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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: 

áÿĄîìāþóúðì פúíô÷ֹוúù 
áÿĄîìāþ 

Ðúöþúüô ô÷øĕúô ôϨþôýúðĒ, ûüúĀñýýúü, üñöþúüô ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

ØßÚÎÔÙÔ ÌÎÎÌ×Ô ÝÌÜØßÇÌÜÜÔÜ: 

ÝìĀìüøìøìðóúðì 
ÝìĀìüøìøìð ØÿíúüìöĄú 

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

ØßÚÎÔÙÚÙÔ ÝÌÜØßÇÌÜÜÔÜ: 
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 Ìöìðñøôċô øô÷÷ôô ô÷øú̟ô Þúô̢öôýþúù 

Öúøô÷úî Úðôùì 
Öúøô÷úîôă 

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, ûüúĀñýýúü, ðñöìùô Āìöÿ÷þñþô 
ïñú÷úïôċô ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

àìõóôñî Ìíðÿ÷ĕìė 
ÜìĔìíúîôă 

ßóîô îúíìýþìô Ìöìðñøôċô øô÷÷ôô ô÷øĕúô ÞúĔôöôýþúù, ðúöþúüô ô÷øĕúô ïñú÷úïôċ 
îì øôùñüì÷úïôċ, ûüúĀñýýúüô öìĀñðüìô ïñú÷úïôċ îì ôöþôĄúĀô ÖÖà-ô Āìöÿ÷þñþô 
ïñú÷úïôċ 

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 

Øÿĕìííìþúî áú÷ùìóìü 
Øÿĕìííìþúîôă 

Ðúöþúüô ô÷øĕúô ïñúïüìĀôċ, ûüúĀñýýúüô öìĀñðüìô þÿüôóø îì øñþúðôöìô 
þìĆ÷ôøô ïñúïüìĀôċô Āìöÿ÷þñþô ïñúïüìĀôċô ÐúùôĄïúĕô ðìî÷ìþôô úøĘóïúüôô 
ÞúĔôöôýþúù íì ùúøô Ý. ÌõùĒ 

Ýìôðúî Øôüóú 
Ýôïíìþÿ÷÷úîôă 

Ðúöþúüô ô÷øĕúô ïñú÷úïôċ îì øôùñüì÷úïôċ, ûüúĀñýýúüô öìĀñðüìô ïôðüúïñú÷úïôċ îì 

ïñú÷úïôċô øÿì̟ùðôýôô 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 

Ì÷ôðúðúî ÍìāĄôðúð 
Ì÷ôðúðúîôă 

Ùúøóìðô ô÷øĕúô ïñú÷úïôċ îì øôùñüì÷úïôċ, ðúþýñùþô öìĀñðüìô øôùñüì÷úïôċ îì 
ûñþüúïüìĀôċ, Āìöÿ÷þñþô ïñú÷úïôċô ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

Ìùðìøúî ÜìĔìíì÷Ē 
äìøýúîôă 

Ùúøóìðô ô÷øĕúô ïñú÷úïôċ îì øôùñüì÷úïôċ, ðúþýñùþô öìĀñðüìô ïôðüúïñú÷úïôċ îì 
ïñú÷úïôċô øÿĕìùðôýôô Āìöÿ÷þñþô ïñú÷úïôċô ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 

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 íì àñĕüôýþô ùìĄüôċĕúô ô÷øôô þìėüôóĄìîìùðìô Öúøôýýôċô ú÷ôô ìþþñýþìþýôúùôô ùìóðô 
Ûüñóôðñùþô Æÿøĕÿüôô ÞúĔôöôýþúù ìó 28.02.2022, Ĝ73 îúüôð ïìüðôðììýþ. 

ØìĔì÷÷ì ðìü Øìüöìóô þìíĆÿ ùìĄü, íìüïìüðúù 
îì þìüĔÿøìô ÐØÞ íìüúô ùìĄü þìĕôċ 

øñïìüðìð. ÙôĄúùôô Øìüöìó: 734025, Æÿøĕÿüôô 
ÞúĔôöôýþúù, Ą.ÐÿĄìùíñ, āôČíúùô ÜĘðìöĒ, 17. 

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

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

ØìĔì÷÷ì ðìü Ôùðñöýô ôėþôíúýĕúô ô÷øôô Üÿýôċ (ÜÔÙâ) 
îúüôð öìüðì Ąÿðììýþ. ØìĔì÷÷ì íú óìíúùĕúô þúĔôöĒ îì üÿýĒ 

ùìĄü øñĄìîìð. 
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ÙÌßÖÌ Ô ÔÙÙÚÎÌâÔë 
ÝÑÜÔë ÏÑÚ×ÚÏÔãÑÝÖÔá Ô ÞÑáÙÔãÑÝÖÔá ÙÌßÖ 

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

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

ɻʃɸɺʅʓʁ ʈɽɼɸʂʊʆʈ ɾʋʈʅɸʃɸ: 

ʍʫʰʚʘʭʪʟʦʜʘ ʂʦʙʠʣʜʞʦʥ 

ʍʫʰʚʘʭʪ 

ɼʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʨʝʢʪʦʨ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ  

ʇɽʈɺʓʁ ɿɸʄɽʉʊʀʊɽʃʔ ɻʃɸɺʅʆɻʆ ʈɽɼɸʂʊʆʈɸ: 

ʉʘʬʘʨʤʘʤʘʜʟʦʜʘ 

ʉʘʬʘʨʤʘʤʘʜ ʄʫʙʦʨʘʢʰʦ 

ɼʦʢʪʦʨ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʢʝ ʊʘʜʞʠʢʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ  

ɿɸʄɽʉʊʀʊɽʃʀ ɻʃɸɺʅʆɻʆ ʈɽɼɸʂʊʆʈɸ: 

ʆʩʧʘʥʦʚʘ ʅʘʨʠʤʘ 

ʂʘʞʝʥʦʚʥʘ 

ɼʦʢʪʦʨ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʘʣʝʦʥʪʦʣʦʛʠʠ ʠ ʩʪʨʘʪʠʛʨʘʬʠʠ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʝʡʩʤʦʣʦʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʂʦʤʠʣʦʚ ʆʜʠʥʘ 

ʂʦʤʠʣʦʚʠʯ 

ɼʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ ʠʥʞʝʥʝʨʥʦʡ 

ʛʝʦʣʦʛʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʏʃɽʅʓ ʈɽɼɸʂʎʀʆʅʅʆʁ ʂʆʃʃɽɻʀʀ: 

ɺʘʣʠʝʚ ʐʘʨʠʬ 

ʌʘʡʟʫʣʣʦʝʚʠʯ 

ɼʦʢʪʦʨ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʝʢʘʥ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ  

ʌʘʡʟʠʝʚ ɸʙʜʫʣʭʘʢ 

ʈʘʜʞʘʙʦʚʠʯ 

ʏʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʜʦʢʪʦʨ 

ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʛʝʦʣʦʛʠʠ ʠ ʨʘʟʚʝʜʢʠ ʄʇʀ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ɸʙʜʫʨʘʭʠʤʦʚ ʉʘʜʨʠʜʜʠʥ 

ʗʤʠʥʦʚʠʯ 

ɼʦʢʪʦʨ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʬʠʟʠʯʝʩʢʦʡ 

ʛʝʦʛʨʘʬʠʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʍʫʜʞʘʥʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɹ. ɻʘʬʫʨʦʚʘ 

ʂʘʨʠʤʦʚ ʌʘʨʰʝʜ 

ʍʠʣʦʣʦʚʠʯ 

ɼʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʛʝʦʣʦʛʠʠ ʠ ʨʘʟʚʝʜʢʠ 

ʄʇʀ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ  

ʄʫʭʘʙʙʘʪʦʚ ʍʦʣʥʘʟʘʨ 

ʄʫʭʘʙʙʘʪʦʚʠʯ 

ɼʦʢʪʦʨ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʪʫʨʠʟʤʘ ʠ ʤʝʪʦʜʠʢʠ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʛʝʦʛʨʘʬʠʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʉ. ɸʡʥʠ 

ʉʘʠʜʦʚ ʄʠʨʟʦ 

ʉʠʛʙʘʪʫʣʣʦʚʠʯ 

ɼʦʢʪʦʨ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ 

ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʀʢʨʦʤʦʚ ʀʩʤʦʥʢʫʣ 

ʀʩʪʘʤʦʚʠʯ 

ɼʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʤʝʣʠʦʨʘʮʠʠ, ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʠ 

ʦʭʨʘʥʳ ʟʝʤʝʣʴ ʊʘʜʞʠʢʩʢʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʐ. ʐʦʭʪʝʤʫʨʘ 

ʈʫʟʠʝʚ ɼʞʫʨʘ 

ʈʘʭʠʤʥʘʟʘʨʦʚʠʯ 

ɼʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʧʨʠʢʣʘʜʥʦʡ ʭʠʤʠʠ ʊʘʜʞʠʢʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʉʘʤʠʭʦʚ ʐʦʥʘʚʨʫʟ 

ʈʘʭʠʤʦʚʠʯ 

ɼʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ 

ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɸʣʠʜʦʜʦʚ ɹʘʭʰʠʜʦʜ 

ɸʣʠʜʦʜʦʚʠʯ 

 

ʂʘʥʜʠʜʘʪ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʤʠʥʝʨʘʣʦʛʠʠ ʠ 

ʧʝʪʨʦʛʨʘʬʠʠ, ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɸʥʜʘʤʦʚ ʈʘʜʞʘʙʘʣʠ 

ʐʘʤʩʦʚʠʯ 

ʂʘʥʜʠʜʘʪ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ 

ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʅʠʸʟʦʚ ɸʥʩʦʨ ʉʦʭʠʙʦʚʠʯ ʂʘʥʜʠʜʘʪ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ 

ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ ʬʘʢʫʣʴʪʝʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ 

ʊʘʜʞʠʢʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʄ. ʉ. ʆʩʠʤʠ 

ɻʘʡʨʘʪʦʚ ʄʘʣʠʢʜʦʜ 

ʊʦʧʦʣʘʥʛʦʚʠʯ 

ʂʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚ. ʢʘʬʝʜʨʦʡ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ ʠʥʞʝʥʝʨʥʦʡ 

ʛʝʦʣʦʛʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɾʫʨʥʘʣ ʚʢʣʶʯʝʥ ʚ ʇʝʨʝʯʝʥʴ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʡ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ  ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʦʪ 28.02.2022, ˉ73 

ɾʫʨʥʘʣ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪʩʷ ʢ ʠʟʜʘʥʠʶ ʚ 

ʀʟʜʘʪʝʣʴʩʢʦʤ ʮʝʥʪʨʝ ʊʅʋ. 
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ɻɽʆʃʆɻʀʗ 

ʋɼʂ: 551.23 (575.3) 

ʉʆɺʈɽʄɽʅʅʓɽ ɻɽʆɼʀʅɸʄʀʏɽʉʂʀɽ ʇʈʆʎɽʉʉʓ ʉʈɽɼʅɽɻʆʈʅʓʍ ɿʆʅ 

ʊɸɼɾʀʂʀʉʊɸʅɸ  

 

ɸʥʜʘʤʦʚ ʈ.ʐ., ɸʙʜʫʨʘʭʠʤʦʚʘ ʄ.ʄ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʍʫʜʞʘʥʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʘʢʘʜʝʤʠʢʘ ɹ. ɻʘʬʫʨʦʚʘ 

 

ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʵʥʜʦʛʝʥʥʦʛʦ ʠ ʵʢʟʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʦʙʫʩʣʘʚʣʠʚʘʶʪ 

ʤʥʦʞʝʩʪʚʦ ʠʟʤʝʥʝʥʠʡ ʚʥʫʪʨʠ ɿʝʤʣʠ ʠ ʥʘ ʝʸ ʧʦʚʝʨʭʥʦʩʪʠ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʸʪʝ, ʬʦʨʤʠʨʫʶʪ 

ʨʝʣʴʝʬ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʭʘʨʘʢʪʝʨ ʨʝʣʴʝʬʘ ʦʧʨʝʜʝʣʷʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʪʝʢʘʶʱʠʭ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʵʢʟʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʚ ʵʪʦʤ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ - ʟʝʤʣʷʪʨʷʩʝʥʠʷ, ʧʨʦʮʝʩʩ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʠʥʞʝʥʝʨʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪ ɹʯʝʣʦʚʝʢʘ. ʅʘʧʨʠʤʝʨ, 

ʧʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ, ʚ XXI ʚʝʢʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦʛʠʙʣʦ ʩʚʳʰʝ 0,75 ʤʣʥ 

ʯʝʣʦʚʝʢ [6]. 

ɺ ʊʘʜʞʠʢʠʩʪʘʥʝ ʵʢʟʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʨʘʟʚʠʪʳ ʧʦʚʩʝʤʝʩʪʥʦ ʠ ʠʭ ʚʣʠʷʥʠʝ 

ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚʝʣʠʢʦ. ɺ ʩʨʝʜʥʝʛʦʨʥʳʭ ʟʦʥʘʭ ʉʝʚʝʨʥʦʛʦ ʠ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʊʘʜʞʠʢʠʩʪʘʥʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ: ʦʩʳʧʠ, ʢʦʪʦʨʳʝ 

ʦʙʨʘʟʫʶʪ ʢʦʥʫʩʳ ʠ ʰʣʝʡʬʳ, ʧʝʨʝʢʨʳʚʘʶʱʠʝ ʥʠʞʥʠʝ ʯʘʩʪʠ ʩʢʣʦʥʦʚ, ʛʦʨʥʳʝ ʦʙʚʘʣʳ, 

ʠʥʦʛʜʘ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʦʧʦʣʟʥʠ, ʧʦʚʨʝʞʜʘʶʱʠʝ ʠ ʨʘʟʨʫʰʘʶʱʠʝ ʩʪʨʦʝʥʠʷ, 

ʜʦʨʦʛʠ ʠ ʧʨ. ɹʦʣʴʰʠʝ ʦʙʚʘʣʳ ʠ ʦʧʦʣʟʥʠ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ ʚʦ ʚʨʝʤʷ ʩʠʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʆʙʚʘʣʳ ʧʨʝʛʨʘʞʜʘʶʪ ʪʝʯʝʥʠʝ ʨʝʢ, ʦʙʨʘʟʫʷ ʧʦʜʧʨʫʜʥʳʝ ʚʦʜʦʝʤʳ [10]. 

ʇʨʦʨʳʚ ʵʪʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʟʘʧʨʫʜ ʚʳʟʳʚʘʝʪ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʥʘʚʦʜʥʝʥʠʷ. ɺʦ ʚʨʝʤʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ 1949 ʛ. ʚ ʍʘʠʪʝ (ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ) ʩʨʳʚʳ ʠ 

ʦʙʚʘʣʳ-ʦʧʣʳʚʠʥʳ ʧʦʭʦʨʦʥʠʣʠ ʢʠʰʣʘʢʠ ʗʩʤʘʥʩʢʦʡ ʜʦʣʠʥʳ.  

ʇʨʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʦʙʚʘʣʦʚ ʠ ʦʧʦʣʟʥʝʡ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʷʚʠʣʩʷ ʣʠ ʧʨʠʯʠʥʦʡ ʥʘʨʫʰʝʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʩʝʡʩʤʠʯʝʩʢʠʡ ʪʦʣʯʦʢ 

ʠʣʠ ʥʝʪ, ʨʘʩʭʦʜʫʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʪʷʛʦʪʝʥʠʷ ʵʥʜʦʛʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ [1]. ɽʩʣʠ 

ʞʝ ʩʧʦʣʟʘʥʠʶ ʧʦʜʚʝʨʛʘʝʪʩʷ ʨʘʟʞʠʞʝʥʥʘʷ ʤʘʩʩʘ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʭ ʠʣʠ ʩʤʦʯʝʥʥʳʭ ʚʦʜʦʡ 

ʦʙʣʦʤʦʯʥʳʭ ʛʨʫʥʪʦʚ, ʢʘʢ ʧʨʠ ʩʦʣʠʬʣʶʢʮʠʠ ʠ ʚ ʧʨʠʚʦʜʠʤʳʭ ʥʠʞʝ ʩʣʫʯʘʷʭ, ʪʦ ʟʜʝʩʴ 

ʨʘʩʭʦʜʫʝʪʩʷ ʵʥʝʨʛʠʷ ʪʷʛʦʪʝʥʠʷ ʠ ʵʥʜʦʛʝʥʥʦʛʦ, ʠ ʵʢʟʦʛʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʦʚ. 

ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʛʦʨʥʦʤ ʨʝʣʴʝʬʝ ʠʛʨʘʝʪ ʩʤʳʚ ʧʨʦʜʫʢʪʦʚ ʚʳʚʝʪʨʠʚʘʥʠʷ 

ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ. ʕʪʦʪ ʜʝʥʫʜʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʚ ʚʠʜʝ ʧʣʦʩʢʦʩʪʥʦʛʦ 

ʩʤʳʚʘ ʚʳʤʳʚʘʝʤʳʭ ʠʟ ʙʦʣʝʝ ʛʨʫʙʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʦʥʢʠʭ ʯʘʩʪʠʮ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʛʦʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʝʣʶʚʠʘʣʴʥʦʛʦ ʧʣʘʱʘ ʫ ʧʦʜʥʦʞʠʷ ʩʢʣʦʥʘ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʢʨʫʧʥʳʝ ʦʙʣʦʤʢʠ, ʩʢʘʪʠʚʰʠʝʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʩʚʝʨʭʫ.  

ɺ ʛʦʨʥʳʭ ʨʝʢʘʭ ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤʠ ʫʢʣʦʥʘʤʠ ʨʘʟʚʠʪʳ ʘʣʣʶʚʠʘʣʴʥʳʝ 

ʛʨʷʜʳ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʫʢʣʦʥʘ ʠ ʧʦʚʳʰʝʥʠʝʤ ʙʫʨʥʦʩʪʠ ʧʦʪʦʢʘ ʛʨʷʜʳ ʠʩʯʝʟʘʶʪ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʣʫʙʠʥ ʧʦ ʜʣʠʥʝ ʧʦʪʦʢʘ ʥʘʨʫʰʘʝʪʩʷ ʢʨʫʧʥʳʤʠ 

ʚʘʣʫʥʘʤʠ, ʛʣʳʙʘʤʠ, ʫʩʪʫʧʘʤʠ ʢʦʨʝʥʥʦʛʦ ʣʦʞʘ.  

ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʘʢʪʠʚʥʦ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʚʥʫʪʨʠʛʦʨʥʳʭ ʚʧʘʜʠʥ 

ɻʠʩʩʘʨʦ-ɸʣʘʷ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʚʷʟʘʥʳ ʩ ʥʦʚʝʡʰʠʤʠ ʠ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ. ʇʨʦʷʚʣʝʥʠʝ ʧʦʜʦʙʥʦʛʦ ʷʚʣʝʥʠʷ ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ ʥʘ ʧʨʠʤʝʨʝ 

ɿʠʜʜʠʥʩʢʦʡ ʚʥʫʪʨʠʛʦʨʥʦʡ ʚʧʘʜʠʥʳ (ʨʠʩ. 1). 

ʉʦʚʨʝʤʝʥʥʳʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʦ ʚʩʝʭ 

ʩʨʝʜʥʝʛʦʨʥʳʭ ʟʦʥʘʭ ʩʪʨʘʥʳ, ʥʘʧʨʠʤʝʨ, ʚ ʨʘʡʦʥʝ ʧʨʘʚʦʛʦ ʙʦʨʪʘ ʩʘʷ ʌʠʩʥʦʫ ʥʘ ʤʝʨʠʜʠʘʥʝ 

ʢʠʰʣʘʢʘ ʂʘʤʘʜʦʥ ʚ ɿʠʜʜʠʥʩʢʦʡ ʚʧʘʜʠʥʝ (ʎʝʥʪʨʘʣʴʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ). ʍʘʨʘʢʪʝʨʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʠʭ ʷʚʣʝʥʠʡ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʷʚʣʷʝʪʩʷ ʠʭ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʢʦʨʝʥʥʳʤ 

ʧʦʨʦʜʘʤ ʩʫʟʘʢʩʢʦʛʦ ʚʦʟʨʘʩʪʘ.  
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ʈʠʩʫʥʦʢ 1. ʈʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʪʨʘʩʩʝ ɼʫʰʘʥʙʝ-ʍʫʜʞʘʥʜ [5, 9] 

Picture 1. Development of modern gravitational process on the road Dushanbe - Khujand  

 
1-7- ʦʪʣʦʞʝʥʠʷ ʚʧʘʜʠʥʳ: 1 - ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʦ-ʩʦʚʨʝʤʝʥʥʳʝ (ʛʘʣʝʯʥʠʢʠ, ʩʫʛʣʠʥʢʠ, 

ʧʝʩʢʠ, ʛʣʠʥʳ ʠ ʜʨ.); 2 - ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʣʶʚʠʘʣʴʥʳʝ (ʧʝʩʢʠ, ʛʣʠʥʳ, ʩʫʛʣʠʥʢʠ ʠ ʜʨ.), 3 - 

ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʳʝ (ʧʝʩʢʠ, ʛʣʠʥʳ, ʩʫʛʣʠʥʢʠ, ʙʨʝʢʯʠʠ ʠ ʜʨ.); 4 - ʥʝʦʛʝʥʦʚʳʝ (ʧʝʩʯʘʥʠʢʠ, ʛʨʘʚʝʣʠʪʳ, 

ʢʦʥʛʣʦʤʝʨʘʪʳ, ʘʣʝʚʨʦʣʠʪʳ ʠ ʜʨ.); 5 - ʧʘʣʝʦʛʝʥʦʚʳʝ (ʠʟʚʝʩʪʥʷʢʠ, ʛʣʠʥʳ, ʤʝʨʛʝʣʳ ʠ ʜʨ.); 6 - ʤʝʣʦʚʳʝ 

(ʧʝʩʯʘʥʠʢʠ, ʛʨʘʚʝʣʠʪʳ, ʢʦʥʛʣʦʤʝʨʘʪʳ, ʘʣʝʚʨʦʣʠʪʳ, ʠʟʚʝʩʪʥʷʢʠ, ʛʠʧʩʳ ʠ ʜʨ.); 7 - ʧʘʣʝʦʟʦʡʩʢʠʝ 

(ʠʟʚʝʩʪʥʷʢʠ, ʩʣʘʥʮʳ, ʤʨʘʤʦʨʘ, ʢʚʘʨʮʠʪʳ ʠ ʜʨ.); 8-9 - ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ: 8 - ʨʘʟʣʦʤʳ, ʛʨʘʥʠʮʳ 

ʚʧʘʜʠʥʳ (ʂʘʤʘʜʦʥʩʢʠʡ ʨʘʟʣʦʤ); 9 - ʨʘʟʣʦʤʳ, ʦʩʣʦʞʥʷʶʱʠʝ ʚʧʘʜʠʥʳ; 10-13 - ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ: 10 - ʦʧʦʣʟʥʝʚʦʡ ʮʠʨʢ; 11 - ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʦʧʦʣʟʝʥʴ; 12 - ʜʨʝʚʥʠʡ ʦʧʦʣʟʝʥʴ; 13 - ʦʙʚʘʣʴʥʦ-

ʢʘʤʥʝʧʘʜʥʳʝ ʷʚʣʝʥʠʷ. 

 

ɻʨʘʚʠʪʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʩʚʷʟʘʥʳ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʷ 

ʧʦʜʦʙʥʳʭ ʷʚʣʝʥʠʡ ʚʦʟʨʘʩʪʘʝʪ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʣʦʢʘʣʠʟʘʮʠʠ ʦʧʦʣʟʥʝʚʳʭ ʷʚʣʝʥʠʡ ʚ 

ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ (ʩʫʟʘʢʩʢʠʭ ʛʣʠʥ) ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ ʚʦʟʤʦʞʥʳ ʠ ʚ ʜʨʫʛʠʭ 

ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ɻʠʩʩʘʨʦ-ɸʣʘʷ. 

ʂ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʤ ʧʨʦʮʝʩʩʘʤ ʨʝʛʠʦʥʘ, ʚ ʮʝʣʦʤ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ 

ʠ ʩʥʝʞʥʳʝ ʣʘʚʠʥʳ [3]. ʊʝ ʠ ʜʨʫʛʠʝ ʠʟʤʝʥʷʶʪ ʨʝʣʴʝʬ, ʦʩʦʙʝʥʥʦ ʩʚʦʠʤʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʤʠ 

ʬʦʨʤʘʤʠ ʚ ʛʦʨʥʳʭ ʜʦʣʠʥʘʭ. ɿʥʘʯʠʪʝʣʴʥʘ ʚʳʧʘʭʠʚʘʶʱʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʦʨʥʳʭ ʣʝʜʥʠʢʦʚ 

(ʵʢʟʘʨʘʮʠʷ), ʠʭ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʘʷ ʠ ʘʢʢʫʤʫʣʠʨʫʶʱʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦ ʯʝʤ ʛʦʚʦʨʠʪʩʷ ʚ 

ʨʘʟʜʝʣʝ ʦ ʣʝʜʥʠʢʘʭ. ʉʫʱʝʩʪʚʝʥʥʘʷ ʨʦʣʴ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʚʳʩʦʢʦʛʦʨʴʷ ʠ ʙʦʣʝʝ ʥʠʟʢʠʭ 

ʷʨʫʩʦʚ ʩʝʚʝʨʥʳʭ ʛʦʨ ʧʨʠʥʘʜʣʝʞʠʪ ʥʦʚʘʮʠʠ ʩʥʝʞʥʦʡ ʵʨʦʟʠʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʠʪ 

ʤʦʨʦʟʥʦʝ ʚʳʚʝʪʨʠʚʘʥʠʝ.  

ʉʚʦʝʦʙʨʘʟʥʦ ʧʨʦʪʝʢʘʶʪ ʚ ʛʦʨʘʭ ʢʘʨʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ. ʉʝʡʩʤʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ 

ʩʪʠʤʫʣʠʨʫʶʪʩʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɿʝʤʣʝʪʨʷʩʝʥʠʷ ʚʳʟʳʚʘʶʪ ʪʘʢʞʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʝʱʠʥ ʜʦ 270-600 ʢʤ ʜʣʠʥʦʡ ʠ ʩʤʝʱʝʥʠʡ ʧʦ ʥʠʤ ʫʯʘʩʪʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ. 

ɺ ʧʨʝʜʝʣʘʭ ɻʠʩʩʘʨʦ-ɸʣʘʷ ʶʞʥʳʝ ʩʢʣʦʥʳ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ, ʦʪʢʨʳʪʳʝ ʵʪʠʤ 

ʚʝʪʨʘʤ, ʧʦʣʫʯʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ, ʟʜʝʩʴ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʦʧʦʣʟʥʠ. 

ɿʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʚʳʧʘʜʘʝʪ ʦʩʘʜʢʦʚ ʠ ʤʝʥʴʰʝ ʦʧʦʣʟʥʝʡ ʥʘ ʩʢʣʦʥʘʭ ɿʝʨʘʚʰʘʥʩʢʦʛʦ ʠ 
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ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨʝʙʪʦʚ, ʪʘʢ ʢʘʢ ʦʥʠ ʟʘʢʨʳʪʳ ʦʪ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʚʝʪʨʦʚ ɻʠʩʩʘʨʩʢʠʤ 

ʭʨʝʙʪʦʤ. 

ʉʣʦʞʥʦʩʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʠ ʜʨʫʛʠʭ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʦʧʨʝʜʝʣʷʶʪ ʤʥʦʛʦʦʙʨʘʟʠʝ ʠ 

ʩʣʦʞʥʦʩʪʴ ʦʧʦʣʟʥʝʚʳʭ ʩʤʝʱʝʥʠʡ ʛʦʨʥʳʭ ʧʦʨʦʜ ʥʘ ʩʢʣʦʥʘʭ. ʂʘʞʜʳʡ ʠʟ ʬʘʢʪʦʨʦʚ 

ʦʧʨʝʜʝʣʷʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʀʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʠʤʝʨʦʚ ʚʠʜʥʘ ʦʙʱʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʝʡ ʥʘ 

ʩʢʣʦʥʘʭ ʨʘʟʣʠʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. ɼʣʷ ʨʝʩʧʫʙʣʠʢʠ, ʚ ʮʝʣʦʤ, ʦʥʘ ʚʳʨʘʞʘʝʪʩʷ ʚ ʨʘʟʚʠʪʠʠ 

ʦʩʥʦʚʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʧʦʣʟʥʝʡ ʥʘ ʩʝʚʝʨʥʳʭ, ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ - ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ. ʏʪʦ 

ʢʘʩʘʝʪʩʷ ʚʣʠʷʥʠʷ ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʦʚ, ʪʦ ʯʝʪʢʦ ʚʳʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʟʘʚʠʩʠʤʦʩʪʴ: 

ʤʘʢʩʠʤʫʤ ʦʧʦʣʟʥʝʡ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʩʢʣʦʥʘʭ ʢʨʫʪʠʟʥʦʡ ʦʪ 28 ʜʦ 40
Á
. ɺ ʩʨʝʜʥʝʛʦʨʥʳʭ 

ʟʦʥʘʭ ʊʘʜʞʠʢʠʩʪʘʥʝ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʦʧʦʣʟʥʝʡ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʩʢʣʦʥʘʭ ʢʨʫʪʠʟʥʦʡ 30-45Á 

[6]. 

ɺʳʜʝʣʷʷ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʦʧʦʣʟʥʝʡ, ʨʘʟʚʠʪʳʭ ʚ ʧʦʢʨʦʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ: ʩʧʣʳʚʳ, ʦʧʣʳʚʠʥʳ, ʦʧʦʣʟʥʠïʧʦʪʦʢʠ, ʦʧʦʣʟʥʠ-ʩʙʨʦʩʳ, ʦʧʦʣʟʥʠ 

ʜʝʩʝʨʧʮʠʦʥʥʦʛʦ ʪʠʧʘ ʠ ʜʨ., ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʨʘʟʚʠʪʠʝ ʠʭ ʥʘ ʩʢʣʦʥʘʭ ʨʘʟʣʠʯʥʦʡ 

ʢʨʫʪʠʟʥʳ. 

ɼʘʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʦʣʝʝ 4000 ʩʤʝʱʝʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʩʤʝʱʝʥʠʡ ʟʝʤʣʷʥʳʭ ʤʘʩʩ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʚʠʜʝ ʩʧʣʳʚʦʚ ʠ 

ʦʧʣʳʚʠʥ ʩ ʛʣʫʙʠʥʦʡ ʟʘʭʚʘʪʘ ʧʦʨʦʜ ʩʤʝʱʝʥʠʝʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪ 1,5 ʜʦ 7-3 ʤ ʠ ʦʪ 0,5 ʜʦ 

1,5 ʤ ʧʨʠ ʢʨʫʪʠʟʥʝ ʩʢʣʦʥʘ 30-45Á.  

ɼʣʷ ʚʩʝʭ ʪʠʧʦʚ ʦʧʦʣʟʥʝʚʳʭ ʩʤʝʱʝʥʠʡ ʚ ʨʝʩʧʫʙʣʠʢʝ ʭʘʨʘʢʪʝʨʥʘ ʦʜʥʘ ʦʙʱʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ: ʯʝʤ ʢʨʫʯʝ ʩʢʣʦʥ, ʪʝʤ ʤʝʥʴʰʝ ʤʦʱʥʦʩʪʴ ʩʤʝʱʘʶʱʝʡʩʷ ʪʦʣʱʠ. ʊʘʢʘʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʠʷʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʢʣʦʥʘ. ʅʘ ʩʢʣʦʥʘʭ ʢʨʫʪʠʟʥʦʡ 

ʙʦʣʝʝ 45Á ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʨʳʭʣʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪʩʫʪʩʪʚʫʶʪ, ʵʪʦ ʫʯʘʩʪʢʠ 

ʩʥʦʩʘ ʤʘʪʝʨʠʘʣʘ. ʇʦʵʪʦʤʫ ʟʜʝʩʴ ʦʧʦʣʟʥʠ ʧʦʯʪʠ ʥʝ ʥʘʙʣʶʜʘʶʪʩʷ. ʆʙʣʘʩʪʴ ʫʩʪʦʡʯʠʚʦʡ 

ʘʢʢʫʤʫʣʷʮʠʠ ʤʘʪʝʨʠʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʨʫʪʠʟʥʦʡ ʩʢʣʦʥʦʚ ʜʦ 15Á. ɿʜʝʩʴ ʦʧʦʣʟʥʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠ ʩʦʩʪʘʚʣʷʶʪ 5-7% ʦʪ ʦʙʱʝʛʦ ʠʭ ʢʦʣʠʯʝʩʪʚʘ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʦʧʦʣʟʥʝʡ 

(80%) ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʩʢʣʦʥʘʭ ʢʨʫʪʠʟʥʦʡ ʦʪ 20 ʜʦ 45Á. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʘʥʘʣʠʟʦʤ ʚʣʠʷʥʠʷ ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʦʧʦʣʟʥʝʡ ʧʦ ʯʘʩʪʦʪʝ ʠʭ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʘʚʪʦʨʘʤʠ (ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʜʨʫʛʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ) ʦʮʝʥʢʘ ʠ ʪʠʧʠʟʘʮʠʷ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʵʢʟʦʛʝʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʣʴʝʬʝ ʯʝʰʫʡʯʘʪʘʷ ʩʪʨʫʢʪʫʨʘ ɿʝʨʘʚʰʘʥʩʢʦʛʦ ʭʨʝʙʪʘ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʚ ʚʠʜʝ ʩʪʫʧʝʥʯʘʪʦʛʦ ʩʪʨʦʝʥʠʷ ʩʢʣʦʥʦʚ ʨʝʯʥʳʭ ʜʦʣʠʥ, ʛʜʝ ʬʨʦʥʪʘʣʴʥʳʤ ʯʘʩʪʷʤ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʯʝʰʫʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʨʫʪʳʝ ʠʟʚʝʩʪʥʷʢʦʚʳʝ ʫʩʪʫʧʳ, ʘ ʠʭ ʪʳʣʘʤ - ʧʦʣʦʛʠʝ 

ʩʛʣʘʞʝʥʥʳʝ ʫʯʘʩʪʢʠ, ʩʣʦʞʝʥʥʳʝ ʪʝʨʨʠʛʝʥʥʦʡ ʪʦʣʱʝʡ. ɺ ʨʘʟʨʝʟʘʭ ʧʦ ʨʝʯʥʳʤ ʜʦʣʠʥʘʤ, 

ʧʨʦʣʦʞʝʥʥʳʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʠʣʠ ʢʦʩʦ ʢ ʧʨʦʩʪʠʨʘʥʠʶ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʯʝʰʫʡ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʠ ʪʝʨʨʠʛʝʥʥʳʭ ʧʘʯʝʢ, ʠʤʝʶʱʠʭ ʥʘ ʙʦʣʴʰʦʤ 

ʧʨʦʪʷʞʝʥʠʠ ʦʜʥʦʦʙʨʘʟʥʦʝ ʤʦʥʦʢʣʠʥʘʣʴʥʦʝ (ʩʝʚʝʨʥʦʝ) ʧʘʜʝʥʠʝ.  

ɿʘʤʘʩʢʠʨʦʚʘʥʥʳʝ ʦʩʳʧʷʤʠ ʥʘʜʚʠʛʦʚʳʝ ʣʠʥʠʠ, ʨʘʟʜʝʣʷʶʱʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʯʝʰʫʠ, 

ʯʝʨʝʜʦʚʘʥʠʝ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʠ ʩʣʘʥʮʝʚʳʭ ʧʘʯʝʢ ʢʘʞʝʪʩʷ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʩʦʛʣʘʩʥʳʤ. 

ʕʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠ ʷʚʠʣʦʩʴ ʧʨʠʯʠʥʦʡ ʪʦʛʦ, ʯʪʦ ʜʦʣʛʦʝ ʚʨʝʤʷ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ 

ʠʟʚʝʩʪʥʷʢʠ ʠ ʩʣʘʥʮʳ, ʩʣʘʛʘʶʱʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʯʝʰʫʠ ɿʝʨʘʚʰʘʥʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʩʤʝʞʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ, ʩʯʠʪʘʣʠʩʴ ʦʜʥʦʚʦʟʨʘʩʪʥʳʤʠ. 

ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʦʥʘʤ ʧʨʦʷʚʣʝʥʠʷ ʥʦʚʝʡʰʠʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʌʝʨʛʘʥʳ. ʂʘʢ ʦʪʤʝʯʘʝʪ ɻ.ʇ. ɻʦʨʰʢʦʚ, ʜʣʷ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʵʪʠʭ 

ʚʳʚʦʜʘʭ ʜʦʩʪʘʪʦʯʥʦ ʩʦʧʦʩʪʘʚʠʪʴ ʜʘʥʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʘʨʪ. ʊʘʢʦʝ 

ʩʨʘʚʥʝʥʠʝ ʚʧʦʣʥʝ ʩʧʨʘʚʝʜʣʠʚʦ, ʧʦʩʢʦʣʴʢʫ ʘʣʴʧʠʡʩʢʠʝ ʜʚʠʞʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʤʝʟʦʟʦʡʩʢʠʤʠ 

ʠ ʦʩʦʙʝʥʥʦ ʢʘʡʥʦʟʦʡʩʢʠʤʠ ʛʝʦʩʠʥʢʣʠʥʘʣʷʤʠ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʶʪ ʙʦʣʴʰʦʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ ʠ ʧʨʦʜʦʣʞʘʶʪʩʷ ʧʦ ʩʝʡ ʜʝʥʴ [4]. 
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ʊʘʙʣʠʮʘ. ʆʮʝʥʢʘ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʵʢʟʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʧʦ [8] ʩ 

ʜʦʧʦʣʥʝʥʠʷʤʠ ʘʚʪʦʨʘ 

Table. Rating of hazardous geological processes of an exogenous nature, according to [8] 

with the additions of the author 
ʉʪʝʧʝʥʴ 

ʦʧʘʩʥʦʩʪʠ 

ʂʨʠʪʝʨʠʠ ɹʘʣʣʳ 

ɺʠʜʳ ʧʨʦʮʝʩʩʦʚ ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʅʝʛʘʪʠʚʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ 

ʇʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʝʪ 

ɺʩʝ ʧʨʦʮʝʩʩʳ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʳ 

ʇʦʨʘʞʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ Ò 

5%, ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ 

ʥʝ ʦʞʠʜʘʝʪʩʷ 

ʇʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʶʪ 

1 

ʋʤʝʨʝʥʥʘʷ ʇʣʦʩʢʦʩʪʥʦʡ ʩʤʳʚ, 

ʣʠʥʝʡʥʘʷ ʠ ʨʫʩʣʦʚʘʷ 

(ʨʝʯʥʘʷ) ʵʨʦʟʠʷ, 

ʧʦʜʪʦʧʣʝʥʠʝ, 

ʟʘʙʦʣʘʯʠʚʘʥʠʝ, 

ʘʢʢʫʤʫʣʷʮʠʷ ʦʩʘʜʢʦʚ 

ʇʦʨʘʞʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʚ 

ʦʩʥʦʚʥʦʤ 5-20 %, 

ʧʨʦʠʩʭʦʜʠʪ ʪʝʭʥʦʛʝʥʥʘʷ 

ʘʢʪʠʚʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ 

ʋʩʣʦʞʥʝʥʠʝ 

ʫʩʣʦʚʠʡ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʫʭʫʜʰʝʥʠʝ 

ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ 

ʛʨʫʥʪʦʚ ʠ ʫʩʣʦʚʠʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʝʣʴʭʦʟʫʛʦʜʠʡ 

3 

ʇʦʨʘʞʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ 

20-30%, ʧʨʦʠʩʭʦʜʠʪ 

ʪʝʭʥʦʛʝʥʥʘʷ ʘʢʪʠʚʠʟʘʮʠʷ 

ʧʨʦʮʝʩʩʦʚ 

4 

ʉʠʣʴʥʘʷ ʂʘʨʩʪ, ʩʫʬʬʦʟʠʷ, 

ʧʨʦʩʘʜʢʠ, ʘʙʨʘʟʠʷ ʠ 

ʜʨ. 

ɺʳʩʦʢʘʷ ʧʦʨʘʞʝʥʥʦʩʪʴ 

ʪʝʨʨʠʪʦʨʠʠ (ʢʘʨʩʪ, 

ʩʫʬʬʦʟʠʷ, ʧʨʦʩʘʜʢʠ ʩʚʳʰʝ 

20-30%), ʠʥʦʛʜʘ ʩ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ 

ɼʝʬʦʨʤʘʮʠʷ 

ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʚʳʚʦʜ 

ʠʟ ʩʪʨʦʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ

ʥʳʭ ʟʝʤʝʣʴ 

7 

ʆʯʝʥʴ ʩʠʣʴʥʘʷ ʉʝʣʠ, ʦʧʦʣʟʥʠ, ʦʙʚʘʣʳ 

ʦʙʲʸʤʦʤ 1 ʤʣʥ. ʤ
3
 

ɺʳʩʦʢʘʷ ʢʘʪʘʩʪʨʦʬʠʯʥʦʩʪʴ, 

ʚʥʝʟʘʧʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ 

ʧʨʦʷʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʈʘʟʨʫʰʝʥʠʝ ʟʜʘʥʠʡ 

ʠ ʩʦʦʨʫʞʝʥʠʡ, 

ʛʠʙʝʣʴ ʣʶʜʝʡ ʠ 

ʩʝʣʴʭʦʟʫʛʦʜʠʡ 

10 

 

ʇʦʩʣʝʜʩʪʚʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʘʪʘʩʪʨʦʬ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ 

ʧʨʷʤʳʤʠ, ʪʘʢ ʠ ʢʦʩʚʝʥʥʳʤʠ. ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʪʦ, ʯʪʦ ʧʦʜʚʝʨʞʝʥʦ 

ʨʠʩʢʫ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʷʤʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʠ ʷʚʣʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʦʩʚʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ [2]. 

ʇʨʷʤʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʘʪʘʩʪʨʦʬ ï ʵʪʦ ʧʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ (ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ), ʚ 

ʪʦʤ ʯʠʩʣʝ: 

Å ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʣʘʥʜʰʘʬʪʘ (ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʣʠ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʚʦʜʥʝʥʠʷ, ʦʙʥʘʞʝʥʠʝ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ); 

Å ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠ ʠʟʤʝʥʝʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ; 

Å ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʞʘʨʦʚ ʠʣʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʳʣʠ; 

Å ʛʠʙʝʣʴ ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ ʚ ʟʦʥʝ ʧʦʨʘʞʝʥʠʷ; 

Å ʫʭʫʜʰʝʥʠʝ ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ; 

Å ʫʥʠʯʪʦʞʝʥʠʝ ʧʨʠʨʦʜʥʳʭ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ, ʨʝʢʨʝʘʮʠʦʥʥʳʭ, ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ 

ʢʫʣʴʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʧʘʩʥʦʩʪʝʡ ʤʳ ʫʜʝʣʠʣʠ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʥʘ ʩʢʣʦʥʘʭ ʛʦʨʥʳʭ 

ʭʨʝʙʪʦʚ ʊʫʨʢʝʩʪʘʥʘ, ɿʝʨʘʚʰʘʥʘ ʠ ʂʫʨʘʤʳ. ʇʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʧʦʨʦʜʳ ʜʚʠʛʘʶʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ: ʧʘʜʘʶʪ, ʢʘʪʷʪʩʷ, 

ʙʦʣʴʰʠʝ ʠ ʤʘʣʝʥʴʢʠʝ ʦʙʣʦʤʢʠ ʧʦʨʦʜ ʩʦʩʢʘʣʴʟʳʚʘʶʪ ʧʦ ʢʨʫʪʳʤ ʩʢʣʦʥʘʤ. ʅʘʧʨʠʤʝʨ, ʥʘ 

ʩʢʣʦʥʝ ʌʦʥ-ʗʛʥʦʙʩʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʩʢʦʣʴʞʝʥʠʝ ʙʦʣʴʰʦʡ 

ʤʘʩʩʳ ʨʳʭʣʳʭ ʧʦʨʦʜ, ʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʤʝʜʣʝʥʥʦʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʵʪʦʡ ʤʘʩʩʳ. ʅʘ ʩʢʣʦʥʘʭ 

ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʌʦʥʜʘʨʴʷ ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʱʝʥʠʝ ʨʘʟʨʫʰʝʥʥʳʭ ʧʦʨʦʜ ʵʪʦʡ ʤʘʩʩʳ ʚʥʠʟ (ʚʦ 

ʚʨʝʤʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʜʦʞʜʝʡ), ʢʦʪʦʨʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʷʶʪ ʩʚʦʶ ʬʦʨʤʫ ʠ 
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ʚʥʫʪʨʝʥʥʶʶ ʩʪʨʫʢʪʫʨʫ. ʅʘ ʩʢʣʦʥʘʭ ʪʝʨʨʠʪʦʨʠʠ ʊʘʛʦʙʘ ʠ ʨʘʟʣʠʯʥʳʭ ʜʨʫʛʠʭ ʩʢʣʦʥʘʭ ʦʯʝʥʴ 

ʯʘʩʪʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʤʝʥʷʶʪʩʷ ʚʩʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʦʩʦʙʝʥʥʦ ʪʘʢʠʝ, ʢʘʢ 

ʦʧʦʣʟʥʠ ʠ ʦʙʚʘʣʳ. 

ɼʦʣʠʥʘ ʨʘʡʦʥʘ ʛʦʨʥʳʡ ʄʘʩʪʯʦʭ ʠʤʝʝʪ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʙʦʣʝʝ 90 ʢʤ. ɿʜʝʩʴ ʩʣʘʙʦ 

ʨʘʟʚʠʪ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ, ʢʦʪʦʨʳʡ ʥʝ ʤʦʞʝʪ ʟʘʱʠʪʠʪʴ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʠʣʠ 

ʨʝʣʴʝʬ ʚ ʮʝʣʦʤ, ʦʪ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ ʠ ʧʝʨʝʧʘʜʦʚ ʪʝʤʧʝʨʘʪʫʨ. ʕʪʠ ʧʨʦʮʝʩʩʳ 

ʨʘʟʚʠʚʘʶʪʩʷ ʦʯʝʥʴ ʠʥʪʝʥʩʠʚʥʦ. ʇʦʭʦʞʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ʛʦʨʳ 

ʄʫʛʫʣʪʘʫ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 40 ʢʤ. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʝʛʨʘʜʘʮʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ - ʯʘʩʪʳʝ ʠ ʥʝʨʘʚʥʦʤʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʘ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʟʝʨʝʥ ʤʠʥʝʨʘʣʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʨʘʟʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʟʤʝʥʝʥʠʷ 

ʦʙʲʝʤʘ ʠ ʧʨʦʠʩʭʦʜʷʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʠʭ ʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʉʫʪʦʯʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʛʦʨʥʦʛʦ ʭʨʝʙʪʘ ʄʦʥʛʦʣʠʠ ʜʦʩʪʠʛʘʝʪ 40-60 Áʉ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʜʘʞʝ ʧʨʠ ʤʘʣʝʡʰʝʤ ʠʟʤʝʥʝʥʠʠ ʦʙʲʝʤʘ ʦʙʣʦʤʢʦʚ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʘʥʛʝʥʮʠʘʣʴʥʳʭ ʪʨʝʱʠʥ ʠ ʦʪʨʳʚʫ ʬʨʘʛʤʝʥʪʦʚ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ (ʛʨʘʥʠʪʦʚ ʠ ʛʘʥʜʠʦʨʠʪʦʚ) (ʨʠʩʫʥʦʢ 2). 

 

ʈʠʩʫʥʦʢ 2. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʠ ʩʝʣʝʚʳʭ ʦʧʘʩʥʦʩʪʝʡ ʥʘ ʩʢʣʦʥʘʭ ʛ. 

ʄʫʛʫʣʪʘʫ 

Picture 2. The emergence of gravity and mudflow hazards on the slopes of Mugultau 

 
ʄʥʦʛʦʣʝʪʥʠʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʜʝʥʫʜʘʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʣʦʥʦʚ ʄʫʛʫʣʪʘʫ ʠ 

ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨʝʙʪʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʥʝʫʩʪʦʡʯʠʚʦʤʫ ʩʚʦʙʦʜʥʦʤʫ ʜʚʠʞʝʥʠʶ ʚʥʠʟ ʦʙʣʦʤʢʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ - ʦʩʳʧʠ, ʢʘʤʥʝʧʘʜʳ ʠ 

ʦʙʚʘʣʳ. ɺ ʟʘʩʫʰʣʠʚʳʭ (ʞʘʨʢʠʭ ʠ ʭʦʣʦʜʥʳʭ) ʨʘʡʦʥʘʭ, ʛʜʝ ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʠʚʝʥ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚʳʚʝʪʨʠʚʘʥʠʝ, ʨʦʣʴ ʫʢʨʝʧʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʘ, ʘ ʩʧʦʣʟʘʥʠʝ (ʤʘʣʦʝ ʜʚʠʞʝʥʠʝ) ʩʢʘʣ, ʢʘʤʥʝʧʘʜʦʚ ʦʙʚʘʣʦʚ ʠ ʦʩʳʧʠ ʙʦʣʴʰʝ 

ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʩʢʣʦʥʘʭ ʭʨʝʙʪʘ ʊʫʨʢʝʩʪʘʥʘ ʠ ʚ ʛʦʨʘʭ ʄʫʛʫʣʪʘʫ. ɺʜʦʣʴ ʪʨʘʩʩʳ ʐʘʭʨʠʩʪʘʥ-

ɸʡʥʠ-ʂʫʯʦʡ, ʆʙʙʫʨʜʦʥ-ɻʦʥʯʠ (ʥʳʥʝ ɼʝʚʘʰʪʠʯ) ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʩʳʧʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʙʳʩʪʨʦʡ ʜʝʛʨʘʜʘʮʠʝʡ ʩʢʘʣʴʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʀʩʭʦʜʷ ʠʟ 

ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ,ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʡʦʥʳ ʂʫʨʘʤʠʥ, ʄʫʛʫʣʪʘʫ, ʊʫʨʢʝʩʪʘʥ ʠ ɿʝʨʘʚʰʘʥ 
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ʟʘʚʠʩʷʪ ʦʪ ʨʝʛʠʦʥʘʣʴʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʜʝʡʩʪʚʫʶʪ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ (ʩ 

ʦʣʠʛʦʮʝʥʘ). 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ɺ ʩʨʝʜʥʝʛʦʨʥʳʭ ʟʦʥʘʭ, ʦʩʦʙʝʥʥʦ ʥʘ ʩʢʣʦʥʘʭ ʛʦʨ ʂʫʨʘʤʘ, ʄʫʛʫʣʪʘʫ 

ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʠ ɿʝʨʘʚʰʘʥʩʢʦʛʦ ʭʨʝʙʪʦʚ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʠʤʝʶʪ ʪʘʢʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʢʘʢ ʦʧʦʣʟʥʠ, ʢʘʤʥʝʧʘʜʳ, ʦʙʚʘʣʳ, ʦʩʳʧʠ, ʧʝʨʝʢʘʪʳ, ʪʨʝʱʠʥʳ, ʣʘʚʠʥʳ, ʩʝʣʠ ʠ 

ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʦʧʘʩʥʦʩʪʷʤʠ ʚʝʨʭʥʠʭ ʩʣʦʝʚ ʩʢʣʦʥʦʚ. 

2. ʆʩʥʦʚʥʳʤ ʪʝʭʥʦʛʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʵʨʦʟʠʦʥʥʳʭ ʠ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ 

ʷʚʣʷʶʪʩʷ ʠʨʨʠʛʘʮʠʦʥʥʦ - ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʩʣʦʚʠʷ. ʊʦʣʴʢʦ ʧʨʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʠ ʩʥʠʞʘʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʣʠ 

ʚʦʚʩʝ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟʚʠʪʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʦʮʝʩʩʦʚ. 
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ÜÌÎÌÙÐ׳ÚÔ ØßÚÝÔÜÔ ÏÑÚÐÔÙÌØÔÖÔÔ ØÔÙÞÌפÌ׳ÚÔ ØÔ¾ÙÌÖ׳Ô 

ÞÚּתÔÖÔÝÞÚÙ 

Ðìü øìץú÷ìô øìóöÿü ùìþôֹוì״úô þìץ״ôץúþô ïñúĉöú÷úïôô üìîìùð״úô āìîĀùúöô 
ïñúðôùìøôö ðìü øôùþìץì״úô øôČùìö״ô Þúֹוôöôýþúù øìîüôðô úøĘóôĄ ėìüúü ðúðì 

Ąÿðììýþ. ÚĄöúü öìüðì Ąÿðììýþ, öô ĀìĆú÷ôċþô ûÿüĄôððìþô øÿ״ìùðôý¬āúֹוìïôðúü 
ðìü óìøôùìô ĀìĆú÷ôċþô íì÷ìùðô ïñúðôùìøôöôô øôùþìėìėúô øôČùìö״ íì 
îìõüúùĄìîôô øÿ״ôþô ïñú÷úïôô ĄôððìþùúöôċĄ ïÿùúïÿù úîìüðì øñüìýúùìð. ØôץČý îì 
āìüìöþñüô ôù îìõüúùĄìîô״ú ìó íôýČü üìîìùð״úô ĉùðúïñù îì ĉöóúïñù îúíìýþìïôô 
öì÷úù ðúüìùð. 

ÎìõüúùĄìîôô øÿ״ôþô ïñúĉöú÷úï íú ùìøÿð״úô øñāìùôö, öôøôČî îì íôú÷úï 
ôĀúðì øñïìüðìùð. ÎìõüúùĄìîôô øñāìùôö ðìü þìסõôüČí îì ûìõðúôĄô Ąìö÷״úô ùìîô 
üñ÷ñĀ, ״ìüìöìþô øìýýì״úô óìøôù, þìסõôüČíôô ÷ìסòôĄ, îìõüúùĄìîôô āôøôċî - ðìü 
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þìסõôüČíôô þìüöôíô āôøôċîôô āúö, óìøôù, úí îì íôú÷úï - ðìü þìסõôüČíôô ú÷ìøô 
úüïìùôöôô ìþüúĀ ôĀúðì ČĀþììùð. 

Öì÷ôðîúòìĕú: Þúֹוôöôýþúù, øôùþìץì״úô øôČùìö״, ïñúðôùìøôöì, üñ÷ĈñĀ, 
üìîìùð״úô ïüìîôþìþýôúù, óìøôùֹוÿùí, ĀìüýúôĄ, ċüă, Āÿüסì÷þ.  

 

ʉʆɺʈɽʄɽʅʅʓɽ ɻɽʆɼʀʅɸʄʀʏɽʉʂʀɽ ʇʈʆʎɽʉʉʓ ʉʈɽɼʅɽɻʆʈʅʓʍ ɿʆʅ 

ʊɸɼɾʀʂʀʉʊɸʅɸ  

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʘʩʥʳʭ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʨʝʜʥʝʛʦʨʥʳʭ ʟʦʥʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ. ɺʳʷʚʣʝʥʦ, ʯʪʦ 

ʠʥʪʝʥʩʠʚʥʘʷ ʠʥʞʝʥʝʨʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʬʦʥʝ ʚʳʩʦʢʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩʨʝʜʥʝʛʦʨʥʳʭ ʟʦʥ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʨʘʟʣʠʯʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʄʘʩʰʪʘʙʥʦʩʪʴ ʠ ʭʘʨʘʢʪʝʨ ʵʪʠʭ ʥʘʨʫʰʝʥʠʡ ʟʘʚʠʩʷʪ ʦʪ ʤʥʦʛʠʭ ʵʥʜʦʛʝʥʥʳʭ 

ʠ ʢɻʟʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʅʘʨʫʰʝʥʠʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʭʘʥʠʯʝʩʢʠʤ, ʭʠʤʠʯʝʩʢʠʤ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʪʠʧʘʤʠ. ʄʝʭʘʥʠʯʝʩʢʦʝ ʥʘʨʫʰʝʥʠʝ ʚʳʨʘʞʘʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʠ ʧʦʷʚʣʝʥʠʠ 

ʥʦʚʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ, ʧʝʨʝʤʝʱʝʥʠʠ ʟʝʤʣʷʥʳʭ ʤʘʩʩ, ʠʟʤʝʥʝʥʠʠ ʩʢʘʪʦʩʪʠ, ʭʠʤʠʯʝʩʢʦʝ 

ʥʘʨʫʰʝʥʠʝ ï ʚ ʠʟʤʝʥʝʥʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚ, ʛʨʫʥʪʦʚ, ʚʦʜ, ʘ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ï ʚ 

ʠʟʤʝʥʝʥʠʠ ʦʢʨʫʞʘʶʱʝʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʠʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʘʜʞʠʢʠʩʪʘʥ, ʩʨʝʜʥʝʛʦʨʥʳʝ ʟʦʥʳ, ʛʝʦʜʠʥʘʤʠʢʘ, ʨʝʣʴʝʬ, 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʚʳʚʝʪʨʠʚʘʥʠʝ, ʦʧʦʣʟʥʠ, ʦʙʚʘʣʳ. 

 

MODERN GEODYNAMIC PROCESSES OF THE MIDDLE MOUNTAIN ZONES OF 

TAJIKISTAN  

The article presents the results of a geoecological research of dangerous geodynamic 

processes in the mid-mountain zones of Tajikistan. It was revealed that intensive engineering and 

economic activity against the background of high geodynamic activity of mid-mountain zones 

leads to disruption of the geological environment of various intensity. The scale and nature of 

these disorders depends on many endogenous and exogenous factors. 

Violations of the geoecological environment are represented by mechanical, chemical and 

biological types. Mechanical disturbance is expressed in a change and the emergence of new 

forms of relief, movement of earth masses, a change in slope, chemical disturbance - in a change 

in the chemical composition of soils, grounds, waters, and biological - in a change in the 

surrounding organic world. 

Keywords: Tajikistan, mid-mountain zones, geodynamics, relief, gravitational processes, 

earthquake, weathering, mudslides, landslides. 
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ʍʀɺʀʅʉʂʆɻʆ ʅɽʌʊɽɻɸɿʆʅʆʉʅʆɻʆ ʈɽɻʀʆʅɸ 

 

ʐʦʡʤʫʨʦʪʦʚ ʊ.ʍ., ɿʠʷʝʚ ɼ.ʐ., ɸʢʙʘʨʰʦʭʠ ʄ. 

ɻʋ çʀɻʀʈʅʀɻʄè ɻʦʩʢʦʤʛʝʦʣʦʛʠʠ ʈʋʟ, ʛ. ʊʘʰʢʝʥʪ, 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʠ ʨʝʰʝʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ 

ʧʨʦʙʣʝʤʳ ʛʝʥʝʟʠʩʘ ʥʝʬʪʠ ʠ ʛʘʟʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʦ ʦʙʥʘʨʫʞʝʥʠʶ ʥʝʬʪʷʥʳʭ ʠ 

ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʛʨʦʤʘʜʥʦʤ ʬʘʢʪʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʝʤ ʠʟʚʝʩʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦ ʝʜʠʥʩʪʚʝ ʬʣʶʠʜʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʟʝʤʥʦʡ ʢʦʨʳ 

(ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʧʨʠʨʦʜʥʳʝ ʛʘʟʳ ʠ ʥʝʬʪʴ).  

ʆʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʟʫʯʝʥʠʷ ʧʨʦʙʣʝʤʳ ʛʝʥʝʟʠʩʘ ʥʝʬʪʠ ʠ ʛʘʟʘ ʷʚʣʷʝʪʩʷ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʝ, ʢʦʪʦʨʦʤʫ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʪʚʦʜʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ 

ʚ ʦʙʱʝʤ ʢʦʤʧʣʝʢʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʘʞʥʦʩʪʴ ʛʣʫʙʦʢʦʛʦ ʠ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ ʨʦʣʠ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʥʝʬʪʝʛʘʟʦʦʙʨʘʟʦʚʘʥʠʠ ʠ ʥʝʬʪʝʛʘʟʦʥʘʢʦʧʣʝʥʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ: 

ʚʩʝ ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʋɺ) ʩʢʦʧʣʝʥʠʡ ʧʨʦʠʩʭʦʜʷʪ ʚ ʩʨʝʜʝ 

ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ; ʬʘʟʦʚʦʝ ʦʙʦʩʦʙʣʝʥʠʝ ʋɺ ʠʟ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʩʦʯʝʪʘʥʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ; ʩʦʭʨʘʥʥʦʩʪʴ ʟʘʣʝʞʝʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʟʘʚʠʩʠʪ ʦʪ ʩʦʚʨʝʤʝʥʥʦʡ ʠ ʜʨʝʚʥʝʡ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʥʠʤʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʰʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʠ ʦʪʢʨʳʪʠʶ ʥʦʚʳʭ ʥʝʬʪʝʛʘʟʦʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʅʝ ʤʝʥʝʝ ʦʯʝʚʠʜʥʳʤ ʷʚʣʷʝʪʩʷ ʠ ʪʦ, ʯʪʦ ʜʣʷ ʫʚʝʨʝʥʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ 

ʧʝʨʩʧʝʢʪʠʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʥʝʚʦʟʤʦʞʥʦ ʦʛʨʘʥʠʯʠʪʴʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʪʦʣʴʢʦ ʦʜʥʦʛʦ 

ʬʘʢʪʦʨʘ, ʢʘʢʠʤ ʙʳ ʚʘʞʥʳʤ ʦʥ ʥʝ ʙʳʣ. ʆʜʥʘʢʦ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ 

ʦʪʜʝʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʛʝʦʣʦʛʠʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʧʦʣʥʳʡ ʫʯʝʪ ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʠ ʩʦʟʜʘʥʠʝ 

ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʋɺ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʦʧʨʷʞʝʥʦ ʩ 

ʦʛʨʦʤʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʯʨʝʟʤʝʨʥʦʛʦ ʫʧʨʦʱʝʥʠʷ ʠ ʩʭʝʤʘʪʠʟʘʮʠʠ ʵʪʦʛʦ 

ʩʣʦʞʥʝʡʰʝʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʩʦʟʜʘʥʠʝ ʪʘʢʦʡ ʫʥʠʚʝʨʩʘʣʴʥʦʡ 

ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ, ʥʘʠʙʦʣʝʝ 

ʥʘʜʝʞʥʳʤ ʧʫʪʝʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʛʝʥʝʟʠʩʘ 

ʥʝʬʪʠ ʠ ʛʘʟʘ, ʚ ʮʝʣʦʤ, ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ ʙʝʟ ʛʣʫʙʦʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʦʪʜʝʣʴʥʳʭ 

ʩʧʝʮʠʘʣʴʥʳʭ ʘʩʧʝʢʪʦʚ [8]. 

ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʠʟʫʯʝʥʥʦʩʪʠ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ɹʫʭʘʨʦ-ʍʠʚʠʥʩʢʦʛʦ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʨʝʛʠʦʥʘ (ɹʍʅɻʈ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʣʫʙʦʢʦʡ ʧʨʦʨʘʙʦʪʢʦʡ ʙʦʣʴʰʠʥʩʪʚʘ 

ʘʩʧʝʢʪʦʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʛʠʜʨʦʛʝʦʣʦʛʠʠ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʦ ʜʘʥʥʦʤʫ ʨʝʛʠʦʥʫ ʠʟʥʘʯʘʣʴʥʦ ʧʨʠʩʫʱ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ 

ʧʨʦʙʣʝʤʳ ʨʦʣʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʨʘʟʤʝʱʝʥʠʠ ʥʝʬʪʷʥʳʭ ʠ 
ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʉʪʨʦʝʥʠʝ ʤʝʟʦʟʦʡʩʢʦʡ ʚʦʜʦʥʘʧʦʨʥʦʡ ʩʠʩʪʝʤʳ ɹʍʅɻʈ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

ʠʟʫʯʝʥʦ ʜʦʚʦʣʴʥʦ ʜʝʪʘʣʴʥʦ. ʇʝʨʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʥʝʡ ʙʳʣʠ ʦʩʥʦʚʘʥʳ ʥʘ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʩʫʱʝʩʪʚʝʥʥʦʤ ʨʘʟʣʠʯʠʠ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʶʨʩʢʠʭ ʠ ʤʝʣʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ ʥʘ ʧʦʠʩʢʦʚʳʭ ʧʣʦʱʘʜʷʭ ʠ ʨʘʟʚʝʜʘʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʋɺ-ʩʳʨʴʷ (ʉ.ʇ. 

ʂʦʨʩʘʢʦʚ, ɻ.ʍ. ɼʠʢʝʥʰʪʝʡʥ, ʄ.ʀ. ɿʘʡʜʝʣʴʩʦʥ). 

ʇʦʩʣʝʜʫʶʱʝʝ ʠʟʫʯʝʥʠʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʭ 

ʧʣʦʱʘʜʝʡ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʟʚʦʣʠʣʦ ʦʙʦʩʥʦʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʶʨʩʢʦʛʦ, 

ʥʝʦʢʦʤ-ʘʧʪʩʢʦʛʦ, ʩʝʥʦʤʘʥ-ʘʣʴʙʩʢʦʛʦ ʠ ʩʝʥʦʥ-ʧʘʣʝʦʮʝʥʦʚʦʛʦ (ʥʘʜʪʫʨʦʥʩʢʦʛʦ) 

ʚʦʜʦʥʘʧʦʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ɺ.ɸ. ʂʫʜʨʷʢʦʚ, ʊ.ʅ. ɸʚʘʟʦʚ, ʉ. ʊʘʣʠʧʦʚ). ʕʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, 
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ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʜʢʨʝʧʣʝʥʥʳʝ ʥʦʚʳʤʠ ʬʘʢʪʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʧʦʣʫʯʠʣʠ ʦʙʱʝʝ 

ʧʨʠʟʥʘʥʠʝ (ɸ.ɸ. ʂʘʨʮʝʚ, ɺ.ʅ. ʂʦʨʮʝʥʰʪʝʡʥ, ʀ.ɺ. ʂʫʰʥʠʨʦʚ, ɸ.ʉ. ʇʘʥʯʝʥʢʦ, ɽ.ɸ. ɹʘʨʩ, 

ɺ.ʅ. ʇʘʰʢʦʚʩʢʠʡ, ʈ.ɻ. ʉʝʤʘʰʝʚ, ʗ.ɸ. ʍʦʜʞʘʢʫʣʠʝʚ, ʃ.ɸ., ʉ. ʍʦʣʜʘʨʦʚ, ʄʫʤʠʥʜʞʘʥʦʚ 

ʊ.ʀ., ʐʦʡʤʫʨʦʪʦʚ ʊ.ʍ. ʠ ʜʨ.). 

ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʶʨʩʢʦʛʦ ʚʦʜʦʥʘʧʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɹʍʅɻʈ, 

ʦʙʦʙʱʝʥʠʝ, ʦʙʨʘʙʦʪʢʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʣʩʷ 

ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ, ʚʢʣʶʯʘʶʱʠʡ ʥʘʫʯʥʳʝ ʦʙʦʙʱʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʚ ʨʘʟʨʝʟʝ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ 

ʤʘʪʝʨʠʘʣʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʪʝʯʝʥʠʝ, ʧʣʘʩʪʦʚʳʝ ʜʘʚʣʝʥʠʷ ʠ ʩʪʘʪʠʯʝʩʢʠʝ ʫʨʦʚʥʠ ʚʦʜ ʚ 

ʩʢʚʘʞʠʥʘʭ), ʘ ʪʘʢʞʝ ʩʚʝʜʝʥʠʷ ʦ ʛʠʧʩʦʤʝʪʨʠʠ ʧʣʘʩʪʦʚ, ʧʣʦʪʥʦʩʪʠ ʬʣʶʠʜʦʚ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 

ɼʣʷ ʦʙʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʣʘʩʪʦʚʦʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʘʚʪʦʨʘʤʠ ʚʳʧʦʣʥʝʥʳ ʨʘʩʯʝʪʳ ʧʨʠʚʝʜʝʥʥʳʭ ʥʘʧʦʨʦʚ ʧʦ ʤʝʪʦʜʠʢʝ ɸ.ʀ. ʉʠʣʠʥʘ-

ɹʝʢʯʫʨʠʥʘ [2]. ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʤʝʪʦʜʠʢʝ ʄ.ʂ. ʍʘʙʙʝʨʪʘ [7, 1] ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʷ 

ʠʟʦʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʣʷ ʬʣʶʠʜʦʚ (ʚʦʜʘ, ʥʝʬʪʴ, ʛʘʟ) ʫʪʦʯʥʝʥʳ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʩʦʭʨʘʥʷʪʴʩʷ ʩʢʦʧʣʝʥʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ 

ʨʝʘʣʴʥʦʡ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ. 

ɺ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ɹʍʅɻʈ ʟʘʥʠʤʘʝʪ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ 

ʂʘʨʘʢʫʤʩʢʦʡ (ɸʤʫʜʘʨʴʠʥʩʢʦʡ) ʚʦʜʦʥʘʧʦʨʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʦʛʨʘʥʠʯʝʥʘ ʥʘ ʩʝʚʝʨʝ ʠ 

ʶʛʝ ʖʞʥʦ-ʂʳʟʳʣʢʫʤʩʢʠʤ ʠ ɸʤʫʜʘʨʴʠʥʩʢʠʤ ʨʘʟʣʦʤʘʤʠ, ʥʘ ʚʦʩʪʦʢʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ ï 

ʛʦʨʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ ɻʠʩʩʘʨʩʢʦʡ ʠ ɿʘʨʘʬʰʘʥʦ-ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʩʠʩʪʝʤ. ɺ ʧʨʝʜʝʣʘʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʤ, ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʤ ʠ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʙʣʘʩʪʠ: ɹʫʭʘʨʩʢʘʷ, 

ʏʘʨʜʞʦʫʩʢʘʷ ʠ ɹʝʰʢʝʥʪ-ʂʘʰʢʘʜʘʨʴʠʥʩʢʘʷ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ʇʦʣʦʞʝʥʠʝ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ (ɸ, ɺ
1
) ʠ ʩʭʝʤʘ ʦʩʥʦʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ (ɺ
2
) 

Rice. 1. The position of the study area (A, B
1
) and the scheme of the main tectonic elements 

(B
2
) 

 
ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ɸ, ɺ

1
:1 -ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʨʘʥʠʮʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, 2 - ɹʫʭʘʨʦ-ʍʠʚʠʥʩʢʠʡ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʡ ʨʝʛʠʦʥ; ɺ
2
: 1 - ʨʝʛʠʦʥʘʣʴʥʳʝ ʨʘʟʣʦʤʳ (1 - ʖʞʥʦ-ʂʳʟʳʣʢʫʤʩʢʠʡ, 2 - ʇʨʝʜʟʘʨʘʚʰʘʥʩʢʠʡ, 3 
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- ɹʫʭʘʨʩʢʠʡ, 4 - ɻʫʛʫʨʪʣʠ-ɻʠʨʩʘʥʩʢʠʡ, 5 - ʃʷʥʛʘʨʦ-ʂʘʨʘʠʣʴʩʢʠʡ, 6 - ɸʤʫʜʘʨʴʠʥʩʢʠʡ, 7 - ʇʠʪʥʷʢ-ʉʝʨʘʭʩʢʠʡ, 

8 - ɹʝʫʨʜʝʰʠʢʩʢʠʡ); 2 - ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʤʝʥʴʰʝʛʦ ʧʦʨʷʜʢʘ, ʨʘʟʜʝʣʷʶʱʠʝ ʨʘʟʥʦʪʠʧʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʨʘʟʨʝʟʳ; 3 - ʣʠʥʠʠ ʨʘʟʚʠʪʠʷ ʙʘʨʴʝʨʥʳʭ ʨʠʬʦʚ; 4 - ʛʨʘʥʠʮʳ ʨʘʟʚʠʪʠʷ ʩʦʣʝʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ; 5 - ʚʳʭʦʜʳ ʥʘ 

ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʜʦʤʝʟʦʟʦʡʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ; 6 - ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

 

ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ɹʍʅɻʈ ʦʩʣʦʞʥʝʥʦ ʛʣʫʙʠʥʥʳʤʠ ʠ ʣʦʢʘʣʴʥʳʤʠ ʨʘʟʣʦʤʘʤʠ, 

ʚʣʠʷʶʱʠʤʠ ʥʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʆʩʦʙʝʥʥʦʩʪʠ ʛʝʦʣʦʛʦ-

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʦʙʦʩʦʙʣʝʥʥʳʭ ʬʣʶʠʜʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤ 

ʧʦʪʝʥʮʠʘʣʘʤ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʩʪʨʦʝʥʠʷ ʩʭʝʤʘʪʠʯʝʩʢʦʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʘʨʪʳ 

ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʥʘʧʦʨʘ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ɹʍʅɻʈ ʫʩʪʘʥʦʚʣʝʥʘ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ: ʣʦʢʘʣʴʥʦʝ ʠ ʦʩʥʦʚʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʠʟʤʝʥʝʥʠʝ ʛʨʘʜʠʝʥʪʦʚ ʧʣʘʩʪʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ, 

ʛʠʜʨʦʠʟʦʧʴʝʟʳ ʟʘʤʢʥʫʪʦʡ ʠ ʥʝʟʘʤʢʥʫʪʦʡ ʬʦʨʤʳ ʠ ʪ.ʧ. (ʨʠʩ.2). 

 

ʈʠʩ. 2. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʛʠʜʨʦʠʟʦʧʴʝʟ ʶʨʩʢʦʛʦ ʚʦʜʦʥʘʧʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ɹʫʭʘʨʦ-ʍʠʚʠʥʩʢʦʛʦ ʨʝʛʠʦʥʘ 

Rice. 2. Schematic map of hydroisopieses of the Jurassic water-pressure complex of the 

Bukhara-Khiva region 

 
  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʚʝʣʠʯʠʥ ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʘʧʦʨʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ 

ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠʤʝʝʪ ʚʝʩʴʤʘ ʩʣʦʞʥʦʝ 

ʩʪʨʦʝʥʠʝ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʠʠ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʶʨʩʢʦʛʦ 

ʚʦʜʦʥʘʧʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʦʩʥʦʚʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʧʦʜʟʝʤʥʦʛʦ ʧʦʪʦʢʘ ʧʣʘʩʪʦʚʳʭ ʚʦʜ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʜʨʫʛʠʭ 

ʬʣʶʠʜʦʚ ʚ ʮʝʣʦʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʩ ʶʛʘ ʠ ʶʛʦ-ʚʦʩʪʦʢʘ ʥʘ ʩʝʚʝʨ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʣʦʢʘʣʴʥʳʭ ʧʣʦʱʘʜʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʥʫʪʨʠ ʨʝʛʠʦʥʘ, ʥʘ 

ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʶʪʩʷ ʟʘʤʢʥʫʪʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʠʝ 

ʘʥʦʤʘʣʠʠ. ʇʨʠʤʝʨʦʤ ʧʦʩʣʝʜʥʠʭ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʣʦʱʘʜʠ ʂʘʛʘʥʩʢʦʛʦ, ɼʝʥʛʠʟʢʫʣʴʩʢʦʛʦ 
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ʧʦʜʥʷʪʠʡ ʠ ɹʝʰʢʝʥʪʩʢʦʛʦ ʧʨʦʛʠʙʘ, ʛʜʝ ʚʳʷʚʣʝʥʳ ʣʦʢʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʩ ʥʠʟʢʦʡ ʠ ʚʳʩʦʢʦʡ 

ʵʥʝʨʛʠʷʤʠ ʧʦʪʦʢʘ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʪʝʯʝʥʠʷ ʧʦʜʟʝʤʥʦʛʦ ʧʦʪʦʢʘ ʥʘ ʬʦʥʝ 

ʦʙʱʝʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʧʨʠʚʝʜʝʥʥʳʭ ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʠʭ ʥʘʧʦʨʦʚ ʚ ʶʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʷʭ ɹʍʅɻʈ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʧʣʦʱʘʜʷʭ, ʥʘʠʤʝʥʝʝ ʫʜʘʣʝʥʥʳʭ ʦʪ ʛʦʨʥʦʛʦ 

ʦʙʨʘʤʣʝʥʠʷ: ʐʫʨʘʩʘʥ ï 1479 ʤ, ɸʤʘʥʘʪʘ ï 1020 ʤ, ʏʠʣʛʫʤʙʘʟ ï 3118,3 ʤ, ʅʠʰʘʥ ï 3350 ʤ, 

ɿʘʧ.ʂʫʣʪʘʢ ï 3140 ʤ. ʆʪ ʵʪʠʭ ʧʣʦʱʘʜʝʡ ʧʨʠʚʝʜʝʥʥʳʝ ʥʘʧʦʨʳ ʟʘʢʦʥʦʤʝʨʥʦ ʧʦʥʠʞʘʶʪʩʷ ʚ 

ʟʘʧʘʜʥʦʤ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ.  

ʇʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʠʭ ʫʢʣʦʥʦʚ (ʛʨʘʜʠʝʥʪ) ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ 

ʫʯʘʩʪʢʘʭ ʐʫʨʘʩʘʥïʗʢʢʘʩʘʨʘʡ ï 22,6 ʤ/ʢʤ, ʛʜʝ ʩʢʦʨʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 69,3 ʩʤ/ʛʦʜ 

ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʟʘʪʨʫʜʥʝʥʥʦʩʪʠ ʚʦʜʦʦʙʤʝʥʘ 0,06 (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1. ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʜʚʠʞʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʶʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʷʭ ɹʫʭʘʨʦ-ʍʠʚʠʥʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʨʝʛʠʦʥʘ 

Table 1. Hydrodynamic parameters of groundwater movement in the Jurassic sediments of 

the Bukhara-Khiva oil and gas region 
ˉ 

ʧ/ʧ 

ʅʘʟʚʘʥʠʝ ʧʣʦʱʘʜʝʡ ʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʂʦʵʬʬʠʮʠʝʥʪ  ʌʘʢʪʠ-

ʯʝʩʢʠʡ 

ʫʢʣʦʥ 

Iʬ, ʤ/ʢʤ 

ʉʢʦʨʦʩʪʴ 

ʬʠʣʴʪʨ. 

(ʪʝʦʨʝʪʠʯ.) 

VT, ʩʤ/ʛʦʜ  

ʉʢʦʨʦʩʪʴ 

ʬʠʣʴʪʨ. 

ʬʘʢʪʠʯ.  

Vʬ, ʩʤ/ʛʦʜ,  

ʂʦʵʬ. 

ʟʘʪʨʫʜ-

ʥʝʥʥʦʩ

ʪʠ Ɋ 

ʧʨʦʥʠʮ

ʘʝ-

ʤʦʩʪʠ 

k, ʜʘʨʩʠ 

ʧʦʨʠʩ-

ʪʦʩʪʠ 

m, % 

1 ʐʫʨʘʩʘʥïʗʢʢʘʩʘʨʘʡ 0,01 10 22,6 4,0 6,93 0,06 

2 ʗʢʢʘʩʘʨʘʡïɸʟʣʷʨʪʝʧʘ 0,01 10 3,3 4,0 10,4 0,38 

3 ɸʥʜʘʙʘʟʘʨï

ʖʞ.ʄʫʙʘʨʝʢ 

0,01 10 0,5 3,9 1,6 2,4 

4 ʐʫʨʩʘʡï

ʄʘʤʘʜʞʫʨʛʘʪʳ 

0,01 10 0,6 3,8 1,8 2,1 

5 ʊʘʰʢʫʜʫʢïɸʣʘʜʘʛʠʨ 0,01 10 0,11 3,7 0,3 12,3 

6 ɸʟʣʷʨʪʝʧʘïɼʘʫʪʝʧʘ 0,01 10 0,6 3,6 1,9 1,9 

7 ʖʞ.ʄʫʙʘʨʝʢï

ʐ.ɼʘʨʙʘʟʘ 

0,01 10 8,7 3,9 27,4 0,14 

8 ʉʝʚ.ʐʫʤʘʢï

ʐʠʤ.ɼʘʨʙʘʟʘ 

0,01 10 6,0 3,9 18 0,22 

9 ʉʝʚ.ɿʝʢʨʳï

ʂʘʨʘʫʣʙʘʟʘʨ 

0,01 10 0,8 3,8 2,5 1,5 

10 ʊʘʰʢʫʜʫʢïɸʰʠʢʫʜʫʢ 0,01 10 0,67 3,7 2,2 1,68 

11 ɿʘʧ. ʂʫʣʴʪʘʢïɿʝʚʘʨʜʳ 0,0001 1,5 26 3,9 5,7 0,7 

12 ɿʝʚʘʨʜʳïʋʤʠʜ 0,0001 15 99,4 3,9 2,2 1,8 

13 ɿʝʚʘʨʜʳï

ʖʞ.ʋʨʪʘʙʫʣʘʢ 

0,0001 15 103 3,9 2,27 1,7 

14 ʂʨʫʢïɸʨʘʙʭʦʥʘ 0,001 12 1,9 3,8 0,5 7,6 

15 ɼʝʥʛʠʟʢʫʣʴïʊʝʛʝʨʤʝʥ 0,001 12,5 2,0 3,8 0,5 7,6 

16 ɼʝʥʛʠʟʢʫʣʴïʉʝʚ.ʐʘʜʳ 0,001 18 3,2 3,8 0,47 8,1 

17 ʅʠʰʘʥïɼʘʷʭʘʪʳʥ 0,0001 10 8,9 3,7 0,28 13 

18 ʌʝʨʫʟʘïʍʦʥʦʙʦʜ 0,0001 4,5 140 3,9 9,8 0,4 

19 ʍʦʥʦʙʦʜïʂʘʨʘʪʝʧʘ 0,0001 4,5 4,0 3,9 0,25 15,6 

20 ɿʝʚʘʨʜʳïʇʠʨʥʘʟʘʨ 0,0001 8,0 160 3,9 6,5 0,6 

21 ʇʠʨʥʘʟʘʨïɼʘʨʙʘʟʘ 0,0001 15 10,2 3,9 0,22 17,7 

22 ʐʦʜʘïɼʘʨʙʘʟʘ 0,001 10 24,5 3,9 7,7 0,5 

23 ʐʦʜʘï ʉʝʚ.ʄʘʡʤʘʥʘʢ 0,001 10 2,5 3,9 0,79 4,9 

 

ɺ ʥʘʧʨʘʚʣʝʥʠʠ ʢ ɸʟʣʷʨʪʝʧʠʥʩʢʦʡ ʟʦʥʝ ʜʠʩʣʦʢʘʮʠʡ ʚʝʣʠʯʠʥʘ ʧʨʠʚʝʜʝʥʥʳʭ ʥʘʧʦʨʦʚ 

ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʦʪ 573 ʤ (ʧʣʦʱʘʜʴ ʗʢʢʘʩʘʨʘʡ) ʜʦ 436 ʤ (ʧʣʦʱʘʜʴ ɸʟʣʷʨʪʝʧʘ) ʧʨʠ 

ʩʥʠʞʝʥʠʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʫʢʣʦʥʘ (3,3 ʤ/ʢʤ) ʠ ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ 
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(10,4 ʩʤ/ʛʦʜ). ʉ ʫʜʘʣʝʥʠʝʤ ʦʪ ʠʩʪʦʯʥʠʢʘ ʩʦʟʜʘʥʠʷ ʥʘʧʦʨʘ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʚʝʣʠʯʠʥʘ 

ʧʨʠʚʝʜʝʥʥʳʭ ʥʘʧʦʨʦʚ ʚ ʧʨʝʜʝʣʘʭ ʄʫʙʘʨʝʢʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʦʪ ʧʣʦʱʘʜʠ ʂʘʨʘʙʘʠʨ (366 ʤ), 

ʉʝʚʝʨʥʳʡ ʐʫʤʘʢ (310 ʤ) ʜʦ ʐʠʤʦʣʠʡ ɼʘʨʙʘʟʘ (98 ʤ), ʚ ʨʘʡʦʥʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʘʨʠʤ, 

ʐʠʤʦʣʠʡ ɼʘʨʙʘʟʘ, ɼʘʨʙʘʟʘ, ʈʘʩʳʣʢʫʜʫʢ, ʉʝʚʝʨʥʳʡ ʄʘʡʤʘʥʘʢ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ 

ʦʙʩʪʘʥʦʚʢʘ ʦʩʣʦʞʥʝʥʘ ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʠʤ ʤʠʥʠʤʫʤʦʤ, ʧʨʠʫʨʦʯʝʥʥʳʤ ʢ ɹʫʭʘʨʩʢʦʤʫ 

ʛʣʫʙʠʥʥʦʤʫ ʨʘʟʣʦʤʫ. ʕʪʠ ʦʩʣʦʞʥʝʥʠʷ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʥʝʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʷʭ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ɿʥʘʯʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʫʢʣʦʥʦʚ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 

0,5 ʤ/ʢʤ (ʧʣ. ɸʥʜʘʙʘʟʘʨ, ʖʞ. ʄʫʙʘʨʝʢ) ʜʦ 6 ʤ/ʢʤ (ʐʠʤʦʣʠʡ ɼʘʨʙʘʟʘ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ 

ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 0,016 ʜʦ 0,18 ʤ/ʛʦʜ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ 

ʟʘʪʨʫʜʥʝʥʥʦʩʪʠ ʚʦʜʦʦʙʤʝʥʘ ʦʪ 0,2 ʜʦ 2,4. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʠ ʩʢʦʨʦʩʪʷʭ ʜʚʠʞʝʥʠʷ ʚʦʜ. ɿʦʥʘ ʧʦʚʳʰʝʥʥʳʭ ʥʘʧʦʨʦʚ ʧʦ ʛʠʜʨʦʠʟʦʧʴʝʟʝ 400 ʤ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʄʫʙʘʨʝʢʩʢʦʛʦ ʨʘʡʦʥʘ (ʧʣʦʱʘʜʠ ʍʦʜʞʠʭʘʡʨʘʤ, ʖʞʥʳʡ 

ʄʫʙʘʨʝʢ). 

ʉʢʨʳʪʘʷ ʨʘʟʛʨʫʟʢʘ ʶʨʩʢʠʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʷʜʝ ʨʘʡʦʥʦʚ 

ʪʨʘʥʟʠʪʘ: ʄʫʙʘʨʝʢʩʢʦʛʦ, ʂʘʛʘʥʩʢʦʛʦ, ɻʘʟʣʠʥʩʢʦʛʦ ʧʦʜʥʷʪʠʡ (ʧʣʦʱʘʜʠ ʂʘʨʘʙʘʠʨ, 

ʐʫʨʪʝʧʘ, ɼʞʘʨʢʘʢ, ʂʘʨʘʠʟ, ɻʘʟʣʠ, ʐʠʤʦʣʠʡ ɼʘʨʙʘʟʘ, ʇʠʪʥʷʢ ʠ ʜʨ.), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʢʘʢ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤʠ (ʫʤʝʥʴʰʝʥʠʝ ʥʘʧʦʨʦʚ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ, ʥʘʣʠʯʠʝ ʟʦʥ 

ʧʦʥʠʞʝʥʥʳʭ ʥʘʧʦʨʦʚ), ʪʘʢ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤʠ ʘʥʦʤʘʣʠʷʤʠ ʧʦ ʚʝʨʭʥʠʤ ʚʦʜʘʤ ʚ ʤʝʩʪʘʭ 

ʨʘʟʛʨʫʟʢʠ. 

ʈʝʟʢʠʡ ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʠʡ ʤʠʥʠʤʫʤ ʚ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ (275 ʤ, 296 ʤ) ʚʳʨʘʞʝʥ ʥʘ 

ʧʣʦʱʘʜʷʭ ɼʞʘʨʢʘʢ, ɿʘʧ. ʂʘʨʘʠʟ ʠ ʎʝʥʪʨʘʣʴʥʳʡ ʂʘʛʘʥ. ʋʯʠʪʳʚʘʷ ʝʛʦ ʦʪʨʘʞʝʥʠʝ ʚ ʚʠʜʝ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʡ ʘʥʦʤʘʣʠʠ ʚ ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʤʦʞʥʦ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʧʨʝʜʧʦʣʦʞʝʥʠʝʤ 

ʉ.ʇ. ʂʦʨʩʘʢʦʚʘ (1957) ʦ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʚʷʟʠ ʶʨʩʢʠʭ ʠ ʤʝʣʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ ʚ ɼʞʘʨʢʘʢ-

ʉʝʪʘʣʘʥʪʝʧʠʥʩʢʦʡ ʟʦʥʝ ʥʘʨʫʰʝʥʠʡ, ʪ.ʝ. ʩʢʨʳʪʫʶ ʨʘʟʛʨʫʟʢʫ ʶʨʩʢʠʭ ʚʦʜʦʥʦʩʥʳʭ 

ʛʦʨʠʟʦʥʪʦʚ [5]. ʅʘ ʩʭʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʝ ʛʠʜʨʦʠʟʦʧʴʝʟ ʶʨʩʢʦʛʦ ʚʦʜʦʥʘʧʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ɹʍʅɻʈ ʄʫʙʘʨʝʢʩʢʠʡ ʠ ʂʘʛʘʥʩʢʠʡ ʨʘʡʦʥʳ ʚʳʜʝʣʷʶʪʩʷ ʢʘʢ ʦʙʣʘʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʝʟʢʠʭ 

ʧʘʜʝʥʠʡ ʥʘʧʦʨʦʚ (ʩʤ. ʨʠʩ. 2). 

ʆʩʦʙʝʥʥʦ ʨʝʟʢʠʡ ʧʝʨʝʧʘʜ ʥʘʧʦʨʦʚ ʦʙʥʘʨʫʞʝʥ ʚ ʨʘʡʦʥʝ ʧʣʦʱʘʜʝʡ ɿʝʚʘʨʜʳ, ʖʞ. 

ʋʨʪʘʙʫʣʘʢ, ɼʞʘʨʯʠ ʠ ʐʦʜʘ, ʧʨʠʯʝʤ, ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʟʘʤʝʪʥʳ ʚʳʩʦʢʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ 

ʫʢʣʦʥʳ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 

ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ, ʦʪʨʘʞʘʶʱʠʝʩʷ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʛʠʜʨʦʠʟʦʧʴʝʟ, ʦʙʥʘʨʫʞʝʥʳ 

ʚ ʨʘʡʦʥʘʭ ɼʝʥʛʠʟʢʫʣʴʩʢʦʛʦ ʠ ʀʩʧʘʥʣʳ-ʏʘʥʜʳʨʩʢʦʛʦ ʧʦʜʥʷʪʠʡ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʥʝʟʘʤʢʥʫʪʳʭ ʧʲʝʟʦʤʠʥʠʤʫʤʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʟʦʥʘʤʠ ʜʣʷ ʩʢʦʧʣʝʥʠʷ ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʋɺ-ʟʘʣʝʞʝʡ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʍʅɻʈ ʚʳʜʝʣʷʝʪʩʷ ʦʙʰʠʨʥʘʷ 

ʟʦʥʘ ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʘʢʩʠʤʫʤʘ ï ʵʪʦ ʟʦʥʳ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʭ ʧʣʘʩʪʦʚʳʭ ʜʘʚʣʝʥʠʡ 

(ɸɺʇɼ), ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʩʦʚʧʘʜʘʶʱʠʝ ʩ ʦʙʣʘʩʪʴʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʝʨʭʥʝʶʨʩʢʠʭ 

ʛʘʣʠʪʦʚʳʭ ʧʘʯʝʢ ʚ ʩʦʣʷʥʦ-ʘʥʛʠʜʨʠʪʦʚʦʡ ʪʦʣʱʝ (ʛʘʫʨʜʘʢʩʢʘʷ ʩʚʠʪʘ). ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ 

ʥʘʧʦʨʳ ʶʨʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʨʝʚʳʰʘʶʪ 3118ï3350 ʤ (ʧʣ. ʏʠʣʴʛʫʤʙʘʟ, ʅʠʰʘʥ), ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʥʘ ʜʨʫʛʠʭ ʧʣʦʱʘʜʷʭ. 

ɺʦʟʤʦʞʥʦ, ʟʦʥʘ ɸɺʇɼ ʩʚʷʟʘʥʘ ʢʘʢ ʩ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʧʨʠʨʦʜʥʳʭ 

ʚʦʜʦʥʘʧʦʨʥʳʭ ʩʠʩʪʝʤ, ʫʥʘʩʣʝʜʦʚʘʚʰʠʭ ʧʣʘʩʪʦʚʫʶ ʵʥʝʨʛʠʶ ʦʪ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʵʪʘʧʘ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʪʘʢ ʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʧʣʘʩʪʦʚʦʡ ʵʥʝʨʛʠʠ ʧʨʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʘʭ. ɺ ʪʘʢʦʤ ʧʦʥʠʤʘʥʠʠ ʷʚʣʝʥʠʝ 

ɸɺʇɼ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ, ʩʚʷʟʘʥʥʳʭ 

ʠʤʝʥʥʦ ʩ ʠʟʦʣʷʮʠʝʡ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚʦʜʦʥʘʧʦʨʥʦʡ ʩʠʩʪʝʤʳ [5]. 

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʘʩʪʦʚʳʭ ʜʘʚʣʝʥʠʡ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ 

ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʍʅɻʈ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʟ 42 ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʤʝʨʦʚ 16 ʟʦʥ ɸɺʇɼ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʝʣʠʯʠʥʘʤʠ ʂʘ > 1,20 (ʪʘʙʣ. 2).  
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ʊʘʙʣʠʮ 2. ʂʦʵʬʬʠʮʠʝʥʪ ʘʥʦʤʘʣʴʥʦʩʪʠ ʧʣʘʩʪʦʚʳʭ ʜʘʚʣʝʥʠʡ ʚʝʨʭʥʝʶʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ɹʝʰʢʝʥʪʩʢʦʛʦ ʧʨʦʛʠʙʘ 

Table 2. Coefficient of anomalous formation pressure of the Upper Jurassic sediments of 

the Beshkent trough 
 ̄

ʧ/ʧ 

ʅʘʟʚʘʥʠʝ 

ʧʣʦʱʘʜʝʡ ʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

 ̄

ʩʢʚʘʞʠ

ʥ 

ɻʦʨʠʟʦʥʪ ɻʣʫʙʠʥʘ 

ʪʦʯʢʠ 

ʟʘʤʝʨʘ, 

ʅ, ʤ 

ʇʣʘʩʪʦʚʦʝ 

ʜʘʚʣʝʥʠʝ, 

ʄʇʘ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʘʥʦʤʘʣʴʥʦʩʪʠ, 

ʂʘ= 100ʈʧʣ /ʅ 

ʊʝʤʧʝ-

ʨʘʪʫʨʘ 

ʚʦʜʳ, 
ʦ
ʉ 

1 ʐʫʨʪʘʥ 6 ʍVʨ 3285,0 36,42 1,1 120 

2 ʐʫʨʪʘʥ 10 ʍVʧʨ 3097,0 36,61 1,18 112 

3 ʐʫʨʪʘʥ 21 ʍVʨ 3103,5 36,47 1,17 119 

4 ʉʝʚ. ʐʫʨʪʘʥ 1 ʍVʧʨ 3753,5 39,78 1,057 129 

5 ɹʫʟʘʭʫʨ 5 ʍV 3388,5 37,93 1,12 119 

6 ɼʞʘʤʙʫʣʘʢ 2 ʍVʘ 3670,0 49,97 1,36 - 

7 ʄʘʚʣʷʥʢʫʜʫʢ 1 ʍVʘ 3513,0 35,75 1,015 123 

8 ʂʫʨʫʢʩʘʡ 2 ʍV 3248,5 45,97* 1,41 110 

9 ʗʥʛʠ ʂʘʨʘʪʝʧʘ 6 ʍV 3608,5 39,38* 1,088 123 

10 ʗʥʛʠ ʂʘʨʘʪʝʧʘ 7 ʍVʘ 3582,5 48,5* 1,35 116 

11 ʄʝʟʦʥ 1 ʍV 3287,0 33,87* 1,027 - 

12 ɻʫʟʘʨ 1ʧ ʍV 2914,5 30,56 1,045 111 

13 ʅʦʚʳʡ ɻʫʟʘʨ 1 ʍVʘ 3188,0 33,56 1,048 - 

14 ʉʝʚ. ɻʫʟʘʨ 6 ʍV 3077,0 31,37* 1,016 - 

15 ʏʫʥʘʛʘʨ 9 ʍV 3535,0 34,92* 0,995 - 

16 ʀʣʠʤ 1 ʍV 3114,5 38,17 1,22 - 

17 ʂʘʨʘʢʳʨ 1 ʍV+ʍVʘ 3529,0 38,95 1,10 129 

18 ʊʫʨʪʩʘʨʠ 2 ʍVʧʨ 3583,5 35,87 0,998 124 

19 ʌʝʨʫʟʘ 1 ʍV 3370,5 48,60 1,44 112 

20 ʐʘʢʘʨʙʫʣʦʢ 5 ʍVʨ 3845,0 40,53 1,051 - 

21 ɹʝʰʢʝʥʪ 7 ʍV 3278,0 57,31 1,74 119 

22 ʏʠʣʴʛʫʤʙʘʟ 1 ʍVʧʨ 3038,0 58,31 1,92 113 

23 ʍʦʥʦʙʦʜ 2 ʍVʥʨ 3186,5 33,31 1,042 121 

24 ʉʝʚ. ʅʠʰʘʥ 11 ʍVʘ 3644,0 55,7 1,53 121 

25 ʅʠʰʘʥ 3 ʍVʘ 3619,0 57,37 1,55 121 

26 ʂʘʤʘʰʠ 7 ʍVʘ 3392,5 58,9 1,73 124 

27 ʄʠʨʤʠʨʦʥ 1 ʍVʧʨ 2968,5 30,1* 1,01 108 

28 ʄʘʥʛʠʪ 2 ʍVʘ 3636,0 47,74 1,31 122 

29 ʊʘʨʤʦʢʩʢʘʷ 1 ʍVʧʨ 3547,5 37,36 1,05 - 

30 ʀʟʛʘʥʯʘ 2 ʍV 3716,0 53,45 1,435 - 

31 ɾʠʣʠʥʩʢʘʷ 1 ʍVʧʨ 3535,0 37,25 1,051 - 

32 ɺʦʩʪ. ɸʡʟʘʚʘʪ 1 ʍVʘ 3135,0 45,37 1,45 - 

33 ɸʡʟʘʚʘʪ 1 ʍV 3211,0 53,9 1,67 - 

34 ɻʠʨʩʘʥ 1ʧ ʍVʘ 3768,5 40,3 1,07 - 

35 ʉʝʚ. ʂʘʤʘʰʠ 5 ʍV 2218,5 23,24 1,043 - 

36 ʐʝʨʢʝʥʪ 2 ʍVʘ 3654,0 47,96 1,31 - 

37 ʍʘʤʘʣ 1 ʍV 3562,5 37,55 1,051 - 

38 ʉʘʨʙʘʟʘʨ 2 ʍVʨ 2935,0 30,51* 1,036 - 

39 ʊʘʚʘʢʢʘʣ 5 ʍV 3533,0 26,15 0,73 - 

40 ʏʘʪʳʨʪʝʧʘ 1 ʍVʘ 3537,0 37,87 1,067 - 

41 ʏʫʣʴʢʫʚʘʨ 1 ʍVʘ 3551,5 53,18* 1,49 - 

42 ʂʘʧʘʣʠ 1 ʍVʘ 3203,5 48,24 1,51 - 

ʇʨʠʤʝʯʘʥʠʝ: *ï ʟʥʘʯʝʥʠʝ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʦ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ. 

 

ʅʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ ʫʯʘʩʪʢʠ ɸɺʇɼ, ʚ ʦʩʥʦʚʥʦʤ, ʪʷʛʦʪʝʶʪ ʢ ʟʦʥʝ 

ʤʝʞʜʫ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ, ʠʤʝʶʱʝʡ ʧʨʦʩʪʠʨʘʥʠʝ ʦʪ ʶʛʦ-ʟʘʧʘʜʘ ʢ ʩʝʚʝʨʦ-
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ʚʦʩʪʦʢʫ ʩʦ ʩʪʦʨʦʥʳ ʂʫʣʪʘʢʩʢʦʛʦ ʧʦʜʥʷʪʠʷ. ɺ ʵʪʦʡ ʟʦʥʝ ʨʘʩʧʦʣʦʞʝʥʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʏʠʣʴʛʫʤʙʘʟ (ʂʘ = 1,92), ʏʫʣʴʢʫʚʘʨ (ʂʘ = 1,49), ʂʘʤʘʰʠ (ʂʘ = 1,73), ʀʟʛʘʥʯʘ (ʂʘ = 1,43), 

ɹʝʰʢʝʥʪ (ʂʘ = 1,74), ʅʠʰʘʥ (ʂʘ = 1,55), ʌʝʨʫʟʘ (ʂʘ = 1,44), ʐʝʨʢʝʥʪ (ʂʘ = 1,31), ʄʘʥʛʠʪ 

(ʂʘ = 1,31) ʠ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʧʨʦʛʠʙʘ ï ɼʞʘʤʙʫʣʘʢ (ʂʘ = 1,36). 

ɺʳʰʝʫʧʦʤʷʥʫʪʳʝ ʫʯʘʩʪʢʠ ɸɺʇɼ ʧʨʠʫʨʦʯʝʥʳ ʢ ʟʦʥʘʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʠ 

ʤʦʱʥʳʤ ʩʦʣʝʚʳʤ ʧʦʢʨʳʰʢʘʤ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʭʝʤʳ ʨʘʟʤʝʱʝʥʠʷ ʨʘʟʣʦʤʦʚ, ʩʝʢʫʱʠʭ ʪʦʣʱʫ ʧʦʨʦʜ, ʠ ʩʚʷʟʠ ʩ ʥʠʤʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʢʦʧʣʝʥʠʡ ʋɺ, ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʚ ʤʝʟʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ, ʪʘʢ ʞʝ 

ʢʘʢ ʠ ʥʝʬʪʝʛʘʟʦʧʨʦʷʚʣʝʥʠʷ ʚ ʧʘʣʝʦʟʦʡʩʢʠʭ ʨʘʟʨʝʟʘʭ ʚ ʧʨʝʜʝʣʘʭ ɹʍʅɻʈ, ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ 

ʩʭʦʜʥʳʝ ʤʦʤʝʥʪʳ, ʛʜʝ ʙʦʣʴʰʠʥʩʪʚʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʚʷʟʘʥʦ ʩ ʛʣʫʙʠʥʥʳʤʠ ʨʘʟʣʦʤʘʤʠ ʠʣʠ 

ʚʳʷʚʣʝʥʦ ʚ ʨʘʟʣʦʤʘʭ, ʦʧʝʨʷʶʱʠʭ ʵʪʠ ʢʨʫʧʥʳʝ ʨʘʟʣʦʤʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʟʦʥʳ ʠ ʫʯʘʩʪʢʠ ʥʘʭʦʜʷʪʩʷ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ɹʫʭʘʨʩʢʦʛʦ ʠ 

ɸʤʫʜʘʨʴʠʥʩʢʦʛʦ ʨʘʟʣʦʤʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʩʙʣʠʞʝʥʥʳʭ ʠ 

ʨʘʟʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʩʙʨʦʩʦʚʦ-ʩʜʚʠʛʦʚʦʛʦ ʪʠʧʘ. ʆʥʠ ʟʘʣʦʞʝʥʳ ʚ 

ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʦʝ ʚʨʝʤʷ ʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʶʨʩʢʦʛʦ ʠ ʥʝʦʛʝʥʦʚʦʛʦ 

ʧʝʨʠʦʜʦʚ. ʂʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʝʢʪʦʥʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʵʪʠʭ ʨʘʟʣʦʤʦʚ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʪ.ʝ. ʵʪʠ 

ʩʪʨʫʢʪʫʨʳ çʞʠʚʫʪè ʠ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ [2]. 

ɸʥʘʣʠʟ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʶʨʩʢʦʛʦ ʚʦʜʦʥʘʧʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɹʍʅɻʈ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʝʞʠʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʚʷʟʘʥ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚʤʝʱʘʶʱʠʭ ʦʪʣʦʞʝʥʠʡ. 

ʇʦʩʣʝʜʥʠʝ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʥʘʧʦʨʘ ʠ ʝʛʦ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦ ʧʣʦʱʘʜʠ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɹʝʰʢʝʥʪʩʢʦʛʦ ʧʨʦʛʠʙʘ, ʚʜʦʣʴ ɹʫʭʘʨʩʢʦʛʦ (ʋʯʙʘʰ-

ʂʘʨʰʠʥʩʢʦʛʦ) ʨʘʟʣʦʤʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʟʦʥʘ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʥʘʧʦʨʦʤ (229,0ï508,0 ʤ), ʢʦʪʦʨʘʷ ʩʫʙʰʠʨʦʪʥʦ ʧʨʦʩʪʠʨʘʝʪʩʷ ʯʝʨʝʟ 

ʧʣʦʱʘʜʠ ʉʘʨʙʘʟʘʨ, ʄʠʨʤʠʨʦʥ, ʉʝʚ. ʂʘʤʘʰʠ, ʄʫʨʦʜʦʪʘ. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʵʪʦʡ ʟʦʥʳ 

ʩʚʷʟʘʥʦ, ʧʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʩ ʥʘʧʨʷʞʝʥʥʳʤ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ʚ ʧʨʝʜʝʣʘʭ 

ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠʫʨʦʯʝʥʳ ʨʘʟʣʠʯʥʳʝ ʜʠʟʲʶʥʢʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩ 

ʰʠʨʦʢʦ ʨʘʟʚʠʪʳʤʠ ʨʘʟʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʪʨʝʱʠʥʘʤʠ. ɺ ʟʦʥʝ ʵʪʠʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʯʘʩʪʠʯʥʦʝ ʜʨʝʥʠʨʦʚʘʥʠʝ ʧʦʜʟʝʤʥʦʛʦ ʧʦʪʦʢʘ, 

ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪ ʢ ʯʘʩʪʠʯʥʦʤʫ ʧʦʛʘʰʝʥʠʶ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʥʘʧʦʨʘ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʡ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʫʯʠʪʳʚʘʷ ʙʦʣʴʰʫʶ ʘʤʧʣʠʪʫʜʫ ʋʯʙʘʰ-ʂʘʨʰʠʥʩʢʦʛʦ 

ʨʘʟʣʦʤʘ, ʵʪʘ ʟʦʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʪʜʝʣʴʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʪʝʣʦ ʩʦ ʩʚʦʠʤʠ 

ʦʙʦʩʦʙʣʝʥʥʳʤʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ɺ ʵʪʦʡ ʟʦʥʝ ʩʫʱʝʩʪʚʫʶʪ ʧʨʝʜʧʦʩʳʣʢʠ 

ʥʘʭʦʞʜʝʥʠʷ ʣʦʚʫʰʝʢ ʋɺ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ï ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ, ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ (ʨʠʩ. 3). 

ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʝʰʢʝʥʪʩʢʦʛʦ ʧʨʦʛʠʙʘ, ʚ ʨʘʡʦʥʝ ʧʣʦʱʘʜʝʡ ʏʠʣʴʛʫʤʙʘʟ, 

ʐʠʤʦʣʠʡ ɸʢʥʘʟʘʨ, ʏʫʣʴʢʫʚʘʨ, ʂʘʤʘʰʠ, ɹʝʰʢʝʥʪ, ʌʝʨʫʟʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ 

ʙʝʟʳʤʷʥʥʦʛʦ ʩʝʢʫʱʝʛʦ ʨʘʟʣʦʤʘ, ʥʘʦʙʦʨʦʪ, ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʚʝʣʠʯʠʥ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʥʘʧʦʨʘ (1552,1ï2869,3 ʤ), ʯʪʦ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʫʯʘʩʪʢʦʚ, ʛʜʝ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʦʜʦʧʦʜʚʦʜʷʱʠʝ ʨʘʟʣʦʤʳ. 

ʊʘʢʘʷ ʞʝ ʪʝʥʜʝʥʮʠʷ ʦʪʤʝʯʝʥʘ ʠ ʚ ʧʨʝʜʝʣʘʭ ʧʣʦʱʘʜʝʡ ʅʠʰʘʥ, ʉʝʚ. ʅʠʰʘʥ, ʐʝʨʢʝʥʪ, 

ʄʘʥʛʠʪ, ɼʞʘʤʙʫʣʘʢ ʩ ʚʝʣʠʯʠʥʘʤʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʥʘʧʦʨʦʚ ʦʪ 1206,7 ʜʦ 1940,9 ʤ. ʉʣʝʜʫʝʪ 

ʧʦʣʘʛʘʪʴ, ʯʪʦ ʵʪʠ ʣʦʢʘʣʴʥʳʝ ʨʘʟʣʦʤʳ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʵʥʝʨʛʠʡ ʧʦʜʟʝʤʥʳʭ ʪʝʯʝʥʠʡ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʥʘʧʦʨʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʢʠʤ 

ʠʟʤʝʥʝʥʠʝʤ ʚʝʣʠʯʠʥ ʛʨʘʜʠʝʥʪʦʚ ʧʦʪʦʢʘ [9]. 

ɺ ʟʦʥʝ ʨʘʟʚʠʪʠʷ ʃʷʥʛʘʨʦ-ʂʘʨʘʠʣʴʩʢʦʛʦ ʨʘʟʣʦʤʘ ʠ ʫʟʣʦʚ ʠʭ ʧʝʨʝʩʝʯʝʥʠʡ 

ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʠʝ ʥʘʧʦʨʳ ʚ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʧʦʥʠʞʘʶʪʩʷ ʩ 1096 ʤ (ʧʣʦʱʘʜʠ ʂʘʨʘʠʣʴ) 

ʜʦ 800ï900 ʤ (ʤʝʩʪʦʨʦʞʜʝʥʠʝ ɹʫʟʘʭʫʨ). ʊʘʢʘʷ ʞʝ ʩʠʪʫʘʮʠʷ ʦʪʤʝʯʝʥʘ ʠ ʚ ʨʘʡʦʥʝ ʧʣʦʱʘʜʝʡ 

ʅʠʰʘʥ ʠ ɻʠʨʩʘʥ, ʛʜʝ ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʠʝ ʥʘʧʦʨʳ ʩʥʠʞʘʶʪʩʷ ʩ 3350 ʤ (ʧʣ. ʅʠʰʘʥ) ʜʦ 700ï

1000 ʤ ʚʜʦʣʴ ʃʷʥʛʘʨʦ-ʂʘʨʘʠʣʴʩʢʦʛʦ ʨʘʟʣʦʤʘ. ɽʩʣʠ ʜʦʧʫʩʪʠʪʴ, ʯʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʘʜʝʥʠʷ 
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ʥʘʧʦʨʦʚ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʤʠʛʨʘʮʠʠ ʋɺ, ʪʦ ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʜʘʥʥʦʡ ʬʣʝʢʩʫʨʥʦ-ʨʘʟʨʳʚʥʦʡ ʟʦʥʝ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʤʠʛʨʘʮʠʷ ʋɺ 

ʩʤʝʥʠʣʘʩʴ ʚʝʨʪʠʢʘʣʴʥʦʡ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʝʨʝʪʦʢʫ ʬʣʶʠʜʦʚ ʠʟ ʦʪʣʦʞʝʥʠʡ 

ʦʜʥʦʛʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʜʨʫʛʦʡ [3]. ʇʨʠʤʝʨʦʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʙ ʚʦʜʳ, ʦʪʦʙʨʘʥʥʳʝ ʠʟ ʘʣʴʙ-ʩʝʥʦʤʘʥʩʢʦʛʦ (XII) ʠ ʥʝʦʢʦʤ-

ʘʧʪʩʢʦʛʦ (XIV) ʛʦʨʠʟʦʥʪʦʚ ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɹʫʟʘʭʫʨ, ʛʜʝ ʦʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʘʙʳʤʠ ʨʘʩʩʦʣʘʤʠ (98,8ï114,6 ʛ/ʣ) ʭʣʦʨ-ʢʘʣʴʮʠʝʚʦʛʦ ʪʠʧʘ (ʧʦ 

ɺ.ɸ.ʉʫʣʠʥʫ), ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʦʜʦʨʘʩʪʚʦʨʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 

(ɺʈʆɺ), ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʇʨʠʚʝʜʝʥʥʳʝ ʬʘʢʪʳ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʦʥʘ ʨʘʟʚʠʪʠʷ ʨʘʟʣʦʤʘ ʷʚʣʷʝʪʩʷ ʦʙʣʘʩʪʴʶ ʨʘʟʛʨʫʟʢʠ ʥʘʧʦʨʦʚ ʠ 

ʦʧʨʝʜʝʣʷʝʪ ʧʫʪʠ ʤʠʛʨʘʮʠʠ ʬʣʶʠʜʦʚ ʠʟ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʤʝʣʦʚʳʝ. 

 

ʈʠʩ. 3. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʢʘʨʪʘ ʶʨʩʢʦʛʦ ʚʦʜʦʥʘʧʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ɹʝʰʢʝʥʪʩʢʦʛʦ ʧʨʦʛʠʙʘ 

Rice. 3. Schematic hydrodynamic map of the Jurassic water-head complex of the 

Beshkent trough 

 
 

ɺ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʚ ʶʨʩʢʦʤ ʚʦʜʦʥʘʧʦʨʥʦʤ ʢʦʤʧʣʝʢʩʝ ʚʳʜʝʣʷʶʪʩʷ ʧʷʪʴ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʟʦʥ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʩʦ ʩʣʝʜʫʶʱʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʤʝʪʘʤʦʨʬʠʟʘʮʠʠ (rNa/rCI): 1) ʤʝʥʝʝ 50 ʛ/ʣ ʠ 

1,0ī6,5; 2) 50ī100 ʛ/ʣ ʠ 0,64ī0,85; 3) 100ī150 ʛ/ʣ ʠ 0,53ī0,83; 4) 150ī200 ʛ/ʣ ʠ 0,57ī0,85; 5) 

200ī250 ʛ/ʣ ʠ 0,50ī0,91. ʆʜʥʘʢʦ ʵʪʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʝ ʧʦʣʝ ʦʪʥʶʜʴ ʥʝ ʦʜʥʦʨʦʜʥʦʝ. ʅʘ 
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ʬʦʥʝ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʠ ʧʦʚʳʰʝʥʠʷ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʤʝʪʘʤʦʨʬʠʟʘʮʠʠ ʶʨʩʢʠʭ ʧʣʘʩʪʦʚʳʭ 

ʚʦʜ ʚ ʧʨʝʜʝʣʘʭ ʂʫʣʴʙʝʰʢʘʢʩʢʦʛʦ, ʂʘʥʜʳʤʩʢʦʛʦ ʧʦʜʥʷʪʠʡ ʠ ɹʝʰʢʝʥʪʩʢʦʛʦ ʧʨʦʛʠʙʘ 

ʠʤʝʶʪʩʷ ʨʘʡʦʥʳ ʨʘʟʚʠʪʠʷ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ ï ʦʪ 270ī330 ʜʦ 407 ʛ/ʣ (ʩʢʚ. 1, 
ʧʣ. ʕʰʦʥʢʫʜʫʢ). ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʚ ʵʪʦʡ ʟʦʥʝ ʘʥʦʤʘʣʠʡ ʦʙʫʩʣʦʚʣʝʥʦ ʚʣʠʷʥʠʝʤ 

ʧʦʛʨʝʙʝʥʥʦʡ ʤʝʞʩʦʣʝʚʦʡ ʨʘʧʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʚʝʨʭʢʨʝʧʢʠʭ ʨʘʩʩʦʣʦʚ. 

ɺ ʵʪʠʭ ʢʨʝʧʢʠʭ ʨʘʩʩʦʣʘʭ ʫʩʪʘʥʦʚʣʝʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʡʦʜʘ ï 46,6ī57,7 ʤʛ/ʣ, 

ʙʨʦʤʘ ï 638,7ī835,0 ʤʛ/ʣ, ʘʤʤʦʥʠʷ ï 200ī300 ʤʛ/ʣ ʠ ʦʪʤʝʯʝʥʦ ʦʯʝʥʴ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʫʣʴʬʘʪʥʦʩʪʠ 0,005-0,0001. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʚʦʜʦʨʘʩʪʚʦʨʝʥʥʳʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ (ɺʈʆɺ) ʧʦʜʪʚʝʨʞʜʝʥʘ ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ 

ʙʠʪʫʤʠʥʦʟʥʦʛʦ ʫʛʣʝʨʦʜʘ ʠ ʣʝʪʫʯʠʭ ʬʝʥʦʣʦʚ ʚ ʚʦʜʘʭ ʦʪ ʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʠ ʧʣʘʩʪʦʚʳʭ ʚʦʜ, 

ʪʘʢʞʝ ʫʪʦʯʥʝʥʦ ʥʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʦʝ ʟʥʘʯʝʥʠʝ ʙʝʥʟʦʣʘ, ʥʘʬʪʝʥʦʚʦʡ ʢʠʩʣʦʪʳ, 

ʧʝʨʤʘʥʛʘʥʘʪʥʦʡ ʠ ʡʦʜʘʪʥʦʡ ʦʢʠʩʣʷʝʤʦʩʪʠ ʠ ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɺʈʆɺ [4]. 

ɺ ʮʝʣʦʤ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʤʝʟʦʟʦʡʩʢʦʡ ʚʦʜʦʥʘʧʦʨʥʦʡ ʩʠʩʪʝʤʳ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʦʩʠʪ ʷʚʥʳʝ ʯʝʨʪʳ ʫʥʘʩʣʝʜʦʚʘʥʥʦʩʪʠ ʦʪ ʵʣʠʟʠʦʥʥʳʭ ʵʪʘʧʦʚ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠ ʟʘʤʝʪʥʦʤ ʧʨʦʷʚʣʝʥʠʠ ʧʨʦʮʝʩʩʦʚ ʩʤʝʥʳ 

ʩʝʜʠʤʝʥʪʦʛʝʥʥʳʭ ʚʦʜ ʠʥʬʠʣʴʪʨʦʛʝʥʥʳʤʠ ʚ ʤʝʣʦʚʳʭ ʚʦʜʦʥʘʧʦʨʥʳʭ ʢʦʤʧʣʝʢʩʘʭ 

ɹʫʭʘʨʩʢʦʡ ɻɻʆ. ʆʩʥʦʚʥʘʷ ʦʙʣʘʩʪʴ ʩʦʟʜʘʥʠʷ ʥʘʧʦʨʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʖʛʦ-ɿʘʧʘʜʥʳʭ ʦʪʨʦʛʘʭ 

ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ. ʈʘʟʛʨʫʟʢʘ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʧʫʪʠ ʪʨʘʥʟʠʪʘ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʟʦʥʘʭ ʧʴʝʟʦʤʠʥʠʤʫʤʦʚ ʧʝʨʝʪʦʯʥʦʛʦ ʪʠʧʘ ʠ ʚ ʚʠʜʝ ʨʘʩʧʳʣʝʥʥʦʡ 

ʨʘʟʛʨʫʟʢʠ ʯʝʨʝʟ ʚʦʜʦʫʧʦʨʳ. ʉʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ 

ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʚʝʨʭʥʠʭ ʯʘʩʪʝʡ ʚʦʜʦʥʘʧʦʨʥʦʡ ʩʠʩʪʝʤʳ ʢ ʥʠʞʥʠʤ ʠ ʦʪ 

ɹʫʭʘʨʩʢʦʡ ɻɻʆ ʢ ʏʘʨʜʞʦʫʩʢʦʡ, ʘ ʪʘʢʞʝ ʩ ʫʜʘʣʝʥʠʝʤ ʦʪ ʛʦʨʥʳʭ ʦʙʣʘʩʪʝʡ ʩʦʟʜʘʥʠʷ ʥʘʧʦʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʛʠʜʨʦʭʠʤʠʠ ʠ ʛʠʜʨʦʜʠʥʘʤʠʢʝ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʦʜʦʥʘʧʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚʤʝʩʪʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʭ, 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʙʠʪʫʤʠʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ 

ʦʙʱʠʝ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʯʝʨʪʳ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʋɺ-ʟʘʣʝʞʝʡ ʚ 

ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ɹʍʅɻʈ. ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʪʘʢʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʬʣʶʠʜʦʜʠʥʘʤʠʢʠ ʦʙʦʩʥʦʚʘʥʘ ʜʘʣʴʥʝʡʰʝʡ ʜʝʪʘʣʠʟʘʮʠʝʡ ʬʣʶʠʜʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʫʨʦʚʥʝ ʣʦʢʘʣʴʥʳʭ ʧʣʦʱʘʜʝʡ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ 

ʧʨʦʮʝʩʩʳ ʩ ʫʯʝʪʦʤ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ɹʣʘʛʦʧʨʠʷʪʥʦʩʪʴ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʛʦ ʵʪʘʧʘ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʶʨʩʢʦʛʦ 

ʚʦʜʦʥʘʧʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʦʠʪ ʚ ʟʘʤʝʜʣʝʥʥʦʡ ʤʠʛʨʘʮʠʠ 

ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦ-ʦʙʨʘʟʫʶʱʠʭ ʚʝʱʝʩʪʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ 

ʟʘʣʝʞʝʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʠ ʧʨʝʧʷʪʩʪʚʫʝʪ ʠʭ ʨʘʟʨʫʰʝʥʠʶ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʧʦʩʳʣʦʢ ʷʚʣʷʝʪʩʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʋɺ-ʟʘʣʝʞʝʡ ʢ ʦʯʘʛʘʤ ʜʨʝʚʥʝʡ 

ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʨʘʟʛʨʫʟʢʠ, ʬʠʢʩʠʨʫʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʟʦʥ ʧʴʝʟʦʤʠʥʠʤʫʤʦʚ. ɺ ʵʪʠʭ ʟʦʥʘʭ, ʚ 

ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʫʚʝʣʠʯʝʥʠʝ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʜʨ.), ʧʨʦʠʩʭʦʜʠʪ ʬʘʟʦʚʦʝ 

ʦʙʦʩʦʙʣʝʥʠʝ ʋɺ ʠʟ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʚʦʜ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʩʧʣʳʚʘʥʠʝʤ ʠ ʥʘʢʦʧʣʝʥʠʝʤ 

ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʣʦʚʫʰʢʘʭ. ʅʠʟʢʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʫʢʣʦʥʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʛʦ ʵʪʘʧʘ, ʧʨʝʧʷʪʩʪʚʫʶʪ ʫʭʦʜʫ ʧʫʟʳʨʴʢʦʚ ʛʘʟʘ ʠ ʢʘʧʝʣʴ ʥʝʬʪʠ ʠʟ 

ʣʦʚʫʰʝʢ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʝʛʦ ʫʯʘʩʪʢʘʭ, ʠʤʝʶʪ ʧʨʷʤʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʦʮʝʥʢʝ ʨʦʣʠ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʨʘʟʤʝʱʝʥʠʠ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ 

ʟʘʣʝʞʝʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠ ʦʙʦʙʱʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʜʣʷ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ɹʍʅɻʈ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ:  

- ʚʳʷʚʣʝʥʳ ʫʯʘʩʪʢʠ, ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʢʢʫʤʫʣʷʮʠʠ ʋɺ ʚ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʣʦʚʫʰʢʘʭ, ʢʦʪʦʨʳʝ ʚ ʩʪʨʫʢʪʫʨʥʦʤ ʧʣʘʥʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʤʝʩʪʘʭ, ʛʜʝ 

ʠʟʦʣʠʥʠʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʥʘʧʦʨʘ ʦʙʨʘʟʫʶʪ çʟʘʤʢʥʫʪʦʝ ʧʦʥʠʞʝʥʠʝè ï ʚ ʧʨʝʜʝʣʘʭ 
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ʂʘʛʘʥʩʢʦʛʦ, ʂʘʥʜʳʤʩʢʦʛʦ ʧʦʜʥʷʪʠʡ ʠ ɹʝʰʢʝʥʪʩʢʦʛʦ ʧʨʦʛʠʙʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʠʤ 

ʪʝʨʨʠʪʦʨʠʡ;  

- ʦʙʥʘʨʫʞʝʥʳ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʠ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʵʢʨʘʥʘʤʠ ʚ ʨʘʡʦʥʘʭ ɼʝʥʛʠʟʢʫʣʴʩʢʦʛʦ, ʀʩʧʘʥʣʳ-ʏʘʥʜʳʨʩʢʦʛʦ ʠ 

ʂʫʣʪʘʢʩʢʦʛʦ ʧʦʜʥʷʪʠʡ, ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʴʝʟʦʤʠʥʠʤʫʤʦʚ ʥʝʟʘʤʢʥʫʪʦʡ ʬʦʨʤʳ, 

ʷʚʣʷʶʱʠʭʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʟʦʥʘʤʠ ʜʣʷ ʩʢʦʧʣʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʋɺ-ʟʘʣʝʞʝʡ; 

- ʟʘʢʘʨʪʠʨʦʚʘʥʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʟʦʥʘ ʩ ʥʠʟʢʠʤ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʥʘʧʦʨʦʤ, 

ʚʳʷʚʣʝʥʥʘʷ ʚʜʦʣʴ ɹʫʭʘʨʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ ʥʠʟʢʦʡ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʝʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚ ʜʘʥʥʦʡ ʟʦʥʝ ʣʦʚʫʰʝʢ ʋɺ-

ʩʳʨʴʷ; 

- ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʟʦʥ ʧʴʝʟʦʤʠʥʠʤʫʤʦʚ ʠ ʧʴʝʟʦʤʘʢʩʠʤʫʤʦʚ; 

- ʦʪʤʝʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʪʦʢʘ ʬʣʶʠʜʦʚ ʠʟ ʦʪʣʦʞʝʥʠʡ ʶʨʳ ʚ ʤʝʣʦʚʳʝ ʚ ʨʘʡʦʥʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɹʫʟʘʭʫʨ ʠ ʉʝʚ. ɻʫʟʘʨ; 

- ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʨʘʟʫʶʪ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʫʶ ʟʦʥʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ, ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ, 

ʩʝʜʠʤʝʥʪʦʛʝʥʥʳʭ ʚʦʜ ʩ ʥʘʣʠʯʠʝʤ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʘʟʘ, ɺʈʆɺ, 

ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʟʘʢʨʳʪʦʩʪʴʶ ʥʝʜʨ ʠ ʟʘʩʪʦʡʥʳʤ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʤ 

ʫʩʣʦʚʠʷʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʋɺ-ʟʘʣʝʞʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʥʠʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ɹʫʭʘʨʦ-ʍʠʚʠʥʩʢʦʤ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʤ ʨʝʛʠʦʥʝ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ 

ʨʘʢʫʨʩʝ ʟʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʠʩʢʦʚʦʛʦ ʢʨʠʪʝʨʠʷ ʧʨʠ ʚʳʙʦʨʝ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ ʠ ʦʙʦʩʥʦʚʘʥʠʠ 

ʧʨʦʛʥʦʟʘ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ ʠ ʫʯʘʩʪʢʦʚ. 
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áßÝßÝÔëÞÇÚÔ ÏÔÐÜÚÏÑÚ×ÚÏÔÔ ÞÌäÖÔ× ÖÌÜÐÌÙÔ ÆÌÜÌ¾ÙÇÚÔ 
ØÚÑæÇÚ ÐÌÜ ÖÚØÛ×ÑÖÝÔ ÚÍÔ êÜÌÔ ÜÌÕÚÙÔ ÙÑàÞß ÏÌÓÔ ÍßáÚÜÚ-

áÔÎÌ 
Ðìü øìץú÷ì øìýĆì÷ì״úô úøóôĄô øúñĆ״úô úíìùíúü îì ùìץĄô Ąìüúôþô 

ïôðüúðôùìøôö ðìü þìĄìööÿ÷ îì ùôïú״ðúüôô öúù״úô ùñĀþÿ ïìó ðìü ״ÿðÿðô øôùþìץìô 
ùìĀþÿ ïìóô Íÿāúüú-áôîì øìîüôðô íìüüìý ėìüúü ðúðì Ąÿðììýþ. Úí״úô óñüôóìøôù 
ðìü øÿ״úֹוôüìþô øúñĆ״ú ùìץĄô øÿ״ôø ðúüìùð, ðìü Ąìüúôþô øÿìõċù úù״ú øñþìîúùìùð 
íì ֹוìøĆĄìî Č ùúíÿðĄìîôô úù״ú øÿýúôðìþ öÿùìùð. ÏÿĀþì øñĄìîìð, öô íì ôù 
øÿùúýôíìþ úøĘāþìùô āìüìöþñüô ĕìüìöìþô øúñĆĕú, öô ðìü ùìþôĔìô ûüúþýñýýĕúô 
ïñú÷úïĒ îì þñöþúùôöĒ íì ìøì÷ úøìðììùð, ĕìùïúøô íìĕú ðúðìù íì ûñüýûñöþôîìĕúô 
ôėþôðúüô ùñĀþÿ ïìóô þñüüôþúüôċĕú āñ÷ñ øìĆ÷ÿøúþùúö ìýþ. 

Öì÷ôðîúòì״ú: ïôðüúðôùìøôöì, öìüíúïôðüôð״ú, úíìùíúü, øúñĆ, úí״úô ץìíìþ, 
öúøû÷ñöýô úíöìĄ, ýìü÷ìî״ìô ïôðüìî÷ôö, öĘăôĄ, îô÷úċþô Íÿāúüú-áôîì. 

 

ɻʀɼʈʆɻɽʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʌʆʈʄʀʈʆɺɸʅʀʗ 

ʌʃʖʀɼʆʇʆʊʆʂʆɺ ɺ ʖʈʉʂʆʄ ɺʆɼʆʅɸʇʆʈʅʆʄ ʂʆʄʇʃɽʂʉɽ ɹʋʍɸʈʆ-

ʍʀɺʀʅʉʂʆɻʆ ʅɽʌʊɽɻɸɿʆʅʆʉʅʆɻʆ ʈɽɻʀʆʅɸ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʟʘʜʘʯʠ ʠʟʫʯʝʥʠʷ ʧʣʘʩʪʦʚʳʭ ʬʣʶʠʜʦʚ ʠ ʨʦʣʴ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʩʦʭʨʘʥʝʥʠʠ ʟʘʣʝʞʝʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ 

ʧʨʝʜʝʣʘʭ ɹʫʭʘʨʦ-ʍʠʚʠʥʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʨʝʛʠʦʥʘ. ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʧʨʠ ʤʠʛʨʘʮʠʠ ʬʣʶʠʜʦʚ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʥʠ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʭ 

ʥʘʢʦʧʣʝʥʠʶ ʠʣʠ ʨʘʟʨʫʰʝʥʠʶ. ɸʨʛʫʤʝʥʪʠʨʫʝʪʩʷ, ʯʪʦ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʝʩʴʤʘ ʠʥʬʦʨʤʘʪʠʚʥʦ 

ʠʟʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʜʚʠʞʝʥʠʷ ʬʣʶʠʜʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ, ʧʨʠ ʦʮʝʥʢʝ ʧʝʨʩʧʝʢʪʠʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʜʠʥʘʤʠʢʘ, ʫʛʣʝʚʦʜʦʨʦʜʳ, ʟʘʣʝʞʴ, ʬʣʶʠʜ, ʧʣʘʩʪʦʚʘʷ ʚʦʜʘ, 

ʚʦʜʦʥʘʧʦʨʥʳʡ ʢʦʤʧʣʝʢʩ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʥʘʧʦʨ, ʤʠʛʨʘʮʠʷ, ɹʫʭʘʨʦ-ʍʠʚʠʥʩʢʠʡ ʨʝʛʠʦʥ. 

 

HYDROGEOLOGICAL COND ITIONS FOR THE FORMATION OF FLUID FLOWS IN 

THE MESOZOIC WATER -PRESSURE SYSTEM OF THE BUKHARA-KHIVA OIL 

AND GAS REGION 
The article discusses the study of reservoir fluids and the role of the hydrodynamic 

environment in the formation and preservation of oil and gas deposits within the Bukhara-Khiva 

oil and gas region. Groundwater plays an important role in fluid migration and under certain 

conditions they can contribute to their accumulation or destruction. It is argued that in this 

regard, it is very informative to study the nature of the movement of fluids caused by geological 

and tectonic processes when assessing the prospects of oil and gas potential in the territories. 

Keywords: hydrodynamics, hydrocarbons, reservoir, fluid, formation water, water 

complex, hydraulic pressure, migration, Bukhara-Khiva region. 
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ʂɸʈɹʆʅɸʊʅʓɽ ʆʊʃʆɾɽʅʀʗ ʖʈʉʂʆɻʆ ɺʆɿʈɸʉʊɸ ʅɸ ʇʈʀɹʆʈʊʆɺʓʍ 

ɿʆʅɸʍ ʉʋʈʍɸʅɼɸʈʔʀʅʉʂʆʁ ʄɽɻɸʉʀʅʂʃʀʅɸʃʀ ï ʅɸʀɹʆʃɽɽ 

ʇɽʈʉʇɽʂʊʀɺʅʓɽ ʆɹʒɽʂʊʓ ʇʆʀʉʂʆɺʆ-ʈɸɿɺɽɼʆʏʅʓʍ ʈɸɹʆʊ ʅɸ 

ʋɻʃɽɺʆɼʆʈʆɼʅʆɽ ʉʓʈʔɪ ʈɽʉʇʋɹʃʀʂʀ ʋɿɹɽʂʀʉʊɸʅ 

 

ʋʤʘʨʦʚ ʐ.ɸ., ʅʝʩʪʝʨʦʚʘ ʃ.ʀ., ʍʘʙʠʙʫʣʣʘʝʚ ʉ.ʉ., ɸʚʘʟʦʚʘ ɻ.ɼ., ʊʘʣʙʦʥʦʚ ʈ.ʄ.  

ɸʢʮʠʦʥʝʨʥʦʝ ʆʙʱʝʩʪʚʦ çʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʠ ʨʘʟʚʝʜʢʠ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ (ʀɻʀʈʅʀɻʄ)è ɻʦʩʢʦʤʛʝʦʣʦʛʠʠ ʈʋʟ, ʛ.ʊʘʰʢʝʥʪ,  

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʠʩʢʦʚʳʝ ʨʘʙʦʪʳ ʧʦ ʦʙʥʘʨʫʞʝʥʠʶ ʠʥʪʝʨʚʘʣʦʚ ʧʨʠʪʦʢʘ, 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʧʣʘʩʪʦʚ, ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ (ʋɺ-ʩʳʨʴʷ) ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʨʝʛʠʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 

ʥʘʩʯʠʪʳʚʘʶʪ ʜʦʚʦʣʴʥʦ ʜʣʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ.  

ɿʘ ʧʨʦʰʝʜʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʫʢʘʟʘʥʥʦʤ ʨʝʛʠʦʥʝ ʚʳʷʚʣʝʥʦ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ 

ʥʝʙʦʣʴʰʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʦʩʥʦʚʥʦʤ ʚ ʥʘʜʩʦʣʝʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʧʘʣʝʦʛʝʥʘ 

ʠ ʯʘʩʪʠʯʥʦ ʚʝʨʭʥʝʛʦ ʤʝʣʘ.  

ʆʪʢʨʳʪʠʝ ʢʨʫʧʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘ ʧʣʦʱʘʜʠ ɻʘʜʞʘʢ ʩʪʘʣʦ ʙʦʣʴʰʠʤ ʩʦʙʳʪʠʝʤ, 

ʢʦʪʦʨʦʝ ʜʦʢʘʟʘʣʦ ʧʨʦʤʳʰʣʝʥʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʜʩʦʣʝʚʳʭ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. 

ʅʘ ʧʦʠʩʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʩʢʦʧʣʝʥʠʡ ʚ ʧʦʜʩʦʣʝʚʳʭ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʚ 

ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʙʳʣʠ ʟʘʪʨʘʯʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ. ʇʨʦʚʦʜʠʣʦʩʴ ʛʣʫʙʦʢʦʝ ʙʫʨʝʥʠʝ 

ʥʘ ʧʣʦʱʘʜʷʭ ɸʢʪʘʰ, ʃʷʡʣʷʢʘʥ, ʄʘʡʜʘʥ, ɹʝʰʢʳʟ, ɸʢʪʘʫ, ɼʘʩʤʘʥʘʛʘ, ʇʘʭʪʘʘʙʘʜ ʠ ʥʘ ʨʷʜʝ 

ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ. ʆʜʥʘʢʦ, ʜʘʞʝ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʩʢʚʘʞʠʥʘʤʠ ʛʣʫʙʠʥ, ʧʨʝʚʳʰʘʶʱʠʭ 4 000 

ʤ, ʦʥʠ ʦʢʘʟʳʚʘʣʠʩʴ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʤʝʟʦʟʦʷ ʠ ʢʘʡʥʦʟʦʷ, ʯʘʱʝ ʚ ʦʧʫʱʝʥʥʳʭ, 

ʘʚʪʦʭʪʦʥʥʳʭ ʯʘʩʪʷʭ ʥʘʜʚʠʛʦʚʳʭ ʟʦʥ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪʩʫʪʩʪʚʠʷ ʚʩʢʨʳʪʠʷ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʯʘʱʝ ʚʩʝʛʦ ʦʙʲʷʩʥʷʣʠ ʪʝʤ, ʯʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʛʣʫʙʠʥ ʩʢʚʘʞʠʥ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʩʚʦʜʳ ʩʪʨʫʢʪʫʨ, ʟʘʢʘʨʪʠʨʦʚʘʥʥʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ 

ʥʘ ʛʣʫʙʠʥʝ, ʚ ʦʙʱʝʤ ʩʦʚʧʘʜʘʶʪ. ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ ʥʘ ʚʩʝʭ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʣʦʚʫʰʢʠ ʧʦ ʶʨʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ ʩʚʷʟʘʥʳ ʩ 

ʥʘʢʣʦʥʥʳʤʠ ʥʘʜʚʠʛʘʤʠ ʠ ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʧʨʠʨʘʟʣʦʤʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ʄʦʞʝʪ, ʠʤʝʥʥʦ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʣʦʢʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘ ʧʨʠʨʘʟʣʦʤʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʭ ʛʦʣʦʚʥʳʝ, 

ʬʨʦʥʪʘʣʴʥʳʝ ʯʘʩʪʠ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʧʦ ʚʝʨʪʠʢʘʣʠ ʩ ʩʝʙʝʧʦʜʦʙʥʳʤʠ ʣʦʚʫʰʢʘʤʠ ʥʘ ʛʣʫʙʠʥʝ. 

ɺ ʥʘʯʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʚ ʘʥʘʣʦʛʠʯʥʦʤ ʧʦʣʦʞʝʥʠʠ ʦʢʘʟʳʚʘʣʠʩʴ ʠ 

ʤʥʦʛʠʝ ʛʣʫʙʦʢʠʝ ʩʢʚʘʞʠʥʳ, ʧʨʦʙʫʨʝʥʥʳʝ ʚ ʥʘʜʚʠʛʦʚʳʭ ʟʦʥʘʭ ʩʦʩʝʜʥʝʛʦ ʨʝʛʠʦʥʘ - ʖʛʦ-

ɿʘʧʘʜʥʳʭ ʦʪʨʦʛʘʭ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ (ʖɿʆɻʍ).  

ʀʭ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʠ ʧʨʦʚʝʜʝʥʥʳʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦ 

ʠʟʫʯʝʥʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ, ʨʝʟʫʣʴʪʘʪʳ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʝʞʜʫ 

ʦʙʥʘʨʫʞʝʥʥʳʤʠ ʧʨʠʨʘʟʣʦʤʥʳʤʠ ʩʢʣʘʜʢʘʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʠʭ ʘʥʘʣʦʛʘʤʠ ʥʘ ʛʣʫʙʠʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚ ʩʤʝʱʝʥʠʠ ʩʚʦʜʦʚ [4,3]. ʅʘ ʦʩʥʦʚʝ 
ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ 

(ɻʈʈ) ʦʪʢʨʳʪʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʖʞʥʘʷ ʊʘʥʜʳʨʯʘ, ɸʤʘʥʘʪʘ ʠ ʗʥʛʠ ʂʳʟʳʣʯʘ. 

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʩ ʘʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ ʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʜʨʫʛʠʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʦʙʲʝʢʪʘʭ ʖɿʆɻʍ, ʘ 

ʪʘʢʞʝ ʩʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʩʚʝʜʝʥʠʡ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʥʘʜʚʠʛʦʚʳʭ ʟʦʥ 

ʙʦʨʪʦʚʳʭ ʯʘʩʪʝʡ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʤʝʛʘʩʠʥʢʣʠʥʘʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʯʪʠ ʟʝʨʢʘʣʴʥʦʤ 

ʩʭʦʜʩʪʚʝ ʠʭ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ. ʆʧʠʨʘʷʩʴ ʥʘ ʧʦʣʫʯʝʥʥʫʶ ʘʥʘʣʠʪʠʯʝʩʢʫʶ 

ʬʘʢʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʩʣʝʜʫʶʱʝʝ: 
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- ʚ ʧʨʝʜʝʣʘʭ ʐʝʨʘʙʘʜ-ʉʘʨʳʢʘʤʳʰʩʢʦʡ ʠ ɹʘʙʘʪʘʛʩʢʦʡ ʥʘʜʚʠʛʦʚʳʭ ʟʦʥ 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʝ ʩʢʦʧʣʝʥʠʷ ʠʤʝʶʪ ʣʦʢʘʣʠʟʘʮʠʶ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʫʶ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʥʘ 

ʫʯʘʩʪʢʘʭ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʚʳʢʣʠʥʠʚʘʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ ʚʝʨʭʥʝʡ ʶʨʳ; 

- ʟʘʣʝʞʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʣʦʢʘʣʠʟʦʚʘʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, 

ʧʦʜʚʝʨʞʝʥʥʦʡ ʘʣʣʦʭʪʦʥʥʳʤ ʨʘʟʣʦʤʘʤ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʘʜʚʠʛʦʚʳʭ ʩʪʨʫʢʪʫʨ ʖɿʆɻʍ ʧʘʨʘʤʝʪʨʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʧʦʜʩʦʣʝʚʳʭ ʘʣʣʦʭʪʦʥʦʚ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʤʝʛʘʩʠʥʢʣʠʥʘʣʠ ʧʦʢʨʳʪʳ ʤʦʱʥʳʤ ʯʝʭʣʦʤ 

ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʳʭ ʤʦʣʘʩʩ. ʕʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʪʨʫʜʥʷʝʪ ʦʙʥʘʨʫʞʝʥʠʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʦʧʪʠʤʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʝʩʪ ʩʢʦʧʣʝʥʠʷ ʋɺ-ʩʳʨʴʷ.  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʳʭ ɻʈʈ, ʘ ʪʘʢʞʝ ʨʘʩʯʝʪʳ ʧʦʩʣʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʬʘʢʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ 

ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʤʝʛʘʩʠʥʢʣʠʥʘʣʠ ʣʦʚʫʰʢʠ ʩʪʨʫʢʪʫʨ ʚ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʙʫʜʫʪ ʚʩʢʨʳʪʳ ʛʣʫʙʦʢʠʤ ʙʫʨʝʥʠʝʤ ʚ ʠʥʪʝʨʚʘʣʘʭ ʛʣʫʙʠʥ, 

ʧʨʝʚʳʰʘʶʱʠʭ 5 000 ʤ.  

ʀʩʢʣʶʯʝʥʠʝʤ ʠʟ ʵʪʦʡ ʦʙʱʝʡ ʢʘʨʪʠʥʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʙʦʨʪʦʚʳʝ ʟʦʥʳ 

ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʤʝʛʘʩʠʥʢʣʠʥʘʣʠ (ʐʝʨʘʙʘʜ-ʉʘʨʳʢʘʤʳʰʩʢʘʷ ʠ ɹʘʙʘʪʘʛʩʢʘʷ ʥʘʜʚʠʛʦʚʳʝ 

ʟʦʥʳ), ʛʜʝ ʵʪʠ ʛʣʫʙʠʥʳ ʦʮʝʥʠʚʘʶʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 500 - 1 000 ʤ ʚʳʰʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʩʪʦʨʦʥʳ ʜʦʩʪʫʧʥʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ 

ʩʢʚʘʞʠʥ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 1970-1973ʛʛ. ʫʯʝʥʳʤʠ-ʛʝʦʣʦʛʘʤʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʝʪʦʜʠʢʠ ɻʈʈ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ ʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʦʮʝʥʢʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʚʝʨʭʥʝʶʨʩʢʠʭ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʐʝʨʘʙʘʜ-ʉʘʨʳʢʘʤʳʰʩʢʦʡ ʠ ɹʘʙʘʪʘʛʩʢʦʡ ʥʘʜʚʠʛʦʚʳʭ ʟʦʥ [5].  

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʚ ʢʘʯʝʩʪʚʝ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʪʠʧʘ 

ʬʦʨʤʠʨʦʚʘʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ɹʘʙʘʪʘʛʘ, ʘ 

ʪʘʢʞʝ ʚʳʧʦʣʥʝʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʘʥʘʣʠʟ.  

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ, ʥʠ ʚ ʦʜʥʦʡ ʠʟ 

ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ ʪʘʢ ʠ ʥʝ ʫʜʘʣʦʩʴ ʚʩʢʨʳʪʴ ʧʦʜʩʦʣʝʚʳʝ ʢʘʨʙʦʥʘʪʥʳʝ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ.  

ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʥʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʦʠʩʢʦʚʳʝ ʩʪʨʫʢʪʫʨʳ, ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘ 

ʦʙʥʘʨʫʞʝʥʠʝ ʤʝʩʪ ʩʢʦʧʣʝʥʠʷ ʋɺ-ʩʳʨʴʷ, ʨʘʥʝʝ ʧʨʦʛʥʦʟʠʨʦʚʘʣʠʩʴ ʚ ʦʧʫʱʝʥʥʳʭ ʙʣʦʢʘʭ 

ʥʘʜʚʠʛʦʚʳʭ ʟʦʥ, ʯʪʦ ʜʦʧʦʣʥʷʝʪ ʧʦʣʥʫʶ ʢʘʨʪʠʥʫ ʜʘʥʥʳʭ, ʛʜʝ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʠʟ 

ʢʦʤʧʣʝʢʩʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʜʘʥʥʳʝ ʟʦʥ ʚ ʝʛʦ ʘʣʣʦʭʪʦʥʘʭ.  

ɸʥʘʣʠʪʠʯʝʩʢʠʤʠ ʨʘʙʦʪʘʤʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʜʪʚʝʨʞʜʝʥʦ ʪʦ, ʯʪʦ ʩʢʚʘʞʠʥʘ ˉ21 

ʉʝʚʝʨʥʘʷ ʂʫʨʛʘʥʯʘ ʧʨʦʙʫʨʝʥʘ ʣʠʰʴ ʚ 1,0-1,5 ʢʤ ʚʦʩʪʦʯʥʝʝ ʟʦʥʳ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʚʳʢʣʠʥʠʚʘʥʠʷ ʧʦʜʩʦʣʝʚʳʭ ʢʘʨʙʦʥʘʪʦʚ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ.  

ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ɹʘʙʘʪʘʛʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠ ʫʯʝʥʳʤʠ-ʛʝʦʣʦʛʘʤʠ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʧʨʠ ʛʣʫʙʦʢʦʤ ʙʫʨʝʥʠʠ ʨʷʜʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ, ʢ ʧʨʠʤʝʨʫ, 

ʥʘ ʩʢʚʘʞʠʥʝ ˉ1 ʥʘ ʧʣʦʱʘʜʠ ʇʘʭʪʘʘʙʘʜ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ ʜʦʣʞʥʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʙʦʣʝʝ ʫʩʧʝʰʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʟʘʣʝʞʝʡ ʚ 

ʧʦʜʩʦʣʝʚʳʭ ʢʘʨʙʦʥʘʪʘʭ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʂʫʨʛʘʥʯʠʥʩʢʦʤ ʫʯʘʩʪʢʝ ɹʘʙʘʪʘʛʩʢʦʡ ʟʦʥʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʙʣʠʞʘʡʰʠʭ ʧʝʨʚʳʭ ʢʠʣʦʤʝʪʨʘʭ ʶʞʥʝʝ ʧʣʦʱʘʜʠ ʉʝʚʝʨʥʘʷ ʂʫʨʛʘʥʯʘ, 

ʦʙʥʘʨʫʞʝʥʥʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. 

ʅʘ ʂʫʨʛʘʥʯʠʥʩʢʦʤ ʫʯʘʩʪʢʝ ɹʘʙʘʪʘʛʩʢʦʡ ʥʘʜʚʠʛʦʚʦʡ ʟʦʥʳ ʥʝʦʜʥʦʢʨʘʪʥʦ 

ʧʨʝʜʣʘʛʘʣʦʩʴ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʦʣʠʛʦʥ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʘʙʦʪ ʙʳʣʘ ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʦʡ 

ʤʝʪʦʜʠʢʠ ʢʘʨʪʠʨʦʚʘʥʠʷ ʣʦʚʫʰʝʢ ʋɺ-ʩʳʨʴʷ ʚ ʧʦʜʩʦʣʝʚʳʭ ʢʘʨʙʦʥʘʪʘʭ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, 

ʛʜʝ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʦʪʨʘʙʦʪʢʫ ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ ʠ ʧʦʣʫʯʝʥʥʳʭ ʵʣʝʢʪʨʦ- ʠ 

ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʧʨʦʬʠʣʝʡ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʚʩʝ ʵʪʠ ʨʘʙʦʪʳ ʧʦʟʚʦʣʷʪ ʨʘʟʨʘʙʦʪʘʪʴ 

ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʘ ʙʫʨʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʦʧʦʨʥʳʭ 

ʠ ʛʣʫʙʦʢʠʭ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ (ʧʨʦʝʢʪʥʘʷ ʛʣʫʙʠʥʘ 5000-5300 ʤ). ʇʦʜʦʙʥʳʝ 
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ʧʨʝʜʣʦʞʝʥʠʷ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʧʨʠʥʷʪʳ ʩʦ ʩʪʦʨʦʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢʦʚ-ʙʫʨʦʚʠʢʦʚ, ʢʦʪʦʨʳʝ 

ʚʝʜʫʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ɻʈʈ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ, ʨʘʟʨʘʙʦʪʢʫ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʦʩʚʦʝʥʠʝ ʠ ʜʦʙʳʯʫ ʋɺ-ʩʳʨʴʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ 

ʤʝʛʘʩʠʥʢʣʠʥʘʣʠ. 

ʂʦʤʧʣʝʢʩ ʨʘʙʦʪ ʥʘ ʩʦʟʜʘʚʘʝʤʦʤ ʧʦʣʠʛʦʥʝ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʚʘʞʥʳʝ 

ʟʘʜʘʯʠ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʤʝʛʘʩʠʥʢʣʠʥʘʣʠ.  

ʇʝʨʚʦʝ. ʇʦʣʠʛʦʥ ʧʦʟʚʦʣʠʪ ʦʪʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʤʝʪʦʜʠʢʫ ʜʘʣʴʥʝʡʰʠʭ 

ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʣʦʞʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʜʣʷ ʦʮʝʥʢʠ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʚʝʨʭʥʝʶʨʩʢʠʭ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʐʝʨʘʙʘʜ-ʉʘʨʳʢʘʤʳʰʩʢʦʡ ʠ 

ɹʘʙʘʪʘʛʩʢʦʡ ʥʘʜʚʠʛʦʚʳʭ ʟʦʥ. 

ɺʪʦʨʦʝ. ʇʦʣʠʛʦʥ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʛʣʫʙʠʥʫ 

ʟʘʣʝʛʘʥʠʷ ʣʦʚʫʰʝʢ ʋɺ-ʩʳʨʴʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʣʦʤʥʳʭ ʟʦʥ ʚ ʧʨʝʜʝʣʘʭ ʩʘʤʦʛʦ ʧʦʣʠʛʦʥʘ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʨʘʙʦʪ ʥʘ ʧʦʣʠʛʦʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʟʫʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ [4,3], ʦʧʪʠʤʘʣʴʥʳʭ ʪʦʯʝʢ ʜʣʷ ʟʘʣʦʞʝʥʠʷ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ.  

ʀʟʫʯʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ - ʵʪʦ:  

1 - ʫʛʣʳ ʥʘʢʣʦʥʘ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘʜʚʠʛʦʚ;  

2 ï ʤʦʱʥʦʩʪʴ ʥʘʜʩʦʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʥʘʜʚʠʛʦʚʳʭ ʙʣʦʢʘʭ; 

3 - ʤʦʱʥʦʩʪʴ ʥʘʜʩʦʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʘʣʣʦʭʪʦʥʝ ʥʘʜʚʠʛʘ. 

ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʚʘʞʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʷʚʣʷʶʪʩʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʣɻʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʉʠʥʝʣʴʥʠʢʦʚʳʤ ɺ.ʗ. ʠ ʜʨ., ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʘʞʝ ʚ 

ʜʘʣʝʢʦʤ ʧʦʛʨʫʞʝʥʠʠ ʟʘʧʘʜʥʦʛʦ ʢʨʳʣʘ ɹʘʙʘʪʘʛʘ ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʧʦʨʦʜ ʥʘʜʩʦʣʝʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 4 000 ʤ. ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʧʦʜʪʚʝʨʞʜʘʝʪ ʤʦʱʥʦʩʪʴ ʥʝʦʛʝʥʦʚʳʭ 

ʤʦʣʘʩʩ, ʢʦʪʦʨʘʷ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2 000 ʤ.  

ʕʪʠ ʜʘʥʥʳʝ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʘ ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ ɹʘʙʘʪʘʛʩʢʦʡ ʥʘʜʚʠʛʦʚʦʡ ʟʦʥʳ 

ʮʝʣʦʡ ʛʨʫʧʧʳ ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʩʢʣʘʜʦʢ (ɹʘʡʙʠʯʘ, ɹʦʢʘʪʳ ʠ ʜʨ.) ʚ ʥʘʜʩʦʣʝʚʳʭ ʦʪʣʦʞʝʥʠʷʭ, 

ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʚʘʪʴ ʧʨʝʜʣʘʛʘʝʤʳʡ ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʠʛʦʥʘ ʂʫʨʛʘʥʯʠʥʩʢʠʡ ʫʯʘʩʪʦʢ ʢʘʢ 

ʧʝʨʩʧʝʢʪʠʚʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʋɺ-ʩʳʨʴʷ ʥʝ ʪʦʣʴʢʦ ʚ ʧʦʜʩʦʣʝʚʳʭ 

ʢʘʨʙʦʥʘʪʘʭ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʥʦ ʪʘʢʞʝ ʠ ʚ ʦʪʣʦʞʝʥʠʷʭ ʤʝʣʘ ʠ ʧʘʣʝʦʛʝʥʘ.  

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʵʪʠʭ ʩʢʣʘʜʦʢ, ʫʩʪʘʥʦʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʠʟʤʝʥʝʥʠʷ ʤʦʱʥʦʩʪʠ 

ʤʝʣʘʩʩʘ ʥʝʦʛʝʥʘ, ʘ ʪʘʢʞʝ ʩ ʮʝʣʴʶ ʫʪʦʯʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʂʫʨʛʘʥʯʠʥʩʢʦʛʦ 

ʫʯʘʩʪʢʘ ʧʦ ʧʦʜʩʦʣʝʚʳʤ ʢʘʨʙʦʥʘʪʘʤ ʚʝʨʭʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʪʨʘʙʦʪʘʪʴ 

ʩʝʨʠʶ ʥʦʚʳʭ ʩʝʡʩʤʦ-ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʭ ʧʨʦʬʠʣʝʡ.  

ɼʣʷ ʵʪʠʭ ʞʝ ʮʝʣʝʡ, ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʩʚʷʟʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʙʫʨʠʪʴ ʜʚʝ ʥʦʚʳʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʩʢʚʘʞʠʥʳ ʩ ʧʨʦʝʢʪʥʦʡ ʛʣʫʙʠʥʦʡ 5 300 ʤ ʥʘ 

ʧʣʦʱʘʜʠ ʇʘʭʪʘʘʙʘʜ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʦʜʢʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʢʚʘʞʠʥʳ, ʧʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʟʘʜʘʯ, ʙʫʜʝʪ ʧʦʧʫʪʥʦ ʦʮʝʥʝʥʘ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʧʘʣʝʦʛʝʥʘ ʠ ʤʝʣʘ, ʘ ʪʘʢʞʝ 

ʧʦʩʣʝ ʦʪʨʘʙʦʪʢʠ ʚ ʥʠʭ ɺʉʇ, ʜʘʥʥʳʝ ɻʀʉ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ 

ʨʝʧʝʨʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʪ.ʝ. ʥʠʞʥʠʭ ʘʥʛʠʜʨʠʪʦʚ ʚʝʨʭʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʣʝʢʩ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʥʘ ʂʫʨʛʘʥʯʠʥʩʢʦʤ ʧʦʣʠʛʦʥʝ 

ʚʢʣʶʯʘʝʪ ʙʫʨʝʥʠʝ ʜʚʫʭ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ, ʘ ʪʘʢʞʝ ʦʪʨʘʙʦʪʢʫ ʧʦʠʩʢʦʚʦʡ ʩʝʪʠ 

ʩʝʡʩʤʦ-ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʭ ʧʨʦʬʠʣʝʡ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ ʥʘ ʂʫʨʛʘʥʯʠʥʩʢʦʤ ʧʦʣʠʛʦʥʝ ʨʘʙʦʪʳ ʠʤʝʶʪ 

ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɽʸ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʧʦʜʪʚʝʨʜʷʪ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʡ ʤʝʪʦʜʠʢʠ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʚ 

ʧʦʜʩʦʣʝʚʳʭ ʧʦʨʦʜʘʭ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʝ ʪʦʣʴʢʦ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʤʝʛʘʩʠʥʢʣʠʥʘʣʠ, ʥʦ 

ʠ ʚ ʮʝʣʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʬʛʘʥʦ-ʊʘʜʞʠʢʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʚʳʷʚʣʝʥʠʷ ʤʝʩʪ ʩʢʦʧʣʝʥʠʷ ʋɺ-ʩʳʨʴʷ ʚ ʧʨʠʙʦʨʪʦʚʳʭ ʥʘʜʚʠʛʦʚʳʭ 

ʟʦʥʘʭ, ʦʙʨʘʤʣʷʶʱʠʭ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʫʶ ʤʝʛʘʩʠʥʢʣʠʥʘʣʴ ʩ ʟʘʧʘʜʘ ʠ ʚʦʩʪʦʢʘ ʚʝʣʠʢʠ. 

ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʥʘʜʚʠʛʦʚʳʝ ʘʥʪʠʢʣʠʥʘʣʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚ 

ʧʨʝʜʝʣʘʭ ʐʝʨʘʙʘʜ-ʉʘʨʳʢʘʤʳʰʩʢʦʡ ʠ ɹʘʙʘʪʘʛʩʢʦʡ ʟʦʥ, ʤʦʛʫʪ ʠʤʝʪʴ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʝ 



28 
 

ʪʝʢʪʦʥʠʯʝʩʢʠ ʵʢʨʘʥʠʨʦʚʘʥʥʳʝ ʣʦʚʫʰʢʠ ʚ ʘʣʣʦʭʪʦʥʘʭ. ʇʦ ʩʘʤʳʤ ʩʢʨʦʤʥʳʤ ʧʦʜʩʯʝʪʘʤ, 

ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʧʣʦʱʘʜʴ ʧʦʜʩʦʣʝʚʳʭ ʧʨʠʨʘʟʣʦʤʥʳʭ ʣʦʚʫʰʝʢ ʚ ʧʦʜʥʷʪʳʭ ʢʨʳʣʴʷʭ 

ʥʘʜʚʠʛʦʚ ʚ ʐʝʨʘʙʘʜ-ʉʘʨʳʢʘʤʳʰʩʢʦʡ ʟʦʥʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 300 ʢʤ
2
, ʚ ɹʘʙʘʪʘʛʩʢʦʡ - 

ʙʦʣʝʝ 500 ʢʤ
2
 (ʩ ʫʯʝʪʦʤ ɸʢʪʘʫʩʢʦʡ ʠ ɼʘʩʤʘʥʘʛʠʥʩʢʦʡ ʥʘʜʚʠʛʦʚʳʭ ʘʥʪʠʢʣʠʥʘʣʝʡ).  

ʇʨʠ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʤʝʛʘʩʠʥʢʣʠʥʘʣʠ, ʩʦʩʪʘʚʣʷʶʱʝʡ ʙʦʣʝʝ 15 

000 ʢʤ
2
, ʥʘ ʜʦʣʶ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʣʦʚʫʰʝʢ ʧʨʠʭʦʜʠʪʩʷ ʥʝʤʥʦʛʠʤ ʙʦʣʝʝ 15% ʪʝʨʨʠʪʦʨʠʠ. 

ʆʜʥʘʢʦ ʜʘʞʝ ʧʨʠ ʪʘʢʦʡ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʦʱʘʜʠ ʣʦʚʫʰʢʠ ʋɺ-ʩʳʨʴʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʠʨʘʟʣʦʤʥʳʭ ʟʦʥ ʚ ʧʦʜʩʦʣʝʚʳʭ ʚʝʨʭʥʝʶʨʩʢʠʭ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ 

ʚʳʩʦʢʦʧʝʨʩʧʝʢʪʠʚʥʳʤʠ. ʀʭ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʜʣʷ ʙʫʨʝʥʠʷ 

ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ ʥʘ ʫʛʣʝʚʦʜʦʨʦʜʥʦʝ ʩʳʨʴʸ.  

ʈʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʛʥʦʟʥʳʝ ʟʘʧʘʩʳ ʛʘʟʘ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʐʝʨʘʙʘʜ-

ʉʘʨʳʢʘʤʳʰʩʢʦʡ ʠ ɹʘʙʘʪʘʛʩʢʦʡ ʥʘʜʚʠʛʦʚʳʭ ʟʦʥ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʤʝʛʘʩʠʥʢʣʠʥʘʣʠ 

ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 650 ʤʣʨʜ.ʤ
3
. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʠʭ ʨʝʟʝʨʚʘʭ ʥʘʨʘʱʠʚʘʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʘʧʘʩʦʚ ʋɺ-ʩʳʨʴʷ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʝʛʠʦʥʝ. ʇʨʠʙʣʠʟʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ 

ʧʨʦʛʥʦʟʠʨʦʚʘʣʠʩʴ ʠ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ [ 1,6,2] . 

ɿʘʢʣʶʯʝʥʠʝ ʠ ʚʳʚʦʜʳ. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʧʨʦʚʝʜʝʥʥʳʝ 

ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚʳʩʦʢʠʭ ʧʝʨʩʧʝʢʪʠʚʘʭ ʧʦʠʩʢʘ ʣʦʚʫʰʝʢ ʋɺ-ʩʳʨʴʷ ʚ ʧʦʜʩʦʣʝʚʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʶʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʷʭ ʚ ʧʨʝʜʝʣʘʭ ʧʨʠʙʦʨʪʦʚʳʭ ʥʘʜʚʠʛʦʚʳʭ ʟʦʥʘʭ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ 

ʤʝʛʘʩʠʥʢʣʠʥʘʣʠ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʜʩʦʣʝʚʳʝ ʘʣʣʦʭʪʦʥʳ ʧʨʠʙʦʨʪʦʚʳʭ ʩʪʨʫʢʪʫʨ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʤ ʨʝʛʠʦʥʝ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʜʥʷʪʳʭ 

(ʵʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʥʘʩʳʱʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʋɺ-ʩʳʨʴʸʤ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʧʨʦʚʝʜʝʥʠʝʤ ɻʈʈ ʧʫʪʸʤ ʙʫʨʝʥʠʷ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ) ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ 

ʦʪʤʝʪʢʘʭ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʵʪʠ ʣʦʚʫʰʢʠ ʋɺ-ʩʳʨʴʷ 

ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʝʨʚʦʦʯʝʨʝʜʥʳʝ ʦʙʲʝʢʪʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʤʝʛʘʩʠʥʢʣʠʥʘʣʠ. 

ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʧʦʠʩʢ ʟʦʥ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʚʳʢʣʠʥʠʚʘʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ ʚʝʨʭʥʝʡ 

ʶʨʳ ʚ ʧʨʠʙʦʨʪʦʚʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʐʝʨʘʙʘʜ-ʉʘʨʳʢʘʤʳʰʩʢʦʡ ʠ ɹʘʙʘʪʘʛʩʢʦʡ ʩʢʣʘʜʯʘʪʳʭ 

ʟʦʥʘʭ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʤʝʛʘʩʠʥʢʣʠʥʘʣʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʙʝʩʧʝʯʝʥʠʶ ʧʨʠʨʦʩʪʘ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʟʘʧʘʩʘ ʥʝʬʪʠ ʠ ʛʘʟʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʘʪʝʛʦʨʠʡ. 
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ÞÌÇäÔÙÇÚÔ ÖÌÜÍÚÙÌÞÔ ÐÌÎÜÌÔ êÜÌ ÐÌÜ ØÔÙÞÌÉÌÇÚÔ 
ÙÌÓÐÔÛÌÇ×ßÔ ØÑÏÌÝÔÙÖ×ÔÙÌ×ÔÔ ÝßÜáÚÙÐÌÜ¾ ¬ ÔÙäÚÚÞÇÚÔ ÌÓ 
ÇÌØÌ ÚëÙÐÌÐÚÜ ÍÌÜÚÔ ÖÚÜÇÚÔ ÆßÝÞßÆÊÄ-ÔÖÞÔäÚàÔÔ Ìä¾Ô 

áÚØÔ ÖÌÜÍÚÏÔÐÜÔÐÇÚ ÐÌÜ ÆßØÇßÜÔÔ ÊÓÍÑÖÔÝÞÚÙ 

Ðìü øìץú÷ìô øÿì÷÷ôĀúù þìðץôץúþ îì þì״÷ô÷ô þìĕĄôù״úô öìüíúùìþôô ðìîüìô 
Ċüìüú ðìü øôùþìץì״úô öìùúüôô øñïìýôùö÷ôùì÷ôô ÝÿüāúùðìüČ, öô úíĆñöþ״úô 
úċùðìðúüô ôöþôĄúĀô öìüíúïôðüôð״úô ּתÿø״ÿüôô óíñöôýþúù øñíúĄìùð, ìùֹוúø 
ðúðììùð. 

Ìó Ĕÿø÷ì, þìĕ÷ô÷ĕúô ûìüøìăúĕĕúô ăÿėÿüô ÚėþúĄ, ×ìõ÷úöìù, Øìõðúù, ÍñĄöôó, 
Úėþúî, Ðìýøìùì, Ûìāþìúíúð îì úíĆñöþāúô ðôïìü íì ùìóìü ïôüôĀþì Ąÿðììýþ. Þì״÷ô÷ĕú 
ùôĄúù ðúðììùð, öô ״ìþþú ĕìùïúøô íì ÿøėô óôČðì ìó 4000 ø øñüìýìùð, úù״ú ðìü ץôýøô 
íú÷úôô íÿüüôĄô øñóúóúõ îì öìõùúóúõ, íñĄþìü ðìü ėôýøĕúô óñüôúíøúùðì îì 
ìîþúāþúùôô øôùþìėìĕúô þìĕðôðöÿùìùðì íì úāôü øñüìýìùð. 

Öúü״úô þì״÷ô÷ íú ôýþôĀúðìô ĀìĆú÷úùìô øìĆ÷ÿøúþô ûìüøìöÿùôô ăÿץÿü îì 
ùìþôֹוì״úô ðôïìü öúü״úô ïñú÷úï îì ïñúĀôóôö, öô ðìü ôùĄúúþ ìùֹוúø ðúðì Ąÿðììùð, 
ôùăÿùôù, þì״÷ô÷ô øÿĄþìüìöô øìĆ÷ÿøúþô øìîֹוÿðì ðìü íúüìô ýúāþúüô ïñú÷úïôô 
øôùþìץì״úô üÿĎñĔô ץôýø״úô ûì״÷ÿô øñïìýôùö÷ôùì÷ôô ÝÿüāúùðìüČ íì úôùì øúùìùð 
íÿðìùô ýúāþúüô ïñú÷úïôô úù״ú Ąì״úðìþ øñðô״ìð. Ðìü ìýúýô øìĆ÷ÿøúþô îúץñôô 
þì״÷ô÷ô íì ðìýþ úîìüðìĄÿðì, øú øñþìîúùñø ăÿùôù āÿ÷úýì íìüúüñø:  

- ðìü ״ÿðÿðô øôùþìץì״úô þìĕ÷ô÷ô äñüúíúð-ÝìüôėìøôĄ îì Íúíìþúוֹ סìøĆĄìîôô 
öìüíúïôðüôð״ú ìýúýìù ðìü øôùþìץì״úô ĔúõïôüĄìîôô þñöþúùôö ìó ú״ìöýìùï״úô Ċüìô 
íú÷ú ֹוúõïôü Ąÿðììùð; 

- öúîôĄïú״úô ìĄČô āúøô öìüíúïôðüôðĕú ĉ״þôøú÷ìù ðìü øôùþìėìô ăúöô 
ìîþúāþúùĒ ðÿăúüĄìîìùðì ֹוúõïôü öìüðì Ąÿðììùð. 

ØìĆ÷ÿøúþñ, öô íìĆð ìó ôöþôĄúĀ íì ðìýþ úîìüðì Ąÿðììýþ, ôùăÿùôù ĕôýúíĕúô 
íìĆðô öúüöìüðô ìùì÷ôþôöôô øìîúðĕúô îúėñĒ ùôĄúù øñðôĕìùð, öô ðìü öôýøô óôČðô 
þñüüôþúüôċô øñïìýôùö÷ôùì÷ô ÝÿüāúùðìüČ ðúøāúô ôùĄúúþāúô öúùāúô Ċüì íú üúāô 
ûìüøìöÿùôô ăÿöÿü ðìü ăÿöÿü öÿĄúðì øñĄìîìùð. óôČðì ìó 5000 ø. 

ØìĆ÷ÿøúþñ, öô ûìý ìó þìðץôץúþô ïñú÷úïĒ-ôöþôĄúĀĒ íì ðìýþ úîìüðì Ąÿðììùð, 
ôùăÿùôù ĕôýúíĕúô ûìý ìó öúüöìüðô ìùì÷ôþôöôô øìîúð״úô îúץñ, ùôĄúù øñðô״ìùð, öô 
ðìü ìöýìüô øôùþìėìô øñïìýôùö÷ôùôô ÝÿüāúùðìüČ ðúøĕúô ýúāþúüĕú ðìü þì״Ąôù״úô 
Ċüì ĉ״þôøú÷ìù íú ûìüøìöÿùôô ăÿץÿüôô Āúýô÷ì״úô óôČðì ìó 5000 ø ôöþĄúĀ öìüðì 
øñĄìîìùð. 

Øÿì÷÷ôĀúùô øìėú÷ì ðìü ôù þìðץôץúþ ץôýøô Ąôøú÷ôô ÍúíìþúĎüú ״ìøăÿù 
þñöþúùôöôô øìֹוøÿì״úô ïñú÷úïôô þìĄìööÿ÷ČĀþì ôùþôāúí ùìøÿðì, ôùăÿùôù, þì״÷ô÷ô 
øÿîúĀôץüú ìùֹוúø ðúðììùð. Þì״÷ô÷ ùôĄúù ðúð, öô ýìüĀô ùìóìü ìó āìüúֹוúþô óôČð, ״ñֹו 
ċöñ ìó ăú״״úô ăÿץÿü ùìþìîúùôýþìùð íì þìĕĄôù״úô öìüíúùìþĒ ûìý ìó ùìøìöô Ċüì 
îúüôð Ąìîìùð. 

Öì÷ôðîúòì״ú: ýúāþúüô ïñú÷úï, ìĄČô āúøô öìüíúïôðüôð״ú, øôùþìץì״úô ùìĀþÿ 
ïìó, þìĕĄôù״úô öìüíúùìþĒ, øñïìýôùö÷ôùôô ÝÿüāúùðìüČ. 

 

ʂɸʈɹʆʅɸʊʅʓɽ ʆʊʃʆɾɽʅʀʗ ʖʈʉʂʆɻʆ ɺʆɿʈɸʉʊɸ ʅɸ ʇʈʀɹʆʈʊʆɺʓʍ 

ɿʆʅɸʍ ʉʋʈʍɸʅɼɸʈʔʀʅʉʂʆʁ ʄɽɻɸʉʀʅʂʃʀʅɸʃʀ ï ʅɸʀɹʆʃɽɽ 

ʇɽʈʉʇɽʂʊʀɺʅʓɽ ʆɹʒɽʂʊʓ ʇʆʀʉʂʆɺʆ-ʈɸɿɺɽɼʆʏʅʓʍ ʈɸɹʆʊ ʅɸ 

ʋɻʃɽɺʆɼʆʈʆɼʅʆɽ ʉʓʈʔɪ ʈɽʉʇʋɹʃʀʂʀ ʋɿɹɽʂʀʉʊɸʅ 

ɺ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʚʳʧʦʣʥʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟ ʢʘʨʙʦʥʘʪʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘ ʧʨʠʙʦʨʪʦʚʳʭ ʟʦʥʘʭ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʤʝʛʘʩʠʥʢʣʠʥʘʣʠ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʝ ʩʳʨʴʸ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ.  
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ɺ ʯʘʩʪʥʦʩʪʠ, ʨʘʩʩʤʦʪʨʝʥ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ ʥʘ ʧʣʦʱʘʜʷʭ ɸʢʪʘʰ, 

ʃʷʡʣʷʢʘʥ, ʄʘʡʜʘʥ, ɹʝʰʢʳʟ, ɸʢʪʘʫ, ɼʘʩʤʘʥʘʛʘ, ʇʘʭʪʘʘʙʘʜ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ. ɸʥʘʣʠʟ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʩʢʚʘʞʠʥʘʤʠ ʛʣʫʙʠʥ, ʧʨʝʚʳʰʘʶʱʠʭ 4 000 ʤ, ʦʥʠ 

ʦʢʘʟʳʚʘʣʠʩʴ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʤʝʟʦʟʦʷ ʠ ʢʘʡʥʦʟʦʷ, ʯʘʱʝ ʚ ʦʧʫʱʝʥʥʳʭ, ʘʚʪʦʭʪʦʥʥʳʭ 

ʯʘʩʪʷʭ ʥʘʜʚʠʛʦʚʳʭ ʟʦʥ.  

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʩ ʘʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ ʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʜʨʫʛʠʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʦʙʲʝʢʪʘʭ ʖɿʆɻʍ, ʘ 

ʪʘʢʞʝ ʩʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʩʚʝʜʝʥʠʡ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʥʘʜʚʠʛʦʚʳʭ ʟʦʥ 

ʙʦʨʪʦʚʳʭ ʯʘʩʪʝʡ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʤʝʛʘʩʠʥʢʣʠʥʘʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʯʪʠ ʟʝʨʢʘʣʴʥʦʤ 

ʩʭʦʜʩʪʚʝ ʠʭ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ. ʆʧʠʨʘʷʩʴ ʥʘ ʧʦʣʫʯʝʥʥʫʶ ʘʥʘʣʠʪʠʯʝʩʢʫʶ 

ʬʘʢʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʩʣʝʜʫʶʱʝʝ: 

- ʚ ʧʨʝʜʝʣʘʭ ʐʝʨʘʙʘʜ-ʉʘʨʳʢʘʤʳʰʩʢʦʡ ʠ ɹʘʙʘʪʘʛʩʢʦʡ ʥʘʜʚʠʛʦʚʳʭ ʟʦʥ 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʝ ʩʢʦʧʣʝʥʠʷ ʠʤʝʶʪ ʣʦʢʘʣʠʟʘʮʠʶ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʫʶ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʥʘ 

ʫʯʘʩʪʢʘʭ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʚʳʢʣʠʥʠʚʘʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ ʚʝʨʭʥʝʡ ʶʨʳ; 

- ʟʘʣʝʞʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʣʦʢʘʣʠʟʦʚʘʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, 

ʧʦʜʚʝʨʞʝʥʥʦʡ ʘʣʣʦʭʪʦʥʥʳʤ ʨʘʟʣʦʤʘʤ.  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʳʭ ɻʈʈ, ʘ ʪʘʢʞʝ ʨʘʩʯʝʪʳ ʧʦʩʣʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʬʘʢʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ 

ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʤʝʛʘʩʠʥʢʣʠʥʘʣʠ ʣʦʚʫʰʢʠ ʩʪʨʫʢʪʫʨ ʚ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʙʫʜʫʪ ʚʩʢʨʳʪʳ ʛʣʫʙʦʢʠʤ ʙʫʨʝʥʠʝʤ ʚ ʠʥʪʝʨʚʘʣʘʭ ʛʣʫʙʠʥ, 

ʧʨʝʚʳʰʘʶʱʠʭ 5 000 ʤ.  

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʚ ʢʘʯʝʩʪʚʝ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʪʠʧʘ 

ʬʦʨʤʠʨʦʚʘʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ɹʘʙʘʪʘʛʘ, ʘ 

ʪʘʢʞʝ ʚʳʧʦʣʥʝʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʘʥʘʣʠʟ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ, ʥʠ ʚ ʦʜʥʦʡ ʠʟ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ ʪʘʢ ʠ ʥʝ ʫʜʘʣʦʩʴ ʚʩʢʨʳʪʴ 
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JURASSIC CARBONATE DEPOSITS ON THE OFFSHORE ZONES OF THE 

SURKHANDARYA MEGASINKLINALS - THE MOST PERSPECTIVE FACILITIES 

FOR EXPLORATION AND EXPLORA TION OF HYDROCARBONS REPUBLIC OF 

UZBEKISTAN  

In this scientific work, the authors of the article have carried out research and analysis of 

carbonate deposits of the Jurassic age on the near-zone zones of the Surkhandarya megasycline, 

which are the most promising targets for prospecting and exploration for hydrocarbons in the 

Republic of Uzbekistan. 

In particular, the analysis of deep drilling data in the areas of Aktash, Lyaylyakan, Maidan, 

Beshkyz, Aktau, Dasmanaga, Pakhtaabad and other objects is considered. The analysis showed 

that even when the wells reached depths exceeding 4,000 m, they ended up in the upper part of 

the Mesozoic and Cenozoic section, more often in the lowered, autochthonous parts of thrust 

zones. 

Analytical work with the active use of deep drilling data and the results of other geological 

and geophysical works carried out at the facilities of the YuZOGKh, as well as a joint analysis of 

the available information on the geological structure of the thrust zones of the side parts of the 

Surkhandarya megasyncline indicates an almost mirror-like similarity of their geological 

structure. Based on the obtained analytical factual information, we can assume the following: 

- within the Sherabad-Sarykamysh and Babatag thrust zones, hydrocarbon accumulations 

are localized mainly in the areas of tectonic pinching of the Upper Jurassic limestones; 

- deposits of hydrocarbon raw materials are presumably localized in the territory subject to 

allochthonous faults. 
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The data obtained after geological exploration, as well as calculations after analytical 

processing of factual materials, show that in most of the territory of the Surkhandarya 

megasyncline, traps of structures in the Jurassic sediments will presumably be exposed by deep 

drilling in depth intervals exceeding 5000 m. 

In this study, the authors of the article selected the northern part of Babatag as the tectonic 

type of formed geological complexes, and also performed the corresponding analysis. The 

analysis showed that, despite significant costs, none of the deep wells was able to penetrate the 

pre-salt carbonate Jurassic deposits. 

Keywords: geological structure, hydrocarbon feedstock (HC-feedstock), oil and gas 

regions, carbonate deposits, Surkhandarya mega syncline. 
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ʋɼʂ 550.41 (575.3) 

ʇɽʊʈʆʍʀʄʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʇʆʈʆɼ ʐʀʈʂɽʅʊʉʂʆɻʆ ɻɸɹɹʈʆ-

ʇʃɸɻʀʆɻʈɸʅʀʊʅʆɻʆ ʀʅʊʈʋɿʀɺɸ ʖɾʅʆ-ɻʀʉʉɸʈʉʂʆʁ ɿʆʅʓ (ʖɾʅʓʁ 

ʊʗʅʔ-ʐɸʅʔ) 

 

ʍʦʜʞʠʝʚ ɸ.ʂ. 

ʊʘʜʞʠʢʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ. ɸʡʥʠ, 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʝʡʩʤʦʣʦʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ 

ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʊʘʜʞʠʢʠʩʪʘʥʘ 

 

ɺ ʛʘʙʙʨʦ-ʧʣʘʛʠʦʛʨʘʥʠʪʦʠʜʥʫʶ ʩʝʨʠʶ ʚʢʣʶʯʝʥʳ ʨʷʜ ʠʥʪʨʫʟʠʚʥʳʭ ʤʘʩʩʠʚʦʚ ʖʞʥʦ-

ɻʠʩʩʘʨʩʢʦʡ ʟʦʥʳ, ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʟʦʥʦʡ ɹʦʛʘʠʥʩʢʦʛʦ ʨʘʟʣʦʤʘ. ʉʝʨʠʷ ʦʙʲʝʜʠʥʷʝʪ 

ʛʘʙʙʨʦʠʜʳ ʠ ʧʣʘʛʠʦʛʨʘʥʠʪʦʠʜʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʰʠʨʢʝʥʪʩʢʦʛʦ (C1-2) ʠ ʭʦʜʞʘʤʘʬʨʘʯʩʢʦʛʦ 

(C1-2) ʢʦʤʧʣʝʢʩʦʚ [1]. ɺʦʟʨʘʩʪ ʧʦʨʦʜ ʩʝʨʠʠ ʩʯʠʪʘʝʪʩʷ ʨʘʥʥʝ-ʩʨʝʜʥʝʢʘʨʙʦʥʦʚʳʤ. ʆʜʠʥ ʠʟ 

ʭʘʨʘʢʪʝʨʥʳʭ ʤʘʩʩʠʚʦʚ ʩʝʨʠʠ ʷʚʣʷʝʪʩʷ ʐʠʨʢʝʥʪʩʢʠʡ ʠʥʪʨʫʟʠʚ ʛʘʙʙʨʦ-ʧʣʘʛʠʦʛʨʘʥʠʪʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʙʘʩʩʝʡʥʘ ʦʜʥʦʠʤʝʥʥʦʡ ʨʝʢʠ. ɺʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ 

ʜʣʷ ʛʘʙʙʨʦ-ʧʣʘʛʠʦʛʨʘʥʠʪʦʠʜʦʚ ʐʠʨʢʝʥʪʩʢʦʛʦ ʠʥʪʨʫʟʠʚʘ ʷʚʣʷʶʪʩʷ 

ʛʣʫʙʦʢʦʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ ʧʦʨʦʜʳ ʤʘʣʷʥʜʩʢʦʡ ʪʦʣʱʠ ʧʨʦʪʝʨʦʟʦʷ, ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʦ-

ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʠʝ ʤʝʪʘʤʦʨʬʠʪʳ ʦʙʠʟʘʨʘʥʛʩʢʦʡ ʩʚʠʪʳ, ʜʦʢʝʤʙʨʠʡʩʢʠʝ (?) ʛʨʘʥʠʪʦʠʜʳ ʠ 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʨʘʪʘʛʩʢʦʡ ʩʝʨʠʠ ʉ1v-n (ʨʠʩ. 1). 

ɻʘʙʙʨʦ ʠ ʪʝʩʥʦ ʘʩʩʦʮʠʠʨʫʶʱʠʝ ʩ ʥʠʤʠ ʛʘʙʙʨʦ-ʜʠʦʨʠʪʳ, ʜʠʦʨʠʪʳ, ʢʚʘʨʮʝʚʳʝ 

ʜʠʦʨʠʪʳ ʠ ʧʣʘʛʠʦʛʨʘʥʠʪʳ ʐʠʨʢʝʥʪʩʢʦʛʦ ʤʘʩʩʠʚʘ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʠʟʫʯʘʣʠ ɺ.ʅ. ɽʬʠʤʝʥʢʦ, 

ɽ.ɸ. ʂʦʩʤʳʥʠʥ, ʂ.ʆ. ʎʦʨʠʝʚ, ɹʘʨʘʪʦʚ ʈ.ɹ., ɺ.ʉ. ʃʫʪʢʦʚ, ʃ.ʄ. ɻʦʧʬʘʫʬ ʠ ʜʨ.  

ɺ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʐʠʨʢʝʥʪ ʛʘʙʙʨʦ ʠ ʪʝʩʥʦ ʘʩʩʦʮʠʠʨʫʶʱʠʝ ʩ ʥʠʤʠ ʛʘʙʙʨʦ-ʜʠʦʨʠʪʳ, 

ʜʠʦʨʠʪʳ, ʢʚʘʨʮʝʚʳʝ ʜʠʦʨʠʪʳ ʠ ʧʣʘʛʠʦʛʨʘʥʠʪʳ ʩʣʘʛʘʶʪ ʪʝʣʘ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʠ ʧʣʦʱʘʜʠ: 

ʦʪ ʰʪʦʢʦʦʙʨʘʟʥʳʭ ʚʳʭʦʜʦʚ ʜʦ ʫʜʣʠʥʸʥʥʳʭ ʠ ʜʘʡʢʦʚʳʭ ʪʝʣ, ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʭ ʜʦ 

ʥʝʙʦʣʴʰʠʭ ʧʦ ʧʣʦʱʘʜʠ ʚʳʭʦʜʦʚ (ʨʠʩ. 1).  
 

ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʐʠʨʢʝʥʪʩʢʦʛʦ ʛʘʙʙʨʦ-

ʧʣʘʛʠʦʛʨʘʥʠʪʥʦʛʦ ʤʘʩʩʠʚʘ. ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ - ʀ.ɺ. ʂʘʨʧʝʥʢʦ ʠ ʜʨ., 2001ʬ. 

Figure 1. Schematic geological map of the Shirkent gabbro-plagiogranite massif. 

Geological base - I.V. Karpenko et al., 2001f. 

 
1 - ʩʦʚʨʝʤʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʫʩʣʘ ʨʝʢ, 2 - ʤʝʟʦʟʦʡ-ʢʘʡʥʦʟʦʡʩʢʠʝ ʧʦʨʦʜʳ, 3 - ʧʣʘʛʠʦʛʨʘʥʠʪʳ ʯʝʪʚʝʨʪʦʡ ʬʘʟʳ, 

4 - ʜʠʦʨʠʪʳ ʠ ʢʚʘʨʮʝʚʳʝ ʜʠʦʨʠʪʳ ʚʪʦʨʦʡ ʬʘʟʳ, 5 - ʛʘʙʙʨʦ ʧʝʨʚʦʡ ʬʘʟʳ ʭʘʨʘʥʛʦʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, 6 - ʜʘʡʢʠ 

ʜʦʣʝʨʠʪʦʚʳʭ (ʜʠʘʙʘʟʦʚʳʭ) ʧʦʨʬʠʨʠʪʦʚ, 7 - ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʣʘʛʠʦʛʨʘʥʠʪ-ʧʦʨʬʠʨʳ, 8 - ʙʘʟʘʣʴʪʳ 

ʢʘʨʘʪʘʛʩʢʦʡ ʩʝʨʠʠ C1-2kr, 9 - ʛʨʘʥʠʪʦʠʜʳ ʜʦʢʝʤʙʨʠʡʩʢʦʛʦ (?) ʚʦʟʨʘʩʪʘ. 10 - ʤʝʪʘʤʦʨʬʠʪʳ ʦʙʠʟʘʨʘʥʛʩʢʦʡ 

ʩʚʠʪʳ ɭ1-ʆ2, ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʩʣʘʥʮʳ ʤʘʣʷʥʜʩʢʦʡ ʪʦʣʱʠ PR, 12 ï ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʷ. 
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ɻʘʙʙʨʦ ʧʝʨʚʦʡ ʬʘʟʳ ʩʣʘʛʘʶʪ ʰʪʦʢʦʦʙʨʘʟʥʳʝ ʠ ʫʜʣʠʥʝʥʥʦʡ ʬʦʨʤʳ ʚʳʭʦʜʳ, 

ʠʤʝʶʱʠʝ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʩʫʙʰʠʨʦʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ɻʘʙʙʨʦ ʧʨʦʨʳʚʘʶʪ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʤʘʣʷʥʜʩʢʦʡ ʪʦʣʱʠ PR, ʦʙʠʟʘʨʘʥʛʩʢʦʡ ʩʚʠʪʳ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ-

ʩʨʝʜʥʝʛʦ ʦʨʜʦʚʠʢʘ, ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʨʘʪʘʛʩʢʦʡ ʩʝʨʠʠ ʉ1, ʘ ʪʘʢʞʝ ʜʘʝʢ 

ʜʠʘʙʘʟʦʚʳʭ ʧʦʨʬʠʨʠʪʦʚ, ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʩ ʪʦʣʝʠʪʦʚʳʤʠ ʙʘʟʘʣʴʪʘʤʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʠʞʥʷʷ ʚʦʟʨʘʩʪʥʘʷ ʛʨʘʥʠʮʘ ʛʘʙʙʨʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʨʳʚʘʥʠʝʤ ʠʤʠ ʜʘʝʢ 

ʜʠʘʙʘʟʦʚʳʭ ʧʦʨʬʠʨʠʪʦʚ, ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʩ ʚʫʣʢʘʥʠʪʘʤʠ ʢʘʨʘʪʘʛʩʢʦʡ ʩʝʨʠʠ ʉ1-2 

ʚʦʟʨʘʩʪʘ, ʩ ʢʦʪʦʨʳʤʠ ʠʤʝʶʪ ʘʢʪʠʚʥʳʝ ʠʥʪʨʫʟʠʚʥʳʝ ʢʦʥʪʘʢʪʳ. ʈʘʟʤʝʨʳ ʚʳʭʦʜʦʚ ʛʘʙʙʨʦ 

ʦʙʳʯʥʦ ʚʘʨʴʠʨʫʶʪ ʦʪ ʥʝʙʦʣʴʰʠʭ ʧʦ ʧʣʦʱʘʜʠ ʪʝʣ 10-20 ʠ ʙʦʣʝʝ ʤ
2
 ʜʦ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʨʫʧʥʳʭ - 3.0-4.0, ʨʝʞʝ 5.0 ʢʤ
2
.  

ɻʘʙʙʨʦ ï ʵʪʦ ʤʝʣʘʥʦʢʨʘʪʦʚʳʝ, ʩʨʝʜʥʝʟʝʨʥʠʩʪʦʛʦ ʩʪʨʦʝʥʠʷ ʤʘʩʩʠʚʥʳʝ, ʯʘʩʪʦ 

ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʝ ʧʦʨʦʜʳ ʪʸʤʥʦ-ʟʝʣʸʥʦʛʦ ʠʣʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ. 

ɺʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ ʢʨʫʧʥʦ- ʠ ʛʨʫʙʦʟʝʨʥʠʩʪʳʝ ʧʝʛʤʘʪʦʠʜʥʦʛʦ ʦʙʣʠʢʘ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʛʘʙʙʨʦ. ʇʝʛʤʘʪʦʠʜʥʳʝ ʨʘʟʥʦʩʪʠ ʛʘʙʙʨʦ ʩʦʜʝʨʞʘʪ ʢʨʫʧʥʳʝ ʫʜʣʠʥʝʥʥʦʡ (10ʭ2.0ʩʤ) ʬʦʨʤʳ 

ʢʨʠʩʪʘʣʣʳ - ʧʦʨʬʠʨʦʙʣʘʩʪʳ ʘʤʬʠʙʦʣʘ, ʘ ʪʘʢʞʝ ʠʥʜʠʚʠʜʳ ʩʬʝʥʘ, ʘʧʘʪʠʪʘ, ʩʢʦʧʣʝʥʠʷ 

ʙʠʦʪʠʪʘ ʠ ʨʫʜʥʦʛʦ ʤʠʥʝʨʘʣʘ. 

ɺ ʩʦʩʪʘʚʝ ʐʠʨʢʝʥʪʩʢʦʛʦ ʤʘʩʩʠʚʘ ʚʳʜʝʣʷʶʪʩʷ ʪʘʢʞʝ ʢʚʘʨʮʝʚʳʝ ʛʘʙʙʨʦ, ʩʦʜʝʨʞʘʱʠʝ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʩʝʥʦʤʦʨʬʥʦʛʦ ʢʚʘʨʮʘ ʠ ʛʘʙʙʨʦ-ʜʠʦʨʠʪʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʙʦʣʝʝ ʣʝʡʢʦʢʨʘʪʦʚʳʤ ʩʦʩʪʘʚʦʤ, ʯʝʤ ʛʘʙʙʨʦ. ɻʘʙʙʨʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʛʘʙʙʨʦʚʦʡ, ʛʘʙʙʨʦ-ʦʬʠʪʦʚʦʡ ʠ ʦʬʠʪʦʚʦʡ ʩʪʨʫʢʪʫʨʘʤʠ. ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʛʘʙʙʨʦ, ʩʠʣʴʥʦ 

ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʝ ʚʙʣʠʟʠ ʢʦʥʪʘʢʪʘ ʩ ʧʣʘʛʠʦʛʨʘʥʠʪʘʤʠ, ʦʪʣʠʯʘʶʪʩʷ ʙʣʘʩʪʦʚʦʡ 

ʩʪʨʫʢʪʫʨʦʡ. 

ʉʨʝʜʥʠʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʛʘʙʙʨʦ (ʦʙʲʸʤ., %, n=5): 

ʧʣʘʛʠʦʢʣʘʟ (45%), ʘʤʬʠʙʦʣ (29%), ʧʠʨʦʢʩʝʥ (16%), ʢʚʘʨʮ (1.5%), ʨʫʜʥʳʝ (4.0%), 

ʚʪʦʨʠʯʥʳʝ ʠ ʘʢʮʝʩʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ (4.5%). ɺʪʦʨʠʯʥʳʝ ʤʠʥʝʨʘʣʳ ʚ ʛʘʙʙʨʦ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʘʢʪʠʥʦʣʠʪʦʤ-ʪʨʝʤʦʣʠʪʦʤ, ʭʣʦʨʠʪʦʤ, ʧʨʝʥʠʪʦʤ, ʵʧʠʜʦʪʦʤ, ʩʦʩʩʶʨʠʪʦʤ, ʘʣʴʙʠʪʦʤ, 

ʣʝʡʢʦʢʩʝʥʦʤ, ʢʚʘʨʮʝʤ, ʢʘʨʙʦʥʘʪʦʤ ʠ ʧʠʨʠʪʦʤ. ʄʝʩʪʘʤʠ ʚʙʣʠʟʠ ʢʦʥʪʘʢʪʘ ʩ 

ʧʣʘʛʠʦʛʨʘʥʠʪʦʠʜʘʤʠ ʚ ʛʘʙʙʨʦ ʦʪʤʝʯʘʶʪʩʷ ʩʢʦʧʣʝʥʠʝ ʙʠʦʪʠʪʘ. ʍʘʨʘʢʪʝʨʥʳʤʠ 

ʘʢʮʝʩʩʦʨʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ʛʘʙʙʨʦ ʷʚʣʷʶʪʩʷ ʠʣʴʤʝʥʠʪ, ʪʠʪʘʥʦʤʘʛʥʝʪʠʪ ʠ ʮʠʨʢʦʥ. 

ʆʙʦʛʘʱʝʥʥʳʝ ʨʫʜʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ï ʠʣʴʤʝʥʠʪʦʤ ʠ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʦʤ (20-25%) 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʛʘʙʙʨʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʫʜʥʦʝ ʛʘʙʙʨʦ. 

ɼʠʦʨʠʪʳ ʚʪʦʨʦʡ ʬʘʟʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʤʘʩʩʠʚʥʳʝ ʪʝʤʥʦ-

ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʧʦʨʦʜʳ. ʄʦʜʘʣʴʥʳʡ ʤʠʥʝʨʘʣʴʥʳʡ ʠʭ ʩʦʩʪʘʚ - ʜʦʤʠʥʠʨʫʶʱʠʡ ʚ ʩʦʩʪʘʚʝ 

ʧʦʨʦʜ ʧʣʘʛʠʦʢʣʘʟ (55-60%), ʘʤʬʠʙʦʣ (25%), ʙʠʦʪʠʪ (30%) ʠ ʢʚʘʨʮ (ʜʦ 5.0%). ɺʩʪʨʝʯʘʶʪʩʷ 

ʢʚʘʨʮʝʚʳʝ ʜʠʦʨʠʪʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʚʘʨʮʘ 6.0-10%. ʂʚʘʨʮʝʚʳʝ ʜʠʦʨʠʪʳ 

ʧʦʣʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ, ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ, ʤʘʩʩʠʚʥʳʝ ʧʦʨʦʜʳ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ, 

ʥʝʨʝʜʢʦ ʧʦʨʬʠʨʦʚʠʜʥʳʝ, ʢʦʪʦʨʳʝ ʩʣʦʞʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʣʘʛʠʦʢʣʘʟʦʤ (50-60%, 

ʯʘʩʪʦ ʟʦʥʘʣʴʥʳʝ), ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʦʡ (10-20%), ʢʚʘʨʮʝʤ (15-25% ʠ ʙʦʣʝʝ) ʠ ʨʝʞʝ ʙʠʦʪʠʪʦʤ 

(<3%). ʀʟ ʚʪʦʨʠʯʥʳʭ, ʢʨʦʤʝ ʧʝʨʣʠʪʘ ʠ ʭʣʦʨʠʪʘ, ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ ʢʘʨʙʦʥʘʪ ʠ ʨʫʜʥʠʡ. 

ʇʣʘʛʠʦʛʨʘʥʠʪʳ ʯʝʪʚʝʨʪʦʡ ʬʘʟʳ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʐʠʨʢʝʥʪ. ʆʥʠ 

ʧʨʦʨʳʚʘʶʪ ʬʠʣʣʠʪʦʚʠʜʥʳʝ ʩʣʘʥʮʳ ʦʙʠʟʘʨʘʥʛʩʢʦʡ ʩʚʠʪʳ, ʛʘʙʙʨʦ ʧʝʨʚʦʡ ʠ ʜʠʦʨʠʪʳ 

ʚʪʦʨʦʡ ʬʘʟʳ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʣʘʛʠʦʛʨʘʥʠʪʳ ʩʝʢʫʪʩʷ ʜʘʡʢʘʤʠ ʠ ʞʠʣʘʤʠ 

ʣʝʡʢʦʧʣʘʛʠʦʛʨʘʥʠʪʦʚ. ʇʣʘʛʠʦʛʨʘʥʠʪʳ ʩʣʘʛʘʶʪ ʰʪʦʢʦʦʙʨʘʟʥʳʝ ʠ ʧʣʘʩʪʦʦʙʨʘʟʥʳʝ ʪʝʣʘ. 

ʇʣʦʱʘʜʴ ʚʳʭʦʜʦʚ ʧʣʘʛʠʦʛʨʘʥʠʪʦʚ - ʦʪ 0.1 ʜʦ 5.0-6.0 ʢʤ
2
. ʇʣʘʛʠʦʛʨʘʥʠʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʩʨʝʜʥʝ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʣʝʡʢʦʢʨʘʪʦʚʳʝ ʧʦʨʦʜʳ, ʚ ʦʩʥʦʚʥʦʤ, ʙʝʣʦʡ, ʨʦʟʦʚʘʪʦʡ, 

ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʦʡ ʦʢʨʘʩʢʠ. ʉʦʩʪʦʷʪ ʧʣʘʛʠʦʛʨʘʥʠʪʳ ʠʟ ʧʣʘʛʠʦʢʣʘʟʘ (55-60%), ʢʚʘʨʮʘ (33-

35%), ʘʤʬʠʙʦʣʘ (4.0-6.0%) ʠ ʙʠʦʪʠʪʘ (4.0-5.0%), ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ (1.0-2.0%) ʢʘʣʠʰʧʘʪʘ. 

ɸʢʮʝʩʩʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʫʜʥʳʤ ʤʠʥʝʨʘʣʦʤ, ʘʧʘʪʠʪʦʤ ʠ ʮʠʨʢʦʥʦʤ, ʘ ʚʪʦʨʠʯʥʳʝ ï 

ʧʝʣʠʪʦʤ ʠ ʭʣʦʨʠʪʦʤ. 

ʃʝʡʢʦʧʣʘʛʠʦʛʨʘʥʠʪʳ ʧʷʪʦʡ ʬʘʟʳ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʨʝʜʢʦ 

ʧʦʨʬʠʨʦʚʠʜʥʳʝ ʧʦʨʦʜʳ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ, ʨʦʟʦʚʘʪʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʧʣʘʛʠʦʢʣʘʟʘ ï 
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ʦʣʠʛʦʢʣʘʟʘ (57-60%), ʢʚʘʨʮʘ (35-40%), ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʘʣʠʰʧʘʪʘ (5.0-10%) ʠ 

ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ ï ʘʤʬʠʙʦʣʘ (0.5-1.0%), ʙʠʦʪʠʪʘ (0.3-1.0%). 

ʇʣʘʛʠʦʢʣʘʟ ʦʙʨʘʟʫʝʪ ʛʠʧʠʜʠʦʤʦʨʬʥʳʝ, ʨʝʞʝ ʠʜʠʦʤʦʨʬʥʳʝ ʠ ʢʩʝʥʦʤʦʨʬʥʳʝ 

ʧʦʣʠʩʠʥʪʝʪʠʯʝʩʢʠ ʩʜʚʦʡʥʠʢʦʚʘʥʥʳʝ ʠ ʟʦʥʘʣʴʥʳʝ ʟʝʨʥʘ ʨʘʟʤʝʨʦʤ 0.2-3.0 ʤʤ. ɸʤʬʠʙʦʣ 

ʧʨʝʜʩʪʘʚʣʝʥ ʢʝʨʩʫʪʠʪʦʤ, ʙʫʨʦʡ ʠ ʟʝʣʝʥʦʡ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʦʡ. ʂʝʨʩʫʪʠʪ ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ 

ʚ ʛʘʙʙʨʦ ʠ ʦʙʨʘʟʫʝʪ ʢʩʝʥʦʤʦʨʬʥʳʝ ʟʝʨʥʘ ʨʘʟʤʝʨʦʤ ʜʦ 2.0 ʤʤ. ʇʠʨʦʢʩʝʥ ʧʨʝʜʩʪʘʚʣʝʥ 

ʘʚʛʠʪʦʤ. ɸʚʛʠʪ ʦʙʨʘʟʫʝʪ ʛʠʧʠʜʠʦʤʦʨʬʥʳʝ ʠ ʢʩʝʥʦʤʦʨʬʥʳʝ ʟʝʨʥʘ ʨʘʟʤʝʨʦʤ 0.2-2.0 ʤʤ, 

ʯʘʩʪʦ ʟʘʤʝʱʘʝʪʩʷ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʦʡ, ʵʧʠʜʦʪʦʤ ʠ ʢʣʠʥʦʮʦʠʟʠʪʦʤ. ɹʠʦʪʠʪ ʟʘʤʝʱʘʝʪ 

ʨʦʛʦʚʫʶ ʦʙʤʘʥʢʫ ʠ ʧʠʨʦʢʩʝʥ. ʆʙʱʘʷ ʞʝʣʝʟʠʩʪʦʩʪʴ ʙʠʦʪʠʪʘ - 45-53%. ʂʘʣʠʰʧʘʪ ʦʙʨʘʟʫʝʪ 

ʢʩʝʥʦʤʦʨʬʥʳʝ ʟʝʨʥʘ ʨʘʟʤʝʨʦʤ ʜʦ 3.0 ʤʤ.  

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʐʠʨʢʝʥʪʩʢʦʛʦ ʠʥʪʨʫʟʠʚʘ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ. ʉʨʝʜʥʝʝ 

ʩʦʜʝʨʞʘʥʠʝ SiO2 ʚ ʧʦʨʦʜʘʭ ʐʠʨʢʝʥʪʩʢʦʛʦ ʠʥʪʨʫʟʠʚʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 48.01-52.74% (ʛʘʙʙʨʦ, 

ʛʘʙʙʨʦ-ʜʠʦʨʠʪʳ) ʜʦ 72.80-74.00% (ʧʣʘʛʠʦʛʨʘʥʠʪʳ, ʣʝʡʢʦʢʨʘʪʦʚʳʝ ʧʣʘʛʠʦʛʨʘʥʠʪʳ). 

ʉʫʤʤʘʨʥʘʷ ʱʝʣʦʯʥʦʩʪʴ (Na2O+K2O) ʧʦʨʦʜ ʐʠʨʢʝʥʪʩʢʦʛʦ ʠʥʪʨʫʟʠʚʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 

2.84 (ʛʘʙʙʨʦ), 3.95 (ʜʠʦʨʠʪʳ ʠ ʢʚʘʨʮʝʚʳʝ ʜʠʦʨʠʪʳ), 5.44 (ʧʣʘʛʠʦʛʨʘʥʠʪʳ) ʠ 6.57 

(ʣʝʡʢʦʧʣʘʛʠʦʛʨʘʥʠʪʳ). ʆʪʥʦʰʝʥʠʝ K2O/Na2O ʚ ʧʦʨʦʜʘʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0.08 ʜʦ 0.23, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʨʘʥʠʪʦʠʜʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ ʥʘʪʨʠʝʚʦʡ ʩʝʨʠʠ. ʅʘ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ TAS 

(Na2O+K2O-SiO2) ʜʠʘʛʨʘʤʤʝ ʬʠʛʫʨʘʪʠʚʥʳʝ ʪʦʯʢʠ ʩʦʩʪʘʚʦʚ ʧʦʨʦʜ ʐʠʨʢʝʥʪʩʢʦʛʦ 

ʠʥʪʨʫʟʠʚʘ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʧʦʣʝ ʛʘʙʙʨʦ, ʛʘʙʙʨʦ-ʜʠʦʨʠʪʦʚ, ʜʠʦʨʠʪʦʚ ʠ ʧʣʘʛʠʦʛʨʘʥʠʪʦʚ (ʨʠʩ. 

2) [5]. 

 

ʈʠʩʫʥʦʢ 2. ʇʦʣʦʞʝʥʠʝ ʩʦʩʪʘʚʦʚ ʛʘʙʙʨʦ ʠ ʧʣʘʛʠʦʛʨʘʥʠʪʦʠʜʦʚ ʐʠʨʢʝʥʪʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʜʠʘʛʨʘʤʤʝ (Na2O+K2O) - SiO2. ʇʦʣʷ ʧʦʨʦʜ ʧʦ [3, 4] 

Figure 2. Position of the compositions of the gabbro and plagiogranitoids of the Shirkent 

intrusion on the diagram (Na2O+K2O) - SiO2. Rock fields according to 

 
 

ʅʘ ʜʠʘʛʨʘʤʤʘʭ K2O-SiO2 ʠ AFM, ʧʦʨʦʜʳ ʐʠʨʢʝʥʪʩʢʦʛʦ ʠʥʪʨʫʟʠʚʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʧʝʨʝʭʦʜʥʦʡ ʦʙʣʘʩʪʠ ʤʝʞʜʫ ʪʦʣʝʠʪʦʚʦʡ ʠ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ ʩʝʨʠʝʡ (ʨʠʩ. 3, 4). 

ʄʘʛʥʝʟʠʘʣʴʥʦʩʪʴ Mg# ʠʥʪʨʫʟʠʚʥʳʭ ʧʦʨʦʜ ʠʟʫʯʝʥʥʦʛʦ ʤʘʩʩʠʚʘ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 0.60-

0.15, ʪʦ ʝʩʪʴ ʦʪ ʚʳʩʦʢʦʤʘʛʥʝʟʠʘʣʴʥʳʭ (ʛʘʙʙʨʦ, ʛʘʙʙʨʦ-ʜʠʦʨʠʪʳ), ʩʨʝʜʥʝʤʘʛʥʝʟʠʘʣʴʥʳʭ 

(ʜʠʦʨʠʪʳ) ʜʦ ʥʠʟʢʦʤʘʛʥʝʟʠʘʣʴʥʳʭ (ʧʣʘʛʠʦʛʨʘʥʠʪʳ, ʣʝʡʢʦʧʣʘʛʠʦʛʨʘʥʠʪʳ).  
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 ʈʠʩʫʥʦʢ 3. K2O- SiO2 ʜʠʘʛʨʘʤʤʘ ʜʣʷ ʧʦʨʦʜ 

ʐʠʨʢʝʥʪʩʢʦʛʦ ʠʥʪʨʫʟʠʚʘ ʇʦʣʷ ʧʦ [8] 

Figure 3. K2O- SiO2 diagram for rocks of the 

Shirkent intrusion. The fields are according to 

ʈʠʩʫʥʦʢ 4. ɼʠʘʛʨʘʤʤʘ AFM  ʜʣʷ 

ʧʦʨʦʜ ʐʠʨʢʝʥʪʩʢʦʛʦ ʠʥʪʨʫʟʠʚʘ 

Figure 4. AFM diagram for the rocks 

of the Shirkent intrusion 

  
 

ɺ ʧʨʦʮʝʩʩʝ ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʩ ʧʦʚʳʰʝʥʥʳʤ SiO2 ʦʪ ʛʘʙʙʨʦ ʢ 

ʣʝʡʢʦʧʣʘʛʠʦʛʨʘʥʠʪʘʤ ʟʘʢʦʥʦʤʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʷ Na2O, K2O ʠ ʠʭ ʩʫʤʤʳ, ʘ 

ʢʦʣʠʯʝʩʪʚʦ TiO2, Al2O3, ɆFeO, MnO, ʘ ʪʘʢʞʝ CaO ʠ MgO, ʥʘʦʙʦʨʦʪ, ʫʤʝʥʴʰʘʝʪʩʷ (ʪʘʙʣ. 1). 

ʇʦʨʦʜʳ ʐʠʨʢʝʥʪʩʢʦʛʦ ʠʥʪʨʫʟʠʚʘ ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʪʦʣʝʠʪʦʚʦʡ ʠ 

ʥʠʟʢʦʢʘʣʠʝʚʦʡ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ ʩʝʨʠʠ. 
 

ʊʘʙʣʠʮʘ 1. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʐʠʨʢʝʥʪʩʢʦʛʦ ʠʥʪʨʫʟʠʚʘ 

Table 1. Chemical composition of rocks of the Shirkent intrusion 
ʆʢʩʠʜʳ  ʉ4955ʘ ʉ4955ʙ 6301 6297 ʉ4334ʘ ʇ4955 6023 6296 6303 6031 ʉ4955 6308 2753 

 SiO2 48.01 49.10 49.22 50.11 51.80 52.00 52.74 53.10 54.72 56.71 58.84 72.80 74.00 

 TiO2 0.45 0.56 0.44 1.02 0.52 0.81 1.35 1.50 0.92 0.70 1.02 0.30 0.28 

 Al2O3 18.60 17.68 16.63 17.11 16.90 16.26 14.84 15.60 15.42 17.20 14.44 12.74 15.37 

 Fe2O3 1.15 1.68 1.67 2.23 1.20 1.80 2.92 4.25 2.27 2.23 4.64 1.37 1.79 

 FeO 5.46 3.93 6.53 8.05 7.70 6.46 9.76 8.25 6.37 5.29 8.25 2.52 1.44 

 MnO 0.13 0.11 0.16 0.20 0.18 0.14 0.18 0.16 0.10 0.12 0.30 0.07 0.03 

 MgO 8.07 8.11 8.87 6.67 6.70 7.01 4.70 4.20 6.20 4.95 1.56 0.40 0.25 

 CaO 14.42 13.95 12.93 10.08 10.40 10.11 8.09 7.25 7.81 7.03 6.00 2.23 0.91 

Na2O 1.60 2.20 1.76 2.77 2.20 3.14 3.20 3.95 3.20 2.12 3.60 4.54 4.80 

 K2O 0.20 0.40 0.20 0.30 0.50 0.60 0.80 0.45 0.90 1.28 0.28 0.90 1.77 

 P2O5 0.03 0.04 0.01 0.05 0.14 0.15 0.18 0.08 0.11 0.14 0.31 0.07 0.26 

 ʇ. ʧ. ʧ. 1.32 1.61 1.54 1.12 1.80 0.97 1.10 0.81 1.55 1.78 0.30 1.53 0.43 

Cʫʤʤʘ 99.44 99.37 99.96 99.71 100.04 99.45 99.86 99.60 99.57 99.55 99.54 99.47 101.33 

K2O+ 

Na2O 

1.80 2.60 1.96 3.07 2.70 3.74 4.00 4.40 4.10 3.40 3.88 5.44 6.57 

K2O/ 

Na2O 

0.12 0.18 0.11 0.11 0.23 0.19 0.25 0.11 0.28 0.60 0.08 0.20 0.37 

Mg# 0.60 0.67 0.58 0.45 0.47 0.52 0.33 0.34 0.49 0.48 0.16 0.22 0.15 

Al/NK  6.5 4.4 5.3 3.5 4.1 2.8 2.4 2.2 2.5 3.5 2.3 1.5 1.9 

Al/CNK 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.8 0.7 1.0 0.8 1.0 1.50 

Fe* /Fe*

+MgO 

0.45 0.41 0.48 0.61 0.57 0.54 0.73 0.75 0.58 0.60 0.89 0.91 0.93 

ʇʨʠʤʝʯʘʥʠʝ. ʆʙʨʘʟʮʳ - ʉ4955ʘ, ʉ4955ʙ, 6301, 6297, ʉ4334ʘ, ʇ4955 - ʛʘʙʙʨʦ I ʬʘʟʳ, 6023, 6296, 6303, 6031, 

ʉ4955 ï ʜʠʦʨʠʪʳ ʠ ʢʚʘʨʮʝʚʳʝ ʜʠʦʨʠʪʳ II  ʬʘʟʳ, 6308 -ʧʣʘʛʠʦʛʨʘʥʠʪ IV ʬʘʟʳ, 2753 ï ʣʝʡʢʦʧʣʘʛʠʦʛʨʘʥʠʪ V 

ʬʘʟʳ. Fe* - ʩʫʤʤʘ ʦʢʩʠʜʦʚ ʞʝʣʝʟʘ. ɸʥʘʣʠʟʳ ʛʘʙʙʨʦ ʠ ʧʣʘʛʠʦʛʨʘʥʠʪʦʠʜʦʚ ʐʠʨʢʝʥʪʩʢʦʛʦ ʤʘʩʩʠʚʘ ʣʶʙʝʟʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʢʪʦʨʦʤ ʛʝʦʣ.-ʤʠʥ. ʥʘʫʢ ɺ.ʉ. ʃʫʪʢʦʚʳʤ. 

A M

F

Tholeiite Series

Calc-alkaline Series

AFM plot Irvine and Baragar 1971
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ɻʘʙʙʨʦ, ʛʘʙʙʨʦ-ʜʠʦʨʠʪʳ ʧʝʨʚʦʡ, ʜʠʦʨʠʪʳ, ʢʚʘʨʮʝʚʳʝ ʜʠʦʨʠʪʳ ʚʪʦʨʦʡ ʬʘʟʳ - ʵʪʦ 

ʫʤʝʨʝʥʥʦ ʛʣʠʥʦʟʸʤʠʩʪʳʝ ʧʦʨʦʜʳ, ʘ ʢʠʩʣʳʝ ʯʣʝʥʳ ʩʝʨʠʠ - ʧʣʘʛʠʦʛʨʘʥʠʪʳ ʠ 

ʣʝʡʢʦʧʣʘʛʠʦʛʨʘʥʠʪʳ ʷʚʣʷʶʪʩʷ ʧʝʨʝʩʳʱʝʥʥʳʤʠ ʛʣʠʥʦʟʸʤʦʤ ʠʥʪʨʫʟʠʚʥʳʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ (ʨʠʩ. 6). 

 

ʈʠʩʫʥʦʢ 5. ʇʦʣʦʞʝʥʠʝ ʩʦʩʪʘʚʦʚ ʧʦʨʦʜ 

ʐʠʨʢʝʥʪʩʢʦʛʦ ʠʥʪʨʫʟʠʚʘ ʥʘ ʜʠʘʛʨʘʤʤʝ 

K2O-Na2O. ʇʦʣʷ ʧʦ [7] 

Figure 5. Position of the rock compositions of 

the Shirkent intrusion on the K2O-Na2O 

diagram. The fields are according to  

ʈʠʩʫʥʦʢ 6. ɼʠʘʛʨʘʤʤʘ Al 2O3/(Na2O + 

K2O) ï Al 2O3/(CaO+Na2O+K2O) ʜʣʷ ʧʦʨʦʜ 

ʐʠʨʢʝʥʪʩʢʦʛʦ ʠʥʪʨʫʟʠʚʘ 

Figure 6. Diagram Al2O3/(Na2O + K2O) - 

Al 2O3/(CaO + Na2O + K2O) for rocks of the 

Shirkent intrusion  

 

 
 

ɻʘʙʙʨʦ-ʧʣʘʛʠʦʛʨʘʥʠʪʦʠʜʳ ʰʠʨʢʝʥʪʩʢʦʛʦ ʠʥʪʨʫʟʠʚʘ ʚ ʦʩʥʦʚʥʦʤ ʦʪʥʦʩʷʪʩʷ ʢ 

ʤʘʛʥʝʟʠʘʣʴʥʳʤ ʪʠʧʘʤ ʧʦʨʦʜ [6] (ʨʠʩ.7). 

 

ʈʠʩʫʥʦʢ 7. ʉʦʩʪʘʚʳ ʛʘʙʙʨʦ ʠ ʧʣʘʛʠʦʛʨʘʥʠʪʦʠʜʦʚ ʐʠʨʢʝʥʪʩʢʦʛʦ ʠʥʪʨʫʟʠʚʘ ʥʘ 

FeO*/FeO*+MgO - SiO2 ʜʠʘʛʨʘʤʤʝ  

Figure 7. Compositions of gabbro-plagiogranitoids of the Shirkent intrusion on the 

FeO*/FeO*+MgO - SiO2 diagram 
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ʆʪʣʠʯʠʪʝʣʴʥʳʝ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʨʦʜ ʐʠʨʢʝʥʪʩʢʦʛʦ ʠʥʪʨʫʟʠʚʘ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʨʝʜʥʠʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤʠ [2] ʥʘʛʣʷʜʥʦ ʚʠʜʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2. ʉʨʝʜʥʠʝ ʭʠʤʠʯʝʩʢʠʝ ʩʦʩʪʘʚʳ ʧʦʨʦʜ ʐʠʨʢʝʥʪʩʢʦʛʦ ʠʥʪʨʫʟʠʚʘ ʠ ʠʭ 

ʩʨʘʚʥʝʥʠʝ ʩʦ ʩʨʝʜʥʠʤʠ ʪʠʧʘʤʠ ʛʘʙʙʨʦ, ʜʠʦʨʠʪʦʚ, ʢʚʘʨʮʝʚʳʭ ʜʠʦʨʠʪʦʚ ʠ 

ʧʣʘʛʠʦʛʨʘʥʠʪʦʚ [2] 

Table 2. Average chemical compositions of rocks of the Shirkent intrusion and their 

comparison with average types of gabbro, diorite, quartz diorite and plagiogranite 
ʆʢʩʠʜʳ 1 2 3 4 5 6 7 8 

SiO2 50.43 49.22 54.84 55.45 58.84 61.12 72.80 72.59 

TiO2 0.74 0.79 1.04 0.87 1.02 0.85 0.30 0.33 

Al2O3 16.86 17.08 16.07 16.81 14.44 14.79 12.74 14.87 

Fe2O3 1.81 2.62 2.92 5.64 4.64 3.22 1.37 0.71 

FeO 6.84 6.39 6.64 4.28 8.25 5.61 2.52 1.33 

MnO 0.16 0.13 0.13 0.12 0.30 0.12 0.07 0.12 

MgO 7.16 7.42 5.12 5.71 1.56 3.51 0.40 0.49 

CaO 11.43 12.00 7.36 6.68 6.00 4.92 2.23 1.95 

Na2O 2.41 2.72 3.09 3.05 3.60 3.25 4.54 4.82 

K2O 0.43 0.50 0.88 1.00 0.28 2.34 0.90 1.68 

P2O5 0.09 0.20 0.11 0.10 0.31 0.12 0.07 0.18 

ʇ ʧ ʧ 1.35 - 1.38 - 0.30 - 1.53 - 

Cʫʤʤʘ 99.69 99.07 99.57 99.71 99.54 99.85 99.47 99.07 

K2O+ Na2O 2.84 3.22 3.97 4.05 3.88 5.59 5.44 6.50 

K2O/ Na2O 0.18 0.18 0.28 0.33 0.08 0.72 0.20 0.35 

Mg# 0.46 0.46 0.36 0.38 0.11 0.29 0.10 0.20 

ʇʨʠʤʝʯʘʥʠʝ. ʉʨʝʜʥʠʝ ʩʦʩʪʘʚʳ: 1 - ʛʘʙʙʨʦ ʐʠʨʢʝʥʪʘ, 2 - ʩʨʝʜʥʠʡ ʪʠʧ ʛʘʙʙʨʦ, 3 - ʜʠʦʨʠʪ 

ʐʠʨʢʝʥʪʘ, 4 - ʩʨʝʜʥʠʡ ʪʠʧ ʜʠʦʨʠʪʘ, 5 - ʢʚʘʨʮʝʚʳʡ ʜʠʦʨʠʪ ʐʠʨʢʝʥʪʘ, 6 - ʩʨʝʜʥʠʡ ʪʠʧ 

ʢʚʘʨʮʝʚʦʛʦ ʜʠʦʨʠʪʘ, 7 - ʧʣʘʛʠʦʛʨʘʥʠʪ ʐʠʨʢʝʥʪʘ, 8 - ʩʨʝʜʥʠʡ ʪʠʧ ʧʣʘʛʠʦʛʨʘʥʠʪʘ. ʉʨʝʜʥʠʝ 

ʪʠʧʳ ʧʦʨʦʜ - ʧʦ [2]. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʘʙʙʨʦ ʠ ʧʣʘʛʠʦʛʨʘʥʠʪʦʠʜʳ ʐʠʨʢʝʥʪʩʢʦʛʦ ʠʥʪʨʫʟʠʚʘ ʦʪʥʦʩʷʪʩʷ ʢ 

ʪʦʣʝʠʪʦʚʦʡ ʠ ʥʠʟʢʦʢʘʣʠʝʚʦʡ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ ʩʝʨʠʠ, ʚ ʦʩʥʦʚʥʦʤ, 

ʫʤʝʨʝʥʥʦʛʣʠʥʦʟʝʤʠʩʪʳʝ ʠ ʤʘʛʥʝʟʠʘʣʴʥʳʝ (ʛʘʙʙʨʦ, ʛʘʙʙʨʦ-ʜʠʦʨʠʪʳ, ʜʠʦʨʠʪʳ, ʢʚʘʨʮʝʚʳʝ 

ʜʠʦʨʠʪʳ) ʧʦʨʦʜʳ. ʂʠʩʣʳʝ ʧʦʨʦʜʳ ʐʠʨʢʝʥʪʩʢʦʛʦ ʤʘʩʩʠʚʘ - ʧʣʘʛʠʦʛʨʘʥʠʪʳ ʠ 

ʣʝʡʢʦʧʣʘʛʠʦʛʨʘʥʠʪʳ ʷʚʣʷʶʪʩʷ ʛʣʠʥʦʟʝʤʠʩʪʳʤʠ ʠ ʞʝʣʝʟʠʩʪʳʤʠ ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ.  
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áßÝßÝÔëÞ׳ÚÔ ÛÑÞÜÚÏÑÚáÔØÔëÎÔÔ ּתÔÙÝ׳ÚÔ ÔÙÞÜßÓÔÎÔ ÏÌÍÍÜÚ-

Û×ÌÏÔÚÏÜÌÞÔÔ äÔÜÖÑÙÞ, ØÔÙÞÌפÌÔ ׳ÔÝÚÜÔ ּתÌÙßÍ (ÞÔÕÚÙ 

äÚÙÔ ּתÌÙßÍ) 
Øìץú÷ì íì úøóôĄô āÿýÿýôċþ״úô ûñþüúāôøôċîôô ôùþüÿóôîô ïìííüú-

û÷ìïôúïüìùôþúôðôô äôüöñùþ íìāĄôðì Ąÿðììýþ. Ïìííüú îì û÷ìïôúïüìùôþúôð״úô 
øìýýôî íì ýô÷ýô÷ìô øìïøìþôöôô þú÷ñôþ îì ú״ìöýìùïô-ôĄץúüô öìøöì÷ôõðúü, ìýúýìù, 
 ,ú״ú, ðôúüôþ״úô ïô÷āúöô øÿĆþìðô÷ îì øìïùñóôì÷ (ïìííüú, ïìííüú-ðôúüôþ״ôùýוֹ
ðôúüôþ״úô öîìüþý) øÿþìì÷÷ôץìùð. Û÷ìïôúïüìùôþ״ú îì ÷ñõöúû÷ìïôúïüìùôþ״ú íúĄìùð 

  .ìùðúü øñíúĄìùð״úô øìïøìþôöôô ïô÷āúöô íì÷ìùð ðúĄþì îì ú״ôùýוֹ
Öì÷ôðîúòì״ú: ûñþüúāôøôċ, ïìííüú, ðôúüôþ״ú, û÷ìïôúïüìùôþ״ú, ôùþüÿóôîô 

äôüöñùþ, øôùþìץìô ׳ôýúüô ּתìùÿí, ÞôČùĄúùô ּתìùÿí. 

 

ʇɽʊʈʆʍʀʄʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʇʆʈʆɼ ʐʀʈʂɽʅʊʉʂʆɻʆ ɻɸɹɹʈʆ-

ʇʃɸɻʀʆɻʈɸʅʀʊʅʆɻʆ ʀʅʊʈʋɿʀɺɸ ʖɾʅʆ-ɻʀʉʉɸʈʉʂʆʁ ɿʆʅʓ (ʖɾʅʓʁ 

ʊʗʅʔ ʐɸʅʔ) 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʐʠʨʢʝʥʪʩʢʦʛʦ ʠʥʪʨʫʟʠʚʘ 

ʛʘʙʙʨʦ-ʧʣʘʛʠʦʛʨʘʥʠʪʦʠʜʦʚ. ɻʘʙʙʨʦ ʠ ʧʣʘʛʠʦʛʨʘʥʠʪʦʠʜʳ ʤʘʩʩʠʚʘ ʦʪʥʦʩʷʪʩʷ ʢ ʪʦʣʝʠʪʦʚʦʡ ʠ 

ʥʠʟʢʦʢʘʣʠʝʚʦʡ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ ʩʝʨʠʠ, ʚ ʦʩʥʦʚʥʦʤ, ʫʤʝʨʝʥʥʦ-ʛʣʠʥʦʟʝʤʠʩʪʳʤ ʠ 

ʤʘʛʥʝʟʠʘʣʴʥʳʤ (ʛʘʙʙʨʦ, ʛʘʙʙʨʦ-ʜʠʦʨʠʪʳ, ʜʠʦʨʠʪʳ, ʢʚʘʨʮʝʚʳʝ ʜʠʦʨʠʪʳ) ʧʦʨʦʜʘʤ. 

ʇʣʘʛʠʦʛʨʘʥʠʪʳ ʠ ʣʝʡʢʦʧʣʘʛʠʦʛʨʘʥʠʪʳ ʠʥʪʨʫʟʠʚʘ ʷʚʣʷʶʪʩʷ ʚr ʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʳʤʠ ʠ 

ʞʝʣʝʟʠʩʪʳʤʠ ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʪʨʦʭʠʤʠʷ, ʛʘʙʙʨʦ, ʜʠʦʨʠʪʳ, ʧʣʘʛʠʦʛʨʘʥʠʪʳ, ʐʠʨʢʝʥʪʩʢʠʡ 

ʠʥʪʨʫʟʠʚ, ʖʞʥʦ-ɻʠʩʩʘʨʩʢʘʷ ʟʦʥʘ, ʖʞʥʳʡ ʊʷʥʴ-ʐʘʥʴ. 

 

PETROCHEMICAL CHARACTERISTICS OF THE ROCKS OF THE SHIRKENT 

GABBRO-PLAGIOGRANITE INTRUSION OF SOUTHERN GISSAR ZONE (SOUTH 

TIAN SHAN)  

The article is devoted to the petrochemical characteristics of the Shirkent intrusion of 

gabbro-plagiogranitoids. The gabbro and plagiogranitoids of the massif belong to the tholeiitic 

and low-potassium calc-alkaline series, mainly metaluminiuos and magnesian (gabbro, gabbro-

diorite, diorite, quartz diorite) rocks. Plagiogranites and leukoplagiogranites of the intrusion are 

high-alumina and ferruginous magmatic formations. 

Keywords: petrochemistry, gabbro, diorites, plagiogranites, Shirkent intrusion, South 

Gissar zone, South Tien Shan. 

 

ØìĆ÷ÿøúþ ðìü íúüìô øÿì÷÷ôĀ: ϱúṉôñî Ìøüôððôù Öÿăìöúîôă ¬ ÐúùôĄïú״ô ðìî÷ìþôô 
úøóïúüôô Þúֹוôöôýþúù íì ùúøô Ý.Ìõù, øÿì÷÷ôøô öì÷úùô öìĀñðüìô ïñúĉöú÷úïôċ, 
āúðôøô öì÷úùô ÔÏÝÓÞÝ ÌØÔÞ. Ýÿüúסì:734063, ּתÿø״ÿüôô Þúֹוôöôýþúù, Ą. ÐÿĄìùíñ, 
āôČíúùô Üðìö, 121. Þñ÷ñĀúù: (+992) 934-36-26-68. E-mail: petrology_tj@mail.ru  

 

ʉʚʝʜʝʥʠʝ ʦʙ ʘʚʪʦʨʝ: ʍʦʜʞʠʝʚ ɸʤʨʠʜʜʠʥ ʂʫʯʘʢʦʚʠʯ ï ʊʘʜʞʠʢʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ. ɸʡʥʠ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʛʝʦʵʢʦʣʦʛʠʠ, 

ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ; ʩʨʘʪʰʠʡ ʥʘʫʯʥֹוʡ ʩʦʪʨʫʜʥʠʢ ʀɻʉʉʉ ʅɸʅʊ. ɸʜʨʝʩ: 734063, 

mailto:petrology_tj@mail.ru


40 
 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, ʛ. ɼʫʰʘʥʙʝ, ʧʨʦʩʧʝʢʪ ʈʫʜʘʢʠ 121. ʊʝʣʝʬʦʥ: (+992) 934-36-26-

68. E-mail: petrology_tj @mail.ru  

 

Information about the author: Khojiev Amriddin Kuchakovich - Tajik State Pedagogical 

University named after. S. Aini, Senior Lecturer, Department of Geoecology, Senior Researcher; 

senior researcher of the IGSSS NAST. Address: 734063, Republic of Tajikistan, Dushanbe, 

Rudaki avenue 121. Phone: (+992) 934-36-26-68. E-mail: petrology_tj@mail.ru  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:petrology_tj@mail.ru


41 
 

ʋɼʂ 504.064.37:528.8+627.141.1: 911.3+551.332.56 

ɼʀʉʊɸʅʎʀʆʅʅʓʁ ʄʆʅʀʊʆʈʀʅɻ ʇʈʆʈʓɺʆʆʇɸʉʅʓʍ ʃɽɼʅʀʂʆɺʓʍ 

ʆɿɪʈ ɹɸʉʉɽʁʅɸ ʈɽʂʀ ɻʋʅʊ (ʊɸɼɾʀʂʀʉʊɸʅ) 

 

ʅʘʚʨʫʟʰʦʝʚ ʍ.ɼ., ʌʘʟʳʣʦʚ ɸ.ʈ.  

ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʫʢ ʊʘʜʞʠʢʠʩʪʘʥʘ 

 

ʇʦ ʘʙʩʦʣʶʪʥʦʡ ʚʦʜʦʥʦʩʥʦʩʪʠ ʩʘʤʳʤʠ ʢʨʫʧʥʳʤʠ ʨʝʢʘʤʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʷʚʣʷʶʪʩʷ ʨʨ. 

ɺʘʭʰ, ɿʝʨʘʚʰʘʥ, ʂʘʬʠʨʥʠʛʘʥ ʠ ʇʷʥʜʞ, ʚʦʜʳ ʢʦʪʦʨʦʡ ʚ ʧʨʝʜʝʣʘʭ ʧʨʦʪʝʢʘʥʠʷ ʚ 

ʧʦʛʨʘʥʠʯʥʦʡ ʟʦʥʝ ʊʘʜʞʠʢʠʩʪʘʥ-ɸʬʛʘʥʠʩʪʘʥ ʦʪʥʦʩʷʪʩʷ ʢ ʪʨʘʥʩʛʨʘʥʠʯʥʳʤ. ʋʜʝʣʴʥʘʷ 

ʚʦʜʦʥʦʩʥʦʩʪʴ ʨʝʢ ʊʘʜʞʠʢʠʩʪʘʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʨʦʛʨʘʬʠʯʝʩʢʠʤ ʠ ʚʳʩʦʪʥʳʤ ʧʦʣʦʞʝʥʠʝʤ 

ʚʦʜʦʩʙʦʨʦʚ ʠ ʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ʇʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʚʦʜʦʪʦʢʘʭ ʩʨʝʜʥʝʛʦ ʠ 

ʥʠʞʥʝʛʦ ʷʨʫʩʘ ʛʦʨ ʥʘʙʣʶʜʘʶʪʩʷ ʩʝʣʝʚʳʝ ʷʚʣʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʘʣʠʯʠʝʤ ʚ ʙʘʩʩʝʡʥʘʭ 

ʨʝʢ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʧʦʯʚʦʛʨʫʥʪʦʚ; ʙʦʣʴʰʠʤʠ ʫʢʣʦʥʘʤʠ ʨʫʩʝʣ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʚ ʨʫʩʣʘʭ ʠ ʥʘ ʩʢʣʦʥʘʭ ʨʳʭʣʦʦʙʨʘʟʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; ʠʥʪʝʥʩʠʚʥʳʤ 

ʩʥʝʛʦʪʘʷʥʠʝʤ ʠ ʣʠʚʥʝʚʳʤʠ ʜʦʞʜʷʤʠ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ [4]. 

ʉʨʝʜʠ ʩʪʠʭʠʡʥʳʭ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʛʦʨʘʭ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ 

ʛʣʷʮʠʘʣʴʥʳʝ ʩʝʣʠ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʚʳʥʦʩʘ ʛʨʷʟʝʢʘʤʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʚʥʝʟʘʧʥʦʩʪʴʶ ʩʭʦʜʘ. ɺ ʦʩʥʦʚʥʦʤ ʛʣʷʮʠʘʣʴʥʳʝ ʩʝʣʝʚʳʝ ʢʘʪʘʩʪʨʦʬʳ 

ʧʨʦʠʩʭʦʜʷʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʨʳʚʦʚ ʣʝʜʥʠʢʦʚʳʭ ʦʟʝʨ [1]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʩʫʱʝʩʪʚʫʶʪ 542 ʦʟʝʨʘ ʛʣʷʮʠʘʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʣʝʜʥʠʢʦʚʳʝ ʦʟʝʨʘ, ʧʝʨʝʧʦʣʥʝʥʠʝ 

ʢʦʪʦʨʳʭ ʚʝʜʝʪ ʢ ʠʭ ʧʨʦʨʳʚʫ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʙʨʘʟʦʚʘʥʠʶ ʩʝʣʝʡ. ʊʘʢ, ʚʩʣʝʜʩʪʚʠʝ 

ʧʨʦʨʳʚʘ ʛʣʷʮʠʘʣʴʥʦʛʦ ʦʟʝʨʘ ʚ ɼʘʰʪʜʘʨʝ, (ɿʘʧʘʜʥʳʡ ʇʘʤʠʨ) ʚʦʟʥʠʢʣʘ ʧʨʦʨʳʚʥʘʷ ʚʦʣʥʘ, 

ʦʙʨʘʟʦʚʘʚʰʘʷ ʢʨʫʧʥʳʡ ʩʝʣʝʚʦʡ ʧʦʪʦʢ ʦʙʲʝʤʦʤ 1.2 ʤʣʥ. ʤ
3
 ʦʩʘʜʢʦʚ, ʢʦʪʦʨʳʡ ʧʦʣʥʦʩʪʴʶ 

ʨʘʟʨʫʰʠʣ ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ɼʘʰʪ ʠ ʩʪʘʣ ʧʨʠʯʠʥʦʡ ʛʠʙʝʣʠ 24 ʯʝʣ [7].  

ɺʳʩʦʢʦʛʦʨʥʘʷ ʟʦʥʘ ʇʘʤʠʨʘ ʷʚʣʷʝʪʩʷ ʪʝʨʨʠʪʦʨʠʝʡ ʩ ʚʳʩʦʢʠʤʠ ʨʠʩʢʘʤʠ ʩʭʦʜʘ 

ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʤʠ ʝʞʝʤʝʩʷʯʥʳʤʠ ʘʥʘʣʠʟʘʤʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘʤʠ 

ʦʩʥʦʚʥʳʭ ʜʦʣʠʥ ʧʨʦʛʨʘʤʤʦʡ Google Earth. ʇʦʯʪʠ ʚ 80% ʜʦʣʠʥ ʇʘʤʠʨʘ ʥʘʙʣʶʜʘʣʠʩʴ 

ʩʭʦʜʳ ʩʝʣʝʡ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝʩʷ ʩʤʳʚʦʤ ʦʙʣʦʤʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʣʦʪʢʘʤʠ ʜʦʣʠʥ. 

ʅʘʩʝʣʝʥʠʝ ʇʘʤʠʨʘ ʧʨʦʞʠʚʘʝʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʫʟʢʠʭ ʜʦʣʠʥʘʭ ʧʦ ʙʝʨʝʛʘʤ ʨʝʢ ʠ ʩʭʦʜʳ 

ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʥʘʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʠ, ʢ ʩʦʞʘʣʝʥʠʶ, ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʝʨʪʚ.  

ʈʝʢʘ ɻʫʥʪ, ʩ ʧʣʦʱʘʜʴʶ ʚʦʜʦʩʙʦʨʘ 13 700 ʢʤ
2
, ʠ ʜʣʠʥʦʡ 296 ʢʤ, ʷʚʣʷʝʪʩʷ ʚʪʦʨʳʤ ʧʦ 

ʚʝʣʠʯʠʥʝ ʧʨʠʪʦʢʦʤ ʨʝʢʠ ʇʷʥʜʞ (ʨʠʩ. 1). ɹʘʩʩʝʡʥ ʜʘʥʥʦʡ ʨʝʢʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʠʪʦʢʠ ʩ ʧʨʦʨʳʚʦʦʧʘʩʥʳʤʠ ʛʦʨʥʳʤʠ ʦʟʝʨʘʤʠ - ɹʠʜʞʦʥʜʘʨʘ, 

ʅʠʤʘʮʜʘʨʘ, ɺʘʙʠʩʪʜʘʨʘ, ʄʫʥʜʘʨʘ, ɺʘʨʰʝʜʟʜʘʨʘ ʠ ʜʨ., ʷʚʣʷʶʱʠʝʩʷ ʦʩʥʦʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ 

ʩʭʦʜʘ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ. ʋʜʘʨʥʘʷ ʚʦʣʥʘ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ, ʩ ʦʙʣʦʤʦʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ 

ʧʨʠʢʨʳʚʘʝʪ ʨʫʩʣʦ ʨʝʢʠ ʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʜʪʦʧʣʝʥʠʶ ʙʝʨʝʛʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʜʦʤʦʚ, 

ʧʣʦʜʦʚʳʭ ʩʘʜʦʚ ʠ ʦʨʦʰʘʝʤʳʭ ʧʣʦʱʘʜʝʡ. 

ʈʝʢʘ ɼʘʰʪʜʘʨʘ (ʨʠʩ. 1) ʩ ʧʣʦʱʘʜʴʶ ʙʘʩʩʝʡʥʘ 31,5 ʢʤ
2
 (ʙʝʟ ʫʯʸʪʘ ʩʝʣʝʚʦʛʦ ʢʦʥʫʩʘ 

ʚʳʥʦʩʘ), ʜʣʠʥʦʡ ʦʩʥʦʚʥʦʛʦ ʨʫʩʣʘ - 10,2 ʢʤ ʠ ʩʫʤʤʘʨʥʦʡ ʧʣʦʱʘʜʴʶ ʣʝʜʥʠʢʦʚ ʚ ʚʝʨʭʦʚʴʷʭ 

1,6 ʢʤ
2 
ʷʚʣʷʝʪʩʷ ʧʨʠʪʦʢʦʤ ʨ. ʐʘʭʜʘʨʘ - ʧʨʠʪʦʢʘ ʨ. ɻʫʥʪ [6, 2].  

ɼʥʠʱʝ ʣʝʜʥʠʢʦʚʦʛʦ ʮʠʨʢʘ ʚ ʚʝʨʭʦʚʴʷʭ ʜʦʣʠʥʳ ʨ. ɼʘʰʪʜʘʨʘ ʟʘʧʦʣʥʝʥʦ 

ʣʝʜʦʩʦʜʝʨʞʘʱʝʡ ʤʦʨʝʥʥʦʡ ʤʘʩʩʦʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʜʚʫʤʷ ʢʨʫʧʥʳʤʠ ʢʘʤʝʥʥʳʤʠ 

ʛʣʝʪʯʝʨʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʜʦ 2002 ʛ. ʨʘʩʧʦʣʘʛʘʣʠʩʴ 2 ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʨʫʧʥʳʭ 

ʪʝʨʤʦʢʘʨʩʪʦʚʳʭ ʦʟʝʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʨʳʚʘ (7 ʘʚʛʫʩʪʘ 2002 ʛ.) ʧʨʘʚʦʛʦ, ʩʬʦʨʤʠʨʦʚʘʣʩʷ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʡ ʛʣʷʮʠʘʣʴʥʳʡ ʩʝʣʝʚʦʡ ʧʦʪʦʢ, ʧʨʠʚʝʜʰʠʡ ʢ ʯʝʣʦʚʝʯʝʩʢʠʤ ʞʝʨʪʚʘʤ ʠ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʟʨʫʰʝʥʠʷʤ ʥʠʞʝ ʧʦ ʜʦʣʠʥʝ ʩʘʤʦʡ ɼʘʰʪʜʘʨʳ ʠ ʜʘʣʝʝ ʧʦ ʜʦʣʠʥʝ ʐʘʭʜʘʨʳ 

[6, 10-14]. ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ʧʨʠʥʷʣʦ ʨʝʰʝʥʠʝ ʦ ʧʝʨʝʩʝʣʝʥʠʠ ʧʦʩʪʨʘʜʘʚʰʝʛʦ 

ʦʪ ʩʝʣʝʡ ʥʘʩʝʣʝʥʠʷ ʢʠʰʣʘʢʘ ɼʘʰʪ ʥʘ ʇʘʤʠʨʝ ʚ ʍʘʪʣʦʥʩʢʫʶ ʦʙʣʘʩʪʴ ʥʘ ʶʛʝ ʩʪʨʘʥʳ. ʇʦ 
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ʠʥʬʦʨʤʘʮʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ ʨʝʩʧʫʙʣʠʢʠ, ʢʠʰʣʘʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʥʝ 

ʧʦʜʣʝʞʠʪ ʠ ʜʣʷ ʝʛʦ ʞʠʪʝʣʝʡ ʙʫʜʝʪ ʧʦʩʪʨʦʝʥ ʧʦʩʝʣʦʢ ʚ ʙʝʟʦʧʘʩʥʦʤ ʤʝʩʪʝ [12].  

 

ʈʠʩ. 1. ʇʦʜʨʦʙʥʘʷ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʢʘʨʪʘ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɻʫʥʪ ʩ ʚʳʜʝʣʝʥʥʳʤ 

ʧʨʠʪʦʢʦʤ ɼʘʰʪʜʘʨʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ (ʎʄʈ) ALOS 

World 3D ʠ OpenStreetMap  

Fig. 1. A detailed geographic map of the Gunt River basin with a highlighted inflow of the 

Dashtdara, made on the basis of the digital elevation model (DEM) ALOS World 3D and 

OpenStreetMap  

 
ʇʦʜʛʦʪʦʚʣʝʥʘ ʅʘʚʨʫʟʰʦʝʚʳʤ ʍ. 

 

ɻʣʷʮʠʘʣʴʥʳʝ ʩʝʣʠ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʥʦʡ ʢʘʢ ʧʨʦʮʝʩʩʘ ʜʝʛʨʘʜʘʮʠʠ 

ʦʣʝʜʝʥʝʥʠʷ, ʚʳʟʚʘʥʥʦʛʦ ʛʣʦʙʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ, ʪʘʢ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʠ 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʢʪʦʥʠʢʠ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʠʭ ʘʢʪʠʚʥʦʩʪʴ 

ʩʚʦʡʩʪʚʝʥʥʘ ʵʪʘʧʘʤ ʦʪʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʦʚ, ʢʦʛʜʘ ʚ ʧʨʠ ʢʦʥʮʝʚʦʡ ʯʘʩʪʠ ʣʝʜʥʠʢʘ ʦʙʨʘʟʫʶʪʩʷ 

ʦʟʸʨʘ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʧʨʠʯʠʥ ʩʭʦʜʘ ʛʣʷʮʠʘʣʴʥʦʡ ʩʝʣʠ ɼʘʰʪʜʘʨʘ, 

ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʧʨʦʨʳʚʘ ʦʟʝʨʘ ʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʛʣʷʮʠʘʣʴʥʳʭ ʩʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʩʦ ʩʧʫʪʥʠʢʘ 

Landsat 7 ETM+, ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʨʳʚʘ ʦʟʝʨʘ. 

ʄʝʩʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʝʣʦ ɼʘʰʪ ʥʘʭʦʜʠʪʩʷ ʚ 30 ʢʠʣʦʤʝʪʨʘʭ ʦʪ ʛʦʨʦʜʘ ʍʦʨʦʛ, ʚ 

ʜʦʣʠʥʝ ʨʝʢʠ ʐʘʭʜʘʨʘ. ʈʝʢʘ ɼʘʰʪʜʘʨʘ ʙʝʨʸʪ ʥʘʯʘʣʦ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʛʦʨʳ ɺʝʟ, ʩ 

ʦʜʥʦʠʤʸʥʥʳʤ ʧʠʢʦʤ ʚʳʩʦʪʦʡ 5121 ʤ. ɺ ʮʠʨʢʝ ʭʨʝʙʪʦʚ ʥʘ ʚʳʩʦʪʝ 5090 ʤ ʥʘʭʦʜʠʪʩʷ 

ʜʦʣʠʥʥʳʡ ʣʝʜʥʠʢ ˉ902 ʧʣʦʱʘʜʴʶ 1,4 ʢʤ
2
 ʠ ʜʣʠʥʦʡ 2,4 ʢʤ [4]. ʇʨʘʚʳʡ ʙʦʨʪ ʜʦʣʠʥʳ 

ʨʘʟʜʝʣʷʝʪʩʷ ʛʦʨʘʤʠ ɺʝʟ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 9 ʢʤ, ʦʪ ʢʦʪʦʨʳʭ ʦʪʭʦʜʠʪ ʦʪʨʦʛ ʜʦ ʚʝʨʭʦʚʴʷ 

ʢʠʰʣʘʢʘ ɼʘʰʪ ʠ ʩʥʠʞʘʝʪʩʷ ʜʦ 2700 ʤ ʥʘʜ ʫʨ. ʤʦʨʷ, ʘ ʣʝʚʳʡ ʙʦʨʪ ʨʘʩʯʣʝʥʸʥ ʦʪʨʦʛʘʤʠ, ʩ 

ʪʨʝʤʷ ʙʦʣʴʰʠʤʠ ʧʨʠʪʦʢʘʤʠ. ɺʝʨʭʦʚʴʷ ʧʨʠʪʦʢʦʚ, ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʣʝʜʥʠʢʦʚ ʠ ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʝʜʳ ʜʨʝʚʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʅʘʤʠ ʥʘ ʦʩʥʦʚʝ ʎʄʈ 

ALOS World 3D ʩʦʟʜʘʥʘ ʢʘʨʪʘ ʚʳʩʦʪʥʦʩʪʠ ʜʦʣʠʥʳ ɼʘʰʪʜʘʨʘ (ʨʠʩ. 2). 
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ʈʠʩ. 2. ʂʘʨʪʘ ʚʳʩʦʪʥʦʩʪʠ ɼʘʰʪʜʘʨʘ, ʧʦ ʜʘʥʥʳʤ ALOS World 3D-30m 

Fig. 2. Altitude map of Dashtdara according to ALOS World 3D-30m 

 
 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʦʩʥʦʚʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʩ ʨʘʟʣʠʯʥʳʭ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ: Google Earth, OpenStreetMap, ERSI. 

ʉ ʩʘʡʪʘ http://earthexplorer.usgs.gov ʩʢʘʯʠʚʘʣʠʩʴ ʩʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ Landsat 7 ETM+ 

(ʨʘʟʨʝʰʝʥʠʝʤ 30 ʤ) ʠ Sentinel 2A (ʨʘʟʨʝʰʝʥʠʝʤ 10 ʤ) [5].  

ɼʣʷ ʘʥʘʣʠʟʘ ʫʢʣʦʥʦʚ, ʵʢʩʧʦʟʠʮʠʠ ʦʪʨʦʛʦʚ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʩʪʦʢʘ ʜʦʣʠʥʳ ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʎʄʈ ALOS World 3D-30m [11] ʠ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 3. 

ʅʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʨʘʟʥʦʩʪʥʳʡ ʚʦʜʥʳʡ ʠʥʜʝʢʩ (NDWI) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʚ 

ʙʣʠʞʥʝʡ ʠʥʬʨʘʢʨʘʩʥʦʡ ʦʙʣʘʩʪʠ (NIR) ʠ ʟʝʣʝʥʳʭ ʢʘʥʘʣʦʚ (GREEN) Landsat ʤʦʞʝʪ 

ʫʣʫʯʰʘʪʴ ʢʘʯʝʩʪʚʦ ʦʪʨʘʞʝʥʠʷ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʌʦʨʤʫʣʘ ʧʦ ʩʠʥʪʝʟʘʤ ʢʘʥʘʣʦʚ ʜʣʷ 

Landsat 7 ETM+ ʚʳʛʣʷʜʠʪ ʪʘʢ: 
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ʈʠʩ. 3. ʕʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʦʚ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʩʪʦʢʘ ʨʝʢ, ʧʦ ʜʘʥʥʳʤ ʎʄʈ ALOS World 

3D-30m 

Fig. 3. Exposure of slopes and river flow direction according to DRM ALOS World 3D-

30m 
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ʛʜʝ GREEN - ʦʪʨʘʞʝʥʠʝ ʚ ʟʝʣʝʥʦʡ ʟʦʥʝ ʩʧʝʢʪʨʘ, NIR - ʦʪʨʘʞʝʥʠʝ ʚ ʙʣʠʞʥʝʤ 

ʠʥʬʨʘʢʨʘʩʥʦʤ ʩʧʝʢʪʨʝ. 

ʃʝʜʥʠʢʦʚʳʝ ʦʟʝʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʝʨʝʜ ʦʢʦʥʯʘʥʠʝʤ ʣʝʜʥʠʢʘ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ 

ʷʨʢʠʡ ʪʦʥ ʩ ʤʝʣʢʦʡ ʪʝʢʩʪʫʨʦʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʛʨʫʙʦʡ ʠ ʧʷʪʥʠʩʪʦʡ ʪʝʢʩʪʫʨʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʣʝʜʥʠʢʘ, ʧʦʤʦʛʣʠ ʦʧʨʝʜʝʣʠʪʴ ʥʠʞʥʠʝ ʛʨʘʥʠʮʳ ʣʝʜʥʠʢʦʚ [15]. 

ʈʘʟʛʨʘʥʠʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʨʘʟʥʠʮʳ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʪʨʘʞʝʥʠʷ. ɺʦʜʥʳʝ ʦʙʲʝʢʪʳ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ 

ʧʦʛʣʦʱʘʶʪʩʷ ʚ ʙʣʠʞʥʝʤ ʠ ʩʨʝʜʥʝʤ ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ (0,8ï2,5 ʤʢʤ). 

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʧʦʯʚʘ, ʥʘʧʨʦʪʠʚ, ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʨʘʞʝʥʠʷ ʚ 

ʙʣʠʞʥʝʤ ʠ ʩʨʝʜʥʝʤ ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ, ʧʦʵʪʦʤʫ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʢʘʞʫʪʩʷ ʪʝʤʥʳʤʠ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʢʨʫʞʘʶʱʝʡ ʠʭ ʩʨʝʜʦʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʠʭ ʜʣʠʥ ʚʦʣʥ [3]. 

ʈʝʟʫʣʴʪʘʪʳ. ʇʨʠ ʩʠʥʪʝʟʝ ʢʘʥʘʣʦʚ GREEN, NIR ʧʦ ʤʝʪʦʜʠʢʝ NDWI [18, 8] ʧʦʣʫʯʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʜʦ ʠ ʧʦʩʣʝ ʩʭʦʜʘ ʩʝʣʠ ʚ ʩʝʣʝ ɼʘʰʪ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 4ʘ, ʙ. ʅʘ 

ʨʠʩʫʥʢʝ 4ʘ ʦʪʯʸʪʣʠʚʦ ʚʠʜʥʳ ʜʚʘ ʣʝʜʥʠʢʦʚʳʭ ʦʟʝʨʘ ʩ ʧʣʦʱʘʜʴʶ ~0,059 ʢʤ
2
. ʆʟʝʨʘ 

ʫʚʝʣʠʯʝʥʳ ʠ ʧʦʢʘʟʘʥʳ ʦʪʜʝʣʴʥʦ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʦ ʠ ʧʦʢʘʟʘʥʦ ʩʝʣʦ ɼʘʰʪ, ʢʦʪʦʨʦʝ ʚʩʝ 

ʧʦʢʨʳʪʦ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʨʠʩʫʪʩʪʚʠʠ ʜʝʨʝʚʴʝʚ, ʢʫʩʪʘʨʥʠʢʦʚ, ʪʘʢʞʝ ʩʘʜʦʚ ʠ ʦʛʦʨʦʜʦʚ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ. ʕʪʦʪ 

ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʥʠʤʢʘ Landsat 7 ETM+ ʦʪ 05.08.2002, ʟʘ ʜʚʘ ʜʥʷ ʜʦ 

ʩʭʦʜʘ ʩʝʣʷ (ʩʤ. ʨʠʩ. 4ʘ).  
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ʈʠʩ. 4. ʈʝʟʫʣʴʪʘʪʳ ʩʠʥʪʝʟʘ ʢʘʥʘʣʦʚ GREEN, NIR ʧʦ ʤʝʪʦʜʠʢʝ NDWI: ʘ) ʜʦ ʩʭʦʜʘ 

ʩʝʣʠ; ʙ) ʧʦʩʣʝ ʩʭʦʜʘ ʩʝʣʠ 

Fig. 4. The results of the synthesis of the GREEN, NIR channels according to the NDWI 

method: a) before the descent of the mudslide b) after the descent of the mudslide 

 
 

ʅʘ ʨʠʩʫʥʢʝ 4ʙ ʧʦʢʘʟʘʥʘ ʢʘʨʪʠʥʘ ʧʦʩʣʝ ʩʭʦʜʘ ʩʝʣʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʚʝʨʭʦʚʴʷʭ 

ʜʦʣʠʥʳ ʦʪʩʫʪʩʪʚʫʝʪ ʦʟʝʨʦ 2, ʧʨʦʨʳʚ ʢʦʪʦʨʦʛʦ ʩʪʘʣ ʧʨʠʯʠʥʦʡ ʩʭʦʜʘ ʩʝʣʝʚʦʛʦ ʧʦʪʦʢʘ 

07.08.2002 ʛʦʜʘ. ʇʦʩʣʝ ʩʭʦʜʘ ʩʝʣʷ, ʩʝʣʦ ɼʘʰʪʜʘʨʘ ʙʳʣʦ ʨʘʟʤʳʪʦ ʧʦʣʥʦʩʪʴʶ, ʯʪʦ ʦʯʝʥʴ 

ʦʪʯʝʪʣʠʚʦ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʨʠʩʫʥʢʝ 4ʙ. ɼʘʥʥʳʡ ʬʘʢʪ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʩʯʝʟʥʦʚʝʥʠʝʤ 

ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, ʦʪʦʙʨʘʞʘʶʱʝʛʦ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. ʈʠʩʫʥʦʢ ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʩʥʠʤʢʘ Landsat 7 ETM+ ʦʪ 06.09.2002 ʛʦʜʘ ʧʦ ʤʝʪʦʜʠʢʝ NDWI.  

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʠʚʝʜʝʥʦ ʩʦʩʪʦʷʥʠʝ ʢʠʰʣʘʢʘ ɼʘʰʪ ʧʦʩʣʝ ʩʭʦʜʘ ʩʝʣʘ [9]. 

 

ʈʠʩ. 5. ɻʣʷʮʠʦʩʝʣʴ ʚ ʢʠʰʣʘʢʝ ɼʘʰʪ (07.08.2002ʛ.) 

Fig. 5. Glacier mudflow in the Dasht village (07.08.2002) 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʣʷʮʠʘʣʴʥʳʭ ʦʟʝʨ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ 

ɼʘʰʪʜʘʨʘ ʧʦ ʤʝʪʦʜʠʢʝ NDWI ʙʳʣ ʦʙʨʘʙʦʪʘʥ ʩʧʫʪʥʠʢʦʚʳʡ ʩʥʠʤʦʢ Sentinel 2A ʦʪ 

10.09.2020 ʛʦʜʘ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 10 ʤ. ʅʘ ʨʠʩʫʥʢʝ 6ʘ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʦ 

ʩʝʣʦ ɼʘʰʪ, ʥʘʙʣʶʜʘʝʪʩʷ ʢʨʘʩʥʳʡ ʮʚʝʪ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ 

ʢʦʥʫʩʝ ʚʳʥʦʩʘ ʩʝʣʷ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ - ʟʦʥʘ ʧʨʦʭʦʞʜʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʘ ʩʝʣʷ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʞʝʣʪʳʡ ʮʚʝʪ, ʦʪʨʘʞʘʶʱʠʡ ʧʦʯʚʫ. ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠʟʦʙʨʘʞʝʥ ʚ ʚʠʜʝ 

ʩʭʝʤʳ ʥʘ ʨʠʩʫʥʢʝ 6ʘ, ʠ ʙ, ʘ ʪʘʢʞʝ ʦʪʜʝʣʴʥʦ ʧʨʠʚʦʜʠʪʩʷ ʬʦʪʦʛʨʘʬʠʷ ʢʠʰʣʘʢʘ ɼʘʰʪ, 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʩʥʷʪʘ ʘʚʪʦʨʦʤ 29.05.2020 ʛʦʜʘ. 

 

ʈʠʩ. 6. ʉʦʩʪʦʷʥʠʝ ʢʠʰʣʘʢʘ ɼʘʰʪ ʥʘ 2020 ʛʦʜ 

Fig. 6. The state of the Dasht village in 2020 

 
ʘ) ʩʦ ʩʧʫʪʥʠʢʘ Sentinel 2A ʠ ʙ) ʬʦʪʦʛʨʘʬʠʷ ʅʘʚʨʫʟʰʦʝʚʘ ʍ.ɼ. 2020 ʛʦʜ 

 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʥʝʦʮʝʥʠʤʳʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʠ ʛʦʨʥʳʭ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʦʟʝʨ ʚ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ, ʘ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʠʢʠ ʠ ʩʠʥʪʝʟʳ ʢʘʥʘʣʦʚ ʢʦʩʤʦʩʥʠʤʢʦʚ 

ʤʦʞʥʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʠʪʴ ʚ ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʷʭ. ʇʨʠʚʝʜʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʠʟʤʝʥʝʥʠʷ 

ʧʣʦʱʘʜʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ Landsat-7, 8 Sentinel-2, ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ, ʘ ʜʘʥʥʳʝ ʎʄʈ ʧʦʤʦʛʫʪ 

ʨʘʜʠʢʘʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʦʣʠʥʳ ʨʝʢ. 
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ÐÌÜ¾Ô נßÙÐ (ÞÚּתÔÖÔÝÞÚÙ) 

Ðìü ìýúýô þì״÷ô÷ô øìĆ÷ÿøúþ ìó ìöý״úô öìõ״úùôô øìü״ô÷ì״úô ïÿùúïÿù, 
øúùôþúüôùïô öĘ÷״úô ċāôùô ìó ״ìð óôČð āìþìüùúö ðìü íú÷úúíô ðìüČô ÐìĄþðìüìô 
 úô ìýúýôô öìùðìĄìîôô ö÷ô ûôüċā (7״÷ÿùð ïÿóìüúùôðì Ąÿðì, úøôנ ìîóìô ðìüČô״
ìîïÿýþô ýú÷ô 2002) îì Āìüúøìðìùô úù íì ÐìĄþðìüì þìĆýôý ðúðì Ąÿð. Íú ôýþôĀúðì ìó 
ùìþôֹוì״úô ìöý״úô øú״îúüì, ûñĄ îì íìĆð ìó öìùðìĄìîôô ö÷, ìó øú״îúüìô Landsat 7 
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ETM + îì þì״÷ô÷ô úù״ú, ÿýÿ÷ô ûñĄïôô üìāùìĄìîôô ĉ״þôøú÷ôô ö÷ îì þìĄìööÿ÷ô 
ýñ÷״úô ûôüċā þì״ôċ öìüðì Ąÿðììýþ. Øÿìõċù öìüðì Ąÿð, öô ýìíìí״úô ìýúýôô 

Āìüúøìðìùô ýñ÷ ðìü ðñ״úþô ÐìĄþðìüì íì üìāùìĄìîôô ö÷ô ûôüċāôô øìýú״ìþìĄ 0,047 
öø2 öô ðìü ץôýøìþô üúýþô óìíúùìô ûôüċāô Ĝ 902 ֹוúõïôü íÿð, ì÷úץìøìùð ìýþ. 

Öì÷ôðîúòì״ú: Þúֹוôöôýþúù, óúùðôüúùôô Āúýô÷ìî, øúùôþúüôùï, ìöý״úô 
øú״îúüì, þìסõôüČíôô ôץ÷ôø, ״ìîóìô נÿùð, ö÷״úô ċāôùô íì÷ìùðö״, āìþìüô Ąìðôð, 
ýñ÷. 

 

ɼʀʉʊɸʅʎʀʆʅʅʓʁ ʄʆʅʀʊʆʈʀʅɻ ʇʈʆʈʓɺʆʆʇɸʉʅʓʍ ʃɽɼʅʀʂʆɺʓʍ 

ʆɿɪʈ ɹɸʉʉɽʁʅɸ ʈɽʂʀ ɻʋʅʊ (ʊɸɼɾʀʂʀʉʊɸʅ) 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʧʨʦʚʝʜʝʥ 

ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʨʳʚʦʦʧʘʩʥʳʭ ʣʝʜʥʠʢʦʚʳʭ ʦʟʸʨ ʚʝʨʭʦʚʴʝʚ ʨʝʢʠ ɼʘʰʪʜʘʨʘ, ʙʘʩʩʝʡʥʘ ʨʝʢʠ 

ɻʫʥʪ ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʠʝ ʧʨʦʨʳʚʫ (7 ʘʚʛʫʩʪʘ 2002 ʛʦʜʘ) 

ʛʣʷʮʠʘʣʴʥʦʛʦ ʦʟʝʨʘ ʠ ʩʭʦʜʫ ʩʝʣʠ ʚ ɼʘʰʪʜʘʨʘ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ, ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʨʳʚʘ ʦʟʝʨʘ, ʩʦ ʩʧʫʪʥʠʢʘ Landsat 7 ETM+ ʠ ʠʭ ʘʥʘʣʠʟʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʤʝʪʦʜʠʢʘ ʧʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʚʦʟʤʦʞʥʦʛʦ ʧʨʦʨʳʚʘ ʦʟʝʨʘ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʛʣʷʮʠʘʣʴʥʳʭ 

ʩʝʣʝʡ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʩʭʦʜʘ ʩʝʣʠ ʩʚʷʟʘʥʳ ʩ ʧʨʦʨʳʚʦʤ ʣʝʜʥʠʢʦʚʦʛʦ 

ʦʟʝʨʘ ʩ ʧʣʦʱʘʜʴʶ 0,047 ʢʤ
2
 ʫ ʧʦʜʥʦʞʴʷ ʣʝʜʥʠʢʘ ˉ902. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʘʜʞʠʢʠʩʪʘʥ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ, ʤʦʥʠʪʦʨʠʥʛ, 

ʢʦʩʤʦʩʥʠʤʢʠ, ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʙʘʩʩʝʡʥ, ɻʫʥʪ, ʚʳʩʦʢʦʛʦʨʥʳʝ ʦʟʸʨʘ, ʧʨʦʨʳʚʦʦʧʘʩʥʦʩʪʴ, 

ʩʝʣʴ.  

 

REMOTE MONITORING OF BREAKTHROUGH GLACIAL LAKES OF THE GUNT 

RIVER BASIN (TAJIKISTAN)  

Based on the analysis of data from satellite images, it was carried out a monitoring on 

breakthrough glaciers of lakes of the upper reaches of the Dashtdara river, the Gunt river basin 

and the main factors contributed to the breakthrough (August 7, 2002) of the glacial lake and the 

descent of a village in Dashtdara were sat. Using the results of satellite images, before and after 

the breakthrough of the lake, from the Landsat 7 ETM + satellite and their analysis was 

developed the methodology for predicting a possible lake breakthrough and formation glacial 

mudflows. It was revealed that the main reasons for the descent of mudflows are associated with 

breakthrough glacial lake with an area of 0.047 km
2
 at the foot of glacier ˉ 902. 

Keywords: Tajikistan, remote sensing, monitoring, satellite imagery, climate change, 

basin, Gunt, highland lakes, breakthrough hazard, mudflow 
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ʋɼʂ 502.2+502.5(575.31) 

ɺʆɼʆʍʈɸʅʀʃʀʑɽ çʊɸɼɾʀʂʉʂʆɽ ʄʆʈɽè ʀ ʌʆʈʄʀʈʆɺɸʅʀɽ 

ɻɽʆʕʂʆʃʆɻʀʏɽʉʂʀʍ ʋʉʃʆɺʀʁ ʈɸʁʆʅɸ: ʄɸʉʐʊɸɹʓ ʊʈɸʅʉʌʆʈʄɸʎʀʀ 

ɺ ʋʉʃʆɺʀʗʍ ʀɿʄɽʅɽʅʀʗ ʂʃʀʄɸʊɸ ʀ ʊɽʍʅʆɻɽʅʅʆɻʆ ɺʆɿɼɽʁʉʊɺʀʗ 

 

ʀʩʤʘʠʣʦʚʘ ɼ.ɸ. 

ʍʫʜʞʘʥʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʘʢʘʜʝʤʠʢʘ ɹ. ɻʘʬʫʨʦʚʘ 

 

ɺʦʜʦʭʨʘʥʠʣʠʱʘ ʦʪʥʦʩʷʪʩʷ ʢ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʤ ʩʦʦʨʫʞʝʥʠʷʤ, ʠʛʨʘʶʱʠʤ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʠ ʠʤʝʶʱʠʤ ʚ ʦʙʱʝʤ ʧʦʟʠʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʠ ʵʢʦʩʠʩʪʝʤʳ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʩʥʠʞʝʥʠʠ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʨʘʡʦʥʘ, ʠʥʠʮʠʠʨʦʚʘʥʠʠ ʩʝʨʠʠ ʤʝʣʢʠʭ ʠ 

ʩʥʠʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʢʨʫʧʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚ ʧʨʦʪʠʚʦʧʘʚʦʜʢʦʚʦʡ ʟʘʱʠʪʝ, 

ʫʣʫʯʰʝʥʠʠ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʧʦʷʚʣʝʥʠʠ ʥʦʚʦʡ ʚʦʜʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʦʩʦʙʝʥʥʦ - 

ʨʘʩʰʠʨʝʥʠʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʡʦʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʧʨ.  

ɻʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʨʦʜʥʫʶ 

ʩʨʝʜʫ ʢʘʢ ʥʘ ʣʦʢʘʣʴʥʦʤ, ʪʘʢ ʠ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. 

ɺʦʜʦʭʨʘʥʠʣʠʱʝ çʊʘʜʞʠʢʩʢʦʝ ʤʦʨʝè ʥʘ ʨ.ʉʳʨʜʘʨʴʷ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʚ 1952-1956 ʛʛ. ʠ 

ʚʚʝʜʝʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 1956 ʛ. (ʪʘʙʣʠʮʘ). ɺʦʜʦʭʨʘʥʠʣʠʱʝ ʠʤʝʝʪ ʜʣʠʥʫ 56 ʢʤ, 

ʙʝʨʝʛʦʚʫʶ ʣʠʥʠʷ 150 ʢʤ, ʧʨʠ ʩʨʝʜʥʝʡ ʰʠʨʠʥʝ 6,2 ʤ (ʤʘʢʩʠʤʘʣʴʥʘʷ 20 ʤ) ʠ ʩʨʝʜʥʝʡ 

ʛʣʫʙʠʥʝ 8,1 ʤ (ʤʘʢʩʠʤʘʣʴʥʘʷ 25 ʤ). 

 

ʊʘʙʣʠʮʘ 1. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʝʯʥʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ çʊʘʜʞʠʢʩʢʦʝ ʤʦʨʝè 

Table 1. The main parameters of the river reservoir "Tajik Sea"  

ʇʘʨʘʤʝʪʨʳ 
ʆʙʲʝʤ 

ʦʙʱʠʡ, ʢʤ
3
 

ʆʙʲʝʤ 

ʧʦʣʝʟʥʳʡ, ʢʤ
3
 

ʇʣʦʱʘʜʴ ʚʦʜʥʦʛʦ ʟʝʨʢʘʣʘ ʧʨʠ 

ʅʇʋ 347,5 ʋʄʆ 340,6 

ʇʨʦʝʢʪʥʳʝ 4,2 3,2 520 260 

ʈʘʙʦʯʠʝ, 2020 ʛ. 3,4 2,6 426 212 

 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʨʝʯʥʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʉʝʚʝʨʥʦʤ ʊʘʜʞʠʢʠʩʪʘʥʝ ʷʚʠʣʦʩʴ ʢʨʫʧʥʳʤ 

ʜʦʩʪʠʞʝʥʠʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʥʞʝʥʝʨʠʠ ʠ ʛʠʜʨʦʪʝʭʥʠʢʠ, ʦʥʦ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʦʜʦʣʞʘʝʪ ʠʛʨʘʪʴ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʩʪʦʢʘ ʦʜʥʦʡ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʨʝʢ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʚʳʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʠ ʨʝʛʠʦʥʘ. ɺʦʜʦʭʨʘʥʠʣʠʱʝ 

ʠʤʝʣʦ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ: ʠʨʨʠʛʘʮʠʷ, ʵʥʝʨʛʝʪʠʢʘ, ʚʦʜʦʩʥʘʙʞʝʥʠʝ, 

ʩʝʣʝʟʘʱʠʪʘ, ʨʳʙʦʨʘʟʚʝʜʝʥʠʝ, ʨʝʢʨʝʘʮʠʷ ʠ ʜʨ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʦʟʠʪʠʚʥʦʡ ʨʦʣʴʶ, ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʦʢʘʟʚrʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ. ɻʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʦʩʦʙʝʥʥʦ 

ʨʘʚʥʠʥʥʳʭ, ʥʝʩʦʤʥʝʥʥʦ, ʷʚʣʷʝʪʩʷ ʟʘʠʣʝʥʠʝ [2]. ʇʨʦʙʣʝʤʝ ʟʘʠʣʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

çʊʘʜʞʠʢʩʢʦʝ ʤʦʨʝè ʧʦʩʚʷʱʝʥʘ ʦʛʨʦʤʥʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʦʙʟʦʨ ʢʦʪʦʨʦʡ ʧʨʠʚʝʜʝʥ ʚ 

ʤʦʥʦʛʨʘʬʠʠ ʄʫʨʪʘʟʘʝʚʘ ʋ.ʀ. [8], ʯʪʦ ʦʩʚʦʙʦʞʜʘʝʪ ʥʘʩ ʦʪ ʦʪʜʝʣʴʥʦʛʦ ʝʝ ʨʘʩʩʤʦʪʨʝʥʠʷ. 

ʆʩʪʨʦʪʘ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʥʘ ʧʠʢʝ ʚ ʧʝʨʚʳʝ ʜʝʩʷʪʠʣʝʪʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʩʥʠʟʠʣʘʩʴ ʩ ʚʚʦʜʦʤ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʊʦʢʪʦʛʫʣʴʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ 

ʂʳʨʛʳʟʩʪʘʥʝ ʚ 1971 ʛ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʴ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ, 

ʧʨʦʙʣʝʤʘ ʟʘʠʣʝʥʠʷ ʪʘʜʞʠʢʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʝʱʝ ʜʘʣʝʢʘ ʦʪ ʦʜʥʦʟʥʘʯʥʦʛʦ ʨʝʰʝʥʠʷ ʠ 

ʪʨʝʙʫʝʪ ʥʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʦʩʣʝʜʥʠʝ ʧʫʙʣʠʢʘʮʠʠ [7]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [1; 5; 6] ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚʣʠʷʥʠʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ çʊʘʜʞʠʢʩʢʦʝ ʤʦʨʝè ʥʘ ʵʢʦʩʠʩʪʝʤʳ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʵʪʘʧʥʦ. ʇʝʨʚʳʡ 

ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʘʨʫʰʝʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ɺʪʦʨʦʡ ʧʝʨʠʦʜ 

ʟʥʘʤʝʥʦʚʘʣʩʷ ʟʘʪʦʧʣʝʥʠʝʤ ʚ ʚʝʨʭʥʝʤ ʙʴʝʬʝ, ʧʦʜʪʦʧʣʝʥʠʝʤ ʟʝʤʝʣʴ ʠʟ-ʟʘ ʧʦʜʲʸʤʘ ʫʨʦʚʥʷ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʟʘʙʦʣʘʯʠʚʘʥʠʝʤ ʠ ʦʛʣʝʝʥʠʝʤ ʧʦʯʚ, ʧʨʠʚʦʜʠʚʰʠʤ ʢ ʥʘʨʫʰʝʥʠʶ ʧʦʯʚʳ ʠ 

ʩʥʠʞʝʥʠʶ ʝʸ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʝʨʝʨʘʙʦʪʢʝ ʙʝʨʝʛʦʚ, ʠʭ ʨʘʟʤʳʚʫ, ʦʙʨʫʰʝʥʠʶ ʩʢʣʦʥʦʚ. ʂʘʢ 

ʚʠʜʥʦ, ʩʫʱʝʩʪʚʝʥʥʦʝ ʥʘʨʫʰʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʚʪʦʨʦʤ ʧʝʨʠʦʜʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 
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ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʟʘ ʧʨʦʰʝʜʰʝʝ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚʳʟʚʘʣʘ ʢʦʨʝʥʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʵʢʦʩʠʩʪʝʤʳ ʢʘʢ ʨʝʢʠ, ʪʘʢ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʨʘʡʦʥʦʚ, ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʣʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʦʩʠʩʪʝʤʳ ʨʘʡʦʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ɸʥʘʣʠʟʠʨʫʶ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʠʟʤʝʥʝʥʠʷ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʡʦʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ çʊʘʜʞʠʢʩʢʦʝ ʤʦʨʝè, ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ 

ʥʘʨʫʰʝʥʠʷ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʨʝʜʳ.  

ʂʨʦʤʝ ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨ.ʉʳʨʜʘʨʴʠ, ʧʨʦʠʩʭʦʜʠʣʘ 

ʩʫʱʝʩʪʚʝʥʥʘʷ, ʯʘʩʪʦ ʥʝʚʦʩʧʦʣʥʠʤʘʷ ʧʦʪʝʨʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʦʚ ʠ ʵʢʦʩʠʩʪʝʤ.  

ɺʦʟʜʝʡʩʪʚʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʵʢʦʩʠʩʪʝʤʳ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʟʘʪʦʧʣʝʥʠʝʤ 

ʪʝʨʨʠʪʦʨʠʠ, ʜʝʛʨʘʜʘʮʠʝʡ ʚʦʜʦʩʙʦʨʘ ʚʝʨʭʦʚʠʡ ʨʝʢʠ, ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʘʣʦʩʴ, ʦʩʦʙʝʥʥʦ ʚ 

ʟʦʥʝ ʥʠʞʥʝʛʦ ʙʴʝʬʘ, ʚ ʥʠʟʦʚʴʷʭ ʨʝʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ: 

- ʫʥʠʯʪʦʞʝʥʠʠ ʜʨʝʚʝʩʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, 

- ʢʦʨʝʥʥʦʤ ʠʟʤʝʥʝʥʠʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʙʠʦʪʳ, 

- ʩʦʢʨʘʱʝʥʠʠ ʯʠʩʣʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʦʚ, 

- ʠʩʯʝʟʥʦʚʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʠʜʦʚ ʚʦʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, 

- ʜʝʛʨʘʜʘʮʠʠ ʧʦʡʤʝʥʥʳʭ ʣʦʱʠʥ, ʨʝʯʥʳʭ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʵʢʦʩʠʩʪʝʤ, 

ʇʨʠ ʵʪʦʤ ʫʤʝʥʴʰʘʣʘʩʴ ʩʘʤʦʦʯʠʱʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʜʦʭʨʘʥʠʣʠʱʘ [4], ʩʚʷʟʘʥʥʘʷ 

ʩ ʪʝʤ, ʯʪʦ ʧʦʩʣʝ ʧʝʨʝʢʨʳʪʠʷ ʧʣʦʪʠʥʦʡ ʠ ʟʘʧʦʣʥʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠʟʤʝʥʷʣʠʩʴ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʝʢʠ, ʚ ʯʘʰʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʘʢʪʠʚʠʟʠʨʦʚʘʣʠʩʴ ʧʨʦʮʝʩʩʳ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ ʠ ʜʥʘ. 

ʉʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʫʭʫʜʰʘʣʦʩʴ ʪʘʢʞʝ ʠ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʧʦʣʠʚʥʳʤʠ ʚʦʜʘʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ɺ 

ʢʘʯʝʩʪʚʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʚʳʩʪʫʧʘʝʪ ʠ ʟʘʪʦʧʣʝʥʠʝ ʧʣʦʱʘʜʝʡ ʧʣʦʜʦʨʦʜʥʳʭ ʟʝʤʝʣʴ, 

ʢʦʛʜʘ ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚʦʢʨʫʛ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦʚʳʰʘʝʪʩʷ, ʯʪʦ ʚʝʜʝʪ ʢ 

ʟʘʙʦʣʘʯʠʚʘʥʠʶ ʰʠʨʦʢʦʡ ʟʦʥʳ ʚʣʠʷʥʠʷ ʘʢʚʘʪʦʨʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ [9]. ʕʪʦ ʷʚʣʝʥʠʝ, 

ʭʘʨʘʢʪʝʨʥʦʝ ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʚʳʨʘʞʘʝʪʩʷ ʚ ʟʘʪʦʧʣʝʥʠʠ, ʚʝʜʫʱʝʤ ʢ 

ʠʟʤʝʥʝʥʠʶ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʢʦʪʦʨʳʝ, ʚʳʭʦʜʷ ʥʘʨʫʞʫ, ʟʘʙʦʣʘʯʠʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ ʠʣʠ, ʧʦʜʩʪʫʧʘʷ ʙʣʠʟʢʦ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ, ʥʘʨʫʰʘʶʪ ʨʝʞʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ [2]. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ çʊʘʜʞʠʢʩʢʦʝ ʤʦʨʝè ʙʳʣʠ ʟʘʪʦʧʣʝʥʳ ʧʦʡʤʘ 

ʣʝʚʦʙʝʨʝʞʴʷ ʠ ʥʠʟʢʠʝ ʧʦʡʤʝʥʥʳʝ ʪʝʨʨʘʩʳ, ʧʦʜ ʚʦʜʦʡ ʦʢʘʟʘʣʠʩʴ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯʠ 

ʛʝʢʪʘʨʦʚ ʣʝʩʥʳʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ɸ ʚ ʟʦʥʝ ʧʦʜʪʦʧʣʝʥʠʷ ʠ ʘʢʪʠʚʥʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʙʝʨʝʛʦʚ ï ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ (ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ, ʜʦʨʦʛʠ, ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, 

ʧʦʩʪʨʦʡʢʠ ʠ ʜʨ.). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʦʥʘ ʟʘʪʦʧʣʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʝʚʳʰʘʝʪ 10 ʪʳʩ. 

ʛʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʧʣʦʜʦʨʦʜʥʳʭ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʚ ʉʦʛʜʠʡʩʢʦʡ ʦʙʣʘʩʪʠ 

ʩʦʢʨʘʪʠʣʦʩʴ ʥʘ 54 ʪʳʩ. ʛʘ [8; 9]. 

ɺʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʨʘʡʦʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ çʊʘʜʞʠʢʩʢʦʝ ʤʦʨʝè ʷʚʣʷʝʪʩʷ ʨʘʟʨʫʰʝʥʠʝ 

ʙʝʨʝʛʦʚ - ʘʙʨʘʟʠʷ, ʢ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʘʤ ʢʦʪʦʨʦʡ ʦʪʥʦʩʷʪʩʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʝʞʠʤ 

(ʚʝʪʨʦʚʦʝ ʚʦʣʥʝʥʠʝ, ʪʝʯʝʥʠʷ ʚʜʦʣʴ ʙʝʨʝʛʦʚ), ʧʝʨʠʦʜʠʯʝʩʢʠʝ, ʥʦ ʧʦʨʦʡ ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʫʨʦʚʥʷ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʝʨʝʛʦʚʳʭ ʧʦʨʦʜ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʩʚʦʡʩʪʚʘ ʩʣʘʛʘʶʱʠʭ 

ʠʭ ʛʨʫʥʪʦʚ. ʇʨʠ ʘʙʨʘʟʠʠ ʧʨʦʠʩʭʦʜʷʪ ʨʘʟʤʳʚ, ʨʘʟʨʫʰʝʥʠʝ, ʦʙʨʫʰʝʥʠʝ, ʦʧʦʣʟʘʥʠʝ ʤʘʩʩ, 

ʘʢʢʫʤʫʣʷʮʠʷ ʨʘʟʨʫʰʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠ ʚ ʠʪʦʛʝ - ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʣʴʝʬʘ ʙʝʨʝʛʦʚʦʡ 

ʟʦʥʳ. 

ɺ ʧʨʦʮʝʩʩʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʩʭʦʜʷʪ 

ʧʨʦʮʝʩʩʳ ʧʝʨʝʨʘʙʦʪʢʠ ʙʝʨʝʛʦʚ, ʘʥʘʣʦʛʠʯʥʳʝ ʘʙʨʘʟʠʠ ʧʦ ʙʝʨʝʛʘʤ ʤʦʨʝʡ ʠ ʢʨʫʧʥʳʭ ʦʟʝʨ: 

ʚʦʜʥʘʷ ʵʨʦʟʠʷ - ʨʘʟʤʳʚ ʙʝʨʝʛʦʚ ʪʝʯʝʥʠʝʤ, ʯʘʩʪʦ ʩʤʝʥʷʶʱʠʡʩʷ ʨʘʟʤʳʚʦʤ ʘʙʨʘʟʠʷ. ʇʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢʞʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʝʪʨʦʚʳʭ ʪʝʯʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʟʨʫʰʝʥʠʝ ʙʝʨʝʛʦʚʦʛʦ ʩʢʣʦʥʘ ʯʘʰʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʥʦʚʳʡ, ʨʘʚʥʦʚʝʩʥʳʡ 

ʧʨʦʬʠʣʴ ʨʝʣʴʝʬʘ. 

ʂ ʧʨʠʨʦʜʥʳʤ ʬʘʢʪʦʨʘʤ ʧʝʨʝʨʘʙʦʪʢʠ ʙʝʨʝʛʦʚ ʧʨʠʙʘʚʣʷʶʪʩʷ ʠ ʪʝʭʥʦʛʝʥʥʳʝ, ʢʦʪʦʨʳʝ 

ʠʛʨʘʶʪ ʪʘʢʞʝ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ [3;11]. 
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ʉʢʦʨʦʩʪʴ ʠ ʬʦʨʤʳ ʧʝʨʝʨʘʙʦʪʢʠ ʙʝʨʝʛʦʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ 

ʤʥʦʛʦʣʝʪʥʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʠʤʝʶʪ ʨʘʟʥʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦ ʚʨʝʤʝʥʠ. ɺʳʩʦʢʠʝ ʪʝʤʧʳ 

ʧʝʨʝʨʘʙʦʪʢʠ ʙʝʨʝʛʦʚ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʝʨʚʳʭ ʜʚʫʭ ʣʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, 

ʥʦ ʩʦ ʚʨʝʤʝʥʝʤ ʦʥʠ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʶʪʩʷ.  

ʉʢʦʨʦʩʪʴ ʨʘʟʨʫʰʝʥʠʷ ʙʝʨʝʛʦʚʦʛʦ ʨʝʣʴʝʬʘ ʟʘʚʠʩʠʪ, ʢʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʦʪ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʨʝʣʴʝʬ. ʊʘʢ, ʧʨʠ ʚʳʩʦʪʝ ʦʪʢʦʩʘ ʦʪ 

2 ʤ ʜʦ 5 ʤ ʧʝʨʝʨʘʙʦʪʢʘ ʦʭʚʘʪʳʚʘʝʪ ʦʪ ʦʜʥʦʛʦ ʤʝʪʨʘ, ʢʦʛʜʘ ʙʝʨʝʛʘ ʩʣʦʞʝʥʳ ʛʣʠʥʠʩʪʳʤʠ 

ʧʦʨʦʜʘʤʠ, ʜʦ 8-10 ʤ ï ʧʨʠ ʨʘʟʚʠʪʠʠ ʣʝʩʩʦʚʳʭ ʛʨʫʥʪʦʚ. ɹʝʨʝʛʘ, ʩʣʦʞʝʥʥʳʝ ʧʝʩʯʘʥʳʤʠ 

ʛʨʫʥʪʘʤʠ, ʨʘʟʨʫʰʘʶʪʩʷ ʜʦ 2 ʤ. 

ʈʝʣʴʝʬ ʙʝʨʝʛʦʚ ʣʶʙʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠʤʝʝʪ ʦʙʳʯʥʦ ʥʝʫʩʪʦʡʯʠʚʫʶ ʬʦʨʤʫ, ʥʘ 

ʙʝʨʝʛʘʭ ʨʘʟʚʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʵʢʟʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʪʠʧʘ ʵʨʦʟʠʠ, ʩʫʬʬʦʟʠʠ, ʦʧʦʣʟʥʝʡ, 

ʦʚʨʘʛʦʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʤʥʝʧʘʜʦʚ ʠ ʜʨ. 

ʌʦʨʤʘ ʙʝʨʝʛʦʚʦʡ ʟʦʥʳ, ʧʝʨʝʨʘʙʦʪʘʥʥʦʡ ʘʙʨʘʟʠʝʡ ʠ ʵʨʦʟʠʝʡ, ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʨʝʣʴʝʬʘ, 

ʠʟʨʝʟʘʥʥʦʩʪʠ ʠ ʫʛʣʦʚ ʩʢʣʦʥʘ ʙʝʨʝʛʘ. ʅʘʠʙʦʣʝʝ ʣʝʛʢʦ ʨʘʟʨʫʰʘʶʪʩʷ ʢʨʫʪʳʝ (60-80Ü), 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʢʣʦʥʳ. ʋ ʩʣʘʙʦʥʘʢʣʦʥʥʳʭ ʙʝʨʝʛʦʚ (2-5Ü) ʬʦʨʤʘ ʦʩʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʠʟʤʝʥʥʦʡ, ʧʨʠʦʙʨʝʪʘʷ ʰʠʨʦʢʫʶ, ʩʣʘʙʦʥʘʢʣʦʥʥʫʶ ʧʦʣʦʩʫ, ʢ ʢʦʪʦʨʦʡ ʦʙʳʯʥʦ 

ʧʨʠʫʨʦʯʝʥʳ ʙʦʣʦʪʘ. ʇʨʠ ʢʨʫʪʠʟʥʝ ʩʢʣʦʥʦʚ ʙʝʨʝʛʦʚ ʦʪ 5 ʜʦ 10Ü ʦʙʨʘʟʫʝʪʩʷ ʧʦʣʦʛʠʡ ʩʢʣʦʥ ʠ 

ʧʝʨʝʨʘʙʦʪʢʘ ʙʝʨʝʛʦʚ ʨʝʟʢʦ ʩʥʠʞʘʝʪ ʩʢʦʨʦʩʪʴ. ʅʘʠʙʦʣʴʰʠʡ ʨʘʟʤʳʚ ʥʘʙʣʶʜʘʝʪʩʷ ʚʜʦʣʴ 

ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ (10-90Á). 

ɹʝʨʝʛʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʨʘʟʤʳʚʘʶʪʩʷ ʪʘʢʞʝ ʚʦʣʥʘʤʠ, ʘ ʰʪʦʨʤʦʚʳʝ ʚʝʪʨʳ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʠʣʝʥʠʶ ʘʙʨʘʟʠʠ. 

ʇʝʨʝʨʘʙʦʪʢʘ ʙʝʨʝʛʦʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʠʭ ʦʙʨʫʰʝʥʠʝ ʠʤʝʶʪ ʠ ʜʨʫʛʦʝ ʩʣʝʜʩʪʚʠʝ - 

ʚʦʜʳ ʚʦʜʦʝʤʘ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʟʘʛʨʷʟʥʷʶʪʩʷ, ʘ ʠʭ ʢʘʯʝʩʪʚʦ ʫʭʫʜʰʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʤʠʥʝʨʘʣʠʟʘʮʠʠ.  

ɼʨʫʛʦʡ ʧʨʦʙʣʝʤʦʡ, ʚʳʟʚʘʥʥʦʡ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ çʊʘʜʞʠʢʩʢʦʝ ʤʦʨʝè, ʷʚʣʷʝʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʵʚʪʨʦʬʠʨʦʚʘʥʠʝ. ɺ ʩʚʷʟʠ ʩ ʦʩʦʙʳʤ 

ʨʝʞʠʤʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʥʝʤ ʦʙʨʘʟʫʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʡ, ʟʘʤʢʥʫʪʳʡ, 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʚ ʢʦʪʦʨʦʤ ʠʟʤʝʥʷʝʪʩʷ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʬʠʪʦʧʣʘʥʢʪʦʥʘ. 

ɼʣʠʪʝʣʴʥʳʡ, ʧʨʘʢʪʠʯʝʩʢʠ ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʚʦʜʦʦʙʤʝʥ ʚʳʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʙʠʦʤʘʩʩʳ ʠ 

ʦʙʲʝʤʦʚ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʠʥʝ-ʟʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ ʩʦʩʪʘʚʣʷʶʪ 

ʩʚʳʰʝ 80% ʤʘʩʩʳ. ʉʠʥʝ-ʟʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ ʧʦʩʪʝʧʝʥʥʦ, ʧʦ ʤʝʨʝ ʟʘʧʦʣʥʝʥʠʷ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʚʳʪʝʩʥʷʶʪ ʜʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ ï ʦʜʥʦʢʣʝʪʦʯʥʳʭ, ʦʜʠʥʦʯʥʳʭ, 

ʢʦʣʦʥʠʘʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ.  

ʀʟ-ʟʘ ʙʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʠʥʝ-ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʧʨʦʠʩʭʦʜʠʪ ʮʚʝʪʝʥʠʝ ʚʦʜ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʠʤ ʬʘʢʪʦʨʘʤʠ, ʢʘʢ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ, ʦʩʣʘʙʣʝʥʥʦʝ ʪʝʯʝʥʠʝ, ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʚ ʚʦʜʝ, ʠʥʪʝʥʩʠʚʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʦʨʛʘʥʠʢʠ ʚ ʚʦʜʦʝʤ. 

ʀʥʪʝʥʩʠʚʥʦʝ ʵʚʪʨʦʬʠʨʦʚʘʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚʳʟʚʘʥʦ ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʨʝʯʥʦʛʦ 

ʩʪʦʢʘ. ʕʚʪʨʦʬʠʢʘʮʠʷ, ʠʣʠ ʛʠʧʝʨʪʨʦʬʠʟʘʮʠʷ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʥʘʩʳʱʝʥʠʷ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʙʠʦʛʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʛʠʜʨʦʙʠʦʥʪʦʚ ʠ ʝʛʦ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʆʥʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʥʝ ʪʦʣʴʢʦ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ, ʥʦ ʠ ʠʥʞʝʥʝʨʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ - ʬʘʢʪʦʨʦʚ ʛʠʧʝʨʪʨʦʬʠʟʘʮʠʠ ʚʳʩʪʫʧʘʶʪ ʘʟʦʪ ʠ ʬʦʩʬʦʨ.  

ʆʮʝʥʢʦʡ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ çʊʘʜʞʠʢʩʢʦʝ ʤʦʨʝè ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʧʦʢʘʟʘʪʝʣʴ ʪʨʦʬʥʦʩʪʠ - ʢʦʣʠʯʝʩʪʚʦ (ʦʙʲʝʤ) ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʇʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ 

ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʚʦʜʦʝʤʦʚ [2]: 

- ʦʣʠʛʦʪʨʦʬʥʳʡ - ʙʝʜʥʳʡ ʙʠʦʛʝʥʘʤʠ,  

- ʵʚʪʨʦʬʥʳʡ - ʙʦʛʘʪʳʡ ʙʠʦʛʝʥʘʤʠ,  

- ʤʝʟʦʪʨʦʬʥʳʡ (ʧʨʦʤʝʞʫʪʦʯʥʳʡ), 

- ʜʠʩʪʨʦʬʥʳʡ - ʚʳʩʦʢʦʙʦʛʘʪʳʡ ʙʠʦʛʝʥʘʤʠ. 

ʆʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʨʦʩʪʘ ʪʨʦʬʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

(ʬʦʩʬʦʨ, ʘʟʦʪ, ʢʘʣʠʡ). 
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ɺʦʜʦʭʨʘʥʠʣʠʱʝ çʊʘʜʞʠʢʩʢʦʝ ʤʦʨʝè ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʳʤ, ʥʝʦʜʥʦʨʦʜʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʷ ʪʨʦʬʥʦʩʪʠ ʧʦ ʧʣʦʱʘʜʠ. ʊʘʢ, ʢʨʘʡʥʷʷ ʚʦʩʪʦʯʥʘʷ ʟʦʥʘ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʧʨʠʤʳʢʘʶʱʘʷ ʢ ʛʨʘʥʠʮʘʤ ʩ ʩʦʩʝʜʥʝʡ ʩʪʨʘʥʦʡ, ʦʪʥʦʩʠʪʩʷ ʢ ʵʚʪʨʦʬʥʦʤʫ 

ʪʠʧʫ, ʢʦʪʦʨʳʡ ʧʦʩʪʝʧʝʥʥʦ ʤʝʥʷʝʪʩʷ ʦʣʠʛʦʪʨʦʬʥʦʡ ʟʦʥʦʡ. ɺʳʜʝʣʝʥʥʳʝ ʟʦʥʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʝʤ, ʯʪʦ ʦʥʠ ʥʝ ʦʙʨʘʟʫʶʪ ʩʧʣʦʰʥʳʝ, ʥʝʨʘʟʨʳʚʥʳʝ ʧʦʣʦʩʳ, ʘ ʟʘʥʠʤʘʷ 

ʧʨʠʙʨʝʞʥʳʝ ʦʙʣʘʩʪʠ ʚʦʜʦʝʤʘ, ʧʦ ʤʝʨʝ ʧʝʨʝʭʦʜʘ ʥʘ ʟʘʧʘʜ, ʚ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ, ʪʝʨʷʶʪ 

ʩʚʦʶ ʩʧʣʦʰʥʦʩʪʴ, ʦʙʨʘʟʫʷ ʧʨʝʨʳʚʠʩʪʳʝ ʫʯʘʩʪʢʠ.  

ʕʚʪʨʦʬʠʨʦʚʘʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠʤʝʝʪ ʚ ʦʩʥʦʚʥʦʤ ʝʩʪʝʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʥ 

ʨʘʟʚʠʚʘʝʪʩʷ ʜʣʠʪʝʣʴʥʦ ʠʟ-ʟʘ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ, ʬʦʪʦʩʠʥʪʝʟ ʠ 

ʧʦʛʣʦʱʝʥʠʝ ʘʟʦʪʘ ʦʨʛʘʥʠʟʤʘʤʠ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʘʣʣʦʭʪʦʥʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ. 

ɺ ʧʦʚʳʰʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʠʧʝʨʪʨʦʬʠʟʘʮʠʠ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠ ʘʥʪʨʦʧʦʛʝʥʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ: ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʚʦʜʦʝʤ ʙʠʦʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟ ʧʨʠʙʨʝʞʥʦʛʦ ʟʘʪʦʧʣʝʥʥʦʛʦ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʩʪʦʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʚ ʥʝʤ ʤʘʩʩʫ ʙʠʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ. 

ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʚʳʪʝʢʘʝʪ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʦʜʦʭʨʘʥʠʣʠʱʝ çʊʘʜʞʠʢʩʢʦʝ ʤʦʨʝè 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʠʣʝʛʘʶʱʝʛʦ ʨʘʡʦʥʘ. ɺ ʫʩʣʦʚʠʷʭ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʤʘʩʰʪʘʙʳ ʠ ʧʦʩʣʝʜʩʪʚʠʷ 

ʪʘʢʦʛʦ ʚʣʠʷʥʠʷ ʚʦʟʨʘʩʪʘʶʪ ʠ ʧʨʠʦʙʨʝʪʘʶʪ ʥʦʚʳʝ ʦʯʝʨʪʘʥʠʷ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʫʷʟʚʠʤʦʩʪʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʡʦʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ. 
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ÚÍÌÙÍÚÜÔ "ÍÌ׳ÜÔ ÞÚּתÔÖ" ÎÌ ÞÌäÌÖÖß×Ô äÌÜÚÔÞÔ ÏÑÚéÖÚ×ÚÏÔÔ 

ØÔÙÞÌפÌ: ØÔפ¾ÝÔ ÞÌנÕÔÜÚÞ ÐÌÜ äÌÜÚÔÞÔ ÞÌנÕÔÜ¾ÍÔÔ Ôפ×ÔØ ÎÌ 

ÞÌæÝÔÜÔ ÞÑáÙÚÏÑÙ 

Úíìùíúüô "Íì״üô Þúֹוôö" íì Ąìüúôþô ïñúĉöú÷úïôô øôùþìץìô ״ìøĄìĀìþ þìĆýôü 
øñüìýúùìð, þìסõôüČíôô ֹוÿóĆ״úô øÿ״ôþ, üñ÷ñĀ, üñֹוìô úí״úô óñüôóìøôù, øÿ״ôþô 
ïôðüúíôú÷úï îì סìõüì íì ìøì÷ øñúċð. Ðìü Ąìüúôþô þìסõôüČíôô ôץ÷ôø îì þìĆýôüô 

þñāùúïñù Ąôððìþ, øôץČý îì úץôíìþ״úô ăÿùôù þìĆýôü ìĀóúôĄ ČĀþì, þì״ðôðöÿùìùðì 
øñĄìîìùð. Íìüúô ûìýþ öìüðìùô úýñíûìóôüôô Ąìüúôþô ïñúĉöú÷úïôô øôùþìץìô úíìùíúü 
ðìü Ąìüúôþô øÿúýôü ăúüì״úô øÿìýýôü ìùðñĄôðìù ÷úóôø ìýþ. 

Öì÷ôðîúòì״ú: Þúֹוôöôýþúù, úíìùíúüô "Íì״üô þúֹוôö", Ąìüúôþô ïñúĉöú÷úï, 
þìסõôüČíôô ôץ÷ôø, þñāùúïñùñó, þìĆýôü, úýñíûìóôü. 

 

ɺʆɼʆʍʈɸʅʀʃʀʑɽ çʊɸɼɾʀʂʉʂʆɽ ʄʆʈɽè ʀ ʌʆʈʄʀʈʆɺɸʅʀɽ 

ɻɽʆʕʂʆʃʆɻʀʏɽʉʂʀʍ ʋʉʃʆɺʀʁ ʈɸʁʆʅɸ: ʄɸʉʐʊɸɹʓ ʊʈɸʅʉʌʆʈʄɸʎʀʀ 

ɺ ʋʉʃʆɺʀʗʍ ʀɿʄɽʅɽʅʀʗ ʂʃʀʄɸʊɸ ʀ ʊɽʍʅʆɻɽʅʅʆɻʆ ɺʆɿɼɽʁʉʊɺʀʗ 

ɺʦʜʦʭʨʘʥʠʣʠʱʝ çʊʘʜʞʠʢʩʢʦʝ ʤʦʨʝè ʚʣʠʷʝʪ ʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʧʨʠʣʝʛʘʶʱʝʛʦ ʨʘʡʦʥʘ, ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩʨʝʜʳ, ʨʝʣʴʝʬʝ, ʨʝʞʠʤʘ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʠ ʜʨ. ɺ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʤʘʩʰʪʘʙʳ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʪʘʢʦʛʦ ʚʣʠʷʥʠʷ 

ʚʦʟʨʘʩʪʘʶʪ ʠ ʧʨʠʦʙʨʝʪʘʶʪ ʫʛʨʦʞʘʶʱʠʡ ʭʘʨʘʢʪʝʨ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʫʷʟʚʠʤʦʩʪʠ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʡʦʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʠʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʤʝʨ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʘʜʞʠʢʠʩʪʘʥ, ʚʦʜʦʭʨʘʥʠʣʠʱʝ çʊʘʜʞʠʢʩʢʦʝ ʤʦʨʝè, 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʪʝʭʥʦʛʝʥʝʟ, ʚʣʠʷʥʠʝ, ʫʷʟʚʠʤʦʩʪʴ. 

  

RESERVOIR "TAJIK SEA" AND FORMATION OF GEOECOLOGICAL 

CONDITIONS OF THE REGION: SPREAD OF TRANSFORMATION UNDER 

CONDITIONS OF CLIMATE CHANGE AND TECHNOGENIC IMPACT  

The reservoir "Tajik Sea" affects the geoecological conditions of the adjacent area, there is 

a change in environmental components, relief, groundwater regime, hydro-biological 

environment, etc. Under the conditions of climate change and technogenic impact, the intensity, 

scale and consequences of such impact increase and become threatening. To reduce the 

vulnerability of the geoecological conditions of the reservoir area in modern conditions, it is 

necessary to take effective measures. 

Keywords: Tajikistan, reservoir "Tajik Sea", geoecological conditions, climate change, 

technogenesis, influence, vulnerability. 

 

ØìĆ÷ÿøúþ ðìü íúüìô øÿì÷÷ôĀ: Ôýøúô÷úîì Ðô÷Āÿóì Ìíðÿì÷ôñîùì - ÐúùôĄïú״ô 
ðìî÷ìþôô áÿֹוìùð íì ùúøô ìöìðñøôö Í.נìĀÿüúî, øÿì÷÷ôøô öì÷úùô öìĀñðüìô 
ïñúïüìĀôċô ôץþôýúð îì ðñøúïüìĀôċô Āìöÿ÷þìô ïñúĉöú÷úïôċ îì þÿüôóø. Ýÿüúסì: 
 ô Øìî÷úùíñöúî 1. Þñ÷ñĀúù: (+992)״ìùð, ïÿóìüïúוôöôýþúù, áÿֹוÿüôô Þúֹ״ÿøתּ ,735700

927-87-87-45. E-mail: s.dilorom777@gmail.com 

mailto:s.dilorom777@gmail.com


55 
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s.dilorom777@gmail.com 
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ʋɼʂ: 528.9; 004.9 

ʄɽʊʆɼʀʂɸ ʆɹʈɸɹʆʊʂʀ ʇʆɺʊʆʈʅʓʍ ʀɿʄɽʈɽʅʀʁ ʅɸ ʃʀʅɽʁʅʆ-

ʋɻʃʆɺʓʍ ʉɽʊʗʍ ʀ ʆɹʈɸɹʆʊʂɸ ʈɽɿʋʃʔʊɸʊʆɺ ʀɿʄɽʈɽʅʀʁ 

ʉʆɺʈɽʄɽʅʅʓʍ ɺɽʈʊʀʂɸʃʔʅʓʍ ɼɺʀɾɽʅʀʁ 

 

ʂʦʜʠʨʦʚ ʕ.ʍ.  

ʊʘʜʞʠʢʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ʉ. ʆʩʠʤʠ 

 

ʄʝʪʦʜʠʢʘ ʦʙʨʘʙʦʪʢʠ ʧʦʚʪʦʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʥʘ ʣʠʥʝʡʥʦ-ʫʛʣʦʚʳʭ ʩʝʪʷʭ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʝʦʜʝʟʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʚʪʦʨʥʳʝ ʪʨʠʘʥʛʫʣʷʮʠʦʥʥʳʝ ʠʟʤʝʨʝʥʠʷ. ʉʦʧʦʩʪʘʚʣʝʥʠʝʤ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʵʧʦʭ ʧʦʣʫʯʘʶʪ ʜʘʥʥʳʝ ʦ ʩʤʝʱʝʥʠʷʭ ʧʫʥʢʪʦʚ, ʥʘ 

ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʝʥʳ ʵʪʠ ʠʟʤʝʨʝʥʠʷ [1]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʘ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʘ ʚʝʢʪʦʨʥʘʷ ʩʭʝʤʘ, ʛʜʝ ʫʢʘʟʳʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʩʤʝʱʝʥʠʷ ʧʫʥʢʪʦʚ 

ʠʟʤʝʨʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʢʦʪʦʨʦʛʦ ʫʩʣʦʚʥʦ ʥʝʧʦʜʚʠʞʥʦʛʦ ʧʫʥʢʪʘ ʠ ʫʩʣʦʚʥʦ 

ʥʝʧʦʜʚʠʞʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ.  

ʇʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʘ ʚʝʢʪʦʨʘ ʩʤʝʱʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʬʦʨʤʫʣʳ: 

ὠ Ўὼ Ўώ  (1) 

ʛʜʝ Ўὼ ὼ ὼ, Ўώ ώ ώ,  (2)  

ʧʨʠ ʵʪʦʤ ὼȟώ - ʢʦʦʨʜʠʥʘʪʳ ʧʫʥʢʪʘ ʚ ʘʢʪʫʘʣʴʥʫʶ ʵʧʦʭʫ ʠʟʤʝʨʝʥʠʡ, ὼȟώ - ʚ ʥʘʯʘʣʴʥʫʶ 

ʵʧʦʭʫ ʠʟʤʝʨʝʥʠʡ. 

ʆʨʠʝʥʪʠʨʦʚʢʘ ʚʝʢʪʦʨʘ ʨʘʚʥʘ 

‌ ὥὶὧὸὫ
Ў

Ў
 , (3) 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʝʢʪʦʨʥʳʭ ʩʭʝʤ ʥʘʠʙʦʣʝʝ ʧʨʘʚʠʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʨʘʚʥʝʥʠʝ 

ʢʦʦʨʜʠʥʘʪ, ʧʦʣʫʯʝʥʥʳʭ ʧʦʩʣʝ ʫʨʘʚʥʠʚʘʥʠʷ ʠʟʤʝʨʝʥʠʡ ʨʘʟʜʝʣʴʥʦ ʚ ʢʘʞʜʦʤ ʮʠʢʣʝ ʧʦ 

ʠʜʝʥʪʠʯʥʦʡ ʤʝʪʦʜʠʢʝ ʧʦ ʧʨʦʛʨʘʤʤʝ ʇʨʦʚʦʨʦʚʘ-ʄʠʮʢʝʚʠʯʘ [1]. ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʣʠʥʝʡʥʦ-

ʫʛʣʦʚʳʭ ʩʝʪʝʡ. ɼʨʫʛʠʤ ʤʝʪʦʜʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ ʤʦʞʝʪ ʙʳʪʴ ʤʝʪʦʜ 

ʪʝʥʟʦʨʥʦʛʦ ʘʥʘʣʠʟʘ. ʈʘʩʯʝʪʳ ʢʦʤʧʦʥʝʥʪ ʧʣʦʩʢʠʭ ʢʦʥʪʠʥʫʘʣʴʥʳʭ ʩʨʝʜ, ʩʚʷʟʳʚʘʶʱʠʭ 

ʫʜʣʠʥʝʥʠʡ ʚʜʦʣʴ ʠʟʤʝʨʷʝʤʦʡ ʣʠʥʠʠ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʠʠ [2, 3]. 

‐ ‐ ὧέί• ‐ ὧέί • ‐ ὧέί•ὧέί • , (4) 

ʛʜʝ ‐ ȟ‐ʫ  - ʜʝʬʦʨʤʘʮʠʠ ʫʜʣʠʥʝʥʠʷ ʚʜʦʣʴ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ, ‐  - ʜʝʬʦʨʤʘʮʠʠ ʩʜʚʠʛʘ 

ʤʝʞʜʫ ʦʩʷʤʠ, •  ʜʠʨʝʢʮʠʦʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʟʤʝʨʷʝʤʦʡ ʣʠʥʠʠ ʚ ʟʘʜʘʥʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ, ‐ ï ʜʝʬʦʨʤʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʜʣʠʥʝʥʠʷ ʚʜʦʣʴ ʣʠʥʠʠ ʨʘʚʥʘʷ: 

‐  , (5) 

ʛʜʝ ὰ  ï ʜʣʠʥʘ ʣʠʥʠʠ ʚ ʥʘʯʘʣʴʥʫʶ, ὰ  ï ʚ ʘʢʪʫʘʣʴʥʫʶ ʵʧʦʭʠ ʠʟʤʝʨʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʣʠʙʦ ʧʨʷʤʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ, ʣʠʙʦ ʨʘʩʯʝʪʘʤʠ ʧʦ ʨʘʟʥʦʩʪʷʤ ʢʦʦʨʜʠʥʘʪ. 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʠʩʩʣʝʜʫʶʪʩʷ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʠʩʰʝʜʰʠʝ ʟʘ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ, ʟʘ ʦʩʥʦʚʫ ʥʝʦʙʭʦʜʠʤʦ ʚʟʷʪʴ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʫʜʣʠʥʝʥʠʷ ʣʠʥʠʡ.  

‐ʩȢʛȢ  , (6) 

ʛʜʝ ʧ ï ʢʦʣʠʯʝʩʪʚʦ ʣʝʪ ʤʝʞʜʫ ʵʧʦʭʘʤʠ ʠʟʤʝʨʝʥʠʡ. 

ɼʣʷ ʥʘʭʘʞʜʝʥʠʷ ʥʝʠʟʚʝʩʪʥʳʭ ʚʝʣʠʯʠʥ ‐ ȟ‐ʫȟ‐  ʥʫʞʥʦ ʨʝʰʠʪʴ ʩʠʩʪʝʤʫ ʪʨʝʭ 

ʫʨʘʚʥʝʥʠʷ: 

В ὥ ὼ ὦὮ ρȟςȟσ, (7) 

ʛʜʝ ὼ ï ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʠʩʢʦʤʳʝ ʥʝʠʟʚʝʩʪʥʠʝ, ὥ  ï ʢʦʵʬʬʠʮʠʝʥʪʳ, ʟʘʚʠʩʷʰʠʝ ʦʪ •  (ʩʤ. 

ʬʦʨʤʫʣʫ 4), ὦς‐  ï ʩʚʦʙʦʜʥʳʝ ʯʣʝʥʳ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʟ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʠʣʠ 

ʧʨʠ ʧʦʤʦʱʠ ʨʘʩʯʝʪʦʚ. ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ‐ ȟ‐ʫȟ‐  ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ 

ʪʝʥʟʦʨʦʚ ʜʝʬʦʨʤʘʮʠʠ: 
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‐ ‐ ‐ʫ ‐ ‐ʫ ‐  ,  (8) 

 

‐ ‐ ‐ʫ ‐ ‐ʫ ‐  , (9) 

ʆʨʠʝʥʪʠʨʦʚʢʘ ʛʣʘʚʥʳʭ ʦʩʝʡ ʪʝʥʟʦʨʦʚ ʜʝʬʦʨʤʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʍ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʘʤ: 

 ‌ ὥὶὧὸὫ
ʭʫ

ʫʫ
 ,   (10)  

‌ ὥὶὧὸὫ
ʭʫ

ʫʫ
 , 

ʛʜʝ ‌ ï ʜʠʨʝʢʮʠʦʥʥʳʡ ʫʛʦʣ ʦʩʠ ‐, ‌ ï ʜʠʨʝʢʮʠʦʥʥʳʡ ʫʛʦʣ ʦʩʠ ‐ . 
ɿʥʘʷ ʫʜʣʠʥʝʥʠʷ ʚʜʦʣʴ ʦʩʝʡ ‐, ‐ ʠ ʧʨʝʜʧʦʣʘʛʘʷ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʩʨʝʜʠ 

ʥʝʩʞʠʤʘʝʤʦʡ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʪʝʥʟʦʨʘ 

ʜʝʬʦʨʤʘʮʠʠ: 

‐ЯЯ ‐ ‐ ‐ ‐ , (11) 

ɿʥʘʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʪʝʥʟʦʨʦʚ ʜʝʬʦʨʤʘʮʠʠ ʦʪʥʦʩʷʪʩʷ ʢ ʮʝʥʪʨʘʤ ʪʷʞʝʩʪʠ 

ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʥʝʥʠʷ ʜʣʠʥ ʩʪʦʨʦʥ, ʢʦʪʦʨʳʭ ʵʪʠ ʟʥʘʯʝʥʠʷ ʧʦʣʫʯʝʥʳ.  

ɼʘʣʴʥʝʡʰʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʚ ʚʠʜʝ ʩʭʝʤ, ʛʜʝ 

ʠʟʦʣʠʥʠʷʤʠ ʧʦʢʘʟʘʥʳ ʚʝʣʠʯʠʥʳ ʨʘʚʥʳʭ ʜʝʬʦʨʤʘʮʠʡ (ʩʢʦʨʦʩʪʝʡ ʜʝʬʦʨʤʘʮʠʠ), ʠʣʠ ʪʘʙʣʠʮ 

ʨʝʟʫʣʴʪʘʪʦʚ ʮʠʢʣ ʠʟʤʝʨʝʥʠʡ (ʪʘʙʣ. 1, 2). 

 

ʊʘʙʣʠʮʘ 1. ɺʝʜʦʤʦʩʪʴ ʢʦʦʨʜʠʥʘʪ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʮʠʢʣʦʚ ʠʟʤʝʨʝʥʠʡ ʥʘ ʦʧʦʣʟʥʝʚʦʤ 

ʫʯʘʩʪʢʝ çʂʘʙʫʜʞʘʨè [6] 

Table 1. List of coordinates of the first and second cycles of measurements on the landslide 

area "Kabujar"  

 ̄
ʀʤʷ 

ʧʫʥʢʪʘ 

ʍ Y ʍ Y 

ʇʝʨʚʳʡ ʮʠʢʣ ɺʪʦʨʦʡ ʮʠʢʣ 

1 Rp-1 224195, 170 191133, 610 224195, 170 191133, 610 

2 Rp-2 224293, 168 191022, 567 224293, 168 191022, 567 

3 ʊ-1 223942, 146 191000, 800 223942, 152 191001, 229 

4 ʊ-2 224138, 749 190853, 489 224138, 797 190853, 516 

 

ʊʘʙʣʠʮʘ 2. ʈʝʟʫʣʴʪʘʪʳ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʮʠʢʣʦʚ ʠʟʤʝʨʝʥʠʡ (ʜʘʥʥʳʝ ʘʚʪʦʨʘ) 

Table 2. Results of the first and second measurement cycles (author's data) 

ʉʪʘʥʮʠʷ ʎʝʣʴ 
ʅʘʧʨʘʚʣʝʥʠʝ 

ʂʣʘʩʩ ʪʦʯʥʦʩʪʠ 
ʇʝʨʚʳʡ ʮʠʢʣ ɺʪʦʨʦʡ ʮʠʢʣ 

 

Rp-1 

ʊ-1 

ʊ-2 

Rʨ-2 

0
ʦ 
00ǋ 00, 00ǌ

 

50
ʦ 
55ǋ 03, 00ǌ

 

103 54ǋ 29,25ǌ
 

0
ʦ 
00ǋ 00, 00ǌ

 

51
ʦ 
00ǋ 05, 00ǌ

 

103
 ʦ
 59ǋ 12, 00ǌ

 

4-ʢʣʘʩʩ 

4-ʢʣʘʩʩ 

4-ʢʣʘʩʩ 

 

Rp-2 

Rp-1 

ʊ-1 

ʊ-2 

0
ʦ 
00ǋ 00, 00ǌ

 

51
 ʦ
 56ǋ 22, 62ǌ

 

95
 ʦ
 52ǋ 52, 25ǌ

 

0
ʦ 
00ǋ 00, 00ǌ

 

51
 ʦ
 52ǋ 12, 00ǌ

 

95
 ʦ
 53ǋ 00, 00ǌ

 

4-ʢʣʘʩʩ 

4-ʢʣʘʩʩ 

4-ʢʣʘʩʩ 

  

ʈʘʟʥʠʮʘ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʟʘ ʧʝʨʠʦʜ 2006-2007 ʛʛ. (ʪʘʙʣ. 3) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʩʤʝʱʝʥʠʠ ʘʢʪʠʚʥʦʡ ʯʘʩʪʠ ʦʧʦʣʟʥʷ (ʊ-1) ʧʦ ʦʩʠ çʍè ʥʘ 43 ʩʤ/ʛʦʜ. ʕʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʧʨʠ ʚʠʟʫʘʣʴʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʥʝ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʩʝʨʴʝʟʥʳʝ ʧʦʜʚʠʞʢʠ ʥʘ 

ʦʧʦʣʟʥʝʚʦʤ ʫʯʘʩʪʢʝ.  

ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ. 

ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʷʚʣʷʝʪʩʷ 

ʧʦʚʪʦʨʥʦʝ ʥʠʚʝʣʠʨʦʚʘʥʠʝ I, II  ʢʣʘʩʩʦʚ. ɺʳʧʦʣʥʝʥʠʝ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʥʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʦʣʠʛʦʥʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 
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ʊʘʙʣʠʮʘ 3. ɺʝʜʦʤʦʩʪʴ ʨʘʟʥʦʩʪʠ ʢʦʦʨʜʠʥʘʪ ʤʝʞʜʫ I-II  ʮʠʢʣʘʤʠ ʠʟʤʝʨʝʥʠʡ 

Table 3. List of the difference in coordinates between I-II cycles of measurements 

 ̄
I ʮʠʢʣ II  ʮʠʢʣ 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ 

ʮʠʢʣʘʤʠ ʚ ʤʤ 

ʍ ʋ ʍ ʋ æʍ æʋ 

ʊ-1 223942,146 191000,800 223942,152 191001, 229 + 0, 012 + 0, 429 

ʊ-2 224138,749 190853,489 224138,797  190853, 516 + 0, 048 + 0, 027 

 

ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʷʚʣʷʝʪʩʷ ʝʛʦ ʢʘʯʝʩʪʚʦ. ɺ ʩʣʫʯʘʷʭ ʢʦʛʜʘ ʥʠʚʝʣʠʨʥʳʝ ʣʠʥʠʠ ʥʝ ʦʙʨʘʟʫʶʪ ʟʘʤʢʥʫʪʳʭ 

ʧʦʣʠʛʦʥʦʚ ʠʭ ʢʘʯʝʩʪʚʦ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʚʥʫʪʨʝʥʥʝʡ ʩʭʦʜʠʤʦʩʪʠ ʪ.ʝ. ʧʦ ʨʘʟʥʦʩʪʷʤ 

ʧʨʝʚʳʰʝʥʠʡ ʧʦʣʫʯʝʥʥʳʤ ʧʦ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʥʠʚʝʣʠʨʦʚʢʘʤ ʠʣʠ ʧʦ ʨʘʟʥʦʩʪʷʤ ʧʨʷʤʦʛʦ ʠ 

ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ. ɼʣʷ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʨʘʩʯʠʪʳʚʘʶʪʩʷ ʩʨʝʜʥʠʝ 

ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʩʣʫʯʘʡʥʠʝ ɖ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ♫ ʦʰʠʙʢʠ ʧʦ ʬʦʨʤʫʣʘʤ:  

ɖ
ʧ
    (12) 

ɖ
ʧ
  ,  

ʛʜʝ n - ʯʠʩʣʦ ʩʝʢʮʠʡ ʚ ʭʦʜʝ, r ïʜʣʠʥʘ ʩʝʢʮʠʠ, d- ʨʘʟʥʦʩʪʴ ʧʨʝʚʳʰʝʥʠʡ ʜʚʫʭ ʥʠʚʝʣʠʨʦʚʦʢ ʚ 

ʩʝʢʮʠʠ. 

ʂʚʘʜʨʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʥʘ 1 ʢʠʣʦʤʝʪʨ ʭʦʜʘ ʚʳʯʠʩʣʷʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ:  

‘ ɖ „ , (13) 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʚʪʦʨʥʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʚʠʜʝ 

ʛʨʘʬʠʢʦʚ ʠʟʤʝʥʝʥʠʷ ʚʳʩʦʪ ʧʫʥʢʪʦʚ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʠʣʠ ʚ ʚʠʜʝ ʢʘʨʪ ʩʦʚʨʝʤʝʥʥʳʭ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ [4, 5]. ʂʘʢ ʚ ʧʝʨʚʦʤ, ʪʘʢ ʠ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʚ ʢʘʞʜʦʤ ʮʠʢʣʝ 

ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʚʳʯʠʩʣʷʶʪʩʷ ʫʩʣʦʚʥʳʝ ʦʪʤʝʪʢʠ ʚʩʝʭ ʨʝʧʝʨʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʴʥʦʛʦ, 

ʧʨʠʥʷʪʦʛʦ ʟʘ ʥʝʧʦʜʚʠʞʥʳʡ ʧʦ ʬʦʨʤʫʣʝ [1]: 

ʅʭ ʅʠʩʭ ʠʟʤ   (14)  

ʉʦʧʦʩʪʘʚʣʷʷ ʦʪʤʝʪʢʠ ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʘʞʜʦʛʦ ʮʠʢʣʘ ʥʠʚʝʣʠʨʦʚʘʥʠʷ 

ʧʦʣʫʯʘʝʤ ʠʭ ʨʘʟʥʦʩʪʠ ʅ ʠʣʠ ʨʘʟʥʦʩʪʠ ʥʘʢʦʧʣʝʥʥʳʭ ʧʨʝʚʳʰʝʥʠʡ ʨʘʚʥʳʝ ʩʫʤʤʝ ʠʟʤʝʥʝʥʠʷ 

ʧʨʝʚʳʰʝʥʠʡ ʧʦ ʢʘʞʜʦʡ ʩʝʢʮʠʠ ʅ. 

ʉʢʦʨʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʤʝʞʜʫ ʩʤʝʞʥʳʤʠ ʟʥʘʢʘʤʠ 

ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

ὠ
Ў

Ў

ʥʦʚʩʪʘʨ

Ў
ȟ (15)  

ʛʜʝ hʥʦʚ - ʠʟʤʝʨʝʥʥʦʝ ʥʦʚʦʝ ʧʨʝʚʳʰʝʥʠʝ, hʩʪʘʨ - ʠʟʤʝʨʝʥʥʦʝ ʩʪʘʨʦʝ ʧʨʝʚʳʰʝʥʠʝ, ȹʊ ï 

ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʧʦʚʪʦʨʥʳʤʠ ʥʠʚʝʣʠʨʦʚʢʘʤʠ ʚ ʛʦʜʘʭ  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦʝ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʩʢʦʨʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ ʥʫʞʥʦ ʚʳʧʦʣʴʥʠʪ ʨʘʩʯʝʪʳ ʜʣʷ ʘʢʘʞʜʦʡ ʪʦʯʢʠ ʧʦ ʬʦʨʤʫʣʝ: 

ὠ ȟ   (16) 

ʛʜʝ Ὄ - ʦʪʤʝʪʢʘ ʪʦʯʢʠ ʚ ʧʝʨʚʦʤ, Ὄ  ʚ ʧ-ʦʤ ʮʠʢʣʝ ʠʟʤʝʨʝʥʠʡ. 

ʆʰʠʙʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ: 

 άὠ   (17) 

άὠ   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʷ ʥʝʢʦʪʦʨʦʝ ʧʦʣʝ ʟʥʘʯʝʥʠʡ ʅi ʠ ʠʩʧʦʣʴʟʫʷ ʦʙʳʯʥʦʝ 

ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʠʝ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʢʘʨʪʳ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʘ 

ʣʶʙʦʡ ʧʝʨʠʦʜ. ʇʨʠ ʵʪʦʤ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʵʪʠʭ ʢʘʨʪ ʙʫʜʝʪ ʪʝʤ ʚʳʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʚʨʝʤʝʥʥʦʡ 

ʧʝʨʠʦʜ, ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ (17). 
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ʈʠʩʫʥʦʢ. ʇʨʠʤʝʨ ʢʘʨʪʘ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʦʣʠʛʦʥʘ ʅʫʨʝʢ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ [7] 

Picture. An example map of modern vertical movements of the Nurek test site for a certain 

time [7] 

 
 

ʃʀʊɽʈɸʊʋʈɸ 

1. ɽʩʠʢʦʚ ʅ.ʇ. ʆʧʨʝʜʝʣʝʥʠʝ ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʠʟʤʝʨʝʥʥʳʤ ʵʣʝʤʝʥʪʘʤ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʝʪʝʡ // ʉʦʚʨʝʤʝʥʥʳʝ ʜʚʠʞʝʥʠʷ ʠ ʜʝʬʦʨʤʘʮʠʠ 

ʟʝʤʥʦʡ ʢʦʨʳ ʥʘ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʦʣʠʛʦʥʘʭ: ʉʙ .ʩʪ. /ʆʪʚ. ʨʝʜ. ʖ.ɼ. ɹʫʣʘʥʞʝ ʠ ʜʨ.- ʄ.: 

ʅʘʫʢʘ, 1983. ï ʉ. 135-138. 

2. ʂʫʯʘʡ ɺ.ʂ. ʉʦʚʨʝʤʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ɿʝʤʣʠ ʠ ʦʨʦʛʝʥʝʟ ʇʘʤʠʨʦ-ʊʷʥʴ-ʐʘʥʷ.- ʄ.: ʅʘʫʢʘ, 

1983. ï 208 ʩ. 

3. ʂʫʯʘʡ ɺ.ʂ., ʇʝʚʥʝʚ ɸ.ʂ., ɻʫʩʝʚʘ ʊ.ɺ. ʆ ʭʘʨʘʢʪʝʨʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʡ ʚ ʟʦʥʝ ɺʘʭʰʩʢʦʛʦ ʥʘʜʚʠʛʘ // ɼʦʢʣ. ɸʅ ʉʉʉʈ. ï 1978. ï ʊ. 24, ˉ3. - ʉ.673-

676. 

4. ʉʘʠʜʦʚ ʄ.ʉ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʟʫʯʝʥʠʡ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʥʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʣʠʛʦʥʘʭ // ʇʝʨʩʧʝʢʪʠʚʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʘ: ʉʙ. ʩʪ. ʠ ʜʦʢʣ. ʨʝʩʧ. ʢʦʥʬ. (ɼʫʰʘʥʙʝ, 22 ʤʘʷ 2009). - ɼʫʰʘʥʙʝ: ɼʦʥʠʰ, 2007. ï 

ʉ. 92-99. 

5. ʉʘʠʜʦʚ ʄ.ʉ. ʉʦʩʪʦʷʥʠʝ ʠ ʨʦʣʴ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʦʣʠʛʦʥʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ //ʀʟʚ. ɸʅ ʊʘʜʞ 

ʉʉʈ. ʆʪʜ-ʥʠʝ ʬʠʟ.-ʤʘʪ. ʠ ʛʝʦʣ.-ʭʠʤ. ʥʘʫʢ. ï 2007. - ˉ2 (127). - ʉ. 82-87. 

6. ʉʘʠʜʦʚ ʄ.ʉ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʝʨʭʥʝʝ-ɺʘʭʰʩʢʦʛʦ ʨʘʡʦʥʘ (ʥʘ ʦʩʥʦʚʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ): ʜʠʩ. ʢʘʥʜ. ʛʝʦʣ.-ʤʠʥ. ʥʘʫʢ: 25.00. 01. -ɹʠʰʢʝʢ, 2007. ï 164 ʩ. 

7. ʉʘʠʜʦʚ ʄ.ʉ. ʅʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʜʚʠʞʝʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʣʠʛʦʥʦʚ 

ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʩʝʡʩʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ): - ʜʠʩ. ʜʦʢ. ʛʝʦʣ.-ʤʠʥ. ʥʘʫʢ: 

25.00. 01. -ɹʠʰʢʝʢ, 2013. -288 ʩ. 

 

ʋʉʋʃʀ ʂʆʈʂɸʈɼʀ ʏɽʅʂʋʅʀʀ ʊɸʂʈʆʈʀʀ ʊʈʀɸʅɻʋʃʗʎʀʆʅʀ ɼɸʈ 

äÌÍÌÖÌ׳ÚÔ áÌÞÔ ÖßÙּת  ÎÌ ÖÚÜÖÌÜÐÔ ÙÌÞÔּתÌÇÚÔ ãÑÙÖßÙÔÔ 

ÌØßÐÔÔ ׳ÚÓÔÜÌÓÌØÚÙ 

Ðìü øìץú÷ì ÿýÿ÷״úô ïñúðñó íìüúô øÿìõċù öìüðìùô ״ìüìöìþ״úô øÿúýôüô ÿĀÿץ 
îì ìøÿð, ìó ֹוÿø÷ì ăñùöÿùôô þìöüúüôô þüôìùïÿ÷ċĂôċ íìüüìý øñĄìîìð. Íú üú״ô 
øÿץúôýì öìüðìùô ùìþôăì״úô ăñùöÿù ðìü ðìîüì״úô ïÿùúïÿù ðìü íúüìô ֹוúõïôüĄìîôô 
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ùÿץþì״úñ, öô ôù ăñùöÿùô״ú ðìü úù״ú ïÿóìüúùðì Ąÿðììùð, øìĆ÷ÿøúþ íì ðìýþ úîìüðì 
øñĄìîìð. Ðìü ùìþôֹוìô öúüöìüðô øìîúð ðôìïüìøøìô îñöþúü ïôüôĀþìù øÿøöôù ìýþ, öô 

ðìü úù íÿóÿüï îì ýìøþô ֹוúõïôüĄìîôô ùÿץþì״úô ăñùöÿù ùôýíìþ íì ċïúù ùÿץþìô 
Ąìüþìù ýúíôþ îì ýìøþô Ąìüþìù ýúíôþ ùôĄúù ðúðì øñĄìîìð. 

Öì÷ôðîúòì״ú: ïñúðñóôċ, ÿýÿ÷, þüôìùïÿ÷ċþýôċ, ìùðúóìïôü, ðôìïüìøøì״úô 
îñöþúü, ðñĀúüøìþýôċ, ýñöÿùֹוì״ú, ôóú÷ôù״ú. 
 

ʄɽʊʆɼʀʂɸ ʆɹʈɸɹʆʊʂʀ ʇʆɺʊʆʈʅʓʍ ʀɿʄɽʈɽʅʀʁ ʅɸ ʃʀʅɽʁʅʆ-

ʋɻʃʆɺʓʍ ʉɽʊʗʍ ʀ ʆɹʈɸɹʆʊʂɸ ʈɽɿʋʃʔʊɸʊʆɺ ʀɿʄɽʈɽʅʀʁ 

ʉʆɺʈɽʄɽʅʅʓʍ ɺɽʈʊʀʂɸʃʔʅʓʍ ɼɺʀɾɽʅʀʁ 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʚʪʦʨʥʳʝ ʪʨʠʘʥʛʫʣʷʮʠʦʥʥʳʝ ʠʟʤʝʨʝʥʠʷ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʵʧʦʭ ʧʦʣʫʯʘʶʪ ʜʘʥʥʳʝ ʦ 

ʩʤʝʱʝʥʠʷʭ ʧʫʥʢʪʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʝʥʳ ʵʪʠ ʠʟʤʝʨʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʝʨʠʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʚʝʢʪʦʨʥʘʷ ʩʭʝʤʘ, ʛʜʝ ʫʢʘʟʳʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʩʤʝʱʝʥʠʷ ʧʫʥʢʪʦʚ ʠʟʤʝʨʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʢʦʪʦʨʦʛʦ ʫʩʣʦʚʥʦ 

ʥʝʧʦʜʚʠʞʥʦʛʦ ʧʫʥʢʪʘ ʠ ʫʩʣʦʚʥʦ ʥʝʧʦʜʚʠʞʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʜʝʟʠʷ, ʤʝʪʦʜ, ʪʨʠʘʥʛʫʣʷʮʠʷ, ʠʟʤʝʨʝʥʠʷ, ʚʝʢʪʦʨʥʳʝ ʜʠʘʛʨʘʤʤʳ, 

ʜʝʬʦʨʤʘʮʠʷ, ʪʨʝʫʛʦʣʴʥʠʢʠ, ʠʟʦʣʠʥʠʠ. 

 
PROCESSING TECHNIQUE FOR REPEATED MEASUREMENTS ON LINEAR -

ANGULAR NETWORKS AND PROCESSING OF THE RE SULTS OF 

MEASUREMENTS OF MODERN VERTICAL  MOVEMENTS  

The paper considers geodetic methods for determining modern horizontal movements, in 

particular repeated triangulation measurements. By comparing the results of measurements for 

different epochs, data are obtained on the displacements of the points at which these 

measurements were made. As a result of processing the material, a vector diagram can be 

obtained, which indicates the magnitude and direction of the displacement of measurement 

points relative to some conditionally fixed point and conditionally fixed direction. 

Keywords: geodesy, method, triangulation, measurements, vector diagrams, deformation, 

triangles, isolines. 
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ʋɼʂ 631.6.02:631.459. 

ɸʂʊʋɸʃʔʅʓɽ ʇʈʆɹʃɽʄʓ ʆʈʆʐɸɽʄʆɻʆ ɿɽʄʃɽɼɽʃʀʗ ʀ ʇʋʊʀ ɽɪ 

ʈɽʐɽʅʀʗ ɺ ʋʉʃʆɺʀʗʍ ʎɽʅʊʈɸʃʔʅʆɻʆ ʊɸɼɾʀʂʀʉʊɸʅɸ 

 

ʇʫʣʘʪʦʚ ʐ.ʗ., ʋʤʘʨʦʚʘ ʃ.ɼ. 

ʊʘʜʞʠʢʩʢʠʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʐ.ʐʦʪʝʤʫʨʘ 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʦʪʨʘʩʣʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʧʨʦʮʝʩʩ ʜʝʛʨʘʜʘʮʠʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʚʦʟʨʘʩʪʘʥʠʶ. ɺ 

ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʚ ʦʩʥʦʚʥʦʤ, ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʪʠʧʳ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ: 

ü ɺʦʜʥʘʷ ʠ ʚʝʪʨʦʚʘʷ ʵʨʦʟʠʷ ʧʦʯʚʳ - ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʚʦʜʥʝʥʠʡ, ʩʝʣʝʡ, ʦʧʦʣʟʥʝʡ, 

ʥʝʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚʠʣ ʠʨʨʠʛʘʮʠʠ, ʫʯʸʪʘ ʨʦʟʳ ʚʝʪʨʦʚ ʠ ʪ.ʜ.; 

ü ɿʘʩʦʣʝʥʠʝ ʧʦʯʚʳ - ʚʩʣʝʜʩʪʚʠʝ ʧʦʜʲʸʤʘ ʫʨʦʚʥʷ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ, ʪʝʭʥʦʛʝʥʥʳʭ ʨʘʩʩʦʣʦʚ ʚ ʧʦʯʚʫ, ʦʩʚʦʝʥʠʷ ʩʦʣʦʥʯʘʢʦʚʳʭ ʧʦʯʚ, ʥʘʨʫʰʝʥʠʷ ʨʝʞʠʤʘ 

ʦʨʦʰʝʥʠʷ; 

ü ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ - ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʸʪ ʯʨʝʟʤʝʨʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ; 

ü ʆʧʫʩʪʳʥʠʚʘʥʠʝ ʟʝʤʝʣʴ - ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʚʨʘʱʝʥʠʷ 

ʦʢʫʣʴʪʫʨʝʥʥʳʭ ʧʣʦʜʦʨʦʜʥʳʭ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʙʝʟʚʦʜʥʳʝ ʠ ʙʝʟʞʠʟʥʝʥʥʳʝ ʧʫʩʪʳʥʠ ʩ 

ʧʦʪʝʨʝʡ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ; 

ü ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʜʝʛʨʘʜʘʮʠʷ - ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʛʦ ʠ 

ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ ʚʦʟʨʘʩʪʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʯʘʩʪʦʪʘ ʟʘʩʫʭ, ʨʘʩʪʝʪ 

ʯʠʩʣʦ ʜʥʝʡ ʩ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ. ɽʞʝʛʦʜʥʦ ʠʟ-ʟʘ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ 

ʫʪʨʘʯʠʚʘʝʪʩʷ ʜʦ 12 ʤʠʣʣʠʦʥʦʚ ʛʝʢʪʘʨʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ [5].  

ɺʳʚʦʜʳ, ʩʜʝʣʘʥʥʳʝ ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ 

ʆʆʅ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʙʦʣʝʝ 13% ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʧʦʜʚʝʨʛʣʠʩʴ 

ʜʝʛʨʘʜʘʮʠʠ (ʨʘʩʯʸʪ ʧʦʪʝʨʠ ʯʠʩʪʦʡ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩ ʫʯʸʪʦʤ ʠʟʤʝʥʝʥʠʡ 

ʢʣʠʤʘʪʘ), ʦʢʘʟʘʚ ʚʣʠʷʥʠʝ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ 6% ʥʘʩʝʣʝʥʠʷ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ [7]. 

ɺ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʧʦ ʜʘʥʥʳʤ ʄ.ʈ. ʗʢʫʪʠʣʦʚʘ (1974), ʦʢʦʣʦ 65-70% ʪʝʨʨʠʪʦʨʠʠ 

ʧʦʜʚʝʨʞʝʥʦ ʧʨʦʮʝʩʩʘʤ ʵʨʦʟʠʠ. ʇʦ ʜʘʥʥʳʤ ʍ.ʄ. ɸʭʤʘʜʦʚʘ (2013), ʧʨʦʮʝʥʪ ʵʨʦʜʠʨʦʚʘʥʥʳʭ 

ʠ ʜʝʬʣʠʨʦʚʘʥʥʳʭ ʧʦʯʚ ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʫʛʦʜʠʡ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʊʘʜʞʠʢʠʩʪʘʥ ʩʦʩʪʘʚʣʷʝʪ 97,9% [1]. 

ʊʘʢʞʝ ʜʝʛʨʘʜʘʮʠʷ ʟʝʤʝʣʴ ʠ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ (ʧʦʪʝʧʣʝʥʠʝ) ʥʘ ʧʣʘʥʝʪʝ ʷʚʣʷʶʪʩʷ 

ʪʝʩʥʦ ʧʝʨʝʧʣʝʪʘʶʱʠʤʠʩʷ ʷʚʣʝʥʠʷʤʠ. ɿʘ ʧʦʩʣʝʜʥʠʝ 40 ʣʝʪ ʙʦʣʝʝ ʪʳʩʷʯʠ ʩʨʝʜʥʠʭ ʠ ʤʘʣʳʭ 

ʣʝʜʥʠʢʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʨʘʩʪʘʷʣʠ ʠ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʣʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 

ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ, ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʨʦʩʪ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ 

ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʦʪʨʘʩʣʴ (ʦʧʫʩʪʳʥʠʚʘʥʠʝ, ʤʘʣʦʚʦʜʴʝ ʠ ʟʘʩʫʭʠ), ʢʦʪʦʨʳʝ 

ʝʞʝʛʦʜʥʦ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʚʳʭʦʜʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʠʟ 

ʦʙʦʨʦʪʘ. ɽʞʝʛʦʜʥʦ ʙʦʣʝʝ 40 ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ ʟʝʤʝʣʴ ʦʩʪʘʶʪʩʷ ʚ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ 

ʤʝʣʠʦʨʘʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ [8]. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ ʟʝʤʝʣʴ ʙʳʣʘ 

ʚʳʚʝʜʝʥʘ ʠʟ ʩʝʣʴʭʦʟʦʙʦʨʦʪʘ ʠʟ-ʟʘ ʚʪʦʨʠʯʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚʳ. ʅʘʜ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ 

ʨʘʙʦʪʘʣʠ: ɺ.ʈ. ɺʠʣʴʷʤʩ; ɺ.ɸ. ʂʦʚʜʘ; ɺ.ʈ. ɺʦʣʦʙʫʝʚ; ʃ.ʇ. ʈʦʟʦʚ; ʀ.ʅ. ɸʥʪʠʧʦʚ-ʂʘʨʘʪʘʝʚ; 

ɸ.ɸ. ʈʦʜʝ; ʇ.ɸ. ʂʝʨʟʫʤ; ʕ.ɻ. ɺʘʢʩʤʘʥ ʠ ʜʨ. ʀʤʠ ʙʳʣʠ ʚʩʢʨʳʪʳ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ 

ʧʨʦʮʝʩʩʦʚ ʟʘʩʦʣʝʥʠʷ, ʥʘʤʝʯʝʥʳ ʧʫʪʠ ʤʝʣʠʦʨʘʮʠʠ ʵʪʠʭ ʧʦʯʚ [2]. 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʜʝʛʨʘʜʘʮʠʷ ʟʝʤʝʣʴ ʦʢʘʟʳʚʘʝʪ ʠ ʥʘ ʧʘʩʪʙʠʱʘ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ 

ʢʦʪʦʨʳʭ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ, ʧʦ ʟʝʤʝʣʴʥʦʤʫ ʬʦʥʜʫ, ʥʘ ʩʦʩʪʦʷʥʠʝ 1 ʷʥʚʘʨʷ 2019 

ʛʦʜʘ, ʩʦʩʪʘʚʣʷʝʪ 3833465 ʛʘ [4]. ʆʩʥʦʚʥʘʷ ʜʦʣʷ ʟʠʤʥʠʭ ʧʘʩʪʙʠʱ ʥʘʭʦʜʷʪʩʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ 

ʨʝʩʧʫʙʣʠʢʠ, ʛʜʝ ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʟʘʤʝʪʥʦ 

ʫʤʝʥʴʰʠʣʦʩʴ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʫʧʣʦʪʥʝʥʠʶ ʧʦʯʚʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʠʶ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.  
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ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʚʩʝʤ ʦʪʨʘʩʣʷʤ ʠ ʧʨʠʨʦʜʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʟʦʥʘʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʦʜʘ ʝʞʝʛʦʜʥʦ 

ʚʦʟʦʙʥʦʚʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʢʨʫʛʦʚʦʨʦʪʘ ʥʘ ʟʝʤʣʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʚʦʜʥʘʷ ʧʨʦʙʣʝʤʘ, ʩ 

ʢʘʞʜʳʤ ʛʦʜʦʤ ʩʪʘʥʦʚʠʪʩʷ ʩʝʨʴʝʟʥʝʝ, ʧʨʠʦʙʨʝʪʘʝʪ ʙʦʣʴʰʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ, ʩʦʮʠʘʣʴʥʦʝ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ ʷʚʣʷʝʪʩʷ ʘʛʨʘʨʥʦ-ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʩʪʨʘʥʦʡ ʠ ʙʦʣʝʝ 90% ʝʸ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʨʦʰʘʝʤʦʤ ʟʝʤʣʝʜʝʣʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ 

90% ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ [6]. 

ɼʣʷ ʨʘʮʠʦʥaʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʨʦʰʝʥʠʷ ʠ ʩʠʩʪʝʤ 

ʟʝʤʣʝʜʝʣʠʷ ʚ ʮʝʣʦʤ [9]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʚʦʜʦʩʙʝʨʝʞʝʥʠʷ ʷʚʣʷʶʪʩʷ: 

¶ ɻ ʢʦʥʦʤʠʷ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ; 

¶ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ; 

¶ ʫʣʫʯʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ ʠ ʟʝʤʣʠ. 

ʄʝʪʦʜʳ ʚʦʜʦʩʙʝʨʝʞʝʥʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ: ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ (ʚʦʜʦʫʯʝʪ, 

ʚʦʜʦʦʙʦʨʦʪ, ʨʝʞʠʤ ʦʨʦʰʝʥʠʷ, ʪʝʭʥʠʢʘ ʧʦʣʠʚʘ ʠ ʪ.ʜ); ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ (ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, 

ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʙʦʨʴʙʘ ʩ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤʠ ʧʦʪʝʨʷʤʠ ʚʦʜʳ, 

ʣʝʩʦʥʘʩʘʞʜʝʥʠʝ ʠ ʪ.ʜ.); ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ (ʧʣʘʪʥʦʝ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, ʦʨʛʘʥʠʟʘʮʠʷ ʠ 

ʜʠʩʮʠʧʣʠʥʘ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʪʨʝʥʠʥʛ ʠ ʪ.ʜ.) [11]. 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʫʯʝʥʳʤʠ ʠ ʧʨʘʢʪʠʢʘʤʠ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʝ ʧʨʠʝʤʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʭ ʢʘʧʠʪʘʣʦʝʤʢʦʩʪʠ, ʧʨʝʜʣʘʛʘʝʤ ʨʘʟʜʝʣʠʪʴ ʥʘ 2 ʛʨʫʧʧʳ. 

1.ɺʦʜʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʨʝʙʫʶʱʠʝ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ: 

¶ ʢʘʧʝʣʴʥʦʝ; 

¶  ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʝ;  

¶  ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʝ ʦʨʦʰʝʥʠʝ;  

¶  ʜʦʞʜʝʚʘʥʠʝ ʠ ʪ.ʜ; 

2. ʊʨʝʙʫʶʱʠʝ ʥʝʙʦʣʴʰʠʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ: 

Å ʘʛʨoʪʝʭʥʠʯʝʩʢʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʝʤʳ; 

Å  ʦʧʪʠʤʠʟʘʮʠʷ ʨʝʞʠʤʘ ʦʨʦʰʝʥʠʷ ʠ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʠʢʠ ʧʦʣʠʚʘ;  

Å  ʧʦʣʠʚʳ ʧʦ ʉʇʂʌ;  

Å  ʧʦʣʠʚʳ ʧʦ ʬʦʥʫ ʛʣʫʙʦʢʦʛʦ ʦʙʲʝʤʥʦʛʦ ʨʳʭʣʝʥʠʷ;  

Å  ʧʨʠʤʝʥʝʥʠʝ ʤʫʣʴʯʠ; 

Å  ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʣʦʚʣʘʛʦʝʤʢʠʭ, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚʩ/ʭ ʢʫʣʴʪʫʨ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʥʠʟʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʷʚʣʷʝʪʩʷ ʩʤʳʚ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʦʣʠʚʘ. ɺ 

ʫʩʣʦʚʠʷʭ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʧʨʠ ʧʦʣʠʚʝ ʙʦʣʝʝ 98% ʟʝʤʝʣʴ 

ʠʩʧʦʣʴʟʫʶʪ ʙʦʨʦʟʜʢʦʚʳʡ ʤʝʪʦʜ. ʀʟ-ʟʘ ʜʦʨʦʛʦʚʠʟʥʳ ʠ ʦʪʩʫʪʩʪʚʠʷ ʪʝʭʥʠʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʬʠʥʘʥʩʦʚʦʡ ʙʘʟʳ ʧʨʦʮʝʩʩ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʧʨʦʛʨʝʩʩʠʚʥʳʭ 

ʤʝʪʦʜʦʚ ʦʨʦʰʝʥʠʷ (ʢʘʧʝʣʴʥʦʝ, ʜʦʞʜʝʚʘʥʠʝ, ʧʦʜʧʦʯʚʝʥʥʦʝ ʠ ʜʨ.) ʚ ʨʝʩʧʫʙʣʠʢʝ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʛʨʘʥʠʯʝʥ. 

ʉ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʵʨʦʟʠʠ ʧʦʯʚʳ ʧʨʠ ʙʦʨʦʟʜʢʦʚʦʤ ʧʦʣʠʚʝ, 

ʥʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʣʝʚʳʝ ʦʧʳʪʳ ʥʘ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ 

ʎʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ [3]. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦʙʳ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

(çʪʨʘʜʠʮʠʦʥʥʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷè ʠ çʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʘʷ ʛʣʫʙʠʥʘ 

ʨʳʭʣʝʥʠʷè) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʢʣʦʥʘ ʠ ʧʦʣʠʚʥʦʡ ʩʪʨʫʠ ʥʘ ʩʤʳʚ ʧʦʯʚʳ ʧʨʠ ʙʦʨʦʟʜʢʦʚʦʤ 

ʩʧʦʩʦʙʝ ʧʦʣʠʚʘ. 

ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʫʢʣʦʥʝ ʧʦʣʠʚʥʦʡ ʙʦʨʦʟʜʳ 0,01, ʥʘ ʬʦʥʝ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʘ ʧʦʣʠʚʥʦʡ ʩʪʨʫʠ ʦʪ 0,1-0,3 ʜʦ 0,4-0,5 ʣ/ʩ ʚʦʟʨʘʩʪʘʝʪ 
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ʦʙʲʝʤ ʩʙʨʘʩʳʚʘʝʤʦʡ ʚʦʜʳ ʦʪ 238 ʜʦ 817 ʤ
3
/ʛʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʤʫʪʥʦʩʪʴ ʚʦʜʳ ʚ ʢʦʥʮʝ 

ʙʦʨʦʟʜʳ ʦʪ 10,4 ʜʦ 11,6 ʛ/ʣ, ʩʤʳʚ ʧʦʯʚʳ ʦʪ 2,45 ʜʦ 9,5 ʪ/ʛʘ. ɿʘ 6 ʧʦʣʠʚʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʣʠʚʥʦʡ ʩʪʨʫʠ, ʩʤʳʚ ʧʦʯʚʳ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 14,7 ʜʦ 57,0 ʪ/ʛʘ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʛʣʫʙʦʢʦʛʦ ʨʳʭʣʝʥʠʷ 

ʧʦʯʚʳ ʧʨʠ ʫʢʣʦʥʝ ʙʦʨʦʟʜʳ 0,01 ʦʙʲʝʤ ʩʙʨʘʩʳʚʘʝʤʦʡ ʚʦʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʠʚʥʦʡ 

ʩʪʨʫʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 69-391 ʤ
3
/ʛʘ, ʤʫʪʥʦʩʪʴ 

ʚʦʜʳ ʜʦ 9,4-10,5 ʛ/ʣ, ʩʤʳʚ ʧʦʯʚʳ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 0,6-4,1 ʪ/ʛʘ [10]. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʤʳʚʦʤ ʧʦʯʚʳ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʤ 

ʩʙʨʦʩʦʤ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʘʭ ʧʦʣʠʚʥʦʡ ʩʪʨʫʠ ʥʘ ʬʦʥʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʛʣʫʙʦʢʦʛʦ ʨʳʭʣʝʥʠʷ ʧʨʠ ʫʢʣʦʥʝ ʙʦʨʦʟʜʳ 0,01. 

 

ʈʠʩ.1. ɿʘʚʠʩʠʤʦʩʪʴ ʩʤʳʚʘ ʧʦʯʚʳ ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʙʨʦʩʘ ʧʦʣʠʚʥʦʡ ʚʦʜʳ ʧʨʠ 

ʫʢʣʦʥʝ ʙʦʨʦʟʜʳ 0,01 

Fig.1. Dependence of soil washout on the surface discharge of irrigation water at a furrow 

slope of 0.01 

 
 
 ˢύ 



64 
 

 
 

ɸ) ʪʨʘʜʠʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ (ʢʦʥʪʨʦʣʴ); ɹ) ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʛʣʫʙʦʢʦʝ ʨʳʭʣʝʥʠʝ. 

 

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ ʩʣʫʞʘʪ ʜʣʷ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ 

ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʵʨʦʟʠʠ, ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʙʨʦʩʘ, ʧʨʦʛʨʘʤʤʳ ʦʨʦʰʝʥʠʷ ʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠ ʙʦʨʦʟʜʢʦʚʦʤ ʩʧʦʩʦʙʝ ʧʦʣʠʚʘ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʭʥʦʣʦʛʠʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʛʣʫʙʦʢʦʛʦ ʨʳʭʣʝʥʠʷ ʧʦʯʚʳ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʵʨʦʟʠʠ, ʩʦʢʨʘʱʘʝʪ ʦʙʲʝʤ ʩʙʨʘʩʳʚʘʝʤʦʡ ʚʦʜʳ ʦʪ 

2,1 ʜʦ 3,4 ʨʘʟʘ ʧʨʠ ʫʢʣʦʥʝ ʙʦʨʦʟʜʳ 0,01 ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦʣʠʚʘ ʧʦ ʜʣʠʥʝ ʙʦʨʦʟʜʳ. 
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ÛÜÚÍ×ÑØÌ׳ÚÔ ÌÖÞßÌ×ÔÔ ÓÌØÔÙ׳ÚÔ ÚÍ¾ÜÔäÌÎÌÙÐÌ ÎÌ ÜÚ׳׳ÚÔ 

 ÔÖÔÝÞÚÙÔ ØÌÜÖÌÓתÌ××Ô ÚÙ ÐÌÜ äÌÜÚÔÞÔ ÞÚּ׳

Ðìü øìץú÷ìô øìóöÿü øìýĆì÷ì״úô ìýúýôô þìùìóóÿ÷Číôô óìøôù״úô úíČüôĄìîìùðì 
ðôðì íìüúøìðì Ąÿðììýþ. Ðìü Ąìüúôþô Þúֹוôöôýþúù þìùìóóÿ÷Číôô óìøôù״úô 
úíČüôĄìîìùðì ðìü ùìþôֹוìô ĄüĄìîôô þìöüúüôô óìøôù״ú, ĉüúóôċô úí îì íúð, 
ĄÿýþìĄìîôô ץìíìþô ״úýô÷āñóôô āúö״ú ״ìùïúøô ùúðÿüÿýþ úíøúù îì סìõüì íì îÿֹוÿð 
øñúċùð, öô ýìíìí״úô ìýúýôô ûìýþ Ąÿðìùô ״úýô÷ùúöôô óôüúìþ״úô öôĄúîìüó îì íñüÿù 
Ąÿðìùô úù״ú ìó ïìüðôĄô öôĄúîìüó øñïìüðìùð. ëöñ ìó úøô÷״úô ýìøìüìùúö ״ì÷ 
ùìøÿðìùô øìýĆì÷ìô øìóöÿü ôù úץô÷úùì ôýþôĀúðìíìüôô óìāôüì״úô úí ðìü ýú״ìô 
öôĄúîìüó øñíúĄìð. Íú øìץýìðô úøóôĄô ĉüúóôċô ôüüôïìþýôúù ״ìùïúøô úíČüôô 
 ì øìĆ÷ÿøוüú ïÿóìüúùôðì Ąÿð. Ðìü ùìþôֹ״úþôô ýìץôץúô øìāýÿýô þìð״ċöĒ öúüוֹ
ïìüðôð, öô ĉüúóôċô ôüüôïìþýôúù ðìü ״ú÷ìþô üôúċ ùìöìüðìùô þñāùú÷úïôċô úíøúùôô 
 ô óìøôù 0,01 íÿðìù, ðìü þñāùú÷úïôċô״ìùïúøô ùôĄñíôô ýìþ׳ .ÿð øñúċðוċö íì îÿֹוֹ
úíøúùôô ìùĆìùìî íú óôČð öìüðìùô ýìüĀô úíô íì ֹוċö ðúðìĄìîìùðì ìó 0,1-0,3 þú 0,4-
 õôü øñČíìð. Ôùăÿùôù, þôüìïôôסÿðÿðô ìó 328 þú 817 ø3/ïì þì״ øô úíô ûúČùúí ðìüוìֹ״ 0,5
úí ðìü úāôüô ֹוċö ìó 10,4 þú 11,6 ï/÷ îì ĄÿýþìĄìîôô āúö ìó 2,45 þú 9,5 þ/ïì-üú þìĄöô÷ 
øñðô״ìð. Ðìü ĄìĄ øìüúþôíìô úíøúù îúíìýþì ìó úíô íì ֹוċö ðúðìĄìîìùðì 
ĄÿýþìĄìîôô āúö ðìü ״ÿðÿðô ìó 14,7 þú 57 þ/ïì þìסõôü øñČíìð. 

Íú øìץýìðô íìüþìüìĀ ùìøÿðìùô öìøíÿðô״úô ðìü íú÷ú úîìüðìĄÿðì þìîýôċ öìüðì 
øñĄìîìð, öô þñāùú÷úïôċô ðôĀĀñüñùýôì÷ôô ăÿץÿüĄÿðïúüöÿùôô āúö״ú ôýþôĀúðì öìüðì 
Ąìîìð, öô øñþìîúùìð íì ûìýþĄìîôô ýìþ״ô ĄÿýþìĄìîôô āúö״ú þú 0,6-4,1 þ/ïì ðìü 
óìøôù״úô ùôĄñíôìĄúù 0,01 úîìüðì üìýúùìð.  

Öì÷ôðîúòì״ú: óìøôù״úô úíČüôĄìîìùðì, ĉüúóôċô ôüüôïìþýôúùôô āúö״ú, 
ăÿץÿüĄÿðïúüöÿù, ýìøìüìùúö ôýþôĀúðìíìü. 

 

ɸʂʊʋɸʃʔʅʓɽ ʇʈʆɹʃɽʄʓ ʆʈʆʐɸɽʄʆɻʆ ɿɽʄʃɽɼɽʃʀʗ ʀ ʇʋʊʀ ɽɪ 

ʈɽʐɽʅʀʗ ɺ ʋʉʃʆɺʀʗʍ ʎɽʅʊʈɸʃʔʅʆɻʆ ʊɸɼɾʀʂʀʉʊɸʅɸ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʜʝʛʨʘʜʘʮʠʠ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ. ɺ ʫʩʣʦʚʠʷʭ ʊʘʜʞʠʢʠʩʪʘʥʘ ʜʝʛʨʘʜʘʮʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʧʨʦʠʩʭʦʜʠʪ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʪʦʨʠʯʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ, ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ, ʩʤʳʚʘ 

ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʧʨʠ ʥʝʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʘʭ ʧʦʣʠʚʘ ʠ ʪ.ʜ., ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ 

ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʥʠʟʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʚʳʭʦʜʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʠʟ ʦʙʦʨʦʪʘ. ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ 

ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʦʪʨʘʩʣʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʵʨʦʟʠʠ ʧʦʯʚʳ ʧʨʠ ʙʦʨʦʟʜʢʦʚʦʤ 

ʧʦʣʠʚʝ ʧʨʦʚʦʜʠʣʠʩʴ ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʣʝʚʳʝ ʦʧʳʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʠʨʨʠʛʘʮʠʦʥʥʘʷ ʵʨʦʟʠʷ ʧʦʯʚʳ ʚ ʦʩʥʦʚʥʦʤ ʚʳʟʚʘʥʘ ʥʝʩʦʙʣʶʜʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʦʨʦʰʝʥʠʷ 

ʧʨʠ ʙʦʨʦʟʜʢʦʚʦʤ ʧʦʣʠʚʝ. ʇʨʠ ʫʢʣʦʥʝ ʧʦʣʠʚʥʦʡ ʙʦʨʦʟʜʳ 0,01, ʥʘ ʬʦʥʝ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʘ ʧʦʣʠʚʥʦʡ ʩʪʨʫʠ ʦʪ 0,1-0,3 ʜʦ 0,4-0,5 ʣ/ʩ ʦʙʲʝʤ 

ʩʙʨʘʩʳʚʘʝʤʦʡ ʚʦʜʳ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 238 ʜʦ 817 ʤ
3
/ʛʘ. ʊʘʢʞʝ ʤʫʪʥʦʩʪʴ ʚʦʜʳ ʚ 

ʢʦʥʮʝ ʙʦʨʦʟʜʳ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 10,4 ʜʦ 11,6 ʛ/ʣ, ʩʤʳʚ ʧʦʯʚʳ - ʦʪ 2,45 ʜʦ 9,5 ʪ/ʛʘ. ɿʘ 6 

ʧʦʣʠʚʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʠʚʥʦʡ ʩʪʨʫʠ, ʩʤʳʚ ʧʦʯʚʳ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 14,7 ʜʦ 57,0 ʪ/ʛʘ. ɺ 

ʮʝʣʷʭ ʫʩʪʨʘʥʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʛʣʫʙʦʢʦʛʦ ʨʳʭʣʝʥʠʷ ʧʦʯʚʳ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʩʦʢʨʘʱʝʥʠʶ ʩʤʳʚʘ ʧʦʯʚʳ ʜʦ 0,6-4,1 ʪ/ʛʘ ʧʨʠ ʫʢʣʦʥʝ ʫʯʘʩʪʢʘ 0,01.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʦʰʘʝʤʦʝ ʟʝʤʣʝʜʝʣʠʝ, ʠʨʨʠʛʘʮʠʦʥʥʘʷ ʵʨʦʟʠʷ ʧʦʯʚʳ, ʛʣʫʙʦʢʦʝ 

ʨʳʭʣʝʥʠʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 
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ACTUALPROBLEMS  OF IRRIGATED AGRICULTURE AND WAYS OF ITS 

SOLUTION IN THE CONDITIONS OF CENTRAL TAJIKISTAN  

This article discusses the main issues related to the degradation of irrigated land. In 

Tajikistan, the degradation of irrigated land occurs as a result of secondary salinization of soils, 

irrigation and wind erosion, flushing of the fertile soil layer with ineffective irrigation methods, 

etc., which become the main reasons of low crop yields and the withdrawal of agricultural land 

from circulation. One of the factors of effective solution of this problem is the rational use of 

water resources in the agricultural sector. Special field experiments were conducted to study 

irrigation soil erosion during furrow irrigation. As a result, it was revealed that irrigation soil 

erosion is mainly caused by non-compliance with irrigation technology during furrow irrigation. 

When the slope of the irrigation furrow is 0.01, in the variant of traditional technology, with an 

increase in the size of the irrigation flow from 0.1-0.3 to 0.4-0.5 l/s, the volume of discharged 

water varies from 238 to 817 m
3
/ha. Also, the turbidity of water at the end of the furrow is from 

10.4 to 11.6 g/l, soil erosion - from 2.45 to 9.5 t/ha. For 6, irrigation, depending on the irrigation 

stream, the soil erosion varies from 14.7 to 57.0 t/ha. In order to eliminate the above problem, it 

is recommended to use the technology of differentiated deep loosening of the soil, which will 

help reduce soil erosion to 0.6-4.1 t/ha with a slope of 0.01. 

Keywords: irrigated agriculture, irrigation soil erosion, deep loosening, effectiveuse. 
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ÍÌæÓÑ ÞÌÎÝÔë׳Ú ÚÔÐ ÍÌ ÖÚ׳Ôä ÎÌ ÛÑäÏÔÜÔÔ áÌÎà׳ÚÔ ÏÑÚ×ÚÏÄ-
ÏÑÚéÖÚ×ÚÏÄ ÇÌÙÏÚØÔ ÝÚáÞØÚÙ ÎÌ ÌÓÙÌÎÝÚÓÔÔ ÜÚÇÔ 

ÌÎÞÚØÚÍÔ×ÏÌÜÐÔ ÐÌÙÀÌÜÌ-ÞÑØßÜØÌ×ÔÖ 
 

Îì÷ôñî ä.à., Ìý÷ìøúî Í.Ü., ÔýĀìùðôČüô Ì., Ùìóôüúî à.Ý. 
ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù  

 
Øôùþìץìô úøóôĄ, öô ðìü úù þìĆýôüô þñāùúïñù îì þìíô íì þìîüô îìýñĆ óú״ôü 

øñĄìîìð, ìó ֹוúùôíô øú íú øìץýìðô ûìýþ öìüðìùô úýñíûìóôüôô ץì÷ìøüìî íì þìסõôüúþô 
øÿ״ôþô ïñú÷úï þìץ״ôץ öìüðì Ąÿð.  

Çìùïúøô þìĆýôüô ìùþüúûúïñù, ĀôĄÿüðìù Č ûúüì öìüðìùô ìùíÿĕ, ùúíÿðĄìîôô 
ïüÿùþ״ú, þìסõôüČíôô üñ÷ñĀ, ìó ùìî öúü öìüðì íìüúøìðìùô üñ÷ñĀ íú Ĕôùýûìüþúîĕú, 
ûìüþúîïú״״ú, ûĄúùôðìù îì ûÿü öìüðìùô ĕìîóìĕú øñþìîúùìùð íì ìøì÷ úċùð. 

Úøô÷ô ìýúýôô îìõüúùĄìîôô Āôóôö îì øñāìùôöôô ìùíÿĕô ïüÿùþĕú ״ìùïúøô 
ìóāÿðöÿùôô úù״ú þìîìýýÿþô þìĆýôüô øÿ״ìùðôý - āúֹוìïôô ôùýúù, ÷ìüóôĄô ýÿùĆôô 
þìîìýýÿþô øñāìùôóø״úô ûìõðúĄÿðì, ýúāþìùô ûÿ÷״ú, üú״״ú, öú÷÷ñöþúü״ú, öúü״úô 
ôöþôĄúĀ îì ôýþôāüúֹוô öìùðìùôĕúô Āúôðìùúö øñíúĄìð [8].  

ëöñ ìó øÿĄöô÷úþô øÿ״ìùðôýôĊ ïñú÷úïôô Ąúĕüúĕô ìîþúøúíô÷ôô ÐìùĎìüì-
Þñøÿüøì÷ôö, ôù ïìüðôĄô Ąìðôðô ýñ÷ îì ýñ÷ĕúô ýìùïðúüô ÷úõú÷ÿð, ċüĔ, ýìùïüñóôĄ îì 
ýìùïăìüāĕú øñíúĄìð.  

ÚøóôĄô Ąìüúôþô ïñú÷úï îì øÿ״ìùðôý-ïñú÷úïôô øôùþìץì ôøöúù ðúð, öô ðìü 
ùôĄñíô״úô úøāþìĄìîìùðì Ąìö÷ô üñ÷ñĀô öúýìĄìö÷ìĄ Āìüץ öìüðì Ąìîìð, öô ôù 
øôùþìץìô ïìüðôĄô Ąìðôðô ֹוìüìČùĕúô ïñú÷úïĒ øñíúĄìð. Øú ôù ץì÷ìøüìîüú øôùþìץìô 
üÿĄðô ץìîôô āìîĀ״úô ïñú÷úïôô þìíô ùúøôðñø [12].  

àìĆú÷ôċþô āúĔìïôô āì÷ė ðìü øôùþìėìô þìץ״ôץĄÿðì íú ýÿüĆìþô Ąìðôð üÿĄð 
öìüðì ôýþúðììýþ, öô ôù íúôýô ìîĔ ïôüôĀþìùô āìîĀ״úô ïñú÷úïĒ ïìüðôðììýþ. 

é״þôøú÷ô úøìðìùô ýñ÷ íì ״ìČþ, ìüóôĄ״úô øúððôô úðìøúù þì״ðôð øñöÿùìð îì íì 
ôù îìýô÷ì íôðÿùô ăúüì״úô øìāýÿý íìüúô ûñĄïôü Č øÿ״úĀôóìþ ìó úù״ú, ôøöúùûìóôü 
íÿðìùô ĀìĆú÷ôċþô āúֹוìïôðúüôüú ðìü øôùþìץì״úô óñüô þìĆýôüô óìüìüô úí 

  .ì øñïÿóúüìð [1]״ìüúüðúĄþì óñüô Ąÿíץ
 ú÷ ìó״ìô ýñüìץúĀôóìþô øôùþì״ú úôð íì øÿ״ôċô ăúüì״úþ þìץôץ״ìðìĀô ôù þì׳

úíāñóôô āìþìüùúöô ðìîü ìó ýñ÷ øñíúĄìð.  
Íìüúô íúóðúĄþìù îì íìüþìüìĀ ùìøÿðìùô úíĕúô ýñ÷ô ýìþĕĒ ðìü ìþüúĀô üúĕĕúô 

ìîþúøìíô÷ïìüð Ĕúüìíôùôĕúô óôððô ýñ÷Ē, ċüăĒ îì ýìùïüñóôĄ íúċð öúüöìüð öìüðì 
Ąìîìð [15].  

Íú øìץýìðô ûñĄïôüôô ĉüúóôċô ýú״ô÷״ú îì ץìĆüô ðìüČ, ýú״ô÷ô ðìüČ îì ûúČùô 
ðìüČüú íú ėú÷ìíĕúô íñþúù ìó û÷ôþì״úô סìĀýôô 10 ýø îì ìùðúóìô 3ā4 øñþü øÿýþì״öìø 
öìüðìù ÷úóôø ìýþ (üìýøô 1).  

äúĕüúĕô ÷úôĕìîôô ýñ÷ûìüþú ìó øôùþìץìô ì״ú÷ôùôĄôùô óñüô üú״ øñïÿóìüìð îì 
þìù״ú ðìü íìĆóñ ֹוúõ״ú ֹוìóôüì״úô ýÿùĆôô öìíÿðôóúüöÿùôüú ÿíÿü øñöÿùìð. Ûìý ìó íì 
ôþøúø üìýôðìùô ýúāþøúù, ôù ֹוìóôüì״ú íìüץìüúü ïìüðôðì, öúü״úô Āìü״ìùï îì 
þñāùôö ìùֹוúø ðúðì øñĄìîìùð. Üìýþìùô״ú îì øìõýìóúüĕú ùôó íìüץìüúü öìüðì 
øñĄìîìùð [6].  

Íìüúô øÿíúüôóì íú úøô÷״úô þì״ðôðöÿùìùðì íì ìĀóúôĄ ðúðìùô āìîĀ״úô 
ïñú÷úïôô þìíô, ðìü ìýúýô þìֹוüôíìô þìþíôץô ăÿùôù ăúüìíôùô״úô ״ôĀóô øÿ״ôþô óôýþ 
ðìü øôùþìץì״úô ðôïìü îì ôýþôĀúðìô ĉֹוúðöúüúùìô úù þìü״ô ýúāþúüô óôððô ýñ÷üú 
ûñĄùô״úð øñùìøúñø [1].  

 
 
 
 



68 
 

Üìýøô 1. ÔùĄúúþô úíûìüþú ðìü Ąúĕüúĕô ìîþúøúíô÷ïìüð 
Figure 1. Drainage facilities on the highway 

 
 

Íìüúô øÿíúüôóì íú úøô÷״úô þì״ðôðöÿùìùðì, öô íì ìĀóúôĄô āìîĀ״ú øÿýúôðìþ 
øñöÿùìùð, øú ðìü ìýúýô þìֹוüôíìô þìþíôץô ăÿùôù ăúüìíôùô״úô ״ôĀóô øÿ״ôþô óôýþ ðìü 
ðôïìü øôùþìץì״úô öôĄîìü (ðìüČô Ûìùֹו, ÓìüìĀĄúù) íÿùČðô ýìüíìùð״úô ýìùïôüú 
ûñĄùô״úð øñùìøúñø, öô íúċð øôùþìץìô þüìùóôþôô ֹוìüìČù״úô ýìùïô ÷úõ îì ýìþ״ô 
āìîĀüú öú״ôĄ ðô״ìùð [1] (üìýøô 2). 

 
Üìýøô 2. ÙìėĄìô þìüĕô íÿùČðô ýìüíìùðô ýìùïĒ 

Figure 2. Design plan for the construction of a stone dam 

 
Ðìü üìýøô 2 ýúāþúüô ýìüíìùð״ú ùôĄúù ðúðì Ąÿðììýþ. Ðìü îúðôĕúô ûìýþāìøôĕúô 

ĔìüìČùô ýñ÷Ē ôùĄúúþô óôððô ýñ÷ íú ôýþôĀúðì ìó øìýú÷ñ״ô ýúāþøúùôô øì״ì÷÷ 
(ú״ìöýìùï-āìüýìùï) ýúāþì øñĄìîìùð. Ôù ùìøÿðô ùìėĄìüú ĕìøăÿù ðñîúüì íìüúô 
íìüþìüìĀ ùìøÿðìùô øôùþìėìĕúô ýìùïüñóôĄ îì ċüăĒ ôýþôĀúðì ùìøÿðìù øÿøöôù ìýþ, öô 
íì øú ôøöúù øñðôĕìð íú āìüúֹוúþô öìøþìüôù öúü״úô øÿ״úĀôóìþôüú ìùֹוúø ðô״ñø. 

Ýúāþúüô ûñĄùô״úðĄÿðì ðñîúüô þìöċïú״ô ú״ìöýìùïĕúô öì÷úùĕìĔø øñíúĄìð, öô 
þì״ôċô úù íú ôýþôĀúðì ìó öúü״úô ûìüøìöÿù îì þìüöôĄ ìùֹוúø ðúðì øñĄìîìð. 
ÌĀóì÷ôċþô úù ýúðìïôô øìîֹוÿðôċþô øìîúð øñíúĄìð, ïÿóúĄþìùô ýìùï״ú íú ôýþôĀúðìô 
øñāìùôóø״ú îì þìֹ״וôóúþô úð (ìîþúöüìù״ú, ÷ñíñðöì״úô ïÿùúïÿù îì ס.) ìøì÷Ē øñïìüðìð, 
öô ýìøìüìùúö îì ýÿüĆìþô öúü״úô ýúāþøúùôüú þìĆøôù øñùìøúċð [1].  
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ÚíïÿóìüúùĒ ðìü ðñîúüìô ýìùïôô îìý÷Ąÿðì ôøöúù øñðô״ìð, öô ֹוìüìČùô ýñ÷ô ýìùï 
îì ÷úõðúüüú ùôïú״ ðúĄþì, ýÿüĆìþô ֹוÿóĆô úíô ýñ÷ ûìýþ öìüðì Ąìîìð. Ìùðúóìô ðñîúüô 

øÿýþì״öìøô ýìùï ìó øìõðúù îì ùôĄñíôô ֹוìüìČùô úí îúíìýþì ìýþ.  
Þì״ôċô ÷úô״ì íì ýôýþñøìþôöÿùúù îì þì״÷ô÷ô ״ìøìô øìîúð״úô ìýúýôñ, öô ìó 

ùìþôֹוì״úô öúüô ץìí÷ íì ðìýþ úøìðììùð, þì״÷ô÷ô ÷úô״ì״úô øìîֹוÿðìô öúüôô 
øôùþìץìüú íìüúô øìýú÷ñ״ô ýúāþøúù, ÷úô״ì״úô øìāýÿý îì ôùăÿùôù, ìðìíôČþô øìāýÿý 
îì øìĆ÷ÿøúþùúøìüú ðìü íìü øñïôüìð, öô ìóāÿðöÿùôô öúùô øìýú÷ñĕô íôùúöúüĒ íì 
ìøì÷ íìüúîìüðì øñĄìîìð [6]. Ýìùïô öì÷úù״ìֹוøüú íú ôýþôĀúðì ìó þìֹ״וôóúþô øìāýÿý 
íúü øñöÿùìùð. Ìøì÷ôČþô ôýþôāüúֹוô úĕìöýìùïĕú, ăÿù ץúôðì íú ôýþôĀúðì ìó øìֹוøììô 
ûìüøìöÿù îì þìüöôĄ ìùֹוúø ðúðì øñĄìîìð.  

Ðìü ìýúýô øìĆ÷ÿøúþô Öÿøôþìô ĕú÷ìþĕúô Āìîėÿ÷úðì îì øÿðúĀôìô ïüìòðìùôô 
ùìóðô Çÿöÿøìþô Æÿøĕÿüôô ÞúĔôöôýþúù ĕìøìýú÷ì ðìü ùìþôĔìô ýìü óìðìùô úĀìþĕúô 
þìíôĒ íì ĕìøì ôùĄúúþô āúĔìïôô āì÷ė óìüìüô øúðĒ îì øìĆùìîĒ üìýúùôðì øñĄìîìð. 

ÛìõðúôĄô āìîĀ״úô þìíôôô ïñú÷úï íú þìĄìööÿ÷ô ֹוìüìČù״úô úí îì ýìùïÿ ÷úõĒ 
óìüÿüìþô úøóôĄô Ąìüúôþô ûìõðúôĄô úù״úüú íì øôČù øñúüìð, öô ôù ðìü øôùþìץì״úô 
ýñõýøúþñöþúùôö, ċĆùñ ðìü ץìþúüö״״úô íì÷ìùð āÿýÿýìù øÿ״ôø ìýþ [1,12]. Þìðíôü״úô 

øÿ״úĀôóìþ ìó ýñ÷ îì ֹוìüìČùô úí ìó ýúāþìùô ôùĄúúþ״úô øìāýÿý ôíúüìþìùð, öô 
øñþìîúùìùð Ąú״üú״״ú îì ûÿ÷״úüú ìó îìõüúùĄìî îì ĉüúóôċ øÿ״úĀôóìþ ùìøÿðì, 
íñāìþìüôô ùìץ÷ôČþüú þìĆøôù öÿùìùð. נìõü ìó úù, ôù ôùĄúúþ íúċð íì þì÷ìíúþô 
ôץþôýúð ֹוìîúíï, íìüúô ôýþñ״ýú÷, ôùþôץú÷ îì ùìýí úýúù íúĄìùð.  

Íìüúô ״ôĀóô ôùĄúúþô āúֹוìïôô āì÷ץ îì üú״״úô ìîþúøúíô÷ïìüð ìó þìĆýôüô ýñ÷, 
 úĀôóìþöÿùìùðì ðìü״ìüìČùô úí, ýìùïüñóôĄ îì ýìùïăìüāì øìĆøÿ÷þìüôù ôùĄúúþô øÿוֹ
øôùþìץìô úøāþìĄÿðì ôýþôĀúðìô ăìüā״úô Āìüýÿðìô "ìîþúøúíô÷" øñíúĄìð [1,10].  

ãìüā״úô Āìüýÿðìô ìîþúøúíô÷ íì ĕìü ïÿùì óìüíì þúíúîìüìùð, íì ֹוúõôîìóöÿùôô 
öì÷úùô ĉ÷ìýþôö ôøöúù øñðô״ìùð, ċĆùñ úù״ú ĀÿüĘíìüìùðìô ėÿîîìĕúô íñüÿùì 
øñíúĄìùð, ÿùýÿü״úô ú״ìùÿ íñþúùôô íúüíìüðúüüú ìó óìüíì״úô ðôùìøôö îì 
ĀìüýÿðìĄìîôô íúĉĆþôøúð øÿ״úĀôóìþ øñöÿùìùð. ãìüā״ú îìóùô ïìüúù ùìðúüìùð, 
ôùþôץú÷ îì îìý÷öÿùôô úùĕú ðìü ֹוúõ״úô ðÿĄîúüïÿóìü îì ðìüüì״úô ýñ÷Ē úýúù øñíúĄìð.  

 ùì ýñøñùþ îì û÷úð ýìüĀì öìüðì״úô öÿ״ôýúíô ôýþôĀúðìô ăìüā״ ìõü ìó ôù, ìóנ
øñĄìîìð îì øÿ״÷ìþô ôýþôĀúðìô ôùĄúúþ óôČð øñĄìîìð. Ôù ïÿùì îúýôþì״ú ùìóìü íì 
ôýþôĀúðìô þìüĕĕúô úāìùÿ íñþúùĒ öìøāìüֹוþìü ìýþ [4].  

Ðìü ìýúýô ïÿĀþì״úô íú÷ú, ôù þìü״üú ðìü ֹוúõ״úô íúüôöô ֹוìüìČùô úí, íìüúô 
ûñĄïôüôô āìîĀ״úô ïñú÷úï, ûÿ÷״ú, ֹוõíúü״ú îì þìùóôøô ֹוìüìČùô ðìüČĕú ôýþôĀúðì 
íÿüðìù øÿøöôù ìýþ. 

Þìíôôýþ, öô Ąúĕüúĕ íúċð þìîüñ ïÿóìüìð, öô íì øÿ״ôþô ìþüúĀ óìüìüô öìøþìü 
üìýúùìð. Üú״ ìó øôùþìץì״úô øìāýÿý ״ôĀóĄìîìùðì ïÿóìĄþì ùìøñþìîúùìð. äúĕüúĕüú íú 
öìøþìüôù þì÷ìĀúþô ôùĄúúþô āúĔìïôô āì÷ė ïÿóúĄþìù ÷úóôø ìýþ. áñ÷ñ íìøìîüôð ìýþ, 
öô Ąúĕüúĕ ״ìððô ìץì÷ ÿíÿüüú ìó ôùĄúúþô úí ðìü íìü ïôüìð [11].  

ÌĀóì÷ôċþô ĉöú÷úï íì ôù Č úù îìüôìùþô ïÿóìüôĄô Ąúĕüúĕ íú ùìóìüðúĄþô 
øÿ״ôøþìüôù øñĆČü״úô ĉöú÷úï îì ôץþôýúð øÿìõċù öìüðì øñĄìîìð:  

- øñĆČü״úô ĉöú÷úï ðìü ýìøþô öú״ôĄ ðúðìùô ýìþ״ô þìĆýôü íì ״ìîúô ìþøúýĀñüì 
(öôøôČ), øÿ״ôþô úí, ú÷ìøô ùìíúþúþ, ú÷ìøô ״ìõîúùúþ, āúö øÿìõċù öìüðì øñĄìîìùð; 

- øñĆČü״úô ôץþôýúð øôùôøôóìþýôċöÿùúùôô āìüúֹוúþĕúô øìí÷ìĎô 

ýìüĀöìüðìĄÿðì, ֹוú÷ôíôċþô ýìüøúċïÿóúüôô ץì÷ìøüìî״úô öìùúüô üú״, üÿĄðô 
øÿöúþôíì íìõùô úíĆñöþ״úô ĀìĆú÷ôċþô ôץþôýúð, øôùôøôóìþýôċöÿùúùôô óìøôù״úô 
ôýþôĀúðìĄÿðì îì íìüþìüìĀöÿùôô ôùĄúúþüú ðìü íìü øñïôüìùð.  

Ðìü íìõùô ״ìøìô ùìøÿð״úô ùìץ÷ôČþ, ùìץ÷ôČþô ìîþúøúíô÷ íì øÿ״ôþô óôýþ 
óìüìüô íñĄþìü øñüìýúùìð.  

ØìùíìĆ״úô ìýúýôô ôĀ÷úýĄìîôô ״ìîú ðìü øúĄôù״ú ïìó״úô ôāüúֹוĄÿðìô 
øÿ״ìüüôöô ðúāô÷, ïìó״úô ðìøôðì îì íÿāúü״úô ýóôĄîúü øñíúĄìùð.  

Ðìü ֹוìðîì÷ô 1 ûìüþúî״úô ôĀ÷úýöÿùìùðìô ùìøÿð״úô ïÿùúïÿùô øÿ״ìüüôö״úô 
ùìץ÷ôČþ úîìüðì Ąÿðììùð.  
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Æìðîì÷ô 1. Ùìøÿð״úô ìýúýôô ûìüþúî״úô ôĀ÷úýöÿùìùðìô øÿ״ìüüôö״úô ìîþúøúíô÷ 
Table 1. The main types of pollutant emissions of various types of automobile engines 

Ùìøÿðô øÿĕìüüôö ÝĘóôĄîúüĒ Ùìøÿðĕúô ìýúýôô 
ôĀ÷úýĄìîĒ 

Øôýú÷ĕú 

ØÝÐ-ăúüûìõîìýþì Íñùóôù Öìüíúù, úöýôðô 
öìüíúù, úöýôðô 
ùôþüúïñù 

Ìîþúøúíô÷ĕú, 
ìîþúíÿýĕú, ýìøú÷Čþĕú, 

øúþúþýôö÷ĕú 
ØÝÐ-ðÿ ûìõîìýþì Íñùóôù (íú ô÷úîìô 

üìîĎìùĕúô 
øú÷ôðìùô) 

Öìüíúïôðüúïñù״ú, 
úöýôðô öìüíúù, úöýôðô 
ìóúþ, ֹוôýø״úô ýìāþ 

Øúþúýôö÷״ú, 
øÿ״ìüüôö״úô Čüôüìýúù 

ÝĘóôĄîúüôô ðôóñ÷Ē ×ôïüúôù Úöýôð״úô ìóúþ, 
óìüüì״úô ýìāþ 

Ìîþúíÿý״ú, þüìöþúü״ú, 
øúĄôù״ú, ץìþúüì״ú 

 
Øôץðúüô øúððì״úô ôĀ÷úýöÿùìùðìô íì ìþøúýĀñüì ûìüþúĀþì ìó ċö ץìþúü úøô÷״ú 

îúíìýþì ìýþ. Íì ûìüþúî״úô úöýôðô öìüíúù üñ÷ñĀô üú״ îì þìüóô ״ìüìöìþô ùìץ÷ôČþ 
þìĆýôüô ùìóìüüìý øñüìýúùìùð. Øìýì÷ìù, ״ìùïúøô ýÿüĆìþ îì ýÿýþĄìîôô ïìó״úô 
ôāüúֹוĄÿðì øôץðúüô úöýôðô öìüíúù þìץüôíìù 8 øìüúþôíì óôČð øñĄìîìð. Øôץðúüô 
 ÿðúוֹ ì÷ô úöýôðô öìüíúù íú ýÿüĆìþô ċöāñ÷ìô ìîþúøúíô÷ 60 öø / ýúìþץìððô ì״
øñĄìîìð [14].  

 ôôוúô ôāüúֹ״úô óìüìüúîìü ðìü ïìó״úô øúððì״ðúüô ûìüþúîץøô ,ץìøôù þìüô׳
îúýôþì״úô ùìץ÷ôČþ ìó ċö ץìþúü úøô÷״ú îúíìýþììùð: þìùúýÿíô úøñāþìô ״ìîú îì 
ýóôĄîúü, üñֹוìô ״ìüìöìþô ùìץ÷ôČþ, ýìíÿö îì ýôĀìþô üú״״ú, ״ú÷ìþô þñāùôöôô 
îúýôþì״úô ùìץ÷ôČþ îì ס. 

Ìó ýìíìíô úù, öô ïìó״úô ôāüúֹוĄÿðìô øúĄôù״ú íì ץìíìþô ûúČùôô ìþøúýĀñüì 
îúüôð øñĄìîìùð îì üìîìùðô ûìüúöìùðìïôô úù״ú ìó üìîìùðô ûìüúöìùðìïôô øìùíìĆ״úô 
íì÷ìùðô ýþìþýôúùìü íì öÿ÷÷ Āìüץ øñöÿùìð, øúððì״úô óìüìüúîìü ìøì÷ìù ðìü 
øôùþìץìô ùìĀìýöìĄôô ôùýúù øñíúĄìùð. Ìó ôù ü, ùìץ÷ôČþô ìîþúøúíô÷ íúċð ״ìøăÿù 
øìùíìô āìþìüùúöþìüôùô ôĀ÷úýĄìîôô ״ìîú ðìü ùìóðôöôô Ąú״üú״״ú þìýùôĀ öìüðì 
Ąìîìð.  

Ûìüþúî״úô óì״üú÷ÿðüú íì þìùóôøĄìîìùðì îì þìùóôøùìĄìîìùðì þìץýôø öìüðìù 
øÿøöôù ìýþ. Úù״ú ðìü íìðìùô ôùýúù íú þìüó״úô ïÿùúïÿù ìøì÷ øñöÿùìùð. Úöýôðô 
öìüíúù îì úöýôðô ùôþüúïñù, öô úù״úüú ðÿðô āúøÿĄöÿùìöô øúĄôù Ąìðôð øñíìüúüìð, 
ċöñ ìó ýìíìí״úô ìýúýôô ðìüðô ýìü, āìýþìï, úóÿüðìï îì ץúíô÷ôċþô ûìýþô öúü 
øñíúĄìð [14]. Ðÿúöýôðô ýÿ÷Āÿü ץúðôü ìýþ íì ôüýôċþô ôùýúù þìĆýôü üìýúùìð, íì 
íñóÿüČþ îì ô÷÷ìþ״úô øúðìüóúð úîìüðì üìýúùìð îì ״ìøìô ôù úøô÷״ú íúôýô ýþüñýý, 
ĀôĄúüíì÷ìùð, óÿ״ÿüúþô ìýìí, āú״ôĄô þìù״ú, íñþìĀúîÿþ ùôýíìþ íì Ąìāýúùô 
ùìóðôöþìüôù øñĄìîìùð. Ðìü Ąì״ü״úô öì÷úù íñøúüô״úô ÿóî״úô ïìüðôĄô āÿù îì 
ùìĀìýöìĄ, ýìöþìô ðô÷, ïôûñüþúùôċ îì ùñúû÷ìóøì ùôó íñĄþìü ûì״ù Ąÿðììùð. Þôíץô 
 ôČþô ìîþúøúíô÷ íì ìþøúýĀñüì÷ץôýúíô ùì״ ú ìó״úô øÿþìāìýýôýúù, ûìüþúî״ôýúí״
úöýôðô öìüíúù þú 90% îì úöýôðô ùôþüúïñù 70%-üú þìĄöô÷ øñðô״ìð [13]. 

ÔĀ÷úýĄìîôô ״ìîú ýôĀìþô óôýþô þìøúøô ì״ú÷ôô øôùþìץì״úô öìùúüô üú״üú 
íìðþìü øñöÿùìð îì øìץúøúþô ùìóúüìþô ýìùôþìü îì ĉöú÷úï íúċð íì úù ì״ìøôċþô 
ìîîì÷ôùðìüìֹוì ðô״ìùð. Ìøøú, ûì״ùĄìîôô ïìó״úô óìüìüúîìü íú öìø Ąÿðìùô ״ìüìöìþô 
ùìץ÷ôČþ öìø øñĄìîìð. ׳ìøì ùìøÿð״úô ôĀ÷úýĄìîôô ״ìîú ðìü øÿððìþô ùôýíìþìù öþú״ 

íì Ąìö÷״úô íñāìþìü øñïÿóìüìùð [5,2].  
ÔĀ÷úýĄìîôô ėìíìþô āúöôô óìøôù þìîìýýÿþô ûìüþúîĕúô ùìץ÷ôČþĒ îì üú״״ú 

îúíìýþì ìó Ąÿøúüìô ïÿóìüïú״״úô ìîþúøúíô÷ þìðüôֹוìù ֹוìøĆ øñĄìîìð îì ״ìþþú ûìý ìó 
íìü״ìø ðúðìùô üú״ ðìü øÿððìþô āñ÷ñ ðìüúó íúץ øñøúùìð. Íìüúô ùìý÷ô úċùðì, 
ôĀ÷úýĄìîôô ùìė÷ôČþôô āúöĕú øñüúýô îìóùôùô ïÿóìĄþì íúץ āú״ìð øúùð. Øÿøöôù ìýþ, 
îìץþñ öô üú״״úô ýúāþìĄÿðì íìü״ìø ðúðì Ąìîìùð, îì÷ñ āúöô íú øñþì÷÷״úô 
  .ìõüôøÿþìøìüöìó ôĀ÷úýĄÿðìüú ìó üõô óìøôù íìüðúĄþìù ÷úóôø øñúċðס

é÷ñøñùþ״úô öôøôČôñ, öô ðìü āúö ֹוìøĆ øñĄìîìùð, ì÷ì÷āÿýÿý øñþì÷÷״ú, ìó ֹוúùôíô 
üìýþìùô״ú íì úýúù ìóāÿð öìüðì øñĄìîìùð îì þìîìýýÿþô úù״ú ðìü þÿ÷ô óìùֹוôüô סôóú 
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íì íìðìùô ״ìõîúùúþ îì úðìøúù øñïÿóìüìùð. פôýøô úù״ú ״ì÷ øñĄìîìùð îì þìîìýýÿþô 
úí״úô ûìüþúî íì ðìüČ״ú, úíìùíúü״ú øñðìüúċùð îì þìîìýýÿþô úíô úĄúøôðìù 

øñþìîúùìùð ðìü íìðìùô ôùýúù ùôó ûìõðú Ąìîìùð [3]. ׳ÿֹוֹוìþ״úô øñĆČüôô ìøì÷öÿùìùðì 
þú ״ú÷ ֹוìøĆúîìü îì þúóì öìüðìùô ûìüþúî״úüú þìù״ú ðìü Ąì״ü״ú îì øôùþìץì״úô 
 ì÷ìøüìîôץ ôČþôô āúö îì úí ðìü÷ץôýúíïôüôô ôĀ÷úýôô ùì״ôĀóô úí þì÷ìí øñöÿùìùð. Íì״
ĄìĀìþô üú״ ,״ìùïúøô þìü״üñóôô üú״״úô ðìüìֹוìô 1 îì 2, íìüúô ìüóČíôô þìüöôíô 
ôĀ÷úýĄìîôô āúö ðìü óìøôù״úô öôĄúîìüó îì øìùóô÷, ôùăÿùôù, þìüüú״ôô ûìüþúî״úô 
üú״ óìüÿü ìýþ.  

 ìíìþôץ ðúĄþìùô ״úýô÷āñóôô óìøôù, ùôïú״ ôĀóô״ ì÷÷ô øìýĆì÷ìô״ ìùïúøô׳
 ÿðôċþô āÿðוúýô÷āñóô āúö, öô ýôýþñøìô øÿüìööìíô úüïìùúøôùñüì÷ íÿðì, íìüúô øìîֹ״
Ąìüúôþô øÿìõċùüú þì÷ìí øñöÿùìð, ì״ìøôċþô ìîîì÷ôùðìüìֹוì ðúüìð. פìíìþô ״úýô÷āñóô 
āúöüú ìó ץì÷ìøüìîñ, öô íìüúô ֹוúõïôü öìüðìùô íôùú״ú îì ôùĄúúþ״úô øÿîìץץìþ, 
ìùíúü״ú îì ûìüþúîïú״״úô øìîúð, üú״״úô ðìüúøìðïú״, ôýþïú״״úô øúĄôùÿ øñāìùôóø״ú 
îì סìõüì ûñĄíôù Ąÿðììýþ, íìüúîìüðìù øÿøöôù ùñýþ.  

Þìðíôü״úô ĉöú÷úï úôð íì ״ôĀóô øÿ״ôþô ïñú÷úï íúċð íì ״ìøìô øìü״ô÷ì״úô 
ĀìĆú÷ôċþô øÿ״ìùðôý îì āúֹוìï ðúāô÷ öìüðì Ąìîìùð: ýúāþøúù îì ôýþôĀúðìô ôùĄúúþô 
øÿ״ìùðôý, öô ״ìùïúøô ýìüôîìץþ þìþíôץ öìüðìùô úù״ú úýñíûìóôüôô øÿ״ôþô ïñú÷úïôüú 
íì þìĆýôü״ú, ìĀóúôĄô ýìøìüìùúöôô ĀìĆú÷ôċþô úù״ú îì ýìüĀìô ״ìֹוøô øìí÷ìסïÿóúü 
íìüúô üìĀĆô úץôíìþ״úô øìùĀ [7]. 

ßýþÿîúüôô ïñúĉöú÷úïôô øÿ״ôþô ïñú÷úïôô øôùþìץì ìó ìýúýùúööÿùôô ïñúĉöú÷úïôô 
Ąìüúôþô íñāìþìü ýúāþìù îì ôýþôĀúðìô ôùĄúúþô øÿ״ìùðôý îúíìýþì ìýþ. Øÿþìùúýôíìù 
 ìþĆôċùץ ìùðôý íúċð״úô øñĆČüôô ýúāþøúù îì ôýþôĀúðìô ôùĄúúþô íÿóÿüïô øÿ״úôðìץ
üôúċ öìüðì Ąìîìùð. Ôù þì÷ìí øñöÿùìð, öô þìðíôü״úô ״ôĀóô øÿ״ôþô óôýþ íì ýúāþøúù 
îì ôýþôĀúðìô ôùĄúúþô íÿóÿüïô øÿ״ìùðôý ״ìþø öìüðì Ąìîìùð [11]. 

Þôíץô þì÷ìíúþô øñĆČü, ìóāÿðöÿùôô óìøôù״úô îìõüúùĄÿðì "øìֹוøÿô öúü״úñýþ, 
öô íì íìüץìüúü öìüðìùô ״úýô÷ùúö îì ìüóôĄô ôץþôýúðôô øô÷÷, ôùăÿùôù, íñ״þìü 
ùìøÿðìùô Ąìüúôþô øÿ״ôþô ïñú÷úï øÿþúíôץô øìùĀôìþ״úô ֹוúøñì üìîúùì öìüðì 
Ąÿðììùð" [9].  

Þìֹוüôíìô íìüץìüúüýúóôô āúö״úô ìó ֹוô״ìþô þñāùúïñù îìõüúùĄÿðì [4] îì 
þì״ìîîÿ÷úþô ùìî ùôĄúù øñðô״ìùð, öô íìüúô ýþüìþñïôċô ýìøìüìíìāĄô ״ôĀó îì 

íìüץìüúüöÿùôô āúö þìðíôü״úô óñüôù ìùðñĄôðì Ąìîìùð:  
- ûñĄìö (ûñĄ ìó ýúāþøúù) þúóì öìüðìùô ץìíìþô āúö îì ùôïú״ðúüôô úù íñüÿù ìó 

øìõðúùô ýúāþøúù;  
- ôýþôĀúðìô ץìíìþô āúüôֹוĄÿðì ðìü úāôüô ýúāþøúù íìüúô ăÿץÿü Č ùôĄñí íì 

üõô óìøôù îì ðìüìֹוìô øìùóìüì״úô ýÿùĆ;  
- ðúāô÷ öìüðìùô ăúüì״úô ״ôĀóô āúö íì íúíô øìāýÿýô ÷úô״ì״ú.  
Þìîüñ øÿĄú״ôðì״ú ùôĄúù øñðô״ìùð, óìøôù״úô (îì āúö״úô) ìöýìüìù îìõüúùĄÿðì 

íìüץìüúü öìüðì ùìøñĄìîìùð, öô ôù ðìü Ąìüúôþô Þúֹוôöôýþúùô öìøóìøôù ìîĀùúûìóôü 
ìýþ.  

 
ɸɼɸɹʀɪʊ 

1. ɸʚʪʦʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʦʢʠ ʠ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ɺ.ʅ. ʃʫʢʘʥʠʥ, 
ɸ.ʇ. ɹʫʩʣʘʝʚ, ʖ.ɺ. ʊʨʦʬʠʤʝʥʢʦ [ʠ ʜʨ.]. -ʄ.: ʀʅʌʈɸ-ʄ, 1998. -408 ʩ. 

2. ɸʢʩʝʥʦʚ ʀ.ʗ. ʊʨʘʥʩʧʦʨʪ ʠ ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ʀ.ʗ. 

ɸʢʩʝʥʦʚ, ɺ.ʀ. ɸʢʩʝʥʦʚ. -ʄ.: ʊʨʘʥʩʧʦʨʪ, 1986. -176 ʩ. 

3. ɸʤʙʘʨʮʫʤʷʥ ɺ.ɺ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʋʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ / ɺ.ɺ. ɸʤʙʘʨʮʫʤʷʥ, ɺ.ɹ. ʅʦʩʦʚ. -ʄ.: ʅʘʫʯʪʝʭʣʠʪʠʟʜʘʪ, 1999. -208 ʩ. 

4. ɸʭʤʝʪʦʚ ʃ.ɸ. ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ ʠ ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʋʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ / ʃ.ɸ. ɸʭʤʝʪʦʚ, ɽ.ɺ. ʂʦʨʥʝʚ. -ʊʘʰʢʝʥʪ: ʄʝʭʥʘʪ, 1990. -216 ʩ. 

5. ɺʘʣʠʝʚ ʐ.ʌ. ʈʘʟʚʠʪʠʝ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʭ ʧʦʯʚ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʠ ʥʝʢʦʪʦʨʳʝ ʧʫʪʠ 
ʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʄʦʥʦʛʨʘʬʠʷ / ʐ.ʌ. ɺʘʣʠʝʚ, ɸ.ʉ. ʅʠʟyʦʚ. -ɼʫʰʘʥʙʝ: ɼʦʥʠʰ, 2003. 

-104 ʩ. 



72 
 

6. ɺʘʩʠʣʴʝʚ ɸ.ʇ. ʕʢʩʧʣʫʘʪʘʮʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʨʦʞʥʦʛʦ 

ʜʚʠʞʝʥʠʷ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ɸ.ʇ. ɺʘʩʠʣʴʝʚ, ɺ.ʄ. ʉʠʜʝʥʢʦ. -ʄ.: ʊʨʘʥʩʧʦʨʪ, 1990. -

304 ʩ. 

7. ɻʆʉʊ 17.8.1.01-86. ʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. ʃʘʥʜʰʘʬʪʳ. ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ. 

8. ɽʚʛʝʥʴʝʚ ʀ.ɽ. ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ ʠ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ʀ.ɽ. 

ɽʚʛʝʥʴʝʚ, ɹ.ʈ. ʂʘʨʠʤʦʚ. -ʄ., 1997. -285 ʩ. 

9. ɽʚʛʝʥʴʝʚ ʀ.ɽ. ɿʘʱʠʪʘ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʨʝʤʦʥʪʝ ʠ ʩʦʜʝʨʞʘʥʠʠ 
ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ʀ.ɽ. ɽʚʛʝʥʴʝʚ, ɺ.ɺ. ʉʘʚʠʥ. -ʄ.: ʊʨʘʥʩʧʦʨʪ, 

1989. -238 ʩ.  

10. ʂʘʨʠʤʦʚ ɸ.ɸ. ʇʨʦʪʠʚʦʩʝʣʝʚʳʝ ʩʦʦʨʫʞʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʦʚ ʙʘʩʩʝʡʥʘ ʨʝʢʠ 
ɿʝʨʘʚʰʘʥ ʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʛʝʦʨʠʩʢʦʚ / ɸ.ɸ. ʂʘʨʠʤʦʚ, ʂ.ʂ. ʆʣʠʤʦʚ 

// ɾʫʨʥʘʣ ʂʠʰʦʚʘʨʟ. - 2019. -ˉ2. ïʉ.147-149.  

11. ʂʦʜʠʨʦʚ ɸ.ɸ. ʈʘʟʨʘʙʦʪʢʘ ʠʥʞʝʥʝʨʥʦ - ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʪ ʥʝʛʘʪʠʚʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʛʝʦʨʠʩʢʦʚ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʘ ʥʘʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ ʧʨʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʐʫʨʦʦʙʦʜ-ʂʘʣʘʠ ʍʫʤʙ-ɺʘʥʯ / ɸ.ɸ. ʂʦʜʠʨʦʚ, 

ʐ.ʌ. ɺʘʣʠʝʚ, ʈ.ʐ. ɸʥʜʘʤʦʚ // ʇʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ. ʉʝʨʠʷ: ʀʥʞʝʥʝʨʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. - 2020.- ˉ2(50). 

12. ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʚʳʙʨʦʩʘʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʆʅɼ ï 86). ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. -ʃ.: 

ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ, 1987. -87 ʩ. 

13. ʍʝʨʭʝʫʣʠʜʟʝ ʀ.ʀ. ʉʢʚʦʟʥʳʝ, ʟʘʱʠʪʥʳʝ ʠ ʨʝʛʫʣʠʨʫʶʱʠʝ ʩʦʦʨʫʞʝʥʠʷ ʥʘ ʛʦʨʥʳʭ ʨʝʢʘʭ. 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ʀ.ʀ. ʍʝʨʭʝʫʣʠʜʟʝ. -ʄ.: ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ, 1967. -131 ʩ.  

14. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. -ʄ.: 

ʊʨʘʥʩʧʦʨʪ, 1990. -127 ʩ. 

15. ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 1995 ʛʦʜʫ. ʆʙʟʦʨ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʤʠʪʝʪ ʵʢʦʣʦʛʠʠ ʠ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. - ʦʤʩʢ, 1996. -178 ʩ. 

 

ÍÌæÓÑ ÞÌÎÝÔë׳Ú ÚÔÐ ÍÌ ÖÚ׳Ôä ÎÌ ÛÑäÏÔÜÔÔ áÌÎà׳ÚÔ ÏÑÚ×ÚÏÄ-
ÏÑÚéÖÚ×ÚÏÄ ÇÌÙÏÚØÔ ÝÚáÞØÚÙ ÎÌ ÌÓÙÌÎÝÚÓÔÔ ÜÚÇÔ 

ÌÎÞÚØÚÍÔ×ÏÌÜÐÔ ÐÌÙÀÌÜÌ-ÞÑØßÜØÌ×ÔÖ 
ÛìõðúôĄ îì þìĄìööÿ÷ô āìîĀ״úô þìíôôô ïñú÷úï óìüÿüìþô úøóôĄô Ąìüúôþô 

ûìõðúôĄô úù״úüú ðìü øôùþìץì״úô āìþìüùúöô íì÷ìùðöĘĕ íì øôČù øñúüìð. 
áìîĀ״úô þìíôôô ïñú÷úï íú þìĄìööÿ÷ô ֹוìüìČù״úô úí îì ýìùïÿ ÷úõĒ óìüÿüìþô 

úøóôĄô Ąìüúôþô ûìõðúôĄô úù״úüú íì øôČù øñúüìð, öô ôù ðìü øôùþìץì״úô 
ýñõýøúþñöþúùôö, ċĆùñ ðìü ץìþúüö״״úô íì÷ìùð āÿýÿýìù øÿ״ôø ìýþ.  

Þìðíôü״úô øÿ״úĀôóìþ óôððô ĔìüìČùĕú ìó ýúāþìùô ôùĄúúþ״úô øìāýÿý 
ôíúüìþìùð, öô øñþìîúùìùð ôùĄúúþô ĕìõČþìù øÿĕôøøô āúĔìïôô āì÷ėüú ìó îìõüúùĄìî 
îì ĉüúóôċ øÿ״úĀôóìþ ùìøÿðì, íñāìþìüôô ùìץ÷ôČþüú þìĆøôù ùìøúċùð.  

Þìðíôü״úô ĉöú÷úï úôð íì ״ôĀóô øÿ״ôþô ïñú÷úï íúċð íì ״ìøìô øìü״ô÷ì״úô 
ĀìĆú÷ôċþô øÿ״ìùðôý îì āúֹוìï ðúāô÷ öìüðì Ąìîìùð: ýúāþøúù îì ôýþôĀúðìô ôùĄúúþô 
øÿ״ìùðôý, öô ״ìùïúøô ýìüôîìץþ þìþíôץ öìüðìùô úù״ú úýñíûìóôüôô øÿ״ôþô ïñú÷úïôüú 
íì þìĆýôü״ú, ìĀóúôĄô ýìøìüìùúöôô ĀìĆú÷ôċþô úù״ú îì ýìüĀìô ״ìֹוøô øìí÷ìסïÿóúü 

íìüúô üìĀĆô úץôíìþ״úô øìùĀ. 
Þìðíôü״úô øÿ״úĀôóìþ ìó ýñ÷ îì ֹוìüìČùô úí ìó ýúāþìùô ôùĄúúþ״úô øìāýÿý 

ôíúüìþìùð, öô øñþìîúùìùð Ąú״üú״״ú îì ûÿ÷״úüú ìó îìõüúùĄìî îì ĉüúóôċ øÿ״úĀôóìþ 
ùìøÿðì, íñāìþìüôô ùìץ÷ôČþüú þìĆøôù öÿùìùð.  

ßýþÿîúüôô ïñúĉöú÷úïôô øÿ״ôþô ïñú÷úïôô øôùþìץì ìó ìýúýùúööÿùôô ïñúĉöú÷úïôô 
Ąìüúôþô íñāìþìü ýúāþìù îì ôýþôĀúðìô ôùĄúúþô øÿ״ìùðôý îúíìýþì ìýþ. Øÿþìùúýôíìù 
 ìþĆôċùץ ìùðôý íúċð״úô øñĆČüôô ýúāþøúù îì ôýþôĀúðìô ôùĄúúþô íÿóÿüïô øÿ״úôðìץ
üôúċ öìüðì Ąìîìùð 
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Öì÷ôðîúòìĕú: āìîĀĕúô ïñú÷úïĒ, ċüĔ, ăìûìĄìîĒ, ýìùïüñóôĄ, ôùĄúúþ, āúĔìïôô 
āì÷ė, ðñîúüìô ýìùïĒ, Ąúĕüúĕ, ăìüāĕúô ìîþúøúíô÷Ē, úĕìöýìùï. 

 

ʅɽʂʆʊʆʈʓɽ ʄɽʈʆʇʈʀʗʊʀʗ ʇʆ ʉʅʀɾɽʅʀʖ ʀ ʇʈɽɼʆʊɺʈɸʑɽʅʀʖ 

ɻɽʆʈʀʉʂʆɺ ʇʈʀ ʈɽʂʆʅʉʊʈʋʂʎʀʀ ʀ ʉʊʈʆʀʊɽʃʔʉʊɺɽ ɸɺʊʆʄʆɹʀʃʔʅʆʁ 

ɼʆʈʆɻʀ ɼɸʅɻɸʈɸ-ʊɽʄʋʈʄɸʃʀʂ 

ʇʨʦʷʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʧʨʠʨʦʜʥʳʭ ʛʝʦʨʠʩʢʦʚ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʠʟʫʯʝʥʠʷ 

ʚ ʩʣʦʞʥʳʭ ʛʦʨʥʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʇʨʠʨʦʜʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʦʜʥʦ-ʢʘʤʝʥʥʳʭ ʧʦʪʦʢʦʚ 

ʧʦʨʦʞʜʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʫʩʣʦʚʠʡ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʭ, ʪ.ʝ. ʚ ʚʳʩʦʢʦʛʦʨʴʝ. 

ʈʘʟʨʘʙʦʪʢʘ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩʦʩʪʦʠʪ ʠʟ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʧʝʮʠʘʣʴʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ 

ʚʘʞʥʝʡʰʠʭ ʥʘʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʦʪ ʨʘʟʨʫʰʝʥʠʡ ʠ ʵʨʦʟʠʠ. 

ʉʨʝʜʦʦʭʨʘʥʥʳʝ ʤʝʨʳ ʧʦ ʟʘʱʠʪʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚʦ ʚʩʝ 

ʩʪʘʜʠʠ ʠʥʞʝʥʝʨʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʨʠ ʠʭ ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʩʥʠʟʠʪʴ 

ʫʷʟʚʠʤʦʩʪʴ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʢ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʩʵʢʦʥʦʤʠʪʴ ʦʙʲʝʤʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʠʜʫʱʝʛʦ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

ʄʝʨʳ ʧʦ ʟʘʱʠʪʝ ʦʪ ʩʝʣʝʡ ʠ ʥʘʚʦʜʥʝʥʠʡ ʚʢʣʶʯʘʶʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʧʝʮʠʘʣʴʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʘʱʠʪʠʪʴ ʰʦʩʩʝ ʠ ʤʦʩʪʳ ʦʪ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʵʨʦʟʠʠ, ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ.  

ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘ ʟʘʚʠʩʠʪ ʦʪ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʫʩʣʦʚʠʡ ʙʝʟʦʧʘʩʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʥʝʫʢʦʩʥʠʪʝʣʴʥʦ ʩʦʙʣʶʜʘʪʴ 

ʥʦʨʤʘʪʠʚʥʳʝ ʧʨʘʚʠʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʨʫʧʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʨʠʩʢʠ, ʦʧʦʣʟʥʠ, ʦʙʚʘʣʳ, ʦʩʳʧʠ, ʩʦʦʨʫʞʝʥʠʝ, ʥʘʨʦʜʥʦʝ 

ʭʦʟʷʡʩʪʚʦ, ʢʘʤʝʥʥʘʷ ʩʪʝʥʘ, ʪʨʘʩʩʘ, ʧʦʢʨʳʰʢʠ, ʠʟʚʝʩʪʥʷʢ.  

 

SOME MEASURES TO REDUCE AND PREVENT GEORISKS DURING THE 

RECONSTRUCTION AND CONSTRUCTION OF THE DANGAR -TEMURMALIK 

AUTOMOBILE ROADS  

The manifestation and development of natural geo-risks necessitates their study in difficult 

mining and geological conditions. 

Natural geological hazards with the formation of water-rock streams give rise to the need 

to study the conditions of their occurrence, which is especially important in seismotectonic 

regions, i.e. in the highlands. 

The development of protective measures consists of the construction of special structures, 

which makes it possible to ensure the safety of the movement of vehicles and the most important 

national economic facilities from destruction and erosion. 

Environmental measures to protect the geological environment should be included in all 

stages of engineering and economic activities: construction and operation of engineering 

structures, which, if applied in a timely manner, will reduce the vulnerability of the geological 

environment to impacts, increase the efficiency of their functioning, and save the amount of 

funding spent on overcoming negative consequences. 

Mudflow and flood protection measures include the construction of special structures that 

can protect highways and bridges from damage and erosion, as well as ensure traffic safety. 

The geoecological stability of the geological environment of the region depends on the 

geoecological substantiation of the conditions for the safe construction and operation of 

engineering structures. Accordingly, it is necessary to strictly observe the regulatory rules for the 

construction and operation of large engineering structures. 
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ʃʀʊʆʃʆɻʀʗ ɺɸ ʊɸʈʂʀɹʀ פɸɹɸʊ׳ʆʀ ɹʆɼʍʋʈɼɸʐʋɼɸʀ ʊʈʀɸʉʀ ɹʆʃʆʀ 

ʄʀʅʊɸפɸʀ ʊɽʂʊʆʅʀʂʀʀ ɼɸʈɺʆɿ-ʇɸʉʀʆʃʆʁ (ʇʆʄʀʈʀ ʐʀʄʆʃ ) 

 

ʉʘʣʠʭʦʚ ʌ.ʉ. 

ʌʠʣʠʘʣʠ ɼʦʥʠʰʛʦ״ʠ ʜʘʚʣʘʪʠʠ ʄʦʩʢʚʘ ʙʘ ʥʦʤʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚ ʜʘʨ ʰ.ɼʫʰʘʥʙʝ 

 

 ʘʠ ʪʝʢʪʦʥʠʢʠʠ ɼʘʨʚʦʟ-ʇʘʩʠʦʣʦʡ ʜʫ ʥʘʤʫʜʠץʰʠʥʠʠ ʪʨʠʘʩʠ ʤʠʥʪʘ״ʦʠ ʪʘ״ʠʥʩתּ

ʙʘʭʰ״ʦʠ ʤʫʩʪʘץʠʣʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʥʜ. ʗʢʫʤ ʜʘʨ ɼʘʨʚʦʟʠ ּתʘʥʫʙʫ נʘʨʙ , ʜʘʨ ʜʦʭʠʣʠ 

"ʙʣʦʢ"-ʠ ɺʘʩʤʠʢ ʘʪʦʨʢץ) ״  ʘʪʠ״ʠוֹ ʦ ʘʟוֹ ʥ ʰʫʜʘʘʩʪ. ɼʘʨ ʠʥ״ʘʟʨʘʪʠʰʦ) ʧʘ׳ ʠ״

ʩʪʨʘʪʠʛʨʘʬ  ʘʟ ʧʦʸʥ ʪʦ ʙʦʣʦ ʩʚʠʪʘ״ʦʠ ɺʘʩʤʠʢ  ʠ ʘʩʨʠ ʪʨʠʘʩʠוɸʣʠʢʘʛʘʨ ʚʘ ʀʦʢʫʥֹ ,״

ʙʘʨʚʘץʪ ʬʘʨץ ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ [1]. ɼʘʨ ץʠʩʤʠ ʙʦץʠʤʦʥʜʘʠ ʇʦʤʠʨʠ ʐʠʤʦʣ  (ʙʝʨʫʥ ʘʟ 

çʙʣʦʢè-ʠ ɺʘʩʤʠʢ  ʠʟʠʣʩʫ ʚʘ ɿʝʨʠʟʘʤʠʥ ʠʬʦʜʘפ ʦʠ״ʦʠ ʪʨʠʘʩʨʦ ʩʚʠʪʘ״ʰʠʥʠ״ʪʘ (״

ʤʝʢʫʥʘʥʜ. ʉʠʥʥʫ ʩʦʣʠ ʦʥ״ʦ ʤʫʪʘʥʦʩʠʙʘʥ ʪʨʠʘʩʠ ʤʠʸʥʘ-ʦʭʠʨ ʚʘ ʪʨʠʘʩʠ ʦʭʠʨ ʤʫץʘʨʨʘʨ 

ʰʫʜʘʘʩʪ [1]. ɼʘʨ ץʠʩʤʘʪʠ ʪʨʠʘʩʠʠ ʤʠʥʪʘץʘʠ ɼʘʨʚʦʟ-ʇʘʩʠʦʣʦʡ (ʙʘ סʘʡʨ ʘʟ ʙʣʦʢʠ ɺʘʩʤʠʢ  ״

 ʫʜʦ ʢʘʨʜʘוֹ ʚʘ ʙʦʣʦ (ʩʚʠʪʘʠ ɿʝʨʠʟʘʤʠʥ) (ʠʟʠʣʩʫפ ʩʚʠʪʘʠ) ʦʠ ʪʨʠʘʩʠ ʤʠʸʥʘ-ʙʦʣʦ״ʘʙʘʪץ (

ʰʫʜʘʘʥʜ. ʕʲʪʠʙʦʨʥʦʢʠʠ ʧʘʣʝʦʥʪʦʣʦʛʠʠ ʙʘ ʰ ʲʙʘ״ʦ ʪʘץʩʠʤ ʢʘʨʜʘʥʠ ץʘʙʘʪ״ʦʠ ʪʨʠʘʩ 

ʙʘ״ʩʥʦʢ ʚʘ ʭʝʣʝ ʰʘʨʪ  ʤʝʙʦʰʘʜ [2,3]. ɸʟ ʩʘʙʘʙʠ ʥʘʙʫʜʘʥ ʸ ʭʝʣʝ ʢʘʤ ʙʫʜʘʥʠ ʙʦץʠʤʦʥʜʘ״ʦʠ 

ʧʘʣʝʦʥʪʦʣʦʛ  (ʬʣʦʨʠʩʪ ) ʥʠʟ ʪʘץʩʠʤʦʪʠ ʷʨʫʩ  ʚʫֹוʫʜ ʥʘʜʦʨʘʜ [4]. נʘʬʩʠʠ ʫʤʫʤʠʠ 

ʤוʠʩʤʘʪʠ ʪʨʠʘʩ ʜʘʨ ʤʘֹפ .ʦʠ ʪʨʠʘʩ 1374 ʤ ʘʩʪ״ʘʙʘʪץ ʲ ʘʟ ֹוʠʥʩ״ʦʠ ʚʫʣʢʘʥ-ʢʣʘʩʪʠʢ  

ʠʙʦʨʘʪ ʘʩʪ. ʉʘʨ״ʘʜʠ ʧʦʸʥʠʠ ץʘʙʘʪ״ʦʠ ʪʨʠʘʩ ʪʝʢʪʦʥʠʢ  ʙʫʜʘ, ʜʘʨ ץʘʜ-ץʘʜʠ ʦʥ ʙʦ ֹוʠʥʩ״ʦʠ 

ʧʝʨʤʠ ʙʦʣʦ ʘʣʦץʘ ʜʦʨʘʥʜ. ʉʘʨ״ʘʜʠ ʙʦʣʦ  ʦʠ״ʠʥʩוֹ ʘʙʘʪʠ ʙʦʜʭʫʨʜʘʰʫʜʘʠץ ʘʜʠץ-ʘʜץ 

ʚʫʣʢʘʥ  (ʩʚʠʪʘʠ ּתʫʨʜʘʨʘ) ʤʝʛʫʟʘʨʘʜ, ʢʠ ʜʘʨ ʦʥ ʩʚʠʪʘʠ נʨʠʥʛʠ ʶʨʘʠ ʧʦʸʥʫ ʤʠʸʥʘ 

ʥʦʤʫʚʦʬʠוֹ ץʦʡʛʠʨ ʰʫʜʘʘʩʪ [5]. ɸʥʜʝʟʠʪ-ʙʘʟʘʣʪ״ʦ, ʢʠ ʩʫʙʩʪʨʘʪʠ ץʘʙʘʪʠ ʙʦʜʭʫʨʜʘʰʫʜʘʠ 

ʪʨʠʘʩʠ ʙʦʣʦ ʤʝʙʦʰʘʥʜ, ʜʘʨ ʩʘץʬ (ʜʘʨ 4-5 ʤʝʪʨʠ ʦʭʠʨʠʥʠ ץʘʙʘʪ) ʙʘ ʪʘסʡʠʨʦʪʠ ʥʘʟʘʨʨʘʩ 

ʜʫʯʦʨ ʤʝʰʘʚʘʥʜ. ɼʘʨ ʥʘʪʠֹוʘʠ ʰʫʩʪʘʰʘʚ  ʚʘ ʦʙʰʘʚ  ʠʥ ֹוʠʥʩ״ʦ ʢʦʚʦʢ ʚʘ ʩʝʨʭʦʣʠʛ  

ʤʝʰʘʚʘʥʜ, ʧʣʘʛʠʦʢʣʘʟʠ ʬʝʥʦʢʨʠʩʪ  ʠʩʤʘʥ ʙʦ ʢʘʣʪʩʠʪ ʠʚʘʟ ʤʝʰʘʚʘʜ ʚʘ ʪʘʨʢʠʙʠ ʫʤʫʤʠʠץ 

ʦ״ʘʥ ʷʢʙʦʨʘ ʟʠʸʜ ʤʝʰʘʚʘʜ. ɼʘʨ ʪʘʨʢʠʙʠ ʬʨʘʢʩʠʷʠ ʚʘʟʥʠʥ ʤʠʥʝʨʘʣ״ʦʠ ʦ״ʘʥʠ ʦʢʩʠʜʰʫʜʘ 

ʙʘʨʪʘʨ  ʜʦʨʘʥʜ (98% ʣʠʤʦʥʠʪ ʚʘ 1% ʤʘʛʥʝʪʠʪ ʜʘʨ ʤʫץʦʠʩʘ ʙʦ ʥʘʚʲ״ʦʠ ʙʝʪʘסʡʠʨʰʫʜʘʠ 

ʘʥʜʝʟʠʪ-ʙʘʟʘʣʪ״ʦ ʤʫʪʘʥʦʩʠʙʘʥ 0,2 ʚʘ 1,2%), ʤʠץʜʦʨʠ ʘʤʬʠʙʦʣ״ʦ ʚʘ ʧʠʨʦʢʩʝʥ״ʦ ʷʢʙʦʨʘ 

ʢʘʤ ʤʝʰʘʚʘʥʜ (0,2% ʥʠʩʙʘʪ ʙʘ 92,3%). ʉʘʨ״ʘʜʠ ʙʦʣʦʠʠ ʘʥʜʝʟʠʪ-ʙʘʟʘʣʪ״ʦ ʥʦʙʘʨʦʙʘʨ ʙʫʜʘ, 

ʢʠʩʘʭʦʠ ʯʫץʫʨʠ ʧʫʨ ʘʟ ʦʭʨʘʠ ʦ״ʘʥʠʥ ʚʘ ʧʦʨʘ״ʦʠ ʵʬʬʫʟʠʚ״ʦʠ ץʠʩʤʘʥ ʧʫʩʠʜʘ ʙʦ çʢʫʨʪʘè-ʠ 

ʭʦʩʠ ʦ״ʘʥʠʥ ʜʦʨʘʥʜ. ʉʪʨʘʪʠʛʨʘʬ  ʜʘʨ ʙʦʣʦ ֹוʦʡʛʠʨ ʘʩʪ (ʨʘʩʤʠ 1):  

- ɹʨʝʢʯʠʷ״ʦʠ ץʘʨʠʙ ʙʝʩʝʤʝʥʪʠ ʜʦʨʦʠ ʦ״ʘʥʠ ʙʘʣʘʥʜ (ʤʠץʜʦʨʠ ʫʤʫʤʠʠ ʦ״ʘʥ 19,46%) 

ʚʘ ֹוʠʥʩ״ʦʠ ʚʫʣץʦʥʠʠ ʙʘ ʪʘʚʨʠ ʥʘʟʘʨʨʘʩ ʧʫʩʠʜʘʰʫʜʘ, ʢʠ ʩʦʭʪʦʨʠ ʨʝʣʠʢʪʠʨʦ ʥʠʛʦ״ 

ʤʝʜʦʨʘʥʜ. פʠʩʤʠ ʘʩʦʩʠʠ ֹוʠʥʩ״ʦ ץʘ״ʚʘʨʘʥʛ, ʛʠʣʦʣʫʜ (ʜʘʨ ʪʘʨʢʠʙʘʰʦʥ ʢʘʦʣʠʥʠʪ ʪʦ 48%, 

ʦʤʝʭʪʘ״ʦʠ ʠʣʣʠʪ ʚʘ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ) ʤʝʙʦʰʘʜ. ɼʘʨ ״ʘʤʚʦʨʠ״ʦʠ ʢʘʬʠʜʘ״ʦ ʧʘʩʘʥʜʦʟ״ʦʠ 

ʪʫʥʫʢʠ ʤʘʲʜʘʥ״ʦʠ ʩʠʸ״, ʭʦʢʠʩʪʘʨʰʘʢʣ (ʤʝʣʴʥʠʢʦʚʠʪ?) ʚʘ ʛʝʤʘʪʠʪ ʤʘʚֹוʫʜʘʥʜ [6]. ɸʥʜʦʟʘʠ 

ʧʦʨʘ״ʦʠ ֹוʫʜʦʛʦʥʘʠ ʙʨʝʢʯʠʷ ʜʘʨ ʧʦʷʠ ץʘʙʘʪ 10ï15 ʩʤ, ʪʦ 25 ʩʤ. ɼʘʨ ʙʦʣʦ ʘʟ ʩʘʪ״ʠ 0,8ï1 ʤ, 

ʧʦʨʘ״ʦʠ 5ï7 ʩʤ ʙʘʨʪʘʨ  ʜʦʨʘʥʜ ʚʘ ʵʣʶʚʠʠ ʩʦʭʪʦʨ  ʙʦ ʤʦʜʜʘʠ ʙʝʰʘʢʣʠ ʭʘʤʠʨʤʦʥʘʥʜ, ʢʠ 

ʜʘʨ ʪʘʨʢʠʙʠ ʦʥ ʛʠʣ״ʦʠ ʦ״ʘʥʜʦʨ ʙʦ ʦʦʣʠʪ״ʦʠ ʣʠʤʦʥʠʪ ʚʘ ʛʠʜʨʦʛʝʤʘʪʠʪ ʚʦʤʝʭʫʨʘʜ. ɼʘʨ 

ʙʦʣʦʠ ץʘʙʘʪ ʰʘסʘʣʠ ʪʫʥʫʢʠ ֹוʠʥʩ״ʦʠ ʛʠʣʜʦʨ (ʤʠʢʜʦʨʠ ʢʘʦʣʠʥʠʪ, ʤʠʥʝʨʘʣ״ʦʠ ʛʠʣ ʚʘ ʭʣʦʨʠʪ 

ʪʦ 64% ʟʠʸʜ ʤʝʰʘʚʘʜ) ʙʘ ʚʫֹוʫʜ ʤʝʦʷʜ, ʢʠ ʩʦʭʪʦʨʠ ʨʝʣʠʢʪʠʠ ֹוʠʥʩ״ʦʠ ʚʫʣʢʘʥʠʨʦ ʥʠʛʦ״ 

ʜʦʰʪʘ, ʤʫʩʪʘ״ʢʘʤʠʠ ʧʝʰʪʘʨʘʨʦ ʜʦʨʘʜ. ɼʘʨ ʙʘʲʟʝ ʯʦʡ״ʦ ʯʘʤʲʰʘʚʠʠ ʤʫʪʘʤʘʨʢʘʟʠ 

ʢʠʩʘʰʘʢʣʠ ʛʠʣʠ ʢʘʤʦ״ʘʥ (11,8%) ʙʘ ʥʘʟʘʨ ʤʝʨʘʩʘʜ [6]. 

- ɻʠʣ״ʦʠ ʦ״ʘʥʜʦʨʠ ץʘ״ʚʘʨʘʥʛ ʚʘ ʟʘʨʜʠ ʟʠʯ ʚʘ ʢʘʤʝ ʢʦʚʦʢʠʠ ʙʦ ʩʦʭʪʦʨʠ ʣ ʥʜʘʰʘʢʣ 

(ʜʘʨ ʥʘʤʫʜʠ ʟʦ״ʠʨ  ʦʥ״ʦ ʙʘ ʢʨʝʢʝʨ ʰʘʙʦ״ʘʪ ʜʦʨʘʥʜ). ɼʘʨ ʪʘʨʢʠʙʠ ʦʥ״ʦ ʛʠʨʝ״״ʦʠ 

ʙʘʡʟʘʰʘʢʣʠ ʥʠ״ʦʥʠʠ ֹוʠʥʩ״ʦʠ ץʘ״ʚʘʨʘʥʛʠ ʘʩʣʘʥ ʦ״ʘʥʜʦʨ (25-34%), ʢʠ ʘʥʜʦʟʘʘʰʦʥ ʘʟ 1-3 ʪʦ 

15-18 ʩʤ ʤʝʙʦʰʘʜ, ʜʘʨ ʙʘʲʟʝ ʤʘʚʨʠʜ״ʦ ʠʥ ʛʠʨʝ״״ʦ ʬʫֹוʫʨ, ʧʦʰʭ ʨʜʘ, ʜʘʨ ʜʠʛʘʨ ʤʘʚʨʠʜ״ʦ 

ʟʠʯ ʙʫʜʘ, ʘʛʨʝʛʘʪ״ʦʠ ʛʝʪʠʪ-ʛʠʜʨʦʛʝʪʠʪ ʚʘ ʸ ʘʛʨʝʛʘʪ״ʦʠ ʩʠʜʝʨʠʪʠ ʢʨʠʩʪʘʣʣʠʠ ʛʨʘʥʫʣʘʜʦʨʠ 

(ʜʘʨ ʪʘʨʢʠʙʘʰ CaCO3 ʙʘ 13,25% ʤʝʨʘʩʘʜ) ʧʫʣʘʢʰʘʢʣ (ʙʘʲʟʘʥ ʢʦʣʣʦʤʦʨʬ ) ʜʦʨʘʥʜ. ɼʘʨ 

ʢʘʥʦʨʠ ʛʠʨʝ״״ʦ ʛʠʜʨʦʛʝʤʘʪʠʪʠ ʭʦʢ  ʚʘ ʣʠʤʦʥʠʪ ʠʥʢʠʰʦʬ ʜʦʨʘʥʜ. ɹʘʲʟʘʥ ʧʦʨʘ״ʦʠ 



76 
 

 .ʦʝ, ʢʠ ʜʘʨ ʙʦʣʦ ʪʘʚʩʠʬ ʰʫʜʘʘʥʜ, ʜʫʯʦʨ ʤʝʦʷʥʜ״ʦʥʠʠ ʛʠʣʰʫʜʘ ʤʦʥʘʥʜʠ ʦʥץʦʠ ʚʫʣ״ʠʥʩוֹ

ɼʘʨ ʥʠʤʘʠ ʙʦʣʦʠʠ ץʘʙʘʪʠ ʛʠʣ ʦʥ״ʦ ʟʘʨʜʨʘʥʛ, ʩʘʬʦʣʤʦʥʘʥʜ ʙʫʜʘ, ״ʘʥʛʦʤʠ ʤʘʡʜʘ ʢʘʨʜʘʥ 

ʘʚʚʘʣ ʩʠʬʘʪʠ ʯʘʥʜʠʨʠʨʦ ʟʦ״ʠʨ ʤʝʢʫʥʘʥʜ; ʜʘʨ ʙʫʨʨʠʰ ʦʥ״ʦ ֹוʫʜʦʠʠ ʭʫʨʜʠ ʰʘסʘʣʤʦʥʘʥʜʨʦ 

ʜʦʨʘʥʜ. ɼʘʨ ʩʘץʬʠ ʙʫʨʨʠʰ ʛʠʣ״ʦ ʟʘʨʜʫ-ʩʘʙʟ ʰʫʜʘ, ʭʦʩʠʷʪ״ʦʠ ʧʦʨʯʘʛʠʠ ֹוʫʜʦʰʘʚʠʨʦ ʧʘʡʜʦ 

ʢʘʨʜʘ, ʜʘʨ ʙʘʲʟʝ ֹוʦʡ״ʦ ʨʝʣʠʢʪʠ ʩʦʭʪʦʨʠ ʩʫʙʩʪʨʘʪʠ ʚʫʣʢʘʥʦʛʝʥʠʨʦ ʥʠʛʦ״ ʤʝʜʦʨʘʥʜ. 

 

ʈʘʩʤʠ 1. ʉʫʪʫʥʠ ʣʠʪʦʣʦʛʠʠ ץʘʙʘʪʠ ʙʦʜʭʫʨʜʘʰʫʜʘ ʜʘʨ ʩʘʨ״ʘʜʠ ʪʨʠʘʩ ï ʶʨʘ 

Figure 1. Lithological column of windward stratum at the Triassic-Jurassic boundary 

 
ɸʣʦʤʘʪ״ʦʠ ʰʘʨʪ : 1 - ʘʥʜʝʟʠʪ״ʦ; 2 ï ʧʦʨʘ״ʦʠ ʘʥʜʝʟʠʪ (ʟʦʥʘʠ ʜʝʟʠʥʪʝʛʨʘʪʩʠʷ); 3 ï ʛʠʣʠʥ 

ʰʫʜʘʥʠ ʩʫʙʩʪʨʘʪ ʘʟ ʨ ʠ ʜʘʨʘֹוʘʠ ʟʫ״ʫʨʠ ʨʘʚʘʥʜ (סʘʬʩʰʘʚʠʠ ʭʘʪ״ʦ - ʜʘʨʘֹוʘʠ ʙʘʣʘʥʜ); 4 ï 

ʩʝʨʦ״ʘʥ ʰʫʜʘʥʠ ʪʘ״ʰʠʥʠ״ʦ ʘʟ ʨ ʠ ʜʘʨʘֹוʘʠ ʟʫ״ʫʨʠ ʨʘʚʘʥʜ (ʨʘʭ״ʦʠ ʟʠʯ - ʜʘʨʘֹוʘʠ ʙʘʣʘʥʜ); 5 

- ʛʠʣ״ʦʠ ʨʝʛʜʦʨ; 6 - ʛʠʣ״ʦʠ ʰʠʢʘʩʪʘ (ʭʫʰʢ); 7 - ʢʦʥʢʨʝʪʩʠʷ״ʦʠ ʦ״ʘʥ ; 8 ï ʨʝʛʩʘʥʛ״ʦʠ 

ʧʦʣʠʤʠʢʪ ; 9 ï ʢʘʦʣʠʥʠʪ; 10 ï ʠʣʣʠʪ (ʛʠʜʨʦʩʣʶʜʘ); 11 ï ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ; 12 - ʭʣʦʨʠʪ. 

 

ɼʘʨ ʪʘʨʢʠʙʠ ʛʠʣ״ʦ ״ʦʣʦ ״ʘʤ ʢʘʦʣʠʥʠʪ (55%) ʙʘʨʪʘʨ  ʜʦʨʘʜ, ʦʤʝʭʪʘ״ʦʠ 

ʤʦʥʪʤʦʨʠʣʦʥʠʪ (1%), ʛʠʜʨʦʩʣʶʜʘ (3-4,5%) ʚʘ ʭʣʦʨʠʪ (0,5-1,5%) ʤʘʚֹוʫʜʘʥʜ. ɼʘʨʘֹוʘʠ 

ʦ״ʘʥʥʦʢʠʠ ֹוʠʥʩ״ʦʠ ʛʠʣʜʦʨ ʧʘʩʪ ʰʫʜʘ, ʜʘʨ ʜʦʭʠʣʠ ʪʘʨץʠʰ״ʦ ʤʦʜʜʘ״ʦʠ ץʘ״ʚʘʨʘʥʛʫ ʩʠʸ״ 

(ʚʘʜ, ʤʝʣʥʠʢʦʚʠʪ?) ʙʘ ʥʘʟʘʨ ʤʝʨʘʩʘʜ ʚʘ ʜʘʨ ʪʘʨʢʠʙʠ ʬʨʘʢʩʠʷʠ ʚʘʟʥʠʥ ʜʦʥʘ״ʦʠ ʘʣʦ״ʠʜʘʠ 

ʧʠʨʠʪ ֹוʦʡʛʠʨʘʥʜ. 

- ɻʠʣ״ʦʠ ʢʘʦʣʠʥʠʠ ʙʝ ʩʦʭʪʦʨ (70-76%) ʙʦ ʦʤʝʭʪʘʠ ʭʫʨʜʠ (2-3%) ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʠ 

ʟʘʨʜʫ ʩʘʙʟʠ ʜʦסʜʦʨ. ɼʘʨ ץʠʩʤʘʪʠ ʤʦʙʘʡʥʠ ץʘʙʘʪ (ʬʦʩʠʣʘʠ 0,2ï0,3 ʤ) ʛʠʣ״ʦ ʙʫʨʨʘʥʛʫ ʩʠʸ״, 

ʰʣʘʢʤʦʥʘʥʜ ʙʫʜʘ, ʘʟ ʤʦʜʜʘ״ʦʠ ʦʨʛʘʥʠʢ  ʚʘ ʤʘʚʦʜʠ ʦ״ʘʥ ʙʦʡ ʰʫʜʘʘʥʜ; ʜʘʨ ʙʦʣʦʠ ץʘʙʘʪ - 

ʘʩʦʩʘʥ ʩʘʙʟ ʙʦ ʜʦ״סʦʠ ʟʘʨʜʨʘʥʛ, ʥʦʨʘʚʰʘʥ ʙʘʥʜʜʦʨ ʸ ʙʨʝʢʯ . 

- ɻʠʣ״ʦʠ ʩʪʨʫʢʪʫʨʠʠ ʥʦʨʘʥֹו-ʟʘʨʜ, ʭʠʰʪʨʘʥʛ, ʭʝʣʝ ʟʠʯ, ʙʦ ʤʠץʜʦʨʠ ʟʠʸʜʠ 

ʩʝʛʨʝʛʘʪʩʠʷ״ʦʠ ʭʫʨʜʠ (ʪʦ 1,5 ʩʤ) ʥʦʤʫʥʪʘʟʘʤʠ ʤʘʚʦʜʠ ʛʠʣʠʠ ʦ״ʘʥ  (ʛʝʪʠʪ-ʛʠʜʨʦʛʝʤʘʪʠʪ + 

ʣʠʤʦʥʠʪ). ɹʦʣʦʪʘʨʘʰ ʟʘʨʜʫ ʩʘʙʟ, ʨʘʥʛʠ ʩʫʨʭʨʘʥʛ, ʛʠʣʠ ʢʘʦʣʠʥʠ ʥʦʙʘʨʦʙʘʨ (ʪʦ 85%); ʜʘʨ 

ʰʣʠʬ ʜʦʥʘ״ʦʠ ʢʚʘʨʪʩʠ ʟʘʥʛʟʘʜʘʠ ץʘʨʠʙ ʠʟʦʪʨʦʧ  ʙʦ ʦʤʝʭʪʘʠ ʣʦʡʜʦʨ (5%), ʧʦʨʘ״ʦʠ 

ʧʣʘʛʠʦʢʣʘʟ״ʦʠ ʚʘʡʨʦʥʘ, ʜʦʥʘ״ʦʠ ʘʣʦ״ʠʜʘʠ ʤʘʛʥʝʪʠʪ, ʮʠʨʢʦʥ, ʘʧʘʪʠʪ, ʭʣʦʨʠʪ, ʙʠʦʪʠʪ, 

ʵʧʠʜʦʪ, ʘʤʬʠʙʦʣ״ʦ, ʧʠʨʦʢʩʝʥ״ʦ, ʘʥʘʪʘʟ ʚʘ ʣʝʡʢʦʢʩʝʥ״ʦ ʚʘ ʜʘʨ ʩ ʨʦʭʠ״ʦ ʢʘʣʩʠʪʠ 

ʤʠʢʨʦʢʨʠʩʪʘʣʣ . ɼʘʨ ʥʘʟʜʠʢʠʠ ʙʦʣʦʠ ץʘʙʘʪ (5ï15 ʩʤ) ʜʘʨʘֹוʘʠ ʟʘʥʛʟʘʜʘʰʘʚ  ʟʠʸʜ ʰʫʜʘ, 

ʜʘʨ ʙʘʡʥʠ ʛʠʣ״ʦʠ ʤʘʡʜʘʰʫʜʘ ʛʠʨʝ״״ʦʠ ʪʫʭʤʰʘʢʣʠ (ʪʦ 10 ʩʤ) ʘʩʦʩʘʥ ʦ״ʘʥ  ʧʘʡʜʦ 
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ʤʝʰʘʚʘʥʜ (ֹוʘʤʲʠ ʦʢʩʠʜ״ʦ ʚʘ ʛʠʜʨʦʢʩʠʜ״ʦʠ ʦ״ʘʥ ʪʦ 40% ). ɹʦʣʦʪʘʨ ʜʘʨ ʛʠʣ״ʦʠ ץʘ״ʚʘʨʘʥʛʫ 

ʩʫʨʭʠ ʥʦʙʘʨʦʙʘʨ ʣʠʤʦʥʠʪʰʫʜʘ (ʢʘʦʣʠʥʠʪ ʪʦ 80%) ʩʦʭʪʦʨʠ ʢʣʘʩʪʠʢ  ʥʠʛʦ״ ʜʦʰʪʘ 

ʤʝʰʘʚʘʜ, ʧʠʟʦʣʠʪ״ʦ ʚʘ ʦʦʣʠʪ״ʦʠ ʛʠʣʠʶ ʦ״ʘʥʠʥ (ʪʦ 20%) ʙʘ ʚʫֹוʫʜ ʤʝʦʷʥʜ. ɼʘʨ ʦʦʣʠʪ״ʦʠ 

ʢʦʥʩʝʥʪʨʠʢ-ʟʦʥʘʣ  ʠʚʘʟʰʘʚʠʠ ʩʘʜʘʬʘ״ʦʠ ʢʘʦʣʠʥʠʪ (ʵ״ʪʠʤʦʣʘʥ ʙʦ ʛʘʣʣʫʘʟʠʪ ʚʘ ʰʘʤʦʟʠʪ) 

ʚʘ ʛʝʪʠʪ (ʙʘʲʟʘʥ ʙʦ ʜʦ״סʦʠ ʭʫʨʜʠ ʭʘʣʴʢʦʧʠʨʠʪ) ʤʫʰʦ״ʠʜʘ ʤʝʰʘʚʘʜ. ɼʘʨ ʙʘʲʟʝ ֹוʦʡ״ʦ 

ʦʦʣʠʪ״ʦ ʷʢֹוʦʷ ʰʫʜʘ ʘʛʨʝʛʘʪ״ʦʠ ʪʦ 1-2 ʩʤ-ʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʥʜ. ɼʘʨ ʩʝʤʝʥʪʠ ʦ״ʘʥʫ-ʛʠʣʠʠ 

ʠʥ ʛʫʥʘ ʘʛʨʝʛʘʪ״ʦ ʛʦ״-ʛʦ״ ʩʝʛʨʝʛʘʪʩʠʷ״ʦʠ ʩʠʜʝʨʠʪ״ʦʠ ʢʨʠʧʪʦʢʨʠʩʪʘʣʣ  ʧʘʡʜʦ ʤʝʰʘʚʘʥʜ. 

ɼʘʨ ʙʦʣʦʠ ʙʫʨʨʠʰ ץʘʙʘʪ״ʦʠ ʙʦʜʭʫʨʜʘʰʫʜʘ ʜʘʨ ʥʘʪʠֹוʘʠ ״ʘʨʘʢʘʪ״ʦʠ ʥʝʦʪʝʢʪʦʥʠʢ  ʙʘ ʪʘʚʨʠ 

ʠʥʪʝʥʩʠʚ  ,ʠʩʤʘʥ ʦʤʝʭʪʘ ʰʫʜʘʘʥʜ. ɹʦʣʦʪʘʨ ʙʦ ʵʨʦʟʠʷץ ʫʜʦ ʰʫʜʘ, ʙʦ ʜʝʣʶʚʠʠ ʤʫʦʩʠʨוֹ 

ʨʝʛ״ʦʠ ʧʦʣʠʤʠʢʪʠʠ ʩʚʠʪʘʠ נʨʠʥʛʠ ʶʨʘ ʤʝʭʦʙʘʥʜ. ʆʥ״ʦ ʜʦʨʦʠ ʤʠץʜʦʨʠ ʟʠʸʜʠ ʠʟʟ״ʦ ʚʘ 

ʙʦץʠʤʦʥʜʘ״ʦʠ ʢʘʨʙʦʥʰʫʜʘʠ ʨʘʩʪʘʥʠ״ʦ ʤʝʙʦʰʘʜ. ʇʨʦʬʠʣʠ ץʘʙʘʪʠ ʙʦʜʭʫʨʜʘʰʫʜʘʠ ʪʨʠʘʩʠ 

ʙʦʣʦʠ ʪʘʚʩʠʬʰʫʜʘ (סʘʬʩʠʠ ʫʤʫʤʠʘʰ 12,5ï14 ʤ) ʩʦʭʪʦʨʠ ʙʘ ʪʘʚʨʠ ʨʘʚʰʘʥ ʨʘʚʦʥʘʰʫʜʘ 

ʜʦʨʘʜ. ʉʝʷʢʠ ʧʦʸʥʠʠ ʦʥ ʟʦʥʘʠ ʜʝʟʠʥʪʝʛʨʘʪʩʠʷ ʙʦ ʧʦʨʘ״ʦʠ ʟʘʥʛʟʘʜʘ ʚʘ ʛʠʣʠʠ ʩʫʙʩʪʨʘʪʠ 

ʚʫʣʢʘʥʦʛʝʥ  ʤʝʙʦʰʘʜ. ɹʘʲʜ ʘʟ ʦʥ ʜʘʨ ʙʫʨʨʠʰ ʟʦʥʘʠ ʵʣʶʚʠʡʠ ʩʦʭʪʦʨ  ʚʦץʝʲ ʘʩʪ, ʢʠ 

ʭʫʩʫʩʠʷʪ״ʦʠ ʩʦʭʪʦʨʠʠ ֹוʠʥʩ״ʦʠ ʤʦʜʘʨʠʨʦ ʜʘʨ ʤʘʚʦʜʠ ʘʩʣʘʥ ʛʠʣʠʥ ʥʠʛʦ״ ʤʝʜʦʨʘʜ. ɹʦʣʦʪʘʨ 

ʟʦʥʘʠ ʛʠʣ״ʦʠ ʢʘʦʣʠʥʠʠ ʩʫʩʪ ʩʘʬʝʜʰʫʜʘ ʤʝʭʦʙʘʜ. פʘʙʘʪ ʙʦ ʛʠʣ״ʦʠ ʢʘʦʣʠʥʠʠ ʜʝʪʨʠʪʘʣ-

ʦʦʣʠʪ  ʙʘ ʠʪʤʦʤ ʤʝʨʘʩʘʜ, ʢʠ ʜʘʨ ʪʘʨʢʠʙʘʰ ʤʠץʜʦʨʠ ʥʠʩʙʘʪʘʥ ʢʘʤʠ ʛʠʨʝ״״ʦʠ ʛʠʣ-ʦ״ʘʥ  

ʜʦʨʘʥʜ. ɸʟ ʨʫʠ ʪʘʨʢʠʙʠ ʤʠʥʝʨʘʣ  ʛʠʣ ʘʩʣʘʥ ʢʘʦʣʠʥʠʪ ʤʝʙʦʰʘʜ, ʢʠ ʠʥ ״ʘʤ ʜʘʨ ʥʘʪʠֹוʘʠ 

ʪʘʜץʠץʦʪʠ ʪʝʨʤʠʢ  ʚʘ ʜʠʬʨʘʢʪʩʠʦʥʠʠ ʨʝʥʪʛʝʥ  ʚʘ ״ʘʤ ʙʦ ʪʘʨʟʠ ʘʟ ʥʘʚ ״ʠʩʦʙ ʢʘʨʜʘʥʠ 

ʤʘʲʣʫʤʦʪ״ʦʠ ʪʘ״ʣʠʣʠ ʭʠʤʠʷʚ  ʪʘʩʜʠץ ʰʫʜʘʘʩʪ. ɼʠʛʘʨ ʤʠʥʝʨʘʣ״ʦʠ ʛʠʣ ʙʘ ʥʠʩʙʘʪʘʥ ʢʘʤʪʘʨ 

ʘ״ʘʤʠʷʪ ʜʦʨʘʥʜ ʚʘ ʜʘʨ ʤʘֹוʤ ʲ ʥʘ ʙʝʰʪʘʨ ʘʟ 6 - 7% -ʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʥʜ. ɸʟ ʧʦʸʥʠ 

ʙʫʨʨʠʰ ʤʫʥʪʘʟʘʤ ʟʠʸʜʰʘʚʠʠ ʪʘʨʢʠʙʠ ʢʘʦʣʠʥʠʪ ʙʦ ״ʘʤʟʘʤʦʥ ʢʘʤʰʘʚʠʠ ʤʠʢʜʦʨʠ ʫʤʫʤʠʠ 

ʜʠʛʘʨ ʤʠʥʝʨʘʣ״ʦʠ ʛʠʣ ʤʫʰʦ״ʠʜʘ ʤʝʰʘʚʘʜ (ʠʥ ʪʘʤʦʶʣ ʠʬʦʜʘʠ ʰʘʜʠʜʠ ʭʫʜʨʦ ʜʘʨ 

ʥʝʩʪʰʘʚʠʠ ʭʣʦʨʠʪ ʜʘʨ ʥʠʤʘʠ ʙʦʣʦʠʠ ʙʫʨʨʠʰ ʧʘʡʜʦ ʤʝʢʫʥʘʜ). ʕʚʦʣʶʪʩʠʷʠ ʪʘʨʢʠʙʠ 

ʤʠʥʝʨʘʣʠʠ ץʘʙʘʪʠ ʙʦʜʭʫʨʜʘʰʫʜʘʠ ʪʨʠʘʩʠ ʙʦʣʦʠ ʪʘʚʩʠʬʰʫʜʘ ʙʦ ʪʘסʡʠʨʸʙʠʠ ʩʘʤʪʠ 

ʭʠʤʠʟʤʠ ʦʥ״ʦ ʟʠʯ ʘʣʦץʘʤʘʥʜ ʘʩʪ (ּתʘʜʚʘʣʠ 1). ɸʟ ʧʦʸʥ ʙʘ ʙʦʣʦʠ ʙʫʨʨʠʰ ʪʘʜʨʠֹוʘʥ ʟʠʸʜ 

ʰʫʜʘʥʠ ʤʠץʜʦʨʠ ʛʠʣʭʦʢ, ʜʠʦʢʩʠʜʠ ʪʠʪʘʥ ʙʦ ʙʘʨʦʙʘʨʠ ʢʘʤ ʰʫʜʘʥʠ ʤʠץʜʦʨʠ ʠʰץʦʨ״ʦ ʚʘ 

ʩʠʣʠʪʩʠʡ ʤʫʰʦ״ʠʜʘ ʤʝʰʘʚʘʜ. ʍʫʩʫʩʠʷʪʠ ʪʘסʡʠʨʦʪ ʜʘʨ ʪʘʥʦʩʫʙʠ Al2O3/SiO2 (ʤʦʜʫʣʠ 

ʩʠʣʠʪʩʠʡ) ʚʘ TiO2/Al2O3 (ʤʦʜʫʣʠ ʪʠʪʘʥ) ʥʠʟ ʷʢ ʥʘʚʲʠ ʪʘץʩʠʤʦʪʠ ʠʥ ֹוʫʟʲ״ʦʨʦ ʥʠʰʦʥ 

ʤʝʜʠ״ʘʜ. ʄʫʚʦʬʠץʠ ʰʫʤʦʨʘʠ ʤʦʜʫʣʠ ʩʠʣʠʪʩʠʡ (ʨʘץʘʤʠ ʙʘʣʘʥʜʪʘʨʠʥ 0,83 ʘʩʪ), ʤʘ״ʩʫʣʦʪʠ 

ʪʘʚʩʠʬʰʫʜʘ ʙʦʷʜ ʙʘ ʛʠʣ״ʦʠ ʩʠʘʣʣʠʪ  ʚʘ ʙʦ ʜʘʨʥʘʟʘʨʜʦʰʪʠ ʤʠץʜʦʨʠ ʟʠʸʜʠ ʦ״ʘʥ ʙʘ 

ʩʠʘʣʣʠʪ״ʦʠ ʦ״ʘʥʜʦʨ ʤʘʥʩʫʙ ʢʘʨʜʘ ʰʘʚʘʥʜ [1]. ɼʘʨ ʙʫʨʨʠʰʠ ʦʤ ʭʪʘʰʫʜʘ ʘʩʦʩʘʥ 

ʧʘʡʚʘʩʪʘʛʠ״ʦʠ ʦ״ʘʥ , ʛʝʪʠʪ-ʛʠʜʨʦʛʝʤʘʪʠʪ (ʙʦ ʣʠʤʦʥʠʪ), ʢʠ ʙʘʲʟʘʥ ʤʠץʜʦʨʠ ʥʦʯʠʟʠ 

ʩʠʜʝʨʠʪ, ʰʘʤʦʟʠʪ (ʣʝʧʪʦʭʣʦʨʠʪ), ʠʥʯʫʥʠʥ ʭʘʣʴʢʦʧʠʨʠʪ ʜʦʨʘʥʜ, ʠʬʦʜʘ ʸʬʪʘʘʥʜ [6]. ʊʠʙץʠ 

ʪʘ״ʣʠʣʠ ʩʧʝʢʪʨʘʣ  ʜʘʨ ʛʠʨʝ״״ʦʠ ʦ״ʘʥ  ʤʠץʜʦʨʠ ʤʘʥʛʘʥ, ʢʦʙʘʣʪ, ʚʘʥʘʜʠʡ, ʭʨʦʤ, ʤʦʣʠʙʜʝʥ, 

ʠʥʯʫʥʠʥ ʥʫץʨʘ ʥʠʩʙʘʪ ʙʘ ʛʠʣ״ʦʠ ʘʪʨʦʬ ʟʠʸʜ ʤʝʰʘʚʘʜ. ʄʠץʜʦʨʠ ʫʤʫʤʠʠ ʦ״ʘʥ ʜʘʨ ʙʘʲʟʝ 

ʤʘʚʨʠʜ״ʦ ʙʘ 40% ʸ ʙʝʰʪʘʨ ʘʟ ʦʥ ʤʝʨʘʩʘʜ, ʢʠ ʠʥ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ ʠʥ ץʘʙʘʪʠ 

ʙʦʜʭʫʨʜʘʰʫʜʘ ʙʘʨʦʠ ʤʘʲʜʘʥ״ʦʠ ʦ״ʘʥ ʧʦʪʝʥʩʠʘʣ  ʤʘ״ʩʫʣ ״ʠʩʦʙʠʜʘ ʰʘʚʘʜ [7]. ɼʘʨ ʠʥ 

ʙʦʙʘʪ ʤʘʚʟʝʲ״ʦʠ ץʘʜ-ץʘʜʠ ʜʘʨʴʸ״ʦʠ ʀʦʭʥʘʢʜʘʨʘ, ʇʘʭʤʘ ʚʘ סʘʡʨʘ ʙʝʰʪʘʨ ʙʘʨʪʘʨ  ʜʦʨʘʥʜ, 

ʢʠ ʜʘʨ ʦʥ״ʦ סʘʬʩʠʠ ʫʤʫʤʠʠ ʤʘ״ʩʫʣʦʪʠ ʦ״ʘʥ ʚʘ ʛʠʣʠ ץʘʙʘʪʠ ʙʦʜʭʫʨʜʘʰʫʜʘ ʪʦ 20-30 ʤ ʟʠʸʜ 

ʤʝʰʘʚʘʜ.ɼʘʨ ʪʘʨʢʠʙʠ ʦʥʭʦ ʙʘ סʘʡʨ ʘʟ ʤʘʚʦʜ״ʦʠ ʛʝʪʠʪ-ʛʠʜʨʦʛʝʪʠʪ ʢʘʤʘʰ ʜʫ ʥʘʚʲʠ 

ʤʠʥʝʨʘʣ״ʦʠ ʦ״ʘʥ ʧʘʡʜʦ ʤʝʰʘʚʘʥʜ: ʩʠʜʝʨʠʪʠ ץʘʙʘʪ  ʚʘ ʛʝʪʠʪ-ʰʘʤʦʟʠʪ ʙʦ ʩʦʭʪʦʨʠ 

ʜʝʪʨʠʪʠʶ ʦʦʣʠʪ . ɸʟ ʘʬʪʘʰ, ʜʘʨ ʙʫʨʨʠʰ״ʦʠ ץʘʙʘʪʠ ʙʦʜʭʫʨʜʘʰʫʜʘ ʚʦʙʘʩʪʘ ʙʘ ʰʘʨʦʠʪʠ 

ʬʘʪʩʠʘʣʠʠʠ ʪʘʰʘʢʢʫʣʠ ʦʥ, ʠʥʯʫʥʠʥ ʨʘʚʘʥʜ״ʦʠ ʵʧʠʛʝʥʝʪʠʢ  ʠʥ ʸ ʦʥ ʥʘʤʫʜʠ ʤʘʲʜʘʥ״ʦ 

ʙʘʨʪʘʨ  ʜʦʨʘʥʜ, ʢʠ ʜʘʨ ʙʘʡʥʠ ʦʥ״ʦ ʠʥʬʠʣʪʨʘʪʩʠʷʠ ʦʙ״ʦʠ ʟʝʨʠ ʘʥʛʠʰʪ, ʢʠ ʘʟ ʤʦʜʜʘ״ʦʠ 

ʦʨʛʘʥʠʢ ʚʘ ʩʫʣʬʫʨ ʙʦʡ ʰʫʜʘʘʥʜ ֹוʦʡʠ ʘʚʚʘʣʨʦ ʠʰסʦʣ ʤʝʢʫʥʘʥʜ.  

ʋʤʫʤʘʥ, ʜʘʨ ʘʩʦʩʠ ʤʘʲʣʫʤʦʪ״ʦʠ ʤʘʚֹוʫʜʘ ʤʝʪʘʚʦʥ ʛʫʬʪ, ʢʠ ʪʘʰʘʢʢʫʣʠ ץʘʙʘʪʠ 

ʙʦʜʭʫʨʜʘʰʫʜʘ ʜʘʨ ʠץʣʠʤʠ ʛʘʨʤ ʚʘ ʥʘʤʥʦʢ, ʜʘʨ ʤʘʚֹוʫʜʠʷʪʠ ʥʘʙʦʪʦʪʠ ʬʘʨʦʚʦʥ ʙʘ ʚʫֹוʫʜ 

ʦʤʘʜʘʘʩʪ (ʜʘʨ ʤʘʲʜʘʥ״ʦʠ ʩʠʜʝʨʠʪ ʦʩʦʨʠ ʬʣʦʨʘʠ ʙʘʨʛ ʚʦʤʝʭʫʨʘʜ). ɹʘ ʪʘʰʘʢʢʫʣʠ ʧʨʦʬʠʣʠ 

ʭʝʣʝ ʧʫʨʠץʪʠʜʦʨ ʚʘ ʤʫʪʪʘʩʠʣʠ ץʘʙʘʪʠ ʙʦʜʭʫʨʜʘʰʫʜʘ, ʙʝʰʫʙ״ʘ, ״ʘʤʚʦʨʠʠ ʨʝʣʴʝʬ ʚʘ 

çʦʨʦʤʠè-ʠ ʥʠʩʙʠʠ ʪʝʢʪʦʥʠʢ  ʜʘʨ ץʠʩʤʠ ʟʠʸʜʠ ʤʠʥʪʘץʘʠ ɼʘʨʚʦʟ-ʇʘʩʠʦʣʦʡ ʥʠʟ ʤʫʩʦʠʜʘʪ 

ʢʘʨʜ. ʇʘ״ʥʰʘʚʠʠ ʚʘʩʝʲʠ ץʘʙʘʪʠ ʙʦʜʭʫʨʜʘʰʫʜʘʠ ʪʨʠʘʩ ʜʘʨ ʠʥ ʤʠʥʪʘץʘ ʙʘ ʤʦ ʠʤʢʦʥ 
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ʤʝʜʠ״ʘʜ, ʢʠ ʙʘ ʢʘʰʬʠ ʧʨʦʬʠʣ״ʦʠ ʤʫʢʘʤʤʘʣʪʘʨʠ ʥʘʚʲʠ ʣʘʪʝʨʠʪ  (ʙʦ ʟʦʥʘ״ʦʠ ʛʠʜʨʦʣʠʟʠ 

ʥʠʭʦʠʠ ʘʟ ʚʘʡʨʦʥʰʘʚ  ʥʠʛʦʭ ʜʦʰʪʘ ʰʫʜʘ) ʜʦʨʦʠ ʬʦʨʤʘʪʩʠʷ״ʦʠ ʘʣʣʠʪ (ʙʦʢʩʠʪ) [8] ʫʤʝʜ 

ʜʦʰʪʘ ʙʦʰʝʤ. ɸʟ ʥʫץʪʘʠ ʥʘʟʘʨʠ ʩʪʨʘʪʠʛʨʘʬ , ʤʘ״ʩʫʣʦʪʠ ץʘʙʘʪʠ ʙʦʜʭʫʨʜʘʰʫʜʘʠ ʪʨʠʘʩʠ 

ʙʦʣʦ ʜʘʨ ʩʘʨ״ʘʜʠ ʪʨʠʘʩ ʚʘ ʶʨʘ ʷʢ ץʘʙʘʪʠ ʤʫ״ʠʤʠ ʠʩʪʠʥʦʜ ʙʘ ״ʠʩʦʙ ʤʝʨʘʚʘʜ. ʄʘ״ʩʫʣʥʦʢʠʠ 

ʤʘʲʣʫʤ ʚʘ ʧʝʰʙʠʥʠʰʫʜʘʠ ʠʥ ʪʘ״ʰʠʥ״ʦʨʦ ʙʘ ʥʘʟʘʨ ʛʠʨʠʬʪʘ, ʙʘ ʦʥʭʦ ʤʘץʦʤʠ ʚʦ״ʠʜʠ 

ʤʫʩʪʘץʠʣʠ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬ  ʜʦʜʘ, ʦʥ״ʦʨʦ ״ʘʤʯʫʥ ʩʚʠʪʘ (ּתʫʨʜʘʨʘ - ʘʟ ʨʫʠ ʩʪʨʘʪʦʪʠʧʠ 

ʚʦʜʠʠ ʀʦʭʥʘʢʜʘʨʘ) ʬʘʨץ ʢʘʨʜʘʥ ʙʘ ʤʘץʩʘʜ ʤʫʚʦʬʠץ ʘʩʪ (ʨʘʩʤʠ2). 

 

ʈʘʩʤʠ 2. ʉʪʨʘʪʦʪʠʧʠ ʩʚʠʪʘʠ ּתʫʨʜʘʨʘ (ʚʦʜʠʠ ʜʘʨʸʠ ʀʦʭʥʘʢʜʘʨʘ) 

Figure 2. Stratotype of Jurdara Formation (Iohnakdara River Valley) 
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 (ʫʨʜʘʨʘתּ ʩʚʠʪʘʠ) ʘʙʘʪʠ ʙʦʜʭʫʨʜʘʰʫʜʘʠ ʪʨʠʘʩʠ ʙʦʣʦץ ʘʜʚʘʣʠ 1 ʊʘʨʢʠʙʠ ʭʠʤʠʷʚʠʠתּ

Table 1 Chemical composition of the upper windward layer of the Upper Triassic (Jurdara 

Formation) 
ʅʘʤ. 

 (ʘʙʘʪץ)

SiO2 TiO 2 Al 2O3 MnO Fe2O3 FeO MgO CaO Cʆ2 Na2O K 2O P2O5 H2OȚ10
5 ʧʧʧ Ɇ 

55 53,40 0,31 17,57 0,19 1,90 2,66 0,33 10,91 5,72 4,04 0,99 0,21 0,22 7,14 99,65 

56 ʘ 43,11 0,75 19,24 0,73 14,78 4,67 0,06 0,95 1,43 0,05 0,11 0,09 3,24 13,14 99,68 

56 ʚ 48,73 1,05 21,85 0,15 9,66 0,65 0,57 1,77 0,44 0,04 0,33 0,05 6,28 15,30 100,25 

56 ʛ 46,11 1,00 22,80 0,15 10,38 1,44 0,57 1,77 0,22 0,05 0,32 0,04 6,26 15,30 99,93 

57 ʘ 44,40 0,92 23,27 0,11 9,03 0,50 0,37 3,54 1,54 0,03 0,42 0,04 6,98 17,18 99,81 

57 ʚ 44,29 0,75 15,20 0,44 19,17 5,75 0,84 1,47 0,55 0,05 0,06 0,12 2,66 11,36 99,50 

57 ʛ 24,03 0,75 13,30 1,36 32,34 1,80 0,55 7,37 5,83 0,07 0,08 0,17 3,22 18,20 100,02 

57 ʜ 48,50 1,17 21,85 0,12 9,35 0,21 0,36 2,36 0,44 0,03 0,43 0,07 6,94 15,82 100,27 

58 45,92 0,97 22,80 0,26 11,03 0,14 0,72 1,77 0,22 0,03 0,29 0,20 6,48 15,80 99,93 

58 41,46 1,70 30,87 0,09 7,83 0,14 0,00 1,18 0,22 0,06 0,08 0,05 3,62 16,16 99,61 

59 ʘ 39,23 1,55 30,40 0,05 11,75 0,21 0,42 0,88 0,22 0,08 0,06 0,19 2,38 15,60 100,42 

59 ʙ 35,40 1,37 28,02 0,14 17,17 0,36 0,14 1,18 0,22 0,06 0,06 0,09 2,56 16,50 100,49 

59 ʚ 36,50 1,37 30,40 0,06 15,42 0,14 0,42 0,59 0,11 0,06 0,06 0,06 2,32 15,64 100,72 

60 ʙ 43,51 1,50 28,79 0,03 6,06 0,29 0,42 2,06 0,22 0,05 0,22 0,48 5,28 16,66 100,25 

60 ʚ 42,79 1,80 33,72 0,03 4,56 0,21 0,21 0,88 0,11 0,06 0,06 0,11 2,56 15,64 100,07 

61 ʘ 42,50 1,30 24,70 0,03 2,20 0,90 0,42 1,77 0,22 0,04 0,21 0,04 2,96 25,40 99,51 

61 ʙ 42,98 1,80 31,35 0,03 7,58 0,36 0,21 0,88 0,22 0,06 0,05 0,03 1,28 14,48 99,81 
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ʣʠʪʦʣʦʛʠʠ ץʘʙʘʪ״ʦʠ ʙʦʜʭʫʨʜʘʰʫʜʘʠ ʪʨʠʘʩʠ ʙʦʣʦ ʙʦ ֹוʘʣʙʠ ʤʘʲʣʫʤʦʪʠ ʚʘʩʝʠ ʪʘʨʢʠʙʠ 

ʤʦʜʜʠʠ ʦʥ ʜʦʜʘ ʰʫʜʘʘʩʪ. ʄʘʲʜʘʥ״ʦʠ ʙʦץʠʤʦʥʜʘʠ ʦ״ʘʥʠ ץʘʙʘʪ״ʦʠ ʙʦʜʭʫʨʜʘʰʫʜʘʠ ʦʭʠʨʠ 
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ʃʀʊʆʃʆɻʀʗ ʀ ʉʆʉʊɸɺ ɺɽʈʍʊʈʀɸʉʆɺʆʁ ʂʆʈʓ ɺʓɺɽʊʈʀɺɸʅʀʗ ɼɸʈɺɸɿ-

ɿɸɸʃɸʁʉʂʆʁ ʊɽʂʊʆʅʀʏɽʉʂʆʁ ɿʆʅʓ (ʉɽɺɽʈʅʓʁ ʇɸʄʀʈ) 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʣʠʪʦʣʦʛʠʷ ʠ ʩʦʩʪʘʚ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʚʝʨʭʥʝʛʦ ʪʨʠʘʩʘ 

ɼʘʨʚʘʟ-ɿʘʘʣʘʡʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʟʦʥʳ ʉʝʚʝʨʥʦʛʦ ʇʘʤʠʨʘ. ʋʪʦʯʥʝʥʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ 

ʧʦʣʦʞʝʥʠʝ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ, ʜʘʥʦ ʧʦʩʣʦʡʥʦʝ ʣʠʪʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ 

ʚʝʨʭʥʝʛʦ ʪʨʠʘʩʘ ʩ ʧʦʜʨʦʙʥʳʤʠ ʩʚʝʜʝʥʠʷʤʠ ʦ ʝʝ ʚʝʱʝʩʪʚʝʥʥʦʤ ʩʦʩʪʘʚʝ. ʆʧʠʩʘʥʳ 

ʦʩʪʘʪʦʯʥʳʝ ʞʝʣʝʟʥʳʝ ʨʫʜʳ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʦʮʝʥʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʦʙʥʘʨʫʞʝʥʠʷ 

ʙʦʢʩʠʪʦʚ ʚ ʵʪʦʡ ʬʦʨʤʘʮʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʚʦʣʶʮʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʨʳ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʜʞʫʨʜʘʨʠʥʩʢʦʡ ʩʚʠʪʳ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʥʘʧʨʘʚʣʝʥʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʭʠʤʠʟʤʘ 

ʦʪʣʦʞʝʥʠʡ. ʇʨʦʜʫʢʪʳ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʩʠʘʣʣʠʪʦʚʳʤ ʛʣʠʥʘʤ, ʘ ʩ ʫʯʝʪʦʤ 

ʫʚʝʣʠʯʝʥʠʷ ʞʝʣʝʟʠʩʪʦʩʪʠ ʦʪʣʦʞʝʥʠʡ ï ʢ ʞʝʣʝʟʠʩʪʳʤ ʩʠʘʣʣʠʪʘʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʨʭʥʝʪʨʠʘʩʦʚʘʷ ʢʦʨʘ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʜʞʫʨʜʘʨʠʥʩʢʘʷ ʩʚʠʪʘ, 

ʣʠʪʦʣʦʛʠʷ, ʙʦʢʩʠʪʳ, ʩʠʘʣʣʠʪʦʚʳʝ ʛʣʠʥʳ, ʞʝʣʝʟʠʩʪʳʝ ʩʠʘʣʣʠʪʳ, ʢʘʦʣʠʥ, ʛʝʪʠʪ, ʰʘʤʦʟʠʪ, 

ʩʠʜʝʨʠʪ, ʘʥʜʝʟʠʪ, ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʢʨʝʤʥʠʝʚʳʡ ʤʦʜʫʣʴ, ʪʠʪʘʥʦʚʳʡ ʤʦʜʫʣʴ. 

 

LITHOLOGY AND COMPOSITION OF THE UPPER TRIASSIAN WEATHERING 

CRUST OF THE DARVAZ -ZAALAY TECTONIC ZONE (NORTHERN PAMIR)  

The article presents the lithology and composition of the Upper Triassic weathering crust 

of the Darvaz-Zaalay tectonic zone of the Northern Pamirs. The stratigraphic position of these 

deposits has been clarified, and a layered lithological description of the Upper Triassic 

weathering crust with detailed information on its material composition has been given. The 

residual iron ores of the weathering crust are described and the prospects for the discovery of 

bauxite in this formation are assessed. It has been established that the evolution of the mineral 

composition of the weathering crust of the Dzhurdarya Formation is closely related to the 

directed change in the chemistry of the deposits. The products of the weathering crust are 

classified as siallitic clays, and taking into account the increase in the iron content of the 

deposits, they are referred to as ferruginous siallites. 

Keywords: Upper Triassic weathering crust, Dzhurdara Formation, lithology, bauxites, 

siallitic clays, ferruginous siallites, kaolin, goethite, chamosite, siderite, andesite, volcanogenic 

deposits, silicon module, titanium module. 
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ÐúùôĄïúĕô øô÷÷ôô ÞúĔôöôýþúù 
 

ÞúĔôöôýþúù ċöñ ìó øìîóñĆĕúô íì÷ìùðöĘĕô öÿüüìô Óìøôù, îìþìùô ûôüċāĕúô 
ðúôøĒ, ðìüČĕúô ĄĘā îì îúðôĕúô ĕúýô÷āñó íì Ąÿøúü øñüìîìð. Ðìü ýìüóìøôùô úù 
ýôýþñøìô öĘĕýúüô ìóôøô Óìøôù ¬ Ûúøôü îì ÞČùĄúù ûìõîìùð øñïìüðìùð.  

Øôùþìėìô óñüô úøĘóôĄ ėìüúü ðúĄþì íì ċöñ ìó ėôýøìþĕúô ôù ýìüóìøôù øìùýÿí 
íÿðì, ìó Ąìüė ėìþúüöĘĕô Çìóüìþô-äúĕ ôĕúþì öìüðììýþ, öô ðìü ìðìíôČþĕúô ĔÿĎüúĀôĊ 
ïñú÷úïĒ ĕìøăÿù Ĕìùÿíÿ-Ďìüíô Ðìüîúó ùúøùìîôý Ąÿðììýþ, ăÿùöô ôù ĕÿðÿð ìý÷ìù 
ùôĄñíô Ďìüíôô Çìóüìþô-äúĕ øñíúĄìð. ëöñ ìó ðìüČĕúñ, öô ìó ôù Ĕú Ďôóú øñïôüìùð, ôù 
ðìüČô ¾āýÿ øñíúĄìð, öô úù íì îúðôô ÞúĔôö ĔúüĒ øñĄìîìð.  

Íú üĘóøìüüì íú÷úüìîôô ìüóôĄô ôù Č úù ùìøÿðô öìùðìùôô Āúôðìùúö ðìü íúóúüô 
ĔìĕúùĒ, þì÷ìíúþô ýìùúìþô öĘĕĒ íì ìóāÿðöÿùôô öúùĕúô úùĕú øñìĀóúċð. Ôù ðìü ùìîíìþô 
āÿð üĘó ìó üĘó íì úù øñúüìð, öô Āúùðô öúùĕúô ôöþôĄúĀĄÿðìô íìüúô ìóāÿðöÿùôô 
ýìùúìþĒ úøúðì íÿðì, öìø Ąìîìùð. Ôùüú ì÷ì÷āÿýÿý ðìü øôýú÷ô öúùĕúô þô÷÷ú, öô 
ìüóôĄô úù ðìü íúóúüô ĔìĕúùĒ üĘ íì íú÷úüìîôüú ðúüìð, ðôðìù øÿøöôù ìýþ. 

Ìó ôù üĘ, óôČð ïìüðôðìùô þìîìĔĔÿĕô ýìùúìþăôČùô öĘĕĒ íì ôù Āô÷ôó (øñþì÷÷) ðôðì 
øñĄìîìð. ÚíĆñöþĕúñ, öô ðúüúô þô÷÷úô úíüĘĀþĒ (ûúĄāĘüðì) øñíúĄìùð, ôøöúùôċþô íú 
āìüúĔúþô ùìăìùðúù öì÷úù Āúôðìô óôČð ïôüôĀþìù ìó úùĕú ôøöúùûìóôü øñíúĄìð. Ìó ôù 
āÿýÿý ėôýøñ ìó ýúĕôíöúüúù þìîìĔĔÿĕô āÿðüú ĕìþþú íì öúüöìüðô ėôþĆìĕúô ùìăìùðúù 
óìāôüìĕúô öì÷úù ðúĄþì îì öúüöìüðô ðÿíúüìô ûìüþúîĕúô (ìó Ĕÿø÷ì üĘõûĘĄĕúô) 
þñāùúïñùĒ ùôó þìîìĔĔÿĕ óúĕôü øñùìøúċùð. 

Íì÷ìùðôô øÿþ÷ìėô ôù ėìþúüöĘĕĕú, öô íñĄþìü ìó öúùï÷úøñüìþĕúô ÷úċĕúô öìüìùìö 
îì ûú÷ôóìöô ýôýþñøìô ùñúïñù þìĄìööÿ÷ ČĀþììùð, 2200-3300 ø-üú þìĄöô÷ øñðôĕìùð.  

Ìüþñüôċô úíôô ìýúýôô øôùþìėìô öúù, ðìüČô ¾āýÿ øñíúĄìð, öô ðìü ùìþôĔìô 
ċöĔúċĄìîôô Ąúāúíĕúô Øÿăöìöôöúù îì Íúøúî÷ú íì îÿĔÿð øñúċð. ÛúČùþìü ìó úù, ìó 
þìüìĀô ăìû Ąúāúíĕúô ÝìĀñððìüì, Ûÿ÷ðìüì, ¾öÿùĔ îì íôýČü ðôïìüĕú ĕìøüúĕ 
øñĄìîìùð. Ðìîüìô ýñüúíþìüôùô ðìüČô ¾āýÿ íúĄôððìþ úíĄìîôô íìüĀ ðìü øúĕĕúô 
øìüþ-ôĊù øñíúĄìð.  

Ôė÷ôøô øôùþìėì øÿĆþìðô÷, ùìăìùðúù ïìüøô íú þúíôýþúùô āÿĄö îì ùìüø, îì÷ñ 
íú óôøôýþúùô ýñüíìüĀ þìîýôĀ øñĄìîìð. 

äìüúôþô ôė÷ôøĒ íìüúô þìøúøô ýú÷ íÿüðìùô öúüĕúô öúüöìüðöÿùĒ, ėìíìþöÿĄúĒ 
îì ìøíúüöÿùúùĒ ùìăìùðúù øÿîúĀôė øñíúĄìð.  

Ðìü øôùþìėìô öúù ăÿù ðìü þìøúøô øôùþìėìĕúô öĘĕôô ÞúĔôöôýþúù, óìāôüìô íúõô 
ĉùñüïñþôöĒ ìó ĕôýúíô ðìüČĕúô ¾āýÿ, ÝìĀñððìüì, Íúøúî÷ú, Øÿăöìöôúù, ÐúùðÿĄöìù îì 
Ąúāúíĕúô úùĕú, öô ìó ĕôýúíìĄúù ýúāþìùô ùñüÿïúĕĕúô āÿüðô íìüėĒ ôøöúùûìóôü ìýþ, 
îÿĔÿð ðúüìð. 

ÞìĆøôùô øôùþìėì íú ùñüÿô íìüė ìó ĕôýúíô ÙÚÍ-ô Ùúüìö þìîìýýÿþô āìþþô 
íì÷ìùðĄôððìþ ìøì÷Ē øñĄìîìð. 

Úíô ðìüČĕúô ¾āýÿ, ÝìĀñððìüì, Íúøúî÷ú, Øÿăöìöôúù îì Ąúāúíĕúô úùĕú íì 
øìėýìðĕúô úíô ùĘĄúöĒ îì ôùăÿùôù, þñāùôöĒ øÿîúĀôė øñúċð. 

Ðìü øôùþìėìô ûìüþúîĕú óúĕôüĄìîôô üìîìùðĕúô ĀìĆú÷ô āìþìüùúöô ĉöóúïñùôô 
ïñú÷úïĒ ìó úù Ĕÿø÷ì ýñ÷Āìüúô ðìü ðìîüìô íìĕúü øÿĄúĕôðì øñĄìîìùð. 

Íú ýìíìíô øìîĔÿð íÿðìùô øìîúðĕúô óôČðô ĕôýúíúþĒ (ÖúĄñ÷ñî, 1962, 1965, 
ãñüöìýúî, 1991) úôð íì øôùþìėìô øìóöÿü, öô ðìü úùĕú úôð íì öúüāúùìĕúô ýìùúìþĒ, 
ìĕú÷Ē, ĄÿĎ÷ô úùĕú îì ðôïìü øìýĆì÷ìĕúô ôėþôýúðôô úù úîìüðì Ąÿðììùð.  

ÉôþĆìĕúô úøĘóôĄČĀþì øÿþúíôėô þìĕėôėúþĕúô ïÿóìüúùôðìĄÿðì íì øôùþìėìô 
ýúāþúüô Āìüøìþýôúùôô Ĕìùÿíÿ Ďìüíôô Ðìüîúó øìùýÿí ðúùôýþì øñĄìîìð, öô ìó ÷ôĕúóô 
úøĘóôĄô ïñú÷úïĒ ċöñ ìó ėôýøìþĕúô ùôýíìþìù úøĘāþìĄÿðìô ÞúĔôöôýþúù ĕôýúíôðì 
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Ąÿðììýþ. ØìîóñĆ íú ĕìøìô øìüĕô÷ìĕúô úøĘóôĄô ïñú÷úïĒ, ìó ìöýíìüðúüôô ïñú÷úïôô 
øôėČýĕúô ïÿùúïÿù ýìü öìüðì, øìîüôðô þìðėôėúþĕú ėìüúü ðúðì Ąÿðììýþ. Ôùăÿùôù, ðìü 
øôùþìėì öúüĕúô øìāýÿýô ïôðüúïñú÷úïĒ îì ïñúøúüĀú÷úïĒ ùôó ìøì÷Ē ïìüðôðììùð.  

Éôýøñ ìó ïñú÷úïĕú (Íìüíúþ-ðñ-Øìüùô 1932, Íñóðñöì Ô.Ô., 1926 îì Ûúûúî Î.Ô., 
1936) íì úù ìėôðììùð, öô üôîúĔô ôýþñĕýú÷ô þô÷÷ú íú ùúøô ãôùïôóāúù ì÷úėìøìùð 
øñíúĄìð. 

Þôíėô øìĆ÷ÿøúþô ðìü ĕôýúíúþĕúô ïñú÷úïôô ûñĄôùì úøìðì (ÖúĄñ÷ñî, 1962, 1965, 
ãñüöìýúî, 1991), öúüĕúô ôöþôĄúĀĒ ðìü îúðôô ðìüČĕúô ¾āýÿ îì ÝìĀñððìüì ìó ýú÷ĕúô 
1926-27 úĎúó ČĀþì, íú þìîìėėÿĀĕúô ïÿùúïÿùøÿððìþ þú ýú÷ĕúô 1981-85 îì þú ĕú÷ ðìîúø 
øñČíìùð, öô þìĕ÷ô÷ô öĘþúĕìĄúù ðìü óñü ðúðì øñĄìîìð. 

Öúüĕúô úøĘóôĄôô ýìĕüúĒ, îúíìýþì íì Ąìüúôþô ôė÷ôø ðìü ýú÷ĕúô 2020-2021 
ïÿóìüúùôðì Ąÿðìùð îì öúüĕúô óñüôùüú ðìüíìü ïôüôĀþìùð: ìöýíìüðúüôĕúô þúûúïüìĀĒ-
ïñúðñóĒ îì ïñú÷úïĒ-ïñúøúüĀú÷úïĒ, ïÿóìĄþìùô öìùðìĕúô öĘĕĒ (öìûÿĄìĕú, āìùðìėĕú îì 
þüìùĄñċĕú), ùìøÿùìíìüðúüĒ, øÿìõċùöÿùôô öúîúöĄìîĒ îì ðôïìüĕú.  

Ìó ôù ÷ôĕúó, þìüöôíô øôùñüì÷úïĒ îì āÿýÿýôċþĕúô þñāùú÷úïôô Ĕôùýĕúô üĘõûĘĄôô 
ûìüþúîĕúô þñāùúïñùôô øìõðúùĕúô úøĘóôĄČĀþì, íú þìĕĄúùôĕúô āúýýì ì÷Ċîôì÷ôô 
öúùô ¾āýÿ Ąìíñĕôċþô ėìîĒ ðúüìùð.  

ÚøĘóôĄô þìüöôíô øôùñüì÷úïôô ĔÿóĆô îìóùôùôô Ą÷ôāô ðìü ùìþôĔìô Ąÿýþìùô 
ùìøÿùìĕúô ûìõðúôĄĕúô ì÷Ċîô÷ìĊ üĘõûĘĄôô ýú÷ĕúô ûñĄ úøÿāþìĄÿðì ùôĄúù ðúðìùð, 
öô ðìü þìüöôíô úùĕú øôùñüì÷ĕúô óñüôù îúøñāĘüìùð:  

- øôùñüì÷ĕúô ĔÿóĆô ìýúýĒ ìó: þô÷÷ú, ýôüöúù, ïì÷ñùôþ, Ąññ÷ôþ îì ýñ÷ñýþôù. 
- ĔÿóĆô ĎìõüôøìïùôþĒ ìó: ìûìþôþ, ìùìþìó, ïì÷ñùôþ, ĀúýĀúüôþ, ûôüôþ, üÿþô÷, 

āüúøôþ, øúùìþýôþ, ÷ñõöúöýñù, öôùúîìü, ûôüôþô úöýôðĄÿðì îì íìüôþ. 
- ĔÿóĆô ĉ÷ñöþüúøìïùôþĒ ìó: ÷ôøúùôþ, ïñøìþôþ, ĉûôðúþ, ïüìùìþ îì ô÷øñùôþ þìĄöô÷ 

ïìüðôðììùð.  
Ðìü Ąìüúôþô ýìĕüúĒ þìüöôíô ûñþüúïüìĀôô Ĕôùýĕúô öĘĕôô ÷Ę÷ìïĒ îì üñïÿ 

ĄìĎì÷Ē ðìü ĔÿóĆĕúô ìó 5 øø íú÷ú úøĘāþì Ąÿðììùð, öô úùĕú ìó Ĕôùýĕúô öĘĕôô þìĕĄúùĒ 
(üñïýìùïĕúô ïÿùúïÿùþìüöôí, úĕìöýìùï, øÿāþì÷ôþ), øìïøìîĒ (ïüìùôþúôðĕú, ĉĀĀÿóôîĕú) 
îì øñþìøúüĀĒ (îìüìėýìùïĕúô ïÿùúïÿùþìüöôí) ôíúüìþ øñíúĄìùð.  

Þôíėô þìĕ÷ô÷ô þìüöôíô ïüìùÿ÷úøñþüĒ ùôó þìĕĄúùôĕúô úíüĘĀþôĕúô öúùô ¾āýÿ 
îì üĘõûĘĄôĕúô þñāùúïñùĒ ìó ĕìøðôïìü Āìüėñ ùìðúüìùð.  

Ðìü þìüöôíô ïüìùÿ÷úøñþüôô ûìõðúôĄĕúô üĘõûĘĄĒ þñāùúïñùĒ ùôó ĔÿóĆĕúô óñüôù 
øÿėìüüìü ïìüðôðìùð, öô ðìü ìöýìü ĕú÷ìþĕú Āúôóùúöôô ÷Ę÷ìýìùïôĊ ĄìĎì÷Ē ðìü 
üĘõûĘĄĕú ìó ĕôýúíô úøñāþì öÿùúùôðìùô ûìüþúîĕúô öúüöìüðôô ėôýøìþô üñïĕúô 
óìüðúüô öúù íú ûìüþúîĕúô üĘõûĘĄĒ îúíìýþì ìýþ (Ĕìðîì÷ô 1).  

 
Æìðîì÷ô 1. Þìüöôíô ïüìùÿ÷úøñþüôô Ĕôùýĕúô ì÷Ċîôì÷ôô ûúĄāĘüðìĕú 

Table 1. Granulometric composition of alluvial rocks 
ĜĜ Þìüöôí Ìùðúóì, øø àôýìð 

1 ×Ę÷ìýìùïĕú >200 þú 25-35 
2 äìĎì÷ô ùúýÿĀþì 100-200 20-25 
3 äìĎì÷ô ýÿĀþìô öì÷úù 50-100 15-20 
4 äìĎì÷ô ýÿĀþìô øìõðì 10-50 10-15 

5 äìĎì÷, üñï, ïô÷ <10 3- 5 

 
Ðìü ùìþôĔìô úøÿóôĄ øìĆ÷ÿø öìüðì Ąÿð, öô öúĉĀĀôýôñùþô öúîúöĄìîôô 

ûìõðúôĄĕúô üĘõûĘĄĒ þñāùúïñùĒ ¬ 1,23; îìóùô ĕìĔøôô ¬ 2,3 þ/ø3 îì ĄÿýþìĄìîĒ ¬ 1,26-
üú þìĄöô÷ øñùìøúċùð. 

ÛìõðúôĄĕúô øìóöÿü íì ïÿüĘĕô úýúùĄÿýþìĄìîìùðìĕú ðúāô÷ øñĄìîìùð.  
ØÿîúĀėô øìĆ÷ÿøúþĕúô ûñĄôù ìùðúóìô ðúùìĕúô þô÷÷ú ìó óìüüìĕúô ăìùïøúùìùð - 

ðìü ėôýøìþô íú÷úôô íÿüôĄô þìĕĄôùĕú, þú āÿðüĘõĕúô øìõðì íú îìóùô þú 10, 14, 16 
ïüìøø íú āú÷ôýôô 92% øÿėìüüìü ïìüðôðììùð. 

äìö÷ĕúô óôČðî úāĘüìùðìô þô÷÷ú ðìüüúóüĘċô ûìăìė, ėìíìþ-ėìíìþĒ 
(û÷ìýþôùöìïĒ), ûÿ÷ìöăìøúùìùðô ùúíìüúíìü ðìùðúùìðúüô ĕÿðÿðĕúċĄ ĕìøîúüĄÿðì, 
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øñíúĄìùð. Üìùïô Āô÷ôó óìüðô üìîĄìù, ðìü íìĆóñ ĕú÷ìþĕú ðúùìĕúô úù íú ėìíìþô 
úöýôðĄÿðìô úĕìù üĘõûĘĄ øñïìüðìð, ðìü ðôïìü ĕú÷ìþĕú íúĄìð íú öîìüý ċöĔúċ ýìíóôðì 
øñĄìîìùð. 

Þìðėôėúþĕúô ðìü ðìîúøô ðìĕýú÷ìĕúô óôČð ïÿóìüúùôðìô Ôüïôüñðøñþô Üúýýôċ úôð 
íì íìĕúðôĕôô þì÷ìĀúþô þô÷÷úô ûúĄāĘüðì ĕìùïúøô ôýþôāüúĔô úù, ùôĄúù øñðôĕìùð, 
öô ýôĀìþô öúüöìüðô ûúĄāĘüðìĕú ėìüôí ðìü þìøúøô úíĆñöþĕú, ûìýþþìü ìó 
øìĆ÷ÿøúþĕúô ĕôýúíúþĒ øñíúĄìùð. Þô÷÷ú ðìü îìėþô ôýþôāüúĔ ċöĔúċ íú øìîúðĕúô 
ûìüþúîĒ, ðìü û÷úþôöĕúô öúüöìüðùìĄÿðì, ðìü ûìĕ÷Ęĕúô úíüĘĀþôĕú îì íì úùĕú øúùìùð 
þì÷ìĀ øñĄìîìð. Ìó ôù üĘ, ìïìü ôøöúùôċþô ôėþôýúðìù Āúôðìúîìüô ôýþôāüúĔĒ ûìõðú 
ïìüðìð, úù ïúĕ öúüāúùìĕúô ôýþôāüúĔô þô÷÷úô ûúĄāĘüðì øñþìîúùìù ìó ĕôýúíô 
ûìüþúîĕúô ôýþñĕýú÷Ē íì øÿððìþô ðìĕýú÷ìĕú íú öúü þìĆøôù Ąìîìùð.  

Ìó ùìþôĔìô öúüĕúô úøĘóôĄôô ýìĕüúĒ ðìü øìõðúùĕúô ûìüþúîĕúô þñāùúïñùĒ 
ïÿóìüúùôðì øÿėìüüìü öìüðì Ąÿð, öô íìüúô öúüöìüðô úùĕú îúíìýþì íì Ąìüúôþô öĘĕĒ-
þñāùôöĒ ĔúõïôüĄìîôìĄúù, þìüóô ìó ĕìøì øÿîúĀôė, þìüóô öÿĄúðìô (öìüñüôô) 
ïôðüúøñāìùôöôüú ĕôýúíôðìù øÿøöôù ìýþ. 

Þôíėô øìĆ÷ÿøúþĕúô ðìü öúüĕúô ûñĄôùì úîìüðìĄÿðì, ċöñ ìó úøô÷ĕúô ìýúýôô 
öúüĕúô ôýþôāüúĔôüú ðìü ûìõðúôĄĕúô ïÿùúïÿùô øôùþìėìô öúùô ¾āýÿ øÿĄöô÷ øñýúāþì, 
ôù ÷Ę÷ìùúöĒ (µîì÷ÿùôýþúýþĈ½) ¬ 25-30% îì úíùúöôô (µúíîúðùñùùúýþĈ½) úùĕú øñíúĄìð 
(ÖúĄñ÷ñî, 1965).  

Þìðėôėúþĕúô ýìĕüúôô ðìü øìõðúùĕúô úøĘóôĄô ïÿóìüúùôðìĄÿðì ùôĄúù 
øñðôĕìùð, öô ĕìùïúøô öúüöìüðô ûìüþúîĕúô þñāùúïñùĒ øÿĄöô÷ô ìýúýôüú ÷Ę÷ìùúöĒ íì 
îÿĔÿð øñúüìùð. Çìùïúøô öúüöìüðô ìîîì÷ôċ üÿõûĘĄĕú, ĉĀñ÷ĕú îì ÷Ę÷ìýìùïĕú úøñāþì 
üñāþì Ąÿðììýþ, öô ýìíìíô ìýúýôô ÷Ę÷ìùúöôô ùúøÿùþìóìø øñïìüðìð. 

ÚøĘóôĄô úíùúöôô øìõðúùô ûìüþúîĕú ùôĄúù ðúðìùð, öô íìüúô öúüöìüð 
øÿîúĀôė øñíúĄìùð, ăÿùöô ĕìùïúøô ïÿóìĄþìùô þüìùĄñċĕú ûìõðúĄìîôô úí ðìü úùĕú 
øÿėìüüìü öìüðì ùìĄÿðìùð. ëĆùñ ûìüþúîĕúô ðìü íú÷úô ýÿĀĀìĕúô QIII  ìó ýìþĕô ðìüČ 
íú÷ú üñāþì Ąÿðììýþ. ÒìüĀô ûìõðúĄìîôô ýìþĕô úíĕúô óñüôóìøôùĒ ìó ýìþĕô ðìüČô ðìü 
ùìóðô ûìüþúî íÿðì, ûúČùþìü ĔúõïôüĄìîĒ ðúüìð. 

Øìõðúùĕúô ûìüþúîĕúô þñāùúïñùĒ ìó ÷ôĕúóô ĔúõïôüĄìîĒ, üñ÷ñĀô ĕìøîúü 
ðúĄþìùìĄúù, öô íìüúô ýúāþøúùô ôùĀüìýúāþúüĕúô ôýþñĕýú÷ô (üúĕĕú, ðìýþïúĕô óìüĄĘĒ 
îì Ďìõüìĕú) øÿîúĀôė øñíúĄìùð, íìüúô öúüöìüðô ÿýÿ÷ô öÿĄúðì āñ÷ú ėÿ÷ìõ ðúùôýþì 
øñĄìîìð. 

Ûìüþúîĕúô þñāùúïñùĒ üñ÷ñĀô ĕìøîúü íú öìøñ øúô÷Ē āúíôĄ ðúĄþì, ðìü íú÷úô 
Ĕôùýĕúô ì÷Ċîôì÷Ē-ûüú÷Ċîôì÷ôô ĎÿùúîìüĒ Ąÿðììùð. 

Çôýúíô óìāôüì îì íìĕúðôĕôô ïñú÷úïĒ-ýìùúìþôô ėôþĆìĕúô ïñú÷úïĒ ċöñ ìó 
øìüĕô÷ìĕúô øìýĆÿ÷ îì ùìþôĔìúîìüô öúüĕúô ôöþôĄúĀô ïñú÷úïĒ øñíúĄìð. Úùĕú ðìü 
ĕìü ċö øìüĕô÷ìô ôöþôĄúĀô ïñú÷úïĒ íú ðìüìĔìĕúô ïÿùúïÿùô ìýúýùúöĒ îúíìýþì íì 
ðìėôėôô öúüĕúô ôĔüúĄÿðì ïÿóìüúùôðì øñĄìîìð. Çôýúíô óìāôüì îì íìĕúðôĕôô 
ïñú÷úïĒ-ýìùúìþĒ ûìý ìó íì ìùĔúøüìýôô ôöþôĄúĀô ðìėôėô öúù, ĕìùïúøñ, öô úù íìüúô 
÷úôĕìöÿùúùôô ýúāþøúùô öúüāúùìô ôýþôĀúðìíìüìùðì ðúðì øñĄìîìð, ìó ĕìøì øÿĕôø 
ìýþ. 

ßýÿ÷ô ôöþôĄúĀ îì ĕôýúíô óìāôüìô öìùðìùôĕúô Āúôðìùúöô öúùĕú îúíìýþì íì 
Ąìüúôþô ïñùñþôöôô ûìõðúôĄ, ýúāþô ïñú÷úïĒ îì ċö ėìþúü ðôïìü āÿýÿýôċþĕúô úùĕú 
ėìíÿ÷ öìüðì øñĄìîìð.  

Ìõùô ĕú÷ ėôþĆìĕúñ, öô óñüô úøĘóôĄô ïñú÷úïĒ ėìüúü ðìüìùð îì ĕôýúíô óìāôüì 
øñĄìîìùð Ĕôùýĕúô þñāùúïñùĒ øñíúĄìùð îì íñ ùìóìüðúĄþô ėúùÿùôċþĕúô ïñú÷úïĒ, 
ôùăÿùôù, ýúāþô ïñú÷úïĒ ĕôýúíô óìāôüì öìüðì øñĄìîìùð.  

Çìùïúøô ĕôýúíô óìāôüìô öúùĕúô ìîîì÷ôċô þô÷÷ú, ÿýÿ÷ô ĕôýúíĒ ùìøÿðìùüú 
Ąìüúôþĕúô āúíôĄ, ĎìĀýĒ îì āÿýÿýôċþĕúô øúüĀú÷úïôô Ĕôýøĕúô øìĆðìùĒ îì ðìėôėôô 
öúüĕúô ôöþôĄúĀĒ øÿìõċù øñùìøúċùð. Úùĕú ðìü úøĘóôĄ ïÿùúïÿùìùð îì ðìü ĕìü 
øìîüôðô øÿĄìāāìý ôù Č úù ÿýÿ÷ ôýþôĀúðì øñĄìîìð. Ìøøú ðìü Ĕôùýĕúô þñāùúïñùùĒ 
öÿ÷÷ìù Āìüė øñöÿùìð. áÿýÿýìù ðìü øôùþìėìĕúñ, öô ìõùô óìøúù øìîüôðô úøĘóôĄ 
ėìüúü ðúüìùð, ėìíìþô üñïðúü îì ėìíìþô þúüĀĒ (üĘõûĘĄĒ) Ĕÿðú öìüðì ùìøñĄìîìð.  



84 
 

Íìüúô ĕôýúíĒ ùìøÿðìùô óìāôüìô öúùĕúô þô÷÷úô úíüĘĀþĒ (ûúĄāĘüðì) îì Č 
þñāùúïñùĒ ìýúýìù ÿýÿ÷ô āìþþĒ (µ÷ôùñõùćõ½) ôýþôĀúðì øñïìüðìð. 

Íìüúô íìĕúðôĕôô ïñú÷úïĒ-ôėþôýúðôô óìāôüìô öúùĕúô úíüĘĀþĒ ĕôýúíô Āìîüôô 
óìāôüì ðìü úāôüô ĕìü ċö øìüĕô÷ìô öúüĕúô ôöþôĄúĀô-ïñú÷úïĒ ïÿóìüúùôðì øñĄìîìð. 
Ðìü øìüĕô÷ìĕúô ìîîì÷ ìýúýìù ėôþĆìĕúô úċùðìðúü Ĕÿðú ïìüðôðì, íìĕúô ïñú÷úïĒ-
ôėþôýúðôô ėìí÷ôô ĕìøìô øìõðúù, Ĕÿðúöÿùôô úċùðìðúüĒ íìüúô öìĄĀô óìāôüìĕúô 
ô÷úîìïôô öúùĕúô úíüĘĀþĒ ïÿóìüúùôðì øñĄìîìùð. Ðìü ûìüþúîĕúô þñāùúïñùĒ íúĄìð, ìó 
üĘõô ċöăìùð øìĕìöĕúô þñāùú÷úïĒ îì Č ôù öô ìó üĘõô øìîúðĕúô ôýþôāüúĔô ýú÷ĕúô 
ûñĄôùì íìĕúïÿóúüĒ öìüðì øñĄìîìð.  

Ðìîüìô ìîîì÷ô öúüĕú, ĕìùïúøô ĕôýúíô óìāôüì, øìĕðÿðöÿùôô ĕÿðÿðô úíüĘĀþĒ 
øñíúĄìð, öô úùüú íì 3 øìüĕô÷ìô óñüôù Ĕÿðú öìüðìù øÿøöôù ìýþ: 

¶ Ĕÿðúöÿùôô Ĕôùýĕúô øìĕýÿ÷ðúü ðìü öúîôĄĕúô ôöþôĄúĀĒ;  

¶ øìĕðÿðöÿùôô ĕÿðÿðô úíüĘĀþĒ ðìü íÿüôĄĕúô ìøÿðĒ;  

¶ øìĕðÿðöÿùôô ĕÿðÿðô úíüĘĀþĒ ðìü ùìėĄì (û÷ìù).  
Øìĕðÿðöÿùôô ĕÿðÿðô óìāôüì íú øúüĀú÷úïôċ, Ąìüúôþô āúíôĄ, ĎìĀýôô ėìíìþĕúô 

ýìùúìþĒ, ÿýÿ÷ô ôöþôĄúĀ, öìþñïúüôċĕúô óìāôüì îì íÿóÿüïôĕúô (ûìüìøñþüĕúô) 
öúùðôþýôċĕúô øÿėìüüìüĄÿðì îúíìýþì øñíúĄìð. Ðìü ìøì÷ôċ ôýþôĀúðìô ĕôýúíô 
óìāôüì, øìĕðÿðöÿùôô ĕÿðÿðĕúô óìāôüì îì ĕôýúí íñ îìüôìùþô Āìõóùúöôô öìùúüĒ 
(µíúüþĒ½) ðìü øìĕìö îì íú Āìõóùúöôô øôùôøì÷Ē ðìü øìýðÿðĕú ïÿóìüúùôðì øñĄìîìùð. 

Ìó ôù üĘ, ĕôýúíĒ ùìøÿðìùô óìāôüìô þô÷÷úô þñāùúïñùĒ ùôó þôíėô ÿýÿ÷ô íÿüüôĄô 
ïñú÷úïĒ íú þìöċô øìýðÿðĕú íì ðÿ āìþþĒ ĔÿýþÿĔĘĒ-ôöþôĄúĀĒ ïÿóìüúùôðì Ąÿð.  

Æÿðú ùìøÿðìùô øìýðÿðĕúô ïñú÷úïôô ĕôýúíĒ, ùôĄúù ðúðìùô ýìüĕìðô úùĕú ðìü 
ùìėĄìô (µû÷ìù½) øôėČýô 1:1000, ìó þìüôėô øìĕðÿðöÿùôô úùĕú íú āìþĕúô íÿüôĄô 
ïñú÷úïĒ øôėČýô 1:200, ìó üĘô ăÿùôù ûüôùýôûĕú ïÿóìüúùôðì Ąÿðìùð:  

¶ þìĕĄôùĕúô ċöāñ÷ìô þñāùúïñùĒ íìüúô øìĕðÿðôċþô øìõðúùĕúô úíüĘĀþĒ ðìü 
øìĕðÿðĕú; 

¶ ýìüĕìðô ïñú÷úïôĊ ïñúøúüĀú÷úïôô øìýðÿðĕúô ĕôýúíôĄÿðì Č āìþĕúô ĄìüþĒ. 
ÇìĔøô (øìýýìô) Ĕôùýĕúô öĘĕĒ ðìü øìýðÿðĕú þôíėô óìüíóìùôô øìýúĕìþô øôČùìô 

ðÿ āìþþô íÿüôĄ íì ðìüúóôô íìõùô úùĕú øÿìõċù öìüðì Ąÿð. 
Óìāôüì ðìü ĕÿðÿðô úíüĘĀþôĕúô (ėôþĆìĕúô) ĔÿðúĄÿðì ìó üĘõô öìþñïúüôċô Ý1 îì 

Ý2 ĕôýúí öìüðì Ąÿðìùð. 
Óìāôüìô öìþñïúüôċô Ý2 ðìü ĕìøìô ïÿüĘĕô öúùĕú íú þìüóô ĉöýþüìûú÷ċþýôċ íñüÿù 

ìó ĕÿðÿðô óìāôüìô öìþñïúüôċĕúô ùôýíìþìù íì÷ìùð, íú āÿýÿýôċþĕúô ýúāþô ïñú÷úïĒ îì 
ïñúøúüĀú÷úïôô ìýúýùúööìüðìĄÿðì ĕôýúí öìüðì øñĄìîìð. Îì ðìü Ĕôùýĕúô þñāùúïñùĒ, 
ùôó ăÿùôù þìüó íú ùìóìüðúĄþô ýìüĕìðô þüìùĄñċĕúô ôýþôāüúĔĒ, ėôþĆìô ĔÿðúĄÿðì îì 
ôùăÿùôù, ýìüĕìðô Ĕôùýĕúô þñāùúïñùĒ ôýþôĀúðì Ąÿð.  

Æôùýĕúô þñāùúïñùĒ ðìü ĕÿðÿðô øôùþìėì ðìü íú÷úô Ĕôùýĕúô ì÷Ċîôì÷ôô QIII  
ėìüúü ðúüìð îì ĎìĀýôô Ĕôùýĕúô þñāùúïñùĒ íúĄìð, ìó üĘô Ĕÿėÿüôô þüìùĄñċĕúô 
úøĘóôĄĒ îì ôýþôāüúĔĒ ïôüôĀþì Ąÿðìùð.  

Éìíìþô Ĕôùýĕúô ì÷Ċîôì÷ôô QIII  ùì ðìü óñüô ĕìøì þüìùĄñċĕú ùìøúČù Ąÿðììýþ, 
íôùúíìü ôù, íì÷ìùðôô ûÿüüìô þüìùĄñċ íì ĕôýúíô óìāôüì îúüôð Ąÿðììýþ. 

Óìāôüìô þô÷÷ú ðìü øìýðÿð, þìüôėô óìüíóìùôô Āìõóùúöôô øôČùìô þô÷÷ú íì ĕìĔøô 
øìýðÿð øÿìõċù öìüðì Ąÿð. 

ØìĆ÷ÿøúþô ôíþôðúôô ôýþôāüúĔĒ ĕìùïøô ĕôýúíô óìāôüì, Āìõóùúöôô øôČùìô 
þô÷÷úô þúóì ðìü øìĕìöĕú íúüô ðôïìü þìýðôė ïìüðôðìùð. àìõóùúöôô øôČùìô þô÷÷ú ðìü 
ĕìü öìðúø Āúýô÷ìô øìĕìöíìüðúüĒ ìó þüìùĄñċĕú ðìü Ĕìðîì÷ĕúô ðìā÷ðúü, öô ðìü úùĕú 
øôėðúüô þô÷÷ú ðìü øìĕìö îì Ďìõüìĕú íì ùìóìü ïôüôĀþì Ąÿðììýþ, ùôĄúù ðúðì Ąÿðìùð.  

Ðìü þüìùĄñċ øìýúĀìô íìõùô ĔĘċöĕú øÿîúĀôėô ðìýþÿüìøì÷ ìó üĘõô öìþñïúüôċ Ý1 
20 ø îì øìĕìöïôüĒ øÿùþìóìø ìó ĕìü ċö øñþü ėìíÿ÷ Ąÿðììýþ. 

Çôýúíúþô øìóöÿü ċöÿøôù öúüñýþ ðìü ýìøþô úøĘóôĄô ûìüþúîĕúô öúùĕúô þô÷÷úô 
úíüĘĀþôô (ûúĄāĘüðì) Æÿøĕÿüôô ÞúĔôöôýþúù, ċĆùñ öúùô úíüĘĀþĒ ¾āýÿ.  
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Ìöýìüôċþô ûúĄāĘüðìĕúô íìüúô öúüöìüð ýìĀìüíìüïìüðôðì þñāùúïñùĒ íÿðì, íú 
þìüóô öÿĄúð öúüöìüð øñĄìîìùð. ÚøĘóôĄ îì öúüöìüðô ăÿùôù ûúĄāĘüðìĕú ìĕìøôċþô 
āúý ðúüìð.  

Çôýúíúþô øìóöÿü íì ĕìøôù øìėýìð ðìü ìýúýô ýÿûúüôĄô ïñú÷úïĒ Ýìüôðúüìô 
ïñú÷úïô îì Ąìüþùúøìô ĕìøöúüĒ þìüþôí ðúðì Ąÿðììýþ. 

Ðìü ùìþôĔì íú öúüĕúô ùúøíÿüðì, ĕôýúíô óìāôüìô ðìü ûìõðúôĄĕúô þñāùúïñùôô 
ėôþĆìĕúô öúüöìüðĄÿðìô þô÷÷úô ûúĄāĘüðì, øÿĄìāāìýìù ðìü ûìüþúîĕú íì ĕú÷ìþô 01 
ċùîìüô ýú÷ô 2020 ïÿóìüúùôðì Ąÿð, öô öúüöìüðìĄúù íú ÿýÿ÷ô öÿĄúðìô ïôðüúøñāìùôöĒ 
ôøöúùûìóôü øñíúĄìð. 

ØìĆ÷ÿøúþĕú íìüúô ĕôýúíô óìāôüì ìó ĕôýúíô þüìùĄñċ, āìùðìėĕú îì öìüñüĕúô 
ôýþôāüúĔĒ ïôüôĀþì Ąÿðììýþ. 

Íú ĕôýúíĕúô ïÿóìüúùôðìĄÿðì, óìāôüìĕúô þìîúóÿùô þô÷÷ú ðìü ûìõðúôĄô 
þñāùúïñùĒ üìėìøĕúô óñüôùüú þìĄöô÷ øñöÿùìùð:  

Óìāôüìĕúô öìþñïúüôċô Ý1 - 114,49 öï íú Āìõóùúöôô øôČùìô þô÷÷ú 47,00øï/ø3; 
Óìāôüìĕúô öìþñïúüôċô Ý2 - 105,79 öï íú Āìõóùúöôô øôČùìô þô÷÷ú 46,51øï/ø3. 
ÇìøìïĒ óìāôüìĕúô öìþñïúüôċĕúô Ý1+Ý2 - 220,28 öï-üú íú Āìõóùúöôô øôČùìô 

þô÷÷ú 46,76øï/ø3 þìĄöô÷ øñùìøúċùð. 
Ìó ùôĄúùðúðĕúô ĕôýúíĕúô ôėþôýúðĒ íìüøñúċð, öô öúüöìüðô þô÷÷úô ûúĄāĘüðìô 

üĘõûĘĄĕúô øôùþìėìô úøĘóôĄČĀþì øìùĀôìþúîìü øñíúĄìð.  
Ðìü úċùðì þìîýôċ ðúðì øñĄìîìð, öô íúó ðìü ýìþĕô ûúČùôô øìýðÿðĕú öúüĕúô 

úøĘóôĄôô ïñú÷úïĒ íì üúĕ øúùðì Ąìîìð. 
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ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʉʝʨʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ. ïɼʫʰʘʥʙʝ: 

ʉʠʥʦ, 2014. -ˉ1/3(134). 

 
ØÌÙÍÌæÇÚÔ ÙÌÎÔ ÖÌäàÔ ÓÌáÔÜÌÔ ÞÔ××Ú ÐÌÜ ÛÌÜÞÚÎÇÚÔ 

ÔÝÞÑÇÝÚ×ÔÔ (ÞÑáÙÚÏÑÙÔÔ) ëÖÑ ÌÓ ÖÚÙÇÚÔ ÛÚäáÊÜÐÌÔ ÆßØÇßÜÔÔ 
ÞÚÆÔÖÔÝÞÚÙ 

Íú ýìíìíô öìøĄìîôô óìāôüìĕúô þô÷÷ú ðìü ĕÿðÿðô Æÿøĕÿüôô ÞúĔôöôýþúù îì 
íì÷ìùðĄìîôô ùìüāô úù ðìü íúóúüô ĔìĕúùĒ óìüÿü øñĄìîìð, öô øìùíìĕúô ùìîô óìāôüìô 
ăÿùôù øñþì÷÷ öìĄĀ öìüðì Ąìîìð. Íú ôù øìėýìð ìó þìüìĀô øÿì÷÷ôĀ ðìü ûìüþúîĕúô 
þñāùúïñùôô ċöñ ìó öúùĕúô ûúĄāÿüðìô ÞúĔôöôýþúù úøĘóôĄô ïñú÷úïĒ íú íÿóÿüïôĕúô 
ùìîô öúùðôþýôċ íì üúĕ øúùðì Ąÿð. Ðìü ùìþôĔì 220 öï þô÷÷ú íú öìþñïúüôċĕúô Ý1-Ý2 
öìĄĀ ïìüðôðì íì þìîúóÿùô ðìî÷ìþ ïÿóúĄþì Ąÿð.  

Öì÷ôðîúòìú: ûúĄāĘüðì, þñāùúïñùĒ, öúùðôþýôċ, þô÷÷ú, óìāôüì, üĘõûĘĄĕú, 
ûìüþúîĕú, öìþñïúüôċ, þìîúóÿù, öìĄĀ.  
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ÙÚÎçÑ ÔÝÞÚãÙÔÖÔ ÚÞÖÜçÞÔë ÓÌÛÌÝÚÎ ÓÚ×ÚÞÌ Î 
ÛÜÚÔÓÎÚÐÝÞÎÑÙÙçá (ÞÑáÙÚÏÑÙÙçá) ÚÞáÚÐÌá ÚÐÙÚÏÚ ÔÓ 

ÓÌÖÜçÞçá ÜßÐÙÔÖÚÎ ÜÑÝÛßÍ×ÔÖÔ ÞÌÐÒÔÖÔÝÞÌÙ 
Î ýîċóô ý ÿøñùĈĄñùôñø óìûìýúî óú÷úþì ùì þñüüôþúüôô Üñýûÿí÷ôöô 

Þìðòôöôýþìù ô üúýþúø ñïú Ăñùć ùì øôüúîúø üćùöñ ùñúíāúðôøú úþöüćîìþĈ ùúîćñ 
ôýþúăùôöô þìöôā øñþì÷÷úî. Ý ĉþúõ Ăñ÷ĈĊ ìîþúü ûüúîñ÷ ïñú÷úïôăñýöúñ ôóÿăñùôñ 
þñāùúïñùùćā úþāúðúî úðùúïú ôó öüÿûùñõĄôā øñýþúüúòðñùôõ Þìðòôöôýþìùì ý ùúîćøô 
ÿý÷úîôċøô öúùðôĂôúùôüúîìùôċ. Î üñóÿ÷Ĉþìþñ íć÷ú úíùìüÿòñùú ô ûñüñðìùú ùì 
ïúýÿðìüýþîñùùćõ íì÷ìùý 220 öï óú÷úþì Ý1-Ý2. 

Ö÷Ċăñîćñ ý÷úîì: üìýûìð, þñāùúïñùùćõ, ýúýþúċùôñ, óú÷úþú, óìûìý, ûúöüćþôñ, 
úþāúðć, öìþñïúüôċ, íì÷ìùý, ùìāúðöì. 

 
NEW SOURCES OF GOLD RESERVES DISCOVERY IN INDUSTRIAL (MAN -
MADE) WASTE OF ONE OF THE CLOSED MINES OF THE REPUBLIC OF 

TAJIKISTAN  
In connection with the decrease in gold reserves in the territory of the Republic of 

Tajikistan and the growth of its price in the world market, it is necessary to open new 
sources of such metals. To this end, the author conducted a geological study of man-made 
waste from one of the largest deposits in Tajikistan with new conditioning conditions. As a 
result, 220 kg of C1-C2 gold was discovered and transferred to the state balance. 

Key words: decay, technogenic, state, gold, reserve, cover, waste, category, balance, 
find.  
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ßÐÖ 502.338.(57 

ÜßäÐÔ ÝÌÕ¾ÔÔ ßØ ßÜÔÔ ÞÚÔÖÔÝÞÚÙ ÎÌ ÍÌ×ÌÙÐ ÍÌÜÐÚäÞÌÙÔ 

ÞÌäÖÔ×ÚÞÔ ÝÌÕ¾ÔÔ éÖÚ×ÚÏÄ 
 

Üìϲôøúî à.Ù. 

Ôùýþôþÿþô øìýĆì÷ì״úô úí, ïôðüúĉùñüïñþôöì îì ĉöú÷úïôċô ÌØÔÞ 
 

Ýú÷ô 1947 ðìü Ûìüôò ÔþþôĀúô íìõùì÷āì÷ þìĄöô÷úþô üìýøôô ýìõČ þìĆýôý 

ČĀþ, öô íìĆðþìü úù íì ÞìĄöô÷úþô íìõùì÷āì÷ôô ýìõČ (ÞÍÝ) þìíðô÷ ČĀþì, ôù 

þìĄöô÷úþ øÿôøþìüôù øìüöìóô ýúìô ýìõČ íì ôýúí øñüìîìð. ÞìĄöô÷úþô øìóöÿü 

íñĄ ìó 130 øìøú÷ôöô ìúùüú øÿþþìôð ùìøÿðì, ðìü üÿĄðô ì÷úìúô íìõùì÷āì÷ îì 

ýìõČ āôóøìþ øñöÿùìð. 

Þúôöôýþúù ċöñ ìó öôĄîìüúô ðúüúô óìāôüìúô íúõô þÿüýôþôô øÿúýôü, øñüúýô 

íÿóÿüïô Āìüìùï ¬ þìĆüôā, Āìüìùïô íì āÿð āúýýô øô÷÷, úõïôüĄìîôô øÿýúôðô 

ÿüúĀ, þìíôìþô óñíúĊ ðô÷ăìýû, øìîóñĆúô Āìüúìþ, ú÷ìøô ùúþìöüúüÿ ìõîúùúþÿ 
ùìíúþúþ øñíúĄìð. 

ÞìĆüôāô āì÷ô þúôö ûñĄìúô ìðôø ðúĄþì, ìó ôíþôðúô þìøìððÿùô ôùýúù 

ýìüăìĄøì øñïôüìð. ÍúóČĀþúô íúýþúùôô Þúôöôýþúù íì ìýüô ýìùï øìîÿð øñíúĄìð. 

Ôù íúóČĀþú íì ìóúüýú÷ìô VIII -V-ô þú óìøúùô øú üúýþ øñúċð. Ûñüúøÿùô ö ú, 

ÿ÷÷ìú îì āì÷úô ýúöôùô ÿðÿðô Þúôöôýþúùô ôøüóì ðìü øìùíìĆúô øÿì÷÷ôĀúùô 

ìùþôìô Ċùúù ìõð ïìüðôðììýþ. 

Þúôöúù ðìü üÿĄðô øìĆùìîôČþô þìøìððÿùô ìúù íì ìøðìýþôô ú÷ôøúùô 

îìüóôðì, Āìõ÷ìýÿĀúù, ìðôíúù þìĆýôüô ìüóôĄøìùðñ íú  ïÿóúĄþììùð. éúðÿ 

úĀìüôðìúô ÿùìüøìùðúùÿ ú÷ôøúù îì ìðôíúùô þúôö ôýøô ÿðúùúûìóôüô þìøìððÿùô 

ìúù íì ôýúí øñüìîìð. ×ôüôöìô ÚðìøÿĄĄÿìüú Ìíÿìíðÿ÷÷úô Üðìö, 

©äúùúøìª-ô íñóìîú÷ô ìöôø Āôüðìîý, ©úùÿùô þôíª-ô Ìíì÷ ôíùô Ýôùú, 

ýôþúüìúô úýøúùôô ĄñĆüô ìúùôô áìõČø, Üÿø, ÝìĆð, úĀôó, úø ÿùìüîìüúù 

Íúüíìð, Øúù, Íñóúð ùìþìùú ðìü Ýÿðÿ áÿüúýúù îì Øúîìüúÿùùìü, íì÷öô þú 

ðÿüôúô ðÿü ûìüîúó öìüðìùð. 

ÿðÿðô Þúôöôýþúù ìó óìøúùúô ìðôø ðìü ûìüþìîô üúúô íÿóÿüïô äúüúô 

ÌíüñĄôø îúñĆ íÿð îì úù, ì÷íìþþì, íì þôúüìþô íìõùì÷øô÷ì÷, øÿíúðô÷ìô 

Āìüìùïôô āì÷ú þìĆýôüô ìøô íú  ïÿóúĄþììýþ. Ìý÷ôì, øìýÿ÷úþô ûýþ, 

ìîúôüúþô úüúôĄ, øìþúĆ, ùìøìöô üìùïì, öô ìðúðúùô øú ôýþñýú÷ îì øñúĀìüôðìùð, 

Ąÿüìþô ìúù öìýí öìüð. Ìõùô ú÷ íìüúíìüô üÿĄðô ì÷úìúô íìõùì÷øô÷ì÷ôô 

ôþôýúð, Āìüìùï, äúüúô íÿóÿüïô ÌíüñĄôø, üìøóô Ðýþ, ċöðôïìüĀìø , 

øÿùúýôíìþô ýÿðøìùðô øôČùô āì÷úîÿ öôĄîìüú ïìüðôðììýþ. ÞìĄöô÷úþô 

íìõùì÷øô÷ì÷ôô þÿüôýþ UNWTO (ÞìĄöô÷úþô ÿøÿøôĔìĕúùôô þÿüôýþĒ) Øñüúýô íúõô 
ĀìüĕìùïĒ-þìĆüôāô āì÷ėĕúñ, öô ðìü øôùþìėìô äúĕüúĕô ÌíüñĄôø ýÿöÿùìþ ðúüìð, 
øìýĆì÷ìĕúô þÿüôóø îì ôùĀüìýúāþúüô øñĕøúùāúùìîôüú þìðüôĔìù þìðíôė øñùìøúċð. 

Íì ôýþôĀúðì ðúðìùô üúĕô ìîþúøúíô÷ïìüðô ÖĘ÷úí-áúüÿĎ-פÿ÷øì îì íìüúøìðìù íì 

Ąúüúô פìüúėÿüÿø ìøì÷ñýþ ðìü øìîüôðô þìðíôėô ìøì÷ôô øÿíúðô÷ìô ýìõČúù îì 

÷úôìô ÞìĄöô÷úþô íìõùì÷øô÷ì÷ôô þÿüôýþĒ ©Þÿüôóø ðìü üúô ÌíüñĄôøª. 

äúüúúô ėìðôøìô ÞúĔôöôýþúù ÔýþìüìîĄìù, ÛìùĔìöñùþ, Çôýúü, ÖĘ÷úí, 

ÔýĀìüì íú ùôïú ðúĄþìùô ýôøúô ėìðôøĒ, ìùĆìùìúô þìĆüôāĒ, ĀìüìùïĒ îì 

ÿùìüøìùðĒ ðô÷ô ìóúüúù ýìõČúùüú íì þìýāôü øñúüìùð. Çÿùìüøìùðúù - óìüïìüúù, 

óìüðÿóúù ăôþïìüúù, øôýïìüúù, öÿ÷ú÷ïìüúù, öìùðìöúüúù, úìùïìüúù, ùìėėúĄúù, 

ïìăöúüúù, āúþúþúù íú ÿùìüô îú÷úô āÿð Ąÿüìþô ĔìúùĒ öìýí öìüðì, ôøüĘó ùôó 

ìùĆìùìúô øìöþìíô ÿùìüôô øô÷÷ôüú ôðúøì øñðôìùð. 

àìüìùïô üĘóïúüðúüĒ, øìõôĄôĊ øìùóô÷Ē, þìĆúøúô øô÷÷Ē, ýìüÿ ÷ôíúý, 

Āú÷ö÷úüô øìüðÿøôô þúĔôöúù ýìüăìĄøìô üÿĄðô þÿüôóøô øìüðÿøĄôùúýĒ øìýÿí 
øñČíìð. 
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Úíìùíúüô פìõüúėÿø - ©Íìüô þúĔôöª øìîóñô Ąôùúāþìô þÿüôóø íÿðì, øôČùô 

íúĎúô øñîìðôìùðì úýúôĄïúú, āúùìúô ôýþôüúìþĒ, ÷ìïñüúô þÿüôýþĒ ėúøìþ üúýþ 
öìüðììýþ. 

ÞúĔôöôýþúù öôĄîìüô ėÿ÷÷ìúô íì÷ìùðþìüôù, ûôüċāú, ðìüõČúô öĘĒ, öĘúô 

óñíúøìùýìü, ùìíúþúþÿ ìõîúùúþô ùúðôü, Čðïúüôúô óñíúô þìíôô øñíúĄìùð. 

ØìîóñĆúô ðìî÷ìþôô þìíôô, øìøùÿùïúĕúô ©Óúüöÿ÷ª, ©Üúøôþª, ©Øìóöÿ÷ª, 

©ÐìĄþôĔÿøª, ©Ýìüôāúýúüª, ôùăÿùôù, Ûìüöô øô÷÷ôô ÞúĔôöôýþúù ðúüúô øÿôþô 

íñþìüôùô ĉöú÷úïĒ, øìùóìüìúô óñíú îì Čðïúüôúô íúõô þôíô øñíúĄìùð. 

Ðìü øìîüôðô ìøôċþô ôĔþôøúôô þÿüôóø îì íñĕðúĄþô úù íúċð óôöü ùìøÿð, öô ðìü 

ú÷ô üÿĄðô úù ùñöÿìîú÷ôô øìüðÿø íñþìü ïìüðôðì, Ĕúõúô óôČðô öúüĒ øÿìõČ 

øñïìüðìð. Çú÷ìþô ôĔþôøúĒ, øìõĄĒ, ĀìüìùïĒ îì ùñöÿìîú÷ôô ýúöôùúùô ðñúþ üĘ íì 

íñíÿðô āúìð ùôúð. Ìýìüô öÿ÷ô øìîóñúô óñíúô þìíôô îì Čðïúüôúô þìíôôô ðôČüô 

øú ðìü ðúøìùìöĘĕĕú îì Č îúðôúô óñíúøìùýìü Ĕúõïôüìùð. ©ãô÷ðÿāþìüúùª, 

©Ýìüôāúýúüª, ©ÇìĀþöÿ÷ª, ©ãô÷ÿăìúüăìĄøìª, ©Ìüăìøìõðúùª, ôùăÿùôù, óôČüìþïúĕú, 

ĄìüĄìüìú îì ìõüì ùìþìùú ðìü ðúāô÷ô öôĄîìü, íì÷öô íñüÿù ìó úù øìĆøÿ÷ÿ øìĄÿü 

ïìüðôðììùð. Ôù ôøöúùôċþ øñðôìð, öô íì÷ìùðĄìîôô ýìþô ôĔþôøúĒ-ôėþôýúðôüú ðìü 

øôùþìėìúô ìėôíøúùðì, îì, ûñĄ ìó ìøì, ðìü øôùþìėìúô öĘôýþúù íú ýÿüĆìþ þñóúùð. 

Íñýìíìí ùìíÿð, öô ýú÷ô 2002 ìó þìüìĀô ÝØØ ìøăÿùôù ýú÷ô üÿĄðô þÿüôóøô ĉöú÷úïĒ 

îì ýú÷ô öĘ ĉĆ÷úù ïìüðôð. 

ÔøüĘó îúíìýþì ìó íúõôïìüĒ îì ïÿùúïÿùôô óìāôüìúô ĉöúþÿüôýþ, øôùþìėìúô 

öĘôýþúùô ÞúĔôöôýþúù, ìó Ĕÿø÷ì øôùþìėìúô úċùðìðúüô ÚýôČô ØìüöìóĒ íì Ąÿøúü 

øñüìîìð. Æú÷ôíô þìîìĔĔÿ ėìüúü ïôüôĀþìùô þìíôìþô øôùþìėìúô öĘôýþúùô 

ÞúĔôöôýþúù ðìü úù ìýþ, öô ðìü ôù Ĕú öĘúô ýìüíì÷ìùð, ûôüċāúô íÿóÿüï, öÿ÷úô 

íì÷ìùöĘ, íôČíúùúô ì÷ûĒ, ùìøÿðúô ýñüĄÿøúüô ùìíúþúþÿ ìõîúùúþô ĉùðôøĒ îì 

üñ÷ôöþĒ, úíúô øôùñüì÷ôĊ ùìüóìùôô āÿùÿö îì ïìüø, ìõöì÷úô þìĆüôāôô øìðìùĒ, 

÷ìùðĄìĀþúô öĘĒ îì öĘôĊ Ĕìùïì÷Ē, ÿðÿðúô íñìøþúô øìāýÿý øÿúĀôóìþĄìîìùðìô 

þìíôô îì ìõüì øìîĔÿðìùð. Ðìü ÿðÿðô øôùþìėìúô öĘôýþúùô ÞúĔôöôýþúù ìó 

ėìðôøÿ÷ìõČø úíĆñöþúñ îÿĔÿð ðúĄþìùð, öô þôíėô ìùĆìùì øÿúĀôóìþ öìüðì øñĄìîìð. 

Ìó úù ăÿø÷ì: ªøìóúüúª (Ĕúõ̏ô øÿėìððìý, øìóúüúô øÿėìððìý, ðìüìāþúùô ì÷úôðì, 

ÿðÿðúô Ĕìùïì÷ú ăìĄøìú, úíìùíúüúô ùì úù ėìðìü öì÷úùô Ĕú÷ôíô ðôėėìþ, 

Ĕôùýúô öĘĒ, ôùăÿùôù, íìĆóñ öÿ÷ú, úíìùíúüú úíĆñöþúô üñ÷ôöþôô ûì÷ùúùþú÷úïô 

îì ûì÷ñúíúþìùôöĒ, þìĄôùú îì Ĕúõúô íìîÿĔÿðúîìüðìùô øìĆðìùúô ïñú÷úïĒ, 

ïñøúúüĀú÷úïĒ îì ìõüìú ôýþôĀúðìô úėô÷úùìô ôù íúõôïìüôô þìíôìþô øôùþìėìúô 

öĘôýþúùô ÞúĔôöôýþúù ôøöúùôċþô ûÿüüì ėúùñĆ ùìøÿðìùô þì÷ìíúþô ýìõČôüú ðúüìð. 

Þÿüôóø Ąìö÷ô ĀìĆú÷ôċþô ðìýþììøĆĒ îì øÿýþìô÷úùìô ôþôýúð ðìü ìúùô 

øÿúýôü øìýÿí ČĀþì, íìüúô þìĄöô÷ îì āôóøìþüìýúù íì ýìõČúù üìîúùì ïìüðôðììýþ. 

Ýìõüÿ ýìõČ ìó ùìøÿðúô øìĆøÿ÷þìüôùô ĀìĆú÷ôċþô ìČþôô ôùýúù íì Ąÿøúü 

øñüìîìð. äìāýñ ùñýþ, öô ðìü ìČþìĄ íì ôù Č úù øìîóñĆ îì øôùþììñ ýìĀìü ùìöìüðì 

íúĄìð. Íìüúô ðôðìùÿ Ąôùúýúôô ìõîúùúþô ìôí þìüíôċþïôüìùðìïúùô öðìöôýþúùüú 
íì íú״סúô ״ìõîúùúþ, þìíôìþô óôùðìĊ øìîóñĆ״úô óñíúøìùóìü øñíìüìùð. áúùìùðìïúùô 
øìöþìí íì úýúüāúùì״ú, øìîóñĆ״úô ýìõČ״ íì ýìõČ״ìþô Ąì״ü øñíìüúċùð. Ôù þìðíôü 
þìýìîîÿüúþô ùìāÿýþôùüú úôð íì ýìõČ״ ðìü óñ״ùô úù״ú íì îÿֹוÿð øñúüìð. Îìץþñ öô 
íÿóÿüï Ąÿðìùð, āÿðìĄúù ôù Č úù ùìîĆô ýìõČ״ìþüú ôùþôāúí øñöÿùìùð. 

Ðìüìֹוìô ôץþôýúð ¬ ìó ״ìøì ùìøÿðô ìüóúùô āôóøìþüìýúù íì ״ôýúí øñüìîìð. 
Úðìþìù ôù ðìüìֹוìô āôóøìþüìýúùôüú ðúùôĄֹוČù îì úðìøúùô þìíìץì״úô øôČùì 
ôýþôĀúðì øñíìüìùð. Ðìü ôù ðìüìֹוìô āôóøìþüìýúù ֹוúõô óôýþ ðìü øñ״øúùāúùì״úô 
ðìüìֹוì״úô ©ċö-ðÿ ýôþúüìðúüª, ״úýþñ÷״ú, āúíïú״״ú, øñ״øúùāúùì״úô øìõðìĊ þúóì, öô 
āôóøìþüìýúù þìîìýýÿþô ùìøÿðô āÿðāôóøìþüìýúù ðìü ùìóìü ðúĄþì Ąÿðììýþ, סôóúðô״ 
ûñĄùô״úð öìüðì ùìøñĄìîìð, Č ôù öô ùì״úü íì ùìøÿðô øôóô Ąîñð ûñĄùô״úð öìüðì 
øñĄìîìùð; ûìüîúó þìîìýýÿþô üñõý״úô ăìüþñü; íúóðôð îì ïÿýñ÷öÿù øÿøöôù ìýþ, öô 
þìîìýýÿþô ùìץ÷ôČþô ֹוìøĆôċþ þìĄöô÷ öìüðì Ąìîìð. 
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ÝìõČ״ìþ ״ìøñĄì øúüú ״ìøüú״ øñöÿùìð. Ìïìü ýìõČ״ íì ôĄþôüúöăôČù ״ìîú÷ìþô 
ü  ôĊ øìĆùìî íìāĄìð, ûìý íìüúô þìĄöô÷öÿùìùðìïúùô úù üìîìùðô øÿüìööìíô״

ĉֹוúðôñýþ, öô üú״ìùðúó îì øÿîìĀĀìץúùìô úù ìó ðúùôĄÿ ץúíô÷ôċþ îì øì״úüìþô 
ûñðìïúïôĊ öìýí îì öúüðúùôô öúüøìùð ¬ øÿþìāāìýôý îúíìýþì øñíúĄìð. 

Ýìõüÿ ýìõČ״ìþ îúòìô ״ìøøìĆùúċùð, öô ċöðôïìüüú ûÿüüì øñýúóìùð. Ôù øìĀ״ÿø״ú 
ôýþôüú״ìþ, āÿĄ״ú÷, îìüóôĄ, ðìüöô øÿ״ôþô ìþüúĀ, þôֹוúüìþ, ýú÷ôøïìüðúùôĊ øÿú÷ôֹוì 
îì ùìøÿð״úô íì ״ìøôù øúùìùðô ĀìĆú÷ôċþüú ôĀúðì øñöÿùìùð. Ðìü ðúôüìô ýìõü Ąìāýô 
ì÷ú״ôðì, ïÿü״ô úðìøúù, ôĄþôüúöăôČùô ĉöýûñðôþýôċ, ״ìüíôČù, øÿþìāāìýôýúù, 
ðôû÷úøìþ״ú, öăøìùăôČù, øÿ״úֹוôüúù îì סìõüì״ú ìó ֹוúñ íì ֹוúô ðôïìü ״ìüìöìþ 
øñöÿùìùð. Íìüúô íìĆóñ ץìîøÿ ץìíô÷ì״ú ýìõü øñĆČüô øÿץìüüìüôô óôùðìïôýþ. Øìýì÷ìù 
 ú÷ìĄúù îúíìýþì íì Ąìüúôþô״ ú íú øú÷ÿ״ú, ÷ÿ÷ô״ú, íúðôċùôĄôù״ôוúô íì÷ÿֹ״ìíô÷ìץ
ôץ÷ôø ״ìøñĄì þìסõôüô øì״ì÷ øñöÿùìùð. 

ÝìõČ״ìþ (þÿüôóø) íúĄìð, ùôýíìþ íì ýìõü āìüìöþñüô ôץþôýúð ðúüìð. Íôùúíìü ôù, 
ýìõČ״ìþ Ąÿס÷ñýþ, öô ÿýÿ÷״úô þìĄöô÷ôô ôýþôüú״ìþôüú þìîìýýÿþô ýú÷ôøïìüðúù, 
Ąôùúýú, ðôù-óôČüìþ, îìüóôĄ, úøô÷״úô ôֹוþôøú îì ðôïìü ״ìðìĀ״úô ýìõČ״ìþ 
ôץúøìþô øÿîìץץìþôô íñüÿù ìó ״ÿÿðô ֹוúô ôýþôץúøìþ ðúôø Āìüú øñïôüìð. 

áÿýÿýôċþ״úô ìýúýôô Āìüץöÿùìùðìô ýìõČ״ìþ ìó ýìõü ôù״úċùð: 
1. àìüץôċþô ýìõČ״ìþ ìó ýìõü ðìü úù ìýþ, öô ״ìùïúøô ýìõČ״ìþ úðìøúù ðìü ċö 

îìץþô øÿìõċù, øì״ðÿð îì öþú״ ôù Č úù öôĄîìü îì Č øìø÷ìöìþüú ýìõü øñöÿùìùð. Íì 
øÿ״÷ìþô ðÿüÿ ðìüúó Āìץìþ Ąìāýúùô ì÷ú״ôðì ôøöúùôċþô ýìõü ðúüìùð. ÝìõČ״ìþ 
 úðôýìô úøøìîôô ìýüô XX îì ôíþôðúô ìýüô XXI ìýþ, öô úù ðìü îìóĆôċþô ýôČýôô״
ôץþôýúðôô ֹוìøĆôċþ þìüìץץ ČĀþì ôùöôĄúĀ ČĀþììýþ. 

2. ÝìõČ״ìþ ֹוúô óôýþÿ óôùðìïúùôô öþú״øÿððìþüú þì÷ìí øñöÿùìð. 
3. àìüץôċþô ðôïìüô ýìõČ״ìþ ðìü úù ìýþ, öô úù øìץýìðùúö ìýþ. 
Øìץýìðô ýìõČ״ìþ ôù îìץþāÿĄ, þìĄìööÿ÷ô ֹוì״úùíôù, ýú÷ôøïìüðúù, øÿú÷ôֹוì, 

øñ״øúù ״ìøăÿùôù ýìõץì÷ô øì״úüìþô öìýíôĊ āôóøìþ øñíúĄìð. 
4. àìüץôċþô ýìõČ״ìþ íúó ðìü úù óú״ôü øñïìüðìð, öô úù ץôýøô øÿ״ôøøô 

ôץþôýúðôČþô øìø÷ìöìþüú þìĄöô÷ ðúðì, ì״ú÷ôô øì״ì÷÷ôüú íì ֹוúõô öúü þìĆøôù 
øñöÿùìð, ĀìĆú÷ôċþô øñ״øúùāúùì״ú, þìüìíāúùìîÿ ץì״îìāúùì״ú, øÿìýýôýì״úô 
þìíúíìþôĊ ýú÷ôøïìüðúù îì ýìùĆìþüú þìץîôċþ íìāĄôðì, íìüúô îúüôðĄìîôô ìüóô 
āúüôֹו íì āìóôùìô ðìî÷ìþ øÿýúôðìþ øñùìøúċð. ÝìõČ״ìþ îì ôýþôĀúðìô íúõïìüô״úô 
øì״ì÷÷ îúíìýþì íÿðì, íìüúô öìĄĀÿ üÿĄðô úù öÿøìö øñùìøúċð. 

ØìĀ״ÿøô ìýúýôô øìüíÿþ îì þÿüôóø ôù״úċùð: 
1. Þÿüôýþ Č ýìõČ״ öôýþ? Þÿüôýþ Č ýìõČ״ Ąìāýñýþ, öô íì ôù Č úù öôĄîìü îì 

øôùþìץìô ýìõČ״ øÿîìץץìþìù íú øìץýìðô ýú÷ôøïìüðúù, Ąôùúýú, ֹוì״úùïìüð, 
þôֹוúüìþ, îìüóôĄ, ðôù-óôČüìþ îì ״ÿðÿðô ֹוúô ôýþôץúøìþô ðúôø ýìĀìü øñöÿùìð. 

2. Þÿü ýìĀìüô ýìõČ״ñýþ, öô ðìü ìýúýô āìþþô øÿ״÷ìþô øÿìõċùô ýìõČ״ìþ, 
þìĆøôùô ûÿüüìô āôóøìþüìýúùôô Āìü״ìùï, ֹוúíìֹוúöÿù, ״ìø÷ÿ ùìץ÷, ýìõüÿ þìøúĄú, 
þìĆøôùô סôóú, ״ôĀóô þìùðÿüÿýþôĊ íñāìþìü îì סìõüì ìøì÷ øñïìüðìð. 

3. Óìāôüì״úô ýìõČ״ ôù óìāôüì״úô þìíôìþ, øìîóñĆ״úô þìĆüôā ôֹוþôøú-
Āìü״ìùï îì סìõüì íìüúô ėúùñĆ ïìüðúùôðìùô þì÷ìíúþô øìĆùìîôĊ ֹוôýøúùôô ýìõČ״úù 
øñíúĄìð. 

4. Ýìùúìþô ýìõČ״ ôù ״ìøìô øñ״øúùāúùì״ú, îúýôþìô ùìץ÷ôČþ, þìüìíāúùì״ú 
îì ôùĄúúþô āüúöô ÿøÿø, øìîóñĆ îì îúýôþì״úô îìėþāÿĄ, øìîóñĆ״úô øìĆüôĀìþ ¬ 
þôֹוúüìþ, ýú÷ôøïìüðúù, îìüóôĄ, þìĄöô÷úþ״úô ĀìĆú÷ôċþ, þÿüúûñüìþúüôĊ 
þÿüìïñùþ, øÿìýýôýì״úô ýìõüÿ ýìõČ״ìþ îì סìõüì ðìü øìֹוøÿĆ øì״ýÿí øñČíìùð. 

5. Øì״ýÿ÷úþô ýìõČ״ ôù þìðíôץô øìֹוøÿô ăúüìíôùô״ú ֹוô״ìþô íì ìøì÷ 
íìüúîìüðìùô üìîìùðô ýìõČ״, ċĆùñ üñö÷ìøì, ôùþôĄúüô öìþì÷úï״ú, íÿö÷ñþ״ú, üú״ùìøú, 
íìüïÿóúüôô ùìøúôĄïú״ îì ċüøìüöì״ú, þìĄöô÷ô ìāíúüô ýôČý îì סìõüì״ú øñíúĄìð. 

6. àìĆú÷ôċþô ýìõČ״ ôù øÿìýýôýì Č Ąìāýúùñ, öô ðìü ìýúýô ôֹוúóìþùúøìô 
ðìî÷ìþ āôóøìþüìýúùôô ýìõČ״úùüú þìĆøôù øñöÿùìð, íì ôíúüìô ðôïìü ©þÿüúûñüìþúüª Č 
©þÿüìïñùþª øñíúĄìð. 
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7. Öîúþìô ýìõČ״ ôù øìĀ״ÿøô ôýþôĀúðìô øìîóñĆ״úüú, öô þìù״ú íì øìץýìðô 
ýìõČ״ ûñĄíôù ïìüðôðììùð, ôĀúðì øñùìøúċð. 

 úô״ìùïúøô üÿĄðô úøøìîôô þÿüôóø þìĆýôüúþô ìùþüúûúïñù ċöÿ ċöíúüì óìāôüì׳
ýìõČ״ôô þìíô îì øìĆðìùôô þìĆüôā øñìĀóúċð îì ôù þìĆýôüúþ íúôýô óôČðĄìîôô 
Ąÿøúüìô ýìõČ״úù øñïìüðìð. Ìó ôù ü  úóô ăÿùôù ĀìĆú÷ôċþ îìóôĀìôסìùïúøô ú״ ,
øÿ״ôøþìüôù ôù öúüöìüð îì ĀìĆú÷ôċþô ýìõČוֹ ״úü ùìøÿðìùô Ąìö÷״úô øìāýÿýô 
ăúüìíôùô״ú, öô íì״üô úץô÷úùì ôýþôĀúðìíìüôô óìāôüì״úô þìíô ״ôĀóô úù״ú îì 
ìóùìîíìüץìüúüöÿùôô óìāôüì״úô þìíô îì úíĆñöþ״úô ýìõČ״ôô úýñíðôðì üìîúùì Ąÿðì, 
ðìü ĀìĆú÷ôċþô ýìõČוֹ ״úü ùìøÿðìùô Ąìö÷״úô øìāýÿýô þìĄöô÷ ôýþôĀúðìíìüôô 
ĉöúýôýþñøìô þìíô ðìü üñòôøô øÿ״úĀôóìþ øñíúĄìð. 

Ðìü ìýúýô ץúùÿùÿ ץìüúü״úô ּתÞ, Ąìāýúùô ״ÿץÿץ, ìó ֹוÿø÷ì Ąìāýúùô ״ÿץÿץôô 
āúüôֹוôñ, öô ״ÿץÿץô þìĄöô÷ öìüðìùô āôóøìþüìýúùôô ýìõČ״ôüú ðúüú øñíúĄìð, 
ýÿíĆñöþô Āì̡ú÷ôċþô ýìõČ״ øì״ýÿí øñČíìð. 

 Þ ©Ðìü íúüìôתּ úùÿùôפ ôץúô ĀìĆú÷ôċþô þÿüôýþ øÿîúĀô״ô ýÿíĆñöþץÿץÿ׳
ĀìĆú÷ôċþô ýú״ôíöúü ðìü ּתÞª, ©Ðìü íúüìô ĀìĆú÷ôċþô ôץþôýúðôĊ āúüôֹוª, ©Ðìü 
íúüìô ýôČýìþô óôððô øúùúûú÷ċîª, ©Ðìü íúüìô ôùîñýþôþýôċ״úô āúüôֹוª, Öúðñöýô 
ìùðúóô ּתÞ, פúùÿùô øìóöÿü îì ðôïìü ýìùìð״úô øñĆČüĒ- ״ÿץÿץôô ּתÞ øÿìõċù öìüðì 
øñĄìîìð. 

ÝÿíĆñöþ״úô ĀìĆú÷ôċþô þÿüôýþ ðìü ּתÞ îúץñìù, îìóôĀìðúüìùð: 

1. íìüúô ״ÿץÿץô Ąÿס÷ îì ĀìĆú÷ôċþô þÿüôýþ ðìü ״ÿðÿðô ּתÞ ôֹוúóìþùúøì, 
ôùăÿùôù, ýñüþôĀôöìþô øÿþúíôץìþ íì øì״ýÿ÷úþ îì āôóøìþüìýúùôô þÿüôýþôô 
ûñĄùô״úðĄìîìùðì ðúĄþì íúĄìùð: 

2. úôð íì āôóøìþüìýúù íì þÿüôýþúù íì þìüþôíô øÿץìüüìüïìĄþì ״ôýúíúþô 
ìýùúð íìüìùð: 

3. íì øìץúøúþô ôðúüìô ðî÷ìþ ðìü ýú״ìô þÿüôóø þôíץô ùìøÿùì״úô 
øÿץìüüìüĄÿðì øìĆ÷ÿøúþ îì ״ôýúíúþ ûñĄùô״úð ùìøúċùð: 

4. íì þÿüôýþ úôð íì þìĄöô÷ îì ïÿóìüúùôðìùô ýìõČ״ìþ øìĆ÷ÿøúþô ûÿüüì îì 
ðìץץôץ ðúðì, íìüúô āôóøìþüìýúù øÿþúíôץô øìĆ÷ÿøúþô ûñĄùô״úðĄÿðì üú״āìþô 
þÿüôýþôô ùìøÿùìô ċïúùì ĀÿüĄìùð: 

5. íñ״þìüôù þÿüôýþúù îì ùôïì״ðúüôô ìøîú÷ô úù״ú, øÿ״ìõČ ùìøÿðìùô 
Ąìüúôþô ìøùôċþ íìüúô ĀìĆú÷ôċþô þÿüôýþ, úøóúùôðìùô ץúôðì״úô ìøùôċþ, 
üìýúùôðìùô Čüôô þìĆֹוô÷ôüú íì þÿüôýþúù þìĆøôù ùìøÿðì, íìüúô óìüìüô íì þÿüôýþúù 
üìýúùôðìĄÿðì øÿîúĀôץô ץúùÿù״úô ּתÞ ֹוìîúíïìü øñíúĄìùð: 

6. úôð íì øìýĆì÷ì״úô ĉ״Čô ôùðÿýþüôċô þÿüôýþ (ýúāþøúùô øñ״øúùāúùì״ú, 
íìóì״úô þÿüôýþ, öñùûôùï״ú, øìüöìó״úô ôýþôüú״ìþ îì ס.) íú øìץúøúþô ôðúüìô 
ðìî÷ìþ øÿîúĀôץì öÿùìùð; 

7. ýÿíĆñöþô ĀìĆú÷ôċþô þÿüôýþ ״ìùïúøô þìĄöô÷ îì ìøì÷ ýúāþìùô ýìõČ״ìþ, 
ðìü ùìóðô øÿĄþìü, ă íìüúô ìøì÷ô āÿð îì ă íìüúô ìøì÷ô Ąìüôöúùô āñĄ úôð íì 
þìĄöô÷ô ýìõČ״ìþ (ûñĄùô״úðô āôóøìþüìýúùôô ֹוúõïôüöÿù, úóÿץì, ùìץ÷ôČþ îì ðôïìü 
āôóøìþüìýúùôñ, öô ðìü íìüùúøìô ýìĀìü îúüôð ïìüðôðì, ðìü üú״ʭìþ óôöü Ąÿðììùð) îì 
ĀÿüĄô úù ֹוìîúíïìü øñíúĄìð. 

Íìüúô ðúāô÷ Ąÿðìù íì þÿüôóøô íìõùì÷øô÷ì÷ øúüú øñíúċð ċö ץìþúü îìóôĀì״úô 
øÿ״ôøüú ״ì÷ ùìøúñø. 

1. Úøúðì ùìøÿðìùô ôùĀüìýúāþúüô ýìõČ״; 
2. Íì÷ìùð íìüðúĄþìùô øìðìùôċþô øñ״øúùðúüôô Ąì״üîìùðúù; 
 ;øúù״ìíÿ÷ îì ïÿýñ÷ô øñפ .3
4. Ðÿüÿýþ øÿìüüôĀô ùìøÿðìùô ôøöúùôċþ״úô þÿüôýþôô Þúֹוôöôýþúù; 
5. Ûÿüüì ùìøÿðìùô ýìþ״ô āôóøìþüìýúù ðìü øñø״øúùāúùì״ú, þìüìíāúùì״ú, 

úĄāúùì״ú, úýúüāúùì״ú, ץì״îìāúùì״ú îì ס. 
ÛñĄùô״úð íìüúô üÿĄðô ýìõČ״: 
1. Íì÷ìùð íìüðúĄþìùô ýôĀìþô āôóøìþüìýúù ìó ץìíô÷ô ùìóúüìþô ýìü״ìð 

îì āôóøìþô ïÿøüÿö ðìü ֹוúõ״úô Āìü״ìùï-Āìüúסìþ, øñ״øúùāúùì״ú, þìüìíāúùì״ú, 
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úĄāúùì״ú, ץì״îìāúùì״ú, úýúüāúùì״ú, íú״סúô Āìü״ìùï, ĀÿüĄïú״״ú îì 
āôóøìþüìýúùô״úô ùìץ÷ôČþ; 

2. Úøúðì ùìøÿðìùô ôùĀüìýúāþúüô ýìõČ״; 
3. Úøúðì îì ăúû ùìøÿðìùô íÿö÷ñþ״ú, øìĆ÷ÿøúþùúøì״ú, ÷ìî״ì״ú îì ðôïìü 

 ;ì״ôíúþô ýúסúô þìü״ÿóĆוֹ
4. Íú üú״ô îÿýĆìþ ðúðìùô öúü״úô Āìüøúùðô״, íì÷ìùð íìüðúĄþìùô 

øìðìùôċþô øñ״øúùùìîúóôô Ąì״üîìùðúù;  
5. ÛñĄ ìó ĕìøì ėìõð öìüðìù ÷úóôø ìýþ. 
ÞìĄöô÷ ùìøÿðìùô āüúö ðìü þÿüôóøô ĉöú÷úï ðìü ìýúýô íì ôùúíìþ ïôüôĀþìùô 

úøô÷״úô óñüôù íì üú״ øúùðìù óìüÿü ìýþ: 
1. øÿìõċù ùìøÿðìùô ýìüĀôČþô ĉùñüïñþôöôô ýìõČ״úù îì ״ôýúíô סôóúùúöôô 

āüúö; 
2. øÿìõċù ùìøÿðìùô þì÷ìíúþô ýôĀìþô ýìõČ״úù 
3. öúüöìüðô üñֹוìô þìúøāü; 
4. öúüöìüðô ùúøïô āüúö״úô ûñĄùô״úðĄÿðìô ùìøÿùì; 
 ;ýÿ÷úþô āüúöì״ôýúíÿ öôþúíô Ąÿøúüìô óìüÿüôô øì״ .5
 ,úô úĄāúùì״úô úĄāúùì (óìüĀ״ôóúþ״וôýúíô Ąÿøúüìô óìüÿüôô þìֹ״ .6

ýóôĄîúü îì ýóôĄðúù, סÿùֹוúôĄ íìüúô ûìüþúî״ú, øì״ýÿ÷úþ״úô Ą ċùðì, ðìýþìüāúùÿ 
ýìăúץ îì óìüĀ״ú) 

Ðúùôýþìù óìüÿü ìýþ, öô סôóúô ýôĀìþùúö ïìüìîô ùìþìù״ú ýôĀìþô āôóøìþüìýúù, 
íì÷öô íñāìþìüôô ýìõČ״úù øñíúĄìð. Øìýì÷ìù, ״ìüìöìþô ĀìĆú÷ þìîìýýÿþô üú״״úô ö  ״
íúôýô ìüìץĄúüôô óôČð øñïìüðìð, öô ôù íì ֹוÿðúĄìîôô øôöüúĉ÷ñøñùþ״ú íú ìüìץ úîìüðì 
øñüìýúùìð. Øìýì÷ìù, ðìü úí״úô ċāôù, öô ýìõČ״úù úùüú ìó ðìüČ״úô ö  ÷ôýþñĆøú ״
øñöÿùìùð, ץìüôí öô øôöüúĉ÷ñøñùþ״ú øìîֹוÿð ùñýþ. Ìó ôù ü, úüïìùôóøô ýìõČ״úù íì 
ĉ÷ñøñùþô öì÷ýôõ ĉĕþôČĔ ðúüìð. Ôù íúĄìð ðìü ùìîíìþô āÿð íì íúüôöĄìîôô ÿýþÿāúù îì 
þÿùÿö Ąÿðìùô ĉøì÷ô ðìùðúù״ú îì ÿýþÿāúù״ú úîìüðì øñüìýúùìð. Ìó ôù ü, ״ìùïúøô 
Āìüúøìðìù ìó íì÷ìùðô״úô ö  úċþ óôČð״úô Ąôöìýþìùô ûúõ ùô״ðôð״ýúü āìþìüÿ þì״
øñïìüðìð. 

 ôóúùúöôôס ôýúíô״ úù îì״ìùïúøô øÿìõċù ùìøÿðìùô ýìüĀôČþô ĉùñüïñþôöôô ýìõČ׳
āüúö ìó þìîýôċ״úô öúøôýýôċô þôííôô Āñðñüìþýôċô íìõùì÷āì÷ץôô ì÷ûôùôóø îì 

ðôñþú÷úï״úô îìüóôĄ ôýþôĀúðì íÿüðìù óìüÿü ìýþ, öô úù íìüúô ĉöúþÿüôýþúùô 
øôùþìץì״úô ö  .ìþ øñöÿùìðץúċþ øÿîúĀô״ôýþúù ùô״

ÛñĄ ìó ״ìøì, ץìõð öìüðìù óìüÿü ìýþ, öô ״ôýýôČþô ïÿĄùìï îì Ąôöìøýñü, öô íì 
úù íôýČüô״ú ðìü Ąìüúôþô úðôô Ąì״ü þìöċ øñöÿùìùð, ôù ôùðôöìþúüô ðìסì÷úùìô 
þì÷ìíúþ íì āüúö ðìü ö  úô״ú, øìāýÿýìù ðìü óìøôùìô āìýþìï øñíúĄìð. Ðìü íì÷ìùðô״״
óôČð ïÿø öìüðìùô ôĄþô״ú ״úðôýìô úð øñíúĄìð. Ô÷úîì íìü ôù, ôýíúþ öìüðì Ąÿðììýþ, 
öô ״ôýýôČþô þìĄùìïôüú ýìõČ״úù ״ìùïúøô öìøăôùôô úí ðìü úüïìùôóø þú 2 ÷ôþü ״ôý 
øñöÿùìùð. 

ØÿîúĀôץô øìĆ÷ÿøúþô öúøôýýôċô þìāìýýÿýôô þôíí þì÷ìĀúþô ĉùñüïñþôö 
ìùïúøô íì ö״  ʠ 6 öì÷÷/öï îìóù/ýúìþ íÿðì, íú״íìüúøìðìù íñ íúüāì÷þì ðìü ýìþ ״
íúüāì÷þìô ìó 20 öï îìóù óôČð ðúĄþì óôČðì ìó 9 ööì÷/öï/ýúìþ þìĄöô÷ øñðô״ìð. ׳ìøôù 
þìüôץ, íìüúô Ąìāýñ, öô íì öĕ ĕìüìöìþ øñöÿùìð 4800 öì÷÷ ðìü ċö üó þìù״ú íìüúô ûÿü 
öìüðìùô þì÷ìĀúþô ĉùñüïñþôö óìüÿü ìýþ. Íìüúô øÿץúôýì: þì÷ìĀúþô ĉùñüïñþôöôô 
øñùñֹוñü, öô íú øñ״ùìþô Āôöüúù øìĄסÿ÷ ìýþ, ùì óôČðì ìó 2200 ööì÷ ðìü ċö üó þìĄöô÷ 
øñðô״ìð. Óú״ôüìù, ðìü Ąìüúôþô üñֹוìô úð îì üìþýôúùô ùúüøì÷ôô āüúö ôù þì÷ìíúþüú 
ûĄôðìù ùúøÿøöôù ìýþ. Ô÷úîì íìü ôù, ìó þìüìĀô úüïìùôóø ìó āÿð ùìøÿðìùô 
øìöüúĉ÷ñøñùþ״úô ì÷ú״ôðì, íì øúùìùðô: ýìĀñðì״ú, ìùïôĄþúíì״ú îì ăìüí״ú, ״ìùïúøô 
āüúöāüôô ċöîìץþì ùúøÿøöôù ìýþ. Øì״ó íìüúô ״ìøôù íìĆð ìó ö  íìüúôô îìóùôù״
íìüúô ïÿóìüôĄ íì íìüץìüúüöÿùôô ýìüĀôČþô ĉùñüïñþôö ìó 24 þú 36 ýúìþ óìüÿü ìýþ. 
Üóô ôýþôüú״ìþ ðìü íìõùô ýìõČ״ìþô íì÷ìùðö״״ú îì āüúöāüôô ûÿüĄôððìþ íìü 
Ąÿøúüìô óôČðô ýìĀñðì״ú ðìü ״ìøìô øìîüôð״ú ÷úóôø ìýþ, ״ìþþú ðìü øìîüôð״úñ, öô 
ýìõČ״úù øúùðì ùìĄÿðììùð. 
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 úô óñüôùüú üôúċ״úôðìץ ú״ìô āüúö îì ùúøïô āüúöוìùïúøô þìüþôí ðúðìùô üñֹ׳
öìüðìù óìüÿü ìýþ: 

1. ô÷úîìô ״ìüă íñĄþìüô ïÿùúïÿù ðìü üìþýôúùô āüúöô ״ìüüóì; 
2. āüúö״ú ìó öúùýñùþüìþ״úô āüúöì þìõČü ùìöìüðìù, ôùăÿùôù, āüúöô 

ċöāñ÷ì, øìýì÷ìù þìù״ú āüúöô îñïñþñüôìù ùôó ôýþñĆøú÷ öìüðìù þìîýôċ ðúðì 
ùìøñĄìîìð; 

3. ìˁùïúøô ýÿí״ íì ýìõČ״ìþ íìüúøìðìù ùì״úüôô ýìíÿö íú Ąÿøúüìô öúĀôô 
øúñĆï þìîýôċ öìüðì øñĄìîìð; 

 úù״ìü ċö ðÿ ýúìþ íìüúô ýìõČ״ ìüìöìþ íìĆðô״ìùïúøô ĀìĆú÷ôċþô ýñü״ .4
ôýþôüú״ìþüú þìĄöô÷ öÿùñð, öô ðìü üìĀþô úù ýìõČ״úù ôøöúùôċþô āĘüðìù îì 
ùĄôðìùüú ûìõðú öÿùìùð; 

5. íìĆðô íì úāôü üìýôðìùô üóô ״ìüìöìþ Āìîüìù ýìõČ״úùüú íú āüôĄ״úô 
ýìíÿö, öô ðìü þìüöôíìĄúù ìùïôĄþúíì״ú îì øì״ýÿ÷úþô óôČðô øúñĆï øìîֹוÿðìùð, 
āüúùðìù óìüÿü ìýþ. 

Öúøôýýôċô þìāìýýÿýôô þôíí íìüúô ôýþñĆøú÷ íì ýôĀìþô øì״ýÿ÷úþô ץôøìþô 
ĉùñüïñþôö ăÿùôù øì״ýÿ÷úþ îì ðúüÿ״úüú þìîýôċ ùìøñðô״ìð: ×-öìüùôþôù, þì״ìíô 

ï÷Ċöúóì, ôùăÿùôù, ì÷öìïú÷üú ״ìøăÿù ýìüăìĄøìô öì÷úüôċ îì üñ÷ìöýìùþô øÿĄìö. 
Üñֹוìô ùôýíìþìù ðÿüÿýþô āüúöāü, öô ״ìùïúøô ýìõČ״ìþ þìîýôċ öìüðì øñĄìîìð, 

ôù āüúöāüôô ăúüîìץþì íú Āúýô÷ìô íìõùô ôýþñĆøú÷ô āüúö ìó 4-5 ýúìþ øñíúĄìð. 
Þìíôôýþ, öô ״ìùïúøô ýìõČ״ìþ ðìü Ąìüúôþô þìíôôô Číú ăÿùôù üñֹוìô āüúöāüôüú 
ùôïú״ ðúĄþìù úýúù ùñýþ, ìó ôù ü āüúöô ïìüø ðÿ ýñ øìüúþôíì ðìü ðìîúøô üó þìĄöô÷ 
öìüðì øñĄìîìð. Ðôïìü øÿ״÷ìþô āüúöāüô״ú ðìü ìסíì״úô öì÷úù (íìĆðô ״ìü ċö ðÿ ýñ 
ýúìþ) þìĄöô÷ öìüðì øñĄìîìð. Íìüúô ôù, ״ìùïúøô íìüúøìðìù íì āìþýìõü״úô üóúùì 
íìüúô ýìõČ״úù ÷ìùă-āì÷þì״ú ðúðì øñĄìîìùð, öô úù ðúüúô øì״ýÿ÷úþô āüúöìô ìó 
ìùïôĄþúíì״ú íúõ (Ąúöú÷ìð, öúùĀñþ״ú, íìþúùăôö״úô ĉùñüïñþôö, øñîì״úô āÿĄö îì ס.) 
ôíúüìþ øñíúĄìð, ôùăÿùôù þñüøúý״úô ôùðôîôðÿì÷ôô ýìõČ״úùüú íú ăúõ, ץì״îì, úíô 
 .ûÿü öìðìù ÷úóôø ìýþ .ס Ą îìוֹ

áÿ÷úýì, íúċð ץìõð ùìøúñø, öô Þúֹוôöôýþúù ïìî״ìüô öìĄĀùúĄÿðìô ýú״ìô ýìõČ״ 
íÿðì øñþìîúùìð, ðô÷ô ״ìóúü״ú ýìõČ״ô íìõùì÷øô÷ì÷ôüú þìýāôü ùìøúċð. Ìïìü øú íì ôù 
îúýôþì ýìõČ״úùüú íì øôùþìץì״úô ýìõČ״ôô Þúֹוôöôýþúù ìó ץìíô÷ô ©Ýìüôāúýúüª, 

©Üúøôþª, ©פìõüúץÿøª, ©ÐìĄþôֹוÿøª, ©פìüìþúסª, ©ãô÷ðÿāþìüúùª, ©׳ìĀþö÷ª, 
©ãô÷ÿăúüăìĄøìª, ©Ìüăìøìõðúùª îì ðôïìü øìîóñĆ״úô ýìõČוֹ ״ì÷í öìüðì þìîúùñø. Íì 
íñ״ʙÿðôô ýìþ״ô óôùðìïôô øìüðÿø, ì÷íìþþì øÿýúôðìþ āú״ìð öìüð. 

ãÿùöô ýú״ìô ýìõČ״ ċöñ ìó ýìøþ״úô ìĀóì÷ôċþùúöô ôץþôýúðôČþô öôĄîìü íì ״ôýúí 
üìĀþì, ðìü סìù ïìüðúùôðìùô íÿֹוìô øìø÷ìöìþ þìĆýôüô øÿýíìþ øñüìýúùìð, ôùăÿùôù 
ðìü üʫĄðùìøúôô íìāĄô āÿýÿý ìýúý øñïìüðìð. 
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ÜßäÐÔ ÝÌÕ¾׳ÔÔ ּתßØ׳ßÜÔÔ ÞÚּתÔÖÔÝÞÚÙ ÎÌ ÍÌ×ÌÙÐ ÍÌÜÐÚäÞÌÙÔ 

ÞÌäÖÔ×ÚÞÔ ÝÌÕ¾׳ÔÔ éÖÚ×ÚÏÄ 

Ðìü ôù øìץú÷ì þìøúĊ÷ îì ðÿüùìøúô üÿĄðô ֹוì״úùôô þÿüôóø ״ìø ðìü þìøúøô 
 úô þìĆýôüüìýúù íì״÷ôðìô úù íìüüìý Ąÿðì, úøô״úô ì÷ú״ìץìø ðìü øôùþì״ úù îì״ìוֹ
ìĀóúôĄô þñĆðúðô ýìõČ״úù øìîüôðô þì״÷ô÷ ץìüúü ïôüôĀþììùð. Øÿì÷÷ôĀúù íì 
ôýþôĀúðìô îìýñô Ąìíìöì״úô ֹוì״úùôô ôþô÷úúþôĊ ôüþôíúþ ״ìùïúøô ĀìüøúôĄô 
āôóøìþüìýúùô״úô þÿüôýþ ðìü ýú÷״úô úāôü þìîìֹוֹוÿ״ óú״ôü ùìøÿðììùð. Íúċð ץìõð 
öìüð, öô ċöÿ ċöíúüì íú øìץýìðô üÿĄðô ĉöúþÿüôóø ìó ״ìð óôČð ôýþôýøúü ùìøÿðìùô 
ùñüÿô ĉöúþÿüôýþôô øôùþìץì״úô ö  úóôüì ăô ìó״ ôöôýþúù ðìü Ąìüúôþôוôýþúùô Þúֹ״
÷ô״úóô øìýĆì÷ì״úô ״ôĀóô þìíô, îì ăô ìó ֹוô״ìþô þñāùôö îì þìĄöô÷ øÿîúĀôץô 
øìץýìð ùñýþ. Íôùúíìü ôù, ðìü øìėú÷ìô ûñĄùô״úðĄÿðì, ðìü ìýúýô þì״÷ô÷ÿ þìֹוüôíì״úô 
ĉöúþÿüôýþôô øìø÷ìöìþ״úô ö  ,ñô ýôČýĒץúù îì íú ðìüùìóìüðúĄþô øìî״ìוֹ ôýþúùô״
ôץþôýúð, ĉöú÷úï, ïñúïüìĀ, ôֹוþôøúôô øôùþìץì״úô ö  ôöôýþúù þú ċöוôýþúùô Þúֹ״
ìùðúóì íì øìýĆì÷ì״úô üÿĄðô ýìøìüìùúö îì ÿýþÿîúüô ĉöúþÿüôóø ðìü ôù øôùþìץì îì 
úøô÷״úñ, öô íìüúô üÿĄðô ĉöúþÿüôóø øúùñì ĉֹוúð øñöÿùìùð, üìîĄìù ìùðúāþì Ąÿðììýþ. 

Öì÷ôðîúòì״ú: þÿüôóø, þÿüôóøô ֹוì״úù, þìøúĊ÷ô üÿĄð, ýìĀìü״úô þÿüôýþ, 

āìþýìõü״úô ìüóúùíì״úô ״ìîúôô íìõùì÷øô÷ì÷, āìüúֹוúþô þÿüôýþúù, ýìõüÿ ýìõČ״ìþ, 
þìùðÿüÿýþ, ÞìĄöô÷úþô íìõùì÷āì÷ץôô ýìõČ״  (ÞÍÝ), ĉöúþÿüôóø, øÿùúýôíìþô āì÷״ץú, 
þìíôìþô óñíú, ״ìõîúùúþÿ ùìíúþúþ, āÿüúöô ýìõČ״úù, ýìøìüìùúöôô ôץþôýúðôô ýú״ìô 
þÿüôýþ. 

 

ʈɸɿɺʀʊʀɽ ʊʋʈʀɿʄɸ ɺ ʈɽʉʇʋɹʃʀʂɽ ʊɸɼɾʀʂʀʉʊɸʅ, ʆʈɻɸʅʀɿɸʎʀʗ 

ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ ʊʋʈʀɿʄɸ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝʥʜʝʥʮʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʛʦ ʪʫʨʠʟʤʘ ʢʘʢ 

ʚ ʤʠʨʝ, ʪʘʢ ʠ ʚ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʦʩʪ 

ʢʦʣʠʯʝʩʪʚʘ ʪʫʨʠʩʪʦʚ. ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʚʪʦʨʳ ʩʜʝʣʘʣʠ ʘʢʮʝʥʪ ʥʘ ʧʦʚʩʝʤʝʩʪʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʣʦʙʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʧʨʠ ʟʘʢʘʟʝ 

ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʪʫʨʠʟʤʘ ʚ ʥʳʥʝʰʥʝʡ 

ʩʠʪʫʘʮʠʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʯʨʝʟʤʝʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʛʦʨʥʳʭ 

ʨʝʛʠʦʥʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ, ʪʘʢ ʠ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʪʘʪʴʷ ʦʩʥʦʚʘʥʘ ʥʘ 

ʘʥʘʣʠʟʝ ʦʧʳʪʘ ʵʢʦʪʫʨʠʟʤʘ ʚ ʛʦʨʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʠ ʩ ʫʯʝʪʦʤ ʧʦʣʠʪʠʯʝʩʢʦʛʦ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ, ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ, ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʛʦʨʥʳʭ 

ʨʝʛʠʦʥʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʫʨʠʟʤ, ʤʠʨʦʚʦʡ ʪʫʨʠʟʤ, ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ, ʪʫʨʠʩʪʠʯʝʩʢʠʝ 

ʧʦʝʟʜʢʠ, ʜʝʰʝʚʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʧʝʨʝʣʝʪʳ, ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʨʘʩʭʦʜʳ, ʧʫʪʝʰʝʩʪʚʠʷ, 

ʟʜʦʨʦʚʴʝ, ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʪʫʨʠʩʪʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ (ʄʆ), ʵʢʦʪʫʨʠʟʤ, ʤʝʞʣʠʯʥʦʩʪʥʳʝ 

ʦʪʥʦʰʝʥʠʷ, ʢʨʘʩʠʚʘʷ ʧʨʠʨʦʜʘ, ʞʠʚʦʪʥʳʝ ʠ ʨʘʩʪʝʥʠʷ, ʪʫʨʠʩʪʠʯʝʩʢʘʷ ʝʜʘ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʫʨʠʟʤʘ. 

 

TOURISM DEVELOPMENT AND ENHANCEMENT OF THE REPUBLIC OF 

TAJIKISTAN ECOLOGICAL TOURISM ORGANIZATION  

This article examines the trends and prospects of global tourism development, both in the 

world and in some regions, and analyzes the factors influencing the growth of the number of 

tourists. have shown. It should be noted that in order to develop ecotourism, it is not expedient to 

over-exploit the ecotourism potential of the mountainous regions of Tajikistan in the current 

situation, both in terms of nature protection and technical and organizational issues. Ecotourism 

of mountainous countries of the world and taking into account the political, economic, 

ecological, geographical, social position of mountainous regions of Tajikistan to some extent 

sheds light on the issues of effective and sustainable development of ecotourism in this region 

and the factors hindering ecotourism. 
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äÌÜÚÔÞÔ ÏÔÐÜÚ×ÚÏÄ ÎÌ Ôפ×ÔØÔ ÞÌäÌÖÖß×Ô ØÌ̝ ÜÚÔ ÝÌÞÇÔÔ 

ÇÌÎÓÌÔ ÐÌÜ¾Ô ÖÚàÌÜÙÔÇÚÙ 
 

Ûìüþúíúî Ì.ä. 
Ôùýþôþÿþô øìýĆì÷ìĕúô úí, ïôðüúĉùñüïñþôöì îì ĉöú÷úïôċô Ìöìðñøôċô øô÷÷ôô ô÷øĕúô 

ÞúĔôöôýþúù 
 

Þú̢ôöôýþúù øìø÷ìöìþô ơ̟̈̆ íÿðì, ô̊ýøô óôČðô úù ðìü íì÷ìùðôô ìó 332 þú 7495 

øñþü ìó ýìþô̟ íìü̟ Ĕúõïôü ìýþ. ì̓÷ìøüìîô ì̟øîúüôú̟ ðìü ÿ̢ø̟ÿü̆ ì̟øìï ̆ 7%-ô 

ÿ̟ðÿðô úùüú þìĄöô÷ øñðôì̟ð. Ùÿþ̊ìô íì÷ìùðôô ì̟îóìô ðìüČô ÖúĀôüùôú̟ù ðìü 

ÿ̟ðÿðô 332 þú 5600 ø ìó ýìþô̟ íìü̟ ̢úõïôü Ąÿðììýþ. 

Ðìü þìøúøô øôùþìì̊ô ̟ìîóìô ðìüČô ÖúĀìüùôú̟ù ô÷̊ôøô úù āÿĄö íÿðì, íìüúô 

ôù ̢úõ̟ú ìøû÷ôþÿðìú̟ô íì÷ìùðô þìõ˶ôüČíôô ì̟üúüìþô Ąìíúùìüớ̆ îì øìîýôøôô 

ì̟îú, āÿĄöôô úù îì þÿ÷ô ċö ýú÷ ùúíìüúíìüôô íúüôĄúþ āúý øñíúĄìð. Ðì÷ñ÷ô úù, öô 

ì̟îóì ìó ýñ øôùþìì̊ô úüúïüìĀ ̆ ôíúüìþ ìýþ, Āìüô̊ċþô ùìóìüüìýüú ðìü ô÷̊ôøô 

ùú̟ôċ̟úñ, öô ÿ̟ðÿðô úùüú þìĄöô÷ øñðôì̟ùð, øÿìõċù öìüðìù øÿøöôù ìýþ. 

Þú ̊ìðüñ, öô ìó øôùþìì̟̊úô ơ̟̈̆ îì ðúøìùìơ̟̈ú̟ íì ì̢ùÿíÿ ì˶üí îì ì̢ùÿí íì 

îúðôú̟ô ˑôýúü, ÝÿüāìùðìüČô íú÷ú, ÖúĀìüùôú̟ùô ûúČù îì îúðôô ÍñĄöñùþ øñïÿóìüñø, 

ì̟üúüìþô ì̟îú þìðüôì̢ù îì ûìõ ðìü ûìõ ìó Ąôøú÷ÿ Ąìü ̊ îì ìó Ąôøú÷ íì÷ìùð 

øñĄìîìð. Øôð̊úüô íúüôĄúþ íúĄìð íì ýìøþô øÿú̊íô÷ ìĀóúôĄ øñČíìð. 

Íì îúðôú̟ô ơ̟̈̆ þì˶õôü ČĀþìùô ì̟üúüìþô íì÷ìùðơ̟̈̆ ì̟îú āúý øñíúĄìð. Íì 

þìüþôíúþô ì̟üúüìþô øôùþìì̊ô øìóöÿü üñ÷ñĀô øìì̟÷ þìĆýôüô āñ÷ú íì÷ìùð øñüìýúùìð. 

ô̓ýøô ơ̈ô̟ô ̟ìîóìô ÖúĀìüùôú̟ù ðìü øôùþìì̊ô ô÷̊ôøñ, öô ùìøùúöô úù ýÿýþ íÿðì, 

þúíôýþúùú̟ċĄ ïìüø îì óôøôýþúùú̟ô úù øÿĆþìðô÷ìùð ú̢õïôü Ąÿðììýþ. Íì ôù øôùþìì̊ 

ðìüìú̟ô íì÷ìùðơ̈ô̟ Îìüóúí îì Üúøôþ, öô ì̟üúüìþô øôČùìô ýú÷úùìô úùú̟ ̊ìüôí íì 

5¸Ý (Øìõāÿüì) íìüúíìü øñíúĄìð, ðúāô÷ øñĄìîìùð. ìˑüúüìþô øôČùìô øúô̟ 

āÿùÿöþìüôù ċùîìü íì Ąÿøúü øñüìîìð, öô ýìüðôô úù þì̊üôíìù íì -8¸C íìüúíìü ìýþ. 

ìˑüúüìþô øôČùìô ì̟ððô ìì̊÷ô ì̟îú íì 12,2¸Ý íìüúíìü ìýþ, ìøøú ì̟ùïúøô ÿ̢̟ÿøô 

øìýýìú̟ô íÿóÿüïô ýìüðô ì̟îú ̟ìüúüìþô úù øñþìîúùìð þú -20-27¸Ý ûìýþ Ąìîìð. 

ìˑüúüìþô øôČùìô øúô̟ ïìüøþìüôùô úù ôĊ÷ íì Ąÿøúü üìĀþì, ì̟üúüìþô úù þìü̊ôíìù 

18¸Ý-üú þìĄöô÷ øñðôì̟ð. Ðìü ïìüøþìüôù øú̟ú̟, ì̟üúüìþô ư̈óúùìô ì̟îú þú + 25-28̧ Ý-

üú þìĄöô÷ ðúðì, ïìüøôô øÿþ÷ìô̊ úù þì̊üôíìù íì +35¸Ý íìüúíìü ìýþ. ìˑøóìøúù, ìïìü 

ì̟üúüìþô øôČùìô ì̊ì÷ ðìü øú̟ ú̟ô þúíôýþúù +7-8 Ç-üú þìĄöô÷ ðôì̟ð, ûìý ðìü ýú÷̟úô 

āÿùÿöþìüôù ðìü íìĆóñ ư̈ó̟ú úù øñþìîúùìð Ąìíúùì þú -30 ̧ C ûìýþìü Ąìîìð. 

Íì ̊ôýøìþô îúðôú̟ô ̟ìîóìô ðìüČô ÖúĀìüùôú̟ù ðìîüìú̟ô þÿ÷úùôô íôðÿùô ýìüøú 

(250-260 üớ) îì ôîìóĄìîôô ùúÿýþÿîúüô ì̟üúüìþô øôČùìô Ąìíúùìüớ̆, öô ûìýþþìü ìó 

0¸Ý-üú þìĄöô÷ øñðôì̟ð, āúý øñíúĄìùð. Ðìîúøùúöôô þÿ÷úùôô íú ðìîüìô ì̟üúüìþô 

øôČùìô Ąìíúùìüớôô íñĄ ìó +5¸Ý (160-195 üớ) ìó ô÷̊ôøô øÿýúôðô ôù øôùþìì̊ íìüúô 

ûìüîìüôĄô óôüúìþú̟ô ïìüøôðý̛þ Ąìú̟ðìþ øñðôì̟ð. 

áÿýÿýôċþô āúýýô þìüþôíô ì̟üúüìþ ðìü ô̊ýøìþô îúðôú̟ô ̟ìîóì þìöüúüĄìîôô 

ýìüøúú̟ øñíúĄìùð, öô ðìü îìþ̊ô ýìüðôú̟ô úāôüôùô íìú̟ü̆ îì ýìüøú̟ú̟ô ìîîì÷ôùô 

þôüìøú̟  ̆íú ̟ìüúüìþô øôČùìô āñ÷ñ íì÷ìùðô Ąìíúùìüớ̆, ìó ÿ̢ø÷ì ðìü Āìý÷ô íìú̟ü 

óôČðì ìó +12¸C îì ðìü þôüìøú ̟þì̊üôíìù +11¸C-üú þìĄöô÷ øñðôì̟ùð, øÿĄúô̟ðì öìüðì 

øñĄìîìùð. 
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Íì ̊ôýøìþô ì̢ùÿíôô ì̟îóìô ðìüČô ÖúĀìüùôú̟ù ̟ìüúüìþô íì÷ìùðô þúíôýþúùì, 

îì̊þñ, öô ðìü ôù ú̢ þìùìóóÿ÷ô ì̟üúüìþô þúíôýþúùì ĕÿöøĀìüøúýþ, āúý øñíúĄìð. Íì 

ô̟ýúíô øôČùì øúô̟ ôĊ÷ ì̟üúüìþ +30-32 ¸Ý- üú þìĄöô÷ ðúðì îì ì̟ððô øÿþ÷ìô̊ úù íì 

+48¸Ý øñüìýìð. Óôøôýþúùô ôù ú̢õ øÿĆþìðô÷ øñíúĄìð. ìˑüúüìþô øôČùìô øú̟úùìô 

øú̟ô āÿùÿöþìüôù ċùîìü-øÿýí̆ íÿðì, ìó +1 þú +3 ¸Ý-üú þìĄöô÷ øñðôì̟ùð. Ðìü ðìîüìô 

āÿùÿöþìüôùô ýú÷ íì øôùþìì̊ô øìóöÿü íú îúüôðĄìîôô ì̟îúô ýìüðô ìüöþôö,̆ öô ðìü úù 

ì̟þþú ðìü ì̢ùÿí ì̟îóìô ì̟üúüìþô ì̟îú ðìü íìĆóñ üớ̟ú þú +26-28¸Ý ûìýþ Ąÿðì 

øñþìîúùìð, ïìüăìùðñ, ÿøÿøìù, ì̟üúüìþô ìì̊÷ô ì̟îú 0...-5¸Ý ýìüðôüú þìĄöô÷ ðúðì, 

ì̟üúüìþô íì÷ìùðþìüôùô úù íì +15-22¸Ý øñüìýìð, āúý ìýþ. 

 

Üìýøô 1. Ýúāþúüô ì̟üúüìþô øôČùìô íôýČüýú÷ìô øúú̟ùìô ĕìîú íìüúô øúô̟ ċùîìü 

Figure 1. Structure of the average monthly air temperature for January 
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Ðìü ̊ì÷ìøüìîô ì̟îóì Ąìøú÷ú̟ô ̢úùôíô Ąôøú÷ÿ Ąìü̊  ̆ îì Ąìü̊  ̆ íìüþìü ̆

ðúüìùð. ÝÿüĆìþô íì÷ìùðô úùú̟ þú 8 ø/ý þìĄöô÷ øñðôì̟ð. Ðìü Āìý÷ô þúíôýþúù 

Ąìøú÷ú̟ô ̢ìùÿíÿ ì˶üí̆ (ÌĀ˶úùôýþúù), öô óìüüìú̟ô óôČðô ïìüðú÷ÿðüú øñúüìð, íôýČü 

îì̊þ øñîìóìùð. 

 

Üìýøô 2. áìüôþìô øôð̊úüô íúüôĄúþô ýú÷úùì 

Figure 2. Map of annual precipitation 
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ÍúüôĄúþô ýú÷úùì ðìü îúðôú̟ô öÿĄúð îì ðìĄþú̟ āñ÷ñ ïÿùúïÿù íÿðì, íì þìĆýôüô 

üñ÷ñĀ îúíìýþìï ̆ðúüìð. Ðìü ô̊ýøô ì̢ùÿíôô ì̟îóì øôð̊úüô ýú÷úùìô íúüôĄúþ ìó 150 

øø, ðìü ô̊ýøô øìüöìóôô úù þú 600 øø, îì ðìü íìĆóñ ô̊ýø̟úô ơ̈ô̟ô ̟ìîóì þú 1200-1500 

øø þìĄöô÷ øñðôì̟ð. Ðìü ðìîúøô ýú÷ íúüôĄúþ ùúíìüúíìü, ċĆùñ: íúüôĄúþô íì÷ìùð íì 

øú̟ ú̟ô øìüþ-ìûüñ÷ üúýþ øñúċð, öô ðìü íìĆóñ üớ̟ú þú 30-50 øø îì ðìü ýú÷ú̟ô ì÷úô̟ðì 

ì̟þþú 90 øø øñíúüìð, þìý̊ôø øñĄìîìùð. Ðìü øú̟ú̟ô þúíôýþúù íúüôĄúþ ì̊üôí, öô 

ùñýþ. Íì øôùþìì̟̊úô ơ̈ô̟ô ̟ìîóì íúüôĄúþô ýú÷úùìô ì̟ððô ìì̊÷ ðìü øúô̟ øìüþ îì 

øô̊ðúüô öìøþìüôùô íúüôĄúþ íì øú̟ú̟ô ìîïÿýþ - ýñùþċíü āúý øñíúĄìùð. Øôð̊úüô 

ìýúýôô íúüôĄúþ ìó øú̟ô̟ ðñöìíü þú øúô̟ ìûüñ÷ íì îÿÿ̢ð øñúċð. ì̓íìþô íìüĀ ðìü 

ðì̟ư̈óìô ðÿĊÿøô øúô̟ ùúċíü íì îÿÿ̢ð úøìðì, þú ìîîì÷ô øúô̟ øìõ ðìîúø øñöÿùìð. 

ØìĆ÷ÿøúþ úôð íì íúüôĄúþ ðìü āìüôþìô óñüôù úîìüðì Ąÿðììýþ. 

ÐìüČô ÖúĀìüùôú̟ù, ì̟ø ìó ̢ô̟ìþô ðìüúó ̆(387 öø) îì ì̟ø ìó ô̢̟ìþô úíðúü ̆(160 

ø3/ý) ðìüČô öì÷úùþìüôù íì ô̟ýúí üìĀþì, Ąúāúíô üúýþô ÌøÿðìüČ, ðìü 36 öø ûúČùþìü ìó 

úøñóôĄô ðìüČú̟ô Ûìùÿ̢ ÎìāĄ íì úù Ĕúü ̆øñĄìîìð.  

Øôùþìì̊ô þìĄìööÿ÷ô ì̟îóìô ð. ÖúĀìüùôú̟ù (80%) ðìü ýúô̟÷ô üúýþô ì̟îóì, ðìü 

ùôĄñíôô ì̢ùÿíôô ì̊þúüơ̈ô̟ ˑôýúü øìîÿ̢ð ìýþ. Ðìü ô̊ýø̟úô íì÷ìùðþìüôùô ì̟îóì ðìü 

ċö ýú÷ þú 2500 øø íúüôĄúþ íì îÿÿ̢ð úøìðì, øúðÿ÷ú̟ô øìü̢ú íúĄìð, íñĄþìü ìó 40-50 

÷/ý ðìü 1 öø2 þìĄöô÷ øñðôì̟ùð. Ðìü ô̊ýøô Ąôøú÷ÿ Ąìü̊ôô ì̟îóì, öô ðìü úù øì̢üúô 

āÿðô ÖúĀìüùôú̟ù îì Ąúāúíô úù-Îìüóúí íì îÿÿ̢ð øñúċð, íì÷ìùðôô ì̊þúüơ̟̈ú̟ óôČðì 

ìó 4500 ø-üú þìĄöô÷ øñðôì̟ùð. ì̓þúüơ̈ô̟ ˑôýúü ìó ýìüì̟ðô íìüĀûĄ̛ þú íì ìùðúóìñ 

íì÷ìùðþìü ú̢õïôü øñĄìîìð, íôùúíìü ôù, ðìü ôù ú̢õ̟ú øìõðúùú̟ô ýñüíìüĀ îì 

ûôüċāú̟ô āÿüð óôČðìùð. Ðìü ì̟îóìô ÖúĀìüùôú̟ù ðìü øì̢øÿĆ 343 ûôüċā øìî̢ÿð ìýþ, öô 

øìýú̟ìþô ÿøÿøôô úùú̟ 115,3 öø2-üú þìĄöô÷ øñðôì̟ð.  

ÐìüČô ÖúĀìüùôú̟ù, öô ðìü íú÷úúí Úíô ýìĀñð ùúø ðúüìð, ìó ûôüċāô āÿüðñ, öô 

ðìü ùôĄñíô ì˶üíôô ì̊þúüơ̈ô̟ Öìüúþñïôù ú̢õïôü Ąÿðììýþ, ìó íì÷ìùðôô øÿþ÷ìô̊ 3280 

ø ̢úü̆ øñĄìîìð. ÛúČùþìü ìó üñóôĄïúô̟ ðìüČô Úíôíìüóìùï ̆ìó þìüìĀô üúýþô ðìüČô 

áìùìöì ùúøô ðìüČ Öìùôó øñíúĄìð. ÍìĆð ìó ċöú̢ċĄìî ̆íú ðìüČô áìùìöì- úùüú Ýúüíú 

ùúøôðì îì íìĆð ìó ú̢üôĄìî ̆íì ðìüČô Ýìüðìô ØôČùì ¬ úù ÖúĀìüùôú̟ù ùúøôðì 

øñĄìîìð. Ðìü ô̊ýøô ô̊þĆìô íú÷úôô øìü̢ú íì ðìüČ ċöăìùð úíðìîú̟ ìó ûôüċāú̟ñ, öô 

ðìü ùôĄñíôú̟ô ̢ìùÿíôô ėìþúüơ̈ô̟ ˑôýúü ú̢õïôü Ąÿðììùð, Ĕúü ̆øñĄìîìùð. Ûìý ìó 

ú̢üôĄìîôô ðìüČô Óúüöìøìü ðìüČô îúð ̆ ô̊ýøìù ðìüüìô úííÿüðìøúùìùð Ąÿðì þìùïþìü 

Ąÿðìù øñïôüìð. 

Íú÷úþìü ìó ýúíô ̊ðñ̟ìô Öìùôóíú÷ú ðìüČ ċöăìùð āìøïìĄþôüú íì øôý÷ô; ðìü ü ̛íì 

ư̈ô ðñì̟ 3 ðìüïú ̟øìî̢ÿð íÿðì, 7 öø. ûúČùþìü íúĄìð ĄìüĄìüìô Ûìüìöìùôó ú̢õïôü 

Ąÿðììýþ, öô ú̢üôĄìîôô úíô úù ì̊üôí þú 30 ø-üú þìĄöô÷ øñðôì̟ð, íì îÿÿ̢ð øñúüìð. 

ÛúČùþìü ìó ĄìüĄìüì þú úíðìîô Üúøôþ, ðìüČô Ýúüíú íú ýÿüĆìþô ûìýþÿ íì÷ìùð îì 

ûÿüøìîô̢ āÿð Āìü ̊øñöÿùìð. Ðìü ùìóðôöôô ô̊Ą÷ú̊ô ãôùúü ÖúĀôüùôïúù ìó ðìüüì 

íìüúøìðì, ìó íìõùô ơ̈ô̟ îìýñĆô (5-20 öø) ôˑýúü íì ô̊Ą÷úöô Öÿùìíúõ ú̢ü̆ Ąÿðì, ìó 

þìüìĀô üúýþ íì úù ðìüČ̟ú̟ô Îìüóúí îì áìùìöì, ìó þìüìĀô ăìû íúĄìð, íì ðìüČô é÷úö 

ċö̢ú øñĄìîìùð. Ðìü ôù Ĕú øìü̢úô ðìüČ íì Ąúāúíú̟ Ĕÿðú øñĄìîìð, öô ìó úùú̟ 

̢ỡíúü̟úô ýñüĄÿøúü Ąúāì øñïôüìùð. 

ÛúČþìü ìó üñóôĄïúô̟ ðìüČô áúùìöìô ÖúĀìüùôú̟ù ċïúù Ąúāúíô ùìóìüüìý ú̢ü̆ 

ùìøñĄìîìð. Ìó ùôĄñíôú̟, öô íú ðìüČô ì̊þúüơ̟̈ú̟ô ùìúùì̊ðìü íì÷ìùðô Íúíúþú ˶îì 

Ìöþìõ ûìõîìýþìùð íì ðìüČ þìù̟ú úíô ýúõô āÿüð íú úíðìî ̆øÿîì̊̊ìþ̆ ú̢ü̆ øñĄìîìð. 
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Ðìü ĕìîóìô ÖúĀìüùôú̟ù ðìüČú̟ñüú, öô ùìîĆú̟ô ïÿùúïÿùô ô˶óúðô̟  ̆ ðúüìùð, 

îúā̛üðìù øÿøöôù ìýþ. Øìü̢ú̟ú̟ô ðìüČô ÖúĀìüùôú̟ù ùôó ðìü ôù ú̢ ùìĄ̊ô ùìóìüüìý 

ðúüìùð. ÍìüĀô øìîýôø ̆ðìü þìĄìööÿ÷ô úíāñó ̆ðìü ðìüČú̟ñ, öô ìó íìüĀ îì ûôüċāú̟ 

ô˶óú øñïôüìùð, ùì̊Ąô ìýúýôüú øñíúóìð. ÙìĄ̊ô ûôüċāú̟ îì íìüĀ̟úô ìíìð ̆ùúăôó 

øñíúĄìð, ìó ôù ü,̛ ðìîúøùúöôô úíāñó ̆ ìýúýìù ìó ô̟ýúíô óìāôüìô úíô íìüĀ îì 

Ąôððìþùúöôô Āìüúøìðìùô þìüøì øÿìõċù öìüðì øñĄìîìð. 

Íì ðìüČú̟ñ, öô ìó íìüĀ ô˶óú øñïôüìùð ðìüČú̟ô øôČùìơ̈,̟ öô ðìü íì÷ìùðôô 1,5-2,8 

öø ̢úõïôü Ąÿðììùð; ðìüČú̟ñ, öô ìó íìüĀÿ íúüúù ô˶óú øñïôüìùð íì ùúô̟ċ̟úô úííÿüðìô 

øì̟ì÷÷̆ øÿþúíô ̊íÿðì íì÷ìùðôô øôČùìô øôùþìì̊ô þìĄìööÿ÷ô úíô úùú̟ öìøþìü 2 

öô÷úøñþüüú þìĄöô÷ øñðôì̟ùð, ðúāô÷ øñĄìîìùð. ÙìĄ̊ô ûôüċā̟ú ðìü ô˶óúðôô̟ô 

ăÿùôù ðìüČ̟ú̟ ùúăôó ìýþ. 

Ðìü ðôìïüìøøìú̟ô ûúČù ýìüĀìô íì÷ìùð, øôČùì îì ûìýþþìüô úíô ðìüČô 

ÖúĀìüùôú̟ù (ðôðíúùïúô̟ Þìüþö,̆ ûúČùúí), ðìüČú̟ô Îìüóúí þú íì ðìüČô ÖúĀìüùôú̟ù 

(ðôðíúùïúô̟ Ðì̟ìùì) ú̢ü̆ ĄÿðìùìĄ, ðìüČô ì̓üìþú ˶ (ðôðíúùïúô̟ ̓ìüìþú ˶ ðìü 

íìüúøìðïúô̟ ýìüì̟ðô Þúô̢öôýþúù) îì äôüöñùþ (ðôðíúùïúô̟ ãìüúýÿüā ì̟ùïúøô 

ú̢üôĄìî ̆íì ðìüČô ì̓üìþú)˶ úîìüðì Ąÿðììùð. ì̓õð öìüðìù ÷úóôø ìýþ, øìü̢úô óôČðô 

úí ðìü ì̟îóìú̟ô ðìüČú̟ô ÖúĀìüùôú̟ù, ì̓üìþú ˶îì äôüöñùþ íì øúô̟ ìûüñ÷ îì ô̊ýøìù 

íì øúô̟ ìîïÿýþ îì ýìüĀìô öìøþìüôùô úí íì øú̟ú̟ô úöþċíü îì ċùîìü üúýþ øñúċùð, öô þú 

ìùðúóìñ ðìü ĕú÷ìþô ùìíÿðìùô úíìùíúüú̟ íìüúô úíČü ̆ îì ðôïìü þì÷ìíúþô ýìþô̟ 

óìøúùô øÿúýôü øÿîúĀôì̊þ øñöÿùìùð. 

 

Üìýøô 3. áÿýÿýôċþú̟ô ïôðüú÷úïôô ðìüČô Îìüóúí (ðôðíúùïúô̟ Ðìì̟ùì) 

Figure 3. Hydrological features of Varzob river (Dahana checkpoint) 
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Üìýøô 4. áÿýÿýôċþú̟ô ïôðüú÷úïôô ðìüČô ì̓üìþú ˶(ðôðíúùïúô̟ ̓ìüìþú)˶ 

Figure 4. Hydrological features of the Karatag River (Karatag checkpoint) 
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øôùþìì̊ô ̟ìîóìô ðìüČô ÖúĀìüùôú̟ù ô÷̊ôøô úù āÿĄö íÿðì, íìüúô ôù ú̢õ̟ú 

ìøû÷ôþÿðìú̟ô íì÷ìùðô þìõ˶ôüČíôô ì̟üúüìþô Ąìíúùìüớ̆ îì øìîýôøôô ì̟îú, āÿĄöôô 

úù îì þÿ÷ô ċö ýú÷ ùúíìüúíìüôô íúüôĄúþ āúý øñíúĄìð. Ðì÷ñ÷ô úù, öô ì̟îóì ìó ýñ 

øôùþìì̊ô úüúïüìĀ ̆ ôíúüìþ ìýþ, Āìüô̊ċþô ùìóìüüìýüú ðìü ô÷̊ôøô ùúô̟ċ̟úñ, öô 

ÿ̟ðÿðô úùüú þìĄöô÷ øñðôì̟ùð, øÿìõċù öìüðìù øÿøöôù ìýþ. Þú ì̊ðüñ, öô ìó 

øôùþìì̟̊úô ơ̟̈̆ îì ðúøìùìơ̟̈ú̟ íì ì̢ùÿíÿ ì˶üí îì ì̢ùÿí íì îúðôú̟ô ˑôýúü, 

ÝÿüāìùðìüČô íú÷ú, ÖúĀìüùôú̟ùô ûúČù îì îúðôô ÍñĄöñùþ øñïÿóìüñø, ì̟üúüìþô ì̟îú 

þìðüôì̢ù îì ûìõ ðìü ûìõ ìó Ąôøú÷ÿ Ąìü ̊îì ìó Ąôøú÷ íì÷ìùð øñĄìîìð. Øôð̊úüô 

íúüôĄúþ íúĄìð, íì ýìøþô øÿú̊íô÷ ìĀóúôĄ øñČíìð. ØÿĄúô̟ðì̟ú ùôĄúù øñðôì̟ùð 

ðìü ô̊ýøô Ąôøú÷ÿ Ąìü̊ôô ì̟îóì øì̢üúô āÿðô ÖúĀìüùôú̟ù îì Ąúāúíô úù-Îìüóúí íì 

îÿ̢ÿð øñúċð. 

Öì÷ôðîúòìĕú: íúüôĄúþ, ïôðüú÷úï,̆ ô̊÷ôø, ÖúĀìüùôú̟ù, úíô ýìĀñð, ûôüċā, 

ĉöú÷úïôċ, ì̟üúüìþ, úíāñó,̆ Îìüóúí, ì̓üìþú.˶ 

 

ɻʀɼʈʆʃʆɻʀʏɽʉʂʀɽ ʀ ʂʃʀʄɸʊʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ ʌʆʈʄʀʈʆɺɸʅʀʗ 

ʇʆɺɽʈʍʅʆʉʊʅʆɻʆ ʉʊʆʂɸ ɹɸʉʉɽʁʅɸ ʈɽʂʀ ʂɸʌʀʈʅʀɻɸʅ 

ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʶʪʩʷ ʩʪʨʫʢʪʫʨʘ ʤʥʦʛʦʣʝʪʥʝʡ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʟʘ ʷʥʚʘʨʴ, ʢʘʨʪʘ ʛʦʜʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʢʣʠʤʘʪ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʂʘʬʠʨʥʠʛʘʥ. ɺʝʩʴ ʨʝʛʠʦʥ ʙʘʩʩʝʡʥʘ 

ʨʝʢʠ ʂʘʬʠʨʥʠʛʘʥ ʠʤʝʝʪ ʩʫʭʦʡ ʢʣʠʤʘʪ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤʠ ʘʤʧʣʠʪʫʜʘʤʠ 

ʩʫʪʦʯʥʳʭ ʠ ʩʝʟʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʟʘʩʫʰʣʠʚʦʩʪʴʶ ʠ ʥʝʨʘʚʥʦʤʝʨʥʳʤ 

ʚʳʧʘʜʝʥʠʝʤ ʦʩʘʜʢʦʚ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ. ʊʦ, ʯʪʦ ʙʘʩʩʝʡʥ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ ʟʦʥ, 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʫʱʝʩʪʚʝʥʥʦʝ ʦʪʣʠʯʠʝ ʢʣʠʤʘʪʘ ʨʘʡʦʥʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʛʦ 

ʪʝʨʨʠʪʦʨʠʶ. ʇʦ ʤʝʨʝ ʧʨʦʭʦʞʜʝʥʠʷ ʦʪ ʛʦʨʥʳʭ ʨʘʡʦʥʦʚ ʠ ʧʨʝʜʛʦʨʠʡ ʥʘ ʶʛʦ-ʟʘʧʘʜ ʠ ʶʛ ʢ 

ʜʦʣʠʥʘʤ ɻʠʩʩʘʨʘ, ʉʫʨʭʘʥʜʘʨʴʠ, ɺʝʨʭʥʝʡ ʉʫʨʭʘʥʜʘʨʴʠ, ʅʠʞʥʝʛʦ ʂʘʬʠʨʥʠʛʘʥ ʠ 

ɹʝʰʢʝʥʪʩʢʦʡ ʜʦʣʠʥʳ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʩʪʝʧʝʥʥʦ ʠ ʥʝʫʢʣʦʥʥʦ ʧʦʚʳʰʘʝʪʩʷ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ 

ʠ ʩ ʩʝʚʝʨʘ. ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʅʘʙʣʶʜʝʥʠʷ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ʧʨʦʪʝʢʘʝʪ ʧʨʠʪʦʢ ʂʘʬʠʨʥʠʛʘʥ ʠ ʝʛʦ 

ʧʨʠʪʦʢ ɺʘʨʟʦʙ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʘʜʢʠ, ʛʠʜʨʦʣʦʛʠʷ, ʢʣʠʤʘʪ, ʂʘʬʠʨʥʠʛʘʥ, ʙʝʣʘʷ ʚʦʜʘ, ʣʝʜʥʠʢ, 

ʵʢʦʣʦʛʠʷ, ʪʝʤʧʝʨʘʪʫʨʘ, ʧʘʚʦʜʦʢ, ɺʘʨʟʦʙ, ʂʘʨʘʪʘʛ. 

 

HYDROLOGICAL AND CLIMATIC CONDITIONS OF FORMATION OF SURFACE 

FLOW OF THE KOFARNIHON RIVER BASIN  

The article studies the structure of the long-term average monthly air temperature for 

January, a map of annual precipitation, hydrological conditions and climate of the formation of 

the surface flow of the Kofarnihon river basin. The whole region of the Kofarnihon river basin 

has a dry climate, which is characterized by high amplitudes of daily and seasonal temperature 

changes, aridity and uneven precipitation throughout the year. The fact that the basin consists of 

three orographic zones, a significant difference in the climate of the districts that make up its 

territory can be identified. As we pass from mountainous areas and foothills to the south-west 

and south to the valleys of Gissar, Surkhandarya, Upper Surkhandarya, Lower Kofarnihon and 

Beshkent valley, the temperature gradually and consistently rises from the north-east and from 

the north. The amount of precipitations is increasing in the opposite direction. Observations 

show that in the north-eastern part of the basin there is a tributary of the Kofarnihon and its 

tributary Varzob. 

Keywords: sediments, hydrology, climate, Cofarnihon, white water, ice, ecology, 

temperature, pavodok, Varzob, Karatag. 
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ßÐÖ 551.761(575.3) 

ØÌÎפÑæ, ׳ÌּתØ ÎÌ ØßÙÚÝÔÍÌÞ׳ÚÔ ÝÞÜÌÞÔÏÜÌàÔÔ ÞÌ׳äÔÙ׳ÚÔ 
ÛÑÜØÔ ÛÚ¾ÙÔ ÛÚØÔÜÔ äÔØÚ×Ä 

 
Ýì÷ôāúî à.Ý. 

àô÷ôì÷ô ÐúùôĄïú״ô ðìî÷ìþôô Øúýöîì íì ùúøô Ø.Î.×úøúùúýúî ðìü Ą.ÐÿĄìùíñ 
 

Øôùþìץìô ýþüÿöþÿüôô Ûúøôüô äôøú÷, öô íì ýôýþñøìô ûÿĄôĄ״úô ÌĀסúùôýþúù 
­ Ûúøôü ­ Öÿù÷ÿù ðúāô÷ øñĄìîìð, ðìü öìùúüô Ąôøú÷ôô Ûúøôü íì øìýúĀìô íñĄþìü 
ìó 350 öô÷úøñþü þÿ÷ öìĄôðììýþ. Ôðúøìô úù ðìü øìîóñô áôþúõ ץìþúüö״ô Öôùïþìÿ îì 
ûÿĄþì״úô íñüÿùôô ץìþúüö״ô Öÿù÷ÿù îì ðìü ÌĀסúùôýþúù - øôùþìץìô Ýÿüāúí 
øñíúĄìð [1] (Üìýøô 1.). Ýúāþúüô ïñú÷úïôô øôùþìץì þì״Ąôù״úô ìó ðìîüìô öìüíúù þú 
ðìîüìô íÿüüú ðìü íìü øñïôüìð, öô íú øú÷ìýýìô ùñúïñù ûÿĄôðì Ąÿðì, ċö ץôþĆìô 
ðìîúøðúüüú þìĄöô÷ øñðô״ìùð îì ìó ýìøþô ֹוìùÿíÿ Ąìüץ íì Ąôøú÷ÿ סìüí ûìõ ðìü ûìõ 
øñĄìîìð. Þú ôøüÿó ðìüìֹוìô úøÿóôĄô ýþüìþôïüìĀôċô ûñüøô Ûúøôüô äôøú÷ āñ÷ñ 
Āìüץ øñöÿùìð îì ùúøÿöìøøì÷ øñíúĄìð. Ðìü ôù øìץú÷ì ֹוìðîì÷ô ÿøÿøôô ýþüìþôïüìĀôô 
ûñüø íìüúô øôùþìץìô Þñþôý üôúċ Ąÿðììýþ [2].  

Ðìü þì״Ąôù״úô ûñüøôô øôùþìץìô þìîýôĀĄÿðì ץìüôí ״ìøìô ċüÿý״úô ֹוìðîì÷ô 
ýþüìþôïüìĀôô øôùþìץìô Þñþôý, íì ôýþôýùúô Ìýýñ÷ îì ÐúüìĄìø [3] Āìüץ öìüðì 
Ąÿðììùð. Ðìü ôù ֹוú ìó ֹוô״ìþô ýþüìþôïüìĀ ìó ûúČù þú íú÷ú ôù״ú øÿץìüüìü öìüðì 
Ąÿðììùð: ċüÿý״úô Ýìöøìü, ëāþúĄ, Íú÷úü, Öÿíñüïìùðì, Øÿüסúí, Øôðôċ îì ּתÿ÷Āì. 
Ìöýìüôċþô úùāú íì ץìíìþ״úô ״ìøôù ùúø (ëāþúĄ, Íú÷úü, Öÿíñüïìùðì, Øÿüסúí) 
öúøô÷ìù øÿîúĀôץìùð. ëüÿýô Ýìöøìü íì ץìíìþô áúüôֹו øÿîúĀôץìþ øñöÿùìð. 
Þì״Ąôù״úô ċüÿý״úô Øôðôċ îì ּתÿ÷Āì ץôýøô ץìíìþô Ûúøôü øñíúĄìùð. Ýìü״ìðô íìõùô 
 ,úíסúô Öÿíñüïìùðì îì Øÿü״úô ûúČù îì øôČùìô ýôýþñøìô ûñüø ìó íìõùô ċüÿý״ôýøìþץ
ðìü íìõùô ץôýøìþ״úô øôČùì îì íú÷ú ðìü ýìü״ìðô ûúČùôô ïÿü״ô ãìûýúõ (ċüÿýô 
Øôðôċ) øñïÿóìüìð. ׳ÿðÿðô ċüÿý״ú îì ץìíìþ״ú ðìü ìöýìü øìîüôð״ú íú ýìü״ìðô 
îú״ôð״úô ÷ôþúýþüìþôïüìĀ øÿîúĀôץìþ øñöÿùìùð. נìĀýôô ÿøÿøôô þì״Ąôù״úô ûñüø 
4100 ø ìýþ. Þì״Ąôù״úô ûñüø ûìõîìýþì ðìü íú÷úô ץìíìþô öìüíúù øñíúĄìùð. פôýøìþô 
íú÷úôô íÿüüôĄô öìüíúù íú ú״ìöýìùï״úô úüïìùúïñù-ðñþüôþôô ýîôþìô Óôðìðìüì, öô 

ðìü þì״Ąôù״úô ùìóðôöô úù״ú íúץôøúùðì״úô öúùúðúùþ״úô Idiognathodus 
marginodosus Grayson, Id. sulcatus Higgenset Bouckaert, Id. aff Fossatus Branson et. 
Mehl., Id. aff acutus Gunnel, Id. sp. juv. Gondolellì cristata Furduj öìĄĀ Ąÿðììùð. Ôù 
öúøû÷ñöý ðìü íúüìô ýôùùÿ ýú÷ô íìĄöôüÿ-øúýöîìô ûúČù Ąì״úðìþ øñðô״ìð. Ìó ùôïú״ô 
ýþüìþôïüìĀ íì÷ìùðþìü ֹוôùý״úô ýîôþìô פì÷ìôöÿ״ùìô (?) öìüíúùô íú÷ú îúץñĆ 
øñĄìîìùð (ýîôþìô פì÷ìôöÿ״ùìüú Î.Ô. Ðìîôðúî [4] ðìü Ðìüîúóô ֹוìùÿíÿ סìüí ״ìøăÿù 
 úô þúüôö îì״ô öìüíúùìþôô äìïúù øÿìõċù öìüðììýþ îì úù ìó úāìöýìùï״ÿóĆô ïÿüוֹ
 ìþô״ôוֹ ÿðú öìüðì øñĄìîìð). Ìóוֹ úô ïô÷ðúü ôíúüìþ ìýþ. Ìó ôù ü, ýîôþì Ąìüþìù״ôùýוֹ
öúøû÷ñöýô öúùúðúùþ ֹוôùý״úô ýîôþìô פì÷ìôöÿ״ùì íì ċüÿýô Öìýôøúî-Ïòñ÷ô öìüíúùô 
íú÷ú øÿîúĀôץìùð. äĆíìô ûúČùô ûñüø þì״Ąôù״úô ïÿü״ô ãìüôøðìüì (ýîôþì״úô 
áúüôֹו, Óôסìü îì ãñ÷ìøăô), ôùăÿùôù ýîôþìô ÝìĀñððìüúùüú øÿþþì״ôð øñöÿùìð. Ðìü 
Ðìüîúóô ֹוìùÿíÿ סìüí, ðìü ûúċô þì״Ąôù״úô ûñüø, íì סìõü ìó ôù, ýîôþìô ú״ìöýìùïô 
Ýñíôýÿüā āúý ìýþ. Îú״ôð״úô ùúøíìüĄÿðìô ûñüøô ûúČù íì ċüÿý״úô Ìýýñ÷ (ýîôþìô 

Ýñíôýÿüā), Ýìöøìü øÿîúĀôץìùð. Ûñüøô ûúČù ìó øìֹוøô Āìþýôċ״úô øÿüìööìíô 
þì״Ąôù״úô ìýúýìù íì״ü ìó ץìĆü״úô ùôýíìþìù ăÿץÿü (ýîôþìô áúüôֹו) þú ץìĆü״úô ùì 
úùץìðìü (ýîôþì״úô ãñ÷ìøăô, ÝìĀñððìüúù) îì ôùăÿùôù ýÿíìöîì÷ (ýîôþìô Óôסìü) 
ôíúüìþ ìýþ. Íúċð ïÿĀþ, öô ûìõðúôĄô þì״Ąôù״úô ûñüøô ûúČù ðìü óìøôùìô ìîֹוô 
ĀìĆú÷ôċþô îÿ÷ץúù (íì ôýþôýùúô óìøúùô ÝìĀñððìüúù) ýÿüìþ ïôüôĀþììýþ. ׳ìֹוøô 
øì״ýÿ÷úþô îÿ÷öìùúïñùôô íì ìýýúþýôìþýôċô ìùðñóôþ״úô öì÷öì÷ øìùýÿí, ץìüôí ùôýĀô 
 .ìð״úô ûñüøô ûúČùüú þìĄöô÷ øñðô״Ąôù״øô ÿøÿøôô þìוìֹ״

ëüÿýô Ýìöøìü (ץìíìþô áúüôֹו) þì״Ąôù״úô ìó ֹוô״ìþô Āìÿùôýþ āúýô ץìíìþô 
áúüôֹוüú ðìü íìü øñïôüìð, öô סìĀýôċĄ 492,5 ø ìýþ. Ýìü״ìðô íú÷úôô ċüÿýô Ýìöøìü 
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(ùôýíìþìù Ąìüþ) íú íú÷úô ýîôþì üúýþ øñúċð. ëüÿýô Ýìöøìü ðìü ðúāô÷ô øôùþìץìô 
Ðìüîúó-Ûìýôú÷úõ íì ץìíìþô áúüôֹו öúøô÷ìù øÿîúĀôץ ìýþ [5]. 

Ïÿü״ô ãìüôøðìüì. Ýîôþìô áúüôֹו íú üôþøôöôô óÿð-óÿð íì ״ìø ûìõîìýþìùô 
 ìùס ì íú øìîúðô ûôüúö÷ìýþôöוúô øìõðìö÷ìýþôö îì ïô÷ôù, öô þú ôù Č úù ðìüìֹ״ôùýוֹ
Ąÿðììýþ, ôĀúðì øñČíìð. Ðìü þìüöôíô ýîôþì āñ÷ñ öìø ץìíìþ״úô þÿĀ״ú (Č úüþúþÿĀôþ״ú), 
ïüìîñ÷ôþ״úô ûú÷ôøôöþ îì ú״ìöýìùï״ú øìîֹוÿðìùð. ÞìøúĊ÷ô ýÿýþô óôČðĄìîôô 
øôץðúüô ץìíìþ״úô íìõùô ֹוôùý״úô ûýìøøôþ, ôùăÿùôù þìùúýÿíô ûôüúö÷ìýþ״úô ðìü 
úù״ú øìîֹוÿðíÿðì ìó ûúČù þú íú÷ú ðìü ץìð-ץìðô ץôþĆì øÿĄú״ôðì øñĄìîìð. Ýìü״ìðô 
ûúČù āñ÷ñ üìîĄìù íÿðì, ץìð-ץìðô íú÷úô ץìíìþ״úô ïô÷ô āúöôýþìüüìùï îì ú״ìöýìùï״úô 
÷ôùóì״úô ýûúùïú÷ôþ״úô ýôČ״ (ìùì÷úï״úô ýîôþìô פì÷ìôöÿ״ùì) öìĄôðì Ąÿðììýþ. Ðìü  

íú÷úô ôù ýìü״ìð ðìü þìüöôíô ÷ôþú÷úïôô þì״Ąôù״ú þìĎõôüúþô íì ùìóìü ùìøúČù 
øÿĄú״ôðì öìüðì øñĄìîìð (ûìõðúôĄô ùìîĆ״úô ö÷ìýþôö, ìó úù ֹוÿø÷ì ùìîĆ״úô 
ûôüúö÷ìýþôö), ïìüăìùðñ öô þì״Ąôù״úô ýîôþìô áúüôֹו ìó ֹוôāìþô üìùïìĄ ìó þì״Ąôù״úô 
ûúČù ìøì÷ìù Āìüץ ùìøñöÿùìùð. Ýìü״ìðô íú÷ú íú þì״Ąôù״úô ýîôþìô Óôסìü ùôýíìþìù 
Ąìüþ - íú ûìõðúôĄô úøøìî ðìü ץôýøìþô þÿĀ״ú îì þÿĀôþ״úô āúöôýþìüüìùï, 
ùìøÿð״úô āúöôýþìüüìùïô ýìíóăìô ûýìøøôþ øÿץìüüìü öìüðì øñĄìîìð. נìĀýôô ÿøÿøôô 
þì״Ąôù״úô ýîôþìô áúüôֹ492,5 ו øñþüüú þìĄöô÷ øñðô״ìð.  

ëüÿýô ëāþìĄ (ץìíìþ). é.ë. ×ñîñù îì Î.ê.Ðøôþüôñî [6] úùüú ìó þìüöôíô ċüÿýô 
Ðìüîúóô ýúāþúüô Ù.Ï. Î÷ìýúî [7] ֹוÿðú öìüðìùð. ëüÿýô ëāþìĄ (ץìíìþ) ìó þì״Ąôù״úô ìó 
ăô״ìþô Āìÿùôýþ þìîýôĀĄÿðìô ýîôþìô Óôסìü îì óñüíìùðô ûúČùôô ýîôþìô ãñ÷ìøăôù 
ôíúüìþ ìýþ. Ýìü״ìðô ûúČùôô ċüÿý íú ûúċô ýîôþìô Óôסìü üúýþ øñúċð, ïìüăìùðñ öô ðìü 
ôù ýìþ״ ùôĄúùðúð״úô øÿĄìāāìýô íôúýþüìþôïüìĀ ûìõðú ùìĄÿðììùð. Ýìü״ìðô íú÷úôô 
ċüÿýô ëāþìĄ ðìü ýìץĀô óñüýîôþìô ûúČùôô ýîôþìô ãñ÷ìøăô øñïÿóìüìð, öô ðìü íú÷úô úù 
íôúïñüø״úô öì÷úùô Āÿóÿ÷ôù-ì÷ìĀ״úô íì״ü øìîֹוÿðìùð, öô Āÿóÿ÷ôùôð״úô ùìøÿðô 
Íú÷úüøúùìùð ðúüìùð. נìĀýôô ċüÿý (ץìíìþ) 630-640 ø ìýþ.  

Ýîôþìô Óôסìü. Úù þìù״ú ìó þì״Ąôù״úô îÿ÷öìù-ðñþüôþ ôíúüìþ ìýþ, öô ðìü 
íìõùô úù״ú þÿĀ״ú îì úüþúþÿĀôþ״ú (65%) íìüþìü ðúüìùð. 35 Āúôóô íúץôøúùðì 
ûìüìþÿĀôþ״ú øñíúĄìùð. ׳ìֹוøô ìýúýôô øì״ýÿ÷úþô ûôüúö÷ìýþôö íì ùôøìô ûúČùô 
 úô״ôùýוֹ üúýþ øñúċð. Ðìü ùôøìô íú÷úôô ýîôþì (üôíìù I80 øץìĀý þìס) ôþĆìץ
ûôüúö÷ìýþôö îì îÿ÷öìùúïñù-þì״Ąôù þìץüôíìù ðìü þìùúýÿíô íìüúíìü ֹוúõïôüìùð îì 
ðìü ץôýøìþ, ăÿù ץúôðì, íì ùìîíìþ øñúċùð. פôýøìþô íú÷úôô íÿüüôĄ (ýîôþìô ãñ÷ìøăô) 
íú öú״ôĄô ùìóìüüìýô Ąÿøúüìô íìõùô ץìíìþ״úô îÿ÷öìùúïñù îì óôČð Ąÿðìùô øôץðúüô 
ú״ìöùúöôô þì״Ąôù״úô ô״úþìöÿùìùðì Āìüץ øñöÿùìð. Ýôùùÿ ýú÷ô ýîôþìô Óôסìü, íì 
ïÿĀþìô é.ë. ×ñîñù, ðìü ״ìֹוøô øôùþìץìô ûúČùôô ċüÿýô ċāþìĄ ùìýí Ąÿðììýþ [6]. נìĀýôô 
ÿøÿøôô ֹוôùý״ú 362,4 ø íÿðì, ðìü ýìøþô Ąôøú÷ÿ Ąìüץ þú 400- 420 ø (ðìüČô Ýìùïúíì) 
óôČð Ąÿðì, ðìü ץôþĆì״úô ֹוìùÿíÿ סìüíôô Ðìüîúó þú 200 ¬ 300 ø öìø øñĄìîìð [6]. 
Óìāôüì״úô îÿ÷öìùôĊ ðñþüôþôô ýîôþìô Óôסìü þìüöôíô ûñþüúïüìĀôô øÿüìööìí ðúüìùð 
îì ðìü óñüô øôöüúýöúû þìĄāôýìĄúù ðÿĄîúü ìýþ. Ðìü íìõùô úù״ú ץìüôí ״ìøìô 
ùìîĆ״úô ïÿóìüìùðì ìó ûôüúö÷ìýþôöôô øÿîúĀôץ íì þì״Ąôù-ûôüúö÷ìýþôö îì 
ûôüúö÷ìýþôö-þì״Ąôù îì ÷ìîì״ú (ðìüČô Ýìùïúíì, ôùăÿùôù ðìü ýþüìþúþôûô ץìð-ץìðô 
ðìüČô Óôסìü, Ðìüîúóô ֹוìùÿíÿ סìüí) Āìüץ øñöÿùìùð. 

ëüÿýô Íú÷úü (ץìíìþ). ÍÿüüôĄ״úô ċüÿýô Íú÷úü ðìü úýúüô øÿ״ìץץôöúùô ûñĄôù 
ùôýíìþìù ûÿüüì íìČù Ąÿðììùð [8,9]. Þì״Ąôù״úô ýîôþì íú āÿýÿýôċþ״úô Āìÿùìî 
øÿĀìýýì÷ þìîýôĀ öìüðì øñĄìîìùð. Úù ץôýøô íú÷úôô ýîôþìô ãñ÷ìøăô îì ûÿüüì ýîôþìô 
ÝìĀñððìüúùüú ðìü íìü øñïôüìð. Íì ïÿĀþìô é.ë. ×ñîñù, óñüýîôþì״úô ûúČùôô ýîôþìô 
Ïÿùðìüì ùôó íì ôù ֹוú Ąúøô÷ìùð (íì þìîýôĀô ċüÿýô ëāþúĄ, ôùăÿùôù öúüô ×ñîñù, 
Ïüÿùþ, Ðøôþüôñîì [9] ùôïìüñð). Ýìü״ìðô íú÷ú ìó íú÷úô ýîôþìô ÝìĀñððìüúù øñïÿóìüìð. 
 .üôíìù 530 ø ìýþץìĀýôô ýîôþì þìנ

Ýîôþìô ãñ÷ìøăô íú þìüöôíô ïÿùúïÿù îì ýúāþúüô øÿüìööìíô øìֹוøô þì״Ąôù״úô 
îÿ÷öìù-ö÷ìýþôö îì öìüíúùìþ ôĀúðì ČĀþììýþ. Ðìü ùôøìô ûúČùô íÿüüôĄ ֹוôùý״úô 
îÿ÷öìù-ðñþüôþ (þÿĀôþ״úô ûýìøøôþ îì ïô÷, ïüìîñ÷ôþ״úô îÿ÷öìùþñüüôïñù) 
íìüþìü ðúüìùð. Ðìü íú÷ú, סìõü ìó ôù, ìöýìü îìץþ ץìíìþāúô ú״ìöýìùï (ìó ֹוÿø÷ì 
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íôúïñüø) îì ïô÷āúö, ôùăÿùôù ץìíìþ״úô öúùï÷úøñüìþ״úô ûú÷ôøôöþ øìîֹוÿðìùð. Ôù 
ýúāþúüô ýîôþìô ãñ÷ìøăô ôøöúù øñðô״ìð, öô ðìü ץôýøìþô ôýþôùúð ðÿ óñüýîôþìüú ֹוÿðú 

öÿùñø: ûúČù (242 ø) îì íú÷ú (171,5 ø). Ýôùùÿ ýú÷ô þìĄìööÿ÷üú úāôüô ëāþìĄ - 
ìîîì÷ô Íú÷úü øÿìõċù øñöÿùìùð [5]. נìĀýôô ÿøÿøôô þì״Ąôù״ú 413,5 ø ìýþ. ëö ץìþúü 
øÿ״ìץץôץúù íìü ôù ùìóìüìùð, öô ðìü ýìøþô Ąôøú÷ÿ Ąìüץ (ðìü íú÷úúíô îúðôô 
ãìüôøðìüì) סìĀýôô ýîôþì ìó ýìíìíô þìðüôֹוìù ùúûìðôð Ąÿðìùô úù îì ôîìóĄìîôô 
Āìþýôì÷ íú ú״ìöýìùï״úô ÝìĀñððìüúù þú 0 ø öìø øñĄìîìð. [8,9]. 

Ïÿü״ô Ðìüîúó. Ýîôþìô ÝìĀñððìüúù ìó ú״ìöýìùï״úô ïÿùúïÿù ôíúüìþ ìýþ. Ðìü 
ùôøìô ûúČùô ýîôþì ùìîĆ״úô úüïìùúïñù (üôĀ) îì ðñþüôþ íìüþìü ðúüìùð, öô 
þìðüôֹוìù íì íú÷ú ú״ìöýìùï״úô íôúāñøúïñù îì úüïìùúïñù-ðñþüôþ ֹוúõ øñïôüìùð. Íì 
ïÿĀþìô é.ë. ×ñîñù [6], íÿüüôĄ״úô ýîôþìô Ąôøú÷ÿ Ąìüץ îúץñĆïìüðôðì, ôùăÿùôù 
 .úüú ðìü íìü øñïôüìùð״úô ûú÷ôøôöþ îì öúùï÷úøñüìþ״úô ìüïô÷÷ôþ, üñïýìùï״ìíìþץ
Ðìü ״ìøôù ýìøþ סìĀýôô þì״Ąôù״úô ýîôþì ùôó ìó 358,5 ø þú 1000 ø (ðìü íú÷úúíô ðìüČô 
ãìüôøðìüì) øñìĀóúċð. Íúċð ïÿĀþ, öô øú íìü āô÷úĀô øÿ״ìץץôץúùô ûñĄôù íì þìîüô 
ô÷úîì ú״ìöýìùï״úô úüïìùúïñù-ðñþüôþ îì úùöú÷ôþôö-ì÷ìĀô íì״üôô āúöôýþìüüìùïüú 
íú סìĀýôìĄ 42,5 ø íì ýîôþìô ÝìĀñððìüúù ðúāô÷ öìüðñø. Ðìü ץìð-ץìðô íú÷úô ôù 
 ÿð ìýþ, öô ðìüוìðô āñ÷ñ øÿìõċù üìîĄìù íú ýîôþìô Ïÿùðìüì øìîֹ״ú ýìü״ìíìþץ
ôîìóĄìîôô ċöíúüìô ֹוôùý״úô öìüíúùìþ íú þÿĀ״ú îì þÿĀôþ״úô üìùïúüìùï ôĀúðì 
ČĀþììýþ. Ýìü״ìðô ûúČù íú ýîôþìô ãñ÷ìøăô ðìü ûúċô ú״ìöýìùï״úô ôāăìøô ì÷ìĀô 
íì״üôô āúöôýþìüüìùï öìĄôðì Ąÿðì, íú ìó íìõù üìĀþìùô ֹוôùý״úô îÿ÷öìù-ðñþüôþ îì 
ïô÷ðúü øÿץìüüìü öìüðì øñĄìîìð. Íì ïÿĀþìô é.ë. ×ñîñù, ýôùùÿ ýú÷ô ýîôþìô 
ÝìĀñððìüúù ìýúýìù íì ċüÿýô Íú÷úüô ûñüøô ûúČù üúýþ øñúċð. Ìøøú ìó ýìíìíô 
µ÷ìסòôĄ½-ô ÷ìþñüì÷ôô ýìü״ìðô ûúČùôô ýîôþìô þìîýôĀĄÿðì, ýôùùÿ ýú÷ô ëāþúĄ 
(ëāþúĄ-Íú÷úü)-ô ץìíìþ״úô ûúČùôô ýîôþì íôðÿùô ôýþôýùú øñíúĄìð [6]. 

ëüÿýô Öÿíñüïìùðì ìó ֹוô״ìþô ״ìֹוøô ýþüìþôïüìĀ íì ץìíìþô ״ìøùúø øÿîúĀôץ 
íÿðì, ìó þì״Ąôù״úô Āìÿùôýþ þìîýôĀĄÿðìô ýîôþìô Ïÿùðìüì îì ìùì÷úï״úô Āìþýôì÷ôô 
úù ­ ֹוôùý״úô Āìÿùôýþ ùúúĄöúüô îÿ÷öìùúïñù-ö÷ìýþôöôô ýîôþìô Ðìüìôþìùïô ïÿü״ô 
Ôú÷÷ôāìü ôíúüìþ ìýþ. Ýìü״ìð íú ċüÿýô Øÿüסúí (ץìíìþ) ýÿùĆ íÿðì, ìó üô øìĀ״ÿø״úô 
øìîֹוÿðì ðìü ðúāô÷ô ýîôþìô Ðìüìôþìùï öìĄôðì øñĄìîìð [5]. Ðìü ôù øìץú÷ì þìö÷ôĀ 
öìüðì øñĄìîìð, öô ôù ýîôþì íì þìüöôíô ץìíìþô Öÿíñüïìùðì ðúāô÷ öìüðì Ąìîìð. Ðìü 

ìýúýô ôù סìĀýôô ÿøÿøôô ýîôþìüú 1700 ­ 1800 ø þìāøôù öìüðìù øÿøöôù ìýþ.  
Ýîôþìô Ïÿùðìüì. ÞìîýôĀô ýîôþì íìüúô øìõðúùô ýþüìþúþôû úîìüðì Ąÿðììýþ 

[10,11]. Ï.Ì. Ðÿþöñîôă îì Ø. Öì÷øćöúîì ôù ýîôþìüú ״ìøăÿù ûñüøô ûúČù íìüüìý 
öìüðììùð; ðìü ìõùô óìøúù úùüú íú÷úüô ðñüôù ­ ċüÿýô Öÿíñüïìùðì øñ״ôýúíìùð [6,7,9]. 
Ýìü״ìðô ûúČùôô ץìíìþ íì íú÷úô ú״ìöýìùï״úô üôĀô ýîôþìô ÝìĀñððìüúù üúýþ øñúċð; 
ýìü״ìðô íú÷ú ìó ûúċô öúøû÷ñöýô îÿ÷öìùôĊ ðñþüôþôô þì״Ąôù״úô ïÿü״ô Ôú÷÷ôāìü 
øñïÿóìüìð. Ðìü ôù øìץú÷ì ýìü״ìðô ûúČùôô ץìíìþô Ïÿùðìüì ìó üô ûìõðúôĄô úøøìîôô 
ìîîì÷ôù ֹוôùý״úô îÿ÷öìù-ðñþüôþ ðìü íú÷úô ú״ìöýìùï״úô ץìíìþô Āÿóÿ÷ôù îì ì÷ìĀô 
íì״ü-úùöú÷ôþ öìĄôðì Ąÿðììýþ. 

Ïÿü״ô Ïÿùðìüì íì þìîüô üìîĄìù íì ýñ óñüýîôþì ֹוÿðú øñĄìîìð: ûúČùôô þÿĀ-
ú״ìöýìùï (248,5 ¬ 254,9 ø), øôČùì, öô ìó ú״ìöýìùï״úô íôúïñüø (üôĀ) (580 ¬ 720 ø) 
ôíúüìþ ìýþ îì íú÷ú, öô ðìü ýúāþúüô úù ״ìø ֹוôùý״úô îÿ÷öìùôĊ ö÷ìýþôö îì ìýúýìù 
 ìĀýôô ÿøÿøôô ýîôþìôנ .úô öìüíúùìþ (604,9-670,9 ø) ôĄþôüúö øñöÿùìùð״ôùýוֹ

Ïÿùðìüì ìýúýìù ìó ýìíìíô óÿð ôîìóĄìîôô סìĀýôô ֹוôùý״úô üôĀ þìסõôüČíìùðì íÿðì, îì 
ðìü ùìóðôöôô íÿüüôĄô ôýþôùúð 1433,4 - 1645,8 ø ìýþ. 

Ýîôþìô Ðìüìôþìùï ðìü íú÷úô ֹוôùý״úô þÿĀ-ú״ìöýìùïôô Ïÿùðìüì íú øÿîúĀôץìþ 
 üôíìù ċöāñ÷ìôץìĀýôìĄ 222,5 - 241,5 ø øñíúĄìð. Úù íú þìùúýÿíô þìס ,úõïôü íÿðìוֹ
 ú îì״ðÿðô þÿĀ״ðúüô øìץúô þÿĀôþ (48%) îì îÿ÷öìùúþñüôïñù (52%) íú øô״ôùýוֹ
þìøúøìù ùìíÿðìùô ֹוôùý״úô üñāþìĄÿðì þìîýôĀ öìüðì øñĄìîìð. áÿýÿýôċþô ÿøÿøôô 
 ú (þú 40%) îì íìĆóìù״ìù ïìüðúùôðì Ąÿðìùô úùס ú ìó öìüíúùìþô öì÷þýôõ״ôùýוֹ
øìîֹוÿðôċþô öúùöüñþýôċ״úô öìüíúùìþ ­ öì÷öüñþ øñíúĄìð. Þìøúøô ץìíìþ״ú îúóñ״ 
ýþüìþôĀôöìþýôċ Ąÿðììýþ îì íú ïÿùúïÿùüìùïôô ץìíìþ״ú Āìüץ øñöÿùìð.  
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ØìĆ÷ÿøúþô úîìüðìĄÿðì úôð íì øìîץñĆ, ״ìֹוø îì øÿùúýôíìþ״úô ýþüìþôïüìĀôô 
þìāĄôù״úô ûñüøô ûúČùô Ûúøôüô äôøú÷ ìîîì÷ôù öĘĄôĄô øÿîúĀôץìþ ùìøÿðìùô 

ýāñøì״úô öĘ״ùìĄÿðìô øôùþìץìîôô ýþüìþôïüìĀ ðìü Þúֹוôöôýþúù øìîֹוÿðì, íì ּתìðîì÷ô 
Íìõùì÷øô÷÷ì÷ôô ÝþüìþôïüìĀôô øÿúýôü (ðìü ìýúýô ּתìðîì÷ô ýú÷ô 2004) îì פìüúü״úô 
Öÿøôþìô íìõùôôðúüìîôô ýþüìþôïüìĀ îì öúøôýýôċ״úô ðúôøôô úù [12] øñíúĄìð 
(Üìýøô 2.). 

 
Üìýøô 1. Þìü״íìùðôô øôùþìץìô ýþüÿöþÿüôô Ûúøôüô äôøú÷ ðìü ðúāô÷ô ýôýþñøìô 

ûÿĄôĄ״úô ÌĀסúùôýþúù - Ûúøôü - Öÿù÷ÿù 
Figure 1. Layout of the structural zone of the Northern Pamirs within the fold system of 

Afghanistan - Pamir - Kunlun 
 
 
 
 
 
 
 
 
 
 
 
 
1.Ýôýþñøìô ÌĀסúùôýþúù ­ Ûúøôü ­ Öÿù÷ÿù;  
2. Øôùþìץìô þñöþúùôöôô Ðìüîúó-Ûìýôú÷úõ, øôùþìץìô Ýÿüāúí (ÌĀסúùôýþúù), 
ûÿĄþì״úô íñüÿùôô ץìþúüö״ô Öÿù÷ÿù;  
3. äôöìýþāìþ״úô ăÿץÿüô öìùúü (ì - ûìõïôü, í - þìāøôù): 
I ¬ ÌĀסúùôýþúù-Ûúøôüô äôøú÷; Iì ¬ Øúøÿö; II ¬ Ðÿüúíìö-Üìíúþ; IIì ¬ ×ìõüúù; III - 
ÌĀסúùôýþúù-Ûúøôüô ּתìùÿí; IIIì ¬ ßûüìùï.  
 

Üìýøô 2. ּתìðîì÷״úô ýþüìþôïüìĀôô Íìõùì÷øô÷÷ì÷ôô íìõùì÷øô÷ì÷ îì ÿøÿø 
Figure 2. International and general stratigraphic tables 
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ØÌÎפÑæ, ׳ÌּתØ ÎÌ ØßÙÚÝÔÍÌÞ׳ÚÔ ÝÞÜÌÞÔÏÜÌàÔÔ ÞÌ׳äÔÙ׳ÚÔ 

ÛÑÜØÔ ÛÚ¾ÙÔ ÛÚØÔÜÔ äÔØÚ× 

ØìĆ÷ÿøúþô ûñĄùô״úðĄÿðì úôð íì þìüöôí, ״ìֹוø îì øÿùúýôíìþ״úô ýþüìþôïüìĀôô 
öúù״úô ûñüøô ûúČùô Ûúøôüô äôøú÷ öĄôĄô ìîîì÷ôù íìüúô øÿîúĀôץ öìüðìùô 
ýāñøì״úô ýþüìþôïüìĀôô øôùþìץìîôô ðìü Þúֹוôöôýþúù øìîֹוÿðíÿðì, öô ìýúýìù ö״ùì 
Ąÿðììýþ, íì ֹוìðîì÷ô øÿúýôüô ýþüìþôïüìĀôô íìõùì÷øô÷÷ì÷ (ðìü ìýúýô ֹוìðîì÷ô ýú÷ô 
2004 îì ץìüúüô Öúøôþñþô ýþüìþôïüìĀôô íìõùôôðúüìî îì öúøôýýôċ״úô ðúôøôô úù) 
øñíúĄìð. ׳ìøìô ċüÿý״úĊ ץìíìþ״úô ûñüøô ûúČùô øôùþìץìô Þñþôýô Ûúøôüô äôøú÷ 
íì סìõü ìó Ìýýñ÷ îì ÐúüìĄìø íì ùìóìü ïôüôĀþì Ąÿðììùð.  

Öì÷ôðîúòì״ú: ûñüøô ûúČù, ýāñøìô ýþüìþôïüìĀ, þìץýôøúþ, ċüÿý, ץìíìþ, ýîôþì, 
ýìü״ìðô îú״ôð״ú, Ûúøôüô äôøú÷. 

 

ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ, ʆɹʒɪʄ ʀ ʉʊʈɸʊʀɻʈɸʌʀʏɽʉʂʀɽ 

ɺɿɸʀʄʆʆʊʅʆʐɽʅʀʗ ʅʀɾʅɽʇɽʈʄʉʂʀʍ ʆʊʃʆɾɽʅʀʁ ʉɽɺɽʈʅʆɻʆ 

ʇɸʄʀʈɸ 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʩʦʩʪʘʚʝ, ʦʙʲʸʤʝ ʠ ʩʪʨʘʪʠʥʨʘʬʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ 

ʥʠʞʥʧʝʨʤʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʉʝʚʝʨʥʦʛʦ ʇʘʤʠʨʘ ʷʚʣʷʶʪʩʷ ʧʝʨʚʦʡ ʧʦʧʳʪʢʦʡ ʧʨʠʚʝʩʪʠ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʚʦ ʤʥʦʛʦʤ ʫʩʪʘʨʝʚʰʠʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ 

ʩʭʝʤʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʐʢʘʣʦʡ (ʥʘ 

https://edu.kpfu.ru/pluginfile.php/1097500/mod_resource/content/2/%D0%BF%D1%80%D0%BE%D0%B1%D0%BB%D0%B5%D0%BC%D1%8B%20%D0%BC%D1%81%D1%88_%D0%BB3.pdf
https://edu.kpfu.ru/pluginfile.php/1097500/mod_resource/content/2/%D0%BF%D1%80%D0%BE%D0%B1%D0%BB%D0%B5%D0%BC%D1%8B%20%D0%BC%D1%81%D1%88_%D0%BB3.pdf
https://edu.kpfu.ru/pluginfile.php/1097500/mod_resource/content/2/%D0%BF%D1%80%D0%BE%D0%B1%D0%BB%D0%B5%D0%BC%D1%8B%20%D0%BC%D1%81%D1%88_%D0%BB3.pdf
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ʦʩʥʦʚʝ 2004 ʰʢʘʣʳ ʛʦʜʘ) ʠ ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ 

ʢʦʤʠʪʝʪʘ ʠ ʝʛʦ ʧʦʩʪʦʷʥʥʳʭ ʢʦʤʠʩʩʠʡ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʩʝ ʷʨʫʩʘ ʠ ʛʦʨʠʟʦʥʪʳ ʥʠʞʥʝʡ ʧʝʨʤʠ 

ʊʝʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʉʝʚʝʨʥʦʛʦ ʇʘʤʠʨʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʘʩʩʝʣʴʩʢʦʛʦ ʠ ʜʦʨʘʰʘʤʩʢʦʛʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʠʞʥʷʷ ʧʝʨʤʴ, ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʩʭʝʤʘ, ʦʪʜʝʣ, ʷʨʫʩ, ʛʦʨʠʟʦʥʪ, 

ʩʚʠʪʘ, ʛʨʘʥʠʮʳ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʉʝʚʝʨʥʳʡ ʇʘʤʠʨ. 

 

DISTRIBUTION, VOLUME AND STRATIGRAPHIC RELATIONSHIP OF THE 

LOWER PERMIAN SEDIMENTS OF THE NORTHERN PAMIR  

The presented data on the composition, volume and stratigraphic relationships of the 

Lower Permian deposits of the Northern Pamir are the first attempt to bring the existing in 

Tajikistan, largely outdated regional stratigraphic schemes in accordance with the modern 

International Stratigraphic Scale (based on the 2004 year scale) and the Resolution of the 

Interdepartmental Stratigraphic Committee and its permanent commissions. All stages and 

horizons of the Lower Permian of the Tethyan region of the Northern Pamirs, except for the 

Asselian and Dorashamian, have been considered.  

Keywords: Lower Permian, stratigraphic scheme, department, stage, horizon, suite, 

subdivision boundaries, Northern Pamir.  
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ʊ ɽ ʍ ʅ ʀ ʂ ɸ 

ʋɼʂ 551.1/.4.551.23 

ɿɸʂʆʅʆʄɽʈʅʆʉʊʀ ʀɿʄɽʅɽʅʀʗ ʌʀɿʀʂʆ-ʄɽʍɸʅʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ 

ʃɪʉʉʆɺʓʍ ʇʆʈʆɼ ʇʈʀ ʀʍ ʋɺʃɸɾʅɽʅʀʀ  

(ʅɸ ʇʈʀʄɽʈɽ ʍɸʀʊʉʂʆɻʆ ɿɽʄʃɽʊʈʗʉɽʅʀʗ, 1949 ɻʆɼɸ) 

 

ɻʘʡʨʘʪʦʚ ʄ.ʊ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʍʘʠʪ (ʪʘʜʞ. ϱʦʠʪ) - ʢʠʰʣʘʢ ʚ ʈʘʰʪʩʢʦʤ ʨʘʡʦʥʝ ʊʘʜʞʠʢʠʩʪʘʥʘ. 72 ʛʦʜʘ ʪʦʤʫ ʥʘʟʘʜ 

ʧʨʦʠʟʦʰʣʦ ʩʦʢʨʫʰʠʪʝʣʴʥʦʝ ʍʘʠʪʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ. ɺ ʦʜʥʦ ʤʛʥʦʚʝʥʠʝ ʚʩʝ ʩʪʨʦʝʥʠʷ ʚ 

ʍʘʠʪʝ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʨʘʟʚʘʣʠʥʳ, ʜʦʣʠʥʫ ʧʦʢʨʳʣ ʛʫʩʪʦʡ ʩʪʦʣʙ ʧʳʣʠ. ʐʫʤ, ʛʨʦʭʦʪ ʠ 

ʩʢʨʝʞʝʪ ʙʳʣʠ ʜʦʧʦʣʥʝʥʳ ʫʨʘʛʘʥʥʳʤ ʚʝʪʨʦʤ, ʦʪ ʢʦʪʦʨʦʛʦ ʜʝʨʝʚʴʷ ʥʘʢʣʦʥʷʣʠʩʴ ʢʨʦʥʘʤʠ ʢ 

ʟʝʤʣʝ, ʣʦʤʘʣʠʩʴ, ʘ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʙʳʣʦ ʚʳʨʚʘʥʦ ʩ ʢʦʨʥʝʤ. ʅʦ ʵʪʦ ʝʱʝ ʥʝ ʙʳʣʦ 

ʢʦʥʮʦʤ ʪʨʘʛʝʜʠʠ. ʆʩʥʦʚʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʍʘʠʪʘ ʦʩʪʘʣʦʩʴ ʧʦʜ ʦʛʨʦʤʥʳʤʠ ʤʘʩʩʘʤʠ ʛʦʨʥʳʭ 

ʧʦʨʦʜ, ʦʪʦʨʚʘʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʄʘʣʦ ʢʦʤʫ ʫʜʘʣʦʩʴ ʩʧʘʩʪʠʩʴ ʚ ʪʦ 

ʩʪʨʘʰʥʦʝ ʫʪʨʦ 10 ʠʶʣʷ 1949 ʛʦʜʘ. ʇʦ ʩʣʦʚʘʤ ʦʯʝʚʠʜʮʝʚ, ʟʘʞʠʚʦ ʙʳʣʠ ʧʦʭʦʨʦʥʝʥʳ ʙʦʣʝʝ 

30 ʪʳʩʷʯ ʯʝʣʦʚʝʢ. 

ʃʝʩʩʦʚʳʝ ʪʦʣʱʠ ʨʘʡʦʥʘ ʨʘʙʦʪ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ:  

ɺʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʜʝʣʶʚʠʘʣʴʥʳʝ (ʩʢʣʦʥʦʚʳʝ) ʧʳʣʝʚʘʪʳʝ ʩʫʛʣʠʥʢʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʨʦʚʘʪʦ-ʧʘʣʝʚʳʝ ʤʘʢʨʦʧʦʨʠʩʪʳʝ ʨʳʭʣʳʝ ʠʥʦʛʜʘ ʩʦ ʩʚʝʪʣʦ-

ʢʦʨʠʯʥʝʚʳʤʠ ʤʘʣʦʤʦʱʥʳʤʠ (0,3-06 ʤ) ʧʘʣʝʦʧʦʯʚʘʤʠ ʠ ʩʣʘʙʦʚʳʨʘʞʝʥʥʳʤʠ 

ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ (ʜʦ 0,5-0,7 ʤ) ʚ ʚʠʜʝ ʢʘʨʙʦʥʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʫʛʣʠʥʢʦʚ ʩ 

ʨʝʜʢʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ ʤʝʣʢʠʭ ʢʘʨʙʦʥʘʪʥʳʭ ʩʪʷʞʝʥʠʡ, ʯʘʩʪʦ ʚ ʦʩʥʦʚʘʥʠʠ ʩ ʚʢʣʶʯʝʥʠʷʤʠ 

ʱʝʙʝʥʢʠ ʠ ʜʨʝʩʚʳ (ʜʦ 15-20"). ʄʦʱʥʦʩʪʴ ʜʦ 5-8 ʤ, ʚ ʩʨʝʜʥʝʤ 2-4 ʤ. ʈʘʟʚʠʪʳ ʚ ʦʩʥʦʚʘʥʠʷʭ 

ʤʝʛʘʩʢʣʦʥʦʚ ʢʨʫʧʥʳʭ ʜʦʣʠʥ ʠ ʩʢʣʦʥʦʚ ʠʭ ʙʦʢʦʚʳʭ ʧʨʠʪʦʢʦʚ, ʚʳʧʦʣʥʷʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʤʠʢʨʦʬʦʨʤʳ ʨʝʣʴʝʬʘ. ʅʘ ʢʨʫʪʳʭ (ʦʙʳʯʥʦ ʩʚʳʰʝ 30-35Á) ʩʢʣʦʥʘʭ ʟʘʣʝʛʘʶʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ, ʘ ʥʘ ʙʦʣʝʝ ʧʦʣʦʛʠʭ- ʢʘʢ ʧʨʘʚʠʣʦ ʥʘ 

ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʤ ʜʝʣʶʚʠʠ. 

ʇʦ ʜʘʥʥʳʤ ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʝʩʪʝʩʪʚʝʥʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʘʨʴʠʨʫʝʪ 

ʚ ʧʨʝʜʝʣʘʭ ʦʪ 7-8 ʜʦ 19%ā ʨʝʜʢʦ ʙʦʣʝʝ, ʧʣʦʪʥʦʩʪʴ ʦʪ 1,40 ʜʦ 1,65 ʪ/ʤ
3
, ʧʣʦʪʥʦʩʪʴ ʪʚʝʨʜʳʭ 

ʯʘʩʪʠʮ 2,68-2,70 ʪ/ʤ
3
, ʧʦʨʠʩʪʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 46-55%. ʆʨʠʝʥʪʠʨʦʚʦʯʥʳʡ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: ʧʝʩʯʘʥʳʭ ʯʘʩʪʠʮ 8-14% ʠ ʠʭ 

ʩʦʜʝʨʞʘʥʠʝ ʚʦʟʨʘʩʪʘʝʪ ʚʥʠʟ ʧʦ ʨʘʟʨʝʟʫ, ʧʳʣʝʚʘʪʳʭ ð 65-70% (ʩʦʜʝʨʞʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦ 

ʣʝʩʩʦʚʦʡ ʬʨʘʢʮʠʠ 0,05-0,01 ʤʤ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 33 ʜʦ 57%), ʛʣʠʥʠʩʪʳʭ-13-20%; ʯʠʩʣʦ 

ʧʣʘʩʪʠʯʥʦʩʪʠ 8-9. 

ɺʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʜʝʣʶʚʠʘʣʴʥʳʝ ʩʫʛʣʠʥʢʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʨʝʜʥʝ- ʠ 

ʩʣʘʙʦʧʨʦʩʘʜʦʯʥʳʝ (ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʩʘʜʦʯʥʦʩʪʠ 0,01-0,12)ā ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 2,0 ʜʦ 35,2 ʄʇɸ. ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʦʙʳʯʥʦ ʜʦ 

0,2- 0,5 ʨʝʜʢʦ ʜʦ 2-2,2 ʤ/ʩʫʪ. ʋʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʚʘʨʴʠʨʫʝʪ ʦʪ 20 (ʨʝʜʢʦ ʦʪ 14) ʜʦ 28Á 

ʩʮʝʧʣʝʥʠʝ 0-0,15 ʄʇɸ. 

ɺʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʧʨʦʣʶʚʠʘʣʴʥʳʝ (ʜʦʣʠʥʥʳʝ) ʠ ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ 

ʧʳʣʝʚʘʪʳʝ ʩʫʛʣʠʥʢʠ ʩʝʨʦʚʘʪʦ- ʠ ʪʝʤʥʦ-ʧʘʣʝʚʳʝ, ʤʘʢʨʦʧʦʨʠʩʪʳʝ, ʨʳʭʣʳʝ, ʢʦʤʢʦʚʘʪʳʝ ʩ 

ʬʨʘʛʤʝʥʪʘʤʠ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʳʭ ʧʘʣʝʦʧʦʯʚ, ʚ ʦʩʥʦʚʘʥʠʠ ʩ ʚʢʣʶʯʝʥʠʷʤʠ (ʜʦ 35%), ʠ 

ʥʝʙʦʣʴʰʠʤʠ (ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʩʤ) ʣʠʥʟʘʤʠ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʱʝʙʝʥʢʠ, 

ʧʣʦʭʦʦʢʘʪʘʥʥʦʡ ʛʘʣʴʢʠ, ʨʝʞʝ ʚʘʣʫʥʦʚ ʠ ʛʣʳʙ ʜʦ 0,4-0,5 ʤ). ʄʦʱʥʦʩʪʴ ʜʦ 15-20 ʤ, ʚ 

ʩʨʝʜʥʝʤ 5- 7ʤ. ʈʘʟʚʠʪʳ ʫ ʧʦʜʥʦʞʠʷ ʩʢʣʦʥʦʚ, ʚ ʜʥʠʱʘʭ ʙʦʢʦʚʳʭ ʧʨʠʪʦʢʦʚ, ʧʝʨʝʢʨʳʚʘʶʪ 

ʧʨʠʪʳʣʦʚʳʝ ʯʘʩʪʠ Iʋ ʠ ʋ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʪʝʨʨʘʩ. 

ɺʣʘʞʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 8-9 ʜʦ 26% ʠ ʙʦʣʝʝ, ʧʣʦʪʥʦʩʪʴ 1,45- 1,95 ʪ/ʤ
3
, 

ʧʣʦʪʥʦʩʪʴ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ 2,67-2,71 ʪ/ʤ
3
. ʇʦʨʠʩʪʦʩʪʴ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 40 ʜʦ 50%. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠʟʤʝʥʯʠʚ: ʧʝʩʯʘʥʦʡ ʬʨʘʢʮʠʠ -5-15%, ʧʳʣʝʚʘʪʦʡ ʬʨʘʢʮʠʠ-ʜʦ 

60-65% (ʯʘʩʪʠʮ 0,05-0ā01ʤʤ ʚ ʩʨʝʜʥʝʤ 40-48%)ā ʛʣʠʥʠʩʪʦʡ ʬʨʘʢʮʠʠ 15-26%; ʯʠʩʣʦ 

https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%88%D0%BB%D0%B0%D0%BA
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%88%D1%82%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B4%D0%B6%D0%B8%D0%BA%D0%B8%D1%81%D1%82%D0%B0%D0%BD
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ʧʣʘʩʪʠʯʥʦʩʪʠ 7-10. ʇʨʦʣʶʚʠʘʣʴʥʳʝ ʠ ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʯʘʱʝ 

ʩʣʘʙʦʧʨʦʩʘʜʦʯʥʳʝ (ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʩʘʜʦʯʥʦʩʪʠ ʧʨʠ ʧʨʠʨʦʜʥʦʡ ʥʘʛʨʫʟʢʝ ʦʙʳʯʥʦ 0,01- 

0,08, ʘ ʧʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʝ 0,3 ʄʇɸ ʠʥʦʛʜʘ ʜʦ 2,27,) ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ 2,4-

27,5 ʄʇɸ. ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ 0,1-1, ʨʝʜʢʦ ʜʦ 2 ʤ/ʩʫʪ. ʋʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ï 

11-36Á, ʩʮʝʧʣʝʥʠʝ 0,01-0,13ʄʇɸ. ʈʘʟʤʦʢʘʝʤʦʩʪʴ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʦʙʨʘʟʮʦʚ ʨʘʟʣʠʯʥʘ ʦʪ 

3-10 ʤʠʥʫʪ ʜʦ ʧʦʣʫʩʫʪʦʢ ʠ ʙʦʣʝʝ. 

-ʉʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʜʝʣʶʚʠʘʣʴʥʳʝ ʜʚʫʭ ʪʠʧʦʚ: 

ʘ) ʚʦʜʦʨʘʟʜʝʣʴʥʳʝ ʠ ʩʢʣʦʥʦʚʳʝ ʧʳʣʝʚʘʪʳʝ ʩʫʛʣʠʥʢʠ ʧʘʣʝʚʳʝ, ʤʘʢʨʦʧʦʨʠʩʪʳʝ, 

ʧʣʦʪʥʳʝ, ʪʨʝʱʠʥʦʚʘʪʳʝ, ʟʘʩʦʣʝʥʥʳʝ ʩ ʢʦʨʠʯʥʝʚʳʤʠ ʠ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʤʠ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʳʤʠ ʧʘʣʝʦʧʦʯʚʘʤʠ ʜʦ 2-2,5 ʤ ʠ ʧʣʶʚʠʘʣʴʥʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 2-

3ʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʩʠʣʴʥʦ ʢʘʨʙʦʥʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ ʩ ʚʢʣʶʯʝʥʠʷʤʠ 

ʢʘʨʙʦʥʘʪʥʳʭ ʩʪʷʞʝʥʠʡ (ʜʦ 20-25%), ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ ʢʦʨʢʘʤʠ ʜʦ 5 ʩʤ, ʠʥʦʛʜʘ ʧʨʦʯʥʳʤʠ 

ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʜʦ 15 ʩʤ, ʚ ʦʩʥʦʚʘʥʠʠ ʩ ʨʝʜʢʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ ʦʙʣʦʤʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ; 

ʙ) ʩʢʣʦʥʦʚʳʝ ʧʳʣʝʚʘʪʳʝ, ʨʝʞʝ ʪʷʞʝʣʳʝ ʩʫʛʣʠʥʢʠ ʙʫʨʦ-ʧʘʣʝʚʳʝ ʠ ʢʦʨʠʯʥʝʚʘʪʦ-

ʧʘʣʝʚʳʝ, ʤʘʢʨʦʧʦʨʠʩʪʳʝ, ʧʣʦʪʥʳʝ, ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʝ, ʥʝʨʝʜʢʦ ʩ ʛʫʤʫʩʦʤ, ʠʥʦʛʜʘ ʩ ʪʝʤʥʦ-

ʢʦʨʠʯʥʝʚʳʤʠ ʤʦʱʥʳʤʠ (ʜʦ 2-3ʤ) ʧʘʣʝʦʧʦʯʚʘʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʝʟ ʷʨʢʦʚʳʨʘʞʝʥʥʳʭ 

ʠʣʣʶʚʠʘʣʴʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʚ ʦʩʥʦʚʘʥʠʠ ʩ ʨʝʜʢʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʇʝʨʚʳʝ ʠʟ ʥʠʭ ʠʤʝʶʪ ʤʦʱʥʦʩʪʴ ʜʦ 10-15, ʨʝʜʢʦ ʜʦ 20 ʤ, ʘ ʚ ʩʨʝʜʥʝʤ 5- 8. ʈʘʟʚʠʪʳ ʥʘ 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʦʪʤʝʪʢʘʭ ʙʦʣʝʝ 1800 ʤ ʠ ʚ ʧʨʝʜʝʣʘʭ 

ʤʝʛʘʩʢʣʦʥʦʚ, ʩʣʘʛʘʷ ʚ ʦʩʥʦʚʥʦʤ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʤʠʢʨʦʬʦʨʤʳ ʨʝʣʴʝʬʘ, ʚ ʪ. ʯ. ʚ ʦʩʥʦʚʘʥʠʠ, 

ʤʝʛʘʩʢʣʦʥʦʚ ʜʦʣʠʥ ʠ ʩʢʣʦʥʦʚ ʢʨʫʧʥʳʭ ʙʦʢʦʚʳʭ ʧʨʠʪʦʢʦʚ, ʬʠʢʩʠʨʫʷ ʜʨʝʚʥʠʝ ʩʢʣʦʥʳ ʢ 

ʧʝʨʝʫʛʣʫʙʣʝʥʠʷʤ. 

ɺʣʘʞʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʧʝʨʚʦʛʦ ʪʠʧʘ 0,10-0,28, ʧʣʦʪʥʦʩʪʴ 1,30-1,86 ʪ/ʤ
3
, ʧʣʦʪʥʦʩʪʴ 

ʩʢʝʣʝʪʘ ʛʨʫʥʪʘ 1,18-1,50 ʪ/ʤ
3
, ʧʣʦʪʥʦʩʪʴ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ 2,69-2ā71, ʧʦʨʠʩʪʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 

45-57%. ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ: ʧʝʩʯʘʥʦʡ ʬʨʘʢʮʠʠ 2-5%ā ʧʳʣʝʚʘʪʦʡ ʬʨʘʢʮʠʠ 68-

80%ā ʠʟ ʥʠʭ ʯʘʩʪʠʮ ʨʘʟʤʝʨʘʤ 0,05-01 ʤʤ ï 36-57% ʛʣʠʥʠʩʪʦʡ ʬʨʘʢʮʠʠ 13-22%; ʯʠʩʣʦ 

ʧʣʘʩʪʠʯʥʦʩʪʠ 8-10. 

ʉʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʝ ʩʠʣʴʥʦʧʨʦʩʘʜʦʯʥʳʝ 

(ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʩʘʜʦʯʥʦʩʪʠ 0,02-0,15), ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ 61-534 ʢʛʩ/ʩʤ
2
. 

ʂʦʬɻʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ 0, 84-0,5 ʤ/ʩʫʪ. ʀ ʙʦʣʝʝ. ʋʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʠʟʤʝʥʷʝʪʩʷ 

ʦʪ 19 ʜʦ 33Á, ʩʮʝʧʣʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪ 0,035 ʜʦ 0,025 ʄʇɸ ʠ ʙʦʣʝʝ. ɺʨʝʤʷ 

ʨʘʟʤʦʢʘʥʠʷ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʦʙʨʘʟʮʦʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʜʦ ʙʦʣʝʝ ʩʫʪʦʢ: 

ʦʪ ʮʝʣʴʥʳʝ ʦʙʨʘʟʮʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʟʤʦʢʘʶʪ. 

ɼʝʣʶʚʠʘʣʴʥʳʝ ʩʫʛʣʠʥʢʠ ʚʪʦʨʦʛʦ ʪʠʧʘ ʠʤʝʶʪ ʤʦʱʥʦʩʪʴ ʜʦ 5-10 ʤ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʧʨʦʜʫʢʪ ʧʝʨʝʦʪʣʦʞʝʥʠʷ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʧʝʜʦʢʦʤʧʣʝʢʩʦʚ ʩ ʯʘʩʪʳʤʠ 

ʠ ʩʙʣʠʞʝʥʥʳʤʠ ʧʘʣʝʦʧʦʯʚʘʤʠ, ʚʩʪʨʝʯʘʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʨʝʞʝ ʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʩʨʝʜʥʠʭ ʯʘʩʪʷʭ ʤʝʛʘʩʢʣʦʥʦʚ. ɺʚʠʜʫ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪʣʦʞʝʥʠʡ ʵʪʦʛʦ 

ʪʠʧʘ ʠʭ ʩʚʦʡʩʪʚʘ ʠʟʫʯʝʥʳ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ: ʚʣʘʞʥʦʩʪʴ 27- 37%, ʧʣʦʪʥʦʩʪʴ 1,34 1,48 ʪ/ʤ
3
 

ʧʣʦʪʥʦʩʪʴ ʩʢʝʣʝʪʘ 1,06-1,10 ʪ/ʤ
3
, ʧʣʦʪʥʦʩʪʴ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ 2,70-2,73 ʪ/ʤ

3
 ʧʦʨʠʩʪʦʩʪʴ 58- 

61%, ʚ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʧʝʩʯʘʥʦʡ ʬʨʘʢʮʠʠ 5-6%ā ʧʳʣʝʚʘʪʳʭ ʯʘʩʪʠʮ 60- 67% 

(ʯʘʩʪʠʮ ʨʘʟʤʝʨʦʤ 0,05-0,01 ʦʢʦʣʦ 40%), ʛʣʠʥʠʩʪʦʡ ʬʨʘʢʮʠʠ 23-27%ā ʯʠʩʣʦ ʧʣʘʩʪʠʯʥʦʩʪʠ 

9-11; ʧʨʠ ʚʣʘʞʥʦʩʪʠ 36%=0, 15 ʄʇɸ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʩʘʜʦʯʥʦʩʪʠ ʜʦ 0,01-0,03. 

-ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʠ ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ (ʦʚʨʘʞʥʦ-

ʙʘʣʦʯʥʳʝ) ʧʳʣʝʚʘʪʳʝ, ʨʝʞʝ ʪʷʞʝʣʳʝ ʩʫʛʣʠʥʢʠ ʙʫʨʦ-ʧʘʣʝʚʳʝ, ʢʦʨʠʯʥʝʚʘʪʦ-ʧʘʣʝʚʳʝ ʠ 

ʰʦʢʦʣʘʜʥʦ-ʢʦʨʠʯʥʝʚʳʝ, ʤʘʢʨʦʧʦʨʠʩʪʳʝ, ʧʣʦʪʥʳʝ, ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʝ, ʥʝʨʝʜʢʦ 

ʢʦʤʢʦʚʘʪʳʝ, ʩ ʯʘʩʪʳʤʠ ʢʦʨʠʯʥʝʚʳʤʠ, ʨʞʘʚʦ-, ʨʝʞʝ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʤʠ ʧʘʣʝʦʧʦʯʚʘʤʠ ʜʦ 

2-3 ʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʝʟ ʷʨʢʦʚʳʨʘʞʝʥʥʳʭ ʠʣʠ ʩ ʦʯʝʥʴ ʤʘʣʦʤʦʱʥʳʤʠ (ʜʦ 0,5 ʤ) 

ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʩ ʪʦʥʢʠʤʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ ʢʦʨʢʘʤʠ, ʠ ʦʯʝʥʴ ʨʝʜʢʦ ʩ 

ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʜʦ 5-10 ʩʤ, ʚ ʦʩʥʦʚʘʥʠʠ, ʚʝʨʦʷʪʥʦ, ʩ ʣʠʥʟʘʤʠ ʠ ʚʢʣʶʯʝʥʠʷʤʠ 

ʛʨʫʙʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 25-30 ʤ, ʘ ʦʙʱʘʷ, ʚʦʟʤʦʞʥʦ, ʜʦʩʪʠʛʘʝʪ 

100 ʠ ʙʦʣʝʝ ʤ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʯʝʥʴ ʬʨʘʛʤʝʥʪʘʨʥʦ ʠ ʩʣʘʛʘʶʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ 
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ʬʨʘʛʤʝʥʪʳ ʪʝʨʨʘʩʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʳʩʦʪʦʡ 130-150ʤ. ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʦʪʣʦʞʝʥʠʡ ʥʝ ʠʟʫʯʘʣʠʩʴ. 

ɺʦ ʚʩʝʭ ʪʠʧʘʭ ʣʝʩʩʦʚʳʭ ʪʦʣʱ ʥʘʙʣʶʜʘʶʪʩʷ ʩʭʦʜʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ ʧʦ ʛʣʫʙʠʥʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ ʚʣʘʞʥʦʩʪʴ ʠ 

ʧʣʦʪʥʦʩʪʴ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩ ʛʣʫʙʠʥʦʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: ʥʘ 5-10% ʠ 0,2-0,5 ʪ/ʤ3 

ʥʘ 10ʤ ʨʘʟʨʝʟʘ: ʩʪʝʧʝʥʴ ʚʣʘʞʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪ 0,6-0,65 ʨʝʜʢʦ ʙʦʣʝʝ. ʋʢʘʟʘʥʥʳʡ ʨʘʟʙʨʦʩ 

ʜʘʥʥʳʭ ʦʙʲʷʩʥʷʝʪʩʷ ʣʠʪʦʣʦʛʦ-ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʣʝʩʩʦʚʳʭ ʧʦʨʦʜ, ʠʭ 

ʟʘʣʝʛʘʥʠʝʤ (ʚʦʜʦʨʘʟʜʝʣʴʥʳʝ, ʩʢʣʦʥʦʚʳʝ ʠ ʜʦʣʠʥʥʳʝ), ʵʢʩʧʦʟʠʮʠʝʡ ʩʢʣʦʥʦʚ ʠ ʤʝʛʘʩʢʣʦʥʦʚ 

ʠ ʜʨ. 

ʕʪʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʘʨʫʰʘʶʪʩʷ ʚ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʩʣʫʯʘʷʭ: ʥʘ ʫʯʘʩʪʢʘʭ çʧʦʜʧʠʪʢʠè 

ʣʝʩʩʦʚʳʭ ʪʦʣʱ ʠʟ ʤʘʩʩʠʚʦʚ ʪʨʝʱʠʥʦʚʘʪʳʭ çʢʦʨʝʥʥʳʭè ʧʦʨʦʜ ʠ ʚ ʩʚʷʟʠ ʩ ʥʘʣʠʯʠʝʤ 

ʚʳʨʘʞʝʥʥʳʭ ʧʦʛʨʝʙʝʥʥʳʭ ʧʦʯʚ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʚʦʟʨʘʩʪʘʥʠʝ 

ʚʣʘʞʥʦʩʪʠ ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʚ ʧʨʠʧʦʜʦʰʚʝʥʥʳʭ ʯʘʩʪʷʭ ʣʝʩʩʦʚʳʭ ʪʦʣʱ, 

ʥʝʨʝʜʢʦ ʙʦʣʝʝ ʚʦʜʦʧʨʦʥʠʮʘʝʤʳʭ ʠʟ-ʟʘ ʟʘʧʝʩʦʯʝʥʥʦʩʪʠ ʠ ʯʘʩʪʳʭ ʚʢʣʶʯʝʥʠʡ ʦʙʣʦʤʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ɺʠʟʫʘʣʴʥʦ ʵʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ çʜʚʫʭʩʣʦʡʥʦʤè ʭʘʨʘʢʪʝʨʝ ʨʘʟʨʝʟʦʚ ʩʪʝʥʦʢ ʦʪʨʳʚʘ 

ʦʧʦʣʟʥʝʡ, ʚ ʢʦʪʦʨʳʭ ʥʠʞʥʠʝ ʯʘʩʪʠ ʠʟ-ʟʘ ʧʦʚʳʰʝʥʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʚʳʜʝʣʷʶʪʩʷ ʪʝʤʥʦ-

ʧʘʣʝʚʳʤ ʮʚʝʪʦʤ. 

ʇʘʣʝʦʧʦʯʚʳ, ʨʘʩʩʣʘʠʚʘʷ ʣʝʩʩʦʚʳʝ ʪʦʣʱʠ, ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʚʣʘʞʥʦʩʪʴ, ʚ ʪ.ʯ. ʠ 

ʚʚʠʜʫ ʥʘʣʠʯʠʷ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʛʫʤʫʩʘ. ʀʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ ʦʥʠ 

ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ çʚʦʜʦʫʧʦʨʦʚè, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʚʳʰʝʥʥʫʶ (ʥʘ 3-7%) ʚʣʘʞʥʦʩʪʴ 

ʚ ʥʘʜʧʦʯʚʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ, ʠ ʥʝʨʝʜʢʦ ʧʦʥʠʞʝʥʥʫʶ ʚ ʧʦʜʧʦʯʚʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ, ʵʪʠ 

ʪʝʥʜʝʥʮʠʠ ʦʪʯʝʪʣʠʚʝʝ ʚ ʜʨʝʚʥʠʭ āʣʝʩʩʦʚʳʭ ʪʦʣʱʘʭ, ʛʜʝ ʧʦʛʨʝʙʝʥʥʳʝ ʧʦʯʚʳ ʤʦʱʥʝʝ, ʙʦʣʝʝ 

ʥʘʩʳʱʝʥʳ ʛʫʤʫʩʦʤ ʠ ʯʘʱʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʷʞʝʣʳʤʠ ʩʣʘʙʦʧʨʦʥʠʮʘʝʤʳʤʠ ʩʫʛʣʠʥʢʘʤʠ. 

ʇʨʝʧʷʪʩʪʚʫʷ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʚʣʘʛʦʧʝʨʝʥʦʩʫ, ʧʦʣʦʛʦʥʘʢʣʦʥʥʳʝ ʧʘʣʝʦʧʦʯʚʳ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʩʪʠʤʫʣʠʨʫʶʪ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʤʠʛʨʘʮʠʶ ʚʣʘʛʠ ʠ ʝʝ ʧʦʩʪʫʧʣʝʥʠʝ ʚ 

ʮʝʥʪʨʘʣʴʥʳʝ ʯʘʩʪʠ ʩʢʣʦʥʦʚʳʭ ʣʝʩʩʦʚʳʭ ʪʦʣʱ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʥʘʠʙʦʣʝʝ ʚʳʨʘʟʠʪʝʣʝʥ ʥʘ 

ʫʯʘʩʪʢʘʭ ʨʘʟʛʨʫʟʢʠ ʪʨʝʱʠʥʥʦ-ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʤʘʩʩʠʚʦʚ ʜʦʯʝʪʚʝʨʪʠʯʥʳʭ ʧʦʨʦʜ. 

ʋʯʠʪʳʚʘʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʭʘʦʪʠʯʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʫʯʘʩʪʢʦʚ çʧʦʜʧʠʪʢʠè 

ʣʝʩʩʦʚʳʭ ʪʦʣʱ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ ʠʟ ʤʘʩʩʠʚʦʚ ʪʨʝʱʠʥʦʚʘʪʳʭ ʘʨʭʝʡʩʢʠʭ ʠ ʧʘʣʝʦʟʦʡʩʢʠʭ 

ʧʦʨʦʜ ʠ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʧʘʣʝʦʧʦʯʚ, ʚʣʘʞʥʦʩʪʴ ʧʳʣʝʚʘʪʳʭ ʩʫʛʣʠʥʢʦʚ, ʚ ʮʝʣʦʤ, ʠʤʝʝʪ 

ʩʣʦʞʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʨʘʟʨʝʟʝ ʠ ʧʦ ʧʣʦʱʘʜʠ. ʊʝʭʥʦʛʝʥʥʦʝ ʦʙʚʦʜʥʝʥʠʝ ʟʘ ʩʯʝʪ 

ʬʠʣʴʪʨʘʮʠʠ ʠʟ ʘʨʳʢʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʣʦʞʥʷʝʪ ʧʨʠʨʦʜʥʳʡ ʬʦʥ, ʩʦʟʜʘʚʘʷ ʣʦʢʘʣʴʥʳʝ 

ʘʥʦʤʘʣʠʠ ʚ ʧʦʣʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʣʘʞʥʦʩʪʠ. ɺʣʘʞʥʦʩʪʴ ʦʢʘʟʳʚʘʝʪ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʣʝʩʩʦʚʳʭ ʛʨʫʥʪʦʚ. ɼʣʷ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʡ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʧʳʣʝʚʘʪʳʭ ʩʫʛʣʠʥʢʦʚ ʩʜʚʠʛʫ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʣʘʞʥʦʩʪʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʦʧʳʪʦʚ ʧʦ 

ʤʝʪʦʜʠʢʝ ʙʳʩʪʨʦʛʦ ʩʜʚʠʛʘ ʥʘ ʦʙʨʘʟʮʘʭ ʜʝʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʝʛʦ 

ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. ʉʜʚʠʛʠ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʥʘʛʨʫʟʢʘʭ ʦʪ 0,5 

ʜʦ 0,3 ʄʇɸ, ʨʝʜʢʦ ʧʨʠ 0,5 ʄʇɸ. 

ʋʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʠ ʩʮʝʧʣʝʥʠʝ ʦʯʝʥʴ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʚʣʘʞʥʦʩʪʠ ʦʪ 8 ʜʦ 35% (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦ 2 ʠ 5 ʨʘʟ). ʇʨʠ ʵʪʦʤ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʧʘʨʘʤʝʪʨʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʜʚʠʛʫ ʚʳʰʝ ʫ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʧʳʣʝʚʘʪʳʭ ʩʫʛʣʠʥʢʦʚ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʚʝʨʭʥʝ-ʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ. ʊʘʢ, ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʧʝʨʚʳʭ ʚ ʠʥʪʝʨʚʘʣʝ 

ʚʣʘʞʥʦʩʪʠ ʦʪ 21 ʜʦ 35% ʩʥʠʞʘʝʪʩʷ ʩ 25- 26 ʜʦ 14-15Á, ʘ ʩʮʝʧʣʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩ 0,08 

ʜʦ 0,02- 0,035 ʄʇɸ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʚʪʦʨʳʭ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʚ ʜʠʘʧʘʟʦʥʝ ʚʣʘʞʥʦʩʪʠ 8-

32% ʢʦʣʝʙʣʝʪʩʷ ʦʪ 28-30 ʜʦ 13-14 ʠ ʦʪ 0,1-0,12 ʜʦ 0,10-0,15 ʄʇɸ. 

ʉʥʠʞʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʧʳʣʝʚʘʪʳʭ ʩʫʛʣʠʥʢʦʚ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʣʘʞʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ 

ʥʝʨʘʚʥʦʤʝʨʥʦ. ʈʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ 

ʜʝʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʠʥʪʝʨʚʘʣʳ ʚʣʘʞʥʦʩʪʠ 12-14% ʠ 27-30%ā ʫ 

ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ-ʥʘ 29-32%. ɺ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʜʠʘʧʘʟʦʥʘʭ ʚʣʘʞʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʩʪʝʧʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ. ʉʮʝʧʣʝʥʠʝ ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʧʳʣʝʚʘʪʳʭ 

ʩʫʛʣʠʥʢʦʚ ʦʯʝʥʴ ʨʝʟʢʦ (ʙʦʣʝʝ ʯʝʤ ʚʪʦʨʦʝ) ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʚʣʘʞʥʦʩʪʠ ʦʪ 8 ʜʦ 

13%, ʘ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʚʦʟʨʘʩʪʘʥʠʠ ʚʣʘʞʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʠʣʠ 
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ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ, ʚʩʝʛʦ ʥʘ 15-20%. ʇʝʨʝʛʠʙ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʛʨʘʬʠʢʘ ʜʣʷ 

ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚʳʜʝʣʷʝʪʩʷ ʤʝʥʝʝ ʦʪʯʝʪʣʠʚʦ ʠ ʥʘʩʪʫʧʘʝʪ ʧʨʠ ʟʥʘʯʝʥʠʷʭ 

ʚʣʘʞʥʦʩʪʠ 27-29%. 

ɸʥʘʣʠʟ ʛʨʘʬʠʢʦʚ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʨʦʜ ʩʜʚʠʛʫ ʦʪ ʚʣʘʞʥʦʩʪʠ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʜʝʣʶʚʠʘʣʴʥʳʭ ʧʳʣʝʚʘʪʳʭ 

ʩʫʛʣʠʥʢʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ ʚʣʘʞʥʦʩʪʠ, ʚʝʨʦʷʪʥʦ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʧʝʨʝʭʦʜʳ ʦʪ ʤʘʣʦʧʦʜʚʠʞʥʦʛʦ ʢ ʜʠʬʬʫʟʠʦʥʥʦʤʫ, ʢʘʧʠʣʣʷʨʥʦʤʫ ʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʤʫ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʤ ʢʦʤʧʣʝʢʩʘʤ ʚʣʘʛʠ ʚ ʣʝʩʩʦʚʳʭ. ʇʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ 

ʚʣʘʞʥʦʩʪʠ, ʦʪʚʝʯʘʶʱʠʝ ʫʢʘʟʘʥʥʳʤ ʛʨʘʥʠʮʘʤ, ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʥʘʭʦʜʷʪʩʷ ʚ ʠʥʪʝʨʚʘʣʘʭ 10-

12, 18-20 ʠ 26-28%. 

ʇʨʠ ʚʣʘʞʥʦʩʪʠ ʙʦʣʝʝ 10-12% ʨʳʭʣʦʩʚʷʟʘʥʥʘʷ ʚʦʜʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʘʣʦʧʦʜʚʠʞʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʡ ʧʦʜʚʠʞʥʦʩʪʴʶ, ʨʘʩʪʚʦʨʷʝʪ 

ʦʪʜʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʣʝʩʩʦʚʳʭ ʧʦʨʦʜ, ʚʳʟʳʚʘʷ ʦʩʣʘʙʣʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʩʚʷʟʝʡ ʠ ʧʨ. ʅʘ 

ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʜʝʣʶʚʠʘʣʴʥʳʝ ʧʳʣʝʚʘʪʳʝ ʩʫʛʣʠʥʢʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʪ 

ʢʦʘʛʫʣʷʮʠʦʥʥʳʝ ʢʦʥʪʘʢʪʳ, ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ, ʯʪʦ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʨʝʟʢʦʤ ʩʥʠʞʝʥʠʠ ʩʮʝʧʣʝʥʠʷ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ. 

ʇʦʩʣʝʜʥʠʡ ʠʩʧʳʪʳʚʘʝʪ ʪʘʢʞʝ ʦʱʫʪʠʤʳʡ çʩʢʘʯʦʢè ʩ ʧʝʨʝʭʦʜʦʤ ʚʣʘʛʠ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ 

ʪʠʧ ʩ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ.  

ʉʚʦʡʩʪʚʘ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʩʫʛʣʠʥʢʦʚ ʚ ʩʚʷʟʠ ʩ ʩʠʣʴʥʦʡ ʟʘʩʝʣʝʥʥʦʩʪʴʶ, 

ʫʧʨʦʯʥʷʶʱʝʡ ʠʭ ʩʪʨʫʢʪʫʨʫ, ʪʘʢʞʝ ʨʝʘʛʠʨʫʶʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʧʦʷʚʣʝʥʠʝ ʧʦʜʚʠʞʥʳʭ 

ʬʦʨʤ ʚʦʜʳ. 

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʣʝʩʩʦʚʳʭ ʧʦʨʦʜ ʚ ʫʩʣʦʚʠʷʭ ʫʚʣʘʞʥʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʟʤʝʥʷʶʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʜʠʥʘʤʠʯʝʩʢʦʡ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʩʝʡʩʤʠʯʝʩʢʦʡ, 

ʥʘʛʨʫʟʢʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʚʝʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʚʦʟʤʦʞʥʦʛʦ 

ʩʥʠʞʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʳʣʝʚʘʪʳʭ ʩʫʛʣʠʥʢʦʚ ʧʨʠ ʚʠʙʨʘʮʠʠ, 

ʠʤʠʪʠʨʫʶʱʝʡ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʪʨʷʩʝʥʠʷ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʚʠʙʨʦʩʜʚʠʛʦʚʦʡ ʫʩʪʘʥʦʚʢʝ, ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʧʨʠʥʮʠʧʳ 

ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʦʡ ʦʧʠʩʘʥʳ ʚ ʧʨʝʜʳʜʫʱʝʤ ʦʪʯʝʪʝ ʄɻʋ [15, 13] ʚ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ [6]. 

ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʦʙʨʘʟʮʳ ʠʩʧʳʪʳʚʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʠʤʧʫʣʴʩʥʦʡ 

ʚʠʙʨʘʮʠʠ ʩ ʯʘʩʪʦʪʦʡ 15 ʛʮ, ʘʤʧʣʠʪʫʜʦʡ 0,5ʤʤ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 3 ʤʠʥʫʪʳ. ɺ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʫʩʣʦʚʠʷ ʦʧʳʪʦʚ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʫʩʣʦʚʠʡ ʨʝʘʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚ.ʪ.ʯ. ʠ ʍʘʠʪʩʢʦʛʦ 1949ʛ. ɺʦ-ʧʝʨʚʳʭ, ʩʝʡʩʤʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝ ʛʘʨʤʦʥʠʯʝʩʢʠʤʠ, ʘ ʧʦʣʠʯʘʩʪʦʪʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ. ʆʜʥʘʢʦ ʵʬʬʝʢʪ 

ʧʦʩʣʝʜʥʠʭ ʜʦʣʞʝʥ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʪʴʩʷ ʠʤʝʥʥʦ ʠʤʧʫʣʴʩʥʳʤ 

ʭʘʨʘʢʪʝʨʦʤ ʥʘʛʨʫʟʢʠ. ɺʦ-ʚʪʦʨʳʭ, ʨʝʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʘʤʧʣʠʪʫʜʘ, 

ʯʘʩʪʦʪʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ) ʠʥʳʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʦʧʳʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, 

ʚʳʙʨʘʥʥʳʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʦʙ ʫʩʣʦʚʠʷʭ ʧʨʦʷʚʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʦʟʤʦʞʥʦʛʦ ʨʘʟʫʧʨʦʯʥʝʥʠʷ ʩʚʷʟʘʥʥʳʭ ʛʨʫʥʪʦʚ. ɺ-ʪʨʝʪʴʠʭ, ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʚ ʚʝʨʭʥʠʭ 

ʯʘʩʪʷʭ ʩʢʣʦʥʦʚ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʤʦʞʝʪ ʧʦ 

ʫʢʘʟʘʥʥʳʤ ʛʨʘʥʠʮʘʤ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʠʥʪʝʨʚʘʣʘʭ 10-12,18-20 ʠ 26-28%. 

ʇʨʠ ʚʣʘʞʥʦʩʪʠ ʙʦʣʝʝ 10-12% ʨʳʭʣʦʩʚʷʟʘʥʥʘʷ ʚʦʜʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʘʣʦʧʦʜʚʠʞʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʡ ʧʦʜʚʠʞʥʦʩʪʴʶ, ʨʘʩʪʚʦʨʷʝʪ 

ʦʪʜʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʣʝʩʩʦʚʳʭ ʧʦʨʦʜ, ʚʳʟʳʚʘʷ ʦʩʣʘʙʣʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʩʚʷʟʝʡ ʠ ʧʨ. ʅʘ 

ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʜʝʣʶʚʠʘʣʴʥʳʝ ʧʳʣʝʚʘʪʳʝ ʩʫʛʣʠʥʢʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʪ 

ʢʦʘʛʫʣʷʮʠʦʥʥʳʝ ʢʦʥʪʘʢʪʳ, ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ, ʯʪʦ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʨʝʟʢʦʤ ʩʥʠʞʝʥʠʠ ʩʮʝʧʣʝʥʠʷ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ. 

ʇʦʩʣʝʜʥʠʡ ʠʩʧʳʪʳʚʘʝʪ ʪʘʢʞʝ ʦʱʫʪʠʤʳʡ çʩʢʘʯʦʢè ʩ ʧʝʨʝʭʦʜʦʤ ʚʣʘʛʠ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ 

ʪʠʧ ʩ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ. 

ʉʚʦʡʩʪʚʘ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʩʫʛʣʠʥʢʦʚ ʚ ʩʚʷʟʠ ʩ ʩʠʣʴʥʦʡ ʟʘʩʝʣʝʥʥʦʩʪʴʶ, 

ʫʧʨʦʯʥʷʶʱʝʡ ʠʭ ʩʪʨʫʢʪʫʨʫ, ʪʘʢʞʝ ʨʝʘʛʠʨʫʶʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʧʦʷʚʣʝʥʠʝ ʧʦʜʚʠʞʥʳʭ 

ʬʦʨʤ ʚʦʜʳ. 
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ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʣʝʩʩʦʚʳʭ ʧʦʨʦʜ ʚ ʫʩʣʦʚʠʷʭ ʫʚʣʘʞʥʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʟʤʝʥʷʶʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʜʠʥʘʤʠʯʝʩʢʦʡ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʩʝʡʩʤʠʯʝʩʢʦʡ, 

ʥʘʛʨʫʟʢʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʚʝʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʚʦʟʤʦʞʥʦʛʦ 

ʩʥʠʞʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʳʣʝʚʘʪʳʭ ʩʫʛʣʠʥʢʦʚ ʧʨʠ ʚʠʙʨʘʮʠʠ, 

ʠʤʠʪʠʨʫʶʱʝʡ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʪʨʷʩʝʥʠʷ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʚʳʙʨʦʩʜʚʠʛʦʚʦʡ ʫʩʪʘʥʦʚʢʝ, ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʧʨʠʥʮʠʧʳ 

ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʦʡ ʦʧʠʩʘʥʳ ʚ ʧʨʝʜʳʜʫʱʝʤ ʦʪʯʝʪʝ ʄɻʋ [15, 13], ʚ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ [6]. 

ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʦʙʨʘʟʮʳ ʠʩʧʳʪʳʚʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʠʤʧʫʣʴʩʥʦʡ 

ʚʠʙʨʘʮʠʠ ʩ ʯʘʩʪʦʪʦʡ 15 ʛʮ, ʘʤʧʣʠʪʫʜʦʡ 0,5ʤʤ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 3 ʤʠʥʫʪʳ. ɺ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʫʩʣʦʚʠʷ ʦʧʳʪʦʚ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʫʩʣʦʚʠʡ ʨʝʘʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚ.ʪ.ʯ. ʠ ʍʘʠʪʩʢʦʛʦ 1949 ʛ. ɺʦ-ʧʝʨʚʳʭ, ʩʝʡʩʤʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷʭ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝ ʛʘʨʤʦʥʠʯʝʩʢʠʤʠ, ʘ ʧʦʣʠʯʘʩʪʦʪʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ. ʆʜʥʘʢʦ ʵʬʬʝʢʪ 

ʧʦʩʣʝʜʥʠʭ ʜʦʣʞʝʥ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʪʴʩʷ ʠʤʝʥʥʦ ʠʤʧʫʣʴʩʥʳʤ 

ʭʘʨʘʢʪʝʨʦʤ ʥʘʛʨʫʟʢʠ. ɺʦ-ʚʪʦʨʳʭ, ʨʝʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʘʤʧʣʠʪʫʜʘ, ʯʘʩʪʦʪʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ) ʠʥʳʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʦʧʳʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʚʳʙʨʘʥʥʳʭ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʦʙ ʫʩʣʦʚʠʷʭ ʧʨʦʷʚʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ 

ʨʘʟʫʧʨʦʯʥʝʥʠʷ ʩʚʷʟʘʥʥʳʭ ʛʨʫʥʪʦʚ. ɺ- ʪʨʝʪʴʠʭ, ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʚ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ 

ʩʢʣʦʥʦʚ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʤʦʞʝʪ ʚ 1, 5-2 ʨʘʟʘ 

ʧʨʝʚʦʩʭʦʜʠʪʴ ʚʝʨʪʠʢʘʣʴʥʫʶ, ʘ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʚʠʙʨʘʮʠʷ ʧʨʠʣʦʞʝʥʘ ʚʝʨʪʠʢʘʣʴʥʦ. 

ʇʦʩʣʝʜʥʝʝ ʧʨʠʝʤʣʝʤʦ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʣʠʰʴ ʢ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʍʘʠʪʩʢʦʛʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ 1949ʛ. 

ʇʦʵʪʦʤʫ ʧʦʩʪʘʥʦʚʢʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʮʝʥʢʫ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʫʧʨʦʯʥʝʥʠʷ ʧʳʣʝʚʘʪʳʭ ʦʪʣʦʞʝʥʠʡ ʨʘʟʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʘ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʜʦʣʞʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʦʮʝʥʦʯʥʳʝ. 

ɺʣʘʞʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʠʟʤʝʥʷʣʘʩʴ ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʫʪʝʤ ʢʘʧʠʣʣʷʨʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ 

ʛʨʫʥʪʘ ʥʝʥʘʨʫʰʝʥʥʦʛʦ ʩʣʦʞʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʙʦʡʤʝ. ʇʦʪʝʨʷ 

ʩʫʛʣʠʥʢʘʤʠ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʚʠʙʨʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʚʝʣʠʯʠʥʦʡ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʨʘʟʫʧʨʦʯʥʝʥʠʷ ʂʨ=

ʊ
 ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʧʠʢʦʚʦʡ ʧʨʦʯʥʦʩʪʠ ʛʨʫʥʪʘ ʥʘ 

ʩʜʚʠʛ ʜʦ ʚʠʙʨʘʮʠʠ ʢ ʪʦʡ ʞʝ ʚʝʣʠʯʠʥʝ ʩʨʘʟʫ ʧʦʩʣʝ ʚʠʙʨʘʮʠʠ.  

ʀʟʫʯʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʥʝʦʜʥʦʨʦʜʥʳ ʧʦ ʩʚʦʠʤ ʜʠʥʘʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ. ʇʨʠʯʝʤ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 3 ʨʘʟʥʳʭ ʩʣʫʯʘʷʭ. 

1. ʇʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʫʧʨʦʯʥʝʥʠʷ (ʂʨ=1) ʚʦ ʚʩʝʤ ʠʟʫʯʝʥʥʦʤ 

ʜʠʘʧʘʟʦʥʝ ʚʣʘʞʥʦʩʪʠ. ʕʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʜʝʣʶʚʠʘʣʴʥʳʭ 

ʩʫʛʣʠʥʢʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʛʣʫʙʠʥʳ (7,5 ʤ), ʠ ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ ʩ 

ʚʳʩʦʢʦʡ ʥʘʯʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʛʨʫʥʪʘ (1,63 ʪ/ʤ ʧʨʠ ʩʪʝʧʝʥʠ ʚʣʘʞʥʦʩʪʠ 0,26). ʅʝ 

ʠʩʢʣʶʯʝʥʦ, ʦʜʥʘʢʦ, ʯʪʦ ʪʘʢʦʡ ʛʨʫʥʪ ʤʦʞʝʪ ʚʩʝ- ʪʘʢʠ ʧʨʦʷʚʠʪʴ ʨʘʟʫʧʨʦʯʥʝʥʠʝ ʧʨʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʷʭ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʧʦʚʳʰʝʥʥʦʤ 

ʫʚʣʘʞʥʝʥʠʠ. 

2. ɼʦʩʪʘʪʦʯʥʦ ʨʝʟʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʨʘʟʫʧʨʦʯʥʝʥʠʷ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʥʝʢʦʪʦʨʦʡ 

ʢʨʠʪʠʯʝʩʢʦʡ ʚʣʘʞʥʦʩʪʠ. ʕʪʦ ʧʨʠʩʫʱʝ ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʤ ʜʝʣʶʚʠʘʣʴʥʳʤ ʠ 

ʧʨʦʣʶʚʠʘʣʴʥʳʤ ʦʪʣʦʞʝʥʠʷʤ, ʦʪʦʙʨʘʥʥʳʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩ ʛʣʫʙʠʥʳ 5 ʠ 2,5ʤ. 

ʂʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 32-36%; ʥʠʞʝ ʵʪʦʡ 

ʚʣʘʞʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʦʯʥʦʩʪʠ ʛʨʫʥʪʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʊʘʢʦʝ 

ʧʦʚʝʜʝʥʠʝ ʛʨʫʥʪʦʚ ʚʧʦʣʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦʙ 

ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʨʘʟʫʧʨʦʯʥʝʥʠʷ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʦʚ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ ʥʠʭ ʩʣʘʙʳʭ 

ʢʦʘʛʫʣʷʮʠʦʥʥʳʭ ʢʦʥʪʘʢʪʦʚ. 

3. ʈʘʟʫʧʨʦʯʥʝʥʠʶ ʧʨʝʜʰʝʩʪʚʫʝʪ ʧʨʦʮʝʩʩ ʥʝʢʦʪʦʨʦʛʦ ʫʧʣʦʪʥʝʥʠʷ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʚ ʩʥʠʞʝʥʠʠ ʦʙʱʝʛʦ ʵʬʬʝʢʪʘ ʨʘʟʫʧʨʦʯʥʝʥʠʷ, ʥʦ ʠ ʦʩʦʙʝʥʥʦ ʥʘʛʣʷʜʥʦ ʥʝʢʦʪʦʨʦʤ 

ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʯʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʧʨʠ ʚʠʙʨʘʮʠʠ. ʕʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʜʝʣʶʚʠʘʣʴʥʳʭ ʧʳʣʝʚʘʪʳʭ ʩʫʛʣʠʥʢʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʩ ʛʣʫʙʠʥʳ 2 ʤ. 
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ʋʧʣʦʪʥʝʥʠʝ ʛʨʫʥʪʘ, ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʠʘʧʘʟʦʥ ʚʣʘʞʥʦʩʪʠ 23-29%, ʘ ʢʨʠʪʠʯʝʩʢʘʷ ʚʣʘʞʥʦʩʪʴ 

ʨʘʟʫʧʨʦʯʥʝʥʠʷ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ - 29-30%. ʇʦʜʦʙʥʳʝ ʷʚʣʝʥʠʷ ʥʝʣʴʟʷ ʦʪʨʠʮʘʪʴ 

ʠ ʜʣʷ ʜʨʫʛʠʭ ʦʙʨʘʟʮʦʚ, ʦʜʥʘʢʦ ʦʥʠ ʥʝ ʧʨʦʷʚʠʣʠʩʴ ʚ ʥʠʭ ʜʦʩʪʘʪʦʯʥʦ ʢʦʥʪʨʘʩʪʥʦ ʜʣʷ 

ʫʚʝʨʝʥʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ.  

ʈʘʩʩʤʘʪʨʠʚʘʷ ʚʩʝ ʪʨʠ ʩʣʫʯʘʷ, ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʫʧʨʦʯʥʝʥʠʝ ʧʨʠ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʠʩʧʳʪʳʚʘʶʪ ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ. ʊʘʢ, ʩʥʠʞʝʥʠʝ 

ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʫ ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʧʦʚʳʭ ʜʝʣʶʚʠʘʣʴʥʳʭ 

ʧʳʣʝʚʘʪʳʭ ʩʫʛʣʠʥʢʦʚ ʜʦʩʪʠʛʘʝʪ 40-50%, ʘ ʫ ʧʨʦʣʶʚʠʘʣʴʥʳʭ - ʜʦ 85%. ʇʨʠ ʵʪʦʤ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʨʘʟʫʧʨʦʯʥʝʥʠʷ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʚʣʘʞʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʥʘʜ 

ʢʨʠʪʠʯʝʩʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʣʝʩʩʦʚʳʭ ʧʦʨʦʜ ʥʘ ʫʯʘʩʪʢʝ ʆʙʠʛʘʨʤ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʣʝʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ 

ʨʝʟʢʦʝ (ʚ 2-3 ʨʘʟʘ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʫʧʨʦʯʥʝʥʠʷ ʩ ʨʦʩʪʦʤ ʚʣʘʞʥʦʩʪʠ ʚʩʝʛʦ ʥʘ 1-3%) ʚʙʣʠʟʠ 

ʛʨʘʥʠʮʳ ʪʝʢʫʯʝʩʪʠ. ɺʠʜʠʤʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʨʘʩʪʚʦʨʝʥʠʝʤ ʩʦʣʝʡ, ʥʦ ʠ ʩ 

ʦʧʨʝʜʝʣʷʶʱʝʡ ʨʦʣʴʶ ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʣʘʚʠʥʦʦʙʨʘʟʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ 

ʩʪʨʫʢʪʫʨʥʳʭ ʩʚʷʟʝʡ. 

ɼʣʷ ʠʟʫʯʝʥʥʳʭ ʧʳʣʝʚʘʪʳʭ ʩʫʛʣʠʥʢʦʚ ʭʘʨʘʢʪʝʨʥʘ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʡ 

ʚʣʘʞʥʦʩʪʠ ʨʘʟʫʧʨʦʯʥʝʥʠʷ ʩ ʛʣʫʙʠʥʦʡ (ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʥʘʯʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʦʙʨʘʟʮʦʚ): 

ʧʨʠ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ 2 ʤ ʢʨʠʪʠʯʝʩʢʘʷ ʚʣʘʞʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 29-30%, ʘ ʧʨʠ ʛʣʫʙʠʥʘʭ 2,5 ʠ 

5 ʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 32-33% ʠ 35-36%; ʥʘ ʛʣʫʙʠʥʫ 7,5 ʤ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 37% ʵʬʬʝʢʪ 

ʨʘʟʫʧʨʦʯʥʝʥʠʷ ʥʝ ʧʨʦʷʚʠʣʩʷ. ʅʘʜʦ ʦʪʤʝʪʠʪʴ ʯʪʦ ʨʘʥʝʝ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʛ. ɼʫʰʘʥʙʝ, 

ʫʢʘʟʳʚʘʣʦʩʴ ʥʘ ʚʣʠʷʥʠʝ ʥʘʯʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʥʘ ʚʝʣʠʯʠʥʫ ʨʘʟʫʧʨʦʯʥʝʥʠʷ. 

ɺ ʮʝʣʦʤ, ʨʘʟʫʧʨʦʯʥʝʥʠʝ ʧʳʣʝʚʘʪʳʭ ʩʫʛʣʠʥʢʦʚ ʨʘʡʦʥʘ ʨʘʙʦʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʚʠʙʨʘʮʠʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʣʠʰʴ ʚ ʧʦʣʦʚʠʥʫ ʤʝʥʴʰʝ, ʯʝʤ ʩʥʠʞʝʥʠʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʨʦʜ ʩʜʚʠʛʫ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʚʣʘʞʥʦʩʪʠ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʝʪ 

ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʩʝʡʩʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʩʢʣʦʥʦʚ. 
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ÉÚÙßÙÔëÞÇÚÔ ÞÌÀÕÔÜ¾ÍÔÔ áÚÝÔëÞÇÚÔ àÔÓÔÖÔê ØÑáÌÙÔÖÔÔ 
ÆÔÙÝÇÚÔ ÓÌÜÐáÚÖÄ ÇÌÙÏÚØÔ ÙÌØÙÚÖäÌÎÔÔ ÚÙÇÚ  

(ÐÌÜ ØÔÝÚ×Ô ÓÌØÔÙ×ÌÜÓÌÔ ÇÚÔÞ ÝÚ×Ô 1949) 

áúýôċþ״úô Āôóôö îì øñāìùôöôô Ĕôùýĕúô óìüðāúöĒ ðìü Ąìüúôþô ùìø íì þìîüô 
ô÷úîìï ðìü óñüô þìĆýôüô ðôùìøôö, ðìü ״ú÷ìþô ýñõýøôö þìסõôü øñČíìùð. Ðìü 
üúíôþì íì ôù, þìץ״ôץúþô øìāýÿý íìüúô úøóôĄô öú״ôĄô ĉ״þôøú÷ôô ÿýþÿîúüôô 
óìüðāúöĕúô øÿ÷úôø ״ôýúíĄÿðì ðìü óñüô ÷ìüóôĄ, öô íì ÷ìüóôĄ״úô ýñõýøôö Ąìíú״ìþ 
ðúüìð, ïÿóìüúùôðì Ąÿðìùð. 
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Íú ðìüùìóìüðúĄþô ״ìü ýñ ״ú÷ìþ, øìĆ÷ÿø øñĄìîìð, öô þìĕùôĄìýþì״úô 
ûüú÷Ċîôì÷ ðìü óñüô þìĆýôüô ėÿîîìô ðôùìøôö ùìüøĄìîôô íÿóÿüïþìüôùüú ìó ýìü 

øñïÿóìüúùìùð, ìó ôù ü öú״ôĄô ÿýþÿîúüô ðìü óñüô þìĆýôüô ðôùìøôö ðìü óìüðāúöĕúô 
øÿ÷úôøô ðñ÷Ċîôì÷ôô û÷ñõýþúýñùô íú÷úôô íì 40-50% îì ðìü ûüú÷Ċîôì÷״ú þú 85% 
øñüìýìð. Ðìü ôù ״ú÷ìþ, ìĀóúôĄô ùìóìüüìýô ùìüøöÿù íú ìĀóúôĄô ùìø ðìü øôùþìץì 
ìó ìüóôĄ״úô øÿ״ôø íì ùìóìü øñüìýìð. Þìץ״ôץúþô ïô÷āúö״úô óìüðāúöøúùìùð ðìü 
øìöúùô Úíôïìüø ýúíôþ öìüðìùð, öô āÿýÿýôċþô āúýô ùìøìö״úô Ąìíñ״ íì Ĕôùýĕúô 
óìüðāúöĒ ðìü ùìóðôöôô ùÿץþìô þìĕėôėúþĒ āñ÷ñ þñó (2-3 øìüúþôíì ìĀóúôĄ ðìü øÿ÷úôø 
íú ìĀóúôĄô ùìø þìù״ú 1-3%) øñíúĄìð. Óú״ôüìù ôù ùì þìù״ú íì ûìüúöìùðìĄìîôô 
ùìøìö״ú, íì÷öô íì ùìץĄô ״ì÷öÿùìùðìô úíô úóúð ðìü ûìõðúôĄô îìõüúùĄìîôô ýúāþúü 
íì þìüøì øúùìùð ìýþ. 

Æôùýĕúô óìüðāúöôô úøāþìĄÿðì íú þìøúĊ÷ô óôČð Ąÿðìùô øôץðúüô ùìøôô 
öüôþôöôô íú ăÿėÿüĒ þìîýôĀ øñĄìîìùð (íú ìĀóúôĄô óôăôô ôíþôðúôô ùìøÿùì״ú): ðìü 
ăÿץÿüôô 2 ø, øìîúðô þìüöôíôô öüôþôö 29-30% îì ðìü ÿøץô 2,5 îì 5 ø, øÿþìùúýôíìù 
32-33% îì 35-36%; þú ăÿėÿüôô 7,5 ø íú ùìøôô 37%, þìĆýôüô ùìüøöÿùìùðì ûìõðú 
ùìĄÿð. פúíô÷ô óôöü ìýþ, öô ץìí÷ìù, ״ìùïúøô þìץ״ôץúþ ðìü ÐÿĄìùíñ ùôĄúù ðúðì Ąÿðì 

íÿð, öô óôăôô ôíþôðúôô ùìøÿùì״ú íì øôץðúüô ùìüøöÿù þìĆýôü øñüìýúùìð. 
ßøÿøìù, ùìüøĄìîôô Ĕôùýĕúô óìüðāúöĒ ðìü Çúôþ ðìü óñüô ÷ìüóôĄ ðìü Ąìüúôþô 

øÿìõċù þìù״ú ùôýĀô öú״ôĄô øÿץúîôøìþô íÿüôĄô Ĕôùý״ú ìó ýìíìíô óôČð Ąÿðìùô ùìø 
öìøþìü ìýþ îì ìó ôù ü øñþìîúùìð íì øÿץúîôøìþô ýñõýøôöôô ùôĄñíô״ú þìĆýôü 
üìýúùìð. 

Öì÷ôðîúòìĕú: óìüðāúö, óìøôù÷ìüóì, Çúôþ, ïô÷āúö, ùôĄñíĒ, ėúùÿùôċþ, ùìøùúöĒ, 
÷ìüóôĄ. 

 

ɿɸʂʆʅʆʄɽʈʅʆʉʊʀ ʀɿʄɽʅɽʅʀʗ ʌʀɿʀʂʆ-ʄɽʍɸʅʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ 

ʃɪʉʉʆɺʓʍ ʇʆʈʆɼ ʇʈʀ ʀʍ ʋɺʃɸɾʅɽʅʀʀ (ʅɸ ʇʈʀʄɽʈɽ ʍɸʀʊʉʂʆɻʆ 

ɿɽʄʃɽʊʈʗʉɽʅʀʗ, 1949 ɻʆɼɸ) 

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʣʝʩʩʦʚʳʭ ʧʦʨʦʜ ʚ ʫʩʣʦʚʠʷʭ ʫʚʣʘʞʥʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʟʤʝʥʷʶʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʜʠʥʘʤʠʯʝʩʢʦʡ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʩʝʡʩʤʠʯʝʩʢʦʡ, 

ʥʘʛʨʫʟʢʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʚʝʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʚʦʟʤʦʞʥʦʛʦ 

ʩʥʠʞʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʳʣʝʚʘʪʳʭ ʩʫʛʣʠʥʢʦʚ ʧʨʠ ʚʠʙʨʘʮʠʠ, 

ʠʤʠʪʠʨʫʶʱʝʡ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʪʨʷʩʝʥʠʷ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʩʝʭ ʪʨʝʭ ʩʣʫʯʘʝʚ, ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ 

ʨʘʟʫʧʨʦʯʥʝʥʠʝ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʠʩʧʳʪʳʚʘʶʪ ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ. 

ʊʘʢ, ʩʥʠʞʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʫ ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ 

ʜʝʣʶʚʠʘʣʴʥʳʭ ʧʳʣʝʚʘʪʳʭ ʩʫʛʣʠʥʢʦʚ ʜʦʩʪʠʛʘʝʪ 40-50%, ʘ ʫ ʧʨʦʣʶʚʠʘʣʴʥʳʭ - ʜʦ 85%. ʇʨʠ 

ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʨʘʟʫʧʨʦʯʥʝʥʠʷ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʚʣʘʞʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ 

ʥʘʜ ʢʨʠʪʠʯʝʩʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʣʝʩʩʦʚʳʭ ʧʦʨʦʜ ʥʘ ʫʯʘʩʪʢʝ ʆʙʠʛʘʨʤ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʣʝʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ 

ʨʝʟʢʦʝ (ʚ 2-3 ʨʘʟʘ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʫʧʨʦʯʥʝʥʠʷ ʩ ʨʦʩʪʦʤ ʚʣʘʞʥʦʩʪʠ ʚʩʝʛʦ ʥʘ 1-3%) ʚʙʣʠʟʠ 

ʛʨʘʥʠʮʳ ʪʝʢʫʯʝʩʪʠ. ɺʠʜʠʤʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʨʘʩʪʚʦʨʝʥʠʝʤ ʩʦʣʝʡ, ʥʦ ʠ ʩ 

ʦʧʨʝʜʝʣʷʶʱʝʡ ʨʦʣʴʶ ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʣʘʚʠʥʦʦʙʨʘʟʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ 

ʩʪʨʫʢʪʫʨʥʳʭ ʩʚʷʟʝʡ. 

ɼʣʷ ʠʟʫʯʝʥʥʳʭ ʧʳʣʝʚʘʪʳʭ ʩʫʛʣʠʥʢʦʚ ʭʘʨʘʢʪʝʨʥʘ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʡ 

ʚʣʘʞʥʦʩʪʠ ʨʘʟʫʧʨʦʯʥʝʥʠʷ ʩ ʛʣʫʙʠʥʦʡ (ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʥʘʯʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʦʙʨʘʟʮʦʚ): 

ʧʨʠ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ 2 ʤ ʢʨʠʪʠʯʝʩʢʘʷ ʚʣʘʞʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 29-30%, ʘ ʧʨʠ ʛʣʫʙʠʥʘʭ 2,5 ʠ 

5 ʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 32-33% ʠ 35-36%; ʥʘ ʛʣʫʙʠʥʫ 7,5 ʤ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 37% ʵʬʬʝʢʪ 

ʨʘʟʫʧʨʦʯʥʝʥʠʷ ʥʝ ʧʨʦʷʚʠʣʩʷ. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʥʝʝ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʛ. ɼʫʰʘʥʙʝ, 

ʫʢʘʟʳʚʘʣʦʩʴ ʥʘ ʚʣʠʷʥʠʝ ʥʘʯʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʥʘ ʚʝʣʠʯʠʥʫ ʨʘʟʫʧʨʦʯʥʝʥʠʷ. 

ɺ ʮʝʣʦʤ, ʨʘʟʫʧʨʦʯʥʝʥʠʝ ʧʳʣʝʚʘʪʳʭ ʩʫʛʣʠʥʢʦʚ ʨʘʡʦʥʘ ʨʘʙʦʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʚʠʙʨʘʮʠʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʣʠʰʴ ʚ ʧʦʣʦʚʠʥʫ ʤʝʥʴʰʝ, ʯʝʤ ʩʥʠʞʝʥʠʝ 
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ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʨʦʜ ʩʜʚʠʛʫ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʚʣʘʞʥʦʩʪʠ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʝʪ 

ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʩʝʡʩʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʩʢʣʦʥʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʸʩʩʳ, ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʍʘʠʪ, ʩʫʛʣʠʥʢʠ, ʩʢʣʦʥ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, 

ʚʣʘʞʥʦʩʪʴ, ʚʠʙʨʘʮʠʷ. 

 

REGULARITIES OF CHANGE IN THE PHYSICAL AND MECHANICAL 

PROPERTIES OF FOREST ROCKS AT THEIR MOISTURIZATION (ON THE 

EXAMPLE OF THE KHAIT EARTHQUAKE, 1949)  

The physical and mechanical properties of loess rocks under moisture conditions 

additionally change under the action of a dynamic, in our case seismic, load. In this regard, 

special studies have been carried out to study the possible decrease in the strength of the 

considered silty loams under vibration simulating seismic shaking. 

Considering all three cases, it is found that proluvial deposits experience the greatest 

softening under dynamic influences, so the decrease in strength under dynamic influences in 

Upper Pleistocene deluvial silty loams reaches 40-50%, and in proluvial ones - up to 85%. In this 

case, a significant increase in softening is observed with an increase in humidity in the region 

above the critical values. Studies of loess rocks at the Obigarm site have established that a 

characteristic feature of loess-like loams is a very sharp (2-3 times increase in softening with an 

increase in moisture of only 1-3%) near the yield point. Apparently, this is due not only to the 

dissolution of salts, but also to the decisive role of free water in the appearance of an avalanche-

like destruction of structural bonds. 

The studied silty loams are characterized by a tendency to an increase in the critical 

moisture content of softening with depth (with an increase in the initial density of the samples): 

at a depth of 2 m, the critical moisture content was 29-30%, and at depths of 2.5 and 5 m, 

respectively, 32-33% and 35- 36%; to a depth of 7.5 m with a moisture content of 37%, the 

softening effect did not appear. It should be noted that earlier, during research in Dushanbe, it 

was indicated that the initial density of the samples affects the amount of softening. 

In general, the softening of silty loams of the area of work under the influence of vibration 

under certain conditions is only half less than the decrease in the shear resistance of rocks due to 

an increase in moisture, and, therefore, can affect the seismic resistance of slopes. 

Keywords: loess, earthquakes, Khait, loam, slope, regularity, moisture, vibration. 
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ʆɹ ʉʆɿɼɸʅʀʀ ʉʇɽʎʀɸʃʔʅʆʁ ʉɽʊʀ ɼʃʗ ɻɽʆɼɽɿʀʏɽʉʂʀʍ ʅɸɹʃʖɼɽʅʀʁ 

ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʋʅʀɺɽʈʉʀʊɽʊʉʂʆɻʆ ɻʆʈʆɼʂɸ çɹʋʅʀ ʍʀʉʆʈɸʂè 

 

ʅʠʸʟʦʚ ɸ.ʉ., ʅʠʸʟʰʦʝʚ ʄ.ʖ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʋʥʠʚʝʨʩʠʪʝʪʩʢʠʡ ʛʦʨʦʜʦʢ çɹʫʥʠ ʍʠʩʦʨʘʢè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʚʳʡ ʠ ʧʦʢʘ 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʢʘʤʧʫʩ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ. ɻʦʨʦʜʦʢ ʚʢʣʶʯʘʝʪ ʫʯʝʙʥʳʝ ʢʦʨʧʫʩʘ, ʩʝʣʠʪʝʙʥʫʶ 

ʟʦʥʫ, ʦʟʝʣʝʥʠʪʝʣʴʥʳʡ ʧʦʷʩ ʠ ʜʨʫʛʫʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ.  

ɻʦʨʦʜʦʢ ʥʘʯʘʣ ʩʪʨʦʠʪʴʩʷ ʝʱʝ ʚ ʢʦʥʮʝ 70-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʢʦʨʧʫʩʘ, 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ 

ʩʦʚʝʪʩʢʠʤ (ʪʠʧʦʚʳʤ) ʧʨʦʝʢʪʘʤ, ʚ ʧʦʩʣʝʜʥʠʝ 2-3 ʜʝʩʷʪʠʣʝʪʠʷ ʦʥʦ ʠʜʝʪ ʩʦʛʣʘʩʥʦ 

ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʤ ʧʨʦʝʢʪʘʤ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ.  

ʊʝʨʨʠʪʦʨʠʷ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʛʦʨʦʜʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʶʞʥʦʝ ʦʢʦʥʯʘʥʠʝ 

ʚʦʜʦʨʘʟʜʝʣʘ ʤʝʞʜʫ ʨ.ʃʫʯʦʙ ʠ ʨ.ɼʫʰʘʥʙʠʥʢʘ, ʩʦʟʜʘʥʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʢ ʠ ʧʨʝʚʨʘʪʠʚʰʝʝʩʷ ʚ ʧʦʣʫʦʩʪʨʦʚ. ʇʦʣʫʩʪʨʦʚ ʚ ʬʦʨʤʝ ʥʝʙʦʣʴʰʦʛʦ ʤʳʩʘ 

ʩʣʦʞʝʥ ʩʦʚʨʝʤʝʥʥʳʤʠ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ ʩʨʝʜʥʝ- ʠ 

ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʭ ʛʘʣʝʢ, ʩʫʧʝʩʝʡ, ʧʝʩʢʦʚ, ʩʚʝʨʭʫ ʟʘʩʳʧʘʥʥʳʭ ʩʣʦʝʤ ʩʫʛʣʠʥʢʦʚ, 

ʣʝʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ. ʋʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (ʚʝʨʭʦʚʦʜʢʠ) ʧʨʝʨʳʚʠʩʪʳʡ, ʩʦʩʪʘʚʣʷʝʪ 

1,5-6,0 ʤ. ʀʟ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʬʠʟʠʯʝʩʢʦʛʦ 

ʚʳʚʝʪʨʠʚʘʥʠʷ, ʵʨʦʟʠʠ, ʦʚʨʘʛʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʝʨʝʨʘʙʦʪʢʠ ʙʝʨʝʛʦʚ, ʩʫʬʬʦʟʠʠ. ɼʣʷ ʟʘʱʠʪʳ 

ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʧʦʜʤʳʚʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʙʝʨʝʛʦʚ ʧʦ ʧʝʨʠʤʝʪʨʫ ʧʦʩʪʨʦʝʥʳ 

ʙʝʨʝʛʦʫʢʨʝʧʠʪʝʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʛʦʨʦʜʢʘ, ʪ.ʝ. ʚ ʪʝʯʝʥʠʝ ʩʚʳʰʝ 40 ʣʝʪ, 

ʧʨʦʠʩʭʦʜʠʣʠ ʨʘʟʣʠʯʥʳʝ ʛʝʦʣʦʛʦ-ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʪʝʭʥʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʠʚʝʣʠ ʢ ʨʘʟʣʠʯʥʳʤ ʜʝʬʦʨʤʘʮʠʷʤ ʢʘʢ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, 

ʪʘʢ ʠ ʦʩʥʦʚʘʥʠʷ, ʪ.ʝ. ʛʨʫʥʪʦʚ, ʩʣʘʛʘʶʱʠʭ ʘʣʣʶʚʠʘʣʴʥʳʡ ʧʦʣʫʦʩʪʨʦʚ ʥʘ ʩʣʠʷʥʠʠ ʜʚʫʭ ʨʝʢ 

(ʨʠʩ.1). 

 

ʈʠʩʫʥʦʢ 1. ɼʝʬʦʨʤʘʮʠʷ ʟʜʘʥʠʷ (ʘ) ʠ ʜʦʨʦʛ (ʙ,ʚ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʛʦʨʦʜʢʘ 

Figure 1. Deformation of the building (a) and roads (ʙ, ʚ) on the campus 
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ɺʠʟʫʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ʨʘʡʦʥʝ ʨʘʙʦʪ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʝʬʦʨʤʘʮʠʠ ʩʦʦʨʫʞʝʥʠʡ ʠ 

ʛʨʫʥʪʦʚ ʟʘʤʝʪʥʳʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ. ʆʥʠ ʚʳʨʘʞʘʶʪʩʷ ʚ ʨʘʟʥʳʭ 

ʬʦʨʤʘʭ, ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʚʝʣʠʯʠʥʳ. ʂ ʩʦʞʘʣʝʥʠʶ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʜʣʷ ʠʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ, ʨʦʚʥʦ ʠ ʟʘ ʛʨʫʥʪʘʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʛʦʨʦʜʢʘ, ʥʝ 

ʚʝʜʫʪʩʷ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʘʤʠ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʵʪʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʘʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʯʝʚʠʜʥʘ, ʧʦʩʢʦʣʴʢʫ ʦʪʩʫʪʩʪʚʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ, ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʦ 

ʧʘʨʘʤʝʪʨʘʭ, ʤʘʩʰʪʘʙʘʭ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʛʨʫʥʪʦʚ ʩʪʘʚʠʪ ʧʦʜ ʩʦʤʥʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʛʜʝ ʫʯʘʪʩʷ, ʨʘʙʦʪʘʶʪ ʠ ʞʠʚʫʪ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ 

ʩʪʫʜʝʥʪʦʚ, ʫʯʝʥʳʭ, ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʧʝʨʩʦʥʘʣʘ.  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʩʝʪʠ [6]. ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʚ 

ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʧʣʦʪʥʦʡ ʟʘʩʪʨʦʡʢʝ ʪʨʝʙʫʶʪʩʷ ʜʨʫʛʠʝ, ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʩʦʟʜʘʥʠʶ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʡ ʩʝʪʠ [9]. 

ʇʨʦʝʢʪʠʨʫʝʤʘʷ ʥʘʤʠ ʩʝʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʝ ʦʩʥʦʚʘʥʠʝ, ʛʜʝ 

ʧʣʘʥʦʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴʩʷ ʧʦʣʠʛʦʥʦʤʝʪʨʠʝʡ 2 ʨʘʟʨʷʜʘ, ʘ ʚʳʩʦʪʥʘʷ ï 

ʥʠʚʝʣʠʨʦʚʘʥʠʝʤ II ʢʣʘʩʩʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʧʦʨʥʳʭ ʧʫʥʢʪʦʚ ʚʳʙʨʘʥʳ 4 ʪʦʯʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʥʘ ʧʨʘʚʦʤ (2 ʪʦʯʢʠ) ʠ ʣʝʚʦʤ (2 ʪʦʯʢʠ) ʙʦʨʪʘʭ ʨʝʢʠ ʃʫʯʦʙ ʠ ʨʝʢʠ ɼʫʰʘʥʙʠʥʢʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ.2). 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʜʝʟʠʠ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʝʪʝʡ 

ʧʨʠʤʝʥʷʶʪʩʷ GNSS-ʪʝʭʥʦʣʦʛʠʠ - ʢʘʢ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʠ ʵʢʩʧʨʝʩʩʥʳʝ, ʩʯʠʪʘʶʱʠʝʩʷ 

ʪʝʭʥʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤʠ. ʇʦʵʪʦʤʫ ʦʥʠ ʚ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ ʧʦʩʪʝʧʝʥʥʦ ʚʳʪʝʩʥʷʶʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʩʦʟʜʘʥʠʠ ʩʝʪʝʡ [9]. ʊʘʢʦʡ 

ʚʳʙʦʨ ʦʪʨʘʟʠʣʩʷ ʪʘʢʞʝ ʠ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ [7], ʛʜʝ ʧʨʠ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʦʣʠʛʦʥʦʤʝʪʨʠʠ ʧʨʝʜʲʷʚʣʝʥʘ ʫʛʣʦʚʘʷ ʪʦʯʥʦʩʪʴ ʚ 2ᾴ, ʚʤʝʩʪʝ ʨʘʥʝʝ 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ 5ᾴ [4]. ʅʘʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʩʝʪʠ 

ʧʨʠʤʝʥʷʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʘʷ, ʢʣʘʩʩʠʯʝʩʢʘʷ ʧʦʣʠʛʦʥʦʤʝʪʨʠʷ [6], ʠʩʭʦʜʷ ʠʭ ʩʣʝʜʫʶʱʠʭ 

ʩʦʦʙʨʘʞʝʥʠʡ: 

- ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʥʘʙʣʶʜʝʥʠʡ ʩ ʧʨʠʣʝʛʘʶʱʠʤʠ ʙʘʟʠʩʥʳʤʠ ʧʫʥʢʪʘʤʠ 

ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 60 ʛʘ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʪʨʝʙʫʝʪ ʪʨʫʜʦʝʤʢʠʭ ʨʘʙʦʪ ʧʦ ʟʘʢʣʘʜʢʝ ʨʝʧʝʨʦʚ 

ʠ ʥʘʙʣʶʜʝʥʠʷʤ; 

- ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʠʙʦʨʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦʩʪʫʧʥʳ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 
ʪʨʘʜʠʮʠʦʥʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. 

ɼʣʷ ʫʛʣʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʧʦʣʠʛʦʥʦʤʝʪʨʠʠ 2 ʨʘʟʨʷʜʘ ʙʫʜʫʪ ʧʨʠʤʝʥʝʥʳ ʵʣʝʢʪʨʦʥʥʳʡ 

ʪʝʦʜʦʣʠʪ DJD2-JC (ʉʂʆ=2ᾴ) ʠʣʠ ʵʣʝʢʪʨʦʥʥʳʡ ʪʘʭʝʦʤʝʪʨ Sokkia 650RX ʠ ʪʨʝʭʰʪʘʪʠʚʥʘʷ 

ʩʠʩʪʝʤʘ. 
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ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʩʧʝʮʠʘʣʴʥʦʡ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʛʦʨʦʜʢʘ 

Figure 2. Scheme of a special planned and high-altitude geodetic network on the campus 

 
1 ï ʛʨʘʥʠʮʳ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʛʦʨʦʜʢʘ; 2 ï ʧʫʥʢʪʳ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʡ ʩʝʪʠ (ʙʘʟʦʚʘʷ ʢʘʨʪʘ ï ʠʟ ʨʝʩʫʨʩʘ 
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ʇʦʣʠʛʦʥʦʤʝʪʨʠʯʝʩʢʘʷ ʩʝʪʴ 2 ʨʘʟʨʷʜʘ ʩʦʟʜʘʝʪʩʷ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʭʦʜʦʚ. ʀʩʭʦʜʷ ʠʟ 

ʪʦʛʦ, ʯʪʦ ʛʦʨʦʜʩʢʘʷ ʧʦʣʠʛʦʥʦʤʝʪʨʠʷ ʚ ʧʦʩʣʝʜʥʠʝ 35 ʣʝʪ ʥʝ ʦʙʥʦʚʣʝʥʘ ʠ ʧʦʵʪʦʤʫ ʥʝ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʥʘʤʠ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʩʦʟʜʘʪʴ ʥʦʚʫʶ 

ʩʝʪʴ. 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʫʛʣʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʠʨʝʢʮʠʦʥʥʳʝ ʫʛʣʳ ʧʨʠʤʳʯʥʳʭ 

ʩʪʦʨʦʥ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤʠ ʠʟʤʝʨʝʥʠʷʤʠ ʩ ʪʦʯʥʦʩʪʴʶ 3 "-5". ʆʩʥʦʚʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʧʦʣʠʛʦʥʦʤʝʪʨʠʠ 2 ʨʘʟʨʷʜʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ.1. 

 

ʊʘʙʣʠʮʘ 1. ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʦʣʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠ 2 ʨʘʟʨʷʜʘ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ 

[1, 8] 

Table 1. Requirements for a polygonometric network of the 2
th

 category in urban 

conditions  
ʇʦʢʘʟʘʪʝʣʴ ɿʥʘʯʝʥʠʝ 

ʇʨʝʜʝʣʴʥʘʷ ʜʣʠʥʘ ʭʦʜʘ, ʢʤ  

ʦʪʜʝʣʴʥʦʛʦ 3 

ʤʝʞʜʫ ʠʩʭʦʜʥʦʡ ʠ ʫʟʣʦʚʦʡ ʪʦʯʢʦʡ 2 

ʤʝʞʜʫ ʫʟʣʦʚʳʤʠ ʪʦʯʢʘʤʠ 1,5 
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ʇʨʝʜʝʣʴʥʳʡ ʧʝʨʠʤʝʪʨ ʧʦʣʠʛʦʥʘ, ʢʤ 9 

ɼʣʠʥʳ ʩʪʦʨʦʥ ʭʦʜʘ, ʢʤ  

ʥʘʠʙʦʣʴʰʘʷ 0,35 

ʥʘʠʤʝʥʴʰʘʷ 0,08 

ʩʨʝʜʥʷʷ ʨʘʩʯʝʪʥʘʷ 0,20 

ʏʠʩʣʦ ʩʪʦʨʦʥ ʚ ʭʦʜʝ, ʥʝ ʙʦʣʝʝ 15 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʭʦʜʘ 1:5000 

ʉʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʫʛʣʘ (ʧʦ ʥʝʚʷʟʢʘʤ ʚ ʭʦʜʘʭ ʠ 

ʧʦʣʠʛʦʥʘʭ), ʫʛʣʦʚʳʝ ʩʝʢʫʥʜʳ, ʥʝ ʙʦʣʝʝ 

10 

ʋʛʣʦʚʘʷ ʥʝʚʷʟʢʘ ʭʦʜʘ, ʥʝ ʙʦʣʝʝ ʩʝʢʫʥʜʳ ςπЍὲ 
 

ɺʳʩʦʪʥʘʷ ʩʝʪʴ, ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʙʫʜʝʪ ʧʦʩʪʨʦʝʥʘ 

ʥʠʚʝʣʠʨʦʚʘʥʠʝʤ II ʢʣʘʩʩʘ [3, ʧʫʥʢʪ 2.3]. ʉʣʦʞʥʦʩʪʴ ʝʝ ʧʦʩʪʨʦʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʛʦʨʦʜʩʢʘʷ ʚʳʩʦʪʥʘʷ ʩʝʪʴ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʝ ʦʙʥʦʚʣʝʥʘ, ʭʦʪʷ ʥʦʨʤʘʪʠʚʥʳʝ 

ʜʦʢʫʤʝʥʪʳ ʪʨʝʙʫʶʪ ʧʦʚʪʦʨʥʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʚ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʯʝʨʝʟ ʢʘʞʜʳʝ 

25 ʣʝʪ [3, ʧʫʥʢʪ 1.10], ʘ ʚ ʛʦʨʦʜʘʭ - ʥʝ ʨʝʞʝ ʯʝʤ ʯʝʨʝʟ ʢʘʞʜʳʝ 15 ʣʝʪ [3, ʧʫʥʢʪ 2,2]. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʟʘʥʦʚʦ ʙʫʜʝʪ ʧʦʩʪʨʦʝʥʘ ʘʚʪʦʥʦʤʥʘʷ, ʩʧʝʮʠʘʣʴʥʘʷ ʚʳʩʦʪʥʘʷ ʩʝʪʴ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʩʝʪʠ 2 ʢʣʘʩʩʘ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʩʦʚʝʪʩʢʠʤʠ ʥʠʚʝʣʠʨʘʤʠ ʪʠʧʘ ʅ05, ʅ1 ʠʣʠ 

ʥʠʚʝʣʠʨʘʤʠ ʠʥʦʩʪʨʘʥʥʦʡ ʤʘʨʢʠ ʪʠʧʘ Ni002 ʠʣʠ DSZ1-40, ʠʤʝʶʱʠʤʠ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʫʶ ʧʦʛʨʝʰʥʦʩʪʴ 0,5-1,0 ʤʤ, ʯʪʦ ʚʧʦʣʥʝ ʜʦʧʫʩʪʠʤʦ ʚ ʧʨʝʜʝʣʘʭ 

ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʅʠʚʝʣʠʨʦʚʘʥʠʝ II ʢʣʘʩʩʘ ʦʩʫʱʝʩʪʚʠʪʩʷ ʚ ʧʨʷʤʦʤ ʠ 

ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦ ʢʦʩʪʳʣʷʤ ʰʪʨʠʭʦʚʳʤʠ ʠʥʚʘʨʥʳʤʠ ʨʝʡʢʘʤʠ ʩʧʦʩʦʙʦʤ 

ʩʦʚʤʝʱʝʥʠʷ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʠʙʦʨʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʡ ʩʝʪʠ ʠʤʝʶʪʩʷ ʥʘ ʢʘʬʝʜʨʝ 

ʛʝʦʣʦʛʠʠ ʠ ʛʦʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ. 

ʉʦʩʪʘʚʣʝʥ ʧʨʦʝʢʪ ʩʝʪʠ ʧʦʣʠʛʦʥʦʤʝʪʨʠʠ 2 ʨʘʟʨʷʜʘ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʨʘʩʯʝʪ 

ʪʦʯʥʦʩʪʠ ʩʝʪʠ ʧʦʢʘʟʳʚʘʝʪ ʥʘ ʝʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ (ʪʘʙʣ.2).  

 

ʊʘʙʣʠʮʘ 2. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʫʨʘʚʥʠʚʘʥʠʝ ʧʣʘʥʦʚʦʡ ʩʝʪʠ 

Table 2. Preliminary adjustment of the planned network 
ʇʫʥʢʪ 

(ʨʠʩ.2) 

ɺʥʫʪʨʝʥʥʠʡ 

ʫʛʦʣ,Á 

ʈʘʩʩʪʦʷʥʠʝ, ʤ ʀʩʪʠʥʥʳʡ 

ʘʟʠʤʫʪ, 

ʇʨʠʨʘʱʝʥʠʝ 

ʢʦʦʨʜʠʥʘʪ 

(ʫʨʘʚʥʝʥʥʦʝ) 

ʋʩʣʦʚʥʳʝ 

ʢʦʦʨʜʠʥʘʪʳ, ʤ 

dx dy ʍ ʋ 

ʇ2        1000,0 1000,0 

  338 78 70,3 330,6     

ʇ1 141       929,7 669,4 

  327 117 -148,5 291,4   

ʇ7 79       1078,2 378,0 

  357 218 -281,3 -219,8   

ʇ4 268       1359,5 597,8 

  282 130 -181,3 216,0   

ʇ8 58       1540,8 381,8 

  269 252 -83,1 -255,8   

ʇ9 139       1623,9 637,6 

  284 293 111 -261,4   

ʇ6 117       1512,9 899,0 

  271,7 356 271 -19,0   

ʇ3 237       1241,9 918,0 

  180 299 87,3 -157,4   

ʇ5 93       1154,6 1075,4 

  172 26 154,6 75,4   

ʇ2 128       1000,0 1000,0 
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ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʥʝʚʷʟʢʘ ʣʠʥʝʡʥʳʭ ʠʟʤʝʨʝʥʠʡ ʩʦʩʪʘʚʣʷʣʘ 1/55000, ʯʪʦ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʘʭʝʦʤʝʪʨʘ Sokkia 650RX ʠʣʠ ʩʚʝʪʦʜʘʣʴʥʦʤʝʨʘ ʉʊ5 ʩʯʠʪʘʝʪʩʷ 

ʚʧʦʣʥʝ ʜʦʧʫʩʪʠʤʦʡ.  

ʇʨʠ ʥʠʚʝʣʠʨʦʚʘʥʠʠ II ʢʣʘʩʩʘ ʩʣʫʯʘʡʥʘʷ ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ɖ ʥʝ ʜʦʣʞʥʘ 

ʧʨʝʚʳʰʘʪʴ 2,0 ʤʤ/ʢʤ, ʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ů ï 0,2 ʤʤ/ʢʤ, ʜʦʧʫʩʪʠʤʳʝ ʥʝʚʷʟʢʠ ʚ ʧʦʣʠʛʦʥʘʭ ʠ 

ʧʦ ʣʠʥʠʷʤ Æ  ̎  ̆̍̆̎̆̆ υ ̍ Ѝ̍ὒ , ʛʜʝ L ï ʜʣʠʥʘ ʭʦʜʘ ʚ ʢʤ. 

ʎʝʥʪʨʳ ʧʫʥʢʪʦʚ ʧʣʘʥʦʚʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ ʠ ʨʝʧʝʨʦʚ ʚʳʩʦʪʥʦʡ ʩʝʪʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʚʤʝʱʘʪʴ. ɿʘʢʨʝʧʣʝʥʠʝ ʧʫʥʢʪʦʚ ʩʝʪʠ ʠ ʠʭ ʥʘʨʫʞʥʦʝ ʦʬʦʨʤʣʝʥʠʝ 

ʦʩʫʱʝʩʪʚʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ [5]. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʨʝʰʝʥʦ ʟʘʢʣʘʜʳʚʘʪʴ ʛʨʫʥʪʦʚʳʝ ʧʫʥʢʪʳ-ʨʝʧʝʨʘ. ʇʨʠ ʧʣʦʪʥʦʡ ʟʘʩʪʨʦʝʥʥʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ, ʢʦʛʜʘ ʧʫʥʢʪʳ, ʚʦʟʤʦʞʥʦ, ʚʟʘʠʤʥʦ ʥʝ ʙʫʜʫʪ ʚʠʜʥʳ, ʫ ʧʫʥʢʪʘ ʩʝʪʠ, ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʤʝʥʝʝ 500 ʤ ʦʪ ʥʝʛʦ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʚʘ ʦʨʠʝʥʪʠʨʥʳʭ ʟʥʘʢʘ. ʇʫʥʢʪʳ ʩʝʪʠ 

ʙʫʜʫʪ ʟʘʢʨʝʧʣʷʪʴʩʷ ʛʨʫʥʪʦʚʳʤʠ ʧʫʥʢʪʘʤʠ-ʨʝʧʝʨʘʤʠ ʪʠʧʘ 6ɻʈ (ʨʠʩ. 3). 

 

ʈʠʩʫʥʦʢ 3. ʉʭʝʤʘ ʟʘʢʣʘʜʢʠ ʟʥʘʢʘ ʪʠʧʘ 6ɻʈ. ʈʘʟʤʝʨʳ - ʚʩʤ. 

Figure 3. Scheme of a 6GR type sign 

 
ɻʝʦʜʝʟʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ ʙʫʜʫʪ ʧʨʦʚʝʜʝʥʳ ʩʦʛʣʘʩʥʦ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ ʩ ʫʯʝʪʦʤ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ [2, 6]. 
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ÚÔÐ ÍÌ ÞÌäÖÔ×Ô äÌÍÌÖÌÔ ØÌáÝßÝ ÍÌÜÚÔ ØßäÚ׳ÔÐÌ׳ÚÔ ÏÑÚÐÑÓ 

ÐÌÜ äÌ׳ÜÌÖÔ ÐÚÙÔäÏÚ׳ÔÔ "ÍßÙÔ ׳ÔÝÚÜÌÖ" 

äì״üìöô ÐúùôĄïú״ ©Íÿùô ׳ôýúüìöª ìîîì÷ôù öìøûÿý ðìü ÞúĔôöôýþúù ìýþ. Ðìü 
ĔìüìČùô ôýþôĀúðìô þÿ÷úùôô íôùú״ú îì ôùĄúúþô Ąì״üìö, ðìü þÿ÷ô óôČðì ìó 40 ýú÷, 
üìîìùð״úô ïÿùúïÿùô ïñú÷úïĒ îì ïñúðôùìøôöĒ íì ìøì÷ úøìðìùð, öô ðìü ċöĔúċïĒ íú 
úøô÷״úô ýÿùĆĒ íì ðñĀúüøìþýôċ״úô ïÿùúïÿùô íôùú״ú, ôùĄúúþ îì ûúċāúöąú (ïüÿùþ״ú) 
ýìíìí Ąÿðìùð. Íìüúô íì״úðô״ôô øôץðúüôô ìùðúóì îì Ąôððìþùúöôô ðñĀúüøìþýôċ 
ûñĄùô״úð öìüðì øñĄìîìð, öô Ĕô״ìþô øÿĄú״ôðì״úô ïñúðñóôô íì÷ìùð״ìýúý Ąìíìöìô 
ùìץĄìîôĊ íì÷ìùðĒ þìĆýôý ðúðì Ąìîìð. 

Öì÷ôðîúòì״ú: ÞúĔôöôýþúù, öìøûÿý, ðñĀúüøìĂôċ, Ąìíìöìô ïñúðñóĒ, 
øÿĄú״ôðì״úô ïñúðñóĒ. 

 

ʆɹ ʆʈɻɸʅʀɿɸʎʀʀ ʉʇɽʎʀɸʃʔʅʆʁ ʉɽʊʀ ɼʃʗ ɻɽʆɼɽɿʀʏɽʉʂʀʍ 

ʅɸɹʃʖɼɽʅʀʁ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʋʅʀɺɽʈʉʀʊɽʊʉʂʆɻʆ ɻʆʈʆɼʂɸ çɹʋʅʀ 

ʍʀʉʆʈɸʂè 

ʋʥʠʚʝʨʩʠʪʝʪʩʢʠʡ ʛʦʨʦʜʦʢ çɹʫʥʠ ʍʠʩʦʨʘʢè - ʧʝʨʚʳʡ ʢʘʤʧʫʩ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ. ɺ 

ʧʨʦʮʝʩʩʝ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʛʦʨʦʜʢʘ, ʪ.ʝ. ʚ ʪʝʯʝʥʠʝ ʩʚʳʰʝ 40 

ʣʝʪ, ʧʨʦʠʩʭʦʜʠʣʠ ʨʘʟʣʠʯʥʳʝ ʛʝʦʣʦʛʦ-ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʪʝʭʥʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʠʚʝʣʠ ʢ ʨʘʟʣʠʯʥʳʤ ʜʝʬʦʨʤʘʮʠʷʤ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ 

ʛʨʫʥʪʦʚ. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʡ ʩʝʪʠ ï ʦʩʥʦʚʳ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʘʜʞʠʢʠʩʪʘʥ, ʢʘʤʧʫʩ, ʜʝʬʦʨʤʘʮʠʷ, ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʩʝʪʴ, 

ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ. 

 

ON THE CREATE OF A SPECIAL NETWORK FOR GEODETIC OBSERVATI ONS 

ON THE TERRITORY OF THE UNIVERSITY CAMPUS "BUNI HISORAK"  

The Buni Hisorak campus is the first campus in Tajikistan. In the process of long-term 

exploitation of buildings and infrastructures of the campus, i.e. for over 40 years, various 

geological and geodynamic processes and technogeneticfactors have led to various deformations 

of buildings, structures and grounds. For a quantitative assessment of the magnitude and 

intensity of deformation, it is proposed to create planned and high-altitude geodetic network - the 

basis of instrumental geodetic observations. 

Keywords: Tajikistan, campus, deformation, geodetic network,geodetic observations. 
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ʋɼʂ 551.553.98(575.3) 

ʂʆʃʃɽʂʊʆʈʉʂʀɽ ʉɺʆʁʉʊɺɸ ʖʈʉʂʀʍ ʆʊʃʆɾɽʅʀʁ ʖɾʅʆ-

ʊɸɼɾʀʂʉʂʆʁ ɺʇɸɼʀʅʓ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʅɽʌʊɽɻɸɿʆʅʆʉʅʆʉʊʀ 

ʅʀɾʅɽ-ʉʈɽɼʅɽʖʈʉʂʀʍ ʆʊʃʆɾɽʅʀʁ 

 

ʀʰʘʥʦʚ ʄ.ʍ., ʀʰʘʥʦʚ ɼʞ.ʄ., ʐʘʨʠʧʦʚʘ ʄ.ʀ. 

ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɺʝʨʭʥʝʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʦʙʥʘʞʘʶʪʩʷ ʚ ʛʦʨʥʦʤ ʦʙʨʘʤʣʝʥʠʠ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʦʪʨʦʛʦʚ 

ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ ʚ ʟʘʧʘʜʥʦʤ ɼʘʨʚʘʟʝ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ ʧʦʣʦʩ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʖʞʥʦ-ʊʘʜʞʠʢʩʢʦʡ ʚʧʘʜʠʥʳ. ʇʦʨʦʜʳ ʚʝʨʭʥʝʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʚʩʢʨʳʪʳ ʙʫʨʝʥʠʝʤ ʥʘ 

ʦʪʜʝʣʴʥʳʭ ʧʣʦʱʘʜʷʭ ɼʫʰʘʥʙʠʥʩʢʦʛʦ ʧʨʦʛʠʙʘ. ʂʨʦʤʝ ʪʦʛʦ, ʨʷʜʦʤ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʠ 

ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥ (ɹʘʙʘʪʘʛ, ʩʢʚ.1.2) (ʧʣʦʱʘʜʴ ʉʝʚ. ʂʫʨʛʘʥʯʘ, ʩʢʚ.10; ɼʘʣʘʥ, 

ʩʢʚ. 2 ʠ ʜʨ.) ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʛʣʫʙʠʥʝ ʚʩʢʨʳʪʘ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʚʝʨʭʥʝʶʨʩʢʦʛʦ ʨʘʟʨʝʟʘ 

çɻʘʫʨʜʘʢʩʢʘʷ ʩʚʠʪʘè. ɺʦʧʨʦʩʘʤ ʩʪʨʘʪʠʛʨʘʬʠʠ ʚʝʨʭʥʝʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ 

ʂʫʢʫʰʢʠʥʘ ʈ. (1974) ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ.  

ɺ ʩʦʩʪʘʚʝ ʚʝʨʭʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʩʚʝʨʭʫ ʚʥʠʟ ʚʳʜʝʣʷʶʪʩʷ ʪʠʪʦʥʩʢʠʡ, 

ʢʠʤʝʨʠʜʞʩʢʠʡ, ʦʢʩʬʦʨʜʩʢʠʡ ʠ ʢʝʣʣʦʚʝʡʩʢʠʝ ʷʨʫʩʘ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ 1400-1900 ʤ. 

ʊʠʪʦʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚʳʜʝʣʷʶʪʩʷ ʫʩʣʦʚʥʦ, ʪ.ʢ. ʥʝʪ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ. ʂ ʪʠʪʦʥʫ 

ʦʪʥʝʩʝʥʳ ʢʨʘʩʥʦʮʚʝʪʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʨʘʙʠʣʴʩʢʦʡ ʩʚʠʪʳ, ʘ ʚʦʟʤʦʞʥʦ, ʠ ʚʝʨʭʥʠʝ 

ʛʦʨʠʟʦʥʪʳ çɻʘʫʨʜʘʢʩʢʦʡ ʩʚʠʪʳè (ʂʘʨʘʙʠʣʴʩʢʘʷ ʩʚʠʪʘ). ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʠʥʘʤʠ, 

ʧʝʩʯʘʥʠʢʘʤʠ, ʛʨʘʚʝʣʠʪʘʤʠ. ʄʝʩʪʘʤʠ ʢ ʚʦʩʪʦʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ ʩʦʯʣʝʥʝʥʠʝ 

ʨʘʟʨʝʟʦʚ ʟʘ ʩʯʝʪ ʠʩʯʝʟʥʦʚʝʥʠʷ ʠʟ ʨʘʟʨʝʟʘ ʧʝʩʯʘʥʠʢʦʚ ʠ ʛʣʠʥ.  

ʂʠʤʝʨʠʜʞʩʢʠʡ ʷʨʫʩ. ʂ ʥʝʤʫ ʫʩʣʦʚʥʦ ʦʪʥʝʩʝʥʳ ʦʙʨʘʟʦʚʘʥʠʷ çɻʘʫʨʜʘʢʩʢʦʡ ʩʚʠʪʳè ʠ 

ʝʝ ʚʦʟʨʘʩʪʥʳʝ ʘʥʘʣʦʛʠ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʪʦʣʱʝʡ 

ʛʠʧʩʦʚ, ʚ ʶʞʥʦʡ ʧʦʣʦʚʠʥʝ ʧʝʨʝʩʣʘʠʚʘʶʱʠʭʩʷ ʩ ʛʦʨʠʟʦʥʪʘʤʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʜʦʣʦʤʠʪʦʚ, 

ʤʝʨʛʝʣʝʡ ʠ ʧʝʩʯʘʥʠʢʦʚ ʠʟʚʝʩʪʢʦʚʦ-ʜʦʣʦʤʠʪʦʚʳʭ. ɺ ʆʙʠ-ɿʘʨʘʥʛʝ ʛʠʧʩʳ ʟʘʤʝʱʘʶʪʩʷ 

ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ, ʘ ʚ ɸʢ-ɼʞʘʨʝ - ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ. ɺ ʨʘʟʨʝʟʘʭ 

ʩʢʚʘʞʠʥ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʩʣʦʝʚ ʘʥʛʠʜʨʠʪʘ. 

ʆʢʩʬʦʨʜʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʛʣʠʥ. ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʧʨʝʦʙʣʘʜʘʶʪ ʢʘʨʙʦʥʘʪʥʳʝ 

ʧʦʨʦʜʳ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʠʢʦʚ, ʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ ʩ ʧʨʦʩʣʦʷʤʠ ʩʫʣʴʬʘʪʥʳʭ ʧʦʨʦʜ. ɺ ʙʦʣʝʝ ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ ʚ 

ʩʦʩʪʘʚʝ ʥʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʤʝʨʛʝʣʝʡ ʠ ʜʦʣʦʤʠʪʦʚ, ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 

ʠʩʯʝʟʘʶʪ ʧʝʩʯʘʥʠʢʠ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʦʢʩʬʦʨʜʘ 140-130 ʤ.  

ʂʝʣʣʦʚʝʡʩʢʠʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʯʝʨʝʜʦʚʘʥʠʝʤ ʛʣʠʥ, ʤʝʨʛʝʣʝʡ ʠ 

ʠʟʚʝʩʪʥʷʢʦʚ ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʠʢʦʚ. ʇʨʝʦʙʣʘʜʘʶʪ ʛʣʠʥʳ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ 

ʩʦʩʪʦʠʪ ʠʟ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʤʝʨʛʝʣʝʡ. ʄʦʱʥʦʩʪʴ 50-125ʤ.  

ʇʦ ʜʘʥʥʳʤ (ʃʫʯʥʠʢʦʚʘ ɺ.ʉ. (1972), ʇʦʣʷʥʩʢʦʛʦ ɹ.ɺ. ʠ ʇʦʛʦʨʝʣʦʚʘ ɼ.ɼ. (1971) ʚ 

ʮʝʣʦʤ ʶʨʩʢʘʷ ʪʦʣʱʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʥʳʡ ʢʨʫʧʥʳʡ ʮʠʢʣ ʩʝʜʠʤʝʥʪʘʮʠʠ. ʅʠʞʥʝ- ʠ 

ʩʨʝʜʥʝʶʨʩʢʠʝ ʪʝʨʨʠʛʝʥʥʦ-ʫʛʣʝʥʦʩʥʳʝ ʬʦʨʤʘʮʠʠ ʩʦʩʪʘʚʣʷʶʪ ʪʨʘʥʩʛʨʝʩʩʠʚʥʫʶ ʩʝʨʠʶ 

ʶʨʩʢʦʛʦ ʮʠʢʣʘ. ʂʘʨʙʦʥʘʪʥʘʷ ʬʦʨʤʘʮʠʷ ʢʝʣʣʦʚʝʡ-ʦʢʩʬʦʨʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʝʡʪʨʘʣʴʥʫʶ (ʩʪʘʙʠʣʴʥʫʶ) ʯʘʩʪʴ ʮʠʢʣʘ, ʘ ʧʦʨʦʜʳ ʛʘʣʦʛʝʥʥʦʡ ʬʦʨʤʘʮʠʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʶʨʳ ʠ ʢʨʘʩʥʦʮʚʝʪʥʘʷ ʬʦʨʤʘʮʠʷ ʢʘʨʘʙʠʣʴʩʢʦʡ ʩʚʠʪʳ ʥʠʞʥʝʛʦ ʤʝʣʘ ʠʤʝʶʪ ʦʪʯʝʪʣʠʚʫʶ 

ʨʝʛʨʝʩʩʠʚʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ.  

ʅʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʐʘʘʤʙʘʨʳ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʚ ɼʫʰʘʥʙʠʥʩʢʦʤ ʧʨʦʛʠʙʝ, 

ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ ʶʨʳ ʷʚʣʷʶʪʩʷ ʧʨʦʤʳʰʣʝʥʥʦ-ʛʘʟʦʥʦʩʥʳʤʠ. ɺʩʝʛʦ ʟʜʝʩʴ ʧʨʦʙʫʨʝʥʦ 

ʙʦʣʝʝ 40 ʩʢʚʘʞʠʥ, 18 ʠʟ ʥʠʭ ʚʩʢʨʳʣʠ ʶʨʩʢʠʝ ʢʦʣʣʝʢʪʦʨʳ. ɿʥʘʯʝʥʠʷ ʦʪʢʨʳʪʦʡ ʧʦʨʠʩʪʦʩʪʠ 

ʵʪʠʭ ʧʦʨʦʜ (ʧʦ ʢʝʨʥʫ) ʚ ʦʪʜʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʘʭ ʟʘʣʝʛʘʥʠʷ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʚ ʨʘʟʨʝʟʝ 

ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʩʢʚʘʞʠʥ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,1 ʜʦ 6,0%. ʏʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʟʥʘʯʝʥʠʷ 3-5%. 

ʇʦ ʧʨʦʤʳʩʣʦʚʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʧʦʨʠʩʪʦʩʪʴ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 6-8%, ʚ ʨʝʜʢʠʭ 

- ʜʦ 13,5%. ɺ ʧʦʜʩʯʝʪʝ ʟʘʧʘʩʦʚ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʘʷ ʧʦ ʍV ʛʦʨʠʟʦʥʪʫ ʐʘʘʤʙʘʨʠʥʩʢʦʛʦ 
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ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦ ʧʨʦʤʳʩʣʦʚʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʦʪʢʨʳʪʘʷ ʧʦʨʠʩʪʦʩʪʴ ʙʳʣʘ 

ʧʨʠʥʷʪʘ ʚ ʩʨʝʜʥʝʤ 6,6% (ɹʫʜʝʥʢʦ ʃ. ɺ. ʠ ʂʫʢʫʰʢʠʥ ɻ. ʄ. (1971)). ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʨʦʜ 

ʧʦ ʜʘʥʥʳʤ ʩʢʚ.78 ʚ ʧʨʝʜʝʣʘʭ 40 ʤɼ. ɼʘʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʡ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʝʨʥʘ ʠ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʰʣʠʬʦʚ ʧʦʟʚʦʣʠʣʠ ʵʪʠʤ ʘʚʪʦʨʘʤ ʚʳʜʝʣʠʪʴ ʠ ʦʧʠʩʘʪʴ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʪʠʧʳ ʧʦʨʦʜ ʠ ʠʟʤʝʥʝʥʠʝ ʚ ʥʠʭ ʟʥʘʯʝʥʠʡ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

(ʪʘʙʣ.1). 

 

ʊʘʙʣʠʮʘ 1. ʌʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʨʘʟʣʠʯʥʳʝ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʪʠʧʳ ʧʦʨʦʜ 

ʚʝʨʭʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʐʘʘʤʙʘʨʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʧʦ ɹʫʜʳʢʦ ʃ. ʠ 

ʂʫʢʫʰʢʠʥʘ ʈ.ʄ. 1971) 

Table 1. Physical parameters, various petrographic types of rocks of the Upper Jurassic 

deposits of the Shaambara field (according to Budyko L. and Kukushkina R.M. 1971) 
ʃʠʪʦʣʦʛʠʷ  ʇʦʨʠʩʪʦʩʪʴ ʇʨʦʥʠʮʘ-

ʝʤʦʩʪʴ, 

% ʤɼ 

ʂʘʨʙʦʥʘʪ-

ʥʦʩʪʴ, % 

ɻʣʠʥʠʩ-

ʪʦʩʪʴ, 

% 

ʉʦʜʝʨ. 

ʧʝʩʯ. 

ʬʨʘʢʮ.% 

ʉʦʜʝʨ. 

ʘʣʝʚʨʠʷ. 

ʬʨʘʢʮʠʠ, % ʦʪʢʨʳʪʘʷ ʦʙʱʘʷ 

ɸʥʛʠʜʨʠʪʳ  0,2-1,0 0,2-1,0 0 0 0 0 0 

ʀʟʚʝʩʪʥʷʢʠ  0,2-12,7 0,2-14,0 0 80-100 0-22 0,5 0-17 

ɻʣʠʥʠʩʪʳʝ 

ʠʟʚʝʩʪʥʷʢʠ 

0,2-9,0 0,2-10,0 0 38-70 6-43 0-8 0-40 

ʄʝʨʛʝʣʠ  0,5-4,0 2,0-4,5 0 32-66 16-50 0-5 0-33 

ɸʣʝʚʨʦʣʠʪʳ 1,6-16,0 3,0-18,0 4-40 3-34 3-40 3-40 30-60 

ɻʣʠʥʳ  0,3-4,0 1,0-6,0 0 3-30 50-70 1-15 6-40 

ʀʟʚʝʩʪʥʷʢʠ, 

ʜʦʣʦʤʠʪʠ-

ʟʠʨʦʚʘʥʥʳʡ, 

ʜʦʣʦʤʠʪʳ  

0,2-4,0 1,5-5,0 0 40-80 7-20 0-8 15-45 

ʀʟʚʝʩʪʥʷʢʠ ʩ 

ʚʢʣʶʯʝʥʠʝʤ 

ʘʥʛʠʜʨʠʪʘ 

ʉʘʤʳʝ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʣʫʯʰʠʤʠ ʢʦʣʣʝʢʪʦʨʘʤʠ ʦʙʣʘʜʘʶʪ ʘʣʝʚʨʦʣʠʪʳ, ʛʜʝ ʟʥʘʯʝʥʠʝ, 

ʢʘʢ ʦʙʱʝʡ, ʪʘʢ ʠ ʦʪʢʨʳʪʦʡ, ʧʦʨʠʩʪʦʩʪʠ ʜʦʩʪʠʛʘʝʪ ʜʦ 16-18%. ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʨʦʜ 7-40 

ʤɼ. ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ (ʠʟʚʝʩʪʥʷʢʠ, 

ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ ʠ ʜʦʣʦʤʠʪʳ) ʜʦʩʪʠʛʘʶʪ ʦʪ 12,7 ʜʦ 14,0%. ʆʜʥʘʢʦ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʵʪʠʭ ʧʦʨʦʜ ʜʦ 1 ʤɼ.  

ʇʦ ʜʘʥʥʳʤ ʂʘʨʣʦʚʠʯ ʀ.ɸ. ʠ ɹʦʣʴʰʘʢʦʚʘ ʀ.ʌ. (1972), ʦʪʢʨʳʪʘʷ ʧʦʨʠʩʪʦʩʪʴ XV 

ʛʦʨʠʟʦʥʪʘ (ʚʝʨʭʥʷʷ ʶʨʘ) ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʐʘʘʤʙʘʨʳ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 3 ʜʦ 6%, ʘ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʦʙʲʝʢʪʘʤ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,006 ʜʦ 0,2ʤɼ.  

ʅʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ɸʥʜʳʛʝʥ ʦʪʢʨʳʪʘʷ ʧʦʨʠʩʪʦʩʪʴ ʠʟʚʝʩʪʥʷʢʦʚ ʍV
ʘ
 ʛʦʨʠʟʦʥʪʘ ʦʢʦʣʦ 

5%, ʧʨʦʥʠʮʘʝʤʦʩʪʴ 0,6-3,5 ʤɼ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʍV ʛʦʨʠʟʦʥʪʘ 180-209 ʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʠʟʫʯʝʥʠʷ ʢʝʨʥʘ ʩʢʚ.84,87,93 ʠ II (ʧʣ. ʐʘʘʤʙʘʨʳ) ʘʚʪʦʨʳ ʫʩʪʘʥʦʚʠʣʠ ʪʨʝʱʠʥʥʳʡ ʪʠʧ 

ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ ʚʝʨʭʥʝʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ.  

ʂʦʣʣʝʢʪʦʨʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʙʳʣʠ ʠʟʫʯʝʥʳ ʪʘʢʞʝ ʤʥʦʛʠʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʘ ʪʘʢʞʝ ʘʚʪʦʨʦʤ ʧʦ ʦʙʨʘʟʮʘʤ ʧʦʨʦʜ ʠʟ ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʙʥʘʞʝʥʠʡ. ʕʪʠ 

ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʘʢʞʝ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ. 

ʍʦʪʷ ʧʦʨʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʦʣʴʰʝ ʧʦʜʚʝʨʛʥʫʪʳ ʚʪʦʨʠʯʥʳʤ ʠʟʤʝʥʝʥʠʷʤ (ʚʳʚʝʪʨʠʚʘʥʠʝ, 

ʨʘʩʰʠʨʝʥʠʝ ʪʨʝʱʠʥ, ʨʘʩʪʚʦʨʝʥʠʝ ʠ ʪ.ʧ.). ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʜʦʣʞʥʳ ʙʳʣʠ ʥʘʤʥʦʛʦ 

ʫʣʫʯʰʠʪʴ ʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʵʪʠʭ ʧʦʨʦʜ.  

ʇʦ ʜʘʥʥʳʤ ʦʧʨʝʜʝʣʝʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʠʟ ʨʘʟʨʝʟʦʚ ʂʫʭʠʪʘʥʛ, ɻʘʫʨʜʘʢ, 

ʐʠʨʢʝʥʪ, ʍʘʥʘʢʘ, ʃʫʯʦʙ ʠ ʦʪʜʝʣʴʥʳʭ ʨʘʟʨʝʟʦʚ ʖʛʦ-ɿʘʧʘʜʥʦʛʦ ɼʘʨʚʘʟʘ. ʂʦʣʣʝʢʪʦʨʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʠʟʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

ʂʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ ʚʝʨʭʥʝʡ ʶʨʳ ʠʟ ʨʘʟʨʝʟʘ ʂʫʭʠʪʘʥʛ, ʧʦ ʜʘʥʥʳʤ 83 ʦʙʨʘʟʮʦʚ, 

ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 2-5%. ʆʜʥʘʢʦ ʚ ʦʪʜʝʣʴʥʳʭ ʦʙʨʘʟʮʘʭ ʟʥʘʯʝʥʠʷ ʦʪʨʳʪʦʡ 
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ʧʦʨʠʩʪʦʩʪʠ ʜʦʩʪʠʛʘʶʪ ʜʦ 8-10%. ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʨʦʜ ʚʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʤʝʥʝʝ 

1ʤɼ.  

ʆʪʢʨʳʪʘʷ ʧʦʨʠʩʪʦʩʪʴ ʧʦʨʦʜ ʠʟ ʨʘʟʨʝʟʘ ɻʘʫʨʜʘʢʘ ʧʦ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ 15-ʪʠ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,8 ʜʦ 3,1%, ʘ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʝʥʝʝ 1 ʤɼ.  

ɺ ʚʝʨʭʥʝʶʨʩʢʦʤ ʨʘʟʨʝʟʝ ʍʘʥʘʢʘ ʂʫʢʫʰʢʠʥʳʤ ɻ.ʄ. ʠ ʜʨ. (1970) ʚʳʜʝʣʝʥʦ 9 ʧʦʨʠʩʪʦ-

ʧʨʦʥʠʮʘʝʤʳʭ ʛʦʨʠʟʦʥʪʦʚ. ʆʪʢʨʳʪʘʷ ʧʦʨʠʩʪʦʩʪʴ ʧʦʨʦʜ 2-3%, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʋʇ ʧʣʘʩʪʘ, 

ʛʜʝ ʵʪʠ ʟʥʘʯʝʥʠʷ ʜʦʩʪʠʛʘʶʪ 12-13%. ʊʨʝʱʠʥʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʨʦʜ ʦʪ 0.07 ʜʦ 17.3 ʤɼ.  

ʇʦ ʜʘʥʥʳʤ ʘʥʘʣʠʟʦʚ ʧʦʨʦʜ ɼʘʨʚʘʟʘ, ʚʝʨʭʥʝʶʨʩʢʠʝ ʧʦʨʦʜʳ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʚ ʩʨʝʜʥʝʤ 6-8%, ʘ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʝʥʝʝ 1ʤɼ. ɺ ʮʝʣʦʤ, ʢʘʨʙʦʥʘʪʥʳʝ 

ʧʦʨʦʜʳ ʚʝʨʭʥʝʡ ʶʨʳ, ʤʝʣʘ ʠ ʧʘʣʝʦʛʝʥʘ ʚʦ ʤʥʦʛʠʭ ʨʘʟʨʝʟʘʭ ʖʞʥʦ-ʊʘʜʞʠʢʩʢʦʡ ʚʧʘʜʠʥʳ 

ʷʚʣʷʶʪʩʷ ʩʠʣʴʥʦ ʪʨʝʱʠʥʦʚʘʪʳʤʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠ ʦʮʝʥʢʝ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ 

ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʣʠʯʘʪʴ ʧʦʨʠʩʪʦʩʪʴ ʛʨʘʥʫʣʷʨʥʫʶ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ 

ʥʘʣʠʯʠʝʤ ʧʦʨ ʤʝʞʜʫ ʟʝʨʥʘʤʠ ʠ ʧʦʨʠʩʪʦʩʪʴ ʪʨʝʱʠʥʥʫʶ, ʦʧʨʝʜʝʣʷʝʤʫʶ ʦʙʲʝʤʦʤ ʪʨʝʱʠʥ, 

ʩʝʢʫʱʠʭ ʧʦʨʦʜʫ.  

ʇʦʨʦʜʳ ʥʠʞʥʝ ʠ ʩʨʝʜʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʦʙʥʘʞʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʠʟʫʯʘʝʤʦʛʦ ʨʘʡʦʥʘ.  

ʅʠʞʥʷʷ ʶʨʘ. ʇʦʨʦʜʳ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʦʢʩʠʪʦʩʥʳʤʠ ʠ ʫʛʣʝʥʦʩʥʳʤʠ 

ʛʨʘʚʝʣʠʪʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʛʣʠʥʘʤʠ. ɺʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ ʫʛʣʠʩʪʳʭ 

ʧʦʨʦʜ. ʆʙʱʘʷ ʠʭ ʤʦʱʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪ ʜʦ 300ʤ.  

ʉʨʝʜʥʷʷ ʶʨʘ. ʉʨʝʜʥʝʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʚ ʠʟʫʯʘʝʤʦʤ ʨʘʡʦʥʝ ʠ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʩʚʝʨʭʫ ʚʥʠʟ ʥʘ ʙʘʪʩʢʠʡ, ʙʘʡʦʩʩʢʠʡ ʠ ʘʘʣʝʥʩʢʠʡ ʷʨʫʩʳ.  

ɹʘʪʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʧʨʠʙʨʝʞʥʳʤʠ ʠ ʧʨʠʙʨʝʞʥʦ-

ʤʦʨʩʢʠʤʠ ʦʩʘʜʢʘʤʠ. ʅʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʂʘʨʘʪʝʛʠʥʝ 

ʧʦʨʦʜʳ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʚʠʡʥʦ-ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʤʠ 

ʧʦʨʦʜʘʤʠ. ɺ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʦʪʨʦʛʘʭ ʠ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʶʞʥʳʭ ʩʢʣʦʥʦʚ ɻʠʩʩʘʨʘ ʧʦʨʦʜʳ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʪʦʣʱʠ: ʚʝʨʭʥʶʶ - ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ ʠ ʥʠʞʥʶʶ-ʧʨʠʙʨʝʞʥʳʭ 

ʦʩʘʜʢʦʚ.  

ʇʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʦʣʠʪʦʚʳʤʠ ʠ 

ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ. ʄʦʱʥʦʩʪʴ ʜʦ 135 ʤ. 

ʇʨʠʙʨʝʞʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʦʣʠʪʦʚʳʤʠ ʧʦʨʦʜʘʤʠ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʚʠʜʝ ʣʠʥʟ ʫʛʣʝʢʠʩʣʳʝ ʧʦʨʦʜʳ. ʄʦʱʥʦʩʪʴ ʜʦ 125 ʤ.  

ɹʝʡʦʩʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʦʪʨʦʛʘʭ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʤʠ, ʛʣʠʥʠʩʪʳʤʠ ʠ ʫʛʣʠʩʪʳʤʠ 

ʧʦʨʦʜʘʤʠ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʙʘʡʦʩʩʢʦʛʦ ʨʘʟʨʝʟʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʝʨʦʮʚʝʪʥʳʝ ʧʝʩʯʘʥʦ-

ʘʣʝʚʨʠʪʦʚʳʝ ʧʦʨʦʜʳ ʤʦʨʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʦʪ 50 ʜʦ 200 ʤ. 

ɸʘʣʝʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʛʨʘʚʝʣʠʪʦʚ, ʧʝʩʯʘʥʠʢʦʚ ʠ 

ʘʣʝʚʨʦʣʠʪʦʚ ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥ ʠ ʫʛʣʠʩʪʳʭ ʧʦʨʦʜ. ɺ ʮʝʣʦʤ, ʚ ʨʘʟʨʝʟʝ 

ʧʨʝʦʙʣʘʜʘʶʪ ʧʝʩʯʘʥʠʢʠ, ʘ ʚ ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʝ ʧʦʨʦʜʳ. ʄʦʱʥʦʩʪʴ ʜʦ 

300 ʤ. 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ (ʦʙʱʝʡ, ʦʪʢʨʳʪʦʡ ʠ 

ʵʬʬʝʢʪʠʚʥʦʡ) ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʨʝʟʢʦ ʠʟʤʝʥʷʶʪʩʷ ʧʦ ʨʘʟʨʝʟʫ. 

ʅʘʧʨʠʤʝʨ, ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʝ ʠ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʝ ʧʦʨʦʜʳ ʣʝʡʘʩʘ ʠʤʝʶʪ ʦʙʱʫʶ 

ʧʦʨʠʩʪʦʩʪʴ ʦʪ 1.39 ʜʦ 20,76%, ʛʜʝ ʩʨʝʜʥʝʝ ʠʭ ʟʥʘʯʝʥʠʝ 6-14%, ʭʦʪʷ ʚ ʦʪʜʝʣʴʥʳʭ ʦʙʨʘʟʮʘʭ 

ʵʪʠ ʟʥʘʯʝʥʠʷ ʩʚʳʰʝ 30%.  

ʆʪʢʨʳʪʘʷ ʧʦʨʠʩʪʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʦʪ 2,32 ʜʦ 

11,63%. ɺ ʦʪʜʝʣʴʥʳʭ ʦʙʨʘʟʮʘʭ (ʊʘʰʢʫʪʘʥ, ɻʨʠʥʛ) ʟʥʘʯʝʥʠʝ ʦʪʢʨʳʪʦʡ ʧʦʨʠʩʪʦʩʪʠ 10-14%.  

ʕʬʬʝʢʪʠʚʥʘʷ ʧʦʨʠʩʪʦʩʪʴ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʦʙʨʘʟʮʦʚ 1-5%, ʭʦʪʷ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ 

ʚʩʪʨʝʯʘʶʪʩʷ ʧʝʩʯʘʥʠʢʠ (ʃʫʯʦʙ, ʆʙʠ-ɿʘʨʘʥʛ) ʩ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʨʠʩʪʦʩʪʴʶ 6-9%. 

ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʨʦʜ ʥʠʟʢʘʷ 0,1-7,3 ʤɼ, ʪʦʣʴʢʦ ʚ ʜʚʫʭ ʦʙʨʘʟʮʘʭ ʠʟ ʨʘʟʨʝʟʘ ʃʫʯʦʙ 

ʦʪʤʝʯʝʥʳ ʟʥʘʯʝʥʠʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 215 ʠ 970 ʤɼ. 

ɺʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʨʘʟʨʝʟʘʭ ʧʦʨʦʜʳ ʘʘʣʝʥ-ʙʘʡʦʩ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʧʝʩʯʘʥʠʢʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 1 ʦʙʨʘʟʮʘ ʛʨʘʚʝʣʠʪʘ ʠʟ ʨʘʟʨʝʟʘ ʃʫʯʦʙ.  
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʦʙʱʘʷ, ʦʪʢʨʳʪʘʷ ʠ ʵʬʬʝʢʪʠʚʥʘʷ ʧʦʨʠʩʪʦʩʪʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʝʥʠʷʤʠ 1-10%, ʭʦʪʷ ʚ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʠʟ ʨʘʟʨʝʟʦʚ 

ʃʫʯʦʙ, ʏʘʢʯʘʨ, ʆʙʠ-ɿʘʨʘʥʛ, ʂʘʤʧʳʨ-ʊʶʙʝ ʠ ʜʨ. ʟʥʘʯʝʥʠʝ ʦʙʱʝʡ ʧʦʨʠʩʪʦʩʪʠ ʜʦʩʪʠʛʘʝʪ ʜʦ 

13%. ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʨʦʜ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʤʝʥʝʝ 1 ʤɼ, ʨʝʞʝ I-3 ʤɼ.  

ʂʦʣʣʝʢʪʦʨʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ ʙʘʪʩʢʦʛʦ ʷʨʫʩʘ ʠʟ ʨʘʟʨʝʟʦʚ, ʥʘʟʚʘʥʠʝ 

ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʜʘʥʥʳʤʠ. ʆʙʱʘʷ ʧʦʨʠʩʪʦʩʪʴ 

ʢʘʢ ʧʝʩʯʘʥʠʢʦʚ, ʪʘʢ ʠ ʛʨʘʚʝʣʠʪʦʚ ʠʟʤʝʥʷʝʪʩʷ ʧʦ 40 ʦʙʨʘʟʮʘʤ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2,17 ʜʦ 25,74%. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʟʥʘʯʝʥʠʷ 7-15%. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʦʙʨʘʟʮʳ ʠʟ 

ʨʘʟʨʝʟʦʚ ʃʫʯʦʙ, ɿʘʨʤʘʩ ʠ ʊʘʰʢʫʪʘʥ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʦʙʱʫʶ 

ʧʦʨʠʩʪʦʩʪʴ 15-27%.  

ʆʪʢʨʳʪʘʷ ʧʦʨʠʩʪʦʩʪʴ ʧʦʨʦʜ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 2,0 ʜʦ 14,38%, ʩʨʝʜʥʷʷ 7-11%. ɿʥʘʯʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʨʠʩʪʦʩʪʠ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʨʘʟʦʚ, ʢʘʢ ʵʪʦ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ 3, ʠʟʤʝʥʷʝʪʩʷ 

ʦʪ 1,0 ʜʦ 8,3%. ɻʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ ʙʘʪʩʢʦʛʦ ʷʨʫʩʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ 1.2ʤɼ., ʪʦʣʴʢʦ ʧʦ 10 ʦʙʨʘʟʮʘʤ ʠʟ ʨʘʟʨʝʟʦʚ ʐʘʨʛʫʥʴ ʠ ɿʦʨʤʘʩ ʟʥʘʯʝʥʠʝ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʨʦʜ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 6-13ʄʜ. (ʪʘʙʣ. 1). 

ʇʦʨʦʜʳ ʥʠʞʝ ʠ ʩʨʝʜʥʝʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʭʦʨʦʰʦ ʦʙʥʘʞʘʶʪʩʷ ʧʦ ʣʝʚʦʤʫ ʙʝʨʝʛʫ ʨ. 

ʃʫʯʦʙ ʚ 2-3 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʢ. ʃʫʯʦʙ. ʉ ʨʝʟʢʠʤ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʧʦʨʦʜʘʭ 

ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʟʘʣʝʛʘʶʪ ʥʠʞʥʝ ʠ ʩʨʝʜʥʝʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʚʝʣʠʪʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʤʘʣʦʤʦʱʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥ. 

ɻʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ-ʪʝʤʥʦ-ʩʝʨʳʝ, ʩ ʧʨʠʤʝʩʴʶ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʉʨʝʜʠ ʛʣʠʥ ʚʩʪʨʝʯʘʶʪʩʷ ʫʛʣʠʩʪʳʝ ʧʨʦʩʣʦʠ. ɻʣʠʥʠʩʪʳʝ ʠ ʫʛʣʠʩʪʳʝ ʧʨʦʩʣʦʠ ʤʘʣʦʤʦʱʥʳʝ 

ʦʪ 10-25 ʩʤ ʜʦ 1,0 ʤ. 

ɻʨʘʚʝʣʠʪʦʚʳʝ ʠ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʝ ʧʦʨʦʜʳ ʦʙʨʘʟʫʶʪ ʜʦʚʦʣʴʥʦ ʤʦʱʥʳʝ (1-2 ʜʦ 5-

0 ʤ) ʧʣʘʩʪʳ. ʉʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʪʝʨʨʠʛʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʩʦʩʪʘʚʝ ʥʠʞʥʝ ʠ 

ʩʨʝʜʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ʨʘʟʨʝʟʫ ʃʫʯʦʙ ʩʦʩʪʘʚʣʷʶʪ 50-60 ʤ.  

ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ ʧʦʨʦʜ ʧʦ ʨʘʟʨʝʟʫ ʃʫʯʦʙ. 

ʉʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʳʤ ʜʘʥʥʳʤ, ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʚʝʣʠʪʘʤʠ ʩ ʧʨʠʤʝʩʴʶ ʧʝʩʯʘʥʦ-

ʘʣʝʚʨʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʧʨʠʤʝʩʴʶ ʛʨʘʚʝʣʠʪʘ, ʘʣʝʚʨʦʣʠʪʘ, ʛʣʠʥʳ ʠ 

ʠʟʚʝʩʪʥʷʢʘ. 

ʉʨʘʚʥʠʪʝʣʴʥʦ ʭʦʨʦʰʠʤʠ ʢʦʣʣʝʢʪʦʨʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʶʪ ʧʝʩʯʘʥʠʢʠ. 

ɿʥʘʯʝʥʠʝ ʦʪʢʨʳʪʦʡ ʧʦʨʠʩʪʦʩʪʠ ʚ ʧʝʩʯʘʥʠʢʘʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 4,97 ʜʦ 12,68%. ʆʙʱʘʷ ʦʪ 9,53 

ʜʦ 13,78%. ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʨʦʜ ʚʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,1 ʜʦ 20,1 

ʤɼ. ɽʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʠʪʦʚʳʭ ʧʦʨʦʜ ʚʝʩʴʤʘ ʥʠʟʢʠʝ.  

ʆʪʢʨʳʪʘʷ ʠ ʦʙʱʘʷ ʧʦʨʠʩʪʦʩʪʴ ʵʪʠʭ ʧʦʨʦʜ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 1-3%, ʘ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʝʥʝʝ 1 ʤɼ (ʪʘʙʣ. 1).  

ʅʠʞʥʝ ʠ ʩʨʝʜʥʝʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʥʘ ʟʘʢʨʳʪʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʖʞʥʦ-ʊʘʜʞʠʢʩʢʦʡ 

ʚʧʘʜʠʥʳ ʝʱʝ ʥʝ ʚʩʢʨʳʪʳ ʚ ʩʚʷʟʠ ʩ ʛʣʫʙʦʢʠʤ ʠʭ ʟʘʣʝʛʘʥʠʝʤ. ʇʦʨʦʜʳ ʫʢʘʟʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʙʳʣʠ ʚʩʢʨʳʪʳ ʝʜʠʥʠʯʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʖʛʦ-ɿʘʧʘʜʥʳʭ ʦʪʨʦʛʦʚ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ 

(ʄʘʯʘʡ, ʐʘʨʛʫʥʴ, ʉʘʥʛʣʘʢ).  

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʦʩʥʦʚʥʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʢʦʣʣʝʢʪʦʨʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ ʠʟ ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʙʥʘʞʝʥʠʡ. ʂʘʢʦʚʦ ʟʥʘʯʝʥʠʝ ʝʤʢʦʩʪʥʳʭ ʠ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ ʚ ʩʢʚʘʞʠʥʘʭ. ɺ 1972 ʛʦʜʫ ʙʳʣʠ ʠʟʫʯʝʥʳ ʦʙʨʘʟʮʳ ʠʟ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʙʥʘʞʝʥʠʡ ʠ ʢʝʨʥʘ ʩʢʚʘʞʠʥ ʥʘ ʫʛʦʣʴʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʐʘʨʛʫʥʴ (ʪʘʙʣ. 1). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚʝʣʠʯʠʥʳ ʧʘʨʘʤʝʪʨʦʚ 

ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʠʭ ʥʘ ʦʙʨʘʟʮʘʭ ʠʟ ʦʙʥʘʞʝʥʠʡ ʠ ʢʝʨʥʘ ʠʟ ʩʢʚʘʞʠʥ 

ʩʦʧʦʩʪʘʚʠʤʳ.  

ɺ ʮʝʣʦʤ, ʚ ʩʦʩʪʘʚʝ ʥʠʞʥʝ ʠ ʩʨʝʜʥʝʶʨʩʢʠʭ ʦʩʘʜʢʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʧʝʩʯʘʥʦ-

ʘʣʝʚʨʦʣʠʪʦʚʳʝ ʧʦʨʦʜʳ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʠʢʠ) ʩ ʧʨʦʩʣʦʷʤʠ ʛʨʘʚʝʣʠʪʦʚ ʠ ʛʣʠʥ. 

ɻʣʠʥʳ ʪʝʤʥʦ-ʩʝʨʳʝ ʠ ʩʦʜʝʨʞʘʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʨʠʤʝʩʴ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʦʛʦ ʠ ʫʛʣʠʩʪʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ɺ ʨʘʟʨʝʟʘʭ ʥʝʪ ʛʣʠʥʠʩʪʳʭ ʧʨʦʩʣʦʝʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʪʝʨʨʠʛʝʥʥʳʝ ʧʦʨʦʜʳ ʥʠʞʥʝ ʠ ʩʨʝʜʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʠʢʘʤʠ, ʛʨʘʚʝʣʠʪʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, 
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ʤʘʣʦʤʦʱʥʳʤʠ ʣʠʥʟʘʤʠ ʠ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥ, ʤʦʛʫʪ ʦʙʨʘʟʦʚʘʪʴ ʤʦʱʥʫʶ ʪʦʣʱʫ ʨʝʟʝʨʚʫʘʨʘ ʚ 

ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥʘʭ. ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʠʟʫʯʝʥʠʶ ʧʦʨʠʩʪʦʩʪʠ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʵʪʠʭ ʧʦʨʦʜ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʥʠ ʦʙʣʘʜʘʶʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ ʝʤʢʦʩʪʥʳʤʠ ʠ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ.  

ʇʝʨʤʦ-ʪʨʠʘʩʦʚʳʡ ʢʦʤʧʣʝʢʩ ʰʠʨʦʢʦ ʨʘʟʚʠʪ ʥʘ ʦʙʰʠʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʉʨʝʜʥʝʡ ɸʟʠʠ. 

ʇʦʨʦʜʳ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʙʥʘʞʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʖʛʦ-ɿʘʧʘʜʥʦʛʦ ɼʘʨʚʘʟʘ ʠ ʶʞʥʳʭ 

ʦʪʨʦʛʘʭ ɻʠʩʩʘʨʩʢʦʛʦ ʭʨʝʙʪʘ. ʀʟʫʯʝʥʠʶ ʦʩʘʜʦʯʥʳʭ ʠ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʧʦʨʦʜ ʧʝʨʤʦ-

ʪʨʠʘʩʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ɼʝʤʙʠʮʢʦʛʦ ʉ.ʀ., ʃʫʯʥʠʢʦʚʘ ɺ.ʉ. (1971); 

ʃʫʯʥʠʢʦʚʘ ɺ.ʉ. ʠ ʇʦʣʷʥʩʢʦʛʦ ɹ.ɺ. (1974); ʃʫʯʥʠʢʦʚʘ ɺ.ʉ. ʠ ʊʘʜʞʠʜʠʥʦʚʘ ʍ.ʉ. (1974) ʠ 

ʜʨ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʵʪʠʭ ʘʚʪʦʨʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʦʣʱʘ ʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʤ ɼʘʨʚʘʟʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʝʨʭʥʝʧʝʨʤʩʢʠʤʠ (ʇʘʤʠʨʩʢʠʡ ʷʨʫʩ) ʠ ʥʠʞʥʝʪʨʠʘʩʩʦʚʳʤʠ (ʠʥʜʩʢʠʡ ʠ 

ʘʘʣʝʥʩʢʠʡ ʷʨʫʩʳ) ʦʪʣʦʞʝʥʠʷʤʠ. ʀʭ ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʙʦʣʝʝ 2000 ʤ. ʇʘʤʠʨʩʢʠʡ ʷʨʫʩ 

ʩʦʩʪʦʠʪ ʠʟ ʰʘʢʦʨʩʝʚʩʢʦʡ ʠ ʯʘʧʩʘʡʩʢʦʡ ʩʚʠʪ.  

ʐʘʢʦʨʩʝʚʩʢʘʷ ʩʚʠʪʘ ʠʤʝʝʪ ʛʣʠʥʠʩʪʦ-ʛʠʧʩʦʚʳʡ ʩʦʩʪʘʚ. ɺ ʧʦʨʦʜʘʭ ʵʪʦʡ ʩʚʠʪʳ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʚʠʜʝ ʧʨʦʩʣʦʝʚ ʧʝʩʯʘʥʠʢʠ, ʤʝʨʛʝʣʠ, ʜʦʣʦʤʠʪʳ, ʠʟʚʝʩʪʥʷʢʠ ʠ ʚʫʣʢʘʥʦʛʝʥʥʳʝ 

ʧʦʨʦʜʳ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʜʦ 450 ʤ.  

ʏʘʧʩʘʡʩʢʘʷ ʩʚʠʪʘ. ʅʠʞʥʷʷ ʯʘʩʪʴ ʩʦʩʪʦʠʪ ʠʟ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʧʝʩʯʘʥʠʢʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ 

ʠ ʛʣʠʥ, ʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟʚʝʩʪʥʷʢʠ. 

ɺʳʰʝ ʩ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʟʘʣʝʛʘʶʪ ʥʠʞʥʝʪʨʠʘʩʩʦʚʳʝ ʧʦʨʦʜʳ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ 

ʠʟ ʚʘʩʤʠʢʫʭʩʢʦʡ, ʘʣʠʢʘʯʘʨʩʢʦʡ ʠ ʠʦʢʫʥʞʩʢʦʡ ʩʚʠʪ. ɽʩʣʠ ʚ ʩʦʩʪʘʚʝ ʚʘʩʤʠʢʫʭʩʢʦʡ ʠ 

ʠʦʢʫʥʞʩʢʦʡ ʩʚʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʝʦʙʣʘʜʘʶʪ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʝ ʧʦʨʦʜʳ ʩ 

ʧʨʦʩʣʦʷʤʠ ʠ ʣʠʥʟʘʤʠ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʭ ʧʦʨʦʜ, ʪʦ ʚ ʩʦʩʪʘʚʝ ʘʣʠʢʘʯʘʨʩʢʦʡ ʩʚʠʪʳ 

ʧʨʝʦʙʣʘʜʘʶʪ ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʵʪʠʭ ʩʚʠʪ ʜʦʩʪʠʛʘʝʪ ʜʦ 1600-1800 ʤ. 

ɺ ʪʘʙʣʠʮʝ ʧʦʢʘʟʘʥʳ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʤʝʟʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʠ ʧʦʨʠʩʪʦʩʪʠ ʧʦʨʦʜ ʩ ʛʣʫʙʠʥʦʡ 

ʫʤʝʥʴʰʘʶʪʩʷ. ɽʩʣʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʦʨʦʜ ʜʣʷ ʧʝʩʯʘʥʠʢʦʚ ʥʠʞʥʝʛʦ ʤʝʣʘ 

ʢʦʣʝʙʣʶʪʩʷ ʦʪ 2,41 ʜʦ 2,54 ʛ/ʩʤ
3
, ʪʦ ʜʣʷ ʧʝʨʤʦ-ʪʨʠʘʩʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʵʪʠ ʟʥʘʯʝʥʠʷ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʦʪ 2,52 ʜʦ 2,74 ʛ/ʩʤ
3
.  

ʖʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, ʧʦ ʤʥʝʥʠʶ ʃʫʯʥʠʢʦʚ ɺ.ʉ. (ʃʫʯʥʠʢʦʚ, 1972,ʩ.352), ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʧʦʣʥʳʡ ʮʠʢʣ ʩʝʜʠʤʝʥʪʘʮʠʠ. ɿʜʝʩʴ ʦʪʣʦʞʝʥʠʷ ʪʝʨʨʠʛʝʥʥʦʡ ʫʛʣʝʥʦʩʥʦʡ ʬʦʨʤʘʮʠʠ 

ʥʠʞʥʝ-ʠ ʩʨʝʜʥʝʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʩʦʩʪʘʚʣʷʶʪ ʪʨʘʥʩʛʨʝʩʩʠʚʥʫʶ ʩʝʨʠʶ ʶʨʩʢʦʛʦ ʮʠʢʣʘ, ʘ 

ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ ʢʘʣʣʦʚʝʡ-ʦʢʩʬʦʨʜʘ-ʩʪʘʙʠʣʴʥʫʶ ʯʘʩʪʴ ʮʠʢʣʘ. ʇʦʨʦʜʳ ʛʘʣʦʛʝʥʥʦʡ ʠ 

ʢʨʘʩʥʦʮʚʝʪʥʦʡ ʪʝʨʨʠʛʝʥʥʦʡ ʬʦʨʤʘʮʠʠ ʩʦʩʪʘʚʣʷʶʪ ʨʝʛʨʝʩʩʠʚʥʫʶ ʯʘʩʪʴ ʮʠʢʣʘ. ʇʦ ʚʩʝʤʫ 

ʨʘʟʨʝʟʫ ʥʠʞʥʷʷ ʶʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʣʠʥʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʫʛʣʝʥʦʩʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʉʨʝʜʥʷʷ ʶʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʤʠ ʠ ʤʦʨʩʢʠʤʠ ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʩʘʜʢʘʤʠ. ɺ ʨʘʟʨʝʟʘʭ ʩʨʝʜʥʝʡ ʶʨʳ 

ʧʨʝʚʘʣʠʨʫʶʪ ʛʣʠʥʳ, ʤʝʨʛʝʣʠ, ʠʟʚʝʩʪʥʷʢʠ, ʧʨʦʧʣʘʩʪʢʠ ʠ ʧʣʘʩʪʳ ʫʛʣʝʡ. ʄʦʱʥʦʩʪʴ ʥʠʞʥʝʡ 

ʠ ʩʨʝʜʥʝʡ ʶʨʳ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ ʜʦ 600-700 ʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʊʘʜʞʠʢʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. ʇʦ ʤʥʝʥʠʶ ʖ.ɸ. ʗʢʦʚʝʮ (ʗʢʦʚʝʮ, 1972,ʩ.141), ʵʪʠ ʦʩʘʜʢʠ ʚ 

ʧʨʠʙʦʨʪʦʚʳʭ ʟʦʥʘʭ ʩʦʩʪʦʷʪ ʠʟ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʜʝʧʨʝʩʩʠʠ ʟʘʤʝʱʘʶʪʩʷ ʛʣʫʙʦʢʦʚʦʜʥʳʤʠ ʦʩʘʜʢʘʤʠ.  

ɻʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (ʆɺ) ʠ ʝʛʦ ʥʝʨʘʩʪʚʦʨʠʤʦʡ 

ʯʘʩʪʠ (ʅʆɺ) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʳ ʛʨʫʧʧʳ ʚʠʨʪʠʥʠʪʘ, 

ʢʦʣʣʦʘʣʴʛʠʥʠʪʘ ʠ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʩʘʧʨʦʧʝʣʝʚʦ-ʛʫʤʫʩʦʚʳʝ ʚʝʱʝʩʪʚʘ (ʀʰʘʥʦʚ, 1974, 

ʩ.57-61). ʋʛʣʠʩʪʳʝ ʚʝʱʝʩʪʚʘ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʛʣʠʥʠʩʪʦ-ʧʝʩʯʘʥʳʭ ʧʦʨʦʜʘʭ, 

ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʳ ʜʦ ʛʘʟʦʚʦ-ʞʠʨʥʦʡ ʩʪʘʜʠʠ. ɺ ʛʨʫʧʧʦʚʦʤ ʫʛʣʝʚʦʜʦʨʦʜʥʦʤ ʩʦʩʪʘʚʝ 

ʭʣʦʨʦʬʦʨʤʝʥʥʦʛʦ ʙʠʪʫʤʘ ɸ ʧʨʝʦʙʣʘʜʘʶʪ ʘʩʬʘʣʴʪʦʚʦ-ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʘ ʚ ʩʦʩʪʘʚʝ 

ʤʘʩʝʣ ʧʨʝʦʙʣʘʜʘʶʪ ʥʝʬʪʝʥʦʚʦ-ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ.  

ɺ ʧʣʘʪʬʦʨʤʝʥʥʳʡ ʧʝʨʠʦʜ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʙʳʣʠ ʧʦʛʨʫʞʝʥʳ ʜʦ ʛʣʫʙʠʥ 3,4-4,5 ʢʤ, ʯʪʦ 

ʦʙʫʩʣʦʚʠʣʦ ʢʘʪʘʛʝʥʝʟ ʫʛʣʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ ʜʦ ʩʪʘʜʠʠ ʤʘʨʢʠ ʫʛʣʝʡ çɻè ʠ çʊè, ʠ ʜʘʞʝ çʇɸè. 

ɺ ʧʦʩʪʧʣʘʪʬʦʨʤʝʥʥʳʡ ʦʨʦʛʝʥʠʯʝʩʢʠʡ ʵʪʘʧ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʦʢʘʟʘʣʠʩʴ ʥʘ ʛʣʫʙʠʥʘʭ ʙʦʣʝʝ 7-

8 ʢʤ. ʇʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʣʠʩʴ ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʘ, ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ 
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ʧʝʨʝʭʦʜʝ ʙʫʨʳʭ ʫʛʣʝʡ ʜʦ ʩʪʘʜʠʠ ʧʦʣʫʘʥʪʨʘʮʠʪʘ ʠ ʜʘʞʝ ʘʥʪʨʘʮʠʪʘ. ʕʪʠ ʫʩʣʦʚʠʷ ʧʦʟʚʦʣʠʣʠ 

ʥʝʬʪʝʛʘʟʦʧʨʦʠʟʚʦʜʷʱʠʤ ʪʦʣʱʘʤ ʥʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ ʶʨʳ ɸʬʛʘʥʦ-ʊʘʜʞʠʢʩʢʦʡ ʚʧʘʜʠʥʳ 

ʚʳʜʝʣʠʪʴ ʦʢʦʣʦ 35400 ʤʣʨʜ. ʤ
3
 ʛʘʟʘ ʧʨʠ ʨʘʩʯʝʪʝ ʥʘ ʤʝʪʘʥ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʨʦʛʥʦʟʥʦʡ ʦʮʝʥʢʝ ʥʝʬʪʠ ʠ ʛʘʟʘ ʠ ʧʦ 

ʥʝʬʪʝʛʘʟʦʧʨʦʠʟʚʦʜʷʱʠʤ ʢʨʠʪʝʨʠʷʤ ʧʘʣʝʦʛʝʥʘ, ʤʝʣʘ ʠ ʚʝʨʭʥʝʡ ʶʨʳ ʧʦ ʖʛʦ-ɿʘʧʘʜʥʦʤʫ 

ʊʘʜʞʠʢʠʩʪʘʥʫ, ʵʪʠ ʧʨʦʛʥʦʟʥʳʝ ʟʘʧʘʩʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʦ ʥʠʞʥʝ- ʠ ʩʨʝʜʥʝʶʨʩʢʠʤ 

ʦʪʣʦʞʝʥʠʷʤ ʥʝ ʫʯʠʪʳʚʘʣʠʩʴ. ʀ ʵʪʠ ʨʝʩʫʨʩʳ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʤʦʱʥʳʤʠ ʪʦʣʱʘʤʠ ʩʦʣʠ 

ɻʘʫʨʜʘʢʩʢʦʡ ʩʚʠʪʳ ʢʠʤʤʝʨʠʜʞ-ʪʠʪʘʥʘ ʚʝʨʭʥʝʡ ʶʨʳ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣʘ ʙʦʣʝʝ 

3125 ʤ ʥʘ ʧʣʦʱʘʜʠ ʶʞʥʳʡ ʂʘʨʘʪʘʫ ʂʘʬʠʨʥʠʛʘʥʩʢʦʡ ʟʦʥʳ.  
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ûìõðúôĄìîôô þìĕĄúùôĕúô Ĕôùýĕúô Ċüì, þìðėôėúþĕúô øìîúðĕúô úüïìùôöôô 
ïñúāôøôċîĒ, øìüĕô÷ìô öĘĕûìõðúĄìîĒ, ïÿóìüôĄô ìùïôĄþýìùïô íÿü þú øìüĕô÷ìô 
ìùþüúýôþ, þìėýôøĄìîôô ùìóðôöôô35 400 ø÷üð. ø3 ïìó. 
 

ʂʆʃʃɽʂʊʆʈʉʂʀɽ ʉɺʆʁʉʊɺɸ ʖʈʉʂʀʍ ʆʊʃʆɾɽʅʀʁ ʖɾʅʆ-

ʊɸɼɾʀʂʉʂʆʁ ɺʇɸɼʀʅʓ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʅɽʌʊɽɻɸɿʆʅʆʉʅʆʉʊʀ 

ʅʀɾʅɽ-ʉʈɽɼʅɽʖʈʉʂʀʍ ʆʊʃʆɾɽʅʀʁ 

ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʳ ʢʦʣʣʝʢʪʦʨʩʢʠʝ ʩʚʦʡʩʪʚʘ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʠʩʪʦʨʠʷ ʠʭ ʨʘʟʚʠʪʠʷ 

ʠ ʫʩʣʦʚʠʷ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ɼʣʷ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʥʠʞʥʝ-
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ʩʨʝʜʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷ ʧʨʠʚʦʜʷʪʩʷ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ (ʆɺ) ʠ ʝʝ ʥʝʨʘʩʪʚʦʨʠʤʦʡ ʯʘʩʪʠ, ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ ʜʦ ʩʪʝʧʝʥʠ 

ʘʥʪʨʘʮʠʪʘ, ʥʠʞʥʝ-ʩʨʝʜʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷ ʤʦʛʫʪ ʚʳʜʝʣʠʪʴ ʜʦ 35 400 ʤʣʨʜ. ʤ
3
 ʛʘʟʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʣʣʝʢʪʦʨʩʢʠʝ ʩʚʦʡʩʪʚʘ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʠ, ʫʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦʨʦʜ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʦʨʦʛʝʥʥʳʡ ʵʪʘʧ, ʧʝʨʝʭʦʜ ʙʫʨʳʭ ʫʛʣʝʡ ʜʦ ʩʪʘʜʠʠ ʘʥʪʨʘʮʠʪʘ, ʚʳʜʝʣʝʥʠʝ ʦʢʦʣʦ 35 400 ʤʣʨʜ. 

ʤ
3
 ʛʘʟʘ. 

 

COLLECTOR PROPERTIES IN THE YURSKY SEDIMENTS OF THE SOUTH TAJIK 

DEPRESSION AND THE PROSPECTS OF OIL AND GAS POTENTIAL IN THE 

LOWER -SENIOR SENIOR SEDIMENTS 

The work shows the reservoir properties of the Jurassic sediments, the history of their 

development and the conditions of sedimentation. To assess the prospects for the oil and gas 

content of the Lower-Middle Jurassic deposits, geochemical studies of organic matter (OM) and 

its insoluble part are given; studies of organic carbonaceous matter to the degree of anthracite, 

the Lower-Middle Jurassic deposits can release up to 35,400 billion m3 of gas. 

Keywords: reservoir properties of the Jurassic deposits. Formation conditions of the rocks 

of the Jurassic deposits. Geochemical studies of organic matter, orogenic stage, transition of 

brown coal to the anthracite stage, release of about 35,400 billion m3 of gas. 
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ʋɼʂ 621.395.74 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʄʋʃʔʊʀʉɽʈɺʀʉʅʓʍ ʉɽʊɽʁ ʉɺʗɿʀ ʅʆɺʆɻʆ 

ʇʆʂʆʃɽʅʀʗ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʇʆɼʉʀʉʊɽʄ IMS 

 

ɹʘʭʜʘʚʣʘʪʦʚ ɸ. ɼ., ɼʘʤʠʥʦʚ ʐ. ʈ., ɹʘʭʨʠʝʚ ɸ.ʈ. 

ʊʘʜʞʠʢʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʘʢʘʜ. ʄ.ʉ. ʆʩʠʤʠ 

 

ɺ ʵʧʦʭʫ ʙʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʚʷʟʠ ʨʘʩʪʝʪ ʦʙʲʸʤ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʫʩʣʫʛ, ʠ ʵʪʦ ʪʨʝʙʫʝʪ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʨʘʟʨʘʙʦʪʢʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʩʝʪʝʡ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʩʦ ʩʪʦʨʦʥʳ ʘʙʦʥʝʥʪʦʚ. 

ʕʪʦʡ ʩʠʩʪʝʤʦʡ ʩʚʷʟʠ ʷʚʣʷʶʪʩʷ ʩʝʪʠ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ (NGN) ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʬʦʨʤʳ 

IMS, ʢʦʪʦʨʘʷ ʛʘʨʘʥʪʠʨʫʝʪ ʢʘʯʝʩʪʚʦ ʠ ʥʘʜʝʞʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʘʙʦʥʝʥʪʘʤ ʫʩʣʫʛ ʩʚʷʟʠ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ [1,2] ʯʪʦ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʟʘʜʘʯ 

ʤʫʣʴʪʠʩʝʨʚʠʩʥʳʭ ʩʝʪʝʡ NGN/IMS ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ SIP- ʩʝʨʚʝʨʦʚ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʢʘ 

ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʫʣʪʠʤʝʜʠʡʥʳʭ ʪʨʘʬʠʢʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʠʥʠʤʠʟʘʮʠʠ 

ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʜʝʨʞʝʢ ʜʦʩʪʫʧʘ ʢ ʫʩʣʫʛʘʤ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʢʘ 

ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʠʟʫʯʝʥ ʥʝʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠ ʦʩʪʘʝʪʩʷ ʤʘʣʦʠʩʩʣʝʜʦʚʘʥʥʳʤ [7,6]. 

IMS (IP Multimedia Subsystem) - ʵʪʦ ʩʧʝʮʠʬʠʢʘʮʠʷ ʩʪʘʥʜʘʨʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ ʩʝʘʥʩʘʤʠ ʜʣʷ ʩʝʪʝʡ NGN. ʉʠʩʪʝʤʘ IMS ʩʧʝʮʠʘʣʴʥʦ 

ʨʘʟʨʘʙʦʪʘʥʘ ʢʘʢ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ ʩʝʘʥʩʘʤʠ ʥʘ ʦʩʥʦʚʝ ʝʜʠʥʦʛʦ 

ʧʨʦʪʦʢʦʣʘ ʩʠʛʥʘʣʠʟʘʮʠʠ - SIP, ʦʙʱʝʡ ʙʘʟʳ ʘʙʦʥʝʥʪʩʢʠʭ ʜʘʥʥʳʭ - HSS (Home Subscriber 

Server) ʠ ʷʜʨʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ CSCF (Call/Session Control Function). 

ʉʠʩʪʝʤʘ IMS ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʩʝʘʥʩʘʤʠ ʩʚʷʟʠ ʜʣʷ ʛʦʣʦʩʦʚʳʭ ʫʩʣʫʛ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʘʢʪʠʚʘʮʠʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʧʨʠʣʦʞʝʥʠʡ (rich voice), ʚʠʜʝʦʪʝʣʝʬʦʥʠʠ, 

ʧʝʨʝʜʘʯʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʫʩʣʫʛ IPTV, ʫʩʣʫʛ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʘʙʦʥʝʥʪʘ ʠ ʝʛʦ ʤʦʙʠʣʴʥʦʩʪʠ. ʊʘʢʞʝ IMS ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʢʘʯʝʩʪʚʫ ʦʙʩʣʫʞʠʚʘʥʠʷ QoS ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʧʨʠʣʦʞʝʥʠʡ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ ʩʝʪʷʤʠ (ʊʬʆʇ, ʤʦʙʠʣʴʥʳʤʠ ʩʝʪʷʤʠ ʚʪʦʨʦʛʦ 2G 

(ʢʦʤʤʫʪʘʮʠʠ ʢʘʥʘʣʦʚ) ʠ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʡ 3G (ʢʦʤʤʫʪʘʮʠʠ ʧʘʢʝʪʦʚ)), ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ ʜʦʩʪʫʧʘ (ʚʢʣʶʯʘʷ ʪʝʭʥʦʣʦʛʠʠ WiFi, WiMAX, GPRS, xDSL, HFC, PON, ʘ 

ʪʘʢʞʝ ʛʠʙʢʫʶ ʩʠʩʪʝʤʫ ʪʘʨʠʬʠʢʘʮʠʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʩʝʘʥʩʦʚ. ʂʦʥʮʝʧʮʠʷ IMS ʦʧʠʩʳʚʘʝʪ 

ʥʦʚʫʶ ʩʝʪʝʚʫʶ ʘʨʭʠʪʝʢʪʫʨʫ, ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʘʢʝʪʥʘʷ 

ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʝʪʴ, ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʚʩʝ ʪʝʭʥʦʣʦʛʠʠ ʜʦʩʪʫʧʘ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʨʝʘʣʠʟʘʮʠʶ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʫʩʣʫʛ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʘʨʭʠʪʝʢʪʫʨʘ IMS ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʥʦʛʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ ʠ ʩʝʨʚʠʩ-ʧʨʦʚʘʡʜʝʨʘʤʠ, ʘ ʪʘʢʞʝ 

ʧʦʩʪʘʚʱʠʢʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʘʢ ʚʦʟʤʦʞʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʝʡ ʩʣʝʜʫʶʱʝʛʦ 

ʧʦʢʦʣʝʥʠʷ ʠ ʢʘʢ ʦʩʥʦʚʘ ʢʦʥʚʝʨʛʝʥʮʠʠ ʤʦʙʠʣʴʥʳʭ ʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʝʪʝʡ ʥʘ ʧʣʘʪʬʦʨʤʝ IP 

[5]. 

ʇʨʠʯʠʥʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʮʝʧʮʠʠ IMS ʠʤʝʥʥʦ ʚ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʪʘʥʜʘʨʪʦʚ 

ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʩʝʪʝʡ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʧʝʨʘʪʦʨʳ ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʝʪʝʡ ʘʢʪʠʚʥʦ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʝʨʝʭʦʜ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʣʝʬʦʥʥʳʭ ʩʝʪʝʡ ʢ ʩʦʪʦʚʳʤ ʩʠʩʪʝʤʘʤ ʧʝʨʝʜʘʯʠ 

(ʉʉʇ), ʩʚʷʟʳʚʘʷ ʩ ʥʠʤʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʘʜʝʞʜʳ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʠ 

ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʥʘ ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ ʫʩʣʫʛ, ʦʞʠʜʘʷ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʜʦʭʦʜʦʚ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʠʜʝʷ ʧʦʩʪʨʦʝʥʠʷ ʉʉʇ ʦʢʘʟʘʣʘʩʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʠ ʜʣʷ ʤʦʙʠʣʴʥʳʭ 

ʦʧʝʨʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʨʝʟʢʠʤ ʧʘʜʝʥʠʝʤ ʜʦʭʦʜʦʚ, ʯʪʦ 

ʩʚʷʟʘʥʦ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʩ ʜʝʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʨʳʥʢʘ, ʨʦʩʪʦʤ ʢʦʥʢʫʨʝʥʮʠʠ, ʪʘʨʠʬʥʳʤʠ 

ʢʦʥʢʫʨʝʥʮʠʷʤʠ, ʚʳʩʦʢʠʤ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʘʙʦʥʝʥʪʦʚ ʠ ʪ.ʜ.  

ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠʜʝʷ ʉʉʇ ï ʨʘʟʜʝʣʝʥʠʝ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʚʳʟʦʚʘʤʠ ʠ ʩʝʘʥʩʘʤʠ ʥʘ ʙʘʟʝ ʵʣʝʤʝʥʪʦʚ 

ʧʣʘʪʬʦʨʤʳ Softswitch ï ʥʝ ʙʳʣʘ ʧʦʜʜʝʨʞʘʥʘ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʦʡ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʥʘʙʦʨʘ ʩʪʘʥʜʘʨʪʦʚ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʩʝʪʝʚʳʝ 

ʵʣʝʤʝʥʪʳ ʉʉʇ, ʧʦʩʪʘʚʣʷʝʤʳʝ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ, ʟʘʯʘʩʪʫʶ ʦʢʘʟʳʚʘʶʪʩʷ 

ʥʝʩʦʚʤʝʩʪʠʤʳʤʠ ʤʝʞʜʫ ʩʦʙʦʡ. 

ɺ ʩʝʪʷʭ ʤʦʙʠʣʴʥʳʭ ʦʧʝʨʘʪʦʨʦʚ, ʛʜʝ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʦʭʦʜʦʚ 

ʷʚʣʷʝʪʩʷ ʨʦʫʤʠʥʛ, ʪʘʢʘʷ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʴ ʦʢʘʟʳʚʘʝʪʩʷ ʢʫʜʘ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʥʝʜʦʩʪʘʪʢʦʤ, ʯʝʤ ʚ ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʝʪʷʭ. ʀʤʝʥʥʦ ʵʪʦ ʠ ʦʧʨʝʜʝʣʠʣʦ ʘʢʪʠʚʥʦʩʪʴ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ETSI ʠ 3GPP), ʢʦʪʦʨʳʝ ʥʘʯʘʣʠ 

ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ ʠ ʩʪʘʥʜʘʨʪʦʚ ʤʦʙʠʣʴʥʳʭ ʩʝʪʝʡ 3G, ʦʩʥʦʚʳʚʘʷʩʴ 

ʥʘ ʫʨʦʚʥʝʚʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʉʉʇ. 

ʇʦ ʩʫʱʝʩʪʚʫ ʢʦʥʮʝʧʮʠʷ IMS ʚʦʟʥʠʢʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʚʦʣʶʮʠʠ ʩʝʪʝʡ UMTS, ʢʦʛʜʘ 

ʦʙʣʘʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ ʚʳʟʦʚʘʤʠ ʠ ʩʝʘʥʩʘʤʠ ʥʘ ʙʘʟʝ ʧʨʦʪʦʢʦʣʘ SIP 

ʜʦʙʘʚʠʣʠ ʢ ʘʨʭʠʪʝʢʪʫʨʝ ʩʝʪʝʡ 3G. ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʘʨʭʠʪʝʢʪʫʨʳ IMS ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: 

-ʤʥʦʛʦʫʨʦʚʥʝʚʦʩʪʴ ï ʨʘʟʜʝʣʷʝʪ ʫʨʦʚʥʠ ʪʨʘʥʩʧʦʨʪʘ, ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʠʣʦʞʝʥʠʡ; 

-ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʨʝʜʳ ʜʦʩʪʫʧʘ ï ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʦʨʘʤ ʠ ʩʝʨʚʠʩ-ʧʨʦʚʘʡʜʝʨʘʤ 

ʢʦʥʚʝʨʛʠʨʦʚʘʪʴ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʠ ʤʦʙʠʣʴʥʳʝ ʩʝʪʠ; 

-ʧʦʜʜʝʨʞʢʘ ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ (ʥʘʧʨʠʤʝʨ ʛʦʣʦʩ, ʚʠʜʝʦ-ʪʝʣʝʬʦʥʠʷ) ʠ ʘʥʘʣʦʛʠʯʥʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ 

ʣʶʜʴʤʠ ʠ ʢʦʤʧʴʶʪʝʨʘʤʠ (ʥʘʧʨʠʤʝʨ, ʠʛʨʳ); 

-ʧʦʣʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʨʝʘʣʴʥʦʛʦ ʠ ʥʝʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

(ʥʘʧʨʠʤʝʨ, ʧʦʪʦʢʦʚʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʯʘʪʳ); 

-ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʫʩʣʫʛ; 

-ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʜʝʨʞʢʠ ʥʝʩʢʦʣʴʢʠʭ ʩʣʫʞʙ ʚ ʦʜʥʦʤ ʩʝʘʥʩʝ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʥʝʩʢʦʣʴʢʠʭ ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʭ ʩʝʘʥʩʦʚ. 

ʇʨʠʥʮʠʧ, ʥʘ ʢʦʪʦʨʦʤ ʩʪʨʦʠʪʩʷ ʢʦʥʮʝʧʮʠʷ IMS, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʜʦʩʪʘʚʢʘ ʣʶʙʦʡ 

ʫʩʣʫʛʠ ʥʠʢʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ (ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ). ɺʦʧʣʦʱʝʥʠʝʤ ʵʪʦʛʦ ʧʨʠʥʮʠʧʘ 

ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʫʨʦʚʥʝʚʳʡ ʧʦʜʭʦʜ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ IMS. ʆʥ ʧʦʟʚʦʣʷʝʪ 

ʨʝʘʣʠʟʦʚʘʪʴ ʥʝʟʘʚʠʩʠʤʳʡ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʜʦʩʪʫʧʘ ʦʪʢʨʳʪʳʡ ʤʝʭʘʥʠʟʤ ʜʦʩʪʘʚʢʠ ʫʩʣʫʛ, 

ʢʦʪʦʨʳʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʚ ʩʝʪʠ ʧʨʠʣʦʞʝʥʠʷ ʩʪʦʨʦʥʥʠʭ ʧʦʩʪʘʚʱʠʢʦʚ 

ʫʩʣʫʛ.  

ɺ ʩʦʩʪʘʚʝ IMS ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʫʨʦʚʥʷ: ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʨʦʚʝʥʴ, ʫʨʦʚʝʥʴ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʫʨʦʚʝʥʴ ʫʩʣʫʛ (ʨʠʩ. 1). 

ʗʜʨʦ ʩʝʪʠ ʧʦ ʪʝʭʥʦʣʦʛʠʠ IMS ʦʩʥʦʚʘʥʦ ʥʘ ʢʦʤʤʫʪʘʮʠʠ ʧʘʢʝʪʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʪʨʘʥʟʠʪ (ʦʙʤʝʥ) ʪʨʘʬʠʢʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʛʦʣʦʩ, ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ 

ʬʘʡʣʳ, ʚʠʜʝʦ), ʪʦ ʝʩʪʴ ʨʘʙʦʪʘʝʪ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʝʪʷʤʠ ʜʦʩʪʫʧʘ. ʅʘ ʚʭʦʜʝ ʚ ʩʝʪʴ ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʨʘʟʥʦʚʠʜʥʦʩʪʠ "ʧʦʩʣʝʜʥʝʡ ʤʠʣʠ" ʣʶʙʦʡ ʪʨʘʬʠʢ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ IP, ʠ ʟʘʪʝʤ ʧʣʘʪʬʦʨʤʘ 

ʫʧʨʘʚʣʷʝʪ ʧʦʪʦʢʘʤʠ ʧʘʢʝʪʦʚ [3].  

ɺ ʧʨʦʮʝʩʩʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʘʞʜʦʛʦ ʩʦʝʜʠʥʝʥʠʷ IMS ʩʣʝʜʠʪ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʙʳʣʦ ʦʙʝʩʧʝʯʝʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (QoS). ʂʨʦʤʝ ʪʦʛʦ, IMS 

ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʦʨʫ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʪʘʨʠʬʠʢʘʮʠʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʧʦʪʦʢʦʚ ʪʨʘʬʠʢʘ. ʕʪʦ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʩʝʨʚʠʩʥʳʭ 

ʘʣʛʦʨʠʪʤʦʚ ʠ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ. ɺʝʜʴ ʚ ʦʙʱʝʤ ʚʠʜʝ ʢʦʥʪʝʥʪ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʨʘʟʥʳʡ ʦʙʲʝʤ 

ʠʣʠ ʪʨʝʙʫʝʪ ʨʘʟʣʠʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ QoS, ʥʦ ʠ ʝʛʦ ʩʦʜʝʨʞʠʤʦʝ ʧʦʜʯʘʩ ʦʙʣʘʜʘʝʪ 

ʨʘʟʣʠʯʥʦʡ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʮʝʥʥʦʩʪʴʶ.  

ɺ IMS ʯʘʩʪʠʯʥʦ ʩʛʣʘʞʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʠʩʫʱʠʝ 

ʧʫʣʫ ʨʝʰʝʥʠʡ Softswitch, ʧʦʩʢʦʣʴʢʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʫʣʝʡ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʩʪʘʥʜʘʨʪʘʤʠ. ɺ ʙʫʜʫʱʝʤ ʦʧʝʨʘʪʦʨʘʤ ʙʫʜʝʪ ʜʦʩʪʫʧʝʥ ʨʦʫʤʠʥʛ ʫʩʣʫʛ, ʯʪʦ 

ʜʦʣʞʥʦ ʧʨʠʥʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʨʠʙʳʣʴ (ʥʦ ʪʫʪ ʥʫʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʩʦʚʤʝʩʪʠʤʦʩʪʴ, 

ʯʪʦ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʥʝ ʚʩʝʛʜʘ ʧʦʣʫʯʘʝʪʩʷ ʩʨʘʟʫ ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʩʪʘʥʜʘʨʪʦʚ). ʆʧʝʨʘʪʦʨʫ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʩʝʪʝʚʳʤʠ ʨʝʩʫʨʩʘʤʠ, 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʜʦʩʪʘʚʢʠ ʫʩʣʫʛʠ ʠ ʨʘʩʰʠʨʝʥʠʶ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ. ʉʦʚʨʝʤʝʥʥʳʝ 
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ʨʝʰʝʥʠʷ IMS ʧʦʟʚʦʣʷʶʪ ʦʧʝʨʘʪʦʨʘʤ ʚʥʝʜʨʷʪʴ ʫʩʣʫʛʠ, ʩʦʟʜʘʥʥʳʝ ʩʪʦʨʦʥʥʠʤʠ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ, ʥʝ ʠʤʝʶʱʠʤʠ ʦʪʥʦʰʝʥʠʷ ʢ ʧʦʩʪʘʚʱʠʢʘʤ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

 

ʈʠʩ.1 ɸʨʭʠʪʝʢʪʫʨʘ IMS 

Figure 1 Architecture IMS  

 
 

ʅʦʚʳʤ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʘʨʭʠʪʝʢʪʫʨʝ IMS ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʷ ʫʧʨʘʚʣʝʥʠʷ 

ʩʝʘʥʩʘʤʠ ʩʚʷʟʠ (Call Session Control Function, CSCF). ʌʫʥʢʮʠʷ CSCF ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ 

ʬʫʥʢʮʠʝʡ ʥʘ ʧʣʦʩʢʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ IMS-ʧʣʘʪʬʦʨʤʳ. ʄʦʜʫʣʴ CSCF, ʠʩʧʦʣʴʟʫʷ ʧʨʦʪʦʢʦʣ 

SIP, ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʦʩʪʘʚʢʫ ʤʥʦʞʝʩʪʚʘ ʫʩʣʫʛ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʥʩʧʦʨʪʘ IP. ʌʫʥʢʮʠʷ CSCF ʠʩʧʦʣʴʟʫʝʪ ʜʠʥʘʤʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʝʚʳʤʠ ʨʝʩʫʨʩʘʤʠ (ʧʦʛʨʘʥʠʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʰʣʶʟʳ ʠ 

ʩʝʨʚʝʨʳ ʧʨʠʣʦʞʝʥʠʡ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʬʠʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʨʠʣʦʞʝʥʠʡ. ʄʦʜʫʣʴ 

CSCF ʚʢʣʶʯʘʝʪ ʚ ʩʚʦʡ ʩʦʩʪʘʚ ʪʨʠ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ (ʨʠʩ.2): 

- Serving CSCF (S-CSCF); 

- Proxy CSCF (P-CSCF); 

- Interrogating CSCF (l-CSCF). 

ɽʱʝ ʦʜʠʥ ʢʣʶʯʝʚʦʡ ʵʣʝʤʝʥʪ ʘʨʭʠʪʝʢʪʫʨʳ IMS - ʩʝʨʚʝʨ HSS (Home Subscriber Server). 

ʇʦ ʩʫʪʠ, HSS ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʭʨʘʥʠʣʠʱʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʘʙʦʥʝʥʪʘʭ 

ʠ ʫʩʣʫʛʘʭ ʠ ʷʚʣʷʝʪʩʷ ʵʚʦʣʶʮʠʦʥʥʳʤ ʨʘʟʚʠʪʠʝʤ HLR ʠ ɸʠʉ. ɺ HSS ʭʨʘʥʠʪʩʷ ʚʩʷ 

ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ ʩʝʘʥʩʘ: 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ (ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʠ ʘʚʪʦʨʠʟʘʮʠʷ), ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʧʨʦʬʠʣʷʭ, ʦʙ ʦʙʩʣʫʞʠʚʘʶʱʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ S-CSCF ʠ ʦ ʪʨʠʛʛʝʨʥʳʭ ʪʦʯʢʘʭ ʦʙʨʘʱʝʥʠʷ ʢ 

ʫʩʣʫʛʘʤ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʝʨʚʝʨʘ HSS ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʣʘʪʬʦʨʤʳ IMS ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ.2. 

ɺʚʝʜʝʥʠʝ ʩʝʨʚʝʨʘ HSS ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʘʨʭʠʪʝʢʪʫʨʳ IMS ʦʪ ʙʦʣʝʝ 

ʨʘʥʥʠʭ ʚʘʨʠʘʥʪʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʉʉʇ. ʀʤʝʥʥʦ ʵʪʦʪ ʩʝʨʚʝʨ ʩʦʟʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʥʦʚʳʭ ʫʩʣʫʛ ʥʘ ʙʘʟʝ ʘʨʭʠʪʝʢʪʫʨʳ IMS. ʉʝʪʴ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ 

ʙʦʣʝʝ ʦʜʥʦʛʦ HSS ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʘʙʦʥʝʥʪʦʚ ʩʣʠʰʢʦʤ ʚʝʣʠʢʦ, ʯʪʦʙʳ 

ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʦʜʥʠʤ HSS. ʊʘʢʘʷ ʩʝʪʴ, ʥʘʨʷʜʫ ʩ ʥʝʩʢʦʣʴʢʠʤʠ HSS, ʜʦʣʞʥʘ ʙʫʜʝʪ ʠʤʝʪʴ ʚ 

ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʬʫʥʢʮʠʶ SLF (Subscriber Location Function), ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʦʙʦʡ 
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ʧʨʦʩʪʫʶ ʙʘʟʫ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʭʨʘʥʠʪ ʜʘʥʥʳʝ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʠʥʬʦʨʤʘʮʠʠ HSS ʘʜʨʝʩʘʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

 

ʈʠʩ. 2 ʃʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ HSS ʠ ʝʛʦ ʩʚʷʟʴ c IMS 

Figure 2 Logic functions of the HSS and its relationship with IMS  

 
 

ʈʝʟʫʣʴʪʘʪʦʤ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ IMS ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʥʘ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʘʭ ʦʧʝʨʘʪʦʨʘ ʧʨʠ ʚʚʝʜʝʥʠʠ ʥʦʚʳʭ ʚʠʜʦʚ ʩʝʨʚʠʩʘ. ɺʧʨʦʯʝʤ, ʥʘ ʬʦʥʝ 

ʚʩʝʡ ʦʩʪʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʵʪʦʪ ʚʳʠʛʨʳʰ ʙʫʜʝʪ ʥʝ ʪʘʢʠʤ ʟʘʤʝʪʥʳʤ, ʚʝʜʴ 

ʦʙʦʨʫʜʦʚʘʥʠʝ IMS ʪʦʞʝ ʠʤʝʝʪ ʩʪʦʠʤʦʩʪʴ.  

ʉʝʛʦʜʥʷ ʣʶʙʦʡ ʦʧʝʨʘʪʦʨ ʩʚʷʟʠ ʧʨʷʤʦ ʛʦʚʦʨʠʪ, ʯʪʦ ʦʥ ʥʝ ʭʦʯʝʪ ʙʳʪʴ ʪʨʘʥʩʧʦʨʪʥʠʢʦʤ 

ʜʣʷ ʜʦʩʪʘʚʢʠ ʯʫʞʠʭ ʩʝʨʚʠʩʦʚ, ʢʦʪʦʨʳʝ ʚ ʠʪʦʛʝ ʧʨʠʥʦʩʷʪ ʩʚʦʠʤ ʘʚʪʦʨʘʤ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ 

ʜʦʭʦʜʦʚ, ʯʝʤ ʐʇɼ. ʇʦʵʪʦʤʫ ʟʘʜʘʯʘ-ʤʠʥʠʤʫʤ ʜʣʷ ʪʝʭ, ʢʪʦ ʚʦʦʨʫʞʠʪʩʷ IMS, ï ʩʪʘʪʴ 

ʦʧʝʨʘʪʦʨʦʤ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʯʝʤ ʩʫʱʝʩʪʚʫʶʱʠʝ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʩʨʝʜʝ IP. ɿʘʜʘʯʘ-

ʤʘʢʩʠʤʫʤ ï ʩʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʦʧʝʨʘʪʦʨʦʤ All-IP. ʀʪʘʢ, IMS ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʪʝʣʝʬʦʥʥʳʤ ʦʧʝʨʘʪʦʨʘʤ, ʦʧʝʨʘʪʦʨʘʤ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʠ ʨʘʟʣʠʯʥʳʤ 

ʩʝʨʚʠʩ-ʧʨʦʚʘʡʜʝʨʘʤ ʧʨʝʜʣʘʛʘʪʴ ʩʚʦʠ ʫʩʣʫʛʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʩʝʭ ʪʠʧʦʚ ʩʝʪʝʡ ʜʦʩʪʫʧʘ ʠ 

ʚʩʝʭ ʪʠʧʦʚ ʪʝʨʤʠʥʘʣʦʚ ʯʝʨʝʟ ʝʜʠʥʫʶ ʦʧʦʨʥʫʶ ʩʝʪʴ ʥʘ ʙʘʟʝ ʧʨʦʪʦʢʦʣʘ IP-MPLS. ʇʨʠ ʵʪʦʤ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʫʩʣʫʛ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʢʣʘʩʩʘ, ʘ ʥʝ ʢʘʯʝʩʪʚʦ "ʯʪʦ 

ʧʦʣʫʯʠʪʩʷ", ʢʘʢ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʠʥʪʝʨʥʝʪ-ʩʝʨʚʠʩʝ. ʕʪʘ ʠʜʝʷ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ 

ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ.  

ʊʨʘʥʩʬʦʨʤʠʨʦʚʘʚ ʩʚʦʶ ʩʝʪʴ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʚʷʟʠ ʚ ʝʜʠʥʫʶ ʢʦʥʚʝʨʛʝʥʪʥʫʶ ʩʝʪʴ ʥʘ 

ʦʩʥʦʚʝ IMS ʠ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʚʝʜʷ ʩʚʦʠʭ ʘʙʦʥʝʥʪʦʚ ʥʘ ʝʜʠʥʫʶ ʩʝʨʚʠʩʥʫʶ ʧʣʘʪʬʦʨʤʫ ʥʘ 

ʙʘʟʝ IP, ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʛʦʣʦʩʦʚʫʶ ʩʚʷʟʴ ʠ 

ʧʝʨʝʜʦʚʳʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʫʩʣʫʛʠ. ʇʣʘʪʬʦʨʤʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʘʜʘʧʪʠʨʦʚʘʥʘ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʫʩʣʫʛ ʛʦʣʦʩʦʚʦʡ ʩʚʷʟʠ ʚ ʨʘʤʢʘʭ ʩʪʘʥʜʘʨʪʘ LTE. ʇʦʜʦʙʥʦʝ ʨʝʰʝʥʠʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʝʨʘʪʦʨʘʤ ʥʝ ʪʦʣʴʢʦ ʨʦʩʪ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʥʦ ʠ ʩʦʟʜʘʝʪ ʙʘʟʫ 

ʜʣʷ ʢʦʥʩʦʣʠʜʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʝʪʝʡ ʠ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʫʩʣʫʛ. ʉʦ 

ʚʨʝʤʝʥʝʤ ʘʙʦʥʝʥʪʳ ʩʤʦʛʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʤʠ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʫʩʣʫʛʘʤʠ 

ʩʚʷʟʠ. ʅʘʧʨʠʤʝʨ, ʟʚʦʥʠʪʴ ʣʠʰʴ ʪʝʤ, ʢʪʦ ʩʤʦʞʝʪ ʧʨʠʥʷʪʴ ʟʚʦʥʦʢ ʚ ʪʦ ʠʣʠ ʠʥʦʝ ʚʨʝʤʷ, ʠʣʠ 

ʧʦʣʫʯʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʥʦʤʝʨ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʯʣʝʥʦʚ ʩʝʤʴʠ. ɹʦʣʝʝ ʰʠʨʦʢʠʡ ʚʳʙʦʨ 

ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʜʣʷ 

ʦʪʜʝʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʣʠ ʛʨʫʧʧ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ, ʥʘʧʨʠʤʝʨ, ʩʝʤʝʡ 

ʠ ʙʠʟʥʝʩ-ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺʝʜʴ ʤʥʦʛʠʝ ʦʧʝʨʘʪʦʨʳ ʫʞʝ ʫʩʧʝʣʠ ʧʦʩʪʘʚʠʪʴ ʥʘ ʩʚʦʠʭ ʩʝʪʷʭ 
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ʮʠʬʨʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ TDM ʠ NGN ʧʝʨʚʦʡ ʚʦʣʥʳ, ʢʦʪʦʨʦʝ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʝʱʝ 

ʥʝ ʦʢʫʧʠʣʦʩʴ. ʇʦʩʢʦʣʴʢʫ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʝʢʪʘʭ NGN 

ʩʦʩʪʘʚʣʷʝʪ 5ï7 ʣʝʪ, ʵʪʠ ʦʧʝʨʘʪʦʨʳ ʥʝ ʩʪʘʥʫʪ ʩʧʝʰʠʪʴ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ IMS. ʆʜʥʘʢʦ ʚ 

ɽʚʨʦʧʝ, ʛʜʝ ʩʝʪʠ NGN ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʨʘʥʴʰʝ, ʩʝʛʦʜʥʷ ʚʥʝʜʨʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ IMS 

ʩʪʘʥʦʚʠʪʩʷ ʛʣʘʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʢʨʫʧʥʳʭ ʦʧʝʨʘʪʦʨʦʚ ʩʚʷʟʠ.  

ʉʝʛʦʜʥʷ ʚ ʨʘʤʢʘʭ IMS ʤʦʞʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʩʝʨʚʝʨʦʚ ʧʨʠʣʦʞʝʥʠʡ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʢʘʢ ʦʙʳʯʥʳʝ ʪʝʣʝʬʦʥʥʳʝ ʫʩʣʫʛʠ, ʪʘʢ ʠ ʥʦʚʳʝ ʩʝʨʚʠʩʳ (ʦʙʤʝʥ 

ʤʛʥʦʚʝʥʥʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ ʚ ʨʝʞʠʤʝ "ʘʙʦʥʝʥʪ ʩ ʘʙʦʥʝʥʪʦʤ", ʧʝʨʝʜʘʯʘ ʧʦʪʦʢʦʚʦʛʦ ʚʠʜʝʦ, 

ʦʙʤʝʥ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ ʫʩʣʫʛʘʤʠ 

 

ʃʀʊɽʈɸʊʋʈɸ 

1. ɼʝʘʨʪ ɺ.ʖ. ʄʫʣʴʪʠʩʝʨʚʠʩʥʳʝ ʩʝʪʠ ʩʚʷʟʠ ʯ.1. ʇʨʦʪʦʢʦʣʳ ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 
ʩʝʘʥʩʘʤʠ / ɺ.ʖ. ɼʝʘʨʪ. ïʄ.: ɹʨʠʟ, 2011. -ʉ.149-150. 

2. ʀʙʨʘʛʠʤʦʚ ɹ.ɻ. ɸʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʴʥʦʛʦ ʠ ʧʦʣʝʟʥʦʛʦ ʪʨʘʬʠʢʘ ʚ 

ʩʝʪʠ ʩʚʷʟʠ ʥʘ ʙʘʟʝ ʧʦʜʩʠʩʪʝʤʳ IMS / ɹ.ɻ. ʀʙʨʘʛʠʤʦʚ, ʌ.ʀ. ɻʫʩʝʡʥʦʚ // ʊʨʫʜʳ IX 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʦʪʨʘʩʣʝʚʘʷ ʅʊʂ çʊʝʭʥʦʣʦʛʠʠ ʀʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʆʙʱʝʩʪʚʘè. -ʄ.: 

ʄʊʋʉʀ, 2015.ʩ.27-31. 

3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʩʠʛʥʘʣʠʟʘʮʠʠ 

// ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʀʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʩʠʩʪʝʤè, ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ. -ʄ., 2015. -

ʉ.21-23. 

4. ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ ʪʨʘʬʠʢʘ ʚ ʩʝʪʠ 

NGN/IMS // T-Comm, ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʪʨʘʥʩʧʦʨʪ. -ʄ., 2015. -ʊʦʤ 9. -ˉ12. 

5. ʄʦʜʝʣʴ ʣʦʢʘʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʢʦʥʪʨʦʣʷ ʧʝʨʝʛʨʫʟʦʢ SIP-ʩʝʨʚʝʨʘ // T-Comm: 

ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʊʨʘʥʩʧʦʨʪ. - 2012. -ˉ7. -ʉ.185-187. 

6. ʇʦʩʪʨʦʝʥʠʝ ʤʫʣʴʪʠʩʝʨʚʠʩʥʳʭ ʩʝʪʝʡ Ethernet. -Cʇʙ.: ɹʍɺ-ʇʝʪʝʨʙʫʨʛ, 2007. -592 ʩ. 

7. ʉʘʤʫʡʣʦʚ ʂ.ɽ., ɿʘʨʠʧʦʚʘ ʕ.ʈ. ʄʦʜʝʣʴ ʣʦʢʘʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʢʦʥʪʨʦʣʷ ʧʝʨʝʛʨʫʟʦʢ SIP 

ʩʝʨʚʝʨʘ / ʉʘʤʫʡʣʦʚ ʂ.ɽ., ɿʘʨʠʧʦʚʘ ʕ.ʈ. // ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʠ ʪʨʘʥʩʧʦʨʪ. - 2012. -ˉ7. 

 

ÞÌÐפÔפÚÞÔ äÌÍÌÖÌ׳ÚÔ ÙÌÎÔ ÖÚØØßÙÔÖÌÞÝÔÚÙÄ ÍÚ ÔÝÞÔàÚÐÌ 
ÌÓ ÓÑÜÝÔÝÞÑØÌÔ IMS 

Ìüāôþñöþÿüìô Āÿùöýôúùì÷ôô óñüýôýþñøìô Internet Protocol (IMS) íìüúô 
ôðúüìöÿùôô ýñìùýô øÿ÷þôøñð íìüúô Ąìíìöì״úô íôýČüāôóøìþüìýúùôô NGN/IMS, öô 
 .öìüðì Ąÿðìýþ ץôץ״úô NGN-üú øÿìõċù øñöÿùìð, þì״÷ìøöúüôô ýôýþñøì îì ûüúþúöú״
ßùýÿüô ìýúýôô Ąìíìöìô øñĆøúüôô IMS ôù CSCF (àÿùöýôċô ôðúüìöÿùĒ íú óìùï״ú) 
øñíúĄìð, öô ðìü ýñüîñüô SIP íú ôýþôĀúðì ìó ûüúþúöú÷״úô SIP (Session Initiation 
Protocol) ìøì÷ öìüðì øñĄìîìð. Ðôìïüìøøìô ýúāþúüô öúüô øúðñ÷ô āôðøìþüìýúùôô 
þüìĀôöô āôðøìþ״úô øÿ÷þôøñð ðìü Ąìíìöìô NGN/IMS ״ìùïúøô þìĄöô÷ô ýñìùý״ú íú 
ôýþôĀúðì ìó ÿùýÿü״úô Ąìíìöìô ýñüîñüô ðúðì״úô HSS (Server Home Subscriber Server) 
ûñĄùô״úð öìüðì øñĄìîìð, öô øúðñ÷״ú îì üìîôĄ״úô ùìîô ìüóČíôô ùôĄúùðô״ìùðì״úô 
ýôĀìþô āôðøìþüìýúùôüú þì÷ìí øñöÿùìð. 

Öì÷ôðîúòì״ú: āôðøìþ״úô øÿ÷þôøñð, ýôýþñøìô IMS, ûüúþúöú÷ô SIP, 

û÷ìþĀúüøìô Softswitch, Ąìíìöì״úô øÿ÷þôýñüîôý. 
 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʄʋʃʔʊʀʉɽʈɺʀʉʅʓʍ ʉɽʊɽʁ ʉɺʗɿʀ ʅʆɺʆɻʆ 

ʇʆʂʆʃɽʅʀʗ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʇʆɼʉʀʉʊɽʄ IMS 

ʀʩʩʣʝʜʦʚʘʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʦʜʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ 

ʩʦʦʙʱʝʥʠʡ-IMS (Internet Protocol Multimedia Subsystem) ʧʦ ʫʧʨʘʚʣʝʥʠʶ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ ʩʝʘʥʩʘʤʠ ʜʣʷ ʤʫʣʴʪʠʩʝʨʚʠʩʥʳʭ ʩʝʪʝʡ NGN/IMS, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤʳ ʠ ʧʨʦʪʦʢʦʣʦʚ NGN. ɹʘʟʦʚʳʤ ʵʣʝʤʝʥʪʦʤ ʦʧʦʨʥʦʡ ʩʝʪʠ 

ʘʨʭʠʪʝʢʪʫʨʳ IMS ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʩʝʘʥʩʘʤʠ CSCF (Call/Session Control 
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Function), ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ SIP-ʩʝʨʚʝʨʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʪʦʢʦʣʦʚ SIP (Session 

Initiation Protocol). ʇʨʝʜʣʦʞʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʬʠʢʘ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʫʩʣʫʛ ʚ ʩʝʪʠ NGN/IMS ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʝʩʩʠʡ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʩʝʪʝʚʳʝ ʵʣʝʤʝʥʪʳ ʩʝʨʚʝʨʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ HSS (Home Subscriber 

Server), ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʜʩʠʩʪʝʤʳ IMS ʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʝʪʠ NGN/IMS ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʫʩʣʫʛʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʬʠʢʘ, ʢʘʢ ʩʣʫʞʝʙʥʦʛʦ, ʪʘʢ ʠ ʧʦʣʝʟʥʦʛʦ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʠ ʧʦʜʭʦʜʦʚ ʢ ʦʮʝʥʢʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ 

ʩʚʷʟʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʫʩʣʫʛʠ, ʩʠʩʪʝʤʘ IMS, ʧʨʦʪʦʢʦʣ SIP, ʧʣʘʪʬʦʨʤʘ 
Softswitch, ʤʫʣʴʪʠʩʝʨʚʠʩʥʳʝ ʩʝʪʠ. 

 

RESEARCH OF NEW GENERATION MULTISERVICE COMMUNICATION 

NETWORKS USING THE IMS SUBSYSTEM 

The functional architecture of the Internet Protocol Multimedia Subsystem (IMS) for 

managing multimedia sessions for multiservice NGN / IMS networks, which determine the 

interaction of the system and NGN protocols, has been investigated. The basic element of the 

core network of the IMS architecture is the CSCF (Call / Session Control Function), which is 

implemented on the SIP server using the SIP (Session Initiation Protocol) protocols. The 

structural diagram of the functioning of the model of servicing the traffic of multimedia services 

in the NGN / IMS network is proposed when establishing sessions using the network elements of 

the user data server HSS (Home Subscriber Server). time significantly change the characteristics 

of traffic, both service and useful, which requires new models and approaches for assessing the 

quality indicators of communication services. 

Keywords: Multimedia services, IMS system, SIP protocol, Softswitch platform, 

Multiservice networks. 
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ɻʫʣʘʸʟʦʚ ʄ.ʐ. 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʵʢʦʣʦʛʠʠ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

(ɼʫʰʘʥʙʝ) 

 

ʂʣʠʤʘʪʠʯʝʩʢʠʡ ʬʦʥ ʠ ʛʦʨʥʳʡ ʨʝʣʴʝʬ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʩʦʟʜʘʶʪ 

ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʳʧʘʜʝʥʠʷ ʪʚʝʨʜʳʭ ʠ ʞʠʜʢʠʭ ʦʩʘʜʢʦʚ. ʇʨʠ ʵʪʦʤ, ʧʦʜʜʝʨʞʘʥʠʝ ʣʝʜʥʠʢʦʚ ʠ ʦʙʨʘʟʦʚʘʥʠʝ 

ʚʦʜʥʳʭ ʟʘʧʘʩʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʨʝʯʥʦʡ ʩʪʦʢ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʥʘʢʦʧʣʝʥʠʷ ʩʥʝʛʘ ʚ ʟʠʤʥʠʡ [1]. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʪʦʢʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʤʧʣʝʢʩʘ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ: ʦʪ ʢʣʠʤʘʪʘ, ʧʦʯʚ, ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, 

ʘʢʪʠʚʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʜʝʡ. ʆʩʥʦʚʥʳʤ 

ʬʘʢʪʦʨʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʷʚʣʷʝʪʩʷ ʢʣʠʤʘʪ, ʚʣʠʷʶʱʠʡ ʥʘ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʢʘʢ 

ʦʧʦʩʨʝʜʩʪʚʝʥʥʦ (ʧʦʩʨʝʜʩʪʚʦʤ ʦʩʘʜʢʦʚ ʠ ʠʩʧʘʨʷʝʤʦʩʪʠ), ʪʘʢ ʠ ʯʝʨʝʟ ʧʦʯʚʫ, ʨʝʣʴʝʬ, 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʪ.ʜ. 

ʇʨʠʯʝʤ ʠʟ ʚʩʝʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʛʣʘʚʝʥʩʪʚʫʶʱʘ ̫ ʨʦʣɹ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʨʝʯʥʦʛʦ ʩʪʦʢʘ, ʚ ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʥʫʪʨʠ ʛʦʜʘ ʠ ʚ ʤʥʦʛʦʣʝʪʥʝʤ ʘʩʧʝʢʪʝ, ʧʨʠʥʘʜʣʝʞʠʪ 

ʘʪʤʦʩʬʝʨʥʳʤ ʦʩʘʜʢʘʤ ʚʦʦʙʱʝ ʠ ʪʚʝʨʜʳʤ ʦʩʘʜʢʘʤ ʚ ʯʘʩʪʥʦʩʪʠ [4].  

ʊʚʝʨʜʳʝ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʚʳʧʘʜʘʷ ʚ ʚʠʜʝ ʩʥʝʛʘ, ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʦʱʥʳʡ ʬʘʢʪʦʨ ʘʢʢʫʤʫʣʷʮʠʠ ʚʣʘʛʠ, ʦʙʨʘʟʫʷ ʧʨʠ ʵʪʦʤ ʩʥʝʞʥʳʡ 

ʧʦʢʨʦʚ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʣʝʛʘʥʠʷ ʢʦʪʦʨʦʛʦ ʠ ʝʛʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʩʠʣʴʥʦ ʟʘʚʠʩʷʪ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʘʚʰʝʛʦ ʩʥʝʛʘ [3]. 

ɺʣʠʷʥʠʝ ʨʝʣʴʝʬʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʨ, ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʦʢʘ ʟʥʘʯʠʪʝʣʴʥʦ. ʇʨʠ ʵʪʦʤ, 

ʩ ʚʳʩʦʪʦʡ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʶʪʩʷ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ (ʚʳʩʦʪʥʘʷ 

ʧʦʷʩʥʦʩʪʴ), ʘ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʝʜʝʣʘ ʪʘʢʞʝ ʚʦʟʨʘʩʪʘʝʪ, ʯʪʦ ʚʝʜʝʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʩʪʦʢʘ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʥʘ ʥʘʚʝʪʨʝʥʥʳʭ ʩʢʣʦʥʘʭ. ɺʦ ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʪʷʭ 

ʞʝ ʛʦʨʥʳʭ ʦʙʣʘʩʪʝʡ ʩʪʦʢ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʨʝʣʴʝʬ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʚ ʩʚʷʟʠ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ. 

ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ ʨʘʩʧʦʣʦʞʝʥʘ ʧʦʯʪʠ ʚ ʩʘʤʦʤ ʮʝʥʪʨʝ ʤʘʪʝʨʠʢʘ ɽʚʨʘʟʠʠ, 

ʦʪʜʝʣʷʝʤʘʷ ʦʪ ʀʥʜʠʡʩʢʦʛʦ ʦʢʝʘʥʘ ʚʳʩʦʢʠʤʠ, ʛʦʨʥʳʤʠ ʭʨʝʙʪʘʤʠ, ʘ ʦʪ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʪʘʢʞʝ 

ʛʦʨʘʤʠ ʠ ʦʙʰʠʨʥʳʤʠ ʧʫʩʪʳʥʷʤʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʩʘʜʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʪʚʝʨʜʳʝ ʚ ʚʠʜʝ ʩʥʝʛʘ, ʠʤʝʶʪ ʘʪʣʘʥʪʠʯʝʩʢʦʝ ʠʣʠ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ 

ʧʦʩʪʫʧʘʶʪ ʚ ʊʘʜʞʠʢʠʩʪʘʥ ʩ ʟʘʧʘʜʘ, ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʠ ʶʛʦ-ʟʘʧʘʜʘ. ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʥʘ 

ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʭ ʨʘʚʥʠʥʘʭ ʜʦʣʷ ʦʩʘʜʢʘ ʚ ʚʠʜʝ ʩʥʝʛʘ ʩʦʩʪʘʚʣʷʝʪ 35-60%, ʚ ʧʨʝʜʛʦʨʴʷʭ ʠ 

ʛʦʨʘʭ 48-80%, ʘ ʚ ʚʳʩʦʢʦʛʦʨʴʝ -100% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ [2].  

ʇʨʠ ʥʝʫʩʪʦʡʯʠʚʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʟʠʤʳ, ʩʥʝʛ ʥʘ ʥʠʟʤʝʥʥʦʩʪʷʭ 

ʊʘʜʞʠʢʠʩʪʘʥʘ ʣʝʞʠʪ ʥʝʜʦʣʛʦ, ʘ ʚʳʧʘʜʘʶʱʠʡ ʩʥʝʛ ʦʯʝʥʴ ʯʘʩʪʦ ʪʘʝʪ ʚ ʪʦʪ ʞʝ ʜʝʥʴ, ʠʣʠ 

ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʚʝʩʥʝ ʥʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʳʡ 

ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ, ʪʘʷʥʠʝ ʢʦʪʦʨʦʛʦ ʧʦʛʣʦʱʘʣʦ ʙʳ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ.  

ɺ ʵʪʦʡ ʟʦʥʝ, ʭʦʪʷ ʟʠʤʦʡ ʠ ʠʤʝʶʪ ʤʝʩʪʦ ʤʦʨʦʟʳ, ʥʦ ʦʥʠ ʯʘʱʝ ʚʩʝʛʦ ʥʘʙʣʶʜʘʶʪʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʯʘʩʪʠ ʩʫʪʦʢ: ʥʦʯʴʶ ʠʣʠ ʫʪʨʦʤ, ʘ ʜʥʝʤ ʪʝʤʧʝʨʘʪʫʨʘ ʩʥʦʚʘ ʧʦʜʥʠʤʘʝʪʩʷ 

ʚʳʰʝ ʥʫʣʷ ʛʨʘʜʫʩʦʚ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʪʘʥʦʚʣʝʥʠʶ ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ 

ʧʦʩʪʦʷʥʥʦʛʦ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. ʀʥʦʛʜʘ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʠ ʫʜʝʨʞʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ, ʥʦ ʟʘʪʝʤ ʩʥʦʚʘ ʦʪʪʘʠʚʘʝʪ. 

ʉʦʚʝʨʰʝʥʥʦ ʜʨʫʛʫʶ ʢʘʨʪʠʥʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʛʦʨʥʘʷ ʦʙʣʘʩʪʴ ʊʘʜʞʠʢʠʩʪʘʥ. ɺ ʦʪʣʠʯʠʝ 

ʦʪ ʥʠʟʤʝʥʥʦʩʪʝʡ, ʚ ʛʦʨʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʷʚʣʝʥʠʝ 

ʵʧʠʟʦʜʠʯʝʩʢʦʝ ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ 
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ʤʝʩʪʥʦʩʪʠ, ʘ ʚ ʫʩʣʦʚʠʷʭ ʙʦʣʴʰʠʭ ʚʳʩʦʪ ʩʢʣʦʥʦʚ ʦʥ ʣʝʞʠʪ ʠʥʦʛʜʘ ʥʝʧʨʝʨʳʚʥʦ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʤʝʩʷʮʝʚ. 

ʅʘʠʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʠ ʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʠʤʝʝʪ ʚ 

ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʘ ʪʘʢʞʝ ʚ ʚʦʩʪʦʯʥʳʭ ʧʨʝʜʛʦʨʥʳʭ 

ʨʘʡʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ [6]. ʉʥʝʛʦʚʘʷ ʛʨʘʥʠʮʘ ʚʝʯʥʳʭ ʩʥʝʛʦʚ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ 

ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨʝʙʪʘ ʧʨʦʭʦʜʠʪ ʥʘ ʚʳʩʦʪʝ ʧʨʠʤʝʨʥʦ 3650 ʤ ʥʘʜ ʫʨ. ʤ., ʘ ʚ ʚʝʨʭʦʚʴʷʭ 

ɿʝʨʘʚʰʘʥʘ ʦʥʘ ʧʦʜʥʠʤʘʝʪʩʷ ʜʦ 3800 ʤ ʥʘʜ ʫʨ.ʤ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʭʨʝʙʪʘ ʇʝʪʨʘ I ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ɿʘʧʘʜʥʦʡ ʝʛʦ ʮʝʧʠ ʚʳʩʦʪʘ ʩʥʝʛʦʚʦʡ ʛʨʘʥʠʮʳ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ 4000 ʤ ʥʘʜ 

ʫʨ.ʤ., ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʡ, ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʝʛʦ ʯʘʩʪʠ, ʭʘʨʘʢʪʝʨʥʘ ̫ʚʳʩʦʪʘ ʣʠʥʠʠ ʚʝʯʥʳʭ 

ʩʥʝʛʦʚ, ʧʦʜʥʠʤʘʶʱʠʭʩʷ ʜʦ 4400-4500 ʤ ʥʘʜ ʫʨ.ʤ., ʘ ʚ ʚʦʩʪʦʯʥʦʡ ʮʝʧʠ ʭʨʝʙʪʘ ʠ ʚ ʟʘʧʘʜʥʦʡ 

ʝʝ ʯʘʩʪʷʭ ʩʥʝʛʦʚʘʷ ʛʨʘʥʠʮʘ ʧʨʦʭʦʜʠʪ ʥʘ ʚʳʩʦʪʝ 4000 ʤ ʥʘʜ ʫʨ.ʤ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʦʙʣʘʩʪʠ 

ʃʝʜʥʠʢʘ ʇʝʪʨʘ I, ʪʦ ʟʜʝʩʴ ʚʳʩʦʪʘ ʩʥʝʛʦʚʦʡ ʛʨʘʥʠʮʳ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 4300 ʜʦ 4500 

ʤ ʥʘʜ ʫʨ.ʤ., ʘ ʥʘ ʶʞʥʦʤ ʝʛʦ ʩʢʣʦʥʝ, ʵʪʘ ʛʨʘʥʠʮʘ ʧʨʦʭʦʜʠʪ ʥʘ ʚʳʩʦʪʝ ʦʢʦʣʦ 4400 ʤ ʥʘʜ ʫʨ. 

ʤ.  

ʄʦʥʠʪʦʨʠʥʛ ʛʨʘʥʠʮʳ ʚʝʯʥʳʭ ʩʥʝʛʦʚ ʥʘ ɿʘʘʣʘʡʩʢʦʤ ʭʨʝʙʪʝ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ 

ʥʘ ʟʘʧʘʜʥʦʤ ʇʘʤʠʨʝ ʚʳʩʦʪʘ ʛʨʘʥʠʮʳ ʚʝʯʥʳʭ ʩʥʝʛʦʚ ʧʨʦʭʦʜʠʪ ʥʘ ʚʳʩʦʪʝ 4500 ʤ ʥʘʜ ʫʨ. ʤ., 

ʘ ʥʘ ɺʦʩʪʦʯʥʦʤ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʤ ʇʘʤʠʨʝ ʦʥʘ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦ ʨʝʩʧʫʙʣʠʢʝ 

ʚʳʩʦʪʳ ʠ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 5000 ʤʝʪʨʦʚ. 

ɺʝʯʥʳʝ ʠ ʩʝʟʦʥʥʳʝ ʩʥʝʛʘ ʚ ʛʦʨʘʭ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʨʝʢ, 

ʢʦʪʦʨʳʝ ʩʥʘʙʞʘʶʪ ʚʦʜʦʡ ʥʘʩʝʣʝʥʥʳʝ ʨʘʡʦʥʳ ʨʘʚʥʠʥ ʠ ʧʨʝʜʛʦʨʠʡ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ 

ʨʝʛʠʦʥʘ [7]. ʉʥʝʞʥʳʡ ʧʦʢʨʦʚ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʘʢʢʫʤʫʣʷʪʦʨʦʤ ʚʣʘʛʠ, ʦʧʨʝʜʝʣʷʶʱʠʤ 

ʩʦʙʦʡ ʭʘʨʘʢʪʝʨ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʚʦʜʥʦʩʪʠ ʩʥʝʛʘ, ʪ.ʝ. ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʚʦʜʳ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ, ʢʘʢ ʥʘ ʨʘʚʥʠʥʘʭ, ʪʘʢ ʠ ʥʘ ʛʦʨʥʳʭ ʨʝʢʘʭ. 

ɺʦʜʥʦʩʪʴ ʩʥʝʛʘ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʚʳʩʦʪʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʪʘʢ ʠ ʦʪ ʝʛʦ ʧʣʦʪʥʦʩʪʠ ʩʥʝʛʘ, 

ʢʦʣʝʙʣʶʱʝʡʩʷ ʚ ʚʝʩʴʤʘ ʙʦʣʴʰʠʭ ʧʨʝʜʝʣʘʭ. ʊʘʢ, ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʥʳʭ ʨʘʡʦʥʦʚ ʎʝʥʪʨʘʣʴʥʦʡ 

ɸʟʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 

0.29 ʜʦ 0.46.  

ɼʣʷ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʳʩʦʢʦʛʦʨʥʳʭ 

ʨʘʡʦʥʦʚ ʠ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʦʚ ʇʘʤʠʨʘ, ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʚʨʝʤʝʥʥʦʝ, ʥʝ ʢʘʞʜʳʡ ʛʦʜ ʧʦʚʪʦʨʷʶʱʝʝʩʷ ʷʚʣʝʥʠʝ. ʉʘʤʦʝ ʨʘʥʝʝ ʚʳʧʘʜʝʥʠʝ ʧʝʨʚʦʛʦ ʩʥʝʛʘ 

ʧʦ ʊʘʜʞʠʢʠʩʪʘʥʫ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʢʪʷʙʨʝ - ʥʦʷʙʨʝ, ʘ ʧʦ ʚʳʩʦʢʦʛʦʨʥʳʤ ʨʘʡʦʥʘʤ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ʜʘʞʝ ʚ ʘʚʛʫʩʪʝ. ʅʘʠʙʦʣʝʝ ʨʘʥʥʝʝ ʚʳʧʘʜʝʥʠʝ ʧʝʨʚʦʛʦ ʩʥʝʛʘ 

ʜʣʷ ʩʘʤʳʭ ʶʞʥʳʭ ʨʘʡʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ ʦʪʤʝʯʝʥʦ 11-16 ʥʦʷʙʨʷ (ɸʡʚʘʜʞ), ʘ ʜʣʷ ʦʩʪʘʣʴʥʳʭ 

ʶʞʥʳʭ ʨʘʡʦʥʦʚ - 22-31 ʦʢʪʷʙʨʷ. ɺ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʧʝʨʚʳʡ ʩʥʝʛ ʚʳʧʘʜʘʝʪ ʚ ʦʢʪʷʙʨʝ 

(ɼʫʰʘʥʙʝ). ɼʣʷ ʩʝʚʝʨʥʳʭ ʠ ʚʦʩʪʦʯʥʳʭ ʧʨʝʜʛʦʨʥʳʭ ʨʘʡʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ ʩʘʤʦʝ ʨʘʥʥʝʝ 

ʚʳʧʘʜʝʥʠʝ ʧʝʨʚʦʛʦ ʩʥʝʛʘ ʠʤʝʝʪ ʤʝʩʪʦ ʪʘʢʞʝ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʦʢʪʷʙʨʷ (ʀʩʪʘʨʘʚʰʘʥ ï 9 

ʦʢʪʷʙʨʷ, 6 ï ʦʢʪʷʙʨʷ ʉʘʥʛʚʦʨ). ɺ ʨʘʡʦʥʘʭ ɿʘʧʘʜʥʦʛʦ ʇʘʤʠʨʘ ʦʥʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʢʪʷʙʨʝ (6 

ʦʢʪʷʙʨʷ, ʀʰʢʘʰʠʤ), ʘ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨʝʙʪʘ ʜʘʞʝ ʚ ʘʚʛʫʩʪʝ 

ʤʝʩʷʮʝ (23 ʘʚʛʫʩʪʘ, ʐʘʭʨʠʩʪʘʥʩʢʠʡ ʧʝʨʝʚʘʣ). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʘʤʦʝ ʧʦʟʜʥʝʝ ʚʳʧʘʜʝʥʠʝ ʧʝʨʚʦʛʦ ʩʥʝʛʘ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʧʨʦʠʩʭʦʜʠʪ 

ʚ ʥʦʷʙʨʝ-ʷʥʚʘʨʝ, ʘ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʚ ʦʢʪʷʙʨʝ. ʊʘʢ, ʚ ʶʞʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ 

ʨʘʡʦʥʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ ʩʘʤʦʝ ʧʦʟʜʥʝʝ ʚʳʧʘʜʝʥʠʝ ʧʝʨʚʦʛʦ ʩʥʝʛʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 13 ʷʥʚʘʨʷ 

(ɸʡʚʘʜʞ), ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ï 19 ʜʝʢʘʙʨʷ (ʍʫʜʞʘʥʜ), ʘ ʚ ʢʨʘʡʥʠʭ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ - 12 

ʷʥʚʘʨʷ (ɸʰʪ). ʉʘʤʦʝ ʧʦʟʜʥʝʝ ʚʳʧʘʜʝʥʠʝ ʧʝʨʚʦʛʦ ʩʥʝʛʘ ʜʣʷ ʨʘʡʦʥʦʚ ʚʦʩʪʦʯʥʦʛʦ ʧʨʝʜʛʦʨʴʷ 

ʦʪʤʝʯʝʥʦ 27 ʜʝʢʘʙʨʷ (ʂʘʣʘʡʭʫʤʙ), ʘ ʜʣʷ ʨʘʡʦʥʦʚ ɿʘʧʘʜʥʦʛʦ ʇʘʤʠʨʘ ï 29 ʥʦʷʙʨʷ 

(ʀʰʢʘʰʠʤ).  

ɺ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ʧʦʩʣʝʜʥʠʡ ʩʥʝʛ ʚʳʧʘʜʘʝʪ ʚ 

ʠʶʣʝ ʤʝʩʷʮʝ, ʘ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʩʥʝʛ ʚʳʧʘʜʘʝʪ ʩ ʥʝʙʦʣʴʰʠʤʠ ʧʝʨʝʨʳʚʘʤʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʛʦʜʘ. ɿʜʝʩʴ ʧʦʩʣʝʜʥʠʡ ʚʝʩʝʥʥʠʡ ʩʥʝʛ ʦʪʤʝʯʝʥ 22 ʠʶʥʷ-29 ʠʶʣʷ (ɸʥʟʦʙʩʢʠʡ ʧʝʨʝʚʘʣ 22. 

IV, ʐʘʭʨʠʩʪʘʥʩʢʠʡ ʧʝʨʝʚʘʣ 29. VII). ʆʜʥʘʢʦ ʚ ʨʘʡʦʥʝ ɸʥʟʦʙʩʢʦʛʦ ʧʝʨʝʚʘʣʘ ʚ ʪʝʯʝʥʠʝ ʨʷʜʘ 

ʣʝʪ ʦʪʤʝʯʝʥʦ ʚʳʧʘʜʝʥʠʝ ʩʥʝʛʘ ʢʨʫʛʣʳʡ ʛʦʜ. ɺ ʧʨʝʜʛʦʨʴʷʭ ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ 
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ʩʘʤʦʝ ʧʦʟʜʥʝʝ ʚʳʧʘʜʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʚʝʩʝʥʥʝʛʦ ʩʥʝʛʘ ʧʨʦʠʩʭʦʜʠʪ 17 ʘʧʨʝʣʷ ï 4 ʠʶʥʷ 

(ʆʙʠʛʘʨʤ - 7. V, ʈʘʰʪ - 21. IV, ʍʦʚʘʣʠʥʛ - 6. VI, ʉʘʥʛʚʦʨ - 4. VI, ʂʘʣʘʡʭʫʤʙ - 17. IV). 

 

ʈʠʩʫʥʦʢ 1. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʟʘʣʝʛʘʥʠʷ ʩʥʝʞʥʦʡ ʪʦʣʱʠ ʚ ʷʥʚʘʨʝ-ʬʝʚʨʘʣʝ ʤʝʩʷʮʝ 

Figure 1. Average snow depth in January-February 

 
 

ʄʦʥʠʪʦʨʠʥʛ ʟʘʧʘʩʘ ʩʥʝʛʘ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ, ʧʦ ʜʘʥʥʳʤ ɸʥʟʦʙʩʢʦʡ ʤʝʪʝʦʩʪʘʥʮʠʠ, 

ʄʘʡʭʫʨʩʢʦʡ ʩʥʝʛʦʣʘʚʠʥʥʦʡ ʩʪʘʥʮʠʠ ʠ ʉʝʣʝʚʦʡ ʩʪʘʥʮʠʠ ɸʛʝʥʪʩʪʚʘ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ 

ʂʦʤʠʪʝʪʘ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. ʅʘ 

ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥ ʛʨʘʬʠʢ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʟʘʣʝʛʘʥʠʷ ʩʥʝʞʥʦʡ ʪʦʣʱʠ ʚ ʧʝʨʠʦʜ 2015-2020 

ʛʦʜʦʚ, ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɺʘʨʟʦʙ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʂʘʬʝʨʥʠʛʘʥ. 

 

ʈʠʩʫʥʦʢ 2. ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʟʘʣʝʛʘʥʠʝ ʩʥʝʞʥʦʡ ʪʦʣʱʠ ʚ ʧʝʨʠʦʜ 2015-2020 ʛʦʜʦʚ 

Figure 2. Average annual snow cover in 2015-2020 

 
 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʯʠʩʣʦ ʜʥʝʡ ʩʦ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʩʧʫʙʣʠʢʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 3 ʜʦ 107 ʜʥʝʡ, ʘ ʜʣʷ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʦʚ ʜʦ 292 ʜʥʝʡ. ʇʨʠ 

ʵʪʦʤ, ʯʠʩʣʦ ʜʥʝʡ ʩʦ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʡʦʥʦʚ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ 

ʣʝʞʠʪ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ, ʥʝ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤ. 
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ɼʣʷ ʛʨʫʧʧʳ ʶʞʥʳʭ, ʥʠʟʠʥʥʳʭ ʨʘʡʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʜʥʝʡ ʩʦ ʩʥʝʞʥʳʤ 

ʧʦʢʨʦʚʦʤ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 10 ʜʦ 27 ʜʥʝʡ (ɸʡʚʘʜʞ - 13 ʜʥʝʡ, ʐʘʘʨʪʫʟ - 19, ʂʫʣʷʙ - 27, ɹʦʭʪʘʨ 

- 24), ʘ ʜʣʷ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ ʚ ʧʨʝʜʝʣʘʭ 25-35 ʜʥʝʡ, ʘ ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ 

ʚ ʧʨʝʜʝʣʘʭ 18-49 ʜʥʝʡ (ʇʝʥʜʞʠʢʝʥʪ - 54, ʀʩʪʘʨʘʚʰʘʥ - 58, ʀʩʬʘʨʘ - 18, ʍʫʜʞʘʥʜ - 18 ʠ 

ɸʰʪ - 27). 

ʉʦʚʝʨʰʝʥʥʦ ʠʥʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʩʨʝʜʥʝʛʦʜʦʚʦʤʫ ʯʠʩʣʫ ʜʥʝʡ ʩʦ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ ʚ 

ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ: ʧʨʝʜʛʦʨʥʳʝ ʚʦʩʪʦʯʥʳʝ ʨʘʡʦʥʳ - ʦʪ 50 ʜʦ 110 ʜʥʝʡ 

(ʆʙʠʛʘʨʤ ï 80, ʍʦʚʘʣʠʥʛ ï 82, ʂʘʣʘʡʭʫʤʙ ï 50, ʉʘʥʛʚʦʨ - 107); ʥʘ ɿʘʧʘʜʥʦʤ ʇʘʤʠʨʝ ʦʪ 60 

ʜʦ 95 ʜʥʝʡ (ʍʦʨʦʛ - 93); ʚʳʩʦʢʦʛʦʨʥʳʝ ʨʘʡʦʥʳ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ʜʦ 78-240 

ʜʥʝʡ (ʀʩʢʘʥʜʝʨ-ʂʫʣʴ - 109, ʐʘʭʨʠʩʪʘʥʩʢʠʡ ʧʝʨʝʚʘʣ - 201 ʠ ɸʥʟʦʙʩʢʠʡ ʧʝʨʝʚʘʣ - 240).  

ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʜʥʝʡ ʩʦ ʩʥʝʛʦʚʳʤ ʧʦʢʨʦʚʦʤ, ʚ ʮʝʣʦʤ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 24 ʜʦ 178 ʜʥʝʡ, ʘ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʜʦʭʦʜʠʪ ʜʦ 300 ʜʥʝʡ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʜʥʝʡ ʩʦ ʩʥʝʛʦʚʳʤ ʧʦʢʨʦʚʦʤ ʩʦʩʪʘʚʣʷʝʪ: ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʦʪ 24 ʜʦ 

65 ʜʥʝʡ (ɸʡʚʘʜʞ - 32, ɼʫʩʪʠ - 24, ɹʦʭʪʘʨ - 29, ʐʘʘʨʪʫʟ - 65, ʂʫʣʷʙ ï 53); ʚ ʨʘʡʦʥʘʭ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ï ʦʪ 50 ʜʦ 60 ʜʥʝʡ (ɼʫʰʘʥʙʝ - 53, ʐʘʭʨʠʥʘʚ ï 59); ʚ 

ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ʦʪ 30 ʜʦ 105 ʜʥʝʡ (ʇʝʥʜʞʠʢʝʥʪ - 79, ʀʩʪʘʨʘʚʰʘʥ - 104, ʀʩʬʘʨʘ - 35, 

ʍʫʜʞʘʥʜ - 29, ɸʰʪ - 37); ʚ ʧʨʝʜʛʦʨʥʳʭ ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ - ʦʪ 75 ʜʦ 180 ʜʥʝʡ (ʆʙʠʛʘʨʤ - 

114, ʍʦʚʘʣʠʥʛ - 102, ʉʘʥʛʚʦʨ - 133, ʂʘʣʘʡʭʫʤʙ - 77); ʥʘ ɿʘʧʘʜʥʦʤ ʇʘʤʠʨʝ ʦʪ 80 ʜʦ 125 

ʜʥʝʡ (ʍʦʨʦʛ - 123), ʘ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ ʦʪ 115 ʜʦ 275 

ʜʥʝʡ (ʀʩʢʘʥʜʝʨʢʫʣʴ - 114, ʐʘʭʨʠʩʪʘʥʩʢʠʡ ʧʝʨʝʚʘʣ - 226, ɸʥʟʦʙʩʢʠʡ ʧʝʨʝʚʘʣ - 271).  

ʇʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʘʣʝʛʘʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʪʝʨʨʠʪʦʨʠʷ 

ʊʘʜʞʠʢʠʩʪʘʥʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʧʷʪʴ ʨʘʡʦʥʦʚ: ɹʘʩʩʝʡʥ ʨʝʢʠ ɿʝʨʘʚʰʘʥ; ʎʝʥʪʨʘʣʴʥʳʡ 

ʊʘʜʞʠʢʠʩʪʘʥ; ɿʘʧʘʜʥʳʡ ʇʘʤʠʨ; ɺʦʩʪʦʯʥʳʡ ʇʘʤʠʨ; ʖʞʥʳʡ ʊʘʜʞʠʢʠʩʪʘʥ. 

ɺ ʖʞʥʦʤ ʊʘʜʞʠʢʠʩʪʘʥʝ ʫʩʪʦʡʯʠʚʳʡ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʥʝ ʦʙʨʘʟʫʝʪʩʷ [5]. 

 

ʊʘʙʣʠʮʘ 1. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʜʘʪʳ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ ʩʭʦʜʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ 

Table 1. Average long-term dates of establishment and melting of snow cover on the 

territory of Tajikistan  
ɺʳʩʦʪʘ ʥʘʜ ʫʨ. 

ʄʦʨʝ  

ɼʘʪʘ ʧʝʨʚʦʛʦ ʩʥʝʛʘ ʜʘʪʘ ʨʘʟʨʫʰʝʥʠʷ 

1 2 3 4 1 2 3 4 

1500  21.12 10.01   11.03 24.02  

2000 4.01 5.12 25.12  27.02 3.04 18.03  

2500 17.12 21.11 9.12  18.03 27.04 9.04  

3000 30.11 5.11 23.11 18.12 5.04 20.05 1.05 19.03 

3500  20.10 7.11 30.11  12.06 24.05 14.04 

4000  4.10    5.07   

 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1, ʧʨʠʚʝʜʝʥʳ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʜʘʪʳ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ ʩʭʦʜʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʊʘʜʞʠʢʠʩʪʘʥʘ ʧʦ ʙʘʩʩʝʡʥʫ ʨʝʢʠ ɿʝʨʘʚʰʘʥ; ʎʝʥʪʨʘʣʴʥʦʤʫ ʊʘʜʞʠʢʠʩʪʘʥʫ; ɿʘʧʘʜʥʦʤʫ ʠ 

ɺʦʩʪʦʯʥʦʤʫ ʇʘʤʠʨʫ, ʘ ʥʘ ʨʠʩʫʥʢʝ 3 ʧʨʠʚʝʜʝʥ ʛʨʘʬʠʢ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʪʦʷʥʠʷ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʦʣʫʯʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦʪʜʝʣʴʥʳʭ ʩʪʘʥʮʠʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʟʘʣʝʛʘʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ 

ʫʩʣʦʚʠʷʭ ʊʘʜʞʠʢʠʩʪʘʥʘ ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ ʪʦ, ʯʪʦ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʟʘʚʠʩʠʪ ʦʪ ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʩʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʠ ʦʪ ʚʳʩʦʪʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ, ʠʟʨʝʟʘʥʥʦʩʪʠ ʠ ʥʝʨʦʚʥʦʩʪʠ ʩʢʣʦʥʦʚ ʩ ʫʯʸʪʦʤ ʠʭ ʦʨʠʝʥʪʘʮʠʠ ʠ ʜʨ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʛʦʨʥʳʭ 

ʨʘʡʦʥʘʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʢʦʥʪʨʘʩʪʥʦʩʪʴʶ ʟʘʣʝʛʘʥʠʷ ʩʥʝʛʘ 

ʦʩʦʙʝʥʥʦ ʚʝʣʠʢʘ ʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. 
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ʈʠʩʫʥʦʢ 3. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʪʦʷʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ 

Figure 3. Duration of snow cover 

 
 

ʃʀʊɽʈɸʊʋʈɸ 

1. ɸʨʭʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ɸʛʝʥʪʩʪʚʘ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

2. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʊʘʜʞʠʢʠʩʪʘʥʘ. -ɼʫʰʘʥʙʝ, 2003. -ʉ.22. 

3. ɺʦʝʡʢʦʚ ɸ.ʀ. ʉʥʝʞʥʳʡ ʧʦʢʨʦʚ, ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʧʦʯʚʫ, ʢʣʠʤʘʪ ʠ ʧʦʛʦʜʫ, ʠ ʩʧʦʩʦʙʳ 
ʠʩʩʣʝʜʦʚʘʥʠʷ / ɸ.ʀ. ɺʦʝʡʢʦʚ. -ʄ.ʃ.: ʀʟʜʘʪ. ʉʦʯ.ʪ.ʇ., 1949. 

4. ɼʘʚʳʜʦʚ ʃ.ʂ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʨʝʢ ʉʨʝʜʥʝʡ ɸʟʠʠ ʧʦ ʪʠʧʫ ʠʭ ʧʠʪʘʥʠʷ. ɿʘʧʠʩʢʠ ɻɻʀ ʪ. 

ʍ ɻʠʜʨʦʤʝʪʠʟʜʘʪ ʃ. - 1933. 

5. ʄʫʭʘʙʙʘʪʦʚ ʍ.ʄ. ʉʥʝʞʥʳʡ ʧʦʢʨʦʚ ʊʘʜʞʠʢʠʩʪʘʥ / ʍ.ʄ. ʄʫʭʘʙʙʘʪʦʚ, ɸ.ɸ. ʗʙʣʦʢʦʚ. ï

ɼʫʰʘʥʙʝ: ʀʨʬʦʥ, 2008. ïʉ.4-11. 

6. ʉʘʠʜʤʫʨʦʜʦʚ ʍ.ʄ. ʊʘʜʞʠʢʠʩʪʘʥ, ʧʨʠʨʦʜʘ ʠ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ / ʍ.ʄ. ʉʘʠʜʤʫʨʦʜʦʚ, 

ʂ.ɺ. ʉʪʘʥʢʦʚʠʯ. ïɼʫʰʘʥʙʝ: ɼʦʥʠʰ, 1982. -ʉ.283-286. 

7. ʑʝʨʙʘʢʦʚʘ ɽ.ʗ. ʉʥʝʞʥʳʡ ʧʦʢʨʦʚ ʚ ʛʦʨʘʭ ʉʨʝʜʥʝʡ ɸʟʠʠ / ɽ.ʗ. ʑʝʨʙʘʢʦʚʘ // ʊʨʫʜʳ 
ʊʘʰʢʝʥʪʩʢʦʡ ɻʝʦʬʠʟʠʯ. ʆʙʩʝʨʚʘʪʦʨʠʠ. - 1950. 

 

ʄʆʅʀʊʆʈʀʅɻʀ ׳ʆʃɸʊʀ ɿɸʍʀʈɸʐɸɺʀʀ ɹɸʈʌ ɼɸʈ ʊʆּתʀʂʀʉʊʆʅ 

ɼʘʨ ʤʘץʦʣʘ ʭʫʩʫʩʠʷʪ״ʦʠ ʟʘʭʠʨʘʰʘʚʠʠ ʙʘʨʬ ʜʘʨ ץʘʣʘʤʨʘʚʠ ʊʦֹוʠʢʠʩʪʦʥ ʙʘʨʨʘʩ  

ʛʘʨʜʠʜʘʘʩʪ. ʄʘʲʣʫʤʦʪ ʦʠʜ ʙʘ ʜʘʚʦʤʥʦʢʠʠ ʤʫʲʪʘʜʠʣʠ ʙʘʨʬ ʚʘ ʙʘʣʘʥʜʠʠ ʙʘʨʬ ʦʚʘʨʜʘ 

ʰʫʜʘʘʩʪ. ʆʤ ʟʠʰʠ ״ʦʣʘʪʠ ʧʘʡʜʦʠʰʠ ץʘʙʘʪʠ ʙʘʨʬ ʜʘʨ ʰʘʨʦʠʪʠ ʊʦֹוʠʢʠʩʪʦʥ ʥʠʰʦʥ 

ʤʝʜʠ״ʘʜ, ʢʠ ץʘʙʘʪʠ ʙʘʨʬ ʚʦʙʘʩʪʘ ʙʘ ʦʨʠʝʥʪʘʪʩʠʷʠ ʦʥ״ʦ ʜʘʨ ʤʠʥʪʘץʘ״ʦʠ ʪʘʜץʠץʦʪ  ʘʟ 

ʭʫʩʫʩʠʷʪ״ʦʠ ʦʨʦʛʨʘʬʠʠ ʤʠʥʪʘץʘ, ʠʥʯʫʥʠʥ ʘʟ ʤʘʚץʝʲʠ ʙʘʣʘʥʜ , ʜʘʨʫʥʨʘʚ  ʚʘ ʥʦʙʘʨʦʙʘʨʠʠ 

ʥʠʰʝʙʠ״ʦ ʚʦʙʘʩʪʘ ʘʩʪ. 

ʂʘʣʠʜʚʦʞʘĕʦ: ʤʦʥʠʪʦʨʠʥʛ, ץʘʙʘʪʠ ʙʘʨʬ, ʙʦʨʠʰʦʪʠ ʘʪʤʦʩʬʝʨ, ʭʘʪʩʘʡʨʠ ʩʘʙʪʠ 

ʙʘʨʬ, ʙʘʣʘʥʜʠʠ ץʘʙʘʪʠ ʙʘʨʬ, ʤʠץʜʦʨʠ ʦʙ ʜʘʨ ʙʘʨʬ, ʟʠʯʠʠ ʙʘʨʬ. 

 

ʄʆʅʀʊʆʈʀʅɻ ɿɸʃɽɻɸʅʀʗ ʉʅɽɾʅʆɻʆ ʇʆʂʈʆɺɸ ɺ ʊɸɼɾʀʂʀʉʊɸʅɽ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʣʝʛʘʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʊʘʜʞʠʢʠʩʪʘʥʘ. ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʪʦʷʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ ʠ ʚʳʩʦʪʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. ʀʟʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʟʘʣʝʛʘʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ 

ʫʩʣʦʚʠʷʭ ʊʘʜʞʠʢʠʩʪʘʥʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʟʘʚʠʩʠʪ ʦʪ ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʩʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʠ ʦʪ ʚʳʩʦʪʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ, ʠʟʨʝʟʘʥʥʦʩʪʠ ʠ ʥʝʨʦʚʥʦʩʪʠ ʩʢʣʦʥʦʚ ʩ ʫʯʸʪʦʤ ʠʭ ʦʨʠʝʥʪʘʮʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʠʪʦʨʠʥʛ, ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ, ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʤʘʨʰʨʫʪʥʳʝ 

ʩʥʝʛʦʩʲʝʤʢʠ, ʚʳʩʦʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʟʘʧʘʩ ʚʦʜʳ ʚ ʩʥʝʛʝ, ʧʣʦʪʥʦʩʪʴ ʩʥʝʛʘ. 
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SNOW MONITORING IN TAJIKISTAN  

The article discusses the features of the occurrence of snow cover on the territory of 

Tajikistan. The data on the duration of stable snow cover and the height of snow cover are given. 

The study of the state of occurrence of snow cover in the conditions of Tajikistan indicates that 

the snow cover in the study areas depends on the orographic features of the area, as well as on 

the altitude position, indentation and unevenness of the slopes, taking into account their 

orientation. 

Keywords: monitoring, snow cover, atmospheric precipitation, route snow surveys, snow 

depth, water content in snow, snow density. 
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ʋɼʂ 541.64:66.092(575.3) 

ʋʉʊʆʁʏʀɺʆʉʊʔ ʆʂʈɸʉʂʀ ʍʃʆʇʂʆɺʓʍ ʊʂɸʅɽʁ, ʆʂʈɸʐɽʅʅʓʍ 

ʇʈʀʈʆɼʅʓʄʀ ʂʈɸʉʀʊɽʃʗʄʀ ʀɿ ɿɺɽʈʆɹʆʗ ʀ ɻɸʈʄɸʃʓ ʂ ʄʆʂʈʓʄ 

ʆɹʈɸɹʆʊʂɸʄ 
 

ʆʣʠʤʙʦʡʟʦʜʘ ʇ.ɸ., ʀʢʨʦʤʠ ʄ.ɹ., ʗʤʠʥʟʦʜʘ ɿ.ɸ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʊʘʜʞʠʢʠʩʪʘʥʘ 

 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʦʢʨʘʩʢʠ ʢ ʢʘʞʜʦʤʫ ʚʠʜʫ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʦʧʨʝʜʝʣʷʶʪ 

ʧʦ ʠʟʤʝʥʝʥʠʶ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʦʢʨʘʩʢʠ ʠʣʠ ʧʦ ʠʟʤʝʥʝʥʠʶ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʦʢʨʘʩʢʠ ʠ 

ʩʪʝʧʝʥʠ ʟʘʢʨʘʰʠʚʘʥʠʷ ʩʤʝʞʥʳʭ ʪʢʘʥʝʡ, ʧʦʜʚʝʨʛʘʚʰʠʭʩʷ ʩʦʚʤʝʩʪʥʦʡ ʦʙʨʘʙʦʪʢʝ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʦʣʦʛʠʠ ʢʨʘʰʝʥʠʷ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ, ʚʠʩʢʦʟʥʳʭ ʠ ʩʤʝʰʘʥʥʳʭ 

ʭʣʦʧʢʦ-ʰʝʨʩʪʷʥʳʭ ʪʢʘʥʝʡ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʤʠ ʢʣʘʩʩʘʤʠ ʢʨʘʩʠʪʝʣʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʭʠʪʦʟʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ ʢʨʘʩʠʣʴʥʳʭ ʚʘʥʥ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʫʣʫʯʰʝʥʠʝ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʪʦʚʳʭ ʪʝʢʩʪʠʣʴʥʳʭ ʠʟʜʝʣʠʡ, ʵʢʦʣʦʛʠʯʥʦʩʪʴ 

ʧʨʦʮʝʩʩʦʚ ʢʨʘʰʝʥʠʷ, ʵʢʦʥʦʤʠʶ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ. ɼʘʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʠʪʦʟʘʥʘ, ʚʨʝʤʝʥʠ 

ʢʨʘʰʝʥʠʷ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʨʝʜʦʦʙʨʘʟʫʶʱʠʭ ʜʦʙʘʚʦʢ ʠ ʜʨ. ʥʘ ʢʨʘʩʷʱʫʶ ʩʠʣʫ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʢʨʘʩʢʠ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʪʢʘʥʝʡ, ʦʢʨʘʰʝʥʥʳʭ ʘʢʪʠʚʥʳʤʠ, ʧʨʷʤʳʤʠ, 

ʢʠʩʣʦʪʥʳʤʠ ʢʨʘʩʠʪʝʣʷʤʠ ʢ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ; ʠʟʫʯʝʥʠʷ ʢʠʥʝʪʠʢʠ 

ʩʦʨʙʮʠʠ ʘʢʪʠʚʥʳʭ ʠ ʧʨʷʤʳʭ ʢʨʘʩʠʪʝʣʝʡ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʤʠ ʪʢʘʥʷʤʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʭʠʪʦʟʘʥʘ; ʠʟʫʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʭʠʪʦʟʘʥʘ ʩ ʮʝʣʣʶʣʦʟʥʳʤ ʚʦʣʦʢʥʦʤ ʠ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʤʠ ʢʨʘʩʠʪʝʣʷʤʠ ʚ ʧʨʦʮʝʩʩʘʭ ʢʨʘʰʝʥʠʷ ʠ ʧʝʯʘʪʘʥʠʷ [5; 7]. 

ɼʨʫʛʠʤʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʧʦʣʠʩʘʭʘʨʠʜʘʤʠ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʤʠ ʧʨʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʢʨʘʰʝʥʠʷ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʷʚʣʷʶʪʩʷ ʮʠʢʣʦʜʝʢʩʪʨʠʥʳ. 

ʎʠʢʣʦʜʝʢʩʪʨʠʥʳ ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʤ ʨʘʟʣʦʞʝʥʠʠ ʢʨʘʭʤʘʣʘ. ʇʨʠ ʢʨʘʰʝʥʠʠ 

ʛʠʜʨʦʬʦʙʥʳʭ ʚʦʣʦʢʦʥ ʦʥʠ ʜʝʡʩʪʚʫʶʪ ʢʘʢ ʚʳʨʘʚʥʠʚʘʶʱʠʝ ʚʝʱʝʩʪʚʘ. 

ɼʦʩʪʦʠʥʩʪʚʦʤ ʧʨʠʨʦʜʥʳʭ ʢʨʘʩʠʪʝʣʝʡ ʩʯʠʪʘʝʪʩʷ ʛʘʨʤʦʥʠʯʥʦʩʪʴ ʮʚʝʪʦʚ, ʚʳʩʦʢʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʢʨʘʩʢʠ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʤʫʟʝʡʥʳʝ ʪʝʢʩʪʠʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʪʢʘʥʠ, 

ʥʘʡʜʝʥʥʳʝ ʧʨʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʢʦʧʢʘʭ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʫʢʘʟʘʥʥʳʭ 

ʢʨʘʩʠʪʝʣʝʡ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʠʣʠ ʫʣʫʯʰʠʪʴ ʩ ʧʦʤʦʱʴʶ ʠʭ ʤʦʜʠʬʠʢʘʮʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʥʦʛʠʭ ʫʯʝʥʳʭ [12; 8]. 

ʈʘʩʪʠʪʝʣʴʥʳʝ ʢʨʘʩʠʪʝʣʠ ʠʤʝʶʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʨʘʩʪʠʪʝʣʴʥʳʝ ʢʨʘʩʠʪʝʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʩʤʝʩʴ ʢʨʘʩʷʱʠʭ 

ʚʝʱʝʩʪʚ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʟʫʣʴʪʘʪ ʢʨʘʰʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʩʣʦʞʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʪ 

ʩʦʯʝʪʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ʚ ʢʨʘʩʠʣʴʥʳʭ ʵʢʩʪʨʘʢʪʘʭ ʢʦʤʧʦʥʝʥʪʦʚ - ʩʘʤʠʭ ʢʨʘʩʷʱʠʭ ʚʝʱʝʩʪʚ, ʘ 

ʪʘʢʞʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʜʫʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɼʨʫʛʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʢʨʘʩʠʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʭ ʩʚʷʟʝʡ ʩ ʦʢʨʘʰʝʥʥʳʤʠ ʙʝʣʢʦʚʳʤʠ 

ʚʦʣʦʢʥʘʤʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʩʦʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʢʨʘʩʢʠ ʢ ʤʦʢʨʳʤ ʦʙʨʘʙʦʪʢʘʤ [2; 4; 

1]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʨʦʜʥʳʝ ʢʨʘʩʠʪʝʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ 

ʚʝʱʝʩʪʚʦ, ʘ ʩʤʝʩʴ ʧʨʠʨʦʜʥʳʭ ʚʝʱʝʩʪʚ, ʯʘʩʪʦ ʦʙʣʘʜʘʶʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, 

ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʤʠ, ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʪʝʢʩʪʠʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʦʢʨʘʰʝʥʥʳʝ ʠʤʠ, ʙʫʜʫʪ ʫʩʪʦʡʯʠʚʳ ʢ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʨʯʝ, ʘ, ʚʦʟʤʦʞʥʦ, 

ʙʫʜʫʪ ʦʙʣʘʜʘʪʴ ʥʝʢʦʪʦʨʳʤʠ ʟʘʱʠʪʥʳʤʠ ʠ ʣʝʯʝʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʆʜʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʳʭ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʠʭ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʢ ʤʦʢʨʳʤ 

ʦʙʨʘʙʦʪʢʘʤ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʩʪʠʨʢʠ, ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ 

ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ ʠ ʪ.ʜ. 

ʆʮʝʥʢʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʢʨʘʩʢʠ ʢ ʩʪʠʨʢʝ ʠʩʧʳʪʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʭʣʦʧʢʦʚʦʡ ʪʢʘʥʠ, 

ʦʢʨʘʰʝʥʥʳʭ ʧʨʠʨʦʜʥʳʤʠ ʢʨʘʩʠʪʝʣʷʤʠ, ʚʳʜʝʣʝʥʥʳʤʠ ʠʟ ʟʚʝʨʦʙʦʷ ʠ ʛʘʨʤʘʣʳ, ʧʨʦʚʦʜʠʣʠ 

ʚʠʟʫʘʣʴʥʦ ʧʦ ʠʟʤʝʥʝʥʠʶ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʦʢʨʘʩʢʠ ʠ ʟʘʢʨʘʰʠʚʘʥʠʶ ʩʤʝʞʥʳʭ ʪʢʘʥʝʡ ʧʦʩʣʝ 
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ʩʪʠʨʢʠ, ʘ ʪʘʢʞʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 9733.0-83 [6] ʩ ʧʦʤʦʱʴʶ ʰʢʘʣ ʩʝʨʳʭ ʵʪʘʣʦʥʦʚ ʜʣʷ 

ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʷ ʦʢʨʘʩʢʠ ʠ ʜʣʷ ʦʮʝʥʢʠ ʟʘʢʨʘʰʠʚʘʥʠʷ ʙʝʣʦʡ ʪʢʘʥʠ. ɺ ʪʘʙʣʠʮʘʭ 1 ʠ 2 

ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʦʢʨʘʩʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʭʣʦʧʢʦʚʦʡ ʪʢʘʥʠ, ʦʢʨʘʰʝʥʥʳʭ 

ʢʨʘʩʠʪʝʣʝʤ ʠʟ ʟʚʝʨʦʙʦʷ ʧʦʩʣʝ ʩʪʠʨʢʠ. 

 

ʊʘʙʣʠʮʘ 1. ʀʟʤʝʥʝʥʠʝ ʦʢʨʘʩʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ, ʦʢʨʘʰʝʥʥʳʭ ʵʢʩʪʨʘʢʪʦʤ 

ʟʚʝʨʦʙʦʷ ʙʝʟ ʧʨʦʪʨʘʚ, ʧʦʩʣʝ ʩʪʠʨʢʠ 

Table 1. Change in the color of the studied samples, stained with Zveroboy extract without 

mordant, after washing 
 ʆʢʨʘʩʢʘ ʠʩʭʦʜʥʦʛʦ 

ʦʙʨʘʟʮʘ 

ʆʢʨʘʩʢʘ ʦʙʨʘʟʮʘ ʧʦʩʣʝ 

ʩʪʠʨʢʠ 

ɿʘʢʨʘʰʠʚʘʥʠʝ 

ʦʙʨʘʟʮʘ ʙʝʣʦʛʦ 

ʤʘʪʝʨʠʘʣʘ 

ʆʙʨʘʟʝʮ, 

ʦʢʨʘʰʝʥʥʳʡ 

ʵʢʩʪʨʘʢʪʦʤ ʠʟ 

ʚʩʝʛʦ ʨʘʩʪʝʥʠʷ 
   

ʆʙʨʘʟʝʮ, 

ʦʢʨʘʰʝʥʥʳʡ 

ʵʢʩʪʨʘʢʪʦʤ ʠʟ 

ʩʪʝʙʣʷ 
   

ʆʙʨʘʟʝʮ, 

ʦʢʨʘʰʝʥʥʳʡ 

ʵʢʩʪʨʘʢʪʦʤ ʠʟ 

ʮʚʝʪʢʦʚ 
   

ʆʙʨʘʟʝʮ, 

ʦʢʨʘʰʝʥʥʳʡ 

ʵʢʩʪʨʘʢʪʦʤ ʠʟ 

ʣʠʩʪʴʝʚ 
   

 

ʊʘʙʣʠʮʘ 2. ʀʟʤʝʥʝʥʠʝ ʦʢʨʘʩʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ, ʦʢʨʘʰʝʥʥʳʭ ʵʢʩʪʨʘʢʪʦʤ 

ʟʚʝʨʦʙʦʷ ʩ ʧʨʦʪʨʘʚʘʤʠ ʧʦʩʣʝ ʩʪʠʨʢʠ 

ʊable 2. Color change of samples stained with Zveroboy extract with mordants after 

washing 

ɺʠʜ ʧʨʦʪʨʘʚʳ ʆʢʨʘʩʢʘ ʠʩʭʦʜʥʦʛʦ 

ʦʙʨʘʟʮʘ 

ʆʢʨʘʩʢʘ ʦʙʨʘʟʮʘ ʧʦʩʣʝ 

ʩʪʠʨʢʠ 

ɿʘʢʨʘʰʠʚʘʥʠʝ ʦʙʨʘʟʮʘ 

ʙʝʣʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʉuSO4 

   

Al 2(SO4)3 
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AlCl 3 

   

MgCl2 

   

FeCl3 

   

FeSO4 

   

 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʦʢʨʘʩʢʠ ʭʣʦʧʢʦʚʦʡ ʪʢʘʥʠ, ʦʢʨʘʰʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʢʨʘʩʠʪʝʣʷʤʠ 

ʦʮʝʥʠʚʘʣʘʩʴ ʪʘʢʞʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 9733.0-83 ʩ ʧʦʤʦʱʴʶ ʰʢʘʣ ʩʝʨʳʭ ʵʪʘʣʦʥʦʚ ʜʣʷ 

ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʷ ʦʢʨʘʩʢʠ ʠ ʜʣʷ ʦʮʝʥʢʠ ʟʘʢʨʘʰʠʚʘʥʠʷ ʙʝʣʦʡ ʪʢʘʥʠ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 3 ʠ 4. 

 

ʊʘʙʣʠʮʘ 3. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʪʠʨʢʝ ʭʣʦʧʢʦʚʦʡ ʪʢʘʥʠ, ʦʢʨʘʰʝʥʥʦʡ ʢʨʘʩʠʪʝʣʝʤ ʠʟ 

ʟʚʝʨʦʙʦʷ ʙʝʟ ʧʨʦʪʨʘʚ 

Table 3. Wash fastness of cotton fabric dyed with Zveroboy dye without mordants 

ʆʙʨʘʟʝʮ ʀʟʤʝʥʝʥʠʝ ʦʢʨʘʩʢʠ 

ʠʩʭʦʜʥʦʛʦ ʦʙʨʘʟʮʘ, ʙʘʣʣʳ 

ɿʘʢʨʘʰʠʚʘʥʠʝ ʙʝʣʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʙʘʣʣʳ 

ʆʙʨʘʟʝʮ, ʦʢʨʘʰʝʥʥʳʡ ʵʢʩʪʨʘʢʪʦʤ ʠʟ 

ʚʩʝʛʦ ʨʘʩʪʝʥʠʷ 

4 1 

ʆʙʨʘʟʝʮ, ʦʢʨʘʰʝʥʥʳʡ ʵʢʩʪʨʘʢʪʦʤ ʠʟ 

ʩʪʝʙʣʷ 

3 1 

ʆʙʨʘʟʝʮ, ʦʢʨʘʰʝʥʥʳʡ ʵʢʩʪʨʘʢʪʦʤ ʠʟ 

ʣʠʩʪʴʝʚ 

3 1 

ʆʙʨʘʟʝʮ, ʦʢʨʘʰʝʥʥʳʡ ʵʢʩʪʨʘʢʪʦʤ ʠʟ 

ʮʚʝʪʢʦʚ 

3-4 1 

 

ʉʦʛʣʘʩʥʦ ʠʟʚʝʩʪʥʳʤ ʠʟ ʣʠʪʝʨʘʪʫʨʳ ʜʘʥʥʳʤ, ʧʨʠʨʦʜʥʳʝ ʢʨʘʩʠʪʝʣʠ ʚ ʦʪʩʫʪʩʪʚʠʠ 

ʧʨʦʪʨʘʚ ʦʢʨʘʰʠʚʘʶʪ ʮʝʣʣʶʣʦʟʥʳʝ ʚʦʣʦʢʥʘ ʧʦ ʤʝʭʘʥʠʟʤʫ ʦʢʨʘʰʠʚʘʥʠʷ ʧʨʷʤʳʤʠ 

ʢʨʘʩʠʪʝʣʷʤʠ. ɼʣʷ ʧʨʷʤʳʭ ʢʨʘʩʠʪʝʣʝʡ ʭʘʨʘʢʪʝʨʥʘ ʥʠʟʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʢʨʘʩʦʢ ʢ ʤʦʢʨʳʤ 

ʦʙʨʘʙʦʪʢʘʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʠʭ ʚʘʞʥʝʡʰʠʭ ʥʝʜʦʩʪʘʪʢʦʚ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʪʠʨʢʝ 

ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʢʨʘʰʝʥʥʳʭ ʧʨʷʤʳʤʠ ʢʨʘʩʠʪʝʣʷʤʠ ʥʝʚʳʩʦʢʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 

ʦʙʳʯʥʦ ʦʪ 1 ʜʦ 2-4 ʙʘʣʣʦʚ [9; 13; 11].  
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