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Seysmik xavfni baholash va seysmik rayonlashtirish 
 
ʋɼʂ 550.34 
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ʢʠʩʪʘʥ 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʅɸʇʈʗɾɽʅʅʆɻʆ ʉʆʉʊʆʗʅʀʗ ɿɽʄʅʆʁ ʂʆʈʓ 

ʊɽʈʈʀʊʆʈʀʀ ʋɿɹɽʂʀʉʊɸʅɸ ʄɽʊʆɼʆʄ ʂɸʊɸʂʃɸʉʊʀʏɽʉʂʆɻʆ ɸʅɸʃʀɿɸ 

ʈɸɿʈʓɺʅʓʍ ʉʄɽʑɽʅʀʁ 

 
Rebetskiy  Yu.L.1, Artikov  T.U.2, Ibragimov R.S.2, Ibragimova T.L.2, Mirzayev M.A.2 
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Oôzbekiston hududi yer qobigôining kuchlangan holatini uzlukli siljishlarini kataklastik uslub aso-

sida taxlil qilish 
Annotatsiya. O`zbekiston hududi yer qobig`ining zamonaviy kuchlangan holati, turli mualliflar tomonidan 

tuzilgan zilzila o`chog`i mexanizmlari katalogi asosida uzlukli siljishlarni kataklastik uslub yordamida o`rganildi. 

Kuchlangan maydonning rekonstruktsiyasi ikki bosqichda, ma`lumotlarning aniqligi yuqori bo`lgan va umumiy 

holda, hamda zilzila magnitudalarining turli qiymatlarida amalga oshirilgan. Tadqiqot natijasida respublikaning turli 

hududlari uchun kuchlangan bosh vektorning azimuti va og`ish burchagi, Lode-Nadai koeffitsienti qiymatlari, geo-

dinamik kuchlanganlik holati turlari, maksimal urinma kuchlanish va hartomonlama bosimning nisbiy qiymatlari 

aniqlangan. Zilzila o`chog`ining mexanizmi asosida aniqlangan yer qobig`ining kuchlangan holati rekonstruktsiya 

qiymati ʄ Ò 4.5 va ʄ Ó 5.0 zilzilalar uchun turlicha ekanligi va turli qatlamlarda inversiya xolati kuzatilishi 

aniqlangan. Kuchli zilzilalar effektiv bosimi kam bo`lgan maydonlarga intilishi ko`rsatilgan. 

Kalit so`zlar: zilzila o`chog`i mexanizmi, kuchlanganlik maydoni rekonstruksiyasi, bosh kuchlanganlik 

o`qlari, kuchlanganlik elipsoidi, kuchlanganlikning geodinamik turlari 
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1 ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ ɿʝʤʣʠ ʠʤ. ʆ.ʖ. ʐʤʠʜʪʘ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
2.ʀʥʩʪʠʪʫʪ ʩʝʡʩʤʦʣʦʛʠʠ ʠʤ. ɻ.ɸ. ʄʘʚʣʷʥʦʚʘ ɸʅ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ, 

ibrroma@yandex.ru 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʤʝʪʦʜʦʤ ʢʘʪʘʢʣʘʩʪʠʯʝ-

ʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʨʳʚʥʳʭ ʩʤʝʱʝʥʠʡ 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʦʩʥʦʚʝ ʩʙʦʨʥʦʛʦ ʢʘʪʘʣʦʛʘ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʩʦʩʪʘʚʣʝʥʥʦʛʦ ʧʦ ʜʘʥ-

ʥʤr ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ, ʤʝʪʦʜʦʤ ʢʘʪʘʢʣʘʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʨʳʚʥʳʭ ʩʤʝʱʝʥʠʡ (ʄʂɸ) ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝ-

ʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ. ʈʝʘʣʠʟʦʚʘʥʦ ʜʚʘ ʵʪʘʧʘ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ ʄʂɸ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʧʣʦʱʘʜʥʦʡ ʜʝʪʘʣʴʥʦʩʪʠ ʦʩʨʝʜʥʝʥʠʷ ʧʘʨʘʤʝʪ-

ʨʦʚ ʠ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʤʘʛʥʠʪʫʜʥʦʡ ʠʝʨʘʨʭʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʧʨʝʜʝʣʝʥʳ ʘʟʠʤʫʪʳ ʠ ʫʛʣʳ ʧʦʛʨʫʞʝʥʠʷ ʦʩʝʡ 

ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʃʦʜʝ ï ʅʘʜʘʠ, ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʪʠʧ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, 

ʦʪʥʦʩʠʪʝʣɹ ʥʳʝ (ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʥʘ ʧʨʦʯʥʦʩʪʴ ʩʮʝʧʣʝʥʠʷ ʤʘʩʩʠʚʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ) ʚʝʣʠʯʠʥʳ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʜʘʚʣʝʥʠʷ. ɺʳʷʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʧʘʨʘʤʝʪʨʘʭ 

ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠʨʦʜʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʧʦ ʤʝʭʘʥʠʟʤʘʤ 

ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʤʘʛʥʠʪʫʜʘʤʠ ʄ Ò 4.5 ʠ ʄ Ó 5.0, ʘ ʪʘʢʞʝ ʠʥʚʝʨʩʠʡ, ʦʩʫʱʝʩʪʚʣʝʥʥʳʭ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʛʣʫʙʠʥʥʳʭ ʩʣʦʝʚ ʟʝʤʥʦʡ ʢʦʨʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʪʷʛʦʪʝʶʪ ʢ ʟʦʥʘʤ ʧʦʥʠʞʝʥʥʦʛʦ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʭʘʥʠʟʤ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ, ʦʩʠ ʛʣʘʚʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ, ʵʣʣʠʧʩʦʠʜ ʥʘʧʨʷʞʝʥʠʡ, ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʪʠʧ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 
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Research of the Uzbekistan territory earth's crust stress state by methods of cataclastic analysis of displace-

ments along fault sets 
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Abstract. The study of the current stress state of the Earthôs crust of the Uzbekistan territory was carried 

out by methods of cataclastic analysis of displacements along fault sets for the collected catalogue of earthquake 

focus mechanisms (EFM), compiled according to the data of various authors. Two stages of stress field reconstruc-

tion are implemented at different levels of area detail of averaging parameters and at different magnitude hierarchy 

of analyzed earthquakes. Azimuths and dip angles of principal stresses axes, Lode ï Nadai coefficient values, geo-

dynamic type of stress state, relative (normalized for cohesion strength of rock massif ) normalize values of maxi-

mum shear stress and effective pressure are determined for different areas of studied territory. As a result of natural 

stress reconstructions were revealed based on the focal mechanisms of earthquakes with magnitudes M Ò 4.5 and M 

Ó 5 differences in the parameters of the stressed state carried out. It has been suggested that the hierarchy of magni-

tude levels of the considered earthquakes reflects the stressed state of various deep layers of the Earthôs crust. It is 

shown that strong earthquakes gravitate to zones of reduced effective pressure.   

Keywords: earthquake focal mechanism, reconstruction of the stress field, principal stress axes, stress el-

lipsoid, geodynamic type of stress state 

 

ɺʚʝʜʝʥʠʝ. ʊʝʨʨʠʪʦʨʠʷ ʋʟʙʝʢʠʩʪʘʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʳʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠ-

ʝʤ ʠ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʈʝʰʝʥʠʝ ʨʷʜʘ ʚʘʞʥʳʭ ʟʘʜʘʯ ʧʨʠʢʣʘʜʥʦʡ 

ʩʝʡʩʤʦʣʦʛʠʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʩ ʦʮʝʥʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩ-

ʥʦʩʪʠ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʨʝʛʠʦʥʦʚ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʪʨʫʢʪʫʨ ʟʝʤʥʦʡ ʢʦʨʳ, ʦʙʫʩʣʦʚ-

ʣʝʥʥʦʛʦ ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɺʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʠʥʝʤʘʪʠʢʝ 

ʨʘʟʨʳʚʦʚ ʚ ʦʯʘʛʘʭ ʠ ʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʤʘʩʩʠʚʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʥʝʩʫʪ ʜʘʥʥʳʝ ʦ ʤʝʭʘ-

ʥʠʟʤʘʭ ʦʯʘʛʦʚ ʧʨʦʠʩʭʦʜʷʱʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʋʩʠʣʠʷʤʠ ʨʷʜʘ ʫʯʝʥʳʭ [1-3 ʠ ʜʨ.] ʢ ʥʘʩʪʦʷʱʝʤʫ 

ʚʨʝʤʝʥʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʘʟʠʤʫʪʦʚ 

ʠ ʫʛʣʦʚ ʧʦʛʨʫʞʝʥʠʷ ʦʩʝʡ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʦʧʘʜʘ-

ʶʱʠʭ ʚ ʵʣʝʤʝʥʪʘʨʥʳʝ ʦʙʲʝʤʳ ʟʝʤʥʦʡ ʢʦʨʳ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʧʨʠʨʦʜ-

ʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʦʩʫʱʝʩʪʚʣ̫ʣʘʩʴ ʧʦ ʤʝʭʘʥʠʟʤʘʤ ʦʯʘʛʦʚ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʦʚ ʤʝʪʦʜʘ ʢʘʪʘʢʣʘʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʨʳʚʥʳʭ ʩʤʝʱʝ-

ʥʠʡ (ʄʂɸ), ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʃʘʙʦʨʘʪʦʨʠʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʙʣʝʤ ʪʝʢʪʦʥʦ-

ʬʠʟʠʢʠ ʀʌɿ ʈɸʅ [4]. ʈʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʩʩʠʚʦʚ 

ʛʦʨʥʳʭ ʧʦʨʦʜ, ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʧʣʦʱʘʜʥʦʡ ʜʝʪʘʣʴʥʦʩʪʠ ʠ ʧʨʠ ʨʘʟʣʠʯʥʦʡ 

ʤʘʛʥʠʪʫʜʥʦʡ ʠʝʨʘʨʭʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʇʨʦʚʝʜʝʥʥʳʝ ʧʦʩʪʨʦʝʥʠʷ ʧʦʟʚʦʣʠʣʠ 

ʦʧʨʝʜʝʣʠʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʜʦʤʝʥʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʫʜʘʣʦʩʴ ʦʩʫʱʝʩʪʚʠʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʶ, ʘʟʠʤʫʪʳ 

ʠ ʫʛʣʳ ʧʦʛʨʫʞʝʥʠʷ ʦʩʝʡ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʃʦʜʝ ï ʅʘʜʘʠ, ʛʝʦʜʠ-

ʥʘʤʠʯʝʩʢʠʡ ʪʠʧ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʝ (ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʥʘ ʧʨʦʯʥʦʩʪʴ 

ʩʮʝʧʣʝʥʠʷ ʤʘʩʩʠʚʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ) ʚʝʣʠʯʠʥʳ ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʠ ʭʨʫʧʢʦʛʦ ʨʘʟʨʳʚʘ. 

ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʘ-

ʛʘʝʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʤʝʞʜʫ ʎʝʥʪʨʘʣʴʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʤ ʱʠʪʦʤ ʠ 

ʊʫʨʘʥʩʢʦʡ ʧʣʠʪʦʡ ʋʨʘʣʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʥʘ ʩʝʚʝʨʝ ʠ ʟʘʧʘʜʝ, ʊʘʨʠʤʩʢʠʤ ʙʣʦʢʦʤ ʥʘ ʚʦ-

ʩʪʦʢʝ ʠ ʀʥʜʠʡʩʢʦʡ ʧʣʘʪʬʦʨʤʦʡ ʥʘ ʶʛʝ. ɺʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʛʦʨʥʳʝ ʩʠʩʪʝʤʳ ʊʷʥʴ-ʐʘʥʷ, ɸʣʘʷ ʠ ʇʘʤʠʨʘ. ʂ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʋʟʙʝʢʠʩʪʘʥʘ ʨʘʩʧʦʣʦʞʝʥ ʂʦ-

ʧʝʪʜʘʛʩʢʠʡ ʛʦʨʥrʡ ʤʘʩʩʠʚ ʊʫʨʢʤʝʥʦ-ʍʦʨʘʩʘʥʩʢʦʡ ʛʦʨʥʦʡ ʩʠʩʪʝʤʳ [5]. 

ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ɿʘʧʘʜʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ (ʨʠʩ. 1) ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ 

ʨʝʣʴʝʬʫ, ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʠ ʠʩʪʦʨʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʅʘ ʚʦʩʪʦʢʝ ʦʥʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚʳʩʦʢʠʤʠ ʛʦʨʥʳʤʠ ʩʢʣʘʜʯʘʪʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʙʨʘ-

ʟʦʚʘʥʠʡ, ʠ ʤʝʞʛʦʨʥʳʤʠ ʠ ʧʨʝʜʛʦʨʥʳʤʠ ʚʧʘʜʠʥʘʤʠ, ʧʦʢʨʳʪʳʤʠ ʤʝʟʦʟʦʡʩʢʠʤʠ ʠ ʢʘʡʥʦʟʦʡ-

ʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʅʘ ʟʘʧʘʜʝ ʵʪʠ ʦʪʣʦʞʝʥʠʷ, ʩ ʤʝʥʴʰʝʡ ʤʦʱʥʦʩʪʴʶ, ʦʭʚʘʪʳʚʘʶʪ ʦʙʰʠʨʥʳʝ 

ʨʘʚʥʠʥʳ ʵʧʠʧʘʣʝʦʟʦʡʩʢʦʡ ʊʫʨʘʥʩʢʦʡ ʧʣʠʪʳ, ʘ ʧʘʣʝʦʟʦʡʩʢʠʝ ʧʦʨʦʜʳ ʤʝʩʪʘʤʠ ʚʳʩʪʫʧʘʶʪ ʚ 

ʚʠʜʝ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʚ ʧʨʝʜʝʣʘʭ ʂʳʟʳʣʢʫʤʦʚ. ɺ ʧʨʝʜʝʣʘʭ ʊʫʨʘʥʩʢʦʡ 

ʧʣʠʪʳ ʚʳʜʝʣʷʶʪʩʷ ɸʤʫʜʘʨʴʠʥʩʢʘʷ, ʉʳʨʜʘʨʴʠʥʩʢʘʷ ʠ ʇʨʠʘʨʘʣʴʩʢʘʷ ʚʧʘʜʠʥʳ. ɺ ʵʧʠʧʣʘʪʬʦʨ-

ʤʝʥʥʫʶ ʦʨʦʛʝʥʠʯʝʩʢʫʶ ʦʙʣʘʩʪʴ ʚʭʦʜʠʪ ʩʠʩʪʝʤʘ ʧʦʣʦʞʠʪʝʣʥɹʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, 

ʚʳʨʘʞʝʥʥʳʭ ʚ ʨʝʣʴʝʬʝ ʚ ʚʠʜʝ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ (ʏʘʪʢʘʣʦ-ʂʫʨʘʤʠʥʩʢʠʭ, ɸʣʘʡ-ʊʫʨʢʝʩʪʘʥʩʢʠʭ, 

ɿʘʨʘʚʰʘʥ-ɻʠʩʩʘʨʩʢʠʭ ʠ ʜʨ.), ʤʝʞʛʦʨʥʳʭ (ʌʝʨʛʘʥʩʢʘʷ, ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ) ʠ ʧʨʝʜʛʦʨʥʳʭ 
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(ʊʘʰʢʝʥʪʩʢʦ-ɻʦʣʦʜʥʦʩʪʝʧʩʢʘʷ, ʂʘʰʢʘʜʘʨʴʠʥʩʢʘʷ) ʚʧʘʜʠʥ ʠ ʨʘʟʜʝʣʷʶʱʠʭ ʠʭ ʟʦʥ ʨʘʟʨʳʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʘʷ ʦʩʥʦʚʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʚ [6]. 
ʇʦ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʤʦʱʥʦʩʪʴ ʟʝʤʥʦʡ 

ʢʦʨʳ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 40 ʢʤ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ (ʨʘʡʦʥ ʇʨʠʘʨʘʣʴʷ) ʜʦ 55 ʢʤ (ʌʝʨʛʘʥʩʢʘʷ ʜʦʣʠʥʘ). 

 

 
ʈʠʩ. 1. ʉʦʚʨʝʤʝʥʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʧʣʘʥ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʠ ʘʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ ʟʝʤʥʦʡ ʢʦʨʳ (ʧʦ [7]) 

 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ 

ʂʘʪʘʣʦʛ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʥʘʨʷʜʫ ʩ ʧʦʩʪʨʦʝʥʠʷʤʠ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ ʚ ʩʙʦʨʥʠʢʘʭ çɿʝʤʣʝʪʨʷʩʝ-

ʥʠʷ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʂʘʟʘʭʩʪʘʥʘè [8], ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʠʩʪʦʯʥʠʢʠ: 

- ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ʩʠʣʴʥʳʭ (ʩ ʄÓ5.0) ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʝʤʫ ʪʝʨʨʠʪʦʨʠʷʭ ʚ ʧʝʨʠʦʜ ʩ 1946 ʧʦ 1985 ʛʛ., ʧʨʦ-

ʚʝʜʝʥʥʳʝ ɽ.ʄ. ɹʝʟʨʦʜʥʳʤ ʠ ʠʟʣʦʞʝʥʥʳʝ ʚ ʝʛʦ ʤʦʥʦʛʨʘʬʠʠ [9];  

- ʚʳʙʦʨʢʘ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʠʟ ʢʘʪʘʣʦʛʘ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʣʘʩʩʦʤ ʂÓ10 (ʄÓ 3.5) ʟʘ ʧʝʨʠʦʜ ʩ 1970 ʧʦ 2005 ʛʦʜʳ 

(ʘʚʪʦʨʳ ʢʘʪʘʣʦʛʘ ʅ.ʅ. ʄʠʭʘʡʣʦʚʘ, ʅ.ʅ. ʇʦʣʝʰʢʦ), ʧʨʝʜʦʩʪʘʚʣʝʥʥʘʷ ʟʘʤʝʩʪʠʪʝʣʝʤ ʜʠʨʝʢʪʦʨʘ 

ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʀʥʩʪʠʪʫʪʘ ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʄʕ ʈʂ ʅ.ʅ. ʄʠʭʘʡʣʦʚʦʡ;  

- ʚʳʙʦʨʢʘ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʤʘʛʥʠʪʫʜʦʡ ʄÓ3.0 ʧʦ ʪʝʨʨʠʪʦʨʠʠ, ʦʛʨʘ-

ʥʠʯʝʥʥʦʡ ʢʦʦʨʜʠʥʘʪʘʤʠ 370 - 430 ʩ. ʰ., 630 - 740 ʚ. ʜ., ʟʘ ʧʝʨʠʦʜ ʩ 1946 ʧʦ 1992 ʛʛ. ʠʟ ʢʘʪʘʣʦʛʘ 

ʀʥʩʪʠʪʫʪʘ ʌʠʟʠʢʠ ɿʝʤʣʠ (ʀʌɿ) ʈɸʅ. ɼʣʷ ʨʷʜʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʜʘʥʥʦʤ ʢʘʪʘʣʦʛʝ ʧʨʠʚʝʜʝʥʦ 

ʥʝʩʢʦʣʴʢʦ ʨʝh ʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʨʘʟʥʳʤʠ ʘʚʪʦʨʘʤʠ; 

- ɻʘʨʚʘʨʜʩʢʠʡ ʢʘʪʘʣʦʛ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ʩʠʣʴʥʳʭ (ʩ ʄÓ5.0) ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʉʄʊ [10] 

ʩ 1976 ʛʦʜʘ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʥʠʬʠʢʘʮʠʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʘʥʘʣʠʟʘ ʨʘʟʣʠʯʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʦʜʥʠʭ ʠ 

ʪʝʭ ʞʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠ ʚʳʙʦʨʘ ʩʨʝʜʠ ʥʠʭ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʛʦ ʙʳʣ 

ʩʬʦʨʤʠʨʦʚʘʥ ʝʜʠʥʳʡ ʢʘʪʘʣʦʛ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ, 

ʚʢʣʶʯʘʶʱʠʡ 1157 ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ [11]. ʂʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚʦʰʝʜʰʠʭ ʚ 

ʩʚʦʜʥʳʡ ʢʘʪʘʣʦʛ, ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ʵʪʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2. 

ʅʘ ʵʪʦʤ ʞʝ ʨʠʩʫʥʢʝ ʧʨʠʚʝʜʝʥʳ ʛʠʩʪʦʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʙʦʨʥʦʛʦ ʢʘʪʘʣʦʛʘ 

ʄʆɿ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʧʦ ʤʘʛʥʠʪʫʜʝ ʠ ʛʣʫʙʠʥʝ.  
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ʈʠʩ. 2.  ʂʘʨʪʘ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚʦʰʝʜʰʠʭ ʚ ʩʚʦʜʥʳʡ ʢʘʪʘʣʦʛ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘ-
ʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ, ʠ ʛʠʩʪʦʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʙʳʪʠʡ ʢʘʪʘʣʦʛʘ ʧʦ 

ʤʘʛʥʠʪʫʜʝ ʠ ʛʣʫʙʠʥʝ 

 

ʄʝʪʦʜ ʘʥʘʣʠʟʘ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʨʦʜʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʤʝʪʦʜ ʢʘʪʘʢʣʘʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʨʳʚʥʳʭ ʩʤʝʱʝʥʠʡ (ʄʂɸ). ʂʘʪʘʢʣʘʩʪʠʯʝʩʢʠʤʠ ʠʣʠ ʧʩʝʚʜʦ-

ʧʣʘʩʪʠʯʝʩʢʠʤʠ ʥʘʟʳʚʘʶʪʩʷ ʥʝʦʙʨʘʪʠʤʳʝ ʜʝʬʦʨʤʘʮʠʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʤʘʩʩʠʚʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʟʘ 

ʩʯʝʪ ʨʘʟʨʳʚʥʳʭ ʩʤʝʱʝʥʠʡ ʧʦ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʤ ʪʨʝʱʠʥʘʤ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʨʦʚʥʝ ʫʩʨʝʜʥʝ-

ʥʠʷ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʤʝʪʦʜʘ ʢʘʪʘʢʣʘʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʨʳʚʥʳʭ ʩʤʝʱʝʥʠʡ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʪʝʦʨʠʠ ʧʣʘʩʪʠʯʥʦʩʪʠ: 

1. ɺ ʧʨʦʮʝʩʩʝ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʯʘʩʪʠ ʫʧʨʫʛʠʭ ʜʝ-

ʬʦʨʤʘʮʠʡ ʚ ʥʝʦʙʨʘʪʠʤʳʝ (ʦʩʪʘʪʦʯʥʳʝ), ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʝ ʜʠʩʩʠʧʘʮʠʶ ʫʧʨʫʛʦʡ ʵʥʝʨʛʠʠ ʚ ʦʙʲʝʤʝ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʘʢ ʟʘ ʩʯʝʪ ʩʜʚʠʛʦʚ ʧʦ ʚʥʦʚʴ ʦʙʨʘʟʫʶʱʠʤʩʷ ʧʦʚʝʨʭ-

ʥʦʩʪʷʤ ʥʘʨʫʰʝʥʠʡ ʩʧʣʦʰʥʦʩʪʠ ʛʝʦʤʘʪʝʨʠʘʣʘ, ʪʘʢ ʠ ʟʘ ʩʯʝʪ ʩʤʝʱʝʥʠʷ ʙʝʨʝʛʦʚ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʪʨʝʱʠʥ ʠ ʨʘʟʨʳʚʦʚ ʨʘʟʣʠʯʥʦʛʦ ʤʘʩʰʪʘʙʥʦʛʦ ʫʨʦʚʥʷ; 

2. ʈʘʟʨʳʚʳ ʠ ʪʨʝʱʠʥʳ ʦʜʥʦʛʦ ʨʘʥʛʘ ʤʦʛʫʪ ʚʣʠ̫ʪʴ ʜʨʫʛ ʥʘ ʜʨʫʛʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʪʢʣʦʥʝ-

ʥʠʶ ʩʨʝʜʥʝʛʦ ʩʤʝʱʝʥʠʷ ʥʘ ʠʭ ʧʣʦʩʢʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʩʨʝʜʥʝʛʦ ʢʘʩʘʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʵʪʦʡ ʞʝ ʧʣʦʩʢʦʩʪʠ ʜʣʷ ʠʩʢʦʤʦʛʦ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ; 

3. ʂʘʞʜʦʝ ʨʘʟʨʳʚʥʦʝ ʩʤʝʱʝʥʠʝ, ʨʝʘʣʠʟʫʶʱʝʝʩʷ ʥʘ ʪʨʝʱʠʥʝ ʠʣʠ ʨʘʟʨʳʚʝ, ʥʘ ʠʩʢʦʤʦʤ ʪʝʥ-

ʟʦʨʝ ʥʘʧʨʷʞʝʥʠʡ, ʜʦʣʞʥʦ ʧʨʠʚʦʜʠʪʴ ʪʦʣʴʢʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʫʧʨʫʛʦʡ ʵʥʝʨʛʠʠ ʛʝʦʩʨʝʜʳ ʠ ʬʦʨʤʠʨʦ-

ʚʘʥʠʶ ʥʝʦʙʨʘʪʠʤʳʭ ʜʝʬʦʨʤʘʮʠʡ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʝʡʩʪʚʠʷ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʠʥʮʠʧʦʤ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ. 

4. ɺ ʩʚʦʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʘʟʨʳʚʥʳʝ ʩʤʝʱʝʥʠʷ ʬʦʨʤʠʨʫʶʪ ʪʝʥʟʦʨ ʥʝʦʙʨʘʪʠʤʳʭ ʢʘʪʘʢʣʘ-

ʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʠʩʢʦʤʳʡ ʪʝʥʟʦʨ ʥʘʧʨʷʞʝʥʠʡ ʜʦʩʪʘʚʣʷʝʪ ʤʘʢʩʠʤʫʤ ʜʠʩʩʠʧʘ-

ʮʠʠ ʫʧʨʫʛʦʡ ʵʥʝʨʛʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʄʂɸ ʚ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʪʦʯʢʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʳ 

ʪʝʥʟʦʨʘ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ ʠʣʠ ʣʦʢʘʣɹʥʦʝ ʩʪʨʝʩʩʦʩʪʦʷʥʠʝ (local stress state). ʕʪʠ ʩʚʝʜʝʥʠʷ ʧʦʟʚʦʣʷ-

ʶʪ ʫʩʪʘʥʦʚʠʪʴ ʧʨʝʦʙʣʘʜʘʶʱʠʝ ʦʨʠʝʥʪʠʨʦʚʢʠ ʦʩʝʡ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ (ʦʧʨʝʜʝʣʷʶʱʝʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʪʠʧ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ) ʠ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʃʦʜʝ ʅʘʜʘʠ (ʦʧʨʝʜʝʣʷʶʱʠʡ ʚʠʜ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ). ɼʣʷ ʨʘʩʯʝʪʦʚ ʧʘʨʘʤʝʪʨʦʚ ʥʘʧʨʷ-

ʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠʤʝʥʷʣʘʩʴ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ STRESSseism, ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʖ.ʃ.ʈʝʙʝʮʢʠʤ ʚ ʣʘʙʦʨʘʪʦʨʠʠ çʌʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʙʣʝʤ ʪʝʢʪʦʥʦʬʠʟʠʢʠè ʀʌɿ 

ʈɸʅ [3]. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʢʘʨʪʠʥʳ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʩʩʣʝ-

ʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚʳʯʠʩʣʝʥʠʷ ʧʦ ʩʝʪʢʝ 0.2Ĭ0.2Á ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʨʘʟʤʝʨʦʤ ʦʜʥʦ-
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ʨʦʜʥʦʡ ʚʳʙʦʨʢʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʧʷʪʠ ʦʧʨʝʜʝʣʝʥʠʡ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʢʘʞʜʦʤ ʜʦ-

ʤʝʥʝ. ʇʨʠ ʵʪʦʤ ʨʘʜʠʫʩ ʢʨʫʛʦʚʦʡ ʦʙʣʘʩʪʠ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʦʪʙʦʨ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʯʠʩʣʘ ʩʦʙʳʪʠʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʜʥʦʨʦʜʥʳʭ ʚʳʙʦʨʦʢ ʚ ʢʘʞʜʦʡ ʨʘʩʯʝʪʥʦʡ ʪʦʯʢʝ, ʚʘʨʴʠʨʦʚʘʣʩʷ 

ʦʪ 15 ʜʦ 60 ʢʤ. ʇʨʦʚʝʜʝʥʥʘʷ ʥʘ ʜʘʥʥʦʤ ʫʨʦʚʥʝ ʜʝʪʘʣʴʥʦʩʪʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʠʣʘ ʧʦʣʫʯʠʪɹ 

ʧʘʨʘʤʝʪʨʳ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠ-

ʩʪʘʥʘ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʠʣʠ ʥʝʩʢʦʣʴʢʦ ʦʙʣʘʩʪʝʡ, ʚ ʢʦʪʦʨʳʭ ʜʘʞʝ ʧʨʠ ʩʪʦʣʴ ʤʷʛʢʠʭ ʦʛʨʘʥʠʯʝʥʠʷʭ 

ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʩʦʦʙʨʘʞʝʥʠʷʤ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʧʨʦʚʝʩʪʠ ʥʝ ʫʜʘʣʦʩʴ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʪʘʰ-

ʢʝʥʪʩʢʦʛʦ ʨʘʡʦʥʘ ʵʪʦ ʦʙʣʘʩʪʴ, ʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʜʠʥʘʤʠʯʝʩʢʠʤ ʚʣʠʷʥʠʝʤ ʉʝʚʝʨʦ-ɸʥʛʨʝʥʩʢʦʛʦ ʠ 

ʖʞʥʦ-ɸʥʛʨʝʥʩʢʦʛʦ ʨʘʟʣʦʤʦʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ 

ʛʦʨʦʜʘ ʊʘʰʢʝʥʪʘ.  ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʵʪʦ ʜʚʝ ʦʙʣʘʩʪʠ: ʧʝʨʚʘʷ ï ʨʘʡʦʥ ʩʦʯʣʝ-

ʥʝʥʠʷ ɹʝʩʘʧʘʥʩʢʦʡ ʩʠʩʪʝʤʳ ʨʘʟʣʦʤʦʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʩ ʩʠʩʪʝʤʦʡ ʉʝʚʝʨʦ-

ʊʘʤʜʳʥʩʢʠʭ ʨʘʟʣʦʤʦʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʚʪʦʨʘʷ ï ʨʘʡʦʥ ʛ. ɹʫʭʘʨʘ, ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦ-

ʠʤʝʥʥʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʵʪʦ ʦʙʣʘʩʪʠ ʂʳʟʳʣʜʘʨʴʠʥʩʢʦ-

ʃʷʥʛʘʨʩʢʠʭ ʠ ɹʘʡʩʫʥ-ʂʫʛʠʪʘʥʩʢʠʭ ʨʘʟʣʦʤʦʚ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ.  

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ ʢʘʨʪʠʥʳ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʧʨʠʨʦʜʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʧʦ ʩʝʪʢʝ 0.1Ĭ0.1Á. 

ʄʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʦʜʥʦʨʦʜʥʦʡ ʚʳʙʦʨʢʠ ʚ ʢʘʞʜʦʤ ʠʩʩʣʝʜʫʝʤʦʤ ʜʦʤʝʥʝ ʧʨʠ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʨʘʩ-

ʯʝʪʘ ʚʢʣʶʯʘʣ ʥʝ ʤʝʥʝʝ ʰʝʩʪʠ ʦʧʨʝʜʝʣʝʥʠʡ ʤʝʭʘʥʠʟʤʦʚ, ʘ ʨʘʜʠʫʩ ʢʨʫʛʦʚʦʡ ʦʙʣʘʩʪʠ, ʚ ʧʨʝʜʝʣʘʭ 

ʢʦʪʦʨʦʡ ʧʨʦʚʦʜʠʣʦʩʴ ʦʩʨʝʜʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ, ʚʘʨʴʠʨʦʚʘʣʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʭ ʧʨʝʜʝʣʘʭ, ʯʝʤ 

ʨʘʥʝʝ, ʠ ʩʦʩʪʘʚʣʷʣ ʦʪ 15 ʜʦ 30 ʢʤ. ʕʪʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʝʩʢʦʣʴʢʦ ʫʤʝʥʴʰʠʣʦ ʧʣʦʱʘʜʴ, ʥʘ ʢʦʪʦ-

ʨʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʦʢʘʟʘʣʘʩʴ ʚʦʟʤʦʞʥʦʡ, ʘ ʩ ʜʨʫʛʦʡ ï ʦʙʝʩʧʝʯʠʣʦ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʡ ʚ 

ʦʙʣʘʩʪʷʭ, ʚ ʢʦʪʦʨʳʭ ʫʜʘʣʦʩʴ ʦʩʫʱʝʩʪʚʠʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʶ. ʀʩʭʦʜʷ ʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʡ ʧʦ ʛʣʫʙʠʥʘʤ, ʧʦʩʪʨʦʝʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʜʣʷ ʚʩʝʛʦ ʩʝʡʩʤʦʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʚ ʮʝʣʦʤ, ʘ ʪʘʢʞʝ 

ʦʪʜʝʣʴʥʦ ʜʣʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ (ʜʦ 10 ʢʤ) ʠ ʜʣʷ ʩʣʦʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʠʞʝ 10 ʢʤ. ʂʨʦ-

ʤʝ ʪʦʛʦ, ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʤʘʛʥʠʪʫʜʥʦʡ ʠʝʨʘʨʭʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʧʨʠ ʧʦʣʫʤʘʛʥʠʪʫʜʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʚʝʣʠʯʠʥʝ) ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʦʜʠʤʳʭ ʠʥʚʝʨʩʠʡ, ʧʦʩʪʨʦʝʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ ʜʝʪʘʣʴʥʦʩʪʠ ʦʪʜʝʣʴʥʦ ʧʦ ʤʝʭʘʥʠʟʤʘʤ ʦʯʘʛʦʚ ʩʣʘʙʳʭ ʠ ʫʤʝʨʝʥʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʩ ʄ Ò 4.5) ʠ ʜʣʷ ʩʠʣʴʥʳʭ (ʩ ʄ Ó 5.0) ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ʅʘ ʚʳʙʨʘʥʥʳʭ ʫʨʦʚʥʷʭ ʧʣʦʱʘʜʥʦʡ ʜʝʪʘʣʴʥʦʩʪʠ ʦʩʨʝʜʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʨʠ ʨʘʟʣʠʯʥʦʡ 

ʤʘʛʥʠʪʫʜʥʦʡ ʠʝʨʘʨʭʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʜʚʘ ʵʪʘʧʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʧʦʣʷ ʧʨʠʨʦʜʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʘʣʛʦʨʠʪʤʘʤʠ ʄʂɸ.  

ʈʝʟʫʣʴʪʘʪʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʘʧʨʷʞʝʥʠʡ  

ʆʨʠʝʥʪʘʮʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʩʝʡ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. ʇʨʝʜʚʘʨʷʷ ʦʧʠʩʘʥʠʝ ʧʣʦʱʘʜʥʦ-

ʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʟʠʤʫʪʦʚ ʠ ʫʛʣʦʚ ʧʦʛʨʫʞʝʥʠʷ ʦʩʝʡ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ 

ʘʣʛʦʨʠʪʤʝ ʄʂɸ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʘʚʠʣʦ ʟʥʘʢʦʚ ʥʘʧʨʷʞʝʥʠʡ, ʧʨʠʥʷʪʦʝ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʝ, ʪ.ʝ. 

ʩʞʠʤʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳ, ʘ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ. ɺ ʩʠʣʫ ʵʪʦʛʦ ʛʣʘʚʥʳʝ 

ʥʘʧʨʷʞʝʥʠʷ ů1 ï ʷʚʣʷʶʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤʠ ʩʞʠʤʘʶʱʠʤʠ, ʘ ů3 ï ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʩʞʠʤʘʶʱʠʤʠ. 

ʇʦʵʪʦʤʫ, ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʨʠʝʥʪʘʮʠʠ ʦʩʝʡ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʜʣʷ ů1 ʤʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʝʨʤʠʥ ʦʩʴ ʛʣʘʚʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ (ʠʤʝʷ ʚʚʠʜʫ, ʜʝʚʠʘʪʦʨʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʵʪʦʛʦ ʥʘʧʨʷʞʝʥʠʷ), ʘ 

ʜʣʷ ů3 ï ʦʩʴ ʛʣʘʚʥʦʛʦ ʩʞʘʪʠʷ. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʠʩ. 3, ʙ, ʥʘ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʤ ʫʨʦʚʥʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʫʛʦʣ ʧʦʛʨʫʞʝʥʠʷ ʦʩʠ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ů1 ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʝʪ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʤʝ-

ʥʷʷʩʴ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʦʛʨʫʞʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ 

ɹʝʩʘʧʘʥʩʢʦʛʦ ʠ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʛʦ ʨʘʟʣʦʤʦʚ ʜʦ ʧʨʘʢʪʠʯʝʩʢʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʛʨʫʞʝʥʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɸʣʘʡʩʢʦʡ ʜʦʣʠʥʳ ʟʘ ʦʜʥʦʠʤʝʥʥʳʤ ʭʨʝʙʪʦʤ. ɺʘʨʠʘʮʠʠ ʫʛʣʘ ʧʦʛʨʫʞʝʥʠʷ ʦʩʠ ʛʣʘʚʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʩʞʘʪʠʷ ů3 ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ (ʩʤ. ʨʠʩ. 3, ʘ). 

ɼʣʷ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʵʪʘ ʦʩʴ ʙʣʠʟʛʦʨʠʟʦʥʪʘʣʴʥʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʦʩʪʠʨʘʥʠʝ 

ʦʩʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʨʦʩʪʠʨʘʥʠʶ ʩʪʨʫʢʪʫʨ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ 

ʥʘʨʫʰʘʝʪʩʷ ʜʣʷ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʊʘʣʘʩʦ-ʌʝʨʛʘʥʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʛʜʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʠ ů3 ʠ ʨʘʟ-

ʣʦʤʘ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʊʫʨʘʥʩʢʦʡ ʧʣʘʪʬʦʨʤʳ (ɿʘʧʘʜʥʳʡ ʋʟʙʝʢʠʩʪʘʥ) ʠ ʚ 

ʧʨʝʜʝʣʘʭ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʳ ʦʪ ʦʨʦʛʝʥʘ ʢ ʧʣʘʪʬʦʨʤʝ (ʇʨʠʪʘʰʢʝʥʪʩʢʠʡ ʨʘʡʦʥ) ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʩʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ů3 ʷʚʣʷʝʪʩʷ ʶʛʦ-ʚʦʩʪʦʯʥʦʝ, ʚ ʦʨʦʛʝʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʠʩ-

ʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ (ɺʦʩʪʦʯʥr ʡ ʋʟʙʝʢʠʩʪʘʥ) ï ʙʣʠʟʤʝʨʠʜʠʦʥʘʣʴʥʦʝ. 
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ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʘ - ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ů3; ʙ - ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ů1 (ʛʣʘʚʥʦʛʦ ʜʝ-
ʚʠʘʪʦʨʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ) ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʚʩʝʤʫ ʜʠʘʧʘʟʦʥʫ ʤʘʛʥʠʪʫʜ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʤʠʥʠʤʘʣʴ-

ʥʦʤ ʨʘʟʤʝʨʝ ʦʜʥʦʨʦʜʥʦʡ ʚʳʙʦʨʢʠ N Ó 5 ʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʘʜʠʫʩʝ ʦʩʨʝʜʥʝʥʠʷ R Ò 60 ʢʤ  
 

ʈʠʩ. 3.  ʇʨʦʝʢʮʠʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ ʦʩʝʡ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ 
 

ʅʘ ʜʝʪʘʣʴʥʦʤ ʫʨʦʚʥʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʘʧʨʷʞʝʥʠʡ (ʩʤ. ʨʠʩ. 4 ʠ ʨʠʩ. 5) ʧʦ ʨʷʜʫ ʦʙʣʘʩʪʝʡ ʦʪ-

ʤʝʯʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʨʘʟʣʠʯʠʷ ʘʟʠʤʫʪʦʚ ʠ ʫʛʣʦʚ ʧʦʛʨʫʞʝʥʠʷ ʦʩʝʡ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ů3 ʠ ů1 ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʠʥʚʝʨʩʠʠ ʧʦ ʤʝʭʘʥʠʟʤʘʤ ʦʯʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʨʘʟʣʠʯʥʳʤ ʤʘʛʥʠʪʫʜʥʳʤ ʫʨʦʚʥʝʤ. 

ɼʣʷ ɻʘʟʣʠʡʩʢʦʡ ʦʯʘʛʦʚʦʡ ʟʦʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʧʦ ʩʠʣʴʥʳʤ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʷʤ ʘʟʠʤʫʪ ʦʩʠ ů3 ʤʝʥʷʝʪʩʷ ʩ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ (ʧʦʣʫʯʝʥʥʦʛʦ ʧʦ ʩʣʘʙʳʤ ʠ ʫʤʝʨʝʥʥʳʤ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʷʤ) ʥʘ ʶʞʥʳʡ ʧʨʠ ʧʨʠʤʝʨʥʦ ʪʦʤ ʞʝ ʫʛʣʝ ʧʦʛʨʫʞʝʥʠʷ, ʘ ʧʦʛʨʫʞʝʥʠʝ ʦʩʠ ů1 ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 
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ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʘ - ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ů3; ʙ - ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ů1 (ʛʣʘʚʥʦ-
ʛʦ ʜʝʚʠʘʪʦʨʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ) ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʩ ʄ Ò 4.5 ʧʨʠ ʤʠʥʠʤʘʣʴ-

ʥʦʤ ʨʘʟʤʝʨʝ ʦʜʥʦʨʦʜʥʦʡ ʚʳʙʦʨʢʠ  
N Ó 6 ʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʘʜʠʫʩʝ R Ò 30 ʢʤ 

 
ʈʠʩ. 4.  ʇʨʦʝʢʮʠʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ ʦʩʝʡ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ 

 

ʪʦʣʴʢʦ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʙʣʠʟʚʝʨʪʠʢʘʣʴʥʳʤ. ʊʦ ʞʝ ʩʘʤʦʝ ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʛʣʘ ʧʦʛʨʫʞʝʥʠʷ ʦʩʠ ů1 ʜʣʷ ʫʯʘʩʪʢʘ ʤʝʞʜʫ ʛʦʨʦʜʘʤʠ ɼʞʠʟʘʢ ʠ ʉʘʤʘʨʢʘʥʜ, 

ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʅʫʨʘʪʠʥʩʢʦʤʫ ʠ ɿʠʨʘʙʫʣʘʢ-ɿʠʘʵʪʜʠʥʩʢʦʤʫ ʭʨʝʙʪʘʤ. ɼʣʷ ʇʨʠʪʘʰʢʝʥʪʩʢʦʛʦ ʨʘʡʦʥʘ 

ʠ ʜʣʷ ʌʝʨʛʘʥʩʢʦʡ ʤʝʞʛʦʨʥʦʡ ʚʧʘʜʠʥʳ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʭʦʨʦʰʝʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʘʟʠʤʫʪʦʚ ʧʨʦʩʪʠʨʘ-

ʥʠʷ ʠ ʫʛʣʦʚ ʧʦʛʨʫʞʝʥʠʷ ʦʩʝʡ ů3 ʠ ů1 ʥʘ ʜʘʥʥʦʤ ʫʨʦʚʥʝ ʜʝʪʘʣʴʥʦʩʪʠ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʟʝʤʣʝʪʨʷʩʝ-
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ʥʠʡ ʩ ʨʘʟʣʠʯʥʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ. ʅʘʧʨʘʚʣʝʥʠʝ ʛʣʘʚʥʦʡ ʦʩʠ ʥʘʧʨʷʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʩʞʘʪʠʷ ů3 ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʪʘʰʢʝʥʪʩʢʦʛʦ ʨʘʡʦʥʘ ʙʣʠʟʰʠʨʦʪʥʦʝ, ʘ ʦʩʴ ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ů1 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʶʛʦ-ʶʛʦ-ʟʘʧʘʜ. ʇʦʛʨʫʞʝʥʠʝ ʦʙʝʠʭ ʦʩʝʡ ů1 ʠ ů3 ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʜʦʤʝʥʦʚ ʜʦʩʪʘ-

ʪʦʯʥʦ ʧʦʣʦʛʦʝ.  

 

 

 
ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʘ - ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ů3; ʙ - ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ů1 (ʛʣʘʚʥʦʛʦ ʜʝ-
ʚʠʘʪʦʨʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ) ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʩ ʄ Ó 5 ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʟʤʝʨʝ ʦʜ-

ʥʦʨʦʜʥʦʡ ʚʳʙʦʨʢʠ N Ó 6 ʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʘʜʠʫʩʝ R Ò 30 ʢʤ 
 

ʈʠʩ. 5. ʇʨʦʝʢʮʠʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ ʦʩʝʡ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ: 
 

ɸʥʘʣʠʟʠʨʫʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʘʟʠʤʫʪʦʚ ʠ ʫʛʣʦʚ ʧʦʛʨʫʞʝʥʠʷ ʦʩʝʡ ʛʣʘʚʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʛʦʣ ʧʦʛʨʫʞʝʥʠʷ ʦʩʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ů1 ʩʫʱʝʩʪʚʝʥʥʦ ʤʝ-

ʥʷʝʪʩʷ ʩ ʛʣʫʙʠʥʦʡ (ʨʠʩ. 6 ʠ ʨʠʩ. 7). ʅʘ ʤʘʣʳʭ ʛʣʫʙʠʥʘʭ (0-10 ʢʤ) ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʴʰʦʡ ʨʘʟʙʨʦʩ ʚ 

ʫʛʣʘʭ ʧʦʛʨʫʞʝʥʠʠ ʦʩʠ ů1 (ʦʪ 00 ʜʦ 800). ʅʘ ʛʣʫʙʠʥʘʭ ʙʦʣʴʰʝ 10 ʢʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʜʦʤʝʥʦʚ ʦʩʴ ů1 

ʩʫʙʚʝʨʪʠʢʘʣʴʥʘ. ʅʘʠʙʦʣʴʰʠʝ ʚʘʨʠʘʮʠʠ ʘʟʠʤʫʪʘ ʦʩʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ 
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ʦʪʤʝʯʘʶʪʩʷ ʚ ʨʘʡʦʥʝ ɸʣʘʡʩʢʦʛʦ ʭʨʝʙʪʘ (ʦʪ ʩʫʙʰʠʨʦʪʥʦʛʦ ʥʘ ʤʘʣʳʭ ʛʣʫʙʠʥʘʭ ʜʦ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴ-

ʥʦʛʦ ʥʘ ʙʦʣɹʰʠʭ) ʠ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɻʘʟʣʠʡʩʢʦʡ ʦʯʘʛʦʚʦʡ ʟʦʥʳ (ʦʪ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʜʦ ʩʪʨʦʛʦ 

ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ). 

 
 

 
ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʘ - ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ů3; ʙ - ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ů1 (ʛʣʘʚʥʦʛʦ 
ʜʝʚʠʘʪʦʨʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ) ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʚʩʝʤʫ ʜʠʘʧʘʟʦʥʫ ʤʘʛʥʠʪʫʜ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʤʠʥʠ-
ʤʘʣʴʥʦʤ ʨʘʟʤʝʨʝ ʦʜʥʦʨʦʜʥʦʡ ʚʳʙʦʨʢʠ N Ó 6, ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʘʜʠʫʩʝ ʦʩʨʝʜʥʝʥʠʷ R Ò 30 ʢʤ ʜʣʷ 

ʛʣʫʙʠʥ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʅÒ 10 ʢʤ 
 

ʈʠʩ. 6. ʇʨʦʝʢʮʠʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ ʦʩʝʡ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ 
 

ʋʛʦʣ ʧʦʛʨʫʞʝʥʠʷ ʦʩʠ ʛʣʘʚʥʦʛʦ ʩʞʘʪʠʷ ů3 ʚʝʜʝʪ ʩʝʙʷ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʛʣʫʙʠʥʳ ʩʝʡʩʤʦʘʢʪʠʚʥʦʛʦ ʩʣʦʷ. ʂʘʢ ʜʣʷ ʚʩʝʛʦ ʩʝʡʩʤʦʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʜʣʷ ʨʘʟ-

ʣʠʯʥʳʭ ʛʣʫʙʠʥ, ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʜʦʤʝʥʦʚ ʦʩʴ ů3 ʙʣʠʟʛʦʨʠʟʦʥʪʘʣʴʥʘ. ʅʘ ʤʘʣʳʭ ʛʣʫʙʠʥʘʭ ʚ ʨʘʡ-
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ʦʥʝ ɸʣʘʡʩʢʦʛʦ ʭʨʝʙʪʘ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʝʝ ʙʣʠʟʚʝʨʪʠʢʘʣʴʥʦʝ ʧʦʛʨʫʞʝʥʠʝ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʧʨʦʩʪʠʨʘʥʠʝ ʦʩʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘʧʨʘʚʣʝʥʠʶ ʩʪʨʫʢʪʫʨ. 

ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʥʘʨʫʰʘʝʪʩʷ ʜʣʷ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʊʘʣʘʩʦ-ʌʝʨʛʘʥʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʛʜʝ ʥʘʧʨʘʚʣʝ-

ʥʠʷ ʦʩʠ ů3 ʠ ʨʘʟʣʦʤʘ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ.  

 
 

 
ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʘ - ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ů3; ʙ - ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ů1 (ʛʣʘʚ-

ʥʦʛʦ ʜʝʚʠʘʪʦʨʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ) ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʚʩʝʤʫ ʜʠʘʧʘʟʦʥʫ ʤʘʛʥʠʪʫʜ ʟʝʤʣʝʪʨʷʩʝ-

ʥʠʡ, ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʟʤʝʨʝ ʦʜʥʦʨʦʜʥʦʡ ʚʳʙʦʨʢʠ N Ó 6, ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʘʜʠʫʩʝ ʦʩʨʝʜʥʝʥʠʷ R 

Ò 30 ʢʤ ʜʣʷ ʛʣʫʙʠʥ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʅÓ 11 ʢʤ 

 

ʈʠʩ. 7. ʇʨʦʝʢʮʠʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ ʦʩʝʡ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ: 
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ʇʘʨʘʤʝʪʨʳ ʵʣʣʠʧʩʦʠʜʘ ʥʘʧʨʷʞʝʥʠʡ. ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʃʦʜʝ ï 

ʅʘʜʘʠ, ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʧʦ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʨʠʩ. 8) ʧʨʠ ʙʦʣʴʰʦʤ ʨʘʜʠʫʩʝ 

ʦʩʨʝʜʥʝʥʠʷ (ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʡ ʫʨʦʚʝʥʴ), ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʯʠʩʣʦ 

ʜʦʤʝʥʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ, ʙʣʠʟʢʠʤ ʢ ʯʠʩʪʦʤʫ ʩʜʚʠʛʫ (-0.2 < ɛů < 0.2). ɼʦʤʝʥʳ ʩ 

ʥʘʧʨʷʞʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʙʣʠʟʢʠʤ ʢ ʦʜʥʦʦʩʥʦʤʫ ʩʞʘʪʠʶ (ɛů Ó 0.6) ʠʣʠ ʦʜʥʦʦʩʥʦʤʫ ʨʘʩʪʷʞʝ-

ʥʠʶ (ɛů Ò -0,6), ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʦʩʪʘʪʦʯʥʦ ʤʦʟʘʠʯʥʦ. 

 

 
ʈʠʩ. 8. ʇʣʦʱʘʜʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʃʦʜʝ ï ʅʘʜʘʠ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʚʩʝʤʫ ʜʠʘ-
ʧʘʟʦʥʫ ʤʘʛʥʠʪʫʜ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʟʤʝʨʝ ʦʜʥʦʨʦʜʥʦʡ ʚʳʙʦʨʢʠ N Ó 5 ʠ ʤʘʢʩʠ-
ʤʘʣʴʥʦʤ ʨʘʜʠʫʩʝ ʦʩʨʝʜʥʝʥʠʷ R Ò 60 ʢʤ ʢʨʫʛʦʚʦʡ ʦʙʣʘʩʪʠ, ʩ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʦʪʙʦʨ ʥʝʦʙʭʦ-

ʜʠʤʦʛʦ ʯʠʩʣʘ ʩʦʙʳʪʠʡ ʜʣʷ ʝʜʠʥʠʯʥʦʛʦ ʜʦʤʝʥʘ 

 

ʅʘ ʜʝʪʘʣʴʥʦʤ ʫʨʦʚʥʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ (ʧʨʠ ʨʘʜʠʫʩʝ ʦʩʨʝʜʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʘʧʨʷʞʝʥ-

ʥʦʛʦ ʩʦʩʪʦʷʥʠʷ R Ò 30 ʢʤ) ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʄ Ò 4.5 ʜʦʣʷ 

ʦʙʣʘʩʪʝʡ ʩ ʥʘʧʨʷʞʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʙʣʠʟʢʠʤ ʢ ʯʠʩʪʦʤʫ ʩʜʚʠʛʫ, ʥʝʩʢʦʣʴʢʦ ʫʤʝʥʴʰʘʝʪʩʷ (ʩʤ. 

ʨʠʩ. 9), ʘ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʚʠʜ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʣʠʟʦʢ ʢ ʦʜʥʦʦʩʥʦʤʫ ʩʞʘʪʠʶ ʠʣʠ 

ʦʜʥʦʦʩʥʦʤʫ ʨʘʩʪʷʞʝʥʠʶ, ʦʙʨʝʪʘʶʪ ʯʝʨʪʳ ʩʚʷʟʘʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ. ʆʙʣʘʩʪʠ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ɛů Ó 

0.2 ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʚʦʩʪʦʢʝ ʠ ʟʘʧʘʜʝ ɻʘʟʣʠʡʩʢʦʡ ʦʯʘʛʦʚʦʡ ʟʦʥʳ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʖʞʥʦ-

ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʠ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɹʘʙʘʪʘʛ-ʂʝʡʢʠʪʘʫʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ɼʚʝ 

ʦʙʣʘʩʪʠ ʩ ʥʘʧʨʷʞʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʙʣʠʟʢʠʤ ʢ ʦʜʥʦʦʩʥʦʤʫ ʨʘʩʪʷʞʝʥʠʶ (ɛů Ò -0.2), ʨʘʩʧʦʣʦ-

ʞʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʌʝʨʛʘʥʩʢʦʡ ʤʝʞʛʦʨʥʦʡ ʚʧʘʜʠʥʳ, ʩʝʚʝʨʥʝʝ ʛʦʨʦʜʦʚ ɸʥʜʠʞʘʥ ʠ ʅʘʤʘʥʛʘʥ, ʠ 

ʦʜʥʘ ï ʚ ʧʨʝʜʝʣʘʭ ɸʣʘʡʩʢʦʡ ʜʦʣʠʥʳ ʟʘ ɸʣʘʡʩʢʠʤ ʭʨʝʙʪʦʤ. ʅʝʩʢʦʣʴʢʦ ʜʦʤʝʥʦʚ ʚ ʧʨʝʜʝʣʘʭ 

ʇʨʠʪʘʰʢʝʥʪʩʢʦʛʦ ʨʘʡʦʥʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʤʝʨʝʥʥʳʤʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʃʦʜʝ ï ʅʘʜʘʠ.  
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ʈʠʩ. 9. ʇʣʦʱʘʜʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʃʦʜʝ ï ʅʘʜʘʠ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʷʤ ʩ ʄ Ò 4.5 ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʟʤʝʨʝ ʦʜʥʦʨʦʜʥʦʡ ʚʳʙʦʨʢʠ N Ó 6 ʠ ʤʘʢʩʠʤʘʣʴʥʦʤ 

ʨʘʜʠʫʩʝ R Ò 30 ʢʤ ʢʨʫʛʦʚʦʡ ʦʙʣʘʩʪʠ, ʩ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʦʪʙʦʨ ʥʝʦʙʭʦʜʠʤʦʛʦ ʯʠʩʣʘ ʩʦ-

ʙr ʪʠʡ ʜʣʷ ʝʜʠʥʠʯʥʦʛʦ ʜʦʤʝʥʘ 

 

 
ʈʠʩ. 10. ʇʣʦʱʘʜʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʃʦʜʝ ï ʅʘʜʘʠ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʷʤ ʩ ʄ Ó 5 ʧʨʠ ʤʠʥʠʤʘʣʥɹʦʤ ʨʘʟʤʝʨʝ ʦʜʥʦʨʦʜʥʦʡ ʚʳʙʦʨʢʠ N Ó 6 ʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʘʜʠʫʩʝ R Ò 

30 ʢʤ ʢʨʫʛʦʚʦʡ ʦʙʣʘʩʪʠ, ʩ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʦʪʙʦʨ ʥʝʦʙʭʦʜʠʤʦʛʦ ʯʠʩʣʘ ʩʦʙʳʪʠʡ ʜʣʷ ʝʜʠʥʠʯ-

ʥʦʛʦ ʜʦʤʝʥʘ 

 



Seysmologiya muammolari *  ʇʨʦʙʣʝʤʳ ʩʝʡʩʤʦʣʦʛʠʠ * Seismology problems *   ̄ 1, ʪ.3, 2021 

 15 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʘʧʨʷʞʝʥʠʡ, ʧʦʣʫʯʝʥʥʦʡ c ʧʨʠʚʣʝʯʝʥʠʝʤ ʤʝʭʘʥʠʟʤʦʚ 

ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʄ Ó 5.0 ʠʟ ʩʙʦʨʥʦʛʦ ʢʘʪʘʣʦʛʘ ʄʆɿ, ʦʙʣʘʩʪʠ ʩ ʥʘʧʨʷʞʝʥʥʳʤ ʩʦʩʪʦʷʥʠ-

ʝʤ, ʙʣʠʟʢʠʤ ʢ ʦʜʥʦʦʩʥʦʤʫ ʩʞʘʪʠʶ, ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɻʘʟʣʠʡʩʢʦʡ ʦʯʘʛʦʚʦʡ ʟʦʥʳ, 

ʚ ʦʙʣʘʩʪʠ ʩʦʯʣʝʥʝʥʠʷ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʠ ʉʝʚʝʨʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʟʦʥ, ʘ ʪʘʢʞʝ ʚ 

ʨʘʡʦʥʘʭ ɸʣʘʡʩʢʦʛʦ ʠ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʭʨʝʙʪʦʚ. ʆʙʣʘʩʪʠ ʩ ʥʘʧʨʷʞʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʙʣʠʟʢʠʤ ʢ 

ʦʜʥʦʦʩʥʦʤʫ ʨʘʩʪʷʞʝʥʠʶ, ʦʪʤʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʜʚʫʭ ʫʯʘʩʪʢʦʚ ʌʝʨʛʘʥʩʢʦʡ ʤʝʞʛʦʨ-

ʥʦʡ ʚʧʘʜʠʥʳ: ʤʝʞʜʫ ʉʝʚʝʨʦ-ʌʝʨʛʘʥʩʢʠʤ ʨʘʟʣʦʤʦʤ ʠ ʖʞʥʦ-ʌʝʨʛʘʥʩʢʦʡ ʬʣʝʢʩʫʨʥʦ-

ʨʘʟʨʳʚʥʦʡ ʟʦʥʦʡ ʶʞʥʝʝ ʛ. ʂʦʢʘʥʜ ʠ ʢ ʩʝʚʝʨʫ ʦʪ ʛ. ɸʥʜʠʞʘʥ ʚ ʧʨʝʜʝʣʘʭ ɸʥʜʠʞʘʥʩʢʦʡ ʩʝʡʩʤʦ-

ʛʝʥʝʨʠʨʫʶʱʝʡ ʟʦʥʳ. ɼʦʣʷ ʦʙʣʘʩʪʝʡ ʩ ʥʘʧʨʷʞʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʙʣʠʟʢʠʤ ʢ ʯʠʩʪʦʤʫ ʩʜʚʠʛʫ, 

ʩʪʘʥʦʚʠʪʩʷ ʝʱʝ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʳʜʫʱʝʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʤʝʭʘʥʠʟʤʘʤ ʦʯʘʛʦʚ 

ʩʣʘʙʳʭ ʠ ʫʤʝʨʝʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ʍʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʃʦʜʝ ï ʅʘʜʘʠ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪʩʷ ʩ ʛʣʫʙʠ-

ʥʦʡ (ʨʠʩ. 11 ʠ ʨʠʩ. 12). ɽʩʣʠ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʛʣʫʙʠʥ (0-10 ʢʤ) ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʷʚʣʷʝʪʩʷ ʯʠ-

ʩʪʳʡ ʩʜʚʠʛ, ʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʜʦʤʝʥʳ ʩ ʥʘʧʨʷʞʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʙʣʠʟʢʠʤ ʢ ʦʜʥʦ-

ʦʩʥʦʤʫ ʩʞʘʪʠʶ, ʦʜʥʦʦʩʥʦʤʫ ʨʘʩʪʷʞʝʥʠʶ ʠ ʯʠʩʪʦʤʫ ʩʜʚʠʛʫ, ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʨʠʤʝʨʥʦ ʚ ʨʘʚʥʳʭ 

ʜʦʣʷʭ. ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʦʤʝʥʦʚ ʩ ʥʘʧʨʷʞʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʙʣʠʟʢʠʤ ʢ ʦʜʥʦʦʩʥʦʤʫ 

ʨʘʩʪʷʞʝʥʠʶ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʌʝʨʛʘʥʩʢʦʡ ʤʝʞʛʦʨʥʦʡ ʚʧʘʜʠʥʳ. ʅʘ ʛʣʫʙʠʥʘʭ ʜʦ 10 ʢʤ 

ʚ ɻʘʟʣʠʡʩʢʦʡ ʦʯʘʛʦʚʦʡ ʟʦʥʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʃʦʜʝ ï ʅʘʜʘʠ ʙʣʠʟʢʠ ʢ ʥʫʣʶ, ʯʪʦ ʭʘʨʘʢ-

ʪʝʨʥʦ ʜʣʷ ʩʦʩʪʦʷʥʠʷ ʯʠʩʪʦʛʦ ʩʜʚʠʛʘ, ʘ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʦʪʤʝʯʘʶʪʩʷ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʘ ɛ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦʦʩʥʦʤʫ ʩʞʘʪʠʶ.  

 

 
ʈʠʩ. 11. ʇʣʦʱʘʜʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʃʦʜʝ ï ʅʘʜʘʠ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʚʩʝʤʫ 

ʜʠʘʧʘʟʦʥʫ ʤʘʛʥʠʪʫʜ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʟʤʝʨʝ ʦʜʥʦʨʦʜʥʦʡ ʚʳʙʦʨʢʠ N Ó 6, ʤʘʢ-

ʩʠʤʘʣʴʥʦʤ ʨʘʜʠʫʩʝ ʦʩʨʝʜʥʝʥʠʷ R Ò 30 ʢʤ ʜʣʷ ʛʣʫʙʠʥ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʅÒ 10 ʢʤ 
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ʈʠʩ. 12. ʇʣʦʱʘʜʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʃʦʜʝ ï ʅʘʜʘʠ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʚʩʝʤʫ 

ʜʠʘʧʘʟʦʥʫ ʤʘʛʥʠʪʫʜ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʟʤʝʨʝ ʦʜʥʦʨʦʜʥʦʡ ʚʳʙʦʨʢʠ N Ó 6, ʤʘʢ-

ʩʠʤʘʣʴʥʦʤ ʨʘʜʠʫʩʝ ʦʩʨʝʜʥʝʥʠʷ R Ò 30 ʢʤ ʜʣʷ ʛʣʫʙʠʥ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʅÓ 11 ʢʤ 

 

ʈʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʪʠʧʘʤ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʦʚʝʜʝʥʥʦʡ ʧʦ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʟ ʢʘʪʘʣʦʛʘ ʄʆɿ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʯʠʩʣʦʤ ʩʦʙʳʪʠʡ ʚ ʝʜʠʥʠʯʥʦʡ ʦʜʥʦʨʦʜʥʦʡ 

ʚʳʙʦʨʢʝ N Ó 5 ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ ʨʘʜʠʫʩʦʤ R Ò 60 ʢʤ ʢʨʫʛʦʚʦʡ ʦʙʣʘʩʪʠ, ʠʟ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚ-

ʣʷʣʩʷ ʦʪʙʦʨ ʥʝʦʙʭʦʜʠʤʦʛʦ ʯʠʩʣʘ ʩʦʙʳʪʠʡ ʜʣʷ ʝʜʠʥʠʯʥʦʛʦ ʜʦʤʝʥʘ (ʨʠʩ. 13), ʧʨʝʦʙʣʘʜʘʶʱʠʤ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʪʠʧʦʤ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʚʩʝʡ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ 

ʨʝʞʠʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʞʘʪʠʷ. ʆʙʣʘʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʨʝʞʠʤʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʩʜʚʠʛʘ, ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʊʘʣʘʩʦ-ʌʝʨʛʘʥʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʠ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʖʞʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɹʘʙʘʪʘʛ-ʂʝʡʢʠʪʘʫʩʢʦʡ ʩʝʡʩʤʦʛʝʥʥʦʡ ʟʦʥʳ. 

ʅʝʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʨʝʞʠʤʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʜʚʠʛʘ, ʨʘʩʧʦʣʦʞʝʥʳ 

ʪʘʢʞʝ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʇʨʠʪʘʰʢʝʥʪʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʥʘ ʦʪ-

ʜʝʣʴʥʳʭ ʩʝʛʤʝʥʪʘʭ ʖʞʥʦ-ʊʥ̫-ɹʐʘʥʴʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ ʟʘ ʧʨʝʜʝʣʘʤʠ ʚʦʩʪʦʯʥʦʡ ʯʘ-

ʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠʩʪʘʥʘ. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʜʦʤʝʥʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʝʞʠʤʝ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʦ ʟʘ ʊʫʨʢʝʩʪʘʥʩʢʠʤ ʭʨʝʙʪʦʤ ʠ ʚ ʧʨʝʜʝʣʘʭ ɸʣʘʡʩʢʦʡ ʜʦʣʠʥʳ. 

ɺ ʵʪʠʭ ʦʙʣʘʩʪʷʭ ʦʩʴ ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ů1 ʙʣʠʟʛʦʨʠʟʦʥʪʘʣʴʥʘ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʚ ʥʘʧʨʘʚʣʝ-

ʥʠʠ ʧʨʦʩʪʠʨʘʥʠʷ ʖʞʥʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʳ, ʘ ʦʩʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ 

ů3 ʠʤʝʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʚʢʨʝʩʪ ʩʪʨʫʢʪʫʨ ʠ ʙʣʠʟʚʝʨʪʠʢʘʣʴʥʘ. 
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ʈʠʩ. 13. ʈʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʪʠʧʘʤ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠ ʨʝ-
ʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʚʩʝʤʫ ʜʠʘʧʘʟʦʥʫ ʤʘʛʥʠʪʫʜ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʟʤʝʨʝ ʦʜʥʦʨʦʜʥʦʡ 
ʚʳʙʦʨʢʠ N Ó 5 ʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʘʜʠʫʩʝ ʦʩʨʝʜʥʝʥʠʷ R Ò 60 ʢʤ ʢʨʫʛʦʚʦʡ ʦʙʣʘʩʪʠ, ʩ ʢʦʪʦʨʦʡ ʦʩʫ-

ʱʝʩʪʚʣʷʣʩʷ ʦʪʙʦʨ ʥʝʦʙʭʦʜʠʤʦʛʦ ʯʠʩʣʘ ʩʦʙʳʪʠʡ ʜʣʷ ʝʜʠʥʠʯʥʦʛʦ ʜʦʤʝʥʘ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʦʚʝʜʝʥʥʦʡ ʧʦ ʤʝʭʘʥʠʟʤʘʤ ʦʯʘʛʦʚ ʩʣʘ-

ʙʳʭ ʠ ʫʤʝʨʝʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʩʤ. ʨʠʩ. 14), ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʙʣʘʩʪʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʨʘʟ-

ʣʠʯʥʳʤʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʠʣʦʩʴ. ʅʝ-

ʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʣʘʩʴ ʦʙʣʘʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʜʚʠʛʘ ʚ ɻʘʟʣʠʡʩʢʦʡ ʦʯʘʛʦʚʦʡ ʟʦʥʝ ʠ ʥʝʙʦʣʴʰʦʝ 

ʯʠʩʣʦ ʜʦʤʝʥʦʚ ʩ ʵʪʠʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʪʠʧʦʤ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʷʚʠʣʦʩʴ ʢ ʟʘʧʘʜʫ ʦʪ ʛ. 

ʊʘʰʢʝʥʪ. 

ʅʘ ʪʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʫʜʘʣʦʩʴ ʧʨʦʚʝʩʪʠ ʜʝʪʘʣʴʥʫʶ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʧʦ ʤʝʭʘʥʠʟʤʘʤ 

ʦʯʘʛʦʚ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʦʪʤʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʜʚʘ ʪʠʧʘ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ï ʨʝʞʠʤʳ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʜʚʠʛʘ (ʩʤ. ʨʠʩ. 15). ʇʦʩʣʝʜʥʠʤ ʪʠʧʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪ-

ʩʷ ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ɻʘʟʣʠʡʩʢʦʡ ʦʯʘʛʦʚʦʡ ʟʦʥʳ ʠ ʦʙʣʘʩʪʴ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʤʝʞʜʫ 

ʊʫʨʢʝʩʪʘʥʩʢʠʤ ʠ ɸʣʘʡʩʢʠʤ ʭʨʝʙʪʘʤʠ. 
 

 
ʈʠʩ. 14. ʈʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʪʠʧʘʤ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠ ʨʝ-
ʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʩ ʄ Ò 4.5 ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʟʤʝʨʝ ʦʜʥʦʨʦʜʥʦʡ ʚʳʙʦʨʢʠ N Ó 6 ʠ 
ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʘʜʠʫʩʝ R Ò 30 ʢʤ ʢʨʫʛʦʚʦʡ ʦʙʣʘʩʪʠ, ʩ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʦʪʙʦʨ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʯʠʩʣʘ ʩʦʙʳʪʠʡ ʜʣʷ ʝʜʠʥʠʯʥʦʛʦ ʜʦʤʝʥʘ 
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ʈʠʩ. 15. ʈʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʪʠʧʘʤ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠ ʨʝ-
ʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʩ ʄ Ó 5 ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʟʤʝʨʝ ʦʜʥʦʨʦʜʥʦʡ ʚʳʙʦʨʢʠ N Ó 6 ʠ 
ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʘʜʠʫʩʝ R Ò 30 ʢʤ ʢʨʫʛʦʚʦʡ ʦʙʣʘʩʪʠ, ʩ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʦʪʙʦʨ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʯʠʩʣʘ ʩʦʙʳʪʠʡ ʜʣʷ ʝʜʠʥʠʯʥʦʛʦ ʜʦʤʝʥʘ 
 

ɸʥʘʣʠʟʠʨʫʷ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʪʠʧʦʚ ʥʘʧʨʷʞʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ ʩʝʡʩʤʦʘʢʪʠʚʥʦʛʦ ʩʣʦʷ (ʨʠʩ. 16 ʠ ʨʠʩ. 17), ʩʣʝʜʫ-

ʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ ʜʣʷ ʇʨʠʪʘʰʢʝʥʪʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦ ʠʤʝʶʱʠʤʩʷ 

ʜʘʥʥʳʤ ʫʜʘʣʦʩʴ ʦʩʫʱʝʩʪʚʠʪʴ ʪʦʣʴʢʦ ʚ ʜʠʘʧʘʟʦʥʝ ʛʣʫʙʠʥ 0-10 ʢʤ. ʇʨʝʦʙʣʘʜʘʶʱʠʤ ʜʣʷ ʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʨʝʞʠʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ʩʦ ʩʜʚʠʛʦʤ. ʅʘʧʨʘʚʣʝʥʠʝ ʛʣʘʚʥʦʡ ʦʩʠ ʥʘʧʨʷ-

ʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ů3 ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʚ ʙʣʠʟʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʘ ʦʩʴ ʤʠʥʠʤʘʣʴʥʦ-

ʛʦ ʩʞʘʪʠʷ ů1 ʠʤʝʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʶʛʦ-ʶʛʦ-ʟʘʧʘʜ. ʇʦʛʨʫʞʝʥʠʝ ʦʙʝʠʭ ʦʩʝʡ ů1 ʠ ů3 ʜʣʷ ʙʦʣʴʰʠʥ-

ʩʪʚʘ ʜʦʤʝʥʦʚ ʇʨʠʪʘʰʢʝʥʪʩʢʦʛʦ ʨʘʡʦʥʘ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʦʛʦʝ. ʂ ʟʘʧʘʜʫ ʦʪ ʊʘʰʢʝʥʪʘ ʥʘʭʦʜʠʪʩʷ ʥʝ-

ʩʢʦʣʴʢʦ ʜʦʤʝʥʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʨʝʞʠʤʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʜʚʠʛʘ. 

 
ʈʠʩ. 16. ʈʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʪʠʧʘʤ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠ ʨʝ-
ʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʚʩʝʤʫ ʜʠʘʧʘʟʦʥʫ ʤʘʛʥʠʪʫʜ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʟʤʝʨʝ ʦʜʥʦʨʦʜʥʦʡ ʚʳ-
ʙʦʨʢʠ N Ó 6, ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʘʜʠʫʩʝ ʦʩʨʝʜʥʝʥʠʷ R Ò 30 ʢʤ ʜʣʷ ʛʣʫʙʠʥ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʅÒ 10 ʢʤ 



Seysmologiya muammolari *  ʇʨʦʙʣʝʤʳ ʩʝʡʩʤʦʣʦʛʠʠ * Seismology problems *   ̄ 1, ʪ.3, 2021 

 19 

 
ʈʠʩ. 17. ʈʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʪʠʧʘʤ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠ ʨʝ-
ʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʚʩʝʤʫ ʜʠʘʧʘʟʦʥʫ ʤʘʛʥʠʪʫʜ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʟʤʝʨʝ ʦʜʥʦʨʦʜʥʦʡ ʚr -
ʙʦʨʢʠ N Ó 6, ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʘʜʠʫʩʝ ʦʩʨʝʜʥʝʥʠʷ R Ò 30 ʢʤ ʜʣʷ ʛʣʫʙʠʥ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʅÓ11 ʢʤ 

 

ʊʠʧ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ɻʘʟʣʠʡʩʢʦʡ ʦʯʘʛʦʚʦʡ ʟʦʥʳ ʩʠʣʴʥʦ ʤʝʥʷʝʪʩʷ ʩ ʛʣʫʙʠʥʦʡ. 

ɼʣʷ ʚʩʝʛʦ ʩʝʡʩʤʦʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʚ ʮʝʣʦʤ ʶʛʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʟʦʥʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʞʠʤʦʤ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʛʦ ʩʜʚʠʛʘ, ʘ ʚʦʩʪʦʯʥʘʷ ï ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʩʞʘʪʠʝʤ. ʅʘ ʤʘʣʳʭ ʛʣʫʙʠʥʘʭ (0-10 ʢʤ) ʟʘʧʘʜ-

ʥʘʷ ʯʘʩʪʴ ʟʦʥʳ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʞʘʪʠʷ, ʘ ʚʦʩʪʦʯʥʘʷ ï ʚ ʨʝʞʠʤʝ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʦʛʦ ʩʞʘʪʠʷ ʩʦ ʩʜʚʠʛʦʤ. ʅʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ɻʘʟʣʠʡʩʢʦʡ ʦʯʘʛʦʚʦʡ ʟʦʥʳ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʨʝʞʠʤʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʜʚʠʛʘ, ʘ ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ï ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʩʞʘʪʠʷ. ʆʩʴ ʛʣʘʚ-

ʥʦʛʦ ʩʞʘʪʠʷ ů3 ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʙʣʠʟ ʛʦʨʠʟʦʥʪʘʣʴʥʘ 

ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʜʦʤʝʥʦʚ. ʅʘʧʨʘʚʣʝʥʠʝ ʦʩʠ ů3 ʩʣʘʙʦ ʤʝʥʷʝʪʩʷ ʩ ʛʣʫʙʠʥʦʡ. ɼʣʷ ʦʩʠ ʤʠʥʠ-

ʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ů1 ʢʘʨʪʠʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʠʥʘʷ. ʉ ʧʨʠʙʣʠʞʝʥʠʝʤ ʢ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʣʷ ɻʘʟ-

ʣʠʡʩʢʦʡ ʦʯʘʛʦʚʦʡ ʟʦʥʳ ʫʤʝʥʴʰʘʝʪʩʷ ʨʘʟʙʨʦʩ ʚ ʚʘʨʠʘʮʠʷʭ ʘʟʠʤʫʪʦʚ ʠ ʫʛʣʦʚ ʧʦʛʨʫʞʝʥʠʷ. ʆʥʘ ʦʨʠ-

ʝʥʪʠʨʦʚʘʥʘ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʠʤʝʝʪ ʫʛʦʣ ʧʦʛʨʫʞʝʥʠʷ ʧʦʨʷʜʢʘ 300-400 ʢ ʛʦʨʠʟʦʥ-

ʪʫ. ɼʣʷ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥ ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ɻʘʟʣʠʡʩʢʦʡ ʦʯʘʛʦʚʦʡ ʟʦʥʳ ʦʩʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ 

ʠʤʝʝʪ ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʩʝʚʝʨ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʙʣʠʟ ʚʝʨʪʠʢʘʣʴʥʘ. 

ɺ ʖʞʥʦʡ ʯʘʩʪʠ ʋʟʙʝʢʠʩʪʘʥʘ (ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ɹʘʙʘʪʘʛ-ʂʝʡʢʠʪʘʫʩʢʦʡ ʩʪʨʫʢʪʫʨʳ) ʚʥʫʪʨʠ ʦʙ-

ʣʘʩʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ʚʳʜʝʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʧʦ ʨʘʟʤʝʨʘʤ ʦʙʣʘʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʩʜʚʠʛʘ. ʇʨʠ ʵʪʦʤ, ʦʩʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ů3 ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʣʠʟ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʧʦʛʨʫʞʝʥʠ-

ʝʤ ʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʟʜʝ, ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʚ ʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʢʨʝʩʪ ʧʨʦʩʪʠʨʘʥʠʷ ɻʠʩʩʘʨʩʢʠʭ 

ʩʪʨʫʢʪʫʨ. ʆʩʴ ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ů1 ʚ ʢʦʣɹʮʝʚʦʡ ʯʘʩʪʠ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ 

ʨʝʞʠʤʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʞʘʪʠʷ, ʧʨʘʢʪʠʯʝʩʢʠ ʙʣʠʟ ʚʝʨʪʠʢʘʣʴʥʘ ʠ ʠʤʝʝʪ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʫʶ ʦʨʠʝʥ-

ʪʘʮʠʶ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʨʝʞʠʤʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʜʚʠʛʘ, ʦʩʴ ů1 

ʙʣʠʟ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʚʜʦʣʴ ʧʨʦʩʪʠʨʘʥʠʷ ɻʠʩʩʘʨʩʢʠʭ ʩʪʨʫʢʪʫʨ. 

ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʌʝʨʛʘʥʩʢʦʡ ʤʝʞʛʦʨʥʦʡ ʚʧʘʜʠʥʳ ʦʩʴ ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʞʘ-

ʪʠʷ ů1 ʙʣʠʟ ʚʝʨʪʠʢʘʣʴʥʘ. ɿʘʧʘʜʥʘʷ ʯʘʩʪʴ ʚʧʘʜʠʥʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʣʠʟ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʧʦʛʨʫʞʝ-

ʥʠʝʤ ʦʩʠ ů1 ʠ ʘʟʠʤʫʪʦʤ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʶʛʦ-ʟʘʧʘʜ.  

ʇʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʜʦʤʝʥʦʚ ʌʝʨʛʘʥʩʢʦʡ ʤʝʞʛʦʨʥʦʡ ʚʧʘʜʠʥʳ ʦʩʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʞʘʪʠʷ 

ů3 ʙʣʠʟ ʛʦʨʠʟʦʥʪʘʣʴʥʘ. ɼʣʷ ʢʦʥʮʝʚʳʭ ʫʯʘʩʪʢʦʚ ʚʧʘʜʠʥʳ ʵʪʘ ʦʩʴ ʠʤʝʝʪ ʤʝʨʠʜʠʦʥʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝ-

ʥʠʝ, ʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʚʧʘʜʠʥʳ ʦʥʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʕʪʘ ʦʩʦ-

ʙʝʥʥʦʩʪʴ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʣʫʙʠʥ ʩʝʡʩʤʦʘʢʪʠʚʥʦʛʦ ʩʣʦʷ. ɹʝʟ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʩʝʡ-

ʩʤʦʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʧʦ ʛʣʫʙʠʥʘʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʌʝʨʛʘʥʩʢʘʷ ʚʧʘʜʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʞʠʤʦʤ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʞʘʪʠʷ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʚʧʘʜʠʥʳ ʦʪʤʝʯʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʜʦʤʝʥʦʚ, ʥʘʭʦʜʷ-

ʱʠʭʩʷ ʚ ʨʝʞʠʤʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʜʚʠʛʘ. 


