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V.A.Ismailov, U.A.Nurmatov, A.X.Ibragimov, Sh.I.Egorov, E.M.Yadgarov, B.U.Akmatov, B.Sh.Bozorov 

2022 YIL 12 MAYDAGI BOYSUN -3 (CHILONZOR) ZILZILASI QIB ATL ARI HAQIDA  

Annotasiya. ʄaqolada 2022-yil 12 mayda sodir bo'lgan Baysun-3 (Chilonzor) zilzila zonasining sey-

smotektonik xususiyatlarini o'rganish natijalari, Janubiy O'zbekistonning seysmogen zonalari va ularning chega-

ralarida yuzaga kelgan zilzilalar haqida ma'lumot keltirilgan. Zilzila o'chog'i va uning atrofidagi hududlarda o'tkazil-

gan instrumental va makroseysmik tekshiruv natijalari hamda ular asosida tuzilgan zilzila izoseysi xaritasi keltiril-

gan. 

Kalit so'zlar:  makroseysmik epitsentr, izoseyst xaritasi, seysmogen zonasi, zarar, intensivlik. 

 

ɺ.ɸ.ʀʩʤʘʠʣʦʚ, ʋ.ɸ.ʅʫʨʤʘʪʦʚ, ɸ.ʍ.ʀʙʨʘʛʠʤʦʚ, ʐ.ʀ.ɪʜʛʦʨʦʚ, ʕ.ʄ.ʗʜʠʛʘʨʦʚ, ɹ.ʋ.ɸʢʪʘʤʦʚ, 

ɹ.ʐ.ɹʦʟʦʨʦʚ 
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ɸʥʥʦʪʘʮʠʷ. ʀʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʯʘʛʦʚʦʡ ʟʦʥ  r
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ʟʦʥʘʭ ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʚʦʟʥʠʢʰʠʭ ʚ ʠʭ ʧʨʝʜʝʣʘʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʠ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʦʯʘʛʦʚʦʡ ʦʙʣʘʩʪʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʩʦʩʪʘʚʣʝʥʘ ʥʘ ʠʭ ʦʩʥʦʚʝ ʢʘʨʪʘ ʠʟʦʩʝʡʩʳ ʧʨʦʠʩʰʝʜʰʝʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. 
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ʠʥʪʝʥʩʠʚʥʦʩʪʴ. 

 

V.A.Ismailov, U.A.Nurmatov, A.X.I bragimov, Sh.I.Yodgorov, E.M.Yadigarov, B.U.Aktamov, B.Sh.Bozorov 

About the consequences of the baysun-3 (chilanzar) earthquake on may 12, 2022 

Abstract. The article presents the results of studying the seismotectonic features of the focal zone of the 

Baysun-3 (Chilanzar) earthquake that occurred on May 12, 2022, information about the seismogenic zones of 

Southern Uzbekistan and the earthquakes that occurred within them. The results of instrumental and macroseismic 

surveys conducted in the focal area and adjacent territories and a map of the isoseis of the earthquake that occurred 

based on them are presented. 

Key words: macroseismic epicenter, isoseist map, seismogenic zone, damage, intensity. 

 

ɺʚʝʜʝʥʠʝ. 12 ʤʘʷ 2022 ʛ. ʚ 10:27:44 ʧʦ ɻʨʠʥʚʠʯʫ (15 ʯ 35 ʤʠʥ ʧʦ ʊʘʰʢʝʥʪʩʢʦʤʫ ʚʨʝʤʝ-

ʥʠ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʧʨʦʠʟʦʰʣʦ ʩʠʣʴʥʦʝ ʟʝʤ-

ʣʝʪʨʷʩʝʥʠʝ. ɹʣʠʞʘʡʰʠʝ ʢ ʵʧʠʮʝʥʪʨʫ ʩʪʘʥʮʠʠ çɹʘʡʩʫʥè ʠ çɿʘʨʘʙʦʛè, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʨʘʩ-

ʩʪʦʷʥʠʠ 32 ʢʤ ʠ 35 ʢʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʘ-

ʨʘʤʝʪʨʘʤʠ: ʜʦʣʛʦʪʘ: ɚ = 67,02089, ʰʠʨʦʪʘ: ɔ = 37,95089, ʛʣʫʙʠʥʘ ʅ = 15,0 ʢʤ, ʄb = 5,8, Ml  = 

5,7, ʦʱʫʱʘʚʰʝʝʩʷ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 6-7 ʙʘʣʣʦʚ 

ʧʦ ʰʢʘʣʝ MSK-64 [1]. 

ɿʘ ʧʝʨʠʦʜ 12-14 ʤʘʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 3 ʘʬʪʝʨʰʦʢʘ: ʧʝʨʚʳʡ ʚ 22:50 ʧʦ ɻʨʠʥʚʠʯʫ 12 

ʤʘʷ, ʜʦʣʛʦʪʘ: ɚ = 67,07102, ʰʠʨʦʪʘ: ɔ = 37,91029, ʛʣʫʙʠʥʘ ʅ = 10,0, ML = 2,8; ʚʪʦʨʦʡ 13 ʤʘʷ 

2022 ʛ. ʚ 09:11 ʧʦ ɻʨʠʥʚʠʯʫ, ʜʦʣʛʦʪʘ: ɚ = 67,09161, ʰʠʨʦʪʘ: ɔ = 37,99035, ʛʣʫʙʠʥʘ ʅ = 10,0, ML 

= 2,6; ʪʨʝʪʠʡ 13 ʤʘʷ 2022 ʛ. ʚ 23:05 ʧʦ ɻʨʠʥʚʠʯʫ, ʜʦʣʛʦʪʘ: ɚ = 67,09161, ʰʠʨʦʪʘ: ɔ = 37,99035, 

ʛʣʫʙʠʥʘ ʅ = 10,0, ML = 2,6.  

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ. ʇʦʣʦʞʝʥʠʝ ʵʧʠʮʝʥʪʨʘ ɹʘʡʩʫʥʩʢʦʛʦ-3 (ʏʠʣʘʥʟʘʨʩʢʦʛʦ) 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʦʧʨʝʜʝʣʝʥʦ ʧʦ ʜʘʥʥʳʤ 29 ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʮʝʥʪʨʘ 

ʩʝʡʩʤʦʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʄʏʉ ʈʋʟ (çɹʘʡʩʫʥè, çɿʘʨʘʙʦסè, çʏʘʨʚʘʢè, çɼʞʠʟʘʢè, 

çʊʘʰʢʝʥʪè, çʊʘʤʜʳʙʫʣʘʢè, çʌʝʨʛʘʥʘè, çɸʛʘʣʠʢè, çʇʘʯʢʘʤʘʨè, çɹʫʭʦʨʦè, çʏʦʜʘʢè ʠ ʜʨ.) 

(ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1  

 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 12 ʤʘʷ 2022 ʛ. ʚ 10:27:44 (ʧʦ ɻʨʠʥʚʠʯʫ) MS = 5,8,  

ʧʦ ʜʘʥʥʳʤ ʨʘʟʣʠʯʥʳʭ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʝʡ 

 

 

ɸʢʩʝʣʝʨʦʛʨʘʤʤʳ ʦʩʥʦʚʥʦʛʦ ʪʦʣʯʢʘ ʥʘ ʜʚʫʭ ʩʪʘʥʮʠʷʭ (ɹʘʡʩʫʥ ʠ ɿʘʨʘʙʘʛ) ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 

1 ʠ 2. 

 

ʉʪʘʥʮʠʷ 
t, (ʯʯ:ʤʤ:ʩʩ), 

ʧʦ ɻʨʠʥʚʠʯʫ 
R, ʢʤ H, ʢʤ 

ʄʘʛʥʠʪʫʜʘ 

Mb ML  

ɸʛʘʣʠʢ AGL 10:28:11 158 

15 

6,1  

ɸʨʥʘʩʦʡ ARN 10:28:25 280 6  

ʗʥʛʠʡ˄ʣ YANG 10:28:45 437 6,3 6 

ɹʦʡʩʫʥ BSN 10:27:51 32 5,6 4,9 

ɹʫʭʦʨʦ BKHM 10:28:17 197 6,2 6,4 

ʏʦʜʘʢ CHDK 10:28:48 463 6 5,9 

ʏʠʤʛʘʥ CHMG 10:28:49 470 6,6  

ʏʠʤʠʦʥ CHMI 10:28:49 470 6,1 5,1 

ʏʦʨʚʦץ CHRV 10:28:48 240 6,8 6,6 

ɾʠʟʟʘʭ DJZ 10:28:21 430 4,9  

ɸʥʜʠʞʦʥ DJAN 10:28:42 495 6,1 5,6 

ʌʘʨסʦʥʘ FRG 10:28:51 369 6  

ɻʘʟʣʠ GZL 10:28:36 235 5,9  

ʂʦʨʘʩʦʡ KARA 10:28:21 525 5,7  

ʂʦʩʦʥʩʦʡ KSNS 10:28:54 115 5,8  

ʂʠʪʦʙ KTB 10:28:03 578 5,8 6 

ʂʫʣʢʫʜʫʢ KLK  10:29:02 442 6,3  

ʄʠʥʛʪʫʪ MINT 10:28:45 556 3,7  

ʄʘʤʘʡ MAM  10:28:59 404 6,4  

ʅʘʟʘʨʙʝʢ NZB 10:28:41 63 6 5,6 

ʇʘʯʢʘʤʘʨ PKM 10:27:56 174 5,5 5,7 

ʉʘʤʘʨץʘʥʜ SMR 10:28:12 425 6,1 7,1 

ʉ˄ʭ SOKH 10:28:44 471 6  

ʐʦʭʠʤʘʨʜʦʥ SKHM 10:28:50 448 6,2  

ʊʘʤʜʠʙʫʣʦץ TMD 10:28:46 455 5,7 5,5 

ʊʦʚʦץʩʦʡ TVKS 10:28:47 391 6  

ʊʘʭʪʘʢʫʧʠʨ TTP 10:28:39 36 5,5  

ɿʘʨʘʙʦס ZRB 10:27:52 479 5,3  

ʍʫʤʩʦʥ KHMS 10:28:50 521 6,1  
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ʉʡʪ. 1. ɹʣʪʞʤʞʩʧʜʩʙʥʥʙ ɺʙʢʪʬʦʪʣʧʜʧ-3 (ʐʡʤʙʦʠʙʩʪʣʧʜʧ) ʠʞʥʤʞʫʩʸʪʞʦʡʸ 12 ʥʙʸ 2022 ʜ. ʦʙ  

ʪʫ. çɺʙʢʪʬʦè. ʆʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ. R = 32 ʢʤ. ʋʩʢʦʨʝʥʠʷ: Z ï 0,0372 g; E ï 0,0372 g; N ï 0,0297 g. ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʠʥ-
ʪʝʥʩʠʚʥʦʩʪʴ ï 5 ʙʘʣʣʦʚ. 

 

 
ʉʡʪ. 2. ɹʣʪʞʤʞʩʧʜʩʙʥʥʙ ɺʙʢʪʬʦʪʣʧʜʧ-3 (ʐʡʤʙʦʠʙʩʪʣʧʜʧ) ʠʞʥʤʞʫʩʸʪʞʦʡʸ 12 ʥʙʸ 2022 ʜ. ʦʙ  

ʪʫ. çʀʙʩʙʚʙʜè. ʉʢʘʣʴʥʘʷ ʧʦʨʦʜʘ. R = 35 ʢʤ. ʋʩʢʦʨʝʥʠʷ: Z ï 18,06 ʩʤ/ʩ2; E ï 20,69 ʩʤ/ʩ2; N ï 20,27 ʩʤ/ʩ2. ʀʥʩʪʨʫʤʝʥʪʘʣʴ-
ʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ï 5 ʙʘʣʣʦʚ. 

 

ʉʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ. ʕʧʠʮʝʥʪʨ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʨʠ-

ʫʨʦʯʝʥ ʢ ʉʫʨʭʘʥʪʘʫ-ʐʝʨʘʙʘʜ-ʂʝʣʠʬʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʝ, ʚʳʜʝʣʝʥʥʦʡ ʈ.ʅ.ʀʙʨʘʛʠʤʦʚʳʤ, 

ʋ.ɸ.ʅʫʨʤʘʪʦʚʳʤ ʠ ʜʨ. [1] (ʨʠʩ. 3). ʉʫʨʭʘʥʪʘʫ-ʐʝʨʘʙʘʜ-ʂʝʣʠʬʩʢʘʷ ʩʝʡʩʤʦʛʝʥʥʘʷ ʟʦʥʘ ʧʨʝʜʩʪʘʚʣʝ-

ʥʘ ʩʠʩʪʝʤʦʡ ʢʫʣʠʩʦʦʙʨʘʟʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʦʩʣʦʞʥʷʶʱʠʭ ʉʫʨʭʘʥʪʘʫʩʢʦʝ, ʂʝʣʠʬ-

ʐʝʨʘʙʘʜʩʢʦʝ ʠ ʐʝʨʘʙʘʜ-ʉʘʨʢʘʤʳʰʩʢʦʝ ʘʥʪʠʢʣʠʥʘʣʴʥʳʝ ʧʦʜʥʷʪʠʷ. ʄʦʨʬʦʣʦʛʠʷ ʨʘʟʣʦʤʦʚ ʚʟʙʨʦ-
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ʩʳ, ʥʘʜʚʠʛʠ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʤ ʧʘʜʝʥʠʝʤ. ɺʨʝʤʷ ʟʘʣʦʞʝʥʠʷ ʨʘʟʣʦʤʦʚ ï ʥʘʯʘʣʦ ʘʣʴʧʠʡʩʢʦʛʦ ʪʝʢʪʦ-

ʥʠʯʝʩʢʦʛʦ ʮʠʢʣʘ. ʉʠʩʪʝʤʘ ʨʘʟʣʦʤʦʚ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʣʘʩʴ ʚ ʯʝʪʚʝʨʪʠʯʥʦʤ ʧʝʨʠʦʜʝ, ʘʤʧʣʠʪʫʜʘ ʧʝ-

ʨʝʤʝʱʝʥʠʡ ʜʦʭʦʜʠʪ ʜʦ 3000 ʤ.  

ɺ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʨʘʟʣʦʤʦʚ ʘʢʪʠʚʥʦ ʨʘʟʚʠʪʳ ʬʣʝʢʩʫʨʥʦ-ʨʘʟʨʳʚʥʳʝ 

ʩʢʣʘʜʢʠ, ʦʩʣʦʞʥʝʥʥʳʝ ʙʦʣʝʝ ʤʝʣʢʠʤʠ ʨʘʟʨʳʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʨʘʟ-

ʣʦʤʥʦʡ ʟʦʥʳ ʦʪʣʠʯʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʤʝʛʘʪʨʝʱʠʥ ʚ ʟʦʥʝ ʝʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷ-

ʥʠʷ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦʚʨʝʤʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʣʦʤʥʦʡ ʟʦʥʳ.  

ɺ ʩʝʡʩʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʩʝʡʩʤʦʛʝʥʥʳʝ ʟʦʥʳ ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʜʚʝ ʢʘʪʝʛʦʨʠʠ. ʂ ʧʝʨʚʦʡ ʦʪʥʦʩʠʪʩʷ ɻʠʩʩʘʨʦ-ʂʦʢʰʘʘʣʴʩʢʘʷ. ʕʪʘ ʩʘʤʘʷ ʚʳʩʦʢʦʧʦʪʝʥʮʠʘʣʴʥʘʷ ʩʝʡ-

ʩʤʦʛʝʥʥʘʷ ʟʦʥʘ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ. ɺ ʧʨʝʜʝʣʘʭ ʝʝ ʚ 1907 ʛ. ʚʦʟʥʠʢʣʠ ʧʘʨʥʳʝ ʂʘʨʘ-

ʪʘʛʩʢʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʄ = 7,4 ʠ ʄ = 7,3. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʈ.ʅ.ʀʙʨʘʛʠʤʦʚ ʏʫʷʥ-

ʯʠʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʚʦʟʥʠʢʰʝʝ ʯʝʨʝʟ ʪʨʠ ʜʥʷ ʪʦʛʦ ʞʝ ʛʦʜʘ ʩ ʄ = 6,3, ʦʪʥʦʩʠʪ ʢ ʦʪʜʝʣʴʥʦʤʫ 

ʟʝʤʣʝʪʨʷʩʝʥʠʶ ʵʪʦʡ ʩʝʨʠʠ. ʕʪʦ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʦʪʥʝʩʝʥʦ ʢ ʩʠʣʴʥʳʤ ʘʬʪʝʨʰʦʢʘʤ ʂʘʨʘʪʘʛʩʢʠʭ ʟʝʤ-

ʣʝʪʨʷʩʝʥʠʡ [2]. ʇʦ ʦʮʝʥʢʘʤ ʈ.ʅ.ʀʙʨʘʛʠʤʦʚʘ ʠ ʜʨ. [1], ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʵʪʦʡ ʟʦʥʳ 

ʦʮʝʥʝʥ ʨʘʚʥʳʤ ʄ Ò 7,5. ʉʝʡʩʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʦʩʪʘʣʴʥʳʭ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ ʪʝʨʨʠʪʦʨʠʠ ʥʝ 

ʧʨʝʚʳʰʘʝʪ ʄ = 6,5. ʉʫʨʭʘʥʪʘʫ-ʐʝʨʘʙʘʜ-ʂʝʣʠʬʩʢʘʷ ʩʝʡʩʤʦʛʝʥʥʘʷ ʟʦʥʘ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ 12 ʤʘʷ 

2022 ʛ. ʚʦʟʥʠʢʣʦ ɹʘʡʩʫʥ-3 (ʏʠʣʘʥʟʘʨʩʢʦʝ) ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʦʪʥʝʩʝʥʦ ʢʦ ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ ʩ ʩʝʡʩʤʦ-

ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʄ Ò 6,5. ʉʝʡʩʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʦʩʪʘʣʴʥʳʭ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ ʖʞ-

ʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʪʘʢʞʝ ʥʝ ʧʨʝʚʳʰʘʝʪ ʄ Ò 6,5. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚʦʟʥʠʢʰʝʝ ʚ 1935 ʛ. ɹʘʡ-

ʩʫʥʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩ ʄ = 6,2, ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ I = 7-8 ʙʘʣʣʦʚ, ʧʨʦʠʩʰʝʜʰʝʝ ʚ ʟʦʥʝ 

ʩʦʯʣʝʥʝʥʠʷ ʜʚʫʭ ʩʝʡʩʤʦʛʝʥʥʭr ʟʦʥ ï ɹʘʡʩʫʥ-ʂʫʛʠʪʘʥʛʩʢʦʡ ʠ ʉʫʨʭʘʥʪʘʫ-ʐʝʨʘʙʘʜ-ʂʝʣʠʬʩʢʦʡ. ɺʩʝ 

ʦʩʪʘʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʚʦʟʥʠʢʰʠʝ ʚ ʧʨʝʜʝʣʘʭ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ, ʥʝ ʧʨʝ-

ʚʳʰʘʣʠ ʄ = 5,2. 

 

 
 

ʉʡʪ. 3. ʊʞʢʪʥʧʜʞʦʦʴʞ ʠʧʦʴ ʗʟʦʧʜʧ ʌʠʚʞʣʡʪʫʙʦʙ ʡ ʶʨʡʯʞʦʫʩʴ ʪʡʤʵʦʴʮ (ʪ ʅ Ó 5,0) ʠʞʥʤʞʫʩʸʪʞʦʡʢ. ʕʧʠ-
ʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ: 1 ï ʂʘʨʘʪʘʛʩʢʠʭ 1907 ʛ. ʩ ʄ Ó 7,0; 2 ï ʩ ʄ Ó 6,0; 3 ï ʩ ʄ Ó 5,0; 4 ï ʵʧʠʮʝʥʪʨ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 
12 ʤʘʷ 2022 ʛ.; 5 ï ʩʝʡʩʤʦʛʝʥʥʳʝ ʟʦʥʳ: ʩ ʩʝʡʩʤʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʄ Ò 7,5 ʠ ʄ Ò 6,5; 6 ï ʵʧʠʮʝʥʪʨʳ ʘʬʪʝʨʰʦʢʦʚ; 7 
ï ʨʘʟʣʦʤʳ ʟʝʤʥʦʡ ʢʦʨʳ. ʉʝʡʩʤʦʛʝʥʥʳʝ ʟʦʥʳ: XXYII ï ɻʠʩʩʘʨʦ-ʂʦʢʰʘʘʣʴʩʢʘʷ; XXYIII ï ʂʳʟʳʣʜʘʨʴʠʥʩʢʦ-ʃʷʥʛʘʨ-
ʂʘʨʘʠʣʴʩʢʘʷ; XXIX ï ɹʘʡʩʫʥ-ʂʫʛʠʪʘʥʛʩʢʘʷ; XXX ï ʉʫʨʭʘʥʪʘʫ-ʐʝʨʘʙʘʜ-ʂʝʣʠʬʩʢʘʷ; XXXI ï ɹʘʙʘʪʘʛ-ʂʝʡʢʠʪʘʫʩʢʘʷ. 

 

ʇʨʝʜʳʜʫʱʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʉʫʨʭʘʥʪʘʫ-ʐʝʨʘʙʘʜ-ʂʝʣʠʬʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦ-

ʥr  ʦʪʤʝʯʝʥʘ ʚ 1968 ʛ. ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʚʪʦʨʦʛʦ ɹʘʡʩʫʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʉʠʣʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ  

ʄ = 4,8, ʠʥʪʝʥʩʠʚʥʦʩʪʴ I = 6-7 ʙʘʣʣʦʚ [3]. ʉʣʝʜʫʶʱʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ ʖʞʥʦʛʦ ʋʟ-

ʙʝʢʠʩʪʘʥʘ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 1999 ʠ 2000 ʛʛ. ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʧʘʨʥʳʭ ʂʘʤʘʰʠʥʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ 

ʄ = 5,0 ʠ ʄ = 5,1 ʚ ʂʳʟʳʣʜʘʨʴʷ-ʃʷʥʛʘʨ-ʂʘʨʘʠʣʴʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʝ.  

ɿʘ ʧʝʨʠʦʜ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ɹʘʡʩʫʥʩʢʦʝ-3 (ʏʠʣʘʥʟʘʨʩʢʦʝ) ʟʝʤʣʝʪʨʷʩʝʥʠʝ  

12 ʤʘʷ 2022 ʛʦʜʘ ʩ ʄ = 5,8 ʷʚʣʷʝʪʩʷ ʪʨʝʪʴʠʤ ʠ ʩʘʤʳʤ ʩʠʣʴʥʳʤ, ʧʨʦʠʟʦʰʝʜʰʠʤ ʚ ʉʫʨʭʘʥʪʘʫ-
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ʐʝʨʘʙʘʜ-ʂʝʣʠʬʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʝ. ɼʦ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʟʦʥʘ ʥʝ ʧʨʦʷʚʠʣʘʩ ɹʚʦʟʥʠʢʥʦʚʝʥʠʝʤ 

ʩʠʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ Ó 5. ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʢʘʢ 

ʟʘ ʠʩʪʦʨʠʯʝʩʢʠʡ, ʪʘʢ ʠ ʟʘ ʧʝʨʠʦʜ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩʝʡʩʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʟʦʥʳ 

ʈ.ʅ.ʀʙʨʘʛʠʤʦʚʳʤ ʠ ʜʨ. [3] ʦʮʝʥʝʥ ʨʘʚʥʳʤ ʄ Ò 6,5. ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʪʘʢʦʡ ʦʮʝʥʢʠ ʷʚʣʷʣʠʩʴ ʛʝʦʣʦ-

ʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʭʘʨʘʢʪʝʨ ʥʦʚʝʡʰʠʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ 

ʢʦʨʳ, ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʜʨ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜ-

ʪʚʝʨʜʠʣʠʩʴ ʠ ʜʘʥʥʳʤʠ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʢʦʤʧʣʝʢʩʘ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ [4]. ʕʥʝʨ-

ʛʠʷ ʧʨʦʠʟʦʰʝʜʰʝʛʦ ɹʘʡʩʫʥʩʢʦʛʦ-3 (ʏʠʣʘʥʟʘʨʩʢʦʛʦ) ʟʝʤʣʝʪʨʷʩʝʥʠʷ 12 ʤʘʷ ʥʝ ʧʨʝʚʳʰʘʝʪ ʨʘʥʝʝ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʥʦʡ ʚʝʣʠʯʠʥʳ.  

ɸʥʘʣʠʟ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʘ ʧʦ-

ʩʣʝʜʥʠʝ ʛʦʜʳ ʢʦʣʠʯʝʩʪʚʦ ʩʣʘʙʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʦ. ʆʩʦʙʝʥʥʦ ʚʳʩʦʢʘʷ ʠʭ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʯʘʛʦʚʳʭ ʦʙʣʘʩʪʝʡ ʨʘʥʝʝ ʧʨʦʠʩʰʝʜʰʠʭ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʡ: ʂʘʨʘʪʘʛʩʢʠʭ (1907 ʛ.), ʂʘʤʘʠhʥʩʢʠʭ (1990-2000 ʛʛ.), ʘ ʪʘʢʞʝ ʚ ʤʝʞʦʯʘʛʦʚʳʭ ʫʯʘʩʪʢʘʭ ʩʝʡʩʤʦ-

ʛʝʥʥʳʭ ʟʦʥ (ʨʠʩ. 4). ʉʠʣʘ ʥʝʢʦʪʦʨʳʭ ʠʟ ʵʪʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʦʭʦʜʠʣʘ ʜʦ ʄ = 3,8. ɺʤʝʩʪʝ ʩ ʵʪʠʤ, 

ʥʝʢʦʪʦʨʳʝ ʫʯʘʩʪʢʠ ʩʝʡʩʤʦʛʝʥʥʳʭ ʟʦʥ ʦʪʣʠʯʘʣʠʩʴ ʦʪʩʫʪʩʪʚʠʝʤ ʦʯʘʛʦʚ ʩʣʘʙʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʀʟ-ʟʘ 

ʦʪʩʫʪʩʪʚʠʷ ʩʪʘʪʠʩʪʠʢʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʝ ʦʮʝʥʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʩʠʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʘʢʪʠʚʠʟʘʮʠʠ ʩʣʘʙʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʣʠ ʥʘʣʠʯʠʝʤ ʫʯʘʩʪʢʦʚ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʘʪʠʰʴʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʚʦʟʤʦʞʥʳʤ.  

 

 
 

ʉʡʪ. 4. ʃʙʩʫʙ ʶʨʡʯʞʦʫʩʧʛ ʠʞʥʤʞʫʩʸʪʞʦʡʢ ʗʟʦʧʜʧ ʌʠʚʞʣʡʪʫʙʦʙ ʠʙ 2021 ʜ. (ʪʧʪʫʙʛʤʞʦʙ ʦʙ ʧʪʦʧʛʞ ʧʨʞʩʙ-
ʫʡʛʦʴʮ ʣʙʫʙʤʧʜʧʛ ʠʞʥʤʞʫʩʸʪʞʦʡʢ ʉʏʊʅ ʅʐʊ ʉʌʠ). ʕʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ: 1 ï ʄ Ó 7,0; 2 ï ʩ ʄ Ó 6,0; 3 ï ʩ ʄ Ó 
5,0; 4 ï ʵʧʠʮʝʥʪʨ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 12 ʤʘʷ 2022 ʛ.; 5 ï ʩʝʡʩʤʦʛʝʥʥʳʝ ʟʦʥʳ: ʩ ʩʝʡʩʤʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʄ Ò 7,5 ʠ ʄ Ò 
6,5; 6 ï ʵʧʠʮʝʥʪʨʳ ʘʬʪʝʨʰʦʢʦʚ; 7 ï ʨʘʟʣʦʤʳ ʟʝʤʥʦʡ ʢʦʨʳ. ʎʚʝʪʥʳʤʠ ʢʨʫʞʢʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʵʧʠʮʝʥʪʨʳ ʩʣʘʙʳʭ ʟʝʤ-
ʣʝʪʨʷʩʝʥʠʡ (ʩ ʄ Ò 2,9; ʄ Ó 3,0; ʄ Ó 4,0), ʩ ʨʘʟʥʦʡ ʛʣʫʙʠʥʦʡ ʦʯʘʛʦʚ. 

 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʨʘʡʦʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ɹʘʡʩʫʥʩʢʦ-

ʛʦ-3 ʟʝʤʣʝʪʨʷʩʝʥʠʷ 12 ʤʘʷ 2022 ʛ. ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʯʘʛ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʨʠʫʨʦʯʝʥ ʢ ʩʝʡ-

ʩʤʦʛʝʥʥʦʤʫ ʨʘʟʣʦʤʫ, ʢʦʪʦʨʳʡ ʨʘʥʝʝ ʙʳʣ ʦʙʦʟʥʘʯʝʥ ʩʝʡʩʤʦʦʧʘʩʥʳʤ. ʉʠʣʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʝ ʧʨʝ-

ʚʳʰʘʣʘ ʧʨʦʛʥʦʟʠʨʫʝʤʫ  ʁʨʘʥʝʝ ʚʝʣʠʯʠʥʫ. ɺ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʠʤʝʝʪʩʷ 

ʨʷʜ ʫʯʘʩʪʢʦʚ, ʛʜʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʣʘʙʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ. ʆʩʦʙʝʥʥʦ ʥʘʩʪʦʨʘ-

ʞʠʚʘʝʪ ʦʯʘʛʦʚʘʷ ʟʦʥʘ ʂʘʨʘʪʘʛʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʢʦʪʦʨʘʷ ʚ ʪʝʯʝʥʠʝ 115 ʣʝʪ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷ-

ʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʢʦʷ, ʠ ʫʯʘʩʪʦʢ ɻʠʩʩʘʨʦ-ʂʦʢʰʘʘʣʴʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ 

ʤʝʞʜʫ ʦʯʘʛʘʤʠ ʂʘʨʘʪʘʛʩʢʠʭ (1907 ʛ.) ʠ ʂʘʤʘʰʠʥʩʢʠʭ (1999 ʛ. ʠ 2000 ʛ.) ʟʝʤʣʝʪʨʷʩʝʥʠʡ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ. ʄʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ-

ʩʣʝʜʩʪʚʠʡ ɹʘʡʩʫʥʩʢʦʛʦ-3 (ʏʠʣʘʥʟʘʨʩʢʦʛʦ) ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ (ʪʘʙʣ. 2). 
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ʊʘʙʣʠʮʘ 2  

ʄʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʟʝʤʣʝʪʨʷʩʝʥʠʠ ɹʘʡʩʫʥ-3 (ʏʠʣʘʥʟʘʨ) 12 ʤʘʷ 2022 ʛ. 

 

ˉ ʅʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ʆʙʲʝʢʪ ʀʥʪʝʥʩʠʚʥʦʩʪʴ 
r, 

ʢʤ 
j̄, N l̄, E 

1 ʏʠʣʘʥʟʘʨ ʄʌʁ ʐʢʦʣʘ ˉ 45 6 1.2 67.03 37.94 

2 ʏʠʣʘʥʟʘʨ ʄʌʁ ɼʝʪʩʢʠʡ ʩʘʜ ˉ 12 6-7 1.3 67.03 37.95 

3 ʏʠʣʘʥʟʘʨ ʄʌʁ ʀʥʜʠʚʠʜʫʘʣɹʥʳʡ ʜʦʤ 6 1.4 67.04 37.93 

4 ʂʦʬʨʫʥ ʄʌʁ ʐʢʦʣʘ ˉ 32 6-7 24.3 67.24 38.09 

5 ɹʝʰʵʨʢʘʢ ʄʌʁ ʐʢʦʣʘ ˉ 42 6 11.5 67.16 37.96 

6 ʉʘʡʨʦʙ ʄʌʁ ʐʢʦʣʘ ˉ 41 5 13.5 66.97 38.07 

7 ʄʫʥʯʦʢ ʄʌʁ ʐʢʦʣʘ ˉ 37 5 9.9 67.01 38.04 

8 ʍʘʪʘʢ ʄʌʁ ɿʜ. ʫʯʘʩʪʢʘ 5 15.6 66.86 37.95 

9 ʕʛʘʨʯʠ ʄʌʁ ʀʥʜʠʚʠʜʫʘʣɹʥʳʡ ʜʦʤ 5 6.1 67.05 37.90 

10 ʐʫʨʦʙ ʄʌʁ ʐʢʦʣʘ ˉ 20 5 27.4 66.94 38.19 

11 ɼʘʨʙʘʥʜ ʄʌʁ ʐʢʦʣʘ ˉ 61 5 28.5 67.01 38.21 

12 ʂʫʯʢʘʢ ʄʌʁ ʐʢʦʣʘ ˉ 7 5 33.1 67.19 38.22 

13 ʂʦʨʘʙʫʡʠʥ ʄʌʁ ʐʢʦʣʘ ˉ 33 5 30.1 67.19 38.19 

14 ʈʘʡʮʝʥʪʨ ɹʘʡʩʫʥ ʐʢʦʣʘ ˉ 1 5 31.7 67.20 38.21 

15 ʈʘʡʮʝʥʪʨ ɹʘʡʩʫʥ ʐʢʦʣʘ ˉ 39 5 32.9 67.39 38.17 

16 ʇʫʜʠʥʘ ʄʌʁ ʐʢʦʣʘ  ̄49 5 23.3 67.18 38.12 

17 ʆʤʦʥʭʦʥʘ ʄʌʁ ʐʢʦʣʘ ˉ 35 5 38.8 67.33 38.21 

18 ʇʫʣʭʦʢʠʤ ʄʌʁ ʐʢʦʣʘ ˉ 28 5 36.5 67.36 38.15 

19 ʇʘʰʢʫʨʪ ʄʌʁ ʐʢʦʣʘ ˉ 12 5 25.9 67.20 38.14 

20 ʈʘʡʮʝʥʪʨ ɼʝʭʢʘʥʘʜʘʙ ɸɹʂ ɼʝʭʢʘʥʘʙʘʜ-ʂʘʣʠʡ 4 64.9 66.43 38.30 

 

ʄʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ɹʘʡʩʫʥ-3 (ʏʠʣʘʥʟʘʨ) ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʦʢʘʟʘ-

ʣʠ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

1. ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʟʜʘʥʠʡ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 

ʏʠʣʘʥʟʘʨ, ʂʘʬʨʫʥ ʠ ɹʝʰʵʨʢʘʢ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠʩʴ ʚ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ. ɿʜʝʩʴ ʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʜʦʤʘʭ ʠ ʚ ʜʚʫʭʵʪʘʞʥʦʤ ʢʠʨʧʠʯʥʦʤ ʟʜʘʥʠʠ ʰʢʦʣʳ ʠ ʜʝʪʩʢʦʛʦ ʩʘʜʘ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʧʦʚʨʝʞʜʝʥʠʷ 2 ʠ 3 ʩʪʝʧʝʥʠ, ʩʦʛʣʘʩʥʦ ɻʆʉʊ ʋʟ836-97 [5]. 

2. ɺ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʂʫʯʢʘʢ, ʂʘʨʘʙʫʡʠʥ, ʍʘʪʘʢ, ʕʛʘʥʯʠ, ʇʫʣʭʦʢʠʤ ʟʜʘʥʠʷ ʤʝʥʝʝ 

ʧʦʚʨʝʞʜʝʥʳ. ɿʜʝʩʴ ʥʘʙʣʶʜʘʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʧʦʚʨʝʞʜʝʥʠʷ 1 ʩʪʝʧʝʥʠ, ʪ. ʝ. ʚʦʣʦʩʷʥʳʝ ʪʨʝʱʠʥʳ ʚ 

ʫʛʣʘʭ ʢʦʤʥʘʪ, ʥʘʜ ʦʢʦʥʥʳʤʠ ʠ ʜʚʝʨʥʳʤʠ ʧʨʦʝʤʘʤʠ, ʦʩʳʧʘʥʠʝ ʥʝʙʦʣʴʰʠʭ ʢʫʩʢʦʚ ʰʪʫʢʘʪʫʨʢʠ ʠ ʜʨ. 

ɺ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʉʘʡʨʦʙ, ʄʫʥʯʦʢ, ɼʘʨʙʘʥʜ, ʐʫʨʘʙ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʦ ʢ 

ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ, ʚ ʥʝʢʦʪʦʨʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʜʦʤʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʧʦʚʨʝʞʜʝʥʠʷ 2 ʩʪʝʧʝʥʠ, 

ʪ. ʝ. ʩʢʚʦʟʥʳʝ ʪʨʝʱʠʥʳ ʚ ʧʝʨʝʛʦʨʦʜʢʘʭ ʠ ʚ ʧʝʨʝʤʳʯʢʘʭ ʥʘʜ ʧʨʦʸʤʘʤʠ, ʦʪʢʘʣʳʚʘʥʠʝ ʙʦʣʴʰʠʭ 

ʢʫʩʢʦʚ ʰʪʫʢʘʪʫʨʢʠ. 

3. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʙʦʣʴʰʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʟʜʘʥʠʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʘʭ ʏʠʣʘʥʟʘʨ, ʂʘʬʨʫʥ ʠ ɹʝʰʵʨʢʘʢ, ʦʭʘʨʘʢʪʝʨʠʟʫʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 

¶ ɿʜʘʥʠ̫ ʰʢʦʣʳ ˉ 45 (ʧʦʩʪʨʦʡʢʘ 1970 ʛ.) ʠ ʜʝʪʩʢʦʛʦ ʩʘʜʘ ˉ 12 (ʚʚʝʜʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 

2021 ʛ.) ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ ʏʠʣʘʥʟʘʨ. ʅʠʞʝ ʥʘ ʨʠʩ. 5, 6 ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ 

ʭʘʨʘʢʪʝʨʥʳʝ ʫʯʘʩʪʢʠ ʧʦʚʨʝʞʜʝʥʠʷ. ɺ ʟʜʘʥʠʠ ʠʤʝʶʪʩʷ ʧʦʚʨʝʞʜʝʥʠʷ ʚ ʚʠʜʝ ʜʠʘʛʦʥʘʣʴʥʳʭ ʪʨʝʱʠʥ, 

ʦʩʳʧʘʥʠʷ ʙʦʣʴʰʠʭ ʢʫʩʢʦʚ ʰʪʫʢʘʪʫʨʢʠ ʩʦ ʩʪʝʥ ʠ ʧʦʪʦʣʢʦʚ. 
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 ʉʡʪ. 5. ʈʧʛʩʞʟʝʞʦʡʞ (ʝʡʙʜʧʦʙʤʵʦʴʞ ʫʩʞʲʡʦʴ ʡ ʧʚʩʬʱʞʦʡʞ ʚʧʤʵʱʧʜʧ ʣʬʪʣʙ ʱʫʬʣʙʫʬʩʣʡ) ʪʫʞʦʴ ʬʰʞʚʦʧʜʧ 
ʣʤʙʪʪʙ ʭʡʠʡʣʡ. 

 

  

  
 

 ʉʡʪ. 6. ʈʧʛʩʞʟʝʞʦʡʞ (ʜʤʬʚʧʣʡʞ ʪʣʛʧʠʦʴʞ ʫʩʞʲʡʦʴ ʨʧ ʛʪʞʢ ʪʫʞʦʞ, ʛʴʛʙʤʴ ʥʞʤʣʡʮ ʚʤʧʣʧʛ ʡ ʧʚʩʬʱʞʦʡʞ 
ʚʧʤʵʱʧʜʧ ʣʬʪʣʙ ʱʫʬʣʙʫʬʩʣʡ) ʪʫʞʦʴ ʠʝʙʦʡʸ ʝʞʫʪʣʧʜʧ ʪʙʝʙ. 
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¶ ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʜʦʤ, ʧʦʩʪʨʦʝʥʥʳʡ ʠʟ ʤʝʩʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʘʭʩʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʢʠʰʣ. ʏʠʣʘʥʟʘʨ. ʇʦʚʨʝʞʜʝʥʘ ʩʪʝʥʘ, ʦʙʨʫʰʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʫʩʢʘ ʰʪʫʢʘʪʫʨʢʠ ʥʘ 

1-3 ʩʤ (ʨʠʩ. 7). 

 

  
 ʉʡʪ. 7. ʈʧʛʩʞʟʝʞʦʡʞ (ʱʡʩʧʣʧʞ ʩʙʪʣʩʴʫʡʞ ʫʩʞʲʡʦ ʛ ʪʫʴʣʙʮ ʪʫʞʦ ʡ ʨʧʫʧʤʣʙ. ɽʡʙʜʧʦʙʤʵʦʴʞ, ʛʞʩʫʡʣʙʤʵʦʴʞ ʡ 
ʜʧʩʡʠʧʦʫʙʤʵʦʴʞ ʫʩʞʲʞʦʴ ʛ ʦʞʪʬʲʡʮ ʣʧʦʪʫʩʬʣʯʡʸʮ, ʧʚʩʬʱʞʦʡʞ ʚʧʤʵʱʧʜʧ ʣʬʪʣʙ ʱʫʬʣʙʫʬʩʣʡ) ʪʫʞʦʴ ʝʧʥʙ. 

 

¶ ɿʜʘʥʠʝ ʰʢʦʣʳ ˉ 32 ʚ ʂʘʬʨʫʥʝ. ɿʜʘʥʠʝ ʜʚʫʭʵʪʘʞʥʦʝ, ʢʠʨʧʠʯʥʦʝ, ʧʦʩʪʨʦʝʥʥʦʝ ʚ 2007 ʛ. 

ʅʘ ʨʠʩ. 8 ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʧʦʚʨʝʞʜʝʥʥʳʝ ʫʯʘʩʪʢʠ. 
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 ʉʡʪ. 8. ʈʧʛʩʞʟʝʞʦʡʞ (ʱʡʩʧʣʧʞ ʩʙʪʣʩʴʫʡʞ ʫʩʞʲʡʦ ʛ ʪʫʴʣʙʮ ʪʫʞʦ ʡ ʨʧʫʧʤʣʙ, ʜʤʬʚʧʣʡʞ ʪʣʛʧʠʦʴʞ ʫʩʞʲʡʦʴ) 
ʪʫʞʦʴ ʠʝʙʦʡʸ. 

 

¶ ɿʜʘʥʠʝ ʰʢʦʣʳ ˉ 42 ʚ ɹʝʰʵʨʢʘʢʝ. ɿʜʘʥʠʝ ʜʚʫʭʵʪʘʞʥʦʝ, ʢʠʨʧʠʯʥʦʝ, ʧʦʩʪʨʦʝʥʥʦʝ ʚ 2007 ʛ. 

ʅʘ ʨʠʩ. 9 ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʧʦʚʨʝʞʜʝʥʥʳʝ ʩʪʝʥʳ ʩʧʦʨʪʠʚʥʦʛʦ ʟʘʣʘ. 

 

      
ʉʡʪ. 9. ʈʧʛʩʞʟʝʞʦʡʞ (ʜʤʬʚʧʣʡʞ ʪʣʛʧʠʦʴʞ ʫʩʞʲʡʦʴ ʡ ʪʝʛʡʜ ʨʤʡʫʴ) ʪʫʞʦʴ ʪʨʧʩʫʡʛʦʧʜʧ ʠʙʤʙ. 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʚʨʝʞʜʝʥʠʡ ʟʜʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʳ 

ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ɹʘʡʩʫʥ-3 (ʏʠʣʘʥʟʘʨ) ʟʝʤʣʝʪʨʷʩʝʥʠʷ (ʨʠʩ. 10). 

ʅʘ ʢʘʨʪʝ ʠʟʦʩʝʡʩʪ ɹʘʡʩʫʥ-3 (ʏʠʣʘʥʟʘʨ) ʟʝʤʣʝʪʨʷʩʝʥʠʷ 12.05.2022 ʛ. ʦʙʦʙʱʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʪʦʯʝʯʥʦʡ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʠ ʚʳʜʝʣʝʥʳ ʟʦʥʳ: 6 ʙʘʣʣʦʚ, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʵʧʠ-

ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ, 5- ʠ 4-ʙʘʣʣʴʥʳʝ ʟʦʥʳ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʦ ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʯʘʛʘ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʷ. 
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ʉʡʪ. 10. ʃʙʩʫʙ ʡʠʧʪʞʢʪʫ ʠʞʥʤʞʫʩʸʪʞʦʡʸ ɺʙʢʪʬʦ-3 (ʐʡʤʙʦʠʙʩ) 12.05.2022 ʜ. 1 ï ʩʝʡʩʤʦʛʝʥʥʘʷ ʟʦʥʘ ʩ ʩʝʡʩʤʠ-

ʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʄ Ò 6,5; 2 ï ʩʝʡʩʤʦʛʝʥʥʘʷ ʟʦʥʘ ʩ ʩʝʡʩʤʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʄ Ò 7,5; 3 ï ʧɻʠʮʝʥʪʨ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 
12 ʤʘʷ 2022 ʛ.; 4 ï ʪʨʠ ʘʬʪʝʨʰʦʢʘ; 5 ï ʠʟʦʩʝʡʪʳ 6-, 5-, 4-ʙʘʣʣʴʥʳʝ ʟʦʥʳ; 6 ï ʤʝʩʪʦ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 
 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʪʦʛʘʤ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ 

1. ʉʦʟʜʘʪʴ ʵʢʩʧʝʨʪʥʫʶ ʛʨʫʧʧʫ ʠʟ ʯʠʩʣʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ ʩʦʦʨʫʞʝʥʠʡ ʠ ʩʝʡ-

ʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʠ ʩ ʚʢʣʶʯʝʥʠʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʥʘʨʦʜʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʄʠʥʠʩʪʝʨʩʪʚʘ ʚr ʩʰʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ɻʦʩʢʦʤʘʨ-

ʭʠʪʝʢʪʩʪʨʦʷ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʠ ʜʨ. ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʦ 

ʜʘʣʴʥʝʡʰʝʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʟʜʘʥʠʡ ʰʢʦʣ ˉ 45, ˉ 32, ˉ 42, ˉ 41 ʠ ˉ 33, ʘ ʪʘʢʞʝ ʟʜʘʥʠ ̫ʜʝʪ-

ʩʢʦʛʦ ʩʘʜʘ ˉ 12. 

2. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ (ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ʏʠʣʘʥʟʘʨ) ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʟʜʘ-

ʥʠʷ ʠʩʧʳʪʘʣʠ ʧʦʚʨʝʞʜʝʥʠʷ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ, ʨʝʢʦʤʝʥʜʫʝʤ ʩʦʩʪʘʚʠʪʴ ʧʝʨʝʯʝʥʴ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʭ ʜʦʤʦʚ, ʧʦʜʣʝʞʘʠɦʭ ʪʝʢʫʱʝʤʫ, ʢʘʧʠʪʘʣʴʥʦʤʫ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤʫ ʨʝʤʦʥʪʫ ʠʣʠ ʢ ʩʥʦʩʫ. 

3. ʇʨʦʚʝʩʪʠ ʩ ʥʘʩʝʣʝʥʠʝʤ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ ʧʦ ʩʪʨʦʠʪʝʣʴʥʳʤ ʥʦʨʤʘʤ ʠ ʧʨʘʚʠʣʘʤ ʩʝʡ-

ʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʠ ʤʝʪʦʜʘʭ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʩʝʡʩʤʦʫʷʟʚʠʤʳʭ ʟʜʘʥʠʡ.  

 

ʃʠʪʝʨʘʪʫʨʘ 
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ʆ ɺʆɿʄʆɾʅʆʉʊʀ ɺʆɿʅʀʂʅʆɺɽʅʀʗ ʉʀʃʔʅʆɻʆ (ʉ ʄɸɻʅʀʊʋɼʆʁ ʄ Ó 6,0) 

ɿɽʄʃɽʊʈʗʉɽʅʀʗ ɺ ɹʃʀɾɸʁʐʀɽ ʅɽʉʂʆʃʔʂʆ ʃɽʊ ɺ ʇʈɽɼɽʃɸʍ ʖɾʅʆ-

ʌɽʈɻɸʅʉʂʆʁ ʉɽʁʉʄʆɸʂʊʀɺʅʆʁ ɿʆʅʓ 

 

Ibragimov R.S., Ibragimova ʊ.L., ʄirzaev ʄ.ɸ. 

Janubiy-Fargôona seismafaol zonasida yaqin yillar  ichida kuchli (ʄ Ó 6,0 magnitudali) zilzila boôlish 

xaqida 

Annotasiya. Tarixiy va seysmik kuzatuv davrida magnitudasi M Ó 6,0 bo'lgan ko'pgina talofatli 

zilzilalar bo'lib o'tgan Janubiy-Farg'ona seysmafaol zonasining yer qobig'i kuchlangan xolati va seysmik rejimi 

o'rganilgan. Janubiy-Farg'ona seysmafaol zonasining markaziy qismida K Ó 12 (M Ó 4,5) energetik klassdagi 

zilzilalar bo'yicha uzoq muddatli seysmik sokinlik kuzatilmoqda. Butun xudud bo'yicha kichik zilzilalar 

ko'payganligi xamda zilzila qaytarilishi grafigining og'ish burchagining anomal fluktuatsiyasi kuzatilmoqda. 

Janubiy-Farg'ona seysmafaol zonasi yer qobig'inining zamonaviy kuchlangan xolati zilzila o'chog'i 

mexanizmlaridan foydalangan xolda kataklastik usul bilan seysmik faollashuv joylari qidirildi. Kuchli 

zilzilalar bo'lishi mumkin bo'gan, past qiymatli samarali xar tomonlama bosimni va maksimal urinma 

kuchlanishlari mavjud bo'lgan xududlar aniqlandi. Yer qobig'ining kuchlangan xolatining o'ziga xos 

xususiyatlari xisobga olib xamda seysmik rejimning bashoratlash parametrlarini jamlagan xolda Janubiy-

Farg'ona seysmafaol zonasida yaqin yillarda M Ó 6,0 magnitudali zilzila bo'lishi mumkin bo'lgan ikkita xudud 

aniqlandi. 

Tayanch soôzlar:  seismik sokinlik, seismik faollik, seismik boôshliq, qaytarilish davri, zilzila 

bashorati, kuchlanganlik xolati, kuchlanganlik xolati. 

 

ʀʙʨʘʛʠʤʦʚ ʈ.ʉ., ʀʙʨʘʛʠʤʦʚʘ ʊ.ʃ., ʄʠʨʟʘʝʚ ʄ.ɸ. 

ʆ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʦʛʦ (ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ Ó 6,0) ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʙʣʠʞʘʡʰʠʝ ʥʝ-

ʩʢʦʣʴʢʦ ʣʝʪ ʚ ʧʨʝʜʝʣʘʭ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʘ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʟʘ ʠʩʪʦʨʠʯʝʩʢʠʡ ʠ ʠʥʩʪʨʫʤʝʥ-

ʪʘʣɹʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʧʨʦʠʟʦʰʣʦ ʤʥʦʞʝʩʪʚʦ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ Ó 6,0. 

ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʚʳʷʚʣʝʥ ʫʯʘʩʪʦʢ, ʚ ʢʦʪʦʨʦʤ ʥʘ ʪʝʢʫʱʠʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʪʤʝʯʘʝʪʩʷ ʜʣʠʪʝʣʴʥʦʝ ʩʝʡʩʤʠʯʝʩʢʦʝ ʟʘʪʠʰʴʝ ʧʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ 

ʢʣʘʩʩʦʤ ʂ Ó 12 (ʄ Ó 4,5). ʇʦ ʚʩʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʦʙʣʘʩʪʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʘʪʠʰʴʷ ʦʪʤʝʯʘʝʪʩʷ ʩʝʡʩʤʠ-

ʯʝʩʢʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʧʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʤʣʘʜʰʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʣʘʩʩʦʚ, ʘ ʪʘʢʞʝ ʘʥʦʤʘʣʴʥʳʝ ʬʣʫʢʪʫ-

ʘʮʠʠ ʫʛʣʘ ʥʘʢʣʦʥʘ ʛʨʘʬʠʢʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɼʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʤʝʩʪʘ ʚʦʟʤʦʞʥʦʡ ʩʝʡʩʤʠ-

ʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʚʝʜʝʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ 

ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʤʝʪʦʜʘʤʠ ʢʘʪʘʢʣʘʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʨʳʚʥʳʭ ʩʤʝʱʝʥʠʡ, ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʆʧʨʝʜʝʣʝʥʳ ʫʯʘʩʪʢʠ ʩ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʜʘʚʣʝʥʠʷ ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʨʝʘʣʠʟʫʶʪʩʷ ʩʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʉ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ, ʧʦ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ ʧʨʝʜʝʣʘʭ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡ-

ʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʚʳʜʝʣʝʥʳ ʜʚʝ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʤʦʛʫʪ ʧʨʦʠʟʦʡʪʠ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʷ ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ Ó 6,0. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʡʩʤʠʯʝʩʢʦʝ ʟʘʪʠʰʴʝ, ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʠʟʘʮʠʷ, ʩʝʡʩʤʠʯʝʩʢʘʷ ʙʨʝʰʴ, 

ʛʨʘʬʠʢ ʧʦʚʪʦʨʷʝʤʦʩʪʠ, ʧʨʦʛʥʦʟ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘʧʨʷʞʝʥʠʡ. 
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Ibragimov R.S., Ibragimova T.L., Mirzaev M.A. 

About the possibility of a strong (with a magnitude of m Ó 6,0) earthquakes in the next few years within 

the south ferghana seismic zone 

Abstract. The research of South-Fergana seismic active zone crustal stress state and seismic regime in 

which many destructive earthquakes with magnitude M Ó 6,0 have happened during historical and instrumental 

period of time has been carried out. The area, where long seismic quiescence of earthquakes with energy class 

K Ó 12 (M Ó 4,5) is observed at the current moment of time, has been revealed in the central part of South-

Fergana seismic active zone. Along the entire length of the seismic quiescence area, seismic activation is noted 

for earthquakes of lower energy classes, as well as anomalous fluctuations of the repeatability graph angular 

coefficient. To localize the place of possible seismic activation the current stress of earthôs crust in the South 

Fergana seismic active zone was reconstructed according to focal earthquake mechanisms by the methods of 

cataclastic analysis of displacements. Areas with low values of effective confining pressure and maximum 

shear stresses are determined, as a rule, in them strong earthquakes are realized. Taking into account the 

stressed state of the Earth's crust, the prognostic parameters of the seismic regime within the South Fergana 

seismic active zone identified Two areas in which earthquakes with magnitude M Ó 6,0 may occur in the com-

ing years was identified taking into account the stressed state of the Earth's crust by the prognostic parameters 

of the seismic regime within the South Fergana seismic active zone. 

Key words: seismic lull, seismic activation, seismic gap, recurrence plot, earthquake forecast, stress 

state, stress reconstruction. 

 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʧʨʦʠʩʭʦ-

ʜʠʪ ʚ ʜʦʩʪʘʪʦʯʥʦ ʫʟʢʠʭ ʧʨʦʪʷʞʝʥʥʳʭ ʟʦʥʘʭ, ʥʘʧʨʘʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʦʩʪʠʨʘʥʠʝʤ 

ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʟʝʤʥʦʡ ʢʦʨʳ. ʅʘ ʦʩʥʦʚʝ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

[1-3] ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʳʜʝʣʝʥ rʜʝʚʷʪʴ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʟʦʥ: ʊʘʰʢʝʥʪʩʢʘʷ (1), 

ʖʞʥʦ-ʌʝʨʛʘʥʩʢʘʷ (2), ɺʦʩʪʦʯʥʦ-ʌʝʨʛʘʥʩʢʘʷ (3), ʅʫʨʝʢʘʪʠʥʦ-ɸʥʛʨʝʥʩʢʘʷ (4), ʉʝʚʝʨʦ-

ʌʝʨʛʘʥʩʢʘʷ (5), ʖʞʥʦ-ʋʟʙʝʢʠʩʪʘʥʩʢʘʷ (6), ɸʤʫʜʘʨʴʠʥʩʢʘʷ (7), ɻʘʟʣʠ-ʂʘʨʘʪʘʛʩʢʠʡ ʬʨʘʛʤʝʥʪ 

ʖʞʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ (8) ʠ ʉʝʚʝʨʦ-ʊʘʤʜʳʥʩʢʘʷ ʟʦʥʘ (9). ʉʝʡʩʤʦʘʢʪʠʚ-

ʥʳʝ ʟʦʥʳ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 1. ɿʜʝʩʴ ʞʝ ʧʦʢʘʟʘʥʳ ʵʧʠʮʝʥʪʨʳ ʦʱʫʪʠ-

ʤʳʭ ʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʥʘʯʠʥʘʷ ʩ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʝ ʧʦʩʚʷʱʝʥʦ ʠʟʫʯʝʥʠʶ ʪʝʢʫʱʝʡ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡ-

ʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʝ. 

ʖʞʥʦ-ʌʝʨʛʘʥʩʢʘʷ ʩʝʡʩʤʦʘʢʪʠʚʥʘʷ ʟʦʥʘ (2) ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʦʙʲʝʜʠʥʷʝʪ ʩʠʩʪʝʤʫ 

ʖʞʥʦ-ʌʝʨʛʘʥʩʢʠʭ ʨʘʟʣʦʤʦʚ ʠ ʦʜʥʦʠʤʝʥʥʫʶ ʬʣʝʢʩʫʨʥʦ-ʨʘʟʨʳʚʥʫʶ ʟʦʥʫ, ʘ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʦʭʚʘʪʳʚʘʝʪ ʦʙʣʘʩʪʴ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ɹʝʩʘʧʘʥʩʢʦʛʦ ʨʘʟʣʦʤʘ [3]. ʅʘ ʚʦʩʪʦʢʝ ʵʪʘ ʟʦʥʘ 

ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʚ ʩʫʙʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦ ʩʝʚʝʨʥʳʤ ʩʢʣʦʥʘʤ ɸʣʘʡʩʢʦʛʦ ʠ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ 

ʭʨʝʙʪʦʚ. ɼʣʠʥʘ ʟʦʥʳ 700 ʢʤ, ʰʠʨʠʥʘ 40-50 ʢʤ. 

ɺ ʧʨʝʜʝʣʘʭ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʧʨʦʠʟʦʰʣʦ ʤʥʦʞʝʩʪʚʦ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʡ ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ Ó 6,0. ʂ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʤ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʜʘʥʥʦʡ ʟʦʥʳ 

ʦʪʥʦʩʷʪʩʷ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ: ʠʩʪʦʨʠʯʝʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 1892 ʛ. ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ = 6,1 ʚ 

ʨʘʡʦʥʝ ʧʦʩ. ʅʫʨʘʪʘ ʠ ʜʚʘ ʋʨʘ-ʊʶʙʠʥʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 1897 ʛ. ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ = 6,6 ʠ ʄ = 6,7, 

ʧʨʦʠʟʦʰʝʜʰʠʝ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ ʜʚʘ ʯʘʩʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 50 ʢʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʳʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʟʦʥʳ ï ʠʩʪʦʨʠʯʝʩʢʦʝ ʂʦʩʪʘʢʦʟʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 1888 ʛ. ʩ 

ʤʘʛʥʠʪʫʜʦʡ ʄ = 6,2, ʘ ʪʘʢʞʝ ʪʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ: ʀʩʬʘʨʘ-

ɹʘʪʢʝʥʩʢʦʝ 1977 ʛ. ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ = 6,4; ʏʠʤʠʦʥʩʢʦʝ 1982 ʛ. ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ = 5,8 ʠ ʂʘʥʩʢʦʝ 

2011 ʛ. ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ = 6,1. ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʳʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʖʞʥʦ-

ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʩʯʠʪʘʶʪʩʷ ʜʚʘ ʂʫʨʰʘʙʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 1924 ʛ. ʩ ʤʘʛʥʠʪʫ-

ʜʦʡ ʄ = 6,4 ʠ ʄ = 6,5, ʚʦʟʥʠʢʰʠʝ ʚ ʦʙʣʘʩʪʠ ʩʦʯʣʝʥʝʥʠʷ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʟʦʥʳ ʩ ʚʦʩʪʦʯʥʳʤ 

ʦʢʦʥʯʘʥʠʝʤ ɺʦʩʪʦʯʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ (3). ʄʘʢʨʦʩʝʡʩʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ 

ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʦʩʪʘʚʣʷʣ ʥʝ ʤʝʥʝʝ 7-8 ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ MSK-64.  
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ʉʡʪ. 1. ʊʞʢʪʥʧʙʣʫʡʛʦʴʞ ʠʧʦʴ ʫʞʩʩʡʫʧʩʡʡ ʌʠʚʞʣʡʪʫʙʦʙ ʡ ʶʨʡʯʞʦʫʩʴ ʧʲʬʫʡʥʴʮ ʡ ʪʡʤʵʦʴʮ ʠʞʥʤʞʫʩʸʪʞ-

ʦʡʢ, ʨʩʧʡʠʧʱʞʝʱʡʮ ʪ ʡʪʫʧʩʡʰʞʪʣʧʜʧ ʨʞʩʡʧʝʙ ʛʩʞʥʞʦʡ. ʉʠʥʠʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʘ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʘʷ ʩʝʡʩʤʦʘʢʪʠʚʥʘʷ 
ʟʦʥʘ. 

 

ʉʝʡʩʤʠʯʥʦʩʪʴ ʠ ʩʝʡʩʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ 

 

ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʘ ʢʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ, ʧʦʩʪʨʦʝʥ-

ʥʘʷ ʧʦ ʨʝʛʠʦʥʘʣʴʥʦʤʫ ʢʘʪʘʣʦʛʫ, ʩʦʩʪʘʚʣʝʥʥʦʤʫ ʚ ʀʥʩʪʠʪʫʪʝ ʩʝʡʩʤʦʣʦʛʠʠ ɸʅ ʈʋʟ, ʘ ʪʘʢʞʝ ʤʝ-

ʩʪʦʧʦʣʦʞʝʥʠʝ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʟʝʤʥʦʡ ʢʦʨʳ ʧʦ ʚʝʨʩʠʠ [3]. ʈʝʛʠʦʥʘʣʴʥʳʡ ʢʘʪʘʣʦʛ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʡ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʚʢʣʶʯʘʝʪ ʧʘʨʘʤʝʪʨʳ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʩʦʙʳʪʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʚʝʣʠʯʠʥʝ 

ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʢʘʪʘʣʦʛʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ (ʜʦ 2003 ʛ.) ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʣʘʩʩ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ K, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʩʫʤʤʝ ʘʤʧʣʠʪʫʜ ʦʙʲʝʤʥʳʭ ʈ- ʠ S-ʚʦʣʥ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ-

ʥʳʭ ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ [4, 5]. ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʣʘʩʩ ʩʚʷʟʘʥ ʩ ʚʳʩʚʦʙʦʞʜʝʥʥʦʡ 

ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ ɽ ʟʘʚʠʩʠʤʦʩʪʴʶ K = lgE (ɼʞ). ɺ ʨʘʟʣʠʯʥʳʝ ʚʨʝ-

ʤʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʣʠ-

ʯʠʥʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʤʘʛʥʠʪʫʜ: Mb, MPVA, Ms, MLH. ʉʚʷʟʴ 

ʤʝʞʜʫ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʣʘʩʩʦʤ ʟʝʤʣʝʪʨʷʩʝʥʠʷ K ʠ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʪʠʧʘʤʠ ʤʘʛʥʠʪʫʜ, ʧʨʠ-

ʩʫʪʩʪʚʫʶʱʠʤʠ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʢʘʪʘʣʦʛʝ, ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʟʘʚʠʩʠʤʦʩʪʝʡ [6], ʧʦʣʫ-

ʯʝʥʥʳʭ ʜʣʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ.  

 
 

ʉʡʪ. 2. ʃʙʩʫʙ ʶʨʡʯʞʦʫʩʧʛ ʡʦʪʫʩʬʥʞʦʫʙʤʵʦʴʮ ʡ ʡʪʫʧʩʡʰʞʪʣʡʮ ʠʞʥʤʞʫʩʸʪʞʦʡʢ ʗʟʦʧ-ʍʞʩʜʙʦʪʣʧʢ ʪʞʢʪʥʧ-
ʙʣʫʡʛʦʧʢ ʠʧʦʴ. 
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ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥ ʛʨʘʬʠʢ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚ-

ʥʦʡ ʟʦʥʳ, ʧʦʩʪʨʦʝʥʥʳʡ ʧʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʩ ʤʘʛʥʠʪʫʜʘʤʠ ʦʪ ʄ = 3,0 ʜʦ ʄ = 6,5 ʧʨʠ ʠʭ ʧʦʣʫʤʘʛ-

ʥʠʪʫʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ʚʝʣʠʯʠʥʝ (ʧʦʩʪʨʦʝʥʠʷ ʩʜʝʣʘʥʳ ʜʣʷ ʤʘʛʥʠʪʫʜʳ MLH). ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʟʘʚʠʩʠʤʦʩʪʠ ɻʫʪʝʥʙʝʨʛʘ-ʈʠʭʪʝʨʘ lgN = a-bM ʫʯʠʪʳʚʘʣʠʩʴ ʩʨʦʢʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʢʘʞʜʦʛʦ ʤʘʛʥʠʪʫʜʥʦʛʦ ʫʨʦʚʥʷ [7]. ʇʦʩʢʦʣʴʢʫ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʨʘʩʧʨʝʜʝʣʝʥʳ 

ʚ ʧʨʝʜʝʣʘʭ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʤʳ ʨʘʟʜʝʣʠʣʠ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʫʶ ʩʝʡʩʤʦʘʢʪʠʚ-

ʥʫʶ ʟʦʥʫ ʥʘ ʯʝʪʳʨʝ ʩʝʛʤʝʥʪʘ, ʥʫʤʝʨʘʮʠʷ ʢʦʪʦʨʳʭ ʥʘʯʠʥʘʝʪʩʷ ʩ ʟʘʧʘʜʘ. ʆʪʜʝʣʴʥʦ, ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ 

ʵʪʠʭ ʩʝʛʤʝʥʪʦʚ, ʪʘʢʞʝ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɺ ʪʘʙʣ. 1 ʧʦʢʘʟʘʥʳ 

ʟʘʚʠʩʠʤʦʩʪʠ ɻʫʪʝʥʙʝʨʛʘ-ʈʠʭʪʝʨʘ ʜʣʷ ʚʩʝʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʠ ʦʪʜʝʣʴʥʳʭ ʝʝ ʩʝʛʤʝʥʪʦʚ. ʊʘʢ, 

ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʧʘʨʘʤʝʪʨ a ʚ ʟʘʚʠʩʠʤʦʩʪʠ ɻʫʪʝʥʙʝʨʛʘ-ʈʠʭʪʝʨʘ) ʚ ʩʘʤʦʤ ʟʘʧʘʜʥʦʤ ʩʝʛ-

ʤʝʥʪʝ ʟʦʥʳ (ʩʝʛʤʝʥʪ 1) ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʪʨʝʭ ʜʨʫʛʠʭ ʩʝʛʤʝʥʪʘʭ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʦʩʪʘʪʦʯʥʦ 

ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʫʛʣʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʨʘʬʠʢʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ (ʧʘʨʘʤʝʪʨ b ʚ ʟʘʚʠʩʠʤʦʩʪʠ ɻʫ-

ʪʝʥʙʝʨʛʘ-ʈʠʭʪʝʨʘ) ʚ ʵʪʦʤ ʩʝʛʤʝʥʪʝ ʟʦʥʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʝ (ʩ ʤʘʛʥʠʪʫ-

ʜʦʡ ʄ Ó 5,5) ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʟʜʝʩʴ ʧʦʚʪʦʨʷʶʪʩʷ ʥʝ ʨʝʞʝ, ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ ʩʝʛʤʝʥʪʘʭ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʭ ʚʦʩʪʦʯʥʝʝ. ɺ ʪʘʙʣ. 2 ʧʨʠʚʝʜʝʥʳ ʩʨʝʜʥʠʝ ʜʣʷ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʠ ʨʘʟ-

ʣʠʯʥʳʭ ʝʝ ʩʝʛʤʝʥʪʦʚ ʧʝʨʠʦʜʳ ʧʦʚʪʦʨʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʤʘʛʥʠʪʫʜʦʡ, ʙʦʣʴʰʝʡ ʠʣʠ ʨʘʚʥʦʡ ʟʘ-

ʜʘʥʥʦʡ, ʚ ʜʠʘʧʘʟʦʥʝ ʤʘʛʥʠʪʫʜ ʦʪ ʄ = 3,0 ʜʦ ʄ = 6,5. 

 
ʊʘʙʣʠʮʘ 1  

ɿʘʚʠʩʠʤʦʩʪʠ ɻʫʪʝʥʙʝʨʛʘ- ʈʠʭʪʝʨʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ  

ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ 

 

ʖʞʥʦ-ʌʝʨʛʘʥʩʢʘʷ ʟʦʥʘ ɿʘʚʠʩʠʤʦʩʪʴ ɻʫʪʝʥʙʝʨʛʘ-ʈʠʭʪʝʨʘ 

ɺʩ̫ ʟʦʥʘ lgN = 3,6913-0,8284M 

ʉʝʛʤʝʥʪ 1 (ɿʘʧʘʜ) 
lgN = 2,1290-0,6811M 

ʉʝʛʤʝʥʪ 2 lgN = 3,3685-0,9048M 

ʉʝʛʤʝʥʪ 3   
lgN = 3,3264-0,8559M 

ʉʝʛʤʝʥʪ 4 (ɺʦʩʪʦʢ) lgN = 3,2696-0,8419M 

 

 
 

ʉʡʪ. 3. ɼʩʙʭʡʣ ʨʧʛʫʧʩʸʞʥʧʪʫʡ ʠʞʥʤʞʫʩʸʪʞʦʡʢ ʗʟʦʧ-ʍʞʩʜʙʦʪʣʧʢ ʪʞʢʪʥʧʙʣʫʡʛʦʧʢ ʠʧʦ .ɹ 
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ʊʘʙʣʠʮʘ 2 

 

ʉʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʤʘʛʥʠʪʫʜ  

ʚ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʝ ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʝʝ ʩʝʛʤʝʥʪʘʭ 

 

 
M Ó 3,0 

M Ó 3,5 M Ó 4,0 M Ó 4,5 M Ó 5,0 M Ó 5,5 M Ó 6,0 M Ó 6,5 

ɺʩʷ ʟʦʥʘ 
2-3 ʥʝʜʝ-

ʣʠ 
1,5-2 ʤʝ-

ʩʷʮʘ 

5-6 ʤʝʩʷ-

ʮʝʚ 
1 ʛʦʜ 

2,5-3 

ʛʦʜʘ 
7-8 ʣʝʪ 18-20 ʣʝʪ 

45-50 

ʣʝʪ 

ʉʝʛʤʝʥʪ 1 

(ʟʘʧʘʜ) 

9-10 ʤʝ-

ʩʷʮʝʚ 1,5-2 ʛʦʜʘ 3,5-4 ʛʦʜʘ 8-9 ʣʝʪ 
18-19 

ʣʝʪ 

40-45 

ʣʝʪ 
90-100 ʣʝʪ 

200-250 

ʣʝʪ 

ʉʝʛʤʝʥʪ 2 
2-3 ʤʝʩʷ-

ʮʘ 
7-8 ʤʝʩʷ-

ʮʝʚ 
1,5-2 ʛʦʜʘ 5-5,5 ʣʝʪ 

14-15 

ʣʝʪ 

40-45 

ʣʝʪ 

110-120 

ʣʝʪ 

300-350 

ʣʝʪ 

ʉʝʛʤʝʥʪ 3 
2-2,5 ʤʝ-

ʩʷʮʘ 
5-6 ʤʝʩʷ-

ʮʝʚ 
1-1,5 ʛʦʜʘ 3-3,5 ʣʝʪ 8-10 ʣʝʪ 

20-25 

ʣʝʪ 
60-70 ʣʝʪ 

160-180 

ʣʝʪ 

ʉʝʛʤʝʥʪ 4 

(ʚʦʩʪʦʢ) 

2-2,5 ʤʝ-

ʩʷʮʘ 
5-6 ʤʝʩʷ-

ʮʝʚ 
1-1,5 ʛʦʜʘ 3-3,5 ʣʝʪ 8-9 ʣʝʪ 

20-25 

ʣʝʪ 
55-65 ʣʝʪ 

150-170 

ʣʝʪ 

 

 

ʉʨʝʜʥʠʡ ʧʝʨʠʦʜ ʧʦʚʪʦʨʝʥʠʷ ʩʠʣʴʥʳʭ (ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ Ó 5,0) ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚʦ ʚʩʝʡ ʩʝʡ-

ʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʝ ʩʦʩʪʘʚʣʷʝʪ 2,5-3 ʛʦʜʘ, ʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʙʣʶʜʘʚʰʝʡʩʷ ʤʘʛʥʠ-

ʪʫʜʦʡ (ʄ Ó 6,5) ʧʦʚʪʦʨʷʶʪʩʷ ʚ ʩʨʝʜʥʝʤ ʦʜʠʥ ʨʘʟ ʚ 45-50 ʣʝʪ. ɼʣʷ ʨʘʟʣʠʯʥʳʭ ʩʝʛʤʝʥʪʦʚ ʩʝʡʩʤʦʘʢ-

ʪʠʚʥʦʡ ʟʦʥʳ ʧʝʨʠʦʜʳ ʧʦʚʪʦʨʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʤʘʛʥʠʪʫʜ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʤʝʞʜʫ 

ʩʦʙʦʡ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ.   

ʀʩʭʦʜʷ ʠʟ ʜʘʪʳ ʧʦʩʣʝʜʥʝʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ Ó 5,0 ʚ ʢʘʞʜʦʤ ʩʝʛʤʝʥʪʝ ʠ 

ʩʨʝʜʥʠʭ ʧʝʨʠʦʜʦʚ ʧʦʚʪʦʨʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʪʘʢʦʡ ʚʝʣʠʯʠʥʳ ʧʦ ʛʨʘʬʠʢʫ ʧʦʚʪʦʨʷʝʤʦʩʪʠ 

(ʟʘʚʠʩʠʤʦʩʪʴ ɻʫʪʝʥʙʝʨʛʘ - ʈʠʭʪʝʨʘ), ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʦʛʦ (ʩ ʤʘʛ-

ʥʠʪʫʜʦʡ ʄ Ó 5,0) ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʪʘʢʠʝ ʩʦʙʳʪʠʷ 

ʦʙʨʘʟʫʶʪ ʇʫʘʩʩʦʥʦʚʩʢʠʡ ʧʦʪʦʢ. ʅʘ ʨʠʩ. 4 ʧʨʠʚʝʜʝʥʦ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʟʦʥʳ ʧʦ ʦʧʠ-

ʩʘʥʥʦʤʫ ʚʳʰʝ ʧʨʠʥʮʠʧʫ.  

 
 

ʉʡʪ. 4. ʇʚʤʙʪʫʡ ʪ ʩʙʠʤʡʰʦʧʢ ʛʞʩʧʸʫʦʧʪʫʵʷ ʛʧʠʦʡʣʦʧʛʞʦʡʸ ʪʡʤʵʦʧʜʧ ʠʞʥʤʞʫʩʸʪʞʦʡʸ ʨʧ ʝʤʡʫʞʤʵʦʧʪʫʡ 
ʪʞʢʪʥʡʰʞʪʣʧʢ ʨʙʬʠʴ ʛ ʠʞʥʤʞʫʩʸʪʞʦʡʸʮ ʪ ʥʙʜʦʡʫʬʝʧʢ ʅ Ó 5,0. 

 

ʇʝʨʠʦʜ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ Ó 5,0 ʚ ʧʝʨʚʦʤ (ʩʘʤʦʤ ʟʘʧʘʜʥʦʤ) 

ʩʝʛʤʝʥʪʝ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʩʦʩʪʘʚʣʷʝʪ ʊʄÓ5,0 = 18-19 ʣʝʪ. ʇʦʩʣʝʜʥʝʝ ʩʠʣʴ-

ʥʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʚ ʜʘʥʥʦʤ ʩʝʛʤʝʥʪʝ ʧʨʦʠʟʦʰʣʦ ʚ 1984 ʛ. (ɻʘʣʣʷʘʨʘʣʴʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ,  
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ʄ = 5,1). ʇʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ t, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ  

(ʩ 1985 ʧʦ 2021 ʛʛ.), ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʠʡ ʧʝʨʠʦʜ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʡ ʪʘʢʦʛʦ ʫʨʦʚʥʷ. ʇʦʵʪʦʤʫ ʚʝʨʦʷʪʥʦʩʪʴ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʦʩʪʘʚ-

ʣʷʝʪ ʈʄÓ5,0 = 0,859. ʇʦʩʣʝʜʥʝʝ ʩʠʣʴʥʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʚʦ ʚʪʦʨʦʤ ʩʝʛʤʝʥʪʝ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡ-

ʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʧʨʦʠʟʦʰʣʦ ʚ 1975 ʛ. ʠ ʠʤʝʣʦ ʤʘʛʥʠʪʫʜʫ ʄ = 5,0. ʉ ʫʯʝʪʦʤ ʩʨʝʜʥʝʡ ʯʘʩʪʦʪʳ ʧʦ-

ʚʪʦʨʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʪʘʢʦʡ ʩʠʣʳ (ʦʜʠʥ ʨʘʟ ʚ 14-15 ʣʝʪ), ʚʝʨʦʷʪʥʦʩʪʴ ʝʛʦ ʥʘ ʩʝʛʦʜʥʷ ʩʦʩʪʘʚʣʷʝʪ 

ʈ = 0,96. ʊʨʝʪʠʡ ʩʝʛʤʝʥʪ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ (ʈ = 0,67) ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ, 

ʧʦʩʢʦʣʴʢʫ ʧʦʩʣʝʜʥʝʝ ʩʠʣʴʥʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʚ ʵʪʦʤ ʩʝʛʤʝʥʪʝ ʙʳʣʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ (ʂʘʥʩʢʦʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʄ = 6,2, 2011 ʛ.). ʅʘʢʦʥʝʮ, ʚ ʩʘʤʦʤ ʚʦʩʪʦʯʥʦʤ, ʯʝʪʚʝʨʪʦʤ ʩʝʛʤʝʥʪʝ ʟʦʥʳ ʜʣʠʪʝʣʴ-

ʥʦʩʪʴ ʩʝʡʩʤʠʯʝʩʢʦʡ ʧʘʫʟʳ ʦʯʝʥʴ ʙʦʣʴʰʘʷ. ʇʦʩʣʝʜʥʝʝ ʩʠʣʴʥʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʧʨʦʠʟʦʰʣʦ ʟʜʝʩʴ ʚ 

1991 ʛ. ʇʨʠ ʩʨʝʜʥʝʤ ʧʝʨʠʦʜʝ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʪʘʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʊ = 8-9 ʣʝʪ, ʚʝʨʦʷʪʥʦʩʪʴ ʝʛʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʦʩʪʘʚʣʷʝʪ ʈ = 0,968. 

ʅʘ ʨʠʩ. 5 ʧʨʝʜʩʪʘʚʣʝʥ ʨʘʟʨʝʟ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʧʦ ʛʣʫʙʠʥʝ. ɺʩʝ 

ʵʧʠʮʝʥʪʨʳ ʩʧʨʦʝʮʠʨʦʚʘʥʳ ʥʘ ʧʣʦʩʢʦʩʪʴ, ʧʨʦʭʦʜʷʱʫʶ ʯʝʨʝʟ ʦʩʴ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ, ʧʝʨʧʝʥʜʠ-

ʢʫʣʷʨʥʦ ʢ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ʦʪʣʦʞʝʥʦ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʵʧʠʮʝʥʪʨʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʜʦ ʩʘʤʦʡ ʢʨʘʡʥʝʡ ʪʦʯʢʠ ʦʩʠ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ. ʇʦ ʦʩʠ ʦʨʜʠʥʘʪ 

ʧʦʢʘʟʘʥʘ ʛʣʫʙʠʥʘ ʵʪʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʂʨʫʞʢʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʨʘʜʠʫʩʘ ʧʦʢʘʟʘʥʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʤʘʛʥʠʪʫʜ. ʄʦʱʥʦʩʪʴ ʩʝʡʩʤʦʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 20-25 ʢʤ ʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʧʨʦʜʚʠʞʝʥʠʝʤ ʥʘ ʚʦʩʪʦʢ, ʜʦʩʪʠʛʘʷ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʚʦʩʪʦʯʥʳʭ ʩʝʛʤʝʥʪʦʚ 

ʛʣʫʙʠʥʳ 40 ʢʤ.  

 
ʉʡʪ. 5. ʉʙʠʩʞʠ ʗʟʦʧ-ʍʞʩʜʙʦʪʣʧʢ ʪʞʢʪʥʧʙʣʫʡʛʦʧʢ ʠʧʦʴ ʨʧ ʜʤʬʚʡʦʞ. 
 

 

ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣ. 2 ʧʝʨʠʦʜʳ ʧʦʚʪʦʨʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʤʘʛʥʠʪʫʜ, ʘ ʪʘʢʞʝ 

ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʯʠʩʣʦʤ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʷʚʣʷʶʪʩʷ ʩʨʝʜʥʠ-

ʤʠ ʜʦʣʛʦʚʨʝʤʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʆʥʠ ʧʦ-

ʣʫʯʝʥʳ ʧʫʪʝʤ ʦʩʨʝʜʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʟʘ ʚʝʩʴ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. 

ʅʘʙʣʶʜʘʝʤʳʝ ʚ ʦʪʜʝʣʴʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʟʥʘʯʠʤʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʵʪʠʭ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʫʤʝʥʴʰʝʥʠʷ ʠʣʠ ʚʦʟʨʘʩʪʘʥʠʷ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʩʝʡ-

ʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ, çʩʝʡʩʤʠʯʝʩʢʠʝ ʟʘʪʠʰʴʷè ʠ çʩʝʡʩʤʠʯʝʩʢʠʝ ʘʢʪʠʚʠʟʘʮʠʠè), ʘ 

ʪʘʢʞʝ ʚ ʠʟʤʝʥʝʥʠʠ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʩʣʘʙʳʭ ʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʨʦʠʩʭʦ-

ʜʷʱʠʭ ʚ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʝ, ʥʘʟʳʚʘʶʪʩʷ çʘʥʦʤʘʣʠʷʤʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘè ʠ ʤʦʛʫʪ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʦʜʛʦʪʦʚʢʝ ʚ ʧʨʝʜʝʣʘʭ ʪʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʦʥʠ ʦʪʤʝʯʘʣʠʩʴ, ʩʠʣʴʥʦʛʦ (ʩ ʤʘʛʥʠʪʫʜʦʡ  

ʄ Ó 5,0) ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʧʨʦʷʚʣʝʥʠʷ ʘʥʦʤʘʣʠʡ ʚ ʧʘʨʘʤʝʪʨʘʭ ʩʝʡ-

ʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ ʧʨʝʜʝʣʘʭ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ. ʎʝʣʦʤʫ ʨʷʜʫ ʩʠʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʚ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʝ, ʧʨʝʜʰʝʩʪʚʦʚʘʣʘ ʩʝʡ-

ʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʠʟʘʮʠʷ, ʩʦʩʪʦʷʱʘʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʩʫʤʤʘʨʥʦʛʦ ʯʠʩʣʘ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʩʣʘʙʳʭ ʠ 

ʫʤʝʨʝʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ NS , ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʚʧʦʩʣʝʜʩʪʚʠʠ ʨʝʘʣʠʟʫʝʪʩʷ ʦʩ-

ʥʦʚʥʦʡ ʪʦʣʯʦʢ. 

ʇʨʠʤʝʨʳ ʧʨʦʷʚʣʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʧʝʨʝʜ ʀʩʬʘʨʘ-ɹʘʪʢʝʥʪʩʢʠʤ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʝʤ 1977 ʛ. ʩ ʄ = 6,4, ʏʠʤʠʦʥʩʢʠʤ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ 1982 ʛ. ʩ ʄ = 5,6 ʠ ɻʘʣʣʷʘʨʘʣʴʩʢʠʤ ʟʝʤʣʝʪʨʷ-
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ʩʝʥʠʝʤ 1984 ʛ. ʩ ʄ = 5,1 ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 6. ʇʝʨʚʳʝ ʜʚʘ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʦ-

ʠʟʦʰʣʠ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʩʝʛʤʝʥʪʘʭ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ, ʘ ʪʨʝʪʴʝ ï ʚ ʟʘʧʘʜʥʦʤ 

ʩʝʛʤʝʥʪʝ. 
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ʉʡʪ. 6. ʈʩʡʥʞʩʴ ʨʩʧʸʛʤʞʦʡʸ ʨʩʞʝʛʞʪʫʦʡʣʙ çʙʣʫʡʛʡʠʙʯʡʸ ʪʞʢʪʥʡʰʦʧʪʫʡè ʨʧ ʨʙʩʙʥʞʫʩʬ NS   
ʨʞʩʞʝ ʦʞʣʧʫʧʩʴʥʡ ʠʞʥʤʞʫʩʸʪʞʦʡʸʥʡ ʗʟʦʧ-ʍʞʩʜʙʦʪʣʧʢ ʪʞʢʪʥʧʙʣʫʡʛʦʧʢ ʠʧʦʴ. 

 

ɼʨʫʛʠʤ, ʥʝ ʤʝʥʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʧʨʠʟʥʘʢʦʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʤ ʦ ʧʨʦʠʩʭʦʜʷʱʝʤ ʧʨʦ-

ʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʩʠʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʝ, ʷʚʣʷʶʪʩʷ 

ʚʨʝʤʝʥʥʳʝ ʬʣʫʢʪʫʘʮʠʠ ʫʛʣʘ ʥʘʢʣʦʥʘ ʛʨʘʬʠʢʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʧʘʨʘʤʝʪʨ b ʧʨʠ ʤʘʛ-

ʥʠʪʫʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʠʣʠ ʞʝ ʧʘʨʘʤʝʪʨ ɔ ʧʨʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ). 

ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʦʪʨʘʞʘʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʩʣʘʙʳʭ, ʫʤʝʨʝʥʳʭ ʠ ʩʠʣʴʥʳʭ ʩʝʡʩʤʠʯʝ-

ʩʢʠʭ ʩʦʙʳʪʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ.  

ʅʘ ʨʠʩ. 7 ʧʦʢʘʟʘʥʳ ʚʨʝʤʝʥʥʳʝ ʬʣʫʢʪʫʘʮʠʠ ʧʘʨʘʤʝʪʨʘ ɔ ʧʝʨʝʜ ʏʠʤʠʦʥʩʢʠʤ ʟʝʤʣʝʪʨʷʩʝʥʠ-

ʝʤ 1982 ʛ. ʠ ɻʘʣʣʷʘʨʘʣʴʩʢʠʤ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ 1984 ʛ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʝʨʝʜ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʝʤ ʩʠʣʴʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʦʪʤʝʯʘʣʦʩʴ ʟʥʘʯʠʤʦʝ ʦʪʢʣʦʥʝʥʠʝ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʪ 

ʩʨʝʜʥʝʛʦ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. ɺʦʟʨʘʩʪʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ɔ ʦʙʳʯʥʦ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʫʚʝ-

ʣʠʯʝʥʠʝ ʯʠʩʣʘ ʤʘʣʳʭ ʪʨʝʱʠʥ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʦʩʪʦʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ. ʅʘʙʣʶʜʘʝʤʦʝ ʚʧʦ-

ʩʣʝʜʩʪʚʠʠ ʩʥʠʞʝʥʠʝ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩʚʷʟʳʚʘʶʪ ʩ ʧʨʦʮʝʩʩʦʤ ʫʢʨʫʧʥʝʥʠʷ ʤʝʣʢʠʭ ʪʨʝʱʠʥ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʨʘʟʨʳʚʘ [8-10].  

 

˥͊͡͡Ύ͊ͪ͊͡Έ͔ͫͦ͟, 1984 ͎ .
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ʉʡʪ. 7. ʈʩʡʥʞʩʴ ʨʩʧʸʛʤʞʦʡʸ ʨʩʞʝʛʞʪʫʦʡʣʙ ʙʦʧʥʙʤʡʡ ʪʞʢʪʥʡʰʞʪʣʧʢ ʝʩʧʚʦʧʪʫʡ (ʨʙʩʙʥʞʫʩ g) ʨʞʩʞʝ ʦʞʣʧ-
ʫʧʩʴʥʡ ʠʞʥʤʞʫʩʸʪʞʦʡʸʥʡ ʗʟʦʧ-ʍʞʩʜʙʦʪʣʧʢ ʪʞʢʪʥʧʙʣʫʡʛʦʧʢ ʠʧʦʴ. 

 

ɸʥʘʣʠʟ ʪʝʢʫʱʝʡ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ  

ʚ ʧʨʝʜʝʣʘʭ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ 

 

ʅʘ ʨʠʩ. 8 ʧʦʢʘʟʘʥ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʛʨʘʬʠʢ ʨʘʟʚʠʪʠʷ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʝ. ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ʦʪʣʦʞʝʥʦ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʵʧʠʮʝʥʪʨʘ ʟʝʤ-

ʣʝʪʨʷʩʝʥʠʷ ʜʦ ʩʘʤʦʡ ʢʨʘʡʥʝʡ ʪʦʯʢʠ ʦʩʠ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ. ʇʦ 

ʦʩʠ ʦʨʜʠʥʘʪ ï ʚʨʝʤʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʂʨʘʩʥʳʤʠ ʢʨʫʞʢʘʤʠ ʩ ʟʘʣʠʚʢʦʡ ʧʦʢʘʟʘʥʳ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʂ Ó 12 (ʄ Ó 4,5).  

 

 
ʉʡʪ. 8. ʈʩʧʪʫʩʙʦʪʫʛʞʦʦʧ-ʛʩʞʥʞʦʦʴʞ ʜʩʙʭʡʣʡ ʩʙʠʛʡʫʡʸ ʪʞʢʪʥʡʰʞʪʣʧʜʧ ʨʩʧʯʞʪʪʙ ʛ ʗʟʦʧ-ʍʞʩʜʙʦʪʣʧʢ 

ʪʞʢʪʥʧʙʣʫʡʛʦʧʢ ʠʧʦʞ. 
 

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʩʬʦʨʤʠʨʦʚʘʚʰʘʷʩʷ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʦʙʣʘʩʪʴ ʩʝʡʩʤʠʯʝ-

ʩʢʦʛʦ ʟʘʪʠʰʴʷ ʧʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʩ ʂ Ó 12 (ʄ Ó 4,5) ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡ-

ʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ (ʤʝʞʜʫ ʦʪʤʝʪʢʘʤʠ ʚ 200 ʠ 400 ʢʤ ʧʦ ʦʩʠ ʟʦʥʳ), ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦ-

ʚʘʪʴ ʦ ʧʦʜʛʦʪʦʚʢʝ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʟʦʥʳ ʩʠʣʴʥʦʛʦ (ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ Ó 5,0) ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʕʪʘ 

ʦʙʣʘʩʪʴ ʦʪʤʝʯʝʥʘ ʥʘ ʨʠʩ. 8 ʟʝʣʝʥʦʡ ʣʠʥʠʝʡ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [8-10] ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʘʷ ʠʥʬʦʨʤʘ-

ʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʠʟʥʘʢʘ, ʢʦʛʜʘ ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʜʦ ʤʦʤʝʥʪʘ ʩʠʣʴʥʦʛʦ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ, ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʶʪ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ, ʦʪʣʠʯʘʶʱʠʝ-

ʩʷ ʦʪ ʤʘʛʥʠʪʫʜʳ ʦʞʠʜʘʝʤʦʛʦ ʦʩʥʦʚʥʦʛʦ ʪʦʣʯʢʘ ʥʘ 2-2,5 ʤʘʛʥʠʪʫʜʳ (3-4 ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʣʘʩʩʘ ʧʨʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʚʝʣʠʯʠʥʝ). 
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ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʦʙʣʘʩʪʠ, ʛʜʝ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʜʣʠʪʝʣʴʥʦʝ ʩʝʡʩʤʠʯʝʩʢʦʝ ʟʘʪʠʰʴʝ ʧʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʣʘʩʩʦʤ  

ʂ Ó 12 (ʄ Ó 4,5), ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʨʝʤʝʥʥʳʝ ʬʣʫʢʪʫʘʮʠʠ ʩʫʤʤʘʨʥʦʛʦ ʯʠʩʣʘ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ NS  ʠ ʚʨʝʤʝʥʥʳʝ ʬʣʫʢʪʫʘʮʠʠ ʫʛʣʘ ʥʘʢʣʦʥʘ ʛʨʘʬʠʢʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʡ (ʧʘʨʘʤʝʪʨ ɔ). ʈʘʩʯʝʪ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʚʦʜʠʣʩʷ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʪʦʯʝʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʚ ʚʳʜʝʣʝʥʥʦʡ çʦʙʣʘʩʪʠ ʟʘʧʨʝʪʘè ʥʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʂ Ó 12 (ʩʤ. ʨʠʩ. 8). ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʚʨʝʤʝʥʥʳʝ ʬʣʫʢʪʫʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʧʦʢʘʟʘʥʦ 

ʢʨʘʩʥʳʤʠ ʟʚʝʟʜʦʯʢʘʤʠ ʥʘ ʨʠʩ. 4. ʈʘʜʠʫʩ ʢʨʫʛʦʚ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʦʩʴ ʦʩʨʝʜʥʝʥʠʝ ʧʘ-

ʨʘʤʝʪʨʦʚ, ʚʘʨʴʠʨʦʚʘʣ ʦʪ 30 ʜʦ 70 ʢʤ. ɺʨʝʤʝʥʥʦʝ ʦʢʥʦ ʧʨʠ ʨʘʩʯʝʪʝ ʧʘʨʘʤʝʪʨʘ NS  ʩʦʩʪʘʚʣʷʣʦ ʦʜʠʥ 

ʛʦʜ, ʘ ʜʣʷ ʧʘʨʘʤʝʪʨʘ ɔ ï 5 ʣʝʪ. ɺ ʢʘʞʜʦʡ ʠʟ ʪʨʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʪʦʯʝʢ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʳʙʠʨʘʝʤʦʛʦ 

ʨʘʜʠʫʩʘ ʦʩʨʝʜʥʝʥʠʷ, ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʥʘʙʣʶʜʘʝʪʩʷ ʝʜʠʥʦʦʙʨʘʟʥʦʝ ʧʦʚʝʜʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ NS ʠ 

ɔ. ɼʣʷ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩ. 9 ʠ 10 ʧʨʠʚʝʜʝʥʳ ʚʨʝʤʝʥʥʳʝ ʬʣʫʢʪʫʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ NS  ʠ ɔ ʚ ʪʦʯʢʝ ˉ 2. 

ʇʦ ʧʘʨʘʤʝʪʨʫ NS  ʥʘ ʬʦʥʝ ʦʪʩʫʪʩʪʚʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʂ Ó 12 ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʤʦʝ ʚʦʟʨʘʩ-

ʪʘʥʠʝ ʙʦʣʝʝ ʩʣʘʙʳʭ ʪʦʣʯʢʦʚ ʩ ʂ < 12, ʢʦʪʦʨʦʝ ʥʘʯʘʣʦʩʴ ʩ 2017 ʛ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ ʜʠʩʙʘʣʘʥʩ 

ʤʝʞʜʫ ʩʨʝʜʥʠʤ ʜʦʣʛʦʚʨʝʤʝʥʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʵʥʝʨʛʝʪʠ-

ʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʩʦʩʪʦʷʱʠʡ ʚ ʫʤʝʥʴʰʝʥʠʠ ʟʥʘʯʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʛʨʘʬʠʢʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʡ (ʧʘʨʘʤʝʪʨ ɔ). ʉʦʛʣʘʩʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʤʦʜʝʣʷʤ, ʦʧʠʩʳʚʘʶʱʠʤ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʪʝʢ-

ʪʦʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʫʤʝʥʴʰʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ɔ ʦʙʳʯʥʦ ʩʚʷʟʳʚʘʶʪ ʩ ʫʢʨʫʧʥʝʥʠʝʤ ʤʝʣʢʠʭ 

ʪʨʝʱʠʥ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʨʘʟʨʳʚʘ [9, 10].  

 

 
ʉʡʪ. 9. ɻʩʞʥʞʦʦʴʞ ʭʤʬʣʫʬʙʯʡʡ ʨʙʩʙʥʞʫʩʙ NS  ʛ ʫʧʰʣʞ ˊ 2, ʩʙʪʨʧʤʧʟʞʦʦʧʢ ʛ ʧʚʤʙʪʫʡ  

ʪʞʢʪʥʡʰʞʪʣʧʜʧ ʠʙʫʡʱʵʸ ʨʧ ʠʞʥʤʞʫʩʸʪʞʦʡʸʥ ʪ ʃ Ó 12 (ʅ Ó 4,5). 

 

  
ʉʡʪ. 10. ɻʩʞʥʞʦʦʴʞ ʭʤʬʣʫʬʙʯʡʡ ʨʙʩʙʥʞʫʩʙ g  ʛ ʫʧʰʣʞ ˊ 2, ʩʙʪʨʧʤʧʟʞʦʦʧʢ ʛ ʧʚʤʙʪʫʡ  

ʪʞʢʪʥʡʰʞʪʣʧʜʧ ʠʙʫʡʱʵʸ ʨʧ ʠʞʥʤʞʫʩʸʪʞʦʡʸʥ ʪ ʃ Ó 12 (ʅ Ó 4,5). 
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ʋʯʠʪʳʚʘʷ ʝʜʠʥʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ ʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʘ ʚ ʢʘʞʜʦʡ ʠʟ ʪʨʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʪʦʯʝʢ, ʩʫʟʠʪʴ ʦʙʣʘʩʪʴ ʦʞʠʜʘʥʠʷ ʩʠʣʴʥʦʛʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʦʩʥʦʚʳʚʘʷʩʴ ʪʦʣʴʢʦ ʥʘ ʵʪʠʭ ʧʘʨʘʤʝʪʨʘʭ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʤ. 

ʇʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʦʟʤʦʞʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʦʯʘʛʘ ʨʘʟʨʫʰʝʥʠʷ ʥʝʩʫʪ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘʧʨʷ-

ʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʧʨʦʚʦʜʠʣʘʩʴ ʘʣʛʦ-

ʨʠʪʤʘʤʠ ʤʝʪʦʜʘ ʢʘʪʘʢʣʘʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʨʳʚʥʳʭ ʩʤʝʱʝʥʠʡ (ʄʂɸ) [11], ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ STRESSseism. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʄʂɸ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʪʝʥʟʦʨʘ 

ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ ʠʣʠ ʣʦʢʘʣʴʥʦʝ ʩʪʨʝʩʩ-ʩʦʩʪʦʷʥʠʝ (local stress state). ʕʪʠ ʩʚʝʜʝʥʠʷ ʧʦʟʚʦʣʷʶʪ 

ʫʩʪʘʥʦʚʠʪʴ ʜʣʷ ʢʘʞʜʦʡ ʵʣʝʤʝʥʪʘʨʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʩʝʡ ʛʣʘʚʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ, ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʪʠʧ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ, ʘ ʪʘʢʞʝ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʃʦʜʝ-ʅʘʜʘʠ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʚʠʜ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ. ɺʘʞʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʝʢʦʥʩʪʨʫʢ-

ʮʠʠ ʧʨʠʨʦʜʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʘʣʛʦʨʠʪʤʘʤʠ ʄʂɸ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʧʣʦʩʢʦ-

ʩʪʠ ʭʨʫʧʢʦʛʦ ʨʘʟʨʳʚʘ.   

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʖʞʥʦ-

ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚʳʙʦʨʢʘ ʤʝʭʘʥʠʟʤʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʩʩʣʝ-

ʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʟ ʩʚʦʜʥʦʛʦ ʢʘʪʘʣʦʛʘ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝ-

ʢʠʩʪʘʥʘ [12, 13]. ʂʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 11. ʊʘʢ, 

ʟʘʧʘʜʥʘʷ, ʮʝʥʪʨʘʣʴʥʘʷ ʠ ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʠ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʠʤʝʣʠʩʴ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʭʘ-

ʥʠʟʤʘ ʦʯʘʛʘ.   
 

 
ʉʡʪ. 11. ʃʙʩʫʙ ʶʨʡʯʞʦʫʩʧʛ ʠʞʥʤʞʫʩʸʪʞʦʡʢ ʗʟʦʧ-ʍʞʩʜʙʦʪʣʧʢ ʪʞʢʪʥʧʙʣʫʡʛʦʧʢ ʠʧʦʴ, ʝʤʸ ʣʧʫʧʩʴʮ ʡʥʞ-

ʤʡʪʵ ʧʨʩʞʝʞʤʞʦʡʸ ʥʞʮʙʦʡʠʥʙ ʧʰʙʜʙ. 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ 

ʟʦʥʳ ʧʦ ʢʠʥʝʤʘʪʠʯʝʩʢʦʤʫ ʪʠʧʫ ʨʘʟʨʳʚʘ ʚ ʦʯʘʛʝ ʦʪʨʘʞʝʥʦ ʥʘ ʨʠʩ. 12. ʀʩʧʦʣʴʟʫʝʪʩʷ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʷ ʖ.ʃ. ʈʝʙʝʮʢʦʛʦ [11]. ʇʦʜʘʚʣʷʶʱʫʶ ʯʘʩʪʴ ʧʦʜʚʠʞʝʢ ʚ ʦʯʘʛʘʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʦʩʪʘʚʣʷ-

ʶʪ ʚʟʙʨʦʩʳ ʠ ʚʟʙʨʦʩʦ-ʩʜʚʠʛʠ. ʇʦʜʚʠʞʝʢ ʩʙʨʦʩʦʚʦʛʦ ʠ ʩʙʨʦʩʦ-ʩʜʚʠʛʦʚʦʛʦ ʪʠʧʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʤʝʥʴʰʝ, ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʯʠʩʪʦ ʩʜʚʠʛʦʚʳʤ ʪʠʧʦʤ ʧʦʜʚʠʞʢʠ. 
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ʉʡʪ. 12. ʃʡʦʞʥʙʫʡʰʞʪʣʡʞ ʫʡʨʴ ʨʧʝʛʡʟʞʣ ʛ ʧʰʙʜʙʮ ʠʞʥʤʞʫʩʸʪʞʦʡʢ ʗʟʦʧ-ʍʞʩʜʙʦʪʣʧʢ ʪʞʢʪʥʧʙʣʫʡʛʦʧʢ ʠʧ-

ʦ .ɹ 

 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ 

ʟʦʥʳ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʩʝʪʢʝ 0,2Ĭ0,2Á ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʨʘʟʤʝʨʦʤ ʦʜʥʦʨʦʜʥʦʡ ʚʳʙʦʨʢʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʧʷʪʠ ʦʧʨʝʜʝʣʝʥʠʡ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʢʘʞʜʦʤ ʜʦʤʝʥʝ. ʇʨʠ ʵʪʦʤ ʨʘʜʠʫʩ ʢʨʫʛʦʚʦʡ 

ʦʙʣʘʩʪʠ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʦʪʙʦʨ ʥʝʦʙʭʦʜʠʤʦʛʦ ʯʠʩʣʘ ʩʦʙʳʪʠʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʦʜʥʦʨʦʜʥʳʭ ʚʳʙʦʨʦʢ ʚ ʢʘʞʜʦʡ ʨʘʩʯʝʪʥʦʡ ʪʦʯʢʝ, ʚʘʨʴʠʨʦʚʘʣ ʦʪ 15 ʜʦ 60 ʢʤ. ʉ ʮʝʣʴʶ ʜʝʪʘʣʠʟʘ-

ʮʠʠ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʨʦʜʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʨʦʚʦʜʠ-

ʣʠʩʴ ʦʪʜʝʣʴʥʦ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʣʫʙʠʥʥʳʭ ʩʣʦʝʚ ʟʝʤʥʦʡ ʢʦʨʳ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʅʘ ʨʠʩ. 13 ʧʦʢʘʟʘʥʳ ʧʨʦʝʢʮʠʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ ʦʩʝʡ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ů1 ʠ 

ů3 ʚ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʝ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʠʩ. 13, ʘʟʠʤʫʪ ʦʩʠ ʩʞʘʪʠʷ ů3 ʠʤʝʝʪ ʚ 

ʦʩʥʦʚʥʦʤ ʤʝʨʠʜʠʦʥʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʟʦʥʳ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʝ ï 

ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥ.r ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʘʟʠʤʫʪ ʦʩʠ 

ʩʞʘʪʠʷ ů3 ʦʨʪʦʛʦʥʘʣʝʥ ʘʟʠʤʫʪʫ ʧʨʦʩʪʠʨʘʥʠʶ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʟʝʤʥʦʡ ʢʦʨʳ. ʋʛʦʣ ʧʦʛʨʫʞʝʥʠʷ 

ʦʪ ʛʦʨʠʟʦʥʪʘ ʦʩʠ ʩʞʘʪʠʷ ů3 ʤʝʥʷʝʪʩʷ ʚ ʥʝʙʦʣʴʰʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 10 ʜʦ 20Á. ʊʦ ʝʩʪʴ, ʦʩʴ ʩʞʘʪʠʷ ʙʣʠʟ-

ʛʦʨʠʟʦʥʪʘʣʴʥʘ. ɸʟʠʤʫʪ ʦʩʠ ʨʘʩʪʷʞʝʥʠʷ ů1 ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʣʠʟʰʠʨʦʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʘ 

ʫʛʦʣ ʧʦʛʨʫʞʝʥʠʷ ʦʪ ʛʦʨʠʟʦʥʪʘ ʚʘʨʴʠʨʫʝʪ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʪ  

60 ʜʦ 90Á. ʈʦʟʘ-ʜʠʘʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʘʟʠʤʫʪʦʚ ʠ ʫʛʣʦʚ ʧʦʛʨʫʞʝʥʠʷ ʦʩʝʡ ʛʣʘʚ-

ʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʨʘʩʪʷʞʝʥʠʷ ů1 ʠ ʩʞʘʪʠʷ ů3 ʧʨʠʚʝʜʝʥʘ ʚ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʨʠʩ. 13. 

 
 

ʉʡʪ. 13. ʈʩʧʞʣʯʡʡ ʦʙ ʜʧʩʡʠʧʦʫʙʤʵʦʬʷ ʨʤʧʪʣʧʪʫʵ ʧʪʞʢ ʜʤʙʛʦʧʜʧ ʦʙʨʩʸʟʞʦʡʸ ʥʡʦʡʥʙʤʵʦʧʜʧ ʪʟʙʫʡʸ Ű1 ʡ 
ʥʙʣʪʡʥʙʤʵʦʧʜʧ ʪʟʙʫʡʸ Ű3 ʝʤʸ ʗʟʦʧ-ʍʞʩʜʙʦʪʣʧʢ ʪʞʢʪʥʧʙʣʫʡʛʦʧʢ ʠʧʦʴ. 
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ʉʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʦʩʷʤʠ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ů1, ů2 ʠ ů3 ʚ ʤʝʭʘʥʠʢʝ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʦʙʳʯʥʦ ʚʳʨʘʞʘʶʪ ʯʝʨʝʟ ʢʦʵʬʬʠʮʠʝʥʪ ʃʦʜʝ ï ʅʘʜʘʠ ɛů:   

ɛů = 2[(ů2 ï ů3)/(ů1 ï ů3)] ï 1. 

ʂʦʵʬʬʠʮʠʝʥʪ ʃʦʜʝ ï ʅʘʜʘʠ ɛů ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ -1 ʜʦ 1. ʇʨʠ ʵʪʦʤ ʧʨʠʥʷʪʦ ʩʯʠ-

ʪʘʪʴ, ʯʪʦ ʟʥʘʯʝʥʠʝ ɛů = 0 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʧʨʷʞʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ, ʙʣʠʟʢʦʤʫ ʢ ʯʠʩʪʦʤʫ ʩʜʚʠʛʫ. 

ɿʥʘʯʝʥʠʝ ɛů = 1 ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʙʣʠʟʢʦʝ ʢ ʦʜʥʦʦʩʥʦʤʫ ʩʞʘʪʠʶ, ʘ ʟʥʘ-

ʯʝʥʠʝ ɛů = -1 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʧʨʷʞʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ, ʙʣʠʟʢʦʤʫ ʢ ʦʜʥʦʦʩʥʦʤʫ ʨʘʩʪʷʞʝʥʠʶ. 

ʇʣʦʱʘʜʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʦʤʝʥʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʃʦʜʝ ï 

ʅʘʜʘʠ ʚ ʧʨʝʜʝʣʘʭ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 14. ʏʠʩʣʦ ʜʦʤʝ-

ʥʦʚ ʩ ʥʘʧʨʷʞʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʙʣʠʟʢʠʤ ʢ ʯʠʩʪʦʤʫ ʩʜʚʠʛʫ (-0,2 < ɛů < 0,2), ʦʜʥʦʦʩʥʦʤʫ ʩʞʘ-

ʪʠʶ (ɛů Ó 0,6) ʠ ʦʜʥʦʦʩʥʦʤʫ ʨʘʩʪʷʞʝʥʠʶ (ɛů Ò -0,6) ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦ-

ʚʦʝ. ɹʦʣʴʰʠʝ ʦʙʣʘʩʪʠ ʩ ʥʘʧʨʷʞʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʙʣʠʟʢʠʤ ʢ ʯʠʩʪʦʤʫ ʩʜʚʠʛʫ, ʥʘ ʟʘʧʘʜʝ ʨʘʩ-

ʧʦʣʘʛʘʶʪʩʷ ʤʝʞʜʫ ʛʦʨʦʜʘʤʠ ɼʞʠʟʘʢ ʠ ʉʘʤʘʨʢʘʥʜ, ʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ï ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʛ. 

ʂʦʢʘʥʜʘ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʤʝʥʦʚ ʩ ʥʘʧʨʷʞʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʙʣʠʟʢʠʤ ʢ ʦʜʥʦʦʩʥʦʤʫ 

ʩʞʘʪʠʶ, ʨʘʩʧʦʣʦʞʝʥʳ ʚʦ ʚʪʦʨʦʤ ʩʝʛʤʝʥʪʝ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʢ ʚʦʩʪʦʢʫ 

ʦʪ ʛ. ɼʞʠʟʘʢʘ. ɼʦʤʝʥʳ ʩ ʥʘʧʨʷʞʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʙʣʠʟʢʠʤ ʢ ʦʜʥʦʦʩʥʦʤʫ ʨʘʩʪʷʞʝʥʠʶ, ʨʘʩ-

ʧʦʣʦʞʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʤʝʞʜʫ ʛʦ-

ʨʦʜʘʤʠ ɸʥʜʠʞʘʥ ʠ ʌʝʨʛʘʥʘ.  

 
ʉʡʪ. 14. ʈʤʧʲʙʝʦʧʞ ʩʙʪʨʩʞʝʞʤʞʦʡʞ ʣʧʶʭʭʡʯʡʞʦʫʙ ʄʧʝʞ ð ʆʙʝʙʡ ʛ ʗʟʦʧ-ʍʞʩʜʙʦʪʣʧʢ ʪʞʢʪʥʧʙʣʫʡʛʦʧʢ 

ʠʧʦʞ. 

 

ɼʝʣʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʪʠʧʘʤ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʟʝʤʥʦʡ ʢʦʨʳ ʦʪʨʘʞʝʥʦ ʥʘ ʨʠʩ. 15. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʪʠʧʳ ʧʦʜʚʠʞʢʠ ʚ 

ʦʯʘʛʘʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʚʟʙʨʦʩʳ, ʩʙʨʦʩʳ, ʩʜʚʠʛʠ) ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʦʤ ʧʦʣʝ ʜʝʡʩʪʚʫʶʱʠʭ 

ʥʘʧʨʷʞʝʥʠʡ. ɺʟʙʨʦʩʳ ʧʨʦʠʩʭʦʜʷʪ ʚ ʦʙʣʘʩʪʷʭ, ʚ ʢʦʪʦʨʳʭ ʦʩʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ů3 ʙʣʠʟʛʦ-

ʨʠʟʦʥʪʘʣʴʥʘ, ʘ ʦʩʴ ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ů1 (ʦʩʴ ʨʘʩʪʷʞʝʥʠʷ) ï ʙʣʠʟʚʝʨʪʠʢʘʣʴʥʘ. ʉʙʨʦʩʦʚʳʡ 

ʪʠʧ ʧʦʜʚʠʞʢʠ ʚ ʦʯʘʛʝ, ʥʘʦʙʦʨʦʪ, ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʦʩʴ ʨʘʩʪʷʞʝʥʠʷ ů1 ʙʣʠʟʛʦʨʠ-

ʟʦʥʪʘʣʴʥʘ, ʘ ʦʩʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ů3 ï ʙʣʠʟʚʝʨʪʠʢʘʣʴʥʘ. ʅʘʢʦʥʝʮ, ʩʜʚʠʛʠ ʧʨʦʠʩʭʦʜʷʪ ʚ 

ʦʙʣʘʩʪʷʭ, ʛʜʝ ʦʙʝ ʦʩʠ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ů1 ʠ ů3 ʙʣʠʟʛʦʨʠʟʦʥʪʘʣʴʥʳ. ɸʥʘʣʠʟ ʛʝʦʜʠʥʘʤʠʯʝ-

ʩʢʦʛʦ ʪʠʧʘ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʠʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʞʘʪʠʷ. ʆʙʣʘʩʪʠ ʩ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʪʠʧʘ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦ-

ʨʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ ʟʜʝʩʴ ʨʘʩʧʦʣʦʞʝʥʳ ʶʞʥʝʝ ʛ. ʌʝʨʛʘʥʳ ʚ ʧʨʝʜʝʣʘʭ ɸʣʘʡʩʢʦʛʦ 

ʭʨʝʙʪʘ ʠ ʦʜʥʦʠʤʝʥʥʦʡ ʜʦʣʠʥʳ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ 

ʨʘʩʧʦʣʦʞʝʥʳ ʥʝʩʢʦʣʴʢʦ ʜʦʤʝʥʦʚ ʩ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʪʠʧʦʤ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ 

ʢʦʨʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʜʚʠʛʘ. ʆʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʟʦʥʳ. 



Seysmologiya muammolari *  ʇʨʦʙʣʝʤʳ ʩʝʡʩʤʦʣʦʛʠʠ * Seismology problems *   ̄ 1, ʪ.4, 2022 

 25 

 
 

ʉʡʪ. 15. ʈʤʧʲʙʝʦʧʞ ʩʙʪʨʩʞʝʞʤʞʦʡʞ ʜʞʧʝʡʦʙʥʡʰʞʪʣʡʮ ʫʡʨʧʛ ʦʙʨʩʸʟʞʦʦʧʜʧ ʪʧʪʫʧʸʦʡʸ ʠʞʥʦʧʢ ʣʧʩʴ ʗʟ-
ʦʧ-ʍʞʩʜʙʦʪʣʧʢ ʪʞʢʪʥʧʙʣʫʡʛʦʧʢ ʠʧʦʴ. 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʨʦʜʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʤʝʪʦ-

ʜʦʤ ʄʂɸ, ʷʚʣʷʝʪʩʷ ʨʘʩʯʸʪ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʧʨʦʯʥʦʩʪʴ ʩʮʝʧʣʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʚʝʣʠʯʠʥ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʜʘʚʣʝʥʠʷ ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. ʅʘ ʨʠʩ. 16 ʧʦʢʘʟʘ-

ʥʦ ʧʣʦʱʘʜʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʥʘ ʧʨʦʯʥʦʩʪʴ ʩʮʝʧʣʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ Űf, ʚʝʣʠʯʠʥʳ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʜʘʚʣʝʥʠʷ p* (ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʜʘʚʣʝʥʠʝʤ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ ʠ ʬʣʶʠʜ-

ʥʳʤ ʜʘʚʣʝʥʠʝʤ ʪʨʝʱʠʥʥʦ-ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ p* = p ï pʬʣ, ʛʜʝ p = ï(ů1 + ů2 + ů3)/3), ʧʨʠ ʨʘʟ-

ʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʝ. ɺ ʨʘʤ-

ʢʘʭ ʄʂɸ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʦʙʣʘʩʪʷʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-

ʩʪʴʶ, ʤʘʩʩʠʚʳ ʛʦʨʥʳʭ ʧʦʨʦʜ ʥʘʭʦʜʷʪʩʷ ʚ ʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʙʣʠʟʢʦʤ ʢ ʧʨʝʜʝʣʴʥʦʤʫ. ʀʟ ʩʦ-

ʦʪʥʦʰʝʥʠʡ ʂʫʣʦʥʘïʄʦʨʘ ʵʪʦ ʦʧʨʝʜʝʣʷʝʪ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʵʬʬʝʢʪʠʚʥʳʤʠ 

ʥʦʨʤʘʣʴʥʳʤʠ ů1* ʠ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʢʘʩʘʪʝʣʴʥʳʤʠ Űn ʥʘʧʨʷʞʝʥʠʷʤʠ ʥʘ ʧʣʦʩʢʦʩʪʠ ʭʨʫʧʢʦʛʦ ʨʘʟ-

ʨʳʚʘ [11], ʘ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠ ʤʝʞʜʫ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ p*/Űf ʠ Űn/Űf, ʧʦʣʫʯʝʥʥʳʤʠ 

ʥʦʨʤʠʨʦʚʘʥʠʝʤ ʟʥʘʯʝʥʠʡ p* ʠ Űn ʥʘ ʧʨʦʯʥʦʩʪʴ ʩʮʝʧʣʝʥʠʷ ʤʘʩʩʠʚʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ Űf. ɽʩʣʠ ʧʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʦʚʝʜʝʥʥʦʡ ʜʣʷ ʚʩʝʛʦ ʩʝʡʩʤʦʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʚ ʮʝʣʦʤ, ʦʙʣʘʩʪʠ ʙʦʣʴʰʠʭ 

ʠ ʤʘʣʳʭ ʟʥʘʯʝʥʠʡ ʚʝʣʠʯʠʥʳ p*/Űf   ʨʘʩʧʦʣʦʞʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʤʦʟʘʠʯʥʦ (ʩʤ. ʨʠʩ. 16, ʘ), ʪʦ ʧʦ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʠ, ʧʨʦʚʝʜʝʥʥʦʡ ʦʪʜʝʣʴʥʦ ʜʣʷ ʩʝʡʩʤʦʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʩ ʛʣʫʙʠʥʦʡ ʅ Ó 11 ʢʤ, ʚ ʢʦʪʦʨʦʤ ʩʦ-

ʩʨʝʜʦʪʦʯʝʥʳ ʛʠʧʦʮʝʥʪʨʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʦʙʣʘʩʪʠ ʧʦʚʳʰʝʥʥʳʭ ʠ ʧʦ-

ʥʠʞʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚʝʣʠʯʠʥʳ p*/Űf ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ (ʩʤ. ʨʠʩ. 16, ʙ). ʂʘʢ ʧʨʘ-

ʚʠʣʦ, ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʝ (ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ Ó 6,0) ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʦʙʣʘʩʪʷʭ ʩ ʥʝʚʳʩʦʢʠ-

ʤʠ ʟʥʘʯʝʥʠʷʤʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʜʘʚʣʝʥʠʷ ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, 

ʯʪʦ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʪʝʤ, ʯʪʦ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ ʧʦʥʠʞʝʥʳ ʟʥʘʯʝʥʠʷ ʩʠʣ ʪʨʝʥʠʷ ʥʘ ʨʘʟʨʳʚʘʭ, ʘ ʵʪʦ ʩʦ-

ʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ [11, 13-17]. 

 

ʘ 



Seysmologiya muammolari *  ʇʨʦʙʣʝʤʳ ʩʝʡʩʤʦʣʦʛʠʠ * Seismology problems *  ̄ 1, ʪ.4, 2022  

 26 

ʙ 
ʉʡʪ. 16. ʈʤʧʲʙʝʦʧʞ ʩʙʪʨʩʞʝʞʤʞʦʡʞ ʦʧʩʥʡʩʧʛʙʦʦʧʢ ʦʙ ʨʩʧʰʦʧʪʫʵ ʪʯʞʨʤʞʦʡʸ ʜʧʩʦʴʮ ʨʧʩʧʝ ʛʞʤʡʰʡʦʴ 

ʶʭʭʞʣʫʡʛʦʧʜʧ ʛʪʞʪʫʧʩʧʦʦʞʜʧ ʝʙʛʤʞʦʡʸ (p*/űf) ʛ ʗʟʦʧ-ʍʞʩʜʙʦʪʣʧʢ ʪʞʢʪʥʧʙʣʫʡʛʦʧʢ ʠʧʦʞ ʨʩʡ ʩʙʠʤʡʰʦʴʮ ʛʙʩʡʙʦ-
ʫʙʮ ʨʩʧʛʞʝʞʦʦʧʢ ʩʞʣʧʦʪʫʩʬʣʯʡʡ: ʙ ð ʝʤʸ ʛʪʞʜʧ ʪʞʢʪʥʧʙʣʫʡʛʦʧʜʧ ʪʤʧʸ ʛ ʯʞʤʧʥ; ʚ ð ʝʤʸ ʜʤʬʚʡʦ ʆ Ó 11 ʣʥ. 

 

ʊʘʢ, ʚ ʢʘʞʜʫʶ ʠʟ ʪʨʝʭ ʢʨʫʛʦʚʳʭ ʦʙʣʘʩʪʝʡ, ʚ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʣʠʩʴ ʘʥʦʤʘʣʠʠ ʚ ʧʘʨʘ-

ʤʝʪʨʘʭ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʧʦʧʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦ ʧʣʦʱʘʜʥʳʤ ʨʘʟʤʝʨʘʤ ʫʯʘʩʪʢʠ ʩ 

ʧʦʥʠʞʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʝʣʠʯʠʥʳ p*/Űf, ʚ ʢʦʪʦʨʳʭ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷ-

ʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʦʙʣʘʩʪʠ, ʛʜʝ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʚʦʟ-

ʤʦʞʥʘ ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʠʟʘʮʠʷ, ʥʝʩʝʪ ʘʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʦʯʘʛʦʚ ʩʠʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʝ. ɸʚʪʦʨʘʤʠ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʧʠ-

ʮʝʥʪʨʳ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ, ʥʘʯʠʥʘʷ ʩ ʠʩʪʦ-

ʨʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʝ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʝ, ʘ ʢʦʥʮʝʥ-

ʪʨʠʨʫʶʪʩʷ ʚ ʢʦʤʧʘʢʪʥʳʭ ʦʙʣʘʩʪʷʭ ʩ ʣʠʥʝʡʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʧʦʨʷʜʢʘ 50-80 ʢʤ, ʛʜʝ ʨʝʘʣʠʟʦʚʘʥʳ 

ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ [11, 13-17]. ɺ ʩʚʷʟʠ ʩ ʤʘʣʦʡ ʠʟʤʝʥ-

ʯʠʚʦʩʪʴʶ ʚ ʪʝʯʝʥʠʝ ʜʝʩʷʪʢʦʚ ʠ ʩʦʪʝʥ ʣʝʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʦʚʨʝʤʝʥʥʦʝ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʟʦʥ, ʠʤʝʥʥʦ 

ʵʪʠ ʦʙʣʘʩʪʠ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʦʷʚʷʪ ʩʝʙʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʚ 

ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ɼʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʦʙʣʘʩʪʠ ʩ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʠʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 17.  
 

 
ʉʡʪ. 17. ʇʚʤʙʪʫʡ ʩʞʙʤʡʠʙʯʡʡ ʪʡʤʵʦʴʮ ʠʞʥʤʞʫʩʸʪʞʦʡʢ ʦʙʰʡʦʙʸ ʪ ʡʪʫʧʩʡʰʞʪʣʧʜʧ ʨʞʩʡʧʝʙ ʛʩʞʥʞʦʡ. 
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ʅʘ ʫʯʘʩʪʦʢ, ʚ ʢʦʪʦʨʦʤ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʘʥʦʤʘʣʠʠ ʚ ʧʘʨʘʤʝʪʨʘʭ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ 

(ʜʣʠʪʝʣʴʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʧʘʫʟʘ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ Ó 5,0, ʟʘʧʨʝʪ 

ʥʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʄ Ó 4,5, ʘʢʪʠʚʠʟʘʮʠʷ ʧʦ ʩʣʘʙʳʤ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ, ʘʥʦʤʘʣʠʠ ʫʛʣʘ ʥʘʢʣʦʥʘ 

ʛʨʘʬʠʢʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ), ʧʨʠʭʦʜʷʪʩʷ ʪʨʠ ʪʘʢʠʝ ʦʙʣʘʩʪʠ ʩ ʥʦʤʝʨʘʤʠ: 17, 21 ʠ 22. ʋʯʠʪʳʚʘʷ 

ʨʘʟʤʝʨ ʪʝʨʨʠʪʦʨʠʠ, ʦʭʚʘʯʝʥʥʦʡ ʘʥʦʤʘʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʧʨʦʷʚʣʝʥʠʷ ʘʥʦʤʘʣʴʥʳʭ ʬʣʫʢʪʫʘʮʠʡ, ʝʩʪʴ ʚʩʝ ʦʩʥʦʚʘʥʠʷ ʩʯʠʪʘʪʴ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʠʟ 

ʥʘʟʚʘʥʥʳʭ ʦʙʣʘʩʪʝʡ ʚ ʙʣʠʞʘʡʰʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʨʦʠʟʦʡʜʝʪ ʩʠʣʴʥʦʝ (ʩ ʄ Ó 6,0) ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʝ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʝʜʫʶʱʠʝ. 

1. ʖʞʥʦ-ʌʝʨʛʘʥʩʢʘʷ ʩʝʡʩʤʦʘʢʪʠʚʥʘʷ ʟʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʝʡ-
ʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɿʘ ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʠ ʟʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʧʨʦʤʝʞʫʪʦʢ 

ʥʘʙʣʶʜʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʦʠʩʭʦʜʠʣʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʤʘʛʥʠʪʫʜʦʡ M Ó 6,5 ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʩʦʪʨʷʩʝʥʠʡ ʚ ʵʧʠʮʝʥʪʨʝ I0 Ó 8 ʙʘʣʣʦʚ 

ʧʦ ʰʢʘʣʝ MSK-64. ʉʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʘ 

ʥʝʨʘʚʥʦʤʝʨʥʦ. ʅʘ ʫʨʦʚʥʝ ʩʣʘʙʳʭ ʠ ʫʤʝʨʝʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʖʞʥʦ-

ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʙʦʣʝʝ ʘʢʪʠʚʥʘ,̫ ʯʝʤ ʟʘʧʘʜʥʘʷ. ʅʘ ʫʨʦʚʥʝ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʩ ʤʘʛʥʠʪʫʜʦʡ  

M = 6,0-6,5), ʚʦʟʤʦʞʥʳʭ ʚ ʝʝ ʧʨʝʜʝʣʘʭ, ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʚʩʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʟʦʥʳ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʘʷ. ʉʨʝʜʥʠʡ ʧʝʨʠʦʜ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ Ó 5,0 ʚ ʖʞʥʦ-

ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʝ ʩʦʩʪʘʚʣʷʝʪ 2,5-3 ʛʦʜʘ. ɺ ʧʨʝʜʝʣʘʭ ʨʘʟʣʠʯʥʳʭ ʩʝʛʤʝʥʪʦʚ ʧʝ-

ʨʠʦʜ ʧʦʚʪʦʨʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʪʘʢʦʡ ʩʠʣʳ ʟʜʝʩʴ ʚʘʨʴʠʨʫʝʪ ʦʪ 8-9 ʜʦ 18-20 ʣʝʪ. 

2. ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚ ʜʚʫʭ ʩʝʛʤʝʥʪʘʭ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ 

ʟʦʥʳ ʦʪʤʝʯʘʝʪʩʷ ʜʣʠʪʝʣʴʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʧʘʫʟʘ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʤʘʛʥʠʪʫ-

ʜʦʡ  

ʄ Ó 5,0. ɺ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʩʝʛʤʝʥʪʦʚ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ Ó 5,0 

ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʠ ʨʘʟʘ ʧʨʝʚʦʩʭʦʜʠʪ ʧʝʨʠʦʜ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʪʘʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʨʘʩʩʯʠʪʘʥʥʳʡ 

ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ ɻʫʪʪʝʥʙʝʨʛʘ-ʈʠʭʪʝʨʘ. 

3. ɸʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʛʨʘʬʠʢʦʚ ʨʘʟʚʠʪʠʷ ʩʝʡʩʤʠʯʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 

ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʚ ʝʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʫʯʘʩʪʦʢ, 

ʥʘ ʢʦʪʦʨʦʤ ʦʪʤʝʯʘʝʪʩʷ ʜʣʠʪʝʣʴʥʦʝ ʩʝʡʩʤʠʯʝʩʢʦʝ ʟʘʪʠʰʴʝ ʧʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʩ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʠʤ ʢʣʘʩʩʦʤ ʂ Ó 12 (ʄ Ó 4,5). ɼʣʷ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʦʚʝʜʝʥ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʚʩʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʦʙʣʘ-

ʩʪʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʘʪʠʰʴʷ ʧʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʣʘʩʩʦʤ ʂ Ó 12 ʦʪʤʝʯʘʝʪʩʷ 

ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʧʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʤʣʘʜʰʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʣʘʩʩʦʚ, ʘ ʪʘʢʞʝ ʘʥʦ-

ʤʘʣʴʥʳʝ ʬʣʫʢʪʫʘʮʠʠ ʫʛʣʘ ʥʘʢʣʦʥʘ ʛʨʘʬʠʢʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʇʦʜʦʙʥʳʝ ʘʥʦ-

ʤʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʝʜʰʝʩʪʚʦʚʘʣʠ ʨʷʜʫ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʚ ʧʨʝʜʝʣʘʭ 

ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠ-

ʤʦʩʪʠ. 

4.  ɼʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʤʝʩʪʘ ʚʦʟʤʦʞʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʚʝʜʝʥʘ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢ-

ʪʠʚʥʦʡ ʟʦʥʳ ʤʝʪʦʜʘʤʠ ʢʘʪʘʢʣʘʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʨʳʚʥʳʭ ʩʤʝʱʝʥʠʡ, ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʤʝ-

ʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɺ ʢʘʞʜʦʡ ʪʦʯʢʝ ʠʩʩʣʝʜʫʝʤʦʡ ʟʦʥʳ ʦʧʨʝʜʝʣʝʥʦ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʩʝʡ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʪʠʧ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ, ʢʦʵʬʬʠʮʠʝʥʪ ʃʦʜʝ ï ʅʘʜʘʠ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʚʠʜ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ, ʘ ʪʘʢ-

ʞʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʩʝʩʪʦ-

ʨʦʥʥʝʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʠ ʭʨʫʧʢʦʛʦ ʨʘʟʨʳʚʘ.  

5.  ʋʯʠʪʳʚʘʷ, ʯʪʦ ʩʠʣʴʥʳʝ (ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ Ó 6,0) ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʷʪ 

ʚ ʦʙʣʘʩʪʷʭ ʩ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʜʘʚʣʝʥʠʷ ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʘ-

ʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ (ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ ʧʦʥʠʞʝʥʳ ʟʥʘʯʝʥʠʷ ʩʠʣ ʪʨʝ-

ʥʠʷ ʥʘ ʨʘʟʨʳʚʘʭ, ʯʪʦ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ), ʚ 
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ʧʨʝʜʝʣʘʭ ʚʳʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʘʪʠʰʴʷ ʦʧʨʝʜʝʣʝʥʳ ʫʯʘʩʪʢʠ ʧʦʥʠʞʝʥʥʳʭ ʟʥʘ-

ʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ p*/Űf.   

6. ʉ ʫʯʝʪʦʤ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʨʘʥʝʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ 
ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʩ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, ʚ ʢʦʤʧʘʢʪʥʳʭ ʦʙ-

ʣʘʩʪʷʭ, ʚ ʧʨʝʜʝʣʘʭ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʚʳʜʝʣʝʥʳ ʜʚʘ ʫʯʘʩʪʢʘ, ʛʜʝ ʚ ʙʣʠ-

ʞʘʡʰʠʝ ʛʦʜʳ ʚʦʟʤʦʞʥʦ ʩʠʣʴʥʦʝ ʩ ʤʘʛʥʠʪʫʜʦʡ ʄ Ó 6,0 ʟʝʤʣʝʪʨʷʩʝʥʠʝ. 
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ɸ.ʈ. ʀʱʫʢ1, ʂ. ʃʠʥʜʭʦʣʴʤ2, ɿ.ɻ. ʀʣʴʷʩʦʚʘ1, ʐ.ʗ. ʄʫʨʦʜʢʫʣʦʚ1 
1ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʝʡʩʤʦʣʦʛʠʠ ʅɸʅ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

2Conrad Lindholm. çSeismoConsultè, ʅʦʨʚʝʛʠʷ. 

 

ɺɽʈʆʗʊʅʆʉʊʅʓʁ ɸʅɸʃʀɿ ʉɽʁʉʄʀʏɽʉʂʆʁ ʆʇɸʉʅʆʉʊʀ  

ʊɽʈʈʀʊʆʈʀʀ ʊɸɼɾʀʂʀʉʊɸʅɸ 

 
Ishchuk A.R., Lindholm  K., Ilyasova Z.G., Murodkulov  Sh.Ya. 

Tojikiston hududining seysmik xavfining ehtimoliy tahlili  

Annotasiya. Hozirgi vaqtda Tojikiston hududida seysmik rayonlashtirishning amaldagi normativ xaritasi 

1978 yilda deterministik yondashuv asosida tuzilgan bo'lib hozirgi vaqtda ancha eskirgan. So'nggi geologik va sey-

smologik ma'lumotlar asosida, shuningdek, ushbu tadqiqot mualliflarining Markaziy Osiyo seysmik xavfini 

baholash bo'yicha xalqaro loyihalar doirasidagi tajribasi asosida Tojikiston hududida probabilistik tahlil (vaso) 

amalga oshirildi. VASO o'rganilayotgan hududda turli xil seysmik manbalar ishlatilgan: zilzila epitsentrlarini 

fazoviy taqsimlash shaklida seysmik hodisalarni aks ettiruvchi yer qobig'ining faol yoriqlari va maydon manbalari 

shaklida. Geometriya, seysmik salohiyat va takroriy zilzilalar manbalarining takrorlanuvchanligi parametrlarini 

aniqlash uchun Markaziy Osiyodagi faol yoriqlar bo'yicha 6 turli ma'lumotlar bazalari ishlatilgan. Sayt manbalari-

dan foydalanishda zilzila epitsenlari va hududning tektonikasi asosiy elementlarini hisobga olgan holda ray-

onlashtirish usuli qo'llanildi. Rayonlashtirish qobiq va chuqur fokusli Pomir-Hindukush zilzilalari uchun alohida 

o'tkazildi. Gruntlar harakatining tenglamalari sifatida, yangi tenglama avlodidan (PEER Report #2018/03) ma'lum 

bo'lgan global zaiflashuv qonunlari ko'rib chiqildi. Hisob-kitoblar VASO ni amalga oshiruvchi CRISIS 2015 

dasturiy ta'minot kompleksi yordamida amalga oshirildi. 50 yil davomida seysmik ta'sir darajasining Nodir bo'lma-

gan turli ehtimoli uchun grunt tebranishlarining maksimal tezlashmalari miqdorlarining mahalliy taqsimlanishi olin-

gan. Bir qator aholi punktlari uchun turli toifadagigruntlarning reaktsiya spektrlari olingan. 

Kalit so'zlar:  seysmik xavf, seysmik manbalar, faol yoriqlar, susaytiruvchi qonunlar, tezlashuv, xavfli egri, 

reaktsiya spektrlari. 

 

ʀʱʫʢ ɸ.ʈ., ʃʠʥʜʭʦʣʴʤ ʂ., ʀʣʴʷʩʦʚʘ ɿ.ɻ., ʄʫʨʦʜʢʫʣʦʚ ʐ.ʗ. 

ɺʝʨʦʷʪʥʦʩʪʥʳʡ ʘʥʘʣʠʟ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ɸʥʥʦʪʘʮʠʷ. ɼʝʡʩʪʚʫʁ ʱʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʦʨʤʘʪʠʚʥʘʷ ʢʘʨʪʘ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʚ 1978 ʛ. ʥʘ ʦʩʥʦʚʝ ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʠ ʢ ʥʘʩʪʦʷʱʝ-

ʤʫ ʚʨʝʤʝʥʠ ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʣʘ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʦʩʣʝʜʥʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʘ 

ʪʘʢʞʝ ʦʧʳʪʝ ʨʘʙʦʪʳ ʘʚʪʦʨʦʚ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʦʮʝʥʢʝ ʩʝʡ-

ʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʧʨʦʚʝʜʝʥ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʘʥʘʣʠʟ (ɺɸʉʆ) ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘ-

ʥʘ. ʇʨʠ ɺɸʉʆ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ: ʣʠʥʝʡ-

ʥʳʝ ʚ ʚʠʜʝ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʟʝʤʥʦʡ ʢʦʨʳ, ʠ ʧʣʦʱʘʜʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʦʪʨʘʞʘʶʱʠʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʚ 

ʚʠʜʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʤʝʪʨʠʠ, ʩʝʡʩʤʠʯʝ-

ʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʧʘʨʘʤʝʪʨʦʚ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʣʠʥʝʡʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥ r6 ʨʘʟ-

ʣʠʯʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʧʦ ʘʢʪʠʚʥʳʤ ʨʘʟʣʦʤʘʤ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʣʦʱʘʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ ʟʦʥʠʨʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʪʝʢʪʦʥʠʢʠ ʪʝʨʨʠʪʦʨʠʠ. ɿʦʥʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʦʨʦʚʳʭ ʠ ʛʣʫʙʦʢʦʬʦʢʫʩʥʳʭ ʇʘʤʠʨʦ-

ɻʠʥʜʫʢʫʰʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʛʨʫʥʪʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʠʟʚʝʩʪʥʳʝ ʤʠʨʦʚʳʝ 

ʟʘʢʦʥʳ ʟʘʪʫʭʘʥʠʷ ʠʟ ʥʦʚʦʡ ʛʝʥʝʨʘʮʠʠ ʫʨʘʚʥʝʥʠʡ (PEER Report #2018/03). ʈʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ CRISIS2015, ʨʝʘʣʠʟʫʶʱʝʛʦ ɺɸʉʆ. ɼʣʷ ʨʘʟʣʠʯʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʝ ʧʨʝ-

ʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʪʝʯʝʥʠʝ 50 ʣʝʪ ʧʦʣʫʯʝʥʦ ʧʣʦʱʘʜʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʫʩʢʦʨʝʥʠʡ ʢʦʣʝʙʘʥʠʡ ʛʨʫʥʪʘ. ɼʣʷ ʨʷʜʘ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʧʦʣʫʯʝʥʳ ʩʧʝʢʪʨʳ ʨʝʘʢʮʠʠ ʛʨʫʥ-

ʪʦʚ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʠ ʧʦʩʪʨʦʝʥʳ ʢʨʠʚʳʝ ʦʧʘʩʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʡʩʤʠʯʝʩʢʘʷ ʦʧʘʩʥʦʩʪʴ, ʩʝʡʩʤʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ, ʘʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ, ʟʘʢʦʥʳ 

ʟʘʪʫʭʘʥʠʷ, ʫʩʢʦʨʝʥʠʷ, ʢʨʠʚʳʝ ʦʧʘʩʥʦʩʪʠ, ʩʧʝʢʪʨʳ ʨʝʘʢʮʠʠ. 

 

Ishchuk A.R., Lindholm K ., Ilyasova Z.G., Murodkulov Sh.Ya. 

Probabilistic analysis of seismic hazard of the ʊajikistan territory  

Abstract. The current normative seismic zoning map of the Tajikistan territory was prepared in 1978 on 

the basis of deterministic approach and it is now obsolete. Based on recent geological and seismological data, as 

well as the experience of the authors of this study in international projects on seismic hazard assessment in Central 

Asia, a probabilistic analysis (PSHA) of the Tajikistan territory was carried out. Different types of seismic sources 
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were used in PSHA of the territory under study: linear sources in the form of active faults in the Earth's crust, and 

area sources reflecting seismic events in the form of spatial distribution of earthquake epicenters. Six different data-

bases on active faults in Central Asia were used to determine the geometry, seismic potential, and recurrence param-

eters of linear earthquake sources. When using area sources, the zoning method was used taking into account the 

location of earthquake epicenters and the main tectonic elements of the territory. Zoning was conducted separately 

for crustal and deep-focus Pamir-Hindukush earthquakes. The known world attenuation laws from the new genera-

tion of equations (PEER Report #2018/03) were considered as ground motion equations. Calculations were per-

formed using the CRISIS2015 software package implementing PSHA. For different probabilities of not exceeding 

the level of seismic impacts for 50 years the area distribution of the values of maximum ground acceleration was 

obtained. For a number of settlements, the response spectra of soils of different categories were obtained and hazard 

curves were constructed. 

Key words: seismic hazard, seismic sources, active faults, attenuation laws, accelerations, hazard curves, 

response spectra. 

 

ʂʨʘʪʢʘʷ ʠʩʪʦʨʠʷ ʧʨʝʜʳʜʫʱʠʭ ʦʮʝʥʦʢ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ  

ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ 

 

ʇʨʝʜʳʜʫʱʠʝ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʚʢʣʶʯʘʷ 

ʊʘʜʞʠʢʠʩʪʘʥ, ʧʨʦʚʦʜʠʣʠʩʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʝʜʠʥʠʮʘʭ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʆʜ-

ʥʘ ʠʟ ʧʝʨʚʳʭ ʢʘʨʪ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ 

ɼ.ʀ.ʄʫʰʢʝʪʦʚʳʤ ʚ 1933 ʛ. (ʄʫʰʢʝʪʦʚ, 1933) ʠ ʦʩʥʦʚʳʚʘʣʘʩʴ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ 

ʟʝʤʣʝʪʨ̫ʩʝʥʠʷʭ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʪʝʨʨʠʪʦʨʠʠ. ʈʝʟʫʣʴʪʘʪʳ ɼ.ʀ.ʄʫʰʢʝʪʦʚʘ ʙʳʣʠ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʙʥʦʚʣʝʥʳ ɻ.ʇ.ɻʦʨʰʢʦʚʳʤ (1938), ʉ.ɺ.ʄʝʜʚʝʜʝʚʳʤ (1957, 1968), ʀ.ɽ.ɻʫʙʠʥʳʤ 

(1960). ɼʝʪʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʪʦʨʠʠ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʎʝʥʪʨʘʣʴʥʦʡ 

ɸʟʠʠ ʠ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʚʝʜʝʥʘ ʚ (Babaev et al., 2008). 

ɺ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʘ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʮʝʥ-

ʪʨʘ (ʄʅʊʎ) ˉ KR1176 çʀʥʠʮʠʘʪʠʚʘ ʧʦ ʦʮʝʥʢʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠè 

(CASRI) ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟ-

ʤʦʞʥʦʡ ʤʘʛʥʠʪʫʜʦʡ, ʧʨʦʚʦʜʠʣʦʩʴ ʚʳʯʠʩʣʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ, ʚ 

ʦʩʥʦʚʥʦʤ, ʂʠʨʛʠʟʠʠ ʠ ʊʘʜʞʠʢʠʩʪʘʥʘ. ɹʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʠʢʦʚʳʭ ʫʩʢʦ-

ʨʝʥʠʡ ʛʨʫʥʪʘ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʦʟʤʦʞʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ (MCE ï Maximum 

Credible/Considered Earthquake), ʩʦʩʪʘʚʣʝʥʥʘʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʪʝʨʤʠʥʠʩʪʩʢʦʛʦ ʧʦʜʭʦʜʘ. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʠʢʦʚʳʭ ʫʩʢʦʨʝʥʠʡ ʛʨʫʥʪʘ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ ʂʠʨʛʠʟʠʠ ʠ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʥʘ ʩʢʘʣʴʥʳʭ ʛʨʫʥʪʘʭ ʥʝ ʧʨʝʚʳʰʘʣ 0,5g.  

ʉʝʡʩʤʠʯʝʩʢʘʷ ʦʧʘʩʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʚ ʝʜʠʥʠʮʘʭ ʤʘʢʨʦʩʝʡʩʤʠʯʝ-

ʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʙʘʣʣʘʭ ʰʢʘʣʳ MSK-64 ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚ 2012 ʛ. ɼ.ɹʠʥʜʠ ʩ ʩʦʘʚʪʦʨʘʤʠ 

(2012). ɹʳʣ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʦʪʨʷʩʝʥʠʡ ʚ ʙʦʣʝʝ ʯʝʤ 5000 ʪʦʯʢʘʭ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʠ 75 ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ, ʠ ʜʣʷ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʪʨʷʩʝʥʠʡ ʦʮʝʥʝʥʘ ʚ 

VIII ʙʘʣʣʦʚ ʩ ʧʝʨʠʦʜʦʤ ʧʦʚʪʦʨʷʝʤʦʩʪʠ 475 ʣʝʪ. ʆʮʝʥʢʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʫʯʠʣʘʩʴ ʥʘ 1 ʙʘʣʣ 

ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʧʨʦʝʢʪʫ GSHAP (Ulomov, 1999; Zhang et al., 

1999). 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʝʥʦ, ʚʩʝ ʵʪʠ ʦʮʝʥʢʠ ʦʩʥʦʚʘʥʳ ʠʣʠ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʠʣʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʘʢʨʦʩʝʡ-

ʩʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʘʚʪʦʨʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʣʠʯʥʳʝ 

ʪʠʧr ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʪ. ʝ. ʦʮʝʥʢʘ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʦʮʝʥʠʚʘʣʦʩʴ ʠʣʠ ʥʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʝʡʩʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʜʘʥʥʳʭ ʦ ʩʝʡʩʤʦʛʝ-

ʥʝʨʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʩ ʦʮʝʥʢʦʡ ʤʘʢʩʠʤʘʣʴʥʳʭ ʤʘʛʥʠʪʫʜ ʚʦʟʤʦʞʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ɺ ʥʝʜʘʚʥʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ (Ullah et al., 2015) ʦʮʝʥʠʚʘʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦ-

ʩʪʠ ʩʦʪʨʷʩʝʥʠʡ ʚ ʙʘʣʣʘʭ ʰʢʘʣʳ MSK-64 ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʩ ʧʝʨʠʦʜʦʤ ʧʦʚʪʦ-

ʨʷʝʤʦʩʪʠ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ 475 ʣʝʪ. ʇʨʠʤʝʥʷʣʩʷ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʘʥʘʣʠʟ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥ-

ʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʧʣʦʱʘʜʥʦʡ ʤʦʜʝʣʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʩ ʚʳʜʝʣʝ-

ʥʠʝʤ ʟʦʥ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠ ʨʘʩʯʝʪʘʤʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʦʪʨʷʩʝʥʠʡ ʚ ʝʜʠʥʠʮʘʭ ʰʢʘʣʳ 
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MSK-64 ʧʦ ʫʨʘʚʥʝʥʠʶ ʟʘʪʫʭʘʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʦʤʫ ɼ.ɹʠʥʜʠ ʚ 2011 ʛ. (Bindi et al., 2011). ʆʜʥʘ-

ʢʦ, ʚ ʨʘʩʯʝʪʘʭ ʥʝ ʠʩʧʦʣʴʟʦʚʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʘʭ, ʩʧʦʩʦʙʥʳʭ ʛʝʥʝʨʠʨʦʚʘʪʴ 

ʩʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. 

ɺʝʨʦʷʪʥʦʩʪʥʳʡ ʘʥʘʣʠʟ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʥʝʢʦʪʦʨʦʡ ʯʘʩʪʠ ʎʝʥʪʨʘʣʴʥʦʡ 

ɸʟʠʠ, ʚʢʣʶʯʘʷ ʪʝʨʨʠʪʦʨʠʶ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʧʨʠʚʝʜʝʥ ʚ ʨʘʙʦʪʝ (Ischuk et ʘl., 2018). ɺʧʝʨʚʳʝ 

ʧʨʠʤʝʥʷʣʩʷ ʢʣʘʩʩʠʯʝʩʢʠʡ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʘʥʘʣʠʟ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ ʪʠʧʦʚ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʠʩʪʦʯʥʠʢʦʚ: ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ, ʢʘʢ ʣʠʥʝʡʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʤʦʜʝʣʴ ʨʘʟʣʦʤʦʚ), 

ʠ ʧʣʦʱʘʜʥʘʷ ʤʦʜʝʣʴ (ʠʣʠ ʤʦʜʝʣʴ ʟʦʥ) ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʥʦʨʤʳ ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʜʦ ʩʠʭ ʧʦʨ ʠʩʧʦʣʴʟʫʶʪ ʦʮʝʥʢʫ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʚʠʜʝ ʢʘʨʪʳ ʦʙʱʝʛʦ ʩʝʡʩʤʠʯʝ-

ʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʚ ʝʜʠʥʠʮʘʭ ʰʢʘʣʳ MSK-64 ʦʪ VII ʜʦ IX ʙʘʣʣʦʚ, ʩʦʩʪʘʚʣʝʥʥʫʶ ʚ 1978 ʛ. 

(ɹʘʙʘʝʚ ʠ ʜʨ., 1978). ɼʘʥʥʘʷ ʢʘʨʪʘ ʫʞʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʩʝʡʩʤʦ-

ʩʪʦʡʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʦʵʪʦʤʫ ʦʮʝʥʢʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦ-

ʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʘ.  

ʇʨʠʚʦʜʠʤʳʝ ʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʦʡ ʞʝ ʤʝ-

ʪʦʜʦʣʦʛʠʠ, ʢʘʢ ʠ ʦʧʠʩʘʥʥʦʡ ʚ (Ischuk et al., 2018), ʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʨʫʛʦʡ ʤʦʜʝʣʠ ʘʢʪʠʚ-

ʥʳʭ ʨʘʟʣʦʤʦʚ, ʜʨʫʛʠʤ ʟʦʥʠʨʦʚʘʥʠʝʤ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʚʢʣʶʯʘʶʱʠʤ 3 ʤʦʜʝʣʠ, ʘ 

ʪʘʢʞʝ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʪʦʯʝʯʥʫʶ ʤʦʜʝʣʴ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʨʝʜʣʦʞʝʥʥʫʶ ɻʦʨʜʦʥʦʤ 

ɺʫʫ (Woo, 1996). ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʢʦʨʨʝʢʪʥʦ ʦʮʝʥʠʪʴ ʩʝʡʩʤʠʯʝʩʢʫʶ ʦʧʘʩʥʦʩʪʴ ʚ 

ʚʠʜʝ ʨʘʩʯʝʪʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ.  

 

ʆʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʢʪʦʥʠʢʠ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ 

 

ʊʝʢʪʦʥʠʢʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʘ ̫ʠ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʛʝʦʜʠ-

ʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ɺʳʜʝʣʷʶʪ, ʚ ʦʩʥʦʚʥʦʤ, ʪʨʠ ʢʨʫʧʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ: ʇʘ-

ʤʠʨ, ʖʞʥʳʡ ʊʷʥʴ-ʐʘʥʴ ʠ ʊʘʜʞʠʢʩʢʘ ̫ʜʝʧʨʝʩʩʠ ̫ʠʣʠ ʚʧʘʜʠʥʘ (ʨʠʩ. 1). ɺʳʩʦʢʘʷ ʛʝʦʜʠʥʘʤʠ-

ʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʳʟʳʚʘʝʪ ʚʳʩʦʢʫʶ ʩʝʡʩʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʜʦ ʛʣʫʙʠʥʳ 300-400 ʢʤ (ʟʦʥʘ 

ʇʘʤʠʨʦ-ɻʠʥʜʫʢʫʰʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ). ɿʥʘʯʠʪʝʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ 

ʚʳʟʳʚʘʶʪʩʷ ʥʘʣʠʯʠʝʤ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʟʦʥʳ ʢʦʥʚʝʨʛʝʥʮʠʠ ɽʚʨʘʟʠʡʩʢʦʡ ʠ ʀʥʜʦ-

ɸʚʩʪʨʘʣʠʡʩʢʦʡ ʧʣʠʪ, ʥʘʯʠʥʘʷ ʩ ʧʦʟʜʥʝʤʝʣʦʚʦʛʦ ʧʝʨʠʦʜʘ. ʉʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʡ ʜʦʩʪʠʛʘʶʪ ~ 10 

ʤʤ/ʛʦʜ ʚ ʟʦʥʝ ʏʠʪʨʘʣʩʢʠʭ ɻʠʤʘʣʘʝʚ, ~ 15 ʤʤ/ʛʦʜ ʚ ʟʦʥʝ ʊʨʘʥʩ-ɸʣʘʡʩʢʦʛʦ ʥʘʜʚʠʛʘ, ʠ <5 ʤʤ/ʛʦʜ 

ʚ ʊʷʥʴ-ʐʘʥʝ (Zhang et al., 2004). ʉʢʦʨʦʩʪʠ ʩʤʝʱʝʥʠʡ 29Ñ1 ʤʤ/ʛʦʜ ʚ ʟʦʥʝ ʢʦʥʚʝʨʛʝʥʮʠʠ, ʧʦ 

ʜʘʥʥʳʤ GPS ʠʟʤʝʨʝʥʠʡ, ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʚ ʚʠʜʝ ʢʦʤʙʠʥʘʮʠʠ ʚʟʙʨʦʩʦ-ʩʜʚʠʛʦʚʳʭ ʜʚʠʞʝʥʠʡ ʧʦ 

ʨʘʟʣʦʤʘʤ, ʠ ʥʘʠʙʦʣʴʰʠʝ ʜʝʬʦʨʤʘʮʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ɻʠʥʜʫʢʫʰʝ, ʥʘ ʇʘʤʠʨʝ, ʚ ʖʞʥʦʤ ʊʷʥʴ-

ʐʘʥʝ ʠ ʚ ʂʦʭʠʩʪʘʥʝ (Mohadjer S. et al., 2010; Ischuk et al., 2013). ɼʚʝ ʛʨʫʧʧʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ: ʥʝʛʣʫʙʦʢʠʝ ʢʦʨʦʚʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʛʣʫʙʠʥʦʡ ʛʠʧʦʮʝʥʪʨʘ ʅ 

ʦʪ 5 ʜʦ 50 ʢʤ, ʠ ʛʣʫʙʦʢʠʝ ʇʘʤʠʨʦ-ɻʠʥʜʫʢʫʰʩʢʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʛʣʫʙʠʥʦʡ ʦʯʘʛʘ ʅ = 70-300 

ʢʤ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ï ʥʘ ʛʨʘʥʠʮʘʭ ʖʞʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʠ ʇʘ-

ʤʠʨʘ ʠ ʤʝʞʜʫ ʖʞʥʳʤ ʊʷʥʴ-ʐʘʥʝʤ ʠ ʊʘʜʞʠʢʩʢʦʡ ʜʝʧʨʝʩʩʠʝʡ. ɻʣʫʙʦʢʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʨʦ-

ʠʩʭʦʜʷʪ ʚ ʇʘʤʠʨʦ-ɻʠʥʜʫʢʫʰʩʢʦʡ ʟʦʥʝ. 

ɹʦʣʝʝ ʜʝʪʘʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨ-

ʨʠʪʦʨʠʠ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʧʫʙʣʠʢʘʮʠʷʭ (Shurr et al., 2014; Carrapa et al., 2015; Marie-Fran­oise 

Brunet et al., 2017; Kufner ʝt al., 2018; Schneider ʝt al., 2019; Abdulhameed et al., 2020). ɺ ʥʘʩʪʦ-

ʷʱʝʡ ʩʪʘʪʴʝ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʘʥʘʣʠʟʫ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʪʝʢʪʦʥʠ-

ʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʩʝʡʩʤʠʯʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʦʭʚʘʪʳʚʘʶʱʝʡ ʢʘʢ ʩʦʙ-

ʩʪʚʝʥʥʦ ʊʘʜʞʠʢʠʩʪʘʥ, ʪʘʢ ʠ ʦʙʣʘʩʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 150-200 ʢʤ ʦʪ ʝʛʦ ʛʨʘʥʠʮ ʜʣʷ ʙʦʣʝʝ ʢʦʨ-

ʨʝʢʪʥʦʡ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. 
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ʉʡʪ. 1. ʇʪʦʧʛʦʴʞ ʜʞʧʤʧʜʡʰʞʪʣʡʞ ʪʫʩʬʣʫʬʩʴ ʦʙ ʫʞʩʩʡʫʧʩʡʡ ʋʙʝʟʡʣʡʪʫʙʦʙ. 

 

ʀʩʧʦʣʴʟʫʝʤʳʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʘʥʘʣʠʟ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ (ɺɸʉʆ), ʧʨʠʥʷʪʳʡ ʟʘ ʤʠʨʦʚʦʡ ʩʪʘʥʜʘʨʪ. ʂʣʘʩʩʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ɺɸʉʆ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʨʠʥʮʠʧʘʭ ʝʛʦ ʦʩʥʦʚʘʪʝʣʝʡ ʕʩʪʝʚʘ ʠ 

ʂʦʨʥʝʣʣʘ (Esteva, 1967; Cornell, 1968), ʩʦʩʪʦʠʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟ 4 ʰʘʛʦʚ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ. 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ. 

3. ʆʮʝʥʢʘ ʟʘʪʫʭʘʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ. 

4. ɺ ʯrʠʩʣʝʥʠʝ ʚʝʣʠʯʠʥ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʆʙʳʯʥʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ICOLD (ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʤʠʩʩʠʷ ʧʦ ʙʦʣʴʰʠʤ 

ʧʣʦʪʠʥʘʤ) (ICOLD, 2016), ʧʨʠ ʚʳʙʦʨʝ ʤʦʜʝʣʝʡ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ɺɸʉʆ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʜʚʘ ʪʠʧʘ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ: 

¶ ʩʝʡʩʤʦʛʝʥʝʨʠʨʫʶʱʠʝ ʩʪʨʫʢʪʫʨʳ, ʪʘʢʠʝ ʢʘʢ ʘʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ ʩ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠ-

ʝʡ ʦʙ ʠʭ ʧʘʨʘʤʝʪʨʘʭ (ʣʠʥʝʡʥʘʷ ʤʦʜʝʣʴ); 

¶ ʟʦʥʳ ʨʘʩʩʝʷʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʷʚʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʩ ʢʦʥʢʨʝʪʥʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ (ʧʣʦʱʘʜʥʘʷ ʠʣʠ ʟʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ).  

ɼʣʷ ʙʦʣʴʰʝʡ ʘʢʢʫʨʘʪʥʦʩʪʠ ʘʥʘʣʠʟʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʪʦʯʝʯʥʘʷ ʤʦʜʝʣʴ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʨʝʜʣʦʞʝʥʥʘʷ ɻʦʨʜʦʥʦʤ ɺʫʫ (Woo, 1996), ʢʦʪʦʨʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʠʩʧʦʣʴʟʫʝʪ ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʷʚʣʷʝʪʩʷ ʥʘʠʤʝʥʝʝ ʩʫʙʲʝʢʪʠʚʥʦʡ, ʚ ʦʪʣʠ-

ʯʠʝ ʦʪ ʤʦʜʝʣʠ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʠ ʟʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʨʠ ʥʝʟʘ-

ʚʠʩʠʤʳʭ ʪʠʧʘ ʤʦʜʝʣʝʡ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʨʘʩʯʝʪʦʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

 

ɼʘʥʥʳʝ ʠ ʠʭ ʘʥʘʣʠʟ 

 

ʃʠʥʝʡʥʘʷ ʤʦʜʝʣʴ ʩʪʨʦʠʣʘʩʴ ʧʨʝʠʤʫɦʝʩʪʚʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦʙ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʘʭ ʢʘʢ 

ʚʦʟʤʦʞʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʂʘʪʘʣʦʛʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʧʦ-

ʩʪʨʦʝʥʠʷ ʟʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ, ʘ 
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ʪʘʢʞʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʨʨʠʪʦʨʠʠ. ʊʘʢʞʝ ʢʘʪʘʣʦʛ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʘʩʯʝʪʦʚ ʧʦ ʪʦʯʝʯʥʦʡ ʤʦʜʝʣʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ. 

 

ʉʝʡʩʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

 

ɸʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʜʚʘ ʢʘʪʘʣʦʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ: ʢʘʪʘʣʦʛ CASRI-EMCA ʠ ʢʘʪʘʣʦʛ ɻʝʦʣʦʛʠʯʝ-

ʩʢʦʡ ʩʣʫʞʙʳ ʉʐɸ ï USGS ʢʘʪʘʣʦʛ (http://earthquake.usgs.gov). ɺ ʢʘʪʘʣʦʛʝ CASRI-EMCA ʟʥʘʯʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʤʘʛʥʠʪʫʜ ʧʝʨʝʩʯʠʪʘʥʳ ʚ ʟʥʘʯʝʥʠʷ ʤʦʤʝʥʪʥʦʡ ʤʘʛʥʠʪʫʜʳ Mw (Mikhailova et al., 2015). 

ʂʘʪʘʣʦʛ USGS ʠʩʧʦʣʴʟʫʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥ ʪʠʧ ʤʘʛʥʠʪʫʜʳ ï mb, ʧʦʵʪʦʤʫ ʦʥ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʦʜ-

ʥʦʨʦʜʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʠʧʘ ʤʘʛʥʠʪʫʜ. ɿʥʘʯʝʥʠʷ ʤʘʛʥʠʪʫʜʳ mb ʚ ʢʘʪʘʣʦʛʝ USGS ʧʝʨʝʩʯʠʪʳʚʘ-

ʣʠʩʴ ʚ ʟʥʘʯʝʥʠʷ ʤʦʤʝʥʪʥʦʡ ʤʘʛʥʠʪʫʜʳ Mw ʧʨʠ ʧʦʤʦʱʠ ʫʨʘʚʥʝʥʠʡ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʉʢʦʨʜʠʣʠʩʦʤ 

(Scordilis, 2006). ʂʘʪʘʣʦʛ CASRI-EMCA ʦʭʚʘʪʳʚʘʝʪ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ, ʥʘʯʠ-

ʥʘʷ ʩ ʠʩʪʦʨʠʯʝʩʢʠʭ ʚʨʝʤʝʥ, ʥʦ ʷʚʣʷʝʪʩʷ ʤʝʥʝʝ ʦʜʥʦʨʦʜʥʳʤ ʧʦ ʪʠʧʘʤ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʛʥʠʪʫʜ. ʇʦ-

ʵʪʦʤʫ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʘ ʢʘʪʘʣʦʛʘ ʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʚʪʦʨʷʝ-

ʤʦʩʪʠ ʩʦʙʳʪʠʡ. ʆʙʲʝʜʠʥʝʥʥʡr ʥʘʤʠ ʢʘʪʘʣʦʛ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʦʜʝʨʞʘʣ ʩʦʙʳʪʠʷ ʩ 883 ʛ. ʧʦ 2016 ʛ. ʚ 

ʟʥʘʯʝʥʠʷʭ Mw ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɼʘʥʥʳʡ ʢʘʪʘʣʦʛ ʧʦʜʚʝʨʛʩʷ ʜʝʢʣʘʩʪʝʨʠʟʘʮʠʠ ï ʫʜʘʣʝʥʠʶ ʠʟ ʢʘʪʘʣʦʛʘ ʬʦʨʰʦʢʦʚ ʠ ʘʬʪʝʨʰʦ-

ʢʦʚ. ɼʣʷ ʵʪʦʡ ʧʨʦʮʝʜʫʨʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʡ ʤʝʪʦʜ ɻʘʨʜʥʝʨʘ ʠ ʂʥʦʧʦʬʬʘ (Gardner 

et al., 1974). ɼʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʜʦʢʪʦʨʦʤ ʈʘʤʦʥʦʤ ʉʝʢʘʥʝʣʝʤ (Ramon Secanel) ʠʟ 

ʢʦʤʧʘʥʠʠ GEOTER ʚʦ ʚʨʝʤʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʚ ʧʨʦʝʢʪʝ ʧʦ ʦʮʝʥʢʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ 

ʨʘʡʦʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʈʦʛʫʥʩʢʦʡ ɻʕʉ (ʧʝʨʩʦʥʘʣʴʥʦʝ ʩʦʦʙʱʝʥʠʝ). ɼʝʢʣʘʩʪʝʨʠʟʦʚʘʥʥʳʡ ʦʙʲʝʜʠ-

ʥʝʥʥʳʡ ʢʘʪʘʣʦʛ CASRI-EMCA ʠ USGS ʩʦʜʝʨʞʠʪ 7513 ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ 3,9 Ò Mw Ò 7,5 c 

883 ʧʦ 2016 ʛʛ., ʠ 20891 ʛʣʫʙʦʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩ 4,6 Ò Mw Ò 8,2 ʩ 1832 ʧʦ 2016 ʛʛ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʵʧʠʮʝʥʪʨʦʚ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2. 

ɼʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘ-

ʥʦʚʠʪʴ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʘʨʘʤʝʪʨʳ ʩʦʙʳʪʠʷ (ʚ ʯʘʩʪʥʦʩʪʠ, ʝʛʦ ʤʘʛʥʠʪʫʜʘ) 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʩ ʦʜʠʥʘʢʦʚʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ, ʪ. ʝ. ʧʝʨʠʦʜ ʧʦʣʥʦʪʳ ʢʘʪʘʣʦʛʘ. ʇʝʨʠʦʜʳ ʧʦʣʥʦʪʳ ʠʩ-

ʧʦʣʴʟʫʝʤʦʛʦ ʢʘʪʘʣʦʛʘ ʜʣʷ ʢʦʨʦʚʳʭ ʠ ʛʣʫʙʦʢʦʬʦʢʫʩʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1 ʠ ʥʘ 

ʨʠʩ. 3. ɺʳʙʦʨ ʠʥʪʝʨʚʘʣʦʚ ʛʣʫʙʠʥ ʜʣʷ ʢʦʨʦʚʳʭ ʠ ʛʣʫʙʦʢʦʬʦʢʫʩʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʙʫʜʝʪ ʦʙʲʷʩʥʝʥ 

ʥʠʞʝ. 

 
 ʉʡʪ. 2. ʉʙʪʨʩʞʝʞʤʞʦʡʞ ʶʨʡʯʞʦʫʩʧʛ ʣʧʩʧʛʴʮ (ʫʧʰʣʡ ʣʩʙʪʦʧʜʧ ʯʛʞʫʙ) ʡ ʜʤʬʚʧʣʡʮ (ʫʧʰʣʡ ʪʡʦʞʜʧ ʯʛʞʫʙ) ʠʞʥ-
ʤʞʫʩʸʪʞʦʡʢ ʦʙ ʡʠʬʰʙʞʥʧʢ ʫʞʩʩʡʫʧʩʡʡ. 

http://earthquake.usgs.gov/
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ʊʘʙʣʠʮʘ 1 

ʇʦʣʥʦʪʘ ʢʘʪʘʣʦʛʘ ʜʣʷ ʢʦʨʦʚʳʭ ʠ ʛʣʫʙʦʢʦʬʦʢʫʩʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

 

ʄʘʛʥʠʪʫʜʘ, Mw ʇʝʨʠʦʜ ʧʦʣʥʦʪʳ ʢʘʪʘʣʦʛʘ, ʛʦʜʘ ʅʘʯʘʣʦ ʧʝʨʠʦʜʘ, ʛʦʜ 

ʂʦʨʦʚʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ (H Ò 45 ʢʤ) 

3,2-4,4 6 2010 

4,5 15 2001 

4,6 54 1982 

4,7 56 1960 

5,0 56 1960 

5,5 92 1924 

6,0 96 1920 

6,5 136 1880 

7,0 146 1870 

8,2 146 1870 

 

ɻʣʫʙʦʢʦʬʦʢʫʩʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ (H Ó 70 ʢʤ) 

4,7 56 1960 

5,0 58 1955 

5,5 75 1938 

6,0 110 1906 

6,5 114 1902 

7 114 1902 

7,5 114 1902 

8 116 1898 

 
 

ʉʡʪ. 3. ʈʧʤʦʧʫʙ ʣʙʫʙʤʧʜʧʛ ʠʞʥʤʞʫʩʸʪʞʦʡʢ ʡ ʨʙʩʙʥʞʫʩʴ ʬʩʙʛʦʞʦʡʸ ɼʬʫʞʦʚʞʩʜʙ-ʉʡʮʫʞʩʙ ʝʤʸ  
ʣʙʫʙʤʧʜʧʛ CASRI-EMCA ʡ USGS. 
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ʄʦʜʝʣʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʚʠʜʝ ʟʦʥ 

 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʧʨʦʷʚʣʷʶʪʩʷ ʜʚʘ ʪʠʧʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ: ʢʦʨʦʚʳʝ ʥʝʛʣʫʙʦʢʠʝ ʠ 

ʛʣʫʙʦʢʦʬʦʢʫʩʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʇʘʤʠʨʦ-ɻʠʥʜʫʢʫʰʩʢʦʡ ʟʦʥʳ. ʂʘʢ ʦʪʤʝʯʘʝʪʩʷ ʚ ʨʘʙʦʪʝ (Scheider 

et al., 2019), ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʊʘʜʞʠʢʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʤʦʱʥʦʩʪʴ ʟʝʤʥʦʡ ʢʦʨʳ ʩʦʩʪʘʚʣʷʝʪ  

35-45 ʢʤ, ʫʚʝʣʠʯʠʚʘʷʩʴ ʚ ʩʪʦʨʦʥʫ ʇʘʤʠʨʘ ʜʦ ~ 55 ʢʤ, ʠ ʜʦʩʪʠʛʘʝʪ ʛʣʫʙʠʥʳ 65-75 ʢʤ ʥʘ ʇʘʤʠʨʝ ʠ 

ɻʠʥʜʫʢʫʰʝ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʥʘʤʠ ʚʳʙʨʘʥʳ ʛʣʫʙʠʥʳ ʛʠʧʦʮʝʥʪʨʦʚ ʜʣʷ ʢʦʨʦ-

ʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʅ Ò 45 ʢʤ, ʘ ʜʣʷ ʛʣʫʙʦʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʅ Ó 70 ʢʤ. ʂʦʣʠʯʝʩʪʚʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʩ ʛʣʫʙʠʥʘʤʠ ʛʠʧʦʮʝʥʪʨʦʚ ʦʪ 46 ʜʦ 69 ʢʤ ʚ ʠʩʧʦʣʴʟʫʝʤʦʤ ʢʘʪʘʣʦʛʝ ʩʦʩʪʘʚʣʷʝʪ 1%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘ 

ʪʘʢʞʝ ʩ ʫʯʝʪʦʤ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʛʣʫʙʠʥ ʛʠʧʦʮʝʥʪʨʦʚ, ʤʦʞʥʦ ʜʦʧʫʩʪʠʪʴ, ʯʪʦ ʚʳʙʨʘʥʥʳʝ ʥʘʤʠ 

ʠʥʪʝʨʚʘʣʳ ʛʣʫʙʠʥ ʛʠʧʦʮʝʥʪʨʦʚ ʚʧʦʣʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʭʘʨʘʢʪʝʨʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʠʭ ʜʚʫʭ ʪʠʧʦʚ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ɺʳʜʝʣʝʥʠʝ ʟʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʦʩʠʪ ʜʦʩʪʘʪʦʯʥʦ ʩʫʙʲʝʢʪʠʚʥʳʡ 

ʭʘʨʘʢʪʝʨ ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʯʝʪʢʠʭ ʢʨʠʪʝʨʠʝʚ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ. ʇʦʵʪʦʤʫ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʝ-

ʩʢʦʣʴʢʦ ʤʦʜʝʣʝʡ ʟʦʥ ʜʣʷ ʩʥʠʞʝʥʠʷ ʚʣʠʷʥʠʷ ʩʫʙʲʝʢʪʠʚʥʦʩʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ. ɼʚʝ ʤʦʜʝʣʠ ʟʦʥ ʧʨʠʤʝʥʷʣʠʩʴ ʜʣʷ ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʛʣʫʙʠʥʘʤʠ ʛʠʧʦʮʝʥʪʨʦʚ 

ʅ Ò 45 ʢʤ, ʠ ʦʜʥʘ ʤʦʜʝʣʴ ï ʜʣʷ ʛʣʫʙʦʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʅ Ó 70 ʢʤ, ʧʦʩʢʦʣʴʢʫ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʛʣʫʙʦʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʦʚʦʣʴʥʦ ʣʦʢʘʣʠʟʠʨʦʚʘʥʦ. 

ʇʝʨʚʘʷ ʤʦʜʝʣʴ ʟʦʥ ʥʘʟʚʘʥʘ ʥʘʤʠ çɿʦʥʳ-1è, ʚʪʦʨʘʷ ï çɿʦʥʳ-2è ʠ ʪʨʝʪʴʷ, ʜʣʷ ʛʣʫʙʦʢʠʭ, ï 

çɿʦʥʳ-3è. ʄʦʜʝʣʴ çɿʦʥʳ-1è ʩʦʩʪʦʠʪ ʠʟ 19 ʟʦʥ ʠ ʦʩʥʦʚʘʥʘ ʥʘ ʦʧʳʪʝ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ, ʤʦʜʝʣʴ çɿʦʥʳ-

2è ʚʟʷʪʘ ʠʟ ʨʘʙʦʪʳ (Ullah et al., 2015) ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʥʘʤʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʦʩʪʦʠʪ ʠʟ 

28 ʟʦʥ. ʄʦʜʝʣʴ çɿʦʥʳ-3è ʩʦʩʪʦʠʪ ʠʟ 3 ʟʦʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʣʫʙʦʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʄʦʜʝʣʴ çɿʦ-

ʥ -r1è ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 4 ʩʦʚʤʝʩʪʥʦ ʩ ʤʦʜʝʣʴʶ ʛʣʫʙʦʢʠʭ ʟʦʥ çɿʦʥʳ-3è, ʘ ʤʦʜʝʣʴ çɿʦʥʳ-2è ï ʥʘ 

ʨʠʩ. 5, ʪʘʢʞʝ ʩʦʚʤʝʩʪʥʦ ʩ ʤʦʜʝʣʴʶ çɿʦʥʳ-3è. 

 

 
ʉʡʪ. 4. ʅʧʝʞʤʵ ʠʧʦ çʀʧʦ-ɹ1è ʪʧʛʥʞʪʫʦʧ ʪ ʥʧʝʞʤʵʷ ʠʧʦ çʀʧʦʴ-3è. 



Seysmologiya muammolari *  ʇʨʦʙʣʝʤʳ ʩʝʡʩʤʦʣʦʛʠʠ * Seismology problems *  ̄ 1, ʪ.4, 2022  

 

 

 

36 

 

 
ʉʡʪ. 5. ʅʧʝʞʤʵ ʠʧʦ çʀʧʦʴ-2è ʪʧʛʥʞʪʫʦʧ ʪ ʥʧʝʞʤʵʷ ʠʧʦ çʀʧʦʴ-3è. 

 

ɼʣʷ ʢʘʞʜʦʡ ʟʦʥʳ ʚʦ ʚʩʝʭ ʤʦʜʝʣʷʭ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʘʨʘʤʝʪʨʳ ʫʨʘʚʥʝʥʠʷ ɻʫʪʝʥʙʝʨʛʘ-

ʈʠʭʪʝʨʘ (Richter, 1958) ʩ ʫʯʝʪʦʤ ʧʦʣʥʦʪʳ ʢʘʪʘʣʦʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ: 

, 

 

ʛʜʝ M ï ʤʘʛʥʠʪʫʜʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, N ï ʢʦʣʠʯʝʩʪʚʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚʳʰʝ ʟʘʜʘʥʥʦʡ ʤʘʛʥʠʪʫʜʳ,  

a ʠ b ï ʧʦʢʘʟʘʪʝʣʴ ʘʢʪʠʚʥʦʩʪʠ ʠ ʥʘʢʣʦʥ ʛʨʘʬʠʢʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢʞʝ ʦʧʨʝʜʝʣʷʣʦʩʴ ʟʥʘʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʙʣʶʜʝʥʥʦʡ ʤʘʛʥʠʪʫʜʳ ʚ ʢʘʞʜʦʡ ʟʦʥʝ 

ʠʟ ʢʘʪʘʣʦʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʂʦʵʬʬʠʮʠʝʥʪʳ a ʠ b ʜʣʷ ʟʦʥ ʤʦʜʝʣʠ çɿʦʥʳ-2è ʚʟʷʪʳ ʠʟ ʧʫʙʣʠʢʘ-

ʮʠʠ (Ullah et al., 2015). 

ɿʥʘʯʝʥʠʝ ɚ (ʣʷʤʙʜʘ ï ʢʦʣʠʯʝʩʪʚʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʛʦʜ ʜʣʷ ʩʦʙʳʪʠʡ ʙʦʣʴʰʝ ʟʘʜʘʥʥʦʡ 

ʧʦʨʦʛʦʚʦʡ ʤʘʛʥʠʪʫʜʳ) ʚʳʯʠʩʣʷʣʦʩʴ ʚ ʢʘʞʜʦʡ ʟʦʥʝ ʜʣʷ ʧʦʨʦʛʦʚʦʡ ʤʘʛʥʠʪʫʜʳ Mw = 5. 

ʇʦʤʠʤʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʙʣʶʜʝʥʥʦʡ ʤʘʛʥʠʪʫʜʳ, ʫʩʪʘʥʘʚʣʠʚʘʣʦʩʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘ-

ʯʝʥʠʝ Mw ʚ ʢʘʞʜʦʡ ʟʦʥʝ, ʠʩʭʦʜʷ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʦʦʙʨʘʞʝʥʠʡ. ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʙʣʶʜʝʥ-

ʥʦʡ ʤʘʛʥʠʪʫʜʝ Mw Ó 7,5 ʢ ʝʝ ʟʥʘʯʝʥʠʶ ʧʨʠʙʘʚʣʷʣʦʩʴ 0,3 ʝʜʠʥʠʮʳ, ʧʨʠ Mw Ò 7,4 ʜʦʙʘʚʣʷʣʦʩʴ 

0,5 ʝʜʠʥʠʮ. ʇʘʨʘʤʝʪʨʳ a ʠ b ʫʨʘʚʥʝʥʠʷ ɻʫʪʝʥʙʝʨʛʘ-ʈʠʭʪʝʨʘ ʠ ʟʥʘʯʝʥʠʷ ʤʘʛʥʠʪʫʜ Mw ʜʣʷ ʚʳ-

ʜʝʣʝʥʥʳʭ ʟʦʥ ʚʩʝʭ ʪʨʝʭ ʤʦʜʝʣʝʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2. 
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ʊʘʙʣʠʮʘ 2  

ʇʘʨʘʤʝʪʨʳ a ʠ b ʫʨʘʚʥʝʥʠʷ ɻʫʪʝʥʙʝʨʛʘ-ʈʠʭʪʝʨʘ ʠ ʟʥʘʯʝʥʠʷ ʤʘʛʥʠʪʫʜ Mw-ʤʘʢʩ.  

ʜʣʷ ʚʳʜʝʣʝʥʥʳʭ ʟʦʥ 

ɿʦʥʳ-1 a b 
ɚ (Mw 

= 5) 

Mw 

ʥʘʙʣʶ-

ʜʝʥʥʘʷ 

Mw- 

ʤʘʢʩ. 
ɿʦʥʳ-2 a b 

ɚ (Mw 

= 5) 

Mw 

ʥʘʙʣʶ-

ʜʝʥʥʘʷ 

Mw- 

ʤʘʢʩ. 

Z 1 5.33 1.196 0.224 5.7 6.2 ZN1 2 0.72 0.025 6.5 7 

Z 2 
6.138 1.196 1.439 6.3 6.8 

ZN2 
2.3 0.68 0.079 7.2 7.7 

Z 3 
6.138 1.196 1.439 6 6.5 

ZN3 
2.1 1 0.001 5.8 6.3 

Z 4 
4.83 1.07 0.302 6.4 6.9 

ZN4 
2.5 0.84 0.020 6 6.5 

Z 5 
5.13 1.04 0.851 5.9 6.4 

ZN5 
2.2 0.6 0.158 6.6 7.1 

Z 6 
4.15 0.83 1.000 6.2 6.7 

ZN6 
3.6 0.77 0.562 6.9 7.4 

Z 7 
5.12 1.01 1.175 7.1 7.6 

ZN7 
3.6 0.95 0.071 7.5 7.8 

Z 8 
4.56 0.91 1.023 7.5 7.8 

ZN8 
3 0.73 0.224 6.6 7.1 

Z 9 
4 0.86 0.501 6.1 6.6 

ZN9 
2.6 0.7 0.126 6.7 7.2 

Z 10 
5.08 1.02 0.955 6.9 7.4 

ZN10 
2 0.72 0.025 5.6 6.1 

Z 11 
5.18 1.09 0.537 6.6 7.1 

ZN11 
3.4 0.89 0.089 6.4 6.9 

Z 12 
3.857 0.922 0.177 5.4 5.9 

ZN12 
3.1 0.76 0.200 7.3 7.8 

Z 13 
4.316 0.992 0.227 7.2 7.7 

ZN13 
3.9 0.8 0.794 7.1 7.6 

Z 14 
5.64 1.11 1.230 5.7 6.2 

ZN14 
3 0.77 0.141 7.5 7.8 

Z 15 
4.463 0.992 0.318 6.5 7 

ZN15 
3.5 0.84 0.200 7.3 7.8 

Z 16 
4 0.86 0.501 5.9 6.4 

ZN16 
3.3 0.85 0.112 5.9 6.4 

Z 17 
5.676 1.198 0.485 5.6 6.1 

ZN17 
4.3 1 0.200 5.9 6.4 

Z 18 
5.91 1.16 1.288 6.4 6.9 

ZN18 
4.7 0.98 0.631 6.5 7 

Z 19 
4.63 1.05 0.240 6 6.5 

ZN19 
2.2 0.61 0.141 6.7 7.2 

ɿʦʥʳ-3   ZN20 2.3 0.6 
ɿʅ1 

7.3 7.8 

Dzone 1 9.14 1.72 3.467 6.4 6.9 
ZN21 

3.2 0.79 0.178 6.1 6.6 

Dzone 2 5.6 0.937 8.222 8.2 8.2 
ZN22 

3.9 0.87 0.355 6.8 7.3 

Dzone 3 6.73 1.16 8.551 7.4 7.9 
ZN23 

3.3 0.9 0.063 7 7.5 

      
ZN24 

3.1 0.81 0.112 7.1 7.6 

      
ZN25 

3.1 0.72 0.316 5.9 6.4 

      
ZN26 

3 0.72 0.251 6.3 6.8 

      
ZN27 

3 0.68 0.398 7.6 7.9 

      
ZN28 

3.1 0.84 0.079 6.1 6.6 

 

ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʝ ʤʦʜʝʣʠ ʜʣʷ ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚʳʯʠʩʣʷʣʠʩʴ 

ʩʦʚʤʝʩʪʥʦ ʩ ʤʦʜʝʣʴʶ ʜʣʷ ʛʣʫʙʦʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

 

ɸʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ ʠ ʣʠʥʝʡʥʘʷ ʤʦʜʝʣʴ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ 

 

ʃʠʥʝʡʥʘʷ ʤʦʜʝʣʴ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʘʢʪʠʚʥʳʭ 

ʨʘʟʣʦʤʘʭ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʧʦʩʦʙʥʳʭ ʛʝʥʝʨʠʨʦʚʘʪʴ ʩʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ɺʳʜʝʣʝʥʠʝ ʪʘʢʠʭ 

ʨʘʟʣʦʤʦʚ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. ʇʨʠʯʠʥʘ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠʥ-

ʬʦʨʤʘʮʠʠ ʦ ʧʨʦʰʣʳʭ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʜʚʠʞʢʘʤʠ ʧʦ ʢʦʥʢʨʝʪʥʳʤ ʨʘʟ-

ʣʦʤʘʤ, ʦ ʩʢʦʨʦʩʪʷʭ ʩʤʝʱʝʥʠʡ ʧʦ ʨʘʟʣʦʤʘʤ ʠ ʥʘʢʦʧʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ, ʦ ʤʘʢʩʠʤʘʣʴʥʳʭ ʤʘʛ-

ʥʠʪʫʜʘʭ ʚʦʟʤʦʞʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʥʘʤʠ ʟʘ ʘʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ ʙʳʣʠ 

ʧʨʠʥʷʪʳ ʪʝ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʧʨʠʟʥʘʢʠ ʧʦʜʚʠʞʝʢ ʟʘ ʚʝʨʭʥʠʡ ʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥ ʠ ʧʦʪʝʥʮʠ-

ʘʣʴʥʦ ʩʧʦʩʦʙʥʳ ʛʝʥʝʨʠʨʦʚʘʪʴ ʩʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. 

ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʡ ʧʦ ʨʘʟʣʦʤʫ, ʦʙʳʯʥʦ ʚʳʨʘʞʘʝʤʘʷ ʚ ʤʤ/ʛʦʜ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʨʠʟʥʘʢʘʤ ʜʚʠʞʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʘʢʦʧʣʝʥʠʝ 
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ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʧʣʦʩʢʦʩʪʠ ʨʘʟʨʳʚʘ. ʇʦ ʵʪʠʤ ʜʘʥʥʳʤ ʤʦʞʥʦ ʢʦʩʚʝʥʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʚʪʦʨʷʝ-

ʤʦʩʪʴ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɼʚʘ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʩʤʝʱʝ-

ʥʠʡ ʥʘ ʦʩʥʦʚʝ:  

1) ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ 2) ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʨʠ ʧʦʤʦʱʠ ʛʝʦʜʝʟʠʠ ʠʣʠ GPS, ʘ 

ʪʘʢʞʝ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʭʦʜʢʠ ʪʨʘʥʰʝʡ ʚ ʟʦʥʝ ʨʘʟʣʦʤʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʪʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʯʝʥʴ 

ʦʛʨʘʥʠʯʝʥʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʘʭ ʠʟ 6 ʙʘʟ 

ʜʘʥʥʳʭ ʧʦ ʘʢʪʠʚʥʳʤ ʨʘʟʣʦʤʘʤ: 

1. ʂʘʨʪʘ çʊʝʢʪʦʥʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥʘè, ʤʘʩʰʪʘʙʘ 1:500000 (ʏʝʨʥʝʨ ʠ ʜʨ., 1990). 

2. ɸʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ ɸʣʴʧʠʡʩʢʦ-ɻʠʤʘʣʘʡʩʢʦʛʦ ʧʦʷʩʘ (ʊʨʠʬʦʥʦʚ ʠ ʜʨ., 2002). 

3. ɺʝʨʦʷʪʥʳʝ ʯʝʪʚʝʨʪʠʯʥʳʝ ʨʘʟʣʦʤʳ ɸʬʛʘʥʠʩʪʘʥʘ (Chester et al., 2007). 

4. ɹʘʟʘ ʜʘʥʥʳʭ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʧʨʦʝʢʪʘ CASRI (Abdrakhmatov, 2009). 

5. ɸʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ ɺʦʩʪʦʯʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ (ʀʙʨʘʛʠʤʦʚ, 1978; ɸʨʪʳʢʦʚ ʠ ʜʨ., 

2012). 

6. ɹʘʟʘ ʜʘʥʥʳʭ ʯʝʪʚʝʨʪʠʯʥʳʭ ʨʘʟʣʦʤʦʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ (Mohadjer et al., 2016).  

ʅʘ ʢʘʨʪʝ çʊʝʢʪʦʥʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥʘè ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʣʦʤʳ ʪʦʣʴʢʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘ-

ʜʞʠʢʠʩʪʘʥʘ. ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʫʯʝʪʘ ʚʣʠʷʥʠʷ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʊʘʜʞʠʢʠ-

ʩʪʘʥʘ ʥʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʛʦʨʘʟʜʦ ʙʦʣʴʰʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʩʦʚʧʘʜʘʶʱʘʷ ʩ ʦʙʣʘʩʪʴʶ, ʜʣʷ ʢʦʪʦ-

ʨʦʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʤʦʜʝʣʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʚʠʜʝ ʟʦʥ. ɼʘʥʥʳʝ ʙʨʘʣʠʩʴ ʠʟ ʫʢʘʟʘʥ-

ʥʳʭ ʚʳʰʝ ʠʩʪʦʯʥʠʢʦʚ ʠ ʟʘʥʦʩʠʣʠʩʴ ʚ ɻʀʉ ʙʘʟʫ ʜʘʥʥʳʭ, ʩʦʩʪʘʚʣʝʥʥʫʶ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤ-

ʤʳ ArcGIS Desktop, ʛʜʝ ʠ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʦʪʙʦʨ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ, ʢʘʢ ʣʠʥʝʡʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʇʦʩʣʝ ʦʪʙʦʨʘ ʚʳʧʦʣʥʷʣʘʩʴ ʣʠʥʝʘʨʠʟʘʮʠʷ ʨʘʟʣʦʤʦʚ ʠ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʩʝʛʤʝʥʪʳ 

ʪʝʭ ʨʘʟʣʦʤʦʚ, ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʧʨʝʚʦʩʭʦʜʠʣʘ 220-250 ʢʤ. ʈʘʟʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ, ʚ ʦʩʥʦʚʥʦʤ, 

ʧʦ ʤʝʩʪʘʤ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʟʣʦʤʘ.  

ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʦʟʤʦʞʥʘʷ ʤʘʛʥʠʪʫʜʘ ʩʦʙʳʪʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʦʥʢʨʝʪʥʳʤ ʨʘʟʣʦʤʦʤ, 

ʦʙʳʯʥʦ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʜʣʠʥʝ ʨʘʟʣʦʤʘ ʠʣʠ ʧʦ ʧʣʦʱʘʜʠ ʧʣʦʩʢʦʩʪʠ ʨʘʟʨʳʚʘ ʩ ʧʨʝʜʧʦʣʦʞʝʥʠʝʤ 

ʦ ʩʦʦʪʥʦʰʝʥʠʠ ʝʛʦ ʜʣʠʥʳ ʩ ʰʠʨʠʥʦʡ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ. ɼʣʷ ʢʦʨʦʚʳʭ ʨʘʟʣʦʤʦʚ ʧʣʦʩʢʦʩʪʴ ʨʘʟ-

ʨʳʚʘ ʥʝ ʜʦʣʞʥʘ ʚʳʭʦʜʠʪʴ ʟʘ ʧʨʝʜʝʣʳ ʟʝʤʥʦʡ ʢʦʨʳ. 

ʇʦʩʢʦʣʴʢʫ ʨʘʟʥʳʤʠ ʘʚʪʦʨʘʤʠ ʧʨʠʥʠʤʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʚʦʟ-

ʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʤʘʛʥʠʪʫʜ ʜʣʷ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ, ʜʣʷ ʚʩʝʭ ʚʳʜʝʣʝʥʥʳʭ ʨʘʟʣʦʤʦʚ ʠ ʠʭ ʩʝʛ-

ʤʝʥʪʦʚ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʚʝʨʦʷʪʥʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʘʛʥʠʪʫʜʘ Mw ʧʦ ʵʤʧʠʨʠʯʝʩʢʦʤʫ ʫʨʘʚʥʝ-

ʥʠʶ, ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʚ (Leonard, 2010): 

Mw = a + b * log RA, 

ʛʜʝ Mw ï ʤʦʤʝʥʪʥʘʷ ʤʘʛʥʠʪʫʜʘ, RA ï ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʨʳʚʘ, ʢʤ2, a ʠ b ï ʵʤʧʠʨʠʯʝ-

ʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ a = 1 ʠ b = 4. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʥʠʬʠʮʠʨʦʚʘʣʦʩʴ ʦʧʨʝʜʝ-

ʣʝʥʠʝ Mw_max, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʦʥʩʝʨʚʘʪʠʚʥʦʤʫ ʚʘʨʠʘʥʪʫ.   

ʇʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʨʳʚʘ RA ʦʧʨʝʜʝʣʷʣʘʩʴ, ʠʩʭʦʜʷ ʠʟ ʜʦʧʫʱʝʥʠʡ, ʯʪʦ ʩʦʦʪʥʦʰʝ-

ʥʠʝ ʜʣʠʥʳ ʨʘʟʣʦʤʘ ʠ ʝʛʦ ʰʠʨʠʥʳ ʨʘʚʥʦ 1/4. ʕʪʦ ʜʦʧʫʱʝʥʠʝ ʩʜʝʣʘʥʦ ʠʟ ʪʦʛʦ, ʯʪʦ ʩʨʝʜʥʷʷ ʤʘʢ-

ʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʘʡʦʥʝ ʨʘʚʥʘ 50 ʢʤ. ʇʨʠ ʜʣʠʥʝ ʨʘʟʣʦʤʘ 

ʚ 200 ʢʤ ʰʠʨʠʥʘ ʧʣʦʩʢʦʩʪʠ ʨʘʟʨʳʚʘ ʧʨʠ ʪʘʢʦʤ ʜʦʧʫʱʝʥʠʠ ʩʦʩʪʘʚʠʪ 50 ʢʤ, ʪ. ʝ. ʥʝ ʧʨʝʚʳʩʠʪ 

ʚʝʣʠʯʠʥʫ ʤʦʱʥʦʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ. 

ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, 97 ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʠ ʠʭ ʩʝʛʤʝʥʪʦʚ ʚʳʙʨʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ 

ʣʠʥʝʡʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʠʭ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 6, ʘ ʧʘʨʘʤʝʪʨʳ ʧʨʠ-

ʚʝʜʝʥʳ ʚ ʪʘʙʣ. 3. ʊʨʠ ʪʠʧʘ ʧʦʜʚʠʞʝʢ ʧʦ ʨʘʟʣʦʤʘʤ ʫʯʠʪʳʚʘʣʠʩʴ ʧʨʠ ʨʘʩʯʝʪʘʭ: ʩʜʚʠʛ, ʚʟʙʨʦʩ ʠ 

ʩʙʨʦʩ. 

ɼʣʷ ʨʘʟʣʦʤʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʊʘʜʞʠʢʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘ-

ʯʝʥʠʝ ʤʘʛʥʠʪʫʜʳ Mw ʧʨʠʥʷʪʦ ʨʘʚʥʳʤ 6 (ʨʘʟʣʦʤʳ 34, 37, 38 ʠ 39 ʚ ʪʘʙʣ. 3), ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʠ ʟʘʪʫʭʘʶʪ ʚ ʩʦʣʝʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʚʝʨʭʥʝʡ ʶʨʳ ʥʘ ʛʣʫʙʠʥʝ 7-12 ʢʤ (Burtman & Molnar, 1993; Brookýeld & Hashmat, 2001; Carrapa 

et al., 2015; Klocke et al., 2015). ʇʦʵʪʦʤʫ ʚʝʩʴʤʘ ʤʘʣʦʚʝʨʦʷʪʥʦ, ʯʪʦ ʜʣʷ ʥʠʭ ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʘʛ-

ʥʠʪʫʜʘ ʙʫʜʝʪ ʙʦʣʝʝ 6 ʝʜʠʥʠʮ. 
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ʉʡʪ. 6. ɹʣʫʡʛʦʴʞ ʩʙʠʤʧʥʴ ʡ ʡʮ ʪʞʜʥʞʦʫʴ, ʨʩʡʦʸʫʴʞ ʛ ʣʙʰʞʪʫʛʞ ʤʡʦʞʢʦʴʮ ʡʪʫʧʰʦʡʣʧʛ  

ʠʞʥʤʞʫʩʸʪʞʦʡʢ ʪʧ ʠʦʙʰʞʦʡʸʥʡ ʛʞʩʧʸʫʦʧʢ ʥʙʣʪʡʥʙʤʵʦʧʢ ʥʙʜʦʡʫʬʝʴ. 

 

ʊʘʙʣʠʮʘ 3 

ˉ 
ɼʣʠʥʘ, 

ʢʤ 

ʊʠʧ ʧʦ-

ʜʚʠʞʢʠ 

ʉʢʦʨʦʩʪʴ 

ʩʤʝʱʝʥʠʷ, 

ʤʤ/ʛʦʜ 

ʋʛʦʣ ʧʘ-

ʜʝʥʠʷ 
ɸʟʠʤʫʪ ʅʘʠʤʝʥʦʚʘʥʠʝ Mw_ʤʘʢʩ. 

1 187 ɺʟʙʨʦʩ 1 30 SE ɿʘʧʘʜʥʳʡ ʏʘʪʢʘʣ 8 

2 193 ɺʟʙʨʦʩ 1 30 SE ʖʞʥʳʡ ɸʪʦʡʥʦʢ 8 

3 167 ɺʟʙʨʦʩ 1 30 SE ɹʝʟ ʥʘʟʚʘʥʠʷ 7,9 

4 202 ʉʜʚʠʛ 5 90 NW ʊʘʣʘʩʦ-ʌʝʨʛʘʥʩʢʠʡ 1 8,1 

5 122 ʉʜʚʠʛ 5 90 NW ʊʘʣʘʩʦ-ʌʝʨʛʘʥʩʢʠʡ 2 7,6 

6 93 ɺʟʙʨʦʩ 1 30 SE ʏʘʥʛʳʨʪʘʰʩʢʠʡ 7,4 

7 164 ɺʟʙʨʦʩ 1 30 SE ʖʞʥʦ-ʌʝʨʛʘʥʩʢʠʡ 7,9 

8 86 ɺʟʙʨʦʩ 1 60 S ʖʞʥʦ-ʌʝʨʛʘʥʩʢʠʡ 1 7,3 

9 95 ɺʟʙʨʦʩ 1 60 S ʖʞʥʦ-ʌʝʨʛʘʥʩʢʠʡ 2 7,4 

10 105 ɺʟʙʨʦʩ 1 60 S ʖʞʥʳʡ ʅʘʫʢʘʪ 7,5 

11 117 ɺʟʙʨʦʩ 1 60 SW ɸʢʩʫʡʩʢʠʡ 1 7,6 

12 82 ɺʟʙʨʦʩ 1 60 S ɸʢʩʫʡʩʢʠʡ 2 7,3 

13 159 ɺʟʙʨʦʩ 1 60 S ɸʢʩʫʡʩʢʠʡ 3 7,8 

14 131 ɺʟʙʨʦʩ 1 60 S ʊʫʨʢʝʩʪʘʥʦ-ɸʣʘʡʩʢʠʡ 7,7 

15 98 ɺʟʙʨʦʩ 1 60 S ʊʫʨʢʝʩʪʘʥʦ-ɸʣʘʡʩʢʠʡ 1 7,4 

16 137 ɺʟʙʨʦʩ 1 60 SE ʊʫʨʢʝʩʪʘʥʦ-ɸʣʘʡʩʢʠʡ 2 7,7 

17 111 ɺʟʙʨʦʩ 1 60 S ɿʝʨʘʚʰʘʥʩʢʠʡ 1 7,5 

18 164 ɺʟʙʨʦʩ 1 60 S ɿʝʨʘʚʰʘʥʩʢʠʡ 2 7,9 

19 116 ɺʟʙʨʦʩ 1 60 S ɿʝʨʘʚʰʘʥʩʢʠʡ 3 7,6 

20 134 ɺʟʙʨʦʩ 3 60 N ɸʣʘʡʩʢʠʡ 7,7 
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21 101 ɺʟʙʨʦʩ 5 30 S ɻʣʘʚʥʳʡ ʇʘʤʠʨʩʢʠʡ ʚʟʙʨʦʩ 2 7,5 

22 166 ɺʟʙʨʦʩ 5 30 S ɻʣʘʚʥʳʡ ʇʘʤʠʨʩʢʠʡ ʚʟʙʨʦʩ 1 7,9 

23 76 ɺʟʙʨʦʩ 5 30 SE ɺʘʭʰʩʢʠʡ 2 7,2 

24 93 ɺʟʙʨʦʩ 1 60 S ɻʠʩʩʘʨʩʢʠʡ 2 7,4 

25 65 ɺʟʙʨʦʩ 1 60 S ɻʠʩʩʘʨʩʢʠʡ 1 7,1 

26 155 ɺʟʙʨʦʩ 1 60 S ɻʠʩʩʘʨʩʢʠʡ 3 7,8 

27 66 ɺʟʙʨʦʩ 1 70 NE ʍʦʜʞʘʦʙʠʛʘʨʤʩʢʠʡ 2 7,1 

28 54 ɺʟʙʨʦʩ 1 70 N ʍʦʜʞʘʦʙʠʛʘʨʤʩʢʠʡ 1 6,9 

29 121 ɺʟʙʨʦʩ 1 60 N ɹʦʛʘʠʥʩʢʠʡ 7,6 

30 129 ɺʟʙʨʦʩ 3 60 W ɹʘʡʩʫʥʩʢʠʡ 1 7,7 

31 80 ɺʟʙʨʦʩ 3 60 W ɹʘʡʩʫʥʩʢʠʡ 2 7,3 

32 106 ʉʜʚʠʛ 3 90 W ʀʣʷʢʩʢʠʡ 7,5 

33 59 ɺʟʙʨʦʩ 3 30 SE ʀʣʷʢʩʢʠʡ 1 7 

34 59 ɺʟʙʨʦʩ 3 30 SE ɻʫʣʠʟʠʥʜʘʥʩʢʠʡ 6 

35 146 ɺʟʙʨʦʩ 5 30 SE ɺʘʭʰʩʢʠʡ 1 7,8 

36 112 ɺʟʙʨʦʩ 3 60 W ʉʘʥʛʪʫʜʠʥʩʢʠʡ 7,5 

37 181 ɺʟʙʨʦʩ 3 30 W ɹʘʙʘʪʘʛʩʢʠʡ 6 

38 169 ɺʟʙʨʦʩ 3 30 W ɼʘʛʘʥʘʢʠʠʢʩʢʠʡ 6 

39 127 ɺʟʙʨʦʩ 3 30 W ʉʘʨʩʘʨʷʢʩʢʠʡ 6 

40 59 ɺʟʙʨʦʩ 5 30 S ɼʘʨʚʘʟ-ʂʘʨʘʢʫʣʴʩʢʠʡ 5 7 

41 104 ɺʟʙʨʦʩ 5 30 SE ɼʘʨʚʘʟ-ʂʘʨʘʢʫʣʴʩʢʠʡ 4 7,5 

42 148 ɺʟʙʨʦʩ 5 90 NE ɼʘʨʚʘʟ-ʂʘʨʘʢʫʣʴʩʢʠʡ 3 7,8 

43 145 ʉʜʚʠʛ 5 90 N ɼʘʨʚʘʟ-ʂʘʨʘʢʫʣʴʩʢʠʡ 2 7,8 

44 103 ʉʜʚʠʛ 5 90 NE ɼʘʨʚʘʟ-ʂʘʨʘʢʫʣʴʩʢʠʡ 1 7,5 

45 149 ʉʜʚʠʛ 3 90 W ɸʣʴʙʫʨʮ ʄʘʨʤʫʣ ɿʘʧʘʜʥʳʡ 7,8 

46 138 ʉʜʚʠʛ 3 90 W ɸʣʴʙʫʨʮ ʄʘʨʤʫʣ ɺʦʩʪʦʯʥʳʡ 7,7 

47 201 ʉʜʚʠʛ 3 90 W ɼʦʩʠ ʄʠʨʟʘʚʘʣʘʥ ʟʘʧʘʜʥʳʡ 8,1 

48 123 ʉʜʚʠʛ 3 90 W ɼʦʩʠ ʄʠʨʟʘʚʘʣʘʥ ʚʦʩʪʦʯʥʳʡ 7,6 

49 92 ʉʜʚʠʛ 3 90 SW ɸʥʜʘʨʘʙ ʟʘʧʘʜʥʳʡ 7,4 

50 111 ʉʜʚʠʛ 3 90 W ɸʥʜʘʨʘʙ 7,5 

51 221 ʉʜʚʠʛ 3 90 N ɻʝʥʜʞʚʘʥ 1 8,1 

52 126 ʉʜʚʠʛ 3 90 NE ɻʝʥʜʞʚʘʥ 2 7,6 

53 168 ʉʜʚʠʛ 3 90 SW ʇʘʥʜʰʠʨ-ɹʘʜʘʭʰʘʥʩʢʠʡ 7,9 

54 64 ʉʜʚʠʛ 3 90 N ɹʘʜʘʭʰʘʥʩʢʠʡ 1 7,1 

55 113 ʉʜʚʠʛ 3 90 N ɹʘʜʘʭʰʘʥʩʢʠʡ 2 7,6 

56 99 ʉʜʚʠʛ 3 90 N ɹʘʜʘʭʰʘʥʩʢʠʡ 3 7,4 

57 162 ɺʟʙʨʦʩ 3 30 SE ʊʘʥʳʤʘʩ ʟʘʧʘʜʥʳʡ 7,9 

58 142 ɺʟʙʨʦʩ 3 30 S ʊʘʥʳʤʘʩ ʚʦʩʪʦʯʥʳʡ 7,7 

59 100 ɺʟʙʨʦʩ 3 30 S ɻʣʘʚʥʳʡ ʇʘʤʠʨʩʢʠʡ ʚʟʙʨʦʩ 3 7,4 

60 109 ɺʟʙʨʦʩ 5 30 S ɻʣʘʚʥʳʡ ʇʘʤʠʨʩʢʠʡ ʚʟʙʨʦʩ 4 7,5 

61 84 ɺʟʙʨʦʩ 5 30 SW ʇʘʤʠʨʩʢʠʡ ʚʟʙʨʦʩ 7,3 

62 134 ɺʟʙʨʦʩ 5 30 S ʄʫʜʞʠ 7,7 

63 103 ʉʜʚʠʛ 5 90 NW ʂʘʰʛʘʨ ɽʢʝʥʛ 1 7,5 

64 102 ʉʜʚʠʛ 5 90 NW ʂʘʰʛʘʨ ɽʢʝʥʛ 2 7,5 

65 110 ʉʙʨʦʩ 3 60 W ʂʦʥʛʫʨ ʐʘʭ 7,5 

66 187 ʉʜʚʠʛ 5 90 NE ʉʘʨʝʟ ʂʘʨʘʢʫʣʴʩʢʠʡ 8 

67 105 ɺʟʙʨʦʩ 5 30 S ʉʘʨʝʟ ʄʫʨʛʘʙʩʢʠʡ 1 7,5 

68 123 ɺʟʙʨʦʩ 5 30 S ʉʘʨʝʟ ʄʫʨʛʘʙʩʢʠʡ 2 7,6 

69 104 ʉʜʚʠʛ 3 90 NW ʉʘʨʝʟ ʄʫʨʛʘʙʩʢʠʡ 3 7,5 

70 197 ʉʜʚʠʛ 5 90 NW ʂʘʨʘʢʦʨʘʤ 8 

71 113 ʉʙʨʦʩ 3 60 W ɹʝʟ ʥʘʟʚʘʥʠʷ 7,5 

72 150 ʉʜʚʠʛ 3 90 NW ɸʢʩʫ ʄʫʨʛʘʙ 7,8 

73 90 ʉʙʨʦʩ 3 60 W ɹʝʟ ʥʘʟʚʘʥʠʷ 7,4 
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74 179 ɺʟʙʨʦʩ 3 30 SE ʈʠʰʫʥ ʍʫʥʟʘ 1 8 

75 41 ɺʟʙʨʦʩ 3 30 S ʈʠʰʫʥ ʍʫʥʟʘ 2 6,7 

76 120 ɺʟʙʨʦʩ 3 30 S ʈʠʰʫʥ ʍʫʥʟʘ 3 7,6 

77 141 ʉʜʚʠʛ 5 90 NW Kongur Shan 7,7 

78 145 ʉʙʨʦʩ 5 60 E ʊʘʰʢʦʨʛʘʥ 7,8 

79 134 ʉʜʚʠʛ 3 90 NW ʂʘʨʘʢʘʨʢʩ 7,7 

80 208 ɺʟʙʨʦʩ 3 30 SE ʐʠʦʢ 1 8,1 

81 125 ɺʟʙʨʦʩ 3 30 SE ʐʠʦʢ 2 7,6 

82 161 ɺʟʙʨʦʩ 3 30 SW ʐʠʦʢ 3 7,9 

83 151 ɺʟʙʨʦʩ 3 30 S ʖʞʥʦ-ʇʘʤʠʨʩʢʠʡ ʟʘʧʘʜʥʳʡ 7,8 

84 148 ʉʜʚʠʛ 5 90 NW ʊʘʣʘʩʦ-ʌʝʨʛʘʥʩʢʠʡ 3 7,8 

85 169 ɺʟʙʨʦʩ 1 70 N ʖʞʥʦ-ʅʦʦʢʘʪʩʢʠʡ 7,9 

86 215 ɺʟʙʨʦʩ 1 70 N ʉʫʣʶʢʪʠʥʩʢʠʡ 8,1 

87 249 ɺʟʙʨʦʩ 1 70 N ʂʘʪʨʘʥʪʦʦʩʢʠʡ 8,2 

88 62 ɺʟʙʨʦʩ 1 70 N ʂʫʣʫʥʩʢʠʡ 7 

89 102 ɺʟʙʨʦʩ 1 70 SE ɻʫʣʴʯʠʥʩʢʠʡ 7,5 

90 108 ɺʟʙʨʦʩ 1 70 NW ʉʝʚʝʨʦ-ʌʝʨʛʘʥʩʢʠʡ 7,5 

91 112 ɺʟʙʨʦʩ 1 80 NW ɸʪʦʡʥʦʢʩʢʠʡ 7,5 

92 116 ɺʟʙʨʦʩ 1 70 NW ʂʘʥʜʘʣʘʰʩʢʠʡ 7,6 

93 127 ʉʜʚʠʛ 3 90 W ʂʦʥʜʦʟ 7,7 

94 96 ɺʟʙʨʦʩ 3 70 NW ʏʘʢʯʘʨʩʢʦ-ʂʫʛʠʪʘʥʛʩʢʠʡ 7,4 

95 150 ɺʟʙʨʦʩ 3 70 NW ʏʘʢʯʘʨʩʢʦ-ʂʫʛʠʪʘʥʛʩʢʠʡ 1 7,8 

96 207 ɺʟʙʨʦʩ 3 70 SW ɹʫʭʘʨʦ-ɻʠʩʩʘʨʩʢʠʡ 8,1 

97 85 ʉʜʚʠʛ 3 90 NW ɹʝʟ ʥʘʟʚʘʥʠʷ 7,3 

 

ʇʘʨʘʤʝʪʨʳ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʜʣʷ ʣʠʥʝʡʥʦʡ ʤʦʜʝʣʠ ʦʧʨʝʜʝʣʷʣʠʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʣʠʥʳ ʨʘʟʣʦ-

ʤʘ, ʩʢʦʨʦʩʪʠ ʩʤʝʱʝʥʠʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʘʛʥʠʪʫʜʳ ʧʦ ʤʝʪʦʜʫ, ʧʨʝʜʣʦʞʝʥʥʦʤʫ (Bungum, 2007) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʧʦʣʫʯʝʥʥʳʭ (R.R.Youngs and K.J.Coppersmith, 1985). ʉʨʝʜʥʝʝ ʟʥʘ-

ʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ b ʫʨʘʚʥʝʥʠʷ ɻʫʪʝʥʙʝʨʛʘ-ʈʠʭʪʝʨʘ ʧʨʠʥʠʤʘʣʦʩʴ ʨʘʚʥʳʤ 1,1, ʠʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʢʘ-

ʪʘʣʦʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʘ ʟʥʘʯʝʥʠʝ ʧʦʨʦʛʦʚʦʡ ʤʘʛʥʠʪʫʜʳ ʜʣʷ ʚʩʝʭ ʨʘʟʣʦʤʦʚ ʧʨʠʥʠʤʘʣʦʩʴ Mw = 5, 

ʢʘʢ ʠ ʜʣʷ ʤʦʜʝʣʝʡ ʧʦ ʟʦʥʘʤ. ʉʢʦʨʦʩʪʠ ʩʤʝʱʝʥʠʡ ʜʣʷ ʨʘʟʣʦʤʦʚ ʠ ʩʝʛʤʝʥʪʦʚ ʦʧʨʝʜʝʣʷʣʠʩʴ ʥʘ ʦʩʥʦ-

ʚʘʥʠʠ ʜʘʥʥʳʭ ʠʟ (ʊʨʠʬʦʥʦʚ ʠ ʜʨ., 2002; Mohadjer et al., 2016). ʇʨʠʥʷʪʦ ʪʨʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʷ 

ʩʢʦʨʦʩʪʝʡ: 1 ʤʤ/ʛʦʜ, 3 ʤʤ/ʛʦʜ ʠ 5 ʤʤ/ʛʦʜ. 

 

ɺʳʙʦʨ ʫʨʘʚʥʝʥʠʡ ʟʘʪʫʭʘʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ 

 

ɺɸʉʆ ʥʫʞʜʘʝʪʩʷ ʚ ʫʨʘʚʥʝʥʠʷʭ ʟʘʪʫʭʘʥʠʷ, ʧʨʠʝʤʣʝʤʳʭ ʜʣ̫ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʠ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʚ ʯʘʩʪʥʦʩʪʠ, ʥʝ ʠʤʝʝʪʩʷ ʫʨʘʚʥʝʥʠʡ ʟʘʪʫʭʘʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʟʘʧʠʩʷʭ 

ʩʠʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʦʪ ʤʝʩʪʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʙʳʣ ʩʜʝʣʘʥ ʚʳʙʦʨ ʧʨʠʝʤʣʝʤʳʭ ʫʨʘʚʥʝʥʠʡ ʟʘʪʫʭʘ-

ʥʠʷ ʠʟ ʧʦʩʣʝʜʥʝʡ ʙʘʟʳ ʜʘʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʟʘʪʫʭʘʥʠʷ ï ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʫʨʘʚʥʝʥʠʡ ʟʘʪʫʭʘʥʠʷ ʥʦ-

ʚʦʡ ʛʝʥʝʨʘʮʠʠè (PEER Report #2018/03), ʩʦʜʝʨʞʘʱʝʡ ʜʘʥʥʳʝ ʦʙʨʘʙʦʪʢʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʟʘʧʠ-

ʩʝʡ ʩʠʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʩʦ ʚʩʝʛʦ ʤʠʨʘ. ɺ ʜʘʥʥʳʭ ʫʨʘʚʥʝʥʠʷʭ ʟʘʪʫʭʘʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʯʝ-

ʥʠʷ ʩʢʦʨʦʩʪʠ Vs30 (ʩʢʦʨʦʩʪʴ ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ ʚ ʚʝʨʭʥʝʤ 30-ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ), 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʨʘʩʯʝʪʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʛʨʫʥʪʦʚ.  

ʋʨʘʚʥʝʥʠʷ ʟʘʪʫʭʘʥʠʷ, ʚʳʙʨʘʥʥʳʝ ʜʣʷ ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨ̫ʩʝʥʠʡ:   

¶ Abrahamson, Silva and Kamai, 2014, NGA West-2 ʤʦʜʝʣʴ (Abrahamson et al., 2014); 

¶ Campbell and Bozorgnia, 2014, NGA West-2 ʤʦʜʝʣʴ (Campbell et al., 2014); 

¶ Chiou and Youngs 2014, NGA West-2 ʤʦʜʝʣʴ (Chiou et al., 2014). 

ɺ ʢʘʯʝʩʪʚʝ ʫʨʘʚʥʝʥʠʷ ʟʘʪʫʭʘʥʠ ̫ʜʣʷ ʛʣʫʙʦʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚʳʙʨʘʥʦ ʫʨʘʚʥʝʥʠʝ (Atkinson et al., 

2003), ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ: Ο 

¶ Atkinson and Boore, 2003.  

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʳʙʨʘʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʟʘʪʫʭʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 4. 
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ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʳʙʨʘʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʟʘʪʫʭʘʥʠʷ 

 

ʅʘʟʚʘʥʠʝ 

ɽʜʠʥʠʮʘ 

ʠʟʤʝʥʝ-

ʥʠʷ 

ʫʩʢʦʨʝ-

ʥʠʡ 

ʈʘʟʤʝʨ-

ʥʦʩʪʴ 

ʉʧʝʢ-

ʪʨʘ-

ʣʴʥʳʡ 

ʧʝʨʠʦʜ, 

ʩʝʢ 

ʈʘʩʩʪʦʷ-

ʥʠʝ ʦʪ 

ʦʯʘʛʘ, ʢʤ 

ɿʥʘʯʝʥʠʷ 

ʤʘʛʥʠʪʫʜ 

Mw 

ʊʠʧ ʨʘʩ-

ʩʪʦʷʥʠʷ 

ʜʦ ʦʯʘʛʘ 

ʍʘʨʘʢʪʝʨ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ 

Abrahamson, Silva and 

Kamai, 2014 (ASK2014) 
g 

ʋʩʢʦʨʝ-

ʥʠʝ 
0-10 0-300 3-8,5 Rrup ʃʦʛʥʦʨʤʘʣʴʥʦʝ 

Campbell and Bozorgnia, 

2014 (CB2014) 
g 

ʋʩʢʦʨʝ-

ʥʠʝ 
0-10 0-300 3-8,5 Rrup ʃʦʛʥʦʨʤʘʣʴʥʦʝ 

Chiou and Youngs, 2014 

(ChY2014) 
g 

ʋʩʢʦʨʝ-

ʥʠʝ 
0-10 0-300 3,5-8 Rrup ʃʦʛʥʦʨʤʘʣʴʥʦʝ 

Atkinson and Boore, 2003 

(AB2003) 
ʩʤ/ʩ2 

ʋʩʢʦʨʝ-

ʥʠʝ 
0-3 10-500 3-8,5 Rrup ʃʦʛʥʦʨʤʘʣʴʥʦʝ 

 

 

ɺʳʯʠʩʣʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʫʩʢʦʨʝʥʠʡ 

 

ʉʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ CRISIS2015 (Ordaz et al., 2007, 2013) ʧʨʠʤʝʥʷʣʦʩʴ 

ʜʣʷ ʚʳʯʠʩʣʝʥʠʡ ʩʝʡʩʤʠʯʝʩʢʠʭ ʫʩʢʦʨʝʥʠʡ. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʦʛʠ-

ʯʝʩʢʦʝ ʜʝʨʝʚʦ ʚʳʯʠʩʣʝʥʠʡ, ʢʦʛʜʘ ʚʳʯʠʩʣʝʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʩ ʨʘʟʥʳʤ ʚʝʩʦʚʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʢʘʢ 

ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ, ʪʘʢ ʠ ʨʘʟʣʠʯʥʳʭ ʫʨʘʚʥʝʥʠʡ ʟʘʪʫʭʘʥʠʷ. 

ɺʳʯʠʩʣʝʥʠʷ ʚ CRISIS2015 ʚʳʧʦʣʥʷʣʠʩʴ ʧʦ ʩʝʪʢʝ ʩ ʰʘʛʦʤ 0,1Á ʢʘʢ ʧʦ ʜʦʣʛʦʪʝ, ʪʘʢ ʠ ʧʦ ʰʠ-

ʨʦʪʝ, ʥʘʯʠʥʘʷ ʦʪ 66Á ʚʦʩʪʦʯʥʦʡ ʜʦʣʛʦʪʳ ʠ ʦʪ 34Á ʩʝʚʝʨʥʦʡ ʰʠʨʦʪʳ. ʉʝʪʢʘ ʚʳʯʠʩʣʝʥʠʡ ʧʦʢʨʳʚʘʣʘ 

ʦʙʣʘʩʪʴ ʚʩʝʭ ʚʳʙʨʘʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʩʦʩʪʦʷʣʘ ʠʟ 9744 ʪʦʯʝʢ (116 Ĭ 84) (ʨʠʩ. 7). 

 
ʉʡʪ. 7. ʊʞʫʣʙ ʛʴʰʡʪʤʞʦʡʢ ʪʞʢʪʥʡʰʞʪʣʡʮ ʛʧʠʝʞʢʪʫʛʡʢ ʦʙ ʡʪʪʤʞʝʬʞʥʧʢ ʫʞʩʩʡʫʧʩʡʡ. 

 

ɼʣʷ ʤʦʜʝʣʠ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʧʨʠʥʷʪʦ ʜʦʧʫʱʝʥʠʝ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʜʦ ʧʣʦʩʢʦ-

ʩʪʠ ʨʘʟʨʳʚʘ ʩʦʩʪʘʚʣʷʝʪ 5 ʢʤ, ʪ. ʝ. ʘʩʝʡʩʤʠʯʝʩʢʠʡ ʩʣʦʡ ʧʨʠʥʷʪ ʨʘʚʥʳʤ 5 ʢʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. 

ɼʣʷ ʤʦʜʝʣʝʡ ʟʦʥ ʢʦʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʤʠʥʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʧʣʦʩʢʦʩʪʠ ʨʘʟʨʳʚʘ ʧʨʠʥʷʪʘ ʚ  


