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ɸʥʥʦʪʘʮʠʷ. ʈʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ (ʈʄɾ) ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤ ʟʘ-

ʙʦʣʝʚʘʥʠʝʤ ʠ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʩʤʝʨʪʠ ʫ ʞʝʥʱʠʥ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʠʡ ʧʨʦ-

ʛʥʦʟ ʚ ʙʦʣʴh ʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ.  ɺ ʚʳʷʚʣʝʥʠʠ ʨʘʥʥʝʛʦ ʈʄɾ ʦʩʦʙʫʶ ʧʨʦʙʣʝʤʫ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʝʧʘʣʴʧʠʨʫʝʤʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ʇʦ ʜʘʥʥʳʤ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ, ʦʪ 5 ʜʦ 17 % 

ʪʘʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠʤʝʶʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʨʦʣʠ ʨʝʥʪ-

ʛʝʥʦʤʘʤʤʦʛʨʘʬʠʠ (ʈʄɻ) ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʥʝʧʘʣʴʧʠʨʫʝʤʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʫ ʞʝʥʱʠʥ ʨʝ-

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʘ 

ʩʦʚʨʝʤʝʥʥʘʷ ʣʠʪʝʨʘʪʫʨʘ. ʇʦ ʜʘʥʥʳʤ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ, ʈʄɻ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʠʥʬʦʨʤʘʪʠʚʥʳʤ ʤʝʪʦʜʦʤ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʦʚʳʩʠʪʴ ʨʘʥʥʶʶ ʚʳʷʚʣʷʝʤʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʶ-

ʱʠʤ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʈʄɾ. ʉʪʘʥʜʘʨʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʚ ʜʚʫʭ ʧʨʦʝʢʮʠʷʭ ï ʢʨʘʥʠʦʢʘʫʜʘʣʴʥʦʡ ʠ 

ʢʦʩʦʡ ʤʝʜʠʦʣʘʪʝʨʘʣʴʥʦʡ. ʎʠʬʨʦʚʘʷ ʤʘʤʤʦʛʨʘʬʠʷ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʫ ʞʝʥʱʠʥ ʤʦʣʦʞʝ 50 ʣʝʪ, ʦʜʥʘʢʦ 

ʘʥʘʣʦʛʦʚʘʷ ʤʘʤʤʦʛʨʘʬʠʷ ʦʩʪʘʝʪʩʷ ʧʨʠʝʤʣʝʤʳʤ ʤʝʪʦʜʦʤ ʩʢʨʠʥʠʥʛʘ. ɺʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ 

ʫ ʧʘʮʠʝʥʪʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʈʄɻ, ʦʩʦʙʝʥʥʦ ʚ ʚʳʷʚʣʝʥʠʠ ʥʝʧʘʣʴʧʠ-

ʨʫʝʤʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʂʦʥʪʨʘʩʪʥʘʷ ʜʚʫʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʧʝʢʪʨʘʣʴʥʘʷ ʤʘʤʤʦʛʨʘʬʠʷ ʠ ʮʠʬʨʦʚʦʡ ʪʦʤʦʩʠʥ-

ʪʝʟ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʥʝʧʘʣʴʧʠʨʫʝʤʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ, 

ʚ ʯʘʩʪʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʫʭʦʣʝʚʦʛʦ ʘʥʛʠʦʛʝʥʝʟʘ ʠ ʦʙʣʘʜʘʶʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʩʦʧʦʩʪʘʚʠʤʦʡ ʩ ʤʘʛ-

ʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʝʡ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ. 

ɼʚʦʡʥʦʝ ʧʨʦʯʪʝʥʠʝ ʠ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʚʳʰʘʶʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʈʄɻ ʚ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʩʪʝʧʝʥʠ, ʥʝ ʚʣʠʷʶʪ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʈʄɾ. ʉʠʩʪʝʤʘ ʦʧʠʩʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ 

ʠʟʦʙʨʘʞʝʥʠʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ï BI-RADS ʩʪʘʥʜʘʨʪʠʟʠʨʫʝʪ ʦʪʯʝʪʥʦʩʪʴ ʠ ʦʧʨʝʜʝʣʷʝʪ ʜʘʣʴʥʝʡʰʫʶ ʪʘʢʪʠ-

ʢʫ ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʯʥʘʷ ʞʝʣʝʟʘ, ʥʝʧʘʣʴʧʠʨʫʝʤʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʝʥʪʛʝʥʦ-ʤʘʤʤʦʛʨʘʬʠʷ, ʢʦʥ-

ʪʨʘʩʪʥʘʷ ʜʚʫʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʧʝʢʪʨʘʣʴʥʘʷ ʤʘʤʤʦʛʨʘʬʠʷ, ʮʠʬʨʦʚʦʡ ʪʦʤʦʩʠʥʪʝʟ, ʜʚʦʡʥʦʡ ʧʨʦʩʤʦʪʨ, ʩʠʩ-

ʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ, ʩʠʩʪʝʤʘ BI-RADS.  
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Abstract. Breast cancer (BC) is the most common oncologic disease and one of the leading causes of 

mortality among women. Treatment effectiveness and prognosis largely depend on the stage of the disease. Non-

palpable breast lesions represent a particular challenge in the early detection of BC. According to various au-

thors, 5% to 17% of such lesions are malignant. The aim of this study was to examine the role of X-ray mam-

mography (MMG) in the diagnosis of non-palpable breast lesions in women of reproductive age. To address this 

aim, current literature was analyzed as the primary material and method. According to multiple authors, MMG 
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is a highly informative breast imaging modality that improves early detection rates and significantly reduces BC-

related mortality. Standard imaging is performed in two projections: craniocaudal and mediolateral oblique. Dig-

ital mammography is advantageous in women under 50 years of age; however, analog mammography remains an 

acceptable screening method. High breast density in reproductive-age patients limits the diagnostic capabilities 

of MMG, particularly in the detection of non-palpable lesions. Contrast-enhanced dual-energy spectral mam-

mography and digital breast tomosynthesis provide diagnostic benefits for non-palpable breast lesions, including 

the assessment of tumor angiogenesis, and demonstrate sensitivity comparable to breast magnetic resonance im-

aging in patients with dense breast tissue. Double reading and computer-aided detection systems modestly in-

crease MMG sensitivity but do not influence BC-specific mortality. The Breast Imaging Reporting and Data 

System (BI-RADS) standardizes reporting and guides further patient management. 

Keywords: breast, non-palpable lesions, X-ray mammography, contrast-enhanced dual-energy spectral 

mammography, digital tomosynthesis, double reading, computer-aided detection system, BI-RADS system. 

 

ɺʚʝʜʝʥʠʝ. ʅʝʧʘʣʴʧʠʨʫʝʤʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ï ʦʧʫʭʦʣʠ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʦʙʥʘ-

ʨʫʞʠʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʬʠʟʠʢʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʧʨʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʨʝʥʪʛʝʥʦʤʘʤʤʦʛʨʘʬʠʷ (ʈʄɻ), ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ (ʋɿʀ) ʠʣʠ ʤʘʛʥʠʪʥʦ-

ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ). ʇʦ ʜʘʥʥʳʤ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ, ʦʪ 5 ʜʦ 17 % ʪʘʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠʤʝʶʪ ʟʣʦ-

ʢʘʯʝʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ [7, 9]. 

ʈʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ (ʈʄɾ) ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʠ 

ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʩʤʝʨʪʠ ʫ ʞʝʥʱʠʥ [12, 23].  

ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʠʡ ʧʨʦʛʥʦʟ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʪʘʜʠʠ ʚʳʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʉʘʤʳʤʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʪʝʨʘʧʠʠ ʷʚʣʷʶʪʩʷ ʦʧʫ-

ʭʦʣʠ, ʢʦʪʦʨʳʝ ʝʱʝ ʥʝ ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʢʣʠʥʠʯʝʩʢʠ, ʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʳ ʧʘʣʧɹʘʪʦʨʥʦ, ʧʦʵʪʦʤʫ 

ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʦʡ ʟʘʜʘʯʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʦʥʢʦʣʦʛʠʠ. ʉ ʮʝʣʴʶ ʨʝʰʝʥʠʷ 

ʵʪʦʡ ʟʘʜʘʯʠ ʙʳʣ ʚʚʝʜʝʥ ʤʘʤʤʦʛʨʘʬʠʯʝʩʢʠʡ ʩʢʨʠʥʠʥʛ ʈʄɾ. ɺ ʭʦʜʝ ʩʢʨʠʥʠʥʛʘ ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥ 

ʧʨʦʮʝʥʪ ʚʳʷʚʣʝʥʠʷ ʈʄɾ ʥʘ I ʠ II ʩʪʘʜʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʦʙʱʫʶ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘ-

ʥʠʷ, ʧʦ ʜʘʥʥʳʤ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ ʥʘ 40 % [1, 2, 11]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʧʝʭʠ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʧʨʦʮʝʥʪ ʚʳʷʚʣʝʥʠʷ ʈʄɾ ʥʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʟʘʪʨʫʜʥʝʥ ʫ 

ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɼʘʥʥʘʷ ʚʦʟʨʘʩʪʥʘʷ ʛʨʫʧʧʘ ʥʝ ʚʭʦʜʠʪ ʚ ʢʨʠʪʝʨʠʠ ʩʢʨʠʥʠʥʛʘ, ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʈʄɾ ʦʙʳʯʥʦ ʚʳʷʚʣʷʝʪʩʷ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ IIIʘ-IIIʙ ʩʪʘʜʠʠ [3, 5].  

ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʙʦʣʝʝ ʨʘʥʥʠʝ ʩʪʘʜʠʠ ʈʄɾ ʚʳʷʚʣʷʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʣʫʯʘʡʥʦ [6, 7]. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʈʄɾ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʤʘʣʦʪʨʘʚ-

ʤʘʪʠʯʥʳʝ ʦʨʛʘʥʦʩʦʭʨʘʥʷʶʱʠʝ ʦʧʝʨʘʮʠʠ ʥʘ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟʘʭ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʱʠʭ ʚʨʝʤʷ ʨʝʘʙʠʣʠ-

ʪʘʮʠʠ ʠ ʫʣʫʯʰʘʶɦ ʠʭ ʢʦʩʤʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ [4, 10]. 

ʆʩʦʙʝʥʥʦʩʪʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʫ ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʦʣʦʯʥʘʷ 

ʞʝʣʝʟʘ ʩʦʩʪʦʠʪ ʠʟ 3 ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʪʢʘʥʝʡ, ʦʙʣʘʜʘʶʱʠʭ ʨʘʟʣʠʯʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʛʣʦʱʘʪʴ ʨʝʥʪʛʝ-

ʥʦʚʩʢʦʝ ʠʟʣʫʯʝʥʠʝ. ɾʠʨʦʚʘʷ ʪʢʘʥʴ, ʩʦʩʪʘʚʣʷʶʱʘʷ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʤʘʩʩʳ ʞʝʣʝʟʳ, ʭʦʨʦʰʦ ʧʨʦʧʫʩʢʘʝʪ 

ʨʝʥʪʛʝʥʦʚʩʢʠʝ ʣʫʯʠ. ʌʠʙʨʦʟʥʘʷ ʠ ʞʝʣʝʟʠʩʪʘʷ ʪʢʘʥʠ, ʥʘʦʙʦʨʦʪ, ʩʧʦʩʦʙʥʳ ʧʦʛʣʦʱʘʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ 

ʠʟʣʫʯʝʥʠʷ. ʉʦʦʪʥʦʰʝʥʠʝ ʞʝʣʝʟʠʩʪʦʡ ʠ ʬʠʙʨʦʟʥʦʡ ʪʢʘʥʠ ʢ ʞʠʨʦʚʦʡ ʠ ʦʧʨʝʜʝʣʷʶʪ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʫʶ 

ʧʣʦʪʥʦʩʪʴ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ [6, 24].  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʣʦʱʘʜʴ ʧʣʦʪʥʳʭ ʪʢʘʥʝʡ ʢ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʞʝʣʝʟʳ (ʧʨʦʮʝʥʪʥʘʷ ʧʣʦʪʥʦʩʪʴ) ʫ 

ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʳʰʝ, ʯʝʤ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 3,5 %. ʄʦʣʦʯʥʘʷ ʞʝʣʝʟʘ 

ʥʝʨʦʞʘʚʰʝʡ ʞʝʥʱʠʥʳ ʯʘʱʝ ʚʩʝʛʦ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʝʡ ʧʣʦʪʥʦʩʪʴʶ, ʠ ʩʥʠʞʘʝʪʩʷ ʩ ʢʘʞʜʳʤ ʜʝʪʦʨʦʞʜʝʥʠ-

ʝʤ [28].  

ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʨʘʥʥʷʷ ʙʝʨʝʤʝʥʥʦʩʪʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪ-

ʥʦʩʪʠ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ. ʇʦʟʜʥʷʷ ʧʝʨʚʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ, ʨʘʥʥʝʝ ʤʝʥʘʨʭʝ, ʧʦʟʜʥʷʷ ʤʝʥʦʧʘʫʟʘ, ʘ ʪʘʢʞʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʨʝʥʪʛʝʥ-ʧʣʦʪʥʦʩʪʠ [28].  

ɺʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʫ ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʩʪʘʥʜʘʨʪʥʦʡ ʈʄɻ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ʇʦ ʜʘʥʥʳʤ 

ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ, ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʧʫʩʪʠʪʴ ʈʄɾ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʞʝʣʝʟʳ (ʪʠʧ 

D ACR) ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʜʦ 60 % [25]. 

ʄʝʩʪʦ ʠ ʨʦʣʴ ʨʝʥʪʛʝʥʦʤʘʤʤʦʛʨʘʬʠʠ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ɺʠʜʳ 

ʈʄɻ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʝʪʦʜʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ ʠʟʦʙʨʘʞʝ-

ʥʠʷ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ, ʦʙʨʘʟʫʶʱʠʡ ʩʦʚʨʝʤʝʥʥʳʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ. ʆʜʥʘʢʦ, ʧʦ ʜʘʥʥʳʤ ʙʦʣʴ-

ʰʠʥʩʪʚʘ ʘʚʪʦʨʦʚ, ʣʠʜʠʨʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʦʯʥʦ ʟʘʥʷʣʘ ʈʄɻ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʶʱʘʷʩʷ çʟʦʣʦ-

ʪʳʤ ʩʪʘʥʜʘʨʪʦʤè ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ [7, 24]. 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʤʘʤʤʦʛʨʘʬʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʣʦʯʥʦʡ 

ʞʝʣʝʟʳ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 85-87 %, ʩʧʝʮʠʬʠʯʥʦʩʪʴ ï 91-92 %. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʴ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʈʄɻ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʤʘʤʤʦʛʨʘʬʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ 

ʪʢʘʥʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ [26].  




