥʠʷ ʚ ʪʘʣʳʭ ʚʦʜʘʭ ʣʘʚʠʥ, ʪʨʘʥʟʠʪ ʢʦʪʦʨʳʭ ʯʝʨʝʟ ʟʘʣʝʩʝʥʥʳʝ ʣʘʚʠʥʦʩʙʦʨʳ ʙʦʣʴʰʝ, 

ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʚ ʧʦʩʣʝʜʥʠʭ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ.  

ʕʪʠ ʬʘʢʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʘʚʪʦʨʦʚ ʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʠʟʤʝʥʝʥʠʠ 

ʘʛʨʝʛʘʪʥʳʭ ʩʦʩʪʦʷʥʠʡ ʩʥʝʛʘ, ʯʪʦ ʠ ʤʦʛʣʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʚʦʝʦʙʨʘʟʥʦʛʦ 

ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ʚʦ ʬʨʦʥʪʘʣʴʥʳʭ ʯʘʩʪʷʭ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʣʘʚʠʥ. ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦ-ʘʢʚʘʣʴʥʦʛʦ ʛʝʥʝʟʠʩʘ ʤʦʛʫʪ ʠʛʨʘʪʴ ʨʦʣʴ ʩʚʦʝʦʙʨʘʟʥʦʡ ʤʠʛʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʝʝ ʨʘʙʦʪʳ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʢʘʢ ʥʘʢʦʧʣʝʥʠʝ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʦʮʝʩʩʫ ʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠ ʩʭʦʜʝ ʩʥʝʞʥʳʭ ʣʘʚʠʥ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʩʢʦʨʦʩʪʠ ʧʨʠ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʦʩʪʘʥʦʚʢʝ ʣʘʚʠʥʳ, ʢʘʢ ʵʢʟʦʛʝʥʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʠ ʧʨʝʚʨʘʱʝʥʠʠ ʝʝ ʚ 

ʪʝʣʦ, ʠʤʝʥʫʝʤʦʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢʘʢ ʣʘʚʠʥʥʳʡ(ʳʝ) ʢʦʥʫʩ(ʘ) ʚʳʥʦʩʘ (ʃʂɺ). 

ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʧʦʪʦʢʘ ʧʨʠ ʦʩʪʘʥʦʚʢʝ ʣʘʚʠʥ ʫʤʝʥʴʰʘʝʪʩʷ 

ʥʘʤʥʦʛʦ ʟʥʘʯʠʪʝʣʴʥʝʝ, ʯʝʤ ʧʨʠ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʘʭ [25, ʩ.106] ʪ.ʢ. ʦʥʠ ʣʝʞʘʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 10 ʜʦ 

63 ʤ/ʩ, ʘ ʩʢʦʨʦʩʪʠ ʧʳʣʝʚʠʜʥʳʭ ʣʘʚʠʥ, ʜʦʩʪʠʛʘʶʪ 80-100 ʤ/ʩ [26, ʩ.78]. ɺ ʤʦʤʝʥʪ ʫʜʘʨʘ 

ʧʨʳʛʘʶʱʠʭ ʣʘʚʠʥ, ʩʠʣʘ ʝʛʦ ʜʦʩʪʠʛʘʝʪ 5655417,22 ʤʝʛʘʥʥɹ ʶʪʦʥʦʚ [27,ʩ.45], ʯʪʦ, ʧʦ ʤʥʝʥʠʶ 

ʘʚʪʦʨʦʚ, ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʦʛʨʝʚʫ ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʪʝʡ ʣʘʚʠʥ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʩʥʝʛ 

ʧʝʨʝʭʦʜʠʪ ʚ ʞʠʜʢʦʝ, ʘ ʯʘʩʪʠʯʥʦ ʜʘʞʝ ʚ ʛʘʟʦʦʙʨʘʟʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʇʦʜʦʙʥʳʝ ʷʚʣʝʥʠʷ ʙʳʣʠ ʦʧʠʩʘʥʳ 

ʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʯʠʥ ɻʝʥʘʣʜʦʥʩʢʦʡ ʢʘʪʘʩʪʨʦʬʳ [28, ʩ.88].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʃʂɺ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʢʘʢ ʥʝʦʨʛʘʥʠʯʝʩʢʠʤʠ, ʪʘʢ ʠ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʙʣʘʛʦʜʘʨʷ ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ʚ ʝʛʦ 

ʬʨʦʥʪʘʣʴʥʳʭ ʯʘʩʪʷʭ. 

ʈʘʡʦʥʠʨʦʚʘʥʠʝ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʮʝʣʴʶ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʜʣʷ ʨʝʢʨʝʘʮʠʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʮʝʧʮʠʠ ɿʦʪʦʚʘ ʉ.ɺ., ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʙʘʩʩʝʡʥʘ ʨ. ʄʘʤʠʩʦʥ (ʩʧʦʨʪʠʚʥʳʡ 
ʢʦʤʧʣʝʢʩ ʩ ʧʨʠʣʝʛʘʶʱʠʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ) ʧʨʦʚʝʜʝʥʦ ʩ ʦʧʦʨʦʡ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ. ʆʥʠ 

ʚʢʣʶʯʘʣʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ (ʧʨʦʷʚʣʝʥʠʷ ʆɻʇ ʚ ʧʨʝʜʝʣʘʭ ʙʘʩʩʝʡʥʦʚ) ʠ ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ 

(ʪʘʙʣʠʮʘ 1). 

ɿʘʢʣʶʯʝʥʠʝ. ɺʳʰʝʦʧʠʩʘʥʥʳʝ ʜʘʥʥʳʝ ʛʦʚʦʨʷʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʝʟʦʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʣʘʚʠʥ ʠ ʚʩʝʛʦ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʦʥ ʨʝʢʨʝʘʮʠʠ. ʃʂɺ ʚ ʚʳʩʦʢʦʛʦʨʴʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ 

ʩʝʟʦʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʥʠʭ ʯʘʩʪʦ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʦʩʥʦʚʥʳʝ ʟʘʧʘʩʳ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʪʦʤʫ ʦʮʝʥʢʘ ʵʪʠʭ ʫʯʘʩʪʢʦʚ ʥʝ ʪʦʣʴʢʦ ʩ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ, ʥʦ ʠ ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʦʡ, ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʘʩʧʝʢʪʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʦʩʚʦʝʥʠʠ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 
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ʊʘʙʣʠʮʘ 1. ʆʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

Table 1. Main criteria for territorial zoning research 

 ̄

ʧ/ʧ 
ʅʘʟʚʘʥʠʝ ʙʘʩʩʝʡʥʘ 

ʂʨʠʪʝʨʠʠ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ɺʠʜ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʠ 

ɻ
ʝ
ʦ
ʜ
ʠ
ʥ
ʘ
ʤ
ʠ
ʯ

ʝ
ʩ
ʢ
ʠ
ʡ
 

ʨ
ʝ
ʞ
ʠ
ʤ
*

 

ʇʕʆ 

ʇ
ʕ
ʆ<

8
 

8
<
ʇ
ʕ
ʆ<

1
6 

ʇ
ʕ
ʆ>

1
6 

 

1 ɻʠʙʠʪʘʥʜʦʥʩʢʠʡ - + - - ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 

2 ʂʦʟʳʜʦʥʩʢʠʡ + + - - ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 

3 ɿʝʤʝʛʦʥʜʦʥʩʢʠʡ - + + - ʆʛʨʘʥʠʯʝʥʥʘʷ ʨʝʛʣʘʤʝʥʪʘʮʠʷ ʚ 

ʯʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʷ ʚ 

ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʦʚ ʩ 8<ʇʕʆ<16 

4 ʈʫʯʘʪʜʦʥ-

ɹʫʙʫʜʦʥʩʢʠʡ 

+ + - - ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 

5 ɺʝʨʭʥʝʤʘʤʠʩʦʥʩʢʠʡ + + + - ʆʛʨʘʥʠʯʝʥʥʘʷ ʨʝʛʣʘʤʝʥʪʘʮʠʷ ʚ 

ʯʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʷ ʚ 

ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʦʚ ʩ 8<ʇʕʆ<16 

6 ʃʘʛʘʪʢʦʤʩʢʠʡ + - + + ʇʦʣʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʷ ʚ ʧʨʝʜʝʣʘʭ 

ʫʯʘʩʪʢʦʚ ʩ ʇʕʆ>16. 

ʆʛʨʘʥʠʯʝʥʥʘʷ ʨʝʛʣʘʤʝʥʪʘʮʠʷ ʚ 

ʯʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʷ ʚ 

ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʦʚ ʩ 8<ʇʕʆ<16. 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʤʠʢʨʦ-

ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ 

7 ʂʘʡʪʘʢʦʤʜʦʥʩʢʠʡ + + - - ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 

8 ʂʘʩʘʡʢʦʤʜʦʥʩʢʠʡ + + + - ʆʛʨʘʥʠʯʝʥʥʘʷ ʨʝʛʣʘʤʝʥʪʘʮʠʷ ʚ 

ʯʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʷ ʚ 

ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʦʚ ʩ 8<ʇʕʆ<16 

9 ʍʘʣʘʮʘʩʢʠʡ + + - - ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ 

ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ (NH+
4) 

10 ʂʫʘʪʝʜʦʥʩʢʠʡ-

ʈʝʮʠʜʦʥʩʢʠʡ 

+ - + + ʇʦʣʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʷ ʚ ʧʨʝʜʝʣʘʭ 

ʫʯʘʩʪʢʦʚ ʩ ʇʕʆ>16. 

ʆʛʨʘʥʠʯʝʥʥʘʷ ʨʝʛʣʘʤʝʥʪʘʮʠʷ ʚ 

ʯʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʷ ʚ 

ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʦʚ ʩ 8<ʇʕʆ<16. 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ 

ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ 

11 ɼʥʫʠʜʦʥʩʢʠʡ - - + + ʊʦ ʞʝ 

12 ɸʜʘʡʢʦʤʩʢʠʡ + - + + ʊʦ ʞʝ 

13 ʊʠʙ-ʎʘʨʛʘʩʪʢʠʡ + - + + ʊʦ ʞʝ 

14 ʇʫʩʩʢʠʡ + - + + ʇʦʣʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʷ ʚ ʧʨʝʜʝʣʘʭ 

ʫʯʘʩʪʢʦʚ ʩ ʇʕʆ>16. 

ʆʛʨʘʥʠʯʝʥʥʘʷ ʨʝʛʣʘʤʝʥʪʘʮʠʷ ʚ 

ʯʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʷ ʚ 

ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʦʚ ʩ 8<ʇʕʆ<16. 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ 

ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ 
*ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʝʞʠʤ:+ ʥʘʧʨʷʞʝʥʥʳʡ;- ʥʝʥʘʧʨʷʞʝʥʥʳʡ [23,ʩ.8]  
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ëÖ ÆÌÙÍÌÔ ÙÌÎÔ ÌÜÓ¾ÍÔÔ áÌÞÌÜ׳ÚÔ éÖÚ×ÚÏÄ ÎÌ ÏÑÚáÔØÔÖÄ ÐÌÜ ÜßäÐÔ 

ØÔÙÞÌפÌ׳ÚÔ ÖÊ׳Ä 

Ðìü øìץú÷ì øìĆ÷ÿøúþô āìþìüùúöô ûúþñùýôì÷ô ïñúāôøôöĒ ĉöú÷úïĒ ðôðì íìüúøìðì øñĄìîìð, øñþúðôöìô 
íì״úðô״ôô úù, îì íúìýúý öìüðìùĒ ôýþôĀúðìíìüôô ôù ùôĄúùðô״ìùðì íú øôöðúüô öì÷úùô āìüôþìýúóô îì íì 
 úô íñāìþìüô ùôýíìþô ĉöú÷úïô, íìüúô ýúāþøúùô״ôþĆìץ ýìðô øìĆ÷ÿø öìüðìùôץúô ĔÿðúöÿùĒ íú øì״ÿðÿðô üìõúù״
îì ôýþôĀúðìíìüôô úíĆñöþ״úô üñöüñìþýôúùĒ. Ðìü üúíôþìô íú îìýñĆô üÿĄðô ðìü þìøúøô ðÿùČ ùìøÿðô îìüóôĄĒ 
ĉöýþüñøì÷ô îì þÿüôóøô ĉöú÷úïô, úíĆñöþ״úô üñöüñìþýôúùĒ îì íì÷ìùðöÿ״ô ðôðì íìüúøìðì øñĄìîìð.  

Øÿì÷÷ôĀúù þìîýôċ øñðôāìù öô ðìü ״ú÷ìþô úĀìüôùôĄô ״ÿðÿðô öÿ״ôýþúù ùìĀìץìþ óìøôùìô 

ïñúðôùìøìöôüú íì ùìóìü ïôüôĀþìù, íì÷öô óìøôùìô ïñúāôøôöô îì öúùýñùþüìþýôċô ĔìüìČù״úô ïñúāôøôöĒ îì 
ûúüìöìùðìñ, öô øñþìîúùìùð íú ĀìĆú÷ýúóôô íìĆóñ üìîìùð״úô āìþìüùúöô ïñú÷úïĒ îì þìĄìööÿ÷ô ăñùìöô úù״ú 
ûìõðú Ąìîìùð. 

Ðìü öúüô úĄöúüĄÿðì Ĕìùíì״úô סìõüôúððĒ þìĆýôüô þìüøì ðôðì íìüúøìðì Ąÿðìýþ, öô ðìü ċöĔúċïĒ íú 
úøô÷״úô ðôïìüô āìþìüô ĉöú÷úïĒ îì ïñúāôøôöĒ, íì þìĄìööÿ÷ô ýú״ì״úô ïñúāôøôöôô ïñú÷úïĒ ðìü ýú״ì״úô 
 úô״÷÷úô ìýúýôô øñþì״ú îì öúùþôùñùþ״úýô÷āñó øÿýúôðìþ øñöÿùìð. Ðìü úāôü, íú Ĕì÷íô Āìüúøìðìùô þìüøì״
îìóùôù îì ðôïìü ĉ÷ñøñùþ״úô óì״üú÷ÿð îì ûìõîìýþìïô״úô úù״ú ì÷úץìøìùð ìýþ. 

Íú ôýþôĀúðì ìó ùìøÿùìô øôùþìץìîĒ ðìü ״ÿðÿðô øìõðúùô îìüóôĄôô Øìøôýúù, öô ðìü פìĀץúó ðìü Úýñþôċô 
äôøú÷Ē (ÜÝÚ Ì÷ìùôċ) Ĕúõïôü ìýþ, ðìü ìýúýô øñĆČü״úô íñāìþìüôô ĉöú÷úïôô øÿì÷÷ôĀ óìüÿü ìýþ, öô þìþíôץô 

öúùýñûýôċô ״ìîúĒ íìüúô ìüóČíôô þìĆýôüô üìîìùð״úô ïñú÷úïĒ îì óÿ״ÿüúþ āìþìüúþô ĉöú÷úïĒ îì ïñúāôøôöĒ. 
Öì÷ôðîúòì״ú: āìþìüùúöô ûúþñùýôì÷ô ïñúāôøôöĒ ĉöú÷úïĒ, íìüúøìðô öúùÿýô þìüøì״úô íìüĀ, ìóāÿðöÿùôô 

 úô ïñú÷úïô îì óÿāÿüúþô״úô üìîìùð״úô üñöüñìþýôúùĒ, āìþìü״ÿðÿðô öĘĕôýþúù, íñāìþìüôô ĉöú÷úïôô, öúøû÷ñöý״
üÿĄðô ýú״ì״úô öĘĕ, íñāìþìüôô ĉöú÷úïĒ, üìîìùð״úô āìþìüùúöô ïñú÷úïĒ îì îì óÿāÿüúþ, öúùýñûýôċô óñ״ùôô 
 .ìîóìïô״

 
ʅʆɺʓʁ ɸʉʇɽʂʊ ʆʎɽʅʂʀ ʇʆʊɽʅʎʀɸʃʔʅʆʁ ʕʂʆʃʆɻʆ-ɻɽʆʍʀʄʀʏɽʉʂʆʁ ʆʇɸʉʅʆʉʊʀ ʇʈʀ 

ʆʉɺʆɽʅʀʀ ɻʆʈʅʓʍ ʊɽʈʈʀʊʆʈʀʁ 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʥʷʪʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ, ʤʝʪʦʜʠʢʘ ʝʝ ʦʮʝʥʢʠ ʠ 

ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʤ ʢʘʨʪʠʨʦʚʘʥʠʠ ʠ ʨʘʡʦʥʠʨʦʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʠ ʩ 

ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʳʭ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʫʯʘʩʪʢʦʚ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ. ɺʳʩʦʢʦʛʦʨʥʳʝ ʦʙʲʝʢʪʳ ʨʝʢʨʝʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʩʚʷʟʠ ʩ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʇʨʠ ʦʩʚʦʝʥʠʠ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʘʚʪʦʨʳ 

ʨʝʢʦʤʝʥʜʫʶʪ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʠʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʬʦʥ, ʥʦ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʦʪʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʨʘʩʩʝʷʥʠʷ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʧʨʠ ʘʢʪʠʚʠʟʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʭ 

ʦʪʣʦʞʝʥʠʡ. 

ɺ ʨʘʙʦʪʝ ʨʘʩʢʨʳʚʘʶʪʩʷ ʥʝʦʨʜʠʥʘʨʥʳʝ ʘʩʧʝʢʪʳ ʚʣʠʷʥʠʷ ʩʥʝʞʥʳʭ ʣʘʚʠʥ, ʢʦʪʦʨʳʝ ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʚʥʦʩʷʪ ʩʚʦʡ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʥʦʤʘʣʴʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʣʝʡ ʥʘ 

ʦʩʚʘʠʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʇʦʩʣʝʜʥʝʝ ʩʚʷʟʘʥʦ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʚ ʢʦʥʫʩʘʭ ʚʳʥʦʩʘ ʩʥʝʞʥʳʭ ʣʘʚʠʥ ʠ ʧʦʜʩʪʠʣʘʶʱʠʭ ʠʭ 

ʦʪʣʦʞʝʥʠʷʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʜʨʫʛʠʭ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʅʘ ʧʨʠʤʝʨʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʩʧʦʨʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʄʘʤʠʩʦʥ, 

ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʂʘʚʢʘʟʝ ʚ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ (ʈʉʆ ɸʣʘʥʠʷ), ʥʘ ʦʩʥʦʚʝ ʘʚʪʦʨʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʢʘʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʘʩʩʝʡʥʦʚʦʡ ʢʦʥʮʝʧʮʠʠ ʧʨʠ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʦʧʘʩʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ, ʢʘʢ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ, ʪʘʢ ʠ ʬʘʢʪʦʨʘ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʢʦʣʦʛʦ-

ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʤʝʭʘʥʠʟʤ ʦʮʝʥʢʠ ʧʨʠʨʦʜʥʳʭ ʦʧʘʩʥʦʩʪʝʡ, ʠʭ ʢʘʨʪʠʨʦʚʘʥʠʠ ʜʣʷ 

ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʦʧʘʩʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʦʮʝʥʢʠ ʷʚʣʷʶʪʩʷ ʢʘʨʪʳ ʧʨʠʨʦʜʥʳʭ ʦʧʘʩʥʦʩʪʝʡ, 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦ ʦʧʨʝʜʝʣʷʶʱʠʝ ʢʘʪʝʛʦʨʠʠ ʟʦʥ ʧʦʨʘʞʝʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʦʧʘʩʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʘʪʝʛʦʨʠʷʤʠ ʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʨʝʛʫʣʠʨʫʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩ ʫʯʝʪʦʤ ʵʢʦʣʦʛʦ-

ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʩʦʦʨʫʞʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʟʦʛʝʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩ,r ʧʨʠʨʦʜʘ, ʵʢʦʣʦʛʠʯʝʩʢʘ ̫ʙʝʟʦʧʘʩʥʦʩʪ,ɹ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʪʝʨʨʠʪʦʨʠʷ, ʛʝʦʜʠʥʘʤʠʢʘ, ʨʘʡʦʥʠʨʦʚʘʥʠʝ, ʢʘʨʪʠʨʦʚʘʥʠʝ. 

 

A NEW ASPECT OF THE ASSESSMENT OF POTENTIAL ECOLOGICAL AND GEOCHEMICAL HAZARDS 

IN THE DEVELOPMENT OF MOUNTAIN AREAS  

The paper discusses the concept of potential natural ecological and geochemical risks, the method of their assessment 

and rationale use of this indicator in large-scale mapping and zoning of the territory in order to identify environmentally safe 

areas for construction and operation of recreational facilities. Located in mountainous regions, high-altitude recreation 

facilities are considered in connection with the widespread development of extreme sports and eco-tourism throughout the 

world. During the development of mountainous areas, the authors recommend to take into account not only their geodynamic 

background, but also the geochemical background, and geochemical flows of concentration and dispersion that may occur 

with activation of some dangerous geological processes and formation of their detritus. 

The paper reveals non-trivial aspects of the influence of snow avalanches that, along with other ecological and 

geochemical risk factors, contribute to the formation of anomalous geochemical fields in the areas under development. The 
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latter is associated with the accumulation of heavy metals and other toxic elements and their compounds in detrital cones of 

avalanches and underlying formations. 

Using the example of zoning of the territory of a high-altitude Mamison sports complex located in the Caucasus in 

North Ossetia (Alania) based on the author's own environmental safety criteria the necessity of applying the concept of basins 

is clearly shown when assessing the influence of dangerous geological processes and phenomena, both as dynamic factor and 

a factor of potential ecological and geochemical risk. 

Key words: potential ecological and geochemical risk , detrital cones of snow avalanches, development of mountain 

areas, environmental safety, recreational complexes, hazardous geological processes and phenomena, basin concept of 

zoning. 
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ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ʠʤ. ʍ.ʄ. ɸʙʜʫʣʣʘʝʚʘ ɻʦʩʢʦʤʛʝʦʣʦʛʠʠ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ 

 

ɻʦʨʥʦʝ ʦʣʝʜʝʥʝʥʠʝ - ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʥʠʚʘʣʴʥʦ-

ʛʣʷʮʠʘʣʴʥʦʡ ʟʦʥʳ ʉʨʝʜʥʝʡ ɸʟʠʠ. ʆʥʦ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʩʣʦʞʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʦʮʝʩʩʦʚ, ʛʜʝ 

ʦʩʥʦʚʥʳʝ ʜʝʡʩʪʚʫʶʱʠʝ ʩʠʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʥʜʦʛʝʥʥʳʤʠ ʠ ʵʢʟʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʅʠʚʘʣʴʥʦ-

ʛʣʷʮʠʘʣʴʥʘʷ ʟʦʥʘ ʜʣʷ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʷʚʣʷʝʪʩʷ ʟʦʥʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʘ ʠʤʝʥʥʦ ʯʠʩʪʳʭ ʧʨʝʩʥʳʭ ʚʦʜ, ʠʤʝʶʱʠʭ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. ɼʣʷ ʣʘʥʜʰʘʬʪʦʚ 

ʵʪʦʡ ʟʦʥʳ ʭʘʨʘʢʪʝʨʥʦ ʩʦʯʝʪʘʥʠʝ ʩʥʝʞʥʠʢʦʚ ʠ ʣʝʜʥʠʢʦʚ ʩʦ ʩʢʘʣʘʤʠ ʠ ʦʩʳʧʷʤʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʠʥʪʝʥʩʠʚʥʦʝ ʬʠʟʠʯʝʩʢʦʝ ʚʳʚʝʪʨʠʚʘʥʠʝ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʣʝʜʥʠʢʦʚ ʠ ʚʝʯʥʳʭ ʩʥʝʛʦʚ ʦʙʫʩʣʦʚʣʝʥʦ 

ʧʦʩʪʦʷʥʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʩʘʜʢʦʚ. ʇʨʠ ʵʪʦʤ ʫʩʣʦʚʠʠ ʩʢʦʨʦʩʪʴ ʚʳʚʝʪʨʠʚʘʥʠʷ ʚ 

ʥʠʚʘʣʴʥʦ-ʛʣʷʮʠʘʣʴʥʦʤ ʧʦʷʩʝ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʩʪʦʷʥʥʦʡ. ʇʦʩʣʝʜʥʝʝ ʦʣʝʜʝʥʝʥʠʝ ʚ ʠʩʪʦʨʠʠ ɿʝʤʣʠ 

ʩʚʷʟʘʥʦ ʩ ʯʝʪʚʝʨʪʠʯʥʳʤ (ʣʝʜʥʠʢʦʚʳʤ) ʧʝʨʠʦʜʦʤ. ɽʩʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʥʘʡʪʠ ʫʯʘʩʪʢʠ, ʛʜʝ 

ʦʣʝʜʝʥʝʥʠʝ ʩʫʱʝʩʪʚʦʚʘʣʦ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʵʪʦʛʦ ʧʝʨʠʦʜʘ, ʪʦ ʜʣʷ ʵʪʠʭ ʨʘʡʦʥʦʚ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʩʢʦʨʦʩʪʠ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ.  

ɺ ʛʦʨʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʨʷʜʫ ʩ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʚʣʠʷʶʪ ʵʢʩʧʦʟʠʮʠʷ ʠ ʫʛʦʣ ʥʘʢʣʦʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʘʙʩʦʣʶʪʥʘʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʳʩʦʪʳ ʨʝʣʴʝʬʘ, ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʠʥʚʝʨʩʠʷ. ɺʝʨʦʷʪʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʚʝʯʥʦʡ 
ʤʝʨʟʣʦʪʳ ʧʦʚʳʰʘʝʪʩʷ ʥʘ ʩʢʣʦʥʘʭ ʩʝʚʝʨʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʠ ʚ ʢʦʪʣʦʚʠʥʥʳʭ ʨʘʡʦʥʘʭ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʉʨʝʜʥʝʡ ɸʟʠʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʪʠʧʘ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʝʯʥʦʡ 

ʤʝʨʟʣʦʪʳ. ʂ ʧʝʨʚʦʤʫ ʪʠʧʫ ʦʪʥʦʩʷʪʩʷ ʨʘʡʦʥʳ ʩ ʥʠʟʢʦʡ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʦʡ ʜʦʣʠʥʳ (ʥʠʞʝ 

ʥʫʣʝʚʦʡ ʠʟʦʪʝʨʤʳ), ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʛʦʜʦʚʳʭ ʦʩʘʜʢʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʛʦʨʥʦ-ʜʦʣʠʥʥʳʭ ʣʝʜʥʠʢʦʚ, ʣʦʞʝ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʟʦʥʦʡ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ (ʥʝ ʩʯʠʪʘʷ ʩʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʠʛʨʝʙʥʝʚʦʡ ʯʘʩʪʠ ʭʨʝʙʪʦʚ). ʂ 

ʵʪʦʤʫ ʪʠʧʫ ʦʪʥʦʩʷʪʩʷ ɿʘʧʘʜʥʳʡ ʇʘʤʠʨ ʠ ʖʞʥʳʡ ʊʷʥʴ-ʐʘʥʴ, ʛʜʝ ʷʟʳʢʠ ʛʦʨʥʳʭ ʣʝʜʥʠʢʦʚ 

ʦʧʫʩʢʘʶʪʩʷ ʜʦ 2300-3500 ʤ. ʇʨʠ ʦʪʩʪʫʧʘʥʠʠ ʣʝʜʥʠʢʦʚ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʧʝʨʝʭʦʜ ʦʪ 

ʭʦʣʦʜʥʦʛʦ ʪʠʧʘ ʢ ʠʟʦʪʝʨʤʠʯʝʩʢʦʤʫ (ʪʝʧʣʦʤʫ) [4, c.83-89], ʘ ʵʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʦʩʪʝʧʝʥʥʦʝ 

ʧʨʦʛʨʝʚʘʥʠʝ ʩʣʦʷ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʧʦʜ ʣʝʜʥʠʢʦʤ ʠ ʧʦʣʥʫʶ ʜʝʛʨʘʜʘʮʠʶ ʝʛʦ ʚ ʦʩʚʦʙʦʞʜʝʥʥʦʡ ʦʪʦ 
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ʣʴʜʘ ʟʦʥʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʝʛʨʘʜʘʮʠʷ ʦʣʝʜʝʥʝʥʠʷ ʚ ʵʪʠʭ ʦʙʣʘʩʪʷʭ ʦʜʥʦʟʥʘʯʥʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʩʦʢʨʘʱʝʥʠʝʤ ʧʣʦʱʘʜʠ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʥʘ ʪʫ ʞʝ ʚʝʣʠʯʠʥʫ.  

ʂʦ ʚʪʦʨʦʤʫ ʪʠʧʫ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʛʦʨʥʳʝ ʨʘʡʦʥʳ ʩ ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʛʦʜʦʚʳʭ ʦʩʘʜʢʦʚ, 

ʜʦʣʠʥʳ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʳ ʚʳʰʝ ʥʫʣʝʚʦʡ ʠʟʦʪʝʨʤʳ. ɿʜʝʩʴ ʧʨʦʮʝʥʪ ʛʦʨʥʦ-ʜʦʣʠʥʥʳʭ 

ʣʝʜʥʠʢʦʚ ʚ ʩʦʩʪʘʚʝ ʦʣʝʜʝʥʝʥʠʷ ʩʦʢʨʘʱʘʝʪʩʷ, ʦʣʝʜʝʥʝʥʠʝ ʧʨʠʫʨʦʯʝʥʦ ʢ ʛʨʝʙʥʷʤ ʛʦʨ, ʘ ʚ ʜʦʣʠʥʘʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚʝʯʥʘʷ ʤʝʨʟʣʦʪʘ, ʥʝ ʩʚʷʟʘʥʥʘʷ ʥʘʧʨʷʤʫʶ ʩ ʩʦʚʨʝʤʝʥʥʳʤ ʦʣʝʜʝʥʝʥʠʝʤ. ʊʘʢʠʝ 

ʫʩʣʦʚʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ɺʦʩʪʦʯʥʦʤ ʇʘʤʠʨʝ. 

ʃʝʜʥʠʢ ɸʢʘʨʭʘʨ ʖʞʥʳʡ ʥʘʭʦʜʠʪʩʷ ʥʘ ɺʦʩʪʦʯʥʦʤ ʇʘʤʠʨʝ ʠ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ 

ʉʝʚʝʨʥʦ-ɸʣʠʯʫʨʩʢʦʛʦ ʭʨʝʙʪʘ. ʃʝʜʥʠʢ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʙʘʩʩʝʡʥʫ ʨʝʢʠ ɻʫʥʪ, ʚʧʘʜʘʶʱʝʡ ʚ ʨ. 

ʇʷʥʜʞ. ɸʢʘʨʭʘʨ ʖʞʥʳʡ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʤʘʣʦʛʦ ʦʣʝʜʝʥʝʥʠʷ (ʤʝʥʝʝ 0.1 ʢʤ2) ʠ ʧʨʝʜʩʪʘʚʣʝʥ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʧʨʠʩʢʣʦʥʦʚʳʤ ʪʠʧʦʤ. ɺʚʠʜʫ ʤʘʣʳʭ ʨʘʟʤʝʨʦʚ ʣʝʜʥʠʢ ʥʝ ʙʳʣ ʟʘʥʝʩʸʥ ʚ ʂʘʪʘʣʦʛ 

ʣʝʜʥʠʢʦʚ ʉʉʉʈ ʠ ʪʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʨʘʙʦʪʘʤ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʲʸʤʢʝ ɺʦʩʪʦʯʥʦʛʦ ʇʘʤʠʨʘ, 

ʧʨʦʚʦʜʠʚʰʠʭʩʷ ʇɻʈʕ ʚ 1958 ʛʦʜʫ, ɸʢʘʨʭʘʨ ʖʞʥʳʡ ʙʳʣ ʧʦʣʥʦʩʪʴʶ ʟʘʢʘʨʪʠʨʦʚʘʥ. ʇʦʚʪʦʨʥʘʷ 

ʩʲʸʤʢʘ ʣʝʜʥʠʢʘ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʚ 1980 ʛʦʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ ʣʘʙʦʨʘʪʦʨʠʠ ʛʣʷʮʠʦʣʦʛʠʠ ʀɻɻ ɸʅ 

ʈʋʟ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʜʘʥʥʳʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʲʸʤʦʢ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʯʸʪʦʚ ʚʳʷʩʥʠʣʦʩʴ, 

ʯʪʦ ʟʘ 22 ʛʦʜʘ ʣʝʜʥʠʢ ʩʦʢʨʘʪʠʣʩʷ ʙʦʣʝʝ, ʯʝʤ ʥʘ 30% ʧʦ ʧʣʦʱʘʜʠ (ʩʦ 103 000 ʤ2 ʜʦ 62000 ʤ2) ʠ 

ʧʦʪʝʨʷʣ ʚ ʦʙʲʸʤʝ ʧʦʨʷʜʢʘ 20% (300 000 ʤ3) ʣʴʜʘ (ʨʠʩ.1). ʇʦʪʝʨʷʚ, ʧʨʠʤʝʨʥʦ, ʧʷʪʫʶ ʯʘʩʪʴ ʩʚʦʝʛʦ 

ʦʙʲʸʤʘ, ʵʪʦʪ ʣʝʜʥʠʢ ʩʦʭʨʘʥʷʝʪʩʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʣʠʰʴ ʟʘ ʩʯʸʪ ʠʥʪʝʥʩʠʚʥʦʛʦ ʤʝʪʝʣʝʚʦʛʦ ʧʝʨʝʥʦʩʘ, 

ʧʦʩʢʦʣʴʢʫ ʦʙʣʘʩʪʠ ʧʠʪʘʥʠʷ ʦʥ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʤʝʝʪ. 

ʇʨʠʤʝʨ ʣʝʜʥʠʢʘ ɸʢʘʨʭʘʨ ʖʞʥʳʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʥʪʝʥʩʠʚʥʦʤ ʩʦʢʨʘʱʝʥʠʠ ʦʣʝʜʝʥʝʥʠʷ ʥʘ ɺʦʩʪʦʯʥʦʤ ʇʘʤʠʨʝ. ʇʦ ʦʪʜʝʣʴʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʚʠʟʫʘʣʴʥʳʤ ʦʮʝʥʢʘʤ, ʜʦʣʠʥʳ ʉʝʚʝʨʦ-ɸʣʠʯʫʨʩʢʦʛʦ 

ʭʨʝʙʪʘ, ʪʘʢʠʝ ʢʘʢ ʕʣʠʩʫ, ɹʦʟʪʝʨʝ, ɸʢʘʨʭʘʨ ʠ ʜʨ., ʩʦʜʝʨʞʘʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʣʝʜʳ ʜʨʝʚʥʝʛʦ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʍʘʨʘʢʪʝʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʠʭ ʩʣʝʜʦʚ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʛʦʨʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʙʳʣʘ ʥʘ ʜʚʘ 

ʧʦʨʷʜʢʘ ʚʳʰʝ ʩʦʚʨʝʤʝʥʥʦʡ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʧʝʨʠʦʜʝ ʧʦʢʨʦʚʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ɺʦʩʪʦʯʥʦʛʦ 

ʇʘʤʠʨʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʣʝʜʥʠʢʠ, ʦʪʣʠʯʘʷʩʴ ʤʘʣʳʤʠ ʨʘʟʤʝʨʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʨʠʛʨʝʙʥʝʚʳʭ 

ʫʯʘʩʪʢʘʭ ʭʨʝʙʪʘ, ʛʜʝ ʠʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʝʜʝʣʳ ʢʦʣʝʙʣʶʪʩʷ ʦʢʦʣʦ ʦʪʤʝʪʢʠ 5000 ʤ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʤʦʟʘʠʯʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʝʜʥʠʢʦʚ, ʢʘʢ ʙʳ ʥʘʥʠʟʘʥʥʳʭ ʥʘ ʛʨʝʙʥʝʚʫʶ 

ʣʠʥʠʶ, ʦʪʤʝʯʝʥʘ ʥʘ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ ʖʞʥʦ-ɸʣʠʯʫʨʩʢʦʛʦ ʭʨʝʙʪʘ. ʆʥʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʩʠʩʪʝʤʦʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʜʨʝʚʥʝʣʝʜʥʠʢʦʚʳʭ ʜʦʣʠʥ ʪʨʦʛʦʚʦʛʦ ʪʠʧʘ, 

ʧʨʦʪʷʥʫʪʳʭ ʥʘ ʜʝʩʷʪʢʠ ʢʠʣʦʤʝʪʨʦʚ ʚʥʠʟ ʦʪ ʩʦʚʨʝʤʝʥʥʳʭ ʣʝʜʥʠʢʦʚ. ʉʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ 

ʦʣʝʜʝʥʝʥʠʷ ʠʜʝʪ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʜʝʛʨʘʜʘʮʠʝʡ ʤʝʨʟʣʦʡ ʟʦʥʳ. ʂ ʧʨʠʤʝʨʫ, ʧʨʠ ʨʘʟʚʝʜʢʝ 

ɹʘʰʛʫʤʙʝʟʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʦʥʦʮʠʪʘ ʠ ʮʠʨʢʦʥʘ ʚ 1933 ʛʦʜʫ, ʢʘʢ ʫʢʘʟʳʚʘʝʪ ʉ.ʀ. ʂʣʫʥʥʠʢʦʚ 

[6, ʩ.88-106], ʚʝʯʥʘʷ ʤʝʨʟʣʦʪʘ ʙʳʣʘ ʚʩʢʨʳʪʘ ʥʘ çʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʛʣʫʙʠʥʫè. ɺʝʯʥʘʷ 

ʤʝʨʟʣʦʪʘ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʰʫʨʬʘʭ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ʥʘ ʚʳʩʦʪʝ 4000 ʤ, ʛʜʝ ʚʩʪʨʝʯʘʶʪʩʷ 

ʤʦʨʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʨʦʜ ʧʨʠ ʵʪʦʤ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ -0,10ʩ ʜʦ -1,00ʩ. ɺ 

1958 ʛʦʜʫ ʚ ʵʪʦʤ ʞʝ ʨʘʡʦʥʝ ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʇɻʈʕ. ʇʨʠ ʧʨʦʭʦʜʢʝ ʦʢʦʣʦ 40 

ʰʫʨʬʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʤʝʯʝʥʦ ʥʘʣʠʯʠʷ ʚʝʯʥʦʤʝʨʟʣʦʛʦ ʛʨʫʥʪʘ, ʪ.ʝ. ʧʨʦʠʟʦʰʣʦ ʦʪʩʪʫʧʘʥʠʝ 

ʬʨʦʥʪʘ ʤʝʨʟʣʦʪʳ ʥʘ ʙʦʣʴʰʠʝ ʚʳʩʦʪʳ. ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʵʪʦʤ ʨʘʡʦʥʝ, 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʊʘʢ ʨʝʢʠ ɻʫʨʫʤʜʳ ʠ ɹʘʰʛʫʤʙʝʟ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʩʪʦʢʘ ʦʪʜʘʶʪ ʧʦʜʟʝʤʥʳʤ ʧʫʪʝʤ.  
ʆʜʥʠʤ ʠʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʜʝʛʨʘʜʘʮʠʠ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʩʣʫʞʠʪ 

ʧʦʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʣʠʥʥʦʭʚʦʩʪʦʛʦ ʩʫʨʢʘ, ʢʦʪʦʨʳʡ ʩʝʣʠʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʚ 

ʩʫʙʘʣʴʧʠʡʩʢʦʡ ʟʦʥʝ ʜʦ ʚʳʩʦʪʳ ʩʥʝʛʦʚʦʡ ʛʨʘʥʠʮʳ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʥʘ ʇʘʤʠʨʝ, ʧʦ ʜʘʥʥʳʤ ʥʘ 1933 ʛ., ʦʢʦʥʪʫʨʠʚʘʣʦʩʴ 

ʧʨʠʤʝʨʥʦ ʛʦʨʠʟʦʥʪʘʣʴʶ 3800 ʤ, ʚʳʰʝ ʢʦʪʦʨʦʡ ʦʥʘ ʠʤʝʣʘ ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

[6, c.88-106]. ɻʦʨʠʟʦʥʪʘʣʴ ʵʪʘ ʦʭʚʘʪʳʚʘʣʘ ʧʣʦʱʘʜʴ ʩʚʳʰʝ 20000 ʢʤ2. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʜʝʩʴ 

ʥʘʙʣʶʜʘʣʘʩʴ ʦʙʣʘʩʪʴ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʚ ʩʚʦʝʦʙʨʘʟʥʳʭ ʚʳʩʦʢʦʛʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʫʶ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʣʝʜʥʠʢʘ ɸʢʘʨʭʘʨ ʖʞʥʳʡ ʜʣʷ ʦʣʝʜʝʥʝʥʠʷ 

ɺʦʩʪʦʯʥʦʛʦ ʇʘʤʠʨʘ, ʥʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʷʚʥʦʛʦ ʨʘʟʣʠʯʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʣʦʱʘʜʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ 

ʧʦʩʣʝʜʥʝʛʦ ʟʘ ʧʝʨʠʦʜ 1958-1980 (30%) ʠ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʚʳʜʝʣʝʥʥʦʛʦ ʟʘ ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ 
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ɸ.ʉ. ʑʝʪʠʥʥʠʢʦʚʳʤ ʜʣʷ ʚʩʝʛʦ ʙʘʩʩʝʡʥʘ ʄʫʨʛʘʙʘ (17.8%) [7, c.148]. ʊʘʢʦʝ ʩʠʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʚ 

ʪʝʤʧʘʭ ʜʝʛʨʘʜʘʮʠʠ, ʚʝʨʦʷʪʥʦ, ʧʦʤʠʤʦ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʯʠʥ, ʤʦʛʣʦ ʙʳʪʴ ʚʳʟʚʘʥʦ ʘʢʪʠʚʥʳʤ 

ʦʩʚʦʝʥʠʝʤ ʊʘʜʞʠʢʩʢʦʡ ʇɻʕ ʩ ʩʝʨʝʜʠʥʳ ʩʝʤʠʜʝʩʷʪʳʭ ʛʦʜʦʚ ʧʨʠʣʝʜʥʠʢʦʚʦʡ ʟʦʥʳ ɸʢʘʨʭʘʨʘ 

ʖʞʥʦʛʦ ʜʣʷ ʥʫʞʜ ʛʦʨʥʦ-ʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ʜʦʙʳʯʘ ʙʦʨʘ). 

 
ʈʠʩ. 1. ʉʦʢʨʘʱʝʥʠʝ ʣʝʜʥʠʢʘ ɸʢʘʨʭʘʨ ʶʞʥʳʡ (1958-1980) 

Fig. 1. Reduction of the Aarkhar glacier south (1958-1980) 

 
ʉʨʝʜʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʦʟʤʦʞʥʦ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʧʦʚʣʠʷʚʰʠʭ ʥʘ ʨʝʞʠʤ 

ʣʝʜʥʠʢʘ, ʩʣʝʜʫʝʪ ʫʧʦʤʷʥʫʪʴ ʟʘʢʣʘʜʢʫ ʧʷʪʠ ʰʪʦʣʝʥ ʚ ʚʝʯʥʦʤʸʨʟʣʳʭ ʧʦʨʦʜʘʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ 

ɸʢʘʨʭʘʨʦʤ ʖʞʥʳʤ (Lma=1 000 m) 230 ʤ ʥʘ ʜʚʫʭ ʫʨʦʚʥʷʭ ʠ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʥʘ 

ʧʝʨʠʬʝʨʠʠ. ɿʘʢʣʘʜʢʘ ʰʪʦʣʝʥ ʤʦʛʣʘ ʧʦʚʣʠʷʪʴ ʥʘ ʛʝʦʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʚ ʣʦʞʝ ʣʝʜʥʠʢʘ ʠ 

ʠʟʤʝʥʠʪʴ ʢʦʥʜʫʢʪʠʚʥʦʩʪʴ ʧʦʜʩʪʠʣʘʶʱʠʭ ʧʦʨʦʜ. ʂ ʩʦʞʘʣʝʥʠʶ, ʨʘʙʦʪʳ ʧʦ ʠʟʤʝʨʝʥʠʶ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʥʘ ʣʝʜʥʠʢʝ ɸʢʘʨʭʘʨ ʖʞʥʳʡ ʝʜʠʥʩʪʚʝʥʥʳʡ ʨʘʟ 

(ʚ 1980 ʛʦʜʫ) ʠ ʧʦʢʘ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʪʨʝʥʜʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʨʘʜʠʝʥʪʘ.  

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʥʘ ʣʝʜʥʠʢ ʖʞʥʳʡ ɸʢʘʨʭʘʨ, ʫ ʢʦʪʦʨʦʛʦ ʩʢʘʣʴʥʦʝ ʦʙʨʘʤʣʝʥʠʝ 

ʦʪʩʫʪʩʪʚʫʝʪ, ʧʳʣʠ ʧʦʩʪʫʧʘʝʪ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʚʜʚʦʝ ʙʦʣʴʰʝ, ʥʝʞʝʣʠ ʥʘ ʣʝʜʥʠʢ ʉʝʚʝʨʥʳʡ 

ɸʢʘʨʭʘʨ ʩ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤʠ ʩʢʘʣʴʥʳʤʠ ʚʳʭʦʜʘʤʠ ʚ ʦʙʣʘʩʪʠ ʧʠʪʘʥʠʷ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʪʝʤ, ʯʪʦ ʣʝʜʥʠʢ ʖʞʥʳʡ ɸʢʘʨʭʘʨ, ʨʘʩʧʦʣʘʛʘʷʩʴ ʧʨʠʛʨʝʙʥʝʚʦʡ ʯʘʩʪʠ, ʧʦʣʫʯʘʝʪ ʧʳʣʴ 

ʠʟ ʩʫʭʦʡ ʜʦʣʠʥʳ ʧʫʪʸʤ ʝʸ ʧʝʨʝʚʠʚʘʥʠʷ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʩʢʘʟʳʚʘʝʪʩʷ, ʚʝʨʦʷʪʥʦ, ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʘʜʘʶʱʝʡ ʧʳʣʠ ʟʘ ʩʯʸʪ ʠʥʪʝʥʩʠʚʥʳʭ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ, ʧʨʦʭʦʜʷʱʠʭ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʣʝʜʥʠʢʫ ʖʞʥʳʡ ɸʢʘʨʭʘʨ. 

ʃʝʜʥʠʢ ɸʢʘʨʭʘʨ ʖʞʥʳʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ, ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʤʘʣʳʭ 

ʣʝʜʥʠʢʦʚ (ʧʣʦʱʘʜʴ ʤʝʥʝʝ 0,1 ʢʤ2) ʠ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʪʠʧʫ ʧʨʠʩʢʣʦʥʦʚʳʭ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʢʣʦʥʳ ʉʝʚʝʨʦ-ɸʣʠʯʫʨʩʢʦʛʦ ʭʨʝʙʪʘ ʥʝʩʫʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʦʙʥʳʭ 
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ʣʝʜʥʠʢʦʚ. ʇʦ ʜʘʥʥʳʤ (Google) ʩʲʝʤʦʢ 1980 ʠ 2018 ʛʛ. ʝʛʦ ʧʣʦʱʘʜʴ ʩʦʢʨʘʪʠʣʘʩʴ ʩ 62000 ʤ2 ʜʦ 

31000 ʤ2 (ʪʘʙʣ.1. ʨʠʩ.2).  

 
ʊʘʙʣʠʮʘ 1. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʝʜʥʠʢʘ ɸʢʘʨʭʘʨ 

ʶʞʥʳʡ (ɺʦʩʪʦʯʥʳʡ ʇʘʤʠʨ, H=4850 ʤ) (ʧʦ ʬʦʨʤʫʣʝ ɽʨʘʩʦʚʘ ʅ.ɺ.) 

Table 1. Morphometric and thermophysical characteristics of the Akarkhar glacier south (East 

Pamir, H = 4850 m) (according to the formula Erasova N.V.) 
ʄʦʱʥʦʩʪʴ 

ʣʝʜʥʠʢʘ, 

ʤ 

ʉʦʢʨʘʱʝ- 

ʥʠʝ ʧʦ 

ʧʣʦʱʘʜʠ, 

ʤ2 

ʆʙʱʠʝ 

ʧʦʪʝʨʠ 

ʣʴʜʘ, ʤ3 

ʇʝʨʠʦʜ 

ʥʘʙʣʶ-

ʜʝʥʠʡ 

ʋʛʦʣ 

ʥʘʢʣʦʥʘ 

 

ʕʢʩʧʦʟʠ

ʮʠʷ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʯʚʳ 

ʂʦʵʬʬ. 

ʪʝʧʣʦ-

ʧʨʦʚʦʜʥʦʩʪʠ 

ʚʪ/ʤ. ʛʨʘʜ 

ʊʝʧʣʦʚʦʡ 

ʧʦʪʦʢ, 

ʚʪ/ʤ2 

ʤʘʢ. ʤʠʥ.   

20 103000- 

62000- 

41000 

1547500- 

1240000= 

307500 

1958- 

1980= 

22 

20- 

250 

10 68- 

650 

0- 

20 

3,56 0,025- 

0,034 

 62000- 

31000= 

31000 

1240000- 

30000= 

1210000 

1980- 

2018= 

38 

      

 

ʈʠʩ. 2. ʉʦʢʨʘʱʝʥʠʝ ʣʝʜʥʠʢʘ ɸʢʘʨʭʘʨ ʖʞʥʳʡ (2018 ʛ.) 

Fig. 2. Reduction of the Akarkhar South glacier (2018) 

 
 

ɿʘ 60 ʣʝʪ ʵʪʦʪ ʣʝʜʥʠʢ ʧʦʪʝʨʷʣ ʦʢʦʣʦ 70% ʧʣʦʱʘʜʠ ʠ ʙʦʣʝʝ 420000 ʤ3 ʣʴʜʘ. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʦ 

ʨʘʩʯʝʪʥʳʤ ʦʮʝʥʢʘʤ ʚ ʥʝʤ 121 ʪʳʩ. ʤ3 ʣʴʜʘ, ʪ.ʝ. ʟʘʧʘʩʳ ʚʩʝʛʦ ʥʘ ʯʝʪʳʨʝ ʪʘʢʠʭ ʧʝʨʠʦʜʘ ʩʦʢʨʘʱʝʥʠʷ. 

ʇʦʪʝʨʷʚ ʧʨʠʤʝʨʥʦ ʧʷʪʫʶ ʯʘʩʪʴ ʩʚʦʝʛʦ ʦʙʲʝʤʘ, ʵʪʦʪ ʣʝʜʥʠʢ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʦʭʨʘʥʷʝʪʩʷ ʣʠʰʴ ʟʘ 

ʩʯʝʪ ʠʥʪʝʥʩʠʚʥʦʛʦ ʤʝʪʝʣʝʚʦʛʦ ʧʝʨʝʥʦʩʘ, ʧʦʩʢʦʣʴʢʫ ʦʙʣʘʩʪʠ ʧʠʪʘʥʠʷ ʦʥ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʤʝʝʪ. 

ʇʣʦʱʘʜʴ, ʦʩʚʦʙʦʜʠʚʰʘʷʩʷ ʦʪʦ ʣʴʜʘ, ʟʘʥʷʪʘ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʦʡ. ɺʦʟʤʦʞʥʦ, ʤʦʱʥʦʩʪʴ ʤʝʨʟʣʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʫʤʝʥʴʰʠʣʘʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʘ, ʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʤʳ ʥʝ 

ʨʘʩʧʦʣʘʛʘʝʤ. 

ʆʣʝʜʝʥʝʥʠʝ ɺʦʩʪʦʯʥʦʛʦ ʇʘʤʠʨʘ ʩʦʢʨʘʪʠʣʦʩʴ ʧʦ ʦʮʝʥʦʯʥʳʤ ʜʘʥʥʳʤ ʩ 1980 ʧʦ 2018 ʛ. ʧʦ 

ʧʣʦʱʘʜʠ ʥʘ 50%. ɸʥʘʣʦʛʠʯʥʳʝ ʦʮʝʥʢʠ ʜʝʛʨʘʜʘʮʠʠ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ, ʛʨʘʥʠʮʳ ʢʦʪʦʨʦʡ 

ʧʝʨʝʤʝʩʪʠʣʠʩʴ, ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ, ʥʘ ʚʳʩʦʪʫ 4950 ʤ, ʜʘʣʠ ʪʦʪ ʞʝ ʧʦʨʷʜʦʢ (ʦʢʦʣʦ 50%). 
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ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʢʦʣʴʢʫ ʟʘ 60-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʣʝʜʥʠʢ ʧʦʪʝʨʷʣ 

70% ʧʦ ʧʣʦʱʘʜʠ ʠ 77% ʚ ʦʙʲʸʤʝ ʠ ʚʚʠʜʫ ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʤʦʨʝʥʳ ʦʥ ʥʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʢ ʩʘʤʦ ʙʨʦʥʠʨʦʚʘʥʠʶ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʩʪʫʧʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʥʳʭ ʣʝʜʥʠʢʦʚ, ʧʨʠ 

ʩʫʱʝʩʪʚʫʶʱʝʤ ʪʨʝʥʜʝ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ, ʧʨʦʠʩʭʦʜʠʪ ʜʝʛʨʘʜʘʮʠʷ ʢʨʠʦʣʠʪʦʟʦʥʳ, ʥʦ ʪʝʤʧ ʵʪʦʛʦ 

ʧʨʦʮʝʩʩʘ ʟʘʚʠʩʠʪ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʣʴʝʬʘ. ʇʨʦʜʦʣʞʘʶʱʝʝʩʷ ʩʦʢʨʘʱʝʥʠʝ ʦʣʝʜʝʥʝʥʠʷ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʚ ʨʝʛʠʦʥʝ. ɿʘ ʧʦʩʣʝʜʥʠʝ 30-50 ʣʝʪ ʣʝʜʥʠʢʠ ʧʦʪʝʨʷʣʠ ʦʙʲʝʤ, ʨʘʚʥʳʡ, ʧʨʠʤʝʨʥʦ, 

ʫʯʝʪʚʝʨʝʥʥʦʤʫ ʛʦʜʦʚʦʤʫ ʣʝʜʥʠʢʦʚʦʤʫ ʩʪʦʢʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʣʝʜʥʠʢʦʚʳʡ ʩʪʦʢ ʠʟʤʝʥʠʣʩʷ 

ʤʝʥʴʰʝ, ʯʝʤ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʦʞʠʜʘʪʴ, ʩʫʜʷ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʧʣʦʱʘʜʠ ʦʣʝʜʝʥʝʥʠʷ, ʦʜʥʘʢʦ ʵʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʫʩʢʦʨʝʥʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʟʘʧʘʩʦʚ ʣʴʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʣʴʥʝʡʰʝʝ ʩʦʢʨʘʱʝʥʠʝ 

ʦʣʝʜʝʥʝʥʠʷ ʜʦʣʞʥʦ ʚʳʟʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʣʝʜʥʠʢʦʚʦʛʦ ʩʪʦʢʘ, ʯʪʦ ʦʩʦʙʝʥʥʦ 

ʪʨʝʚʦʞʥʦ ʚ ʩʚʷʟʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʦʡ - ʫʩʳʭʘʥʠʝʤ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ.  
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ÜÑÖÚÙÝÞÜßÖÞÝÔëÔ ÌÉÔÍÙÔäÔÙÔÔ ÛÔÜëáÔ ÌÖÌÜáÌÜÔ ÆÌÙßÍÄ (ÛÚØÔÜÔ äÌÜÉÄ) 
Ûôüċāô Ìöìüāìüô ĔìùÿíĒ íì Ąìö÷ĕúô āÿüðô ûôüċāĒ, öìøþìü ìó 0,1 öø2 øìùýÿí ìýþ. Ðìü Ûúøôüô ĄìüėĒ 

ėôýøô öì÷úùô ċāíìùðĒ (80%) íú ûôüċāĕúô āÿüð ôĀúðì ČĀþììùð.  
Çìùïúøô öúüĕúô ìöýíìüðúüôô ïñú÷úïĒ ðìü ýú÷ô 1985 ùôýíìþô ûôüċāô Ìöìüāìüô ĔìùÿíĒ, öô ðìü ùôĄñíôô 

ĔìùÿíĒ, Ąôøú÷ôô ėìþúüöĘĕĒ Ì÷ôăÿü (Íìóìüðìüôù) Ĕúõ ïôüôĀþììýþ āìüôþì þìüþôí ðúðì Ąÿð. Ýú÷ô 1980 úþüċðô 
ûôüċāĄôùúýôô Ôùýþôþÿþô ïñú÷úïôċ îì ïñúĀôóôöìô Ìöìðñøôċô ô÷øĕúô Æÿøĕÿüôô ÞúĔôöôýþúù þìĕėôėúþô 
ûôüċāĄôùúýôĊ úíÿĕìîúĄôùúýôüú ðìü ûôüċāô Ìöìüāìüô Ąôøú÷Ē îì ĔìùÿíĒ íìüïÿóúü ùìøÿð.  

Çìùïúøô ôù þìðėôėúþ ìöýíìüðúüôô þìāñúøñþüôô þìöüúüôô ûôüċāô Ìöìüāìüô ĔìùÿíĒ ïÿóìüúùôðì Ąÿð. 
Ìõùô ĕú÷ ìöýíìüðúüôĕúô öìõĕúùôô ôøöúùúþô íì÷ìùðüú ôýþôĀúðì íÿüðì üñöúùýþüÿöþýôċô þìĎõôüČíôô ûôüċāô 
Ìöìüāìüô ĔìùÿíĒ íìüúô ðìü þÿ÷ôô 60-ýú÷ ïÿóìüùúôðì Ąÿð.  

Öì÷ôðîúòìĕú: ċāíìùðôĕúô öĘĕĒ, üñöúùýþüÿöþýôċ, ċāíìùðôô ðúôøĒ, þìĎõôüČíôô ôė÷ôø, ïñúþñüøôöì, 
øúüñùì, ĄúüôĄô ûôüċāĒ, þìĕìîîÿ÷úþô ûôüċāĒ. 

 

ʈɽʂʆʅʉʊʈʋʂʎʀʗ ʆʊʉʊʋʇɸʅʀʗ ʃɽɼʅʀʂɸ ʖɾʅʓʁ ɸʂɸʈʍɸʈ (ɺʆʉʊʆʏʅʓʁ ʇɸʄʀʈ) 

ʃʝʜʥʠʢ ɸʢʘʨʭʘʨ-ʖʞʥʳʡ ʦʪʥʦʩʠʪʩʷ ʢ ʤʘʣʳʤ ʣʝʜʥʠʢʦʚʳʤ ʬʦʨʤʘʤ, ʤʝʥʴʰʝ 0,1 ʢʤĮ. ʅʘ ɺʦʩʪʦʯʥʦʤ ʇʘʤʠʨʝ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʣʝʜʝʥʝʥʠʷ (80%) ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʘʣʳʤʠ ʣʝʜʥʠʢʘʤʠ. 

ʇʨʠ ʛʝʦʣʦʛʦʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪʘʭ ʚ 1958 ʛʦʜʫ ʙʳʣ ʟʘʢʘʨʪʠʨʦʚʘʥ ʣʝʜʥʠʢ ʖʞʥʳʡ ɸʢʘʨʭʘʨ, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ 

ʶʞʥʦʤ ʩʢʣʦʥʝ ʩʝʚʝʨʘ ɸʣʠʯʫʨʩʢʦʛʦ ʭʨʝʙʪʘ (ɹʘʟʘʨʜʘʨʠʥʩʢʠʡ). ɺ 1980 ʛʦʜʫ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʡ ʦʪʨʷʜ ʀʥʩʪʠʪʫʪʘ 

ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ɸʅʈʋʟ ʧʨʦʚʦʜʠʣ ʛʣʷʮʠʦʤʝʪʝʨʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʣʝʜʥʠʢʘʭ ɸʢʘʨʭʘʨ ʖʞʥʳʡ ʠ 

ʉʝʚʝʨʥʳʡ. ɺʦ ʚʨʝʤʷ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʧʦʚʪʦʨʝʥʘ ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʣʝʜʥʠʢʘ ʖʞʥʳʡ ɸʢʘʨʭʘʨ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʩʤʦʩʥʠʤʢʦʚ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʚʝʜʝʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠʟʤʝʥʝʥʠʷ ʣʝʜʥʠʢʘ 

ɸʢʘʨʭʘʨ ʖʞʥʳʡ ʟʘ 60 ʣʝʪ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʥʦʝ ʦʣʝʜʝʥʝʥʠʝ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʚʝʯʥʘʷ ʤʝʨʟʣʦʪʘ, ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʛʝʦʪʝʨʤʠʢʘ, 

ʤʦʨʝʥʘ, ʣʝʜʥʠʢʦʚʳʡ ʩʪʦʢ, ʵʚʦʣʶʮʠʷ, ʦʣʝʜʝʥʝʥʠʝ. 

RECONSTRUCTION OF THE GLACIER  SOUTH AKARHAR (EAST PAMIR) `S RETREAT 

The Akarkhar-Southern glacier belongs to small glacial forms, less than 0.1 kmĮ. In the Eastern Pamirs, most of the 

glaciation (80%) is represented by small glaciers. 
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During the geological survey in 1958, the South Akarkhar Glacier was mapped, located on the southern slope of the 

North of the Alichur Range (Bazardarinsky). In 1980, the glaciological detachment of the Institute of Geology and 

Geophysics of the ANRUz conducted glaciometric surveys on the Akarkhar South and North glaciers. During these studies, 

a tachometric survey of the South Akarkhar glacier was repeated. Currently, using high-resolution satellite images, the 

reconstruction of the Akarhar South glacier for 60 years has been reconstructed. 

Key words: mountain glaciation, reconstruction, permafrost, climate change, geothermics, moraine, glacier runoff, 

evolution of glaciation. 
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ÍÌæÓÑ ØÌÝæÌ×ÌÇÚÔ ÞÌÇÌÎÎß×Ô ÛÔÜëáÇÚÔ ÞÚÆÔÖÔÝÞÚÙ 

 
Ìíüúüúî á. 

ÛìòÿĕôĄïúĕô øìýĆì÷ìĕúô úí, ïôðüúĉùñüïñþôöì îì ĉöú÷úïôċô ÌÔ ÆÞ 
 

Ìó ðì÷ñ÷ÿ ýìùìðĕúô áìðìøúþô úíÿĕìîúýìùĔôô ÞúĔôöôýþúù, ÛìòÿĕôĄïúĕô øìýĆì÷ìĕúô 
úí, ïôðüúĉùñüïñþôöì îì ĉöú÷úïôċô Ìöìðñøôċô ô÷øĕúô Æÿøĕÿüôô ÞúĔôöôýþúù íìü øñúċð, öô 
ðìü ùôøìô ìîîì÷ô ìýüô ááI ûôüċāĕúô øìø÷ìöìþ íì þìĕìîîÿ÷úþô ĔôððĒ ðÿăúü øñúċùð. 

Ìïìü øìýúĕìþô ÿøÿøôô ûôüċāĕúô ÚýôČô ØôČùì 18149,1 öô÷úøñþüô øÿüìííìĆüú þìĄöô÷ 
ðôĕìð, ûìý 60 Āúôóô úù ðìü ėì÷ìøüìîô Æÿøĕÿüôô ÞúĔôöôýþúù îúėñĆ ïìüðôðììýþ. Ûôüċāĕú 
ðìü ėìþúüìöĘĕĕúô ÞúĔôöôýþúù ìýúýìù ðìü íìõùô íì÷ìùðôĕúô 3400-5240 øñþü Ĕúõïôü 
Ąÿðììùð, ċĆùñ ĕÿðÿðô 1840 ø íì÷ìùðþìü ìó üìāô íìüĀĒ îúėñĆ ïìüðôðììùð.  
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ëöñ ìó øìýĆì÷ìĕúô øÿíüìøô óìøúùô ĕúóôüì ĕú÷ìþô ùúøìþ÷ÿíô ûôüċāĕú ðìü öÿüìô 
Óìøôù ðìü Ąìüúôþô ïìüøĄìîôô ï÷úíì÷Ē ¬ ÿøÿøôýìõČüìîĒ øñíúĄìð. Øÿėìüüìü öìüðì 
Ąÿðììýþ, öô ĕìüúüìþô ĕìîú ðìü öÿüìô óìøôù þĘ÷ô ìýüô XX  íì ĕôýúíô øôČùì 0,60Ý íì÷ìùð 
Ąÿðììýþ. Ôù îìóĆôċþ íì ûìõðúôĄ, óìāôüìĄìîĒ îì þìĕìîîÿ÷ô ûôüċāĕú íñìýìü ùìøúùð. Ïìüø 
Ąÿðìùô ĕìüúüìþô ĕìîú, óìāôüì Ąÿðìùô íìüĀĕú îì ìĀóúôĄô ûôüċāĕúüú öúĕôĄ ðúð. ÔøüĘóĕú 
úí Ąÿðìùô ûôüċāĕú ùôýíìþ íì óìāôüìĄìîĒ íìüþìüĒ ðúüìð, öô íúôýô öìø Ąÿðìùô øìýúĕìþ îì 
óìāôüìô úùĕú øñïìüðìùð. Çôýúí öìüðì Ąÿðììýþ, öô ûôüċāĕúô ÞúĔôöôýþúù ðìü ìýüô íôýþ íñĄ 
ìó 20 öø3 (ėìüôí ìó 600-1000 öø3 ûôüċā) ìùíĘĕô þúóìô ċā íìüĕìø āÿüðììýþ [1]. 

ÚøĘóôĄĕúô ýìþĕôóìøôùĒ îì þìĕėôėúþ ìó öìõĕúù ùôĄúù ðúðììùð, öô ăÿùôù ìõùôċþ ðìü 
ċïúù ðìî÷ìþĕúô ðôïìüô ÔÐØ íì øÿĄúĕôðì ùìüìýôðììýþ. Þìĕėôėúþô íìüðìîúøô ùôøìô 
ðÿĊøô ìýüô XX  îì ðìĕýú÷ìô ìîîì÷ô ìýüô XXI  ýúíôþ ùìøÿð, öô 132 ûôüċāñ, öô øìõðúùìĄúù 
1-2 öø2 íÿðìùð, øìîĔÿðôċþìĄúù āúþôøì ČĀþììýþ ¬ íìüĕìø āĘüðììùð. 

ØÿĄúĕôðìĕúô ìĀóú÷ôñ, öô ìó ýú÷ô 1930 ðúôü íì ûôüċāĕúô ÞúĔôöôýþúù þú óìøúùô øú 
ôðúøì ðúüìð, ìó úù ïÿîúĕĒ øñðôĕìùð, öô íì ĕôýúíô øôČùì 33% øìýúĕìþô ûôüċāĕú öúĕôĄ 
ČĀþììýþ. Ìó ôù ÷ôĕúó úøĘóôĄô ĕìøìþìüìĀìô ûôüċāĕúô ÞúĔôöôýþúù ðìü øìüĕì÷ìô 
ïìüøĄÿðìôýþúðìô ôė÷ôø ðúüúô ìĕìøôċþô øÿĕôøô ô÷øĒ îì āúĔìïĒ øñíúĄìð, óñüú øìùíìô 
ìýúýôô úí ðìü ÚýôČô ØìüöìóĒ ôù ûôüċāĕúô öĘĕĒ íÿðì, íñĄþìüô úùĕú ðìü ÞúĔôöôýþúù îì 
ÉôüĎôóôýþúù îúėñĆ ïìüðôðììùð, øìùíìô úíČüôô ýÿùĆĒ, ôýþôĀúðìô ýìùúìþĒ îì ĕìČþô øìôĄôô 
ôùýúù øñíúĄìð. ÙìėĄìô ðÿüùìøúô üÿĄðô ýúĕìĕúô āúĔìïôô āì÷ėüú íñ ýìĕñĕ ðúùôýþìùô 
þìĕìîîÿ÷ô ûôüċāĕú íì üúĕ øúùðìù ùúøÿøöôù ìýþ.  

 
Üìýøô 1 Ûôüċāĕú ìó ĕôýúíô íìüĀÿ þìüøìĕú ûìõðú øñĄìîìùð 

Picture 1. Glaciers appear from snow and avalanches 

 
 

Íôùúíìü úù øôùíìĆð ĕìø ÷úóôø ìýþ, öô úøĘóôĄô óìøôùĒ îì þìĕėôėô Āúýô÷ìîĒ ¬ 
öìõĕúùôô ûôüċāĕúüú øÿùþìóóìø ðìîúø ðôĕñø, óñüú ôù øìýĆì÷ì ùì þìùĕú íìüúô ÞúĔôöôýþúù, 
íì÷öô íìüúô öÿ÷÷ô øìø÷ìöìþĕúô ÚýôČô ØìüöìóĒ îì ÌĀĎúùôýþúù ĕìþøìù øÿĕôø îì Ĕú÷ôí 
øñíúĄìð. Íôùúìù, þìĄöô÷ô ĉöýûñðôþýôċĕúô íìõùì÷øô÷ì÷Ē þì÷ìíúþô ìõČø ìýþ. 

ÖĘĕôýþúùô Ûúøôüÿ Ú÷úõ ċöñ ìó øìüöìóĕúô ìýúýôô ċāôýþúùô ÚýôČô ØìüöìóĒ øñíúĄìð. 
Ìó ĕôýúíô ûôüċāĕúô Ûúøôüÿ Ú÷úõ öì÷úùþìüôù ðìüČĕúô ÚýôČô ØìüöìóĒ ÚøÿðìüČ, ÝôüðìüČ, 
ÓìüìĀĄúù îì Ďìõüì Ďôóú øñïôüìùð, íì ĕìČþô ôėþôýúðôĊ ôĔþôøúĒ îì ôė÷ôø þìĆýôüô øÿìõċù 
øñüìýúùìùð. 

Ûôüċāĕúô ÞúĔôöôýþúù 8,4 ĕìóúü öø2 øìýúĕìþ ðúĄþì 6% øìýúĕìþô Ĕÿøĕÿüôüú þìĄöô÷ 
øñðôĕìùð. ØÿîúĀôėô øìĆ÷ÿøúþĕúô ôøüĘóì ðìü Æÿøĕÿüôô ÞúĔôöôýþúù 8492 ûôüċā íì ĕôýúí 
ïôüôĀþì Ąÿðììýþ, öô ìó úùĕú 23 ûôüċā íñĄ ìó 15 öø ðìüúóĒ ðúüìð.  

Ûúøôüô ÀìüíĒ (ÍìðìāĄúù). ÞĘ÷ô 50 ýú÷ô úāôü ðìü ĕìîóìô ðìüČĕúô ÎìùĔ, ëóÿ÷úø, Àÿùþ, 
Íìüþìùï îì äúĕðìüì øìõðúùô ċāíìùðô 25-30% öúĕôĄ ČĀþììýþ. Ðìü Ûúøôüô ÀìüíĒ ûôüċāĕúô 
ùìăìùðúù öì÷úùô öìüúîôĊ îúðôïĒ Ĕúõïôü Ąÿðììùð. Íì ýìøþô Ąìüė ûôüċāĕúô öì÷úùô îúðôïĒ 
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îì Ąúāüúùðì Ĕúõô ûôüċāĕúô āÿüðüú ôîìó øñöÿùìùð. Ðìü ĕìøôù øÿóúĀúþ ûôüċāô ùìíóúùĒ ¬ ô 
áôüýúù îúėñĆ ïìüðôðììýþ. 

ØÿóúĀúþô Ûúøôüô äìüėĒ ¬ íôČíúùô íì÷ìùðöĘĕ íÿðì, ìó ýìþĕô íìĕü 5500 ¬ 6800 øñþü 
îúėñĆ ïìüðôðììýþ. Ôė÷ôøô ôù Ĕú öúùþôùñùþì÷ôô āÿĄöô öìøíúüôĄ øñíúĄìð. Íú ýìíìíô 
āÿùÿöÿ ėìĕüìþÿùôô ôė÷ôø öúĕôĄ ČĀþìùô ċāíìùðĒ ùôýíìþ íì ðôïìü øÿóúĀúþĕúô ÞúĔôöôýþúù 
úĕôýþì øñïÿóìüìð. Ðìü øìîóñô öĘ÷ô Ýìüñó ûìùĔ ûôüċāô āÿüð úí Ąÿðì ìó íìõù üìĀþììùð îì 
ðìü ùôøìô ðÿĊøô ìýüô XX  30-40% ûôüċāĕúô ĕìîóìô ðìüČô ØÿüĎúí ùúíÿð ïìüðôðììùð. 

Þìĕ÷ô÷ô øìîúðô öìüþúïìüĀôô ýú÷ô 1950 îì ìöýĕúô ìó öìõĕúù ïôüôĀþìĄÿðì (ýú÷ô 1980) 
ûôüċāĕúô ýúĕô÷ô ăìûô ðìüČô ÛìùĔ (ĕÿðÿðô ÌĀĎúùôýþúù) 50% öúĕôĄ ČĀþììùð.  

ØÿóúĀúþô ċāôýþúùô Çôýúüÿ Ú÷úõ, öô Ĕìùÿíôô ÞČù-äúùüú ðìü íìü øñïôüìð, 
ėìþúüöĘĕĕúô Þÿüöôýþúù, ÓìüìĀĄúù, Çôýúü îì Ú÷úĊ Éìüúþñïôùüú ðìü íìü øñïôüìð.  

Ûôüċāĕúô ùìăìùðúù öì÷úùô ùôĄñíôĕúô þìüìĀô Ąôøú÷ îì ĕìø Ĕìùÿíôô ėìþúüöĘĕô 
ÛČþüô ëö þú ýú÷ô 2030 ėôýøô ûñĄô úùĕú, öô ìó üìāô ĀôüùìîĒ ûúČù Ĕúõïôü Ąÿðììùð, úí 
øñĄìîìùð, óñüú þìùìóóÿ÷ô úùĕú íú ýÿüĆìþ ðìîúø ðúüìð îì ĎìĀýôìĄúù ĕìø ăìùðúù óôČð ùñýþ. 
Ýìðĕú ûôüċāĕúô øìýúĕìþìĄúù ìó 1 öø2 āÿüðô ýúĕô÷ô üúýþô ðìüČô Ýÿüāúí, öô ðìü Ĕìùÿíôô 
ėìþúüöĘĕô Ú÷úõ îúėñĆ ïìĄþììùð, ùúíÿð øñĄìîìùð. Íì ôù ėìíô÷ ûôüċāĕúô ýìüïìĕô Öìøìüúí 
øìùýÿíìùð. 

Øìõðúùô ċāíìùðôô þìüìĀô üúýþô ĕìîóìô ðìüČô Ýÿüāúí 15-20% îì ĕìĔøô ûôüċāĕú íì 
ìùðúóìô 25-30% öìø øñĄìîìùð, îì÷ñ ėôýøô óôČðô ċāíìùðĒ ùôïúĕ ðúĄþì øñĄìîìùð, óñüú 
ûôüċāĕúô ùôýíìþìù öì÷úù ðìü íì÷ìùðöĘĕĕúô ýúċüĘô ùôĄñíôĕúô þìüìĀô Ąôøú÷ Ĕúõïôü 
Ąÿðììùð. ëāíìùðôĕúô ĕìîóìô üĘðô Ýìùïôöìü ìó íìõù øñüìîìùð, ûôüċāĕúô ĕìîóìô ÝúüíúĎ îì 
ëüāôă öìø øñĄìîìùð, ûôüċĕúô ĕìîóìô üĘðô Öúöýÿ íñĕþìü ùôïúĕ ðúĄþì øñĄìîìùð. 

Ìó ûôüċāĕúô ĕìîóìô ðìüČô ØÿĎýÿ ûôüċāô àñðăñùöú ùì íñĄþìü ìó 3-5% øìýýìô āÿðüú 
þì÷ìĀ øñðôĕìð, óñüú ôù øìõðúùô ċāíìùðĒ ìó ýìþĕô íìĕü āñ÷ñ íì÷ìùð Ĕúõïôü Ąÿðì, āÿùÿö 
øñíúĄìð. Ûôüċāĕúô ôù ïôüñĕô ċāíìùðĒ íúó ăìùðôù ìýü ùôïúĕ ðúĄþì āúĕìð Ąÿð. Ôù ûôüċāĕú 
ċöăìùð öô÷úøñþü öĘþúĕ øñĄìîìùð, øìõðúùô ûôüċāĕúô öì÷úùô ĕìîóìô ðìüČô ØÿĎýÿ ìó ėìíô÷ô 
àñðăñùöú, ÝÿĎüúù, ØÿĄöñþúî, äúïìóĒ îì ăìùðñ ðôïìüĕú íì ìùðúóìô 10-20% öúĕôĄ øñČíìùð. 
Îúíìýþì ìó íúýÿüĆìþ úí Ąÿðìùô ûôüċāĕú øÿøöôù ìýþ ĔìüìČùô ðìüČô ØÿĎýÿ øÿîìėėìþìù 
ìĀóúôĄ Číìð. 

Ûôüċāĕúô ĕìîóìô Ąúāúíô þìüìĀô üúýþô ðìüČô Ýÿüāúí ¬ üĘðô Éôóô÷ýÿ, öô ìó ĕÿðÿðô 
Æÿøĕÿüôô ÉôüĎôóôýþúù øñúċð, íú îÿĔÿðô ùúíÿð Ąÿðìùô ăìùðñ ìó úùĕú ĔìüìČùô ôù üĘð 
ăìùðúù öúĕôĄ ùìøñČíìð. 

Ìó øìĆ÷ÿøúþĕúô øìîĔÿðì āÿ÷úýì íìüúîìüðìù øÿøöôù ìýþ, öô þìùìóóÿ÷ô ċāíìùðôô 
ĕìîóìô ðìüČô áôùïúí íñĄþìü íì ìøì÷ øñúċð. Ðìü íìõùô ûôüċāĕúô ôù ĕìîóì ûôüċāô Ïìüøú 
íñĄþìü öúĕôĄ øñČíìð, óñüú úù āúíôĄô Ĕìùÿíÿ ĎìüíĒ ðúüìð; þìĆýôüô ùÿüĕúô úĀþúí íñĄþìü 
îì íìüðìîúøþìü íÿðì, úíĄìîôô ûôüċāüú øñþñóúùìð. éĕþôøú÷ ðúüìð, öô þĘ÷ô ùôø ìýü 25 % 
øìõðúùô ċāíìùðĒ îì 35% ĕìĔøô ûôüċā þì÷ìĀ Číìð. Îúíìýþì íì ăÿùôù þìĎõôüúþ øÿøöôù ìýþ, 
öô ĔìüìČùô ðìüČô áôùïúí 15-20% öìø Ąìîìð. Ûôüċāĕúô āÿüðô þú 1 öø2 øìýúĕìþ ðúĄþì, 
øÿøöôù ìýþ, öô þú ýú÷ô 2030 þìøúøìù øìĕî Ąìîìùð. Çìøìô ôù þìĎõôüúþÿ þìĕìîîÿ÷úþ íì 
ĔìüìČùô ðìüČô áôùïúí îì ùôĕúċþ íì ĔìüìČùô ðìüČô ÎìāĄ, öô íìüúô āúĔìïôô āì÷ėô øú 
ìĕìøôċþô ìîîì÷ôùðìüìĔì ðúüìð, íñþìĆýôü ùìøñøúùìð [2,ý.32]. 

Ûôüċāĕúô Ĕìùÿíôô ėìþúüöĘĕô Çôýúü ìó Ĕÿø÷ì ûôüċāô ëöìüăì îì ðôïìü ûôüċāĕúô ĕìîóìô 
ðìüČô Îìüóúí, ôùăÿùôù, ûôüċāĕúô ýìüïìĕô áúùìėú, ÉìüìþúĎ îì ÖìĀôüùôĕúù öúĕôĄ øñČíìùð, 
óñüú øìõðúù îì ĎìĀýôô úùĕú ăìùðúù íÿóÿüï ùñýþ. Ðìü ùìþôĔìô ôù ĕúðôýì ĔìüìČùô þúíôýþúùìô 
ûôüċāôô ôù üĘðĕú, íìü ôîìóô Ďôóúïôüôô íìüĀôĊ-ûôüċāĒ, íì Ďôóúïôüôô íìüĀôĊ íúüúùĒ îì 
íìüĀĒ ôîìó øñĄìîìð, ðìü ùìþôĔì íú úí þìĆøôùĄìîôô íìĕúüĒ íñĕ øñïìüðìð, îì÷ñ þúíôýþúù 
ĕìùïúøô úíþì÷ìíĒ āìüĔô ðìüČĕú öìø øñĄìîìð. 

Ðìü øúĕĕúô ôĊ÷-ýñùþċíü ðìüČĕú ìó ĕôýúíô ăìĄøìĕú îì íúüúùĕúô ïúĕ-ïúĕ íúüìùðì 
øìĕðÿð øñĄìîìùð. Ìïìüăô Ąìĕüô ÐÿĄìùíñ íú úí þìĆøôù Ąìîìð, îì÷ñ öìùì÷ô Çôýúü îì 
öìùì÷ĕúô ðôïìü, ôù ăÿùôù íìüúô öúüô øĘĆþìðô÷ô ýô÷ýô÷ìô ÙÍÚ-ĕúô Îìüóúí, úí öìøĒ 
øñöÿùìð. 

Ûúøôüô ÀìüíĒ. ÚíĄúüìô ûôüċāĒ íñîúýôþì íì üñĔìô ïôðüú÷úïôô ðìüČĕúô ÎìùĔÿ 
ëóĎÿ÷úø þìĆýôü øñíìāĄìð. ÜñĔìô úíô ðìüČô Íìüþìùï-ØÿüĎúíüú öĘ÷ô Ýìüñó îì ĔìüìČùô 
ðìüČô Àÿùðüú ėôýøìù ëĄô÷öĘ÷ íì ùôóúø øñúîìüìð. 
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Ûúøôüô ÀìüíĒ þĘ÷ô ùôø ìýü ûôüċāúüú, öô ìùðúóììĄúù ìó 1öø2 āÿüð íÿð þì÷ìĀ ðúð, 
øìõðúùô ċāíìùðôìĄ íì ìùðúóìô 15-20% öìø, îì ĕìĔøô ûôüċāĕú íì ìùðúóìô 20-25% öúĕôĄ 
ČĀþ. 

Ðìü ýìüïìĕô ðìüČĕúô Ûúøôüô ÀìüíĒ ïôüñĕĕúô öì÷úùô ċāíìùðĒ øìîĔÿð ìýþ, ìó ôù āúþôü, 
ùôýíìþ íì ðôïìü øÿóúĀúþĕúô øìø÷ìöìþ ôù ûôüċāĕú ĕú÷ìþô āÿðüú ÿýþÿîúü ùôïúĕ øñðúüìùð. 

Þìāøôù öìüðìù øÿøöôù ìýþ, öô øôùíìĆð ûôüċāô áôüýúù ėôýøñ ìó ðìüúóôô āÿðüú þì÷ìĀ 
øñðôĕìð, Ąúċð āúýôċþô ùìíóúùôô úù ĕìø øĘþìðô÷ îì íñāìîĀ ïìüðìð. 

Ðìü üìîìùðô þìĎôõôüČíôô ôė÷ôø ûôüċāĕúô ÆìøĆôċþô ÏñúïüìĀôô Üúýýôċ, Ìíðÿėìĕĕúü, 
Øìóúü, Üìöóú, Ïüÿøø-Ïüòôøìõ÷ú ýìðĕú øñþü öĘþúĕ Ąìîìùð, ċöăìùð Āúôóô āÿðüú þì÷ìĀ 
ðôĕìùð, ĕìø îì÷ñ ôù ĕú÷ìþ íì úíĄúüìô ûôüċāĒ öìø þìĆýôü øñüìýúùìð. Ûôüċāô Íìöăôïôüô 
ĕìîóìô ðìüČô Àÿùð øÿøöôù ìýþ, öô ýñ ĕôýýìô øìýúĕìþ îì ýñ ĕôýýìô ĕìĔøìĄüú þì÷ìĀ ðôĕìð. 
Éôýøô ûúČùôô ĕìøìô ûôüċāĕú þĘ÷ô ùôø ìýü 100-200ø íì íú÷ú øñíìüúċð. 

Ûôüċāĕúô Ûúøôüô äìüėĒ. Ðìü Ûúøôüô äìüėĒ ûôüċāĕú ùôýíìþ íì ðôïìü øÿóúĀúþĕúô 
øìø÷ìöìþ āñ÷ñ íì÷ìùð Ĕúõïôü Ąÿðììùð, óñüú ôė÷ôø öúùþôùñùþôô āÿùÿö, þúíôýþúù öĘþúĕ, 
íìüúô ĕìøôù ĕìø þìùìóóÿ÷ô ûôüċāĕú ôù Ĕú ăìùðúù íúýÿüĆìþ ùìøñïÿóìüìð. ÞĘ÷ô ùôø ìýü 
ûôüċāô Úöþċíüô áÿüð îì Úėíìõþì÷ íì ìùðúóìô 1-1,5 öø öĘþúĕ øñĄìîìùð, ðìü ùìþôĔì ĕìĔøô 
ûôüċāĕú 25-30% āÿüð øñĄìîìð. Çìü ðÿô ôù ûôüċā ðìü ĕìîóìô ÉúüìöĘ÷ îúėñĆ øñíúĄìùð. Ìõùô 
óìøúù ðúāô÷ĄìîĒ îì íÿāúüĄìîôô úí ðìü ÉúüìöĘ÷ íìüúíìü ìýþ, ìó ôù ÷ôĕúó íì÷ìùðôô ýìþĕô 
úí íñþìĎõôü øñíúĄìð. Ìïìü ôù øÿîúóôùì þìĎõôü Číìð (öìø Ąìîìð) úùïúĕ ýìþĕô úíô öĘ÷ ûìýþ 
îì øìýúĕìþô öĘ÷ āÿüð øñĄìîìð. 

ØÿîúĀôėô øìĆ÷ÿøúþĕúô ċāĄôùúý Ì.Ý. äñþôùùôöúî (1981) øìýúĕìþô ÿøÿøôô ûôüċāĕúô 
øÿóúĀúþô Çôýúüÿ Ú÷úõ 1494,8 öø2 íÿðì, ĕìĔøô ÿøÿøôìĄúù 91,6 öø3 ìýþ. Ìïìü óôăôô ċāüú 0,9 
ï/ýø3 ĕôýúí ùìøúñø, ûìý óìāôüìô úíô ôù ûôüċāĕú íì 82,5 öø3 íìüúíìü øñĄìîìð. Ìó ôù Ąÿøúüì 
62,6% ðìü ĕìîóìô ÌøÿðìüČ îì 36,9% ðìü ĕìîóìô ÝôüðìüČ îúėñĆ ïìĄþììùð. 

Ûôüċāĕú ðìü āÿð øôėðúüô öì÷úùô úíô Ąôüôùüú óìāôüì øñùìøúċùð îì ìó ĔĒĕìþô 
íôú÷úïôĊ ĉöú÷úïĒ þúóì øñíúĄìùð. Ûôüċāĕú þìîìýýÿþô úĕôýþì úí ĄÿðìùìĄúù ðìîüïìĄþô 
úíüú íì ùôóúø øñðìüúüìùð. Ýú÷ĕúô ýñüíúüôĄ, ăÿù ðìü úíìùíúüĕú, ðìü ûôüċāĕú úí óìāôüì 
øñĄìîìð, ýú÷ĕúô öìøíúüôĄ úùĕú úí Ąÿðì, óìāôüìô úíô Ĕúüôüú øĘĆþìðô÷ øñïìüðúùìùð, ċĆùñ 
ùúüìýúôô úíüú Ĕÿíüúù øñöÿùìùð. Ìó ôù îìĔĕ ðìü ýú÷ĕúô öìøíúüôĄ ìĕìøôċþô ûôüċāĕú íìýú 
öì÷úù ìýþ, ðìü Āìý÷ô ïìüøô ýú÷, öô óôüúìþ íì úí ĉĕþôČĔ ðúüìð, úíĄìîôô ûôüċāĕú óôüúìþüú 
íú úí þìĆøôù øñöÿùìð. Ðìîüìô úíĄìîôô ûôüċāĕú íñĄ ìó ăìĕúü-ûìùĔ øúĕüú Āìüú øñïôüìð, 
þìėüôíìù ìó ùôøìô ðÿĊøô øúĕô øìõ þú ùôøìô ìîîì÷ô øúĕô ýñùþċíü ôðúøì øñČíìð. 

ÞĘ÷ô 40 ýú÷ô úāôü ðìü ÖĘĕôýþúùô ÓìüìĀĄúù 10 ûôüċā þìøúøìù ùúíÿð Ąÿðììùð, öô úùĕú 
2-4 öø ðìüúóĒ ðúĄþìùð. Þìĕ÷ô÷ îì ìöýĕúô öìõĕúùĒ ùôĄúù øñðôĕìð, öô ûôüċāĕúô øÿóúĀúþô 
Çôýúüÿ Ú÷úõ ùôýíìþ íì ûôüċāĕúô Ûúøôü íúýÿüĆìþô þñó úí Ąÿðì ôýþúðììùð îì ìõùô óìøúù 
36,4%-üú þìĄöô÷ øñðôĕìùð. 

Ûôüċāĕú óìāôüìô íÿóÿüïô úí îì Č úíìùíúüĕú ðìü íì÷ìùðöĘĕĕú øñíúĄìùð. Úíô ûôüċāĕú 
ðìü öôĄúîìüóĒ, ýìùúìþ, āúĔìïôô öúøøÿùì÷ôĊ øìôĄĒ îìýñĆ ôýþôĀúðì øñĄìîìð. Úíô ûôüċāĕú 
25% ĕìĔøô ĔìüìČùô ðìüČĕúô ÞúĔôöôýþúùüú þìĆøôù øñùìøúċùð. ãÿùúùñ, öô øìĆ÷ÿø ìýþ, ðìü 
ìîĔô ïìüøúô Āìý÷ô þúíôýþúù, íìüĀĕúô øìîýôøĒ ĕìøì úí øñĄìîìùð, ûôüċāĕú íì íúĎÿ 
íĘýþúùĕú îì öôĄþóúüĕú úíô ĕìČþ øñíìāĄìùð. Ìó ôù ÷ôĕúó úøĘóôĄô øìĔøĘô ûôüċāĕú 
ìĕìøôċþô öì÷úùô ô÷øôĊ ìøì÷Ē ðúüìð. 

Çìùïúøô þúíôýþúù ĕìĔøô úíĄìîôô ĄìíúùìüĘóôô ûôüċāĕú íì 4-5 ýø øñüìýìð, öô ôù, ûñĄ 
ìó ĕìøì, íì ĔúõïôüĄìîĒ îì ĕìüúüìþô øìĕì÷ óôă ì÷úėìøìùð ìýþ. Ðìü ðìîüìô ïìüøôô ýú÷ 
íúĄìð, íì ĕôýúíô øôČùì, ìó ýìþĕô íú÷úôô ĕìü ûôüċā úíĄìîĒ ìó 2 þú 5 ø-üú þìĄöô÷ øñðôĕìð. 
Ðìü ôù üìîìùð þĘ÷ô ýú÷ ûôüċāĕú ðìü ùìþôĔìô íúüôĄúþ íúó ìó ùìî ûÿüüì îì Č ùúûÿüüì 
íìüėìüúü øñïìüðìð. 

Ìó ýìíìíô ýú÷ þú ýú÷ ìĀóÿðìùô ìĕú÷Ē îì øìõðúùô öôĄþóúü þì÷ìíúþ íì úí íúó ĕìø 
øñìĀóúċð îì ðìü ĕì÷÷ô ôù øìýúô÷ ýìĕøô ûôüċāĕúô íì÷ìùðöĘĕ ùôĕúċþ íÿóÿüï ìýþ. Çìþþú 
ýú÷ĕúñ, öô íúüôĄúþ öìøÿ ïìüøĒ øñìĀóúċð, ìó ĕôýúíô úíĄìîôô ûôüċāĕú úíô ðìüČĕú þìùóôø 
øñĄìîìð îì ėÿýÿüô öìøúíĒ íìüúîìüðì øñĄìîìð. 

ØÿîúĀôėô ùìėĄìĕúô ûñĄíôùôĄÿðì ðìü úċùðì, ðìü ĕìøì öôĄîìüĕúô ÚýôČô ØìüöìóĒ, 
ìó āÿð öìüðìùô ýìðĕú ĕìóúü ïñöþìü óìøôùĕúô ùìî ðìü ùìóìü ðúĄþì Ąÿðììýþ, öô ôù, ì÷íìþþì, 
íì þìîüô ĔôððĒ þìùóôøô úíô ðìüČ îì ýìüĀô úėô÷úùìô úíüú þì÷ìí øñöÿùìð. ÍìĆóñ øÿĕìėėôėúù 
ðìü ôù ĕú÷ìþ ô÷úĔô ċïúùìüú íú üúĕô íì þìîüô ýÿùĆĒ óôČð ùìøÿðìùô úíĄìîôô íìüĀÿ ûôüċāĕú 
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ðôðììùð. ØÿîúĀôėô ùôĄúùðúðô Ï.Ì. ÌîýĊö (1953) ĕìùïúøô íì íú÷úô 1 öø2 íìüĀÿ ċā 
ûúĄôðìùô 5 þúùùì āúöìô ìùïôĄþ úíĄìîôô úùĕú þú ìùðúóìô 1-1,5 íìüúíìü óôČð øñĄìîìð. 

Øìóøÿùÿ øĘĕþìîúô ôù ìùðñĄì îì þú öìðúø ìùðúóì ėúíô÷ô ėìíÿ÷ íÿðìùô úùüú ðìü 
Ąìüúôþô ïìüøĄìîôô ï÷úíì÷ôô ôė÷ôø îì ìĀóÿðìùô üìîìùðô öúĕôĄČíôô ûôüċāĕú ðìü óìøôùìô 
þìĆ÷ôĀúþô øÿĕìėėôėúù íìČù øñöÿùñø. 

Ôù þìðíôü íú üúĕô ïÿóìüúùôðìùô þìĔüôíì, ýú÷ĕúô 60-ÿøô ìýüô ïÿóìĄþì, ðìü ċö ėìþúü 
øôùþìėìĕúô Ûúøôüÿ Ú÷úõ îì ÞČù-äúù ýìùĔôðì Ąÿð. Øÿìõċù öìüðì Ąÿðììýþ, öô ðìü ýÿüìþô 
íì íú÷úô 1 ø2 ûúĄôðìùô 50-100 ïüìøø āúöìô ìùïôĄþ ðìü øúĕĕúô ôĊ÷ - ìîïÿýþ, úíĄìîôô 
ûôüċā þú 20-45% óôČð øñĄìîìð. Ýú÷ĕúô 70-ÿø îì 80-ÿøô ìýüô ïÿóìĄþì, ĕìþþú ùìėĄìô ðìü 8 
ĕìîóìô ûôüċāĕúô ÚýôČô ØôČùì îì Éìóúėôýþúù ïÿóìüúùôðìùô ăÿùôù ìøì÷ôČþ ûñĄíôùĒ Ąÿðì 
íÿð. Ìó üĘõô ôù ùìėĄì íìüúô íì þìîüô ô÷úîìïĒ ïôüôĀþìùô 6,5 öø3 úí íúċð íì íú÷úô 2000-
3500 öø2 øìõðúùô ûôüċāĕú āúöìô ìùïôĄþ ûúĄôðì øñĄÿð. 

Îì÷ñ ìó þìüìĀô ðôïìü, øìýĆì÷ìô íì þìîüô ýÿùĆĒ úíöÿùôô ċāÿ íìüĀĕúô ðúôøĒ ûÿüüì 
þìĕėôė ùìĄÿðììýþ. ÍôýČü ú÷ôøúù þìĆöôð øñöÿùìùð, öô ðìü ùìþôĔìô úíöÿùôô ýÿùĆĒ øìýúĕìþô 
ÿøÿøôô ċāÿ íìüĀĕú öìø øñĄìîìð îì íúüôĄúþô ýú÷úùì úùĕúüú ûÿüüì íìüėìüúü öìüðì 
ùìøñþìîúùìð. Íì ìėôðìô ðúùôĄøìùðô ċāĄôùúý Ý.Î. Öú÷ñýùôö íì þìîüô ýÿùĆĒ úí ùìøÿðìùô 
ċāÿ íìüĀĕúô ðúôøĒ, íìĆðô ðìĕýú÷ìĕú íì îìõüúù Ąÿðìùô ùôóúøô ĔìüìČùô ðìüČĕú îì ùìøùúöĒ 
úîìüðì øñüìýúùìð. Çú÷ú ðìü ìþüúĀô ôù øìýĆì÷ì íìĕýÿ øÿùúóôüìĕú ôðúøì ðúüìð, îì úù ĕì÷÷ô 
ėúþñĆô āÿðüú øñþì÷ìíìð. 

Ô÷úîì íìü ôù þìĕėôėúþÿ ìöýïôüôĕúô öìõĕúùĒ ìó úù ïÿîúĕĒ øñðôĕìùð, öô øìýúĕìþô 
ûôüċāĕúô ÞúĔôöôýþúù ðìü øÿððìþô 50 ýú÷ô úāôü āñ÷ñ öúĕôĄ ČĀþììùð. ØÿîúĀôėô þìĕėôėúþô 
Ì.Ö. ÞüôĀúùúî (ý. 1962), Ì.à. Ýôðúüúîì (ý. 1979) îì Ì.Ý. åñþôùùôöúî (ý.1998) öúĕôĄô 
øìýúĕìþô ûôüċāĕúô Íôîìăùôõ, Ùì÷ôîöôù, Ìöìðñøôċô Ô÷øĕú, Îôþöúîýöôõ îì Ďìõüì ýÿüĆìþô 
íì÷ìùð ïôüôĀþììýþ. Ìó üĘõô øÿėúôýì ðìü ôù øÿððìþ ûôüċāô Íôîìăùôõ 4 öø îì ûôüċāô Ïìüøú 
þú 4,1 öø öĘþúĕ Ąÿðììùð. Ðìü ùôĄñíôô ėìþúüöĘĕô ÛČþüô ëö ìó üĘõô øÿĄúĕôðìĕúô öìõĕúùĒ 
ėôýøô óôČðĒ ûôüċāô ôù øìîóñĆ ìó 1,5 þú 7 öø öìø ïìüðôðììýþ. ãÿùôù ĕú÷ìþüú ðìü ûôüċāĕúô 
Øúîìüúô Ú÷úõ (Îì÷Ē, Ðóñüòôùýöôõ, Ýúîÿėðìüìô Öì÷úù, Ýúîÿėðìüìô áÿüð) ðôðìù øÿøöôù 
ìýþ. Ðìüúóôô ûôüċāô Ýúîÿėðìüìô Öì÷úù þú 2 öø öĘþúĕ Ąÿðììýþ. Çìùïúøô øÿėúôýìô 
āìüôþìĕúô þúûúïüìĀôĊ ïñúðñóô øÿìõċù öìüðììùð, öô ìïìü øìõðúùô íìüĀÿ ċāĕúô ðúôøôô 
ĕìîóìô ðìüČô ÎìāĄ ýú÷ô 1949 - ÿø 3675 öø2 íúĄìð, ûìý ôù ùôĄúùðôĕðìðì ýú÷ô 1985-ÿø íì 
2869 öø2 Āìüúøìðììýþ. ëĆùñ ðìü óìüĀô 35 ýú÷ øìýúĕìþô ûôüċāĕú ðìü ôù ĕìîóì þú 806 öø2 öìø 
Ąÿðììýþ. Þìõô 50 ýú÷ô úāôü (þú ýú÷ô 2000-ÿø), øìýúĕìþô ÿøÿøôô ûôüċāĕúô ĕìîóìô ðìüČô 
ÎìāĄ þú 30% öúĕôĄ ČĀþììýþ. Ðìü øôùþìėìô Ûúøôü íúĄìð, øìýúĕìþô öìøĄìîôô ĕìøìô 
ûôüċāĕúô úù ðìü ôù øĘĕ÷ìþ þú íì 35,4% üìýôðììýþ. 

Îì÷ñ íúċð āúþôüùôĄúù ùìøÿð, öô ûôüċāÿ íìüĀĕúô ðúôøôô öĘĕýúüô ÞúĔôöôýþúù ĕôýýìô 
øÿĕôøþìüôùô óìāôüìĕúô þìíôôô Ĕÿøĕÿüôüú þìĄöô÷ øñðôĕìùð. ØÿîúĀôėô þìĕėôėúþô 
ú÷ôøúù þú ýú÷ô 2050 ÿø ðìüìĔìô íì Āìóúô ìþøúýĀñüì îúüôð Ąÿðìùô ïìóĕúô ĕìüāñ÷ì ìó ĕôýúíô 
ĀìĆú÷ôċþô öúüāúùìĕúô ýìùúìþĒ ðÿăìùð øñìĀóúċð îì úù ċöñ ìó ýìíìíĕúô ìýúýôô þú 2-3 ðìüìĔì 
íì÷ìùð Ąÿðìùô ĕìüúüìþô ìþøúýĀñüìô ýìõČüì øñïìüðìð. Ìó ôù üĘ, îìėþô úù üìýôðììýþ, öô úôð 
íì ĕôĀóô íìüĀÿ ûôüċāĕúô ðúôøĒ ùôó þìðíôüĕúô øÿĕôø ìùðñĄôðì Ąìîìð, óñüú úùĕú íìüúô 
þìíôìþÿ íñĕíÿðôô ùìý÷ô ôøüĘóÿ úċùðì ăÿù ïìîĕìüìöô ăìĄø óìüÿü øñíúĄìùð [3,ý.88]. 

ÖĘĄôĄô íì þìîüô ýÿùĆĒ þñóúùôðìùô úíĄìîôô íìüĀĕúô íôýČüýú÷ì îì ûôüċāĕú ðìü 
øìüĕô÷ìô ôøüĘóì āô÷úĀô ùôĄúùðúðô ô÷ø îì ìøì÷ôċô ĔìĕúùĒ øñíúĄìð. Íú øìėýìðô úėô÷úùì 
íì üúĕ øúùðìùô ôýþôĀúðìô óìāôüìô øìîĔÿðìô úí þì÷ìĀô úùüú ðìü ýôýþñøìĕúô úíČüôöÿùĒ îì 
ýúĕìĕúô ðôïìüô ôýþôĀúðìĊ ôýþñĆøú÷ öúĕôĄ ðúðì, öúĉĀĀôþýñùþô Āúôðìùúöô úùüú íì÷ìùð 
íìüðúĄþìù öôĀúċ øñíÿð. 

Ïìüø Ąÿðìùô ôė÷ôøô öÿüìô óìøôù íúôýô íúýÿüĆìþ úí Ąÿðìùô ûôüċāĕúô ÌüöþôöìĊ 
Ìùþìüöþôðì, Ïüñù÷ìùðôċ, ûôüċāĕúô ýô÷ýô÷ìô ėìþúüöĘĕĕúô þìøúøô Ĕìĕúù ïìĄþììýþ. Ýìþĕô 
úíô ÿėČùÿýĕú íì÷ìùð îì øìýúĕìþìĄúù ðìü ìĀóúôĄ ėìüúü ðúüìùð. Ìõùô óìøúù ôùýúùôċþ 
ėÿðüìþô ûñĄïôüôô ôù üìîìùðô ùúøìþ÷ÿíüú ùìðúüìð. ãìùðôù þìö÷ôĀÿ ûñĄùôĕúðĕú íì øôČù 
úøìðì íúĄìùð ĕìø, ÷ñöôù ìó Ĕôĕìþô þñāùôöôĊ ôėþôýúðĒ îì ô÷øĒ íÿùČðô ėìîĒ ùìðúüìùð. 
Øìýì÷ìù, íú üúĕô ýÿùĆĒ ìĀóúôĄ ðúðìùô íúüôĄ, íì þìîüô ýÿùĆĒ ìĀóÿðìùô öÿăôĄô þìüøìĕú 
íì íú÷úô ûôüċĕú, íú üúĕô ýÿùĆĒ øìĕðÿð öìüðìùô ïìüøôėìíÿ÷öÿùôô ûôüċāĕú, ðìü öĘĕĕú 
úĀìüôðìùô úíìùíúüĕúô āÿüðÿ ċāöÿùúùôðìùô úùĕú, ðìü íú÷úô ûôüċĕĕú íú üúĕô ýÿùĆĒ íì ìøì÷ 
úîìüðìùô ðÿðÿ þÿøìù (ôù ìøì÷ íì Ā÷úüì îì Āìÿùìô ìþüúĀ þìĆýôüô øìùĀĒ øñüìýúùìð) îì 
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ùôĕúċþ íú üúĕô ýÿùĆĒ úí Ąÿðìùô ûôüċāĕúüú þñóúùôðìù íì øìùĀôìþô þìíôìþÿ ôùýúù ùìāúĕìð 
íÿð. 

ëöñ ìó üúĕĕúô ôýþôĀúðìô ýìüôĄþìöúüúùì îì úėô÷úùìô úí ôù µĎÿùùúôô úíô ìîîì÷ĕúô 
íìĕúüĒ îì þôüìøúĕĒ½ - ô üĘðÿ ðìüČĕú øñíúĄìð. Íú ôù øìėýìð ðìü øìĔüúô ðìüČĕú îì Č ðìü 
Ĕúõĕúô ðôïìüô øÿîúĀôėô öĘĕĒ ýúāþìùô úíìùíúüĕúô ýìþĕìĄúù āÿüð, îì ÿøėìĄúù óôČð 
øñíúĄìð. Ðìü ăÿùôù Ĕúõĕú ûú÷úôĄ (Āô÷þüìþýôċ) îì íÿāúüĄìîôô úí öìøþìü üÿā øñðôĕìð. 
Þìóìööÿü íúċð ðúð, öô ăÿùôù úíìùíúüĕú ìó Ĕôĕìþô þñāùôöĒ øÿýþìĕöìøÿ íñāìîĀ íúĄìùð, ðìü 
ăÿùôù úíìùíúüĕú ÙÍÚ-ĕú ýúāþì ùìĄìîìùð, úíìùíúüĕú þìùĕú íú øìėýìðô úíþìĆøôùöÿùôô 
ĕìøìô ýúĕìĕúô āúĔìïôô āì÷ė ýúóøúù ðúðì Ąìîìð. 

Îúýôþìô ðôïìüô íú úí þìĆøôù ùìøÿðìùô ýúĕìĕúô öôĄúîìüóĒ, ýìùúìþ îì āúĔìïôĕúô 
öúøøÿùì÷Ē ôù ýúāþìù îì íì ôýþôĀúðì ðúðìùô úíöìĄĕúô íìüėĒ øñíúĄìð, óñüú ðìü íôýČü 
îúðôĕú ðìüČĕú ðìü øìĔüúô ăÿėÿü ĔúüĒ øñĄìîìùð, óìøôùĕúô öôĄþíúí íúĄìùð ðìü ðÿ þìüìĀô 
ýúĕô÷, ðìü íú÷úô óôùìĕúô (þñüüìýìĕú) íì÷ìùð îúėñĆ ïìĄþììùð. 

Îúýôþìô ýñĊøô íú úí þìĆøôù ùìøÿðìùô ýúĕìĕúô úíþì÷ìí ôù ôýþôĀúðìô úíĕúô 
óñüôóìøôùĒ îì ðìü Ĕúõĕúô øÿîúĀôė ýúāþìùô µúíìùíúüĕúô óñüôóìøôùĒ½ øñíúĄìð, óñüú ðìü 
ăÿùôù Ĕúõĕú íÿĎĄìîôô úí, ċĆùñ þì÷ìĀ öìøþìü üÿā øñðôĕìð. 

Îì ùôĕúċþ îúýôþìô øÿĕôøô ôýþôĀúðìô úėô÷úùìô úí ôù þìĆøôùô øìõðúùĕúô 
úíČüôĄìîìùðì, ïÿóìĄþìù íì ôýþôĀúðìô ÿýÿ÷ĕúô öìøøìýüìĀô úí, ùìė÷ô úí íì îúýôþìô ÷ÿ÷ìĕú 
þú ôù öô úí öìøþìü íÿāúü Ąìîìð [4,ý.126-127]. 

Íú øìėýìðô úėô÷úùì íì üúĕ øúùðìùô ôýþôĀúðìô óìāôüìĕúô øìîĔÿðìô úí ôù þì÷ìĀô 
úíüú ðìü ýôýþñøìĕúô úíČüôöÿùĒ îì ýúĕìĕúô ðôïìüô ôýþôĀúðìĊ ôýþñĆøú÷ öúĕôĄ ðúðì, 
öúĉĀĀôþýôñùþô Āúôðìùúöôô úùüú íì÷ìùð íìüðúĄþìù ìýþ. Ìó þìĕėôėúþô øÿĕìėėôėúùô ýúĕì 
íìüøñúċð, öô öúĉĀĀôþýñùþô Āúôðìùúöôô ýôýþñøìĕúô úíČüĒ ðìü ÚýôČô ØìüöìóĒ íì ĕôýúíô 
øôČùì 50%-üú þìĄöô÷ øñðôĕìð. Ìïìü ðìü Ĕÿøĕÿüôĕúô ÚýôČô ØìüöìóĒ þìĔüôíìô úíČüôô 
øìø÷ìöìþĕúô äìüėô ØôČùìĊ Ùìóðôö ìó Ĕÿø÷ì Ôýüúô÷üú ôýþôĀúðì ùìøúñø, úù ïúĕ óìāôüìô 
úí ìĀóÿù øñïìüðìð îì ôøöúù Āìüúĕìø øñúċð, öô ìó ĕôýúíô ôù ýìüĀìöÿùĒ óìøôùĕúô ùìîüú íì 
ôýþñĕýú÷úþô öôĄúîìüóĒ Ĕì÷í ùìøúñø, ĕìøóìøúù ĕúýô÷ô Āìüúîúù íì ðìýþ úîìüñø. Ðìü ôù 
ĕú÷ìþ óìüÿüôċþô íì þìîüô ýÿùĆĒ þñóúùôðìùô úíĄìîôô ûôüċāĕú, öô íñ ôù ĕìø ðìü ìĀóúôĄ 
øñíúĄìð, ìó íìõù øñüìîìð. 

ëāĄôùúýô øìĆüÿĀô ĔìĕúùĒ ìöìðñøôö Î.Ø. Öúþ÷ċöúî (ý. 2001) íìĆðô ċö ėìþúü 
þìþėôėúþĕúô úāôüôùô āÿð ðìü ýìüóìøôùô ÞúĔôöôýþúù ûñĄùôĕúð ùìøÿð, öô ðìü øôùþìėìô 
öĘĕôô Ûúøôüÿ Ú÷úõ ċöăìùð øìøùĘĆïúĕô ûôüċāĕúô íÿóÿüïô öĘĕýúü þìĆýôý ðúðì Ąìîìð, 
ėúíô÷ô ðìýþïôüĒ îì ÷úôėô þìîìĔĔĘĕ øñíúĄìð [5,ý.195]. 

ØÿîúĀôėô íìĆóñ ûñĄïĘôĕú þú íì ýú÷ô 2050 øôėðúüô íúüôĄúþ íì ìùðúóìô 14-15% 
ìĀóúôĄ øñČíìð, îì÷ñ ôù þìĎõôüúþ íúôýô ìĀóÿùĄìîôô úíô ðìüČĕú Ąÿðì ùìøñþìîúùìð, óñüú 
íúüôðìùô íúüúù 40-50% íì íÿĎĄìîĒ, ûú÷úôĄ ýìüĀ øñĄìîìð, ĕôýýìô íúėôøúùðì (íìüĀ) Ĕúô 
íìüĀĕúô úíĄÿðìüú øñûĘĄúùìðÿ íìý. 

ØôùíìĆð ÷úóôø ìýþ, öô öìøìĄ ýìüô ĕìü ûìùĔ ýú÷ ðúôü íì øìýúĕìþ, ĕú÷ìþ, þìĕìîîÿ÷ô 
ûôüċāĕú þìîìýýÿþô üìýøïôüôĕúô öìõĕúùĒ îì úøĘóôĄÿ øÿĄúĕôðìĕúô ýìþĕô óìøôùĒ 
øìĆ÷ÿøúþĕúô ùìî íì ðìýþ úøìðìüú ĕìøìþìüìĀì þìĕ÷ô÷ îì íìüüìýĒ ùìøÿðì, ðúôü íì úíĄúüìô 
ûôüċāĒ (÷ñðùôöúîćõ ýþúö) íì øÿìýýôýìĕúô íì ùìėĄìïôüôô üÿĄðô ôėþôýúðôČþ øìĆ÷ÿøúþô 
øÿĄìāāìý ûñĄùôĕúð ïìüðìð. ãÿùôù øìĆ÷ÿøúþĕú íìüúô ýúĕìĕúô úíôýþôĀúðìíìüìùðìĊ 
úíôýþñĆøúöÿùìùðì íìýú øÿĕôøìùð, þú ôù, öô üÿĄðô ÿýþÿîúüô ýúĕìüú ýìĕñĕ íì ùôóúø 
ðìüúüìùð, íì āìüìĔÿ øìüìĔô óôČð úîìüðì ùìüìýúùìð. 
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öúĕôĄ øñČíìð îì ôù íúĄìð íúôýô öìø Ąÿðìùô úíĄúüìô ùôøìô ðÿĊøô Āìý÷ô þúíôýþúù øñïìüðìð. ÛñĄùôĕúð 
Ąÿðììýþ, öô øôùíìĆð ðìü ýúĕìô ýìùúìþ, öôĄúîìüóĒ, ùìė÷ôČþ îì āúĔìïôô øìùóô÷ôĊ öúøøÿùì÷Ē ÿýÿ÷ÿ îúýôþìĕúô 
öìøāìüĔô ôýþôĀúðìô úí íì üúĕ øúùðì Ąìîìð. 

Öì÷ôðîúòìĕú: þìĕììîîÿ÷ îì þìùìóóÿ÷ô ûôüċāĕú, ïìüøĄìîôô ï÷úíì÷ôô ôė÷ôø, ċāôýþúùĕú, øìõðúùĕúô 
ċāíìùðĒ, úíĄúüìô ûôüċāĒ, ûôüċāĕúô ùìíóúùĒ, öúĕôĄČíôô íúüôĄúþô ýìāþ, úíìùíúüĕúô óñüôóìøôùĒ, 
úíìùíúüĕúô ċāíìîÿĔÿðúîìüìùðì. 

 

ʆ ʅɽʂʆʊʆʈʓʍ ɺʆʇʈʆʉɸʍ ʕɺʆʃʖʎʀʀ ʃɽɼʅʀʂʆɺ ʊɸɼɾʀʂʀʉʊɸʅɸ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʯʠʥʳ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʵʚʦʣʶʮʠʠ ʣʝʜʥʠʢʦʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʠ ʢʦʥʢʨʝʪʥʳʤʠ 

ʬʘʢʪʘʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʛʨʘʜʘʮʠʠ ʫʤʝʥʴʰʘʶʪʩʷ ʧʣʦʱʘʜʴ ʠ ʦʙʲʝʤ ʣʝʜʥʠʢʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʚʦʜʥʦʛʦ ʩʪʦʢʘ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ. ʇʨʝʜʣʘʛʘʝʪʩʷ, ʯʪʦʙʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ, ʪʨʘʥʩʧʦʨʪʝ ʠ ʞʠʣʠʥɦʦ-ʢʦʤʤʫʥʘʣʴʥʦʤ ʭʦʟʷʡʩʪʚʝ ʧʨʠʤʝʥʷʣʠʩʴ ʚʦʜʦʩʙʝʨʛʘʶʱʠʝ ʩʨʝʜʩʪʚʘ ʠ ʩʧʦʩʦʙʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ. 
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ʊʀʇʓ ʆʇɸʉʅʓʍ ɻɽʆʃʆɻʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ ɺ ɹɸʉʉɽʁʅɽ ʈɽʂʀ ʊʋʇʆʃɸʅɻ 

(ʖɻʆ-ɿɸʇɸɼʅʓʁ ɻʀʉʉɸʈ) 

 

ɻʦʥʯʘʨ ɸ.ɼ., ʅʫʨʪʘʝʚ ɹ.ʉ., ʉʘʜʳʢʦʚʘ ʃ.ʈ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ɻʦʩʢʦʤʛʝʦʣʦʛʠʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 

 

ʅʝʜʦʩʪʘʪʦʢ ʚʦʜʳ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʦʱʫʱʘʝʤʳʡ ʚ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʶʛʝ 

ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʝʝ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ, ʧʦʙʫʜʠʣ ʨʫʢʦʚʦʜʩʪʚʦ ʨʝʩʧʫʙʣʠʢʠ 

ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʧʦ ʧʨʦʝʢʪʥʳʤ ʨʘʙʦʪʘʤ ʧʦ ʩʦʟʜʘʥʠʶ ʨʷʜʘ ʧʣʦʪʠʥ ʥʘ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʨʝʢʘʭ 

ʦʙʣʘʩʪʠ. ʅʘʯʠʥʘʷ ʩ 1983 ʛ., ʪʘʢʠʝ ʨʘʙʦʪʳ ʚʝʜʫʪʩʷ ʠ ʥʘ ʨʝʢʝ ʊʫʧʦʣʘʥʛ ʚ ʨʘʡʦʥʝ ʩʝʣʝʥʠʷ ɻʠʩʩʘʨʘʢ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʧʨʠʤʝʨʥʦ ʚ 60 ʢʤ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʛ. ɼʝʥʘʫ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ɻʠʩʩʘʨʩʢʦʛʦ 

ʭʨʝʙʪʘ. ʇʦʩʣʝ ʥʝʜʘʚʥʝʛʦ ʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʣʦʪʠʥʳ ʥʘ ʨʝʢʝ ʊʫʧʦʣʘʥʛ, ʩʦʟʜʘʚʰʝʡ 

ʢʨʫʧʥʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʥʘʯʘʣʦʩʴ ʚʦʟʚʝʜʝʥʠʝ ʢʘʩʢʘʜʘ ʧʣʦʪʠʥ ʥʘ ʵʪʦʡ ʨʝʢʝ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʧʨʦʜʦʣʞʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʰʝ ʩʦʦʙʱʝʥʠʝ ʠ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʘʥʘʣʠʟ ʚʳʷʚʣʝʥʥʳʭ ʪʠʧʦʚ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʰʠʨʦʢʦ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʙʘʩʩʝʡʥʝ ʨ.ʊʫʧʦʣʘʥʛ. 

ʊʫʧʦʣʘʥʛ - ʢʨʫʧʥʘʷ ʠ ʙʫʨʥʘʷ ʛʦʨʥʘʷ ʨʝʢʘ, ʧʨʦʨʝʟʘʣʘ ʩʚʦʝ ʨʫʩʣʦ ʥʘ ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ 

ʤʝʛʘʘʥʪʠʢʣʠʥʦʨʠʷ, ʢʦʪʦʨʦʝ ʩʣʦʞʝʥʦ, ʚ ʦʩʥʦʚʥʦʤ, ʦʩʘʜʦʯʥʳʤʠ ʧʦʣʠʬʘʮʠʘʣʴʥʳʤʠ ʪʦʣʱʘʤʠ ʶʨʳ, 

ʤʝʣʘ ʠ ʧʘʣʝʦʛʝʥʘ, ʚ ʷʜʨʝ ʨʘʟʚʠʪʳ ʦʪʣʦʞʝʥʠʷ ʧʘʣʝʦʟʦʷ. ʉʪʨʫʢʪʫʨʘ ʚʦʟʥʠʢʣʘ ʥʘ ʵʪʘʧʝ ʦʩʥʦʚʥʦʛʦ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʥʝʦʛʝʥ-ʨʘʥʥʝʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ, 

ʦʩʣʦʞʥʝʥʥʘʷ ʩʝʪʴʶ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. ɺ ʧʨʝʜʝʣʘʭ ʶʛʦ-ʟʘʧʘʜʥʳʭ 

ʦʪʨʦʛʦʚ ɻʠʩʩʘʨʘ ʦʩʥʦʚʥʳʤʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʩʣʦʞʥʷʶʱʠʤʠ ʫʩʣʦʚʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʷʚʣʷʶʪʩʷ ʩʠʣʴʥʘʷ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ ʨʝʣʴʝʬʘ, ʩʣʦʞʥʦʝ 

ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, ʚʳʩʦʢʘʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʩʝʡʩʤʠʯʥʦʩʪʴ. ʊʝʨʨʠʪʦʨʠʠ, 
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ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʛʨʘʞʜʘʥʩʢʦʛʦ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʟʜʝʩʴ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʚʜʦʣʴ 

ʨʫʩʝʣ ʢʨʫʧʥʳʭ ʚʦʜʦʪʦʢʦʚ ʠ ʚ ʧʨʝʜʝʣʘʭ ʚʥʫʪʨʝʥʥʠʭ ʚʧʘʜʠʥ. ʅʝʙʦʣʴʰʘʷ ʤʦʱʥʦʩʪʴ 

ʣʝʛʢʦʜʝʬʦʨʤʠʨʫʝʤʳʭ ʧʣʘʩʪʠʯʥʳʭ ʦʩʘʜʢʦʚ ʠ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʢʘʣʴʥʳʭ ʠ 

ʧʦʣʫʩʢʘʣʴʥʳʭ ʛʨʫʥʪʦʚ, ʚʳʜʚʠʛʘʶʪ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʚʳʚʝʪʨʝʣʦʩʪʴ ʠ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʧʦʨʦʜ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʣʦʞʝʥʠʝʤ ʧʦʩʣʝʜʥʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʦʥ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʨʘʟʜʨʦʙʣʝʥʥʳʝ ʧʦʨʦʜʳ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʥʘ ʙʦʣʴʰʫʶ ʛʣʫʙʠʥʫ. 

ʐʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʦʧʦʣʟʥʠ, ʦʙʚʘʣʳ, ʩʝʣʠ), ʘ ʪʘʢʞʝ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ 

ʧʨʦʮʝʩʩʦʚ ʢʘʨʩʪʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʛʠʧʩʦʚʦ-ʩʦʣʝʥʦʩʥʳʭ ʧʦʨʦʜʘʭ ʶʨʳ, ʤʝʣʘ ʠ 

ʧʘʣʝʦʛʝʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʦʞʥʷʝʪ ʫʩʣʦʚʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.  

ʇʝʨʚʘʷ ʦʯʝʨʝʜʴ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩ ʦʙʲʝʤʦʤ ʥʘ 80 ʤʣʥ.ʤ3 ʙʳʣʘ ʚʚʝʜʝʥʘ ʝʱʝ ʚ 1988ʛ., ʚ 

ʧʦʩʣʝʜʫʶʱʝʤ ʵʪʦʪ ʦʙʲʝʤ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʚʳʰʘʣʩʷ, ʢʘʢ ʠ ʚʳʩʦʪʘ ʛʠʜʨʦʩʦʦʨʫʞʝʥʠʷ. Cʙʦʨʥʠʢ, 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʚ 2004 ʛ. ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʠʥʩʪʠʪʫʪʦʤ ʛʨʘʞʜʘʥʩʢʦʡ 

ʟʘʱʠʪʳ ʈʋʟ, ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʨʘʟʣʠʯʥʳʤ ʘʩʧʝʢʪʘʤ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʳ ʧʦ ʙʦʨʴʙʝ ʩ 

ʦʧʘʩʥʳʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ [6]. ɺ ʈʦʩʩʠʠ ʘʥʘʣʦʛʠʯʥʳʝ ʚʦʧʨʦʩʳ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʙʦʪʝ 

ʅ.ɻ. ʄʘʢʩʠʤʦʚʠʯʘ [3]. ʂʘʢ ʧʦʣʘʛʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʤʥʦʛʠʭ 

ʧʦʩʪʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʪʣʦʞʝʥʠʷʭ ʠʤʝʶʪ ʩʚʦʠ ʪʝʩʥʳʝ ʩʚʷʟʠ ʩ ʦʙʩʪʘʥʦʚʢʘʤʠ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʢʦʛʜʘ ʬʦʨʤʠʨʫʶʪʩʷ ʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʨʝʘʢʮʠʠ ʥʘ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ. ʇʦʵʪʦʤʫ ʚʦʟʚʝʜʝʥʠʝ ʢʨʫʧʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʙʘʩʩʝʡʥʘʭ ʛʦʨʥʳʭ ʨʝʢ, ʪʝʤ 

ʙʦʣʝʝ ʚ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ, ʢʘʢʠʤ ʷʚʣʷʝʪʩʷ ɻʠʩʩʘʨ, ʪʨʝʙʫʝʪ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ ʢʘʢ 

ʦʪʣʦʞʝʥʠʡ, ʪʘʢ ʠ ʦʙʩʪʘʥʦʚʦʢ ʠʭ ʦʩʘʜʢʦʦʙʨʘʟʦʚʘʥʠʷ, ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ʊʨʫʜʦʝʤʢʠʝ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʨʘʙʦʪʳ, ʢʘʢʠʤʠ ʷʚʣʷʶʪʩʷ ʚʦʟʚʝʜʝʥʠʝ ʛʠʜʨʦʩʦʦʨʫʞʝʥʠʡ, ʜʦʣʞʥʳ 

ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʢʦʤʧʣʝʢʩʥʳʤʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ 

ʚʳʷʚʣʝʥʠʝ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʣʦʱʘʜʷʭ ʨʘʙʦʪ ʠ ʠʭ ʚʦʟʤʦʞʥʦʡ ʣʠʢʚʠʜʘʮʠʠ.  

ɼʣʷ ʦʮʝʥʢʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʘʡʦʥʝ ʦʩʥʦʚʘʥʠʷ ʊʫʧʦʣʘʥʛʩʢʦʡ ʧʣʦʪʠʥʳ, 

ʧʝʨʚʦʦʯʝʨʝʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʥʘʯʘʪʳ ʀɻɻ ɸʅ ʈʋʟ ʚʝʩʥʦʡ 2014 ʛ. ʅʘ ʧʝʨʚʳʭ ʞʝ ʵʪʘʧʘʭ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʚʳʷʚʣʝʥ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʰʠʙʦʢ, ʜʦʧʫʱʝʥʥʳʭ ʧʨʦʝʢʪʘʥʪʘʤʠ 

ʧʣʦʪʠʥʳ ʧʨʠ ʦʮʝʥʢʝ ʩʪʨʦʝʥʠʷ ʚʤʝʱʘʶʱʠʭ ʝʝ ʙʝʨʝʛʦʚ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʚ ʦʩʥʦʚʘʥʠʠ ʤʦʞʝʪ 

ʙʳʪʴ ʤʦʱʥʳʡ ʩʣʦʡ ʘʥʛʠʜʨʠʪʦʚ ʠ ʛʠʧʩʦʚ. ʅʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝ 

ʛʨʘʙʝʥʦʤ, ʘ ʤʦʥʦʢʣʠʥʘʣʴʥʦ ʧʘʜʘʶʱʠʤʠ ʢ ʟʘʧʘʜʫ ʦʪʣʦʞʝʥʠʷʤʠ ʚʝʨʭʥʝʛʦ ʤʝʣʘ. ʇʨʠʯʝʤ, 

ʦʪʣʦʞʝʥʠʷ ʚ ʣʝʚʦʤ ʙʝʨʝʛʫ ʧʣʦʪʠʥʳ ʠʤʝʶʪ ʙʦʣʝʝ ʢʨʫʪʦʝ - ʜʦ 55-600 ʧʘʜʝʥʠʝ, ʧʨʠ ʫʛʣʘʭ ʧʘʜʝʥʠʷ 

ʜʦ 20-300 ʚ ʧʨʘʚʦʤ ʙʦʨʪʫ ʧʣʦʪʠʥʳ. ʉʪʦʣʴ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʘʟʥʠʮʫ ʚ ʟʘʣʝʛʘʥʠʠ ʤʳ ʦʙʲʷʩʥʷʝʤ 

ʚʣʠʷʥʠʝʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʠʤʝʶʱʠʭ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʠ ʭʦʨʦʰʦ 

ʥʘʙʣʶʜʘʝʤʳʭ ʥʘ ʂʌʉ.  

ʉʦʚʨʝʤʝʥʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʦʙʣʠʢ ʶʞʥʳʭ ʩʢʣʦʥʦʚ ʦʪʨʦʛʦʚ ɻʠʩʩʘʨʘ ʩʣʦʞʠʣʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʢʨʫʧʥʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʬʘʟʳ ʪʝʢʪʦʛʝʥʝʟʘ, ʧʨʦʰʝʜʰʝʡ ʚ ʥʘʯʘʣʝ ʥʝʦʛʝʥʘ. ʇʦʜ ʝʝ ʚʣʠʷʥʠʝʤ ʠ 

ʦʙʥʘʞʠʣʠʩʴ, ʩ ʚʳʭʦʜʦʤ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʪʦʣʱʠ ʤʝʟʦʟʦʷ. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʦʪʣʦʞʝʥʠʷʭ ʤʝʟʦʟʦʷ ʦʪʤʝʯʝʥʦ ʧʨʦʷʚʣʝʥʠʝ ʚʩʝʭ ʚʠʜʦʚ ʠ ʤʘʩʰʪʘʙʦʚ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ - ʦʪ ʨʘʟʣʦʤʦʚ, ʥʘʜʚʠʛʦʚ, ʙʣʦʢʦʚ ʜʦ ʩʢʣʘʜʦʢ. 

ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʧʦʜ ʜʥʠʱʝʤ ʧʣʦʪʠʥʳ ʠʟ ʝʝ ʧʘʪʝʨʥʳ ʙʳʣʦ 

ʧʨʦʙʫʨʝʥʦ ʥʝʩʢʦʣʴʢʦ ʩʢʚʘʞʠʥ, ʧʦ ʢʦʪʦʨʳʤ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʛʘʤʤʘ-ʢʘʨʦʪʘʞ. ɺ ʢʝʨʥʝ ʚʩʝʭ 

ʧʨʦʡʜʝʥʥʳʭ ʩʢʚʘʞʠʥ ʛʠʧʩ ʙʳʣ ʥʘʡʜʝʥ ʪʦʣʴʢʦ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʤʝʣʢʠʭ ʠʟʦʤʝʪʨʠʯʥʳʭ ʢʦʤʢʦʚ. 

ʊʦʣʴʢʦ ʚ ʝʜʠʥʠʯʥʦʤ ʩʣʫʯʘʝ ʵʪʠ ʢʦʤʢʠ ʩʦʟʜʘʣʠ ʧʨʦʩʣʦʡ ʤʦʱʥʦʩʪʴʶ ʜʦ 20 ʩʤ. ʇʦʩʢʦʣʴʢʫ 
ʧʦʣʫʯʝʥʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʢʝʨʥʫ ʢʘʩʘʣʘʩʴ ʜʦʚʦʣʴʥʦ ʦʛʨʘʥʠʯʝʥʥʦʡ ʜʦʣʠʥʦʡ ʨʝʢʠ 

ʧʣʦʱʘʜʠ, ʪʦ ʩʪʘʚʠʣʠʩʴ ʠ ʥʘʟʝʤʥʳʝ ʤʘʨʰʨʫʪʳ ʚ ʝʝ ʦʙʦʠʭ ʙʦʨʪʘʭ. ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʠʭ ʨʘʙʦʪ 

ʙʳʣʦ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʟʤʝʨʘʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʙʘʩʩʝʡʥʘ ʠ ʝʛʦ ʦʪʣʦʞʝʥʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʤʝʪʦʜʘ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ ʥʘʟʝʤʥʳʭ ʨʘʙʦʪ, ʥʘʤʠ ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʜʠʥʘʤʠʯʝʩʢʠʡ ʬʘʮʠʘʣʴʥʳʡ ʤʝʪʦʜ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʘʩʯʣʝʥʝʥʠʝ ʠ ʢʦʨʨʝʣʷʮʠʶ ʦʩʘʜʦʯʥʳʭ ʬʦʨʤʘʮʠʡ. ʈʘʥʝʝ ʤʝʪʦʜ, 

ʧʨʝʜʣʦʞʝʥʥʳʡ ʘʢʘʜʝʤʠʢʦʤ ɸʅ ʈʋʟ ɺ.ʀ. ʇʦʧʦʚʳʤ [4], ʙʳʣ ʫʩʧʝʰʥʦ ʘʧʨʦʙʠʨʦʚʘʥ ʢʦʣʣʝʢʪʠʚʦʤ 

ʊʘʰʢʝʥʪʩʢʦʡ ʣʠʪʦʣʦʛʠʯʝʩʢʦʡ ʰʢʦʣʳ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʚ ʨʷʜʝ ʜʨʫʛʠʭ 

ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʠ ʋʢʨʘʠʥʳ. 

ɺ ʣʝʚʦʤ ʙʦʨʪʫ ʨʝʢʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʠ ʠʟʫʯʝʥʳ ʧʘʯʢʠ ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʦʜʝʨʞʘʱʠʭ ʛʠʧʩ, ʥʦ ʪʦʣʴʢʦ ʚ ʚʠʜʝ ʤʝʣʢʠʭ ʢʦʤʢʦʚ ʠʟʦʤʝʪʨʠʯʥʦʡ ʬʦʨʤʳ. 
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ʇʦʩʪʫʧʘʣ ʦʥ ʚ ʙʘʩʩʝʡʥ ʠʟ ʨʝʢʠ, ʨʫʩʣʦʚʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ ʢʦʪʦʨʦʡ ʙʳʣʠ ʥʘʡʜʝʥʳ ʚʙʣʠʟʠ ʢʠʰʣʘʢʘ 

ɻʠʩʩʘʨʘʢ. ʆʥʠ ʦʙʨʘʟʫʶʪ ʦʜʥʦʩʪʦʨʦʥʥʝ ʚʳʧʫʢʣʫʶ ʣʠʥʟʫ, ʤʦʱʥʦʩʪʴʶ ʜʦ 50 ʤ ʧʨʠ ʧʨʦʪʷʞʝʥʥʦʩʪʠ 

ʜʦ ʩʪʘ ʤʝʪʨʦʚ. ʀʭ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʦʙʠʣʠʝ ʛʠʧʩʦʚʦʛʦ ʮʝʤʝʥʪʘ, ʚʦʟʤʦʞʥʦ, ʦʥ ʧʦʩʪʫʧʘʣ ʩ 

ʨʘʟʤʳʚʘʝʤʦʡ ʚʦʩʪʦʯʥʝʝ ʛʠʧʩʦʥʦʩʥʦʡ ʶʨʩʢʦʡ ʩʚʠʪʳ ɻʦʟʥʘʫ. ɻʠʧʩ, ʧʦʧʘʜʘʷ ʚ ʧʦʣʫʞʠʜʢʦʤ 

ʩʦʩʪʦʷʥʠʠ ʚ ʙʝʨʝʛʦʚʫʶ ʟʦʥʫ ʙʘʩʩʝʡʥʘ, ʚʦʣʥʘʤʠ ʨʘʟʥʦʩʠʣʩʷ ʚʜʦʣʴ ʥʝʝ, ʣʠʰʴ ʠʥʦʛʜʘ ʧʦʧʘʜʘʷ ʚ 

ʙʦʣʝʝ ʫʜʘʣʝʥʥʳʝ ʫʯʘʩʪʢʠ ʙʘʩʩʝʡʥʘ, ʛʜʝ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʝ ʬʘʮʠʘʣʴʥʦ ʠʩʢʣʶʯʝʥʦ.  

ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʛʝʦʣʦʛʠʠ ʠ ʩʪʨʦʝʥʠʷ ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʨʦʮʝʩʩʦʚ ʠʭ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ. ɹʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʟʦʥʘʣʴʥʦʩʪʴ ʧʦʟʜʥʝʤʝʣʦʚʦʛʦ 

ʙʘʩʩʝʡʥʘ [2], ʚ ʢʦʪʦʨʦʤ ʧʨʝʦʙʣʘʜʘʣʠ ʛʣʠʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ ʩ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. 

ɺ ʢʝʨʥʝ ʩʢʚʘʞʠʥ ʚʠʜʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʢʣʶʯʝʥʠʷ ʚʦʜʦʨʦʩʣʝʡ - ʦʙʠʪʘʪʝʣʝʡ ʛʣʫʙʠʥ, ʢʫʜʘ 

ʜʦʩʪʠʛʘʣʠ ʩʦʣʥʝʯʥʳʝ ʣʫʯʠ (ʧʨʠʤʝʨʥʦ 50 ʤ). ʆʪʩʫʪʩʪʚʠʝ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʭ ʧʨʠʙʨʝʞʥʳʭ 

ʦʪʣʦʞʝʥʠʡ (ʢʦʥʛʣʦʤʝʨʘʪʳ, ʛʨʘʚʝʣʠʪʳ ʠ ʧʝʩʯʘʥʠʢʠ) ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʧʦʣʦʛʠʡ ʰʝʣʴʬ.  

ɼʣʷ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ ʨʘʟʨʝʟʘ, ʦʢʦʥʪʫʨʠʚʘʥʠʷ ʧʣʦʱʘʜʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʠ ʩʪʨʦʝʥʠʷ ʧʦʨʦʜ, ʠʟʫʯʝʥʠʷ ʨʝʣʴʝʬʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʨʘʡʦʥʘ, ʚʳʷʚʣʝʥʠʷ ʢʨʫʧʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʠ ʦʮʝʥʢʠ ʤʘʩʰʪʘʙʘ ʢʘʨʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʷ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ ʥʘ ʛʣʫʙʠʥʝ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ [5]. 

ɺ ʫʩʣʦʚʠʷʭ ʩʢʘʣʴʥʦʛʦ ʠ ʨʘʩʯʣʝʥʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʙʘʩʩʝʡʥʘ ʊʫʧʦʣʘʥʛ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʤʦʱʴ 

ʦʢʘʟʘʣʘ ʜʝʰʠʬʨʦʚʢʘ ʢʦʩʤʦʬʦʪʦʩʥʠʤʢʦʚ, ʧʦʟʚʦʣʠʚʰʘʷ ʚʳʷʚʠʪʴ ʤʥʦʛʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʠ ʪʝʢʪʦʥʠʢʠ, ʥʝʜʦʩʪʫʧʥʳʝ ʠʟʫʯʝʥʠʶ ʧʨʠ ʥʘʟʝʤʥʳʭ ʤʘʨʰʨʫʪʘʭ. 

ʐʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣʦ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʊʫʧʦʣʘʥʛ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʦʧʦʣʟʘʥʠʝ ʛʣʠʥʠʩʪʳʭ 

ʠʟʚʝʩʪʥʷʢʦʚ ʤʝʣʘ (ʨʠʩ.1). ʋʩʪʦʡʯʠʚʦʩʪʴ ʩʢʣʦʥʦʚ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʢʨʫʪʠʟʥʳ, ʦʪ ʩʪʨʫʢʪʫʨʳ ʠ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʩʢʣʦʥʳ ʩʫʱʝʩʪʚʫʶʪ. ʇʦʪʝʨʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʨʘʟʨʫʰʝʥʠʝ ʩʢʣʦʥʘ. ʇʨʠʯʠʥʦʡ 

ʨʘʟʨʫʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʷʞʝʩʪʴ ʠʟʙʳʪʦʯʥʳʭ ʤʘʩʩ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʚʳʰʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʨʠʪʠʯʝʩʢʦʡ ʢʨʫʪʠʟʥʳ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʦʙʩʪʚʝʥʥʦʡ ʪʷʞʝʩʪʠ ʵʪʠ ʠʟʙʳʪʦʯʥʳʝ ʤʘʩʩʳ ʧʨʠʭʦʜʷʪ 

ʚ ʜʚʠʞʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʚʥʠʟ ʧʦ ʩʢʣʦʥʫ. ɺ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʛʣʫʙʠʥʘ ʟʘʭʚʘʪʘ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʤʝʪʨʦʚ. ʆʥ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʛʣʠʥʠʩʪʳʭ 

ʠʟʚʝʩʪʥʷʢʦʚ ʩ ʛʣʠʥʘʤʠ, ʧʦʩʣʝʜʥʠʝ ʧʨʠ ʚʣʠʷʥʠʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚʳʤʳʚʘʶʪʩʷ ʠʟ ʨʘʟʨʝʟʘ, 

ʧʨʠʚʦʜʷ ʢ ʩʢʦʣʴʞʝʥʠʶ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʨʘʩʯʣʝʥʝʥʠʶ ʠʭ ʥʘ ʙʣʦʢʠ (ʨʠʩ.1). ʕʪʦ ʜʦʚʦʣʴʥʦ ʦʙʰʠʨʥʳʡ 

ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʛʣʫʙʠʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ, ʚ ʦʩʥʦʚʥʦʤ, 

ʧʦʜ ʵʨʦʜʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʚʦʜʳ. ʏʘʩʪʴ ʠʟ ʥʠʭʦʙʚʘʣʳ, ʦʧʦʣʟʥʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ 

ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʚ ʟʝʤʥʦʡ ʢʦʨʝ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʧʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʦʪʤʝʯʝʥʥʳʤ ʜʣʷ ʧʣʦʱʘʜʠ ʨʘʙʦʪ ʧʨʦʮʝʩʩʘʤ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ 

ʥʘʩʝʣʝʥʠʷ ʠ ʛʠʜʨʦʩʦʦʨʫʞʝʥʠʷʤ. 

ʉʝʣʠ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ. 

ʅʘʠʙʦʣʝʝ ʩʝʣʝʦʧʘʩʥʳʤʠ ʨʘʡʦʥʘʤʠ ʷʚʣʷʶʪʩʷ ʶʞʥʳʝ ʩʢʣʦʥʳ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʝʛʦ ʶʛʦ-

ʟʘʧʘʜʥʳʝ ʦʪʨʦʛʠ. ʊʦʣʴʢʦ ʚ ʧʨʝʜʛʦʨʥʦʡ ʯʘʩʪʠ ʩʢʣʦʥʘ, ʦʙʨʘʱʝʥʥʦʛʦ ʢ ɻʠʩʩʘʨʩʢʦʡ ʜʦʣʠʥʝ, 

ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 70 ʢʦʨʦʪʢʠʭ ʩʫʭʠʭ ʩʘʝʚ, ʧʦ ʢʦʪʦʨʳʤ ʧʦʯʪʠ ʝʞʝʛʦʜʥʦ, ʘ ʠʥʦʛʜʘ ʠ ʧʦ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʛʦʜ, ʧʨʦʭʦʜʷʪ ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ, ʧʨʠʥʦʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʭʣʦʧʢʦʚʳʤ ʧʦʣʷʤ ʠ 

ʦʨʦʩʠʪʝʣʴʥʳʤ ʩʠʩʪʝʤʘʤ. 

ʅʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ ʥʘʠʙʦʣʝʝ ʩʝʣʝʘʢʪʠʚʥʳ ʙʘʩʩʝʡʥʳ ʨʝʢ ɺʘʨʟʦʙ, ʂʘʨʘʪʘʛ, 

ʐʠʨʢʝʥʪ, ʍʘʥʘʢʘ, ʆʙʠʟʘʨʘʥʛ ʠ ʜʨ.; ʚ ʶʛʦ-ʟʘʧʘʜʥʦʤ ɻʠʩʩʘʨʝ - ʊʫʧʦʣʘʥʛ, ʉʘʥʛʘʨʜʘʢ, ʍʘʣʢʘʜʞʘʨ, 
ʐʝʨʘʙʘʜ. ʇʨʝʦʙʣʘʜʘʶʪ ʛʨʷʟʝʢʘʤʝʥʥʳʝ ʠ ʛʨʷʟʝʚʳʝ ʩʝʣʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʪʚʝʨʜʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʜʦ 

50% ʠ ʙʦʣʝʝ. ɸʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʝʣʝʧʨʦʷʚʣʝʥʠʡ ʦʪʤʝʯʘʝʪʩʷ ʚ ʘʧʨʝʣʝ-ʠʶʥʝ. ʉʝʣʝʚʳʝ 

ʧʘʚʦʜʢʠ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʘʜʝʥʠʷ ʣʠʚʥʝʚʳʭ ʜʦʞʜʝʡ, ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʜʦʣʠʥ 

ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ, ʛʜʝ ʦʥʠ ʥʘʙʣʶʜʘʶʪʩʷ 2-3, ʘ ʠʥʦʛʜʘ ʜʦ 5 ʨʘʟ ʚ ʚʝʩʝʥʥʝʝ ʚʨʝʤʷ ʛʦʜʘ ʠ 

ʬʦʨʤʠʨʫʶʪ ʚʦʜʦʛʨʷʟʝʚʳʝ ʧʦʪʦʢʠ ʚʳʩʦʪʦʡ ʦʪ 1-2 ʜʦ 3-5 ʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʰʠʨʠʥʳ ʜʦʣʠʥʳ. 
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ʈʠʩ.1. ʍʘʨʘʢʪʝʨʥʳʝ ʬʦʨʤʳ ʦʪʜʝʣʴʥʦʩʪʠ ʧʨʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʦʧʦʣʟʘʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ 

ʤʝʣʘ. ʄʘʫʣʷʥ-ʜʘʨʴʷ 

Fig.1. Characteristic forms of separation when gravitational sliding of cretaceous limestones. 

Maulyan Daria 

 
 

ʆʙʚʘʣʳ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʷʚʣʷʶʪʩʷ ʫ ʧʦʜʥʦʞʠʷ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʝʛʦ ʦʪʨʦʛʦʚ, ʚ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ʭʨ. ɹʘʙʘʪʘʛ, ʚ ʧʨʝʜʝʣʘʭ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʦʪʨʦʛʦʚ ʂʘʨʘʪʝʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ 

ʩʢʣʦʥʝ ʭʨ. ʉʫʨʭ-ʢʫ, ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʉʫʨʭʦʙ, ʂʳʟʳʣʩʫ, ʗʭʩʫ ʠ ʜʨʫʛʠʭ ʤʝʩʪʘʭ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ 

ʦʧʦʣʟʥʝʚʳʭ ʩʤʝʱʝʥʠʡ ʨʘʟʚʠʪʘ ʚ ʛʦʨʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ ʥʘ ʦʪʤʝʪʢʘʭ 1600-1800 ʤ (ʜʦ 80%). ɺ 

ʙʘʩʩʝʡʥʝ ʨ. ʊʫʧʦʣʘʥʛ ʚʳʷʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʳʭ ʜʨʝʚʥʠʭ ʦʙʚʘʣʦʚ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʥʘʟʝʤʥʳʭ 

ʤʘʨʰʨʫʪʘʭ ʠ ʧʨʠ ʘʥʘʣʠʟʝ ʢʦʩʤʦʬʦʪʦʩʥʠʤʢʦʚ (ʨʠʩ.2) ʚ ʨʘʡʦʥʝ ʩʝʣʘ ʆʙʠʥʘʨʛʠʟ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʜʚʘ ʢʨʫʧʥʳʭ ʦʙʚʘʣʘ ʩʦʰʣʦ ʩ ʣʝʚʦʛʦ ʙʦʨʪʘ ʨʝʢʠ, ʚʨʝʤʝʥʥʦ ʧʝʨʝʢʨʳʚ ʚʦʜʥʳʡ ʧʦʪʦʢ. ʇʨʠ 

ʜʦʩʪʘʪʦʯʥʦʤ ʧʦʜʥʷʪʠʠ ʚʦʜʳ ʚ ʨʝʢʝ, ʦʥʘ ʩʦʚʝʨʰʠʣʘ ʧʨʦʨʳʚ ʟʘʧʨʫʜʳ ʚʜʦʣʴ ʧʨʘʚʦʛʦ ʩʚʦʝʛʦ ʙʦʨʪʘ, 

ʛʜʝ ʤʦʱʥʦʩʪʴ ʝʝ ʙʳʣʘ ʥʘʠʤʝʥʴʰʝʡ. ʆʙʚʘʣʳ ʧʨʠʚʝʣʠ ʢ ʠʟʤʝʥʝʥʠʶ ʨʫʩʣʘ ʊʫʧʦʣʘʥʛʘ, ʯʪʦ ʭʦʨʦʰʦ 

ʚʠʜʥʦ ʥʘ ʢʦʩʤʦʬʦʪʦʩʥʠʤʢʘʭ (ʨʠʩ.3). 

 

ʈʠʩ. 2. ʆʙʚʘʣ ʚ ʣʝʚʦʤ ʙʦʨʪʫ ʨ.ʊʫʧʦʣʘʥʛ. ʇʦʜʩʪʠʣʘʶʱʠʝ ï ʠʟʚʝʩʪʥʷʢʠ ʤʝʣʘ 

Fig. 2. The collapse in the left side of the river Tupolang. Underlying limestone cretaceous 

 

ʈʠʩ 3. ʀʟʛʠʙʘʥʠʝ ʨʫʩʣʘ ʊʫʧʦʣʘʥʛʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʜʚʫʭ ʟʘʚʘʣʦʚ 

Figure 3. The bending of the bed of Tupolang under the influence of two blockages 
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ʆʧʣʳʚʠʥʳ ʧʦ ʬʦʨʤʝ ʠ ʭʘʨʘʢʪʝʨʫ ʩʤʝʱʝʥʠʷ ʩʭʦʜʥʳ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʩʧʣʳʚʘʤʠ. 

ʇʨʠʫʨʦʯʝʥʳ ʦʙʳʯʥʦ ʢ ʚʦʛʥʫʪʳʤ ʬʦʨʤʘʤ ʩʢʣʦʥʦʚ ʩ ʢʨʫʪʠʟʥʦʡ ʧʦʨʷʜʢʘ 380. ʆʙʲʝʤ ʦʧʣʳʚʠʥ 

ʜʦʩʪʠʛʘʝʪ 25-140 ʤ3. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʦʷʚʣʝʥʠʝ ʦʧʣʳʚʠʥ ʩʚʷʟʘʥʦ ʩ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ. ɺ ʙʘʩʩʝʡʥʝ 

ʨ. ʊʫʧʦʣʘʥʛ ʢʨʫʧʥʳʝ ʦʧʣʳʚʠʥʳ ʚʳʷʚʣʝʥʳ ʚ ʙʦʨʪʘʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʦʪʣʦʞʝʥʠʷʭ, ʦʩʣʘʙʣʝʥʥʳʭ 

ʢʘʨʩʪʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ (ʨʠʩ. 4). 

 

ʈʠʩ.4. ʂʘʨʩʪʦʚʳʝ ʛʘʣʝʨʝʠ ʚ ʧʨʘʚʦʤ ʙʦʨʪʫ ʨʝʢʠ. ɺ ʮʝʥʪʨʝ-ʩʝʨʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʦʧʣʳʚʠʥ 

Fig.4. Karst galleries in the right side of the river. In the center is a series of modern multi -scale 

blooms 

 

 

ʂʘʨʩʪ. ʇʨʦʮʝʩʩʘʤ ʢʘʨʩʪʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʨʝʛʠʦʥʘ ʧʦʜʚʝʨʞʝʥʳ ʩʦʣʷʥʦ-ʛʠʧʩʦʚʳʝ ʠ 

ʢʘʨʙʦʥʘʪʥʳʝ ʪʦʣʱʠ ʤʝʟʦʟʦʷ. ɼʦʤʠʥʠʨʫʝʪ ʛʠʧʩʦʚʳʡ ʢʘʨʩʪ. ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʬʦʨʤʳ ʢʘʨʩʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚʦʨʦʥʢʘʤʠ ʠ ʢʦʪʣʦʚʠʥʘʤʠ, ʢʦʣʦʜʮʘʤʠ ʠ ʧʨʦʚʘʣʘʤʠ, 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤʠ ʥʘ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʚʳʨʘʚʥʠʚʘʥʠʷ ʦʙʥʘʞʘʶʪʩʷ 

ʛʠʧʩʳ ʚʝʨʭʥʝʤʝʣʦʚʦʛʦ ʠ ʧʣʠʦʮʝʥ-ʥʠʞʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʦʚ, ʘ ʪʘʢʞʝ ʧʝʱʝʨʘʤʠ. ʄʝʩʪʘʤʠ 

ʧʝʱʝʨʳ ʩʣʠʚʘʶʪʩʷ ʚ ʛʘʣʝʨʝʠ, ʫʢʘʟʳʚʘʶʱʠʤʠ ʥʘ ʰʠʨʦʢʦʝ ʧʣʦʱʘʜʥʦʝ ʚʳʱʝʣʘʯʠʚʘʥʠʝ 

ʛʠʧʩʦʥʦʩʥʳʭ ʧʦʨʦʜ (ʨʠʩ.5).  
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ʈʠʩ.5. ɻʦʨʠʟʦʥʪʳ ʢʘʨʩʪʦʚʳʭ ʛʘʣʝʨʝʡ ʚ ʤʝʣʦʚʳʭ ʪʦʣʱʘʭ. ɺ ʧʨʘʚʦʤ ʫʛʣʫ ʩʥʠʤʢʘ ʢʨʫʧʥʘʷ 

ʦʧʣʳʚʠʥʘ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʥʘʣʠʯʠʝ ʢʘʨʩʪʦʚʳʭ ʚʦʨʦʥʦʢ ʥʘ ʛʣʫʙʠʥʝ. ʇʨʘʚʳʡ ʙʦʨʪ 

ʨ.ʊʫʧʦʣʘʥʛ, ʚʳʰʝ ʧʣʦʪʠʥʳ 

Fig.5. Horizons of karst galleries in the Cretaceous strata. In the right corner of the image there 

is a large flood, showing the presence of karst funnels at depth. The right side of the river 

Tupolang, above the dam 

 

 

ɺʦʨʦʥʢʠ ʠ ʧʨʦʚʘʣʳ ʜʦʩʪʠʛʘʶʪ ʚ ʜʠʘʤʝʪʨʝ 100-150 ʤ, ʘ ʧʦ ʛʣʫʙʠʥʝ-20-50 ʤ. ɺ ʙʘʩʩʝʡʥʝ ʨʝʢʠ 

ʊʫʧʦʣʘʥʛ ʜʣʷ ʚʝʨʭʥʝʤʝʣʦʚʦʛʦ ʨʘʟʨʝʟʘ ʛʠʧʩ ʦʪʤʝʯʝʥ ʚ ʚʠʜʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠ 

ʥʝʙʦʣʴʰʠʭ ʚʢʣʶʯʝʥʠʡ ʚ ʢʝʨʥʝ ʠʟʫʯʝʥʥʳʭ ʩʢʚʘʞʠʥ 5, 2 (3) ʠ 1-ʙ. ɺ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʨʘʟʨʝʟʘʭ ˉ1 

ʠ 2, ʶʞʥʝʝ ʪʝʣʘ ʧʣʦʪʠʥʳ, ʠʤʝʶʪʩʷ ʦʪʯʝʪʣʠʚʳʝ ʧʨʠʟʥʘʢʠ ʪ.ʥ. ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʛʠʧʩʘ. ʆʥʠ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʧʦʜʪʝʢʦʚ, ʥʘʧʣʳʚʠʥ ʩʝʨʦʛʦ ʮʚʝʪʘ ʥʘ ʙʦʢʦʚʳʭ ʩʢʦʣʘʭ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʭ 

ʧʦʨʦʜ. ɺʝʩʴʤʘ ʨʝʜʢʦ ʥʘʙʣʶʜʘʶʪʩʷ ʦʪʢʨʳʪʳʝ ʥʝʙʦʣʴʰʠʝ ʧʦʣʦʩʪʠ ʠʟ-ʧʦʜ ʚʳʤʳʪʦʛʦ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʘʤʠ ʛʠʧʩʘ (ʥʠʟʦʚʴʷ ɻʠʩʩʘʨʘʢ-ʩʘʷ ʠ ʜʨ.). ɺʩʝ ʵʪʠ ʧʨʦʷʚʣʝʥʠʷ ʩʚʷʟʘʥʳ ʩ 

ʜʣʠʪʝʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʛʠʧʩʦʩʦʜʝʨʞʘʱʠʝ ʪʦʣʱʠ ʘʪʤʦʩʬʝʨʥʳʭ ʷʚʣʝʥʠʡ, ʥʝ ʚʣʠʷʶʱʠʭ ʥʘ 

ʧʦʛʨʫʞʝʥʥʳʝ ʯʘʩʪʠ ʨʘʟʨʝʟʘ. ɺʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʨʝʜʢʠʝ ʠ ʥʝʙʦʣʴʰʠʝ ʢʘʚʝʨʥʳ ʚ ʢʝʨʥʝ ʤʳ ʩʢʣʦʥʥʳ 

ʦʙʲʷʩʥʷʪʴ ʚʳʧʘʜʝʥʠʝʤ ʠʟ ʢʝʨʥʘ ʩ ʯʘʩʪʳʤ ʨʘʟʚʠʪʠʝʤ ʢʦʤʢʦʚʘʪʦʡ ʪʝʢʩʪʫʨʳ ʦʪʜʝʣʴʥʳʭ ʢʦʤʢʦʚ ʧʨʠ 

ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ. 

ʆʜʥʘʢʦ, ʩʫʜʷ ʧʦ ʢʦʩʤʦʬʦʪʦʩʥʠʤʢʘʤ ʨʘʡʦʥʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʧʘʜʥʝʝ ʛʠʜʨʦʩʦʦʨʫʞʝʥʠʷ, ʛʜʝ 

ʨʘʟʚʠʪʳ ʢʨʘʩʥʦʮʚʝʪʳ ʧʘʣʝʦʛʝʥʘ, ʚ ʦʪʣʦʞʝʥʠʷʭ ʠʤʝʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʪʝʤʥʳʝ ʦʢʨʫʛʣʳʝ 

ʫʯʘʩʪʢʠ. ʆʥʠ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʢʘʨʩʪʦʚʳʝ ʚʦʨʦʥʢʠ. ʀʭ ʨʘʟʤʝʨ ʨʘʟʣʠʯʝʥ, ʯʘʩʪʦ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 

ʜʝʩʷʪʢʘ ʤʝʪʨʦʚ ʚ ʜʠʘʤʝʪʨʝ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʤʦʱʥʦʩʪʴ ʧʨʦʩʣʦʝʚ ʛʠʧʩʘ ʠʟ ʙʘʩʩʝʡʥʘ ʊʫʧʦʣʘʥʛʘ ʨʝʟʢʦ 

ʚʦʟʨʘʩʪʘʝʪ ʢ ʟʘʧʘʜʫ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʧʦʢʨʳʰʢʠ. ʇʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʘʤʠ ʧʨʠ 

ʧʨʦʩʘʯʠʚʘʥʠʠ ʜʦ ʛʠʧʩʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʪʚʦʨʝʥʠʝ ʩʫʣʴʬʘʪʦʚ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʦʚʘʣʴʥʳʭ 

ʚʦʨʦʥʦʢ.  

ʐʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʦʧʦʣʟʥʠ, ʦʙʚʘʣʳ, ʩʝʣʠ), ʘ ʪʘʢʞʝ ʚ ʦʪʜʝʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʧʨʦʮʝʩʩʦʚ ʢʘʨʩʪʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʛʠʧʩʦʚʦ-ʩʦʣʝʥʦʩʥʳʭ ʧʦʨʦʜʘʭ ʶʨʳ, ʤʝʣʘ 

ʠ ʧʘʣʝʦʛʝʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʦʞʥʷʝʪ ʫʩʣʦʚʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ɺ ʧʨʝʜʝʣʘʭ ʧʨʝʜʛʦʨʥʳʭ ʠ ʨʘʚʥʠʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʳʭ 

ʨʘʡʦʥʘʭ, ʜʦʤʠʥʠʨʫʶʪ ʣʸʩʩʦʚʳʝ, ʩʚʷʟʥʳʝ ʠ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʝ ʧʦʨʦʜʳ. ʃʸʩʩʦʚʳʝ ʧʦʨʦʜʳ, 

ʧʦʣʴʟʫʶʱʠʝʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ, ʦʙʨʘʟʫʶʪ ʧʦʢʨʦʚ ʥʘ ʨʝʯʥʳʭ ʪʝʨʨʘʩʘʭ ʚ 

ʜʦʣʠʥʘʭ ʨʝʢ ʠ ʩʣʘʛʘʶʪ ʙʦʨʪʘ ʤʝʞʛʦʨʥʳʭ ʚʧʘʜʠʥ. ʉʧʝʮʠʬʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʵʪʠʭ ʦʩʘʜʢʦʚ, 

ʩʦʟʜʘʶʱʠʤʠ ʨʷʜ ʪʨʫʜʥʦʩʪʝʡ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʷʚʣʷʶʪʩʷ ʨʝʟʢʘʷ ʧʦʪʝʨʷ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʫʚʣʘʞʥʝʥʠʠ 

ʠ ʩʣʘʙʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʜʠʥʘʤʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ. ʉʚʷʟʥʳʝ ʛʨʫʥʪʳ 

(ʩʫʧʝʩʠ, ʩʫʛʣʠʥʢʠ, ʨʝʞʝ ʛʣʠʥʳ) ʧʨʠʫʨʦʯʝʥʳ ʢ ʥʠʟʢʠʤ ʥʘʜʧʦʡʤʝʥʥʳʤ ʪʝʨʨʘʩʘʤ, ʮʝʥʪʨʘʣʴʥʳʤ 

ʯʘʩʪʷʤ ʤʝʞʛʦʨʥʳʭ ʚʧʘʜʠʥ ʠ ʧʝʨʠʬʝʨʠʠ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ. ʉʨʝʜʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʵʪʠʭ 

ʛʦʨʠʟʦʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʠʭ ʟʥʘʯʠʪʝʣʴʥʫʶ ʩʞʠʤʘʝʤʦʩʪʴ ʧʨʠ ʚʦʜʦʥʘʩʳʱʝʥʠʠ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʩʫʬʬʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʦʣʝʡ, ʠ 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʛʠʧʩʘ, ʥʘʣʠʯʠʝ ʩʣʘʙʳʭ ʧʨʦʩʣʦʝʚ (ʧʣʳʚʫʥʳ, ʛʫʤʫʩʠʨʦʚʘʥʥʳʝ ʛʦʨʠʟʦʥʪʳ). 
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Øìץú÷ìô øìóöÿü ðìü íúüìô üÿĄðô Ąìö÷״úô ýñüĄÿøúü îì ïÿùúïÿùýú״ìô üìîìùð״úô āìþìüùúöô ïñú÷úïĒ, öô 
ðìü ״ìîóìô ðìüČô Þÿûú÷ìùï øÿìõċù Ąÿðììýþ, øìõðúùô ýúāþøúùô ċö ץìþúü ýúāþúü״úô ïôðüúþñāùôöĒ øìĆ÷ÿøúþ 

øñðô״ìð. Øÿì÷÷ôĀúù íúîìüĒ ðúüìùð, öô ðìü íìõùô óÿ״ÿüúþô üìîìùð״úô ûìòĘ״ôĄĒ óñüô þìĆýôüô ץÿîîì״úô 
ýñõýøôöĒ îì þñöþúùôöĒ îì Ąìüúôþô þì״ĄôùĄìîôô ýìץĀ״úô þì״ĄôùĒ, öô āÿýÿýôċþ״úô Āôóôú÷úïôô øñāìùôöôô 
úù״ú îì üñìöýôċ״ú íì ץÿîîì״úô íñüÿùì úîìüðì üìýúùôðìùð. Ùìøÿùì״úô ċüă״úô öì÷úù ðìü ״ìîóìô Þÿùú÷ìùï, öô 
íì þìסõôüô ðìüČô íì״ü øÿýúôðìþ øñöÿùìùð, Ĕúõ״úô ĄôĀúíìāĄôô úù״ú þìĄöô÷ öìüðì øñĄìîìùð. Ðìü øìõðúùô 
íú÷úþìüñ, öô ðìü íú÷úô úí Ąôùú öìüðì Ąÿðììýþ, óÿ״ÿüô þú÷úü״úô ýñüĄÿøúü îì íôýČüûì״÷úö, íìĆóìù 
ïì÷ñüñċ״úüú þìĄöô÷ øñðô״ìùð. Galleries íì þìסõôüúþô þìöüúüĒ ðìü ýìþ״ô úí״úô óñüôóìøôùĒ Ĕìîúí øñðô״ìùð. 
Úù״ú ðìü íú÷úô öúסìó״úô meganticikoriya Ĕúõïôüìùð, öô íú ץÿîîìô úù íì סìüí, öô íì ץìĆüô óìøôù øñìĀþìùð, öô 
úí״úô ðìüúó îì ÿýþÿîúüô úí״úô óñüôóìøôùôüú þìĆøôù øñöÿùìùð, ûìý ìó þìĄöô÷ô ýúāþúü. 
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ɻʀʉʉɸʈ) 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʠʧʦʚ ʦʧʘʩʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʙʘʩʩʝʡʥʝ ʨ.ʊʫʧʦʣʘʥʛ, - ʟʦʥʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʝʨʠʠ ʛʠʜʨʦʩʦʦʨʫʞʝʥʠʡ. ɸʚʪʦʨʳ 

ʧʦʣʘʛʘʶʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʧʨʦʷʚʣʝʥʠʝʤ ʧʦʩʪʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʠʣ ʠ ʫʩʣʦʚʠʷʤʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ, ʦʙʫʩʣʦʚʠʚʰʠʭ ʤʥʦʛʠʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʩʪʨʦʝʥʠʷ ʠ ʨʝʘʢʮʠʠ ʥʘ ʚʥʝʰʥʠʝ ʩʠʣʳ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʧʨʦʷʚʣʝʥʠʷ ʚ ʙʘʩʩʝʡʥʝ ʊʫʧʦʣʘʥʛʘ 

ʢʨʫʧʥʳʭ ʦʙʚʘʣʦʚ, ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʠʭ ʠʟʤʝʥʝʥʠʶ ʨʫʩʣʘ ʨʝʢʠ, ʫʩʪʘʥʦʚʣʝʥʳ ʤʝʩʪʘ ʠʭ ʧʨʦʨʳʚʦʚ. ɺʳʷʚʣʝʥʦ, ʚ ʨʘʡʦʥʝ 

ʚʳʰʝ ʧʣʦʪʠʥʳ, ʧʨʦʷʚʣʝʥʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʩʪʦʚʳʭ ʚʦʨʦʥʦʢ, ʤʝʩʪʘʤʠ ʦʙʨʘʟʫʶʱʠʭ ʛʘʣʝʨʝʠ. 

ɻʘʣʝʨʝʠ ʦʪʚʝʯʘʶʪ ʥʝʦʜʥʦʢʨʘʪʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ʈʘʩʧʦʣʦʞʝʥʳ ʦʥʠ ʥʘ ʩʚʦʜʘʭ 

ʤʝʛʘʘʥʪʠʢʣʠʥʦʨʠʷ, ʩ ʧʦʛʨʫʞʝʥʠʝʤ ʝʛʦ ʦʩʠ ʢ ʟʘʧʘʜʫ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʜʣʠʪʝʣʴʥʳʡ ʠ ʫʩʪʦʡʯʠʚʳʡ ʩʪʦʢ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ, ʪ.ʝ. ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʘʩʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʨ.ʊʫʧʦʣʘʥʛ, ʦʙʚʘʣʳ, ʦʧʦʣʟʥʠ, ʢʘʨʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ, 

ʚʦʨʦʥʢʠ, ʛʘʣʝʨʝʠ. 

 

TYPES OF DANGEROUS GEOLOGICAL PROCESSES IN THE BASIN RIVER TUPOLANG (SOUTH -WEST 

GISSAR) 

The article provides information on the development of numerous and diverse types of hazardous geological processes 

identified in the Tupolang river basin - the area of construction of a series of hydraulic structures. The authors believe that 

there is a connection between the manifestation of postsedimentary processes under the influence of seismic and tectonic 

forces, and the conditions of sedimentation of sedimentary strata, which caused many physical and mechanical features of 

their structure and reaction to external forces. Examples of large landslides in the Tupolang Basin, contributing to the change 

of the riverbed presented, the places of their breakthroughs are established. Revealed in the area above the dam, the 

manifestation of numerous and multi-scale karst craters, sometimes forming galleries. Galleries respond to repeated changes 

in groundwater levels. They are located on the arches of megaanticlinorium, with its axis sinking to the west, which ensured 

a long and steady flow of groundwater, that is, after the formation of the structure.  

Key words: hazardous geological processes, Tupolang, landslides, karst processes, craters, galleries.  
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ʆʇʓʊ ʄʆʅʀʊʆʈʀʅɻɸ ɺʆɼʅʆ-ʃɽɼʅʀʂʆɺʓʍ ʈɽʉʋʈʉʆɺ ʀ ʉʊʀʍʀʁʅʓɽ 

ʗɺʃɽʅʀʗ, ʉɺʗɿɸʅʅʓɽ ʉ ɺʆɼʆʁ ɺ ʈɽʉʇʋɹʃʀʂɸʍ ʊɸɼɾʀʂʀʉʊɸʅ ʀ 

ɹɽʃɸʈʋʉʔ 

 

ɸʙʜʫʩʘʤʘʪʦʚ ʄ., ʂʦʧʳʪʢʦʚ ɺ.ɺ., ʈʘʜʴʢʦʚ ʅ.ʀ., ɸʢʨʘʤʦʚ ɸ. 

ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ɸʅ ʈʊ, 

ɻʦʤʝʣʴʩʢʠʡ ʬʠʣʠʘʣ ʋʥʠʚʝʨʩʠʪʝʪʘ ʛʨʘʞʜʘʥʩʢʦʡ ʟʘʱʠʪʳ ʄʏʉ ɹʝʣʘʨʫʩʠʠ, 

ʊʘʜʞʠʢʩʢʠʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʐ. ʐʦʭʪʝʤʫʨʘ 

 

ʄʘʩʰʪʘʙʳ ʝʞʝʛʦʜʥʳʭ ʧʦʜʪʦʧʣʝʥʠʡ ʛʦʨʦʜʦʚ ʠ ʧʦʩʝʣʢʦʚ ʦʜʥʦʟʥʘʯʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʚʘʞʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʪʠʭʠʡʥʳʭ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ ʥʘ ɿʝʤʣʝ. 

ɺʦ ʚʩʝʤ ʤʠʨʝ ʧʨʷʤʦʡ ʝʞʝʛʦʜʥʳʡ ʫʱʝʨʙ ʦʪ ʚʩʝʭ ʚʠʜʦʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʷʚʣʝʥʠʡ ʧʨʠʨʦʜʳ 

ʩʦʩʪʘʚʣʷʝʪ ʩʚʳʰʝ ʪʨʠʣʣʠʦʥʘ ʜʦʣʣʘʨʦʚ ʉʐɸ, ʯʪʦ ʥʘ ʜʚʘ ʧʦʨʷʜʢʘ ʧʨʝʚʳʰʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʩʦʟʜʘʥʠʝ 

ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ [1]. 

ʇʨʝʜʫʧʨʝʞʜʘʪʴ ʩʪʠʭʠʡʥʳʝ ʷʚʣʝʥʠʷ ʠ ʪʝʭʥʦʛʝʥʥʳʝ ʢʘʪʘʩʪʨʦʬʳ ʥʘ ʦʩʥʦʚʝ ʤʦʥʠʪʦʨʠʥʛʘ ʠʭ 

ʧʨʝʜʚʝʩʪʥʠʢʦʚ, ʦʩʣʘʙʣʷʪʴ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷ ʠ ʙʳʪʴ ʛʦʪʦʚʳʤʠ ʢ ʥʠʤ ï ɻ ʢʦʥʦʤʠʯʝʩʢʠ ʙʦʣʝʝ ʚʳʛʦʜʥʦ, 

ʯʝʤ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷ. 

ʃʝʜʥʠʢʠ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʟʘʥʠʤʘʶʪ ʦʙʱʫʶ ʧʣʦʱʘʜʴ 8,4 ʪʳʩ. ʢʤ2, ʯʪʦ ʨʘʚʥʦ 6% ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ, ʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʦʜʳ ʨʝʢ ʙʘʩʩʝʡʥʘ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ [2]. 

ʀʟ-ʟʘ ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 30-40 ʣʝʪ ʠʟ 14 ʪʳʩʷʯʠ ʣʝʜʥʠʢʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʠʩʯʝʟʣʠ ʙʦʣʝʝ 1000 ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʣʢʠʭ ʣʝʜʥʠʢʦʚ [3]. ʋʯʠʪʳʚʘʷ ʚʘʞʥʦʩʪʴ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʩʚʦʠʤ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ˉ162 ʦʪ 27 ʤʘʨʪʘ 2018 ʛʦʜʘ 
ʩʦʟʜʘʣʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʥʘʫʯʥʦʝ ʫʯʨʝʞʜʝʥʠʷ çʎʝʥʪʨ ʠʟʫʯʝʥʠʷ ʣʝʜʥʠʢʦʚ ɸʢʘʜʝʤʠʠ ʥʘʫʢ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥè, ʢʦʪʦʨʳʡ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʧʨʠ ʀʥʩʪʠʪʫʪʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ɸʅ ʈʊ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʜʘʥʥʦʛʦ ʮʝʥʪʨʘ ʷʚʣʷʝʪʩʷ 

ʤʦʥʠʪʦʨʠʥʛ ʣʝʜʥʠʢʦʚ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʫʯʝʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʧʳʪʘ ʜʨʫʛʠʭ ʩʪʨʘʥ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ 

ʚʦʜʥʦ ï ʣʝʜʥʠʢʦʚʳʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʧʦʯʪʠ ʝʞʝʛʦʜʥʦ ʧʨʦʠʩʭʦʜʷʪ ʩʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ ï ʥʘʚʦʜʥʝʥʠʷ, 

ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ ʠ ʦʧʦʣʟʥʠ. ʋʢʘʟʘʥʥʳʝ ʷʚʣʝʥʠʷ ʝʞʝʛʦʜʥʦ ʥʘʥʦʩʷʪ ʙʦʣʴʰʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ, 

ʩʦʪʥʠ ʣʶʜʝʡ ʦʩʪʘʶʪʩʷ ʙʝʟ ʢʨʦʚʘ, ʟʘʯʘʩʪʫʶ ʠ ʧʦʛʠʙʘʶʪ [2]. 

ʉʝʣʦʧʘʩʥʳʤʠ ʨʘʡʦʥʘʤʠ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʷʚʣʷʶʪʩʷ ʙʘʩʩʝʡʥʳ ʨ. ʂʳʟʳʣʩʫ ʠ ʗʭʩʫ, ʨ. ʇʷʥʜʞ 

ʦʩʦʙʝʥʥʦ ʚ ʟʦʥʝ ʨʘʡʦʥʦʚ ʄ. ʍʘʤʘʜʦʥʠ ʠ ʌʘʨʭʦʨ ʚ ʶʞʥʦʡ, ʚ ʩʘʷʭ ɸʰʪʩʢʦʛʦ ʤʘʩʠʚʘ ʠ ʟʦʥʝ 
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ʧʦʜʪʦʧʣʝʥʠʷ ʥʠʞʝ ʧʣʦʪʠʥʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ çʂʘʡʨʘʢʫʤʩʢʦʝ ʤʦʨʝè ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ (ʨʠʩ. 1). 

 

ʈʠʩʫʥʦʢ 1. ʉʝʣʝʚʳʝ ʧʦʪʦʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

Figure 1. Mudflows in the Republic of Tajikistan 

  
 

ʉʪʠʭʠʡʥʳʝ ʷʚʣʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʜʦʡ, ʧʨʦʰʝʜʰʠʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 5-10 ʣʝʪ, ʦʩʦʙʝʥʥʦ ʚ ʟʦʥʝ 

ʊʝʙʘʣʘʡʩʘʡ ʚ ʛ. ʂʫʣʷʙ, ʚ ʙʘʩʩʝʡʥʝ ʗʭʩʫ ɺʦʩʝʡʩʢʦʤ ʨʘʡʦʥʝ, ʙʘʩʩʝʡʥʝ ʨ. ʇʷʥʜʞ ʚ ʨʘʡʦʥʝ ʍʘʤʘʜʦʥʠ, 

ʦʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ ʚ ʨʘʡʦʥʝ ʍʫʨʦʩʦʥ ʠ ʜʨ., ʧʨʠʚʝʣʠ ʢ ʙʦʣʴʰʦʤʫ ʤʘʪʝʨʠʘʣʴʥʦʤʫ ʫʱʝʨʙʫ, ʙʳʣʠ 

ʠ ʯʝʣʦʚʝʯʝʩʢʠʝ ʞʝʨʪʚʳ. 

ɼʣʷ ʨʘʚʥʠʥʥʦʡ ʩʪʨʘʥʳ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʳ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ. 

ʕʪʦ, ʚ ʦʩʥʦʚʥʦʤ, ʧʦʣʦʚʦʜʴʝ ʠ ʧʘʚʦʜʦʢ, ʚʳʟʳʚʘʝʤʳʝ ʢʘʢ ʜʣʠʪʝʣʴʥʳʤʠ ʣʠʚʥʷʤʠ, ʪʘʢ ʠ 

ʠʥʪʝʥʩʠʚʥʳʤ ʪʘʷʥʠʝʤ ʚʝʩʥʦʡ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ: 

¶ ʧʦʣʦʚʦʜʴʝ ï ʬʘʟʘ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʨʝʢʠ, ʝʞʝʛʦʜʥʦ ʧʦʚʪʦʨʷʶʱʘʷʩʷ ʚ ʜʘʥʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʩʝʟʦʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʥʘʠʙʦʣʴʰʝʡ ʚʦʜʥʦʩʪʴʶ, 

ʚʳʩʦʢʠʤ ʠ ʜʣʠʪʝʣʴʥʳʤ ʧʦʜʲʝʤʦʤ ʫʨʦʚʥʷ ʚʦʜʳ; 

¶ ʧʘʚʦʜʦʢ ï ʵʪʦ ʠʥʪʝʥʩʠʚʥʳʡ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʡ ʧʦʜʲʝʤ ʫʨʦʚʥʷ ʚʦʜʳ, 

ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪʩʷ ʩʠʣʴʥʳʤʠ ʜʦʞʜʷʤʠ, ʠʥʦʛʜʘ ʪʘʷʥʠʝʤ ʩʥʝʛʘ ʧʨʠ ʟʠʤʥʠʭ ʦʪʪʝʧʝʣʷʭ [4].  

ɿʘʪʦʧʣʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʦʚʦʜʠʡ ʠ ʧʘʚʦʜʢʦʚ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʱʝʡ ʠ 

ʧʨʠʥʦʩʷʱʝʡ ʥʘʠʙʦʣʴʰʠʝ ʫʱʝʨʙʳ ʧʨʠʯʠʥʦʡ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ. 

ʅʘʧʨʠʤʝʨ, ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 50 ʣʝʪ ʚ ɹʝʣʘʨʫʩʠ ʠʤʝʣʠ ʤʝʩʪʦ 12 ʢʨʫʧʥʳʭ ʥʘʚʦʜʥʝʥʠʡ, ʪ.ʝ. ʠʭ 

ʧʦʷʚʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʧʨʠʤʝʨʥʦ 1 ʨʘʟ ʚ 4 ʛʦʜʘ. ʆʩʦʙʦ ʢʨʫʧʥʳʝ ʥʘʚʦʜʥʝʥʠʷ 

ʦʪʤʝʯʘʣʠʩʴ ʚ 1956, 1958, 1966, 1974, 1979, 1993, 1999, 2004, 2006, 2013 ʛʛ. (ʨʠʩ. 2). ʇʦʨʘʞʘʶʱʝʝ 

ʜʝʡʩʪʚʠʝ ʥʘʚʦʜʥʝʥʠʡ ʚʳʨʘʞʘʝʪʩʷ ʚ ʟʘʪʦʧʣʝʥʠʠ ʚʦʜʦʡ ʞʠʣʠʱ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʦʣʝʡ ʩ ʚʳʨʘʱʝʥʥʳʤ ʫʨʦʞʘʝʤ, ʨʘʟʨʫʰʝʥʠʠ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ ʠʣʠ ʩʥʠʞʝʥʠʠ ʠʭ ʢʘʧʠʪʘʣʴʥʦʩʪʠ, ʧʦʚʨʝʞʜʝʥʠʠ ʠ ʧʦʨʯʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʨʘʟʨʫʰʝʥʠʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʰʪʘʙʦʚ 

ʟʘʪʦʧʣʝʥʠʷ ʠ ʥʘʥʦʩʠʤʦʛʦ ʫʱʝʨʙʘ ʥʘʚʦʜʥʝʥʠʷ ʨʘʟʜʝʣʷʶʪ ʥʘ 4 ʛʨʫʧʧʳ: I ʛʨʫʧʧʘ ï ʥʠʟʢʠʝ 

ʥʘʚʦʜʥʝʥʠʷ. ʅʘʙʣʶʜʘʶʪʩʷ ʥʘ ʨʘʚʥʠʥʥʳʭ ʨʝʢʘʭ. ʇʣʦʱʘʜʴ ʟʘʪʦʧʣʝʥʠʷ ʥʝʙʦʣʴʰʘʷ, ʦʙʳʯʥʦ ʥʝʪ 

ʫʛʨʦʟʳ ʟʜʦʨʦʚʴʶ ʣʶʜʝʡ. II ʛʨʫʧʧʘ ï ʚʳʩʦʢʠʝ ʥʘʚʦʜʥʝʥʠʷ. ɺʦʟʥʠʢʘʝʪ ʫʛʨʦʟʘ ʞʠʟʥʠ ʣʶʜʝʡ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʯʘʩʪʠʯʥʦʡ ʵʚʘʢʫʘʮʠʠ ʥʘʩʝʣʝʥʠʷ. III ʛʨʫʧʧʘ ï ʚʳʜʘʶʱʠʝʩʷ 

ʥʘʚʦʜʥʝʥʠʷ. ɿʘʪʦʧʣʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʨʝʯʥʳʝ ʙʘʩʩʝʡʥʳ. ɺʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʵʚʘʢʫʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʥʘʩʝʣʝʥʠʷ. IV ʛʨʫʧʧʘ ï ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʥʘʚʦʜʥʝʥʠʷ ï ʧʨʠʚʦʜʷʪ 

ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʤʘʪʝʨʠʘʣʴʥʦʤʫ ʫʱʝʨʙʫ ʠ ʙʦʣʴʰʠʤ ʧʦʪʝʨʷʤ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ [5]. 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʘʚʦʜʥʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʰʝʩʪʴ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ: ʧʦʣʦʚʦʜʴʷ, ʧʘʚʦʜʢʠ, ʟʘʪʦʨʳ, ʟʘʞʦʨʳ, ʚʝʪʨʦʚʳʝ ʥʘʛʦʥʳ ʠ ʥʘʚʦʜʥʝʥʠʷ ʧʨʠ 

ʧʨʦʨʳʚʘʭ ʧʣʦʪʠʥ. 

ʄʦʥʠʪʦʨʠʥʛ ʦʧʘʩʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ (ʈɹ) ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʈɹ, ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʦ 

ʯʨʝʟʚʳʯʘʡʥʳʤ ʩʠʪʫʘʮʠʷʤ ʈɹ, ʄʠʥʠʩʪʝʨʩʪʚʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʈɹ.  
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ʈʠʩʫʥʦʢ 2. ɽʞʝʛʦʜʥʳʝ ʧʦʜʪʦʧʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 

Figure 2. Annual flooding in the territory of the Republic of Belarus 

  
 

ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʦʩʷʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ 

(ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʫʪʦʢ ʜʦ ʤʝʩʷʮʘ, ʘ ʠʥʦʛʜʘ ʠ ʙʦʣʝʝ), ʟʘʪʨʘʛʠʚʘʶʪ ʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ. 

ɼʣʷ ʚʳʙʦʨʘ ʦʙʲʝʢʪʦʚ ʧʨʦʪʠʚʦʧʘʚʦʜʢʦʚʦʡ ʟʘʱʠʪʳ ʚ ɹʝʣʘʨʫʩʠ ʦʮʝʥʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʧʦʢʘʟʘʪʝʣʠ: 

¶ ʢʦʣʠʯʝʩʪʚʦ ʞʠʪʝʣʝʡ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʦʧʘʩʥʦʩʪʠ ʟʘʪʦʧʣʝʥʠ ̫

(ʧʦʜʪʦʧʣʝʥʠʝ); 

¶ ʩʪʦʠʤʦʩʪʴ ʧʨʦʪʠʚʦʧʘʚʦʜʢʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʪʝʨʨʠʪʦʨʠʠ; 

¶ ʩʪʦʠʤʦʩʪʴ ʧʨʦʪʠʚʦʧʘʚʦʜʢʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ, ʦʪʥʝʩʝʥʥʘʷ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ ʚ 
ʟʘʪʘʧʣʠʚʘʝʤʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ; 

¶ ʢʘʯʝʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʱʠʱʘʝʤʳʭ ʟʝʤʝʣʴ; 

¶ ɻ ʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚʦʧʘʚʦʜʢʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʥʘʩʝʣʝʥʥʳʭ 

ʤʝʩʪ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʦʪ ʧʘʚʦʜʢʦʚ. 

ʇʦʨʷʜʦʢ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʦʧʫʩʢʘ ʝʞʝʛʦʜʥʦʛʦ ʧʦʣʦʚʦʜʴʷ ʥʘ ʨʝʢʘʭ ʈɹ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʰʝʥʠʝʤ 

ʂʦʤʠʩʩʠʠ ʧʦ ʯʨʝʟʚʳʯʘʡʥʳʤ ʩʠʪʫʘʮʠʷʤ ʧʨʠ ʉʦʚʝʪʝ ʄʠʥʠʩʪʨʦʚ ʈɹ, ʛʜʝ ʫʪʚʝʨʞʜʘʝʪʩʷ ʧʣʘʥ 

ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ [6]. 

ɼʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʜʦʚʝʜʝʥʠʷ ʜʦ ʥʘʩʝʣʝʥʠʷ ʩʠʛʥʘʣʦʚ ʦʧʦʚʝʱʝʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʛʨʦʟʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʣʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʧʨʘʚʠʣʘʭ ʧʦʚʝʜʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ, ʭʦʜʝ 

ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʦʧʦʚʝʱʝʥʠʷ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʫʨʦʚʥʷ (ʜʘʣʝʝ - ɸʉʎʆ ʈʋ). ɸʉʎʆ ʈʋ 

ʩʪʨʦʠʪʩʷ ʥʘ ʩʨʝʜʩʪʚʘʭ ʦʧʦʚʝʱʝʥʠʷ ʠ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ, ʩʝʪʷʭ ʠ ʩʨʝʜʩʪʚʘʭ ʵʣʝʢʪʨʦʩʚʷʟʠ, ʩʨʝʜʩʪʚʘʭ 

ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʧʦʚʝʱʝʥʠʝ ʠ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ, ʦʨʛʘʥʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʠʣ ɻʉʏʉ ʠ ɻʆ. 

ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʘʷ ʧʘʚʦʜʢʦʚʘʷ ʦʙʩʪʘʥʦʚʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʇʦʣʝʩʩʢʦʤ ʨʝʛʠʦʥʝ, ʢʦʪʦʨʳʡ 

ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 42 ʧʨʦʮʝʥʪʦʚ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ. ɼʘʥʥʳʡ ʨʝʛʠʦʥ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʟʘʙʦʣʦʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 4 ʤʣʥ. ʛʘ ʙʦʣʦʪ ʠ ʟʘʙʦʣʦʯʝʥʥʳʭ 

ʟʝʤʝʣʴ. ɺ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ʙʦʛʘʪʝʡʰʠʝ ʟʝʤʣʠ ʧʦʡʤʳ ʨʝʢʠ ʇʨʠʧʷʪʠ ʠ ʥʘʩʝʣʝʥʥʳʝ 

ʧʫʥʢʪʳ ʧʦʯʪʠ ʝʞʝʛʦʜʥʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʟʘʪʦʧʣʝʥʠʶ, ʯʝʤ ʥʘʥʦʩʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ 

ʥʘʨʦʜʥʦʤʫ ʭʦʟʷʡʩʪʚʫ. 

ʉʪʠʭʠʡʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʧʦʚʳʰʝʥʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʘʚʦʜʢʦʚ, ʦʩʦʙʝʥʥʦ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ, ʪʷʞʝʣʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷ ʜʘʶʪ ʚʩʝ ʦʩʥʦʚʘʥʠʷ 

ʦʪʥʦʩʠʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʇʦʣʝʩʴʷ ʢ ʪʝʨʨʠʪʦʨʠʠ ʩ ʯʘʩʪʦ ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ ʯʨʝʟʚʳʯʘʡʥʳʤʠ 

ʩʠʪʫʘʮʠʷʤʠ. ʅʘ ʥʝʟʘʱʠʱʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʘʚʦʜʢʠ ʥʘʥʦʩʷʪ ʦʛʨʦʤʥʳʡ ʫʱʝʨʙ 

ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʢʦʤʧʣʝʢʩʫ. 

ʉʦʛʣʘʩʥʦ ʦʪʢʨʳʪʳʤ ʠʩʪʦʯʥʠʢʘʤ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʛʦʜʦʚʳʝ ʫʱʝʨʙʳ ʥʘʨʦʜʥʦʤʫ ʭʦʟʷʡʩʪʚʫ 

ʇʦʣʝʩʴʷ ʦʮʝʥʠʚʘʶʪʩʷ ʚ 137,5 ʤʣʥ. ʨʫʙʣʝʡ ʚ ʙʘʟʦʚʳʭ ʮʝʥʘʭ 1991 ʛʦʜʘ. ʇʦ ʦʪʨʘʩʣʝʚʦʤʫ ʧʨʠʟʥʘʢʫ 

ʫʱʝʨʙʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʘʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: ʧʨʦʜʫʢʮʠʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ - 42 ʧʨʦʮʝʥʪʘ, 

ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ - 13 ʧʨʦʮʝʥʪʦʚ, ʩʦʦʨʫʞʝʥʠʷ ʥʘ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤʘʭ - 3, ʦʙʲʝʢʪʳ 

ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ - 7, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ - ʭʦʟʷʡʩʪʚʘ - 15, ʧʨʦʯʠʝ - 5 ʧʨʦʮʝʥʪʦʚ. 
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ʇʦʵʪʦʤʫ ʟʘʱʠʪʘ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʟʝʤʝʣʴ ʚ ʇʦʣʝʩʩʢʦʤ ʨʝʛʠʦʥʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠ ʥʝʦʪʣʦʞʥʳʤ ʜʝʣʦʤ [7]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʨʦʚʝʥʥʦʛʦ ʨʝʞʠʤʘ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ, ʘ ʪʘʢʞʝ 

ʧʦ ʦʮʝʥʢʘʤ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 80-ʝ ʛʦʜʳ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʣʦʱʘʜʴ ʟʘʪʦʧʣʝʥʠʷ ʚ ʧʝʨʠʦʜʳ 

ʧʨʦʭʦʞʜʝʥʠʷ ʚʝʩʝʥʥʠʭ ʧʦʣʦʚʦʜʠʡ ʙʘʩʩʝʡʥʘ ʨ. ʇʨʠʧʷʪʠ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 520 ʪʳʩ. ʛʘ ʚʤʝʩʪʝ ʩ 

ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ, ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ ʠ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ. 

ʆʮʝʥʢʘ ʚʳʧʦʣʥʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʦʪ ʧʘʚʦʜʢʦʚ. ɼʣʷ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʦʪ ʟʘʪʦʧʣʝʥʠʷ ʨʷʜʦʤ ʧʨʦʝʢʪʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʧʨʦʝʢʪʥʘʷ 

ʜʦʢʫʤʝʥʪʘʮʠʷ, ʦʭʚʘʪʳʚʘʶʱʘʷ ʪʝʨʨʠʪʦʨʠʶ ʇʦʣʝʩʩʢʦʛʦ ʨʝʛʠʦʥʘ: 

- ʂʦʤʧʣʝʢʩʥʘʷ ʛʝʥʝʨʘʣʴʥʘʷ ʩʭʝʤʘ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ ʪʝʨʨʠʪʦʨʠʠ ɹʉʉʈ; 

- ʉʭʝʤʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʚʦʜʥʳʭ ʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʙʘʩʩʝʡʥʘ ʨ. 

ɻʦʨʳʥʠ (1979 ʛʦʜ); 

- ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ (ʊʕʆ) ʟʘʱʠʪʳ ʦʪ ʟʘʪʦʧʣʝʥʠʷ ʧʘʚʦʜʢʦʚʳʤʠ ʚʦʜʘʤʠ 

ʛ. ɹʨʝʩʪʘ ʠ ʟʝʤʝʣʴ ʚ ʤʝʞʜʫʨʝʯʴʝ ʨʝʢ ɿʘʧʘʜʥʦʛʦ ɹʫʛʘ ʠ ʄʫʭʘʚʮʘ ʩ ʫʯʝʪʦʤ ʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ (1978 ʛʦʜ); 

- ʊʕʆ ʠʥʞʝʥʝʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʦʪ ʟʘʪʦʧʣʝʥʠʷ ʠ ʤʝʣʠʦʨʘʮʠʠ ʧʦʡʤʳ ʨ. ʇʨʠʧʷʪʠ 

(1977 ʛ., 1989 ʛ., ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘʤʠ); 

- ʣʦʢʘʣʴʥʳʝ ʧʨʦʝʢʪʳ ʧʦ ʦʪʜʝʣʴʥʳʤ ʚʦʜʦʩʙʦʨʘʤ ʨʝʢ. 

ʂʘʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ ʪʝʨʨʠʪʦʨʠʠ ʦʪ 

ʧʘʚʦʜʢʦʚ ʧʨʠʤʝʥʷʣʠʩʴ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤʠ ʠ ʦʙʚʘʣʦʚʘʥʠʝ. ʇʨʠ 

ʦʙʚʘʣʦʚʘʥʠʠ ʩʝʣʠʪʝʙʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʪʨʘʠʚʘʝʪʩʷ ʜʨʝʥʘʞ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ 

ʧʦʜʪʦʧʣʝʥʠʡ ʩ ʦʪʢʘʯʢʦʡ ʠʟʙʳʪʦʯʥʳʭ ʚʦʜ ʥʘʩʦʩʥʳʤʠ ʩʪʘʥʮʠʷʤʠ. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʦʚ ɻʦʤʝʣʷ, ʇʠʥʩʢʘ, ɹʨʝʩʪʘ ʠ ʜʨʫʛʠʭ ʧʦʣʫʯʠʣ ʩʧʦʩʦʙ ʛʠʜʨʦʥʘʤʳʚʘ ʪʝʨʨʠʪʦʨʠʠ 

ʜʦ ʦʪʤʝʪʦʢ, ʠʩʢʣʶʯʘʶʱʠʭ ʧʦʜʪʦʧʣʝʥʠʝ ʚʦʟʚʦʜʠʤʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʟʜʘʥʠʡ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ. ɼʣʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʠ ʩʥʠʞʝʥʠʷ ʧʘʚʦʜʢʦʚʦʡ ʦʧʘʩʥʦʩʪʠ ʧʦʩʪʨʦʝʥʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʧʨʫʜʳ 

ʦʙʱʝʡ ʝʤʢʦʩʪʴʶ 631 ʤʣʥ. ʤ3. 

ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʦʩʚʦʝʥʠʷ ʇʦʣʝʩʩʢʦʡ ʟʦʥʳ ʚ ʤʝʣʠʦʨʘʮʠʶ ʟʝʤʝʣʴ ʠ ʚʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ ʙʳʣʦ 

ʚʣʦʞʝʥʦ ʦʢʦʣʦ 6,8 ʤʣʨʜ. ʨʫʙʣʝʡ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʚ ʮʝʥʘʭ 1991 ʛʦʜʘ. ɿʘ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ 

ʙʳʣʦ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʦʜʳ ʧʦʣʫʯʝʥʦ ʧʨʦʜʫʢʮʠʠ 38 ʮ/ʛʘ, ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ - 25 ʮ/ʛʘ. ɿʘʪʨʘʪʳ 

ʥʘ ʤʝʣʠʦʨʘʮʠʶ ʠ ʟʘʱʠʪʫ ʟʝʤʝʣʴ ʚ ʩʨʝʜʥʝʤ ʦʢʫʧʠʣʠʩʴ ʯʠʩʪʳʤ ʜʦʭʦʜʦʤ, ʧʦʣʫʯʝʥʥʳʤ ʦʪ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʟʘ 8-9 ʣʝʪ ʧʨʠ ʜʝʡʩʪʚʫʶʱʝʤ ʥʦʨʤʘʪʠʚʝ ʦʢʫʧʘʝʤʦʩʪʠ ʚ ʦʪʨʘʩʣʠ 

14 ʣʝʪ [8]. 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʣʠʯʥʳʤ 

ʪʝʭʥʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ. ʅʘ 1 ʪʳʩ. ʛʘ ʦʩʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʧʨʠʭʦʜʠʪʩʷ 30 ʚʦʜʦʨʝʛʫʣʠʨʫʶʱʠʭ ʠ 

ʧʝʨʝʝʟʜʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 11 ʚʦʜʦʨʝʛʫʣʠʨʫʶʱʠʭ, 6,5 ʢʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʜʦʨʦʛ ʠ 

ʦʢʦʣʦ 54 ʢʤ ʦʪʢʨʳʪʦʡ ʦʩʫʰʠʪʝʣʴʥʦʡ ʩʝʪʠ. 

ʇʨʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʦʪʠʚʦʧʘʚʦʜʢʦʚʳʝ ʦʙʲʝʢʪʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʚ ʧʨʦʰʣʳʝ ʛʦʜʳ, ʚ ʦʩʥʦʚʥʦʤ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ, ʥʦ ʦʪʜʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʠ ʩʦʦʨʫʞʝʥʠʷ ʪʨʝʙʫʶʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʘ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʦʙʲʝʢʪʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʨʦʜʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, 
ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʩʠʩʪʝʤʘʤ, ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʦʪʜʘʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ (ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ) ʧʦʣʴʜʝʨʥʳʭ ʦʩʫʰʠʪʝʣʴʥʳʭ ʠ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ.  

ɺ ʩʦʩʪʘʚ ʧʦʣʴʜʝʨʥʦʡ ʩʠʩʪʝʤʳ ʚʭʦʜʷʪ ʦʛʨʘʞʜʘʶʱʠʝ ʜʘʤʙʳ, ʥʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ ʩ 

ʩʦʦʨʫʞʝʥʠʷʤʠ, ʩʙʨʦʩʥʳʝ ʢʘʥʘʣʳ, ʜʦʨʦʛʠ, ʜʦʨʦʞʥʳʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʩʭʝʤʘ ʧʦʣʴʜʝʨʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚʩʝ ʵʪʠ 

ʵʣʝʤʝʥʪʳ ʠʣʠ ʪʦʣʴʢʦ ʯʘʩʪʴ ʠʟ ʥʠʭ. 

ʆʧʳʪʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʟʝʤʝʣʴ ʠ ʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ 1 ʢʤ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʥʘ 100 ʛʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʦʙʲʝʢʪʦʚ-ʘʥʘʣʦʛʦʚ.  
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ɺʳʚʦʜʳ: ʉʠʩʪʝʤ r ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʪʠʚʦʧʘʚʦʜʢʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʧʦʩʪʨʦʝʥʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʚ ɹʝʣʘʨʫʩʠ ʠ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʧʦʟʚʦʣʷʶʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʥʝʠʟʙʝʞʥʳʝ ʝʞʝʛʦʜʥʳʝ 

ʫʱʝʨʙʳ, ʥʘʥʦʩʠʤʳʝ ʩʝʣʝʚʳʤʠ ʧʦʪʦʢʘʤʠ ʠ ʧʘʚʦʜʢʘʤʠ ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʩʝʢʪʦʨʫ, ʘ ʪʘʢʞʝ ʣʠʯʥʳʤ 

ʭʦʟʷʡʩʪʚʘʤ ʞʠʪʝʣʝʡ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʪʠʚʦʧʘʚʦʜʢʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʤʝʣʴ ʚʦʟʨʘʩʪʘʝʪ ʦʪ 1,5 

ʜʦ 5 ʨʘʟ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ.  
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ÎÚÍÌÝÞÌ ÐÌÜ ÆßØÇßÜÔÔ ÞÚÆÔÖÔÝÞÚÙ ÎÌ ÍÑ×ÚÜßÝ 

ÞìסõôüČíôô ôץ÷ôø ðìü øôùþץìô öĘ״ôýþúù, ״ìøăÿùôù ðìü îúðô״ú íì íúîÿýĆìþ úíĄìîôô ץìíìþô íìüĀ 
øÿýúôðìþ øñùìøúċð. Ôù ðìü íñĄþìüô øìîüôð״ú íì ״ú÷ìþ״úô Āìîץÿ÷÷úðì ðìü øôץČýô ïÿùúïÿù: ìó ýñüúíĒ þú ýñ÷ 
îì ċüăüìîĒ ýìíìí øñĄìîìð.  

Íìüúô ïÿóìüúùôðìùô öúü״úô øúùôþúüôùïĒ îì ûñĄïĘôô úץôíìþô úù״ú ðìü Æÿø״ÿüôô ÞúĔôöôýþúù îì 
Íñ÷úüÿý þìĄöô÷úþ״úô ðìî÷ìþĒ íú ùôĄúùðúðô îìóôĀìîôìĄúù þìĄöô÷ öìüðì Ąÿðììýþ. Ðìü øìץú÷ìô øìóöÿü 
þìýùôĀô úíāñóĒ, ýìíìí״úô úù, øôץČýô úíóñüöÿùĒ îì ״ôýúüúþñ, öô øñüìýúùìð, ûñĄöìĄ öìüðì Ąÿðììýþ. Ðìü ôù 
öúü ÿýÿ÷״úô óÿðìøì÷Ē íì ì״ú÷Ē üìýúùôðìùô āìíìü, øìĆ÷ÿøúþ ðìü íúüìô þì״ðôð Č íì ìøì÷ úøìðìùô îìóĆôċþô 
Āìîץÿ÷÷úðìô þìíôĒ îì āìüìöþñüô þñāùúïñùĒ ðúĄþì, ץúõôðì״úô üìĀþúüô ì״ú÷Ē ðìü îìóĆôċþ״úô Āìîץÿ÷÷úðì îì 
üìĀþô íìü״ìø ðúðìùô ùìþôĔìô ôùïÿùì ĕú÷ìþĕú ì÷ú״ôðì Ąìü״ ðúðì Ąÿðììýþ. Ôùăÿùôù, ùìþôĔìô ăúüìíôùô״úô 
øÿ״ìùðôýôô ״ôøúċô ì״ú÷Ē îì óìøôù״úô öôĄúîìüóĒ ìó ýñüúíĒ îì úíāñóĒ ðôðì íìüúøìðì Ąÿðììùð.  

Öì÷ôðîúòìĕú: óìāôüì״úô úíĒ, ״úðôýì״úô ïôðüú÷úïĒ, ýñüúíĒ, úíāñóĒ, ״ôøúċô øÿ״ìùðôýĒ, øúùôþúüôùï. 
 

ʆʇʓʊ ʄʆʅʀʊʆʈʀʅɻɸ ɺʆɼʅʆ-ʃɽɼʅʀʂʆɺʓʍ ʈɽʉʋʈʉʆɺ ʀ ʉʊʀʍʀʁʅʓɽ ʗɺʃɽʅʀʗ, 

ʉɺʗɿɸʅʅʓɽ ʉ ɺʆɼʆʁ ɺ ʈɽʉʇʋɹʃʀʂɸʍ ʊɸɼɾʀʂʀʉʊɸʅ ʀ ɹɽʃɸʈʋʉʔ 

ʈʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʧʨʠʚʦʜʠʪ ʢ ʪʘʷʥʠʶ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʢʘʢ ʥʘ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʪʘʢ ʠ ʥʘ 

ʨʘʚʥʠʥʥʦʡ. ʏʘʩʪʦ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʪʠʭʠʡʥʳʤ ʙʝʜʩʪʚʠʷʤ ʨʘʟʣʠʯʥʦʛʦ ʤʘʩʰʪʘʙʘ: ʦʪ ʧʦʣʦʚʦʜʠʡ ʜʦ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʠ 

ʦʧʦʣʟʥʝʡ. ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʜʘʥʥʳʭ ʷʚʣʝʥʠʡ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʠ 

ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʩʦʟʜʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʬʫʥʢʮʠʷʤʠ. ɺ ʩʪʘʪʴʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʘʚʦʜʥʝʥʠʡ ʦʪ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʤʘʩʰʪʘʙʦʚ ʟʘʪʦʧʣʝʥʠʷ ʠ ʥʘʥʦʩʠʤʦʛʦ ʠʤ 

ʫʱʝʨʙʘ. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʧʦʩʦʙʳ ʦʧʝʨʘʪʠʚʥʦʛʦ ʜʦʚʝʜʝʥʠʷ ʜʦ ʥʘʩʝʣʝʥʠʷ ʩʠʛʥʘʣʦʚ ʦʧʦʚʝʱʝʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʠ 

ʦʙ ʫʛʨʦʟʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʣʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʧʨʘʚʠʣʘʭ ʧʦʚʝʜʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʠ ʭʦʜʝ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ 

ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ. ʊʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʝʨʦʧʨʠʷʪʠʡ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ ʣʶʜʝʡ ʠ ʧʘʭʦʪʥʳʭ 

ʟʝʤʝʣʴ ʦʪ ʧʦʣʦʚʦʜʠʡ ʠ ʧʘʚʦʜʢʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʧʦʣʦʚʦʜʴʝ, ʧʘʚʦʜʦʢ, ʠʥʞʝʥʝʨʥʘʷ ʟʘʱʠʪʘ, 

ʤʦʥʠʪʦʨʠʥʛ. 

 

EXPERIENCE OF MONITORING WATER -ICE RESOURCES AND NATURAL PHENOMENA ASSOCIATED 

WITH WATER IN THE REPUBLICS OF TAJIKISTAN AND BELARUS  

Sharp climate change leads to the melting of snow cover, both in mountainous areas and on the plains. This often 

leads to natural disasters of various scales, from floods to mudflows and landslides. To monitor these phenomena and predict 

their consequences, state organizations with relevant functions have been established in the Republic of Tajikistan and the 
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Republic of Belarus. The article presents the classification of floods from the causes, extent of flooding and damage caused 

to them. 

The paper presents the methods of rapid communication to the population of warning signals and information about 

the threat of occurrence or occurrence of emergency situations of natural and man-made, the rules of behavior of the 

population in a certain emergency situation and the course of emergency response. The results of measures of engineering 

protection of people and arable land from high waters and floods are also considered. 

Key words: water resources, hydrological phenomena, flood, engineering protection, monitoring. 
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ɼʀʉʊɸʅʎʀʆʅʅʓʁ ʀ ʅɸɿɽʄʅʓʁ ʄʆʅʀʊʆʈʀʅɻ ʆʇʆʃɿʅʗ ʊɸʊʓʈ ɺ 

ʏʆʅʂʋʈʏɸʂɽ ʏʋʁʉʂʆʁ ɺʇɸɼʀʅʓ ʂʓʈɻʓɿʉʊɸʅɸ 

 

ʋʩʫʧʘʝʚ ʐ.ʕ., ʄʦʣʜʦʙʝʢʦʚ ɹ.ɼ., ʆʨʫʥʙʘʝʚ ʉ.ɾ., ʊʘʣʘʥʪ ɸ., ɿʘʨʳʣʙʝʢ ʈ., ɸʥʘʨʢʫʣʦʚ ɹ.ɸ. 

ʎʝʥʪʨʘʣʴʥʦ ɸʟʠʘʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɿʝʤʣʠ 

 

ɺʚʝʜʝʥʠʝ. ʆʧʦʣʟʝʥʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʘʩʥʦʝ ʩʤʝʱʝʥʠʝ ʛʦʨʥʳʭ ʤʘʩʩ ʧʦʨʦʜ ʧʦ ʩʢʣʦʥʫ, 

ʥʘʯʠʥʘʷ ʩ ʢʨʫʪʠʟʥʳ 19Á, ʘ ʧʦ ʛʣʠʥʠʩʪʳʤ ʛʨʫʥʪʘʤ - ʧʨʠ ʢʨʫʪʠʟʥʝ ʩʢʣʦʥʘ 5-7Á ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʚʩʣʝʜʩʪʚʠʝ ʧʦʜʤʳʚʘ ʩʢʣʦʥʘ, ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ, 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʪʦʣʯʢʦʚ ʠ ʛʨʘʚʠ-ʠʥʝʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 

ʂʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʦʧʦʣʟʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʜʦʣʴ ʩʢʣʦʥʦʚ ʥʘ ʩʦʪʥʠ ʤʝʪʨʦʚ, ʠʭ ʤʦʱʥʦʩʪʠ 

ʜʦʩʪʠʛʘʶʪ 10-20 ʠ ʙʦʣʝʝ ʤʝʪʨʦʚ. ʆʧʦʣʟʥʠ ʧʦ ʤʝʭʘʥʠʟʤʫ ʧʨʦʷʚʣʝʥʠʡ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʦʧʦʣʟʥʠ: 

ʩʜʚʠʛʘ, ʚʳʜʘʚʣʠʚʘʥʠʷ, ʚʷʟʢʦʧʣʘʩʪʠʯʝʩʢʠʝ, ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʳʥʦʩʘ, ʚʥʝʟʘʧʥʦʛʦ ʨʘʟʞʠʞʝʥʠʷ 

ʠ ʢʦʤʧʣʝʢʩʥʳʝ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʪʘʥʘ ʚ 1994 ʛʦʜʫ ʥʘʙʣʶʜʘʣʩʷ ʧʠʢ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ, ʠʟ-ʟʘ ʘʢʪʠʚʥʦʩʪʠ ʢʦʪʦʨʳʭ ʥʘ ʶʛʝ ʨʝʩʧʫʙʣʠʢʠ ʧʦʛʠʙʣʦ 118 ʯʝʣʦʚʝʢ, ʧʨʠ ʵʪʦʤ 

27 ʪʳʩʷʯ ʯʝʣʦʚʝʢ ʙʳʣʠ ʦʪʩʝʣʝʥʳ ʠʟ ʦʧʦʣʟʥʝ-ʦʧʘʩʥʳʭ ʟʦʥ. ɺ ʟʦʥʝ ʚʦʟʤʦʞʥʦʛʦ ʧʦʨʘʞʝʥʠʷ 

ʦʧʦʣʟʥʝʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʥʘʭʦʜʠʪʩʷ ʙʦʣʝʝ 300 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʪʘʥʘ [1-10]. 

ʄʝʪʦʜʠʢʘ. ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʠʢʘʤʠ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ ʚ ʨʘʙʦʪʝ, ʷʚʣʷʶʪʩʷ ʩʙʦʨ, ʘʥʘʣʠʟ ʠ 

ʦʙʦʙʱʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʧʠʨʘʶʱʠʝʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʜʘʥʥʳʝ 

ʧʦʣʝʚʳʭ ʩʴʝʤʦʢ ʦʧʦʣʟʥʝʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʘʵʨʦʬʦʪʦ- ʠ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʪʝʤʘʪʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʧʦʣʟʥʝʡ. ʇʨʠʤʝʥʝʥ ʤʝʪʦʜ ʘʥʘʣʦʛʠʡ, 
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ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ [1-10]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɸʢʪʠʚʥʳʝ ʦʧʦʣʟʥʠ ʠʤʝʶʪ ʤʝʩʪʦ ʚ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʏʫʡʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ ɹʠʰʢʝʢ. ʆʧʦʣʟʥʠ ʚ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ 

ʉʫʫʩʘʤʳʨʩʢʦʡ, ʏʦʥ-ʂʝʤʠʥʩʢʦʡ ʜʦʣʠʥʘʭ ʠ ɹʦʦʤʩʢʦʤ ʫʱʝʣʴʝ, ʛʜʝ ʦʥʠ ʥʝʩʫʪ ʫʛʨʦʟʫ 

ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʠ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʘʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʚʥʝʟʘʧʥʦ ʢ ʟʘʧʨʫʞʠʚʘʥʠʶ ʨʫʩʝʣ 

ʨʝʢ ʧʨʠ ʠʭ ʨʘʟʫʧʨʦʯʥʝʥʠʠ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ, ʫʚʣʘʞʥʝʥʠʷ ʛʨʫʥʪʦʚ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ, 

ʧʨʷʤʳʤʠ ʠ ʪʨʠʛʛʝʨʥʳʤʠ ʩʠʣʘʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ [1-8]. 

ʆʧʦʣʟʝʥʴ ʊʘʪʳʨ ʢʦʤʧʣʝʢʩʥʳʡ (ʩʣʦʞʥʳʡ) ʧʦ ʛʝʥʝʟʠʩʫ, ʠʤʝʝʪ ʦʙʲʝʤ ʤʘʩʩ ʛʨʫʥʪʦʚ 6,5 ʤʣʥ. 

ʤ3 ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʚʝʩʴʤʘ ʢʨʫʧʥʳʤ. ʅʘ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ ʦʧʦʣʟʝʥʴ ʩʬʦʨʤʠʨʦʚʘʣʩʷ 

ʠ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ ʦʩʘʜʦʯʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʧʦʨʦʜ, ʛʜʝ ʧʦʣʫʯʠʣʠ ʨʘʟʚʠʪʠʝ 

ʤʦʣʘʩʩʦʚʳʝ ʢʘʡʥʦʟʦʡʩʢʠʝ ʧʦʨʦʜʳ ʢʦʨʝʥʥʦʡ ʦʩʥʦʚʳ, ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʩʢʘʣʴʥʳʤʠ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ ʢʦʤʧʣʝʢʩʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʃʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʧʦʨʦʜ ï ʛʨʘʚʝʣʠʪʳ, ʢʦʥʛʣʦʤʝʨʘʪʳ, ʧʝʩʯʘʥʠʢʠ ʧʘʣʝʦʛʝʥʦʚʦʛʦ, ʥʝʨʘʩʯʣʝʥʝʥʥʦʛʦ ʧʘʣʝʦʛʝʥ-

ʥʝʦʛʝʥʦʚʦʛʦ ʠ N1-2 ʚʦʟʨʘʩʪʘ. ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ ʧʦ ʧʣʦʪʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʪ 2,6-

2,8 ʛ/ʩʤ3, ʚʨʝʤʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʞʘʪʠʶ ï 3,8 ï 56,2 ʄʇʘ. ɺ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʬʦʨʤʘʮʠʷʭ ʨʘʟʚʠʪʳ ʵʢʟʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʦʙʚʘʣʳ ʠ ʦʧʦʣʟʥʠ. ʇʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ 

ʟʜʝʩʴ ʨʘʟʚʠʪʳ ʚʦʜʳ ʪʨʝʱʠʥʥʳʝ, ʧʦʨʦʚʦ-ʪʨʝʱʠʥʥʳʝ, ʥʘʧʦʨʥʳʝ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʦ-

ʥʘʪʨʠʝʚʳʝ, ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʳʝ, ʥʘʪʨʠʝʚʳʝ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 0,5 ï 3,0 ʛ/ʣ, ʘ ʢʦʵʬʬʠʮʠʝʥʪ 

ʬʠʣʴʪʨʘʮʠʠ ï ʜʦ 0,18 ʤ/ʩʫʪ [3-5, 7-9]. 

ʆʙʟʦʨ ʤʠʨʦʚʦʡ ʠʟʫʯʝʥʥʦʩʪʠ. ʇʦ ʤʠʨʦʚʦʡ ʩʪʘʪʠʩʪʠʢʝ ʜʦ 80% ʩʦʚʨʝʤʝʥʥʳʭ ʦʧʦʣʟʥʝʡ 

ʩʚʷʟʘʥʳ ʩ ʚʣʠʷʥʠʝʤ ʠʥʞʝʥʝʨʥʦʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʜʣʷ ʛʦʨʥʳʭ ʩʪʨʘʥ ʜʦ 

90% ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʣʫʯʠʣʠ ʨʘʟʚʠʪʠʝ ʥʘ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʢʘʭ ʦʪ 800-1000 ʜʦ 1700 ʤ ʠ 

ʚʳʰʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʦʟʠʮʠʷʭ ʩʢʣʦʥʘ, ʩ ʪʨʝʥʜʦʤ ʥʘ ʥʘʠʙʦʣʝʝ ʫʚʣʘʞʥʝʥʥʳʝ. ʇʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʘʥʦʤʘʣʴʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʣʟʥʝʡ ʦʙʨʘʟʦʚʘʣʦʩʴ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʚ 

ʤʥʦʛʦʚʦʜʥʳʝ ʛʦʜʳ ʩ ʙʦʣʴʰʠʤ ʚʳʧʘʜʝʥʠʝʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʢʘʢʠʤʠ ʙʳʣʠ 1953-1954, 1969, 

1978-79, 1988, 1994, 1998, 2002- 2004, 2006, 2009, 2016 ʛʦʜʳ, ʘ ʪʘʢʞʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʝʨʠʦʜʘʤʠ 

ʘʢʪʠʚʠʟʘʮʠʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʆʧʦʣʟʝʥʴ çʊʘʪʳʨè (ʏʦʥ-ʂʫʨʯʘʢ) ʧʦ ʄʘʥʜʳʯʝʚʫ ɸ.ʅ. 

(2015) ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ ʧʨʝʜʛʦʨʥʦʛʦ ʧʦʜʥʷʪʠʷ ʇʦʩʧʝʣʴʜʝʢ, ʥʘ ʧʘʣʝʦʛʝʥʦʚʳʭ ʠ 

ʥʝʦʛʝʦʥʦʚʳʭ ʧʦ ʚʦʟʨʘʩʪʫ ʧʦʨʦʜʘʭ ʉʫʣʫʪʝʨʝʢʩʢʦʡ ʠ ʐʘʤʩʠʥʩʢʦʡ ʩʚʠʪ, ʠ ʥʘʭʦʜʠʪʩʷ ʚ 30 ʢʤ ʢ ʶʛʫ 

ʦʪ ʛʦʨʦʜʘ ɹʠʰʢʝʢ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ɸʣʘʤʝʜʠʥ, ʚ 3 ʢʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʩ. ʏʦʥ-ʂʫʨʯʘʢ (ʨʠʩ.1).  

ɸʢʪʠʚʠʟʘʮʠʷ ʦʧʦʣʟʥʷ ʩ ʥʘʯʘʣʴʥʳʤ ʦʙʲʝʤʦʤ 3,5 ʤʣʥ. ʤį ʥʘʙʣʶʜʘʣʘʩʴ ʩ 2004 ʛ., ʪʦʛʜʘ ʚ 

ʩʤʝʱʝʥʠʝ ʙʳʣʠ ʚʦʚʣʝʯʝʥʳ ʟʘʛʠʧʩʦʚʘʥʥʳʝ ʠ ʟʘʩʦʣʝʥʥʳʝ ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ, ʢʦʥʛʣʦʤʝʨʘʪʳ, 

ʧʝʩʯʘʥʠʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʦʣʟʝʥʴ ʦʮʝʥʝʥ ʚ ʦʙʲʝʤʝ 6,75 ʤʣʥ. ʤį ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ (ʚʨʝʤʝʥʥʦ) 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦʧʦʣʟʥʷ ʊʘʪʳʨ ʠʤʝʶʪʩʷ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʝ ʫʩʪʫʧʳ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 400 ʠ 820 ʤʝʪʨʦʚ ʦʪ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʦʧʦʣʟʥʷ. ʋʩʪʫʧʳ ʩ ʘʙʩ. ʦʪʤʝʪʢʘʤʠ 1700 ʠ 1650 

ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʚʝʨʦʷʪʥʦ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʢʨʫʧʥʳʝ ʙʣʦʢʠ ʦʧʦʣʟʥʷ. ʉʨʝʜʥʠʡ ʫʢʣʦʥ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʦʣʟʥʝʚʦʛʦ ʤʘʩʩʠʚʘ ï 0,22 ʪ.ʝ. ʫʛʦʣ ʥʘʢʣʦʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 12,7ʦ. ɺ ʤʘʝ 

2012 ʛ. ɺ ʙʣʠʟʠ ʦʧʦʣʟʥʷ ʊʘʪʳʨ ʫʩʪʘʥʦʚʣʝʥ ʩʫʤʤʘʨʥʳʡ ʦʩʘʜʢʦʤʝʨ ʥʘ ʘʙʩʦʣʶʪʥʦʡ ʦʪʤʝʪʢʝ (ʘ.ʦ. 

1464 ʤ), ʩ ʯʘʩʪʦʪʦʡ ʟʘʤʝʨʘ 1 ʨʘʟ ʚ ʤʝʩʷʮ [3-10]. 
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ʈʠʩ. 1. ʂʦʩʤʦʩʥʠʤʦʢ ʦʧʦʣʟʥʷ çʊʘʪʳʨè ʩʦ ʩʧʫʪʥʠʢʘ çQuickBirdè ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ (ʘ), (ʙ), ʧʨʦʬʠʣʴ ʧʨʦʜʦʣʴʥʳʡ ʧʦ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦʧʦʣʟʥʷ ʊʘʪʳʨ 

Fig. 1. Space photograph of the ñTatyrò landslide from the ñQuickBirdò satellite with 

interpretation elements (a), (b), longitudinal profile along the central part of the Tatyr landslide 

 
 

ʆʙʩʫʞʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʘ ʨʠʩʫʥʢʝ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʘ çʂʘʨʪʘ ʩʝʡʩʤʦʪʝʢʪʦʥʠʢʠ 

ɹʠʰʢʝʢʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘè ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʥʝʡ ʅʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ (ʙʝʣʘʷ 

ʧʝʥʪʘʛʨʘʤʤʘ), ʶʛʦ-ʟʘʧʘʜʥʝʝ ʧʦ ʣʝʚʦʤʫ ʧʨʠʪʦʢʫ ʨ. ɸʣʘʤʝʜʠʥ ʫ ʩʫʙʰʠʨʦʪʥʦʛʦ ʨʘʟʣʦʤʘ 

ʨʘʩʧʦʣʦʞʝʥ ʦʧʦʣʟʝʥʴ ʊʘʪʳʨ. ʅʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʦʪ ʦʧʦʣʟʥʷ ʩʠʥʠʤ ʮʚʝʪʦʤ ʚʳʜʝʣʝʥʘ ʠʟʦʩʝʡʩʪʘ 

ʂʝʛʝʪʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʦʞʠʜʘʝʤʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚ 5-6 ʙʘʣʣʦʚ [5, 7]. 

 

ʈʠʩ.2. ʂʘʨʪʘ ʩʝʡʩʤʦʪʝʢʪʦʥʠʢʠ ɹʠʰʢʝʢʩʢʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʅʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ (ʙʝʣʘʷ ʧʝʪʘʛʨʘʤʘ), ʶʛʦ-ʟʘʧʘʜʥʝʝ ʧʦ ʣʝʚʦʤʫ ʧʨʠʪʦʢʫ ʨ. ɸʣʘʤʝʜʠʥ ʫ 

ʨʘʟʣʦʤʘ ʨʘʩʧʦʣʦʞʝʥ ʦʧʦʣʟʝʥʴ ʊʘʪʳʨ 

Fig.2. The seismotectonic map of the Bishkek geodynamic polygon and the location of the 

Scientific Center of the Russian Academy of Sciences (white petagram), southwest of the left 

tributary r. Alamedin at the fault is located landslide Tatyr 

 
 

 

ɺ ʧʨʝʜʝʣʘʭ ɹʠʰʢʝʢʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʧʨʦʚʦʜʠʪʩʷ ʘʢʪʠʚʥʦʝ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʛʣʫʙʠʥʥʦʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʣʠʪʦʩʬʝʨʫ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʛʘʰʝʥʠʶ ʚʦʟʤʦʞʥʳʭ 

ʧʨʦʷʚʣʝʥʠʡ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʩʢʣʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʷʚʣʝʥʠʡ. ʄʦʥʠʪʦʨʠʥʛ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ 

ʘʢʪʠʚʠʟʘʮʠʠ ʦʧʦʣʟʥʷ ʊʘʪʳʨ, ʧʦʟʚʦʣʷʝʪ ʫʪʦʯʥʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ 

ʚʦʜʦʩʙʦʨʥʳʡ ʙʘʩʩʝʡʥ ʦʧʦʣʟʥʷ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʳ çɻʠʩʪʦʛʨʘʤʤʳ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ 

ʚʳʧʘʜʘʶʱʠʭ ʫ ʦʧʦʣʟʥʷ ʊʘʪʳʨ ʟʘ 2014-2018 ʛʛ.è, ʛʜʝ ʚʠʜʥʦ, ʯʪʦ ʤʘʢʩʠʤʫʤʳ ʦʩʘʜʢʦʚ 153 ʤʤ. 

ʚʳʧʘʜʘʣʠ ʚ ʩʝʥʪʷʙʨʝ 2014 ʛ.; 185 ʤʤ ʚ ʤʘʝ 2015 ʛ.; 274 ʤʤ ʚ ʤʘʝ 2016 ʛ. ʩ ʚʳʩʦʢʠʤʠ ʦʩʘʜʢʘʤʠ ʚ 

ʘʚʛʫʩʪʝ, ʠʶʣʝ, ʦʢʪʷʙʨʝ, ʠʶʥʝ ʤʝʩʷʮʘʭ; 246 ʤʤ ʚ ʘʧʨʝʣʝ 2017 ʛ.; 147 ʤʤ ʚ ʤʘʝ 2018 ʛ. ʇʨʠ ʵʪʦʤ ʚ 

2018 ʛʦʜʫ ʘʥʦʤʘʣʴʥʦ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚʦʟʨʦʩʣʠ ʜʦ 101 ʤʤ ʚ ʥʦʷʙʨʝ ʠ 97 ʤʤ ʚ ʦʢʪʷʙʨʝ ʤʝʩʷʮʘʭ.  
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ɺ 2016 ʛʦʜʫ ʚʳʧʘʣʦ ʙʦʣʴʰʝ ʚʩʝʛʦ ʦʩʘʜʢʦʚ. ʈʘʥʝʝ ʚ 2004 ʛʦʜʫ ʩ ʚʳʧʘʜʝʥʠʝʤ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʭ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʧʨʠ ʧʨʦʷʚʣʝʥʠʠ ʠ ʘʢʪʠʚʠʟʘʮʠʠ ʦʧʦʣʟʥʷ ʊʘʪʳʨ ʚ ʝʛʦ ʩʨʝʜʠʥʥʦʡ ʯʘʩʪʠ 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʚʦʜʦʝʤ [4-5, 7]. 

 

ʈʠʩ. 3. ɻʠʩʪʦʛʨʘʤʤʳ ʦʩʘʜʢʦʚ, ʚʳʧʘʜʘʚʰʠʭ ʫ ʦʧʦʣʟʥʷ ʊʘʪʳʨ ʟʘ 2014-2018 ʛʛ. 

Fig. 3. Histograms of precipitations from the Tatyr landslide for 2014-2018 

 
 

ʅʘ ʨʠʩʫʥʢʝ 4-ʘ ʦʧʦʣʟʝʥʴ ʊʘʪʳʨ ʨʘʩʧʦʣʦʞʝʥ ʶʞʥʝʝ ʠʥʚʝʨʩʠʦʥʥʳʭ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʙʣʦʢʦʚ, ʫ ʧʦʜʥʦʞʠʷ ʩʨʝʜʥʝʛʦʨʥʳʭ ʦʪʨʦʛʦʚ ʂʳʨʛʳʟʩʢʦʛʦ ʭʨʝʙʪʘ, ʥʘ (ʈʠʩ.4-ʙ) ʧʦʢʘʟʘʥ ʨʦʤʙʦʤ 

ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʧʦʜ ʥʦʤʝʨʦʤ 73 [4-5, 7]. 
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ʈʠʩ. 4. ʂʘʨʪʳ ʧʣʦʱʘʜʥʦʛʦ (ʘ) ʠ ʪʦʯʝʯʥʦʛʦ (ʙ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʪʠʧʠʟʘʮʠʠ ʛʝʦʨʠʩʢʦʚ, ʚ 

ʪ.ʯ. ʦʧʦʣʟʥʝʚʦʛʦ ʜʣʷ ɸʣʘʤʫʜʫʥʩʢʦʛʦ ʨʘʡʦʥʘ (ɼʝʧʘʨʪʘʤʝʥʪ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʄʏʉ ʂʈ, 2018 ʛ.) 

Fig. 4. Maps of areal (a) and point (b) distribution and typification of georisks, incl. landslide for 

Alamudunsky district (Department of Monitoring and Forecasting of Emergencies of the 

Ministry of Emergency Situations of the Kyrgyz Republic, 2018) 

 

 

ʘ.     ʙ. 

ʅʘ ʨʠʩ. 5 ʧʨʠʚʝʜʝʥʳ çʕʣʝʤʝʥʪʳ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʩʭʝʤʘ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʦʧʦʣʟʥʷ ʊʘʪʳʨè. 

 

ʈʠʩ. 5 ʕʣʝʤʝʥʪʳ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʨʦʝʥʠʷ (ʘ) ʠ ʩʭʝʤʘ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ (ʙ) ʦʧʦʣʟʥʷ 

ʊʘʪʳʨ 

Fig. 5 Elements of the surface structure (a) and the scheme of the geological structure (b) of the 

Tatyr landslide 

 

ʘ).           ʙ). 

 

ʅʘ ʨʠʩʫʥʢʝ (6 ʘ, ʙ) ʧʨʠʚʝʜʝʥʘ çʂʘʨʪʘ ʧʣʦʪʥʦʩʪʠ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘ 1994-2006 

ʛʛ.è, ʠʟ ʢʦʪʦʨʦʡ ʚʠʜʥʦ, ʯʪʦ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʶʞʥʝʝ, ʚʦʩʪʦʯʥʝʝ ʠ ʟʘʧʘʜʥʝʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʧʦʣʟʥʷ 

ʧʨʦʷʚʣʷʣʠʩʴ ʨʦʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ. 

ʅʘ (ʈʠʩ. 6-ʙ) ʩʝʚʝʨʥʝʝ ʦʧʦʣʟʥʷ ʊʘʪʳʨ ʬʠʦʣʝʪʦʚʳʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʳ ʢʦʥʪʫʨʳ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ, ʘ ʢʨʘʩʥʳʤʠ (ʄ=3,2) ï ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʶʞʥʝʝ ʦʧʦʣʟʥʷ, ʟʝʣʝʥʳʤʠ (ʄ=4,2) 

ʢʨʫʞʦʯʢʘʤʠ ï ʩʫʙʰʠʨʦʪʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʠ ʨʘʟʨʦʟʥʝʥʥʳʝ ʵʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʅʘ ʨʠʩ. 6-

ʛ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʠʢ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʄ= 1-2 [3-8]. 
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ʈʠʩ. 6. ʂʘʨʪʳ, ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʠ ʛʠʩʪʦʛʨʘʤʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʧʦʣʟʥʷ ʊʘʪʳʨ: ʘ. 

ʵʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʨʘʡʦʥʝ ʦʧʦʣʟʥʷ (ʢʨʘʩʥʳʝ ʪʦʯʢʠ), ʙ. ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʝ ʢ 

ʦʧʦʣʟʥʶ ʵʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚ. ʢʦʥʪʫʨʳ ʚ ʧʣʘʥʝ ʛʨʘʥʠʮ ʦʧʦʣʟʥʷ ï ʢʨʘʩʥʘʷ ʣʠʥʠʷ ʠ 

ʩʠʥʷʷ ï ʛʨʘʥʠʮʳ ʩʫʭʠʭ ʣʦʛʦʚ ʦʪ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʛ. ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʨʘʟʣʠʯʥʦʛʦ ʢʣʘʩʩʘ,. ʚʣʠʷʶʱʠʭ ʥʘ ʦʧʦʣʟʝʥʴ, ʜ. ʩʪʨʦʝʥʠʝ ʚ ʧʣʘʥʝ ʢʦʥʪʫʨʘ ʠ ʛʨʘʥʠʮ ʦʧʦʣʟʥʷ 

ʩ ʧʨʦʜʦʣʴʥʳʤʠ ʠ ʧʦʧʝʨʝʯʥʳʤʠ ʧʨʦʬʠʣʷʤʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʣʴʝʬʘ ʦʧʦʣʟʥʷ ʊʘʪʳʨ 

Fig. 6. Maps, satellite images and histograms of the location of the Tatyr landslide: a. earthquake 

epicenters in the landslide area (red spots), b. Earthquake epicenters closest to a landslide, c. 

contours in terms of landslide boundaries - red line and blue - boundaries of dry logs from 

precipitation, the distribution of earthquakes of various classes , affecting landslide, d. structure 

in terms of contour and landslide borders with longitudinal and transverse profiles along the 

surface of the Tatyr landslide relief 

 

ʘ.       ʙ 

 

ʚ        ʛ. 

 

ʜ. 

ɺ 2017 ʛʦʜʫ (ʈʠʩ.7), ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʚ ʛʦʣʦʚʥʦʡ ʯʘʩʪʠ 

ʦʧʦʣʟʥʝʚʦʛʦ ʪʝʣʘ ñʊʘʪʳʨò, ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʦʜʠʥʦʯʥʳʭ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʭ 

ʛʝʦʬʦʥʦʚ ʚʳʯʠʩʣʝʥʥʦʡ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʢʨʠʚʦʡ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʄ. 

ʇʠʢʦʟʟʠ, ɸ. ʉʪʨʦʣʣʦ, ɼ. ɹʠʥʜʠ (2008 ʛ.) ʦʩʫʱʝʩʪʚʣʝʥʘ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʥʘʤʠ ʟʘʧʠʩʝʡ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʤʠʢʨʦ-ʰʫʤʦʚ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʟʘʧʠʩʝʡ ʙʦʣʝʝ 1 ʯʘʩʘ. 
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ʈʠʩ. 7. ʋʯʘʩʪʦʢ ʠʟʤʝʨʝʥʠʡ ʩʝʡʩʤʠʯʝʩʢʠʭ ʤʠʢʨʦ-ʰʫʤʦʚ 15 ʛʝʦʬʦʥʘʤʠ ʠ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ: ʜʠʩʧʝʨʩʠʦʥʥʘʷ ʢʨʠʚʘʷ, ʛʨʘʬʠʢ ʠʥʪʝʨʘʮʠʠ ʠ ʩʢʦʨʦʩʪʥʦʡ ʨʘʟʨʝʟ 

Fig. 7. Site of measurements of seismic micro-noise by 15 geophones and obtained results: 

dispersion curve, graph of interactions and speed section 

 

 

 

.  

 

ʘ. ʙ. 

 

 

 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʠʢʨʦʩʝʡʩʤ ʧʦʣʫʯʝʥʳ (ʈʠʩ.7-ʘ, ʙ) ʜʠʩʧʝʨʩʠʦʥʥʘʷ 

ʢʨʠʚʘʷ, ʮʠʢʣ ʧʦʚʪʦʨʷʝʤʦʩʪʠ (ʠʪʝʨʘʮʠʷ) ʠ ʩʢʦʨʦʩʪʥʦʡ ʨʘʟʨʝʟ Vs ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʡ ʧʣʦʱʘʜʠ [6-10]. 
ɸʥʘʣʠʟʠʨʫʷ ʛʨʘʬʠʢʠ, ʨʠʩʫʥʦʢ 7, ʥʘʤʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

I. ʇʦ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʢʨʠʚʦʡ ï ʛʦʣʦʚʥʘʷ ʯʘʩʪʴ ʦʧʦʣʟʥʝʚʦʛʦ ʪʝʣʘ ʩʣʦʞʝʥʘ ʦʪʣʦʞʝʥʠʷʤʠ, ʛʜʝ 
ʟʥʘʯʝʥʠʷ ʬʘʟʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʦʣʥʳ ʚʘʨʴʠʨʫʶʪ ʦʪ 100 ʤ/ʩ (min) ʠ ʜʦ 590 ʤ/ʩ (max); 

II.  ʇʦ ʠʪʝʨʘʮʠʠ ï ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʯʝʢ ʚʳʰʝ ʟʥʘʯʝʥʠʷ 0,9 ʠ ʧʨʠ ʵʪʦʤ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʚʘ 
ʮʠʢʣʘ ʠʪʝʨʘʮʠʠ; 

III.  ʇʦ ʛʨʘʬʠʢʫ ʩʢʦʨʦʩʪʥʦʛʦ ʨʘʟʨʝʟʘ Vs ʟʥʘʯʝʥʠʷ ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ 2 ʧʦʟʠʮʠʠ ʩ ʤʦʱʥʦʩʪʴʶ ʧʦ 
10 ʤ ʢʘʞʜʘʷ. 

ɺʳʚʦʜʳ 
1. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʝʚʦʛʦ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʛʦ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʣʫʯʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʨʦʝʥʠʷ, ʦʙʲʝʤ, ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ ʠ ʫʢʣʦʥʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʦʣʟʥʷ 
ʊʘʪʳʨ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʦʧʘʩʥʦʩʪʴ ʤʝʜʣʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʤʦʢʘʥʠ ̫
ʟʘʛʠʧʩʦʚʘʥʥʳʭ ʠ ʟʘʩʦʣʝʥʥʳʭ ʛʨʫʥʪʦʚ ʠ ʙʦʣʝʝ ʙʳʩʪʨʦʛʦ ʝʛʦ ʩʭʦʜʘ ʧʨʠ ʪʨʠʛʛʝʨʥʳʭ ʩʮʝʥʘʨʠʷʭ. 

2. ʆʧʦʣʟʝʥʴ ʊʘʪʳʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʠ ʩʮʝʥʘʨʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 
ʦʙʚʦʜʥʝʥʠʷ ʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ ʨʘʟʤʦʢʘʥʠʷ ʛʠʧʩʦ-ʩʦʣʝʥʦʩʥʦʛʦ ʮʝʤʝʥʪʘ ʩʣʘʛʘʶʱʠʭ ʛʨʫʥʪʦʚ 
ʫʛʨʦʟʫ ʩ ʨʝʟʦʥʘʥʩʥʳʤ ʩʝʡʩʤʦʘʢʪʠʚʥʳʤ ʩʭʦʜʦʤ ʥʘ ʞʠʣʳʝ ʜʦʤʘ ʩ. ʅʠʞʥʠʡ ʊʘʪʳʨ ʩ ʚʦʟʤʦʞʥʳʤ 
ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʟʘʧʨʫʜʥʦʛʦ ʚʦʜʦʝʤʘ, ʧʨʦʨʳʚ ʧʣʦʪʠʥʳ ʦʟʝʨʘ ʚʳʟʦʚʝʪ ʦʧʘʩʥʳʝ ʧʘʚʦʜʢʦʚʳʝ ʠ 
ʩʝʣʝʚʳʝ ʨʘʟʨʫʰʠʪʝʣʴʥʳʝ ʧʦʪʦʢʠ ʚ ʟʦʥʝ ʨʠʩʢʘ ʜʣʷ ʞʠʪʝʣʝʡ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘʩʝʣʝʥʥʳʭ 
ʧʫʥʢʪʦʚ ʚʥʠʟ ʧʦ ʪʝʯʝʥʠʶ ʨ. ɸʣʘʤʝʜʠʥ. 

3. ʄʝʪʦʜ ʤʠʢʨʦʩʝʡʩʤ ʠ ʟʦʥʜʠʨʦʚʘʥʠʝ ʛʣʫʙʠʥʥʦʛʦ ʩʪʨʦʝʥʠʷ ʦʧʦʣʟʥʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʛʝʦʬʦʥʦʚ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʩʢʦʨʦʩʪʥʳʝ ʨʘʟʨʝʟʳ ʠ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 
ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʠ ʠ ʛʝʦʨʘʜʘʨʥʳʭ ʩʲʝʤʦʢ, ʪ.ʝ. ʧʨʦʚʝʜʝʥʠʷ 
ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʪʦʯʥʝʥʠʷ ʚʳʰʝ ʫʢʘʟʘʥʥʳʭ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

 
ʃʀʊɽʈɸʊʋʈɸ 

1. ʇʨʦʛʥʦʟ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ /[ ɹ.ɼ. ʄʦʣʜʦʙʝʢʦʚ, ɸ.ʂ. ʉʘʨʥʦʛʦʝʚ, ʐ.ʕ. 
ʋʩʫʧʘʝʚ ʠ ʜʨ.]. -ɹʠʰʢʝʢ: çɸʣʣ-ʇʨʝʩʩè, 1997. -172 ʩ.  

2. ɸʡʪʤʘʪʦʚ ʀ.ʊ. ɻʝʦʤʝʭʘʥʠʢʘ ʦʧʦʣʟʥʝ ï ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ / ʀ.ʊ. ɸʡʪʤʘʪʦʚ, ʂ.ʏ. ʂʦʞʦʛʫʣʦʚ, ʆ.ɺ. ʅʠʢʦʣʴʩʢʘʷ. -
ɹʠʰʢʝʢ: çʀʣʠʤè, 1999. -210 ʩ. 

3. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʧʦʣʟʥʝʚʦʛʦ ʨʠʩʢʘ ʙʝʜʩʪʚʠʡ. ɺ ʢʥ.: ʄʦʥʠʪʦʨʠʥʛ, ʧʨʦʛʥʦʟ ʠ ʧʦʜʛʦʪʦʚʢʘ ʢ ʨʝʘʛʠʨʦʚʘʥʠʶ ʥʘ 
ʚʦʟʤʦʞʥʳʝ ʘʢʪʠʚʠʟʘʮʠʠ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʧʨʠʛʨʘʥʠʯʥʳʭ 
ʨʘʡʦʥʘʭ ʩ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ /[ʐ.ʕ. ʋʩʫʧʘʝʚ, ɹ.ɼ. ʄʦʣʜʦʙʝʢʦʚ, ɸ.ɹ. ʏʝʯʝʡʙʘʝʚ ʠ ʜʨ.]. -5-ʦʝ 
ʠʟʜʘʥʠʝ ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ). -ɹʠʰʢʝʢ: ʀʟʜ-ʚʦ ʄʏʉ ʂʈ, 2008. -ʉ.668-670. 

4. ʋʩʫʧʘʝʚ ʐ.ʕ. ʈʘʥʥʝʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʟʘʨʦʞʜʘʶʱʠʭʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦ-ʦʧʦʣʟʥʝʦʧʘʩʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ 
ʩʢʣʦʥʘʭ ʛʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʢʦʩʤʦʩʥʠʤʢʦʚ. ɺ ʢʥ: ʄʦʥʠʪʦʨʠʥʛ, ʧʨʦʛʥʦʟ ʠ ʧʦʜʛʦʪʦʚʢʘ 
ʢ ʨʝʘʛʠʨʦʚʘʥʠʶ ʥʘ ʚʦʟʤʦʞʥʳʝ ʘʢʪʠʚʠʟʘʮʠʠ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʢʦʡ 
ʈʝʩʧʫʙʣʠʢʠ ʠ ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʘʡʦʥʘʭ ʩ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ / ʐ.ʕ. ʋʩʫʧʘʝʚ, ɹ.ɼ. ʄʦʣʜʦʙʝʢʦʚ, ɻ.ɸ. 
ɸʙʜʨʘʭʤʘʥʦʚʘ. -5-ʦʝ ʠʟʜʘʥʠʝ ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ. ïɹʠʰʢʝʢ: ʀʟʜ-ʚʦ ʄʏʉ ʂʈ, 2008. -ʉ.673-674. 

5. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʧʦʣʟʥʝʚʦʛʦ ʨʠʩʢʘ ʙʝʜʩʪʚʠʡ. ɺ ʢʥ: ʄʦʥʠʪʦʨʠʥʛ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ 
ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ / [ʐ.ʕ. ʋʩʫʧʘʝʚ, ɹ.ɼ. ʄʦʣʜʦʙʝʢʦʚ, ɸ.ɺ. ʄʝʣʝʰʢʦ ʠ ʜʨ.]. -6-ʦʝ ʠʟʜʘʥʠʝ ʩ 
ʜʦʧʦʣʥʝʥʠʷʤʠ. -ɹʠʰʢʝʢ: çʉʘʣʘʤè, 2009. -ʉ.607-609. 

6. ʅʦʚʘʷ ʢʘʜʘʩʪʨʠʟʘʮʠʷ ʦʧʦʣʥʝʚʳʭ ʨʠʩʢʦʚ ʥʘ ʧʨʠʤʝʨʝ ɸʣʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʂʳʨʛʳʟʩʪʘʥʘ /[ʋ.ɸ. 
ɸʙʜʳʙʘʯʘʝʚ, ʐ.ʕ. ʋʩʫʧʘʝʚ, ɹ.ɼ. ʄʦʣʜʦʙʝʢʦʚ ʠ ʜʨ.]// ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɼʠʩʪʘʥʮʠʦʥʥʳʝ 
ʠ ʥʘʟʝʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠè. -ɹʠʰʢʝʢ: ʆʩ ʆʆ çʂʦʣʣʘʞè, 2014. -ʉ.116-118. 

7. ʄʝʪʦʜ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʢʘʜʘʩʪʨʠʟʘʮʠʠ ʦʧʦʣʟʥʝʡ ʂʳʨʛʳʟʩʪʘʥʘ. ɺ ʢʥ: ʄʦʥʠʪʦʨʠʥʛ ʠ ʧʨʦʛʥʦʟ ʚʦʟʤʦʞʥʦʡ 
ʘʢʪʠʚʠʟʘʮʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ /[ ʐ.ʕ. ʋʩʫʧʘʝʚ, ɹ.ɼ. ʄʦʣʜʦʙʝʢʦʚ, 
ʋ.ɸ. ɸʙʜʳʙʘʯʘʝʚ ʠ ʜʨ.]. -12-ʦʝ ʠʟʜʘʥʠʝ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʜʦʧʦʣʥʝʥʠʷʤʠ. -ɹʠʰʢʝʢ: ʄʏʉ ʂʈ, 2015. -ʉ.654-658. 



45 
 

8. ʄʦʣʜʦʙʝʢʦʚ ɹ.ɼ. ʀɻʅ ʤʦʜʝʣʴ ʠ ʰʢʘʣʘ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʦʪ ʦʧʦʣʟʥʝʡ ʥʘ ʧʨʠʤʝʨʝ ʂʳʨʛʳʟʩʢʦʛʦ ʊʷʥʴ-ʐʘʥʷ / ɹ.ɼ. 

ʄʦʣʜʦʙʝʢʦʚ, ʐ.ʕ. ʋʩʫʧʘʝʚ, ɸ.ɺ. ʄʝʣʝʰʢʦ // ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɼʠʩʪʘʥʮʠʦʥʥʳʝ ʠ 

ʥʘʟʝʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠè. -ɹʠʰʢʝʢ: ʆʩ ʆʆ çʂʦʣʣʘʞè, 2014. -ʉ.183-189. 

9. ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʠ ʦʮʝʥʢʘ ʦʧʦʣʟʥʝʚʳʭ ʨʠʩʢʦʚ ʚ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ʉʫʣʶʢʪʘ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʂʳʨʛʳʟʩʪʘʥʘ /[ʏ.ɸ. 

ʆʨʤʫʢʦʚ, ʋ.ɸ. ɸʙʜʳʙʘʯʘʝʚ, ʕ.ɼ. ʄʘʤʙʝʪʘʣʠʝʚ ʠ ʜʨ.] // ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çɼʠʩʪʘʥʮʠʦʥʥʳʝ ʠ ʥʘʟʝʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ɿʝʤʣʠ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠè. -ɹʠʰʢʝʢ: ʆʩ ʆʆ çʂʦʣʣʘʞè, 2014. -

ʉ.193-195. 

10. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. https://ru.wikipedia.org/wiki/D09ED0BFD0BED0BBD0B7D0B5D0BDD18C#cite_note-1. 

 

ØÚÙÔÞÚÜÔÙÏÔ ÐÔÝÞÌÙÝÔÚÙÔÄ ÎÌ ÜÊÔÓÌØÔÙÔÔ ëÜãÔ ÞÌÞçÜ ÐÌÜ ãÚÙÖßÜãÌÖÔ 
ÛÌÝÞáÌØÔÔ ãßÕÔ ÉÔÜÀÔÓÔÝÞÚÙ 

Ýú÷ô 1994 ðìü ÉôĎôóôýþúù ùÿėþìô íì÷ìùðþìüôùô ôùöôĄúĀô ìĀóì÷ôċþùúöô ċüăĕú,öô ìó ĕôýúíô 
Ąìðôðôċþô úùĕú ðìü Ĕìùÿíô ĔÿøĕÿüĒ 27 ĕìóúü úðìøúù ìó øôùþìėìĕúô āìîĀô ċüăĒ öÿăúùðì Ąÿðì íÿðìùð, 
øÿĄúĕôðì ïìüðôð. Ðìü øôùþìėìô ôøöúùôċþô āìüúíôúîìüô üìîìùðĕúô ċüăĒ óôČðì ìó 300 ùÿėþìĕúô ìĕú÷ôùôĄôù 
ėìüúü ðúüìð. ëüăô Þìþćü ðìü ùìþôĔìô þìĕėôėô ýìĕüúôô þìĔĕôóúþĒ îì øìîüôðô úøĘóôĄ ėìüúü ðúðì Ąÿð. Íìüúô 
ċüăô øìóöÿü ċöăìùð þìîýôĀô ýúāþúüĒ ĕìĔø îì āÿýÿýôċþô üñ÷ñĀ, ôùăÿùôù øúô÷ôô ýìþĕô úù íì ðìýþ úîìüðì Ąÿð. 
Íú ÿýÿ÷ô øôöüúýñõýøôöĒ ýúāþúüô ÿøėôô ċüă íú Čüôô 15 ïñúĀúùĕú óúùðöÿùúùôðì Ąÿðììùð. ÙìþôĔìĕúô ûñĄìöĒ 
ðúôü íì íÿüüôĄô íúýÿüĆìþ íì ðìýþ úîìüðì Ąÿð. ãñùöÿùôĕúô ô÷úîìïôô øúùôþúüôùïĒ îì ïÿóìüúùôðìùô 
øúùôþúüôùïô öúøû÷ñöýĒ óìüÿüìþ ðúüìð. 

Öì÷ôðîúòìĕú: ċüă, þìĕĄôùĕú, āìþìüĕúô ïñú÷úïĒ, ùôĄñíĒ, óúùðöÿùĒ, ïñúĀúù, øôöüúýñõýøôöì, ûüúĀô÷ 
(íÿüôĄĕú), ĔúõôîìóöÿùĒ, øúùôþúüôùï, ïñúüìðúü. 
 

ɼʀʉʊɸʅʎʀʆʅʅʓʁ ʀ ʅɸɿɽʄʅʓʁ ʄʆʅʀʊʆʈʀʅɻ ʆʇʆʃɿʅʗ ʊɸʊʓʈ ɺ ʏʆʅʂʋʈʏɸʂɽ ʏʋʁʉʂʆʁ 

ɺʇɸɼʀʅʓ ʂʓʈɻʓɿʉʊɸʅɸ 

ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʚ 1994 ʛʦʜʫ ʥʘʙʣʶʜʘʣʩʷ ʧʠʢ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ, ʠʟ-ʟʘ ʘʢʪʠʚʥʦʩʪʠ ʢʦʪʦʨʳʭ ʥʘ 

ʶʛʝ ʨʝʩʧʫʙʣʠʢʠ 27 ʪʳʩʷʯ ʯʝʣʦʚʝʢ ʙʳʣʠ ʦʪʩʝʣʝʥʳ ʠʟ ʦʧʦʣʟʥʝʦʧʘʩʥʳʭ ʟʦʥ. ɺ ʟʦʥʝ ʚʦʟʤʦʞʥʦʛʦ ʧʦʨʘʞʝʥʠʷ 

ʦʧʦʣʟʥʝʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʥʘʭʦʜʠʪʩʷ ʙʦʣʝʝ 300 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʀʩʩʣʝʜʦʚʘʥ ʦʧʦʣʟʝʥʴ ʊʘʪʳʨ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʣʝʚʦʛʦ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʛʦ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʦʧʦʣʟʥʷ ʊʘʪʳʨ ʧʦʣʫʯʝʥ ʨʷʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʪʨʦʝʥʠ,̫ ʦʙʲʝʤʘ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʣʴʝʬʘ ʠ ʫʢʣʦʥʦʚ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ. ʄʝʪʦʜʦʤ ʤʠʢʨʦʩʝʡʩʤ ʟʦʥʜʠʨʦʚʘʥʦ ʛʣʫʙʠʥʥʦʝ 

ʩʪʨʦʝʥʠʝ ʦʧʦʣʟʥʷ ʩ ʧʦʤʦʱʴʶ 15 ʛʝʦʬʦʥʦʚ. ʇʦʣʫʯʝʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʩʢʦʨʦʩʪʥʦʤ ʨʘʟʨʝʟʝ. ʊʨʝʙʫʶʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʟʤʝʨʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 
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ʩʤʝʱʝʥʠʷ, ʤʦʥʠʪʦʨʠʥʛ, ʛʝʦʨʘʜʘʨ. 

 

DISTANCE AND GROUND MONITORING OF THE LANDSLINE TATYR IN CHONKURCHAK OF THE 

CHYUYA DROP OF KYRGYZSTAN  

In 1994 the peak of the maximum development of landslides was observed in Kyrgyzstan, due to the activity of which 

in the south of the republic 27 thousand people were resettled from landslide-prone areas. In the area of possible damage by 

landslide processes there are more than 300 settlements. The Tatyr landslide was investigated as a result of field 

reconnaissance and instrumental research. The Tatyr landslide obtained a number of characteristics, structures, volume and 

features of the relief and slopes of its surface. The microseism method is probed by the depth of the landslide using 15 

geophones. Received preliminary data on the velocity section. Additional monitoring measurements and comprehensive 

monitoring are required. 

Key words: landslide, precipitation, georisks, slope, sounding, geophone, microseismic, profiles, displacements, 

monitoring, georadar. 
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ʋɼʂ 551.807:551.763.3 (551.1) 

ʇɸʃɽʆɹʀʆɻɽʆɻʈɸʌʀʏɽʉʂʆɽ ʈɸʁʆʅʀʈʆɺɸʅʀɽ ʇʆɿɼʅɽʄɽʃʆɺʓʍ 

ɹɸʉʉɽʁʅʆɺ ɿɽʄʅʆɻʆ ʐɸʈɸ 
 

ʍʘʢʠʤʦʚ ʌ.ʍ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʆʩʥʦʚʳ ʤʦʨʩʢʦʡ ʧʘʣʝʦʙʠʦʛʝʦʛʨʘʬʠʠ ʙʦʣʝʝ ʚʝʢʘ ʪʦʤʫ ʥʘʟʘʜ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʪʨʫʜʘʤʠ ʄ. 

ʅʝʡʤʘʨʘ. ɺ ʩʚʦʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʷʭ ʦʥ ʦʧʠʨʘʣʩʷ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʶʨʩʢʠʭ ʘʤʤʦʥʠʪʦʚ ɽʚʨʦʧʳ. 

ʅʦʚʳʡ ʠʥʪʝʨʝʩ ʢ ʧʘʣʝʦʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʷʚʠʣʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ 

ʩʚʷʟʠ ʩ ʠʟʫʯʝʥʠʝʤ ɺ. ɸʨʢʘʣʦʤ [3] ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠ ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʥʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʩʪʘʪʢʦʚ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʩʣʝʜʥʠʭ ʙʳʣʠ ʧʨʦʩʣʝʞʝʥʳ ʧʘʣʝʦʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʶʨʩʢʦʛʦ ʧʝʨʠʦʜʘ. ʉʪʠʤʫʣʠʨʫʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʧʘʣʝʦʙʠʦʛʨʘʬʠʠ 

ʦʢʘʟʘʣʠ ʠʜʝʠ ʛʣʦʙʘʣʴʥʦʡ ʪʝʢʪʦʥʠʢʠ ʠ ʫʩʧʝʭʠ ʙʠʦʛʝʦʛʨʘʬʠʠ. ʇʨʠʥʮʠʧʳ, ʤʝʪʦʜʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʘʣʝʦʙʠʦʛʨʘʬʠʠ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʙʦʪʘʭ [5-7, 9-13, 18-19]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʥʦʤʝʥʢʣʘʪʫʨʘ ʙʠʦʭʦʨʠʡ: ʦʙʣʘʩʪʴ, ʧʨʦʚʠʥʮʠʷ 

(ʭʦʪʷ ʥʝʢʦʪʦʨʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʵʪʘ ʠʝʨʘʨʭʠʷ ʧʦʥʠʤʘʝʪʩʷ ʧʦ ï ʨʘʟʥʦʤʫ). ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʧʦʥʠʤʘʥʠʷ ʜʘʥʥʳʭ ʢʘʪʝʛʦʨʠʡ: 

ʆʙʣʘʩʪʴ ï ʵʪʦ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʘʷ ʝʜʠʥʠʮʘ ʧʘʣʝʦʙʠʦʭʦʨʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʚ ʩʪʨʫʢʪʫʨʥʦʤ 

ʧʣʘʥʝ ʢʨʫʧʥʦʡ ʠ ʦʙʰʠʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʧʘʣʝʦʦʢʝʘʥʫ, ʩʠʩʪʝʤʝ ʤʦʨʝʡ). ʆʙʣʘʩʪʴ ʚʳʜʝʣʷʝʪʩʷ ʧʦ 

ʥʘʣʠʯʠʶ ʵʥʜʝʤʠʯʥʳʭ ʩʝʤʝʡʩʪʚ, ʥʘʜʩʝʤʝʡʩʪʚ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʨʦʜʦʚ. ʅʝʢʦʪʦʨʳʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ [7,20] ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʦʙʣʘʩʪʴ ʢʘʢ ʝʜʠʥʠʮʫ, ʧʦʜʯʠʥʝʥʥʫʶ ʧʦʷʩʘʤ. ɺ.ɸ. ʉʦʙʝʮʢʠʡ 

[10] ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʦʙʣʘʩʪʠ ʢʨʦʤʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ. ʇʦʩʢʦʣʴʢʫ ʦʙʣʘʩʪʴ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ, ʙʠʦʪʘ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʩʚʦʡʩʪʚʘʤʠ, ʦʪʣʠʯʘʶʱʠʤʠ ʝʸ ʦʪ ʩʦʩʝʜʥʠʭ 

ʦʙʣʘʩʪʝʡ. 

ʇʨʦʚʠʥʮʠʷ ï ʧʘʣʝʦʙʠʦʭʦʨʠʷ ʧʦʜʯʠʥʝʥʥʘʷ ʧʦ ʨʘʥʛʫ ʦʙʣʘʩʪʠ ʠʣʠ ʩʦʩʪʘʚʣʷʶʱʘʷ ʯʘʩʪʴ 

ʦʙʣʘʩʪʠ. ʕʪʠ ʧʦʥʷʪʠʷ ʧʦʢʘ ʥʝ ʠʤʝʶʪ ʝʜʠʥʦʡ ʪʨʘʢʪʦʚʢʠ ʠ ʨʘʟʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʦʥʠʤʘʶʪʩʷ 

ʧʦïʨʘʟʥʦʤʫ. ʊʘʢ, ʦʜʥʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ [9] ʧʦʜ ʧʨʦʚʠʥʮʠʝʡ ʧʦʥʠʤʘʶʪ ʙʠʦʭʦʨʠʡ, 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʡ ʢʦʤʧʣʝʢʩʦʤ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ ʠ ʧʦʜʚʠʜʦʚ. ɼʨʫʛʘʷ ʛʨʫʧʧʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

mailto:b.anarkulov@caiag.kg
mailto:z.rakhmatilla@caiag.kg
mailto:b.anarkulov@caiag.kg


47 
 

[8, 22] ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʤʦʨʩʢʠʭ ʙʘʩʩʝʡʥʦʚ ʥʘ ʫʨʦʚʥʝ ʧʨʦʚʠʥʮʠʡ ʫʯʠʪʳʚʘʶʪ 

ʭʘʨʘʢʪʝʨʥʳʝ ʨʦʜʳ ʠ ʠʭ ʢʦʤʧʣʝʢʩʳ. ɸ.ɽ. ɸʣʝʢʩʝʝʚʘ [2] ʩʯʠʪʘʝʪ, ʯʪʦ ʧʨʠ ʦʮʝʥʢʝ ʨʘʥʛʦʚ 

ʧʘʣʝʦʙʠʦʛʨʘʬʠʯʝʩʢʠʭ ʪʘʢʩʦʥʦʚ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʩʚʦʝʦʙʨʘʟʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ, 

ʥʝʦʜʠʥʘʢʦʚʳʡ ʫʨʦʚʝʥʴ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʝ ʠʥʪʝʨʚʘʣʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʚʠʥʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʪʘʢʩʦʥʦʚ, ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʵʪʦʡ ʧʘʣʝʦʙʠʦʭʦʨʠʠ, ʭʦʪʷ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚʠʜʳ (ʨʦʜʘ), ʦʙʱʠʝ ʩ 

ʩʦʩʝʜʥʠʤʠ ʧʨʦʚʠʥʮʠʷʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʜ ʧʨʦʚʠʥʮʠʷʤʠ ʘʚʪʦʨʦʤ ʧʦʥʠʤʘʝʪʩʷ ʯʘʩʪʴ ʦʙʣʘʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʩ̫ʷ 

ʩʚʦʝʦʙʨʘʟʠʝʤ ʥʝ ʪʦʣʴʢʦ ʨʦʜʦʚʳʭ, ʥʦ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʚʠʜʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʆʜʥʠʤʠ ʠʟ 

ʭʘʨʘʢʪʝʨʥʳʭ ʩʚʦʡʩʪʚ ʧʨʦʚʠʥʮʠʠ, ʷʚʣʷʶʪʩʷ ʠ ʠʥʳʝ, ʯʝʤ ʚ ʩʤʝʞʥʳʭ ʧʨʦʚʠʥʮʠʷʭ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʩʦʦʪʥʦʰʝʥʠʷ ʨʦʜʦʚʳʭ ʠ ʚʠʜʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʉʧʝʮʠʬʠʢʫ ʙʠʦʪʳ ʧʨʦʚʠʥʮʠʠ ʦʧʨʝʜʝʣʷʝʪ ʥʝ 

ʪʦʣʴʢʦ ʢʣʠʤʘʪ, ʥʦ ʠ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʧʦʟʜʥʝʤ ʤʝʣʫ ʧʘʣʝʦʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʦʙʣʘʩʪʝʡ: ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʡ, ɽʚʨʦʧʝʡʩʢʦʡ, ɸʨʢʪʠʯʝʩʢʦʡ (ɹʦʨʝʘʣʴʥʦ-ɸʪʣʘʥʪʠʯʝʩʢʦʡ), 

ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʠ ʅʦʪʘʣʴʥʦʡ [6]. ɺ ʧʦʟʜʥʝʤʝʣʦʚʫʶ ʵʧʦʭʫ ʘʤʤʦʥʠʪʚr ʙʳʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʦ 

ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʦʙʣʘʩʪʷʭ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ɸʨʢʪʠʯʝʩʢʦʡ. 

ʇʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʤʤʦʥʠʪʦʚ ʚ ʧʦʟʜʥʝʤʝʣʦʚʳʭ 

ʙʠʦʭʦʨʠʷʭ, ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʦʜʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʘʤʝʯʘʥʠʝ. ʇʨʠ ʘʥʘʣʠʟʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʘʤʤʦʥʠʪʦʚ ʫʯʪʝʥʳ ʜʘʥʥʳʝ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚ ʦʩʥʦʚʥʦʤ ʪʝʭ ʪʘʢʩʦʥʦʚ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʝʥʳ ʚ ʧʦʟʜʥʝʤʝʣʦʚʳʭ ʢʦʤʧʣʝʢʩʘʭ ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ ʉʨʝʜʥʝʡ 

ɸʟʠʠ. 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʘʷ ʦʙʣʘʩʪʴ. ɺ ʵʪʫ ʦʙʣʘʩʪʴ ʚʢʣʶʯʝʥʳ ʥʘ ʟʘʧʘʜʝ ʶʞʥʳʝ ʨʘʡʦʥʳ ʉʝʚʝʨʥʦʡ 

ɸʤʝʨʠʢʠ (ʰʪʘʪʳ ɸʨʠʟʦʥʘ, ʅʴʶ-ʄʝʢʩʠʢʘ, ʂʘʣʠʬʦʨʥʠʷ, ʄʝʢʩʠʢʘ) ʩʝʚʝʨʥʳʝ ʨʘʡʦʥʳ ʖʞʥʦʡ 

ɸʤʝʨʠʢʠ (ʉʝʚʝʨʥʳʡ ʇʝʨʫ, ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʘʷ ɹʨʘʟʠʣʠʷ) ʠ ʦʩʪʨʦʚʘ ʂʘʨʠʙʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ɺ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠïʁʞʥʳʝ ʨʘʡʦʥʳ ɽʚʨʦʧʳ, ʉʝʚʝʨʥʘʷ ɸʬʨʠʢʘ, ʂʘʨʧʘʪʳ, ʂʨʳʤ, ɿʘʢʘʚʢʘʟʴʝ, 

ɹʣʠʞʥʠʡ ʠ ʉʨʝʜʥʠʡ ɺʦʩʪʦʢ. ɺʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʡ ʦʙʣʘʩʪʠ ʦʭʚʘʪʳʚʘʣʘ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʉʨʝʜʥʝʡ ɸʟʠʠ, ɸʬʛʘʥʠʩʪʘʥʘ, ʂʘʨʘʢʫʤʦʚ, ʖʞʥʦʛʦ ʊʠʙʝʪʘ, ʀʥʜʠʠ, 

ʀʥʜʦʥʝʟʠʠ. ɼʣʷ ʧʦʟʜʥʝʤʝʣʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʚʦʡʩʪʚʝʥʥʳ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʣʝʜʫʶʱʠʭ ʩʝʤʝʡʩʪʚ. Acanthoceratidae, Placenticeratidae, Collignoniceratidae. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʠʣʦʩʴ ʙʦʣʴʰʠʝ ʨʦʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʘʤʤʦʥʠʪʦʚ. 

ʆʪʜʝʣʴʥʳʝ ʨʦʜʘ ʩʦʩʪʦʷʣʠ ʠʟ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʦʩʦʙʝʡ. ɸʤʤʦʥʠʪʳ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʜʦ 

ʧʦʣʥʦʛʦ ʚʳʤʠʨʘʥʠʷ ʨʘʟʚʠʚʘʣʠʩʴ ʘʚʪʦʭʪʦʥʥʦ. ʕʪʘ ʦʙʣʘʩʪʴ ʙʳʣʘ ʛʣʘʚʥʳʤ ʮʝʥʪʨʦʤ ʨʘʟʚʠʪʠʷ 

ʘʤʤʦʥʠʪʦʚ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʜʠʘʮʠʝʡ. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʤʤʦʥʠʪʦʚ ʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪʯʝʪʣʠʚʦ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʩʣʝʜʫʶʱʠʝ ʧʨʦʚʠʥʮʠʠ: ʄʝʢʩʠʢʘʥʩʢʘʷ (ʩʝʥʦʤʘʥ-ʤʘʘʩʪʨʠʭʪ), 

ɸʧʝʥʥʠʥʩʢʘʷ (ʩʝʥʦʤʘʥ-ʤʘʘʩʪʨʠʭʪ), ɸʣʴʧʠʡʩʢʦ-ʂʘʨʧʘʪʩʢʘʷ (ʩʝʥʦʤʘʥ-ʤʘʘʩʪʨʠʭʪ), ʉʝʚʝʨʦ-

ɸʬʨʠʢʘʥʩʢʘʷ (ʩʝʥʦʤʘʥ-ʤʘʘʩʪʨʠʭʪ), ʂʘʚʢʘʟʩʢʘʷ ʧʨʦʚʠʥʮʠʷ (ʩʝʥʦʤʘʥ-ʤʘʘʩʪʨʠʭʪ), ʀʨʘʥʦ-

ʂʦʧʝʪʜʘʩʢʘʷ (ʩʝʥʦʤʘʥ, ʪʫʨʦʥ, ʢʘʤʧʘʥ-ʤʘʘʩʪʨʠʭʪ) ʠ ʉʨʝʜʥʝʘʟʠʘʪʩʢʘʷ (ʩʝʥʦʤʘʥ-ʤʘʘʩʪʨʠʭʪ). 

ʄʝʢʩʠʢʘʥʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʶʞʥʳʤʠ ʨʘʡʦʥʘʤʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, 

ʂʘʨʠʙʩʢʠʤ ʙʘʩʩʝʡʥʦʤ. ʕʪʘ ʧʨʦʚʠʥʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʘʤʤʦʥʠʪʦʚ ʚ ʪʫʨʦʥʝ, ʢʦʥʴʷʢʝ 

ʠ ʢʘʤʧʘʥʝ, ʢʦʪʦʨʳʝ ʚ ʩʝʥʦʤʘʥʝ, ʩʘʥʪʦʥʝ ʠ ʢʘʤʧʘʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʝʜʥʦ. ʆʩʥʦʚʥʳʤʠ ʨʦʜʘʤʠ, 
ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ ʵʪʫ ʧʨʦʚʠʥʮʠʶ ʚ ʩʝʥʦʤʘʥʝ, ʷʚʣʷʣʠʩʴ-Allocrioceras, Tarrantoceras ʠ ʆrthoceras, 

ʚ ʪʫʨʦʥʝïHerrickeras, Prionocyclus, Psʝudospidoceras, Tragodesmoceras, Nanavacoceras, Mittonia, ʚ 

ʢʦʥʴʷʢʝ-Forresteria, Nicerofoceras, Paralenticeras, ʚ ʩʘʥʪʦʥʝ ï Baculites, Canadoceras, Menabites, 

Metaplacenticeras, ʚ ʢʘʤʧʘʥʝ ï Anaklinoceras, Axoneceras, Parasolenococeras, Jeletskytes, 

Patagioistes.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʘ ʧʨʦʚʠʥʮʠʷ ʚ ʩʝʥʦʤʘʥʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʧʨʠʩʫʪʩʪʚʠʝʤ ʙʦʣʝʝ 90% 

ʨʦʜʦʚ ʷʚʣʷʶʱʠʝʩʷ ʦʙʱʠʤʠ ʩ ɸʧʝʥʥʠʥʩʢʦʡ ʧʨʦʚʠʥʮʠʝʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʝʥʦʤʘʥʩʢʦʛʦ, ʪʫʨʦʥʩʢʠʡ 

ʢʦʤʧʣʝʢʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʘʤʤʦʥʠʪʦʚ ʠʤʝʶʱʠʭ çʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ ʦʙʣʠʢè. 

ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʄʝʢʩʢʘʢʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʚ ʢʦʥʴʷʢʝ ʷʚʣʷʣʦʩʴ ʧʨʠʩʫʪʩʪʚʠʝ 

Collignoniceratidae. ʉʘʥʪʦʥʩʢʠʡ ʢʦʤʧʣʝʢʩ ʘʤʤʦʥʠʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʝʜʥʝʥ. ʂʘʤʧʘʥʩʢʠʡ ʚʝʢ 

ʷʚʣʷʣʩʷ ʚʨʝʤʝʥʝʤ ʰʠʨʦʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʛʨʝʩʩʠʠ ʚ ʧʨʝʜʝʣʳ ʧʨʦʚʠʥʮʠʠ ʠ ʠʤʤʠʛʨʘʮʠʝʡ 
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ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʤʤʦʥʠʪʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʩʝʤʝʡʩʪʚʘ Nostocʝratidae ʠ Scaphitidae. ɺ 

ʤʘʘʩʪʨʠʭʪʝ ʢʦʤʧʣʝʢʩ ʘʤʤʦʥʠʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʩʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʨʝʛʨʝʩʩʠʝʡ ʤʦʨʩʢʠʭ 

ʙʘʩʩʝʡʥʦʚ. 

ɸʧʝʥʠʥʥʩʢʘʷ ʧʨʦʚʠʥʮʠʷ [1] ʚʢʣʶʯʘʝʪ ʪʝʨʨʠʪʦʨʠʶ ʌʨʘʥʮʠʠ, ʢʨʦʤʝ ʝʸ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ, 

ʀʩʧʘʥʠʠ ʠ ʇʦʨʪʫʛʘʣʠʠ. ʆʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʷʜʘ ʨʦʜʦʚ, 

ʧʨʠʜʘʶʱʠʭ ʢʦʤʧʣʝʢʩʫ ʩʚʦʝʦʙʨʘʟʥʳʝ ʯʝʨʪʳ. ʀʟ ʪʘʢʠʭ ʨʦʜʦʚ ʜʣʷ ʩʝʥʦʤʘʥʘ ʤʦʞʥʦ ʫʢʘʟʘʪʴ 

Thomelites, Alternacanthoceras, Mrhliceras, ʪʫʨʦʥʘ-Benulites Metasigaloceras, ʢoʥʴʷʢʘ-Lenticeras, 

Pseudobarroisiceras, ʩʘʥʪʦʥʘ-Bevahites, Muniericeras, ʢʘʤʧʘʥʘ-Menites Praemunieceras, ʤʘʘʩʪʨʠʭʪ 

ï Acanthoscapites. 

ɺ ʪʫʨʦʥʝ ʦʪʤʝʯʘʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʵʪʦʡ ʧʨʦʚʠʥʮʠʠ ʥʘ ʖʞʥʦ-ʌʨʘʥʮʫʟʩʢʫʶ ʠ ʀʩʧʘʥʦ-

ʇʦʨʪʫʛʘʣʴʩʢʠʝ ʯʘʩʪʠ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʡ ʧʨʦʚʠʥʮʠʠ ʷʚʠʣʦʩʴ ʠ ʪʦ, ʯʪʦ ʚ ʵʪʦ 

ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʣ ʰʠʨʦʢʠʡ ʦʙʤʝʥ ʬʘʫʥʘʤʠ, ʥʝ ʪʦʣʴʢʦ ʤʝʞʜʫ ʨʘʡʦʥʘʤʠ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, ʥʦ ʠ 

ʩ ʉʝʚʝʨʦ-ɸʬʨʠʢʘʥʩʢʦʡ ʧʨʦʚʠʥʮʠʝʡ (ʅoplitoides Benulites). 

ɸʣʴʧʠʡʩʢʦ-ʂʘʨʘʧʘʪʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʚʧʝʨʚʳʝ, ʦʭʚʘʪʳʚʘʝʪ ʪʝʨʨʠʪʦʨʠʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ɸʚʩʪʨʠʠ, ɺʝʥʛʨʠʠ, ɿʘʧʘʜʥʦʡ ʈʫʤʳʥʠʠ, ʖʞʥʦʡ ʏʝʭʠʠ ʠ ʉʣʦʚʘʢʠʠ, ʀʪʘʣʠʠ. ɿʜʝʩʴ 

ʦʪʩʫʪʩʪʚʫʶʪ ʨʦʜʳ Allocrioceras, Acompsoceras, Graysonites, Stomohamites ʠʟʚʝʩʪʥʳʝ ʠʟ 

ɸʧʝʥʠʥʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʠ Euomʨhalloceras, Lewesiceras, Tarrantoceras, Vascoceras, 

Proplacenticeras, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʄʝʢʩʠʢʘʥʩʢʦʡ ʧʨʦʚʠʥʮʠʠ. ɺ ʪʫʨʦʥʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʩʷ 

ʘʨʝʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʤʤʦʥʠʪʦʚ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʡ ʧʨʦʚʠʥʮʠʠ ʷʚʣʷʣʦʩʴ 

ʧʨʠʩʫʪʩʪʚʠʝ ʨʦʜʘ Gondovoceras, ʥʝʠʟʚʝʩʪʥʳʝ ʠʟ ʜʨʫʛʠʭ ʧʨʦʚʠʥʮʠʡ. 

ʉʝʚʝʨʦ-ɸʬʨʠʢʘʥʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ʧʨʦʜʚʠʛʘʝʪʩʷ ʫʟʢʦʡ ʧʦʣʦʩʦʡ ʚʜʦʣʴ ʩʝʚʝʨʦ-ʘʬʨʠʢʘʥʩʢʦʛʦ 

ʧʦʙʝʨʝʞʴʷ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ ʠ ʚʢʣʶʯʘʝʪ ʪʝʨʨʠʪʦʨʠʶ ʄʦʨʦʢʢʦ, ɸʣʞʠʨʘ, ʊʫʥʠʩʘ, ʀʟʨʘʠʣʷ, 

ʃʠʚʘʥʘ ʠ ʉʠʨʠʠ. ʆʩʥʦʚʥʳʝ ʢʦʤʧʣʝʢʩʳ ʘʤʤʦʥʠʪʦʚ ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʝʥʦʤʘʥʫ, ʪʫʨʦʥʫ, ʢʘʤʧʘʥʫ, ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʢ ʢʦʥʴʷʢʫ, ʩʘʥʪʦʥʫ, ʤʘʘʩʪʨʠʭʪʫ. ʇʨʦʚʠʥʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʚʦʣʴʥʦ ʙʦʛʘʪʳʤ 

ʢʦʤʧʣʝʢʩʦʤ ʘʤʤʦʥʠʪʦʚ (24 ʨʦʜʘ), ʚ ʦʩʥʦʚʥʦʤ ʤʠʛʨʠʨʦʚʘʚʰʠʤ ʠʟ ʘʢʚʘʪʦʨʠʡ ʖʞʥʦʡ ɽʚʨʦʧʳ. ʇʨʠ 

ʙʦʣʴʰʦʤ ʩʭʦʜʩʪʚʝ ʩ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʧʨʦʚʠʥʮʠʷʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʧʨʦʚʠʥʮʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʠʤ ʢʦʤʧʣʝʢʩʦʤ ʘʤʤʦʥʠʪʦʚ. ʂ ʥʝʤʫ ʦʪʥʦʩʷʪʩʷ ʨʦʜʳ ï Coilopoceras, 

Idiohamites. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʣʠ ʜʣʷ ʥʘʟʚʘʥʥʳʭ ʧʨʦʚʠʥʮʠʡ ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʩʝʤʝʡʩʪʚ Acanthoceratidae, Vascoceratidae, Scaphitidae ʠ Nostoceratidae, ʪʦ ʚ ʉʝʚʝʨʦ-ɸʬʨʠʢʘʥʩʢʦʡ 

ʧʨʦʚʠʥʮʠʠ ʢ ʵʪʠʤ ʩʝʤʝʡʩʪʚʘʤ ʜʦʙʘʚʣʷʶʪʩʷ ʝʱʝ Anisoceratidae, Collignoniceratidae, 

Nostoceratidae, Coilopoceratidae, Hamitidae ʠ Nostoceratidae. 

ʂʘʚʢʘʟʩʢʘʷ ʧʨʦʚʠʥʮʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʚʧʝʨʚʳʝ, ʦʭʚʘʪʳʚʘʝʪ ʂʨʳʤ, ʄʘʣʳʡ ʠ ɹʦʣʴʰʦʡ 

ʂʘʚʢʘʟ, ʉʝʚʝʨʥʳʡ ʂʘʚʢʘʟ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʘʤʤʦʥʠʪʳ ʚ ʩʝʥʦʤʘʥʩʢʠʡ, ʢʘʤʧʘʥʩʢʠʡ ʠ 

ʤʘʘʩʪʨʠʭʪʩʢʠʝ ʚʝʢʘ. ʏʠʩʣʦ ʪʘʢʩʦʥʦʚ ʫʤʝʥʴʰʠʣʦʩʴ ʚ ʪʫʨʦʥʝ ʠ ʢʦʥʴʷʢʝ. ɼʣʷ ʧʨʦʚʠʥʮʠʠ 

ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʨʦʜʳ ʘʤʤʦʥʠʪʦʚ ï Austiniceras, Guerangerias ʠ Pseudotissotia, ʥʝ 

ʚʩʪʨʝʯʝʥʥʳʝ ʚ ʜʨʫʛʠʭ ʧʨʦʚʠʥʮʠʷʭ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʡ ʧʨʦʚʠʥʮʠʠ ʷʚʣʷʝʪʩʷ 

ʘʣʣʦʭʪʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʘʤʤʦʥʠʪʦʚ, ʤʠʛʨʠʨʦʚʘʚʰʠʭ ʠʟ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢ ʟʘʧʘʜʫ ʧʨʦʚʠʥʮʠʡ. 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʘʤʤʦʥʠʪʦʚ ʦʪʤʝʯʘʣʦʩʴ ʚ ʩʝʥʦʤʘʥʝ (13 ʨʦʜʦʚ). ʇʨʠʤʝʨʥʦ ʪʘʢʦʝ ʞʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʩʦʥʦʚ ʦʪʤʝʯʝʥʦ ʚ ʢʘʤʧʘʥʝ (11 ʨʦʜʦʚ). ʆʜʥʘʢʦ ʢʘʤʧʘʥʩʢʠʡ ʢʦʤʧʣʝʢʩ ʠʤʝʝʪ ʙʦʣʝʝ 

ʘʣʣʦʭʪʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʀʨʘʥʦ-ʂʘʧʝʪʜʘʛʩʢʘʷ ʧʨʦʚʠʥʮʠʷ, ʚʳʜʝʣʝʥʥʘʷ ʚʧʝʨʚʳʝ, ʚʢʣʶʯʘʝʪ ʪʝʨʨʠʪʦʨʠʶ ʂʦʧʝʪʜʘʛʘ, 

ɹʘʣʭʘʥ, ʄʘʥʛʳʰʣʘʢʘ, ʉʝʚʝʨʥʦʡ ʯʘʩʪʠ ʀʨʘʥʘ. ɺ ʩʝʥʦʤʘʥʝ ʦʪʤʝʯʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 22 ʨʦʜʦʚ, 
ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʩʝʤʝʡʩʪʚʘʤʠ Acanthoceratidae, Baculitiidae, Hamitidae, Forbesiceratidae ʠ 

Scaphitidae. ʍʘʨʘʢʪʝʨʥʳʤʠ ʨʦʜʘʤʠ ʜʣʷ ʵʪʦʡ ʧʨʦʚʠʥʮʠʠ ʷʚʣʷʣʠʩʴ Karamaites, Kopetdagites ʠ 

Forbesiceras. ʕʪʠ ʨʦʜʘ ʘʤʤʦʥʠʪʦʚ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʚʳʰʝ ʦʧʠʩʘʥʥʳʭ ʧʨʦʚʠʥʮʠʷʭ ʠ ʧʦʵʪʦʤʫ 

ʩʦʩʪʘʚʣʷʶʪ ʩʚʦʝʦʙʨʘʟʥʳʡ ʦʙʣʠʢ ʧʨʦʚʠʥʮʠʠ. 

ɺ ʪʫʨʦʥʩʢʠʡ ʚʝʢ ʧʨʦʠʟʦʰʣʦ ʩʦʢʨʘʱʝʥʠʝ ʘʨʝʘʣʘ ʘʤʤʦʥʠʪʦʚ. ʆʥʠ ʨʝʢʨʘʪʠʣʠ ʩʚʦʸ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʶʞʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʧʨʦʚʠʥʮʠʠ. ɿʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʦʩʴ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ (ʜʦ 6 ʨʦʜʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 22 ʚ ʩʝʥʦʤʘʥʝ). ɺ ʢʘʤʧʘʥʝ, ʤʘʘʩʪʨʠʭʪʝ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʫʨʦʥʦʤ, ʧʨʦʠʟʦʰʣʦ ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ (ʧʦ 

13 ʚ ʢʘʤʧʘʥʝ ʠ ʤʘʘʩʪʨʠʭʪʝ). 

ʉʨʝʜʥʝʘʟʠʘʪʩʢʘʷ ʧʨʦʚʠʥʮʠʷ [4] ʚʢʣʶʯʘʝʪ ʪʝʨʨʠʪʦʨʠʶ ʶʛʦ-ʚʦʩʪʦʢʘ ʉʨʝʜʥʝʡ ɸʟʠʠ, 

ʉʝʚʝʨʥʦʛʦ ɸʬʛʘʥʠʩʪʘʥʘ, ʊʘʨʠʤʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ɺ ʩʝʥʦʤʘʥʝ ʚʳʷʚʣʝʥʦ 13 ʨʦʜʦʚ, ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ 
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ʢʦʪʦʨʳʭ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʘʤ Acanthoceratidae, Anisoceratidae, Baculitidae ʠ Placenticeratidae. 

ʂʦʤʧʣʝʢʩ ʘʤʤʦʥʠʪʦʚ ʵʪʦʡ ʧʨʦʚʠʥʮʠʠ ʩʦʩʪʘʚʣʷʶʪ ʝʜʠʥʦʡ ʮʝʣʦʝ ʧʦ ʩʦʩʪʘʚʫ ʘʢʘʥʪʦʮʝʨʘʪʠʜ ʩ 

ʀʨʘʥʦ-ʂʦʧʝʪʜʘʛʩʢʦʡ ʧʨʦʚʠʥʮʠʝʡ, ʥʦ ʚ ʩʠʣʴʥʦ ʦʙʝʜʥʝʥʠʝʤ ʚʠʜʝ. ɺ ʵʪʦʡ ʧʨʦʚʠʥʮʠʠ ʜʦʚʦʣʴʥʦ 

ʧʳʰʥʳʤ ʨʘʟʚʠʪʠʝʤ ʧʦʣʴʟʦʚʘʣʠʩʴ Jljinites, Mediasiceras, Karamaites, Kopetdagites 

(Placenticertidae). ʀʤʝʥʥʦ ʚ ʵʪʦʡ ʧʨʦʚʠʥʮʠʠ ʧʨʦʠʟʦʰʝʣ ʨʘʩʮʚʝʪ ʠ ʨʘʟʚʠʪʠʝ ʧʣʘʮʝʥʪʠʮʝʨʘʪʠʜ, 

ʢʦʪʦʨʳʝ ʷʚʠʣʘʩʴ ʮʝʥʪʨʦʤ ʨʘʩʩʝʣʝʥʠʷ ʠʭ ʚ ʨʘʟʣʠʯʥʳʝ ʘʢʚʘʪʦʨʠʠ ɿʝʤʥʦʛʦ ʰʘʨʘ. ʊʘʢʩʦʥʦʤʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ (ʊʈ) ʘʤʤʦʥʠʪʦʚ ʝʱʸ ʙʦʣʴʰʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʪʫʨʦʥʩʢʦʤ ʚʝʢʝ. ɺ ʢʦʥʴʷʢʩʢʦʝ, 

ʩʘʥʪʦʥʩʢʦʝ, ʤʘʩʩʪʨʠʭʪʩʢʦʝ ʚʨʝʤʷ ʵʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʝʩʢʦʣʴʢʦ ʫʤʝʥʴʰʘʝʪʩʷ. ɺ ʢʘʤʧʘʥʩʢʦʝ ʚʨʝʤʷ 

ʚʥʦʚʴ ʫʩʠʣʠʚʘʝʪʩʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʘʤʤʦʥʠʪʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ, ʰʠʨʦʢʦʡ 

ʪʨʘʥʩʛʨʝʩʩʠʠ ʩ ʧʨʠʚʥʦʩʦʤ ʝʚʨʦʧʝʡʩʢʠʭ ʠ ʘʤʝʨʠʢʘʥʩʢʠʭ ʨʦʜʦʚ. 

ɽʚʨʦʧʝʡʩʢʘʷ ʦʙʣʘʩʪʴ 

ɺ ʵʪʫ ʦʙʣʘʩʪʴ ʩʣʝʜʫʝʪ ʚʢʣʶʯʠʪʴ ʉʝʚʝʨʥʫʶ ʌʨʘʥʮʠʶ, ʅʠʜʝʨʣʘʥʜʳ, ʩʝʚʝʨ ɻʝʨʤʘʥʠʠ, 

ʖʞʥʫʶ ɸʥʛʣʠʶ, ʖʞʥʫʶ ʐʚʝʮʠʶ, ʉʝʚʝʨʥʫʶ ʇʦʣʴʰʫ ʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʫʶ ʧʣʘʪʬʦʨʤʫ. 

ɼʣʷ ʵʪʦʡ ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʩʝʤʝʡʩʪʚʘ: Acanthoceratidae, Hamitidae, 

Nostoceratidae ʠ ʦʯʝʥʴ ʨʝʜʢʦ, Scaphitidae, Placenticeratidae, Collignoniceratidae. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʘʣʣʦʭʪʦʥʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ ʘʤʤʦʥʠʪʦʚ. 

ʆʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʊʈ ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ. ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚʳʜʝʣʝʥʳ ʜʚʝ 

ʧʨʦʚʠʥʮʠʠ: ʉʝʚʝʨʦ-ɽʚʨʦʧʝʡʩʢʘʷ ʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʘʷ. 

ʇʝʨʚʘʷ ʧʨʦʚʠʥʮʠʷ ʟʘʥʠʤʘʝʪ ʉʝʚʝʨʥʫʶ ʌʨʘʥʮʠʶ, ʅʠʜʝʨʣʘʥʜʳ, ʉʝʚʝʨ ɻʝʨʤʘʥʠʠ, ʖʞʥʫʶ 

ɸʥʛʣʠʶ, ʖʞʥʫʶ ʐʚʝʮʠʶ ʠ ʉʝʚʝʨʥʫʶ ʇʦʣʴʰʫ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʘʤʤʦʥʠʪʦʚ ʚ ʩʝʥʦʤʘʥʝ, ʪʫʨʦʥʝ ʠ ʢʘʤʧʘʥʝ ʠ ʠʭ ʦʙʝʜʥʝʥʥʳʤ ʩʦʩʪʘʚʦʤ ʚ ʢʦʥʴʷʢʝ, ʩʘʥʪʦʥʝ, 

ʤʘʘʩʪʨʠʭʪʝ. 

ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʘʷ ʧʨʦʚʠʥʮʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʘʚʪʦʨʦʤ ʚʧʝʨʚʳʝ, ʟʘʥʠʤʘʝʪ 

ʦʜʥʦʠʤʝʥʥʫʶ ʧʣʘʪʬʦʨʤʫ. ʇʨʦʚʠʥʮʠʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʩʣʘʙʳʤ ʨʘʟʚʠʪʠʝʤ ʘʤʤʦʥʠʪʦʚ ʚ 

ʩʝʥʦʤʘʥʝ (3 ʨʦʜʘ) ʠ ʪʫʨʦʥʝ (4 ʨʦʜʘ). ʅʘʠʙʦʣʴʰʝʝ ʊʈ ʧʘʜʘʝʪ ʥʘ ʢʘʤʧʘʥʩʢʠʡ ʚʝʢ (12 ʨʦʜʦʚ), ʘ ʢ 

ʢʦʥʮʫ ʧʦʟʜʥʝʤʝʣʦʚʦʡ ʵʧʦʭʠ ʦʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʦʩʴ (17 ʨʦʜʦʚ). ɺ ʩʝʥʦʤʘʥʝ ʦʩʥʦʚʥʘʷ ʨʦʣʴ 

ʧʨʠʥʘʜʣʝʞʘʣʘ Acanthoceratidae, ʚ ʪʫʨʦʥʝïCollignoniceratidae, Desmocertidae. ɺ ʢʦʥʴʷʢʝ ʠ ʩʘʥʪʦʥʝ 

ʘʤʤʦʥʠʪʳ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ɺ ʢʘʤʧʘʥʝ ʧʦʷʚʣʠʩʴ ʥʦʚʳʝ ʩʝʤʝʡʩʪʚʘ ï Nostoceratidae, Pachydiscidae, 

Baculitidae, ʥʘʢʦʥʝʮ ʚ ʤʘʘʩʪʨʠʭʪʝ ʧʨʦʜʦʣʞʘʣʦ ʩʫʱʝʩʪʚʦʚʘʪʴ ʩʝʤʝʡʩʪʚʦ Placenticeratidae. 

ʅʦʪʘʣʴʥʘʷ ʦʙʣʘʩʪʴ. ɺ ʵʪʫ ʦʙʣʘʩʪʴ ʩʣʝʜʫʝʪ ʚʢʣʶʯʠʪʴ ɸʬʨʠʢʫ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʝʸ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ, ʖʞʥʫʶ ɸʤʝʨʠʢʫ, ɸʚʩʪʨʘʣʠʶ, ʅʦʚʫʶ ɿʝʣʘʥʜʠʶ.  

ʆʙʣʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʱʠʤʠ ʩʝʤʝʡʩʪʚʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʠ ʜʣʷ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʡ 

ʦʙʣʘʩʪʠ: Acanthoceratidae, Vascoceratidae, Collignoniceratidae, Pachydiscidae ʠ Scaphitidae. ʂʨʦʤʝ 

ʪʦʛʦ, ʪʠʧʠʯʥʳʤʠ ʜʣʷ ʅʦʪʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʝʤʝʡʩʪʚʘ: Baculitidae, Scaphitidae, 

Nostoceratidae ʠ ʨʝʜʢʦ Hamitidae ʠ Pachydiscidae. ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʤʤʦʥʠʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʦʚʠʥʮʠʠ: ʖʞʥʦ-ɸʪʣʘʥʪʠʯʝʩʢʘʷ, ʀʥʜʦ-

ʄʘʜʘʛʘʩʢʘʨʩʢʘʷ, ɸʚʩʪʨʘʣʴʥʘʷ ʠ ʅʦʚʦʟʝʣʘʥʜʩʢʘʷ. 

ʖʞʥʦ-ɸʪʣʘʥʪʠʯʝʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ʦʭʚʘʪʳʚʘʝʪ ʪʝʨʨʠʪʦʨʠʶ, ʚʢʣʶʯʘʶʱʫʶ ʖʞʥʫʶ 

ɸʤʝʨʠʢʫ (ʟʘʧʘʜʥʦʝ ʠ ʚʦʩʪʦʯʥʦʝ ʧʦʙʝʨʝʞʴʝ) ʠ ʟʘʧʘʜʥʦʝ ʧʦʙʝʨʝʞʴʝ ɸʬʨʠʢʠ (ʅʠʛʝʨʠʷ, ʂʘʤʝʨʫʥ, 

ʂʦʥʛʦ, ɸʥʛʦʣʘ, ɻʘʙʦʥ). ʕʪʘ ʧʨʦʚʠʥʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʨʘʟʚʠʪʠʝʤ ʘʤʤʦʥʠʪʦʚ ʚ 

ʪʫʨʦʥʝ ʠ ʠʭ ʩʣʘʙʳʤ ʨʘʟʚʠʪʠʝʤ ʚ ʩʝʥʦʤʘʥʩʢʦʤ, ʢʦʥʴʷʢʩʢʦʤ, ʩʘʥʪʦʥʩʢʦʤ, ʢʘʤʧʘʥʩʢʦʤ ʠ 

ʤʘʘʩʪʨʠʭʪʩʢʠʭ ʚʝʢʘʭ. ɼʣʷ ʩʝʥʦʤʘʥʘ ʭʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʣʦʩʴ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʘʤʤʦʥʠʪʦʚ 
ʩʝʤʝʡʩʪʚʘ Acanthoceratidae (16 ʨʦʜʦʚ) Scaphitidae (3 ʨʦʜʘ). ɼʣʷ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ 

ʝʚʨʦʧʝʡʩʢʠʭ ʬʦʨʤ. ʅʘʦʙʦʨʦʪ, ʚ ʪʫʨʦʥʝ ʧʨʦʠʩʭʦʜʠʣʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʘʤʤʦʥʠʪʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʦʩʣʘʙʣʝʥʠʝ ʨʦʣʠ ʘʢʘʥʪʦʮʝʨʠʘʪʠʜ. ɺ ʢʦʥʴʷʢʝ ʦʩʥʦʚʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʘʣʘ ʩʝʤʝʡʩʪʚʫ 

Collignoniceratidae, ʚ ʢʘʤʧʘʥʝ ï Nostoceratidae, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ Baculitidae, ʠ Pachydiscidae, ʠ 

ʥʘʢʦʥʝʮ, ʚ ʤʘʘʩʪʨʠʭʪʝ ʧʨʦʠʟʦʰʣʦ ʫʛʘʩʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʘʤʤʦʥʠʪʦʚ (5 ʨʦʜʦʚ). 

ʀʥʜʦ-ʄʘʜʘʛʘʩʢʘʨʩʢʘʷ ʧʨʦʚʠʥʮʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʚʧʝʨʚʳʝ, ʚʢʣʶʯʘʝʪ ʘʢʚʘʪʦʨʠʠ ʩʝʚʝʨʥʦʡ ʠ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʀʥʜʠʡʩʢʦʛʦ ʦʢʝʘʥʘ, ʶʞʥʫʶ ʯʘʩʪʴ ʀʥʜʠʠ, ʚʦʩʪʦʯʥʦʝ ʧʦʙʝʨʝʞʴʝ ʠ ʶʛ ɸʬʨʠʢʠ 

(ʉʦʤʘʣʠ, ʊʘʥʟʘʥʠʷ, ʄʦʟʘʤʙʠʢ, ɿʫʣʫʣʝʥʜ) ʠ ʄʘʜʘʛʘʩʢʘʨʘ. ʇʨʦʚʠʥʮʠʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʥʘʣʠʯʠʝʤ ʨʦʜʦʚ Allocrioceras ʠ Vascoceras, Proplacenticeras, Anisoceras, Idiohamites. ɼʣʷ ʩʝʥʦʤʘʥʘ 

ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ Acanthoceratidae (ʙʦʣʝʝ 90% ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʪʘʢʩʦʥʦʚ). ɺ ʪʫʨʦʥʝ ʊʈ ʘʤʤʦʥʠʪʦʚ ʫʩʠʣʠʣʦʩʴ, ʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʦʩʴ ʯʠʩʣʦ ʨʦʜʦʚ 
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ʩʝʤʝʡʩʪʚʘ Acanthoceratidae ʠ ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʨʦʜʦʚ ʩʝʤʝʡʩʪʚʘ Vascoceratidae ʠ 

Collignoniceratidae. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʨʦʜʘ ʪʫʨʦʥʘ ï Pseudojacobites, Nipponites, 

Madagascarites, ʅypanthoceras. ɺ ʢʦʥʴʷʢʝ ʝʱʝ ʙʦʣʴʰʝ ʫʩʠʣʠʚʘʝʪʩʷ ʊʈ ʘʤʤʦʥʠʪʦʚ. ʉʘʥʪʦʥʩʢʦʝ ʠ 

ʢʘʤʧʘʥʩʢʦʝ ʚʨʝʤʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʊʈ, ʥʦ ʘʨʝʘʣʳ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʩʰʠʨʠʣʠʩʴ. 

ɺ ʤʘʘʩʪʨʠʭʪʝ ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʊʈ ʠ ʨʘʩʰʠʨʝʥʠʝ ʘʨʝʘʣʘ ʘʤʤʦʥʠʪʦʚ. 

ɸʚʩʪʨʘʣʴʥʘʷ ʧʨʦʚʠʥʮʠʷ ʦʭʚʘʪʳʚʘʝʪ ʟʘʧʘʜʥʫʶ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʠ ɸʚʩʪʨʘʣʠʠ. 

ʇʨʦʚʠʥʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʘʤʤʦʥʠʪʦʚ ʚ ʩʝʥʦʤʘʥʝ (10 ʨʦʜʦʚ). ɿʥʘʯʠʪʝʣʴʥʦ ʦʙʝʜʥʝʥʳ 

ʢʦʤʧʣʝʢʩʳ ʘʤʤʦʥʠʪʦʚ ʚ ʪʫʨʦʥʝ (2 ʨʦʜʘ), ʩʘʥʪʦʥʝ, ʢʘʤʧʘʥʝ, ʤʘʘʩʪʨʠʭʪʝ (ʧʦ 5 ʨʦʜʦʚ), ʢʦʪʦʨʳʝ 

ʩʦʩʪʦʷʪ ʠʟ ʛʨʫʧʧ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʀʥʜʦ-ʄʘʜʘʛʘʩʢʘʨʩʢʦʡ ʠ ʖʞʥʦïɸʪʣʘʥʪʠʯʝʩʢʦʡ ʧʨʦʚʠʥʮʠʡ. 

ʅʦʚʦʟʝʣʘʥʜʩʢʘʷ ʧʨʦʚʠʥʮʠʷ (ʧʦʜʧʨʦʚʠʥʮʠʷ) ʧʦ [15] ʦʭʚʘʪʳʚʘʝʪ ʅʦʚʫʶ ɿʝʣʘʥʜʠʶ ʠ ʅʦʚʫʶ 

ʂʘʣʝʜʦʥʠʶ. ʇʨʦʚʠʥʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʝʜʥʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʘʤʤʦʥʠʪʦʚ ʚ ʩʝʥʦʤʘʥʝ, 

ʩʘʥʪʦʥʝ ʤʘʘʩʪʨʠʭʪʝ (ʦʪ 2 ʜʦ 5 ʨʦʜʦʚ). 

ʊʠʭʦʦʢʝʘʥʩʢʘʷ ʦʙʣʘʩʪʴ. ʕʪʘ ʦʙʣʘʩʪʴ ʚʢʣʶʯʘʣʘ ʘʢʚʘʪʦʨʠʶ ʊʠʭʦʛʦ ʦʢʝʘʥʘ. ʅʘ ʚʦʩʪʦʢʝ ʠ 

ʟʘʧʘʜʝ ʦʥʘ ʧʨʠʤʳʢʘʣʘ ʢ ɸʟʠʘʪʩʢʦʤʫ ʠ ɸʤʝʨʠʢʘʥʩʢʦʤʫ ʢʦʥʪʠʥʝʥʪʘʤ. ʖʛʦ-ʟʘʧʘʜʥʘʷ ʛʨʘʥʠʮʘ 

ʚʠʜʠʤʦ ʧʨʠʤʳʢʘʣʘ ʢ ʦʩʪʨʦʚʫ ʂʘʣʠʤʘʥʪʘʥ. ʉʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝʡ ʙʳʣ ɹʝʨʠʥʛʝʡʩʢʠʡ ʧʝʨʝʰʝʝʢ, 

ʢʦʪʦʨʳʡ ʦʪʜʝʣʷʣ ʊʠʭʠʡ ʦʢʝʘʥ ʦʪ ʩʝʚʝʨʥʳʭ ʘʢʚʘʪʦʨʠʡ [19-21]. ʕ.ʂʘʫʬʬʤʘʥ [22] ʨʘʡʦʥʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʩʝʚʝʨʥʝʝ ʄʝʢʩʠʢʠ (ʰʪʘʪʳ ʆʨʝʛʦʥ, ɺʘʰʠʥʛʪʦʥ, ɼʘʣʴʥʳʡ ɺʦʩʪʦʢ, ʗʧʦʥʠʷ), 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʉʝʚʝʨʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʧʨʦʚʠʥʮʠʠ. ɸʚʪʦʨ ʩʯʠʪʘʝʪ, ʯʪʦ ʟʘ ʉʝʚʝʨʦ-

ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʧʨʦʚʠʥʮʠʝʡ ʩʣʝʜʫʝʪ ʦʩʪʘʚʠʪʴ ʚʩʝ ʰʪʘʪʳ, ʚʭʦʜʷʱʠʝ ʚʦ ɺʥʫʪʨʝʥʥʠʝ ʨʘʡʦʥʳ ʉʐɸ, 

ʘ ʪʘʢʞʝ ʂʘʥʘʜʫ, ʠ ʠʤʝʥʦʚʘʪʴ ʝʸ ʢʘʢ ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʘʷ ʧʨʦʚʠʥʮʠʷ. ʊʝʨʨʠʪʦʨʠ ʁʗʧʦʥʠʷ ʩʣʝʜʫʝʪ 

ʚʢʣʶʯʠʪʴ ʚ ʗʧʦʥʩʢʫʶ ʧʨʦʚʠʥʮʠʶ. 

ʊʠʭʦʦʢʝʘʥʩʢʘʷ ʦʙʣʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʦʙʱʠʭ ʩʝʤʝʡʩʪʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ: Collignoniceratidae, Vascoceratidae, Scaphitidae, Ptychoceratidae. ʆʩʥʦʚʥʳʤʠ 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʯʝʨʪʘʤʠ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ Acanthoceratidae, Placenticeratidae (ʨʝʜʢʦ), 

Baculitidae, Binneyetidae, Nastoceratidae. ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʦʚʠʥʮʠʠ: 

ʗʧʦʥʩʢʘʷ, ʕʟʦ-ʉʘʭʘʣʠʥʩʢʘʷ, ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʘʷ, ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦ-ʊʠʭʦʦʢʝʘʥʩʢʘʷ, 

ɸʥʜʠʡʩʢʘʷ, ɿʘʧʘʜʥʦ-ɻʨʝʣʘʥʜʩʢʘʷ. 

ʗʧʦʥʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ʚʳʜʝʣʝʥʘ ʘʚʪʦʨʦʤ ʠ ʦʭʚʘʪʳʚʘʝʪ ʪʝʨʨʠʪʦʨʠʶ ʗʧʦʥʠʠ. ʍʘʨʘʢʪʝʨʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʡ ʧʨʦʚʠʥʮʠʠ ʚ ʩʝʥʦʤʘʥʝ ʷʚʣʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʨʦʜʦʚ Graysonites, Metoicoceras, 

Mantelliceras. ʅʘʯʠʥʘʷ ʩ ʪʫʨʦʥʘ ʧʦ ʢʘʤʧʘʥ, ʫʚʝʣʠʯʠʣʦʩʴ ʊʈ ʘʤʤʦʥʠʪʦʚ. ɸʥʘʣʠʟʠʨʫʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ ʚʝʢʘʤ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʪʫʨʦʥʩʢʦʤ ʚʝʢʝ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʘʙʣʘ ʨʦʣʴ 

ʘʢʘʥʪʦʮʝʨʘʪʠʜ. ʆʩʥʦʚʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʵʪʦʤ ʢʦʤʧʣʝʢʩʝ ʧʨʠʦʙʨʝʪʘʶʪ ʩʝʤʝʡʩʪʚʘ Collignoniceratidae, 

Vascoceratidae ʠ Nostoceratidae. ʍʘʨʘʢʪʝʨʥʳʝ ʨʦʜʘ ʪʫʨʦʥʘïMadagascarites, Myramotoceras, 

Reesidites. ɺ ʢʦʥʴʷʢʝ ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʩʝʤʝʡʩʪʚʘ Collignoniceratidae ʠ Nostoceratidae. ʇʦʩʣʝʜʥʠʝ 

ʧʨʦʜʦʣʞʘʣʠ ʛʦʩʧʦʜʩʪʚʦʚʘʪʴ ʚ ʩʘʥʪʦʥʩʢʦʤ ʠ ʢʘʤʧʘʥʩʢʦʤ ʚʝʢʘʭ. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʨʦʜʘʤʠ 

ʜʣʷ ʵʪʠʭ ʷʚʣʷʣʠʩʴ: Cobbanoceras, Parasolenoceras (ʩʘʥʪʦʥʩʢʠʡ ʚʝʢ), Anisoceras, Pseudomenuites, 

Neocrioceras (ʢʘʤʧʘʥʩʢʠʡ ʚʝʢ), Patagioistes, Pravitoceras (ʤʘʘʩʪʨʠʭʪʩʢʠʡ ʚʝʢ). 

ʕʟʦ-ʉʘʭʘʣʠʥʩʢʘʷ ʧʨʦʚʠʥʮʠʷ [15] ʚʢʣʶʯʘʝʪ ʉʘʭʘʣʠʥ ʠ ʂʦʨʷʢʩʢʦʝ ʥʘʛʦʨʴʝ. ʕʪʘ ʧʨʦʚʠʥʮʠʷ ʚ 

ʪʝʯʝʥʠʝ ʧʦʟʜʥʝʤʝʣʦʚʦʡ ʵʧʦʭʠ ʙʳʣʘ ʥʝʫʩʪʦʡʯʠʚʦʡ. ʆʥʘ ʩʫʱʝʩʪʚʦʚʘʣʘ ʚ ʪʫʨʦʥʩʢʦʝ, ʩʘʥʪʦʥ-

ʤʘʘʩʪʨʠʭʪʩʢʦʝ ʚʨʝʤʷ. ʅʘʠʙʦʣʴʰʝʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʦʩʪʠʛʣʦ ʚ ʢʘʤʧʘʥʝ (10 ʨʦʜʦʚ). 

ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʠʭ ʷʨʫʩʦʚ ʭʘʨʘʢʪʝʨʥʦ ʠʭ ʤʝʥʴʰʝʝ ʯʠʩʣʦ (ʪʫʨʦʥï6, ʩʘʥʪʦʥï3, ʤʘʘʩʪʨʠʭʪï2). 

ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʨʦʜʘʤʠ ʵʪʦʡ ʧʨʦʚʠʥʮʠʠ ʷʚʣʷʣʠʩʴ Hourcquia, Sciponoceras, Ampakabites, 
Nipponites (ʪʫʨʦʥ), Pseubeloceras (ʩʘʥʪʦʥ), Ryugasella (ʢʘʤʧʘʥ), Canadoceras, Pachydiscus 

(ʤʘʘʩʪʨʠʭʪ) [14-15]. 

ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʘʷ ʧʨʦʚʠʥʮʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʚʧʝʨʚʳʝ, ʚʢʣʶʯʘʝʪ ʚʥʫʪʨʝʥʥʠʝ ʨʘʡʦʥʳ 

ʉʐɸ ʠ ʂʘʥʘʜʳ. ʇʨʦʚʠʥʮʠʷ ʦʪʣʠʯʘʝʪʩʷ ʯʝʨʝʟʚʳʯʘʡʥʳʤ ʨʘʟʚʠʪʠʝʤ ʘʤʤʦʥʠʪʦʚ ʚʦ ʚʩʝʭ ʚʝʢʘʭ 

ʧʦʟʜʥʝʤʝʣʦʚʦʡ ʵʧʦʭʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʤʘʘʩʪʨʠʭʪʩʢʦʛʦ. ʅʘʠʙʦʣʴʰʝʝ ʊʈ ʘʤʤʦʥʠʪʦʚ ʧʨʠʭʦʜʠʪʩʷ 

ʥʘ ʪʫʨʦʥʩʢʠʡ ʠ ʢʘʤʧʘʥʩʢʠʡ ʚʝʢʘ. ɺ ʢʦʤʧʣʝʢʩʝ ʘʤʤʦʥʠʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʯʘʩʪʠʝ ʧʨʠʥʠʤʘʶʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʝʢʦʚ. ʕʪʦ ï

Collignoniceras, Dunvenganoceras, Vascoceras (ʩʝʥʦʤʘʥ) Baschtubeites, Hoplitoides, Scalarites, 

Collignoniceras, Dunvenganoceras, Tarrantoceras, Worthoceras, Vascoceras (ʩʝʥʦʤʘʥ), Beschtubeites, 

Hoplitoides, Scalarites, Coilopoceras, Metasigaloceras (ʪʫʨʦʥ), Placentiʩeras, Texasia, Clioscaphites 
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(ʢʦʥʴʷʢ), Bevahites, Stantonoceras, Regaanites (ʢʘʤʧʘʥ), Didymoceras, Nostoceras, Glyptoxoceras, 

Ieletskytes (ʤʘʘʩʪʨʠʭʪ). 

ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦ-ʊʠʭʦʦʢʝʘʥʩʢʘʷ ʧʨʦʚʠʥʮʠʷ [12] ʧʨʦʩʪʠʨʘʝʪʩʷ ʧʦ ʟʘʧʘʜʥʦʤʫ ʧʦʙʝʨʝʞʴʶ 

ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʦʪ ɸʣʷʩʢʠ ʜʦ ʂʘʣʠʬʦʨʥʠʠ. ʕʪʘ ʧʨʦʚʠʥʮʠʷ ʩʫʱʝʩʪʚʦʚʘʣʘ ʚ 

ʪʝʯʝʥʠʝ ʪʫʨʦʥʩʢʦʛʦ, ʢʘʤʧʘʥʩʢʦʛʦ ʠ ʤʘʘʩʪʨʠʭʪʩʢʦʛʦ ʚʝʢʦʚ. ɸʤʤʦʥʠʪʳ ʵʪʦʡ ʧʨʦʚʠʥʮʠʠ ʷʚʣʷʣʠʩʴ 

ʠʤʤʠʛʨʘʥʪʘʤʠ ʠʟ ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʦʡ ʧʨʦʚʠʥʮʠʠ. ʕʪʦʤʫ ʚʝʨʦʷʪʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʧʨʦʣʠʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʰʠʨʦʪʝ ʦʩʪʨʦʚ ʂʦʨʦʣʝʚʳ ʐʘʨʣʦʪʳ ʠ ʩʦʝʜʠʥʷʶʱʠʡ ʊʠʭʦʦʢʝʘʥʩʢʦʝ 

ʧʦʙʝʨʝʞʴʝ ʠ ʟʘʧʘʜʥʳʝ ʚʥʫʪʨʝʥʥʠʝ ʨʘʡʦʥʳ ʉʐɸ [15]. ʆʩʥʦʚʥʦʝ ʊʈ ʘʤʤʦʥʠʪʦʚ ʧʨʠʫʨʦʯʝʥʦ ʢ 

ʢʘʤʧʘʥʩʢʦʤʫ ʚʨʝʤʝʥʠ (8 ʨʦʜʦʚ). ʅʝʩʢʦʣʴʢʦ ʦʙʝʜʥʝʥʳ ʢʦʤʧʣʝʢʩʳ ʚ ʪʫʨʦʥʩʢʦʝ ʠ ʤʘʘʩʪʨʠʭʪʩʦʢʝ 

ʚʨʝʤʷ.  

ɸʥʜʠʡʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ʧʨʦʩʪʠʨʘʝʪʩʷ ʧʦ ʟʘʧʘʜʥʦʤʫ ʧʦʙʝʨʝʴʶ ʖʞʥʦʡ ɸʤʝʨʠʢʠ (ʂʦʣʫʤʙʠʷ, 

ʕʢʚʘʜʦʨ, ʇʝʨʫ, ɹʦʣʠʚʠʷ, ʏʠʣʠ, ɸʨʛʝʥʪʠʥʘ). ʇʨʦʚʠʥʮʠʷ ʩʫʱʝʩʪʚʦʚʘʣʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ 

ʧʦʟʜʥʝʤʝʣʦʚʦʡ ʵʧʦʭʠ. ʆʩʥʦʚʥʦʝ ʊʈ ʘʤʤʦʥʠʪʦʚ ʧʨʠʫʨʦʯʝʥʦ ʢ ʪʫʨʦʥʩʢʦʡ (15 ʨʦʜʦʚ) ʠ ʢʦʥʴʷʢʩʢʦʡ 

(13 ʨʦʜʦʚ) ʵʧʦʭʘʤ. ʉʠʣʴʥʦ ʦʙʝʜʥʝʥʳ ʢʦʤʧʣʝʢʩʳ ʩʝʥʦʤʘʥʘ (5 ʨʦʜʦʚ), ʩʘʥʪʦʥʘ (3 ʨʦʜʘ), ʤʘʘʩʪʨʠʭʪʘ 

(6 ʨʦʜʦʚ). ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʨʦʜʘʤʠ ʵʪʦʡ ʧʨʦʚʠʥʮʠʠ ʷʚʣʷʣʠʩʴ, ʚ ʩʝʥʦʤʘʥʝïMetasigaloceras 

Tarrantoceras, ʚ ʪʫʨʦʥʝ ï Bennuites, Pseudomenuites, ʚ ʢʦʥʴʷʢʝ ï Lenticeras, Paraienyceras, 

Pseudobaculites, ʚ ʢʘʦʤʧʘʥʝ ï Gissarites, Phyllopachyceras, ʚ ʤʘʘʩʪʨʠʭʪʝ ï Sʦlenoceras, Tressvillva. 

ɿʘʧʘʜʥʦ-ɻʨʝʥʣʘʥʜʩʢʘʷ ʧʨʦʚʠʥʮʠʷ, ʚʳʜʝʣʝʥʥʘʷ ʚʧʝʨʚʳʝ, ʦʭʚʘʪʳʚʘʝʪ ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ 

ɻʨʝʥʣʘʥʜʠʠ. ʇʨʦʚʠʥʮʠʷ ʩʫʱʝʩʪʚʦʚʘʣʘ ʚ ʪʝʯʝʥʠʝ ʪʫʨʦʥʩʢʦʛʦ, ʢʦʥʴʷʢʩʢʦʛʦ ʠ ʤʘʘʩʪʨʠʭʪʩʢʦʛʦ 

ʚʨʝʤʝʥʠ. ʆʩʥʦʚʥʦʝ ʊʈ ʧʨʠʫʨʦʯʝʥʦ ʢ ʤʘʘʩʪʨʠʭʪʩʢʦʤʫ ʚʝʢʫ (14 ʨʦʜʦʚ). ʉʠʣʴʥʦ ʦʙʝʜʥʝʥʳ 

ʢʦʤʧʣʝʢʩʳ ʘʤʤʦʥʠʪʦʚ ʪʫʨʦʥʘ ʠ ʢʦʥʴʷʢʘ. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʨʦʜʘʤʠ ʵʪʦʡ ʧʨʦʚʠʥʮʠʠ 

ʷʚʣʷʣʠʩʴ ʚ ʪʫʨʦʥʝ ï Scaphites, ʚ ʢʦʥʴʷʢʝ ï Borrisiakoceras, ʤʘʘʩʪʨʠʭʪʝ ï Hoʨloscaphites, Ieletskytes, 

Tressvilva. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʝʝ: 

1. ɺ ʩʝʥʦʤʘʥʝ ʚʦ ʚʩʝʭ ʧʘʣʝʦʙʠʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ ʙʳʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ Acanthoceratidae (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʉʨʝʜʥʝʘʟʠʘʪʩʢʦʡ ʧʨʦʚʠʥʮʠʠ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʡ ʦʙʣʘʩʪʠ). 

ʆʩʥʦʚʥʳʤ ʮʝʥʪʨʦʤ ʟʘʨʦʞʜʝʥʠʷ ʩʝʥʦʤʘʥʩʢʠʭ ʘʢʘʥʪʦʮʝʨʘʪʠʜ ʩʯʠʪʘʝʪʩʷ ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ. 

ʆʪʩʶʜʘ ʥʘʤʝʪʠʣʠʩʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʩʩʝʣʝʥʠʷ ʘʤʤʦʥʠʪʦʚ ʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʫʶ 

ʧʘʣʝʦʙʠʦʛʨʘʬʠʯʝʩʢʫʶ ʦʙʣʘʩʪʴ: ʘ) ʯʝʨʝʟ ʉʝʚʝʨʥʫʶ ɸʬʨʠʢʫ ʚ ʂʘʨʠʙʩʢʦʝ ʤʦʨʝ, ʄʝʢʩʠʢʫ ʠ 

ʂʘʣʠʬʦʨʥʠʶ, ʦʪʢʫʜʘ ʦʥʠ ʧʦʧʘʣʠ ʚ ʗʧʦʥʠʶ; ʙ) ʦʪ ʂʘʙʠʨʩʢʦʛʦ ʤʦʨʷ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʎʝʥʪʨʘʣʴʥʦ-

ɸʤʝʨʠʢʘʥʩʢʠʭ ʧʨʦʣʠʚʦʚ ʚ ʂʦʣʫʤʙʠʶ, ʇʝʨʫ, ʇʘʪʘʛʦʥʠʶ, ʶʞʥʫʶ, ʶʛʦ-ʚʦʩʪʦʯʥʫʶ ʠ ʟʘʧʘʜʥʫʶ ʠ 

ʟʘʧʘʜʥʫʶ ɸʬʨʠʢʫ, ʀʥʜʠʶ ʠ ʉʝʚʝʨʥʳʡ ʀʨʘʥ. ʏʝʨʝʟ ʀʥʜʠʶ ʘʤʤʦʥʠʪʳ ʚʝʨʦʷʪʥʦ ʤʦʛʣʠ 

ʨʘʩʩʝʣʠʪʴʩʷ ʚ ʘʚʩʪʨʘʣʠʡʩʢʠʝ ʙʘʩʩʝʡʥʳ. ʅʘʤʝʯʘʶʪʩʷ ʵʥʜʝʤʠʯʥʳʝ ʮʝʥʪʨʳ ʟʘʨʦʞʜʝʥʠʷ ʘʤʤʦʥʠʪʦʚ, 

ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʕʪʦ ʰʪʘʪʳ ɺʘʡʦʤʠʥʛ, ʄʦʥʪʘʥʘ (ʨʦʜ 

Dunvʝnganoceras), ʂʦʣʦʨʘʜʦ (ʨʦʜ Conlinoceras), ʊʝʭʘʩ (ʨʦʜ Tarrantoceras). ɺʠʜʠʤʦ, ʪʘʢʠʤ ʞʝ 

ʮʝʥʪʨʦʤ ʙʳʣʘ ʉʨʝʜʥʝʘʟʠʘʪʩʢʘʷ ʧʨʦʚʠʥʮʠʷ, ʛʜʝ Acanthoceratidae ʙʳʣʠ ʟʘʤʝʥʝʥʳ ʩʝʤʝʡʩʪʚʦʤ 

Placenticeratidae. ʕʪʘ ʧʨʦʚʠʥʮʠʷ ʩʪʘʙʠʣʴʥʦ ʚʭʦʜʠʣʘ ʚ ʚʦʩʪʦʯʥʫʶ ʦʙʣʘʩʪʴ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ. 

ʀʤʝʥʥʦ ʚ ʵʪʦʡ ʧʨʦʚʠʥʮʠʠ ʧʨʦʠʟʦʰʣʦ ʟʘʨʦʞʜʝʥʠʝ ʧʣʘʮʝʥʪʠʮʝʨʘʪʠʜ, ʦʪʢʫʜʘ ʦʥʠ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʤʠʛʨʠʨʦʚʘʣʠ ʚ ʜʨʫʛʠʝ ʦʙʣʘʩʪʠ ɿʝʤʥʦʛʦ ʰʘʨʘ. ʉʨʝʜʥʝʘʟʠʘʪʩʢʠʝ ʩʦʦʙʱʝʩʪʚʘ ʘʤʤʦʥʠʪʦʚ 

ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʠʛʨʘʮʠʠ ʬʘʫʥ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʰʠʨʦʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. 

ʄʠʛʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʦʢʝʘʥʠʯʝʩʢʠʤʠ ʪʝʯʝʥʠʷʤʠ. ɺʝʨʦʷʪʥʦ ʥʘʤʝʯʘʣʦʩʴ 
ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʝʚʝʨʥʦʛʦ ʧʘʩʩʘʪʥʦʛʦ ʪʝʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʰʣʦ ʩ ʚʦʩʪʦʢʘ ʟʘ ʟʘʧʘʜ ʠ ʙʦʣʝʝ ʶʞʥʦʛʦ 

ʤʝʞʧʘʩʩʘʪʥʦʛʦ ʪʝʯʝʥʠʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ [21]. 

2. ɺ ʪʝʯʝʥʠʝ ʚʩʝʡ ʧʦʟʜʥʝʤʝʣʦʚʦʡ ʵʧʦʭʠ ʘʤʤʦʥʠʪʳ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʘʣʠ ʤʠʛʨʘʮʠʠ ʠʟ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʩʝʚʝʨ ʚ ɽʚʨʦʧʝʡʩʢʫʶ ʦʙʣʘʩʪʴ. ʅʝʦʜʥʦʢʨʘʪʥʦ ʦʥʠ ʧʦʷʚʣʷʣʠʩʴ ʚ 

ʤʝʣʦʚʳʭ ʙʘʩʩʝʡʥʘʭ ɻʝʨʤʘʥʠʠ ʠ ʖʞʥʦʡ ɸʥʛʣʠʠ, ʘ ʚ ʧʦʟʜʥʝʤ ʢʘʤʧʘʥʝ ʧʨʦʥʠʢʣʠ ʜʘʞʝ ʥʘ ʶʛ ʌʝʥʥʦ 

ʉʢʘʥʜʠʥʘʚʠʠ (ʖʞʥʘʷ ʐʚʝʮʠʷ), ʘ ʪʘʢʞʝ ʚ ɹʝʣʴʛʠʶ ʠ ɻʦʣʣʘʥʜʠʶ. ʈʝʜʢʠʝ ʥʘʭʦʜʢʠ ʘʤʤʦʥʠʪʦʚ 

ʠʟʚʝʩʪʥʳ ʠ ʚ ʢʘʤʧʘʥʝ-ʤʘʘʩʪʨʠʭʪʝ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʦʤʳ. ʕʪʠ ʤʠʛʨʘʮʠʠ ʙʳʣʠ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤʠ, ʥʝ ʧʨʠʚʝʜʰʠʤʠ ʢ ʨʘʟʚʠʪʠʶ ʛʨʫʧʧʳ ʥʘ ʥʦʚʳʭ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ. ʇʦʵʪʦʤʫ 

ʪʘʢʠʝ ʢʦʤʧʣʝʢʩʳ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʳ ʢʘʢ ʘʣʣʦʭʪʦʥʥʳʝ. ɺ ʪʝʯʝʥʠʝ ʧʦʟʜʥʝʤʝʣʦʚʦʡ ʵʧʦʭʠ 

ʘʤʤʦʥʠʪʳ ʧʨʦʥʠʢʣʠ ʥʘ ʶʛ ʚ ʅʦʪʘʣʴʥʫʶ ʦʙʣʘʩʪʴ. ʇʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʨʦʜʦʚ ʚ ʪʫʨʦʥʝ (Ezilloella, 
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Ampakabites, Solgarites, Madagascarites), ʤʘʘʩʪʨʠʭʪʝ (Indoschaphites) ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʦʚʳʭ ʵʥʜʝʤʠʯʥʳʭ ʦʯʘʛʦʚ ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʛʨʫʧʧʳ ʦʨʛʘʥʠʟʤʦʚ. 

ʆʩʥʦʚʥʦʡ ʦʙʣʘʩʪʴʶ ʨʘʟʚʠʪʠʷ ʘʤʤʦʥʦʠʜʝʡ ʚ ʧʦʟʜʥʝʤ ʤʝʣʫ ʦʩʪʘʚʘʣʘʩʴ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʘʷ, 

ʦʪʢʫʜʘ ʦʥʠ ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʚ ʨʘʟʣʠʯʥʳʝ ʙʘʩʩʝʡʥʳ ʤʠʨʘ. ʆʜʥʘʢʦ ʥʘʨʷʜʫ ʩ ʵʪʦʡ ʦʙʣʘʩʪʴʶ ʚ 

ʦʪʜʝʣʴʥʳʝ ʚʝʢʘ ʧʦʟʜʥʝʤʝʣʦʚʦʡ ʵʧʦʭʠ ʩʫʱʝʩʪʚʦʚʘʣʠ ʠ ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʮʝʥʪʨʳ ʟʘʨʦʞʜʝʥʠʷ 

ʘʤʤʦʥʦʠʜʝʡ, ʚ ʢʦʪʦʨʳʭ ʧʦʷʚʠʣʠʩʴ ʧʨʦʚʠʥʮʠʘʣʴʥʳʝ ʨʦʜʘ. ɺʘʞʥʝʡʰʠʤʠ ʠʟ ʥʠʭ ʙʳʣʠ ʄʘʜʘʛʘʩʢʘʨ 

ʠ ʗʧʦʥʠʷ. 
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ʇɸʃɽʆɹʀʆɻɽʆɻʈɸʌʀʏɽʉʂʆɽ ʈɸʁʆʅʀʈʆɺɸʅʀɽ ʇʆɿɼʅɽʄɽʃʆɺʓʍ ɹɸʉʉɽʁʅʆɺ ɿɽʄʅʆɻʆ 

ʐɸʈɸ 

ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦʟʜʥʝʤʝʣʦʚʳʭ ʘʤʤʦʥʠʪʦʚ. ʇʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʘʤʤʦʥʠʪʦʚ ʧʦʟʜʥʝʤʝʣʦʚʳʝ ʘʢʚʘʪʦʨʠʠ ɿʝʤʥʦʛʦ ʰʘʨʘ ʦʪʥʝʩʝʥʳ ʢ ʧʘʣʝʦʙʠʦʛʨʘʬʠʯʝʩʢʠʤ ʦʙʣʘʩʪʷʤ: 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʡ, ɽʚʨʦʧʝʡʩʢʦʡ, ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʠ ʅʦʪʘʣʴʥʦʡ. 

ɺ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʦʚʠʥʮʠʠ: ʄʝʢʩʠʢʘʥʩʢʘʷ, ɸʧʝʥʥʠʥʩʢʘʷ, ɸʣʴʧʠʡʩʢʦ-

ʂʘʨʘʪʘʛʩʢʘʷ, ʉʝʚʝʨʦ-ɸʬʨʠʢʘʥʩʢʘʷ, ʀʨʘʥʦ-ʂʦʧʝʪʜʘʛʩʢʘʷ ʠ ʉʨʝʜʥʝʘʟʠʘʪʩʢʘʷ. ɺ ɽʚʨʦʧʝʡʩʢʦʡ ʦʙʣʘʩʪʠ ï ʩʝʚʝʨʦ-

ɽʚʨʦʧʝʡʩʢʘʷ, ʚ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ï ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʘʷ, ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦ-ʊʠʭʦʦʢʝʘʥʩʢʘʷ, ɿʘʧʘʜʥʦ-ɻʨʝʣʘʥʜʩʢʘʷ, 

ʗʧʦʥʩʢʘʷ ʠ ʕʟʦ-ʉʘʭʘʣʠʥʩʢʘʷ, ʚ ʅʦʪʘʣʴʥʦʡ ï ʖʞʥʦ-ɸʪʣʘʥʪʠʯʝʩʢʘʷ, ʀʥʜʦ-ʄʘʜʘʛʘʩʢʘʨʩʢʘʷ, ɸʚʩʪʨʘʣʴʥʘʷ ʠ 

ʅʦʚʦʟʝʣʘʥʜʩʢʘʷ ʧʨʦʚʠʥʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʥʦʡ ʰʘʨ, ʩʪʨʘʪʠʛʨʘʬʠʷ, ʚʝʨʭʥʠʡ ʤʝʣ, ʧʘʣʝʦʙʠʦʛʝʦʛʨʘʬʠʷ, ʦʙʣʘʩʪʠ, ʧʨʦʚʠʥʮʠʠ. 
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The features of the geographical differentiation of Late Cretaceous ammonites are considered. According to the 
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ʆ ɿʆʃʆʊʆʅʆʉʅʆʉʊʀ ʅɽʆɻɽʅʆɺʓʍ ʂʆʅɻʃʆʄɽʈɸʊʆɺ ɼɾɸʈʀ ɼɸʈʀɼɸ 

(ɿɸʇɸɼʅʓʁ ɼɸʈɺɸɿ) 

 

ʌʦʟʠʣʦʚ ɼʞ.ʅ., ɸʣʠʜʦʜʦʚ ɹ.ɸ., ʄʫʥʠʩʘʠ ʄ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʟʦʣʦʪʦʜʦʙʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪ ʚʦʟʨʘʩʪʘʶʱʠʡ 

ʠʥʪʝʨʝʩ ʢ ʨʦʩʩʳʧʥʦʤʫ ʟʦʣʦʪʫ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʵʬʬʝʢʪʠʚʥʳʭ ʠ 

ʤʘʣʦʟʘʪʨʘʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʟʚʣʝʯʝʥʠʷ ʨʦʩʩʳʧʥʦʛʦ ʟʦʣʦʪʘ ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʪʨʘʙʦʪʢʫ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʵʪʦʛʦ ʪʠʧʘ ʢʘʢ ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ. ʋʯʠʪʳʚʘʷ, 

ʯʪʦ ʨʦʩʩʳʧʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʟʦʣʦʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʟʘʧʘʩʘʤʠ, 

ʙʣʠʟ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʨʫʜʥʳʭ ʪʝʣ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʨʦʩʪʦʪʦʡ ʠʟʚʣʝʯʝʥʠʷ ʨʫʜʳ, 

ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʳʤ ʧʦʚʳʰʝʥʥʳʡ ʢ ʥʠʤ ʠʥʪʝʨʝʩ. ʇʨʠ ʵʪʦʤ, ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʦʪʘ (0,2ï1,0 ʛ/ʪ), ʧʨʝʦʙʣʘʜʘʥʠʝ ʤʝʣʢʦʛʦ (ʧʳʣʝʚʘʪʦʛʦ) ʟʦʣʦʪʘ, ʦʪʨʠʮʘʪʝʣʴʥʦ 
ʚʣʠʷʶʱʠʝ ʥʘ ʵʢʦʥʦʤʠʢʫ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʨʦʩʩʳʧʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʷʚʣʷʶʪʩʷ ʢʘʢ ʤʠʥʠʤʫʤ ʵʬʬʝʢʪʠʚʥʳʤʠ. 

ɺ ɿʘʧʘʜʥʦʤ ɼʘʨʚʘʟʝ ʠʤʝʶʪʩʷ ʧʨʠʤʝʨʳ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʦʪʨʘʙʦʪʢʠ ʨʦʩʩʳʧʥʦʛʦ ʟʦʣʦʪʘ 

ʥʘ ʮʝʣʦʤ ʨʷʜʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ: ɺʦʟʛʠʥʘ, ʉʘʨʳʦʙ, ʈʘʚʥʦʫ, ɼʞʘʨʠʜʘʨʠʜʘ ʠ ʜʨ. ʇʨʠ ʵʪʦʤ, ʠʟ ʦʧʳʪʘ 

ʨʘʙʦʪ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʜʦʙʳʯʠ 1 ʛ ʟʦʣʦʪʘ ʠʟ ʨʦʩʩʳʧʥʦʛʦ ʪʠʧʘ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 

20 ʜʦʣʣʘʨʦʚ, ʘ ʧʨʠ ʧʦʜʟʝʤʥʦʤ ʚʳʱʝʣʘʯʠʚʘʥʠʠ ʚ 1,5ï2 ʨʘʟʘ ʚʳʰʝ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʬʘʢʪʳ ʦʜʥʦʟʥʘʯʥʦ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʝʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

ʨʦʩʩʳʧʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʟʦʣʦʪʘ ʜʣʷ ʟʦʣʦʪʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ 

ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ʧʦʠʩʢʠ ʠ ʦʮʝʥʢʫ 

ʦʨʫʜʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʪʠʧʘ [1,2]. 
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ʈʦʩʩʳʧʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɿʘʧʘʜʥʦʛʦ ɼʘʨʚʘʟʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʨʦʩʩʳʧʝʡ, 

ʨʘʟʣʠʯʥʳʭ ʧʦ ʩʚʦʠʤ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʪʠʧʘʤ. ɺ ʠʭ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʧʦʛʨʝʙʝʥʥʘʷ, ʩʦʚʨʝʤʝʥʥʘʷ 

ʜʦʣʠʥʥʘʷ ʠ ʪʝʨʨʘʩʦʚʘʷ ʨʦʩʩʳʧʠ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ. ɼʦʣʠʥʥʘʷ ʨʦʩʩʳʧʴ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʢʦʣʦ 30 

ʢʤ, ʷʚʣʷʶʱʘʷʩʷ ʦʩʥʦʚʥʦʡ ʯʘʩʪʴʶ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʫʞʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʚʳʨʘʙʦʪʘʥʘ. 

ɺ ɿʘʧʘʜʥʦʤ ɼʘʨʚʘʟʝ ʟʦʣʦʪʦ ʜʦʙʳʚʘʣʦʩʴ ʠʟʜʘʚʥʘ. ʆʜʥʘʢʦ, ʦʪʨʘʙʘʪʳʚʘʣʠʩʴ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʪʝʨʨʘʩʦʚʳʝ ʠ ʨʫʩʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ. ʃʠʰʴ ʚ 1932 ʛ. ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʜʘʥʥʳʝ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ 

ʟʦʣʦʪʦʥʦʩʥʦʩʪʴ ʚʝʨʭʥʠʭ ʩʚʠʪ ʥʝʦʛʝʥʘ. ʀʥʞʝʥʝʨ ɸ.ʍʘʨʠʪʦʥʦʚ ʫʢʘʟʘʣ ɸ.ʈ. ɹʫʨʘʯʝʢʫ ʥʘ ʜʨʝʚʥʠʝ 

ʰʪʦʣʴʥʠ (ʩʫʤʯʠ), ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʨʘʚʦʤ ʙʦʨʪʫ ʨ.ʉʘʬʝʜʜʘʨʘ, ʢʦʪʦʨʳʝ ʫʭʦʜʷʪ ʚ ʢʦʨʝʥʥʳʝ 

ʪʨʝʪʠʯʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ. ʕʪʦʪ ʬʘʢʪ ʜʦʣʞʝʥ ʙʳʣ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʟʦʣʦʪʦʥʦʩʥʦʩʪʠ ʧʦʩʣʝʜʥʠʭ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʠʤʝʪʴʩʷ ʫʯʘʩʪʢʠ (ʩʪʨʫʠ) ʩ ʧʨʦʤʳʰʣʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʝʪʘʣʣʘ. ɹr ʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʤʯʠ ʧʨʠʫʨʦʯʝʥʳ ʥʝ ʢ ʥʝʦʛʝʥʦʚʳʤ ʢʦʥʛʣʦʤʝʨʘʪʘʤ, ʘ ʢ ʜʘʰʪʘʢʠʥʩʢʠʤ 

ʜʨʝʚʥʝʯʝʪʚʝʨʪʠʯʥʳʤ ʦʪʣʦʞʝʥʠʷʤ. 

ʇʦʜʦʙʥʳʝ ʷʚʣʝʥʠʷ ʙʳʣʠ ʟʘʤʝʯʝʥʳ ɸ.ʈ. ɹʫʨʘʯʝʢʦʤ ʠ ʚ ʙʘʩʩʝʡʥʝ ɹʘʥʜʠ - ʩʘʨʳʦʙʘ, ʥʠʞʝ 

ʢʠʰʣʘʢʘ ʂʘʨʘʥʘʢ ʠ ʚ ʉʘʨʳʦʙʝ. ʉʫʤʯʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʛʨʫʙʦʚʘʣʫʥʠʩʪʳʤ ʛʦʨʠʟʦʥʪʘʤ, ʢʦʪʦʨʳʝ ʧʦ 

ʩʦʚʨʝʤʝʥʥʦʡ ʩʭʝʤʝ ʨʘʩʯʣʝʥʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʨʘʥʘʢʩʢʦʡ ʩʚʠʪʝ, ʩʯʠʪʘʶʱʝʡʩʷ ʟʦʣʦʪʦʥʦʩʥʦʡ [3]. 

ʉʦʛʣʘʩʥʦ ʚʟʛʣʷʜʘʤ ɺ.ʀ. ʇʦʧʦʚʘ ʤʘʢʩʠʤʫʤ ʟʦʣʦʪʦʥʦʩʥʦʩʪʠ ʚ ʧʦʣʠʟʘʢʩʢʠʭ ʠ ʢʘʨʘʥʘʢʩʢʠʭ 

ʢʦʥʛʣʦʤʝʨʘʪʘʭ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʝʨʭʦʚʴʷ ʨ. ʗʭʩʫ. ʆʧʨʦʙʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʦʚʘʣʫʥʠʩʪʳʝ ʛʦʨʠʟʦʥʪʳ ʚʝʨʭʥʠʭ ʜʚʫʭ ʩʚʠʪ ʥʝʦʛʝʥʘ ʩʦʜʝʨʞʘʪ 

ʟʦʣʦʪʦ, ʧʨʘʚʜʘ, ʚ ʤʘʣʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ɺ ʢʘʨʘʥʘʢʩʢʦʡ ʩʚʠʪʝ ʣʦʪʢʦʚʳʝ ʧʨʦʙʳ ʜʘʶʪ ʪʦʣʴʢʦ ʟʥʘʢʠ 

ʟʦʣʦʪʘ. ɺ ʧʦʣʠʟʘʢʝ ʩʪʦ ʧʷʪʥʘʜʮʘʪʴʶ ʩʝʢʮʠʷʤʠ ɺ.ʀ. ʇʦʧʦʚ ʦʧʨʦʙʦʚʘʣ 41 ʤ ʤʦʱʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ. 

ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʦʪʘ ʦʢʘʟʘʣʦʩʴ 3.6 ʤʛ/ʪ ʠʣʠ 8.4 ʤʛ/ʤ3 ʧʨʦʤʳʪʦʡ ʧʦʨʦʜʳ ʩ ʫʯʝʪʦʤ 

ʚʘʣʫʥʠʩʪʦʩʪʠ ʠ ʦʪ 0.4-33.6 ʤʛ/ʪ ʜʦ 84 ʤʛ/ʤ3 ʚ ʦʪʜʝʣʴʥʳʭ ʩʝʢʮʠʷʭ. ʋʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʩʦʚʧʘʜʘʝʪ ʩ ʢʨʫʧʥʦʚʘʣʫʥʠʩʪʳʤʠ ʧʨʦʩʣʦʡʢʘʤʠ. ʋʯʠʪʳʚʘʷ ʙʦʣʴʰʫʶ ʧʣʦʪʥʦʩʪʴ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʪʦ 

- ʝʩʪʴ ʪʨʫʜʥʦʩʪʴ ʠʭ ʨʘʟʨʘʙʦʪʢʠ, ʥʝʣʴʟʷ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʜʦʙʳʯʫ ʟʦʣʦʪʘ ʩʢʦʣʴ-ʥʠʙʫʜʴ 

ʨʝʥʪʘʙʝʣʴʥʫʶ ʠʟ ʥʝʦʛʝʥʦʚʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ. ʆʜʥʘʢʦ, ʥʘʣʠʯʠʝ ʟʦʣʦʪʘ ʚ ʥʠʭ ʦʧʨʝʜʝʣʷʝʪ 

ʦʙʨʘʟʦʚʘʥʠʝ ʯʝʪʚʝʨʪʠʯʥʳʭ ʨʦʩʩʳʧʝʡ ʚ ʜʦʣʠʥʘʭ ʨʝʢ, ʧʨʦʧʠʣʠʚʘʶʱʠʭ ʵʪʠ ʥʘʢʦʧʣʝʥʠʷ, ʠ ʧʦʪʦʤʫ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʦʠʩʢʦʚʳʤ ʢʨʠʪʝʨʠʝʤ. ʂʘʨʘʥʘʢʩʢʘʷ ʩʚʠʪʘ ʚ ʵʪʠʭ ʤʝʩʪʘʭ ʩʣʫʞʠʪʴ, ʣʠʰʴ ʧʣʦʪʠʢʦʤ. 

ʈʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʞʝ ʵʨʦʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʪʝʨʨʘʩʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʦʙʦʩʥʦʚʘʥʥʦʝ 

ʫʪʚʝʨʞʜʝʥʠʝ, ʢʘʢ ʥʘʤ ʜʫʤʘʝʪʩʷ: ʟʦʣʦʪʦʥʦʩʥʦʩʪʴ ʢʘʨʘʥʘʢʘ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʨʦʩʩʳʧʝʡ 

ʟʘ ʩʯʝʪ ʠʭ ʨʘʟʤʳʚʘ ʚ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʦʪʣʦʞʝʥʠʷʭ. 

ɺʦ-ʧʝʨʚʳʭ, ʚ ʜʦʣʠʥʝ ɹʘʥʜʠ-ʩʘʨʳʦʙʘ ʠʤʝʝʪʩʷ ʨʷʜ ʦʪʨʘʙʦʪʘʥʥʳʭ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ, 

ʦʙʨʘʟʦʚʘʥʥʳʭ ʚʨʝʤʝʥʥʳʤʠ ʙʦʢʦʚʳʤʠ ʧʨʠʪʦʢʘʤʠ, ʨʘʟʤʳʚʘʶʱʠʤʠ ʪʦʣʴʢʦ ʢʘʨʘʥʘʢʩʢʫʶ ʩʚʠʪʫ. ʊʦ 

- ʝʩʪʴ, ʜʦʙʳʚʘʝʤʦʝ ʟʜʝʩʴ ʟʦʣʦʪʦ ʚʳʥʝʩʝʥʦ ʪʦʣʴʢʦ ʥʘ ʂʘʨʘʥʘʢʝ. 

ɺʦ-ʚʪʦʨʳʭ, ʚ ʙʘʩʩʝʡʥʝ ʉʘʨʳʦʙʘ ʚ ʜʦʣʠʥʘʭ ʝʛʦ ʧʨʘʚʳʭ ʧʨʠʪʦʢʦʚ, ʚʨʝʟʘʥʥʳʭ ʚ ʢʘʨʘʥʘʢ 

ʗʭʩʫʡʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ, ʯʪʦ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʣʦʛʦʧʘʜʘʶʱʠʤ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ 

ʛʨʫʙʦʚʘʣʫʥʠʩʪʳʤ ʩʣʦʷʤ ʢʘʨʘʥʘʢʘ ʠʤʝʝʪʩʷ ʩʝʨʠʷ ʦʪʨʘʙʦʪʦʢ. ʆʪʚʘʣʳ ʩʧʫʩʢʘʶʪʩʷ ʢʦʥʫʩʘʤʠ ʚʥʠʟ 

ʦʪ ʧʦʜʦʰʚʳ ʛʨʫʙʦʚʘʣʫʥʠʩʪʦʛʦ ʧʣʘʩʪʘ. ɻʦʣʦʚʳ ʵʪʠʭ ʦʪʚʘʣʦʚ ʪʦʯʥʦ ʩʣʝʜʫʶʪ ʧʘʜʝʥʠʶ ʧʦʜʦʰʚʳ 

ʧʣʘʩʪʘ. ɿʥʘʯʠʪ ʟʜʝʩʴ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʩʘʤʦʛʦ ʢʘʨʘʥʘʢʘ, ʯʪʦ ʥʝ ʚʳʟʳʚʘʝʪ ʥʠʢʘʢʠʭ 

ʩʦʤʥʝʥʠʡ. 

ɺ ʪʨʝʪʴʠʭ, ʟʦʣʦʪʦʥʦʩʥʦʩʪʴ ʨ. ɺʦʟʛʠʥʘ ʩʚʷʟʘʥʘ ʣʠʰʴ ʩ ʣʝʚʳʤʠ ʝʝ ʧʨʠʪʦʢʘʤʠ, ʢʦʪʦʨʳʝ 

ʨʘʟʤʳʚʘʶʪ ʣʠʰʴ ʢʘʨʘʥʘʢʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʗʭʩʫʡʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʩʣʘʛʘʶʱʠʝ ʟʜʝʩʴ ʚʦʜʦʨʘʟʜʝʣ ʠ 
ʶʞʥʳʝ ʩʢʣʦʥʳ ʭʨʝʙʪʘ ʍʦʟʨʝʪʠʰʦ. 

ɺ ʯʝʪʚʝʨʪʳʭ, ʟʦʣʦʪʦʥʦʩʥʦʩʪʴ ʨ. ʈʘʚʥʦʫ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʜʘʥʥʳʤ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʠ ʪʘʢʞʝ ʩʚʷʟʘʥʘ ʩ ʨʘʟʤʳʚʦʤ ʢʘʨʘʥʘʢʘ ʗʭʩʫʡʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʩʣʘʛʘʶʱʝʛʦ 

ʚʦʜʦʨʘʟʜʝʣ ʭʨʝʙʪʘ ʍʦʟʨʝʪʠʰʦ ʠ ʚ ʥʠʢʦʝʡ ʤʝʨʝ ʥʝ ʦʙʷʟʘʥʘ ʨʘʟʤʳʚʫ ʈʘʚʥʦʫʩʢʠʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ. 

ʅʘʢʦʥʝʮ, ʚ ʧʷʪʳʭ, ʚ ʠʩʪʦʢʘʭ ʉʘʬʝʜʜʘʨʳ ʠʤʝʶʪʩʷ ʥʘʮʝʣʦ ʦʪʨʘʙʦʪʘʥʥʳʝ ʜʚʝ ʵʨʦʟʠʦʥʥʦ-

ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʪʝʨʨʘʩʳ, ʘʣʣʶʚʠʡ ʢʦʪʦʨʳʭ ʤʦʛ ʦʙʨʘʟʦʚʘʪʴʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʟʘ ʩʯʝʪ ʨʘʟʤʳʚʘ 

ʢʘʨʘʥʘʢʘ. ɺʩʝ ʵʪʦ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʪʘʚʠʪ ʢʘʨʘʥʘʢʩʢʫʶ ʩʚʠʪʫ ʚ ʦʜʠʥ ʨʷʜ ʩ ʧʦʣʠʟʘʢʩʢʦʡ ʠ 

ʨʘʩʰʠʨʷʝʪ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʣʦʱʘʜʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʨʦʩʩʳʧʝʡ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʢʘʨʘʥʘʢʘ [4, 5]. 

ʈʘʚʥʦʫʩʢʠʝ ʢʦʥʛʣʦʤʝʨʘʪʳ ʥʘʰʠʤʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʚʩʝʛʜʘ ʩʯʠʪʘʣʠʩʴ ʟʦʣʦʪʦʥʦʩʥʳʤʠ. 

ʀʤʝʥʥʦ ʵʪʠʤ ʦʙʲʷʩʥʷʣʦʩʴ ʥʘʣʠʯʠʝ ʟʦʣʦʪʘ ʚ ʨʫʩʣʦʚʳʭ ʠ ʪʝʨʨʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʧʦ ʨʝʢʘʤ ʈʘʚʥʦʫ 

ʠ ʂʘʬʠʨʙʘʯʘ. 
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ʇʦ ʤʥʝʥʠʶ ɺ.ʀ. ʇʦʧʦʚʘ (1936) ʥʝʦʛʝʥʦʚʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ, ʷʚʣʷʶʱʠʝʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʟʦʣʦʪʦʥʦʩʥʦʩʪʠ ʨʘʚʥʦʫʩʢʠʭ ʨʦʩʩʳʧʝʡ, ʥʠ ʚ ʦʜʥʦʡ ʠʟ ʧʨʦʙ ʥʝ ʧʦʢʘʟʘʣʠ ʧʨʠʩʫʪʩʪʚʠʷ 

ʟʦʣʦʪʘ. ʀ ʵʪʦ ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʚ ʨʘʚʥʦʫʩʢʠʭ ʢʦʥʛʣʦʤʝʨʘʪʘʭ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʝʪ 

ʟʦʣʦʪʘ, ʜʘ ʠ ʥʝʦʪʢʫʜʘ ʝʤʫ ʙʳʣʦ ʚ ʥʠʭ ʧʦʧʘʩʪʴ. ʉ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʟʦʣʦʪʘ 

ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʈʘʚʥʦʫ ʠ ʂʘʬʠʨʙʘʯʘ, ʆ.ʂ. ʏʝʜʠʷ ʩʧʝʮʠʘʣʴʥʦ ʧʨʝʜʧʨʠʥʷʣ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ. 

1. ʇʨʝʜʥʘʤʝʨʝʥʥʦ ʦʧʨʦʙʦʚʘʥʥʳʝ ʩʘʠ ʠ ʠʭ ʢʦʥʫʩ r ʚʳʥʦʩʘ, ʣʝʞʘʱʠʝ ʚ ʧʨʝʜʝʣʘʭ 

ʪʦʣʴʢʦ ʨʘʚʥʦʫʩʢʠʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʥʝ ʧʦʢʘʟʘʣʠ ʥʠ ʦʜʥʦʛʦ ʧʨʠ ʟʥʘʢʘ ʟʦʣʦʪʘ. 

2. ɺ ʧʨʘʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʝʢʠ ʈʘʚʥʦʫ ʟʦʣʦʪʦ ʚ ʰʣʠʭʘʭ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ ʩʝʚʝʨʥʦʛʦ 

ʢʦʥʪʘʢʪʘ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʚʝʨʭ ʢ ʠʩʪʦʢʘʤ, ʢʦʪʦʨʳʝ ʧʨʦʧʠʣʠʚʘʶʪ 

ʪʘʚʠʣʴʜʘʨʠʥʩʢʫʶ ʠ ʢʘʨʘʥʘʢʩʢʫʶ ʩʚʠʪʳ ʗʭʩʫʡʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. 

3. ʇʦ ʨ. ʂʘʬʠʨʙʘʯʘ ʟʦʣʦʪʦ ʚ ʰʣʠʭʘʭ ʪʘʢʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 

ʢʦʥʪʘʢʪʘ ʨʘʚʥʦʫʩʢʠʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʢʫʜʘ ʥʝʩʝʪʩʷ ʪʦʞʝ ʩ ʭʨʝʙʪʘ ʍʦʟʨʝʪʠʰʦ. 

4. ɺ ʨʘʡʦʥʝ ʚʝʨʭʥʝʡ ʨʘʟʚʠʣʢʠ ʨ. ʂʘʬʠʨʙʘʯʘ ʠʤʝʝʪʩʷ ʚʳʩʦʢʘʷ ʪʝʨʨʘʩʘ, ʩʣʦʞʝʥʥʘʷ 

ʧʨʦʜʫʢʪʘʤʠ ʧʝʨʝʤʳʚʘ ʥʝʦʛʝʥʘ ʗʭʩʫʡʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʢʦʪʦʨʘʷ ʜʘʝʪ çʟʥʘʢʦʚʦʝè ʟʦʣʦʪʦ ʚ 

ʣʦʪʢʦʚʳʭ ʧʨʦʙʘʭ ʠ ʘʣʣʶʚʠʠ ʢʦʪʦʨʳʡ ʟʥʘʯʠʪʝʣʴʥʦ ʧʝʨʝʤʳʪ ʩʪʘʨʘʪʝʣʷʤʠ. 

ɺʳʜʝʣʝʥʠʝ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʩʚʠʪ ɼʞʘʨʠʜʘʨʠʜʠʥʩʢʠʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʙʳʣʦ ʚʳʟʚʘʥʦ 

ʥʝ ʪʦʣʴʢʦ ʠʭ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ ʥʠʞʥʷʷ ʩʚʠʪʘ 

ʩʦʚʝʨʰʝʥʥʦ ʣʠʰʝʥʘ ʟʦʣʦʪʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʝʨʭʥʷʷ ʷʚʣʷʝʪʩʷ ʟʦʣʦʪʦʥʦʩʥʦʡ, ʧʨʠ ʵʪʦʤ 

ʩʦʩʪʘʚ ʥʠʞʥʝʛʦ ʧʣʦʪʠʢʘ ʩʚʠʪʳ ʩʦʚʝʨʰʝʥʥʦ ʘʥʘʣʦʛʠʯʝʥ ʩʦʩʪʘʚʫ ʨʘʚʥʦʫʩʢʠʭ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ. ɺʩʝ ʧʨʘʚʳʝ ʧʨʠʪʦʢʠ ʨ. ɺʦʟʛʠʥʘ, ʩʪʝʢʘʶʱʠʝ ʩ ʵʪʠʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʥʝ 

ʦʙʥʘʨʫʞʠʚʘʶʪ ʥʠ ʦʜʥʦʛʦ ʧʨʠ ʟʥʘʢʘ ʟʦʣʦʪʘ. ʕʪʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʆ.ʂ ʏʝʜʠʷ, ʥʦ ʠ ʨʘʙʦʪʘʤʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʦʡ ʩʚʠʪʝ ʩʦʚʝʨʰʝʥʥʦ ʥʝʪ 

ʩʣʝʜʦʚ ʜʨʝʚʥʠʭ ʠʣʠ ʩʪʘʨʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ. ʅʘʢʦʥʝʮ, ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʦʢʦʥʯʘʥʠʠ 

ɼʞʘʨʠʜʘʨʠʜʠʥʩʢʠʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʚ ʠʩʪʦʢʘʭ ʨ. ɻʫʥʜʘʨʘ, ʆ.ʂ. ʏʝʜʠʷ (1957) ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʣʦʪʢʦʚʦʝ ʦʧʨʦʙʦʚʘʥʠʝ, ʢʘʢ ʩʘʤʦʡ ʥʠʞʥʝʡ ʩʚʠʪʳ, ʪʘʢ ʠ ʘʣʣʶʚʠʷ ʩʘʝʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʝʝ ʧʨʝʜʝʣʘʭ, ʢʦʪʦʨʦʝ ʪʘʢʞʝ ʥʝ ʜʘʣʦ ʥʠ ʦʜʥʦʛʦ ʧʨʠ ʟʥʘʢʘ ʟʦʣʦʪʘ. ʕʪʦ 

ʧʦʣʦʞʝʥʠʝ ʚʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ, ʝʩʣʠ ʚʩʧʦʤʥʠʪʴ ʩʦʩʪʘʚ ʵʪʦʡ ʩʚʠʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʨʦʜʫʢʪʘʤʠ ʨʘʟʤʳʚʘ ʥʠʞʥʝʧʝʨʤʩʢʠʭ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ. 

ʅʘʯʠʥʘʷ ʩ ʧʦʜʦʰʚʳ ʚʝʨʭʥʝʜʞʘʨʠʜʘʨʠʜʠʥʩʢʦʡ ʩʚʠʪʳ ʠ ʚʳʰʝ, ʢʦʥʛʣʦʤʝʨʘʪʳ 

ʩʦʜʝʨʞʘʪ ʟʦʣʦʪʦ. ʕʪʦ ʚʠʜʥʦ ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʦʪʨʘʙʦʪʦʢ, ʘ ʪʘʢʞʝ ʧʦ ʜʘʥʥʳʤ 

ʦʧʨʦʙʦʚʘʥʠʷ ɺ.ʀ. ʇʦʧʦʚʳʤ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɼʞʘʨʠʜʘʨʘ, ʛʜʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʜʨʝʚʥʠʝ 

ʚʳʨʘʙʦʪʢʠ, ʢʦʪʦʨʳʝ ʧʨʠʫʨʦʯʝʥʳ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʛʦʨʠʟʦʥʪʘʤ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ, 

ʦʩʦʙʝʥʥʦ, ʢ ʠʭ ʧʨʠʧʣʦʪʠʢʦʚʦʡ ʯʘʩʪʠ. ʇʦʩʢʦʣʴʢʫ ʵʪʦʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʩʯʠʪʘʝʪ, ʯʪʦ 

ʧʨʝʦʙʣʘʜʘʶʱʠʡ ʩʥʦʩ ʧʨʦʠʩʭʦʜʠʣ ʩ ʶʛʦ-ʚʦʩʪʦʢʘ (ʙʘʩʩʝʡʥ ʨ. ʂʘʣʘʠʭʫʤʙ), ʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠ 

ʥʘ ʶʛʝ ʵʪʠ ʢʦʥʛʣʦʤʝʨʘʪʳ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʟʦʣʦʪʦʥʦʩʥʦʩʪʴʶ, ʪʘʢ ʢʘʢ ʦʥʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʙʣʠʞʝ ʚʩʝʛʦ ʢ ʧʨʦʚʠʥʮʠʠ ʩʥʦʩʘ. ʋʚʣʝʯʝʥʠʝ ʟʦʣʦʪʦʥʦʩʥʦʩʪʠ ʥʝʦʛʝʥʦʚʳʭ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚ 1931-34 ʛʛ. ʫʚʦʜʠʣʦ ʧʦʠʩʢ ʠ ʦʪ ʨʳʭʣʳʭ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʪʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʩ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ, ʥʝʩʦʤʥʝʥʥʦ ʟʘʩʣʫʞʠʚʘʶʪ ʙʦʣʴʰʦʛʦ 

ʚʥʠʤʘʥʠʷ [6,7]. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ: 

1. ɿʦʣʦʪʦʥʦʩʥʳʤʠ ʩʚʠʪʘʤʠ ʩʨʝʜʠ ʥʝʦʛʝʥʦʚʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʷʚʣʷʶʪʩʷ ʧʦʣʠʟʘʢʩʢʘʷ, 

ʢʘʨʘʥʘʢʩʢʘʷ, ʚʝʨʭʥʝʜʞʘʨʠʜʘʨʠʥʜʠʥʩʢʘʷ ʠ ʩʣʘʥʮʝʚʘʷ ʩʚʠʪʳ. 

2. ʅʝʩʦʜʝʨʞʘʱʠʤʠ ʟʦʣʦʪʘ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʥʠʞʥʝ ï ʠ ʚʝʨʭʥʝʨʘʚʥʦʫʩʢʠʝ ʩʚʠʪʳ ʠ 

ʥʠʞʥʝʜʞʘʨʠʜʘʨʠʜʠʥʩʢʫʶ ʩʚʠʪʫ. ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʟʦʣʦʪʘ ʥʝ ʩʦʜʝʨʞʘʪ ʪʘʢʞʝ 

ʭʠʥʛʦʫʩʢʘʷ ʠ ʢʠʨʧʠʯʥʘʷ ʩʚʠʪʳ, ʩʣʦʞʝʥʥʳʝ ʚ ʦʙʱʝʤ ʤʝʣʢʦʦʙʣʦʤʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʤʝʟʦʟʦʡʩʢʠʭ ʠ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʧʦʨʦʜ. 
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ÚÔÐ ÍÌ ÞÔ××ÚÐÚÜÔÔ ÖÚÙÏ×ÚØÑÜÌÞÇÚÔ ÐÌÎÜÌÔ ÙÑÚÏÑÙÔ ÆÌÜÔ ÐÌÜÔÐÌ (ÐÌÜÎÚÓÔ 
ÀÌÜÍÄ) 

Üñóìöúùĕúô Ðìüîúóô ÀìüíĒ øìĔøĘĆô ûìõðúôĄúþô ùìøÿðĕúô ïÿùúïÿùô ïñúøúüĀú÷úïĒ øñíúĄìùð. Íì 
ýîôþìĕúô þô÷÷úðúüô öúùï÷úøñüìþĕúô ðìîüìô ùñúïñù þìĕĄúùôĕúô ýîôþìĕúô ûú÷ôóìö, öìüìùìö, Ĕìüôðìüôðìô 
íú÷ú îì ïô÷ýìùïĒ øìüíÿþ øñíúĄìùð. Çìøăÿù öìøíìĎì÷ ìó þô÷÷ú ýîôþìĕúô āôùïúí, Ĕìüôðìüôðìô ûúČù îì 
āôĄþýìùïôüú ėìõð öìüðìù øÿøöôù ìýþ, öô ìó øìîúðĕúô øìõðìûúüìô þìĕĄôùĒ ôíúüìþ íÿðì, øìùíìĆô úùĕúüú 
Ĕôùýĕúô ðìîüìĕúô øñóúóúĊ ûì÷ñúóúõô íú÷ú þìĄöô÷ øñùìøúċùð. 

Öì÷ôðîúòìĕú: öúùï÷úøñüìþĕúô Ĕìüôðìüôðì, ûúĄāÿüðìĕúô þô÷÷úðúü, ýîôþìô ûú÷ôóìö, þñüüìýìĕú, ýîôþìô 
öìüìùìö, ĕìîóì, öúùï÷úøñüìþĕúô ùñúïñù, þìĕĄôùĕú. 

 
ʆ ɿʆʃʆʊʆʅʆʉʅʆʉʊʀ ʅɽʆɻɽʅʆɺʓʍ ʂʆʅɻʃʆʄɽʈɸʊʆɺ ɼɾɸʈʀ ɼɸʈʀɼɸ (ɿɸʇɸɼʅʓʁ ɼɸʈɺɸɿ) 

ʈʦʩʩʳʧʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɿʘʧʘʜʥʦʛʦ ɼʘʨʚʘʟʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʦʤʧʣʝʢʩ ʨʦʩʩʳʧʝʡ, ʨʘʟʣʠʯʥʳʭ ʧʦ ʩʚʦʠʤ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʪʠʧʘʤ. ɿʦʣʦʪʦʥʦʩʥʳʤʠ ʩʚʠʪʘʤʠ ʩʨʝʜʠ ʥʝʦʛʝʥʦʚʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʷʚʣʷʶʪʩʷ ʧʦʣʠʟʘʢʩʢʘʷ, 

ʢʘʨʘʥʘʢʩʢʘʷ, ʚʝʨʭʥʝʜʞʘʨʠʜʘʨʠʥʩʢʘʷ ʠ ʩʣʘʥʮʝʚʘʷ ʩʚʠʪʳ. ʅʝʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʥʘ ʟʦʣʦʪʦ ʷʚʣʷʶʪʩʷ ʭʠʥʛʦʫʩʢʘʷ, 

ʥʠʞʥʝʜʞʘʨʠʜʘʨʠʥʩʢʘʷ ʠ ʢʠʨʧʠʯʥʘʷ ʩʚʠʪʳ, ʩʣʦʞʝʥʥʳʝ ʤʝʣʢʦʦʙʣʦʤʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʟʦʟʦʡʩʢʠʝ ʠ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʧʦʨʦʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼʞʘʨʠʜʘʨʠʜʠʥʩʢʠʝ ʢʦʥʛʣʦʤʝʨʘʪʳ, ʧʦʣʠʟʘʢʩʢʘʷ ʩʚʠʪʘ, ʟʦʣʦʪʦʥʦʩʥʳʝ ʨʦʩʩʳʧʠ ʪʝʨʨʘʩʦʚʳʝ, 

ʢʘʨʘʥʘʢʩʢʘʷ ʩʚʠʪʘ, ʙʘʩʩʝʡʥ, ʥʝʦʛʝʥʦʚʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ, ʦʪʣʦʞʝʥʠʷ. 

 

ABOUT THEGLD -BEARING NEOGENE CONGLOMERATES OF  DZHARI DARIDA ( WESTERN DARVAZ )  

Placer deposits of Western Darvaz represent a complex of placers, different in their geomorphological types. The 

gold-bearing suites among the Neogene conglomerates are the Polizak, Kara-Nak, Upper-Caradarin and Shale Formations. 

Unpromising for gold are the Khingou, Lower Karadar and brick suites, composed of fine-fragmented material, the source 

of which are mainly Mesozoic an Upper. Paleozoic rocks. 

Key words: Jaridaridinsky conglomerates, Polizak suite, gold-bearing placers terraced, Kara-Nak suite, basin, 

Neogene conglomerates, sediments. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: ʌʦʟʠʣʦʚ ɼʞʠʚʦʥʰʦ ʅʫʨʦʚʠʯ ï ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʤʠʥʝʨʘʣʦʛʠʠ ʠ ʧʝʪʨʦʛʨʘʬʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ. ɸʜʨʝʩ: 734025, ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ ʛ.ɼʫʰʘʥʙʝ 

ʧʨʦʩʧʝʢʪ ʈʫʜʘʢʠ 17. E-mail: fozilov.tj @mail.ru . ʊʝʣʝʬʦʥ: (+992) 988-37-82-82 

ɸʣʠʜʦʜʦʚ ɹʘʭʰʠʜʦʜ ɸʣʠʜʦʜʦʚʠʯ ï ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʤʠʥʝʨʘʣʦʛʠʠ ʠ 

ʧʝʪʨʦʛʨʘʬʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ. ɸʜʨʝʩ: 734025, ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ, ʛ. ɼʫʰʘʥʙʝ ʧʨʦʩʧʝʢʪ ʈʫʜʘʢʠ 17. 

E-mail: aliba05@mail.ru . ʊʝʣʝʬʦʥ: (+992) 935-83-28-54 
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ʄʫʥʠʩʘʠ ʄʠʨʟʦʤʘʤʘʜ ï ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʤʠʥʝʨʘʣʦʛʠʠ ʠ ʧʝʪʨʦʛʨʘʬʠʠ 
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ʇɽʈɺʓʁ ʆʇʓʊ ɸʅɸʃʀɿɸ ʄʍʆɺ ʂɸʂ ɹʀʆʄʆʅʀʊʆʈʆɺ ʅɸ ʊɽʈʀʊʆʈʀʀ 

ʈɽʉʇʋɹʃʀʂʀ ʊɸɼɾʀʂʀʉʊɸʅ 

 

ɸʙʜʫʩʘʤʘʜʟʦʜʘ ɼ., ɸʙʜʫʰʫʢʫʨʦʚ ɼ.ɸ., ʌʨʦʥʪʘʩʴʝʚʘ ʄ.ɺ. 

ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ɸʅ ʈʊ, 

ʃʘʙʦʨʘʪʦʨʠʷ ʥʝʡʪʨʦʥʥʦʡ ʬʠʟʠʢʠ ʠʤ. ʌʨʘʥʢʘ ʆʙʲʝʜʠʥʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʷʜʝʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛ.ɼʫʙʥʘ, ʄʦʩʢ. ʦʙʣ. ʈʌ 

 

ʄʭʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤ 

ʤʦʥʠʪʦʨʠʥʛʝ. ʄʦʭ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʙʠʦʠʥʜʠʢʘʪʦʨʦʤ (ʙʠʦʤʘʨʢʝʨʦʤ), ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠʣʠ ʟʘʩʫʭʫ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʯʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʚʦʢʨʫʛ ʥʝʛʦ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʦʥ ʤʝʥʷʝʪ ʩʚʦʶ ʬʦʨʤʫ ʠ ʪʦʣʱʠʥʫ ʠʣʠ ʤʦʞʝʪ 

ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʥʫʪʴ [1-2]. 

ʆʙʨʘʟʫʶʱʠʝ ʢʦʚʨʳ ʤʭʠ ʥʝ ʠʤʝʶʪ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʧʦʛʣʦʱʘʶʪ ʧʠʪʘʪʝʣʴʥʳʝ ʠ 

ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʘʪʤʦʩʬʝʨʳ. ʀʤʝʥʥʦ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʦʥʠ ʩʪʘʣʠ 

ʧʦʜʭʦʜʷʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʠ ʚʨʝʤʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʞʜʝʥʠʡ (UNECE ICP Vegetation). ʇʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʨʘʤʢʘʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʭʦʚ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʦʪʥʦʩʷʪʩʷ ʢ 2016/2017 ʛʦʜʫ, ʢʦʛʜʘ ʊʘʜʞʠʢʠʩʪʘʥ ʚʧʝʨʚʳʝ 

ʧʨʠʩʦʝʜʠʥʠʣʩʷ ʢ ɽʚʨʦʧʝʡʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʭʦʚ ʚ ʨʘʤʢʘʭ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʦʚʤʝʩʪʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʧʦ ʚʦʟʜʝʡʩʪʚʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʧʦ ʧʨʦʛʨʘʤʤʝ UNECEICPVegetation. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʨʘʤʢʘʭ ʉʦʛʣʘʰʝʥʠʷ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʤʝʞʜʫ ʀʥʩʪʠʪʫʪʦʤ 

ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ ʉʝʢʪʦʨʦʤ 

ʥʝʡʪʨʦʥʥʦ-ʘʢʪʠʚʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʃʘʙʦʨʘʪʦʨʠʠ ʥʝʡʪʨʦʥʥʦʡ 

ʬʠʟʠʢʠ ʠʤ. ʌʨʘʥʢʘ ʆʀʗʀ.  

ɺ ʢʘʞʜʦʡ ʪʦʯʢʝ ʦʪʙʦʨʘ ʧʨʦʙ ʦʪʙʠʨʘʣʠ 5-10 ʦʙʨʘʟʮʦʚ ʤʭʦʚ ʩ ʧʣʦʱʘʜʠ 50ʭ50 ʤ2 ʠ ʩʤʝʰʠʚʘʣʠ 

ʚ ʦʜʥʫ. ʇʦʩʣʝ ʫʜʘʣʝʥʠʷ ʯʫʞʝʨʦʜʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʙʨʘʟʮʳ ʚʳʩʫʰʠʚʘʣʠʩʴ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 30-35Áʉ. ɹʦʣʝʝ ʩʚʝʞʠʝ ʩʝʛʤʝʥʪʳ ʤʭʦʚ ʠʟ ʨʦʜʘ çHylocomiumsplendensè ʦʪʙʠʨʘʣʠʩʴ 

ʜʣʷ ʥʝʡʪʨʦʥʥʦ-ʘʢʪʠʚʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ (ʅɸɸ). 

ʆʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʚʦʟʥʠʢʣʠ ʩ ʦʪʙʦʨʦʤ ʧʨʦʙ (ʤʭʦʚ), ʪʘʢ ʢʘʢ ʊʘʜʞʠʢʠʩʪʘʥ 

ʨʘʩʧʦʣʦʞʝʥ ʚ ʘʨʠʜʥʦʡ ʟʦʥʝ ʠ ʤʭʠ ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʥʘ ʚʳʩʦʪʘʭ ʩʚʳʰʝ 1200 ʤ, ʚ ʭʦʨʦʰʦ 

ʫʚʣʘʞʥʝʥʥʳʭ ʤʝʩʪʘʭ ʨʷʜʦʤ ʩ ʨʦʜʥʠʢʘʤʠ, ʪʘʙʣʠʮʘ ʠ ʨʠʩ. 1. 
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ʊʘʙʣʠʮʘ 1. ʊʦʯʢʠ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ, ʠʭ ʢʦʦʨʜʠʥʘʪʳ ʠ ʚʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 

Table 1. Sampling points, their coordinates and height above sea level 

ʆʙʨʘʟʮʳ ʊʦʯʢʠ ʦʪʙʦʨʘ 
ʂʦʦʨʜʠʥʘʪʳ 

ɺʳʩʦʪʘ, ʤ 
ʐʠʨʦʪʘ ɼʦʣʛʦʪʘ 

S1 ɿʠʜʜʠ 39.065222 68.848861 2360 

S2 ʄʘʡʭʫʨʘ 39.052556 68.724139 2029 

S3 ʉʠʦʤʘ 38.971110 68.741299 1677 

S4 ʉʘʨʙʦ 38.764147 69.364256 1256 

S5 ʆʜʞʫʢ 1 (ɺʘʨʟʦʙ) 38.774667 68.858694 1319 

S6 ʆʜʞʫʢ 2 38.775444 68.878222 1434 

S7 ʈʦʛʫʥʠ ɹʦʣʦ (ɺʘʭʰ) 38.745056 69.926889 1726 

S8 ʀʩʢʘʥʜʝʨʢʫʣʴ 1 (ʟʤʝʠʥʦʝ ʦʟʝʨʦ) 38.097694 68.083333 2356 

S9 ʀʩʢʘʥʜʝʨʢʫʣʴ 2 (ʥʘʯʘʣʦ ʦʟʝʨʘ) 39.055056 68.333333 2212 

S10 ʆʙʠ ʍʫʠʰ (ɸʡʥʠ ʨ-ʦʥ) 39.212889 68.533333 1638 

S11 ʆʩʪʦʥʘʢ (ʉʪʘʨʘʷ ʄʘʪʯʘ) 39.401111 69.001528 1792 

S12 ʊʦʤʠʥ (ʉʪʘʨʘʷ ʄʘʪʯʘ) 39.3895 68.644306 1509 

S13 ʆʙʠ ʐʦʭʥʫʰ (ɸʡʥʠ ʨ-ʦʥ) 39.457694 68.410694 1360 

S14 ɸʨʪʫʯ (ɸʣʴʧʣʘʛʝʨʴ) 39.275389 68.142139 2166 

S15 ɻʫʤʘʩʪ (ɺʘʥʜʞ) 38.637417 71.929722 2097 

S16 ʇʦʰʪʭʘʨʚ (ɺʘʥʜʞ) 38.401028 71.147917 1458 

S17 ʉʘʥʛʝʚʥ (ɺʘʥʜʞ) 38.416028 70.715028 1256 

S18 ʂʘʨʘʪʘʛ 38.738222 68.35825 1275 

S19 ʍʦʥʘʢʦʠ ɹʦʣʦ 38.741194 68.61775 1465 

S20 ʃʫʯʦʙʠ ɹʦʣʦ 38.715667 68.696944 1340 

S21 ʍʘʨʘʥʛʦʥʠ ɹʦʣʦ 38.676361 68.883333 1605 

 

ʅɸɸ ʧʨʦʚʦʜʠʣʠ ʥʘ ʨʝʘʢʪʦʨʝ ʀɹʈ-2 ʆʀʗʀ ʛ. ɼʫʙʥʘ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʥʘʜ ʢʘʯʝʩʪʚʦʤ ʘʥʘʣʠʟʦʚ 

ʦʙʣʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʩʨʘʚʥʠʚʘʣʠ ʩ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʵʪʘʣʦʥʘʤʠ ï ʣʠʩʪʴʷ ʧʦʤʠʜʦʨʘ, 

ʩʦʩʥʦʚʳʝ ʠʛʣʳ, ʧʝʨʩʠʢʦʚʳʝ ʣʠʩʪʴʷ, ʦʙʨʘʟʮʳ ʫʛʣʷ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʄɸɻɸʊʕ, ɺʝʥʘ). 

 

ʈʠʩ. 1. ʂʘʨʪʘ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ 

Fig. 1. Sampling map 

 
 

ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ (ʤʛ/ʢʛ) ʦʙʥʘʨʫʞʝʥʳ ʜʣʷ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ Al, Fe, Ti ʠ Mn 

(ʨʠʩ. 2). ɺʦ ʚʩʝʭ ʪʦʯʢʘʭ ʦʪʙʦʨʘ ʧʨʦʙ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 2680-34300, 1260-21500, 35,7-620 

ʠ 159-2580 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʜʦʙʥʳʝ ʟʥʘʯʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʨʝʛʠʦʥʦʚ. 

ʆʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʩʚʷʟʘʥʦ ʩ ʣʸʩʩʦʚʳʤ ʧʦʯʚʘʤʠ, ʦʙʨʘʟʦʚʘʥʥʳʤʠ ʚʦ ʚʨʝʤʷ 

ʧʳʣʝʚʳʭ ʙʫʨʴ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʛʣʠʥʦʟʝʤʩʦʜʝʨʞʘʱʠʭ ʤʠʥʝʨʘʣʦʚ - ʙʦʢʩʠʪʦʚ, ʘʣʫʥʠʪʦʚ ʠ 
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ʥʝʬʝʣʠʥʦʚʳʭ ʩʠʝʥʠʪʦʚ, ʢʦʪʦʨʳʝ ʠʟʚʝʩʪʥʳ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ (ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ Al2O3 ʚ ʵʪʠʭ 

ʤʠʥʝʨʘʣʘʭ ʜʦʭʦʜʠʪ ʜʦ 30%). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʊʘʜʞʠʢʠʩʪʘʥʝ ʠʤʝʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʝʣʠʥʦʚʳʭ ʩʠʝʥʠʪʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʛʣʠʥʦʟʝʤʘ (ʛʣʠʥʳ) ʚ ʢʨʫʧʥʳʭ ʥʝʬʝʣʠʥʦʚʳʭ 

ʩʠʝʥʠʪʘʭ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 22%. ʊʘʢʞʝ ʠʤʝʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʝʣʝʟʥʦʡ ʨʫʜʳ ʚ 

ʬʦʨʤʝ ʤʘʛʥʝʪʠʪʦʚ (ʤʘʛʥʝʪʠʪʦʚʘʷ ʨʫʜʘ ʍʘʨʘʥʛʦʥʘ). ɺʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ Ti ʠ Mn, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʩʠʝʥʠʪʘʤʠ ʠ ʢʘʨʙʦʥʘʪʘʤʠ. 
 

ʈʠʩ.2. ʂʦʥʮʝʥʪʨʘʮʠʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʦʪʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʘʭ 

Fig.2. Concentrations of macroelements in selected samples 

 
 

ɹʦʣʴʰʘʷ ʨʘʟʥʠʮʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ Zn, V, Cr, Cu, Ni, As, Pb, Co, Cd, Sb, Hg, W, 

Mo ʠ Se ʚ ʦʙʨʘʟʮʘʭ (ʨʠʩ. 3ɸ ʠ ʨʠʩ. 3ɺ). ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ Zn ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚ S3, S5, S10, 

S11, S13, S14, S16 ʠ S21, ʢʦʪʦʨʦʝ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 66-705 ʤʛ / ʢʛ. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ V, 

Cr, Cu, N ʠ Pb ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʵʪʠʭ ʨʝʛʠʦʥʦʚ ʠ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʤʦʞʝʪ 

ʩʯʠʪʘʪʴʩʷ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ S5, S6, S9). ʂʦʥʮʝʥʪʨʘʮʠʷ As ʚʦ ʚʩʝʭ 

ʦʙʨʘʟʮʘʭ ʚʘʨʴʠʨʫʝʪ ʦʪ 1,1 ʜʦ 51,6 ʤʛ / ʢʛ. ʆʩʦʙʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ As ʚ ʨʝʛʠʦʥʘʭ, ʙʣʠʟʢʠʭ ʢ 

ʫʛʦʣʴʥʦʤʫ ʤʝʩʪʦʨʦʞʜʝʥʠʶ ɿʠʜʜʳ ʠ ʛʦʨʥʦ-ʦʙʦʛʘʪʠʪʝʣʴʥʦʡ ʬʘʙʨʠʢʝ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

çɼʞʠʜʞʠʢʨʫʪè.  

ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʧʦʢʘʟʳʚʘʶʪ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʨʘʟʥʳʭ ʠʟʫʯʝʥʥʳʭ 

ʨʘʡʦʥʘʭ. ʉʦʜʝʨʞʘʥʠʝ Co ʦʯʝʥʴ ʚʳʩʦʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʤʝʪʘʣʣʘʤʠ (ʚʘʨʴʠʨʫʝʪʩʷ 0,55-

14,7, ʨʠʩ. 3B). ʅʘ ʫʯʘʩʪʢʘʭ S5, S6, S8, S16, S17 ʠ S21 ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʦ. ɺʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ Hg, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʅɸɸ, ʙʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘ ʚ S5 ʠ S6 (5,27 ʠ 18 ʤʛ / ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʩ ʦʰʠʙʢʦʡ 26 %. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ 

ʩ ʥʝʣʝʛʘʣʴʥʦʡ ʜʦʙʳʯʝʡ ʟʦʣʦʪʘ. ɿʦʣʦʪʦʜʦʙʳʪʯʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʞʠʜʢʫʶ ʨʪʫʪʴ ʜʣʷ ʩʝʧʘʨʘʮʠʠ 

ʪʷʞʝʣʳʭ ʰʣʠʭʦʚ. ʆʙʳʯʥʦ ʩʫʙʣʠʤʘʮʠʶ ʧʘʨʦʚ ʨʪʫʪʠ ʧʨʦʠʟʚʦʜʷʪ ʥʘ ʦʪʢʨʳʪʦʤ ʦʛʥʝ, ʠʩʧʦʣʴʟʫʷ 

ʧʨʠʤʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʝʛʠʦʥʘʭ ʩʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʢʦʣʝʙʘʣʦʩʴ ʚ 

ʧʨʝʜʝʣʘʭ 0,02 - 0,9 ʤʛ / ʢʛ. 
 

ʈʠʩ.3ɸ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʤʭʘʭ 

Fig.3A. The distribution of microelements concentrations in mosses 
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ʈʠʩ. 3ɺ. ʇʨʦʜʦʣʞʝʥʠʝ ʨʠʩ. 3ɸ 

Fig. 3B. Continued fig. 3A 

 
ʉʦʜʝʨʞʘʥʠʝ Ta ʠ Hf ʚʦ ʤʭʘʭ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,04-2,12 ʠ 0,28-6,80 ʤʛ/ʢʛ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʦʜʝʨʞʘʥʠʝ Zr ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 11,8 ʜʦ 318,0 ʤʛ/ ʢʛ. 

ɺʩʝ ʦʙʨʘʟʮʳ ʤʭʦʚ ʦʙʦʛʘʱʝʥʳ ʨʝʜʢʦʟʝʤʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ (ʈɿʕ). ʅʘ ʨʠʩ. 4A ʠ ʨʠʩ. 4B 

ʧʦʢʘʟʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʈɿʕ ʚ ʦʙʨʘʟʮʘʭ. ʅʘʧʨʠʤʝʨ, ʩʦʜʝʨʞʘʥʠʝ Ce, La ʠ Nd ʚʦ ʤʭʘʭ ʚʘʨʴʠʨʫʝʪʩʷ 

ʦʪ 1,74 ʜʦ 93,0; 2,12-59,7 ʠ 1,03-47,1 ʤʛ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ 

ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʥʘ ʫʯʘʩʪʢʘʭ S3, S4, S5, S6, S13, S14, S16 ʠ S21. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

Gd ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚ ʪʦʯʢʝ (ʆʜʞʫʢ) S6 (21,8 ʤʛ/ʢʛ) (ʨʠʩ. 4ɸ). ʆʙʳʯʥʦ ʤʠʥʝʨʘʣʳ Gd ʙʳʚʘʶʪ 

ʩʧʫʪʥʠʢʘʤʠ ʫʨʘʥʘ. 
 

ʈʠʩ. 4ɸ. ʉʦʜʝʨʞʘʥʠʝ ʈɿʕ ʚ ʦʙʨʘʟʮʘʭ 

Fig. 4a. REE content in samples 

 
 

ʈʠʩ. 4ɺ. ʇʨʦʜʦʣʞʝʥʠʝ ʨʠʩ. 4ɸ 

Fig. 4B. Continued fig. 4A 
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ʉʦʜʝʨʞʘʥʠʝ Th, U, ʘ ʪʘʢʞʝ Cs ʚʦ ʤʭʘʭ ʚʘʨʴʠʨʫʝʪ ʦʪ 0,42 ʜʦ 51,10; 0.29-212; 0,32-27,10 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ Th, U ʉs ʚʳʷʚʣʝʥʦ ʚ ʪʦʯʢʘʭ S3, S4, S5, S6. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʚʳʚʝʪʨʠʚʘʥʠʝʤ ʧʳʣʠ ʩ ʧʝʛʤʘʪʠʪʦʚʳʭ ʧʦʨʦʜ ʆʜʞʫʢʘ ʚ S5 ʠ S6 ʠ ʩ ʜʨʫʛʠʭ ʧʦʨʦʜ ʚ ʨʘʡʦʥʝ ʫʱʝʣʴʷ 

ʉʠʦʤʘ S3 (ʨʠʩ.5). ʇʦʜʦʙʥʳʝ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ ʙʳʣʠ ʦʧʠʩʘʥʳ ʥʘʤʠ ʚ ʨʘʥʥʠʭ ʨʘʙʦʪʘʭ ʧʦ 

ʛʠʜʨʦʭʠʤʠʠ ʚʦʜʳ ʠ ʛʝʦʭʠʤʠʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʧʦʯʚ ʫʱʝʣʴʷ ɺʘʨʟʦʙ [3-5]. 

ʂʣʘʨʢ Th ʥʘʤʥʦʛʦ ʧʨʝʚʳʰʘʝʪ ʢʣʘʨʢ U ʚ ʟʝʤʥʦʡ ʢʦʨʝ, ʥʦ ʚʦ ʤʭʘʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʨʘʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ. ʕʪʦ ʦʯʝʚʠʜʥʦ ʩʚʷʟʘʥʦ, ʩ ʪʝʤ, ʯʪʦ Th ʦʙʨʘʟʫʝʪ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʝ ʤʠʥʝʨʘʣʳ, 

ʘ ʨʘʩʪʝʥʠʷ ʤʦʛʫʪ ʚʧʠʪʳʚʘʪʴ ʪʦʣʴʢʦ ʨʘʩʪʚʦʨʠʤʳʝ ʬʦʨʤʳ. 

 

ʈʠʩ. 5. ʉʦʜʝʨʞʘʥʠʝ Cs, Th, U ʚ ʦʙʨʘʟʮʘʭ 

Fig. 5. Content of Cs, Th, U in samples 

 
ʅʘ ʨʠʩ. 6 ʧʨʠʚʝʜʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʵʣʝʤʝʥʪʦʚ ʚʦ ʤʭʘʭ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ 

(2017 ʛ.) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʭʘʤʠ ʚ ʂʘʟʘʭʩʪʘʥʝ ʚ 2016 ʛ. [2], ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʪʝʤ ʞʝ 

ʤʝʪʦʜʦʤ ʙʠʦʤʦʥʠʪʦʨʠʥʛʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʀʟ ʨʠʩʫʥʢʘ 6 ʚʠʜʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚʦ ʤʭʘʭ ʂʘʟʘʭʩʪʘʥʘ (2016 ʛ.). ʕʪʦ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʨʝʛʠʦʥʘʣʴʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʠʟ ʤʝʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʤ ʧʝʨʝʥʦʩʘ ʠʟ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ - ʪʦ ʝʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʠʨʢʫʣʷʮʠʠ ʚʦʟʜʫʭʘ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʛʦʨʥʳʭ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʟʘʛʨʷʟʥʝʥʠʝʤ ʨʝʛʠʦʥʘ ʦʪ ʨʘʟʚʠʪʦʡ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ. 

ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʠ ʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟʳ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ.  

ʌʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ. ɼʘʥʥʳʝ ʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʚ ʦʙʨʘʟʮʘʭ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʡ ʤʭʘ ʠ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʥʠʭ. ɼʘʥʥʳʝ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘ çFA 

Varimax Rotationè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ çSPSS Statistics 17è.  

ʌʘʢʪʦʨ 1: ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʥʘʣʠʟʘ ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ. Sm, La, Ta, Th, Tb, Rb, Eu, Nd, Ce, Tm, Yb, Cs, Hf, Na, 

Zr, Ba, Pb, W, Al, Fe ʠ, Ti. ʀʩʪʦʯʥʠʢʘʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʶʪʩʷ ʧʨʦʮʝʩʩʳ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʧʦʯʚʳ (ʥʘʪʫʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩ). ɺʳʩʦʢʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ Al ʚ ʪʦʯʢʘʭ S18 ʠ S19 ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ɸʣʶʤʠʥʠʝʚʦʛʦ ʟʘʚʦʜʘ. 

ʌʘʢʪʦʨ 2: ʆʩʥʦʚʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʷʚʣʷʶʪʩʷ Ni, Co, Sc, Cu, Fe, Cr, Zn, 

V ʠ Mn. ɺʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ ʪʦʯʢʘʭ ʦʪʙʦʨʘ ʧʨʦʙ (S16 ʠ 

S17), ʢʦʪʦʨʘʷ ʩʚʷʟʘʥʘ ʩʦ ʩʣʦʞʥʦʡ ʛʝʦʣʦʛʠʝʡ ɿʘʧʘʜʥʦʛʦ ʇʘʤʠʨʘ. ʂʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʤʝʪʘʣʣʦʚ 

ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʟʘ ʩʯʝʪ ʩʣʦʞʥʦʡ ʛʝʦʛʨʘʬʠʠ ʛʦʨʥʳʭ ʨʘʡʦʥʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʫʟʢʠʭ ʢʘʥʴʦʥʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʩʞʘʪʠʝ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʣʣʦʚ. ɺ 

ʜʨʫʛʠʭ ʪʦʯʢʘʭ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʘʚʪʦʤʦʙʠʣʴʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ. 
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ʈʠʩ. 6. ʉʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʧʦ ʤʭʘʤ ʂʘʟʘʭʩʪʘʥʘ (2016 ʛ.) ʠ ʊʘʜʞʠʢʠʩʪʘʥʘ (2017 ʛ.) 

Fig. 6. Comparison of data on mosses of Kazakhstan (2016) and Tajikistan (2017) 

  

  

 

 

 

ʌʘʢʪʦʨ 3: ʆʩʥʦʚʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʷʚʣʷʶʪʩʷ Hg, U, Gd, Mo, Cd. 

ɺʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ U ʠ Gd ʩʚʷʟʘʥʳ ʩ ʧʝʛʤʘʪʠʪʦʚʳʤʠ ʧʦʨʦʜʘʤʠ ʆʜʞʫʢʘ. 

ʌʘʢʪʦʨ 4: ʌʘʢʪʦʨ ʚʢʣʶʯʘʝʪ ʪʨʠ ʛʘʣʦʛʝʥʘ ʉl, Br ʠ I, ʘ ʪʘʢʞʝ Se, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʵʣʝʤʝʥʪʘʤʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 
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ʊʘʙʣʠʮʘ 3. ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ 

Table 3. The main components of the factor analysis 
ɺʨʘʱʘʪʝʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʤʘʪʨʠʮ r

ʕ
ʣ
ʝ
ʤ
ʝ
ʥ
ʪ
ʳ

 ʂʦʤʧʦʥʝʥʪʳ 

ʕ
ʣ
ʝ
ʤ
ʝ
ʥ
ʪ
ʳ

 ʂʦʤʧʦʥʝʥʪʳ 

ʌʘʢʪʦʨ1 ʌʘʢʪʦʨ2 ʌʘʢʪʦʨ3 ʌʘʢʪʦʨ4 ʌʘʢʪʦʨ1 ʌʘʢʪʦʨ2 ʌʘʢʪʦʨ3 ʌʘʢʪʦʨ4 

Na 0,796 0,372 0,040 -0,074 Zr 0,771 0,139 0,330 -0,244 

Mg 0,390 0,534 -0,388 -0,247 Mo 0,393 -0,137 0,883 0,021 

Al  0,682 0,466 -0,259 -0,272 Cd 0,133 -0,177 0,851 0,140 

Cl 0,032 -0,176 0,178 0,851 Sb 0,034 -0,006 -0,113 0,315 

K 0,597 0,139 -0,068 0,536 I 0,168 -0,173 0,250 0,734 

Sc 0,548 0,764 -0,132 -0,061 Ba 0,696 0,405 -0,124 -0,063 

Ca -0,256 -0,390 -0,144 0,140 Cs 0,859 -0,014 0,136 0,204 

Ti 0,628 0,344 -0,333 -0,338 La 0,954 0,101 0,113 -0,029 

Cr 0,062 0,700 -0,219 -0,067 Ce 0,884 0,100 0,423 -0,083 

V 0,331 0,696 -0,303 -0,250 Nd 0,916 0,064 0,377 -0,059 

Mn 0,413 0,684 0,083 -0,136 Eu 0,919 0,333 0,025 0,047 

Ni 0,045 0,946 -0,111 0,025 Gd 0,124 -0,038 0,937 -0,117 

Fe 0,648 0,711 -0,091 -0,134 Sm 0,962 0,180 0,050 0,040 

Co 0,321 0,926 -0,081 -0,079 Tb 0,927 0,244 0,185 0,018 

Zn 0,481 0,699 -0,163 0,211 Yb 0,862 0,411 0,174 0,030 

Pb 0,689 0,216 0,095 -0,205 Tm 0,880 0,300 0,114 0,095 

Cu -0,252 0,718 0,076 0,199 Hf 0,827 0,230 -0,010 -0,208 

Se -0,228 0,319 -0,004 0,687 Ta 0,941 0,033 0,218 0,049 

As 0,204 0,025 0,260 -0,012 W 0,660 -0,034 0,497 -0,005 

Br -0,030 -0,065 -0,070 0,814 Hg 0,092 -0,130 0,950 -0,047 

Sr -0,177 -0,119 -0,127 0,247 Th 0,938 -0,006 0,229 0,022 

Rb 0,928 0,091 0,138 0,163 U 0,119 -0,131 0,949 -0,053 

Prp. Total 16,55 7,27 5,89 3,60 

Explained variance, % 37,62 16,51 13,39 8,19 

 

ɿʘʢʣʶʯʝʥʠʝ. ɺʧʝʨʚʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʤʭʦʚ-

ʙʠʦʤʦʥʠʪʦʨʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʝʡʪʨʦʥʥʦ-ʘʢʪʠʚʘʮʠʦʥʥʳʤ ʘʥʘʣʠʟʦʤ ʠ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʡ 

ʩʧʝʢʪʨʦʤʝʪʨʠʝʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʦʩʘʞʜʝʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʠ Pb, Zn ʠ Cr ʚ ʦʙʨʘʟʮʘʭ ʤʭʦʚ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ (ʦʙʩʣʝʜʦʚʘʥʠʝ 

2017 ʛ.) ʚʳʰʝ, ʯʝʤ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʠ Pb ʚ ʦʙʨʘʟʮʘʭ ʤʭʦʚ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʳʙʨʦʩʳ ʦʪ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ, 

ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʠ ʛʝʦʛʝʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʚʳʟʚʘʥʥʳʝ ʧʳʣʴʥʳʤʠ ʙʫʨʷʤʠ. 

ʄʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʛʨʘʬʠʯʝʩʢʠʭ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚʳʷʚʠʣʠ ʢʘʢ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʪʘʢ 

ʠ ʝʩʪʝʩʪʚʝʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʨʷʜʘ ʪʦʢʩʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʘʪʤʦʩʬʝʨʥʦʤ 

ʚʦʟʜʫʭʝ, ʵʪʦ Cd, Zn, Sb, Pb, As, Cu, Cr, Ni ʠ V. ɺ ʣʦʢʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ ʦʙʥʘʨʫʞʝʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʵʣʝʤʝʥʪʦʚ, ʧʨʝʚʳʰʘʶʱʠʝ ʬʦʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʚ ʜʝʩʷʪʢʠ ʨʘʟ.  

ʀʥʜʝʢʩ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ (PLIsite) ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʟʦʥʳ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʝʥʳ Hg, 

Cd, Pb, Ni, Fe ʠ Zn. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʟʘʛʨʷʟʥʷʶʱʘʷ ʥʘʛʨʫʟʢʘ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ 

ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʳʝ ʫʯʘʩʪʢʠ ʥʘʭʦʜʷʪʩʷ ʚʙʣʠʟʠ ʥʘʠʙʦʣʝʝ 
ʥʘʩʝʣʝʥʥʳʭ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʦʚ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ. ʕʤʠʩʩʠʷ ʛʘʟʦʚ ʦʪ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʦʪʨʘʩʣʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʦʩʦʙʝʥʥʦ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʘʷ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʦʜʠʥ ʠʟ ʬʘʢʪʦʨʦʚ ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ. 
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ÞÌÐÉÔÉÚÞÔ ÙÌáßÝÞÔÙÔ ÞÌÇ×Ô×Ô ßäÙÌÇÚ ÇÌØãßÙ ÍÔÚØÚÙÔÞÚÜÇÚ ÐÌÜ ÆßØÇßÜÔÔ 
ÞÚÆÔÖÔÝÞÚÙ 

Ùìāÿýþôù øìüúþôíì ðìü ÞúĔôöôýþúù þìĕ÷ô÷ô ÿĄùìĕú, öô ĕìøăÿù íôúøúùôþúüĕúô þìíôĒ (íôúøìüöñüĕú) 
øìùýÿíìùð, íìüúô ïÿóìüúùôðìùô øúùôþúüôùïô ĕú÷ìþô ĉöú÷úïôô øÿĕôþô ìþüúĀ îì ûìĕùĄìîôô øñþì÷ĕúô îìóùôù 
þìîìýýÿþô ìþøúýĀñüì øìîüôðô ôýþôĀúðì ėìüúü ðúðì Ąÿð. Ýú÷ô 2017 ìó øìîóñĆĕúô ïÿùúïÿùô ÞúĔôöôýþúù 
ùìøÿùìô 21 ìðìð ùìøÿùìô ÿĄùì ĔìøĆúîìüĒ öìüðì Ąÿð. Ìó ýìíìíô úù öô ôė÷ôøô Þúăôöôýþúù āÿĄö îì öìø 
íúüôĄìýþ, ÿĄùìĕú ðìü íì÷ìùðôĕúô 1200 ø.ì.ý.í. îì Č ðìü øìîóñĆĕúô ÿĄùìĕú ùìøùúöôìĄ íì÷ìùðô öìùúüô 
ăìĄøìîÿ ĔĘõíúüĕú ðôðì øñĄìîìð. Ùìøÿùìĕúô ĔìøĆúîìüðìĄÿðì íìüúô þìĕ÷ô÷ô ĉ÷ñøñùþìüĒ íú ÿýÿ÷ô ùñõþüúùĒ-
ìöþôîìþýôúùĒ þìîìýýÿþô ðìýþïúĕô ÔÍÜ-2 íì Ôùýþôþÿþô øÿþþìĕôðô þìðėôėúþĕúô ċðüúôôĄ Ðÿíùìô àñðñüìþýôċô 
Üÿýôċ üìîúù öìüðì Ąÿð. Ðìü üìîìùðô þìĕ÷ô÷ 40 ìðìð ĉ÷ñøñùþĕú øÿìõċù öìüðì Ąÿðìùð. ÙìþôĔìĕúô 
ïôüôĀþìĄÿðì ìó ûìĕùĄìîôô ĉ÷ñøñùþĕú þìîìýýÿþô ìþøúýĀñüì ðìü ôù øìîóñĆĕú Ąìĕúðìþ øñðôĕìùð. Çìøăÿùôù 
øìîóñĆĕúô ìùúøì÷ôô þìøúô÷ô øñþì÷÷ĕú (ðìüìĕúô ÚĔÿö îì Ýôúøì ðìü Îìüóúí, Ýìüíú ðìü Üúøôþ îì ÎìùĔ) 
øìĆ÷ÿø öìüðì Ąÿðìùð. Öúùýñùþüìþýôċô ýÿüøì ðìü ùìøÿùìĕúô ÿĄùìĕúô ìó Ôýöìùðìüöÿ÷ îì ÓôððĒ ïôüôĀþìĄÿðì 
óôČð øÿĄúĕôðì öìüðì Ąÿð. ÙìþôĔìĕúô íìðìýþúøìð ìó þìĕ÷ô÷ĕúô ýþìþôýþôöô öúüüñ÷ċþýôúùĒ îì þìĕ÷ô÷ô 
ĀìöþúüĒ ïÿóìüúùôðì Ąÿðìùð. 4 Āìöþúüô ûìĕùĄìîôô þìíôĒ îì ìùþüúûúïñùôĒ ĉ÷ñøñùþĕú øÿìõċù öìüðì Ąÿð. 
Öúùýñùþüìþýôċô øñþì÷÷ĕú ðìü ùìøÿùìô ÿĄùìĕúô ÞúĔôöôýþúù îì Éìóúėôýþúù, öô ìõùìù íú ĕìøôù ÿýÿ÷ øÿìõċù 
öìüðì Ąÿðììýþ, øÿėúôýì öìüðì Ąÿð. Öúùýñùþüìþýôċô øñþì÷÷ĕúô îìóùôù ðìü ùìøÿùìô ÿĄùìĕúô ÞúĔôöôýþúù 
ùôýíìþìù óôČð øÿĄúĕôðì Ąÿðìùð. Ýìíìíô ìîîì÷ôù ïÿùúïÿùôô ĔúõïôüĄìîôô ïñúïüìĀĒ, øìîĔÿðôċþ ðìüìĕúô 
þìùïôöĘĕĒ ìýþ, öô ðìü ôù ðìüìĕú ĀôĄÿüðìĄìîôô ĔìüìČùô ĕìîú íììøì÷úøìðì öúùýñùþüìþýôċô øñþì÷÷ĕú ðìü ĕìîú 
óôČð øñĄìîìð. Ýìíìíô ðôïìü ôù øìîĔÿðôċþô þĘĀúùĕúô ăìùïô µìĀĎúùĒ½ øñíúĄìð. 

Öì÷ôðîúòìĕú: íôúôùðôöìþúüĕú, ÿĄùì, ÞúĔôöôýþúù, øñþì÷÷ĕúô îìóùôù, þìĕ÷ô÷ô ĉ÷ñøñùþìüĒ. 
 

ʇɽʈɺʓʁ ʆʇʓʊ ɸʅɸʃʀɿɸ ʄʍʆɺ ʂɸʂ ɹʀʆʄʆʅʀʊʆʈʆɺ  

ʅɸ ʊɽʈʀʊʆʈʀʀ ʈɽʉʇʋɹʃʀʂʀ ʊɸɼɾʀʂʀʉʊɸʅ 

ɺʧʝʨʚʳʝ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʤʭʦʚ ʙʠʦʤʦʥʠʪʦʨʦʚ (ʙʠʦ-ʤʘʨʢʝʨʦʚ) ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ ʵʢʦʣʦʛʠʠ ʨʘʡʦʥʦʚ ʠ ʚʳʧʘʜʝʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠʟ ʘʪʤʦʩʬʝʨʳ. ɺ 2017 ʛʦʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ 

ʙʳʣ ʦʪʦʙʨʘʥ 21 ʦʙʨʘʟʝʮ ʤʭʦʚ. ʊʘʢ ʢʘʢ ʊʘʜʞʠʢʠʩʪʘʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʘʨʠʜʥʦʡ ʟʦʥʝ, ʪʦ ʠ ʤʭʠ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ ʥʘ 

ʚʳʩʦʪʘʭ ʙʦʣʝʝ 1200 ʤ.ʥ.ʫ.ʤ. ʚ ʭʦʨʦʰʦ ʫʚʣʘʞʝʥʥʳʭ ʤʝʩʪʘʭ ʨʷʜʦʤ ʩ ʨʦʜʥʠʢʘʤʠ. ʇʦʜʛʦʪʦʚʣʝʥʥʳʝ ʦʙʨʘʟʮʳ ʙʳʣʠ 

ʥʘʧʨʘʚʣʝʥʳ ʚ ʆʀʗʀ ʛ. ɼʫʙʥʘ ʜʣʷ ʥʝʡʪʨʦʥʥʦ-ʘʢʪʠʚʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʨʝʘʢʪʦʨʝ ʀɹʈ-2. ɺ ʭʦʜʝ ʘʥʘʣʠʟʦʚ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ 40 ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʇʦʣʫʯʝʥʳ ʠʥʪʝʨʝʩʥʳʝ ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʚ ʛʦʨʘʭ. 

ɺʳʷʚʣʝʥʳ ʘʥʦʤʘʣʴʥʳʝ ʟʦʥʳ ʚʳʧʘʜʝʥʠʷ ʤʝʪʘʣʣʦʚ. ʕʪʦ ʆʜʞʫʢ ʠ ʉʠʦʤʘ ʚ ɺʘʨʟʦʙʩʢʦʤ ʫʱʝʣʴʝ, ʉʘʨʙʦ ʚ ʈʘʤʠʪʩʢʦʤ, ʚʦ 

ʤʭʘʭ ɺʘʥʜʞʘ. ʄʭʠ ʚʦʢʨʫʛ ʀʩʢʘʥʜʝʨʢʫʣʷ ʠ ʚ ɿʠʜʜʘʭ ʩʠʣʴʥʦ ʦʙʦʛʘʱʝʥʳ ʩʫʨʴʤʦʡ. ʇʨʦʚʝʜʝʥʳ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʠ 

ʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟʳ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ 4 ʬʘʢʪʦʨʘ ʚʳʧʘʜʝʥʠʷ ʤʝʪʘʣʣʦʚ, ʠʤʝʶʱʠʭ ʨʘʟʥʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʦʪ ʥʘʪʫʨʘʣʴʥʳʭ ʜʦ ʘʥʪʨʦʧʦʛʝʥʥʳʭ. ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʣʣʦʚ ʚʦ ʤʭʘʭ 

ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ ʂʘʟʘʭʩʪʘʥʘ. ʄʭʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʛʦʨʘʟʜʦ ʩʠʣʴʥʝʝ ʟʘʛʨʷʟʥʝʥʳ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ 

ʤʦʞʝʪ ʙʳʪʴ ʩʣʦʞʥʘʷ ʛʝʦʛʨʘʬʠʷ ʤʝʩʪʥʦʩʪʝʡ, ʥʘʣʠʯʠʝ ʫʟʢʠʭ ʛʦʨʥʳʭ ʫʱʝʣʠʡ ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʩʞʘʪʠʝ ʚʦʟʜʫʰʥʳʭ 

ʧʦʪʦʢʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʣʣʦʚ ʚ ʚʦʟʜʫʭʝ. ɼʨʫʛʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʧʳʣʴʥʳʭ ʙʫʨʴ çɸʬʛʘʥʮʝʚè.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʠʥʜʠʢʘʪʦʨʳ, ʤʭʠ, ʊʘʜʞʠʢʠʩʪʘʥ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʵʣʝʤʝʥʪʥʳʡ ʘʥʘʣʠʟ. 

 

THE FIRST EXPERIENCE OF MOSSES- BIOMONITORS ON THE TERRITORY OF REPUBLIC OF 

TAJIKISTAN  

For the first time in Tajikistan, the mosses biomonitoring method (biomarkers) was used for monitoring of the 

ecological condition of areas and the deposition of heavy metals from the atmosphere. In 2017, 21 moss samples were selected 

in the Republic. Since Tajikistan is located in the arid zone, mosses are rarely can found at altitudes of more than 1200 meters 

above sea level, in well-humid places near springs. The prepared samples were sent to JINR, Dubna, for neutron activation 
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analysis at the IBR-2 reactor. During the analysis were identified 40 major and microelements. Interesting data was obtained 

on the distribution of elements in the mountains regions. Anomalous metal deposition zones were revealed. These are Ojuk 

and Sioma in the Varzob gorge, Sarbo in Ramit, in the mosses of Vanj. The mosses around Iskanderkul and in Ziddi are 

highly enriched by antimony. Mathematical correlation and factor analysis of the data was conducted. 4 factors of metal 

deposition with different origin from natural to man-made were identified. The concentration of metals in mosses of 

Tajikistan and Kazakhstan was compared. The mosses of Tajikistan are much more polluted with heavy metals. One of the 

reasons may be the complex geography of areas, the presence of narrow mountain gorges in which the air flows are 

compressed and, accordingly, the concentration of metals in the air increases. Another factor is the presence of dust storms 

"Afghans". 

Key words: bioindicators, mosses, Tajikistan, heavy metals, elemental analysis. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: ɸʙʜʫʩʘʤʘʜʟʦʜʘ ɼʘʣʝʨ - ʆʙʲʝʜʠʥʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʷʜʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʈʦʩʩʠʡʩʢʘ ̫

ʌʝʜʝʨʘʮʠ,̫ ʛ. ɼʫʙʥʘ, ʄʦʩʢ. ʦʙʣ, ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʣʘʙʦʨʘʪʦʨʠʠ ʥʝʡʪʨʦʥʥʦʡ ʬʠʟʠʢʠ ʠʤ. ʌʨʘʥʢʘ. ɸʜʨʝʩ: ʛ. ɼʫʙʥʘ, 

ʫʣ. ɾʦʣʠʦ ʂʶʨʠ, ʜʦʤ 14. E-mail: martinez-91@mail.ru  

ɸʙʜʫʰʫʢʫʨʦʚ ɼʞʘʤʰʝʜ ɸʣʠʝʚʠʯ - ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ. ɸʜʨʝʩ: 734042, 

ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ, ʛ. ɼʫʰʘʥʙʝ, ʫʣ. ɸʡʥʠ, 14ʘ. E-mail: abdush_dj@mail.ru . ʊʝʣ.: (+992) 919-00-08-32 

ʌʨʦʥʪʘʩʴʝʚʘ ʄʘʨʠʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʆʙʲʝʜʠʥʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʷʜʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʈʦʩʩʠʡʩʢʘ ̫ʌʝʜʝʨʘʮʠ,̫ ʛ. 

ɼʫʙʥʘ, ʄʦʩʢ. ʦʙʣ., ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʥʘʯʘʣʴʥʠʢ ʩʝʢʪʦʨʘ ʥʝʡʪʨʦʥʥʦ-ʘʢʪʠʚʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ 

ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʘʙʦʨʘʪʦʨʠʠ ʥʝʡʪʨʦʥʥʦʡ ʬʠʟʠʢʠ ʠʤ. ʌʨʘʥʢʘ. ɸʜʨʝʩ: ʛ. ɼʫʙʥʘ, ʫʣ. ɾʦʣʠʦ ʂʶʨʠ, ʜʦʤ 14. 

E-mail: marina@nf.ji nr.ru  

 

Information about the authors: Abdusamadzoda Daler - Joint Institute for Nuclear Research, Russian Federation, Dubna, 

Moscow Regional Researcher, Laboratory of Neutron Physics. Frank. Address: Dubna, st. Joliot Curie, house 14. E-mail: 

martinez-91@mail.ru  

Abdushukurov Jamshed Alievich - Candidate of Physical and Mathematical Sciences Institute of Water Problems, 

Hydropower and Ecology of the Academy of Sciences of the Republic of Tajikistan, Leading Researcher. Address: 734042, 

Republic of Tajikistan, Dushanbe, ul. Aini, 14a. E-mail: abdush_dj@mail.ru. Tel: (+992) 919-00-08-32 

Frontasyeva Marina Vladimirovna - Joint Institute for Nuclear Research, Russian Federation, Dubna, Moscow region, 

Doctor of Physics and Mathematics, Head of the Neutron Activation Analysis and Applied Research Department of the 

Neutron Physics Laboratory Frank. Address: Dubna, st. Joliot Curie, house 14. E-mail: marina@nf.jinr.ru  

 

 
ßÐÖ: 556 (575.3) 

ÚÍäÚÜÌÔ ÐÌÜ¾ÇÚÔ ÞÚÆÔÖÔÝÞÚÙ ÎÌ ÌÇÌØÔëÞÔ ÚÙÇÚ 
 

Ðìî÷ìþúî à.Ý., ÝìõĀÿ÷÷úñîì É.À., Àÿ÷úøúî Ø.Ù. 
ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

 
äìüúôþô Æÿøĕÿüôô ÞúĔôöôýþúù îì þìíôìþô ùúþìöüúüìĄ íìüúô óôăôô Ąìíìöìô ðìüČĕú 

Ąìüúôþô íôýČü āÿíñüú Āìüúĕìø úîìüðììýþ. Íú ôøöúùôċþĕúô ĔúõðúĄþì ÞúĔôöôýþúù, îúíìýþì 
ìó óìāôüìĕúô úíĒ îì ĔìüìČùô ðìüČĒ, øôČùô öôĄîìüĕúô øôùþìėì ýìĕøô ùìóìüüìý ðúüìð. Ìó 
üĘõô ĕìĔøô þìĄìööÿ÷Číôô ðìüČĕúô ðìü ðìî÷ìþĕúô øôùþìėìô ĕìîóìô íìĕüô Ìüì÷ 
Ĕúõïôüïìüðôðì, ĕìĔøô úíô ĔúüôĄìîìùðìô ðìüČĕúô öôĄîìüô øú ĕôýýìô ìýúýôüú þìĄöô÷ 
øñðôĕìùð. Æÿøĕÿüôô ÞúĔôöôýþúù, öô 93%-ô øìýúĕìþìĄüú öĘĕýúü þìĄöô÷ øñöÿùìð, 
ėìþúüöÿĕĕúô ýìü íì Āì÷ìö öìĄôðì úùüú íì ċöăìùð øôùþìėìĕúô ïôðüúïüìĀĒ Ĕÿðú øñùìøúċùð. 
Ôù øôùþìėìĕúô ïôðüúïüìĀĒ íì ðÿ ùôóúøô ðìüČĕúô ìýúýôô öôĄîìü øìùýÿí ĕìýþìùð: ÝôüðìüČ 
îì ÌøÿðìüČ. ÝôüðìüČ ėôýøìþô Ąôøú÷ô øìø÷ìöìþüú íì ĕôýúíô øôČùì íú øìýúĕìþô 13,4 ĕìóúü 
öø2 ôĄĎú÷ öìüðì, ėôýøìþô íúėôøúùðìô øìýúĕìþô öôĄîìü íì ĕìîóìô ðìüČô ÌøĘ üúýþ øñúċð. 

Çìîóìô ÌøÿðìüČ íú ċöăìùð āÿýÿýôċþĕú, ìó Ĕÿø÷ì íì÷ìùðôô øôČùìô øÿþ÷ìėô 
úíĔìøĆöÿùìöĕú, ðìüìĔìô ïÿùúïÿù îì øìýúĕìþô ċāíìùðĒ, ùìøùúöôô ùúíìüúíìüÿ ôùöôĄúĀô 
ïÿùúïÿùô Ąìíìöìô ðìüČĕú, úíĎÿùĔúôĄôô ðìüČĕú îì þìüöôíô ýú÷úùìô úíĄúüìô úí îì øúùìùðô 
ôùĕú ìó ðôïìü ĕìîóìô ðìüČĕú Āìüė øñùìøúċð. 

Ôù ïÿùì úøô÷ĕú íì ĕìîóìĕúô ðìüČĕúô Ýôü, ÓìüìĀĄúù, ÝÿüāúùðìüČ (ÉìüìþúĎ-äôüöñùþ), 
ÖúĀìüùôĕúù, ÎìāĄ, ÛìùĔ, öĘ÷ĕúô ýìüíìýþìô Ûúøôüô ĄìüėĒ ùôó øÿîúĀôė øñúċùð. 
ÙôĄúùðôĕìùðìĕúô Ĕìðîì÷ô 1 Ąìĕúðìþô ïÿĀþìĕúô ðìü íú÷ú óôöüïìüðôðì øñíúĄìùð: 
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Æìðîì÷ô 1. Øôėðúü îì þĘ÷ô ðìüČĕúô Æÿøĕÿüôô ÞúĔôöôýþúù 
Table 1. Time and length of rivers of the Republic of Tajikistan 

ÐìüìĔìíìùðôô ðìüČĕú ÐìüČĕú 

þìîýôĀ ðìüúóĒ, öø øôėðúüô ÿøÿøĒ ĔìøĆô þĘ÷, 
öø 

ìó øôėðúüô 
ÿøÿøĒ, % 

ìó þĘ÷ô 
ÿøÿøĒ, % 

áÿüðþìüôù ìó 10 öø öìøþìü 24224 46083 96,0 66,6 

10-25 824 11949 3,3 17,3 
áÿüð 25-50 130 4481 0,5 6,5 

51-100 29 1958 0,1 2,8 
ØôČùì 101-200 12 1559 0,1 2,2 

201-300 2 526  0,8 
Öì÷úù 301-500 2 697  1,0 

501-1000 2 1936  2,8 

ÆìøĆ ðìü ÞúĔôöôýþúù 25227 69189 100 100 
 

Þôíėô øìĆ÷ÿøúþĕúô ðìü Ĕìðîì÷ô 1 ùôĄúùðúðìĄÿðì Ąìíìöìĕúô ïôðüúïüìĀôô 
ÞúĔôöôýþúù øÿîúĀôėô ðìüúóĒ îì øôėðúü ðìüìĔìíìùðĒ öìüðì Ąÿðììùð. Ìó øìĆ÷ÿøúþĕúô 
øìóöÿü íìüøñúċð, öô 96%-ô øôėðúüô ÿøÿøôô ðìüČĕúô öôĄîìü ðúüúô ðìüúóôô öìøþìü ìó 10 
öø íÿðì, 67%-ô ðìüúóôô ÿøÿøôô ĕìøìô ðìüČĕúüú ðìü íìü øñïôüìùð. 

Öÿĕýúüô öôĄîìü îì íì÷ìùðôĕúô íì úù āúý ôøöúù øñðôĕìùð, öô ėôýøìþô óôČðô 
úíĔìøĆöÿùôĕúô ðìüČĕúô öì÷úùô øìø÷ìöìþ ìó íìüĀĕúô ðúôøĒ îì ûôüċāĕú ýìüăìĄøì ïôüìùð. 

ÝìüăìĄøìô ìýúýôô Ďôóúïôüôô ðìüČĕúô öì÷úùô ÞúĔôöôýþúù ìó ûôüċāĕú îì íìüĀĕúô 
ðúôøôô Ûúøôü, ÓìüìĀĄúù îì Çôýúüÿ Ú÷úõ íÿðì, (ðìüúóôô ðìüČĕúô ÛìùĔ ï 921 öø; ÎìāĄ ï 
524 öø; Íìüþìùï ï 528; ÖúĀìüùôĕúù ¬ 387 öø; ÓìüìĀĄúù ï 316 öø (ðìüúóôô ÿøÿøĒ ï 877 öø); 
ÝôüðìüČ ðìü ĕÿðÿðô ĔÿøĕÿüĒ 180 öø) íì ôù úøô÷ ì÷úėìøìùðĒ ðúüìùð.  

Ìó üĘõô ĕôýúíĕú ðìüúóôô ÿøÿøôô ôù ðìüČĕú ĕìøìïĒ 4,5% þĘ÷ô ÿøÿøôô ĕìøìô 
úíïÿóìüĕúô Æÿøĕÿüôô ÞúĔôöôýþúùüú ðìü íìü øñïôüìð. Ðìü ĕìîóìĕúô öì÷úùô ðìüČĒ øôėðúü 
îì þĘ÷ô ðìüČĕú (Ĕìð. 2) Ąìĕúðìþô úù ìýþ, öô ðìü ĔÿøĕÿüĒ ÿøÿøìù Ąÿøúüìô ðìüČĕúô āÿüðô 
þĘ÷ìĄúù þú 10öø óôČðþìü íÿðì, ìó øôėðúüô ÿøÿøĒ 93-98% îì 60-70% þĘ÷ô ÿøÿøôô ĕìøìô 
ðìüČĕú ðìü ĕìü ĕìîóì ĕôýýìô úùĕúýþ.  

Ìó Ĕìðîì÷ô 2 ìČù ìýþ, öô íú ùôĄúùðôĕìùðìĕúô āúýô ïôðüúïüìĀôô ùôóúøĕúô ðìüČĕú îì 
öĘ÷ĕúô ýìüíìýþìô Ûúøôüô äìüėĒ îì ĕìîóìô ðìüČĕúô ÉìüìþúĎ, ÖúĀìüùôĕúù ìó øìýúĕìþĕúô 
ðôïìü āñ÷ñ íìüþìüĒ îì āúýôċþĕúô āúýô āÿðüú ðúüìùð. 

 

Æìðîì÷ô 2. Øôėðúü, þĘ÷, óôăôô Ąìíìöìô ðìüČĕú îì öĘ÷ĕúô ĕìîóìĕúô ðìüČĕúô Æÿøĕÿüôô 
ÞúĔôöôýþúù 

Table 2. Ratio, duration, density of rivers and lakes of rivers of the Republic of Tajikistan 
Çìîóìô  
ðìüČ 

Øìýúĕìþô 
ĕìîóì ðìü 
ĕÿðÿðô 
øìø÷ìöìþ,  
ĕìó. öø2 

Øôėðú-üô 
ÿøÿøôô 
ðìüČ, ìðìð 

ÞĘ÷ô 
ÿøÿøôô 
ðìüČĕúôĕì
îóì, öø 

Óôăôô Ąìíìöìô 
ðìüČĕú 

ÖĘ÷ĕú 
íú øìõðúùô 
íñĄ ìó 0,11 öø2 

øôėðúü 
ðìü 
1 öø2 

þĘ÷ ðìü 
1 öø2 

øôė-
ðúü 

øìýú-
ĕìþô 
ÿøÿøĒ, 
öø2 

ÝôüðìüČ 13,4 987 4069 0.074 0.304 - - 

ÓìüìĀĄúù 11,8 1781 5770 0.151 0.489 8 7.15 

ÝÿüāìùðìüČ (ÉìüìþúĎ, 
äôüöñùþ) 

1,6 408 1098 0.255 0.661 2 0.27 

ÖúĀìüùôĕúù 11,6 2628 5947 0.227 0.513 - - 

ÎìāĄ  31,2 4815 12308 0.154 0.394 28 9.80 

ÛìùĔ  64,5 123.19 34867 0.190 0.536 118 255.1 

ÖĘ÷ĕúô ýìüíìýþìô 
Ûúøôüô äìüėĒ 

8.45 2289 5150 0.269 0.606 10 404.6 

ÆìøĆ ðìü ÞúĔôöôýþúù 142,55 25227 69189 0.176 0.484 166 677 

Úøô÷ô ĔÿĎüúĀôô øÿýúôð íúôýô úù ïìüðôðììýþ, öô øìîėñô öôĄîìü ìó Ĕôĕìþô óìāôüìĕúô 
úíĒ ðìü ýìþĕô ĔìĕúùĒ ùôýíìþ íì ðôïìü øìø÷ìöìþĕúô øôùþìėì íì øìüúþôí íú÷ú íúĄìð, óñüú 
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ôøüĘó ÞúĔôöôýþúù ìó üĘõô ĕìĔøô óìāôüìĕúô úíĒ ðìü íìõùô ðìî÷ìþĕúô Ĕìĕúù Ĕúô ĕìĄþÿø îì 
ðìü Ôþþôĕúðô ðìî÷ìþĕúô øÿĄþìüìö-ÿ÷-øìùúĀñĆ Ĕúô ðÿĊøüú ôĄĎú÷ øñùìøúċð.  

Ì÷íìþþì ìĕìøôċþô ýìüăìĄøìĕúô úí ĕìøăÿù ìýúý íìüúô ôùöôĄúĀô ÿýþÿîúü, íì÷ìùð 
íìüðúĄþìùô ýìøìüìùúöĒ úíČüĒ öìüðìùô óìøôùĕúô íñöúüāúíôðì, íì ïìüðôĄô öôĄúîìüóĒ 
ðìüúîìüðìùô úùĕú öúü öìüðì íìüúøìðìùô ÿýÿ÷ĕúô ôėþôýúðôô ôýþôĀúðìô ýìüăìĄøìĕúô úí, 
þìþíôėô þñāùú÷úïôċĕúô øÿöìøøì÷ ðìü úíČüĒ îì ĕôĀóô øÿĕôþô óôýþüú Ĕúüô ùìøÿðìù ìó 
ĕôýúíô ôù óìāôüì îì óôăôô Ąìíìöìĕúô óôČðô ðìüČôô ĔúõðúĄþìüú ðìü Ąìüúôþô ôøüĘóì ìøì÷ô 
öìüðìù ýìüôîìėþô øñíúĄìð [1, ý.21]. Ùúîúíìýþì ìó úù, öô ĕôýýìô ìýýúýôô þìĄìööÿ÷Číôô úíô 
ĕìîóìô íìĕüô Ìüì÷ ìó ÞúĔôöôýþúù Ĕúüôýþ, ðìü íìüþìüìĀ ùìøÿðìùô ôùėôüúóô Ìüì÷ ĉĆþôíúüô 
øìāýÿý ðúðì øñĄìîìð, óñüú úù øôùþìėìô ìýúýôô þìĄìööÿ÷Číôô úíĄúüìô ðìüČô Ìøÿ íÿðì, ðìü 
ùñöĘìĕîú÷Ē îì íñĕíÿðôô ôėþôýúðôô ðìî÷ìþĕúô ĕìîóìô ðìüČĕúô Ýôü îì Ìøÿ ùìėĄô ĕìČþìù 
øÿĕôøüú øñíúóìð. Úíĕúô þìĄìööÿ÷Číìùðìô ðúāô÷ô öôĄîìü ðìü ċö ýú÷ óôČðì ìó 64 öø3 îì 
úíôðìü öĘ÷ĕú ĔìøĆĄÿðì 46 öø3-üú þìĄöô÷ øñðôĕìùð. Ìó úíô öĘ÷ĕúô öôĄîìü óôČðì ìó 20 öø 
öÿíôô úù úíô ùĘĄúöôô ýôĀìþô íì÷ìùððúĄþì øñíúĄìð. Ìïìü íì ðôïìü ýìüăìĄøìĕúô úíô 
þúóìô ùĘĄúöĒ ùìóìü ìĀöìùñø, ôù ĕìĔøô úíô ûôüċāĕú îì íìüĀāúùìĕú øñíúĄìð, öô ðìü āÿð 
øôėðúüô óôČðô úí (500 öø öÿíĒ úíüú) ùôïúĕ ðúĄþììýþ. 

Ìïìü íì þìėýôøíìùðôô þìĄìööÿ÷ČíĒ îì ĔúüôĄìîôô ðìüČĕúô öôĄîìü ðôėėìþ ðôĕñø, ĕìø 
ðìü ðúāô÷ îì ĕìø ėìð-ėìðĒ ýìüĕìðĕúô Ĕÿøĕÿüôĕúô ðìî÷ìþĕúô ĕìøýúċ ăÿùôù ùôĄúùðôĕìùðì 
íúóïĘ ìýþ: úíĄúüìô ìýúýôô ÌøÿðìüČ (þìėüôíìù 83% Č 62,9 öø3) ðìü ÞúĔôöôýþúù þìĄìööÿ÷ 
øñČíìð, úù øôùíìĆð ìó Êóíñöôýþúù ėìð-ėìðô ýìüĕìð íú ÌĀĎúùôýþúù, íìĆð ìó ĕÿðÿðô 
Þÿüöøìùôýþúù ïÿóìĄþì, íúó ðìü ĕÿðÿðô Êóíñöôýþúù íì íìĕüô Ìüì÷ øñüñóìð. Þìėüôíìù 8% 
úíĄúüìô ĕìîóìô ÌøÿðìüČ ðìü ĕÿðÿðô ÌĀĎúùôýþúù îì þìėüôíìù 3,5%-ô úù ðìü ĕÿðÿðô éüúù 
îì Þÿüöøìùôýþúù þìĄìööÿ÷ øñČíìð.Þìėüôíìù 6% úíĄúüìô ĕìîóìô ÌøÿðìüČ ðìü ĕÿðÿðô 
Êóíñöôýþúù þìĄìööÿ÷ øñČíìð.  

ÚíĄúüìô ìýúýôô ðìüČĕúô ĕìîóìô ÝôüðìüČ ðìü ĕÿðÿðô ÉôüĎôóôýþúù (þìėüôíìù 78%) 
þìĄìööÿ÷ øñČíìð. ØôùíìĆð ÝôüðìüČ ìó ĕÿðÿðô Êóíñöôýþúù îì ÞúĔôöôýþúù ïÿóìĄþì, ðìü 
ĕÿðÿðô Éìóúėôýþúù íì Ìüì÷ô äôøú÷Ē øñüñóìð. Ðìü ĕÿðÿðô Êóíñöôýþúù þìėüôíìù 15%, ðìü 
Éìóúöôýþúù þìėüôíìù 6% îì ðìü ÞúĔôöôýþúù þìėüôíìù 1%, Č āÿð 1,1 öø3- ô úíĄúüìô ÝôüðìüČ 
þìĄìööÿ÷ øñČíìð [1, ý.22]. 

Ðìü Ąìüúôþô ôøüĘóìô ïìüøĄìîôô ôė÷ôø íú ôýþôĀúðì ìó øìĆ÷ÿøúþĕúô ïÿùúïÿùÿ 
øÿĕôøô îúíìýþì íì ĕì÷÷ô ĉöú÷úïôô øÿĄöô÷úþô íìĕüô Ìüì÷ îúíìýþì íÿðì ăÿùôù íìüøñúċð, 
öô ĕìü ċö öĘĄôĄô ðìýþìĔìøĆúùìô Æÿøĕÿüôô ÞúĔôöôýþúù îì ðìî÷ìþĕúô ĕìøýúċ, öô ðìü ôù 
ýìøþ ïÿóìüúùôðì øñĄìîìð, úøĘāþì îì íì þìüþôí ðìüúîìüðìùô øìîúðĕúô íì ýìüăìĄøìĕúô 
üĘôóìøôùôô úí (ìó Ĕÿø÷ì öĘ÷ĕú îì úíìùíúüĕú), Ĕôĕìþĕúô ĉöú÷úïĒ îì ĉùñüïñþôöôô ýúāþøúùô 
ôùĄúúþĕúô ïôðüúĉùñüïñþôöĒ ðìā÷ ðúĄþì, øúüú íì ðìüöô ìøôėô ôùėôüúóô íìĕüô Ìüì÷ 
ùìóðôö øñöÿùìð. Íôùúíìü ýìíìíô öĘĕýúü íÿðìù ðìü ýìüóìøôùô ÞúĔôöôýþúù Ąìíìöìĕúô óôČðô 
úíĕúô üìîúùô þìíôĒ îì ýÿùĆĒ (ðìüČĕú, öìùì÷ĕú, ĔĘõíúüĕú îì Ďìõüì) Ĕúõ ïôüôĀþììýþ. 
Þìėüôíìù 30% øìõðúùĕúô ĕìîóìĕúô ðìüČĕú ìó ýìþĕô íìĕü ðìü íì÷ìùðôô óôČðì ìó 4000 øñþü 
îúėñĆ ïìĄþììùð; ðìü ĕÿðÿðô óôùìĕúô ðìüČĕú, ăÿù ėúôðì úíĕúô íñĀôĄúüô óñüôóìøôùĒ ûìĕù 
Ąÿðììùð. (òìüĀô ĔúõïôüĄìîôô úíĕúô óñüôóìøôùĒ ðìü ĕÿðÿðĕúô îìýñĆ þìĎõôü øñČíìð). 

Çìøìô ôù îúėñôċþô úù ìýþ, öô Æÿøĕÿüôô ÞúĔôöôýþúù ðìü ýìüïìĕô óìāôüìĕúô íÿóÿüïô 
úíô þúóìô ùĘĄúöĒ îì ôýþñĕýú÷öÿùìùðìô ùñüĘô íìüėô ìó ùôïúĕô ĉöú÷úïĒ þúóì Ĕúõ ïôüôĀþììýþ. 
Éìüôí 133 ĕìóúü öø2 ĕÿðÿðô öĘĕĕúô ÞúĔôöôýþúù ðúüúô Ďÿùöÿùìùðìô óìāôüìĕúô úíô þúóìô 
ùĘĄúöĒ øñíúĄìùð [1, ý.45]. ÔýþôĀúðìô ýìüĀìöúüúùìô ôù øÿĆĔôóìô þìíôìþ íìüúô 
ôýþôĀúðìíìüìùðìïúùô Æÿøĕÿüôô ÞúĔôöôýþúù ðìü ûñĄíÿüðô ýôČýìþô ôýþôĀúðìíìüôô 
øìĔøĘô óìāôüìĕúô úí, Ąôùúāþô úí ĕìøăÿù øìùĀôìþô ôėþôýúðĒ, íì ìøì÷ úîìüðìù îì þìĕôċô 
øñāìùôóøô ýìøìüìùúöô ûñĄïôüôô öìøĄìîôô óìāôüìĕúô úíĒ, ĕì÷÷ô øÿĄöô÷úþ îì íì 
ðìî÷ìþĕúô øôùþìėì øÿìüüôĀôô ôù óìāôüìĕú ìõùô óìøúù ċöñ ìó îìóôĀìĕúô ìîîì÷ôùðìüìĔì íì 
ĕôýúí øñüìîìð [2, ý.143-148]. 

Ì÷íìþþì, íú ôýþôĀúðì ìó ôøöúùôċþĕúô ĔúõðúĄþì, Æÿøĕÿüôô ÞúĔôöôýþúù ĕìøìô 
ĔìüìČùĕúô ðìüČĕúô ðúāô÷ô öôĄîìüüú íì Āúôðìô āÿð îì øôùþìėì ôýþôĀúðì øñíìüìð. 
Ýúāþøúùô ùñüÿïúĕĕúô íìüėô úíôüú ðìü ðìüČĕúô ôøöúùðúĄþì, üôîúĔÿ üìîùìė ðúðì ðìü 
þìĆøôùô ôýþôė÷ú÷ôċþô ĉùñüïñþôöĒ îì ýúðôüúþô ùñüĘô íìüėô ìó ùôïúĕô ĉöú÷úïĒ þúóì íì 
öôĄîìüĕúô øôùþìėì øÿýúôðìþ øñùìøúċð.  
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ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʠ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ ʩʪʨʘʥʳ. ɻʣʘʚʥʳʝ ʨʝʢʠ ʩʪʨʘʥʳ, ʉʨrʜʨʴʷ ʠ ɸʤʫʜʘʨʴʷ 

ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ. 

ʈʘʟʣʠʯʠʝ ʨʝʯʥʳʝ ʙʘʩʩʝʡʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʘʙʩʦʣʶʪʥʳʤʠ ʩʘʤʳʤʠ ʚʳʩʦʢʠʤʠ ʘʙʩʦʣʶʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ, 

ʩʪʝʧʝʥʴʶ ʠ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʨʝʯʥʦʡ ʩʝʪʠ ʠ ʛʦʜʦʚʳʤ ʩʪʦʢʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʘ, ʙʘʩʩʝʡʥ, ʫʯʘʩʪʦʢ, ʦʙʣʘʩʪʴ, ʉʳʨʜʘʨʴʷ, ɸʤʫʜʘʨʴʷ, ʫʩʣʦʚʠʷ, ʪʝʨʨʠʪʦʨʠʷ, ʩʥʝʛ, ʣʝʜʥʠʢ, 

ʪʝʯʝʥʠʷ. 

 

RIVERS RUNOFFS OF TAJIKISTAN AND THE IR PECULIARITIES  

The article analyzes the river flow of the rivers of the Republic of Tajikistan and emphasizes that it depends on the 

location in Central Asia and the country's natural heritage. The main rivers of the country, Sirdrya and Amu Darya are the 

most important sources of water supply for the Aral Sea. 

The difference in river basins is characterized by the absolute highest absolute marks of the degree and uneven 

diversity of the river network and annual runoff. 

Key words: river, basin, area, region, Syrdarya, Amudarya, conditions, territory, snow, glacier, currents. 
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ʆʈɻɸʅʀɿɸʎʀʗ ʉɸɼʆɺʆɼʉʊɺɸ ʀ ʈɽɾʀʄʆɺ ʆʈʆʐɽʅʀʗ ɼʃʗ 

ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʆʈʆʉʀʊɽʃʔʅʆʁ ɺʆɼʓ ɺ ʍɸʊʃʆʅʉʂʆʁ 

ʆɹʃɸʉʊʀ 

 

ɼʘʚʣʘʪʦʚʘ ʉ.ɼʞ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʊʘʜʞʠʢʠʩʪʘʥ ʷʚʣʷʝʪʩʷ ʩʪʨʘʥʦʡ, ʢʦʪʦʨʘʷ ʥʝ ʠʤʝʝʪ ʚʳʭʦʜʘ ʢ ʤʦʨʶ, ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʶʛʦ-

ʚʦʩʪʦʢʝ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ʅʘʩʝʣʝʥʠʝ ʩʪʨʘʥʳ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 9,1 ʤʠʣʣʠʦʥ ʯʝʣʦʚʝʢ [11, ʩ.9]. 

ʉʪʨʘʥʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʯʝʪʳʨʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʦʙʣʘʩʪʠ, ʠʟʚʝʩʪʥʳʝ ʢʘʢ ʍʘʪʣʦʥʩʢʘʷ ʠ ʉʦʛʜʠʡʩʢʘʷ 

ʦʙʣʘʩʪʴ, ʈʘʡʦʥʳ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʧʦʜʯʠʥʝʥʠʷ (ʈʈʇ) ʠ ɻʦʨʥʦ-ɹʘʜʘʭʰʘʥʩʢʘʷ ɸʚʪʦʥʦʤʥʘʷ 

ʆʙʣʘʩʪʴ (ɻɹɸʆ). ɼʦʭʦʜ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 700 ʜʦʣʣ. ʉʐɸ ʠ ʦʩʥʦʚʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʩʨʝʜʩʪʚ ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ. ʇʨʦʠʟʚʝʜʝʥʥʳʡ 

ʚʘʣʦʚʦʡ ʚʥʫʪʨʝʥʥʠʡ ʧʨʦʜʫʢʪ ʟʘ ʷʥʚʘʨʴ - ʩʝʥʪʷʙʨʴ 2018 ʛʦʜʘ ʧʦ ʦʧʝʨʘʪʠʚʥʳʤ ʜʘʥʥʳʤ ʩʣʦʞʠʣʩʷ ʚ 

ʩʫʤʤʝ 47517,9 ʤʣʥ. ʩʦʤʦʥʠ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʝʨʠʦʜʦʤ 2017 ʛʦʜʘ ʚ 

ʩʦʧʦʩʪʘʚʠʤʳʭ ʮʝʥʘʭ ʩʦʩʪʘʚʠʣ 107,0% [4, ʩ.93].  

ɺ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ ʨʘʩʧʦʣʦʞʝʥʘ ʍʘʪʣʦʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʦʙʣʘʜʘʶʱʘʷ ʫʥʠʢʘʣʴʥʳʤ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʢʣʠʤʘʪʦʤ, ʥʘʩʝʣʷʶʱʠʤ ʝʝ ʛʦʩʪʝʧʨʠʠʤʥʳʤ ʥʘʨʦʜʦʤ ʠ ʤʥʦʛʦʚʝʢʦʚʦʡ ʠʩʪʦʨʠʝʡ. 

ʍʘʪʣʦʥʩʢʘʷ ʦʙʣʘʩʪʴ ï ʵʪʦ ʨʝʛʠʦʥ ʩʦ ʩʪʘʙʠʣʴʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʠ 

ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʵʢʦʥʦʤʠʢʦʡ. ʆʙʣʘʩʪʴ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ, 

ʪʨʫʜʦʚʳʤ ʠ ʥʘʫʯʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʢʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. 

ʀʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ ʠ ʪʦʨʛʦʚʳʝ ʢʦʥʪʘʢʪʳ ʩʚʷʟʳʚʘʶʪ ʍʘʪʣʦʥʩʢʫʶ ʦʙʣʘʩʪʴ ʩ ʙʦʣʝʝ ʯʝʤ 31 

ʩʪʨʘʥʦʡ ʤʠʨʘ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢʘʢ 

ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʧʦʵʪʦʤʫ ʫʷʟʚʠʤʘ ʢ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʨʠʩʢʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʟʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʜʦʩʪʫʧʘ ʢ 

ʚʦʜʝ ʚ ʮʝʣʷʭ ʦʨʦʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʝʭʚʘʪʢʦʡ ʩʝʣʴʩʢʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ.  

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠʛʨʘʝʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʦʩʪʝ ʠ ʩʥʠʞʝʥʠʠ 

ʙʝʜʥʦʩʪʠ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ. ʇʘʭʦʪʥʳʝ ʟʝʤʣʠ ʦʯʝʥʴ ʟʘʚʠʩʷʪ ʦʪ ʦʨʦʰʝʥʠʷ. ʆʜʥʘʢʦ ʩʝʢʪʦʨ ʠʨʨʠʛʘʮʠʠ 

ʩʘʤ ʧʦ ʩʝʙʝ ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʬʝʨʤʝʨʦʚ ʚ ʧʦʧʳʪʢʘʭ ʫʚʝʣʠʯʠʪʴ 

ʫʨʦʞʘʡʥʦʩʪʴ ʠʣʠ ʧʝʨʝʡʪʠ ʢ ʚʳʨʘʱʠʚʘʥʠʶ ʚʳʩʦʢʦʪʦʚʘʨʥʳʭ ʢʫʣʴʪʫʨ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ 

ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʢʪʦʨʘ ʷʚʣʷʶʪʩʷ ʠʟʥʘʰʠʚʘʶʱʘʷʩʷ ʜʨʝʥʘʞʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʥʝʥʘʜʝʞʥʦʝ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ ʠ ʫʩʪʘʨʝʚʰʝʝ ʥʘʩʦʩʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ʆʨʦʰʝʥʠʝ, ʜʦʧʦʣʥʷʷ ʝʩʪʝʩʪʚʝʥʥʳʝ ʚʣʘʛʦʟʘʧʘʩʳ ʚ ʧʦʯʚʝ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʠ 

ʫʩʪʦʡʯʠʚʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʜʘʥʥʳʭ ʢʫʣʴʪʫʨ, ʢʦʪʦʨʳʝ ʧʨʝʜʲʷʚʣʷʶʪ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʧʦʣʠʚʥʳʤ ʨʝʞʠʤʘʤ. ɺ ʨʘʡʦʥʝ ɸ. ɼʞʘʤʠ ʟʘ 2018 ʛ. ʦʩʥʦʚʥʦʡ ʢʫʣʴʪʫʨʦʡ ʷʚʣʷʝʪʩʷ ʭʣʦʧʯʘʪʥʠʢ, 

ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪ 33,8% ï 7820 ʛʘ ʦʪ ʚʩʝʭ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʜʘʣʝʝ ʧʦ ʧʣʦʱʘʜʠ ʚʪʦʨʦʝ ʤʝʩʪʦ 

ʟʘʥʠʤʘʶʪ ʢʫʣʴʪʫʨʳ ʥʘ ʧʨʠʫʩʘʜʝʙʥʳʭ ʠ ʧʨʝʟʠʜʝʥʪʩʢʠʭ ʟʝʤʣʷʭ ʦʪ 13620 ʛʘ ʜʦ 3646 ʛʘ. ɿʝʨʥʦʚʳʝ 

ʟʘʥʠʤʘʶʪ ʪʨʝʪʴʝ ʧʦʣʦʞʝʥʠʝ ï ʦʪ 5333 ʜʦ 4837 ʛʘ [3, ʩ.90]. 

ɺ ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʫʩʧʝʭʦʤ ʤʦʛʫʪ ʚʦʟʜʝʣʳʚʘʪʴʩʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʩʦʨʪʘ ʘʙʨʠʢʦʩʘ, 

ʚʠʥʦʛʨʘʜʘ, ʧʝʨʩʠʢʘ, ʰʝʣʢʦʚʠʮʳ, ʘʡʚʳ, ʠʥʞʠʨʘ, ʛʨʘʥʘʪʘ, ʚʠʰʥʠ, ʯʝʨʝʰʥʠ, ʩʣʠʚʳ, ʷʙʣʦʥʠ, ʛʨʫʰʠ, 

ʤʠʥʜʘʣʷ ʠ ʬʠʩʪʘʰʢʠ.  
ʇʦ ʩʦʭʨʘʥʠʚʰʠʤʩʷ ʠʩʪʦʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʟʘ 128 ʣʝʪ ʜʦ ʥʘʰʝʡ ʵʨʳ ʚʠʥʦʛʨʘʜ ʙʳʣ ʦʪʩʶʜʘ 

ʚʧʝʨʚʳʝ ʧʝʨʝʥʝʩʝʥ ʚ ʂʠʪʘʡ. ʊʘʢʦʡ ʨʘʥʥʠʡ ʨʘʩʮʚʝʪ ʢʫʣʴʪʫʨʳ ʧʣʦʜʦʚʳʭ ʦʙʫʩʣʘʚʣʠʚʘʣʩʷ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʛʦʜʥʳʤ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʧʣʦʜʦʚʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ 

ʪɻʦʛʦ ʨʘʡʦʥʘ. ʊʘʜʞʠʢʠʩʪʘʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʪʝʭ ʞʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʰʠʨʦʪʘʭ, ʥʘ ʢʦʪʦʨʳʭ ʣʝʞʠʪ 

ɻʨʝʮʠʷ, ʂʘʣʠʬʦʨʥʠʷ, ʠ ʦʙʣʘʜʘʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʳʤʠ ʩ ʥʠʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ. ʇʣʦʜʦʚʦʜʩʪʚʦ ʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʥʫʶ ʦʪʨʘʩʣʴ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʚ ʵʪʠʭ ʩʪʨʘʥʘʭ, ʘ ʂʘʣʠʬʦʨʥʠʷ ʷʚʣʷʝʪʩʷ ʤʠʨʦʚʳʤ ʧʦʩʪʘʚʱʠʢʦʤ ʧʣʦʜʦʚ [1, ʩ.42]. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʨʝʣʴʝʬʘ ʚʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʝʩʪʨʦʪʫ ʚ ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ 

ʊʘʜʞʠʢʠʩʪʘʥʘ. ʏʝʤ ʚʳʰʝ ʚ ʛʦʨʳ, ʪʝʤ ʤʝʥʝʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ, ʚʳʧʘʜʘʝʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ ʠ ʥʘ ʢʘʞʜʳʝ 100 ʤ ʧʦʜʲʝʤʘ ʤʝʩʪʥʦʩʪʠ ʩʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʜʘʝʪ ʥʘ 0,50ʉ. ʇʦ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʛʦʨʥʳʝ ʤʝʩʪʥʦʩʪʠ ʜʦ ʠʟʚʝʩʪʥʦʡ ʚʳʩʦʪʳ ʚʝʩʴʤʘ ʥʘʧʦʤʠʥʘʶʪ ʢʣʠʤʘʪ 
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ʧʨʠʤʦʨʩʢʠʭ ʩʪʨʘʥ. ʂʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ, ʩʫʭʦʩʪʴ ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʘʷ ʠʥʩʦʣʷʮʠʷ ʷʚʣʷʶʪʩʷ 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. ʆʩʦʙʝʥʥʦ ʩʫʭʦ ʟʜʝʩʴ ʣʝʪʦ, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʞʜʝʡ 

ʚʳʧʘʜʘʝʪ ʚ ʤʘʨʪʝ. ʄʘʨʪʦʚʩʢʠʝ ʜʦʞʜʠ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʧʨʦʜʦʣʞʘʶʪʩʷ ʠʥʦʛʜʘ ʧʦ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ, 

ʘ ʚ ʛʦʨʘʭ ʦʥʠ ʟʘʪʷʛʠʚʘʶʪʩʷ ʥʘ ʘʧʨʝʣʴ ʠ ʜʘʞʝ ʤʘʡ. ʇʦʣʥʦʚʦʜʥʳʝ, ʦʩʦʙʝʥʥʦ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ, ʨʝʢʠ, 

ʙʝʨʫʱʠʝ ʥʘʯʘʣʦ ʠʟ ʣʝʜʥʠʢʦʚʳʭ ʙʦʛʘʪʩʪʚ, ʵʪʦʛʦ ʟʦʣʦʪʦʛʦ ʬʦʥʜʘ ʪʘʜʞʠʢʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, 

ʧʦʟʚʦʣʷʶʪ ʣʝʛʢʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʚʣʘʛʫ ʥʘ ʧʦʩʝʚʥʳʭ ʫʯʘʩʪʢʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʫʭʦʩʪʴ ʢʣʠʤʘʪʘ 

ʷʚʣʷʝʪʩʷ ʯʘʩʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʘ ʥʝ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʫʚʣʘʞʥʝʥʠʷ ʚ 

ʞʘʨʢʠʭ ʩʪʨʘʥʘʭ ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʚʳʩʦʢʠʭ 

ʫʨʦʞʘʝʚ. ʈʝʛʫʣʠʨʦʚʘʥʠʝʤ ʚʣʘʛʠ ʤʳ ʤʦʞʝʤ ʫʩʢʦʨʷʪʴ ʩʨʦʢʠ ʦʢʦʥʯʘʥʠʷ ʚʝʛʝʪʘʮʠʠ, ʯʪʦ ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ. ʆʙʠʣʠʝ ʉʦʣʥʮʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʧʨʝʢʨʘʩʥʦ 

ʦʢʨʘʰʝʥʥʳʝ, ʙʦʣʝʝ ʵʢʩʪʨʘʢʪʠʚʥʳʝ ʩʘʭʘʨʠʩʪʳʝ ʧʣʦʜʳ. 

ʖʞʥʳʡ ʨʘʡʦʥ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʠʩʢʣʶʯʘʷ ɻʦʨʥʳʡ ɹʘʜʘʭʰʘʥ, ʜʦ 380 ʩ.ʰ. ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ (ʦʪ 120 ʜʦ 320 ʤʤ) ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ, ʯʨʝʟʚʳʯʘʡʥʦ ʞʘʨʢʠʤ 

ʙʝʟʜʦʞʜʥʳʤ ʣʝʪʦʤ. ʈʘʡʦʥ ʧʦʜʚʝʨʞʝʥ ʜʝʡʩʪʚʠʶ ʛʦʨʷʯʠʭ ʚʝʪʨʦʚ ʠʟ ʧʫʩʪʳʥʠ ʂʘʨʘʢʫʤʦʚ ʠ 

ɸʬʛʘʥʠʩʪʘʥʘ (çʘʬʛʘʥʝʮè), ʦʥ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴʶ ʢʣʠʤʘʪʘ ʥʝ ʪʦʣʴʢʦ ʧʦ 

ʨʘʟʥʠʮʝ ʟʠʤʳ ʠ ʣʝʪʘ, ʥʦ ʠ ʜʥʷ ʠ ʥʦʯʠ. ʇʦʯʚʳ ï ʧʫʩʪʳʥʥʳʝ ʠ ʧʫʩʪʳʥʥʦ-ʩʪʝʧʥʳʝ ʩʝʨʦʟʝʤʳ.  

ʄʥʦʛʠʝ ʨʘʡʦʥʳ, ʢʘʢ ʥʘʧʨʠʤʝʨ, ɹʝʰʢʝʥʪʩʢʘʷ ʜʦʣʠʥʘ, ʨʘʡʦʥ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʂʫʣʷʙʘ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʇʘʩʠ-ʢʫ, ʇʘʨʭʘʨ ï ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʢʫʣʴʪʫʨʳ ʛʨʘʥʘʪʘ ʠ 

ʠʥʞʠʨʘ. ʄʝʩʪʥʳʡ ʛʨʘʥʘʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʭʦʨʦʰʠʤʠ ʩʦʨʪʘʤʠ.  

ʉ ʮʝʣʴʶ ʧʨʦʜʦʣʞʝʥʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʊ ʧʨʠʥʷʪʘ ʥʦʚʘʷ ʧʨʦʛʨʘʤʤʘ 

ʨʘʟʚʠʪʠʷ ʩʬʝʨʳ ʩʘʜʦʚʦʜʩʪʚʘ ʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʥʘ 2016-2020 ʛʦʜʳ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʦʡ ʚ 

ʧʨʝʜʩʪʦʷʱʠʝ ʧʷʪʴ ʣʝʪ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʦʟʚʝʜʝʥʠʝ 20 ʪʳʩ. ʛʝʢʪʘʨʦʚ ʥʦʚʳʭ ʩʘʜʦʚ ʠ ʚʠʥʦʛʨʘʜʥʠʢʦʚ. 

ɺ ʮʝʣʷʭ ʚʳʧʦʣʥʝʥʠʷ ʋʢʘʟʘ ʇʨʝʟʠʜʝʥʪʘ ʊʘʜʞʠʢʠʩʪʘʥʘ ʦʪ 27 ʘʚʛʫʩʪʘ 2009 ʛʦʜʘ çʆ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨʘʭ ʧʦ ʨʘʟʚʠʪʠʶ ʩʬʝʨʳ ʩʘʜʦʚʦʜʩʪʚʘ ʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʊʘʜʞʠʢʠʩʪʘʥ ʥʘ 2010-2014 ʛʦʜʳè ʥʘ ʧʣʦʱʘʜʠ 50 ʪʳʩ. ʛʝʢʪʘʨʦʚ ʚʦʟʚʝʜʝʥʳ ʥʦʚʳʝ ʩʘʜʳ ʠ 

ʚʠʥʦʛʨʘʜʥʠʢʠ, ʧʨʦʛʨʘʤʤʘ ʧʝʨʝʚʳʧʦʣʥʝʥʘ ʠ ʪʘʢʠʤ ʧʫʪʝʤ ʩʦʟʜʘʥʦ ʙʦʣʝʝ 100 ʪʳʩ. ʥʦʚʳʭ ʨʘʙʦʯʠʭ 

ʤʝʩʪ [8]. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚʥʠʤʘʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʙʳʣʦ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʩʥʘʱʝʥʥʳʭ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʦ 

ʧʝʨʝʨʘʙʦʪʢʝ ʬʨʫʢʪʦʚ, ʦʚʦʱʝʡ, ʠ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʨʘʩʰʠʨʝʥʠʝ ʧʣʦʱʘʜʠ 

ʪʝʧʣʠʮ, ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ, ʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʭ ʭʦʣʦʜʠʣʴʥʳʭ ʧʦʤʝʱʝʥʠʡ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ. 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʨʝʰʠʪʝʣʴʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʳ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʨʳʥʢʘ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʠ 

ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ ʝ y ʵʢʩʧʦʨʪʘ ʟʘ ʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ, ʚʚʝʜʝʥʠʷ ʚ 

ʩʝʣʴʭʦʟʦʙʦʨʦʪ ʙʨʦʩʦʚʳʭ ʟʝʤʝʣʴ ʠ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ, ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ ʠ ʨʘʟʚʠʪʠʷ 

ʩʬʝʨʳ ʩʝʤʝʥʦʚʦʜʩʪʚʘ, ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʝʡ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʪʝʧʣʠʮ ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʦʭʣʘʜʠʪʝʣʴʥʳʭ ʧʦʤʝʱʝʥʠʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ [7]. 

ʇʦʜʦʙʥʦ ʩʚʝʪʫ ʠ ʪʝʧʣʫ, ʚʦʜʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ ʠ 

ʧʣʦʜʦʥʦʰʝʥʠʷ ʧʣʦʜʦʚʳʭ ʨʘʩʪʝʥʠʡ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʚʦ ʚʩʝʭ ʢʣʝʪʦʢ ʦʨʛʘʥʦʚ ʧʣʦʜʦʚʳʭ ʠ 

ʨʦʩʪʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ɺ ʣʠʩʪʴʷʭ ʠ ʚʝʪʚʷʭ ʩʦʜʝʨʞʠʪʩʷ ʦʪ 50 ʜʦ 75% ʚʦʜʳ, ʚ ʢʦʨʥʷʭ ï ʦʪ 60 ʜʦ 85%, ʚ ʧʣʦʜʘʭ 

ï 85% ʠ ʙʦʣʴʰʝ [2, ʩ.64]. ɺʦʜʘ ʨʘʩʪʚʦʨʷʝʪ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʧʝʨʝʥʦʩʠʪ ʠʭ ʧʦ ʨʘʩʪʝʥʠʶ, 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʚ ʪʢʘʥʷʭ ʨʘʩʪʝʥʠʡ ʥʝʦʙʭʦʜʠʤʳʡ ʪʫʨʛʦʨ, ʨʝʛʫʣʠʨʫʝʪ ʪʝʧʣʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʝʥʠʡ, ʫʯʘʩʪʚʫʝʪ 
ʚ ʧʦʩʪʨʦʝʥʠʠ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʣʝʪʦʢ ʚʩʝʭ ʪʢʘʥʝʡ ʨʘʩʪʝʥʠʷ. ʇʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʩʥʘʙʞʝʥʠʠ ʚʦʜʦʡ 

ʢʣʝʪʦʢ ʨʘʩʪʝʥʠʡ ʚ ʥʠʭ ʧʨʝʦʙʣʘʜʘʶʪ ʧʨʦʮʝʩʩʳ ʩʠʥʪʝʟʘ, ʘ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ, ʪ.ʝ. ʧʨʠ ʦʙʝʟʚʦʞʠʚʘʥʠʠ, ï 

ʫʩʠʣʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʛʠʜʨʦʣʠʟʘ. ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʭʦʜʘ ʚʩʝʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʘʩʪʝʥʠʝ 

ʜʦʣʞʥʦ ʧʦʣʫʯʘʪʴ ʚʦʜʫ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ. 

ɺʦʜʥʳʡ ʨʝʞʠʤ ʚ ʨʘʩʪʝʥʠʠ ʟʘʚʠʩʠʪ ʦʪ ʤʦʱʥʦʩʪʠ ʠ ʩʪʨʦʝʥʠʷ ʥʘʜʟʝʤʥʦʡ ʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤ, 

ʨʠʪʤʘ ʠʭ ʞʠʟʥʠ (ʨʦʩʪʘ ʠ ʧʦʢʦʷ) ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʚ ʚʦʜʝ, ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʠ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, ʠ ʚʦʟʜʫʭʘ, ʠ ʦʪ ʫʩʣʦʚʠʡ ʧʦʩʪʫʧʣʝʥʠʷ ʚʦʜʳ ʠ ʨʘʩʭʦʜʘ ʝʝ ʨʘʩʪʝʥʠʷʤʠ. 

ʇʦ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʦʜʝ ʧʣʦʜʦʚʳʝ ʢʫʣʴʪʫʨʳ ʤʦʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʚ ʩʣʝʜʫʶʱʠʡ ʨʷʜ (ʦʪ ʙʦʣʝʝ 

ʪʨʝʙʦʚʘʪʝʣʴʥʳʭ ʢ ʤʝʥʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳʤ): ʘʡʚʘ, ʩʣʠʚʘ, ʷʙʣʦʥʷ, ʛʨʫʰʘ, ʯʝʨʝʰʥʷ, ʚʠʰʥʷ, ʧʝʨʩʠʢ, 

ʘʙʨʠʢʦʩ, ʰʝʣʢʦʚʠʮʘ, ʤʠʥʜʘʣʴ ʠ ʬʠʩʪʘʰʢʘ ʥʘʩʪʦʷʱʘʷ. ʇʦʩʣʝʜʥʠʝ ʪʨʠ ʚʠʜʘ ï ʩʘʤʳʝ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʝ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʚʦʜʝ ʫ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʚʠʜʘ ʚʝʩʴʤʘ ʨʘʟʣʠʯʥʘ. 
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ɹʦʣʴʰʝ ʚʩʝʛʦ ʧʣʦʜʦʚʳʝ ʢʫʣʴʪʫʨʳ ʨʘʩʭʦʜʫʶʪ ʚʣʘʛʫ ʚ ʚʝʩʝʥʥʠʡ ʠ ʨʘʥʥʝʣʝʪʥʠʡ ʧʝʨʠʦʜʳ, ʢʦʛʜʘ 

ʧʨʦʠʩʭʦʜʷʪ ʮʚʝʪʝʥʠʝ, ʩʠʣʴʥʳʡ ʨʦʩʪ ʧʦʙʝʛʦʚ ʠ ʢʦʨʥʝʡ, ʟʘʪʝʤ ʨʘʩʭʦʜʦʚʘʥʠʝ ʚʣʘʛʠ ʥʝʩʢʦʣʴʢʦ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʢ ʥʘʯʘʣʫ ʦʩʝʥʠ ʩʥʦʚʘ ʚʦʟʨʘʩʪʘʝʪ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʙʦʣʴʰʠʭ ʫʨʦʞʘʷʭ ʠ ʩʧʦʩʦʙʥʦʩʪʠ 

ʨʦʩʪʘ ʢʦʨʥʝʡ ʚ ʦʩʝʥʥʠʭ ʠ ʧʦʟʜʥʝʦʩʝʥʥʠʭ ʩʦʨʪʘʭ.  

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʣʷʤʠ ʠ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʥʘʠʤʝʥʴʰʠʭ ʟʘʪʨʘʪʘʭ 

ʚʦʜʳ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ 

ʩʘʜʦʚʦʜʩʪʚʘ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ 22 ʥʝʦʪʘʧʣʠʚʘʝʤʳʝ ʪʝʧʣʠʮʳ ʩ ʩʠʩʪʝʤʦʡ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʍʫʨʦʩʦʥʩʢʦʤ, ɼʫʩʪʠʡʩʢʦʤ, ɺʘʭʰʩʢʦʤ ʠ ʅʫʨʝʢʩʢʦʤ. 

ʆʚʦʱʝʚʦʜ ʨʘʩʧʦʣʘʛʘʝʪ ʙʦʣʴʰʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʚʦʜʥʦʛʦ ʠʣʠ ʧʠʱʝʚʦʛʦ 

ʨʝʞʠʤʘ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ. ʆʥ ʦʩʫʱʝʩʪʚʣʷʝʪ ʵʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʦʚʦʱʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʧʨʠʩʧʦʩʦʙʣʷʷ ʢ ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʠʨʦʜʥʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʝʩʪʝʩʪʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ 

ʧʦʯʚʳ, ʦʩʘʜʢʠ, ʨʝʣʴʝʬ ʠ ʜʨ. 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʦʚʦʱʠ ʩʦʜʝʨʞʘʪ ʦʪ 75 ʜʦ 97% ʚʦʜʳ. ʉʠʣʴʥʦʝ ʨʘʟʨʘʩʪʘʥʠʝ ʧʝʨʚʠʯʥʦʡ 

ʪʢʘʥʠ, ʦʙʨʘʟʫʶʱʝʡ ʪʦʣʩʪʳʝ ʤʷʩʠʩʪʳʝ ʢʦʨʥʠ, ʛʠʛʘʥʪʩʢʠʝ ʢʦʯʘʥʳ ʢʘʧʫʩʪʳ, ʢʨʫʧʥʳʝ ʩʦʯʥʳʝ 

ʣʫʢʦʚʠʮʳ, ʩʦʯʥʳʝ ʧʣʦʜʳ ʠ ʪ. ʜ., ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʩʥʘʙʞʝʥʠʠ ʚʦʜʦʡ. ʇʨʠ 

ʥʝʜʦʩʪʘʪʢʝ ʚʦʜʳ ʚ ʦʚʦʱʘʭ ʩʠʣʴʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʜʨʝʚʝʩʥʘʷ ʯʘʩʪʴ, ʦʚʦʱʠ ʩʪʘʥʦʚʷʪʩʷ ʛʨʫʙʳʤʠ, 

ʥʝʨʝʜʢʦ ʧʨʠʦʙʨʝʪʘʶʪ ʛʦʨʴʢʠʡ ʚʢʫʩ. ʅʘʦʙʦʨʦʪ, ʧʨʠ ʯʨʝʟʤʝʨʥʦʤ ʠʟʙʳʪʢʝ ʚʦʜʳ ʦʚʦʱʠ ʩʪʘʥʦʚʷʪʩʷ 

ʚʦʜʷʥʠʩʪʳʤʠ, ʤʘʣʦʘʨʦʤʘʪʥʳʤʠ, ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʘʭʘʨʘ, ʩʦʣʝʡ ʠ ʪ.ʜ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʨʘʩʪʝʥʠʷ ʚʦʜʦʡ ʚ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʩʘʜʳ. ʇʝʨʝʩʘʜʢʘ ʨʘʩʪʝʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʩʦʩʪʦʷʥʠʠ ʵʥʝʨʛʠʯʥʦʛʦ ʨʦʩʪʘ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʟʨʫʰʝʥʠʝʤ ʯʘʩʪʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʘʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʧʦʜʘʯʝʡ ʚʦʜʳ (ʪʦʯʥʝʝ ï ʧʦʯʚʝʥʥʳʭ ʨʘʩʪʚʦʨʦʚ) 

ʢʦʨʥʷʤʠ ʠ ʠʩʧʘʨʝʥʠʝʤ ʚʦʜʳ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʴʶ ʨʘʩʪʝʥʠʡ. ʉʦʟʜʘʚʘʷ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʚʦʜʥʳʡ 

ʨʝʞʠʤ ʧʦʣʠʚʦʤ ʧʨʠ ʧʝʨʝʩʘʜʢʝ ʨʘʩʩʘʜʳ (ʠʥʦʛʜʘ ʧʦʩʣʝ), ʤʳ ʢʦʤʧʝʥʩʠʨʫʝʤ ʵʪʦ ʯʘʩʪʠʯʥʦʝ 

ʨʘʟʨʫʰʝʥʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. ʊʦʣʴʢʦ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ (ʧʦʩʣʝ ʪʘʷʥʠʷ ʩʥʝʛʘ ʠʣʠ ʧʦʩʣʝ 

ʧʨʦʰʝʜʰʝʛʦ ʜʦʞʜʷ, ʭʦʨʦʰʦ ʧʨʦʤʦʯʠʚʰʝʛʦ ʟʝʤʣʶ) ʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʙʝʟ ʧʦʣʠʚʘ ʧʨʠ ʚʳʩʘʜʢʝ 

ʨʘʩʩʘʜʳ. ʇʦʣʠʚ ʨʘʩʩʘʜʳ ʥʝʦʙʭʦʜʠʤ ʜʘʞʝ ʚ ʨʘʡʦʥʘʭ ʠʟʙʳʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ, ʝʩʣʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʢʦʚ ʧʦ ʚʨʝʤʝʥʠ ʛʦʜʘ ʙʳʚʘʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʇʦʵʪʦʤʫ ʟʝʤʣʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ 

ʧʦʜ ʦʚʦʱʥʳʝ ʢʫʣʴʪʫʨʳ, ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʳ ʚʦʜʦʡ. ʀʭ ʦʙʳʯʥʦ ʦʪʚʦʜʷʪ ʚʙʣʠʟʠ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ. ʂʫʣʴʪʫʨʘ ʦʚʦʱʝʡ ʧʦʜ ʩʪʝʢʣʦʤ ʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʩʘʜʢʦʚ. ʇʦʪʨʝʙʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚ ʚʦʜʝ ʚ ʧʘʨʥʠʢʘʭ ʠ ʪʝʧʣʠʮʘʭ ʫʜʦʚʣʝʪʚʦʨʷʝʪʩʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʧʦʜʘʯʝʡ ʚʦʜʳ. 

ʇʨʠ ʪʝʧʣʠʯʥʦʡ ʢʫʣʴʪʫʨʝ ʪʦʤʘʪʦʚ ʚ ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʡʦʥʘ ɸ. ɼʞʘʤʠ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ 

ʤʝʩʷʮʝʚ ʟʘ ʚʩʝ ʧʦʣʠʚʳ ʩʦʟʜʘʶʪ ʩʣʦʡ ʚʦʜʳ ʦʢʦʣʦ 700 ʤʤ. ʊʘʢ ʢʘʢ ʚ ʧʝʨʠʦʜ ʫʩʠʣʝʥʥʦʛʦ ʠʩʧʘʨʝʥʠʷ 

ʧʦʣʠʚʳ ʧʨʦʚʦʜʷʪ ʯʝʨʝʟ ʢʘʞʜʳʝ 8 ʜʥʝʡ, ʪʦ ʦʙʱʝʝ ʯʠʩʣʦ ʧʦʣʠʚʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 20 ʨʘʟ; 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʦʜʥʦʤ ʧʦʣʠʚʝ ʩʣʦʡ ʚʦʜʳ ʜʦʣʞʝʥ ʙʳʪʴ ʦʢʦʣʦ 35 ʤʤ. ʉʣʦʡ ʚʦʜʳ ʚ 35 ʤʤ ʥʘ 

ʧʣʦʱʘʜʠ 1 ʛʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 350 ʤ3, ʠʣʠ 350 ʪʳʩ. ʣ. ʊʘʢ ʢʘʢ ʝʞʝʜʥʝʚʥʦ ʧʦʣʠʚʘʝʪʩʷ ʚʦʩʴʤʘʷ ʯʘʩʪʴ 

ʛʝʢʪʘʨʘ, ʪʦ ʟʘ ʦʜʠʥ ʨʘʟ ʧʨʠʭʦʜʠʪʩʷ ʠʟʨʘʩʭʦʜʦʚʘʪʴ 
8

350000
 ʣ. ɽʩʣʠ ʧʦʣʠʚ ʚʝʜʝʪʩʷ ʢʨʫʛʣʳʝ ʩʫʪʢʠ, 

ʪ.ʝ. 86400 ʩʝʢ, ʪʦ ʧʦʜʘʶʱʘʷ ʫʩʪʘʥʦʚʢʘ ʜʦʣʞʥʘ ʜʘʪʴ 4,086400
8

350000
=Ö  ʣ ʚ ʩʝʢ. ʇʦʣʠʚʥʳʝ ʥʦʨʤʳ 

ʚ ʧʘʨʥʠʢʘʭ ʤʦʛʫʪ ʙʳʪʴ ʠ ʙʦʣʴʰʝ, ʠ ʤʝʥʴʰʝ ʫʢʘʟʘʥʥʦʡ ʚʝʣʠʯʠʥʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʫʣʴʪʫʨʳ, 

ʩʧʦʩʦʙʦʚ ʧʦʣʠʚʘ, ʫʩʣʦʚʠʡ ʚʝʥʪʠʣʷʮʠʠ ʠ ʪ.ʜ.  

ʆʛʫʨʮʳ ʠ ʪʦʤʘʪʳ ʣʫʯʰʝ ʚʩʝʛʦ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʞʠʟʥʠ ʦʪ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʩʪʴʝʚ ʜʦ ʮʚʝʪʝʥʠʷ ʦʥʠ ʧʦʣʫʯʘʶʪ ʫʤʝʨʝʥʥʳʡ ʧʦʣʠʚ ï 50% ʦʪ ʧʦʣʥʦʡ 

ʚʣʘʛʦʝʤʢʦʩʪʠ (ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʥʠʞʝʥʠʝʤ ʜʦ 30%), ʘ ʚ ʦʩʪʘʣʴʥʦʝ ʚʨʝʤʷ ï ʭʦʨʦʰʠʡ ʧʦʣʠʚ (80%). 

ʅʘʦʙʦʨʦʪ, ʣʫʢ ʜʘʝʪ ʥʘʠʚʳʩʰʠʡ ʫʨʦʞʘʡ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʧʝʨʠʦʜʳ ʨʘʟʚʠʪʠʷ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʫʢʦʚʠʮʳ ʧʨʦʚʦʜʠʣʩʷ ʭʦʨʦʰʠʡ ʧʦʣʠʚ (80%), ʘ ʚ ʧʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ ï 

ʫʤʝʨʝʥʥʳʡ [5,ʩ.24]. 

ʇʨʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʥʠʞʝ 50% ʧʦʣʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ ʨʘʩʪʝʥʠʷ ʠʩʧʳʪʳʚʘʶʪ ʥʝʜʦʩʪʘʪʦʢ 

ʚʣʘʛʠ, ʢʦʪʦʨʳʡ ʩʢʘʟʳʚʘʝʪʩʷ ʪʝʤ ʩʠʣʴʥʝʝ, ʯʝʤ ʤʝʥʴʰʝ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ 
ʠ ʠʥʪʝʥʩʠʚʥʝʝ ʩʦʣʥʝʯʥʘʷ ʠʥʩʦʣʷʮʠʷ. 
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ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʨʘʟʥʳʝ ʬʘʟʳ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʢʘʨʪʦʬʝʣʴ ʠ ʦʚʦʱʠ ʠʩʧʳʪʳʚʘʶʪ 

ʥʝʦʜʠʥʘʢʦʚʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚʦ ʚʣʘʛʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʚʷʟʠ ʩ ʜʝʬʠʮʠʪʦʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠʟʳʩʢʘʥʠʝ ʨʝʟʝʨʚʦʚ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ. ʆʜʥʘʢʦ ʚ ʟʦʥʝ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ ʯʘʩʪʦ ʦʪʤʝʯʘʶʪʩʷ ʜʥʠ ʩ ʘʪʤʦʩʬʝʨʥʦʡ ʟʘʩʫʭʦʡ, ʢʦʪʦʨʘʷ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʫʩʣʦʚʠʷ 

ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ ʢʘʨʪʦʬʝʣʷ ʠ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʰʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʥʳʭ ʨʝʞʠʤʦʚ ʦʨʦʰʝʥʠʷ ʦʚʦʱʥʳʭ 

ʢʫʣʴʪʫʨ ʠ ʢʘʨʪʦʬʝʣʷ ʥʘ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ, ʠʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʞʘʡʥʦʩʪʠ, 

ʚʳʷʚʣʝʥʠʝ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦ ʠʟʫʯʝʥʠʶ ʚʘʨʠʘʥʪʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʧʨʠ 

ʚʦʟʜʝʣʳʚʘʥʠʠ ʢʘʨʪʦʬʝʣʷ, ʟʝʨʥʦʚʳʭ ʠ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ (ʣʫʢʘ, ʨʝʜʠʩʘ, ʪʦʤʘʪʘ ʠ ʦʛʫʨʮʘ, ʢʘʧʫʩʪʘ) 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʘʡʦʥʝ ɸ. ɼʞʘʤʠ ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ. 

ʇʦ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʤʝʩʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʥʦʩʷʪʩʷ ʢ ʦʯʝʥʴ ʟʘʩʫʰʣʠʚʦʡ 

ʟʦʥʝ. ʇʦʯʚʳ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʦʚ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʝʨʦʟʝʤʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ. ʏʘʩʪʠʯʥʦ ʥʘʙʣʶʜʘʶʪʩʷ ʚʪʦʨʠʯʥʳʝ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʲʝʤʘ ʫʨʦʚʥʷ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʋʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʚʩʝʭ ʢʫʣʴʪʫʨ ʙʳʣ ʙʦʣʝʝ 4 ʤ. ʇʦ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʜʝʬʠʮʠʪʘ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ: ʜʣʷ ʢʘʨʪʦʬʝʣʷ 

ï ʩʨʝʜʥʝʩʫʭʦʡ, ʟʘʩʫʰʣʠʚʳʡ, ʩʨʝʜʥʝʚʣʘʞʥʳʡ; ʜʣʷ ʣʫʢʘ ï ʩʨʝʜʥʝʩʫʭʦʡ, ʩʨʝʜʥʝʚʣʘʞʥʳʡ, 

ʟʘʩʫʰʣʠʚʳʡ; ʜʣʷ ʪʦʤʘʪʘ ï ʩʨʝʜʥʝʩʫʭʦʡ, ʩʨʝʜʥʝʚʣʘʞʥʳʡ, ʟʘʩʫʰʣʠʚʳʡ; ʜʣʷ ʦʛʫʨʮʘ ï 

ʩʨʝʜʥʝʚʣʘʞʥʳʡ, ʚʣʘʞʥʳʡ, ʩʨʝʜʥʝʩʫʭʦʡ. ʇʨʠ ʥʘʟʥʘʯʝʥʠʠ ʨʝʞʠʤʦʚ ʦʨʦʰʝʥʠʷ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨ 

ʫʯʠʪʳʚʘʣʠʩʴ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʂʘʨʪʦʬʝʣʴ ï ʨʘʩʪʝʥʠʝ, ʪʨʝʙʦʚʘʪʝʣʴʥʦʝ ʢ ʚʣʘʛʝ. 

ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʥʝʡ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʬʘʟʘʤ ʨʦʩʪʘ. ɺʨʝʤʷ ʚʝʛʝʪʘʮʠʠ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ ʥʘʤʠ ʫʩʣʦʚʥʦ 

ʨʘʟʜʝʣʝʥʦ ʥʘ ʪʨʠ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʘ: ʦʪ ʧʦʩʘʜʢʠ ʜʦ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ; ʮʚʝʪʝʥʠʝ, ʧʨʝʢʨʘʱʝʥʠʝ 

ʧʨʠʨʦʩʪʘ ʙʦʪʚʳ; ʦʪ ʧʨʝʢʨʘʱʝʥʠʷ ʧʨʠʨʦʩʪʘ ʙʦʪʚʳ ʜʦ ʝʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʫʚʷʜʘʥʠʷ. ʅʘʠʙʦʣʴʰʘʷ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚʦ ʚʣʘʛʝ ʜʣʷ ʢʘʨʪʦʬʝʣʷ ʚʝʩʝʥʥʝʡ ʧʦʩʘʜʢʠ ʦʪʤʝʯʘʝʪʩʷ ʚʦ ʚʪʦʨʦʡ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, ʘ 

ʚ ʥʘʯʘʣʴʥʳʡ ʠ ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜʳ ʦʥʘ ʩʥʠʞʘʝʪʩʷ. ʃʫʢ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʛʨʫʧʧʝ ʦʚʦʱʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʣʦʭʦ ʜʦʙʳʚʘʶʪ ʚʦʜʫ ʠʟ ʧʦʯʚʳ, ʥʦ ʨʘʩʭʦʜʫʶʪ ʝʝ ʵʢʦʥʦʤʥʦ. ʋ ʨʘʩʪʝʥʠʡ ʣʫʢʘ, 

ʬʦʨʤʠʨʫʶʱʠʭ ʚʝʛʝʪʘʪʠʚʥʳʝ ʦʨʛʘʥʳ (ʣʠʩʪʴʷ ʠ ʣʫʢʦʚʠʮʳ), ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ 

ʚʦʟʨʘʩʪʥʳʭ ʧʝʨʠʦʜʘ: ʧʝʨʚʳʡ ï ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʥʘʯʘʣʘ ʨʦʩʪʘ ʣʫʢʦʚʠʮʳ; ʚʪʦʨʦʡ ï ʟʘʚʝʨʰʘʝʪʩʷ ʨʦʩʪ 

ʣʠʩʪʴʝʚ; ʪʨʝʪʠʡ ʧʝʨʠʦʜ ï ʥʘʯʠʥʘʝʪʩʷ ʦʪʤʠʨʘʥʠʝ ʣʠʩʪʴʝʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʧʦʩʣʝ 

ʧʦʩʝʚʘ ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʠ ʜʨʫʞʥʳʭ ʚʩʭʦʜʦʚ. 

ɺʦ ʚʪʦʨʦʡ ʧʝʨʠʦʜ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʦʩʦʙʝʥʥʦ ʚʳʩʦʢʘ. ɺ ʪʨʝʪʠʡ 

ʧʝʨʠʦʜ ʨʘʩʪʝʥʠʷʤ ʪʨʝʙʫʝʪʩʷ ʤʝʥʴʰʝ ʚʣʘʛʠ. ʊʦʤʘʪ ï ʷʚʣʷʝʪʩʷ ʦʚʦʱʥʦʡ ʢʫʣʴʪʫʨʦʡ, ʭʦʨʦʰʦ 

ʜʦʙʳʚʘʶʱʝʡ ʚʦʜʫ ʠ ʨʘʩʭʦʜʫʶʱʝʡ ʝʝ ʵʢʦʥʦʤʥʦ. ʊʦʤʘʪ ʚʣʘʛʦʣʶʙʠʚʦʝ ʨʘʩʪʝʥʠʝ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʝʛʦ ʩʚʦʡʩʪʚʦʤ ʨʘʟʚʠʚʘʪʴ ʤʦʱʥʫʶ ʚʝʛʝʪʘʪʠʚʥʫʶ ʤʘʩʩʫ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʠʤʝʷ ʨʘʟʚʠʪʫʶ ʢʦʨʥʝʚʫʶ 

ʩʠʩʪʝʤʫ, ʜʘʥʥʘʷ ʢʫʣʴʪʫʨʘ ʩʯʠʪʘʝʪʩʷ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʤ ʨʘʩʪʝʥʠʝʤ. ʀʟʙʳʪʦʢ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʪʘʢ ʞʝ, 

ʢʘʢ ʠ ʥʝʜʦʩʪʘʪʦʢ, ʚʨʝʜʝʥ ʜʣʷ ʪʦʤʘʪʘ. ʆʯʝʥʴ ʥʝʞʝʣʘʪʝʣʴʥʳ ʜʣʷ ʨʘʩʪʝʥʠʷ ʢʦʣʝʙʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʚʦʜʳ ʚ ʧʦʯʚʝ. ʆʩʥʦʚʥʳʤʠ ʧʝʨʠʦʜʘʤʠ ʚʝʛʝʪʘʮʠʠ, ʧʦ ʢʦʪʦʨʳʤ ʥʘʟʥʘʯʘʶʪʩʷ ʧʦʣʠʚʳ, ʜʣʷ ʪʦʤʘʪʘ 

ʤʘʩʩʦʚʳʝ ʚʩʭʦʜʳ, ʥʘʯʘʣʦ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ; ʥʘʯʘʣʦ ʩʦʟʨʝʚʘʥʠʷ ʧʦʩʣʝʜʥʠʡ ʩʙʦʨ. ʆʛʫʨʝʮ 

ʦʪʥʦʩʠʪʩʷ ʢ ʦʚʦʱʥʳʤ ʨʘʩʪʝʥʠʷʤ, ʧʣʦʭʦ ʜʦʙʳʚʘʶʱʠʤ ʚʦʜʫ ʠ ʨʘʩʭʦʜʫʶʱʠʤ ʝʝ ʥʝʵʢʦʥʦʤʥʦ. 

ʆʛʫʨʝʮ ï ʩʘʤʦʝ ʚʣʘʛʦʣʶʙʠʚʦʝ ʨʘʩʪʝʥʠʝ ʠʟ ʚʩʝʭ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ, ʧʨʝʜʲʷʚʣʷʝʪ ʧʦʚʳʰʝʥʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʘʥʥʘʷ ʢʫʣʴʪʫʨʘ ʦʯʝʥʴ ʩʠʣʴʥʦ ʨʝʘʛʠʨʫʝʪ ʜʘʞʝ ʥʘ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʟʘʪʦʧʣʝʥʠʝ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʦʛʫʨʮʘ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʥʘ 1-2 
ʤʝʩʷʮʘ ʢʦʨʦʯʝ, ʯʝʤ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʫʛʠʭ ʦʚʦʱʝʡ. ʆʩʥʦʚʥʳʤʠ ʧʝʨʠʦʜʘʤʠ ʚʝʛʝʪʘʮʠʠ ʜʣʷ ʦʛʫʨʮʘ 

ʷʚʣʷʶʪʩʷ: ʤʘʩʩʦʚʳʝ ʚʩʭʦʜʳ, ʥʘʯʘʣʦ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʪʝʭʥʠʯʝʩʢʘʷ ʩʧʝʣʦʩʪʴ (ʧʝʨʚʳʝ ʩʙʦʨʳ), 

ʧʦʩʣʝʜʥʠʡ ʩʙʦʨ. ʆʩʦʙʝʥʥʦ ʚʝʣʠʢʘ ʧʦʪʨʝʙʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʚ ʚʦʜʝ ʚ ʧʝʨʠʦʜ ʧʣʦʜʦʥʦʰʝʥʠʷ. ɺ 

ʦʧʳʪʘʭ ʧʨʠʤʝʥʷʣʠʩʴ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ, ʣʫʢʘ, ʪʦʤʘʪʘ, ʦʛʫʨʮʘ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʱʝʧʨʠʥʷʪʳʝ ʤʝʪʦʜʠʢʠ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʜʘʥʥʳʭ ʨʝʞʠʤʦʚ ʦʨʦʰʝʥʠʷ ʚ 

ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʧʦʣʠʚʦʚ: 

ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʢʘʨʪʦʬʝʣʷ ï 4-5, ʣʫʢʘ 6-10, ʪʦʤʘʪʘ ï 7-10, ʦʛʫʨʮʘ ï 4-6. ʇʨʠ ʵʪʦʤ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʦ ʚʣʘʛʦʟʘʨʷʜʢʦʚʳʭ ʧʦʣʠʚʘʭ ʚ ʛʦʜʳ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʩʫʪʩʪʚʦʚʘʣʘ. 

ɺʝʣʠʯʠʥʘ ʩʫʤʤʘʨʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʢʘʨʪʦʬʝʣʷ ʠ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʩʢʣʘʜʳʚʘʣʘʩʴ ʠʟ ʪʨʝʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ: ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʦʨʦʩʠʪʝʣʴʥʦʡ ʥʦʨʤʳ ʠ ʨʘʩʭʦʜʘ ʚʦʜʳ ʠʟ ʧʦʯʚʳ.  
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ʊʦʤʘʪ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʴʝʚ ʠ ʠʩʧʘʨʷʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ. 

ʊʨʘʥʩʧʠʨʘʮʠʦʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʦʤʘʪʘ ʦʢʦʣʦ 800 ʤʛ. ʇʨʠ ʫʨʦʞʘʝ ʧʣʦʜʦʚ 50 ʪ ʩ ʛʝʢʪʘʨʘ ʠ ʚʝʩʝ 

ʥʘʜʟʝʤʥʦʡ ʩʠʩʪʝʤʳ 15 ʪ, ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʙʫʜʝʪ ʦʢʦʣʦ 7 ʪ. ɼʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʪʘʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʪʨʝʙʫʝʪʩʷ 5600 ʤ3 ʚʦʜʳ, ʯʪʦ ʦʪʚʝʯʘʝʪ ʩʣʦʶ ʚʦʜʳ ʚ 560 ʤʤ. ʋʨʦʞʘʡ 50 ʪ ʩ 

ʛʝʢʪʘʨʘ ï ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ, ʥʦ ʧʝʨʝʜʦʚʠʢʠ ʦʚʦʱʝʚʦʜʩʪʚʘ ʧʦʣʫʯʘʶʪ ʫʨʦʞʘʡ ʠ 100 ʪ, ʘ ʠʥʦʛʜʘ ʠ 

ʚʳʰʝ. ɺ ʪʝʧʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʫʨʦʞʘʡ ʩʚʳʰʝ 100 ʪ ʦʙʳʯʝʥ. ɺ ʢʨʫʧʥʳʭ ʪʝʧʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʚ 

ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʪʦʤʘʪʘʤ ʜʘʶʪ ʩʣʦʡ ʚʦʜʳ ʥʝ ʤʝʥʝʝ 700 ʤʤ ʧʫʪʝʤ ʧʦʜʟʝʤʥʦʛʦ 

ʦʨʦʰʝʥʠʷ [12, ʩ.27]. 

ʅʘʨʷʜʫ ʩ ʚʳʩʦʢʦʡ ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴʶ ʢ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʝ ʪʦʤʘʪʳ ʧʨʝʜʧʦʯʠʪʘʶʪ ʫʤʝʨʝʥʥʫʶ 

ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ. ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʚ 

ʩʦʩʫʜʘʭ 85-95% ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚ ʢʘʤʝʨʘʭ 45-55%. ɼʦ ʪʘʢʦʡ ʚʣʘʞʥʦʩʪʠ 

ʧʦʯʚʫ ʚ ʩʦʩʫʜʘʭ ʜʦʚʦʜʠʣʠ ʝʞʝʜʥʝʚʥʦ ʧʨʠ ʚʟʚʝʰʠʚʘʥʠʠ ʩʦʩʫʜʦʚ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʯʘʩʳ ʚʣʘʞʥʦʩʪʴ 

ʧʦʯʚʳ ʧʦʥʠʞʘʣʘʩʴ. 

ɺ ʪʝʧʣʠʮʘʭ ʠ ʧʘʨʥʠʢʘʭ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʯʘʩʪʦ ʩʦʟʜʘʝʪʩʷ ʠʟʙʳʪʦʯʥʘʷ 

ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ. ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʧʦʯʚʘ ʩʦʜʝʨʞʠʪ ʤʘʣʦ ʚʣʘʛʠ, ʪʦ ʧʦʷʚʣʷʝʪʩʷ ʚʝʨʰʠʥʥʘʷ ʛʥʠʣʴ 

ʧʣʦʜʦʚ. ɺʚʠʜʫ ʵʪʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ʪʝʧʣʠʯʥʦ-ʧʘʨʥʠʢʦʚʦʡ ʢʫʣʴʪʫʨʳ ʪʦʤʘʪʳ ʧʦʣʠʚʘʶʪ ʭʦʪʷ ʠ ʨʝʜʢʦ, 

ʥʦ ʢʘʞʜʳʡ ʨʘʟ ʦʩʥʦʚʘʪʝʣʴʥʦ ʧʨʦʤʘʯʠʚʘʷ ʧʦʯʚʫ ʠ ʩʦʟʜʘʚʘʷ ʫʩʠʣʝʥʥʫʶ ʚʝʥʪʠʣʷʮʠʶ. ʇʦʣʝʟʥʦ 

ʧʦʣʠʚ ʧʨʦʚʦʜʠʪʴ ʧʦ ʙʦʨʦʟʜʘʤ, ʟʘʢʨʳʚʘʷ ʠʭ ʟʘʪʝʤ ʩʫʭʦʡ ʟʝʤʣʝʡ. 

ʀʩʢʣʶʯʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʪʦʤʘʪʘ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʣʦʜʦʥʦʩʷʱʠʭ ʦʨʛʘʥʦʚ ʚ ʩʠʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʥʘʙʞʝʥʠʷ ʨʘʩʪʝʥʠʷ ʨʘʩʪʚʦʨʘʤʠ ʩʦʣʝʡ. ʇʦʵʪʦʤʫ ʪʦʤʘʪ ʪʘʢ ʩʠʣʴʥʦ ʨʝʘʛʠʨʫʝʪ 

ʥʘ ʚʦʜʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ. ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʚʣʘʛʠ ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʘʜʝʥʠʝ ʮʚʝʪʢʦʚ, ʢʠʩʪʝʡ ʠ ʟʘʚʷʟʝʡ. 

ʇʨʠ ʨʝʟʢʦʡ ʩʤʝʥʝ ʧʦʯʚʝʥʥʦʡ ʟʘʩʫʭʠ, ʠʟʙʳʪʦʯʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ 

ʧʣʦʜʦʚ. 

ʏʪʦʙʳ ʧʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʪʥʦʰʝʥʠʝ ʦʚʦʱʥʳʭ ʨʘʩʪʝʥʠʡ ʢ ʚʦʜʥʦʤʫ ʨʝʞʠʤʫ, 

ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ, ʢʘʢ ʩʦʟʜʘʚʘʣʩʷ ʠʩʪʦʨʠʯʝʩʢʠ ʪʦʪ ʠʣʠ ʠʥʦʡ ʵʢʦʪʠʧ, ʢʘʢʦʚ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʫ 

ʥʝʛʦ ʥʘʜʟʝʤʥʦʡ ʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʪ.ʝ. ʩʪʨʦʝʥʠʝ ʦʨʛʘʥʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʦʨʛʘʥʦʚ ʨʘʩʭʦʜʦʚʘʥʠʷ 

ʚʦʜʳ. 
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ÌÓáßÐÖßÙÔÔ ÍÚÀÐÚÜÄ ÎÌ ÝÌØÌÜÌÙÚÖ ÔÝÞÔàÚÐÌ ÙÌØßÐÌÙÔ ÜÑÆÌÔ ÚÍ¾ÜÄ ÐÌÜ 
ÎÔ×ÚëÞÔ áÌÞ×ÚÙ 

Ðìü øìץú÷ì ýÿāìù ðìü íúüìô øìĀ״ÿø, ìóāÿðöÿùôô ùôóúøô (üñĔìô) úíøúùĒ îì ýìøìüìùúö ôýþôĀúðì 
öìüðìùô úí íì óôüúìþ״úô öôĄúîìüóĒ ùôĄúù ðúðì Ąÿðììýþ. Úí ċöñ ìó úøô÷ĕúô ìýúýôô øÿėìüüìüôô ìĀóúôĄ, 

üÿĄð îì ĕúýô÷ùúöôô üÿýþìùôĕú íì Ąÿøúü øñüìîìð. Úí ¬ ץôýøô þìüöôíôô ״ìøìô ״ÿìõüì״ú îì ÿóîĕúô üÿýþìùĒ, 

ĕúýô÷ùúöĒ îì ôùöôĄúĀô úùĕú øñíúĄìð. ÜñĔìô úíøúùĒ ðìü üÿýþìùôĕú íì ûÿüėÿîîìþ íÿðìùô ûúċ îì üñĄì îúíìýþì 
ìýþ. Þì÷ìíúþ íì úí ðìü ùìîĆĕúô ïÿùúïÿùô ċö ùìøÿð ïÿùúïÿù ìýþ. ÍúĎðúüôĊ þúöûìüîìüĒ ¬ ċöñ ìó ýúĕìô ìýúýôô 
öôĄúîìüóôüú þìĄöô÷ øñðôĕìùð.  

Íìüúô íñĕþìü ùìøÿðìùô ùñöÿìĕîú÷ôô ĕìČþìøúù øÿþìāìýýôýúù íúċð þìüóô ôýþôĀúðì ùìøÿðìùô óìāôüì״úô 
úí, óìøôù îì ìĀóúôĄô ôýþñ״ýú÷ô øì״ýÿ÷úþô úóÿץìîúüôüú ýìøìüìùúö ôýþôĀúðì ùìøúċùð. Íìüúô þìĆøôùô íúóúüô 

ôýþñĆøú÷Ē íú øì״ýÿ÷úþô íúýôĀìþô öôĄúîìüóĒ îì óôČð ùìøÿðìùô ״ìøô ýúðôüúþôô úù ìó ״ôýúíô ôýþôĀúðìô 

ýìøìüìùúöô óìøôù, íì÷ìùð íìüðúĄþìùô ״úýô÷ùúöôô óôüúìþ״ú îì üÿĄðô ýú״ìô þÿāøôûìüîìüĒ, óôČð ùìøÿðìùô 
öôĄþô øìõðúùô ïìüøāúùì״úô ìøì÷öÿùìùðì, øôץðúüô ìĀóÿðìùô íôùúĕúô øìāýÿýïìüðúùôðìĄÿðì íìüúô þìüÿ 

þúóì ùôïú״ðúüôô ýìíóìîúþÿ øñîìúþ ĉĆþôíúüô ĔôððĒ ðúðìù ÷úóôø. Íìüúô ðÿüÿýþ øÿìõċù öìüðìùô üñĔìô úíøúùĒ 

ðìü üìýþìùôĕúô øñîìðôĕìùðì îì ýìíóìîúþĒ óìüÿü ìýþ, öô ăôþìîü þìĆüôāô ûìõðúôĄô ôù Č úù ĉöúþôûüú ðúùñø, 
āÿýÿýôċþĕúô üÿĄðô ÿóîĕúô üÿõóìøôùôĊ óñüôóìøôùôô úùüú ðúùôýþì, ċĆùñ ýúāþô ÿóîĕúô ėìíÿ÷ îì āìüĔô úíüú ìó 
āÿð ùìøúñø. Ìó ôù āúþôü ðúùôýþìùô ïÿùúïÿùôô üñĔìô úíČüĒ íìüúô íúĎúþÿ ýìíóìîúþ ðìü îìėþô ôùöôĄúĀ îì 
ïÿùúïÿùôô øìĕýÿ÷úþô ýìíóìîúþĒ ðìü îìėþô ùìĄĆÿùìøú, üúĕĕúô íì÷ìùð íìüðúĄþìùô ĕúýô÷ùúöĒ îì ýìøìüìùúö 
ôýþôĀúðì öìüðìùô úíÿ óìøôù üìîúùì öìüðì Ąÿðììýþ. 

Öì÷ôðîúòìĕú: íúĎðúüĒ, ýìíóìîúþĒ, úíČüĒ, íììøì÷úôô øñîì, ýúĕìô öôĄúîìüóĒ, óìāôüìĕúô úíĒ, ôėþôýúð, 
øìĕýÿ÷ùúöĒ. 

 

ʆʈɻɸʅʀɿɸʎʀʗ ʉɸɼʆɺʆɼʉʊɺɸ ʀ ʈɽɾʀʄʆɺ ʆʈʆʐɽʅʀʗ ɼʃʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ 

ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʆʈʆʉʀʊɽʃʔʅʆʁ ɺʆɼʓ ɺ ʍɸʊʃʆʅʉʂʆʁ ʆɹʃɸʉʊʀ  

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦʙ ʦʨʛʘʥʠʟʘʮʠʷ ʩʘʜʦʚʦʜʩʪʚʘ ʠ ʨʝʞʠʤʦʚ ʦʨʦʰʝʥʠʷ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɺʦʜʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ ʧʣʦʜʦʚʳʭ ʨʘʩʪʝʥʠʡ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʚʩʝʭ ʢʣʝʪʦʢ 

ʦʨʛʘʥʦʚ ʧʣʦʜʦʚʳʭ ʠ ʨʦʩʪʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ɺʦʜʥʳʡ ʨʝʞʠʤ ʟʘʚʠʩʠʪ ʦʪ ʩʪʨʦʝʥʠʷ ʠ ʤʦʱʥʦʩʪʠ ʥʘʜʟʝʤʥʦʡ ʠ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤ ʨʘʩʪʝʥʠʡ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʚʦʜʝ ʫ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʦʜʥʦʛʦ ʠ ʪʝʛʦ ʞʝ ʚʠʜʘ ʚʝʩʴʤʘ ʨʘʟʣʠʯʥʘ. ʇʣʦʜʦʚʦʜʩʪʚʦ ʠ 

ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʦʪʨʘʩʣʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ.  

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʞʠʟʥʠ ʩʧʝʮʠʘʣʠʩʪʳ ʜʦʣʞʥʳ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ 

ʠ ʟʝʤʣʶ, ʠ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʆʙʝʩʧʝʯʝʥʠʶ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʨʳʥʢʘ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʠ ʫʚʝʣʠʯʝʥ ʁʦʙʲʝʤʘ ʝʸ ʵʢʩʧʦʨʪʘ ʟʘ ʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ, 

ʧʦʚʳʰʝʥ ʁʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ ʠ ʨʘʟʚʠʪ ʁʩʬʝʨʳ ʩʝʤʝʥʦʚʦʜʩʪʚʘ, ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʝʡ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʭ 

ʪʝʧʣʠʮ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʭʣʘʜʠʪʝʣʴʥʳʭ ʧʦʤʝʱʝʥʠʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ ʜʦʣʞʥʦ ʧʨʠʜʘʚʘʪʴʩʷ ʩʝʨʴʸʟʥʦʝ 

ʚʥʠʤʘʥʠʝ. ʏʪʦʙʳ ʧʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʪʥʦʰʝʥʠʝ ʧʣʦʜʦʚʳʭ ʠ ʦʚʦʱʥʳʭ ʨʘʩʪʝʥʠʡ ʢ ʚʦʜʥʦʤʫ ʨʝʞʠʤʫ, ʥʝʦʙʭʦʜʠʤʦ 

ʟʥʘʪʴ, ʢʘʢ ʩʦʟʜʘʚʘʣʩʷ ʠʩʪʦʨʠʯʝʩʢʠ ʪʦʪ ʠʣʠ ʠʥʦʡ ʵʢʦʪʠʧ, ʢʘʢʦʚ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʫ ʥʝʛʦ ʥʘʜʟʝʤʥʦʡ ʠ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʳ, ʪ.ʝ. ʢʘʢʦʚʦ ʩʪʨʦʝʥʠʝ ʦʨʛʘʥʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʦʨʛʘʥʦʚ ʨʘʩʭʦʜʦʚʘʥʠʷ ʚʦʜʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʘʞʥʦ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʚʣʠʷʥʠʷ ʨʘʟʥʳʭ ʨʝʞʠʤʦʚ ʦʨʦʰʝʥʠʷ ʩʘʜʦʚ, ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʠ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ 

ʫʨʦʞʘʡʥʦʩʪʠ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʚʳʷʚʣʝʥʠʝ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʜʦʚʦʜʩʪʚʦ, ʦʚʦʱʝʚʦʜʩʪʚʦ, ʦʨʦʰʝʥʠʝ, ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʝ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʚʦʜʥʳʝ 

ʨʝʩʫʨʩʳ, ʵʢʦʥʦʤʠʢʘ, ʫʨʦʞʘʡʥʦʩʪʴ. 

 

ORGANIZATION OF GARDENING AND IRRIGATION MODES FOR THE EFFICIENCY OF USE OF 

IRRIGATING WAT ER IN THE K ʅATLON REGION  

The article cites the concept, development of gardening and irrigation regimes of the efficient use of irrigation water 

for crops. Water is a major factor in the normal growth, development and fruiting of fruit plants. It is an integral part of all 

cells and organs of fruit growth formations. Water regime depends on the structure, power, aerial and root systems of plants. 

The demand for water in different varieties of the same species is quite different. Horticulture and viticulture constitute the 

main branch of agriculture. 

To improve the well-being of life, the specialists must more efficiently use water resources and land, and increase 

food production. To provide the consumer market with high-quality agricultural products and increase its export through 

effective use of land, increase crop yields and seed production, increase the area of permanent greenhouses and the number 

of cooling rooms for storing vegetables and fruits should give serious importance. In order to correctly determine the 

relationship of fruit and vegetable plants to the water regime, it is necessary to know how this or that ecotype was created 

historically, what is the nature of the development of its elevated and root system, i.e. the structure of the organs of water 

consumption and organs of water run out. In this regard, the establishment of the influence of different regimes of irrigation 

of orchards and vegetable crops on the vegetation period of plants, changes in yields is important. Our research was aimed at 

identifying ways to improve the efficiency of irrigation water use. 

Key words: horticulture, vegetable growing, fruit irrigation, agriculture, water resources, economy, yield. 
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ɻʀɼʈʆɻɽʆʃʆɻʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ ʀ ʈʆʃʔ ʇʆɼɿɽʄʅʓʍ ɺʆɼ ɺ ʈɸɿɺʀʊʀʀ 

ʉʆɺʈɽʄɽʅʅʓʍ ɻɽʆʃʆɻʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ (ʅɸ ʇʈʀʄɽʈɽ ʖɻʆ-ɿɸʇɸɼʅʆʁ 

ʏɸʉʊʀ ɸʌɻɸʅʆ-ʊɸɼɾʀʂʉʂʆʁ ɼɽʇʈɽʉʉʀʀ) 

 

ʉʘʠʜʦʚ ʉ.ʄ., ʅʠʷʟʦʚ ɼʞ.ɹ., ʉʘʣʠʭʦʚ ʌ.ʉ., ʈʘʩʫʣʦʚ ʅ.ɸ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ɸʅ ʈʊ, 

ʌʠʣʠʘʣ ʄɻʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ ʚ ʛ. ɼʫʰʘʥʙʝ, 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʟʝʤʝʣʴʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ 

ʛʝʦʜʝʟʠʠ ʈʊ 

 

ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʠʛʨʘʶʪ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠʭ 

ʧʨʦʷʚʣʝʥʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʫʩʣʦʚʠʡ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ, ʦʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʢʣʦʥʦʚ ʠ ʦʪʢʦʩʦʚ, 

ʭʘʨʘʢʪʝʨ ʨʘʟʤʳʚʘʝʤʦʩʪʠ ʧʦʨʦʜ ʙʝʟ ʫʯʝʪʘ ʚʣʘʞʥʦʩʪʠ ʠ ʫʩʣʦʚʠʡ ʮʠʨʢʫʣʷʮʠʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʥʝʜʦʧʫʩʪʠʤʦ. 

ʇʦ ʩʭʝʤʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʊʘʜʞʠʢʠʩʪʘʥʘ [5] ʦʧʠʩʳʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ 

(ʶʛʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ɸʬʛʘʥʦ-ʊʘʜʞʠʢʩʢʦʡ ʜʝʧʨʝʩʩʠʠ) ʦʪʥʦʩʠʪʩʷ ʢ ʖʞʥʦ-ʊʘʜʞʠʢʩʢʦʡ ʩʠʩʪʝʤʝ 

ʘʨʪʝʟʠʘʥʩʢʠʭ ʙʘʩʩʝʡʥʦʚ II-ʛʦ ʧʦʨʷʜʢʘ ʠ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ ʂʫʣʷʙʩʢʦʡ, ʯʘʩʪʠʯʥʦ ɺʘʭʰʩʢʦʡ 

ʤʝʛʘʩʠʥʢʣʠʥʘʣʠ. ɺ ʂʫʣʷʙʩʢʦʤ ʘʨʪʝʟʠʘʥʩʢʦʤ ʙʘʩʩʝʡʥʝ ʨʘʟʚʠʪʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝʦʛʝʥʦʚʳʝ ʠ 

ʯʝʪʚʝʨʪʠʯʥʳʝ ʚʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ ʠ ʢʦʤʧʣʝʢʩʳ. ɿʜʝʩʴ, ʚ ʨʘʡʦʥʘʭ ʘʢʪʠʚʥʦ ʨʘʩʪʫʱʠʭ ʥʦʚʝʡʰʠʭ 

ʧʦʜʥʷʪʠʡ, ʬʠʢʩʠʨʫʶʪʩʷ ʚʳʭʦʜʳ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʙʦʣʝʝ ʜʨʝʚʥʠʤ ʦʪʣʦʞʝʥʠʷʤ [1, 

ʩ.57] 

ʉ ʫʯʸʪʦʤ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ 

ʨʘʟʨʝʟʝ ʙʘʩʩʝʡʥʘ ʚʳʜʝʣʷʝʪʩʷ ʪʨʠ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʵʪʘʞʘ [3,ʩ.57]. ʅʠʞʥʠʡ - 

ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʡ ʩʪʨʫʢʪʫʨʥʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʵʪʘʞ ʩʠʣʴʥʦ ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʭ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʧʘʣʝʦʟʦʷ - ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ɺʥʫʪʨʝʥʥʝʛʦ ɼʘʨʚʘʟʘ.  

ʉʨʝʜʥʠʡ - ʧʣʘʪʬʦʨʤʝʥʥʳʡ ʩʪʨʫʢʪʫʨʥʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʵʪʘʞ ʟʘʣʝʛʘʝʪ ʥʘ ʨʘʟʤʳʪʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʨʚʦʛʦ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʪʝʨʨʠʛʝʥʥʳʤʠ ʠ ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ ʤʝʟʦʟʦʷ ʠ 

ʧʘʣʝʦʛʝʥʘ. ɺ ʧʨʝʜʝʣʘʭ ʵʪʦʛʦ ʵʪʘʞʘ ʚʳʜʝʣʷʝʪʩʷ ʜʚʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʝʨʠʠ: ʶʨʩʢʘʷ ʠ ʤʝʣ-

ʧʘʣʝʦʛʝʥʦʚʘʷ. ɺʝʨʭʥʠʡ - ʦʨʦʛʝʥʥʳʡ ʩʪʨʫʢʪʫʨʥʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʵʪʘʞ ʟʘʣʝʛʘʝʪ ʙʝʟ ʚʠʜʠʤʦʛʦ 

ʫʛʣʦʚʦʛʦ ʥʝʩʦʛʣʘʩʠʷ ʥʘ ʩʨʝʜʥʝʤ, ʧʨʝʜʩʪʘʚʣʝʥ ʤʦʣʘʩʩʘʤʠ ʥʝʦʛʝʥʦʚʦʛʦ ʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʦʚ, 

ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʜʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʝʨʠʠ. ʂʘʞʜʘʷ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ 

ʩʝʨʠʷ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʪʘʞʝʡ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʨʷʜ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠʣʠ 

ʢʦʤʧʣʝʢʩʦʚ [1, 3]. 

ʉʘʤʘʨʠʥʘ ɺ.ʉ. [5] ʠʩʧʦʣʴʟʫʝʪ ʧʨʠʥʮʠʧ ʫʚʷʟʢʠ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ ʝʸ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ, ʪ.ʝ. ʩ ʬʘʮʠʘʣʴʥʳʤ ʩʦʩʪʘʚʦʤ ʦʪʣʦʞʝʥʠʡ ʠ ʫʩʣʦʚʠʡ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ, ʠ 

ʚʳʜʝʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʡʦʥʳ [1, ʩ.58]:  

¶ ʨʘʡʦʥ ʨʘʟʚʠʪʠʷ ʥʝʦʛʝʥʦʚʳʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ;  

¶ ʨʘʡʦʥ ʨʘʟʚʠʪʠʷ ʤʦʨʩʢʠʭ ʚʝʨʭʥʝʤʝʣʦʚʳʭ ʠ ʧʘʣʝʦʛʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ;  

¶ ʨʘʡʦʥ ʨʘʟʚʠʪʠʷ ʭʝʤʦʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ;  

¶ ʨʘʡʦʥ ʨʘʟʚʠʪʠʷ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʭ, ʜʝʣʶʚʠʘʣʴʥʳʭ ʠ ʜʝʣʶʚʠʘʣʴʥʦ-ʵʦʣʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ;  
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¶ ʨʘʡʦʥ ʨʘʟʚʠʪʠʷ ʘʣʣʶʚʠʘʣʴʥʳʭ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ. 

ɺ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʨʘʡʦʥʘ ɺ.ʉ. ʉʘʤʘʨʠʥʦʡ [5] ʚʳʜʝʣʝʥʦ 5 ʩʪʫʧʝʥʝʡ, ʢʦʪʦʨʳʝ 

ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʠʝ ʠʥʪʝʨʚʘʣʳ: 1000-2000; 1500-1600; 1200-1400; 900-

1100; 600-800 ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʧʦʜʨʘʡʦʥʳ [1, ʩ.58]: 

ʈʘʡʦʥʳ ʦʪʣʠʯʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ, ʪʝʢʪʦʥʠʯʝʩʢʠʤ 

ʩʪʨʦʝʥʠʝʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʪʫʧʝʥʝʡ, ʘ ʥʝʢʦʪʦʨʳʝ ʨʝʟʢʦ 

ʨʘʟʣʠʯʘʶʪʩʷ ʠ ʧʦ ʩʚʦʠʤ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ʇʦʜʨʘʡʦʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʨʘʟʣʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʠʪʘʥʠʷ ʠ ʨʘʟʛʨʫʟʢʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʩʚʦʝʦʙʨʘʟʠʝʤ ʧʨʦʷʚʣʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʮʝʣʦʤ, ʥʘ ʦʧʠʩʳʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʯʝʪʢʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʤʫ ʫʨʦʚʥʶ, 

ʦʜʥʘʢʦ ʚ ʧʨʝʜʝʣʘʭ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ ʪʘʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʦʪʤʝʯʘʶʪʩʷ, ʭʦʪʷ ʠ ʥʝ ʩ ʧʦʣʥʦʡ 

ʘʥʘʣʦʛʠʝʡ ʜʣʷ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʪʫʧʝʥʝʡ.  

ʅʘʠʙʦʣʝʝ ʯʝʪʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʦ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʤ ʫʨʦʚʥʷʤ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʚ ʨʘʡʦʥʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʝʟʦʟʦʡʩʢʠʭ ʠ ʥʝʦʛʝʥʦʚʳʭ ʧʦʨʦʜ, ʘ ʥʘʠʙʦʣʝʝ ʩʣʘʙʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʚ 

ʨʘʡʦʥʝ ʨʘʟʚʠʪʠʷ ʨʝʯʥʳʭ ʦʪʣʦʞʝʥʠʡ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ, ʦʪʩʫʪʩʪʚʠʝ ʟʘʢʦʥʦʤʝʨʥʦʛʦ ʚʳʩʦʪʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʰʠʨʦʢʠʤ ʧʣʦʱʘʜʥʳʤ ʠ ʚʳʩʦʪʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

ʣʝʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ, ʢʦʪʦʨʳʝ ʚ ʧʨʝʜʝʣʘʭ ʂʫʣʷʙʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʦʪʤʝʪʢʘʭ ʦʪ 

500 ʜʦ 2000-2500 ʤ. 

ʈʘʡʦʥʳ ʨʘʟʚʠʪʠʷ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʚʳʩʦʪʘʭ 1600 ʤ ʠ ʚʳʰʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʜʠʥʘʢʦʚʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʠʪʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʟʦʥʘʤʠ 

ʢʨʫʧʥʳʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʜʝʥʪʠʯʥʦʩʪʴ ʠʭ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ʇʦʵʪʦʤʫ ʚʩʝ ʦʥʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʤʝʩʪʝ ʢʘʢ ʛʨʫʧʧʘ ʨʘʡʦʥʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. 

ʕʪʘ ʛʨʫʧʧʘ ʨʘʡʦʥʦʚ ʦʙʥʘʞʘʝʪʩʷ ʚ ʥʘʠʙʦʣʝʝ ʧʨʠʧʦʜʥʷʪʳʭ ʭʨʝʙʪʘʭ - ʘʥʪʠʢʣʠʥʘʣʷʭ ʧʦ ʛʦʨʥʦʤʫ 

ʦʙʨʘʤʣʝʥʠʶ ʂʫʣʷʙʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʟʘʧʘʜʘ, ʩʝʚʝʨʘ ʠ ʚʦʩʪʦʢʘ, ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʚʫʭ 

ʚʝʨʭʥʠʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ 1500-1600 ʠ 1800-2000 ʤ ʠ ʚʳʰʝ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʳʧʘʜʘʝʤʳʭ ʦʩʘʜʢʦʚ. ʅʠʞʝ ʚʨʝʟʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʘʟʠʩʘ ʵʨʦʟʠʠ 

ʬʦʨʤʠʨʫʶʪʩʷ ʚʦʜʳ ʚʪʦʨʦʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʟʦʥʳ ʠʣʠ ʚʦʜʳ ʟʘʪʨʫʜʥʝʥʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ. ʕʪʠ 

ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʚʦʜʳ, ʦʙʣʘʜʘʶʱʠʝ ʥʘʧʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩ ʩʘʤʦʠʟʣʠʚʦʤ, ʤʦʛʫʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʧʨʦʤʳʰʣʝʥʥʫʶ ʮʝʥʥʦʩʪʴ. 

ɹʦʣʴʰʘʷ ʨʦʣʴ ʚ ʠʥʬʠʣʴʪʨʘʮʠʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʧʨʠʥʘʜʣʝʞʠʪ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ 

ʨʝʣʴʝʬʘ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʝʡ ʚʝʣʠʯʠʥʫ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʠ ʜʨʝʥʠʨʦʚʘʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠʟ 

ʦʪʜʝʣʴʥʳʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. ʇʠʪʘʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʙʥʘʞʝʥʥʦʩʪʠ ʧʦʨʦʜ ʚ ʧʨʝʜʝʣʘʭ ʨʘʟʣʠʯʥʳʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʟʦʥ. ɺ ʛʦʨʥʦʤ ʦʙʨʘʤʣʝʥʠʠ 

ʪʝʨʨʠʪʦʨʠʠ ʩ ʦʙʥʘʞʝʥʠʝʤ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʚ ʩʚʦʜʦʚʳʭ ʯʘʩʪʷʭ ʘʥʪʠʢʣʠʥʘʣʝʡ ʧʠʪʘʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʩʚʦʙʦʜʥʦʛʦ ʧʦʧʘʜʘʥʠʷ ʠʭ ʠʥʬʠʣʴʪʨʘʮʠʠ ʦʪ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʪʘʷʥʠʷ 

ʩʥʝʛʘ. 

ʏʘʩʪʴ ʚʦʜ, ʘʢʢʫʤʫʣʠʨʫʶʱʠʭʩʷ ʚ ʚʝʨʭʥʝʡ ʟʦʥʝ, ʠʜʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʣʫʙʦʢʠʭ ʚʦʜʦʥʦʩʥʳʭ 

ʛʦʨʠʟʦʥʪʦʚ ʠ ʥʘ ʧʠʪʘʥʠʝ ʯʝʪʚʝʨʪʠʯʥʳʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʦʧʠʩʘʥʥʦʡ 

ʛʨʫʧʧʳ, ʟʘʢʣʶʯʝʥʥʳʝ ʚ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ, ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ 

ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʢʘʢ ʧʦ ʧʣʦʱʘʜʥʦʡ 

ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʩʝʨʠʡ ʦʧʦʣʟʥʝʡ ʢ ʚʳʭʦʜʘʤ ʨʦʜʥʠʢʦʚ, ʪʘʢ ʠ ʧʦ ʘʢʪʠʚʥʦʩʪʠ, ʟʘʚʠʩʷʱʝʡ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʨʦʜʥʠʢʦʚ ʚ ʚʦʜʦʩʙʦʨʘʭ. ʇʨʠʯʝʤ, ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʦʩʘʜʢʘʤʠ. 

ʈʘʟʚʠʪʠʝ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʦʪʤʝʯʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʝʣʦʚʳʭ ʠ ʧʘʣʝʦʛʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʧʨʠʯʝʤ 

ʘʢʪʠʚʥʦʩʪʴ ʠʭ ʧʨʦʷʚʣʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʠ ʫʩʣʦʚʠʡ ʠʭ ʧʠʪʘʥʠʷ. ʂʦʨʝʥʥʳʝ ʧʦʨʦʜʳ ʠʤʝʶʪ ʙʦʣʴʰʫʶ 

ʤʦʱʥʦʩʪʴ ʟʦʥʳ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʦʩʣʦʞʥʝʥʳ ʟʦʥʘʤʠ ʢʨʫʧʥʳʭ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʨʘʟʨʳʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ. ʕʪʦ ʩʦʟʜʘʝʪ ʭʦʨʦʰʠʝ ʫʩʣʦʚʠʷ ʧʠʪʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʟʦʥʝ ʩʚʦʙʦʜʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʚʦʜʦʦʙʠʣʴʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠ ʨʝʟʢʦʡ 

ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʣʘʞʥʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʦʪʜʝʣʴʥʳʭ 

ʙʣʦʢʦʚ ʧʦʨʦʜ ʠ ʛʦʨʠʟʦʥʪʦʚ ʠ ʚʳʟʳʚʘʶʪ ʠʭ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʩʤʝʱʝʥʠʝ. 
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ʆʩʦʙʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʨʘʟʨʳʚʥʳʤ ʥʘʨʫʰʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʢʨʫʧʥʝʡʰʠʤʠ ʜʨʝʥʘʤʠ 

ʠ ʵʢʨʘʥʘʤʠ ʜʣʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ʆʥʠ ʦʪʤʝʯʘʶʪ ʣʠʥʝʡʥʫʶ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢʨʫʧʥʳʭ ʦʧʦʣʟʥʝʚʳʭ 

ʤʘʩʩʠʚʦʚ ʚʩʝʭ ʪʠʧʦʚ, ʢʦʪʦʨʳʝ ʯʘʱʝ ʚʩʝʛʦ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʦʙʚʦʜʥʝʥʠʝʤ ʧʦʜʦʰʚʳ ʧʦʢʨʦʚʥʳʭ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʩʫʛʣʠʥʢʦʚ ʠ ʦʪʜʝʣʴʥʳʭ ʧʘʯʝʢ ʧʦʨʦʜ ʧʦ ʨʘʟʨʳʚʥʳʤ ʪʨʝʱʠʥʘʤ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ 

ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ, ʦʧʦʣʟʥʝʚʳʝ ʩʤʝʱʝʥʠʷ ʚ ʟʦʥʘʭ ʨʘʟʣʦʤʦʚ ʠʤʝʶʪ ʛʨʘʥʜʠʦʟʥʳʝ 

ʨʘʟʤʝʨʳ (3,5-4,0 ʢʤ2 ʩ ʦʙʲʝʤʘʤʠ ʩʤʝʱʝʥʠʡ ʙʦʣʝʝ 10 ʤʣʥ. ʤ3) [1]. ʈʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʦʪʨʘʞʘʶʪ 

ʩʦʯʝʪʘʥʠʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʧʨʦʷʚʣʝʥʠʠ ʦʧʦʣʟʥʝʡ. 

ʇʦ ʟʦʥʘʤ ʥʝʢʦʪʦʨʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ 

ʚʳʢʣʠʥʠʚʘʶʪʩʷ ʚ ʚʠʜʝ ʣʠʥʝʡʥʳʭ ʚʦʩʭʦʜʷʱʠʭ ʠ ʥʠʩʭʦʜʷʱʠʭ ʨʦʜʥʠʢʦʚ. ɼʝʙʠʪ ʨʦʜʥʠʢʦʚ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ, ʦʪ 0,1 ʜʦ 20 ʣ/ʩʝʢ (ʍʦʨʤʘʠ ʙʦʣʦ) ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 0,3-33,6 ʛ/ʣ 

ʠ ʙʦʣʝʝ [2, 3]. ɺʦʜʦʥʦʩʥʦʩʪʴ ʨʘʟʨʳʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ 

ʠʥʪʝʨʧʦʣʷʮʠʠ ʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ. ʅʘ ʦʧʠʩʳʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʪʤʝʯʘʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʚʦʜʦʥʦʩʥʳʝ ʨʘʟʣʦʤʳ: ʉʘʨʠʦʙʩʢʠʡ, ʆʙʠʤʠʥʦʫʩʢʠʡ ʠ ʜʨ. 

ɸʥʘʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʡʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʭ 

ʧʦʨʦʜ ʧʦ ʣʝʚʦʤʫ ʙʦʨʪʫ ʨ. ʆʙʠʤʠʥʦʫ.  

ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʟʜʝʩʴ ʩʚʷʟʘʥʳ ʣʠʰʴ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʨʦʟʠʦʥʥʦʡ ʛʨʫʧʧʦʡ ï ʩʢʣʦʥʦʚʦʡ ʵʨʦʟʠʝʡ ʠ ʩʝʣʝʚʳʤʠ ʧʦʪʦʢʘʤʠ. ɽʜʠʥʠʯʥʳʝ 

ʦʧʦʣʟʥʠ ʩʢʦʣʴʞʝʥʠʷ ʩʚʷʟʳʚʘʶʪʩʷ ʪʦʣʴʢʦ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʨʘʟʨʳʚʘʤʠ ʠ ʩʚʷʟʠ ʩ ʧʦʜʟʝʤʥʳʤʠ 

ʚʦʜʘʤʠ ʥʝ ʠʤʝʶʪ. ɼʦʚʦʣʴʥʦ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʨʘʡʦʥʦʚ ʨʘʟʚʠʪʠʷ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ 

ʠʤʝʶʪ ʫʢʘʟʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩʢʣʦʥʦʚʳʭ ʵʨʦʟʠʡ, ʩʝʣʝʚʳʝ ʷʚʣʝʥʠʷ ʠ ʢʘʨʩʪ. ʆʜʥʘʢʦ ʦʥʠ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʠʤʝʶʪ ʧʦʜʯʠʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʈʘʡʦʥ ʨʘʟʚʠʪʠʷ ʭʝʤʦʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʪʤʝʯʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʊʘʥʘʧʯʠ, 

ʛʦʨʫ ʍʦʜʞʘ-ʄʫʤʠʥ ʠ ʍʦʜʞʘ-ʉʘʨʪʠʩ ʠ ʩʣʦʞʝʥ ʛʠʧʩʘʤʠ, ʘʥʛʠʜʨʠʪʘʤʠ ʠ ʢʘʤʝʥʥʦʡ ʩʦʣʴʶ. ɺ 

ʫʨʦʯʠʱʝ ʋʨʪʘʙʦʟ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʢʨʳʪʳ ʤʦʱʥʳʤʠ ʪʦʣʱʘʤʠ ʣʸʩʩʦʚʠʜʥʳʭ 

ʩʫʛʣʠʥʢʦʚ. ɺʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʛʠʧʩʦʚ ʠ ʩʦʣʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ, ʘ ʪʘʢʞʝ 

ʩʪʝʧʝʥʴʶ ʟʘʢʘʨʩʪʦʚʘʥʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʚ ʵʪʦʤ ʨʘʡʦʥʝ 

ʢʘʨʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ɿʘʢʘʨʩʪʦʚʘʥʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢʘ, ʯʪʦ 

ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʨʘʩʭʦʜʫʶʪʩʷ ʪʦʣʴʢʦ ʥʘ ʠʥʬʠʣʴʪʨʘʮʠʶ. ʂʘʤʝʥʥʘʷ ʩʦʣʴ ʚ ʤʦʥʦʣʠʪʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʷʚʣʷʝʪʩʷ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʡ, ʦʜʥʘʢʦ, ʝʩʣʠ ʚ ʥʝʡ ʠʤʝʶʪʩʷ ʪʨʝʱʠʥʳ, ʪʦ ʩʪʝʥʢʠ ʪʨʝʱʠʥ 

ʙʳʩʪʨʦ ʨʘʟʤʳʚʘʶʪʩʷ ʠ ʦʙʨʘʟʫʶʪ ʧʦʣʦʩʪʠ ʠ ʧʫʩʪʦʪʳ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ. ʇʦ ʥʘʰʠʤ ʧʦʣʝʚʳʤ 

ʥʘʙʣʶʜʝʥʠʷʤ, ʚ 2018 ʛʦʜʫ ʦʙʨʫʰʠʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʘʤʦʡ ʧʨʦʪʷʞʝʥʥʦʡ ʧʝʱʝʨʳ ʍʦʜʞʘ - 

ʄʫʤʠʥ ʜʣʠʥʦʡ ʙʦʣʝʝ 300 ʤʝʪʨʦʚ. 

ʈʘʡʦʥ ʨʘʟʚʠʪʠʷ ʩʢʣʦʥʦʚʳʭ ʜʝʣʶʚʠʘʣʴʥʳʭ ʠ ʨʝʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠʤʝʝʪ ʧʦʚʩʝʤʝʩʪʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʟʘʥʠʤʘʝʪ ʢʨʫʧʥʳʝ ʤʝʞʛʦʨʥʳʝ ʚʧʘʜʠʥʳ. ʇʦ ʙʦʨʪʘʤ ʢʨʫʧʥʳʭ ʨʝʢ 

ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʙʨʘʟʫʶʪ 3-5 ʫʨʦʚʥʝʡ. ʃʠʪʦʣʦʛʠʯʝʩʢʠ ʚʩʝ ʵʪʠ ʦʪʣʦʞʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʝʩʩʘʤʠ, ʩʫʛʣʠʥʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʧʦʯʚʝʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʛʣʫʙʠʥʘʭ ʧʦʜʩʪʠʣʘʶʪʩʷ ʛʘʣʝʯʥʠʢʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʤʝʥʷʝʪʩʷ ʦʪ 3-5 ʤ 

(ʜʝʣʶʚʠʘʣʴʥʳʡ ʯʝʭʦʣ) ʜʦ 260-300 ʤ ʚʦ ʚʧʘʜʠʥʘʭ (ʩʫʙʘʵʨʘʣʴʥʳʡ ʧʦʢʨʦʚ). ʂʦʵʬʬʠʮʠʝʥʪ 

ʬʠʣʴʪʨʘʮʠʠ ʤʝʣʢʦʟʝʤʦʚ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,01 ʜʦ 1,5 ʤ/ʩʫʪʢʠ. ɺʦʜʦʦʙʠʣʴʥʦʩʪʴ ʚʳʰʝʦʧʠʩʘʥʥʳʭ 

ʧʦʨʦʜ ʥʠʟʢʘʷ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʜʝʣʴʥʳʤʠ ʜʝʙʠʪʘʤʠ 0,01-0,05 ʣ/ʩʝʢ. ʆʪʤʝʯʘʝʪʩʷ ʞʝʩʪʢʘʷ 

ʣʠʥʝʡʥʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʨʦʜʥʠʢʦʚ ʢ ʧʨʦʩʣʦʷʤ ʠʩʢʦʧʘʝʤʳʭ ʧʦʯʚ. ɼʝʙʠʪʳ ʨʦʜʥʠʢʦʚ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ, ʦʪ 0,01 ʜʦ 3,0 ʣ/ʩʝʢ, ʚ ʵʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʠʩʭʦʜʠʪ 
ʫʤʝʥʴʰʝʥʠʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʪ 1,0 ʜʦ 0,3 ʛ/ʣ [4].  

ʏʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʳʩʦʢʠʭ ʘʜʳʨʦʚ ʫʚʣʘʞʥʷʶʪʩʷ ʩʧʦʨʘʜʠʯʝʩʢʠ ʟʘ ʩʯʝʪ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʯʘʩʪʴ, ʠʥʬʠʣʴʪʨʘʮʠʠ ʠʟ ʦʪʜʝʣʴʥʳʭ 

ʨʦʜʥʠʢʦʚ ʠ ʟʘ ʩʯʝʪ ʚʦʩʭʦʜʷʱʝʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʧʦʨʦʜ ʢʦʨʝʥʥʦʛʦ ʦʩʥʦʚʘʥʠʷ. ʊʘʢʦʡ ʭʘʨʘʢʪʝʨ 

ʧʠʪʘʥʠʷ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʦʩʣʦʡʥʫʶ ʠ ʨʘʟʦʙʱʝʥʥʫʶ ʚʣʘʞʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʧʦʢʨʦʚʥʦʡ 

ʪʦʣʱʠ. ɺ ʥʠʟʢʦʛʦʨʥʳʭ ʘʜʳʨʘʭ ʣʝʩʩʳ ʦʪʣʠʯʘʶʪʩʷ ʙʝʟʚʦʜʥʦʩʪʴʶ, ʪʘʢ ʢʘʢ ʧʠʪʘʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʠʥʬʠʣʴʪʨʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʩʘʜʢʦʚ. 

ɺ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣʠ ʦʧʦʣʟʥʝʚʳʝ ʷʚʣʝʥʠʷ. ʆʥʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʝʜʛʦʨʴʷʭ ʩ ʘʙʩʦʣʶʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ ʦʪ 500-600 ʜʦ 2000 ʤ, ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 

ʘʜʳʨʥʦʡ ʟʦʥʝ ʨʝʣʴʝʬʘ. ɹʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʦʧʦʣʟʥʝʚʳʭ ʷʚʣʝʥʠʡ ʩʚʷʟʘʥʦ ʩ ʠʥʪʝʥʩʠʚʥʳʤ 

ʨʘʩʯʣʝʥʝʥʠʝʤ ʨʝʣʴʝʬʘ, ʥʘʣʠʯʠʝʤ ʤʦʱʥʦʡ ʪʦʣʱʠ ʣʝʩʩʦʚʠʜʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 
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ʫʩʣʦʚʠʷʤʠ ʫʚʣʘʞʥʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʠ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ. ɼʣʷ 

ʦʧʠʩʳʚʘʝʤʦʛʦ ʨʘʡʦʥʘ ʭʘʨʘʢʪʝʨʥʦ ʨʘʟʚʠʪʠʝ ʦʧʦʣʟʥʝʡ ʨʘʟʣʠʯʥʦʛʦ ʩʤʝʱʝʥʠʷ ʠ ʦʙʲʝʤʘ. ʆʜʥʘʢʦ 

ʦʪʤʝʯʘʝʪʩʷ ʨʘʟʣʠʯʥʦʝ ʫʯʘʩʪʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʨʫʧʥʳʭ ʠ ʤʝʣʢʠʭ ʦʧʦʣʟʥʝʡ.  

ʂʨʫʧʥʳʝ, ʢʘʢ ʜʨʝʚʥʠʝ, ʪʘʢ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʦʧʦʣʟʥʠ, ʦʙʫʩʣʦʚʣʝʥʳ ʛʣʫʙʠʥʦʡ ʵʨʦʟʠʦʥʥʦʛʦ 

ʨʘʩʯʣʝʥʝʥʠʷ ʧʦʢʨʦʚʥʳʭ ʣʝʩʩʦʚ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʈ3-N1 ʚ 

ʦʩʥʦʚʘʥʠʠ ʧʦʢʨʦʚʘ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʧʨʠ ʵʪʦʤ ʦʢʘʟʳʚʘʶʪ ʟʦʥʳ ʨʘʟʣʦʤʦʚ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ 

ʤʝʣʢʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʨʳʚʳ ʚ ʢʦʨʝʥʥʦʤ ʦʩʥʦʚʘʥʠʠ ʠ ʧʦʢʨʦʚʥʦʡ ʪʦʣʱʝ. 

ʆʩʦʙʝʥʥʦ ʯʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢʨʫʧʥʝʡʰʠʭ ʦʧʦʣʟʥʝʡ ʩʢʦʣʴʞʝʥʠʷ ʢ 

ɼʝʭʠʤʘʭʤʫʜʩʢʦʤʫ ʨʘʟʣʦʤʫ ʠ ʦʧʦʣʟʥʝʡ-ʧʦʪʦʢʦʚ ʢ ʟʦʥʝ ʍʦʥʘʙʘʜʩʢʦʛʦ ʨʘʟʣʦʤʘ. ʆʙʲʝʤʳ ʩʤʝʱʝʥʠʡ 

ʦʪ 2,0 ʜʦ 90 ʤʣʥ. ʤ3 [1, ʩ.62]. ʄʝʣʢʠʝ ʦʧʦʣʟʥʝʚʳʝ ʩʤʝʱʝʥʠʷ ʧʨʠʫʨʦʯʠʚʘʶʪʩʷ ʢ ʙʦʨʪʘʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʦʚʨʘʛʦʚ ʠ ʟʘʚʠʩʷʪ ʦʪ ʩʝʟʦʥʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʙʘʵʨʘʣʴʥʳʭ ʩʫʛʣʠʥʢʦʚ 

ʠ ʧʣʘʩʪʦʚʳʭ ʚʳʭʦʜʦʚ ʨʦʜʥʠʢʦʚ ʠʟ ʦʪʜʝʣʴʥʳʭ ʧʦʯʚʝʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ 

ʧʦʢʨʦʚʥʦʡ ʪʦʣʱʠ ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʣʝʩʩʦʚ. ʆʙʲʝʤʳ ʩʤʝʱʝʥʠʡ ʩʦʩʪʘʚʣʷʶʪ 0,02-0,06 ʤʣʥ.ʤ3. 

ʇʨʝʦʙʣʘʜʘʶʪ ʦʧʦʣʟʥʠ-ʧʦʪʦʢʠ.  

ʂʨʦʤʝ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʛʨʷʟʝʢʘʤʝʥʥʳʭ ʠ ʛʨʷʟʝ-ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʚʨʘʞʥʦʡ ʵʨʦʟʠʠ. 

ʅʘʨʷʜʫ ʩ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʥʘ ʦʨʦʰʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʘʜʳʨʦʚ ʚ ʨʘʟʚʠʪʠʠ 

ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʚʨʘʛʦʦʙʨʘʟʦʚʘʥʠʷ ʜʦʚʦʣʴʥʦ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʧʨʠʥʠʤʘʶʪ ʚʦʜʳ 

ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʩʝʪʠ. 

ɺ ʨʝʯʥʳʭ ʜʦʣʠʥʘʭ ʧʠʪʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʬʠʣʴʪʨʘʮʠʠ ʨʝʯʥʳʭ ʚʦʜ ʠ ʚʦʜ 

ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘ ʩʯʝʪ ʩʚʦʙʦʜʥʦʛʦ ʧʨʠʪʦʢʘ ʠʟ ʛʦʨʥʦʛʦ 

ʦʙʨʘʤʣʝʥʠʷ ʠ ʠʥʬʠʣʴʪʨʘʮʠʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʈʘʟʛʨʫʟʢʘ ʚʦʜ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʩʪʦʢʘ ʚʥʠʟ ʧʦ ʜʦʣʠʥʝ, ʨʘʟʛʨʫʟʢʘ ʥʘʧʦʨʥʳʭ ʚʦʜ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʨʷʜʘ 

ʚʦʩʭʦʜʷʱʠʭ ʨʦʜʥʠʢʦʚ ʚ ʜʦʣʠʥʝ ʨʝʢ ʗʭʩʫ ʠ ʇʷʥʜʞ. ɹʣʘʛʦʜʘʨʷ ʤʘʣʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʨʘʡʦʥʘ ʠ ʝʝ ʙʣʠʟʦʩʪʠ ʢ ʙʘʟʠʩʫ ʵʨʦʟʠʠ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʦʣʫʯʠʣʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ. ɼʣʷ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ ʭʘʨʘʢʪʝʨʥʳ ʧʦʜʤʳʚ ʠ ʦʙʨʫʰʝʥʠʝ ʙʦʨʪʦʚ, ʢʦʪʦʨʳʝ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʤʝʣʢʠʤʠ ʦʧʦʣʟʥʝʚʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ, ʦʙʚʘʣʠʚʘʥʠʝʤ ʠ ʦʩʳʧʘʥʠʝʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʢʘʞʜʦʛʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʟʦʥ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʣʦʤʦʚ, ʭʘʨʘʢʪʝʨʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʪʝʩʥʦ 

ʩʚʷʟʘʥʳ ʩ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʠ ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʫʩʣʦʚʠʷ ʧʦʩʪʫʧʣʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʠ ʚʳʩʦʪʥʦ-ʟʦʥʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʧʠʪʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ʈʝʛʠʦʥʘʣʴʥʳʝ, 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʫʩʣʦʚʠʷʤʠ ʨʘʟʛʨʫʟʢʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʪʫʧʝʥʷʭ ʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʠʥʪʝʨʚʘʣʘʭ ʚʳʩʦʪ ʦʪ 800 ʜʦ 2000 ʤ.  

ʆʪʩʫʪʩʪʚʠʝ ʯʝʪʢʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʭ ʚʳʩʦʪʥʳʭ 

ʠʥʪʝʨʚʘʣʦʚ ʦʙʲʷʩʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ: ʰʠʨʦʢʠʤ ʧʣʦʱʘʜʥʳʤ ʠ ʚʳʩʦʪʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʯʝʪʚʝʨʪʠʯʥʳʭ ʣʸʩʩʦʚʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʳʝ ʦʪʤʝʯʘʶʪʩʷ ʚʦ ʚʩʝʭ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʪʫʧʝʥʷʭ. ʆʥʠ ʨʘʟʣʠʯʘʶʪʩʷ ʤʦʱʥʦʩʪʴʶ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʝʥʝʟʠʩʘ, 

ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʠ ʧʦʵʪʦʤʫ ʙʦʣʝʝ ʦʩʣʦʞʥʷʶʪ ʧʨʦʮʝʩʩ ʧʠʪʘʥʠʷ ʠ ʨʘʟʛʨʫʟʢʠ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ; ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʦʩʘʜʢʦʚ ʧʦ ʧʣʦʱʘʜʠ; ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩʢʣʦʥʦʚ; ʘʢʪʠʚʥʳʤ ʦʩʚʦʝʥʠʝʤ ʜʦʣʠʥ ʢʨʫʧʥʳʭ ʨʝʢ ʠ ʤʝʞʛʦʨʥʳʭ ʚʧʘʜʠʥ. 
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äÌÜÚÔÞÔ ÏÔÐÜÚÏÑÚ×ÚÏÄ ÎÌ ÙÌÉäÔ ÚÍ׳ÚÔ ÓÑÜÔÓÌØÔÙÄ ÐÌÜ ÜßäÐÔ ÜÌÎÌÙÐ׳ÚÔ 
ÏÑÚ×ÚÏÔÔ ØßÚÝÔÜ (ÐÌÜ ØÔÝÚ×Ô ÉÔÝØÔ ÆÌÙßÍß - ÀÌÜÍÔÔ ÛÌÝÞáÌØÔÔ ÌàÀÚÙß-

ÞÚÆÔÖ) 

Ðìü øìץú÷ì ùìþôĔì îì āÿ÷úýì״úô þìץ״ôץúþ úôð íì ùìץĄô úí״úô óñüôóìøôù ðìü üÿĄðô üìîìùð״úô 

ïñú÷úïôô øÿúýôü íìüüìýĒ øñĄìîìð. Úí״úô óñüôóìøôùĒ ðìü üÿĄðô üìîìùð״úô ïñú÷úïôô øÿúýôü ùìץĄô øÿ״ôø 
øñíúóìùð îì ċöñ ìó úøô÷״úô ìýúýôô Ąìüúôþô øÿ״ìùðôýôĊ ïñú÷úïôô óÿ״ÿüô úù״ú øñíúĄìùð. Øÿìõċù öìüðìùô 

Ąìüþ״úô þìĄìööÿ÷ô ċüă״ú, øÿ״úýôíìô ÿýþÿîúüôô ðúøìùìöĘĕú, āÿýÿýôċþô ĄÿýþìĄìîôô Ĕôùý״úô öÿ״Ē íñ 
ùìóìüðúĄþô üÿþÿíìþùúöĒ îì Ąìüúôþô ״ìüìöìþô úí״úô óñüôóìøôùĒ סìõüôôøöúù ìýþ. 

Üìîìùð״úô ïñú÷úïôô øÿúýôü íì āÿýÿýôċþ״úô ĉùñüïñþôöôô ýìþ״ô óìøôù, úøô÷״úô ôץ÷ôøĒ, íôú÷úïĒ, 
þñāùôöĒ îúíìýþì øñíúĄìùð îì ôùăÿùôù ì÷úץìøìùðìùð íú úí״úô óñüôóìøôùĒ, āÿýÿýìù ðìü ùú״ôċ״úô üÿĄðô 
Ĕôùý״úô öÿ״ôô ýÿýþ îì ÷úõðúü (óìüðāúö îì Ĕôùý״úô óìüðāúöøúùìùð, ïô÷āúö). 

Ðìü Ąìö÷ô ĔìøĆ Āìüץôċþô úù״ú ìó ״ìøì üìîĄìùþìü ðìü óìøôùìô îñüþôöì÷ôô üñ÷ñĀ, ״ìõìþô Āìþýôì÷Ē îì 
Ąìüúôþô ûìõðúôĄô þì״Ąôùô״ú óú״ôü øñïìüðìùð. Þìסõôüúþô øôùþìץìîĒ, øôץðúüìù îì ýôĀìþĒ ðìü Ąìüúôþô 
üÿĄðô üìîìùð״úô ïñú÷úïôô øÿúýôü íú îìóĆôċþô üñóôĄô úí״úô óñüôóìøôùĒ ðìü íìĆóñ óôùì״úô ïñúøúüĀú÷úïĒ 
îúíìýþììùð îì ðìü íì÷ìùðô״úô ìó 800 þú 2000 ø øÿĄú״ôðì øñĄìîìùð.  

Ðìü ùìþôĔìô þìץ״ôץúþ øÿץìüüìü Ąÿð, öô úí״úô øìîóñô íì÷ìùðô ïôðüúðôùìøôöĒ íú ûìõðúĄìîôô ċüă״ú, 

Ĕìüôĕú, ĄÿýþìĄìîôô ýìþĕô íú÷úô ðúøìùìöĘĕú, ýñ÷ îì ðôïìü üìîìùð״úô ĉöóúïñùĒ îúíìýþìïôô óôă ðúüìùð. 
Öì÷ôðîúòì״ú: úí״úô óñüôóìøôùĒ, ïôðüúïñú÷úïôċ, ċüă״ú, ýñ÷, øÿ״úýôíì, üñ÷ñĀ, ùìøĒ, ״ìüìöìþô úí״úô 

óñüôóìøôùĒ, øôùþìץì. 
 

ɻʀɼʈʆɻɽʆʃʆɻʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ ʀ ʈʆʃʔ ʇʆɼɿɽʄʅʓʍ ɺʆɼ ɺ ʈɸɿɺʀʊʀʀ ʉʆɺʈɽʄɽʅʅʓʍ 

ɻɽʆʃʆɻʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ (ʅɸ ʇʈʀʄɽʈɽ ʖɻʆ-ɿɸʇɸɼʅʆʁ ʏɸʉʊʀ ɸʌɻɸʅʆ-ʊɸɼɾʀʂʉʂʆʁ 

ɼɽʇʈɽʉʉʀʀ) 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ ʦ ʨʦʣʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʨʘʟʚʠʪʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʠʛʨʘʶʪ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠʭ ʧʨʦʷʚʣʝʥʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʫʩʣʦʚʠʡ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ, ʦʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʢʣʦʥʦʚ ʠ ʦʪʢʦʩʦʚ, ʭʘʨʘʢʪʝʨ ʨʘʟʤʳʚʘʝʤʦʩʪʠ ʧʦʨʦʜ, ʙʝʟ ʫʯʝʪʘ 

ʚʣʘʞʥʦʩʪʠ ʠ ʫʩʣʦʚʠʡ ʮʠʨʢʫʣʷʮʠʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʝʚʦʟʤʦʞʥʳ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʦʙʫʩʣʦʚʣʝʥʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʝʣʴʝʬʘ, 

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ, ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ, ʪʝʭʥʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʘ ʪʘʢʞʝ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ, 

ʦʩʦʙʝʥʥʦ ʚ ʨʘʡʦʥʘʭ ʨʘʟʚʠʪʠʷ ʨʳʭʣʳʭ, ʥʝʩʚʷʟʘʥʥʳʭ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ (ʣʝʩʩʳ, ʣʝʩʩʦʚʠʜʥʳʝ ʩʫʛʣʠʥʢʠ). ɺ 

ʩʫʤʤʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʠʭ ʩʚʦʝʦʙʨʘʟʠʝ ʷʨʯʝ ʚʩʝʛʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʬʦʥʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ ʨʝʣʴʝʬʘ, 

ʬʘʮʠʘʣʴʥʳʤ ʩʦʩʪʘʚʦʤ ʦʪʣʦʞʝʥʠʡ ʠ ʠʭ ʫʩʣʦʚʠʡ ʦʙʨʘʟʦʚʘʥʠʷ. ʈʝʛʠʦʥʘʣʴʥʳʝ, ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʫʩʣʦʚʠʷʤʠ ʨʘʟʛʨʫʟʢʠ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʪʫʧʝʥʷʭ ʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʠʥʪʝʨʚʘʣʘʭ ʚʳʩʦʪ ʦʪ 800 ʜʦ 2000 ʤ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʜʳ ʚʝʨʭʥʝʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʟʦʥʳ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ 

ʧʨʦʷʚʣʝʥʠʝʤ ʦʧʦʣʟʥʝʡ, ʦʚʨʘʛʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʣʦʩʢʦʩʪʥʳʤ ʩʤʳʚʦʤ, ʩʝʣʷʤʠ ʠ ʜʨʫʛʠʤʠ ʵʢʟʦʛʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. 
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HYDROGEOLOGICAL CONDITIONS AND ROLE OF UNDERGROUND WATER IN THE DEVELOPMENT 

OF MODERN GEOLOGICAL PROCESSES (ON THE EXAMPLE OF THE SOUTH -WESTERN PART OF THE 

AFGHAN -TAJIK DEPRESSION)  

This paper discusses the results and conclusions about the role of groundwater in the development of modern 

geological processes. The groundwater plays an important role in the development of modern geological processes as one of 

the main factors of the manifestation engineering and geological conditions. Determining the conditions for the development 

of landslides, the assessment of the stability of slopes and slopes, the nature of erosion of rocks, without taking into account 

the humidity and circulation conditions of groundwater is impossible. 
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Modern geological processes are determined by the energy characteristics of the relief, climatic, biological, man-made 

factors, as well as their interaction with groundwater, especially in areas of loose, unbound clay (loess, clayey soils). In the 

summarized form, their originality is most clearly manifested against the background of the vertical dissection of the relief, 

the facies composition of the sediments and their formation conditions. Regional, qualitative and quantitative changes in the 

development of engineering-geological processes are associated with groundwater discharge conditions in certain 

geomorphological levels and observe at elevations from 800 to 2000 m. 

As a performed work result, it was established that the waters of the upper hydrodynamic zone are closely associated 

with the manifestation of landslides, gullying, plane flushing, mudflows and other exogenous processes. 

Key words: groundwater, hydrogeology, landslides, mudflows, assessment, relief, humidity, circulation, area runoff. 
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ɺʆɼʆʉɹɽʈɽɾɽʅʀɽ, ʇʆɺʓʐɽʅʀɽ ɹɽɿʆʇɸʉʅʆʉʊʀ ɻʀɼʈʆʊɽʍʅʀʏɽʉʂʀʍ 

ʉʆʆʈʋɾɽʅʀʁ ʀ ɺʅɽɼʈɽʅʀɽ ʎʀʌʈʆɺʓʍ ʊɽʍʅʆʃʆɻʀʁ ɺ ʕʅɽʈɻʆʉʀʉʊɽʄɽ 

ʊɸɼɾʀʂʀʉʊɸʅɸ 

 

ɸʨʠʬʦʚ ʍ.ʆ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʢʦʤʠʪʝʪ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʙʦʣʴʰʠʤ ʧʣʦʪʠʥʘʤ 

 

ʊʘʜʞʠʢʠʩʪʘʥ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʦʜʥʳʝ ʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. ɹʦʣʝʝ 92% 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʟʜʝʩʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʝʣʩɹʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʩʝʢʪʦʨʝ, ʥʘ ʥʫʞʜʳ ʦʨʦʰʘʝʤʦʛʦ 

ʟʝʤʣʝʜʝʣʠʷ, ʠ ʣʠʰʴ ʦʢʦʣʦ 2% ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʫʜʘ ʚʢʣʶʯʝʥʘ ʠ ʵʥʝʨʛʝʪʠʢʘ ʚ ʮʝʣʦʤ. ɺ 
ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʳ ʚ ʦʨʦʰʘʝʤʦʤ ʟʝʤʣʝʜʝʣʠʠ ʩʥʠʞʝʥʦ ʜʦ 

70-60%.  

ʆʆʅ ʧʨʠʟʥʘʚʘʣʘ ʥʘʰʫ ʨʝʩʧʫʙʣʠʢʫ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ ʧʦ ʤʦʜʝʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʷʜʘ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʧʨʠʯʠʥ ʪʝʧʝʨʴ ʤʳ ʞʠʚʸʤ ʚ ʘʛʨʘʨʥʦ-

ʧʨʦʤʳʰʣʝʥʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝ. ʇʨʝʟʠʜʝʥʪ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʕʤʦʤʘʣʠ ʈʘʭʤʦʥ ʧʦʩʪʘʚʠʣ 

ʟʘʜʘʯʫ ʧʝʨʝʚʦʜʘ ʵʢʦʥʦʤʠʢʠ ʢ ʧʨʦʤʳʰʣʝʥʥʦ-ʘʛʨʘʨʥʦʡ ʤʦʜʝʣʠ. ʀʥʩʪʠʪʫʪ ʕʢʦʥʦʤʠʢʠ ʠ 

ʜʝʤʦʛʨʘʬʠʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʊʘʜʞʠʢʠʩʪʘʥʘ ʚ ʪʝʯʝʥʠʝ ʦʯʝʥʴ ʢʦʨʦʪʢʦʛʦ ʧʝʨʠʦʜʘ (ʜʚʫʭʥʝʜʝʣʴʥʳʡ 

ʩʨʦʢ) ʨʘʟʨʘʙʦʪʘʣ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʚʘʨʠʘʥʪ ʂʦʥʮʝʧʮʠʠ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ ʥʘ ʧʝʨʠʦʜ ʜʦ 2035 ʛʦʜʘ. ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʧʨʠʥʷʣʦ ʝʸ ʟʘ ʦʩʥʦʚʫ. ʉ ʫʯʸʪʦʤ ʧʦʣʫʯʝʥʥʳʭ 

ʟʘʤʝʯʘʥʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʩʪʠʪʫʪ ʟʘʚʝʨʰʘʝʪ ʩʚʦʡ ʚʘʨʠʘʥʪ ʢʦʥʮʝʧʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2040 
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ʛʦʜʘ. ʆʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʥʝʡ ʧʨʠʟʥʘʥʦ ʨʘʟʚʠʪʠʝ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ. ʇʦʥʷʪʥʦ, 

ʯʪʦ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʥʘʣʠʯʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɺʦʜʘ ʪʘʢ ʞʝ 

ʥʫʞʥʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʦʨʥʦʨʫʜʥʦʡ, ʪʝʢʩʪʠʣʴʥʦʡ, ʧʠʱʝʚʦʡ, ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ. ʀʟ ʦʧʳʪʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʩʝʜʥʝʡ ʉʠʥʴʟʷʥ 

ʋʡʛʫʨʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʂʅʈ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʡ ʨʦʩʪ ʧʦʪʨʝʙʦʚʘʣʦʩʴ 

30%, ʥʘ ʫʨʙʘʥʠʟʘʮʠʶ (ʥʫʞʜʳ ʭʦʟʷʡʩʪʚʝʥʥʦȤʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʛʨʘʞʜʘʥ-10%), ʘ ʥʘ 

ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ (ʨʘʩʭʦʜʫʝʪʩʷ ʧʦʨʷʜʢʘ 70% ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ). ʈʝʩʫʨʩʳ ʂʠʪʘʷ ʩʦʩʨʝʜʦʪʦʯʝʥʳ 

ʚ ʚʝʨʭʦʚʴʝ ʀʨʪʳʰʘ (ʏʸʨʥʳʡ ʀʨʪʳʰ). ʂʠʪʘʡ ʩʦʙʠʨʘʝʪʩʷ ʧʝʨʝʡʪʠ ʥʘ ʤʥʦʛʦʣʝʪʥʝʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʩʪʦʢʘ ʟʜʝʩʴ ʩ ʧʦʤʦʱʴʶ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ [1]. ɸ ʛʜʝ ʥʘʰʝʡ 

ʨʝʩʧʫʙʣʠʢʝ ʚʟʷʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʦʙʲʸʤʳ ʚʦʜʳ, ʝʩʣʠ ʨʝʩʫʨʩʳ ʚʝʨʭʦʚʴʝʚ ʥʘʰʠʭ ʨʝʢ ʚ ʙʘʩʩʝʡʥʝ 

ɸʤʫʜʘʨʴʠ ʫʞʝ ʮʝʣʠʢʦʤ ʨʘʩʧʨʝʜʝʣʝʥʳ ʠ ʥʘ ʙʣʠʞʘʡʰʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʦʞʠʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʠʭ 

ʜʝʬʠʮʠʪʘ? ʇʦ ʧʨʦʛʥʦʟʘʤ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ (ʅʀʎ) ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ 

ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʚʦʜʥʦʡ ʢʦʤʠʩʩʠʠ (ʄʂɺʂ) ʝʞʝʛʦʜʥʳʡ ʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ 

ɸʤʫʜʘʨʴʷ ʚʳʟʦʚʝʪ ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʦʜʝ ʥʘ 2,5 ʢʤ3, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʫʚʝʣʠʯʘʪ 

ʜʝʬʠʮʠʪ ʝʸ ʥʘ 1,5 ʢʤ3, ʜʦʩʪʠʞʝʥʠʝ ʤʠʨʘ ʚ ɸʬʛʘʥʠʩʪʘʥʝ ʧʦʟʚʦʣʠʪ ʝʤʫ ʦʩʚʦʠʪʴ ʩʚʦʶ ʜʦʣʶ ʜʦ 3 

ʢʤ3, ʘ ʨʦʩʪ ʵʢʦʥʦʤʠʢ ʚ ʪʨʸʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʧʨʠʚʝʜʸʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʦʜʝ ʝʱʸ ʥʘ 1,5 

ʢʤ3 [2]. ʇʝʨʝʜʦʚʳʝ ʛʦʩʫʜʘʨʩʪʚʘ, ʠʩʧʳʪʳʚʘʶʱʠʝ ʜʝʬʠʮʠʪ ʚʦʜʳ, ʥʘʭʦʜʷʪ ʩʧʦʩʦʙʳ ʝʛʦ ʧʨʝʦʜʦʣʝʥʠʷ 

ʟʘ ʩʯʸʪ ʧʨʠʤʝʥʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ 

ʥʘ ʦʩʥʦʚʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʧʳʪʥʦ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ, ʚʥʝʜʨʝʥʠʷ ʜʦʩʪʠʞʝʥʠʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʂʊ), ʘ ʪʘʢ ʞʝ ʧʨʠʥʷʪʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ. ʂ ʧʨʠʤʝʨʫ, ʀʟʨʘʠʣʴ ʩ ʥʘʩʝʣʝʥʠʝʤ 8 ʤʣʥ. ʯʝʣʦʚʝʢ ʠ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ 248 ʤ3/ʯʝʣʦʚʝʢʘ/ʛʦʜ (ʫ ʥʘʩ ʦʥʘ ʨʘʚʥʘ 1000 ʤ3/ʯʝʣʦʚʝʢʘ/ʛʦʜ) ʥʘʭʦʜʠʪ ʚʳʭʦʜ 

ʠʟ ʧʦʣʦʞʝʥʠʷ ʟʘ ʩʯʸʪ ʧʝʨʝʜʦʚʳʭ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ, ʢʘʢ ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ, 

ʣʘʟʝʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʦʨʦʰʘʝʤʳʭ ʧʣʦʱʘʜʝʡ. ʆʥ ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʦʨʦʰʝʥʠʷ ʜʦ ʜʚʫʭ ʨʘʟ 

ʦʪʨʘʙʦʪʘʥʥʳʝ ʠ ʦʯʠʱʝʥʥʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ. ɺ ʀʟʨʘʠʣʝ ʠʩʧʦʣʴʟʫʶʪ ʙʣʦʯʥʦʝ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ. ɼʣʷ 

ʚʩʝʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʢʚʦʪʳ. ʅʘʨʫʰʝʥʠʝ ʢʚʦʪ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʮʝʥʳ ʟʘ 1 

ʢʫʙ ʚʦʜʳ ʚ ʨʘʟʳ. ʊʦʣʴʢʦ ʟʘ ʦʜʠʥ ʩʝʟʦʥ ʫʩʪʘʥʦʚʣʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʮʝʥ ʥʘ ʚʦʜʫ, ʚʦʜʦʟʘʙʦʨ ʚ 

ʀʟʨʘʠʣʝ ʩʥʠʟʠʣʩʷ ʥʘ 20%. ʀʟʨʘʠʣʴ ʧʨʠʤʝʥʷʝʪ ʞʸʩʪʢʠʝ ʩʘʥʢʮʠʠ ʟʘ ʥʘʨʫʰʝʥʠʷ ʚʦʜʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ɿʘ ʥʘʨʫʰʝʥʠʝ ʥʦʨʤ ʧʦ ʟʘʱʠʪʝ ʢʘʯʝʩʪʚʘ ʚʦʜ - ʪʶʨʝʤʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʥʘ 1 ʛʦʜ 

ʠʣʠ ʰʪʨʘʬ ʚ 350 ʪʳʩ. ʰʝʢʝʣʝʡ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ 100 ʪʳʩ. ʜʦʣ. ʉʐɸ. ɿʘ ʦʪʜʝʣʴʥʳʝ ʧʨʝʩʪʫʧʣʝʥʠʷ 

ʩʫʜ ʚʧʨʘʚʝ ʥʘʟʥʘʯʘʪʴ ʰʪʨʘʬ ʚ 4 ʨʘʟ ʙʦʣʴʰʝ ʩʪʦʠʤʦʩʪʠ ʧʨʠʯʠʥʸʥʥʦʛʦ ʫʱʝʨʙʘ ʠʣʠ ʧʨʠʦʙʨʝʪʸʥʥʦʡ 

ʚʳʛʦʜʳ. 
ɺ ʋʟʙʝʢʠʩʪʘʥʝ, ʚ ɿʘʢʦʥʝ ʦ ɺʦʜʝ ʠ ɺʦʜʦʧʦʣʴʟʦʚʘʥʠʠ 1993 ʛ., ʝʩʪʴ ʩʪʘʪʴʷ 50, ʦʙʷʟʳʚʘʶʱʘʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʧʦʩʦʙʳ ʠ ʤʝʪʦʜʳ ʦʨʦʰʝʥʠʷ ʧʫʪʸʤ 
ʚʥʝʜʨʝʥʠʷ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʪʝʭʥʠʢʠ ʧʦʣʠʚʘ. ɺ ɺʦʜʥʦʤ ʢʦʜʝʢʩʝ 
ʂʘʟʘʭʩʪʘʥʘ 2003 ʛʦʜʘ ʚ ʩʪʘʪʴʝ 61 ʟʘʧʠʩʘʥʦ ʧʦʣʦʞʝʥʠʝ ʦ ʨʘʟʨʘʙʦʪʢʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ ʚʦʜʦʩʙʝʨʝʞʝʥʠʷ. ɺ ʂʦʜʝʢʩʝ çʆ ʚʦʜʝè ʊʫʨʢʤʝʥʠʩʪʘʥʘ 2016 ʛʦʜʘ ʚ ʩʪʘʪʴʝ 
79 ʟʘʧʠʩʘʥʘ ʦʙʷʟʘʥʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʨʝʩʧʫʙʣʠʢʝ ʚʥʝʜʨʷʶʪʩʷ 
ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ ʠ ʜʦʞʜʝʚʘʥʠʝ. ʊʫʨʢʤʝʥʠʩʪʘʥ ʧʨʠʚʣʝʢʘʝʪ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ 
ʪʝʭʥʦʣʦʛʠʡ ʠʟʨʘʠʣʴʩʢʠʝ ʢʦʤʧʘʥʠʠ, ʪʘʢʠʝ, ʢʘʢ çʄʝʨʭʘʚè. 

ʅʘʟʚʘʥʥʳʝ ʨʝʩʧʫʙʣʠʢʠ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʦ ʚʥʝʜʨʝʥʠʶ ʜʦʨʦʛʦʩʪʦʷʱʠʭ 
ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʩʫʱʝʩʪʚʫʶʪ ʠ ʤʝʥʝʝ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʚʝʜʝʥʠʝ 
ʧʣʘʪʥʦʩʪʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. ʕʪʠʤ, ʢʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʪʘʢ 
ʞʝ ʧʦʣʴʟʫʝʪʩʷ ʀʟʨʘʠʣʴ ʠ ʮʝʣʳʡ ʨʷʜ ʤʝʥʝʝ ʙʦʛʘʪʳʭ ʠ ʫʩʧʝʰʥʳʭ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ 
ʛʦʩʫʜʘʨʩʪʚ. ʇʨʦʬʝʩʩʦʨ ʉ.ɸ. ɼʫʭʦʚʥʳʡ ʚ ʠʥʪʝʨʚʴʶ çɻʘʟʝʪʝ.uz.è ʟʘ 27.02.2018ʛ. ʨʘʩʩʢʘʟʳʚʘʷ, 
ʧʦʯʝʤʫ ʋʟʙʝʢʠʩʪʘʥʫ ʥʝʦʙʭʦʜʠʤʘ ʜʝʡʩʪʚʝʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʚʦʜʦʩʙʝʨʝʞʝʥʠʷ, ʧʨʝʜʣʦʞʠʣ ʚʚʝʩʪʠ 
ʧʣʘʪʫ ʟʘ ʚʦʜʫ. ʆʥʘ ʜʦʣʞʥʘ ʩʪʘʪʴ ʟʘʢʦʥʦʤ ʜʣʷ ʚʩʝʭ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʚʦʜʦʧʦʪʨʝʙʠʪʝʣʝʡ: çʥʝ 
ʟʘʧʣʘʪʠʣ ʟʘ ʚʦʜʫ - ʚʦʜʫ ʥʝ ʧʦʣʫʯʠʣ! ʀ ʥʠʢʘʢʠʝ ʤʝʩʪʥʳʝ ʚʣʘʩʪʠ ʥʝ ʜʦʣʞʥʳ ʟʘʩʪʘʚʣʷʪʴ 
ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʜʘʚʘʪʴ ʚʦʜʫ, ʝʩʣʠ ʟʘ ʥʝʝ ʥʝ ʫʧʣʘʯʝʥʦ. ɺʚʝʜʝʥʠʝ ʧʣʘʪʳ ʟʘ ʚʦʜʫ 
ʥʝʤʝʜʣʝʥʥʦ ʧʦʟʚʦʣʠʪ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʪʴ ʠ ʚʥʝʜʨʷʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʚʦʜʦʩʙʝʨʝʞʝʥʠʷ, ʪʘʢʠʝ, 
ʢʘʢ ʦʨʦʰʝʥʠʝ ʤʝʪʦʜʦʤ ʜʦʞʜʝʚʘʥʠʷ, ʙʦʨʴʙʘ ʩ ʬʠʣʴʪʨʘʮʠʝʡ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʦʜʳ ʠ 
ʪʘʢ ʜʘʣʝʝè. ɽʱʝ ʨʘʥʴʰʝ, ɺʩʝʤʠʨʥʳʡ ʙʘʥʢ ʧʨʦʚʸʣ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʄʝʢʩʠʢʝ, ʠʩʧʳʪʳʚʘʶʱʝʡ 
ʞʸʩʪʢʠʡ ʜʝʬʠʮʠʪ ʚʦʜʳ. ʊʘʤ ʚʦʜʝ ʧʨʠʩʚʦʠʣʠ ʩʪʘʪʫʩ ʪʦʚʘʨʘ. ʂʘʢ ʠ ʦʞʠʜʘʣʦʩʴ, ʚʦʜʘ ʧʝʨʝʩʪʘʣʘ ʙʳʪʴ 
ʜʝʬʠʮʠʪʦʤ. ɺʦʜʫ ʩʪʘʣʠ ʨʘʯʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ. ɺ ʤʠʨʝ ʠʤʝʝʪʩʷ ʮʝʣʳʡ ʨʷʜ ʧʨʝʮʝʜʝʥʪʦʚ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ ʚ ʢʘʯʝʩʪʚʝ ʪʦʚʘʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʨʠʤʝʨʘʤʠ ʧʨʦʜʘʞʠ ʚʦʜʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 
ʧʦ ʨʝʢʝ. ɺ 1994 ʛʦʜʫ ʚ ʩʠʣʴʥʫʶ ʟʘʩʫʭʫ ʊʫʨʮʠʷ ʢʫʧʠʣʘ ʫ ɹʦʣʛʘʨʠʠ ʩʚʝʨʭ ʦʙʳʯʥʦʛʦ 30 ʤʣʥ.ʤ3 ʚʦʜʳ 
ʧʦ ʮʝʥʝ 8 ʮʝʥʪʦʚ ʉʐɸ ʟʘ 1 ʤ3. ʅʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʚ ʊʫʨʮʠʠ ʙʳʣ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʦ ʚʦʜʥʦʩʪʠ ʛʦʜ, 
ʠ ʦʥʘ ʧʨʦʜʘʣʘ ʀʟʨʘʠʣʶ ʚʦʜʫ ʧʦ 60 ʮʝʥʪʦʚ ʟʘ 1 ʤ3. ɺ ʧʦʩʣʝʜʫʶʱʝʤ (6 ʘʚʛʫʩʪʘ 1995 ʛ.) ɹʦʣʛʘʨʠʷ ʠ 
ʊʫʨʮʠʷ ʟʘʢʣʶʯʠʣʠ ʜʦʛʦʚʦʨ ʦ ʧʦʩʪʘʚʢʝ ʚʦʜʳ ʠʟ ʚʦʜʦʭʨʘʥʠʣʠʱ ɹʦʣʛʘʨʠʠ ʧʦ ʮʝʥʝ 12 ʮʝʥʪʦʚ ʟʘ 1 
ʤ3. ɿʘ 15 ʤʣʥ. 865 ʪʳʩ. ʤ3 ʚʦʜʳ ʊʫʨʮʠʷ ʟʘʧʣʘʪʠʣʘ 1 ʤʣʥ. 90 ʪʳʩ. 920 ʜʦʣʣʘʨʦʚ ʉʐɸ. ʆ ʪʦʤ, ʯʪʦ 
ʚʦʜʘ ʚ ʧʝʨʝʜʦʚʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ ʠʤʝʝʪ ʩʪʘʪʫʩ ʪʦʚʘʨʘ ʠ ʥʘʤ ʩʣʝʜʫʝʪ ʧʝʨʝʥʷʪʴ ʵʪʫ 
ʧʨʘʢʪʠʢʫ, ʘʚʪʦʨ ʩʪʘʪʴʠ ʧʠʩʘʣ ʝʱʸ ʚ 2007 ʛʦʜʫ [3]. ɸʢʘʜʝʤʠʢ ɸʅ ʈʊ ʅ.ʂ. ʂʘʶʤʦʚ ʜʘʣ 
ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʪʦʤʫ, ʧʦʯʝʤʫ ʚʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦʚʘʨʦʤ [4]. ʊʘʜʞʠʢʠʩʪʘʥ ʥʝ ʜʦʣʞʝʥ 
ʣʠʰʘʪʴ ʩʝʙʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʵʪʦʛʦ ʦʧʳʪʘ, ʢ ʪʦʤʫ ʞʝ ʦʙʝʱʘʶʱʝʛʦ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʝʥʠʷ 
ʜʝʬʠʮʠʪʘ ʚʦʜʳ, ʫʛʨʦʞʘʶʱʝʛʦ ʨʦʩʪʫ ʚʪʦʨʠʯʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʛʨʫʥʪʦʚ, ʥʦ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʧʦʣʫʯʝʥʠʷ 
ʧʨʷʤʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʳʛʦʜ. 

ɼʨʫʛʦʡ ʚʦʧʨʦʩ - ʥʝʫʢʦʩʥʠʪʝʣʴʥʦʝ ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʨʫʰʝʥʠʝ ʨʝʞʠʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʙʦʪʳ 
ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʩ ʧʦʤʦʱʴʶ ʙʦʣʴʰʠʭ ʧʣʦʪʠʥ ʩʪʦʢ ʚʦʜʳ ʠʟ 
ʚʦʜʦʭʨʘʥʠʣʠʱ, ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʠʤ ʘʚʘʨʠʷʤ. ʊʘʢ, 1973 ʛʦʜ ʙʳʣ ʟʘʩʫʰʣʠʚʳʤ. ɼʣʷ 
ʩʧʘʩʝʥʠʷ ʫʨʦʞʘʷ ʭʣʦʧʯʘʪʥʠʢʘ ʠʟ ʩʦʶʟʥʦʛʦ ʎʝʥʪʨʘ ʧʦʩʪʫʧʠʣʦ ʨʘʩʧʦʨʷʞʝʥʠʝ ʦ ʧʦʣʥʦʤ 
ʦʧʦʨʦʞʥʝʥʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʂʘʡʨʘʢʢʫʤʩʢʦʡ ɻʕʉ. ʀʩʧʦʣʥʝʥʠʝ ʧʨʠʢʘʟʘ ʧʨʠʚʝʣʦ ʢ ʧʦʣʥʦʤʫ 
ʫʥʠʯʪʦʞʝʥʠʶ ʨʳʙʳ. ɺ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘʜ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ ʠ ʙʣʠʟʢʦ 
ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʨʘʡʦʥʘʤʠ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ ʩʪʦʷʣ ʩʤʝʨʜʷʱʠʡ ʟʘʧʘʭ ʨʘʟʣʘʛʘʶʱʝʡʩʷ ʨʳʙʳ. 
ɼʣʷ ʩʤʷʛʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʳ ʙʳʣʠ ʤʦʙʠʣʠʟʦʚʘʥʳ ʩʘʥʠʪʘʨʥʳʝ ʩʣʫʞʙʳ ʦʙʣʘʩʪʠ ʠ 
ʩʦʩʝʜʥʝʡ ʨʝʩʧʫʙʣʠʢʠ. ɼʨʫʛʦʡ ʧʨʠʤʝʨ, 1982 ʛʦʜ, ʪʘʢʞʝ ʙʳʣ ʤʘʣʦʚʦʜʥʳʤ. ɺ ʠʥʪʝʨʝʩʘʭ ʩʝʣʴʩʢʦʛʦ 
ʭʦʟʷʡʩʪʚʘ ʩʦʩʝʜʥʝʡ ʨʝʩʧʫʙʣʠʢʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦʣʦʤ ʄʂɺʂ ʠ ʧʦʨʫʯʝʥʠʝʤ ʉʦʚʝʪʘ 
ʄʠʥʠʩʪʨʦʚ ʉʉʉʈ ˉ ʇʇ-15391 ʦʪ 15 ʠʶʣʷ 1982 ʛ. ʩ 24. 06. 82 ʛ. ʧʦ 23. 07. 82 ʛ. ʙʳʣ ʠʟʤʝʥʸʥ 
ʨʝʞʠʤ ʨʘʩʭʦʜʘ ʚʦʜʳ ʠʟ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʅʫʨʝʢʩʢʦʡ ɻʕʉ. ʉʨʘʙʦʪʘʚ ʧʦʣʝʟʥʳʡ ʦʙʲʸʤ ʥʠʞʝ 
ʜʦʧʫʩʪʠʤʦʡ ʛʨʘʥʠʮʳ, ʨʘʚʥʦʡ 857 ʤ, ʅʫʨʝʢʩʢʘʷ ɻʕʉ ʨʘʙʦʪʘʣʘ ʚ ʨʝʞʠʤʝ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ 
ʜʦʧʫʩʪʠʤʳʭ ʚʠʙʨʘʮʠʠ ʘʛʨʝʛʘʪʦʚ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʩʧʝʮʠʘʣʴʥʦ ʚʳʧʦʣʥʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ, 
ʧʨʦʚʝʜʝʥʥʳʝ ʢʦʤʠʩʩʠʝʡ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʯʠʥ ʘʚʘʨʠʠ, ʫʨʦʚʝʥʴ ʨʘʜʠʘʣʴʥʳʭ ʚʠʙʨʘʮʠʡ ʥʘ 
ʪʫʨʙʠʥʥʦʤ ʧʦʜʰʠʧʥʠʢʝ ʘʛʨʝʛʘʪʘ ˉ1, ʜʦʩʪʠʛʘʣ 300 ʤʢʤ (ʧʨʠ ʜʦʧʫʩʪʠʤʦʡ ʥʦʨʤʝ 150 ʤ ʢʤ ʧʦ 
ʧʨʘʚʠʣʘʤ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ). ʕʪʦ ʥʝ ʤʦʛʣʦ ʥʝ ʚʳʟʚʘʪʴ ʦʩʣʘʙʣʝʥʠʝ ʰʧʠʣʝʢ. ɺ ʠʶʣʝ 1983 
ʛʦʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʣʘʙʣʝʥʠʷ ʰʧʠʣʝʢ ʧʣʦʪʥʦʩʪʴ ʢʨʝʧʣʝʥʠʷ ʢʨʳʰʢʠ ʪʫʨʙʠʥʳ ˉ1 ʩʥʠʟʠʣʘʩʴ, ʠ ʚ 
ʤʘʰʠʥʥʳʡ ʟʘʣ ʠʟ ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʱʝʣʠ, ʧʦʜ ʙʦʣʴʰʠʤ ʜʘʚʣʝʥʠʝʤ, ʩʪʘʣʘ ʧʦʩʪʫʧʘʪʴ ʚʦʜʘ. ʆʥʘ 
ʟʘʪʦʧʠʣʘ ʤʘʰʠʥʥʦʝ ʦʪʜʝʣʝʥʠʝ ʧʦʯʪʠ ʥʘ 1 ʤ 75 ʩʤ. ʅʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʚʦʝʚʨʝʤʝʥʥʦ 
ʩʨʘʙʦʪʘʥʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ ʠ ʦʧʳʪʥʳʡ ʧʝʨʩʦʥʘʣ ʧʦʟʚʦʣʠʣʠ ʦʧʝʨʘʪʠʚʥʦ ʩʧʨʘʚʠʪʴʩʷ ʩ ʘʚʘʨʠʝʡ ʙʝʟ 
ʧʨʝʢʨʘʱʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ ʥʘ ʜʨʫʛʠʭ ʛʝʥʝʨʘʪʦʨʘʭ.  

17 ʘʚʛʫʩʪʘ 2009 ʛʦʜʘ ʥʘ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʡ ɻʕʉ ʚ ʈʦʩʩʠʠ ʧʨʦʠʟʦʰʣʦ ʚʥʝʟʘʧʥʦʝ ʨʘʟʨʫʰʝʥʠʝ 
ʛʠʜʨʦʘʛʨʝʛʘʪʘ ˉ2. ʏʝʨʝʟ ʰʘʭʪʫ ʛʠʜʨʦʘʛʨʝʛʘʪʘ ʧʦʜ ʙʦʣʴʰʠʤ ʥʘʧʦʨʦʤ ʭʣʳʥʫʣ ʟʥʘʯʠʪʝʣʴʥʳʡ 
ʦʙʲʸʤ ʚʦʜʳ. ɸʚʘʨʠʠ ʧʨʝʜʰʝʩʪʚʦʚʘʣʠ ʚʠʙʨʘʮʠʠ ʦʪ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ 
ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʨʝʞʠʤʘʭ. ɺʠʙʨʘʮʠʠ ʙʳʣʠ ʪʘʢʠʤʠ ʟʥʘʯʠʪʝʣʴʥʳʤʠ, ʯʪʦ ʥʘ ʩʝʡʩʤʦʩʪʘʥʮʠʠ 
ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʦʥʠ ʚʳʟʚʘʥʳ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʠ ʧʦʛʠʙʣʦ 75 ʯʝʣʦʚʝʢ. 
ʉʪʘʥʮʠʠ ʥʘʥʝʩʸʥ ʦʛʨʦʤʥʳʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ. 25-30 ʠʶʥʷ 2012 ʛʦʜʘ ʢʦʤʧʘʥʠʷ çʈʫʩɻʠʜʨʦè ʠ 
ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʦʚʝʪ ʉʅɻ ʚ ʧʦʩʸʣʢʝ ʩʪʨʦʠʪʝʣʝʡ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʡ ɻʕʉ ʦʨʛʘʥʠʟʦʚʘʣʠ 
ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʝʤʠʥʘʨ. ɻʣʘʚʥʳʡ ʠʥʞʝʥʝʨ ʅʫʨʝʢʩʢʦʡ ɻʕʉ ʜʣʷ ʩʧʝʮʠʘʣʴʥʦ ʩʦʙʨʘʥʥʦʡ 
ʘʫʜʠʪʦʨʠʠ ʚ ʢʦʥʬʝʨʝʥʮ-ʟʘʣʝ ʩʪʘʥʮʠʠ ʧʨʝʜʩʪʘʚʠʣ ʜʦʢʣʘʜ ʧʦ ʘʚʘʨʠʠ ʥʘ ʅʫʨʝʢʩʢʦʡ ɻʕʉ 1983 ʛʦʜʘ. 
ʉʣʫʰʘʪʝʣʷʤʠ ʙʳʣʠ ʨʫʢʦʚʦʜʠʪʝʣʠ ʨʘʟʣʠʯʥʳʭ ʩʣʫʞʙ ʠ ʮʝʭʦʚ ɻʕʉ, ʘ ʪʘʢʞʝ ʦʪʚʝʪʩʪʚʝʥʥʳʝ 
ʩʦʪʨʫʜʥʠʢʠ ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ɻʊʉ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ. ɼʦʢʣʘʜ ʛʣʘʚʥʦʛʦ 
ʠʥʞʝʥʝʨʘ ʅʫʨʝʢʩʢʦʡ ɻʕʉ, ʧʦ ʧʨʠʟʥʘʥʠʶ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ çʈʦʩʪʝʭʥʘʜʟʦʨʘè, ʧʦʤʦʛ ʧʦʥʷʪʴ 
ʧʨʠʯʠʥʳ ʘʚʘʨʠʠ ʥʘ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʡ ɻʕʉ. ʕʪʠ ʧʨʠʤʝʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʨʫʰʘʪʴ ʪʨʝʙʦʚʘʥʠʷ 
ʧʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ ɻʕʉ, ʠʥʩʪʨʫʢʮʠʡ ʠ ʧʦʣʦʞʝʥʠʡ ʧʦ ʧʨʘʚʠʣʘʤ ʧʦʣʴʟʦʚʘʥʠʷ 
ʚʦʜʦʭʨʘʥʠʣʠʱʘʤʠ ʠ ʧʦʣʦʞʝʥʠʷʤʠ ʟʘʢʦʥʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 
ʩʦʦʨʫʞʝʥʠʡ ʥʝ ʜʦʧʫʩʪʠʤʦ. ɼʦʩʪʦʠʥ ʚʥʠʤʘʥʠʷ ʦʧʳʪ ʋʟʙʝʢʠʩʪʘʥʘ, ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʣ ʬʫʥʢʮʠʠ 
ʠʩʧʦʣʥʝʥʠʷ ʥʘʜʟʦʨʘ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ɻʊʉ ʄʏʉ. ɺ ʥʘʰʝʡ ʨʝʩʧʫʣʠʢʝ ʵʪʠ ʬʫʥʢʮʠʠ ʚʦʟʣʦʞʝʥʳ ʥʘ 
ʩʧʝʮʠʘʣʴʥʳʡ ʦʨʛʘʥ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʵʥʝʨʛʝʪʠʢʠ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʦʝ, ʯʝʨʝʟ 
ʧʦʜʢʦʥʪʨʦʣʴʥʳʝ ʝʡ ʧʨʝʜʧʨʠʷʪʠʷ ʩʘʤʦ ʞʝ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʫʢʦʚʦʜʩʪʚʦ ɻʊʉ. ʇʦʣʫʯʘʝʪʩʷ ʚʥʫʪʨʠ 
ʚʝʜʦʤʩʪʚʝʥʥʳʡ, ʘ ʥʝ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ. ɼʣʷ ʚʥʫʪʨʠʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʝʩʪʴ 
çʕʥʝʨʛʦʥʘʜʟʦʨè. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʉʣʫʞʙʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ɻʊʉ ʤʠʥʠʩʪʝʨʩʪʚʘ ʢʦʥʪʨʦʣʠʨʫʶʪ 

https://ru.wikipedia.org/wiki/17_%D0%B0%D0%B2%D0%B3%D1%83%D1%81%D1%82%D0%B0
https://ru.wikipedia.org/wiki/2009_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BF%D0%BE%D1%80_(%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%82%D0%B5%D1%85%D0%BD%D0%B0%D0%B4%D0%B7%D0%BE%D1%80
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ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʚʦʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. ɸ ʯʪʦ ʝʩʣʠ ʦʥʦ ʩʚʦʠʤʠ ʜʝʡʩʪʚʠʷʤʠ ʠʣʠ ʙʝʟʜʝʡʩʪʚʠʝʤ ʩʘʤʦ 
ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʠʪʝʣʝʤ? ʉʦʙʩʪʚʝʥʥʠʢʦʤ ɻʕʉ ʷʚʣʷʝʪʩʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʤʠʪʝʪ ʧʦ ʠʥʚʝʩʪʠʮʠʷʤ 
ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʠʤʫʱʝʩʪʚʫ. ʆʥ ʜʦʣʞʝʥ ʥʝʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʦʩʪʦʷʥʠʝ ʩʚʦʠʭ ʘʢʪʠʚʦʚ. 
ʉʠʪʫʘʮʠʶ ʦʪʯʘʩʪʠ ʤʦʞʝʪ ʠʩʧʨʘʚʠʪʴ ʧʨʦʚʦʜʠʤʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ɻʕʉ: ʉʘʨʙʘʥʜ (ɻʦʣʦʚʥʘʷ), 
ʂʘʡʨʘʢʢʫʤʩʢʘʷ ʠ ʅʫʨʝʢʩʢʘʷ. ɺ ʧʨʦʝʢʪʘʭ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ɻʕʉ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʚ ʢʘʯʝʩʪʚʝ 
ʦʙʷʟʘʪʝʣʴʥʳʭ ʚʠʜʦʚ ʠʩʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʢʣʶʯʘʷ 
ʩʦʩʪʘʚʣʝʥʠʝ ʜʝʢʣʘʨʘʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. ʅʘʜʦ ʚ ʩʧʠʩʦʢ ʦʙʲʝʢʪʦʚ, 
ʥʘʤʝʯʝʥʥʳʭ ʢ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʦʙʷʟʘʪʝʣʴʥʦ ʚʢʣʶʯʠʪʴ ɹʘʡʧʘʟʠʥʩʢʠʡ ʛʠʜʨʦʫʟʝʣ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 
ʜʝʥʴ ʦʥ ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ ʜʘʤʦʢʣʦʚʳʤ ʤʝʯʦʤ ʚʩʝʛʦ ʢʘʩʢʘʜʘ ɻʕʉ ʥʘ ʨʝʢʝ ɺʘʭʰ. ɿʜʝʩʴ 
ʥʘʢʦʧʠʣʩʷ ʢʣʫʙʦʢ ʧʨʦʙʣʝʤ, ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʱʠʭ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʉʪʠʤʫʣʘʤʠ ʧʨʦʛʨʝʩʩʘ ʚ ʤʠʨʦʚʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ ʙʳʣʘ ʢʦʥʢʫʨʝʥʮʠʷ, ʩʪʨʝʤʣʝʥʠʝ ʢ 
ʧʦʣʫʯʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʠʙʳʣʠ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʢʨʠʟʠʩʳ ʠ ʤʠʨʦʚʳʝ ʚʦʡʥʳ. ɺʦ ʤʥʦʛʦʤ 
ʪʦʨʤʦʟʠʣʠ ʨʘʟʚʠʪʠʝ ʢʦʨʨʫʧʮʠʷ ʠ ʞʝʣʘʥʠʝ ʫʜʝʨʞʘʪʴʩʷ ʥʘ ʜʦʩʪʠʛʥʫʪʦʤ, ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʢʦʤʬʦʨʪʥʦʤ ʫʨʦʚʥʝ. ʂʨʠʟʠʩʳ ʚ ʪʨʝʪʴʝʡ ʯʝʪʚʝʨʪʠ ʍʍ ʚʝʢʘ ʚʳʥʫʜʠʣʠ ʉʐɸ ʨʘʟʚʠʚʘʪʴ 
ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ ʵʥʝʨʛʝʪʠʢʫ. ʇʦʟʞʝ ʚʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 
ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʩ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʘʢʪʠʚʥʳʭ ʠ 
ʘʜʘʧʪʠʚʥʳʭ ʩʚʦʡʩʪʚ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ (ʥʘʧʨʠʤʝʨ, ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʘ ʠ 
ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ). ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʘʚʘʨʠʠ ʚ ʩʝʪʷʭ ʉʐɸ ʧʨʠʚʝʣʠ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʧʦʚʳʰʝʥʠʷ ʥʘʜʸʞʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʝʥʝʨʠʨʫʶʱʠʭ ʩʪʘʥʮʠʡ ʠ ʩʝʪʝʡ. 
ɸʢʪʫʘʣʴʥʦʡ ʙʳʣʘ ʟʘʜʘʯʘ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʫʯʸʪʘ, ʩʦʝʜʠʥʝʥʥʳʭ ʚ ʝʜʠʥʫʶ 
ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʝʪʴ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ. 
ʉʐɸ ʠ ʟʘʧʘʜʥʘʷ ɽʚʨʦʧʘ ʨʘʟʨʘʙʦʪʘʣʠ ʥʦʚʫʶ ʢʦʥʮʝʧʮʠʶ: çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝè ʵʣʝʢʪʨʠʯʝʩʢʠʝ 
ʩʠʩʪʝʤʳ (Smart Grid-ʫʤʥʳʝ ʩʝʪʠ). ʇʦ ʥʘʜʝʞʥʦʩʪʠ, ʵʢʦʥʦʤʠʯʥʦʩʪʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʧʣʠʚʘ ʠ ʪʝʭʥʠʯʝʩʢʦʤʫ ʫʨʦʚʥʶ ʢ 2010 ʛʦʜʫ ʢʘʢ ʤʠʥʠʤʫʤ ʥʘ 5-10 ʣʝʪ ɽʚʨʦʧʘ ʠ 
ʉʐɸ ʦʧʝʨʝʞʘʣʠ ʈʦʩʩʠʶ [5]. 

ʇʦ ʜʘʥʥʳʤ ʌʝʜʝʨʘʣʴʥʦʡ ʩʝʪʝʚʦʡ ʢʦʤʧʘʥʠʠ (ʆɸʆ) ʌʉʍ ɽʜʠʥʳʝ ʵʣʝʢʪʨʦʩʝʪʠ ʈʦʩʩʠʠ ʚ ʝʸ 
ʵʥʝʨʛʦʩʠʩʪʝʤʝ 15% ʧʦʜʩʪʘʥʮʠʡ 6-10/0,4 ʢɺ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʘ 
ʙʦʣʝʝ 40% ʚʦʟʜʫʰʥʳʭ ʠ ʤʘʩʣʷʥʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ ʜʘʚʥʦ ʦʪʨʘʙʦʪʘʣʠ ʩʚʦʠ ʩʨʦʢʠ. ʇʦ ʧʨʠʯʠʥʝ 
ʠʟʥʦʰʝʥʥʦʩʪʠ ʵʣʝʢʪʨʦʩʝʪʝʡ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʜʦʩʪʠʛʘʶʪ 20-30%, ʚ ʤʝʩʪʦ ʦʙʳʯʥʳʭ ʜʣʷ ɽʚʨʦʧʳ 6-
8%. ʆʢʦʣʦ 60% ʵʣʝʢʪʨʦʩʝʪʝʡ ʠ ʚʦʚʩʝ ʥʫʞʜʘʶʪʩʷ ʚ ʧʝʨʝʢʣʘʜʢʝ [5]. ʈʦʩʩʠʡʩʢʠʝ ʵʥʝʨʛʝʪʠʢʠ 
ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʧʳʪʘ, ʦʮʝʥʠʣʠ ʚʩʝ çʟʘè ʠ çʧʨʦʪʠʚè ʚʥʝʜʨʝʥʠʷ. ɿʘʪʝʤ ʦʥʠ 
ʨʘʟʨʘʙʦʪʘʣʠ ʢʦʥʮʝʧʮʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʳʧʦʣʥʠʣʠ ʧʠʦʥʝʨʥʳʝ ʧʨʦʝʢʪʳ, 
ʦʮʝʥʠʣʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʚʳʛʦʜʳ ʦʪ ʠʭ ʚʥʝʜʨʝʥʠʷ, ʚʟʚʝʩʠʣʠ ʥʝʠʟʙʝʞʥʳʝ ʫʛʨʦʟʳ, ʢʦʪʦʨʳʝ 
ʥʝʩʫʪ ʩ ʩʦʙʦʡ ʚʥʝʜʨʝʥʠʷ ʯʫʞʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʥʝʨʛʝʪʠʢʠ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʮʝʣʦʤ, 
ʧʦʜʪʷʥʫʣʠ ʧʨʘʚʦʚʫʶ ʙʘʟʫ ʜʣʷ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ, ʧʦʣʫʯʠʣʠ ʧʦʜʜʝʨʞʢʫ ʩʚʦʝʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠ 
ʠʟʳʩʢʘʣʠ ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ. ʅʘ ʵʪʦ ʫʰʣʦ ʦʢʦʣʦ 10 ʣʝʪ. ʇʦʩʣʝ ʵʪʦʛʦ ʙʳʣʦ ʦʙʲʷʚʣʝʥʦ, ʯʪʦ 
ʨʦʩʩʠʡʩʢʠʝ ʵʥʝʨʛʝʪʠʢʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʫʛʨʦʟʳ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʩʯʠʪʘʣʠ ʜʣʷ ʩʝʙʷ ʪʘʢʦʝ 
ʚʥʝʜʨʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʠ ʧʨʠʥʷʣʠ ʩʧʝʮʠʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ʧʦ ʨʘʟʚʠʪʠʶ 
ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ. ʇʝʨʚʳʡ ʧʫʩʢʦʚʦʡ ʢʦʤʧʣʝʢʩ ʮʠʬʨʦʚʦʡ ʧʦʜʩʪʘʥʮʠʠ 
ʌʉʂ ɽʕʉ ʫʞʝ ʚʚʝʜʝʥ ʚ ʩʪʨʦʡ ʚ ʜʝʢʘʙʨʝ 2010 ʛʦʜʘ ʚ ʄʦʩʢʚʝ. ʂʨʦʤʝ ʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʚʥʝʜʨʝʥʠʝ 
ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʣʝʢʪʨʦʩʝʪʝʚʦʤ ʢʦʤʧʣʝʢʩʝ ʛʦʨʦʜʦʚ ʋʬʘ ʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. ɼʣʷ 
ʧʝʨʝʦʩʥʘʱʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
Siemens. ʂ 2020 ʛʦʜʫ ʋʬʘ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʡʜʝʪ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʩʝʪʷʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʢʦʥʮʝʧʮʠʝʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʝʪʝʡ Smart Grid [5]. 

ɺ ʊʘʜʞʠʢʠʩʪʘʥʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʥʝʜʨʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʸʪ 
ʨʝʘʣʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʝʢʪʦʚ ʠʥʦʩʪʨʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʙʘʥʢʦʚ ʠ 
ʢʦʤʧʘʥʠʡ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʝʡʩʤʠʢʘ ʠʤʝʝʪ ʦʜʥʦ ʠʟ ʨʝʰʘʶʱʠʭ ʟʥʘʯʝʥʠʡ ʧʨʠ ʚʳʙʦʨʝ ʢʦʥʩʪʨʫʢʮʠʠ ʛʠʜʨʦ- 
ʠ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ. ɸʚʪʦʨ ʩʪʘʪʴʠ ʚ ʠʶʥʝ 1991 ʛʦʜʘ, ʢʦʛʜʘ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ 
ʵʥʝʨʛʦʩʠʩʪʝʤʫ ʇʘʤʠʨʘ ʥʘʜʦ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʚʦʜʠʪʴ ʦʪ ʜʠʟʝʣʴʥʳʭ ʩʪʘʥʮʠʡ ʥʘ ʤʘʣʳʝ ɻʕʉ, 
ʚʳʧʦʣʥʠʣ ʩʝʡʩʤʠʯʝʩʢʦʝ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʝ ʜʣʷ ʤʘʣʳʭ ɻʕʉ ʥʘ ʨʝʢʝ ʗʟʛʫʣʝʤ ʚ ʗʟʛʫʣʝʤʩʢʦʤ 
ʨʘʡʦʥʝ ʠ ʨʝʢʝ ɽʤʮ ʚ ʨʘʡʦʥʝ ɹʘʨʪʘʥʛ. ɺʧʝʨʚʳʝ ʥʘ ʇʘʤʠʨʝ ʤʳ ʚʳʧʦʣʥʠʣʠ ʩʝʡʩʤʦʨʘʟʚʝʜʢʫ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʡ 24 ʢʘʥʘʣʴʥʦʡ ʩʝʡʩʤʦʩʪʘʥʮʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʈʦʩʩʠʠ. ʎʠʬʨʦʚʘʷ 
ʩʪʘʥʮʠʷ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ 
ʧʨʦʛʨʘʤʤ ʢʘʯʝʩʪʚʝʥʥʳʡ ʤʘʪʝʨʠʘʣ. ʕʪʦ ʙʳʣʦ ʧʠʦʥʝʨʥʳʤ ʚʥʝʜʨʝʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 
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ʠʟʳʩʢʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʊʘʜʞʠʢʩʢʠʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ 
ʦʪʜʝʣʦʤ ʵʥʝʨʛʝʪʠʢʠ (ʊʘʜʞʅʀʆʕ). 

ɺ 2005 ʛʦʜʫ ʥʘ ɹʘʡʧʘʟʠʥʩʢʦʤ ʦʧʦʣʟʥʝ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʩʝʡʩʤʦʨʘʟʚʝʜʢʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
ʮʠʬʨʦʚʦʡ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʦʡ ʩʪʘʥʮʠʠ ʃʘʢʢʦʣʠʪ ï 24 ʍʄ ʩ ʦʙʨʘʙʦʪʢʦʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 
ʧʨʝʣʦʤʣʝʥʥʳʭ ʚʦʣʥ ʧʨʦʛʨʘʤʤʘʤʠ, ʧʨʠʣʘʛʘʝʤʳʤʠ ʢ ʩʪʘʥʮʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʝʸ ʩ ʥʘʢʦʧʠʪʝʣʝʤ 
ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʧʦʣʝʟʥʳʭ ʚʦʣʥ ʥʘ ʬʦʥʝ ʧʦʤʝʭ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʫʥʢʮʠʷ ʩʫʤʤʠʨʦʚʘʥʠʷ), 
ʧʦʟʚʦʣʠʣʦ ʧʨʠ ʫʜʘʨʥʦʤ ʩʧʦʩʦʙʝ ʚʦʟʙʫʞʜʝʥʠʷ (10 ʢʛ ʢʫʚʘʣʜʘ) ʧʦʣʫʯʠʪʴ ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʡ 
ʨʘʟʨʝʟ ʥʘ ʛʣʫʙʠʥʫ ʚ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʜʝʩʴ ʘʥʘʣʦʛʦʚʳʭ ʩʪʘʥʮʠʡ 
ʤʦʞʥʦ ʙʳʣʦ ʜʦʩʪʠʯʴ ʘʥʘʣʦʛʠʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʠʰʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʟʨʳʚʦʚ ʠʣʠ ʤʦʱʥʳʭ 
ʚʠʙʨʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʦʨʦʥʳ, ʘ ʪʘʢʞʝ ʩ ʧʦʟʠʮʠʠ ʩʦʙʣʶʜʝʥʠʷ 
ʙʝʟʦʧʘʩʥʦʩʪʠ, ʷʚʣʷʶʪʩʷ ʤʝʥʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʈʝʘʙʠʣʠʪʘʮʠʠ ʩʝʪʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʅʇʆ 
çPMP Internationalè ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʐʚʝʡʮʘʨʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʩ 
2005 ʛʦʜʘ ʧʦ 2013 ʛʦʜ ʩ ʧʦʤʦʱʴʶ ʟʘʨʫʙʝʞʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦʩʪʨʦʠʣʠ ʠ ʟʘʧʫʩʪʠʣʠ ʚ ʨʘʙʦʪʫ 7 
ʮʠʬʨʦʚʳʭ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ. ʆʥʠ ʩʦʩʪʘʚʠʣʠ ʦʩʥʦʚʫ ʥʦʚʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ 
ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʝʪʠ, ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʧʠʦʥʝʨʦʤ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ 
ʠʤʝʶʱʠʭ ʮʝʣʴʶ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 
ʦʙʲʝʢʪʦʚ. ʇʦʟʞʝ ʘʥʘʣʦʛʠʯʥʳʝ ʩʝʡʩʤʦʩʪʘʥʮʠʠ ʢʘʥʘʜʩʢʦʡ ʬʠʨʤʳ çʅʘʥʦʤʝʪʨʠʢʩè ʙʳʣʠ ʟʘʢʫʧʣʝʥʳ 
ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʨʘʡʦʥʝ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʠ ʩʦʩʪʘʚʠʣʠ ʦʩʥʦʚʫ ʜʣʷ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 
ʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʪʦʨʘʷ ʩʦ ʚʨʝʤʝʥʝʤ ʙʫʜʝʪ ʩʦʟʜʘʥʘ ʥʘ ʢʘʩʢʘʜʝ ɻʕʉ ʨʝʢʠ ɺʘʭʰ [7]. 

ʎʠʬʨʦʚʳʝ ʩʪʘʥʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʘʢʚʘʪʦʨʠʠ ʂʘʡʨʘʢʢʫʤʩʢʦʡ ɻʕʉ ʥʘ ʨ. 
ʉʳʨʜʘʨʴʷ ʠ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ɻʕʉ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʩʪʨʦʝʥʳ ʥʘ 
ʨʝʢʝ ɿʘʨʘʬʰʘʥ. ʆʥʠ ʚʤʝʩʪʝ ʩ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʝʪʴʶ ʜʦʣʞʥʳ ʚʩʪʘʪʴ ʥʘ çʜʝʞʫʨʩʪʚʦè 
ʠ ʦʙʝʩʧʝʯʠʪʴ ʩʝʡʩʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʛʝʥʝʨʠʨʫʶʱʠʭ ʩʪʘʥʮʠʠ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ. ʆɸʍʂ 
çɹʘʨʢʠ ʊʦʯʠʢè ʚʥʝʩʣʘ ʩʚʦʡ ʚʢʣʘʜ ʚ ʧʦʜʜʝʨʞʢʫ ʵʪʦʛʦ ʧʨʦʝʢʪʘ, ʧʦʤʦʛʣʘ ʚʳʙʨʘʪʴ 
ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʦʜʥʦʡ ʠʟ ʩʪʘʥʮʠʡ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʉʳʨʜʘʨʴʷ, ʘ ʪʘʢʞʝ ʬʠʥʘʥʩʠʨʦʚʘʣʘ ʚ ʪʝʯʝʥʠʝ 
ʪʨʸʭ ʣʝʪ ɻʝʦʬʠʟʠʯʝʩʢʫʶ ʩʣʫʞʙʫ ɸʅ ʈʊ, ʥʘ ʙʘʣʘʥʩʝ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ 7 ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ 
ʮʠʬʨʦʚʳʭ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ.  

ɺ 2015-2016 ʛʦʜʘʭ ʚ ʅʫʨʝʢʝ ʧʦ ʥʘʰʝʤʫ ʧʨʝʜʣʦʞʝʥʠʶ ɺʩʝʤʠʨʥʳʡ ʙʘʥʢ ʧʨʝʜʦʩʪʘʚʠʣ ʛʨʘʥʪ, 
ʘ ʘʥʛʣʠʡʩʢʘʷ ʢʦʤʧʘʥʠʷ HR Wallingford ʚʳʧʦʣʥʠʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʜʠʤʝʥʪʘʮʠʠ ʅʫʨʝʢʩʢʦʛʦ 
ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʮʝʥʢʠ ʟʘʠʣʝʥʠʷ ʅʫʨʝʢʩʢʦʛʦ 
ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩ ʥʘʯʘʣʘ ʝʛʦ ʟʘʧʦʣʥʝʥʠʷ ʚ 1972 ʛʦʜʫ ʧʦ 2015 ʛʦʜ (43 ʛʦʜʘ). ɹʘʪʠʤʝʪʨʠʯʝʩʢʠʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʜʚʫʭʣʫʯʝʚʦʛʦ ʵʭʦʣʦʪʘ, 
ʧʨʠʸʤʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ɻʣʦʙʘʣʴʥʦʡ ʅʘʚʠʛʘʮʠʦʥʥʦʡ ʉʧʫʪʥʠʢʦʚʦʡ ʉʠʩʪʝʤʳ (ɻʅʉʉ) ʊrimble SPS 
855, ʩ ʦʙʲʝʜʠʥʝʥʠʝʤ ʥʘʙʣʶʜʝʥʠʡ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ ʧʝʨʝʤʝʱʝʥʠʡ ʩʧʫʪʥʠʢʦʚ ɻʅʉʉ ʧʦ ʤʝʪʦʜʠʢʝ 
ʊʆʏʅʓɽ ʕʌɽʄɽʈʀɼʓ, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʥʘʠʙʦʣʴʰʠʝ ʪʦʯʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ 
ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʙʳʣʦ ʩʦʩʪʘʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʤʦʜʝʣʝʡ ʟʘʠʣʝʥʠʷ 
ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʧʦʣʫʯʝʥʘ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʩʦʩʪʘʚʣʝʥ ʥʦʚʳʡ ʛʨʘʬʠʢ 
ʩʚʷʟʠ ʫʨʦʚʥʷ ʠ ʦʙʲʸʤʘ ʚʦʜʳ, ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ ʦʮʝʥʝʥʳ ʩʦʚʨʝʤʝʥʥʳʡ ʦʙʱʠʡ, 
ʧʦʣʝʟʥʳʡ ʠ ʤʸʨʪʚʳʡ ʦʙʲʸʤʳ. ʆʙʱʠʡ ʦʙʲʸʤ ʩʦʩʪʘʚʠʣ 6,98 ʢʤ3, ʧʦʣʝʟʥʳʡ ʦʙʲʸʤ ʩʦʢʨʘʪʠʣʩʷ ʜʦ 
3,88 ʢʤ3, ʪʦ ʝʩʪʴ ʣʠʰʴ ʥʘ 35%, ʘ ʩʢʦʨʦʩʪʠ ʟʘʠʣʝʥʠʷ ʦʢʘʟʘʣʠʩʴ ʥʠʞʝ ʪʝʭ, ʯʪʦ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʚ 
ʨʘʩʯʸʪʘʭ ʧʦ ʧʨʦʝʢʪʫ ʠ ʦʟʚʫʯʠʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. ʉʦʩʪʘʚʣʝʥ ʧʨʦʛʥʦʟ ʟʘʠʣʝʥʠʷ, 
ʥʘ ʩʣʫʯʘʡ, ʝʩʣʠ ʥʝ ʙʫʜʝʪ ʚʣʠʷʥʠʷ ʧʣʦʪʠʥʳ ʈʦʛʫʥʩʢʦʡ ɻʕʉ, ʥʘ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 2035 ʛʦʜʳ ʩ 
ʨʘʟʙʠʚʢʦʡ ʥʘ ʢʘʞʜʳʝ ʧʷʪʴ ʣʝʪ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʠʪʴ ʟʥʘʥʠʷ ʦ ʬʘʢʪʠʯʝʩʢʠʭ 
ʧʦʢʘʟʘʪʝʣʷʭ ʩʢʦʨʦʩʪʠ ʟʘʠʣʝʥʠʷ ʅʫʨʝʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʥʦ ʠ ʜʘʪʴ ʙʦʣʝʝ ʦʧʪʠʤʠʩʪʠʯʥʳʡ 
ʧʨʦʛʥʦʟ ʜʣʷ ʟʘʠʣʝʥʠʷ ʈʦʛʫʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ʆʙʱʠʝ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʨʝʩʧʫʙʣʠʢʠ ʩ 1980 ʛʦʜʘ ʨʦʩʣʠ ʠ 
ʧʨʠʙʣʠʟʠʣʠʩʴ ʚ 2015 ʛʦʜʫ, ʧʦ ʢʦʩʚʝʥʥʳʤ ʦʮʝʥʢʘʤ, ʢ 40% [7]. ɺ ʠʥʜʫʩʪʨʠʘʣʴʥʦ ʨʘʟʚʠʪʳʭ 
ʛʦʩʫʜʘʨʩʪʚʘʭ ʤʠʨʘ ʦʙʱʠʝ ʧʦʪʝʨʠ ʚ ʩʝʪʷʭ ʥʝ ʧʨʝʚʳʰʘʶʪ 6-8%. ʉ 2015 ʛʦʜʘ ʚ ʢʦʤʧʘʥʠʠ çɹʘʨʢʠ 
ʊʦʯʠʢè ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʫʯʸʪʘ ʵʥʝʨʛʠʠ ʦʪ ʧʦʜʩʪʘʥʮʠʡ 110/35/10/6 ʢɺ, ʚʧʣʦʪʴ ʜʦ ʚʳʭʦʜʘ ʦʪ 
ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 0,4 ʢɺ, ʠ ʜʘʣʝʝ ʜʦ ʘʙʦʥʝʥʪʦʚ, ʧʨʦʚʦʜʠʪʩʷ ʨʘʙʦʪʘ ʧʦ 
ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʯʸʪʘ. ɿʘʧʣʘʥʠʨʦʚʘʥʘ ʠ ʧʨʦʚʦʜʠʪʩʷ ʨʘʙʦʪʘ ʧʦ 
14 ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʩʝʪʷʤ. ʇʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʤʫ ʧʨʦʝʢʪʫ çʉʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʝ 
ʉʫʛʜʩʢʦʡ ʦʙʣʘʩʪʠè ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʚʳʧʦʣʥʝʥʳ ʨʘʙʦʪʳ ʚ ʵʥʝʨʛʦʩʝʪʷʭ ʛ. ʍʦʜʞʝʥʪ ʠ ʯʘʩʪʠ ɹ. 
ɻʘʬʫʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. ɼʚʝ ʢʠʪʘʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʫʩʪʘʥʦʚʠʣʠ 80 ʪʳʩʷʯ ʩʤʘʨʪ-ʩʯʸʪʯʠʢʦʚ ʠ 
ʧʦʜʢʣʶʯʠʣʠ ʠʭ ʢ ʩʠʩʪʝʤʝ ɸʉʂʋʕ. ʂʦʥʪʨʦʣʸʨʳ ʟʜʝʩʴ ʙʦʣʴʰʝ ʥʝ ʥʫʞʥʳ. ʈʝʟʢʦ ʩʥʠʟʠʣʠʩʴ 
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ʢʦʤʤʝʨʯʝʩʢʠʝ ʧʦʪʝʨʠ (ʭʠʱʝʥʠʷ), ʘ ʩʦʙʠʨʘʝʤʦʩʪʴ ʟʘ ʦʪʧʫʱʝʥʥʫʶ ʵʥʝʨʛʠʶ ʧʦʚʳʩʠʣʘʩʴ ʜʦ 100%. 
ʌʠʥʘʥʩʦʚʳʝ ʨʘʩʯʸʪʳ ʩ ʘʙʦʥʝʥʪʘʤʠ ʧʨʦʚʦʜʷʪʩʷ ʯʝʨʝʟ çɸʤʦʥʘʪʙʘʥʢè. ɻʦʪʦʚʷʪʩʷ ʊʕʆ ʫʩʪʘʥʦʚʢʠ 
ʙʠʣʣʠʥʛʘ ʚ ʂʫʣʷʙʝ, ʅʫʨʝʢʝ, ʊʫʨʩʫʥʟʘʜʝ ʠ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ. 

ʅʫʨʝʢʩʢʘʷ ɻʕʉ (ʅɻʕʉ) ʨʝʰʝʥʠʝʤ ʀʩʧʦʣʢʦʤʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʙʦʣʴʰʠʤ 
ʧʣʦʪʠʥʘʤ (ICOLD) ʚ ʂʠʪʘʝ ʧʦʣʫʯʠʣʘ ʩʧʝʮʠʘʣʴʥʳʡ ʩʝʨʪʠʬʠʢʘʪ, çʣʫʯʰʝʝ ʜʦʩʪʠʞʝʥʠʝ ʠʥʞʝʥʝʨʥʦʡ 
ʤʳʩʣʠè. ʋʥʠʢʘʣʴʥʳʝ ɻʊʉ, ʚʢʣʶʯʘʷ ʧʣʦʪʠʥʫ ʠ ʢʦʤʧʣʝʢʩʥʳʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʟʚʦʣʠʣʠ 
ʦʪʩʣʝʜʠʪʴ ʜʝʬʦʨʤʘʮʠʠ ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʩʚʳʰʝ 3 ʤ 34 ʩʤ), ʦʙʱʫʶ 
ʬʠʣʴʪʨʘʮʠʶ ʯʝʨʝʟ ʪʝʣʦ ʧʣʦʪʠʥʳ (ʦʥʠ, ʢʘʢ ʠ ʜʝʬʦʨʤʘʮʠʠ, ʤʝʥʴʰʝ ʧʨʦʝʢʪʥʳʭ ʟʥʘʯʝʥʠʡ). ʉʠʩʪʝʤʘ 
ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʅɻʕʉ ʚ ʦʩʥʦʚʥʦʤ ʚʳʧʦʣʥʠʣʘ ʩʚʦʠ ʬʫʥʢʮʠʠ. ʆʥʘ ʫʩʪʘʨʝʣʘ ʠ ʥʫʞʜʘʝʪʩʷ ʚ ʟʘʤʝʥʝ. 
ʉʦʚʨʝʤʝʥʥʘʷ ʮʠʬʨʦʚʘʷ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʉʘʥʛʪʫʜʠʥʩʢʦʡ ɻʕʉ-1 ʩ 
ʢʦʤʧʣʝʢʪʦʤ ʧʨʦʛʨʘʤʤ ɹʀʅɻ-3. ʆʙʲʝʢʪʘʤʠ ʢʦʥʪʨʦʣʷ ʷʚʣʷʶʪʩʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ 
(ɻʊʉ) ɻʕʉ ʠ ʊʕʉ, ʛʠʜʨʦʤʝʭʘʥʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ɻʊʉ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ ʠ 
ʩʦʦʨʫʞʝʥʠʷ. ʈʘʟʨʘʙʦʪʯʠʢ ï ʆʪʨʘʩʣʝʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ (ʆɸʆ 
çʅʀʀʕʉè ʛ. ʄʦʩʢʚʘ). ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʅɻʕʉ ʤʦʞʥʦ ʚʥʝʜʨʠʪʴ ɹʀʅɻ-3 ʧʦ 
ʠʥʚʝʩʪʠʮʠʦʥʥʦʤʫ ʧʨʦʝʢʪʫ. 

ʅʘ ʵʪʘʧʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʅɻʕʉ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʟʘʤʝʥʘ ʩʪʘʨʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ. 
ɼʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʨʝʘʣʠʟʫʝʪʩʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʧʦ ʚʳʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 
ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʵʥʝʨʛʠʠ. ɸʚʩʪʨʦ-ɻʝʨʤʘʥʩʢʘʷ ʢʦʤʧʘʥʠʷ 
çANDERITZHYDROè - ʤʠʨʦʚʦʡ ʣʠʜʝʨ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʟʜʘʣʘ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʠʨʪʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ʛʝʥʝʨʘʪʦʨʦʚ ʚ ʤʘʩʰʪʘʙʘʭ ʦʪ 4 ʜʦ 25. ʂʦʤʧʘʥʠʷ ʪʝʩʪʠʨʦʚʘʣʘ 
ʤʦʜʝʣʠ, ʟʘʪʝʤ ʩʦʟʜʘʣʘ ʬʠʟʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʚ ʤʝʪʘʣʣʝ ʚ ʤʘʩʰʪʘʙʝ 11-25 ʠ ʪʘʢʞʝ ʪʝʩʪʠʨʦʚʘʣʘ ʠʭ ʚ 
ʂʘʥʘʜʝ, ʘ ʟʘʪʝʤ ʩ ʫʯʘʩʪʠʝʤ ʥʘʰʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠ ʥʝʟʘʚʠʩʠʤʳʭ ʵʢʩʧʝʨʪʦʚ ʚ ʃʦʟʘʥʥʝ (ʚ 
ʐʚʝʡʮʘʨʠʠ). ʇʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʩʦʟʜʘʥʳ ʛʝʥʝʨʘʪʦʨʳ ʩ ʤʦʱʥʦʩʪʴʶ ʦʪ 375 ʤɺʪ ʜʦ 
410 ʤɺʪ ʩ ʦʪʣʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: ʧʦ ʂʇɼ, ʧʫʣʴʩʘʮʠʷʤ, ʢʘʚʠʪʘʮʠʠ, 40% ʟʘʧʘʩʫ ʧʨʦʯʥʦʩʪʠ ʦʪ 
ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ. ʇʨʠ ʤʦʱʥʦʩʪʠ ʚ 395 ʤɺʪ, ʤʦʱʥʦʩʪʴ ʅɻʕʉ ʚʳʨʘʩʪʝʪ ʜʦ 3375 ʤɺʪ, ʘ ʧʨʠ 
410 ʤɺʪ, ʦʥʘ ʩʪʘʥʝʪ 3690 ʤɺʪ ʠ ʧʨʝʚʳʩʠʪ ʤʦʱʥʦʩʪʴ ʈʦʛʫʥʩʢʦʡ ɻʕʉ (3600 ʤɺʪ). ʕʪʘ ʞʝ ʢʦʤʧʘʥʠʷ 
ʧʦʙʝʜʠʣʘ ʚ ʪʝʥʜʝʨʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 4-ʭ ʛʝʥʝʨʘʪʦʨʦʚ ʈʦʛʫʥʩʢʦʡ ɻʕʉ. 

ɺ ʢʦʤʧʘʥʠʠ çɹʘʨʢʠ ʊʦʯʠʢè ʧʨʦʭʦʜʠʪ ʵʪʘʧ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʩʚʦʝʥʠʷ SCADA-ʩʠʩʪʝʤʘ 
ʬʨʘʥʮʫʟʩʢʦʡ ʢʦʤʧʘʥʠʠ ɸʣʴʩʪʦʤ. ʂ ʮʝʥʪʨʘʣʴʥʦʤʫ ʠ ʨʝʟʝʨʚʥʦʤʫ ʜʠʩʧʝʪʯʝʨʩʢʦʤʫ ʧʫʥʢʪʘʤ 
ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʢʣʶʯʝʥʦ 43 ʦʙʲʝʢʪʘ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ. ʅʘ 14 ʛʝʥʝʨʘʪʦʨʥʳʭ ʩʪʘʥʮʠʷʭ 
ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʣʫʞʘʪ: ʤʦʱʥʦʩʪʴ, ʘʢʪʠʚʥʘʷ, ʨʝʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ, ʥʘʧʨʷʞʝʥʠʝ, ʪʦʢ ʠ ʩʪʘʪʫʩ 
ʛʝʥʝʨʘʪʦʨʘ (ʚ ʨʘʙʦʪʝ, ʨʝʟʝʨʚʝ, ʨʝʤʦʥʪʝ). ʊʕʎ - 2 ʠʤʝʝʪ ʚʥʫʪʨʝʥʥʶʶ SCADA, ʥʝ ʧʦʜʩʦʝʜʠʥʝʥʥʫʶ 
ʢ ʦʙʱʝʡ. ɺ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʢ ʩʠʩʪʝʤʝ ʙʫʜʝʪ ʧʦʜʢʣʶʯʝʥʘ ʈʦʛʫʥʩʢʘʷ ɻʕʉ. ʅʘ 29 ʧʦʜʩʪʘʥʮʠʷʭ 
ʧʦʢʘʟʘʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ: ʪʦʢ, ʯʘʩʪʦʪʘ ʥʘ ʰʠʥʘʭ ʧʦʜʩʪʘʥʮʠʠ, ʘʢʪʠʚʥʘʷ ʠ ʨʝʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ, cos 
- fi . 

ʇʦʜʩʪʘʥʮʠʷ çɼʫʰʘʥʙʝ -500/220/110 ʢɺè ʥʘʭʦʜʠʪʩʷ ʚ ʩʠʩʪʝʤʝ, ʘ ʧʦʜʩʪʘʥʮʠʷ çʉʫʛʜ - 
500/220/110 ʢɺè - ʥʝʪ, ʧʦʩʢʦʣʴʢʫ ʟʜʝʩʴ ʢʠʪʘʡʩʢʠʤʠ ʠʥʚʝʩʪʦʨʘʤʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʪʘʨʳʝ ʧʣʘʪʦ. ɺ 
ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʙʫʜʫʪ ʧʦʜʢʣʶʯʝʥʳ ʧʦʜʩʪʘʥʮʠʷ çʈʦʛʫʥʩʢʘʷ ï 220è, ʃʕʇ -500 ʢɺ çʉʝʚʝʨ-ʖʛè, 
ʂʳʨʛʳʟʩʪʘʥ (ʥʘ ʩʝʚʝʨʝ), ɸʬʛʘʥʠʩʪʘʥ (110 ʠ 220 ʢɺ). ʊʘʢ ʞʝ ʢ ʩʠʩʪʝʤʝ ʙʫʜʫʪ ʧʦʜʢʣʶʯʝʥʳ ʃʕʇ 
220 ʢɺ, çɼʫʰʘʥʙʝ-ʈʦʛʫʥʩʢʘʷ ɻʕʉ 220 ʢɺè, ʘ ʧʦ ʤʝʨʝ ʚʥʝʜʨʝʥʠʷ ʵʪʘʧʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ çCASA-
1000è - ʝʸ ʫʯʘʩʪʢʠ ʥʘ ʥʘʰʝʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʟʘ ʛʨʘʥʠʮʝʡ (ʚ ɸʬʛʘʥʠʩʪʘʥʝ ʠ ʇʘʢʠʩʪʘʥʝ). 

ʊʘʜʞʠʢʩʢʘʷ ʘʣʶʤʠʥʠʝʚʘʷ ʢʦʤʧʘʥʠʷ (ʊɸʃʂʆ) ʠ ʪʘʢʠʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʢʘʢ ʢʘʩʢʘʜ ʥʘ ʨʝʢʝ 
ɺʘʭʰ, ʢʘʩʢʘʜ ʥʘ ʨʝʢʝ ɺʘʨʟʦʙ, ʨʝʢʘ ʉʳʨʜʘʨʴʷ ʠ çʂʘʡʨʘʢʢʫʤʩʢʘʷ ɻʕʉè ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ 
ʫʩʪʘʥʦʚʢʠ. ʅʘ ʵʪʦʡ ʞʝ ʩʪʘʜʠʠ ʥʘʭʦʜʷʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʢʘʟʘʥʠʡ ʦʪ ʜʘʪʯʠʢʦʚ 
ʫʨʦʚʥʷ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʙʴʝʬʦʚ ʫʢʘʟʘʥʥʳʭ ɻʕʉ. ʌʫʥʢʮʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝ 
ʫʩʪʘʥʦʚʣʝʥʘ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ. 
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ÔÝÞÔàÚÐÌÔ ÔפÞÔÝÚÐÔÔ ÚÍ, ÍÑ׳ÞÌÜ ÙÌØßÐÌÙÔ ÍÑáÌÞÌÜÔÔ ÔÙäÚÚÞÇÚÔ 
ÏÔÐÜÚÞÑáÙÔÖÄ ÎÌ ÆÚÜÄ ÙÌØßÐÌÙÔ ÞÑáÙÚ×ÚÏÔë׳ÚÔ ÜÌפÌØÄ ÐÌÜ ÝÔÝÞÑØÌÔ 

éÙÑÜÏÑÞÔÖÔÔ ÞÚÆÔÖÔÝÞÚÙ 

Íìüúô öìø öìüðìùô îúíìýþìïôô íñýìøìüô úí, ôýþôĀúðìô ÿýÿ÷״úô ôץþôýúðôô úí óìüÿü ìýþ. Ðìü þìüôíìô 

íñ״þìüôù ċö ץìþúü ÿýÿ÷״ú ôýþôĀúðì øñĄìîìùð. Úù øìí÷ì״סúô úíČüôô úíüú ðìü íìü øñïôüìð. Íñ״þìü ùìøÿðìùô 
íñāìþìüôô ôùĄúúþĕúô ïôðüúþñāùôāùôöĒ øÿîúĀôė ìýþ. Îìõüúù öìüðìùô ץúôðì״úô íñāìþìüôô ôùĄúúþĕúô 
ïôðüúþñāùôāùôöĒ íì ýìðìøì״ú úîìüðì øñüìýúùìð. Ùìøÿùì״úô ýìðìøì״ú ðìü ùñüÿïú״ô ïôðüúĉùñüïñþôöôô 
ÞúĔôöôýþúù îì ùñüÿïú״ô Ýìċùú-äÿĄñùýöìċ (àÜ) ùôĄúù ðúðì Ąÿðìýþ. Ùìøÿùì״úô ìîîì÷ôùô ĔúüĒ ùìøÿðìùô 

þñāùú÷úïôċô üìץìø íìüúô ïôðüúĉùñüïñþôöì ùôĄúù ðúðì Ąÿðììýþ. 

Ðìü "Íìüץô ÞúĔôö" üÿĄðô ùìüøìĀóúüô SCADA úסúó ČĀþ. Öìø Ąÿðìùô þì÷ìĀúþô ĉùñüïñþôöĒ ìó ĔúüĒ 
ùìøÿðìùô ùôóúøô ûìüðúāþĒ íô÷ôùï ðìü íìĆóñ øôùþìץì״úô îô÷úċþô Ýÿסð íì ðìýþ úøìð. 

Öì÷ôðîúòì״ú: ôýþôĀúðìô ôץþôýúðôô úí, ùúüìýúôô úí, øì״ýÿ÷úþ, íñāìþìüĒ, ýìðìøì, þñāùú÷úïôċ״úô 
üìץìøĒ, ôýþñ״ýú÷ô ĉùñüïôċ, Ąìíìöì״úô āôüìðøìùðúùì, ýìøìüìùúö, þì÷ìĀúþ. 

 
ɺʆɼʆʉɹɽʈɽɾɽʅʀɽ, ʇʆɺʓʐɽʅʀɽ ɹɽɿʆʇɸʉʅʆʉʊʀ ɻʊʉ ʀ ɺʅɽɼʈɽʅʀɽ ʎʀʌʈʆɺʓʍ 

ʊɽʍʅʆʃʆɻʀʁ ɺ ʕʅɽʈɻʆʉʀʉʊɽʄɽ ʊɸɼɾʀʂʀʉʊɸʅɸ 
ʇʨʝʦʜʦʣʝʥʠʝ ʥʘʨʘʩʪʘʶʱʝʛʦ ʚʦʜʥʦʛʦ ʜʝʬʠʮʠʪʘ ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʸʪ ʚʥʝʜʨʝʥʠʷ ʚʦʜʦʩʙʝʨʝʞʝʥʠʷ. ɺ ʧʝʨʝʜʦʚʦʡ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʙʦʨ ʤʝʪʦʜʦʚ. ɺ ʥʝʛʦ ʚʭʦʜʠʪ ʧʣʘʪʘ ʟʘ ʚʦʜʫ ʜʣʷ ʦʨʦʰʝʥʠʷ. ɸʢʪʫʘʣʴʥʦʡ 
ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. ʅʘʨʫʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ɻʊʉ ʧʨʠʚʦʜʠʪ ʢ 
ʘʚʘʨʠʷʤ. ʆʧʠʩʘʥʳ ʧʨʠʤʝʨʳ ʘʚʘʨʠʡ ʥʘ ɻʕʉ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ ʥʘ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʡ ɻʕʉ, ʈʌ ʇʦʢʘʟʘʥʳ ʧʝʨʚʳʝ 
ʧʨʠʤʝʨʳ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʮʝʣʝʡ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ. ɺ ʢʦʤʧʘʥʠʠ ɹʘʨʢʠ ʊʦʯʠʢ ʥʘʯʘʪʦ ʦʩʚʦʝʥʠʝ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ SCADA. ʇʦʣʫʯʝʥʦ ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ ʵʥʝʨʛʠʠ ʦʪ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʙʠʣʣʠʥʛ ʚ ʥʝʢʦʪʦʨʳʭ 
ʨʘʡʦʥʘʭ ʉʫʛʜʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʦʩʙʝʨʝʞʝʥʠʝ, ʜʝʬʠʮʠʪ, ʪʦʚʘʨ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʘʚʘʨʠʷ, ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʛʝʥʝʨʘʮʠʷ, 
ʫʤʥʳʝ ʩʝʪʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʦʪʝʨʠ.  
 
THE WATER SAVINGS, INCREASE OF SAFETY OF HYDRAULIC ENGINEERING CONSTRUCTIONS  AND 
USE PROSPECT INTRODUCTIONS OF NUMERAL TECHNOLOGIES IN A POWER SUPPLY SYSTEM OF 

TAJIKISTAN  
Overcoming of accruing aqueous deficiency is possille atthelexpense of implementation of water care taking. In the 

advanced international practice is a set of methods used. The payment for water is involted into it for an irrigation. Safety of 
hydraulic engineering constructions is actual. Violation of safety requirements of hydraulic engineering constructions leads 
to emergencies. Examples of emergencies on hydraulic engineering constructions of Tajikistan and on Sajano-Shushensk 
hydroelectric power station (RF) are described. The first examples of implementation of numeral technologies for water-
power engineering in Tajikistan are shown. In the company Barki Tojik the software package SCADA begun mastering of 
software package SCADA. The lowerings of losses of energy from billing system implementation in some regions of Sugd 
area is received. 

Key words: water care taking, deficiency of water, the goods, safety, emergency, numeral technologies, generation, 
ʩlever electrical networks, efficiency, electric losses. 
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ÖÚÙÇÚÔ ØÌÝÚ×ÑÇÔ ÝÚáÞØÚÙÔÔ ÎÔ×ÚëÞÔ áÌÞ×ÚÙ ÇÌØãßÙ ØÌÙÍÌÔ 

Ìä¾Ô áÚØÔ ØÌÇÝß×ÚÞÔ ÝÚáÞØÚÙÄ 
 

áú÷úî Í. Ö., Úðôùìñî ä.Þ. 
ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù, 

Ôùýþôþÿþô ôėþôýúðô öôĄúîìüóôô ÌÔÖÞ 
 

Ðìü ėìĆüô óìøôùô îô÷úċþô áìþ÷úù öìùðìùôĕúô Āúôðìùúöô óôČð øìĕĀÿóìùð. Ùôýíìþô 
ðôïìü ùìøÿðĕúô öìùðìùôĕúô Āúôðìùúö ðìü øôùþìėì öìùðìùôĕúô Āúôðìùúöô ĎìõüôøìĆðìùĒ, 
āÿýÿýìù øìýú÷ñĕô ýúāþøúùĒ óôČð ìýþ îì ĉĕþôøú÷ôċþô ôýþôĀúðìíìüôô úùĕú îÿĔÿð ðúüìð. 

Ìó þìĕ÷ô÷ĕú îì ĔÿýþÿĔĘĊ úøĘóôĄô öìùðìùôĕúô Āúôðìùúöô îô÷úċþô áìþ÷úù øìĆ÷ÿø 
ïìĄþ, öô óôČðì ìó 95%-ô öìùðìùôĕúô Āúôðìùúöô øôùþìėìüú öúùĕúô øìýú÷ñĕô ýúāþøúùĒ 
þìĄöô÷ øñðôĕìð. Ìó ôù 46% íì ìĄČĕúô āúø íìüúô ôýþñĕýú÷ô āôĄþ øÿîúĀôė øñíúĄìð [2,ý.96]. 

Îô÷úċþô áìþ÷úù ðúüúô öúùĕúô óôČðô øìýú÷ñĕúô ýúāþøúùĒ íÿðì, ėôýøñ ìó úùĕú íìüúô 
ôýþñĕýú÷ô āôĄþ, ýñøñùþ, ïìĔ, ïìĔöìüðúù, úĕìö îì öúüöìüðô üñïÿ ĄìĎì÷ îì Ďìõüì ìó þìüìĀô 
öúüāúùì îì öúüïúĕúô ýìùúìþĒ øìîüôðô ôýþôĀúðì ėìüúü ðúðì Ąÿðììùð.  

 
Æìðîì÷ô 1. ØìùíìĆĕúô ìĄČô āúø íìüúô ôýþñĕýú÷ô øìýú÷ñĕô ýúāþøúùĒ ðìü îô÷úċþô áìþ÷úù 

Table 1. Raw materials for production of construction materials in Khatlon region 
Ĝ Ùìøÿðĕúô ìĄČô 

āúøô øìýú÷ñĕô 
ýúāþøúùĒ 

Øôėðúüô öúùĕú Óìāôüìô íì÷ìùýĒ ìó üĘõô 
öìþñïúüôċô Ì, Î îì Ý1, ĕìóúü ø3 

ÇìøìïĒ  ÔýþôāüúĔ 
Ąìîìùðì 

ÔýþôāüúĔ 
ùìĄìîìùðì  

ÇìøìïĒ  ÔýþôāüúĔ-
Ąìîìùðì  

ÔýþôāüúĔ-
ùìĄìîìùðì  

1.  ÌĄČô ýñøñùþĒ 12 8 4 8849791,
5 

8442692,9 407098,6 

2.  ÏìĔô ýúāþøúùĒ 10 3 7 423611,4 331224,2 92387,2 
3.  Æôùýĕúô 

öìüíúùìþĒ 
3 1 2 47163,5 743 46420,5 

4.  ÌĄČ íìüúô 
ôýþñĕýú÷ô āôĄþ 

26 6 20 2295940,
4 

1632370,4 663570 

5.  ÌĄČ íìüúô 
ôýþñĕýú÷ô 
öñüìøóôþ 

2 0 0 3523 0 3523 

6.  áúö íìüúô 
ôýþñĕýú÷ô 
ìï÷úûúüôþ 

2 0 0 16754 0 16754 

7.  áúöô öÿ÷ú÷ 1 0 0 1834 0 1834 

8.  Ïô÷ íìüúô 
øìĕ÷ÿ÷ 

3 0 0 4693 0 4693 

9.  ÌĄČ íìüúô 
ôýþñĕýú÷ô íñþúù 

1 0 0 2052 0 2052 

10.  Ýìùïĕúô üÿõöìĄ 1 0 0 301 0 301 

11.  Ýìùïô ýúāþøúùĒ 10 2 8 290803,1 97576 193227,1 

12.  Üñïÿ ĄìĎì÷ 23 5 18 1027154 178016,2 849137,8 

13.  Ýìùïĕúô úüúôĄĒ 1 0 0 566,7 0 566,7 
ÝìüăìĄøì: ðìü ìýúýô øìĆ÷ÿøúþĕúô ĀúùðĒ ìó Ĕúùôíô øÿì÷÷ôĀúù úøúðì öìüðì Ąÿðììýþ 

Ìó Ĕìðîì÷ô øìóöÿü ìČù øñïìüðìð, öô ðìü îô÷úċþô áìþ÷úù íì ĕú÷ìþô 01 ċùîìüô ýú÷ô 2017 
Ąÿøúüìô öúùĕúô øìýú÷ñĕô ýúāþøúùĒ íì óôČðì ìó 95 ìðìð üìýôðì, ìó üĘõô 13 ùìøÿðĕúô 
ïÿùúïÿùô ìĄČô āúø úøĘāþì Ąÿðììùð. Ìó Ĕÿø÷ì, ìó üĘõô öìþñïúüôċô óìāôüìĕú Ì+Î+Ý1: ìĄČô 
ýñøñùþĒ-12, ïìĔô ýúāþøúùĒ-10, Ĕôùýĕúô öìüíúùìþĒ-3, ìĄČ íìüúô ôýþñĕýú÷ô āôĄþ-26, ìĄČ 
íìüúô ôýþñĕýú÷ô öñüìøóôþ-2, āúö íìüúô ôýþñĕýú÷ô ìï÷úûúüôþ-2, āúöô öÿ÷ú÷-1, ïô÷ íìüúô 
øìĕ÷ÿ÷-3, ìĄČ íìüúô ôýþñĕýú÷ô íñþúù-1, ýìùïĕúô üÿõöìĄ-1, ýìùïô ýúāþøúùĒ-10, üñïÿ ĄìĎì÷-
23 îì ýìùïĕúô úüúôĄĒ-1. 

Þìĕ÷ô÷ĕú ùôĄúù øñðôĕìùð, öô ìõùô óìøúù öúüöìüðô ìĄČô āúø íìüúô ýñøñùþ, ïìĔô 
ýúāþøúùĒ, āúö íìüúô ôýþñĕýú÷ô āôĄþ îì üñïÿ ĄìĎì÷ ùìóìü íì ðôïìü ùìøÿðĕúô öúùĕúô 
øìýú÷ñĕô ýúāþøúùĒ íñĄþìü ïìüðôðì ôýþúðììýþ. Ìó ôù íìüøñúċð, öô þì÷ìíúþô āúĔìïôô āì÷ė 



88 
 

íì ôù ùìøÿðô øìĕýÿ÷úþ íñĄþìü ïìüðôðììýþ. Ýìíìíô ìýúýôô óôČð íÿðìùô þì÷ìíúþ íì ôù 
ùìøÿðô øìĕýÿ÷úþ, ûñĄ ìó ĕìøì, ôýþôĀúðìô úù íìüúô ýúāþøúùô üúĕĕú, āúùìĕúô ôýþôėúøìþĒ, 
ôùĄúúþĕú îì ðôïìü úíĆñöþĕú Ąÿðì øñþìîúùìð. 

ØìĆ÷ÿøúþĕúô úøúüĒ ùôĄúù øñðôĕìùð, öô îô÷úċþô áìþ÷úù ðúüúô óôČðì ìó 12 öúùĕúô 
úĕìöýìùï íÿðì, úùĕú ðìü ùúĕôċĕúô óñüôù Ĕúõïôü øñíúĄìùð: Ì. ÆúøĒ, ÎúýñĆ, ÐìùĎìüì, 
Æô÷ôöÿ÷, ¾îúù, ÉÿíúðôČù, Æ. Íì÷āĒ, ÛìùĔ, àìüāúü, áÿüúýúù, äìĕüôþÿý îì Ąìĕüô 
×ñîìöìùð. Óìāôüìĕúô ýìùúìþôô ôù öúùĕú ìó üĘõô öìþñïúüôċĕúô Ì, Î îì Ý1 8838359 ø3-üú 
þìĄöô÷ øñðôĕìùð. Ìó ĕìøì öúùĕúô öì÷úùô úĕìöýìùï ìó üĘõô öìþñïúüôċĕúô óìāôüìĕú Ì+Î+Ý1 
ðìü ùúĕôċĕúô äìĕüôþÿó öúùô ©ÞÿĊù-þúĎª 8849791,5 ø3, Ą. Ùúüìö öúùô ©ãúüøìĎóìöª 1295714 
ø3, ù. ÐìùĎìüì öúùĕúô ©Æìüþñûûìª 6298 ĕìóúü ø3 îì ©Öÿ÷íÿ÷Čùª 45347 ĕìóúü ø3 îì öúùô 
©Öì÷öúþª ðìü Ĕìøúìþô áúĔìĄìėôėô Íì÷āĒ íú óìāôüìô ùôĕúċþ óôČð þú ĕú÷ úøĘāþì 
ùìĄÿðììùð. 

Øÿìõċù öìüðì Ąÿð, öô öúùô úĕìöýìùïô ©Ûÿýāÿüôª ù. ¾îúù ìó Ĕôĕìþô ýôĀìþ îì øôėðúüô 
óìāôüì ìó üĘõô öìþñïúüôċô Ì, Î îì Ý1-87,7 ø÷ù. þ, Ý2-108 ø÷ù.þ. íìüúô ôýþñĕýú÷ô ýñøñùþ 
øÿîúĀôė íÿðì, ìõùô óìøúù ôýþôĀúðì øñĄìîìùð [3,ý.218]. 

ØìĆ÷ÿøúþĕúô úîìüðìĄÿðì ìó úù Ąìĕúðìþ øñðôĕìùð, öô öúùĕúô āúöÿ ïô÷ ðìü îô÷úċþô 
áìþ÷úù óôČð íÿðì, óìāôüìĕúô þìîúóÿùôô ýìùúìþôô 34 öúùĕúô āúö îì 8 öúùô ïô÷ îÿĔÿð ðúüìùð. 
ÆúõïôüĄìîôô öúùĕúô āúö íñĄþìü ðìü ùúĕôċĕúô Ì. ÆúøĒ, Íúāþìü, ÎìāĄ, ÎúýñĆ, ÐìùĎìüì, 
¾îúù, ÉìíúðôČù, Æ. Íì÷āĒ, Æìõĕÿù, ÛìùĔ, àìüāúü, ÇìøìðúùĒ, áúîì÷ôùï, áÿüúýúù, 
äìĕüôþÿý îì Ąìĕüĕúô ÖĘ÷úí, Ùúüìö îì ×ñîìöìùð øìîĔÿð íÿðì, ðìü øìĔøÿĆ ìó üĘõô 
óìāôüìĕúô þìîúóÿùôô ýìùúìþôô öìþñïúüôċô āúö Ì+Î+Ý1-2322744 ĕìó. ø3 îì ïô÷ ìó üĘõô 
öìþñïúüôċô Ì+Î+Ý1-26804 ĕìó. ø3-üú þìĄöô÷ øñðôĕìð. Öúùĕúô öì÷úùô āúö ðìü ùúĕôċĕúô 
ÉÿíúðôČù öúùô ©äìĕüôþÿóª ìó üĘõô öìþñïúüôċĕúô Ì+Î+Ý1-5962 ĕìó. ø3 îì Ąìĕüĕúô 
×ñîìöìùð öúùô ©ÞìíìöăĒª ìó üĘõô öìþñïúüôċĕúô Ì+Î+Ý1-8510 ĕìó. ø3, îì ÖĘ÷úí öúùô 
©ÖĘ÷úí-3ª ìó üĘõô öìþñïúüôċĕúô Ì+Î+Ý1-3317 ĕìó. ø3 úøĘāþì Ąÿðììýþ. Ìó þìĕ÷ô÷ĕúô 
āôøôċîôô öúùĕúô øìóöÿü øìĆ÷ÿø ïìüðôð, öô ìó úùĕú ôýþñĕýú÷ô āôĄþô þìøĎìô 75, 100 îì 125 
ôøöúùûìóôü øñíúĄìð. 

Íúċð ėìõð öìüð, öô þìüöôíô āôøôċîôô öúùô āúöô ©àìüāúüª íìüúô ôýþñĕýú÷ô āôĄþô 
þìøĎìô 100-125 øÿîúĀôėìþ øñùìøúċð [4,ý.104]. 

Öúùĕúô öì÷úùô ïô÷ ðìü ùúĕôċĕúô ¾îúù öúùô ©¾îúùª ìó üĘõô öìþñïúüôċĕúô Ì+Î+Ý1-
16150 ĕìó. ø3 îì ÐìùĎìüì öúùô ©Þÿþíÿ÷úöª Ì+Î+Ý1-2000 ĕìó. ø3 ¬üú þìĄöô÷ øñðôĕìð. Ìó 
öúùĕúô ïô÷ ôýþñĕýú÷ô öñüìøóôþô þìøĎìô 300, 400 îì 500 ôøöúùûìóôü ìýþ. 

Øôėðúüô öúùĕúô ïìĔ ðìü øôùþìėì óôČðì ìó 10 ìðìð íÿðì, óìāôüìĕúô ýìùúìþôô úùĕú ðìü 
ùúĕôċĕúô ÎúýñĆ, ÐìùĎìüì, ¾îúù, ÉìíúðôČù, áÿüúýúù îì Ąìĕüô ×ñîìöìùð ìó üĘõô 
öìþñïúüôċĕúô Ì+Î+Ý1 - 423611,4 ø3¬üú þìĄöô÷ øñðôĕìùð. Öúùĕúô öì÷úùô ïìĔ ðìü ùúĕôċĕúô 
¾îúù, öúùô ©ØôüìøĄúĕôª ìó üĘõô öìþñïúüôċĕúô Ì+Î+Ý1-319580,2 ĕìó. ø3, äìĕüôþÿý, öúùô 
©Îúðúüìóðñ÷ùúñª íú öìþñïúüôċĕúô Ì+Î+Ý1-39112 ĕìó. ø3, ÎúýñĆ, öúùô ©áúĔìýìüþñóª íú 
öìþñïúüôċĕúô Ì+Î+Ý1-5969 ĕìó. þ Ĕúõïôü Ąÿðììýþ. Ìó öúùĕúô ïìĔô øôùþìėì ôýþñĕýú÷ô ïìĔô 
ýúāþøúùĒ þìøĎìô 1-ÿø øÿøöôù ìýþ. 

Öúøô÷ìù øÿìõċù öìüðì Ąÿð, öô öúùĕúô üñïÿ ĄìĎì÷ ðìü îô÷úċþô áìþ÷úù óôČðì ìó 23 ìðìð 
íÿðì, íú óìāôüìĕúô íì÷ìùýĒ ìó üĘõô öìþñïúüôċĕúô Ì+Î+Ý1-1027157 ĕìó. ø3 ĕôýúí öìüðì 
Ąÿðììýþ. Úùĕú ðìü ùúĕôċĕúô Ì. ÆúøĒ, Íúāþìü, ÐìùĎìüì, ÉìíúðôČù, Æ. Íì÷āĒ, Øÿøôùúíúð, 
ÛìùĔ, ÇìøìðúùĒ, Ąìĕüô Ùúüìö, ÖĘ÷úí îì ×ñîìöìùð Ĕúõïôü Ąÿðììùð. Óìāôüìĕúô öì÷úùô 
üñïÿ ĄìĎì÷ ðìü ùúĕôċô ÇìøìðúùĒ, öúùô ©Ùìîúíúðª íú öìþñïúüôĕúô Ì+Î+Ý1¬50856,2 ø3 îì 
Ąìĕüô Ùúüìö, öúùô ©ÐÿöúùĒª íú öìþñïúüôĕúô Ì+Î+Ý1¬98942,5 ø3, øÿìõċù ïìüðôðììýþ, 
ôýþôĀúðì øñíìüìùð. Üñïÿ ĄìĎì÷üú íìüúô ôýþñĕýú÷ô íñþúùô þìøĎìô 150, 250 îì 300, íñþúùô 
ïôðüúþñāùôöĒ îì ìýĀì÷þ ôýþôĀúðì øñíìüìùð. Øìýì÷ìù, ìó öúùô ©Æìùÿíôôª ù. äìĕüôþÿý ìó 
üĘõô öìþñïúüôċô Ì+Î+Ý1¬11970 ø3 ôýþñĕýú÷ô íñþúùô þìøĎìô 300 ïôðüúþñāùôöĒ íì øìėýìð 
øÿîúĀôö ìýþ [5,ý.44]. 

Íì Āôöüô øú, üÿĄðô ôėþôýúðôČþô öôĄîìü ìó ýúĕìĕúô ýìùúìþ, āÿýÿýìù ýìùúìþô øìýú÷ñĕô 
ýúāþøúùĒ (öúùĕúô öìùðìùôĕúô Āúôðìùúö) îúíìýþìïôô óôČð ðúüìð. ãÿùúùñ, öô Ìýúýïÿóúüô 
ýÿ÷ĕÿ îìĕðìþô øô÷÷Ē, ÛñĄîúô øô÷÷ìþ, Ûüñóôðñùþô Æÿøĕÿüôô ÞúĔôöôýþúù, øÿĕþìüìø 
éøúøì÷Ē Üìĕøúù ėìõð öìüðììýþ: µÜÿĄðô ôėþôýúðôČþô öôĄîìü ðìü ċöĔúċïĒ íú úøô÷ĕúô 
ðôïìü îúíìýþì íì ôýþôāüúĔ îì öúüöìüðô öúùĕúô öìùðìùôĕúô Āúôðìùúö ì÷úėìøìùðĒ ðúüìð½. 
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Ìó þìĕ÷ô÷ĕúô ĀìĆú÷ôċþô öúüāúùìĕúô ýìùúìþô øìýú÷ñĕô ýúāþøúùĒ øìĆ÷ÿø ïìüðôð, öô 
Ĕì÷íô íñĄþìüô ýìüøúċïÿóúüĒ íú øìėýìðô þìĄìööÿ÷ ðúðìùô ýìùúìþô øìýú÷ñĕô ýúāþøúùôô 
üìėúíìþûìóôüÿ ýìøìüìùúö, þìĆýôýô ôýþñĕýú÷úþô ùìî, ùìîýúóôô þñāùôöôîÿ þñāùú÷úïôô 
öúüāúùìĕú, Āìüúĕìø úîìüðìùô Ąìüúôþô øÿýúôð íìüúô ýúĕôíöúüôô ôýþñĕýú÷Ē îì þìĆøôù 
ùìøÿðìùô öúüöìüðô øìýú÷ñĕô ýúāþøúùĒ ĕìðìĀĕúô ìýúýôô ûñĄíÿüðô ýúĕì øÿìõċù ïìüðìùð. 
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ÔýþôĀúðìô öúùĕúô øìóöÿü îì óìāôüìĕúô úùĕú íìüúô ýúĕìô ðìā÷ðúü ûÿüüì þìĕ÷ô÷ öìüðì Ąÿðììýþ, öô ðìü úċùðì 
íìüúô ýúāþøúùô öúüāúùìĕúô ôýþñĕýú÷ô øìýú÷ñĕô ýúāþøúùĒ íì øìėýìð øÿîúĀôė ìýþ. Ôùăÿùôù, ĕìü ċö ùìøÿðĕĕúô 
öìùðìùôĕúô Āúôðìùúöô øìýú÷ñĕô ýúāþøúùĒ ðìü ì÷úĕôðìïĒ íú øôýú÷ĕú Ąìüĕ ðúðì Ąÿðììýþ. 
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DEPOSITS OF BUILDING MATERIALS  OF THE KHATLON AREA AS A ZAM MATERIAL  SOURCE FOR 

MANUFACTURE OF BUILDING MATERIALS  

Basis of raw building materials Khatlon of area composition basically usurp, gypsum, sand and gravel. Quantity 

(amount) birth ïplace build materials their kinds and accommodations large birth ïplace on a category and stocks ɸ+ɺ+ʉ1 

also is determined. The analysis of use indication birth ïplace of their stocks for the building purposes is executed. The 

characteristic of separate kinds of building raw material relevant by examples also is given. 

Key words: Khatlon, region, deposit of building materials, raw, limestone, plaster, wood, sand and gravel. 
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ßÐÖ 551. 552 

ÞÌÇ×Ô×Ô ÛÑÞÜÚÏÜÌàÄ ÎÌ ÖÔØ¾ÔÔ ÆÔÙÝ׳ÚÔ ÖÊ׳ÔÔ ÖÚÙÔ Ú׳ÌÙÔ 
äßÞß× ÎÚ×ÚÝÎÚ×ÔÔ (ÛÌÙÆäÑÜÔ ÔÝ×ÚØÔÔ ÌàÀÚÙÔÝÞÚÙ) 

 

Ì÷ôČîìü Ø.à., ØÿüúðϨÿ÷úî ä.ë. 

ÐúùôĄïú״ô ÆÿóĔúùô Æÿø״ÿüôô Ôý÷úøôô ÌĀסúùôýþù,  
Ôùýþôþÿþô ïñú÷úïôċ, ýúāþøúùô íì óìøôùĔÿùíĒ þúíúîìü îì ýñõýøú÷úïôċô ÌÔ ÆÞ 

 
Öúùĕúô ú״ìùô äÿþÿ÷ îì Ìùúíì ýú÷ô 1974 ״ìùïúøô ìöýíìüðúüôô ïñú÷úïôô øìýĄþìíô 

1:100000 úĄöúü öìüðì Ąÿðììùð. Öúù״úô óôöüĄÿðì, ðìü øìýúĀìô 105 öø Ąôøú÷ô Ąì״üô 

Öúíÿ÷ Ĕúõïôü ìýþìùð îì øìýú״ìþô 15 öø2-üú ô״úþì øñùìøúċùð [1]. Íúüô ċöÿø ìýþ, öô þìĕ÷ô÷ô 
ûñþüúïüìĀĒ îì öôøôČîôô öúùô ú״ìùô äÿþÿ÷ô îô÷úċþô ÛìùĔĄñü ðìü ôù øìץú÷ì úîìüðì Ąÿðì, 
þìüöôíô øôùñüì÷Ē îì öôøôČîôô ăôùý״úô öĘ״ôô øìĆðìùĔúöÿùìùðì ðìü ôù Ĕú øìîüôðô úøĘóôĄ 

 .ìüúü ïôüôĀþììýþץ

Ðìü ýúāþô ïñú÷úïôô öúùô ú״ìùô äÿþÿ÷ ìýúýìù þìāĄúùô״úô ýô÷ÿü-ìùïôĄþ (S-C1) 

ôĄþôüúö øñùìøúċùð, öô ðìü ץôýøô ûúČùô öĘ״ô äÿþÿ÷ îì Ìùúíì íì üĘô óìøôù íìüì״ùì 
ïìüðôðì, íñĄþìü ðìü ùú״ôċ״úô Ĕìùÿíôô øìõðúùô öúüĒ ïÿýþìüôĄ ðúĄþì, ìó ïô÷ýìùïĕúô 
ýñüûñùþôùĒ îì øìüøìü״úô ýÿüāüìùï þìĄöô÷ ČĀþììùð Ýìü״ìð״úô íú÷úôô úùĕú þñöþúùôöĒ îì 

ýìü״ìðô ûúČùôìĄúù úù ýþüìþôïüìĀĒ íÿðì, ìó Ĕôùý״úô öìüíúùìþĒ (ïô÷ýìùïĕúô ýñüûñùþôùĒ), 
þì÷ö îì øìüøìü״úô öì÷ýôþĒ ôíúüìþ ìýþ, öô ðìü ìýìüô ״ìüìöìþ״úô þñöþúùôöĒ öĘíôðì îì ûúüì-
ûúüì Ąÿðììùð [4]. 

Ðìü óúùìô úøĘóôĄĒ Ĕôùý״úô ôùþüÿóôîôô öúøû÷ñöýô ׳ôùðÿöÿĄ, ûñïøìþôþ״ú, ïüìùôþ״úô 

ýñ Āìóìô öúøû÷ñöýô ×ìסøúù îì, ״ìøăÿùôù. íìóì÷þ״ú (øñþìðôìíìóô āÿüððúùì) ïÿýþìüôĄ 
ðúüìùð [2]. 

Ýôùùÿ ýú÷ô Ĕôùý״úô ôùþüÿóôîôô Āìóìô ðÿĊøô öúøû÷ñöýô ׳ôùðÿöÿĄ ûñüø îì þüôìý 
øñíúĄìð. Ïüìùôþ״úñ, öô þìùìô íÿóÿüïô ôùþüÿóôîôüú íì øìýú״ìþô 25 öô÷úøñþüô öîìðüìþĒ 

ô״úþì ùìøÿðììùð, ðìü ôù óúùì íìõùô ðìüČô äÿþÿ÷, סìüíô ðñ״ìô Öì÷úùðñ״ îì ïüìùúðôúüôþ״ú 
þú íú÷úô ïìüðìùìô äÿþÿ÷ îì Ĕìùÿíô ùú״ôċô øìóöÿü ðìîúø ðúüìð, øìùýÿí íì ôù Āìóì 
øñíúĄìð. áìþüìýôĄô ץôýøô סìüíôô ðôúüôþ״úô öîìüþýĒ ðìü ðôïìü óúùì״ú þìסõôü ČĀþì, 

ìýúýìù üúïúîôö Ąÿðììýþ. Ðìü þìüöôíô öîìüýôþ״ú- öîìüþý, øÿýöúîôþ, ý÷ìùý, íôúþôþ îì ì÷íôþ 
øìîĔÿð øñíúĄìð [3]. 

Ìó ùôïú״ô þñöþúùôöĒ ôù ùú״ôċ ðìü Ąôöìýþìïôô íÿóÿüïô ÛìùĔĄñü Ĕú ðúĄþì, 
íñùìóøô״úô þñöþúùôöìô øì״ì÷Ē ðìü þìøúøô Ĕôùý״ú ðôðì øñĄìîìð. Æôùý״úô Ąìðôðìù ûúüì 

îì öĘíôðìĄÿðì ùôó ðìü ôù Ĕú ïÿýþìüôĄ ðúüìùð. äôöìýþìïôô þñöþúùôöĒ ðìü ăìùðôù ùÿץþì íú 
ùìøÿðô ăìûìĄÿðì, úððĒ îì, ״ìøăÿùôù, ăôùÿ þúíāĘüðìïô״úô Ĕôùý״ú íì ùìóìü øñüìýìð [4]. 

Íú øìץýìðô úøĘóôĄĒ þìüöôíô øôùñüì÷ôô Ĕôùýú״ô øìĆðìùĔúöÿùìùðì ìó öúùô úøĘóôĄĒ 

ùìøÿùì״úô Ĕôùý״úô öĘ״ôô ïÿùúïÿù ïôüôĀþì Ąÿðì, øìîüôðô úøĘóôĄô øôöüúýöúûĒ 
(øôöüúýöúûôô ûú÷ċüôóìþýôúùôô øúðñ÷ô 3500K-MP) îì öôøôČĒ ץìüúü ðúðì Ąÿðìùð (ðìü óñü 

  .ôðì úîìüðì øñĄìîìùð״ìü ċöô úùĕú ì÷ú״
ä÷ôĀô Ü1 ìó ùìøÿùìô þìüþôíô ċöÿø, ýúāþì Ąÿðììýþ, öô ôù ùìøÿùì ìó øìüøìüô 

ðú÷úøôþĒ íú ÷ôùóì״ú, üìï״úô öîìüþý îì öì÷ýôõ þìüöôí ČĀþììýþ. Ýúāþúüô úù 
ïôðüúïüìùúí÷ìýþĒ, ïüìùúí÷ìýþĒ îì Ĕôùýô øìóöÿü ðúüúô þñöýþÿüìô öì÷úùðúùì ìýþ. Úù ìýúýìù 
ìó øôùñüì÷״úô ðú÷úøôþ, öîìüþý îì íú÷úô úù ìó úöýôðô ú״ìù þìüöôí ČĀþììýþ. Øôùñüì÷ô 
ðú÷úøôþ Ąìö÷ô ôóúøñþüôô ùúðÿüÿýþ ðúĄþì, ïú״ú Ąìö÷ĕúô öìĄôðìĄÿðìüú ùôó ðúüìð. Ìó 

ùìóìüô ״ìĔø ïÿùúïÿù øñíúĄìð. Íìü ô÷úîìô ðú÷úøôþ ðìü ôù ýìùï ċö øôץðúüô öìøô öì÷ýôþ ùôó 
îÿĔÿð ðúüìð. 

Öîìüþý Ąìö÷ô ôóúøñþüôô ùúðÿüÿýþ ðúüìð. Íì Ąìö÷ô ÷ôùóì״ú îì üìï״úô íúüôö ðôðì 
øñĄìîìð. Øôץðúüô úù ðìü Ą÷ôĀ þú 10 Āôýìð øñüìýìð. 

Úöýôðô ú״ìù üìùïô ץì״îìïĒ ðúĄþì, íì ùìøÿðô üìï״úô íúüôö ðÿăúü øñúċð. Øôùñüì÷״úô 
úù üìùïô ץì״îìïôô þôüìüú ðúĄþì, íì ùìøÿðô ðúùì״úô Ĕÿðúïúùìô ùúðÿüÿýþ ðôðì øñĄìîìùð 
(üìýøô 1). 
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Üìýøô 1.ä÷ôĀô Ü1.Øìüøìü״úô ðú÷úøôþĒ íú ÷ôùóì״ú, üìï״úô öîìüþý îì öì÷ýôþ íú ýúāþúüô 
ïôðüúïüìùúí÷ìýþĒ. ì). óñüô ċö ùôöú÷. í). óñüô ðÿ ùôöú÷ 

Picture 1. Shiff  R1. Nicol prism flavors with lenses, quartz and rectangular glands with hydrolyzal 
structure. a). under a Nicol prism b). under two Nicol prism 

  
ì í 

ä÷ôĀô Ü2 ìó ùìøÿùìô ùúøñüô ðÿĊøô ýúāþì Ąÿðììýþ, öô ôù ùìøÿùì ìó ýñüûñùþôùôþ 
ôíúüìþ íÿðì, ýúāþúüô úù ăìùðôù ùìøÿð øñíúĄìð. Þìüöôíô øôùñüì÷ôô úù ìýúýìù ìó 
ýñüûñùþôù ôíúüìþ íÿðì, íì øôėðúüô íôýČü ùúăôó ā÷úüôþ ùôó ðúüìð. 

Ýñüûñùþôù ðìü ôù Ą÷ôĀ Ąìö÷ô ýĘóìùøúùìùð, ýÿþÿùĒ, ûÿ÷ìöøúùìùðüú ðúüú øñíúĄìð. 
ßøÿøìù íñüìùï, Č ðúüúô üìùïô ôùĀüìýÿüāô ûúČù ìýþ (üìýøô 2). Þìüöôíô öôøôČôô ôù ùìøÿùì 
ùìóðôö íì þìüöôíô ùìóìüôċîìĒ íÿðì, ðìü Ĕìðîì÷ ùìþôĔìô úù ùôĄúù ðúðì Ąÿðììýþ. 

 
Üìýøô 2. ä÷ôĀô Ü2. Ýñüûñùþôùôþ íú ýúāþúüô ăìùðôù ùìøÿð ì). óñüô ċö ùôöú÷, í). óñüô ðÿ 

ùôöú÷ 
Picture 2. Schliff R2. Serpentinite with several types of structure. a). under one Nicol prism, b). 

under two Nicol prism 

  

ì í 
 

ä÷ôĀô Ü3 ìó ùìøÿùìô þìüþôíô ýñĊøô, þìõČü Ąÿðììýþ, öô ôù ùìøÿùì ìó ïô÷ýìùïĕúô 
ýôČ״üìùïô ýñüýôþĒ îì úöýôðô ú״ìù ôíúüìþ ìýþ. Ýúāþúüô úù ý÷ìùýĒ îì þñöýþÿüììĄ 
ïüìùúí÷ìýþĒ øñíúĄìð. Ðìü Ą÷ôĀ øôùñüì÷ô ýñüñýôþ íúüôöðúùì íÿðì, íñüìùï øñíúĄìð, îì÷ñ 
ðúüúô üìùïô ýÿüāô íú÷ú ìýþ. Ðìü ìþüúĀô ðúùì״ú îì ÷ôùóì״ú øôùñüì÷ô öîìüþý ץìüúü ðúüìð. 

Øôùñüì÷ô öîìüþý ðúùì״úô ôóúøñþüôô ùúðÿüÿýþüú ðúĄþì íì ùìøÿðô סÿùĄìîô״úô 
÷ôùóìøúùìùð ðÿăúü øñúċð. Ìó ùôïú״ô ״ìĔø ïÿùúïÿù øñíúĄìùð. 

Úöýôðô ú״ìù ðúüúô üìùïô ץì״îìïôô þôüì íÿðì, íì ùìøÿðô üìï״úô íúüôö îì ùôýíìþìù 
ûì״øþìü îì ðúùì״úô Ĕÿðúïúùì ðìü Ĕôùýô øìóöÿü ýì״ø ðúüìð (üìýøô 3). 
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Üìýøô 3. ä÷ôĀô Ü3. ä÷ôĀ״úô ýôČ״üìùïô ýñüýôþĒ íú úöýôðô ú״ìù îì ýúāþúüô ý÷ìùýĒ. ì). óñüô 
ċö ùôöú÷, í). óñüô ðÿ ùôöú÷ 

Picture 3. Schliff R3. Frequently black chlorine with iron oxide and a slim structure. a). under one 
Nicol prism, b). under two Nicol prism 

  
ì í 

 
ä÷ôĀô Ü4 ìó ùìøÿùìô þìüþôíô ăì״úüÿø ýúāþì Ąÿðììýþ, öô ôù ùìøÿùì ìó ïùñõýô 

öìþìö÷ìóĄÿðì þìüöôí ČĀþì, ýúāþúüô úù ÷ôûôðÿïüìùúí÷ìýþĒ îì þñöýþÿüììĄ ïùñõýĒ ìýþ. 
Ðìü þìüöôíô øôùñüì÷ôô úù öîìüþý, û÷ìïôúö÷ìó, Āñ÷ðĄûìþô ʠĄץúüĒ îì, ״ìøăÿùôù ċö, 

øôץðúü úöýôðô ú״ìù øìîĔÿð ìýþ. 
Ðúùì״úô öîìüþý Ąìö÷ô ôóúøñþüôô ùúðÿüÿýþüú ðúĄþì, ״ìøăÿùúù öìøþìü ðúùì״úô ðìüúó 

öìĄôðìĄÿðì ðìü úù ðôðì øñĄìîìð. Öìùúü״úô úù״ú ðìùðúùìøúùìùð øñíúĄìð. ÍìĆóñ ìó 
ðúùì״úô íÿóÿüï öìþìö÷ìýþôöĒ øñíúĄìùð. Û÷ìïôúö÷ìó ùôó ðúùì״úô ùúðÿüÿýþüú þìĄöô÷ ðúðì, 

ðÿïúùì״úô ûú÷ôýôùþñþôöĒ ðìü ċö ăìùðþú ìó öüôýþì÷÷״ú ðôðì øñĄìîìð, öô ðìü ìýìüô ĀôĄúü 
 úô ïÿùúïÿù øñíúĄìùð îì״ú÷ìþô ìý÷ôô āÿðüú ìó ðìýþ ðúðì, íñ Ĕú Ąÿðììùð, öô ðúüúô ìùðúóì״
 úô öì÷ôõ îì ùìþüôõðúü ìó״ôýøìù íì øôùñüì÷ô ðÿĊøðìüìĔì- öì÷ýôþ ôîìó Ąÿðììùð. äûìþץ

øôöüúö÷ôù îì úüþúö÷ìó ôíúüìþ øñíúĄìùð. Øôöüúö÷ôù Ąìö÷ô ״ìøîúü îì ðúüúô 
ðÿïúùìĄìíìöìùð. 

Øÿýöúîôþ Ąìö÷ô ״ìøîúü îì öìĄôðìĄÿðìüú ðúĄþì, ìý÷ìù íñüìùï øñíúĄìð, ìøøú ðúüúô 
üìùï״úô ôùþñüĀôüñùýôċô íú÷ú ìýþ (üìýøô 4). Þìüöôíô öôøôČôô ôù ùìøÿùì íú ÿýÿ÷ô 
ýûñöþüì÷Ē úøÿāþì Ąÿðììýþ, öô ùìþôĔìô úù ðìü ăìðîì÷ úîìüðì Ąÿððììýþ (ùôïìüñð íì Ĕìðîì÷). 

 
Üìýøô 4. ä÷ôĀô Ü4. Ïùñõýô ûìüøìĄÿðì íú ýúāþúüô ÷ñûôðúïüìùúí÷ìýþĒ. ì). óñüô ċö ùôöú÷, í). 

óñüô ðÿ ùôöú÷ 
Picture 4. Schliff R4. Guyane is a fortunate with the structure lipidogrugobacteria. a). under one 

Nicol prism, b). under two Nicol prism 

  
ì í 
  

ä÷ôĀô Ü5 ìó ùìøÿùìô þìüþôíô ûìùĔÿø þìõČü Ąÿðììýþ, öô ôù ìó ïùñõý ôíúüìþ ìýþ. 
Ýúāþúüô úù ïüìùúí÷ìýþĒ ìýþ. Þìüöôíô øôùñüì÷ôìĄ ìó û÷ìïôúö÷ìó, öîìüþý, þÿüøì÷ôù îì Ąñü÷ 
ôíúüìþ ìýþ. 
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Û÷ìïôúö÷ìó Ąìö÷ô āìøîúü îì ôóúøñþüĒ ðúüìð. Ðÿïúùìïô״úô ûú÷ôýôùþñþôöĒ ðìü úù״ú 
ðôðì øñĄìîìùð, öô ÿøÿøìù ùúðÿüÿýþìùð îì ìó ùôïú״ô ìùðúóì ïÿùúïÿù øñíúĄìùð.  

Öîìüþý ðúùì״úô ôóúøñþüôô ùúðÿüÿýþüú ðúĄþì ìó ùìóìüô ìùðúóì øôČùìðúùì îì 
øìõðìðúùì øñíúĄìð. Öîìüþýô øôČùìðúùì ðúùì״úô øÿýþìץô÷üú ðúĄþì, Öîìüþýô øìõðìðúùì 

ðìü íìõùô āú÷ôïô״úô øôùñüì÷ô û÷ìïôúö÷ìó íì øôý÷ô üìï״ú ðÿăúü øñúċð (üìýøô 5). 
 

Üìýøô 5. ä÷ôĀô Ü5. Ïùñõýô ûúüìĄÿðì íú ýúāþúüô ïüìùúí÷ìýþĒ. ì) óñüô ċö ùôöú÷, í) óñüô ðÿ 
ùôöú÷ 

Picture 5. Schliff  R5. Genealogy with grammatical structure. a) under one Nicol prism, b) under two 
Nicol prism 

  
ì í 
  

ä÷ôĀô Ì1 ìó ùìøÿùìô þìüþôíô üìėìøô ״ìĀþÿø þìõČü Ąÿðììýþ, öô ôù ìó ðôìíìó ôíúüìþ 
ČĀþììýþ. Ýúāþúüô úù ûúüĀôüĒ øñíúĄìð. Þìüöôíô øôùñüì÷ôô ôù Ĕôùý ìó Āñùúöüôýþì÷÷ĕú 
(ðúùì״úô ûúüĀôüĒ) þìüöôí ČĀþì, ðìü úù û÷ìïôúö÷ìó, ûôüúöýñù îì øôùñüì÷״úô øìĆðìùĒ íì 
øúùìùðô āì÷öúûôüôþ ðÿăúü øñúċùð. Û÷ìïôúö÷ìó״ú Ąìö÷ô öüôýþì÷÷Ē ðúĄþì, ûôüóøìøúùìùð 

øñíúĄìð, öô íì ýìøþ״úô ïÿùúïÿù üìîúùì Ąÿðììùð. Ûôüúöýñù ðúùì״úô ״ìøîúüô 

ûôüìøôðìøúùìùð, ùôøìðÿüÿýþ îì ùúðÿüÿýþ ðúüìð. Ûôüúöýñù״ú ìó ìîïôþ ôíúüìþ øñíúĄìùð, 
öô ץì״îìüìùïìùð. Ðìü þìüöôíô ôù Ĕôùý øôöüúöüôýþì÷÷״úô û÷ìïôúö÷ìó, ûôüúöýñù, ā÷úüôþ îì 
íôúþôþô ýìíóüìùïô øìõðìðúùì øìîĔÿð ìýþ (üìýøô 6). 

 
Üìýøô 6. ä÷ôĀô Ì1. Ýúāþúüô ûúüĀôüôô ðôìíìó ðìü øôöüúöüôýþì÷÷. ì) óñüô ċö ùôöú÷, í) óñüô 

ðÿ ùôöú÷ 
Picture 6. Schliff A1. Diabetes mellitus structure in micrograph. a) under one Nicol prism, b) under 

two Nicol prism 

 
 

ì í 
ä÷ôĀô Ì2 ìó ùìøÿùìô þìüöôíô üìėìøô ״ìĄþÿø þìõČü Ąÿðììýþ, öô ôù ìó ïùñõýô 

íôúþôþĒ-ìøĀôíú÷Ē ôíúüìþ ìýþ. Ýúāþúüô úù ïùñõýôô ÷ôûôðúùìøúô ïüìùúí÷ìýþĒ îì þñöýþÿüìô 
úù ïùñõýĒ ìýþ. 

Ðìü þìüöôíô úù ìýúýìù öîìüþý, û÷ìïôúö÷ìó, ïúüôí÷ñùðôþ, Ąûìþ״úô K-Na, íôúþôþ 

ôĄþôüúö øñùìøúċùð îì øôùñüì÷״úô ìöýýñýúüôô úù ýĀñù îì óìüïÿù íÿðì, ״ìøăÿùôù, íì 
øôėðúüô öìø ĉûôðúþ îÿĔÿð ðúüìð. Øôùñüì÷ô öîìüþý Ąìö÷ô ôóúøñþüôô ùúðÿüÿýþüú ðúüìð. 
ÔĄץúüðúüôô ôù ùìøÿùìüú þìĕ÷ô÷ĕúô áRF îì ýûñöþüì÷Ē úĄöúü öìüðììýþ (þìí÷ôþýì). 
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Û÷ìïôúö÷ìó ùôó Ąìö÷ô ôóúøñþüôô ùúðÿüÿýþ îì ״ìøîúüüú ðúüú øñíúĄìð. Ðìü ċö āñ÷ ìó 
ðúùì״úô úù ðÿïúùìïô״úô ûú÷ôýôùþñþôöĒ ðôðì øñĄìîìð. 

Ïúüí÷ñùðôðôþ ðúüúô üìùïô ýìíóô þúüôö íÿðì, û÷ñúāüúôóø ìó üìùïô ýìíóô þúüôö þú 
óìüðô ýìíóùìøú ðìü þìסõôü ìýþ. Ðúùì״úô öìĄôðìĄÿðì îì ûÿ÷ìöøúùìùðüú øñýúóìð. 

Ýìøþïôüôô ðÿüÿýþüú íì ýìøþô ïùñõýô ðúüú øñíúĄìð. Ìó ùôïú״ô ìùðúóì ïÿùúïÿù øñíúĄìð. 
äûìþ״úô öì÷ôõ-ùìþüôõðúü ìó øôöüúö÷ôù îì ìó úüþúö÷ìó ôíúüìþìùð. Ðìü íìĆóñ ìó 

ðúùì״ú üÿĄðô ċöĔúċô Ąûìþ״ú îì öîìüþý íì ùìøÿðô øôöüúïüìĀôö ðôðì øñĄìîìð. 

Íôúþôþ ùôó ðúüúô üìùïô ýìíóô þôüì øñíúĄìð. àìüץô úù ìó ìøĀôíú÷ ôù ìýþ, öô ìøĀôíú÷ 
üìùïô þúüôöô øúô÷ ðúüìð, ìøøú íôúþôþ þúüôöô øÿýþìץôø ìýþ. ÝĀñù Ąìö÷ô ðÿöøúùìùð 
(ðüìîĄøúùìùð) ðúĄþì îì üñ÷ñĀô úù íì÷ìùð øñíúĄìð (üìýøô 7). 

 
Üìýøô 7. ä÷ôĀô Ì2. Ïùñõýô íôúþôþĒ-ìøĀôíú÷Ē íú ýúāþúüô ÷ñûôðúùìøúô ïüìùúí÷ìýþôöĒ. ì) 

óñüô ċö ùôöú÷, í) óñüô ðÿ ùôöú÷ 
Picture 7. Schliff A2. Biotechnology-amphibia with structure of gramoblastic structure. a) under one 

Nicol prism, b) under two Nicol prism 

  

ì í 
ä÷ôĀô Ì3 ìó ùìøÿùìô þìüöôíô üìėìøô ùÿ״ÿø þìõČü Ąÿðììýþ, öô ôù ìó öìüíúùìþÿ 

ýñüôýôþô ùôøøñþìøúüĀĒ þìüöôí ČĀþììýþ. Ýúāþúüô Ĕôùýô öĘ״ôô úøĘóôĄĒ øôöüúïüìùúí÷ìýþĒ 

øñíúĄìð. Þìüöôíô øôùñüì÷ôô ôù Ĕôùý ìýúýìù ìó ýñüñýôþ îì öìüíúùìþ״ú ôíúüìþ øñíúĄìð, 
 .ðúü øôùñüì÷ô øìĆðìùĒ ùôó îÿĔÿð ðúüìðץìøăÿùôù íì þìîüô öìø ċö øô״

Ýñüôýôþ״ú íôýČü øìõðìðúùì íÿðì, Āìóúô íìõùô øôùñüì÷״úô öìüíúùìþôüú ûÿü ùìøÿðì, 

ðúüúô üìùïô ôùþñüĀüñùýôô íì÷ìùð îì üñ÷ñĀô íìüúíìü (øôČùì) øñíúĄìùð, öô ìó øÿýöúîôþ״úô 
øìõðìðúùì ðìüìö øñðô״ìùð. 

Öúìüíúùìþ ìó ðú÷úøôþ ôíúüìþ íÿðì, ðúùì״úô ôóúøñþüôô ùúðÿüÿýþüú þìĄöô÷ ðúðì, 

ĀìüץìĄúù íú ýñüñýôþ״ú ôù ìýþ, öô ýñüñýôþ״ú øìõðìðúùì íÿðì îì üñ÷ñĀìĄúù ùôýíìþ íì 
øôùñüì÷ô öìüíúùìþ ûúČù ìýþ (üìýøô 8). 

 
Üìýøô 8. ä÷ôĀô Ì3. ä÷ôĀô öìüíúùìþô ýñüôýôþ (ĄôĄìô ýìĀñð)íú ýúāþúüô 

øôöüúïüìùúí÷ìýþôöĒ. ì) óñüô ċö ùôöú÷, í) óñüô ðÿ ùôöú÷  
Picture 8. Schliff  A3. Citrus carbonate chloride (white glass) with micronutrient structure. a) under 

one Nicol prism, b) under two Nicol prism 

  
ì í 
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ÙìþôĔìô þìĕ÷ô÷ô ýûñöþüì÷ôô Ĕôùý״úô öĘ״ôô öúùô ú״ìùô äÿþÿ÷, % 

Ѕ FeO2 MnO  Ti02 CaO MgO  SiO2 Al2O3 SO3 Na2O K20 × 

P1 16.95 0.72 0.07 2.57 21.22 24.30 2.29 0.49 0.23 0.50 69.33 

P2 8.40 0.06 0.02 7.89 34.23 34.39 0.80 5.20 0.39 0.07 91.46 

P3 0.46 0.46 0.99 1.04 0.84 59.73 18.00 0.16 0.33 4.73 86.74 

P4 0.11 0.01 0.21 2.31 2.16 61.80 15.76 0.25 3.70 3.03 89.34 

P5 3.03 3.03 0.02 4.89 9.24 3.86 0.59 0.07 0.67 0.11 25.52 
A1 0.39 0.39 1.65 8.32 10.74 41.52 13.09 0.32 1.76 4.82 83.01 

A2 0.14 0.14 0.28 6.09 3.09 57.38 11.70 0.86 3.09 2.35 85.11 

Ìó 5,763 0,11 0,023 0,65 29,86 49,20 0,78 0,051 0,142 0,14 86.719 

В 35,24 4,92 3,26 33,76 111.38 332.18 63.01 7.401 10.312 51.75 617.229 

 
Ìó Ĕìðîì÷ô úîìüðìĄÿðì ðôðì øñĄîìð, öô SiO2 ðìü ùìøÿùì״úô þìĕ÷ô÷Ąÿðì ùôýíìþ íì 

ðôïìü öúøûúùñùþāú íìüþìüĒ ðúüìð. Þìùúýÿíô ×SiO2:×Al 2Ú3=5,27 îì þìùúýÿíô ýÿøøìô 

ңSi2O:ңFe2O=9.42 øñíúĄìð. Öúùýñùþüìþýôċô íì÷ìùðô ú״ìù ìýúýìù ðìü ùìøÿùìô Ü1 ðôðì 

øñĄîìð, öô 16.95% þìĄöô÷ øñðô״ìð. Þìùúýÿíô ýÿøøìô ú״ìù íìü øìüïìùñþý 
×Fe2O:×MnO=7.16 ìýþ.  

 ìĒð ïôüôĀþìץ úô úøĘóôĄĒ öúùýñùþüúþýôċô ïÿùúïÿùô MgO íì״ìøì ùìøÿùì״ ìüôí ðìüפ
Ąÿðììýþ. Øôץðúüô íì÷ìùðô úù ðìü ùìøÿùìô Ü2 îì øôץðúüô ûìýþìüô úù ðìü ùìøÿùìô Ü3 ðôðì 
øñĄìîìð. Þìùúýÿíô ×SiO2: ×MgO=2,98-üú þìĄöô÷ øñðôāìð.  

ÔĄץúü״ú ùôýíìþ íú ðôïìü öúøûúùñùþ״ú öìøþìü íÿðì, øôץðúüô ùôýíìþìù íì÷ìùðô úù 
ðìü ùìøÿùìô Ü3 îì Ì1 øÿĄú״ôðì öìüðì Ąÿðììýþ, Þìùúýÿíô ýÿøøìô ôĄėúü״ú íì úöýôðô 
ýô÷ôþýôõ ×Si2O:×Na2O=32.21 îì ×Si2O:× K 2O=6.41 íÿðì, þìùúýÿíô íìõùô ״ìøô úù״ú × K 2O: 

×Na2O =5.01 øñíúĄìð. 
 ú״úüĒ ùìíÿðì, íì úùץúô øìĆðìùĔúöÿùìùðìô öúùô úøĘóôĄĒ ôĄ״ìøôù þìîü, Ĕôùý׳

öúùýñùþüìþýôċô íì÷ìùðô SiO2 îì MgO āúý øñíúĄìð, öô ôù ìó Ĕú ðúĄþìùô øôùñüì÷ĕúô 
øìïùôõðúü ðìüìö øñðôĕìð. Ðìü ùìøÿùì״úô Ü4, Ì1 îì Ì2 ùôýíìþìù öúùýñùþüìþýôċô óôČðô 

ôĄץúü״ú úĄöúü öìüðì Ąÿð, öô ôù ìó ״ôýúíô Ąûìþ״úô ýì״üúñ, öô ðìü Ą÷ôĀ״ú øÿĄú״ôðì 
øñĄìîìùð, øñíúĄìð. 

ÙìþôĔì״ú. 1. Ðìü ùìþôĔìô úøĘóôĄô ûñþüúïüìĀôô ùìøÿùì״úô ìó öúùô ú״ìùô äÿþÿ÷ 
ïôüôĀþìĄÿðì ðôðì øñĄìîìð, öô þìøúøô ùìøÿùì״ú ìó ùôïú״ô þìüöôí ûú÷ôøôùñüì÷Ē 

øñíúĄìùð îì ðìü úù״ú øôùñüì÷״úô ú״ìù íì øôץðúüô ïÿùúïÿù øìîĔÿð íÿðì, ùìøúċùðìïĒ ìó 
ýìùïô ú״ìù øñùìøúċð. Ô÷úîì íìü úù, ðôïìü øôùñüì÷״ú ùôó ăÿù øÿýöúîôþ, þÿüøì÷ôù, íôúþôþ, 

ïúüùí÷ñùðôþ, Ąûìþ״úô ýì״üúĒ îì סìõüì ðìü Ą÷ôĀ״ú íì øÿĄú״ôðì øñüìýìùð; 2. Ùìøÿùì״úñ, 
öô ìó öúùô úøĘóôĄô ïôüôĀþì Ąÿðììùð íú Čüôô ÿýÿ÷ô ýûñöþüì÷Ē ùôó óñüô úøĘóôĄ ץìüúü 
ïôüôĀþ, öô ùìþôĔìô úù íì ùìøÿðô Ĕìðîì÷ úîìüðì Ąÿðììýþ,öô ðìü úù ìýúýìù SiÚ2 îì MgO 
ùôýíìþ íì ðôïìü ĉ÷ñøñùþ״ú íìüþìüĒ ðúüìùð. 

ÙìþôĔìô ìùì÷ôóô ýûñöþüì÷Ē öúùýñùþüìþýôċô úöýôðô ú״ìù ðìü ùìøÿùì״ú úĄöúü 
ýúāþììýþ, öô öìøþìüôù øôץðúüüú úöýôðô ú״ìù ðìü ùìøÿùìô Ü4(0,11%) îì íì÷ìùðþìüôù íì 
ùìøÿùìô Ü1 (16,95%) üúýþ øñúċð. 

ú íì øúùìùðô MnO, Ti0״ìøăÿùôù ðôïìü úöýôð׳ 2, CaO, SO3 îì Al 2O3 ùôó ðìü ùìøÿùì״ú 
úĄöúü ïìüðôðì, öúùýñùþüìþýôċô ÿøÿøô þôþìù ùôýíìþô ú״ìù ûìýþ íÿðì, Ĕúô úùüú CaO ôĄסú÷ 
ùìøÿðììýþ. 
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ÞÌÇ×Ô×Ô ÛÑÞÜÚÏÜÌà ÎÌ ÖÔØ¾ÔÔ ÆÔÙÝ׳ÚÔ ÖÔÔ ÖÚÙÔ Ú׳ÌÙÔ äßÞß× ÎÚ×ÚÝÎÚ×ÔÔ 

(ÛÌÙÆäÑÜÔ ÔÝ×ÚØÔÔ ÌàÀÚÙÔÝÞÚÙ) 

Ðìü øìץú÷ì þìĕ÷ô÷ô ûñþüúïüúĀĒ îì öôøČôô þìüöôíô Ĕôùý״úô öÿ״ôô ú״ìùô äÿþÿ÷ô ÛìùĔĄñü øìîüôðô 
úøĘóôĄ ץìüúü ïôüôĀþììýþ. Ðìü ùìþôĔìô úøÿóôĄô øôöüúýöúûôô ùìøÿùì״úô Ĕôùý״úô öĘ״Ē úĄöúü öìüðì 
Ąÿðììýþ, öô þìüöôíô øôùñüì÷ôô Ĕôùý״úô öÿ״ôô öúùô ú״ìùô äÿþÿ÷ ìýúýìù ìó ûôüúöýñù, öîìüþý, ïñøìþôþ, 
þÿüøì÷ôù, Ąûìþ״úô ýì״üúĒ, øÿýöúîôþ, ýñôñýôþ, öìüíúùìþ (öì÷ýôþ, ðú÷úøôþ) ôíúüìþ íÿðì, ðìü ìöýìüô ùìøÿùì״ú 
øôùñüì÷״úô øìĆðìùĒ íì øôý÷ô ïñøìþôþ, ÷ôøúùôþ îì āì÷öúûôüôþ ðÿăúü øñúċùð. ÙìþôĔôìô úøÿóôĄô þìĕ÷ô÷ô 
ýûñöþüì÷Ē ùôĄúù ðúðììýþ, öô SiO2 îì MgO ùôýíìþ íì ðôïìü öúøûúùñùþ״ú íìüþìüĒ ðúĄþì, ðìü ùìøÿùì״úô Ü3 îì 
Ì1 øôץðúüô ùôýíìþìù íì÷ìùðô Na2O îì K2O úĄöúü ïìüðôðììýþ, öô úù ìó Ĕú ðúĄþìùô Ąûìþ״úô K-N-ðúü ðìüìö 
øñðô״ìð. 

Öì÷ôðîúòìĕú: öúùô ú״ìùô äÿþÿ÷, ïñøìþôþ, øôöüúö÷ôù, ÷ôøúùôþ, ïúüùí÷ñùðôþ, ûñþüúïüìĀôċ, ìùì÷ôóô 
ýûñöþüì÷Ē. 

 

ʇɽʊʈʆɻʈɸʌʀʏɽʉʂʀʁ ʀ ʍʀʄʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ɻʆʈʅʓʍ ʇʆʈʆɼ ɾɽʃɽɿʆʈʋɼʅʆɻʆ 

ʄɽʉʊʆʈʆɾɼɽʅʀʗ ʐʋʊʋʃ (ʇʗʅɼʐɽʈʉʂɸʗ ʆɹʃɸʉʊʔ ʀʉʃɸʄʉʂʆʁ ʈɽʉʇʋɹʃʀʂʀ 

ɸʌɻɸʅʀʉʊɸʅ)  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʝʪʨʦʛʨʘʬʦ̮ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʛʦʨʥʳʭ ʧʦʨʦʜ ʞʝʣʝʟʦʨʫʜʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʐʫʪʫʣʴ ʇʷʥʜʞʰʝʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʩʣʝʜʦʚʘʥʠʡ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʐʫʪʫʣ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʠʪ ʠʟ ʧʠʨʦʢʩʝʥʘ, ʢʚʘʨʮʘ, ʛʝʤʘʪʠʪʘ, ʪʫʨʤʘʣʠʥʘ, ʧʦʣʝʚʦʛʦ 

ʰʧʘʪʘ, ʤʫʩʢʦʚʠʪʘ, ʩʝʨʠʮʠʪʘ, ʢʘʨʙʦʥʘʪʘ (ʜʦʣʦʤʠʪ) ʠ ʜʨ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʦʙʨʘʟʮʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚʩʪʨʝʯʘʶʪʩʷ ʨʫʜʥʳʝ 

ʤʠʥʝʨʘʣʳ ʚ ʪʦʤ ʯʠʩʣʝ ʛʝʤʘʪʠʪ, ʣʠʤʦʥʠʪ, ʭʘʣʴʢʦʧʠʨʠʪ. ʈʝʟʫʣʴʪʘʪʳ ʩʧʝʢʪʨʘʣʥɹʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʚrʘʁʪ, ʯʪʦ 

ʢʦʥʩʝʥʪʨʘʪʩʠʠ SiO2 ʠ MgO ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ ʢʦʤʧʦʥʝʥʪʘʤ ʧʨʝʦʙʣʘʜʘʶʪ. ɺ ʦʙʨʘʟʮʘʭ ʈ3 ʠ ɸ1 ʫʩʪʘʥʦʚʣʝʥʘ 

ʦʪʥʦʩʠʪʝʣʥɹʦ ʟʥʘʯʠʪʝʣʥɹʘʷ ʢʦʥʩʝʥʪʨʘʮʠʷ Na2O ʠ K2O, ʯʪʦ ʩʚʠʜʝʪʝʣʩɹʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʧʦʣʝʚʭr ʰʧʘʪʦʚ ʚ 

ʠʩʩʣʝʜʫʝʤʭr ʦʙʨʘʟʮʘʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʐʫʪʫʣ, ʛʝʤʘʪʠʪ, ʤʠʢʨʦʢʣʠʥ, ʣʠʤʦʥʠʪ, ʛʦʨʥʙʣʝʥʜʠʪ, ʧʝʪʨʦʛʨʘʬʠʷ, 

ʩʧʝʢʪʨʘʣʥɹrʡ ʘʥʘʣʠʟ.  

 

PETROGRAPHIC AND CHEMICAL ANALYSIS OF OF THE IRON -ORE DEPOSIT SHUTUL (PANJSHIR 

REGION OF THE ISLAMIC REPUBLIC  OF AFGHANISTAN)  

The article is dedecated to analyzing the petrographic and chemical composition of rocks placed in ore Shutul panjshir. 

The rocks microscopic analysis results that the mineral composition of rocks from the Shutul Panjshir deposit predominantly 

consists of pyroxene, quartz, hematite, tourmaline, feldspar, muscovite, sulfurite, carbonate (dolomite), etc. it can be 

concluded that the following minerals such as hematite, limonite, chalcopyrite are observed as main ingredients of rock 

samples. It comes of spectral studies that the concentration of SiO2 and MgO compared to other components prevail. A 

relatively significant concentration of Na2O and K2O was found in samples P3 and A1, which denotes the presence of feldspar 

in the samples under study. 

Key words: Shutul deposits, hematite, microcline, limonite, hordlandite, petrography, spectral analysis. 
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øìóöÿü ĔúõïôüĄìîôô úíĆñöþĕúô þìíôĒ, ýìõČ״Ē - üñöüñìþýôúùĒ îì öĘĕùìîìüðĒ íì øúùìùðô: 
Ôýöìùðìüöÿ÷, ØìüĎÿóúü, Öÿ÷ôöì÷úù, Ûìõüúù îì øôùþìėìĕúô ýìõČ״ôô Îìüóúí, øìîóñô 
÷ôòìüúùôô ÝìĀñððìüì, îúðôô ðìüČô ëĎùúí, ėÿ÷÷ìĕúô öĘĕôô àúù, ãôøþìüĎì, Üúøôþ, 
øôùþìץìô üñöüñìþýôúùôô àìõóúíúð îì îúðôô ÜìĄþ, öô øìîóñĆĕúô øìĆøÿ÷ôô ýìõČĕôô 

ÞúĔôöôýþúùô ØìüöìóĒ íì ĕôýúí øñüìîìùð,Ĕúõïôü øñíúĄìùð. Íôùúíìü ôù ìó ץìþúüöĘ״״úô 
 ì Ĕúõïôüíÿðìô ôýþôĀúðì íÿüðì, þìĄöô÷ôץúô ðìü ôù øôùþì״úô àúù îì öĘ÷ÿ ðìüČ״״ôýúü, öĘ׳
ýú״ì״úô ïÿùúïÿùô ýìõČ״Ē - öĘ״ùìîìüðĒ, ĄÿāùìîìüðĒ (ýöì÷ì÷úóìùôñ), ûìüìû÷ìùñüôóø; 

ýìõČ״ìþô þìĆüôāĒ, ðôùĒ, Āìü״ìùïĒ, ô÷øĒ îì üñöüñìþýôúùĒ ðìü ôù øôùþìėì ״ìøăÿù ýú״ìô 
ìĀóì÷ôċþùúö íì ״ôýúí üìĀþì, úùĕúüú íìüúô üÿĄðô ýú״ì״úô ïÿùúïÿùô ýìõČ״Ē ðìü Ąìüúôþô 

øÿúýôüô Æÿø״ÿüôô ÞúĔôöôýþúù øìîüôðô ôýþôĀúðì ðúðìù øìץýìðùúö øñíúĄìð. 
 

Üìýøô 1. ÖĘĕĕúô àúù îì öĘ÷ÿ ðìüČĕúô ðìü øôùþìėìô ÞúĔôöôýþúùô ØìüöìóĒ Ĕúõïôü íÿðì 
Figure 1. Fon mountains, leves and rivers in the Central Tajikistan 

 
ʆʪʯʝʪ ʦ ʛʦʨʥʦʤ ʩʧʦʨʪʠʚʥʦʤ ʧʦʭʦʜʝ 6 ʢ.ʩ. ʇʦ ɻʠʩʩʘʨʩʢʦʤʫ ʭʨʝʙʪʫ ʠ ʬʘʥʩʢʠʤ ʛʦʨʘʤ ʩʦʚʝʨʰʝʥʥʦʤ ʚ ʧʝʨʠʦʜ ʩ 24.07 ʧʦ 26.08.2016 

ʛ. ʏʘʩʪʴ 1  

 
Íìüúô ýìõüÿ ýìõČĕìþ íì ôù øôùþìėìô ýìõČ״Ē ìó Ąìĕüô ÐÿĄìùíñ íì îúýôþìô ùìėíô Ìùóúí 

(3372ø) íú üúĕĕúô ìýĀì÷þûĘĄ ýìĀìü öìüðìù ėÿ÷ìõ øñíúĄìð. Ôù øìîóñĆ íìüúô þìĄöô÷ô 
ýìõČĕìþô öĘĕùìîìüðĒ, ûôČðìïìüðĒ, îñ÷úýôûñðüúùĒ øÿîúĀôėìþ øñöÿùìùð. Ìó ċö ðìüì íì ðìüìô 
ðôïìü ïÿóìĄþìù, ìó ċö öĘ÷ô óñíú íì ðôïìüìĄ, öô ìó úù ĕìø ðô÷üìíúþìü ìýþ, üìýôðìù ìó ûìĕ÷Ęô 
Ąÿāĕúô üúýþô íì÷ìùð, öô ûôüċāĕúô úîñóúù ðúüìùð, ĕìøìô þìíôìþô ìþüúĀ íìüúô ĕìü ċö ýìõČĕ 
ĕìøăÿù þìíôìþô ìĀýúùìîĒ Ĕô÷îì øñùìøúċð. Ðìü íìõùô öĘ÷÷ìĕúô óñíú îì ìó ùÿėþìô ùìóìüô 
öĘĕùìîìüðúù íìüúô Āìþĕô ìĔôíÿ øÿîúĀôė, öĘ÷÷ìĕúô ãìûðìüì (5049ø.), Íúðāúùì (5152ø), 
Óìøúö (4946ø), Øìüôċ (4790ø), Øôüì÷Ē (5120ø)-üú ùúøíìü öìüðìù øÿùöôù ìýþ. ÉĘ÷÷ìô ìó 
ĕìøì íì÷ìùðþìüôù ðìü öĘĕĕúô àúù ėÿ÷÷ìô ãôøþìüĎì (5489ø) íì ĕôýúí øñüìîìð, öô íì 
ðúøìùìô úù ăĒ íú āìþýìõüô úððôô ýìõČĕĒ îì ăĒ íú āìþýìõüô ðìüìĔìô ú÷Ē, öô ìó ėôýøìþô 
Ĕìùÿíÿ Ďìüíôô ðñîúüìô ėĘ÷÷ì øñïÿóìüìð, íìüúô þìĄöô÷ô ýìõČ״ôô ĄÿāùìîìüðĒ, ċĆùñ ùìøÿðô 

āÿðĀìĆú÷ôċþôô ýìõČ״Ē îì ýìõüÿ ýìõČĕìþ, øÿîúĀôץ øñíúĄìð. 
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ÙìėĄìô 1. ÙìėĄìô ýìõČĕüúĕ íì ÷ìùðĄìĀþĕúô öĘĕôô ÞúĔôöôýþúùô ØìüöìóĒ 
Figure 1. Travel plan for mountainous landscape of Central Tajikistan 

 
ÝìüăìĄøì: Úþăñþ ú ïúüùúø ýûúüþôîùúø ûúāúðñ 6 ö.ý. Ûú Ïôýýìüýöúø āüñíþÿ ô àìùýöôø ïúüìø ýúîñüĄñùùúø î 
ûñüôúð ý 24.07 ûú 26.08.2016ï.ãìýþĒ 1 
 

Ðìü öĘĕ״úô àúù (ùôï. íì üìýøô 1) ėĘ÷÷ìĕúô íì÷ìùð, öĘ÷ĕú, ðìüČĕú ĔĘõĕú îì ėĘ÷÷ìĕúô 
ýúĀÿ ĕìüüìùïì þìėüôíìù íì 30 ìðìð øñüìýìð. Ðìü þìüìĀô Ĕìùÿíô ėìþúüöĘĕ íúĄìð 
Ôýöìùðìüöÿ÷ Ĕúõïôü ìýþ, öô ðìüúóôĄ 2,5 öø, îìýñĆïôìĄ ėìüôí 1öø, ăÿėÿüôìĄ þú 72 øñþü, 
ðìü íì÷ìùðôô 2255ø ìó ýìþĕô íìĕü Ĕúõïôü íÿðì ״ìøăÿù øìîóñô ýìõČĕôô Ôýöìùðìüöÿ÷ øìĆ÷ÿø 
øñíúĄìð. ÚíĒ öĘ÷ öìíÿðÿ ýìíóüìùï íÿðì, öìøñ þôüìþìü îì āñ÷ñ āÿùÿö ìýþ. Íì öĘ÷ô øìóöÿü ìó 
þìüìĀô Ąôøú÷ úíô ðìüČô Ýñüôøì, ìó þìüìĀô Ďìüí úíô ðìüČô ÝìüôþúĎ îì ìó þìüìĀô Ĕìùÿí 
íúĄìð ðìüČô Çìóúü Øñă øñüñóìùð. Ìó öĘ÷ þìùĕú ċö ðìüČ ĔúüĒ øñĄìîìð, öô úùüú ðìüČô 
Ôýöìùðìü ùúøôðììùð. Ú÷ìøô ùìíúþúþô Ôýöìùðìüöÿ÷ ïÿùúïÿù ìýþ. Ðìü ôù Ĕú üìýþìùôĕúô 
Ĕìùïì÷Ē, ýìĕüúĒ, øìüĎóúüĒ îì íì÷ìùöĘĕôüú ðÿăúü úøìðìù øÿùöôù ìýþ.  

Ú÷ìøô ĕìõîúùúþô ïôüðÿ ìþüúĀô öĘ÷üú āìüïÿĄ, üĘíúĕ, ïÿüï, āôüýô ýôČĕ îì øì÷÷ì, ýìĎÿüô 
ýÿüāÿ óìüð, íÿóĒ öĘĕĒ îì Ďìõüìĕúüú þìĄöô÷ øñðôĕìùð. Íìü āô÷úĀô Ôýöìùðìüöÿ÷ öĘ÷ô Ì÷÷úô 
Öì÷úù (3360ø) ðìü ðìüìô Óôùðúù (ý.1916), ðìü ùìþôĔìô Āìüúøìðìùìô Ĕôùýĕúô öĘĕĒ ìó 
ùôĄñíôĕúô ėìþúüöĘĕĕú îì ûÿüĄìîôô ðìüì, ûìõðú Ąÿðììýþ. ØìĆùúô Ì÷÷ú ¬ìöýô ýìðú ìýþ. 
ÖĘ÷ô öì÷úù ìó ðÿ öĘ÷ - ÖĘ÷ô öì÷úù îì ÖĘ÷ô āÿüð ôíúüìþ ìýþ, öô úùĕúüú Ąúāúíñ íú ĕìø 
øñûìõîìùðìð. Úíô ôù öĘ÷ íì þìïô óìøôù øñüìîìð îì íìĆð ìó þìėüôíìù 600ø ìó þìïô óìøôù 
íìüúøìðì, ăÿù ðìüČ Ĕúüô øñĄìîìð. Ðôïìü ùÿץþìô ýìõČ״ôô ôù øôùþìėì îúðôô ðìüČô ëĎùúí 
ðìü ûìýô ìĎíìô Ìùóúí (3372ø) îúėñĆ íÿðì, ðìüúóôìĄ ėìüôí 60 öø îì ðìü øìýúĀìô 105 öø 
Ąôøú÷þìü ìó Ąìĕüô ÐÿĄìùíñ Ĕúõïôü Ąÿðììýþ. ëĎùúí ùì þìùĕú íìüúô øÿìüüôāúù, 
ĕìüĀôČþĄôùúýúù îì Č Āìü״ìùïĄôùúýúù, íì÷öô íìüúô ýìõČĕúù îì öĘĕùìîìüðúù ùôó āñ÷ú 
øìüúėìùïñó ìýþ. Øìüðÿøô þìĕĔúõô úùüú Óìøôùô Éìüúü øñùúøìùð, ċĆùñ óìøôùñ, öô ìó 
óìøôùĔÿøíôîÿ ýìùïĎñ÷ô úýñíñ ùìøñíôùìð. Ôù øôùþìėì ùôýíìþ íì ðôïìü øôùþìėìĕú úøô÷ĕúô 
øÿýúôðĒ þìíôĒ ðúüìð. Ðìü óìøôùìô úøô÷ĕúô øÿýúôðô ôė÷ôø, ÷ìùðĄìĀþ, üñ÷ñĀ îì úíĕúô 
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ïìüøÿ āÿùÿöô øôùñüì÷Ē ċöăìùð Ĕúõ״úô ôýþôüúĕìþĒ-þìíúíìþĒ ðìü ðìüìĕúô Ĕìùÿíô ėìþúüöĘĕô 
Çôýúü-ÉìüìþúĎ, ×ÿăúí, Îìüóúí, Üúøôþ îì äôüöñùþ þìĄöô÷ öìüðì Ąÿðììùð, öô íì óìøúùô 
øÿúýôü, ôùăÿùôù, ýìþ״ô āôóøìþüìýúùĒ ú״ôýþì-ú״ôýþì úøúðì Ąÿðì, øìîüôðô ôýþôĀúðì ץìüúü 
ïôüôĀþìĄÿðììùð.  

 
Üìýøô 2. ÝìõČĕüúĕô ץìþúüöĘ״״úô ׳ôýúü îì àúù 

Picture 2. Travel routes mountains ranges of Hisorand Fon 

 
 
ÍìĕúïÿóúüĒ íì ÷ìùðĄìĀþĕúô ýìõČĕĒ ¬ üñöüñìþýôúùĒ (÷ìùðĄìĀþ״úô þìíôĒ, Ĕúõ״úô 

þìĆüôāĒ, øìðìùĒ, øñĆøúüôô ÞúĔôöôýþúùô ØìüöìóĒ) þìĄöô÷ îì ôýþôĀúðìô úùĕú ýìøìüìô 
āÿíô ôėþôýúðĒ øñðôĕìð ðìü Ĕìðîì÷ô 1 ùôĄúù ðúðì Ąÿðììýþ. ØÿîúĀôץô ýìüăìĄøìô 
ôýþôĀúðìĄÿðì (ìó üĘô íìĕúïÿóúüôô Óúüôù Ô.Î., Öîìüþì÷Ĉùúî Î.Ì. éùĂôö÷úûñðôċ þÿüôóøì-
Ø.: 2000). 
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Æìðîì÷ô 1. ÔýþôĀúðìô ùìøÿðĕúô ïÿùúïÿùô ÷ìùðĄìĀþ״úô ýìõČĕĒ ¬ üñöüñìþýôúùôô 
ÞúĔôöôýþúùô ØìüöìóĒ 

Table 1. Use of various types of landscape tourism - recreation of Central Tajikistan 
Þ/ü ÙúøïĘô ĀìĆú÷ôċþô ýìõČĕĒ- üñöüñìþýôúùĒ ÔýþôĀúðìô ùìøÿðĕúô ĀìĆú÷ôċþ ðìü 

øôùþìėìĕúô ïÿùúïÿùô ÞúĔôöôýþúùô 
ØìüöìóĒ  

1. ÝìõČĕìþ íú øìėýìðô øÿú÷ôĔì - íì÷ùñú÷úïĒ 

Ôù ùìøÿðô ĀìĆú÷ôċþĕú ðìü ýìõČĕìþ îì îúýôþìĕúô 
ìýúýôô ôýþôĀúðìíìüĒ ðìü øÿú÷ôĔì, āìüìöþñüô 
ôùĀúüôðĒ ðúüìð, öô ìó ċö ðôïìü Āìüė øñöÿùìùð: 

- ö÷ôøìþúþñüìûô - (þñüìûôċô ôė÷ôø),  
- øÿú÷ôăì íì îúýôþìô ĕìîú (ìĉüúþñüìûñċ),  
- øÿú÷ôĔì íì îúýôþìô úĀþúí  
(ïñ÷ô÷ôúþñüìûñċ), 
-øÿú÷ôĔì íì îúýôþìô úĀþúí îì úííúóĒ  
(þì÷ìýýúþñüìûñċ). 

Ðìü ô÷øô þôí íúó ċö ùìøÿðô øÿú÷ôĔì øìĆøÿ÷ ìýþ, 
öô úùüú ÷ìùðĄìĀþúþñüìûôċ øñïĘċùð. 
×ìùðĄìĀþĕúñ, öô ðìü úùĕú øôėðúüô ôù ýìüîìþĕú 
íìüúô þìíúíìþ íì ėìðüô öúĀôýþ, öÿüúüþ 
øñùúøìùð. Úðìþìù ðìîúøùúöôô ýìõČĕìþ íìüúô ôù 
ùìøÿðô øÿú÷ôĔì 24-28 üĘóüú ðìü íìü øñïôüìð. 

Ðìü ėôýøô ØìüöìóĒ (íìõùô 
ėìþúüöĘĕĕúô ÓìüìĀĄúùÿ Çôýúü) ¬ 
Ìùóúí, Ýìùïāúö, áúĔì Úíô Ïìüø, Úíô 
Ïìüø, ðìüìô ÕúČý, ëîüúó, ÆìîúùĒ, 
Ïìüøúíì, ÞìøðôöĘ÷, öô ðìü ôù Ĕúõĕú 
ĄôĀúāúùìĕúô úíĒ þìĄöô÷ öìüðì 
Ąÿðììýþ. 
Ðìü ėôýøô Æìùÿíÿ ÀìüíĒ ¬ Ì÷øúýĒ, 
äúĕìøíìüĒ, ×ÿăúí, Ïÿ÷ôýþúù, 
Øñ״üúíúð, àìõóúíúð, ÉìüìþúĎ, 
ãôûþÿüì îì ðôï. 
Ìó óìāôüìĕúô üñöüñìþýôúùĒ-þìùðÿüÿýþĒ 
(øìĕì÷ĕúô úííúóĒ) ðìü Ôýöìùðìüöÿ÷, 
Öÿ÷ô ÛìüôČù, Öÿ÷ô Öì÷úù, Ì÷úÿðôù, 
ðìüìô Îìüóúí, ðìüìô Üúøôþ íì ĕôýúí 
øñüìîìùð. 

2. Íúóôĕúô îìüóôĄĒ îì øìĄėĕú Ùìøÿðĕúô ïÿùúïÿùô îìüóôĄ îì 
ĀìĆú÷ôċþĕúô ĕìîìýøìùðïìüðúùĒ ðìü 

ĕìîúô öĘĄúð 

ÝìõČĕìþô öĘĕĒ- îìüóôĄĒ 

ÖĘĕùìîìüðĒ  Íì îúýôþìô ėìþúüöĘĕô Çôýúü ýìõČĕìþ íì 
öĘĕĕúô àúù, ôùăÿùôù, Éìüúþñïôù 
øÿîúĀôė ìýþ 

Ýöì÷ú÷ìóìùôñ (ùìøÿðô āÿðĀìĆú÷ôċþôô 
ýìõČĕĒ) 

Ðñîúüô ëĎùúí 

Ûìüìû÷ìùñüôóø (ýìõČĕìþ íì îúýôþìô 
ûìüìĄĊþ) 

Ðìüìô Îìüóúí 
 

3. ÝìõČĕìþ íì îúýôþìô ìîþúøúíô÷ 

ÐôùĒ (óôČüìþĒ) Îúðôô ÜìĄþ, ùúĕôċô Þìîô÷ðìüì 
Çìóüìþô Íÿüāô Îì÷Ē, ãô÷ðÿāþìüúù ðìü 
ùúĕôċô Æôüïìþú÷, öô ĕú÷ú ĕìø ûÿüüì 
úĄöúü ùìĄÿðììýþ, þìĄöô÷ ùìøÿðìù 
øÿøöôù ìýþ.  

ÝìõČĕìþô þìĆüôāĒ-øìüðÿøĄôùúýĒ Æúõĕúô þìĆüôāĒ, ĀìüĕìùïĒ îì øìðìùĒ-
øñĆøúüĒ, úýúüāúùìĕú ôùăÿùôù íì ĕìøôù 
øôýú÷ Éì÷Ćìô Çôýúü (øìðüìýì), ðìüìô 
äôüöñùþ, úýúüāúùìĕúô ðìü Ąìĕüô 
ÐÿĄìùíñ Ĕúõïôü íÿðì, øìõðúùô ûìüăìø 
îì ùôĄúùô ðìî÷ìþĒ, øÿĔìýýìøìô 
Ôýøúô÷ô ÝúøúùĒ, íúסô ©Ôüìøª. 

ÝìõČĕìþô ô÷øĒ îì ĀìĕøôĄĒ éöúþÿü, ĉöýöÿüýôċ (ðìü øôýú÷ô Ąìĕüô 
ÐÿĄìùíñ îì ùúĕôċĕúô ïôüðÿ ìþüúĀô úù 
Éì÷Ćìô Çôýúü, ÉìüìþúĎ, ðìüìô 
äôüöñùþ, ðìüìô Îìüóúí, Ðìüìô Üúøôþ, 
øôùþìėìô üñöüñìþýôúùôô Ąìĕüìöô 
àìõóúíúðÿ îúðôô ÜìĄþ) 

 
Ðìü ðìüìô Îìüóúí ùÿėþìĕúô ôýþôüúĕìþĒ Ĕúõïôü Ąÿðììùð, ûñĄ ìó ״ìøì ðìü ĕìîóìô ðìüČô 

Îìüóúí, öô ėôýøìþô øìüöìóôô ùôĄñíôĕúô Ĕìùÿíôô ėìþúüöĘĕĕúô Çôýúüú íÿüôðì øñïÿóìüìð, 
āñ÷ñ øìĆøÿ÷ ìýþ. Îúðôô ðìüČô Îìüóúí ðìü ïôüðÿ ìþüúĀô ûúõþìāþô ÞúĔôöôýþúù Ąìĕüô 
ÐÿĄìùíñ, ðìü íìõùô ùôĄñíôĕúô āÿĄøìùóìüìô ėìþúüöĘĕĕúô Çôýúü Ĕúõ ïôüôĀþììýþ. Ðìüúóôô 



101 
 

ôù ðìüČ þú üñóôĄïúĕô ðìüČô ÖúĀìüùôĕúù 72öø-üú þìĄöô÷ øñðôĕìð. Ú÷ìøô ùìíúþúþô ĕìîóìô 
ðìüČô Îìüóúí ïÿùúïÿù ìýþ: ìüăì, ăúüøìïó, ýñí, ú÷ÿăì, ðÿ÷úùì, ìó Ĕÿø÷ì üìýþìùôĕúô íÿþþìïôĊ 
ðìüìāþóúü, Ôùăÿùôù, ðìü ùìóðôöôô ÐÿĄìùíñ, ðìü þìüìĀô üúýþô ðìüČô Îìüóúí ĄìüĄìüìô 
ÀÿýĎìüĀ Ĕúõïôü Ąÿðììýþ, öô óñíúþìüôù ĄìüĄìüì ðìü ėìþúüöĘĕĕúô Çôýúü íì ״ôýúí øñüìîìð. 
Íì Ďìõü ìó ĄìüĄìüìô ÀÿýĎìüĀ ôùăÿùôù ðìüČĕúô ÝôČøì, Úăÿö, Öúùðìüì, Øìõāÿüì, Þìöúí ùôó 
íì ðìüČô Îìüóúí øñüñóìùð. Ðìü íú÷úúíĒ Þìöúí, ðìü íì÷ìùðôô 2200 øñþü ìó ýìþĕô íìĕü ðìü 
ûÿĄþìöĘĕô þñûûìðúü, ÝìĀñððìüì ûìĕù Ąÿðììýþ, öô úù øìüöìóĒ îìüóôĄôô ÷ôòìüúùôô öĘĕôô 
ĔÿøĕÿüĒ íì Ąÿøúü øñüìîìð, öô ÷ìùðĄìĀþĕúô þìíôĒ íì āÿð āúý ðúüìð. Ìó ýú÷ĕúô 70-ÿøô ìýüô 
áá ôù ûÿĄþìöĘĕüú ÷ôòìüúùôô öĘĕïìüð øÿìõċù öìüðììùð îì ðìü úù Øìöþìíô íìăìïúùìô 
óìāôüìĕúô ú÷ôøûôô ÷ôòìüúùôô öĘĕĒ þìĄöô÷ öìüðì Ąÿðììýþ, öô óôøôýþúù ĕìîúô öÿĄúð, 
íñĄìøú÷ îì üĘóĕúô úĀþúíôô óôČð ðúüìð, ôùăÿùôù, ðÿ üúĕô ýôøĒ (öìùìþĒ), öô ðìüúóôìĄúù 
ėìüôí ċö öô÷úøñþü øñíúĄìð, ýìõČ״úùÿ îìüóôĄïìüúùüú íì íú÷ú øñíìüúüìð íìüúô ÷ôòìüúùĒ 

îì þìøúĄúô ôù øìùóìüìô óñíú. Ôùăÿùôù ðìü ôù øôùþìėìô ýìõČ״Ē úýúôĄïúĕô áúĔì Úíôïìüø 
Ĕúõïôü Ąÿðììýþ. Ðìü ôù ״ÿðÿð ðìü øìýúĀìô 16 öø Ąôøú÷ÿ Ąìüėþìü íì÷ìùðôô 3030 øñþü 
ðñĕìô ÓôððĒ îì ăìĄøìô úíĒ øôùñüì÷ôô āÿùÿöô ìùïôðüôðô öìüíúùðúüô áúĔì Ýìùïāúö Ĕúõïôü 
ìýþ. Îúíìýþì íì ôù ìõùô ״ú÷ ýìüøúċïÿóúüôô āúüôĔĒ íì ýúĕìô ýìõČĕôô Æÿøĕÿüôô ÞúĔôöôýþúù 

ðìü ôù øôùþìėì íì üúĕ øúùðì Ąÿðì ôýþúðììýþ. Íôùúíìü øìîĔÿð íÿðìùô ÷ìùðĄìĀþ״úô öĘ״ôô 
āÿĄøìùóìüì ðìü ÞúĔôöôýþúùô ØìüöìóĒ ðìüìô Îìüóúí ìó þìüìĀô Çÿöÿøìþô Æÿø״ÿüôô 
ÞúĔôöôýþúù øôùþìėìô ôýþôüúĕìþĒ - ýìõČ״Ē ĉĆ÷úù öìüðì Ąÿðììýþ ìó ôù üĘ íìüúô üÿĄðÿ 

üìîùìץô ýú״ìô ýìõČ״Ē ðìü ôù øôùþìėì ýúāþøúùô ôùĄúúþĕúô ýìõČĕĒ ùôó ôðúøì ðúüìð. Ðìüìô 
Üúøôþ ðìü øìýúĀìô 45 öø ðÿüþìü ðìü Ąôøú÷ÿ Ąìüėôô Ąìĕüô ÐÿĄìùíñ Ĕúõïôü íÿðì, ôù 
øìîóñĆô ôýþôüúĕìþĒ ýìõČ״Ē ¬ üñöüñìþýôúùĒ íú ăìĄøì״úô øôùñüì÷ôô ïìüøÿ āÿùÿö, 
Ĕìùïì÷óúü״ú, øìøùĘĆïúĕô Üúøôþ îì ðìüČĕúô óñíúô öĘĕĒ øìĆ÷ÿø ìýþ. Øìėýìðô ìýúýôô 
øìøùĘĆïúĕô Üúøôþ ĕôĀó îì úøĘóôĄô ú÷ìøô ùìíúþúþ îì ĕìõîúùúþô ùúðôüô øìîóñô Ðìüìô 
Üúøôþ øñíúĄìð. Ðìü øìýúĀìô 50 öø ðÿüþìü ìó Ąìĕüô ÐÿĄìùíñ, 25öø ìó Ąìĕüô Îìĕðìþ ðìü 
ðìüìô Üúøôþ, ôýþôüúĕìþïúĕô ëîüúó ðìü íì÷ìùðôô 1150 øñþü ìó ýìþĕô íìĕü Ĕúõïôü Ąÿðììýþ. 
Ôù øôùþìėì íìüúô ôýþôüúĕìþÿ þìíúíìþ øÿîúĀôė ìýþ. ÚíĒ ăìĄøì, öô ðìü øìýúĀìô 2 öø 
ðÿüþìü ìó úýúôĄïúĕ îúėñĆ ìýþ, ĄôĀúíìāĄ íÿðì, íìüúô þìíúíìþô öìýì÷ôĕúô ûĘýþ, 
ýÿþÿùøÿĕüì, ýôýþñøìô ìýìí ôýþôĀúðì öìüðì øñĄìîìð. ëöñ ìó Ĕúõĕúô ýìõČĕìþĒ þìíúíìþôô 
ðìüìô Üúøôþ ôù úýúôĄïú״ô Óìõüúù øñíúĄìð. ÚýúôĄïú״ô øìóöÿü ðúüúô úíĒ ïìüøô 
ĄôĀúíìāĄ øñíúĄìð, öô āÿýÿýôċþĕúô ĄôĀúíìāĄôìĄ íìüúô þìíúíìþô öìýì÷ôĕúô ûĘýþ, 
íÿĎÿøðìüð, þìüíúð, ÿýþÿāúùðìüð íñ״ìøþú øñíúĄìð. ׳ìüúüìþô úí 35-370 íÿðì, øÿîúĀôėô 
þìðėôėúþô ïñú÷úïĕú ôù úí ìó 15-ĉ÷ñøñùþô āôøôċîĒ ôíúüìþ íÿðì, íñĄþìüìĄüú ùìøìö îì 
ú÷þôùïÿïôüð þìĄöô÷ øñðôĕìð. Ðìü ״ÿðÿðô ÞúĔôöôýþúùô ØìüöìóĒ, 26 öø Ďìüíþìü ìó Ąìĕüô 
ÐÿĄìùíñ, ÚýúôĄïúĕô äúĕìøíìüĒ ðìü ėôýøìþô Ĕìùÿíô ėìþúüöÿĕĕúô Çôýúü ðìü íì÷ìùðôô 
1150 ø ìó ýìþĕô íìĕü Ĕúõïôü Ąÿðììýþ. ÚýúôĄïúĕ íìüúô þìíúíìþô öìýì÷ôĕúô øñĆðìîÿ üÿðì, 
ÿóîĕúô ĕúóôøì îì ïÿüðì, ôùăÿùôù, ċö ėìþúü íñøúüôĕúô ðìüÿùĒ ôýþôĀúðì íÿüðì øñĄìîìð. 
Úøô÷ô ìýúýôô þìíúíìþô úíô ĄôĀúôô äú״ìøíìüĒ ā÷úüôðô ýÿ÷Āìþ, ùìþüôõ, úíĕúô ïìüøô 
óñüôóìøôùĒ, öô ĕìüúüìþìĄúù þú 14-370Ý øñüìýìð, íì ״ôýúí øñüìîìùð. Ðìü ôù ÚýúôĄïú״ 

øìýìòĕúô óñüô úíĒ, îìùùìĕúô øìĈðìùĒ íì üú״ øúùðì Ąÿðììýþ.  
ÚýúôĄïúĕô Úíô Ïìüø 100 öø ðÿüþìü ðìü Ąìüėôô Ąìĕüô ÐÿĄìùíñ, ðìü îúðôô öĘĕýúüô 

ðìüČô Úíôìõ÷úė ðìü íì÷ìùðô 1300ø ìó ýìþĕô íìĕü Ĕúõïôü øñíúĄìð. Ðìü ôù úýúôĄïúĕ 
íñøúüôĕúô üìðôöÿ÷ôþ, ýôýþñøìô ìýìí, öìýì÷ôĕúô ûĘýþ, öìýì÷ôĕúô íñóÿüüôČþĒ þìíúíìþ öìüðì 
øñĄìîìùð. Úøô÷ô ìýúýôô þìíúíìþô úýúôĄïúĕ ôù úíô øôùñüì÷ôô óñüô óìøôùĒ ĕìüúüìþìĄ 40-
500Ý. øñíúĄìð. Ðìü øôùþìץìô ýìõČ״Ē-üñöüñìþýôúùôô ÞúĔôöôýþúùô ØìüöìóĒ ״ìøăÿùôù 
ûúõþìāþô Æÿøĕÿüôô ÞúĔôöôýþúù - Ąìĕüô ÐÿĄìùíñ Ĕúõïôü Ąÿðììýþ. Øìýúĕìþô Ąìĕüô 
ÐÿĄìùíñ 0,1 ĕìóúü ïì, ìĕú÷ôìĄ 802,7 ĕìóúü ùìĀìü, óôăôô ìĕú÷Ē ðìü 1öø2 7887ùìĀìü, ìó 4 
ùúĕôċ ôíúüìþ ìýþ. 

Íúċð ץìõð ùìøÿð, öô ðìü óìøúùô øÿúýôü ýúĕìô ýìõČ״Ē ìó Ĕúùôíô ðìî÷ìþÿ ĕÿöÿøìþ ùôó 
ûìõîìýþì ðìýþïôüĒ ČĀþì ôýþúðììýþ îì ÿøñð ìó úù ìýþ, öô ðìü úċùðìô ùìóðôö ĕìùïúøô āÿí 
üúĕìùðúóĒ öìüðìù ôù ýúĕì íì ċöñ ìó ýúĕìĕúô ìĀóì÷ôċþùúö îì ûñĄėìðìøô āúĔìïôô āì÷ėô 
Æÿøĕÿüôô ÞúĔôöôýþúù þìíðô÷ āúĕìð Ąÿð. ãÿùúùñ, öô Ìýúýïÿóúüô ýÿ÷ĕÿ îìĕðìþô øô÷÷Ē-
ÛñĄîúô øô÷÷ìþ, Ûüñóôðñùþô Æÿøĕÿüôô ÞúĔôöôýþúù éøúøì÷ô Üìĕøúù ėìõð ùìøÿðì íÿðìùð: 
µÔíþôðúô ìýüô ááI íìüúô øìø÷ìöìþô øú íìüúíìüô ûñĄüìĀþô ôýþñĕýú÷úþ îì öúüöìðô 
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óìxôüìĕúô óñüôóìøôùĒ, ìýüô ôùöôĄúĀô ýìõČĕĒ āúĕìð ïìüðôð½ Íôùúíìü ôù ÛñĄîúô øô÷÷ìþ ðìü 

ÛìČøô ïÿóìĄþì ýú÷ô 2018-üú Ýú÷ô üÿĄðô ýìõČϲĒ îì ϲÿùìüϲúô øìüðÿøĒ ĉĆ÷úù ùìøÿð[1]. ãô 

þìîüñ, öô öúüĄôùúýúù øÿìõċù ùìøÿðìùð, þú ýú÷ô 2020 Ąÿøúüìô ýìõČ״úùô āúüôĒ̢ ðìü 

ÞúĔôöôýþúù íì 1 ø÷ù. ùìĀìü øñüìýìð. Ìõùô ״ú÷ øÿîúĀôץô øìĆ÷ÿøúþô Öÿøôþìô ýìõČ״ôô 

ùìóðô Ûüñóôðñùþô ÿ̝ø״ÿüôô Þúô̢öôýþúù Ąÿøúüìô ýìõČ״úù íì 940 ״ìóúü ùìĀìü øñüìýìð. 

ØÿîúĀôץô ýþüìþñïôċô øô÷÷ôô üÿĄð ýú÷ô 2030 ðìü óìøôùìô óìāôüì״úô þìð̢ôðô ýì÷úøìþ ̆

Ąÿøúüìô ûúõïúĕĕúô ýìõČ״ô øñìĀóúċð, ôùăÿùôù úýúôĄïú״״ú, ôýþôüúĕìþïúĕĕú, øìõðúù״úô 

îìüóôĄôô úíôĊ āÿĄöô íÿùČð ïìüðôðì, ýìõČ״úùô ðúāô÷ôĊ āúüôô̢üú ðìü ðìüìì̢ô óìüÿü ̆

 ìõð ùìøÿð, öôץ øúùðìù øÿøöôù ìýþ. Íúċð ״ô āôóøìþüìýúùôüú āÿí íì üú״ìíÿ÷ ùìøÿðì, ýìþץ

 úùô ðúāô÷ôĊ āúüôĔĒ ðìü ĔÿøĕÿüĒ øìîĔÿð íÿðì, íì״ìíÿ÷ô ýìõČץ ú÷ú úíĆñöþĕú íìüúô״
þì÷ìíúþô ôøüĘóì íì ûÿüüìïĒ ĔìîúíïĘ ùñýþìùð.  

Ðìü Ąìö÷ô ôý÷ú״úþ ăÿùôù ûñĄùôĕúðúþüú ÷úóôø øñĄÿøúüñø: 
ü þìĄöô÷ô ö÷ÿíĕúô ĉöú-ýìõČĕĒ íìüúô ùôïúĕðúĄþìùô øìîóñĕúô ïôüðÿ ìþüúĀô 

úíĆñöþĕúô ýìõČĕĒ;  
ü þìĄöô÷ öìüðìùô øÿìýýôýìô Čüôô ìîîì÷ôċô þôííĒ;  
ü þìĄöô÷ öìüðìùô øìĎúóìĕúô øìāýÿý íìüúô þìĆøôù ùìøÿðìùô ýìõČĕúù íú 

÷ìîúóôøúþô ýìõČĕĒ;  
ü þìĆýôý ðúðìùô øñĕøìùxúùìĕú ðìü íìĆóñ øôùþìץì״úô Ĕÿø״ÿüĒ ĔìîúíïĘ íì 

þì÷ìíúþĕúô ĔúøñĆìô øÿúýôü ĔìĕúùĒ; 
ü ĉ״Č ùìøÿðìùô ״ÿùìü״úô øìüðÿøĒ îì ðìýþúîìüð״úô øì״ýÿ÷ô ðìýþĒ.  
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THE USAGE OF LANDSHAFT RECREATION OF MOUNTAINS OF THE CENTRAL TAJIKISTAN  

The given article is considered the usage of mountainous recreational land-shafts, natural-anthropogenic tourism 

(water, mountaineering, rock climbing, paragliding, historical places, cultural, ethnetic objects), as wllas tourism zones and 

it dibrse usage, as effective branch in mountainous regions of the Central Tajikistan and regenalle and prolibable use in 

modern global conditionis.  
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ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ 

ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, 

ʂʦʤʠʪʝʪ ʧʦ ʯʨʝʟʚʳʯʘʡʥʳʤ ʩʠʪʫʘʮʠʷʤ ʠ ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʝ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

 

ɺʚʝʜʝʥʠʝ. ɻʦʨʥʘʷ ʯʘʩʪʴ ʜʦʣʠʥʳ ʨʝʢʠ ɿʝʨʘʚʰʘʥ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʤʝʩʪʦʤ ʚʦ ʚʩʝʡ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ɹʘʩʩʝʡʥ ʨʝʢʠ ʚʳʪʷʥʫʪ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ ʠ ʦʙʨʘʤʣʝʥ ʚʳʩʦʢʠʤʠ ʛʦʨʘʤʠ. ɻʦʨʳ: 

ʊʫʨʢʝʩʪʘʥʩʢʠʡ ʭʨʝʙʝʪ ʩ ʩʝʚʝʨʘ; ɿʝʨʘʚʰʘʥʩʢʠʡ ʠ ɻʠʩʩʘʨʩʢʠʝ ʭʨʝʙʪʳ ʩ ʶʛʘ ʥʘʜʝʞʥʦ ʵʢʨʘʥʠʨʫʶʪ 

ʜʦʣʠʥʫ ʦʪ ʶʞʥʳʭ ʠ ʩʝʚʝʨʥʳʭ ʚʝʪʨʦʚ, ʧʨʠʥʦʩʷʱʠʭ ʦʙʠʣʴʥʳʝ ʦʩʘʜʢʠ. ɽʩʣʠ ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ 

ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ (ʫʱʝʣʴʝ ɺʘʨʟʦʙ) ʚʳʧʘʜʘʝʪ ʜʦ 2000 ʤʤ ʦʩʘʜʢʦʚ ʚ ʛʦʜ, ʪʦ ʚ ʜʦʣʠʥʝ ɿʝʨʘʚʰʘʥʘ 

ʚʳʧʘʜʘʝʪ ʦʩʘʜʢʦʚ ʚʩʝʛʦ ʣʠʰʴ 300-500 ʤʤ ʚ ʛʦʜ. ɼʦʣʠʥʘ ʨʝʢʠ ʦʪʥʦʩʠʪʩʷ ʢ ʘʨʠʜʥʦʡ (ʟʘʩʫʰʣʠʚʦʡ) 

ʟʦʥʝ. ʆʩʘʜʢʠ ʚ ʜʦʣʠʥʝ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʨʘʟʣʠʯʥʳʝ 

ʣʘʥʜʰʘʬʪʳ ʦʪ ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʦʚ ʜʦ ʧʫʩʪʳʥʴ. 

ɺ ʧʨʠʨʦʜʝ ʚʩʝ ʚʦʜʳ ʛʠʜʨʦʩʬʝʨʳ ʥʘ ʩʫʰʝ ʧʦʜʚʝʨʞʝʥʳ ʢʨʫʛʦʚʦʨʦʪʫ ʠ ʦʙʥʦʚʣʝʥʠʶ. ɺ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚʩʝ 

ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ʠʟʦʪʦʧʥʳʝ ʤʝʪʦʜʳ. 

Cʦʜʝʨʞʘʥʠʝ ʜʝʡʪʝʨʠʷ ʠ ʢʠʩʣʦʨʦʜʘ-18 ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʘʭ ʪʝʩʥʦ ʢʦʨʨʝʣʠʨʫʶʪ ʤʝʞʜʫ 

ʩʦʙʦʡ [1], ʵʪʘ ʢʦʨʨʝʣʷʮʠʷ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ:  

ŭ2ʅ = 8ŭ18ʆ + 10ă (SMOW). ʕʪʦ ʫʨʘʚʥʝʥʠʝ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʢʝʘʥʦʚ ʠ ʤʦʨʝʡ 

ʠ ʧʨʠʙʨʝʞʥʳʭ ʟʦʥ, ʥʦ ʥʝ ʩʦʙʣʶʜʘʝʪʩʷ ʜʣʷ ʘʨʠʜʥʳʭ ʠ ʧʦʣʫʘʨʠʜʥʳʭ ʟʦʥ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʦʩʘʜʢʦʚ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ŭ18ʆïŭ2ʅ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʢʝʘʥʦʚ ʥʘʟʳʚʘʶʪ 

ʛʣʦʙʘʣʴʥʦʡ ʣʠʥʠʝʡ ʤʝʪʝʦʨʥʳʭ ʚʦʜ (GMWL) ʠʣʠ ʣʠʥʠʝʡ ʂʨʝʡʛʘ [1-3]. ɼʣʷ ʘʨʠʜʥʳʭ ʠ 

ʧʦʣʫʘʨʠʜʥʳʭ ʟʦʥ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʣʦʢʘʣʴʥʳʝ ʣʠʥʠʠ ʤʝʪʝʦʨʠʪʥʳʭ ʚʦʜ (LMWL), ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʪʴʩʷ. 

ɺ ʥʘʯʘʣʝ ʣʝʪʘ 2018 ʛʦʜʘ ʚ ʀʥʩʪʠʪʫʪʝ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ɸʅ ʈʊ 

ʥʘʯʘʣ ʨʘʙʦʪʘʪʴ ʠʟʦʪʦʧʥʳʡ ʘʥʘʣʠʟʘʪʦʨ ʚʦʜʳ çPicaro L2110-Iè. ʉ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘʪʦʨʘ ʙʳʣʠ 

ʠʟʤʝʨʝʥʳ ʦʪʥʦʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠʟʦʪʦʧʦʚ ʚʦʜʳ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɿʝʨʘʚʰʘʥ. 

ʄʝʪʦʜʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʝʨʘʚʰʘʥ.  

ʈʝʣʴʝʬ: ʊʝʨʨʠʪʦʨʠʶ ʙʘʩʩʝʡʥʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʪʠʧʘʭ; ʜʦʣʠʥʥʳʡ ʠ ʛʦʨʥʳʡ. 

ʂʨʘʡʥʶʶ ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʙʘʩʩʝʡʥʘ ʟʘʥʠʤʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʝ ʛʦʨʳ, ʢʦʪʦʨʳʝ ʟʘʧʘʜʥʝʝ 

ʩʪʘʥʦʚʷʪʩʷ ʛʨʘʥʠʮʝʡ ɿʝʨʘʚʰʘʥʩʢʦʡ ʜʦʣʠʥʳ. ʉ ʩʝʚʝʨʥʦʡ ʩʪʦʨʦʥʳ ʜʦʣʠʥʘ ʦʢʨʫʞʝʥʘ 

ʊʫʨʢʝʩʪʘʥʩʢʠʤ, ʩ ʶʞʥʦʡ ʩʪʦʨʦʥʳ ɿʝʨʘʚʰʘʥʩʢʠʤ ʭʨʝʙʪʘʤʠ. ʅʘ ʢʨʘʡʥʝʡ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʜʦʣʠʥʳ ʨʘʩʧʦʣʦʞʝʥ ʩʝʚʝʨʥʳʡ ʩʢʣʦʥ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ. ʊʝʨʨʠʪʦʨʠʷ ʙʘʩʩʝʡʥʘ ʚ ʩʨʝʜʥʝʤ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʳʩʦʪʝ 1600-1800 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ: ʂʣʠʤʘʪ ɿʝʨʘʚʰʘʥʩʢʦʡ ʜʦʣʠʥʳ ʷʚʣʷʝʪʩʷ ʩʫʙʪʨʦʧʠʯʝʩʢʠʤ 

ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ, ʩ ʞʘʨʢʠʤ ʣʝʪʦʤ ʧʨʠ ʫʤʝʨʝʥʥʦ ʭʦʣʦʜʥʦʡ ʟʠʤʝ. ɺ ʩʨʝʜʥʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʜʦʣʠʥʳ ʚʳʧʘʜʘʝʪ ʦʪ 114 ʜʦ 500 ʤʤ ʦʩʘʜʢʦʚ ʟʘ ʛʦʜ, ʫʚʝʣʠʯʠʚʘʷʩʴ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. ʆʩʥʦʚʥʘʷ 

ʯʘʩʪʴ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ.  
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ɻʦʨʦʜ ʇʝʥʜʞʠʢʝʥʪ ʨʘʩʧʦʣʦʞʝʥ ʚ ʥʘʯʘʣʝ ʛʦʨʥʦʛʦ ʫʱʝʣʴʷ ʚ ʦʢʨʫʞʝʥʠʠ ʥʝʙʦʣʴʰʠʭ ʛʦʨ. ɺ 

ʛʦʨʦʜʝ ʧʨʝʦʙʣʘʜʘʶʪ ʟʘʧʘʜʥʳʝ, ʶʛʦ-ʟʘʧʘʜʥʳʝ ʠ ʩʝʚʝʨʥʳʝ ʚʝʪʨʘ. ʆʩʥʦʚʥʳʝ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ 

ʧʨʠʥʦʩʷʪʩʷ ʚʝʩʥʦʶ ʠ ʦʩʝʥʴʶ ʠʤʝʥʥʦ ʵʪʠʤʠ ʚʝʪʨʘʤʠ.  

ʆʩʦʙʝʥʥʦʩʪʴʶ ɿʝʨʘʚʰʘʥʩʢʦʡ ʜʦʣʠʥʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʟʘʧʘʜʥʳʝ ʠ ʶʛʦ-ʟʘʧʘʜʥʳʝ ʚʝʪʨʳ, 

ʜʫʶʱʠʝ ʩ ɸʬʛʘʥʠʩʪʘʥʘ ʠ ʀʨʘʥʩʢʦʛʦ ʥʘʛʦʨʴʷ, ʧʨʠʥʦʩʷʪ ʦʩʘʜʢʠ ʚ ʜʦʣʠʥʫ ʩ ɸʪʣʘʥʪʠʢʠ. ɺʩʪʨʝʯʘʷ 

ʝʩʪʝʩʪʚʝʥʥʫʶ ʧʨʝʛʨʘʜʫ ʚ ʚʠʜʝ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ, ʵʪʠ ʚʦʟʜʫʰʥʳʝ ʧʦʪʦʢʠ ʜʦʩʪʠʛʘʶʪ ʙʘʩʩʝʡʥʘ 

ɿʝʨʘʚʰʘʥʘ ʦʩʣʘʙʣʝʥʥʳʤʠ, ʪʝʨʷʷ ʥʘ ʩʚʦʝʤ ʧʫʪʠ ʠʟʨʷʜʥʫʶ ʜʦʣʶ ʚʣʘʛʠ (ʜʦ 2000 ʤʤ ʚ ʛʦʜ) ʚ ɻʠʩʩʘʨʝ 

ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʂʘʰʢʘʜʘʨʴʷ, ʉʫʨʭʘʥʜʘʨʴʷ, ʂʘʬʠʨʥʠʛʘʥ ʠ ʉʦʨʙʦʛ. ʇʦʵʪʦʤʫ ʚ ʌʘʥʘʭ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ 

ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʥʘ ʶʛʝ (ʚʝʨʭʦʚʴʷ ʉʘʨʳʤʘʪʘ, ʂʘʨʘʢʫʣʷ) ʠ ʶʛʦ-ʟʘʧʘʜʝ (ɸʨʯʘʤʘʡʜʘʥ). ʅʘ 

ɸʣʘʫʪʜʠʥʩʢʠʭ ʠ ʂʫʣʠʢʘʣʦʥʩʢʠʭ ʦʟʝʨʘʭ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʤʝʥʴʰʝ, ʘ ʥʠʟʦʚʴʷ ʇʘʩʨʫʜʘ, ʌʦʥʜʘʨʴʠ 

ʠ ʀʩʢʘʥʜʘʨʴʠ ʦʪʥʦʩʷʪʩʷ ʢ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ. 

ʉʣʠʷʥʠʝ ʨʝʢ ɿʝʨʘʚʰʘʥ (ʉʪʘʨʘʷ ʄʘʪʯʘ) ʠ ʌʦʥʜʘʨʴʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦʯʪʠ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ. 

ɺʭʦʜ ʚ ʜʦʣʠʥʫ ʉʪʘʨʘʷ ʄʘʪʯʘ ʨʘʩʧʦʣʦʞʝʥ ʩʪʨʦʛʦ ʥʘ ʚʦʩʪʦʢ, ʘ ʚ ʌʦʥʜʘʨʴʶ - ʥʘ ʶʛ. ʇʦʜʦʙʥʳʡ 

ʨʝʣʴʝʬ ʨʘʩʧʨʝʜʝʣʷʝʪ ʚʦʟʜʫʰʥʳʝ ʧʦʪʦʢʠ ʚ ʜʦʣʠʥʝ. ɿʘʧʘʜʥʳʝ ʚʝʪʨʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʉʪʘʨʫʶ ʄʘʪʯʫ, ʘ ʩʝʚʝʨʥʳʝ ʧʦʪʦʢʠ - ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʌʦʥʜʘʨʴʶ. ɺ ʉʪʘʨʦʡ 

ʄʘʪʯʝ ʟʘʧʘʜʥʳʝ ʚʝʪʨʘ ʷʚʣʷʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤʠ, ʘ ʚ ʌʦʥʜʘʨʴʝ ʚʝʪʨʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʩʫʧʝʨʧʦʟʠʮʠʶ ʟʘʧʘʜʥʳʭ, ʩʝʚʝʨʥʳʭ ʠ ʶʞʥʳʭ ʚʝʪʨʦʚ. 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʩʢʘʟʳʚʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʥʠʟʦʚʴʷʭ ʫʱʝʣʠʡ, ʥʘ ʦʪʤʝʪʢʘʭ 1400 - 

1600 ʤ, ʟʠʤʘ ʤʷʛʢʘʷ, ʩ ʯʘʩʪʳʤʠ ʦʪʪʝʧʝʣʷʤʠ, ʣʝʪʦ ʞʘʨʢʦʝ, ʥʦ ʙʝʟ ʜʫʭʦʪʳ. ʆʪʨʠʮʘʪʝʣʴʥʳʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʜʝʢʘʙʨʝ-ʷʥʚʘʨʝ. ʇʨʠ ʧʦʜʲʝʤʝ ʥʘ ʢʘʞʜʳʝ 100 ʤ ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʜʘʝʪ 

ʥʘ 0,6 - 0,7Áʉ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ.  

ɿʠʤʘ ʭʦʣʦʜʥʘʷ, ʩ ʤʦʨʦʟʘʤʠ. ʅʦ ʧʦʣʦʞʝʥʠʝ ʚʙʣʠʟʠ 39-ʡ ʧʘʨʘʣʣʝʣʠ, ʨʘʟʣʠʯʠʝ ʚʳʩʦʪ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʫʱʝʣʠʡ ʠ ʩʢʣʦʥʦʚ, ʘ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʚʝʪʨʦʚ ʚʥʦʩʷʪ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʦʧʨʘʚʢʠ, ʩʤʷʛʯʘʶʪ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʝʨʝʧʘʜʳ ʠ ʜʝʣʷʪ ʨʘʡʦʥ ʥʘ ʨʷʜ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʧʦʷʩʦʚ, ʢʘʢ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʪʘʢ ʠ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. 

ʊʦʯʢʠ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ: ʪʝʨʨʠʪʦʨʠʷ ʛʦʨʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ɿʝʨʘʚʰʘʥ ʙʳʣʘ ʫʩʣʦʚʥʦ 

ʨʘʟʙʠʪʘ ʥʘ ʪʨʠ ʩʫʙ-ʙʘʩʩʝʡʥʘ - ʌʦʥʜʘʨʴʷ, ʉʪʘʨʘʷ ʄʘʪʯʘ ʠ ɿʝʨʘʚʰʘʥ. ɻʨʘʥʠʮʝʡ ʩʫʙ-ʙʘʩʩʝʡʥʦʚ 

ʚʳʙʨʘʥʦ ʤʝʩʪʦ ʩʣʠʷʥʠʷ ʨʝʢ ʌʦʥʜʘʨʴʷ ʠ ɿʝʨʘʚʰʘʥ. ɺʩʝ ʪʨʠ ʩʫʙ-ʙʘʩʩʝʡʥʘ ʠʤʝʶʪ ʨʘʟʥʳʡ ʨʝʣʴʝʬ ʠ 

ʢʣʠʤʘʪ. 

ʊʦʯʢʠ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ1. 

 

ʈʠʩ. 1. ʂʘʨʪʘ ʪʦʯʝʢ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ 

Fig. 1. Sampling points map 

 
ʀʟʦʪʦʧʥʳʡ ʘʥʘʣʠʟʘʪʦʨ: ʜʣʷ ʠʟʦʪʦʧʥʳʭ ʘʥʘʣʠʟʦʚ ʧʨʠʤʝʥʷʣʩʷ ʘʥʘʣʠʟʘʪʦʨ ʩʪʘʙʠʣʴʥʳʭ 

ʠʟʦʪʦʧʦʚ çPicaro L2110-Iè, ʀʥʩʪʠʪʫʪʘ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ɸʢʘʜʝʤʠʠ 

ʅʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. ɸʥʘʣʠʟʘʪʦʨ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʷʪʴ ʩʪʘʙʠʣʴʥʳʝ ʠʟʦʪʦʧʳ ʚʦʜʳ (H2O) 
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ʚ ʪʚʝʨʜʳʭ ʪʝʣʘʭ, ʞʠʜʢʦʩʪʷʭ ʠ ʧʘʨʘʭ. ɺ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʥʜʘʨʪ ʩʨʝʜʥʝʡ 

ʦʢʝʘʥʠʯʝʩʢʦʡ ʚʦʜʳ ï V-SMOW (Vienna Standardofthe Mean Ocean Water), ʜʣʷ ʢʦʪʦʨʦʛʦ ŭ2ʅ=0ă 

ʠ ŭ18ʆ=0ă. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʦʣʫʯʝʥʥʳʝ ʠʟʦʪʦʧʥʳʝ ʜʘʥʥʳʝ ʟʘ ʘʚʛʫʩʪ ʤʝʩʷʮ 2018 ʛʦʜʘ ʜʣʷ 

ʪʨʝʭ ʩʫʙʙʘʩʩʝʡʥʦʚ ɿʝʨʘʚʰʘʥʘ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 2-4. 

 

ʈʠʩ. 2. ʀʟʦʪʦʧʥʳʝ ʦʪʥʦʰʝʥʠʷ ʜʣʷ ʌʦʥʜʘʨʴʠ (ʘʚʛʫʩʪ 2018) 

Fig. 2. Isotope ratios for Fondarya (August 2018) 

 
 

ʈʠʩ. 3. ʀʟʦʪʦʧʥʳʝ ʦʪʥʦʰʝʥʠʷ ʜʣʷ ʉʪʘʨʦʡ ʄʘʪʯʠ (ʘʚʛʫʩʪ 2018) 

Fig. 3. Isotope retios for the Old Match (August 2018) 

 
 

ʈʠʩ. 4. ʀʟʦʪʦʧʥʳʝ ʦʪʥʦʰʝʥʠʷ ʜʣʷ ɿʝʨʘʚʰʘʥʘ (ʘʚʛʫʩʪ 2018) 

Fig. 4. Isotope ratios for Zeravshan (August 2018) 

 
 

ʆʙʩʫʞʜʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʢʘʨʪʠʥ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʦʪʦʧʦʚ ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦ ʧʦ ʩʫʙ-ʙʘʩʩʝʡʥʘʤ. ɺʩʝ ʠʟʤʝʨʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ 

ʠʟʦʪʦʧʦʚ ʣʝʞʘʪ ʛʦʨʘʟʜʦ ʚʳʰʝ ʛʣʦʙʘʣʴʥʦʡ ʣʠʥʠʠ ʤʝʪʝʦʨʠʪʥʦʡ ʚʦʜʳ (GMWL), ʢʦʪʦʨʘʷ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʢʝʘʥʠʯʝʩʢʦʡ ʚʦʜʝ. ʕʪʦ ʷʚʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʪʝʤ, ʯʪʦ ʊʘʜʞʠʢʠʩʪʘʥ 

ʨʘʩʧʦʣʦʞʝʥ ʚ ʛʣʫʙʠʥʝ ʢʦʥʪʠʥʝʥʪʘ, ʚʜʘʣʠ ʦʪ ʤʠʨʦʚʳʭ ʦʢʝʘʥʦʚ. ʊʫʯʝʚʳʝ ʦʙʣʘʢʘ, ʬʦʨʤʠʨʫʝʤʳʝ ʚ 

ʦʩʥʦʚʥʦʤ ʥʘʜ ʦʢʝʘʥʘʤʠ, ʧʨʦʭʦʜʷʪ ʜʣʠʥʥʳʝ ʜʠʩʪʘʥʮʠʠ, ʧʨʝʞʜʝ ʯʝʤ ʚʳʧʘʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʘʜʢʦʚ ʚ 

ʙʘʩʩʝʡʥʝ ɿʝʨʘʚʰʘʥ. ɺ ʩʠʣʫ ʟʘʢʦʥʦʚ ʛʨʘʚʠʪʘʮʠʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʳʧʘʜʘʶʪ ʪʷʞʝʣʳʝ ʠʟʦʪʦʧʳ, ʘ 
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ʦʙʣʘʢʘ ʦʙʦʛʘʱʘʶʪʩʷ ʣʝʛʢʠʤʠ ʠʟʦʪʦʧʘʤʠ. ʕʪʠʤ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʛʣʦʙʘʣʴʥʦʡ 

ʣʠʥʠʝʡ ʤʝʪʝʦʨʠʪʥʦʡ ʚʦʜʳ (GMWL) ʠ ʣʦʢʘʣʴʥʦʡ ʣʠʥʠʝʡ ʤʝʪʝʦʨʠʪʥʦʡ ʚʦʜʳ (LMWL ). 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʨʘʩʯʝʪʥʳʝ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ LMWL ʜʣʷ ʨʘʟʥʳʭ 

ʩʫʙʙʘʩʝʡʥʦʚ ʠ ʩʪʝʧʝʥʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʜʘʥʥʳʭ. 

ʋʨʘʚʥʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ LMWL, ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʘ ʣʦʢʘʣʴʥʳʝ ʣʠʥʠʠ ʠʤʝʶʪ 

ʨʘʟʥʳʝ ʫʛʣʳ ʥʘʢʣʦʥʘ, ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʚʦʜʳ ʚ ʨʝʢʘʭ ʠʤʝʶʪ ʨʘʟʣʠʯʥʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ (ʛʝʥʝʟʠʩ). 

 

ʊʘʙʣʠʮʘ 1. ʋʨʘʚʥʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ LMWL , ʠ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ R2 

Table 1. Equations describing LMWL and the correlation function R2 
ʉʫʙ-

ʙʘʩʩʝʡʥ 

ɸʚʛʫʩʪ 2018 

ŭ2H ŭ18O R2 

ʌʦʥʜʘʨʴʷ ŭ2H=0,9661 ŭ18O -0,3256 ŭ18O=5,3457 ŭ2H -11,324 0,5 

ʉʪ. ʄʘʪʯʘ ŭ2H=0,8336 ŭ18O +0,0845 ŭ18O=5,8419 ŭ2H -5,737 0,96 

ɿʝʨʘʚʰʘʥ ŭ2H=0,924 ŭ18O -0,7657 ŭ18O=5,9577 ŭ2H -3,5785 0,8 

 

ʅʘʠʭʫʜʰʫʶ ʢʦʨʨʝʣʷʮʠʶ ʧʦʢʘʟʳʚʘʝʪ ʚʦʜʘ ʚ ʩʫʙ-ʙʘʩʩʝʡʥʝ ʌʦʥʜʘʨʴʷ (ʨʠʩ. 2). ʊʘʤ ʞʝ 

ʥʘʙʣʶʜʘʶʪʩʷ ʩʘʤʳʝ ʙʦʣʴʰʠʝ ʨʘʟʙʨʦʩʳ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʠʟʦʪʦʧʦʚ. ʆʩʥʦʚʫ ʣʝʜʥʠʢʦʚ ʠ ʩʥʝʞʥʠʢʦʚ 

ʩʫʙ-ʙʘʩʩʝʡʥʘ ʩʦʩʪʘʚʣʷʶʪ ʦʩʘʜʢʠ, ʬʦʨʤʠʨʫʝʤʳʝ ʪʨʝʤʷ ʨʘʟʥʳʤʠ ʚʝʪʨʘʤʠ ï ʩʝʚʝʨʥʳʤ, ʟʘʧʘʜʥʳʤ ʠ 

ʶʞʥʳʤ.  

ʉʝʚʝʨʥʳʝ ʚʝʪʨʳ ʧʨʦʥʠʢʘʶʪ ʯʝʨʝʟ ʐʘʭʨʠʩʪʘʥʩʢʠʡ ʧʝʨʝʚʘʣ, ʟʘʧʘʜʥʳʝ ʚʝʪʨʘ, ʧʨʦʥʠʢʘʶʱʠʝ 

ʩʦ ʩʪʦʨʦʥʳ ʇʝʥʜʞʠʢʝʥʪʘ, ʠ ʶʞʥʳʝ ʚʝʪʨʘ ʩʦ ʩʪʦʨʦʥʳ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ. ɿʘʧʘʜʥʳʡ ʚʝʪʝʨ 

ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʩʝʚʝʨʥʳʤ, ʭʦʪʷ ʦʥʠ ʠʤʝʶʪ ʨʘʟʥʳʡ ʛʝʥʝʟʠʩ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʟʥʳʡ ʠʟʦʪʦʧʥʳʡ 

ʩʦʩʪʘʚ. ʖʞʥʳʡ ʚʝʪʝʨ ʚ ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥʥʦʤ ʚʠʜʝ ʧʨʦʥʠʢʘʝʪ ʯʝʨʝʟ ɻʠʩʩʘʨʩʢʠʡ ʭʨʝʙʝʪ, ʥʦ ʝʛʦ 

ʦʩʘʜʢʠ ʚ ʦʩʥʦʚʥʦʤ ʚʳʧʘʜʘʶʪ ʥʘ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ. ʕʪʦ ʭʦʨʦʰʦ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦ ʨʝʢʝ ɼʞʠʜʞʠʢʨʫʪ, ʚʝʨʭʦʚʴʷ ʢʦʪʦʨʦʡ ʭʦʨʦʰʦ ʫʚʣʘʞʥʝʥʳ ʩʝʚʝʨʥʳʤʠ 

ʦʩʘʜʢʘʤʠ, ʘ ʥʠʟʦʚʴʷ ʥʘʭʦʜʷʪʩʷ ʚ ʩʠʣʴʥʦ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ. ɽʱʝ ʣʫʯʰʝ ʵʪʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ 

ʜʦʣʠʥʝ ʨʝʢʠ ɸʥʟʦʙ. ɸʥʟʦʙʩʢʠʡ ʧʝʨʝʚʘʣ, ʙʫʜʫʯʠ ʩʘʤʦʡ ʥʠʟʢʦʡ ʪʦʯʢʦʡ ʚ ɻʠʩʩʘʨʩʢʦʤ ʭʨʝʙʪʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʧʨʦʧʫʩʢʘʝʪ ʶʞʥʳʝ ʚʝʪʨʳ. ɺ ʜʦʣʠʥʝ ʥʘʙʣʶʜʘʶʪʩʷ ʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ ʠ ʙʫʡʥʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. ʆʙʣʘʢʘ, ʜʦʩʪʠʛʘʶʱʠʝ ʫʩʪʴʷ ʨʝʢʠ ɸʥʟʦʙ, ʧʦʜʭʚʘʪʳʚʘʶʪʩʷ ʟʘʧʘʜʥʳʤʠ ʚʝʪʨʘʤʠ ʠ 

ʫʥʦʩʷʪʩʷ ʚ ʚʝʨʭʦʚʴʷ ʨʝʢʠ ʗʛʥʦʙ, ʛʜʝ ʦʩʘʜʢʠ ʚʳʧʘʜʘʶʪ ʥʘ ʚʳʩʦʢʦʛʦʨʥʳʝ ʣʝʜʥʠʢʠ ʠ ʩʥʝʞʥʠʢʠ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʜʣʷ ʘʚʛʫʩʪʘ ʩʦʩʪʘʚʣʷʝʪ 0,5. ʕʪʦ ʥʝʤʥʦʛʦ ʤʝʥʴʰʝ, 

ʯʝʤ ʚ ʤʘʝ, ʠ ʚʳʟʚʘʥʦ ʪʝʤ, ʯʪʦ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʜʦʙʘʚʣʷʝʪʩʷ ʝʱʝ ʦʜʠʥ ʧʨʦʮʝʩʩ, ʘ ʠʤʝʥʥʦ ʠʩʧʘʨʝʥʠʝ 

ʩ ʧʦʚʝʨʭʥʦʩʪʝʡ ʨʝʢ ʠ ʦʟʝʨ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʧʘʨʝʥʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʩʧʘʨʷʝʪʩʷ ʚʦʜʘ, ʩʦʜʝʨʞʘʱʘʷ 

ʣʝʛʢʠʝ ʠʟʦʪʦʧʳ, ʦʩʪʘʚʰʘʷʩʷ ʚʦʜʘ ʦʙʦʛʘʱʘʝʪʩʷ ʪʷʞʝʣʳʤʠ ʠʟʦʪʦʧʘʤʠ. ɺ ʙʘʩʩʝʡʥʝ ʌʦʥʜʘʨʴʷ 

ʥʘʭʦʜʷʪʩʷ ʥʝʩʢʦʣʴʢʦ ʦʟʝʨ. ʕʪʦ ʀʩʢʘʥʜʝʨʢʫʣʴ ʠ ʨʷʜ ʤʘʣʳʭ ʦʟʝʨ ʚʦʢʨʫʛ ʥʝʛʦ, ʘ ʪʘʢʞʝ ʪʨʠ 

ɸʣʦʫʜʠʥʩʢʠʭ ʦʟʝʨʘ. ʆʟʝʨʘ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʚʳʩʦʪʘʭ ʙʦʣʝʝ 2000 ʤʝʪʨʦʚ ʠ ʚʥʦʩʷʪ ʩʫʱʝʩʪʚʝʥʥʳʡ 

ʚʢʣʘʜ ʚ ʨʘʟʙʨʦʩ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠʟʦʪʦʧʦʚ. ʀʥʪʝʨʝʩʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚʦʢʨʫʛ ʦʟʝʨʘ 

ʀʩʢʘʥʜʝʨʢʫʣʴ, ʢʫʜʘ ʚʧʘʜʘʝʪ ʥʝʩʢʦʣʴʢʦ ʥʝʙʦʣʴʰʠʭ ʨʝʯʝʢ ʠ ʨʝʢʘ ʉʘʨʳʪʘʛ. ɺʦʜʘ ʚ ʉʘʨʳʪʘʛʝ ʙʦʣʝʝ 

ʣʝʛʢʘʷ, ʯʝʤ ʥʘ ʚʳʭʦʜʝ ʠʟ ʦʟʝʨʘ ʀʩʢʘʥʜʘʨʴʷ 1. ʆʙʦʛʘʱʝʥʠʝ ʪʷʞʝʣʦʡ ʚʦʜʦʡ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ 

ʠʩʧʘʨʝʥʠʷ ʚʦʜʳ ʚ ʦʟʝʨʝ.  

ʅʘʠʙʦʣʝʝ ʭʦʨʦʰʦ ʢʦʨʨʝʣʠʨʫʶʪ ʚʦʜʳ ʚ ʉʪʘʨʦʡ ʄʘʪʯʝ (ʨʠʩ.3), ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 

ʜʣʷ ʥʠʭ ʩʦʩʪʘʚʣʷʝʪ R2 =0,96. ʄʝʩʷʮ ʘʚʛʫʩʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʦʚʦʜʴʶ ʥʘ ʦʩʥʦʚʥʦʡ ʨʝʢʝ. ʂʘʢ ʙʳʣʦ 

ʩʢʘʟʘʥʦ ʚʳʰʝ, ʚ ʉʪʘʨʦʡ ʄʘʪʯʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʫʶʪ ʪʦʣʴʢʦ ʟʘʧʘʜʥʳʝ ʚʝʪʨʳ. ʈʘʟʙʨʦʩʳ ʧʦ 

ʪʦʯʢʘʤ ʦʪʙʦʨʘ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʳ ʚʳʩʦʪʦʡ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʠ ʜʘʣʴʥʦʩʪʴʶ ʦʪ ʚʭʦʜʘ ʚ 

ʜʦʣʠʥʫ. ʉʘʤʘʷ ʣʝʛʢʘʷ ʚʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʘʤʦʡ ʨʝʢʝ ɿʝʨʘʚʰʘʥ, ʚʦʜʘ ʚ ʢʦʪʦʨʦʡ ʚ ʦʩʥʦʚʥʦʤ 

ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʣʝʜʥʠʢʘʭ ɿʝʨʘʚʰʘʥʩʢʠʡ ʠ ʈʘʤʘ. ʃʝʜʥʠʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʘʤʦʡ ʜʘʣʴʥʝʡ ʪʦʯʢʝ 

ʜʦʣʠʥʳ ʠ ʝʝ ʜʦʩʪʠʛʘʝʪ ʪʦʣʴʢʦ ʣʝʛʢʘʷ ʬʨʘʢʮʠʷ ʚʦʜʳ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ 

ʚʦʜʳ ʚ ɿʝʨʘʚʰʘʥʝ ʩʣʘʙʦ ʟʘʚʠʩʠʪ ʦʪ ʪʦʯʝʢ ʦʪʙʦʨʘ ʚʦʜʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚʦʜʘ ʚ 

ɿʝʨʘʚʰʘʥʝ ʷʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʝʜʥʠʢʦʚʦʡ ʠ ʩʣʘʙʦ ʨʘʟʙʘʚʣʷʝʪʩʷ ʙʦʢʦʚʳʤʠ ʧʨʠʪʦʢʘʤʠ. 

ʅʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʦʪʦʧʦʚ ʩʚʦʡʩʪʚʝʥʥʦ ʠ ʩʫʙʙʘʩʝʡʥʫ ɿʝʨʘʚʰʘʥ (ʨʠʩ. 4), ʦʪ 

ʩʣʠʷʥʠʷ ɿʝʨʘʚʰʘʥʘ ʩ ʌʦʥʜʘʨʴʝʡ ʠ ʜʦ ʛʨʘʥʠʮʳ ʩ ʋʟʙʝʢʠʩʪʘʥʦʤ. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 

ʩʦʩʪʘʚʣʷʝʪ 0,82.  
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ɺ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ɿʝʨʘʚʰʘʥ ʦʙʨʘʟʫʝʪ ʰʠʨʦʢʫʶ ʧʦʡʤʫ ʠ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʛʦʨʦʜʘ ʇʝʥʜʞʠʢʝʥʪʘ.  

ɺ ʛʦʨʦʜʝ ʇʝʥʜʞʠʢʝʥʪʝ ʙʦʣʴʰʝ 30% ʧʨʦʮʝʥʪʦʚ ʚʝʪʨʦʚ ʧʦʩʪʫʧʘʝʪ ʩ ʟʘʧʘʜʘ ʠ ʧʨʠʤʝʨʥʦ 

ʩʪʦʣʴʢʦ ʞʝ ʩ ʶʛʦ-ʟʘʧʘʜʘ, ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ 17%. ʉ ʶʛʦ-ʟʘʧʘʜʘ ʚʝʪʨʘ ʧʦʩʪʫʧʘʶʪ ʩ ʀʨʘʥʩʢʦʛʦ 

ʥʘʛʦʨʴʷ ʠ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘʜ ɸʪʣʘʥʪʠʯʝʩʢʠʤ ʆʢʝʘʥʦʤ ʠ ʉʨʝʜʠʟʝʤʥʳʤ ʄʦʨʝʤ. ɿʘʧʘʜʥʳʝ ʚʝʪʨʘ 

ʪʘʢʞʝ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘʜ ɸʪʣʘʥʪʠʢʦʡ ʠ ʯʝʨʝʟ ʶʞʥʫʶ ɽʚʨʦʧʫ ʧʦʩʪʫʧʘʶʪ ʚ ʙʘʩʩʝʡʥ. ʉʝʚʝʨʦ-

ʟʘʧʘʜʥʳʝ ʚʝʪʨʳ ʧʨʦʭʦʜʷʪ ʜʣʠʥʥʳʡ ʧʫʪʴ, ʨʦʞʜʘʷʩʴ ʚ ʩʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʝ, ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʚʩʶ 

ɽʚʨʦʧʫ. 

ɿʘʧʘʜʥʘʷ ʯʘʩʪʴ ʫʱʝʣʴʷ ʦʢʨʫʞʝʥʘ ʥʝʚʳʩʦʢʠʤʠ ʛʦʨʘʤʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʢʨʳʪʘ ʜʣʷ ʚʩʝʭ 

ʚʝʪʨʦʚ. ɺʝʪʨʳ ʚ ʜʦʣʠʥʝ, ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʦʢʨʫʞʝʥʥʦʡ ʚʳʩʦʢʠʤʠ ʭʨʝʙʪʘʤʠ, ʧʨʠʦʙʨʝʪʘʶʪ ʝʜʠʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʌʦʥʜʘʨʴʝ ʙʳʣʦ ʨʘʟʙʠʪʦ ʥʘ 4 ʫʩʣʦʚʥʳʭ ʟʦʥʳ ʚ ʢʦʪʦʨʳʭ ʜʘʥʥʳʝ ʧʦ ʨʘʟʙʨʦʩʫ 

ʦʪʥʦʰʝʥʠʡ ʠʟʦʪʦʧʦʚ ʧʨʠʤʝʨʥʦ ʩʦʚʧʘʜʘʶʪ, ʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʥʠ ʠʤʝʶʪ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʳʡ ʛʝʥʝʟʠʩ. 

ʉʘʤʘʷ ʣʝʛʢʘʷ ʚʦʜʘ ʚ ʩʫʙ-ʙʘʩʩʝʡʥʝ - ʚ ʚʝʨʭʦʚʴʷʭ ʧʨʠʪʦʢʘ ɼʞʠʜʞʠʢʨʫʪ. ʆʩʘʜʢʠ ʦʙʨʘʟʫʶʪʩʷ 

ʶʞʥʳʤʠ ʚʝʪʨʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʥʠʢʘʶʪ ʯʝʨʝʟ ɻʠʩʩʘʨʩʢʠʡ ʭʨʝʙʝʪ, ʠʟ ʫʱʝʣʴʷ ʄʘʡʭʫʨʳ. ʅʝʤʥʦʛʦ 

ʥʝʧʦʥʷʪʥʘʷ ʩʠʪʫʘʮʠʷ ʩʣʦʞʠʣʘʩʴ ʩ ʧʨʠʪʦʢʦʤ ʆʙʠ ʍʫʠʰ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʥʝʜʘʣʝʢʦ ʦʪ ʚʭʦʜʘ 

ʚ ʫʱʝʣʴʝ ʌʦʥʜʘʨʴʷ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʘʷ ʚʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢ ʗʛʥʦʙ, ɼʞʠʜʞʠʢʨʫʪ 

ʠ ɸʣʣʦ, ʪʦ ʝʩʪʴ ʚ ʩʘʤʳʭ ʫʜʘʣʝʥʥʳʭ ʠ ʚʳʩʦʢʦʛʦʨʥʳʭ ʪʦʯʢʘʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʝʨʭʦʚʴʷ ʗʛʥʦʙʘ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚʳʰʝ ɼʞʠʜʞʠʢʨʫʪʘ, ʚʦʜʘ ʚ ʥʠʭ ʥʝʤʥʦʛʦ ʪʷʞʝʣʘʷ. ʕʪʦ ʚʳʟʚʘʥʦ ʪʝʤ, ʯʪʦ ʚ ʗʛʥʦʙʝ 

ʜʫʶʪ ʢʘʢ ʩʝʚʝʨʥʳʝ ʚʝʪʨʘ, ʪʘʢ ʠ ʟʘʧʘʜʥʳʝ.  

ɺ ʩʫʙʙʘʩʩʝʡʥʝ ʉʪʘʨʘʷ ʄʘʪʯʘ ʚ ʤʘʝ ʤʳ ʩʤʦʛʣʠ ʚʳʜʝʣʠʪʴ ʪʦʣʴʢʦ ʜʚʝ ʟʦʥʳ. 

ʉʘʤʘʷ ʣʝʛʢʘʷ ʚʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʨʝʢʝ ɿʝʨʘʚʰʘʥ ï ʦʥʘ ʦʙʨʘʟʫʝʪʩʷ ʥʘ ʣʝʜʥʠʢʝ ɿʝʨʘʚʰʘʥʩʢʠʡ. 

ɼʘʥʥʳʡ ʣʝʜʥʠʢ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʜʘʣʴʥʝʡ ʪʦʯʢʦʡ ʚ ʜʦʣʠʥʝ, ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʧʨʠʤʝʨʥʦ 300 

ʢʤ ʦʪ ʥʘʯʘʣʘ ʫʱʝʣʴʷ. ʅʘʠʙʦʣʝʝ ʪʷʞʝʣʘʷ ʚʦʜʘ - ʚ ʧʨʠʪʦʢʘʭ ʈʠʦʤʫʪ ʠ ʂʘʣʘʭʦʥʘ.  

ɺ ʩʫʙʙʘʩʩʝʡʥʝ ɿʝʨʘʚʰʘʥ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 3 ʟʦʥʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʘʜʢʦʚ. 

ʉʘʤʘʷ ʙʦʣʴʰʘʷ ʟʦʥʘ - ʪʨʝʪʴʷ, ʚ ʝʸ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʚʝʨʭʦʚʴʷ ʐʠʥʛʘ, ʄʘʛʠʷʥʘ ʠ ɸʨʪʫʯʘ, ʚ ʪ.ʯ. 

7 ʄʘʨʛʫʟʦʨʩʢʠʭ ʦʟʝʨ. ʆʙʣʘʢʘʤ ʧʨʠʭʦʜʠʪʩʷ ʧʨʝʦʜʦʣʝʚʘʪʴ ʜʣʠʥʥʳʡ ʠ ʩʣʦʞʥʳʡ ʧʫʪʴ ʚʜʦʣʴ 

ʚʳʩʦʢʦʛʦʨʥʳʭ ʫʱʝʣʠʡ. 

ɺʦ ʚʪʦʨʦʡ ʟʦʥʝ ʦʢʘʟʘʣʘʩʴ ʚʦʜʦʧʨʦʚʦʜʥʘʷ ʚʦʜʘ ʠʟ ʧʦʜʟʝʤʥʳʭ ʩʢʚʘʞʠʥ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʧʦʜʟʝʤʥʳʝ ʨʝʟʝʨʚʫʘʨʳ ʧʦʜʧʠʪʳʚʘʶʪʩʷ ʚʦʜʦʡ ɿʝʨʘʚʰʘʥʘ, ʚʦʜʘ ʚ ʥʠʭ ʦʢʘʟʘʣʘʩʴ ʪʷʞʝʣʝʝ 

ɿʝʨʘʚʰʘʥʩʢʦʡ. 

ʅʘʠʙʦʣʝʝ ʪʷʞʝʣʘʷ ʚʦʜʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʪʦʯʢʝ ʐʘʭʨʠʩʪʘʥ 1. ʈʫʯʝʡ ʙʝʨʝʪ ʥʘʯʘʣʦ ʩ 

ʐʘʭʨʠʩʪʘʥʩʢʦʛʦ ʧʝʨʝʚʘʣʘ, ʷʚʣʷʶʱʝʛʦ ʩʘʤʦʡ ʥʠʟʢʦʡ ʪʦʯʢʦʡ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ 

ʭʨʝʙʪʘ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʯʝʨʝʟ ʧʝʨʝʚʘʣ ʧʨʦʥʠʢʘʶʪ ʙʦʣʴʰʝ ʚʩʝʛʦ ʩʝʚʝʨʥʳʭ ʚʝʪʨʦʚ ʠ ʦʙʣʘʢʦʚ, ʠ ʦʥʠ 

ʦʙʨʘʟʫʶʪ ʩʘʤʫʶ ʪʷʞʝʣʫʶ ʚʦʜʫ ʚ ʨʝʛʠʦʥʝ.  

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɿʝʨʘʚʰʘʥ. ʆʪʙʦʨ ʧʨʦʙ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʪʨʠʞʜʳ ʚ ʛʦʜ. ɺ ʜʦʢʣʘʜʝ ʧʨʠʚʝʜʝʥʳ 

ʜʘʥʥʳʝ ʘʥʘʣʠʟʦʚ, ʧʨʦʚʝʜʸʥʥʳʭ ʚ ʘʚʛʫʩʪʝ 2018 ʛʦʜʘ.  

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʤʦʞʥʦ ʭʦʨʦʰʦ ʧʨʦʩʣʝʜʠʪʴ ʛʝʥʝʟʠʩ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʜʦʣʠʥʝ 

ʨʝʢʠ ɿʝʨʘʬʰʘʥ. ʆʩʘʜʢʠ ʚ ʦʩʥʦʚʥʦʤ ʬʦʨʤʠʨʫʶʪʩʷ: ʚ ʩʫʙ-ʙʘʩʩʝʡʥʝ ʌʦʥʜʘʨʴʷ ʟʘʧʘʜʥʳʤʠ, 

ʩʝʚʝʨʥʳʤʠ ʠ ʶʞʥʳʤʠ ʚʝʪʨʘʤʠ; ʚ ʩʫʙ-ʙʘʩʩʝʡʥʝ ʉʪʘʨʘʷ ʄʘʪʯʘ ʟʘʧʘʜʥʳʤʠ ʚʝʪʨʘʤʠ; ʘ ʚ ʩʫʙ-
ʙʘʩʩʝʡʥʝ ɿʝʨʘʚʰʘʥ ʟʘʧʘʜʥʳʤʠ, ʶʛʦ-ʟʘʧʘʜʥʳʤʠ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʤʠ ʚʝʪʨʘʤʠ. 

ʅʘʠʙʦʣʝʝ ʣʝʛʢʘʷ ʚʦʜʘ ʩʦʜʝʨʞʠʪʩʷ ʚ ʩʘʤʦʤ ɿʝʨʘʚʰʘʥʝ. ʆʩʥʦʚʥʦʝ ʧʠʪʘʥʠʝ ʨʝʢʘ ʧʦʣʫʯʘʝʪ ʦʪ 

ʪʘʷʥʠʷ ʣʝʜʥʠʢʦʚ ɿʝʨʘʚʰʘʥʩʢʠʡ ʠ ʈʘʤʘ. ɼʦ ʛʨʘʥʠʮʳ ʩ ʈʝʩʧʫʙʣʠʢʦʡ ʋʟʙʝʢʠʩʪʘʥ ʚʦʜʘ ʚ ʨʝʢʝ 

ʦʩʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʣʝʛʢʦʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʧʠʪʘʥʠʝʤ ɿʝʨʘʚʰʘʥʘ 

ʷʚʣʷʝʪʩʷ ʣʝʜʥʠʢʦʚʘʷ ʚʦʜʘ. 

ʅʘʠʙʦʣʝʝ ʪʷʞʝʣʘʷ ʚʦʜʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʥʘ ʐʘʭʨʠʩʪʘʥʩʢʦʤ ʧʝʨʝʚʘʣʝ. ʇʝʨʝʚʘʣ ʷʚʣʷʝʪʩʷ 

ʥʠʞʘʡʰʝʡ ʪʦʯʢʦʡ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʠ ʯʝʨʝʟ ʥʝʛʦ ʧʨʦʥʠʢʘʶʪ ʩʝʚʝʨʥʳʝ ʚʝʪʨʳ ʠ ʦʙʣʘʢʘ. 

ʃʫʯʰʝ ʚʩʝʛʦ ʜʘʥʥʳʝ ʢʦʨʨʝʣʠʨʫʶʪ ʚ ʩʫʙ-ʙʘʩʩʝʡʥʝ ʉʪʘʨʘʷ ʄʘʪʯʘ, ʛʜʝ ʜʫʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʦʣʴʢʦ ʟʘʧʘʜʥʳʝ ʚʝʪʨʳ ʠ ʦʩʘʜʢʠ. ʍʫʞʝ ʚʩʝʛʦ ʜʘʥʥʳʝ ʢʦʨʨʝʣʠʨʫʶʪ ʚ ʩʫʙ-

ʙʘʩʩʝʡʥʝ ʌʦʥʜʘʨʴʷ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʧʝʨʧʦʟʠʮʠʷ ʪʨʝʭ ʚʝʪʨʦʚ: ʟʘʧʘʜʥʳʭ, ʩʝʚʝʨʥʳʭ ʠ ʶʞʥʳʭ. ɺ 

ʩʫʙ-ʙʘʩʩʝʡʥʝ ɿʝʨʘʚʰʘʥ ʥʘʙʣʶʜʘʝʪʩʷ ʪʘʢʞʝ ʩʣʦʞʥʘʷ ʢʘʨʪʠʥʘ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʥʝʩʢʦʣʴʢʠʭ ʚʝʪʨʦʚ. 



108 
 

 

ʃʀʊɽʈɸʊʋʈɸ 

1. Stable Isotope. Hydrology. Deuterium and oxygen-18 in water ʩycle. IAEA TRS-210. Vienna: IAEA, 1981. 439 p. 

2. Craig H. Isotopic variations in meteoric waters // Science, 1961. N 133. P. 1702ï1703. 

3. ʌʝʨʨʦʥʩʢʠʡ ɺ. ʀ., ʇʦʣʷʢʦʚ ɺ.ɸ. ʀʟʦʪʦʧʳ ʛʠʜʨʦʩʬʝʨʳ ɿʝʤʣʠ. ʄ.: ʅʝʜʨʘ, 2009. 632 c. 

4. ʂʨʠʦʩʬʝʨʘ ɿʝʤʣʠ. 2010. ʊ. XIV, ˉ 1. ʉ. 13ï21. 

5. Cʘʡʪ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ (ʄɸɻɸʊʕ) çGlobal Network Isotopes in Precipitationè (GNIP). 

URL: http://www-naweb.iaea.org/napc/ih/IHS_resources_gnip.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 10.07.2011). 

6. ɽ.ʇ. ʂʘʶʢʦʚʘ, çʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʙʠʣʴʥʳʭ ʠʟʦʪʦʧʦʚ ʜʣʷ ʦʮʝʥʢʠ ʵʣʝʤʝʥʪʦʚ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘè, ɺʝʩʪʥʠʢ ʉʇʙɻʋ. 

ʉʝʨ. 7. 2013. ɺʳʧ. 4, - ʉ. 53-61.  

7. Gat J.R. The isotopes of hydrogen and oxygen in precipitation / J.R. Gat // eds P. Fritz, J.-Ch. Fontes. Handbook of 

environmental isotope geochemistry. The Terrestrial Environment. A. Elsevier, Amsterdam, 1980. -Vol.1. -P.21ï48. 

 

ÏÑÙÑÓÔÝÔ ÚÍÇÚ ÐÌÜ ÇÌÎÓÌÔ ÐÌÜ¾Ô ÓÌÜÌàäÚÙ ÐÌÜ ÐÌÎÜÌÔ ÝÑÜÚÍÄ 

Þìüöôíô ôóúþúûĕúô ðúôøôô úíĕúô ýìþĕĒ îì óñüôóìøôùĒ (ŭ2Ù îì ŭ18Ú) ðìü øôùþìėìĕúô öĘĕôô ĕìîóìô ðìüČô 
ÓìüìĀĄúù þìðėôėúþ ïÿóìüúùôðì Ąÿðììýþ. Ðìü ìýúýô øìĆ÷ÿøúþĕúô íì ðìýþ úøìðì ïñùñóôýô íúüôĄúþô 
ìþøúýĀñüĒ ðìü îúðôô ðìüČô ÓìüìĀĄúù øìĆ÷ÿø öìüðì Ąÿð. ÍúüôĄúþ ìýúýìù ðìü øìöúùĕúô óñüôù þìĄìööÿ÷ 
øñČíìð: ðìü ùôø-ĕìîóìô àúùðìüČô, þìîìýýÿþô Ąìøú÷ĕúô ĎìüíĒ, Ąôøú÷Ē îì ĔìùÿíĒ; ðìü ýÿí-ĕìîóìô Øìýþăúĕô 
Öÿĕùì, þìîìýýÿþô Ąìøú÷ĕúô ĎìüíĒ; ðìü ýÿí-ĕìîóìô ÓìüìĀĄúù (ðìü ċöĔúċĄìîôô ðìüČĕúô àúùðìüČ îì ÓìüìĀĄúù 
îì þú ýìüĕìðô Æÿøĕÿüôô ßóíñöôýþúù) þìîìýýÿþô Ąìøú÷ĕúô ĎìüíĒ, Ĕìùÿíÿ-ĎìüíĒ îì Ąôøú÷Ē-ĎìüíĒ. Úíô ìó ĕìøì 
ýìíÿö ðìü āÿðô ðìüČô ÓìüìĀĄúù íì ùìóìü øñüìýìð. Úíô ðìüČ ìó úíĄìîôô ûôüċāĕúô ÓìüìĀĄúù îì Üìø ýìüăìĄøì 
øñïôüìð. Þú ýìüĕìðô Æÿøĕÿüôô ßóíñöôýþúù úí ðìü ðìüČ ýìíÿöôô āÿðüú ùôïúĕ øñðúüìð, öô ùôĄúùìô úíô 
ûôüċāôüú Ąìĕúðìþ øñðôĕìð. Ìó ĕìøì úíô îìóùôù ðìü ìĎíìô äìĕüôýþúù ðìüĔ ïìüðôð. ÌĎíì ìó ĕìøì øôùþìėìô 
ûìýþô øìöúùô þìðėôėúþĒ íì Ąÿøúü üìĀþì, Ąìøú÷ĕú îì ìíüĕú ìó Ĕúùôíô Ąôøú÷ ĕìüìöìþ øñöÿùìùð. Ìó ĕìøì 
öúüüñ÷ċþýôċô íñĄþìü ðìü ýÿí-ĕìîóìô Øìýþăúĕô Öÿĕùì íì ùìóìü øñüìýìð, öô ýìüăìĄøìô úíôô āÿðüú ìó Ąìøú÷ĕú 
îì íúüôĄúþô ĎìüíĒ øñïôüìð. Öúüüñ÷ċþýôċô ìó ĕìøì ûìýþ ðìü ýÿí-ĕìîóìô ðìüČô àúùðìüČ íì ùìóìü øñüìýìð, öô 
ýìüăìĄøìô úíĒ ìó ýìøþô ýñ ùìøÿðô Ąìøú÷ (Ąôøú÷Ē, ĔìùÿíĒ îì ĎìüíĒ) þìĄìööÿ÷ øñČíìð. Ðìü ýÿí-ĕìîóìô ðìüČô 
ÓìüìĀĄúù ìó ýìíìíô ýìøþĕúô íôýČüô Ąìøú÷ ĕú÷ìþô øÿüìööìí øÿĄúĕôðì öìüðì øñĄìîìð. 

Öì÷ôðîúòìĕú: ôóúþúûĕúô ðúôøôô úí, ïñùñóôýô úí, þìĄìööÿ÷Číôô ðìüČ, ðìüČô ÓìüìĀĄúù, Øìýþăúĕô 
Öÿĕùì, àúùðìüČ.  

 

ɻɽʅɽɿʀʉ ɺʆɼʓ ɺ ɹɸʉʉɽʁʅɽ ʈɽʂʀ ɿɽʈɸɺʐɸʅ ɺ ʇɽʈʀʆɼ ʇʆʃʆɺʆɼʔʗ 

ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʪʥʦʰʝʥʠʝ ʩʦʩʪʘʚʘ ʩʪʘʙʠʣʴʥʳʭ ʠʟʦʪʦʧʦʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ (ŭ2ʅ ʠ 

ŭ18ʆ) ʚ ʛʦʨʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʝʨʘʚʰʘʥ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʤʦʞʥʦ ʭʦʨʦʰʦ ʧʨʦʩʣʝʜʠʪʴ ʛʝʥʝʟʠʩ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ɿʝʨʘʬʰʘʥ. ʆʩʘʜʢʠ ʚ ʦʩʥʦʚʥʦʤ ʬʦʨʤʠʨʫʶʪʩʷ: ʚ ʩʫʙ-ʙʘʩʩʝʡʥʝ ʌʦʥʜʘʨʴʷ 

ʟʘʧʘʜʥʳʤʠ, ʩʝʚʝʨʥʳʤʠ ʠ ʶʞʥʳʤʠ ʚʝʪʨʘʤʠ; ʚ ʩʫʙ-ʙʘʩʩʝʡʥʝ ʉʪʘʨʘʷ ʄʘʪʯʘ ʟʘʧʘʜʥʳʤʠ ʚʝʪʨʘʤʠ; ʘ ʚ ʩʫʙ-ʙʘʩʩʝʡʥʝ 

ɿʝʨʘʚʰʘʥ (ʦʪ ʩʣʠʷʥʠʷ ʨʝʢ ʌʦʥʜʘʨʴʷ ʩ ɿʝʨʘʚʰʘʥʦʤ ʠ ʜʦ ʛʨʘʥʠʮʳ ʩ ʈʝʩʧʫʙʣʠʢʦʡ ʋʟʙʝʢʠʩʪʘʥ) ʟʘʧʘʜʥʳʤʠ, ʶʛʦ-

ʟʘʧʘʜʥʳʤʠ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʤʠ ʚʝʪʨʘʤʠ. ʅʘʠʙʦʣʝʝ ʣʝʛʢʘʷ ʚʦʜʘ ʩʦʜʝʨʞʠʪʩʷ ʚ ʩʘʤʦʤ ɿʝʨʘʚʰʘʥʝ. ʆʩʥʦʚʥʦʝ ʧʠʪʘʥʠʝ 

ʨʝʢʘ ʧʦʣʫʯʘʝʪ ʦʪ ʪʘʷʥʠʷ ʣʝʜʥʠʢʦʚ ɿʝʨʘʚʰʘʥʩʢʠʡ ʠ ʈʘʤʘ. ɼʦ ʛʨʘʥʠʮʳ ʩ ʈʝʩʧʫʙʣʠʢʦʡ ʋʟʙʝʢʠʩʪʘʥ ʚʦʜʘ ʚ ʨʝʢʝ ʦʩʪʘʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʣʝʛʢʦʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʧʠʪʘʥʠʝʤ ɿʝʨʘʚʰʘʥʘ ʷʚʣʷʝʪʩʷ ʣʝʜʥʠʢʦʚʘʷ ʚʦʜʘ. ʅʘʠʙʦʣʝʝ 

ʪʷʞʝʣʘʷ ʚʦʜʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʥʘ ʐʘʭʨʠʩʪʘʥʩʢʦʤ ʧʝʨʝʚʘʣʝ. ʇʝʨʝʚʘʣ ʷʚʣʷʝʪʩʷ ʥʠʞʘʡʰʝʡ ʪʦʯʢʦʡ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʠ 

ʯʝʨʝʟ ʥʝʛʦ ʧʨʦʥʠʢʘʶʪ ʩʝʚʝʨʥʳʝ ʚʝʪʨʘ ʠ ʦʙʣʘʢʘ. ʃʫʯʰʝ ʚʩʝʛʦ ʜʘʥʥʳʝ ʢʦʨʨʝʣʠʨʫʶʪ ʚ ʩʫʙ-ʙʘʩʩʝʡʥʝ ʉʪʘʨʘʷ ʄʘʪʯʘ, ʛʜʝ 

ʜʫʶʪ ʪʦʣʴʢʦ ʟʘʧʘʜʥʳʝ ʚʝʪʨʳ ʠ ʦʩʘʜʢʠ. ʍʫʞʝ ʚʩʝʛʦ ʜʘʥʥʳʝ ʢʦʨʨʝʣʠʨʫʶʪ ʚ ʩʫʙ-ʙʘʩʩʝʡʥʝ ʌʦʥʜʘʨʴʷ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʫʧʝʨʧʦʟʠʮʠʷ ʪʨʝʭ ʚʝʪʨʦʚ: ʟʘʧʘʜʥʳʭ, ʩʝʚʝʨʥʳʭ ʠ ʶʞʥʳʭ. ɺ ʩʫʙ-ʙʘʩʩʝʡʥʝ ɿʝʨʘʚʰʘʥ ʥʘʙʣʶʜʘʝʪʩʷ ʪʘʢʞʝ ʩʣʦʞʥʘʷ 

ʢʘʨʪʠʥʘ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʥʝʩʢʦʣʴʢʠʭ ʚʝʪʨʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʘʙʠʣʴʥʳʝ ʠʟʦʪʦʧʳ ʚʦʜʳ, ʛʝʥʝʟʠʩ ʚʦʜʳ, ʧʠʪʘʥʠʝ ʨʝʢʠ, ʨʝʢʘ ɿʝʨʘʚʰʘʥ, ʉʪʘʨʘʷ ʄʘʪʯʘ, 

ʌʦʥʜʘʨʴʷ. 

 

GENESIS OF WATER OF THE ZERAPSHAN RIVER BASIN IN THE FLOOR PERIOD  

The composition of stable isotopes of surface and groundwater (ŭ2ʅ and ŭ18ʆ) was studied in the mountainous part of 

the Zeravshan river basin. According to the obtained data, it is possible to well trace the genesis of precipitation in the valley 

of the Zerafshan River. Precipitation is mainly formed: in the Fondarya sub-basin by westerly, northerly and southerly winds; 

in the sub-basin Old Matcha with westerly winds; and in the Zeravshan sub-basin (from the confluence of the Fondarya rivers 

with the Zeravshan and to the border with the Republic of Uzbekistan) by westerly, southwesterly and northwesterly winds. 

The lightest water is in Zarafshan itself. The river receives its main feeding from the melting of the Zeravshan and Rama 

glaciers. Up to the border with the Republic of Uzbekistan, the water in the river remains the easiest, which indicates that the 

main power of the Zeravshan is glacial water. The heaviest water is registered on the Shahristan Pass. The pass is the lowest 

point in the area and the northern winds and clouds penetrate through it. The data correlate best of all in the sub-basin Old 

Matcha, where only westerly winds and precipitation blow. Worst the data correlate in the sub-basin of Fondarya, where a 

superposition of the three westerly, northern, and southern winds is observed. A complex picture is also observed in the 

Zeravshan sub-basin due to the presence of several winds. 

Key words: stable isotopes of water, genesis of water, river nutrition, Zeravshan River, Old Matcha, Fondarya. 
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ÐúùôĄïú״ô øô÷÷ôô ÞúĔôöôýþúù 
 
Ìó þìĆüôāô ôùöôĄúĀô ôùýúùôċþ îì ìó óìøúùĕúô ėìðôø óìāôüìĕúô úíĒ ĕìø ðìü 

ĀìĆú÷ôċþô ĕìČþôô ôùýúù îì ĕìø úíČüĒ öìüðìùô óìøôùĕúô öôĄþô þìĆõôùúþô ïÿùúïÿùô ýúĕìô 
öôĄúîìüóĒ îìýñĆ ôýþôĀúðì öìüðì øñĄÿðììùð. Ðìü óìøúùô ôøüĘóì ùôó ôùýúùôċþ ėúðôü ìýþ, 
óìāôüìĕúô úíôô ĔúõðúĄþìüú íú øìėýìðĕúô ïÿùúïÿù ôýþôĀúðì íìüìð ìó Ĕÿø÷ì ċöñ ìó úù ôù 
ĕúýô÷ öìüðìùô ùñüĘô íìüė ìó úí øñíúĄìð. 

Îúíìýþì íì ôù úĕôýþì ¬ úĕôýþì ôùýúùôċþ íì Ąìüúôþô øìîĔÿðíÿðìô úí øÿþúíôė ïìüðôðì, 
íì ùôóúøô øìĆøÿ÷ôô úíĕúô þìíôĒ þôíėô ĉĕþôČĔúþô ĕìøìüĘóìô āÿð ĀìĆú÷ôċþ ùìøÿð, íì úùĕú 
þìĆýôü øñüìýúùìð. Úíô þìíôñ, öô ðìü ðúāô÷ô öôĄîìü íì îÿĔÿð øñúċð, ĕìøñĄì þôíėô 
ėúùÿùïÿóúüĒ ýìüîìþô øô÷÷ôô úù íì Ąÿøúü øñüìîìð îì íì þìîüô ėúùÿùĒ ăÿù øú÷ôöôċþô 
ðìî÷ìþĒ ĉĆþôüúĀ öìüðì øñĄìîìð. Ìó ýìüăìĄøìĕú øìĆ÷ÿø ïìüðôðììýþ, öô ăÿùôù ėìüúüĕúüú 
ėìüôí ĕìøìô ðìî÷ìþĕúô ÚýôČô ØìüöìóĒ îì àñðñüìþýôċô Üÿýôċ ėìíÿ÷ öìüðììùð. Ìó Ĕÿø÷ì, 
øÿîúĀôėô Éúùÿùô Æÿøĕÿüôô ÞúĔôöôýþúù ðìü íúüìô Öúðñöýô úí óìāôüìô úíô Æÿøĕÿüôô 
ÞúĔôöôýþúù øú÷ôöôċþô ðìî÷ìþ íì ĕôýúí üìĀþì, ðìî÷ìþ ôýþôĀúðìô úùüú íì Āúôðìô ðìî÷ìþ îì 
øô÷÷ìþ öìĀú÷ìþ øñðôĕìð.  

Íú ðôïìüïÿùĄìîôô ôė÷ôø îì ĕìüïÿùì ôĀ÷úýôĕú íì ýìüăìĄøìĕúô úíô îì ôýþôĀúðìô 
úėô÷úùìĊ ĕôĀóô óìāôüìĕúô úí ìó ôĀ÷úýĄìîô îì öìøĄìîĒ ĕìü ðìî÷ìþ ìó ĕôýúíô íÿĔñþô āÿð 
þìĄöô÷úþĕúô ðìā÷ðúüñüú îúíìýþì öìüðì, íì úøĘóôĄô óìāôüìĕúô úí, ĕôýúíô úùĕú îì þìðėôėô 
ýôĀìþ, ĕôĀó, íì ùìėĄìïôüĒ îì ôðúüìô úùĕú ðìü ýìþĕô ðìî÷ìþ, ôùăÿùôù ýúāþìùô ùñüÿïúĕĕúô 
úíôô íìüėô îì úøúðì ùìøÿðìùô øÿþìāìýôýúùô íì þì÷ìíúþĕúô óìøúù Ĕìîúíïÿüú úøúðì 
ùìøúċð, ċĆùñ ðìü ôù øìîüôð ýìüĀô øìí÷ìĎô íÿĔñþô ðìî÷ìþĒ íì ìøì÷ øñúċð. Øÿþúíôėô 
þìėýôøúþô ĕÿðÿðô øìĆøÿüĒ úíô þìíôôñ, öô ðìü ėì÷ìøüìîô ðìî÷ìþ íì îÿĔÿð øñúċð, ĕìøăÿù 
óìāôüìô þìíôĒ ìüóôĄô āÿðüú ðúüìð îì ôýþôĀúðìô úù íì óôøìô ðìî÷ìþ ėìüúü ðúüìð [2,ý.55].  

Æúüô öìüðìùô ýìþĕô āôóøìþüìýúùôô ùìüā (þìĆüôĀì) íì úí ĕìøăÿù óìāôüìô þìíôĒ íú 
øìėýìðô ĕìîìýøìùðïìüðúùôô ôýþôĀúðìô ýìüĀìöúüúùìô úí, ĕôĀóô óìāôüìĕúô úí ìó 
ôĀ÷úýôĕúô íì ìøì÷ úøìðì ìøì÷Ē öìüðì øñĄìîìð.  

Þìĕ÷ô÷ô ĕú÷ìþô óìøúùìîĒ îì ðÿüùìøúô ôýþôĀúðìô óìāôüìĕúô úí ïÿîúĕô úù ìýþ, öô 
øìýĆì÷ìô øÿĕôøþìüôùô ôýþôĀúðìô óìāôüìĕúô úí ùôĄúù øñðôĕìð, öô øìýĆì÷ìĕúô úí 
ĔúíìĔúïÿóúüĒ ðìü ýìþĕô óìüÿüôô óìøúùìîĒ íìüúô íñĕþìü öìüðìùô ĕúýô÷ùúöôô óìøôùĕúô 

mailto:abdush_dj@mail.ru
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úíČüôĄìîìùðì íú ùìóìüðúĄþô āÿýÿýôċþĕúô þìíôôĊ ĉöú÷úïĒ îì ôýþôĀúðìô ĕìøìô óìāôüìĕúô 
úí øñíúĄìð.  

Ìó þìĄìööÿ÷Číôô úíô ðìüČĕúô öôĄîìü ýúĕìô ĉùñüïñþôöì üÿĄð ČĀþì ðìü úċùðì ìó ýúĕìô 
øìóöÿü Āúôðìô óôČð íì íÿĔñþô ðìî÷ìþ îúüôð øñĄìîìð. Ì÷íìþþì ĉùñüïñþôöì ðìü ėìþúüô 
ýúĕìĕúô āúĔìïôô āì÷ė ċöñ ìó ýúĕìĕúô íÿùČðô ôėþôýúðôČþ øñíúĄìð. Ýúĕìô øìóöÿü ýìþĕô 
ôėþôýúðôô üÿĄðô ĕìøìô ýúĕìĕúô ôėþôýúðôČþüú øÿìõċù ùìøÿðì, ĕìøóìøúù Āÿùöýôċĕúô 
ôĔþôøúôô îúíìýþì íì þìĆøôùúþô þìíôôô úðìøúùüú íú ïìüøĒ îì üìîĄìùĒ ôĔüú øñöÿùìð 
[1,ý.120].  

Ýìüóìøôùô ÞúĔôöôýþúù íú þìíôìþô óñíúċĄ øôČùô ðôïìü öôĄîìü״ú íú āÿýÿýôċþ״úô 

ôץ÷ôøôìĄ Āìüץ øñöÿùìð. àìüú״ìø úøìðìðìùô ôøöúùôċþ״ú íì ì״ú÷ôô öôĄîìü, íìĆðô íì 
ðìýþúîìüðìùô ôýþôץ÷ú÷ôċþô ðìî÷ìþĒ, ðìü״úô ùìîüú íúó öìüð.  

Íìüúô íúó ״ìø ðìýþüìý íÿðìù íì úíô þúóìô úĄúøôðìùô ׳ÿöÿøìþô Æÿø״ÿüôô 

ÞúĔôöôýþúù ăúüì״úô þìĆāôüùúûìóôü ìùðñĄôðì ôýþúðììýþ. פìüúüô ׳ÿöÿøìþô Æÿø״ÿüôô 
ÞúĔôöôýþúù Ĝ514 ìó 02.12.2006 úôð íì þìýðôץô µÍìüùúøìô íñ״þìü ùìøÿðìùô þìĆøôùúþô úíô 

þúóìô ùĘĄúöĒ íì ì״ú÷ôô Æÿø״ÿüôô ÞúĔôöôýþúù ðìü ðìîüìô ýú÷״úô 2007-2020½. Ôù íìüùúøì 
ôøöúù øñðô״ìð, öô ôøöúùôċþ״ú ðìü ðñ״úþ״ú ìøì÷Ē öìüðì Ąÿðì üÿĄð ðúðì Ąìîìùð.  

Îúíìýþì íì ôù íìüùúøìô ðìü íú÷úóôöü ïìüðôðì úôð íì öìøíÿðôĊ ùúüìýúïôô ״ì÷÷ô 

øìýĆì÷ì״úô øÿíüìøô ýú״ìô úíĒ ùĘĄúöĒ ðìîüì íì ðìîüì ״ì÷÷ô āÿðüú øñČíìð. Øìîüôðô óôöü 
ìýþ, öô øìץýìðô ìýúýôô íìüùúøì íìüץìüúüýúóôô ýôýþñøì״úô øìîĔÿð íÿðì, ðìü ״ú÷ìþô öúüĒ 
ùôïú״ ðúĄþìùô ôùĄúúþ״úô úíô úĄúøôðìùôô øĘ״÷ìþô ôýþôĀúðìíìüôìĄúù íì úāôü üìýôðì, 

ýúāþøúùô ôùĄúúþ״úô ì÷ú״ôðìô úíĒ, ýúāþøúùô Ąú״üüú״úôúíïÿóìüô íìõùôĔìøúìþĒ îì 
íìõùôùú״ôċîĒ ìýúýô íì ״ìðìĀ üìýôðìùô íìüùúøì øñíúĄìð [4,c.54]. Ì÷íìþþì, úí ðìü 

Ąìüúôþ״úô þìíôĒ ״ìøñĄì ú÷ÿðìô ùìøìö״úô ïÿùúïÿù, øúððì״úô ðôïìüô ״ì÷Ąìîìùðì îì ïìó״ú 
øñíúĄìð. Øÿ״ôþô ìþüúĀ îì øìùíìĆ״úô ûìõðúôĄô þìüöôíô úí ðúôøú íú øôץðúüô øúððì״úô 
úíĒ þìסõôü ČĀþì øñôýþìð. Ìõùô óìøúù ðìü öôĄîìü þìĆøôùô ì״ú÷Ē íú úíô ùĘĄúöĒ úù ץìðìü 

ùôïìüúùöÿùìùðì ùñýþ. Óìāôüìô úí״úô öôĄîìü, íôùúíìü ýìíìíô þìץýôøĄìîôô þìíôô 
ùúíìüúíìü þìץýôø ïìüðôðì ìýþ. Ìó ôù üĘ, íìĆóìù ðñ״ì״ú ìó úíô þúóìô úĄúøôðìùĒ þìùץôýĒ 
øñöìĄìùð. Íìüúô íìüþìüìĀ ùìøÿðìùô ״ú÷ìþô ĔúõðúĄþì íìüùúøì״úô ðìî÷ìþĒ ìøì÷ 
øñöÿùìùð.  

éĆ÷úùô ðì״ýú÷ì״״úô íìõùì÷øô÷ì÷Ē: 
- Ýú÷ô 2003 - ýú÷ô µÍìõùì÷øô÷ì÷ôô úíô þúóì"; 
- Ýú÷ĕúô 2005-2015 Ðìĕýú÷ìô íìõùì÷øô÷ì÷ôô ìøì÷ "Úí íìüúô ĕìČþ"; 
- Ýú÷ô 2013 µÝú÷ô íìõùì÷øô÷ì÷ôô ĕìøöúüôĕú ðìü ýúĕìô úí". 
- Ðì״ýú÷ìô íìõùì÷øô÷ì÷Ē ìøì÷ µÚí íìüúô üÿĄðô ÿýþÿîúü, ýú÷״úô 2018-2028½. 
Íìüúô íúó ״ìø íñĄþìü Āìüú״ìø úîìüðìùô Ąìüúôþ״úô ùìî, þìîìýýÿþô Āìóúô 

ýìüøúċïÿóúüĒ, ìøì÷ôĄìîôô íìüùúøì״úô ðìî÷ìþĒ îì סìõüôðìî÷ìþĒ úôð íì þìĆøôùô úíô 

úĄúøôðìùôô ì״ú÷Ē ðìü ðñ״úþ״úô ôøöúùôċþô āÿíñýþ. ×úóôø íì Čðúîìüôýþ, öô úíô þìíôôô 
ôýþñĆøú÷ôô ôøüĘóìô ì״ú÷Ē íú ċö ץìþúü úøô÷ĕú øÿìõċù öìüðì øñĄìîìð, ìó Ĕÿø÷ì; 
øôùñüì÷ùúöĒ, ĕìüúüìþ, øúððìĕúô øÿì÷÷ìė (ĎìĄĕúô ðôýûñüýôô ðìĎì÷) ĔìüìČùïÿóìüúùĒ, íĘõ, 
þôüìïĒ, üìùïùúöĒ, ĄìĀĀúĀĒ, ùôĄúùðôĕìùðìô ïôðüúïñùĒ (pH), āúýôċþô úöýôðÿ-
íìüėìüúüöÿùĒ, öôý÷úþìùúöĒ, ôĄėúüùúöĒ, îì Ďìõüì. ÙúïÿĀþì ùìøúùìð, öô ĕìü ċöñ ìó ôù 
ùôĄúùðôĕìùðìĕúô óôöüïìüðôðì íú íÿóÿüïôĕú íìüúô ôýþôĀúðìô ì״ú÷Ē ðúüúô øñĆČüĕúô 
øÿìõċù øñíúĄìùð. Ìïìü þì״÷ô÷ öìüðì íìüúñø ðìü øìø÷ìöìþĕúô þìüìץėô öìüðìô Ĕìĕúù íì ċö 
ùìĀìü úðìø ýìüĀô ÿøÿøôô úíðìü ċö ĄìíúùìüĘó ìó 100 þú 120 ÷ôþü üúýþ øñúċð, îì÷ñ ðìü 
øìø÷ìöìþĕúô ýÿýþþìüìץėôöìüðì íúĄìð ìó 20 þú 30 ÷ôþü úí ðìü ċö ĄìíúùìüĘó óôČð ôýþñĆøú÷ 
öìüðì ùìøñĄìîìð. Øÿìõċù ïìüðôðìýþ, öô ðìü üĘôóìøôù úíô ùĘĄúöĒ ĕìøìïĒ 2,5%-üú þìĄöô÷ 
øñðô״ìð, îì÷ñ íú ĄìüúĀìþô āúýôċþĕúô øÿĆĔôóìùúöôô úí ôù øôėðúüô ùúăôó íìüúô þìĆøôù 
ùìøÿðìùô ĉĕþôČĔúþô ôùýúù þú ìùðúóìñ öôĀúċïĒ ùìøñöÿùìð. Ìó ״ìøôù ýìíìí øÿĄöô÷ôô 
óìāôüìöÿùôô úíô ùĘĄúöĒ ״ú÷ú íì øôČù úøìðììýþ. 

Þìîüñ øìĆ÷ÿø ìýþ, ðìü ėì÷ìøüìîô ÞúĔôöôýþúù 720 ĕìóúü ïñöþìü óìøôùô úíČüôĄìîìùðì 
øìîĔÿð ìýþ. Íì ýìíìíô āñ÷ñ óôČð ïìüðôðìùô ôýþôĀúðìô úí, ôùăÿùôù, óôČð Ąÿðìùô 
ôĀ÷úýĄìîôô úíĕúô þìíôĒ íú ûìüþúîĕúô ôýþñĕýú÷Ē îì øìôĄĒ ýìíìíïúüô ìýúýôô ùúüìýúïôô 
úíô ùĘĄúöĒ ðìü ÚýôČô ØìüöìóĒ îì þìĎõôüČíôô ôė÷ôøĒ úùüú íì ìøì÷ úîìüðììýþ. Íú ýìíìíĕúô 
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ïÿùúïÿùô ĉöú÷úïĒ ïìüø Ąÿðìùô ôė÷ôøĒ ýìõČüìô øú ùôýíìþ íì øñĆČüô ìîîì÷ììĄ íú úù 
øÿýúôðìþ öìüðì ôýþúðììýþ, öô ðìü ċö ėìþúü øìø÷ìöìþĕú Ĕìùïì÷óúüĕú ýĘāþì íì āúöôýþìü 
þìíðô÷ ČĀþì ôýþúðììùð. Ðìü ðôïìü þìüìĀô ú÷ìø íúĄìð, íúüôĄúþô ìþøúýĀñüĒ āñ÷ñ ìĀóÿðì, 
Ąìĕüĕúô öì÷úùþìüôù îì øôùþìėìĕúô óôČðñ óñüô úí øúùðì, ùñýþÿ ùúíÿð ïìüðôðì ôýþúðììùð. 

ÖúüĄôùúýúù ״ú÷ú ûñĄïĘô ùìøÿðì ôýþúðììùð, öô þñĆðúðô ì״ú÷ôô öÿüüìô óìøôù ìó 
þìùץôýôô úíô úĄúøôðìùĒ íì 9 ø÷üð ùìĀìü øñüìýìð îì íúôù ïÿùì øÿùúýôíìþô íñì״ìøôċþúùì 
ùôýíìþ íì úíô þúóì þìĆøôù ùìøÿðìùô ìĕú÷Ē íú úíô úĄúøôðìùĒ Ďìõüôôøöúù øñïìüðìð.  

Þôíץô øìĆ÷ÿøúþ״úô øìîĔÿð íÿðì ״ôýúíô ÿøÿøôô óìāôüì״úô úí ðìü Ĕì״úù íì ״ôýýìô úíô 
þúóìô ùĘĄúöĒ øôץðúüô āñ÷ñ öìø üúýþ øñúċð. Ìó øôץðúüô øìîĔÿðíÿðìô úíô þúóìô úĄúøôðìùĒ 
 úô íì÷ìùð, öô íìüúô ôùýúùôċþ ðìýþùúüìý״״ìþúüöĘץ ÿ״úô öĘ״ú, ċā״ôýýììĄ íì ûôüċā״ 2/3

 .ìýþìùð üúýþ úøìðì ôýþúðììýþ״
áúþôüùôĄúù íúċð öìüð, öô ìõùô óìøúù ùúüìýúïôô úíô þúóìô ùĘĄúöôüú þìøúøô ì״ú÷ôô 

öÿüüìô óìøôù ĉ״ýúý öìüðì ôýþúðììýþ. 
ßøñðîúüñø, öô íú ĔÿýþÿĔĘ ùìøÿðìùô üúĕĕúô ùìî îì öìø öìüðìùô ûìüþúîô ôĀ÷úýô״ú íì 

úíô ðìüČ״ú, ôùăÿùôù, íú þìüóÿ ÿýÿ÷ĕúô óìøúùìîĒ íì üúĕ øúùðìùô ôýþôĀúðìô úíô 

úĄúøôðìùĒ, ìøì÷ôĄìîôô íìüùúøì״úô ðìî÷ìþĒ íìüúô íñ״ðúĄþô úíô þúóì øÿĄöô÷úþô 
þìĆøôùúþô ìĕú÷Ē íú úíô þúóìô úĄúøôðìùĒ þú ðìüìĔìô øÿìõċù ĕì÷÷ô øÿýíôô āÿðìĄüú 
øñČíìð. 
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ʊʘʜʞʠʢʠʩʪʘʥ. ʆʪʤʝʯʝʥʳ ʥʝʜʦʩʪʘʪʢʠ ʠ ʚʣʠʷʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʠ ʢʘʢ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ, 

ʪʘʢ ʠ ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʘ, ʟʘʛʨʝʟʥʝʥʠʝ, ʢʣʠʤʘʪ, ʧʠʪʴʝʚʘʷ ʚʦʜʘ, ʧʨʦʛʨʘʤʤʘ, ʥʘʩʝʣʝʥʠʝ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, 

ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ. 
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ßÐÖ 551.324 (575.3)  
ÎÌÓæÔ ÛÔÜëáÇÚÔ ÞÚÆÔÖÔÝÞÚÙ  

(ÚáÔÜÔ ÌÝÜÔ XIX  ÎÌ ÙÔØÌÔ ÌÎÎÌ×Ô ÌÝÜÔ XX) 
 

ÓôČüìþĄúĕô Æ., ×ìí÷ìíÿùúîì Ó.Ø. 
ÐúùôĄïúĕô ðì÷ìþôô úøĘóïúüôô ÞúĔôöôýþúù íì ùúøô Ý. Ìõùõ 
Ôùýþôþÿþô øìýĆì÷ìĕúô úí, ïôðüúĉùñüïñþôöì îì ĉöú÷úïôċô ÌÔ ÆÞ 

 
Ûôüċāĕúô ÞúĔôöôýþúù ċöñ ìó íúôïìüôĕúô ìýúýôô ÚýôČô ØìüöìóĒ íÿðì, üÿĄðô ýúĕìĕúô 

ïÿùúïÿùô āúĔìïôô āì÷ėô øìø÷ìöìþĕúô ôù øôùþìėì íñ ôýþôĀúðìô úíô ôù óìāôüìĕúô íñíìĕúô þìíôìþ 
Ďìõüôôøöúù øñíúĄìð. Çìøóìøúù, þìĎõôüČíôô ôė÷ôø ðìü óìøúùô ĕúóôüì íì øìîĔÿðôċþô ôù ûôüċāĕú 
þìĕðôð ðúüìð. Ìó ôù ÷ôĕúó, úøĘóôĄô úùĕú ðúüúô ìĕìøôċþô ô÷øĒ îì ìøì÷Ē øñíúĄìð. Ðìü ôù øìėú÷ì 
øú øìîúðĕúô ô÷øôüú úôð íì îìóĆô ûôüċāĕú ìó ýú÷ô 1870 þú ýú÷ô 1980 þìĕ÷ô÷ öìüðì, úøĘóôĄô 

ûôüċāĕúüú ðìü ýú÷ĕúô íìĆðôù ðìü øìėú÷ìô ùìîíìþĒ ûñĄùôĕúðô āúùìùðìïúù āúĕñø öìüð [5,ý.120-126]. 
Øÿððìþô ðìüúó, ûìý ìó ĄôùúýĄìîôĕúô ìîîì÷ôù íú ûôüċāĕúô ÞúĔôöôýþúù, þìðėôėúþăôČùô óôČð 

ìýúýìù íì þìĎõôüČíôô ùÿėþìô ùôĕúôô ĔúõïôüĄìîôô ûôüċāĕú ðôėėìþ øñðúðìùð,öô ôíúüìþ íÿð ìó 
íìėìõðïôüôô øìîėñô ėôýøô ûúČùôô óìíúùìô ûôüċā. Ðìü ôù îìėþ ðìü ėôýøô ûúñùôô óìíúùìô ûôüċā 
ùôĄúùì øúùðì, ûìý ìó øÿĕ÷ìþô øÿìõċù, ĕìùïúøô þìĄüôĀô þìöüúüĒ øñðôðìùð, öô ûôüċā ûñĄ ĕìüìöìþ 
öìüðììýþ, Č óìíúùìô úù þìùìóóÿ÷ ČĀþììýþ. ÍìĆóìù ôù öúü íú ôýþôĀúðìô ìýíúíĕúô øìĕýÿý ùôó ìùĔúø 
ðúðì øñĄÿð. 

ØÿĄúĕôðìĕúô ĉöýûñðôþýôċô ĕìüíôô Ôýöìùðìüöÿ÷, ðìü ýú÷ô 1870, ùôĄúù ðúðì íÿð, öô ôù îìėþ 

ûôüċāô ÓìüìĀĄúù, ĀìĆú÷ íÿðì, íì ûñĄ ĕìüìöìþ øñöìüð [5,ý.267-289]. Þôíėô øÿĄúĕôðìĕú íú ìýíúíĕúô 
øìāýÿý ýú÷ô 1880 ûôüċā ðìü îìóĆôċþô þìùìóóÿ÷ ėìüúü ðúĄþ ûôüċāô [7,ý.73-103]. Þìùìóóÿ÷ô ûôüċāô 
ÓìüìĀĄúù ðìü úāôüô ìýüô XIX ìó Ĕúùôíô ðôïìü þìðėôėúþăôČù ùôó ėìõð öìüðì Ąÿðì íÿð [2,ý.141-145]. 
Ìó ýú÷ô 1890 þú ýú÷ô 1932 ėôýøô óìíúùìô ûôüċā 265ø ėìĀú üìĀþì, ėôýøô ăìûìĄ íúĄìð 1200 ø 
þìùìóóÿ÷ ČĀþì íÿð (ßăìõöôù, 1936). ÞìĔ÷ô÷ô ûôüċāô ÓìüìĀĄúù ðìü øôČùìô ìýüô XX ùôó ôðúøì ČĀþì 
íÿð. Øìýì÷ìù, ìó ýú÷ô 1900 þú ýú÷ô 1960 ûôüċā 460 ø ėìĀú üìĀþì íÿð. Ðìü ôù îìėþ øìõðúùô ûôüċā 
þìāøôùìù 32000 øñþüô øÿüìííìĆ öìø Ąÿðì íÿð. Ìó ýú÷ô 1960 þú ýú÷ô 1973 ûôüċā, øôý÷ô ûñĄþìüì, ðìü 

ĕú÷ìþô ìėôíüìîĒ íÿð. àìėìþ ýú÷ô 1967 ûôüċā öìøñ (4ø) ûñĄ ĕìüìöìþ öìüðì íÿð [3,ý.14-18]. ÍìĆóñ 
ûôüċāĕúô ĕìîóìô ðìüČô Øìýþăúĕ ýú÷ĕúô 60-ÿøô ìýüô XX îìóĆô ïÿùúïÿùüú ðúĄþìùð. 

Øìýì÷ìù, ûôüċāô Ðôāìðìùï, öô ðìü ùôĄñíôô Ąôøú÷ôô ėìþúüöĘĕô ÓìüìĀĄúù Ĕúõïôü ìýþ. Àìõü 
ìó ûôüċāô ÓìüìĀĄúù ìó ýú÷ô 1969 þú ýú÷ô 1967 ðúôøú ðìü ĕú÷ìþô þìùìóóÿ÷ ėìüúü ðúĄþì, ûôüċāĕúô 
Àÿóù, Ûìðìöý, Þüú îìóĆô öìøĄìîôüú ðúüìùð. Ûôüċāô Àÿóù ðìü ĕú÷ìþô ìėôíüìîĒ íÿðì, ûôüċāĕúô 
Ûìðìöý îì Þüú ðìü ĕú÷ìþô íñþìĎõôüìùð. 

ëöñ ìó ûôüċāĕúô öì÷úùþìüôùô Ĕìĕúù-ûôüċāô àñðăñùöú ìó ýú÷ô 1870 þú ýú÷ô 1933 ðÿ ðìîüìô 

ĕìüìöìþô ûñĄüìîôüú ðúĄþ, öô íì ýú÷ĕúô 1870 îì 1914 øÿîúĀôė øñíúĄìð [3,ý.14-18]. Ûôüċā Č íì ûñĄ 
ĕìüìöìþ øñöìüð Č ðìü ĕú÷ìþô ìėôíüìîĒ íÿð. ×ñöôù, ìó ýú÷ô 1910 þú ýú÷ô 1914 ûôüċā íì ûñĄ ĕìüìöìþ 
øñöìüð. Ìó ôù íìĆð ûôüċā ĀìĆú÷ôċþô ìėôíüìîĒ ðúĄþ. Ìó ýú÷ô 1933 þú ýú÷ô 1960 óìíúùìô ûôüċā 302ø 
ûñĄ üìĀþì íÿð. Ðìü ÿøÿø ûôüċā 2,6 öø øÿüìííìĆ øìõðúùüú ïÿø öìüðì íÿð. Ìó ýú÷ô 1922 þú ýú÷ô 1946 
ėôýøô óôČðô ûôüċāĕúô ôù ðìîüì ðìü ĕú÷ìþô ìėôíüìîĒ íÿðìùð. äúāìĕúô ûôüċāô àñðăñùöú ¬ 
Öúýôùñùöúîì, ß÷ÿĎíñö ðìü ôù øÿððìþ ìó ûôüċāô ìýúýô öìùðì Ąÿðì íÿðìùð. Ôù ĕúðôýìĕú ðìü ðôïìü 
Ĕúõĕú ùôó ùìóìüüìý íÿðìùð. Øìýì÷ìù, ûôüċāô Þìùôøìýô Ąôøú÷Ē ìó ýú÷ô 1920 þú ýú÷ô 1960 óôČðì ìó 
900 ø ėìĀú üìĀþì íÿð. ÙôĄúù ðúðì Ąÿðììýþ, öô ðìü ðìîúøô ýú÷ĕúô 1946-1958 ûôüċāĕúô Öúýôùñùöúîì 
îì ß÷ÿĎíñö ĕìüìöìþĕúô ùìíóúùôô ûñĄüìîĒ ðúĄþìùð. Çìøóìøúù, ėôýøô óôČðô ûôüċāĕúô ùôĄñíôĕúô 
Ąìüėôô ėìþúüöĘĕô Ìöìðñøôċô àìùĕú ðìü ĕú÷ìþô ìėôíüìîĒ íÿðìùð. Çìøôù þìîü, ìó ýú÷ô 1928 þú ýú÷ô 
1958 øìõðúùô ûôüċāĕúô ĕìîóìô àñăñùöú óôČðì ìó 8 öø øÿüìííìĆ öìøĄÿðì íÿð. ëĆùñ ûôüċāĕú ðìü 
ÿøÿø ðìü ĕú÷ìþô þìùìóóÿ÷ ėìüúü ðúĄþì, Āìėìþ íìĆóñìĄúù ðìü ĕú÷ìþô ûñĄüìîĒ íÿðìùð. Ðìü ôù îìėþ 
ûôüċāĕúô Þìùôøìýô Ąôøú÷Ē îì ß÷ÿĎíñö ðìü ĕú÷ìþô ûñĄüìîĒ ėìüúü ðúĄþì, ûôüċāĕúô Þìùôøìýô 2 îì 
Þìùôøìýô ăìû ðìü ĕú÷ìþô þìùìóóÿ÷ íÿðìùð. Ûôüċāô Ïüÿøø-ÏüòĄøìõ÷ú ýú÷ĕúô 1962-1963 ðìü ĕú÷ìþô 
ûñĄüìîĒ ėìüúü ðúĄþì, ûôüċāô Þìùôøìý 2 ùôó ýú÷ĕúô 1961-1962 ðìü ĕú÷ìþô ûñĄüìîĒ ėìüúüðúĄþì, 
ûôüċāĕúô Þìùôøìñîì àñðăñùöú ýú÷ô 1963 ðìü ĕú÷ìþô ûñĄüìîĒ ėìüúü ðúĄþì, ýú÷ĕúô íìĆð üĘõ íì 
þìùìóóÿ÷ ðúĄþìùð. 

Ðìü ðôïìü ùúĕôċĕú ùôó îìóĆô ûôüċāĕú øÿĄúĕôðì öìüðì Ąÿðì íÿðìùð. Úùĕú ùôĄúù 
ðúðìùð, öô ýú÷ĕúô 1905-1906 ûôüċāĕúô ėìþúüöĘĕô ÛČþüô 1 ĕìüìöìþô ĕìüāñ÷ì ðúüìùð: ėôýøñ 
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ìó úùĕú ðìü ĕú÷ìþô ûñĄüìîĒ, íìĆóñô úùĕú (Íìÿüú÷øìñîì Þìîìüíñö) ðìü ĕú÷ìþô úėôíüìîôìùð. 
Ûôüċāô ØÿĄöñþúî ýú÷ĕúô 1904-1914 íì ûñĄ ĕìüìöìþ öìüðì, ýú÷ĕúô íìĆðôù îìõ üĘ íì 

þìùìóóÿ÷ úîìüðì íÿð [5,ý.90-95]. 
Ìó ýú÷ô 1923 þú ýú÷ô 1933 ėôýøô üúýþô ûôüċāô Ïüÿøø-Ïüòôøìõ÷ú íì øìýúĀìô 375 ø 

ûñĄ üìĀþì, ėôýøô ăìûìĄ 150-190 ø íì ûñĄ ĕìüìöìþ öìüðì íÿð (ÐúüúĀññî, 1935). 
ØÿĄúĕôðìĕúô ýú÷ĕúô 1960-1970 ùôĄúù ðúðììùð, öô ėôýøñ ìó ûôüċāĕú íì ûñĄ ĕìüìöìþ 
øñöìüðìùð. (Øÿüìô Ąôøú÷Ē, ØÿĄöñþúî, ×ñùôù, ÆìøĆôċþô ïñúïüìĀĒ), ðôïìüĕú ðìü ĕú÷ìþô 
þìùìóÿ÷ ėìüúü ðúüìùð (ÓìüìĀĄúù, ëóĎÿ÷úøðìüì), íìĆóñĕú ðìü ĕú÷ìþô ċöāñ÷ì íÿðìùð (Ïìóùúö, 
Øÿüìô ĔìùÿíĒ, Þüúîì Úöþċíüô āÿüð). Ðìü ôù îìėþ ûôüċāĕúô ėìþúüöĘĕĕúô Çôýúüÿ Ú÷úõ îì 
ÛČþüô 1 ùôó ðìü ôù ĕú÷ìþ ėìüúü ðúĄþìùð (9, ý. 189-198). Óôöü íúċð öìüð, öô ðìü ôù ðìîüìĕúô 
øÿĄúĕôðì ìýúýìù ðôėöìþ íì Ĕúõôîìóöÿùôô ùÿėþìô ùôĕúôô óìíúùìô ûôüċāĕú ðúðì Ąÿðì, íì 
ĕúðôýìĕúô ðìü ðôïìü ėôýøĕúô ûôüċā ïÿóìüúùôðì ðôėėìþô óìüÿüĒ ðúðì ùìøñĄÿð. 

Ìó ýú÷ĕúô 60-ÿøô ìýüô XX ýìü öìüðì íì ûôüċāĕúô ðúüúô ĕìüìöìþô ùìíóúùĒ, öô íìĆóìù 
ĕìüìöìþĕúô ýÿüĆìþùúö ðúüìùð, ðôėėìþô øìāýÿý ðúðì øñĄÿð. Íì ôùĕú øôýú÷ øñĄìîìùð 
ûôüċāĕúô Ðôðì÷ ðìü ĕìîóìô ðìüČô Ýÿüāúí, Ýìÿėðìüìô āÿüð îì Îì÷Ē ðìü ĕìîóìô ðìüČô Øÿėýÿ, 
ÎìùĔðìüì ðìü ĕìîóìô ðìüČô Úíôāôùïúí îì ðôïìüĕú. ØìĄĕÿüþìüôùô úùĕú ûôüċāô áôüýúù ðìü 
íú÷úúíô ðìüČô ÎìùĔ øñíúĄìð, öô 25 öø øÿüìííìĆ øìõðúù ðúĄþì, ìó ôù 17,5 öø øÿüìííìĆ íì 
øìõðúùô ĎôóúïôüĒ üúýþ øñúċð. Ûôüċā ĕìüìöìþô ðìîüìïĒ ðúĄþì, ðìü ĕìü 12-14 ýú÷ ċö 
øìüúþôíì ĕìüìöìþ øñöÿùìð. Ýú÷ô 1963 ĕìüìöìþô ûôüċā íì îúðôô ÎìùĔ óìüìüô öì÷úù üìýúùôðì 

íÿð [4,ý.170-175]. Çìøôù þìîü, ðìü øÿððìþô ðÿüÿ ðìüúó (ýú÷ĕúô 1870-1980) ûôüċāĕúô 

ÞúĔôöôýþúù ĀìĆú÷ôċþô ĕìüāñ÷ì ðúĄþì, ÷ñöôù ðìü íìĆóñ øìîüôðĕú üĘ íì þìùìóóÿ÷ ðúĄþììùð.  
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ÇÚ×ÌÞÔ ÛÔÜëáÇÚÔ ÞÚÆÔÖÔÝÞÚÙ  

(ÚáÔÜÔ ÌÝÜÔ áIá ÎÌ ÙÔØÌÔ ÌÎÎÌ×Ô ÌÝÜÔ áá) 
Ðìü øìėú÷ì ċöñ ìó øìýĆì÷ìĕúô øÿĕôøô ï÷ċĂôúïôðüúö÷ôøìþú÷úïôċô ÞúĔôöôýþúù îì ûìýþÿ íì÷ìùĄìîôô 

ûôüċāĕúô ôù öôĄîìüô öĘĕĒ.  
Þìĕ÷ô÷ô øìîúðĕúô øìîĔÿðì ùôĄúù ðúðìùð, öô ýú÷ô 1870 þú ýú÷ô 1980 ðìü ÿøÿø ĕú÷ìþô ûôüċāĕú 

ïÿùúïÿùìùð: ċöñ þìùìóóÿ÷ øñČíìð ðôïìüñ ûñĄ øñüìîìð, ÝñĊøìĄ íúĄìð ðìü ĕú÷ìþô øÿėìüüìüĒ ėìüúü ðúüìùð. 
×ñöôù, îìóĆô ÿøÿøô þìùìóóÿ÷ôô ûôüċāĕú øÿĄúĕôðì øñĄìîìùð 

Öì÷ôðîúòìĕú: ûñĄüìîĒ, ĕìüìöìþ, þìùìóóÿ÷, ûôüċā, óìíúùìô ûôüċā, øôùþìėìô Ďôóúïôüôô ûôüċā, ùÿėþìô 
íú÷úôô ċāíìùðôô ûôüċā, þìûûôĄ. 
 

 

ʉʆʉʊʆʗʅʀɽ ʃɽɼʅʀʂʆɺ ʊɸɼɾʀʂʀʉʊɸʅɸ  

(ʂʆʅɽʎ-XIX ʀ ʅɸʏɸʃʆ XX ɺɽʂʆɺ) 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʛʣʷʮʠʦʛʠʜʨʦʢʣʠʤʘʪʦʣʦʛʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ: ʩʦʢʨʘʱʝʥʠʝ 

ʠ ʨʦʩʪ ʣʝʜʥʠʢʦʚ ʵʪʦʛʦ ʛʦʨʥʦʛʦ ʢʨʘʷ. 

ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʩ 1870 ʧʦ 1980 ʛ.ʛ. ʚ ʮʝʣʦʤ ʩʦʩʪʦʷʥʠʝ ʣʝʜʥʠʢʦʚ ʨʘʟʥʦʟʥʘʯʥʳ 

- ʦʜʥʠ ʦʪʩʪʫʧʘʶʪ ʜʨʫʛʠʝ ʥʘʩʪʫʧʘʶʪ, ʪʨʝʪʴʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʆʜʥʘʢʦ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʱʠʡ ʬʦʥ 

ʦʪʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʟʚʠʪʠʝ, ʜʚʠʞʝʥʠʝ, ʵʚʦʣʶʮʠʷ, ʣʝʜʥʠʢ, ʟʦʥʘ ʧʠʪʘʥʠʷ, ʪʦʯʢʘ ʟʘʤʝʨʟʘʥʠʷ ʣʝʜʥʠʢʘ, 

ʧʫʣʴʩʘʮʠʷ. 
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THE STATE OF THE GLACIERS IN TAJIKISTAN  

(AT THE END OF T HE 19TH AND THE BEGINNING OF THE 20TH CENTURIES)  

In the article one of the most important problems of the glacio-climaticology of Tajikistan and the fluctuations of 

glaciers in this mountainous region are considered. 

Analysis of existing materials showed that from1970 to 1980 as a whole, the standing of glaciers is ambiguous - some 

retreat, others come, others are in a stationary state. However, there is a general background for the retreat of glaciers. 

Key words: development, movement, eralution, glacier, feeding zone, glacier freezing point, glacier ripple, surging.  
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ʇʈʆɻʅʆɿʅɸʗ ʆʎɽʅʂɸ ʋɻʃɽɺʆɼʆʈʆɼʆɺ ʅʀɾʅɽ ï ʀ ʉʈɽɼʅɽʖʈʉʂʀʍ 

ʆʊʃʆɾɽʅʀʁ ʖɻʆ-ɿɸʇɸɼʅʆɻʆ ʊɸɼɾʀʂʀʉʊɸʅɸ 

 

ʀʰʘʥʦʚ ʄ.ʍ., ʐʘʨʠʧʦʚʘ ʄ.ʀ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

 

ʅʠʞʥʷʷ ʠ ʩʨʝʜʥʷʷ ʶʨʘ ʚ ʖʛʦ-ɿʘʧʘʜʥʦʤ ʊʘʜʞʠʢʠʩʪʘʥʝ ʠʟʫʯʝʥʘ ʚ ʨʘʟʨʝʟʘʭ ʦʙʥʘʞʝʥʠʷ 

ɻʠʩʩʘʨʘ (ʨʘʟʨʝʟʳ ʊʘʰʢʫʛʘʥ, ʃʷʥʛʘʨ, ɻʨʠʥ, ʄʠʸʥʘʜʫ), ʘ ʪʘʢʞʝ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʤʠ ʙʫʨʝʥʠʝʤ, 

ʚ ɼʫʰʘʥʙʠʥʩʢʦʤ ʧʨʦʛʠʙʝ (ʧʣ. ɸʥʜʳʛʝʥ, ʂʦʤʩʦʤʦʣʴʩʢʦʝ, ʐʘʘʤʙʘʨʳ) ʠ ʚ ʨʘʟʨʝʟʘʭ ɼʘʨʚʘʟʘ ɺ.ʉ. 

ʃʫʯʥʠʢʦʚʳʤ (1959, 1972 ʛʛ.). ʇʦ ʵʪʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʨʝʟʳ 

ʦʪʣʠʯʘʶʪʩʷ ʩʪʨʦʝʥʠʝʤ, ʩʦʩʪʘʚʦʤ ʧʦʨʦʜ, ʣʠʪʦʬʘʮʠʷʤʠ ʠ ʤʦʱʥʦʩʪʷʤʠ. 

ʖʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, ʧʦ ʤʥʝʥʠʶ ʵʪʦʛʦ ʘʚʪʦʨʘ (ʃʫʯʥʠʢʦʚ, 1972, ʩ.352), ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʧʦʣʥʳʡ ʮʠʢʣ ʩʝʜʠʤʝʥʪʘʮʠʠ. ɿʜʝʩʴ ʦʪʣʦʞʝʥʠʷ ʪʝʨʨʠʛʝʥʥʦʡ ʫʛʣʝʥʦʩʥʦʡ ʬʦʨʤʘʮʠʠ ʥʠʞʥʝ- ʠ 

ʩʨʝʜʥʝʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʩʦʩʪʘʚʣʷʶʪ ʪʨʘʥʩʛʨʝʩʩʠʚʥʫʶ ʩʝʨʠʶ ʶʨʩʢʦʛʦ ʮʠʢʣʘ, ʘ ʢʘʨʙʦʥʘʪʥʳʝ 

ʧʦʨʦʜʳ ʢʘʣʣʦʚʝʡ-ʦʢʩʬʦʨʜʘ - ʩʪʘʙʠʣʴʥʫʶ ʯʘʩʪʴ ʮʠʢʣʘ. ʇʦʨʦʜʳ ʛʘʣʦʛʝʥʥʦʡ ʠ ʢʨʘʩʥʦʮʚʝʪʥʦʡ 

ʪʝʨʨʠʛʝʥʥʦʡ ʬʦʨʤʘʮʠʠ ʩʦʩʪʘʚʣʷʶʪ ʨʝʛʨʝʩʩʠʚʥʫʶ ʯʘʩʪʴ ʮʠʢʣʘ. ʇʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ ʥʠʞʥʷʷ ʶʨʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʣʠʥʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʫʛʣʝʥʦʩʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʉʨʝʜʥʷʷ ʶʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʤʠ ʠ ʤʦʨʩʢʠʤʠ 

ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʩʘʜʢʘʤʠ. ɺ ʨʘʟʨʝʟʘʭ ʩʨʝʜʥʝʡ ʶʨʳ ʧʨʝʚʘʣʠʨʫʶʪ ʛʣʠʥʳ, ʤʝʨʛʝʣʠ, ʠʟʚʝʩʪʥʷʢʠ, 

ʧʨʦʧʣʘʩʪʢʠ ʠ ʧʣʘʩʪʳ ʫʛʣʝʡ. ʄʦʱʥʦʩʪʠ ʥʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ ʶʨʳ ʠʟʤʝʥʷʶʪʩʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ 

ʜʦ 600-700 ʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʊʘʜʞʠʢʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. ʇʦ ʤʥʝʥʠʶ ʖ.ɸ. ʗʢʦʚʝʮ (ʗʢʦʚʝʮ, 

1972, ʩ. 141) ʵʪʠ ʦʩʘʜʢʠ ʚ ʧʨʠʙʦʨʪʦʚʳʭ ʟʦʥʘʭ ʩʦʩʪʦʷʪ ʠʟ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʘ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʜʝʧʨʝʩʩʠʠ ʟʘʤʝʱʘʶʪʩʷ ʛʣʫʙʦʢʦʚʦʜʥʳʤʠ ʦʩʘʜʢʘʤʠ.  

ɻʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (ʆɺ) ʠ ʝʛʦ ʥʝʨʘʩʪʚʦʨʠʤʦʡ ʯʘʩʪʠ 

(ʅʆɺ) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʳ ʛʨʫʧʧʳ ʚʠʨʪʠʥʠʪʘ, ʢʦʣʣʦʘʣʴʛʠʥʠʪʘ 

ʠ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʠʩʘʧʨʦʧʝʣʝʚʦ-ʛʫʤʫʩʦʚʦʛʦ ʚʝʱʝʩʪʚʘ (ʀʰʘʥʦʚ, 1974, ʩ. 57-61).  

ʋʛʣʠʩʪʳʝ ʚʝʱʝʩʪʚʘ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʛʣʠʥʠʩʪʦ-ʧʝʩʯʘʥʳʭ ʧʦʨʦʜʘʭ, ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʳ ʜʦ 

ʛʘʟʦʚʦ-ʞʠʨʥʦʡ ʩʪʘʜʠʠ. ɺ ʛʨʫʧʧʦʚʦʤ ʫʛʣʝʚʦʜʦʨʦʜʥʦʤ ʩʦʩʪʘʚʝ ʭʣʦʨʦʬʦʨʤʝʥʥʦʛʦ ʙʠʪʫʤʘ ɸ çxʣè 

ʧʨʝʦʙʣʘʜʘʶʪ ʘʩʬʘʣʴʪʦʚʦ-ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʘ ʚ ʩʦʩʪʘʚʝ ʤʘʩʝʣ ʧʨʝʦʙʣʘʜʘʶʪ ʥʝʬʪʝʥʦʚʦ-

ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ.  

ɺ ʧʣʘʪʬʦʨʤʝʥʥʳʡ ʧʝʨʠʦʜ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʙʳʣʠ ʧʦʛʨʫʞʝʥʳ ʜʦ ʛʣʫʙʠʥ 3,4-4,5 ʢʤ, ʯʪʦ 

ʦʙʫʩʣʦʚʠʣʦ ʢʘʪʘʛʝʥʝʟ ʫʛʣʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ ʜʦ ʩʪʘʜʠʠ ʤʘʨʢʠ ʫʛʣʝʡ çɻè ʠ çʊè, ʠ ʜʘʞʝ çʇɸè. ɺ 

mailto:Labla@gmail.com


115 
 

ʧʦʩʪʧʣʘʪʬʦʨʤʝʥʥʳʡ ʦʨʦʛʝʥʠʯʝʩʢʠʡ ʵʪʘʧ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʦʢʘʟʘʣʠʩʴ ʥʘ ʛʣʫʙʠʥʘʭ ʙʦʣʝʝ 7-8 ʢʤ. ʇʨʠ 

ʵʪʦʤ ʫʚʝʣʠʯʠʣʠʩʴ ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʘ, ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʧʝʨʝʭʦʜ ʙʫʨʳʭ ʫʛʣʝʡ ʜʦ 

ʩʪʘʜʠʠ ʧʦʣʫʘʥʪʨʘʮʠʪʘ ʠ ʜʘʞʝ ʘʥʪʨʘʮʠʪʘ. ʕʪʠ ʫʩʣʦʚʠʷ ʧʦʟʚʦʣʠʣʠ ʥʝʬʪʝʛʘʟʦ-ʧʨʦʠʟʚʦʜʷʱʠʤ 

ʪʦʣʱʘʤ ʥʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ ʶʨʳ ɸʬʛʘʥʦ-ʊʘʜʞʠʢʩʢʦʡ ʚʧʘʜʠʥʳ ʚʳʜʝʣʠʪʴ ʦʢʦʣʦ 35400 ʤʣʨʜ. ʤ3 ʛʘʟʘ 

(ʘ ʧʦ ʨʘʩʯʝʪʘʤ ʖ.ɸ. ʗʢʦʚʝʮ - 37186 ʤʣʨʜ. ʤ3) ʧʨʠ ʨʘʩʯʝʪʝ ʥʘ ʤʝʪʘʥ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʨʦʛʥʦʟʥʦʡ ʦʮʝʥʢʝ ʥʝʬʪʠ ʠ ʛʘʟʘ ʠ ʧʦ ʥʝʬʪʝʛʘʟʦʧʨʦʠʟʚʦʜʷʱʠʤ 

ʢʨʠʪʝʨʠʷʤ ʧʘʣʝʦʛʝʥʘ, ʤʝʣʘ ʠ ʚʝʨʭʥʝʡ ʶʨʳ ʧʦ ʖʛʦ-ɿʘʧʘʜʥʦʤʫ ʊʘʜʞʠʢʠʩʪʘʥʫ, ʵʪʠ ʧʨʦʛʥʦʟʥʳʝ 

ʟʘʧʘʩʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʦ ʥʠʞʥʝ- ʠ ʩʨʝʜʥʝʶʨʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ ʥʝ ʫʯʠʪʳʚʘʣʠʩʴ. ʀ ʵʪʠ ʨʝʩʫʨʩʳ 

ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʤʦʱʥʳʤʠ ʪʦʣʱʘʤʠ ʩʦʣʠ ʛʘʫʨʜʘʢʩʢʦʡ ʩʚʠʪʳ ʢʠʤʤʝʨʠʜʞ-ʪʠʪʘʥʘ ʚʝʨʭʥʝʡ ʶʨʳ, 

ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣʘ ʙʦʣʝʝ 3125 ʤ ʥʘ ʧʣʦʱʘʜʠ ʶʞʥʳʡ ʂʘʨʘʪʘʫ ʂʘʬʠʨʥʠʛʘʥʩʢʦʡ ʟʦʥʳ. 
 

ʃʀʊɽʈɸʊʋʈɸ 

1. ʃʫʯʥʠʢʦʚ ɺ.ʉ. ʃʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʡ ʘʥʘʣʠʟ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʶʞʥʦʛʦ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ / ɺ.ʉ. ʃʫʯʥʠʢʦʚ, 

ɹ.ɺ. ʇʦʣʝʥʩʢʠʡ. ʀʟʜ. ɸʅ. ʊʘʜʞ.ʉʉʈ, ʬʠʟ.-ʤʘʪ. ʠ ʛʝʦʣ.-ʭʠʤ. ʥʘʫʢ, 1967. -ʉ.47.  

2. ʀʰʘʥʦʚ ʄ.ʍ. ɻʝʦʭʠʤʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʧʨʦʛʥʦʟ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʖʛʦ-

ɿʘʧʘʜʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ / ʄ.ʍ. ʀʰʘʥʦʚ // ʉʙ. ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ çɻʝʦʣʦʛʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʉʨʝʜʥʝʡ ɸʟʠʠè. -ʄ.: ɺʅʀʀʕʅɻ, 1974. -ʉ.57-61.  

3. ʗʢʦʚʝʮ ʖ.ɸ. ʉʭʝʤʘ ʚʳʜʝʣʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʝʬʪʝʧʨʦʠʟʚʦʜʷʱʠʭ ʪʦʣʱ ʊʘʜʞʠʢʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʠ ɿʘʧʘʜʥʦʡ 

ʌʝʨʛʘʥʳ / ʖ.ɸ. ʗʢʦʚʝʮ, ʄ.ɸ. ʉʘʬʨʦʥʦʚ, ɽ.ɹ. ʗʢʦʚʝʮ // ɺ. ʉʙ. çʇʨʦʙʣʝʤʳ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘè. -

ɼʫʰʘʥʙʝ: ɼʦʥʠʰ, 1972. - ʚʳʧ. 4. -ʉ. 301-317.  

 

ÍÌÇÚÐÔÇÔÔ ÛÑäÌÖÔÔ ÖÌÜÍÚÏÔÐÜÔÐÇÚ ÐÌÜ ÉÌÍÌÞÇÚÔ êÜÌÔ ÛÚ¾ÙÔ ÎÌ ØÔ¾ÙÌÔ 
ÆÌÙßÍß ÀÌÜÍÔÔ ÞÚÆÔÖÔÝÞÚÙ 

Ðìü öúüô ûñĄùôĕúðĄÿðì ôùöôĄúĀô þìĆüôāô ïñú÷úïôċô āúíôĄĕúô Ċüìô ûúČù îì øôČùì ûñĄùôĕúð 
Ąÿðììýþ. Ýìîú÷ĕúô ðôðì íìüúøìðì Ąÿðì, ôù Ąìüúôþô ïñúāôøôċîôô ýñðôøñùþìþýôúùôô ĔìøĆĄìîôô øúððìĕúô 
úüïìùôöĒ, üìîìùðô øñþìøúüĀĄÿðìô ìùïôĄþ þú øìüĕô÷ìô íìõùô ìùþüìþýôþĒ îì ìùþüìþýôþĒ íì ĕôýúí øñüìîìð. 
Æÿðú ùìøÿðìùô öìüíúïôüðôþĕú ĕìùïúøô øñþìøúüĀôóø ðìü ðìîüìô ðÿüùìøúôô óìāôüìĕú ðìü Ĕìùÿíÿ Ďìüíôô 
ÞúĔôöôýþúù íì ùìóìü ïôüôĀþì ùìĄÿðììýþ.  
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ìùþüìþýôþ, øúððìĕúô úüïìùôöĒ, óìāôüìĕúô ðÿüùìøúĒ, ùìøìöĕúô ÷úċô ïìÿüðìö.  

 

ʇʈʆɻʅʆɿʅɸʗ ʆʎɽʅʂɸ ʋɻʃɽɺʆɼʆʈʆɼʆɺ ʅʀɾʅɽ ʀ ʉʈɽɼʅɽʖʈʉʂʀʍ ʆʊʃʆɾɽʅʀʁ ʖɻʆ-

ɿɸʇɸɼʅʆɻʆ ʊɸɼɾʀʂʀʉʊɸʅɸ 

ɺ ʨʘʙʦʪʝ ʠʟʣʦʞʝʥʘ ʠʩʪʦʨʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʠʞʥʝ ʠ ʩʨʝʜʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʚʦʧʨʦʩʳ ʮʠʢʣʘ ʩʝʜʠʤʝʥʪʘʮʠʠ, ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʘʢʦʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʨʦʮʝʩʩʳ 

ʤʝʪʘʤʦʨʬʠʟʘʮʠʠ ʙʫʨʳʭ ʫʛʣʝʡ ʜʦ ʩʪʘʜʠʠ ʧʦʣʫʘʥʪʨʘʮʠʪʘ ʠ ʘʥʪʨʘʮʠʪʘ, ʚʳʜʝʣʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʨʠ ʵʪʦʤ 

ʤʝʪʘʤʦʨʬʠʟʤʝ, ʯʪʦ ʥʝ ʫʯʠʪʳʚʘʣʦʩʴ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʟʘʧʘʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʖʛʦ-ɿʘʧʘʜʥʦʤ ʊʘʜʞʠʢʠʩʪʘʥʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʪʦʨʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʤʝʪʘʤʦʨʬʠʟʤ ʫʛʣʝʡ ʜʦ ʩʪʘʜʠʠ ʧʦʣʫʘʥʪʨʘʮʠʪʘ ʠ 

ʘʥʪʨʘʮʠʪʘ, ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʧʨʦʛʥʦʟʥʳʝ ʟʘʧʘʩʳ, ʩʦʣʠ ʛʘʫʨʜʘʢʩʢʦʡ ʩʚʠʪʳ.  

 

FORECAST ASSESSMENT OF HYDROCARBONS OF THE LOWER AND MIDDLE JURASSIC SEDIMENTS 

OF SOUTH-WESTERN TAJIKISTAN  

ʊhe paper describes the history of geological development of the Lower and Middle Jurassic deposits, issues of zinc 

sedimentation, geochemical conditions, accumulation of organic matter, metamorphization of brown coal to the stage of 

semi-anthracite and anthracite, the release of hydrocarbons during this metamorphism, which were not taken into account 

when predicting hydrocarbon reserves in Western Tajikistan. 

Key words: history of geological development, coal metamorphism to the stage of semi-anthracite and anthracite, 

organic matter, projected reserves, salts of the Gaurdak Formation. 
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ʋɼʂ 556.3+631.67 (575.3) 

ɻʀɼʈʆɻɽʆʃʆɻʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ ʖɻʆ ï ɿɸʇɸɼʅʆɻʆ ʊɸɼɾʀʂʀʉʊɸʅɸ (ʅɸ 

ʇʈʀʄɽʈɽ ʆɹʒɽʂʊɸ ʀʉʉʃɽɼʆɺɸʅʀʁ ɼʆʃʀʅ ʈɽʂ ʂʓɿʓʃʉʋ ï ʗʍʉʋ, 

ʌɸʁɿɸɹɸɼʉʂʀʁ ʈɸʁʆʅ, ʀ ʋʈʆʏʀʑɸ ʗʃɻʓɿ-ʂɸʂ ʂɸɹɸɼʀʗʅʉʂʆɻʆ ʈɸʁʆʅɸ) 

 

ɸʙʜʫʣʣʦʚ ɼʞ.ɼ., ʐʦʥʘʟʘʨʦʚ ɹ.ɹ., ɻʫʣʦʚ ɿ.ɼʞ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʉʣʦʞʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ 

ʩʣʦʞʥʦʩʪʴ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʩʭʝʤʦʡ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʖʞʥʦ ï ʊʘʜʞʠʢʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ, ʟʘʥʠʤʘʷ ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ 

ʚʦʩʪʦʯʥʦʛʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ, ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʰʠʨʥʫʶ ʘʣʣʶʚʠʘʣʴʥʫʶ 

ʨʘʚʥʠʥʫ. 

ɺ ʝʝ ʩʪʨʦʝʥʠʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʦʩʥʦʚʥʦʤ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʩʦʩʪʦʷʱʠʝ ʠʟ 

ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʠʢʦʚ ʩ ʧʨʠʤʝʩʴʶ ʧʝʩʢʦʚ ʠ ʛʨʘʚʠʷ ʤʦʱʥʦʩʪʴʶ ʦʪ 20 ʜʦ 200 ʤ ʠ ʙʦʣʝʝ, ʧʝʨʝʢʨʳʪʳʭ 

ʩʫʧʝʩʯʘʥʦ-ʩʫʛʣʠʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʤʦʱʥʦʩʪʴʶ ʦʪ 0,5-2,0 ʤ ʜʦ 10-30 ʤ ʠ ʙʦʣʝʝ [2]. ɿʘʣʝʛʘʶʪ 

ʫʢʘʟʘʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʥʘ ʧʝʩʯʘʥʠʢʘʭ ʠ ʘʣʝʚʨʦʣʠʪʘʭ ʥʝʦʛʝʥʘ, ʘ ʪʘʢʞʝ ʛʠʧʩʘʭ ʠ ʛʣʠʥʘʭ ʢʫʣʷʙʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. 

ʂ ʪʦʣʱʝ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʠʫʨʦʯʝʥ ʤʦʱʥʳʡ ʧʦʪʦʢ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ɽʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʜʦʣʠʥ ʨʝʢ ʗʭʩʫ, ʂʳʟʳʣʩʫ, ʇʷʥʜʞ ʧʨʠ ʚʳʭʦʜʝ ʠʭ ʠʟ 

ʛʦʨ ʥʘ ʰʠʨʦʢʫʶ ʨʘʚʥʠʥʫ, ʛʜʝ ʦʥʠ ʦʙʨʘʟʫʶʪ ʤʦʱʥʳʝ ʢʦʥʫʩʳ ʚʳʥʦʩʘ ʠ ʪʝʨʷʶʪ ʯʘʩʪʴ ʚʦʜʳ ʥʘ 

ʧʠʪʘʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ɼʚʠʞʝʥʠʝ ʧʦʪʦʢʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʜʦʣʠʥʝ ʨʝʢ ʗʭʩʫ ï ʂʳʟʳʣʩʫ 

ʧʨʦʠʩʭʦʜʠʪ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ, ʚ ʇʷʥʜʞʩʢʦʡ ʜʦʣʠʥʝ (ʥʘ ʢʦʥʫʩʝ ʚʳʥʦʩʘ) ʧʦʪʦʢ ʜʚʠʞʝʪʩʷ ʩʥʘʯʘʣʘ ʥʘ 

ʟʘʧʘʜ, ʧʦʩʣʝ ʩʣʠʷʥʠʷ ʩ ʂʳʟʳʣʩʫ ï ʗʭʩʫʡʩʢʠʤ ʧʦʪʦʢʦʤ ʥʘ ʶʛ, ʚ ʩʪʦʨʦʥʫ ʨ. ʇʷʥʜʞ, ʦʩʥʦʚʥʦʡ ʜʨʝʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʘʡʦʥʘ. 

ʅʘ ʦʨʦʰʘʝʤʳʭ ʫʯʘʩʪʢʘʭ ʩ ʰʠʨʦʢʦ ʨʘʟʚʠʪʦʡ ʦʨʦʩʠʪʝʣʴʥʦʡ ʠ ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʦʡ ʩʝʪʴʶ 

ʦʩʥʦʚʥʳʤ ʠ ʤʦʱʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʷʚʣʷʶʪʩʷ ʠʨʨʠʛʘʮʠʦʥʥʳʝ ʚʦʜʳ. 

ɿʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʧʠʪʘʥʠʠ ʠʛʨʘʶʪ ʠ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʢʦʪʦʨʳʝ ʥʘ ʢʦʥʫʩʘʭ ʚʳʥʦʩʘ ʨʝʢʠ 

ʂʳʟʳʣʩʫ ʩʣʦʞʝʥʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʛʘʣʝʯʥʠʢʘʤʠ ʠ ʠʥʬʠʣʴʪʨʫʶʪʩʷ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ. ʅʘ ʦʩʪʘʣʴʥʦʡ 

(ʦʩʥʦʚʥʦʡ ʝʝ ʯʘʩʪʠ) ʪʝʨʨʠʪʦʨʠʠ ʜʦʣʠʥʳ, ʩʣʦʞʝʥʥʦʡ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʧʝʩʯʘʥʦïʩʫʛʣʠʥʠʩʪʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ, ʜʦʣʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʧʨʠʪʦʢʘ ʩʦ ʩʪʦʨʦʥʳ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʚ ʧʠʪʘʥʠʠ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʝʙʦʣʴʰʘʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʣʘʩʪʴʶ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʪʨʘʥʟʠʪʘ ʠ ʨʘʟʛʨʫʟʢʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 

ʇʦ ʫʩʣʦʚʠʷʤ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʮʠʨʢʫʣʷʮʠʠ ʠ ʨʘʟʛʨʫʟʢʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʘʡʦʥʘ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: 

1) ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʟʘʣʝʛʘʶʱʠʝ ʚ ʦʪʣʦʞʝʥʠʷʭ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ 

ʘʣʣʶʚʠʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ ʜʦʣʠʥʳ; 

2) ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʮʠʨʢʫʣʠʨʫʶʱʠʝ ʚ ʪʨʝʱʠʥʦʚʘʪʳʭ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜʘʭ ʜʦʯʝʪʚʝʨʪʠʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ. 

ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʜʦʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ. ɺʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʦʧʠʩʳʚʘʝʤʦʡ ʧʣʦʱʘʜʠ ʜʦʣʠʥʳ ʨʝʢʠ ʂʳʟʳʣʩʫ, ʧʦʣʴʟʫʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʟʘʣʝʛʘʶʪ ʥʘ ʛʣʫʙʠʥʘʭ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʚʦʜʦʦʙʠʣʴʥʦʩʪʴʶ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 

ʚʦʜʳ. 

ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʫʩʣʦʚʥʘ. ɺʳʜʝʣʝʥʠʝ ʧʦ ʚʦʟʨʘʩʪʫ ʦʩʥʦʚʥʳʭ ʣʠʪʦʣʦʛʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ 

ʨʳʭʣʦʦʙʣʦʤʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʨʦʠʟʚʦʜʠʣʦʩʴ, ʚ ʦʩʥʦʚʥʦʤ, ʧʦ ʩʪʨʫʢʪʫʨʥʦï

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ. 
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ʅʝʦʜʥʦʨʦʜʦʩʪʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʧʠʪʘʥʠʷ, ʪʨʘʥʟʠʪʘ ʠ 

ʨʘʟʛʨʫʟʢʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʥʦ ï 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ.  

ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʜʦʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʷʚʣʷʶʪʩʷ 

ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ. ʈʘʩʭʦʜʦʚʘʥʠʝ ʠʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʚʠʜʝ ʨʦʜʥʠʢʦʚ ʠ 

ʯʘʩʪʠʯʥʦ ʠʜʝʪ ʥʘ ʧʦʧʦʣʥʝʥʠʝ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʦʚ. ɺʦʜʦʥʦʩʥʦʩʪʴ ʢʦʨʝʥʥʳʭ 

ʧʦʨʦʜ, ʚʚʠʜʫ ʥʝʙʦʣʴʰʠʭ ʚʦʜʦʩʙʦʨʥʳʭ ʧʣʦʱʘʜʝʡ, ʰʠʨʦʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʫʛʣʠʥʠʩʪʦʛʦ ʧʦʢʨʦʚʘ ʥʘ 

ʩʢʣʦʥʘʭ ʠ ʤʘʣʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʘʜʘʶʱʠʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ. 

ʈʦʜʥʠʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʝʜʢʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʘʣʳʤʠ ʜʝʙʠʪʘʤʠ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ 

ʚ ʥʠʭ ʜʦ 1,0-2,5 ʣ/ʩ (ʨʝʞʝ 5-8 ʣ/ʩ) ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʚʝʩʝʥʥʠʝ ʤʝʩʷʮʳ, ʪ.ʝ. ʚ ʧʝʨʠʦʜ ʚʳʧʘʜʝʥʠʷ 

ʥʘʠʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. 

ʂ ʢʦʥʮʫ ʣʝʪʘ ʙʦʣʴʰʠʥʩʪʚʦ ʨʦʜʥʠʢʦʚ ʧʝʨʝʩʳʭʘʶʪ, ʘ ʨʘʩʭʦʜ ʦʩʪʘʚʰʠʭʩʷ ʩʥʠʞʘʝʪʩʷ ʜʦ 0,01-

0,03 ʣ/ʩ. 

ʅʘʠʙʦʣʝʝ ʚʦʜʦʦʙʠʣʴʥʳʤʠ ʷʚʣʷʝʪʩʷ ʛʠʧʩʦʚʦ-ʩʦʣʝʥʦʩʥʳʝ ʦʪʣʦʞʝʥʠʷ ʶʨʳ, ʜʦʣʦʤʠʪʳ ʠ 

ʠʟʚʝʩʪʥʷʢʠ ʚʝʨʭʥʝʛʦ ʤʝʣʘ, ʘ ʪʘʢʞʝ ʠʟʚʝʩʪʥʷʢʠ ʘʣʘʡʩʢʠʭ ʠ ʙʫʭʘʨʩʢʠʭ ʩʣʦʝʚ ʧʘʣʝʦʛʝʥʘ. 

ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʢʦʣʝʙʣʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ: ʦʪ 0,1-1,0 ʛ/ʣ 

ʜʦ 2-10 ʛ/ʣ, ʚ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ - ʜʦ 200 ʛ/ʣ ʠ ʙʦʣʝʝ. 

ɺ ʦʩʥʦʚʥʦʤ ɻ ʪʦ ʛʦʨʴʢʦ - ʩʦʣʝʥʳʝ ʠ ʩʦʣʝʥʳʝ ʚʦʜʳ ʩʫʣʴʬʘʪʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʛʦ ʢʘʣʴʮʠʝʚʦ-

ʤʘʛʥʠʝʚʦʛʦ ʠʣʠ ʤʘʛʥʠʝʚʦ-ʢʘʣʴʮʠʝʚʦʛʦ ʠ ʭʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʦʛʦ ʪʠʧʦʚ. 

ʇʨʝʩʥʳʝ ʚʦʜʳ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 0,1-1,0 ʛ/ʣ ʠ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ - ʩʫʣʴʬʘʪʥʳʝ ʩ ʤʘʛʥʠʝʚʦ-

ʢʘʣʴʮʠʝʚʳʤ ʩʦʩʪʘʚʦʤ ʧʨʠʫʨʦʯʝʥʳ ʣʠʰʴ ʢ ʘʣʝʚʨʦʣʠʪʘʤ ʠ ʧʝʩʯʘʥʠʢʘʤ ʥʝʦʛʝʥʘ. 

ʇʦʜ ʚʦʜʦʥʦʩʥʳʤ ʛʦʨʠʟʦʥʪʦʤ (ʢʦʤʧʣʝʢʩʦʤ) ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʥʦ - 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʦʙʣʝʥʥʳʡ ʧʦʪʦʢ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠʣʠ ʯʘʩʪʴ ʝʛʦ, ʠʤʝʶʱʠʝ ʝʜʠʥʳʝ ʦʙʣʘʩʪʠ 

ʧʠʪʘʥʠʷ, ʪʨʘʥʟʠʪʘ ʠ ʨʘʟʛʨʫʟʢʠ, ʝʜʠʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ ʠ ʨʝʞʠʤ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ 

ʧʨʠʥʮʠʧʦʤ, ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ: 

1. ɺʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʦʪʣʦʞʝʥʠʡ ʠʣʷʢʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

2. ɺʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʝʡ ʪʝʨʨʘʩʳ ʜʫʰʘʥʙʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

3. ɺʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʦʪʣʦʞʝʥʠʡ ʩʨʝʜʥʝʡ ʪʝʨʨʘʩʳ ʜʫʰʘʥʙʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

4. ɺʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʦʪʣʦʞʝʥʠʡ ʧʝʨʚʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ʘʤʫʜʘʨʴʠʥʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. 

5. ɺʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʚʳʩʦʢʦʡ ʦʜʥʦʠʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ʘʤʫʜʘʨʴʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

6. ɺʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʦʪʣʦʞʝʥʠʡ ʨʫʩʝʣ ʠ ʧʦʡʤ ʘʤʫʜʘʨʴʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʆʜʥʘʢʦ, ʫʯʠʪʳʚʘʷ ʫʩʣʦʚʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʩʨʝʜʠ ʦʪʣʦʞʝʥʠʡ ʜʫʰʘʥʙʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʚʫʭ 

ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʘ ʩʨʝʜʠ ʘʤʫʜʘʨʴʠʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʪʨʝʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, 

ʦʧʠʩʘʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʮʝʣʦʤ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʚʳʜʝʣʝʥʥʳʤ ʢʦʤʧʣʝʢʩʘʤ 

ʧʦʨʦʜ: ʠʣʷʢʩʢʦʤʫ, ʜʫʰʘʥʙʠʥʩʢʦʤʫ ʠ ʘʤʫʜʘʨʴʠʥʩʢʦʤʫ. 

ɺʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʘʤʫʜʘʨʴʠʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (ŬQ4). 

ʉʦʚʨʝʤʝʥʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠʤʝʶʪ ʚ ʧʨʝʜʝʣʘʭ ʦʧʠʩʳʚʘʝʤʦʛʦ ʨʘʡʦʥʘ ʙʦʣʴʰʦʝ 

ʨʘʟʚʠʪʠʝ ʠ ʩʣʘʛʘʶʪ ʨʫʩʣʘ, ʧʦʡʤʫ, ʚʳʩʦʢʫʶ ʧʦʡʤʝʥʥʫʶ ʠ ʧʝʨʚʫʶ ʥʘʜʧʦʡʤʝʥʥʫʶ ʪʝʨʨʘʩʳ ʨʝʢ 

ʂʳʟʳʣʩʫ, ʗʭʩʫ ʠ ʇʷʥʜʞ. ʆʥʠ ʟʘʥʠʤʘʶʪ 80% ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʜ 

ʦʨʦʰʘʝʤʦʝ ʟʝʤʣʝʜʝʣʠʝ. 

ɺ ʩʪʨʦʝʥʠʠ ʪʝʨʨʘʩ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʤʝʣʢʦʟʝʤʠʩʪʳʝ ʛʨʫʥʪʳ (ʧʦʜʤʝʥʥʘʷ ʬʘʮʠʷ) 
ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ (ʦʪ 0,1 ʜʦ 2,0-3,0), ʥʦ ʥʝ ʙʦʣʝʝ 12,0 ʤ ʠ ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ 

(ʨʫʩʣʦʚʘʷ ʬʘʮʠʷ). ʄʝʣʢʦʟʝʤʳ ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʣʝʛʢʠʭ ʧʳʣʝʚʘʪʳʭ ʩʫʛʣʠʥʢʦʚ ʠ ʩʫʧʝʩʝʡ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,1 ʜʦ 3,0 ʤ/ʩʫʪʢʠ. 

ʊʦʣʱʘ ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ʩʚʦʝʤʫ ʩʪʨʦʝʥʠʶ ʚʝʩʴʤʘ ʠʟʤʝʥʯʠʚʘ, ʢʘʢ ʧʦ 

ʧʣʦʱʘʜʠ, ʪʘʢ ʠ ʧʦ ʛʣʫʙʠʥʝ. ɺ ʮʝʣʦʤ ʦʩʥʦʚʥʘʷ ʝʝ ʤʘʩʩʘ ʩʣʦʞʝʥʘ ʛʘʣʴʢʦʡ (40-50%), ʚʘʣʫʥʘʤʠ (10-

15%) ʠ ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ (25-35%) ʩ ʚʝʩʴʤʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʩʫʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ. ʅʘ ʢʦʥʫʩʘʭ ʚʳʥʦʩʘ ʨʝʢʠ ʂʳʟʳʣʩʫ, ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʘʣʫʥʦʚ 

ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ɺ ʨʘʟʨʝʟʝ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʨʝʢʠ ʂʳʟʳʣʩʫ ʚʳʜʝʨʞʘʥʥʳʝ ʧʨʦʩʣʦʠ ʩʫʛʣʠʥʢʦʚ ʦʪʩʫʪʩʪʚʫʶʪ. ʂ 

ʙʦʨʪʘʤ ʜʦʣʠʥʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʩʫʛʣʠʥʠʩʪʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ 
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ʪʝʤ, ʯʪʦ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʝʨʨʘʩ ʠʛʨʘʝʪ ʧʨʦʣʶʚʠʘʣʴʥʳʡ 

ʤʘʪʝʨʠʘʣ, ʩʥʦʩʠʤʳʡ ʩ ʙʦʨʪʦʚ ʜʦʣʠʥ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʢʦʣʝʙʣʝʪʩʷ ʚ ʰʠʨʦʢʠʭ 

ʧʨʝʜʝʣʘʭ ï ʦʪ 8,5 ʜʦ 130 ʤ/ʩʫʪʢʠ ʠ ʙʦʣʝʝ, ʧʨʠʯʝʤ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʝʛʦ ʟʥʘʯʝʥʠʷ ʦʪʤʝʯʝʥʳ ʥʘ 

ʢʦʥʫʩʘʭ ʚʳʥʦʩʘ ʨʝʢ ʂʳʟʳʣʩʫ, ʗʭʩʫ, ʇʷʥʜʞ; ʟʜʝʩʴ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʝʝ 100 ʤ/ʩʫʪʢʠ 

[2]. 

ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʘʣʣʶʚʠʘʣʴʥʳʤ ʦʪʣʦʞʝʥʠʷʤ ʦʧʠʩʳʚʘʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʧʦ ʫʩʣʦʚʠʷʤ ʟʘʣʝʛʘʥʠʷ ʜʝʣʷʪʩʷ ʥʘ ʜʚʘ ʪʠʧʘ: ʩʦ ʩʚʦʙʦʜʥʳʤ ʟʝʨʢʘʣʦʤ ʠ ʥʘʧʦʨʥʳʝ. 

ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʠʤʝʶʪ ʧʦʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʝʩʯʘʥʦ-

ʛʘʣʝʯʥʠʢʦʚʳʤ ʦʪʣʦʞʝʥʠʷʤ. ɿʝʨʢʘʣʦ ʠʭ ʦʙʳʯʥʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʚʳʰʝʣʝʞʘʱʠʭ ʩʫʧʝʩʯʘʥʦ-

ʩʫʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜʘʭ. 

ʄʦʱʥʦʩʪʴ ʚʦʜʦʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʚʘʨʴʠʨʫʝʪ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ʇʦ ʜʦʣʠʥʝ ʨ. ʂʳʟʳʣʩʫ 

ʚʩʢʨʳʪʘʷ ʤʦʱʥʦʩʪʴ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 45 ʤ (ʚ 1,2 ʢʤ ʩʝʚʝʨʥʝʝ ʧʦʩ. 

ʊʝʤʫʨʤʘʣʠʢ) ʜʦ 150 ʤ ï ʥʘ ʝʝ ʢʦʥʫʩʝ ʚʳʥʦʩʘ. ɺ ʨʘʡʦʥʝ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʦʥʘ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ 

ʟʘʪʝʤ ʩʥʦʚʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 200 ʤ ʠ ʙʦʣʝʝ ʚ ʨʘʡʦʥʝ ʩʣʠʷʥʠʷ ʨʝʢ ʂʳʟʳʣʩʫ ʠ ʇʷʥʜʞ. 

ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʂʳʟʳʣʩʫ ï ʗʭʩʫʡʩʢʦʡ ʜʦʣʠʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʚʳʨʘʙʦʪʢʘʤʠ ʚʩʢʨʳʪʳ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 0,5 ʜʦ 2,0 ʤ. 

ɺʦʜʦʦʙʠʣʴʥʦʩʪʴ ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ʧʣʦʱʘʜʠ ʜʦʣʠʥʳ ʨʘʟʣʠʯʥʘ. ʇʨʠ 

ʧʦʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʥʘ 0,3-5,0 ʤ ʜʝʙʠʪ ʩʢʚʘʞʠʥ, ʧʦ ʜʘʥʥʳʤ ʦʧʳʪʥʳʭ ʦʪʢʘʯʝʢ, ʩʦʩʪʘʚʣʷʝʪ 5-26 ʣ/ʩ. 

ʅʘʠʙʦʣʝʝ ʚʦʜʦʦʙʠʣʴʥʳ ʛʘʣʝʯʥʠʢʠ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʨʝʢʠ ʂʳʟʳʣʩʫ, ʘ ʪʘʢʞʝ ʤʝʞʜʫʨʝʯʴʷ ʂʳʟʳʣʩʫ 

ï ʇʷʥʜʞ ʚ ʨʘʡʦʥʝ ʠʭ ʩʣʠʷʥʠʷ. ʋʜʝʣʴʥʳʝ ʜʝʙʠʪʳ ʟʜʝʩʴ ʩʦʩʪʘʚʣʷʶʪ 5-15 ʣ/ʩ, ʠ ʙʦʣʝʝ. ʅʘʠʤʝʥʴʰʝʡ 

ʚʦʜʦʦʙʠʣʥɹʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʛʘʣʝʯʥʠʢʠ ʚʝʨʰʠʥ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʫʢʘʟʘʥʥʳʭ ʨʝʢ, ʛʜʝ ʫʜʝʣʴʥʳʝ 

ʜʝʙʠʪʳ ʥʝ ʧʨʝʚʳʰʘʶʪ 0,5-0,9 ʣ/ʩ. 

ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʠʤʝʶʪ ʪʝʩʥʫʶ ʛʠʜʨʘʚʣʠʯʝʩʢʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʚʦʜʘʤʠ ʨʝʢʠ ʂʳʟʳʣʩʫ ʠ 

ʚʦʜʘʤʠ ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʩʝʪʠ. 

ɺ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʩ ʥʘʯʘʣʦʤ ʧʦʜʲʝʤʘ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʨʝʢʘʭ, ʠʭ ʚʦʜʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʠʪʘʶʪ 

ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʚ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʳʭ ʧʦʣʠʚʦʚ (ʚʝʛʝʪʘʮʠʦʥʥʳʡ) ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʜʨʝʥʠʨʫʶʪʩʷ 

ʨʝʢʘʤʠ ʠ ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʦʡ ʩʝʪʴʶ. 

ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ ʙʦʣʴʰʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʤʝʥʝʝ 1,0 ʛ/ʣ. ʅʘ ʫʯʘʩʪʢʘʭ, 

ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʧʦʡʤʘʤ ʨʝʢ ʂʳʟʳʣʩʫ (ʚ ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʠ) ʠ ʇʷʥʜʞ (ʥʠʞʝ ʚʧʘʜʝʥʠʷ ʚ ʥʝʝ 

ʨ. ʂʳʟʳʣʩʫ), ï ʦʪ 1 ʜʦ 5 ʛ/ʣ; ʥʘ ʫʯʘʩʪʢʘʭ, ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʛʦʨʝ ʍʦʜʞʘ-ʄʫʤʠʥ, ʩʣʦʞʝʥʥʦʡ 

ʛʠʧʩʦʚʦ-ʩʦʣʝʥʦʩʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʜʦʩʪʠʛʘʝʪ 5-25 ʛ/ʣ ʠ ʙʦʣʝʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠʟʤʝʥʷʝʪʩʷ ʠ ʪʠʧ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʦʪ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʛʦ (ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-

ʩʫʣʴʬʘʪʥʦʛʦ ʠ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʭʣʦʨʠʜʥʦʛʦ), ʢʘʣʴʮʠʝʚʦʛʦ ʠ ʥʘʪʨʠʝʚʦʛʦ ʜʦ ʩʫʣʴʬʘʪʥʦʛʦ 

(ʩʫʣʴʬʘʪʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʛʦ ʠ ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʦʛʦ), ʢʘʣʴʮʠʝʚʦʛʦ (ʥʘʪʨʠʝʚʦʛʦ) ʠ ʜʘʞʝ 

ʭʣʦʨʠʜʥʦʛʦ (ʭʣʦʨʠʜʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʛʦ ʠ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʛʦ). 

ʅʘʧʦʨʥʳʝ ʚʦʜʳ ʟʘʢʣʶʯʝʥʳ ʚ ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʣʝʞʘʱʠʭ ʥʠʞʝ ʚʝʨʭʥʝʛʦ 

ʩʣʦʷ ʚʦʜʦʫʧʦʨʥʳʭ ʩʫʛʣʠʥʢʦʚ. ɺ ʨʘʡʦʥʝ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘʧʦʨʥʳʭ ʚʦʜ, ʚ 

ʦʙʣʘʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʩʫʛʣʠʥʠʩʪʳʭ ʧʨʦʩʣʦʝʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 4 ʜʦ 6, ʤʦʱʥʦʩʪʴ ʠʭ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 1,5-3,0 ʤ. ɺ ʶʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʫʛʣʠʥʠʩʪʳʝ ʧʨʦʩʣʦʠ, ʩʦʝʜʠʥʷʷʩʴ, ʦʙʨʘʟʫʶʪ ʙʦʣʝʝ 

ʤʦʱʥʳʝ ʩʣʦʠ ʚ 10-30 ʠ ʙʦʣʝʝ ʤʝʪʨʦʚ. ʋʤʝʥʴʰʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʦʙʱʘʷ ʤʦʱʥʦʩʪʴ ʥʘʧʦʨʥʦʛʦ 

ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ï ʦʪ 90-100 ʜʦ 45-50 ʤ. 
ʅʘʧʦʨʥʳʝ ʚʦʜʳ ʚʩʢʨʳʪʳ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 30-40 ʜʦ 60-80 ʤ. ʉʢʚʘʞʠʥʦʡ ʚ ʨʘʡʦʥʝ 

ɺʦʩʝʡʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘʧʦʨʥʳʝ ʚʦʜʳ ʚʩʪʨʝʯʝʥʳ ʚ ʠʥʪʝʨʚʘʣʝ 150-180 ʤ. 

ɺʝʣʠʯʠʥʘ ʠʟʙʳʪʦʯʥʳʭ ʥʘʧʦʨʦʚ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 2-6 ʜʦ 10-20 ʤ; ʢʘʢʦʡ-ʣʠʙʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʥʘʧʦʨʦʚ ʧʦ ʧʣʦʱʘʜʠ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. ɺʦʜʦʦʙʠʣʴʥʦʩʪʴ ʥʘʧʦʨʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʘʷ. ɼʝʙʠʪʳ ʩʢʚʘʞʠʥ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 10-30 ʜʦ 100-120 ʣ/ʩ ʧʨʠ 

ʧʦʥʠʞʝʥʠʷʭ ï ʦʪ 2 ʜʦ 15 ʤ. ʄʥʦʛʠʝ ʩʢʚʘʞʠʥʳ ʩʘʤʦʠʟʣʠʚʘʶʪʩʷ ʩ ʨʘʩʭʦʜʦʤ ʦʪ 1-5 ʜʦ 20-40 ʤ ʙʦʣʝʝ 

ʣ/ʩ [2]. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʬʠʣʴʪʨʘʮʠʠ ʚʦʜʦʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 10-20 ʜʦ 50-80 ʤ/ʩʫʪ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘʧʦʨʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʦʩʪʦʷʥʝʥ ʧʦ ʧʣʦʱʘʜʠ ʠ ʚʦ 

ʚʨʝʤʝʥʠ. ʇʦ ʚʝʣʠʯʠʥʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʧʨʝʩʥʳʝ, ʩ ʧʣʦʪʥʳʤ ʦʩʪʘʪʢʦʤ 0,2-0,7 ʛ/ʣ, 
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ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ (ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʝ ʠ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʭʣʦʨʠʜʥʳʝ) ʠ ʩʫʣʴʬʘʪʥʦ-

ʭʣʦʨʠʜʥʳʝ. 

ʅʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʥʘʧʦʨʥʳʭ ʚʦʜ ʜʦ 1,1 ʛ/ʣ ʦʪʤʝʯʘʝʪʩʷ ʚ ʫʟʢʦʡ ʧʦʣʦʩʝ, 

ʧʨʠʤʳʢʘʶʱʝʡ ʢ ʛʦʨʝ ʍʦʜʞʘ ï ʉʘʨʪʝʟ. ʇʦʚʳʰʝʥʠʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜ ʠ ʠʟʤʝʥʝʥʠʝ ʠʭ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʜʦ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʛʦ ʚʳʟʚʘʥʦ, ʚʠʜʠʤʦ, ʧʨʠʪʦʢʦʤ 

ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ ʩ ʟʘʧʘʜʥʦʛʦ ʙʦʨʪʘ ʜʦʣʠʥʳ ʨ. ʗʭʩʫ, ʛʜʝ ʦʥʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʩʦʣʷʥʦ-

ʛʠʧʩʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚʝʨʭʥʝʡ ʶʨʳ ʠ ʢʫʣʷʙʩʢʦʡ ʩʚʠʪʳ. ɺ ʨʘʡʦʥʝ ʩʣʠʷʥʠʷ ʨʝʢ ʂʳʟʳʣʩʫ ʠ ʗʭʩʫ 

(ʥʝʩʢʦʣʴʢʦ ʶʞʥʝʝ) ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʥʘʧʦʨʥʳʭ ʚʦʜ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 3-5 ʛ/ʣ ʟʘ ʩʯʝʪ ʧʨʠʪʦʢʘ 

ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ ʩʦ ʩʪʦʨʦʥʳ ʛʦʨʳ ʍʦʜʞʘ ï ʄʫʤʠʥ. ʉʦʩʪʘʚ ʚʦʜ ʟʜʝʩʴ ʤʝʥʷʝʪʩʷ ʥʘ 

ʭʣʦʨʠʜʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʡ ʠ ʭʣʦʨʠʜʥʳʡ. 

ɺʩʝ ʥʘʧʦʨʥʳʝ ʚʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ ʛʠʜʨʘʚʣʠʯʝʩʢʠ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʦʧʳʪʥʳʤʠ ʨʘʙʦʪʘʤʠ, ʧʨʦʚʝʜʝʥʥʳʤʠ ʥʘ ʫʯʘʩʪʢʝ ʂʫʣʷʙʩʢʦʛʦ ʚʦʜʦʟʘʙʦʨʘ. 

ɺʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʫʰʘʥʙʠʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (ŬQ3). 

ʆʪʣʦʞʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʤʝʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʣʦʱʘʜʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤʠ ʪʝʨʨʘʩʘʤʠ, ʩʣʘʛʘʶʱʠʤʠ 

ʧʨʠʘʜʳʨʥʳʝ ʦʙʣʘʩʪʠ ʛʦʨʥʳʭ ʦʙʨʘʤʣʝʥʠʡ ʜʦʣʠʥʳ ʠʣʠ ʦʩʪʘʥʮʳ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʶʞʥʦʡ ʝʝ ʯʘʩʪʷʭ. 

ɺ ʩʪʨʦʝʥʠʠ ʪʝʨʨʘʩ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʦʪʣʦʞʝʥʠʷ ʧʦʡʤʝʥʥʦʡ ʠ ʨʫʩʣʦʚʦʡ ʬʘʮʠʡ. 

ʇʦʡʤʝʥʥʘʷ ʬʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʱʥʦʡ (ʦʪ 30-100 ʤ ʠ ʙʦʣʝʝ) ʪʦʣʱʝʡ ʣʝʩʩʦʚʠʜʥʳʭ ʧʦʨʦʜ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʧʦ ʩʦʩʪʘʚʫ ʢ ʯʠʩʣʫ ʧʳʣʝʚʘʪʳʭ ʣʝʛʢʠʭ ʩʫʛʣʠʥʢʦʚ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʬʠʣʴʪʨʘʮʠʠ 0,3-

1,5 ʤ/ʩʫʪʢʠ [2]. 

ʈʫʩʣʦʚʘʷ ʬʘʮʠʷ ʩʣʦʞʝʥʘ ʚʘʣʫʥʥʦ - ʛʘʣʝʯʥʠʢʦʚʳʤ ʠ ʛʨʘʚʠʡʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩ ʩʫʧʝʩʯʘʥʦ - 

ʩʫʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ; ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 2 ʜʦ 20 ʤ/ʩʫʪʢʠ. 

ʂ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʤ ʦʪʣʦʞʝʥʠʷʤ ʧʨʠʫʨʦʯʝʥ ʧʦʪʦʢ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʟʘʣʝʛʘʶʱʠʡ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʛʣʫʙʠʥʘʭ ʦʪ 3-4 ʤ (ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʗʭʩʫ, ʂʫʣʷʙ - ɼʘʨʴʷ) ʜʦ 30-45 ʤ (ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. 

ʂʳʟʳʣʩʫ ʠ ʚʦʟʚʳʰʝʥʥʦʩʪʴ ʋʨʪʘ-ɹʦʟ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʨʘʟʨʳʚ ʫʨʦʚʥʝʡ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʦʪʣʦʞʝʥʠʷʤ ʘʤʫʜʘʨʴʠʥʩʢʦʛʦ ʠ ʜʫʰʘʥʙʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ, ʚʝʨʦʷʪʥʦ, ʟʥʘʯʠʪʝʣʴʥʦʡ ʢʦʣʴʤʘʪʘʮʠʝʡ ʫʢʘʟʘʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʟʦʥʝ ʠʭ ʩʦʧʨʷʞʝʥʠʷ. 

ɺʝʣʠʯʠʥʘ ʨʘʟʨʳʚʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,5-2 (ʧʦ ʧʨʘʚʦʙʝʨʝʞʴʶ ʨ. ʂʳʟʳʣʩʫ ʠ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʋʨʪʘ - 

ɹʦʟ) ʜʦ 30-40 ʤ (ʧʦ ʣʝʚʦʙʝʨʝʞʴʶ ʨ. ʗʭʩʫ), ʯʪʦ ʩʚʷʟʘʥʦ, ʚʠʜʠʤʦ, ʩ ʨʘʟʣʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʧʠʪʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ʄʦʱʥʦʩʪʴ ʚʦʜʦʥʦʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʘʟʣʠʯʥʘ: ʧʦ 

ʣʝʚʦʙʝʨʝʞʴʶ ʨ. ʗʭʩʫ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 40-45 ʤ, ʧʦ ʧʨʘʚʦʙʝʨʝʞʴʶ ʨ. ʂʳʟʳʣʩʫ ʜʦ ï 180 ʤ (ʚʩʢʨʳʪʘʷ), 

ʥʘ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʋʨʪʘ - ɹʦʟ 80-85 ʤ. 

ɺʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷ ʠʣʷʢʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (Q2). 

ʀʣʷʢʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʘʡʦʥʘ, ʨʘʟʚʠʪʳ ʣʠʰʴ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʱʥʦʡ (ʜʦ 40-70 ʤ) ʪʦʣʱʝʡ ʧʣʦʪʥʳʭ ʣʸʩʩʦʚʠʜʥʳʭ 

ʩʫʛʣʠʥʢʦʚ ʠ ʩʫʧʝʩʝʡ, ʧʦʜʩʪʠʣʘʝʤʳʭ ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩ ʩʫʧʝʩʯʘʥʦ-

ʩʫʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʤʝʣʢʦʟʝʤʦʚ ʩʦʩʪʘʚʣʷʝʪ 0,2-1,0 ʤ/ʩʫʪ, ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʠʢʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ï 2-9 ʤ/ʩʫʪ. 

ʂ ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʤ ʦʪʣʦʞʝʥʠʷʤ ʧʨʠʫʨʦʯʝʥʳ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʟʘʣʝʛʘʶʱʠʝ ʥʘ 

ʛʣʫʙʠʥʘʭ ʜʦ 50-55 ʤ. ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜ ʥʠʟʢʘʷ, ʧʣʦʪʥʳʡ ʦʩʪʘʪʦʢ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,5-1,0 ʛ/ʣ. 

ɺʳʩʦʢʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠʯʠʝʤ ʚʦ ʚʩʝʡ ʪʦʣʱʝ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ 
ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ. 

ʌʘʡʟʘʙʘʜʩʢʠʡ ʨʘʡʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʚʦʣʴʥʦ ʨʘʟʚʠʪʦʡ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʴʶ ʠ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʦʜʥʠʢʦʚ. ʆʩʥʦʚʥʦʡ ʚʦʜʥʦʡ ʘʨʪʝʨʠʝʡ ʨʘʡʦʥʘ ʷʚʣʷʝʪʩʷ ʨʝʢʘ ʀʣʷʢ ʠ ʝʸ 

ʧʨʘʚʳʡ ʧʨʠʪʦʢ ʂʘʣʷʥʘ ʩ ʩʝʪʴʶ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʧʨʠʪʦʢʦʚ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʸʪ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʪʘʣʳʭ ʚʦʜ, 

ʣʝʜʥʠʢʦʚ ʠ ʩʥʝʞʥʠʢʦʚ ʂʘʨʘʪʝʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʪʦʢʦʚ ʨʝʢʠ ʀʣʷʢ ʠ ʝʝ 

ʧʨʠʪʦʢʦʚ, ʧʦʪʝʨʴ ʠʟ ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʩʝʪʠ. ʆʙʣʘʩʪʴ ʧʠʪʘʥʠʷ ʚʦʜ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʙʦʨʪʦʚʳʭ ʯʘʩʪʷʭ 

ʜʦʣʠʥʳ ʠ ʛʦʣʦʚʥʳʭ ʯʘʩʪʷʭ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ. ʈʝʛʠʦʥʘʣʴʥʳʤ ʙʘʟʠʩʦʤ ʜʨʝʥʠʨʦʚʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʷʚʣʷʝʪʩʷ ʨʝʢʘ ʀʣʷʢ. ɺ 1974 ʛʦʜʫ ʀʚʘʰʢʠʥ ɺ.ɽ. [3] ʚʳʜʝʣʠʣ ʩʣʝʜʫʶʱʠʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʩʪʨʘʪʠʬʠʢʘʮʠʦʥʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ: 

I.  ʏʝʪʚʝʨʪʠʯʥʘʷ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʠʢʦʚʦ - ʱʝʙʥʠʩʪʦ-ʩʫʛʣʠʥʠʩʪʘʷ ʚʦʜʦʥʦʩʥʘʷ ʩʝʨʠʷ. 
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II.  ʄʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʘʷ ʧʝʩʯʘʥʦ - ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʘʷ ʚʦʜʦʥʦʩʥʘʷ ʩʝʨʠʷ. 

III.  ɿʦʥʘ ʵʢʟʦʛʝʥʥʦʡ ʠ ʵʥʜʦʛʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠʥʪʨʫʟʠʚʥʳʭ, ʵʬʬʫʟʠʚʥʳʭ ʠ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ ʧʘʣʝʦʟʦʷ. 

ʇʦʨʦʜʳ ʯʝʪʚʝʨʪʠʯʥʦʡ ʩʠʩʪʝʤʳ ʌʘʡʟʘʙʘʜʩʢʦʡ ʚʧʘʜʠʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʱʝʡ ʨʳʭʣʳʭ 

ʤʝʣʢʦ ʠ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 47 ʜʦ 224 ʤ. 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʩʢʣʦʥʦʚ ʭʨʝʙʪʦʚ ʉʫʨʭ-ʂʫ ʠ ʂʘʨʘʪʝʛʠʥʩʢʦʛʦ ʧʦʢʨʳʪʳ ʣʝʩʩʦʚʠʜʥʳʤʠ 

ʩʫʛʣʠʥʢʘʤʠ (ʠʣʷʢʩʢʘʷ ʩʫʛʣʠʥʠʩʪʘʷ ʬʦʨʤʘʮʠʷ) [3]. ʊʘʢ ʢʘʢ ʩʫʛʣʠʥʢʠ ʟʘʣʝʛʘʶʪ ʚʳʰʝ ʤʝʩʪʥʳʭ 

ʙʘʟʠʩʦʚ ʵʨʦʟʠʠ, ʪʦ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʚ ʥʠʭ ʥʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʨʦʜʥʠʢʘʤʠ. 

ʇʦʨʦʜʳ ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʦʡ ʧʝʩʯʘʥʦ-ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʦʡ ʚʦʜʦʥʦʩʥʦʡ ʩʝʨʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʧʝʩʯʘʥʠʢʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ, ʛʣʠʥ ʠ ʛʠʧʩʦʚ. 

ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʶʨʩʢʦ-ʥʠʞʥʝʤʝʣʦʚʦʡ ʧʝʩʯʘʥʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʩʚʠʪʳ ʧʨʝʩʥʳʝ. 

ɿʦʥʘ ʵʢʟʦʛʝʥʥʦʡ ʠ ʵʥʜʦʛʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʨʘʟʚʠʪʘ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ʂʘʨʘʪʝʛʠʥʩʢʦʛʦ 

ʭʨʝʙʪʘ. ʀʩʪʦʯʥʠʢʘʤʠ ʧʠʪʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʷʚʣʷʶʪʩʷ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ. ʉ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ ʩʚʷʟʘʥʳ ʪʨʝʱʠʥʥʦ-ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʘ ʚ ʟʦʥʘʭ ʜʨʦʙʣʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ ʮʠʨʢʫʣʠʨʫʶʪ ʪʨʝʱʠʥʥʦ-ʞʠʣʴʥʳʝ ʚʦʜʳ. ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʯʘʩʪʦ ʚʳʭʦʜʷʪ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ, ʧʠʪʘʷ ʨʦʜʥʠʢʠ ʩ ʜʝʙʠʪʘʤʠ ʚ ʩʦʪʳʝ ʠ ʜʝʩʷʪʳʝ ʜʦʣʠ ʣ/ʩ, ʠʤʝʷ ʩʝʟʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɺʦʜʳ ʪʨʝʱʠʥʦʚʘʪʦʡ ʟʦʥʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʪʦʢʦʚ ʧʨʘʚʦʙʝʨʝʞʥʳʭ ʧʨʠʪʦʢʦʚ 

ʨʝʢʠ ʀʣʷʢ. ɺ ʌʘʡʟʘʙʘʜʩʢʦʡ ʚʧʘʜʠʥʝ ʚʦʜʳ ʪʨʝʱʠʥʦʚʘʪʦʡ ʟʦʥʳ ʷʚʣʷʶʪʩʷ ʥʘʧʦʨʥʳʤʠ. 

ʆʙʚʦʜʥʝʥʥʦʩʪʴ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ. ʆʩʦʙʝʥʥʦ ʟʥʘʯʠʪʝʣʴʥʘ ʨʦʣʴ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʦʙʚʘʣʦʚ ʠ ʦʧʦʣʟʥʝʡ ʚ ʩʠʣʴʥʦ ʪʨʝʱʠʥʦʚʘʪʳʭ, ʨʘʟʜʨʦʙʣʝʥʥʳʭ 

ʧʦʨʦʜʘʭ, ʩʣʘʛʘʶʱʠʭ ʢʨʫʪʳʝ ʩʢʣʦʥʳ ʚ ʟʦʥʘʭ ʢʨʫʧʥʝʡʰʠʭ ʢʨʘʝʚʳʭ ʨʘʟʣʦʤʦʚ. ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ 

ʫʚʝʣʠʯʠʚʘʶʪ ʚʝʩ ʙʣʦʢʦʚ ʧʦʨʦʜ, ʫʭʫʜʰʘʶʪ ʠʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʥʘʩʳʱʘʷ 

ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ, ʧʨʠʜʘʚʘ ̫ ʠʤ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʩʧʦʩʦʙʩʪʚʫʷ ʦʙʨʘʟʦʚʘʥʠʶ ʦʧʦʣʟʥʝʡ. ʂ 

ʦʙʚʦʜʥʝʥʥʳʤ ʫʯʘʩʪʢʘʤ ɻʠʩʩʘʨʦ-ʂʦʢʰʘʘʣʴʩʢʦʛʦ ʨʘʟʣʦʤʘ ʧʨʠʫʨʦʯʝʥʦ ʤʥʦʛʦ ʦʧʦʣʟʥʝʡ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʣʦʞʥʦʛʦ ʪʠʧʘ ʠ ʩʢʦʣʴʞʝʥʠʷ. 

ʅʠʟʢʦʛʦʨʥʘʷ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ ʟʦʥʘ ʦʭʚʘʪʳʚʘʝʪ ʨʝʯʥʳʝ ʜʦʣʠʥʳ, ʚʥʫʪʨʠʛʦʨʥʳʝ ʚʧʘʜʠʥʳ. 

ɿʜʝʩʴ ʧʠʪʘʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʧʨʠʪʦʢʘ ʠʟ ʚʳʰʝʣʝʞʘʱʠʭ 

ʛʦʨʠʟʦʥʪʦʚ, ʠʥʬʠʣʴʪʨʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʅʘʠʙʦʣʝʝ 

ʚʦʜʦʦʙʠʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʘʣʣʶʚʠʘʣʴʥʳʝ ʠ ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʦʨʦʜ. 

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʘʤʫʜʘʨʴʠʥʩʢʦ-ʜʫʰʘʥʙʠʥʩʢʠʡ ʚʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ, ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʚʦʜʦʦʙʠʣʴʥʦʩʪʴ ʧʦʨʦʜ ʢʦʪʦʨʦʛʦ ʧʨʠʫʨʦʯʠʚʘʝʪʩʷ ʢ ʧʦʡʤʝʥʥʦʡ ʯʘʩʪʠ ʨʝʢʠ ʀʣʷʢ. ɺ ʣʸʩʩʦʚʳʭ 

ʧʦʨʦʜʘʭ ʦʚʨʘʛʠ ʠ ʦʧʦʣʟʥʠ ʧʦ ʠʭ ʙʦʨʪʘʤ ʚʩʢʨʳʚʘʶʪ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʩʧʦʩʦʙʩʪʚʫʷ ʪʝʤ ʩʘʤʳʤ 

ʜʘʣʴʥʝʡʰʝʤʫ ʨʦʩʪʫ ʵʨʦʟʠʦʥʥʦ-ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʋʨʦʯʠʱʝ ʗʣʛʳʟ-ʂʘʢ (ʂʘʙʘʜʠʷʥʩʢʠʡ ʨʘʡʦʥ) ʚ ʢʣʠʤʘʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʘʩʫʰʣʠʚʳʤ ʠ ʞʘʨʢʠʤ ʣʝʪʦʤ ʩ ʚʳʩʦʢʠʤ ʠʩʧʘʨʝʥʠʝʤ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʀʟ ʩʦʚʨʝʤʝʥʥʳʭ ʬʠʟʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ 

ʠʩʩʣʝʜʫʝʤʦʤ ʫʯʘʩʪʢʝ ʨʘʟʚʠʪʳ: ʦʚʨʘʛʦʦʙʨʘʟʦʚʘʥʠʝ, ʦʧʦʣʟʥʝʚʳʝ ʷʚʣʝʥʠʷ, ʤʝʭʘʥʠʯʝʩʢʘʷ ʠ 

ʭʠʤʠʯʝʩʢʘʷ ʩʫʬʬʦʟʠʷ, ʧʩʝʚʜʦʢʘʨʩʪ, ʧʣʦʩʢʦʩʪʥʦʡ ʩʤʳʚ, ʧʨʦʩʘʜʦʯʥʳʝ ʷʚʣʝʥʠʷ, ʚ ʶʞʥʦʡ ʯʘʩʪʠ 

ʫʯʘʩʪʢʘ ï ʟʘʙʦʣʘʯʠʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʩʚʷʟʘʥʦ ʚ ʦʩʥʦʚʥʦʤ ʩ 

ʪʝʭʥʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʇʨʦʩʘʜʦʯʥʳʝ ʷʚʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʘʜʳʨʥʦʡ ʟʦʥʳ ʨʘʟʚʠʪʳ ʧʦʚʩʝʤʝʩʪʥʦ 

ʥʘ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ ʟʘʤʘʯʠʚʘʥʠʝ ʣʸʩʩʦʚʠʜʥʳʭ ʛʨʫʥʪʦʚ. 

ɻʨʫʥʪʳ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʯʝʭʣʘ ʫʨʦʯʠʱʘ ʧʨʝʪʝʨʧʝʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ɺʩʷ 

ʪʝʨʨʠʪʦʨʠʷ ʫʨʦʯʠʱʘ ʧʦ ʛʨʫʥʪʦʚʳʤ ʫʩʣʦʚʠʷʤ, ʢʨʦʤʝ ʚʦʩʪʦʯʥʦʡ ʨʘʚʥʠʥʳ, ʦʪʥʦʩʠʪʩʷ ʢ I ʪʠʧʫ 

ʧʨʦʩʘʜʦʯʥʦʩʪʠ. 

ʋʨʦʯʠʱʝ ʗʣʛʳʟ-ʂʘʢ ʩʣʦʞʝʥʦ ʠʟ ʥʝʦʜʥʦʨʦʜʥʳʭ ʩʫʧʝʩʝʡ ʣʝʩʩʦʚʠʜʥʳʭ, ʩʝʨʦʚʘʪʦʙʫʨʳʭ, 

ʢʘʨʙʦʥʘʪʥʳʭ ʩ ʚʢʣʶʯʝʥʠʝʤ ʱʝʙʥʷ, ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʠʟʚʝʨʞʝʥʥʳʭ ʧʦʨʦʜ ʩ ʛʥʝʟʜʘʤʠ ʠ ʣʠʥʟʘʤʠ 

ʧʝʩʢʘ. 

ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ ʜʝʣʶʚʠʘʣʴʥʦ-

ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʢʨʘʩʥʦʮʚʝʪʦʚ. ʇʝʨʠʬʝʨʠʡʥʳʝ ʯʘʩʪʠ ʤʘʩʩʠʚʘ, ʧʨʠʤʳʢʘʶʱʠʝ ʢ 
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ʧʨʝʜʛʦʨʥʳʤ ʚʦʟʚʳʰʝʥʥʦʩʪʷʤ, ʧʝʨʝʢʨʳʪʳ ʯʝʭʣʦʤ ʣʝʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ ʥʝʙʦʣʴʰʦʡ 

ʤʦʱʥʦʩʪʠ. ʇʦʜʩʪʠʣʘʶʱʠʤʠ ʤʘʪʝʨʠʥʩʢʠʤʠ ʧʦʨʦʜʘʤʠ ʧʦʚʩʝʤʝʩʪʥʦ ʷʚʣʷʶʪʩʷ ʢʨʘʩʥʦʮʚʝʪʥʳʝ 

ʦʪʣʦʞʝʥʠʷ. 

ʂʦʨʝʥʥʳʝ ʧʦʨʦʜʳ ʢʨʘʩʥʦʮʚʝʪʦʚ ʦʪʣʠʯʘʶʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʛʠʧʩʘ, ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ 

ʠ ʩʣʘʙʦʡ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʚʦʜʦʫʧʦʨ. ʅʝʢʦʪʦʨʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʩʢʝʣʝʪʘ ʚ ʧʦʯʚʘʭ ʦʪʤʝʯʝʥʦ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʤʘʩʩʠʚʘ, ʧʨʠʫʨʦʯʝʥʥʦʛʦ ʢ 

ʣʝʩʩʦʚʠʜʥʳʤ ʦʪʣʦʞʝʥʠʷʤ ʧʨʦʣʶʚʠʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʦʝ ʟʘʣʝʛʘʥʠʝ ʢʦʨʝʥʥʳʭ 

ʧʦʨʦʜ-ʢʨʘʩʥʦʮʚʝʪʦʚ, ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʧʝʨʠʬʝʨʠʡʥʳʭ ʯʘʩʪʷʭ ʤʘʩʩʠʚʘ. ɺ ʚʦʩʪʦʯʥʦʡ ʠ 

ʮʝʥʪʨʘʣʴʥʦʡ ʨʘʚʥʠʥʘʭ ʢʦʨʝʥʥʳʝ ʧʦʨʦʜʳ ʥʘʭʦʜʷʪʩʷ ʛʣʫʙʞʝ 10 ʤ [1]. 

ɺ ʤʝʩʪʘʭ ʩ ʙʣʠʟʢʠʤ ʟʘʣʝʛʘʥʠʝʤ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ, ʷʚʣʷʶʱʠʭʩʷ ʚʦʜʦʫʧʦʨʦʤ, ʦʪʤʝʯʝʥʦ 

ʚʳʩʦʢʦʝ ʩʪʦʷʥʠʝ ʟʝʨʢʘʣʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ʅʘ ʵʪʦʤ ʫʨʦʯʠʱʝ ʛʨʫʥʪʦʚʘʷ ʚʦʜʘ ʦʪʩʫʪʩʪʚʫʝʪ ʥʘ ʚʩʶ ʛʣʫʙʠʥʫ ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ. 
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HYROGEOLOGICAL CONDITIONS OF SOUTHWEST TAJIKISTAN ( ON THE EXAMPLE OF THE OBJEKT 

OF RESEARCH, THE VALLEY OF THE KYZYLSU ï YAKHSU RIVER, THE FAIZABAD DISTRICT, AND 

THE YA  IGIZ -K  AK  KABADIYAN REGION TRACT)  

This article presents the hyrogeological conditions of south-western Tajikistan (using the example of the objeʩt of 

research, the valley of the Kyzylsu ï Yakhsu river, the Faizabad district, and the Yaigiz-kak Kabadiyan region tracts). 

The complex geological and geomorphological structure of the territory predetermines the complexity of the 

hydrogeological situation and the heterogeneity of the hydrogeological conditions. 

A thick stream of groundwater is confined to the thickness of boulder ï pebble sediments. 
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ʄɽʊʆɼʀʂɸ ʀʉʉʃɽɼʆɺɸʅʀʁ ʃɸɺʀʅ ɺ ʃɸɺʀʅʆʆʇɸʉʅʓʍ ʈɸʁʆʅɸʍ, 

ʉʇʆʉʆɹʓ ʇʈʆɻʅʆɿɸ ʃɸɺʀʅ 

 

ʐʦʥʘʟʘʨʦʚ ɹ.ɹ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʆʯʝʥʴ ʩʪʘʨʳʝ ʛʦʨʳ ʫʞʝ ʜʘʚʥʦ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʥʝʙʦʣʴʰʠʝ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʥʘ ʨʘʚʥʠʥʘʭ. 

ʇʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʣʣʠʘʨʜʳ ʣʝʪ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʠ ʥʘ ʤʠʥʫʪʫ. 

ʇʦʵʪʦʤʫ ʚ ʛʦʨʘʭ ʥʝʦʙʭʦʜʠʤʦ ʙʳʪʴ ʚʩʝʛʜʘ ʧʨʝʜʝʣʴʥʦ ʦʩʪʦʨʦʞʥʳʤ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʛʦʜʳ, 

ʩʣʦʞʥʦʩʪʠ ʤʘʨʰʨʫʪʘ ʠ ʪ.ʜ. 

ʂʘʤʝʥʥʳʝ ʠ ʛʨʫʥʪʦʚʳʝ ʦʙʚʘʣʳ, ʦʧʦʣʟʥʠ, ʘ ʪʘʢʞʝ ʣʘʚʠʥʳ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʦʡ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʦʚ, ʠʟʤʝʥʷʶʱʠʭ ʛʦʨʥʳʡ ʨʝʣʴʝʬ. ʉʨʝʜʠ ʫʯʘʩʪʥʠʢʦʚ ʵʪʠʭ ʧʝʨʝʚʦʧʣʦʱʝʥʠʡ, ʦʩʦʙʦʝ 

ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʭʦʜʳ ʩʥʝʞʥʳʭ, ʩʥʝʞʥʦ-ʣʝʜʦʚʳʭ ʠ ʣʝʜʦʚʳʭ ʥʝʫʩʪʦʡʯʠʚʳʭ 

ʥʘʢʦʧʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʪʦʞʝ ʧʝʨʝʤʝʱʘʶʪ ʢʘʤʥʠ ʠ ʛʨʫʥʪ ʢ ʧʦʜʥʦʞʠʶ 

ʛʦʨ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʥʝʞʥʳʝ ʣʘʚʠʥʳ ʧʦʚʪʦʨʷʶʪʩʷ ʛʦʨʘʟʜʦ ʯʘʱʝ ʜʨʫʛʠʭ, ʙʣʘʛʦʜʘʨʷ 

ʪʦʤʫ, ʯʪʦ ʩʥʝʛ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʘʢʪʠʚʥʳʤ ʫʯʘʩʪʥʠʢʦʤ ʧʨʦʮʝʩʩʘ ʢʨʫʛʦʚʦʨʦʪʘ ʚʦʜʳ ʚ ʧʨʠʨʦʜʝ. 

ʅʝʦʜʥʦʢʨʘʪʥʦ ʚʳʧʘʜʘʶʱʠʡ ʟʠʤʥʠʡ ʩʥʝʛ ʘʢʢʫʤʫʣʠʨʫʝʪʩʷ ʥʘ ʩʢʣʦʥʘʭ ʛʦʨ ʠ ʧʦʩʪʦʷʥʥʦ ʩʦʟʜʘʝʪ 

ʣʘʚʠʥʦʦʧʘʩʥʳʝ ʩʠʪʫʘʮʠʠ, ʢʦʪʦʨʳʝ ʥʝʨʝʜʢʦ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʩʭʦʜʦʤ ʣʘʚʠʥ. 

ʇʝʯʘʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʣʘʚʠʥʥʳʭ ʪʨʘʛʝʜʠʡ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʝʞʝʛʦʜʥʦ ʚ ʛʦʨʘʭ ʧʦ ʚʩʝʤʫ 

ʤʠʨʫ, ʠʟ-ʟʘ ʦʧʘʩʥʳʭ ʚʩʪʨʝʯ ʩʦ ʩʥʝʞʥʳʤʠ ʠ ʜʨʫʛʠʤʠ ʣʘʚʠʥʘʤʠ, ʧʦʛʠʙʘʶʪ ʜʝʩʷʪʢʠ ʠ, ʜʘʞʝ, ʩʦʪʥʠ 

ʩʧʦʨʪʩʤʝʥʦʚ. ʇʦʵʪʦʤʫ ʣʘʚʠʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʪʦ ʦʯʝʥʴ ʩʝʨʴʝʟʥʘʷ ʪʝʤʘ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ 

ʦʩʥʦʚʘʪʝʣʴʥʦ ʠʟʫʯʠʪʴ ʢʘʞʜʦʤʫ ʵʢʩʪʨʝʤʘʣʫ. 
ʃʘʚʠʥʦʡ ʥʘʟʳʚʘʝʪʩʷ ʜʚʠʞʫʱʘʷʩʷ ʩʥʝʞʥʘʷ ʤʘʩʩʘ (ʨʠʩ.1), ʩʦʩʪʦʷʱʘʷ ʠʟ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʧʦʪʝʨʷʚʰʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʧʨʠʰʝʜʰʝʛʦ ʚ ʜʚʠʞʝʥʠʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʚʥʠʟ ʧʦ 

ʩʢʣʦʥʫ ʠ ʟʘʭʚʘʪʳʚʘʶʱʝʛʦ ʥʘ ʩʚʦʝʤ ʧʫʪʠ ʥʦʚʳʝ ʧʦʨʮʠʠ ʩʥʝʛʘ. ʇʨʦʠʩʭʦʜʠʪ ʦʪ ʩʨʝʜʥʝʚʝʢʦʚʦʛʦ 

ʣʘʪʠʥʩʢʦʛʦ ʩʣʦʚʘ labina ʠʟ ʣʘʪ. laborlabi - çʩʢʦʣʴʟʠʪʴè. ʈʫʩʩʢʦʝ ʩʣʦʚʦ çʣʘʚʠʥʘè ʟʘʠʤʩʪʚʦʚʘʥʦ 

ʯʝʨʝʟ ʜʨʝʚʥʝʛʝʨʤʘʥʩʢʦʛʦ ʩʣʦʚʦ lawine. 

ʃʘʚʠʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʳʩʪʨʦ ʜʚʠʞʫʱʫʶʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʩʥʝʞʥʫʶ 

ʤʘʩʩʫ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʣʘʚʠʥʥʦʛʦ ʩʥʝʛʘ ʧʨʦʷʚʣʷʝʪ 

ʙʦʣʴʰʝʝ ʠʣʠ ʤʝʥʴʰʝʝ ʩʭʦʜʩʪʚʦ ʩ ʜʨʫʛʠʤʠ ʷʚʣʝʥʠʷʤʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʙʳʩʪʨʦʛʦ ʜʚʠʞʝʥʠʷ 

ʩʢʘʣʴʥʦʡ, ʛʨʫʥʪʦʚʦʡ, ʚʦʜʦʛʨʫʥʪʦʚʦʡ, ʣʝʜʷʥʦʡ, ʚʦʜʦʩʥʝʞʥʦʡ ʠ ʩʥʝʛʦʚʦʟʜʫʰʥʦʡ ʤʘʩʩ: ʦʧʦʣʟʥʷʤʠ, 

ʦʩʳʧʷʤʠ, ʩʝʣʷʤʠ. ʉ ʧʦʩʣʝʜʥʠʤʠ ʣʘʚʠʥʳ ʯʘʩʪʦ ʩʚʷʟʳʚʘʶʪ ʦʜʥʠ ʠ ʪʝ ʞʝ ʧʫʪʠ: ʥʝʨʝʜʢʦ ʣʘʚʠʥʥʳʝ 

ʣʦʪʢʠ ʷʚʣʷʶʪʩʷ ʣʦʪʢʘʤʠ ʜʚʠʞʝʥʠʷ ʩʝʣʝʡ. 
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ɺ ʣʘʚʠʥʦʩʙʦʨʘʭ ʦʙʳʯʥʦ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʟʦʥʳ: ʟʘʨʦʞʜʝʥʠʷ ʣʘʚʠʥʥʳʭ ʧʦʪʦʢʦʚ; ʪʨʘʥʟʠʪʘ 

(ʧʫʪʠ ʜʚʠʞʝʥʠʷ) ʣʘʚʠʥʥʳʭ ʧʦʪʦʢʦʚ; ʦʪʣʦʞʝʥʠʷ (ʚʳʙʨʦʩʘ) ʣʘʚʠʥʥʳʭ ʧʦʪʦʢʦʚ [6]. 

ɿʦʥʘ ʟʘʨʦʞʜʝʥʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʣʘʚʠʥʦʩʙʦʨʘ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʘʩʪʴ 

ʛʦʨʥʦʛʦ ʩʢʣʦʥʘ, ʛʜʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʤʘʩʩʘ ʩʥʝʛʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʦʪʝʨʷʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʦʙʨʘʟʦʚʘʪʴ ʣʘʚʠʥʫ. ʕʪʘ ʟʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʘʰʝʦʙʨʘʟʥʦʝ ʫʛʣʫʙʣʝʥʠʝ, ʜʝʥʫʜʘʮʠʦʥʥʫʶ 

ʚʦʨʦʥʢʫ ʠʣʠ ʨʘʩʰʠʨʝʥʥʫʶ ʯʘʩʪʴ ʵʨʦʟʠʦʥʥʦʛʦ ʚʨʝʟʘ. 

ɿʦʥʘ ʪʨʘʥʟʠʪʘ ʤʦʞʝʪ ʙʳʪʴ ʠʣʠ ʢʘʥʘʣʠʟʠʨʦʚʘʥʘ ʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʦʝ 

ʣʦʞʝ, ʠʣʠ ʨʫʩʣʦ (ʣʘʚʠʥʥʳʡ ʣʦʪʦʢ), ʠʣʠ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʚʥʦʤ ʩʢʣʦʥʝ ʤʝʞʜʫ 

ʟʦʥʘʤʠ ʟʘʨʦʞʜʝʥʠʷ ʠ ʦʪʣʦʞʝʥʠʷ ʣʘʚʠʥʳ. 

ɿʦʥʘ ʦʪʣʦʞʝʥʠʷ ʢʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʣʘʚʠʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʫʩ ʚʳʥʦʩʘ ʣʘʚʠʥʳ. ʊʘʤ, 

ʛʜʝ ʣʘʚʠʥʥʳʡ ʧʦʪʦʢ ʚʳʭʦʜʠʪ ʥʘ ʚʳʧʦʣʘʞʠʚʘʶʱʠʡʩʷ ʩʢʣʦʥ, ʝʛʦ ʩʢʦʨʦʩʪʴ ʟʘʤʝʜʣʷʝʪʩʷ, ʧʦʪʦʢ 

ʨʘʩʰʠʨʷʝʪʩʷ, ʠ ʧʨʦʠʩʭʦʜʠʪ ʯʘʩʪʠʯʥʦʝ ʦʪʣʦʞʝʥʠʝ ʩʥʝʛʘ. ɿʘ ʩʯʝʪ ʵʪʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʦʪʣʦʞʝʥʠʡ ʠ 

ʚʦʚʣʝʢʘʝʤʳʭ ʣʘʚʠʥʘʤʠ ʚ ʜʚʠʞʝʥʠʝ ʯʘʩʪʠʮ ʛʦʨʥʳʭ ʧʦʨʦʜ ʬʦʨʤʠʨʫʝʪʩʷ ʤʠʥʝʨʘʣʴʥʳʡ ʢʦʥʫʩ 

ʚʳʥʦʩʘ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʥʝʛʦ ʦʯʝʨʪʘʥʠʷʤʠ: ʚ ʧʣʘʥʝ ʦʥ ʷʚʣʷʝʪʩʷ ʚʳʧʫʢʣʳʤ ʨʘʩʰʠʨʷʶʱʠʤʩʷ 

ʚʘʣʦʤ ʩ ʫʤʝʥʴʰʘʶʱʝʡʩʷ ʢʨʫʪʠʟʥʦʡ ʠ ʚ ʧʦʧʝʨʝʯʥʳʭ ʧʨʦʬʠʣʷʭ ʩ ʚʳʧʫʢʣʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. 

ʉʥʝʞʥʳʝ ʣʘʚʠʥʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʦʙʨʫʰʝʥʠʝ ʩʥʝʛʘ ʧʦ ʩʢʣʦʥʘʤ, ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ 

ʩʥʝʞʥʳʭ ʧʦʪʦʢʦʚ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʷʪ ʪʘʢʞʝ ʣʘʚʠʥʦʧʦʜʦʙʥʳʝ ʚʦʜʦʩʥʝʞʥʳʝ ʧʦʪʦʢʠ ʠ ʙʳʩʪʨʦʝ 

ʩʧʦʣʟʘʥʠʝ ʩʥʝʛʘ. ʃʘʚʠʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʝʤ, ʯʪʦ ʚʳʭʦʜʷʪ ʩʦ ʩʢʣʦʥʦʚ ʥʘ ʜʥʦ ʜʦʣʠʥʳ; ʠʭ 

ʚʘʞʥʳʤ ʩʚʦʡʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ. 

ʋʩʣʦʚʠʷ ʠ ʬʘʢʪʦʨʳ ʦʙʨʘʟʦʚʘʥʠʷ ʩʥʝʞʥʳʭ ʣʘʚʠʥ. ɹʦʣʴʰʠʥʩʪʚʦ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʣʘʚʠʥ 

ʚʦʟʥʠʢʘʝʪ ʧʦʩʣʝ ʤʥʦʛʦʜʥʝʚʥʳʭ ʦʙʠʣʴʥʳʭ ʩʥʝʛʦʧʘʜʦʚ. ʋʞʝ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʥʝʛʦʧʘʜʘ 2 ʩʤ/ʯ 

ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʜʦ 10 ʯʘʩʦʚ ʚʦʟʥʠʢʘʝʪ ʣʘʚʠʥʥʘʷ ʦʧʘʩʥʦʩʪʴ. ʉʚʝʞʝʚʳʧʘʚʰʠʡ ʩʥʝʛ ʦʙʳʯʥʦ 

ʥʝʩʚʷʟʘʥʥʳʡ ʠ ʩʳʧʫʯʠʡ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʘʚʠʥ. ʃʘʚʠʥʥʘʷ ʦʧʘʩʥʦʩʪʴ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʢʦʛʜʘ ʩʥʝʛʦʧʘʜʳ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʚʝʪʨʦʤ. ʇʨʠ ʩʠʣʴʥʦʤ ʚʝʪʨʝ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʥʝʛʘ ʬʦʨʤʠʨʫʝʪʩʷ çʩʥʝʞʥʘʷ ʜʦʩʢʘè. ʕʪʦ ʧʣʘʩʪ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʩʥʝʛʘ ʙʦʣʴʰʦʡ 

ʧʣʦʪʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʩʘʥʪʠʤʝʪʨʦʚ ʚ ʪʦʣʱʠʥʫ. ʅʘʜʫʚʳ ʩʥʝʛʘ 

ʥʘ ʛʨʝʙʥʷʭ ʠ ʢʨʫʪʳʭ ʩʢʣʦʥʘʭ ʜʦʩʪʠʛʘʶʪ ʪʘʢʦʛʦ ʨʘʟʤʝʨʘ, ʯʪʦ ʩʦʪʨʷʩʝʥʠʝ ʚʦʟʜʫʭʘ ʦʪ ʧʦʨʳʚʘ ʚʝʪʨʘ, 

ʚʳʩʪʨʝʣʘ, ʜʘʞʝ ʛʨʦʤʢʦʛʦ ʟʚʫʢʘ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʠʭ ʦʪʨʳʚ. 

ʆʪʨʳʚ ʧʣʘʩʪʘ ʦʙʣʝʛʯʘʝʪʩʷ, ʝʩʣʠ ʩʚʝʞʠʡ ʩʥʝʛ ʣʦʞʠʪʩʷ ʥʘ ʛʣʘʜʢʫʶ, ʟʘʤʸʨʟʰʫʶ ʧʦʩʣʝ 

ʦʪʪʝʧʝʣʠ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʘʨʦʛʦ ʩʥʝʛʘ. ɺ ʦʯʘʛʝ ʟʘʨʦʞʜʝʥʠʷ ʣʘʚʠʥʘ ʟʘʭʚʘʪʳʚʘʝʪ ʢʨʫʧʥʳʝ ʧʦʨʮʠʠ 

ʩʥʝʛʘ ʩʦ ʩʢʣʦʥʘ ʠ ʙʳʩʪʨʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʤʦʱʥʳʡ, ʙʳʩʪʨʦ ʜʚʠʞʫʱʠʡʩʷ ʧʦʪʦʢ ʩʥʝʛʘ. 

ʅʦ ʜʘʞʝ ʚ ʦʪʩʫʪʩʪʚʠʝ ʩʥʝʛʦʧʘʜʦʚ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʣʘʚʠʥʳ, ʪʘʢ ʢʘʢ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ 

ʩʥʝʞʥʘʷ ʤʘʩʩʘ ʧʦʩʪʝʧʝʥʥʦ ʦʩʝʜʘʝʪ ʠ ʫʧʣʦʪʥʷʝʪʩʷ. ʌʘʢʪʦʨʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʣʘʚʠʥ ʧʨʠ ʵʪʦʤ ʩʣʫʞʘʪ 

ʦʩʣʘʙʣʝʥʥʳʝ ʩʣʦʠ ʩʥʝʛʘ, ʚ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʶʪʩʷ ʩʣʘʙʦʩʚʷʟʘʥʥʳʝ ʢʨʠʩʪʘʣʣʳ ʛʣʫʙʠʥʥʦʡ 

ʠʟʤʦʨʦʟʠ. ʅʠʞʥʠʡ ʩʣʦʡ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʪʝʨʷʝʪ ʩʚʷʟʥʦʩʪʴ, ʠ ʧʦ ʥʝʤʫ ʧʨʦʠʩʭʦʜʠʪ ʩʜʚʠʛ 

ʚʳʰʝʣʝʞʘʱʝʡ ʩʥʝʞʥʦʡ ʪʦʣʱʠ. 

  



124 
 

ʈʠʩ 1. ʃʘʚʠʥʘ ʥʘ ʢʨʫʪʦʤ ʟʘʣʝʩʸʥʥʦʤ ʩʢʣʦʥʝ 

Figure 1. Avalanche on a steep forested slope 

 
 

ʉʦʩʪʦʷʥʠʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʪʘʢʞʝ ʧʦʜʚʝʨʞʝʥʦ ʠʟʤʝʥʝʥʠʷʤ, ʢʦʛʜʘ ʚ ʥʝʤ ʧʦʷʚʣʷʝʪʩʷ ʚʦʜʘ, 

ʢʦʪʦʨʘʷ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʘʙʣʷʝʪ ʝʛʦ ʩʮʝʧʣʝʥʠʝ ʩʦ ʩʢʣʦʥʘʤʠ. ʇʨʠ ʨʝʟʢʦʤ ʪʘʷʥʠʠ ʠʣʠ ʠʥʪʝʥʩʠʚʥʦʤ 

ʜʦʞʜʝ ʩʪʨʫʢʪʫʨʘ ʩʣʦʝʚ ʩʥʝʛʘ ʙʳʩʪʨʦ ʨʘʟʨʫʰʘʝʪʩʷ, ʠ ʪʦʛʜʘ ʬʦʨʤʠʨʫʶʪʩʷ ʛʨʘʥʜʠʦʟʥʳʝ çʤʦʢʨʳʝè 

ʣʘʚʠʥʳ. ʆʥʠ ʩʭʦʜʷʪ ʚʝʩʥʦʡ ʥʘ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʠʥʦʛʜʘ ʟʘʭʚʘʪʳʚʘʷ ʚʝʩʴ ʩʥʝʛ, 

ʥʘʢʦʧʠʚʰʠʡʩʷ ʟʘ ʟʠʤʫ. ʀʭ ʝʱʝ ʥʘʟʳʚʘʶʪ ʛʨʫʥʪʦʚʳʤʠ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ, ʜʚʠʛʘʷʩʴ ʧʨʷʤʦ ʧʦ ʛʨʫʥʪʫ, 

ʩʜʠʨʘʶʪ ʥʘ ʩʚʦʝʤ ʧʫʪʠ ʧʦʯʚʝʥʥʳʡ ʩʣʦʡ, ʢʘʤʥʠ, ʢʫʩʪʳ ʠ ʜʘʞʝ ʦʛʨʦʤʥʳʝ ʜʝʨʝʚʴʷ. 

ʉʧʫʩʢʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ ʣʘʚʠʥ ʷʚʣʷʶʪʩʷ ʦʙʠʣʴʥʳʝ ʩʥʝʛʦʧʘʜʳ ʠ ʩʠʣʴʥʳʝ ʤʝʪʝʣʠ, 

ʘʪʤʦʩʬʝʨʥʳʝ ʧʦʪʝʧʣʝʥʠʷ ʠ ʜʦʞʜʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʘʚʠʥ ʤʦʛʫʪ ʙʳʪʴ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʢʣʦʥʳ, ʚʳʟʳʚʘʝʤʳʝ ʚʠʙʨʘʮʠʝʡ ʦʪ ʟʚʫʢʦʚʳʭ ʠʣʠ ʫʜʘʨʥʳʭ ʚʦʣʥ, 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʊʘʢʞʝ ʥʝʨʝʜʢʦ ʙʳʚʘʝʪ, ʯʪʦ ʜʘʚʣʝʥʠʝ ʥʘ ʩʢʣʦʥ, ʦʢʘʟʳʚʘʝʤʦʝ ʯʝʣʦʚʝʢʦʤ, ʙʫʜʴ ʪʦ 

ʛʦʨʥʦʣʳʞʥʠʢ ʠʣʠ ʩʥʦʫʙʦʨʜʠʩʪ, ʪʦʞʝ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʣʘʚʠʥʳ. 

ɺʝʩ ʩʥʝʛʘ ʚ ʩʫʭʠʭ ʣʘʚʠʥʘʭ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 100-200 ʢʛ/ʢʫʙ.ʤ, ʚʣʘʞʥʳʭ -300-400 

ʢʛ/ʢʫʙ.ʤ, ʘ ʚ ʤʦʢʨʳʭ, ʛʜʝ ʢʘʤʥʠ ʠ ʱʝʙʥʠ ʩʤʝʰʠʚʘʶʪʩʷ ʩʦ ʩʥʝʛʦʤ, ʜʦʩʪʠʛʘʝʪ ʜʦ 700-800 ʢʛ/ʢʫʙ.ʤ 

[18]. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʫʰʝʥʠʷ ʣʘʚʠʥ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʙʱʠʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʦʨʥʳʭ 

ʨʝʛʠʦʥʦʚ ʚʝʜʫʱʠʝ ʬʘʢʪʦʨʳ ʠ ʦʧʨʝʜʝʣʝʥ ʭʘʨʘʢʪʝʨ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʣʘʚʠʥʦʦʙʨʘʟʦʚʘʥʠʝ (ʪʘʙʣ. 1). 

ɺʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʣʘʚʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʦʢʘʟʳʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʥʦ ʠ ʠʭ 

ʩʦʯʝʪʘʥʠʝ. ʋʞʝ ʚʦ ʚʨʝʤʷ ʦʪʣʦʞʝʥʠʷ ʩʥʝʛʘ ʥʘ ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ 

ʤʥʦʛʠʭ ʧʨʦʮʝʩʩʦʚ. ʌʦʨʤʘ ʠ ʨʘʟʤʝʨ ʢʨʠʩʪʘʣʣʦʚ ʩʥʝʛʘ, ʭʘʨʘʢʪʝʨ ʟʘʣʝʛʘʥʠʷ ʠ ʧʣʦʪʥʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ, ʥʘʧʨʘʚʣʝʥʠʝʤ ʠ ʩʢʦʨʦʩʪʴʶ ʚʝʪʨʘ, 

ʬʦʨʤʦʡ ʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʝʦʙʣʘʜʘʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʠʧʘ 

ʤʝʪʘʤʦʨʬʠʟʤʘ ʩʥʝʞʥʦʡ ʪʦʣʱʠ, ʭʘʨʘʢʪʝʨ ʝʝ ʵʚʦʣʶʮʠʠ ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʝʡ ʜʝʡʩʪʚʠʷ ʩʘʤʳʭ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʘʢʪʦʨʦʚ. 
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ʊʘʙʣʠʮʘ 1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʣʘʚʠʥʦʦʙʨʘʟʫʶʱʠʭ ʬʘʢʪʦʨʦʚ (ʩʦʩʪ. ʖ.ɻ ʉʝʣʠʚʝʨʩʪʦʚʳʤ ʧʦ 

ʜʘʥʥʳʤ ʠʟ Avalancheclassification, 1973) 
Table 1. Classification of avalanching factors (compiled by Yu.G Seliverstov from 

Avalancheclassification, 1973) 
ʌʘʢʪʦʨʳ ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʣʘʚʠʥʦʦʙʨʘʟʦʚʘʥʠʝ 

ɸ. ʇʦʩʪʦʷʥʥʳʝ ʬʘʢʪʦʨʳ 

1. ʋʩʣʦʚʠʷ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

1.1. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʳʩʦʪʘ, ʦʙʱʘʷ 
ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ: 

ʆʧʨʝʜʝʣʷʶʪ ʛʣʫʙʠʥʫ ʨʘʩʯʣʝʥʝʥʠʷ (ʚʳʩʦʪʫ ʧʘʜʝʥʠʷ 
ʣʘʚʠʥ) ʠ ʟʘʩʥʝʞʝʥʥʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʰʠʨʦʪʳ 
ʤʝʩʪʘ ʠ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʳ ʠ ʦʨʠʝʥʪʘʮʠʠ ʭʨʝʙʪʦʚ 

ʟʦʥʘ ʛʨʝʙʥʝʡ ʠ ʚʳʩʦʢʠʭ ʧʣʘʪʦ 
ʉʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʚʝʪʨʘ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʥʝʛʘ, 
ʩʥʝʞʥʳʝ ʢʘʨʥʠʟʳ, ʣʦʢʘʣʴʥʳʝ ʣʘʚʠʥʳ ʠʟ ʩʥʝʞʥʳʭ 
ʜʦʩʦʢ 

ʟʦʥʘ ʤʝʞʜʫ ʛʨʝʙʥʷʤʠ ʠ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝʡ ʣʝʩʘ 
ʄʝʪʝʣʝʚʦʝ ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʝ, ʦʙʰʠʨʥʘʷ ʟʦʥʘ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʘʚʠʥ ʠʟ ʩʥʝʞʥʳʭ ʜʦʩʦʢ 

ʟʦʥʘ ʥʠʞʝ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʣʝʩʘ 
ʋʤʝʥʴʰʝʥʠʝ ʚʣʠʷʥʠʷ ʚʝʪʨʘ ʥʘ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 
ʩʥʝʛʘ, ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʘʚʠʥ ʠʟ ʪʚʝʨʜʳʭ ʜʦʩʦʢ, 
ʧʨʝʦʙʣʘʜʘʥʠʝ ʣʘʚʠʥ ʠʟ ʤʷʛʢʠʭ ʜʦʩʦʢ 

1.2. ʂʨʫʪʠʟʥʘ ʩʢʣʦʥʘ ʆʧʨʝʜʝʣʷʝʪ ʢʨʠʪʠʯʝʩʢʫʶ ʚʳʩʦʪʫ ʩʥʝʛʘ 

>35Á ʏʘʩʪʦ ʬʦʨʤʠʨʫʶʪʩʷ ʣʘʚʠʥʳ ʠʟ ʨʳʭʣʦʛʦ ʩʥʝʛʘ 

>25Á ʏʘʩʪʦ ʬʦʨʤʠʨʫʶʪʩʷ ʣʘʚʠʥʳ ʠʟ ʩʥʝʞʥʳʭ ʜʦʩʦʢ 

>15Á ʊʝʯʝʥʠʝ ʩʥʝʛʘ, ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʘʚʠʥ 

<20Á 
ʊʝʯʝʥʠʝ ʩʥʝʛʘ, ʦʪʣʦʞʝʥʠʝ ʣʘʚʠʥʥʦʛʦ ʩʥʝʛʘ. ɺʦʟʤʦʞʥʦ 
ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʣʘʚʠʥ ʠʟ ʥʘʩʳʱʝʥʥʦʛʦ ʚʦʜʦʡ ʩʥʝʛʘ, 
ʩʭʦʜʷʱʠʭ ʩʦ ʩʢʣʦʥʦʚ ʦʯʝʥʴ ʤʘʣʦʡ ʢʨʫʪʠʟʥʳ 

13. ʆʨʠʝʥʪʘʮʠʷ ʩʢʣʦʥʘ: ɺʣʠʷʝʪ ʥʘ ʩʥʝʞʥʦʩʪʴ, ʪʠʧʳ ʣʘʚʠʥ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʉʦʣʥʮʫ 
ʅʘ ʟʘʪʝʥʝʥʥʳʭ ʩʢʣʦʥʘʭ ʫʚʝʣʠʯʝʥʠʝ ʣʘʚʠʥ ʠʟ ʩʥʝʞʥʳʭ 
ʜʦʩʦʢ, ʥʘ ʩʦʣʥʝʯʥʳʭ - ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʦʢʨʳʭ 
ʣʘʚʠʥ (ʧʨʠ ʨʘʚʥʳʭ ʩʥʝʛʦʟʘʧʘʩʘʭ) 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʝʪʨʫ 

ʅʘ ʧʦʜʚʝʪʨʝʥʥʳʭ ʩʢʣʦʥʘʭ ʧʦʚʳʰʝʥʥʦʝ 
ʩʥʝʛʦʦʪʣʦʞʝʥʠʝ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʘʚʠʥ ʠʟ 
ʩʥʝʞʥʳʭ ʜʦʩʦʢ, ʥʘ ʥʘʚʝʪʨʝʥʥʳʭ ʩʢʣʦʥʘʭ 
ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

1.4. ʂʦʥʬʠʛʫʨʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʠ 
ɺʣʠʷʝʪ ʥʘ ʩʥʝʞʥʦʩʪʴ, ʪʠʧʳ ʣʘʚʠʥ, ʢʨʠʪʠʯʝʩʢʫʶ 
ʚʳʩʦʪʫ ʩʥʝʛʘ 

ʈʦʚʥʳʡ ʩʢʣʦʥ 
ʅʝʢʘʥʘʣʠʟʦʚʘʥʥʳʝ ʣʘʚʠʥʳ (ʦʩʦʚʳ) ʠʟ ʩʥʝʞʥʳʭ ʜʦʩʦʢ 
ʠ ʨʳʭʣʦʛʦ ʩʥʝʛʘ 

ʃʦʪʢʠ, ʚʦʨʦʥʢʠ, ʢʘʨʳ 
ʄʝʩʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʥʝʛʘ, ʢʘʥʘʣʠʟʦʚʘʥʥʳʝ 
(ʣʦʪʢʦʚʳʝ) ʣʘʚʠʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʩʥʝʞʥʳʭ 
ʜʦʩʦʢ 

ʀʟʤʝʥʝʥʠʷ ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʘ ʧʦ ʧʨʦʜʦʣʴʥʦʤʫ 
ʧʨʦʬʠʣʶ 

ʅʘ ʚʳʧʫʢʣʳʭ ʩʢʣʦʥʘʭ ʯʘʩʪʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʣʠʥʠʷ 
ʦʪʨʳʚʘ ʣʘʚʠʥ ʠʟ ʩʥʝʞʥʳʭ ʜʦʩʦʢ, ʥʘ ʢʨʫʪʳʭ ʩʢʣʦʥʘʭ - 
ʪʦʯʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʳʭʣʳʭ ʣʘʚʠʥ, ʩʫʱʝʩʪʚʝʥʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʢʨʠʪʠʯʝʩʢʫʶ ʚʳʩʦʪʫ ʩʥʝʛʘ, ʧʨʳʛʘʶʱʠʝ 
ʣʘʚʠʥʳ 

ʋʩʪʫʧʳ ʚ ʨʝʣʴʝʬʝ ʇʦʜ ʥʠʤʠ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ ʣʘʚʠʥʳ ʠʟ ʨʳʭʣʦʛʦ ʩʥʝʛʘ 

1.5. ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ɺʣʠʷʝʪ ʥʘ ʢʨʠʪʠʯʝʩʢʫʶ ʪʦʣʱʠʥʫ ʩʥʝʛʘ 

ɻʣʘʜʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 
ʄʘʣʘʷ ʢʨʠʪʠʯʝʩʢʘʷ ʪʦʣʱʠʥʘ, ʣʘʚʠʥʳ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 
ʩʣʦʷ 

ɺʳʩʪʫʧʘʶʱʠʝ ʧʨʝʧʷʪʩʪʚʠʷ (ʩʢʘʣʳ, 
ʧʦʧʝʨʝʯʥʳʝ ʛʨʷʜʳ) 

ɹʦʣʴʰʘʷ ʢʨʠʪʠʯʝʩʢʘʷ ʪʦʣʱʠʥʘ, ʣʘʚʠʥʳ ʧʦʣʥʦʡ 
ʛʣʫʙʠʥʳ 

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʊʨʘʚʘ - ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʨʳʚʫ ʩʥʝʛʘ, ʣʘʚʠʥʳ ʧʦʣʥʦʡ 
ʛʣʫʙʠʥʳ; ʢʫʩʪʳ - ʧʦʢʘ ʥʝ ʧʦʢʨʳʪʳ ʧʦʣʥʦʩʪʴʶ ʩʥʝʛʦʤ, 
ʧʨʝʧʷʪʩʪʚʫʶʪ ʩʭʦʜʫ ʣʘʚʠʥ; ʣʝʩ - ʝʩʣʠ ʜʦʩʪʘʪʦʯʥʦ 
ʧʣʦʪʥʳʡ, ʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʟʘʨʦʞʜʝʥʠʶ ʣʘʚʠʥ 

ɹ. ʇʝʨʝʤʝʥʥʳʝ ʬʘʢʪʦʨʳ 

2. ʊʝʢʫʱʘʷ ʧʦʛʦʜʘ (ʟʘ ʧʝʨʠʦʜ ʜʦ 5 ʜʥʝʡ ʥʘʟʘʜ) 

2.1. ʉʥʝʛʦʧʘʜʳ ɺʦʟʨʘʩʪʘʥʠʝ ʥʘʛʨʫʟʢʠ. ʋʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ 
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ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʊʠʧ ʥʦʚʦʛʦ ʩʥʝʛʘ 
ʇʫʰʠʩʪʳʡ ʩʥʝʛ - ʨʳʭʣʳʝ ʣʘʚʠʥʳ. ʉʚʷʟʥʳʡ ʩʥʝʛ - 
ʣʘʚʠʥʳ ʠʟ ʩʥʝʞʥʳʭ ʜʦʩʦʢ 

ʉʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʩʥʝʛʘ 
ɺʦʟʨʘʩʪʘʥʠʝ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʩʥʝʛʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 
ʪʦʣʱʠʥʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. ʆʪʨʳʚ ʚʦʟʤʦʞʝʥ ʢʘʢ ʚ 
ʥʦʚʦʤ, ʪʘʢ ʠ ʚ ʩʪʘʨʦʤ ʩʥʝʛʝ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʩʥʝʛʦʧʘʜʘ 

ʇʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 
ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʘʚʠʥ ʠʟ 
ʩʚʝʞʝʚʳʧʘʚʰʝʛʦ ʩʥʝʛʘ, ʚʦʟʨʘʩʪʘʥʠʝ ʦʧʘʩʥʦʩʪʠ ʩʭʦʜʘ 
ʣʘʚʠʥ ʩ ʧʦʣʦʛʠʭ ʩʢʣʦʥʦʚ 

2.2. ɼʦʞʜʠ 
ʉʧʦʩʦʙʩʪʚʫʶʪ ʩʭʦʜʫ ʤʦʢʨʳʭ ʨʳʭʣʳʭ ʠʣʠ ʤʷʛʢʠʭ 
ʧʣʘʩʪʦʚʳʭ ʣʘʚʠʥ; ʚʦʟʤʦʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 
ʚʦʜʦʩʥʝʞʥʳʭ ʧʦʪʦʢʦʚ ʠ ʩʥʝʞʥʦ-ʬʫʥʪʦʚʳʭ ʦʧʦʣʟʥʝʡ 

2.3. ɺʝʪʨʳ 
ʉʦʟʜʘʶʪ ʣʦʢʘʣʴʥʫʶ ʧʝʨʝʛʨʫʟʢʫ ʩʥʝʛʘ ʥʘ ʩʢʣʦʥʘʭ, 
ʬʦʨʤʠʨʫʶʪ ʩʥʝʞʥʳʝ ʜʦʩʢʠ ʠ ʥʝʫʩʪʦʡʯʠʚʫʶ 
ʩʪʨʘʪʠʛʨʘʬʠʶ 

ʅʘʧʨʘʚʣʝʥʠʝ 
ʇʦʚʳʰʝʥʥʘʷ ʦʧʘʩʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʧʣʘʩʪʦʚʳʭ ʣʘʚʠʥ 
ʥʘ ʧʦʜʚʝʪʨʝʥʥʳʭ ʩʢʣʦʥʘʭ; ʦʙʨʘʟʦʚʘʥʠʝ ʢʘʨʥʠʟʦʚ 

ʉʢʦʨʦʩʪʴ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 
ʉ ʠʭ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʪʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʣʦʢʘʣʴʥʦʛʦ 
ʦʙʨʫʰʝʥʠʷ ʧʣʘʩʪʦʚʳʭ ʣʘʚʠʥ 

2.4. ʊʝʧʣʦʚʳʝ ʫʩʣʦʚʠʷ 

ʅʝʦʜʥʦʟʥʘʯʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʯʥʦʩʪʴ ʩʥʝʛʘ ʠ 
ʥʘʧʨʷʞʝʥʠʷ ʚʥʫʪʨʠ ʩʥʝʞʥʦʡ ʪʦʣʱʠ. ʂʘʢ ʧʦʥʠʞʝʥʠʝ, 
ʪʘʢ ʠ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ 
ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ 

ʊʝʤʧʝʨʘʪʫʨʘ ʩʥʝʛʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʤ 
ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ 

ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ ʪʦʯʢʠ ʧʣʘʚʣʝʥʠʷ 
ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ ʚ ʩʥʝʛʝ, ʯʪʦ 
ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʝʛʦ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 
ʆʜʠʥʘʢʦʚʳʡ ʵʬʬʝʢʪ ʜʣʷ ʩʢʣʦʥʦʚ ʚʩʝʭ ʵʢʩʧʦʟʠʮʠʡ, 
ʩʠʣʴʥʦʝ ʧʦʭʦʣʦʜʘʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 
ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʟʘ ʩʯʝʪ ʛʨʘʜʠʝʥʪʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ 

ʉʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ 
ʅʘ ʩʢʣʦʥʘʭ ʩʦʣʥʝʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʨʘʟʚʠʪʠʝ 
ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʟʘ ʩʯʝʪ ʨʘʟʚʠʪʠʷ ʨʘʜʠʘʮʠʦʥʥʳʭ 
ʦʪʪʝʧʝʣʝʡ 

ʊʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ 
ɺʳʭʦʣʘʞʠʚʘʥʠʝ ʩʥʝʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʦʯʴʶ ʠ ʚ ʪʝʥʠ, 
ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʨʠ ʙʝʟʦʙʣʘʯʥʦʤ ʥʝʙʝ, ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠ ʛʣʫʙʠʥʥʦʡ ʠʟʤʦʨʦʟʠ 

3. ʋʩʣʦʚʠʷ ʚ ʩʪʘʨʦʤ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ (ʠʥʪʝʛʨʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʡ ʧʦʛʦʜʳ ʠ 
ʧʦʛʦʜʳ ʟʘ ʚʝʩʴ ʟʠʤʥʠʡ ʩʝʟʦʥ) 

3.1. ʆʙʱʘʷ ʚʳʩʦʪʘ ʩʥʝʛʘ 

ʅʝ ʦʩʥʦʚʥʦʡ ʬʘʢʪʦʨ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ. 
ʉʛʣʘʞʠʚʘʥʠʝ ʰʝʨʦʭʦʚʘʪʦʩʪʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʣʦʥʘ. 
ɺʣʠʷʝʪ ʥʘ ʤʘʩʩʫ ʣʘʚʠʥʳ, ʩʭʦʜʷʱʝʡ ʧʦ ʬʫʥʪʫ. ɺʣʠʷʝʪ 
ʥʘ ʧʨʦʮʝʩʩ ʛʨʘʜʠʝʥʪʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ 

3.2. ʉʪʨʘʪʠʛʨʘʬʠʷ 
ʋʩʪʦʡʯʠʚʦʩʪʴ ʪʦʣʱʠ ʥʘ ʩʢʣʦʥʝ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ 
ʥʘʣʠʯʠʝʤ ʦʩʣʘʙʣʝʥʥʳʭ ʩʣʦʝʚ ʩ ʫʯʝʪʦʤ ʥʘʧʨʷʞʝʥʠʡ 

ʉʪʘʨʳʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʣʦʠ 
ʉʦʩʪʦʷʥʠʝ - ʨʳʭʣʦʩʪʴ (ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʠʥʝʡ), 
ʭʨʫʧʢʦʩʪʴ, ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʕ ʚʘʞʥʳ ʧʨʠ ʧʦʩʣʝʜʫʶʱʠʭ 
ʩʥʝʛʦʧʘʜʘʭ 

ɺʥʫʪʨʝʥʥʝʝ ʩʪʨʦʝʥʠʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ 
ʉʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ, ʦʩʣʘʙʣʝʥʥʳʝ ʧʨʦʩʣʦʡʢʠ, ʣʝʜʷʥʳʝ 
ʢʦʨʢʠ ʚʝʜʫʪ ʢ ʨʘʟʚʠʪʠʶ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ 

 

ɺ ʛʨʫʧʧʝ ʬʘʢʪʦʨʦʚ ʤʦʞʥʦ ʝʱʸ ʜʦʙʘʚʠʪʴ ʩʝʡʩʤʠʯʥʦʩʪʴ ʨʘʡʦʥʘ. ʀʟ-ʟʘ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ ʥʘ ʢʨʫʪʳʭ ʩʢʣʦʥʘʭ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʳ ʨʳʭʣʳʝ ʩʥʝʛʘ, ʤʦʛʫʪ ʧʨʦʠʟʦʡʪʠ ʣʘʚʠʥʳ. ʂ 

ʧʨʠʤʝʨʫ 18 ʷʥʚʘʨʷ 2017 ʛʦʜʘ ʚ ʛʦʨʥʦʤ ʤʘʩʩʠʚʝ ɻʨʘʥ-ʉʘʩʩʦ ʚʦʟʣʝ ʛʦʨʦʜʢʘ ʌʘʨʠʥʜʦʣʘ ʚ 

ʠʪʘʣʴʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ɸʙʨʫʮʮʦ ʧʦʩʣʝ ʩʝʨʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʦʰʣʘ ʩʥʝʞʥʘʷ ʣʘʚʠʥʘ. ʆʥʘ ʥʘʢʨʳʣʘ 

ʦʪʝʣʴ Rigopiano, ʛʜʝ ʥʘʭʦʜʠʣʠʩʴ 40 ʯʝʣʦʚʝʢ - ʧʝʨʩʦʥʘʣ ʠ ʪʫʨʠʩʪʳ. ɼʚʦʝ ʩʦʪʨʫʜʥʠʢʦʚ ʧʝʨʝʜ 

ʯʨʝʟʚʳʯʘʡʥʳʤ ʧʨʦʠʩʰʝʩʪʚʠʝʤ ʧʦʢʠʥʫʣʠ ʟʜʘʥʠʝ, ʵʪʦ ʩʧʘʩʣʦ ʠʤ ʞʠʟʥʴ. ʆʙʱʝʝ ʯʠʩʣʦ ʞʝʨʪʚ 

ʜʦʩʪʠʛʣʦ 29 ʯʝʣʦʚʝʢ. 
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ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʣʘʚʠʥʦʦʧʘʩʥʳʭ ʨʘʡʦʥʘʭ, ʩʧʦʩʦʙʳ ʧʨʦʛʥʦʟʘ ʣʘʚʠʥ. ʀʟʫʯʝʥʠʝ 

ʣʘʚʠʥ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʠ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʣʘʚʠʥʦʦʧʘʩʥʦʩʪʠ ʚʦ ʚʩʸʤ ʤʠʨʝ ʚʳʟʚʘʥʥʳʤ 

ʪʘʷʥʠʝʤ ʣʝʜʥʠʢʦʚ ʚ ʛʦʨʘʭ ʠ ʚʳʩʦʢʦʡ ʧʦʧʫʣʷʨʥʦʩʪʠ ʟʠʤʥʠʭ ʚʠʜʦʚ ʩʧʦʨʪʘ. ɸʢʪʠʚʥʦ ʚʝʜʝʪʩʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʛʦʨʥʦʣʳʞʥʳʭ ʢʫʨʦʨʪʦʚ ʚ ʣʘʚʠʥʦʦʧʘʩʥʳʭ ʨʘʡʦʥʘʭ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʫʯʝʪʘ ʣʘʚʠʥʦʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʧʦʨʪʠʚʥʳʭ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʫʩʣʦʚʣʠʚʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʩʝʨʴʸʟʥʳʭ ʠʥʞʝʥʝʨʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʩʭʦʜʘ ʣʘʚʠʥ ʩʚʝʞʝʚʳʧʘʚʰʝʛʦ ʠ ʤʝʪʝʣʝʚʦʛʦ ʩʥʝʛʘ ʠʩʧʦʣʴʟʫʶʪ 10 

ʦʩʥʦʚʥʳʭ ʥʠʞʝʫʢʘʟʘʥʥʳʭ ʣʘʚʠʥʦʦʙʨʘʟʫʶʱʠʭ ʬʘʢʪʦʨʦʚ. 

1. ɺʳʩʦʪʘ ʩʪʘʨʦʛʦ ʩʥʝʛʘ. ʉʥʝʛ ʩʥʘʯʘʣʘ ʟʘʧʦʣʥʷʝʪ ʥʝʨʦʚʥʦʩʪʠ ʥʘ ʩʢʣʦʥʝ, ʠ ʣʠʰʴ ʧʦʩʣʝ ʵʪʦʛʦ 

ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʨʦʚʥʘʷ ʛʣʘʜʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʩʦʩʢʘʣʴʟʳʚʘʥʠʶ ʥʦʚʳʭ ʩʣʦʝʚ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. ʇʦʵʪʦʤʫ ʯʝʤ ʙʦʣʴʰʝ ʚʳʩʦʪʘ ʩʪʘʨʦʛʦ ʩʥʝʛʘ ʜʦ ʥʘʯʘʣʘ ʩʥʝʛʦʧʘʜʘ, ʪʝʤ ʙʦʣʴʰʝ 

ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʣʘʚʠʥʳ. 

2. ʉʦʩʪʦʷʥʠʝ ʩʪʘʨʦʛʦ ʩʥʝʛʘ ʠ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ. ʍʘʨʘʢʪʝʨ ʧʦʚʝʨʭʥʦʩʪʠ ʩʥʝʛʘ ʚʣʠʷʝʪ ʥʘ 

ʩʮʝʧʣʝʥʠʝ ʩʚʝʞʝʚʳʧʘʚʰʝʛʦ ʩʥʝʛʘ ʩʦ ʩʪʘʨʳʤ. ɻʣʘʜʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʚʝʪʨʦʚʳʭ ʩʥʝʞʥʳʭ ʧʣʠʪ ʠʣʠ 

ʣʝʜʷʥʘʷ ʢʦʨʢʘ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʩʭʦʜʫ ʣʘʚʠʥ. ʆʩʦʙʝʥʥʦ ʧʨʝʜʨʘʩʧʦʣʘʛʘʝʪ ʢ ʣʘʚʠʥʦʦʙʨʘʟʦʚʘʥʠʶ 

ʥʘʣʠʯʠʝ ʩʣʦʝʚ ʠ ʧʨʦʩʣʦʡʢʦʚ ʛʣʫʙʠʥʥʦʡ ʠʟʤʦʨʦʟʠ. ʐʝʨʦʭʦʚʘʪʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʚʝʪʨʦʚʳʝ ʟʘʩʪʨʫʛʠ, 

ʥʦʟʜʨʝʚʘʪʳʝ ʢʦʨʢʠ ʦʪ ʜʦʞʜʷ, ʥʘʦʙʦʨʦʪ, ʫʤʝʥʴʰʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʣʘʚʠʥʦʦʙʨʘʟʦʚʘʥʠʷ. 

3. ɺʳʩʦʪʘ ʩʚʝʞʝʚʳʧʘʚʰʝʛʦ ʠʣʠ ʦʪʣʦʞʝʥʥʦʛʦ ʤʝʪʝʣʴʶ ʩʥʝʛʘ. ʋʚʝʣʠʯʝʥʠʝ ʚʳʩʦʪʳ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ ï ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʣʘʚʠʥʦʦʙʨʘʟʦʚʘʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʝʛʦ ʩʥʝʛʘ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ. ɼʣʷ ʢʘʞʜʦʛʦ ʨʘʡʦʥʘ 

ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʨʠʪʠʯʝʩʢʠʝ ʚʳʩʦʪʳ ʩʚʝʞʝʛʦ ʩʥʝʛʘ, ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʘʝʪ 

ʣʘʚʠʥʥʘʷ ʦʧʘʩʥʦʩʪʴ. 

4. ɺʠʜ ʩʚʝʞʝʚʳʧʘʚʰʝʛʦ ʩʥʝʛʘ. ʊʠʧ ʚʳʧʘʜʘʶʱʠʭ ʪʚʝʨʜʳʭ ʦʩʘʜʢʦʚ ʚʣʠʷʝʪ ʥʘ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʝʛʦ ʩʮʝʧʣʝʥʠʝ ʩʦ ʩʪʘʨʳʤ ʩʥʝʛʦʤ. ʊʘʢ, ʧʨʠ ʚʳʧʘʜʝʥʠʠ 

ʧʨʠʟʤʘʪʠʯʝʩʢʠʭ ʠ ʠʛʣʦʦʙʨʘʟʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʠʣʠ ʟʚʝʟʜʯʘʪʳʭ ʢʨʠʩʪʘʣʣʦʚ ʚ ʤʦʨʦʟʥʫʶ 

ʙʝʟʚʝʪʨʝʥʥʫʶ ʧʦʛʦʜʫ ʦʙʨʘʟʫʝʪʩʷ ʨʳʭʣʳʡ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʤʘʣʳʤ 

ʩʮʝʧʣʝʥʠʝʤ. ɽʩʣʠ ʞʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʦʢʦʣʦ 0Á, ʪʦ ʩʥʝʞʠʥʢʠ ʚʦʚʨʝʤʷ ʧʘʜʝʥʠʷ ʤʦʛʫʪ 

ʩʦʝʜʠʥʷʪʴʩʷ ʠ ʚʳʧʘʜʘʪʴ ʚ ʚʠʜʝ ʢʨʫʧʥʳʭ ʭʣʦʧʴʝʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʙʳʩʪʨʦ 

ʫʧʣʦʪʥʷʝʪʩʷ. ʅʘʠʙʦʣʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʣʘʚʠʥ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʢʨʦʚʘ 

ʠʟ ʩʚʝʞʝʚʳʧʘʚʰʝʛʦ ʧʫʰʠʩʪʦʛʦ ʠ ʩʫʭʦʛʦ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʩʥʝʛʘ. 

5. ʇʣʦʪʥʦʩʪʴ ʩʚʝʞʝʚʳʧʘʚʰʝʛʦ ʩʥʝʛʘ. ʅʘʠʙʦʣʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʣʘʚʠʥ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʤʘʣʦʡ ʧʣʦʪʥʦʩʪʠ - ʤʝʥʝʝ 100 ʢʛ/ʤ3. ʇʦʚʳʰʝʥʠʝ 

ʧʣʦʪʥʦʩʪʠ ʩʥʝʛʘ ʫʤʝʥʴʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʘʚʠʥ, ʥʦ ʵʪʦ ʧʨʘʚʠʣʦ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ 

ʩʥʝʞʥʳʤ ʧʣʠʪʘʤ, ʦʙʨʘʟʫʶʱʠʤʩʷ ʚʦ ʚʨʝʤʷ ʤʝʪʝʣʝʡ. 

6. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʩʥʝʛʦʧʘʜʘ (ʩʢʦʨʦʩʪʴ ʦʪʣʦʞʝʥʠʷ ʩʥʝʛʘ). ʇʨʠ ʤʘʣʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʩʥʝʛʦʧʘʜʘ ʫʤʝʥʴʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʩʢʣʦʥʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʫʚʝʣʠʯʝʥʠʷ ʩʜʚʠʛʘʶʱʠʭ ʫʩʠʣʠʡ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ 

ʩʮʝʧʣʝʥʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʧʨʠ ʫʧʣʦʪʥʝʥʠʠ ʩʥʝʛʘ. ʅʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʦʪʣʦʞʝʥʠʷ ʩʥʝʛʘ ʚʣʠʷʥʠʝ ʫʚʝʣʠʯʝʥʠʷ ʝʛʦ ʤʘʩʩʳ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʚʣʠʷʥʠʝʤ ʝʛʦ ʫʧʣʦʪʥʝʥʠʷ, ʠ 

ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʣʘʚʠʥ. 

7. ʂʦʣʠʯʝʩʪʚʦ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ï 3 ʬʘʢʪʦʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ 
ʧʨʠʨʘʱʝʥʠʝ ʤʘʩʩʳ ʩʥʝʛʘ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ ʩʢʣʦʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ 

ʫʯʝʪʦʤ ʞʠʜʢʠʭ ʦʩʘʜʢʦʚ ʠ ʤʝʪʝʣʝʡ. 

8. ʆʩʝʜʘʥʠʝ ʩʥʝʛʘ. ʇʨʦʮʝʩʩʳ ʫʧʣʦʪʥʝʥʠʷ ʠ ʦʩʝʜʘʥʠʷ ʚʳʧʘʜʘʶʱʝʛʦ ʩʥʝʛʘ ʫʚʝʣʠʯʠʚʘʶʪ ʝʛʦ 

ʩʮʝʧʣʝʥʠʝ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʠ ʵʪʠʤ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. ʅʘ ʣʘʚʠʥʦʦʙʨʘʟʦʚʘʥʠʝ ʠʥʦʛʜʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʦʩʝʜʘʥʠʝ ʩʪʘʨʦʛʦ ʩʥʝʛʘ 

(ʥʘʧʨʠʤʝʨ, ʥʝʨʘʚʥʦʤʝʨʥʳʝ ʦʩʘʜʢʠ ʩʥʝʛʘ ʧʦʜ ʧʨʦʯʥʦʡ ʩʥʝʞʥʦʡ ʧʣʠʪʦʡ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʠʟʣʦʤʫ 

ʧʣʠʪʳ ʠ ʥʘʨʫʰʝʥʠʶ ʝʝ ʫʩʪʦʡʯʠʚʦʩʪʠ). 

9. ɺʝʪʝʨ. ɺʝʪʨʦʚʦʡ ʧʝʨʝʥʦʩ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʦʙʨʘʟʦʚʘʥʠʶ ʪʚʝʨʜʳʭ ʢʦʨʦʢ, ʩʥʝʞʥʳʭ ʧʣʠʪ ʠ ʥʘʜʫʚʦʚ. ɺʝʪʝʨ ʦʙʨʘʟʫʝʪ ʩʥʝʞʥʳʝ ʢʘʨʥʠʟʳ ʠ ʥʠʞʝ 

ʠʭ ï ʩʢʦʧʣʝʥʠʷ ʨʳʭʣʦʛʦ ʩʥʝʛʘ. ʉʠʣʴʥʳʡ ʚʝʪʝʨ ʩʦʟʜʘʝʪ ʧʦʜʩʦʩ ʚʦʟʜʫʭʘ ʠʟ ʩʥʝʞʥʦʡ ʪʦʣʱʠ, ʯʝʤ 
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ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʠʛʨʘʮʠʠ ʚʦʜʷʥʳʭ ʧʘʨʦʚ ʠ ʨʘʟʨʳʭʣʝʥʠʶ ʥʠʞʥʠʭ ʩʣʦʝʚ ʩʥʝʛʘ. ɺ ʧʨʦʮʝʩʩʘʭ 

ʣʘʚʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʚʝʪʝʨ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ, ʦʩʦʙʝʥʥʦ ʢʘʢ ʬʘʢʪʦʨ ʤʝʪʝʣʝʚʦʛʦ ʩʥʝʛʦʧʝʨʝʥʦʩʘ. 

10. ʊʝʤʧʝʨʘʪʫʨʘ. ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʣʘʚʠʥʦʦʙʨʘʟʦʚʘʥʠʝ ʤʥʦʛʦʩʪʦʨʦʥʥʝʝ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚʣʠʷʝʪ ʥʘ ʚʠʜ ʚʳʧʘʜʘʶʱʠʭ ʯʘʩʪʠʮ ʪʚʝʨʜʳʭ ʦʩʘʜʢʦʚ, ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ, 

ʫʧʣʦʪʥʝʥʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. ʈʘʟʣʠʯʠʝ ʚ ʪʝʤʧʝʨʘʪʫʨʝ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ ʧʦ ʛʣʫʙʠʥʝ ʦʧʨʝʜʝʣʷʶʪ ʠ ʧʨʦʮʝʩʩʳ ʪʝʤʧʝʨʘʪʫʨ ʛʨʘʜʠʝʥʪʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ. ɹʳʩʪʨʦʝ 

ʧʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʪʨʝʱʠʥ 

ʨʘʟʨʳʚʘ ʩʥʝʞʥʦʛʦ ʧʣʘʩʪʘ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʣʘʚʠʥ. 

ʂʨʘʪʢʠʡ ʦʙʟʦʨ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʘ ʩʥʝʞʥʳʭ ʣʘʚʠʥ. ʇʨʦʛʥʦʟ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʯʘʩʪʴʶ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʟʘʱʠʪʫ ʦʪ ʣʘʚʠʥ ʥʘʩʝʣʝʥʠʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ. ʇʨʠʥʷʪʦʝ ʚ ʛʣʷʮʠʦʣʦʛʠʠ ʦʧʨʝʜʝʣʝʥʠʝ çʧʨʦʛʥʦʟ ʩʭʦʜʘ ʣʘʚʠʥè 

(ʧʨʦʛʥʦʟ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ) ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʝʜʩʢʘʟʘʥʠʝ ʧʝʨʠʦʜʘ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ, 

ʚʨʝʤʝʥʠ ʠ ʤʘʩʰʪʘʙʦʚ ʩʭʦʜʘ ʣʘʚʠʥ. 

ʅʘʢʦʧʣʝʥʥʳʡ ʦʙʲʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʩʥʝʞʥʳʭ ʣʘʚʠʥ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʤʘʩʩʠʚ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʩʭʦʜʝ ʣʘʚʠʥ 

ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʡʪʠ ʢ ʨʘʟʨʘʙʦʪʢʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʧʨʦʛʥʦʟʘ ʩʥʝʞʥʳʭ ʣʘʚʠʥ. ɼʣʷ ʵʪʦʛʦ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʣʘʚʠʥʦʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ, ʚʥʫʪʨʠïʩʝʟʦʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʣʘʚʠʥ ʠ ʦʧʨʝʜʝʣʝʥʳ ʤʝʞʛʦʜʦʚʳʝ ʢʦʣʝʙʘʥʠʷ ʣʘʚʠʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ [8,17]. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʤʝʪʦʜʘʤ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʘ ʦʩʦʙʦ ʢʨʫʧʥʳʭ ʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ 

ʣʘʚʠʥ. ɺʳʷʚʣʷʶʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʘʩʩʦʚʳʡ ʩʭʦʜ ʦʩʦʙʦ ʢʨʫʧʥʳʭ ʣʘʚʠʥ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʈʦʩʩʠʠ ʧʦ ʫʩʣʦʚʠʷʤ ʤʘʩʩʦʚʦʛʦ ʩʭʦʜʘ ʣʘʚʠʥ 

ʩʦʩʪʘʚʣʷʶʪʩʷ ʩʭʝʤʳ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʣʘʚʠʥ. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʨʝʤʝʥʠ ʩʭʦʜʘ 

ʣʘʚʠʥ ʠ ʜʘʣʴʥʦʩʪʠ ʠʭ ʚʳʙʨʦʩʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ, ʣʠʭʝʥʦʤʝʪʨʠʯʝʩʢʠʝ, 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʨʠʪʤʳ 

ʩʥʝʞʥʦʩʪʠ ʠ ʧʝʨʠʦʜʳ ʧʦʚʳʰʝʥʥʦʡ ʣʘʚʠʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʀʩʩʣʝʜʫʶʪʩʷ ʚʦʧʨʦʩʳ ʠʟʤʝʥʝʥʠʷ 

ʣʘʚʠʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʩʚʷʟʠ ʩ ʚʦʟʤʦʞʥʳʤ ʛʣʦʙʘʣʴʥʳʤ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʠ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʪʦʣʱʠʥʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 20-30 ʩʤ ʚ ʍʠʙʠʥʘʭ 

ʠ ʥʘ ʂʘʚʢʘʟʝ, ʘ ʫʚʝʣʠʯʝʥʠʝ (ʥʘ 20-40 ʩʤ) ï ʥʘ ʧʣʘʪʦ ʇʫʪʦʨʘʥʘ, ʚ ʶʞʥʦʤ ɿʘʙʘʡʢʘʣʴʝ ʠ ʥʘ ʉʘʭʘʣʠʥʝ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʘʚʠʥʦʦʧʘʩʥʦʛʦ ʧʝʨʠʦʜʘ ʫʤʝʥʴʰʠʪʩʷ ʚ ʛʦʨʘʭ 

ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ɸʣʪʘʝ ʠ ʛʦʨʘʭ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ, ʘ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʦʡʜʝʪ 

ʚ ʛʦʨʘʭ ʉʠʙʠʨʠ, ʗʢʫʪʠʠ ʠ ʏʫʢʦʪʢʠ. ʏʠʩʣʦ ʜʥʝʡ ʩ ʣʘʚʠʥʦʦʧʘʩʥʳʤʠ ʩʥʝʛʦʧʘʜʘʤʠ (>10 ʤʤ/ʩʫʪ) 

ʫʤʝʥʴʰʠʪʩʷ ʚ ʍʠʙʠʥʩʢʠʭ ʛʦʨʘʭ, ʥʘ ʂʘʚʢʘʟʝ, ʘ ʫʚʝʣʠʯʝʥʠʝ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʥʘ ʧʣʘʪʦ ʇʫʪʦʨʘʥʘ ʠ 

ʚ ɿʘʙʘʡʢʘʣʴʝ [8,17]. 

ɺʣʠʷʥʠʝ ʣʘʚʠʥ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʧʨʦʪʠʚʦʣʘʚʠʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

ʈʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʩʥʝʞʥʳʭ ʣʘʚʠʥ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʳʣʠ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʚʳʰʝ. 

ʈʘʟʤʝʨʳ ʦʩʦʙʦ ʢʨʫʧʥʳʭ ʣʘʚʠʥ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʛʦʨʥʳʤ ʨʝʛʠʦʥʘʤ ʠ ʟʘʚʠʩʷʪ ʦʪ 

ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʦʙʲʝʤʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 

ʣʘʚʠʥ ʩʦʩʪʘʚʣʷʶʪ: ʚ ʍʠʙʠʥʘʭ - 1,125 ʤʣʥ ʤ3, ʥʘ ʂʘʚʢʘʟʝ - 5,9 ʤʣʥ ʤ3, ʥʘ ɸʣʪʘʝ - 1,4 ʤʣʥ ʤ3, ʥʘ 

ʂʘʤʯʘʪʢʝ - ʦʢʦʣʦ 1 ʤʣʥ ʤ3 (ʄʷʛʢʦʚ, ʂʘʥʘʝʚ, 1992). ʅʘ ɸʣʪʘʝ ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʙʱʘʷ ʜʣʠʥʘ ʧʨʦʙʝʛʘ 

ʜʣʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʣʘʚʠʥ ʩʦʩʪʘʚʠʣʘ 2500 ʤ, ʚ ɿʘʙʘʡʢʘʣʴʝ - 2220 ʤ, ʥʘ ʉʘʭʘʣʠʥʝ - 2500 ʤ, ʚ 
ʛʦʨʘʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʈʦʩʩʠʠ - 1400 ʤ. 

7-ʛʦ ʤʘʨʪʘ 2017 ʛʦʜʘ ʣʘʚʠʥʘ ʩʦʰʝʜʰʘʷ ʥʘ ʦʜʠʥ ʠʟ ʛʦʨʥʦʣʳʞʥʳʭ ʢʫʨʦʨʪʦʚ ʬʨʘʥʮʫʟʩʢʦʛʦ 

ʜʝʧʘʨʪʘʤʝʥʪʘ ʉʘʚʦʡʷ, ʥʘʢʨʳʣʘ ʥʝʩʢʦʣʴʢʦ ʣʳʞʥʠʢʦʚ. 13 ʬʝʚʨʘʣʷ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʪʘʢʞʝ ʩʦʰʣʘ 

ʣʘʚʠʥʘ. ʊʦʛʜʘ ʧʦʛʠʙʣʘ ʩʝʤʴʷ ʠʟ ʪʨʝʭ ʯʝʣʦʚʝʢ ʠ ʠʥʩʪʨʫʢʪʦʨ. 

6-ʛʦ ʬʝʚʨʘʣʷ ʚ ʩʦʩʝʜʥʝʡ ʩʪʨʘʥʝ, ʪʦʯʥʝʝ, ʚ ɸʬʛʘʥʠʩʪʘʥʝ, ʞʝʨʪʚʘʤʠ ʩʭʦʜʘ ʥʝʩʢʦʣʴʢʠʭ ʣʘʚʠʥ 

ʚ ʜʝʨʝʚʥʝ ɸʩʬʘ-ʊʦʣʴ ʠ ʧʨʦʚʠʥʮʠʷʭ ɹʘʜʘʭʰʘʥ ʠ ʇʘʨʚʘʥ ʩʪʘʣʠ ʙʦʣʝʝ 120 ʯʝʣʦʚʝʢ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʦʩʪʨʘʜʘʣʠ ʝʱʝ 89 ʯʝʣʦʚʝʢ, ʤʥʦʛʠʝ ʥʘʭʦʜʷʪʩʷ ʚ ʪʷʞʝʣʦʤ ʩʦʩʪʦʷʥʠʠ. ʉʦʪʥʠ ʣʶʜʝʡ ʜʦ ʩʠʭ ʧʦʨ 

ʯʠʩʣʷʪʩʷ ʧʨʦʧʘʚʰʠʤʠ ʙʝʟ ʚʝʩʪʠ. ɼʝʨʝʚʥʶ ɸʩʬʘ-ʊʦʣʴ ʣʘʚʠʥʘ ʥʘʢʨʳʣʘ ʧʦʣʥʦʩʪʴʶ, ʧʦʭʦʨʦʥʠʚ ʧʦʜ 

ʩʦʙʦʡ 500 ʯʝʣʦʚʝʢ. ʆʙʥʘʨʫʞʠʪʴ ʫʜʘʣʦʩʴ ʣʠʰʴ 53 ʪʝʣʘ ʠ 22 ʚʳʞʠʚʰʠʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʨʘʚʤʘʤʠ, 

ʦʩʪʘʣʴʥʳʝ ʯʠʩʣʷʪʩʷ ʧʨʦʧʘʚʰʠʤʠ. 
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ɺ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʪʦʞʝ ʢʘʞʜʫʶ ʟʠʤʫ ʨʫʰʘʪʩʷ ʣʘʚʠʥʳ. ʆʩʦʙʝʥʥʦ ʚ ʂʫʭʠʩʪʘʥʝ. ʉʭʦʜʷʪ ʧʦ 

ʚʩʝʤʫ ʂʘʨʘʪʝʛʠʥʫ, ʛʨʝʤʷʪ ʚ ʫʱʝʣʴʷʭ ɼʘʨʚʘʟʘ, ʚ ʛʦʨʘʭ ɿʘʧʘʜʥʦʛʦ ʇʘʤʠʨʘ. ʅʝ ʙʳʚʘʝʪ ʣʘʚʠʥ ʪʦʣʴʢʦ 

ʥʠʞʝ ʧʦʣʫʪʦʨʘ ʪʳʩʷʯ ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʘ ʪʘʢʞʝ ʥʘ ɺʦʩʪʦʯʥʦʤ ʇʘʤʠʨʝ, ʛʜʝ ʚʳʧʘʜʘʝʪ 

ʦʯʝʥʴ ʤʘʣʦ ʦʩʘʜʢʦʚ [18]. 

ɽʞʝʛʦʜʥʦ ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʨʫʰʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ ʣʘʚʠʥ. ʆʙʳʯʥʦ ʵʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʭʦʣʦʜʥʳʡ ʩʝʟʦʥ, ʩ ʦʢʪʷʙʨʷ ʧʦ ʤʘʡ, ʦʜʥʘʢʦ ʥʘ ʣʝʜʥʠʢʘʭ ʣʘʚʠʥʳ ʧʨʦʠʩʭʦʜʷʪ ʠ ʣʝʪʦʤ. 

ʃʘʚʠʥʳ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʤʥʦʛʠʭ ʣʝʜʥʠʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʙʝʨʫʪ ʥʘʯʘʣʦ ʨʝʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ʃʘʚʠʥʳ ʜʣʷ ʣʶʜʝʡ ʷʚʣʷʶʪʩʷ ʩʪʠʭʠʡʥʳʤ ʷʚʣʝʥʠʝʤ, ʝʞʝʛʦʜʥʦ ʧʨʠʥʦʩʷʱʠʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 

ʫʱʝʨʙ, ʧʦʨʦʡ ʧʨʠʥʦʩʠʪ ʯʝʣʦʚʝʯʝʩʢʠʝ ʞʝʨʪʚʳ. ʂ ʧʨʠʤʝʨʫ, ʠʟ-ʟʘ ʣʘʚʠʥ ʝʞʝʛʦʜʥʦ ʥʝʩʢʦʣʴʢʦ 

ʤʝʩʷʮʝʚ ʧʨʝʨʳʚʘʝʪʩʷ ʘʚʪʦʤʦʙʠʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʧʦ ʛʣʘʚʥʳʤ ʘʚʪʦʤʦʛʠʩʪʨʘʣʷʤ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ 

ʯʝʨʝʟ ʐʘʭʨʠʩʪʘʥʩʢʠʡ, ɸʥʟʦʙʩʢʠʡ ʠ ʍʘʙʫʨʘʙʘʜʩʢʠʝ ʧʝʨʝʚʘʣʳ. ʂʘʞʜʳʡ ʨʘʟ ʣʘʚʠʥʳ ʧʝʨʝʢʨʳʚʘʶʪ 

ʜʦʨʦʛʠ ʂʘʨʘʪʝʛʠʥʘ, ɼʘʨʚʘʟʘ ʠ ɹʘʜʘʭʰʘʥʘ [18]. 

ɿʠʤʦʶ 2016 ʛʦʜʘ ʠ ʥʘʯʘʣʝ 2017 ʛʦʜʘ ʣʘʚʠʥʘ ʚʥʦʚʴ ʜʦʢʘʟʘʣʘ, ʯʪʦ ʦʥʘ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ 

ʛʨʦʟʥʳʤ ʷʚʣʝʥʠʝʤ ʧʨʠʨʦʜʳ. 28 ʷʥʚʘʨʷ ʪʝʢʫʱʝʛʦ ʛʦʜʘ ʥʘ ʘʚʪʦʪʨʘʩʩʘʭ ʀʰʢʘʰʠʤ-ʍʦʨʦʛ, ɺʘʭʜʘʪ-

ʈʘʰʪ-ɼʞʠʨʛʠʪʘʣʴ ʠ ʦʩʦʙʝʥʥʦ ʥʘ ʘʚʪʦʜʦʨʦʛʝ ɼʫʰʘʥʙʝ-ʍʫʜʞʘʥʜ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʩʭʦʜ r

ʣʘʚʠʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʭʦʜʘ ʣʘʚʠʥ ʚ ɻɹɸʆ ʧʦʛʠʙʣʠ 2 ʛʨʘʞʜʘʥ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʭʦʜʘ 40 ʩʥʝʞʥʳʭ ʣʘʚʠʥ ʠ ʩʠʣʴʥʦʛʦ ʩʥʝʛʦʧʘʜʘ ʙʳʣʠ ʟʘʢʨʳʪʘ ʘʚʪʦʪʨʘʩʩʘ 

ɼʫʰʘʥʙʝ-ʍʫʜʞʘʥʜ. ʅʘ ʫʢʘʟʘʥʥʦʡ ʘʚʪʦʜʦʨʦʛʝ ʙʳʣʠ ʟʘʙʣʦʢʠʨʦʚʘʥʳ 200 ʘʚʪʦʤʘʰʠʥ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪ ʩ 28 ʧʦ 29 ʷʥʚʘʨʷ 2017 ʛʦʜʘ ʙʳʣʠ ʵʚʘʢʫʠʨʦʚʘʥʳ ʦʢʦʣʦ 800 

ʯʝʣʦʚʝʢ ʠ 50 ʛʨʫʟʦʚʳʭ ʠ 150 ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. 

ʅʘ ʚʝʯʝʨ 29 ʷʥʚʘʨʷ ʩʧʘʩʘʪʝʣʷʤʠ ʄʏʉ ʙʳʣʠ ʠʟʚʣʝʯʝʥʳ ʠʟ ʦʙʨʳʚʘ ʥʘ ʛʣʫʙʠʥʝ 150 ʤʝʪʨʦʚ 4 

ʪʝʣʘ, ʝʱʝ ʦʜʥʦ ʪʝʣʦ ʙʳʣʦ ʠʟʚʣʝʯʝʥʦ ʠʟ ʘʚʪʦʤʘʰʠʥʳ, ʦʢʘʟʘʚʰʝʡʩʷ ʧʦʜ ʣʘʚʠʥʦʡ. ʅʘʧʦʤʥʠʤ, 28 ʠ 

29 ʷʥʚʘʨʷ 2017 ʛʦʜʘ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ ʩʦʰʣʠ ʙʦʣʝʝ 60 ʩʥʝʞʥʳʭ ʣʘʚʠʥ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʧʦʛʠʙʣʠ ʩʝʤʝʨʦ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ. ɼʚʠʞʝʥʠʝ ʧʦ ʪʨʘʩʩʝ 

ʙʳʣʦ ʚʦʩʩʪʘʥʦʚʣʝʥʦ ʪʦʣʴʢʦ 31 ʷʥʚʘʨʷ. 

ʇʨʠʯʠʥʦʡ ʩʭʦʜʘ ʣʘʚʠʥ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʷʚʣʷʝʪʩʷ ʧʝʨʝʟʘʛʨʫʟʢʘ ʩʢʣʦʥʦʚ ʩʚʝʞʠʤ 

ʩʥʝʛʦʤ ʚʦ ʚʨʝʤʷ ʩʥʝʛʦʧʘʜʦʚ ʠ ʤʝʪʝʣʝʡ. ɺ ʥʘʰʠʭ ʛʦʨʘʭ ʪʘʢʞʝ, ʢʘʢ ʠ ʥʘ ʂʘʚʢʘʟʝ, ɸʣʴʧʘʭ ʠ 

ɻʠʤʘʣʘʷʭ, ʣʘʚʠʥʳ ʥʘʯʠʥʘʶʪ ʨʫʰʠʪʴʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʚʳʩʦʪʘ ʩʚʝʞʝʚʳʧʘʚʰʝʛʦ ʩʥʝʛʘ ʜʦʩʪʠʛʘʝʪ 20-

25ʩʤ. ʅʦ ʚ ʥʘʰʠʭ ʛʦʨʘʭ ʟʘ ʦʜʠʥ ʩʥʝʛʦʧʘʜ ʤʦʞʝʪ ʚʳʧʘʩʪʴ ʙʦʣʴʰʝ ʤʝʪʨʘ ʩʥʝʛʘ. 

ʃʘʚʠʥʥʘʷ ʦʧʘʩʥʦʩʪʴ ï ʵʪʦ ʫʛʨʦʟʘ ʢʦʤʧʦʥʝʥʪʘʤ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʥʘʩʝʣʝʥʠʶ, ʪʨʘʥʩʧʦʨʪʫ ʠ 

ʠʥʞʝʥʝʨʥʳʤ ʩʦʦʨʫʞʝʥʠʷʤ, ʚʦʟʥʠʢʘʶʱʘʷ ʚʩʣʝʜʩʪʚʠʝ ʚʝʨʦʷʪʥʦʛʦ ʩʭʦʜʘ ʣʘʚʠʥ [7]. ɼʣʷ ʨʘʟʥʳʭ 

ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʣʘʚʠʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʝʧʝʥʴ 

ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʙʫʜʝʪ ʨʘʟʣʠʯʘʪʴʩʷ, ʪʘʢ ʢʘʢ ʫʷʟʚʠʤʦʩʪʴ ʦʙʲʝʢʪʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʩʥʝʞʥʳʭ ʣʘʚʠʥ ʦʪʣʠʯʘʝʪʩʷ. ɼʣʷ ʦʮʝʥʢʠ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʪʠʧʳ ʦʙʲʝʢʪʦʚ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʜʘʥʥʘʷ ʦʮʝʥʢʘ ʥʘ 

ʢʦʥʢʨʝʪʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʣʘʚʠʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɿʘʪʝʤ ʩʣʝʜʫʝʪ 

ʚʳʷʚʠʪʴ ʫʷʟʚʠʤʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʩʥʝʞʥʳʭ 

ʣʘʚʠʥ, ʘ ʩʘʤʫ ʦʮʝʥʢʫ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʚʳʨʘʞʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ 

ʦʪʜʝʣʴʥʦʩʪʠ [3]. 

ʂʘʨʜʠʥʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʫʱʝʨʙʘ ʦʪ ʣʘʚʠʥ ʷʚʣʷʝʪʩʷ ʟʘʧʨʝʱʝʥʠʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʘʟʤʝʱʝʥʠʷ ʣʶʜʝʡ ʚ ʣʘʚʠʥʦʦʧʘʩʥʳʭ ʨʘʡʦʥʘʭ. ʇʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ ʪʘʢʘʷ 
ʩʪʨʘʪʝʛʠʷ ʥʝ ʚʩʝʛʜʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʟʨʘʙʦʪʘʥ ʠ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ 

ʫʩʧʝʭʘ ʧʨʠʤʝʥʷʝʪʩʷ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʧʨʦʪʠʚʦʣʘʚʠʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ [7, 8]. 

ʉʦʛʣʘʩʥʦ ʉʅʠʇ 22.02-2008, ʜʣʷ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ ʪʝʨʨʠʪʦʨʠʠ, ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʦʪ 

ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ [15] ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʦʪʠʚʦʣʘʚʠʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ 

ʩʦʦʨʫʞʝʥʠʷ. 

ʊʝʨʨʘʩʠʨʦʚʘʥʠʝ ʩʢʣʦʥʦʚ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʣʘʚʠʥ ʦʙʳʯʥʦ ʥʘ ʤʝʥʝʝ ʢʨʫʪʳʭ ʫʯʘʩʪʢʘʭ ʟʦʥ ʟʘʨʦʞʜʝʥʠʷ ʩ ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʩʢʣʦʥʘ 30Á. ʅʘ ʙʦʣʝʝ 

ʢʨʫʪʳʭ ʩʢʣʦʥʘʭ ʪʝʨʨʘʩʳ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʩʨʝʜʩʪʚʦ ʧʦʩʘʜʢʫ ʜʝʨʝʚʴʝʚ ʤʝʞʜʫ 

ʨʷʜʘʤʠ ʩʥʝʛʦʫʜʝʨʞʠʚʘʶʱʠʭ ʩʦʦʨʫʞʝʥʠʡ. ʐʠʨʠʥʫ ʧʦʣʦʢ ʪʝʨʨʘʩ ʥʘʟʥʘʯʘʶʪ ʥʝ ʤʝʥʝʝ 1,5-1,8 

ʨʘʩʯʝʪʥʦʡ ʚʳʩʦʪʳ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ (ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ - ʜʣʷ ʩʳʧʫʯʝʛʦ ʩʥʝʛʘ). ʈʘʩʩʪʦʷʥʠʝ ʧʦ 



130 
 

ʛʦʨʠʟʦʥʪʘʣʠ ʤʝʞʜʫ ʪʝʨʨʘʩʘʤʠ (ʦʪ ʚʝʨʭʥʝʡ ʙʨʦʚʢʠ ʥʠʞʥʝʡ ʪʝʨʨʘʩʳ ʜʦ ʥʠʞʥʝʡ ʙʨʦʚʢʠ ʚʝʨʭʥʝʡ) 

ʥʘʟʥʘʯʘʶʪ ʥʝ ʙʦʣʝʝ ʰʠʨʠʥʳ ʪʝʨʨʘʩʳ. 

ɺ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʚ ʟʦʥʘʭ, ʛʜʝ ʨʦʞʜʘʶʪʩʷ ʣʘʚʠʥʳ ʯʘʩʪʦ ʧʨʦʚʦʜʷʪ ʤʝʨʦʧʨʠʷʪʠʝ ʧʦ 

ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠ.ʁ ʊʦ ʝʩʪʴ ʩʘʞʘʶʪ ʙʳʩʪʨʦʨʘʩʪʫʱʠʝ ʜʝʨʝʚʴ.̫ 

ʅʘ ʩʢʣʦʥʘʭ ʩ ʥʝʫʩʪʦʡʯʠʚʳʤʠ ʛʨʫʥʪʘʤʠ ʧʨʠʤʝʥʷʶʪ ʧʦʜʚʝʩʥʳʝ ʩʥʝʛʦʫʜʝʨʞʠʚʘʶʱʠʝ 

ʩʦʦʨʫʞʝʥʠʷ, ʨʘʩʧʦʣʘʛʘʷ ʢʨʝʧʣʝʥʠʷ ʘʥʢʝʨʦʚ ʚ ʧʨʦʯʥʳʭ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ ʚʳʰʝ ʣʠʥʠʠ ʦʪʨʳʚʘ 

ʣʘʚʠʥ. 

ʉʥʝʛʦʟʘʜʝʨʞʠʚʘʶʱʠʝ ʟʘʙʦʨʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʥʘʚʝʪʨʝʥʥʦʤ ʩʢʣʦʥʝ ʠʣʠ ʧʣʘʪʦ 

ʥʝʧʨʝʨʳʚʥʳʤʠ ʨʷʜʘʤʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʩʥʦʚʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʤʝʪʝʣʝʚʦʛʦ ʧʝʨʝʥʦʩʘ. ʇʨʠ 

ʢʨʫʪʠʟʥʝ ʥʘʚʝʪʨʝʥʥʦʛʦ ʩʢʣʦʥʘ ʙʦʣʴʰʝ 20Á ʧʨʠʤʝʥʝʥʠʝ ʩʥʝʛʦʟʘʜʝʨʞʠʚʘʶʱʠʭ ʟʘʙʦʨʦʚ 

ʥʝʵʬʬʝʢʪʠʚʥʦ. 

ʃʘʚʠʥʦʪʦʨʤʦʟʷʱʠʝ ʩʦʦʨʫʞʝʥʠʷ ʩʣʝʜʫʝʪ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʠʣʠ ʧʦʣʥʦʛʦ 

ʛʘʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʣʘʚʠʥ ʥʘ ʢʦʥʫʩʘʭ ʚʳʥʦʩʘ ʚ ʟʦʥʝ ʦʪʣʦʞʝʥʠʷ ʣʘʚʠʥ, ʛʜʝ ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʘ ʤʝʥʝʝ 

23Á. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʟʘʱʠʱʘʝʤʳʡ ʦʙʲʝʢʪ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʟʦʥʝ ʟʘʨʦʞʜʝʥʠʷ ʣʘʚʠʥ ʠ 

ʣʘʚʠʥʘ ʠʤʝʝʪ ʥʝʙʦʣʴʰʦʡ ʧʫʪʴ ʨʘʟʛʦʥʘ, ʚʦʟʤʦʞʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʣʘʚʠʥʦʪʦʨʤʦʟʷʱʠʭ ʩʦʦʨʫʞʝʥʠʡ 

ʥʘ ʩʢʣʦʥʘʭ ʢʨʫʪʠʟʥʦʡ ʙʦʣʝʝ 23Á. ɼʣʷ ʪʦʨʤʦʞʝʥʠʷ ʥʝʙʦʣʴʰʠʭ ʣʘʚʠʥ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʠʣʠ ʢʘʧʨʦʥʦʚʳʝ ʩʝʪʢʠ. 

ɼʨʫʛʦʡ ʩʧʦʩʦʙ ʜʣʷ ʙʦʨʴʙʳ ʩ ʣʘʚʠʥʦʡ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʣʘʚʠʥʳ, 

ʪʦʯʥʝʝ ʩʪʝʥʢʠ ʠʣʠ ʣʘʚʠʥʦʨʝʟʳ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʷʶʪ ʣʘʚʠʥʫ ʚ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ ʦʪ ʟʘʱʠʱʘʝʤʦʛʦ 

ʦʙʲʝʢʪʘ. ʕʪʦ ʢʣʠʥʦʦʙʨʘʟʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ ʜʝʨʝʚʘ, ʢʘʤʥʷ, ʤʝʪʘʣʣʘ, ʙʝʪʦʥʘ ʠ ʞʝʣʝʟʦʙʝʪʦʥʘ. ʉʫʪʴ 

ʚ ʪʦʤ, ʯʪʦ ʦʩʪʨʘʷ ʯʘʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘʚʩʪʨʝʯʫ ʣʘʚʠʥʝ ʠ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʨʘʩʩʝʢʘʝʪ 

ʝʛʦ. ɺʳʩʦʪʘ ʣʘʚʠʥʦʨʝʟʦʚ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʥʝʩʢʦʣʴʢʦ ʤʝʪʨʦʚ. ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʦ 

ʧʨʝʜʦʩʪʝʨʝʯʴ ʩʦʦʨʫʞʝʥʠʷ, ʦʧʦʨʳ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʠ ʪ.ʜ. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʩʧʦʩʦʙʦʤ ʟʘʱʠʪʳ ʦʪ ʣʘʚʠʥ ʷʚʣʷʶʪʩʷ 

ʧʨʦʪʠʚʦʣʘʚʠʥʥʳʝ ʛʘʣʝʨʝʠ ʠ ʪʫʥʥʝʣʠ. 
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ÖĘĕĕú ċöñ ìó øìùóìüìĕúô óñíú ðìü üĘõô Óìøôù øñíúĄìùð. Úùĕú íú íÿóÿüïôô āÿð îì íì÷ìùðüìîôìĄúù íì 
ýĘô Āì÷ìö öìýüú øìĀþÿù øñùìøúċùð, ìøøú óñíúïôô ÿýþÿîúüô ìý÷ôô úùĕú ýúāþìöúüôüú ùìøñûìóôüìùð. Ìó ôù üĘ, 
ðìü îìėþô ðìü úýøúù ĕìüìöìþöìüðìù, íì ĕìøì ùìøÿðô øÿĄöô÷úþ, ìó Ĕÿø÷ì āìþìüô þìüøìĀìüúĒ þìõČüĒ íôùñð. 
ÛñĄ ìó ĕìøì, ôù íì öĘĕùìîìüðúù ðìā÷ ðúüìð. 

Ìó üĘõô úøúüô ĕú÷ìþô þìüøìĀìüúĒ øÿìċù ïìüðôð, öô ĕìøìýú÷ì ðìü öĘĕĕú ìó ýìíìíô íú þìüøìĕúô íìüĀĒ 
îì ðôïìü ùìøÿðô úù, ðìĕĕú îì ĕìþþú ýìðĕú îìüóôĄïìüúù øñĀìîþìùð. Ìó ôù ÷ôĕúó, íñāìþìüôô þìüøìĀìüúô ċöñ ìó 
øìîóñĆĕúô āñ÷ú ĔôððĒ íì ĕôýúí øñüìîìð, öô íúċð ĕìü ċö îìüóôĄïìü îì Č öĘĕùìîìüð íì ùìóìü ïôüìð. 

Ðìü ôù øìĕú÷ì Ąìüúôþ îì úøô÷ĕú úôð íì þìĄìööÿ÷ô þìüøìĕúô íìüĀ, ÿýÿ÷ĕúô þìĕėôėúþ ðìü øôùþìėìĕúô 
þìüøìĀìüúĒ, ÿýÿ÷ĕúô þìüøìĕúô ûñĄíôùôĄìîìùðì, Ąìüĕô øÿāþìýìüô ÿýÿ÷ĕúô ûñĄïĘôô þìüøìĕúô íìüĀ, 
ôùăÿùôù þìĆýôüô þìüøìĀìüúĒ úôð íì ĀìĆú÷ôċþô ôėþôýúðĒ îì ăúüìĕúô þìüøìĕú þìýîôü Ąÿðììýþ. 

Öì÷ôðîúòìĕú: þìüøì, öĘĕ, ùôĄñíĒ, íìüĀ, ÿýÿ÷, ûñĄïĘĒ, ýìþĕ, ôùĄúúþ. 
 

ʄɽʊʆɼʀʂɸ ʀʉʉʃɽɼʆɺɸʅʀʁ ʃɸɺʀʅ ɺ ʃɸɺʀʅʆʆʇɸʉʅʓʍ ʈɸʁʆʅɸʍ, ʉʇʆʉʆɹʓ ʇʈʆɻʅʆɿɸ 

ʃɸɺʀʅ 

ɻʦʨʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʞʠʚʦʧʠʩʥʳʭ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʥʘ ɿʝʤʣʝ. ʆʥʠ ʤʘʥʷʪ ʩʚʦʠʤ 

ʚʝʣʠʯʠʝʤ ʠ ʩʪʨʝʤʣʝʥʠʝʤ ʚ ʥʝʙʦ, ʥʦ ʠʭ ʧʝʨʚʦʟʜʘʥʥʘʷ ʩʫʨʦʚʘʷ ʢʨʘʩʦʪʘ ʥʝ ʪʝʨʧʠʪ ʬʘʣʴʰʠ. ʇʦʵʪʦʤʫ, ʠʜʷ ʚ ʧʦʜʥʝʙʝʩʴʝ, 

ʙʫʜʴʪʝ ʛʦʪʦʚʳ ʢ ʪʨʫʜʥʦʩʪʷʤ ʚʦ ʚʩʝʭ ʦʪʥʦʰʝʥʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢ ʚʩʪʨʝʯʝ ʩ ʣʘʚʠʥʥʦʡ ʦʧʘʩʥʦʩʪʴʶ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʵʢʩʪʨʝʤʘʣʘʤ. 

ʇʝʯʘʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʣʘʚʠʥʥʳʭ ʪʨʘʛʝʜʠʡ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʝʞʝʛʦʜʥʦ ʚ ʛʦʨʘʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʠʟ-ʟʘ ʦʧʘʩʥʳʭ 

ʚʩʪʨʝʯ ʩʦ ʩʥʝʞʥʳʤʠ ʠ ʜʨʫʛʠʤʠ ʣʘʚʠʥʘʤʠ, ʧʦʛʠʙʘʶʪ ʜʝʩʷʪʢʠ ʠ ʜʘʞʝ ʩʦʪʥʠ ʩʧʦʨʪʩʤʝʥʦʚ. ʇʦʵʪʦʤʫ, ʣʘʚʠʥʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʪʦ ʦʯʝʥʴ ʩʝʨʴʝʟʥʘʷ ʪʝʤʘ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʦʩʥʦʚʘʪʝʣʴʥʦ ʠʟʫʯʠʪʴ ʢʘʞʜʦʤʫ ʵʢʩʪʨʝʤʘʣʫ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʫʩʣʦʚʠʷ ʠ ʬʘʢʪʦʨʳ ʦʙʨʘʟʦʚʘʥʠʷ ʩʥʝʞʥʳʭ ʣʘʚʠʥ, ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʣʘʚʠʥʦʦʧʘʩʥʳʭ ʨʘʡʦʥʘʭ, ʩʧʦʩʦʙʳ ʧʨʦʛʥʦʟʘ ʣʘʚʠʥ, ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʘ ʩʥʝʞʥʳʭ ʣʘʚʠʥ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ 

ʣʘʚʠʥ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʧʨʦʪʠʚʦʣʘʚʠʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʘʚʠʥʘ, ʛʦʨʘ, ʩʢʣʦʥ, ʩʥʝʛ, ʤʝʪʦʜ, ʧʨʦʛʥʦʟ, ʧʦʚʝʨʭʥʦʩʪʴ, ʩʦʦʨʫʞʝʥʠʷ. 

 

RESEARCH TECHNIQUE OF AVALANCHE S IN AVALA NCH YAFARD  AREAS, PROGNOSIS METHODS 

OF AVALANCHE S 

Mountains are one of the most picturesque and attractive landscapes on Earth. They attract with their greatness and 

aspiration to the sky, but, their pristine harsh beauty does not tolerate falsehood. Therefore, walking in the sky, be prepared 

for difficulties in all respects, including the encounter with the avalanche danger. First of all, this refers to extremals. 

The sad statistics of avalanche tragedies suggests that every year in the mountains around the world, due to dangerous 

meets with snow and other avalanches, dozens and even hundreds of sportsmans die. Therefore, avalanche safety is a very 

serious topic that needs to be thoroughly studied by each extreme. 

This article describes the conditions and factors for the formation of snow avalanches, methods of research in 

avalanche-prone areas, methods for forecasting avalanches, a brief overview of methods for forecasting snow avalanches, as 

well as the effect of avalanches on economic activity and anti-avalanche measures. 

Key words: avalanche, mountain, slope, snow, method, forecast, surface, facilities. 
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ʋɼʂ 521.666 

ʂʀʅɽʊʀʂɸ ʍʃʆʈʀʈʆɺɸʅʀʗ ɸʃʖʄʆʉʀʃʀʂʊʅʓʍ ʈʋɼ ʄɽʉʊʆʈʆɾɼɽʅʀʗ 

ʊʆʃɸʀ ɹɸʈʌɸʂ 

 

ɸʙʜʫʣʭʘʣʠʤ ʈ., ʄʘʤʘʪʦʚ ʕ.ɼ., ʉʘʠʜʠ ʈ., ʅʫʨʤʘʪʦʚ ʊ.ʄ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʀʥʩʪʠʪʫʪ ʭʠʤʠʠ ʠʤʝʥʠ ɺ.ʀ.ʅʠʢʠʪʠʥʘ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

 
ɺ ʣʠʪʝʨʘʪʫʨʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʦ ʧʦʣʫʯʝʥʠʝ ʙʝʟʚʦʜʥʳʭ ʭʣʦʨʠʜʦʚ ʤʝʪʘʣʣʦʚ [1-4]. ɺ [4] 

ʠʟʣʦʞʝʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ, ʧʨʝʧʘʨʘʪʠʚʥʳʝ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ 
ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʭʣʦʨʠʜʦʚ. ʈʘʩʩʤʦʪʨʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 
ʭʣʦʨʠʨʦʚʘʥʠʷ ʤʝʪʘʣʣʦʚ, ʦʢʩʠʜʦʚ ʠ ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʠʥʪʝʟʘ 
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ʦʪʜʝʣʴʥʳʭ ʭʣʦʨʠʜʦʚ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʘʧʧʘʨʘʪʫʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʚʦʧʨʦʩʘʤ 
ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʣʦʨʠʜʦʚ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ 
ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʋʯʠʪʳʚʘʷ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʭʣʦʨʠʜʦʚ ʚ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʡ 
ʪʝʭʥʠʢʝ, ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʛʣʫʙʦʢʦʡ ʦʯʠʩʪʢʠ ʭʣʦʨʠʜʦʚ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʦʚ ʭʣʦʨʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 
ʤʝʪʦʜʳ, ʟʘʠʤʩʪʚʦʚʘʥʥʳʝ ʠʟ ʨʘʙʦʪ, ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʚʰʠʭ ʛʝʪʝʨʦʛʝʥʥʫʶ ʨʝʘʢʮʠʶ ʦʢʩʠʜʥʳʭ 
ʤʘʪʝʨʠʘʣʦʚ. ʆʙʥʘʨʫʞʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʦʞʝʥʠʝʤ 
ʜʠʬʬʫʟʠʦʥʥʦʡ ʢʠʥʝʪʠʢʠ ʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʦʙʱʝʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʝʘʢʮʠʡ ʛʝʪʝʨʦʛʝʥʥʦʛʦ 
ʢʠʩʣʦʪʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ [5, 6]. 

ʈʘʥʝʝ ʵʪʠ ʤʝʪʦʜʳ ʧʦʟʚʦʣʠʣʠ ʥʘʤ ʧʦʣʫʯʠʪʴ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, 
ʜʦʩʪʘʪʦʯʥʳʝ ʜʣʷ ʥʝʢʦʪʦʨʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʭʘʥʠʟʤʘ ʨʝʘʢʮʠʠ ʦʙʤʝʥʘ ʤʝʞʜʫ ʦʢʩʠʜʦʤ ʙʦʨʘ ʠ 
ʩʦʣʷʥʦʡ ʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪʘʤʠ, ʣʝʞʘʱʝʛʦ ʚ ʦʩʥʦʚʝ ʢʠʩʣʦʪʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʜʘʥʙʫʨʠʪʦʚʦʡ ʨʫʜʳ 
ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɸʢ-ɸʨʭʘʨ [7]. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ. ʇʨʦʮʝʩʩ ʭʣʦʨʠʨʦʚʘʥʠʷ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ ʠʟʫʯʘʣʠ ʚ ʠʥʪʝʨʚʘʣʝ 
ʪʝʤʧʝʨʘʪʫʨ ʦʪ 300 ʜʦ 700Áʉ ʚ ʪʝʯʝʥʠʝ ʦʪ 30 ʜʦ120 ʤʠʥ. 

ɹʳʣʘ ʠʟʫʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʝʧʝʥʠ ʠʟʚʣʝʯʝʥʠʷ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 
ʧʨʦʮʝʩʩʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩ ʧʦʚʳʰʝʥʠʝʤ 
ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʧʝʢʘʥʠʷ ʩʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʋʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʢʠʥʝʪʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʜʦ 500Áʉ - ʠʤʝʶʪ 
ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʷʤʦʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʧʨʠ 550-700Áʉ - ʧʘʨʘʙʦʣʠʯʝʩʢʠʡ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 
ʜʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʭʦʨʦʰʦ ʦʧʠʩʳʚʘʶʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ: 
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ʇʦʩʣʝ ʥʝʩʣʦʞʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: 
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ɿʘʪʝʤ ʠʟ ʛʨʘʬʠʢʘ ʟʘʚʠʩʠʤʦʩʪʠ 
a-1

1
lg  ʦʪ (Ű) ʚʨʝʤʝʥʠ ʥʘʡʜʝʥʳ ʟʥʘʯʝʥʠʷ ʢʦʥʩʪʘʥʪ 

ʩʢʦʨʦʩʪʝʡ ʧʨʦʮʝʩʩʘ.  

ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʥʩʪʘʥʪʳ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʫʨʘʚʥʝʥʠʝʤ 

ɸʨʨʝʥʠʫʩʘ ʚ ʚʠʜʝ: 

RT

E
k

303,2
klglg

0
-=

 .    (3) 

ɼʣʷ ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʩʩʯʠʪʘʥʳ ʟʥʘʯʝʥʠʷ ʢ1,ʢ2é ʠ ʥʘʡʜʝʥʳ ʠʭ ʩʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ (ʢʩʨ) ʜʣʷ ʧʨʦʮʝʩʩʘ ʭʣʦʨʠʨʦʚʘʥʠʷ. 

ɺ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʧʦʩʪʨʦʝʥʥʳʝ ʛʨʘʬʠʢʠ ʢʠʥʝʪʠʢʠ ʧʨʦʮʝʩʩʘ ʭʣʦʨʠʨʦʚʘʥʠʷ 

ʟʘʚʠʩʠʤʦʩʪʠ lg1/(1-Ŭ)Ā10 ʦʪ ʚʨʝʤʝʥʠ (Ű) ʫʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʧʨʷʤʫʶ ʣʠʥʠʶ, ʠʤʝʶʱʫʶ 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʥʘʢʣʦʥ. 

ʀʟʤʝʥʝʥʠʝ ʢʦʥʩʪʘʥʪʳ ʩʢʦʨʦʩʪʠ ʭʣʦʨʠʨʦʚʘʥʠʷ ʘʣʣʠʪʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʮʝʩʩʘ 

ʧʦʜʯʠʥʷʝʪʩʷ ʟʘʢʦʥʫ ɸʨʨʝʥʠʫʩʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ lgʢ ʦʪ 1/ʊ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʥʩʪʘʥʪʳ ʩʢʦʨʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʦʦʨʜʠʥʘʪʘʭ 

T
k

1
lg - , ʚʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʪʦʯʢʠ ʭʦʨʦʰʦ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʧʨʷʤʫʶ ʣʠʥʠʶ ʨʠʩ. 1. 

ʈʘʩʩʯʠʪʘʥʳ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʠ ʘʢʪʠʚʘʮʠʠ ʭʣʦʨʠʨʦʚʘʥʠʷ ʘʣʣʠʪʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʜʯʠʥʷʝʪʩʷ ʢʦʨʨʝʣʷʮʠʦʥʥʦʤʫ ʫʨʘʚʥʝʥʠʶ Lgʢʩʨ = -1048.5Å(1/ʊ) ï 0.739 ʧʨʠ 

ʟʥʘʯʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ RĮ=0.982.  

ʀʟ ʪʘʥʛʝʥʩʘ ʫʛʣʘ ʥʘʢʣʦʥʘ ʧʨʷʤʦʡ ʧʦ ʬʦʨʤʫʣʝ: 

ɽ = 2.303 R ¼tg a¼x,    (4) 
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ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʵʤʧʠʨʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʘʢʪʠʚʘʮʠʠ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʨʦʪʝʢʘʥʠʠ ʧʨʦʮʝʩʩʘ ʚ ʢʠʥʝʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʦʪ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʝʸ ʨʦʩʪ ʧʨʠ ʧʦʚʳʰʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʜʘʥʥʳʡ ʚʳʚʦʜ. 

ʀʩʭʦʜʷ ʠʟ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʠ ʘʢʪʠʚʘʮʠʠ, ʧʦ ʬʦʨʤʫʣʝ: 

RT

E

ekk Ö=0 ,    (5) 

 

ʈʠʩʫʥʦʢ 1. ɿʘʚʠʩʠʤʦʩʪʴ lgʢʩʨ ʦʪ ʦʙʨʘʪʥʦʡ ʘʙʩʦʣʶʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 1/ʊ ʜʣʷ ʧʨʦʮʝʩʩʘ 

ʭʣʦʨʠʨʦʚʘʥʠʷ ʘʣʣʠʪʘ: - ʧʨʠ 300Áʉ, 400Áʉ, 500Áʉ, 550Áʉ, 600Áʉ, 650Áʉ, ʠ 700Áʉ 

Figure 1. The dependence of logkcp on the inverse absolute temperature of 1 / T for the allite 

chlorination process: - at 300 Á ʉ, 400 Á ʉ, 500 Á ʉ, 550 Á ʉ, 600 Á ʉ, 650 Á ʉ, and 700 Á ʉ 

 
ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʚʝʣʠʯʠʥʳ ʧʨʝʜʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʤʥʦʞʠʪʝʣʷ ʫʨʘʚʥʝʥʠʷ ɸʨʨʝʥʠʫʩʘ (ko), 

ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ɿʥʘʯʝʥʠʷ ko ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

Table 1.Values ko at different temperatures 
ʂʠʥʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʊʝʤʧʝʨʘʪʫʨʘ, Üʂ 

673 723 773 823 873 923 

ʂʦʥʩʪʘʥʪʘ ʩʢʦʨʦʩʪʠ k¶102, ʤʠʥ-1 0,0132 0,02012 0,0276 0,0388 0,0443 0,0570 

 

ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʠʥʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʝʞʠʤʘ ʭʣʦʨʠʨʦʚʘʥʠʷ ʘʣʣʠʪʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʭʣʦʨʠʨʦʚʘʥʠʷ 

ʘʣʣʠʪʘ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: ʪʝʤʧʝʨʘʪʫʨʘ ʭʣʦʨʠʨʦʚʘʥʠʷ ï 650Áʉ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ï 120 ʤʠʥ, ʠ ʨʘʟʤʝʨ ʯʘʩʪʠʮ ï ʥʝ ʙʦʣʝʝ 0.1 ʤʤ.  
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ÖÔÙÑÞÔÖÌÔ á×ÚÜÚÙÔÐÌÙÔ ØÌæÐÌÙÇÚÔ Ì×êØÔÙÔÕÐÚÜÔ ÖÚÙÔ ÞÚ×ÌÔ ÍÌÜàÌÖ  
Ðìü øìėú÷ì ùìþôĔìĕúô ā÷úüúùôðìùô ì÷÷ôþô öúùô Þú÷ìô ÍìüĀìö úîìüðì Ąÿðì, Ąìüúôþĕúô øÿùúýôíô 

öúüöìüð îì üìîìùðô öôùñþôöôô ĕôýúí öìüðì Ąÿðììýþ. 
Öôùñþôöìô ā÷úüúùôðìùô úöýôðô ì÷Ċøôùôõ ìó þìüöôíô ì÷÷ôþ ðìü āìüúüìþô 300-700¸Ý ðìîúøô 2 ýúìþ 

úøÿāþì Ąÿðììýþ. 
ÙìþôĔìĕúô úøÿóôĄ ùôĄúù ðúðìùð, öô ðìü ĕìùïúøô íì÷ìùð ùìøÿðìùô ĕìüúüìþ îì óôČðĄìîôô ðìîúøùúöôô 

ûüúþýñýýô ā÷úüúùôðìù ðìüìĔìô ĔÿðúĄìîôô úöýôðô ì÷Ċøôùôõ óôČð øñĄìîìð.  
ÞìĆõôð öìüðì Ąÿð, öô öìĔāìþĕúô öôùñþôöôô ûüúþýñýýô ā÷úüúùôðìù ðìü ĕìüúüìþô 300-500¸Ý üúýþāìþì 

íÿðì, ðìü ĕìüúüìþô 550-700¸Ý ¬ ùìøÿðô ûìüìíú÷Ē øñíúĄìð. Çôýúíô ùìþôĔìĕúô þìĔüôíìĕú ùôĄúù ðúðìùð, öô 
úùĕú íú øÿúðô÷ìô ðôĀĀñüñùýì÷ô ìðìðô ċöÿø āôýúí öìüðì øñĄìîìùð. 

ÏüìĀôöô öôùñþôöôô øÿþúíôėìþô ûüúþýñýýô ā÷úüúùôðìù ýúāþì Ąÿðì, öúùýþìùþìô ýÿüĆìþô üìîìùðĕúô 
ā÷úüúùôðìù ĕôýúí öìüðì Ąÿðìùð.  

ÞìĆõôð öìüðì Ąÿð, öô þìõôüČíôô öúùýþìùþìô ýÿüĆìþô üìîìùðô þìĔóôċô ì÷÷ôþ ìó þìĆýôüô ĕìüúüìþ íì 
ėúùÿùô Ìüüñùôÿý þúíñĆ íÿðììýþ.  

Éôøìþô ĉùñüïôċô ìöþôîìþýôúùôô ā÷úüúùôðìùô ì÷÷ôþ íú ÿýÿ÷ĕúô ùìóìüôċîĒ îì ïüìĀôöĒ øÿìõċù öìüðì 
Ąÿðììùð. 

Öì÷ôðîúòìĕú: ì÷÷ôþ, öôùñþôöì, ā÷úüúùôðìù. úöýôðô ì÷Ċøôùôõ, öúùô Þú÷ìô ÍìüĀìö.  

 

ʂʀʅɽʊʀʂɸ ʍʃʆʈʀʈʆɺɸʅʀʗ ɸʃʖʄʆʉʀʃʀʂʊʅʓʍ ʈʋɼ ʄɽʉʊʆʈʆɾɼɽʅʀʗ  

ʊʆʃɸʀ ɹɸʈʌɸʂ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʭʣʦʨʠʨʦʚʘʥʠʷ ʘʣʣʠʪʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʊʦʣʘʠ ɹʘʨʬʘʢ, ʥʘʡʜʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʨʘʩʩʯʠʪʘʥʘ ʢʠʥʝʪʠʢʘ ʧʨʦʮʝʩʩʘ.  

ʂʠʥʝʪʠʢʘ ʭʣʦʨʠʨʦʚʘʥʠʷ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ ʠʟ ʩʦʩʪʘʚʘ ʘʣʣʠʪʘ ʠʟʫʯʝʥʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 300 -700Áʉ ʚ ʪʝʯʝʥʠʝ 

2 ʯʘʩʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʭʣʦʨʠʨʦʚʘʥʠʷ ʩʪʝʧʝʥʴ 

ʠʟʚʣʝʯʝʥʠʷ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʠʥʝʪʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʧʨʠ 300-500Áʉ ʠʤʝʶʪ ʧʨʷʤʦʣʠʥʝʡʥʳʡ ʚʠʜ, ʘ ʧʨʠ 550-700Áʉ ï 

ʧʘʨʘʙʦʣʠʯʝʩʢʠʡ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʘʥʥʳʝ ʦʧʳʪʦʚ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʧʠʩʳʚʘʶʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ 

ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. 

ʇʦʩʪʨʦʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʨʘʬʠʢʠ ʢʠʥʝʪʠʢʠ ʧʨʦʮʝʩʩʘ ʭʣʦʨʠʨʦʚʘʥʠʷ ʠ ʨʘʩʩʯʠʪʘʥʳ ʢʦʥʩʪʘʥʪʳ ʩʢʦʨʦʩʪʠ 

ʨʝʘʢʮʠʠ ʭʣʦʨʠʨʦʚʘʥʠʷ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʢʦʥʩʪʘʥʪʳ ʩʢʦʨʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ ʘʣʣʠʪʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʭʣʦʨʠʨʦʚʘʥʠʷ 

ʧʦʜʯʠʥʷʝʪʩʷ ʟʘʢʦʥʫ ɸʨʨʝʥʠʫʩʘ.  

ɿʥʘʯʝʥʠʷ ʵʥʝʨʛʠʠ ʘʢʪʠʚʘʮʠʠ ʭʣʦʨʠʨʦʚʘʥʠʷ ʘʣʣʠʪʘ ʦʧʨʝʜʝʣʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʠ ʛʨʘʬʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ 

ʨʘʩʯʝʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʣʠʪ, ʢʠʥʝʪʠʢʘ, ʭʣʦʨʠʨʦʚʘʥʠʝ, ʦʢʩʠʜ ʘʣʶʤʠʥʠʷ, ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʊʦʣʘʠ ɹʘʨʬʘʢ. 

 

KINETICS CHLORINATION OF ALUMOSILICATE ORES FROM FIELD TOLAI BARFAK  

The article presents the results of the chlorination of allite from the Tolai Barfak field, optimal processing conditions 

were found, and the process kinetics were calculated. 

The kinetics of the chlorination of aluminum oxide from the composition of allite was studied at temperatures of 300-

700ÁC for 2 hours. 

The results of the study showed that with the hanging of the temperature and the duration of chlorination, the degree 

of extraction of aluminum oxide increases. 

It is established that the kinetic curves at 300-500ÁC have a rectilinear appearance, and at 550-700ÁC ï parabolic. The 

calculations showed that the experimental data are positively described by a first-order differentialequation. 

The corresponding graphs of the kinetics of the chlorination process were constructed and the rate constants of the 

chlorination reaction were calculated. 

It is established that the change in the rate constant of the decomposition of allite from the chlorination temperature 

obeys the Arrhenius law. 

The values of the activation energy of chlorination of allite are determined by theoretical and graphical calculations. 

Key words: allite, kinetic process, chlorination, aluminum oxide, Tolai Barfak field. 
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ʈʆʃʔ ɻɽʆɼʀʅɸʄʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ ʇʈʀʈʆɼʅʆɻʆ ʀ ʊɽʍʅʆɻɽʅʅʆɻʆ 

ʍɸʈɸʂʊɽʈɸ ɺ ʌʆʈʄʀʈʆɺɸʅʀʀ ɻʆʈʅʆɻʆ ʈɽʃʔɽʌɸ ʎɽʅʊʈɸʃʔʅʆɻʆ 

ʊɸɼɾʀʂʀʉʊɸʅɸ 

 

ɸʥʜʘʤʦʚ ʈ.ʐ., ɺʘʣʠʝʚ ʐ.ʌ., ɸʣʠʜʦʜʦʚ ɹ.ɸ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɻʨʘʚʠʪʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ: ʦʩʳʧʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʢʦʥʫʩʳ ʠ ʰʣʝʡʬʳ, ʧʝʨʝʢʨʳʚʘʶʱʠʝ 

ʥʠʞʥʠʝ ʯʘʩʪʠ ʩʢʣʦʥʦʚ, ʛʦʨʥʳʝ ʦʙʚʘʣʳ, ʠʥʦʛʜʘ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʦʧʦʣʟʥʠ, 

ʧʦʚʨʝʞʜʘʶʱʠʝ ʠ ʨʘʟʨʫʰʘʶʱʠʝ ʩʪʨʦʝʥʠʷ, ʜʦʨʦʛʠ ʠ ʧʨ., ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ 

ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ. ɺʦ ʚʨʝʤʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʯʘʩʪʦ 

ʚʦʟʥʠʢʘʶʪ ʙʦʣʴʰʠʝ ʦʙʚʘʣʳ ʠ ʦʧʦʣʟʥʠ. ʆʙʚʘʣʳ ʧʨʝʛʨʘʞʜʘʶʪ ʪʝʯʝʥʠʝ ʨʝʢ, ʦʙʨʘʟʫʷ ʧʦʜʧʨʫʜʥʳʝ 

ʚʦʜʦʝʤʳ [1].  

ʇʨʦʨʳʚ ʵʪʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʟʘʧʨʫʜ ʚʳʟʳʚʘʝʪ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʥʘʚʦʜʥʝʥʠʷ. ɺʦ ʚʨʝʤʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ 1949 ʛ. ʚ ʍʘʠʪʝ (ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ) ʩʨʳʚʳ ʠ ʦʙʚʘʣʳ-

ʦʧʣʳʚʠʥʳ, ʧʨʦʤʦʯʝʥʥʳʝ ʣʠʚʥʝʤ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʧʦʭʦʨʦʥʠʣʠ ʢʠʰʣʘʢʠ ʗʩʤʘʥʩʢʦʡ ʜʦʣʠʥʳ.  

ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʛʦʨʥʦʤ ʨʝʣʴʝʬʝ ʠʛʨʘʝʪ ʩʤʳʚ ʧʨʦʜʫʢʪʦʚ ʚʳʚʝʪʨʠʚʘʥʠʷ ʘʪʤʦʩʬʝʨʥʳʤʠ 

ʦʩʘʜʢʘʤʠ. ʕʪʦʪ ʜʝʥʫʜʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʚ ʚʠʜʝ ʧʣʦʩʢʦʩʪʥʦʛʦ ʩʤʳʚʘ ʚʳʤʳʚʘʝʤʳʭ ʠʟ 

ʙʦʣʝʝ ʛʨʫʙʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʦʥʢʠʭ ʯʘʩʪʠʮ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʛʦʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʝʣʶʚʠʘʣʴʥʦʛʦ 

ʧʣʘʱʘ ʫ ʧʦʜʥʦʞʠʷ ʩʢʣʦʥʘ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʨʫʧʥʳʝ ʦʙʣʦʤʢʠ, ʩʢʘʪʠʚʰʠʝʩʷ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʩʚʝʨʭʫ. ɹʳʩʪʨʦ ʩʪʝʢʘʶʱʘʷ ʩ ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ ʜʦʞʜʝʚʘʷ ʚʦʜʘ ʩʦʙʠʨʘʝʪʩʷ 

ʚ ʤʦʱʥʳʝ ʩʪʨʫʠ ʩ ʙʦʣʴʰʦʡ ʧʝʨʝʥʦʩʷʱʝʡ ʠ ʨʘʟʤʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ʕʧʠʟʦʜʠʯʝʩʢʠʤʠ 

ʜʠʢʠʤʠ ʨʫʯʴʷʤʠ ʥʘ ʛʦʨʥʳʭ ʩʢʣʦʥʘʭ ʩʦʟʜʘʶʪʩʷ ʚʦʜʦʩʙʦʨʥʳʝ ʚʦʨʦʥʢʠ ʠʟ ʩʭʦʜʷʱʠʭʩʷ ʢʥʠʟʫ 

ʢʨʫʪʳʭ ʙʦʨʦʟʜ, ʢʘʥʘʣʳ ʩʪʦʢʘ ʠ ʢʦʥʫʩʳ ʚʳʥʦʩʘ ʚ ʠʭ ʦʩʥʦʚʘʥʠʠ [3, 4].  

ʉʝʣʝʚʳʝ ʧʦʪʦʢʠ ʠ ʩʥʝʞʥʳʝ ʣʘʚʠʥʳ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʶʪ ʨʝʣʴʝʬ, ʦʩʦʙʝʥʥʦ ʩʚʦʠʤʠ 

ʘʢʢʫʤʫʣʷʪʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʚ ʛʦʨʥʳʭ ʜʦʣʠʥʘʭ, ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʤ 

ʧʨʦʮʝʩʩʘʤ. ɿʥʘʯʠʪʝʣʴʥʘ ʚʳʧʘʭʠʚʘʶʱʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʦʨʥʳʭ ʣʝʜʥʠʢʦʚ (ʵʢʟʘʨʘʮʠʷ), ʠʭ 

ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʘʷ ʠ ʘʢʢʫʤʫʣʠʨʫʶʱʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʉʫʱʝʩʪʚʝʥʥʘʷ ʨʦʣʴ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʚʳʩʦʢʦʛʦʨʴʷ ʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʷʨʫʩʦʚ ʩʝʚʝʨʥʳʭ ʛʦʨ ʧʨʠʥʘʜʣʝʞʠʪ ʥʦʚʘʮʠʠ ʩʥʝʞʥʦʡ ʵʨʦʟʠʠ, ʚ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʡ ʣʝʞʠʪ ʤʦʨʦʟʥʦʝ ʚʳʚʝʪʨʠʚʘʥʠʝ [2]. 

ʉʚʦʝʦʙʨʘʟʥʦ ʧʨʦʪʝʢʘʶʪ ʚ ʛʦʨʘʭ ʢʘʨʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ. ʉʝʡʩʤʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ 

ʩʪʠʤʫʣʠʨʫʶʪʩʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɿʝʤʣʝʪʨʷʩʝʥʠʷ ʚʳʟʳʚʘʶʪ ʪʘʢʞʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʪʨʝʱʠʥ ʜʦ 270-600 ʢʤ ʜʣʠʥʦʡ ʠ ʩʤʝʱʝʥʠʡ ʧʦ ʥʠʤ ʫʯʘʩʪʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ. 

ɺ ʧʨʝʜʝʣʘʭ ɻʠʩʩʘʨʦ-ɸʣʘʷ ʶʞʥʳʝ ʩʢʣʦʥʳ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ ʦʪʢʨʳʪʳʝ ʶʛʦ-ʟʘʧʘʜʥʳʝ 

ʚʝʪʨʳ ʧʨʠʥʦʩʷʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ ʠ ʟʜʝʩʴ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʦʧʦʣʟʥʠ. 

ɿʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʚʳʧʘʜʘʝʪ ʦʩʘʜʢʦʚ ʠ ʤʝʥʴʰʝ ʦʧʦʣʟʥʝʡ ʥʘ ʩʢʣʦʥʘʭ ɿʝʨʘʚʰʘʥʩʢʦʛʦ ʠ 

ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨʝʙʪʦʚ, ʪʘʢ ʢʘʢ ʦʥʠ ʟʘʢʨʳʪʳ ʦʪ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʚʝʪʨʦʚ ɻʠʩʩʘʨʩʢʠʤ ʭʨʝʙʪʦʤ [5, 

6]. 

mailto:%20saydy125@gmail.com
mailto:saydy125@gmail.com
mailto:Tolib.Nurmatov@mail.ru


136 
 

ɹʦʣʴʰʝ ʚʩʝʛʦ ʦʧʦʣʟʥʝʚʳʭ ʩʤʝʱʝʥʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ, ʥʘ ʛʣʫʙʠʥʫ 

ʧʨʦʪʘʠʚʘʥʠʷ ʤʝʨʟʣʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʜʝʣʶʚʠʘʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ʉʣʦʞʥʦʩʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʭ, 

ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʜʨʫʛʠʭ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ ʨʝʩʧʫʙʣʠʢʠ ʚ ʮʝʣʦʤ ʦʧʨʝʜʝʣʷʶʪ ʤʥʦʛʦʦʙʨʘʟʠʝ ʠ 

ʩʣʦʞʥʦʩʪʴ ʦʧʦʣʟʥʝʚʳʭ ʩʤʝʱʝʥʠʡ ʛʦʨʥʳʭ ʧʦʨʦʜ ʥʘ ʩʢʣʦʥʘʭ.  

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʢʣʦʥʦʚ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʢʨʫʪʠʟʥʫ 

ʩʢʣʦʥʘ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ, ʢʨʦʤʝ ʯʠʩʪʦ ʬʦʨʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʣʦʥʘ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʪʦʨʠʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʢʣʦʥʘ ʠ ʩʚʷʟʘʥ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʥʦʚʝʡʰʠʤʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʦʧʦʣʟʥʝʚʳʭ ʷʚʣʝʥʠʡ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʊʘʜʞʠʢʠʩʪʘʥʝ 

[6] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʦʧʦʣʟʥʝʡ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʩʢʣʦʥʘʭ ʢʨʫʪʠʟʥʦʡ 30-45Á. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʦʜʷʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʘʚʪʦʨʘʤʠ (ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ) 

ʦʮʝʥʢʘ ʠ ʪʠʧʠʟʘʮʠʷ ʛʝʦʨʠʩʢʦʚ ʵʢʟʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

 

ʊʘʙʣʠʮʘ 1. ʆʮʝʥʢʘ ʛʝʦʨʠʩʢʦʚ ʵʢʟʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ 

Table 1. Evaluation of exogenous georisks of Central Tajikistan  
ʉʪʝʧʝʥʴ 

ʦʧʘʩʥʦʩʪʠ 

ʂʨʠʪʝʨʠʠ ɹʘʣʣʳ 

ɺʠʜʳ ʧʨʦʮʝʩʩʦʚ ʆʩʦʙʝʥʥʦʩʪʠ  

ʧʨʦʷʚʣʝʥʠʷ 

ʅʝʛʘʪʠʚʥʳʝ  

ʧʦʩʣʝʜʩʪʚʠʷ 

ʇʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʝʪ 

ɺʩʝ ʧʨʦʮʝʩʩʳ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʳ 

ʇʦʨʘʞʝʥʥʦʩʪʴ 

ʪʝʨʨʠʪʦʨʠʠ Ò 5%, 

ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʥʝ 

ʦʞʠʜʘʝʪʩʷ 

ʇʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʶʪ 

1 

ʋʤʝʨʝʥʥʘʷ ʇʣʦʩʢʦʩʪʥʦʡ ʩʤʳʚ, 

ʣʠʥʝʡʥʘʷ ʠ ʨʫʩʣʦʚʘʷ 

(ʨʝʯʥʘʷ) ʵʨʦʟʠʷ, 

ʧʦʜʪʦʧʣʝʥʠʝ, 

ʟʘʙʦʣʘʯʠʚʘʥʠʝ, 

ʘʢʢʫʤʫʣʷʮʠʷ ʦʩʘʜʢʦʚ 

ʇʦʨʘʞʝʥʥʦʩʪʴ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʦʩʥʦʚʥʦʤ 5-

20 %, ʧʨʦʠʩʭʦʜʠʪ 

ʪʝʭʥʦʛʝʥʥʘʷ ʘʢʪʠʚʠʟʘʮʠʷ 

ʧʨʦʮʝʩʩʦʚ 

ʋʩʣʦʞʥʝʥʠʝ ʫʩʣʦʚʠʡ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʫʭʫʜʰʝʥʠʝ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʛʨʫʥʪʦʚ 

ʠ ʫʩʣʦʚʠʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʝʣʴʭʦʟʫʛʦʜʠʡ 

3 

ʇʦʨʘʞʝʥʥʦʩʪʴ 

ʪʝʨʨʠʪʦʨʠʠ 20-30%, 

ʧʨʦʠʩʭʦʜʠʪ ʪʝʭʥʦʛʝʥʥʘʷ 

ʘʢʪʠʚʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ 

4 

ʉʠʣʴʥʘʷ ʂʘʨʩʪ, ʩʫʬʬʦʟʠʷ, 

ʧʨʦʩʘʜʢʠ, ʘʙʨʘʟʠʷ ʠ ʜʨ. 

ɺʳʩʦʢʘʷ ʧʦʨʘʞʝʥʥʦʩʪʴ 

ʪʝʨʨʠʪʦʨʠʠ (ʢʘʨʩʪ, 

ʩʫʬʬʦʟʠʷ, ʧʨʦʩʘʜʢʠ 

ʩʚʳʰʝ 20-30%), ʠʥʦʛʜʘ ʩ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ 

ɼʝʬʦʨʤʘʮʠʷ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʚʳʚʦʜ 

ʠʟ ʩʪʨʦʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳ

ʭ ʟʝʤʝʣʴ 

7 

ʆʯʝʥʴ ʩʠʣʴʥʘʷ ʉʝʣʠ, ʦʧʦʣʟʥʠ, ʦʙʚʘʣʳ 

ʦʙʲʸʤʦʤ 1 ʤʣʥ. ʤ3 

ɺʳʩʦʢʘʷ 

ʢʘʪʘʩʪʨʦʬʠʯʥʦʩʪʴ, 

ʚʥʝʟʘʧʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ 

ʧʨʦʷʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʈʘʟʨʫʰʝʥʠʝ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʛʠʙʝʣʴ 

ʣʶʜʝʡ ʠ 

ʩʝʣʴʭʦʟʫʛʦʜʠʡ 

10 

 

ɺʳʜʝʣʷʷ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʦʧʦʣʟʥʝʡ, ʨʘʟʚʠʪʳʭ ʚ ʧʦʢʨʦʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʚ ʎʝʥʪʨʘʣʴʥʦʤ 

ʊʘʜʞʠʢʠʩʪʘʥʝ: ʩʧʣʳʚʳ, ʦʧʣʳʚʠʥʳ, ʦʧʦʣʟʥʠ-ʧʦʪʦʢʠ, ʦʧʦʣʟʥʠ-ʩʙʨʦʩʳ, ʦʧʦʣʟʥʠ ʜʝʩʝʨʧʮʠʦʥʥʦʛʦ 

ʪʠʧʘ ʠ ʜʨ., ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʨʘʟʚʠʪʠʝ ʠʭ ʥʘ ʩʢʣʦʥʘʭ ʨʘʟʣʠʯʥʦʡ ʢʨʫʪʠʟʥʳ. 

ɼʘʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʦʣʝʝ 4000 ʩʤʝʱʝʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʩʤʝʱʝʥʠʡ ʟʝʤʣʷʥʳʭ ʤʘʩʩ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʊʘʜʞʠʢʠʩʪʘʥʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʚʠʜʝ ʩʧʣʳʚʦʚ ʠ ʦʧʣʳʚʠʥ ʩ 

ʛʣʫʙʠʥʦʡ ʟʘʭʚʘʪʘ ʧʦʨʦʜ ʩʤʝʱʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ 1,5 ʜʦ 7-3 ʤ ʠ ʦʪ 0,5 ʜʦ 1,5ʤ ʧʨʠ ʢʨʫʪʠʟʥʝ 

ʩʢʣʦʥʘ 30-45Á. ɿʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʦʣʟʥʝʡïʧʦʪʦʢʦʚ. ʇʦʩʣʝʜʥʠʝ ʧʨʠʫʨʦʯʝʥʳ ʚ 

ʦʩʥʦʚʥʦʤ ʢ ʢʨʫʪʠʟʥʝ ʩʢʣʦʥʘ ʦʪ 30 ʜʦ 40Á ʠ ʛʣʫʙʠʥʝ ʟʘʭʚʘʪʘ ʧʦʨʦʜ ʩʤʝʱʝʥʠʝʤ ʦʪ 5 ʜʦ 15 ʤ ʘ ʚ 

ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, - ʜʦ 35 ʤ. ʆʧʦʣʟʥʠ ʩʦʩʪʘʚʣʷʶʪ 15%, ʩʤʝʱʘʶʪʩʷ ʯʘʱʝ ʚʩʝʛʦ 10-12-ʤʝʪʨʦʚʦʡ 

ʪʦʣʱʝʡ ʧʨʠ ʢʨʫʪʠʟʥʝ ʩʢʣʦʥʘ, ʨʘʚʥʦʡ 25-35%. 

ʉʧʣʳʚʳ ʠ ʦʧʣʳʚʠʥʳ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʩʢʣʦʥʘʭ ʚʳʩʦʪʦʡ 15-35 ʤ. ʆʧʦʣʟʥʠ-ʧʦʪʦʢʠ 

ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʠ ʚʳʩʦʪʝ ʩʢʣʦʥʘ 50-100 ʤ ʠ ʢʨʫʪʠʟʥʝ 30-35Á. ʆʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ ʥʘ ʩʢʣʦʥʘʭ 

ʚʳʩʦʪʦʡ ʙʦʣʝʝ 100 ʤ ʠ ʤʝʥʝʝ 50 ʤ, ʥʦ ʫʞʝ ʧʨʠ ʢʨʫʪʠʟʥʝ ʩʢʣʦʥʦʚ ʤʝʥʴʰʝ 30Á. 
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ʆʙʨʘʟʦʚʘʥʠʝ ʩʙʨʦʩʦʚ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʧʦʣʦʛʠʤʠ ʩʢʣʦʥʘʤʠ: ʧʨʠ ʚʳʩʦʪʝ ʩʢʣʦʥʘ 50-75 ʤ ʠ 

ʢʨʫʪʠʟʥʝ ʦʪ 20 ʜʦ 25Á. ʇʨʠ ʨʘʟʚʠʪʠʠ ʦʧʦʣʟʥʝʡ ʵʪʦʛʦ ʪʠʧʘ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʦʪʤʝʪʢʘʭ ʢʨʫʪʠʟʥʘ 

ʩʢʣʦʥʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 25 ʜʦ 30Á. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʦʧʦʣʟʥʝʡ (80%) ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʩʢʣʦʥʘʭ 

ʢʨʫʪʠʟʥʦʡ ʦʪ 20 ʜʦ 45Á.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʘʥʘʣʠʟʦʤ ʚʣʠʷʥʠʷ ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʦʚ ʥʘ ʨʘʟʚʠʪʠʝ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʦʧʦʣʟʥʝʡ ʧʦ ʯʘʩʪʦʪʝ ʠʭ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ɺ ʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʢʘʞʜʦʤʫ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʚʝʣʠʯʠʥʘ 

ʤʦʱʥʦʩʪʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ, ʣʝʩʩʦʚʳʭ ʠ ʱʝʙʥʠʩʪʦïʜʨʝʩʚʷʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, 

ʧʦʵʪʦʤʫ ʢʨʫʪʠʟʥʫ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʘʨʛʫʤʝʥʪ, ʘ ʤʦʱʥʦʩʪʴ 

ʨʳʭʣʦʩʣʦʞʝʥʥʳʭ ʯʝʪʚʝʨʪʠʯʥʳʭ ʧʦʨʦʜ - ʢʘʢ ʬʫʥʢʮʠʶ. ʀʩʭʦʜʷ ʠʟ ʪʘʢʦʡ ʧʨʝʜʧʦʩʳʣʢʠ, ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʢʨʫʪʠʟʥʦʡ ʠ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʴʶ ʩʤʝʱʘʶʱʝʛʦʩʷ ʩʣʦʷ ʧʦʨʦʜ. 

ʋ ʩʧʣʳʚʠʥ ʛʣʫʙʠʥʘ ʩʤʝʱʝʥʠʷ 1,0-1,5 ʤ, ʠ ʦʥʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʢʨʫʪʠʟʥʝ 38-45Á. ʇʨʠ ʢʨʫʪʠʟʥʝ 

ʩʢʣʦʥʘ, ʧʨʝʚʳʰʘʶʱʝʡ 45Á, ʩʤʝʱʝʥʠʝ ʛʨʫʥʪʦʚʳʭ ʤʘʩʩ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʛʣʫʙʠʥʫ ʦʪ 15 ʜʦ 0,5 ʤ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʦʧʣʳʚʠʥ ʤʦʱʥʦʩʪʴ ʩʤʝʱʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʘ. ʏʝʤ ʤʝʥʴʰʝ ʫʢʣʦʥ, ʪʝʤ ʙʦʣʴʰʝ ʤʦʱʥʦʩʪʴ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʪʝʤ 

ʙʦʣʴʰʝ ʛʣʫʙʠʥʘ ʟʘʭʚʘʪʘ ʧʦʨʦʜ ʩʤʝʱʝʥʠʷ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʧʦʣʟʥʝʡ ʚ ʜʦʣʠʥʘʭ ʦʙʫʩʣʦʚʣʝʥʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʝʣʴʝʬʘ, ʛʝʦʣʦʛʠʯʝʩʢʠʤ 

ʩʪʨʦʝʥʠʝʤ, ʫʩʣʦʚʠʷʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʛʨʫʟʢʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʩʪʝʧʝʥʴʶ ʜʨʝʥʠʨʦʚʘʥʥʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʛʨʫʥʪʦʚ [3].  

ʆʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʠʨʨʠʛʘʮʠʦʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʩʣʦʚʠʷ - ʦʨʦʰʝʥʠʝ ʟʝʤʝʣʴ ʥʘ 

ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʦʧʦʣʟʥʷʤ ʫʯʘʩʪʢʘʭ, ʬʠʣʴʪʨʘʮʠʷ ʥʘ ʦʨʦʩʠʪʝʣʴʥʳʭ ʢʘʥʘʣʘʭ ʠ ʩʝʪʠ, ʛʣʫʙʠʥʥʘʷ 

ʬʠʣʴʪʨʘʮʠʷ ʚʦʜʳ ʥʘ ʧʦʣʝ, ʧʦʜʨʝʟʢʘ ʩʢʣʦʥʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʦʨʦʛ, ʪʝʨʨʘʩʠʨʦʚʘʥʠʝ ʩʢʣʦʥʦʚ ʠ 

ʧʦʩʘʜʢʘ ʜʝʨʝʚʴʝʚ. 

ɸʥʘʣʠʟ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʵʨʦʟʠʦʥʥʳʭ ʠ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʶʪʩʷ ʠʨʨʠʛʘʮʠʦʥʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʩʣʦʚʠʷ. 

ʊʠʧʠʟʘʮʠʷ ʵʪʠʭ ʫʩʣʦʚʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ, ʩʥʠʞʘʪʴ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʣʠ ʚʦʚʩʝ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʨʘʟʚʠʪʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʦʨʦʰʝʥʠʠ. 
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ÙÌÉäÔ ÜÌÎÌÙÐÇÚÔ ÏÑÚÐÔÙÌØÔÖÔÔ áÌÜÌÖÞÑÜÔ ÞÌÍÔÄ ÎÌ ÞÑáÙÚÏÑÙÔÐÚäÞÌ ÐÌÜ 
ÞÌäÌÖÖß×¾ÍÔÔ ÜÑ×ÑàÔ ÖÊÇÔÔ ÞÚÆÔÖÔÝÞÚÙÔ ØÌÜÖÌÓÄ 

Ðìü Ąìüúôþĕúô öĘĕôô ÞúĔôöôýþúùô ØìüöìóĒ üìîìùðĕúô ïüìîôþìþýôúùĒ íì øúùìùðô ýìùïüñóôĄĕú, öô 
öúùÿý îì Ą÷ñõĀĕúüú íì îÿĔÿð øñúüìùð îì úùĕú ėôýøô ûúČùôô ùôĄñíôĕúüú øñûÿĄúùìùð, öìùðìĄìîôĕúô öĘĕĒ, 
íìĆóìù āôý÷ìþô āìþìüô āìüúíôúîìü ðúüìùð. ëüăĕú, öô ýúāþúü, üúĕĕú îì øúùìùðô úùĕúüú āìüúí îì îìõüúù 
øñýúóìùð, āñ÷ú ĕìø îìýñĆ ûìĕù ïìĄþììùð. ÖìùðìĄìîôô ċüăĕúô öì÷úù ìöýìüìù ĕìùïúøô üÿā ðúðìùô 
óìøôù÷ìüóìĕúô ýìāþ íì îÿĔÿð øñúċð. ÖìùðìĄìîôĕúô öĘĕĒ ýìðô üúĕô ĔìüìČùô ðìüČĕúüú øìĕöìø ùìøÿðì, 
ĕìîóìĕúüú íì îÿĔÿð øñúüìùð.  

ÙìėĄô íÿóÿüïüú ðìü üñ÷ñĀô öĘĕôô ÞúĔôöôýþúùô ØìüöìóĒ ĄÿýþìĄìîôô øìĕýÿ÷ô íúð÷ñý ìó þìüìĀô 
þìĕĄúùôĕúô ìþøúýĀñüĒ øñíúóìùð. áñ÷ĕúô ìýúýôô ċüăĕúô ðìü þì״Ąôùô״úô üĘõûÿĄô ÞúĔôöôýþúùô ØìüöìóĒ íì 
îÿĔÿð øñúċùð, ôù״úċùð: ÷úõĄÿýþì״ú, ċüă״úô ĔìüìČùĒ, öìùðì ċüă״ú îì ðôïìü״ú þìĄìööÿ÷Číôô ôù״úüú ðìü 

ùôĄñíô״úô ïÿùúïÿù øÿĄú״ôðì öìüðìù øÿøöôù ìýþ. 
ØìĆ÷ÿøúþ״úô úøúüôô óôČðì ìó 4000 öìùðìĄìîô״úô ċüăĒ ùôĄúù øñðô״ìùð, öô ìöýìüô ״ìüìöìþô þÿðì״úô 

óìøôùĒ ðìü ÞúĔôöôýþúùô ØìüöìóĒ ðìü ùìøÿðô ÷úõĄÿýþìĊ úõíÿüðì״ú íì ăÿץÿüô״úô ðìüïôüô ìó 1,5 þú 7-3 ø îì 
ìó 0,5þú 1,5 ø ðìü ùôĄñíô״úô 30-45¸ íì îÿĔÿð øñúċùð.  

Öì÷ôðîúòìĕú: üñ÷ñĀô öĘĕĒ, ïñúðôùìøôöì, üìîìùðĕú, ċüă, öìùðìĄìîĒ, ùôĄñíĒ, üìîìùðĕúô 
ïüìîôþìþýôúùĒ, ĔìüìČùĕúô ýñ÷Ē, þìüøìĕúô íìüĀĒ, íúð÷ñý. 
ʈʆʃʔ ɻɽʆɼʀʅɸʄʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ ʇʈʀʈʆɼʅʆɻʆ ʀ ʊɽʍʅʆɻɽʅʅʆɻʆ ʍɸʈɸʂʊɽʈɸ ɺ 

ʌʆʈʄʀʈʆɺɸʅʀʀ ɻʆʈʅʆɻʆ ʈɽʃʔɽʌɸ ʎɽʅʊʈɸʃʔʅʆɻʆ ʊɸɼɾʀʂʀʉʊɸʅɸ 

ɺ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ: ʦʩʳʧʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʢʦʥʫʩʳ ʠ ʰʣʝʡʬʳ, ʧʝʨʝʢʨʳʚʘʶʱʠʝ ʥʠʞʥʠʝ ʯʘʩʪʠ ʩʢʣʦʥʦʚ, ʛʦʨʥʳʝ ʦʙʚʘʣʳ, 

ʠʥʦʛʜʘ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʦʧʦʣʟʥʠ, ʧʦʚʨʝʞʜʘʶʱʠʝ ʠ ʨʘʟʨʫʰʘʶʱʠʝ ʩʪʨʦʝʥʠʷ, ʜʦʨʦʛʠ ʠ ʧʨ. ɹʦʣʴʰʠʝ 

ʦʙʚʘʣʳ ʠ ʦʧʦʣʟʥʠ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ ʚʦ ʚʨʝʤʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʆʙʚʘʣʳ ʧʨʝʛʨʘʞʜʘʶʪ ʪʝʯʝʥʠʝ ʨʝʢ, ʦʙʨʘʟʫʷ 

ʧʦʜʧʨʫʜʥʳʝ ʚʦʜʦʝʤʳ 

ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʛʦʨʥʦʤ ʨʝʣʴʝʬʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠʛʨʘʝʪ ʩʤʳʚ ʧʨʦʜʫʢʪʦʚ ʚʳʚʝʪʨʠʚʘʥʠʷ 

ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ. ɺʳʜʝʣʷʷ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʦʧʦʣʟʥʝʡ, ʨʘʟʚʠʪʳʭ ʚ ʧʦʢʨʦʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʚ ʎʝʥʪʨʘʣʴʥʦʤ 

ʊʘʜʞʠʢʠʩʪʘʥʝ: ʩʧʣʳʚʳ, ʦʧʣʳʚʠʥʳ, ʦʧʦʣʟʥʠïʧʦʪʦʢʠ, ʦʧʦʣʟʥʠ-ʩʙʨʦʩʳ, ʦʧʦʣʟʥʠ ʜʝʩʝʨʧʮʠʦʥʥʦʛʦ ʪʠʧʘ ʠ ʜʨ., ʤʦʞʥʦ 

ʧʨʦʩʣʝʜʠʪʴ ʨʘʟʚʠʪʠʝ ʠʭ ʥʘ ʩʢʣʦʥʘʭ ʨʘʟʣʠʯʥʦʡ ʢʨʫʪʠʟʥʳ. 

ɼʘʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʦʣʝʝ 4000 ʩʤʝʱʝʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʤʝʱʝʥʠʡ ʟʝʤʣʷʥʳʭ 

ʤʘʩʩ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʊʘʜʞʠʢʠʩʪʘʥʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʚʠʜʝ ʩʧʣʳʚʦʚ ʠ ʦʧʣʳʚʠʥ ʩ ʛʣʫʙʠʥʦʡ ʟʘʭʚʘʪʘ ʧʦʨʦʜʩʤʝʱʝʥʠʝʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ 1,5 ʜʦ 7-3 ʤ ʠ ʦʪ 0,5 ʜʦ 1,5 ʤ ʧʨʠ ʢʨʫʪʠʟʥʝ ʩʢʣʦʥʘ 30-45Á. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʥʳʡ ʨʝʣʴʝʬ, ʛʝʦʜʠʥʘʤʠʢʘ, ʧʨʦʮʝʩʩʳ, ʦʧʦʣʟʝʥʴ, ʦʙʚʘʣ, ʩʢʣʦʥ, ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ, ʩʥʝʞʥʳʝ ʣʘʚʠʥʳ, ʚʳʚʝʪʨʠʚʘʥʠʝ.  

 

THE ROLE OF GEODYNAMIC PROCESSES OF NATURAL AND TECHNOG ENIC CHARACTER IN THE 

FORMATION OF THE MOUNTAIN RELIEF OF CENTRAL TAJIKISTAN  

In the mountainous conditions of Central Tajikistan gravitational processes are quite widespread: debris, which form 

cones and plumes that cover the lower parts of the slopes, mountain landslides, sometimes catastrophic, landslides, damaging 

and destructive structures, roads, etc. Large landslides and landslides are often occur during strong earthquakes. The 

landslides block the flow of rivers, forming dammed reservoirs. 

A significant role in the mountainous terrain of Central Tajikistani plays  a washing away weathering products by 

atmospheric precipitation. Highlighting the main types of landslides developed in the overlying formations in Central 

Tajikistan: splines, floods, landslides ï flows, landslides-discharges, landslides of the de-type type, etc., one can trace their 

development on the slopes of various steepness. 

Statistical analysis data of more than 4,000 displacements shows that most of the displacement of earthen masses in 

of Central Tajikistan occurs in the form of spills and flows with a depth of capture of rocks with a displacement of 1.5 to 7-

3 m and 0.5 to 1.5 m, respectively, with a slope steep 30 -45 Á. 

Key words: mountainous terrain, geodynamics, processes, landslide, collapse, slope, gravity processes, mudflows, 

avalanches, weathering. 
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ʕʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʩʪʘʣʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤʠ ʠʟ ʟʣʦʙʦʜʥʝʚʥʳʭ 

ʧʨʦʙʣʝʤ ʤʠʨʦʚʦʛʦ ʤʘʩʰʪʘʙʘ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʦʥʠ ʰʠʨʦʢʦ ʠ ʚʩʝʩʪʦʨʦʥʥʝ ʦʙʩʫʞʜʘʶʪʩʷ ʚ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʨʦʚʦʜʠʤʳʭ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʩʘʤʤʠʪʘʭ ʧʦ ʢʣʠʤʘʪʫ ʧʦʜ ʵʛʠʜʦʡ 

ʆʆʅ. ɺ ʥʠʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʦʜʥʦʡ, ʧʨʦʚʝʜʝʥʥʦʡ ʚ 2009 ʛʦʜʫ ʚ ʂʦʧʝʥʛʘʛʝʥʝ ʧʦ ʦʙʩʫʞʜʝʥʠʶ 

ʈʘʤʦʯʥʦʡ ʢʦʥʚʝʥʮʠʠ ʆʆʅ ʧʦ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ, ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 15 ʪʳʩʷʯ ʜʝʣʝʛʘʪʦʚ ʠ 

ʵʢʩʧʝʨʪʦʚ ʠʟ 192 ʩʪʨʘʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʛʣʘʚʘʤʠ ʛʦʩʫʜʘʨʩʪʚ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʪʘʢʞʝ ʧʨʦʭʦʜʷʪ 

ʤʥʦʛʦʪʳʩʷʯʥʳʝ ʚʳʩʪʫʧʣʝʥʠʷ ʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʘʢʪʠʚʠʩʪʦʚ-ʵʢʦʣʦʛʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʨʦʜʘʭ ʤʠʨʘ ʧʦ 

ʧʦʚʦʜʫ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ʇʨʠʯʠʥʦʡ ʧʦʜʦʙʥʦʛʦ ʢʦʣʦʩʩʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʢ ʵʢʦʣʦʛʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ ʩʪʘʣʠ ʫʯʘʩʪʠʚʰʠʝʩʷ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ, ʚ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ, ʯʨʝʟʚʳʯʘʡʥʦ ʘʥʦʤʘʣʴʥʳʝ ʧʦʛʦʜʥʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 

ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʢʦʥʪʨʘʩʪʳ, ʨʘʟʨʫʰʠʪʝʣʴʥʳʝ ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ, ʟʘʩʫʰʣʠʚʦʩʪʴ, 

ʟʘʩʫʭʠ, ʦʧʫʩʪʳʥʠʚʘʥʠʝ, ʪʘʷʥʠʝ ʣʝʜʥʠʢʦʚ ʠ ʜʨʫʛʠʝ ʩʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ. ʆʥʠ ʦʙʳʯʥʦ ʩʪʘʥʦʚʷʪʩʷ 

ʧʨʠʯʠʥʦʡ ʥʝʤʘʣʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝʚʦʩʧʦʣʥʠʤʳʭ ʣʶʜʩʢʠʭ 

ʧʦʪʝʨʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʯʠʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʥʘʙʣʶʜʘʝʤʳʭ ʚ ʤʠʨʝ ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʘʥʦʤʘʣʠʡ (ʙʝʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʨʠʯʠʥ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʚ ʦʪʜʝʣʴʥʦʩʪʠ), ʢʘʢ ʧʨʘʚʠʣʦ ʚʳʜʚʠʛʘʝʪʩʷ 

ʢʦʥʮʝʧʮʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ (ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ). ʆʥʦ ʚʳʟʚʘʥʦ, ʧʦ ʤʥʝʥʠʶ 

ʨʷʜʘ ʘʚʪʦʨʦʚ [1, 2, 3], ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʫʛʣʝʢʠʩʣʦʪʳ ʚ ʘʪʤʦʩʬʝʨʝ (ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚ ʵʪʦʡ ʩʚʷʟʠ 

ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ) ʠʟ-ʟʘ ʩʞʠʛʘʥʠʷ ʦʛʨʦʤʥʳʭ ʢʦʣʠʯʝʩʪʚ ʧʨʠʨʦʜʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʪʦʧʣʠʚʘ. 

ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʵʪʦʪ ʛʣʘʚʥʳʡ, ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʚʪʦʨʷʝʤʳʡ ʪʝʟʠʩ ʦ ʪʦʤ, ʯʪʦ 

çʛʣʘʚʥʘʷ ʧʨʠʯʠʥʘ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ - ʵʪʦ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʝʝ ʩʞʠʛʘʥʠʝ ʟʝʤʥʳʭ 

ʪʦʧʣʠʚʥʳʭ ʨʝʩʫʨʩʦʚ - ʫʛʣʷ, ʥʝʬʪʠ ʠ ʛʘʟʘ, ʠ ʚʳʙʨʦʩʦʚ ʧʨʠ ʵʪʦʤ ʚ ʘʪʤʦʩʬʝʨʫ ʪʝʭʥʦʛʝʥʥʳʭ 

"ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ" (ʚ ʦʩʥʦʚʥʦʤ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ)è ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ çʦʙʱʝʧʨʠʟʥʘʥʥʳʤè, ʢʘʢ 

ʫʪʚʝʨʞʜʘʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʚʳʩʪʫʧʣʝʥʠʷʭ, ʧʫʙʣʠʢʘʮʠʷʭ ʠ ʜʨʫʛʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ. 

ɽʩʣʠ ʜʣʷ ʦʜʥʠʭ ï ʵʪʦ ʚʧʦʣʥʝ ʨʝʰʝʥʥʘʷ, çʦʙʱʝʧʨʠʟʥʘʥʥʘʷè ʪʝʤʘ, ʪʦ ʜʣʷ ʤʥʦʛʠʭ ʜʨʫʛʠʭ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʘʚʪʦʨʘ ʵʪʠʭ ʩʪʨʦʢ, ʥʝʦʜʥʦʢʨʘʪʥʦ ʫʪʚʝʨʞʜʘʶʱʝʛʦ ʦʙ ʵʪʦʤ) - ʦʥʘ ʣʠʰʴ ʜʦ ʢʦʥʮʘ ʥʝ 

ʜʦʢʘʟʘʥʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʠ ʜʦʩʪʘʪʦʯʥʦ ʫʧʨʦʱʝʥʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ. ʆʜʥʠʤ ʠʟ 

ʩʚʠʜʝʪʝʣʴʩʪʚ ʵʪʦʛʦ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʩʣʦʚʘ ʥʝʜʘʚʥʦ ʫʰʝʜʰʝʛʦ ʠʟ ʞʠʟʥʠ ʘʢʘʜʝʤʠʢʘ ʀʟʨʘʵʣʷ ʖ.ɸ., ʚ 

ʙʳʪʥʦʩʪʠ ʜʠʨʝʢʪʦʨʘ ʀʥʩʪʠʪʫʪʘ ʛʣʦʙʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʠ ʵʢʦʣʦʛʠʠ ʈɸʅ, ʩʢʘʟʘʥʥʳʝ ʠʤ ʚʩʢʦʨʝ ʧʦʩʣʝ 

ʫʧʦʤʷʥʫʪʦʛʦ ʩʘʤʤʠʪʘ ʚ ʂʦʧʝʥʛʘʛʝʥʝ: çʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʥʘʣʠʮʦ, ʥʦ ʦ ʧʨʠʯʠʥʘʭ ʠ ʪʝʥʜʝʥʮʠʷʭ 

ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʥʘʫʢʘ ʧʦʢʘ ʥʝ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦʜʥʦʟʥʘʯʥʦè. ʅʝʤʘʣʦ ʘʥʘʣʦʛʠʯʥʳʭ ʫʪʚʝʨʞʜʝʥʠʡ 

ʜʨʫʛʠʭ ʚʠʜʥʳʭ ʫʯʝʥʳʭ. ʅʝ ʩʣʫʯʘʡʥʦ, ʢʘʢ ʩʦʦʙʱʘʣʦʩʴ ʚ ʧʝʯʘʪʠ, çʨʫʢʦʚʦʜʩʪʚʦ ʘʤʝʨʠʢʘʥʩʢʦʛʦ 

ʥʦʚʦʩʪʥʦʛʦ ʪʝʣʝʢʘʥʘʣʘ çʌʦʢʩ ʅʴʶʟè ʧʨʠʢʘʟʘʣʦ ʩʚʦʠʤ ʚʝʜʫʱʠʤ ʠ ʢʦʤʤʝʥʪʘʪʦʨʘʤ ʧʨʠ ʢʘʞʜʦʤ 

ʫʧʦʤʠʥʘʥʠʠ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʪʫʪ ʞʝ ʩʦʦʙʱʘʪʴ, ʯʪʦ ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʛʠʧʦʪʝʟʘ, ʦʩʥʦʚʘʥʥʘʷ 

ʥʘ ʩʧʦʨʥʳʭ ʜʘʥʥʳʭè (ʅʘʫʢʘ ʠ ʞʠʟʥʴ, ˉ4, 2011, ʩ.113).  

ʆ ʜʠʩʢʫʩʩʠʦʥʥʦʩʪʠ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʝ 

ʦʜʥʦʟʥʘʯʥʦʛʦ ʤʥʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʠʯʠʥʳ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ. ʊʘʢ ʦʪʜʝʣʴʥʳʝ ʫʯʝʥʳʝ 
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(ʛʝʦʬʠʟʠʢ ʌ. ʖʡ ʠʟ ʋʥʠʚʝʨʩʠʪʝʪʘ ʆʣʙʘʥʠ, ʅʴʶ-ʁʦʨʢ, 2002, ʘʩʪʨʦʬʠʟʠʢ ʅ. ʐʘʚʠʚ ʠʟ 

ʀʝʨʫʩʘʣʠʤʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʛʝʦʭʠʤʠʢ ʗ. ɺʝʡʟʝʨ ʠʟ ʆʪʪʘʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 2003) 

ʫʪʚʝʨʞʜʘʶʪ ʦ ʛʣʘʚʝʥʩʪʚʫʶʱʝʡ ʨʦʣʠ ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʧʣʘʥʝʪʳ ʢʦʩʤʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ï ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʣʫʯʝʥʠʡ. ɹʣʠʟʢʠʡ ʢ ʵʪʦʤʫ ʚʟʛʣʷʜ ʚʳʩʢʘʟʘʥ ʫʯʝʥʳʤʠ 

ʂ.ɸ. ʂʘʨʠʤʦʚʳʤ ʠ ʈ.ɼ. ɻʘʡʥʫʪʜʠʥʦʚʦʡ ʠʟ ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʅɸʅ 

ʂʠʨʛʠʟʠʠ [4]. ɺʧʨʦʯʝʤ, ʬʠʟʠʢʠ ʠʟ ʎɽʈʅʘ (ʐʚʝʡʮʘʨʠʷ), ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦʣʛʦʩʨʦʯʥʦʛʦ (20 ʣʝʪ) 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʩʤʠʯʝʩʢʦʝ ʠʟʣʫʯʝʥʠʝ ʥʝ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʤʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʢʣʠʤʘʪ 

ɿʝʤʣʠ [5]. 

ʅʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʠʚʣʝʢʘʶʪ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʥʝʜʨʘʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʛʠʧʦʪʝʟʫ ʪʝʢʪʦʥʠʢʠ ʧʣʠʪ. ʅʦ ʵʪʦ ʷʚʣʷʝʪʩʷ ʧʦʧʳʪʢʦʡ ʨʝʰʠʪʴ 

ʦʜʠʥ, ʜʦ ʢʦʥʮʘ ʥʝʨʝʰʝʥʥʳʡ ʚʦʧʨʦʩ, ʜʨʫʛʠʤ, ʥʝ ʤʝʥʝʝ ʩʧʦʨʥʳʤ ʠ ʪʦʞʝ ʜʦʩʪʘʪʦʯʥʦ ʧʦʧʫʣʷʨʥʳʤ 

ʚ ʛʝʦʣʦʛʠʠ. ʋʯʝʥʳʝ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʧʝʪʨʦʛʨʘʬʠʠ, ʤʠʥʝʨʘʣʦʛʠʠ ʠ 

ʛʝʦʭʠʤʠʠ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʦʝ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʜʝʣʠʚʰʝʛʦʩʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ (1.5Ĭ1013 ʪʦʥʥ) ʟʘ ʚʨʝʤʷ ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʩʠʙʠʨʩʢʦʡ ʪʨʘʧʧʦʚʦʡ ʬʦʨʤʘʮʠʠ ʩʨʘʚʥʠʤʦ ʩ ʝʛʦ ʤʘʩʩʦʡ (ʧʦʨʷʜʢʘ 

2Ĭ1013 ʪʦʥʥ), ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ, ʪʦ ʝʩʪʴ ʜʣʷ ʧʦʜʲʝʤʘ 

ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 1-2Á. ʊʘʢʠʝ ʚʧʝʯʘʪʣʷʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʚʦʚʩʝ ʥʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʩʞʠʛʘʶʱʝʛʦ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʨʦʜʥʦʛʦ ʪʦʧʣʠʚʘ, ʘ 

ʠʤʝʥʥʦ ʧʦʩʣʝʜʩʪʚʠʷ ʠʟʣʠʷʥʠʷ ʛʠʛʘʥʪʩʢʠʭ ʦʙʲʝʤʦʚ ʤʘʛʤ ʚʧʦʣʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ 

ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʙʠʦʢʨʠʟʠʩʦʚ (ʅʘʫʢʘ ʠ ʞʠʟʥʴ, 

ˉ10, 2005, ʩ. 22-23). ʄʦʞʥʦ ʧʨʠʚʝʩʪʠ ʠ ʜʨʫʛʠʝ ʦʙʲʷʩʥʝʥʠʷ ʧʨʦʙʣʝʤʳ. 

ʇʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʩʳʣʘʶʪʩʷ ʥʘ ʜʘʥʥʳʝ ʫʯʝʥʳʭ ʉʐɸ ʠ 

ʉʉʉʈ [3] ʦ ʪʦʤ, ʯʪʦ ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʝʭʥʦʛʝʥʥʳʭ CO2 ʠ 

ʜʨʫʛʠʭ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʘʪʤʦʩʬʝʨʝ ʚ ʪʝʯʝʥʠʝ XIX  ʩʪʦʣʝʪʠʷ ʩʦʩʪʘʚʠʣʦ 0.4-0.5Áʉ. ʀʤʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʪʘʢʦʡ ʞʝ ʪʝʤʧ ʧʦʪʝʧʣʝʥʠʷ ʠ ʚ ʧʝʨʚʦʡ ʯʝʪʚʝʨʪʠ XX ʩʪʦʣʝʪʠʷ. ɺ ʜʨʫʛʠʭ 

ʧʫʙʣʠʢʘʮʠʷʭ ʫʢʘʟʳʚʘʝʪʩʷ ʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘ 0.74Áʉ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʨʷʜʝ ʨʘʙʦʪ 

ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʚʝʢʪʦʨ ʥʝ ʷʚʣʷʝʪʩʷ ʥʝʫʢʣʦʥʥʳʤ ʠ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʤ ʠ 

ʤʠʨʦʚʦʝ ʧʦʪʝʧʣʝʥʠʝ ʩʤʝʥʷʣʦʩʴ ʛʣʦʙʘʣʴʥʳʤ çʦʪʥʦʩʠʪʝʣʴʥʳʤ ʧʦʭʦʣʦʜʘʥʠʝʤ ʚ 1946-1975 ʛʦʜʘʭè 

ʪʘʢʞʝ ʧʨʠʤʝʨʥʦ ʥʘ 0.4Áʉ [6]. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʪʘʢʠʝ ʪʝʥʜʝʥʮʠʠ ʤʠʨʦʚʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʠ 

ʧʦʭʦʣʦʜʘʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʡ ʧʦʯʪʠ ʥʝʦʱʫʪʠʤʳʡ ʤʠʟʝʨʥʳʡ ʧʘʨʘʤʝʪʨ, ʚ ʜʣʠʪʝʣʴʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʘʥʦʤʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʢʘʪʘʢʣʠʟʤʦʚ, 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʫʯʝʥʳʝ ʠ ʩʝʡʯʘʩ ʧʨʦʜʦʣʞʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʘʢʘʜʝʤʠʢʠ ʈɸʅ ɺ.ʄ. ʂʦʪʣʷʢʦʚ ʠ ɸ.ʉ. ʄʦʥʠʥ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ [7] ʥʘ ʦʩʥʦʚʝ ʢʨʦʧʦʪʣʠʚʳʭ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʠʰʫʪ: çʦʙʳʯʥʦ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʧʝʨʚʠʯʝʥ ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʨʦʩʪ ʚ ʘʪʤʦʩʬʝʨʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ (ʂʇɻ), ʘ ʩʦʚʨʝʤʝʥʥʦʝ ʧʦʪʝʧʣʝʥʠʝ - ʩʣʝʜʩʪʚʠʝ ʚʳʟʚʘʥʥʦʛʦ ʠʤ 

ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ. ʅʦ ʝʩʪʴ ʩʦʤʥʝʥʠʷ ʚ ʙʝʟʫʩʣʦʚʥʦʡ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʵʪʦʡ ʩʚʷʟʠè (ʩ. 686). 

ʀ ʜʘʣʝʝ ʦʥʠ ʫʪʚʝʨʞʜʘʶʪ: çʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʩʝʛʜʘ ʫʧʨʝʞʜʘʣʠ ʠʟʤʝʥʝʥʠʷ ʂʇɻ é 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʯʠʥʘʣʘ ʫʙʳʚʘʪʴ ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʝʶ ʦʯʝʥʴ ʚʳʩʦʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ ʂʇɻ ʚʩʝ ʝʱʝ ʧʨʦʜʦʣʞʘʣʠ ʨʘʩʪʠéè. ʅʝ ʙʫʜʝʤ ʣʠ ʤʳ ʩʚʠʜʝʪʝʣʷʤʠ ʧʦʭʦʣʦʜʘʥʠʷ ʚ ʥʝʜʘʣʝʢʦʤ 

ʙʫʜʫʱʝʤ, ʜʘʞʝ ʝʩʣʠ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʂʇɻ ʧʨʦʜʦʣʞʠʪ ʨʘʩʪʠ?è (ʩ. 690). ɺ ʦʜʥʦʤ ʠʟ ʩʚʦʠʭ ʠʥʪʝʨʚʴʶ 

ʧʦʩʣʝ ʫʧʦʤʷʥʫʪʦʛʦ ʚʳʰʝ ʩʘʤʤʠʪʘ ʚ ʂʦʧʝʥʛʘʛʝʥʝ ʚ 2009 ʛʦʜʫ ʘʢʘʜʝʤʠʢ ɺ.ʄ. ʂʦʪʣʷʢʦʚ, ʜʠʨʝʢʪʦʨ 
ʀʥʩʪʠʪʫʪʘ ʛʝʦʛʨʘʬʠʠ ʈɸʅ, ʦʪʤʝʪʠʣ: çɽʩʣʠ ʚʝʨʠʪʴ ʥʝʟʘʚʠʩʠʤʳʤ ʢʣʠʤʘʪʦʣʦʛʘʤ, ɿʝʤʣʶ ʞʜʝʪ 

ʩʢʦʨʝʝ ʧʦʭʦʣʦʜʘʥʠʝ, ʘ ʥʝ ʧʦʪʝʧʣʝʥʠʝè. 

ʀ ʚ ʩʘʤʦʤ ʜʝʣʝ, ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʧʣʘʥʝʪʳ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ ʦʢʘʟʳʚʘʶʪʩʷ ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʩ ʢʦʤʧʣʝʢʩʦʤ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʷʚʣʝʥʠʡ ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʋʯʝʥʳʝ ʥʘ 

ʤʥʦʛʠʭ ʧʨʠʤʝʨʘʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʥʘʫʢʠ ʫʙʝʞʜʝʥʳ, ʯʪʦ ʚʳʚʦʜʳ ʥʘ ʦʩʥʦʚʝ ʝʜʠʥʠʯʥʳʭ 

ʬʘʢʪʦʚ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ CO2 ʚ ʘʪʤʦʩʬʝʨʝ ʠʤʝʥʥʦ ʠʟ-ʟʘ ʩʞʠʛʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ 

ʪʦʧʣʠʚʘ) ʣʝʛʢʦ ʤʦʞʥʦ ʚʧʘʩʪʴ ʚ ʠʣʣʶʟʠʠ ʠ ʠʩʢʘʞʝʥʥʦ ʚʦʩʧʨʠʥʷʪʴ ʨʝʘʣʴʥʫʶ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ. 

ʆʩʦʙʝʥʥʦ ʵʪʦ ʚʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ ʧʨʠ ʦʙʲʷʩʥʝʥʠʠ ʠ ʧʨʦʛʥʦʟʝ ʤʥʦʛʦʧʨʠʯʠʥʥʳʭ ʠ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ, ʢʘʢ ʵʢʦʣʦʛʠʷ ʠ ʢʣʠʤʘʪ.  
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ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʥʪʝʨʝʩʝʥ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʫʯʝʥʳʤʠ ɸ. ʂʨʦʛʦʤ (1874-1949), ʉ. ɸʨʨʝʥʠʫʩʦʤ 

(1859-1927), ʌ. ʂʣʘʨʢʦʤ (1847-1931), ɺ.ʀ. ɺʝʨʥʘʜʩʢʠʤ (1863-1945) ʬʘʢʪ, ʯʪʦ ʚʦʟʨʘʩʪʘʥʠʝ ʜʦʣʠ 

ʫʛʣʝʢʠʩʣʦʪʳ ʚ ʘʪʤʦʩʬʝʨʝ ʥʘʯʘʣʦʩʴ ʝʱʝ ʩ ʩʝʨʝʜʠʥʳ XVIII  ʚʝʢʘ, ʪ.ʝ. ʟʘʜʦʣʛʦ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ 

ʚʨʝʤʝʥ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠè ʚ XIX  ʩʪʦʣʝʪʠʠ. ʊʦʛʜʘ ʚ ɸʤʝʨʠʢʝ ʠ ɽʚʨʦʧʝ 

ʩʞʠʛʘʣʠʩʴ ʤʠʣʣʠʘʨʜʳ ʪʦʥʥ ʫʛʣʷ - ʚ ʪʦ ʚʨʝʤʷ ʛʣʘʚʥʦʛʦ ʚʠʜʘ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. ɸʢʘʜʝʤʠʢ 

ɺ.ʀ. ɺʝʨʥʘʜʩʢʠʡ ʚ ʩʚʦʝʤ ʪʨʫʜʝ çʆʯʝʨʢʠ ʛʝʦʭʠʤʠʠè [8], ʧʠʩʘʣ: çéʢʦʣʠʯʝʩʪʚʦ ʫʛʦʣʴʥʦʡ ʢʠʩʣʦʪʳ 

ʚ ʪʨʦʧʦʩʬʝʨʝ ʧʦʜʚʝʨʞʝʥʦ ʥʝʧʨʝʨʳʚʥʳʤ ʢʦʣʝʙʘʥʠʷʤ, ʙʦʣʴʰʠʤ, ʯʝʤ ʢʦʣʠʯʝʩʪʚʦ ʜʨʫʛʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʝ ʛʘʟʦʚ. ʕʪʠ ʢʦʣʝʙʘʥʠʷ ʫʛʣʝʢʠʩʣʦʪʳ ʤʦʛʫʪ ʜʦʭʦʜʠʪʴ ʜʦ ʦʯʝʥʴ ʙʦʣʴʰʠʭ ʚʝʣʠʯʠʥ, 

ʦʙʳʯʥʦ ʜʝʩʷʪʢʦʚ ʧʨʦʮʝʥʪʦʚ, ʚʨʝʤʝʥʘʤʠ ʙʦʣʴʰʝ 100% éè (ʩ.201-203). ʀ ʜʘʣʝʝ ʦʥ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ 

çʢʦʣʝʙʘʥʠʷ ʚ ʩʦʜʝʨʞʘʥʠʠ CO2 ʚ ʪʝʯʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʪʁʩʷ 

ʥʝʠʟʙʝʞʥʳʤʠ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʫʛʦʣʴʥʦʡ ʢʠʩʣʦʪʳ ʚ ʘʪʤʦʩʬʝʨʝ ʥʝ ʦʩʪʘʝʪʩʷ 

ʚʧʦʣʥʝ ʫʩʪʦʡʯʠʚʳʤ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷè (ʩ. 205). ʀ ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʢʘʢ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʟʞʝ, 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʷʚʣʷʣʩʷ ʧʦʩʪʦʷʥʥʳʤ ʠ ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʶʱʠʤ, ʘ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʣʩʷ ʚʦ 

ʚʨʝʤʝʥʠ, ʢʘʢ ʚ ʩʪʦʨʦʥʫ ʝʛʦ ʨʦʩʪʘ, ʪʘʢ ʠ ʫʙʳʚʘʥʠʷ. ɽʩʣʠ ʩʨʝʜʥʝʝ ʤʥʦʛʦʣʝʪʥʝʝ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʚ 

ʘʪʤʦʩʬʝʨʝ ʦʙʳʯʥʦ ʨʘʚʥʦ 0.030%, ʪʦ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʚ 1902 ʛʦʜʫ ʜʦʩʪʠʛʘʣ 0.032% (ʧʝʨʝʩʯʝʪ ʜʘʥʥʳʭ 

ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʛʝʦʭʠʤʠʢʘ ʌ. ʂʣʘʨʢʘ 1924 ʛʦʜʘ), ʘ ʚ 1956, 1985 ʛʦʜʘʭ ʠ ʚ ʢʦʥʮʝ 80-ʭ ʛʦʜʦʚ 

ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʦ ʜʘʥʥʳʤ ʘʢʘʜʝʤʠʢʘ ɸ.ʃ. ʗʥʰʠʥʘ [9] ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʣʷʣ 0.028, 0.034 ʠ 

0.035%. ʂʘʢ ʚʠʜʥʦ, ʚʘʨʠʘʮʠʷ ʩʦʜʝʨʞʘʥʠʷ CO2 ʚ ʘʪʤʦʩʬʝʨʝ ʚ ʫʢʘʟʘʥʥʳʝ ʛʦʜʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʨʝʜʥʠʤ ʝʝ ʟʥʘʯʝʥʠʝʤ (0.030%), ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʤʠʥʫʩ 7% ʜʦ ʧʣʶʩ 17%. ʅʝʫʢʣʦʥʥʦʝ 

ʚʦʟʨʘʩʪʘʥʠʝ ʜʦʣʠ CO2 ʚ ʘʪʤʦʩʬʝʨʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ, ʥʘʯʠʥʘʷ ʩ ʩʝʨʝʜʠʥʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. ɺ 

2005 ʛʦʜʫ ʢʦʥʮʝʥʪʨʘʮʠʷ CO2 ʚ ʘʪʤʦʩʬʝʨʝ ʧʦ ʜʘʥʥʳʤ ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʫʧʧʳ ʵʢʩʧʝʨʪʦʚ ʧʦ 

ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ (ʄɻʕʀʂ) ʩʦʩʪʘʚʠʣʘ ʧʦʯʪʠ 0.038%. 

 

ʈʠʩ. 1. ɺʘʨʠʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ CO2 ʚ ʘʪʤʦʩʬʝʨʝ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ XX ʠ ʥʘʯʘʣʘ XXI  

ʚʝʢʦʚ ʧʦ ʜʘʥʥʳʤ ʌ. ʂʣʘʨʢʘ (ʉʐɸ), ɸ.ʃ. ʗʥʰʠʥʘ (ʉʉʉʈ) ʠ ʄɻʕʀʂ 

Fig. 1. Variations of atmospheric CO2 in various periods of the 20th and early 21st centuries 

according to F. Clark (USA), A.L. Yanshina (USSR) and IPCC 

 
 

ɽʱʝ ʚ ʪʦ ʚʨʝʤʷ, ʪ.ʝ. ʚ ʥʘʯʘʣʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʫʯʝʥʳʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʰʚʝʜʩʢʠʡ ʬʠʟʠʢʦ-ʭʠʤʠʢ 

ʉ. ɸʨʨʝʥʠʫʩ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʢʦʣʝʙʘʥʠʷʭ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʢʠʩʣʦʪʳ ʚ ʘʪʤʦʩʬʝʨʝ ʠ ʠʟʤʝʥʝʥʠʠ 

ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʝʝ çʪʝʨʤʠʯʝʩʢʦʡ ʧʨʦʟʨʘʯʥʦʩʪʠè ʘʪʤʦʩʬʝʨʳ (ʧʨʠʯʠʥʳ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʩʝʡʯʘʩ 

ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ, ʢʦʛʜʘ ʘʪʤʦʩʬʝʨʘ, ʩʚʦʙʦʜʥʦ ʧʨʦʧʫʩʢʘʷ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʝ ʩʦʣʥʝʯʥʦʝ 

ʠʟʣʫʯʝʥʠʝ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʟʘʪʨʫʜʥʷʝʪ ʦʪʨʘʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʪʝʧʣʦʚʳʭ ʜʣʠʥʥʦʚʦʣʥʦʚʳʭ 

ʠʥʬʨʘʢʨʘʩʥʳʭ ʠʟʣʫʯʝʥʠʡ ɿʝʤʣʠ - ɸ.ʍ.), ʧʨʝʜʧʦʣʘʛʘʣ ʥʝʢʦʪʦʨʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʘ ʠʤʝʥʥʦ 

çʧʦʚʪʦʨʥʦʝ ʧʦʷʚʣʝʥʠʝ ʣʝʜʥʠʢʦʚʳʭ ʧʝʨʠʦʜʦʚè (ʮʠʪ. ʧʦ 8, ʩ. 205). ʆʜʥʘʢʦ ɺ.ʀ. ɺʝʨʥʘʜʩʢʠʡ, 

ʚʦʟʨʘʞʘʷ ʵʪʦʤʫ, ʫʪʚʝʨʞʜʘʣ, ʯʪʦ çʧʨʠʯʠʥʳ ʵʪʦʛʦ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʩʣʦʞʥʳ ʠ ʢʦʣʝʙʘʥʠʷ ʚ ʩʦʜʝʨʞʘʥʠʠ 

ʫʛʣʝʢʠʩʣʦʪʳ ʷʚʥʦ ʥʝ ʤʦʛʫʪ ʠʭ ʦʙʲʷʩʥʠʪʴè [8, ʩ. 205]. ʆʥ ʫʢʘʟʳʚʘʣ, ʯʪʦ ʥʘ ɿʝʤʣʝ ʩʫʱʝʩʪʚʫʶʪ 

ʜʦʚʦʣʴʥʦ ʤʦʱʥʳʝ ʧʨʦʮʝʩʩʳ, ʠʜʫʱʠʝ ʩ ʧʦʛʣʦʱʝʥʠʝʤ CO2, ʝʛʦ ʫʪʠʣʠʟʘʮʠʠ ʠ ʢʦʥʩʝʨʚʘʮʠʠ. ʆʜʠʥ 

ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʨʝʜʠ ʥʠʭ ï ʵʪʦ ʧʨʦʮʝʩʩ ʬʦʪʦʩʠʥʪʝʟʘ ʥʘʟʝʤʥʳʭ ʠ ʚʦʜʥʳʭ ʟʝʣʝʥʳʭ ʨʘʩʪʝʥʠʡ, ʜʣʷ 
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ʢʦʪʦʨʳʭ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʧʠʱʝʚʳʤ ʚʝʱʝʩʪʚʦʤ ʠ ʢʦʪʦʨʳʡ çʥʝʠʟʙʝʞʥʦ ʜʦʣʞʝʥ 

ʧʦʛʣʦʱʘʪʴ ʩʦʟʜʘʚʘʝʤʫʶ ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ ʫʛʣʝʢʠʩʣʦʪʫè [8, ʩ. 205]. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ çʨʘʩʪʝʥʠʷ ɿʝʤʣʠ ʟʘ ʛʦʜ ʫʩʚʘʠʚʘʶʪ ʠʟ 

ʘʪʤʦʩʬʝʨʳ ʦʢʦʣʦ 300 ʤʠʣʣʠʘʨʜʦʚ ʪʦʥʥ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʩʚʷʟʳʚʘʶʪ 150 ʤʠʣʣʠʘʨʜʦʚ ʪʦʥʥ 

ʚʭʦʜʷʱʝʛʦ ʚ ʝʛʦ ʩʦʩʪʘʚ ʫʛʣʝʨʦʜʘ ʩ 25-ʶ ʤʠʣʣʠʘʨʜʘʤʠ ʪʦʥʥ ʚʦʜʦʨʦʜʘ (ʚʦʜʳ, ʫʩʚʦʷʝʤʦʡ ʠʟ ʧʦʯʚʳ 

ï ɸ.ʍ.) ʠ ʚʳʜʝʣʷʶʪ ʚ ʘʪʤʦʩʬʝʨʫ 400 ʤʠʣʣʠʘʨʜʦʚ ʪʦʥʥ ʢʠʩʣʦʨʦʜʘé ʇʨʠ ʵʪʦʤ ʠʟ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ é ʟʝʣʝʥʳʝ ʨʘʩʪʝʥʠʷ ʩʦʟʜʘʶʪ ʦʢʦʣʦ 380 ʤʠʣʣʠʘʨʜʦʚ ʪʦʥʥ ʙʝʣʢʦʚ, ʞʠʨʦʚ, ʫʛʣʝʚʦʜʦʚè 

(ʅʠʯʠʧʦʨʦʚʠʯ, 1987). 

ɼʨʫʛʠʤ ʥʝ ʤʝʥʝʝ ʤʦʛʫʱʝʩʪʚʝʥʥʳʤ ʧʨʠʨʦʜʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʢʦʣʠʯʝʩʪʚʘ CO2 ʷʚʣʷʶʪʩʷ, ʢʘʢ 

ʵʪʦ ʜʦʢʘʟʘʣ ʐʣʝʟʠʥʛ ʝʱʝ ʚ 1878 ʛ., ʚʦʜʳ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʠʡ ʧʠʩʘʣ: çʄʘʩʩʘ ʚʦʜʳ 

ʚ ʦʢʝʘʥʝ é ʝʩʪʴ ʤʦʱʥʳʡ ʨʝʛʫʣʷʪʦʨ ʫʛʦʣʴʥʦʡ ʢʠʩʣʦʪʳ ʚ ʙʠʦʩʬʝʨʝ. ɺʦʜʘ ʦʢʝʘʥʘ ʚʦʟʚʨʘʱʘʝʪ ʝʝ ʚ 

ʚʦʟʜʫʭ, ʢʦʛʜʘ ʫʧʨʫʛʦʩʪʴ ʧʘʨʦʚ ʫʛʦʣʴʥʦʡ ʢʠʩʣʦʪʳ ʚʦʟʜʫʭʘ ʫʤʝʥʴʰʘʝʪʩʷ, ʠ ʧʦʛʣʦʱʘʝʪ ʝʝ ʦʙʨʘʪʥʦ, 

ʢʦʛʜʘ ʵʪʘ ʫʧʨʫʛʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷè [8, ʩ. 202]. 

ʇʦʟʞʝ ʜʨʫʛʦʡ ʚʠʜʥʳʡ ʫʯʝʥʳʡ ï ʘʢʘʜʝʤʠʢ ʈɸʅ, ʪʝʧʣʦʬʠʟʠʢ ɸ.ɽ. ʐʝʡʥʜʣʠʥ ʫʪʚʝʨʞʜʘʝʪ, 

ʯʪʦ ʦʧʘʩʝʥʠʷ ʦ ʛʣʦʙʘʣʴʥʦʤ ʠʟʤʝʥʝʥʠʠ ʢʣʠʤʘʪʘ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʪʝʭʥʦʛʝʥʥʦʡ ʫʛʣʝʢʠʩʣʦʪʳ 

ʚ ʘʪʤʦʩʬʝʨʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, çʧʨʝʫʚʝʣʠʯʝʥʳ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʟʘ ʩʯʝʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʩʞʠʛʘʝʤʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʪʦʧʣʠʚʘ ʚ ʘʪʤʦʩʬʝʨʫ ʝʞʝʛʦʜʥʦ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ɽʩʣʠ ʙʳ ʚʝʩʴ ʦʥ ʦʩʪʘʚʘʣʩʷ ʪʘʤ, ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʝʛʦ ʥʘʨʘʩʪʘʣʦ ʙʳ ʜʦʩʪʘʪʦʯʥʦ 

ʙʳʩʪʨʦ. ʆʜʥʘʢʦ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʚʦʜʝ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʠ ʪʝʤ 

ʩʘʤʳʤ ʚʳʚʦʜʠʪʩʷ ʠʟ ʘʪʤʦʩʬʝʨʳé ʅʦ ʢʣʠʤʘʪ ʦʪ ʨʘʟʚʠʪʠʷ ʵʥʝʨʛʝʪʠʢʠ, ʥʘ ʤʦʡ ʚʟʛʣʷʜ, ʩʝʨʴʝʟʥʦ ʥʝ 

ʠʟʤʝʥʠʪʩʷ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʝʱʝ ʩʦʪʥʶ ʣʝʪ. ʇʦʪʦʤʫ ʯʪʦ ʪʝʧʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʘʪʤʦʩʬʝʨʫ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʝʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʟʥʦʛʦ ʨʦʜʘ ʧʦʧʫʣʷʨʥʳʭ ʩʪʘʪʴʷʭ. ɸ ʢʦʣʠʯʝʩʪʚʦ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʥʝʧʨʘʚʠʣʴʥʦ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷè [9]. 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʩʚʝʜʝʥʠʡ ʚʳʪʝʢʘʝʪ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʢʠʩʣʦʪʳ ʚ ʘʪʤʦʩʬʝʨʝ, 

ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʢʦʪʦʨʦʛʦ ʩʪʦʨʦʥʥʠʢʠ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ ʚʠʜʷʪ ʚ ʩʞʠʛʘʥʠʠ 

ʪʦʧʣʠʚʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪʨʘʥʩʧʦʨʪʝ, ʥʘ ʧʣʘʥʦʚʦʝ ʩʦʢʨʘʱʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʥʘʧʨʘʚʣʝʥ ʂʠʦʪʩʢʠʡ ʧʨʦʪʦʢʦʣ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝ ʩʦʚʩʝʤ ʘʜʝʢʚʘʪʥʳʤ, ʠ ʧʦʵʪʦʤʫ ʝʛʦ ʩʯʠʪʘʶʪ 

çʥʝʵʬʬʝʢʪʠʚʥʳʤ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʩʣʘʙʦʡ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʙʘʟʝè. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʯʝʥʳʝ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʤʥʦʛʠʝ ʠʥʳʝ (ʢʨʦʤʝ ʪʝʭʥʦʛʝʥʥʳʭ) 

ʤʘʩʰʪʘʙʥʳʝ ʧʨʠʨʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦʩʪʫʧʣʝʥʠʷ ʫʛʣʝʢʠʩʣʦʪʳ ʚ ʘʪʤʦʩʬʝʨʫ. ʉʨʝʜʠ ʥʠʭ 

ʛʨʘʥʜʠʦʟʥʳʝ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʩʚʷʟʘʥʥʳʝ ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʤʘʩʰʪʘʙʥʳʝ 

ʣʝʩʥʳʝ ʧʦʞʘʨʳ, ʛʦʨʝʥʠʝ ʪʦʨʬʷʥʠʢʦʚ, ʷʚʣʝʥʠʷ ʦʢʠʩʣʝʥʠʷ, ʛʥʠʝʥʠʷ ʠ ʙʨʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʠ ʜʘʞʝ ʦʙʳʯʥʦʝ ʜʳʭʘʥʠʝ ʞʠʚʳʭ ʩʫʱʝʩʪʚ ɿʝʤʣʠ. 

ɺ ʫʧʦʤʷʥʫʪʦʡ ʨʘʙʦʪʝ ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ [8] ʧʨʠʚʝʜʝʥʳ ʧʦʜʩʯʝʪʳ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ 

ʜʝʡʩʪʚʫʶʱʠʡ ʚʫʣʢʘʥ ʂʦʪʦʧʘʭʠ ʚ ɸʥʜʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʕʢʚʘʜʦʨʘ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʛʦʜʘ ʚʳʜʝʣʠʣ 

ʚ ʘʪʤʦʩʬʝʨʫ ʦʢʦʣʦ 2 ʤʣʥ. ʪʦʥʥ ʫʛʣʝʢʠʩʣʦʪʳ. ʄʦʞʥʦ ʧʨʠʚʝʩʪʠ ʠ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʡ ʧʨʠʤʝʨ: ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʘʤʷʪʥʦʛʦ ʤʥʦʛʠʤ ʠʟʚʝʨʞʝʥʠʷ ʦʜʥʦʛʦ ʚʫʣʢʘʥʘ ʀʩʣʘʥʜʠʠ ʚ ʘʧʨʝʣʝ-ʤʘʝ 2010 ʛʦʜʘ ʙʳʣʦ 

ʚʳʙʨʦʰʝʥʦ ʚ ʘʪʤʦʩʬʝʨʫ ʧʦ ʨʘʟʥʳʤ ʦʮʝʥʢʘʤ ʦʪ 150 ʜʦ 300 ʪʳʩʷʯ ʪʦʥʥ ʫʛʣʝʢʠʩʣʦʪʳ. ʇʦ ʵʪʦʤʫ 

ʧʦʚʦʜʫ ʚ ʧʝʯʘʪʠ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ çʟʣʦʩʯʘʩʪʥʳʡ ʠʩʣʘʥʜʩʢʠʡ ʚʫʣʢʘʥ ʚʳʙʨʦʩʠʣ ʚ ʘʪʤʦʩʬʝʨʫ ʛʦʨʘʟʜʦ 

ʙʦʣʴʰʝ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʯʝʤ ʧʨʝʜʧʠʩʘʥʦ ʚʩʝʤʠ ʂʠʦʪʩʢʠʤʠ ʧʨʦʪʦʢʦʣʘʤʠè. ɸ ʧʦʜʦʙʥʳʭ 

ʚʫʣʢʘʥʦʚ ʚ ʤʠʨʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʜʥʝ ʦʢʝʘʥʦʚ, ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʤʥʦʛʠʝ ʪʳʩʷʯʠ. 

ɺ ʩʚʷʟʠ ʩ ʥʘʣʠʯʠʝʤ ʦʪʤʝʯʝʥʥʳʭ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʂʠʦʪʩʢʠʡ ʧʨʦʪʦʢʦʣ ʙʳʣ ʥʝ 
ʩʪʦʣʴ ʧʦʧʫʣʷʨʝʥ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʤʥʦʛʠʝ ʩʪʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʉʐɸ, ʂʘʥʘʜʘ, ʂʠʪʘʡ ʚʳʰʣʠ ʠʟ 

ʥʝʛʦ. ʕʪʫ ʢʦʥʮʝʧʮʠʶ ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪ, ʧʦ ʧʦʥʷʪʥʳʤ ʧʨʠʯʠʥʘʤ, ʪʘʢʞʝ ʘʨʘʙʩʢʠʝ ʩʪʨʘʥʳ-

ʵʢʩʧʦʨʪʝʨʳ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ ï ʥʝʬʪʠ ʠ ʛʘʟʘ. 

ʇʨʠʯʠʥʦʡ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʢʝʧʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʢʦʥʮʝʧʮʠʠ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ, 

ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʦʤʠʤʦ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʥʘʙʣʶʜʝʥʠʡ ʠ ʬʘʢʪʦʚ, ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʠʟʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ, ʢʘʢ ʛʦʚʦʨʠʣʦʩʴ, 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʝʫʚʝʣʠʯʠʚʘʷ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷ, ʵʪʠʤ ʬʘʢʪʦʨʦʤ ʩʝʡʯʘʩ ʦʙʳʯʥʦ ʩʪʘʥʜʘʨʪʥʦ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʧʦʯʪʠ ʚʩʝ ʘʥʦʤʘʣʴʥʳʝ ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʨʠʨʦʜʥʳʝ ʷʚʣʝʥʠʷ, ʚʳʭʦʜʷʱʠʝ 

ʟʘ ʨʘʤʢʠ ʧʨʠʚʳʯʥʦʛʦ. ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʠʭ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʜʝʛʨʘʜʘʮʠʷ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʦʙʱʝʧʣʘʥʝʪʘʨʥʳʭ 

(ʦʨʙʠʪʘʣʴʥʳʭ) ʧʘʨʘʤʝʪʨʦʚ (ʦ ʢʦʪʦʨʳʭ ʟʥʘʣʠ ʝʱʝ ʚ ʜʨʝʚʥʦʩʪʠ) ʠ ʜʠʥʘʤʠʢʠ ʧʨʠʨʦʜʥʦʛʦ 



143 
 

ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ ʠʟ-ʟʘ ʨʦʩʪʘ ʢʦʣʠʯʝʩʪʚʘ CO2 ʚ ʘʪʤʦʩʬʝʨʝ, ʪ.ʝ. ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ, ʥʦ ʠ 

ʤʦʛʫʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʣʦʢʘʣʴʥʳʭ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʤʝʩʪʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

çʧʨʝʦʙʨʘʟʦʚʘʥʠʡè, ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ ʛʣʦʙʘʣʴʥʳʤ ʧʦʪʝʧʣʝʥʠʝʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʚ ʯʘʩʪʥʦʩʪʠ ʫʩʢʦʨʝʥʥʦʝ ʪʘʷʥʠʝ ʠ ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ 

ʧʣʦʱʘʜʠ ʣʝʜʥʠʢʦʚ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʂʠʣʠʤʘʥʜʞʘʨʦ ʚ ɺʦʩʪʦʯʥʦʡ ɸʬʨʠʢʝ 

(ʊʘʥʟʘʥʠʠ), ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1912 ʛʦʜʦʤ ʩʦʢʨʘʪʠʣʘʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 80%. 

ɸʥʛʣʠʡʩʢʠʡ ʢʣʠʤʘʪʦʣʦʛ ʖ. ʅʠʩʙʝʪʪ ʧʨʝʜʣʘʛʘʣ ʥʘʢʨʳʪʴ ʦʩʪʘʚʰʫʶʩʷ ʯʘʩʪʴ ʣʝʜʥʠʢʘ ʙʝʣʦʡ 

ʧʦʣʠʤʝʨʥʦʡ ʧʣʝʥʢʦʡ, ʯʪʦʙʳ ʦʩʪʘʥʦʚʠʪʴ ʪʘʷʥʠʝ. ʅʦ ʜʨʫʛʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʜʝʣʦ ʥʝ ʚ 

ʩʦʣʥʝʯʥʦʤ ʪʝʧʣʝ ʠ ʥʝ ʚ ʤʦʜʥʦʤ ʩʝʡʯʘʩ ʛʣʦʙʘʣʴʥʦʤ ʧʦʪʝʧʣʝʥʠʠ, ʘ ʚ ʪʦʤ, ʯʪʦ ʚʳʨʫʙʣʝʥʳ ʣʝʩʘ, 

ʨʦʩʰʠʝ ʥʘ ʩʢʣʦʥʘʭ ʵʪʦʛʦ ʤʘʩʩʠʚʘ, ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʧʣʘʥʪʘʮʠʡ ʢʦʬʝ ʠ ʙʘʥʘʥʦʚ. ʆʪ ʵʪʦʛʦ 

ʫʤʝʥʴʰʠʣʘʩʴ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚʦʢʨʫʛ ʤʘʩʩʠʚʘ ʠ ʥʘʨʘʩʪʘʥʠʝ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʝʢʨʘʪʠʣʦʩʴ 

[11]. 

ʇʦ ʩʦʦʙʱʝʥʠʶ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʣʝʪʦʤ 2018 ʛʦʜʘ ʚ ɽʚʨʦʧʝ ʫʩʪʘʥʦʚʠʣʘʩʴ 

ʥʝʦʙʳʯʥʘʷ ʞʘʨʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʀʩʧʘʥʠʠ ʠ ʇʦʨʪʫʛʘʣʠʠ ʦʥʘ ʜʦʩʪʠʛʘʣʘ 45-47 ʛʨʘʜʫʩʦʚ, ʠ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠ ʝʝ ʢʘʢ çʇʠʨʝʥʝʡʩʢʘʷ ʩʢʦʚʦʨʦʜʢʘè. ʋʯʝʥʳʝ ʦʙʲʷʩʥʷʣʠ ʝʝ ʥʝ (ʢʘʢ ʩʣʝʜʦʚʘʣʦ ʙʳ 

ʦʞʠʜʘʪʴ) ʩʣʝʜʩʪʚʠʝʤ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ, ʘ ʚʧʦʣʥʝ ʦʙʲʝʢʪʠʚʥʳʤ 

ʨʝʛʠʦʥʘʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ï ʚʪʦʨʞʝʥʠʝʤ ʛʦʨʷʯʠʭ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʠʟ ʧʫʩʪʳʥʴ ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʠ.  

ɼʨʫʛʠʝ ʧʨʠʤʝʨʳ: ʇʦ ʩʣʦʚʘʤ ʘʢʘʜʝʤʠʢʘ ʉ.ʉ. ʐʚʘʨʮʘ, ʚʦʣʞʩʢʦ-ʫʨʘʣʴʩʢʠʝ ʧʝʩʢʠ ï ʵʪʦ ʥʝ 

ʯʠʩʪʦ ʧʨʠʨʦʜʥʦʝ ʷʚʣʝʥʠʝ. ɻʜʝ-ʪʦ ʚ XII -XIV  ʚʝʢʘʭ ʤʥʦʛʦʪʳʩʷʯʥʳʝ ʩʪʘʜʘ ʢʦʯʝʚʥʠʢʦʚ-ʩʢʦʪʦʚʦʜʦʚ 

çʚʳʙʠʣʠè, ʠʟʙʦʨʦʟʜʠʣʠ ʩʪʝʧʴ ʠ ʧʨʝʚʨʘʪʠʣʠ ʝʝ ʚ ʧʫʩʪʳʥʶ [12]. ɽʱʝ ʨʘʥʴʰʝ ʦʙ ʵʪʦʤ ʠʩʪʦʨʠʯʝʩʢʦʤ 

ʥʝʛʘʪʠʚʥʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʬʘʢʪʝ (ʚʥʝ ʩʚʷʟʠ ʩ ʛʣʦʙʘʣʴʥʳʤ ʧʦʪʝʧʣʝʥʠʝʤ) ʧʠʩʘʣ ʘʢʘʜʝʤʠʢ ʃ.ʉ. 

ɹʝʨʛ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʇʨʠʨʦʜʘ ʉʉʉʈè [13]. 

ɺ ʘʥʛʣʠʡʩʢʦʤ ʞʫʨʥʘʣʝ "New Scientist" (1992, ʪ.13, ˉ1803) ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʚ ʨʦʩʪʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ ɿʝʤʣʝ çʚʠʥʦʚʘʪʳ ʚ ʦʩʥʦʚʥʦʤ ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚ ʠ ʦʧʫʩʪʳʥʠʚʘʥʠʝ, 

ʚʳʟʚʘʥʥʳʝ ʯʨʝʟʤʝʨʥʳʤ ʚʳʧʘʩʦʤ ʩʢʦʪʘ ʠ ʚʳʨʫʙʢʦʡ ʣʝʩʘ (ʤʝʥʷʶʱʝʡ ʜʠʥʘʤʠʢʫ ʫʩʚʦʝʥʠʷ CO2 

ʘʪʤʦʩʬʝʨʳ - ɸ.ʍ.). ɸʤʝʨʠʢʘʥʩʢʠʡ ʢʣʠʤʘʪʦʣʦʛ ʈʦʙʝʨʪ ɹʦʣʣʠʥʛ ʧʨʦʩʣʝʜʠʣ, ʢʘʢ ʤʝʥʷʝʪʩʷ ʢʣʠʤʘʪ ʚ 

ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ ʟʘ ʧʦʩʣʝʜʥʠʝ 90 ʣʝʪ, ʠ ʚʳʷʩʥʠʣ, ʯʪʦ ʚ ʦʧʫʩʪʳʥʝʥʥʳʭ 

ʤʝʩʪʘʭ ʧʨʠʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦ ʤʥʦʛʦ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʪʘʤ, ʛʜʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩʦʭʨʘʥʠʣʘʩʴ. 

ʉʪʘʣʦ ʙʳʪʴ, ʥʝ ʫʛʣʝʢʠʩʣʦʪʘ ʛʣʘʚʥʘʷ ʧʨʠʯʠʥʘ ʧʦʪʝʧʣʝʥʠʷéè. ʇʦʜʦʙʥʳʭ ʧʦʫʯʠʪʝʣʴʥʳʭ ʧʨʠʤʝʨʦʚ 

ʚ ʤʠʨʝ ʥʝʤʘʣʦ. 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ ʵʪʠʭ ʩʪʨʦʢ, ʥʘʙʣʶʜʘʝʤʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ, 

ʫʯʘʱʝʥʠʝ ʩʪʠʭʠʡʥʳʭ ʷʚʣʝʥʠʡ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ, ʦʩʦʙʝʥʥʦ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ, ʪʘʢʞʝ ʚ ʦʩʥʦʚʥʦʤ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʪʘʢʠʭ ʞʝ ʤʘʩʰʪʘʙʥʳʭ ʥʝʛʘʪʠʚʥʳʭ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ ʉʨʝʜʥʷʷ ɸʟʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ, ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʙʘʩʩʝʡʥʘ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ. ɹʣʘʛʦʜʘʨʷ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʵʪʦʛʦ ʙʝʩʩʪʦʯʥʦʛʦ ʚʦʜʥʦʛʦ ʙʘʩʩʝʡʥʘ ʚ 

ʮʝʥʪʨʝ ɽʚʨʘʟʠʡʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʥʘ ʧʦʣʧʫʪʠ ʚʪʦʨʞʝʥʠʷ ʚʣʘʞʥʳʭ ʩʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʠʭ 

ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʠ ʩʦʟʜʘʚʰʠʭʩʷ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠ 

ʜʠʥʘʤʠʢʠ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʰʥʳʭ ʧʦʪʦʢʦʚ, ʩʫʱʝʩʪʚʦʚʘʣʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʩʪʦʣʝʪʠʡ ʧʨʠʨʦʜʥʳʝ 

ʫʩʣʦʚʠʷ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʝ ʧʦʣʠʚʥʦʤʫ ʟʝʤʣʝʜʝʣʠʶ, ʭʣʦʧʢʦʚʦʜʩʪʚʫ, ʩʘʜʦʚʦʜʩʪʚʫ, 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʤʥʦʛʠʭ ʧʦʩʝʣʝʥʠʡ, ʛʦʨʦʜʦʚ, ʙʣʘʛʦʜʘʪʥʳʭ ʦʘʟʠʩʦʚ. 

ʈʘʚʥʠʥʥʳʝ ʟʦʥʳ ʵʪʦʛʦ ʢʨʘʷ, ʥʠʟʦʚʴʷ ʤʥʦʛʦʚʦʜʥʳʭ ʨʝʢ ɸʤʫʜʘʨʴʠ ʠ ʉʳʨʜʘʨʴʠ, ɿʝʨʘʚʰʘʥ, 
ʌʝʨʛʘʥʩʢʘʷ ʜʦʣʠʥʘ ʙʣʘʛʦʜʘʨʷ ʫʥʠʢʘʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʙʳʣʠ 

ʦʙʣʘʩʪʷʤʠ ʜʨʝʚʥʝʛʦ (ʢʘʢ ʚ ɽʛʠʧʪʝ, ʄʝʩʦʧʦʪʘʤʠʠ, ʂʠʪʘʝ) ʧʦʣʠʚʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. ʆʥʦ ʚ ʵʪʠʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʠʤʝʣʦ ʤʝʩʪʦ ʝʱʝ ʟʘ 4 ʪʳʩʷʯʠ ʣʝʪ ʜʦ ʥ.ʵ. ɺʩʝʤʫ ʤʠʨʫ ʙʳʣʦ ʠʟʚʝʩʪʥʦ ʜʨʝʚʥʝʝ, ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʝ ʤʝʞʜʫʨʝʯʴʝ ï ʄʘʚʝʨʘʥʥʘʭʨ (ʚ ʧʝʨʝʚʦʜʝ ʩ ʘʨʘʙʩʢʦʛʦ - çʪʦ, ʯʪʦ ʟʘ ʨʝʢʦʡè). ɿʜʝʩʴ, ʧʦ 

ʩʣʦʚʘʤ ʜʨʝʚʥʝʛʦ ʘʨʘʙʩʢʦʛʦ ʛʝʦʛʨʘʬʘ ʠ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʘ ɸʣʴ-ʀʩʪʘʨʭʠ (850-934), çʚ ʪʝʯʝʥʠʝ ʛʦʜʘ 

ʣʶʜʠ ʩʦʙʠʨʘʣʠ ʥʝʩʢʦʣʴʢʦ ʫʨʦʞʘʝʚè. 

ʆʜʥʘʢʦ ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ ʫʩʪʘʥʦʚʠʣʠʩʴ 

ʥʝʧʨʠʚʳʯʥʳʝ, ʘʥʦʤʘʣʴʥʳʝ ʜʣʷ ʵʪʠʭ ʤʝʩʪ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʕʪʦ 

ʯʝʨʝʜʦʚʘʥʠʝ ʣʶʪʳʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʭʦʣʦʜʦʚ ʟʠʤʦʡ, ʩʪʦʣʴ ʞʝ ʜʣʠʪʝʣʴʥʦʡ ʠʟʥʫʨʠʪʝʣʴʥʦʡ ʞʘʨʳ 

ʠ ʩʫʭʦʩʪʠ, ʩ ʥʝʦʞʠʜʘʥʥʳʤʠ ʣʠʚʥʷʤʠ, ʣʝʪʦʤ, ʥʝʫʩʪʦʡʯʠʚʳʝ ʧʦʛʦʜʥʳʝ ʷʚʣʝʥʠʷ, ʪʘʷʥʠʝ ʣʝʜʥʠʢʦʚ, 

ʯʝʨʝʜʦʚʘʥʠʝ ʤʘʣʦʚʦʜʴʷ ʠ ʟʘʩʫʭʠ, ʫʯʘʱʝʥʠʝ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ ʠ ʥʘʚʦʜʥʝʥʠʡ, ʧʳʣʴʥʳʭ ʙʫʨʴ, 
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ʥʘʰʝʩʪʚʠʷ ʩʘʨʘʥʯʠ, ʵʢʩʪʨʝʤʘʣʴʥʘʷ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʠ ʪ.ʜ., ʧʨʠʚʦʜʷʱʘʷ 

ʢ ʢʦʣʦʩʩʘʣʴʥʳʤ ʞʠʟʥʝʥʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ. ɺʩʝ ʵʪʦ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʝ ʷʚʣʷʝʪʩʷ 

ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʝʩʣʦʚʫʪʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ (ʧʦʪʝʧʣʝʥʠʷ) ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʠʤʝʶʱʠʭʩʷ ʤʘʪʝʨʠʘʣʦʚ, ʫʯʝʪʘ ʧʨʠʚʝʜʝʥʥʳʭ 

ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʘʥʘʣʦʛʠʯʥʳʭ ʬʘʢʪʦʚ ʘʚʪʦʨ, ʚ ʩʚʦʠʭ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪʘʭ [14, 15 ʠ ʜʨ], 

ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʘʥʦʤʘʣʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʪʝʥʩʠʚʥʦʝ 

ʪʘʷʥʠʝ ʣʝʜʥʠʢʦʚ ï ɻ ʪʦ, ʚ ʦʩʥʦʚʥʦʤ, ʩʣʝʜʩʪʚʠʝ ʧʦʩʪʝʧʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʫʩʳʭʘʥʠʷ 

ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ. ʆʥʦ, ʥʘʭʦʜʷʩʴ ʥʘ ʧʫʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʤʦʱʥʳʭ ʩʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʟʜʫʰʥʳʭ 

ʧʦʪʦʢʦʚ (ʮʠʢʣʦʥʦʚ) - ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚʣʘʛʠ ʨʝʛʠʦʥʘ, ʙʳʣʦ ʢʣʶʯʝʚʳʤ ʟʚʝʥʦʤ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʣʠʤʘʪʘ, ʵʢʦʣʦʛʠʠ, ʛʠʜʨʦʣʦʛʠʠ ʩʨʝʜʥʝʘʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʆʜʥʘʢʦ ʩ ʩʝʨʝʜʠʥʳ 

ʤʠʥʫʚʰʝʛʦ ʩʪʦʣʝʪʠʷ ʥʘʯʘʣʦʩʴ ʦʩʚʦʝʥʠʝ ʠ ʯʨʝʟʤʝʨʥʦ ʚʦʜʦʟʘʪʨʘʪʥʦʝ ʦʨʦʰʝʥʠʝ ʚʦʜʘʤʠ ɸʤʫʜʘʨʴʠ 

ʠ ʉʳʨʜʘʨʴʠ, ʚʧʘʜʘʶʱʠʭ ʚʝʢʘʤʠ ʚ ɸʨʘʣ, ʤʠʣʣʠʦʥʦʚ ʛʝʢʪʘʨʦʚ (ʚ 80-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ï 

ʙʦʣʝʝ 9 ʤʣʥ. ʛʘ) ʥʦʚʳʭ ʟʝʤʝʣʴ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʪʝʥ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʩʝʪʠ ʧʨʦʪʷʞʝʥʥʳʭ 

ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʩʨʝʜʥʠʭ ʠ ʥʠʞʥʠʭ ʪʝʯʝʥʠʷʭ ʫʢʘʟʘʥʥʳʭ ʨʝʢ. 

 

ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʧʣʦʱʘʜʝʡ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʉʨʝʜʥʝʡ ɸʟʠʠ ʚ XX ʚʝʢʝ 

Fig. 2. Dynamics of growth of irrigated lands in Central Asia in the XX century 

 
 

ʆʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʠʭ ʚ ʢʦʥʮʝ 90-ʭ ʛʦʜʦʚ ʜʦʩʪʠʛʘʣʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʮʠʬʨʳ ï ʦʢʦʣʦ 

200 ʪʳʩʷʯ ʢʤ - ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ɿʝʤʣʠ ʜʦ ʃʫʥʳ. ɸ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʩʦʙʳʭ 

ʚʦʜʦʩʙʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʦʨʦʰʝʥʠʝ ʚʣʘʛʦʣʶʙʠʚʳʭ ʢʫʣʴʪʫʨ ʜʦʩʪʠʛʘʣ 15-20 

ʢʫʙʦʤʝʪʨʦʚ ʥʘ ʛʝʢʪʘʨ. ɺʩʝ ʵʪʦ ʧʨʠʚʝʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʩ ʢʘʨʪʳ ʤʠʨʘ ʫʥʠʢʘʣʴʥʦʛʦ 

ʚʦ ʤʥʦʛʠʭ ʦʪʥʦʰʝʥʠʷʭ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ.  
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ʈʠʩ. 3. ɻʨʘʬʠʢ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʟʘ 1960-2002 ʛʦʜʳ (ʧʦ ʜʘʥʥʳʤ 

ɸʰʠʨʙʝʢʦʚʘ ʠ ɿʦʥʥ [16], 2003) 

Fig. 3. Diagram of reducing the level of the Aral Sea for the years 1960-2002 (according to the 

data of Ashirbekov and Zonn, 2003) 

 
 

ʇʦ ʵʪʦʤʫ ʧʦʚʦʜʫ ʥʘʫʯʥʳʝ ʩʦʪʨʫʜʥʠʢʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʋʟʙʝʢʠʩʪʘʥʘ ʪʘʢʞʝ ʧʠʰʫʪ: 

çʀʥʪʝʥʩʠʚʥʦʝ ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʟʝʤʝʣʴ ʚ ʙʘʩʩʝʡʥʝ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XX ʚʝʢʘ 

ʠ ʙʦʣʴʰʦʡ ʨʘʩʭʦʜ ʚʦʜʳ ʨʝʯʥʳʭ ʚʦʜ ʥʘ ʦʨʦʰʝʥʠʝ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʥʘʨʫʰʠʣʠ ʝʛʦ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʠ ʦʙʫʩʣʦʚʠʣʠ ʥʘʯʘʣʦ ʝʛʦ ʫʩʳʭʘʥʠʷè [17, ʩ. 21]. ʕʪʠ ʨʫʢʦʪʚʦʨʥʳʝ 

ʜʝʡʩʪʚʠʷ, ʧʨʠʚʝʜʰʠʝ ʙʫʢʚʘʣʴʥʦ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʢ ʫʩʳʭʘʥʠʶ ɸʨʘʣʘ, ʜʦʩʪʘʪʦʯʥʦ 

ʥʘʛʣʷʜʥʦ ʦʧʠʩʘʥʳ ʚ ʢʥʠʛʝ ɻ.ʀ. ʈʝʟʥʠʯʝʥʢʦ çɸʨʘʣʴʩʢʘʷ ʢʘʪʘʩʪʨʦʬʘè [18]. ʌʘʢʪ ʫʩʳʭʘʥʠʷ ʤʦʨʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʝʚʠʜʝʥ ʠ ʧʨʠʟʥʘʥ ʚʩʝʤ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʆʆʅ. 

ɻʝʥʝʨʘʣʴʥʳʡ ʩʝʢʨʝʪʘʨʴ ʵʪʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʇʘʥ ɻʠ ʄʫʥ ʚ ʭʦʜʝ ʩʚʦʝʡ 

ʦʟʥʘʢʦʤʠʪʝʣʴʥʦʡ ʧʦʝʟʜʢʠ ʧʦ ʩʨʝʜʥʝʘʟʠʘʪʩʢʦʤʫ ʨʝʛʠʦʥʫ ʚ 2010 ʛʦʜʫ, ʢʘʢ ʩʦʦʙʱʘʣʦʩʴ ʚ ʧʝʯʘʪʠ, 

çʩʚʦʠʤʠ ʛʣʘʟʘʤʠ ʫʚʠʜʝʣ ʧʫʩʪʳʥʶ, ʚʦʟʥʠʢʰʫʶ ʥʘ ʤʝʩʪʝ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ. ʆʥ ʥʘʟʚʘʣ ʝʛʦ 

ʠʩʯʝʟʥʦʚʝʥʠʝ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʩʝʨʴʝʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʪʘʩʪʨʦʬ ʤʠʨʦʚʦʛʦ ʤʘʩʰʪʘʙʘè.  

ʋʩʳʭʘʥʠʝ ɸʨʘʣʘ ʝʩʪʝʩʪʚʝʥʥʦ ʩʪʘʣʦ ʧʨʠʯʠʥʦʡ ʮʝʣʦʛʦ ʨʷʜʘ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ï 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ (ʚʢʣʶʯʘʷ ʜʝʛʨʘʜʘʮʠʶ ʠ ʪʘʷʥʠʝ ʣʝʜʥʠʢʦʚ), 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʜʘʞʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ, ʥʝ ʪʦʣʴʢʦ ʇʨʠʘʨʘʣʴʷ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʜʘʣʝʥʥʳʭ ʦʪ ʥʝʛʦ ʪʝʨʨʠʪʦʨʠʡ, ʚʢʣʶʯʘʷ ʈʝʩʧʫʙʣʠʢʫ ʊʘʜʞʠʢʠʩʪʘʥ. ʋʯʘʩʪʠʚʰʠʝʩʷ ʩʝʡʯʘʩ ʚ 

ʨʝʛʠʦʥʝ ʧʳʣʴʥʳʝ ʙʫʨʠ, ʨʘʩʩʝʠʚʘʶʱʠʝ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʤʥʦʛʠʝ ʪʦʥʥʳ ʧʳʣʠ ʚ ʩʤʝʩʠ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʩʦʣʷʤʠ ʠ ʷʜʦʭʠʤʠʢʘʪʘʤʠ ʩʦ ʜʥʘ ʚʳʩʦʭʰʝʛʦ ʤʦʨʷ. ʆʥʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ, 

ʢʘʢ ʧʫʩʪʳʥʷ ɸʨʘʣʢʫʤ ʠʣʠ ɸʢʢʫʤ (ɸʨʘʣʴʩʢʠʝ ʠʣʠ ɹʝʣʳʝ ʧʝʩʢʠ) ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ 

ʧʫʩʪʳʥʷʤʠ ʂʳʟʳʣʢʫʤ (ʂʨʘʩʥʳʝ ʧʝʩʢʠ) ʠ ʂʘʨʘ-ʂʫʤ (ʏʝʨʥʳʝ ʧʝʩʢʠ).  

ʅʘ ʩʦʩʪʦʷʚʰʝʤʩʷ ʚ 2018 ʛʦʜʫ ʟʘʩʝʜʘʥʠʠ ʉʦʚʝʪʘ ʛʣʘʚ ʛʦʩʫʜʘʨʩʪʚ - ʫʯʨʝʜʠʪʝʣʝʡ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʬʦʥʜʘ ʩʧʘʩʝʥʠʷ ɸʨʘʣʘ - ʇʨʝʟʠʜʝʥʪ ʋʟʙʝʢʠʩʪʘʥʘ ʐʘʚʢʘʪ ʄʠʨʟʠʸʝʚ ʦʪʤʝʪʠʣ: 

çéʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʫʩʫʛʫʙʣʷʶʪʩʷ. ʈʝʛʠʦʥ ʇʨʠʘʨʘʣʴʷ ʧʨʦʜʦʣʞʘʝʪ ʟʘʭʚʘʪʳʚʘʪʴ 

ʚʦʟʥʠʢʰʠʝ ʪʘʤ ʧʫʩʪʳʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʱʫʱʘʝʪʩʷ ʜʝʬʠʮʠʪ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʧʠʪɹʝʚʦʡ ʚʦʜʳ, ʜʝʛʨʘʜʘʮʠʷ ʟʝʤʝʣʴ, ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʩʝʨʴʝʟʥʳʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷè [19].  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʚʧʦʣʥʝ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʥʘʙʣʶʜʘʝʤʳʝ ʩʝʡʯʘʩ 

ʜʦʩʪʘʪʦʯʥʦ ʩʝʨʴʝʟʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʢʦʤʧʣʝʢʩ ʜʨʫʛʠʭ ʠʟʤʝʥʝʥʠʡ 

ʉʨʝʜʥʝʡ ɸʟʠʠ ʷʚʣʷʶʪʩʷ ʚʧʦʣʥʝ ʩʦʠʟʤʝʨʠʤʳʤʠ ʩʚʝʨʰʠʚʰʝʡʩʷ ʩʪʦʣʴ ʞʝ ʤʘʩʰʪʘʙʥʦʡ 

ʨʫʢʦʪʚʦʨʥʦʡ çʢʘʪʘʩʪʨʦʬʝ ʤʠʨʦʚʦʛʦ ʤʘʩʰʪʘʙʘè. ʇʨʠʨʦʜʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʝʩʩʪʨʘʩʪʥʦ ʧʦʟʚʦʣʷʝʪ 

ʣʶʜʷʤ ʩʧʦʣʥʘ ʧʦʞʠʥʘʪʴ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʧʣʦʜʳ ʩʚʦʝʡ ʥʝʜʘʣʴʥʦʚʠʜʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʦʙʣʝʤʳ ʢʣʠʤʘʪʘ ʧʣʘʥʝʪʳ ʠ ʝʝ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʥʝ 

ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʳʤʠ ʠ ʦʜʥʦʟʥʘʯʥʦ ʨʝʰʝʥʥʳʤʠ. ʊʝʤ ʙʦʣʝʝ ʦʥʠ ʷʚʥʦ ʥʝ ʦʙʫʩʣʦʚʣʝʥʳ, ʢʘʢ ʤʥʦʛʠʝ 

ʩʯʠʪʘʶʪ, ʨʦʩʪʦʤ ʪʝʭʥʦʛʝʥʥʳʭ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ, ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʫʛʣʝʢʠʩʣʦʪʳ, ʚ 

ʘʪʤʦʩʬʝʨʝ ʠʟ-ʟʘ ʩʞʠʛʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʪʦʧʣʠʚʘ. ʕʪʦʪ ʪʝʟʠʩ ʪʝʨʷʝʪ ʩʚʦʶ ʣʦʛʠʯʥʦʩʪʴ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, 
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ʯʪʦ ʦʙʲʝʤ ʧʨʠʨʦʜʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ, ʧʦʩʪʫʧʣʝʥʠʡ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʢʘʢ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ, ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʝʚʳʰʘʝʪ ʪʝʭʥʦʛʝʥʥʳʡ ʠʭ ʠʩʪʦʯʥʠʢ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʘʤ ʬʘʢʪ 

ʧʦʩʪʝʧʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʜʦʣʠ ʫʛʣʝʢʠʩʣʦʪʳ ʚ ʘʪʤʦʩʬʝʨʝ, ʩʚʷʟʘʥʥʳʡ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʩʣʘʙʣʝʥʠʝʤ ʧʦ ʨʷʜʫ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʠʭ ʬʫʥʢʮʠʡ ʧʨʠʨʦʜʥʳʭ 

ʬʘʢʪʦʨʦʚ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʤʥʦʛʠʝ ʜʦʩʪʘʪʦʯʥʦ ʩʝʨʴʝʟʥʳʝ ʵʢʦʣʦʛʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʉʨʝʜʥʝʡ ɸʟʠʠ, ʥʘʭʦʜʷʪ ʩʚʦʝ 

ʦʙʲʷʩʥʝʥʠʝ ʚʧʦʣʥʝ ʨʝʘʣʴʥʳʤ ʠ ʩʪʦʣʴ ʞʝ ʤʘʩʰʪʘʙʥʳʤ ʥʝʛʘʪʠʚʥʳʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʦ ʤʥʦʛʦʤ ʧʨʦʙʣʝʤʘʪʠʯʥʦʛʦ, ʥʦ ʯʨʝʟʤʝʨʥʦ 

ʧʦʧʫʣʷʨʠʟʦʚʘʥʥʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʠʟ-ʟʘ ʥʝʢʦʪʦʨʦʛʦ ʚʦʟʨʘʩʪʘʥʠʷ ʜʦʣʠ ʫʛʣʝʢʠʩʣʦʪʳ ʚ 

ʘʪʤʦʩʬʝʨʝ ʠ ʝʝ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ, ʪʦ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʦʪʤʝʯʝʥʥʳʝ ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʘʥʦʤʘʣʠʠ ʤʠʥʠʤʘʣʴʥʦ ʠ ʦʧʘʩʝʥʠʷ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ, ʢʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

çʧʨʝʫʚʝʣʠʯʝʥʳè. ɹʦʣʴʰʘʷ ʨʦʣʴ ʚ ʵʪʦʤ ʧʨʠʥʘʜʣʝʞʠʪ, ʦʯʝʚʠʜʥʦ, ʠʣʣʶʟʦʨʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ 

ʣʝʛʢʦʛʦ ʠ ʧʨʦʩʪʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʚʩʝʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ ʝʜʠʥʦʡ, ʩʪʘʚʰʝʡ 

ʫʞʝ ʫʥʠʚʝʨʩʘʣʴʥʦʡ, ʢʦʥʮʝʧʮʠʝʡ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ. ʀ ʵʪʦ ʚʤʝʩʪʦ ʧʦʠʩʢʦʚ ʚʦʟʤʦʞʥʦ ʙʦʣʝʝ 

ʩʣʦʞʥʳʭ ʠʭ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʠʯʠʥ. 
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àÌæÚ×ÔëÞÔ ØÌÙàÔÔ ÌÙÞÜÚÛÚÏÑÙÄ ¬ ÝÌÍÌÍÔ ÌÝÚÝÔÔ ÐÔÏÌÜÏßÙäÌÎÔÔ Ôפ×ÔØß 

éÖÚ×ÚÏÔëÔ ÙÚ׳Ôë׳Ú (ÐÌÜ ØÔÝÚ×Ô ÚÝÔ¾Ô ØÌÜÖÌÓÄ) 
 ÿöÿøüúù ìýþ, öô ïĘČ úù íú óôČð ïìĄþìùô״ ôøôô ï÷úíì÷ô Āìüó÷ץúô ðôïìüïÿùĄìîôô ô״ú÷ú úôð íì ýìíìí׳

ïìóô öìüíúù ðìü ìþøúýĀñüì óôøùô ôýþôĀúðìô óôČðô ýĘóôĄîúüôô úüïìùôöôô þìíôô ðìü ðÿùČ îúíìýþì øñíúĄìð. 
Îì÷ñ ץôýøô ðôïìüô ú÷ôøúù øñĄÿøúüìùð, öô úôðô ýìíìíô úù ô÷ø ״ú÷ú ìùôץ ïÿĀþì ùìøñþìîúùìð îì úù Āìüó ״ú÷ú 
ûÿüüì ôýíúþ ùìïìĄþììýþ. Ô÷úîì íìü úù ðìü ðÿùČ ðôïìüïÿùô״úô ôץ÷ôøôĊ ĉöú÷úïôô óôČðñ øìîĔÿðìùð, öô úù״úüú 

íú ýìíìí״úô øì״ì÷÷Ē îì íú þìĆýôüô îì þìסõôüúþô þìíôìþ ìó úùôíô øìüðÿø øìĆùôðúð øñĄìîìùð. Ôùăÿùôù 

ðôïìüïÿùô״úô סìõüôøÿėìüüìüôô ĉöú÷úïôĊ ôץ÷ôøôô ÚýôČô ØìüöìóĒ ìó úù Ĕÿø÷ì Þúôöôýþúù íú þìùìóóÿ÷ îì 

āÿĄöĄìîôô íì״üô Ìüì÷ íú ýìíìí״úô ìó ״ìð óôČð îì ôýüúĀöúüúùì ôýþôĀúðì ùìøÿðìùô úí״úô ÌøÿðìüČĊ 
ÝôüðìüČ ðìü øìîüôðô úíČüôô ״ìóúü״ú ïñöþìü óìøôù״úô ùìî îúíìýþì øñíúĄìð. 

Öì÷ôðîúòìĕú: þìĎõôüČíôô ôė÷ôø, ĉöú÷úïôċ, úíāñóĒ, āÿĄöĒ, ðÿúöýôðô öìüíúù, þìĆýôüô ûìüùôöĒ, 
āÿĄöĄìîôô Ìüì÷, úíČüĒ, úíĄúüöÿùĒ. 

 

ʅɽɻɸʊʀɺʅɸʗ ɸʅʊʈʆʇʆɻɽʅʅɸʗ ɼɽʗʊɽʃʔʅʆʉʊʔ ï ɻʃɸɺʅɸʗ ʇʈʀʏʀʅɸ ʕʂʆʃʆɻʆ-

ʂʃʀʄɸʊʀʏɽʉʂʀʍ ɸʅʆʄɸʃʀʁ ʈɽɻʀʆʅʆɺ (ʅɸ ʇʈʀʄɽʈɽ ʎɽʅʊʈɸʃʔʅʆʁ ɸɿʀʀ) 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʠʯʠʥ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ (ʧʦʪʝʧʣʝʥʠʷ) ʢʣʠʤʘʪʘ ʧʦʧʫʣʷʨʥʘ ʢʦʥʮʝʧʮʠʷ 

ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʚ ʘʪʤʦʩʬʝʨʝ ʠ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ ʠʟ-ʟʘ ʚʩʝʚʦʟʨʘʩʪʘʶʱʝʛʦ ʩʞʠʛʘʥʠʷ ʚ 

ʤʠʨʝ ʧʨʠʨʦʜʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʪʦʧʣʠʚʘ. ʆʜʥʘʢʦ ʥʝʤʘʣʦ ʫʯʝʥʳʭ ʩʯʠʪʘʶʪ, ʯʪʦ ʦ ʧʨʠʯʠʥʘʭ ʦʪʤʝʯʝʥʥʳʭ ʷʚʣʝʥʠʡ 

ʥʘʫʢʘ ʧʦʢʘ ʥʝ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦʜʥʦʟʥʘʯʥʦ. ʇʦʵʪʦʤʫ ʦʪʤʝʯʝʥʥʫʶ ʢʦʥʮʝʧʮʠʶ ʦʥʠ ʩʯʠʪʘʶʪ ʣʠʰʴ ʥʝ ʚʧʦʣʥʝ 

ʜʦʢʘʟʘʥʥʦʡ ʛʠʧʦʪʝʟʦʡ. ʂ ʪʦʤʫ ʞʝ ʚ ʤʠʨʝ ʥʝʤʘʣʦ ʬʘʢʪʦʚ, ʢʦʛʜʘ ʤʥʦʛʠʝ ʥʝʛʘʪʠʚʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʦʙʲʷʩʥʷʶʪʩʷ ʤʝʩʪʥʳʤʠ ʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʧʨʠʨʦʜʫ. ʂ ʠʭ 

ʯʠʩʣʫ ʦʪʥʦʩʷʪʩʷ ʠ ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ ʧʦʩʣʝʜʥʠʭ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʚ ʩʨʝʜʥʝʘʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ, 

ʚʢʣʶʯʘʷ ʊʘʜʞʠʢʠʩʪʘʥ. ʆʥʠ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʩʚʷʟʘʥʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʜʝʛʨʘʜʘʮʠʝʡ ʠ ʬʘʢʪʠʯʝʩʢʠʤ ʫʩʳʭʘʥʠʝʤ 

ʙʝʩʩʪʦʯʥʦʛʦ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ, ʚʳʟʚʘʥʥʳʤʠ ʠʥʪʝʥʩʠʚʥʳʤ ʟʘʙʦʨʦʤ ʚʦʜ ʠʟ ʧʠʪʘʶʱʠʭ ʝʛʦ ʨʝʢ ɸʤʫʜʘʨʴʠ ʠ ʉʳʨʜʘʨʴʠ 

ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʳʤ ʦʨʦʰʝʥʠʝʤ ʤʠʣʣʠʦʥʦʚ ʛʝʢʪʘʨʦʚ ʚʥʦʚʴ ʦʩʚʦʝʥʥʳʭ ʟʝʤʝʣʴ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʵʢʦʣʦʛʠʷ, ʥʘʚʦʜʥʝʥʠʝ, ʟʘʩʫʭʘ, ʜʚʫʦʢʠʩʴ ʫʛʣʝʨʦʜʘ, ʧʘʨʥʠʢʦʚʳʡ 

ʵʬʬʝʢʪ, ʘʪʤʦʩʬʝʨʘ, ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ, ʫʩʳʭʘʥʠʝ ɸʨʘʣʘ, ʦʨʦʰʝʥʠʝ, ʠʨʨʠʛʘʮʠʷ. 

NEGATIVE ANTHROPOGENIC ACTIVITY ï THE MAIN CAUSE OF THE ECOLOGICAL AND CLIMATIC 

ANOMALIES OF THE REGIONS (ON THE EXAMPLE OF CENTRAL ASIA)  

Nowadays, with respect to the causes of global climate change (warming), the concept of increasing the amount of 

carbon dioxide in the atmosphere and the greenhouse effect due to burning fossil fuels in the world is popular. However, 

many scientists believe that science cannot yet speak unequivocally about the causes of these phenomena. Therefore, they 

consider this concept to be only a not completely proved hypothesis.  

In addition, there are a lot of facts in the world when many negative climate and environmental changes are explained 

by local and regional causes and the anthropogenic impact on nature. These include the environmental and climatic anomalies 

of the past few decades in the Central Asian region, including Tajikistan.  

According to the author, they are associated primarily with the degradation and actual drying up of the inland Aral 

Sea, caused by the intensive water intake from the Amudarya and Syrdarya rivers that feed the sea and the irrational irrigation 

of millions hectares of newly developed lands. 

Key words: climate change, ecology, flood, drought, carbon dioxide, greenhouse effect, atmosphere, global warming, 

Aral shrinkage, irrigation, irrigation. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʝ: ʍʘʩʘʥʦʚ ɸʙʜʫʨʘʭʠʤ ʍʘʩʘʥʦʚʠʯ ï ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʜʦʢʪʦʨ ʛʝʦʣʦʛʦ-
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ʅɸʇʈʗɾɽʅʀʗ ɺ ɻʈʋʅʊʆɺʆʄ ʄɸʉʉʀɺɽ ɺ ʉʆʉʊʆʗʅʀʀ ʇʆʂʆʗ ʀ ʇʈʀ 

ʉɽʁʉʄʀʏɽʉʂʀʍ ɺʆɿɼɽʁʉʊɺʀʗʍ 

 

ʈʫʟʠʝʚ ɸ.ʈ. 

ʊʘʜʞʠʢʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ʉ. ʆʩʠʤʠ 

 

1. ʂʦʤʧʦʥʝʥʪʳ ʥʘʧʨʷʞʝʥʠʡ. ɻʦʨʥʳʝ ʧʦʨʦʜʳʚ ʤʘʩʩʠʚʝ ʚʩʝʛʜʘ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ (ʥʘʧʨʷʞʝʥʠʡ) ʠ ʠʩʧʳʪʳʚʘʶʪ ʚʩʝʩʪʦʨʦʥʥʝʝ ʩʞʘʪʠʝ (ʨʠʩ.1). ʕʪʠ ʥʘʧʨʷʞʝʥʠʷ 

mailto:prof_hasanov@mail.ru
mailto:prof_hasanov@mail.ru


148 
 

ʜʝʣʷʪʩʷ ʥʘ ʥʦʨʤʘʣʴʥʳʝ, ʜʝʡʩʪʚʫʶʱʠʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢʘʞʜʦʡ ʧʣʦʱʘʜʢʝ, ʠ ʢʘʩʘʪʝʣʴʥʳʝ 

(ʩʜʚʠʛʘʶʱʠʝ), ʜʝʡʩʪʚʫʶʱʠʝ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʦʱʘʜʢʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʚ 

ʤʘʩʩʠʚʝ ʥʘʭʦʜʷʪʩʷ ʚ ʦʙʲʝʤʥʦʤ ʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʠ (ʚ 

ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ) ʤʘʩʩʠʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʚʥʦʚʝʩʥʦʤ ʧʨʠʨʦʜʥʦʤ ʥʘʧʨʷʞʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ.  

ʈʠʩ.1. ʉʭʝʤʘ ʦʙʲʝʤʥʦʛʦ ʩʞʘʪʠʷ 

 

ʈʠʩ.1. ʉʭʝʤʘ ʦʙʲʝʤʥʦʛʦ ʩʞʘʪʠʷ     ʈʠʩ.2. ʂʦʤʧʦʥʝʥʪʳ ʥʘʧʨʷʞʝʥʠʡ 

Fig.1. Volume Compression Scheme  Fig.2. Stress components 
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Ɑ˟

Ɑ● Ⱳ◐● Ⱳ◑●
Ⱳ●◐ Ɑ◐ Ⱳ◑◐
Ⱳ●◑ Ⱳ◐◑ Ɑ◑

     (1) 

ɺ ʩʠʣʫ ʟʘʢʦʥʘ ʧʘʨʥʦʩʪʠ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠʤʝʝʤ: Űʭʫ=Űʫʭ; Űʭz=Űzʭ; Űʫz=Űzʫ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʩʪʘʝʪʩʷ ʰʝʩʪʴ ʢʦʤʧʦʥʝʥʪ, ʪ.ʝ. ůʭ, ůʫ, ůz, Űʭʫ, Űʭz, Űʫz .  

ɽʩʣʠ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʧʣʦʱʘʜʢʠ (ʵʣʝʤʝʥʪʘʨʥʳʡ ʦʙʲʝʤ) ʥʘʭʦʜʪ̫ʩʷ ʧʦ 

ʮʝʥʪʨʘʣʴʥʦʡ ʦʩʠ, ʪʘʢʠʝ ʧʣʦʱʘʜʢʠ ʥʘʟʳʚʘʶʪʩʷ ʛʣʘʚʥʳʤʠ, ʘ ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʥʠʭ ʥʦʨʤʘʣʴʥʳʝ 

ʥʘʧʨʷʞʝʥʠʷ ʙʫʜʫʪ ʛʣʘʚʥʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ. ʅʘ ʛʣʘʚʥʳʭ ʧʣʦʱʘʜʢʘʭ ʢʘʩʘʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ 

ʦʪʩʫʪʩʪʚʫʶʪ.  

ʊʝʥʟʦʨ ʥʘʧʨʷʞʝʥʠʡ ʚ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʷʭ ʙʫʜʝʪ ʩʠʤʤʝʪʨʠʯʥʳʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʘʚʥʦʡ 

ʜʠʘʛʦʥʘʣʠ. 

Ɑ˟

Ɑ●
Ɑ◐

Ɑ◑

      (2) 

2. ʇʨʠʨʦʜʥʳʝ ʥʘʧʨʷʞʝʥʠʷ. ʄʘʩʩʠʚʳ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚʩʝʛʜʘ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʚʥʦʚʝʩʥʦʤ 

ʧʨʠʨʦʜʥʦʤ ʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʨʠʨʦʜʥʦʝ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ï ʵʪʦ ʥʘʧʨʷʞʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʠʣ ʠ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʛʨʘʜʠʝʥʪʦʚ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʧʦʨʦʜ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʛʣʫʙʠʥʝ ʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʚʳʨʘʞʝʥʠʶ  

ůz= ɔÅH ,                                                      (3) 

ʛʜʝ ʅ   ֕ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʛʣʫʙʠʥʘ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ, ʤ; 

ɔ  ֕ʫʜʝʣʴʥʳʡ ʚʝʩ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʢʅ/ʤ3. 

ʅʘʧʨʷʞʝʥʠʷ, ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ůʭ, ůʫ), ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʥʳʤʠ 

ʦʪ ůz ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʧʨʫʛʠʤʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦʨʦʜ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʛʣʫʙʠʥʝ. ʅʘʧʨʷʞʝʥʠʷ ůʭ ʠ ůʫ ʚʩʝʛʜʘ ʦʨʪʦʛʦʥʘʣʴʥʳ ʢ ʥʘʧʨʷʞʝʥʠʶ ůz. ɹʦʢʦʚʳʝ ʥʘʧʨʷʞʝʥʠʷ ůʭ ʠ ůʫ 
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ʚ ʦʜʥʦʨʦʜʥʦʤ ʠ ʠʟʦʪʨʦʧʥʦʤ ʛʦʨʥʦʤ ʤʘʩʩʠʚʝ ʧʨʠʥʠʤʘʶʪʩʷ ʨʘʚʥʳʤʠ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

ʟʘʚʠʩʠʤʦʩʪʠ 

ůʭ = ůʫ = ɛ ůz = ɛÅɔÅH    (4) 

ʛʜʝ ɛ ֕ʢʦʵʬʬʠʮʠʝʥʪ ʙʦʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ (ʠʣʠ ʙʦʢʦʚʦʛʦ ʨʘʩʧʦʨʘ), ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ ʠ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʜʠʩʧʝʨʩʥʳʭ ʛʨʫʥʪʦʚ.  

ʀʟ ʬʦʨʤʫʣʳ (4) ʩʣʝʜʫʝʪ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʙʦʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ (ʨʘʩʧʦʨʘ) ɛ ʝʩʪʴʦʪʥʦʰʝʥʠʝ 

ʙʦʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʢ ʚʝʨʪʠʢʘʣʴʥʦʤʫ, ʪ.ʝ.  

ɛ =ůʭ(ůʫ) / ůz = ů2 (ů3) /ů1 . 

ʂʦʵʬʬʠʮʠʝʥʪ ʙʦʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ɛ = ɜ / (1-ɜ) ,    (5) 

ɜ   ֕ ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ (ʢʦʵʬʬʠʮʠʝʥʪ ʙʦʢʦʚʦʛʦ ʨʘʩʰʠʨʝʥʠʷ).  

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʇʫʘʩʩʦʥʘ ʜʣʷ ʥʝʢʦʪʦʨʳʭ 

ʚʠʜʦʚ ʩʢʘʣʴʥʳʭ ʠ ʧʦʣʫʩʢʘʣʴʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ. 

ʊʘʙʣʠʮʘ 1 
ʇʦʨʦʜʘ ʂʦʵʬʬʠʮʠʝʥʪ ɜ  ʇʦʨʦʜʘ ʂʦʵʬʬʠʮʠʝʥʪ ɜ 

ʀʟʚʝʩʪʥʷʢʠ 0,16 ï 0,32 ɻʨʘʥʠʪʳ 0,04 ï 0,27 

ɼʦʣʦʤʠʪʳ 0,18 ï 0,30 ɸʥʜʝʟʠʪʳ 0,16 ï 0,18 

ʄʨʘʤʦʨʳ 0,10 ï 0,28 ɼʠʦʨʠʪʳ 0,22 ï 0,32 

ʇʝʩʯʘʥʠʢʠ 0,06 ï 0,29 ɹʘʟʘʣʴʪʳ 0,22 ï 0,38 

ʉʣʘʥʮʳ 0,04 ï 0,12 ɼʠʘʙʘʟʳ 0,10 ï 0,28 

ʌʠʣʣʠʪʳ 0,06 ï 0,09 ɻʘʙʙʨʦ 0,11 ï 0,25 

ɻʥʝʡʩʳ 0,03 ï 0,15 ɼʫʥʠʪʳ 0,27 ï 0,40 

 

ɽʩʣʠ ʛʦʨʥʳʡ ʤʘʩʩʠʚ ʩʣʦʞʝʥ ʜʠʩʧʝʨʩʥʳʤʠ ʛʨʫʥʪʘʤʠ (ʩʳʧʫʯʘʷ ʩʨʝʜʘ), ʢʦʵʬʬʠʮʠʝʥʪ 

ʙʦʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ɛ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ű. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʵʬʬʠʮʠʝʥʪ 

ʙʦʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ  

ɛ = tg2(450 - 0,5ű),    (6) 

ʛʜʝ ű - ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʩʳʧʫʯʝʛʦ ʤʘʩʩʠʚʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʫʯʝʪʦʤ ʚʳʨʘʞʝʥʠʷ (3)ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ (ʙʦʢʦʚʳʝ) ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʩʣʫʯʘʷ 

ʩʳʧʫʯʝʛʦ ʤʘʩʩʠʚʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ 

ůʭ = ůʫ = ɔÅHÅtg2(450 - 0,5ű).   (7) 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʇʫʘʩʩʦʥʘɜ ʠ ʙʦʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ɛ ʜʣʷ 

ʜʠʩʧʝʨʩʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ (ʛʨʫʥʪʦʚ) ʧʦ ʉʅʠʇ 2.02.01-83ïçʆʩʥʦʚʘʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡè. 

ʊʘʙʣʠʮʘ 2 
ɻʨʫʥʪʳ ʂʦʵʬʬʠʮʠʝʥʪ ɜ ʂʦʵʬʬʠʮʠʝʥʪ ɛ 

ʂʨʫʧʥʦʦʙʣʦʤʦʯʥʳʝ 

ʇʝʩʢʠ ʠ ʩʫʧʝʩʠ 

ʉʫʛʣʠʥʢʠ 

ɻʣʠʥʳ  

0,27 

0,30 

0,35 

0,42 

0,37 

0,43 

0,54 

0,72 

 

ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ůʭ ʠ ůʫ ʧʦ ʩʚʦʠʤ ʟʥʘʯʝʥʠʷʤ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ůz. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ɜ = 0,25 ʥʘʧʨʷʞʝʥʠʷ ůʭ ʠ ůʫ ʚ 

ʫʧʨʫʛʦʤ ʤʘʩʩʠʚʝ (ʤʘʩʩʠʚ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ) ʙʫʜʫʪ ʚ 3 ʨʘʟʘ ʤʝʥʴʰʝ ʥʘʧʨʷʞʝʥʠʷ ůz. ɺ ʩʳʧʫʯʝʤ ʞʝ 

ʤʘʩʩʠʚʝ ʧʨʠ ʫʛʣʝ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ű = 42 õ 450 ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ůʭ ʠ ůʫ ʚ 5-6 ʨʘʟ 

ʤʝʥʴʰʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ůz. 

ʉʨʘʚʥʠʚʘʷ ʥʘʧʨʷʞʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʩʳʧʫʯʝʛʦ ʠ ʫʧʨʫʛʦʛʦ ʤʘʩʩʠʚʘ, ʚʠʜʠʤ, ʯʪʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʨʘʩʧʦʨ ʚ ʩʳʧʫʯʝʡ ʩʨʝʜʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʚʠʩʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʢʫʩʢʦʚ ʧʦʨʦʜʳ ʟʘ 

ʩʯʝʪ ʪʨʝʥʠʷ ʠ ʟʘʮʝʧʣʝʥʠʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɿʘʚʠʩʘʥʠʝ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 

ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʩ ʢʫʩʢʘ (ʤʘʩʩʠʚʘ) ʥʝ ʧʨʝʚʳʩʠʪ ʩʠʣʫ ʪʨʝʥʠʷ ʤʝʞʜʫ ʩʤʝʞʥʳʤʠ ʢʫʩʢʘʤʠ.  

3. ʉʝʡʩʤʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ. ʇʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʠ ʚ ʤʘʩʩʠʚʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʫʧʨʫʛʠʝ 

ʚʦʣʥʳ: 

- ʧʨʦʜʦʣʴʥʳʝ ï ʚʦʣʥʳ ʩʞʘʪʠʷ-ʨʘʩʪʷʞʝʥʠʷ ʨ, 

- ʧʦʧʝʨʝʯʥʳʝ ï ʚʦʣʥʳ ʩʜʚʠʛʘ s, 

ʉʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʠʭ ʚʦʣʥ ʨʘʟʥʳʝ ʠ ʦʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ 
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VP =
Ἧ˒

♬
ȟ  (8)  

VS =
Ἧ˒

♬
 Vp  ,  (9) 

ʛʜʝ g   ֕ ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʪʝʣʘ.  

ɼʠʥʘʤʠʯʝʩʢʦʝ ʧʦʣʝ ʥʘʧʨʷʞʝʥʠʡ ʚ ʤʘʩʩʠʚʝ ʟʘʤʝʥʷʝʪʩʷ ʵʢʚʠʚʘʣʝʥʪʥʳʤ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʤ, 

ʚʳʟʳʚʘʝʤʳʤ ʜʝʡʩʪʚʠʝʤ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʦʨʤʘʣʴʥʳʭ ʠ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʚʳʨʘʞʝʥʠʷʤʠ 

ůmax. min = Ñ (ɸʂ1ɔ VP ʊ0 ʂh) / 2ˊ = Ñ P ,(10) 

Űmax. min = Ñ (ɸʂ1ɔ VSʊ0ʂh) / 2́  = Ñ S ,(11) 

ʛʜʝ A֕ ʢʦʵʬʬʠʮʠʝʥʪ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʫʩʢʦʨʝʥʠʷ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʧʨʠʥʠʤʘʶʪʩʷ 0,1; 0,2; 0,4 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʨʘʩʯʝʪʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ 7, 8, 9 ʙʘʣʣʦʚ; ʂ1  ֕ ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ 

ʜʦʧʫʩʢʘʝʤʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʦʙʜʝʣʦʢ ʪʦʥʥʝʣʝʡ (ʂ1 = 0,25); ʊ0  ֕ ʧʨʝʦʙʣʘʜʘʶʱʠʡ ʧʝʨʠʦʜ 

ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʯʘʩʪʠʮ ʧʦʨʦʜʳ (ʩ), ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʜʘʥʥʳʤ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʧʨʠ ʠʭ ʦʪʩʫʪʩʪʚʠʠ ʧʨʠʥʠʤʘʝʤʳʡ ʨʘʚʥʳʤ 0,5 ʩ; ʂh ֕ ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ 

ʛʣʫʙʠʥʫ ʟʘʣʦʞʝʥʠʷ ʩʦʦʨʫʞʝʥʠʡ: 

ʂh = 1 - 0,005 ʅ    ʧʨʠ ʅÒ 100 ʤ 

ʂh = 0,5   ʧʨʠ ʅ > 100 ʤ. 

ʇʨʦʠʟʚʝʜʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ɸʂ1 ʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʩʝʡʩʤʠʯʥʦʩʪʠ kc. 

ʇʨʠʤʝʨ. ʇʨʦʠʟʚʝʩʪʠ ʨʘʩʯʝʪ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʠ ʩʠʣʦʡ 9 ʙʘʣʣʦʚ 

ʠ ʊ0=0,5 ʩ ʚ ʤʘʩʩʠʚʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʢʦʵʬʬʠʮʠʝʥʪ ʢʨʝʧʦʩʪʠ 

f=15; ʫʜʝʣʴʥʳʡ ʚʝʩ ɔ =27 ʢʅ/ʤ3; ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ ɽ=42000 ʄʇʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ ɜ= 

0,22. 

ʈʝʰʝʥʠʝ: ʇʦ ʬʦʨʤʫʣʘʤ (8) ʠ (9) ʦʧʨʝʜʝʣʠʤ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʦʜʦʣʴʥʳʭ ʠ 

ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ: 

VP =
Ɇ Ɇȟ

ȟ

ȟ

ȟ Ɇȟ
  ̍Ⱦ̒ ȟ 

VS = Vp  
ȟ

ȟ
 = 2503 ʤ/ʩ. 

ɼʘʣʝʝ, ʧʦ ʬʦʨʤʫʣʘʤ (10) ʠ (11) ʦʧʨʝʜʝʣʠʤ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʠ 

ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʠ 9-ʙʘʣʣʦʚ ʠ ʊ0= 0,5ʩ, ʦʙʦʟʥʘʯʘʷ ůʭʈ=ůmax; ůʫʈ=ɛ 

Åůmax; ŰʭʫS=Űmax. ʇʨʠʥʠʤʘʷ ʜʣʷ 9-ʙʘʣʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ɸ=0,4; ʂ1 =0,25; ɸʂ1 = 0,1; ʂh=1, ʧʦ 

ʬʦʨʤʫʣʘʤ (10) ʠ (11) ʧʦʣʫʯʠʤ 

ůʭʈ = ůmax = (0,1Å0,027Å 4172Å 0,5Å1) / 2Å3,14 =0,9 ʄʇʘ , 

ůʫʈ =ɛ Åůmax = 0,22 / (1-0,22) Å 0,9 =0,15 ʄʇʘ , 

ŰʭʫS=(ɸʂ1ɔ VS ʊ0 ʂh) / 2ˊ = 0,1Å0,027Å2503Å0,5Å1 / 2Å3,14 =0,54 ʄʧʘ. 

ɼʘʣʝʝ, ʦʧʨʝʜʝʣʠʤ ʛʣʘʚʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʤʘʩʩʠʚʝ ʠ ʠʭ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ (ʫʛʦʣ ɗ) ʧʦ ʬʦʨʤʫʣʘʤ 

ů1 = (ůʭ+ ůʫ) / 2 +
 ̖ɀ ̔

̖ ̔ȟ 

ů2 = (ůʭ+ ůʫ) / 2 -
 ̖ɀ ̔

̖ ̔ȟ 

ʋʛʦʣ ʥʘʢʣʦʥʘ ʥʘʧʨʷʞʝʥʠʡ ů1 ʠ ů2 ʢ ʦʩʷʤ ʭ ʠ ʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

tg 2ɗ = 
̖̔

̖ ̔
 ;  

ů1 = (0,9+ 0,15) / 2 +
ȟ ȟ

 ȟ ȟ ȟ ȟ ˙˜ȟ́  

ů2 = (0,9+ 0,15) / 2 -
ȟ ȟ

ȟ ȟ ȟ ȟ ˙˜ȟ́  

tg2ɗ = 
Ⱳ̖ ̔

̖ ̔
 = 

Ɇȟ

ȟ ȟ
 = 1,44 ,2ɗ = 550,ɗ = 27,50. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʡʩʤʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʷʤ ʭ ʠ ʫ ʜʝʡʩʪʚʫʶʪ ʧʦʜ ʫʛʣʦʤ 

ɗ= 27,50. 
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ɺʆɿɼɽʁʉʊɺʀʗʍ 
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GROUND STRAINS IN THE STATE OF REST AND  UNDER SEISMIC IMPACT  

The article in the general form shows the stresses acting in the rock mass and their tensor representation, as well as 

the digital example shows the stress calculations in the rock mass under the actionown weight and seismic effects. 
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ʋɼʂ 556 

ʀʅɾɽʅɽʈʅʆ-ɻɽʆʃʆɻʀʏɽʉʂɸʗ ʆʎɽʅʂɸ ʀ ʊʀʇʀɿɸʎʀʗ ɻɽʆʈʀʉʂʆɺ? 

ʉɺʗɿɸʅʅʓʍ ʉ ʕʂɿʆɻɽʆɼʀʅɸʄʀʏɽʉʂʀʄʀ ʇʈʆʎɽʉʉɸʄʀ ɺ ɹɸʉʉɽʁʅɽ ʈɽʂʀ 

ɿɽʈɸɺʐɸʅ 

 

ʂʘʨʠʤʦʚ ɸ.ɸ., ɸʥʜʘʤʦʚ ʈ.ʐ., ɸʩʣʘʤʦʚ ɹ. ʈ., ʅʘʟʘʨʦʚ ɼʞ.ʆ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʧʦʜʨʘʡʦʥʦʚ ɿʝʨʘʚʰʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʠʛʨʘʶʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ. ʆʥʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʡ ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʠ 

ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ʉʨʝʜʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ: 

-ʦʪʣʦʞʝʥʠʷ ʩʢʣʦʥʦʚ ʠ ʚʦʜʦʨʘʟʜʝʣʦʚ; 

-ʦʪʣʦʞʝʥʠʷ ʣʝʜʥʠʢʦʚ; 

-ʦʪʣʦʞʝʥʠʷ ʨʝʯʥʳʭ ʜʦʣʠʥ ʠ ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ. 

ʆʪʣʦʞʝʥʠʷ ʩʢʣʦʥʦʚ ʠ ʚʦʜʦʨʘʟʜʝʣʦʚ ʧʦʣʴʟʫʶʪʩʷ ʩʨʝʜʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘʠʙʦʣʝʝ 

ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ. ʕʪʠ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʝʣʶʚʠʘʣʴʥʳʤʠ, ʜʝʣʶʚʠʘʣʴʥʦï

ʵʣʶʚʠʘʣʴʥʳʤʠ, ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ, ʜʝʣʶʚʠʘʣʴʥʦ-ʩʦʣʠʬʣʶʢʮʠʘʣʴʥʥʳʤʠ, 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ, ʜʝʣʶʚʠʘʣʴʥʦ-ʦʩʳʧʥʳʤʠ ʥʘʢʦʧʣʝʥʠʷʤʠ [1]. 

ɺ ʜʝʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚʳʜʝʣʷʶʪʩʷ ʚʦʟʨʘʩʪʥʳʝ ʛʝʥʝʨʘʮʠʠ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ, 

ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʠ ʥʝʨʘʩʯʣʝʥʝʥʥʦʛʦ ʩʨʝʜʥʝ- ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ.  

mailto:ruziev51@mail.ru
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ʉʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʟʚʠʪ ʚ ɿʝʨʘʚʰʘʥʩʢʦʤ ʠ ʊʫʨʢʝʩʪʘʥʩʢʦʤ 

ʭʨʝʙʪʘʭ (ʨʫʯʴʝʚ ʐʠʥʛʘʢ, ʆʡʙʝʜʘʤ, ʈʦʯ, ʄʘʡʢʘʪʪʘ) ʠ ʧʨʝʨʳʚʠʩʪʳʤ ʯʝʭʣʦʤ ʧʦʢʨʳʚʘʝʪ ʵʪʠ 

ʚʦʜʦʨʘʟʜʝʣ.r  

ɺʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʧʦʣʝʡ ʚ 

ʙʘʩʩʝʡʥʘʭ ʨʫʯʴʝʚ ɺʘʰʘʥ ï ʈʠʚʘʪ ʠ ʊʘʢʬʦʥ. 

ʇʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʪʥʝʩʝʥʳ ʢ ʪʠʧʫ ʨʳʭʣʳʭ, ʩʚʷʟʥʳʭ ʩ ʧʣʘʩʪʠʯʥʳʤʠ ʧʦʨʦʜʘʤʠ ʠ ʢ ʛʨʫʧʧʝ 

ʩʨʝʜʥʝʨʘʟʤʳʚʘʝʤʳʭ ʧʦʨʦʜ. ɼʝʣʶʚʠʘʣʴʥʦ-ʵʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʧʨʠʫʨʦʯʝʥʥʦʩʪʴʶ ʢ ʚʦʜʦʨʘʟʜʝʣʘʤ ʚ ʙʘʩʩʝʡʥʘʭ ʨʫʯʴʝʚ ʃʷʥʛʘʨ, ʊʘʢʦʙ, ɺʘʰʘʥ, ʈʠʚʘʪ, ɻʘʨʠʙʘʢ, ʈʦʯ, 

ɸʤʘʥʜʘʨʘ ʠ ʜʨ. ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʜʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʝʥʝʨʘʮʠʝʡ ï ʥʝʨʘʩʯʣʝʥʝʥʥʦʡ 

ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʡ, ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ [2]. 

ɼʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʟʚʠʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʙʘʩʩʝʡʥʘʭ ʚʩʝʭ ʨʫʯʴʝʚ.  

ʆʪʣʦʞʝʥʠʷ ʩʢʣʦʥʦʚ ʠ ʚʦʜʦʨʘʟʜʝʣʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʝʣʶʚʠʘʣʴʥʳʤʠ, ʜʝʣʶʚʠʘʣʴʥʦ-

ʵʣʶʚʠʘʣʴʥʳʤʠ, ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ, ʜʝʣʶʚʠʘʣʴʥʦ-ʩʦʣʠʬʣʶʢʮʠʦʥʥʳʤʠ, 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ (ʦʩʳʧʥʳʝ, ʦʙʚʘʣʴʥʳʝ, ʦʙʚʘʣʴʥʦïʦʩʳʧʥʳʝ, ʦʧʦʣʟʥʝʚʳʝ, ʦʙʚʘʣʴʥʦ-

ʦʧʦʣʟʥʝʚʳʝ), ʜʝʣʶʚʠʘʣʴʥʦ-ʦʩʳʧʥʳʤʠ ʥʘʢʦʧʣʝʥʠʷʤʠ. 

ɺʳʜʝʣʝʥʠʝ ʚʦʟʨʘʩʪʥʳʭ ʛʝʥʝʨʘʮʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʪʨʫʜʥʦʩʪʴ ʠ ʷʚʣʷʝʪʩʷ ʚ 

ʠʟʚʝʩʪʥʦʡ ʤʝʨʝ ʫʩʣʦʚʥʳʤ, ʪ.ʢ. ʦʩʥʦʚʘʥʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʠ 

ʨʷʜʝ ʢʦʩʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ (ʫʧʣʦʪʥʝʥʥʦʩʪʴ, ʩʪʝʧʝʥʴ ʮʝʤʝʥʪʘʮʠʠ, ʩʦʜʝʨʞʘʥʠʝ ʩʫʛʣʠʥʠʩʪʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʮʚʝʪ ʠ ʪ.ʜ.). ʉʨʝʜʠ ʜʝʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʳʜʝʣʷʝʪʩʷ ʚʦʟʨʘʩʪʘʥʠʝ ʛʝʥʝʨʘʮʠʠ: 

-ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ (dII); 

-ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ (dIII ); 

-ʥʝʨʘʩʯʣʝʥʝʥʥʦʛʦ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʛʣʝʡʩʪʦʮʝʥʦʚʦʛʦ (dII-III) ʚʦʟʨʘʩʪʘ. 

ʕʪʠ ʚʦʟʨʘʩʪʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʥʘʤʠ ʪʠʧʠʟʠʨʦʚʘʥʳ ʚʧʝʨʚʳʝ. ʉʚʝʜʝʥʠʷ ʦʙ ʵʪʠʭ ʦʪʣʦʞʝʥʠʷʭ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʆʧʠʩʳʚʘʝʤʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʟʚʠʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʙʘʩʩʝʡʥʘʭ ʚʩʝʭ ʨʫʯʴʝʚ ɿʝʨʘʚʰʘʥʩʢʦʡ 

ʜʦʣʠʥʳ. ɼʘʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʨʳʚʠʩʪʳʤ ʯʝʭʣʦʤ ʧʦʢʨʳʚʘʶʪ ʚʦʜʦʨʘʟʜʝʣ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨʝʙʪʘ, 

ʝʛʦ ʧʨʠʚʦʜʦʨʘʟʜʝʣʴʥʳʝ ʯʘʩʪʠ, ʚ ʥʠʞʥʠʭ ʪʝʯʝʥʠʷʭ ʨʫʯʴʝʚ ʐʠʥʛʘʢ, ʆʡʙʝʜʘʤ, ʈʦʯ, ʄʘʡʢʘʪʪʘ [1,2]. 

ɺʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʧʦʣʝʡ ʚ 

ʙʘʩʩʝʡʥʘʭ ʨʫʯʴʝʚ ɺʘʰʘʥ-ʈʠʚʘʪ ʠ ʊʘʢʬʦʥ ʚ ʚʝʨʭʥʝʡ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʦʚ. 

 

ʊʘʙʣ. 1. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʠ ʪʠʧʠʟʘʮʠʷ ʛʝʦʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʝʨʘʚʰʘʥ 

Tab. 1. Engineering-geological assessment and typification of georisks associated with the 

Quaternary sediments of the Zeravshan River Basin 
ˉ 

ʧ/ʧ 

ʏʝʪʚʝʨʪʠʯʥʳʝ 

ʦʪʣʦʞʝʥʠʷ 

ʇʝʨʠʦʜ 

ʦʙʨʘʟʦʚʘʥʠʷ 

ɺʦʟʨʘʩʪ 

ʥʦʡ  

ʠʥʜʝʢʩ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʧʦ ʙʘʩʩʝʡʥʘʤ 

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʧʦʨʦʜ 

ʄʦʱʥʦʩʪʴ 

ʯʝʪʚʝʨʪʠʯ- 

ʥʳʭʦʪʣʦ-

ʞʝʥʠʡ, ʤ 

ʀʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʦʨʦʜ 

ʇʦʪʝʥʮʠʘʣʴʥʳʝ 

ʛʝʦʨʠʩʢʠ 
ʉ
ʪ
ʝ
ʧ
ʝ
ʥ
ʠ
 

ʛ
ʝ
ʦ
ʨ
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ʩ
ʢ
ʦ
ʚ
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I. ʆ ʪ ʣ ʦ ʞ ʝ ʥ ʠ ʷ ʩ ʢ ʣ ʦ ʥ ʦ ʚ ʠ ʚ ʦ ʜ ʦ ʨ ʘ ʟ ʜ ʝ ʣ ʦ ʚ 

 
1 

ɼʝʣʶʚʠʘʣʴ 
ʥʳʝ 

ʉʨʝʜʥʝʧʣʝʡʩʪʦʮʝ
ʥʥʦʚʳʡ 

dII  ɺ ʥʠʞʥʠʭʪʝʯʝʥʠʷʭ ʨʫʯʴʝʚ ʐʠʥʛʘʢ, 
ʆʡʙʘʜʘʤ, ʈʦʯʴ, ʄʘʡʢʘʪʪʝ. 

ɹʫʨʦʚʘʪʳʝ ʤʝʣʢʦʟʝʤ-ʥʠʩʪʳʝ 
ʩʫʛʣʠʥʢʠ, 80-90% 

0,5-5,0 ʉʨʝʜʥʝʨʘʟʤʳ- 
ʚʘʝʤʳʝ 

ʇʦʜʤʳʚʳ ʠ 
ʦʙʨʫʰʝʥʠʷ ʙʝʨʝʛʦʚ, 

ʢʘʤʥʝʧʘʜʳ ʠ ʚʳʚʘʣʳ 
ʛʨʫʥʪʘ ʩʦ ʩʢʣʦʥʘ 

ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ, 
ʩʣʦʞʝʥʥʳʭ 

ʧʝʩʯʘʥʠʢʘʤʠ, 
ʩʣʘʥʮʘʤʠ, 

ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ 
ʜʦʣʦʤʠʪʘʤʠ. 

ʆʧʦʣʟʥʠ ʚ 
ʧʦʢʨʦʚʥʳʭ 

ʜʝʣʶʚʠʘʣʴʥʳʭ 
ʦʪʣʦʞʝʥʠʷʭ ʙʝʟ 
ʟʘʭʚʘʪʘ 

ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ 
 

  

ʉ
 ʨ

 ʝ
 
ʜ

 ʥ
 

 ̫
 ̫

ɺʝʨʭʥʝʧʣʝʡʩʪʦʮʝ

ʥʦʚʳʡ 

dIII  ɺ ʨʫʯʴʝʚ ɺʘʰʘʥ- ʈʠʚʘʪ, ʊʘʢʬʦʥ. ʉʫʛʣʠʥʠʩʪʦ-ʩʫʧʝʩʯʘʥʳʝ, 60-65 % 0,5-5,0 ʉʨʝʜʥʝʨʘʟʤʳ- 

ʚʘʝʤʳʝ 

2 ɼʝʣʶʚʠʘʣʴʥʦ
-ʵʣʶʚʠʘʣʴʥʳʝ 

ʉʨʝʜʥʝ-
ʧʣʡʩʪʝʮʝʥʛʦʣʦʮʝ

ʥʦʚʳʡ 

 ɺ ʙʘʩʩʝʡʥʘʭ ʨʫʯʴʝʚ ʃʷʘʥʛʘʨ, ʊʘʛʦʙ, 
ɺʘʰʘʥ, ʈʠʚʘʪ, ɻʘʨʠʙʘʢ, ʈʦʯʴ, ɸʤʘʥʜʘʨʘ 

ʠ ʜʨ. 

ʄʝʣʢʦʟʝʨʥʠʩʪʳʝ ʩʫʛʣʠʥʢʠ ʠ 
ʩʫʧʝʩʠ, 10-40 % 

0,2-2,5 ʉʨʝʜʥʝʨʘʟʤʳ- 
ʚʘʝʤʳʝ 

3 ɼʝʣʶʚʠʘʣʴʥʦ
-ʧʨʦʣʶʚʠʘʣʴ-

ʥʳʝ 

ʉʨʝʜʥʝ-
ʧʣʝʡʩʪʦʮʝ-ʥʦʚʳʡ 

d+pII  ʄʝʞʜʫʨʫʯʴʝ ʈʠʚʘʪ- ɺʘʰʘʥ, ʚ ʚʝʨʭʥʝʤ 
ʪʝʯʝʥʠʠ ʐʠʥʢʘʢ, ʉʘʨʠʢʫʪʘʥ, ʚ ʩʨʝʜʥʝʤ 

ʪʝʯʝʥʠʠ ʨʫʯʴʝʚ ʆʡʙʘʜʘʤ, ʈʦʯʴ ʠ 
ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨʫʯʴʝʚ ʄʘʡʢʘʪʪʘ ʠ 

ɸʤʘʥʜʘʨʘ. 

ʉʫʛʣʠʥʠʩʪʦ-ʩʫʧʝʩʯʘʥʳʡ,55-95 % 
ʄʝʣʢʠʡ ʱʝʙʝʥʴ, ʠʟʚʝʩʪʥʷʢʠ, 

ʜʦʣʦʤʠʪʳ, ʧʝʩʯʘʥʠʢʠ, ʢʨʝʤʥʠʩʪʳʝ 
ʩʣʘʥʮʳ 

1,0 - 20 ʉʨʝʜʥʝʨʘʟʤʳ- 
ʚʘʝʤʳʝ 

ɺʝʨʭʥʝʧʣʝʡʩʪʝʮʝ
ʥʦʚʳʡ 

d+pII  ɺ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʨʫʯʴʝʚ ɻʫʪʠʢʘʣʦʥ, 
ʉʘʨʠʢʫʪʘʥ, ʚ ʙʘʩʩʝʡʥʘʭ ʨʫʯʴʝʚ ʈʝʤʦʥ, 
ɸʤʘʥʜʘʨʘ, ɸʩʘʜʩʘʡ, ʍʘʥʘʢʘ, ʍʘʫʟʘʢ, 

ʐʠʥʛʘʢ. 

ʉʫʛʣʠʥʠʩʪʦ-ʩʫʧʝʩʯʘʥʳʝ 55-95 %. 
ʄʝʣʢʠʡ ʱʝʙʝʥʴ, ʠʟʚʝʩʪʥʷʢʠ, 

ʜʦʣʦʤʠʪʳ, ʧʝʩʯʘʥʠʢʠ, ʢʨʝʤʥʠʩʪʳʝ 

ʩʣʘʥʮʳ. 

1,0 -20 ʉʨʝʜʥʝʨʘʟʤʳ- 
ʚʘʝʤʳʝ 

 
 

 
4 

 
 

ɼʝʣʶʚʠʘʣʴʥʦ
-

ʩʦʣʠʬʣʶʢʮʠʦ
ʥʥʳʝ (d+sf) 

ʉʨʝʜʥʝ-ʚʝʨʭʥʝ-
ʧʣʝʡʩʪʦʮʝ-ʥʦʚʳʡ 

d+pII-pIII  ɹʘʩʩʝʡʥʝ ʨʫʯʴʝʚ ʊʘʢʬʦʥ ʄʝʣʢʦʟʝʤ ʠʣʠ ʩʫʛʣʠʥʢʠ ʙʫʨʦʚʘʪʦ- 
ʩʝʨʦʛʦ, ʩʝʨʦʛʦ, ʩʝʨʦʚʘʪʦ-ʞʝʣʪʦʛʦ 

ʮʚʝʪʘ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʜʨʝʩʚʳ ʠ 
ʱʝʙʥʷ ʜʦ 60 % 

 
1,0 -20 

ʉʨʝʜʥʝʨʘʟʤʳ- 
ʚʘʝʤʳʝ 

ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝ

ʥ ï ʛʦʣʦʮʝʥʦʚʳʡ 

 

d+pIII-IV  

 

ɺʝʨʭʦʚʴʷ ʨʫʯʴʝʚ ʃʷʥʛʘʨ, ʊʘʛʦʙ, ʋʨʘʰʪ, 

ʂʘʪʪʘʩʘʡ 

 

ʉʫʛʣʠʥʠʩʪʦ-ʩʫʧʝʩʯʘʥʳʡ, 55-95 %. 

ʄʝʣʢʠʡ ʱʝʙʝʥʴ, ʠʟʚʝʩʪʥʷʢʠ, 

ʜʦʣʦʤʠʪʳ, ʧʝʩʯʘʥʠʢʠ, ʢʨʝʤʥʠʩʪʳʝ 

ʩʣʘʥʮʳ 

 

1,0 ï 2,5 

ʉʨʝʜʥʝʨʘʟʤʳ- 

ʚʘʝʤʳʝ 

  

 
5 

ʉʦʣʠʬʣʶʢʮʠ
ʦʥʥʳʝ 

ʦʪʣʦʞʝʥʠʷ 
(sf) 

ʘ) ʛʦʣʦʮʝʥʦ-ʚʳʡ 
ʙ)ʚʝʨʭʥʝʧʣʝʡʩʪʦʮ

ʝʥ- ʛʦʣʦʮʝʥʦ-
ʚʳʡ. 

SfIV 
 

 
SfIII- IV  

ɺʝʨʭʦʚʴʷ ʨʫʯʴʝʚ ʊʘʢʬʦʥ, ɺʘʰʘʥ, 
ʈʠʚʘʪ, ʊʘʛʦʙ, ʃʷʥʛʘʨ, ʂʘʪʘʩʘʡ, 

ʉʘʨʠʢʫʪʝʥ 
ɹʘʩʩʝʡʥ ʨʫʯʴʝʚ ʊʘʢʬʦʥ ʠ ʈʠʚʘʪ. 

 

ɼʨʝʩʚʘ, ʱʝʙʝʥʴ. ʉʦʜʝʨʞʘʥʠʝ 
ʤʝʣʢʦʟʝʤʘ 1-5 % 

. 

 
1,0-2,5 

ʉʨʝʜʥʝʨʘʟʤʳ- 
ʚʘʝʤʳʝ 

ʆʧʦʣʟʥʠ ʚ 
ʧʦʢʨʦʚʥʳʭ 

ʜʝʣʶʚʠʘʣʴʥʳʭ 
ʦʪʣʦʞʝʥʠʷʭ ʙʝʟ 



153 
 

ʟʘʭʚʘʪʘ ʢʦʨʝʥʥʳʭ 

ʧʦʨʦʜ 

 ʃ ʝ ʜ ʥ ʠ ʢ ʦ ʚ ʳ ʝ  ʦ ʪ ʣ ʦ ʞ ʝ ʥ ʠ ʷ (gl) 

1
. 

 
 

ʄʦʨʝʥʥʳʝ 
ʦʪʣʦʞʝʥʠʝ 

ɺʝʨʭʥʝʧʣʝʡʩʪ
ʦʮʝʥʦʚʳʡ 

ɻʦʣʦʮʝʥʚʳʡ 

dIIISfIV  
 

SfIV 
 

ɹʘʩʩʝʡʥ ʨʫʯʴʝʚ ʊʘʢʬʦʥ ʠ ʈʠʚʘʪ 
 

ɺʝʨʭʦʚʴʷ ʨʫʯʴʝʚ ɺʳʤʘʩʘʡ, 
ʊʘʥʛʠʩʘʡ, ʐʫʪʢʠ, ɻʫʪʠʢʘʣʦʥ. 

ʀʟʚʝʩʪʥʷʢʠ, ʧʝʩʯʘʥʠʢʠ, 
ʢʨʝʤʥʠʩʪʳʝ ʠ ʛʣʠʥʠʩʪʳʝ 

ʩʣʘʥʮʳ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ 

 
 

25 ï 80 
 

ʆʪ ʩʨʝʜʥʝʡ 
ʨʘʟʤʳʚʘʝʤʦʩʪʴʶ ʜʦ 

ʩʠʣʴʥʦʡ 

ʈʘʟʤʳʚ ʠ 
ʦʙʨʫʰʝʥʠʝ 

ʙʝʨʝʛʦʚ. 
ɸʢʪʠʚʥʘʷ ʦʩʳʧʴ. 

 

 
II.  ʆʪʣʦʞʝʥʠʷ ʨʝʯʥʳʭ ʜʦʣʠʥ ʠ ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ 

 

1 

ɸʣʣʶʚʠʘʣʴʥ

ʳʝ 
ʦʪʣʦʞʝʥʠʷ: 

ʀʣʷʢʩʢʠʡ 
ʢʦʤʧʣʝʢʩ 

ʉʨʝʜʥʝʧʣʝʡʩʪ

ʝʮʝʥʦʚʳʡ 

ʘ II. ʇʦ ʧʨʘʚʦʤʫ ʙʦʨʪʫ ʨ. ɿʝʨʘʚʰʘʥ 

(ʫʯʘʩʪʦʢ ɪʦʨʳ ï ʏʘʥʛʦʣ.) 

ʇʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ, 

ʢʨʝʤʥʠʡ, ʢʚʘʨʮ, ʛʨʘʥʦʜʠʦʨʠʪʳ, 
ʨʝʜʢʦ ï ʠʟʚʝʩʪʥʷʢʠ, ʮʝʤʝʥʪ 

ʧʝʩʯʘʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʡ. 

 

13-18 

ʉʨʝʜʥʝʡ ʨʘʟʤʚrʘʝ-

ʤʦʩʪʠ 

ʇʦʜʤʳʚ ʠ ʦʙʨʫʰʝʥʠʷ 

ʙʝʨʝʛʦʚ. ʂʘʤʥʝʧʘʜʳ ʠ 
ʚʳʚʘʣʳ ʛʨʫʥʪʦʚ ʩʦ 

ʩʢʣʦʥʘ ʩʢʘʣʴʥʳʭ 
ʧʦʨʦʜ 

 

 

 
2 

 

 
ɼʫʰʘʥʙʠʥʩʢʠ

ʡ ʢʦʤʧʣʝʢʩ 

 

ɺʝʨʭʥʝʧʣʝʡʩʪ

ʦʮʝʥʦʚʳʡ (ʘ 
III ) 

 

 ʆʪ ʫʩʪʴʷ ʨʫʯ. ɸʩʘʜʩʘʡ ʜʦ ʚʦʩʪʦʯʥʦʡ 

ʛʨʘʥʠʮʳ ʫʯʘʩʪʢʘ ɪʦʨʳ-ʏʘʥʛʦʣ. 
 

ʎʝʤʝʥʪʠʨʦʚʘʥʥʳʝ 

ʢʦʥʛʣʦʤʝʨʘʪʳ ʧʝʩʯʘʥʠʢʠ, 
ʠʟʚʝʩʪʥʷʢʠ, ʛʨʘʥʦʜʠʦʨʠʪʳ, 

ʢʚʘʨʮ, ʢʘʣʴʮʠʪ, ʢʨʝʤʥʠʡ, 

ʩʣʘʥʮʳ. 

 

10-20 

ʆʯʝʥʴ ʩʣʘʙʦʡ 

ʨʘʟʤʳʚʘʝʤʦʩʪʠ 

 

 
 

ʇʦʜʤʳʚ ʙʝʨʝʛʦʚ 

ʚ
ʳ
ʩ
ʦ
ʢ
ʘ
ʷ

 

 

 
3 

ʉʨʝʜʥʝ ʠ 

ʚʝʨʭʥʝʧʣʝʡʩʪ
ʦʮʝʥ-ʛʦʣ- 

ʮʝʥʦʚʳʡ 

 

(ʘII+III
) 

ʆʪ ʫʩʪʴʷ ɸʩʘʜʩʘʡ ʜʦ ʫʩʪʴʨʫʯ. ʈʦʯ. ʂʨʝʧʢʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʝ 

ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ 
ʢʦʥʛʣʦʤʝʨʘʪʳ. 

  

 
 

 
4 

 
 

 
ɸʤʫʜʘʨʠʥʩʢʠ

ʡ ʢʦʤʧʣʝʢʩ 

 
 

 
ɻʦʣʦʮʝʥʦʚʳʡ 

 
 

 
(ʘ IV) 

ʇʦ ʦʙʦʠʤ ʙʦʨʪʘʤ ʨ. ɿʝʨʘʚʰʘʥ ʥʘ 
ʫʯʘʩʪʢʝ ɺʘʰʘʥ, ʈʠʚʘʪ, ʃʷʥʝʛ, ʊʘʛʦʙ 

ʠ ʧʦ ʧʨʘʚʦʤʫ ʙʦʨʪʫ ʨ. ɿʝʨʘʚʰʘʥ ʥʘ 
ʫʯʘʩʪʢʝ ɪʦʨʳ- ʏʘʥʛʦʣ 

ɺʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʡ ʠʣʠ 
ʤʝʣʢʦʩʨʝʜʥʝʛʘʣʝʯʥʳʡ, 

ʤʘʪʝʨʠʘʣ (ʚ ʛʘʣʴʢʘʭ-ʧʝʩʯʘʥʠʢʠ, 
ʠʟʚʝʩʪʥʷʢʠ, ʜʠʦʨʠʪʳ, ʢʚʘʨʮ, 

ʢʨʝʤʥʠ) ʩ ʧʨʦʩʣʦʷʤʠ ʠ ʣʠʥʟʘʤʠ 
ʛʨʘʚʠʷ, ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ 

0,2-1,5 ʉʨʝʜʥʝʠʩʠʣʴʥʦʨʘʟ-
ʤʳʚʘʝʤʳʝ 

 
ɸʢʪʠʚʥʘʷ ʦʩʳʧ. 

ʂʘʤʥʝʧʘʜʳ ʠ 
ʚʳʚʘʣʳ ʛʨʫʥʪʦʚ 

ʩʦ ʩʢʣʦʥʘ 
ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ 

 

 
 

5 

 ʉʨʝʜʥʝʧʣʝʡʩʪ

ʦʮʝʥʦʚʳʡ 

(PII) ʉʨʝʜʥʝʝ ʪʝʯʝʥʠʝ ʨʫʯ. ʉʫʣʠʩʘʡ,ʚ 

ʫʩʪʴʷʭ ʨʫʯʴʝʚ ɺʘʰʘʥ ʠ ʈʠʚʘʪ, ʥʘ 
ʧʨʘʚʦʤ ʙʦʨʪʫ ʨ. ɿʝʨʘʚʰʘʥ ʚ ʨʘʡʦʥʝ 

ʢʠʰʣʘʢʘ ɸʤʘʥʜʘʨʘ ʠ ʚ ʥʠʞʥʝʤ 
ʪʝʯʝʥʠʠ ʨʫʯ. ʈʦʯ ʥʘ ʚʳʩʦʪʝ 1150-

1200 ʤ. 

ʇʣʦʪʥʳʝ ʩʚʝʪʣʳʭ, ʩʝʨʦʚʘʪʦ-

ʞʝʣʪʳʝ, ʧʘʣʝʚʳʝ ʩʫʧʝʩʯʘʥʦ-
ʩʫʛʣʠʥʠʩʪʳʝ çʯʠʩʪʳʭè 

ʦʪʣʦʞʝʥʥʳʡ ʣʠʙʦ ʩʫʛʣʠʥʢʦʚ 5- 
20% 

10-12 ʉʨʝʜʠʥʝʡʨʘʟʤʳʚʘ-

ʝʤʦʩʪʠ 

 
 

 
6 

 ɺʝʨʭʥʝʧʣʝʡʩʪ
ʦʮʝʥʦʚʳʡ 

(PIII) ʇʦ ʧʨʘʚʦʤʫ ʙʦʨʪʫ ʨ. ɿʝʨʘʚʰʘʥ ʥʘ 
ʫʯʘʩʪʢʝ ɪʦʨʳ-ʏʘʥʛʦʣ. ʚ ʫʩʪʴʷʭ 

ʨʫʯʴʝʚ ʊʘʛʦʙ, ʃʷʥʛʘʨ, ɺʘʰʘʥ ʠ 
ʈʠʚʘʪ 

ɾʝʣʪʳʝ, ʢʨʘʩʥʦʚʘʪʳʝ 
ʧʦʨʠʩʪʳʤʠ ʩʫʛʣʠʥʢʘʤʠ, 

ʧʨʦʩʣʦʷʤʠ ʠ ʣʠʥʟʘʤʠ ʜʨʝʩʚʳ ʠ 
ʱʝʙʥʷ (20%); 

1,0-10 ʆʯʝʥʴ ʩʠʣʴʥʦʡ 
ʨʘʟʤʳʚʘʝʤʦʩʪʠ 

 

 

 

 
 

 
 

 
 

 
 

 
 

7 

 ʉʨʝʜʥʝ- 

ʚʝʨʭʥʝʧʣʝʡʩʪ
ʦʮʝʥʦʚʳʡ 

(PII-

III ). 

ɺ ʨʫʯʴʝʚ ɻʘʨʠʙʘʢ ï ʐʠʥʛʘʢ ɾʝʣʪʳʝ ʧʣʦʪʥʳʝʟʘʧʝʩʦʯʝʥʥʳʝ, 

ʥʘʩʳʱʝʥʥʳʝ ʢʘʨʙʦʥʘʪʥʳʤʠ 
ʩʦʣʷʤʠ ʩʫʛʣʠʥʢʦʚ (15%) 

ɼʦ 3 ʃʝʛʢʦ 

ʨʘʟʤʳʚʘʝʤʳʝ. 

ʇʦʜʤʳʚ ʠ ʦʙʨʫʰʝʥʠʷ 

ʙʝʨʝʛʦʚ. ɺʳʚʘʣʳ 
ʛʨʫʥʪʦʚ ʩʦ ʩʢʣʦʥʘ 

ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ 
ʩʣʦʞʝʥʥʳʝ 

ʚʘʣʫʥʥʦ- ʛʘʣʝʯʥʳʤ 
ʜʨʝʩʚʷʥʥʦ-ʱʝʙʥʠʩʪʦ- 

ʩʫʛʣʠʥʠʩʪʳʤ 
ʟʘʧʦʣʥʠʪʝʣʝʤ.. 

ɸʢʪʠʚʥʘʷ ʦʩʳʧʴ. 

 

 

 
 

 
 

ʌʣʶʚʠʘʣʴʥʳ
ʝ ʦʪʣʦʞʝʥʠʷ 

 

 
ʉʨʝʜʥʝʧʣʝʡʩʪ

ʦʮʝʥʦʚʳʡ 
 

 

 
(flII)  

 
 

ɺ ʙʘʩʩʝʡʥʘʭ ʨʫʯʴʝʚ ʊʘʢʬʦʥ, 

ʄʫʩʪʘʛʝʨʩʘʡ, ʈʠʚʘʪ ʠ ɺʘʰʘʥ. ʚ 
ʜʦʣʠʥʘʭ ʨʫʯʝʚʍʘʥʘʢʘʩʘʡ, 

ʍʘʫʘʝʢʩʘʡ, ʄʘʡʢʘʪʪʘ ʠ ʜʨ. 
 

ɺʘʣʫʥʥʦ- ʛʘʣʝʯʥʳʡ ʤʘʪʝʨʝʘʣ 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʮʝʤʝʥʪʘʮʠʠ 
ʩ ʜʨʝʩʚʷʥʥʦ-ʱʝʙʥʠʩʪʦ-

ʩʫʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ.ʥʘ 
60-75% 

10-130 

 
 

 
 

ʃʝʛʢʦ ʠ 

ʩʨʝʜʥʝʨʘʟʤʳʚʘʝʤʳʝ 
 

 

 

ɺʝʨʭʥʝʧʣʝʡʩʪ

ʦʮʝʥʦʚʳʡ 

(flIII)  

 

ɺ ʙʘʩʩʝʡʥʘʭ ʨʫʯʴʝʚ ʊʘʢʬʦʥ, ʊʘʛʦʙ, 

ɺʘʰʘʥ. ʈʳʚʘʪ, ʐʠʥʛʘʢ, ʈʦʯ ʠ ʜʨ. 

ɺʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʝ 

ʦʪʣʦʞʝʥʠʷʤʠ (49-75%) 

 ʆʯʝʥʴ ʩʠʣʴʥʦʡ 

ʨʘʟʤʳʚʘʝʤʦʩʪʠ 

ɺ
-rʩ
ʦ
ʢ

-ʘ
 ̫ɺʝʨʭʥʝʧʣʝʡʩʪ

ʦʮʝʥʦʚʳʡ 

(FL2-

3) 

ʅʘ ʣʝʚʦʤ ʙʦʨʪʫ ʨʫʯ. ʈʠʚʘʪ ʠ ʥʘ 

ʧʨʘʚʦʤ ʙʦʨʪʫ ʨʫʯ. ɸʤʘʥʜʘʨʘ 

ʉʫʛʣʠʥʠʩʪʳʡ 

ʟʘʧʦʣʥʠʪʝʣʴ(30%) 

 ʆʯʝʥʴ ʩʠʣʴʥʦʡ 

ʨʘʟʤʳʚʘʝʤʦʩʪʠ 

ɻʦʣʦʮʝʥʦʚʳʝ 

ʠ 
ʚʝʨʭʥʝʧʣʝʡʩʪʦ

ʮʝʥʛʦʣʦʮʝʥʦ- 
ʚʳʝ 

 

(fe4,fe
3-4) 

 

ɺ ʜʦʣʠʥʘʭ ʚʩʝʭ ʨʫʯʴʝʚ 
 

ɾʝʣʪʦʚʘʪʦ-ʩʝʨʳʡ, ʩʚʝʪʣʦ-

ʩʝʨʳʡ, ʢʨʘʩʥʦʚʘʪʳʡ ʩʫʧʝʩʯʘʥʦ-
ʩʫʛʣʠʥʠʩʪʳʡ ʤʘʪʝʨʠʘʣ ʠʣʠ 

ʙʫʨʦʚʘʪʦ-ʩʝʨʳʡ ʤʝʣʢʦʟʝʤ (10-
60%.) 

 

 
50-70 

 
 

 

ʃʝʛʢʦ 
ʠʩʨʝʜʥʝʡʨʘʟʤʳʚʘʝ-

ʤʦʩʪʠ 
 

 

ɼʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʫʛʣʠʥʠʩʪʦ-ʤʝʣʢʦʟʝʤʥʠʩʪʳʡ ʤʘʪʝʨʠʘʣ ʩ 

ʚʢʣʶʯʝʥʠʷʤʠ ʦʙʣʦʤʢʦʚ. ʆʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʩʣʦʠʩʪʳʝ, ʣʠʰʴ ʤʝʩʪʘʤʠ ʚ ʥʠʭ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʝʧʨʘʚʠʣʴʥʘʷ, ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʘʷ ʩʣʦʠʩʪʦʩʪʴ.  

ʉʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʦʪʥʝʩʝʥʳ ʢ ʪʠʧʫ ʨʳʭʣʳʭ, ʩʚʷʟʥʳʭ ʩ ʧʣʘʩʪʠʯʥʳʤʠ 

ʧʦʨʦʜʘʤʠ ʠ ʢ ʛʨʫʧʧʝ ʩʨʝʜʥʝʨʘʟʤʳʚʘʤʳʭ ʧʦʨʦʜ. 

ɼʝʣʶʚʠʘʣʴʥʦ-ʵʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʦʜʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʝʥʝʨʘʮʠʝʡ ï 

ʥʝʨʘʩʯʣʝʥʝʥʥʦʛʦ ʩʨʝʜʥʝʧʣʡʩʪʦʮʝʥ ï ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʠ ʨʘʟʚʠʪʳ ʙʦʣʝʝ ʦʛʨʘʥʠʯʝʥʥʦ, ʯʝʤ 

ʜʝʣʶʚʠʡ. 

ʆʪʣʦʞʝʥʠʷ ʜʘʥʥʦʛʦ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʝʨʝʧʦʣʥʝʥʳ ʫʛʣʦʚʘʪʳʤʠ ʦʙʣʦʤʢʘʤʠ 

ʧʦʜʩʪʠʣʘʶʱʠʭ ʧʦʨʦʜ (60-90%) ʧʘʣʝʦʟʦʡʩʢʦʛʦ, ʨʝʞʝ ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ.  

ʅʘ ʫʯʘʩʪʢʘʭ ʨʘʟʚʠʪʠʷ ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʠʭ ʧʦʨʦʜ ʜʝʣʶʚʠʘʣʴʥʦ-ʵʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʧʨʠʦʙʨʝʪʘʶʪ ʙʝʣʝʩʫʶ, ʢʨʝʤʥʝʚʫʶ ʠ ʢʨʘʩʥʦʚʘʪʫʶ ʦʢʨʘʩʢʫ, ʩʫʛʣʠʥʠʩʪʦ-ʩʫʧʝʩʯʘʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʥʘʩʳʱʘʝʪʩʷ ʛʠʧʩʦʚʳʤ ʠ ʢʘʨʙʦʥʘʪʥʳʤ ʤʫʯʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ [4]. 

ɼʝʣʶʚʠʘʣʴʥʦïʧʨʦʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ. ʉʨʝʜʠ ʦʪʣʦʞʝʥʠʡ ʜʝʣʶʚʠʘʣʴʥʦï

ʧʨʦʣʶʚʠʘʣʴʥʦʛʦ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʳʜʝʣʷʶʪʩʷ 4 ʚʦʟʨʘʩʪʥʳʝ ʛʝʥʝʨʘʮʠʠ: ʜʝʣʶʚʦ-

ʧʨʦʣʶʚʠʡ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʛʦ (d+pII), ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ (d+pII), ʥʝʨʘʩʯʣʝʥʸʥʥʦʛʦ 

ʩʨʝʜʥʝ-ʚʝʨʭʥʝ-ʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ (d+pII-pIII) ʠ ʥʝʨʘʩʯʣʝʥʝʥʥʦʛʦ ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥ ï 

ʛʦʣʦʮʝʥʦʛʚʦʛʦ (d+pIII -IV) ʚʦʟʨʘʩʪʘ. [4]. 

ʆʪʣʦʞʝʥʠʷ ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʦʛʦ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʳʜʝʣʷʶʪʩʷ ʚ 

ʦʩʥʦʚʘʥʠʠ ʩʢʣʦʥʦʚ, ʯʘʩʪʦ ʧʝʨʝʢʨʳʚʘʷ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʨʨʘʩ ʠ ʬʦʨʤʠʨʫʷ ʢʦʥʫʩʘ, ʢʦʪʦʨʳʝ 

ʩʣʠʚʘʶʪʩʷ, ʦʙʨʘʟʫʶʪ ʰʣʝʡʬʳ, ʩʣʘʙʦʥʘʢʣʦʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ (5-200). 
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ʇʦ ʠʥʞʝʥʝʨʥʦïʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʚʳʰʝʦʧʠʩʘʥʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʦʪʥʝʩʝʥʳ ʢ ʪʠʧʫ ʨʳʭʣʳʭ, ʩʚʷʟʥʳʭ ʩ ʧʣʘʩʪʠʯʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʧʦ ʥʝ ʨʘʟʤʳʚʘʝʤʦʩʪʠ ï 

ʢ ʛʨʫʧʧʝ ʩʨʝʜʥʝʨʘʟʤʳʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ. 

ʂ ʜʝʣʶʚʠʘʣʴʥʦ-ʩʦʣʠʬʣʶʢʮʠʦʥʥʳʤ ʦʪʣʦʞʝʥʠʷʤ (d+sf) ʦʪʥʦʩʷʪʩʷ ʦʪʣʦʞʝʥʠʷ ʜʚʫʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʝʥʝʨʘʮʠʡ: ʜʝʣʶʚʠʘʣʴʥʦ-ʩʦʣʠʬʣʶʢʮʠʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʥʝʨʘʩʯʣʝʥʸʥʥʦʛʦ ʩʨʝʜʥʝʛʦï

ʚʝʨʭʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ (d+sfII -III ) ʠ ʥʝʨʘʩʯʣʝʥʝʥʥʦʛʦ ʩʨʝʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʘ (d+sfII -IV) [4].  

ɼʝʣʶʚʠʘʣʴʥʦ-ʩʦʣʠʬʣʶʢʮʠʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʬʦʨʤʠʨʫʪʁʩʷ ʥʘ ʚʳʧʦʣʦʞʝʥʥʳʭ ʚʦʜʦʨʘʟʜʝʣʘʭ 

ʠ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ ʩʢʣʦʥʦʚ ʥʘ ʚʳʩʦʪʘʭ ʦʪ 2200 ʜʦ 3900 ʤ, ʛʜʝ ʜʝʣʶʚʠʘʣʴʥʳʡ ʩʤʳʚ ʧʨʦʠʩʭʦʜʠʪ 

ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʦʮʝʩʩʘʤʠ ʩʦʣʠʬʣʶʢʮʠʦʥʥʦʛʦ ʪʝʯʝʥʠʷ. ɺ ʩʦʣʠʬʣʶʢʮʠʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ (sf) 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʝ ʛʝʥʝʨʘʮʠʠ: ʛʦʣʦʮʝʥʦʚʦʛʦ (sfIV) ʠ ʥʝʨʘʩʯʣʝʥʸʥʥʦʛʦ ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥ- 

ʛʦʣʦʮʝʥʦʚʦʛʦ (sfIII -IV) ʚʦʟʨʘʩʪʦʚ [3,4].  

ʇʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʩʦʣʠʬʣʶʢʮʠʦʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʪʠʧʫ 

ʨʳʭʣʳʭ ʥʝʩʚʷʟʘʥʥʳʭ ʧʦʨʦʜ, ʛʨʫʧʧʝ ʩʠʣʴʥʦ ʨʘʟʤʳʚʘʝʤʳʭ ʧʦʨʦʜ. 

ʃʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʷʚʣʷʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʙʘʩʩʝʡʥʘʭ ʨʫʯʴʝʚ ʊʘʢʬʦʥ ʠ ʈʠʚʘʪ [1,2]. 

ʄʦʨʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʩʣʦʞʝʥʠʷ, ʩ ʙʝʩʧʦʨʷʜʦʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, 

ʫʧʣʦʪʥʝʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʳʙʦʚʦ-ʱʝʙʝʥʠʩʪʤrʠ ʥʘʢʦʧʣʝʥʠʷʤʠ ʩ ʜʨʝʩʚʷʥʦ-ʩʫʧʝʩʯʘʥʳʤ 

ʟʘʧʦʣʥʠʪʝʣʝʤ. ʄʦʱʥʦʩʪʴ ʤʦʨʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 25 ʜʦ 80 ʤ. ɼʘʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ ʢ ʪʠʧʫ ʨʳʭʣʳʭ ʥʝʩʚʷʟʥʳʭ ʧʦʨʦʜ ʩʨʝʜʥʝʡ 

(ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥ) ʠ ʩʠʣʴʥʦʡ (ʛʦʣʦʮʝʥʦʚʳʝ) ʨʘʟʤʳʚʘʝʤʦʩʪʠ.  

ʆʪʣʦʞʝʥʠʷ ʨʝʯʥʳʭ ʜʦʣʠʥ ʠ ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʣʶʚʠʘʣʴʥʳʤʠ ʠ 

ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ɿʝʨʘʚʰʘʥ, 

ʗʛʥʦʙ [2]. 

ʀʟ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʪʠʧʠʟʘʮʠʠ ʛʝʦʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʯʝʪʚʝʨʪʠʯʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ, ʚʠʜʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʘʩʪʢʦʚ ʜʦʣʠʥʳ ʨʝʢʠ ɿʝʨʘʚʰʘʥ, ʛʜʝ ʨʘʟʚʠʪʳ 

ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʪʝʨʨʘʩʳ, ʧʝʨʝʢʨʳʪʳ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʠ ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ ʥʘʥʦʩʘʤʠ. ʅʘʣʠʯʠʝ 

ʪʝʨʨʘʩ ʩʨʝʜʥʝ-ʠ ʚʝʨʭʥʝʝ- ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦ ʦʙʦʠʤ ʙʦʨʪʘʤ ʜʦʣʠʥʳ ʨʝʢʠ ɿʝʨʘʚʰʘʥ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʜʦʣʠʥʘ ʚ ʯʝʪʚʝʨʪʠʯʥʫʶ ʵʧʦʭʫ ʠʩʧʳʪʳʚʘʣʘ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʚʦʟʜʳʤʘʥʠʝʤ. 

ʉʦʛʣʘʩʥʦ ʩʭʝʤʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʚ ʧʨʝʜʝʣʘʭ 

ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʨʘʡʦʥʘ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʣʝʢʩʳ: 

ɸʤʫʜʘʨʴʥʥʩʢʠʡ - ʛʦʣʦʮʝʥʦʚʳʡ (QIV) 

ɼʫʰʘʥʙʠʥʩʢʠʡ - ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʡ (QIII ) 

ʀʣʷʢʩʢʠʡ-ʩʨʝʜʥʝʧʣʝʡʩʪʝʮʝʥʦʚʳʡ (QII). 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʜʫʰʘʥʙʠʥʩʢʦʤ ʠ ʠʣʷʢʩʢʦʤ ʢʦʤʧʣʝʢʩʘʭ ʚʳʜʝʣʝʥʳ ʧʦʜʢʦʤʧʣʝʢʩʳ [2]. 

ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʣʘʛʘʶʪ ʪʝʨʨʘʩʳ ʨʝʢʠ ɿʝʨʘʚʰʘʥ ʠ ʨʘʟʚʠʪʳ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ. ʇʦ 

ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʜʝʣʷʶʪʩʷ ʘʣʣʶʚʠʡ ʩʨʝʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ (aII1), ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ 

ʩʨʝʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ (ʘII2), ʚʝʨʭʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ (ʘIII), ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʦʡ ʚʝʨʭʥʝʛʦ 

ʧʣʝʡʩʪʦʮʝʥʘ (ʘIII 1), ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʚʝʨʭʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ (ʘIII 2), ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʩʨʝʜʥʝʛʦ ï 

ʚʝʨʭʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ (ʘII+III) ʠ ʛʦʣʦʮʝʥʘ (ʘIV).  

ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʠʞʥʝʛʦ ʧʦʜʢʦʤʧʣʝʢʩʘ (ʀʣʷʢʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʘII1)) 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʥʦ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ɸʤʦʥʜʘʨʷ ʥʘ ʚʳʩʦʪʝ ʦʢʦʣʦ 1400 ʤ. 
ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʥʘʛʘʣʝʯʥʳʤʠ ʚʘʣʫʥʥʳʤʠ, ʢʨʝʧʢʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʤʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʩ 

ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʟʘʣʝʛʘʶʱʠʤʠ ʥʘ ʥʝʦʛʝʥʦʚʳʭ ʧʦʨʦʜʘʭ. ʉʨʝʜʳ ʚʘʣʫʥʦʚ ʠ ʛʘʣʝʢ- ʧʝʩʯʘʥʠʢʠ, 

ʘʣʝʚʨʦʣʠʪʳ, ʢʨʝʤʥʠʡ, ʢʚʘʨʮ, ʛʨʘʥʦʜʠʦʨʠʪʳ, ʨʝʜʢʦ ï ʠʟʚʝʩʪʥʷʢʠ. ʎʝʤʝʥʪ ʠʟʚʝʩʪʢʦʚʳʡ ʩ ʧʝʩʯʘʥʳʤ 

ʟʘʧʦʣʥʠʪʝʣʝʤ. 

ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʦʪʥʝʩʝʥʥʳʝ ʢ ʚʝʨʭʥʝʤʫ ʧʦʜʢʦʤʧʣʝʢʩʫ ʠʣʷʢʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

(ʪʝʨʨʘʩʳ ʨ. ɿʝʨʘʚʰʘʥ), ʩʣʘʛʘʶʪ ʥʠʞʥʶʶ ʯʘʩʪʴ ʫʩʪʫʧʦʚ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʠ ʛʦʣʦʮʝʥʥʦʚʳʭ 

ʪʝʨʨʘʩ ʧʦ ʧʨʘʚʦʤʫ ʙʦʨʪʫ ʨ. ɿʝʨʘʚʰʘʥ ʥʘ ʫʯʘʩʪʢʝ ʀʦʨʳ ï ʏʘʥʛʦʣ. ʕʪʦ ʢʨʝʧʢʠʝ, ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʝ 

ʤʝʣʴʢʦ ï ʩʨʝʜʥʝʛʘʣʝʯʥʳʝ ʩ ʚʳʢʣʶʯʝʥʠʝʤ ʩʨʝʜʥʠʭ ʚʘʣʫʥʦʚ ʢʦʥʛʣʦʤʝʨʘʪʳ ʩʝʨʦʚʘʪʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ 

ʩ ʢʘʨʙʦʥʘʪʥʳʤ ʮʝʤʝʥʪʦʤ. ʄʦʱʥʦʩʪʴ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 13-18 ʤ.  
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ʈʠʩ.1. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʪʠʧʠʟʘʮʠʠ ʛʝʦʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʙʘʩʩʝʡʥʘ ʨ. ɿʝʨʘʚʰʘʥ 

Fig. 1. Engineering-geological map of georisks typification associated with Quaternary sediments 

of the r. Zeravshan 

 
 

ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠʣʷʢʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

3-ʶ ʥʘʜʧʦʡʤʝʥʥʫʶ ʪʝʨʨʘʩʫ ʨ. ɿʝʨʘʚʰʘʥ, ʨʘʟʚʠʪʫʶ ʧʦ ʣʝʚʦʤʫ ʝʝ ʙʦʨʪʫ ʚ ʤʝʞʜʫʨʝʯʴʝ ɺʘʰʘʥ - 

ʈʠʚʘʪ ʠ ʧʦ ʧʨʘʚʦʤʫ ʙʦʨʪʫ ʚ ʤʝʞʜʫʨʝʯʴʝ ʃʷʥʛʘʨ ï ʊʘʢʦʙ. ʎʦʢʦʣʴ ʝʝ ʩʣʦʞʝʥ ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʤʠ 

ʧʝʩʯʘʥʠʢʦïʩʣʘʥʮʝʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩʠʣʫʨʠʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ, 

ʩʦʧʦʩʪʘʚʣʝʥʥʳʝ ʩ ʜʫʰʘʥʙʠʥʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ, ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʯʝʥʴ ʰʠʨʦʢʦ.  

ʂ ʘʣʣʶʚʠʘʣʴʥʳʤ ʛʦʣʦʮʝʥʦʚʳʤ ʦʪʣʦʞʝʥʠʷʤ, ʩʦʧʦʩʪʘʚʣʷʝʤʳʤ ʩ ʘʤʫʜʘʨʴʠʥʩʢʠʤ 

ʢʦʤʧʣʝʢʩʦʤ, ʦʪʥʦʩʷʪʩʷ ʦʪʣʦʞʝʥʠʷ ʧʝʨʚʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ʠ ʦʪʣʦʞʝʥʠʷ ʥʠʟʢʦʡ ʠ ʚʳʩʦʢʦʡ 

ʧʦʡʤ ʨ. ɿʝʨʘʚʰʘʥ.  

ɺ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʛʦʣʦʮʝʥʦʚʘʷ ʪʝʨʨʘʩʘ ʷʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ. ʕʨʦʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʝ ʝʝ ʩʪʨʦʝʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʚ ʤʝʞʜʫʨʝʯʴʝ ɸʤʘʥʜʘʨʘ-

ʄʘʡʢʘʪʪʘ, ʛʜʝ ʚ ʮʦʢʦʣʝ ʜʘʥʥʦʡ ʪʝʨʨʘʩʳ ʦʙʥʘʞʘʶʪʩʷ ʢʨʘʩʥʦʮʚʝʪʥʳʝ ʤʝʟʦïʢʘʡʥʦʟʦʡʩʢʠʝ 

ʦʪʣʦʞʝʥʠʷ ʠ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʢʨʝʧʢʦʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ.  

ʇʦʣʫʩʢʘʣʴʥʳʝ ʩ ʧʣʘʩʪʠʯʥʳʤʠ ʛʦʨʥʳʝ ʧʦʨʦʜʳ, ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ, ʩʣʘʙʦʡ 

ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴʶ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʘʪʤʦʩʬʝʨʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʦʯʝʥʴ ʩʣʘʙʦʡ ʨʘʟʤʳʚʘʝʤʦʩʪʴʶ.  

ʆʪʣʦʞʝʥʠʷ ʧʨʦʣʶʚʠʘʣʴʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʧʦ ʚʨʝʤʝʥʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʥʝʩʝʥʳ ʢ 

ʩʨʝʜʥʝʤʫ ʧʣʝʡʩʪʦʮʝʥʫ (PII), ʢʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʩʨʝʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ (PII2), ʢ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 

ʚʝʨʭʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ (PIII1), ʢʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʚʝʨʭʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ(PIII2) ʠ ʢ 

ʥʝʨʘʩʯʣʝʥʸʥʥʦʤʫ ʚʝʨʭʥʝʤʫ ʧʣʝʡʩʪʦʮʝʥʫ (PIII), ʥʝʨʘʩʯʣʝʥʝʥʥʦʤʫ ʩʨʝʜʥʝʤʫ-ʚʝʨʭʥʝʤʫ 

ʧʣʝʡʩʪʦʮʝʥʫ (PII-III) [3]. ʇʨʦʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʟʚʠʪʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ 

ʪʝʨʨʘʩ ʨ. ɿʝʨʘʚʰʘʥ ʠ ʝʝ ʙʦʢʦʚʳʭ ʧʨʠʪʦʢʦʚ.  

ʅʝʨʘʩʯʣʝʥʝʥʥʳʝ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʝʜʠʥʩʪʚʝʥʥʦ ʚ 

ʤʝʞʜʫʨʝʯʴʝ ɻʘʨʠʙʘʢ ï ʐʠʥʛʘʢ. ʕʪʦ 3- ʤʝʪʨʦʚʳʡ ʩʣʦʡ ʞʝʣʪʳʭ ʧʣʦʪʥʳʭ ʟʘʧʝʩʦʯʝʥʥʳʭ, 

ʥʘʩʳʱʝʥʥʳʭ ʢʘʨʙʦʥʘʪʥʳʤʠ ʩʦʣʷʤʠ, ʩʫʛʣʠʥʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʜʦ 15% ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʫʛʣʦʚʘʪʳʭ ʦʙʣʦʤʢʦʚ.  

ʇʦʜ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʧʦʥʠʤʘʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʢʨʫʧʥʳʭ ʨʫʯʴʝʚ ï ʧʨʠʪʦʢʦʚ ʨ. 

ɿʝʨʘʚʰʘʥ ʠ ʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ; ʦʪʣʦʞʝʥʠʷ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʢʨʫʧʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʚʦʜʦʪʦʢʘʤʠ 
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ʠ ʦʪʣʦʞʝʥʠʷ ʙʳʩʪʨʦʪʝʢʫʱʠʭ ʚʦʜ ʚ ʢʦʥʫʩʘʭ ʚʳʥʦʩʘ ʧʨʠʪʦʢʦʚ ʨ. ɿʝʨʘʚʰʘʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʛʨʫʙʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʚʝʨʰʠʥʝ ʢʦʥʫʩʦʚ [4]. 

ʅʝʨʘʩʯʣʝʥʝʥʥʳʝ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʬʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ (FL2-3) ʠʤʝʶʪ 

ʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʣʠʰʴ ʥʘ ʣʝʚʦʤ ʙʦʨʪʫ ʨʫʯ. ʈʠʚʘʪ ʠ ʥʘ ʧʨʘʚʦʤ 

ʙʦʨʪʫ ʨʫʯ. ɸʤʘʥʜʘʨʘ ʚ ʚʠʜʝ ʢʦʥʫʩʦʚ ʤʦʱʥʦʩʪʴʶ 50-70 ʤ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʤ, 

ʩʠʣʴʥʦ ʫʧʣʦʪʥʝʥʥʳʤ ʦʙʣʦʤʦʯʥʳʤ (ʧʦʣʫʦʢʘʪʘʥʥʳʤ ʠ ʦʢʘʪʘʥʥʳʤ) ʤʘʪʝʨʠʘʣʦʤ ʩ ʩʫʧʝʩʯʘʥʦ-

ʩʫʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ (30%), ʧʝʨʝʢʨʳʪʳʤ 4-ʤʝʪʨʦʚʳʤ ʩʣʦʝʤ ʤʝʣʢʦʟʝʤʠʩʪʦ-ʦʙʣʦʤʦʯʥʳʭ 

ʥʘʢʦʧʣʝʥʠʡ [4]. 

ɻʦʣʦʮʝʥʦʚʳʝ ʠ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚʳʝ ʬʘʥʣʶʚʠʘʣʴʥʳʝ 

ʦʪʣʦʞʝʥʠʷ (fe4,fe3-4) ʧʦʣʫʯʠʣʠ ʦʯʝʥʴ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ. ʆʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ 

ʜʦʣʠʥʘʭ ʚʩʝʭ ʨʫʯʴʝʚ. ʌʣʶʚʠʡ ʥʝʨʘʩʯʣʝʥʝʥʥʦʛʦ ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ 

ʩʣʘʛʘʝʪ ʪʝʨʨʘʩʦʚʠʜʥʳʝ ʫʩʪʫʧʳ (ʚʳʩʦʪʘ ʪʝʨʨʘʩʳ 3-9 ʤ) ʠ ʢʦʥʫʩʳ ʚʳʥʦʩʘ ʢʨʫʧʥʳʭ ʨʫʯʴʝʚ ʠ ʠʭ 

ʧʨʠʪʦʢʦʚ (ʤʦʱʥʦʩʪʴ ʢʦʥʫʩʦʚ ʦʪ 3 ʜʦ 20 ʤ). 

ɺ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨʫʯ. ɺʘʰʘʥ ʥʘ ʧʘʣʝʦʟʦʡʩʢʠʭ ʩʣʘʥʮʘʭ ʩ ʧʨʦʩʣʦʷʤʠ ʯʝʨʥʳʭ ʢʨʝʤʥʝʡ 

ʟʘʣʝʛʘʝʪ 15-20 ʤʝʪʨʦʚʳʡ ʛʦʨʠʟʦʥʪ ʤʝʣʢʦ-ʩʨʝʜʥʦʛʘʣʝʯʥʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʘʣʣʶʚʠʘʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɻʘʣʴʢʠ ʩʨʝʜʥʝʡ ʠ ʭʦʨʦʰʝʡ ʦʢʘʪʘʥʥʦʩʪʠ, ʧʦ ʩʦʩʪʘʚʫ ʠʟʚʝʩʪʥʷʢʦʚʳʝ, 

ʧʝʩʯʘʥʠʢʦʚʳʝ. ʇʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʜʘʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʥʝʩʝʥʳ ʢ 

ʧʦʣʫʩʢʘʣʴʥʳʤ ʠ ʩʢʘʣʴʥʳʤ ʛʦʨʥʳʤ ʧʦʨʦʜʘʤ.  
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þì״Ąôù״úô ðìîüìô ăúüÿøôù, 3 ýú÷Ąÿøúüô ïñùñüìýôúùô ðôðì øñĄìîìð, öôùìøÿð״úô ïÿùúïÿùĄìö÷ô ïñùôþôöô, 
øìĔøĘô ûìüìïñùôþôöô, þìîýôĀô ýìüăìĄøìô āìþìü״úô þìíôô ïñú÷úïôüú ôùôöúý øñöÿùìð. ØôČùìô ðìîüìô 

ăúüÿøôù íú ùìøÿð״úô óñüôù Āìüץ øñöÿùìùð: 
-þì״Ąôù״úô āìøïìĄþ îì øôùþìץìô úíĔÿðúĄìîĒ; 
-þì״Ąôù״úô ûôüċā״úô öĘ״Ē; 
-þì״Ąôùô״úô îúðôô ðìüČ״ú îì úíüìî״úô øÿìץץìþĒ; 
Þì״ĄĄôù״úô āìøïìĄþ îì øôùþìץìô úíĔÿðúĄìîĒ ðìü íìõùô þì״Ąôù״úô ăúüÿøôù óôČðþìü ôýþôĀúðì 

øñĄìîìð. Ôù þì״Ąôù״ú þì״Ąôù״úô ðñ÷Ċîôì÷, ðñ÷Ċîôì÷-ĉ÷Ċîôì÷Ē, ðñ÷Ċîôì÷Ē-ûüú÷Ċîôì÷Ē, ðñ÷Ċîôì÷Ē-
ýú÷ôĀ÷Ċöì÷ùĒ, ïüìîôþìýôúùĒ ìýþ. 

Öì÷ôðîúòì״ú: ðìîüìô ăúüÿøôù, ì÷Ċîôì÷Ē, ûüú÷Ċîôì÷Ē, ðñ÷Ċîôì÷Ē, ðñ÷Ċîôì÷ô-ĉ÷Ċîôì÷Ē,ðñ÷Ċîôì÷ô-
ûüú÷Ċîôì÷Ē,ðñ÷Ċîôì÷Ē-ýú÷ôĀ÷Ċöì÷ùĒ,ýú÷ôĀ÷Ċöì÷ùĒ,ïú÷úýñù, û÷ñõýþúýñù, û÷ñõýþúýñùô øôČùì, û÷ñõýþúýñùô 
íú÷úĒ. 

 

ʀʅɾɽʅɽʈʅʆ-ɻɽʆʃʆɻʀʏɽʉʂɸʗ ʆʎɽʅʂɸ ʀ ʊʀʇʀɿɸʎʀʗ ɻɽʆʈʀʉʂʆɺ ʉɺʗɿɸʅʅʓʍ ʉ 

ʕʂɿʆɻɽʆɼʀʅɸʄʀʏɽʉʂʀʄʀ ʇʈʆʎɽʉʉɸʄʀ ɺ ɹɸʉʉɽʁʅɸ ʈɽʂʀ ɿɽʈɸɺʐɸʅ 

ɺ ʩʪʨʦʝʥʠʠ ʧʦʜʨʘʡʦʥʦʚ ɿʝʨʘʚʰʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʧʦ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ 

ʚ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚʳʜʝʣʷʶʪʩʷ 3 ʚʦʟʨʘʩʪʥʳʝ ʛʝʥʝʨʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʛʝʦʨʠʩʢʦʚ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʉʨʝʜʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ: 

-ʦʪʣʦʞʝʥʠʷ ʩʢʣʦʥʦʚ ʠ ʚʦʜʦʨʘʟʜʝʣʦʚ; 

-ʦʪʣʦʞʝʥʠʷ ʣʝʜʥʠʢʦʚ; 

-ʦʪʣʦʞʝʥʠʷ ʨʝʯʥʳʭ ʜʦʣʠʥ ʠ ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ; 

ʆʪʣʦʞʝʥʠʷ ʩʢʣʦʥʦʚ ʠ ʚʦʜʦʨʘʟʜʝʣʦʚ ʧʦʣʴʟʫʶʪʩʷ ʩʨʝʜʫ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʠʤ 

ʨʘʟʚʠʪʠʝʤ. ʕʪʠ ʦʪʣʦʞʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʝʣʶʚʠʘʣʴʥʳʤʠ, ʜʝʣʶʚʠʘʣʴʥʦïɻ ʣʶʚʠʘʣʴʥʳʤʠ, ʜʝʣʶʚʠʘʣʴʥʦ-

ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ, ʜʝʣʶʚʠʘʣʴʥʦ-ʩʦʣʠʬʣʶʢʮʠʘʣʴʥʤʠ, ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ, ʜʝʣʶʚʠʘʣʴʥʦ- ʦʩʳʧʥʳʤʠ ʥʘʢʦʧʣʝʥʠʷʤʠ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʘʣʣʶʚʠʘʣʴʥʳʝ, ʧʨʦʣʶʚʠʘʣʴʥʳʝ, ʜʝʣʶʚʠʘʣʴʥʳʝ, ʜʝʣʶʚʠʘʣʴʥʦ-

ʵʣʚʁʠʘʣʴʥʳʝ, ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ, ʜʝʣʶʚʠʘʣʴʥʦ-ʩʦʣʠʬʣʶʢʮʠʦʥʥʳʝ, ʩʦʣʠʬʣʶʢʮʠʦʥʥʳʝ, ʛʦʣʦʮʝʥ, 

ʧʣʝʡʩʪʦʮʝʥ, ʩʨʝʜʥʝʧʣʡʩʪʦʮʝʥ, ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥ 

 

ENGINEERING -GEOLOGICAL ASSESSMENT AND TYPIFICATION OF GEORISKS ASSOCIATED WITH 

EXOGEODYNAMIC PROCESSES IN THE ZERAVSH AN RIVER BASIN  

In the structure of the subareas of the Zeravshan basin, according to lithological and engineering-geological properties, 

in the Quaternary sediments 3 age generations are distinguished, characterized by a large variety of genetic types of 

paragenetic complexes that are sources of natural georisks. Among the Quaternary sediments, the following types are 

distinguished: 

- deposits of slopes and watersheds; 

- deposits of glaciers; 

- sediments of river valleys and temporary streams; 

The sediments of slopes and watersheds gain between Quaternary deposits the most extensive development. These 

sediments are represented by deluvial, deluvial ï eluvial, deluvial ï proluvial, deluvial-solifluxial, gravitational, deluvial-

scree accumulations. 

Key words: quaternary deposits, alluvial, proluvial, deluvial, deluvial-eluvial, deluvial-poluvial, deluvial-

solfluxation, solfluctional, Holocene, Pleistocene, Middle Pleistocene, Upper Pleistocene. 
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ßÐÖ 502.504,553.6: 615.014 
ÔÙÒÑÙÑÜÙÌë ÏÑÚÙÚØÔë ÖÜßÏÚÎÚÜÚÞÌ ÖÚØÛÚÙÑÙÞ ÛÚ×ÔÏÜßÙÞÚÎ Ô ÎÚÐç 

ÐÜÑÙÌÒÙçØÔ ÚÍÚ×ÚãÖÌØÔ ÓÑØ×Ô 
 

ßýÿûìñî ä.é., Úüú÷íìñîì ×.é., Ýìðćíìöìýúî Ô.Ý. 
âñùþüì÷Ĉùú Ìóôìþýöôõ ôùýþôþÿþ ûüôö÷ìðùćā ôýý÷ñðúîìùôõ Óñø÷ô, 
Ôùýþôþÿþ ïúüùúïú ðñ÷ì ô ïúüùćā þñāùú÷úïôõ ôø. ìöìð. ß. Ìýìùì÷ôñîì 

 
Îîñðñùôñ. Úíñýûñăñùôñ ûôþĈñîúõ îúðúõ ô úðùúîüñøñùùú ýùôòñùôñ ð÷ċ ùìýñ÷ñùôċ ïñúüôýöúî 

îúðùúïú āìüìöþñüì þüñíÿñþ üìóüìíúþöô ôùùúîìĂôúùùćā üñĄñùôõ î ýĀñüñ îóìôøúðñõýþîôċ 
ûúîñüāùúýþùćā ô ûúðóñøùćā îúð ùìăôùìċ úþ óúùć ìöþôîùúïú îúðúúíøñùì ô ðú ï÷úíì÷Ĉùúïú 
ï÷ÿíôùùúïú öüÿïúîúüúþì îúðć î þñöþúùúýĀñüñ ïúüùćā ýþüìù, ăþú ûüñðýþìî÷ċñþýċ ûüôúüôþñþùúõ ô 
ìöþÿì÷Ĉùúõ þñøúõ ô ûüúí÷ñøúõ [1-15]. 

Úíóúü øôüúîúõ ôóÿăñùùúýþô. Ïúüùćñ ýúúüÿòñùôċ Ûôüñùñô Íú÷ĈĄúõ Öìîöìó ûüúþċïôîìĊþýċ 
ûüċøú÷ôùñõùú, Öìüûìþć, Ì÷Ĉûć, Ïôøì÷ìô úíüìóÿĊþ ðÿïô üìóùćā üìðôÿýúî öüôîôóùć ô ðúýþôïìĊþ 
îćýúþć 6000, 7000, 8000 ô íú÷ññ ø ùìð ÿüúîùñø øúüċ. Ýìøìċ îćýúöìċ îñüĄôùì óñøùúïú Ąìüì - 

mailto:andamov71@mail.ru
mailto:andamov71@mail.ru
mailto:aslamov.bakhtovar94@gmail.
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Ðòúøú÷ÿùïøì (éîñüñýþ) î Ïôøì÷ìċā - ôøññþ îćýúþÿ 8848 ø, î ÝÝÝÜ - ûôö Öúøøÿùôóøì ùì Ý.-Ó. 
Ûìøôüì - 7495 ø. Î óìîôýôøúýþô úþ āìüìöþñüì ðñĀúüøìĂôõ óñøùúõ öúüć ýüñðô þñöþúùôăñýöôā ïúü 
îćðñ÷ċĊþýċ: ýö÷ìðăìþćñ, ï÷ćíúîćñ ô ýö÷ìðăìþú-ï÷ćíúîćñ. Ïúüùćñ āüñíþć óìāîìþćîìĊþ 
ûüñúí÷ìðìĊąôñ î÷ìòùćñ îúóðÿĄùćñ þñăñùôċ ìþøúýĀñüùćā Āüúùþúî, ôïüìĊþ üú÷Ĉ ö÷ôøìþúüìóðñ÷ì 
ô ùì ùìîñþüñùùúø ýö÷úùñ ýúóðìĊþ î÷ìòùćõ ö÷ôøìþ, ùìýćąñùùćõ ìþøúýĀñüùćøô úýìðöìøô, ì ùì 
ûúðîñþüñùùúø - ýÿāúõ ý ĀČùìøô. Ùì üôý. 1 ûüôîñðñùì µÖìüþì ýþüìù ý ĉùñüïôñõ üñ÷ĈñĀì ïúü ûú ôā 
ùìôîćýĄôø þúăöìø½, ïðñ üìóîôþć ûüúĂñýýć öüÿïúîúüúþì îúðć [14-15]. 

Ïúüć î óìîôýôøúýþô úþ ôā îćýúþć ûüúùôóćîìĊþ üìóùćñ ý÷úô ìþøúýĀñüć, ô ùì ôā ýö÷úùìā üñóöú 
ýøñùċñþýċ ö÷ôøìþ ûú îñüþôöì÷ô, ýúóðìñþýċ îćýúþùìċ ÷ìùðĄìĀþùìċ ûúċýùúýþĈ. Ùì üôý. 2 ûúöìóìùì 
µÖìüþì ïúüùćā ýúúüÿòñùôõ ùì ÝÿĄñ Óñø÷ô½, ïðñ öüÿïúîúüúþć îúðć ôðÿþ öìö ùì ûúîñüāùúýþô, þìö ô 
î ï÷ÿíôùùćā ïñúïôðüú÷úïôăñýöôā ïúüôóúùþìā [14-15]. 

 
Üôý. 1. Öìüþì ýþüìù ý ĉùñüïôñõ üñ÷ĈñĀì ïúü ûú ôā ùìôîćýĄôø þúăöìø, ÿöìóćîìĊąôø ï÷ÿíôùùúýþĈ 

óì÷úòñùôċ ý÷úñî ðüñùìòùúõ úíú÷úăöô 
Fig. 1. Map of countries with the energy of the relief of the mountains at their highest points, indicating the 

depth of the layers of the drainage shell 
 

 
 
 

Üôý. 2. Öìüþì ïúüùćā ýúúüÿòñùôõ ùì ýÿĄñ, ýùìíòñùùćā î ôā öúüùċā, ùìð ìýþñùúýĀñüúõ ùì ï÷ÿíôùìā 
øñòðÿ ïüìùôĂìøô Öúùüìðì ô Øúāú, ðüñùìòùćøô úíú÷úăöìøô öüÿïúîúüúþì öúøûúùñùþ ûú÷ôïüÿùþúî, 

Ā÷Ċôðúî, îúðùćā üìýþîúüúî ô îúðć, þüìùýĀúüøôüÿĊąôā ïôðüúïñúýĀñüÿ Óñø÷ô 

Fig. 2. Map of mountain structures on land, provided in their roots, above the asthenosphere at 
depths between the Conrad and Moho borders, drainage shells of the circulation of the components 
of polygrims, fluids, aqueous solutions and water transforming the Earth¨s hydrogeosphere 
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ÏôðüúïñúýĀñüì ïúüùćā ýþüìù, ýîċóìùùìċ ý îćĄñÿöìóìùùćøô úýúíñùùúýþċøô, úðùúîüñøñùùú î 

úþ÷ôăôñ úþ û÷ìþĀúüøñùùćā úþ÷ôăìñþýċ ï÷ÿíôùùúýþĈĊ þüìùýĀúüøìĂôô ô ûüúðìî÷ôîìùôċ ôā öúüùċøô 
ìýþñùúýĀñüć, ăþú ýúóðìñþ ïñúüôýöô, ôýāúðċąôñ ôó ùñðü ïúü ýÿĄô Óñø÷ô, î þ.ă. ùì þñüüôþúüôô ÞċùĈ-
äìùċ ô Ûìøôüú-Ì÷ìċ [9-11, 14-15]. 

Ö üñóÿ÷Ĉþìþìø þüìùýĀúüøìĂôô ïôðüúïñúýĀñüć úþùúýċþýċ ðúöìóìùùćñ î îôðñ ùìÿăùćā 
úþöüćþôõ î ýĀñüñ úýúíñùùúýþñõ ûúîñðñùôċ îúðć ôýý÷ñðúîìùôċ Øìî÷ċùúîì Ï.Ì., ß÷úøúîì Î.Ô., 
Ýÿ÷þìùāúðòìñîì Ì.Ù. ô ðü. (Ĝ129 úþ 12 ôĊùċ 1973 ïúðì ý ûüôúüôþñþúø úþ 21 Āñîüì÷ċ 1966 ï.). Î 
ùìÿăùúø úþöüćþôô Ĝ129 öüÿïúîúüúþ îúðć, ññ üìýþîúüúî, āôøôăñýöúïú, ïìóúîúïú ýúýþìîì ô Ā÷Ċôðúî, 
ýîċóìù ý óìöúùúøñüùúýþċøô ĉĀĀñöþúî üìýöüćþôċ þüñąôù ï÷ÿíôùùćā üìó÷úøúî ûüúþñöìùôċ ï÷ÿíôù ðú 
20-30 öø, ăþú ûüôîúðôþ ö üúýþÿ ýöúüúýþñõ ýøñĄôîìùôċ Ċîñùô÷Ĉùćā ô øñþñúüùćā îúð, ÿîñ÷ôăñùôĊ 
öúùĂñùþüìĂôõ üìðúùì, ïñ÷ôċ, ìüïúùì, ýúñðôùñùôõ Āþúüì, ÿüìùì; îćąñ÷ìăôîìùôĊ ûúü î ïüÿùþìā ô 
ðñïìóìĂôô ùñðü ÞüìùýĀúüøìĂôċ ïôðüúïñúýĀñüć ÿýþìùúî÷ñùì úþöüćþôñø Îìüþìùċùì Ï.Ý. ô Öÿ÷ôöúîì 
Ï.Î. (Ĝ273. 30 ôĊùċ 1983 ï. ý ûüôúüôþñþúø úþ 20 ôĊùċ 1981 ï.)., îćċîôîĄôø ïôðüúïñú÷úïôăñýöôõ 
ĉĀĀñöþ ï÷úíì÷Ĉùćā ô íćýþüú ûüúþñöìĊąôā (ýÿþöô - øñýċĂć) ûÿ÷ĈýìĂôúùùćā ôóøñùñùôõ ðñĀúüøìĂôô 
÷ôþúýĀñüùćā í÷úöúî úþ ýô÷Ĉùćā óñø÷ñþüċýñùôõ î ýñõýøôăñýöô ìöþôîùćā ýþüìùìā ý ûúċî÷ñùôñø 
ïñúüôýöúî îúðùúïú ïñùñóôýì [6-7, 9-11]. 

Ûú ðìùùćø Ïìîüô÷ñùöú Ñ.Ý. ô Ðñüûïú÷ĈĂ Î.à. (1962) î üñóÿ÷Ĉþìþñ øùúïú÷ñþùñïú ôýý÷ñðúîìùôċ 
ïôðüúïñú÷úïôô þñöþúùúýĀñüć ûüñð÷úòñùú ùúîúñ ùìÿăùúñ ùìûüìî÷ñùôñ ú îúðñ - Ïñúïôðüú÷úïôô, 
öúþúüìċ ûú Î.Ø. äñýþìöúîÿ ô Ý.Û. Ûúóðùċöúîÿ (2003) ôóÿăìñþ Āúüøôüúîìùôñ ûúðóñøùćā îúð óúùć 
ïôûñüïñùñóì î ÿý÷úîôċā þñāùúïñùùúïú ûüñúíüìóúîìùôċ ÷ìùðĄìĀþì ô íì÷ìùýúîćā ĉ÷ñøñùþúî ûôþìùôċ 
ô üìóïüÿóöô ïüÿùþúîćā îúð ô ýîċóìùú ý öüÿûùúøìýĄþìíùćø úþíúüúø ûúðóñøùćā îúð. Î 
ôýý÷ñðúîìùôċā ùì ûüôøñüñ îùÿþüôöúùþôùñùþì÷Ĉùćā úüúïñùúî âñùþüì÷Ĉùúõ Ìóôô ×ìïÿþôù Ñ.Ô. 
(2014) ïñúïôðüú÷úïôĊ úûüñðñ÷ċñþ öìö ùìÿöÿ ú üñïôúùì÷Ĉùúø ûúðóñøùúø ýþúöñ óúùć ìöþôîùúïú 
îúðúúíøñùì î ûúðóñøùúõ ïôðüúýĀñüñ. Úüú÷íìñîúõ ×.é. üìóüìíúþìùć úýùúîć Ïñúïôðüú÷úïôô ïúüùćā 
ýþüìù ôóÿăìĊąñõ Āúüøôüúîìùôñ ûúþúöúî ûúðóñøùćā îúð ïúüùćā ýþüìù î ÿý÷úîôċā þñāùúïñùùúïú 
ûüñúíüìóúîìùôċ ÷ìùðĄìĀþì ô íì÷ìùýúîćā ĉ÷ñøñùþúî ð÷ċ öüÿûùúøìýĄþìíùúïú úþíúüì ûúðóñøùćā ô 
ûúîñüāùúýþùćā îúð. Ïñúïôðüú÷úïôăñýöôñ ûúóôĂôô ûú÷ÿăô÷ô úíúýùúîìùôñ ô îóìôøúýîċóĈ î üñóÿ÷Ĉþìþñ 
ôýûú÷Ĉóúîìùôċ ô øúðñüùôóìĂôô öúùĂñûĂôô ÏüôïúüĈñîì Ý.Ø. ô ÑøĂúîì Ñ.Þ., þ.ñ. ýāñøć öüÿïúîúüúþì 
öúøûúùñùþ ûú÷ôïüÿùþúî, Ā÷Ċôðúî, îúðùćā üìýþîúüúî ô îúðć ûú øñāìùôóøÿ ðüñùìòùúõ úíú÷úăöô [1 
- 14]. 

Øñþúðôöì. Î üìíúþñ ûüôøñùñùć ö÷ìýýôăñýöôñ ïôðüúïñú÷úïôăñýöôñ, ïôðüú÷úïôăñýöôñ ô ùúîćñ 
ôùòñùñüùú-ïñúùúøôăñýöôñ ô ïñúïôðüú÷úïôăñýöôñ øñþúðć ôýý÷ñðúîìùôõ. Ôýûú÷Ĉóúîìùć 
ôùþñïüôüúîìùùćñ ôùòñùñüùú-ïñúùúøôăñýöôñ (ÔÏÙ) ýûúýúíć ûúýþüúñùôċ öìüþ ô øúðñ÷ñõ[1 - 14]. 

Üñóÿ÷Ĉþìþć ôýý÷ñðúîìùôõ. Ïúüùú-ýö÷ìðăìþćñ ýúúüÿòñùôċ ýúðñüòìþ îúðùÿĊ 
öúøûúùñùþÿ, î ôùþñùýôîùú üìóðüúí÷ñùùćā öüÿûùćā ô øùúòñýþîñ üìóùú-üìùïúîćā üìó÷úøìā 
úþ üìùùñ-ûüúþñüúóúõýöúïú ðú ûì÷ñúïñùúîúïú îúóüìýþúî. ×ñðùôöô î ïúðúîúø úíĆñøñ ýþúöì î 
÷ñþùññ îüñøċ úíñýûñăôîìĊþ î 2-3 üìóì íú÷ĈĄñ îúðć, ăñø î óôøùôõ ýñóúù: îìüĈôüÿñþ úþ 5,9% 
ðú 29% ð÷ċ íìýýñõùúî ü. Ýćü-ÐìüĈô, ü. Ìøÿ-ÐìüĈô ¬ 21%, ðú 38% ü. Þìüôø, ô ðúýþôïìñþ 
48,9% ÿ ü.Ýìüć-Ðòìó [4 - 13]. 

Ý ûúóôĂôõ ïñúïôðüú÷úïôô ïúüùćā ýþüìù þüìùýĀúüøìĂôċ ïôðüúïñúýĀñüć þñýùú ýîċóìùì 
ý þñāùúïñùùćøô ûüúĂñýýìøô úýîúñùôċ îúðùćā üñýÿüýúî ô ûúðüìóðñ÷ñùì ð÷ċ ÞċùĈ-äìùċ ô 
Ûìøôüú-Ì÷ìċ ùì ý÷ñðÿĊąôñ ĉþìûć üìóîôþôċ:Ùì 1 ĉþìûñ -ðú 1918 ïúðì þüìùýĀúüøìĂôċ 
ïôðüúïñúýĀñüć ùñóùìăôþñ÷Ĉùì, ăþú ýîċóìùú ý ðúýþìþúăùú ý÷ìíćø üìóîôþôñ óñø÷ñðñ÷ôċ ô 
ôüüôïìĂôô ô ý ûüôøôþôîùúõ þñāùú÷úïôñõ ðúíćăô ûú÷ñóùćā ôýöúûìñøćā, ùìûüôøñü, ý 
ûúċî÷ñùôñø ûñüîćā ùñĀþċùćā ûüúøćý÷úî. Ùì 2-úø ĉþìûñ- ý 1918 ðú 1945 ïï., þüìùýĀúüøìĂôċ 
ïôðüúïñúýĀñüć ûüñðýþìî÷ċñþýċ ýüñðùñõ, þ.ö. ûüúôýāúðôþ üúýþ ýþüúôþñ÷Ĉýþîì 
ïôðüúþñāùôăñýöôā ýôýþñø ÍãÖ ô ðüÿïôā ôüüôïìĂôúùùćā ýñþñõ î óúùìā ûúðþúû÷ñùôċ 
þñüüôþúüôô ãÿõýöúõ îûìðôùć, þüñíÿĊąôā îúóîñðñùôċ ð÷ċ íúüĈíć ý ûúðþúû÷ñùôñø 
öú÷÷ñöþúüùú-ðüñùìòùúõ ýñþô. Úýîúñùôñ ô ðúíćăì ùñĀþô, üÿð Ăîñþùćā øñþì÷÷úî, ÿüìùì 
ûüôîñ÷ú ö ôóøñùñùôċø ïñú÷úïôăñýöúõ ýüñðć, ùìöúû÷ñùôĊ î āîúýþúāüìùô÷ôąìā 
üìðôúìöþôîùćā ô þúöýôăùćā úþāúðúî, ô ïñúüôýöìø ûüúüćîì ôā ðìøí. Î þñăñùôñ 3-ñïú ĉþìûì 
úýîúñùôċ ûüôüúðùúõ ýüñðć¬ ý 1945 ûú 1996 ïï.: þüìùýĀúüøìĂôċ ïôðüúïñúýĀñüć ýþì÷ì 
ýô÷Ĉùúõ, þ.ö. üñóöú îćüúý÷ô þñøûć ô øìýĄþìíć ôùþñùýôîùúýþô ðúíćăô øôùñüì÷Ĉùú-
ýćüĈñîćā üñýÿüýúî, íć÷ô óìüñïÿ÷ôüúîìùć úïüúøùćñ øìýýć ûúîñüāùúýþùćā îúð 
ýþüúôþñ÷Ĉýþîúø Úüþú-Þúöúõýöúïú, Þúöþúïÿ÷Ĉýöúïú ïôðüúÿó÷ì ô öìýöìðì Ùìüćùýöôā ÏéÝ, ô 
øùúòñýþîì ôüüôïìĂôúùùćā îúðúāüìùô÷ôą, ăþú ûüôîñ÷ú ö ûúðþúû÷ñùôċø þñüüôþúüôô ô 
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ôùðÿĂôüúîìùôĊ ôýöÿýýþîñùùćā óñø÷ñþüċýñùôõ. Ùì 4 ¬ĉþìûñ úýîúñùôċ ûüôüúðùúõ ýüñðć¬ ý 
1996 ï. ûú 2019 ïï, ïôðüúïñúýĀñüì þüìùýĀúüøôüúîìùì úăñùĈ ýô÷Ĉùú, ăþú ýîċóìùú ý 
ùúîćøïôïìùþýöôø ð÷ċ ïúüùúõ ýþüìùć ôøûÿ÷Ĉýúø ïúüùú-üÿðùúïú úýîúñùôċ ûú÷ñóùćā 
ôýöúûìñøćā î ûñüîÿĊ úăñüñðĈ óú÷úþì, ăþú ûúþüñíúîì÷ú ýþüúôþñ÷Ĉýþîìúûìýùćā ð÷ċ 
ùìýñ÷ñùôċ ô úöüÿòìĊąñõ ïñú÷úïôăñýöúõ ýüñðć Ăôìùú-ýúðñüòìąñïú āîúýþúāüìùô÷ôąìùì 
øñýþúüúòðñùôô Öÿøþúü ô ûúðúíùćā úíĆñöþúî Ðòñüÿõ, Þì÷ðć-Íÿ÷ìö ÷ñîúíñüñòùćõ, ì 
üìóüìíúþöì üúýýćûùćā øñýþúüúòðñùôõ óú÷úþì î üÿý÷ñ ô ûúõøìā üñö ûüôîñ÷ì ö üìóüÿĄñùôĊ 
üÿýñ÷ ô ìöþôîôóìĂôô ýö÷úùúîćā þñāùúïñùùćā ïñúüôýöúî [6-13]. 

Î Ăñ÷ċā ôýý÷ñðúîìùôċ Āìöþúî þüìùýĀúüøìĂôô ïñúüôýöìøô ïôðüúïñúýĀñüć ô ÷ôþúýĀñüć 
üìóüìíúþìùì (üôý.3)µÔÏÙ öìüþì ôùþñïüôüúîìùùúõ þôûôóìĂôô ïôðüúïñúýĀñüć ÞċùĈ-äìùĈ-
Ðòÿùïìüú-Ûìøôüýöúõ ýö÷ìðăìþúõ ïúüùúõ úí÷ìýþô½. ÔÏÙ öìüþì îö÷Ċăìñþ î ýñíċ 
ôùĀúüøìĂôĊ ôó ýñüôô ý÷ñðÿĊąôā ýāñø ô öìüþ: ì. µÏôðüúïñú÷úïôăñýöúïú üìõúùôüúîìùôċ½ 
Ìùþćûöú Í.Ñ., ×ìïÿþôùì Ñ.Ô., Ýìøìüôùúõ Î.Ý. (1976); í. µÖìüþć îñüïñùþùćā ùúîñõĄôā 
ðîôòñùôõ½ Ýìðćíìöìýúîì Ô.Ý. (1990); î. µÖìüþć óúù ýö÷ìðăìþúýþô ô üìó÷úøúî þñüüôþúüôô 
ÝÝÝÜ ô ýúûüñðñ÷Ĉùćā ýþüìù½ (1978). Ùì ÔÏÙ öìüþñ îûñüîćñ î ïôðüúïñú÷úïôô ô 
ïñúïôðüú÷úïôô ôýûú÷Ĉóúîìùć ðìùùćñ Ýìðćíìöìýúîì Ô.Ý. ú îñüïñùþùúø ýþüúñùôô 
ôýý÷ñðÿñøúõ þñüüôþúüôô, öúþúüćñ úí÷ìðìĊþ ýîúõýþîúø ïñúîú÷ùúîćā ùñúþñöþúùôăñýöôā 
ùìûüìî÷ñùôõ ðîôòñùôċ ô ûìðñùôċ ïúüùćā øìýý óìöüìĄñùćā î üìóùćñ Ăîñþì: Ý-óñ÷ñùùćõ- 
ýñîñüú-øúùúîñüïñùþùćñ, ê-ýîñþ÷ú-öúüôăùñîćñ - Ċòùú-øúùúîñüñïñùþùćñ, Ð - ïú÷ÿíúõ - 
ðôîñüñïùþùćñ, Ö - úüìùòñîćõ - öúùîñüïñùþùćñ). Ôó ÔÏÙ öìüþć ý÷ñðÿñþ, ăþú üìùññ î 
ïôðüúïñú÷úïôăñýöôā ôýý÷ñðúîìùôċā ùñ íć÷ô ÿăþñùć î ýþüúñùôô ïôðüúïñú÷úïôăñýöôā 
øìýýôîúî ô ìüþñóôìùýöôā íìýýñõùúî ýþüÿöþÿüùú-÷ôþú÷úïôăñýöôñ ô ïñúĀô÷ĈþüìĂôúùùćñ 
ôóøñùñùôċ ùì ïüìùôĂìā ýøñùć óùìöì îñüïñùþùćā ðîôòñùôõ, öúþúüćñ ùìôíú÷ññ 
þüìùýĀúüøôüÿĊþ ïôðüúïñúýĀñüÿ ôýý÷ñðÿñøćā ïúüùćā ýþüìù [4 - 13]. 

 
Üôý. 3. Ôùòñùñüùú-ïñúùúøôăñýöìċ öìüþì ôùþñïüôüúîìùùúõ þôûôóìĂôô ô ïñúïôðüú÷úïôăñýöúõ 
þüìùýĀúüøìĂôô ïôðüúïñúýĀñüć ùúîñõĄôøô îñüïñùþùćøô ïñúîú÷ùúîćøô ðîôòñùôċøô ùì 

þñüüôþúüôô ÞċùĈ-äìùĈ-Ðòÿùïìüú-Ûìøôüýöúõ ýö÷ìðăìþúõ ïúüùúõ úí÷ìýþô 
Fig. 3. Engineering-geonomic map of integrated typification and geo-hydrological transformation of 

the hydrogeosphere with the latest vergent geowave movements on the territory of the Tien-Shan-
Dzhungar-Pamir fold mountain region 

 
 
Ùì ÔÏÙ öìüþñ î ÿý÷úîùćā úíúóùìăñùôċā ûüôîñðñùć: 1-4- ùñúþñöþúùôăñýöôñ îñüïñùþùćñ 

ùúîñõĄôñ (ïñúîú÷ùúîćñ) þñöþúùôăñýöôñ ðîôòñùôċ ô ýþüÿöþÿüć ûú ðìùùćø Ýìðćíìýöìýúîì Ô.Ý. (1990 
ï): 1-öúùîñüïñùþùćñ; 2- Ċòùú-øúùúîñüïñùþùćñ; 3- ýñîñüùú-øúùîñüïñùþùćñ; 4- ðôîñüïñùþùćñ; 5- 
þñüüôþúüôô ùñîñüïñùþùúõ ùúîñõĄñõ þñöþúùôöô; 6-üñïôúùì÷Ĉùćñ üìó÷úøć ûüúîúðċąôñ îúðÿ î 
ï÷ÿíôùùúø ïñúïôðüú÷úïôăñýöúø öüÿïúîúüúþñ ûú øñāìùôóøÿ ÐÚ (ðüñùìòùúõ úíú÷úăöô); 7 - ïüìùôĂì 
ôýý÷ñðÿñøúõ þñüüôþúüôô ÞċùĈ-äìùċ ô Ûìøôüú-Ì÷ìċ; 8¬ôùòñùñüùú-ïñúùúøôăñýöôñ ïüìùôĂć ýøñùć 
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îñüïñùþùćā ùñúþñöþúùôăñýöôā ïñúîú÷ùúîćā ðîôòñùôõ, þüìùýĀúüøôüÿĊąôāïñúïôðüúýĀñüÿ; 9- 
ïüìùôĂć ÞċùĈ-äìùĈ-Ðòÿùïìüú-Ûìøôüýöúõ ýö÷ìðăìþúõ úí÷ìýþô; 10-ïüìùôĂć ïôðüúïñú÷úïôăñýöôā 
üìõúùúî ý øñòïúüùćøô ô ûüñðïúüùćøô ìüþñóôìùýöôøô íìýýñõùìøô ûú ðìùùćø Ìùþćûöú Í.Ñ., 
×ìïÿþôùì Ñ.Ô., Ýìøìüôùì Î.Ý. (1976 ï.); 11 - ïüìùôĂć üìóðñ÷ì üìóùúîúóüìýþùćā ýö÷ìðăìþćā ýþüÿöþÿü 
(öì÷ñðúùôðć, ïñüĂôùôðć, ì÷Ĉûôùôðć) ô úýúíñùùúýþñõ üñ÷ĈñĀì; 12-14- îóìôøúüìýûú÷úòñùôñ 
üìóùúîúóüìýþùćā úüúïñùùćā ïúüùú-ýö÷ìðăìþćā óúù: 12-öì÷ñðúùýöúïú úüúïñùñóì; 13- ïñüĂôùýöúïú 
úüúïñùñóì; 14-ì÷Ĉûôõýöúïú úüúïñùñóì; 15- ôùðñöýć ïôðüúïñú÷úïôăñýöôā üìõúùúî ûñüîúïú ûúüċðöì; 16 
- þüìùýĀúüøôüÿĊąôñ ïôðüúïñúýĀñüÿ: ì. Ċòùú-, í. ýñîñüúøúùúîñüïñùþùćñ ùñúþñöþúùôăñýöôñ 
ýþüÿöþÿüć; 17 - þüìùýĀúüøôüÿĊąôñ ïôðüúïñúýĀñüÿ îúðúúþíúüúø ð÷ċ ûôþĈñîćā ô āúóċõýþîñùùćā 
Ăñ÷ñõ øñïìûú÷ôýć ô öüÿûùćñ ùìýñ÷ñùùćñ ûÿùöþć ýþüìù âñùþüì÷Ĉùúõ Ìóôô; 18 - þüìùýĀúüøôüÿĊąôñ 
ïñúüôýöìøô ïôðüúïñúýĀñüÿ ñýþñýþîñùùćñ îúðúñøć (ÔÖ-Ôýýćö-Öÿ÷Ĉ, Ý-Ýìüñóýöúñ úóñüú) ô 
ôýöÿýýþîñùùćñ îúðúñøć îúðúāüìùô÷ôą ô ÏéÝ (ÞÎ - Þúöþúïÿ÷Ĉýöúñ, ÙÎ- Ùÿüñöýöúñ, ÖÎ- 
Öìõüìöÿøýöúñ, ãÎ- ãìüîìöýöúñ, ÖÌÎ - Öìûăôïìõýöúñ) ÞċùĈ-äìùĈ-Ðòÿùïìüú-Ûìøôüýöúõ 
ýö÷ìðăìþúõ ïúüùúõ úí÷ìýþô; 19-ôùðñöýć ïôðüúïñú÷úïôăñýöôā üìõúùúî îþúüúïú ûúüċðöì: [1- Ôýýćö-
Öÿ÷Ĉýöôõ, 2- Ô÷ôõýöôõ, 3 - ì. -Ûüôíì÷āìĄýöôõ, í.- Ì÷ìöÿ÷Ĉýöôõ, 4 - Óìõýìùýöôõ, 5. -Ùìüćùýöôõ, 6- 
Þì÷ìýýöôõ, 7- ãÿõýöôõ, 8 - Öìüìþìÿýýöôõ, 9 - Ðòÿùïìüú-Ì÷ìþìÿýýöìċ, 10 - Ýñîñüùìċ ăìýþĈ Îúýþúăùúïú 
ÞċùĈ-äìùċ, 11 - Ċòùìċ ăìýþĈ Îúýþúăùúïú ÞċùĈ-äìùċ, 12 - áìù-Þñùïüô, 13- ãÿ-Ô÷ôõýöìċ,14 - Ýìÿü-
Þìüíìïìþìõýöìċ, 15 - ý÷úòùćõ àñüïìùýöôõ, 16 - ÛüôþìĄöñùþýöôõ, 17 - ý÷úòùćõ êòùú-Þìðòôöýöôõ, 
18 - ÓñüìîĄìùýöôõ, 19 - ý÷úòùìċ ï÷ćíúîìċ óúùì Óìûìðùúïú ÞċùĈ-äìùċ, ûüñðýþìî÷ñùùìċ: 20 - ãìþöì÷ú-
Öÿüìøôùýöôø ô 21 - Ïôýýìüú-Ì÷ìõýöôø; 22 - Ûìøôüýöôø]; 20 - ùìûüìî÷ñùôċ ðîôòñùôċ îñüïñùþùćā 
ùúîñõĄôā ýþüÿöþÿü ô ïñúîú÷ùúîćā ûìðñùôõ ïúüùćā øìýý [6 - 13]. 

Î Þúöþúïÿ÷Ĉýöìċ ÏéÝ îúðúôóøñąñùôñø îúðúāüìùô÷ôąì 19,5 öø3 î 2018 ï. îćùÿòðñùú íć÷ú 
ûüôúýþìùúîôþĈ þÿüíôùÿ ð÷ċ ÿýþüìùñùôċ ìîìüôõùúõ ýôþÿìĂôô; ï. ûüúí÷ñøć ý îćùÿòðñùùćøô 
ñòñïúðùćøô ìîìüôõùćø ýíüúýìøô îúðć ôýûćþćîìĊþ ãìüðìüôùýöúñ îúðúāüìùô÷ôąñ úíĆñøúø îúðć 
5,2 öø3; ð. ôóøñùċĊþ ïôðüúïñú÷úïôăñýöôñ ÿý÷úîôċ îúóðñõýþîôñø ùì ïôðüúïñúýĀñüÿ îúðúāüìùô÷ôąì: 
Öìûăìïìõýöúñ, Ìùðôòìùýöúñ, ãìüîìöýöúñ, Öñö-Ýìüìõýöúñ. 

Ý÷ñðÿñþ ûúðăñüöùÿþĈ, ăþú îćðñ÷ñùùćñ ùì öìüþñ öüÿûùćñ øñïìûú÷ôýć - ïúüúðì: Ì÷øìþć, 
ÞìĄöñùþ, ÍôĄöñö, ÐÿĄìùíñ ô ðüÿïôñ ïÿýþúùìýñ÷ñùùćñ ûÿùöþć î ýîċóô ý üúýþúø îúðúûúþüñí÷ñùôċ ô 
ÿüíìùôóìĂôñõ þüìùýĀúüøôüÿĊþ ïôðüúïñúýĀñüÿ, îćóćîìċ üúýþ ïñúüôýöúî îúðùúïú ïñùñóôýì. 

Ùì úýùúîñ ýþìþôýþôăñýöôā úíúíąñùôõ Ïìîüô÷ñùöú Ñ.Ý. ô Ðñüûïú÷ĈĂ Î.à. (1962), ÏúüĄöúîì 
Ý.Û., Ðúíüúîú÷Ĉýöúïú Ý.Ï., Öìû÷ôùì Û.Ì. ô ðü. (2006) ùìøô íć÷ô ð÷ċ ôýý÷ñðÿñøúïú ïúüùú-
ýö÷ìðăìþúïú üñïôúùì úĂñùñùć ï÷ÿíôùùćñ îñüúċþùúýþùćñ üñýÿüýć ûúðóñøùćā îúð ýþüìù 
âñùþüì÷Ĉùúõ Ìóôô, öúþúüćñ ûú ûüñðîìüôþñ÷Ĉùćø ðìùùćø ýúýþìîô÷ô ýúúþîñþýþîñùùú: ì). ðú ï÷ÿíôù 
2 öø üìýûüúýþüìùČùùćñ ûúð þñüüôþúüôċøô: Öćüïćóýþìùì- 27 þćý. öø3, Þìðòôöôýþìùì 19,3 þćý. öø3, 
ßóíñöôýþìùì 60,4 þćý. öø3, Þÿüöøñùôýþìùì 66 þćý. öø3, Öìóìāýþìùì 366 þćý. öø3; í). ðú 5 öø ûúð 
þñüüôþúüôċøô: Öćüïćóýþìùì- 70 þćý. öø3, Þìðòôöôýþìùì-50,4 þćý. öø3, ßóíñöôýþìùì -156,8 þćý. öø3, 
Þÿüöøñùôýþìùì- 170,8 þćý. öø3, Öìóìāýþìùì -952,0 þćý. öø3. î). öüúî÷ô ÷ôþúýĀñüć, ýúðñüòìąôñýċ î 
óñøùúõ öúüñ ðú 25 öø ûúð þñüüôþúüôċøô: Öćüïćóýþìùì¬ 51 þćý. öø3, Þìðòôöôýþìùì- 36,5 þćý. öø3, 
ßóíñöôýþìùì- 114,0 þćý. öø3, Þÿüöøñùôýþìùì- 124,5 þćý. öø3, Öìóìāýþìùì- 695,0 þćý. öø3; ï).ðú ï÷ÿíôù 
70 öø ûúð þñüüôþúüôċøô: Öćüïćóýþìùì- 70 þćý. öø3, Þìðòôöôýþìùì -50,4 þćý. öø3, ßóíñöôýþìùì- 168 
þćý. öø3, Þÿüöøñùôýþìùì -183,0 þćý. öø3, Öìóìāýþìùì- 1020,0 þćý. öø3; ð). Üñýÿüýć øìùþôõùćā îúð 
Ċîñùô÷Ĉùúïú ô öüôýþì÷÷ôóìĂôúùùú ýîċóìùùúïú āìüìöþñüì ûúð þñüüôþúüôċøô: Öćüïćóýþìùì- 11,8 
ø÷ù. öø3, Þìðòôöôýþìùì- 8,5 ø÷ù.öø3, ßóíñöôýþìùì- 26,4 ø÷ù.öø3, Þÿüöøñùôýþìùì- 28,8 ø÷ù.öø3, 
Öìóìāýþìùì 1-60,5 ø÷ù.öø3 [4 - 13]. 

Ùì üôý. 4 ûüñðýþìî÷ñùì µÛ÷ìùñþìüùìċ ýāñøì-üìóüñó ýþüúñùôċ ô îóìôøúðñõýþîôċ û÷ìùñþúýĀñü î 
þüìùýĀúüøìĂôô ô Āúüøôüúîìùôô öüÿïúîúüúþì öúøûúùñùþ ûú÷ôïüÿùþúî íñó øñāìùôóøì ðüñùìòùúõ 
úíú÷úăöô½, ïðñ úöñìùôăñýöìċ öúüì îý÷ñðýþîôñ íú÷ññ îćýúöúïú óùìăñùôċ û÷úþùúýþô íìóì÷Ĉþúî 
ûúïüÿòìñþýċ ûúð íú÷ññ ÷ñïöôõ ýÿíýþüìþ öúùþôùñùþì÷Ĉùúõ öúüć. 

Ûüô ĉþúø ìùúøì÷ôô ô ùñúðùúüúðùúýþô, úíüìóÿñøćñ î ÷ôþúýĀñüñ ÿüìîùúîñĄôîìĊþýċ ûú 
óìöúùìø ôóúýþìóôô íú÷ññ îċóöúõ ìýþñùúýĀñüúõ [14]. 
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Üôý.4. Û÷ìùñþìüùìċ ýāñøì-üìóüñó ýþüúñùôċ ô îóìôøúðñõýþîôċ û÷ìùñþúýĀñü î þüìùýĀúüøìĂôô ô 
Āúüøôüúîìùôô öüÿïúîúüúþì öúøûúùñùþ ûú÷ôïüÿùþúî íñó øñāìùôóøì ðüñùìòùúõ úíú÷úăöô 

Fig.4. The planetary scheme-section of the structure and interaction of the planet-spheres in the 
transformation and the formation of the cycle of components of polygrims without the mechanism of 

the drainage shell 

 

 
Ùìøô, î úþ÷ôăôñ úþ (üôý. 4) ùì üôý.5 ÿýúîñüĄñùýþîúîìùì øñþúðú÷úïôċ ÏüôïúüĈñîì Ý.Ø. (1971), 

þ.ñ. öúùĂñûĂôċ ðüñùìòùúõ úíú÷úăöô Óñø÷ô. 
 
Üôý.5. ÔÏÙ øúðñ÷Ĉ û÷ìùñþìüùúõ þüìùýĀúüøìĂôô ïôðüúïñúýĀñüć ïúüùćā ýþüìù îñüïñùþùćøô 
ïñúðôùìøôăñýöôøô ðîôòñùôċøô ô öüÿïúîúüúþúø öúøûúùñùþ ûú÷ôïüÿùþúî ô îúðć ûú øñāìùôóøÿ 

ðüñùìòùúõ úíú÷úăöô 

Fig.5. IGN is a model of the planetary transformation of the hydrogeosphere of mountainous 
countries by vergent geodynamic movements and the rotation of the components of polygranates and 

water by the mechanism of the drainage shell 

 
 
Ùì ÔÏÙ øúðñ÷ô (Üôý. 5) ûüñðýþìî÷ñùć ýþìþôĀôĂôüúîìùùćñ úíú÷úăöô Óñø÷ô: ØÚ - øìùþôõùìċ 

(ùôòùċċ) ĉùðúýĀñüì; ÌÚ - ìýþñùúýĀñüì úöñìùôăñýöìċ; ÌÖ - ìýþñùúýĀñüì öúùþôùñþì÷Ĉùìċ; ÐÚ - 
ðüñùìòùìċ úíú÷úăöì; ÍÚ2 -íìóì÷Ĉþć úöñìùôăñýöôñ ùôòùôõ ý÷úõ; ÍÚ1 - íìóì÷Ĉþć úöñìùôăñýöôñ, 
îñüāùôõ ý÷úõ; ÍÚ1 - íìóì÷Ĉþć úöñìùôăñýöôñ îñüāùôõ ý÷úõ; ÍÖ - íìóì÷Ĉþć öúùþôùñùþì÷Ĉùćñ 
(ûüñúíüìóúîìùùćñ ôó úöñìùôăñýöôā); ÏÍ - ïüìùôþú-íìóì÷Ĉþć (ý÷úô ûüñúíüìóúîìùôċ ÍÖ î ïüìùôþć); Ï 
- ïüìùôþć; ÝÚá - ýüñðôùùú-úöñìùôăñýöôñ āüñíþć; îñüïñùþùćñ úüúïñùć Óñø÷ô: ÐÎ-ðôîñüïñùþùćñ, 
êØÎ - Ċòùú-øúùúîñüïñùþùćñ; ÝØÎ - ýñîñüú-øúùúîñüïñùþùćñ; ÖÎ - öúùîñüïñùþùćñ. Ýûüìîì 
ûüôîñðñùć úíúíąñùùćñ ðìùùćñ ú ýúðñüòìùôô î îñýúîćā (%) öú÷ôăñýþîì îúðć î 
ýþüìþôĀôĂôüúîìùùćā þú÷ąìā ïôðüúïñúýĀñüć. 

ÔÏÙ øúðñ÷Ĉ ûúóîú÷ċñþ ÿýþìùúîôþĈ îûñüîćñ øñāìùôóø üúòðñùôċ ïüìùôþúî, î üñóÿ÷Ĉþìþñ 
îćąñ÷ìăôîìùôċ ô þüìùýĀúüøìĂôô íìóì÷Ĉþúî üìó÷ôăùúïú îüñøñùô ûúïüÿòñùôċ ûúð öúùþôùñþć, 
öúþúüćñ î ï÷úíì÷Ĉùúø öüÿïúîúüúþñ öúøûúùñþ ûú÷ôïüÿùþúî ûüñúíüìóÿĊþýċ ôó ÍÚ -íìóì÷Ĉþúî 
úöñìùôăñýöôā ûüô ûúðĈñøñ îîñüā ûú üìóüñóÿ î ÍÖ - íìóì÷Ĉþć öúùþôùñùþì÷Ĉùćñ, óìþñø î ÏÍ - ïüìùôþć 
íìóì÷Ĉþúôðùćñ, ô îćĄñ î ýúíýþîñùùú ïüìùôþć [2-3, 6-13]. 

Úíýÿòðñùôċ üñóÿ÷Ĉþìþúî. Ö ðúöìóìþñ÷Ĉýþîÿ þüìùýĀúüøìĂôô ïôðüúïñúýĀñüć ðú 80% úþùúýċþýċ 
ûú ÐÿðìĄîô÷ô Ì.Ý. (2013)óúùć üìóîôþôċ ûúðþúû÷ñùôċ ô îćýúöúïú ûúðĆČøì ßÏÎ þñāùúïñùùúïú 
ïñùñóôýì î ÚĄ-Öìüìýÿõýöúø úìóôýñ. Î úìóôýñ î þñăñùôñ ûúý÷ñðùôā 75 ÷ñþ ûúðĆñø ßÏÎ ûüúôýāúðô÷ ýú 
ýöúüúýþĈĊ ðú 1,5 ø/ïúð, ăþú îćóîì÷úïñúüôýöô úþ óìíú÷ìăôîìùôċ, óìýú÷ñùôċ, ûüúýìðúö, þôöýúþüúûôô, 
ðô÷ìþìùýôô, ýñõýøúûüúýìðúö ô ûüôüìąñùôċ ýñõýøôăñýöúõ íì÷÷Ĉùúýþô. Ö ðüÿïúøÿ ûüôøñüÿ 
þüìùýĀúüøìĂôô ïôðüúïñúýĀñüć úþùúýċþýċ ìîìüôô ùì üìðôúìöþôîùćā ô þúöýôăùćā 
āîúýþúāüìùô÷ôąìā ûú Ìõþøìþúîÿ Ô.Þ., Þúüïúñîÿ Ô.Ì. (2001 ï.), Ìþćöñùúîúõ é.é. (2013), ûüôîñðĄôñ 


