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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. 
 

 
 
 

mailto:vestnik-tnu@mail.ru


3 

 

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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ʋɼʂ 624.131: 553.3 

ʀʅɾɽʅɽʈʅʆ ī ʈʋɼʅʀʏʅɸʗ ɻɽʆʃʆɻʀʗīʅʆɺʆɽ ɼʀʌʌɽʈɽʅʎʀɸʃʔʅʆɽ 

ʈɸɿɺʀʊʀɽ ʀʅɾɽʅɽʈʆʁ ɻɽʆʃʆɻʀʀ ʇʆʃɽɿʅʓʍ ʀʉʂʆʇɸɽʄʓʍ ʅɸ ʇʈʀʄɽʈɽ 

ʂɸɿɸʍʉʊɸʅɸ 

 

ʋʩʫʧʘʝʚ ʐ.ʕ., ɽʜʠʛʝʥʦʚ ʄ.ɹ. 

ʎʝʥʪʨʘʣʴʥʦ ɸʟʠʘʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɿʝʤʣʠ 

ʀʥʩʪʠʪʫʪ ɺʇ ʠ ɻʕ ʅɸʅ ʂʈ, 

ʅʘʫʯʥʦ ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʌʠʨʤʘ ɻɽʆʕʆʂʉ 

 

ɺʚʝʜʝʥʠʝ. ʀʥʞʝʥʝʨʥʘʷ ʛʝʦʣʦʛʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ: ʘ). ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʛʨʘʞʜʘʥʩʢʦʛʦ; ʙ). 

ʜʦʨʦʞʥʦʛʦ ʠ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ; ʚ). ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ; ʛ). ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ; ʜ). 

ʘʵʨʦʜʨʦʤʥʦʛʦ; ʝ). ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʪʝʤ, ʯʪʦ ʦʪʢʨʳʪʳʝ ʢʘʨʴʝʨʳ ʠ 

ʧʦʜʟʝʤʥʳʝ ʰʘʭʪʳ ʧʨʠʚʦʜʷʪ ʢ ʠʟʚʣʝʯʝʥʠʶ ʦʛʨʦʤʥʳʭ ʤʘʩʩ ʛʨʫʥʪʦʚ, ʨʘʟʛʨʫʟʢʝ ʦʛʨʦʤʥʦʛʦ ʦʙʲʝʤʘ 

ʠ ʠʭ ʧʝʨʝʤʝʱʝʥʠʶ, ʦʩʘʜʢʘʤ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ, ʟʘʛʨʷʟʥʝʥʠʷʤ, ʛʝʦʨʠʩʢʘʤ ʧʨʠʨʦʜʥʦ-

ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʢʪʠʚʠʟʘʮʠʠ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʳʭ ʛʝʦʨʠʩʢʦʚ ʚ ʛʦʨʥʦ-

ʜʦʙʳʚʘʶʱʝʤ ʜʝʣʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʦʩʚʦʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ 

ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦʡ-ʛʝʦʣʦʛʠʠ ʠ ʝʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʘʟʜʝʣʦʚ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʣʠʷʥʠʷ 

ʛʝʦʨʠʩʢʦʚ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʥʘʩʝʣʝʥʠʝ ʠ ʪʝʨʨʠʪʦʨʠʶ, ʩʬʝʨʳ ʚʣʠʷʥʠʷ ʨʫʜʥʠʢʦʚ, ʯʪʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʠʢʣʘʜʥʦʡ ʪʝʤʦʡ. 

ʆʙʟʦʨ ʤʠʨʦʚʦʡ ʠʟʫʯʝʥʥʦʩʪʠ. ɺ ʪʨʘʜʠʮʠʦʥʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʧʦ ʉʘʚʘʨʝʥʩʢʦʤʫ 

ʌ.ʇ. (1937, 1941), ʇʦʧʦʚʫ ʀ.ɺ. (1951), ʂʦʣʦʤʝʥʩʢʦʤʫ ʅ.ɺ. (1956) ʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʬʝʨʳ 

ʚʣʠʷʥʠʷ ʨʫʜʥʠʢʦʚ ʠʭ ʛʣʫʙʠʥʘ ʥʝ ʧʨʝʚʳʰʘʶʪ ʦʪ ʜʝʩʷʪʢʦʚ ʜʦ ʧʝʨʚʳʭ ʩʦʪʝʥ ʤʝʪʨʦʚ. ɺ ʫʯʝʙʥʠʢʘʭ 

ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʃʦʤʪʘʜʟʝ ɺ.ɼ., ʀʚʘʥʦʚʘ ʀ.ʇ. ʛʣʫʙʠʥʘ ʠ ʩʬʝʨʘ 

ʚʣʠʷʥʠʷ ʨʫʜʥʠʢʦʚ ʘʥʘʣʦʛʠʯʥʳ, ʘ ʧʦ ʜʘʥʥʳʤ ʉʝʨʛʝʝʚʘ ɽ.ʄ., ʐʘʫʤʷʥ ʃ.ɺ., ɸʙʘʪʫʨʦʚʦʡ ʀ.ɺ., 

ɹʘʡʙʘʪʰʘ ɸ.ɹ. ʠ ʜʨ. ʠʭ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʤʦʞʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʙʦʣʝʝ ʫʛʣʫʙʣʝʥʦ [1-20]. 

ʆʜʥʘʢʦ ʬʘʢʪʠʯʝʩʢʠʡ ʧʦʠʩʢ ʧʝʨʩʧʝʢʪʠʚ ʨʫʜʦʥʦʩʥʦʩʪʠ, ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʚʦ ʚʨʝʤʷ ʉʉʉʈ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʦʙʫʨʝʥʥʳʤʠ ʛʣʫʙʦʢʠʤʠ ʠ ʩʚʝʨʭʛʣʫʙʦʢʠʤʠ 13 ʩʢʚʘʞʠʥʘʤʠ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ 

ʩʦʩʪʘʚʠʣʠ ʚ: ʂʘʟʘʭʩʪʘʥʝ-2, ʋʢʨʘʠʥʝ-2 ʠ ʈʦʩʩʠʠ-9. ʉʢʚʘʞʠʥʳ ʧʦʟʚʦʣʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʜʦʚʝʩʪʠ ʩʬʝʨʫ ʚʦʟʜʝʡʩʪʚʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʜʦ ʢʨʦʚʣʠ ʣʠʪʦʩʬʝʨʳ, ʠʤʝʣʠ ʠʥʞʝʥʝʨʥʦ-

ʨʫʜʥʠʯʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʧʝʮʠʘʣʠʟʘʮʠʶ. ɻʣʫʙʠʥʘ ʧʦʠʩʢʦʚʦʡ ʩʢʚʘʞʠʥʳ, ʧʨʦʡʜʝʥʥʦʡ ʚ ʪʝʯʝʥʠʝ 

(1962-1971 ʛʛ.) ʩʦʩʪʘʚʠʣʠ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʚ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ɸʨʘʣʩʦʨʩʢʘʷ ʉɻ-1 -6,8 

ʢʤ; ɹʠʠʢʞʘʣʴʩʢʘʷ ʉɻ-2, - 6,2 ʢʤ, ʜʣʷ ʧʦʠʩʢʘ ʥʝʬʪʠ ʠ ʛʘʟʘ [5]. 

ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʛʣʫʙʠʥʘ ʩʢʚʘʞʠʥʳ ʄʫʨʫʥʪʘʫʩʢʘʷ ʉɻ-10, (1984), ʧʨʦʝʢʪʥʘʷ - 7 ʢʤ., ʜʣʷ 

ʧʦʠʩʢʘ ʟʦʣʦʪʘ. ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʉʘʘʪʣʠʥʩʢʘʷ (1977-1990), ʬʘʢʪʠʯʝʩʢʘʷ ʛʣʫʙʠʥʘ ʩʦʩʪʘʚʠʣʘ 8324 

ʤ, ʧʨʦʝʢʪʥʘʷ ʛʣʫʙʠʥʘ 11 ʢʤ. ɺ ʋʢʨʘʠʥʝ ʂʨʠʚʦʨʦʞʩʢʘʷ ʉɻ-8 (1984-1993), ʛʣʫʙʠʥʘ ʩʢʚʘʞʠʥʳ ī 5 

382 ʤ, ʧʨʦʝʢʪʥʘʷ - 12 ʢʤ, ʜʣʷ ʧʦʠʩʢʘ ʞʝʣʝʟʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚ. ɺ ʈʦʩʩʠʠ ʛʣʫʙʠʥʘ ʧʨʦʡʜʝʥʥʦʡ 

ʩʢʚʘʞʠʥʳ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ɽʥ-ʗʭʪʠʥʩʢʘʷ ʉɻ-7, ʩʦʩʪʘʚʠʣʘ 6900 ʤ, ʧʨʠ ʧʨʦʝʢʪʥʦʡ ʛʣʫʙʠʥʝ 7 

500 ʤ, ʜʣʷ ʧʦʠʩʢʘ ʥʝʬʪʠ ʠ ʛʘʟʘ; ʚ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʂʦʣʚʠʥʩʢʘʷ ʩʢʚʘʞʠʥʘ (1961), ʧʨʦʡʜʝʥʘ 

ʛʣʫʙʠʥʦʡ 7057 ʤ; ʥʘ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʝ ʈʦʩʩʠʠ, ʩʢʚʘʞʠʥʘ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʘʷ ʉɻ-5, ʧʨʦʡʜʝʥʘ ʚ 

ʪʝʯʝʥʠʝ (1984-1993ʛʛ) ʛʣʫʙʠʥʦʡ 6904 ʤ, ʧʨʠ ʧʨʦʝʢʪʥʦʡ ʛʣʫʙʠʥʝ 7 ʢʤ; ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, 

ʩʢʚʘʞʠʥʘ ʊʶʤʝʥʩʢʘʷ ʉɻ-6 (1987-1996 ʛʛ) ʧʨʦʡʜʝʥʘ ʛʣʫʙʠʥʦʡ 7502 ʤ, ʧʨʠ ʧʨʦʝʢʪʥʦʡ ʛʣʫʙʠʥʝ 8 

ʢʤ, ʜʣʷ ʧʦʠʩʢʘ ʥʝʬʪʠ ʠ ʛʘʟʘ; ʚ ʊʘʪʘʨʩʪʘʥʝ, ʩʢʚʘʞʠʥʘ ʅʦʚʦ-ɽʣʭʦʚʩʢʘʷ ʧʨʦʡʜʝʥʘ ʚ 1988 ʛ. ʛʣʫʙʠʥʦʡ 

- 5881 ʤ; ʚ ʇʦʚʦʣʞʴʝ, ɺʦʨʦʪʠʣʦʚʩʢʘʷ ʩʢʚʘʞʠʥʘ ʧʨʦʡʜʝʥʘ (1989-1992 ʛʛ.) ʛʣʫʙʠʥʦʡ - 5374 ʤ, ʜʣʷ 

ʧʦʠʩʢʘ ʘʣʤʘʟʦʚ ʠ ʠʟʫʯʝʥʠʷ ʇʫʯʝʞ-ʂʘʪʫʥʢʩʢʦʡ ʘʩʪʨʦʙʣʝʤʳ; ʩʚʝʨʭʛʣʫʙʦʢʘʷ ʩʢʚʘʞʠʥʘ ʂʦʣʴʩʢʘʷ 

ʉɻ-3 ʧʨʦʡʜʝʥʘ ʚ ʪʝʯʝʥʠʝ 24 ʣʝʪ (1970-1994 ʛʛ.) ʛʣʫʙʠʥʦʡ 12262 ʤ., ʧʨʠ ʛʣʫʙʠʥʝ ʧʨʦʝʢʪʥʦʡ 15 ʢʤ; 

ʚ ʉʨʝʜʥʝʤ ʋʨʘʣʝ, ʩʢʚʘʞʠʥʘ ʋʨʘʣʴʩʢʘʷ ʉɻ-4 (1985), ʧʨʦʡʜʝʥʘ ʛʣʫʙʠʥʦʡ 6100 ʤ, ʧʨʠ ʧʨʦʝʢʪʥʦʡ 

ʛʣʫʙʠʥʝ - 15000 ʤ, ʜʣʷ ʧʦʠʩʢʘ ʤʝʜʥʳʭ ʨʫʜ ʠ ʠʟʫʯʝʥʠʷ ʩʪʨʦʝʥʠʷ ʋʨʘʣʘ [5]. 

ɺ ʜʘʣʴʥʝʤ ʟʘʨʫʙʝʞʴʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʝ ʙʫʨʝʥʠʝ ʩʢʚʘʞʠʥ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟʦʚ 70-ʭ ʛʦʜʘʭ 

ʖʥʠʚʝʨʩʠʪʠ, ʉʐɸ ʜʦʩʪʠʛʣʠ ʛʣʫʙʠʥ 8686 ʤ; ɹʝʡʜʝʥ-ʖʥʠʪ-9 159 ʤ; ɹʝʨʪʘ-ʈʦʜʞʝʨʩ-9 583 ʤ; 
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ɹʠʛʭʦʨʥ, ɺʘʡʦʤʠʥʛ ʛʣʫʙʠʥʘ ʩʢʚʘʞʠʥʳ 7583 ʤ. ɸʚʩʪʨʠʷ, ʎʠʩʪʝʨʜʦʨʬ (80-ʝ ʛʛ.), ʛʣʫʙʠʥʘ 

ʩʢʚʘʞʠʥʳ 8553 ʤ; ʐʚʝʮʠʷ, ʉʠʣʴʷʥ ʈʠʥʛ, ʛʣʫʙʠʥʘ ʩʢʚʘʞʠʥʳ 6,8 ʢʤ. ɻʝʨʤʘʥʠʷ Hauptbohrung 

(1990-1994), ʛʣʫʙʠʥʘ ʩʢʚʘʞʠʥʳ ʜʦʩʪʠʛʣʘ 9100 ʤ, ʧʨʠ ʧʨʦʝʢʪʥʦʡ ʛʣʫʙʠʥʝ 10 ʢʤ [5]. 

ʇʦ ʂʦʧʥʠʯʝʚʫ ʖ.ʌ. ʠ ʉʦʢʦʣʦʚʦʡ ʀ.ʅ. (2001), ʠʟʫʯʠʚʰʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʱʥʳʭ ʚʟʨʳʚʦʚ ʥʘ 

ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ ʚ ʨʘʡʦʥʝ ʉʝʤʠʧʘʣʘʪʠʥʩʢʦʛʦ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʧʦʣʠʛʦʥʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ 

ʷʚʣʝʥʠʝ ʧʦʛʣʦʱʝʥʠʷ ʵʥʝʨʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʢʦʪʦʨʳʝ 

ʧʦʛʣʦʱʘʣʠʩʴ ʥʝʜʨʘʤʠ ʚ ʜʚʫʭ ʢʨʫʧʥʳʭ ʨʘʟʣʦʤʥʳʭ ʟʦʥʘʭ: ʩʠʣʴʥʦ ʥʘ ʛʣʫʙʠʥʘʭ 10-20 ʢʤ (ʧʣʦʱʘʜʢʠ 

ɹʘʣʘʧʘʥ ʠ ɼʝʛʝʣʝʥ), ʘʥʦʤʘʣʴʥʦ ʩʠʣʴʥʦʝ ʧʦʛʣʦʱʝʥʠʝ S-ʚʦʣʥ ʚ ʜʠʘʧʘʟʦʥʝ ʛʣʫʙʠʥ 10-120 ʢʤ, ʩʣʘʙʦʝ 

ʧʦʛʣʦʱʝʥʠʝ ʥʘ ʛʣʫʙʠʥʝ 200 ʢʤ, ʯʪʦ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʩ ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʢʨʫʛʦʚʦʨʦʪʘ 

ʢʦʤʧʦʥʝʥʪ ʧʦʣʠʛʨʫʥʪʦʚ ʚ ʚʠʜʝ ʧʦʜʲʝʤʘ ʬʣʶʠʜʦʚ ʠʟ ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ 

ʂʘʟʘʭʩʪʘʥʝ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦʡ ʛʝʦʣʦʛʠʠ, ʦʩʦʙʝʥʥʦ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦʡ 

ʛʝʦʜʠʥʘʤʠʢʠ [10]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʬʝʨʘ ʧʨʷʤʦʛʦ ʚʩʢʨʳʪʠʷ ʛʦʨʥʳʤʠ ʚʳʨʘʙʦʪʢʘʤʠ, ʚ ʮʝʣʷʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʜʦʙʳʯʠ ʨʫʜ ʠ ʠʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʥʘ ʩʫʰʝ, ʧʨʦʥʠʟʳʚʘʝʪ ʠ ʜʦʩʪʠʛʘʝʪ 

ʢʨʦʚʣʠ, ʘ ʧʨʠ ʙʫʨʝʥʠʠ ʥʘ ʜʥʝ ʦʢʝʘʥʦʚ ʠ ʤʦʨʝʡ ʙʣʠʟʢʘ ʢ ʧʦʜʦʰʚʝ ʣʠʪʦʩʬʝʨʳ [1-3, 5, 10, 19, 20]. 

ʄʝʪʦʜʠʢʘ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʣʘʩʩʠʯʝʩʢʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʩʝʪʠ ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʟʤʝʨʝʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʝʦʨʠʩʢʦʚ, ʧʦʣʝʚʳʝ ʩʲʝʤʢʠ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʠ ʥʦʚʳʝ 

ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʥʦʤʠʯʝʩʢʠʝ, ʢʘʪʘʩʪʨʦʬʦʚʝʜʯʝʩʢʠʝ ʛʨʘʬʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʦʣʦʛʠʠ, ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʪʠʧʠʟʘʮʠʠ, ʤʠʥʠʤʠʟʘʮʠʠ 

ʠ ʫʧʨʘʚʣʝʥʠʷ ʛʝʦʨʠʩʢʘʤʠ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʦʩʥʦʚ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦʡ ʛʝʦʣʦʛʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʛʝʦʛʠʜʨʦʣʦʛʠʯʝʩʢʘʷ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʥʦʤʠʯʝʩʢʘʷ ʤʝʪʦʜʦʣʦʛʠʠ ʢʘʨʪʠʨʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦʰʠʨʦʪʥʦʡ, ʧʦʜʦʣʛʦʪʥʦʡ ʠ ʧʦʛʣʫʙʠʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʝʦʨʠʩʢʦʚ ʣʠʪʦʩʬʝʨʳ ʥʘ ʧʨʠʤʝʨʝ ʪʝʨʨʠʪʦʨʠʠ 

ʂʘʟʘʭʩʪʘʥʘ[1-20]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʝʜʣʘʛʘʝʤʳʝ ʧʝʨʚʳʝ ʦʩʥʦʚʳ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦʡ ʛʝʦʣʦʛʠʷ 

ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʜʠʩʮʠʧʣʠʥʘʤʠ: ʠʥʞʝʥʝʨʥʘʷ ʛʝʦʣʦʛʠʷ, ʨʫʜʥʠʯʥʘʷ ʛʠʜʨʦʛʝʦʣʦʛʠʷ, ʨʫʜʥʠʯʥʘʷ 

ʛʝʦʣʦʛʠʷ, ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʘʷ ʛʝʦʣʦʛʠʷ, ʛʦʨʥʦ-ʧʨʦʤʳʰʣʝʥʥʘʷ ʠʥʞʝʥʝʨʥʘʷ ʛʝʦʣʦʛʠʷ, 

ʛʝʦʛʠʜʨʦʣʦʛʠʷ, ʠʥʞʝʥʝʨʥʘʷ ʛʝʦʥʦʤʠʷ. 

ɻʝʦʣʦʛʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ- ʨʘʟʜʝʣ ʛʝʦʣʦʛʠʠ, ʠʟʫʯʘʶʱʠʡ ʫʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, 

ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʩʪʨʦʝʥʠʷ ʠ ʩʚʷʟʠ ʨʫʜʥʳʭ ʪʝʣ ʩ ʚʤʝʱʘʶʱʠʤʠ ʠʭ ʧʦʨʦʜʘʤʠ. ʈʫʜʥʠʯʥʘʷ ʛʝʦʣʦʛʠʷ 

- ʛʝʦʣ. ʦʙʩʣʫʞʠʚʘʥʠʝ ʨʫʜʥʠʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʧʦʠʩʢ ʠ ʜʦʨʘʟʚʝʜʢʘ, 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʙʳʯʠ. ɻʦʨʥʦʧʨʦʤʳʰʣʝʥʥʘʷ ʛʝʦʣʦʛʠʷ- ɻ ʪʦ ʛʦʨʥʘʷ ʥʘʫʢʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʥʘʥʠʡ ʦ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʝ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʥʝʜʨʘ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʵʪʦʤ ʩʚʦʡʩʪʚ ʛʝʦʨʝʩʫʨʩʦʚ. 

ɻʦʨʥʦʧʨʦʤʳʰʣʝʥʥʘʷ ʠʥʞʝʥʝʨʥʘʷ ʛʝʦʣʦʛʠʷ ʠʟʫʯʘʝʪ ʛʦʨʥʳʝ ʧʦʨʦʜʳ, ʠʭ ʪʦʣʱʠ (ʤʘʩʩʠʚʳ) ʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʛʦʨʥʳʭ ʨʘʙʦʪ [1-3, 5, 12,15, 20]. 

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʘ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ ʠʥʪʝʛʨʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʠ ʤʝʩʪʦ ʚ ʥʝʡ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦʡ 

ʛʝʦʣʦʛʠʠ, ʛʜʝ: ɸ. ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ, ɹ. ʠʥʪʝʛʨʘʣʴʥʘʷʩʭʝʤʳ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦʡ ʛʝʦʣʦʛʠʠ 

(ʀʈɻ), ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ɻʈïʛʨʫʥʪʦʚʝʜʝʥʠʷ ʨʫʜʥʠʯʥʦʛʦ, ʀʈɻɼïʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦʡ 

ʛʝʦʜʠʥʘʤʠʢʠ, ʈʀʈɻïʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦʡ ʛʝʦʣʦʛʠʠ. ʅʘ ʨʠʩ. 1 - ɹ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʧʦʜʨʘʟʜʝʣʳ ʀʈɻ ʦʙʲʝʜʠʥʝʥʳ ʚ ʚʠʜʝ ʢʨʫʛʘ, ʘ ʪʘʢʞʝ ʪʨʝʫʛʦʣʴʥʠʢʘ ʩʚʷʟʠ ʠ 

ʧʝʨʝʩʝʯʝʥʠʡ ʠʤ ʯʘʩʪʝʡ ʢʨʫʛʘ. ɺʥʝʰʥʷʷ ʯʘʩʪʴ ʢʨʫʛʘ ʦʪʥʦʩʠʪʩʷ ʢ ʀɻʄ ï ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʚʥʫʪʨʝʥʥʷʷ ʢ ʀʈɻ [19]. 

ɻʨʫʥʪʦʚʝʜʝʥʠʝ ʨʫʜʥʠʯʥʦʝ (ɻʈ), ʝʩʪʴ ʨʘʟʜʝʣ ʦʙʱʝʛʦ ʛʨʫʥʪʦʚʝʜʝʥʠʷ, ʠʟʫʯʘʶʱʠʡ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʩʦʩʪʘʚʘ, ʩʪʨʦʝʥʠʷ, ʩʦʩʪʦʷʥʠʷ ʠ ʩʚʦʡʩʪʚ ʨʫʜʥʳʭ ʛʨʫʥʪʦʚ, ʦʪʣʠʯʘʶʱʠʡ 

ʨʘʟʨʘʙʦʪʢʘʤʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʟʚʣʝʯʝʥʠʷ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 
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ʈʠʩ. 1. ʂʦʥʮʝʧʪʫʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʙʣʦʢ-ʩʭʝʤʳ ʨʘʟʚʠʪʠʷ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦʡ 

ʛʝʦʣʦʛʠʠ: ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ 

Fig. 1. Conceptual structural flowcharts for the development of engineering-mine geology: 

differential  
ɸ 

 
ɹ 

(ɸ) ʠ ʠʥʪʝʛʨʘʣʴʥʘʷ (ɹ) ʩʭʝʤʳ ʚʟʘʠʤʦʩʚʷʟʠ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦʡ ʛʝʦʣʦʛʠʠ- ʀʈɻ ʠ ʝʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʩʫʙʯʘʩʪʝʡ: ʘ) ʛʨʫʥʪʦʚʝʜʝʥʠʝ ʨʫʜʥʠʯʥʦʝ - ɻʈ; ʙ) ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʘʷ ʛʝʦʜʠʥʘʤʠʢʘ - ʀʈɻɼ; ʚ) 

ʨʝʛʠʦʥʘʣʴʥʘʷ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʘʷ ʛʝʦʣʦʛʠʷ - ʈʀʈɻ, ʩ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʝʡ (ʀɻ) ʠ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʝʡ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ (ʀɻʄ) 

 

ɻʈ ï ʠʟʫʯʘʝʪ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʫʶ ʛʦʨʥʫʶ ʧʦʨʦʜʫ ʨʫʜʫ ʠ ʚʣʠʷʥʠʝ ʝʝ ʤʝʪʘʣʣʦʚ ʥʘ ʩʦʩʪʘʚ, 

ʩʪʨʦʝʥʠʝ ʠ ʩʚʦʡʩʪʚʘ ʛʨʫʥʪʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʝʛʦ ʦʩʚʦʝʥʠʷ, ʫʪʠʣʠʟʘʮʠʠ ʠ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ. ɻʨʫʥʪʳ-ʨʫʜʥʳʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʦʚ ʜʨʦʙʣʝʥʠʷ, ʨʘʬʠʥʠʨʦʚʘʥʠʷ, 

ʦʙʦʛʘʱʝʥʠʷ ʠ ʠʟʚʣʝʯʝʥʠʷ ʜʦ ʠʩʢʦʤʦʛʦ ʤʝʪʘʣʣʘ ʨʘʟʣʠʯʥʦʡ ʧʨʦʙʥʦʩʪʠ, ʧʦʚʝʨʛʘʶʪʩʷ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʤ, ʤʠʥʝʨʘʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ, ʵʣʝʢʪʨʦ-ʤʘʛʥʠʪʥʳʤ, ʭʠʤʠʯʝʩʢʠʤ, ʪʝʨʤʠʯʝʩʢʠʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʛʦ, ʛʨʫʥʪʦʚʝʜʝʥʠʝ ʨʫʜʥʠʯʥʦʝ ʠʟʥʘʯʘʣʴʥʦ ʩ ʤʦʤʝʥʪʘ 

ʧʦʠʩʢʘ ʠ ʨʘʟʚʝʜʢʠ, ʧʦ ʵʪʘʧʘʤ ʜʦʙʳʯʠ, ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʝ ʠʟʚʣʝʯʝʥʠʝ 

ʤʝʪʘʣʣʘ ʠ ʧʨʠʟʚʘʥʦ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʚʪʦʨʠʯʥʳʭ ʙʝʟʦʪʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʟʚʣʝʯʝʥʠʡ ʧʦʣʝʟʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʠʟ ʦʪʭʦʜʦʚ ʨʫʜʥʠʢʦʚ. ɻʨʫʥʪʦʚʝʜʝʥʠʝ ʨʫʜʥʠʯʥʦʝ ʧʦʣʫʯʠʣʦ ʨʘʟʚʠʪʠʝ ʚ ʥʘʫʯʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ çʊʝʭʥʠʯʝʩʢʘʷ ʤʝʣʠʦʨʘʮʠʷ ʛʨʫʥʪʦʚè ɺʦʨʦʥʢʝʚʠʯʘ ʉ.ɼ., 

ʃʘʨʠʦʥʦʚʦʡ ʅ.ɸ. ʠ çʊʝʭʥʦʛʝʥʥʳʝ ʛʨʫʥʪʳè ʆʛʦʨʦʜʥʠʢʦʚʦʡ ɽ.ʅ., ʅʠʢʦʣʘʝʚʦʡ ʉ.ʂ. ʠ ʜʨ., ʛʦʨʥʦ-

ʨʫʜʥʠʯʥʦʤ ʜʝʣʝ, ʤʝʪʘʣʣʫʨʛʠʠ ʠ ʧʨʠʢʣʘʜʥʳʭ ʥʘʫʢʘʭ ʦʙʦʛʘʱʝʥʠʠ ʨʫʜ [4, 11, 13]. 

ʀʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʘʷ ʛʝʦʜʠʥʘʤʠʢʘ (ʀʈɻɼ) ʠʟʫʯʘʝʪ ʛʝʦʨʠʩʢʠ ʥʘ ʨʫʜʥʠʢʘʭ, ʛʜʝ ʛʦʨʥʦ-

ʧʨʦʭʦʜʯʝʩʢʠʤʠ ʚʟʨʳʚʘʤʠ ʠ ʙʫʨʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤʠ ʨʘʟʨʫʰʘʶʪʩʷ ʥʝʜʨʘ, ʧʨʠʚʦʜʷʱʠʝ ʢ 

ʦʙʨʫʰʝʥʠʷʤ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ, ʢʨʦʚʣʠ ʰʘʭʪ, ʦʙʚʘʣʘʤ, ʦʧʦʣʟʥʷʤ, ʟʘʪʦʧʣʝʥʠʷʤ, ʟʘʛʨʷʟʥʝʥʠʷʤ, 

ʧʨʦʨʳʚʘʤ ʜʘʤʙ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʠ ʦʪʩʪʦʡʥʠʢʦʚ ʨʫʜʥʠʯʥʳʭ ʚʦʜ, ʛʦʨʥʳʤ ʫʜʘʨʘʤ, ʧʦʞʘʨʘʤ, 

ʚʟʨʳʚʘʤ ʛʘʟʦʚ ʠ ʠʥʳʭ ʛʝʦʨʠʩʢʦʚ. ʀʈɻɼ - ʠʟʫʯʘʝʪ ʵʢʟʦ- ʠ ʵʥʜʦʛʝʥʥʳʝ ʦʧʘʩʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ 

ʧʨʠʨʦʜʥʦʛʦ, ʪʝʭʥʦʛʝʥʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʚʳʟʚʘʥʥʳʝ ʨʫʜʥʠʢʘʤʠ, 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʤʠ ʛʝʦʨʠʩʢʠ ʦʪ ʚʟʨʳʚʦʚ, ʫʜʘʨʦʚ ʠ ʚʠʙʨʘʮʠʡ ʣʠʪʦʩʬʝʨʳ [19]. 

ʈʝʛʠʦʥʘʣʴʥʘʷ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʘʷ ʛʝʦʣʦʛʠʷ (ʈʀʈɻ) ʠʟʫʯʘʝʪ ʚʣʠʷʥʠʝ ʤʥʦʞʝʩʪʚʘ 

ʨʫʜʥʠʢʦʚ ʠ ʩʬʝʨ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʝʛʠʦʥʦʚ ʠ ʠʭ 

ʯʘʩʪʝʡ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʥʝ ʪʦʣʴʢʦ ʧʨʠ-ʧʦʚʝʨʭʥʦʩʪʫʶ ʩʬʝʨʫ ʠʭ ʧʨʷʤʦʛʦ ʙʣʠʟʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʘ 

ʪʘʢʞʝ ʫʜʘʣʝʥʥʳʭ ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʛʝʦʨʠʩʢʦʚ, ʧʨʦʥʠʟʳʚʘʶʱʠʭ ʣʠʪʦʩʬʝʨʫ. ʈʀʈɻ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʨʝʛʠʦʥʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ɻʈ ʠ ʀʈɻɼ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʥʘ 

ʥʘʩʝʣʝʥʠʝ ʠ ʪʝʨʨʠʪʦʨʠʠ, ʚʦʟʜʝʡʩʪʚʠʷ ʢʫʤʤʫʣʷʪʠʚʥʳʭ ʵʬʬʝʢʪʦʚ, ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʨʦʩʪʘ 

ʧʣʦʪʥʦʩʪʠ ʥʘʭʦʞʜʝʥʠʡ ʨʫʜʥʠʢʦʚ, ʢʘʨʴʝʨʦʚ, ʰʘʭʪ, ʙʫʨʦʚʳʭ ʩʢʚʘʞʠʥ ʧʨʠ ʨʘʟʚʝʜʢʝ ʠ ʜʦʙʳʯʝ ʨʫʜ. 
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ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʘ ʩʦʩʪʘʚʣʝʥʥʘʷ ʚʧʝʨʚʳʝ çʈʝʛʠʦʥʘʣʴʥʘʷ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ 

ʢʘʨʪʘ ʪʠʧʠʟʘʮʠʠ ʛʝʦʨʠʩʢʦʚ ʧʨʠʨʦʜʥʦʛʦ, ʪʝʭʥʦʛʝʥʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʜʣʷ 

ʂʘʟʘʭʩʪʘʥʘè [19]. 

 

ʈʠʩ.2. ʈʝʛʠʦʥʘʣʴʥʘʷ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʪʠʧʠʟʘʮʠʠ ʛʝʦʨʠʩʢʦʚ 

ʧʨʠʨʦʜʥʦʛʦ, ʪʝʭʥʦʛʝʥʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʜʣʷʧʨʠ-ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʯʘʩʪʠ ʠ 

ʢʨʦʚʣʠ ʣʠʪʦʩʬʝʨʳ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ 

Fig.2. Regional engineering-mine-geological map of typification of georisks of natural, man-

made and ecological nature for near-surface part and roof of the lithosphere of Kazakhstan 

 
 

ʅʘ ʜʘʥʥʦʡ ʢʘʨʪʝ (ʨʠʩ.2) ʥʘʨʷʜʫ ʩ ʛʨʘʥʠʮʘʤʠ ʢʨʫʧʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʜʝʣʝʥʠʡ ʠ ʧʨʠʨʦʜʥʳʭ 

ʟʦʥ ʚʳʜʝʣʝʥʳ: 1- ʛʝʨʮʠʥʠʜʳ (ɼʞʫʥʛʘʨʦ-ɹʘʣʭʘʰʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ, ʋʨʘʣʘ, ʖʞʥʦʛʦ ʊʷʥʴ-

ʐʘʥʷ); 2. - ʢʘʣʝʜʦʥʠʜʳ (ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ); 3. - ʵʧʠʛʝʨʮʠʥʩʢʠʝ ʧʣʘʪʬʦʨʤʳ 

(ʊʫʨʘʥʩʢʦʡ ʧʣʠʪʳ, ʊʫʨʛʘʡʩʢʦʛʦ ʧʨʦʛʠʙʘ, ʋʩʪʶʨʪʘ, ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ); 4. - ʜʨʝʚʥʠʭ 

ʧʣʘʪʬʦʨʤ (ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʩʠʥʝʢʣʠʟʳ, ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ); 5. - ʤʝʟʦʟʦʠʜʳ 

(ʄʘʥʛʳʩʪʘʫ); 6. - ʨʘʡʦʥʳ ʩ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʴʶ; 7. - ʨʘʡʦʥʳ ʩ ʚʳʩʦʢʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʴʶ; 8. - ʨʘʡʦʥʳ ʥʘʠʙʦʣʝʝ ʧʣʦʪʥʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʦʩʨʝʜʦʪʦʯʝʥʠʷ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ; 9. - ʨʘʡʦʥʳ ʩʦʩʨʝʜʦʪʦʯʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ; 10. -

ʨʘʡʦʥʳ ʛʦʨʦʜʩʢʦʡ ʫʨʙʘʥʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʠ ʝʛʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 11. - ɿʦʥʳ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ 

ʧʨʦʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ. ʀʟ ʜʘʥʥʦʡ ʩʦʩʪʘʚʣʝʥʥʦʡ ʚʧʝʨʚʳʝ ʢʘʨʪʳ ʚʠʜʥʦ, ʯʪʦ ʛʦʨʥʦ-ʜʦʙʳʚʘʶʱʘʷ ʠ 

ʨʫʜʥʠʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʧʨʠʚʦʜʠʪ ʢ ʨʝʛʠʦʥʘʣʴʥʦʤʫ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʨʦʚʣʠ ʣʠʪʦʩʬʝʨʳ [19]. 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥ ʀʈɻ ʢʘʨʴʝʨʥʳʡ ʤʝʪʦʜ ʠ ʛʝʦʪʝʭʥʦʣʦʛʠʷ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, ʨʘʟʛʨʫʞʘʶʱʠʝ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʫʶ ʯʘʩʪʴ ʢʨʦʚʣʠ ʣʠʪʦʩʬʝʨʳ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ: 

ʘ. ʉʦʢʦʣʦʚʩʢʠʡ ʞʝʣʝʟʦʨʫʜʥʳʡ, ʛʣʫʙʠʥʦʡ 520 ʤ ʙ. ʂʘʯʘʨʩʢʠʡ ʞʝʣʝʟʦʨʫʜʥʳʡ ʢʘʨʴʝʨʳ, 

ʛʣʫʙʠʥʦʡ 352 ʤ. ɺ ʉʘʨʙʘʡʩʢʦʤ ʞʝʣʝʟʦʨʫʜʥʦʤ ʢʘʨʴʝʨʝ ʛʣʫʙʠʥʘ ʜʦʩʪʠʛʣʘ 590 ʤ, ʧʣʦʱʘʜʴ ʯʘʰʠ 

ʩʦʩʪʘʚʣʷʝʪ 9,8 ʢʤ2, ʘ ʦʙʲʝʤ ʠʟʚʣʝʯʝʥʥʳʭ ʠʟ ʥʝʜʨ ʨʫʜ ʠ ʛʨʫʥʪʦʚ ʧʨʝʚʳʰʘʝʪ 1,52 ʢʤ3. ʇʨʠ 

ʠʟʚʣʝʯʝʥʠʠ ʠʭ ʥʝʜʨ ʤʘʩʩʠʚʦʚ ʛʨʫʥʪʦʚ ʧʦ ʉʝʨʛʝʝʚʫ ɽ.ʄ. (1983), ʥʘʯʠʥʘʷ ʩ ʦʙʲʝʤʘ ʜʦ 0,5 ʢʤ3 ʠ 

ʙʦʣʝʝ, ʠ/ʠʣʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ ʪʘʢʠʤʠ ʞʝ ʚʦʜʦʠʟʤʝʱʝʥʠʷʤʠ, ʚ ʣʠʪʦʩʬʝʨʝ 

ʥʘʯʠʥʘʶʪ ʯʘʩʪʦ ʠʥʜʫʮʠʨʦʚʘʪʴʩʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʪʨʠʛʛʝʨʥʳʝ ʵʢʟʦʛʝʥʥʳʝ ʦʧʘʩʥʳʝ ʧʨʦʮʝʩʩʳ [14, 

19]. 

  



8 

 

ʈʠʩ. 3. ʌʦʪʦʜʦʢʫʤʝʥʪʳ ʦʙʲʝʢʪʦʚ ʀʈɻ ʢʘʨʴʝʨʥʦʛʦ ʦʪʢʨʳʪʦʛʦ ʤʝʪʦʜʘ ʠ ʛʝʦʪʝʭʥʦʣʦʛʠʠ 

ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʠʩʪʦʯʥʠʢʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʨʠʩʢʦʚ ʥʘ ʧʨʠʤʝʨʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʘʟʘʭʩʪʘʥʘ 

Fig. 3. Photo documents of the IRG facilities of the open pit mining method and geotechnology of 

mining and georis sources using the example of Kazakhstanôs deposits 

 
ʘ.        ʙ  

 

ʇʦ ʨʫʜʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ: ʚ 6 

ʞʝʣʝʟʦʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʂʘʯʘʨʩʢʦʝ-1, ʃʦʤʦʥʦʩʦʚʩʢʦʝ-4, ʉʦʢʦʣʦʚʩʢʦʝ-9, 

ʂʫʨʞʫʥʢʫʣʴʩʢʦʝ-12, ʉʘʨʙʘʡʩʢʦʝ-7, ʖʞʥʦ-ʉʘʨʙʘʡʩʢʦʝ-7-ʘ; 5 ʙʦʢʩʠʪʦʚʳʭ ʥʘ ʘʣʣʶʤʠʥʠʡ - 

ɸʷʪʩʢʦʝ-10, ɺʦʩʪʦʯʥʦ-ɸʷʪʩʢʦʝ-10, ʂʨʘʩʥʦʦʢʪʷʙʨʴʩʢʦʝ-18, ɸʨʢʘʣʳʢʩʢʦʝ-19, ɹʝʣʠʥʩʢʦʝ -14; 5 

ʟʦʣʦʪʦʨʫʜʥʳʭ ɺʘʩʠʣʴʢʦʚʩʢʦʝ-3, ɺʘʨʚʘʨʠʥʩʢʦʝ-8, ʂʦʤʘʨʦʚʩʢʦʝ-16, ʕʣʝʚʘʪʦʨʥʦʝ-16, 

ɼʞʝʪʠʛʘʨʠʥʩʢʦʝ-16; ʚ 2 ʫʨʘʥʦʚʳʭ ʂʘʩʘʯʠʥʩʢʦʝ-5, ɻʨʘʯʝʚʩʢʦʝ-6; ʧʦ ʦʜʥʦʤʫ ʦʣʦʚʦʨʫʜʥʦʝ 

ʉʘʨʳʤʙʝʪʦʚʩʢʦʝ; ʮʠʥʢʦʚʦʝ ʐʘʡʤʝʨʜʝʥʦʚʩʢʦʝ; ʘʩʙʝʩʪʦʚʦʝ ɼʞʝʪʠʛʘʨʠʥʩʢʦʝ ʠ ʙʫʨʦʫʛʦʣʴʥʦʝ 

ʇʨʠʦʟʝʨʥʦʝ [19]. 

ʆʙʩʫʞʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʤʝʪʦʜʦʣʦʛʠʠ ʥʦʚʳʭ ʠʥʞʝʥʝʨʥʦ-

ʨʫʜʥʠʯʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʠʜʝʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʝʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʦʚ: ʛʨʫʥʪʦʚʝʜʝʥʠʷ ʨʫʜʥʠʯʥʦʛʦ, ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦʡ ʛʝʦʜʠʥʘʤʠʢʠ, 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦʡ ʛʝʦʣʦʛʠʠ ʥʘ ʧʨʠʤʝʨʝ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ ʠ ʝʛʦ 

ʩʫʙʯʘʩʪʝʡ [19]. 

ʇʦ ɽʞʦʚʫ ɹ.ɺ. (1986), ʍʫʜʷʢʦʚʫ ɻ.ʀ., ʊʘʱʠ ʉ.ʄ., ʂʫʣʘʢʦʚʫ ɸ.ʇ., ʅʠʢʦʥʦʚʫ ʈ.ʀ. (1979) 

ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ ʨʘʟʚʠʪʳ ʚʜʦʣʴ ʩʠʩʪʝʤʳ ʢʦʥʠʯʝʩʢʠʭ ʤʦʨʬʦʩʪʨʫʢʪʫʨ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʠʧʘ 

(ʄʎʊ) ʩ ʨʘʜʠʫʩʘʤʠ ʨʘʚʥʳʤʠ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ ʦʯʘʛʦʚ-ʠʥʠʮʠʘʪʨʦʚ (ʢʦʥʮʝʥʪʨʦʚ). ʉ ʧʦʟʠʮʠʡ 

ʧʨʝʜʣʘʛʘʝʤʦʡ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦʡ ʛʝʦʜʠʥʘʤʠʢʠ ʧʨʠ ʦʩʚʦʝʥʠʠ ʨʫʜʥʠʢʘʤʠ ʛʝʦʨʠʩʢʠ ʙʫʜʫʪ 

ʧʨʦʷʚʣʷʪʴʩʷ ʧʦ ʢʦʥʮʝʥʪʨʠʯʝʩʢʦʡ ʩʭʝʤʝ [8, 19]. 

ʇʦ ʜʘʥʥʳʤ ɹʘʡʙʘʪʰʘ ɸ.ɹ. (2008) ʚ ʂʘʟʘʭʩʪʘʥʝ ʦʪʢʨʳʪʦ ʠ ʨʘʟʚʝʜʘʥʦ ʙʦʣʝʝ 2270 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʨʫʜʥʳʭ, ʛʦʨʶʯʠʭ ʠ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʂʘʟʘʭʩʪʘʥ ʟʘʥʠʤʘʝʪ 

1-ʦʝ ʚ ʤʠʨʝ ʧʦ ʟʘʧʘʩʘʤ ʫʨʘʥʦʚʦʡ ʨʫʜʳ ʠ ʚʦʣʴʬʨʘʤʘ, 2-ʦʝ - ʭʨʦʤʦʚʦʡ ʨʫʜʳ, 3-ʴʝ - ʤʘʨʛʘʥʮʘ, 4-ʦʝ- 

ʤʝʜʠ, 7-ʦʝ - ʟʦʣʦʪʘ, ʜʝʡʩʪʚʫʶʪ ʜʝʩʷʪʢʠ ʛʦʨʥʦ-ʨʫʜʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʛʜʝ ʜʦʙʳʚʘʝʪʩʷ ʠ 

ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 70 ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ [3]. 

ʕʢʟʦʛʝʥʥʳʝ ʨʫʜʥʳʝ ʬʦʨʤʘʮʠʠ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʝʣʝʟʘ, ʚʘʥʘʜʠʷ, ʤʘʨʛʘʥʮʘ, 

ʬʦʩʬʦʨʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʞʝʣʝʟʠʩʪʳʭ ʢʚʘʨʮʠʪʘʭ ʠ ʢʝʤʙʨʠʡʩʢʠʭ ʫʛʣʠʩʪʦ-

ʛʣʠʥʠʩʪʦ-ʢʨʝʤʥʠʩʪʳʭ ʦʩʘʜʢʘʭ. ʉ ʧʦʟʠʮʠʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦʡ ʛʝʦʣʦʛʠʠ ʧʦ 

ʠʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʦʥʫ ʩʦʯʣʝʥʝʥʠʷ ʛʝʦʢʦʥʦʚ ʆʙʩʢʦʡ ʠ ʂʘʟʘʭʩʢʦ-ʊʷʥʴ-

ʐʘʥʴʩʢʦʡ ʄʎʊ ʢʘʣʝʜʦʥʩʢʦʛʦ ʠ ʛʝʨʮʠʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ [19]. 

ʇʦ ʂʫʟʥʝʮʦʚʫ ʆ.ʃ., ʂʦʚʘʣʝʚʫ ɻ.ɸ., ʄʫʨʘʚʴʝʚʫ ɺ.ɺ. (1994) ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʳʝ ʠ ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ ʨʝʛʠʦʥʘʣʴʥʦ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦ-ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʝʛʠʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʘʣʠʯʠʝʤ ʄʎʊ ʚ ʚʠʜʝ ʂʦʩʪʘʥʘʡʩʢʦʡ ʯʘʩʪʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʣʴʮʝʚʳʭ ʟʦʥ ʀʰʠʤʩʢʦʡ 

ʧʣʘʥʝʪʘʨʥʦʡ ʛʝʦʩʠʩʪʝʤʳ ʩ ʛʣʫʙʠʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ, ʚʳʩʦʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʠ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʚʤʝʱʘʶʱʝʡ ʩʨʝʜʳ [9, 19]. 

ɻʈ ʠʟʫʯʘʝʪ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʝ, ʜʠʥʘʤʠʯʝʩʢʠʝ ʠʟʤʝʥʷʶʱʠʝʩʷ ʚʦ ʚʨʝʤʝʥʠ ʩʦʩʪʘʚ, ʩʪʨʦʝʥʠʝ 

ʠ ʩʚʦʡʩʪʚʘ ʤʠʥʝʨʘʣʦʚ, ʛʦʨʥʳʭ ʧʦʨʦʜ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ ʛʨʫʥʪʘīʨʫʜʳ. ɺ 

ʧʨʠʥʮʠʧʘʭ ʝʝ ʦʩʥʦʚ, ʚ ʢʘʯʝʩʪʚʝ ʩʧʝʮʠʬʠʢʠ ʠʩʩʣʝʜʫʶʪʩʷ ʭʠʤʠʯʝʩʢʠʝ, ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʠʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʣʝʢʩʥʦ ʩ ʥʘʯʘʣʘ ʧʦʠʩʢʦʚ ʠ ʨʘʟʚʝʜʢʠ, ʠʥʞʝʥʝʨʥʳʭ 

http://paleokazakhstan.info/images/earth/188.jpg
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ʠʟʳʩʢʘʥʠʡ, ʊʕʆ ʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ, ʜʦʙʳʯʠ, ʠʟʚʣʝʯʝʥʠʷ ʤʝʪʘʣʣʦʚ ʠʟ ʨʫʜ ʜʦ 

ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʜʠʮʠʡ ʠʭ ʧʨʦʙʥʦʩʪʠ. ɺ ɻʈ ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʥʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʟʥʘʯʘʣʴʥʦ ʥʘ ʩʪʘʜʠʠ ʧʦʠʩʢʘ ʠ ʨʘʟʚʝʜʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʨʦʚʦʜʠʪʴ ʧʦ ʧʝʨʚʳʤ ʞʝ ʦʙʨʘʟʮʘʤ ʠ 

ʤʦʥʦʣʠʪʘʤ ʛʨʫʥʪʦʚʝʜʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʦʙʨʘʟʮʦʚ ʨʫʜ ʤʝʪʘʣʣʘ ʜʣʷ ʦʮʝʥʢʠ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʠʟʚʣʝʯʝʥʠʷ ʤʝʪʘʣʣʘ ʩ ʧʦʟʠʮʠʡ ɻʈ ʠ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦʡ 

ʛʝʦʣʦʛʠʠ [19]. 

ʇʦ ʜʘʥʥʳʤ ʆʛʦʨʦʜʥʠʢʦʚʦʡ ɽ.ʅ., ʅʠʢʦʣʘʝʚʦʡ ʉ.ʂ. (2017) ʧʨʠ ʠʟʚʣʝʯʝʥʠʠ ʧʦʣʝʟʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʦʪ 30 ʜʦ 70% ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʚʩʣʝʜʩʪʚʠʝ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʪʝʭʥʦʣʦʛʠʡ ʠʟʚʣʝʯʝʥʠʷ 

ʩʢʣʘʜʠʨʫʶʪʩʷ ʚ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ - ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʠ ʛʦʨʥʳʝ ʦʪʚʘʣʳ, ʘ ʨʫʜʥʳʡ ʢʦʥʮʝʥʪʨʘʪ 

ʧʦʩʣʝ ʧʝʨʝʨʘʙʦʪʢʠ ʦʙʨʘʟʫʝʪ ʥʦʚʳʝ ʦʪʭʦʜʳ ʚ ʚʠʜʝ ʰʣʘʢʦʚ, ʟʦʣʳ ʠ ʰʣʘʤʦʚ. ʇʨʠ ʵʪʦʤ ʥʘ 1000 ʪ 

ʤʝʪʘʣʣʘ ʧʨʠ ʤʠʨʦʚʦʡ ʜʦʙʳʯʝ ʨʫʜ ʦʙʨʘʟʫʝʪʩʷ ʜʦ 10 ʢʤ3 ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʪʭʦʜʦʚ ʛʨʫʥʪʦʚ [13, 19]. 

ɺ ɻʈ, ʛʨʫʥʪʳ ʠ ʠʭ ʩʦʩʪʘʚ, ʩʪʨʦʝʥʠʝ ʠ ʩʚʦʡʩʪʚʘ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʛʝʥʝʟʠʩʘ ʠ ʧʨʦʮʝʩʩʦʚ ʩʝʜʠʤʝʥʪʘʮʠʠ, ʜʠʘʛʝʥʝʟʘ, ʢʘʪʘʛʝʥʝʟʘ, ʛʠʧʝʨʛʝʥʝʟʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʛʨʫʥʪʦʚʝʜʝʥʠʷ - ʚ ʩʚʷʟʠ ʩ ʤʝʪʘʤʦʨʬʦʛʝʥʝʟʦʤ, ʚʫʣʢʘʥʦ-ʤʘʛʤʘʪʠʟʤʦʤ ʠ 

ʪʝʭʥʦʛʝʥʝʟʦʤ, ʦʙʨʘʟʫʶʱʠʭ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʠʩʢʦʤʳʝ ʤʝʪʘʣʣʳ ʠ ʪʝʭʥʦʟʝʤʳ - ʠʩʢʫʩʩʪʚʝʥʥʳʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ [19]. 

ʀʥʞʝʥʝʨʥʦ ʨʫʜʥʠʯʥʘʷ ʛʝʦʜʠʥʘʤʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʦʨʠʩʢʠ, ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʝʩʷ 

ʨʫʜʥʠʢʘʤʠ ʩʬʝʨʦʡ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʫʩʪʘʨʝʚʰʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʝʛʣʫʙʦʢʦʛʦ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ, ʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ ʚʦʣʥ ʪʝʭʥʦʛʝʥʥʳʭ ʚʟʨʳʚʦʚ ʜʦ ʤʘʥʪʠʠ ʠ ʦʢʨʫʞʘʶʱʝʡ ʣʠʪʦʩʬʝʨʥʦʡ 

ʩʨʝʜʳ [19]. 

ɺ çɻʝʦʣʦʛʠʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭè ʘʢʘʜʝʤʠʢ ʉʤʠʨʥʦʚ ɺ.ʀ. (1982)  

ʦʧʠʩʳʚʘʝʪ, ʯʪʦ ʂʘʟʘʭʩʪʘʥ ʝʩʪʴ ʪʠʧʠʯʥʘʷ ʙʠʮʠʢʣʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʢʘʣʝʜʦʥʩʢʠʭ ʠ ʛʝʨʮʠʥʩʢʠʭ ʵʥʜʦʛʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʛʜʝ ʢʨʫʧʥʳʝ ʛʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ ʝʩʪʴ 

ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʢʘʥʘʣʳ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʮʠʨʢʫʣʷʮʠʠ ʨʘʩʪʚʦʨʦʚ, ʬʣʶʠʜʦʚ, ʨʫʜʦʥʦʩʥʳʭ 

ʨʘʩʧʣʘʚʦʚ ʥʘʚʝʨʭ ʠʟ ʥʝʜʨ. ɸʢʘʜʝʤʠʢ ʉʠʜʦʨʝʥʢʦ ɸ.ɺ. (1986) ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʛʝʦʣʦʛʠ ʜʣʷ 

ʠʟʚʣʝʯʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʙʫʜʫʪ ʧʨʦʥʠʢʘʪʴ ʚ ʚʝʨʭʥʶʶ ʤʘʥʪʠʶ [8, 9, 14, 19]. 

ʇʦ ʊʨʦʬʠʤʦʚʫ ɺ.ʊ., ʍʘʯʠʥʩʢʦʡ ʅ.ɼ., ʎʫʢʘʥʦʚʦʡ ʃ.ɸ. ʠ ʜʨ. (2014) ʧʨʠ ʠʟʚʣʝʯʝʥʠʠ 

ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʝʚʳʩʠʣʘ 1100 ʤ, ʤʝʞʜʫ 

ʟʘʙʦʝʤ ʰʘʭʪʳ ʠ ʚʳʩʦʪʦʡ ʛʦʨʥʳʭ ʦʪʚʘʣʦʚ. ʅʘʧʨʠʤʝʨ, ʤʝʜʥʦʨʫʜʥʳʡ ɹʠʛʝʤ-ʢʘʥʴʦʥ ʢʘʨʴʝʨ ʚ ʰʪʘʪʝ 

ʖʪʘ ʉʐɸ ʠʤʝʝʪ ʛʣʫʙʠʥʫ 774 ʤ ʠ ʧʣʦʱʘʜʴ 7, - 2 ʢʤ2, ʞʝʣʝʟʦʨʫʜʥʳʡ ʂʘʯʢʘʥʘʨʩʢʠʡ ʢʘʨʴʝʨ 

ʂʘʟʘʭʩʪʘʥʘ ʠʤʝʝʪ ʧʨʦʝʢʪʥʫʶ ʦʪʤʝʪʢʫ 720 ʤ. ʇʦ ʉʝʨʛʝʝʚʫ ɽ.ʄ. (1986) ʩʦʚʨʝʤʝʥʥʳʝ ʰʘʭʪʳ 

ʧʨʝʚʳʩʠʣʠ ʛʣʫʙʠʥʳ 1,3 ʢʤ, ʚ ʏʝʭʦʩʣʦʚʘʢʠʠ, 1,5 ʢʤ ʚ ɻʝʨʤʘʥʠʠ ʠ ɹʝʣʴʛʠʠ, ʟʦʣʦʪʦʨʫʜʥʳʝ ʨʫʜʥʠʢʠ 

ʚ ʀʥʜʠʠ ʠ ʖɸʈ 4 ʢʤ, ʧʨʠ ʵʪʦʤ ʙʫʨʝʥʠʝ ʩʢʚʘʞʠʥ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ ʧʨʝʚʳʰʘʝʪ 7-8 ʢʤ, ʘ ʩʘʤʘʷ 

ʩʚʝʨʭʛʣʫʙʦʢʘʷ ʚ ʪ.ʯ. ʩʚʷʟʘʥʥʘʷ ʩ ʧʨʦʙʣʝʤʘʤʠ ʨʫʜʦʛʝʥʝʟʘ ʂʦʣʴʩʢʘʷ ʩʢʚʘʞʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 12 ʢʤ [16, 

19].  

ʄʦʜʝʨʥʠʟʠʨʦʚʘʥʥʘʷ ʠ ʫʪʦʯʥʝʥʥʘʷ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘʤʠ (2015-2017) ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ 

ʧʣʘʥʝʪʘʨʥʘʷ ʩʭʝʤʘ-ʨʘʟʨʝʟ çʀʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦ-ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʠ ʛʝʦʥʦʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʢʨʫʛʦʚʦʨʦʪʘ ʢʦʤʧʦʥʝʥʪ ʧʦʣʠʛʨʫʥʪʦʚ ɿʝʤʣʠ ʧʦ ʤʝʭʘʥʠʟʤʫ ʜʨʝʥʘʞʥʦʡ ʦʙʦʣʦʯʢʠ (ɼʆ)è ʜʦʧʦʣʥʝʥʘ 

ʠʥʠʮʠʠʨʫʶʱʠʤʠ ʦʯʘʛʘʤʠ ʠ ʤʝʛʘʩʪʨʫʢʪʫʨʘʤʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʠʧʘ (ʄʎʊ) ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ (ʨʠʩ.12) [7 - 9, 16, 19]. 

ʅʘ ʨʠʩ. 4 ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʣʫʙʠʥʥʦʝ ʩʪʨʦʝʥʠʝ ʦʨʦʛʝʥʦʚ ɺʳʩʦʢʦʡ ɸʟʠʠ (ʘ) ʠ ʪʝʨʨʠʪʦʨʠʠ (ʙ) 

ʂʘʟʘʭʩʪʘʥʘ, ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʘʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʦ ʜʨʝʥʘʞʥʦʡ ʦʙʦʣʦʯʢʝ ɻʨʠʛʦʨʴʝʚʘ 

ʉ.ʄ. (1971) ʠ ʄʎʊ [7, 8, 16, 19]. 
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ʈʠʩ. 4. ɻʣʫʙʠʥʥʦʝ ʩʪʨʦʝʥʠʝ ɺʳʩʦʢʦʡ ɸʟʠʠ (ʘ) ʠ (ʙ) ʂʘʟʘʭʩʪʘʥʘ ʩ ʀʈɻ ʠ ʛʝʦʥʦʤʠʯʝʩʢʦʡ 

ʤʦʜʝʣʴʶ - ʨʘʟʨʝʟʦʤ ʢʨʫʛʦʚʦʨʦʪʘ ʧʦʣʠʛʨʫʥʪʦʚ, ʬʣʶʠʜʦʚ ʠ ʚʦʜʳ, ʦʙʨʘʟʫʶʱʝʡ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʧʦ ʤʝʭʘʥʠʟʤʫ ʜʨʝʥʘʞʥʦʡ ʦʙʦʣʦʯʢʠ ʠ ʄʎʊ 

Fig. 4. The deep structure of High Asia (a) and (b) of Kazakhstan with an IRG and a geonomic 

model - a section of the cycle of polygranates, fluids and water, forming mineral deposits by the 

mechanism of the drainage shell and ITC 

 
                                   ʘ.       ʙ 

 

ʅʘ ʨʠʩʫʥʢʝ 3 ʙ ʧʨʝʜʩʪʘʚʣʝʥʳ: 1ï ʦʨʦʛʝʥ; 2- ʧʣʘʪʬʦʨʤʘ; 3 - ʦʢʝʘʥ; 4 - ʟʦʥʘ ʛʠʜʨʘʪʦʚ ʥʘ ʩʫʰʝ 

ʠ ʛʘʟʦʛʠʜʨʘʪʦʚ ʧʦʜ ʦʢʝʘʥʘʤʠ; 5- ʟʦʥʘ ʥʝʬʪʝʛʘʟʦʨʫʜ; 6.- ʜʨʝʥʘʞʥʘʷ ʦʙʦʣʦʯʢʘ (ɼʆ) ʢʨʫʛʦʚʦʨʦʪʘ 

ʚʝʱʝʩʪʚʘ; 7.- ʘʩʪʝʥʦʩʬʝʨʥʳʡ ʩʣʦʡ; ʥʘʧʨʘʚʣʝʥʠʷ ʢʨʫʛʦʚʦʨʦʪʘ ʧʦʣʠʛʨʫʥʪʦʚ: 8 - ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʠ 

ʠʭ ʨʘʩʪʚʦʨʳ ʧʨʦʥʠʢʘʶʱʠʝ ʚ ʬʦʨʤʝ ʞʠʜʢʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʦ ʚʥʠʟ ʚ ʥʝʜʨʘ; 9 -ʛʠʜʨʠʜʳ ʠ ʬʣʶʠʜʳ, 

ʚ ʧʘʨʦʦʙʨʘʟʥʦʡ ʬʦʨʤʝ ʧʦʜʥʠʤʘʶʱʠʝʩʷ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ; 10-ʣʘʪʝʨʘʣʴʥʘʷ ʤʠʛʨʘʮʠʷ ʚʳʥʦʩʠʤʳʭ 

ʠʟ ʧʦʜ ʢʦʥʪʠʥʝʥʪʦʚ ʢʦʤʧʦʥʝʥʪ ʧʦʣʠʛʨʫʥʪʦʚ ʧʦʜ ʙʘʟʘʣʴʪʦʚʳʝ ʚʦʜʦʫʧʦʨʳ ʜʥʘ ʘʢʚʘʪʦʨʠʡ; 11-

ʥʘʟʝʤʥʳʡ ʢʨʫʛʦʚʦʨʦʪ ʠʟ-ʟʘ ʜʝʥʫʜʘʮʠʠ ʠ ʧʝʨʝʥʦʩʘ ʛʨʫʥʪʦʚ ʚ ʙʘʟʠʩʳ ʵʨʦʟʠʠ ʥʘ ʜʥʦ ʦʢʝʘʥʦʚ ʠ 

ʤʦʨʝʡ; 12-ʛʣʫʙʠʥʥʳʡ ʢʨʫʛʦʚʦʨʦʪ ʧʦʣʠʛʨʫʥʪʦʚ ʠʟ ʛʠʜʨʘʪʠʨʦʚʘʥʥʳʭ ʦʢʝʘʥʠʯʝʩʢʠʭ ʣʠʪʦʧʣʠʪ, 

ʧʦʛʨʫʞʘʶʱʠʭʩʷ ʠ ʦʙʝʟʚʦʞʠʚʘʶʱʠʭʩʷ ʧʦʜ ʢʦʥʪʠʥʝʥʪʘʤʠ; 13- ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʪʦʥʢʦʡ ʠ ʩʨʝʜʥʝʡ 

ʯʘʩʪʷʤʠ ʢʨʦʚʣʠ ʣʠʪʦʩʬʝʨʳ; 14-ʢʨʘʩʥʳʤʠ ʩʪʨʝʣʢʘʤʠ ʚ ʬʦʨʤʝ ʦʚʘʣʘ ʧʦʢʘʟʘʥʳ ʢʨʫʛʦʚʦʨʦʪʳ 

ʢʦʤʧʦʥʝʥʪ ʧʦʣʠʛʨʫʥʪʦʚ ʚ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʟʦʥʘʭ: ʘʢʪʠʚʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ ʠ ʢʨʫʛʦʚʦʨʦʪʘ 

ʢʦʤʧʦʥʝʥʪ ʧʦʣʠʛʨʫʥʪʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʪ 2 ʜʦ 16 ʢʤ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʛʨʘʥʠʮʳ 4; ʟʘʤʝʜʣʝʥʥʳʡ 

ʢʨʫʛʦʚʦʨʦʪ ʢʦʤʧʦʥʝʥʪ ʧʦʣʠʛʨʫʥʪʦʚ ʠ ʚʦʜʦʦʙʤʝʥʘ ʩ 16 ʜʦ 25 ʢʤ; ʚʳʰʝ ʛʨʘʥʠʮʳ 13; ʢʨʫʛʦʚʦʨʦʪ 

ʢʦʤʧʦʥʝʥʪ ʧʦʣʠʛʨʫʥʪʦʚ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 25 ʜʦ 70 ʢʤ, ʚ ʬʦʨʤʝ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʬʣʶʠʜʦʚ 

ʚʳʰʝ ʛʨʘʥʠʮʳ 6; 14-ʢʨʫʛʦʚʦʨʦʪ ʧʦʣʠʛʨʫʥʪʦʚ ʠ ʚʦʜʦʦʙʤʝʥ ʚ ʬʦʨʤʝ ʭʠʤʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʠ 

ʶʚʝʥʠʣʴʥʳʭ ʚʦʜ, ʩ ʧʣʘʟʤʦʛʝʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 70 ʜʦ 100 ʢʤ ʠ ʙʦʣʝʝ. 

ʂʦʤʧʦʥʝʥʪʳ ʄʎʊ ʧʨʝʜʩʪʘʚʣʝʥʳ: 15-ʠʥʠʮʠʠʨʫʶʱʠʤʠ ʦʯʘʛʘʤʠ, ʬʦʨʤʠʨʫʶʱʠʤʠ ʥʘ ʛʨʘʥʠʮʝ 

ʨʘʟʜʝʣʘ ʩʨʝʜ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʦʥʘʣʴʥʦ-ʢʦʣʴʮʝʚʳʝ ʩʠʩʪʝʤʳ, ʥʘʧʨʠʤʝʨ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ 

ʀʰʠʤʩʢʫʶ ʧʣʘʥʝʪʘʨʥʫʶ ʛʝʦʩʠʩʪʝʤʫ (16) ʠ ʝʝ ʚʥʫʪʨʝʥʥʶʶ ʂʦʩʪʘʥʘʡʩʢʫʶ ʢʦʣʴʮʝʚʫʶ ʩʪʨʫʢʪʫʨʫ 

(17); ʥʘ ʤʦʜʝʣʠ ʞʝʣʪʳʤ ʮʚʝʪʦʤ ʚʳʜʝʣʝʥ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʡ ʛʦʨʠʟʦʥʪ ɼʆ [6-18, 26]. 

ʈʀʈɻ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʘʪʝʨʘʣʴʥʦʝ ʠ ʛʣʫʙʠʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦ-

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʛʝʦʨʠʩʢʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʨʦʩʪʘ ʧʣʦʪʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʢʘʨʴʝʨʦʚ 

ʠ ʰʘʭʪ ʨʫʜʥʠʢʦʚ ʧʨʠ ʜʦʙʳʯʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʥʘ ʥʘʩʝʣʝʥʠʝ ʠ ʠʩʩʣʝʜʫʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ ʠ 

ʠʟʫʯʘʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʨʠʩʢʦʚ ʥʘ ʧʨʠʤʝʨʝ ʨʝʛʠʦʥʦʚ ʂʘʟʘʭʩʪʘʥʘ. ʈʫʜʥʠʢʠ ʚ 

ʈʀʈɻ ʷʚʣʷʶʪʩʷ ʩ ʧʦʟʠʮʠʡ ɻʈ ʠ ʀʈɻɼ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ 

ʠʟʤʝʥʝʥʠʡ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʛʝʦʨʠʩʢʘʤʠ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʣʠʪʦʩʬʝʨʳ, ʥʝʛʘʪʠʚʥʦ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʞʠʪʝʣʝʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʪʝʨʨʠʪʦʨʠʶ ʨʝʛʠʦʥʦʚ ʂʘʟʘʭʩʪʘʥʘ [6, 14, 19]. 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚʧʝʨʚʳʝ çʈʝʛʠʦʥʘʣʴʥʘʷ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦ-

ʛʝʦʣʦʛʦ-ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʠ ʛʝʦʥʦʤʠʯʝʩʢʘʷ ʢʘʨʪʘ ʪʠʧʠʟʘʮʠʠ ʢʣʘʩʩʦʚ ʠ ʬʦʨʤʘʮʠʡ ʛʨʫʥʪʦʚ, 

ʘʨʝʘʣʦʚ ʨʘʟʤʝʱʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʛʝʦʨʠʩʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥè, ʛʜʝ: I 

ʩʢʘʣʴʥʳʝ: 1. ʠʥʪʨʫʟʠʚʥʳʝ , 2 ʵʬʬʫʟʠʚʥʳʝ, 3. ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ, 4. ʢʘʨʙʦʥʘʪʥʳʝ, 5. ʪʝʨʨʠʛʝʥʥʳʝ 

ʬʦʨʤʘʮʠʠ; II ʧʦʣʫʩʢʘʣʴʥʳʝ: 6. ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ, 7. ʢʘʡʥʦʟʦʡʩʢʠʝ ʧʝʩʯʘʥʳʝ; III 

ʥʝʩʢʘʣʴʥʳʝ: 8. ʨʳʭʣʳʝ (ʜʝʬʣʷʮʠʷ ʧʳʣʝʚʘʪʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʬʨʘʢʮʠʡ ʠʟ ʧʝʩʢʦʚ ʧʫʩʪʳʥʴ); 9. 

ʩʚʷʟʥʳʝ (ʧʨʦʩʘʜʦʯʥʳʝ ʣʝʩʩʳ), 10.ʨʘʡʦʥʳ ʨʘʟʚʠʪʠʷ ʢʘʨʩʪʘ; 11. ʘʨʝʘʣʳ ʨʘʟʤʝʱʝʥʠʷ 
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ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ;12. ʛʝʦʨʠʩʢʠ ʦʪ: ʘ. ʦʧʦʣʟʥʝʡ, ʙ. ʢʘʤʥʝʧʘʜʦʚ, ʚ. ʦʩʳʧʝʡ, ʛ. 

ʩʝʣʝʡ [6, 14, 16, 19]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ, ʈʀʈɻ ʧʨʠ ʪʠʧʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʥʝʛʘʪʠʚʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʢʘʨʴʝʨʦʚ, ʰʘʭʪ, ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ï ʩʢʚʘʞʠʥ ʚ ʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʣʠʪʦʩʬʝʨʫ ʂʘʟʘʭʩʪʘʥʘ. ʀʟ ʨʠʩ. 5 ʚʠʜʥʦ, ʯʪʦ ʜʘʥʥʘʷ ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʵʢʩʧʣʠʢʘʮʠʷ ʢ ʢʘʨʪʝ (ʨʠʩ.4) ʧʦʟʚʦʣʷʝʪ ʪʠʧʦʣʦʛʠʯʝʩʢʠ ʨʘʡʦʥʠʨʦʚʘʪʴ ʀʈɻ 

ʦʙʩʪʘʥʦʚʢʫ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʦʚ ʠ ʦʙʣʘʩʪʝʡ ʂʘʟʘʭʩʪʘʥʘ [19]. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ɸʡʪʤʘʪʦʚʘ ʀ.ʊ. ʠ ʜʨ. (1987 ʛ.) ʜʣʷ ʛʦʨʥʳʭ ʩʪʨʘʥ ʚ ʤʘʩʩʠʚʘʭ ʛʨʫʥʪʦʚ 

ʚʳʜʝʣʝʥʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ: 1. ʫʥʘʩʣʝʜʦʚʘʥʥʳʝ ʦʪ ʜʨʝʚʥʠʭ ʦʨʦʛʝʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ; 

2. ʩʦʟʜʘʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ; 3. ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʜʝʡʩʪʚʠʝʤ ʚʝʩʘ 

ʛʦʨʥʳʭ ʧʦʨʦʜ. ɻʣʫʙʠʥʘ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʛʦʨʥʳʭ ʫʜʘʨʦʚ ʚ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʳʭ ʦʙʣʘʩʪʷʭ ʚ 2 ʨʘʟʘ, 

ʚʳʰʝ ʯʝʤ ʥʘ ʜʨʝʚʥʠʭ ʱʠʪʘʭ ʠ ʚʘʨʴʠʨʫʝʪ ʦʪ 450-500 ʤ ʜʦ 750-850 ʤ [2, 17-19].  

ʅʘʫʯʥʦʝ ʦʪʢʨʳʪʠʝ ɸʡʪʤʘʪʦʚʘ ʀ.ʊ., ʊʘʞʠʙʘʝʚʘ ʂ.ʊ. ʷʚʣʝʥʠʷ ʩʢʘʯʢʦʦʙʨʘʟʥʦʛʦ ʦʩʚʦʙʦʞʜʝʥʠʷ 

ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ, ʧʦʟʚʦʣʠʣʠ ʩʦʟʜʘʪʴ ʢʦʥʮʝʧʮʠʶ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʜʝʬʦʨʤʘʮʠʡ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʳʪʷʥʫʪʳʭ ʟʦʥ ʨʘʟʚʠʪʠʷ 

ʘʥʜʝʟʠʪʦʚʦʛʦ ʠ ʙʘʟʘʣʴʪʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʘ, ʛʝʥʝʨʠʨʫʶʱʠʭ ʦʯʘʛʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʛʦʨʥʳʭ ʫʜʘʨʦʚ ʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʛʜʝ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʧʨʦʠʩʭʦʜʠʪ ʨʝʣʘʢʩʘʮʠʷ ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ [17-18].  
 

ʈʠʩ. 5. ʈʝʛʠʦʥʘʣʴʥʘʷ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦ-ʛʝʦʣʦʛʦ-ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʠ ʛʝʦʥʦʤʠʯʝʩʢʘʷ 

ʢʘʨʪʘ ʪʠʧʠʟʘʮʠʠ ʢʣʘʩʩʦʚ ʠ ʬʦʨʤʘʮʠʡ ʛʨʫʥʪʦʚ, ʘʨʝʘʣʦʚ ʨʘʟʤʝʱʝʥʠʷ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʠ ʛʝʦʨʠʩʢʦʚ ʚ ʨʝʛʠʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘ 

Fig. 5. Regional engineering-mine-geological-geodynamic and geonomic map of the typification 

of classes and formations of soils, areas of placement of minerals and georisks in the regions of 

Kazakhstan 

 

 
 

ʈʠʩ. 6. ʕʢʩʧʣʠʢʘʮʠʷ ʢ (ʈʠʩ.10) ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʢʘʨʪʝ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʫʩʣʦʚʠʡ (ʀɻʆ-ʋ), ʢʣʘʩʩʦʚ ʛʨʫʥʪʦʚ (ʀɻʂɻ), ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʪʠʧʦʚ ʧʦʨʦʜ (ɻʊʇ), ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ (ʀɻʌ), ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʢʦʤʧʣʝʢʩʘ ʛʦʨʥʳʭ ʧʦʨʦʜ (ʀɻɻʂɻʇ) ʠ ʀɻʅ ʪʠʧʠʟʘʮʠʠ ʛʝʦʨʠʩʢʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ 

Fig. 6. Explication to (Fig.10) an integrated map of engineering-mine geological conditions and 

conditions (IGO-U), soil classes (IGKG), genetic types of rocks (GTP), engineering-geological 

formations (IGF), engineering-geological groups of the complex of rocks (IGGGP) and IGN 

typification of georisks in the territory of Kazakhstan 
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ʅʘ ʨʠʩ. 6 ʵʢʩʧʣʠʢʘʮʠʠ ʢ ʢʘʨʪʝ (ʈʠʩ.4) ʈʀʈɻ: ʀɻʆ - ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ 

(ɸ - ʢʦʨʝʥʥʦʡ ʦʩʥʦʚʳ, ɹ.- ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʦʪʣʦʞʝʥʠʷ); ʀɻʅ - ʠʥʞʝʥʝʨʥʦ ʛʝʦʥʦʤʠʯʝʩʢʠʝ 

ʛʝʦʨʠʩʢʠ; ʀɻʂɻ - ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʛʨʫʥʪʦʚ (I - ʩʢʘʣʴʥʳʝ, II - ʧʦʣʫʩʢʘʣʴʥʳʝ, 

III - ʥʝʩʢʘʣʴʥʳʝ); ʀɻʌ - ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʘʮʠʠ (ʀ - ʠʥʪʨʫʟʠʚʥʳʝ, ʕ - ɻ ʬʬʫʟʠʚʥʳʝ, 

ʄʝ - ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ, ʂ - ʢʘʨʙʦʥʘʪʥʳʝ, ʊʂ - ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ, ɻʈ - ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʝ, 

ʇʉ - ʧʝʩʯʘʥʳʝ, ɻʉ - ʛʨʫʥʪʳ ʩʚʷʟʥʳʝ; ʀɻɻʂɻʇ - ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʢʦʤʧʣʝʢʩʘ 

ʛʦʨʥʳʭ ʧʦʨʦʜ. 

ʅʘ ʨʠʩ. 7 ʧʨʠʚʝʜʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʈʀʈɻ ʢʘʨʪʳ 

(ʈʠʩ.4) ʩʦʩʪʘʚʣʝʥʥʘʷ ʚʧʝʨʚʳʝ çʀʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʠ ʛʝʦʥʦʤʠʯʝʩʢʘʷ 

ʣʘʪʝʨʘʣʴʥʘʷ ʤʦʜʝʣʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʪʠʧʠʟʘʮʠʠ ʠ ʧʨʦʛʥʦʟʘ ʛʝʦʨʠʩʢʦʚ ʦʪ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʫʜʥʠʢʦʚ (ʰʘʭʪ, ʢʘʨʴʝʨʦʚ). 
 

ʈʠʩ. 7. ʀʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʠ ʛʝʦʥʦʤʠʯʝʩʢʘʷ ʣʘʪʝʨʘʣʴʥʘʷ ʤʦʜʝʣʴ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʪʠʧʠʟʘʮʠʠ ʠ ʧʨʦʛʥʦʟʘ ʛʝʦʨʠʩʢʦʚ ʦʪ ʰʘʭʪ ʠ ʢʘʨʴʝʨʦʚ ʥʘ 

ʨʫʜʥʠʢʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʠ ʥʘʩʝʣʝʥʠʝ ʂʘʟʘʭʩʪʘʥʘ 

Fig. 7. Engineering-mine geological and geonomic lateral model of the pattern of distribution, 

typification and forecast of georisks from mines and quarries in the mines to the territory and 

population of Kazakhstan 

 
 

ʅʘ ʨʠʩʫʥʢʝ 7 ʮʠʬʨʘʤʠ ʧʦʢʘʟʘʥʳ: 1. ʛʝʦʥʦʤ ʤʦʜʝʣʴ ʣʘʪʝʨʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʩʪʠ 

ʂʘʟʘʭʩʪʘʥʘ ʩ 2-ʤʷ ʧʠʢʘʤʠ ʥʘ ʰʠʨʦʪʘʭ 46 ʠ 42.50 ʛʨʘʜ ʩ.ʰ., 2. ʛʝʦʥʦʤ ʣʘʪʝʨʘʣʴʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʝʦʨʠʩʢʦʚ; 3. ʢʦʥʪʫʨʳ ʛʝʦʥʦʤʘ (2) ʩ 3-ʤʷ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʠʢʘʤʠ, 

ʫʤʝʥʴʰʘʶʱʠʤʠʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ ʥʘ ʨʫʜʥʠʢʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʰʘʭʪʘʤʠ, ʢʘʨʴʝʨʘʤʠ, 

ʚʦʜʦʥʘʢʦʧʠʪʝʣʷʤʠ, ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘʤʠ ʥʘ ʰʠʨʦʪʘʭ 46 ʛʨʘʜ. 30 ʤʠʥ. ʩ.ʰ., 50 ʛʨʘʜʫʩʘ ʩ.ʰ ʠ 41 

ʛʨʘʜ 35 ʤʠʥ. ʩ.ʰ.; ʛʝʦʥʦʤʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʣʘʪʝʨʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʣʦʱʘʜʝʡ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʚʳʩʦʪʘʤʠ: 4. ʙʦʣʝʝ 2 ʢʤ, 5. 1-2 ʢʤ, 6. 0,5-1 ʢʤ, 7. 0-0,5 ʢʤ, 8. ʤʝʥʝʝ 0,5 ʢʤ, 9. 

ʛʝʦʥʦʤʘʢʚʘʪʦʨʠʘʣʴʥʦʩʪʠ; 10 ʠʥʞʝʥʝʨʥʦ-ʛʝʦʥʦʤʠʯʝʩʢʘʷ ʦʩʴ. ʀʟ ʀɻʅ ʤʦʜʝʣʠ ʚʠʜʥʦ, ʯʪʦ ʛʝʦʨʠʩʢʠ 

ʦʪ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʠʭ ʨʫʜʥʠʢʦʚ ʠʤʝʶʪ ʣʘʪʝʨʘʣʴʥʳʝ ʠ ʚʳʩʦʪʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʪʠʧʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʞʝʥʝʨʥʦ-

ʨʫʜʥʠʯʥʦʡ ʛʝʦʣʦʛʠʠ ʠ ʀʈɻɼ ʧʦʣʫʯʘʪʴ ʛʨʘʬʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʚ ʮʝʣʷʭ 

ʧʨʠʥʷʪʠʷ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ [19]. 

ɺʳʚʦʜʳ 

1. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ çʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦʡ ʛʝʦʣʦʛʠʠè ʠ ʝʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ: ʛʨʫʥʪʦʚʝʜʝʥʠʷ ʨʫʜʥʠʯʥʦʛʦ, ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦʡ 

ʛʝʦʜʠʥʘʤʠʢʠ, ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦʡ ʛʝʦʣʦʛʠʠ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ ʨʘʟʚʠʚʘʶʱʠʭ 

çʠʥʞʝʥʝʨʥʫʶ ʛʝʦʣʦʛʠʶ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭè ʥʘ ʧʨʠʤʝʨʝ ʨʫʜʥʠʢʦʚ 

ʂʘʟʘʭʩʪʘʥʘ.  
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2. ʀʥʪʝʛʨʠʨʦʚʘʥʘ ʠ ʧʦʩʪʨʦʝʥʘ ʥʦʚʘʷ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʠ 
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3. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʚʧʝʨʚʳʝ ʩʦʩʪʘʚʣʝʥʳ ʛʝʦʥʦʤ-

ʤʦʜʝʣʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʦʰʠʨʦʪʥʦʡ ʪʠʧʠʟʘʮʠʠ ʠ ʧʨʦʛʥʦʟʘ ʛʝʦʨʠʩʢʦʚ ʜʣʷ ʢʨʦʚʣʠ ʣʠʪʦʩʬʝʨʳ 

ʂʘʟʘʭʩʪʘʥʘ. 

4. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʭ ʚʥʝʜʨʝʥʠʷ ʚ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʨʫʜʥʠʢʦʚ, ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄʏʉ ʠ ɻʆ ʈʂ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚʝʜʦʤʩʪʚ 

ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʩʪʨʘʥ ʎɸ.  
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(ÏØØØ) íú üúĕô ðôĀĀñüñùýôì÷ôô ôùöôĄúĀô ïñú÷úïôċô øÿĕìùðôýôô öúùĕúô öìùðìùôĕúô Āúôðìùúö ðìü 
øôýú÷ô øôùþìėìĕúô Éìóúėôýþúù. 

Öì÷ôðîúòìĕú: ïüÿùþĄôùúýôô øìĆðìùĒ, ïñú÷úïôċô øÿĕìùðôýôô øìĆðìùĒ, ïñúùúøôċ, ïñúüôýö, Ąìāþìĕú, 
öìüñüĕú, þìĎõôüĄìîĒ, ÷ôþúýĀñüì.  

 

ʀʅɾɽʅɽʈʅʆ-ʈʋɼʅʀʏʅɸʗ ɻɽʆʃʆɻʀʗ ī ʅʆɺʆɽ ɼʀʌʌɽʈɽʅʎʀɸʃʔʅʆɽ ʈɸɿɺʀʊʀɽ 

ʀʅɾɽʅɽʈʆʁ ɻɽʆʃʆɻʀʀ ʇʆʃɽɿʅʓʍ ʀʉʂʆʇɸɽʄʓʍ ʅɸ ʇʈʀʄɽʈɽ ʂɸɿɸʍʉʊɸʅɸ 

ʀʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʘʷ ʛʝʦʣʦʛʠʷ (ʀʈɻ), ʥʦʚʘʷ ʚʝʪʚʴ (ʨʘʟʜʝʣ) ʥʘʫʢʠ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠʟʫʯʘʶʱʘʷ ʢʨʫʛʦʚʦʨʦʪʳ ʢʦʤʧʦʥʝʥʪ ʧʦʣʠʛʨʫʥʪʦʚ ʠ ʛʝʦʨʠʩʢʦʚ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʭ ʨʫʜʥʠʢʘʤʠ 

ʣʠʪʦʩʬʝʨʫ. ʈʫʜʥʠʢʠ ï ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʪʝʭʥʦʣʦʛʠʡ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ, ʚʝʜʫʱʠʡ ʢ 

ʥʝʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʤ ʨʘʟʨʫʰʘʶʱʠʤ ʵʬʬʝʢʪʘʤ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ. ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʧʦ ʩʠʣʝ ʠ ʤʘʩʰʪʘʙʘʤ ʩʬʝʨʘ 

ʚʣʠʷʥʠʷ ʨʫʜʥʠʢʦʚ ʦʪ ʨʘʟʛʨʫʟʢʠ ʤʘʩʩ ʛʨʫʥʪʦʚ, ʩʦʧʨʷʞʝʥʘ ʩ ʬʣʶʠʜʦ-ʜʝʛʘʟʘʮʠʝʡ ʨʘʟʣʦʤʦʚ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ 

ʣʠʪʦʩʬʝʨʳ, ʯʪʦ ʪʨʝʙʫʝʪ ʤʝʨ ʟʘʱʠʪʳ ʦʪ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ. ʅʘʫʯʥʳʝ ʠʜʝʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʦʩʥʦʚ ʀʈɻ ʠ ʝʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ: 1. ʛʨʫʥʪʦʚʝʜʝʥʠʝ ʨʫʜʥʠʯʥʦʝ (ɻʈ); 2. ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʘʷ ʛʝʦʜʠʥʘʤʠʢʘ (ʀʈɻɼ); 

3. ʨʝʛʠʦʥʘʣʴʥʘʷ ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʘʷ ʛʝʦʣʦʛʠʷ (ʈʀʈɻ), ʦʪʥʦʩʷʪʩʷ ʢ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤʫ ʧʫʪʠ ʨʘʟʚʠʪʠʷ 

ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʥʘ ʧʨʠʤʝʨʝ ʨʝʛʠʦʥʦʚ ʂʘʟʘʭʩʪʘʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʫʥʪʦʚʝʜʝʥʠʝ ʨʫʜʥʠʯʥʦʝ, ʠʥʞʝʥʝʨʥʦ-ʨʫʜʥʠʯʥʘʷ ʛʝʦʣʦʛʠʷ, ʛʝʦʥʦʤʠʷ, ʛʝʦʨʠʩʢʠ, ʰʘʭʪʳ, 

ʢʘʨʴʝʨʳ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʣʠʪʦʩʬʝʨʘ. 

 

ENGINEERING -MOLDING GEOLOGY NEW DIFFERENTIAL DEVELOPMENT OF ENGINEERED 

GEOLOGY OF USEFUL MINERALS ON THE EXAMPLE OF KAZAKHSTAN  

Engineering-mine geology (IRG), a new branch (section) of the science of engineering geology of mineral deposits, 

studying the cycles of the components of polygranes and georisks, transforming the mines into the lithosphere. The mines 

are a specific set of technologies in the mining industry leading to unrecoverable destructive effects on the geological 

environment. Geological in terms of strength and scale, the influence of mines from the unloading of masses of soils is 

associated with fluid degassing of faults and transformation of the lithosphere, which requires protection measures against 

their impac. Scientific ideas of the developed fundamentals of the IRG and its divisions: 1. Mineral soil science (GR); 2. 

Engineering-mine geodynamics (IRGD); 3. Regional engineering-mine geology (RIRG) refers to the differential path of 

development of engineering geology of mineral deposits on the example of the regions of Kazakhstan.  

Key words: miner soil science, engineering-mine geology, geonomy, georisks, mines, quarries, transformation, 

lithosphere. 
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ʚ ʤʝʭʘʥʠʟʤʝ ʩʤʝʱʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨ ʙʦʨʴʙʳ ʠ 

ʟʘʱʠʪʳ ʩ ʦʧʦʣʟʥʝ-ʦʙʚʘʣʴʥʳʤʠ ʷʚʣʝʥʠʷʤʠ. ɺʦʟʨʘʩʪ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʤʘʩʰʪʘʙ ʠ ʦʙʲʝʤ ʩʣʫʞʘʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ [1]. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʰʢʦʣʦʡ ʄɻʋ ʜʦʩʪʘʪʦʯʥʦ 

ʧʦʣʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʚʩʝ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʡ 

ʨʷʜ ʢʨʠʪʝʨʠʝʚ [2, 3]: ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ, ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʡ, ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʡ, 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ, 

ʢʣʠʤʘʪʠʯʝʩʢʠʡ, ʪʝʭʥʦʛʝʥʥʳʡ.  

ʅʦ ʥʝ ʚʩʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʩʧʦʩʦʙʥʳ ʚʳʩʪʫʧʠʪʴ ʦʧʨʝʜʝʣʷʶʱʠʤ ʛʝʥʝʪʠʯʝʩʢʠʤ 

ʪʠʧʦʤ ʦʧʦʣʟʥʷ ʠʣʠ ʦʙʚʘʣʘ. ʇʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ [1], ʪʘʢʦʚʳʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʪʦʣʴʢʦ çʩʠʣʦʚʳʝ 

ʬʘʢʪʦʨʳè, ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʤʘʩʩʠʚʝ ʩʢʣʦʥʘ ʠʣʠ ʧʦʩʪʫʧʘʶʱʠʝ çʠʟʚʥʝè ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʝʥʷʶʱʠʝ 

ʚʥʫʪʨʝʥʥʝʝ ʩʦʩʪʦʷʥʠʝ ʧʦʨʦʜ. ʊʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ: ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʚʳʟʳʚʘʶʱʠʡ 

ʩʤʘʟʳʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʠʟʤʝʥʷʷʧʨʠ ʵʪʦʤ ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ; ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ï 

ʫʚʝʣʠʯʠʚʘʶʱʠʝ ʩʢʦʨʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʚ ʧʦʨʦʜʘʭ; ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ï ʚʳʟʳʚʘʶʱʠʡ  

ʚʦʟʜʝʡʩʪʚʠʝ ʦʩʘʜʢʦʚ ʥʘ ʧʦʨʦʜʳ ʩʢʣʦʥʘ (ʫʚʝʣʠʯʝʥʠʝ ʦʙʚʦʜʥʸʥʥʦʩʪʠ ʧʦʨʦʜ, ʠʭ ʤʘʩʩ ʠ ʪ.ʜ.); 

ʵʢʟʦʛʝʥʥʳʡ (ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ) ʬʘʢʪʦʨ ïʧʦʜʤʳʚ ʦʩʥʦʚʘʥʠʷ ʩʢʣʦʥʦʚ ʩ ʥʘʨʫʰʝʥʠʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʠ ʪ.ʧ.; ʪʝʭʥʦʛʝʥʥʳʡ ʬʘʢʪʦʨ ï ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ; 

ʩʝʡʩʤʠʯʝʩʢʠʡ ʬʘʢʪʦʨ - ʩʠʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʩʣʝʜʩʪʚʠʝ ʠʟʤʝʥʝʥʠʷ ʧʦʣʝʡ ʥʘʧʨʷʞʝʥʠʷ ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʠ ʧʦʨʦʜ. ʆʩʪʘʣʴʥʳʝ ʢʨʠʪʝʨʠʠ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʩʪʦʷʥʥʦʛʦ ʬʦʥʘ ʠʣʠ ʧʨʠʨʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʳʝ ʜʦʩʪʦʚʝʨʥʦ ʫʢʘʞʫʪ ʥʘ ʩʝʡʩʤʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʷʚʣʝʥʠʡ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʫʯʝʪ ʪʦʣʴʢʦ ʧʦʚʳʰʝʥʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʬʦʥʘ (5-6 ʙʘʣʣʘ), ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʯʝʨʪʳ ʥʝʩʝʡʩʤʦʛʝʥʥʳʭ ʢʨʫʧʥʳʭ ʦʧʦʣʟʥʝʡ ʠ ʦʙʚʘʣʦʚ ʧʨʠʚʝʜʫʪ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʚʳʩʦʢʠʭ 

ʛʦʨʥʳʭ ʩʢʣʦʥʘʭ ʚʩʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʩʤʝʱʝʥʠʷ ʦʙʨʘʟʫʶʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ʇʨʠʟʥʘʢʠ ʩʝʡʩʤʦʛʝʥʥʦʩʪʠ ʢʨʫʧʥʳʭ ʦʧʦʣʟʥʝʡ ʠ ʦʙʚʘʣʦʚ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʊʘʜʞʠʢʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʦʪʤʝʯʝʥʳ ʚ ʨʘʙʦʪʘʭ: [4, 5, 6, 7]. ʕʪʦ - ʩʚʷʟʴ ʩ ʠʟʚʝʩʪʥʳʤʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ; ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʦʧʦʣʟʥʝʡ ʠ ʦʙʚʘʣʦʚ ʥʘ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ; ʩʚʷʟʴ 

ʩ ʩʝʡʩʤʦʨʘʟʨʳʚʥʳʤʠ ʠ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʠʩʣʦʢʘʮʠʷʤʠ; ʥʝʦʙʳʯʥʦ ʩʣʦʞʥʳʝ ʤʝʭʘʥʠʟʤʳ 

ʩʤʝʱʝʥʠʷ; ʦʙʲʝʤʳ ʧʣʦʱʘʜʝʡ ʠ ʛʣʫʙʠʥʘ ʟʘʭʚʘʪʘ, ʜʘʣʴʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ; ʦʧʦʣʟʥʠ 

çʚʥʝʟʘʧʥʦʛʦ ʨʘʟʞʠʞʝʥʠʷè ʥʘ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ; ʥʝʟʘʚʝʨʰʝʥʥʦʩʪʴ ʩʤʝʱʝʥʠʷ ʧʨʠ 

ʤʘʩʩʦʚʦʤ ʧʨʦʷʚʣʝʥʠʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʷʭ; ʥʘʣʦʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩʦ 

ʩʪʨʫʢʪʫʨʦʡ ʩʢʣʦʥʘ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʠʟʥʘʢʠ [1, 8, 9] ʚ ʥʝʦʜʠʥʘʢʦʚʦʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʥʳ ʫʢʘʟʘʪʴ ʥʘ 

ʩʝʡʩʤʦʛʝʥʥʦʩʪʴ ʦʧʦʣʟʥʝʡ. ʅʘ ʧʨʠʤʝʨʝ ʦʧʦʣʟʥʝʡ ʠ ʦʙʚʘʣʦʚ ʮʝʣʦʛʦ ʨʷʜʘ ʠʟʚʝʩʪʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʊʘʜʞʠʢʠʩʪʘʥʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʠʩʪʝʤʳ ʧʨʷʤʳʭ (ɸ) ʠ ʢʦʩʚʝʥʥʳʭ (ɹ) ʧʨʠʟʥʘʢʦʚ 

ʩʝʡʩʤʦʛʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪʩʷ ʥʠʞʝ [1]: 

ɸ. ʇʨʷʤʳʝ ʧʨʠʟʥʘʢʠ - ʦʪʤʝʯʘʶʱʠʝ ʩʝʡʩʤʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʦʧʦʣʟʥʝʡ; ʩʚʷʟʴ ʩ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ: ʩʦʚʤʝʩʪʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʩ ʨʘʟʨʳʚʥʳʤʠ ʠ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ 

ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʷʤʠ, ʥʘʣʦʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʧʦʨʘʞʝʥʠʷ ʩʢʣʦʥʦʚ: çʥʝʟʘʚʝʨʰʝʥʥʦʩʪʴè 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʩʤʝʱʝʥʠʷ, ʥʘʣʠʯʠʝ çʥʝʪʠʧʠʯʥʳʭ ʬʦʨʤ ʧʨʦʷʚʣʝʥʠʷè (ʩʨʳʚ ʠ ʦʙʨʫʰʝʥʠʝ 

ʚʝʨʰʠʥ) çʥʝʟʘʚʝʨʰʝʥʥʳʡ ʩʜʚʠʛè ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʙʣʦʢʠ ʩʢʦʣʴʞʝʥʠʷ, ʩʝʡʩʤʦʚʠʙʨʘʮʠʦʥʥʳʝ 

ʢʘʤʝʥʥʦ-ʱʝʙʥʠʩʪʳʝ ʣʘʚʠʥʳ.  

ɹ. ʂʦʩʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʩʝʡʩʤʦʛʝʥʥʦʩʪʠ - ʦʜʥʦʚʨʝʤʝʥʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʥʘ ʙʦʣʴʰʠʭ 

ʧʣʦʱʘʜʷʭ (> 100 ʢʤ2). ʆʙʲʝʤʳ ʩʤʝʱʝʥʠʡ (ʥʝʩʢʦʣʴʢʦ ʤʣʥ. ʤ3), ʛʣʫʙʠʥʫ ʟʘʭʚʘʪʘ ʩʢʣʦʥʘ ʜʦ 100-150 

ʤ., ʩʢʦʨʦʩʪʴ ʠ ʜʘʣʴʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʠʭ ʥʝʣʴʟʷ ʦʪʥʦʩʠʪʴ ʢ ʧʨʷʤʳʤ ʧʨʠʟʥʘʢʘʤ ʩʝʡʩʤʦʛʝʥʥʦʩʪʠ, 

ʪʘʢ ʢʘʢ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʶʪʩʷ ʦʙʦʩʥʦʚʘʥʥʳʝ ʫʢʘʟʘʥʠʷ ʥʘ ʢʨʫʧʥʳʝ, ʚ ʥʝʩʢʦʣʴʢʦ ʢʠʣʦʤʝʪʨʦʚ 

(2-3), ʦʙʨʘʟʦʚʘʥʥʳʝ ʙʝʟ ʚʣʠʷʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ʇʦʩʣʝʜʥʝʝ ʥʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʜʦʩʪʦʚʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ ʩʝʡʩʤʦʛʝʥʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʚʩʝ ʢʨʫʧʥʳʝ 

ʦʧʦʣʟʥʠ ʠ ʦʩʦʙʝʥʥʦ ʦʧʦʣʟʥʠ-ʦʙʚʘʣʳ ʥʘ ʢʨʫʪʳʭ ʚʳʩʦʢʠʭ ʩʢʣʦʥʘʭ ʩʧʦʩʦʙʥʳ ʢ ʧʝʨʝʤʝʱʝʥʠʶ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ ʚ 3-5 ʢʤ. ʇʨʷʤʳʝ ʢʨʫʪʳʝ ʩʢʣʦʥʳ, ʚʳʩʦʢʦʛʦʨʥʦʡ ʠ ʛʦʨʥʦʡ ʟʦʥʳ ʊʘʜʞʠʢʩʢʦʡ 

ʜʝʧʨʝʩʩʠʠ: ʭʨʝʙʪʳ ʇʝʪʨʘ I (ʦʧʦʣʟʝʥʴ ʉʘʨʠʧʫʣʴ) ʠ ɺʘʭʰʩʢʠʡ ʠʤʝʶʪ ʚʩʝ ʧʨʝʜʧʦʩʳʣʢʠ ʢ 
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ʦʙʨʘʟʦʚʘʥʠʶ ʚʜʦʣʴ ʨʫʩʣʦʚʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʦʙʚʘʣʴʥʦ-ʦʧʦʣʟʥʝʚʳʭ ʤʘʩʩ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʫʩʣʦʚʠʠ 

ʘʢʪʠʚʥʦʛʦ ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ ʤʘʩʩ ʚ ʧʝʨʠʦʜ ʜʣʠʪʝʣʴʥʳʭ ʣʠʚʥʝʚʳʭ ʜʦʞʜʝʡ ʠ ʪʘʷʥʠʷ ʩʥʝʛʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʩʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʥʘʣʠʯʠʠ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ 

ʧʨʷʤʦʛʦ ʧʨʠʟʥʘʢʘ. ʆʥʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʣʠʰʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʥʝʦʙʳʯʥʦʛʦ 

ʩʤʝʱʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʝʡʩʤʦʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʇʨʷʤʳʝ ʞʝ ʧʨʠʟʥʘʢʠ ʦʪʨʘʞʘʶʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ ʤʦʤʝʥʪ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʭʘʨʘʢʪʝʨ ʵʪʦʛʦ ʚʣʠʷʥʠʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʜʨʫʛʠʤʠ ʵʥʜʦʛʝʥʥʳʤʠ ʠ ʵʢʟʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. 
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ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1:100000 ʢ ʦʙʦʩʥʦʚʘʥʠʶ ʩʭʝʤʳ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 

1:100000 ʢ ʦʙʦʩʥʦʚʘʥʠʶ ʩʭʝʤʳ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ ʪʝʨʨʠʪʦʨʠʠ ɺʘʭʰ-ʂʘʬʠʨʥʠʛʘʥʩʢʦʡ ʟʦʥʳ ʟʘ 1984-1987 ʛʛ. 

[ʊʝʢʩʪ]/ ʉ.ʄ. ɺʠʥʥʠʯʝʥʢʦ [ʠ ʜʨ.]. ïɼʫʰʘʥʙʝ: ɼʝʧ. ɺʇʆ çʊʘʜʞʠʢʛʝʦʣʦʛʠʷè, 1987. ï177 ʩ. 
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ʊɸɼɾʀʂʉʂʆʁ ɼɽʇʈɽʉʉʀʀ 
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SIGNS OF ALLOCATION OF CLAPS AND COLLAGES ON THE TERRITORY OF THE EASTERN PART OF 

TAJIK DEPRESSION  

This article discusses the signs and types of geological processes and phenomena in the territory of the Tajik 

Depression. On the example of landslides and landslides of a number of known earthquakes that have occurred in the signs 

of seismicity, which mark the seismic nature of landslides, the characteristics of the slopes, the area and volumes of 

displacements, the depth of capture and m 
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ʇɽʈʉʇɽʂʊʀɺʓ ʈɸʎʀʆʅɸʃʔʅʆɻʆ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɿɸʇɸʉʆɺ ʄʀʅɽʈɸʃʔʅʓʍ 

ɺʆɼ ʖɾʅʆ-ɻʀʉʉɸʈʉʂʆɻʆ ɻʀɼʈʆɻɽʆʃʆɻʀʏɽʉʂʆɻʆ ʄɸʉʉʀɺɸ 

 

ʈʘʟʳʢʦʚ ɹ.ʍ. 

ʈʦʩʩʠʡʩʢʦ-ʊʘʜʞʠʢʩʢʠʡ (ʉʣʘʚʷʥʩʢʠʡ) ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʊʝʨʨʠʪʦʨʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ (ʈʊ) ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʊʷʥʴ-ʐʘʥʴʩʢʦ-ɼʞʫʥʛʘʨʩʢʦ-

ʇʘʤʠʨʩʢʦʡ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ ʩ ʩʠʩʪʝʤʦʡ ʤʝʞʛʦʨʥʳʭ ʘʨʪʝʟʠʘʥʩʢʠʭ 

ʙʘʩʩʝʡʥʦʚ [5]. ɺ ʧʨʝʜʝʣʘʭ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʳʭ ʦʙʣʘʩʪʝʡ ʚʳʜʝʣʷʶʪ 5 ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʤʘʩʩʠʚʦʚ I ʧʦʨʷʜʢʘ: ʏʘʪʢʘʣʦ-ʅʘʨʳʥʩʢʠʡ, ɸʣʘʡ-ʂʦʢʰʘʘʣʴʩʢʠʡ, ʖʞʥʦ-ɻʠʩʩʘʨʩʢʠʡ, ʉʝʚʝʨʦ-

ʇʘʤʠʨʩʢʠʡ, ʖʞʥʦ-ʇʘʤʠʨʩʢʠʡ. ɺ ʧʨʝʜʝʣʘʭ ʤʝʞʛʦʨʥʳʭ ʚʧʘʜʠʥ ʨʘʟʣʠʯʘʶʪ 2 ʘʨʪʝʟʠʘʥʩʢʠʭ 

ʙʘʩʩʝʡʥʘ I ʧʦʨʷʜʢʘ: ʌʝʨʛʘʥʩʢʠʡ ʠ ɸʬʛʘʥʦ-ʊʘʜʞʠʢʩʢʠʡ [5]. 

ʖʞʥʦ-ɻʠʩʩʘʨʩʢʠʡ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʤʘʩʩʠʚ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʫʯʥʳʭ 

ʨʘʙʦʪ (ɸʥʜʨʝʝʚ ɻ.ɺ. 2016, ɹʘʣʘʰʦʚ ʃ.ʉ. 1959, ɹʝʜʝʨ ɹ.ɸ. 1958, ʂʘʨʩʪʝʥʩ ʕ.ʕ. 1938, ʂʠʨʘʜʠʝʚ ʍ.ɻ. 

1962, ʏʫʨʰʠʥʘ ʅ.ʄ. 1992), ʩʚʷʟʘʥʥʳʭ ʩ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠʩʪʦʯʥʠʢʦʚ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʧʦʩʚʷʱʝʥʦ ʖʞʥʦ-ɻʠʩʩʘʨʩʢʦʤʫ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʤʘʩʩʠʚʫ 

[1-3, 7, 8, 12]. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʭʦʟʷʡʩʪʚʘ ʈʊ: ʚʦ-ʧʝʨʚʳʭ, 

ʰʠʨʦʪʥʦ ʧʨʠʤʳʢʘʷ ʢ ɼʫʰʘʥʙʠʥʩʢʦʤʫ ʘʨʪʝʟʠʘʥʩʢʦʤʫ ʙʘʩʩʝʡʥʫ, ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʦʪ ʩʪʦʣʠʮʳ ʈʊ - ʛ. ɼʫʰʘʥʙʝ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʧʝʨʝʩʝʢʘʝʤ ʪʨʘʩʩʦʡ, ʩʦʝʜʠʥʷʶʱʝʡ 

ʮʝʥʪʨʘʣʴʥʳʝ ʨʘʡʦʥʳ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʧʦʜʯʠʥʝʥʠʷ (ʯʝʪʚʝʨʪʠʯʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʬʝʨʘ 

ʵʢʦʥʦʤʠʢʠ: ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʬʠʥʘʥʩʦʚʘʷ ʩʬʝʨʘ) ʩ ʩʝʚʝʨʥʳʤʠ ʨʘʡʦʥʘʤʠ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ 

(ʚʪʦʨʠʯʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʬʝʨʘ ʵʢʦʥʦʤʠʢʠ: ʦʙʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ). 

ɺ ʮʝʣʷʭ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʖʞʥʦ-ɻʠʩʩʘʨʩʢʦʛʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʘʩʩʠʚʘ ʘʚʪʦʨʦʤ ʙʳʣ ʧʨʦʚʝʜʝʥ ʠʭ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩ ʠʟʚʝʩʪʥʳʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ ʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʋʢʨʘʠʥʳ ʠ ɻʨʫʟʠʠ. ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʧʦ ʛʨʫʧʧʘʤ ʠ ʪʠʧʘʤ ʧʦʤʦʛʣʘ ʦʧʨʝʜʝʣʠʪʴ ʤʝʜʠʮʠʥʩʢʠʝ ʧʦʢʘʟʘʥʠʷ ʧʦ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʮʝʜʫʨʳ ʩʝʨʪʠʬʠʢʘʮʠʠ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ. 

ʇʨʠʩʪʫʧʘʷ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʖʞʥʦ-ɻʠʩʩʘʨʩʢʦʛʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ ʦʪʤʝʪʠʤ, 

ʯʪʦ ʜʣʷ ʥʝʛʦ ʭʘʨʘʢʪʝʨʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʨʝʤʥʠʩʪʳʭ ʪʝʨʤ (ʪʘʙʣ. 1). 

ʂʨʝʤʥʠʩʪʳʝ ʪʝʨʤʳ ʚ ʧʨʝʜʝʣʘʭ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳ [9, 10, 13, 

14]. ʕʪʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʍʦʜʞʘʦʙʠʛʘʨʤ, ʗʚʨʦʟ, ʆʙʠʛʘʨʤ, ʠʩʪʦʯʥʠʢ ɼʞʘʚʦʥʠ. 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʍʦʜʞʘʦʙʠʛʘʨʤ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ʨ. ɺʘʨʟʦʙ ʚ 52 ʢʤ ʢ 

ʩʝʚʝʨʫ ʦʪ ʛ. ɼʫʰʘʥʙʝ. ɺʳʭʦʜʳ ʘʟʦʪʥʳʭ ʪʝʨʤ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʟʦʥʦʡ ɻʫʰʘʨʠʥʩʢʦʛʦ 

(ʍʦʜʞʘʦʙʠʛʘʨʤʩʢʦʛʦ) ʨʘʟʣʦʤʘ ʩʫʙʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ (ʨʠʩ. 1). ɼʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʚ ʧʨʝʜʝʣʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʩʷ ʨʘʟʛʨʫʟʢʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʨʦʠʩʭʦʜʠʣʘ ʚʜʦʣʴ 

çʪʝʨʤʘʣʴʥʦʛʦ ʩʢʣʦʥʘè. ʅʘ ʦʢʪʷʙʨʴ ʤʝʩʷʮ 1947 ʛ. ʪʘʤ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʜʦ 60 ʠʩʪʦʯʥʠʢʦʚ ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʪ 30 ʜʦ 900ʉ ʠ ʩʫʤʤʘʨʥʳʤ ʜʝʙʠʪʦʤ ʦʢʦʣʦ 4 ʣ/ʩ.  
 

mailto:firdavs_davlatov_88@mail.ru
mailto:malikdod@mail.ru


18 

 

ʊʘʙʣʠʮʘ 1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʝʯʝʙʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʖʞʥʦ-ɻʠʩʩʘʨʩʢʦʛʦ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ 

Table 1. Characteristics of therapeutic mineral waters South Gissar hydrogeological massif 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʠʩʪʦʯʥʠʢʘ, ʧʣʦʱʘʜʠ 
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ʪ
ʫ
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ʄ
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ʥʝ
ʨ
ʘ
ʣ
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ʟ
ʘ
ʮ
ʠ
ʷ
,
 

ʛ
/
ʣ

 

ʇʨʝʦʙʣʘʜʘʶʱʠʝ 

ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʳ 

ɹʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ 

ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʳ 

Fe H4SiO4 CO2 
Rn, 

ʵʤʘʥ 

ɺʦʜʳ ʙʝʟ ʩʧʝʮʢʦʤʧʦʥʝʥʪʦʚ 
ʂʘʨʘʪʘʛ, ʩ.2ʧ 0,25 27,1 4,0 SO4, Na, ʉʘ 2,0 28 4,2 18 
ʂʘʨʘʪʘʛ, ʩ.4ʧ 0,85 27,5 3,1 SO4, ʉʘ, Mg 8,0 23 21,0 26 
ʈʘʜʦʥʦʚʳʝ ʚʦʜʳ 
ɹʝʛʘʨ 0,05 19,5 0,3 HCO3, ʉʘ 0,7 39 10,5 452,9 
ʂʨʝʤʥʠʩʪʳʝ ʪʝʨʤʳ 
ʍʦʜʞʘʦʙʠʛʘʨʤ, ʢ.c.1 4,38 93 0,6 HCO3, Cl, Na - 221 ʥʝʪ 51 
ʍʦʜʞʘʦʙʠʛʘʨʤ, ʢ.c.2 2,15 93 0,5 HCO3, Cl, Na 0,3 205 0,88 234 
ʗʚʨʦʟ, ʩ.9 1,6 42 2,3 Cl, Na, ʉʘ 1,5 40 21 107 
ʗʚʨʦʟ, ʩ.2ʥ 0,21 45,5 0,8 Cl, Na, ʉʘ 0,7 53 0,46 32,5 
ʗʚʨʦʟ, ʩ.3 0,28 34 1,8 Cl, Na, ʉʘ 0,7 62 12,6 36,2 
ɼʞʘʚʦʥʠ 1,0 39,5 0,5 SO4, Cl, Na 0,5 75 18,4 15,6 
ʆʙʠʛʘʨʤ, ʩ.12 2,18 41,7 0,7 SO4, Cl, Na, ʉʘ - 54 0,05 14,6 
ʆʙʠʛʘʨʤ, ʩ.4ʭ 2,16 51 0,8 SO4, Cl, Na, ʉʘ 7,5 51 42 19,5 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ, ʧʨʦʚʝʜʸʥʥʳʭ ʩ 1954 ʧʦ 1957 ʛʦʜ ʵʢʩʧʝʜʠʮʠʝʡ 

çʊʘʜʞʠʢʛʝʦʤʠʥʚʦʜè ʧʦʯʪʠ ʚʝʩʴ ʧʦʪʦʢ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʙʳʣ ʢʘʧʪʠʨʦʚʘʥ ʚʦʩʝʤʴʶ ʧʨʦʙʫʨʝʥʥʳʤʠ 

ʩʢʚʘʞʠʥʘʤʠ. ʉʫʤʤʘʨʥʳʡ ʜʝʙʠʪ ʚʩʝʭ ʩʢʚʘʞʠʥ ʩʦʩʪʘʚʣʷʷ 7,32 ʣ/ʩ, ʪʝʤʧʝʨʘʪʫʨʘ 62-980ʉ. 

ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʸʥʥʳʝ ʚ 1964-1967 ʛʦʜʘʭ [14], ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʪʨʝʱʠʥʳ ɻʫʰʘʨʠʥʩʢʦʛʦ ʨʘʟʣʦʤʘ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʟʘʢʨʳʪʳʝ ʠ ʣʠʰʴ ʦʧʫʱʝʥʥʳʡ ʠ ʥʝʩʢʦʣʴʢʦ 

ʟʘʜʚʠʥʫʪʳʡ ʢ ʶʛʫ ʙʣʦʢ ʩ çʪʝʨʤʘʣʴʥʳʤ ʩʢʣʦʥʦʤè ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʦʪʢʨʳʪʦʡ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ. ɺʦʜʦʚʳʚʦʜʷʱʠʡ ʨʘʟʣʦʤ ʚʝʨʪʠʢʘʣʴʥʳʡ. 

ɺ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʯʘʩʪʠ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ çʚʩʢʠʧʘʥʠʝè ʚʦʜ ʟʘ ʩʯʝʪ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʡ, 

ʦʙʨʘʟʫʝʪʩʷ ʧʘʨ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 96-980ʉ. ʇʘʨ ʩʦʜʝʨʞʠʪ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʘʨʦʵʤʘʥʘʪʦʨʠʠ. 

ɺ ʘʟʦʪʥʳʭ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʍʦʜʞʘʦʙʠʛʘʨʤ ʩʦʜʝʨʞʠʪʩʷ 205-221 ʤʛ/ʣ 

ʢʨʝʤʥʝʢʠʩʣʦʪʳ, ʜʦ 234 ʵʤʘʥ ʨʘʜʦʥʘ, ʘ ʪʘʢʞʝ ʬʪʦʨ. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʚʦʜʳ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʭʣʦʨʠʜʥʳʝ ʥʘʪʨʠʝʚʳʝ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ 0,5-0,6 ʛ/ʣ. 

ʇʦ ʜʘʥʥʳʤ ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʧʦ ʤʝʩʪʦʨʦʞʜʝʥʠʶ ɻʂɿ ʉʉʉʈ ʚ 1967 ʛʦʜʫ ʫʪʚʝʨʞʜʝʥʳ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʧʘʩʳ ʣʝʯʝʙʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʧʦ ʢʘʪʝʛʦʨʠʠ A - 9,7 ʣ/ʩ, ʧʦ ʢʘʪʝʛʦʨʠʠ ɺ - 

0,8 ʣ/ʩ, ʧʦ ʢʘʪʝʛʦʨʠʠ ʉ1 - 2,7 ʣ/ʩ. 

ʂʨʝʤʥʠʩʪʳʝ ʪʝʨʤʳ ʍʦʜʞʘʦʙʠʛʘʨʤ ʷʚʣʷʶʪʩʷ ʘʥʘʣʦʛʦʤ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʂʫʣʴʜʫʨ 

(ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʡ ʈʌ). ʇʦʢʘʟʘʥʠʷʤʠ ʢ ʧʨʠʤʝʥʝʥʠʶ ʢʨʝʤʥʠʩʪʳʭ ʪʝʨʤ ʍʦʜʞʘʦʙʠʛʘʨʤ ʩʣʫʞʘʪ 

ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʚʠʞʝʥʠʷ, ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʝ, ʢʦʞʠ ʠ 

ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʅʘ ʙʘʟʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʢʫʨʦʨʪ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ 

ʟʥʘʯʝʥʠʷ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ɸʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ çʍʦʜʞʘʦʙʠʛʘʨʤè ʥʘ 650 

ʤʝʩʪ ʠ ʛʦʩʪʠʥʠʯʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ çʉʘʨʦʙè ʥʘ 50 ʤʝʩʪ ʢʨʫʛʣʦʛʦʜʠʯʥʦ. 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʗʚʨʦʟ ʥʘʭʦʜʠʪʩʷ ʚ 47 ʢʤ ʢ ʚʦʩʪʦʢʫ ʦʪ ʛ. ɼʫʰʘʥʙʝ, ʚ 0,5 ʢʤ ʦʪ ʢʠʰʣʘʢʘ 

ʂʘʣʪʫʯ, ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʧʨʝʜʝʣʘʭ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ʨʝʢʠ ʂʘʬʠʨʥʠʛʘʥ ʥʘ ʚʳʩʦʪʝ 1111-1140 ʤ 

(ʩʤ. ʨʠʩ. 1). 

ɼʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ, ʨʘʟʛʨʫʟʢʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʨʦʠʩʭʦʜʠʣʘ ʚ ʧʦʡʤʝ ʨ. 

ʂʘʬʠʨʥʠʛʘʥ ʥʘ ʧʨʘʚʦʤ ʙʦʨʪʫ. ɺ 1958-1962 ʛʦʜʘʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ [13] 

ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʧʘʩʦʚ. ɺ ʛʝʦʩʪʨʫʢʪʫʨʥʦʤ ʦʪʥʦʰʝʥʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʝ 

ʗʚʨʦʟ ʧʨʠʫʨʦʯʝʥʦ ʢ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ʊʫʛʫʥʜʫʢʩʢʦʛʦ ʠ ɹʝʟʳʤʷʥʥʦʛʦ ʨʘʟʣʦʤʦʚ [9].  
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ʈʠʩʫʥʦʢ 1. ʂʘʨʪʘ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʊʘʜʞʠʢʠʩʪʘʥʘ 

Figure 1. Map of mineral waters of Tajikistan 

 
 

ɺʦʜʦʚʳʚʦʜʷʱʝʡ ʜʠʩʣʦʢʘʮʠʝʡ ʷʚʣʷʝʪʩʷ ʟʦʥʘ ʊʫʛʫʥʜʫʢʩʢʦʛʦ ʨʘʟʣʦʤʘ. ɹʝʟʳʤʷʥʥʳʡ ʨʘʟʣʦʤ 

ʷʚʣʷʝʪʩʷ ʧʦʜʯʠʥʝʥʥʳʤ, ʤʘʛʘʟʠʥʠʨʫʶʱʠʤ ʣʝʯʝʙʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ. ɺ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʫʧʦʣʘ, 

ʧʨʠʫʨʦʯʝʥʥʦʛʦ ʢ ʟʦʥʝ ʧʝʨʝʩʝʯʝʥʠʷ ʊʫʛʫʥʜʫʢʩʢʦʛʦ ʨʘʟʣʦʤʘ ʩ ɹʝʟʳʤʷʥʥʳʤ. 

ɺʝʣʠʯʠʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʧʘʩʦʚ ʧʦ ʤʝʩʪʦʨʦʞʜʝʥʠʶ, ʫʪʚʝʨʞʜʸʥʥʳʭ ʧʨʦʪʦʢʦʣʦʤ ɻʂɿ 

ʉʉʉʈ ʚ 1962 ʛʦʜʫ, ʩʦʩʪʘʚʣʷʝʪ ʧʦ ʢʘʪʝʛʦʨʠʠ ɸ - 3,0 ʣ/ʩ, ʧʦ ʢʘʪʝʛʦʨʠʠ ɺ - 7,3 ʣ/ʩ), ʧʦ ʢʘʪʝʛʦʨʠʠ C1 

- 20,0 ʣ/ʩ. 
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ʄʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʗʚʨʦʟ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʛʨʫʧʧʘʤʠ: 1) ʩʢʚʘʞʠʥʘ 4ʨʵ 

- ʙʝʟ çʩʧʝʮʠʬʠʯʝʩʢʠʭè ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʚʦʡʩʪʚ ʠ 2) ʩʢʚʘʞʠʥʘ 9 - ʦʯʝʥʴ ʩʣʘʙʦʨʘʜʦʥʦʚʳʤʠ. 

ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 0,8 ʜʦ 2,3 ʛ/ʣ, ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪ 23,7 ʜʦ 42Áʉ. ʊʝʨʘʧʝʚʪʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʜʦʥʦʤ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʜʦ 107 ʵʤʘʥ/ʣ. ʀʩʧʦʣʴʟʫʝʤʘʷ 

ʭʣʦʨʠʜʥʘʷ ʢʘʣʴʮʠʝʚʦ-ʥʘʪʨʠʝʚʘʷ ʦʯʝʥʴ ʩʣʘʙʦʨʘʜʦʥʦʚʘʷ ʚʦʜʘ ʩʢʚʘʞʠʥʳ 9 ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʤ ʚʦʜʳ 

ʂʨʘʩʥʦʫʩʦʣʴʩʢʘʷ (ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ ʈʌ) ʠ ʧʦʢʘʟʘʥʘ ʢ ʧʨʠʤʝʥʝʥʠʶ ʧʨʠ ʙʦʣʝʟʥʷʭ ʦʨʛʘʥʦʚ 

ʧʠʱʝʚʘʨʝʥʠʷ, ʜʚʠʞʝʥʠʷ, ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʦʞʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʣʝʯʝʙʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʗʚʨʦʟ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʭ ʮʝʣʷʭ 

ʚʦʜʦʣʝʯʝʙʥʠʮʘʤʠ: ʆʙʱʝʩʪʚʦʤ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ (ʆʆʆ) çɿʘʡʨʦʥè ʠ ʆʆʆ 

çʐʠʬʦʠ ʈʦʤʠʪè. 

ʄʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʆʙʠʛʘʨʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ʨ. ʆʙʠʛʘʨʤ, ʚ 

ʧʨʝʜʝʣʘʭ ʦʜʥʦʠʤʸʥʥʦʡ ʢʦʪʣʦʚʠʥʳ, ʚʳʭʦʜʷʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘ ʧʨʘʚʦʤ ʙʦʨʪʫ ʨ. ʆʙʠʛʘʨʤ ʚ 100 ʢʤ 

ʢ ʚʦʩʪʦʢʫ ʦʪ ʛ. ɼʫʰʘʥʙʝ, ʥʘ ʚʳʩʦʪʝ 1300-1400 ʤ (ʩʤ. ʨʠʩ. 1). 

ʇʝʨʚʳʝ ʜʝʪʘʣʴʥʳʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʠ ʨʘʟʚʝʜʢʝ ʣʝʯʝʙʥʳʭ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 1954-1957 ʛʦʜʘʭ ʵʢʩʧʝʜʠʮʠʝʡ çʊʘʜʞʠʢʛʝʦʤʠʥʚʦʜè. ɺ 

ʧʨʦʮʝʩʩʝ ʵʪʠʭ ʨʘʙʦʪ ʩʢʚʘʞʠʥʘʤʠ ʙʳʣʠ ʚʩʢʨʳʪʳ ʩʘʤʦʠʟʣʠʚʘʶʱʠʝʩʷ ʚʦʜʳ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 39-

530ʉ. ɻʂɿ ʉʉʉʈ ʚ 1957 ʛʦʜʫ ʫʪʚʝʨʞʜʝʥʳ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʧʘʩʳ ʣʝʯʝʙʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ 

ʧʦ ʢʘʪʝʛʦʨʠʷʤ: ɸ2 - 53,2 ʣ/ʩ, ɺ - 8,0 ʣ/ʩ, C1 - 0,8 ʣ/ʩ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʧʝʮʠʘʣʴʥʳʭ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʚʣʠʷʥʠʷ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʥʘ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʆʙʠʛʘʨʤ 

[10] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʆʙʠʛʘʨʤʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʦʙʫʩʣʦʚʣʝʥʳ 

ʥʘʣʠʯʠʝʤ ʜʚʫʭ ʧʦʪʦʢʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ: ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʪʦʢʘ ʧʨʝʩʥʳʭ ʭʦʣʦʜʥʳʭ ʚʦʜ ʚ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʦʪʦʢʘ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 53-550ʉ ʠʟ 

ʪʨʝʱʠʥʥʦ-ʞʠʣʴʥʦʡ ʚʦʜʦʥʘʧʦʨʥʦʡ ʩʠʩʪʝʤʳ ʚ ʛʨʘʥʠʪʘʭ ʧʘʣʝʦʟʦʷ. ɺʥʝʜʨʝʥʠʝ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ 

ʧʦʪʦʢʘ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚ ʨʘʟʨʝʟʝ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʫʩʪʦʡʯʠʚʦʛʦ ʚʦ ʚʨʝʤʝʥʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʫʧʦʣʘ. ʉʦʩʪʘʚ ʣʝʯʝʙʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ 

ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʳʡ ʥʘʪʨʠʝʚʦ-ʢʘʣʴʮʠʝʚʳʡ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ 0,7-1,0 ʛ/ʣ. ʀʟ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʚʦʜʘʭ ʩʦʜʝʨʞʠʪʩʷ ʢʨʝʤʥʝʢʠʩʣʦʪʘ (69 ʤʛ/ʣ), ʬʪʦʨ ʠ ʨʘʜʦʥ. 

ʂʨʝʤʥʠʩʪʳʝ ʪʝʨʤʳ ʷʚʣʷʶʪʩʷ ʘʥʘʣʦʛʦʤ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʇʘʨʘʪʫʥʢʘ (ʂʘʤʯʘʪʩʢʘʷ ʦʙʣʘʩʪʴ 

ʈʌ). ʇʦʢʘʟʘʥʠʷʤʠ ʢ ʧʨʠʤʝʥʝʥʠʶ ʪʝʨʤ ʆʙʠʛʘʨʤ ʩʣʫʞʘʪ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʚʠʞʝʥʠʷ, ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ, ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʝ, ʩʠʩʪʝʤʳ ʢʦʞʠ ʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. 

ʅʘ ʙʘʟʝ ʣʝʯʝʙʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʜʝʡʩʪʚʫʝʪ ʢʫʨʦʨʪ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ 

ʟʥʘʯʝʥʠʷ ɿʘʢʨʳʪʦʝ ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ (ɿɸʆ) çʂʫʨʦʨʪ ʆʙʠʛʘʨʤè ʥʘ 150 ʤʝʩʪ ʠ ʯʘʩʪʥʘʷ 

ʚʦʜʦʣʝʯʝʙʥʠʮʘ ʥʘ 50 ʤʝʩʪ ʢʨʫʛʣʦʛʦʜʠʯʥʦ. 

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʝʤʢʦʩʪʴ ɿɸʆ çʂʫʨʦʨʪ ʆʙʠʛʘʨʤè ʜʦ 200 ʤʝʩʪ ʟʠʤʦʡ ʠ 300 

ʤʝʩʪ ʣʝʪʦʤ, ʦʩʫʱʝʩʪʚʠʪʴ ʪʝʧʣʦʬʠʢʘʮʠʶ ʧʦʩʝʣʢʘ ʆʙʠʛʘʨʤ ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʪʝʧʣʠʯʥʦʝ ʭʦʟʷʡʩʪʚʦ. 

ʂʨʝʤʥʠʩʪʳʝ ʪʝʨʤʳ ɼʞʘʚʦʥʠ ʦʪʤʝʯʝʥʳ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʬʣʘʥʛʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʆʙʠʛʘʨʤ, ʚ 8 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʧʦʩʸʣʢʘ ʆʙʠʛʘʨʤ, ʥʘ ʚʳʩʦʪʝ 1520 ʤ (ʩʤ. ʨʠʩ. 1). ɺʳʭʦʜ 

ʘʟʦʪʥʳʭ ʪʝʨʤ ʧʨʠʫʨʦʯʝʥ ʢ ʪʨʝʱʠʥʥʦ-ʞʠʣʴʥʦʡ ʚʦʜʦʥʘʧʦʨʥʦʡ ʩʠʩʪʝʤʝ ʚ ʛʨʘʥʠʪʘʭ ʧʘʣʝʦʟʦʷ. 

ʊʝʨʤʘʣʴʥʘʷ ʚʦʜʘ ʟʘʧʦʣʥʷʝʪ 3 ʙʘʩʩʝʡʥʘ ʛʣʫʙʠʥʦʡ 1,15 ʤ, ʛʜʝ ʤʝʩʪʥʳʝ ʞʠʪʝʣʠ ʧʨʠʥʠʤʘʶʪ 

ʣʝʯʝʙʥʳʝ ʧʨʦʮʝʜʫʨʳ. ʕʪʦ ʩʘʤʦʠʟʣʠʚʘʶʱʘʷʩʷ ʪʨʝʱʠʥʥʦ-ʞʠʣʴʥʘʷ ʚʦʜʘ ʩ ʜʝʙʠʪʦʤ 1 ʣ/ʩ ʠ 

ʪʝʤʧʝʨʘʪʫʨʦʡ 39,5Áʉ. ʉʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʘʷ ʢʘʣʴʮʠʝʚʦ-ʥʘʪʨʠʝʚʘʷ ʚʦʜʘ ʠʤʝʝʪ ʤʠʥʝʨʘʣʠʟʘʮʠʶ 0,5 

ʛ/ʣ. ʊʝʨʘʧʝʚʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʝʤʥʝʢʠʩʣʦʪʦʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 75 

ʤʛ/ʣ. ʂʨʝʤʥʠʩʪʳʝ ʪʝʨʤʳ ɼʞʘʚʦʥʠ ʷʚʣʷʶʪʩʷ ʘʥʘʣʦʛʦʤ ʚʦʜ ɸʙʘʩʪʫʤʘʥʠ (ʈʝʩʧʫʙʣʠʢʘ ɻʨʫʟʠʷ) ʠ 

ʧʦʢʘʟʘʥʳ ʢ ʧʨʠʤʝʥʝʥʠʶ ʧʨʠ ʙʦʣʝʟʥʷʭ ʦʨʛʘʥʦʚ ʜʚʠʞʝʥʠʷ ʠ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʀʩʪʦʯʥʠʢ 

ʤʦʞʝʪ ʚʦʡʪʠ ʚ ʦʙʱʠʡ ʢʦʤʧʣʝʢʩ ʢʫʨʦʨʪʘ ʆʙʠʛʘʨʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʜʠʥʦʯʥʳʭ ʚʳʭʦʜʦʚ ʃ.ʉ. ɻʦʨʜʠʝʥʢʦ, ɸ.ɸ. ʄʘʣʴʮʝʚʳʤ, ɸ.ɸ. ʐʘʧʘʨ [6] ʦʪʤʝʯʝʥʳ 

ʨʘʜʦʥʦʚʳʝ ʚʦʜʳ ʥʘ ʫʯʘʩʪʢʝ ɹʝʛʘʨ ʚʳʷʚʣʝʥʘ ʧʦ ʧʨʘʚʦʤʫ ʙʝʨʝʛʫ ʨ. ɺʘʨʟʦʙ, ʥʘ ʚʳʩʦʪʝ 1200 ʤ ʚ 26 

ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʛ. ɼʫʰʘʥʙʝ. 

ʊʨʝʱʠʥʥʦ-ʞʠʣʴʥʳʝ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʧʨʠʫʨʦʯʝʥʳ ʢ ʪʝʢʪʦʥʠʯʝʩʢʦʤʫ ʨʘʟʣʦʤʫ ʩ ʨʫʜʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ. ɺ ʧʨʦʮʝʩʩʝ ʛʦʨʥʦ-ʧʨʦʭʦʜʯʝʩʢʠʭ ʨʘʙʦʪ ʚʩʢʨʳʪ ʧʨʠʪʦʢ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩ ʜʝʙʠʪʦʤ 
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0,05 ʣ/ʩ. ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜ 0,3 ʛ/ʣ, ʩʦʩʪʘʚ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʡ ʢʘʣʴʮʠʝʚʳʡ. ɼʣʷ ʪʨʝʱʠʥʥʦ-

ʞʠʣʴʥʳʭ ʚʦʜ ʫʯʘʩʪʢʘ ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʜʦʥʘ - 452,9 ʵʤʘʥ [12]. 

ʈʘʜʦʥʦʚʘʷ ʚʦʜʘ ɹʝʛʘʨ ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʤ ʚʦʜʳ ʍʤʝʣʴʥʠʢ (ɺʠʥʥʠʮʢʘʷ ʦʙʣʘʩʪʴ, ʋʢʨʘʠʥʘ). 

ʇʦʢʘʟʘʥʠʷʤʠ ʢ ʧʨʠʤʝʥʝʥʠʶ ʨʘʜʦʥʦʚʦʡ ʚʦʜʳ ɹʝʛʘʨ ʩʣʫʞʘʪ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʚʠʞʝʥʠʷ. ʍʦʪʷ ʚ 

ʩʚʷʟʠ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʜʝʙʠʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʳ ʫʯʘʩʪʢʘ ɹʝʛʘʨ ʚ ʮʝʣʷʭ ʙʘʣʴʥʝʦʣʝʯʝʥʠʷ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʥʦ ʫʯʠʪʳʚʘʷ ʙʣʠʟʦʩʪʴ ʫʯʘʩʪʢʘ ɹʝʛʘʨ ʦʪ ʛ. ɼʫʰʘʥʙʝ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ - ʟʜʝʩʴ ʧʝʨʩʧʝʢʪʠʚʥʘ ʧʦʩʪʘʥʦʚʢʘ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ 

ʨʘʜʦʥʦʚʳʝ ʣʝʯʝʙʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ. 

ʃʝʯʝʙʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʙʝʟ çʩʧʝʮʠʬʠʯʝʩʢʠʭè ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʚʦʡʩʪʚ ʚʳʷʚʣʝʥʳ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʠʩʢʘ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʂʘʨʘʪʘʛ ʠ ʚʩʢʨʳʪʳ ʩʢʚʘʞʠʥʘʤʠ ʥʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʂʘʨʘʪʘʛ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ 48 ʢʤ ʢ ʟʘʧʘʜʫ ʦʪ ʛ. ɼʫʰʘʥʙʝ ʥʘ ʚʳʩʦʪʝ 930-998 ʤ [4]. 

ʕʪʦ ʪʨʝʱʠʥʥʦ-ʧʣʘʩʪʦʚʳʝ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʤʝʟʦʟʦʡʩʢʠʤ ʦʩʘʜʦʯʥʳʤ ʧʦʨʦʜʘʤ, 

ʟʘʣʝʛʘʶʱʠʤ ʥʘ ʩʢʣʘʜʯʘʪʦʤ ʧʘʣʝʦʟʦʡʩʢʦʤ ʬʫʥʜʘʤʝʥʪʝ. ɺ ʦʪʣʦʞʝʥʠʷʭ ʘʣʴʙʘ (ʩʢʚʘʞʠʥʘ 2ʧ) ʠ 

ʚʝʨʭʥʝʡ ʶʨʳ (ʩʢʚʘʞʠʥʘ 4ʧ) ʚʩʢʨʳʪʳ ʥʘʧʦʨʥʳʝ ʩʘʤʦʠʟʣʠʚʘʶʱʠʝ ʚʦʜʳ. ɻʣʫʙʠʥʘ ʚʩʢʨʳʪʠʷ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʦʩʪʘʚʣʷʝʪ 300-310 ʤ. ɺʝʣʠʯʠʥʘ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ 5-28 ʘʪʤ. 

ɼʝʙʠʪ ʩʢʚʘʞʠʥ ʧʨʠ ʩʘʤʦʠʟʣʠʚʝ 0,25-0,85 ʣ/ʩ. ʉʦʩʪʘʚ ʣʝʯʝʙʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ 

ʩʫʣʴʬʘʪʥʳʡ ʥʘʪʨʠʝʚʦ-ʢʘʣʴʮʠʝʚʳʡ ʚ ʦʪʣʦʞʝʥʠʷʭ ʘʣʴʙʘ, ʠ ʩʫʣʴʬʘʪʥʳʡ ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʝʚʳʡ ʚ 

ʦʪʣʦʞʝʥʠʷʭ ʚʝʨʭʥʝʡ ʶʨʳ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ - 3,1-4,0 ʛ/ʣ. 

ɺʦʜʘ ʩʢʚʘʞʠʥʳ 2ʧ ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʤ ʚʦʜʳ ʄʦʩʢʦʚʩʢʘʷ (ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʈʌ). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ ʩʢʚʘʞʠʥʳ 2ʧ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟ-ʟʘ ʝʝ ʥʠʟʢʦʛʦ ʜʝʙʠʪʘ. ɺʦʜʘ 

ʩʢʚʘʞʠʥʳ 4ʧ ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʤ ʠʩʪʦʯʥʠʢʘ ʂʨʘʠʥʢʘ (ʊʫʣʴʩʢʘʷ ʦʙʣʘʩʪʴ ʈʌ). ʄʠʥʝʨʘʣʴʥʫʶ ʚʦʜʫ 

ʩʢʚʘʞʠʥʳ 4ʧ ʙʝʟ çʩʧʝʮʠʬʠʯʝʩʢʠʭè ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʚʦʡʩʪʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʙʦʣʝʟʥʷʭ 

ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ, ʜʚʠʞʝʥʠʷ, ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʫʨʦʣʦʛʠʯʝʩʢʠʭ ʚʥʝ ʬʘʟʳ ʦʙʦʩʪʨʝʥʠʷ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʜʘ ʂʘʨʘʪʘʛ ʥʝ ʙʫʪʳʣʠʨʫʝʪʩʷ, ʥʦ ʥʘʩʝʣʝʥʠʝ ʙʣʠʟʣʝʞʘʱʠʭ ʢʠʰʣʘʢʦʚ ʠ ʪʫʨʠʩʪʳ 

ʟʦʥ ʦʪʜʳʭʘ ʜʦʣʠʥʳ ʨ. ʂʘʨʘʪʘʛ ʠʩʧʦʣʴʟʫʶʪ ʝʸ ʚ ʢʘʯʝʩʪʚʝ ʣʝʯʝʙʥʦ-ʩʪʦʣʦʚʦʡ. ʅʘ ʩʢʚʘʞʠʥʝ 4ʧ ʚ 

ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʚʦʜʦʣʝʯʝʙʥʠʮʫ ʥʘ 100 ʧʨʦʮʝʜʫʨ ʚ ʩʫʪʢʠ [11]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʢʦʥʜʠʮʠʦʥʥʦʩʪʴ ʠʩʪʦʯʥʠʢʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ 

ʖʞʥʦ-ɻʠʩʩʘʨʩʢʦʛʦ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʫʶ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʮʝʜʫʨʳ ʩʝʨʪʠʬʠʢʘʮʠʠ ʚ ʮʝʣʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ, ʠ ʧʨʝʜʣʦʞʠʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʟʘʧʘʩʦʚ: 

1. ʇʨʦʚʝʩʪʠ ʧʦʣʥʫʶ ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ ʠʩʪʦʯʥʠʢʦʚ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ, 

ʦʙʲʝʢʪʦʚ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʡ ʩʬʝʨʳ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʥʠʭ, ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʩʠʩʪʝʤʳ 

ʫʯʝʪʘ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʘʚ ʥʘ ʥʠʭ. 

2. ʆʩʚʦʠʪʴ ʠʩʪʦʯʥʠʢʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʚ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʭ ʮʝʣʷʭ: 1) ʨʘʩʰʠʨʝʥʠʷ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʗʚʨʦʟ (ʩʢʚ. 4ʨʵ); 2) ʫʚʝʣʠʯʠʪʴ ʝʤʢʦʩʪʴ ʚʦʜʦʣʝʯʝʙʥʠʮʳ ʗʚʨʦʟ (ʩʢʚ. 

9); 3) ʨʘʩʰʠʨʝʥʠʷ ʢʫʨʦʨʪʘ/ʩʘʥʘʪʦʨʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʝʧʣʠʮʳ ʚ ʝʜʠʥʦʤ ʢʦʤʧʣʝʢʩʝ: ʆʙʠʛʘʨʤ 

(ʩʢʚ. 4ʙʠʩ, 9ʙʠʩ, 19ʨ); ʍʦʜʞʘʦʙʠʛʘʨʤ (1-ʡ ʠ 2-ʡ ʢʫʩʪʳ ʩʢʚ.); 4) ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʦʜʦʣʝʯʝʙʥʠʮʳ ï 

ʂʘʨʘʪʘʛ, ɼʞʘʚʦʥʠ. 
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ÐßÜÙÌØÚÔ ÔÝÞÔàÚÐÌÍÌÜÔÔ ÚÉÔ×ÚÙÌÔ ÓÌáÔÜÌÇÚÔ ÚÍÇÚÔ ØÌæÐÌÙÔÔ ØÔÙÞÌÉÌÔ 

ÚÍÔê ØÌæÐÌÙäÔÙÚÝÔÔ ÇÔÝÚÜÔ ÆÌÙßÍÄ 
Ðìü öúüô øìóöÿü Ąìüúôþĕúô úíôĊ øìĆðìùĄôùúýôô üÿĄðô öúùĕú îì ýìüăìĄøìĕúô úíĕúô øìĆðìùôô 

øôùþìėìô úíôĊ øìĆðìùĄôùúýôô Çôýúüô ÆìùÿíĒ øìîüôðô íìüüìýĒ ėìüúü ðúðì Ąÿðììùð. 
Úíĕúô øìĆðìùĒ ėôýøô óìāôüìĕúô þìíôĒ íÿðì, ìó ùÿėþìô ùìóìüô ýìùúìþôîÿ ôėþôýúðĒ íú öúùĕúô úíĕúô 

øìĆðìùĒ øÿìüüôĀĒ ïìüðôðììùð. Öúùĕúô íì þìîüô øÿöìøøì÷ îì ìùôė öìĄĀïìüðôðìô úíĕúô øìĆðìùĒ íìüúô 
øÿìýýôýìĕúô úýúôĄïúĕĒ íì ĕìõýô ûúõïìĕô øìĆðìùôîÿ ìĄČĒ āôóøìþ øñöÿùìùð. 

Íì úíĆñöþĕúô íìĕúðôĕĒ íú øìėýìðô ôýþôĀúðìíìüôô úėô÷úùìô óìāôüìĕú 6 öúùÿ ýìüăìĄøìô úíĕúô 
øìĆðìùôô ìüþñóôìùĒ ðúāô÷ øñĄìîìùð, öô ìöýìüô úùĕú íì þì÷ìíúþô öúùðôþýôúùôô þìĄöô÷ô þìíúíìþô 
íì÷ùñú÷úïĒ îì āúĔìïôĕúô ïìüøāúùìîĒ ĔìîúíïĘõ øñíúĄìùð. 

Ðìü ùìþôĔìô öúüĕúô ïÿóìüúùôðìĄÿðì ðÿüùìøúô ìóāÿðöÿùôô öúùĕúô úíĕúô øìĆðìùĒ øÿîúĀôėô ýìþĕô 
úøĘāþì ĄÿðìùìĄúù, ðìüìĔìô ðìýþüìýôìĄúù, øìîĔÿð íÿðìùô ïÿùìĕúô úùĕú, öô ùôĄúùðúðĕúô ìóāÿðöÿùôô 
ýìùúìþôüú ìýúýùúö øñöÿùìð, øÿìõċù öìüðì Ąÿðììýþ. Ìó 6 öúùÿ ýìüăìĄøìĕúô úíĕúô øìĆðìùôô øôùþìėìô úíôĊ 
øìĆðìùĄôùúýôô Çôýúüô ÆìùÿíĒ 5-þúìĄúù ðúüúô ðÿüùìøúô óñüôù øñíúĄìùð: 1) îìýñĆ ïìüðúùðìùô øìĔøììô 
þìùðÿüÿýþôô ëîüúó, ýöî.4üĉ; 2) öì÷úù öìüðìùô ĕìĔøô þìíúíìþïúĕô úíĒ ¬ ëîüúó, ýöî.9.; 3) îìýñĆ ùìøÿðìùô 
öÿüúüþ/úýúôĄïúĕ îì ýúāþìùô ïìüøāúùì ðìü ċö øìĔøììô ÿøÿøĒ ¬ Úíôïìüø, ýöî.4íôý, 9íôý, 19ü; áúĔìúíôïìüø, 1 
îì 2 íÿþþìô ýöî.; 4) ýúāþìùô þìíúíìþïúĕô úíĒ ¬ Éìüìþúס, ÆìîúùĒ. 

Öì÷ôðîúòìĕú: úíĕúô øìĆðìùôô þìíúíìþĒ, öúù, øôùþìėìô úíôĊ øìĆðìùĄôùúýĒ, úíĕúô óñüôóìøôùĒ, 
ùôóúøô þìüėôĄôô üìïĄìö÷ô ĀôĄúüô úí, þñüøĕúô öüñøùôõðúü, Ąôöìýþĕúô þñöþúùôöĒ. 

 

ʇɽʈʉʇɽʂʊʀɺʓ ʈɸʎʀʆʅɸʃʔʅʆɻʆ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɿɸʇɸʉʆɺ ʄʀʅɽʈɸʃʔʅʓʍ ɺʆɼ ʖɾʅʆ-

ɻʀʉʉɸʈʉʂʆɻʆ ɻʀɼʈʆɻɽʆʃʆɻʀʏɽʉʂʆɻʆ ʄɸʉʉʀɺɸ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʠʩʪʦʯʥʠʢʦʚ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʖʞʥʦ-ɻʠʩʩʘʨʩʢʦʛʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ. 

ʄʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʩʦʩʪʘʚʣʷʶʪ ʯʘʩʪʴ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʣʘʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ. ʈʘʟʚʝʜʘʥʥʳʝ ʚ ʥʝʦʙʭʦʜʠʤʦʡ ʧʦʣʥʦʪʝ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʩʣʫʞʘʪ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʙʘʟʦʡ ʫʯʨʝʞʜʝʥʠʡ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. 

ʆʙʲʝʢʪʘʤʠ ʦʮʝʥʢʠ ʚ ʮʝʣʷʭ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʧʘʩʦʚ ʷʚʣʷʶʪʩʷ 6 ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʠʩʪʦʯʥʠʢʦʚ 

ʘʨʪʝʟʠʘʥʩʢʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʦʪʚʝʯʘʶʱʠʝ ʢʦʥʜʠʮʠʦʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʦʨʛʘʥʠʟʘʮʠʠ 

ʙʘʣʴʥʝʦʣʝʯʝʥʠʷ ʠ ʪʝʧʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʦʧʨʝʜʝʣʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʦʩʚʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʦʚʥʝʤ ʠʭ ʠʟʫʯʝʥʥʦʩʪʠ, ʩʪʝʧʝʥʴʶ ʜʦʩʪʫʧʥʦʩʪʠ, ʥʘʣʠʯʠʝʤ ʘʥʘʣʦʛʘ, ʦʙʦʩʥʦʚʳʚʘʶʱʝʛʦ ʧʦʢʘʟʘʥʠʷ ʢ 

ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʦʩʚʦʝʥʠʶ. ʀʟ 6 ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʠʩʪʦʯʥʠʢʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʖʞʥʦ-ɻʠʩʩʘʨʩʢʦʛʦ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ 5 ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʧʝʨʩʧʝʢʪʠʚʳ: 1) ʨʘʩʰʠʨʠʪʴ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ - ʗʚʨʦʟ, 

ʩʢʚ.4ʨʵ; 2) ʫʚʝʣʠʯʠʪʴ ʝʤʢʦʩʪʴ ʚʦʜʦʣʝʯʝʙʥʠʮʳ ï ʗʚʨʦʟ, ʩʢʚ.9.; 3) ʨʘʩʰʠʨʠʪʴ ʢʫʨʦʨʪ/ʩʘʥʘʪʦʨʠʡ ʠ ʧʦʩʪʨʦʠʪʴ ʪʝʧʣʠʮʫ 

ʚ ʝʜʠʥʦʤ ʢʦʤʧʣʝʢʩʝ ï ʆʙʠʛʘʨʤ, ʩʢʚ.4ʙʠʩ, 9ʙʠʩ, 19ʨ; ʍʦʜʞʘʦʙʠʛʘʨʤ, 1 ʠ 2 ʢʫʩʪʳ ʩʢʚ.; 4) ʧʦʩʪʨʦʠʪʴ ʚʦʜʦʣʝʯʝʙʥʠʮʫ ï 

ʂʘʨʘʪʘʛ, ɼʞʘʚʦʥʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʯʝʙʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ, ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʤʘʩʩʠʚ, ʧʦʜʟʝʤʥʳʝ 

ʚʦʜʳ, ʪʨʝʱʠʥʥʦ-ʞʠʣʴʥʘʷ ʚʦʜʦʥʘʧʦʨʥʘʷ ʩʠʩʪʝʤʘ, ʢʨʝʤʥʠʩʪʳʝ ʪʝʨʤʳ, ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʨʘʟʣʦʤ. 

 

PROSPECTS OF RATIONAL USE OF STOCKS OF MINERAL WATERS OF THE SOUTHERN GISSAR 

HYDROGEOLOGICAL MASSIF  

This paper discusses the hydrogeological conditions for the development of deposits and mineral water sources of the 

South Hissar hydrogeological massif. 
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Mineral waters are a part of natural resources and in industrial and economic terms are represented by mineral water 

deposits. Explored in the necessary completeness and reliability of mineral water deposits serve as the mineral resource base 

of the institutions of the sanatorium complex. 

The objects of evaluation for the purpose of rational use of reserves are 6 deposits and sources of artesian mineral 

waters, most of which meet the standard requirements of the organization of balneotherapy and greenhouses. 

In the result of work performed, defined the prospects of development of deposits of mineral waters in accordance 

with their level of knowledge, degree of accessibility, the presence of analog, substantiating evidences to the industrial 

development. From 6 deposits and sources of mineral waters of the South Hissar hydrogeological massif 5 have the following 

prospects: 1) to expand the health complex ï 1 source: Yavroz, borehole 4re; 2) to increase the capacity of the Spa ï Yavroz, 

borehole 9.; 3) expand the resort/sanatorium and build a greenhouse in a single complex ï Obigarm, boreholes 4bis, 9bis 

19R; Khojaobigarm, multiple-well 1 and 2; 4) build a Spa ï Karatag, Javoni. 

Key words: deposit, fracture vein water-pressure system, hydrogeological massif, healing mineral waters, siliceous 

terms, tectonic fault, underground water. 
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ʋɼʂ: 543 

ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀɽ ʇɸʈɸʄɽʊʈʓ ɺʆɼ ɺ ʈɽʂɸʍ ʊɸɼɾʀʂʀʉʊɸʅɸ 

 

ɸʙʜʫʰʫʢʫʨʦʚ ɼ.ɸ., ɸʙʜʫʩʘʤʘʜʟʦʜʘ ɼ., ʄʘʤʘʜʘʣʠʝʚ ɹ., ʅʘʟʘʨʦʚʘ ʆ.ɼ., ʉʪʦʮʢʠʡ ɼ.ʌ., 

ʐʘʡʤʫʨʘʜʦʚ ʌ. 

ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ɸʅ ʈʊ, 

ʃʘʙʦʨʘʪʦʨʠʷ ʥʝʡʪʨʦʥʥʦʡ ʬʠʟʠʢʠ ʠʤ. ʌʨʘʥʢʘ ʆʙʲʝʜʠʥʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʷʜʝʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛ.ɼʫʙʥʘ, ʄʦʩʢ. ʦʙʣ. ʈʌ, 

ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʊɸʉʍʅ ʈʊ, 

ʂʦʤʠʪʝʪ ʧʦ ʯʨʝʟʚʳʯʘʡʥʳʤ ʩʠʪʫʘʮʠʷʤ ʠ ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʝ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʊ 

 

ɺ 2017 ʠ 2018 ʛʦʜʘʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʦʚʤʝʩʪʥʳʝ ʵʢʩʧʝʜʠʮʠʠ ʀʥʩʪʠʪʫʪʘ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʠ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ 

ʭʠʤʠʢʦ-ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʂʦʤʠʪʝʪʘ ʧʦ ʯʨʝʟʚʳʯʘʡʥʳʤ ʩʠʪʫʘʮʠʷʤ ʠ ʛʨʘʞʜʘʥʩʢʦʡ 

ʦʙʦʨʦʥʝ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. ʕʢʩʧʝʜʠʮʠʠ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ 

ʢʦʤʧʣʝʢʩʥʦʤʫ ʠʟʫʯʝʥʠʶ ʨʝʢ ʠ ʚʳʷʚʣʝʥʠʶ ʠʩʪʦʯʥʠʢʦʚ ʧʝʨʚʠʯʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʨʝʢ 

ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʵʢʩʧʝʜʠʮʠʠ, ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʨʝʩʧʫʙʣʠʢʠ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʚʦʜʳ: 

ʆʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʈʝʜʦʢʩʘ (ʆɺʇ); 

ɺʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʈʅ ʚʦʜʳ; 

ʉʪʝʧʝʥʴ ʥʘʩʳʱʝʥʠʷ ʚʦʜʳ ʢʠʩʣʦʨʦʜʦʤ; 

ʕʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʚʦʜʳ; 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ ʚ ʚʦʜʝ.  

ɹʘʩʩʝʡʥ ʨʝʢʠ ɺʘʭʰ. ɺʦʜʘ ʚʦ ʚʩʝʭ ʠʟʤʝʨʝʥʥʳʭ ʪʦʯʢʘʭ ʚʦʜʘ ʦʢʘʟʘʣʘʩʴ ʩʣʘʙʦʱʝʣʦʯʥʦʡ, ʩ 

ʥʘʠʙʦʣʴʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚ ʪʦʯʢʝ çʇʨʠʪʦʢ ɺʘʭʰʘ 2è ʠ ʩ ʥʘʠʤʝʥʴʰʠʤ ʚ ʪʦʯʢʝ çʐʫʨʘʢʠ ʂʫʧʘʣʠè. 

ɺʦʜʳ ʚʦ ʚʩʝʭ ʨʝʢʘʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʥʘʩʳʱʝʥʳ ʢʠʩʣʦʨʦʜʦʤ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʨʝʢʠ ʗʨʭʳʯ. ʈʝʢʘ 

ʗʨʭʳʯ (ʍʘʠʪ) ʩʢʦʨʝʝ ʚʩʝʛʦ, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʠʩʪʦʡ ʨʝʢʦʡ ʚ ʨʝʛʠʦʥʝ. 

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚ ʚʦʜʝ ʩʦʣʝʡ ʠ ʧʦʚʪʦʨʷʝʪ ʢʘʨʪʠʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʣʝʡ ʚ ʚʦʜʘʭ. 
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ʈʠʩ. 1. pH ʬʘʢʪʦʨ ʚʦʜʳ ʚ ʨʝʢʘʭ 

Fig. 1. pH of water in rivers 

 
 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ ʚ ʨʝʢʘʭ ʨʘʩʧʨʝʜʝʣʝʥʘ ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʝʨʭʥʝʡ 

ʛʨʘʥʠʮʝʡ ʧʨʝʩʥʦʡ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 1 ʛ/ʣ (1000 ʤʛ/ʣ).  

ɺʩʝ ʨʫʯʴʠ ʧʦ ʣʝʚʦʤʫ ʙʦʨʪʫ ʨʝʢ ʉʫʨʭʦʙ ʠ ɺʘʭʰ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʤʫʪʥʦʩʪʴʶ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʨʫʯʴʷʤʠ ʪʝʢʫʱʠʤʠ ʩ ʧʨʘʚʦʛʦ ʙʦʨʪʘ, ʯʪʦ ʦʯʝʚʠʜʥʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʪʨʦʝʥʠʷʤʠ ʛʦʨ. 

ɺʦʜʘ ʨʝʢʠ ʂʳʟʳʣʩʫ ʜʦ ʩʣʠʷʥʠʷ ʩ ʄʫʢʩʫ ʦʙʣʘʜʘʝʪ ʧʦʚʳʰʝʥʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʠʛʦʜʥʘ ʜʣʷ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ ʚ ʥʝʡ ʧʨʘʢʪʠʯʝʩʢʠ 

ʨʘʚʥʘ 1 ʛ/ʣ. 
 

ʈʠʩ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʣʝʡ ʚ ʨʝʢʘʭ 

Fig. 2. Distribution of salts in rivers 

 
 

ʇʦʩʣʝ ʩʣʠʷʥʠʷ ʩ ʨʝʢʦʡ ʄʫʢʩʫ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ ʧʘʜʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʜʚʘ ʨʘʟʘ (ʪʦʯʢʘ 

ʉʫʨʭʦʙ 1). 

ɺ ʣʝʚʳʡ ʙʦʨʪ ʨʝʢ ʉʫʨʭʦʙ ʠ ɺʘʭʰ ʚʪʝʢʘʶʪ ʥʝʩʢʦʣʴʢʦ ʨʫʯʴʝʚ ʩ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʩʦʣʝʡ. ʕʪʦ ʨʝʢʠ ɼʘʨʴʝʠ ʅʘʤʘʢ, ɼʘʰʪʠ ʅʘʤʘʢ, ʐʫʨʘʢʠ ʂʫʧʘʣʠ, ɻʫʣʨʝʟ, ʗʚʘʥʩʫ ʠ ʜʨ. ɹʳʣʦ 

ʚʳʷʚʣʝʥʦ 8 ʧʨʠʪʦʢʦʚ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʦʣʝʡ ʙʦʣʝʝ 1 ʛ/ʣ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ 

ʦʙʥʘʨʫʞʝʥʘ ʚ ʣʝʚʦʙʝʨʝʞʥʦʤ ʧʨʠʪʦʢʝ ɺʘʭʰʘ ï ɼʘʨʴʝʠ ʅʘʤʘʢ 5,3 ʛ/ʣ ʚ ʷʩʥʫʶ ʧʦʛʦʜʫ ʠ ʜʦ 45 ʛ/ʣ ʚ 

ʧʝʨʠʦʜ ʩʠʣʴʥʳʭ ʜʦʞʜʝʡ.  

ʅʝʢʦʪʦʨʳʝ ʨʫʯʴʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʭʦʜʷʪ ʩʢʚʦʟʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʦʣʝʡ ʶʨʩʢʦʛʦ 

ʧʝʨʠʦʜʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩʫʥʢʝ 3 ʧʨʠʚʝʜʝʥʘ ʢʘʨʪʠʥʘ ʩʦʣʝʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘʜ ʨʫʯʴʝʤ ɼʘʨʴʝʠ ʅʘʤʘʢ (ʢ. ʈʦʛʫʥʠ ɹʦʣʦ).  

ʇʦʜʦʙʥʦʝ ʟʘʩʦʣʝʥʠʝ ʨʝʢ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ, ʪʘʢ ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʠʟʥʘʯʘʣʴʥʦʝ 

(ʧʝʨʚʠʯʥʦʝ) ʟʘʩʦʣʝʥʠʝ ʛʦʨʥʳʭ ʨʝʢ. 

ɹʘʩʩʝʡʥ ʨʝʢʠ ʂʘʬʠʨʥʠʛʘʥ. ʈʝʢʘ ʂʘʬʠʨʥʠʛʘʥ, ʢʘʢ ʠ ɺʘʨʟʦʙ, ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʚʦʜʦʟʘʙʦʨʘ 

ʛʦʨʦʜʘ ɼʫʰʘʥʙʝ.  
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ʈʠʩ. 3 ɺʳʭʦʜ ʨʫʯʴʝʚ ʚʦʜʳ ʠʟ ʩʦʣʝʚʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʈʦʛʫʥʠ ɹʦʣʦ) 

Fig. 3 Output of streams of water from salt deposits (Roguni Bolo) 

 
 

ʏʘʩʪʴ ʧʨʠʪʦʢʦʚ ʂʘʬʠʨʥʠʛʘʥʘ ʧʨʦʪʝʢʘʝʪ ʚ ʨʘʡʦʥʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴ, ʠʩʧʳʪʳʚʘʶʱʠʭ ʙʦʣʴʰʫʶ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ, ʢʦʪʦʨʳʝ ʧʨʠʚʥʦʩʷʪ ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. 

ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʟʫʯʝʥʦ ʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʢʠ ʂʘʬʘʨʥʠʛʘʥ ʠ ʝʝ ʧʨʠʪʦʢʦʚ ʙʳʣʠ 

ʚʳʙʨʘʥʳ 24 ʪʦʯʢʠ. 

ɸʥʘʣʠʟ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦʜʳ ʚ ʨʝʢʘʭ ʙʘʩʩʝʡʥʘ 

ʷʚʣʷʶʪʩʷ ʩʣʘʙʦʱʝʣʦʯʥʳʤʠ. ɿʥʘʯʝʥʠʷ ʨʅ ʚ ʦʧʨʦʙʦʚʘʥʥʳʭ ʚʦʜʘʭ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 7,92 ʜʦ 8,76 (ʨʠʩ. 

9). ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʅ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʨ. ɿʠʜʜʠ (pH=8,76), ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ pH 

ʧʨʠʩʫʱʝ ʨ. ʂʘʬʠʨʥʠʛʘʥ 6 (pH=7,92). 

ʅʘ ʨʠʩʫʥʢʘʭ ʚʝʨʭʦʚʴʷ ʨʝʢ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʚʘ, ʥʠʟʦʚʴʷ ʩʧʨʘʚʘ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɿʠʜʜʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʤʘʩʰʪʘʙʥʳʝ ʨʘʙʦʪʳ ʧʦ ʜʦʙʳʯʝ 

ʫʛʣʷ. 
 

ʈʠʩ. 4 ʈʘʩʧʨʝʜʝʣʝʥʠʝ pH- ʬʘʢʪʦʨʘ ʧʦ ʨʝʢʘʤ 

Fig. 4 pH distribution by river  

 
 

ʊʦʯʢʠ ʂʘʬʠʨʥʠʛʘʥ 5-6 ʨʘʩʧʦʣʦʞʝʥʳ ʚ 1 ʢʤ ʥʠʞʝ ɼʫʰʘʥʙʠʥʩʢʠʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʥʘ 

ʢʦʪʦʨʳʭ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʥʘʯʘʣʠ ʧʨʠʤʝʥʷʪʴ ʥʦʚʳʝ ʨʝʘʛʝʥʪʳ, ʥʘ 

ʦʩʥʦʚʝ ʭʣʦʨʘ, ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʚʦʜʳ, ʯʪʦ ʤʦʛʣʦ ʠʟʤʝʥʠʪʴ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜʳ ʚ ʨʝʢʝ 

ʂʘʬʠʨʥʠʛʘʥ. 
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ɸʥʘʣʠʟ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦʜʘ ʚʦ ʚʩʝʭ ʨʝʢʘʭ ʚ 

ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʥʘʩʳʱʝʥʘ ʢʠʩʣʦʨʦʜʦʤ.  

ʀʟʤʝʨʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʫʜʝʣʴʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʭʦʨʦʰʦ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʢʘʨʪʠʥʦʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʣʝʡ ʚ ʚʦʜʘʭ (ʨʠʩ. 5). 
 

ʈʠʩ. 5 ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʣʝʡ ʚ ʚʦʜʘʭ ʨʝʢ 

Fig. 5 Salt distribution in river waters

 
 

ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ ʚ ʨʝʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʨʝʩʥʦ, ʜʣʷ ʨʝʢ ʭʘʨʘʢʪʝʨʥʘ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʦʣʝʚʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ (ʨʠʩ. 5). ʅʘʠʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʩʦʣʝʡ, ʨʘʚʥʘʷ 296 ʤʛ/ʣ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʨ. ʕʣʦʢ (ʜʦ ʩʣʠʷʥʠʷ ʩ ʂʘʬʠʨʥʠʛʘʥʦʤ). ʄʠʥʠʤʘʣʴʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ, ʨʘʚʥʘʷ 76 ʤʛ/ʣ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʪʦʯʢʝ ʆʜʞʫʢ. ɺʦʜʘ ʚʦ ʚʩʝʭ ʨʝʢʘʭ ʷʚʣʷʝʪʩʷ 

ʧʨʝʩʥʦʡ. 

ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʢʘʯʝʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʦʜʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʉʘʥʇʠʅ 2.1.4.005-07 çʇʠʪʴʝʚʘʷ ʚʦʜʘ. ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʚʦʜʳ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘè, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʚʦʜʝ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʨʝʜʝʣʷʶʪ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʦʜʳ ʚ ʵʧʠʜʝʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʙʘʢʪʝʨʠʡ ʚ ʚʦʜʝ, ʚʳʨʘʞʘʶʪʩʷ ʦʙʱʠʤ ʤʠʢʨʦʙʥʳʤ ʯʠʩʣʦʤ ʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʛʨʫʧʧʫ ʢʦʣʠʬʦʨʤʥʳʭ ʙʘʢʪʝʨʠʡ (ʚ ʪʦʤ ʯʠʩʣʝ ʪʝʨʤʦʪʦʣʝʨʘʥʪʥʳʭ).  

ʊʝʨʤʠʥ çʂʦʣʠʬʦʨʤʥʳʝ ʙʘʢʪʝʨʠʠè ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʛʨʘʤʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ, 

ʠʤʝʶʱʠʭ ʬʦʨʤʫ ʧʘʣʦʯʝʢ, ʚ ʦʩʥʦʚʥʦʤ ʞʠʚʫʱʠʭ ʠ ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ ʚ ʥʠʞʥʝʤ ʦʪʜʝʣʝ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʯʝʣʦʚʝʢʘ ʠ ʙʦʣʴʰʠʥʩʪʚʘ ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ (ʜʦʤʘʰʥʝʛʦ ʩʢʦʪʘ ʠ 

ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ). ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʚʦʜʫ ʦʥʠ ʧʦʧʘʜʘʶʪ ʩ ʬʝʢʘʣʴʥʳʤʠ ʩʪʦʢʘʤʠ ʠ ʩʧʦʩʦʙʥʳ 

ʚʳʞʠʚʘʪʴ ʚ ʥʝʡ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ, ʭʦʪʷ ʠ ʣʠʰʝʥʳ (ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ) 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʨʘʟʤʥʦʞʝʥʠʶ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʩʣʠ ʜʘʥʥʳʝ ʙʘʢʪʝʨʠʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ, ʪʦ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʝʩʪʴ 

ʠʩʪʦʯʥʠʢ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ. 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ çʆʙʱʝʛʦ ʤʠʢʨʦʙʥʦʛʦ ʯʠʩʣʘè ʜʣʷ 

ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʚʦʜ. ʀʟʤʝʨʝʥʥʳʡ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʬʦʥ ʩʦʩʪʘʚʠʣ 29 ʂʆɽ/ 1 ʤʣ. 
 

ʈʠʩ. 6. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʤʠʢʨʦʙʥʦʛʦ ʯʠʩʣʘ ʚ ʚʦʜʘʭ ʨʝʢ 

Fig. 6. Distribution of total microbial numbers in river waters 
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ɻʠʛʠʝʥʠʯʝʩʢʠʤʠ ʥʦʨʤʘʤʠ ʫʩʪʘʥʦʚʣʝʥʘ ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʩʦʜʝʨʞʘʥʠʷ ʧʘʪʦʛʝʥʦʚ ʚ ʚʦʜʘʭ 

ʦʪʢʨʳʪʳʭ ʚʦʜʦʝʤʦʚ ʩ ʦʙʱʠʤ ʤʠʢʨʦʙʥʳʤ ʯʠʩʣʦʤ (ʆʄʏ) 100 ʂʆɽ/1ʤʣ. 

ɺʦʜʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʧʨʠʪʦʢʘʭ ʠ ʚ ʩʘʤʦʡ ʨʝʢʝ ɺʘʨʟʦʙ ʯʠʩʪʘ ʩ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ. ɽʜʠʥʩʪʚʝʥʥʦʡ ʩʠʣʴʥʦʟʘʛʨʷʟʥʸʥʥʦʡ ʨʝʢʦʡ ʚ ʙʘʩʩʝʡʥʝ ɺʘʨʟʦʙ ʷʚʣʷʝʪʩʷ ʨ. ʍʘʨʘʥʛʦʥ, 

ʩ ʧʦʚʳʰʝʥʥʳʤ ʬʦʥʦʤ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʨʝʢʠ ʆʙʠ ʯʘʧʧʘ ʠ ʃʫʯʦʙ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚʦʜʘ ʨʝʢʠ 

ɺʘʨʟʦʙ ʧʝʨʝʜ ʜʝʨʠʚʘʮʠʦʥʥʦʤ (ʧʠʪʴʝʚʳʤ) ʢʘʥʘʣʦʤ ʯʠʩʪʘ ʩ ʆʄʏ=90 ʂʆɽ/1 ʤʣ. 

ɿʥʘʯʠʪʝʣʴʥʦ ʭʫʞʝ ʩʠʪʫʘʮʠʷ ʩʣʦʞʠʣʘʩʴ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʨʝʢʠ ʂʘʬʠʨʥʠʛʘʥ. ʈʝʢʠ ʕʣʦʢ ʠ 

ʍʦʥʘʢʦ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʝʥʳ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ. ʆʙʱʝʝ ʤʠʢʨʦʙʥʦʝ ʯʠʩʣʦ ʨʝʢʠ ʍʦʥʘʢʦ ʚʦʟʨʘʩʪʘʝʪ 

ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʠ ʨʘʟʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʨʝʢʠ ʯʝʨʝʟ ɻʠʩʩʘʨ. 

ʀʥʪʝʨʝʩʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʨʝʢʝ ʂʘʬʠʨʥʠʛʘʥ ʧʝʨʝʜ ʩʣʠʷʥʠʝʤ ʩ ʨʝʢʦʡ ʕʣʦʢ 

ʆʄʏ=2300 ʂʆɽ/1 ʤʣ. ʅʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ʚ ʨʘʡʦʥʝ ʤʦʩʪʘ ʏʠʤʪʝʧʧʘ ʆʄʏ ʧʘʜʘʝʪ ʜʦ 220-230 ʂʆɽ/1 

ʤʣ, ʘ ʥʠʞʝ ɻʠʩʩʘʨʢʦʡ ʢʨʝʧʦʩʪʠ ʚʥʦʚʴ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 960 ʂʆɽ/1 ʤʣ. ʊʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ 

ʤʠʢʨʦʙʥʦʛʦ ʯʠʩʣʘ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʦʚʳʭ ʨʝʘʛʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ 

ɼʫʰʘʥʙʠʥʩʢʠʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ. ʕʪʠ ʨʝʘʛʝʥʪʳ ʫʙʠʚʘʶʪ ʧʘʪʦʛʝʥʳ ʥʝ ʪʦʣʴʢʦ ʥʘ ʦʯʠʩʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʷʭ, ʥʦ ʠ ʚ ʨʝʢʝ ʂʘʬʠʨʥʠʛʘʥ. ɼʝʡʩʪʚʠʝ ʨʝʘʛʝʥʪʦʚ ʠʤʝʝʪ ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʧʫʩʪʷ 

10-15 ʢʤ ʢʦʣʠʯʝʩʪʚʦ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʥʦʚʴ ʚʦʟʨʘʩʪʘʝʪ. 

ɹʘʩʩʝʡʥ ʨʝʢʠ ɿʘʨʘʚʰʘʥ. ʅʘ ʚʩʝ ʤʘʣʳʝ ʧʨʠʪʦʢʠ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʝʨʘʬʰʘʥ ʦʢʘʟʳʚʘʝʪʩʷ 

ʩʠʣʴʥʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ɺʦʟʥʠʢʘʶʪ ʥʦʚʳʝ ʧʦʩʝʣʝʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʜʦʤʦʚʣʘʜʝʥʠʡ ʚ 

ʢʠʰʣʘʢʘʭ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ, ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʦʣʠʚʥʳʝ ʧʣʦʱʘʜʠ. ɺʩʝ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʙʦʣʴʰʦʤʫ 

ʟʘʙʦʨʫ ʚʦʜʳ ʠʟ ʤʘʣʳʭ ʧʨʠʪʦʢʦʚ. ʅʠʞʝ ʢʠʰʣʘʢʦʚ ʚ ʤʝʞʝʥʴ ʤʥʦʛʠʝ ʧʨʠʪʦʢʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʙʝʟʚʦʞʝʥʳ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʚʠʜʥʦ ʜʣʷ ʪʘʢʠʭ ʧʨʠʪʦʢʦʚ ʢʘʢ: ʆʙʫʨʜʦʥ, ʊʦʤʠʥ, ʀʩʧʘʥ ʠ ʨʷʜʘ ʜʨʫʛʠʭ. 

ʄʥʦʛʠʝ ʟʝʤʣʠ (ʫʯʘʩʪʢʠ ʜʦ 200 ʛʘ), ʦʩʦʙʝʥʥʦ ʚ ɸʡʥʠʥʩʢʦʤ ʨʘʡʦʥʝ ʦʩʪʘʶʪʩʷ ʙʝʟ ʧʠʪʴʝʚʦʡ ʠ 

ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʚʦʜʳ.  

ʀʟʤʝʨʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʳ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʤʝʩʪʘʭ ʦʪʙʦʨʘ 

ʦʙʨʘʟʮʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 7-8.  

 

ʈʠʩ. 7. pH ʚʦʜʳ ʚ ʪʦʯʢʘʭ ʦʪʙʦʨʘ ɿʝʨʘʚʰʘʥ 

Fig. 7. pH of water at sampling points of Zeravshan 

 
 

ʈʠʩ. 8. ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ ʚ ʚʦʜʘʭ ɿʝʨʘʚʰʘʥ 

Fig. 8. The salt concentration in the waters of Zeravshan 
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ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʢʘʟʘʣʠʩʴ ʠʥʪʝʨʝʩʥʳʤʠ ʠ ʚʳʷʚʣʷʶʪ ʥʝʢʦʪʦʨʳʝ 

ʘʥʦʤʘʣʠʠ.  

ɺʩʝ ʠʟʤʝʨʝʥʥʳʝ ʚʦʜʳ ʦʢʘʟʘʣʠʩʴ ʩʣʘʙʦʱʝʣʦʯʥʳʤʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ. 

ʉʨʝʜʥʠʡ pH ʠʟʤʝʨʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʩʦʩʪʘʚʠʣ 8,01. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 8,38 ʧʦʢʘʟʘʣ ʦʙʨʘʟʝʮ 

ʆʙʠ ʉʘʨʘ, ʘ ʤʠʥʠʤʘʣʴʥʦʝ 7,01 ʐʠʥʛ 1.  

ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ pH ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʜʣʷ ʚʦʜ, ʠʤʝʶʱʠʭ ʧʦʜʟʝʤʥʳʡ ʭʘʨʘʢʪʝʨ 

ʧʠʪʘʥʠʷ, ʇʷʥʜʞʠʢʝʥʪ 7, ʇʷʥʜʞʠʢʝʥʪ 8 ʠ ɸʥʟʦʙʩʢʠʡ ʪʫʥʥʝʣʴ.  

ʇʦʪʝʥʮʠʘʣ ʈʝʜʦʢʩʘ ʜʣʷ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʠʤʝʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦʙ ʠʭ ʭʘʨʘʢʪʝʨʝ ʧʠʪʘʥʠʷ - ʧʦʜʟʝʤʥʦʤ ʠʣʠ ʪʘʣʳʤʠ ʚʦʜʘʤʠ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʨʘʚʥʦ 

68, ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ -92 ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʆʙʠ ʉʘʨʘ, ʤʘʢʩʠʤʘʣʴʥʦʝ -12 ʥʘ ʐʠʥʛ 1. ɿʥʘʯʝʥʠʷ 

ʧʦʪʝʥʮʠʘʣʘ ʈʝʜʦʢʩʘ ʠ pH ʚʳʷʚʠʣʠ ʜʚʝ ʘʥʦʤʘʣʴʥʳʝ ʪʦʯʢʠ ʆʙʠ ʉʘʨʘ ʠ ʐʠʥʛ 1. ʇʦʪʝʥʮʠʘʣ ʈʝʜʦʢʩʘ 

ʜʣʷ ʪʦʯʢʠ ʐʠʥʛ 1 ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʳʝ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʚ 

ʚʦʜʝ.  

ʈʘʩʪʚʦʨʝʥʥʳʡ ʚ ʚʦʜʝ ʢʠʩʣʦʨʦʜ ʠʤʝʝʪ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 4,6 ʤʛ/ʣ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 5,5 

ʤʛ/ʣ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʜʣʷ ʪʦʯʢʠ ɿʝʨʘʚʰʘʥ 2, ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʣʝʥʦʛʦ ʨʦʜʥʠʢʘ ʏʘʰʤʘʠ 

ʐʫʨ 3,7 ʤʛ/ʣ. ʈʦʜʥʠʢ ʠʤʝʝʪ ʧʦʜʟʝʤʥʦʝ ʧʠʪʘʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʢʠʩʣʦʨʦʜʘ. ɺ 

ʮʝʣʦʤ ʚʦʜʳ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʥʘʩʳʱʝʥʳ ʢʠʩʣʦʨʦʜʦʤ, ʭʦʪʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ ʤʝʥʴʰʝ, 

ʯʝʤ ʚ ʨʝʢʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ. 

ʕʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʚʦʜ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʦʣʝʡ. ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ ʚ 

ʙʘʩʩʝʡʥʝ ɿʝʨʘʚʰʘʥ ʨʘʩʧʨʝʜʝʣʝʥʘ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʣʝʡ ʚ 

ʙʘʩʩʝʡʥʝ 377 ʤʛ/ʣ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 2094 ʤʛ/ʣ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʜʣʷ ʪʦʯʢʠ ʇʷʥʜʞʠʢʝʥʪ 8 

(ɹʝʰʘʟʦʨ). ʄʠʥʠʤʘʣʴʥʦʝ ʜʣʷ ʀʩʢʘʥʜʘʨʴʠ 1 (ʥʘʯʘʣʦ ʨʝʢʠ). ɺ ʪʦʯʢʝ ɹʝʰʘʟʦʨ ʨʘʩʧʦʣʦʞʝʥʘ ʟʦʥʘ 

ʦʪʜʳʭʘ ʠ ʦʪʝʣʴ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʥʝʛʣʫʙʦʢʫʶ ʩʘʤʦʜʝʣʴʥʫʶ ʩʢʚʘʞʠʥʫ, 

ʦʪʢʘʯʠʚʘʶʱʫʶ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. ɺʦʜʘ ʦʯʝʥʴ ʧʨʝʩʥʘʷ ʚ ʦʟʝʨʝ ʀʩʢʘʥʜʝʨʢʫʣʴ ʠ ʥʘ ʝʝ ʚʳʭʦʜʝ ʚ ʨʝʢʝ 

ʀʩʢʘʥʜʘʨʴʷ 1.  

ɺ ʉʪʘʨʦʡ ʄʘʪʯʝ ʪʘʢʞʝ ʩ ʧʦʚʳʰʝʥʥʦʡ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ ʦʢʘʟʘʣʠʩʴ ʨʝʢʠ ʊʦʤʠʥ ʠ 

ʀʩʧʘʥ, ʚ ʚʝʨʭʦʚʴʷʭ ʢʦʪʦʨʳʭ ʝʩʪʴ ʚʳʭʦʜ ʧʦʨʦʜ ʤʝʟʦʟʦʡʩʢʦʛʦ ʧʝʨʠʦʜʘ.  

ɺ ʨʝʢʝ ɿʝʨʘʚʰʘʥ ʥʘ ʛʨʘʥʠʮʝ ʩ ʈʝʩʧʫʙʣʠʢʦʡ ʋʟʙʝʢʠʩʪʘʥ ʚʦʜʘ ʧʨʝʩʥʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʦʣʝʡ 

216 ʤʛ/ʣ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʙʘʩʩʝʡʥʫ ʨʝʢʠ ɺʘʭʰ. ɺʩʝ ʨʫʯʴʠ ʧʦ ʣʝʚʦʤʫ ʙʦʨʪʫ ʨʝʢ ʉʫʨʭʦʙ ʠ ɺʘʭʰ 

ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʤʫʪʥʦʩʪʴʶ. 

ɺʦʜʘ ʨʝʢʠ ʂʳʟʳʣʩʫ ʜʦ ʩʣʠʷʥʠʷ ʩ ʄʫʢʩʫ ʦʙʣʘʜʘʝʪ ʧʦʚʳʰʝʥʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʠʛʦʜʥʘ ʜʣʷ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ ʚ ʥʝʡ ʧʨʘʢʪʠʯʝʩʢʠ 

ʨʘʚʥʘ 1 ʛ/ʣ.  

ɺʳʷʚʣʝʥʦ 10 ʧʨʠʪʦʢʦʚ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʦʣʝʡ ʙʦʣʝʝ 1 ʛ/ʣ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʩʦʣʝʡ ʦʙʥʘʨʫʞʝʥʘ ʚ ʣʝʚʦʙʝʨʝʞʥʦʤ ʧʨʠʪʦʢʝ ɺʘʭʰʘ - ɼʘʨʴʝʠ ʅʘʤʘʢ 5,3 ʛ/ʣ ʚ ʷʩʥʫʶ ʧʦʛʦʜʫ ʠ 45 

ʤʛ/ʣ ʚ ʧʝʨʠʦʜ ʩʠʣʴʥʳʭ ʜʦʞʜʝʡ. ʅʝʢʦʪʦʨʳʝ ʨʫʯʴʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʭʦʜʷʪ ʩʢʚʦʟʴ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʦʣʝʡ ʤʝʟʦʟʦʡʩʢʦʛʦ ʧʝʨʠʦʜʘ.  

ɺʳ̫ ʚʣʝʥ ʨʷʜ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʦʩʪʨʦ ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʧʠʪʴʝʚʦʡ ʠ ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʚʦʜʝ. 

ʇʦ ʙʘʩʩʝʡʥʫ ʨʝʢʠ ʂʘʬʠʨʥʠʛʘʥ. ɺʦʜʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʧʨʠʪʦʢʘʭ ʠ ʚ ʩʘʤʦʡ ʨʝʢʝ ɺʘʨʟʦʙ 

ʯʠʩʪʘ ʩ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ.  

ɽʜʠʥʩʪʚʝʥʥʦʡ ʩʠʣʴʥʦʟʘʛʨʷʟʥʸʥʥʦʡ ʨʝʢʦʡ ʚ ʙʘʩʩʝʡʥʝ ɺʘʨʟʦʙ ʷʚʣʷʝʪʩʷ ʨ. ʍʘʨʘʥʛʦʥ, ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʬʦʥʦʤ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʨʝʢʠ ʆʙʠ ʯʘʧʧʘ ʠ ʃʫʯʦʙ. 

ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʨʝʢʠ ʂʘʬʠʨʥʠʛʘʥ - ʨʝʢʠ ʕʣʦʢ ʠ ʍʦʥʘʢʦ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʝʥʳ ʚ ʥʠʞʥʝʤ 

ʪʝʯʝʥʠʠ. ʆʙʱʝʝ ʤʠʢʨʦʙʥʦʝ ʯʠʩʣʦ ʨʝʢʠ ʍʦʥʘʢʦ ʚʦʟʨʘʩʪʘʝʪ ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʠ ʨʘʟʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ 

ʨʝʢʠ ʯʝʨʝʟ ɻʠʩʩʘʨ.  

ʇʦ ʙʘʩʩʝʡʥʫ ʨʝʢʠ ɿʘʨʘʚʰʘʥ. ʅʘ ʛʨʘʥʠʮʝ ʩ ʋʟʙʝʢʠʩʪʘʥʦʤ ʚʦʜʘ ɿʝʨʘʚʰʘʥʘ ʥʠʟʢʦ ʱʝʣʦʯʥʘʷ 

ʠ ʧʨʝʩʥʘʷ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ ʨʘʚʥʘ 233 ʤʛ/ʣ. 

ʅʘ ʚʩʝ ʤʘʣʳʝ ʧʨʠʪʦʢʠ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʝʨʘʬʰʘʥ ʦʢʘʟʳʚʘʝʪʩʷ ʩʠʣʴʥʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ. 
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ɺʳʷʚʣʝʥʳ ʜʚʝ ʨʝʯʢʠ ʩ ʩʦʣʝʥʦʡ ʚʦʜʦʡ, ʵʪʦ ʊʦʤʠʥ ʠ ʀʩʧʘʥ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʦʣʝʥʦʩʪʴ ʚʦʜʳ, 

ʤʝʩʪʥʦʝ ʥʘʩʝʣʝʥʠʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʵʪʫ ʚʦʜʫ ʜʣʷ ʧʦʣʠʚʘ ʩʝʣʴʭʦʟʫʛʦʜʠʡ. 
 

ʃʀʊɽʈɸʊʋʈɸ 

 
ÙÔäÚÙÐÚÐÇÚÔ àÔÓÔÖÄ - ÖÔØÔ¾ÎÔÔ ÚÍÔ ÐÌÜ¾ÇÚÔ ÞÚÆÔÖÔÝÞÚÙ 

Ðìü øìėú÷ìô óñüôù ùôĄúùðúðĕúô ĀôóôöĒ-āôøôċîôô (pH, úöýôïñùĒ ĕì÷Ąÿðì, ĔìüìČùïÿóìüúùĒ îì 
öúùýñùþüìþýôċô ÿøÿøôô ùìøìöĕú) úíô ðìüČĕúô ÎìāĄ, ÖúĀìüùôĕúù îì ÓìüìĀĄúù ðìüĔ ïìüðôðììýþ. Çìùïúøô 
ïÿóìüúùôðìùô þìĕ÷ô÷ô ðìüČô ÎìāĄ øìĆ÷ÿø ïìüðôð, öô íì ôù ðìüČ îì Ąúāúíìĕúô ìýúýôô úù óôČðì ìó 10 ðìüČăìĕúô 
āÿüðô ĄĘüùúöôìĄúù óôČð ĔúüĒ øñĄìîìùð (>1ï/÷). Éôøøìþô øìöýôøì÷ôô öúùýñùþüìþýôċô ÿøÿøôô ùìøìö ðìü 
ÐìüČô Ùìøìö (Üúïÿùô Íú÷ú) øÿîúĀôėìþìù ðìü üĘóĕúô úĀþúíĒ îì íúüúùôô íñĄþìü ìó 6-8 ï/÷ þú 45ï/÷ øñüìýìð. 
ÐìüČô ÖúĀìüùôĕúù îì Ąúāúíìĕúô úù øìùíìô ìýúýôô úíþìĆøôùöÿùôô Ąìĕüô ÐÿĄìùíñ, ùúĕôċĕúô Îìĕðìþ, Çôýúü 
îì ðôïìüĕú íì ĕôýúí øñüìîìð. Ôùăÿùôù ĕú÷ìþô øôöüúíôú÷úïôô úíô ôù ðìüČĕú þìĕ÷ô÷ öìüðì Ąÿð. Þìĕ÷ô÷ô 
øôöüúíôú÷úïĒ ùôĄúù ðúð, öô ĕìîóìô ðìüČô Îìüóúí þúóì íÿðì, ìðìðô ÿøÿøôô øôöüúíĕú ìó 100ÖÚÑ/ø÷ óôČð 
ùìøñĄìîìð. ÔĀ÷úýôô ðìüČĕúô áìüìùïúù îì ×ÿăúí ùôýíìþìù óôČðìùð. Úí ðìü ýìüìîîì÷ô öìùì÷ô úíČüôöÿùìùðìô 
(úíô ùĘĄúöĒ) ÐÿĄìùíñ þúóììýþ. Ôùăÿùôù úíô ÖúĀìüùôĕúù ûìý ìó ùúĕôċô Îìĕðìþ, îì ðìü ðìüČĕúô é÷úö îì 
áúùìėú ùôýíìþìù ôĀ÷úý øñíúĄìùð. Ðìü ĕìîóìô ðìüČô ÓìüìĀĄúù ðìüČăìĕúô øôùñüì÷ùúöôìĄúù íì÷ìùð øìĆ÷ÿø 
öìüðì Ąÿð, öô íì úùĕú ðìüČăìĕúô Þúøôù îì Ôýûìùüú ðìü Øìýþăúĕô öĘĕĒ. Ðìü ýìüĕìðô ßóíñöôýþúù 
öúùýñùþüìþýôċô ÿøÿøôô ùìøìöĕú 0,23ï/÷-üú þìĄöô÷ øñðôĕìð. 

Öì÷ôðîúòìĕú: ÞúĔôöôýþúù, ðìüČĕúô ÎìāĄ, ÖìĀìüùôĕúù, ÓìüìîĄúù, ùôĄúùðúðĕúô Āôóôöô-āôøôċîôô úí, 
ĄĘüùúöôô ðìüČĕú, ìðìðô ÿøÿøôô øôöüúíĒ. 

 

ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀɽ ʇɸʈɸʄɽʊʈʓ ɺʆɼ ɺ ʈɽʂɸʍ ʊɸɼɾʀʂʀʉʊɸʅɸ 

ʆʧʠʩʘʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʚʦʜ ʚ ʨʝʢʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ: ɺʘʭʰʝ, ʂʘʬʠʨʥʠʛʘʥʝ ʠ ɿʝʨʘʚʰʘʥʝ. ʇʨʠ 

ʵʪʦʤ ʠʟʫʯʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʚʦʜ: pH ʬʘʢʪʦʨ; ʥʘʩʳʱʝʥʥʦʩʪʴ ʨʘʩʪʚʦʨʝʥʥʳʤ ʢʠʩʣʦʨʦʜʦʤ; 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʚʦʜ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʝʢʠ ɺʘʭʰ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚ ʨʝʢʫ ɺʘʭʰ ʠ ʚ ʝʝ 

ʦʩʥʦʚʥʳʝ ʧʨʠʪʦʢʠ ʚʧʘʜʘʝʪ ʙʦʣʝʝ 10 ʨʝʯʝʢ ʩ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʦʣʝʡ (>1 ʛ/ʣ). ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʩʦʣʝʡ ʦʙʥʘʨʫʞʝʥʘ ʚ ʨʫʯʴʝ ɼʘʨʴʝʠ ʅʘʤʘʢ ʚ ʭʦʨʦʰʫʶ ʧʦʛʦʜʫ 6-8 ʛ/ʣ ʠ ʜʦ 45 ʛ/ʣ ʚʦ ʚʨʝʤʷ ʦʙʠʣʴʥʳʭ ʜʦʞʜʝʡ. ɺ ʨʝʢʝ 

ʂʘʬʠʨʥʠʛʘʥ ʠ ʝʝ ʧʨʠʪʦʢʘʭ ʙʳʣʦ ʠʟʫʯʝʥʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʙʘʩʩʝʡʥʝ ɺʘʨʟʦʙʘ ʚʦʜʘ 

ʚ ʦʩʥʦʚʥʦʤ ʯʠʩʪʘ, ʦʙʱʝʝ ʤʠʢʨʦʙʥʦʝ ʯʠʩʣʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 100 ʂʆɽ/ʤʣ. ʅʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʨʝʢʠ 

ʍʘʨʘʥʛʦʥ ʠ ʃʫʯʦʙ. ɺʦʜʘ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʜʝʨʠʚʘʮʠʦʥʥʦʛʦ (ʧʠʪʴʝʚʦʛʦ) ʢʘʥʘʣʘ ɼʫʰʘʥʙʝ ʯʠʩʪʘ. ɺʦʜʘ ʟʘʛʨʷʟʥʝʥʘ ʚ 

ʂʘʬʠʨʥʠʛʘʥʝ ʧʦʩʣʝ ɺʘʭʜʘʪʘ, ʘ ʪʘʢʞʝ ʚ ʨʝʢʘʭ ɽʣʦʢ ʠ ʍʦʥʘʢʦ. ɺ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɿʝʨʘʚʰʘʥ ʚʳʷʚʣʝʥʳ ʨʝʢʠ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ, ʵʪʦ ʊʦʤʠʥ ʠ ʀʩʧʘʥ ʚ ʉʪʘʨʦʡ ʄʘʪʯʝ. ʅʘ ʛʨʘʥʠʮʝ ʩ ʋʟʙʝʢʠʩʪʘʥʦʤ ʚʦʜʘ ɿʝʨʘʚʰʘʥʘ ʥʠʟʢʦ ʱʝʣʦʯʥʘʷ 

ʠ ʧʨʝʩʥʘʷ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ ʨʘʚʥʘ 0,23 ʛ/ʣ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʘʜʞʠʢʠʩʪʘʥ, ʨʝʢʠ ɺʘʭʰ, ʂʘʬʠʨʥʠʛʘʥ, ɿʝʨʘʚʰʘʥ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʚʦʜʳ, 

ʟʘʩʦʣʝʥʥʦʩʪʴ ʨʝʢ, ʦʙʱʝʝ ʤʠʢʨʦʙʥʦʝ ʯʠʩʣʦ. 

 

PHYSICAL AND CHEMICAL PARAMETERS OF WATERS IN THE RIVERS OF TAJIKISTAN  

Physical and chemical parameters of waters in the rivers of Tajikistan are described its: Vakhsh, Kafirnigan and 

Zeravshan. The following water parameters were studied: pH; dissolved oxygen; water conductivity and salt concentration. 

During studying the Vakhsh River, it was found that more than 10 rivers with an elevated salt concentration (> 1 g / l) flow 

into the Vakhsh River and its main tributaries. The maximum salt concentration was found in the Darya Namak stream in 

guiet weather 6-8 g / l and up to 45 g / l during heavy rains. In Kafirnigan River and its tributaries the microbiological state 

of water was studied too. It was shown that in the Varzob basin, the water is mostly pure; the total microbial number does 

not exceed 100 CFU / ml. The most polluted are the rivers Harangon and Luchob. The water before the start of the diversion 

(drinking) canal of Dushanbe is clean. The water is polluted in Kafirnigan after Vahdat, as well as in the Yelok and Honako 

rivers. In the Zeravshan river basin, rivers with increased mineralization have been identified; these are Tomin and Ispan in 

the Old Match. On the border with Uzbekistan, Zarafshan water is low alkaline and fresh, the salt concentration is 0.23 g / l. 

Key words: Tajikistan, Vakhsh River, Kafirnigan, Zeravshan, physical and chemical parameters of water, river 

salinity, total microbial number. 
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ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ. 
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ʋɼʂ 556.36 (575.3) 

ʉʊʈʋʂʊʋʈʅʆ-ʊɽʂʊʆʅʀʏɽʉʂɸʗ ʇʆɿʀʎʀʗ, ʉʆʉʊɸɺ ʀ ɻɽʅɽɿʀʉ 

ʄʀʅɽʈɸʃʔʅʓʍ ɺʆɼ ʀʉʊʆʏʅʀʂɸ çʌʀʈʋɿɸ ʄɻʋè 

(ʉɽɺɽʈʅʓʁ ʇɸʄʀʈ) 

 

ʉʘʣʠʭʦʚ ʌ.ʉ., ʉʘʢʠʝʚ ʂ.ʉ., ʉʘʠʜʦʚ ʉ.ʄ. 

ʌʠʣʠʘʣ ʄɻʋ ʠʤ. ʄ.ɺ.ʃʦʤʦʥʦʩʦʚʘ ʚ ʛ.ɼʫʰʘʥʙʝ, 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʠʤ. ʄ.ʄ. ɸʜʳʰʝʚʘ ʅɸʅ ʂʈ(ɹʠʰʢʝʢ), 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɺʚʝʜʝʥʠʝ. ʇʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʫʛʣʝʢʠʩʣʳʭ ʚʦʜ ʩʚʷʟʘʥʦ ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ ʤʦʣʦʜʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʠ ʪʘʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʙʳʪʫʶʪ ʩ 

1960-ʭ ʛʦʜʦʚ [1,ʩ.73]. ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʜʦʢʘʟʳʚʘʶʪ ʤʝʪʝʦʨʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʚʦʜ 

ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʦʙʣʘʩʪʝʡ [2,ʩ.92], [3,ʩ.169], ʥʦ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʉʆ2 ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ [4,ʩ.43]. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʥʘ ʇʘʤʠʨʝ ʜʝʡʩʪʚʫʶʱʠʭ ʠʣʠ ʤʦʣʦʜʳʭ ʚʫʣʢʘʥʦʚ 

ʥʝʪ. ɻʝʦʛʨʘʬʠʯʝʩʢʠ ʙʣʠʞʘʡʰʠʝ ʤʦʣʦʜʳʝ ʚʫʣʢʘʥʳ, ʠʟʣʠʚʘʚʰʠʝʩʷ ʚ ʛʦʣʦʮʝʥʝ, ʠʟʚʝʩʪʥʳ ʚ 

ʎʝʥʪʨʘʣʴʥʦʤ ɸʬʛʘʥʠʩʪʘʥʝ, ʭʦʪʷ ʩʧʦʨʥʘʷ ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʧʦʩʪʨʦʡʢʘ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʥʝʦʛʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʠʟʚʝʩʪʥʘ ʥʘ ʇʘʤʠʨʝ, ʚ ʫʩʪʴʝ ʨ. ɺʘʥʯ, ʥʘ ʣʝʚʦʤ ʙʦʨʪʫ ʜʦʣʠʥʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʧʨʦʷʚʣʝʥʠʷ ʥʝʜʘʚʥʝʛʦ ʚʫʣʢʘʥʠʟʤʘ ʥʝʦʩʧʦʨʠʤʦ ʥʝʣʴʟʷ ʩʚʷʟʘʪʴ ʩ ʤʘʩʩʠʚʥʦʡ ʦʨʦʛʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 

ʉʝʚʝʨʥʦʛʦ ʇʘʤʠʨʘ. ʊʝʤ ʩʘʤʳʤ ʧʨʠʤʝʯʘʪʝʣʝʥ çʌʠʨʫʟʘ ʄɻʋè - ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʩʪʦʯʥʠʢ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʉʝʚʝʨʥʦʛʦ ʇʘʤʠʨʘ, ʢʦʪʦʨʳʡ ʥʝʚʦʟʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʪʦʯʥʠʢ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ çʌʠʨʫʟʘ ʄɻʋè 

ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʉʝʚʝʨʥʦʤ ʇʘʤʠʨʝ, ʚ ʜʦʣʠʥʝ ʨ. ɹʘʣʘʥʜʢʠʠʢ, ʥʘ ʣʝʚʦʤ ʙʦʨʪʫ ʨ. ɼʞʘʡʣʦʚʢʫʤʩʘʡ, ʥʘ 

ʤʝʩʪʝ ʩʣʠʷʥʠʷ ʝʝ ʩ ʨʝʢʦʡ ɹʘʣʘʥʜʢʠʠʢ (ʨʠʩ.1), ʥʘ ʚʳʩʦʪʝ 3925ʤ.  
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ʈʠʩ.1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʩʪʦʯʥʠʢʘ 

Fig.1. Source layout 

 
 

ʀʩʪʦʯʥʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʳʭʦʜ ʩʣʘʙʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ ʚ ʘʣʣʶʚʠʘʣʴʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ (ʧʝʨʝʦʪʣʦʞʝʥʥʳʝ ʤʦʨʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ) ʣʝʚʦʛʦ ʙʦʨʪʘ ʧʦʡʤʳ ʨ.ɼʞʘʡʣʦʚʢʫʤʩʘʡ. 

ʋʩʪʴʝ ʠʩʪʦʯʥʠʢʘ - ʫʛʣʫʙʣʝʥʠʝ ʧʦʜʢʦʚʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ ʨʘʟʤʝʨʦʤ 5ʤ ʭ 2ʤ ʠ ʛʣʫʙʠʥʦʡ 1.4ʤ, 

ʟʘʧʦʣʥʝʥʥʦʝ ʧʨʦʟʨʘʯʥʦʡ ʚʦʜʦʡ. ʊʝʤʧʝʨʘʪʫʨʘ ʠʩʪʦʯʥʠʢʘ ʥʝʚʳʩʦʢʘ (+14ʦʉ), ʥʦ ʚʩʝ ʞʝ ʪʝʧʣʝʝʥʘ 

6ʦʉ, ʯʝʤ ʚ ʩʦʩʝʜʩʪʚʫʶʱʠʭ ʨʝʢʘʭ ɼʞʘʡʣʦʚʢʫʤʩʘʡ ʠ ɹʘʣʘʥʜʢʠʠʢ. ɺʢʫʩ ʚʦʜʳ ʧʨʝʩʥʳʡ, ʩʦ ʩʣʘʙʦ 

ʫʣʦʚʠʤʦʡ, ʢʘʨʙʦʥʘʪʥʦʡ ʩʦʣʦʥʦʚʘʪʦʩʪʴʶ. ɼʝʙʠʪ - 7ʣ/ʩʝʢ.  

ʀʟʣʠʚʘʶʱʘʷʩʷ ʠʟ ʫʩʪʴʷ ʠʩʪʦʯʥʠʢʘ ʚʦʜʘ ʚʝʝʨʦʦʙʨʘʟʥʦ ʨʘʩʪʝʢʘʝʪʩʷ ʧʦ ʰʠʨʦʢʦʡ ʜʫʛʝ 

ʩʠʩʪʝʤʦʡ ʥʝʛʣʫʙʦʢʠʭ ʩʪʫʧʝʥʯʘʪʳʭ ʙʘʩʩʝʡʥʦʚ, ʩʣʦʞʝʥʥʳʭ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ ʪʫʬʘʤʠ. ʕʪʘ ʩʠʩʪʝʤʘ 

ʙʘʩʩʝʡʥʦʚ ʦʙʨʘʟʫʝʪ ʣʠʥʝʡʥʦ ʚʳʪʷʥʫʪʫʶ ʧʣʦʱʘʜʴ ʨʘʟʚʠʪʠʷ ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ ʪʫʬʦʚ ʜʣʠʥʦʡ ʦʢʦʣʦ 

130ʤ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʰʠʨʠʥʦʡ ʜʦ 65ʤ ʩ ʦʙʱʝʡ ʚʳʩʦʪʦʡ ʦʪʣʦʞʝʥʠʡ 14ʤ. ɺʩʝ ʦʥʠ ʦʙʨʘʟʫʶʪ 

ʢʘʩʢʘʜʳ ʠ ʧʨʠʨʦʜʥʳʝ ʙʘʩʩʝʡʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʛʣʫʙʦʢʠʝ (ʜʦ 30ʩʤ), ʨʘʟʣʠʯʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ 

ʨʘʟʤʝʨʦʚ, ʟʘʧʦʣʥʝʥʥʳʝ ʯʠʩʪʦʡ ʚʦʜʦʡ [5,ʩ.339]. ʇʣʦʱʘʜʴ ʨʘʟʚʠʪʠʷ ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ ʪʫʬʦʚ ʠ 

ʙʘʩʩʝʡʥʦʚ ʦʢʦʣʦ 5000ʤ2, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ ʠʩʪʦʯʥʠʢ çʌʠʨʫʟʘ ʄɻʋè ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʧʦ 

ʧʣʦʱʘʜʠ ʨʘʟʚʠʪʠʷ ʪʨʘʚʝʨʪʠʥʦʚ ʤʠʥʝʨʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ [6]. 

ɸʥʘʣʠʟ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜ ʫʛʣʝʢʠʩʣʦʛʦ ʠʩʪʦʯʥʠʢʘ çʌʠʨʫʟʘ ʄɻʋè ʙʳʣ ʚʳʧʦʣʥʝʥ 

ʜʦʮʝʥʪʦʤ ʊ.ɸ. ʂʠʨʝʝʚʦʡ ʠ ʧʨʦʬʝʩʩʦʨʦʤ ɸ.ʖ. ɹʳʯʢʦʚʳʤ ʚ ʭʠʤʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʢʘʬʝʜʨ 

ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ ʛʝʦʭʠʤʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʄɻʋ ʠʤ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ (ʄʦʩʢʚʘ). 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʦʚ (Ca+2, Mg+2, Cl-, SO4
-2, HCO3

-) ʧʨʦʚʦʜʠʣʦʩʴ 

ʤʝʪʦʜʘʤʠ ʦʙʲʝʤʥʦʛʦ ʪʠʪʨʦʚʘʥʠʷ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ. ʆʧʨʝʜʝʣʝʥʠʝ ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʥʦʛʦ 

ʩʦʩʪʘʚʘ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʥʘ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʝ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʩ ʠʦʥʠʟʘʮʠʝʡ ʚ ʠʥʜʫʢʪʠʚʥʦ-

ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʝ ELEMENT2. ʇʨʝʜʝʣʳ ʦʙʥʘʨʫʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ 

ʤʝʪʦʜʘ ʩʦʩʪʘʚʣʷʶʪ 0.01 ʤʢʛ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2. 

ʇʦ ʚʝʣʠʯʠʥʝ ʦʙʱʝʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ (1.1 ʛ/ʣ) ʠ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ ʚʦʜʳ 

ʠʩʪʦʯʥʠʢʘ çʌʠʨʫʟʘ ʄɻʋè ʦʪʥʦʩʷʪʩʷ ʢ ʤʘʣʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʤ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʳʤ, 

ʟʥʘʯʝʥʠʝ ʨʅ ʥʝʡʪʨʘʣʴʥʦʝ (6.7). ɺ ʢʘʯʝʩʪʚʝ ʩʨʘʚʥʝʥʠʷ ʚ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʩʦʩʪʘʚʳ ʚʦʜ 

  



32 

 

ʊʘʙʣʠʮʘ 1. ʄʘʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʚʦʜ ʥʝʢʦʪʦʨʳʭ ʫʛʣʝʢʠʩʣʳʭ ʠʩʪʦʯʥʠʢʦʚ ʇʘʤʠʨʘ ʠ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ 

Table 1. The macrocomponent composition of waters of some carbonic sources of the Pamir and 

the Far East 
ʂʦʤʧʦʥʝʥʪʳ, ʤʛ/ʣ ʀʩʪʦʯʥʠʢ 

ʌʠʨʫʟʘ ʄɻʋ 

ʀʩʪʦʯʥʠʢ 

ɻʘʨʤ-

ʏʘʰʤʘ[7] 

ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ, 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ, 

ɻʦʨʥʦʚʦʜʥʦʝʩʢʚ. 1[8] 

ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ, 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ 

ʐʤʘʢʦʚʢʘ, ʫʯʘʩʪʦʢ 

ʄʝʜʚʝʞʠʡ[8] 

ʉʆ2ʩʚ. 145.2 285.0   

ʉʘ+2 160.2 157.6 303.0 272.0 

Mg+2 19.2 81.6 17.90 118.0 

Na+K 118.22 682.4 61.03 21.4 

SO4
2- 54.72 171.9 27.2 1.2 

Cl- 113.6 400.0 3.5 1.5 

ʅʉʆ3- 634.4 1692.1 1158.0 1148.0 

Mʤʠʥʝʨʘʣʠʟʘʮʠʷ 1100.34 3470.6 1660.0 1562 

ʨʅ 6.7 6.8 7.5 6.01 

ʌʦʨʤʫʣʘ ʠʦʥʥʦʛʦ 

ʩʦʩʪʘʚʘ 

HCO3 70 Cl 22 

SO4 8 

Ca54 (Na+K)35 

Mg11 

HCO365 Cl27 

SO48 

(Na+ʂ)67 

ʉʘ18 Mg15 

HCO397 SO4 3 

ʉʘ79 (Na+ʂ)14 Mg7 

 

HCO3100________ 

ʉʘ56 Mg40(Na+ʂ)4 

 

 

ʩʘʤʦʛʦ ʠʟʚʝʩʪʥʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʠʩʪʦʯʥʠʢʘ ʇʘʤʠʨʘ - çɻʘʨʤ-ʏʘʰʤʘè, ʘ ʪʘʢʞʝ ʚʦʜʳ ʫʛʣʝʢʠʩʣʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. ɺʦʜʳ ʠʩʪʦʯʥʠʢʘ 

çɻʘʨʤ-ʏʘʰʤʘè ʙʦʣʝʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʳ (3.5ʛ/ʣ), ʘ ʧʦ ʩʦʩʪʘʚʫ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʥʘʪʨʠʝʚʳʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʵʪʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʝʩʪʴ ʚʳʭʦʜʳ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʳʭ, ʤʝʥʝʝ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ (0.5-1.5ʛ/ʣ) ʚʦʜ, ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʢʦʤʧʦʥʝʥʪʦʚ ʙʦʣʝʝ ʙʣʠʟʢʠʭ ʢ ʠʩʪʦʯʥʠʢʫ 

çʌʠʨʫʟʘ ʄɻʋè.  
 

ʊʘʙʣʠʮʘ 2. ʄʠʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ (ʤʛ/ʣ) ʥʝʢʦʪʦʨʳʭ ʫʛʣʝʢʠʩʣʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʇʘʤʠʨʘ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ 

Table 2. Microcomponent composition (mg / l) of some carbonic sources of the Pamir and the 

Far East 
ˉʧ/ʧ K As*10-3 Zn*10-3 Cu Mn U*10-3 Pb Ba 
1 5.8 ʥ/ʦ 5 0.7 ʥ/ʦ 2.4 0.1 25 
2  ʥ/ʦ ʥ/ʦ 0.002     
3  2,9 23.7 0.4 4.14   0.13 

4 3.4   0.18 0.30  0.003  

 Li  Rb* 10-3 Cs*10-3 Ag*10-3 Mo*10-3 Sr B B/Cl 

1 0.2 26 31 0.6 12 0.8 1.1 0.01 
2       5.0 0.01 

3 0.26  11.7  3 1.93 0.02 0.006 

4 0.16     1.4 0.1 0.07 

1. ʇʘʤʠʨ, ʠʩʪʦʯʥʠʢ ʌʠʨʫʟʘ ʄɻʋ, ʊ=14ʦʉ, ʨʅ=6,7 (ʜʘʥʥʳʝ ʧʦ[5]). 

2. ʇʘʤʠʨ, ʠʩʪʦʯʥʠʢ ɻʘʨʤ-ʏʘʰʤʘ, ʊ=60ʦʉ, ʨʅ=6,8 (ʜʘʥʥʳʝ ʧʦ [11]). 

3. ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ, ʤʝʩʪʦʨʦʞʜʝʥʠʝ ɻʦʨʥʦʚʦʜʥʦʝ, ʩʢʚ.1, ʊ=7.5ʦʉ, ʨʅ=7.5 (ʜʘʥʥʳʝ ʧʦ 

[8]).  

4. ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ, ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʐʤʘʢʦʚʢʘ, ʫʯʘʩʪʦʢ ʄʝʜʚʝʞʠʡ, ʊ=8-10ʦʉ, ʨʅ=5-6 

(ʜʘʥʥʳʝ ʧʦ [8]) 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ (ʩʤ. ʪʘʙʣ. 2) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʠʩʪʦʯʥʠʢʝ çʌʠʨʫʟʘ ʄɻʋè, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʫʛʣʝʢʠʩʣʳʭ ʚʦʜ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʝʥʦ ʩʦʜʝʨʞʘʥʠʝ 

ʙʘʨʠʷ (ʙʦʣʝʝ ʯʝʤ ʚ 10 ʨʘʟ), ʮʝʟʠʷ (ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ), ʤʦʣʠʙʜʝʥʘ (ʚ 4 ʨʘʟʘ), ʙʦʨʘ (ʙʦʣʝʝ ʯʝʤ ʚ 10 

ʨʘʟ), ʩʚʠʥʮʘ (ʚ 100 ʨʘʟ). ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ, ʤʘʨʛʘʥʮʘ, ʩʪʨʦʥʮʠʷ ʧʦʥʠʞʝʥʦ.  
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ʉʦʜʝʨʞʘʥʠʝ ʫʨʘʥʘ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ ʙʳʣʦ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥʦ ʊʦʢʘʨʝʚʳʤ ɸ.ʅ. [9,ʩ.141]. 

ʉʦʛʣʘʩʥʦ ʝʛʦ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ, ʚʦʜʳ ʟʦʥʳ ʘʢʪʠʚʥʦʛʦ ʚʦʜʦʙʤʝʥʘ ʩʦʜʝʨʞʘʪ ʫʨʘʥʘ ʚ ʩʨʝʜʥʝʤ 5.0 

ʤʢʛ/ʣ, ʟʦʥʳ ʟʘʪʨʫʜʥʝʥʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ - 2 ʤʢʛ/ʣ, ʚʦʜʳ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʪʨʝʱʠʥ - 4.0 ʤʢʛ/ʣ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʜʝʨʞʘʥʠʝ ʫʨʘʥʘ, ʨʘʚʥʦʝ 2.4 ʤʢʛ/ʣ ʚ ʚʦʜʘʭ ʠʩʪʦʯʥʠʢʘ çʌʠʨʫʟʘ ʄɻʋè ʙʣʠʟʢʦ ʢ 

ʟʥʘʯʝʥʠʶ ʜʣʷ ʚʦʜ ʟʘʪʨʫʜʥʝʥʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ.  

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʪʘʢʦʡ ʵʣʝʤʝʥʪ, ʢʘʢ ʤʳʰʴʷʢ, ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ, ʭʦʪʷ ʝʛʦ ʧʦʚʳʰʝʥʥʳʝ 

ʩʦʜʝʨʞʘʥʠʷ ʦʯʝʥʴ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʫʛʣʝʢʠʩʣʳʭ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ 

ʢʘʣʴʮʠʝʚʳʤ ʩʦʩʪʘʚʦʤ ʚʦʜ ʠʩʪʦʯʥʠʢʘ çʌʠʨʫʟʘ ʄɻʋè, ʪ.ʢ. ʤʳʰʴʷʢ ʤʠʛʨʠʨʫʝʪ ʚ ʚʠʜʝ ʘʥʠʦʥʦʚ 

ʤʳʰʴʷʢʦʚʦʡ ʠ ʤʳʰʴʷʢʦʚʠʩʪʦʡ ʢʠʩʣʦʪ, ʢʘʣʴʮʠʝʚʳʝ ʩʦʣʠ ʢʦʪʦʨʳʭ ʤʘʣʦʨʘʩʪʚʦʨʠʤʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʪʚʦʨʠʤʳʭ ʥʘʪʨʠʝʚʳʭ. ʉʦʜʝʨʞʘʥʠʝ ʞʝ ʢʘʣʠʷ ʠ ʣʠʪʠʷ ʚ ʚʦʜʘʭ ʠʩʪʦʯʥʠʢʦʚ ʇʘʤʠʨʘ 

ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʦʯʝʥʴ ʙʣʠʟʢʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʡ ʮʝʟʠʷ, ʙʘʨʠʷ 

ʠ, ʦʩʦʙʝʥʥʦ, ʙʦʨʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʛʣʫʙʠʥʥʳʭ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʜ ʠʩʪʦʯʥʠʢʘ çʌʠʨʫʟʘ 

ʄɻʋè. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʛʠʜʨʦʪʝʨʤ ʨʘʡʦʥʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʘʨʘʢʪʝʨʥʳ ʨʝʟʢʦ ʧʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʨʝʜʢʠʭ ʱʝʣʦʯʝʡ (ʣʠʪʠʡ, ʨʫʙʠʜʠʡ, 

ʮʝʟʠʡ) - ʜʦ n ʤʛ/ʣ, ʘ ʙʦʨʘ - ʜʦ ʜʝʩʷʪʢʦʚ ʤʛ/ʣ ʧʨʠ ʦʙʱʝʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʜʦ 1-8ʤʛ/ʣ [10,ʩ.202], 

[11,ʩ.3]. ʇʨʠ ʵʪʦʤ ʦʪʥʦʰʝʥʠʝ B/Cl, ʫʚʝʣʠʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʚʫʣʢʘʥʦʣʦʛʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ, ʢʘʢ 

ʧʨʠʟʥʘʢ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʜ ʚ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ (ʧʨʠʚʥʦʩ ʙʦʨʘ ʛʣʫʙʠʥʥʳʤʠ 

ʵʥʜʦʛʝʥʥʳʤʠ ʬʣʶʠʜʘʤʠ) ʚ ʠʩʪʦʯʥʠʢʘʭ ʇʘʤʠʨʘ (ʌʠʨʫʟʘ ʄɻʋ ʠ ɻʘʨʤ-ʏʘʰʤʘ) ʩʦʩʪʘʚʣʷʝʪ 0.01. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʚ ʧʣʘʩʪʦʚʳʭ ʚʦʜʘʭ ʟʦʥ ʟʘʪʨʫʜʥʝʥʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 0.0003-0.0007 (ʪ.ʝ. ʥʘ ʜʚʘ ʧʦʨʷʜʢʘ ʥʠʞʝ), ʚ ʪʝʨʤʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʦʙʣʘʩʪʝʡ ʘʢʪʠʚʥʦʛʦ 

ʚʫʣʢʘʥʠʟʤʘ ʝʛʦ ʟʥʘʯʝʥʠʷ ʠʟʤʝʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,04-0,007 [12,ʩ.37], ʘ ʚ ʛʘʟʦʧʘʨʦʚʳʭ ʚʳʙʨʦʩʘʭ 

ʜʝʡʩʪʚʫʶʱʠʭ ʚʫʣʢʘʥʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 0.1 [13,ʩ.55]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʚʝʣʠʯʠʥʝ ʦʪʥʦʰʝʥʠʷ 

B/Cl ʚʦʜʳ ʠʩʪʦʯʥʠʢʘ çʌʠʨʫʟʘ ʄɻʋè ʙʣʠʟʢʠ ʢ ʪʝʨʤʘʤ ʦʙʣʘʩʪʝʡ ʘʢʪʠʚʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʠʞʝ 100ʦʉ. ɺ ʚʦʜʘʭ ʫʛʣʝʢʠʩʣʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ (ʪʘʙʣ. 2) ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʠʥʦʛʜʘ ʜʘʞʝ ʚʳʰʝ, ʯʝʤ ʜʣʷ ʠʩʪʦʯʥʠʢʦʚ ʇʘʤʠʨʘ, ʥʦ 

ʵʪʦ ʥʝ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʦʙʲʝʢʪʠʚʥʳʤ ʢʨʠʪʝʨʠʝʤ, ʪʘʢ ʢʘʢ ʚ ʵʪʠʭ ʚʦʜʘʭ ʢʨʘʡʥʝ ʤʘʣʦ ʭʣʦʨʘ ʠ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ, ʦʪʥʦʰʝʥʠʝ ʷʚʥʦ ʟʘʚʳʰʝʥʦ. ɹʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ 

ʦʪʥʦʰʝʥʠʝ B/Br [11,ʩ.4], ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʧʦʢʘ ʦʧʨʝʜʝʣʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʙʨʦʤʘ ʚ ʚʦʜʘʭ ʠʩʪʦʯʥʠʢʘ 

çʌʠʨʫʟʘ ʄɻʋè ʥʝ ʫʜʘʣʦʩʴ.  

ʈʘʩʯʝʪ ʞʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʣʷ ʝʜʠʥʠʯʥʳʭ ʘʥʘʣʠʟʦʚ ʠʩʪʦʯʥʠʢʘ çɻʘʨʤ-ʏʘʰʤʘè ʧʦʢʘʟʘʣ 

ʟʥʘʯʝʥʠʷ ʦʪ 42.9 ʜʦ 10.8, ʯʪʦ ʙʣʠʟʢʦ ʢ ʘʥʘʣʦʛʠʯʥʳʤ ʟʥʘʯʝʥʠʷʤ ʜʣʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʛʠʜʨʦʪʝʨʤ (19-97) ʠ ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʪʥʦʰʝʥʠʷ B/Br ʜʣʷ ʦʢʝʘʥʠʯʝʩʢʦʡ ʚʦʜʳ, 

ʩʝʜʠʤʝʥʪʦʛʝʥʥʳʭ ʭʣʦʨʠʜʥʳʭ ʧʣʘʩʪʦʚʳʭ ʨʘʩʩʦʣʦʚ ʠ ʨʘʩʩʦʣʦʚ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠʩʧʘʨʝʥʠʷ, ʚ 

ʢʦʪʦʨʳʭ ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ 0.1-0.3 [9,ʩ.96]. ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ B/Br ʚ ʠʩʪʦʯʥʠʢʝ çɻʘʨʤ-

ʏʘʰʤʘè ʙʣʠʟʢʦ ʢ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʜʣʷ ʛʣʫʙʠʥʥʳʭ ʛʠʜʨʦʪʝʨʤ, ʘ ʦʪʥʦʰʝʥʠʷ B/Cl ʚ ʠʩʪʦʯʥʠʢʘʭ 

çʌʠʨʫʟʘ ʄɻʋè ʠ çɻʘʨʤ-ʏʘʰʤʘè ʦʜʠʥʘʢʦʚʳ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʛʣʫʙʠʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʦʜ 

ʠʩʪʦʯʥʠʢʘ çʌʠʨʫʟʘ ʄɻʋè ʚ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚ ʪʝʩʥʦʡ ʩʚʷʟʠ ʩ ʦʙʱʠʤ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʨʘʡʦʥʘ.  

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʂʘʢ ʙʳʣʦ ʫʢʘʟʘʥʦ, ʠʩʪʦʯʥʠʢ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʥʘ ʚʩʝʤ 

ʧʨʦʪʷʞʝʥʠʠ ʉʝʚʝʨʥʦʛʦ ʇʘʤʠʨʘ ʠ ʧʦ-ʚʠʜʠʤʦʤʫ ʩʚʷʟʘʥ ʩ ɸʬʛʘʥʦ-ʎʝʥʪʨʘʣʴʥʦʧʘʤʠʨʩʢʠʤ ʢʨʘʝʚʳʤ 

ʛʣʫʙʠʥʥʳʤ ʨʘʟʣʦʤʦʤ ɸʬʛʘʥʦ-ʇʘʤʠʨʦ-ʂʫʥʴʣʫʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ. ʆʙ ʵʪʦʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʢʘʢ ʥʘ ʤʝʩʪʝ ʨʝʟʢʦʛʦ (940) ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʫʩʣʘ ʨʝʢʠ ɹʘʣʘʥʜʢʠʠʢ ʩ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ. ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʩʦʚʧʘʜʘʝʪ ʩ 

ʣʠʥʠʝʡ ʦʙʱʝʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʨʫʩʝʣ ʨʝʢ ʄʘʨʢʘʥʩʫ, ʂʘʨʘʜʞʠʣʛʘ, ʂʘʨʘʜʞʠʣʛʘ ʟʘʧʘʜʥʘʷ, ɹʘʣʘʥʜʢʠʠʢ 

(ʦʪ ʚʧʘʜʝʥʠʷ ʨ.ɿʫʣʫʤʘʨʪ ʜʦ ʚʧʘʜʝʥʠʷ ʨ ɼʞʘʡʣʦʚʢʫʤʩʘʡ) ʠ ɼʞʘʡʣʦʚʢʫʤʩʘʡ (ʨʠʩ.2). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦʯʝʨʯʠʚʘʝʪʩʷ ʢʦʥʪʫʨ, ʪʨʘʩʩʠʨʫʶʱʠʡ ʢʘʢ ɸʬʛʘʥʦ-ʎʝʥʪʨʘʣʴʥʦʧʘʤʠʨʩʢʠʡ ʛʣʫʙʠʥʥʳʡ 

ʨʘʟʣʦʤ, ʪʘʢ ʠ ʦʙʱʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʜʫʛʦʦʙʨʘʟʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʇʘʤʠʨʘ.  
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ʈʠʩ.2. ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʧʦʟʠʮʠʷ ʠʩʪʦʯʥʠʢʘ çʌʠʨʫʟʘ ʄɻʋè 

Fig.2. Geological position of the source "Firuza MSU" 

 
 

ʇʦ ʨʘʩʩʪʦʷʥʠʷʤ ʟʝʨʢʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ çʤʝʘʥʜʨè ʨʝʢ ʄʘʨʢʘʥʩʫ (ʚ 

ʚʝʨʭʥʝʡ ʪʨʝʪʠ ʪʝʯʝʥʠʷ ʨʝʢʠ) ʠ ɹʘʣʘʥʜʢʠʠʢ (ʚ ʨʘʡʦʥʝ ʠʩʪʦʯʥʠʢʘ çʌʠʨʫʟʘ ʄɻʋè ʜʦ ʚʧʘʜʝʥʠʷ ʨ. 

ɿʫʣʫʤʘʨʪ) ʢʦʩʚʝʥʥʦ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʘʤʧʣʠʪʫʜʫ ʩʜʚʠʛʦʚʳʭ ʜʚʠʞʝʥʠʡ ʧʦ ʟʦʥʝ 

ɸʬʛʘʥʦ-ʎʝʥʪʨʘʣʴʥʦʧʘʤʠʨʩʢʦʛʦ ʨʘʟʣʦʤʘ ʚ 3-3,5 ʢʤ ʥʘ ʉɿ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝ ʩʣʝʜʫʝʪ ʧʨʝʥʝʙʨʝʛʘʪʴ ʠ ʤʝʪʘʤʦʨʬʦʛʝʥʥʳʤʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚʦʜʥʦʡ ʬʘʟʳ 

ʤʠʥʝʨʘʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʟʘ ʩʯʝʪ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʧʦ ʤʝʭʘʥʠʟʤʫ ʩʦʜʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʘʣʶʤʦʩʠʣʠʢʘʪʘʤʠ [14,ʩ.255], ʫʯʠʪʳʚʘʷ ʧʨʠ ʵʪʦʤ, ʯʪʦ ʠʩʪʦʯʥʠʢʦʤ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʉʆ2ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʛʨʝʙʝʥʥʳʝ ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ, ʧʦʜʚʝʨʛʘʶʱʠʝʩʷ ʤʝʪʘʤʦʨʬʠʟʤʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʙʦʣʝʝ 

200Áʉ [15,ʩ.269] ʰʠʨʦʢʦ ʨʘʟʚʠʪʳʝ ʚ ʵʪʦʤ ʨʘʡʦʥʝ (ʤʦʱʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱ ʜʦ 7 

ʢʤ).  

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ 

ɸʬʛʘʥʦ-ʎʝʥʪʨʘʣʴʥʦʧʘʤʠʨʩʢʦʤʫ ʛʣʫʙʠʥʥʦʤʫ ʨʘʟʣʦʤʫ, ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʙʘʨʠʷ, ʮʝʟʠʷ, 

ʤʦʣʠʙʜʝʥʘ, ʩʚʠʥʮʘ ʠ ʦʩʦʙʝʥʥʦ ʙʦʨʘ, ʥʘʨʷʜʫ ʩ ʦʪʥʦʰʝʥʠʝʤ B/Cl ʭʦʨʦʰʦ ʫʚʷʟʳʚʘʶʪ 

ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʧʦʟʠʮʠʶ, ʩʦʩʪʘʚ ʠʛʣʫʙʠʥʥʳʡ, ʬʣʶʠʜʥʳʡ ʛʝʥʝʟʠʩ ʠʩʪʦʯʥʠʢʘ çʌʠʨʫʟʘ ʄɻʋè. ʇʨʠ 

ʵʪʦʤ ʜʦʧʫʩʢʘʝʪʩʷ ʯʘʩʪʠʯʥʦʝ ʤʝʪʘʤʦʨʬʦʛʝʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʦʜʥʦʡ ʬʘʟʳ ʤʠʥʝʨʘʣʴʥʳʭ 

ʨʘʩʪʚʦʨʦʚ, ʛʜʝ ʠʩʪʦʯʥʠʢʦʤ ʯʘʩʪʠ ʉʆ2 ʤʦʛʫʪ ʙʳʪʴ ʧʦʛʨʝʙʝʥʥʳʝ ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ, 

ʧʦʜʚʝʨʛʘʶʱʠʝʩʷ ʤʝʪʘʤʦʨʬʠʟʤʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʙʦʣʝʝ 200Áʉ. 
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ØÌÎÉÑæÔ ÝÚáÞÚÜÔ-ÞÑÖÞÚÙÔÖÄ, ÞÌÜÖÔÍ ÎÌ ÛÌÕÐÚÔäÔ ãÌäØÌÔ ÚÍÔ ØÌæÐÌÙÔÔ 

"àÔÜÊÓÌ ØÏß" (ÛÚØÔÜÔ äÌÜÉÄ) 
Ðìü øìėú÷ì øìĆ÷ÿøúþô ùìî ðìü íúüìô øìîėñô ýþüÿöþÿüĒ-þñöþúùôöĒ, þìüöôíô øìöüú - îì 

øôöüúöúøûúùñùþĒ îì ûìõðúôĄô ăìĄøìô úíô øìĆðìùôô "àôüĘóì ØÏß" (Ûúøôüô äìüėĒ) úîìüðì Ąÿðììýþ. 
Ìėôðìô ûìõðúôĄô ăÿėÿüô øìùíìô úí ðìü ì÷úėìô óôă íú ýúāþô ïñú÷úïôô øôùþìėì îì ôøöúùô þìĄìööÿ÷ô 
øñþìøúüĀúïñùôô ėôýøô úíĕúô øìĆðìùĒ íú ôĄþôüúöô Ĕôùýĕúô ûÿĄôðìô öìüíúùìþĒ, öô ĕìùïúøô þìĆýôüô 
øñþìøúüĀĒ ðìü Ąìüúôþô ïìüøôô óôñðì ìó 200¸Ý ĕìøăÿù ýìüăìĄøìô ìöýìüô CO2 øñíúĄìùð, íìüüìýĒ øñĄìîìð. 

Öì÷ôðîúòìĕú: úíĕúô øìĆðìùĒ, þìüöôí, ûìõðúôĄ, Ûúøôüô äìüėĒ, "àôüĘóì ØÏß". 
 

ʉʊʈʋʂʊʋʈʅʆ-ʊɽʂʊʆʅʀʏɽʉʂɸʗ ʇʆɿʀʎʀʗ, ʉʆʉʊɸɺ ʀ ɻɽʅɽɿʀʉ ʄʀʅɽʈɸʃʔʅʓʍ ɺʆɼ 

ʀʉʊʆʏʅʀʂɸ çʌʀʈʋɿɸ ʄɻʋè 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʥʦʤ 

ʩʦʩʪʘʚʝ ʠ ʛʝʥʝʟʠʩʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʠʩʪʦʯʥʠʢʘ çʌʠʨʫʟʘ ʄɻʋè (ʉʝʚʝʨʥʳʡ ʇʘʤʠʨ). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʛʣʫʙʠʥʥʦʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʦʜ ʠʩʪʦʯʥʠʢʘ ʚ ʪʝʩʥʦʡ ʩʚʷʟʠ ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʨʘʡʦʥʘ ʠ ʚʦʟʤʦʞʥʳʤ ʤʝʪʘʤʦʨʬʦʛʝʥʥʳʤ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʯʘʩʪʠ ʚʦʜʥʦʡ ʬʘʟʳ ʤʠʥʝʨʘʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʨʠ ʫʯʘʩʪʠʠ ʧʦʛʨʝʙʝʥʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ, 

ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʤʝʪʘʤʦʨʬʠʟʤʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʙʦʣʝʝ 200Áʉ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʉʆ2. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ, ʩʦʩʪʘʚ, ʛʝʥʝʟʠʩ, ʉʝʚʝʨʥʳʡ ʇʘʤʠʨ, çʌʠʨʫʟʘ ʄɻʋè. 

 

STRUCTURAL -TECTONIC POSITION, COMPOSITION AND GENEZIS OFTHE çFIRUZA MSUè MINERAL 

WATERS SPRING (NORTHERN PAMIR)  

New data about structural-tectonic position, macro - and microcomponent composition and genesis of the çFiruza 

MSUè spring mineral waters (Northern Pamir) is given. It is assumed that the deep formation of the source water in close 

connection with the geological structure of the area and the possible metamorphogenic formation of the aqueous phase of 

mineral solutions with the participation of buried carbonate rocks subjected to metamorphism at a temperature of more than 

200ÁC as a source of most of the CO2. 

Key words: mineral spring, composition, genesis, Northern Pamir, çFiruza MSUè. 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: ʉʘʣʠʭʦʚ ʌʘʨʠʜ ʉʘʣʦʭʠʜʜʠʥʦʚʠʯ - ʌʠʣʠʘʣ ʄɻʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ ʚ ʛ. ɼʫʰʘʥʙʝ, 

ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚ. ʣʘʙ. ʛʝʦʣʦʛʠʠ. ɸʜʨʝʩ: 734003 ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ, ʛ.ɼʫʰʘʥʙʝ, 

ʫʣ. ɹʦʭʪʘʨ, 35/1. E-mail: ffaarriidd @mail.ru . ʊʝʣ.: (+992) 221-99-15 

ʉʘʢʠʝʚ ʂʘʜʳʨʙʝʢ ʉʘʪʳʙʘʣʜʳʥʦʚʠʯ ï ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʠʤ. ʄ.ʄ. ɸʜʳʰʝʚʘ ʅɸʅ ʂʈ, ʈʝʩʧʫʙʣʠʢʘ ʂʳʨʛʳʟʩʪʘʥ. 

ʜʦʢʪʦʨ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ. ɸʜʨʝʩ: 720081, ʈʝʩʧʫʙʣʠʢʘ ʂʳʨʛʳʟʩʪʘʥ, ʛ. ɹʠʰʢʝʢ, ʙʫʣʴʚʘʨ ʕʨʢʠʥʜʠʢ 30. 

E-mail: geol@istk.kg. ʊʝʣ. (+996-312) 664737, 664738 

ʉʘʠʜʦʚ ʉʫʭʙʘʪʫʣʣʦ ʄʠʨʟʦʝʚʠʯ ï ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ 

ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ. ɸʜʨʝʩ: 734025, ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ, ʛ. ɼʫʰʘʥʙʝ, ʧʨʦʩʧʝʢʪ 

ʈʫʜʘʢʠ 17. E-mail: Saidov-Sukbatullo@mail.ru . ʊʝʣ.: (+992) 900-08-48-44 

 

Information about the authors: Salikhov Farid Salokhiddinovich - a branch of Moscow State University. Mv Lomonosov 

in Dushanbe. Candidate of Geological and Mineralogical Sciences, Head. lab Geology. Address: 734003 Republic of 

Tajikistan, Dushanbe, st. Bokhtar, 35/1. E-mail: ffaarriidd@mail.ru . Tel: (+992) 221-99-15 

Sakiev Kadyrbek Satybaldynovich - Institute of Geology. M.M. Adysheva NAS KR, Republic of Kyrgyzstan. Doctor of 

Geological and Mineralogical Sciences. Address: 720081, Republic of Kyrgyzstan, Bishkek, Erkindik Boulevard 30. E-mail: 

geol@istk.kg. Tel. (+ 996-312) 664737, 664738 

Saidov Suhbatullo Mirzoevich - Saidov Sukhbatullo Mirzoevich - Tajik National University, graduate student of the 

Department of Hydrogeology and Engineering Geology, Geological Faculty. Address: 734025, Republic of Tajikistan, 

Dushanbe, Rudaki Avenue 17. E-mail: Saidov-Sukbatullo@mail.ru. Tel: (+992) 900-08-48-44 

 

 

http://www.geokniga.org/bookfiles/geokniga-2013arsanova-gik-geohimii-cs-istochnik-v-termalnyh-vodah-i-kislyh-vulkanita.pdf
http://www.geokniga.org/bookfiles/geokniga-2013arsanova-gik-geohimii-cs-istochnik-v-termalnyh-vodah-i-kislyh-vulkanita.pdf
mailto:ffaarriidd@mail.ru
mailto:geol@istk.kg
mailto:alishomahmadov@mail.ru
mailto:ffaarriidd@mail.ru


36 

 

ʋɼʂ627.152./01 (575.3) 
ÚÔÐÔ ÍÌæÓÑ áßÝßÝÔëÞÇÚÔ ØßÇÔØÔ ÐÌÜ¾ÇÚÔ ÞÚÆÔÖÔÝÞÚÙ 

 
ÙôČóúî Ì.Ý. 

äÿĆíìô ïñúïüìĀôċô Ìöìðñøôċô ô÷øĕúô Æÿøĕÿüôô ÞúĔôöôýþúù 
 

Þôíėô øìĆ÷ÿøúþô øìĆøÿ÷ ðìü ÞúĔôöôýþúù ìùėìüôí 29 ĕìóúü ðìüČô āÿüðÿ íÿóÿüï 
Ĕúüôýþ. Ðìü úùĕú óìāôüìĕúô ìýúýôô úíô úĄúøôðìùĒ, ûú÷ôóĒ îì ïôðüúĉùñüïñþôöĒ øìĕĀÿóìùð. 
Ìó ĕìĔøô ÿøÿøôô íúüôĄúþô ðìü ýìüúýìüôô ĕÿðÿðô öôĄîìü íÿðì, 46%-ô úù íì ðìüČ îì 
úíìùíúüĕú ĀÿüĘ øñüñóìð. Ôù ĕìĔø ìùėìüôí íì 30 ø÷üð.ø3íìüúíìü øñíúĄìð. Ìó ôù Ĕúýþ, öô 
úøĘóôĄô ăô ðìüČĕú, ăô ùúîìĕúô ðìüČĒ íìüúô þìĕėôėô āÿýÿýôċþĕúô ïÿùúïÿùô þìíôôô øìĕì÷ 
ìĕìøôċþô āúýì ðúüìð [4]. 

Ìó ôù ýìíìí Ąìö÷ô ùìėĄìîôô ïÿýþìüôĄ îì þìĄìööÿ÷ô ðìüČ øñþìîúùìð ðúôü íì íôýČü 
āÿýÿýôċþĕúô þìĄìööÿ÷ô ðìüČ îì øÿĕôþô þìíôôô ĔúõïôüĄìîôô úù øìĆ÷ÿøúþ ðôĕìùð. 

Ðìü ìðìíôČþô îìþìùĒ úôð íì āÿýÿýôċþĕúô ûìõðúôĄ, þìĄìööÿ÷ îì þìסõôüô ýôýþñøìĕúô 
ðìüČĒ þìĕėôėúþô óôČðñ ìùĔúø ðúðì Ąÿðììùð, ìøøú þìîüñ þìĕ÷ô÷ ùôĄúù øñðôĕìð, ûìĕ÷ÿĕúô 
ðôïìüô ýôýþñøìĕúô ðìüČôô ĔÿøĕÿüĒ, íì ìøýú÷ô Ąìö÷ô ïñúøñþüôô ïÿýþìüôĄô Ąìíìöìĕúô 
ðìüČĒ, øúüĀú÷úïôċ, Āôóôöì, öôøôČô ÿøÿøôô úùĕú úøĘóôĄô ùìóìüüìýñ ùìĄÿðììùð. Ðúôü íì 
ìĕìøôċþô ôù āÿýÿýôċþĕú ČðúîìüĒ öìüðìù öúĀôýþ, öô ýúāþúü, ýúāþô Ąìíìöìô ðìüČĒ, 
øúüĀú÷úïôċô ĕìîóìô ðìüČ øìîóĘĆĕúô Ąúāìô ì÷úĕôðìô ïôðüú÷úïôċ, ô÷øô 
øÿāþúü ¬ ûúþìøú÷úïôċ øìĕýÿí øñČíìùð. 

ØìĔøĘô îúðôĊ ùúîìĕúô (ðìüìĕúô) ðìüČüú ðìü ĕÿðÿðô ċö øìîóñĆ Ąìíìöìô ðìüČĒ Č 
Ąìíìöìô îúðôċîĒ (ðìüìïĒ) øñùúøìùð. ØìĔøĘô ýñ÷ìĕúô ïÿùúïÿùìùðúóìô úíĒ, öô ċïúùì íÿðì, 
íì öĘ÷, íìĕü Č ÿėČùÿý øñüñóìùð, ýôýþñøìô ðìüČ ùúø ðúüìùð. Ïìüăìùðñ, ýñ÷ìĕúñ öìø ùñýþìùð, 
öô íì ċïúù öĘ÷ÿ íìĕü Č ÿėČùÿý îúüôð ùìĄÿðì, þìðüôĔìù ùñýþ øñĄìîìùð (øôýú÷, ðìüČô 
ÓìüìĀĄúù). 

Ðìü ĕìü ċö ýôýþñøìô ðìüČĒ ðìüČô ìýúýĒ îì Ąúāúíĕúô úùüú Ĕÿðú øñöÿùìùð. äúāúíĕú 
ðìü ùìîíìþô āÿð øñþìîúùìùð íúó Ąúāúíÿ Ąúāúíăìĕú ðúĄþì íúĄìùð. Íìüúô þìýùôĀô ÿøÿøôô 
ðìüČ, þìîýôĀô þìüĕô Ąìíìöìô Ąúāúíĕúô úù, øìĀĕÿøô ýôùĀô (ö÷ìýýô) ðìüČ øìîĔÿð ìýþ. ÝôùĀô 
ðìüČüú ìðìðô Ýþüì÷ñü ùôó øñùúøìùð. Ìó ùôïúĕô ùìóìüôċô øúüĀú÷úïôċô ðìüČĒ îì ùìóìüôċô 
ïüìĀĕú ðìüČĕúô Óìøôù øñþìîúùìùð þú 12 ýôùĀ ðúĄþì íúĄìùð. Ðúôü íì ăÿùôù þìýùôĀ 
ùôýíìþô ðìüČĕúô ÞúĔôöôýþúù þìĕėôėúþñ ùìĄÿðììýþ. Íú ûìõðúôĄ îì ðìýþüìýôô îìýñô 
þñāùú÷úïôċĕúô ýôýþñøìĕúô ôþþô÷úúþôô ïñúïüìĀĒ (GÜS) ĕôýúíô ìøôėô ýôùĀô ðìüČĕúô 
ÞúĔôöôýþúù íì úýúùĒ øÿċýýìü Ąÿð. 

 
ÐìüČ ÝôùĀ (ö÷ìýý) éóúĕ 
ÌøÿðìüČ (ÛìùĔ) 7 Ðìü ĕÿðÿðô ÞúĔôöôýþúù 
ÓìüìĀĄúù 6 Ðìü ĕÿðÿðô ÞúĔôöôýþúù 
Ìøìóúùöì 12 Íìüúô ėôČý 

 
ÝôùĀô ðìüČ íì ðìüìĔìô ïÿýþìüôĄô Ąìíìöìô úù, þÿ÷úùôċþô úù ôĄúüì øñöÿùìð. 

Íì÷ìùðôô ýôùĀ, ĉĕþôøú÷, ìó þìĆüôāô øìîĔÿðôċþô ðìüČ ùôó îúíìýþì íúĄìð. 
Þìüĕô Ąìíìöìô ïôðüúïüìĀĒ ìĕìøôċþô āúýì ðúüìð. Úù ðìü þìĕþô þìĆýôüô ăÿùôù úøô÷ĕú, 

íì ìøýú÷ô ýúāþô ïñú÷úïĒ, ôė÷ôøĒ îì ס. ýÿüìþ ïôüôĀþì, ĕìøôù þìîü ùìėĄô úùĕúüú ðìü 
þìĄìööÿ÷ô ôù Č úù ÷ìùðĄìĀþ ôùĆôöúý øñùìøúċð. Ðìü íìĆóñ ĕú÷ìþĕú þìĕėôėô Ąìøúô÷ô 
Ąìíìöìô ðìüČ øñþìîúùìð, øìýì÷ìù, íì āÿýÿýôċþô ýúāþô ïñú÷úïĒ ôĄúüì öÿùìð. 

Úðìþìù, ùúîìĕúô ðìüČĒ íì ðÿ ïÿüĘĕ: îúðôïĒ îì öĘĕĒ Ĕÿðú øñĄìîìùð. Ðìü öôĄîìüô øú 
ėìüôí ĕìøìô ðìüČĕú íì ïÿüĘĕô öÿĕĒ øìùýÿíìùð. ÝôüðìüČüú ðìü ėì÷ìøüìîô øú, ėôþĆìô 
ûúČùúíô ðìüČô ÛìùĔüú (ûúČùúíô ðìüČô ÎìāĄ) Ąìüþìù îúðôïĒ ĕôýúíôðìù øÿøöôù ìýþ, óñüú 
úùĕú ìó üĘô ì÷úøìþô þìüĕĒ (ûñă ðìü ûñăĒ, ûñăôðìĊ āìøÿ üúýþĒ, ĕì÷ėìóìùôô øìĔüú), ýÿüĆìþô 
ùôýíìþìù ûìýþô ĕìüìöìþ, øìîĔÿðôċþô ðìüČöĘ÷ĕú íì ôù ïÿüĘĕ øìùýÿíìùð. 

https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%82%D0%B0%D0%BC%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
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Þôíėô þìýùôĀ ìó üĘõô íÿóÿüïĒ ðìüČĕúô ðìü ĕÿðÿðô öôĄîìü íÿðì íì ïÿüĘĕô ðìüČĕúô 
íÿóÿüï (ÌøÿðìüČ), øôČùì (ÓìüìĀĄúù) Ąúøô÷ íÿðì, ðìüČĕúô íúėôøúùðì ¬ ùìøúċùðìô ðìüČĕúô 
öĘăìöìùð. 

Þìüĕô Ąìíìöìĕúô ðìüČĕúô ÞúĔôöôýþúù íñĄþìü íú÷Ąìö÷ ìýþ. ÐìüČô ÓìüìĀĄúù øôýú÷ô 
ö÷ìýýôöôô Ąìíìöìô íú÷Ąìö÷ øñíúĄìð. Þìüĕô ĕìîóìô ðìüČô ÛìùĔ (ÌøÿðìüČ) íúĄìð, ăÿù 
Ąìíìöìô ðìüìāþĄìö÷ þìýùôĀ øñĄìîìð. Þìüĕô Ąìíìöì ùìþôĔìô þìĄìööÿ÷ô ïñú÷úïôô øìĕì÷, 
ùôĄúùðôĕìùðìô þìĕìîîÿ÷ô þÿ÷úùĒ øñíúĄìð. Þìîìýýÿþô þìĕėôėô Ąìíìöìô ðìüČ þìĆüôāô 
ûìõðúôĄ îì þìĄìööÿ÷ô ðìüČüú íú øÿüÿüô îìėþ íìüėìüúü öìüðìù ôøöúùûìóôü ìýþ. Ìó ùôïúĕô 
ðôïìü þìĕ÷ô÷ô Ąìíìöìô ðìüČ āÿýÿýôċþĕúô ïñú÷úïĒ îì ùñúþñöþúùôöôô úùüú úĄöúü øñùìøúċð. 

Ðìü ÞúĔôöôýþúù ôýþôĀúðìô úí, ì÷ì÷āÿýÿý, ðìü ùôøìô ðÿĊøô ìýüô 20 íú ýìíìíô þìîýñìô 
ýúāþøúùô ïôðüúþñāùôöĒ, øñ÷ôúüìþýôċ, ôüüôïìþýôċ, ýìùúìþô ÿøÿøĒ Ąôððìþ ïôüôĀþ. Ðìü ôù 
øìĆüìöì, ì÷íìþþì, íú ýìíìíĕúô øìĆ÷ÿø, þìùĕú úíĕúô üìîúùô üĘõôóìøôùĒ - ðìüČĕú øìîüôðô 
ôýþôĀúðìô îìýñĆ ėìüúü øñïôüôĀþìùð. Ïìüăìùðñ þìĆøôùúþô Ąìĕüĕú íú úíĕúô ùÿĄúöĒ ėôýøìù 
ìó ĕôýúíô úíĕúô óñüôóìøôùĒ ýÿüìþ øñïôüôĀþ, ìøøú úùĕú ðìü ĕìĔøô ÿøÿøôô ôýþôĀúðìô îúėñĒ 
ĕôýýìô ùúăôóüú þìĄöô÷ øñðôĕìùð. 

àìĆú÷ôċþô ûÿüĄôððìþ îì þúüìĀþ ìîĔïôüìùðìô øÿĕìùðôýôĊ āúĔìïôô ôùýúù ðìü ýúĕìô 
ôýþôĀúðì úí úėôíìþ íì úù úîìüðì üìýúùð, öô āúýôċþĕúô úí þìסõôü ČĀþìùð. Ôù ùìøÿð 
þìסõôüúþ, øÿþììýýôĀúùì, íñĄþìü ûìĕ÷Ęô øìùĀôüú ðúüúýþ. 

Úí, ăÿù ðìü ĕìČþ, þñāùôöì, ýìùúìþ îì ðôïìü íìāĄĕú ôýþôĀúðì øñĄìîìð, íúċð ìó ÷ôĕúóô 
āúýôċþ, þìüöôí, ì÷ì÷āÿýÿý, þìüöôíô āôøôċîĒ ĔìîúíïĘõô þì÷ìíúþô øÿìċõù íúĄìð. Ìó ôù ýìíìí 
þìüöôíô āôøôċîôô úí ĕìøìĔúùôíì þìĕėôė îì úøĘāþì øñĄìîìð. Þìùĕú ôù ìøì÷ôČþ ìýúý 
øñðôĕìð, öô øÿþúíôė íÿðìù Č ùìíÿðìùô úí íìüúô ôýþôĀúðì ðìü ýúĕìô øÿĄìāāìý ô÷øìù 
ìýúýùúö øÿėìüüìü öìüðì Ąìîìð. ÞìĆüôā ïÿîúĕ ìýþ, öô þìüöôíô āôøôċîôô úí ùì þìùĕú íì 
āÿüĘĄ îì ìîĔô íñøúüôĕúô ïÿùúïÿù Č þìî÷ôðô ôùýúùô ùÿėýúùðúü ýìíìí Ąÿðììýþ, íì÷öô íì 
Āìîþô ùÿĀÿýô óôČð, ìĕú÷ôô ýìüúýìüôô ðìî÷ìþĕú úîìüðì, ĕìþþú ðìî÷ìþĕúñüú íì ùñýþôċþ íÿüðì 
ìýþ. 

Ðìü íúüìô ìĕìøôċþô ĕìČþôô þìüöôíô úí ĕúĔìþ íì þìöüúü îì þìĆöôð ùñýþ. Úù ùì þìùĕú 
ðìü ô÷ø ăÿù ċö øìîóĘô øìüöìóĒ ðìü þìĕėôėô ûìõðúôĄô Öúôùúþÿ Óìøôù, ĕìČþ øìĕýÿí øñČíìð, 
íì÷öô ðìü ðôïìü Ąìö÷ô Ąÿÿüô ĔìøĆôċþĒ - ðôù ĕìø ĕìøăÿù ċö øìĀĕÿøô øÿĕôø ėìüúü 
ïôüôĀþììýþ. Øìýì÷ìù, ðìü ÉÿüĆúù íìüúô ªûìüĕñóïúüúùª íôĕôĄþ ăÿù Ĕúõô ðúüúô ©ĔĘõíúüĕúñ 
ìó úíô ûúöôóìñ, öô ïìùðôðìĊ íìðíĘõ ùìøñĄìîìð...ª îìýĀ öìüðì Ąÿðììýþ (47:15). 

Íú ùìóìüðúĄþô ìĕìøôċþô āúýì öìýí öìüðìùô þìüöôíô āôøôċîôô úíĕúô üìîúù ÷úóôø 
ðúùôýþì Ąÿð, öô ċö þìĕėôėô öúøô÷ñ ðúôü íì ôù øìýĆì÷ì ìùĔúø ðúðì Ąìîìð. Þìüöôíô 
āôøôċîôô úí, ðìü ÿøÿø, ïôðüúāôøôċô úí ùúøôðì øñĄìîìð, öô āúýô ôù øìýĆì÷ì ìýþ. Ôù 
íìüĆì÷ú ìó þìüĔôøìô ôù ôýþô÷úĕ ùôó íìüøñúċð. 

Þìĕėôėô ïôðüúāôøôċô úíĕúô ÞúĔôöôýþúù (ðìüČĕú, ôùăÿùôù öĘ÷ĕú, úíĕúô óñüôóìøôùĒ, 
úíĕúô úíìùíúüĕú) íú ÿýÿ÷ĕúô ô÷øĒ ìó ýú÷ĕúô 30-øô ìýüô ïÿóìĄþì úסúó Ąÿðììýþ. Ðìü þĘ÷ô 
ýú÷ĕúô ýôûìüôĄÿðì, ċĆùñ óôČðì ìó 70 ýú÷, íú Ĕìĕð îì óÿððôċþô øÿāþì÷ôĀ, āÿýÿýôċþĕúô 
ĕìüĔúùôíìô ïôðüúāôøôċô úíĕúô øìø÷ìöìþ øìîüôðô úøĘóôĄ ėìüúü ïôüôĀþì, ðìü ÿøÿø, 
þìüöôíô ÿùýÿüôô úíĕú øÿėìüüìü öìüðì Ąÿðììùð. 

Þìĕėôėúþô ėìí÷ìù ìùĔúøĄÿðìüú øú íì ýñ ïÿüĘĕ (þôíėô ÿýÿ÷ îì ýìíöô úøĘóôĄ) þìėýôø 
øñùìøúñø: 

1. Þìĕėôėô ö÷ìýýôöĒ: øÿìċõùöÿùôô þìüöôíô ÿøÿøôô úíĕú. Ðúôüìô ÿùýÿüĕúô āôøôċîĒ 
ðìü ôù þìĕėôėúþĕú úðìþìù øìĕðÿð íÿðì, Na, Ca, Mg, S, Cl, øìĆ÷ÿøúþ ðúôüô ôù ÿùýÿüĕú 
ôøöúùôċþ øñðôĕìð, öô Āúüøÿ÷ìô ÿøÿøôô úí øÿìċõù öìüðì Ąìîìð. Íìüúô ôù Ąìö÷ô 
ýþìùðìüþôô ăÿùôù Āúüøÿ÷ì, öô Āúüøÿ÷ìô Öÿü÷úî (ìó ùìýìíô ú÷ôøô íúüô ìîîì÷ ăÿùôù 
Āúüøÿ÷ìüú ûñĄùôĕúðöìüðì) ùúø ðúüìð, ôýþôĀúðì øñĄìîìð. Øôýú÷, ðìü ìðìíôČþô ô÷øĒ 
þìüöôíô úí ùôó ăÿùôù þìîýôĀ øñĄìîìð: àúüøÿ÷ìô ûÿüüìô Öÿü÷úîô úí úðìþìù ăÿùôù ùìøÿð 
ðúüìð: 

ὅὕπȟψὌὛπȟπρὙὲτὓ
ὅὰσφὌὅὕτςὛὕςς

ὔὥυυὅὥσςὓὫρσ
ὝυσὈτ 

Ðìü ýÿüìþô Āúüøÿ÷ì ìùôúùĕú îì ðìü øìāüìĔ öìþôúùĕúñ, öô øôėðúüìù ìó 5%-ô ĉöî. 
(ýÿøøìô ìùôúùĕú îì öìþôúùĕú 100% ĕôýúíôðì øñĄìîìð) óôČðìùð, úîìüðì Ąÿðì, ðìü ùìóðô 
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üìøóô ôúù øôėðúüô úù (%-ô ĉöî.), ðìü ùìóðô āìþô öìýü øôùñüì÷ôóìþýôċ Ø (ï/÷), ðìü ýÿüìþô 
øìîĔÿð íÿðìù, ôùăÿùôù, ïìóĕúô ðôýýúþýôìþýôċùìĄÿðì (øï/÷) îì üìðôúìöþôîôċþ (ĉøìù) îì 
íìĆðô āìþô öìýü ¬ ĕìüúüìþ Þ ( Ý̧) îì āìüĔ ¬ ðñíôþ D (ø3/ĄìíúùìüĘó) ùôĄúù ðúðì øñĄìîìð. 

ãô þìîüñ üÿĄìù ìýþ, Āúüøÿ÷ìô Öÿü÷úî ðìü ìý÷, íì øìĆùúô ìý÷ôìĄ, Āúüøÿ÷ì ùìíÿðì, 
ùìîôĄþìô üìøóôô Ąìüþôýþ. Ìó ôù ýìíìí úùüú íìĆóìù ûýñîðúĀúüøÿ÷ì ùôó øñùúøìùð. 
àúüøÿ÷ìô Öÿü÷úî íìüúô ôĀúðìô öúøô÷ô þìüöôíô úí āñ÷ú íúíÿ øÿîúĀôė ìýþ îì íôùúíìü ôù 
ðìü ïôðüúïñú÷úïôċ îì ïôðüúāôøôċ ôýþôĀúðìô îìýñĆ ðúüìð. 

àúüøÿ÷ìô Öÿü÷úî ċö ôĀúðìô Ąìüþôñüú øñøúùìð. äìö÷ô ûÿüüìô Āúüøÿ÷ìô Öÿü÷úî íì 
 ìõü ìó ùôĄúù ðúðìùô øôėðúüô ôúùĕú îì öìþôúùĕú, ôùăÿùôù ôĀúðìô øìĆðìùùúöôô ÿøÿøôôס
úí, ĕìüúüìþ îì ðñíôþô úùüú ðìü íìü øñïôüìð. Úù ċö ùìîĆ ©Ąôùúýùúøìôª úí íÿðì, íìüúô 
þìĕėôėô ïôðüúúāôøôċîĒ ìøì÷ô ĕìþøĒ øìĕýÿí øñČíìð. àúüøÿ÷ìô Öÿü÷úî ôøöúùôċþ øñðôĕìð, 
öô þôíėô þìýùôĀô ÿøÿøôô úíĕú ýôùĀ îì ïÿüÿĕô úí, öô ìĕìøôċþô øÿĕôøøô ùìóìüôċîĒ îì 
ìøì÷Ē ðúüìùð, øÿĄìāāìý öìüðì Ąìîìð. 

Þú ôøüĘó ėìüôí íìüúô ĕìøìô ùìøÿðĕúô úíĕúô ÞúĔôöôýþúù (üĘõôóìøôùĒ, óñüôóìøôùĒ, 
øìĆðìùĒ, þñüøì÷Ē) ôù Āúüøÿ÷ì ì÷÷ìöìõ øìĆ÷ÿø öìüðì Ąÿðì ìýþ. 

Íì סìõü ìó ÿùýÿüĕúô øÿėìüüìüôô (ýþìùðìüþôô) ðìü íú÷ú ùúøíìüĄÿðì, ðìü íìĆóñ 
ĕú÷ìþĕú øñþìîúùìð îúíìýþì ìó øìýĆì÷ìĕúô ô÷øôô ïÿóúĄþìĄÿðì ðúôüìô ÿùýÿüĕúô āôøôċîôô 
øÿìċõùøñĄÿðì îìýñĆþìü íúĄìð. Øôýú÷, Cu, Zn, Pb, Mo, Cr, Ti, W, Ag, Co, Ni, Sn, Mn îì ðôï. 

2. Þìĕėôėô ĉöú÷úïĒ, ìùôėþìüìĄ ïôðüúĉöú÷úïĒ: úøĘóôĄô þìüöôíô āôøôċîôô úí íú 
øìėýìðô øÿìċõù öìüðìùô ĕìð îì ìùðúóìô þìסõôüČíôô þìüöôíô āôøôċîôô úí ðìü ýÿüìþô ðôïìü 
Ąÿðìô üñĔìô þìíôôô úù, øìýì÷ìù, þìüöôíô úí íìü úíìùíúüĕú ðìü ĔìüìČùô ôýþôĀúðìô úùĕú. 
Ðúôüìô ÿùýÿüĕúô āôøôċîĒ ðìü ôù ýÿüìþ îúíìýþì ìó îìóôĀôìô ïÿóúĄþìĄÿðìô ô÷øĒ øñþìîúùìð 
ïÿùúïÿù íúĄìð. Øôýú÷, ċöñ ìó ÿùýÿüĕúô ùôĄúùðôĕìùðìô þìסõôüô ýôýþñøìô āôøôċîôô úí ôù 
Āþúü ìýþ. Øôėðúüô Āþúü, þìסõôüô úù ðìü ėôýøìþô ïÿùúïÿùô øìĔøììô úíĒ ðìüìĔìô þìĔðôðô 
ýôýþñøìô úíüú ùôĄúù øñðôĕìð. 

3. Þìĕėôėô þìāìýýÿýĒ: úøĘóôĄô þìüöôíô āôøôċîôô ýôýþñøìĕúô úíôô āúýì îì Ĕú÷ôí, íì 
øúùìùðô úíĕúô øìĆðìùĒ, þñüøì÷Ē (ïìüø). Øôýú÷ĕúô ôù ýìøþ āñ÷ú íôýČüìùð: úíĕúô øìĆðìùôô 
øìĆøÿ÷ô üìðúùðúü, ėôíüôþðúü, ïìüøô (Č ĔĘĄúùô) ĀúôðìíìāĄ, Č ì÷ì÷āÿýÿý, úíĕúô íĘõùúö 
(øôýú÷, öĘ÷ô Ýìýôė ðìü Ûúøôüô äìüėĒ), öô ðìü þìüöôíìĄúù ÿüìù, ÷ôþôõ, îú÷Āüìø îì ðôïìü 
ÿùýÿüĕúô íìüúô úíô öĘ÷ĕúô úððĒ סìõüôøÿėìüüìüĒ ðúüìùð. 

Þìĕėôėúþñ, öô ùìþôĔìĕúô úùĕú ðìü ûúČù úîìüðì Ąÿðììýþ, íñĄþìü íì ïÿüĘĕô (ÿýÿ÷ô) 
ċöÿøô øìĕýÿí ìýþ. ãô þìîüñ ėìõð Ąÿð, ðìü ĔÿøĕÿüĒ íñĄþìü úíĕúô ðìüČĕú øìîüôðô ôýþôĀúðìô 
îìýñĆ ėìüúü ðúðì Ąÿðììùð. 

Ïôðüúāôøôċô úíĕúô ÞúĔôöôýþúù ìó Ĕúùôíô ċö óÿøüì ú÷ôøúù þìĕėôė Ąÿðììýþ. 
Øìėú÷ìĊ ĀôĄÿüðìĕú, ðôýýñüþìþýôċ îì ìýìüĕúô öì÷úùĕìĔøô óôČðì ôù øìýĆì÷ìüú Āìüú 
ïôüôĀþììùð. áôøôöĕúĊ ïñúāôøôöĕú, ïôðüúāôøôöÿ ïñúïüìĀĕú, ïôðüú÷úïĕú îì ðôïìü ú÷ôøúùô 
þìāìýýÿýĒ (ÌíðÿĄÿöÿüúî Ð.Ì., Ôîìùúî Û.Ô., Öúíÿ÷ôñî Ó.Î., Öüìõùúî Ý.Ü., Ûìýýñ÷÷ á., 
Ûìþôùì Ð.×., ÛúăúĔúùúî Ð.Ù., Ûñþüúîì Ù. Ï., Ýì÷ôíìñîì Ó.Ù., Çúøôðúî Í.Ú., ãÿüĄôùì 
Ù.Ø. îì ðôï.). Øÿĕìėėôėúùô øìîýÿĀ āÿýÿýôċþĕúô ïôðüúāôøôċîôô úíĕúô ăô üĘõôóìøôùĒ, ăô 
óñüôóìøôùĒ, þñüøì÷Ē îì øìĆðìùùúö, ôùăÿùôù þìíôìþô þìסõôüô ýôĀìþô úí ðìü ýÿüìþô íú 
ýôýþñøìĕúô úíČüĒ îúüôð Ąÿðìùô úíĕúô úïìùðì, üñĔìô ïôðüúāôøôċîôô øôöüúÿùýÿüĕú - 
øñþì÷ĕúô ĀìĆú÷ îì ïì÷ñïñùôðĕú, üñĔìô øìîýôøôô ôúùĕúô ìýúýĒ îì øôöüúÿùýÿüĕú - øñþì÷ĕúô 
ĀìĆú÷ îì ðìü íìüúíìüô ôù üñĔìô ĕìüúüìþĒ îì ïìóôô úíĕúô úíìùíúüĕúô Éìõüúėÿøÿ (Íìĕüô 
þúĔôö) Ùúüìö îì ðôïìü øìýúô÷ô øìüíÿþüú øÿìõċù îì þìîýôĀ öìüðììùð. 

Þìĕėôėúþô ïôðüúāôøôċîĒ ôøöúùôċþ øñðôĕìùð, öô þìíôìþ îì ðìüìĔìô úïìùðìĄìîôô 
úíĕúô þìíôĒ øÿìċõù öìüðì Ąìîìùð. Ìó ôù ýìíìí, øìĆ÷ÿøúþô ô÷øĒ úôð íì āôøôóøô úíĕúô 
ÞúĔôöôýþúù ìĕìøôċþô āúýìüú öìýí øñùìøúċð. 

ÚïìùðìĄìîìôô úíĕú íú øñĆČüô ìøôėÿ øìĆøÿ÷ - øôėðúüô ĕìððìù ôøöúùûìóôüô ĔÿóĆô 
úïìùìùðìøÿėìüüìü öìüðì øñĄìîìð. 

Ðìü ìõùô óìøúù, íìüúô úíĕúô ÞúĔôöôýþúù ðúôüìô îìýñô ÿùýÿüĕú ýôĀìþìù îì øôėðúüìù 
øÿìõċù öìüðì Ąÿðììùð. ÌČù Ąÿðììýþ, öô þìסõôüô þìüöôíô āôøôċîôô úíĕú ìó üĘõô 
úïìùðìĄìîôô úùĕú (þìîìýýÿþô ĕìøüúĕ Ąÿðìù) ìó ĕôýúíô ûìüþúîúíĕúô ýìùúìþĒ Č úíĕúô 
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ĄĘüĄÿðìô ýôýþñøìĕúô úíČüôöÿùìùìùðì íì ìøì÷ úøìðì, ôù úíĕúüú íìüúô ôýþôĀúðì ðìü 
āúĔìïôô āì÷ė øìĕðÿð îì Č ÿøÿøìù סìõüôôøöúù øñïìüðúùìð. 

Ðìü íìüúíìüô ôù øÿĄìāāìý Ąÿðììýþ, öô ýôĀìþô úíĕúô ðìüČ, āôøôóøô úùĕú ðìü ùìþôĔìô 
þìùóôøô üñĔìô úí þìîìýýÿþô úíìùíúüĕú ùôó þìסõôü øñČíìð. ØìĆ÷ÿø ìýþ, öô ðìü ĔÿøĕÿüĒ 
íìüúô ėúùñĆöÿùôô þì÷ìíúþô üĘóìĀóÿùô āúĔìïôô āì÷ė íì úí, íìüė ÙÍÚ-ĕú ðìü ðìüČĕúô āÿüðÿ 
öì÷úù íÿùČð Ąÿðììùð îì íì óìøøô ôù ýúāþøúùô ăìùðôù ôùĄúúþĕúô ùìîô ïôðüúþñāùôöĒ íì 
ùìėĄì ïôüôĀþì Ąÿðììýþ. 

Ìó ùúøïĘõô óôČðô öúüĕúô ô÷øôô ăúûĄÿðìĊ ðìýþùìîôý øúùúïüìĀôċô ðÿĔô÷ðìô 
ú÷ôøúùô Ìöìðñøôċô ô÷øĕúô Æÿøĕÿüôô ÞúĔôöôýþúù[1] øìāýÿý íúċð ėìõð öìüð. Ðìü ôù ìýìü 
ïìüăìùðñ óôöü Ąÿðììýþ, öô úù ðìü ìýúýô þìĕ÷ô÷ îì āÿ÷úýìïôüôô öúüĕúô ėìí÷ìù 
ïÿóìüúùôðìĄÿðì þìĕôċ Ąÿðì, ðìü íìüúíìüô ôù ðúôü íì ïôðüúāôøôċô ðìüČĕú øìĆ÷ÿøúþô ùìî 
úîìüðì Ąÿðììýþ, ìøøú ðìü ìý÷, ðìü ôù ìýìüô ðÿĔô÷ðì ùìþôĔìĕúô öúüĕúô ô÷øôĊ þìðėôėúþôô 
ėìí÷ìù (ýú÷ĕúô 1968 ¬ 1975) ìùĔúøðúðì îì ăúûĄÿðìô øÿì÷÷ôĀúù [2] ðúôü íì ïôðüúāôøôċô 
ðìüČĕúô öì÷úù îì úíìùíúüĕúô Éìõüúėÿøÿ (Íìĕüô þúĔôö) Ùúüìö Ĕúõ ðúðì Ąÿðììùð. 

Íú îÿĔÿðô ôù, ùìþôĔìĕúô ô÷øôô ðìü ìýìüô øìîýÿĀ úîìüðìĄÿðì, ýìüĀô ùìóìü ìó ìîėúþ, 
îúėñìù øÿĀôð îì øìüúėúîìüìùð. Ìó Ĕÿø÷ì, þìסõôüô øÿüìþþôíô øìĆðìùùúöôô úí îúíìýþì ìó 
øìîýôøô ýú÷, ì÷úėìøìùðôô þìüöôíô āôøôċîôô úíĕú ìó þìüöôíô Ĕôùýĕúô öĘĕôñ, öô úíĕú üĘõô 
úùĕú ĔúüĒ øñĄìîìùð Č ìó ðúāô÷ìĄúù øñïÿóìüìùð, þìסõôüô þìüöôíô āôøôċîôô ÷úõúíìĕú ðìü 
üúíôþì íú íÿóÿüïôô óìüüìăìĕúô ðìü úíĕú øÿì÷÷ìė îì ס. 

Ì÷íìþþì, þìíôôýþ, öô øìýĆì÷ìô Āìüúāñüú ăÿù ïôðüúāôøôċô úíĕú, ðìü ċö-ðÿ öôþúí 
ùìøñþìîúù ûÿüüì þìĕ÷ô÷ îì íìüüìýĒ ùìøÿð. Ìó ôù ÷ôĕúó, ėôýøñ ìó øìýúô÷ô øìüíÿþ íì 
ïôðüúāôøôċô úíĕú, íì îôòì úíĕúô ðìüČĕú, ýôĀìþô øôėðúüôô ÿùýÿüĕúô øÿĕôøøô úíĕú, 
øôėðúüô øôČùìô ô÷øìù ìýúýùúö øÿìõċùĄÿðìô úùĕú ìó ðôðô ùìóìü íñüÿù øúùðìùð. 

ÝìüĀô ùìóìü ìó ôù, øìîúðô þú öÿùÿù íìðìýþúîìüðìô øÿĕìėėôėúù ðúüúô ìĕìøôċþô 
ïìüúùíìĕúô ô÷øôýþ. 

Úíô ðìüČ ĕìøăÿù ýôýþñøìô þúøô āôøôċîĒ, íñ ĕñĔ îìĔĕ, øÿüìööìí íÿðì, þìîóñĕúþô āúýìüú 
øñþì÷ìíìð. Øôėðúüô ÿùýÿü ĕìþþú ðìü ċö ėôþĆìô āÿüðô ðìüČ îúíìýþì ìó øìîýôøô üĘó, øúĕ îì 
ýú÷, ÷úõú÷ÿðùúöôô úí, ĕìüúüìþô ĕìîú (îì úí), úíāñóĒ îì öúĕôĄô ýìþĕô úí, ĕìþþú îúíìýþì ìó 
Ĕúõô ïôüôĀþìùô ùìøÿùìô úí (ÿøė) îì ס. øñþìîúùìð þìסõôü Číìð îì ôù þìסõôüúþ íìĆóìù ăìùðôù 
øìüúþôí îì Č ðìüìĔìüú þìĄöô÷ øñðôĕìð. Ðìü ôù ĕú÷ìþ øñþúðô ïÿóìüúùôðìùô øÿĄúĕôðì, 
þìüóô ïôüôĀþìùô ùìøÿùì îì ĕìĔøô úù ùÿöþìĕúô öì÷ôðôċùð. Þìíôôýþ, öô íìüúô øÿìõċùöÿùôô 
øôėðúüô ÿùýÿü ðìü úíĕúô ðìüČ ĕìĔøô ĕìüăô óôČðþìüô úùĕúüú ùìøÿùìïôüĒ öìüð, óñüú āìüăô 
ĕìĔø îì øôėðúüô ùìøÿùì óôČð íúĄìð, ĕìøúù ėìðìü øôėðúüô ÿùýÿü ìùôė øÿìõċù öìüðì Ąÿðì, 
ðìü ÿøÿø øôėðúüô øôČùìô úù íú ĉĕþôøú÷ôċþô ĕìðì÷ôøöúù íì÷ìùð íìĕú ðúðì øñĄìîìð. 
Ìøøú, íúċð ðìü ùìóìü ðúĄþ, öô øÿĕìėėôė ùìøñþìîúùìð Ąÿøúüìô ùìøÿùìĕúüú íñìùðúóì óôČð 
öÿùìð. Ôù ìó ùôïúĕô ăô þìĄöô÷Ē (ýìĀìüíìüôô þñĆðúðô óôČðô øÿþìāìýýôýúù, āìüúĔúþô 
íñìùðúóìô îìėþ, øìí÷ìס, óìüĀÿ þñāùôöìô ùìøÿùìïôüĒ îì ס.) îì ăô þìĕ÷ô÷ôĊ ôėþôýúðĒ (Ĕì÷íô 
÷ìíúüìþúüôċĕúô óôČðô þìĕ÷ô÷Ē, ýìüĀô îìėþ íìüúô þìĄāôý, ûìüðúāþô þìĄāôýĕúô ïìüúùíìĕú 
îì ס (.סìõüôýìøìüìùúö îì Č ÿøÿøìù סìõüôôøöúù ìýþ. 

Ìó ðôïìü þìüìĀ, ÿýÿ÷ô øÿìõċùöÿùôô ÿùýÿü ðìü þìüöôíô úí ùôó ìĕìøôċþô ĕì÷öÿùìùðì 
ðúüìð. ßýÿ÷ íúċð ýìĕñĕ îì, ì÷íìþþì, ðìýþüìý íúĄìð. 

ØìĆ÷ÿøúþ úôð íì āÿýÿýôċþô ïôðüúāôøôċîôô úíĕú, āúýì úíĕúô ðìüČĕú, ìĕìøôċþô 
Āìîėÿ÷úðì øÿĕôø ðúüìð. Ïôðüúāôøôċô úí íìüúô ĕì÷÷ô øìýúô÷ô ĉöú÷úïôċô øôùþìėìô ÚýôČô 
ØìüöìóĒ, íìĕüô Ìüì÷, þìĕôċô ìýúýĕúô öúüöìüðô óìøôùìô ô÷øôô ýúāþøúùô ôùĄúúþô 
ïôðüúþñāùôöĒ, øúùôþúüôùïô úïìùðìĄìîôô øÿĕôþ îìýñĆ ôýþôĀúðì øñĄìîìð. Þìüöôíô 
ÿùýÿüôô úíĕú ùôĄúùðôĕìùðìô (þìĔìýýÿøïìüô) ùì þìùĕú øÿĕôþô ïñú÷úïôñ, öô þìîìýýÿþô úù 
ýñ÷ìô úí øñïÿóìüìð, øñíúĄìð, íì÷öô ôùðôöìþúüô þìסõôüúþô þñāùúïñùĒ (ìùþüúûúïñùĒ) ðìü ôù 
øÿĕôþ íìîÿėĘĆúøìðì øìĕýÿí øñČíìùð. 

Þôíėô øìĆ÷ÿøúþô úíĄôùúýô ĄĘüìîĒ Î.Ì. äÿ÷þý [4] ìó ĕìĔøô ÿøÿøôô íúüôĄúþ ðìü 
ýìüúýìüôô ĕÿðÿðô öôĄîìü (ìùėìüôí 68 ø÷üð ø3/ýú÷) ðìü ċö ýú÷ 14,5 ø÷üð ø3 íÿāúü Ąÿðì, 
óôČðì ìó 31 ø÷üð.ø3 íì ðìüČ îì úíìùíúüĕú üñāþì, ùìóðôöôô 21 ø÷üð. ø3 íì ÿøėô Óìøôù üìĀþì, 
Ąìö÷ô úíĕúô óñüôóìøôùôüú øñïôüìð. Ûìý ìó úù, íúėôøúùðì 1,5 ø÷üð ø3 ðìü ùìøÿðô íìüĀĕúô 
íì÷ìùðöĘĕ, öô íìĆðìù íì ûôüċāĕú øÿíìððì÷ øñïìüðìùð, øìĕĀÿó øñøúùìð. 
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áÿýÿýôċþĕúñ, öô ðìüČĕúô ÞúĔôöôýþúùüú øôėðúüìù þìîýôĀ øñöÿùìð, ùôĄúùðôĕìùðìĕúô 
ïñúøñþüôċîĒ, ĀôóôöìîĒ îì öôøôČĒ øñíúĄìùð. Ìøì÷ìù, úðìþìù ăÿùôù ùôĄúùðôĕìùðìĕúô 
ĀôóôöìîĒ ôýþôĀúðì øñĄìîìùð: ðìüúóĒ L  (öø), āìüĔô úí Q (ø3/ý), íì÷ìùðôô ùôýíôô ĀìüúüñóĒ 
H  (ø), ùôĄñíôô ėôČýĒ i (öø/öø), øìýúĕìþô ĕìîóì F (öø2). Ôù øìĆ÷ÿøúþ ìĕìøôċþô öì÷ôðĒ îì 
øÿĕôø ðúĄþì, ôøöúùôċþ øñðôĕìð, öô ôýþôĀúðìô ìøì÷ôô āúýôċþĕúô ĀôóôöìîôĊ ïñúøñþüôô 
óìāôüìĕúô úíôüú íì üúĕ øúùðì Ąìîìð. 

Øìýì÷ìù, íìüúô íÿùČðô ÙÍÚ ðìüČ íúċð ùôĄúùðôĕìùðìĕúô íì÷ìùð îì öúĀôô Q îì i 
ðúĄþì íúĄìð. Ìóāÿðöÿùôô ċïúù øìîóñĆ íúĄìð, íì ùìóìüïôüôĀþùìô ðìüìĔìô 
ùôĄúùðôĕìùðìĕúô ĕìČþìù øÿĕôø ìýþ, óñüú ýÿöÿùìþ, þìĄöô÷ô āúĔìïĒ îì ĀìĆú÷ôċþô ôùýúù íñ 
óìāôüìĕúô úíĒ סìõüôôøöúù ìýþ. 

Úíìùíúüĕúô ÞúĔôöôýþúù ïìüăìùðñ þìĆüôāô ùìăìùðúù þÿ÷úùôô ĀìĆú÷ôċþ ðúĄþì 
íúĄìùð ĕìø, ìøøú ðìü ìøì÷ôĊ ýôČýìþô úíôô öôĄîìü ùìėĄô øÿĕôø øñíúóìùð. Úíìùíúüĕúô 
öôĄîìü ìýúýìù þìĆôùúþô ĉùñüïñþôöĒ îì ôüüôïìþýôúùĒ ðúüìùð. 

Ðìü ìõùô óìøúù ùôĄúùðôĕìùðìĕúô úíìùíúüĕúô ÞúĔôöôýþúù ðìü ùìþôĔìô ôýþôĀúðìô 
þÿ÷úùĒ þìסõôü ČĀþìììùð. ØÿþììýýôĀúùì ôù þìסõôüúþ íì øìùĀôìþô āúĔìïôðúüĒ ùñýþ. 

ØÿĄöô÷úþô ìýúýôô ôýþôĀúðìô úíìùíúüĕú ìó ïô÷ ûÿüĄìîôô úùĕú øñíúĄìð. Ôù 
ì÷ì÷āÿýÿý íìüúô øìùíìô ìýúýôô óìāôüìĕúô ïôðüúĉùñüïñþôöôô ÞúĔôöôýþúù ¬ ðìüČô ÎìāĄ, öô 
øôėðúüô ïô÷ÿ āúö ðìü úù þú íì 4000 ï/ø3 øñüìýìð, āúý ìýþ. Ðìü øìĔüúô ôù ðìüČ ċö ýô÷ýô÷ì 
ÙÍÚ ýúāþì Ąÿðììùð. Øÿýì÷÷ìø ìýþ, öô ðìü ôù ýô÷ýô÷ì ðìü ìõùô óìøúù ÙÍÚ-ô Ùúüìö 
úíìùíúüô ìó ĕìøì íú÷úĒ ðúĄþì, ïô÷סÿùĄìîĒ ðìü úù ûúČùĒ ðìü 26 ýú÷ô úāôü øÿùþìóìø ôðúøì 
ðúüìð. Ðìü óìøúùô ĄÿüìîĒ ýú÷ñ øìüúþôíñ ÙÍÚ-ô Ùúüìö ìó öúü íúóðúĄþì Ąÿðì, óñüô 
úíìùíúü ìó ïô÷ úóúð øñĄÿð. Ðìü úסúóô ýú÷ĕúô 90-ø íú ýìíìíô ïÿýìýþìùô Ýôýþñøìô 
øÿþìøìüöìóô íìüėôô ÚýôČô ØôČùì ôù ìøì÷ôČþô ûüúĀô÷ìöþôöĒ סìõüôôøöúù Ąÿð. Ìó ôù 
āúþôü, ýúāþøúùô ÙÍÚ-ô Üúסÿù ìĕìøôċþô øìāýÿý öìýí øñöÿùìð, óñüú úíìùíúüô úù ėúðôü ìýþ 
ûüúí÷ñøìô ïô÷סÿùĄìîôô úíìùíúüô Ùúüìöüú ĕì÷ ùìøúċð. 
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ʆ ʅɽʂʆʊʆʈʓʍ ɺɸɾʅʓʍ ʍɸʈɸʂɽʈʀʉʊʀʂɸʍ ʈɽʂ ʊɸɼɾʀʂʀʉʊɸʅɸ 

ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ, ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʢ 

ʊʘʜʞʠʢʠʩʪʘʥʘ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʢ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠʤʝʶʪ ʚʘʞʥʦʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʢ ʚʘʞʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ. 
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ABOUT SOME IMPORTANT CHARACTERISTICS OF RIVERS OF TAJIKISTAN  

The article examines some of the geometric, physical and chemical characteristics of the rivers of Tajikistan. It is 

revealed that these features of the rivers of Tajikistan are of great importance. In particular, the physical characteristics of the 

rivers are important for the development of hydropower. 
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ʋɼʂ 556 

ʅɽʂʆʊʆʈʓɽ ʕʂʆʃʆɻʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʕʅɽʈɻɽʊʀʏɽʉʂʆɻʆ ʆʉɺʆɽʅʀʗ 

ɺʆɼʅʓʍ ʈɽʉʋʈʉʆɺ ɺ ʉʃʆɾʅʓʍ ʀʅɾɽʅɽʈʅʆ-ɻɽʆʃʆɻʀʏɽʉʂʀʍ ʋʉʃʆɺʀʗʍ 

ɹɸʉʉɽʁʅɸ ʈɽʂʀ ɺɸʍʐ 

 

ɸʩʣʘʤʦʚ ɹ.ʈ., ʄʘʭʤʘʜʘʣʠʝʚ ʌ.ʅ., ʄʫʨʦʜʦʚ ɼʞ.ʉ., ʀʩʤʘʪʦʚ ʍ.ɹ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɺʘʭʰ ʩʦʟʜʘʥʳ ʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʩʨʝʜʥʠʝ ʠ ʢʨʫʧʥʳʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʟʝʤʣʷʥʦʛʦ ʪʠʧʘ, ʟʘʥʠʤʘʶʱʠʝ ʦʛʨʦʤʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ. 

ʅʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʟ-ʟʘ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʣʸʩʩʦʚʳʭ ʧʦʨʦʜ ʠ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʩʤʝʪʥʘʷ ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʥʞʝʥʝʨʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚʦʟʨʘʩʪʘʝʪ [1]. 

ʇʦ ʜʘʥʥʳʤ ʂʏʉ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʠʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ 

ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɺʘʭʰ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʫʩʪʦʥʘʩʝʣʝʥʥʳʭ ʨʝʛʠʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ, ʦʩʦʙʝʥʥʦ ʥʠʟʦʚʴʷ, 

ʙʘʩʩʝʡʥʘ. ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʨʝʯʥʳʭ ʩʠʩʪʝʤ ʙʘʩʩʝʡʥʘ ʨ. ɺʘʭʰ ʧʦʟʚʦʣʷʝʪ ʫʜʝʣʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʥʘʨʫʰʝʥʠʷʤ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ [2]: 

- ʥʘʨʫʰʝʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʝʤʝʣʴ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʨʦʰʝʥʠʷ, ʧʦʜʪʦʧʣʝʥʠʷ ʠ ʚʪʦʨʠʯʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʟʝʤʝʣʴ; 

- ʨʦʩʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʨʝʜʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʩʦʝʜʠʥʝʥʠʡ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ 

ʜʝʛʨʘʜʘʮʠʶ ʧʨʠʨʦʜʥʳʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ (ʘʛʨʦʭʠʤʠʯʝʩʢʦʝ ʥʘʨʫʰʝʥʠʝ); 

ɺ ʩʚʷʟʠ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʧʨʦʠʩʭʦʜʷʪ ʥʝʛʘʪʠʚʥʳʝ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʘʢʚʘʪʦʨʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱ. ʈʘʟʚʠʪʠʝ ʵʪʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ: 

- ʚ ʫʩʣʦʚʠʷʭ ʤʘʣʦʟʝʤʝʣʴʷ ʚ ʜʦʣʠʥʝ ʟʘʤʝʪʥʦ ʦʱʫʱʘʝʪʩʷ ʧʨʠʩʚʦʝʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ; 

- ʟʘʪʦʧʣʝʥʠʝ ʠ ʧʦʜʪʦʧʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ; 

- ʠʟʤʝʥʝʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʣʘʥʜʰʘʬʪʘ; 

- ʧʝʨʝʨʘʙʦʪʢʘ ʙʝʨʝʛʦʚ ʚʦʜʦʭʨʘʥʠʣʠʱ; 

- ʘʢʪʠʚʠʟʘʮʠʷ ʩʢʣʦʥʦʚʳʭ ʦʧʦʣʟʥʝʚʳʭ ʠ ʦʙʚʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʚʨʘʛʦʦʙʨʘʟʦʚʘʥʠʝ; 

- ʤʦʱʥʳʝ, ʰʠʨʦʢʦ ʨʘʟʚʠʪʳʝ ʧʦ ʙʦʨʪʘʤ ʨʝʢ ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʤʝʨʪʚʦʛʦ ʦʙʲʸʤʘ ʚʦʜʦʭʨʘʥʠʣʠʱ; 

- ʧʦʜʪʦʧʣʝʥʠʝ, ʰʠʨʦʢʦʝ ʧʦ ʤʘʩʰʪʘʙʫ, ʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦ ʧʨʦʷʚʣʝʥʠʶ; 

- ʠʟʤʝʥʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ (ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʚʝʪʣʝʥʠʷ); 

- ʠʟʤʝʥʝʥʠʝ ʣʦʢʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʫʚʝʣʠʯʝʥʠʝ ʚʣʘʞʥʦʩʪʠ, ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʠ 

ʪ.ʧ) [2,3]. 

ɸʢʪʠʚʠʟʘʮʠʷ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʠʥʞʝʥʝʨʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɺʘʭʰ, ʷʚʣʷʶʱʝʛʦ ʚ ʦʩʥʦʚʥʦʤ ʛʦʨʥʳʤ, ʥʝʩʝʪ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʥʘʥʦʩʦʚ, 

ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʥʪʝʥʩʠʚʥʦʤʫ ʟʘʠʣʝʥʠʶ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʦʙʲʝʤ ʢʦʪʦʨʳʭ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ 

ʨʘʩʪʝʪ ʫʛʨʦʞʘʶʱʠʤʠ ʪʝʤʧʘʤʠ.  

ʇʦ ʦʮʝʥʢʘʤ ʆɸʆ çɻʠʜʨʦʧʨʦʝʢʪè [3] çʟʘ 17 ʣʝʪ (ʪ.ʝ. ʟʘ 1972-1989 ʛʛ. - ʐ. ʌ. ɺʘʣʠʝʚ) 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʅʫʨʝʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʧʦʪʝʨʠ ʧʦʣʝʟʥʦʡ ʝʤʢʦʩʪʠ ʚ 4,6 ʤʣʨʜ. ʤ3 ʚʳʰʝ ʋʄʆ 

(857 ʤ) ʩʦʩʪʘʚʣʷʶʪ 0,09 ʤʣʨʜ. ʤ3, ʟʘ 29 ʣʝʪ ʵʢʩʧʣʫʘʪʘʮʠʠ (1972-2001 ʛʛ.- ʐ.ɺ.) - 0,452ʤʣʨʜ. ʤ3, ʢ 

2010 ʛ.ï0,631 ʤʣʨʜ. ʤ3 ʠʣʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 2%, 10% ʠ 14% ʦʪ ʦʙʲʝʤʘ ʧʦʣʝʟʥʦʡ ʝʤʢʦʩʪʠè. ʅʦ, ʧʦ 

ʜʘʥʥʳʤ ʵʪʦʛʦ ʞʝ ʦʪʯʝʪʘ, ʦʙʲʝʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩ 1994 ʧʦ 2001ʛʛ., ʪ.ʝ. ʟʘ 7 ʣʝʪ, ʦʩʪʘʣʩʷ 

ʥʝʠʟʤʝʥʥʳʤ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 7,965 ʠ 7,97 ʢʤ3) [2, 5].  
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ɸ. ɪʨʦʚ ʠʩʭʦʜʷ ʠʟ ʦʮʝʥʢʠ ʛʦʜʦʚʦʛʦ ʦʙʲʝʤʘ ʩʪʦʢʘ ʥʘʥʦʩʦʚ ʨ. ɺʘʭʰ ʚ 40 ʤʣʥ. ʪ. ʦʪʤʝʯʘʝʪ, ʯʪʦ 

çʝʩʣʠ ʧʨʦʝʢʪʥʳʡ ʦʙʲʝʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩʦʩʪʘʚʣʷʣ 10,5ʢʤ3, ʪʦ ʪʝʧʝʨʴ ʦʥ ʫʤʝʥʴʰʠʣʩʷ ʙʦʣʝʝ ʯʝʤ 

ʥʘ ʜʚʘ ʢʫʙʦʢʠʣʦʤʝʪʨʘè ʠ çʩʨʝʜʥʷʷ ʪʦʣʱʠʥʘ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʟʘ ʪʨʠ ʛʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʅʫʨʝʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩʦʩʪʘʚʠʣʘ 22 ʤ. ʚʤʝʩʪʦ 9 ʤ. ʧʦ ʧʨʦʝʢʪʫè. ɽʨʦʚ ɸ. ʚ ʟʘʢʣʶʯʝʥʠʝ 

ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ çʝʩʣʠ ʧʨʠʥʷʪʴ ʧʨʦʝʢʪʥʳʝ ʜʘʥʥʳʝ ʦ ʚʟʚʝʰʝʥʥʳʭ ʥʘʥʦʩʘʭ ʨ. ɺʘʭʰ (90 ʤʣʥ. ʪʦʥ 

ʠʣʠ 70 ʤʣʥ. ʤ3 ʚ ʛʦʜ), ʪʦ ʚ ʠʜʝʘʣʴʥʦʤ ʩʣʫʯʘʝ ʟʘʠʣʝʥʠʝʤ ʤʝʨʪʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘ 80-90 

ʣʝʪ, ʪ.ʝ. ʚ 2045-2055 ʛʦʜʳè [4]. ʊʘʢʠʝ ʩʫʞʜʝʥʠʷ ʙʳʣʠ ʦʮʝʥʝʥʳ ʢʘʢ ʥʝʦʙʦʩʥʦʚʘʥʥʳʝ, 

ʪʝʥʜʝʥʮʠʦʟʥʳʝ ʠ ʜʘʣʝʢʠʝ ʦʪ ʨʝʘʣʠʠ [5], ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʪʘʢʦʤ ʫʨʦʚʥʝ ʟʘʠʣʝʥʠʷ, ʚ ʤʝʞʝʥʠ, ʫ 

ʧʣʦʪʠʥʳ, ʥʘ ʋʄʆ ʙʳʣʦ ʙʳ ʚʠʜʥʦ ʜʥʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ɼʦ ʩʠʭ ʧʦʨ ʥʝʨʘʩʢʨʳʪ ʤʝʭʘʥʠʟʤ ʧʝʨʝʥʦʩʘ ʥʘʥʦʩʦʚ ʠ ʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʜʥʝ, ʥʝ 

ʩʤʦʜʝʣʠʨʦʚʘʥʳ ʨʝʘʣʴʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʬʨʘʢʮʠʡ ʧʦ ʚʝʨʪʠʢʘʣʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩ ʫʯʝʪʦʤ 

ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ, ʛʣʫʙʠʥʳ ʚʦʜʦʝʤʘ, ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ.  

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʭʦʪʷ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ-ʧʣʦʪʠʥ, ʚʦʜʦʭʨʘʥʠʣʠʱ ʊʘʜʞʠʢʠʩʪʘʥʘ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ ʧʦʩʚʷʱʝʥʥʦʤ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʵʪʦʡ ʧʨʦʙʣʝʤʝ ʦʩʪʘʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʝʷʩʥʦʩʪʠ. ʊʘʢ, ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʠʩʩʣʝʜʫʝʤʳʡ ʠ ʚʘʞʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱ - ʟʘʠʣʝʥʠʝ ʠʟʫʯʝʥ 

ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʥʘ ʧʨʠʤʝʨʝ ʂʘʡʨʘʢʢʫʤʩʢʦʛʦ ʠ ʅʫʨʝʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʝʛʦ ʥʘʙʣʶʜʝʥʠʷ ʠ ʠʟʫʯʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ ʥʘ ʧʨʠʤʝʨʝ ʅʫʨʝʢʩʢʦʡ, ɹʘʡʧʘʟʠʥʩʢʦʡ ɻʕʉ ʠ ʩʪʨʦʷʱʝʡʩʷ 

ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʧʦʢʘʟʘʣʠ ʘʢʪʠʚʥʦʝ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ. 

ʇʨʠ ʦʙʲʝʤʘʭ ʟʘʠʣʝʥʠʷ ʜʦ 1 ʢʤ3 ʠ ʙʦʣʝʝ ʚʝʩ ʧʦʯʚʦ-ʛʨʫʥʪʦʚ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴ ʥʘʛʨʫʟʢʠ ʚʤʝʩʪʝ 

ʩ ʚʦʜʦʝʤʦʤ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ, ʯʪʦ ʩʦʧʨʷʞʝʥʦ ʩ ʠʥʜʠʮʠʠʨʦʚʘʥʠʝʤ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʦʧʘʩʥʦʩʪʝʡ. 

ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʢʨʫʧʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʦʩʦʙʳʝ ʪʨʫʜʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʚ 

ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ, ʧʦʜ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ ʦʢʘʞʫʪʩʷ ʣʫʯʰʠʝ ʧʘʭʦʪʥʳʝ ʟʝʤʣʠ, ʧʦʡʤʝʥʥʳʝ ʣʫʛʘ, 

ʧʘʩʪʙʠʱʘ ʠ ʩʝʥʦʢʦʩʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʜʦʣʴ ʨʝʢʠ [1]. 

 

ʈʠʩ. 1. ʄʘʩʰʪʘʙʥʦʝ ʨʘʟʚʠʪʠʷ ʵʨʦʟʠʠ ʠ ʟʘʠʣʝʥʠʷ ʅʫʨʝʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

Fig. 1. Large-scale development of erosion and sedimentation of the Nurek reservoir 

 
 

ɿʘʪʦʧʣʝʥʠʝ ʟʝʤʝʣʴ ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦ ʠ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠ ʧʦʜʪʦʧʣʝʥʠʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʟʘʥʷʪʳʭ ʥʝ ʪʦʣʴʢʦ ʧʘʭʦʪʥʳʤʠ ʟʝʤʣʷʤʠ, 

ʥʦ ʠ ʚʦʟʚʝʜʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʩʘʤʦʛʦ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʨʝʟʢʦ ʫʭʫʜʰʘʶʪʩʷ ʫʩʣʦʚʠʷ 
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ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʪʨʝʙʫʶʱʠʝ ʧʦʣʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʣʠ ʢʘʧʠʪʘʣʴʥʦʛʦ 

ʨʝʤʦʥʪʘ.  

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʩʦʟʜʘʶʪ ʟʘʪʨʫʜʥʝʥʠʷ ʠ ʜʣʷ 

ʥʘʟʝʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ: ʦʥʠ ʧʝʨʝʨʝʟʘʶʪ ʧʫʪʠ ʩʦʦʙʱʝʥʠʷ ʤʝʞʜʫ ʩʝʣʝʥʠʷʤʠ ʠ ʧʦʣʷʤʠ. ʀʟ ʟʦʥʳ 

ʟʘʪʦʧʣʝʥʠʷ ʩʣʝʜʫʝʪ ʚʳʥʝʩʪʠ ʩʦʪʥʠ ʢʠʣʦʤʝʪʨʦʚ ʜʦʨʦʛ, ʘ ʜʣʷ ʛʦʨʥʳʭ ʫʩʣʦʚʠʡ ʵʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʪʘʢʞʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʜʝʩʷʪʢʦʚ ʢʨʫʧʥʳʭ, ʩʨʝʜʥʠʭ ʠ ʤʘʣʳʭ ʤʦʩʪʦʚ. 

ɺ ʟʦʥʘʭ ʟʘʪʦʧʣʝʥʠʷ ʩʪʨʦʷʱʠʭʩʷ ɻʕʉ ʥʘʭʦʜʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʩʝʣʝʥʠʷ, 

ʧʦʜʣʝʞʘʱʝʛʦ ʧʝʨʝʩʝʣʝʥʠʶ [1]. 

ɺ ʚʝʨʭʦʚʴʷʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʦʙʨʘʟʫʶʪʩʷ ʦʙʰʠʨʥʳʝ ʤʝʣʢʦʚʦʜʴʷ, ʢʦʪʦʨʳʝ ʧʨʠ ʩʨʘʙʦʪʢʝ 

ʨʘʙʦʯʝʡ ʧʨʠʟʤʳ ʝʞʝʛʦʜʥʦ ʚʳʩʳʭʘʶʪ, ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ - ʟʘʨʘʩʪʘʶʪ ʠ ʤʘʣʦ ʧʨʠʛʦʜʥʳ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʦ ʩʪʘʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʤʠʣʣʠʘʨʜʳ ʢʫʙʠʯʝʩʢʠʭ ʤʝʪʨʦʚ ʚʦʜʳ, ʥʘʢʦʧʣʝʥʥʳʝ ʚ 

ʚʩrʦʢʦʥʘʧʦʨʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ, ʚ ʩʣʫʯʘʝ ʧʦʚʨʝʞʜʝʥʠʷ ʧʣʦʪʠʥ, ʚ ʟʦʥʘʭ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʟʜʘʶʪ ʫʛʨʦʞʘʶʱʫʶ ʦʧʘʩʥʦʩʪʴ ʥʘʩʝʣʝʥʠʶ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʫʛʨʦʞʘʶʱʝʛʦ ʬʘʢʪʦʨʘ ʷʚʣʷʝʪʩʷ ʅʫʨʝʢʩʢʦʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʦʙʲʝʤ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ 10,7 ʢʤ3, ʠ ʈʦʛʫʥʩʢʦʝ - 13,2 ʢʤ3. 

ɺʩʝ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʝ ʠ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʦʙʲʝʢʪʳ ʩʘʤʦʛʦ ʨʘʟʣʠʯʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʚ ʟʦʥʝ ʧʦʜʪʦʧʣʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʚʝʨʝʥʳ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʷʭ.  

ʀʥʝʨʮʠʦʥʥʳʝ ʩʠʣʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʠ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʟʳʚʘʶʪ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʝ ʫʩʣʦʚʠʷ ʨʘʟʤʳʚʦʚ ʙʝʨʝʛʦʚ ʚʦʜʦʭʨʘʥʠʣʠʱ [1]. 

ɺ ʟʦʥʝ ʧʝʨʝʢʨʳʪʠʷ ʨʝʢʠ ɺʘʭʰ ʚ ʙʫʜʫʱʝʤ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʚʳʩʦʢʦʥʘʧʦʨʥʦʡ ʧʣʦʪʥʦʡ ʠ 

ʩʦʟʜʘʥʠʝ ʤʦʱʥʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʚ ʢʦʪʦʨʦʤ ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʪʚʝʨʜʳʡ ʩʪʦʢ, ʩʦʩʪʦʷʥʠʝ ʛʠʜʨʦʫʟʣʘ 

ʙʫʜʝʪ ʠʟʤʝʥʷʪʩʷ.  

ɺʦʟʚʝʜʝʥʠʝ ʥʘʩʳʧʥʦ-ʛʨʫʥʪʦʚʦʡ ʧʣʦʪʠʥʳ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʠʭ ʩʝʟʦʥʥʦʛʦ, 

ʛʦʜʦʚʦʛʦ ʠ ʤʥʦʛʦʣʝʪʥʝʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʚʚʠʜʫ ʙʳʩʪʨʦʛʦ ʟʘʠʣʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʷ ʤʝʨʪʚʦʛʦ 

ʦʙʲʝʤʘ. ʀ, ʝʩʣʠ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʪʦ ʫʤʝʥʴʰʠʪʩʷ ʠ 

ʚʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ.  

ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʫʟʣʦʚ ʚʦʟʥʠʢʘʶʪ ʦʛʨʦʤʥʳʝ ʦʙʲʝʤʳ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ. ʂʘʢ ʧʨʘʚʠʣʦ, ʤʘʪʝʨʠʘʣ ʢʘʨʴʝʨʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʧʣʦʪʠʥ. ʇʨʠ ʵʪʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠʩʚʦʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ, ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʠʩʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʪʘʢʠʭ, ʢʘʢ ʘʢʪʠʚʠʟʘʮʠʷ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʙʚʘʣʴʥʦ-

ʦʧʦʣʟʥʝʚʳʭ ʩʤʝʱʝʥʠʡ ʠ ʪ.ʧ. 

ɺ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʘʣʳʭ ɻʕʉ ʷʚʣʷʝʪʩʷ 

ʧʨʠʝʤʣʝʤʳʤ. ɺ ʥʝʜʘʣʝʢʦʤ ʧʨʦʰʣʦʤ ʤʘʣʳʝ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʩʪʨʦʠʣʠʩʴ ʧʦʚʩʝʤʝʩʪʥʦ ʠ 

ʦʙʝʩʧʝʯʠʚʘʣʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʚʳʩʦʢʦʛʦʨʥʳʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʠ ʪ.ʧ. 

ɺ ʚʳʩʦʢʦʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʤʘʣʳʝ ɻʕʉ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʧʦʩʝʣʢʠʠ 

ʥʘʩʝʣʝʥʳʝ ʧʫʥʢʪʳ. ʇʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦ 

ʧʣʦʱʘʜʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʢʦʪʦʨʳʝ ʥʝ ʟʘʪʦʧʣʷʶʪ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʚ ʛʦʨʘʭ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ 

ʚʳʩʦʪʦʡ ʧʣʦʪʠʥʳ.  

ʄʘʣʳʝ ɻʕʉ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʠʟʙʘʚʷʪ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʞʠʛʘʥʠʷ ʤʥʦʛʠʭ ʪʳʩʷʯ ʪʦʥʥ ʫʛʣʷ 

ʠ ʛʦʨʶʯʝ-ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʅʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʦʢʘʟʳʚʘʝʪ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ɺʘʭʰʩʢʦʡ ʜʦʣʠʥʳ. 

ɺʦ ʚʩʝʭ ʧʫʥʢʪʘʭ ʨʝʢʠ ɺʘʭʰ ʦʪʤʝʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʦʦʨʛʘʥʠʯʝʩʢʠʭ 

ʧʝʩʪʠʮʠʜʦʚ. 

ɺʳʰʝʫʢʘʟʘʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʥʘ ʬʦʥʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʦʨʦʩʠʪʝʣʴʥʳʤʠ ʠ 

ʜʨʝʥʘʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʚʦʟʨʘʩʪʘʥʠʝ ʤʘʩʰʪʘʙʦʚ ʵʨʦʟʠʠ, ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʩʝʟʦʥʥʳʭ ʩʝʣʝʚʳʭ ʷʚʣʝʥʠʡ 

ʝʱʝ ʩʠʣʴʥʝʝ ʫʩʫʛʫʙʣʷʶʪ ʩʦʩʪʦʷʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʷʚʣʷʷʩʴ ʤʦʱʥʳʤ ʬʘʢʪʦʨʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ 

ʩʨʝʜʫ, ʧʨʠʚʦʜʠʪ ʢ ʩʝʨʴʝʟʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ: ʠʟʤʝʥʝʥʠʶ ʚʦʜʥʦʛʦ 
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ʙʘʣʘʥʩʘ ʚ ʨʘʡʦʥʝ, ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʨʝʞʠʤʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ, ʘʢʪʠʚʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ [3]. 

ʊʘʢ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘʣʠʚʥʦʛʦ ʪʠʧʘ ʉʝʣʴʙʫʨʩʢʦʝ, ʄʫʤʠʥʘʙʘʜʩʢʦʝ ʚ ʮʝʣʦʤ ʦʙʣʘʜʘʶʪ 

ʥʝʦʙʭʦʜʠʤʳʤ ʟʘʧʘʩʦʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʠ ʫʩʣʦʚʠʠ ʚʝʜʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʬʫʥʢʮʠʠ. ʅʝʛʘʪʠʚʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʜʣʷ ʥʠʭ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʥʘʨʫʰʝʥʠʝ 

ʨʝʞʠʤʘ ʥʘʧʦʣʥʝʥʠʷ, ʧʦʜʤʳʚʳ ʦʪʢʦʩʦʚ, ʯʘʩʪʠʯʥʳʝ ʧʨʦʚʘʣʳ ʛʨʫʥʪʘ. 

ɺʳʩʦʪʥʳʝ ʧʣʦʪʠʥʳ ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʠʭ, ʠʟ-ʟʘ ʢʨʫʧʥʦʩʪʠ ʨʘʟʤʝʨʦʚ ʦʪʯʫʞʜʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, 

ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʫʛʨʦʟʳ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ, ʪʘʢ ʢʘʢ ʤʦʛʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʨʦʟʠʠ ʙʝʨʝʛʦʚ, ʧʝʨʝʨʘʙʦʪʢʝ ʙʝʨʝʛʦʚ, ʧʦʜʥʷʪʠʶ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ɼʝʩʪʨʫʢʪʠʚʥʳʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ ʚʳʨʘʞʘʶʪʩʷ ʝʱʝ ʚ ʟʘʩʦʨʝʥʠʠ ʠʭ ʧʨʦʤʳʰʣʝʥʥʳʤʠ, ʙʳʪʦʚʳʤʠ ʠ ʜʨ. ʦʪʭʦʜʘʤʠ, 

ʠʩʯʝʟʥʦʚʝʥʠʠ ʤʘʣʳʭ ʨʝʢ, ʫʭʫʜʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʚʦʜ, ʥʘʨʫʰʝʥʠʠ ʩʧʦʩʦʙʥʦʩʪʠ ʚʦʜʳ ʢ 

ʩʘʤʦʦʯʠʱʝʥʠʶ [3]. 

ɺʦʟʜʝʡʩʪʚʠʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ, ʧʦ ʩʫʪʠ, ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʥʘʯʘʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʠ ɻʕʉ 

ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺʦʟʜʝʡʩʪʚʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʩʦʦʨʫʞʝʥʠʡ ʥʘ 

ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ ʚʳʨʘʞʘʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʷʭ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʦʩʠʩʪʝʤʳ: 

ʘ) ʧʦʜʟʝʤʥʳʝ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ; ʙ) ʧʦʯʚʦ-ʛʨʫʥʪʳ; ʚ) ʨʘʩʪʠʪʝʣʴʥʳʡ ʠ ʞʠʚʦʪʥʳʡ ʤʠʨ. 
 

ʈʠʩ. 2. ɿʘʪʦʧʣʝʥʠʝ ʠ ʧʦʪʦʧʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʅʫʨʝʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

Fig. 2. The flooding and drowning of the territories of the Nure reservoir 

 
 

ʆʩʥʦʚʥʦʝ ʤʘʩʰʪʘʙʥʦʝ ʧʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʥʘ 

ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʠ ʧʦʯʚʦ-ʛʨʫʥʪʳ.  

ɺʦʟʜʝʡʩʪʚʠʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʛʠʜʨʦʩʬʝʨʳ ʚʳʨʘʞʘʝʪʩʷ ʚ 

ʠʟʤʝʥʝʥʠʠ ʫʩʣʦʚʠʡ ʧʠʪʘʥʠʷ, ʜʚʠʞʝʥʠʷ ʠ ʨʘʟʛʨʫʟʢʠ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, ʫʩʣʦʚʠʡ ʠʭ 

ʚʟʘʠʤʦʩʚʷʟʠ, ʢʘʯʝʩʪʚʘ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ. ʕʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʟʳʚʘʝʪ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʚʦʜ ʧʨʠʚʦʜʠʪ ʢ ʫʛʨʦʟʘʤ ʚʦʜʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʯʪʦ ʥʘʨʫʰʘʝʪ ʩʦʭʨʘʥʥʦʩʪʴ ʟʝʤʣʝʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʪʘʢʠʭ, ʢʘʢ ʪʫʥʥʝʣʠ ʠ 

ʛʣʫʙʦʢʠʝ ʬʫʥʜʘʤʝʥʪʳ- ʢʦʤʧʦʥʝʥʪʳ ʩʦʦʨʫʞʝʥʠʡ. ʂ ʚʦʟʜʝʡʩʪʚʠʶ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ 

ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʛʠʜʨʦʩʬʝʨʳ ʦʪʥʦʩʷʪʩʷ ʦʧʘʩʥʦʩʪʠ, ʚʳʟʚʘʥʥʳʝ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ, ʧʨʦʩʘʜʦʯʥʳʝ, ʢʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʳʝ, ʦʧʦʣʟʥʝʚʳʝ ʠ ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʧʨʦʮʝʩʩʳ. 
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ɺʣʠʷʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ 

ʩʨʝʜʫ ʷʨʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʠ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʫʥʥʝʣʝʡ ï ʚʘʞʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʩʧʣʦʰʥʦʩʪʠ 

ʨʘʟʜʝʣʷʶʱʠʭ ʚʦʜʦʫʧʦʨʥʳʭ ʤʘʩʩʠʚʦʚ (ʛʦʨʠʟʦʥʪʦʚ). ʊʘʢʦʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʧʨʠʤʝʨʝ ʈʦʛʫʥʩʢʦʡ 

ɻʕʉ, ʛʜʝ ʚ ʭʦʜʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʫʥʥʝʣʝʡ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘʨʫʰʝʥʠʝ ʩʧʣʦʰʥʦʩʪʠ ʩʣʘʙʦʧʨʦʥʠʮʘʝʤʳʭ 

ʤʝʣʦʚʳʭ ʩʣʦʝʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʚʦʜʦʫʧʦʨʥʦʤ ʤʝʞʜʫ ʚʦʜʦʥʦʩʥʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ 

ʨʘʟʣʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʕʪʦ ʚʳʟʚʘʣʦ ʠʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʡ ʥʘʧʦʨʦʚ ʚ ʵʪʠʭ ʛʦʨʠʟʦʥʪʘʭ. 

ɺʦʟʜʝʡʩʪʚʠʝ ɻʕʉ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ ʦʩʦʙʦ ʟʘʤʝʪʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ. ʅʝʛʘʪʠʚʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʨʝʢ, ʩʘʝʚ, ʚʦʜʦʭʨʘʥʠʣʠʱ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʪʨʫʙʦʧʨʦʚʦʜʳ, ʢʦʣʣʝʢʪʦʨʳ ʠ ʜʨʫʛʠʝ 

ʧʦʜʟʝʤʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. ʀʟʤʝʥʝʥʠʶ ʧʦʜʚʝʨʛʘʶʪʩʷ ʫʩʣʦʚʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ 

ʩ ʧʦʜʟʝʤʥʳʤʠ ʵʨʦʟʠʠ ʠ ʘʢʢʫʤʫʣʷʮʠʠ, ʩʦʦʨʫʞʝʥʠʝ ʜʨʝʥʘʞʝʡ, ʧʦʜʧʦʨʥʳʭ ʩʪʝʥʦʢ [2]. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʩʘʜʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʚ ʨʘʡʦʥʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʚʥʦʤʝʨʥʦ ʠ ʥʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʩʦʦʨʫʞʝʥʠʡ. ʅʦ ʧʨʠ ʛʣʫʙʦʢʠʭ ʧʦʥʠʞʝʥʠʷʭ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʩʘʜʢʠ ʤʦʛʫʪ 

ʙʳʪʴ ʟʘʤʝʪʥʳʤʠ ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʤʝʪʦʤ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ. ʆʩʘʜʢʠ ʧʨʦʷʚʣʷʶʪʩʷ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʦʜʦʧʦʥʠʞʝʥʠʷ ʠʣʠ ʚʦʜʦʦʪʣʠʚʘ ʩ 

ʙʦʣʴʰʠʤ ʜʝʙʠʪʦʤ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘʨʫʰʘʝʪʩʷ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʢʣʦʥʦʚ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʪʳʣʦʚʦʡ ʯʘʩʪʠ ʪʝʨʨʘʩ ʤʦʛʫʪ 

ʙʳʪʴ ʛʝʥʝʨʠʨʦʚʘʥʳ ʦʧʘʩʥʳʝ ʩʢʣʦʥʦʚʦ-ʦʧʦʣʟʥʝʚʳʝ ʷʚʣʝʥʠʷ. ʄʘʩʰʪʘʙ ʠ ʩʪʝʧʝʥʴ ʠʭ ʦʧʘʩʥʦʩʪʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʫʯʘʩʪʢʘ ʩʦʦʨʫʞʝʥʠʡ. 

ɺʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚʣʠʷʥʠʷ ʧʨʦʮʝʩʩʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ, ʠʭ ʤʘʩʰʪʘʙ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʦʛʫʪ ʙʳʪʴ 

ʦʮʝʥʝʥʳ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ ʧʨʦʚʝʜʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʳʷʚʣʝʥʠʶ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʬʦʨʤʠʨʫʶʱʠʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʠʭ ʚʣʠʷʥʠʷ, ʧʦ ʦʮʝʥʢʝ ʠʭ ʤʘʩʰʪʘʙʦʚ, 

ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨ ʧʦ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ. 

ɺ ʮʝʣʷʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʧʘʩʥʳʭ ʠʣʠ ʜʘʞʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʠ ʫʩʪʫʧʦʚ (ʛʝʦʣʦʛʦ-ʤʘʨʢʰʝʡʜʝʨʩʢʠʡ ʢʦʥʪʨʦʣʴ, ʚʠʟʫʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ) 

ʧʨʦʚʝʜʝʥʠʝ ʚʠʟʫʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ ʦʪʢʦʩʦʚ ʜʣʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʯʠʥ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʫʩʪʫʧʦʚ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ, ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ ʥʘʣʠʯʠʷ ʚʳʭʦʜʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ.  

ɺʳʰʝ ʠʟʣʦʞʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʇʨʠ ʤʝʣʠʦʨʘʪʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʯʥʳʭ ʩʠʩʪʝʤ ʙʘʩʩʝʡʥʘ ʨ. ɺʘʭʰ, 

ʦʩʦʙʝʥʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʧʨʦʠʩʭʦʜʠʪ ʤʘʩʰʪʘʙʥʦʝ ʠ ʠʥʪʝʥʩʠʚʥʦʝ ʥʘʨʫʰʝʥʠʝ ʠʭ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

2. ʀʟʤʝʥʝʥʠʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʳʨʘʞʘʝʪʩʷ ʚ ʥʘʨʫʰʝʥʠʠ 

ʛʠʜʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ (ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʛʠʜʨʦʭʠʤʠʠ ʠ ʛʠʜʨʦʬʠʟʠʢʠʚʦʜ), ʨʝʞʠʤʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʧʦʷʚʣʝʥʠʠ ʥʦʚʳʭ ʚʦʜʦʥʦʩʥʳʭ ʤʘʩʩʠʚʦʚ, ʫʚʝʣʠʯʝʥʠʠ 

ʚʣʘʞʥʦʩʪʠ ʘʢʚʘʪʦʨʠʠ, ʜʝʛʨʘʜʘʮʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ 

ʥʦʚʳʭ ʪʠʧʦʚ ʧʦʯʚʦ-ʛʨʫʥʪʦʚ. 

3. ʉʦʚʨʝʤʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʯʥʳʭʩʠʩʪʝʤ 

(ʩʪʦʢ+ʚʦʜʦʭʨʘʥʠʣʠʱʝ) ʠ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʨʝʘʣʴʥʦ ʫʛʨʦʞʘʶʪ ʜʚʘ ʬʘʢʪʦʨʘ: ʟʘʠʣʝʥʠʝ ʠ 

ʧʦʚʳʰʝʥʠʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜ. 

4. ɼʣʷ ʨʝʘʙʠʣʠʪʘʮʠʠ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʠ ʥʘʨʫʰʝʥʥʳʭ ʨʝʯʥʳʭ ʩʠʩʪʝʤ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʜʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʧʦ ʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʧʦʜʜʝʨʞʢʝ ʫʩʪʦʡʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 
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ʅɽʂʆʊʆʈʓɽ ʕʂʆʃʆɻʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʕʅɽʈɻɽʊʀʏɽʉʂʆɻʆ ʆʉɺʆɽʅʀʗ ɺʆɼʅʓʍ ʈɽʉʋʈʉʆɺ 

ɺ ʉʃʆɾʅʓʍ ʀʅɾɽʅɽʈʅʆ-ɻɽʆʃʆɻʀʏɽʉʂʀʍ ʋʉʃʆɺʀʗʍ ɹɸʉʉɽʁʅɸ ʈɽʂʀ ɺɸʍʐ 

ɺʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚʣʠʷʥʠʷ ʧʨʦʮʝʩʩʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ 

ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ, ʠʭ ʤʘʩʰʪʘʙ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʦʛʫʪ ʙʳʪʴ ʦʮʝʥʝʥʳ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʵʪʦʤʫ, ʧʨʦʚʝʜʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʳʷʚʣʝʥʠʶ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ 

ʚʣʠʷʶʱʠʭ ʥʘ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʝ, ʦʮʝʥʢʝ ʠʭ ʤʘʩʰʪʘʙʦʚ, ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨ ʧʦ ʠʭ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʩʯʠʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʠʤʘʪ, ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ ʩʦʦʨʫʞʝʥʠʝ, ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʪʝʨʨʠʪʦʨʠʷ, ʟʘʪʦʧʣʝʥʠʝ, 

ʧʦʜʪʦʧʣʝʥʠʝ, ʣʘʥʜʰʘʬʪ, ʧʝʨʝʨʘʙʦʪʢʘ ʙʝʨʝʛʦʚ, ʦʧʦʣʟʥʠ, ʦʙʚʘʣʳ. 

 

SOME ENVIRONMENTAL ASPECTS OF ENERGY DEVELOPMENT OF WATER RESOURCES IN 

COMPLEX ENGINEERING AND GEOLOGICAL CONDITIONS OF THE VAKHSH RIVER BASIN  

Possible consequences of impact of processes of construction and operation of hydraulic engineering constructions 

on the geological environment, their scale and intensity can be estimated by carrying out complex researches. In this regard 

carrying out specialized researches on identification of major factors of the forming engineering-geological processes, their 

influences is represented relevant, to assessment of their scales, consequences and development of measures for their 

prevention. 

Key words: climate, hydraulic engineering construction, reservoir, territory, flooding, flooding, landscape, processing 

of coast, landslides, collapses. 
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ʋɼʂ 530.348 

ʄɽʊʆɼʀʂɸ ʇʆʉʊʈʆɽʅʀʗ ʂɸʈʊʓ ʄɸʂʉʀʄɸʃʔʅʆʁ ʄɸʂʈʆʉɽʁʉʄʀʏɽʉʂʆʁ 

ʉʆʊʈʗʉɸɽʄʆʉʊʀ ɼʃʗ ʆʇʈɽɼɽʃɪʅʅʆʁ ʊɽʈʈʀʊʆʈʀʀ 

 

ʐʚʘʨʮ ɸ.ɺ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ ʈʊ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʡ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʩʣʦʞʥʦʡ 

ʥʘʫʯʥʦʡ ʟʘʜʘʯʝʡ. ʆʜʥʦʡ ʠʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʮʝʥʦʢ ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʘʷ ʚʝʣʠʯʠʥʘ ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʘʷ 

ʩʦʪʨʷʩʘʝʤʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦ ʦʜʥʦʡ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʰʢʘʣ. 

ɺ ʨʘʙʦʪʝ [1] ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʷʜ ʤʝʪʦʜʠʢ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʘʩʩʯʠʪʳʚʘʪʴ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʫʶ 

ʩʦʪʨʷʩʘʝʤʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ. ʆʜʥʘʢʦ ʧʨʝʜʣʘʛʘʝʤʳʝ ʤʝʪʦʜʳ ʚʝʩʴʤʘ ʪʨʫʜʦʸʤʢʠ ʠ ʪʨʝʙʫʶʪ ʙʦʣʴʰʦʛʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʝʪʦʜʠʢʘ ʙʦʣʝʝ ʧʨʦʩʪʘ ʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʬʘʢʪʠʯʝʩʢʦʤ 

ʤʘʪʝʨʠʘʣʝ (ʢʘʨʪʳ ʠʟʦʩʝʡʩʪ). 

ʆʩʥʦʚʥʦʡ ʠʜʝʝʡ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʷʚʣʷʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʦʩʨʝʜʥʸʥʥʦʡ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ ʚʝʣʠʯʠʥʳ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʩʦʪʨʷʩʘʝʤʦʩʪʠ. 

ʀʩʭʦʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩʣʫʞʘʪ ʢʘʨʪʳ ʠʟʦʩʝʡʩʪ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʪʝʨʨʠʪʦʨʠʶ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʄʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʳ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʩʦʪʨʷʩʘʝʤʦʩʪʠ ʜʣʷ 

ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: 

1 - ʚʳʙʠʨʘʝʪʩʷ ʧʣʦʱʘʜʴ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʢʦʥʪʫʨ ʪʝʨʨʠʪʦʨʠʠ);  

2 - ʚʩʷ ʠʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʱʘʜʠ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʢʚʘʜʨʘʪʳ ʩʦ 

ʩʪʦʨʦʥʦʡ 0.5, 1 ʠʣʠ 2 ʢʤ; 

3 - ʚ ʮʝʥʪʨʝ ʢʘʞʜʦʛʦ ʢʚʘʜʨʘʪʘ ʚʳʜʝʣʷʝʪʩʷ ʪʦʯʢʘ, ʢ ʢʦʪʦʨʦʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ñʧʨʠʚʷʟʳʚʘʝʪʩʷò 

ʚʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʤʘʢʩʠʤʘʣʴʥʳʡ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʡ ʙʘʣʣ ʟʝʤʣʝʪʨʷʩʝʥʠʷ); 

4 - ʥʘ ʪʫ ʞʝ ʢʘʨʪʫ ʥʘʥʦʩʷʪʩʷ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ (ʠʟʦʩʝʡʩʪʳ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ); 

5 - ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ ʚ ʮʝʥʪʨʝ ʢʚʘʜʨʘʪʘ ʚʳʙʠʨʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʙʘʣʣʘ, 

ʦʧʨʝʜʝʣʸʥʥʦʝ ʧʦ ʠʟʦʩʝʡʩʪʘʤ, ʦʭʚʘʪʳʚʘʶʱʠʤ ʜʘʥʥʳʡ ʢʚʘʜʨʘʪ; 

6 - ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʤʝʪʦʜʦʤ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʩʪʨʦʠʪʩʷ ʢʘʨʪʘ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʩʦʪʨʷʩʘʝʤʦʩʪʠ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʚʳʜʝʣʷʶʪʩʷ ʟʦʥʳ 

ʨʘʟʣʠʯʥʦʡ ʩʦʪʨʷʩʘʝʤʦʩʪʠ.  

ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʪʦʯʥʦʩʪʴ ʠ ʥʘʜʸʞʥʦʩʪʴ ʢʘʨʪʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʫʜʫʪ ʟʘʚʠʩʪʴ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʢʘʨʪ ʠʟʦʩʝʡʩʪ).  

ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʳ ʞʝʣʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ɻʀʉ 

ʪʝʭʥʦʣʦʛʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʪʝʨʨʠʪʦʨʠʶ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ɺʘʭʰ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʨʘʡʦʥ ʦʭʚʘʪʳʚʘʝʪ ʧʣʦʱʘʜʴ ʦʪ ʧʣʦʪʠʥʳ ɻʦʣʦʚʥʦʡ ɻʕʉ ʥʘ ʶʛʝ ʠ ʜʦ ʦʢʦʥʯʘʥʠʷ 

ʟʦʥʳ ʟʘʪʦʧʣʝʥʠʷ ʈʦʛʫʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʩʝʚʝʨʝ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʳ ʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ 

ʚʦʩʝʤʴ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. ʇʦ ʜʦʣʠʥʝ ʨ.ɺʘʭʰ ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʨʘʚʥʦ 118 ʢʤ, ʘ ʧʣʦʱʘʜʴ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 5531 ʢʤ2. ɺ ʦʨʦʛʨʘʬʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʠʣʴʥʦ ʠʟʨʝʟʘʥʘ. ʉ ʩʝʚʝʨʘ ʧʣʦʱʘʜʴ ʦʛʨʘʥʠʯʠʚʘʝʪ ɿʝʨʘʚʰʘʥʩʢʠʡ ʭʨʝʙʝʪ, ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ- 

ɻʠʩʩʘʨʩʢʠʡ. ʅʘ ʟʘʧʘʜʝ ʛʨʘʥʠʮʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʭʦʜʠʪ ʧʦ ʂʘʨʘʪʝʛʠʥʩʢʦʤʫ ʭʨʝʙʪʫ, ʚʦʜʦʨʘʟʜʝʣʘʤ 

ʉʫʨʭ ʠ ʂʘʨʘʪʘʫ. ʉ ʚʦʩʪʦʢʘ - ʭʨʝʙʪʳ: ɺʘʭʰʩʢʠʡ, ʉʠʧʦʢʪʘʫ, ʉʘʨʩʘʨʷʢ ʠ ʊʘʙʘʢʯʠ. ʅʘʠʙʦʣʴʰʠʝ 

ʚʳʩʦʪʥʳʝ ʦʪʤʝʪʢʠ (5170 ʤ) ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʘ ʩʝʚʝʨʝ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ɿʝʨʘʚʰʘʥʩʢʦʤ ʭʨʝʙʪʝ.  

ʅʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ 1895 ʧʦ 2012 ʛʦʜʳ ʦʱʫʱʘʣʠʩʴ 46 ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʪ 3 ʜʦ 9 ʙʘʣʣʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 [2-5]. 
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ʊʘʙʣʠʮʘ 1. 

Table 1. 

 

 
ˉ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ɼʘʪʘ 

 

ʂʦʦʨʜʠʥʘʪʳ  

 
H, 
ʢʤ 

 

 
ʄ 

ɹʘʣʣ ʚ 

ʵʧʠ-

ʮʝʥʪʨʝ 

ʄʘʢʩʠʤʘʣʴʥ

ʳʡ ʙʘʣʣ ʚ 

ʨʘʡʦʥʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 

 
űÜ 

 
ɚÜ 

1 ʂʘʨʘʪʝʛʠʥʩʢʦʝ 13.11.1895 38.98 70.41 5 5.1 9 3 
2 ʂʘʨʘʪʘʛʩʢʦʝ 21.10.1907 38.70 68.10 24 7.4 9 6 
3 ʏʫʷʥʯʠʥʩʢʦʝ 27.10.1907 36.80 68.40 24 6.2 7 5 
4 ɼʘʨʘʠʟʙʦʨʠʢʩʢʦʝ 13.09.1930 38.56 69.41 1 2.5 7 5 
5 ʌʘʡʟʘʙʘʜʩʢʦʝ 22.09.1930 38.53 69.45 5 5.7 8 6 
6 ɸʨʛʘʥʢʫʣʴʩʢʦʝ 31.08.1934 38.90 70.90 8 6.5 8-9 4 
7 ʉʫʣʶʢʪʠʥʩʢʦʝ 18.11.1934 39.60 69.60 30 5.8 6-7 6 
8 ɸʨʛʘʥʢʫʣʴʩʢʦʝ 08.10.1935 38.80 70.80 8 6.1 8-9 5 
9 ʂʘʣʴʬʠʩʘʚʘʜʩʢʦʝ 07.12.1935 38.18 69.05 3 3.9 7 7 
10 ʂʘʨʘʪʝʛʠʥʩʢʦʝ 30.05.1939 38.98 70.45 6 5.8 8-9 6 
11 ɼʝʠʰʠʥʩʢʦʝ 12.11.1939 38.52 69.50 2.5 4.2 7 7 
12 ɻʘʨʤʩʢʦʝ 20.04.1941 39.2 70.50 4-16 6.4 9 9 
13 ʌʘʡʟʘʙʘʜʩʢʦʝ 11.01.1943 38.62 69.30 10 6.0 8-9 6-7 
14 ʂʘʬʜʦʥʩʢʦʝ 12.01.1943 38.47 69.26 5 5.5 8-9 7-8 
15 ɼʝʠʰʠʥʩʢʦʝ 12.01.1943 38.53 69.51 1.5-4 4.7 8-9 7 
16 ʂʘʬʜʦʥʩʢʦʝ 24.05.1945 38.46 69.35 2 3.3 7 4-5 
17 ɻʘʰʠʦʥʩʢʦʝ 12.01.1947 38.60 64.65 1.5 3.2 7 7 
18 ʗʩʤʘʥʩʢʦʝ 08.07.1949 39.20 70.80 18 5.6 6 5 
19 ʍʘʠʪʩʢʦʝ 10.08.1949 39.20 70.80 16-20 7.4 9 8 
20 ʊʘʛʠʢʘʤʘʨʩʢʦʝ 19.03.1955 38.72 69.78 5-10 4.5 6 6 
21 ʐʫʨʦʙʩʢʦʝ 21.08.1955 38.58 69.65 10 4.9 6-7 6-7 
22 ʅʫʨʝʢʩʢʦʝ 22.09.1956 38.45 69.30 5-10 5.3 7 6-7 
23 ʅʫʨʝʢʩʢʦʝ 28.01.1957 39.45 69.30 6 4.5 6-7 6 
24 ɹʘʡʧʘʟʠʥʩʢʦʝ 05.01.1966 38.25 69.22 2-3 4.5 7 7 
25 ʂʫʣʷʙʩʢʦʝ 21.05.1969 38.08 69.76 8 4.4 6-7 3-4 
26 ʗʚʘʥʩʢʦʝ 27.05.1971 38.11 69.08 10 4.7 6 5-6 
27 ʆʙʠʛʘʨʤʩʢʦʝ 01.10.1971 38.75 69.78 5-10 4.8 6 6 
28 ʃʝʥʠʥʘʙʘʜʩʢʦʝ 17.03.1972 40.28 69.65 20 5.0 6-7 4 
29 ʂʘʥʛʫʨʪʩʢʦʝ 30.05.1972 38.38 69.63 10 4.8 6 4-5 
30 ʂʫʣʷʙʩʢʦʝ 02.04.1973 37.71 69.83 16 5.1 6-7 3-4 
31 ɻʘʟʦʨʯʘʰʤʠʥʩʢʦʝ 03.09.1976 38.97 70.60 5 5.3 6-7 3 
32 ɸʣʤʘʙʫʣʘʢʩʢʦʝ 08.03.1977 38.03 69.47 2 4.5 7 5 
33 ɻʘʟʦʨʯʘʰʤʠʥʩʢʦʝ 26.02.1983 38.94 70.51 6 5.5 7 3 
34 ɼʞʠʨʛʘʪʘʣʴʩʢʦʝ 26.10.1984 39.25 71.26 15 5.9 7-8 4-5 
35 ʂʘʡʨʘʢʢʫʤʩʢʦʝ 13.10.1985 40.3 69.8 10-15 6.0 8 3-4 
36 ɻʘʨʤʩʢʦʝ 23.02.1987 38.97 70.58 7.5 4.7 6 4 
37 ʀʰʪʠʦʥʩʢʦʝ 21.12.1987 38.86 70.77 7 5.1 6 3-4 
38 ɻʠʩʩʘʨʩʢʦʝ 22.01.1989 38.49 68.67 5-7 5.5 7-8 3-4 
39 ʈʦʛʫʥʩʢʦʝ 15.06.1995 38.70 69.80 5 5.5 6-7 6-7 
40 ʂʫʣʠ-ʉʫʬʠʸʥʩʢʦʝ 03.09.1998 38.75 69.46 7-10 4.5 6 6 
41 ʊʘʣʭʘʢʯʘʰʤʠʥʩʢʦʝ 09.01.2002 38.75 69.87 5 5.0 6-7 6-7 
42 ɹʘʣʴʜʞʫʚʘʥʩʢʦʝ 26.09.2005 38.62 69.79 7-10 5,3 7 5-6 
43 ɻʘʨʤʩʢʦʝ 22.07.2007 39.10 70.50 5-10 5.2 6 6 
44 ʐʫʨʦʙʩʢʦʝ 03.08.2010 38.52 69.57 10 5.0 6 6 
45 ʉʘʨʠʭʦʩʦʨʩʢʦʝ 15.11.2010 38.50 69.70 10 4.9 5-6 5 
46 ʊʘʚʠʣʴʜʘʨʠʥʩʢʦʝ 13.05.2012 38.65 70.42 10 5.7 6-7 5-6 
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ʇʦʩʪʨʦʝʥʠʝ ʢʘʨʪʳ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʩʦʪʨʷʩʘʝʤʦʩʪʠ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʜʚʘ ʵʪʘʧʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʥʠʞʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʦʧʝʨʘʮʠʠ 

ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ArcGIS*9. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʢʘʨʪʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʩʦʪʨʷʩʘʝʤʦʩʪʠ 

ʪʦʣʴʢʦ ʦʪ ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʢʘʨʪʘʤʠ ʠʟʦʩʝʡʩʪ 

ʙʳʣʠ ʩʚʝʜʝʥʳ ʚ ʦʜʥʫ ʢʘʨʪʫ, ʥʘ ʢʦʪʦʨʦʡ ʪʘʢʞʝ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʨʘʥʠʮʘ ʪʝʨʨʠʪʦʨʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (ʨʠʩ.1). ɼʘʣʝʝ, ʧʣʦʱʘʜʴ ʨʘʙʦʪ ʙʳʣʘ ʨʘʟʙʠʪʘ ʥʘ ʢʚʘʜʨʘʪʳ ʩʦ ʩʪʦʨʦʥʘʤʠ 2 ʥʘ 2 

ʢʠʣʦʤʝʪʨʘ, ʧʨʠ ʵʪʦʤ ʚ ʮʝʥʪʨʝ ʢʚʘʜʨʘʪʘ ʚʳʜʝʣʠʣʘʩʴ ʪʦʯʢʘ, ʢ ʢʦʪʦʨʦʡ ñʧʨʠʚʷʟʳʚʘʣʘʩʴò 

ʠʥʬʦʨʤʘʮʠʷ ʚ ʚʠʜʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʩʦʪʨʷʩʘʝʤʦʩʪʠ. ɼʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʙʳʣʘ 

ʧʦʣʫʯʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚʥʘʯʘʣʝ ʥʘ ʢʘʨʪʝ ʙʳʣʠ ʧʨʦʷʚʣʝʥʳ (ʚʢʣʶʯʝʥʳ) ʪʦʣʴʢʦ 9-ʙʘʣʴʥʳʝ 

ʠʟʦʩʝʡʩʪʳ ʠ ʪʝ ʢʚʘʜʨʘʪʳ, ʢʦʪʦʨʳʝ ʧʦʧʘʣʠ ʚ ʵʪʠ ʠʟʦʩʝʡʩʪʳ ʠ ʠʭ ʪʦʯʢʠ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʜʝʚʷʪʠ 

ʙʘʣʣʘʤ. ɿʘʪʝʤ ʢ ʢʘʨʪʝ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ. 

 

ʈʠʩ.1.ʊʝʨʨʠʪʦʨʠʷ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ɺʘʭʰʘ ʠʠʟʦʩʝʡʩʪʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

Figure 1. Territory of the middle and upper Vakhsh and izoseisty earthquakes 

 
 

8-ʙʘʣʴʥʳʝ ʠʟʦʩʝʡʩʪʳ ʠ ʪʘʢʞʝ ʪʝ ʢʚʘʜʨʘʪʳ, ʢʦʪʦʨʳʝ ʧʦʧʘʣʠ ʚ ʵʪʠ ʠʟʦʩʝʡʩʪʳ ʠ ʠʭ ʪʦʯʢʠ ʙʳʣʠ 

ʦʪʥʝʩʝʥʳ ʢ ʚʦʩʴʤʠ ʙʘʣʣʘʤ. ɸʥʘʣʦʛʠʯʥʘʷ ʧʨʦʮʝʜʫʨʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩ ʦʩʪʘʚʰʠʤʠʩʷ 7, 6 ʠ 5 

ʙʘʣʣʴʥʳʤʠ ʠʟʦʩʝʡʩʪʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʢʘʨʪʘ ʩ ʪʦʯʢʘʤʠ, ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ 

ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʘʷ ʩʦʪʨʷʩʘʝʤʦʩʪʴ ʦʪ ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

(ʨʠʩ. 2). ʉʣʝʜʫʶʱʠʡ ʰʘʛ ʟʘʢʣʶʯʘʣʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʪ.ʝ. ʚʳʜʝʣʝʥʠʠ ʣʠʥʠʡ ʨʘʚʥʳʭ 

ʩʦʪʨʷʩʝʥʠʡ, ʯʪʦ ʠ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʚ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ. ɺ ʢʦʥʝʯʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ 

ʧʦʣʫʯʝʥʘ ʢʘʨʪʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʩʦʪʨʷʩʘʝʤʦʩʪʠ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʩʨʝʜʥʝʛʦ ʠ 

ʚʝʨʭʥʝʛʦ ɺʘʭʰʘ ʦʪ ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘ ʧʝʨʠʦʜ ʩ 1985 ʧʦ 2013 ʛʛ. (ʨʠʩ.3). ʅʘ ʜʘʥʥʦʡ ʢʘʨʪʝ 

ʚʳʜʝʣʝʥʳ ʟʦʥʳ ʦʪ 5 ʜʦ 9 ʙʘʣʣʦʚ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʣʝʙʘʥʠʷ. 

ʂʨʦʤʝ ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʨʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ ʯʘʩʪʦ ʧʦʜʚʝʨʛʘʣʩʷ ʢʦʣʝʙʘʥʠʷʤʠ, 

ʚʳʟʚʘʥʥʳʤʠ ʛʣʫʙʦʢʦʬʦʢʫʩʥʳʤʠʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ, ʵʧʠʮʝʥʪʨʳ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨʥʦʛʦ ɸʬʛʘʥʠʩʪʘʥʘ. ʀʭ ʦʯʘʛʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 70 ʜʦ 300 ʢʤ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʦʣʝʙʘʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʠʤʠ, ʦʱʫʱʘʶʪʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ɺ ʨʘʙʦʪʝ [6,7] ʧʨʠʚʝʜʝʥʳ ʚʩʝ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʝ ʛʣʫʙʦʢʦʬʦʢʫʩʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ 

ʤʘʛʥʠʪʫʜʦʡ ʦʪ 6,0 ʜʦ 8,0 ʝʜʠʥʠʮ ʟʘ ʧʝʨʠʦʜ ʩ 1906 ʧʦ 2010 ʛʦʜʳ, ʢʦʪʦʨʳʝ, ʦʱʫʱʘʣʠʩʴ ʚ ʨʘʡʦʥʝ 

ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʪ 4-5 ʜʦ 6 ʙʘʣʣʦʚ. ɼʣʷ ʠʥʪʝʨʝʩʫʶʱʝʡ ʥʘʩ ʪʝʨʨʠʪʦʨʠʠ 
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ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ɺʘʭʰ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʙʳʣʠ ʧʷʪʴ 

ʩʦʙʳʪʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2. 

ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʨʘʡʦʥ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʝʚʝʨʝ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʧʣʦʱʘʜʴ ʚʩʷ ʧʦʜʚʝʨʛʘʣʘʩʴ ʢʦʣʝʙʘʥʠʷʤ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 6 ʙʘʣʣʦʚ ʦʪ ʛʣʫʙʦʢʦʬʦʢʫʩʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʩʤ. ʨʠʩ. 54 [6]). ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʘʷ ʩʦʪʨʷʩʘʝʤʦʩʪʴ ʦʪ ʛʣʫʙʦʢʦʬʦʢʫʩʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʣʷ ʚʩʝʛʦ 

ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʧʨʠʥʷʪʘ ʨʘʚʥʦʡ 6 ʙʘʣʣʘʤ.  

 

ʈʠʩ.2. ʊʝʨʨʠʪʦʨʠʷ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ɺʘʭʰʘ ʩ ʨʘʟʙʠʚʢʦʡ ʥʘ ʢʚʘʜʨʘʪʳ ʠ ʪʦʯʢʘʤʠ ʜʣʷ 

ʧʦʜʩʯʸʪʘ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʩʦʪʨʷʩʘʝʤʦʩʪʠ (ʘ); ʫʚʝʣʠʯʝʥʥʳʡ ʬʨʘʛʤʝʥʪ ʢʘʨʪʳ ʩ ʪʦʯʢʘʤʠ 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʙʘʣʣʘʤʠ (ʙ) 

Fig.2. The territory of the middle and upper Vakhsh with a breakdown into squares and points 

for calculating the macroseismic shake (a); enlarged map fragment with points and 

corresponding maximum points (b) 

 
ʊʘʙʣʠʮʘ 2 

Table 2. 

 ̄ ɼʘʪʘ 
ɺʨʝʤʷ ʧʦ 

ɻʨʠʥʚʠʯʫ 
ʯ-ʤ-ʩ 

ʂʦʦʨʜʠʥʘʪʳ 
ʵʧʠʮʝʥʪʨʘ 

ʅ, ʢʤ 
ʄ 

 

ɹʘʣʣ Ioʚ  
ʵʧʠʮʝʥ-

ʪʨʝ 

ɹʘʣʣ ʚ 

ʨʘʡʦʥʝ 

ʈʦʛʫʥʩʢʦʡ 

ɻʕʉ 

ʈʘʩʩʪ-

ʦʷʥʠʝ ʦʪ 

ʵʧʠʮʝʥʪʨ

ʘ, ʢʤ 
űÁ ɚÁ 

1 04.03.1949 10-19-25 36,6 70,6 300 7,7 7-8 6 423 
2 30.12.1983 23-52-40 36,4 70,6 200 7,0 6-7 6 265 
3 29.07.1985 07-54-47 36,2 70,7 70 7.0 7 6 290 
4 31.01.1991 23-03-35 36,0 70,2 110 6,6 7-8 6 400 
5 03.03.2002 12.08.07 36,6 70,7 180 6,8 7 6 260 

 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʢʘʨʪʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʩʦʪʨʷʩʘʝʤʦʩʪʠ, 

ʢʘʢ ʦʪ ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʪʘʢ ʠ ʛʣʫʙʦʢʦʬʦʢʫʩʥʳʭ. ʄʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʙʳʣʘ ʘʥʘʣʦʛʠʯʥʦʡ, 

ʢʘʢ ʠ ʜʣʷ ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʪʦʣʴʢʦ 5- ʙʘʣʣʴʥʳʝ ʠʟʦʩʝʡʩʪʳ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʠʟ ʨʘʩʯʸʪʦʚ ʠ 

ʟʘʤʝʥʝʥʳ ʥʘ 6- ʙʘʣʣʴʥʳʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʢʘʨʪʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ 

ʩʦʪʨʷʩʘʝʤʦʩʪʠ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ɺʘʭʰʘ ʦʪ ʢʦʨʦʚʳʭ ʠ ʛʣʫʙʦʢʦʬʦʢʫʩʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘ ʧʝʨʠʦʜ ʩ 1985 ʧʦ 2013 ʛʛ. (ʨʠʩ.4). 

ʅʘ ʜʘʥʥʦʡ ʢʘʨʪʝ ʚʳʜʝʣʝʥʳ ʟʦʥʳ ʦʪ 6 ʜʦ 9 ʙʘʣʣʦʚ, ʛʜʝ ʟʘ ʜʘʥʥʳʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʝʨʠʦʜ 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʪʨʷʩʝʥʠʷ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʦʙʦʠʭ ʢʘʨʪ, ʥʘʠʙʦʣʴʰʠʝ ʢʦʣʝʙʘʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʠ ʶʛʦ-

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 
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ʈʝʟʶʤʠʨʫʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʜʦʧʦʣʥʠʪʴ 

ʢʘʨʪʠʥʫ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʣʶʙʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʙʦʣʝʝ ʪʦʯʥʦ ʦʮʝʥʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʜʝʪʘʣʴʥʦʤ ʩʝʡʩʤʠʯʝʩʢʦʤ ʨʘʡʦʥʠʨʦʚʘʥʠʠ. 
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ÇßÐßÐÔ ØßÌÕëÙ 
Øÿìõċù öìüðìùô āìþìüô ýñõýøôöĒ íìüúô ĕÿðÿðĕúô öì÷úù îìóôĀìô íñùôĕúċþ ðÿĄîúüô ô÷øĒ øñíúĄìð. ëöñ 

ìó íìĕúĕúô ô÷úîìïôô øÿìõċù ùìøìÿðìùô āìþìüô ýñõýøôöô ôù îì Č úù ĕÿðÿð, øñþìîúùìð ăÿùôù íÿóÿüïôñ øôý÷ô 
ĔÿùíôĄô øìöüúýñõýøôöôô ìėėì÷ôċþðúĄþìô ĕÿðÿð, öô íú ċöñ ìó Ąìö÷ĕúô ìøì÷öÿùìùðìô øìöüúýñõýøôöĒ øÿìõċù 
øñĄìîìð, íúĄìð. Ðìü öúüô øìóöÿü ċöăìùð ÿýÿ÷ĕú, öô ôøöúùôċþô ĕôýúí ùìøÿðìùô ĔÿùíôĄô øìöüúýñõýøôöôô 
ĕÿðÿðüú øñðôĕìð, ðôðì íìüúøìðì øñĄìîìð. Ìøøú ÿýÿ÷ĕúô ûñĄùôĕúðĄÿðì íñùôĕúċþ øñĕùìþì÷ìí íÿðì, þìĕ÷ô÷ô 
íñĄþìüô øìþñøìþôöôüú þì÷ìí øñùìøúċð. ßýÿ÷ô ûñĄùôĕúðĄìîìùðì ùôýíìþìù ýúðì íÿðì íì øìîúðô Āìöþô (ìý÷Ē) 
(āìüôþìĕúô ôóúýñõýþ) þìöċ øñöÿùìð. 

Ìėôðìô ìýúýôô ÿýÿ÷ô øìóöÿü ðìü îúĕôðô (ñðôùôĂì) øìõðúùô þìýîôü (ôùĆôöúý) ùìøÿðìùô íÿóÿüïôô ðìü 
Āìóú îì îìėþ øìüöìóúùôðìĄÿðìô ĔÿùíôĄô øìöüúýñõýøôöô ìėėì÷ôċþðúĄþì øñíúĄìð. Íì ýôĀìþô øìîúðĕúô 
ùôĕúĒ āìüôþìĕúô ôóúýñõýþô óìøôùĔÿùíĒ, öô ĕÿðÿðô þìĕėôėĄìîìùðìüú Āìüú øñïôüìð, āôóøìþ øñüìýúùìð. 

Öì÷ôðîúòìĕú: úüúïüìĀôċ, ùñüÿïúĕĕúô íìüėĒ-úíĒ, ĕÿðÿð, ĔÿùíôĄô øìöüúýñõýøôöĒ, ÿýÿ÷ô þìüþôíðúðìùô 
āìüôþìĕú, óìøôùĔÿùíĒ, ôóúýñõýþĕú. 

 

ʄɽʊʆɼʀʂɸ ʇʆʉʊʈʆɽʅʀʗ ʂɸʈʊʓ ʄɸʂʉʀʄɸʃʔʅʆʁ ʄɸʂʈʆʉɽʁʉʄʀʏɽʉʂʆʁ 

ʉʆʊʈʗʉɸɽʄʆʉʊʀ ɼʃʗ ʆʇʈɽɼɽʃɪʅʅʆʁ ʊɽʈʈʀʊʆʈʀʀ 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʡ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʩʣʦʞʥʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʝʡ. 

ʆʜʥʦʡ ʠʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʮʝʥʦʢ ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʘʷ 

ʚʝʣʠʯʠʥʘ ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʘʷ ʩʦʪʨʷʩʘʝʤʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦ ʦʜʥʦʡ ʠʟ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʰʢʘʣ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʷʜ ʤʝʪʦʜʠʢ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʘʩʩʯʠʪʳʚʘʪʴ 

ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʫʶ ʩʦʪʨʷʩʘʝʤʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ. ʆʜʥʘʢʦ ʧʨʝʜʣʘʛʘʝʤʳʝ ʤʝʪʦʜʳ ʚʝʩʴʤʘ ʪʨʫʜʦʸʤʢʠ ʠ ʪʨʝʙʫʶʪ 

ʙʦʣʴʰʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʝʪʦʜʠʢʘ ʙʦʣʝʝ ʧʨʦʩʪʘ ʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʬʘʢʪʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ 

(ʢʘʨʪʳ ʠʟʦʩʝʡʩʪ). 

ʆʩʥʦʚʥʦʡ ʠʜʝʝʡ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʷʚʣʷʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʦʩʨʝʜʥʸʥʥʦʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ 

ʚʨʝʤʝʥʠ ʚʝʣʠʯʠʥʳ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʩʦʪʨʷʩʘʝʤʦʩʪʠ. ʀʩʭʦʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩʣʫʞʘʪ ʢʘʨʪʳ ʠʟʦʩʝʡʩʪ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʪʝʨʨʠʪʦʨʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʦʛʨʘʬʠʷ, ʛʠʜʨʦʵʣʝʢʪʨʦʩʘʥʮʠʷ, ʪʝʨʨʠʪʦʨʠʷ, ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʩʦʪʨʷʩʘʝʤʦʩʪʠ, 

ʤʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʳ, ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʠʟʦʩʝʡʩʪ. 

 

TECHNIQUE OF CONSTRUCTION OF THE CARD OF  MAXIMUM MACROSEUSMIC CONTRACTABILITY 

FOR A SPECIFIC TERRITORY  

Determining seismic hazard for large areas is a very complex scientific task. One of the additional assessments of the 

definition of seismic hazard of a territory may be such a value as the maximum macroseismic shakeability of the territory, 

determined by one of the existing macroseismic scales. The paper discusses a number of techniques that allow to calculate 

the macroseismic shakiness of the territory. However, the proposed methods are very time consuming and require extensive 

mathematical analysis. The proposed method is simpler and is based on factual material (isoseist maps). 

The main idea of this technique is to display per unit area of space-time-averaged maximum macroseismic shaking. 

The starting material is the isoseist maps of earthquakes covering the study area. 

Key words: orography, hydroelectric station, territory, macroseismic shatteriness, method of mapping, earthquakes, 

isoseist. 
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ʄʆʅʀʊʆʈʀʅɻ ʇʈʀʈʆɼʅʓʍ ɻɽʆʈʀʉʂʆɺ ɺ ɹɸʉʉɽʁʅɽ ʈɽʂʀ ɿɽʈɸɺʐɸʅ 

 

ʂʘʨʠʤʦʚ ɸ.ɸ., ɺʘʣʠʝʚ ʐ.ʌ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʀʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʤʥʦʞʝʩʪʚʘ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʷʚʣʝʥʠʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʥʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʠ ʠʟʤʝʥʝʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ.  

ʇʨʦʠʩʭʦʜʷʱʠʝ ʛʣʦʙʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʜʝʡʩʪʚʫʶʪ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʠʟʘʮʠʠ ʛʝʦʨʠʩʢʦʚ ʧʨʠʨʦʜʥʦʛʦ ʛʝʥʝʟʠʩʘ. ʇʨʠ ʪʘʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʤʦʛʫʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʫʧʣʦʪʥʝʥʠʝ ʠʣʠ ʨʘʟʫʧʣʦʪʥʝʥʠʝ ʤʘʩʩʠʚʦʚ, ʨʘʟʨʫʰʝʥʠʝ ʛʨʫʥʪʦʚ, ʠʟʤʝʥʝʥʠʝ ʨʝʣʴʝʬʘ, 

ʧʝʨʝʧʣʘʥʠʨʦʚʢʘ ʨʝʣʴʝʬʘ ʪʝʨʨʠʢʦʥʘʤʠ, ʧʦʢʨʳʪʠʝ ʠ ʦʪʯʫʞʜʝʥʠʝ ʟʝʤʝʣʴ ʦʙʦʛʘʪʠʪʝʣʴʥʳʤʠ 

ʢʦʪʣʦʚʘʥʘʤʠ-ʧʨʫʜʘʤʠ, ʟʫʤʧʬʘʤʠ. 

ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʦʧʘʩʥʦʩʪʝʡ ʩʚʷʟʘʥʦ ʩ ʛʣʦʙʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ï ʫʚʝʣʠʯʝʥʠʝʤ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʩ ʥʝʨʘʮʠʦʥʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʟʝʤʝʣʴ, ʦʩʦʙʝʥʥʦ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʥʘʨʫʰʝʥʠʝʤ ʧʨʠʨʦʜʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʩʢʣʦʥʦʚ, ʯʪʦ ʚ ʮʝʣʦʤ 

ʦʧʨʝʜʝʣʷʝʪ ʤʝʪʦʜʦʣʦʛʠʶ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ [1, 2]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʩʝʪʝʡ ʥʘʙʣʶʜʝʥʠʡ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʭʩʷ ɸʛʝʥʪʩʪʚʦʤ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ  

ʂʦʤʠʪʝʪʘ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʊ, ʯʪʦ ʚʢʣʶʯʘʝʪ: 

- ʨʝʛʫʣʷʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, ʠʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ; 

- ʩʙʦʨ, ʭʨʘʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ; 

- ʩʦʟʜʘʥʠʝ ʠ ʥʘʧʦʣʥʝʥʠʝ ʙʘʥʢʦʚ ʜʘʥʥʳʭ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʘʩʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʚ ʩʣʫʯʘʝ ʣʠʚʥʷ ʠ ʩʠʣʴʥʦʛʦ ʜʦʞʜʷ, ʧʨʠʚʦʜʷʱʠʭ 

ʢ ʩʝʣʷʤ ʠ ʧʘʚʦʜʢʘʤ, ʠʩʭʦʜʥʳʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʘʪʤʦʩʬʝʨʥʳʭ 

ʬʨʦʥʪʦʚ, ʢʦʥʚʝʢʪʠʚʥʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ, ʵʢʩʪʨʝʤʘʣʴʥʦ-ʤʦʥɦʦʛʦ ʨʘʟʚʠʪʠʷ ʢʫʯʝʚʦ-ʜʦʞʜʝʚʦʡ 

ʦʙʣʘʯʥʦʩʪʠ, ʦʮʝʥʢʘ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ. 

ʄʦʥʠʪʦʨʠʥʛ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʪʨʝʤ ʧʦʟʠʮʠʷʤ: 

1. ʆʧʨʝʜʝʣʷʝʪʩʷ ʥʘʙʣʶʜʘʝʤʳʡ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʧʘʨʘʤʝʪʨ ʚ ʢʦʣʠʯʝʩʪʚʝ ʤʤ/ʤʠʥ, ʤʤ/ʯʘʩ. 

2. ɼʘʶʪʩʷ ʩʧʦʩʦʙ ʠ ʩʨʝʜʩʪʚʦ ʥʘʙʣʶʜʝʥʠʡ: ʘ) ʚʠʟʫʘʣʴʥʳʝ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ 

ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʙ) ʘʚʠʘʮʠʦʥʥʦ-ʢʦʩʤʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʚ) ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ. 

3. ʆʧʨʝʜʝʣʷʝʪʩʷ ʨʝʞʠʤ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʩʪʘʥʜʘʨʪʥʦʤʫ ʠ ʫʯʘʱʝʥʥʦʤʫ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʤʫ 
ʤʦʥʠʪʦʨʠʥʛʫ. ʂ ʧʨʦʛʥʦʟʠʨʫʝʤʦʤʫ ʧʘʨʘʤʝʪʨʫ, ʦʪʥʦʩʷʪʩʷ: ʢʦʣʠʯʝʩʪʚʦ ʦʞʠʜʘʝʤʳʭ ʦʩʘʜʢʦʚ ʚ 30 ʤʤ 

ʠ ʙʦʣʝʝ ʟʘ ʯʘʩ (ʜʣʷ ʣʠʚʥʷ), 50 ʤʤ ʠ ʙʦʣʝʝ ʟʘ 12 ʯ ʠ ʤʝʥʝʝ (ʜʣʷ ʩʠʣʴʥʦʛʦ ʜʦʞʜʷ) [2]. 

ʂ ʭʘʨʘʢʪʝʨʫ ʜʝʡʩʪʚʠʷ ʠ ʧʨʦʷʚʣʝʥʠʷ ʧʦʨʘʞʘʶʱʝʛʦ ʬʘʢʪʦʨʘ ʦʧʘʩʥʦʛʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʷʚʣʝʥʠʷ ʦʪʥʦʩʷʪʩʷ: ʘ) ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʧʦʪʦʢ; ʙ) ʧʦʪʦʢ ʚʦʜʳ, ʟʘʪʦʧʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, 

ʜʦʞʜʝʚʦʡ ʧʘʚʦʜʦʢ, ʨʘʟʤʳʚ ʧʦʯʚʳ, ʜʦʨʦʛ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʝʢʫʯʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʦ-ʛʨʫʥʪʦʚ; ʚ) 

ʧʦʚʨʝʞʜʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʨʘʙʦʪʝ ʪʨʘʥʩʧʦʨʪʘ; ʛ) ʧʦʜʤʳʚ 

ʙʝʨʝʛʦʚ ʨʝʢ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʦʣʟʥʝʡ, ʩʭʦʜ ʩʝʣʝʡ, ʣʘʚʠʥ. 
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ʄʦʥʠʪʦʨʠʥʛ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʦʧʘʩʥʦʩʪʝʡ ʟʘʢʣʶʯʝʥ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʥʘʙʣʶʜʝʥʠʠ ʟʘ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ ʧʘʚʦʜʢʘʤʠ, ʩʝʣʷʤʠ, ʩʥʝʞʥʳʤʠ ʣʘʚʠʥʘʤʠ. ɼʣʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʧʘʚʦʜʢʘ 

ʜʘʥʥʳʝ ʬʠʢʩʠʨʫʶʪʩʷ ʧʦ ʩʣʦʶ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ, ʩʥʝʛʦʟʘʧʘʩʘʤ (ʚ ʤʤ.), ʨʘʩʭʦʜʘʤ 

ʚʦʜʳ (ʚ ʤ3/ʩʝʢ), ʚʳʩʦʪʝ ʧʦʜʲʸʤʘ ʫʨʦʚʥʷ ʚʦʜʳ (ʚ ʩʤ). ʇʨʦʛʥʦʟʠʨʫʝʤʳʤ ʧʘʨʘʤʝʪʨʦʤ ʷʚʣʷʝʪʩʷ 

ʚʳʩʦʪʘ ʧʦʜʲʸʤʘ ʫʨʦʚʥʷ ʚʦʜʳ. ʂ ʭʘʨʘʢʪʝʨʫ ʜʝʡʩʪʚʠʷ ʠ ʧʨʦʷʚʣʝʥʠʷ ʧʦʨʘʞʘʶʱʝʛʦ ʬʘʢʪʦʨʘ 

ʦʧʘʩʥʦʛʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ ʦʪʥʦʩʷʪʩʷ: ʘ) ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʙʝʨʝʛʦʚʳʝ 

ʩʦʦʨʫʞʝʥʠʷ, ʙ) ʨʘʟʤʳʚ ʙʝʨʝʛʦʚ ʧʦʪʦʢʦʤ ʚʦʜʳ, ʚ) ʟʘʛʨʷʟʥʝʥʠʝ ʛʠʜʨʦʩʬʝʨʳ, ʧʦʯʚ, ʛʨʫʥʪʦʚ, ʛ) 

ʟʘʪʦʧʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ. 

ʄʦʥʠʪʦʨʠʥʛ ʩʝʣʝʡ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʣʴʥʦʛʦ ʚʳʧʘʜʝʥʠʷ ʩʥʝʛʘ ʚ ʤʤ/ʩʫʪ., 

ʪʘʷʥʠʷ ʩʥʝʛʘ ʚ ʩʝʣʝʦʧʘʩʥʳʭ ʨʘʡʦʥʘʭ ʛʦʨ, ʠʟʤʝʨʝʥʠʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ. ʂ 

ʧʨʦʛʥʦʟʠʨʫʝʤʳʤ ʧʘʨʘʤʝʪʨʘʤ ʦʪʥʦʩʷʪʩʷ ʩʠʣʴʥʳʝ ʦʩʘʜʢʠ: ʜʦʞʜʴ (ʤʤ/ʩʫʪ.), ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ. 

ʂ ʭʘʨʘʢʪʝʨʫ ʜʝʡʩʪʚʠʷ ʠ ʧʨʦʷʚʣʝʥʠʷ ʧʦʨʘʞʘʶʱʝʛʦ ʬʘʢʪʦʨʘ ʦʧʘʩʥʦʛʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ 

ʦʪʥʦʩʷʪʩʷ: ʘ) ʩʤʝʱʝʥʠʝ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʩʤʝʰʘʥʥʳʭ ʩ ʚʦʜʦʡ ʠ ʩʥʝʛʦʤ, ʙ) ʜʠʥʘʤʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʜʚʠʞʫʱʝʡʩʷ ʤʘʩʩʳ ʥʘ ʩʪʨʦʝʥʠʷ ʥʘ ʪʨʘʩʩʝ ʩʚʦʝʛʦ ʜʚʠʞʝʥʠʷ [2]. 

ɺ ʜʦʣʠʥʝ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʝʨʘʚʰʘʥ ʩʝʣʝʦʧʘʩʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʨʝʜʥʝʛʦʨʥʳʝ ʯʘʩʪʠ. 

ʇʦʨʘʞʝʥʥʦʩʪʴ ʠʭ ʩʝʣʝʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʦ ʧʣʦʱʘʜʠ ʚ ʛʦʨʦʜʘʭ ʜʦʩʪʠʛʘʝʪ ʜʦ 25%. ʌʦʨʤʠʨʫʶʪʩʷ 

ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ ʚʩʝʭ ʪʠʧʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʩʚʷʟʥʳʭ (ʛʨʷʟʝʚʳʝ ʠ ʛʨʷʟʝʢʘʤʝʥʥʳʝ) ʜʦ ʥʝʩʚʷʟʥʳʭ 

(ʥʘʥʦʩʦʚʦʜʥʳʝ). ʉ ʘʧʨʝʣʷ ʧʦ ʥʦʷʙʨʴ ʧʨʦʜʦʣʞʘʝʪʩʷ ʩʝʣʝʦʧʘʩʥʳʡ ʧʝʨʠʦʜ. 

ɹʦʣʴʰʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʣʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʝʜʝʣʘʭ ʜʦʣʠʥʝ ʙʘʩʩʝʡʥʘ ʨʝʢʠ 

ɿʝʨʘʚʰʘʥ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʝʣʝʡ ʢʨʫʧʥʳʭ ʦʙʲʝʤʦʚ ʚ ʥʠʟʢʦʛʦʨʴʷʭ ʠ ʩʨʝʜʥʝʛʦʨʴʷʭ ʦʙʫʩʣʦʚʣʝʥʳ 

ʩʦʯʝʪʘʥʠʝʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʩʦʣʝʦʙʨʘʟʦʚʘʥʠʷ. ʉʝʣʝʚʳʝ ʧʦʪʦʢʠ ʙʦʣʴʰʠʝ ʫʱʝʨʙʳ ʥʘʥʦʩʷʪ ʚ ʧʝʨʠʦʜʳ ʤʘʩʩʦʚʦʛʦ 

ʩʝʣʝʬʦʨʤʠʨʦʚʘʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʳʟʳʚʘʝʤʦʛʦ ʩʠʣʴʥʳʤʠ ʦʩʘʜʢʘʤʠ ʧʨʠ ʚʳʭʦʜʝ ʥʘ ʰʠʨʦʢʫʶ 

ʯʘʩʪʴ ʣʦʱʠʥ. 

ʄʦʥʠʪʦʨʠʥʛ ʩʥʝʞʥʳʭ ʣʘʚʠʥ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʪʦʣʱʠʥʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ 

ʩʢʣʦʥʘʭ ʛʦʨ (ʚ ʩʤ), ʦʩʘʜʢʦʚ ʚ ʤʤ/ʩʫʪ, ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʚ ʙʘʣʣʘʭ). ʂ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤ 

ʧʘʨʘʤʝʪʨʘʤ ʦʪʥʦʩʷʪʩʷ: ʘ) ʪʦʣʱʠʥʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ (ʚ ʩʤ), ʙ) ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʘ (ʚ ʛʨʘʜʫʩʘʭ), ʚ) 

ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʣʘʚʠʥʳ (ʤ/ʩ). ʂ ʭʘʨʘʢʪʝʨʫ ʜʝʡʩʪʚʠʷ ʠ ʧʨʦʷʚʣʝʥʠʷ ʧʦʨʘʞʘʶʱʝʛʦ ʬʘʢʪʦʨʘ 

ʦʧʘʩʥʦʛʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ ʦʪʥʦʩʷʪʩʷ: ʘ) ʩʤʝʱʝʥʠʝ (ʜʚʠʞʝʥʠʝ) ʩʥʝʞʥʳʭ ʤʘʩʩ, ʙ) ʫʜʘʨ, 

ʚ) ʜʘʚʣʝʥʠʝ ʩʤʝʱʝʥʥʳʭ ʤʘʩʩ ʩʥʝʛʘ. 

ʃʘʚʠʥʳ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʢ ʦʧʦʣʟʥʷʤ. ʂʨʫʧʥʳʝ ʩʥʝʞʥʳʝ ʣʘʚʠʥʳ ʷʚʣʷʶʪʩʷ ʢʘʪʘʩʪʨʦʬʘʤʠ, 

ʫʥʦʩʷʱʠʤʠ ʜʝʩʷʪʢʠ ʞʠʟʥʝʡ [2.3]. 

ʉʢʦʨʦʩʪʴ ʩʥʝʞʥʳʭ ʣʘʚʠʥ ʢʦʣʝʙʣʝʪʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪ 25 ʜʦ 360 ʢʤ/ʯ. ʇʦ ʚʝʣʠʯʠʥʝ 

ʣʘʚʠʥʳ ʜʝʣʷʪʩʷ ʥʘ ʙʦʣʴʰʠʝ, ʩʨʝʜʥʠʝ ʠ ʤʘʣʳʝ. ɹʦʣʴʰʠʝ ʫʥʠʯʪʦʞʘʶʪ ʥʘ ʩʚʦʝʤ ʧʫʪʠ ʚʩʝ ï ʞʠʣʠʱʘ 

ʠ ʜʝʨʝʚʴʷ. ʉʨʝʜʥʠʝ ʦʧʘʩʥʳ ʣʠʰʴ ʜʣʷ ʣʶʜʝʡ, ʤʘʣʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʧʘʩʥʳ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʢʦʩʚʝʥʥʳʭ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʘʚʠʥ: ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʩʢʣʦʥʘ, 

ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʩʥʝʛʘ, ʦʙʨʘʟʦʚʘʥʠʝ ʧʣʦʩʢʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ, ʩʥʝʞʥʳʝ ʥʘʥʦʩʳ ʩ ʙʦʣʴʰʠʤ 

ʫʛʣʦʤ ʦʪʢʦʩʘ, ʯʝʤ ʩʢʣʦʥ. 

ʇʨʷʤʦʡ ʧʨʠʯʠʥʦʡ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʩʦʪʨʷʩʝʥʠʝ. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʜʨʫʛʠʭ ʦʧʦʣʟʥʝʚʳʭ ʩʤʝʱʝʥʠʡ, 

ʥʘʠʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʟʘʱʠʪʝ ʦʪ ʣʘʚʠʥ ʠʛʨʘʶʪ ʧʨʝʚʝʥʪʠʚʥʳʝ ʤʝʨʳ. ʃʘʚʠʥʦʦʧʘʩʥʳʝ ʩʢʣʦʥʳ 

ʨʘʩʧʦʟʥʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ. 

ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʣʘʚʠʥ, ʪʘʢ ʢʘʢ 

ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʩʧʫʩʢʘʝʪʩʷ ʧʦ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʪʨʘʩʩʘʤ. 

ɼʣʷ ʧʨʦʛʥʦʟʘ ʣʘʚʠʥ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ, ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ. ʇʨʠ 

ʚʳʧʘʜʝʥʠʠ 25 ʤʤ ʩʚʝʞʝʛʦ ʩʥʝʛʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʣʘʚʠʥ ʚʦʟʤʦʞʥʦ, ʧʨʠ 55 ʤʤ ʦʥʠ ʚʝʩʴʤʘ ʚʝʨʦʷʪʥʳ, 

ʘ ʧʨʠ 100 ʤʤ ʧʨʠʭʦʜʠʪʩʷ ʜʦʧʫʩʪʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ. 

ɿʘʱʠʪʘ ʦʪ ʣʘʚʠʥ ʤʦʞʝʪ ʙʳʪʴ ʧʘʩʩʠʚʥʦʡ ʠʣʠ ʘʢʪʠʚʥʦʡ. ʇʨʠ ʧʘʩʩʠʚʥʦʡ ʟʘʱʠʪʝ ʠʟʙʝʛʘʶʪ 

ʣʘʚʠʥʦʦʧʘʩʥʳʭ ʩʢʣʦʥʦʚ ʠʣʠ ʩʪʘʚʷʪ ʟʘʛʨʘʜʠʪʝʣʴʥʳʝ ʱʠʪʳ. ɸʢʪʠʚʥʘʷ ʟʘʱʠʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʙʩʪʨʝʣʝ ʣʘʚʠʥʦʦʧʘʩʥʳʭ ʩʢʣʦʥʦʚ, ʪʝʤ ʩʘʤʳʤ ʚʳʟʳʚʘʶʪ ʩʭʦʜ ʥʝʙʦʣʴʰʠʭ ʥʝʦʧʘʩʥʳʭ ʣʘʚʠʥ ʠ 

ʧʨʝʧʷʪʩʪʚʫʶʪ ʥʘʢʦʧʣʝʥʠʶ ʢʨʠʪʠʯʝʩʢʠʭ ʤʘʩʩ ʩʥʝʛʘ [2,3]. 
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ʩ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʤʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

ɺʝʜʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʣʝʡ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʟʥʘʢʘʤ ʫʛʨʦʟʳ ʦʪ ʩʝʣʝʡ: ʙʳʩʪʨʦʝ 

ʧʦʩʪʫʧʣʝʥʠʝ ʚʦʜʳ ʧʦ ʨʫʩʣʘʤ, ʧʦʡʤʘʤ ʨʝʢʠ, ʢʨʫʪʳʤ ʦʙʥʘʞʝʥʥʳʤ ʩʢʣʦʥʘʤ ʛʦʨʥʳʭ ʫʱʝʣʠʡ; 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ, ʠʥʪʝʥʩʠʚʥʳʝ ʦʩʘʜʢʠ (ʜʦʞʜʠ ʠʣʠ ʣʠʚʥʠ) ʜʦ 70-80% ʩʣʫʯʘʝʚ; ʙʳʩʪʨʦʝ ʪʘʷʥʠʝ 

ʩʥʝʛʘ, ʩʥʝʞʥʠʢʦʚ ʠ ʣʝʜʥʠʢʦʚ ʜʦ 10-15% ʩʣʫʯʘʝʚ; ʧʨʦʨʳʚʳ ʧʣʦʪʠʥ ʚʳʩʦʢʦʛʦʨʥʳʭ ʦʟʝʨ, 

ʚʦʜʦʭʨʘʥʠʣʠʱ, ʜʘʤʙ ɹʉʈ ʜʦ 1-5% ʩʣʫʯʘʝʚ; ʧʦʤʫʪʥʝʥʠʝ ʠ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ ʚ ʨʫʩʣʝ ʨʝʢ ʚ ʙʫʨʳʝ, 

ʢʦʨʠʯʥʝʚʳʝ ʠ ʢʨʘʩʥʳʝ ʪʦʥʘ; ʨʝʟʢʦʝ, ʟʘʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʚʦʜʳ ʚ ʨʫʩʣʝ, ʰʫʤ ʠ ʛʨʦʭʦʪ 

ʧʝʨʝʢʘʪʳʚʘʶʱʠʭʩʷ ʧʦ ʜʥʫ ʚʘʣʫʥʦʚ ʠ ʛʣʳʙ; ʠʥʪʝʥʩʠʚʥʳʡ ʨʘʟʤʳʚ ʠ ʨʘʟʨʫʰʝʥʠʝ ʙʝʨʝʛʦʚ ʨʝʢ, ʠ 

ʠʟʤʝʥʝʥʠʝ ʠʭ ʨʫʩʝʣ. 

ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʩʝʣʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ: ʩʦʟʜʘʥʠʝ ʩʝʪʠ ʥʘʙʣʶʜʝʥʠʡ ʠʟ 

ʛʠʜʨʦʧʦʩʪʦʚ ʠ ʤʝʪʝʦʩʪʘʥʮʠʡ; ʩʦʩʪʘʚʣʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ ʧʨʦʛʥʦʟʘ ʩʝʣʝʚʦʡ 

ʦʧʘʩʥʦʩʪʠ ʠ ʨʠʩʢʦʚ (ʜʦʣʛʦ-, ʩʨʝʜʥʝ-, ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʚʘʨʠʘʥʪʳ); ʦʨʛʘʥʠʟʘʮʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʠ 

ʜʝʪʘʣʴʥʳʭ ʥʘʟʝʤʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʫʯʘʩʪʢʦʚ ʠ ʟʦʥ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʩʝʣʝʚʳʤ ʠ ʧʘʚʦʜʢʦʚʳʤ 

ʦʧʘʩʥʦʩʪʷʤ. 

ʃʝʜʥʠʢʠ ʎʊ ʧʦʣʫʯʠʣʠ ʨʘʟʚʠʪʠʝ ʚ ɸʣʘʡʩʢʦʡ ʊʫʨʢʝʩʪʘʥʩʢʦʡ, ɿʝʨʘʚʰʘʥʩʢʦʡ ʠ ɻʠʩʩʘʨʩʢʦʡ 

ʛʦʨʥʳʭ ʩʠʩʪʝʤʘʭ, ʠʤʝʶʱʠʭ ʘʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʦʪ 2000 ʤ ʚ ʶʞʥʦʡ ʠ ʩʝʚʝʨʥʦʡ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ ʜʦ 5489 ʤ (ʧʠʢ ʏʠʤʪʘʨʛʘ) ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɿʝʨʘʚʰʘʥʩʢʦʛʦ ʭʨʝʙʪʘ. ʃʝʜʥʠʢʠ 

ɿʝʨʘʚʰʘʥʩʢʦʛʦ ʭʨʝʙʪʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʠ ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ, ʧʦʣʫʯʠʣʠ 

ʨʘʟʚʠʪʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ.  

ʃʝʜʥʠʢʠ, ʚ ʩʚʷʟʠ ʩ ʠʭ ʚʝʩʴʤʘ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʘʩʥʦʩʪʠ ʚ ʚʠʜʝ: 1) ʧʫʣʴʩʘʮʠʡ ʷʟʳʢʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʣʝʜʥʠʢʘ; 2) ʣʝʜʷʥʳʭ ʦʙʚʘʣʦʚ; 3) ʬʠʨʥʦʚʳʭ ʣʘʚʠʥ; 4) ʚʥʫʪʨʠʣʝʜʥʠʢʦʚʳʭ ʧʦʣʦʩʪʝʡ, ʟʘʧʦʣʥʝʥʥʳʭ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʦʙʲʸʤʘʤʠ ʚʦʜʳ; 5) ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʠʣʠ ʫʜʘʣʝʥʥʳʭ ʤʦʨʝʥʦ-ʣʝʜʥʠʢʦʚʳʭ 

ʧʨʦʨʳʚʦʦʧʘʩʥʳʭ ʛʦʨʥʳʭ ʦʟʝʨ; 6) ʦʙʨʘʟʦʚʘʥʠʡ ʦʪ ʦʪʦʨʚʘʚʰʝʡʩʷ ʤʘʩʩʳ ʣʴʜʘ ʠʣʠ ʣʘʚʠʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʧʣʦʪʠʥ ʥʦʚʳʭ ʟʘʚʘʣʴʥʳʭ ʛʦʨʥʳʭ ʦʟʝʨ [3]. 

ɼʣʷ ʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʠʟʥʘʢʠ ʫʛʨʦʟʳ 

ʧʨʦʨʳʚʘ ʦʟʝʨ: 
1) ʥʘʣʠʯʠʝ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʚʳʩʦʢʦʛʦʨʥʳʭ ʦʟʝʨ ʩ ʤʦʨʝʥʥʦ-ʣʝʜʥʠʢʦʚʳʤʠ 

ʧʣʦʪʠʥʘʤʠ; 

2) ʛʣʦʙʘʣʴʥʦʝ (ʧʣʘʥʝʪʘʨʥʦʝ) ʠ ʠʣʠ ʨʝʛʠʦʥʘʣʴʥʦʝ ʟʘʤʝʪʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ, ʧʨʠʚʦʜʷʱʝʝ 
ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʪʘʷʥʠʶ ʣʝʜʥʠʢʦʚ ʠ ʙʳʩʪʨʦʤʫ ʦʧʘʩʥʦʤʫ ʥʘʧʦʣʥʝʥʠʶ ʛʦʨʥʳʭ ʦʟʝʨ; 

3) ʨʝʟʢʠʡ ʠ ʚʳʩʦʢʠʡ ʧʦʜʲʝʤ ʥʫʣʝʚʦʡ ʠʟʦʪʝʨʤʳ ʥʘ ʫʨʦʚʝʥʴ ʠ ʚʳʰʝ ʤʦʨʝʥʦ-ʣʝʜʥʠʢʦʚʳʭ 

ʧʣʦʪʠʥ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʫʚʝʣʠʯʝʥʠʶ ʪʘʷʥʠʷ ʣʝʜʥʠʢʦʚ ʠ ʦʪʪʘʠʚʘʥʠʶ ʤʝʨʟʣʦʡ ʧʣʦʪʠʥʳ; 

4) ʨʝʟʢʦʝ ʚʦʟʨʘʩʪʘʥʠʝ, ʜʘʞʝ ʚ ʭʦʨʦʰʫʶ ʩʦʣʥʝʯʥʫʶ ʧʦʛʦʜʫ, ʦʙʲʝʤʘ ʚʦʜʳ ʚ ʨʫʩʣʝ ʩ 
ʧʘʚʦʜʢʦʚʳʤ ʨʘʟʤʳʚʦʤ ʙʝʨʝʛʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʝʣʝʚʳʭ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ; 

5) ʥʘʣʠʯʠʝ ʥʘ ʪʝʣʝ ʧʣʦʪʠʥ ʚʳʩʦʢʦʛʦʨʥʳʭ ʦʟʝʨ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʤʦʠʥ, ʦʚʨʘʞʥʦʡ ʩʝʪʠ; 

6) ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʛʨʝʙʥʝ ʧʣʦʪʠʥʳ ʦʟʝʨʘ ʨʫʩʝʣ ʧʝʨʝʣʠʚʘ ʚʦʜʳ ʧʨʠ ʠʭ ʧʝʨʝʧʦʣʥʝʥʠʠ; 
ʧʦʤʫʪʥʝʥʠʝ ʠ ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʚʦʜʳ ʚ ʤʝʩʪʘʭ ʠʭ ʚʳʭʦʜʘ ʠʟ-ʧʦʜ ʧʣʦʪʠʥʳ ʥʠʞʝ ʧʦ ʫʢʣʦʥʫ. 

ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʨʦʨʳʚʘ ʦʟʝʨ ʥʝʦʙʭʦʜʠʤʦ: 

1. ʉʦʟʜʘʥʠʝ ʩʝʪʠ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʧʣʦʪʠʥʳ, ʦʙʲʝʤʦʤ ʚʦʜʳ, 

ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʘʢʚʘʪʦʨʠʠ ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʦʟʝʨʘ; 

2. ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʦʚʝʜʝʥʠʝ ʩʧʫʪʥʠʢʦʚʳʭ ʘʵʨʦʚʠʟʫʘʣʴʥʳʭ (ʝʞʝʛʦʜʥʦ) ʠ ʜʝʪʘʣʴʥʳʭ 

ʥʘʟʝʤʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʪʝʛʦʨʠʠ ʧʨʦʨʳʚʦʦʧʘʩʥʦʩʪʠ ʠ ʟʦʥ ʚʦʟʤʦʞʥʦʛʦ ʩʝʣʝ-

ʧʘʚʦʜʢʦʚʦʛʦ ʧʦʨʘʞʝʥʠʷ ʧʨʠ ʠʭ ʧʨʦʨʳʚʝ; 

3. ʉʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪ ʧʨʦʛʥʦʟʘ ʦʞʠʜʘʝʤʦʡ ʧʨʦʨʳʚʦʦʧʘʩʥʦʩʪʠ ʚʳʩʦʢʦʛʦʨʥʳʭ ʦʟʝʨ; 

ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʤʝʩʪʥʳʭ ʛʦʩʘʜʤʠʥʠʩʪʨʘʮʠʡ, ʦʨʛʘʥʦʚ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ 

ʥʘʩʝʣʝʥʠʷ ʦʪ ʩʪʝʧʝʥʠ ʫʛʨʦʟʳ ʦʪ ʧʨʦʨʳʚʦʦʧʘʩʥʳʭ ʦʟʝʨ; ʧʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʨʘʙʦʪ ʥʘ ʜʦʛʦʚʦʨʥʦʡ ʦʩʥʦʚʝ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʨʦʛʥʦʟʦʚ ʠ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʣʦʪʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʶ ʟʦʥ ʚʦʟʤʦʞʥʦʛʦ ʧʦʨʘʞʝʥʠʷ [2.3]. 
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ʄʦʥʠʪʦʨʠʥʛʦʚʳʝ ʢʨʠʪʝʨʠʠ ʠ ʧʨʠʟʥʘʢʠ ʫʛʨʦʟʳ ʦʧʦʣʟʥʷ: ʠʥʜʠʢʘʪʦʨʘʤʠ ʚʦʟʤʦʞʥʳʭ 

ʛʝʦʨʠʩʢʦʚ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʦʧʦʣʟʥʝʡ ʷʚʣʷʶʪʩʷ: ʠʩʯʝʟʥʦʚʝʥʠʝ ʚʳʭʦʜʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

(ʨʦʜʥʠʢʦʚ); ʜʝʬʦʨʤʘʮʠʠ ʚʟʙʫʛʨʝʥʥʦʩʪʠ ʧʦʜ ʦʩʥʦʚʘʥʠʝʤ ʩʢʣʦʥʦʚ; ʧʨʦʩʘʜʢʘ ʛʨʫʥʪʦʚ ʚ ʛʦʣʦʚʥʦʡ 

ʯʘʩʪʠ ʦʧʦʣʟʥʝʚʳʭ ʮʠʨʢʦʚ; ʧʦʷʚʣʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʣʦʥʘ ʪʨʝʱʠʥ, ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʤʦʠʥ; 

ʧʦʷʚʣʝʥʠʝ ʥʘʨʘʩʪʘʶʱʝʛʦ ʟʚʫʢʘ ï ʛʨʦʭʦʪ; ʧʦʷʚʣʝʥʠʝ ʚ ʜʦʤʝ ʠ ʭʦʟʧʦʩʪʨʦʡʢʘʭ ʟʘʞʘʪʳʭ ʜʚʝʨʝʡ ʠ 

ʩʪʚʦʨʦʢ ʦʢʦʥ. 

ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʧʦʣʟʥʝʡ ʥʝʦʙʭʦʜʠʤʦ: ʩʦʟʜʘʥʠʝ ʩʝʪʠ ʩʪʘʥʮʠʡ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʦʧʦʣʟʥʝʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʷʚʣʝʥʠʷʤʠ; ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʛʥʦʟʘ ʥʘ ʦʧʦʣʟʥʝʦʧʘʩʥʳʭ ʩʢʣʦʥʘʭ 

ʝʞʝʜʥʝʚʥʳʤ ʚʠʟʫʘʣʴʥʳʤ ʦʩʤʦʪʨʦʤ ʙʣʠʟʣʝʞʘʱʠʭ ʢ ʥʘʩʝʣʝʥʥʦʤʫ ʧʫʥʢʪʫ ʩʢʣʦʥʦʚ; ʨʘʟʨʘʙʦʪʢʘ 

ʢʘʨʪ ʧʨʦʛʥʦʟʘ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʨʠʩʢʦʚ (ʜʦʣʛʦ-, ʩʨʝʜʥʝ-, ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʚʘʨʠʘʥʪʳ) [2]. 

ʅʘ ʨʠʩʫʥʢʝ 1. ʧʨʝʜʩʪʘʚʣʝʥʘ çʂʘʨʪʘ ʩʝʪʠ ʤʦʥʠʪʦʨʠʥʛʘ ʛʝʦʨʠʩʢʦʚ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʝʨʘʚʰʘʥè, 

ʩʦʩʪʘʚʣʝʥʥʘʷ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ ʂʦʤʠʪʝʪʘ ʧʦ ʯʨʝʟʚʳʯʘʡʥʳʤ ʩʠʪʫʘʮʠʷʤ ʠ ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʝ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. 

ɺʝʣʠʯʠʥʘ ʩʪʦʢʘ ʚʦʜʦʪʦʢʦʚ ʙʘʩʩʝʡʥʘ ʨ. ɿʝʨʘʚʰʘʥ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ ʠ 

ʤʘʢʩʠʤʫʤ ʨʘʩʭʦʜʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʥʝʛʦʪʘʷʥʠʷ.  

ɺ ʪʝʯʝʥʠʝ ʣʝʪʘ ʚʦʜʳ ʚʩʝʭ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʘʝʚ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʦʨʦʰʝʥʠʷ.  

ʂʣʠʤʘʪ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩ ʨʝʟʢʠʤʠ ʠ ʙʦʣʴʰʠʤʠ ʩʫʪʦʯʥʳʤʠ, 

ʩʝʟʦʥʥʳʤʠ ʠ ʟʦʥʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ 

ʦʢʘʟʳʚʘʶʪ ʤʝʩʪʥʳʝ ʫʩʣʦʚʠʷ (ʚʳʩʦʪʘ ʠ ʬʦʨʤʘ ʨʝʣʴʝʬʘ, ʧʦʯʚʘ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʪ.ʜ.) ʠ ʠʟ-ʟʘ ʵʪʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʪʴʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʷ ʥʝʩʢʦʣʴʢʠʭ 

ʢʠʣʦʤʝʪʨʦʚ ʠ ʜʘʞʝ ʩʦʪʝʥ ʤʝʪʨʦʚ [1.2]. 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʷʥʚʘʨʷ ʠʟʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ ï 10ʉ (ʤʝʪʝʦʩʪʘʥʮʠʷ 

ʇʝʥʜʞʠʢʝʥʪ) ʜʦ - 7-10Áʉ (ʤʝʪʝʦʩʪʘʥʮʠʷ ɼʝʭʘʫʟ). ɸʙʩʦʣʶʪʥʳʡ ʤʠʥʠʤʫʤ ʨʘʚʝʥ ï 29Áʉ 

ʤʝʪʝʦʩʪʘʥʮʠʠ ʇʝʥʜʞʠʢʝʥʪ (ɼʫʧʫʣʠ). ʉʘʤʳʡ ʞʘʨʢʠʡ ʤʝʩʷʮ ï ʠʶʣʴ (ʩʨʝʜʥʷʷ ʠʶʣʴʩʢʘʷ 

ʪʝʤʧʝʨʘʪʫʨʝ + 25Áʉ, ʘʙʩʦʣʶʪʥʳʡ ʤʘʢʩʠʤʫʤ +42Áʉ). 

ɹʝʟʤʦʨʦʟʥʳʡ ʧʦʨʦʜ ʚ ʩʨʝʜʥʝʤ ʜʣʷ ʜʦʣʠʥʳ ʩʦʩʪʘʚʣʷʝʪ 200 ʜʥʝʡ. ʅʘ ʚʳʩʦʪʝ ʙʦʣʝʝ 2500 

ʤʝʪʨʦʚ - 10 ʤʘʷ. ʊʘʢʦʝ ʞʝ ʩʦʩʪʦʷʥʠʝ ʦʪʤʝʯʘʝʪʩʷ ʠ ʦʩʝʥʴʶ.  

ɼʣʷ ʚʳʩʦʢʦʛʦʨʥʦʡ ʯʘʩʪʠ ʙʦʢʦʚʳʭ ʧʨʠʪʦʢʦʚ ʠ ʩʘʡʝʚ, ʚʳʰʝ 2500 ʤʝʪʨʦʚ ʭʘʨʘʢʪʝʨʥʳ ʦʯʝʥʴ 

ʨʝʟʢʠʝ ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʚ ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʛʦʜʘ. ʉʨʝʜʥʷʷ ʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʷʥʚʘʨʷ 

ʦʧʫʩʢʘʝʪʩʷ ʜʦ 12,1Áʉ, ʘʙʩʦʣʶʪʥʳʡ ʤʠʥʠʤʫʤ ʜʦʩʪʠʛʘʝʪʩʷ -36Á. ʉʨʝʜʥʷʷ ʠʶʣʴʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʝ 

ʨʘʚʥʘ +100ʉ, ʘʙʩʦʣʶʪʥʳʡ ʤʘʢʩʠʤʫʤ +20 - +25Áʉ. ʥʘʠʙʦʣʴʰʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʝʟʤʦʨʦʟʥʦʛʦ 

ʧʝʨʠʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 83 ʜʥʷ. 

ʇʦ ʩʪʝʧʝʥʠ ʫʚʣʘʞʥʝʥʠʷ ʙʘʩʩʝʡʥ ʨ. ɿʝʨʘʚʰʘʥ ʦʪʥʦʩʷʪʩʷ ʢ ʟʦʥʝ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ. 

ɻʦʜʦʚʘʷ ʩʫʤʤʘ ʦʩʘʜʢʝ ʚ ʤʥʦʛʦʣʝʪʥʝʤ ʨʘʟʨʝʟʝ ʩʦʩʪʘʚʣʷʝʪ: ʤʝʪʝʦʩʪʘʥʮʠʷ ʇʝʥʜʞʠʢʝʥʪ ï 381ʤʤ, 

ʤʝʪʝʦʩʪʘʥʮʠʷ ʉʘʥʛʠʩʪʦʥ (ɸʡʥʠ)-231 ʤʤ, ʤʝʪʝʦʩʪʘʥʮʠʷ ɼʫʞʘʫʟ-365 ʤʤ, ʧʨʠʯʝʤ ʚ ʭʦʣʦʜʥʦʡ 

ʧʝʨʠʦʜ (XI-II)- ʚʳʩʝʜʘʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 222,95, ʠ126 ʤʤ. ɸʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. 

ɺ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʛʦʜʦʚʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʚ ʤʥʦʛʦʣʝʪʥʝʤ ʨʘʟʨʝʟʝ ʩʦʩʪʘʚʣʷʝʪ: ʥʘ 

ʤʝʪʝʦʩʪʘʥʮʠʠ ʀʩʢʘʥʜʝʨ-ʂʫʣʴ ï 306 ʤʤ.  

ʅʘ ʤʝʪʝʦʩʪʘʥʮʠʠ ɸʥʟʦʙʩʢʠʡ ʧʝʨʝʚʘʣ 841 ʤʤ, ʧʨʠʪʦʤ ʠ ʭʦʣʦʜʥʦʡ ʧʝʨʠʦʜ (XI-III ) ï ʚʳʧʘʜʘʝʪ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 138 ʠ 476 ʤʤ. 

ʆʩʦʙʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʨʷʜʫ ʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ ʟʘʥʠʤʘʝʪ ʤʝʪʝʦʦʙʩʪʘʥʦʚʢʘ, ʩʣʦʞʠʚʰʘʷʩʷ 

ʟʠʤʦʡ 2017 ʛ. ʠ ʚʝʩʥʦʡ 2018 ʛ., ʯʪʦ ʧʨʦʚʝʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʦʧʦʣʟʥʝʡ ʠ ʩʝʣʝʚʳʭ 

ʧʦʪʦʢʦʚ. 
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ʈʠʩ. 1. ʂʘʨʪʘ ʩʝʪʠ ʤʦʥʠʪʦʨʠʥʛʘ ʛʝʦʨʠʩʢʦʚ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʝʨʘʚʰʘʥ 

Fig. 1. Map of the Georisks Monitoring Network of the Zeravshan River Basin 

 
 

ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʚʳʧʘʚʰʝʝ ʩ ʥʦʷʙʨʷ 2017 ʛʦʜʘ ʧʦ ʤʘʨʪʝ 2018 ʛʦʜʘ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʳʩʠʣʦ ʩʨʝʜʥʶʶ ʤʥʦʛʦʣʝʪʥʶʶ ʥʦʨʤʫ ʠ ʩʦʩʪʘʚʠʣʦ: ʇʝʥʜʞʠʢʝʥʪʩʢʠʡ ʨʘʡʦʥ ï ʦʢʦʣʦ 165%, 

ɸʡʥʠʥʩʢʠʡ ʨʘʡʦʥ 110-140%. 

ɺʝʩʥʦʡ ʚ ʜʦʣʠʥʘʭ ʦʩʘʜʢʠ ʚʳʧʘʜʘʣʠ ʚ ʚʠʜʝ ʜʦʞʜʷ, ʚ ʛʦʨʘʭ ʚ ʚʠʜʝ ʩʥʝʛʘ ʠ ʜʦʞʜʷ. ʉʥʝʞʥʳʡ 

ʧʦʢʨʦʚ ʦʧʠʩʳʚʘʝʤʦʛʦ ʨʘʡʦʥʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0 ʜʦ 152 ʩʤ, ʚ ʜʦʣʠʥʝ ʨ. ɿʝʨʘʚʰʘʥ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʦʪ 33 ʩʤ (ʤʝʪʝʦʩʪʘʥʮʠʷ ʀʩʢʘʥʜʝʨ-ʂʫʣʴ) ʜʦ 264 ʩʤ (ʤʝʪʝʦʩʪʘʥʮʠʷ ɸʥʟʦʙʩʢʦʡ ʧʝʨʝʚʘʣ) ʚ ʛʦʨʥʳʭ 

ʨʘʡʦʥʘʭ. ɿʘʧʘʩʳ ʚʦʜʳ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʟʘ 2017-2018 ʛʛ. ʩʦʩʪʘʚʠʣʠ ʧʦ ʇʝʥʜʞʠʢʝʥʪʩʢʦʤʫ 

ʨʘʡʦʥʫ ʦʢʦʣʦ 200% ʦʪ ʤʥʦʛʦʣʝʪʥʝʡ ʩʨʝʜʥʝʡ ʠʟ ʥʘʠʙʦʣʴʰʠʭ ʟʘ ʟʠʤʫ. 

ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ ʚʝʪʨʘʤʠ ʚ ʨʘʡʦʥʝ ï ʟʘʧʘʜʥʳʝ, ʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʳ ʚ ʚʝʩʝʥʥʝʝ 

ʚʨʝʤʷ.  

ɺʳʚʦʜʳ. ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʩʥʠʞʝʥʠʷ ʛʝʦʨʠʩʢʦʚ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʝʦʙʭʦʜʠʤʦ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʠ ʫʩʠʣʠʪʴ ʤʦʥʠʪʦʨʠʥʛ: 

- ʩʦʟʜʘʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʢʦʤʧʣʝʢʩʥʦ-ʧʦʣʠʤʦʥʠʪʦʨʠʥʛʦʚʳʭ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʳʭ, ʥʘʟʝʤʥʳʭ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʚʠʟʫʘʣʴʥʳʭ ʨʝʞʠʤʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʦʧʘʩʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. 

- ʧʨʦʚʝʜʝʥʠʝʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʨʝʘʣʴʥʦʤ 

ʨʝʞʠʤʝ ʚʨʝʤʝʥʠ, ʧʦʣʫʯʝʥʠʝ, ʘʨʭʠʚʠʨʦʚʘʥʠʝ, ʦʙʨʘʙʦʪʢʘ, ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʩ ʩʚʦʝʚʨʝʤʝʥʥʦʡ 

ʧʝʨʝʜʘʯʝʡ ʠ ʦʙʤʝʥʦʤ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʩ ʧʨʦʬʠʣʠʨʫʶʱʠʤʠ 

ʚʝʜʦʤʩʪʚʘʤʠ ʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʟʘʱʠʪʫ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. 

- ʦʨʛʘʥʠʟʘʮʠʝʡ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ, ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʛʦ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʞʠʜʘʝʤʳʭ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʠʷ 
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ïÿùì ĔìüìČùô ýñ÷ĕúô āìþìüùúö, ýìü öìüðì ìó ýñ÷ĕúô ÷úôĊ ýìùïô þú ïìõüôûìõîìýþìïôĕú, ìó øúĕô ìûüñ÷ þú ùúċíü 
ôðúøì øñČíìð. 

Öì÷ôðîúòìĕú: øúùôþúüôùï, āìþìüĕúô ïñú÷úïĒ, øÿĕôþô ïñú÷úïĒ, ôė÷ôø, þìĎõôüČíôô ï÷úíì÷Ē, óÿĕÿüúþô 
øñþñúüú÷úïĒ, þìüøìĕúô íìüĀĒ, øúùôþúüôùïô ýñ÷Ē. 

 

ʄʆʅʀʊʆʈʀʅɻ ʇʈʀʈʆɼʅʓʍ ɻɽʆʈʀʉʂʆɺ ɺ ɹɸʉʉɽʁʅɽ ʈɽʂʀ ɿɽʈɸɺʐɸʅ 

ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʦʧʘʩʥʦʩʪʝʡ ʩʚʷʟʘʥʦ ʩ ʛʣʦʙʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ï ʫʚʝʣʠʯʝʥʠʝʤ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ ʠ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʩ ʥʝʨʘʮʠʦʥʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʝʤʝʣʴ, ʦʩʦʙʝʥʥʦ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ 

- ʥʘʨʫʰʝʥʠʝʤ ʧʨʠʨʦʜʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʩʢʣʦʥʦʚ, ʯʪʦ ʚ ʮʝʣʦʤ ʦʧʨʝʜʝʣʷʝʪ ʤʝʪʦʜʦʣʦʛʠʶ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ. ɺ 

ʜʦʣʠʥʝ ʙʘʩʩʝʡʥʘ ʨʝʢʘ ɿʝʨʘʚʰʘʥ ʩʝʣʝʦʧʘʩʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʨʝʜʥʝʛʦʨʥʳʝ ʯʘʩʪʠ. ʇʦʨʘʞʝʥʥʦʩʪʴ ʠʭ ʩʝʣʝʚʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʧʦ ʧʣʦʱʘʜʠ ʚ ʛʦʨʦʜʘʭ ʜʦʩʪʠʛʘʝʪ ʜʦ 25%. ʌʦʨʤʠʨʫʶʪʩʷ ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ ʚʩʝʭ ʪʠʧʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʩʚʷʟʥʳʭ 

(ʛʨʷʟʝʚʳʝ ʠ ʛʨʷʟʝʢʘʤʝʥʥʳʝ) ʜʦ ʥʝʩʚʷʟʥʳʭ (ʥʘʥʦʩʦʚʦʜʥʳʝ). ʉ ʘʧʨʝʣʷ ʧʦ ʥʦʷʙʨʴ ʧʨʦʜʦʣʞʘʝʪʩʷ ʩʝʣʝʦʧʘʩʥʳʡ ʧʝʨʠʦʜ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʠʪʦʨʠʥʛ, ʛʝʦʨʠʩʢ, ʧʨʠʨʦʜʥʘʷ ʩʨʝʜʘ, ʢʣʠʤʘʪ, ʛʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ 

ʷʚʣʝʥʠʷ, ʩʥʝʞʥʳʭ ʣʘʚʠʥ, ʤʦʥʠʪʦʨʠʥʛ ʩʝʣʝʡ. 

 

MONITORING OF NATURAL GEORISKS OF THE ZERAWSHAN RIVER BASIN  

He increase in the number of hazards is associated with global climate change - an increase in precipitation and 

temperature, as well as the irrational use of land, especially mountain slopes - disruption of the natural equilibrium of the 

slopes, which generally determines the monitoring methodology. In the valley of the Zeravshan river basin, the middle 

mountainous parts are the most dangerous. The impact of their mudflow processes on the area in cities reaches up to 25%. 

Mudflows of all types are formed, ranging from coherent (mud and mudstone) to incoherent (nanoscale). From April to 

November, the mudflow period continues. 

Key words: monitoring, georisk, natural environment, climate, global change, damaging factor, glaciological 

disasters, monitoring of mudflows. 
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ʋɼʂ: 551.324.63 

ʇʈʆʎɽʉʉ ɼɽɻʈɸɼɸʎʀʀ ʃɽɼʅʀʂʆɺ ɺɽʈʍʆɺʔʗ ɹɸʉʉɽʁʅɸ ʈɽʂʀ ɿɸʈɸʌʐɸʅ ɺ 

ʋʉʃʆɺʀʗʍ ʉʆɺʈɽʄɽʅʅʆɻʆ ʀɿʄɽʅɽʅʀʗ ʂʃʀʄɸʊɸ 

 

ʂʫʨʙʦʥʦʚ ʅ.ɹ., ɺʦʩʠʜʦʚ ʌ.ʂ., ʄʠʨʟʦʭʦʥʦʚʘ ʉ.ʆ., ʍʘʣʠʤʦʚ ɸ.ʄ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʎʝʥʪʨ ʧʦ ʠʟʫʯʝʥʠʶ ʣʝʜʥʠʢʦʚ ɸʅ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

 

ʆʩʥʦʚʥʳʝ ʣʝʜʥʠʢʠ ʠ ʦʣʝʜʝʥʝʥʠʷ ʊʘʜʞʠʢʠʩʪʘʥʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʚʳʩʦʢʠʭ 

ʭʨʝʙʪʦʚ, ʪʘʢʠʭ ʢʘʢ ɸʢʘʜʝʤʠʠ ʥʘʫʢ (ʧʠʢʠ ʀʩʤʘʠʣ ʉʘʤʘʥʳ, ʂʦʨʞʝʥʝʚʩʢʠʡ, ɻʘʨʤʦ), ʗʟʛʫʣʷʤ (ʧʠʢ 

ʈʝʚʦʣʶʮʠʷ), ɿʘʣʘʡ (ʧʠʢ ɸʚʠʮʝʥʥʳ), ʇʝʪʨ ʇʝʨʚʳʡ (ʧʠʢ ʄʦʩʢʚʘ) ʠ ʄʘʪʯʠʥʩʢʦʛʦ ʛʦʨʥʦʛʦ ʫʟʣʘ. 

ʃʝʜʥʠʢʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʦʷʪʩʷ ʠʟ ʦʪʜʝʣʴʥʳʭ ʣʝʜʥʠʢʦʚ ʠ ʣʝʜʥʠʢʦʚʳʭ ʧʣʦʱʘʜʝʡ ʢʦʪʦʨʳʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʦʢʨʘʠʥʘʭ ʠ ʣʦʞʙʠʥʘʭ ʭʨʝʙʪʦʚ ʊʫʨʢʝʩʪʘʥʘ, ɿʘʨʘʬʰʘʥʘ, ɸʣʘʷ, ɻʠʩʩʘʨʘ, ʈʫʰʘʥʘ, 

ʐʘʭʜʘʨʘ ʠ ʪ.ʜ. ɸ ʪʘʢʞʝ ʤʥʦʞʝʩʪʚʘ ʣʝʜʥʠʢʦʚ ʠ ʬʠʨʥʦʚʳʭ ʧʣʦʱʘʜʝʡ ʥʘʭʦʜʷʪʩʷ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ -

ʄʫʢʩʫ, ɺʘʥʯʘ, ʗʟʛʫʣʷʤʘ, ʆʙʠʭʠʥʛʦʙʘ, ʆʙʠʤʘʟʘʨʘ, ɻʘʨʤʦ, ɻʫʥʜʘ, ɹʦʭʫʜʘ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʠʭ 

ʧʣʦʱʘʜʴ ʦʣʝʜʝʥʝʥʠʡ ʜʦʩʪʠʛʘʶʪ 15-30% ʦʪ ʝʛʦ ʦʙʱʝʡ ʧʣʦʱʘʜʠ. 

ɻʠʩʩʘʨʘ-ɸʣʘʷ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʛʦʨʥʦʡ ʩʠʩʪʝʤʳ ʖʞʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʠ ʦʭʚʘʪʳʚʘʝʪ ʩʝʚʝʨʥʳʝ 

ʠ ʶʞʥʳʝ ʩʢʣʦʥʳ ʭʨʝʙʪʳ ʊʫʨʢʝʩʪʘʥʘ, ɿʘʨʘʬʰʘʥʘ, ɻʠʩʩʘʨʘ, ʂʘʨʘʪʝʛʠʥʘ-ɼʘʨʚʘʟʘ ʠ ɸʣʘʷ. ɺ ʩʠʩʪʝʤʝ 

ʦʣʝʜʝʥʝʥʠʠ ʚʳʰʝʥʘʟʚʘʥʥʳʝ ʛʦʨʥʳʝ ʫʟʣʳ ʩʫʱʝʩʪʚʫʶʪ ʙʦʣʴʰʘʷ ʨʘʟʥʠʮʘ, ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʤʝʩʪʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʝ ʉʦʭ ʣʝʜʥʠʢʠ ʥʘʭʦʜʷʪʩʷ ʥʘ 

ʚʳʩʦʪʝ 2400 ʤ, ʘ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʂʦʢʩʫ (ʆʙʠ ʂʘʙʫʜ) ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʚʳʩʦʪʝ 5600 ʤ [1,ʩ.40]. 

ɸ ʪʘʢʞʝ ʚ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʠʞʥʝʡ ʯʘʩʪʠ ʣʝʜʥʠʢʦʚ ʯʝʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠʭ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʘʷ ʨʘʟʥʠʮʘ ʦʪ 2600 ʜʦ 5200 ʤ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʣʝʜʥʠʢʦʚ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʢʦʪʣʦʚʠʥʥʳʭ ʤʝʩʪʘʭ. ɺ ʜʘʥʥʦʡ 

ʤʝʩʪʥʦʩʪʠ ʚʳʧʘʜʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʚʸʨʜʳʭ ʦʩʘʜʢʦʚ ʠ ʧʨʠ ʫʧʣʦʪʥʝʥʠʷʭ ʦʥʠ ʧʨʝʚʨʘʱʘʶʪʩʷ 

ʚ ʬʠʨʥ ʠ ʚ ʣʸʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʩʠʩʪʝʤʘ ʢʘʨʦʚʳʭ ʣʝʜʥʠʢʦʚʳʡ ʨʝʛʠʦʥ ʥʘʭʦʜʠʪʩʷ ʚ 

ʦʢʨʫʛʘʭ ʛʦʨʥʳʝ ʩʠʩʪʝʤʳ ɻʠʩʩʘʨʘ-ɸʣʘʷ ʥʘ ʚʳʩʦʪʝ ʦʪ 3700 ʜʦ 4400 ʤʝʪʨʦʚ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ 

ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɸʤʫʜʘʨʴʠ ʩʦʩʪʘʚʣʷʝʪ 74,9% ʝʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʚ ʙʘʩʩʝʡʥʝ ʉʳʨʜʘʨʴʠ ʟʘʥʠʤʘʝʪ 64,8% 

ʝʛʦ ʦʣʝʜʝʥʝʥʠʠ [2,ʩ.32]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪ, ʯʪʦ ʫʥʠʢʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʣʴʝʬ ʊʘʜʞʠʢʠʩʪʘʥʘ ʩʦʟʜʘʣʠ ʫʩʣʦʚʠʷ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʘʭ 

ʣʝʜʥʠʢʦʚ ʩʦ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ. ʅʘʣʠʯʠʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʭʨʝʙʪʦʚ ʠ ʧʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ ʥʠʤʠ 

ʥʘʭʦʜʷʪʩʷ ʫʟʢʠʝ ʠ ʛʣʫʙʦʢʠʝ ʜʦʣʠʥʳ, ʩʦʟʜʘʸʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʢʨʫʧʥʳʭ ʜʦʣʠʥʥʳʭ ʣʝʜʥʠʢʦʚ ʩ ʧʨʠʪʦʢʘʤʠ (ʜʝʥʜʨʠʪʦʚʳʡ). ʃʝʜʥʠʢʠ ʜʝʥʜʨʠʪʦʚʦʛʦ ʪʠʧʘ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʣʝʜʥʠʢʠ ʌʝʜʯʝʥʢʦ, ɻʘʨʤʦ, ʈʫʩʩʢʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ, ɿʘʨʘʬʰʘʥ ʠ ʪ.ʜ. 

ʊʘʢʠʝ ʣʝʜʥʠʢʠ ʥʝ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʫʢʣʦʥʘ ʠ ʩʦʩʪʦʷʪ ʠʟ ʤʥʦʛʠʭ ʧʨʠʪʦʢʦʚ, ʩʧʫʩʢʘʶʱʠʭʩʷ ʩ ʩʢʣʦʥʘʭ 

ʛʦʨʳ ʠ ʭʨʝʙʪʳ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʛʣʘʚʥʳʤ ʩʪʚʦʣʦʤ ʣʝʜʥʠʢʘ. 

ɽʜʠʥʩʪʚʝʥʥʳʤ ʢʨʫʧʥʳʤ ʣʝʜʥʠʢʦʤ ʚ ɻʠʩʩʘʨʦ-ɸʣʘʝ ʷʚʣʷʝʪʩʷ ɿʘʨʘʬʰʘʥʩʢʠʡ ʣʝʜʥʠʢʦʚʳʡ 

ʫʟʝʣ. ɿʘʨʘʬʰʘʥʩʢʠʡ ʣʝʜʥʠʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ ʄʘʪʯʘ (ɿʘʨʘʬʰʘʥ) ʠ ʦʥ ʚʭʦʜʠʪ ʚ ʛʨʫʧʧʫ 

ʜʝʥʪʨʠʪʦʚʳʭ ʣʝʜʥʠʢʦʚ. ʂ ʧʠʪʘʥʠʶ ʜʘʥʥʦʛʦ ʣʝʜʥʠʢʘ ʨʘʥʝʝ ʫʯʘʩʪʚʦʚʘʣʦ ʜʦ 20 ʣʝʜʥʠʢʦʚ-ʧʨʠʪʦʢʦʚ 

[3,ʩ.46]. ʆʩʥʦʚʥʳʡ ʠʩʪʦʯʥʠʢ ʘʢʢʫʤʫʣʷʮʠʠ ɿʘʨʘʬʰʘʥʩʢʦʛʦ ʣʝʜʥʠʢʘ ʥʘʯʠʥʘʝʪʩʷ ʥʘ ʩʪʳʢʝ ʭʨʝʙʪʦʚ 

ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ, ɿʘʨʘʬʰʘʥʩʢʦʛʦ ʠ ɸʣʘʡʩʢʦʛʦ. ʆʥ ʪʝʯʝʪ ʩʥʘʯʘʣʘ ʥʘ ʶʛ, ʘ ʟʘʪʝʤ ʚʙʣʠʟʠ ʧʝʨʝʚʘʣʘ 

ʄʘʪʯʘ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʥʘ ʟʘʧʘʜ. ʌʠʨʥʦʚʘʷ ʦʙʣʘʩʪʴ ʵʪʦʛʦ ʧʦʪʦʢʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʘʷ, ʠ 

ʦʩʥʦʚʥʦʝ ʧʠʪʘʥʠʝ ʣʝʜʥʠʢ ʧʦʣʫʯʘʝʪ ʟʘ ʩʯʝʪ ʧʨʠʪʦʢʦʚ, ʙʝʨʫʱʠʭ ʥʘʯʘʣʦ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ 

ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨʝʙʪʘ. ʅʝʦʙʭʦʜʠʤʘ ʦʪʤʝʪʠʪ, ʯʪʦ ʥʘ ʟʘʧʘʜʥʦʤ ʧʦʛʨʫʞʝʥʠʠ ɿʘʨʘʬʰʘʥʩʢʦʛʦ 

ʭʨʝʙʪʘ ʥʝ ʩʦʭʨʘʥʠʣʠʩʴ ʩʣʝʜʳ ʧʨʝʜʳʜʫʱʠʭ ʦʣʝʜʝʥʝʥʠʡ. ʂ ʚʦʩʪʦʢʫ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠʨʦʩʪ ʟʘʧʘʩʦʚ 

ʣʴʜʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʩʦʭʨʘʥʠʚʰʠʤʠʩʷ ʫʟʣʘʤʠ ʦʣʝʜʝʥʝʥʠʷ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʐʘʭʠʩʘʬʝʜ, ɼʘʨʛ, 

ɼʘʰʪʠʦʙʫʨʜʦʥ, ɻʫʟʥ, ʇʘʜʘʩʢ, ɼʠʤʥʦʨʘ, ʈʝʚʫʪ, ʈʦʛ, ʉʘʥʛʠʢʘʣʘ ʠ ɼʠʭʘʜʘʥʛ. ɺ ʫʟʣʘʭ ʫʯʘʩʪʚʫʶʪ 5-

10 ʥʝʙʦʣʴʰʠʭ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʣʝʜʥʠʢʦʚ (ʜʦ 2 ʢʤ) ʠ ʙʦʣʴʰʘʷ ʯʘʩʪʠ ʠʭ ʦʪʩʪʫʧʠʣʘ ʥʘ 500-800 ʤ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʜʠʥ ʠʟ ʩʝʨʴʝʟʥʳʭ ʠ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ ʷʚʣʷʝʪʩʷ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʢʦʪʦʨʘʷ ʢʘʞʜʳʝ 12-15 ʣʝʪ, ʢʘʞʜʳʝ 30 ʣʝʪ, ʢʘʞʜʳʝ 70 ʣʝʪ ʠ ʙʦʣʝʝ ʠʤʝʝʪ 
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ʧʦʚʪʦʨʷʝʤʦʩʪʠ. ɿʜʝʩʴ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʦʣʝʜʝʥʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʜʘʥʥʦʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʃʝʜʥʠʢʠ, ʢʦʪʦʨʳʤ ʩʚʦʡʩʪʚʝʥʥʳ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʝ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ, 

ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ʧʫʣʴʩʠʨʫʶʱʠʭ ʠ ʪʘʢʠʝ ʣʝʜʥʠʢʠ ʠʟʚʝʩʪʥʳ ʚʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ ʤʠʨʘ. ʀʭ 

ʙʳʩʪʨʳʝ ʧʦʜʚʠʞʢʠ ʯʘʩʪʦ ʧʨʠʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʜʧʨʫʜʥʳʭ ʦʟʝʨ, ʧʨʦʨʳʚʳ ʢʦʪʦʨʳʭ ʚʳʟʳʚʘʶʪ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʧʘʚʦʜʢʠ ʠ ʩʝʣʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʯʝʥʴ ʚʘʞʥʦ ʥʘʫʯʠʪʴʩʷ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʪʘʢʠʝ 

ʧʦʜʚʠʞʢʠ. ʀʟ ʰʝʩʪʠʜʝʩʷʪʠ ʧʷʪʠ ʪʘʢʠʭ ʧʫʣʴʩʠʨʫʶʱʠʭ, ʢʘʢ ʠʭ ʥʘʟʳʚʘʶʪ, ʣʝʜʥʠʢʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ 

ʚ ʛʦʨʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʪʨʠʜʮʘʪʴ ʧʷʪʴ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ɺʘʥʯ, 

ʆʙʠʭʠʥʛʦʫ, ʉʘʫʢʩʘʡ, ʉʫʨʭʦʙ, ʄʫʢʩʫ ʠ ʜʨ. [4,ʩ.9].  

ʃʝʜʥʠʢʠ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʘʨʘʬʰʘʥ ʥʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʳ ʠʤʝʝʤ ʙʦʣʴʰʝ ʜʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʩ 1972 ʛʦʜʘ. ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʫʱʝʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ 

ʣʝʜʥʠʢʦʚ ʚ ʜʘʥʥʦʤ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʨʘʟʜʝʣʠʣʠʩʴ: ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨʝʙʪʘ ʙʦʣʝʝ 

119 ʣʝʜʥʠʢʦʚ ʜʝʡʩʪʚʦʚʘʣʠ, ʠʭ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 271,1 ʢʤ2. ʗʟʳʢʦʚʘʷ ʯʘʩʪʴ ʣʝʜʥʠʢʘ 

ʙʝʨʸʪ ʥʘʯʘʣʦ ʦʪ ʚʳʩʦʪʳ 2800 ʤ, ʘ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʠʤʝʶʪ ʜʣʠʥʫ ʦʪ 1 ʜʦ 14 ʢʤ. ʂʨʫʧʥʝʡʰʠʝ 

ʣʝʜʥʠʢʠ ʙʘʩʩʝʡʥʘ ʥʘʭʦʜʷʪʩʷ ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨʝʙʪʘ ʧʦ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʜʦʣʠʥʳ. ʉʨʝʜʠ ʜʘʥʥʳʭ ʣʝʜʥʠʢʦʚ ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʩ ʠʤʝʝʪ ʦʙʱʫʶ ʧʣʦʱʘʜʴ 52,4 ʢʤ2, ʈʦʩʩʠʥʜʞ 

(ʦʙʱʘʷ ʧʣʦʱʘʜʴ 18,3 ʢʤ2), ʘ ʪʘʢʞʝ ɺʦʜʠʬ, ʜʠʚʠʜʝʥʜʳ ʉʘʤʜʞʘʥ, ʃʷʥʛʘʨ, ʗʨʤ, ʉʘʙʘʛ ʠ ʪ.ʜ., ʵʪʠ 

ʣʝʜʥʠʢʠ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨ, ʝʝ ʧʣʦʱʘʜʴ ʦʪ 6-7 ʢʤ2. ɼʣʷ ʩʦʩʪʦʷʥʠʷ ʣʝʜʥʠʢʦʚ ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ 

ʣʝʜʥʠʢʘ ʖʣʜʘʰ ʠ ʧʦʜʢʣʶʯʝʥʦ ʩ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ ʣʝʜʥʠʢ ʇʨʝʦʙʨʘʞʝʥʩʢʠʡ. ʉʦʩʪʦʷʥʠʝ ʣʝʜʥʠʢʘ ʠʟ 

1870 ʛʦʜʘ ʚ 1932 ʛʦʜʫ ʚ ʨʘʟʤʝʨʝ 260 ʤ ʙʳʣ ʢʦʨʦʯʝ ʜʝʛʨʘʜʘʮʠʷ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʣʝʜʥʠʢʦʚʳʭ ʦʩʪʘʪʢʦʚ. ʈʝʢʘ ʩ ʣʝʜʥʠʢʘ, ʯʪʦʙʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠ ʩʦʜʝʡʩʪʚʦʚʘʪʴ 

ʇʨʝʦʙʨʘʞʝʥʩʢʠʡ ʣʝʜʥʠʢʦʚʳʭ ʦʟʝʨ ʠ ɼʝʭʠʩʦʨ, ʈʦʩʩʠʥʜʞ ʠ ɻɻʇ. 

ʇʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʜʥʠʢʦʚ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʘʨʘʬʰʘʥ ʦʪʭʚʘʪʘʝʪ ʧʦʯʪʠ 150 

ʣʝʪ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʦʜʦʣʞʘʶʱʠʭʩʷ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʢʦʣʠʯʝʩʪʚʫ, ʧʣʦʱʘʜʴʶ 

ʠ ʨʘʟʤʝʨʫ ʵʪʠʭ ʣʝʜʥʠʢʦʚ ʩʨʝʜʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʘʙʣʶʜʘʶʪʩʷ ʨʘʟʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʅʘʧʨʠʤʝʨ, 

ʅʘʩʳʨʦʚ ʄ.ɸ. ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [5,ʩ.64] ʦʧʨʝʜʝʣʠʣ, ʯʪʦ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʣʝʜʥʠʢʠ 

ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʘʨʘʬʰʘʥ ʨʘʚʥʳ 558 ʢʤ2, ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʜʦʩʪʠʛʘʶʪ 424 ʠ ʦʙʲʝʤ ʩʦʩʪʘʚʣʷʶʪ 55 ʢʤ3, 

ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʶʛʝ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨʝʙʪʘ ʩ ʧʣʦʱʘʜʴʶ 271,1 ʢʤ2, ʥʘ ʩʝʚʝʨʝ 

ɿʘʨʘʬʰʘʥʩʢʦʛʦ ʭʨʝʙʪʘ - 132,2 ʢʤ2, ʥʘ ʶʛʝ ʵʪʦʛʦ ʭʨʝʙʪʘ - 5,2 ʢʤ2 ʠ ʥʘ ʩʝʚʝʨʝ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ - 

148,2 ʢʤ2. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʄʫʩʘʝʚʘ ɿ. ʠ ɼʠʣʴʤʫʨʘʜʦʚʘ ʅ. [6,ʩ.25], ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʦʩʤʠʯʝʩʢʠʤ ʩʲʸʤʢʘʤ, ʣʝʜʥʠʢʠ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʘʨʘʬʰʘʥ ʟʘʥʠʤʘʶʪʩʷ 317,9 ʢʤ2 

ʧʣʦʱʘʜʴʶ ʶʞʥʳʝ ʩʢʣʦʥʳ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨʝʙʪʘ, 205,5 ʢʤ2 ʩʝʚʝʨʥʳʝ ʩʢʣʦʥʳ ɿʘʨʘʬʰʘʥʩʢʦʛʦ 

ʭʨʝʙʪʘ, 12,2 ʢʤ2 ʶʞʥʳʝ ʩʢʣʦʥʳ ʵʪʦʛʦ ʭʨʝʙʪʘ ʠ 106,5 ʢʤ2 ʩʝʚʝʨʥʳʝ ʩʢʣʦʥʳ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ, ʠ 

ʠʭ ʦʙʱʠʡ ʢʦʣʠʯʝʩʪʚʘ, ʧʣʦʱʘʜʝʡ ʠ ʦʙʲʝʤʦʚ ʩʦʩʪʘʚʣʷʶʪ 892, 642,1 ʢʤ2 ʠ 36,9 ʢʤ3, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʦ ʜʘʥʥʳʤ ʑʝʪʠʥʥʠʢʦʚ ɸ.ʉ. [1,ʩ.60] ʚ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʄʘʪʯʘ 587 ʣʝʜʥʠʢ ʠʤʝʶʪ 179,21 ʢʤ2 

ʧʣʦʱʘʜʴ, ʚ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʌʘʥ-ʗʛʥʦʙ 460 ʣʝʜʥʠʢ ʠʤʝʶʪ 133,29 ʢʤ2 ʧʦʣʷ ʠ ʚ ʙʘʩʩʝʡʥʘʭ ʣʝʚʳʭ 

ʧʨʠʪʦʢʦʚ ʨʝʢʠ ɿʘʨʘʬʰʘʥ (ʂʠʰʪʫʜ ʠ ʄʦʛʠʷʥ) 174 ʣʝʜʥʠʢ ʠʤʝʶʪ 43,26 ʢʤ2 ʧʣʦʱʘʜʴ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʦ ʩʝʛʦʜʥʷʰʥʝʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʣʝʜʥʠʢʠ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʘʨʘʬʰʘʥ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʦʣʝʜʝʥʝʥʥʳʭ ʮʝʥʪʨʦʚ: ʘ) ʚʝʨʭʦʚʴʝ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʄʘʪʯʘ (ɿʘʨʘʬʰʘʥ); ʙ) ʌʘʥʩʢʠʝ ʛʦʨʳ 

ʠʣʠ ɻʘʟʥʘ ʠ ʏʠʤʪʘʨʛʘ; ʚ) ʚʝʨʭʦʚʴʝ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʗʛʥʦʙ (ɻʫʣʙʦʟ) ʠ ʛ) ʚʝʨʭʦʚʴʷʭ ʙʘʩʩʝʡʥʦʚ ʨʝʢ 

ʂʠʰʪʫʜ ʠ ʄʦʛʠʷʥ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1 ʩʨʝʜʠ ʣʝʜʥʠʢʦʚ ʚʝʨʭʦʚʴʷ ʨʝʢʠ ɿʘʨʘʬʰʘʥ, ʩʘʤʠʤ ʢʨʫʧʥʝʡʰʠʤ 

ʣʝʜʥʠʢʦʤ ʷʚʣʷʝʪʩʷ ʣʝʜʥʠʢ ɿʘʨʘʬʰʘʥ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʪʳʢʝ ɿʘʨʘʬʰʘʥʩʢʦʛʦ ʠ 

ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨʝʙʪʦʚ, ʣʝʞʠʪ ʚ ʚʝʨʭʦʚʴʝ ʦʜʥʦʠʤʝʥʥʦʡ ʜʦʣʠʥʳ ʠ ʜʘʝʪ ʥʘʯʘʣʦ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ 

ʨʝʢ, ʥʝ ʪʦʣʴʢʦ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, ʥʦ ʠ ʚʩʝʡ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ - ɿʘʨʘʬʰʘʥʫ, ʢʦʪʦʨʘʷ 

ʦʨʦʰʘʝʪ ɿʘʨʘʬʰʘʥʩʢʫʶ ʜʦʣʠʥʫ, ʘ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʜʘʝʪ ʚʦʜʫ ʉʘʤʘʨʢʘʥʜʩʢʦʤʫ ʠ ɹʫʭʘʨʩʢʦʤʫ 

ʦʘʟʠʩʘʤ, ʘ ʪʘʢʞʝ ʯʘʩʪʠʯʥʦ ʧʠʪʘʶʪʩʷ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʟʝʤʣʝʡ ɼʞʠʟʘʢʩʢʦʡ ʠ 
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ʈʠʩ. 1. ʂʦʩʤʠʯʝʩʢʘʷ ʩʲʸʤʢʘ ʣʝʜʥʠʢʦʚ ʚʝʨʭʦʚʴʷ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʘʨʘʬʰʘʥ 

Fig. 1. Satellite imagery of the upper reaches of the Zarafshan River basin 

 
 

ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʝʡ [7,ʩ.74]. ʆʥ ʠʤʝʣ ʜʣʠʥʫ 27,8 ʢʤ, ʦʙʱʫʶ ʧʣʦʱʘʜʴ 132 ʢʤ2, ʠʟ ʥʠʭ 24 

ʢʤ2 ʧʦʢʨʳʪʦ ʤʦʨʝʥʦʡ. ʆʙʱʠʡ ʦʙʲʝʤ ʣʴʜʘ - 14, 85 ʢʤ3. ɺʳʩʦʪʘ ʷʟʳʢʘ - 2810 ʤ ʥ.ʫ.ʤ., ʬʠʨʥʦʚʦʡ 

ʣʠʥʠʠ 4020-4050 ʤ, ʥʘʠʚʳʩʰʘʷ ʪʦʯʢʘ ʣʝʜʥʠʢʘ - 4900 ʤ. ʉʨʝʜʥʷʷ ʪʦʣʱʠʥʘ ʣʝʜʥʠʢʦʚʦʛʦ ʷʟʳʢʘ 200 

ʤ. ʄʦʨʝʥʳ ʣʝʜʥʠʢʦʚ ɿʘʨʘʬʰʘʥʘ ʟʘʥʠʤʘʶʪ 10 ʢʤ2 ʠ ʩ ʚʧʘʜʝʥʠʷʤʠ 24 ʢʤ2 ʦʙʣʘʩʪʠ. ʃʝʜʥʠʢ ʩ 1927 

ʧʦ 1960 ʛʦʜʳ ʦʪʩʪʫʧʠʣ ʥʘ 280 ʤ ʚ ʩʨʝʜʥʝʤ ʧʦ 8 ʤ/ʛʦʜ ʠ ʦʩʚʦʙʦʜʠʚ 60 ʪʳʩ. ʤ2. ɸ ʪʘʢʞʝ, ʩ 1960 ʧʦ 

1976 ʛʦʜʳ ʦʪʩʪʫʧʠʣ ʥʘ 980 ʤ, ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʦʪʩʪʫʧʣʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 65 ʤ/ʛʦʜ. ɿʘ 1927-1976 ʛʛ. 

ʦʪʦ ʣʴʜʘ ʦʩʚʦʙʦʜʠʣʦʩʴ 1,19 ʢʤ2, ʧʨʠʯʝʤ, ʪʦʣʴʢʦ ʩ 1960 ʛʦʜʘ - 0,93 ʢʤ2 [8,ʩ.27]. 

ʇʦʩʪʦʷʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʣʝʜʥʠʢʘ ɿʘʨʘʬʰʘʥʩʢʠʡ ʥʘʯʘʪʳ ʚ 1927 ʛʦʜʫ. ʀ, ʧʦ 

ʩʦʦʙʱʝʥʠʷʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚʩʝ ʚʨʝʤʷ ʣʝʜʥʠʢ ʥʘʭʦʜʠʣʩʷ ʚ ʩʪʘʜʠʠ ʜʝʛʨʘʜʘʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʩ 1927 ʧʦ 1991 ʛʦʜʳ ʣʝʜʥʠʢ ʦʪʩʪʫʧʠʣ ʥʘ 1500 ʤʝʪʨʦʚ ʪ.ʝ., ʚ ʩʨʝʜʥʝʤ ʥʘ 43 

ʤʝʪʨʘ ʝʞʝʛʦʜʥʦ. ʇʣʦʱʘʜʴ ʣʝʜʥʠʢʘ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 500 ʪʳʩʷʯ ʤ2. ɿʘ ʧʝʨʠʦʜ 1991-2009 ʛʛ. ʣʝʜʥʠʢ 

ɿʘʨʘʬʰʘʥ ʦʪʩʪʫʧʠʣ ʥʘ 1600-1700 ʤʝʪʨʦʚ, ʚ ʩʨʝʜʥʝʤ ʥʘ 88-94 ʤʝʪʨʦʚ ʝʞʝʛʦʜʥʦ ʠ ʧʣʦʱʘʜʴ ʣʝʜʥʠʢʘ 

ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 700 ʪʳʩʷʯ ʤ2.  
 

ʈʠʩ. 2. ʈʝʧʝʨʥʘʷ ʪʦʯʢʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʣʝʜʥʠʢʘ ɿʘʨʘʬʰʘʥ 

Fig. 2. Reference point for studying the state of the Zarafshan glacier 

 
 

ʉ 1927 ʧʦ 1961 ʛʦʜ ʣʝʜʥʠʢ ʦʪʩʪʫʧʠʣ ʥʘ 280 ʤ. ʚ ʩʨʝʜʥʝʤ ʧʦ 8 ʤ/ʛʦʜ, ʦʩʚʦʙʦʜʠʚ 60 ʪʳʩ. ʤ2. 

ʉ 1961 ʧʦ 1976 ʛʦʜʳ ʣʝʜʥʠʢ ʦʪʩʪʫʧʠʣ ʥʘ 980 ʤ, ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʦʪʩʪʫʧʣʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 65 ʤ/ʛʦʜ, 
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ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʦʪʜʝʣʝʥʠʝʤ ʠ ʦʪʤʠʨʘʥʠʝʤ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʣʴʜʘ. ʉ 1976 ʧʦ 1991 ʛʦʜʳ ʣʝʜʥʠʢ 

ʦʪʩʪʫʧʠʣ ʝʱʝ ʥʘ 1092 ʤ ʩʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ 73 ʤ/ʛʦʜ. ʉ 1927 ʧʦ 1976 ʛʦʜʳ ʦʪʦ ʣʴʜʘ 

ʦʩʚʦʙʦʜʠʣʦʩʴ 1,19 ʢʤ2, ʧʨʠʯʝʤ, ʪʦʣʴʢʦ ʩ 1961 ʛʦʜʘ - 0,93 ʢʤ2. 

ʉ 1991 ʧʦ 2009 ʛʦʜʳ ʣʝʜʥʠʢ ɿʘʨʘʬʰʘʥ ʦʪʩʪʫʧʠʣ ʥʘ 1600-1700 ʤ. ʇʨʠ ʵʪʦʤ ʧʣʦʱʘʜʴ ʣʝʜʥʠʢʘ 

ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 700 ʪʳʩ. ʤ2. ʊʦ ʝʩʪʴ ʝʞʝʛʦʜʥʦ ʦʥ ʦʪʩʪʫʧʘʣ ʧʨʠʤʝʨʥʦ ʥʘ 90 ʤ, ʪʝʨʷʷ ʧʨʠ ʵʪʦʤ 

ʙʦʣʝʝ 40 ʪʳʩ. ʤ2 ʧʣʦʱʘʜʠ. ʇʨʠ ʩʨʝʜʥʝʡ ʪʦʣʱʠʥʝ ʷʟʳʢʘ ʣʝʜʥʠʢʘ 50 ʤ ʦʥ ʪʝʨʷʣ ʝʞʝʛʦʜʥʦ ʙʦʣʝʝ 2 

ʤʣʥ. ʤ3 ʣʴʜʘ. ɿʘ 20 ʣʝʪ - 36 ʤʣʥ. ʤ3. ɽʩʣʠ ʩʯʠʪʘʪʴ ʩʨʝʜʥʶʶ ʪʦʣʱʠʥʫ ʝʛʦ ʷʟʳʢʘ 200 ʤ, ʢʘʢ ʩʯʠʪʘʶʪ 

ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʪʦ ʧʦʪʝʨʠ ʩʦʩʪʘʚʣʷʶʪ 144 ʤʣʥ. ʤ3 ʣʴʜʘ ʠʣʠ 0,14 ʢʤ3. 
 

ʈʠʩ. 3. ʉʦʩʪʦʷʥʠʝ ʣʝʜʥʠʢʘ ɿʘʨʘʬʰʘʥ ʟʘ ʧʝʨʠʦʜ 1927 ʧʦ 2009 ʛʦʜʘʭ 

Fig. 3. The condition of the Zarafshan glacier for the period 1927 to 2009 

 
 

ɺ ʵʪʦʤ ʧʝʨʠʦʜʝ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʪʦʢʦʚ ʣʝʜʥʠʢʘ ʌʘʨʘʭʥʦʙ ʦʪʜʝʣʠʣʩʷ ʦʪ ʦʩʥʦʚʥʦʛʦ 

ʩʪʚʦʨʘ ʣʝʜʥʠʢʘ ɿʘʨʘʬʰʘʥʘ ʠ ʩʪʘʣ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʣʝʜʥʠʢʦʤ. ʆʩʪʘʣʴʥʳʝ ʩʪʚʦʨʳ ʣʝʜʥʠʢʦʚ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʪʘʜʠʠ ʜʝʛʨʘʜʘʮʠʠ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʘ ɿʘʨʘʬʰʘʥʩʢʦʛʦ ʦʙʨʘʟʫʶʪʩʷ ʚʨʝʤʝʥʥʳʝ 

ʧʨʠ ʣʝʜʥʠʢʦʚʳʝ ʠ ʣʝʜʥʠʢʦʚʳʝ ʦʟʸʨʘ, ʢʦʪʦʨʳʝ ʚ ʣʝʪʥʝʤ ʧʝʨʠʦʜʝ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ʆʙʳʯʥʦ ʪʘʢʠʝ 

ʦʟʝʨʘ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʨʦʨʳʚʘʶʪʩʷ ʠ ʧʨʠʚʦʜʷʪ ʢ ʨʝʟʢʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʚʦʜʥʦʩʪʠ ʚ ʛʦʨʥʳʭ ʨʝʢʘʭ. 

ʊʘʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʚʝʨʭʦʚʴʝ ʨʝʢʠ ɺʘʭʰ ʚ ʧʝʨʠʦʜ 2005-2006 ʛʦʜʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ 

ʩʤʳʪʳ ʤʦʩʪʳ. 
 

ʈʠʩ. 4. ʃʝʜʥʠʢ ʌʘʨʘʭʥʦʙ, ʧʨʠʪʦʢ ʣʝʜʥʠʢʘ ɿʘʨʘʬʰʘʥʘ 

Fig. 4. Farahnob Glacier, Zarafshan Glacier Inflow 

 
 

ʇʣʦʱʘʜʴ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʟʘʥʠʤʘʶʱʠʝ ʦʙʲʝʤʦʚ ʣʝʜʥʠʢʦʚ ʪʝʩʥʦ ʟʘʚʠʩʷʪ ʦʪ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ (ʪʚʝʨʜʳʭ ʦʩʘʜʢʦʚ). ɽʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ, 
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ʪʦ ʧʣʦʱʘʜʴ, ʨʘʟʤʝʨ ʠ ʦʙʲʝʤ ʣʝʜʥʠʢ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ɺ ʩʣʫʯʘʝ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ 

ʧʣʦʱʘʜʠ ʠ ʦʙʲʝʤʦʚ ʣʝʜʥʠʢʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʘ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʩʣʫʯʘʝ ʪ.ʝ., ʩ ʫʤʝʥʴʰʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ, ʣʝʜʥʠʢʦʚʳʭ ʧʦʪʝʨʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʭ ʧʣʦʱʘʜʠ ʠ ʦʙʲʝʤʦʚ 

ʫʤʝʥʴʰʘʶʪʩʷ [9,ʩ.3-14.]. ʇʦʵʪʦʤʫ, ʥʘʩʪʦʷʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʪʝʥʜʝʥʮʠʷ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʫʤʝʥʴʰʝʥʠʝ ʟʠʤʥʠʭ ʦʩʘʜʢʦʚ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʧʦʚʣʠʷʣʠ ʥʘ ʩʦʩʪʦʷʥʠʝ ɿʘʨʘʬʰʘʥʩʢʠʭ ʠ ʜʨʫʛʠʭ ʣʝʜʥʠʢʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʇʦʚʳʰʘʝʪʩʷ ʚʦʜʥʦʩʪʴ 

ʨʝʢʠ ɿʘʨʘʬʰʘʥ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʟʘ ʩʯʝʪ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʘʷʥʠʷ ʣʝʜʥʠʢʦʚ. ʀʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʘʷʥʠʷ ʣʝʜʥʠʢʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʘʩʥʦʩʪʴ ʧʨʦʨʳʚʘ ʣʝʜʥʠʢʦʚʳʭ ʠ ʧʨʠʣʝʜʥʠʢʦʚʳʭ 

ʦʟʸʨ.  
 

ʈʠʩ. 5. ʗʟʳʢ ʣʝʜʥʠʢʘ ɿʘʨʘʬʰʘʥʘ (ʘ) ʠ ʣʝʜʥʠʢʦʚʳʝ ʦʟʝʨʘ ʥʘʜ ʣʝʜʥʠʢʦʤ ɿʘʨʘʬʰʘʥ (ʙ) 

Fig. 5. The language of the Zarafshan glacier (a) and the glacial lakes above the Zarafshan 

glacier (b) 

 
 

ʃʝʜʥʠʢ ʈʘʤʘ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨ., ʥʠʞʝ ʣʝʜʥʠʢʘ 

ɿʘʨʘʬʰʘʥʘ ʠ ʧʦʩʝʨʝʜʠʥʝ ʍʘʨʩʘʥʛʩʢʦʡ ʫʱʝʣʴʝ. ʆʥ ʠʤʝʝʪ ʜʣʠʥʫ 8,9 ʢʤ ʠ ʧʣʦʱʘʜʴʶ 22,3 ʢʤ2. ɽʛʦ 

ʷʟʳʢ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʚʳʩʦʪʝ 3500 ʤ, ʥʠʞʝ ʯʝʤ ʬʠʨʥʦʚʦʡ ʣʠʥʠʠ. ʆʥ ʠ ʇʨʝʦʙʨʘʞʝʥʩʢʠʡ ʣʝʜʥʠʢ 

ʟʘʥʠʤʘʶʪ 53% ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʦʣʝʜʝʥʝʥʠʷ ʶʞʥʦʛʦ ʩʢʣʦʥʘ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨ. ʃʝʜʥʠʢ ʦʪʩʪʫʧʠʣ 

ʩ 1870 ʧʦ 1978 ʛʦʜʳ ʥʘ 610 ʤ, ʦʪ ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ 320 ʤ ʧʨʠʭʦʜʠʪʩʷ ʟʘ 1979-1975 ʛʛ. ɽʱʝ ʟʘ 1976-

1991 ʛʛ. ʦʥ ʦʪʩʪʫʧʠʣ ʥʘ 356 ʤ, ʧʨʠ ʦʪʩʪʫʧʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʩʥʘʯʘʣʘ ʩʦ ʩʢʦʨʦʩʪʴʶ 15 ʤ/ʛʦʜ, ʘ 

ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ - 60 ʤ/ʛʦʜ. ʂʘʢ ʧʦʢʘʟʘʣʦ ʝʛʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʚ 2009 ʛʦʜʫ, ʟʘ 20 ʣʝʪ ʣʝʜʥʠʢ 

ʦʪʩʪʫʧʠʣ ʥʘ 800-900 ʤ ʩʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ 47-50 ʤ/ʛʦʜ. 

ʃʝʜʥʠʢ ʈʦʩʩʠʥʜʞ ʪʘʢʞʝ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʳʭ ʩʢʣʦʥʘʭ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨ., 

ʧʨʠʤʝʨʥʦ 4 ʢʤ ʥʠʞʝ ʯʝʤ ʣʝʜʥʠʢʘ ʈʘʤʘ. ʕʪʦʪ ʣʝʜʥʠʢ ʠʤʝʝʪ ʜʣʠʥʫ 7 ʢʤ ʠ ʝʛʦ ʧʣʦʱʘʜʴʶ ʜʦʩʪʠʛʥʫʪ 

18,3 ʢʤ2. ʗʟʳʢ ʣʝʜʥʠʢʘ ʟʘ ʩʯʝʪʘ ʝʛʦ ʪʘʷʥʠʷ ʦʯʝʥʴ ʚʳʩʦʢʦ ʥʘʭʦʜʠʪʩʷ ʦʪ ʫʨʦʚʥʝ ʬʠʨʥʦʚʦʡ ʣʠʥʠʠ. 

ɽʛʦ ʷʟʳʢ ʥʘʭʦʜʠʪʩʷ ʚ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʜʝʛʨʘʜʘʮʠʠ. 

ʃʝʜʥʠʢ ɺʦʜʠʬ ʷʚʣʷʝʪʩʷ ʜʦʣʠʥʥʳʡ ʣʝʜʥʠʢ, ʝʛʦ ʜʣʠʥʘ ʜʦʩʪʠʛʘʝʪ 2,5 ʢʤ ʠ ʧʣʦʱʘʜʴ ʣʝʜʥʠʢʘ 

ʩʦʩʪʘʚʣʷʝʪ 1,7 ʢʤ2. ɽʛʦ ʷʟʳʢ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʚʳʩʦʪʳ 3950 ʤ. ʕʪʦʪ ʣʝʜʥʠʢ ʪʦʞʝ ʨʘʩʧʦʣʦʞʝʥ ʥʘ 

ʶʛʦ-ʚʦʩʪʦʢʝ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨ., ʧʨʠʤʝʨʥʦ 40 ʢʤ ʥʠʞʝ ʣʝʜʥʠʢʘ ɿʘʨʘʬʰʘʥ. ɽʛʦ ʷʟʳʢ ʥʘʭʦʜʠʪʩʷ ʚ 

ʩʦʩʪʦʷʥʠʠ ʜʝʛʨʘʜʘʮʠʠ, ʠ ʚʝʨʭʥʠʡ ʣʝʜʥʠʢʦʚʳʡ ʫʨʦʚʝʥʴ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ. 

ʃʝʜʥʠʢ ʊʫʨʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨ., ʧʨʠʤʝʨʥʦ 5 ʢʤ ʢ ʟʘʧʘʜʫ 

ʣʝʜʥʠʢʘ ɺʦʜʠʬʘ. ʕʪʦʪ ʣʝʜʥʠʢ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʜʦʣʠʥʥʳʡ, ʝʛʦ ʜʣʠʥʘ 3,0 ʢʤ, ʧʣʦʱʘʜʴ 2,2 ʢʤ2. ɽʛʦ 

ʷʟʳʢ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʚʳʩʦʪʝ 3920 ʤ ʥ.ʫ.ʤ. ʠ ʦʥʘ ʟʘʨʳʚʘʝʪʩʷ ʚ ʢʦʥʝʯʥʫʶ ʤʦʨʝʥʫ. ɽʛʦ ʷʟʳʢ ʟʘ 1976-

1988 ʛʛ. ʦʪʩʪʫʧʘʣ ʧʦ 1-2 ʤ/ʛʦʜ, ʦʜʥʘʢʦ ʩ 1988 ʧʦ 1990 ʛʦʜ ʦʥʘ ʦʪʩʪʫʧʠʣ ʥʘ 61 ʤ, ʪ.ʝ. ʧʦ 30 ʤ/ʛʦʜ, 

ʘ ʪʘʢʞʝ ʟʘ 1990-1991 ʛʛ. ʝʱʝ ʥʘ 23 ʤ. ʅʘʙʣʶʜʝʥʠʷ ʚ ʠʶʣʝ 2009 ʛʦʜʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʊʫʨʦ ʟʘ 
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ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʦʪʩʪʫʧʠʣ ʚʛʣʫʙʴ ʫʱʝʣʴʷ ʜʦ 800 ʤ. ɸ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʥ ʥʘʭʦʜʷʪʩʷ ʚ 

ʩʪʘʮʠʦʥʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʃʝʜʥʠʢ ɼʠʭʘʜʘʥʛ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʩʢʣʦʥʘʭ ɿʘʨʘʬʰʘʥʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʨʝʢʠ 

ɼʠʭʘʜʘʥʛ ʦʪ ʥʝʛʦ ʥʘʯʠʥʘʝʪʩʷ. ɼʣʠʥʘ ʣʝʜʥʠʢʘ ʜʦʩʪʠʛʘʝʪ 2,2 ʢʤ ʠ ʝʛʦ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 2,0 ʢʤ2. 

ʀʟ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʣʝʜʥʠʢʘ 1,7 ʢʤ2 ʩʯʠʪʘʝʪʩʷ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʠ ʧʣʦʱʘʜʴ ʦʙʣʘʩʪʠ ʘʙʣʷʮʠʠ ʨʘʚʥʘ 

1,1 ʢʤ2. ɿʘ 1958-1977 ʛʛ. ʷʟʳʢ ʣʝʜʥʠʢʘ ʥʘ 69 ʤ ʜʚʠʞʫʪʩʷ, ʘ ʚ ʧʝʨʠʦʜ 1977-1991 ʣʝʜʥʠʢ ʧʦʥʠʞʘʝʪʩʷ 

ʥʘ ʨʘʟʤʝʨʝ 180 ʤ. ʉ 1990 ʧʦ 2005 ʛʦʜʳ ʷʟʳʢ ʣʝʜʥʠʢʘ ʦʪʩʪʫʧʠʣ ʥʘ 60 ʤ ʠ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴ 

ʩʥʠʞʘʝʪʩʷ ʟʘ ʩʯʝʪ ʪʘʷʥʠʷ ʥʘ 1 ʤ/ʛʦʜ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ 2009 ʛʦʜʫ ʥʝ ʫʜʘʣʦʩʴ ʠʟʤʝʨʠʪʴ ʚʝʣʠʯʠʥʫ 

ʦʪʩʪʫʧʣʝʥʠʷ ʪʘʢ ʢʘʢ ʧʦʩʣʝ ʤʥʦʛʦʩʥʝʞʥʦʡ ʟʠʤʳ ʦʥ ʝʱʝ ʙʳʣ ʟʘʢʨʳʪ ʛʣʫʙʦʢʠʤ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ. 

ʃʝʜʥʠʢ ɻɻʇ (ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʧʘʨʪʠʷ) ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨ. ʚ 

ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʉʘʨʠʪʘʛ, ʙʝʛʫʱʝʤ ʢ ʦʟ. ʀʩʢʘʥʜʝʨʢʫʣʷ. ɽʛʦ ʜʣʠʥʘ 1,16 ʢʤ, ʧʣʦʱʘʜʴ 0,54 ʢʤ2, 

ʩʨʝʜʥʷʷ ʰʠʨʠʥʘ 0,47 ʢʤ ʠ ʩʘʤ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʳʩʦʪʝ 3320 ʤ ʥ.ʫ.ʤ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪ, ʯʪʦ ʧʝʨʚʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʥʘʟʚʘʥʥʳʡ ʣʝʜʥʠʢ ʧʨʦʚʝʜʝʥʳ ʚ 1968 ʛ. ɺ ʧʝʨʠʦʜ 1971-1974 ʛʛ. ʥʘ ʵʪʦʪ ʣʝʜʥʠʢ 

ʢʘʞʜʦʝ ʣʝʪʦ ʨʘʙʦʪʘʣʘ ʢʦʤʧʣʝʢʩʥʘʷ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʜʠʮʠʷ, ʧʦʵʪʦʤʫ ʚ ʯʝʩʪʴ ʢʦʪʦʨʦʡ ʦʥ 

ʧʦʣʫʯʠʣ ʩʚʦʝ ʥʘʟʚʘʥʠʝ ɻɻʇ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʜʝʛʨʘʜʘʮʠʠ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʛʦ ʜʝʛʨʘʜʘʮʠʷ ʥʝʩʢʦʣʴʢʦ ʟʘʤʝʜʣʠʣʘʩʴ, ʣʝʜʥʠʢ ʦʪʩʪʫʧʘʝʪ ʧʨʠʤʝʨʥʦ ʥʘ 

1 ʤʝʪʨ ʚ ʛʦʜ. 4-12 ʘʚʛʫʩʪʘ 2006 ʛ. ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʚʪʦʨʘʷ ʵʢʩʧʝʜʠʮʠʷ ʚ ʙʘʩʩʝʡʥ ʨʝʢʠ ɿʘʨʘʬʰʘʥ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʜʥʠʢʘ ɻɻʇ [8,ʩ.28]. ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 16 ʣʝʪ (1990-2006 ʛʛ.) ʣʝʜʥʠʢ 

ʝʞʝʛʦʜʥʦ ʦʪʩʪʫʧʘʣ ʚ ʩʨʝʜʥʝʤ ʥʘ 35-55 ʤ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 3 ʤ ʚ ʛʦʜ, ʭʦʪʷ ʚ 

ʚʦʩʴʤʠʜʝʩʷʪʳʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʦʥʘ ʜʦʩʪʠʛʘʣʘ ʦʢʦʣʦ 8 ʤ ʝʞʝʛʦʜʥʦ. ʉʲʝʤʢʘ ʩʪʨʫʢʪʫʨʳ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʣʝʜʥʠʢ ʧʦʯʪʠ ʥʝ ʠʟʤʝʥʠʣʩʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʦʢʨʘʱʝʥʠʷ ʝʛʦ 

ʷʟʳʢʘ.  
 

ʈʠʩ. 6. ʆʪʩʪʫʧʣʝʥʠʝ ʣʝʜʥʠʢʘ ɻɻʇ ʟʘ ʧʝʨʠʦʜ 1990-2006 ʛʛ. 

Fig. 6. The retreat of the GGP glacier for the period 1990-2006 

 
 

ʉʦʛʣʘʩʥʦ [10,ʩ.82-86] ɸʛʝʥʪʩʪʚʫ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʟʘ ʙʦʣʝʝ 

60-ʪʠ ʣʝʪʥʠʡ ʧʝʨʠʦʜ (1927-1991 ʛʛ.) ʧʨʦʠʟʦʰʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʨʘʟʤʝʨʦʚ, ʧʦʪʝʨʷ ʤʘʩʩʳ ʦʩʥʦʚʥʳʭ ʣʝʜʥʠʢʦʚ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʘʨʘʬʰʘʥ (ʪʘʙ. 1). ʅʘʧʨʠʤʝʨ, ʟʘ 

ʧʝʨʠʦʜ 1991-2009 ʛʛ. ʣʝʜʥʠʢ ɿʘʨʘʬʰʘʥ ʦʪʩʪʫʧʘʣ ʝʞʝʛʦʜʥʦ ʚ ʩʨʝʜʥʝʤ ʥʘ 88-94 ʤ ʠ ʝʛʦ ʧʣʦʱʘʜʴ 

ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 700 ʪʳʩ. ʤ2, ʘ ʢ 2050 ʛʦʜʫ ʦʞʠʜʘʝʪʩʷ ʝʛʦ ʩʦʢʨʘʱʝʥʠʝ ʥʘ 30-35%. ɸ ʪʘʢʞʝ, ʨʘʩʩʪʨʝʣ 

ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʣʝʜʥʠʢ ʧʦʯʪʠ ʥʝ ʠʟʤʝʥʠʣʩʷ, ʠ ʦʪʩʪʫʧʘʝʪ ʪʦʣʴʢʦ ʦʪ 

ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ. ʇʦʵʪʦʤʫ, ʠʩʯʝʟʥʦʚʝʥʠʝ ʩʘʤʦʛʦ ʙʣʠʟʢʦʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʥʝ ʫʛʨʦʞʘʝʪ ʣʝʜʥʠʢ 

ɻɻʇ. 

ʋʯʠʪʳʚʘʷ ʚʘʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʢʠ ɿʘʨʘʬʰʘʥ ʚ ʥʠʟʦʚʴʝ, ʚ 1932 ʛʦʜʫ 

ʙʳʣʘ ʦʪʢʨʳʪʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ ɼʝʭʘʚʟ ʥʘ ʚʳʩʦʪʝ 2510 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʝ ʚ 

ʨʘʡʦʥʝ ɻʦʨʥʦʡ ʄʘʪʯʠ. ʇʦʩʪʦʷʥʥʳʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʠ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚ ʚʝʨʭʦʚʴʝ ʨʝʢʠ ɿʘʨʘʬʰʘʥ. ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ 
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ʊʘʙʣʠʮʘ 1. ɺʦʟʤʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʣʝʜʥʠʢʠ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʘʨʘʬʰʘʥ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʢ 

2050 ʛ. 

Table 1. Possible changes in the glaciers of the Zarafshan River basin during the period by 2050 

ʅʘʟʚʘʥʠʝ ʣʝʜʥʠʢʘ ʉʦʢʨʘʱʝʥʠʝ 
ɼʣʠʥʘ (ʢʤ) ʇʣʦʱʘʜʴ (ʢʤ2) ʆʙʲʸʤ (%)  

ɿʘʨʘʬʰʘʥ  4,0-5,0 25-30 30-35 
ʈʘʤʘ  1,5-2,0 3,0-3,5 25-30 
ʊʫʨʦ  0,5-1,0 1,0-1,2 30-35 
ɼʠʭʘʜʘʥʛ  1,2-1,5 1,0-1,5 ʙʦʣʝʝ 50 
ɻɻʇ ʇʦʣʥʦʩʪʴʶ ʨʘʩʪʘʝʪ ʜʦ 2030 ʛʦʜʘ 

ʀʩʪʦʯʥʠʢ: ɸʛʝʥʪʩʪʚʦ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʥʘ ʤʝʪʝʦʩʪʘʥʮʠʷ ɼʝʭʘʚʟ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʧʦʚʳʰʝʥʠʶ ʠ ʪʨʝʥʜ ʩʦʩʪʘʚʠʣ ʥʘ 0,5-0,8Áʉ.  

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʘʚʜʦʧʦʜʦʙʥʦʩʪʠ ʦʮʝʥʦʢ ɸʛʝʥʪʩʪʚʘ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʦ 

ʜʠʥʘʤʠʢʝ ʩʦʢʨʘʱʝʥʠʷ ʧʣʦʱʘʜʠ ʦʣʝʜʝʥʝʥʠʷ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʘʨʘʬʰʘʥ ʥʘʤʠ ʧʨʦʚʦʜʠʣʦʩʴ [10,ʩ.82-

86] ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʡ ʘʥʘʣʠʟ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʦ ʤʝʪʝʦʩʪʘʥʮʠʷ ɼʝʭʘʚʟʘ. ɼʣʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʦʣʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʩʫʱʝʩʪʚʝʥʥʦʤ ʜʝʛʨʘʜʘʮʠʠ ʣʝʜʥʠʢʘ ɿʘʨʘʬʰʘʥ 

ʧʨʦʚʦʜʠʣʠʩʴ ʩʙʦʨ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʤʝʪʝʦʜʘʥʥʳʭ ʠʟ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʢ ʣʝʜʥʠʢʫ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʠ ʦʧʨʝʜʝʣʷʣʦʩʴ ʪʨʝʥʜ ʠʭ ʠʟʤʝʥʝʥʠʷ ʟʘ ʙʦʣʝʝ 80 ʣʝʪ (1931-2012). 

ʀʤʝʥʥʦ, ʜʣʷ ʵʪʦʛʦ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʤʝʪʝʦʩʪʘʥʮʠʠ ɼʝʭʘʚʟ ʟʘ 

ʧʝʨʠʦʜ 1931-2012 ʛʛ. ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʢ ʣʝʜʥʠʢʫ ɿʘʨʘʬʰʘʥ. 

ʅʘ ʨʠʩ. 7 (ʘ) ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʪʢʣʦʥʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ 1931-1961 ʛʛ. (ʘ), 1962-1980 ʛʛ. (ʙ) ʠ 1981-2012 ʛʛ. (ʚ) ʦʪ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ ʧʝʨʠʦʜʘ 1931- 2012 ʛʛ. 
 

ʈʠʩ. 7. ʆʪʢʣʦʥʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ (ƴ) ʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ (ƶ) 

ʚ 1931-1961 ʛʛ. (ʘ),1962-1980 ʛʛ. (ʙ) ʠ 1981-2012 ʛʛ. (ʚ) ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ 

ʧʝʨʠʦʜʘ 1931-2012 ʛʛ. 

Fig. 7. Deviation of average annual values of temperature (ƴ) and precipitation (ƶ) in 1931-

1961. (a) 1962-1980 (b) and 1981-2012. (c) of the average annual values of the period 1931-2012 
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ʀʟ ʨʠʩ. 7 (ʘ) ʚʠʜʥʦ, ʯʪʦ ʧʝʨʠʦʜʳ 1931-1961 ʛʛ. ʠ 1962-1980 ʛʛ. ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʧʦʥʠʞʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʣʝʜʥʠʢʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʤʫ ʟʥʘʯʝʥʠʶ ʧʝʨʠʦʜʘ 1931-2012 ʛʛ. ʠ ʦʙʠʣʴʥʦʩʪʴʶ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ 

ʚʠʜʝ ʪʚʝʨʜʦʡ ʬʘʟʳ (ʥʘ ʚʳʩʦʪʝ ʙʦʣʝʝ 2500 ʤ ʦʩʘʜʢʠ ʚʳʧʘʜʘʶʪ ʪʦʣʴʢʦ ʚ ʚʠʜʝ ʩʥʝʛʘ). ʅʘ ʦʩʥʦʚʝ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʝʨʠʦʜ 1931-1980 ʛʛ. ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʥʘʙʦʨʘ ʤʘʩʩʳ, ʘ ʥʝ ʜʝʛʨʘʜʘʮʠʠ ʣʝʜʥʠʢʘ ʢʘʢ 

ʚʳʪʝʢʘʝʪ ʠʟ ʠʥʬʦʨʤʘʮʠʠ ɸʛʝʥʪʩʪʚʦ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ. 

ʊʨʝʥʜ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʝʨʠʦʜʘ 1981-2012 ʛʛ., ʧʦ ʜʘʥʥʳʤ ʤʝʪʝʦʩʪʘʥʮʠʠ ɼʝʭʘʚʟ, 

ʧʨʦʷʚʣʷʝʪ ʩʦʚʝʨʰʝʥʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʠʦʜʦʤ 1931-1961 ʛʛ. (ʨʠʩ.7 

(ʙ)). ʂʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪ ʧʦʯʪʠ ʩʚʦʝ ʥʝʠʟʤʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʀʟ 

ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩ. 7 (ʙ) ʩʣʝʜʫʝʪ, ʯʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ɸʛʝʥʪʩʪʚʦ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ 

ʦ ʩʦʢʨʘʱʝʥʠʠ ʣʝʜʥʠʢʘ ɿʘʨʘʬʰʘʥ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʣʠʰʴ ʚ 

ʧʝʨʠʦʜ 1981-2012 ʛʛ.  

ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʦʚʣʠʷʣʦ ʥʘ ʚʠʜ ʦʩʘʜʢʦʚ, ʪ.ʝ. ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʥʘʙʣʶʜʘʶʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʚʳʧʘʜʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʞʠʜʢʠʭ ʦʩʘʜʢʦʚ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʙʦʨʝ ʪʚʝʨʜʳʭ ʦʩʘʜʢʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʥʠʢʦʚ. ʅʘʙʣʶʜʘʝʪʩʷ ʚʳʧʘʜʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʳʭ ʦʩʘʜʢʦʚ, ʫʩʠʣʠʚʘʶʱʠʭ ʧʨʦʭʦʞʜʝʥʠʝ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ɻʦʜʦʚʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʚʝʨʭʦʚʴʝ ʨʝʢʠ ʥʝ ʠʟʤʝʥʠʣʦʩʴ, ʥʦ ʧʨʦʠʟʦʰʣʦ ʠʭ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ: 

ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʚ ʟʠʤʥʝʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ (10-20%) ʠ ʫʚʝʣʠʯʝʥʠʝ ʦʩʝʥʴʶ ʥʘ 30%. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʣʝʜʥʠʢʦʚ ɿʘʨʘʬʰʘʥʘ ʚ ʧʦʩʣʝʜʥʠʝ 15-20 ʣʝʪ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚʧʝʨʚʳʝ [10,ʩ.82-86.].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʣʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʟʫʯʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʣʝʜʥʠʢʦʚ ʠ ʣʝʜʥʠʢʦʚʳʭ 

ʦʟʸʨ, ʧʫʣʴʩʘʮʠʠ ʣʝʜʥʠʢʦʚ ʠ ʧʨʦʨʳʚʘ ʣʝʜʥʠʢʦʚʳʭ ʦʟʸʨ, ʪʘʢʞʝ ʦʮʝʥʢʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʚ ʣʝʜʥʠʢʘʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʛʦʨʥʳʭ ʣʝʜʥʠʢʦʚ, 

ʧʦʣʫʯʝʥʠʝ ʩʧʫʪʥʠʢʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʧʨʠʙʦʨʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʙʫʯʝʥʠʝ ʢʘʜʨʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʳʪʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʠ 

ʢʦʥʩʫʣʴʪʘʥʪʦʚ.  

ɺ ʩʪʨʘʪʝʛʠʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʭ ʟʘʧʘʩʦʚ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʧʝʨʚʦʦʯʝʨʝʜʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʧʦʣʥʫʶ ʤʦʜʝʨʥʠʟʘʮʠʶ ʩʠʩʪʝʤʳ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʘʚʝʨʰʝʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʦʤʧʣʝʢʩʘ ʢʨʫʧʥʳʭ 

ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʨʝʢʠ ɺʘʭʰ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʠʪʴ ʤʥʦʛʦʣʝʪʥʝʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ ʵʪʦʡ 

ʨʝʢʠ.  

ʇʨʦʛʥʦʟʠʨʫʝʤʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ XXI  ʚʝʢʘ ʥʘ +20Áʉ (HadCM2) ʚʳʟʦʚʝʪ 

ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʦʣʝʜʝʥʝʥʠʷ ʇʘʤʠʨʦ-ɸʣʘʷ ʥʘ 58%; ʧʨʠ ʵʪʦʤ ʣʝʜʥʠʢʦʚʦʝ ʧʠʪʘʥʠʝ ʨʝʢ 

ʩʦʢʨʘʪʠʪʩʷ ʥʘ 45%, ʘ ʩʫʤʤʘʨʥʳʡ ʩʪʦʢ ʨʝʢ ɿʘʨʘʬʰʘʥ, ʂʘʬʠʨʥʠʛʘʥ, ɺʘʭʰ, ʇʷʥʜʞ ʫʤʝʥʴʰʠʪʩʷ ʩ 

61,2 ʢʤ3/ʛʦʜ (ʥʦʨʤʘ ʩʪʦʢʘ ʚ 1990 ʛ.) ʜʦ 56,9ʢʤ3/ʛʦʜ, ʠʣʠ ʥʘ 7,03% (ʚ 2050 ʛ.) [3,ʩ.80]. 

ʇʨʦʛʥʦʟʠʨʫʝʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢ 2050 ʛʦʜʫ ʛʦʜʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʥʘ 14-15% 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʫʚʝʣʠʯʝʥʠʷ ʩʪʦʢʘ ʥʝ ʦʢʘʞʝʪ, ʪ.ʢ. ʜʦʞʜʝʚʘʷ ʜʦʣʷ ʵʪʠʭ ʦʩʘʜʢʦʚ (40-50%) 
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ʙʫʜʝʪ ʠʟʨʘʩʭʦʜʦʚʘʥʘ ʥʘ ʠʩʧʘʨʝʥʠʝ, ʠʥʬʠʣʴʪʨʘʮʠʶ, ʘ ʦʩʪʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʝʥʩʠʨʫʝʪ 

ʫʤʝʥʴʰʝʥʠʝ ʩʝʟʦʥʥʦʛʦ ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʷ [2,ʩ.124]. ʇʦʵʪʦʤʫ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʣʦʱʘʜʠ, ʩʦʩʪʦʷʥʠʷ, 

ʵʚʦʣʶʮʠʷ ʠ ʜʝʛʨʘʜʘʮʠʷ ʣʝʜʥʠʢʦʚ ʥʘ ʢʘʞʜʳʡ ʧʷʪʴ ʣʝʪ ʥʘʤʠ ʥʝʦʙʭʦʜʠʤʘ ʧʨʦʚʦʜʠʣʘʩʴ ʢʦʩʤʠʯʝʩʢʠʝ 

ʩʲʝʤʢʠ ʠ ʤʦʥʠʪʦʨʠʥʛʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʠ ʤʦʞʥʦ ʦʙʥʦʚʣʷʪʴ ʠ ʧʦʣʫʯʘʪʴ ʥʦʚʳʝ ʜʘʥʥʳʝ. 

ʇʦʪʦʤʫ ʯʪʦ, ʪʘʢʠʝ ʜʘʥʥʳʝ ʦʯʝʥʴ ʥʝʦʙʭʦʜʠʤʦ ʠ ʚʘʞʥʦ ʜʣʷ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, 

ʘ ʪʘʢʞʝ ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ. 
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ʇʈʆʎɽʉʉ ɼɽɻʈɸɼɸʎʀʀ ʃɽɼʅʀʂʆɺ ɺ ɺɽʈʍʆɺʔʗ ɹɸʉʉɽʁʅɸ ʈɽʂʀ ɿɸʈɸʌʐɸʅ ɺ ʋʉʃʆɺʀʗʍ 

ʉʆɺʈɽʄɽʅʅʆɻʆ ʀɿʄɽʅɽʅʀʗ ʂʃʀʄɸʊɸ 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʣʦʱʘʜʴ ʦʣʝʜʝʥʝʥʠʷ ʚ ʛʦʨʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ, ʥʦ 

ʪʝʤʧʳ ʠ ʭʘʨʘʢʪʝʨ ʪʘʢʦʛʦ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʝʥ ʚ ʨʘʟʥʳʭ ʛʦʨʥʳʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ. ʆʩʦʙʝʥʥʫʶ ʫʛʨʦʟʫ ʪʘʢʦʝ ʚʣʠʷʥʠʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʚ ʨʝʛʠʦʥʝ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʮʝʥʪʨʝ ʤʘʪʝʨʠʢʘ, ʚ ʘʨʠʜʥʦʡ ʟʦʥʝ, ʚʜʘʣʠ ʦʪ ʚʣʘʞʥʳʭ 

ʦʢʝʘʥʠʯʝʩʢʠʭ ʘʪʤʦʩʬʝʨʥʳʭ ʧʦʪʦʢʦʚ. ʇʦʵʪʦʤʫ ʜʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʳ ʜʝʛʨʘʜʘʮʠʠ ʣʝʜʥʠʢʠ ʚʝʨʭʦʚʴʷ 

ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʘʨʘʬʰʘʥ ʧʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ. ʇʦʪʦʤʫ ʯʪʦ, ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʪʝʤʧʦʚ ʜʝʛʨʘʜʘʮʠʠ ʦʣʝʜʝʥʝʥʠʷ ʚ ʙʣʠʞʘʡʰʠʝ 30-40 ʣʝʪ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʦʩʦʙʝʥʥʦ ʚ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɿʘʨʘʬʰʘʥ 

ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʥʫʪ ʤʥʦʛʠʝ ʤʝʣʢʠʝ ʣʝʜʥʠʢʠ. ɸ ʪʘʢʞʝ, ʜʝʛʨʘʜʘʮʠʷ ʦʣʝʜʝʥʝʥʠʷ ʤʦʞʝʪ ʩʠʣʴʥʝʝ ʚʩʝʛʦ ʦʪʨʘʟʠʪʴʩʷ ʥʘ 

ʨʝʞʠʤʝ ʨʝʢ ʙʘʩʩʝʡʥʘ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ, ʚ ʪ.ʯ. ɿʘʨʘʬʰʘʥ. ʀʙʦ, ʧʣʦʱʘʜʴ ʦʣʝʜʝʥʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ ʤʦʞʝʪ ʫʤʝʥʴʰʠʪʴʩʷ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʩʪʦʷʱʠʤ ʚʨʝʤʝʥʝʤ ʥʘ 15-20%, ʘ ʟʘʧʘʩʳ ʚʦʜʳ ʚ ʣʝʜʥʠʢʘʭ ʥʘ 80-100 ʢʤ3.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʜʥʠʢ, ʣʝʜʥʠʢ-ʧʨʠʪʦʢ, ʜʝʛʨʘʜʘʮʠʷ, ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪ, ɿʘʨʘʬʰʘʥ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ, ʪʝʤʧʝʨʘʪʫʨʘ, ʦʩʘʜʢʠ. 

 

THE PROCESS OF GLACIER DEGRADATION IN THE UPPER REACHES OF THE ZARAFSHAN RIVER 

BASIN UNDER CURRENT CLIMATE CHANGE  

It is known that climate change adversely affects the area of glaciation in mountain ecosystems, but the pace and 

nature of such influence varies in different mountain regions of the world. Such an impact is especially dangerous in the 

region of Central Asia, located in the center of the continent, in the arid zone, far from the humid oceanic atmospheric 
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currents. Therefore, this article is devoted to the problem of degradation of glaciers in the upper reaches of the Zarafshan 

River basin under current climate changes. Because, while maintaining the existing rates of glaciation degradation in the next 

30-40 years in Tajikistan, especially in the Zarafshan River basin, many small glaciers will completely disappear. Moreover, 

the degradation of glaciation may most of all affect the regime of the rivers of the Aral Sea basin, including Zarafshan for, 

the glaciation area of the republic may decrease compared with the present time by 15-20%, and the water reserves in the 

glaciers by 80-100 km3. 

Key words: glacier, glacier-inflow, degradation, climate change, Zarafshan, meteorological data, temperature, 

precipitation. 
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ʉʆʇʆʉʊɸɺʃɽʅʀɽ ɺʆɼʆʇʈʆʅʀʎɸɽʄʆʉʊʀ ʃɽʉʉʆɺʀɼʅʓʍ ʇʆʈʆɼ ʄɸʉʉʀɺɸ 

ʗʃɻʓɿ-ʂʆʂ ʇʆ ʇʆʃɽɺʓʄ ʀ ʃɸɹʆʈɸʊʆʈʅʓʄ ʄɽʊʆɼɸʄ 

 

ɻʫʣʦʚ ɿ.ɼʞ 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʆʩʥʦʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʨʫʥʪʦʚ ʷʚʣʷʶʪʩʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, 

ʦʧʨʝʜʝʣʷʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʛʨʫʥʪʘ ʧʨʦʧʫʩʢʘʪʴ ʩʢʚʦʟʴ ʩʝʙʷ ʞʠʜʢʦʩʪʠ ʠ ʛʘʟʳ ʧʦʨʠʩʪʦʩʪʴ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʧʫʩʪʦʪ, ʬʠʣʴʪʨʘʮʠʦʥʥʘʷ ʘʥʠʟʦʪʨʦʧʠʷ ʠʣʠ ʝʝ 

ʦʪʩʫʪʩʪʚʠʝ, ʪ.ʝ. ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʬʠʣʴʪʨʘʮʠʠ. 

ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʛʨʫʥʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʧʫʩʪʦʪʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʫʤʤʘʨʥʦʡ 

ʧʨʦʚʦʜʠʤʦʩʪʴʶ ʢʘʥʘʣʦʚ ʠʣʠ ʭʦʜʦʚ, ʦʙʨʘʟʫʝʤʳʭ ʩʦʦʙʱʘʶʱʠʤʠʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʫʩʪʦʪʘʤʠ. 

ʅʘʧʨʠʤʝʨ, ʪʨʝʱʠʥʦʚʘʪʳʝ ʧʦʨʦʜʳ ʩ ʧʫʩʪʦʪʥʦʩʪʴʶ ʧʦʨʷʜʢʘ ʜʝʩʷʪʳʭ ʜʦʣʝʡ ʧʨʦʮʝʥʪʘ ʤʦʛʫʪ ʠʤʝʪʴ 

ʚʳʩʦʢʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʘ ʛʣʠʥʳ ʩ ʧʦʨʠʩʪʦʩʪʴʶ 40-50% ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʦʥʠʮʘʝʤʳ [1]. 

ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʛʨʫʥʪʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʠʭ ʟʘʣʝʛʘʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʚʝʩʘ ʚʳʰʝʣʝʞʘʱʠʭ ʩʣʦʝʚ ʛʨʫʥʪʘ. 

ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʛʨʫʥʪʘ ʚʦʟʨʘʩʪʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʩʫʬʬʦʟʠʠ. ɺ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʩʫʬʬʦʟʠʷ 

ʜʦʚʦʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʟʦʥʝ ʘʵʨʘʮʠʠ, ʛʜʝ ʦʥʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʷʭ, 

ʧʦʜʩʪʠʣʘʝʤʳʭ ʧʦʨʦʜʘʤʠ ʩ ʚʳʩʦʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ: ʛʘʣʝʯʥʠʢʘʤʠ, ʟʘʢʘʨʩʪʦʚʘʥʥʳʤʠ 

ʠʟʚʝʩʪʥʷʢʘʤʠ, ʩʠʣʴʥʦʪʨʝʱʠʥʦʚʘʪʳʤʠ ʩʢʘʣʴʥʳʤʠ ʧʦʨʦʜʘʤʠ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 
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ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʡʩʪʚ ʬʠʣʴʪʨʫʶʱʝʡʩʷ ʞʠʜʢʦʩʪʠ. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʵʪʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʧpʠ ʬʠʣʴʪʨʘʮʠʠ ʚʦʜʳ ʩ ʨʘʟʣʠʯʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ, ʩʦʩʪʘʚʦʤ ʠ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʜʣʷ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʢʝʣʝʪʘ ʩ ʬʠʣʴʪʨʫʶʱʝʡʩʷ ʚʦʜʦʡ ʠ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ 

ʩʪʨʫʢʪʫʨʝ ʛʨʫʥʪʘ [7]. 

ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʦʚ ʧʦʨ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ. ʆʜʥʘʢʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʧʦʨʦʜ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʚʳʰʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʠʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. ʂ ʪʘʢʠʤ ʧʦʨʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʥʝʢʦʪʦʨʳʝ 

ʚʠʜʳ ʩʫʛʣʠʥʢʦʚ, ʠʤʝʶʱʠʝ ʢʦʤʢʦʚʘʪʫʶ ʩʪʨʫʢʪʫʨʫ, ʘ ʪʘʢʞʝ ʣʝʩʩʳ ʠ ʣʝʩʩʦʚʠʜʥʳʝ ʩʫʛʣʠʥʢʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʤʘʢʨʦʧʦʨʠʩʪʦʩʪʴʶ [1]. 

ʌʠʣʴʪʨʘʮʠʷ ʧʨʠ ʦʧʳʪʥʳʭ ʦʪʢʘʯʢʘʭ, ʥʘʛʥʝʪʘʥʠʷʭ, ʥʘʣʠʚʘʭ, ʧʨʦʚʦʜʠʤʳʭ ʦʙʳʯʥʦ 

ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʥʝ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ, ʪʦ ʝʩʪʴ ʚʩʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʪʦʢʘ ʠʟʤʝʥʷʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʧʨʠ ʨʘʩʯʝʪʝ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʨʘʚʥʝʥʠʷ ʥʝʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʬʠʣʴʪʨʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʥʝʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʬʠʣʴʪʨʘʮʠʠ ʧʦʟʚʦʣʷʝʪ 

ʥʝʩʢʦʣʴʢʦ ʩʦʢʨʘʪʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʳʪʥʳʭ ʨʘʙʦʪ [2, 3, 4]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʦʨʦʚ ʚ ʙʣʠʞʘʡʰʝʡ ʢ ʦʧʳʪʥʳʤ ʩʢʚʘʞʠʥʘʤ ʟʦʥʝ ʩʪʘʥʦʚʠʪʩʷ ʪʘʢʠʤ ʞʝ, ʢʘʢ ʠ ʧʨʠ 

ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʧʦʪʦʢʝ, ʪʦ ʝʩʪʴ ʚʦʟʥʠʢʘʝʪ ʢʚʘʟʠʫʩʪʘʥʦʚʠʚʰʠʡʩʷ ʨʝʞʠʤ ʬʠʣʴʪʨʘʮʠʠ. ʇʨʠ ʵʪʦʤ 

ʨʝʞʠʤʝ ʥʝʢʦʪʦʨʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʬʦʨʤʫʣʘʤ 

ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʬʠʣʴʪʨʘʮʠʠ [6]. 

ʇʨʠ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʷʭ ʧʨʦʚʦʜʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʦʧʳʪʥʦ-ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʨʘʙʦʪ:  

1. ʆʪʢʘʯʢʠ - ʦʪʢʘʯʢʘ ʞʠʜʢʦʩʪʠ;  

2. ʅʘʣʠʚʳ ï ʥʘʣʠʚʳ ʠ ʥʘʛʥʝʪʘʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ʧʣʘʩʪ, ʥʘʩʳʱʝʥʥʳʡ ʪʦʡ ʞʝ ʞʠʜʢʦʩʪʴʶ;  

3. ʅʘʛʥʝʪʘʥʠʷ - ʥʘʛʥʝʪʘʥʠʝ ʛʘʟʘ (ʚʦʟʜʫʭʘ) ʚ ʧʣʘʩʪ, ʥʘʩʳʱʝʥʥʳʡ ʪʝʤ ʞʝ ʛʘʟʦʤ. 

ʇʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʦʧʳʪʥʦ-ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʨʘʙʦʪ, ʦʪʤʝʪʠʤ, ʯʪʦ ʥʠʞʝ 

ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʪʦʣʴʢʦ ʧʦ ʩʧʦʩʦʙʘʤ, ʚ ʢʦʪʦʨʳʭ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʛʨʫʥʪʦʚ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʟʦʥʝ ʘʵʨʘʮʠʠ ʠ ʧʨʠʤʝʥʠʤʳ ʜʣʷ ʛʣʠʥʠʩʪʳʭ, ʪʦ ʝʩʪʴ ʩʚʷʟʥʳʭ ʛʨʫʥʪʦʚ [6]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʩʚʷʟʥʳʭ ʠ ʥʝʩʚʷʟʥʳʭ ʛʨʫʥʪʦʚ, ʟʘʣʝʛʘʶʱʠʭ 

ʚʳʰʝ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ ʥʘʣʠʚʘ ʚʦʜʘ ʚ ʰʫʨʬʳ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʤʝʪʦʜʳ ɹʦʣʜʳʨʝʚʘ, ʅʝʩʪʝʨʦʚʘ, ʉʝʤʝʥʦʚʘ ʠ ɼʝʥʠʩʦʚʘ-ɹʠʥʜʝʤʘʥʘ (ʨʠʩ.1) [5]. 

 

ʈʠʩ.1. ʉʭʝʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʤʝʪʦʜʦʤ ɹʦʣʜʳʨʝʚʘ 

Fig.1. The scheme for determining the coefficient of filtration method Boldyrev 

 
1-ʤʝʨʥʳʝ ʙʘʢʠ ʩ ʚʦʜʦʡ, 2-ʨʝʛʫʣʠʨʦʚʦʯʥʳʡ ʚʝʥʪʠʣʴ, 3-ʪʨʫʙʘ ʜʣʷ ʧʦʜʘʯʠ ʚʦʜʳ, 4-ʨʝʡʢʘ 5-ʰʫʨʬ 
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ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʚ ʵʪʦʤ ʤʝʪʦʜʝ ʥʘ ʚʳʙʨʘʥʥʦʤ ʤʝʩʪʝ 

ʫʩʪʨʘʠʚʘʶʪ ʰʫʨʬ ʩʝʯʝʥʠʝʤ ʥʝ ʤʝʥʝʝ 0,2 ʭ 0,2 ʤ ʠʣʠ ʩʢʚʘʞʠʥʫ ʜʠʘʤʝʪʨʦʤ ʥʝ ʤʝʥʝʝ 0,2 ʤ. ɼʥʦ 

ʰʫʨʬʘ ʠʣʠ ʩʢʚʘʞʠʥʳ ʜʦʣʞʥʦ ʜʦʭʦʜʠʪʴ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʛʦ ʩʣʦʷ, ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʢʦʪʦʨʦʛʦ 

ʦʧʨʝʜʝʣʷʝʪʩʷ. ʇʨʠ ʛʣʫʙʦʢʦʤ ʟʘʣʝʛʘʥʠʠ ʠʟʫʯʘʝʤʦʛʦ ʩʣʦʷ (ʛʣʫʙʞʝ 0,5ï0,6 ʤ) ʩʥʘʯʘʣʘ ʚʳʢʘʧʳʚʘʶʪ 

ʦʙʳʯʥʳʡ ʧʦʯʚʝʥʥʳʡ ʰʫʨʬ (ʷʤʫ), ʘ ʥʘ ʝʛʦ ʜʥʝ ʫʩʪʨʘʠʚʘʶʪ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʰʫʨʬ ʠʣʠ ʩʢʚʘʞʠʥʫ. 

ɺ ʥʝʫʩʪʦʡʯʠʚʳʭ ʛʨʫʥʪʘʭ ʰʫʨʬʳ ʠʣʠ ʩʢʚʘʞʠʥʳ ʟʘʢʨʝʧʣʷʶʪʩʷ. 

ɼʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʠ ʚ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʘʭ ʧʦʢʨʳʪʦ ʩʣʦʝʤ ʛʨʘʚʠʷ ʪʦʣʱʠʥʦʡ 

3-5 ʩʤ ʧʨʠ ʢʨʫʧʥʦʩʪʠ ʧʦʩʣʝʜʥʝʛʦ 3-5 ʤʤ, ʘ ʩʪʝʥʢʠ ʰʫʨʬʘ ʥʘ ʚʳʩʦʪʫ ʩʣʦʷ ʚʦʜʳ (10-15 ʩʤ) 

ʦʙʦʨʫʜʫʶʪʩʷ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʡ ʦʧʘʣʫʙʢʦʡ. ʈʘʩʭʦʜ ʠʟʤʝʨʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʨʥʦʛʦ ʙʘʢʘ. 

ʇʨʠ ʵʪʦʤ ʩʧʦʩʦʙʝ ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʥʠʞʝʩʣʝʜʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʠ: 

ʂʬ=
ᶻ

    (1) 

ʛʜʝ V - ʦʙʲʝʤ ʚʦʜʳ, ʠʥʬʠʣʴʪʨʦʚʘʥʥʦʡ ʟʘ ʚʨʝʤʷ t ʯʝʨʝʟ ʜʥʦ ʰʫʨʬʘ ï ʧʣʦʱʘʜʴʶ F . 

ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʛʨʘʜʠʝʥʪ ʙʣʠʟʦʢ ʢ 

ʝʜʠʥʠʮʝ, ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

J=I+  ,    (2) 

z - ʚʳʩʦʪʘ ʩʣʦʷ ʚʦʜʘ ʚ ʰʫʨʬʝ, z Ò10-15 ʩʤ; 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʵʪʦʤ ʤʝʪʦʜʝ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʨʘʩʪʝʢʘʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʧʦ ʜʥʫ 

ʰʫʨʬʘ [6]. 

ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ 

K=Q/F,      (3). 

ʛʜʝ Q - ʫʩʪʘʥʦʚʠʚʰʠʡʩʷ ʨʘʩʭʦʜ ʚʦʜʳ, ʩʤ3/ʩ; Fïʧʣʦʱʘʜʴ ʩʤʦʯʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʰʫʨʬʘ ʠʣʠ 

ʩʢʚʘʞʠʥʳ, ʩʤ2. 

ʇʣʦʱʘʜʴ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʘʤ: 

- ʜʣʷ ʩʢʚʘʞʠʥʳ ʩ ʥʝʟʘʢʨʝʧʣʝʥʥʳʤʠ ʩʪʝʥʢʘʤʠ F=nr(r+2z);  

- ʜʣʷ ʩʢʚʘʞʠʥ ʩ ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʩʪʝʥʢʘʤʠ F=nr; 

- ʜʣʷ ʰʫʨʬʦʚ ʩ ʥʝʟʘʢʨʝʧʣʝʥʥʳʤʠ ʩʪʝʥʢʘʤʠ F=ab+2(a+b)z; 

- ʜʣʷ ʰʫʨʬʦʚ ʩ ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʩʪʝʥʢʘʤʠ F=ab, ʛʜʝ r ïʨʘʜʠʫʩ ʩʢʚʘʞʠʥʳ, ʩʤ; ʘ ʠ b - ʜʣʠʥʳ 

ʩʪʦʨʦʥ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʰʫʨʬʘ, ʩʤ; z ï ʚʳʩʦʪʘ ʧʦʩʪʦʷʥʥʦʛʦ ʩʣʦʷ ʚʦʜʳ, ʩʤ [6]. 

ʇʦʣʝʚʳʤ ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʷʶʪ ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʧʦ ʩʧʦʩʦʙʫ ʠʥʬʠʣʴʪʨʘʮʠʠ (ʩʧʦʩʦʙ 

ɹʦʣʜʳʨʝʚʘ). ʉʝʯʝʥʠʝ ʰʫʨʬʘ 0,5ʭ0,4 ʤ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʡ ʩʣʦʡ ʚʦʜʳ z=5 ʩʤ. ɺʨʝʤʷ ʜʦʣʠʚʦʚ ʠ 

ʦʙʲʝʤ ʚʳʣʠʪʦʡ ʚʦʜʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. 
 

ʊʘʙʣʠʮʘ 1. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʬʠʣʴʪʨʘʮʠʠ ʧʦʣʝʚʳʤ ʤʝʪʦʜʦʤ ʠʥʬʠʣʴʪʨʘʮʠʠ 

(ʤʝʪʦʜ ɹʦʣʜʳʨʝʚʘ) 

Table 1. Determination of filtration coefficients by field infiltration method (Boldyrev method)  

ʅʦʤʝʨ 

ʜʦʣʠʚʘ 
ɺʨʝʤʷ ʥʘʯʘʣʘ 

ʦʧʨʝʜʝʣʝʥʠʷ 
ɺʨʝʤʷ ʜʦʣʠʚʘ 

ʚʦʜʳ 
ɼʦʣʠʪʦ ʚʦʜʳ, 

ʩʤ3 
ɺʨʝʤʷ ʤʝʞʜʫ 

ʜʦʣʠʚʘʤʠ, c 
ʌʠʣʴʪʨʘʮʠʦʥʥʳʡ 

ʨʘʩʭʦʜ, ʩʤ3/ʩ 
0 08.00 

    

1 
 

08.10 1000 720 0,140 
2 

 
09.20 1000 1080 0,091 

3 
 

10.30 1000 1320 0,076 
4 

 
11.40 1000 1800 0,055 

5 
 

12.50 1000 2220 0,045 
6 

 
14.00 1000 2520 0,040 

7 
 

15.10 1000 2520 0,040 

 

F=ab +2(a+b)Z; F=0,5ʭ0,4+2(0,5+0,4)ʭ5=9,9 

K=Q/F; ʂ=0,040/9.9=0,396ʩʤ/ʩ =0,0.46ʤ/ʩʫʪ. 

 

  



70 

 

ʊʘʙʣʠʮʘ 2. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʨʫʥʪʦʚ ʤʘʩʩʠʚʘ ʗʣʛʳʟ-ʂʘʢ ʧʦ 

ʜʘʥʥʳʤ ʣʘʙʦʨʘʪʦʨʠʠ 

Table 2. Results of the water permeability analysis of the grounds of the Yalgiz-Kak massif 

according to the laboratory  

ˉ ʧ.ʧ ˉ ʰʫʨʬʘ 
ɻʣʫʙʠʥʘ ʦʧʨʝʜʝʣʝʥʠʷ, 

ʤ 
ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ, ʤ/ʩʫʪʢʠ 
ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

1 ʐ-1 1,0 0,00156 

2  2,0 0,00226 

3  3,0 0,00218 

4  4,0 0,00154 

5  5,0 0,00474 

6  6,0 0,00318 

7  7,0 0,00339 

8  8,0 0,00554 

9  9,0 0,00586 

10  10,0 0,00604 

 

ʂʦʤʧʣʝʢʪʘʮʠʷ ʜʣʷ ʧʨʠʙʦʨʘ: çʂʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʆʆʄè, ʧʝʩʯʘʥʳʡ ʛʨʫʥʪ, 

ʩʝʢʫʥʜʦʤʝʨ, ʪʝʨʤʦʤʝʪʨ, ʧʦʜʩʪʘʚʢʘ ʜʣʷ ʚʦʜʳ.  

ʆʧʠʩʘʥʠʝ ʧʨʠʙʦʨʘ ʂʌ-ʆʆʄ (ʨʠʩ.2). ʇʨʠʙʦʨ ʂʌ-ʆʆʄ ʩʦʩʪʦʠʪ ʠʟ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʪʨʫʙʢʠ 

ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʠʥʪʦʚʦʛʦ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʥʘʩʳʱʘʪʴ ʛʨʫʥʪ ʠ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʥʘʧʦʨ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʢʦʨʧʫʩ 10 ʩ ʢʨʳʰʢʦʡ, 9- ʬʠʣʴʪʨʘʮʠʦʥʥʘʷ ʪʨʫʙʢʘ ʩʦʩʪʦʠʪ ʠʟ 

ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʮʠʣʠʥʜʨʘ 7 (ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ 56,5ʤʤ ʠ ʚʳʩʦʪʘ 100 ʤʤ) ʩ 

ʟʘʦʩʪʨʝʥʥʳʤ ʢʨʘʝʤ; ʧʦʜʜʦʥʘ 1, ʥʘʜʝʚʘʝʤʦʛʦ ʥʘ ʥʠʞʥʶʶ ʯʘʩʪʴ ʮʠʣʠʥʜʨʘ ʠ ʣʘʪʫʥʥʦʡ ʩʝʪʢʠ 2, 

ʚʩʪʘʚʣʷʝʤʦʡ ʚ ʧʦʜʜʦʥ. ʅʘ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʮʠʣʠʥʜʨʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʫʬʪʘ 5 ʩ ʣʘʪʫʥʥʦʡ ʩʝʪʢʦʡ 6 

ʠ ʤʝʨʥʳʤ ʩʪʝʢʣʷʥʥʳʤ ʙʘʣʣʦʥʦʤ 4 (ʤʘʨʠʦʪʪʦʚʳʡ ʩʦʩʫʜ), ʥʘ ʦʜʥʦʡ ʩʪʦʨʦʥʝ ʢʦʪʦʨʦʛʦ ʥʘʥʝʩʝʥʳ 

ʯʠʩʣʘ. ʊʝʣʝʩʢʦʧʠʯʝʩʢʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʧʦʜʩʪʘʚʢʠ 11, ʚʠʥʪʘ 8, ʧʣʘʥʢʠ 3. ʅʘ ʧʣʘʥʢʝ 

3 ʥʘʥʝʩʝʥʳ ʜʝʣʝʥʠʷ ʥʘʧʦʨʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʦʪ 0 ʜʦ 1 ʩ ʮʝʥʦʡ ʜʝʣʝʥʠʷ 0,02 [8]. 
 

ʈʠʩ 2. ʉʭʝʤʘ ʧʨʠʙʦʨʘ ʂʌ-00ʄ 

Figure 2. Scheme of the device KF-00M 

 
 

ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʧʳʣʝʚʘʪʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʦʚ ʦʧʨʝʜʝʣʷʶʪ ʧʨʠ ʟʘʜʘʥʥʳʭ 

ʜʘʚʣʝʥʠʷʭ ʥʘ ʛʨʫʥʪ ʠ ʧʝʨʝʤʝʥʥʦʤ ʛʨʘʜʠʝʥʪʝ ʥʘʧʦʨʘ ʩ ʧʨʦʧʫʩʢʦʤ ʚʦʜʳ ʩʚʝʨʭʫ ʚʥʠʟ ʠʣʠ ʩʥʠʟʫ 

ʚʚʝʨʭ, ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʥʘʩʳʱʝʥʠʠ ʦʙʨʘʟʮʘ ʛʨʫʥʪʘ ʚʦʜʦʡ ʩʥʠʟʫ ʚʚʝʨʭ ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ 

ʥʘʙʫʭʘʥʠʷ. ɺ ʢʦʤʧʣʝʢʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʛʣʠʥʠʩʪʳʭ 

ʛʨʫʥʪʦʚ ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ: ʢʦʤʧʨʝʩʩʠʦʥʥʦ-ʬʠʣʴʪʨʘʮʠʦʥʥʳʡ ʧʨʠʙʦʨ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʚʦʜʠʪʴ 

ʠʩʧʳʪʘʥʠʷ ʧʦʜ ʥʘʛʨʫʟʢʦʡ ʧʨʠ ʧʝʨʝʤʝʥʥʦʤ ʥʘʧʦʨʥʦʤ ʛʨʘʜʠʝʥʪʝ. ʂʦʥʩʪʨʫʢʮʠʷ ʢʦʤʧʨʝʩʩʠʦʥʥʦ-

ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʧʨʠʙʦʨʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ: ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʚʩʝʭ ʩʪʳʢʦʚ ʧʨʠʙʦʨʘ; 
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ʦʪʩʫʪʩʪʚʠʝ ʟʘʱʝʤʣʝʥʥʳʭ ʧʫʟʳʨʴʢʦʚ ʚʦʟʜʫʭʘ; ʩʦʟʜʘʥʠʝ ʟʘʜʘʥʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʥʘʧʦʨʘ (ʜʦ 100); 

ʧʦʜʘʯʫ ʚʦʜʳ ʢ ʦʙʨʘʟʮʫ ʛʨʫʥʪʘ ʩʥʠʟʫ ʚʚʝʨʭ ʠʣʠ ʩʚʝʨʭʫ ʚʥʠʟ ʠ ʦʪʚʦʜ ʝʝ; ʮʝʥʪʨʠʨʦʚʘʥʥʫʶ ʧʝʨʝʜʘʯʫ 

ʥʘʛʨʫʟʢʠ ʥʘ ʦʙʨʘʟʝʮ ʛʨʫʥʪʘ; ʧʝʨʝʜʘʯʫ ʥʘ ʦʙʨʘʟʝʮ ʛʨʫʥʪʘ ʜʘʚʣʝʥʠʷ ʩʪʫʧʝʥʷʤʠ; ʧʦʩʪʦʷʥʩʪʚʦ 

ʜʘʚʣʝʥʠʷ ʥʘ ʢʘʞʜʦʡ ʩʪʫʧʝʥʠ; ʥʝʧʦʜʚʠʞʥʦʩʪʴ ʢʦʣʴʮʘ ʩ ʛʨʫʥʪʦʤ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ; ʠʟʤʝʨʝʥʠʝ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʛʨʫʥʪʘ ʩ ʪʦʯʥʦʩʪʴʶ 0,01 ʤʤ; ʥʘʛʨʫʟʢʫ ʥʘ ʦʙʨʘʟʝʮ, ʩʦʟʜʘʚʘʝʤʫʶ 

ʬʠʣʴʪʨʦʤ, ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʳʤʠ ʜʝʪʘʣʷʤʠ ʥʝ ʙʦʣʝʝ 0,0025 ʄʇʘ 

[9]. 
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øñíúĄìùð, øÿìõċù öìüðì øñĄìîìð. 
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āÿýÿýôċþĕúô ïôðüúðôùìøôöôô þìסõôüČíôô ĔìüìČùĕú þìסõôüČíìùðììùð. Íìüúô øÿìõċù öìüðìùô öúĉĀĀôþýôñùþô 
ûú÷úôĄ ðìü āúöĕúô ăìýûúôĄìĄúù ýìāþ îì ùôøýìāþ, öô ðìü úùĕú ýìþĕô úíĕúô óñüôóìøôùô øñíúĄìð, ÿýÿ÷ô 
úíüñóô ðìü ăúĕú ôýþôĀúðì øñĄìîìùð. 
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ʆʩʥʦʚʥʳʤʠ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩʚʦʡʩʪʚʘʤʠ ʛʨʫʥʪʦʚ ʷʚʣʷʶʪʩʷ: ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʛʨʫʥʪʘ ʧʨʦʧʫʩʢʘʪʴ ʩʢʚʦʟʴ ʩʝʙʷ ʞʠʜʢʦʩʪʠ ʠ ʛʘʟʳ; ʧʦʨʠʩʪʦʩʪʴ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʧʫʩʪʦʪ; 

ʬʠʣʴʪʨʘʮʠʦʥʥʘʷ ʘʥʠʟʦʪʨʦʧʠʷ ʠʣʠ ʝʝ ʦʪʩʫʪʩʪʚʠʝ, ʪ.ʝ. ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʬʠʣʴʪʨʘʮʠʠ. 

ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʛʨʫʥʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʧʫʩʪʦʪʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʚʦʜʠʤʦʩʪʴʶ ʢʘʥʘʣʦʚ ʠʣʠ ʭʦʜʦʚ, ʦʙʨʘʟʫʝʤʳʭ 

ʩʦʦʙʱʘʶʱʠʤʠʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʫʩʪʦʪʘʤʠ. 

ʇʨʠ ʥʝʢʦʪʦʨʳʭ ʤʝʪʦʜʘʭ ʨʘʩʯʝʪʦʚ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ 

ʬʠʣʴʪʨʘʮʠʠ. ʆʜʥʘʢʦ ʬʠʣʴʪʨʘʮʠʷ ʧʨʠ ʦʧʳʪʥʳʭ ʦʪʢʘʯʢʘʭ, ʥʘʛʥʝʪʘʥʠʷʭ, ʥʘʣʠʚʘʭ, ʧʨʦʚʦʜʠʤʳʭ ʦʙʳʯʥʦ 
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ʠʟʤʝʥʷʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʩʚʷʟʥʳʭ ʠ ʥʝʩʚʷʟʥʳʭ ʛʨʫʥʪʦʚ, ʟʘʣʝʛʘʶʱʠʭ 

ʚʳʰʝ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʥʘʣʠʚʘ ʚʦʜʘ ʚ ʰʫʨʬʳ. 
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COMPARISON OF WATER PERMEABILITY OF LESS -LIKE SOILS OF THE MASSIF YALGYZ -KOK BY 

MEANS OF FIELD AND LABORATORY METHODS  

The main water permeability properties of soils are: permeability, which determines the ability of the soil to pass 

through liquids and gases; porosity, which is a relative volume of voids; filtration anisotropy or its absence, i.e. dependence 

of permeability on the direction of filtration. The permeability of soils depends on their flowability and is determined by the 

drying conductivity of channels or passages formed by voids connecting each other. 

In some methods of calculating the permeability of the parameters the dependences of the established filtration are 

used. However, the filtration at experimental pumping, forcing, filling, usually carried out for a short time, is not steady, that 

is, all the hydrodynamic characteristics of the flow change over time. To determine the filtration coefficient of cohesive and 

non-cohesive soils lying above the groundwater level, the method of pouring water into holes is used. 

Key words: filtration, soil, massif, hole, groundwater, diameter, loess, suffusion. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʀ ʈɸʉʏɽʊ ʉɺɸʁʅʓʍ ʌʋʅɼɸʄɽʅʊʆɺ ɺ 

ʉɽʁʉʄʀʏɽʉʂʀʍ ʋʉʃʆɺʀʗʍ 
 

ʈʫʟʠʝʚ ɸ.ʈ. 

ʊʘʜʞʠʢʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ʉ. ʆʩʠʤʠ 
 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʚʘʡʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʉʇ 

24.13330.2011çʉʅʠʇ 2.02.03-85-ʉʚʘʡʥʳʝ ʬʫʥʜʘʤʝʥʪʳè ʠʉʇ 14.13330.2011 çʉʅʠʇ II-7-81* 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭè.  

ɼʣʷ ʩʚʘʡʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʩʚʘʡ ʚʩʝʭ ʚʠʜʦʚ, 

ʢʨʦʤʝ ʩʚʘʡ ʙʝʟ ʧʦʧʝʨʝʯʥʦʛʦ ʘʨʤʠʨʦʚʘʥʠʷ ʠ ʙʫʣʘʚʦʚʠʜʥʳʭ. ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ 

ʙʝʪʦʥʥʳʭ ʩʚʘʡ, ʪ.ʝ. ʩʚʘʡ, ʥʝ ʠʤʝʶʱʠʭ ʘʨʤʘʪʫʨʥʳʭ ʢʘʨʢʘʩʦʚ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʩʚʘʡʥʦʛʦ ʩʪʚʦʣʘ.  

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʚʘʡʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʦʧʠʨʘʥʠʝ ʢʦʥʮʘ ʩʚʘʡ 

ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʥʘ ʩʢʘʣʴʥʳʝ, ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʝ ʛʨʫʥʪʳ, ʧʝʩʢʠ ʧʣʦʪʥʳʝ ʠ ʩʨʝʜʥʝʡ 

ʧʣʦʪʥʦʩʪʠ ʠ ʛʣʠʥʠʩʪʳʝ ʛʨʫʥʪʳ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʪʝʢʫʯʝʩʪʠ IL Ò 0,5. ʆʧʠʨʘʥʠʝ ʥʠʞʥʠʭ ʢʦʥʮʦʚ ʩʚʘʡ 

ʥʘ ʨʳʭʣʳʝ ʚʦʜʦʥʘʩʳʱʝʥʥʳʝ ʧʝʩʢʠ, ʛʣʠʥʠʩʪʳʝ ʛʨʫʥʪʳ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʪʝʢʫʯʝʩʪʠ IL> 0,5 ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ. ʇʦʛʨʫʞʝʥʠʝ ʩʚʘʡ ʚ ʛʨʫʥʪ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 4 ʤ, ʘ ʧʨʠ 

ʥʘʣʠʯʠʠ ʚ ʦʩʥʦʚʘʥʠʠ ʥʠʞʥʠʭ ʢʦʥʮʦʚ ʩʚʘʡ ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʧʝʩʢʦʚ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ - ʥʝ ʤʝʥʝʝ 

8 ʤ[1,3].  

ʈʦʩʪʚʝʨʢ ʩʚʘʡʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʧʦʜ ʥʝʩʫʱʠʤʠ ʩʪʝʥʘʤʠ ʟʜʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪʩʝʢʘ ʜʦʣʞʝʥ 

ʙʳʪʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʧʨʝʨʳʚʥʳʤ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʦʜʥʦʤ ʫʨʦʚʥʝ. ɺʝʨʭʥʠʝ ʢʦʥʮʳ ʩʚʘʡ ʜʦʣʞʥʳ 

ʙʳʪʴ ʞʝʩʪʢʦ ʟʘʜʝʣʘʥʳ ʚ ʨʦʩʪʚʝʨʢ ʥʘ ʛʣʫʙʠʥʫ, ʦʧʨʝʜʝʣʷʝʤʫʶ ʨʘʩʯʝʪʦʤ, ʫʯʠʪʳʚʘʶʱʠʤ 

ʩʝʡʩʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ. ʋʩʪʨʦʡʩʪʚʦ ʙʝʟʨʦʩʪʚʝʨʢʦʚʳʭ ʩʚʘʡʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. ʇʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʘ ʢʦʩʦʛʦʨʘʭ ʨʦʩʪʚʝʨʢ ʚ ʧʨʝʜʝʣʘʭ ʦʪʩʝʢʘ ʜʦʧʫʩʢʘʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʚ ʚʠʜʝ ʝʜʠʥʦʡ 

ʤʦʥʦʣʠʪʥʦʡ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʣʠʪʳ ʠʣʠ ʧʝʨʝʢʨʝʩʪʥʳʭ ʣʝʥʪ.  

ʇʨʠ ʨʘʩʯʝʪʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʘʡ ʟʥʘʯʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʛʨʫʥʪʘ ʧʦʜ 

ʥʠʞʥʠʤ ʢʦʥʮʦʤ R ʠ ʧʦ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ fi ʫ ʤʥʦʞʘʶʪʩʷ ʥʘ ʧʦʥʠʞʘʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ (ʩʝʡʩʤʠʯʥʦʩʪʠ) ʦʩʥʦʚʘʥʠʷ ɔeq1 ʠ ɔeq2, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʉʅʠʇ II-7-81*. ʕʪʠ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʪʘʢʞʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʩʚʘʡ ʠ ʩʚʘʡʥʳʭ 

ʬʫʥʜʘʤʝʥʪʦʚ ʠʤʠʪʠʨʦʚʘʥʥʳʤʠ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʛʨʫʥʪʘ ʥʘ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʘʠ fiʜʦ ʛʣʫʙʠʥʳ hd ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ ʥʫʣʶ.  

ʈʘʩʯʝʪʥʫʶ ʛʣʫʙʠʥʫ hd, ʜʦ ʢʦʪʦʨʦʡ ʥʝ ʫʯʠʪʳʚʘʶʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʫʥʪʘ ʥʘ ʙʦʢʦʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ (1), ʥʦ ʧʨʠʥʠʤʘʶʪ ʥʝ ʙʦʣʝʝ 3/ŬŮ.[1,3]. 

 (1) 

ʛʜʝ a1, a2, a3 - ʙʝʟʨʘʟʤʝʨʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʨʘʚʥʳʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1,5; 0,8 ʠ 0,6 ʧʨʠ ʚʳʩʦʢʦʤ 

ʨʦʩʪʚʝʨʢʝ ʠ ʜʣʷ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʝʡ ʩʚʘʠ, 1,2; 1,2 ʠ 0 - ʧʨʠ ʞʝʩʪʢʦʡ ʟʘʜʝʣʢʝ ʩʚʘʠ ʚ ʥʠʟʢʠʡ ʨʦʩʪʚʝʨʢ;  

H, M - ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʠʣʳ, ʢʅ, ʠ ʠʟʛʠʙʘʶʱʝʛʦ 

ʤʦʤʝʥʪʘ, ʢʅÅʤ, ʧʨʠʣʦʞʝʥʥʳʭ ʢ ʩʚʘʝ ʚ ʫʨʦʚʥʝ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʘ ʧʨʠ ʦʩʦʙʦʤ ʩʦʯʝʪʘʥʠʠ ʥʘʛʨʫʟʦʢ 

ʩ ʫʯʝʪʦʤ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ;  

ŬŮ - ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʬʦʨʤʘʮʠʠ, 1/ʤ;  
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bp - ʫʩʣʦʚʥʘʷ ʰʠʨʠʥʘ ʩʚʘʠ, ʤ, ʧʨʠʥʠʤʘʝʤʘʷ ʨʘʚʥʦʡ: ʜʣʷ ʩʚʘʡ ʩ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʦʚ 0,8ʤ ʠ 

ʙʦʣʝʝ bp = d +1; ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʩʝʯʝʥʠʡ ʩʚʘʡ bp =1,5d+0,5, ʛʜʝ d - ʜʠʘʤʝʪʨ ʢʨʫʛʣʦʛʦ ʠʣʠ 

ʩʪʦʨʦʥʘ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʩʚʘʠ.  

ɔ1 - ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʛʨʫʥʪʘ, ʢʅ/ʤ
3, ʦʧʨʝʜʝʣʷʝʤʦʝ ʚ ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ 

ʛʨʫʥʪʘʭ ʩ ʫʯʝʪʦʤ ʚʟʚʝʰʠʚʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʚʦʜʳ;  

űI, cI - ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ, ʛʨʘʜ., ʠ ʫʜʝʣʴʥʦʛʦ 

ʩʮʝʧʣʝʥʠʷ ʛʨʫʥʪʘ, ʢʇʘ.  

ʈʘʩʯʝʪʥʘʷ ʛʣʫʙʠʥʘ hd ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʟʥʘʯʝʥʠʷ ʨʘʩʯʝʪʥʦʛʦ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ 

ʪʨʝʥʠʷ űI ʜʣʷ ʨʘʩʯʝʪʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ 7 ʙʘʣʣʦʚ - ʥʘ 2Á, 8 ʙʘʣʣʦʚ - ʥʘ 4Á, 9 ʙʘʣʣʦʚ - ʥʘ 7Á.  

ʂʦʵʬʬʠʮʠʝʥʪ ʜʝʬʦʨʤʘʮʠʠ ŬŮ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (2): 

(2) 

ʛʜʝ ɽ - ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʩʚʘʠ, ʢʇʘ;  

I - ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʚʘʠ, ʤ4;  

bp - ʫʩʣʦʚʥʘʷ ʰʠʨʠʥʘ ʩʚʘʠ, ʧʨʠʥʠʤʘʝʤʘʷ ʨʘʚʥʦʡ: ʜʣʷ ʩʚʘʡ ʩ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʦʚ 0,8ʤ ʠ ʙʦʣʝʝ 

bp = d +1; ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʩʝʯʝʥʠʡ ʩʚʘʡ bp =1,5d+0,5; ʛʜʝ d ï ʜʠʘʤʝʪʨ ʢʨʫʛʣʦʛʦ ʠʣʠ 

ʩʪʦʨʦʥʘ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʩʚʘʠ, ʤ.  

ɔc - ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ (ʜʣʷ ʦʪʜʝʣʴʥʦʡ ʩʚʘʠ ɔc= 3);  

ʂ - ʢʦʵʬʬʠʮʠʝʥʪ, ʢʅ/ʤ4, ʧʨʠʥʠʤʘʝʤʳʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʦʢʨʫʞʘʶʱʝʛʦ ʩʚʘʶ ʛʨʫʥʪʘ. 

ʇʨʠʤʝʨ. ʆʧʨʝʜʝʣʠʪʴ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʟʘʙʠʚʥʦʡ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʩʚʘʠ ʧʦ ʧʨʦʯʥʦʩʪʠ 

ʛʨʫʥʪʘ ʩ ʫʯʝʪʦʤ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʉʚʘʷ ʉ7-35 (ʜʣʠʥʘ 7,0 ʤ, ʩʝʯʝʥʠʝ 35ʭ35ʩʤ) 

ʧʦʛʨʫʞʝʥʘ ʚ ʛʨʫʥʪ ʜʠʟʝʣʴʥʳʤ ʤʦʣʦʪʦʤ. ɼʣʠʥʘ ʧʦʛʨʫʞʝʥʥʦʡ ʯʘʩʪʠ ʩʚʘʠ (ʦʪ ʜʥʘ ʢʦʪʣʦʚʘʥʘ ʜʦ 

ʥʠʞʥʝʛʦ ʢʦʥʮʘ) ʩʦʩʪʘʚʣʷʝʪ 6,6ʤ. ʉʦʝʜʠʥʝʥʠʝ ʩʚʘʠ ʩ ʨʦʩʪʚʝʨʢʦʤ - ʞʝʩʪʢʦʝ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʦʨʦʪʘ ʛʦʣʦʚʳ ʩʚʘʠ. ʅʘ ʩʚʘʶ ʜʝʡʩʪʚʫʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʅ=55 ʢʅ, 

ʧʨʠʣʦʞʝʥʥʘʷ ʥʘ ʫʨʦʚʥʝ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʣʦʚʘʥʘ. ʀʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ - ʦʪʩʫʪʩʪʚʫʝʪ (ʄ=0). 

ɻʨʫʥʪʦʚʳʝ ʫʩʣʦʚʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ ʠ ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʩʚʘʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ. 

ʈʘʩʯʝʪʥʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ - 8 ʙʘʣʣʦʚ.  

ʈʝʰʝʥʠʝ. ʅʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʘʠ ʦʧʨʝʜʝʣʠʤ ʧʦ ʬʦʨʤʫʣʝ (8) ʉʅʠʇ 2.02.03-85-

çʉʚʘʡʥʳʝ ʬʫʥʜʘʤʝʥʪʳè. ʇʨʠʥʠʤʘʷ ʢʦʵʬʬʠʮʠʝʥʪʳ ɔc=1,0; ɔcR=1,0;ɔcf=1,0, ʥʘʟʥʘʯʠʤ 

ʧʦʥʠʞʘʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ɔeq1 ʠ ɔeq2 ʢʟʥʘʯʝʥʠʷʤ R ʠ fi, ʫʯʠʪʳʚʘʶʱʠʤ ʩʝʡʩʤʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ [1]. 
 

ʈʠʩ. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʩʚʘʠ 

Fig. Pile design 

 

ʀʪʘʢ, ʜʣʷ ʨʘʩʯʝʪʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ 8 ʙʘʣʣʦʚ ʠʤʝʝʤ: 
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- ʜʣʷ ʩʫʧʝʩʠ ʩ IL=0,41 ðɔeq2 = 0,8; 

- ʜʣʷ ʤʝʣʢʦʛʦ ʧʝʩʢʘ ð ɔeq2 = 0,85; 

- ʜʣʷ ʛʣʠʥʳ ʩ IL=0,23 ðɔeq2 = 0,8; 

- ʜʣʷ ʛʣʠʥʳ ʩ IL=0,23 ðɔeq1 = 0,9; 

ʇʦ ʉʅʠʇ 2.02.03-85- çʉʚʘʡʥʳʝ ʬʫʥʜʘʤʝʥʪʳè ʥʘʭʦʜʠʤ ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʫʥʪʘ R 

ʧʦʜ ʥʠʞʥʠʤ ʢʦʥʮʦʤ ʩʚʘʠ. ʇʨʠ ʛʣʫʙʠʥʝ ʧʦʛʨʫʞʝʥʠʷ ʥʠʞʥʝʛʦ ʢʦʥʮʘ ʩʚʘʠ 9,0ʤ ʠ ʜʣʷ ʛʣʠʥʳ ʩ 

IL=0,23 ʠʤʝʝʤ  

R =4300 ʢʇʘ. ʉ ʫʯʝʪʦʤ ʧʦʥʠʞʘʶʱʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ (ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʝʡʩʤʠʯʥʦʩʪʠ) -R 

=4300Å0,9 = 3870 ʢʇʘ. 

ʈʘʩʯʝʪʥʫʶ ʛʣʫʙʠʥʫ hd, ʜʦ ʢʦʪʦʨʦʡ ʥʝ ʫʯʠʪʳʚʘʶʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʫʥʪʘ ʥʘ ʙʦʢʦʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʘʠ, ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ (1). ɺʭʦʜʷʱʠʝ ʚ ʬʦʨʤʫʣʫ ʢʦʵʬʬʠʮʠʝʥʪʳ ʘi 

ʧʨʠʥʠʤʘʝʤ: ʘ1 =1,2;ʘ2 =1,2; ʘ3=0, ʢʘʢ ʜʣʷ ʩʚʘʠ ʩ ʞʸʩʪʢʦʡ ʟʘʜʝʣʢʦʡ ʩʚʘʠ ʚ ʨʦʩʪʚʝʨʢ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ [1] ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʛʨʫʥʪʘ ű1 

ʜʣʷ 8-ʙʘʣʣʴʥʦʡ ʟʦʥʳ ʫʤʝʥʴʰʠʤ ʥʘ 40. ʇʨʠʥʠʤʘʷ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ű1 ʜʣʷ ʩʫʧʝʩʠ ʠ ʧʝʩʢʘ ʤʝʣʢʦʛʦ 

ű1=(21+28)/2=24,50 ʥʘʭʦʜʠʤ ű1 =24,5-4=20,50 .tg20.50 =0.374.  

ʂʦʵʬʬʠʮʠʝʥʪ ʜʝʬʦʨʤʘʮʠʠ ŬŮ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ (2). ɺʭʦʜʷʱʫʶ ʚ ʵʪʫ ʬʦʨʤʫʣʫ 

ʢʦʵʬʬʠʮʠʝʥʪ ʂ ʧʨʠʥʠʤʘʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʦʢʨʫʞʘʶʱʫʶ ʩʚʘʶ ʛʨʫʥʪʘ (ʩʤ. ʨʠʩ.). ɼʣʷ 

ʩʫʧʝʩʠ ʪʫʛʦʧʣʘʩʪʠʯʥʦʡ, ʧʝʩʢʘ ʤʝʣʢʦʛʦ ʠ ʛʣʠʥʳ ʧʦʣʫʪʚʝʨʜʦʡ ʚ ʩʨʝʜʥʝʤ ʧʨʠʥʠʤʘʝʤ ʂ=12000 

ʢʅ/ʤ4. ʋʩʣʦʚʥʫʶ ʰʠʨʠʥʫ ʩʚʘʠ ʧʨʠʥʠʤʘʝʤ: bp =1,5d+0,5= 1,5Å0,35+0,5=1,025ʤ.  

ʄʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʞʝʣʝʟʦʙʝʪʦʥʘ ʧʨʠʥʠʤʘʝʤ ɽ=3Å107ʢʇʘ. ʄʦʤʝʥʪ ʠʥʝʨʮʠʠ ʧʦʧʝʨʝʯʥʦʛʦ 

ʩʝʯʝʥʠʷ ʩʚʘʠ ʙʫʜʝʪ  

I= d4 /12=0.354 / 12 = 0,00125 ʤ4 

ʇʨʠʥʠʤʘʷ ɔc= 3, ʦʧʨʝʜʝʣʠʤ ʢʦʵʬʬʠʮʠʝʥʪ ŬŮ 
ŬŮ =(ʂbp / ɔcɽ I)1/5 = (12000Å1,025 /3Å3Å107Å0,00125) = 0,11 ʤ-1 . 

ʆʧʨʝʜʝʣʷʝʤ ʨʘʩʯʝʪʥʫʶ ʛʣʫʙʠʥʫ hd, ʜʦ ʢʦʪʦʨʦʡ ʥʝ ʫʯʠʪʳʚʘʶʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʫʥʪʘ ʥʘ 

ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʘʠ, ʧʦ ʬʦʨʤʫʣʝ (1). ʇʨʠʥʠʤʘʷ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʛʨʫʥʪʦʚ  

ɔ1=ɟÅg = =(1,83+1,87)/2Å9,81=18,15ʢʅ/ʤ3 , ʥʘʭʦʜʠʤ ʛʣʫʙʠʥʫ hd 

hd =a1 (H+ŬŮa3M) / bp [a2ɔ1 tgű1 / ŬŮ)+c1 ] =  

= 1.2Å(55+0) / 1,025Å[1.2Å18,15Å 0,374/0,11 +5,5] =66/81,5=0,81ʤ. 

ʇʨʠʥʠʤʘʷ hd=1,0ʤ, ʥʘʭʦʜʠʤ ʨʘʩʯʝʪʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʨʫʥʪʘ ʥʘ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʘʠ 

fi. ʇʨʠʥʠʤʘʷ h1=2,1ï1,0 =1,1ʤ, ʥʘʭʦʜʠʤ: 

h1=1,1ʤ, z1 = 3,95ʤ, f1 = 27 ʢʇʘ; 

h2=2,0ʤ, z2 = 5,5ʤ, f2 = 41 ʢʇʘ; 

h3=2,0ʤ, z3 = 7,5ʤ, f3 = 43,5 ʢʇʘ; 

h4=0,5ʤ, z4 = 8,75ʤ, f4 = 58 ʢʇʘ. 

ʆʧʨʝʜʝʣʷʝʤ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʘʠ ʧʦ ʉʅʠʇ ïçʉʚʘʡʥʳʝ ʬʫʥʜʘʤʝʥʪʳè ʩ ʫʯʝʪʦʤ 

ʨʘʩʯʝʪʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ 8 ʙʘʣʣʦʚ: 

Fd= ɔc(ɔcRɔeq1RA+ ɔcfuɆ ɔeq2fihi) = 

= 1,0[1,0Å0,9Å4300Å0,35Å0,35 +1,0Å4Å0,35Å(0,8Å27Å1,1+0,85Å41Å2,0 +  

+0,85Å43,5Å2,0 + 0,8Å58Å0,5)]=1,0Å(474,1+1,4Å190,61) = 741 ʢʅ; 

ɼʣʷ ʦʮʝʥʢʠ ʩʥʠʞʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʘʠ ʦʪ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʭʦʜʠʤ 

ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʘʠ ʙʝʟ ʫʯʝʪʘ ʧʦʥʠʞʘʶʱʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ɔeq1 ʠ ɔeq2, ʪ.ʝ. ʙʝʟ ʫʯʝʪʘ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʇʨʠʥʠʤʘʷ h1=2,1ʤ, ʥʘʭʦʜʠʤ 

h1=2,1ʤ, z1 = 3,45ʤ, f1 = 26 ʢʇʘ; 

h2=2,0ʤ, z2 = 5,5ʤ, f2 = 41 ʢʇʘ; 

h3=2,0ʤ, z3 = 7,5ʤ, f3 = 43,5 ʢʇʘ; 

h4=0,5ʤ, z4 = 8,75ʤ, f4 = 58 ʢʇʘ. 

ʇʦʜʩʪʘʚʣʷʷ ʵʪʠ ʟʥʘʯʝʥʠʷ ʥʘʭʦʜʠʤ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʘʠ ʙʝʟ ʫʯʝʪʘ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ 

Fd= ɔc(ɔcRRA+ ɔcfuɆfihi) = 

= 1,0[1,0Å4300Å0,35Å0,35 +1,0Å4Å0,35Å(26Å2,1+41Å2,0 +  
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+43,5Å2,0 + 58Å0,5)]=1,0Å(526,75+1,4Å252,6) = 880 ʢʅ; 

ʂʘʢ ʚʠʜʥʦ, ʩʝʡʩʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 8 ʙʘʣʣʦʚ ʚ ʟʘʜʘʥʥʳʭ ʛʨʫʥʪʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʩʥʠʞʘʝʪ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʘʠ ʥʘ 880ï741=139 ʢʅ (13,9 ʪʩ), ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 16%.  
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ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʀ ʈɸʉʏɽʊ ʉɺɸʁʅʓʍ ʌʋʅɼɸʄɽʅʊʆɺ 

ɺʉɽʁʉʄʀʏɽʉʂʀʍʋʉʃʆɺʀʗʍ 

ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʘ ʩʚʘʡ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʅʘ ʮʠʬʨʦʚʦʤ 

ʧʨʠʤʝʨʝ ʧʨʠʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʘʡ ʩ ʫʯʝʪʦʤʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʚʘʷ, ʩʚʘʡʥʳʡ ʬʫʥʜʘʤʝʥʪ,ʩʝʡʩʤʠʢʘ,ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ.  

 

DESIGN FEATURES AND CALCULATION PILE FOUNDATION IN SEISMIC CONDITIONS  

The article describes the features of the design and calculation of piles in seismic conditions. The digital example 

shows calculations of the bearing capacity of piles taking into account seismic effects. 

Key words: pile, pile foundation, seismic, carrying capacity. 
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ʋɼʂ 553.984 

ʆ ʇʈʀʏʀʅɸʍ ʋɻʃɽʌʀʂɸʎʀʀ ʇʆʈʆɼ ʅɽʂʆʊʆʈʓʍ ʂɸʄɽʅʅʆʋɻʆʃʔʅʓʍ 

ʄɽʉʊʆʈʆɾɼɽʅʀʁ ʊɸɼɾʀʂʀʉʊɸʅɸ 

 

ʌʦʟʠʣʦʚ ɼʞ.ʅ., ɸʣʠʜʦʜʦʚ ɹ.ɸ., ʄʠʨʟʦʝʚ ɹ.ʉ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫʛʣʝʬʠʢʘʮʠʷ ʧʦʨʦʜ, ʙʦʛʘʪʳʭ ʠʩʢʦʧʘʝʤʳʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ 

ʪʝʩʥʝʡʰʠʤ ʦʙʨʘʟʦʤ ʩʚʷʟʘʥʘ ʩ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ɺ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʙʳʯʥʦ ʨʘʟʣʠʯʘʶʪ ʪʨʠ ʚʠʜʘ ʤʝʪʘʤʦʨʬʠʟʤʘ: 1) ʢʦʥʪʘʢʪʦʚʳʡ ʠʣʠ 

ʪʝʨʤʘʣʴʥʳʡ ʤʝʪʘʤʦʨʬʠʟʤ; 2) ʜʠʥʘʤʦʤʝʪʘʤʦʨʬʠʟʤ; 3) ʨʝʛʠʦʥʘʣʴʥʳʡ ʠʣʠ ʛʣʫʙʠʥʥʳʡ 

ʤʝʪʘʤʦʨʬʠʟʤ. ʈʘʩʩʤʦʪʨʠʤ ʵʪʠ ʪʨʠ ʚʠʜʘ ʤʝʪʘʤʦʨʬʠʟʤʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʫʛʣʷʤ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ʂʦʥʪʘʢʪʦʚʳʡ ʤʝʪʘʤʦʨʬʠʟʤ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʧʦʨʦʜ ʫʛʣʝʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʤʘʛʤʳ ʠʣʠ ʦʪ ʚʳʜʝʣʷʝʤʳʭ ʝʶ ʧʨʠ ʟʘʩʪʳʚʘʥʠʠ ʛʦʨʷʯʠʭ ʧʘʨʦʚ ʠ ʛʘʟʦʚ ʥʝ 

ʪʦʣʴʢʦ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʢʦʥʪʘʢʪʝ ʩ ʠʟʚʝʨʞʝʥʥʦʡ ʧʦʨʦʜʦʡ, ʥʦ ʠ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

ʥʝʝ.  

ʆʪʩʫʪʩʪʚʠʝ ʚ ʨʘʡʦʥʝ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʢʘʢʠʭ-ʙʳ ʪʦ ʥʝ ʙʳʣʦ ʤʘʛʤʘʪʠʯʝʩʢʠʭ 

ʧʦʨʦʜ ʧʦʩʣʝʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʠʩʢʣʶʯʘʝʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʵʪʦʛʦ ʚʦʧʨʦʩʘ. 

ʇʦʜ ʜʠʥʘʤʦʤʝʪʘʤʦʨʬʠʟʤʦʤ ʧʦʥʠʤʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʧʦʨʦʜ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʩʢʣʘʜʢʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʣ. ʀʤʝʝʪʩʷ ʨʷʜ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʠʤʝʨʦʚ, ʧʦʢʘʟʳʚʘʶʱʠʭ ʢʘʢ ʫʛʣʠ 
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ʦʜʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʦʜʠʥʘʢʦʚʦʛʦ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʧʣʘʪʬʦʨʤʳ ʢ ʩʢʣʘʜʯʘʪʦʡ 

ʟʦʥʝ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʤʠ. ʊʘʢʠʝ ʧʨʠʤʝʨʳ ʧʦ ʫʛʦʣʴʥʦʤʫ ʤʝʩʪʦʨʦʞʜʝʥʠʶ 

ɼʦʥʙʘʩʩʘ, ʥʠʞʥʝʢʘʨʙʦʥʦʚʳʤ ʫʛʣʷʤ ʇʦʜʤʦʩʢʦʚʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʟʘʧʘʜʥʦʛʦ ʠ ʚʦʩʪʦʯʥʦʛʦ-ʩʢʣʦʥʦʚ 

ʋʨʘʣʘ, ʫʛʣʷʤ ʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʂʘʥʘʜʳ, ʧʘʣʝʦʟʦʡʩʢʠʭ ʙʘʩʩʝʡʥʦʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, ɹʦʣʴʰʦʤʫ 

ɸʧʧʘʣʘʯʩʢʦʤʫ ʠ ʇʝʥʩʠʣʴʚʝʥʩʢʦʤʫ ʨʝʛʠʦʥʘʤ, ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʙʦʪʝ ʖ.ɸ. ɾʝʤʯʫʞʥʠʢʦʚʘ [1]. 

ʆʜʥʘʢʦ, ʧʨʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʚʳʷʚʣʷʝʪʩʷ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ 

ʩʪʝʧʝʥʠ ʫʛʣʝʬʠʢʘʮʠʠ ʚ ʩʢʣʘʜʯʘʪʳʭ ʟʦʥʘʭ, ʚʠʜʠʤʦ, ʥʝ ʩʚʷʟʳʚʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ 

ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ (ʜʘʚʣʝʥʠʝʤ). ɺʦʟʤʦʞʥʦ, ʯʪʦ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʷʚʣʷʶʪʩʷ 

ʪʦʣʴʢʦ ʧʨʠʯʠʥʦʡ, ʠʟʤʝʥʷʶʱʝʡ ʫʩʪʘʥʦʚʠʚʰʠʝʩʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʩʪʦʨʦʥʫ 

ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ, ʘ ʠʤʝʥʥʦ: ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʩʢʣʘʜʢʠ ʥʝʢʦʪʦʨʳʝ ʝʝ ʯʘʩʪʠ 

ʚʤʝʩʪʝ ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʠʤ ʫʛʦʣʴʥʳʤʠ ʧʣʘʩʪʘʤʠ ʧʨʦʛʠʙʘʣʠʩʴ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʛʣʫʙʠʥʫ, ʧʦʧʘʜʘʷ 

ʚ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʄʦʞʝʪ ʙʳʪʴ ʠ ʜʨʫʛʘʷ ʧʨʠʯʠʥʘ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʤʝʪʘʤʦʨʬʠʟʤʘ ʚ ʩʢʣʘʜʯʘʪʳʭ ʦʙʣʘʩʪʷʭ: ʧʦʛʨʫʞʝʥʠʝ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʛʣʫʙʠʥʫ 

ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʦʩʘʜʢʦʚ ʚ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʭ ʟʦʥʘʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʚʷʟʴ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʠ ʩʢʣʘʜʢʦʦʙʨʘʟʦʚʘʥʠʷ - ʯʠʩʪʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʫʛʣʷʤ ʉʨʝʜʥʝʡ ɸʟʠʠ - ʩʪʨʘʥʳ ʚʳʩʦʯʘʡʰʠʭ ʛʦʨ, ʷʚʣʷʶʱʝʡʩʷ ʧʨʝʢʨʘʩʥʳʤ 

ʦʙʲʝʢʪʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʦʤʝʪʘʤʦʨʬʠʟʤʘ, ʧʨʦʚʦʜʷʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʠʥʪʝʨʝʩʥʳʝ 

ʜʘʥʥʳʝ ʠ ʠʣʣʶʩʪʨʘʮʠʠ, ʚʟʷʪʳʝ ʠʟ ʨʘʙʦʪʳ ʇ.ɸ. ʐʝʭʪʤʘʥʘ. ʈʦʣʴ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ 

ʠʟʫʯʘʝʪʩʷ ʥʘ ʤʝʟʦʟʦʡʩʢʠʭ ʫʛʣʷʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʫʯʘʩʪʢʘʭ ʨʘʟʣʠʯʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʡ ʦ ʨʘʟʣʠʯʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ ʠ ʚʳʟʚʘʥʥʳʭ ʠʤʠ ʜʚʠʞʝʥʠʡ. 

ʇʦ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʪʠʧʘʤ ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʛʣʷ ʥʝʩʢʦʣʴʢʦ ʩʭʝʤʘʪʠʯʥʦ ʨʘʟʙʠʪʳ 

ʇ.ɸ. ʐʝʭʪʤʘʥʦʤ ʥʘ 5 ʛʨʫʧʧ ʧʦ ʩʪʝʧʝʥʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʠʩʣʦʢʘʮʠʡ. ɻʨʫʧʧʳ ʵʪʠ ʩʣʝʜʫʶʱʠʝ: 

ʘ) ʠʥʪʝʥʩʠʚʥʳʝ ʧʣʠʢʘʪʠʚʥʳʝ ʠ ʜʠʟʲʶʥʢʪʠʚʥʳʝ ʜʠʩʣʦʢʘʮʠʠ; ʫʛʣʝʥʦʩʥʘʷ ʪʦʣʱʘ ʩʤʷʪʘ ʚ 

ʩʠʩʪʝʤʳ ʩʢʣʘʜʦʢ, ʨʘʟʙʠʪʳʭ ʜʠʟʲʶʥʢʮʠʷʤʠ ʠ ʟʘʞʘʪʘ ʚ ʛʨʘʙʝʥʝ; 

ʚ) ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʠʢʘʪʠʚʥʳʝ ʠ ʜʠʟʲʶʥʢʪʠʚʥʳʝ ʜʠʩʣʦʢʘʮʠʠ; ʫʛʣʝʥʦʩʥʘʷ ʪʦʣʱʘ, ʩʣʦʞʝʥʥʘʷ 

ʚ ʩʠʩʪʝʤʫ ʧʨʦʩʪʳʭ ʢʨʫʧʥʳʭ ʩʢʣʘʜʦʢ, ʟʘʞʘʪʘ ʚ ʛʨʘʙʝʥʝ; 

ʩ) ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʠʢʘʪʠʚʥʳʝ ʠ ʩʣʘʙʳʝ ʜʠʟʲʶʥʢʪʠʚʥʳʝ ʜʠʩʣʦʢʘʮʠʠ: ʫʛʣʝʥʦʩʥʘʷ ʪʦʣʱʘ 

ʩʣʦʞʝʥʘ ʚ ʩʠʩʪʝʤʫ ʩʢʣʘʜʦʢ, ʦʩʣʦʞʥʝʥʥʳʭ ʜʠʟʲʶʥʢʮʠʷʤʠ; 

ʜ) ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʠʢʘʪʠʚʥʳʝ ʜʠʩʣʦʢʘʮʠʠ: ʫʛʣʝʥʦʩʥʘʷ ʪʦʣʱʘ ʩʣʦʞʝʥʘ ʚ ʩʠʩʪʝʤʫ ʩʢʣʘʜʦʢ, 

ʦʩʣʦʞʥʝʥʥʳʭ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʜʠʟʲʶʥʢʮʠʷʤʠ; 

e) ʧʣʠʢʘʪʠʚʥʳʝ ʜʠʩʣʦʢʘʮʠʠ: ʫʛʣʝʥʦʩʥʘʷ ʪʦʣʱʘ ʩʣʦʞʝʥʘ ʚ ʧʦʣʦʛʠʝ ʩʢʣʘʜʢʠ, ʦʩʣʦʞʥʝʥʥʳʝ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʜʠʟʲʶʥʢʮʠʷʤʠ. 
 

ʊʘʙʣ. 1. ʇʣʠʢʘʪʠʚʥʳʝ ʜʠʩʣʦʢʘʮʠʠ ʫʛʣʝʥʦʩʥʳʭ ʪʦʣʱ ʥʝʢʦʪʦʨʳʭ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʊʘʜʞʠʢʠʩʪʘʥʘ 

Tab. 1. Plicative dislocation of coal-bearing strata of some coal deposits of Tajikistan 
ɼʠʩʣʦʢʘʮʠʠ ʀʥʪʝʥʩʠʚʥʳʝ 

ʦʙʱʠʝ 
ɿʥʘʯʠʪʝʣʴʥʳʝ 

ʦʙʱʠʝ 
ɿʥʘʯʠʪʝʣʴʥʳʝ 

ʧʣʠʢʘʪʠʚʥʳʝ ʩ 

ʜʠʟʲʶʥʢʮʠʷʤʠ 

ɿʥʘʯʠʪʝʣʴʥʳʝ 

ʧʣʠʢʘʪʠʚʥʳʝ 
ʇʣʠʢʘʪʠʚʥʳʝ 

ʌʦʨʤʘ 

ʜʠʩʣʦʢʘʮʠʡ ʠ 

ʤʘʨʢʠ ʫʛʣʝʡ  
ʂʘʤʝʥʥʳʝ 

ʪʦʱʠʝ  
 ʅʘʟʘʨ-ɸʡʣʦʢ  ʌʝʨʛʘʥʩʢʢʡ ʭʨ. ʂʫʛʠʪʘʥʛ 

ʂʘʤʝʥʥʳʝ 

ʞʠʨʥʳʝ 
ʂʘʨʘ-ʊʘʫ ʌʘʥ-ʗʛʥʦʙ ʊʘʰʢʫʪʘʥ, 

ʈʘʚʥʦʫ 
  

ʇʝʨʝʭʦʜʥʳʝ  ʂʰʪʫʪ    

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʢʘʞʜʘʷ ʠʟ ʤʘʨʦʢ ʫʛʣʝʡ ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʯʪʠ ʚ ʢʘʞʜʦʤ ʠʟ ʪʠʧʦʚ 

ʜʠʩʣʦʮʠʨʦʚʘʥʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʞʜʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʠʩʣʦʢʘʮʠʠ ʠ ʩʪʝʧʝʥʴʶ 

ʤʝʪʘʤʦʨʬʠʟʘʮʠʠ ʫʛʣʝʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. 
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ʈʝʛʠʦʥʘʣʴʥʳʡ ʤʝʪʘʤʦʨʬʠʟʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʚ ʛʦʨʥʦʡ ʧʦʨʦʜʝ 

(ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚ ʫʛʣʝ), ʚʳʟʚʘʥʥʳʭ ʦʧʫʩʢʘʥʠʝʤ ʝʝ ʥʘ ʛʣʫʙʠʥʫ. ɼʝʡʩʪʚʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʟʜʝʩʴ 

ʷʚʣʷʶʪʩʷ ʜʘʚʣʝʥʠʝ ʚʳʰʝʣʝʞʘʱʝʡ ʪʦʣʱʠ ʧʦʨʦʜ ʠ ʧʦʚʳʰʝʥʥʘʷ ʥʘ ʛʣʫʙʠʥʝ ʪʝʤʧʝʨʘʪʫʨʘ . 

ʇʦ ʚʦʧʨʦʩʫ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʫʛʣʝʡ ʉʨʝʜʥʝʡ ɸʟʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪʩʷ 

ʜʚʘ ʚʟʛʣʷʜʘ - ʇ.ɸ. ʐʝʭʪʤʘʥʘ ʠ ʅ.ɺ. ʐʘʙʘʨʦʚʘ. ʂʦʨʦʪʢʦ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʠʭ ʩʫʱʥʦʩʪʠ ʠ 

ʧʨʠʤʝʥʝʥʠʡ ʢ ʦʙʲʷʩʥʝʥʠʶ ʫʛʣʝʬʠʢʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʫʛʣʝʡ ʈʘʚʘʪʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʇ.ɸ. ʐʝʭʪʤʘʥ ʩʯʠʪʘʝʪ, ʯʪʦ ʧʨʠʯʠʥʫ ʤʝʪʘʤʦʨʬʠʟʘʮʠʠ ʫʛʣʝʡ ʊʘʜʞʠʢʠʩʪʘʥʘ ʩʣʝʜʫʝʪ ʠʩʢʘʪʴ 

ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʣʦʱʘʜʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʠʧʦʚ ʫʛʣʝʡ ʠ ʫʚʷʟʢʝ ʩ ʙʦʣʝʝ ʰʠʨʦʢʠʤʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ. ʀʤ ʜʘʥʘ ʩʭʝʤʘ (ʪʘʙʣʠʮʘ) ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʛʣʝʡ ʧʦ ʪʝʨʨʠʪʦʨʠʠ 

ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ ʩʭʝʤʘʪʠʯʝʩʢʠ ʧʦʩʪʨʦʝʥʳ ʣʠʥʠʠ ʨʘʚʥʳʭ ʩʦʜʝʨʞʘʥʠʡ ʣʝʪʫʯʠʭ - ʠʟʦʚʦʣʥ. 

ʀʟʦʚʦʣʥʳ ʥʘʤʝʯʘʶʪ ʪʨʠ ʦʙʣʘʩʪʠ ʧʦʚʳʰʝʥʥʦʡ ʢʘʨʙʦʥʠʟʘʮʠʠ, ʦʩʠ ʢʦʪʦʨʳʭ ʧʨʦʭʦʜʷʪ ʧʦ ʣʠʥʠʷʤ: 

ʄʘʥʛʳʰʣʘʢ-ʊʫʘʨʢʳʨ, ʂʫʛʠʪʘʥʛ, ʅʘʟʘʨ-ɸʡʣʦʢ ʠ ʌʝʨʛʘʥʩʢʠʡ ʭʨʝʙʝʪ - ʂʘʨʘ-ʊʘʫ. ʆʩʠ 

ʢʘʨʙʦʥʠʟʘʮʠʠ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʦʥʘʤ ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ: 

ʊʷʥʴʰʘʥʩʢʦʤʫ (ʩʝʚʝʨʥʳʝ ʜʫʛʠ), ɸʣʘʡ-ɻʠʩʩʘʨʩʢʦʤʫ (ʮʝʥʪʨʘʣʴʥʳʝ ʜʫʛʠ), ʇʘʤʠʨʩʢʦʤʫ (ʶʞʥʳʝ 

ʜʫʛʠ). ʆʩʠ ʢʘʨʙʦʥʠʟʘʮʠʠ ʩʦʚʧʘʜʘʶʪ ʩ ʦʙʣʘʩʪʷʤʠ ʥʘʠʙʦʣʴʰʠʭ ʤʦʱʥʦʩʪʝʡ ʥʠʞʥʝʤʝʟʦʟʦʡʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʩ ʦʙʣʘʩʪʷʤʠ ʥʘʠʙʦʣʴʰʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʥʳʭ ʧʦʜʥʷʪʠʡ. ʆʥʠ ʩʦʚʧʘʜʘʶʪ ʩ 

ʦʙʣʘʩʪʷʤʠ ʩʨʘʚʥʠʪʝʣʴʥʦ (ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʡʦʥʘ) ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʤʦʣʦʜʦʛʦ 

(ʧʦʩʪ ʧʘʣʝʦʟʦʡʩʢʦʛʦ) ʚʫʣʢʘʥʠʟʤʘ. ʇʨʦʷʚʣʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʵʨʦʟʠʦʥʥʳʭ ʩʨʝʟʘʭ 

ʉʨʝʜʥʝʡ ɸʟʠʠ ʚʦʦʙʱʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳ, ʘ ʧʦʪʦʤʫ ʷʚʣʝʥʠʷ ʢʦʥʪʘʢʪʦʚʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʥʝ ʠʤʝʶʪ 

ʙʦʣʴʰʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʦʩʠ ʢʘʨʙʦʥʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ ʦʩʷʤʠ ʧʦʣʝʡ ʪʝʨʤʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ. 

ʆʙʰʠʨʥʳʝ ʟʦʥʳ ʤʝʪʘʤʦʨʬʠʟʘʮʠʠ ʫʛʣʝʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʦʩʠ ʢʘʨʙʦʥʠʟʘʮʠʠ, ʚʦʟʤʦʞʥʦ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʤʝʨʘʭ ʛʣʫʙʠʥʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʙʨʘʟʦʚʘʥʠʝ 

ʤʦʱʥʳʭ ʠʥʪʨʫʟʠʚʥʳʭ ʬʦʨʤʘʮʠʡ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʨʝʤʝʥʠ, ʦʩʪʘʚʣʷʷ ʩʣʝʜʳ ʩʚʦʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʨʦʜʘʭ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʚʩʝ ʵʪʘʧʳ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ. ʊʘʢ ʨʝʰʘʝʪʩʷ ʦʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʤʝʪʘʤʦʨʬʠʟʘʮʠʠ ʫʛʣʝʡ ʉʨʝʜʥʝʡ ɸʟʠʠ ʇ.ɸ. 

ʐʝʭʪʤʘʥʦʤ [2]. 

ʅ.ɺ. ʐʘʙʘʨʦʚ, ʠʩʩʣʝʜʦʚʘʚʰʠʡ ʫʛʣʠ ʂʠʨʛʠʟʩʪʘʥʘ, ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʦʪʤʝʯʘʝʪ, 

ʯʪʦ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ ʥʘʢʦʧʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʡ ʩʚʠʪʳ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 

ʫʛʣʝʡ ʨʘʟʣʠʯʥʳʭ ʤʘʨʦʢ ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʨʘʡʦʥʘʭ ʂʠʨʛʠʟʠʠ ʠ ʋʟʙʝʢʠʩʪʘʥʘ, 

ʩʪʝʧʝʥʴ ʤʝʪʘʤʦʨʬʠʟʤʘ ʫʛʣʝʡ ʠ ʚʤʝʱʘʶʱʠʭ ʠʭ ʪʦʣʱ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʦʣʦʞʝʥʠʝʤ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʙʘʩʩʝʡʥʘ ʚ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʡ ʦʙʣʘʩʪʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ 

ʥʘʠʙʦʣʝʝ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ ʫʛʣʠ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ, ʛʜʝ 

ʠʤʝʣʦ ʤʝʩʪʦ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʛʨʫʞʝʥʠʝ ʫʛʣʝʥʦʩʥʳʭ ʦʩʘʜʢʦʚ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʨʘʟʚʠʪʠʝ 

ʥʘʠʙʦʣʴʰʝʡ ʪʝʤʧʝʨʘʪʫʨʳ. ɿʜʝʩʴ ʞʝ ʜʦʣʞʥʦ ʧʨʦʷʚʠʪʴʩʷ ʠ ʥʘʠʙʦʣʴʰʝʝ ʚʝʨʪʠʢʘʣʴʥʦʝ ʩʞʘʪʠʝ 

ʫʛʣʝʥʦʩʥʳʭ ʦʩʘʜʢʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʠʣʠʡ, ʚʦʟʥʠʢʰʠʭ ʧʨʠ ʥʘʩʪʫʧʠʚʰʝʤ ʧʦʜʥʷʪʠʠ 

ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʪʝʡ ʟʝʤʣʠ ʠ ʧʨʦʜʦʣʞʘʶʱʝʤʩʷ ʝʱʝ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʦʧʫʩʢʘʥʠʠ ʦʩʘʜʦʯʥʳʭ ʤʘʩʩ 

ʛʝʦʩʠʥʢʣʠʥʘʣʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʥʝʥʠʝ ʩʪʝʧʝʥʠ ʫʛʣʝʬʠʢʘʮʠʠ ʅ.ɺ. ʐʠʙʘʨʦʚʠʤ ʩʚʷʟʳʚʘʪʩʷ ʩ 

ʨʝʛʠʦʥʘʣʴʥʳʤ ʤʝʪʘʤʦʨʬʠʟʤʦʤ, ʧʦʣʘʛʘʷ, ʯʪʦ ʤʝʪʘʤʦʨʬʠʟʘʮʠʷ ʫʛʣʝʡ ʠ ʚʤʝʱʘʶʱʠʭ ʠʭ ʪʦʣʱ 

ʧʨʝʜʰʝʩʪʚʦʚʘʣʘ ʧʨʦʮʝʩʩʫ ʩʢʣʘʜʢʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʀʟʤʝʥʝʥʠʝ ʩʪʝʧʝʥʠ ʫʛʣʝʬʠʢʘʮʠʠ ʫʛʣʝʡ ʥʘ ʈʘʚʘʪʩʢʦʤ ʫʯʘʩʪʢʝ ʩ ʛʣʫʙʠʥʦʡ, ʦʪ ʧʣʘʩʪʘ ʢ ʧʣʘʩʪʫ 

ʠ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʚʩʝʛʦ ʣʠʰʴ 4 ʢʤ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚ ʩʫʱʝʩʪʚʫʶʱʝʤ ʵʨʦʟʠʦʥʥʦʤ 

ʩʨʝʟʝ ʚ ʨʘʡʦʥʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʦʷʚʣʝʥʠʷ ʧʦʩʣʝʶʨʩʢʦʛʦ ʚʫʣʢʘʥʠʟʤʘ, ʚʠʜʠʤʦ, ʪʨʫʜʥʦ ʦʙʲʷʩʥʠʪʴ 

ʧʨʦʛʨʝʚʘʥʠʝʤ ʫʛʣʝʡ ʪʝʧʣʦʤ ʦʪ ʩʢʨʳʪʦʛʦ ʥʘ ʛʣʫʙʠʥʝ ʠʥʪʨʫʟʠʚʥʦʛʦ ʪʝʣʘ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʦʛʦ ʥʠʯʝʤ 

ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʦ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ ʠʩʭʦʜʷ ʠʟ ʠʟʤʝʥʝʥʠʡ ʩʪʝʧʝʥʠ ʫʛʣʝʬʠʢʘʮʠʠ ʫʛʣʝʡ 

ʈʘʚʘʪʩʢʦʛʦ, ʭʨ. ʈʘʥʯ ʠ ʩʘʷ ɺʘʥʘ ʚʳʪʝʢʘʝʪ, ʯʪʦ ʦʙʱʘʷ ʤʦʱʥʦʩʪʴ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʫʤʝʥʴʰʘʝʪʩʷ 

ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. ʊʘʢ, ʚ ʨʘʟʨʝʟʝ ʩʘʷ ɺʘʥʘ ʤʦʱʥʦʩʪʴ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʩʦʢʨʘʱʘʝʪʩʷ ʥʘ 200ʤ 

ʧʨʦʪʠʚ ʤʦʱʥʦʩʪʠ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʨʘʟʨʝʟʝ ʈʘʚʘʪʩʢʦʤ [3]. 

ʋʤʝʥʴʰʝʥʠʝ ʤʦʱʥʦʩʪʠ ʚ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʭʘʨʘʢʪʝʨʥʦ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʶʨʩʢʠʭ, ʥʦ 

ʚʠʜʠʤʦ ʠ ʜʣʷ ʦʪʣʦʞʝʥʠʡ ʤʝʣʦʚʳʭ ʠ ʙʦʣʝʝ ʤʦʣʦʜʳʭ, ʧʦʣʥʘʷ ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʝ ʩʦʭʨʘʥʠʣʘʩʴ. 

ɺ ʩʚʷʟʠ ʵʪʠʤ, ʢʘʞʜʳʡ ʫʛʦʣʴʥʳʡ ʧʣʘʩʪ ʚ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʤ ʨʘʟʨʝʟʝ, ʘ ʪʘʢʞʝ ʠ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʙʳʣ 

ʧʦʛʨʫʞʝʥ ʥʘ ʨʘʟʣʠʯʥʫʶ ʛʣʫʙʠʥʫ ʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ, ʩʦʛʣʘʩʥʦ ʛʝʦʪʝʨʤʠʠ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʟʦʥʳ. 




