
Bulletin of the International Scientific Surgical Association  Vol.5, N. 1, 2010 

The Seventh International Scientific Distance Conference "New Technology in Medicine - 2010" , April, 2010 
 

-   - 

Saint-Petersburg 

2010 

BULLETIN  
of the International Scientific Surgical Association 

ISSN 1818-0698 

Vol. 5 · N. 1 · 2010 

ʉʝʜʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʜʠʩʪʘʥʮʠʦʥʥʘʷ  

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʅʆɺʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʄɽɼʀʎʀʅɽ ʅʆɺʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʄɽɼʀʎʀʅɽ ʅʆɺʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʄɽɼʀʎʀʅɽ ---   201020102010   
15 ï 30 ʘʧʨʝʣʷ 2010 ʛʦʜʘ 

The Seventh International Scientific Teleconference  

ñNEW TECHNOLOGY IN MENEW TECHNOLOGY IN MENEW TECHNOLOGY IN MEDICINE DICINE DICINE ---   201020102010ò 
April 15-30, 2010 



Bulletin of the International Scientific Surgical Association  Vol.5, N. 1, 2010 

The Seventh International Scientific Distance Conference "New Technology in Medicine - 2010" , April, 2010 
 

- 2 - 

 Dear Colleagues! 
 Materials of the international scientific teleconference are 

presented in this issue of our Journal: The Seventh International Sci-
entific Distance Conference "New Technology in Medicine - 2010" .  

We shall be glad to see you among readers of our Journal 
again. 

 
With the best regards 
Dr. Dmitriy N. Afonin, MD, DMSC (Rus) 
Editor-in-Chief of the Bulletin of the International Scientific Surgi-
cal Association  

 

www.surgeryserver.com 

Journal overview : The Bulletin of the International Scientific Surgical Association aims at quick publication of original research 
in all branches of surgery. 

Copying and reprinting: Material in this journal may be reproduced by any means for educational and scientific purposes with-
out fee or permission with the exception of reproduction by services that collect fees for delivery of documents and provided that 
the customary acknowledgment of the source is given. This consent does not extend to other kinds of copying for general distribu-
tion, for advertising or promotional purposes, or for resale. Requests for permission for commercial use of material should be ad-
dressed to the Editor-in-Chief 

Subscriptions: Subscriptions and orders can be addressed to the International Scientific Surgical Association.  
Manuscripts: The manuscript should not exceed 6 pages.  
Typewritten, double spaced papers must be typed on one side of standard letter size paper in English. The cover page must 

include the title of the manuscript, full name, title and academic degree of each author, telephone, fax, e-mail, and complete mailing 
address. The corresponding author must be identified to whom all the correspondences should be addressed. A maximum of 10 of 
the most appropriate key words must appear on the cover page. 

The manuscript should follow the usual sequence of sections (Abstract; Introduction; Materials and Methods; Results and Dis-
cussion; Acknowledgements (if any); References; Appendix (if any); tables; caption for figures; figures). 

References must be numbered, typed completely and referred in the text in squared brackets. 
All illustrations (diagrams, graphs, etc.) should be in black and white with gradation of gray color of a high quality. Photographs, 

radiograms should be in raster format (preferable - TIFF, JPG, PSD). The other illustrations should be in vector format. The edito-
rial staff may correct illustration to improve their view.  

Photographs and illustrations should have appropriate legends and must be typed on separate pages. They should be perti-
nent, brief, but complete. Photomicrographs should have scales and magnifications should be identified in the legends. Neither the 
manuscript nor the photographs will be returned to the authors.  

For more information, please contact the Editor-in-Chief.  
All correspondence should be addressed to the Dr. Dmitriy Afonin, P.O. Box 85, Saint -Petersburg, 195067, Russia.  
Tel.:  +7(911)253-8758, ICQ: 278679709, E-Mail:  surgeryserver@gmail.com 
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ʉʘʨʘʪʦʚ, ʈʦʩʩʠʷ 

34 

T.Y.Salina, T.I.Morozova, D.V.Balashov  

PREVALENCE OF GENETIC MUTATIONS AMONG 

CLINICAL ISOLATES OF M. TUBERCULOSIS IN 

PATIENTS WITH DIFFERENT TYPES OF FLOW OF 

A TUBERCULOUS PROCESS  

Saratov, Russia 

ɸ.ɺ.ʉʤʠʨʥʦʚʘ, ʉ.ʄ.ʈʘʤʰ, ʋ.ɪ.ʈʘʥʥʫʛ 

ʇʆʃʋʏɽʅʀʗ ʅʆɺʓʍ ʀʅɻʀɹʀʊʆʈʆɺ ʄɸʆ ʇʋʊɽʄ 

ɸʄʀʅʆʃʀɿɸ 2-ɸʄʀʅʆ-5ɹɽʅɿʀʃʀɼɽʅ-1,3-

ʊʀɸɿʆʃ-4(5ʅ)-ʆʅʆɺ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ - ʉʪʦʢʛʦʣʴʤ, ʐʚʝʮʠʷ 

36 

A.V.Smirnova, S.M.Ramsh, U.J.Rannug  

SYNTHESIS OF THE NEW POTENTIAL INHIBI-

TORS OF MAO BY AMINOLYSIS 2-AMINO-5-

BENZILIDEN-1,3-THIAZOL-4 (5ʅ)-ONES 

St. Petersburg, Russia - Stockholm, Sweden 
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ʉ.ʃ.ʊʨʦʬʠʤʦʚ, ʃ.ɸ.ʊʨʦʬʠʤʦʚ, ɻ.ʆ.ʇʝʥʠʥʘ 

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʄɽʊʆɼʆɺ ʃʋʏɽɺʆʁ 

ɼʀɸɻʅʆʉʊʀʂʀ ɺ ɺɽʈʀʌʀʂɸʎʀʀ ʄɽʍɸʅʀʏɽ-

ʉʂʆʁ ɾɽʃʊʋʍʀ 

ʉʳʢʪʳʚʢʘʨ, ʈʦʩʩʠʷ 

37 

S.L.Trofimov, L.A.Trofimov, G.O.Penina  

COMPARATIVE ANALYSIS OF METHODS OF RA-

DIODIAGNOSIS IN THE  VERIFICATION OF THE 

OBSTRUCTIVE JAUNDICE  

Syktyvkar, Russia 

ɺ.ɺ.ʌʘʪʪʘʭʦʚ, ʅ.ɺ.ʄʘʢʩʫʤʦʚʘ 

ʊɽʍʅʆʃʆɻʀʀ ʀʉʉʃɽɼʆɺɸʅʀʗ ʄʀʂʈʆʎʀʈʂʋʃʗ-

ʎʀʀ ʇʈʀ ʆɹʃʀʊɽʈʀʈʋʖʑʀʍ ɿɸɹʆʃɽɺɸʅʀʗʍ 

ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 

39 

V.V.Fattakhov, N.V.Maksumova  

TEXNOLOGY OF RESEARCH OF THE MICROCIR-

CULATION  DURING OBLITERATIVE DISEASES 

Kazan, Russia 

ɽ.ʅ.ɺʠʥʘʨʩʢʘʷ, ʈ.ɸ.ʂʫʫʟ, ɻ.ʀ.ʌʠʨʩʦʚ 

ɸʅɸʃʀɿ ɸɺʊʆʄɸʊʀɿʄʆɺ ʋʇʈɸɺʃɽʅʀʗ ʇʆɿʅʆʁ 

ʉʊɸʊʀʂʆʁ 

ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

40 

E.N.Vinarskaya, R.A.Kuuz, G.I.Firsov 

ANALYSIS OF THE AUTOMATISM OF CONTROL 

OF THE POSTURAL STATICS 

Moscow, Russia 

ʕ.ɿ.ʗʢʫʧʦʚ, ɽ.ɸ.ʂʫʟʥʝʮʦʚʘ  

ɼʀɸɻʅʆʉʊʀʏɽʉʂʆɽ ɿʅɸʏɽʅʀɽ ɺɽʉʊʀɹʋʃʗʈ-

ʅʓʍ ʄʀʆɻɽʅʅʓʍ ɺʓɿɺɸʅʅʓʍ ʇʆʊɽʅʎʀɸʃʆɺ 

ʇʈʀ ɺɽʉʊʀɹʋʃʆ-ɸʊɸʂʊʀʏɽʉʂʆʄ ʉʀʅɼʈʆʄɽ 

ʈɸɿʃʀʏʅʆʁ ʕʊʀʆʃʆɻʀʀ  

ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 

42 

E.Z.Yakupov, E.A.Kuznetsova  

DIAGNOSTIC VALUE OF VESTIBULAR MYO-

GENIC EVOKED POTENTIALS IN PATIENTS WITH 

VESTIBULO-ATAXIC SYNDROME OF DIFFERENT 

ETIOLOGY  

Kazan, Russia 

ɼ.ʅ.ɸʬʦʥʠʥ 

ʉʀʉʊɽʄɸ ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ ʇʆɺʓʐɽʅʀʗ 

ʂɺɸʃʀʌʀʂɸʎʀʀ ʄɽɼʀʎʀʅʉʂʀʍ ʈɸɹʆʊʅʀʂʆɺ   

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ  

44 

D.N.Afonin 

REMOTE TRAINING OF DOCTORS  

St. Petersburg, Russia   

ʊ.ʅ.ʀʚʘʥʦʚʘ, ʅ.ɻ.ʂʫʣʘʢʦʚʘ  

ʅɽʁʈʆʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ʂʈʀʊɽʈʀʀ ʆʎɽʅʂʀ 

ʌʋʅʂʎʀʆʅɸʃʔʅʆɻʆ ʉʆʉʊʆʗʅʀʗ ʅɽʈɺʅʆ-

ʄʓʐɽʏʅʆɻʆ ɸʇʇɸʈɸʊɸ ʅʀɾʅʀʍ ʂʆʅɽʏʅʆ-

ʉʊɽʁ ʇʈʀ ʊʋɹɽʈʂʋʃɽɿʅʆʄ ʉʇʆʅɼʀʃʀʊɽ    

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ  

46 

T.N.Ivanova, N.G.Kulakova   

NEUROPHYSIOLOGICAL CRITERIA FOR EVALU-

ATING THE FUNCTIONAL STATE OF THE NEURO-

MUSCULAR APPARATUS OF THE LOWER EX-

TREMITIES DURING TUBERCULOUS SPONDY-

LITIS 

St. Petersburg, Russia   

ɺ.ʅ.ɹʫʪʠʢʦʚ, ɸ.ʉ.ɿʘʩʣʘʚʩʢʠʡ, ɻ.ʆ.ʇʝʥʠʥʘ   

ʌɸʂʊʆʈʓ ʈʀʉʂɸ ʇʈʀ ʀʐɽʄʀʏɽʉʂʆʄ ʀʅʉʋʃʔ-

ʊɽ ʋ ʉɽɺɽʈʗʅ   

ʉʳʢʪʳʚʢʘʨ, ʈʦʩʩʠʷ 

50 

V.N.Butikov, A.S.Zaslavsky, G.O.Penina  

THE RISK FACTORS IN ISCHEMIC STROKE IN IN-

HABITANTS OF THE NORTH  

St. Petersburg, Russia   

ɻ.ʄ.ʇʦʥʦʤʘʨʝʚʘ, ɻ.ʆ.ʇʝʥʠʥʘ, ʆ.ɽ.ɺʪʶʨʠʥʘ, 

ʃ.ɺ.ʍʘʥʞʠʥʘ, ʉ.ɸ.ɻʫʩʘʨʦʚʘ, ɽ.ɸ.ɹʘʣʠʥʘ   

ʅɽʂʆʊʆʈʓɽ ɸʉʇɽʂʊʓ ʉʀʄʇʊʆʄɸʊʀʏɽʉʂʆʁ 

ʕʇʀʃɽʇʉʀʀ ɺ ɼɽʊʉʂʆʁ ʇʈɸʂʊʀʂɽ   

ʉʳʢʪʳʚʢʘʨ, ʈʦʩʩʠʷ  

53 

G.M.Ponomareva, G.O.Penina, O.E.Vtyurina, 

E.V.Khanzhina, S.A.Gusarova, E.A.Balina   

SOME ASPECTS OF SYMPTOMATIC EPILEPSY IN 

THE PEDIATRIC PRACTICE   

Syktyvkar, Russia   

ɺ.ʌ.ʆʧʣʝʪʘʝʚ, ʆ.ʉ.ʇʨʫʛʣʦ, ʊ.ɺ.ɻʠʨʫʰʝʚʘ, ɺ.ʅ.ɹʫʪʠʢʦʚ, 

ɻ.ʆ.ʇʝʥʠʥʘ, ɺ.ɺ.ɼʫʜʘʡʪʝ, ʆ.ɻ.ʐʫʯʘʣʠʥ     

ʆʇʓʊ ɺɽɼɽʅʀʗ ʇɸʎʀɽʅʊʆɺ ʉ ʆʅʄʂ ɺ ʈɽʉʇʋɹ-

ʃʀʂɽ ʂʆʄʀ   

ʉʳʢʪʳʚʢʘʨ, ʈʦʩʩʠʷ 

55 

V.F.Opletaev, O.S.Pruglo, T.V.Girusheva, V.N.Butikov, 

G.O.Penina, V.V.Dudayte, O.G.Shuchalin   

EXPERIENCE OF REFERENCE OF PATIENTS WITH 

STROKE IN KOMI REPUBLIC    

Syktyvkar, Russia 

  

ɽ.ɼ.ʗʢʦʚʯʫʢ, ɻ.ʆ.ʇʝʥʠʥʘ    

ʂʃʀʅʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʀ ʂʆɻʅʀʊʀɺʅʓʁ 

ɼɽʌʀʎʀʊ ʋ ɾʀʊɽʃɽʁ ʂʈɸʁʅɽɻʆ ʉɽɺɽʈɸ ʉ ʎɽ-

ʈɽɹʈʆɺɸʉʂʋʃʗʈʅʆʁ ʇɸʊʆʃʆɻʀɽʁ   

ʉʳʢʪʳʚʢʘʨ, ʈʦʩʩʠʷ   

57 

E.D.Yakovchuk, G.O.Penina   

THE CLINICAL FEATURES AND THE COGNITIVE 

DEFICIT IN THE INHABITANS OF THE FAR 

NORTH WITH THE CHRONIC CEREBRAL ISCHE-

MIA   

Syktyvkar, Russia  

ʇ.ɸ.ʇʣʝʩʦʚʩʢʠʡ   

ɺʃʀʗʅʀɽ ɼɽʇʈɽʉʉʀɺʅʓʍ ʈɸʉʉʊʈʆʁʉʊɺ ʅɸ 

ʈɸɿɺʀʊʀɽ ʆʉʊʈʆɻʆ ʅɽɹʃɸɻʆʇʈʀʗʊʅʆɻʆ ʀʉʍʆ-

ɼɸ ʋ ʇʆɾʀʃʓʍ ʇɸʎʀɽʅʊʆɺ ʉ ʆʉʊʈʓʄ ʂʆʈʆ-

ʅɸʈʅʓʄ ʉʀʅɼʈʆʄʆʄ   

ʉʳʢʪʳʚʢʘʨ, ʈʦʩʩʠʷ  

59 

P.A.Plesovski   

THE INFLUENCE OF DEPRESSIONS ON THE DE-

VELOPMENT OF UNFAVORABLE EVENTS 

AMONG ELDERLY PATIENTS WITH AN ACUTE 

CORONARY SYNDROME    

Syktyvkar, Russia 
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ʃ.ɻ. ɹʘʞʝʥʦʚ, ʈ.ɸ. ʉʘʜʳʢʦʚ, ʐ.ʀ. ʄʠʨʠʰʦʚʘ, ɸ.ɻ. ʄʠʨʟʘʢʫʣʦʚ, ʈ.ʈ.ʉʘʜʳʢʦʚ  

ʌʆʊʆɼʀʅɸʄʀʏɽʉʂɸʗ ʀʅɸʂʊʀɺɸʎʀʗ ʇʆʃʀʈɽɿʀʉʊɽʅʊʅʓʍ ʌʆʊʆɼʀʅɸʄʀʏɽʉʂɸʗ ʀʅɸʂʊʀɺɸʎʀʗ ʇʆʃʀʈɽɿʀʉʊɽʅʊʅʓʍ ʌʆʊʆɼʀʅɸʄʀʏɽʉʂɸʗ ʀʅɸʂʊʀɺɸʎʀʗ ʇʆʃʀʈɽɿʀʉʊɽʅʊʅʓʍ 
ʐʊɸʄʄʆɺ ʐʊɸʄʄʆɺ ʐʊɸʄʄʆɺ KLEBSIELLA PNEUMONIAE KLEBSIELLA PNEUMONIAE KLEBSIELLA PNEUMONIAE    

ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʮʝʥʪʨ ʭʠʨʫʨʛʠʠ ʠʤ. ʘʢ. ɺ.ɺʘʭʠʜʦʚʘ,  

ʊʘʰʢʝʥʪʩʢʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ, ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ  

ɸʥʥʦʪʘʮʠʷ: 
ʀʟʫʯʝʥʳ ʘʥʪʠʙʠʦʪʠʢʦʛʨʘʤʤʳ 63 ʰʪʘʤʤʦʚ ʛʦʩʧʠʪʘʣʴʥʳʭ ʰʪʘʤʤʦʚ Klebsiella pneumoniae ʠ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʠʭ ʠʥʘʢʪʠʚʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʬʦʪʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʬʦʪʦʩʝʥʩʠʙʠʣʠʟʘʪʦʨʘ ʠʩ-
ʧʦʣʴʟʦʚʘʣʠ ʨʘʩʪʚʦʨʳ ʤʝʪʠʣʝʥʦʚʦʛʦ ʩʠʥʝʛʦ (ʄʉ) ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0,001%, 0,005%, 0,01% ʠ 0,05%,  ʠʩʪʦʯʥʠ-
ʢʦʤ ʩʚʝʪʦʚʦʛʦ (ʢʨʘʩʥʦʛʦ) ʠʟʣʫʯʝʥʠʷ ʩʣʫʞʠʣʘ ʫʩʪʘʥʦʚʢʘ ʌɼʋ-1 ʩ ʠʟʣʫʯʝʥʠʝʤ ʚ ʩʧʝʢʪʨʘʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ 600-
660 ʥʤ, ʤʦʱʥʦʩʪʴʶ 5 ɺʪ ʠ ʧʣʦʪʥʦʩʪʴʶ ʤʦʱʥʦʩʪʠ ï 250-500 ʤɺʪ/ʩʤ2.  
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʌɼʊ ʟʘʚʠʩʝʣʘ ʢʘʢ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʄʉ, ʪʘʢ ʠ ʦʪ ʵʢʩʧʦ-

ʟʠʮʠʠ ʦʙʣʫʯʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʵʬʬʝʢʪ ʙʳʣ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 0,05% ʨʘʩʪʚʦʨʘ  ʄʉ ʠ ʵʢʩʧʦʟʠʮʠʠ 3-
10 ʤʠʥ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʌɼʊ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʨʘʞʝʥʥʦʡ ʠʥʛʠʙʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦ-

ʰʝʥʠʠ ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʭ ʰʪʘʤʤʦʚ K. pneumoniae, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʝʝ ʧʨʠʤʝʥʝʥʠʷ 
ʜʣʷ ʣʝʯʝʥʠʷ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʳʭ ʛʥʦʡʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  
ʬʦʪʦʜʠʥʘʤʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ, Klebsiella pneumoniae, ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʝ ʰʪʘʤʤʳ  

ʈʦʩʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʥʦʟʦʢʦʤʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ ð ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʩʝʨʴʝʟ-

ʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ. ʆʪ 25 ʜʦ 30% ʚʩʝʭ 

ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʧʦʣʫʯʘʶʪ ʘʥʪʠʙʠʦʪʠʢʠ, ʠ 

ʧʨʠ ʵʪʦʤ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʧʦʣʦʚʠʥʝ ʠʟ ʥʠʭ ʥʝʚʝʨʥʦ 

ʧʦʜʦʙʨʘʥʘ ʩʭʝʤʘ ʣʝʯʝʥʠʷ ʠʣʠ ʧʨʝʧʘʨʘʪ [3, 4, 5]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʝʚʠʜʥʘ ʦʧʘʩʥʦʩʪʴ ʧʘʩʩʠʚʥʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʘʥʪʠ-

ʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʚʘʞʥʦʩʪʴ ʙʦʨʴʙʳ ʩ ʵʪʠʤ ʧʨʦ-

ʮʝʩʩʦʤ. ʇʨʠ ʵʪʦʤ ʨʝʯʴ ʠʜʝʪ ʥʝ ʩʪʦʣʴʢʦ ʦ ʙʳʩʪʨʝʡʰʝʤ 

ʚʥʝʜʨʝʥʠʠ ʚ ʧʨʘʢʪʠʢʫ ʥʦʚʳʭ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘ-

ʪʦʚ, ʩʢʦʣʴʢʦ ʦ ʨʘʥʥʝʤ ʚʳʷʚʣʝʥʠʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʪʝʥ-

ʜʝʥʮʠʡ ʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ, ʘ ʪʘʢʞʝ ʧʦʠʩʢʫ ʘʣʴʪʝʨʥʘ-

ʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʠʥʘʢʪʠʚʘʮʠʠ ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ [3, 5].  

ʌʦʪʦʜʠʥʘʤʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ (ʌɼʊ) ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʧʨʠʚʣʝʢʘʝʪ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʨʘʟ-

ʣʠʯʥʦʛʦ ʧʨʦʬʠʣʷ ʚʩʣʝʜʩʪʚʠʝ ʝʝ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʇʨʠ ʵʪʦʤ ʦʩʦʙʝʥʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʘʥʪʠʤʠʢʨʦʙʥʘʷ 

ʌɼʊ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʘʥʪʠʤʠʢ-

ʨʦʙʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʥʪʠʙʠʦʪʠʢʦʚ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʧʦʣʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʥʝʩʧʦ-

ʩʦʙʥʦʩʪʴʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʳʨʘʙʘʪʳʚʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʢ ʜʘʥʥʦʤʫ ʬʘʢʪʦʨʫ. ɽʝ ʩʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʙʠʨʘʪʝʣʴʥʦʡ 

ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʬʦʪʦʩʝʥʩʠʙʠʣʠʟʘʪʦʨʘ 

(ʢʨʘʩʠʪʝʣʷ) ʠ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʚʦʣʥʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ. ʇʨʠ ʵʪʦʤ, ʥʘʭʦʜʷʩʴ ʚ ʚʦʟʙʫʞʜʝʥ-

ʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʤʦʣʝʢʫʣʳ ʬʦʪʦʩʝʥʩʠʙʠʣʠʟʘʪʦʨʘ ʛʝʥʝʨʠ-

ʨʫʶʪ ʘʢʪʠʚʥʳʝ ʬʦʨʤʳ ʢʠʩʣʦʨʦʜʘ (ʩʠʥʛʣʝʪʥʳʡ ʢʠʩʣʦ-

ʨʦʜ), ʠʥʜʫʮʠʨʫʶʱʠʝ ʧʦʚʨʝʞʜʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʣʝʪʦʯʥʳʭ 

ʩʪʨʫʢʪʫʨ ʠ ʛʠʙʝʣʴ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ [1, 2, 6, 7].   

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʘʥʪʠʙʠʦʪʠʢʦʛʨʘʤʤʳ ʛʦʩʧʠʪʘʣʴʥʳʭ ʰʪʘʤʤʦʚ Klebsiella 

pneumoniae ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʠʥʘʢʪʠʚʘʮʠʠ ʩ ʧʦʤʦʱʴʶ 

ʬʦʪʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʟʫʯʝʥʦ  63 ʰʪʘʤʤʘ K. pneumoniae,  ʠʟʦʣʠʨʦʚʘʥʥʳʭ 

ʠʟ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʦʪʜʝʣʷʝʤʦʝ ʨʘʥ, ʜʨʝʥʘ-

ʞʝʡ, ʪʨʘʭʝʠ, ʧʫʥʢʪʘʪʳ ʠ ʧʨʦʤʳʚʥʳʝ ʚʦʜʳ ʙʨʦʥʭʦʚ) ʙʦʣʴ-

ʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʩʪʘʮʠʦʥʘʨʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʛʥʦʡʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɺʠʜʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 

ʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʦʚ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʥʦʩʪʠ-

ʯʝʩʢʠʭ ʥʘʙʦʨʦʚ ñʄʠʢʨʦ-ʃʘ-ʊʝʩʪò (ñPliva-Lachemaò, ʏʝ-

ʭʠʷ). ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ b-ʣʘʢʪʘʤʘʟ ʨʘʩʰʠʨʝʥʥʦʛʦ ʩʧʝʢ-

ʪʨʘ (ɹʃʈʉ) ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ñʜʚʦʡʥʳʭ ʜʠʩʢʦʚò [4]. 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʦʧʨʝʜʝʣʷʣʠ ʜʠʩʢʦ-

ʜʠʬʬʫʟʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ ʢʦʤ-

ʤʝʨʯʝʩʢʠʭ ʜʠʩʢʦʚ  (ñHiMediaò, ʀʥʜʠʷ). 

ʀʟʫʯʝʥʠʝ ʬʦʪʦʜʠʥʘʤʠʯʝʩʢʦʡ ʠʥʘʢʪʠʚʘʮʠʠ ʢʣʝʙʩʠʝʣʣ 

ʚʳʧʦʣʥʷʣʠ in vitro ʥʘ ʧʣʦʪʥʦʡ ʩʨʝʜʝ. ʇʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ 

ʬʦʪʦʩʝʥʩʠʙʠʣʠʟʘʪʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩʪʚʦʨʳ ʤʝʪʠʣʝʥʦ-

ʚʦʛʦ ʩʠʥʝʛʦ (ʄʉ) ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0,001%, 0,005%, 

0,01% ʠ 0,05%,  ʠʩʪʦʯʥʠʢʦʤ ʩʚʝʪʦʚʦʛʦ (ʢʨʘʩʥʦʛʦ) ʠʟʣʫ-

ʯʝʥʠʷ ʩʣʫʞʠʣʘ ʫʩʪʘʥʦʚʢʘ ʌɼʋ-1 ʩ ʠʟʣʫʯʝʥʠʝʤ ʚ ʩʧʝʢ-

ʪʨʘʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ 600-660 ʥʤ, ʤʦʱʥʦʩʪʴʶ 5 ɺʪ ʠ ʧʣʦʪ-

ʥʦʩʪʴʶ ʤʦʱʥʦʩʪʠ ï 250-500 ʤɺʪ/ʩʤ2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳ-

ʧʦʣʥʷʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘ ʯʘʰʢʫ ʩ ʧʠʪʘʪʝʣʴʥʳʤ 

ʘʛʘʨʦʤ ʟʘʩʝʚʘʣʠ ʛʘʟʦʥʦʤ ʩʫʪʦʯʥʫʶ ʪʝʩʪ-ʢʫʣʴʪʫʨʫ K. 

pneumoniae, ʟʘʪʝʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʛʘʟʦʥʘ ʧʦʤʝʱʘʣʠ ʢʘʧ-

ʣʶ ʨʘʩʪʚʦʨʘ ʄʉ, ʧʦʩʣʝ 10 ʤʠʥʫʪʥʦʡ ʵʢʩʧʦʟʠʮʠʠ, ʟʦʥʫ 

ʢʦʥʪʘʢʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʄʉ ʦʙʣʫʯʘʣʠ ʢʨʘʩʥʳʤ ʩʚʝ-

ʪʦʤ (1, 5 ʠ 10 ʤʠʥ). ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʠʟʣʫʯʘʪʝʣʷ ʜʦ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʩʦʩʪʘʚʣʷʣʦ 2,5 ʩʤ. ɿʘʪʝʤ ʧʦʩʝ-

ʚʳ ʧʦʤʝʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ 37Á ʉ ʥʘ 18-24 ʯʘʩʘ. ʋʯʝʪ 
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ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʷʣʠ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʠʯʠʷ ʠʣʠ 

ʦʪʩʫʪʩʪʚʠʷ ʤʠʢʨʦʙʥʦʛʦ ʨʦʩʪʘ ʚ ʟʦʥʝ  ʦʙʣʫʯʝʥʠʷ ʪʝʩʪ-

ʰʪʘʤʤʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟ 63 ʰʪʘʤʤʦʚ K. pneumoniae ʥʘʠ-

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʫʣʴʪʫʨ (53,1%) ʚʳʜʝʣʝʥʦ ʚ ʧʝʨʠʦʜ 

ʩ ʷʥʚʘʨʷ ʧʦ ʘʧʨʝʣʴ, ʧʨʠ ʵʪʦʤ ʧʠʢ ʚʳʩʝʚʘʝʤʦʩʪʠ ʥʘʙʣʶ-

ʜʘʣʩʷ ʚ ʤʘʨʪʝ (37,5 %). ʏʘʱʝ ʚʩʝʛʦ (56,3 % ʩʣʫʯʘʝʚ) 

ʜʘʥʥʳʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤ ʦʙʥʘʨʫʞʠʚʘʣʩʷ ʫ ʙʦʣʴʥʳʭ ʦʪʜʝ-

ʣʝʥʠʷ ʨʝʘʥʠʤʘʮʠʠ ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ, ʠʟ ʥʠʭ: ʚ 

44,4 % ʩʣʫʯʘʝʚ ʦʥ ʙʳʣ ʠʟʦʣʠʨʦʚʘʥ ʠʟ ʨʘʥ, ʚ 27,8 % ï ʠʟ 

ʦʪʜʝʣʷʝʤʦʛʦ ʪʨʘʭʝʠ, ʚ ʦʩʪʘʣʴʥʳʭ 27,8 % ʩʣʫʯʘʝʚ  ï ʠʟ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʤʘʪʝʨʠʘʣʘ. 

ɸʥʘʣʠʟ ʘʥʪʠʙʠʦʪʠʢʦʛʨʘʤʤ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʳʜʝʣʝʥʥʳʝ 

ʰʪʘʤʤʳ K. pneumoniae ʦʙʣʘʜʘʣʠ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʴʶ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ, ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʢ ʟʘʱʠʱʝʥʥʳʤ ʧʝʥʠʮʠʣʣʠʥʘʤ: ʘʤʦʢʩʠʮʠʣʣʠʥʫ/

ʢʣʘʚʫʣʘʥʘʪʫ (ʘʤʦʢʩʠʢʣʘʚ) ʠ ʘʤʧʠʮʠʣʣʠʥʫ/ʩʫʣʴʙʘʢʪʘʤʫ 

(ʫʥʘʟʠʥ) ʩʦʩʪʘʚʠʣʘ 100 %. ʈʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʮʝʬʘʣʦʩʧʦ-

ʨʠʥʘʤ ʨʘʩʧʨʝʜʝʣʠʣʘʩʴ ʪʘʢ:  21,1 % ʙʳʣʦ ʫʩʪʦʡʯʠʚʦ ʢ 

ʮʝʬʦʧʝʨʘʟʦʥʫ/ʩʫʣʴʙʘʢʪʘʤʫ (ʩʫʣʴʧʝʨʘʟʦʥ), 62,1% - ʢ 

ʮʝʬʫʨʦʢʩʠʤʫ, 71,1 % - ʢ ʮʝʬʪʘʟʠʜʠʤʫ, 86,8 % - ʢ ʮʝʬ-

ʪʨʠʘʢʩʦʥʫ, 89,5 % - ʢ ʮʝʬʦʪʘʢʩʠʤʫ, ʧʦ 91,1 % - ʢ ʮʝʬʘ-

ʟʦʣʠʥʫ ʠ ʮʝʬʦʧʝʨʘʟʦʥʫ. ɺʳʩʦʢʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʰʪʘʤ-

ʤʳ K. pneumoniae ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʪʘʢʞʝ ʢ ʬʪʦʨʭʠʥʦ-

ʣʦʥʘʤ: ʢ ʦʬʣʦʢʩʘʮʠʥʫ  - 73,3 % ʢʫʣʴʪʫʨ, ʢ ʮʠʧʨʦʬʣʦʢʩʘ-

ʮʠʥʫ - 70,0 %. ɺ ʦʪʣʠʯʠʝ ʦʪ ʛʝʥʪʘʤʠʮʠʥʘ ʩ 81,6 % ʨʝʟʠ-

ʩʪʝʥʪʥʳʭ ʰʪʘʤʤʦʚ, ʜʨʫʛʦʡ ʘʤʠʥʦʛʣʠʢʦʟʠʜʥʳʡ ʧʨʝʧʘʨʘʪ 

ʘʤʠʢʘʮʠʥ ʙʳʣ ʥʝʘʢʪʠʚʥʳʤ ʪʦʣʴʢʦ ʚ ʦʪʥʦʰʝʥʠʠ 30,0% 

ʰʪʘʤʤʦʚ. 

ɺʦ ʤʥʦʛʦʤ ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʛʦʩʧʠʪʘʣʴʥʳʭ ʰʪʘʤ-

ʤʦʚ K. pneumoniae ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʜʫʢʮʠʝʡ ʠʤʠ ʙʝʪʘ-

ʣʘʢʪʘʤʘʟ ʨʘʩʰʠʨʝʥʥʦʛʦ ʩʧʝʢʪʨʘ (ɹʃʈʉ) [3, 4]. ʀʟ 63 

ʰʪʘʤʤʦʚ K. pneumoniae ɹʃʈʉ ʧʨʦʜʫʮʠʨʦʚʘʣʠ  57 (90,5 

%), ʘ ɹʃʈʉ-ʥʝʛʘʪʠʚʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʣʠʰʴ 6 (9,5 %) 

ʰʪʘʤʤʦʚ.    

ʇʨʠ ʠʟʫʯʝʥʠʠ ʬʦʪʦʜʠʥʘʤʠʯʝʩʢʦʡ ʠʥʘʢʪʠʚʘʮʠʠ 

ʰʪʘʤʤʦʚ K. pneumoniae ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʘʥʪʠʤʠʢʨʦʙʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʪʦʣʴʢʦ ʠʟʣʫʯʝ-

ʥʠʷ ʠ ʪʦʣʴʢʦ ʨʘʩʪʚʦʨʦʚ ʬʦʪʦʩʝʥʩʠʙʠʣʠʟʘʪʦʨʘ ʄʉ. ʇʨʠ 

ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩ ʠʭ ʩʪʦʨʦʥʳ ʘʥʪʠ-

ʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʠʟʫʯʝʥʥʳʭ ʰʪʘʤ-

ʤʦʚ K. pneumoniae. ʊʦʛʜʘ ʢʘʢ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʦʙʦʠʭ ʬʘʢʪʦʨʦʚ ʙʳʣʦ ʵʬʬʝʢʪʠʚʥʳʤ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. 

 ʂʘʢ ʚʠʜʥʦ ʠʟ ʵʪʦʡ ʪʘʙʣʠʮʳ, ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢ-

ʪʠʚʥʦʩʪʴ ʌɼʊ ʧʨʷʤʦ ʟʘʚʠʩʝʣʘ ʢʘʢ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʄʉ, 

ʪʘʢ ʠ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥ-

ʥʳʡ ʵʬʬʝʢʪ ʥʘʙʣʶʜʘʣʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 0,05% ʨʘʩ-

ʪʚʦʨʘ  ʄʉ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʧʨʠ ʵʢʩʧʦʟʠʮʠʠ ʦʙʣʫʯʝʥʠʷ 1 

ʤʠʥ ʝʱʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʩʣʘʙʳʡ ʨʘʟʨʷʞʝʥʥʳʡ ʨʦʩʪ 

ʢʦʣʦʥʠʡ, ʪʦ ʧʨʠ ʙʦʣʴʰʠʭ ʵʢʩʧʦʟʠʮʠʷʭ (3-10 ʤʠʥ), ʤʠʢ-

ʨʦʙʥʳʡ ʨʦʩʪ ʚ ʟʦʥʝ ʦʙʣʫʯʝʥʠʷ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʦʚʘʣ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʩʫʱʝʩʪʚʝʥʥʦʤ ʦʛʨʘʥʠʯʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ ʛʥʦʡʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩ-

ʩʦʚ, ʚʳʟʚʘʥʥʳʤʠ ʛʦʩʧʠʪʘʣʴʥʳʤʠ ʰʪʘʤʤʘʤʠ K. pneumo-

niae, ʯʪʦ ʠ ʦʙʫʩʣʦʚʠʣʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʌɼʊ ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ. ɸʥʪʠʤʠʢʨʦʙʥʘʷ 

ʌɼʊ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʨʘʞʝʥʥʦʡ ʠʥʛʠʙʠʨʫʶʱʝʡ ʘʢ-

ʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʭ ʰʪʘʤʤʦʚ K. 

pneumoniae, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʝʝ 

ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʣʝʯʝʥʠʷ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʳʭ ʛʥʦʡʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. 
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 ̄

ʧʧ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʩʚʝʪʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʤʠʥ 

ʂʦʣʠʯʝʩʪʚʦ 

ʰʪʘʤʤʦʚ 

ʈʘʩʪʚʦʨ ʤʝʪʠʣʝʥʦʚʦʛʦ ʩʠʥʝʛʦ 

0,001% 0,005% 0,01% 0,05% 

  1 8 ++++ ++ + + 

  3 8 ++++ ++ 0 0 

  5 8 +++ + 0 0 

  10 8 ++ 0 0 0 

  ʂʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʣʫʯʝʥʠʷ) 8 ++++ ++++ ++++ ++++ 

ʊʘʙʣʠʮʘ 

ʈʝʟʫʣʴʪʘʪʳ ʬʦʪʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʫʣʴʪʫʨʳ K. pneumoniae  

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: +, ++, +++, ++++  - ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʠʢʨʦʙʥʦʛʦ ʨʦʩʪʘ; 0 ï ʦʪʩʫʪʩʪʚʠʝ ʤʠʢʨʦʙʥʦʛʦ ʨʦʩʪʘ  
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L.G. Bajenov, R.A. Sadikov, Sh.I. Mirishova, A.G. Mirzakulov, R.R. Sadikov    
PHOTODYNAMIC INACTIVATION OF POLYRESISTANT STRAINS OF  KLEBSIELLA PNEUMONIAE   

Republican specialised centre of surgery named after academician V. Vahidov,  
Tashkent medical academy, Tashkent, Republic of Uzbekistan    

Abstract:  
The antibioticograms of 63 hospital strains of Klebsiella pneumoniae and possibility of their inactivation by means of 

photodynamic influence were studied. As a photosensitizer we used solutions of methylene-blue (ʄB) in concentrations of 
0,001 %, 0,005 %, 0,01 % and 0,05 %, the installation FDU-1 with radiation in a spectral range of 600-660 nanometers, 
power of 5 Wt and power density of 250-500 mWt/cm2 served as a source of light (red) radiation.  

It was determined, that the antimicrobic activity of the PhDT depended both on MB concentration and on the radiation 
exposition. The most expressed effect was registered at use of MB solution of 0,05 % and exposition of 3-10 minutes.  

Thus, antimicrobic PhDT is characterized by expressed inhibiting activity in relation to polyresistant strains of K. 
pneumoniae that proves the perspectives of its application at treatment of nosocomial pyoinflammatory processes. . 

Key words:  
photodynamic therapy (PhDT), Klebsiella pneumoniae, polyresistant strains   
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ʀ.ɺ.ɹʘʢʫʪʢʠʥ, ɺ.ʌ.ʂʠʨʠʯʫʢ, ɺ.ɺ.ɹʘʢʫʪʢʠʥ, ɺ.ʌ.ʉʧʠʨʠʥ   

ɺʃʀʗʅʀɽ ɼʀʅɸʄʀʏɽʉʂʆʁ ʕʃɽʂʊʈʆʅɽʁʈʆʉʊʀʄʋʃʗɺʃʀʗʅʀɽ ɼʀʅɸʄʀʏɽʉʂʆʁ ʕʃɽʂʊʈʆʅɽʁʈʆʉʊʀʄʋʃʗɺʃʀʗʅʀɽ ɼʀʅɸʄʀʏɽʉʂʆʁ ʕʃɽʂʊʈʆʅɽʁʈʆʉʊʀʄʋʃʗʎʀʀ ʅɸ ʎʀʀ ʅɸ ʎʀʀ ʅɸ 
ɻʀɼʈʆɼʀʅɸʄʀʂʋ ɻʃɸɿɸ ɻʀɼʈʆɼʀʅɸʄʀʂʋ ɻʃɸɿɸ ɻʀɼʈʆɼʀʅɸʄʀʂʋ ɻʃɸɿɸ       

ʌɻʋʅ ʉʘʨʘʪʦʚʩʢʠʡ ʅʀʀ ʉʝʣʴʩʢʦʡ ʛʠʛʠʝʥʳ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ, 

ʉʘʨʘʪʦʚ, ʈʦʩʩʠʷ   

ɸʥʥʦʪʘʮʠʷ: 
ɸʚʪʦʨʘʤʠ  ʧʨʝʜʣʦʞʝʥʘ ʧʨʦʙʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʝʟʝʨʚʘ ʜʨʝʥʘʞʥʦʡ ʩʪʨʫʢʪʫʨʳ ʛʣʘʟʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʯʨʝʩʢʦʞʥʦʡ  ʜʠʥʘʤʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʥʝʡʨʦʩʪʠʤʫʣʷʮʠʠ.  ʀʩʧʦʣʴʟʫʶʪʩʷ ʯʨʝʩʢʦʞʥʳʝ 
ʵʣʝʢʪʨʦʜʳ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʚ ʧʘʨʘʦʨʙʠʪʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʯʘʩʪʦʪʘ 77 ʛʮ., ʜʣʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʦʟʠʮʠʠ 7 ʤʠ-
ʥʫʪ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʟʚʦʜʷʪ ʠʟʤʝʨʝʥʠʝ ʚʥʫʪʨʠʛʣʘʟʥʦʛʦ ʜʘʚʣʝʥʠʷ ʯʝʨʝʟ ʢʘʞʜʳʝ 30 ʤʠʥʫʪ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ. ʇʦ 
ʨʝʟʫʣʴʪʘʪʘʤ ʩʦʩʪʘʚʣʷʶʪ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʚʥʫʪʨʠʛʣʘʟʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʠʤʝʶ-
ʱʠʡʩʷ  ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʨʝʟʝʨʚ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ ʛʣʘʟʘ.   
ɼʘʥʥʘʷ ʧʨʦʙʘ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʫ 40 ʣʠʮ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ (80 ʛʣʘʟ).    
ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʘ ʚʳʷʚʠʣʠ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʚʥʫʪʨʠʛʣʘʟʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ 4-5 ʤʤ.ʨʪ.ʩʪ.ʦʪ ʠʩʭʦʜʥʦʛʦ, 

ʯʪʦ ʩʯʠʪʘʝʪʩʷ ʥʦʨʤʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʨʝʟʝʨʚʘ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ ʛʣʘʟʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʝʟʝʨʚʘ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ ʛʣʘʟʘ  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʦʙʩʣʝʜʫʝʤʳʭ .  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  
ʦʬʪʘʣʴʤʦʛʠʧʝʨʪʝʥʟʠʷ, ʚʥʫʪʨʠʛʣʘʟʥʦʝ ʜʘʚʣʝʥʠʝ, ʜʠʥʘʤʠʯʝʩʢʘʷ ʵʣʝʢʪʨʦʥʝʡʨʦʩʪʠʤʫʣʷʮʠʷ, ʜʠʘʛʥʦʩʪʠʯʝ-

ʩʢʠʡ ʪʝʩʪ   

ɺʥʫʪʨʠʛʣʘʟʥʦʝ ʜʘʚʣʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠ-
ʤʳʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʆʩʦʙʝʥʥʦ ʚʘʞʝʥ 
ʤʦʥʠʪʦʨʠʥʛ ʚʥʫʪʨʠʛʣʘʟʥʦʛʦ ʜʘʚʣʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩʪʘʨ-
ʰʝ 40 ʣʝʪ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚʦʟʨʘʩʪʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʬʪʘʣʴʤʦʛʠʧʝʨʪʝʥʟʠʠ ʠ ʛʣʘʫʢʦʤʳ. ɺ ʥʘ-
ʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʥʥʦ ʛʣʘʫʢʦʤʘ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʥʦʡ 
ʧʨʠʯʠʥʦʡ ʥʝʦʙʨʘʪʠʤʦʡ ʩʣʝʧʦʪʳ ʩʨʝʜʠ ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ-
ʩʝʣʝʥʠʷ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʧʠʪʘʥʠʝ, ʫʩʣʦʚʠʷ ʪʨʫ-
ʜʘ, ʧʨʠʚʦʜʷʪ ʢ ʥʝʫʢʣʦʥʥʦʤʫ ʨʦʩʪʫ ʯʠʩʣʘ ʣʶʜʝʡ ʩ ʦʬʪʘʣʴ-
ʤʦʛʠʧʝʨʪʝʥʟʠʝʡ ʠ ʛʣʘʫʢʦʤʦʡ. ʇʦ ʜʘʥʥʳʤ ɺʆɿ ʚ ʥʘʩʪʦʷ-
ʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʶʪ ʦʢʦʣʦ 150 ʤʣʥ. ʯʝʣʦʚʝʢ 
ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʟʨʠʪʝʣʴʥʳʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ, ʚ ʪʦʤ 
ʯʠʩʣʝ 43 ʤʣʥ. ʩʣʝʧʳʭ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʝʨʚʠʯʥʘʷ ʠʥ-
ʚʘʣʠʜʥʦʩʪʴ ʧʦ ʟʨʝʥʠʶ ʚʦʟʨʦʩʣʘ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ, ʯʪʦ 
ʠʤʝʝʪ ʚʝʩʴʤʘ ʚʘʞʥʦʝ ʩʦʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ 
ʙʦʣʝʝ 75% ʠʥʚʘʣʠʜʦʚ ï ʣʠʮʘ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʘ 
54,2% ʠʟ ʥʠʭ ï ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʦʙʨʘʟʦʚʘʥʠʷ (ʃʠʙʤʘʥ 
ɽ.ʉ. 2007). ɺʳʷʚʣʝʥʠʝ ʨʘʥʥʠʭ ʩʪʘʜʠʡ ʛʣʘʫʢʦʤʳ ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ, ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫ-
ʜʦʚʘʥʠʷ, ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ.  
ɺʥʫʪʨʠʛʣʘʟʥʘʷ ʞʠʜʢʦʩʪʴ ʧʨʦʜʫʮʠʨʫʝʪʩʷ ʦʪʨʦʩʪʢʘʤʠ 

ʮʠʣʠʘʨʥʦʛʦ ʪʝʣʘ, ʜʝʧʦʥʠʨʫʝʪʩʷ ʚ ʟʘʜʥʝʡ ʢʘʤʝʨʝ, ʟʘʪʝʤ 
ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʣʘʛʠ ʦʪʪʝʢʘʝʪ ʯʝʨʝʟ ʟʨʘʯʦʢ, ʦʤʳʚʘʷ ʭʨʫ-

ʩʪʘʣʠʢ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʩʪʫʧʘʝʪ ʚ ʧʝʨʝʜʥʶʶ ʢʘʤʝʨʫ ʠ ʧʨʦ-
ʩʘʯʠʚʘʝʪʩʷ ʯʝʨʝʟ ʜʨʝʥʘʞʥʫʶ ʩʠʩʪʝʤʫ ʛʣʘʟʘ, ʥʘʭʦʜʷʱʫʶ-
ʩʷ ʚ ʟʦʥʝ ʫʛʣʘ ʧʝʨʝʜʥʝʡ ʢʘʤʝʨʳ - ʪʨʘʙʝʢʫʣʫ ʠ ʰʣʝʤʤʦʚ 
ʢʘʥʘʣ. ʀʟ ʵʪʦʛʦ ʢʘʥʘʣʘ ʚʥʫʪʨʠʛʣʘʟʥʘʷ ʞʠʜʢʦʩʪʴ ʦʪʪʝʢʘʝʪ 
ʯʝʨʝʟ ʚʳʚʦʜʷʱʠʝ ʢʦʣʣʝʢʪʦʨʳ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʝʥʳ. 
ʈʝʛʫʣʷʮʠʷ ʦʪʪʦʢʘ ʚʥʫʪʨʠʛʣʘʟʥʦʡ ʞʠʜʢʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷ-
ʝʪʩʷ ʨʘʜʠʘʣʴʥʦʡ ʯʘʩʪʴʶ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ (ʤʳʰʮʘ 
ɹʨʶʢʢʝ),  
ʅʘʤʠ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʪʝʩʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʛʦ ʨʝʟʝʨʚʘ ʜʨʝʥʘʞʥʦʛʦ ʘʧʧʘʨʘʪʘ ʛʣʘʟʘ ʩ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝʤ ʤʝʪʦʜʘ ʯʨʝʩʢʦʞʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʥʡʨʦ-
ʩʪʠʤʫʣʷʮʠʠ. 
ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʚʥʫʪʨʠʛʣʘʟʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʨʘʟʣʠʯʥʦʝ 

ʚʨʝʤʷ ʜʥʷ ʚʦʟʤʦʞʥʳ ʢʦʣʝʙʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ 
ʦʙʫʩʣʦʚʣʝʥʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʜʨʝʥʘʞʥʦʡ 
ʩʠʩʪʝʤʳ ʛʣʘʟʘ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʧʨʦʙʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 
ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʚʥʫʪʨʠʛʣʘʟʥʦʛʦ ʜʘʚʣʝ-
ʥʠʷ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʩʝʘʥʩʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʥʝʡ-
ʨʦʩʪʠʤʫʣʷʮʠʠ. ʆʙʦʩʥʦʚʘʥʠʝʤ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʪʝʩʪʘ ʩʯʠ-
ʪʘʝʤ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʮʠʣʠʘʨʥʫʶ ʤʳʰʮʫ 
ʛʣʘʟʘ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʚʥʫʪʨʠʛʣʘʟʥʦʛʦ 
ʜʘʚʣʝʥʠʷ.  
ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʘ. 
ʇʨʦʠʟʚʦʜʷʪ ʠʟʤʝʨʝʥʠʝ ʚʥʫʪʨʠʛʣʘʟʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʩ 

ʧʦʤʦʱʴʶ ʘʧʧʣʘʥʘʮʠʦʥʥʦʡ ʪʦʥʦʤʝʪʨʠʠ, ʙʝʩʢʦʥʪʘʢʪʥʦ ʩ 
ʧʦʤʦʱʴʶ ʧʥʝʚʤʦʪʦʥʦʤʝʪʨʘ ʠʣʠ ʜʨʫʛʠʤʠ ʧʨʠʙʦʨʘʤʠ), 
ʟʘʪʝʤ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚʳʥʦʩʥʳʝ ʵʣʝʢʪʨʦʜʳ-ʦʯʢʠ ʥʘ ʧʘʨʘ-

Contact Information:  
ʀʣʴʷ ɺʘʣʝʨʴʝʚʠʯ ɹʘʢʫʪʢʠʥ  

E-Mail: bakutv@bk.ru  
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ʦʨʙʠʪʘʣʴʥʫʶ ʦʙʣʘʩʪʴ. ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʦʪʥʦʩʠʪʩʷ ʢ 
ʯʠʩʣʫ ʬʠʟʠʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʨʘʟ-
ʨʝʰʝʥʘ ʄɿ ʈʌ. ʈʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘ-
ʟʘʣʠ, ʯʪʦ ʠʤʝʥʥʦ ʯʘʩʪʦʪʘ 77 ʛʮ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 
ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʳʰʝʯʥʫʶ ʪʢʘʥʴ ʮʠʣʠʘʨʥʦʛʦ ʪʝʣʘ. 
ʀʩʧʦʣʴʟʫʝʤʘʷ ʯʘʩʪʦʪʘ 77 ʛʮ., ʜʣʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʦʟʠʮʠʠ 
7 ʤʠʥʫʪ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʟʚʦʜʷʪ ʠʟʤʝʨʝʥʠʝ ʚʥʫʪʨʠʛʣʘʟ-
ʥʦʛʦ ʜʘʚʣʝʥʠʷ ʯʝʨʝʟ ʢʘʞʜʳʝ 30 ʤʠʥʫʪ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ. 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʦʩʪʘʚʣʷʶʪ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʚʥʫʪʨʠ-
ʛʣʘʟʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 
ʠʤʝʶʱʠʡʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʨʝʟʝʨʚ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝ-
ʤʳ ʛʣʘʟʘ.  
ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʨʦʙʳ. 
ɼʘʥʥʘʷ ʧʨʦʙʘ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʫ 40 ʣʠʮ ʨʘʟʣʠʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ (ʦʪ 20 ʜʦ 70 ʣʝʪ), ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʦ 
ʧʨʠʥʮʠʧʫ ʨʘʥʜʦʤʠʟʘʮʠʠ. ʉʣʫʯʘʝʚ ʧʦʚʳʰʝʥʠʷ ʚʥʫʪʨʠ-
ʛʣʘʟʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʦʜʥʦʢʨʘʪʥʦʛʦ ʩʝʘʥ-
ʩʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʥʝʡʨʦʩʪʠʤʫʣʷʮʠʠ ʥʝ ʙʳʣʦ ʥʠ ʚ 
ʦʜʥʦʤ ʩʣʫʯʘʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʙʳ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶ-
ʱʠʝ ʚʘʨʠʘʥʪʳ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ 
ʛʣʘʟʘ.  
ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʘ ʚʳʷʚʠʣʠ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʚʥʫʪʨʠ-

ʛʣʘʟʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ 4-5 ʤʤ.ʨʪ.ʩʪ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 
ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʨʝʟʝʨʚʝ ʜʨʝʥʘʞʥʦʡ 
ʩʠʩʪʝʤʳ ʛʣʘʟʘ. ʊʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ 
ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʣʠʷʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʥʝʡʨʦʩʪʠ-
ʤʫʣʷʮʠʠ ʫ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʣʠʮ ʚ ʚʦʟʨʘʩʪʝ 20-30 
ʣʝʪ (10 ʦʙʩʣʝʜʫʝʤʳʭ). 
ʋ 12 ʦʙʩʣʝʜʫʝʤʳʭ ʩʥʠʞʝʥʠʝ ʚʥʫʪʨʠʛʣʘʟʥʦʛʦ ʜʘʚʣʝ-

ʥʠʷ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ 2-3 ʤʤ.ʨʪ.ʩʪ. ʕʪʦ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ 
ʧʨʝʜʝʣʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʦʬʪʘʣʴʤʦʪʦʥʫʩʘ. 
ʇʦʵʪʦʤʫ ʪʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʩʯʠʪʘʝʪʩʷ ʩʣʘʙʦʚʳʨʘʞʝʥʥʳʤ. 
ɺʦʟʨʘʩʪʥʦʡ ʠʥʪʝʨʚʘʣ ʦʙʩʣʝʜʫʝʤʳʭ ʩʦʩʪʘʚʠʣ 30-40 ʣʝʪ. 
ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʘ ʫ 18 ʦʙʩʣʝʜʫʝʤʳʭ ʚʥʫʪʨʠ-

ʛʣʘʟʥʦʝ ʜʘʚʣʝʥʠʝ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʩʭʦʜʥʦʛʦ. ʊʘʢʦʡ 
ʨʝʟʫʣʴʪʘʪ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ 
ʨʝʟʝʨʚ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ ʛʣʘʟʘ ʨʝʟʢʦ ʩʥʠʞʝʥ. ʆʪʩʫʪʩʪ-
ʚʠʝ ʛʠʧʦʪʝʥʟʠʚʥʦʛʦ ʵʬʬʝʢʪʘ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʩʝʘʥʩʘ 
ʜʠʥʘʤʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʥʝʡʨʦʩʪʠʤʫʣʷʮʠʠ ʤʳ ʩʯʠʪʘʝʤ 
ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʝʪ ʦʪʩʫʪ-

ʩʪʚʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʝʟʝʨʚʘ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ 
ʛʣʘʟʘ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ (ʧʨʠ ʥʘʣʠʯʠʠ ʜʨʫʛʠʭ ʨʝʟʫʣʴʪʘʪʦʚ 
ʦʙʩʣʝʜʦʚʘʥʠʷ) ʥʝʦʙʭʦʜʠʤʦ ʜʠʥʘʤʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ 
ʥʘ ʩʦʩʪʦʷʥʠʝʤ ʟʨʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʧʘʮʠʝʥʪʘ ʠ ʧʨʠ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘ ʛʣʘʫʢʦʤʫ. 
ʇʦʢʘʟʘʪʝʣʴ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʚʥʫʪʨʠʛʣʘʟʥʦʛʦ ʜʘʚʣʝ-

ʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʤ ʢʨʠʪʝʨʠʝʤ. ɺʘʞʥʦ ʪʘʢʞʝ 
ʦʮʝʥʠʚʘʪʴ ʩʢʦʨʦʩʪʴ ʩʥʠʞʝʥʠʷ ʚʥʫʪʨʠʛʣʘʟʥʦʛʦ ʜʘʚʣʝʥʠʷ. 
ʆʙʱʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝ ʩʝʘʥʩʘ ʜʠʥʘ-
ʤʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʥʝʡʨʦʩʪʠʤʫʣʷʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 2 ʯʘʩʘ. 
ʇʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʫʪʨʠʛʣʘʟʥʦʛʦ ʜʘʚʣʝʥʠʷ 
ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʚ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʚʳʷʚʣʷʝʪʩʷ 
ʭʘʨʘʢʪʝʨ ʢʨʠʚʦʡ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʪʘʢʞʝ 
ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʥʪʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʥʠʞʝʥʠʷ ʚʥʫʪʨʠʛʣʘʟ-
ʥʦʛʦ ʜʘʚʣʝʥʠʷ ʦʪ ʠʩʭʦʜʥʦʛʦ. ʋ ʤʦʣʦʜʳʭ ʧʘʮʠʝʥʪʦʚ ʨʝ-
ʘʢʮʠʷ ʥʘ ʜʠʥʘʤʠʯʝʩʢʫʶ ʵʣʝʢʪʨʦʥʝʡʨʦʩʪʠʤʫʣʷʮʠʶ ʙʳʣʘ 
ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʠ ʧʨʦʠʩʭʦʜʠʣʘ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ ʧʦ-
ʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ. ʉ ʚʦʟʨʘʩʪʦʤ ʤʝʥʷʝʪʩʷ ʩʪʝʧʝʥʴ ʚʳʨʘ-
ʞʝʥʥʦʩʪʠ ʛʠʧʦʪʝʥʝʟʠʚʥʦʛʦ ʵʬʬʝʢʪʘ ʠ ʦʥ ʨʘʟʚʠʚʘʝʪʩʷ ʚ 
ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʥʝʡʨʦʩʪʠʤʫ-
ʣʷʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦ 
ʪʦʥʦʤʝʪʨʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʠʟʥʘʢʘʤʠ ʛʣʘʫʢʦʤʳ 
ʷʚʣʷʶʪʩʷ ʩʥʠʞʝʥʠʝ ʛʠʧʦʪʝʥʟʠʚʥʦʛʦ ʵʬʬʝʢʪʘ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʤʠ ʠ ʙʦʣʝʝ ʤʝʜʣʝʥʥʘʷ ʨʝʘʢ-
ʮʠʷ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ (ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʩʤʝʱʘʝʪʩʷ ʥʘ 2 
ʯʘʩ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ).  
ɿʘʢʣʶʯʝʥʠʝ 
ʏʨʝʩʢʦʞʥʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʵʣʝʢʪʨʦʥʝʡʨʦʩʪʠʤʫʣʷʮʠʷ 

ʷʚʣʷʝʪʩʷ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʤʝʪʦʜʠʢʦʡ, ʜʦʩʪʫʧʥʦʡ 
ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʣʶʙʳʭ ʫʩʣʦʚʠʷʭ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩ-
ʧʦʣʴʟʦʚʘʥʘ ʚ ʦʮʝʥʢʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʨʝ-
ʥʘʞʥʦʡ ʩʠʩʪʝʤʳ ʛʣʘʟʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳ-
ʚʘʶʪ ʢʘʢ ʥʘ ʥʘʣʠʯʠʝ ʛʠʧʦʪʝʥʟʠʚʥʦʛʦ ʵʬʬʝʢʪʘ ʤʝʪʦʜʘ 
ʜʠʥʘʤʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʥʝʡʨʦʩʪʠʤʫʣʷʮʠʠ, ʪʘʢ ʠ ʥʘ ʨʘʟ-
ʣʠʯʥʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʨʝʟʝʨʚ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ 
ʛʣʘʟʘ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ ʦʙʩʣʝʜʫʝʤʦʛʦ.  
ʃʠʪʝʨʘʪʫʨʘ 

1. ʃʠʙʤʘʥ ɽ.ʉ. ʄʘʪʝʨʠʘʣʳ 8 ʩʲʝʟʜʘ ʦʬʪʘʣʴʤʦʣʦʛʦʚ. 2007. ʩʪʨ 
45-48. 

I.Bakutkin, V.Kirichuck, V.Bakutkin, V.Spirin   
HYDRODYNAMIC OF EYE AND DYNAMIC ELECTRONEUROSTIMULATION   

Saratov state research institute of rural hygiene, Saratov, Russia    
Abstract:  
Paper present results of diagnostic test for functional ability of hydrodynamic system of eye after  dynamic electroneu-

rostimulation.  Parameters of electroneurostimulation was rate 77 Hz, exposure 7 min. number of patients -40 (80 eyes). 
Intraocular pressure was registries every 30 min  up to 2 hours. After electrostimulation intraocular pressure was reduce 
normally up to 5 mm Hg. Presented  age related results of hydrodynamics test. 

Key words:  
hydrodynamic of eye, dynamic electroneurostimulation, intraocular pressure, diagnostic test    
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ʉ.ʀ.ɹʫʜʘʨʠʥʘ, ɺ.ʌ.ʂʠʨʠʯʫʢ, ɺ.ɺ.ɹʘʢʫʪʢʠʥ, ɺ.ʌ.ʉʧʠʨʠʥ, ʆ.ɺ.ʌʘʜʝʝʚ    

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɺʆʃʅ ʂɺʏ ɺ ɼʀɸɻʅʆʉʊʀʂɽ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɺʆʃʅ ʂɺʏ ɺ ɼʀɸɻʅʆʉʊʀʂɽ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɺʆʃʅ ʂɺʏ ɺ ɼʀɸɻʅʆʉʊʀʂɽ    
ʉʆʉʊʆʗʅʀʗ ʆʈɻɸʅɸ ɿʈɽʅʀʗ  ʉʆʉʊʆʗʅʀʗ ʆʈɻɸʅɸ ɿʈɽʅʀʗ  ʉʆʉʊʆʗʅʀʗ ʆʈɻɸʅɸ ɿʈɽʅʀʗ        

ʌɻʋʅ ʉʘʨʘʪʦʚʩʢʠʡ ʅʀʀ ʉʝʣʴʩʢʦʡ ʛʠʛʠʝʥʳ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ, 

ʉʘʨʘʪʦʚ, ʈʦʩʩʠʷ   

ɸʥʥʦʪʘʮʠʷ: 
ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʝʧʝʥʠ ʛʠʜʨʘʪʘʮʠʠ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ ʛʣʘʟʘ,  ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʥʠʟ-

ʢʦʠʥʪʝʥʩʠʚʥʦʤ ʂɺʏ-ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʨʝʟʦʥʘʥʩʥʳʭ ʩ ʤʦʣʝʢʫʣʘʤʠ ʚʦʜʳ ʯʘʩʪʦʪʘʭ ʚ ʜʠʘʧʘʟʦʥʝ 65Ñ0,5ɻɻʮ ʠ ʧʦ-
ʩʣʝʜʫʶʱʝʡ ʨʝʛʠʩʪʨʘʮʠʠ  ʨʘʜʠʦʦʪʢʣʠʢʘ,  ʚ ʉɺʏ-ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ, ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʩʨʘʚʥʝ-
ʥʠʝ ʠʭ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʧʦ ʢʦʪʦʨʳʤ ʩʫʜʷʪ ʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ ʠʣʠ ʦ 
ʥʘʣʠʯʠʠ ʧʘʪʦʣʦʛʠʠ, ʧʨʠ ʵʪʦʤ ʘʥʪʝʥʥʘ ʘʧʧʣʠʢʘʪʦʨ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʨʠʪʝʣʴʥʦʡ ʦʩʠ ʛʣʘʟʘ. 
ʇʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ ʥʦʨʤʳ   ʦʙʩʣʝʜʫʝʤʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ. ʄʝʪʦʜʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-
ʚʘʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʛʣʘʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  
ʩʪʝʢʣʦʚʠʜʥʦʝ ʪʝʣʦ, ʛʠʜʨʘʪʘʮʠʷ ʪʢʘʥʝʡ, ʜʠʘʛʥʦʩʪʠʢʘ, ʂɺʏ, ʉɺʏ ʠʟʣʫʯʝʥʠʝ    

ʈʘʜʠʦʚʦʣʥʳ ʤʠʣʣʠʤʝʪʨʦʚʦʛʦ (ʄʄ) ʜʠʘʧʘʟʦʥʘ ʜʣʠʥ 
ʚʦʣʥ ʦʭʚʘʪʳʚʘʶʪ ʠʥʪʝʨʚʘʣ 1é10 ʤʤ, 300é30 ɻɻʮ, ʯʪʦ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʠʘʧʘʟʦʥʫ  ʢʨʘʡʥʝ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ (ʂɺʏ) 
(ɹʝʮʢʠʡ ʆ.ɺ., 2002).  ʆʩʥʦʚʦʧʦʣʦʞʥʠʢʘʤʠ  ʜʘʥʥʦʛʦ ʨʘʟ-
ʜʝʣʘ ʙʠʦʬʠʟʠʢʠ ʷʚʣʷʶʪʩʷ   ʘʢʘʜʝʤʠʢ ʅ.ɼ. ɼʝʚʷʪʢʦʚ, ʧʨʦ-
ʬʝʩʩʦʨ ʄ.ɹ.ɻʦʣʘʥʪ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʠʟʢʦʠʥʪʝʥʩʠʚ-
ʥʳʝ  ʤʠʣʣʠʤʝʪʨʦʚʳʝ ʚʦʣʥʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʝ-
ʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ (ʉʠʥʠʮʳʥ ʅ.ʀ., ʩ ʩʦʘʚʪ.1998; ʂʠʨʠ-
ʯʫʢ ɺ.ʌ., ʩ ʩʦʘʚʪ.,1999). ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ 
ʪʝʦʨʠʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʣʥ ʤʠʣʣʠʤʝʪʨʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ 
ʩ ʙʠʦʦʙʲʝʢʪʘʤʠ ʷʚʣʷʝʪʩʷ ʨʝʟʦʥʘʥʩʥʘʷ. ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦ 
ʪʦʤ, ʯʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ ʚʟʘʠ-
ʤʦʜʝʡʩʪʚʫʶʪ ʩ  ʢʣʝʪʦʯʥʳʤʠ ʤʝʤʙʨʘʥʘʤʠ, ʷʚʣʷʶʱʠʤʠʩʷ 
ʨʝʟʦʥʘʥʩʥʳʤʠ ʩʠʩʪʝʤʘʤʠ (ɻʫʣʷʝʚ ʖ.ɺ.,1996).   
ɺ ʨʝʟʫʣʴʪʘʪʝ  ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʥʝʨʛʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʤʠʣʣʠʤʝʪʨʦʚʦʛʦ ʜʠʘʧʘʟʦ-
ʥʘ ʧʦʛʣʦʱʘʝʪʩʷ ʤʦʣʝʢʫʣʘʤʠ ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ, ʚʦʜʥʳʭ 
ʨʘʩʪʚʦʨʦʚ, ʙʝʣʢʦʚ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʘʙʩʦʨʙʮʠʦʥʥʳʤʠ 
ʨʝʟʦʥʘʥʩʘʤʠ ʠ ʠʤʝʥʥʦ ʵʪʦʪ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʧʦʛʣʦʱʘʝʪʩʷ 
ʤʦʣʝʢʫʣʘʤʠ ʚʦʜʳ (ɹʝʮʢʠʡ ʆ.ɺ.,1995). ʆʪʝʢ ʷʚʣʷʝʪʩʷ 
ʦʜʥʠʤ ʠʟ ʩʠʤʧʪʦʤʦʚ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʪʢʘʥʝʡ ʠ 
ʵʪʦʪ ʵʬʬʝʢʪ ʩʦʚʤʝʩʪʥʦ ʩ ʦʮʝʥʢʦʡ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʨʝʘʢ-
ʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ 
ʟʘʙʦʣʝʚʘʥʠʡ.  ɹʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʫʩʪʨʦʡʩʪʚʦ ʠ ʩʧʦʩʦʙ 
ʜʠʘʛʥʦʩʪʠʢʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʩʦʩʫʜʠʩʪʦʡ ʦʙʦ-
ʣʦʯʢʠ ʛʣʘʟʘ. ʇʘʪ. 53164 ʈʌ, ʄʂʀ8    ɸ61  ɺ5/06         
ʆʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʡ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʢʦʤ-
ʧʣʝʢʩ (ɺ.ɺ.ɹʘʢʫʪʢʠʥ ʩ ʩʦʘʚʪ. 2006). ʉʫʱʥʦʩʪʴ ʤʝʪʦʜʘ 
ʟʘʢʣʶʯʘʝʪʩʷ  ʚ  ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʩʦʩʫʜʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 
ʛʣʘʟʘ, ʚʢʣʶʯʘʶʱʝʤ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʝʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-
ʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʨʝʛʠʩʪʨʘʮʠʶ ʨʘʜʠʦʦʪʢʣʠʢʦʚ ʚ ʉɺʏ-
ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ, ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠ 
ʩʨʘʚʥʝʥʠʝ ʠʭ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ, ʧʦ ʢʦʪʦʨʳʤ ʩʫʜʷʪ ʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ ʠʣʠ 
ʦ ʥʘʣʠʯʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʚ ʟʦʥʝ 
ʚʭʦʜʘ ʚ ʦʨʙʠʪʫ ʦʩʫʱʝʩʪʚʣʷʶʪ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʦʝ ʂɺʏ-
ʚʦʟʜʝʡʩʪʚʠʝ. ʇʨʠʙʦʨ ʘʧʨʦʙʠʨʦʚʘʥ ʠ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥ - 
ʈʆʉʉ RU. ʀʄ18.ɺ0013 ʦʪ 21.11.2005ʛ., ʨʘʙʦʪʘʝʪ ʧʨʠ 
ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʳʭ ʤʦʱʥʦʩʪʷʭ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ 10 
ʤɺʪ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʦʧʫʩʪʠʤʦʡ ʚʝʣʠʯʠʥʦʡ ʤʦʱʥʦʩʪʠ ʠʟ-
ʣʫʯʝʥʠʷ, ʨʘʟʨʝʰʸʥʥʦʡ ʄʠʥʟʜʨʘʚʦʤ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. 
ʇʨʝʜʣʦʞʝʥʥʳʡ ʩʧʦʩʦʙ ʥʝʠʥʚʘʟʠʚʝʥ ʠ ʙʝʟʦʧʘʩʝʥ ʜʣʷ ʧʘ-

ʮʠʝʥʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʷʪ ʚ ʫʜʦʙʥʦʤ ʜʣʷ ʧʨʠʝʤʘ 
ʨʘʜʠʦʦʪʢʣʠʢʘ ʠ ʧʘʮʠʝʥʪʘ     ʧʦʣʦʞʝʥʠʠ. ʇʘʮʠʝʥʪʘ ʧʨʦʩʷʪ 
ʧʦʩʤʦʪʨʝʪʴ ʧʨʷʤʦ ʧʝʨʝʜ ʩʦʙʦʡ, ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʚʟʛʣʷʜ ʠ 
ʟʘʢʨʳʪʴ ʛʣʘʟʘ. ʅʘ ʟʘʢʨʳʪʳʝ ʚʝʢʠ ʧʨʘʚʦʛʦ ʛʣʘʟʥʦʛʦ ʷʙʣʦ-
ʢʘ - ʧʨʘʚʘʷ ʦʨʙʠʪʘʣʴʥʘʷ ʦʙʣʘʩʪʴ - ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʨʠʝʤ-
ʥʦ-ʠʟʣʫʯʘʶʱʠʡ ʤʦʜʫʣʴ ʨʘʜʠʦʤʝʪʨʘ. ɺ ʟʦʥʫ ʚʭʦʜʘ ʚ ʦʨ-
ʙʠʪʫ ʛʣʘʟʥʦʛʦ ʷʙʣʦʢʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ 
ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʯʘʩʪʦʪʝ 65Ñ0,5 ɻɻʮ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 
ʂɺʏ-ʜʠʘʧʘʟʦʥʫ, ʚ ʪʝʯʝʥʠʝ 3-10 ʩʝʢ  ʠ ʧʦʣʫʯʘʶʪ ʨʘʜʠʦʦʪ-
ʢʣʠʢ ʩʦʩʫʜʠʩʪʦʡ ʪʢʘʥʠ ʛʣʘʟʥʦʛʦ ʷʙʣʦʢʘ ʥʘ ʯʘʩʪʦʪʝ 1 ɻɻʮ. 
ʇʨʠʙʦʨ ʩʦʩʪʦʠʪ ʠʟ ʘʥʪʝʥʥʳ-ʘʧʧʣʠʢʘʪʦʨʘ ʧʨʠʝʤʥʦ-
ʧʝʨʝʜʘʶʱʝʛʦ ʤʦʜʫʣʷ ʠ ʢʦʤʧʴʶʪʝʨʘ ʩʦ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦ-
ʛʨʘʤʤʳ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ.  ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ɹʘʢʫʪʢʠʥ ɺ.ɺ. ʩ ʩʦʘʚʪ. 
2005) ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʚʳʩʦʢʦʡ ʜʠʘʛʥʦ-
ʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʤʝʪʦʜʘ. ɼʠʘʛʥʦʩʪʠʢʘ ʚʦʩʧʘʣʠʪʝʣʴ-
ʥʦʡ ʨʝʘʢʮʠʠ ʩʦʩʫʜʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʛʣʘʟʘ ʚʦʟʤʦʞʥʘ ʥʘ 
ʨʘʥʥʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʩʪʘʜʠʷʭ. ɼʘʣʴʥʝʡʰʝʝ 
ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʣʦʩʴ ʚ ʠʟʫʯʝʥʠʠ ʂɺʏ-
ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ ʛʣʘʟʘ. ʉʪʝʢ-
ʣʦʚʠʜʥʦʝ ʪʝʣʦ ʩʦʩʪʦʠʪ ʠʟ ʞʠʜʢʦʩʪʠ, ʧʦʵʪʦʤʫ ʬʘʢʪʠʯʝʩʢʠ 
ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʨʦʮʝʩʩ ʛʠʜʨʘʪʘʮʠʠ ʠʣʠ ʜʝʛʠʜʨʘʪʘʮʠʠ 
ʜʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʂɺʏ ʘʥʪʝʥʥʘ ʠʟʣʫʯʘʝʪ 
ʩʠʛʥʘʣ ʠ ʨʝʛʠʩʪʨʠʨʫʝʪ ʦʪʚʝʪʥʳʡ ʩʠʛʥʘʣ ʚ ʧʨʦʝʢʮʠʠ 
ʩʪʨʫʢʪʫʨ ʛʣʘʟʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʦʣʥʦʩʪʴʶ ʙʝʩʩʦʩʫʜʠ-
ʩʪʳʤʠ. ɺ ʵʪʦʡ ʧʨʦʝʢʮʠʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʨʦʛʦʚʠʮʘ, ʧʝʨʝʜ-
ʥʷʷ ʢʘʤʝʨʘ ʛʣʘʟʘ, ʚʥʫʪʨʠʛʣʘʟʥʘʷ ʞʠʜʢʦʩʪʴ, ʭʨʫʩʪʘʣʠʢ ʠ 
ʜʘʣʝʝ ʩʪʝʢʣʦʚʠʜʥʦʝ ʪʝʣʦ. ʇʝʨʝʜʥʠʡ ʦʪʨʝʟʦʢ ʛʣʘʟʘ 
(ʧʝʨʝʜʥʷʷ ʢʘʤʝʨʘ ʠ ʭʨʫʩʪʘʣʠʢ) ʩʦʩʪʘʚʣʷʝʪ ʩʦʚʦʢʫʧʥʦ 7.0 
ʤʤ, ʘ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ- ʚ ʩʨʝʜʥʝʤ 18 
ʤʤ. ɹʳʣʠ ʠʟʫʯʝʥʳ ʚʦʟʨʘʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʥʘʯʝʥʠʡ ʂɺʏ 
ʜʠʘʛʥʦʩʪʠʢʠ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ.   ʀʟʤʝʨʝʥʠʷ, ʧʨʦʚʝʜʝʥ-
ʥʳʝ ʫ   ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ  18-20 ʣʝʪ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫ-
ʯʠʪʴ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʥʦʨʤʳ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
ʥʦʨʤʳ: (1,6- 1,7) Ā10ĭ̇įɺʪ/ʩʤĮ. ɿʥʘʯʝʥʠʷ ʩʨʘʚʥʠʚʘʣʠ ʩ 
ʘʥʘʣʦʛʠʯʥʳʤʠ ʜʘʥʥʳʤʠ ʧʘʨʥʦʛʦ  ʛʣʘʟʘ.  ɺʦʟʨʘʩʪʥʳʝ 
ʧʦʢʘʟʘʪʝʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʧʨʦʮʝʩʩʝ ʜʝʛʠʜʨʘʪʘʮʠʠ 
ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ. ʊʘʢ, ʚ ʚʦʟʨʘʩʪʝ 70 ʣʝʪ ʧʦʢʘʟʘʪʝʣʠ 
ʩʥʠʞʘʶʪʩʷ ʜʦ ʟʥʘʯʝʥʠʡ (1.4-1.42)Ā10ĭ̇įɺʪ/ʩʤĮ. 
ʋʩʪʘʥʦʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʧʨʦʮʝʩʩʘ ʜʝʛʠʜʨʘʪʘʮʠʠ ʩʪʝʢʣʦ-
ʚʠʜʥʦʛʦ ʪʝʣʘ ʢʘʢ ʧʦʢʘʟʘʪʝʣʷ ʦʙʱʝʠʥʚʦʣʶʮʠʦʥʥʳʭ ʠʟʤʝ-
ʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ.  ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩ-
ʧʦʣʴʟʦʚʘʥʘ ʚ ʦʮʝʥʢʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʦʙʩʣʝʜʫʝ-
ʤʦʛʦ. ʋʯʠʪʳʚʘʷ ʥʝʠʥʚʘʟʠʚʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʦʙʲʝʢ-
ʪʠʚʥʳʝ ʜʘʥʥʳʝ ʤʝʪʦʜʠʢʘ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʣʶʙʳʭ 
ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ. 
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Abstract:  
Method of transresonans very short wave diagnostic based on effect of absorption radiation by water in tissue of hu-

man eye. 
Developing modification this method for vitreous body of eye. Antenna-applicator attached on anterior segment of eye. 

Clinical-experimental research to show ability registration of hydratation of vitreous body of eye. Presented results of 
normal level of hydratation of vitreous body in different groups of patients (age-related correlation). This method can be 
use in clinical practice for diagnostic condition of vitreous body of human eye . 
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ʇʈʀʄɽʅɽʅʀɽ ʊʆʈɸʂʆʉʂʆʇʈʀʄɽʅɽʅʀɽ ʊʆʈɸʂʆʉʂʆʇʈʀʄɽʅɽʅʀɽ ʊʆʈɸʂʆʉʂʆʇʀʀ ɺ ʄɽʉʊʅʆʄ ʃɽʏɽʅʀʀ ʇʀʀ ɺ ʄɽʉʊʅʆʄ ʃɽʏɽʅʀʀ ʇʀʀ ɺ ʄɽʉʊʅʆʄ ʃɽʏɽʅʀʀ    
ʅɽʉʇɽʎʀʌʀʏɽʉʂʆʁ ʕʄʇʀɽʄʓ ʇʃɽɺʈʓ ʅɽʉʇɽʎʀʌʀʏɽʉʂʆʁ ʕʄʇʀɽʄʓ ʇʃɽɺʈʓ ʅɽʉʇɽʎʀʌʀʏɽʉʂʆʁ ʕʄʇʀɽʄʓ ʇʃɽɺʈʓ       

ʂʨʘʩʥʦʷʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  ʠʤ. ʧʨʦʬ. ɺ.ʌ. ɺʦʡʥʦ ï ʗʩʝʥʝʮʢʦʛʦ,  

ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 

ɸʥʥʦʪʘʮʠʷ: 
ʇʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʣʝʯʝʥʠʝ 323 ʧʘʮʠʝʥʪʘ ʩ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʵʤʧʠʝʤʦʡ ʧʣʝʚʨʳ, 208 ʙʦʣʴʥʳʭ ʧʨʦʣʝ-

ʯʝʥʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʨʘʢʦʩʢʦʧʠʠ ʠ ʘʧʧʘʨʘʪʘ «ɻʝʡʟʝʨ». ɼʘʥʥʳʡ ʤʝ-
ʪʦʜ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʯʠʩʣʦ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ  ʠ ʩʨʦʢʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ .  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  
ʊʦʨʘʢʘʣʴʥʘʷ ʭʠʨʫʨʛʠʷ, ʪʦʨʘʢʦʩʢʦʧʠʷ, ʥʝʩʧʝʮʠʬʠʯʝʩʢʘʷ ʵʤʧʠʝʤʘ ʧʣʝʚʨʳ   

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʤʦʤʝʥʪʦʚ ʚ ʣʝʯʝʥʠʠ ʥʝʩʧʝʮʠʬʠ-
ʯʝʩʢʦʡ ʵʤʧʠʝʤʳ ʧʣʝʚʨʳ (ʅʕʇ), ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶ-
ʱʠʤ ʥʘ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʣʝʯʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ 
ʜʨʝʥʠʨʦʚʘʥʠʷ ʠ ʩʘʥʘʮʠʠ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ. ʊʘʢʪʠʢʘ 
ʩʘʥʘʮʠʠ ʧʦʣʦʩʪʠ ʵʤʧʠʝʤʳ ʩʝʛʦʜʥʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 
ʧʨʠʥʮʠʧʘʭ ʘʢʪʠʚʥʦʛʦ ʜʨʝʥʠʨʦʚʘʥʠʷ, ʨʘʥʥʝʡ ʩʪʝʨʠʣʠʟʘ-
ʮʠʠ ʠ ʦʙʣʠʪʝʨʘʮʠʠ ʧʦʣʦʩʪʠ [1]. ʊʦʨʘʢʦʩʢʦʧʠʷ ʜʘʝʪ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʚʠʟʫʘʣʴʥʦ ʦʮʝʥʠʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝ-
ʥʠʷ ʚ ʧʘʨʠʝʪʘʣʴʥʦʡ ʠ ʚʠʩʮʝʨʘʣʴʥʦʡ ʧʣʝʚʨʝ, ʦʩʤʦʪʨʝʪʴ 
ʧʦʚʝʨʭʥʦʩʪʴ ʣʝʛʢʦʛʦ, ʦʧʨʝʜʝʣʠʪʴ ʥʘʣʠʯʠʝ ʠ ʣʦʢʘʣʠʟʘʮʠʶ 
ʙʨʦʥʭʦʧʣʝʚʨʘʣʴʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ  ʥʝʚʠ-
ʜʠʤʳʝ ʧʨʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʥʪʨʘʧ-
ʣʝʚʨʘʣʴʥʳʝ ʦʩʫʤʢʦʚʘʥʠʷ, ʧʦʜʪʚʝʨʜʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-
ʥʦʩʪʴ   ʠ   ʩʪʘʜʠʶ   ʵʤʧʠʝʤʳ   ʧʣʝʚʨʳ [2, 3].   
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʘ-

ʛʘʝʤʦʛʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʣʝʯʝʥʠʷ ʵʤʧʠʝʤʳ ʧʣʝʚʨʳ.  
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 323 

ʙʦʣʴʥʳʭ ʩ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʵʤʧʠʝʤʦʡ ʧʣʝʚʨʳ ʥʘʭʦʜʷ-
ʱʠʭʩʷ ʥʘ ʣʝʯʝʥʠʝ ʚ ʦʪʜʝʣʝʥʠʝ ʪʦʨʘʢʘʣʴʥʦʡ ʭʠʨʫʨʛʠʠ 
ɻʂɹ ˉ 20. ʂʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 115 ʙʦʣʴʥʳʭ 
ʧʦʣʫʯʘʚʰʠʭ ʣʝʯʝʥʠʝ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʝʪʦʜʠʢʠ. ʊʦʨʘ-
ʢʦʩʢʦʧʠʶ ʧʨʠʤʝʥʠʣʠ ʫ 208 ʙʦʣʴʥʳʭ ʩ ʅʕʇ ʚ ʪʦʤ ʯʠʩʣʝ: 
ʧʨʠ ʧʦʩʪʧʥʝʚʤʦʥʠʯʝʩʢʦʡ ʵʤʧʠʝʤʝ ʫ  139 ʙʦʣʴʥʳʭ, ʧʨʠ   
ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʡ - ʫ 33 ʙʦʣʴʥʳʭ, ʧʨʠ ʧʦʩʣʝʦʧʝʨʘʮʠ-
ʦʥʥʦʡ - ʫ 13 ʙʦʣʴʥʳʭ, ʧʨʠ ʵʤ-ʧʠʝʤʝ   ʚʩʣʝʜʩʪʚʠʝ   ʜʨʫʛʠʭ   
ʵʪʠʦʣʦʛʠʯʝʩʢʠʭ   ʬʘʢʪʦʨʦʚ - ʫ  23   ʙʦʣʴʥʳʭ. ʉʘʥʘʮʠʶ 
ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʘʧʧʘʨʘʪʦʤ «ɻʝʡʟʝʨ»- 
ʧʦʣʠʠʦʥʥʳʤ ʛʠʧʝʨʦʩʤʦʣʷʨʥʳʤ ʨʘʩʪʚʦʨʦʤ (360 ʠ 450 
ʤʦʩʤ/ʣ) ʚ ʦʙʲʝʤʝ 18 ʣʠʪʨʦʚ, ʩ ʤʝʪʦʜʠʢʦʡ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ 
ʦʙʨʘʙʦʪʢʠ ʛʥʦʡʥʦʡ ʧʦʣʦʩʪʠ ʘʧʧʘʨʘʪʦʤ ʋʈʉʂ-7ʅ22, ʧʦ-
ʟʚʦʣʷʶʱʠʤ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʡ ʩʘʥʘʮʠʦʥʥʳʡ ʵʬʬʝʢʪ. 
ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ, 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʦʨʘʢʦʩʢʦʧʠʠ, ʚʳʷʚʣʝʥʥʳ ʩʣʝʜʫʶʱʠʝ 
ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ   ʠʟʤʝʥʝʥʠʷ   ʚ   ʧʣʝʚʨʘʣʴʥʦʡ   
ʧʦʣʦʩʪʠ: ʛʥʦʡʥʳʡ ʵʢʩʩʫʜʘʪ - 117(56,2%); ʛʥʦʡʥʦ-
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ʬʠʙʨʠʥʥʳʝ ʥʘʣʦʞʝʥʠʷ - 117(56,2%); ʠʥʲʝʮʠʨʦʚʘʥʥʘʷ 
ʧʣʝʚʨʘ - 93(44,7%); ʫʪʦʣʱʝʥʥʘʷ ʠ ʨʠʛʠʜʥʘʷ ʧʘʨʠʝʪʘʣʴ-
ʥʘʷ ʠ ʚʠʩʮʝʨʘʣʴʥʘʷ ʧʣʝʚʨʘ ï  62(29,8%); ʠʥʪʨʘʧʣʝʚʨʘʣʴ-
ʥʳʝ ʦʩʫʤʢʦʚʘʥʠʷ ï 56(26,9%); ʙʨʦʥʭʦʧʣʝʚʨʘʣʴʥʳʝ ʬʠʩ-
ʪʫʣʳ ï 26(12,5%); ʙʨʦʥʭʠʘʣʴʥʳʝ ʩʚʠʱʠ ï 29(13,5%); 
ʜʝʩʪʨʫʢʪʠʚʥʳʡ ʧʫʣʴʤʦʥʠʪ ʩ ʥʝʢʨʦʪʠʯʝʩʢʠʤʠ ʪʢʘʥʷʤʠ - 
23(11%); ʩʝʨʦʟʥʦ ʛʥʦʡʥʳʡ ʵʢʩʩʫʜʘʪ ï 22(10,6%). ʅʝʨʝʜ-
ʢʦ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʦʩʠʣʠ ʩʦʯʝʪʘʥʥʳʡ ʭʘ-
ʨʘʢʪʝʨ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʚʦʩʭʦʜʠʣʦ ʯʠʩʣʦ ʦʙʩʣʝʜʦ-
ʚʘʥʥʳʭ ʙʦʣʴʥʳʭ.   
ʇʨʠ ʪʦʨʘʢʦʩʢʦʧʠʠ ʚʳʧʦʣʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʣʝʯʝʙ-

ʥʳʝ ʤʘʥʠʧʫʣʷʮʠʠ: ʘʩʧʠʨʘʮʠʷ ʛʥʦʷ ʠ ʬʠʙʨʠʥʘ - ʚ 100% 
ʩʣʫʯʘʝʚ, ʨʘʟʨʫʰʝʥʠʝ ʠʥʪʨʘʧʣʝʚʨʘʣʴʥʳʭ ʦʩʫʤʢʦʚʘʥʠʡ - ʚ 
40,4%, ʯʘʩʪʠʯʥʘʷ ʜʝʢʦʨʪʠʢʘʮʠʷ ʣʝʛʢʦʛʦ ʠ ʧʣʝʚʨʳ - ʚ 
56,3%, ʪʨʘʥʩʪʦʨʘʢʘʣʴʥʘʷ ʦʢʢʣʶʟʠʷ ʙʨʦʥʭʠʘʣʴʥʦʛʦ ʩʚʠ-
ʱʘ - ʚ 8,7%, ʪʨʘʥʩʙʨʦʥʭʠʘʣʴʥʘʷ ʠ ʪʨʘʥʩʪʦʨʘʢʘʣʴʥʘʷ 
ʦʢʢʣʶʟʠʷ ʙʨʦʥʭʘ - ʚ 26,0%, ʩʘʥʘʮʠʷ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩ-
ʪʠ ʘʧʧʘʨʘʪʦʤ «ɻʝʡʟʝʨ», ʩ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʦʙʨʘʙʦʪʢʦʡ 
ʛʥʦʡʥʦʡ ʧʦʣʦʩʪʠ ʘʧʧʘʨʘʪʦʤ ʋʈʉʂ-7ʅ22 - ʚ 100% , ʫʩʪʘ-
ʥʦʚʢʘ ʪʦʨʘʢʦʧʦʨʪʘ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʪʦʨʘʢʦʩʢʦʧʠʯʝ-
ʩʢʦʡ ʩʘʥʘʮʠʠ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ - ʚ 26,9%, ʘʢʪʠʚʥʦʝ 
ʜʨʝʥʠʨʦʚʘʥʠʝ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ - ʚ 100% ʩʣʫʯʘʷʭ. 
ɼʘʣʴʥʝʡʰʘʷ ʪʘʢʪʠʢʘ ʟʘʚʠʩʝʣʘ ʦʪ ʥʘʣʠʯʠʷ ʠʣʠ ʦʪʩʫʪʩʪ-
ʚʠʷ ʣʝʛʦʯʥʦ-ʧʣʝʚʨʘʣʴʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʠ ʧʨʦʜʦʣʞʘʶʱʝʡ-
ʩʷ ʜʝʩʪʨʫʢʮʠʠ ʣʝʛʢʦʛʦ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʣʝʛʦʯʥʦ-
ʧʣʝʚʨʘʣʴʥʦʛʦ ʩʦʦʙʱʝʥʠʷ (ʫ 91 ʙʦʣʴʥʦʛʦ): ʥʘʣʦʞʝʥʠʝ 
ʘʩʧʠʨʘʮʠʦʥʥʦ-ʧʨʦʤʳʚʥʦʡ ʩʠʩʪʝʤʳ ʯʝʨʝʟ ʜʚʘ ʜʨʝʥʘʞʘ ʠ 
ʩʘʥʘʮʠʷ ʘʧʧʘʨʘʪʦʤ «ɻʝʡʟʝʨ» ʩʦ ʩʢʦʨʦʩʪʴʶ 400-450 ʤʣ/
ʤʠʥ., ʚ ʪʝʯʝʥʠʝ 40-45 ʤʠʥ. ʩ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʦʙʨʘʙʦʪʢʦʡ 
ʛʥʦʡʥʦʡ ʧʦʣʦʩʪʠ ʘʧʧʘʨʘʪʦʤ ʋʈʉʂ-7ʅ22 ʝʞʝʜʥʝʚʥʦ ʚ 
ʪʝʯʝʥʠʝ 1-3 ʥʝʜʝʣʴ. ʆʪʩʫʪʩʪʚʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠ-
ʢʠ ʦʪʤʝʯʘʣʦʩʴ ʫ 9 ʙʦʣʴʥʳʭ (9,9%), ʯʪʦ ʷʚʠʣʦʩʴ ʧʦʢʘʟʘ-
ʥʠʝʤ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ. ʉʨʝʜʥʠʡ ʢʦʡʢʦ-ʜʝʥʴ 
ʩʦʩʪʘʚʠʣ 24,7. ʋʤʝʨ 1 ʙʦʣʴʥʦʡ. ʆʩʣʦʞʥʝʥʠʡ -5. 
ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʙʨʦʥʭʦ-ʧʣʝʚʨʘʣʴʥʦʛʦ ʩʚʠʱʘ ʧʨʦʚʦ-

ʜʠʪʩʷ ʚʨʝʤʝʥʥʘʷ ʵʥʜʦʙʨʦʥʭʠʘʣʴʥʘʷ ʦʢʢʣʶʟʠʷ ʙʨʦʥʭʘ 
(ɺʆɹ) ʩ ʩʝʣʝʢʪʠʚʥʳʤ ʜʨʝʥʠʨʦʚʘʥʠʝʤ. ɼʘʣʴʥʝʡʰʝʝ ʣʝʯʝ-
ʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʣʝʛʦʯʥʦ-ʧʣʝʚʨʘʣʴʥʦʛʦ ʩʦʦʙʱʝʥʠʷ 
(ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʄ. ɸ. ʇʦʪʘʧʝʥʢʦ, 1995): 1 ʪʠʧ - ʥʝ-
ʙʦʣʴʰʦʝ  ʦʢʨʫʛʣʦʝ   ʠʣʠ   ʦʚʘʣʴʥʦʝ   ʦʪʚʝʨʩʪʠʝ     ʥʘ     
ʫʪʦʣʱʝʥʥʦʡ  ʚʠʩʮʝʨʘʣʴʥʦʡ  ʧʣʝʚʨʝ,   ʯʝʪʢʦ  ʦʛʨʘʥʠʯʝʥ-
ʥʦʝ  ʦʪ ʦʢʨʫʞʘʶʱʠʭ   ʪʢʘʥʝʡ   ʧʨʠ   ʦʪʩʫʪʩʪʚʠʠ   ʧʨʦ-
ʜʦʣʞʘʶʱʝʡʩʷ   ʜʝʩʪʨʫʢʮʠʠ     ʣʝʛʢʦʛʦ, ʧʨʠ ʵʪʦʤ ʣʝʛʢʦʝ  
ʢʦʣʣʘʙʠʨʦʚʘʥʥʦ; 2 ʪʠʧ  -  ʜʝʬʝʢʪ ʣʝʛʢʦʛʦ ʚ   ʚʠʜʝ  ʟʘʧʦʥ-
ʢʠ,   ʧʨʠ   ʵʪʦʤ   ʥʘ   ʤʝʩʪʝ   ʚʳʭʦʜʘ,  ʩʚʠʱʘ     ʥʘ   ʚʠʩʮʝ-
ʨʘʣʴʥʫʶ ʧʣʝʚʨʫ ʠʤʝʝʪʩʷ ʦʪʚʝʨʩʪʠʝ, ʘ ʧʦʜ ʚʠʩʮʝʨʘʣʴʥʦʡ 
ʧʣʝʚʨʦʡ ʫʯʘʩʪʦʢ ʜʝʩʪʨʫʢʮʠʠ ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ, ʨʘʟʤʝʨʳ 
ʢʦʪʦʨʦʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʨʘʟʤʝʨʳ ʩʚʠʱʘ, ʣʝʛ-
ʢʦʝ   ʢʦʣʣʘʙʠʨʦʚʘʥʥʦ; 3  ʪʠʧ;  ʣʝʛʦʯʥʦ-ʧʣʝʚʨʘʣʴʥʳʝ   
ʬʠʩʪʫʣʳ  ʤʥʦʞʝʩʪʚʝʥʥʳʝ  ʙʦʣʝʝ ï 2, ʦʪʢʨʳʪʳ ʥʘ ʫʯʘʩʪ-

ʢʝ ʨʘʟʨʫʰʝʥʥʦʡ,  ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʦʡ  ʪʢʘʥʠ ʣʝʛ-ʢʦʛʦ. 
ʀʟ 117 ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʪʦʨʘʢʦʩʢʦʧʠʯʝʩʢʠ ʚʳ-

ʷʚʣʝʥʳ ʣʝʛʦʯʥʦ-ʧʣʝʚʨʘʣʴʥʳʝ ʩʦʦʙʱʝʥʠʷ. ʋ 61 ʙʦʣʴ-
ʥʦʛʦ ʩ ʅʕʇ ʦʥʠ ʙʳʣʠ I ʪʠʧʘ,  ʫ 56 - II ʠ III ʪʠʧʘ. ʇʨʠ I 
ʪʠʧʝ ʣʝʛʦʯʥʦ-ʧʣʝʚʨʘʣʴʥʦʛʦ ʩʦʦʙʱʝʥʠʷ (61 ʙʦʣʴʥʦʡ) 
ʧʨʦʚʦʜʠʣʦʩʴ ʩʢʚʦʟʥʦʝ ʜʨʝʥʠʨʦʚʘʥʠʝ, ʚ 19 ʩʣʫʯʘʷʭ - 
ɺʆɹ ʩ ʩʝʣʝʢʪʠʚʥʳʤ ʜʨʝʥʠʨʦʚʘʥʠʝ ʙʨʦʥʭʘ. ɿʘʪʝʤ ʝʞʝ-
ʜʥʝʚʥʦ: ʩʘʥʘʮʠʷ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ ʘʧʧʘʨʘʪʦʤ 
«ɻʝʡʟʝʨ» ʩ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʘʧʧʘʨʘʪʦʤ ʋʈʉʂ
-7ʅ22, ʚ ʫʩʣʦʚʠʷʭ ʦʪʜʝʣʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʧʨʦʜʦʣʞʘʝʪ-
ʩʷ ʬʨʘʢʮʠʦʥʥʘʷ ʩʘʥʘʮʠʷ ʩ ʘʢʪʠʚʥʦʡ ʘʩʧʠʨʘʮʠʝʡ ʚ ʦʙʲʝ-
ʤʝ 6 ʣ., ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ - ʘʢʪʠʚʥʘʷ ʘʩʧʠʨʘʮʠʷ, ʫʪʨʦʤ 
ʩʣʝʜʫʶʱʝʛʦ ʜʥʷ - ʨʝʪʨʦʛʨʘʜʥʘʷ ʘʢʪʠʚʥʘʷ ʘʩʧʠʨʘʮʠʦʥʥʦ-
ʧʨʦʤʳʚʥʘʷ ʩʠʩʪʝʤʘ ʘʧʧʘʨʘʪʦʤ «ɻʝʡʟʝʨ». ɺʝʩʴ ʮʠʢʣ 
ʧʦʚʪʦʨʷʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʣʝʯʝʥʠʷ (1-3 
ʥʝʜʝʣʠ). ɺ ʵʪʦʡ ʛʨʫʧʧʝ ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʥʝ ʙʳ-
ʣʦ. ʉʨʝʜʥʠʡ ʢʦʡʢʦ-ʜʝʥʴ -26,3. ʋʤʝʨʣʦ 2 ʙʦʣʴʥʳʭ. ʆʩ-
ʣʦʞʥʝʥʠʡ - 2. ʇʨʠ II ʠ III ʪʠʧʘʭ ʣʝʛʦʯʥʦ-ʧʣʝʚʨʘʣʴʥʦʛʦ 
ʩʦʦʙʱʝʥʠʷ (56 ʙʦʣʴʥʳʭ) ʧʨʦʚʦʜʠʣʘʩʴ ʙʨʦʥʭʦʩʢʦʧʠʷ, 
ʟʘʢʦʥʯʠʚʰʘʷʩʷ ɺʆɹ - ʫ 35 ʙʦʣʴʥʳʭ, ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ 
ʧʨʦʚʦʜʠʣʘʩʴ ʫʩʪʘʥʦʚʢʘ ʜʚʫʭ - ʪʨʝʭ ʪʦʨʘʢʦʧʦʨʪʦʚ, ʩʢʚʦʟ-
ʥʦʝ ʜʨʝʥʠʨʦʚʘʥʠʝ ʩ ʘʢʪʠʚʥʦʡ ʘʩʧʠʨʘʮʠʦʥʥʦ-ʧʨʦʤʳʚʥʦʡ 
ʩʠʩʪʝʤʦʡ ʘʧʧʘʨʘʪʦʤ «ɻʝʡʟʝʨ», ʚʨʝʤʝʥʥʘʷ ʪʨʘʥʩʪʦʨʘ-
ʢʘʣʴʥʘʷ ʧʣʦʤʙʠʨʦʚʢʘ ʙʨʦʥʭʘ - ʫ 18 ʙʦʣʴʥʳʭ. ʊʦʨʘʢʦʩʢʦ-
ʧʠʯʝʩʢʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʘʥʘʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʯʝʨʝʟ ʜʚʦʝ 
ʩʫʪʦʢ ʥʘ ʪʨʝʪʴʠ, ʚ ʧʨʦʤʝʞʫʪʢʘʭ ʤʝʞʜʫ ʥʠʤʠ - ʩʘʥʘʮʠʷ 
ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ ʧʦ ʤʝʪʦʜʠʢʝ, ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ. 
ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʦ ʚʨʝʤʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʪʦʨʘʢʦʩʢʦ-
ʧʠʯʝʩʢʦʡ ʩʘʥʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʯʘʩʪʠʯʥʘʷ ʜʝʢʦʨʪʠʢʘ-
ʮʠʷ ʣʝʛʢʦʛʦ ʠ ʧʣʝʚʨʳ, ʨʘʟʨʫʰʝʥʠʝ ʦʩʫʤʢʦʚʘʥʠʡ, ʢʦʥ-
ʪʨʦʣʴ ʟʘ ʜʨʝʥʘʞʦʤ. ʆʧʝʨʘʪʠʚʥʦʤʫ ʣʝʯʝʥʠʶ ʧʦʜʚʝʨʛʣʠʩʴ 
14 ʙʦʣʴʥʳʭ (25,0%). ʉʨʝʜʥʠʡ ʢʦʡʢʦ-ʜʝʥʴ - 30,2. ʋʤʝʨʣʦ 
2 ʙʦʣʴʥʳʭ. ʆʩʣʦʞʥʝʥʠʡ - 14. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʣʝʯʝʥʠʠ 208 ʙʦʣʴʥʳʭ ʩ ʧʨʠʤʝ-

ʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʤʘʣʦʠʥʚʘʟʠʚʥʦʡ ʭʠʨʫʨʛʠʠ ʚ ʦʧʝʨʘʪʠʚ-
ʥʦʤ ʣʝʯʝʥʠʠ ʥʫʞʜʘʣʠʩʴ ʪʦʣʴʢʦ 23 ʯʝʣʦʚʝʢʘ, ʪ.ʝ. 11%. ɺ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʙʳʣʦ ʦʧʝʨʠʨʦʚʘʥʦ ʙʦʣʴʥʳʭ -64,3%. 
ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 
ʩʦʩʪʘʚʠʣʠ 22,3%, ʚ ʦʩʥʦʚʥʦʡ - 10,1%). ʃʝʪʘʣʴʥʦʩʪʴ ʚ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 13,7%, ʚ ʦʩʥʦʚʥʦʡ - 
2,4%». ʉʨʝʜʥʠʡ ʢʦʡʢʦ- ʜʝʥʴ ʫʤʝʥʴʰʠʣʩʷ ʩ 48,7 ʜʦ 26,7. 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ. 
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THE THORACOSCOPY ADMINISTRATION IN TOPICAL HETEROSPECIFIC EMPYEMA TREATMENT   

Krasnoyarsk State Medical University named after Professor V.F. Voyno ï Yasenezkogo, Krasnoyarsk, Russia    
Abstract:  
There was a check up and curing of 323 patients with heterospecific  empyema, 208 patients were cured by combined 

method with using  thoracoscopy  and ñGejserò device.  That method lets to reduce the number of postoperative complica-
tions and the time of  being in a day and  night clinic. 
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ɺ.ɸ.ɼʫʜʘʨʝʚ, ɺ.ʆ.ʉʢʣʘʜʥʝʚʘ, ʀ.ɺ.ʂʠʨʛʠʟʦʚ   

ʆʉʆɹɽʅʅʆʉʊʀ ʍʀʈʋʈɻʀʏʆʉʆɹɽʅʅʆʉʊʀ ʍʀʈʋʈɻʀʏʆʉʆɹɽʅʅʆʉʊʀ ʍʀʈʋʈɻʀʏɽʉʂʆɻʆ ʃɽʏɽʅʀʗ ɽʉʂʆɻʆ ʃɽʏɽʅʀʗ ɽʉʂʆɻʆ ʃɽʏɽʅʀʗ    
ɸɹʉʎɽʉʉɸ ʇɽʏɽʅʀ ʋ ɼɽʊɽʁ   ɸɹʉʎɽʉʉɸ ʇɽʏɽʅʀ ʋ ɼɽʊɽʁ   ɸɹʉʎɽʉʉɸ ʇɽʏɽʅʀ ʋ ɼɽʊɽʁ         

ʂʨʘʩʥʦʷʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʧʨʦʬ. ɺ.ʌ.ɺʦʡʥʦ ï ʗʩʝʥʝʮʢʦʛʦ , 

ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ   

ɸʥʥʦʪʘʮʠʷ: 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʣʝʯʝʥʠʷ 38 ʜʝʪʝʡ ʩ ʘʙʩʮʝʩʩʦʤ ʧʝʯʝʥʠ, 16 ʦʧʝʨʠʨʦʚʘ-

ʥʳ ʤʘʣʦʠʥʚʘʟʠʚʥʳʤ ʤʝʪʦʜʘʤ ʧʦʜ ʋɿʀ ʢʦʥʪʨʦʣʝʤ ʠ 22 ʨʝʙʝʥʢʘ ʦʪʢʨʳʪʳʤ ʤʝʪʦʜʦʤ, ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ 
ʢʣʠʥʠʢʠ ʤʝʪʦʜʠʢʠ. ʏʪʦ ʧʦʟʚʦʣʠʣʦ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʣʝʯʝʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʠʥʮʠʧ ʠʥʜʠʚʠʜʫ-
ʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʢʘʞʜʦʤʫ ʙʦʣʴʥʦʤʫ.   
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  
ɸʙʩʮʝʩʩʳ ʧʝʯʝʥʠ, ʋɿʀ ʧʫʥʢʮʠʦʥʥʦʝ ʣʝʯʝʥʠʝ, ʣʘʧʘʨʦʩʢʦʧʠʷ, ʭʠʨʫʨʛʠʷ, ʜʝʪʠ   

 ʏʘʩʪʦʪʘ ʘʙʩʮʝʩʩʦʚ ʧʝʯʝʥʠ ʫ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ 
ʙʦʣʴʥʳʭ ʜʦʩʪʠʛʘʝʪ 2,0%, ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ ʯʝʪʢʘʷ 
ʪʝʥʜʝʥʮʠʷ ʢ ʝʝ ʨʦʩʪʫ [1, 4]. ɺʳʩʦʢʠʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʪʷʞʝ-
ʣʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʧʝʨʠʪʦʥʠʪ, ʩʝʧʩʠʩ, ʧʦʣʠʦʨ-
ʛʘʥʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠ ʜʨ., ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʧʨʝʜʝʣʝʥ-
ʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ 
ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʚʝʜʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʘʙʩʮʝʩʩʘʤʠ 
ʧʝʯʝʥʠ [2, 3]. 
ʎʝʣʴ: ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘ-

ʪʝʣʴʩʪʚʘ ʧʨʠ  ʘʙʩʮʝʩʩʘʭ ʧʝʯʝʥʠ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ɺ ʢʨʘʝʚʦʤ ʜʝʪʩʢʦʤ ʭʠʨʫʨʛʠʯʝ-

ʩʢʦʤ ʮʝʥʪʨʝ ɻʂɹ ˉ20 ʩ 1999 ʧʦ 2009 ʛʦʜʘ ʧʦ ʧʦʚʦʜʫ 
ʘʙʩʮʝʩʩʘ ʧʝʯʝʥʠ ʦʙʩʣʝʜʦʚʘʥʦ ʠ ʧʨʦʣʝʯʝʥʦ 38 ʙʦʣʴʥʳʭ 
ʜʝʪʝʡ. ʀʟ ʥʠʭ 16(43,75%) ʜʝʚʦʯʢʠ, 22(56,25%) ï ʤʘʣʴʯʠ-
ʢʠ. ɺ ʚʦʟʨʘʩʪʝ ʩ 4 ʜʦ 17 ʣʝʪ. ʍʦʣʘʥʛʠʦʛʝʥʥʳʝ ʘʙʩʮʝʩʩʳ 
ʠʤʝʣʠ ʤʝʩʪʦ ʫ 4 (10,5%) ʧʘʮʠʝʥʪʦʚ, ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʝ 
ð ʫ 10 (26,3%), ʧʠʦʛʝʥʥʳʝ ð ʫ 15 (39,5%), ʥʘʛʥʦʠʚʰʠʝ-
ʩʷ ʵʭʠʥʦʢʦʢʢʦʚʳʝ ʢʠʩʪʳ ð ʫ 9 (23,7%) ʙʦʣʴʥʳʭ. ʆʜʠ-
ʥʦʯʥʳʝ ʘʙʩʮʝʩʩʳ ʙʳʣʠ ʫ 34 (89,5%), ʤʥʦʞʝʩʪʚʝʥʥʳʝ ð ʫ 
4 (10,5%) ʧʘʮʠʝʥʪʦʚ. ʇʦʨʘʞʝʥʠʝ ʧʨʘʚʦʡ ʜʦʣʠ ʧʝʯʝʥʠ 
ʥʘʙʣʶʜʘʣʦʩʴ ʫ 25 (65,7%), ʣʝʚʦʡ ð ʫ 11 (29%), ʦʙʝʠʭ 
ʜʦʣʝʡ ð ʫ 2 (5,3%) ʙʦʣʴʥʳʭ. ɼʠʘʤʝʪʨ ʘʙʩʮʝʩʩʦʚ ʢʦʣʝ-
ʙʘʣʩʷ ʦʪ 2,0 ʜʦ 11,0 ʩʤ. 
ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ: ʅʘ ʦʩʥʦʚʘʥʠʠ ʥʘʢʦʧʣʝʥ-

ʥʦʛʦ ʦʧʳʪʘ ʤʳ ʚʳʜʝʣʷʝʤ 3 ʛʣʘʚʥʳʝ ʟʘʜʘʯʠ ʜʠʘʛʥʦʩʪʠʯʝ-
ʩʢʦʛʦ ʵʪʘʧʘ: 1) ʧʝʨʚʠʯʥʘʷ ʪʦʧʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʧʘʪʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʦʯʘʛʘ ʚ ʧʝʯʝʥʠ; 2) ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʘ ʝʝ 
ʧʦʨʘʞʝʥʠʷ; 3) ʦʮʝʥʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘ-
ʥʘ.  
ɼʠʘʛʥʦʩʪʠʢʘ ʙʘʟʠʨʦʚʘʣʘʩʴ ʥʘ ʜʘʥʥʳʭ ʘʥʘʤʥʝʟʘ, ʢʣʠ-

ʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʩʪʨʫʤʝʥ-
ʪʘʣʴʥʳʭ ʤʝʪʦʜʘʭ ʦʙʩʣʝʜʦʚʘʥʠʷ: ʂʊ, ʋɿʀ, ʩʮʠʥʪʠʛʨʘʬʠʷ, 
ʘ ʪʘʢʞʝ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʡ ʨʝʚʠʟʠʠ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 
ʚʝʨʠʬʠʢʘʮʠʠ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘ-
ʢʘʤʠ ʘʙʩʮʝʩʩʘ ʧʝʯʝʥʠ ʚʳʷʚʣʝʥʳ. ʃʠʭʦʨʘʜʢʘ ʙʳʣʘ ʪʨʝʭ 
ʪʠʧʦʚ: febris continua, intermittens ʠ hectica. ʋ 7 (18,4%) 
ʙʦʣʴʥʳʭ ʦʥʘ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʩʠʣʴʥʳʤ ʦʟʥʦʙʦʤ. ɹʦʣʝʚʦʡ 
ʩʠʤʧʪʦʤ ï ʙʦʣʠ ʪʫʧʳʝ ʧʦʩʪʦʷʥʥʳʝ, ʚ ʧʨʘʚʦʤ ʧʦʜʨʝʙʝʨʴʝ 
ʠʣʠ ʚ ʵʧʠʛʘʩʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʦʪʤʝʯʝʥʳ ʚ (68%) ʩʣʫʯʘʝʚ, 
ʘʩʩʠʤʠʪʨʠʷ ʞʠʚʦʪʘ (22%), ʛʝʧʘʪʦʤʝʛʘʣʠʷ (89,7%), ʥʘʣʠ-
ʯʠʝ ʧʘʣʴʧʠʨʫʝʤʦʡ ʦʧʫʭʦʣʠ (42%), ʢʦʞʥʳʡ ʟʫʜ (22%), 
ʙʝʩʧʨʝʯʠʥʥʳʡ ʩʫʙʬʝʙʨʠʣʠʪʝʪ (33,9%), ʘʩʮʠʪ ʠ ʜʨʫʛʠʝ 
ʧʨʠʟʥʘʢʠ ʧʦʨʪʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ (14%). ʉʥʠʞʝʥʠʝ ʘʧ-
ʧʝʪʠʪʘ, ʩʣʘʙʦʩʪʴ ʫʪʦʤʣʷʝʤʦʩʪʴ ʦʪʤʝʯʘʣʘʩʴ ʚ (74%) ʩʣʫ-
ʯʘʝʚ. ʍʦʪʝʣʦʩʴ ʦʩʦʙʦ ʧʦʜʯʝʨʢʥʫʪʴ ʯʪʦ ʫ (38%) ʙʦʣʴʥʳʭ 
ʞʘʣʦʙʳ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ɺ ʦʙʱʠʭ ʘʥʘʣʠʟʘʭ ʢʨʦʚʠ ʦʪʤʝʯʝ-

ʥʦ ʥʘʣʠʯʠʝ ʧʨʠʟʥʘʢʦʚ ʘʥʝʤʠʠ ʚ (53%) ʩʣʫʯʘʝʚ. ʂʦʣʠʯʝ-
ʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʦʩʪʘʚʘʣʦʩʴ ʥʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʥʦʨʤʳ, 
ʥʦ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʵʦʟʠʥʦʬʠʣʦʚ (ʚ 
48,9% ʩʣʫʯʘʝʚ), ʫʩʢʦʨʝʥʠʝ ʉʆʕ ʚ ʩʨʝʜʥʝʤ ʜʦ 22,68 ʤʤ/
ʯʘʩ (89,5% ʩʣʫʯʘʝʚ). ʏʘʱʝ ʚʩʝʛʦ ʦʰʠʙʢʠ ʥʘʙʣʶʜʘʣʠʩʴ 
ʧʨʠ ʜʠʬʬʝʨʝʥʮʠ-ʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʘʙʩʮʝʩʩʘ ʧʝʯʝʥʠ, 
ʢʘʧʠʣʣʷʨʥʦʡ ʛʝʤʘʥʛʠʦʤʳ ʠ ʜʣʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʝʡ 
ʥʝʧʘʨʘʟʠʪʘʨʥʦʡ ʢʠʩʪʳ. ʊʦʯʥʦʩʪʴ ʪʦʧʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠ-
ʢʠ ʩʦʩʪʘʚʠʣʘ - 72,7%, ʚʝʨʠʬʠʢʘʮʠʠ ʦʙʲʝʤʥʦʛʦ ʦʙʨʘʟʦʚʘ-
ʥʠʷ - 64,0%. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʩʣʝʜʫʝʤʳʭ 
ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʋɿʀ ʤʳ ʧʨʠʤʝʥʷʝʤ ʂʊ ʠ ʧʦ ʧʦʢʘʟʘʥʠʷʤ 
ʜʨʫʛʠʝ ʤʝʪʦʜʳ. ɼʣʷ ʘʙʩʮʝʩʩʦʚ ʧʝʯʝʥʠ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢ-
ʪʝʨʥʦ ʧʦʨʘʞʝʥʠʝ VI-VII -VIII ʩʝʛʤʝʥʪʦʚ. ʇʨʠ ʘʙʩʮʝʩʩʘʭ 
ʧʝʯʝʥʠ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦ ʙʳʣʦ ʩʫʙʢʘʧʩʫʣʷʨʥʦ-
ʧʘʨʝʥʭʠʤʘʪʦʟʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʠʩʪʳ (65,8% ʩʣʫʯʘʝʚ). 
ʉʫʙʢʘʧʩʫʣʷʨʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʠʩʪʳ ʚʳʷʚʣʝʥʦ ʚ 8 ʩʣʫ-
ʯʘʷʭ (21%), ʠʥʪʨʘʧʘʨʝʥʭʠʤʘʪʦʟʥʦʝ ï ʚ 5 ʩʣʫʯʘʷʭ (13,2%). 
ʄʳ ʠʩʧʦʣʴʟʫʝʤ ʜʚʘ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʘ ʦʧʝʨʘʪʠʚʥʳʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚ - ʦʪʢʨʳʪʳʝ ʠ ʤʘʣʦʠʥʚʘʟʠʚʥʳʝ. ʂ ʦʪʢʨʳ-
ʪʳʤ ʦʪʥʦʩʠʤ ʦʧʝʨʘʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʠʟ ʣʘʧʘʨʦʪʦʤʥʳʭ 
ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʜʦʩʪʫʧʦʚ ʠ ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚʦ ʚʩʢʨʳ-
ʪʠʠ, ʩʘʥʘʮʠʠ ʠ ʜʨʝʥʠʨʦʚʘʥʠʠ ʛʥʦʡʥʦʡ ʧʦʣʦʩʪʠ ʠʣʠ ʨʝ-
ʟʝʢʮʠʠ ʧʦʨʘʞʝʥʥʦʡ ʜʦʣʠ ʧʝʯʝʥʠ. ʉʨʝʜʠ ʤʘʣʦʠʥʚʘʟʠʚʥʳʭ 
ʚʤʝʰʘʪʝʣʴʩʪʚ ʚʳʜʝʣʷʝʤ ʧʫʥʢʮʠʶ, ʩʘʥʘʮʠʶ ʠ ʜʨʝʥʠʨʦʚʘ-
ʥʠʝ ʘʙʩʮʝʩʩʘ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʋɿʀ ʣʠʙʦ ʋɿʀ ʠ ʚʠʜʝʦʣʘʧʘ-
ʨʦʩʢʦʧʠʠ; ʘʩʩʠʩʪʠʨʦʚʘʥʥʦʝ ʧʫʥʢʮʠʦʥʥʦʝ ʣʝʯʝʥʠʝ ʧʦʜ 
ʢʦʥʪʨʦʣʝʤ ʵʥʜʦʩʢʦʧʘ, ʚʚʝʜʝʥʥʦʛʦ ʚ ʧʦʣʦʩʪʴ ʘʙʩʮʝʩʩʘ. ʇʦ 
ʨʝʟʫʣʴʪʘʪʘʤ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʟʥʘʯʘʣʴʥʦ 
ʤʠʢʨʦʙʥʘʷ ʦʙʩʝʤʝʥʥʦʩʪʴ ʵʢʩʩʫʜʘʪʘ ʩʦʩʪʘʚʣʷʣʘ 107 - 109 
ʤʠʢʨʦʙʥʳʭ ʪʝʣ ʥʘ 1 ʤʣ. ʇʦ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚ 
ʵʢʩʩʫʜʘʪʝ ʧʨʝʦʙʣʘʜʘʣʠ ʩʪʘʬʠʣʦʢʦʢʢʠ, ʩʪʨʝʧʪʦʢʦʢʢʠ, 
ʩʠʥʝʛʥʦʡʥʘʷ ʧʘʣʦʯʢʘ ʚ ʚʠʜʝ ʤʦʥʦʢʫʣʴʪʫʨʳ ʠ ʚ ʘʩʩʦʮʠʘ-
ʮʠʷʭ. ʇʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʡ ʛʠʜʨʦʧʨʝʩʩʠʚʥʦʡ ʦʟʦʥʦʚʦʡ 
ʦʙʨʘʙʦʪʢʠ ʫ 12 ʧʘʮʠʝʥʪʦʚ ʨʦʩʪ ʤʠʢʨʦʙʥʦʡ ʬʣʦʨʳ ʥʝ 
ʦʧʨʝʜʝʣʷʣʩʷ, ʫ ʦʩʪʘʣʴʥʳʭ ð ʝʜʠʥʠʯʥʳʝ ʢʦʣʦʥʠʠ. 
ʄʘʣʦʠʥʚʘʟʠʚʥʳʝ ʤʝʪʦʜʳ ʧʨʠʤʝʥʝʥʳ ʫ 16 ʧʘʮʠʝʥʪʦʚ. 

ʇʫʥʢʮʠʦʥʥʳʡ ʩʧʦʩʦʙ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʋɿʀ ʧʨʠʤʝʥʝʥ ʫ 10 
ʙʦʣʴʥʳʭ ʩ ʫʩʪʘʥʦʚʢʦʡ ʤʥʦʛʦʢʦʥʘʣʴʥʦʛʦ ʜʨʝʥʘʞʘ. ɼʠʘ-
ʤʝʪʨ ʘʙʩʮʝʩʩʦʚ ʩʦʩʪʘʚʣʷʣ 2,0 ʜʦ 4,0 ʩʤ. ʆʩʣʦʞʥʝʥʠʡ ʥʝ 
ʙʳʣʦ. ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʪʘʮʠʦ-
ʥʘʨʝ - 11,3 ʩʫʪ. ɺ ʟʘʚʝʨʰʝʥʠʠ ʧʫʥʢʮʠʦʥʥʦʡ ʩʘʥʘʮʠʠ ʚʚʦ-
ʜʠʣʠ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʜʝʨʠʥʘʪʘ. ʋ 4 ʙʦʣʴʥʳʭ ʩ ʧʘʨʘʟʠʪʘʨ-
ʥʳʤʠ ʘʙʩʮʝʩʩʘʤʠ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʚʠʜʝʦʣʘʧʦʨʘʩʢʦʧʠʠ.   ʀ 
ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʚ ʥʝʡ ʧʦʣʠʢʘʥʘʣʴʥʫʶ ʧʨʦʤʳʚʥʫʶ ʩʠʩʪʝ-
ʤʫ ʜʣʷ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʡ ʩʘʥʘʮʠʠ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ 
ʧʝʨʠʦʜʝ. ʇʨʠ ʩʦʤʥʝʥʠʠ ʚ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʛʝʧʘʪʦʣʘʧʘ-
ʨʦʧʦʨʪʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʚʦʙʦʜʥʦʡ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ 
ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʦʚʦʜʠʣʠ ʧʦʜ ʢʦʥʪʨʦʣʝʤ 
ʚʠʜʝʦʣʘʧʘʨʦʩʢʦʧʠʠ.   
ʆʪʢʨʳʪʳʤ ʤʝʪʦʜʦʤ ʣʝʯʠʣʠ 22 ʧʘʮʠʝʥʪʦʚ. ʇʨʠ ʣʦʢʘ-
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ʣʠʟʘʮʠʠ ʘʙʩʮʝʩʩʘ ʥʘ ʚʠʩʮʝʨʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʯʝʥʠ, 
ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʙʜʦʤʠʥʘʣʴʥʳʝ ʜʦʩʪʫʧʳ: ʧʦ 
ʌʝʜʦʨʦʚʫ, ʧʦ ʂʦʭʝʨʫ, ʚʝʨʭʥʶʶ ʩʨʝʜʠʥʥʫʶ ʣʘʧʘʨʦʪʦ-
ʤʠʶ.  ʆʧʝʨʘʮʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʤ 
ʧʫʥʢʪʠʨʦʚʘʥʠʠ ʧʦʣʦʩʪʠ ʘʙʩʮʝʩʩʘ, ʵʚʘʢʫʘʮʠʠ ʵʢʩʩʫʜʘʪʘ, 
ʝʸ ʩʢʨʳʪʠʠ ʠ ʩʘʥʘʮʠʠ ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʤʠ ʨʘʩʪʚʦʨʘʤʠ, 
ʜʨʝʥʠʨʦʚʘʥʠʠ. ɼʠʘʤʝʪʨ ɸʙʩʮʝʩʩʦʚ ʩʦʩʪʘʚʣʷʣ ʦʪ 4 ʜʦ 
11,0 ʩʤ. ʄʝʪʦʜ ʝʝ ʩʘʥʘʮʠʠ - ʦʙʨʘʙʦʪʢʠ ʧʦʣʦʩʪʠ ʨʘʩʪʚʦ-
ʨʦʤ ʜʠʦʢʩʠʜʠʥʘ ʩ ʧʦʤʦʱʴʶ ʫʩʪʨʦʡʩʪʚʘ ʋɻʆʈ-ʤ  ʚ ʟʘ-
ʢʣʶʯʝʥʠʝ ʦʙʨʘʙʦʪʢʠ ʚʚʦʜʠʣʩʷ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʜʝʨʠʥʘ-
ʪʘ. ɺ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʦ-
ʛʨʘʤʤʠʨʦʚʘʥʥʦʝ ʧʨʦʤʳʚʘʥʠʝ ʦʩʪʘʪʦʯʥʦʡ ʧʦʣʦʩ-ʪʠ ʨʘʩ-
ʪʚʦʨʦʤ ʜʠʦʢʩʠʜʠʥʘ. ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠ-ʪʝʣʴʥʦʩʪʴ ʘʢ-
ʪʠʚʥʦʛʦ ʧʨʦʤʳʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 4-5 ʩʫʪʦʢ. ʇʨʠ ʥʘʣʠʯʠʝ 
ʦʩʪʘʪʦʯʥʦʡ ʧʦʣʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʚʚʝʜʝʥʠʝ ʪʨʦʤʙʠʥ-
ʬʝʨʦʢʨʠʣʦʚʦʡ ʧʨʦʙʢʠ. ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ ʚ ʧʨʝʜ- ʠ ʧʦʩʣʝ-
ʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʧʨʦʚʦʜʠʣʠ ʠʥʬʫʟʠʦʥʥʫʶ, ʛʝʧʘ-
ʪʦʧʨʦʪʝʢʪʦʨʥʫʶ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʪʝʨʘʧʠʶ. ʆʩʣʦʞ-
ʥʝʥʠʡ ʠ ʩʣʫʯʘʝʚ ʣʝʛʘʣʴʥʦʛʦ ʠʩʭʦʜʘ ʥʝ ʙʳʣʦ. ʉʨʝʜʥʷʷ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ ʙʦʣʴʥʳʭ ʚ ʩʪʘʮʠʦʥʘʨʝ 
ʩʦʩʪʘʚʠʣʘ 13,8 ʩʫʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʣʦʠʥʚʘʟʠʚʥʳʝ ʩʧʦʩʦʙʳ ʣʝʯʝʥʠʷ 
ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʦʤ ʚʳʙʦʨʘ ʚ ʣʝʯʝʥʠʠ ʘʙʩʮʝʩʩʦʚ ʧʝʯʝʥʠ, 
ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʠʥʮʠʧ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 
ʧʦʜʭʦʜʘ ʢ ʢʘʞʜʦʤʫ ʙʦʣʴʥʦʤʫ. ʀ ʜʦʙʠʪʴʩʷ ʩʪʦʡʢʦʛʦ ʧʦ-
ʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩʳ ʨʝʛʝʥʝʨʘ-
ʮʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʢʘʥʠ ʧʝʯʝʥʠ.  ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 
ʜʝʥʴ ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʡ ʚʳʙʦʨ ʦʧʝʨʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ 
ʣʝʯʝʥʠʷ ʘʙʩʮʝʩʩʦʚ ʧʝʯʝʥʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ 
ʧʨʠʥʮʠʧ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʢʘʞʜʦʤʫ ʙʦʣʴʥʦ-
ʤʫ. 
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ʇʈʀʄɽʅɽʅʀɽ ʄɸʃʆʀʅɺɸɿʇʈʀʄɽʅɽʅʀɽ ʄɸʃʆʀʅɺɸɿʇʈʀʄɽʅɽʅʀɽ ʄɸʃʆʀʅɺɸɿʀɺʅʓʍ ʄɽʊʆɼʀʂ ʉʇʆʅɼʀʃʆɼɽɿɸ ɺ ʀɺʅʓʍ ʄɽʊʆɼʀʂ ʉʇʆʅɼʀʃʆɼɽɿɸ ɺ ʀɺʅʓʍ ʄɽʊʆɼʀʂ ʉʇʆʅɼʀʃʆɼɽɿɸ ɺ 
ʃɽʏɽʅʀʀ ʅɽʆʉʃʆɾʅɽʅʅʓʍ ʇɽʈɽʃʆʄʆɺ ʅʀɾʅʀʍ ɻʈʋɼʅʓʍ ʀ ʃɽʏɽʅʀʀ ʅɽʆʉʃʆɾʅɽʅʅʓʍ ʇɽʈɽʃʆʄʆɺ ʅʀɾʅʀʍ ɻʈʋɼʅʓʍ ʀ ʃɽʏɽʅʀʀ ʅɽʆʉʃʆɾʅɽʅʅʓʍ ʇɽʈɽʃʆʄʆɺ ʅʀɾʅʀʍ ɻʈʋɼʅʓʍ ʀ 

ʇʆʗʉʅʀʏʅʓʍ ʇʆɿɺʆʅʂʆɺʇʆʗʉʅʀʏʅʓʍ ʇʆɿɺʆʅʂʆɺʇʆʗʉʅʀʏʅʓʍ ʇʆɿɺʆʅʂʆɺ            
ʊʶʤʝʥʩʢʘʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʄʝʜʠʮʠʥʩʢʘʷ ɸʢʘʜʝʤʠʷ, ʊʶʤʝʥʴ, ʈʦʩʩʠʷ   

ɸʥʥʦʪʘʮʠʷ: 
ʎʝʣʴ ʨʘʙʦʪʳ. ʉʥʠʟʠʪʴ ʪʨʘʚʤʘʪʠʯʥʦʩʪʴ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʦʧʝʨʘʮʠʡ ʚ ʣʝʯʝʥʠʠ ʧʦʚʨʝʞʜʝʥʠʡ ʥʠʞʥʠʭ 

ʛʨʫʜʥʳʭ ʠ ʧʦʷʩʥʠʯʥʳʭ ʧʦʟʚʦʥʢʦʚ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʈʘʟʨʘʙʦʪʘʥʘ ʠ  ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʝʥʘ ʚ 56 ʩʣʫʯʘʷʭ ʤʝʪʦʜʠʢʘ ʤʘʣʦʠʥʚʘʟʠʚʥʦʛʦ ʚʝʥ-

ʪʨʘʣʴʥʦʛʦ ʩʧʦʥʜʠʣʦʜʝʟʘ ʠ ʧʝʨʢʫʪʘʥʥʦʡ ʧʦʛʨʫʞʥʦʡ ʪʨʘʥʩʧʝʜʠʢʫʣʷʨʥʦʡ ʬʠʢʩʘʮʠʠ ʚ ʣʝʯʝʥʠʠ ʥʝʦʩʣʦʞʥʝʥʥʳʭ 
ʧʦʚʨʝʞʜʝʥʠʡ ʥʠʞʥʠʭ ʛʨʫʜʥʳʭ ʠ ʧʦʷʩʥʠʯʥʳʭ ʧʦʟʚʦʥʢʦʚ ʫ 37 ʧʘʮʠʝʥʪʦʚ. ɺ 19 ʩʣʫʯʘʷʭ ʚʝʥʪʨʘʣʴʥʘʷ ʩʪʘʙʠʣʠʟʘ-
ʮʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʤʘʣʦʠʥʚʘʟʠʚʥʦʡ ʤʝʪʦʜʠʢʦʡ ʪʨʘʥʩʧʝʜʠʢʫʣʷʨʥʳʤʠ ʬʠʢʩʘʪʦ-
ʨʘʤʠ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʷʭ ʪʠʧ BI ï ʫ 11 ʧʘʮʠʝʥʪʦʚ  ʠ BII ï 8 ʧʘʮʠʝʥʪʦʚ (AO/ASIF). ʇʨʠ ʧʦʚʨʝʞʜʝʥʠʷʭ AII ʠ AIII 
ʚʝʥʪʨʘʣʴʥʳʡ ʩʧʦʥʜʠʣʦʜʝʟ ʠʤʧʣʘʥʪʘʪʦʤ ʠʟ ʧʦʨʠʩʪʦʛʦ TiNi ʩʦʯʝʪʘʣʠ ʩ ʥʘʢʦʩʪʥʦʡ ʬʠʢʩʘʮʠʝʡ  ʚ 11 ʩʣʫʯʘʷʭ. 
ʈʝʟʫʣʴʪʘʪʳ. ʆʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʤʘʣʦʠʥʚʘʟʠʚʥʳʤʠ ʤʝʪʦʜʠʢʘʤʠ ʙʳʣʠ ʧʨʦʩʣʝʞʝʥʳ ʫ 31 

ʧʘʮʠʝʥʪʘ ʦʪ 1 ʛʦʜʘ ʜʦ 2 ʣʝʪ.  ʇʨʠʤʝʥʝʥʠʝ ʤʘʣʦʠʥʚʘʟʠʚʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʥʝʦʩʣʦʞʥʝʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ 
ʥʠʞʥʠʭ ʛʨʫʜʥʳʭ ʠ ʧʦʷʩʥʠʯʥʳʭ ʧʦʟʚʦʥʢʦʚ ʧʦʟʚʦʣʠʣʠ ʜʦʩʪʠʯʴ ʭʦʨʦʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʚ 93.5 % ʩʣʫʯʘʝʚ 
(n=29), ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ï 6.5 % (n=2), ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʥʝ ʙʳʣʦ. .   
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  
ʤʘʣʦʠʥʚʘʟʠʚʥʳʡ ʚʝʥʪʨʘʣʴʥʳʡ ʩʧʦʥʜʠʣʦʜʝʟ, ʤʘʣʦʠʥʚʘʟʠʚʥʳʡ ʪʨʘʥʩʧʝʜʠʢʫʣʷʨʥʳʡ ʦʩʪʝʦʩʠʥʪʝʟ, ʧʝʨʝʣʦʤ 

ʥʠʞʥʠʭ ʛʨʫʜʥʳʭ ʠ ʧʦʷʩʥʠʯʥʳʭ ʧʦʟʚʦʥʢʦʚ   

ʉ 2004 ʧʦ 2010 ʛʦʜʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʣʦʠʥʚʘʟʠʚʥʳʭ 
ʤʝʪʦʜʠʢ ʥʘʤʠ ʚʳʧʦʣʥʝʥʦ 56 ʦʧʝʨʘʪʠʚʥʳʭ ʧʦʩʦʙʠʡ ʧʨʠ 
ʣʝʯʝʥʠʠ ʦʩʢʦʣʴʯʘʪʳʭ ʧʝʨʝʣʦʤʦʚ ʥʠʞʥʠʭ ʛʨʫʜʥʳʭ ʠ ʧʦ-
ʷʩʥʠʯʥʳʭ ʧʦʟʚʦʥʢʦʚ ʙʝʟ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʬʠʮʠʪʘ 

(ʪʠʧ A II, ɸ III, B I, ɺ II ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ AO/ASIF). ɺʦ 
ʚʩʝʭ ʩʣʫʯʘʷʭ ʚ ʚʠʜʝ ʢʦʩʪʥʦ ï ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʠ ʩʪʘʙʠʣʠʟʠ-
ʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʙʳʣ ʧʨʠʤʝʥʝʥ ʧʦʨʠʩʪʳʡ ʥʠʢʝʣʠʜ 
ʪʠʪʘʥʘ (TiNi) ʧʨʠ ʤʦʥʦ ï (n=18) ʠ ʙʠʩʝʛʤʝʥʪʘʨʥʦʤ ʩʧʦʥ-
ʜʠʣʦʜʝʟʝ (n=19). ɹʠʩʝʛʤʝʥʪʘʨʥʳʡ ʩʧʦʥʜʠʣʦʜʝʟ ʚʳʧʦʣʥʷ-
ʣʠ ʧʨʠ ʚʟʨʳʚʥʳʭ ʧʝʨʝʣʦʤʘʭ, ʤʦʥʦʩʝʛʤʝʥʪʘʨʥʳʡ ï ʧʨʠ 
ʦʩʢʦʣʴʯʘʪʳʭ ʧʝʨʝʣʦʤʘʭ ʩ ʨʘʟʨʫʰʝʥʠʝʤ ʦʜʥʦʡ ʠʟ ʟʘʤʳʢʘ-
ʪʝʣʴʥʳʭ ʧʣʘʩʪʠʥʦʢ ʪʝʣʘ ʧʦʟʚʦʥʢʘ. ɺ ʩʣʫʯʘʷʭ ʧʦʚʨʝʞʜʝ-
ʥʠʷ ʪʠʧʘ ɺ, ʢʦʛʜʘ ʠʤʝʣʦ ʤʝʩʪʦ ʨʘʟʨʫʰʝʥʠʝ ʜʚʫʭ ʢʦʣʦʥʥ 
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ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ ï ʚʳʧʦʣʥʷʣʠ ʧʝʨʝʜʥʝ ï ʟʘʜʥʠʡ 
ʩʧʦʥʜʠʣʦʜʝʟ. ʇʨʠ ʧʦʚʨʝʞʜʝʥʠʷʭ ɸII ʠ ɸIII ʩʧʦʥʜʠʣʦʜʝʟ 
ʧʦʨʠʩʪʳʤ TiNi ʚ 6 ʩʣʫʯʘʷʭ ʢʦʤʙʠʥʠʨʦʚʘʣʠ ʩ ʚʝʥʪʨʘʣʴ-
ʥʳʤ ʰʫʨʫʧʥʦ ï ʩʪʝʨʞʥʝʚʳʤ ʬʠʢʩʘʪʦʨʦʤ, ʚ 5 ʩʣʫʯʘʷʭ ï 
ʩ ʧʣʘʩʪʠʥʦʡ. ɺ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʚʩʝʤ ʧʘʮʠ-
ʝʥʪʘʤ ʧʨʦʚʦʜʠʣʘʩʴ ʩʪʘʥʜʘʨʪʥʘʷ, ʧʨʠʮʝʣʴʥʘʷ  ʩʧʦʥʜʠʣʦ-
ʛʨʘʬʠʷ ʚ 2 ï ʭ ʧʨʦʝʢʮʠʷʭ ʠ, ʚ ʩʣʫʯʘʷʭ ʪʨʝʙʫʶʱʠʭ ʫʪʦʯ-
ʥʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʧʝʨʝʣʦʤʘ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ, ʚ 
ʪʦʤ ʯʠʩʣʝ ʩ 3 ï D ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ.   
ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʪʨʘʚʤʘʪʠʯʥʦʩʪʠ ʦʧʝʨʘʮʠʠ ʥʘʤʠ 

ʨʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʤʘʣʦʠʥʚʘʟʠʚʥʦʛʦ ʚʥʝʙʨʶʰʠʥʥʦʛʦ 
ʧʝʨʝʜʥʝʙʦʢʦʚʦʛʦ ʩʧʦʥʜʠʣʦʜʝʟʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʤʧʣʘʥ-
ʪʘʪʘ ʠʟ ʧʦʨʠʩʪʦʛʦ TiNi. ɼʣʷ ʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʩʧʦʣʴ-
ʟʦʚʘʣʠʩʴ ʦʨʠʛʠʥʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ: ʨʝʪʨʘʢʪʦʨ [ʇʘʪ. ʈʌ 
ˉ58329] ʠ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʤʘʣʦʠʥʚʘʟʠʚʥʦʡ ʫʩʪʘʥʦʚʢʠ 
ʠʤʧʣʘʥʪʘʪʘ [ʇʘʪ. ʈʌ ˉ88535].  
ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʝʥʘ  ʧʨʠ ʤʘʣʦʠʥ-

ʚʘʟʠʚʥʳʭ ʨʝʪʨʦʧʝʨʠʪʦʥʝʘʣʴʥʦʤ ʜʦʩʪʫʧʝ ʢ ʪʝʣʘʤ L II - L 
IV ʧʦʟʚʦʥʢʦʚ ʫ 17 ʧʘʮʠʝʥʪʦʚ ʠ ʣʝʚʦʩʪʦʨʦʥʥʝʤ ʪʦʨʘʢʦ-
ʪʦʤʥʦʤ ʜʦʩʪʫʧʝ ʢ ʪʝʣʘʤ Th XI - L I ʧʦʟʚʦʥʢʦʚ ʫ 20 ʧʘʮʠ-
ʝʥʪʦʚ.  ɺ  ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʧʦʚʨʝʞʜʝʥʠʷ, ʪʠʧ A 
II ʥʘʙʣʶʜʘʣʩʷ ʫ 6 ʧʘʮʠʝʥʪʦʚ (16,2%), A III ï ʫ 12 
(32,4%), B I ï ʫ 11 (29,8%) ʠ B II ï ʫ 8 ʧʘʮʠʝʥʪʦʚ 
(21,6%). ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʩʦʩʪʘʚʠʣ 36,5Ñ3 
ʣʝʪ. ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʠ ʤʘʣʦʠʥʚʘ-
ʟʠʚʥʦʛʦ ʚʥʝʙʨʶʰʠʥʥʦʛʦ ʩʧʦʥʜʠʣʦʜʝʟʘ ʩʦʩʪʘʚʠʣʘ 
149Ñ11,8 ʤʠʥ., ʤʘʣʦʠʥʚʘʟʠʚʥʦʛʦ ʪʨʘʥʩʪʦʨʘʢʘʣʴʥʦʛʦ 
ʩʧʦʥʜʠʣʦʜʝʟʘ - 121Ñ6,3 ʤʠʥ. ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʢʨʦʚʦ-
ʧʦʪʝʨʠ 364Ñ17,2 ʤʣ ʠ 268Ñ16,6 ʤʣ;  ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʦʧʝ-
ʨʘʮʠʦʥʥʳʭ ʨʘʟʨʝʟʦʚ 10,1Ñ0,5 ʩʤ ʠ 10,3Ñ0,6 ʩʤ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ.   
ʉ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʪʨʘʚʤʘʪʠʯʥʦʩʪʠ ʜʦʨʟʘʣʴʥʦʛʦ 

ʵʪʘʧʘ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʇɼʉ, ʪʨʘʥʩʧʝʜʠʢʫ-
ʣʷʨʥʳʡ ʦʩʪʝʦʩʠʥʪʝʟ ʧʦʟʚʦʥʦʯʥʠʢʘ  ʚʳʧʦʣʥʷʣʠ ʧʦ ʦʨʠ-
ʛʠʥʘʣʴʥʦʡ ʤʝʪʦʜʠʢʝ [ʇʘʪ. ʈʌ ˉ2320286]. ʇʨʝʜʣʘʛʘʝ-
ʤʳʡ ʤʘʣʦʠʥʚʘʟʠʚʥʳʡ ʩʧʦʩʦʙ ʙʳʣ ʚʳʧʦʣʥʝʥ ʫ 19 ʧʘʮʠ-
ʝʥʪʦʚ ʩ ʧʝʨʝʣʦʤʘʤʠ ʥʠʞʥʠʭ ʛʨʫʜʥʳʭ ʠ ʧʦʷʩʥʠʯʥʳʭ 
ʧʦʟʚʦʥʢʦʚ (Th XI ï L IV) ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʧʝʨʝʜʥʠʤ ʤʘ-
ʣʦʠʥʚʘʟʠʚʥʳʤ ʩʧʦʥʜʠʣʦʜʝʟʦʤ ʧʨʠ ʧʝʨʝʣʦʤʘʭ B I ï ʫ 11 
ʧʘʮʠʝʥʪʦʚ (57,9%), B II ï ʫ 8 ʧʘʮʠʝʥʪʦʚ (42,1%). ʉʨʝʜ-
ʥʠʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʩʦʩʪʘʚʠʣ 36,5 Ñ 4 ʣʝʪ. ʉʨʝʜʥʷʷ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʠ ʤʘʣʦʠʥʚʘʟʠʚʥʦʛʦ ʪʨʘʥʩ-
ʧʝʜʠʢʫʣʷʨʥʦʡ ʬʠʢʩʘʮʠʠ ʩʦʩʪʘʚʠʣʘ 125Ñ15,2 ʤʠʥ., ʩʨʝʜ-
ʥʷʷ ʚʝʣʠʯʠʥʘ ʢʨʦʚʦʧʦʪʝʨʠ 37Ñ6,1  ʤʣ;  ʩʨʝʜʥʷʷ ʩʫʤʤʘʨ-
ʥʘʷ ʜʣʠʥʘ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʟʨʝʟʦʚ 9,14Ñ0,6 ʩʤ. 
ʈʝʟʫʣʴʪʘʪ ʣʝʯʝʥʠʷ ʙʳʣ ʦʮʝʥʝʥ ʫ 31 ʧʘʮʠʝʥʪʘ ʚ ʧʝʨʠ-

ʦʜ ʦʪ 1 ʛʦʜʘ ʜʦ 2 ʣʝʪ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʧʦ ʢʨʠʪʝʨʠʷʤ ʉ.ʊ. 

ɺʝʪʨʠʣʵ ʩ ʩʦʘʚʪ. [1]. ʇʦʪʝʨʠ ʜʦʩʪʠʛʥʫʪʦʡ ʢʦʨʨʝʢʮʠʠ 
ʢʠʬʦʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʧʨʝʚʳʰʘʶʱʝʡ 5Á ʥʠ ʫ ʦʜʥʦ-
ʛʦ ʧʘʮʠʝʥʪʘ ʥʝ ʥʘʙʣʶʜʘʣʠ. ʇʦʷʚʣʝʥʠʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦ-
ʛʦ ʜʝʬʠʮʠʪʘ ʥʠ ʫ ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ ʥʝ ʚʦʟʥʠʢʣʦ. ʅʝʦʙʭʦ-
ʜʠʤʦʩʪʠ ʚ ʢʦʥʚʝʨʩʠʠ ʤʘʣʦʠʥʚʘʟʠʚʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ 
ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʪʨʘʜʠʮʠʦʥʥʦʝ ʥʝ ʙʳʣʦ.  
ʍʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ ʣʝʯʝʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʘʣʦʠʥʚʘʟʠʚʥʳʭ ʤʝʪʦʜʠʢ ʙʳʣ ʧʦʣʫʯʝʥ ʫ 93,5 % ʧʘʮʠʝʥ-
ʪʦʚ (n=29), ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʫ - 6,5% (n=2). ʅʝʫʜʦʚ-
ʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʥʝ ʥʘʙʣʶʜʘʣʠ. 
ʉʦʩʪʦʷʪʝʣʴʥʳʡ ʩʧʦʥʜʠʣʦʜʝʟ ʙʳʣ ʧʦʣʫʯʝʥ ʫ ʚʩʝʭ ʦʧʝʨʠ-
ʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʠʟʫʯʝʥʥʳʤ ʦʪʜʘʣʝʥʥʳʤ ʨʝʟʫʣʴʪʘ-
ʪʦʤ ʣʝʯʝʥʠʷ.  
ʉ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʤʘʣʦʠʥʚʘʟʠʚʥʳʭ ʤʝʪʦʜʠʢ ʧʨʦʚʝʜʝʥ 
ʘʥʘʣʠʟ 36 ʦʧʝʨʘʪʠʚʥʳʭ ʧʦʩʦʙʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʢʣʘʩʩʠ-
ʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʚ ʧʝʨʠʦʜ ʩ 2006 ʧʦ 2007 ʛʦʜʳ ʧʨʠ ʣʝ-
ʯʝʥʠʠ 23 ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʢʦʣʴʯʘʪʳʤʠ ʧʝʨʝʣʦʤʘʤʠ ʥʠʞ-
ʥʠʭ ʛʨʫʜʥʳʭ ʠ ʧʦʷʩʥʠʯʥʳʭ ʧʦʟʚʦʥʢʦʚ ʙʝʟ ʥʝʚʨʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʜʝʬʠʮʠʪʘ (ʪʠʧ A II, ɸ III, B I, ɺ II ʧʦ ʢʣʘʩʩʠʬʠʢʘ-
ʮʠʠ AO/ASIF).  ɻʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ, ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʪʨʘ-
ʜʠʮʠʦʥʥʳʤʠ ʠ ʤʘʣʦʠʥʚʘʟʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʩʦʧʦʩʪʘʚʠ-
ʤʳ ʧʦ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʷʤ.  ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥ-
ʪʦʚ ʩʦʩʪʘʚʠʣ 33 Ñ 2 ʛʦʜʘ. ʇʦʢʘʟʘʪʝʣʠ ʢʨʦʚʦʧʦʪʝʨʠ, ʧʨʦ-
ʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʮʠʠ ʠ ʩʫʤʤʘʨʥʦʡ ʜʣʠʥʳ ʦʧʝʨʘʮʠ-
ʦʥʥʳʭ ʨʘʟʨʝʟʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ  ʚ ʪʘʙʣʠʮʝ. 
ʉʨʘʚʥʠʚʘʷ ʧʦʣʫʯʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʠʝ ʪʨʘʚʤʘʪʠʯʥʦʩʪʴ  ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʤʘʣʦʠʥʚʘʟʠʚʥʳʭ 
ʦʧʝʨʘʮʠʡ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʙʳʣʠ 
ʧʦʣʫʯʝʥʳ ʚ ʩʫʤʤʘʨʥʦʡ ʜʣʠʥʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʟʨʝʟʦʚ, ʘ 
ʪʘʢ ʞʝ ʚ ʚʝʣʠʯʠʥʝ ʢʨʦʚʦʧʦʪʝʨʠ ʧʨʠ ʧʦʛʨʫʞʥʦʡ ʠ ʤʘʣʦ-
ʠʥʚʘʟʠʚʥʦʡ ʪʨʘʥʩʧʝʜʠʢʫʣʷʨʥʦʡ ʬʠʢʩʘʮʠʠ. ʆʪʩʫʪʩʪʚʠʝ 
ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʝʞʜʫ ʜʨʫʛʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʧʦ-
ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʘʙʣʶʜʝ-
ʥʠʡ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʪʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʠʢʦʡ ʦʧʝʨʘʮʠʠ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ. ʄʘʣʦʠʥʚʘʟʠʚʥʳʝ ʤʝʪʦʜʠʢʠ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ, ʚʳʧʦʣʥʝʥʥʳʤʠ 
ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʧʦʟʚʦʣʠʣʠ ʚʳʧʦʣʥʠʪʴ ʘʜʝʢ-
ʚʘʪʥʫʶ ʩʪʘʙʠʣʠʟʘʮʠʶ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʇɼʉ, ʩʥʠʟʠʪʴ 
ʪʨʘʚʤʘʪʠʯʥʦʩʪʴ ʦʧʝʨʘʮʠʠ ʠ ʫʤʝʥʴʰʠʪʴ ʢʦʩʤʝʪʠʯʝʩʢʠʡ 
ʜʝʬʝʢʪ (ʩʫʤʤʘʨʥʫʶ ʜʣʠʥʫ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʟʨʝʟʦʚ, ʢʨʦ-
ʚʦʧʦʪʝʨʶ ʚ ʦʪʥʦʰʝʥʠʠ ʜʦʨʟʘʣʴʥʦʡ ʬʠʢʩʘʮʠʠ p<0,05), ʚ 
ʪʦ ʞʝ ʚʨʝʤʷ,  ʥʝ ʫʩʫʛʫʙʣʷʷ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʪʨʘʦʧʝʨʘʮʠ-
ʦʥʥʦʡ ʢʨʦʚʦʧʦʪʝʨʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 
ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʛʦ 
ʫʨʦʚʥʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʢʦʣʴʯʘ-
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(M±m)  

ʂʨʦʚʦʧʦʪʝʨʷ, ʤʣ 

(M±m)  

ʉʫʤʤʘʨʥʘʷ ʜʣʠʥʘ ʦʧʝ-

ʨʘʮʠʦʥʥʳʭ ʨʘʟʨʝʟʦʚ, 

ʩʤ (M±m) 

ʄʘʣʦʥʚʘʟʠʚʥʘʷ ʪʨʘʥʩʧʝʜʠ-
ʢʫʣʷʨʥʘʷ ʬʠʢʩʘʮʠʷ 

19 125±15,2 37±6,1* 9,14±0,6* 

ʊʨʘʥʩʧʝʜʠʢʫʣʷʨʥʘʷ ʬʠʢʩʘ-
ʮʠʷ 

13 134,6±10,17 319±28,6* 15,08±1,02* 

ʄʘʣʦʥʚʘʟʠʚʥʳʡ ʚʥʝʙʨʶ-
ʰʠʥʥʳʡ ʩʧʦʥʜʠʣʦʜʝʟ 

17 149±11,8 364±17,2 10,1±0,5* 

ɺʥʝʙʨʶʰʠʥʥʳʡ ʩʧʦʥʜʠʣʦ-
ʜʝʟ 

12 167,5±30,1 382,5±55,42 14,8±0,95* 

ʄʘʣʦʠʥʚʘʟʠʚʥʳʡ ʪʨʘʥʩʪʦʨʘ-
ʢʘʣʴʥʳʡ ʩʧʦʥʜʠʣʦʜʝʟ 

20 121±6,3 268±16,6 10,3±0,6* 

ʊʨʘʥʩʪʦʨʘʢʘʣʴʥʳʡ ʩʧʦʥʜʠ-
ʣʦʜʝʟ 

11 157,9±12,05 295±44,8 16,7±0,8* 

P<0.05 

ʊʘʙʣʠʮʘ.  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʠ, ʚʝʣʠʯʠʥʘ ʢʨʦʚʦʧʦʪʝʨʠ ʠ ʜʣʠʥʘ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʟʨʝʟʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʜʦʩʪʫʧʘ  
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ʪʳʤʠ ʥʝʦʩʣʦʞʥʝʥʥʳʤʠ ʧʝʨʝʣʦʤʘʤʠ ʧʦʟʚʦʥʢʦʚ ʥʠʞʥʝʡ 
ʛʨʫʜʥʦʡ ʠ ʧʦʷʩʥʠʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ. 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɺʝʪʨʠʣʵ ʉ.ʊ. ʍʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʧʝʨʝʣʦʤʦʚ ʛʨʫʜʥʦʛʦ ʠ 
ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʦʚ ʧʦʟʚʦʥʦʯʥʠʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦ-
ʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ / ʉ.ʊ. ɺʝʪʨʠʣʵ, ɸ.ɸ. ʂʫʣʝʰʦʚ // 
ʍʠʨʫʨʛʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ. ï 2004. - ˉ3. ï ʉ. 33 ï 39. 

2. ʈʘʤʠʭ ʕ.ɸ. ʇʦʚʨʝʞʜʝʥʠʝ ʧʦʷʩʥʠʯʥʦʛʦ ʠ ʛʨʫʜʥʦʛʦ ʦʪʜʝʣʦʚ 
ʧʦʟʚʦʥʦʯʥʠʢʘ / ʍʠʨʫʨʛʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ. 2008. ˉ1. ʉ. 86 ï 
106.  

3. ʊʠʭʦʜʝʝʚ, ʉ.ɸ. ʄʠʥʠ-ʠʥʚʘʟʠʚʥʘʷ ʭʠʨʫʨʛʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ / 
ʊʠʭʦʜʝʝʚ ʉ.ɸ. ï ʉʇʙ: ʉʇʙʄɸʇʆ, 2005. ʉ. 7-10. 

4. ʐʝʚʮʦʚ, ɺ.ʀ. ʅʘʨʫʞʥʘʷ ʪʨʘʥʩʧʝʜʠʢʫʣʷʨʥʘʷ ʬʠʢʩʘʮʠʷ ʧʨʠ 
ʣʝʯʝʥʠʠ ʙʦʣʴʥʳʭ ʩ ʧʝʨʝʣʦʤʘʤʠ ʛʨʫʜʥʦʛʦ ʠ ʧʦʷʩʥʠʯʥʦʛʦ 
ʦʪʜʝʣʦʚ ʧʦʟʚʦʥʦʯʥʠʢʘ / ɺ.ʀ. ʐʝʚʮʦʚ, ɸ.ʊ., ʍʫʜʷʝʚ, ʉ.ɺ., 
ʃʶʣʠʥ. ï ʂʫʨʛʘʥ: ɼʘʤʤʠ, 2003. ʉ. 208. 

5. Beisse R. /Endoscopic surgery on the thoracolumbar junction of 
the spine//Eur Spine J. 2009 Aug 20.  

6. Folley K.T., Lanyston T.H., Shewender J.D. Minimally Invasive 
Lumbar Fusion // Spin. ï 2003. ï Vol. 28. ï P. 26 ï 35. 

7. Oppenheimer JH, DeCastro I, McDonnell DE. /Minimally inva-
sive spine technology and minimally invasive spine surgery: a 
historical review//Neurosurg Focus. 2009 Sep; 27(3):E9. 

8. Payer M., Sottas C., Pagni C.A. / Mini-open anterior approach 
for corpectomy in the thoracolumbar spine. // Surgical neurol-
ogy. 2008, vol. 69, ˉ 1, pp. 25-32. 

9. YungPʘrʢ, Joong Won Hʘ. /Comparison of onʝ-Lʝvʝl Postʝrior 
Lumbar Intʝrbody Fusiʦn Pʝrformʝd With a ʄinimally Invasivʝ 
Apprʦaʩhʦr a Traditional opʝn Approaʩh// SPINɽ 2007 vol. 32 
N 5 P. 537 ï 543. 

10. Ruey-Mo Lin, Kuo-Yuan Huang, Kuo-An Lai. /Mini-open 
anterior spine surgery for anterior lumbar diseases.// Eur Spine J 
(2008) 17:691ï697.  

A.S.Zhupanov, K.S.Sergeev, R.V.Pasôkov, A.Y.Bazarov, D.A. Barinov   
USING MINIMALLY INVA SIVE METHODS OF THE SURGICAL TREATMENT FOR LOWER THORACIC 

AND LUMBAR SPINE FRACTURES    
Tyumen State Medical Academy, Tyumen, Russia   

Abstract:  
Objectives. Reduction of the traumatic surgery treatment for fractures in lower thoracic and lumbar spine  
Materials and methods. The outcomes after minimally invasive anterior interbody fusion alone and in combination 

with percutaneous pedicle screw fixation for communited vertebral fractures in lower thoracic and lumbar spine were 
designed and successfully applying in 56 clinical cases (37 pacients). This approach can be realized by special instruments 
set. Stabilization of the spine was achieved with percutaneous pedicle screw fixation in 19 cases (BI ï BII AO/ASIF). The 
anterior stabilization TiNi implant`s was complemented by system placed to anterior surfaces of vertebras bodies in 11 
cases (AII ï AIII). The authors present a comparative analysis of this method with classics anterior interbody fusion (n 
=23) and pedicle screw fixation (n=13). 

Results. The outcomes surgical treatment were followed for 1 to 2 years (31 pacients). A minimally invasive anterior 
fusion alone and in combination with percutaneous pedicle screw fixation resulted in good results in 93.5 % of clinical 
cases (n=29), satisfactory in 6.5 % (n=2). 

Key words:  
lower thoracic and lumbar spine fractures, minimally invasive anterior and posterior spinal fusion    
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ʊ.ɺ.ʂʦʟʳʨʴʢʦʚʘ, ɺ.ʄ.ʉʚʠʩʪʫʰʢʠʥ, ʃ.ɸ.ɹʦʥʜʘʨʝʚʘ, ʊ.ʅ.ɸʬʘʥʘʩʴʝʚʘ, 
ʃ.ɸ.ʄʘʨʩʦʚʘ, ʀ.ʅ.ʍʚʦʩʪʫʥʢʦʚʘ  

ʊɽʈɸʇʀʗ ʉʀʅʋʉʀʊʆɺ ʉ ʊɽʈɸʇʀʗ ʉʀʅʋʉʀʊʆɺ ʉ ʊɽʈɸʇʀʗ ʉʀʅʋʉʀʊʆɺ ʉ ʇʈʀʄɽʅɽʅʀɽʄ ʇɽʈɽʄɽʅʅʆɻʆ ʅʀɿʂʆ-ʇʈʀʄɽʅɽʅʀɽʄ ʇɽʈɽʄɽʅʅʆɻʆ ʅʀɿʂʆ-ʇʈʀʄɽʅɽʅʀɽʄ ʇɽʈɽʄɽʅʅʆɻʆ ʅʀɿʂʆ-
ʏɸʉʊʆʊʅʆɻʆ ʕʃɽʂʊʈʆʉʊɸʊʀʏɽʉʂʆɻʆ ʇʆʃʗ ʏɸʉʊʆʊʅʆɻʆ ʕʃɽʂʊʈʆʉʊɸʊʀʏɽʉʂʆɻʆ ʇʆʃʗ ʏɸʉʊʆʊʅʆɻʆ ʕʃɽʂʊʈʆʉʊɸʊʀʏɽʉʂʆɻʆ ʇʆʃʗ       

ʄʦʩʢʦʚʩʢʠʡ ʦʙʣʘʩʪʥʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʢʣʠʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ʄ.ʌ. ɺʣʘʜʠʤʠʨʩʢʦʛʦ, ʄʦʩʢʚʘ 

ɻʣʘʚʥʳʡ ʚʦʝʥʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʛʦʩʧʠʪʘʣʴ ʚʥʫʪʨʝʥʥʠʭ ʚʦʡʩʢ ʄɺɼ ʈʦʩʩʠʠ, ɹʘʣʘʰʠʭʘ, ʈʦʩʩʠʷ    

ɸʥʥʦʪʘʮʠʷ: 
ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʧʦʚʳʰʝʥʠʝ  ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʩʪʨʦʛʦ ʩʠʥʫʩʠʪʘ. 

ɹʦʣʴʥʳʝ ʧʦʣʫʯʘʣʠ ʧʦʤʠʤʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʦʩʪʨʦʛʦ ʩʠʥʫʩʠʪʘ ʢʫʨʩ ʪʝʨʘʧʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʠʟʢʦʯʘʩ-
ʪʦʪʥʦʛʦ ʧʝʨʝʤʝʥʥʦʛʦ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʣʷ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʘʧʧʘʨʘʪ «ʍʠʚʘʤʘʪ- 200». ɽʛʦ 
ʨʘʙʦʪʘ ʦʩʥʦʚʘʥʘ ʥʘ ʜʝʡʩʪʚʠʠ ʧʝʨʝʤʝʥʥʦʛʦ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʣʷ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  
ʍʨʦʥʠʯʝʩʢʠʡ ʩʠʥʫʩʠʪ, ʪʝʨʘʧʠʷ, ʥʠʟʢʦʯʘʩʪʦʪʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ   

ɺʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ 
ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʦʪʦʨʠʥʦ-
ʣʘʨʠʥʛʦʣʦʛʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ 
ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʠ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ: ʰʠʨʦʢʦʝ 
ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, 
ʨʘʟʚʠʪʠʝ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʨʠʥʦʭʠʨʫʨʛʠʠ, ʧʦʷʚʣʝʥʠʝ 
ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʦʚʳʭ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʘʥʪʠ-
ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʦʪʤʝʯʘʝʪʩʷ ʫʧʦʨʥʘʷ ʪʝʥʜʝʥ-
ʮʠʷ ʨʦʩʪʘ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ.  
ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʝʞʝʛʦʜʥʳʡ ʧʨʠʨʦʩʪ ʙʦʣʴʥʳʭ 

ʩʠʥʫʩʠʪʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 1.5-2%. ʉʨʝʜʠ ʙʦʣʴʥʳʭ, ʥʘʭʦʜʷ-

ʱʠʭʩʷ ʥʘ ʣʝʯʝʥʠʠ ʚ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʮʠʦ-
ʥʘʨʘʭ ʦʪ 15 ʜʦ 30% ʩʦʩʪʘʚʣʷʶʪ ʣʶʜʠ, ʩʪʨʘʜʘʶʱʠʝ ʩʠʥʫ-
ʩʠʪʘʤʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʃʆʈ-ʩʪʘʮʠʦʥʘʨ ʧʦʧʘʜʘʶʪ ʧʘʮʠ-
ʝʥʪʳ ʩʦ ʩʨʝʜʥʝʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ʩʠʥʫʩʠʪʘ ʠ ʚʦʚʣʝʯʝʥʠ-
ʝʤ ʚ ʧʨʦʮʝʩʩ ʯʘʱʝ ʚʩʝʛʦ ʜʚʫʭ ʠ ʙʦʣʝʝ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘ-
ʟʫʭ, ʘʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʛʥʦʡʥʫʶ 
ʬʦʨʤʫ ʩʠʥʫʩʠʪʦʚ. 
ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʧʨʠʨʦʩʪ 

ʯʠʩʣʘ ʙʦʣʴʥʳʭ ʦʩʪʨʳʤʠ ʬʦʨʤʘʤʠ ʩʠʥʫʩʠʪʦʚ, ʚ ʯʠʩʣʝ 
ʢʦʪʦʨʳʭ ʧʨʝʚʘʣʠʨʫʝʪ ʧʦʨʘʞʝʥʠʝ ʚʝʨʭʥʝʯʝʣʶʩʪʥʳʭ ʧʘ-
ʟʫʭ, ʧʨʦʜʦʣʞʘʝʪʩʷ ʨʦʩʪ ʭʨʦʥʠʯʝʩʢʠʭ ʬʦʨʤ ʟʘʙʦʣʝʚʘʥʠʷ, 
ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʨʠʥʦʛʝʥʥʳʭ ʚʥʫʪʨʠʯʝʨʝʧʥʳʭ 
ʦʩʣʦʞʥʝʥʠʡ, ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʝʥʴ ʯʘʩʪʦ ʥʝʦʧʨʘʚ-
ʜʘʥʥʦʛʦ ʨʘʜʠʢʘʣʠʟʤʘ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʣʝʯʝʥʠʠ, ʯʪʦ, ʢ 
ʩʦʞʘʣʝʥʠʶ, ʥʝ ʚʩʝʛʜʘ ʧʨʠʚʦʜʠʪ ʢ ʚʳʟʜʦʨʦʚʣʝʥʠʶ ʧʘʮʠ-
ʝʥʪʦʚ, ʥʘʧʨʦʪʠʚ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʟʘʚʩʝʛʜʘʪʘʷʤʠ ʃʆʈ ʩʪʘ-

Contact Information:  
ʊʘʪʴʷʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ʂʦʟʳʨʴʢʦʚʘ  

E-Mail: kozyrkovatv@mail.ru  
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ʮʠʦʥʘʨʦʚ, ʥʝʨʝʜʢʦ ʪʨʝʙʫʶʪ ʥʝʦʜʥʦʢʨʘʪʥʳʭ ʨʝʦʧʝʨʘʮʠʡ.  
ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʦʩʪʨʳʭ ʬʦʨʤ ʩʠʥʫʩʠʪʦʚ, ʧʨʝʜʫʧʨʝʞ-
ʜʝʥʠʝ ʠʭ ʧʝʨʝʭʦʜʘ ʚ ʭʨʦʥʠʯʝʩʢʫʶ ʬʦʨʤʫ ʧʨʠ ʧʨʦʚʝʜʝ-
ʥʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʣʝʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʝ-
ʤʝʥʥʦʛʦ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʣʷ.  
ɺ ʪʝʯʝʥʠʝ ʧʦʣʫʛʦʜʘ ʥʘʤʠ ʦʙʩʣʝʜʦʚʘʥʦ ʠ ʧʨʦʣʝʯʝʥʦ 

30 ʙʦʣʴʥʳʭ ʩ ʛʥʦʡʥʳʤʠ ʩʠʥʫʩʠʪʘʤʠ. ɺʩʝʤ ʙʦʣʴʥʳʤ 
ʧʨʦʚʦʜʠʣʦʩʴ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, 
ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ ʨʝʥʪʛʝʥʦʜʠʘʛʥʦʩʪʠʢʫ 
(ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʧʨʠʜʘʪʦʯʥʳʭ ʧʘʟʫʭ ʥʦʩʘ, ʢʦʤʧʴʶʪʝʨ-
ʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʧʨʠʜʘʪʦʯʥʳʭ ʧʘʟʫʭ ʥʦʩʘ), ʦʮʝʥʠʚʘʣʩʷ 
ʢʨʦʚʦʪʦʢ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ, ʢʣʠ-
ʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ, ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʝ ʛʫʤʦʨʘʣʴʥʦʛʦ 
ʠʤʤʫʥʠʪʝʪʘ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʩʳʚʦʨʦʪʦʯʥʳʭ 
ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ G, ɸ, ʄ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʠ 
ʮʠʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʪʜʝʣʷʝʤʦʛʦ ʠʟ ʚʝʨʭʥʝʯʝ-
ʣʶʩʪʥʳʭ ʧʘʟʫʭ.  
ɺʩʝ ʙʦʣʴʥʳʝ ʧʦʣʫʯʘʣʠ ʧʦʤʠʤʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʨʘ-

ʧʠʠ ʦʩʪʨʦʛʦ ʩʠʥʫʩʠʪʘ (ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʷ ʠ ʧʫʥʢʮʠʠ 
ʚʝʨʭʥʝʯʝʣʶʩʪʥʳʭ ʧʘʟʫʭ) ʢʫʨʩ ʪʝʨʘʧʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʧʝʨʝʤʝʥʥʦʛʦ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦ-
ʣʷ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʘʧʧʘʨʘʪ «ʍʠʚʘʤʘʪ- 
200» («Hivamat - 200»). ɽʛʦ ʨʘʙʦʪʘ ʦʩʥʦʚʘʥʘ ʥʘ ʜʝʡʩʪ-
ʚʠʠ ʧʝʨʝʤʝʥʥʦʛʦ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ 
ʧʦʣʷ, ʢʦʪʦʨʦʝ ʩʦʟʜʘʝʪʩʷ ʤʝʞʜʫ ʜʘʪʯʠʢʦʤ ʠ ʢʦʞʝʡ ʧʘʮʠ-

ʝʥʪʘ ʚ ʧʨʦʝʢʮʠʠ ʚʝʨʭʥʝʯʝʣʶʩʪʥʳʭ ʧʘʟʫʭ. 
ʇʝʨʝʤʝʥʥʦʝ ʥʠʟʢʦʯʘʩʪʦʪʥʦʝ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʝ 

ʧʦʣʝ ʦʙʣʘʜʘʝʪ ʦʙʝʟʙʦʣʠʚʘʶʱʠʤ, ʘʥʪʠʩʧʘʩʪʠʯʝʩʢʠʤ 
(ʜʝʪʦʥʠʟʠʨʫʶʱʠʤ), ʧʨʦʪʠʚʦʦʪʝʯʥʳʤ ʠ ʪʨʦʬʠʢʦ-
ʨʝʛʝʥʝʨʘʪʦʨʥʳʤ ʵʬʬʝʢʪʦʤ, ʘ ʪʘʢʞʝ ʠʤʤʫʥʦʩʪʠʤʫʣʠ-
ʨʫʶʱʠʤ ʵʬʬʝʢʪʦʤ. ɺ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ 
ʚʘʞʥʝʡʰʠʝ ʠʤʤʫʥʥʳʝ ʬʘʢʪʦʨʳ. ʋʤʝʥʴʰʘʝʪʩʷ ʢʦʥʮʝʥ-
ʪʨʘʮʠʷ ʤʝʜʠʘʪʦʨʦʚ ʚʦʩʧʘʣʝʥʠʷ. ʉʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠ-
ʚʘʝʪʩʷ ʵʥʜʦʛʝʥʥʘʷ ʟʘʱʠʪʘ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʣʠʟʫʝʪʩʷ 
ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʧʘʮʠʝʥʪʳ ʟʘʤʝʪʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʦʙʱʝʛʦ 
ʩʦʩʪʦʷʥʠʷ: ʚʳʜʝʣʝʥʠʷ ʠʟ ʥʦʩʘ ʫʤʝʥʴʰʠʣʠʩʴ, ʫʣʫʯʰʠ-
ʣʦʩʴ ʥʦʩʦʚʦʝ ʜʳʭʘʥʠʝ. ʊʘʢʞʝ ʥʦʨʤʘʣʠʟʦʚʘʣʘʩʴ ʨʠʥʦʩʢʦ-
ʧʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ, ʤʠʢʨʦʙʠʦʮʝʥʦʟ ʧʘʟʫʭ ʥʦʩʘ, ʧʦʢʘʟʘʪʝ-
ʣʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ. ʂʫʨʩ ʧʝʨʝʤʝʥʥʦʛʦ ʥʠʟʢʦʯʘʩ-
ʪʦʪʥʦʛʦ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʦʢʘʟʘʣ ʦʪʯʝʪʣʠʚʦʝ 
ʨʝʛʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʠʤʤʫʥʦʛʨʘʤʤʳ ʚ 
ʚʠʜʝ ʨʦʩʪʘ ʫʨʦʚʥʷ ʩʳʚʦʨʦʪʦʯʥʳʭ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ G, 
ɸ, ʄ, ʫʣʫʯʰʠʣʩʷ ʢʨʦʚʦʪʦʢ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ 
ʥʦʩʘ ʠ ʦʢʦʣʦʥʦʩʦʚʳʭ ʧʘʟʫʭ. 
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʵʣʝʢʪʨʦʩʪʘ-
ʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʦʩʪʨʦʛʦ ʛʥʦʡʥʦ-
ʛʦ ʩʠʥʫʩʠʪʘ.  
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The purpose of our research was increase of efficiency of diagnostics and treatment of strictly sinusitis. Patients re-
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ʖ.ʇ.ʂʨʦʪʦʚ, ʄ.ɸ.ɹʝʜʨʠʢ   

ɺʆɿʄʆɾʅʆʉʊʀ ʉʆɺʈɽʄɽʅɺʆɿʄʆɾʅʆʉʊʀ ʉʆɺʈɽʄɽʅɺʆɿʄʆɾʅʆʉʊʀ ʉʆɺʈɽʄɽʅʅʆʁ ʈɽʅʊɻɽʅʆʃʆɻʀʀ ɺ ʅʆʁ ʈɽʅʊɻɽʅʆʃʆɻʀʀ ɺ ʅʆʁ ʈɽʅʊɻɽʅʆʃʆɻʀʀ ɺ    
ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʀ ʊʗɾɽʉʊʀ ʉʇɸɽʏʅʆɻʆ ʇʈʆʎɽʉʉɸ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʀ ʊʗɾɽʉʊʀ ʉʇɸɽʏʅʆɻʆ ʇʈʆʎɽʉʉɸ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʀ ʊʗɾɽʉʊʀ ʉʇɸɽʏʅʆɻʆ ʇʈʆʎɽʉʉɸ    

ʇʃɽɺʈɸʃʔʅʆʁ ʇʆʃʆʉʊʀ ʇʃɽɺʈɸʃʔʅʆʁ ʇʆʃʆʉʊʀ ʇʃɽɺʈɸʃʔʅʆʁ ʇʆʃʆʉʊʀ       
ɻʋɿ «ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʪʫʙʝʨʢʫʣʝʟʥʘʷ ʙʦʣʴʥʠʮʘ» ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ɻʋɿ «ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʥʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʙʦʣʴʥʠʮʘ» 

ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʷ     

ɸʥʥʦʪʘʮʠʷ: 
ʈʘʟʨʘʙʦʪʘʥʘ ʭʠʨʫʨʛʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʣʝʚʨʘʣʴʥʳʭ ʩʧʘʝʢ ʠ ʦʧʨʝʜʝʣʝʥʳ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʪʝ-

ʨʠʠ ʚʳʷʚʣʝʥʠʷ ʧʦʩʣʝʜʥʠʭ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʜʠʘʛ-
ʥʦʩʪʠʢʝ ʩʧʘʝʢ ʠ ʦʙʣʠʪʝʨʘʮʠʠ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ ʤʝʪʦʜʦʤ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ 402 ʢʘʨʪ ʩʪʘʮʠʦ-
ʥʘʨʥʳʭ ʙʦʣʴʥʳʭ ʩ ʨʘʟʣʠʯʥʦʡ ʪʦʨʘʢʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʝʡ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  
ʧʣʝʚʨʘʣʴʥʘʷ ʧʦʣʦʩʪʴ, ʩʧʘʡʢʠ, ʦʙʣʠʪʝʨʘʮʠʷ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ, ʪʦʨʘʢʦʩʢʦʧʠʷ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘ-

ʬʠʷ, ʨʝʥʪʛʝʥʦʩʢʦʧʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʨʝʥʪʛʝʥʦʣʦʛʠʷ, ʪʦʨʘʢʘʣʴʥʘʷ ʭʠʨʫʨʛʠʷ   

ʉʝʛʦʜʥʷ ʚʠʜʝʦʪʦʨʘʢʦʩʢʦʧʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʩʪʘʣʠ 
ʩʚʦʝʦʙʨʘʟʥʳʤ «ʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤ» ʠ ʦʩʥʦʚʦʡ ʪʘʢʪʠʢʠ 
ʧʨʠ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ 
ʧʦʣʦʩʪʠ. ʇʦʢʘʟʘʥʠʷ ʢ ʧʨʠʤʝʥʝʥʠʶ ʪʦʨʘʢʦʩʢʦʧʠʠ ʨʘʩʰʠ-

ʨʷʶʪʩʷ ʠ ʚʳʰʣʠ ʟʘ ʧʨʝʜʝʣʳ ʪʦʨʘʢʘʣʴʥʦʡ ʭʠʨʫʨʛʠʠ. ʂʘʨ-
ʜʠʦʭʠʨʫʨʛʠʷ, ʪʨʘʚʤʘʪʦʣʦʛʠʷ ʠ ʦʨʪʦʧʝʜʠʷ, ʭʠʨʫʨʛʠʯʝʩʢʘʷ 
ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʷ ʙʝʨʫʪ ʥʘ ʚʦʦʨʫʞʝʥʠʝ ʠ ʘʢʪʠʚʥʦ ʦʩʚʘʠ-
ʚʘʶʪ ʪʦʨʘʢʦʩʢʦʧʠʯʝʩʢʠʡ ʤʝʪʦʜ. [1] ʆʜʥʘʢʦ, ʥʘ ʧʝʨʚʦʤ 
ʤʝʩʪʝ ʩʨʝʜʠ ʤʝʩʪʥʳʭ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʢ ʪʦʨʘʢʦʩʢʦʧʠʠ 
ʩʪʦʷʪ: ʧʣʦʪʥʳʝ ʧʣʝʚʨʘʣʴʥʳʝ ʩʨʘʱʝʥʠʷ [2] ʠ ʦʙʣʠʪʝʨʘʮʠʷ 
ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ [3].  
ʋʩʧʝʰʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʛʦ ʧʥʝʚʤʦʣʠ-
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ʟʘ, ʩʦʙʩʪʚʝʥʥʦ ʢʘʢ ʠ «ʪʨʘʜʠʮʠʦʥʥʦʛʦ», ʚʦ ʤʥʦʛʦʤ ʟʘʚʠ-
ʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʦʧʳʪʘ ʭʠʨʫʨʛʘ. 
ʅʝ ʨʝʜʢʦ ʦʧʪʠʤʘʣʴʥʳʡ ʚʳʙʦʨ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʜʦʩʪʫʧʘ 
ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʠ ʦʙʣʝʛʯʠʪʴ ʪʝʯʝʥʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ.  
ʅʝʤʘʣʦʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʃʇʋ ʷʚʣʷ-

ʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʟʘʢʘʟ ʧʨʝʧʘʨʘʪʦʚ ʢʨʦʚʠ ʠ ʜʨʫʛʠʭ 
ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥ-
ʥʳʤ, ʩ ʮʝʣʴʶ ʙʝʟʦʧʘʩʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʠ ʧʨʦ-
ʚʝʜʝʥʠʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ 
ʠʤʝʪʴ ʜʦʦʧʝʨʘʮʠʦʥʥʫʶ ʦʮʝʥʢʫ ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʧʘʝʯʥʦ-
ʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ. 
ɺ ʥʘʫʯʥʦʡ ʠ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʢʦʤʧʣʝʢʩʥʳʭ, ʜʦʩ-

ʪʦʚʝʨʥʳʭ ʤʝʪʦʜʠʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʧʘʝʯʥʦʛʦ ʧʨʦʮʝʩʩʘ 
ʚ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ ʥʘʤʠ ʥʝ ʥʘʡʜʝʥʦ. ʊʘʢʞʝ ʥʝ ʦʙʥʘ-
ʨʫʞʝʥʦ ʮʝʣʦʩʪʥʦʡ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦ-
ʚʨʝʤʝʥʥʦʡ ʪʦʨʘʢʘʣʴʥʦʡ ʭʠʨʫʨʛʠʠ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʣʝʚ-
ʨʘʣʴʥʳʭ ʩʧʘʝʢ. 
ɹʦʣʴʥʳʝ ʩ ʦʙʣʠʪʝʨʘʮʠʝʡ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ ʥʝ 

ʧʨʝʜʲʷʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʞʘʣʦʙ [4]. ʉʦʝʜʠʥʠʪʝʣʴʥʦʪ-
ʢʘʥʥʳʝ ʧʣʝʚʨʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʯʘʱʝ ʷʚʣʷʶʪʩʷ ʩʣʝʜ-
ʩʪʚʠʝʤ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʧʣʝʚʨʠʪʘ. ʂʦʣʠʯʝʩʪʚʦ ʠ ʨʘʟʤʝʨʳ 
ʩʧʘʝʢ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʪʷʞʝʩʪʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-
ʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʣʝʚʨʝ. ʊʦʣʱʠʥʘ ʠ ʧʣʦʪʥʦʩʪʴ ʩʧʘʝʢ ʚʝʩʴ-
ʤʘ ʚʘʨʠʘʙʝʣʴʥʳ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʦʥʠ 
ʦʪʦʙʨʘʞʘʶʪʩʷ ʧʨʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. 
[5] ʆʜʥʘʢʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ 
ʥʘ ʧʘʪʦʣʦʛʠʶ ʧʣʝʚʨʳ, ʩʫʞʜʝʥʠʷ ʦ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʪʷ-
ʞʝʩʪʠ ʩʧʘʝʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʠʨʘʶʪʩʷ ʥʘ ʨʝʥʪʛʝʥʦʣʦʛʠ-
ʯʝʩʢʫʶ ʢʘʨʪʠʥʫ. 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʭʠʨʫʨʛʠʯʝ-
ʩʢʦʡ ʣʝʛʦʯʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʘ 
ʜʦʦʧʝʨʘʮʠʦʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʧʘʝʯʥʦʛʦ 
ʧʨʦʮʝʩʩʘ ʚ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ 
ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʘ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʣʝʯʝʥʠʷ ʜʘʥʥʦʡ 
ʧʘʪʦʣʦʛʠʠ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʅʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʭʠʨʫʨʛʠ-

ʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʷʞʝʩʪʠ ʩʧʘʝʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 
ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ. ɺʳʜʝʣʝʥʳ 4 ʩʪʘʜʠʠ, ʢʦʪʦʨʳʝ ʦʩ-

ʥʦʚʘʥʳ ʢʘʢ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʥʘ ʢʘʯʝʩʪʚʝʥ-
ʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʣʝʚʨʘʣʴʥʳʭ ʩʧʘʝʢ. ʉʪʘʜʠʨʦʚʘʥʠʝ 
ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩ ʫʯʝʪʦʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʤʝʪʦʜʦʚ ʜʣʷ 
ʨʘʩʩʝʯʝʥʠʷ ʩʧʘʝʢ ʠ ʜʦʩʪʠʞʝʥʠʷ ʛʝʤʦʩʪʘʟʘ, ʢʚʘʣʠʬʠʢʘ-
ʮʠʠ ʠ ʦʧʳʪʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʙʨʠʛʘʜʳ, ʚʦʟʤʦʞʥʦʩʪʠ ʚʳ-
ʧʦʣʥʝʥʠʷ ʵʥʜʦʚʠʜʝʦʪʦʨʘʢʘʣʴʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ.  
ʂ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʦʪʥʝʩʝʥ ʩʧʘʝʯʥʳʡ ʧʨʦʮʝʩʩ, ʥʝ ʪʨʝ-

ʙʫʶʱʠʡ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ ʧʦ ʨʘʟʜʝʣʝʥʠʶ ʩʧʘʝʢ ʠ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʊʦʨʘʢʦʩʢʦʧʠ-
ʯʝʩʢʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚʦʟʤʦʞʥʳ. 
ʂʦ ʚʪʦʨʦʡ ï ʩʧʘʝʯʥʳʡ ʧʨʦʮʝʩʩ, ʥʝ ʪʨʝʙʫʶʱʠʡ ʟʥʘ-

ʯʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ ʧʦ ʨʘʟʜʝʣʝʥʠʶ ʩʧʘʝʢ, ʦʜʥʘʢʦ ʥʝʦʙʭʦ-
ʜʠʤʳ ʫʩʪʨʦʡʩʪʚʘ, ʦʙʣʘʜʘʶʱʠʝ ʨʘʩʩʝʢʘʶʱʠʤʠ ʠ ʛʝʤʦ-
ʩʪʘʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʵʣʝʢʪʨʦʢʦʘʛʫʣʷʮʠʷ, ʘʨʛʦʥʦ-
ʧʣʘʟʤʝʥʥʘʷ, ʭʦʣʦʜʥʦ-ʧʣʘʟʤʝʥʥʘʷ ʢʦʘʛʫʣʷʮʠʷ, ʣʘʟʝʨ ʠ 
ʪ.ʜ.). ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʛʝʤʦʩʪʘ-
ʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʅʝ ʷʚʣʷʝʪʩʷ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʝʤ ʢ 
ʪʦʨʘʢʦʩʢʦʧʠʯʝʩʢʠʤ ʦʧʝʨʘʮʠʷʤ. 
ʂ ʪʨʝʪʴʝʡ ʩʪʘʜʠʠ ʦʪʥʝʩʝʥ ʩʧʘʝʯʥʳʡ ʧʨʦʮʝʩʩ, ʪʨʝ-

ʙʫʶʱʠʡ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʭʠʨʫʨʛʘ 
ʧʦ ʨʘʟʜʝʣʝʥʠʶ ʩʧʘʝʢ, ʘ ʪʘʢʞʝ ʫʩʪʨʦʡʩʪʚʘ, ʦʙʣʘʜʘʶʱʠʝ 
ʨʘʩʩʝʢʘʶʱʠʤʠ ʠ ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ 
ʧʨʝʧʘʨʘʪʳ ʩ ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʠʥʛʠʙʠʪʦʨʳ 
ʧʨʦʪʝʦʣʠʟʘ, ʉɿʇ). ʅʝ ʷʚʣʷʝʪʩʷ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʝʤ ʢ 
ʪʦʨʘʢʦʩʢʦʧʠʯʝʩʢʠʤ ʦʧʝʨʘʮʠʷʤ, ʦʜʥʘʢʦ ʧʨʦʚʝʜʝʥʠʝ ʧʦ-
ʩʣʝʜʥʠʭ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. 
ʏʝʪʚʝʨʪʘʷ ʩʪʘʜʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʝʤ ʢ 

ʵʥʜʦʚʠʜʝʦʪʦʨʘʢʘʣʴʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʘʤ. ʉʧʘʝʯʥʳʡ 
ʧʨʦʮʝʩʩ, ʪʨʝʙʫʶʱʠʡ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ, ʦʧʳʪʘ ʠ 
ʢʚʘʣʠʬʠʢʘʮʠʠ ʭʠʨʫʨʛʘ ʧʦ ʨʘʟʜʝʣʝʥʠʶ ʩʧʘʝʢ, ʘ ʪʘʢʞʝ 
ʫʩʪʨʦʡʩʪʚʘ, ʦʙʣʘʜʘʶʱʠʝ ʨʘʩʩʝʢʘʶʱʠʤʠ ʠ ʛʝʤʦʩʪʘʪʠʯʝ-
ʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʧʨʝʧʘʨʘʪʳ ʢʨʦʚʠ (ʵʨ.ʤʘʩʩʘ, ʉɿʇ). 
ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʦʧʝʨʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʤ 
«ʦʪʢʨʳʪʳʤ» ʩʧʦʩʦʙʦʤ.  
ɺʪʦʨʳʤ ʵʪʘʧʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʚʤʝʩʪʥʦ ʩ ʨʝʥʪʛʝʥʦ-

ʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʦʡ, ʦʧʨʝʜʝʣʝʥʳ ʨʝʥʪʛʝʥʦʩʢʦʧʠʯʝʩʢʠʝ 
ʠ ʪʦʤʦʛʨʘʬʠʯʝʩʢʠʝ (ʉʂʊ) ʢʨʠʪʝʨʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʣʠ-
ʯʠʷ ʩʧʘʝʢ: 1) ʫʪʦʣʱʝʥʠʝ ʧʣʝʚʨʳ ʙʦʣʝʝ 2 ʤʤ; 2) ʥʝʨʘʚʥʦ-

ɿʘʙʦʣʝʚʘʥʠʝ ʂʦʣ. ʉʪʘʜʠʷ I ʉʪʘʜʠʷ II  ʉʪʘʜʠʷ III  ʉʪʘʜʠʷ IV  

ɸʙʩ. ʆʪʥ. ɸʙʩ. ʆʪʥ. ɸʙʩ. ʆʪʥ. ɸʙʩ. ʆʪʥ. 

1)ʀʥʬ.ʪʫʙ-ʟ 255 49 19,2% 55 21,5% 83 32,5% 14 5,4% 

2)ʍʨ.ʪʫʙ-ʟ 9 - - 3 33,3% 3 33,3% 3 33,3% 

3) C-r ʣʝʛʢʠʭ 27 2 7,4% 11 40,7% 5 18,5% 3 11% 

4) ɼʦʙʨ.ʦʙʨ-ʥʠʷ ʣʝʛʢʠʭ 8 - - 1 12,5% 1 12,5% - - 

5) neo ʧʣʝʚʨʳ 10 - - 1 10% 3 30% 2 20% 

6) ɼʇʃ 29 12 41,3% 7 24,1% - - 1 3,4% 

7) ʙʨʦʥʭʦʵʢʪʘʟʳ 23 - - 9 39% 5 21,7% 2 8,6% 

8) ʧʥʝʚʤʦʥʠʠ 3 - - 1 33% 1 33% - - 

9) ʢʠʩʪʳ 17 2 11,7% 1 5,8% 3 17,6% 1 5,8% 

10) ʤʠʢʦʟʳ 4 - - 2 50% 1 25% - - 

11) ʩʝʢʚʝʩʪʨʘʮʠʷ 2 1 50% 1 50% - - - - 

12) ʙʫʣʣʝʟʥʘʷ ʵʤʬʠʟʝʤʘ 15 5 33% 4 26% 2 13% - - 

ʊʘʙʣʠʮʘ 1.  

ɿʘʙʦʣʝʚʘʥʠʝ ʉʪʘʜʠʷ 0 ʉʪʘʜʠʷ I  ʉʪʘʜʠʷ II  ʉʪʘʜʠʷ III  ʉʪʘʜʠʷ IV  

ʀʥʬ.ʪʫʙ-ʟ 43,6% 48,9% 74,5% 79,5% 64,3% 

ʍʨ.ʪʫʙ-ʟ - - 66,6% 100% 66,6% 

C-r ʣʝʛʢʠʭ 69,3% 50% 45,5% 60% 66,6% 

ɼʦʙʨ.ʦʙʨ-ʥʠʷ ʣʝʛʢʠʭ 42,8% - 0% 100% - 

neo ʧʣʝʚʨʳ 20% - 100% 66,6% 100% 

ɼʇʃ 55,5% 58,3% 57,1% - 100% 

ʙʨʦʥʭʦʵʢʪʘʟʳ 37,4% - 77,7% 80% 50% 

ʢʠʩʪʳ 80% 50% 100% 33,3% 0% 

ʙʫʣʣʝʟʥʘʷ ʵʤʬʠʟʝʤʘ 75% 60% 75% 50% - 

ʊʘʙʣʠʮʘ 2.  
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ʤʝʨʥʦʝ ʫʪʦʣʱʝʥʠʝ ʣʠʩʪʢʦʚ ʧʣʝʚʨʳ, ʯʘʱʝ ʚʩʝʛʦ ʩ ʬʠʙ-
ʨʦʟʥʳʤʠ ʣʠʥʝʡʥʳʤʠ ʪʷʞʘʤʠ; 3) ʧʣʦʪʥʦʩʪʴ ʦʪ 40 ʜʦ 80 
ʝʜ. HU [6]; 4) ʨʝʥʪʛʝʥʦʩʢʦʧʠʯʝʩʢʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʥʠʞʝ-
ʥʠʝ ʧʦʜʚʠʞʥʦʩʪʠ ʢʫʧʦʣʘ ʜʠʘʬʨʘʛʤʳ. [5] 
ɺʳʧʦʣʥʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʢʘʨʪ 402 ʙʦʣʴʥʳʭ, ʧʨʦʣʝʯʝʥʥʳʭ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʪʦʨʘ-
ʢʘʣʴʥʦʤ ʦʪʜʝʣʝʥʠʠ ɻʋɿ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʥʦʡ ʢʣʠʥʠʯʝ-
ʩʢʦʡ ʙʦʣʴʥʠʮʳ ʠ ʚ ʪʫʙʝʨʢʫʣʝʟʥʦʤ ʣʝʛʦʯʥʦ-
ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ɻʋɿ ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 
ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʙʦʣʴʥʠʮʳ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʚʳʙʦʨ-
ʢʫ ʚʟʷʪʳ ʩʣʫʯʘʠ ʩ ʧʨʦʚʝʜʝʥʥʳʤ ʜʦʦʧʝʨʘʮʠʦʥʥʳʤ ʦʙʩʣʝ-
ʜʦʚʘʥʠʝʤ ʚ ʦʙʲʝʤʝ, ʚʢʣʶʯʘʶʱʝʤ ʩʧʠʨʘʣʴʥʫʶ ʢʦʤʧʴʶ-
ʪʝʨʥʫʶ ʪʦʤʦʛʨʘʬʠʶ, ʨʝʥʪʛʝʥʦʩʢʦʧʠʶ, ʠ ʧʦʩʣʝʜʫʶʱʠʤ 
ʭʠʨʫʨʛʠʯʝʩʢʠʤ ʣʝʯʝʥʠʝʤ. ʀʩʢʣʶʯʘʣʠʩʴ ʚʘʨʠʘʥʪʳ ʩ 
ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʝʤ ʥʘ ʧʝʨʝʥʝʩʝʥʥʳʝ ʛʥʦʡʥʳʝ 
ʧʣʝʚʨʠʪʳ, ʛʝʤʦʪʦʨʘʢʩʳ ʠ ʜʨʫʛʠʝ ʷʚʥʳʝ ʧʨʠʟʥʘʢʠ ʦʙʣʠ-
ʪʝʨʘʮʠʠ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ.  
ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʧʘʝʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʦ 

ʚʨʝʤʷ ʦʧʝʨʘʮʠʡ ʠ ʫʩʠʣʠʡ ʧʦ ʚʳʜʝʣʝʥʠʶ ʣʝʛʢʦʛʦ ʦʧʨʝʜʝ-
ʣʝʥʳ ʩʪʘʜʠʠ, ʩʦʛʣʘʩʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 
ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʩ 
ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʦʧʝʨʘʮʠʦʥʥʦʛʦ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʛʦ 
ʦʙʩʣʝʜʦʚʘʥʠʷ.  
ʈʝʟʫʣʴʪʘʪʳ. ʇʦ ʜʘʥʥʳʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʛʠʩʪʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʟʦʣʦʛʠʠ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ 
ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 1) ʠʥʬʠʣʴʪʨʘʪʠʚʥʳʡ ʪʫʙʝʨʢʫʣʝʟ, ʚ 
ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʭʦʜʦʤ ʚ ʪʫʙʝʨʢʫʣʦʤʳ ï 255, 2) ʭʨʦʥʠʯʝ-
ʩʢʠʝ ʬʦʨʤʳ ʪʫʙʝʨʢʫʣʝʟʘ ʚ ʪʦʤ ʯʠʩʣʝ ʬʠʙʨʦʟʥʦ-
ʢʘʚʝʨʥʦʟʥʳʡ ï 9, 3) ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʣʝʛ-
ʢʠʭ ï 27, 4) ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʣʝʛʢʠʭ ï 8, 
5) ʦʧʫʭʦʣʠ ʧʣʝʚʨʳ ï 10, 6) ʜʠʩʩʝʤʠʥʠʨʦʚʘʥʥʳʝ ʧʨʦʮʝʩ-
ʩʳ ʣʝʛʢʠʭ ï 29, 7) ʙʨʦʥʭʦʵʢʪʘʟʳ ï 23, 8) ʧʥʝʚʤʦʥʠʠ, ʚ 
ʪ.ʯ. ʢʘʨʥʠʬʠʮʠʨʫʶʱʠʝ ï 3, 9) ʢʠʩʪʳ ʣʝʛʢʠʭ ʠ ʩʨʝʜʦʩʪʝ-
ʥʠʷ ï 17, 10) ʛʨʠʙʢʦʚʳʝ ʧʦʨʘʞʝʥʠʷ ʣʝʛʢʠʭ ï 4, 11) ʩʝʢ-
ʚʝʩʪʨʘʮʠʷ ï 2, 12)ʙʫʣʣʝʟʥʘʷ ʵʤʬʠʟʝʤʘ ï 15. 
ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʩʪʘʜʠʷʤ ʪʷʞʝʩʪʠ ʩʧʘʝʯʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʥʦʟʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 1. 
ʆʪʩʫʪʩʪʚʠʝ ʩʧʘʝʢ (ʩʪʘʜʠʷ 0) ʚʳʷʚʣʝʥʦ ʚ: 75% ʩʣʫʯʘ-

ʝʚ ʧʨʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʷʭ ʣʝʛʢʠʭ, ʧʨʠ ʢʠʩʪʘʭ 
ʨʘʟʣʠʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ï 59,1%, ʧʨʠ ʙʫʣʣʝʟʥʦʡ ʵʤʬʠʟʝ-
ʤʝ ï 41%, ʧʨʠ ʙʨʦʥʭʦʵʢʪʘʟʘʭ ï 40,7%, ʧʨʠ ʦʧʫʭʦʣʷʭ 
ʧʣʝʚʨʳ ï ʚ 40%, ʧʨʠ ʧʥʝʚʤʦʥʠʷʭ ï 34%, ʧʨʠ ɼʇʃ ï 
31,2%, ʤʠʢʦʟʘʭ ï 25%, ʧʨʠ ʨʘʢʘʭ ʣʝʛʢʠʭ ï 22,4%, ʧʨʠ 
ʠʥʬʠʣʴʪʨʘʪʠʚʥʦʤ ʪʫʙʝʨʢʫʣʝʟʝ ï 21,4%. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 
ʭʨʦʥʠʯʝʩʢʠʭ ʬʦʨʤ ʪʫʙʝʨʢʫʣʝʟʘ ʠ ʩʝʢʚʝʩʪʨʘʮʠʡ ʠʤʝʣʩʷ 
ʨʘʟʥʦʡ ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʧʘʝʯʥʳʡ ʧʨʦʮʝʩʩ. 
ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ 

ʫʢʘʟʘʥʠʡ ʥʘ ʩʧʘʡʢʠ ʩʦʩʪʘʚʠʣ: 0 cʪʘʜʠʷ ï 32 ʛʦʜʘ, 1 ʩʪʘ-
ʜʠʷ ï 34 ʛʦʜʘ, 2 ʩʪʘʜʠʷ ï 34,4 ʛʦʜʘ, 3 ʩʪʘʜʠʷ ï 37,5 ʣʝʪ, 4 
ʩʪʘʜʠʷ ï 29,2 ʛʦʜʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʛʦ 

(ʩʧʠʨʘʣʴʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʠ ʨʝʥʪʛʝʥʦʩʢʦ-
ʧʠʷ) ʘʥʘʣʠʟʘ ʠʟʣʦʞʝʥʳ ʥʠʞʝ. 
ɺ 0 ʩʪʘʜʠʠ ʪʷʞʝʩʪʠ ʩʧʘʝʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ 1 ʨʝʥʪʛʝ-

ʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʠʟʥʘʢʫ (ʫʪʦʣʱʝʥʠʝ ʧʣʝʚʨʳ ʙʦʣʝʝ 
2ʤʤ) ʣʦʞʥʦ-ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʧʨʦʛʥʦʟʘ ʚʳ-
ʷʚʣʝʥʦ ʚ 38,35% ʩʣʫʯʘʝʚ, ʧʦ 2-ʤʫ (ʥʝʨʘʚʥʦʤʝʨʥʘʷ ʪʦʣ-

ʱʠʥʘ ʧʣʝʚʨʳ ʩ ʬʠʙʨʦʟʥʳʤʠ ʚʥʫʪʨʠʣʝʛʦʯʥʳʤʠ ʪʷʞʘʤʠ) 
ï ʚ 28,8%,  ʧʦ 3-ʤʫ (ʧʣʦʪʥʦʩʪʴ ʫʪʦʣʱʝʥʠʷ ʦʪ 40 ʜʦ 80ʝʜ. 
HU) ï ʚ 39,7%, ʧʦ 4-ʤʫ (ʨʝʥʪʛʝʥʦʩʢʦʧʠʯʝʩʢʠ ʩʥʠʞʝʥʠʝ 
ʧʦʜʚʠʞʥʦʩʪʠ ʜʠʘʬʨʘʛʤʳ) ï ʚ 1,4%. 
ɺ I ʩʪʘʜʠʠ ʧʦ ʧʝʨʚʦʤʫ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʠʟʥʘ-

ʢʫ ʣʦʞʥʦ-ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʧʨʦʛʥʦʟʘ ʚʳʷʚʣʝ-
ʥʦ ʚ 58,8% ʩʣʫʯʘʝʚ, ʧʦ 2-ʤʫ  ï ʚ 54,9%,  ʧʦ 3-ʤʫ ï ʚ 
52,9%. ɺʠʟʫʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʜʚʠʞʥʦʩʪʠ ʜʠʘʬʨʘʛʤʳ 
ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʳʨʘʞʝʥʥʦʛʦ ʩʧʘʝʯʥʦʛʦ ʧʨʦʮʝʩʩʘ 
ʩ ʬʠʙʨʦʟʥʳʤʠ ʥʘʧʣʘʩʪʦʚʘʥʠʷʤʠ. ʇʨʠ ʜʘʥʥʦʡ ʩʪʘʜʠʠ ʧʦ 
4-ʤʫ ʧʨʠʟʥʘʢʫ ʨʘʩʭʦʞʜʝʥʠʷ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ. 
ɺʦ II ʩʪʘʜʠʠ ʧʦ ʧʝʨʚʦʤʫ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʠ-

ʟʥʘʢʫ ʣʦʞʥʦ-ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʧʨʦʛʥʦʟʘ ʚʳ-
ʷʚʣʝʥʦ ʚ 38,5% ʩʣʫʯʘʝʚ, ʧʦ 2-ʤʫ  ï ʚ 43%,  ʧʦ 3-ʤʫ ï ʚ 
27,7%. ɺ 7,7% ʠʤʝʣʠʩʴ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 
ʩʥʠʞʝʥʠʷ ʧʦʜʚʠʞʥʦʩʪʠ ʜʠʘʬʨʘʛʤʳ. 
ɺʦ III ʩʪʘʜʠʠ ʧʦ ʧʝʨʚʦʤʫ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʠ-

ʟʥʘʢʫ ʣʦʞʥʦ-ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʧʨʦʛʥʦʟʘ ʚʳ-
ʷʚʣʝʥʦ ʚ 28% ʩʣʫʯʘʝʚ, ʧʦ 2-ʤʫ  ï ʚ 40,4%,  ʧʦ 3-ʤʫ ï ʚ 
11,24%. ɺ 6,74% ʠʤʝʣʠʩʴ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 
ʩʥʠʞʝʥʠʷ ʧʦʜʚʠʞʥʦʩʪʠ ʜʠʘʬʨʘʛʤʳ. 
ɺ IV ʩʪʘʜʠʠ ʪʷʞʝʩʪʠ ʩʧʘʝʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʧʝʨʚʦʤʫ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʠʟʥʘʢʫ ʣʦʞʥʦ-ʦʪʨʠʮʘʪʝʣʴʥʦʝ 
ʨʘʩʭʦʞʜʝʥʠʝ ʧʨʦʛʥʦʟʘ ʚʳʷʚʣʝʥʦ ʚ 20% ʩʣʫʯʘʝʚ, ʧʦ 2-ʤʫ  
ï ʚ 40%,  ʧʦ 3-ʤʫ ï ʚ 25%, ʧʦ 4-ʤʫ ï ʚ 50%. 
ʇʦ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤ ʝʜʠʥʠʮʘʤ ʩʦʚʧʘʜʝʥʠʷ ʩʪʘʜʠʠ ʩ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ (ʜʚʘ ʠ ʙʦʣʝʝ) ʦʪʤʝʯʝ-
ʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
ʅʫʣʝʚʦʡ ʠ ʩʪʦʧʨʦʮʝʥʪʥʳʡ ʨʝʟʫʣʴʪʘʪʳ ʩʚʷʟʘʥʳ ʩ 

ʝʜʠʥʠʯʥʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʠ ʥʝ ʷʚʣʷʶʪʩʷ ʜʦʩʪʦʚʝʨʥʳ-
ʤʠ. 
ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦ-

ʜʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʧʘʝʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʣʝʚʨʘʣʴʥʦʡ 
ʧʦʣʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʩʫʙʲʝʢʪʠʚʥʳ ʠ ʟʘʚʠʩʷʪ ʢʘʢ ʦʪ ʚʳʩʦ-
ʢʦʡ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢ ʠ ʦʪ 
ʦʧʳʪʘ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʘ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʝ 
ʩʦʚʧʘʜʝʥʠʷ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʦʙʥʘʨʫʞʝʥʳ ʧʨʠ ʭʨʦ-
ʥʠʯʝʩʢʦʤ ʪʫʙʝʨʢʫʣʝʟʝ ʣʝʛʢʠʭ,  ʙʫʣʣʝʟʥʦʡ ʵʤʬʠʟʝʤʝ, 
ʜʠʩʩʝʤʠʥʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʘʭ.  
ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʫ-

ʜʠʪʴ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 
ʦʙʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʜʦʩʪʦʚʝʨʥʦʡ ʜʦʦʧʝʨʘʮʠʦʥʥʦʡ ʦʮʝʥʢʠ 
ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʧʘʝʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʣʝʚʨʘʣʴʥʳʭ ʧʦ-
ʣʦʩʪʷʭ. ʊʨʝʙʫʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʚʦʧʨʦʩʘ ʧʨʦ-
ʛʥʦʟʠʨʦʚʘʥʠʷ ʦʙʣʠʪʝʨʘʮʠʠ ʧʦʣʦʩʪʠ ʠ ʚʳʨʘʞʝʥʥʦʩʪʠ 
ʧʣʝʚʨʘʣʴʥʳʭ ʩʧʘʝʢ.  
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Yu.P.Krotov, M.A.Bedrik   
RADIOLOGICAL ABILITI ES IN PREDICTION OF COMMISSURAL INTENSITY IN PLEURAL CAVITY    

Rostov regional specialized tubercular hospital, Rostov regional clinical hospital, Rostov-on-Don, Russia    
Abstract:  
In our days thoracoscopic method in diagnostics and treatment get the most expansion in modern thoracic surgery. 

The local contra-indications are strong commissural process and pleural obliteration. Complex method of pre-surgical 
prediction of commissural intensity in pleural cavity is needed for the improvement rendering of medical help and opera-
tional safety.  The surgical classification and radiological measures get involved.  The possibilities of radiological method 
in diagnostics pleural commissural process were studied.  Because of subjectivism and necessity of high-tech equipment 
radiology is not sufficient method in this case. This subject is needed to further study . 

Key words: pleural cavity, adhesions; commissures, pleural obliteration, thoracoscopy, omputed, thoracic surgery    
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ʂ.ʄʘʣʝʝʚ*, ɺ.ʂʥʷʞʝʚ**   

ʋʉʊʈʆʁʉʊɺʆ, ʌʀʂʉʀʈʋʖʋʉʊʈʆʁʉʊɺʆ, ʌʀʂʉʀʈʋʖʋʉʊʈʆʁʉʊɺʆ, ʌʀʂʉʀʈʋʖʑɽɽ ʊɽʃʆ ɹʆʃʔʅʆɻʆ ʑɽɽ ʊɽʃʆ ɹʆʃʔʅʆɻʆ ʑɽɽ ʊɽʃʆ ɹʆʃʔʅʆɻʆ    
ʂ ʆʇɽʈɸʎʀʆʅʅʆʄʋ ʉʊʆʃʋ ʂ ʆʇɽʈɸʎʀʆʅʅʆʄʋ ʉʊʆʃʋ ʂ ʆʇɽʈɸʎʀʆʅʅʆʄʋ ʉʊʆʃʋ       

*ʌʠʨʤʘ ʄʘʣʝʝʚ-ʋʥʠʢʦʥʩʫʣʪ, **ʂʣʠʥʠʢʘ ʧʦ ʩʦʩʫʜʠʩʪʦʡ ʭʠʨʫʨʛʠʠ, ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʙʦʣʴʥʠʮʘ Ăʉʚ.ɸʥʥʘò, 

ɺʘʨʥʘ, ɹʦʣʛʘʨʠʷ      

ɸʥʥʦʪʘʮʠʷ: 
ʇʨʝʜʣʦʞʝʥʦ  ʩʧʝʮʠʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʥʘʜʝʞʥʦ ʬʠʢʩʠʨʫʶʱʝʝ ʪʝʣʦ ʙʦʣʴʥʦʛʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣ-

ʥʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ  ʙʦʢʦʚʦʡ ʧʦʟʠʮʠʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  
ʆʧʝʨʘʮʠʦʥʥʳʡ ʩʪʦʣ, ʧʦʣʦʞʝʥʠʝ ʙʦʣʴʥʦʛʦ ʥʘ ʦʧʝʨʘʮʠʠ  

ɺ ʧʨʘʢʪʠʢʝ ʨʘʟʣʠʯʥʳʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʧʝʮʠʘʣʴ-
ʥʳʭ ʘʥʛʠʦʭʠʨʫʨʛʠʯʝʩʢʠʭ, ʫʨʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʥʝʢʦʣʦʛʠʯʝ-
ʩʢʠʭ ʠ ʪʦʨʘʢʘʣʴʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ    ʚʤʝʰʘʪʝʣʴʩʪʚ, ʧʨʦ-
ʠʟʚʦʜʠʤʳʭ ʚ ʙʦʢʦʚʦʡ ʧʦʟʠʮʠʠ, ʥʝʦʙʭʦʜʠʤʘ  ʩʪʘʙʠʣʴʥʘʷ 
ʬʠʢʩʘʮʠʷ ʪʝʣʘ ʙʦʣʴʥʦʛʦ ʢ ʦʧʝʨʘʮʠʦʥʥʦʤʫ ʩʪʦʣʫ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʵʪʦʡ ʮʝʣʠ  ʧʦʜʨʫʯʥʳʭ  ʩʨʝʜʩʪʚʘ ʚ 

ʚʠʜʝ ʢʦʞʘʥʳʭ ʧʦʜʫʰʝʢ ʪʨʝʫʛʦʣʴʥʦʡ ʬʦʨʤʳ, ʚʘʣʠʢʦʚ, 
ʨʫʣʦʥʦʚ ʠʟ ʧʨʦʩʪʳʥʝʡ ʠ ʪ.ʜ. ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ 
ʩʧʦʣʟʘʥʠʶ ʪʝʣʘ ʧʘʮʠʝʥʪʘ   ʚ ʧʨʦʮʝʩʩʝ  ʦʧʝʨʘʮʠʠ, ʯʪʦ 
ʫʚʝʣʠʯʠʚʘʝʪ  ʠ ʙʝʟ ʪʦʛʦ ʥʝʤʘʣʳʝ ʧʨʦʙʣʝʤʳ , ʩʪʦʷʱʠʝ 
ʧʝʨʝʜ ʦʧʝʨʘʪʦʨʦʤ ʠ ʘʩʩʠʩʪʠʨʫʶʱʠʤʠ ʭʠʨʫʨʛʘʤʠ ʚ ʫʩʣʦ-
ʚʠʷʭ ʨʘʙʦʪʳ ʚ ʫʟʢʦʡ ʠ ʛʣʫʙʦʢʦʡ, ʯʘʩʪʦ ʥʝʜʦʩʪʘʪʦʯʥʦ 
ʦʩʚʝʱʝʥʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʨʘʥʝ [1]. 
ʉʪʦʠʤʦʩʪʴ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʩʪʦʣʘ, ʩʥʘʙʞʝʥʥʦʛʦ ʧʦʣ-

ʥʳʤ ʢʦʤʧʣʝʢʪʦʤ ʦʧʮʠʡ [2, 3, 4],  ʦʯʝʥʴ ʚʳʩʦʢʘ, ʘ ʟʥʘʯʠ-
ʪʝʣʴʥʘʷ ʯʘʩʪʴ  ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʧʨʘʢʪʠ-
ʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʧʝʨʘʮʠʦʥʥʳʭ ʟʘʣʘʭ , ʧʨʝʜʥʘ-
ʟʥʘʯʝʥʥʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 
ʧʨʦʬʠʣʷ. 
ʅʘʤʠ ʧʨʝʜʣʦʞʝʥʦ  ʩʧʝʮʠʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʥʘʜʝʞʥʦ 

ʬʠʢʩʠʨʫʶʱʝʝ ʪʝʣʦ ʙʦʣʴʥʦʛʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣ-
ʥʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ  ʙʦʢʦʚʦʡ ʧʦʟʠʮʠʠ. 
1. ʋʩʪʨʦʡʩʪʚʦ ʩʦʩʪʦʠʪ ʠʟ ʩʢʦʣʴʟʷʱʝʛʦ ʬʠʢʩʘʪʦʨʘ, ʢʦʪʦ-
ʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʢʨʝʧʣʝʥʠʝ ʢ ʙʦʢʦʚʳʤ ʰʠʥʘʤ 
(ʨʝʣʴʩʘʤ)  ʦʧʝʨʘʮʠʦʥʥʦʛʦ  ʩʪʦʣʘ. ʀʩʧʦʣʴʟʫʝʤʳʡ ʤʘʪʝ-
ʨʠʘʣ: ʭʨʦʤʦʥʠʢʝʣʝʚʘʷ ʩʪʘʣʴ (ʌʠʛ.1). 

2. ɺʝʨʪʠʢʘʣʴʥʘʷ ʢʦʣʦʥʥʘ (ʌʠʛ.2), ʧʨʠʢʨʝʧʣʷʶʱʘʷʩʷ ʢ  
ʬʠʢʩʘʪʦʨʫ (ʌʠʛ.3).   ʅʦʩʠʪ ʥʘ ʩʝʙʝ ʦʩʪʘʣʴʥʳʝ ʵʣʝʤʝʥ-
ʪʳ. ʄʘʪʝʨʠʘʣ: ʪʦʪ ʞʝ, ʬ14ʝ=400ʤʤ 

3. ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ  ʧʣʝʯʦ (ʌʠʛ.4), ʟʘʢʨʝʧʣʷʶʱʝʝʩʷ ʧʦʜ-
ʚʠʞʥʦ ʢ ʢʦʣʦʥʥʝ  ʠ ʩ ʧʦʤʦʱʴʶ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʩʠʩ-
ʪʝʤʳ (ʌʠʛ.5) ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʛʣʘʞ ʦʧʦʨʥʦʡ ʧʣʘʥʢʠ. 
ʄʘʪʝʨʠʘʣ: ʪʦʪ ʞʝ 

4. ʆʧʦʨʥʘʷ ʧʣʘʥʢʘ (ʌʠʛ.6). ʇʦʜʧʠʨʘʝʪ ʩʧʠʥʫ ʠʣʠ ʚʝʨʭ-
ʥʶʶ ʯʘʩʪʴ ʙʝʜʨʘ ʧʘʮʠʝʥʪʘ ʥʘ ʦʧʝʨʘʮʠʦʥʥʦʤ ʩʪʦʣʝ ʠ 
ʥʦʩʠʪ ʩʠʩʪʝʤʫ (ʌʠʛ.7) ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʬʠʢʩʘʮʠʠ. 
ʄʘʪʝʨʠʘʣ: ʪʦʪ ʞʝ, ʘ ʪʘʢʞʝ ʧʣʘʩʪʤʘʩʩʘ, ʧʦʨʦʣʦʥ, ʢʦʞʘ. 

5. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʬʠʢʩʠʨʫʶʱʘʷ ʩʠʩʪʝʤʘ (ʌʠʛ.8). ʂ 
ʦʧʦʨʥʦʡ ʧʣʘʥʢʝ ʧʨʠʢʨʝʧʣʷʶʪʩʷ ʜʚʘ ʨʝʤʥʷ, ʧʨʠ ʟʘʪʷ-
ʛʠʚʘʥʠʠ ʢʦʪʦʨʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʪʷʞʝʢ/ʧʨʷʞʝʢ/ ʩʦʟʜʘ-
ʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʩʪʘʙʠʣʴʥʦʡ ʬʠʢʩʘʮʠʠ ʧʘʮʠʝʥʪʘ ʢ 
ʦʧʝʨʘʮʠʦʥʥʦʤʫ ʩʪʦʣʫ. ʄʘʪʝʨʠʘʣ: ʨʝʤʥʠ (ʪʝʢʩʪʠʣʴ), 
ʧʣʘʩʪʤʘʩʩʘ. 
ʀʩʧʦʣʴʟʦʚʘʥʥʦʝ ʚ ʧʨʦʮʝʩʩʝ  ʧʝʨʚʳʭ ʞʝ 15 ʦʧʝʨʘʮʠʡ 

(ʧʦʷʩʥʠʯʥʦʡ ʩʠʤʧʘʪʵʢʪʦʤʠʠ  ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʙʨʶʰʠʥʥʦ-
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ʌʠʛ.1.  ʉʢʦʣʴʟʷʱʠʡ  ʬʠʢʩʘʪʦʨ  

ʌʠʛ.2. ʠ ʌʠʛ. 3  ɺʝʨʪʠʢʘʣʴʥʘʷ ʢʦʣʦʥʥʘ, ʧʨʠʢʨʝʧʣʝʥʥʘʷ ʢ ʬʠʢʩʘʪʦʨʫ   
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ʛʦ ʜʦʩʪʫʧʘ), ʧʨʝʜʣʦʞʝʥʥʦʝ ʥʘʤʠ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʬʠʢʩʘ-
ʮʠʠ ʙʦʣʴʥʦʛʦ ʢ ʦʧʝʨʘʮʠʦʥʥʦʤʫ ʩʪʦʣʫ ʧʨʠ ʭʠʨʫʨʛʠʯʝ-
ʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ, ʪʨʝʙʫʶʱʠʭ ʙʦʢʦʚʦʡ ʧʦʟʠʮʠʠ, 
ʧʦʜʪʚʝʨʜʠʣʦ, ʯʪʦ ʦʧʠʩʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʫʜʦʙʥʦ ʚ ʦʙʨʘ-
ʱʝʥʠʠ (ʌʠʛ.9 ʠ 10), ʦʜʠʥʘʢʦʚʦ ʥʘʜʝʞʥʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 
ʨʦʩʪʘ ʠ ʚʝʩʘ ʙʦʣʴʥʦʛʦ (ʌʠʛ.11) ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠ-
ʤʘʣʴʥʳʡ ʜʦʩʪʫʧ ʢ ʦʧʝʨʘʮʠʦʥʥʦʤʫ ʧʦʣʶ (ʌʠʛ.12), ʩʦʟʜʘ-
ʝʪ ʥʘʠʙʦʣʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʫʜʦʙʥʦʝ ʧʦʣʦʞʝʥʠʝ ʜʣʷ 
ʦʧʝʨʠʨʫʶʱʝʛʦ ʭʠʨʫʨʛʘ, ʥʝ ʩʦʟʜʘʝʪ ʧʨʦʙʣʝʤ ʜʣʷ ʦʯʠʩʪ-
ʢʠ,  ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʙʦʪʢʫ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤʠ ʨʘʩʪʚʦʨʘ-
ʤʠ. 
ʅʝʤʘʣʦʚʘʞʥʦ, ʯʪʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʧʠʩʘʥʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ  ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʝʜʦʨʦʛʠʝ  ʤʘʪʝʨʠʘʣʳ, ʦʥʦ 
ʥʝʩʣʦʞʥʦ ʠ ʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʝ ʣʝʛʢʦ ʚʳʧʦʣʥʠʤʦ  ʜʘʞʝ ʚ 
ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. 
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ʌʠʛ.5. ʊʝʣʝʩʢʦʧʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ  

ʌʠʛ.7. ʇʦʣʥʦʩʪʴʶ ʩʦʙʨʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ   

ʌʠʛ.8. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʬʠʢʩʠʨʫʶʱʘʷ ʩʠʩʪʝʤʘ    
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