
 

ISSN 2520-6990 

ISSN 2520-2480 

Colloquium-ƧƻǳǊƴŀƭ Ѕ15 (67), 2020 

/ȊťǏŏ м 

(Warszawa, Polska) 

Redaktor naczelny - tŀǿŜƱ bƻǿŀƪ 
Ewa Kowalczyk 

Rada naukowa 
¶ Dorota Dobija - ǇǊƻŦŜǎƻǊ ƛ ǊŀŎƘǳƴƪƻǿƻǏŎƛ ƛ ȊŀǊȊŊŘȊŀƴƛŀ ƴŀ ǳƴƛǿŜǊǎȅǘŜŎƛŜ YƻȋƳƛƵǎƪƛŜƎƻ 

¶ Jemielniak Dariusz - profesor dyrektor centrum naukowo-badawczego w zakresie organizacji i miejsc pracy, kierownik 
ƪŀǘŜŘǊȅ ȊŀǊȊŊŘȊŀƴƛŀ aƛťŘȊȅƴŀǊƻŘƻǿŜƎƻ ǿ YǳΦ 

¶ aŀǘŜǳǎȊ WŀōƱƻƵǎƪƛ - politechnika Krakowska im. ¢ŀŘŜǳǎȊŀ YƻǏŎƛǳǎȊƪƛΦ 

¶ Henryka Danuta Stryczewska ς profesor, dziekan ǿȅŘȊƛŀƱǳ ŜƭŜƪǘǊƻǘŜŎƘƴƛƪƛ ƛ ƛƴŦƻǊƳŀǘȅƪƛ tƻƭƛǘŜŎƘƴƛƪƛ [ǳōŜƭǎƪƛŜƧ. 

¶ Bulakh Iryna Valerievna - ǇǊƻŦŜǎƻǊ ƴŀŘȊǿȅŎȊŀƧƴȅ ǿ ƪŀǘŜŘǊȊŜ ǇǊƻƧŜƪǘƻǿŀƴƛŀ ǏǊƻŘƻǿƛǎƪŀ ŀǊŎƘƛǘŜƪǘƻƴƛŎȊƴŜƎƻΣ YƛƧƻǿǎƪƛ 
narodowy Uniwersytet budownictwa i architektury. 

¶ Leontiev Rudolf Georgievich - ŘƻƪǘƻǊ ƴŀǳƪ ŜƪƻƴƻƳƛŎȊƴȅŎƘΣ ǇǊƻŦŜǎƻǊ ǿȅȍǎȊŜƧ ƪƻƳƛǎƧƛ ŀǘŜǎǘŀŎȅƧƴŜƧΣ ƎƱƽǿƴȅ ƴŀǳƪƻǿƛŜŎ 
ŦŜŘŜǊŀƭƴŜƎƻ ŎŜƴǘǊǳƳ ōŀŘŀǿŎȊŜƎƻ ŎƘŀōŀǊƻǿǎƪŀΣ ŘŀƭŜƪƻǿǎŎƘƻŘƴƛ ƻŘŘȊƛŀƱ ǊƻǎȅƧǎƪƛŜƧ ŀƪŀŘŜƳƛƛ ƴŀǳƪ 

¶ Serebrennikova Anna Valerievna - ŘƻƪǘƻǊ ǇǊŀǿŀΣ ǇǊƻŦŜǎƻǊ ǿȅŘȊƛŀƱǳ ǇǊŀǿŀ ƪŀǊƴŜƎƻ ƛ kryminologii uniwersytetu 
Moskiewskiego M.V. Lomonosova, Rosja 

¶ Skopa Vitaliy Aleksandrovich - doktor nauk historycznych, kierownik katedry filozofii i kulturoznawstwa 

¶ Pogrebnaya Yana Vsevolodovna - ŘƻƪǘƻǊ ŦƛƭƻƭƻƎƛƛΣ ǇǊƻŦŜǎƻǊ ƴŀŘȊǿȅŎȊŀƧƴȅΣ ǎǘŀǿǊƻǇƻƭǎƪƛ ǇŀƵǎtwowy Instytut 
pedagogiczny 

¶ Fanil Timeryanowicz Kuzbekov - ƪŀƴŘȅŘŀǘ ƴŀǳƪ ƘƛǎǘƻǊȅŎȊƴȅŎƘΣ ŘƻƪǘƻǊ ƴŀǳƪ ŦƛƭƻƭƻƎƛŎȊƴȅŎƘΦ ǇǊƻŦŜǎƻǊΣ ǿȅŘȊƛŀƱ 
Dziennikarstwa, Bashgosuniversitet 

¶ Kanivets Alexander Vasilievich - ƪŀƴŘȅŘŀǘ ƴŀǳƪ ǘŜŎƘƴƛŎȊƴȅŎƘΣ ŘƻŎŜƴǘ ǿȅŘȊƛŀƱǳ ŘȅǎŎȅǇƭƛƴȅ ƛƴȍȅƴƛŜǊƛƛ ƻƎƽƭƴŜƧ ǿȅŘȊƛŀƱǳ 
ƛƴȍȅƴƛŜǊƛƛ ƛ ǘŜŎƘƴƻƭƻƎƛƛ ǇŀƵǎǘǿƻǿŜƧ ŀƪŀŘŜƳƛƛ ǊƻƭƴƛŎȊŜƧ ǿ tƻƱǘŀǿƛŜ 

¶ Yavorska-±͜ǘƪƻǾǎƪŀ aƻƴƛƪŀ - ŘƻƪǘƻǊ ŜŘǳƪŀŎƧƛ Σ ǎȊƪƻƱŀ YǳȅŀǾǎƪȅ-Pomorsk w bidgoszczu, dziekan nauk o filozofii i biologii; 
doktor edukacji, profesor  

¶ Chernyak Lev Pavlovich - ŘƻƪǘƻǊ ƴŀǳƪ ǘŜŎƘƴƛŎȊƴȅŎƘΣ ǇǊƻŦŜǎƻǊΣ ƪŀǘŜŘǊŀ ǘŜŎƘƴƻƭƻƎƛƛ ŎƘŜƳƛŎȊƴŜƧ ƳŀǘŜǊƛŀƱƽǿ 
ƪƻƳǇƻȊȅǘƻǿȅŎƘ ƴŀǊƻŘƻǿȅ ǳƴƛǿŜǊǎȅǘŜǘ ǘŜŎƘƴƛŎȊƴȅ ǳƪǊŀƛƴȅ αtƻƭƛǘŜŎƘƴƛƪŀ ǿ YƛƧƻǿƛŜέ 

¶ Vorona-Slivinskaya Lyubov Grigoryevna - doktor nauk ekonomicznych, profesor, St. Petersburg University of 
Management Technologia i ekonomia 

¶ Voskresenskaya Elena Vladimirovna ŘƻƪǘƻǊ ǇǊŀǿŀΣ ƪƛŜǊƻǿƴƛƪ YŀǘŜŘǊȅ tǊŀǿŀ /ȅǿƛƭƴŜƎƻ ƛ hŎƘǊƻƴȅ ²ƱŀǎƴƻǏŎƛ 
Intelektualnej w dziedzinie techniki, Politechnika im. Piotra Wielkiego w Sankt Petersburgu 

¶ Tengiz Magradze - doktor filozofii w dziedzinie energetyki i elektrotechniki, Georgian Technical University, Tbilisi, Gruzja 

¶ Usta-Azizova Dilnoza Ahrarovna - kandydat nauk pedagogicznych, profesor nadzwyczajny, Tashkent Pediatric Medical 
Institute, Uzbekistan 

 

 
ζ˿olloquium-ƧƻǳǊƴŀƭη 

²ȅŘǊǳƪƻǿŀƴƻ ǿ ζ/ƘƻŎƛƳǎƪŀ нпΣ лл-ллм ²ŀǊǎȊŀǿŀΣ tƻƭŀƴŘη 
E-mail: info@colloquium-journal.org 
http:// www.colloquium-journal.org/   



CONTENTS 

ARCHITECTURE 
ɺʘʩʠʣʴʝʚ ɼ.ɸ. 
̏˴˻̂˿́˻˯̉ˮˤˢ̒ ˢ˾̆ˮ́˩˴́̂˾ˢ ˤ ˿˻ˤ˾˩˸˩˹˹˻˯ ˾˻˿˿ˮˮ .............................................................................. 5 
Vasiliev D.A. 
ECO-SUSTAINABLE ARCHITECTURE IN MODERN RUSSIA ......................................................................................... 5 
 
ʂʦʣʦʙʦʚʘ ɼ.ʄ. 
˽˩˾˿˽˩˴́ˮˤ̍ ˾ˢ˭ˤˮ́ˮ̒ ́˩̆˹˻˶˻˥ˮˮ α̂˸˹̍˯ ˨˻˸ά  
ˤ ˶˩˹ˮ˹˥˾ˢ˨˿˴˻˯ ˻ˣ˶ˢ˿́ˮΦ ̏˴˻˹˻˸ˮ̉˩˿˴ˢ̒ ˿˻˿́ˢˤ˶̒̑̋ˢ̒ ́˩̆˹˻˶˻˥ˮˮ ......................................... 7 
Kolobova D.M. 
PROSPECTS FOR THE DEVELOPMENT OF THE TECHNOLOGY  
ά{a!w¢ Ih¦{9έ Lb ¢I9 [9bLbDw!5 w9DLhbΦ 9/hbhaL/ COMPONENT OF TECHNOLOGY ................................. 7 

MEDICAL SCIENCES 
ɹʘʨʢʘʥʦʚʘ ʆ.ʅ., ɻʘʛʘʨʠʥʘ ʉ.ɻ., ʂʘʣʫʞʝʥʠʥʘ ɸ.ɸ. 
˨ˮˢ˥˹˻˿́ˮ˴ˢ ̂˾˻˥˩˹ˮ́ˢ˶̎˹˻˥˻ ́̂ˣ˩˾˴̂˶˩˭ˢ ˤ ̂˿˶˻ˤˮ̒̆ ˻ˣ̋˩˯ ˶˩̉˩ˣ˹˻˯ ˿˩́ˮ ........................... 10 
Barkanova O.N., Gagarina S.G., Kaluzhenina A.A. 
THE DIAGNOSIS OF UROGENITAL TUBERCULOSIS IN A GENERAL MEDICAL NETWORK ........................................ 10 
 
ɼʝʰʝʚʠʮʳʥ ʄ.ʇ. 
˭˹ˢ̉ˮ˸˻˿́̎ ˽˶ˢˤˢ˹ˮ̒ ˨˶̒ ˭˨˻˾˻ˤ̎̒ ̉˩˶˻ˤ˩˴ˢ ...................................................................................... 12 
Deshevicyn M.P. 
THE IMPORTANCE OF SWIMMING FOR HUMAN HEALTH ..................................................................................... 12 
 
ʂʨʠʚʝʥʮʝʚ ɸ.ɽ., ʂʘʙʳʪʦʚʘ ʄ.ɺ. 
˻̇˩˹˴ˢ ˿́˻˸ˢ́˻˶˻˥ˮ̉˩˿˴˻˥˻ ˿́ˢ́̂˿ˢ ˿́̂˨˩˹́˻ˤ о ˴̂˾˿ˢ ˿́˻˸ˢ́˻˶˻˥ˮ̉˩˿˴˻˥˻ ̅ˢ˴̂˶̎́˩́ˢ ... 13 
Kriventsev A.E., Kabytova M.V. 
ASSESSMENT OF THE DENTAL STATUS OF 3RD YEAR STUDENTS OF THE FACULTY OF DENTISTRY ........................ 13 
 
ʊʝʨʝʰʢʦʚʠʯ ɸ.ɺ. 
˾˩˭̂˶̎́ˢ́̍ ̆ˮ˾̂˾˥ˮ̉˩˿˴˻˥˻ ˶˩̉˩˹ˮ̒ ˽ˢ̇ˮ˩˹́˻ˤ ˿ ˸̂˶̎́ˮ˾˩˭ˮ˿́˩˹́̍˸ ́̂ˣ˩˾˴̂˶˩˭˻˸  
˶˩˥˴ˮ̆ ˮ ́̂ˣ˩˾˴̂˶˩˭˻˸ ˶˩˥˴ˮ̆ ˿ ˾ˢ˿̊ˮ˾˩˹˹˻˯ ˸˩˨ˮ˴ˢ˸˩˹́˻˭˹˻˯ ˾˩˭ˮ˿́˩˹́˹˻˿́̎̑ ............... 15 
Tereshkovych O.V. 
RESULTS OF SURGICAL TREATMENT OF PATIENTS WITH MULTIDRUG-RESISTANT  
[¦bD ¢¦.9w/¦[h{L{ !b5 ˩·¢9b{L±9[¸ 5w¦D-RESISTANT PULMONARY TUBERCULOSIS .................................. 15 

  



EARTH SCIENCES 
ʂʨʘʚʯʫʥʝʥʢʦ ɸ.ʈ. 
̏˴˻˶˻˥ˮ˭ˢ̇ˮ̒ ˤ ˻ˣ˾ˢ˭˻ˤˢ˹ˮˮ ˤ ˽˻˨˨˩˾ˬ˴̂ ˴˻˹̇˩˽̇ˮˮ ˴˻̏ˤ˻˶̑̇ˮˮ ............................................ 19 
Kravchunenko A.R. 
ECOLOGIZATION IN EDUCATION SUPPORTING THE CONCEPT OF COEVOLUTION ................................................ 19 

PHYSICS AND MATHEMATICS  
ʅʠʢʦʣʘʝʥʢʦ ʉ.ɸ., ʈʳʙʷʥʮʝʚ.ʀ.ʉ., ʂʫʤʝʥʢʦ.ɽ.ʆ., ʀʚʘʥʦʚʘ.ɸ.ɸ. 
˾ˢ˭˾ˢˣ˻́˴ˢ ̅̂˹˴̇ˮ˻˹ˢ˶̎˹˻-˿́˾̂˴́̂˾˹˻˯ ˿̆˩˸̍ ˨˶̒ ˢˤ́˻˸ˢ́ˮ˭ˮ˾˻ˤˢ˹˹˻˯  
˿ˮ˿́˩˸̍ ̂˽˾ˢˤ˶˩˹ˮ̒ ˶ˮ˹ˮˮ ˽˾˻ˮ˭ˤ˻˨˿́ˤˢ ˴˻˸ˣˮ˴˻˾˸ˢ ................................................................... 21 
Nikolaenko.S.A., Rybyantsev.I.S., Kumenko.E.O., Ivanova.A.A. 
DEVELOPMENT OF A FUNCTIONAL AND STRUCTURAL SCHEME FOR AN AUTOMATED  
CONTROL SYSTEM OF A FEED PRODUCTION LINE ................................................................................................. 21 

TECHNICAL SCIENCE 
ʗʢʫʰʝʥʢʦ ʉ.ɸ., ɿʘʙʝʣʦ ɸ.ʅ., ɸʥʪʦʥʦʚ ɺ.ɺ., ɺʝʨʢʠʥ ʉ.ʉ., ɽʛʨʫʰʝʚ ɺ.ɽ., ʉʤʠʨʥʦʚ ɸ.ɸ. 
̂̉˩́ ˻˿˻ˣ˩˹˹˻˿́˩˯ ˽˶ˢ˹ˮ˾˻ˤˢ˹ˮ̒ ˿˩́˩˯ ˿˽̂́˹ˮ˴˻ˤ˻˯ ˿ˤ̒˭ˮ  
˾ˢˣ˻́ˢ̑̋ˮ̆ ˤ Ka/Q-˨ˮˢ˽ˢ˭˻˹ˢ̆ ̉ˢ˿́˻́ .................................................................................................... 25 
Yakushenko S.ɸ., Zabelo A.N., Antonov V.V., Verkin S.S., Egrushev V.E., Smirnov A. A. 
ACCOUNTING FEATURES OF PLANNING OF SATELLITE COMMUNICATIONS NETWORKS  
OPERATING IN THE Ka/Q-RANGE OF FREQUENCIES .............................................................................................. 25 
 
ɻʨʘʤʘʨʯʫʢ ʖ.ɸ., ʀʛʥʘʪʝʥʢʦ ɸ.ɸ., ʇʠʩʘʨʝʥʢʦ ʃ.ɼ. 
˿ˤ̉ ς ˽ ˾ˮ˩˸˹˻ ς ˽ ˩˾˩˨ˢ̑̋˩˩ ̂˿́˾˻˯˿́ˤ˻ ˭ ˽˩́˶˩˯ ̅ˢ˽̉  
˨˶̒ ˿̉ˮ́̍ˤˢ˹ˮ̒ RFID - ˮ˨˩˹́ˮ̅ˮ˴ˢ́˻˾˻ˤ ................................................................................................. 29 
Hramarchuk Y., Ignatenko A., Pysarenko L. 
UHF ς FREQUENCY CONVERTER WITH LLC FOR RFID READING ............................................................................. 29 
 
ʊʠʣʠʥʠʥ ʖ.ʀ., ʄʘʩʣʷʥʮʝʚ ɼ.ɸ. 
́˩̆˹˻˶˻˥ˮ̒ ˽˻˥˾̂ˬ˩˹ˮ̒ ̊˽̂˹́˻ˤ̍̆ ˿ˤˢ˯ ˽˾ˮ ˿́˾˻ˮ́˩˶̎˿́ˤ˩  
˹ˢ ˮ˿˴̂˿˿́ˤ˩˹˹̍̆ ˭˩˸˶̒̆ ˢ˴ˤˢ́˻˾ˮ ˮ........................................................................................................ 34 
Tilinin Yu.I., Maslyantsev D.ɸ. 
SHEET PILE TECHNOLOGY  AT CONSTRUCTION ON ARTIFICIAL LANDS OF AQUATORIA ....................................... 34 
 
ʇʠʩʘʨʝʚʘ ɸ.ʀ., ʇʝʪʨʦʚ ɺ. ʖ. 
˾˩˴˻˸˩˹˨ˢ́˩˶̎˹̍˩ ˿ˮ˿́˩˸̍ ˴ˢ˴ ˮ˹˿́˾̂˸˩˹́ ˢˤ́˻˸ˢ́ˮ˭ˢ̇ˮˮ ˣˮ˭˹˩˿-˽˾˻̇˩˿˿˻ˤ ..................... 36 
Pisareva A.I., Petrov V.U. 
RECOMMENDATION SYSTEMS AS A TOOL FOR AUTOMATION OF BUSINESS PROCESSES .................................... 36 
 
ʅʠʢʦʣʘʝʥʢʦ ʉ.ɸ., ʈʳʙʷʥʮʝʚ.ʀ.ʉ., ʂʫʤʝʥʢʦ.ɽ.ʆ., ʃʘʚʨʠʢ.ɼ.ɺ. 
˾ˢ˭˾ˢˣ˻́˴ˢ ̏˶˩˴́˾ˮ̉˩˿˴ˢ̒ ˿̆˩˸ˢ ̂˽˾ˢˤ˶˩˹ˮ̒ ˶ˮ˹ˮˮ ˽˾˩˨ˤˢ˾ˮ́˩˶̎˹˻˯ ˻̉ˮ˿́˴ˮ ˭˩˾˹ˢ ........... 40 
Nikolaenko.S.A., Rybyantsev.I.S., Kumenko.E.O., Ivanova.A.A. 
DEVELOPMENT OF THE ELECTRICAL CONTROL SCHEME OF THE LINE PRE-CLEANING OF GRAIN ......................... 40 
 
ʉʫʬʠʷʥʦʚ ʈ.ʐ. 
ˢ˶̎́˩˾˹ˢ́ˮˤ˹˻˩ ́˻˽˶ˮˤ˻ ˨˶̒ ˢˤ́˻˸˻ˣˮ˶˩˯ ........................................................................................... 44 
Sufiyanov R.Sh. 
ALTERNATIVE FUEL FOR CARS ................................................................................................................................ 44 
 
  



ɻʦʥʯʘʨʦʚʘ ʊ.ʉ. 
˾ˢ˭˾ˢˣ˻́˴ˢ ˸˻˨˩˶ˮ ˹˩̉˩́˴˻˥˻ ˨˩˾˩ˤˢ ˾˩̊˩˹ˮ˯  
˨˶̒ ˾˩̊˩˹ˮ̒ ˭ˢ˨ˢ̉ ˻̇˩˹˴ˮ ˹ˢ˨˩ˬ˹˻˿́ˮ ˽˩˾˿˻˹ˢ˶ˢ ............................................................................. 46 
Goncharova T.S. 
DEVELOPMENT OF A FUZZY DECISION TREE MODEL  
FOR SOLVING PROBLEMS OF PERSONNEL RELIABILITY ASSESSMENT ................................................................... 46 
 
ʊʨʫʙʠʥʦʚ ʀ.ʉ. 
˨˩́ˢ˶̎˹̍˯ ˤ˭˥˶̒˨ ˹ˢ ˸˻˨˩˶̎ ˻˾˥ˢ˹ˮ˭ˢ̇ˮˮ ˤ̍˿˻˴˻˯  
˹ˢ˨˩ˬ˹˻˿́ˮ ˤ ˹˩̅́̒˹˻˯ ˽˾˻˸̍̊˶˩˹˹˻˿́ˮ ............................................................................................ 49 
Trubinov I.S. 
A DETAILED VIEW OF HIGH RELIABILITY ORGANIZATION MODEL IN THE OIL INDUSTRY ...................................... 49 
 
ʐʘʭʤʘʤʝʪʴʝʚʘ ɸ.ʈ., 
ʊʦʨʦʩʷʥ ɽ. ʂ. 
̇ˮ̅˾˻ˤˮ˭ˢ̇ˮ̒ ˤ˹̂́˾˩˹˹ˮ̆ ˮ ˤ˹˩̊˹ˮ̆ ˣˮ˭˹˩˿-˽˾˻̇˩˿˿˻ˤ  
˻˾˥ˢ˹ˮ˭ˢ̇ˮˮ ˨˶̒ ˽˻ˤ̍̊˩˹ˮ̒ ˴˶ˮ˩˹́˿˴˻˥˻ ˻˽̍́ˢ ............................................................................... 51 
Shakhmameteva A.R., 
Torosyan E.K. 
DIGITAL TRANSFORMATION OF THE INTERNAL AND EXTERNAL  
BUSINESS PROCESSES TO IMPROVE THE CUSTOMER EXPERIENCE ....................................................................... 51 
 

  



ζColloquium - journal η# 15(67),2020 /  ARCHITECTURE 5 

ARCHITECTURE 
 

ɺʘʩʠʣʴʝʚ ɼʘʥʠʠʣ ɸʥʪʦʥʦʚʠʯ 

DOI: 10.24411/2520-6990-2020-11925 

ʕʂʆʋʉʊʆʁʏʀɺɸʗ ɸʈʍʀʊɽʂʊʋʈɸ ɺ ʉʆɺʈɽʄɽʅʅʆʁ ʈʆʉʉʀʀ 

 

Vasiliev Daniil Antonovich 

 

ECO-SUSTAINABLE ARCHITECTURE IN MODERN RUSSIA  

 

ɸʥʥʦʪʘʮʠʷ 

ʅʝ ʫʩʧʝʚ ʩʪʘʪʴ ʤʝʡʥʩʪʨʠʤʦʤ, çʟʝʣʝʥʦʝè ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʪʝʨʷʣʦ ʚ ʈʦʩ-

ʩʠʠ ʚʩʷʢʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ. ʕʪʦ, ʢʘʟʘʣʦʩʴ ʙʳ, ʧʘʨʘʜʦʢʩʘʣʴʥʦ ï ʥʘ ʟʘʧʘʜʝ ʵʢʦ-ʜʝʚʝʣʦʧʤʝʥʪ ʪʨʘʜʠʮʠʦʥʥʦ 

ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʩʵʢʦʥʦʤʠʪʴ. ʎʝʣʴ ʩʪʘʪʴʠ ï ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʦʫʩʪʦʡʯʠʚʦʡ ʘʨʭʠʪʝʢ-

ʪʫʨʳ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ. 

Abstract 

Not having time to become mainstream, the "green" construction in the past few years has lost all popularity 

in Russia. It would seem paradoxical - in the West, eco-development is traditionally considered one of the ways to 

save. The purpose of the article is to study the features of sustainable architecture in modern Russia. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʫʩʪʦʡʯʠʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʵʢʦʨʘʟʚʠʪʠʝ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ. 

Key words: eco-sustainable architecture, eco-development, energy saving. 

 

ɺ 2009 ʛʦʜʫ ʙʳʣ ʧʨʠʥʷʪ ʬʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ 

çʆʙ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠ ʠ ʦ ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠè, ʧʦ ʢʦʪʦʨʦʤʫ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘ-

ʩʪʨʦʡʱʠʢʠ ʜʦʣʞʥʳ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʥʦʚʦʩʪʨʦʡʢʘʭ 

ʩʯʝʪʯʠʢʠ ʪʝʧʣʘ, ʯʪʦʙʳ ʧʦʪʨʝʙʠʪʝʣʴ ʤʦʛ ʧʣʘʪʠʪʴ ʧʦ 

ʬʘʢʪʫ ʦʢʘʟʘʥʠʷ ʢʦʤʤʫʥʘʣʴʱʠʢʘʤʠ ʠʭ ʫʩʣʫʛ, ʘ ʥʝ 

ʠʩʭʦʜʷ ʠʟ ʧʣʦʱʘʜʠ ʧʦʤʝʱʝʥʠʷ. ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʧʨʠʙʦʨʦʚ ʠ 

ʧʦʢʚʘʨʪʠʨʥʳʡ ʫʯʝʪ ʩʦʢʨʘʱʘʶʪ ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʥʘ 

20%. ʆʜʥʘʢʦ ʚ 2019 ʛʦʜʫ ʄʠʥʩʪʨʦʡ ʚʳʩʪʫʧʠʣ ʟʘ ʦʪ-

ʤʝʥʫ ʦʙʷʟʘʪʝʣʴʥʳʭ ʩʯʝʪʯʠʢʦʚ, ʦʙʲʷʩʥʷʷ ʵʪʦ ʩʣʦʞ-

ʥʳʤʠ ʨʘʩʯʝʪʘʤʠ, ʧʦ ʢʦʪʦʨʳʤ ʫʤʝʥʴʰʝʥʠʝ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʚ ʦʜʥʦʡ ʠʟ ʢʚʘʨʪʠʨ ʚʝʜʝʪ ʢ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ ʧʦ-

ʪʨʝʙʣʝʥʠʶ ʫ ʩʦʩʝʜʝʡ [1, ʩ. 33]. 

ʊʘʢʞʝ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥʦ ʅʇ çʉʦʜʝʡʩʪʚʠʝ 

ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ï çʉʦʚʝʪ ʧʦ çʟʝʣʝʥʦʤʫè ʩʪʨʦʠʪʝʣʴʩʪʚʫè, ʯʴʝʡ 

ʟʘʜʘʯʝʡ ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʢʘ ʅʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʩʝʨʪʠʬʠʢʘʮʠʠ ʵʢʦʫʩʪʦʡʯʠʚʳʭ ʟʜʘʥʠʡ. 

ʉʦʶʟ ʘʨʭʠʪʝʢʪʦʨʦʚ ʈʦʩʩʠʠ ʩʦʚʤʝʩʪʥʦ ʩ ʅʇ 

çʉʦʚʝʪ ʧʦ çʟʝʣʝʥʦʤʫè ʩʪʨʦʠʪʝʣʴʩʪʚʫè ʨʘʟʨʘʙʦʪʘʣʠ 

ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ ʈʆʉʉʊɸʅɼɸʈʊɽ ʚ 2013ʛ. 

ʉʠʩʪʝʤʫ ʜʦʙʨʦʚʦʣʴʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ çʆʮʝʥʢʘ ʵʢʦ-

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝ-

ʥʠʡè. ʇʦ ʵʪʦʡ ʩʠʩʪʝʤʝ ʦʮʝʥʠʚʘʶʪʩʷ ʪʘʢʠʝ ʧʘʨʘ-

ʤʝʪʨʳ ʢʘʢ ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʩʪʴ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʠ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ. ɺʩʝʛʦ ʙʳʣʦ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʦ 

ʦʢʦʣʦ 150 ʟʜʘʥʠʡ. ʊʘʢʞʝ, ʝʩʪʴ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʠ-

ʩʪʝʤʳ ʩʝʨʪʠʬʠʢʘʮʠʠ çɿʝʣʝʥʳʝ ʩʪʘʥʜʘʨʪʳè ʠ ʩʠ-

ʩʪʝʤʘ çʟʝʣʝʥʦʡè ʩʝʨʪʠʬʠʢʘʮʠʠ ʅʆʉʊʈʆʗ [2, ʩ. 

20]. 

ɺ 2019 ʛʦʜʫ ʈʦʩʩʪʘʥʜʘʨʪ ʫʪʚʝʨʜʠʣ ʧʝʨʚʳʝ 

ʥʘʮʠʦʥʘʣʴʥʳʝ çɿʝʣʝʥʳʝ ʩʪʘʥʜʘʨʪʳè, ʨʘʟʨʘʙʦʪʘʥ-

ʥʳʝ ʥʘ ʙʘʟʝ ʄɻʉʋ - ʥʘ ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʧʠʨʘʪʴʩʷ 

ʨʦʩʩʠʡʩʢʠʝ ʟʘʩʪʨʦʡʱʠʢʠ.  

ʕʬʬʝʢʪ çʟʝʣʝʥʳʭè ʪʝʭʥʦʣʦʛʠʡ - 20 ï 30% ʵʢʦ-

ʥʦʤʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʪʝʧʣʦ. ʆʯʝʥʴ 

ʚʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʷʚʣʷʝʪʩʷ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʟʜʘ-

ʥʠʡ, ʢʦʪʦʨʘʷ ʜʦʩʪʠʛʘʝʪʩʷ ʢʘʯʝʩʪʚʦʤ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʦʚʝʨʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ï ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʫʱʝʩʪʚʦʚʘ-

ʥʠʷ. 

 çɿʝʣʝʥʳʝè ʪʝʭʥʦʣʦʛʠʠ ï ʵʢʦʣʦʛʠʯʥʳʝ ʤʘʪʝʨʠ-

ʘʣʳ, ʛʫʤʘʥʠʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʟʠʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʩʘʤʦʯʫʚʩʪʚʠʝ ʠ 

ʩʘʤʦʦʱʫʱʝʥʠʝ ʣʶʜʝʡ, ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʜʘʝʪ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʜʣʷ ʙʠʟʥʝʩʘ [3, ʩ. 9]. 

ʇʦ ʩʣʦʚʘʤ ʧʨʝʜʩʝʜʘʪʝʣʷ ʉʦʚʝʪʘ ʧʦ ʵʢʦʫʩʪʦʡ-

ʯʠʚʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʉʦʶʟʘ ʘʨʭʠʪʝʢʪʦʨʦʚ ʈʦʩʩʠʠ 

ɸʣʝʢʩʘʥʜʨʘ ʈʝʤʠʟʦʚʘ, ʦʙʱʝʩʪʚʦ, ʢʘʢ ʥʘʰʝ, ʪʘʢ ʠ ʟʘ-

ʧʘʜʥʦʝ ʧʦʙʫʞʜʘʝʪ ʚʦʚʣʝʢʘʪʴʩʷ ʚ çʟʝʣʝʥʦʝè ʜʚʠʞʝ-

ʥʠʝ ʣʠʰʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ. ɺ ʈʦʩʩʠʠ ʢ ʧʨʠʤʝʨʫ, ʧʦ 

ʩʪʘʥʜʘʨʪʘʤ, ʧʨʠʥʷʪʳʤ ʄʆʂ ʠ FIFA, ʚʩʝ ʦʙʲʝʢʪʳ, 

ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʭʦʜʷʪ ʦʣʠʤʧʠʡʩʢʠʝ ʩʦʨʝʚʥʦʚʘʥʠʷ ʠ 

ʤʫʥʜʠʘʣʠ, ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʪʘʥʜʘʨʪʘʤ 

BREEAM. ʇʦʵʪʦʤʫ ʫ ʥʘʩ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʳ ʩʦʯʠʥ-

ʩʢʠʝ ʩʪʘʜʠʦʥʳ, ʧʨʠʥʠʤʘʚʰʠʝ ʩʧʦʨʪʩʤʝʥʦʚ ʚ 2014 

ʛʦʜʫ ʠ ʬʫʪʙʦʣʴʥʳʝ ʩʪʘʜʠʦʥʳ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʭʦ-

ʜʠʣʠ ʤʘʪʯʠ ʚ ʨʘʤʢʘʭ ʧʨʦʰʣʦʛʦʜʥʝʛʦ ʬʫʪʙʦʣʴʥʦʛʦ 

ʏʝʤʧʠʦʥʘʪʘ ʤʠʨʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʦ ʩʚʦʠʤ ʫʩʪʘʚʦʤ ʚ ʈʦʩʩʠʶ ʧʨʠʭʦ-

ʜʷʪ ʟʘʧʘʜʥʳʝ ʢʦʤʧʘʥʠʠ. ʌʨʘʥʮʫʟʩʢʘʷ LôOr®al ʧʦ-

ʩʪʨʦʠʣʘ ʚ 2010 ʛʦʜʫ çʟʝʣʝʥʦʝè ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʂʘ-

ʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʝʨʪʠʬʠʮʠʨʦʚʘʥ ʠ ʦʬʠʩ ʢʦʤʧʘ-

ʥʠʠ JLL, IKEA - ʩʝʨʪʠʬʠʮʠʨʫʶʪ ʚʩʝ (ʘ Decathlon - 

ʤʥʦʛʠʝ) ʩʚʦʠ ʥʦʚʳʝ ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ ʧʦ ʩʪʘʥʜʘʨʪʫ 

BREEAM. 

ɺʧʨʦʯʝʤ, ʝʩʪʴ ʠ ʩʫʛʫʙʦ ʨʦʩʩʠʡʩʢʠʝ ʧʨʦʝʢʪʳ. 

ɾʠʣʴʝ ʚ çʉʢʦʣʢʦʚʦè ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʦ ʧʦ ʩʪʘʥ-

ʜʘʨʪʫ LEED, ʩʢʣʘʜʳ çʖʞʥʳʝ ʚʨʘʪʘè ʦʪ Radius 

Group ʠʤʝʶʪ ʩʨʘʟʫ ʜʚʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʝʨʪʠʬʠʢʘ-

ʮʠʠ - BREEAM ʠ LEED. ʇʝʪʝʨʙʫʨʛʩʢʠʡ çʊʨʠʫʤʬ 

ʧʘʨʢè - ʩʘʤʳʡ ʙʦʣʴʰʦʡ ɾʂ ʚ ɽʚʨʦʧʝ, ʩʝʨʪʠʬʠʮʠ-

ʨʦʚʘʥʥʳʡ ʧʦ BREEAM, ʘ çʃʘʭʪʘ ʮʝʥʪʨè - ʩʘʤʳʡ 

ʚʳʩʦʢʠʡ ʚ ɽʚʨʦʧʝ ʥʝʙʦʩʢʨʝʙ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ LEED. 
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ʆʜʥʘʢʦ ʥʘ ʬʦʥʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʩʰʪʘʙʦʚ ʨʦʩ-

ʩʠʡʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʨʷʜ ʣʠ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ 

ʤʘʩʩʦʚʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʟʝʣʝʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʨʷʜ ʬʘʢʪʦʨʦʚ ʚ ʈʦʩʩʠʠ (ʧʦʛʦʜʘ , 

ʵʢʦʣʦʛʠʷ ʠ ʪ.ʜ. ) ʥʝ ʚʩʝʛʜʘ ʧʦʟʚʦʣʷʝʪ ʚʦʧʣʦʱʘʪʴ 

ʧʦʣʥʦʩʪʴʶ ʠʥʥʦʚʘʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʟʝʣʝʥʦʛʦ ʩʪʨʦ-

ʠʪʝʣʴʩʪʚʘ ï ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʚʝʩʪʦʨ ʥʝʦʭʦʪʥʦ ʪʨʘʪʠʪ 

ʥʘ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʤʥʦʛʦ ʜʝʥʝʛ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʧʦʢʫʧʘʪʝʣʴ ʥʝ ʛʦʪʦʚ ʧʣʘʪʠʪʴ ʟʘ ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʨʝʥʜʳ ʙʦʣʴʰʝ ʜʝʥʝʛ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ 

ʦʙʲʝʢʪʦʤ [4]. 

ʉʨʝʜʠ ʧʨʠʯʠʥ ï ʥʝʞʝʣʘʥʠʝ ʥʝʩʪʠ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʪʝʭʥʦʣʦʛʠʠ, 

ʩʝʨʪʠʬʠʢʘʮʠʶ, ʵʢʩʧʣʫʘʪʘʮʠʶ. ʋ ʥʘʰʠʭ ʟʘʩʪʨʦʡʱʠ-

ʢʦʚ ʥʝʪ ʧʦʥʠʤʘʥʠʷ ʩʪʦʠʤʦʩʪʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ʆ 

ʪʦʤ, ʯʪʦ ʜʝʰʝʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʦʨʦ-

ʛʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʫ ʥʘʩ ʥʠʢʪʦ ʥʝ ʟʘʜʫʤʳʚʘʝʪʩʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʢʨʠʟʠʩʳ ʝʩʪʴ ʜʨʫʛʠʝ ʟʘʜʘʯʠ, ʚʦʩʧʨʠ-

ʥʠʤʘʝʤʳʝ ʢʘʢ ʛʣʘʚʥʳʝ. ʅʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʷʪ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʨʠʦʨʠʪʝʪʳ - ʮʝʥʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ, 

ʥʦ ʥʝ ʟʜʦʨʦʚʴʝ, ʢʦʤʬʦʨʪ, ʩʪʦʠʤʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʈʦʩʩʠʡʩʢʠʡ ʧʦʜʭʦʜ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ï ʠʟʚʣʝʯʝ-

ʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʨʝʥʪʳ ʠʟ ʢʘʞʜʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ 

ʤʝʪʨʘ. ʏʪʦʙʳ ʩʠʪʫʘʮʠʷ ʠʟʤʝʥʠʣʘʩʴ, ʥʘʤ ʥʫʞʥʦ ʤʝ-

ʥʷʪʴ ʩʠʩʪʝʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʘ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ. ʊʦ ʝʩʪʴ ʩ ʥʘʩʪʨʘʠʚʘʝʤʳʤʠ ʧʘʨʘ-

ʤʝʪʨʘʤʠ. ʂ ʧʨʠʤʝʨʫ, ʟʘʜʘʝʪʩʷ ʧʘʨʘʤʝʪʨ ï ʜʦʤ, ʥʝ 

ʧʦʪʨʝʙʣʷʶʱʠʡ ʵʥʝʨʛʠʶ ʦʪ ʫʛʣʝʨʦʜʥʳʭ ʠʩʪʦʯʥʠ-

ʢʦʚ. ʕʪʘ ʮʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʘʩʭʦʜʳ 

ʥʘ ʩʪʘʜʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦʪʦʤ ʢʦʤʧʝʥʩʠ-

ʨʫʶʪʩʷ ʥʘ ʩʪʘʜʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʚʘʨʠʘʥʪ ʜʣʷ ʟʘʩʪʨʦʡʱʠʢʘ ʨʘʙʦʪʘʪʴ 

ʥʝ ʥʘ ʜʦʣʛʦʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ, ʘ ʩʪʘʨʘʪʴʩʷ ʠʟ-

ʚʣʝʢʘʪʴ ʧʨʠʙʳʣʴ ʚ ʤʦʤʝʥʪʝè, - ʩʯʠʪʘʝʪ ʦʥ, ʠ ʨʘʩʩʢʘ-

ʟʳʚʘʝʪ ʦ ʛʝʨʤʘʥʩʢʦʤ ʦʧʳʪʝ: ʢʦʛʜʘ ʧʨʦʠʟʦʰʣʦ ʦʙʲ-

ʝʜʠʥʝʥʠʝ ʩʪʨʘʥʳ, ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʚ ɺʦʩʪʦʯʥʦʡ 

ɻʝʨʤʘʥʠʠ ʩ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʟʜʘʥʠʡ ʦʯʝʥʴ 

ʧʣʦʭʦ. ʀʩʧʨʘʚʣʷʣʠ ʩʠʪʫʘʮʠʶ ʩ ʧʦʤʦʱʴʶ ʤʘʩʰʪʘʙ-

ʥr ʭ ʬʝʜʝʨʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ï ʜʝʚʝʣʦʧʝʨʳ, ʢʦʪʦʨʳʝ 

ʧʨʦʚʦʜʠʣʠ ʨʝʥʦʚʘʮʠʶ ʟʜʘʥʠʡ ʵʧʦʭʠ ʩʦʮʠʘʣʠʟʤʘ, 

ʧʦʣʫʯʠʣʠ ʠʭ ʚ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 25 ʣʝʪ, ʠ, ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʩʤʦʛʣʠ ʦʧʨʘʚʜʘʪʴ ʩʚʦʠ ʚʣʦʞʝʥʠʷ. 

ʇʦ ʤʥʝʥʠʶ ʟʘʩʪʨʦʡʱʠʢʦʚ, ʫ ʥʘʩ ʥʝ ʛʦʪʦʚʳ ʢ 

ʵʢʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʘʤʠ ʧʦʢʫʧʘʪʝʣʠ. 

ʇʨʦʜʘʚʘʪʴ ʟʝʣʝʥʫʶ ʩʝʨʪʠʬʠʢʘʮʠʶ ʧʨʦʩʪʦ ʢʘʢ ʢʨʘ-

ʩʠʚʳʡ ʬʘʥʪʠʢ ï ʙʝʩʩʤʳʩʣʝʥʥʦ. ʇʨʝʢʨʘʩʥʦ ʨʝʘʛʠ-

ʨʫʝʪ ʧʦʢʫʧʘʪʝʣʴ ʥʘ ʪʝʟʠʩ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʢʦʥʦ-

ʤʠʠ ʥʘ ʢʦʤʤʫʥʘʣʴʥʳʭ ʧʣʘʪʝʞʘʭ. ʊʘʢʠʝ ʘʨʛʫʤʝʥʪʳ 

ʥʝ ʩʪʘʥʫʪ ʨʝʰʘʶʱʠʤʠ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦ ʧʦ-

ʢʫʧʢʝ, ʦʜʥʘʢʦ ʩ ʧʦʤʦʱʴʶ ʥʠʭ ʤʦʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʜʦʛʨʝʪʴ çʪʸʧʣʦʛʦè ʫʞʝ ʢʣʠʝʥʪʘ, ʢʦʪʦʨʳʡ ʫʞʝ 

çʚʣʶʙʣʸʥè ʚ ʚʘʰ ʦʙʲʝʢʪ. 

ɺ ʟʝʣʝʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ ʥʝʪ ʙʦʣʴʰʦʡ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʚ ʪʝʢʫʱʠʭ ʨʝʘʣʠʷʭ ʨʳʥʢʘ. ʂʦʤʤʝʨʯʝʩʢʫʶ 

ʥʝʜʚʠʞʠʤʦʩʪʴ ʚʦʩʪʨʝʙʫʝʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʪʨʘʥʩʥʘ-

ʮʠʦʥʘʣʴʥʳʭ ʢʦʨʧʦʨʘʮʠʡ, ʚʥʫʪʨʝʥʥʠʝ ʧʨʘʚʠʣʘ, ʢʦ-

ʪʦʨʳʭ ʧʨʝʜʧʠʩʳʚʘʶʪ ʦʪʜʘʚʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʬʠ-

ʩʘʤ, ʩʢʣʘʜʘʤ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʦʤʝʱʝʥʠʷʤ, 

ʠʤʝʶʱʠʤ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʝʨʪʠʬʠʢʘʮʠʶ. ʈʦʩʩʠʡ-

ʩʢʦʝ ʞʠʣʴʝ ʧʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʛʨʘʞ-

ʜʘʥ, ʢʦʪʦʨʳʝ ʧʦʢʘ ʚ ʮʝʣʦʤ ʧʣʦʭʦ ʦʩʚʝʜʦʤʣʝʥʳ ʦʙ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʚʦʟʤʦʞʥʦʡ ʵʢʦʥʦ-

ʤʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚʥʝʜʨʝʥʠʝ ʟʝʣʝʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʩʢʦʨʝʝ ʚʩʝʛʦ ʜʦʨʦʛʦ ʦʙʦʡʜʝʪʩʷ ʜʣʷ ʨʦʩʩʠʷʥ, ʧʦ-

ʵʪʦʤʫ ʟʘʩʪʨʦʡʱʠʢʠ ʥʝ ʠʜʫʪ ʥʘ ʪʘʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ. 

ʕʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ, ʟʘʙʦʪʷʱʠʭʩʷ ʦ ʩʚʦʝʤ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤ çʩʣʝʜʝè ʠ ʦʩʦʟʥʘʥʥʦʤ ʧʦʪʨʝʙʣʝʥʠʠ 

ʧʦʢʫʧʘʪʝʣʝʡ ʥʘ ʨʳʥʢʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʥʝ 

ʙʦʣʝʝ 1%. ɼʣʷ ʤʦʩʢʚʠʯʝʡ, ʵʪʦ ʧʦ-ʧʨʝʞʥʝʤʫ ʜʠʢʦ-

ʚʠʥʢʘ ʠ ʢʘʞʝʪʩʷ ʥʝʨʝʘʣʴʥʳʤ. ʆʜʥʘʢʦ ʧʦ ʧʨʠʥʮʠʧʫ 

ʦʩʦʟʥʘʥʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʵʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ 

ʥʘ ʟʘʧʘʜʝ ʞʠʚʫʪ ʫʞʝ ʮʝʣʳʝ ʛʦʨʦʜʘ: ʵʪʘ ʠʜʝʷ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʠʭ ɼʅʂ, ʠ ʝʝ ʪʘʤ ʜʘʞʝ ʥʝ ʥʫʞʥʦ ʥʠʢʦʤʫ 

çʧʨʦʜʘʚʘʪʴè - ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʝ ʞʠʣʴʸ ï ʩʪʘʥ-

ʜʘʨʪ, ʠ ʥʠʢʦʤʫ ʥʝ ʥʫʞʥʦ ʥʝ-ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʝ [5, 

ʩ. 17]. 

ʉʘʤʘ ʢʦʤʧʘʥʠʷ çʉʠʪʠ-XXI ʚʝʢè ʚ ʄʦʩʢʚʝ ʩʝ-

ʛʦʜʥʷ ï ʝʜʚʘ ʣʠ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʟʘʩʪʨʦʡʱʠʢ, ʢʦʪʦ-

ʨʳʡ ʩʪʨʝʤʠʪʩʷ ʚʥʝʜʨʷʪʴ çʟʝʣʝʥʳʝè ʪʝʭʥʦʣʦʛʠʠ: ʧʦ 

ʩʪʘʥʜʘʨʪʫ BREEAM ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʝʨʪʠʬʠʮʠʨʦ-

ʚʘʪʴ ʧʨʝʤʠʘʣʴʥʳʡ ʘʧʘʨʪ-ʢʦʤʧʣʝʢʩ HILL8 ʥʘ ʧʨʦ-

ʩʧʝʢʪʝ ʄʠʨʘ, ʘ ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ ʧʦʜʤʦʩʢʦʚʥʳʭ 

çʤʠʥʠʧʦʣʠʩʦʚè, ʢʦʪʦʨʳʝ ʢʦʤʧʘʥʠʷ ʩʪʨʦʠʪ ʚ ʨʘʟʥʳʭ 

ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ. 

ʅʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʦ ʩʝʨʪʠʬʠʢʘʮʠʠ ʧʦ ʩʠ-

ʩʪʝʤʝ LEED ʜʫʤʘʣʠ ʚ ʢʦʤʧʘʥʠʠ Barkli, ʧʨʦʝʢʪʠʨʫʷ 

ʢʦʤʧʣʝʢʩ çɹʘʨʢʣʠ ʧʘʨʢè ʚ ʨʘʡʦʥʝ ɽʢʘʪʝʨʠʥʠʥʩʢʦʛʦ 

ʧʘʨʢʘ, ʦʜʥʘʢʦ ʚ ʠʪʦʛʝ ʩʝʨʪʠʬʠʢʘʪ ʪʘʢ ʠ ʥʝ ʧʦʣʫ-

ʯʠʣʠ. ɼʝʚʝʣʦʧʝʨ ʩʪʦʣʢʥʫʣʩʷ ʩ ʪʝʤ, ʯʪʦ ʦʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʫʩʣʦʚʠʡ LEED ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘ-

ʙʦʪʳ ʩ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤʠ ʧʦʜʨʷʜʯʠʢʘʤʠ: ʟʘʢʫʧʘʪʴ 

ʙʝʪʦʥ, ʘʨʤʘʪʫʨʫ ʠ ʧʨʦʯʠʝ ʩʪʨʦʡʤʘʪʝʨʠʘʣʳ ʩʪʨʦʛʦ 

ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ ʘʤʝʨʠʢʘʥʮʝʚ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠ-

ʤʳʤ ʦʢʘʟʘʣʦʩʴ ʥʘʯʘʪʴ ʩʝʨʪʠʬʠʢʘʮʠʶ ʥʘ ʩʪʘʜʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʊʘʢʞʝ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʩʪʘʥʜʘʨʪʳ 

LEED ʥʝ ʘʜʘʧʪʠʨʦʚʘʥʳ ʧʦʜ ʨʦʩʩʠʡʩʢʠʝ ʉʅʠʇʳ. 

ʉʦʶʟ ʘʨʭʠʪʝʢʪʦʨʦʚ ʈʦʩʩʠʠ ʩʦʚʤʝʩʪʥʦ ʩ ʅʇ 

çʉʦʚʝʪ ʧʦ çʟʝʣʝʥʦʤʫè ʩʪʨʦʠʪʝʣʴʩʪʚʫè ʨʘʟʨʘʙʦʪʘʣʠ 

ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ ʈʆʉʉʊɸʅɼɸʈʊɽ ʚ 2013 ʛ. 

ʩʠʩʪʝʤʫ ʜʦʙʨʦʚʦʣʴʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ çʆʮʝʥʢʘ ʵʢʦ-

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝ-

ʥʠʡè. ʇʦ ʵʪʦʡ ʩʠʩʪʝʤʝ ʙʳʣʦ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʦ ʙʦ-

ʣʝʝ 150 ʟʜʘʥʠʡ. ʊʘʢʞʝ ʝʩʪʴ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ 

ʩʝʨʪʠʬʠʢʘʮʠʠ çɿʝʣʝʥʳʝ ʩʪʘʥʜʘʨʪʳè ʠ ʩʠʩʪʝʤʘ 

ʅʆʉʊʈʆʗ. 

ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ ʨʦʩʩʠʡʩʢʠʭ ʟʝʣʝ-

ʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʯʪʦ-ʪʦ ʠʟʤʝʥʠʪ ʚ ʦʪʥʦʰʝʥʠʠ ʢ çʟʝ-

ʣʝʥʦʤʫè ʩʪʨʦʠʪʝʣʴʩʪʚʫ, ʦʜʥʘʢʦ ʜʣʷ ʵʪʦʛʦ, ʩʢʦʨʝʝ 

ʚʩʝʛʦ, ʜʦʣʞʥʦ ʚʳʨʘʩʪʠ ʜʨʫʛʦʝ ʧʦʢʦʣʝʥʠʝ ʠ ʠʟʤʝ-

ʥʠʪʴʩʷ ʦʪʥʦʰʝʥʠʝ ʢ ʩʪʨʦʠʪʝʣʴʥʦʤʫ ʜʝʣʫ ʢʘʢ ʪʘʢʦ-

ʚʦʤʫ. ʉʪʫʜʝʥʪʳ, ʦʙʫʯʘʶʱʠʝʩʷ ʚ ʟʘʨʫʙʝʞʥʳʭ ʘʨʭʠ-

ʪʝʢʪʫʨʥʳʭ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʠʟʫʯʘʶʪ 

ʤʝʪʦʜʠʢʠ ʧʦʜʩʯʝʪʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʟʜʘʥʠʷ ʜʚʘ 

ʛʦʜʘ, ʫ ʥʘʩ ʵʪʦʛʦ ʚʦʦʙʱʝ ʥʝʪ. ɼʣʷ ʥʘʯʘʣʘ ʚ ʩʪʨʦʠ-

ʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʨʠʥʷʪʴ ʵʪʫ ʤʝ-

ʪʦʜʠʢʫ ʠ ʚʥʝʜʨʠʪʴ ʨʘʩʯʝʪ ʠ ʦʮʝʥʢʫ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ ʟʜʘʥʠʷ, ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʳʡ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ, ʯʪʦ ʤʦʛʣʦ ʙʳ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʪʴ ʦʪʥʦ-

ʰʝʥʠʝ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʟʘʪʨʘʪ 

ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʟʜʘʥʠʡ ʥʘ ʧʨʦʪʷ-

ʞʝʥʠʠ 25 ʣʝʪ ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʵʢʦʥʦ-

ʤʠʯʥʳʤ ʙʫʜʝʪ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʝ, ʢʦʤʬʦʨʪʥʦʝ, ʩʦ 

ʟʜʦʨʦʚʦʡ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ ʟʜʘʥʠʝ, ʯʝʤ ʜʝʰʝʚʦʝ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʥʦ ʥʝʵʬʬʝʢʪʠʚʥʦʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʩʦʦʨʫʞʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʘʤʦʝ ʛʣʘʚʥʦʝ ʚ ʵʢʦ-
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ʫʩʪʦʡʯʠʚʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ï ʵʪʦ ʫʯʝʪ ʚʩʝʭ ʧʦʪʨʝʙʥʦ-

ʩʪʝʡ ʯʝʣʦʚʝʢʘ ʚ ʟʜʦʨʦʚʦʡ ʠ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʝ ʞʠʟ-

ʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʛʘʨʤʦʥʠʯʥʦʤ ʩʦʩʫʱʝʩʪʚʦʚʘ-

ʥʠʠ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. 
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PROSPECTS FOR THE DEVELOPMENT OF THE TECHNOLOGY ñSMART HOUSEò IN THE 

LENINGRAD REGION. ECONOMIC  COMPONENT OF TECHNOLOGY  

 

ɸʥʥʦʪʘʮʠʷ 

ʍʦʪʷ ʩʠʩʪʝʤʳ çʫʤʥʦʛʦ ʜʦʤʘè ʧʦʷʚʠʣʠʩʴ ʚ ʈʦʩʩʠʠ ʥʝ ʤʝʥʝʝ ʧʦʣʫʪʦʨʘ ʜʝʩʷʪʢʦʚ ʣʝʪ ʥʘʟʘʜ, ʦʥʠ ʧʦ-

ʧʨʝʞʥʝʤʫ ʦʩʪʘʶʪʩʷ ʧʨʠʚʠʣʝʛʠʝʡ ʜʦʨʦʛʦʛʦ ʩʝʛʤʝʥʪʘ. ʄʘʩʩʦʚʳʡ ï ʜʦʚʦʣʴʩʪʚʫʝʪʩʷ ʣʠʰʴ ʥʝʙʦʣʴʰʠʤ ʥʘʙʦ-

ʨʦʤ ʦʧʮʠʡ ʦʪ ʟʘʩʪʨʦʡʱʠʢʦʚ. ʎʝʣʴ ʩʪʘʪʴʠ ï ʠʟʫʯʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦ-

ʣʦʛʠʠ Ăʋʤʥʳʡ ʜʦʤñ ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʪʝʭʥʦʣʦʛʠʠ. 

Abstract 

Although the ñsmart homeò systems appeared in Russia at least one and a half decades ago, they still remain 

a privilege of the expensive segment. Mass - content with only a small set of options from developers. The purpose 

of the article is to study and analyze the prospects for the development of Smart Home technology in the Leningrad 

Region. economic component of technology. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʤʥʳʡ ʜʦʤ, ʩʤʘʨʪ-ʪʝʭʥʦʣʦʛʠʠ, ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ. 

Key words: smart home, smart technologies, Leningrad region. 

 

 çʋʤʥʳʡ ʜʦʤè - ʵʪʘ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʨʘʮʠʦ-

ʥʘʣʴʥʦ ʩʣʝʜʠʪ ʟʘ ʢʘʞʜʦʡ ʤʝʣʦʯʴʶ (ʦʪ ʦʩʪʘʚʣʝʥʥʦʛʦ 

ʚʢʣʶʯʝʥʥʳʤ ʩʚʝʪʘ ʚ ʪʫʘʣʝʪʝ, ʜʦ ʧʦʧʳʪʢʠ ʚʟʣʦʤʘ 

ʜʚʝʨʝʡ ʚʘʰʝʡ ʢʚʘʨʪʠʨʳ). ɽʱʝ ʢʘʢʠʭ-ʪʦ 10-15 ʣʝʪ 

ʥʘʟʘʜ, ʪʘʢʦʡ ʩʠʩʪʝʤʦʡ ʤʦʛʣʠ ʧʦʭʚʘʩʪʘʪʴʩʷ ʥʫ ʦʯʝʥʴ 

ʙʦʛʘʪʳʝ ʣʶʜʠ, ʩʝʡʯʘʩ ʞʝ ʦʥʘ ʚʩʝ ʙʦʣʴʰʝ ʚʭʦʜʠʪ ʚ 

ʦʙʠʭʦʜ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ. ʇʦʜʢʫ-

ʧʘʝʪ ʩʠʩʪʝʤʘ çʫʤʥʳʡ ʜʦʤè ʩʚʦʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 

ʠ ʫʜʦʙʩʪʚʦʤ, ʠ ʯʪʦ, ʥʘʚʝʨʥʦʝ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʚ ʥʘʰʝ 

ʙʳʩʪʨʦʝ ʚʨʝʤʷ ð ʵʪʦ ʵʢʦʥʦʤʠʷ ʵʪʦʛʦ ʩʘʤʦʛʦ ʚʨʝ-

ʤʝʥʠ [1]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʫʤʥʦʛʦ ʜʦʤʘ ʩʦʩʪʦʠʪ ʚ ʨʷʜʝ 

ʥʘʧʨʘʚʣʝʥʠʡ ʟʘʜʘʯ, ʥʘ ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʦʥʘ 

ʥʘʧʨʘʚʣʝʥʘ. ɸ ʵʪʦ ʥʠ ʦʜʥʘ ʠʣʠ ʜʚʝ, ʘ ʮʝʣʳʡ ʢʦʤ-

ʧʣʝʢʩ, ʢʦʪʦʨʳʡ ʚʟʘʠʤʦʩʚʷʟʘʥ. ɽʩʣʠ ʨʘʟʦʙʨʘʪʴʩʷ ʩ 

ʵʪʠʤ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ, ʪʦ ʧʦʣʫʯʠʤ, ʯʪʦ ʚ ʩʠʩʪʝʤʫ 

çʫʤʥʳʡ ʜʦʤè, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʭʦʜʠʪ ʢʦʤʧʣʝʢʩ, 

ʫʧʨʘʚʣʷʶʱʠʡ:  

¶ ʘʫʜʠʦ ʦʙʦʨʫʜʦʚʘʥʠʝʤ (ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʠ-
ʩʪʝʤʘ çʤʫʣʴʪʠʨʫʤè ʠʣʠ ʞʝ ʦʟʚʫʯʠʚʘʥʠʝ ʧʦʤʝʱʝ-

ʥʠʡ ʬʦʥʦʚʦʝ); 

¶ ʚʠʜʝʦ ʦʙʦʨʫʜʦʚʘʥʠʝʤ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʦ 

ʚʠʜʝʦ çʤʫʣʴʪʠʨʫʤè, ʩʶʜʘ ʞʝ ʜʦʤʘʰʥʠʡ ʢʠʥʦʪʝʘʪʨ 

ʠ ʚʝʩʴ ʦʩʪʘʣʴʥʦʡ ʤʝʜʠʘʩʝʨʚʝʨ); 

¶ ʩʚʝʪʦʤ (ʦʩʚʝʱʝʥʠʝ ʢʘʢ ʚʥʝʰʥʝʝ, ʪʘʢ ʠ 
ʚʥʫʪʨʝʥʥʝʝ ʵʪʦ ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ çʫʤʥʦʛʦ 

ʜʦʤʘè. ʍʦʟʷʠʥ ʧʨʦʩʪʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʛʨʘʬʠʢ ʠ ʧʣʘʥ, 

ʘ ʦʥʘ ʚʩʝ ʚʳʧʦʣʥʷʝʪ); 

¶ ʦʪʦʧʣʝʥʠʝʤ, ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝʤ (ʝʩʣʠ 

ʚʜʨʫʛ, ʧʨʦʨʚʘʣʦ ʪʨʫʙʫ, ʩʠʩʪʝʤʘ ʩʘʤʘ ʧʝʨʝʢʨʦʝʪ 

ʚʦʜʫ); 

¶ ʩʠʛʥʘʣʠʟʘʮʠʝʡ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ, ʯʪʦ ʫʩʪʘ-
ʥʦʚʣʝʥʦ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠ ʦʭʨʘʥʥʘʷ, ʘ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʞʘʨʥʘʷ); 

¶ ʘʚʘʨʠʡʥʦʡ ʧʦʜʘʯʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʩʣʫʯʘʝ 
ʦʪʢʣʶʯʝʥʠʷ; 

¶ ʢʦʥʪʨʦʣʴ ʟʘ ʧʦʪʨʝʙʣʝʥʠʝʤ ʚ ʚʩʝʤ ʜʦʤʝ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ (ʜʘʞʝ ʝʩʣʠ ʚʳ ʟʘʙʳʣʠ ʚʳʢʣʶʯʠʪʴ 

ʩʚʝʪ, ʦʥʘ ʵʪʦ ʩʜʝʣʘʝʪ ʟʘ ʭʦʟʷʷʠʥʘ); 

¶ ʠ ʩʘʤʦʝ ʠʥʪʝʨʝʩʥʦʝ - ʫʜʘʣʝʥʥʳʤ ʜʦʩʪʫ-

ʧʦʤ). 

ʏʪʦ ʩʘʤʦʝ ʠʥʪʝʨʝʩʥʦʝ, ʵʪʦ ʪʦ, ʯʪʦ ʫʩʪʘʥʦʚʢʘ ʪʘ-

ʢʦʡ ʩʠʩʪʝʤʳ ʩʦʢʨʘʱʘʝʪ ʢʦʤʤʫʥʘʣʴʥʳʝ ʨʘʩʭʦʜʳ (ʘ 

ʩʘʤʘ ʩʝʙʷ ʦʢʫʧʘʝʪ ʣʝʪ ʯʝʨʝʟ ʰʝʩʪʴ).  

ʆʙ ʫʥʠʢʘʣʴʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʋʤʥʦʛʦ ɼʦʤʘ 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʙʝʩʢʦʥʝʯʥʦ ʜʦʣʛʦ. ʕʪʦ ʢʦʤʬʦʨʪ ʠ 

ʫʶʪ ʚ ʜʦʤʝ, ʩʧʦʢʦʡʩʪʚʠʝ ʠ ʫʚʝʨʝʥʥʦʩʪʴ ʭʦʟʷʝʚ, ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʷ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ, ʢʨʫʛʣʦʩʫʪʦʯʥʳʡ ʢʦʥ-

ʪʨʦʣʴ ʟʘ ʩʠʪʫʘʮʠʝʡ ʚ ʜʦʤʝ ʠ ʚʦʢʨʫʛ ʥʝʛʦ [2]. 
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ʈʘʩʩʤʦʪʨʠʤ ʃʝʥʠʥʛʨʘʜʩʢʫʶ ʦʙʣʘʩʪʴ. ʇʦʜ çʫʤ-

ʥʳʤʠ ʜʦʤʘʤʠè ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʩʪʨʦʡʱʠʢʦʚ ʧʦʥʠ-

ʤʘʝʪ ʥʘʙʦʨ ʦʪʜʝʣʴʥʳʭ ʦʧʮʠʡ. ʄʝʞʜʫ ʪʝʤ çʫʤʥʳʡ 

ʜʦʤè ï ɻ ʪʦ ʥʝ ʦʪʜʝʣʴʥʘʷ ʦʧʮʠʷ, ʘ ʢʦʥʮʝʧʮʠʷ ʧʨʦʝʢʪʘ 

ʚ ʮʝʣʦʤ. 

ʊʝʨʤʠʥ çʫʤʥʳʡ ʜʦʤè ʤʦʞʝʪ ʧʦʜʨʘʟʫʤʝʚʘʪʴ 

ʩʠʩʪʝʤʳ ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ ʠ ʦʙʲʝ-ʤʘ ï ʦʪ ʫʞʝ 

ʦʙʷʟʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ 

ʜʦʩʪʫʧʘ ʜʦ ʤʝʥʝʝ ʧʨʠʚʳʯʥʳʭ, ʥʘʧʨʠʤʝʨ, ʜʠʩʪʘʥʮʠ-

ʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʘʤʠ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ 

ʢʚʘʨʪʠʨʳ ʩʦ ʩʤʘʨʪʬʦʥʘ. ɺʳʙʦʨ ʦʧʮʠʡ ʜʣʷ ʢʘʞʜʦʛʦ 

ʧʨʦʝʢʪʘ ʠʥʜʠʚʠʜʫʘʣʝʥ, ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʦʢʫʧʘʪʝʣʝʡ 

ʪʘʢʞʝ ʨʘʟʥʷʪʩʷ. 

ʉʠʩʪʝʤʳ çʫʤʥʦʛʦ ʜʦʤʘè ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦ-

ʛʠʡ ʩʪʘʣʠ ʜʦʩʪʫʧʥʳ ʥʝ ʪʦʣʴʢʦ ʚ ʜʦʤʘʭ ʙʠʟʥʝʩ-

ʢʣʘʩʩʘ ʠ ʚʳʰʝ, ʥʦ ʠ ʚ ʧʨʦʝʢʪʘʭ ʩʝʛʤʝʥʪʘ çʢʦʤ-

ʬʦʨʪè. çʉʝʛʦʜʥʷ ʥʘ ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʦʩʪʘʪʦʯ-

ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ çʢʦʨʦʙʦʯʥʳʭè ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʨʝʰʝʥʠʡ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʘʢ ʮʝʣʳʭ ʞʠʣʳʭ ʢʦʤ-

ʧʣʝʢʩʦʚ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʭ ʢʚʘʨʪʠʨ. 

ɺ ʩʝʛʤʝʥʪʝ çʤʘʩʩ-ʤʘʨʢʝʪè, ʫʩʣʦʚʥʦ, ʢ çʫʤʥʦʤʫ 

ʜʦʤʫè ʚʘʨʠʘʥʪʘ çʩʪʘʥʜʘʨʪè ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʩʝ, ʯʪʦ 

ʢʘʩʘʝʪʩʷ ʜʘʪʯʠʢʦʚ ʜʚʠʞʝʥʠʷ, ʧʨʦʪʝʯʝʢ, ʘʚʪʦʤʘʪʠʟʘ-

ʮʠʠ ʩʙʦʨʘ ʜʘʥʥʳʭ ʩʯʝʪʯʠʢʦʚ ʠ ʧʝʨʝʜʘʯʠ ʵʪʠʭ ʩʚʝʜʝ-

ʥʠʡ, ï ʵʪʦ ʦʧʮʠʠ ʦʪ ʟʘʩʪʨʦʡʱʠʢʘ. ʂ ʦʩʥʦʚʥʳʤ ʦʧ-

ʮʠʷʤ çʫʤʥʦʛʦ ʜʦʤʘè ʚ ʤʘʩʩ-ʤʘʨʢʝʪʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʩʠʩʪʝʤʳ ʪʝʣʝʤʝʪʨʠʠ, ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠ ʚʠʜʝʦʜʦ-

ʤʦʬʦʥʠʠ, ʫʜʘʣʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʠ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʩ ʋʂ [3]. 

ɺ ʙʦʣʝʝ ʜʦʨʦʛʦʤ ʩʝʛʤʝʥʪʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠʥ-

ʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʫʞʝ ʩʪʘʣʠ ʥʦʨʤʦʡ. ʅʦ ʝʩʪʴ 

ʙʘʟʦʚʳʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʥʝʜʨʷʶʪʩʷ ʥʘ ʫʨʦʚʥʝ 

ʧʨʦʝʢʪʘ: ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ, ʜʦʤʦʬʦʥʥʘʷ ʩʚʷʟʴ (ʠʣʠ 

ʚʠʜʝʦʬʦʥʥʘʷ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʘʷ ʧʦʢʫʧʘʪʝʣʝʤ ʧʦ ʝʛʦ 

ʞʝʣʘʥʠʶ), ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʰʣʘʛʙʘʫʤʳ ʠ ʧʨʦʯʝʝ. ɸ 

ʝʩʪʴ ʦʧʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʢʫʧʘʪʝʣʠ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʧʦʨʷʜʢʝ. ɿʘʜʘʯʘ ʟʘʩʪʨʦʡʱʠʢʘ ï 

ʦʙʝʩʧʝʯʠʪʴ ʛʦʪʦʚʥʦʩʪʴ ʦʙʲʝʢʪʘ ʢ ʫʩʪʘʥʦʚʢʝ ʪʘʢʠʭ 

ʩʠʩʪʝʤ. 

ʇʦʢʘ ʚʩʝ ʨʝʰʝʥʠʷ ʟʘʩʪʨʦʡʱʠʢʠ ʚʥʝʜʨʷʶʪ ʪʦ-

ʯʝʯʥʦ, ʙʝʟ ʯʝʪʢʦʡ ʢʦʥʮʝʧʮʠʠ ʠ ʪʦʣʴʢʦ ʚ ʪʦʡ ʩʪʝ-

ʧʝʥʠ, ʢʦʪʦʨʫʶ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʢʘ ʧʨʦʝʢʪʘ. ʋʯʝ-

ʥʳʝ ʫʙʝʞʜʝʥʳ, ʯʪʦ ʩʠʩʪʝʤʘ ʫʤʥʦʛʦ ʛʨʘʜʦʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʬʨʘʛʤʝʥʪʘʨʥʦʡ, ʦʥʘ 

ʩʫʱʝʩʪʚʫʝʪ ʚ ʝʜʠʥʦʤ ʢʦʤʧʣʝʢʩʝ, ʚ ʫʚʷʟʢʝ ʩ ʦʢʨʫʞʝ-

ʥʠʝʤ. 

ʅʘʙʦʨ ʦʧʮʠʡ ʟʘʚʠʩʠʪ ʦʪ ʵʢʦʥʦʤʠʢʠ ʧʨʦʝʢʪʘ ʠ 

ʝʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʧʨʦʝʢʪʝ çiD 

ʄʫʨʠʥʦè ʤʦʥʪʠʨʫʝʪʩʷ ʩʠʩʪʝʤʘ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ: 

çʫʤʥʳʝ ʩʯʝʪʯʠʢʠè ʩ ʜʘʪʯʠʢʘʤʠ Wi-Fi, ʢʦʪʦʨʳʝ ʩʦ-

ʙʠʨʘʶʪ ʜʘʥʥʳʝ ʦ ʨʘʩʭʦʜʘʭ ʚʦʜʳ ʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠ 

ʦʪʧʨʘʚʣʷʶʪ ʠʭ ʚ ʋʂ. ʕʪʦ ʙʘʟʦʚʘʷ ʢʦʤʧʣʝʢʪʘʮʠʷ. ʅʦ 

ʧʝʨʝʯʝʥʴ ʦʧʮʠʡ ʤʦʞʥʦ ʨʘʩʰʠʨʠʪʴ. ʋʧʨʘʚʣʷʝʪʩʷ ʩʠ-

ʩʪʝʤʘ ʩ ʧʦʤʦʱʴʶ ʩʤʘʨʪʬʦʥʘ, ʢ ʢʦʪʦʨʦʤʫ ʜʦʩʪʘ-

ʪʦʯʥʦ ʧʨʠʣʦʞʠʪʴ iD-ʢʘʨʪʫ, ʯʪʦʙʳ ʧʦʧʘʩʪʴ ʚ ʣʠʯʥʳʡ 

ʢʘʙʠʥʝʪ ʙʝʟ ʣʦʛʠʥʘ ʠ ʧʘʨʦʣʷ. ɼʠʩʧʝʪʯʝʨʠʟʘʮʠʷ ʧʦʟ-

ʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʥʘ ʩʥʷʪʠʠ ʧʦʢʘ-

ʟʘʥʠʡ, ʥʦ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʩʭʦʜ ʫʩʣʫʛ ʚ ʩʣʝʜʫʶ-

ʱʝʤ ʤʝʩʷʮʝ, ʘ ʪʘʢʞʝ ʦʧʣʘʯʠʚʘʪʴ ʠʭ ʚ ʣʠʯʥʦʤ ʢʘʙʠ-

ʥʝʪʝ. 

ɺ Gatchina Gardens ʚʥʝʜʨʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʘʷ 

ʩʠʩʪʝʤʘ ï ʦʪ çʫʤʥʦʛʦ ʜʦʤʘè, ʚʢʣʶʯʘʷ ʪʝʭʥʦʣʦʛʠʶ 

çʠʥʪʝʨʥʝʪ ʚʝʱʝʡè (IoT), ʢ çʫʤʥʦʤʫ ʛʦʨʦʜʫè. ʇʦ-

ʤʠʤʦ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʠ ʠʥʞʝʥʝʨʥʳʤʠ ʩʝʪʷʤʠ, ʚ ʩʠʩʪʝʤʫ ʟʘʣʦʞʝʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʚʩʝʡ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢ-ʪʫʨʦʡ. 

ɻʨʫʧʧʘ ʃʉʈè ʟʘʪʝʷʣʘ ʵʢʩʧʝʨʠʤʝʥʪ ï ʚʥʝʜʨʠʣʘ 

ʩʠʩʪʝʤʳ ʜʦʤʘʰʥʝʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚ ʞʠʣʳʭ ʢʦʤ-

ʧʣʝʢʩʘʭ ʢʦʤʬʦʨʪ-ʢʣʘʩʩʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʜʘʣʝʥʥʦ 

ʫʧʨʘʚʣʷʪʴ ʤʠʢʨʦʢʣʠʤʘʪʦʤ ʠ ʦʩʚʝʱʝʥʠʝʤ ʢʚʘʨʪʠʨʳ. 

ʇʝʨʚʳʝ çʫʤʥʳʝ ʜʦʤʘè ï ʚ ʧʨʦʝʢʪʝ çʅʦʚʘʷ ʆʭʪʘè. 

ʉʧʝʮʠʘʣʠʩʪʳ ʢʦʤʧʘʥʠʠ LEGENDA ʧʦʩʪʦʷʥʥʦ 

ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ ʩʠʩʪʝʤʳ çʫʤʥʦʛʦ ʜʦʤʘè. ʅʘʧʨʠ-

ʤʝʨ, ʦʜʥʘ ʠʟ ʧʦʩʣʝʜʥʠʭ ʨʘʟʨʘʙʦʪʦʢ ï ʤʫʣʴʪʠʩʝʨʚʠʩ-

ʥʘʷ ʩʝʪʴ ʠ ʩʣʘʙʦʪʦʯʥʳʡ ʱʠʪ NetBox. ɺ ʦʙʱʫʶ ʩʝʪʴ 

ʦʙʲʝʜʠʥʝʥʳ ʫʯʝʪ ʨʝʩʫʨʩʦʚ, ʜʦʤʦʬʦʥʠʷ, ʚʠʜʝʦʥʘ-

ʙʣʶʜʝʥʠʝ ʠ ʀʥʪʝʨʥʝʪ. ʇʨʠ ʞʝʣʘʥʠʠ ʢʘʞʜʳʡ ʞʠ-

ʪʝʣʴ ʩʤʦʞʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʩʝ ʧʦʢʘʟʘʥʠʷ ʯʝʨʝʟ 

smart-ʜʦʤʦʬʦʥ Steward. ʅʘʣʠʯʠʝ NetBox ʠʟʙʘʚʠʪ 

ʭʦʟʷʝʚ ʦʪ ʰʪʨʦʙʣʝʥʠʷ ʩʪʝʥ ʠ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʝʡ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ IP-ʪʝʣʝʚʠʜʝʥʠʷ, ʀʥʪʝʨʥʝʪʘ, IP-

ʪʝʣʝʬʦʥʘ, ʨʦʫʪʝʨʘ [4]. 

ʇʦʢʘ ʟʘʩʪʨʦʡʱʠʢʠ ʪʦʣʴʢʦ ʧʦʜʩʪʫʧʠʣʠʩʴ ʢ ʩʝʛ-

ʤʝʥʪʫ çʫʤʥʦʛʦ ʜʦʤʘè. ʇʦʤʠʤʦ ʜʦʨʦʛʦʚʠʟʥʳ, ʝʩʪʴ ʠ 

ʜʨʫʛʘʷ ʩʜʝʨʞʠʚʘʶʱʘʷ ʧʨʠʯʠʥʘ ï ʥʝ ʚʩʝ ʫʤʝʶʪ ʚʦʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʣʥʳʤ ʩʧʝʢʪʨʦʤ ʩʣʦʞʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʇʦ ʜʘʥʥʳʤ Forrester, ʦʙʲʝʤ ʨʳʥʢʘ çʫʤʥʳʭ ʜʦ-

ʤʦʚè ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ 0,1% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 

ʞʠʣʠʱʥʳʭ ʧʨʦʝʢʪʦʚ. ɺ ɽʚʨʦʧʝ ʠ ʉʐɸ ʜʦʣʷ ï ʥʝ-

ʩʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ Berg 

Insight ʧʨʝʜʨʝʢʘʝʪ ʢ 2020 ʛʦʜʫ ʨʦʩʪ ʜʦ 20% ʨʳʥʢʘ ʚ 

ɽʚʨʦʧʝ ʠ ʜʦ 30% ï ʚ ʉʐɸ. ɺ ʈʦʩʩʠʠ, ʧʦ ʨʘʩʯʝʪʘʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʢʦʤʧʘʥʠʠ Statista, ʢ 2022 ʛʦʜʫ 

ʦʥ ʜʦʩʪʠʛʥʝʪ 8,5%. 

ʉʧʨʦʩ ʥʘ ʩʠʩʪʝʤʳ çʫʤʥʦʛʦ ʜʦʤʘè ʧʦʥʝʤʥʦʛʫ 

ʨʘʩʪʝʪ. ʆʩʦʙʝʥʥʦ ʧʦʧʫʣʷʨʥʳ ʧʦʜʦʙʥʳʝ ʨʝʰʝʥʠʷ 

ʩʨʝʜʠ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʘʢʪʠʚʥʦ ʧʦʣʴ-

ʟʫʝʪʩʷ ʤʦʙʠʣʴʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. 

ʉʧʨʦʩ ʥʘ ʮʠʬʨʦʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʙʫʜʝʪ 

ʨʘʩʪʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʧʨʝʤʠʘʣʴʥʦʤ ʞʠʣʴʝ, ʛʜʝ ʧʦ-

ʚʳʰʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʶ ʦʩʥʦʚ-

ʥʳʤʠ ʚʥʫʪʨʠʜʦʤʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʙʫʜʴ ʪʦ ʢʣʠʤʘʪ, 

ʢʘʯʝʩʪʚʦ ʚʦʜʳ, ʩʙʦʨ ʦʪʭʦʜʦʚ, ʰʫʤʦʠʟʦʣʷʮʠʷ ʠ ʧʨʦ-

ʯʝʝ. ʂʨʦʤʝ ʪʦʛʦ, ʢʣʠʝʥʪʳ ʵʣʠʪʥʦʛʦ ʩʝʛʤʝʥʪʘ ʧʦʚʳ-

ʰʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʶʪ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʞʠʣʴʷ ʠ 

ʝʛʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ 

ʯʠʩʣʝ çʫʤʥʳʭè ʩʠʩʪʝʤ ʠ ʧʨʠʙʦʨʦʚ ʜʣʷ ʞʠʣʠʱʥʦʛʦ 

ʧʨʦʝʢʪʘ ï ʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʪʚʝʯʘʶʱʝʝ ʟʘ ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʝ ʵʥʝʨʛʦ-ʩʙʝʨʝʞʝʥʠʷ. ɿʘʩʪʨʦʡʱʠʢʠ ʤʦʛʫʪ ʦʙʦ-

ʨʫʜʦʚʘʪʴ ʧʦʜʲʝʟʜʳ ʠ ʧʦʜʚʘʣʳ ʜʘʪʯʠʢʘʤʠ ʜʚʠʞʝʥʠʷ, 

ʯʪʦʙʳ ʦʩʚʝʱʘʪʴ ʪʦʣʴʢʦ ʪʝ ʧʦʤʝʱʝʥʠʷ, ʛʜʝ ʥʘʭʦ-

ʜʷʪʩʷ ʣʶʜʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʫʜʘʝʪʩʷ ʵʢʦʥʦʤʠʪʴ ʜʦ 

30% ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʨʘʩʭʦʜʫʝʤʦʡ ʥʘ ʦʩʚʝʱʝʥʠʝ. 

ʕʢʦʥʦʤʠʪʴ ʪʘʢʞʝ ʧʦʤʦʛʘʶʪ ʠ ʜʨʫʛʠʝ ʫʩʪʨʦʡʩʪʚʘ ï 

ʥʘʧʨʠʤʝʨ, ʩʚʝʪʦʨʝʛʫʣʷʪʦʨʳ ʠ ʬʦʪʦʨʝʣʝ, ʢʦʪʦʨʳʝ 

ʢʦʨʨʝʢʪʠʨʫʶʪ ʫʨʦʚʝʥʴ ʦʩʚʝʱʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʞʠʣʴʮʦʚ. ʇʦʤʠʤʦ 

ʧʨʦʯʝʛʦ, ʟʘʩʪʨʦʡʱʠʢʠ ʟʘʙʦʪʷʪʩʷ ʦ ʧʨʘʚʠʣʴʥʦʤ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ. ʂʦʤʬʦʨʪ ʞʠʣʴ-

ʮʦʚ ʠ ʵʢʦʥʦʤʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳ-

ʰʘʶʪʩʷ, ʝʩʣʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʣʶʯʘʪʴ ʦʪ ʩʝʪʠ 
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ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘʛʨʫʟʢʠ ʥʘ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʠʷ ʣʶ-

ʜʝʡ ʚ ʢʚʘʨʪʠʨʝ. 
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ɺ ʣʝʢʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʢʠ ʫʨʦʛʝʥʠʪʘʣʴʥʦʛʦ ʪʫʙʝʨʢʫʣʝʟʘ ʚ ʫʩʣʦʚʠʷʭ ʦʙʱʝʡ 

ʣʝʯʝʙʥʦʡ ʩʝʪʠ. 

Abstract 

The lecture presents the features of the diagnosis of urogenital tuberculosis in a general medical network. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʫʙʝʨʢʫʣʝʟ, ʫʨʦʛʝʥʠʪʘʣʴʥʳʡ ʪʫʙʝʨʢʫʣʝʟ. 

Key words: tuberculosis, urogenital tuberculosis. 

 

ʇʨʠ ʚʥʝʣʝʛʦʯʥʳʭ ʣʦʢʘʣʠʟʘʮʠʷʭ ʪʫʙʝʨʢʫʣʝʟ ʥʝ-

ʨʝʜʢʦ ʩʢʨʳʚʘʝʪʩʷ ʧʦʜ ʤʘʩʢʦʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʘ-

ʙʦʣʝʚʘʥʠʡ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʴ 

ʚʨʘʯʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʠ ʧʝʨʚʳʤ ʰʘ-

ʛʦʤ ʢ ʩʚʦʝʚʨʝʤʝʥʥʦʡ - ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʝ. ʆʙʷʟʘ-

ʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʤʠʥʠʤʫʤʘ ʦʙ-

ʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʳʭ ʥʘ ʪʫʙʝʨʢʫʣʝʟ ʜʦʣʞʥʦ ʧʦʜʜʝʨ-

ʞʠʚʘʪʴ ʵʪʫ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʴ ʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʦʪ 

ʪʷʞʝʣʳʭ ʚʨʘʯʝʙʥʳʭ ʦʰʠʙʦʢ. 

ʇʦʜ ʧʦʥʷʪʠʝʤ çʢʣʠʥʠʯʝʩʢʠʡ ʤʠʥʠʤʫʤè ʦʙ-

ʩʣʝʜʦʚʘʥʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʪʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ 

ʦʙʲʝʤ ʢʣʠʥʠʯʝʩʢʠʭ, ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʨʝʘʣʴʥʳʤ 

ʚʦʟʤʦʞʥʦʩʪʷʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ ʤʝʜʠʮʠʥ-

ʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʠ ʜʦʩʪʘʪʦʯʝʥ ʜʣʷ ʧʝʨʚʠʯʥʦʛʦ ʦʪ-

ʙʦʨʘ ʙʦʣʴʥʳʭ ʥʘ ʨʘʩʰʠʨʝʥʥʦʝ ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʩʣʝ-

ʜʦʚʘʥʠʝ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʦʟʥʠʢʘʶʱʝʛʦ ʧʦʜʦ-

ʟʨʝʥʠʷ ʚ ʜʠʘʛʥʦʟʝ. ʏʘʩʪʦ ʜʣʷ ʵʪʦʛʦ ʙʳʚʘʝʪ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʘʚʠʣʴʥʦ ʩʦʙʨʘʥʥʦʛʦ ʘʥʘʤʥʝʟʘ ʠ ʚʥʠ-

ʤʘʪʝʣʴʥʦʛʦ ʦʩʤʦʪʨʘ ʙʦʣʴʥʦʛʦ. 

ʆʜʥʘʢʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʨʫʧʧʘʭ ʙʦʣʴʥʳʭ 

(çʛʨʫʧʧʳ ʨʠʩʢʘè) ʚʳʧʦʣʥʝʥʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ 

ʤʠʥʠʤʫʤʘ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʜʣʷ ʚʩʝʭ, ʢʘʢ 

ʚʧʝʨʚʳʝ ʟʘʙʦʣʝʚʰʠʭ, ʪʘʢ ʠ ʭʨʦʥʠʢʦʚ, ʩ ʮʝʣʴʶ ʤʘʩ-

ʩʦʚʦʛʦ çʩʣʝʧʦʛʦè ʩʢʨʠʥʠʥʛʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʥʝʣʝ-

ʛʦʯʥʳʭ ʣʦʢʘʣʠʟʘʮʠʡ ʪʫʙʝʨʢʫʣʝʟʘ. 

ɺʪʦʨʳʤ ʫʩʣʦʚʠʝʤ, ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʚʳʷʚʣʝ-

ʥʠʡ ʙʦʣʴʥʳʭ ʚʥʝʣʝʛʦʯʥʳʤʠ ʣʦʢʘʣʠʟʘʮʠʷʤʠ ʪʫʙʝʨ-

ʢʫʣʝʟʘ, ʷʚʣʷʶʪʩʷ ʟʥʘʥʠʝ ʨʘʥʥʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧ-

ʪʦʤʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʨʘʚʠʣʴʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʜʘʥʥʳʭ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙ-

ʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʦʛʦ. 

 

 

 

ʊʋɹɽʈʂʋʃɽɿ ʆʈɻɸʅʆɺ ʄʆʏɽɺʆʁ 

ʉʀʉʊɽʄʓ 
ʉʣʦʞʥʦʩʪʠ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ 

ʧʦʯʝʢ ʠ ʤʦʯʝʚʳʭ ʧʫʪʝʡ ʩʚʷʟʘʥʳ ʥʝʨʝʜʢʦ ʩʦ ʩʢʨʳ-

ʪʳʤ ʥʘʯʘʣʦʤ ʙʦʣʝʟʥʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʪʦʨʧʠʜʥʳʤ 

ʝʛʦ ʨʘʟʚʠʪʠʝʤ. ʈʘʥʥʠʭ ʧʘʪʦʛʥʦʤʦʥʠʯʥʳʭ ʢʣʠʥʠʯʝ-

ʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʫ ʪʫʙʝʨʢʫʣʝʟʘ ʧʦʯʝʢ ʠ ʤʦʯʝʚʳʭ ʧʫ-

ʪʝʡ ʥʝʪ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʪʨʫʜʥʷʝʪ ʨʘʩʧʦʟʥʘʚʘʥʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ. 

ʂ çʛʨʫʧʧʝ ʨʠʩʢʘè ʦʪʥʦʩʷʪ ʙʦʣʴʥʳʭ, ʥʘʭʦʜʷ-

ʱʠʭʩʷ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʚʨʘʯʝʡ ʧʦ ʧʦʚʦʜʫ ʭʨʦʥʠ-

ʯʝʩʢʦʛʦ ʧʠʝʣʦʥʝʬʨʠʪʘ, ʭʨʦʥʠʯʝʩʢʦʛʦ ʮʠʩʪʠʪʘ, 

ʢʘʣʴʢʫʣʝʟʥʦʛʦ ʧʠʝʣʦʥʝʬʨʠʪʘ (ʤʦʯʝʢʘʤʝʥʥʘʷ ʙʦ-

ʣʝʟʥʴ), ʧʨʠʩʪʫʧʦʚ ʧʦʯʝʯʥʦʡ ʢʦʣʠʢʠ, ʛʝʤʘʪʫʨʠʠ ʠ 

ʛʠʧʝʨʪʦʥʠʠ ʥʝʷʩʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʘʪʠʧʠʯʥʳʭ ʬʦʨʤ 

ʧʦʷʩʥʠʯʥʦ-ʢʨʝʩʪʮʦʚʦʛʦ ʨʘʜʠʢʫʣʠʪʘ, ʜʣʠʪʝʣʴʥʦ ʠ 

ʥʝɻʬʬʝʢʪʠʚʥʦ ʣʝʯʝʥʥʳʝ. ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʧʦʟʚʦ-

ʣʷʶʱʠʤ ʟʘʧʦʜʦʟʨʠʪʴ ʪʫʙʝʨʢʫʣʝʟ ʤʦʯʝʚʦʡ ʩʠʩʪʝʤʳ, 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʧʨʠʟʥʘʢʦʚ ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʠʥʬʠ-

ʮʠʨʦʚʘʥʥʦʩʪʠ ʙʦʣʴʥʦʛʦ. 

ɾʘʣʦʙʳ. ʆʙʱʠʝ ʩʠʤʧʪʦʤʳ: ʫʭʫʜʰʝʥʠʝ ʩʘʤʦ-

ʯʫʚʩʪʚʠʷ, ʛʠʧʝʨʪʝʨʤʠʷ, ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʦʥʠʠ. 

ʄʝʩʪʥʳʝ ʩʠʤʧʪʦʤʳ: ʙʦʣʴ ʚ ʧʦʷʩʥʠʯʥʦʡ ʦʙʣʘʩʪʠ, 

ʧʦʯʝʯʥʘʷ ʢʦʣʠʢʘ, ʜʠʟʫʨʠʷ ʠ ʤʘʢʨʦʛʝʤʘʪʫʨʠʷ. 

ʆʩʤʦʪʨ ʙʦʣʴʥʦʛʦ. ɹʠʤʘʥʫʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʪʴ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʠ 

ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʧʦʯʢʠ, ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʧʨʠ ʧʦʢʦʣʘʯʠ-

ʚʘʥʠʠ ʧʦʷʩʥʠʯʥʦʡ ʦʙʣʘʩʪʠ ʠ ʧʦʷʚʣʝʥʠʝ ʧʦʩʣʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʛʝʤʘʪʫʨʠʠ, ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʧʨʠ 

ʛʣʫʙʦʢʦʡ ʧʘʣʴʧʘʮʠʠ ʧʦ ʭʦʜʫ ʤʦʯʝʪʦʯʥʠʢʦʚ. 

ʆʙʱʝʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʤʝʥʝ-

ʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ ʟʘʚʠʩʷʪ ʦʪ 

ʬʦʨʤʳ ʠ ʘʢʪʠʚʥʦʩʪʠ ʥʝʬʨʦʪʫʙʝʨʢʫʣʝʟʘ. ʆʩʦʙʝʥʥʦ-

ʩʪʠ ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ ʤʦʯʠ ʧʨʠ ʪʫʙʝʨʢʫʣʝʟʝ ʤʦʯʝʚʦʡ 

ʩʠʩʪʝʤʳ: ʢʠʩʣʘʷ ʨʝʘʢʮʠʷ (87%), ʧʨʦʪʝʠʥʫʨʠʷ, ʥʝ 

ʧʨʝʚʳʰʘʶʱʘʷ 1 ʛ/ʣ (85-95%), ʣʝʡʢʦʮʠʪʫʨʠʷ 
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(98,2%), ʤʠʢʨʦʛʝʤʘʪʫʨʠʷ (75%). ʅʘʣʠʯʠʝ ʥʝʩʧʝʮʠ-

ʬʠʯʝʩʢʦʡ ʙʘʢʪʝʨʠʦʫʨʠʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ 

ʪʫʙʝʨʢʫʣʝʟ ʤʦʯʝʚʦʡ ʩʠʩʪʝʤʳ. 

ʉʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʩʝʚ ʤʦʯʠ ʥʘ 

ʤʠʢʦʙʘʢʪʝʨʠʠ ʪʫʙʝʨʢʫʣʝʟʘ (ʫ ʤʫʞʯʠʥ ʥʘʧʨʘʚʣʷʝʪʩʷ 

2-ʷ ʠ 3-ʷ ʧʦʨʮʠʠ ʫʪʨʝʥʥʝʡ ʤʦʯʠ, ʫ ʞʝʥʱʠʥ ï ʩʨʝʜ-

ʥʷʷ ʧʦʨʮʠʷ). ʕʢʩʢʨʝʪʦʨʥʘʷ ʫʨʦʛʨʘʬʠʷ ʠ ʝʝ ʤʦʜʠʬʠ-

ʢʘʮʠʠ ʦʩʪʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʤʝʪʦʜʘʤʠ 

ʚʳʷʚʣʝʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʯʢʘʭ ʠ 

ʦʮʝʥʢʠ ʤʦʯʝʚʳʭ ʧʫʪʝʡ. ʋɿʀ ʷʚʣʷʝʪʩʷ ʩʢʨʠʥʠʥʛ-ʤʝ-

ʪʦʜʦʤ ʚʳʷʚʣʝʥʠʷ ʧʦʯʝʯʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʠʩʩʣʝʜʦʚʘ-

ʥʠʝ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʦ ʧʨʠ ʢʘʚʝʨʥʦʟʥʳʭ ʬʦʨ-

ʤʘʭ ʟʘʙʦʣʝʚʘʥʠʷ. ʎʠʩʪʦʩʢʦʧʠʷ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫ-

ʘʣʴʥʦ ʦʙʥʘʨʫʞʠʪʴ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʪʫʙʝʨʢʫʣʝʟʘ 

ʠʟʤʝʥʝʥʠʷ (ʙʫʛʦʨʢʠ, ʵʨʦʟʠʠ, ʷʟʚʳ, ʧʦʨʘʞʝʥʠʷ ʫʩʪʴʷ 

ʤʦʯʝʪʦʯʥʠʢʘ). ʕʥʜʦʚʝʟʠʢʘʣʴʥʘʷ ʙʠʦʧʩʠʷ ʫʯʘʩʪʢʘ 

ʩʪʝʥʢʠ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ ʚ ʦʙʣʘʩʪʠ ʫʩʪʴʷ, ʩ ʦʙʷʟʘ-

ʪʝʣʴʥʳʤ ʟʘʭʚʘʪʦʤ ʧʦʜʩʣʠʟʠʩʪʦʛʦ ʩʣʦʷ, ʚ 50% ʩʣʫ-

ʯʘʝʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʚʝʨʠʬʠʢʘʮʠʠ 

ʜʠʘʛʥʦʟʘ ʟʘʜʦʣʛʦ ʜʦ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʩʝʚʦʚ 

ʤʦʯʠ ʥʘ ʄɹʊ. ʇʦʣʠʧʦʟʠʮʠʦʥʥʘʷ ʨʝʪʨʦʛʨʘʜʥʘʷ ʫʨʝ-

ʪʝʨʦʧʠʝʣʦʛʨʘʬʠʷ ʜʝʪʘʣʠʟʠʨʫʝʪ ʬʦʨʤʳ ʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʦʯʝʯʥʫʶ ʘʥʛʠʦʛʨʘʬʠʶ 

ʚʳʧʦʣʥʷʶʪ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʛʝʥʝʟʘ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠ-

ʧʝʨʪʝʥʟʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʯʝʯʥʦʡ 

ʧʘʨʝʥʭʠʤʳ, ʧʦʩʣʝʜʥʝʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʦʙʲʝʤʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ (ʥʝʬʨʵʢ-

ʪʦʤʠʷ, ʨʝʟʝʢʮʠʷ ʧʦʯʢʠ). ʇʦʢʘʟʘʥʠʷ ʢ ʢʦʤʧʴʶʪʝʨ-

ʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞ-

ʥʳʤʠ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʩʣʫʯʘʷʤʠ 

(ʩʦʯʝʪʘʥʠʝʤ ʥʝʬʨʦʪʫʙʝʨʢʫʣʝʟʘ ʩ ʦʧʫʭʦʣʴʶ ʠʣʠ 

ʥʝʬʨʦʣʠʪʠʘʟʦʤ). 

ʊʋɹɽʈʂʋʃɽɿ ʄʋɾʉʂʀʍ ʇʆʃʆɺʓʍ 

ʆʈɻɸʅʆɺ 
ʂ çʛʨʫʧʧʝ ʨʠʩʢʘè ʦʪʥʦʩʷʪ ʙʦʣʴʥʳʭ ʜʣʠʪʝʣʴʥʦ 

ʪʝʢʫʱʠʤʠ ʵʧʠʜʠʜʠʤʠʪʦʤ, ʦʨʭʦʵʧʠʜʠʜʠʤʠʪʦʤ, ʦʩʦ-

ʙʝʥʥʦ ʩʚʠʱʝʚʳʤʠ ʬʦʨʤʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ. ɺʘʞʥʳʤʠ 

ʤʦʤʝʥʪʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʟʘʧʦʜʦʟʨʠʪʴ ʧʦʣʦʚʦʡ 

ʪʫʙʝʨʢʫʣʝʟ, ʷʚʣʷʶʪʩʷ: ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʰʝ-

ʩʪʚʫʶʱʝʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʪʝʨʘʧʠʠ, ʘ ʪʘʢʞʝ ʧʘʣʴʧʘʪʦʨʥʦ ʚʳʷʚʣʷʝʤʳʝ ʠʟʤʝʥʝ-

ʥʠʷ ʷʠʯʢʘ ʠ ʧʨʠʜʘʪʢʘ ʫ ʪʫʙ. ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʙʦʣʴ-

ʥʳʭ (ʧʦʩʣʝʜʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʫ 

ʧʝʨʝʥʝʩʰʠʭ ʠʣʠ ʩʪʨʘʜʘʶʱʠʭ ʪʫʙʝʨʢʫʣʝʟʦʤ ʤʦʯʝ-

ʚʦʡ ʩʠʩʪʝʤʳ). 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʪʫ-

ʙʝʨʢʫʣʝʟʘ ʤʫʞʩʢʠʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʷʚʣʷʶʪʩʷ ʵʧʠ-

ʜʠʜʠʤʠʪ, ʟʘʪʝʤ ʪʫʙʝʨʢʫʣʝʟ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ 

ʠ ï ʢʘʢ ʢʘʟʫʠʩʪʠʢʘ ï ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʪʫʙʝʨʢʫʣʝʟ ʩʝ-

ʤʝʥʥʳʭ ʧʫʟʳʨʴʢʦʚ. 

ɾʘʣʦʙʳ. ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʪʫʙʝʨʢʫ-

ʣʝʟʘ ʥʘʨʫʞʥʳʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʧʦ-

ʯʪʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʠʤʧʪʦʤʦʚ ʥʝʩʧʝʮʠʬʠʯʝ-

ʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ. 

ʆʩʤʦʪʨ ʙʦʣʴʥʦʛʦ. ɼʣʷ ʪʫʙʝʨʢʫʣʝʟʥʦʛʦ ʵʧʠʜʠ-

ʜʠʤʠʪʘ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʦ ʧʝʨʚʠʯʥʦʝ ʭʨʦʥʠʯʝʩʢʦʝ 

ʪʝʯʝʥʠʝ ʩ ʣʦʢʘʣʠʟʘʮʠʝʡ ʦʯʘʛʘ ʚʦʩʧʘʣʝʥʠʷ ʚ ʭʚʦʩʪʦ-

ʚʦʤ ʦʪʜʝʣʝ, ʧʨʠʜʘʪʢʘ. ʇʨʠ ʦʙʲʝʢʪʠʚʥʦʤ ʦʩʤʦʪʨʝ 

ʥʘʭʦʜʷʪ ʧʣʦʪʥʳʡ, ʙʫʛʨʠʩʪʳʡ ʧʨʠʜʘʪʦʢ, ʩʧʘʷʥʥʳʡ ʩ 

ʷʠʯʢʦʤ, ʫʤʝʨʝʥʥʦ ʙʦʣʝʟʥʝʥʥʳʡ. ʇʨʠ ʚʦʚʣʝʯʝʥʠʠ ʚ 

ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩʝʤʷʚʳʚʦʜʷʱʝʛʦ ʧʨʦʪʦʢʘ 

ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʨʠ ʧʘʣʴʧʘʮʠʠ ʝʛʦ çʯʝʪʢʦʦʙ-

ʨʘʟʥʦʩʪʴè. ʅʘʣʠʯʠʝ ʩʚʠʱʝʡ ʚ ʦʙʣʘʩʪʠ ʤʦʰʦʥʢʠ ʧʨʠ 

ʵʧʠʜʠʜʠʤʠʪʝ ʠʣʠ ʦʨʭʦʵʧʠʜʠʜʠʤʠʪʝ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʚʦʩʧʘ-

ʣʝʥʠʷ. 

ɼʣʷ ʪʫʙʝʨʢʫʣʝʟʥʦʛʦ ʧʨʦʩʪʘʪʦʚʝʟʠʢʫʣʠʪʘ ʧʨʠ 

ʧʘʣʴʮʝʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ ʠ 

ʩʝʤʝʥʥʳʭ ʧʫʟʳʨʴʢʦʚ ʯʝʨʝʟ ʧʨʷʤʫʶ ʢʠʰʢʫ ʥʘʠʙʦ-

ʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʷʚʣʷʶʪʩʷ: ʦʙʥʘʨʫʞʝʥʠʝ ʚ ʛʣʫ-

ʙʠʥʝ ʦʨʛʘʥʘ ʧʣʦʪʥʳʭ ʫʟʣʦʚ, ʧʝʨʝʭʦʜʷʱʠʭ ʚ ʚʠʜʝ 

ʧʣʦʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʩʝʤʝʥʥʳʝ ʧʫʟʳʨʴʢʠ, ʨʘʟ-

ʤʷʛʯʝʥʠʷ ʠʣʠ ʟʘʧʘʜʝʥʠʷ ʚ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʝ. 

ʉʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʳʷʚʣʝʥʠʝ ʤʠ-

ʢʦʙʘʢʪʝʨʠʡ ʪʫʙʝʨʢʫʣʝʟʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʤʘʪʝʨʠʘʣʝ 

(ʵʷʢʫʣʷʪʝ, ʩʝʢʨʝʪʝ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ, ʚ ʧʦʨ-

ʮʠʠ ʤʦʯʠ, ʧʦʣʫʯʝʥʥʦʡ ʧʦʩʣʝ ʤʘʩʩʘʞʘ ʧʨʦʩʪʘʪʳ) ʷʚ-

ʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʤ ʥʝʠʥʚʘʟʠʚʥʳʤ ʤʝʪʦ-

ʜʦʤ ʜʠʘʛʥʦʩʪʠʢʠ ʪʫʙʝʨʢʫʣʝʟʘ. ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʚʳʷʚʣʷʶʪ ʟʘʧʫʱʝʥʥʳʝ ʬʦʨʤʳ ʪʫʙʝʨʢʫʣʝʟʘ 

ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ ʠ ʩʝʤʝʥʥʳʭ ʧʫʟʳʨʴʢʦʚ. ʅʘ 

ʦʙʟʦʨʥʦʡ ʨʝʥʪʛʝʥʦʛʨʘʤʤʝ ʠʥʦʛʜʘ ʫʜʘʝʪʩʷ ʦʧʨʝʜʝ-

ʣʠʪʴ ʫʯʘʩʪʢʠ ʦʙʳʟʚʝʩʪʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘ-

ʪʝʣʴʥʦʡ ʞʝʣʝʟʳ ʠ ʩʝʤʝʥʥʳʭ ʧʫʟʳʨʴʢʦʚ. ʅʘ ʫʨʝʪʨʦ-

ʛʨʘʤʤʝ ʧʨʠ ʢʘʚʝʨʥʦʟʥʦʡ ʬʦʨʤʝ ʪʫʙʝʨʢʫʣʝʟʘ ʧʨʝʜ-

ʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʘʪʝʢʠ ʢʦʥʪʨʘʩʪʘ 

ʚ ʪʢʘʥʴ ʧʦʨʘʞʸʥʥʦʛʦ ʦʨʛʘʥʘ. 

ʇʨʠ ʧʦʜʦʟʨʝʥʠʠ ʥʘ ʪʫʙʝʨʢʫʣʝʟʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ 

ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ʙʦʣʴʥʦʛʦ ʥʘʧʨʘʚʣʷʶʪ ʚ ʧʨʦ-

ʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʡ ʜʠʩʧʘʥʩʝʨ ʢ ʬʪʠʟʠʦʫʨʦʣʦʛʫ. 

ʊʋɹɽʈʂʋʃɽɿ ɾɽʅʉʂʀʍ ʇʆʃʆɺʓʍ 

ʆʈɻɸʅʆɺ 
çɻʨʫʧʧʘ ʨʠʩʢʘè. ɹʦʣʴʥʳʝ, ʩʦʩʪʦʷʱʠʝ ʥʘ ʫʯʝʪʝ 

ʠ ʩʥʷʪʳʝ ʩ ʫʯʝʪʘ ʧʦ ʧʦʚʦʜʫ ʪʫʙʝʨʢʫʣʝʟʘ ʨʘʟʣʠʯʥʳʭ 

ʣʦʢʘʣʠʟʘʮʠʡ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʠʡ ʨʠʩʢ ʩʧʝʮʠʬʠ-

ʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʠʤʝʶʪ ʙʦʣʴ-

ʥʳʝ, ʧʝʨʝʥʝʩʰʠʝ ʪʫʙʝʨʢʫʣʝʟ ʣʠʤʬʦʘʙʜʦʤʠʥʘʣʴʥʦʡ 

ʣʦʢʘʣʠʟʘʮʠʠ, ʥʝʬʨʦʪʫʙʝʨʢʫʣʝʟ, ʘ ʪʘʢʞʝ ʪʫʙʝʨʢʫʣʝʟ 

ʧʦʟʚʦʥʦʯʥʠʢʘ ʠ ʩʫʩʪʘʚʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʛʨʫʧʧʫ 

ʨʠʩʢʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʙʦʣʴʥʳʝ, ʠʤʝʚʰʠʝ 

ʢʦʥʪʘʢʪ ʩ ʙʦʣʴʥʳʤʠ ʘʢʪʠʚʥʳʤ ʪʫʙʝʨʢʫʣʝʟʦʤ. 

ʉʨʝʜʠ ʫʢʘʟʘʥʥʳʭ ʙʦʣʴʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ 

ʛʨʫʧʧʫ ʞʝʥʱʠʥ, ʩʦʩʪʦʷʱʠʭ ʥʘ ʫʯʝʪʝ ʧʦ ʧʦʚʦʜʫ ʭʨʦ-

ʥʠʯʝʩʢʦʛʦ ʩʘʣʴʧʠʥʛʦʦʬʦʨʠʪʘ, ʥʝʧʦʜʜʘʶʱʝʛʦʩʷ ʥʝ-

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ, ʙʝʩʧʣʦʜʠʷ, ʦʩʦʙʝʥʥʦ ʧʝʨ-

ʚʠʯʥʦʛʦ, ʩʪʦʡʢʦʛʦ ʥʘʨʫʰʝʥʠʷ ʤʝʥʩʪʨʫʘʣʴʥʦʡ ʬʫʥʢ-

ʮʠʠ, ʵʥʜʦʤʝʪʨʠʦʟʘ, ʥʘʣʠʯʠʷ ʧʨʠʜʘʪʢʦʚʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʥʝʷʩʥʦʡ ʵʪʠʦʣʦʛʠʠ. 

ɾʘʣʦʙʳ. ʆʥʠ ʦʙʫʩʣʦʚʣʝʥʳ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʝʡ ï ʩʣʘʙʦʩʪʴ, ʧʦʪʣʠ-

ʚʦʩʪʴ, ʩʫʙʬʝʙʨʠʣʠʪʝʪ, ʩʥʠʞʝʥʠʝ ʚʝʩʘ ʪʝʣʘ. ʉ ʜʨʫ-

ʛʦʡ ʩʪʦʨʦʥʳ, ʦʥʠ ʩʚʷʟʘʥʳ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʧʦʨʘ-

ʞʝʥʠʝʤ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ï ʧʦʟʜʥʠʝ ʤʝʥʘʨʭʝ, ʦʧʩʦ-

ʦʣʠʛʦʤʝʥʦʨʝʷ, ʘʣʴʛʦʜʠʩʤʝʥʦʨʝʷ, ʧʝʨʚʠʯʥʘʷ ʠ 

ʚʪʦʨʠʯʥʘʷ ʘʤʝʥʦʨʝʷ. 

ʆʩʤʦʪʨ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʧʦʥʠʞʝʥʥʦʝ ʧʠʪʘ-

ʥʠʝ, ʙʣʝʜʥʦʩʪʴ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ, ʠʭ ʚʣʘʞʥʦʩʪʴ, ʪʘ-

ʭʠʢʘʨʜʠʶ, ʫʚʝʣʠʯʝʥʠʝ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʣʠʤʬʘʪʠ-

ʯʝʩʢʠʭ ʫʟʣʦʚ. ʇʨʠ ʧʘʣʴʧʘʮʠʠ ʞʠʚʦʪʘ ʠʥʦʛʜʘ ʤʦʞʥʦ 

ʚʳʷʚʠʪʴ ʧʨʠʟʥʘʢʠ ʩʚʦʙʦʜʥʦʡ ʞʠʜʢʦʩʪʠ ʚ ʙʨʶʰʥʦʡ 

ʧʦʣʦʩʪʠ. ʇʨʠ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʤ ʦʩʤʦʪʨʝ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʛʠʧʝʨʝʤʠʷ ʠ ʦʪʝʯʥʦʩʪʴ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʚʣʘʛʘʣʠʱʘ, ʘ ʪʘʢʞʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʙ-

ʣʘʩʪʠ ʰʝʡʢʠ ʤʘʪʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚ ʚʠʜʝ ʧʨʦ-

ʩʦʚʠʜʥʳʭ ʚʳʩʳʧʘʥʠʡ ʠ ʷʚʣʝʥʠʡ ʵʥʜʦʮʝʨʚʠʮʠʪʘ. 
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ʇʨʠ ʨʝʢʪʦʚʘʛʠʥʘʣʴʥʦʤ ʦʩʤʦʪʨʝ ʦʪʤʝʯʘʶʪ ʨʘʩʧʦʣʦ-

ʞʝʥʠʝ ʤʘʪʢʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʦʩʠ, ʝʝ 

ʩʤʝʱʘʝʤʦʩʪʴ, ʨʘʟʤʝʨʳ ʠ ʧʦʜʚʠʞʥʦʩʪʴ. ɺ ʦʙʣʘʩʪʠ 

ʧʨʠʜʘʪʢʦʚ ʥʝʨʝʜʢʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʷʞʠʩʪʦʩʪʴ, ʧʘʩ-

ʪʦʟʥʦʩʪʴ, ʙʦʣʝʟʥʝʥʥʦʩʪʴ, ʥʘʣʠʯʠʝ ʪʫʙʦʦʚʘʨʠʘʣʴ-

ʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʚ ʦʙʣʘʩʪʠ ʩʚʦʜʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʭ 

ʫʢʦʨʦʯʝʥʠʝ, ʧʘʩʪʦʟʥʦʩʪʴ. 

ʉʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

¶ ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʤʘʣʦʛʦ ʪʘʟʘ ʠ 
ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ; 

¶ ʦʙʟʦʨʥʘʷ ʨʝʥʪʛʝʥʦʛʨʘʤʤʘ ʤʘʣʦʛʦ ʪʘʟʘ ʩ ʮʝ-

ʣʴʶ ʚʳʷʚʣʝʥʠʷ ʨʝʥʪʛʝʥʦʢʦʥʪʨʘʩʪʥʳʭ ʢʘʟʝʦʤ ʠ ʧʝʪ-

ʨʠʬʠʢʘʪʦʚ; 

¶ ʛʠʩʪʝʨʦʩʘʣʴʧʠʥʛʦʛʨʘʬʠʷ. ʊʠʧʠʯʥʳʤ ʜʣʷ ʛʝ-
ʥʠʪʘʣʴʥʦʛʦ ʪʫʙʝʨʢʫʣʝʟʘ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʧʨʠʟʥʘʢʠ, 

ʢʘʢ ʯʘʩʪʠʯʥʘʷ ʠʣʠ ʧʦʣʥʘʷ ʦʙʣʠʪʝʨʘʮʠʷ ʧʦʣʦʩʪʠ 

ʤʘʪʢʠ, ʨʠʛʠʜʥʳʝ, ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʩʧʘʡʢʘʤʠ ʤʘʪʦʯ-

ʥʳʝ ʪʨʫʙʳ, ʦʙʪʫʨʠʨʦʚʘʥʥʳʝ ʣʠʙʦ ʚ ʠʥʪʨʘʤʫʨʘʣʴ-

ʥʦʤ ʦʪʜʝʣʝ, ʣʠʙʦ ʚ ʘʤʧʫʣʷʨʥʦʤ. ʆʜʥʘʢʦ, ʵʪʠ ʧʨʠ-

ʟʥʘʢʠ ʭʘʨʘʢʪʝʨʥʳ ʣʠʰʴ ʜʣʷ ʜʘʣʝʢʦ ʟʘʰʝʜʰʝʛʦ ʪʫ-

ʙʝʨʢʫʣʝʟʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

¶ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʪʜʝʣʷʝ-
ʤʦʛʦ ʮʝʨʚʠʢʘʣʴʥʦʛʦ ʢʘʥʘʣʘ, ʤʝʥʩʪʨʫʘʣʴʥʦʡ ʢʨʦʚʠ, 

ʩʤʳʚʦʚ ʠʟ ʧʦʣʦʩʪʠ ʤʘʪʢʠ, ʧʫʥʢʪʘʪʘ ʜʫʛʣʘʩʦʚʘ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ, ʩʦʩʢʦʙʘ ʵʥʜʦʤʝʪʨʠʷ; 

¶ ʮʠʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʰʝʫʢʘʟʘʥ-
ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

¶ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʧʝʨʘʮʠʦʥ-

ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʩʦʩʢʦʙʦʚ ʵʥʜʦʤʝʪʨʠʷ ʩ ʮʝʣʴʶ ʚʳ-

ʷʚʣʝʥʠʷ ʢʣʝʪʦʢ ʃʘʥʛʘʥʩʘ, ʵʧʠʪʝʣʠʦʠʜʥʳʭ ʙʫʛʦʨ-

ʢʦʚ, ʢʘʣʴʮʠʥʘʪʦʚ ʠ ʛʣʳʙʦʢ (ʩ ʫʯʝʪʦʤ ʧʘʪʦʤʦʨʬʦʟʘ). 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʪʦ, ʥʘʩʢʦʣʴʢʦ ʟʥʘʯʠʤʦ ʧʣʘʚʘʥʠʝ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʢʘʢ ʦʥʦ ʚʣʠ-

ʷʝʪ ʥʘ ʚʩʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ. 

Abstract 

This article reveals how important swimming is for human health and how it affects all body systems. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʘʚʘʥʠʝ, ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʟʘʙʦʣʝʚʘʥʠʷ. 
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ʇʣʘʚʘʥʴʝ ï ʵʪʦ ʫʥʠʢʘʣʴʥʳʡ ʚʠʜ ʩʧʦʨʪʘ, ʢʦʪʦ-

ʨʳʤ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴʩʷ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʚʥʝ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ. ɺ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʭʦʜʳ ʚ ʙʘʩʩʝʡʥ, ʜʘʞʝ ʥʘ ʣʶʙʠ-

ʪʝʣʴʩʢʦʤ ʫʨʦʚʥʝ, ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʜʘʞʝ ʣʝʯʝ-

ʥʠʷ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʩ ʜʨʫ-

ʛʠʤʠ ʚʠʜʘʤʠ ʘʵʨʦʙʥʳʭ ʪʨʝʥʠʨʦʚʦʢ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʪʝʣʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʚʦʟʜʫʭʘ, ʜʘʥ-

ʥʘʷ ʜʠʩʮʠʧʣʠʥʘ ʙʫʜʝʪ ʠʤʝʪʴ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ. ɺʦʜʘ, ʢʘʢ ʚʥʝʰʥʷʷ ʩʨʝʜʘ, ʦʢʘʟʳʚʘʝʪ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷʤ ʚ 12 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚʦʟ-

ʜʫʭ. ʅʘʛʨʫʟʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʨʘʟʫ ʥʘ ʚʩʝ ʪʝʣʦ. 

ʇʣʘʚʘʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪ ʦʙʱʫʶ ʚʳʥʦʩʣʠʚʦʩʪʴ 

ʦʨʛʘʥʠʟʤʘ, ʧʦʚʳʰʘʝʪ ʠʤʤʫʥʠʪʝʪ ʠ ʦʙʱʠʡ ʪʦʥʫʩ ʦʨ-

ʛʘʥʠʟʤʘ. ʇʣʘʚʘʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʢʘʣʠʚʘʥʠʶ ʦʨʛʘ-

ʥʠʟʤʘ, ʯʝʣʦʚʝʢ ʩʪʘʥʦʚʠʪʩʷ, ʤʝʥʴʰʝ ʧʦʜʚʝʨʞʝʥ ʧʨʦ-

ʩʪʫʜʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ɺʦ ʚʨʝʤʷ ʧʣʘʚʘʥʠʷ ʩʦʚʝʨ-

ʰʝʥʩʪʚʫʝʪʩʷ ʤʝʭʘʥʠʟʤ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ, ʫʣʫʯʰʘ-

ʶʪʩʷ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʧʦʚʳʰʘʝʪʩʷ 

ʘʜʘʧʪʘʮʠʷ ʢ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʫʩʣʦʚʠʷʤ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ. 

ʆʩʥʦʚʥʘʷ ʮʝʥʥʦʩʪʴ ʧʣʘʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʰʠʨʦʯʘʡʰʝʤ ʩʧʝʢʪʨʝ ʝʛʦ ʙʣʘʛʦʪʚʦʨʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʩʦʯʝʪʘʶʱʠʤʩʷ ʩ ʢʨʘʡʥʝ ʥʠʟʢʦʡ 

ʪʨʘʚʤʘʪʠʯʥʦʩʪʴʶ. 

ɿʘʥʷʪʠʷ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʙʣʘʛʦʪʚʦʨʥʦ ʚʣʠʷʶʪ ʥʘ 

ʨʘʟʚʠʪʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʩʝʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, 

ʦʩʦʙʝʥʥʦ ʥʘ ʩʦʩʪʦʷʥʠʝ ʩʝʨʜʝʯʥʦ - ʩʦʩʫʜʠʩʪʦʡ, ʜʳ-

ʭʘʪʝʣʴʥʦʡ, ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴ-

ʥʦʛʦ ʘʧʧʘʨʘʪʘ. 
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ʆʧʪʠʤʘʣʴʥʳʝ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʪʨʝʥʠʨʦʚʢʝ ʚ 

ʚʦʜʝ ʧʨʠʚʦʜʷʪ ʢ ʨʘʩʰʠʨʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ, ʧʦʚʳʰʝʥʠʶ ʩʦʧʨʦʪʠʚʣʷʝʤʦ-

ʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʚʨʝʜʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʦʢʨʫʞʘʶ-

ʱʝʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ 

(ʠʤʤʫʥʠʪʝʪʘ), ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʶ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝ-

ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʬʦʥʘ, ʯʪʦ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦ ʚ ʥʘʰʝ 

ʚʨʝʤʷ. 

ʋ ʣʶʜʝʡ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʣʘ-

ʚʘʥʠʝʤ, ʚʦʟʨʘʩʪʘʝʪ ʚʝʣʠʯʠʥʘ ʫʜʘʨʥʦʛʦ ʦʙʲʝʤʘ 

ʩʝʨʜʮʘ, ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʚ ʧʦʢʦʝ 

ʩʥʠʞʘʝʪʩʷ ʦʪ 60 ʜʦ 55 (50) ʫʜ/ʤʠʥ. ʇʨʠ ʵʪʦʤ ʩʝʨ-

ʜʝʯʥʘʷ ʤʳʰʮʘ ʨʘʙʦʪʘʝʪ ʤʦʱʥʦ ʠ ʵʢʦʥʦʤʥʦ. ʋ ʥʝ ʟʘ-

ʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝ-

ʥʠʡ ʦʙʳʯʥʦ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 65 ʜʦ57 

ʫʜ/ʤʠʥ. ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʪʝʣʘ, ʘ ʪʘʢʞʝ 

ʮʠʢʣʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʙʦʪʦʡ ʤʳʰʮ, 

ʜʘʚʣʝʥʠʝ ʚʦʜʳ ʥʘ ʧʦʜʢʦʞʥʦʝ ʨʫʩʣʦ, ʛʣʫʙʦʢʦʝ ʜʠʘ-

ʬʨʘʛʤʘʣʴʥʦʝ ʜʳʭʘʥʠʝ ʠ ʚʟʚʝʰʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʣʘ 

ï ʚʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʠʪʦʢʫ ʢʨʦʚʠ ʢ ʩʝʨʜʮʫ ʠ ʚ 

ʮʝʣʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʘʝʪ ʝʛʦ ʨʘʙʦʪʫ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʟʘʥʷʪʠʡ ʧʣʘʚʘʥʠʝʤ ʩʥʠʞʘʝʪʩʷ ʩʠʩʪʦʣʠʯʝʩʢʦʝ 

ʜʘʚʣʝʥʠʝ, ʧʦʚʳʰʘʝʪʩʷ ʵʣʘʩʪʠʯʥʦʩʪʴ ʩʦʩʫʜʦʚ, ʫʚʝ-

ʣʠʯʠʚʘʝʪʩʷ ʫʜʘʨʥʳʡ ʦʙʲʝʤ ʩʝʨʜʮʘ. 

ʈʝʛʫʣʷʨʥʳʝ ʟʘʥʷʪʠʷ ʧʣʘʚʘʥʠʝʤ ʷʚʣʷʶʪʩʷ ʤʦʱ-

ʥʳʤ ʬʘʢʪʦʨʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʨʚʥʫʶ ʚʳʩʰʫʶ ʜʝ-

ʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. ɺʦʜʘ, ʤʷʛʢʦ ʦʙʪʝʢʘʷ ʪʝʣʦ, ʤʘʩ-

ʩʠʨʫʷ ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʢʦʞʝ ʠ ʤʳʰʮʘʭ ʥʝʨʚʥʳʝ 

ʦʢʦʥʯʘʥʠʷ, ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʮʝʥ-

ʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʫʩʧʦʢʘʠʚʘʝʪ, ʩʥʠʤʘʝʪ 

ʫʪʦʤʣʝʥʠʝ. ʇʦʩʣʝ ʧʣʘʚʘʥʠʷ ʯʝʣʦʚʝʢ ʣʝʛʯʝ ʟʘʩʳʧʘʝʪ, 

ʢʨʝʧʯʝ ʩʧʠʪ, ʫ ʥʝʛʦ ʫʣʫʯʰʘʶʪʩʷ ʚʥʠʤʘʥʠʝ, ʧʘʤʷʪʴ. 

ɼʝʡʩʪʚʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʫʣʫʯʰʘʝʪ ʢʨʦʚʦʩʥʘʙ-

ʞʝʥʠʝ ʤʦʟʛʘ, ʫʨʘʚʥʦʚʝʰʠʚʘʝʪ ʧʨʦʮʝʩʩʳ ʚʦʟʙʫʞʜʝ-

ʥʠʷ ʠ ʪʦʨʤʦʞʝʥʠʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ, 

ʪ.ʝ. ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʧʩʠ-

ʭʠʢʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʣʦʞʠʪʝʣʴ-

ʥʦʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʬʦʥʘ, ʪʘʢ ʥʝʦʙʭʦʜʠʤʦʛʦ ʚ ʧʦ-

ʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʦʜʚʝʜʝʤ ʠʪʦʛ, ʯʪʦ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʟʘʥʷʪʠʡ ʧʣʘʚʘʥʠʝʤ, ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ 

ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʟʥʦʩʪʦʨʦʥʥʝʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟ-

ʜʝʡʩʪʚʠʝ. ɺ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʮʝʣʷʭ ʧʣʘʚʘʥʠʝ ʜʦ-

ʩʪʫʧʥʦ ʠ ʧʦʣʝʟʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʤ ʚʦʟʨʘʩʪʥʳʤ ʢʘ-

ʪʝʛʦʨʠʷʤ, ʧʦʵʪʦʤʫ ʧʣʘʚʘʪʴ ʧʦʣʝʟʥʦ, ʘ ʛʣʘʚʥʦʝ ï ʙʝʟ-

ʦʧʘʩʥʦ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʨʝʜʠ ʤʦʣʦʜʝʞʠ ʙʦʣʴʰʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʶʪ ʩʪʫʜʝʥʪʳ. ɼʘʥʥʳʡ ʩʦʮʠʘʣʴʥʳʡ ʩʣʦʡ ʠʤʝʝʪ ʨʷʜ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ: ʙʦʣʴʰʠʝ ʩʪʨʝʩʩʦʚʳʝ, ʬʠʟʠʯʝʩʢʠʝ ʠ ʫʤʩʪʚʝʥʥʳʝ ʥʘʛʨʫʟʢʠ, ʠʟʤʝʥʝʥʥʳʡ ʨʝʞʠʤ ʜʥʷ ʠ ʨʘʮʠʦʥ 

ʧʠʪʘʥʠʷ. ʕʪʠ ʬʘʢʪʦʨʳ ʜʦʩʪʘʪʦʯʥʦ ʩʝʨʴʝʟʥʦ ʚʣʠʷʶʪ ʥʘ ʟʜʦʨʦʚʴʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ï 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ ʠ ʢʘʨʠʝʩʘ ʟʫʙʦʚ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝ-

ʤʦʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʪʫʜʝʥʪʦʚ, ʢʘʢ ʦʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. ɼʣʷ ʝʝ ʨʝʰʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʢʦʤʧʣʝʢʩ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠ-

ʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʠ ʘʥʘʣʠʟ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ. ʇʨʦʚʝʜʝʥʥʦʝ ʥʘʤʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʩʪʫʜʝʥʪʦʚ ʚʳʷʚʠʣʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʠʟʢʘʷ ʤʦʪʠʚʠʨʦʚʘʥʥʦʩʪʴ ʢ ʠʭ ʩʦʙʣʶʜʝʥʠʶ. ʇʦʵʪʦʤʫ 

ʚʘʞʥʦ ʧʨʦʚʝʜʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʦʩʧʠʪʘʥʠʷ ʩʪʫʜʝʥʪʦʚ.  
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Abstract  

Students make up a large group of young people. This social layer has a number of features: high stress, 

physical and mental loads, changed daily routine and diet. These factors have a serious impact on health, including 

dental health ï the risk of periodontal disease and dental caries increases. Therefore, an urgent problem in modern 

conditions is the dental morbidity of students, as one of the most important social groups of the population. To 

solve this problem, a set of therapeutic and preventive measures is required, which includes an analysis of students 

' awareness. Our study of the dental status of students revealed a high level of knowledge of prevention of dental 

diseases, but low motivation to comply with them. Therefore, it is important to conduct sanitary and educational 

work to improve the dental education of students. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ, ʩʪʫʜʝʥʪʳ, ʧʨʦʬʠʣʘʢʪʠʢʘ, ʦʩʤʦʪʨ, ʘʥʢʝʪʘ.  

Keywords: students, dental status, prevention, examination, questionnaire 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʫʜʝʥʪʳ ʤʝʜʠʮʠʥ-

ʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʩʦʩʪʘʚʣʷʶʪ ʦʩʦʙʳʡ ʩʦʮʠʘʣʴ-

ʥʳʡ ʩʣʦʡ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʝʥ ʩʧʝʮʠʬʠ-

ʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʦʙʫʯʝʥʠʷ, ʚʦʟʨʘʩʪʦʤ, ʦʙʨʘʟʦʤ 

ʞʠʟʥʠ. ɺʦ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ ʙʳʚʘʶʪ ʩʪʨʝʩʩʦʚʳʝ ʧʝ-

ʨʠʦʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʝʩʪʠ ʢ ʧʦʷʚʣʝʥʠʶ ʚʨʝʜʥʳʭ 

ʧʨʠʚʳʯʝʢ, ʧʦʚʳʰʘʶʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʚ 

ʩʚʷʟʠ ʩ ʙʦʣʴʰʠʤʠ ʫʯʝʙʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ. ʂʘʢ ʠʪʦʛ 

ï ʫʚʝʣʠʯʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʪʦʤʘ-

ʪʦʣʦʛʠʯʝʩʢʘʷ. ʀʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʙʣʶʜʝʥʠʷ ʤʝʨ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʚʘʞʥʦʩʪʠ ʣʝʯʝʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʚʳʩʦʢʘʷ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʭ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ, ʥʦ 

ʪʝʤ ʥʝ ʤʝʥʝʝ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʦʩʪʘʝʪʩʷ ʤʦʪʠʚʠʨʦ-

ʚʘʥʥʦʩʪʴ ʢ ʧʨʦʚʝʜʝʥʠʶ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ [1,2,3]. 

ʎʝʣʴ. ʀʟʫʯʠʪʴ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʩʪʫ-

ʜʝʥʪʦʚ, ʧʨʦʚʝʩʪʠ ʩʘʥʠʪʘʨʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʫʶ ʨʘ-

ʙʦʪʫ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʩʪʦʤʘʪʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʥʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʠ-

ʨʦʚʘʥʠʝ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ 3 ʢʫʨʩʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʆʙʲʝʤ 

ʥʘʙʣʶʜʝʥʠʷ ʩʦʩʪʘʚʠʣ 50 ʩʪʫʜʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 19 

ʜʦ 23 ʣʝʪ. ʆʧʨʦʩ ʧʨʦʚʦʜʠʣʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠ-

ʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʘʥʢʝʪʳ. ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʧʨʦ-

ʚʦʜʠʣʦʩʴ ʘʥʦʥʠʤʥʦ. ɺ ʘʥʢʝʪʘ ʩʦʜʝʨʞʘʣʠʩʴ ʚʦʧʨʦʩʳ 

ʦ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ, ʥʘʣʠʯʠʠ ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦ-

ʣʝʚʘʥʠʡ ʠ ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ, ʛʠʛʠʝʥʝ ʧʦʣʦʩʪʠ ʨʪʘ 

ʩʪʫʜʝʥʪʦʚ, ʦʙʨʘʱʘʝʤʦʩʪʠ ʟʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦ-

ʤʦʱʴʶ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʉʨʝʜʠ ʘʥʢʝʪʠʨʦʚʘʥ-

ʥʳʭ ʩʪʫʜʝʥʪʦʚ 54% - ʞʝʥʩʢʦʛʦ ʧʦʣʘ, 46% - ʤʫʞ-

ʩʢʦʛʦ ʧʦʣʘ. ʇʦ ʚʦʟʨʘʩʪʫ 4% - 19 ʣʝʪ, 38% ð 20 ʣʝʪ, 

34% ð 21 ʣʝʪ, 16% ð 22 ʣʝʪ, 8% ð 23 ʣʝʪ. ʆʢʘʟʘ-

ʣʦʩʴ, ʯʪʦ ʩʚʦʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʦʮʝʥʠ-

ʚʘʶʪ ʢʘʢ ʦʪʣʠʯʥʦʝ ʪʦʣʴʢʦ 12% ʨʝʩʧʦʥʜʝʥʪʦʚ, 60% 

ʩʯʠʪʘʶʪ ʝʛʦ ʭʦʨʦʰʠʤ, 28% ð ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴ-

ʥʳʤ, 0% ð ʧʣʦʭʠʤ. ʈʘʩʧʨʝʜʝʣʠʚ ʩʪʫʜʝʥʪʦʚ, ʫʢʘ-

ʟʘʚʰʠʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʫʜʦʚʣʝʪʚʦʨʠ-

ʪʝʣʴʥʳʤ, ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʧʦʣʫ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʧʨʠ-

ʤʝʨʥʦ ʦʜʠʥʘʢʦʚʫʶ ʜʦʣʶ ʟʘʥʷʣʠ ʜʝʚʫʰʢʠ ʚ ʚʦʟʨʘʩʪʝ 

20 ʣʝʪ ʠ ʧʘʨʥʠ 21 ʛʦʜʘ. ʊʘʢʞʝ ʙʳʣʘ ʦʮʝʥʝʥʘ ʩʚʷʟʴ 

ʤʝʞʜʫ ʥʘʣʠʯʠʝʤ ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʨʝʜ-

ʥʳʭ ʧʨʠʚʳʯʝʢ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʩʪʫʜʝʥʪʦʚ, ʩʯʠʪʘʶ-

ʱʠʭ ʩʚʦʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʫʜʦʚʣʝʪʚʦ-

ʨʠʪʝʣʴʥʳʤ: ʫ 50% ʩʪʫʜʝʥʪʦʚ, ʩʯʠʪʘʶʱʠʭ ʩʚʦʝ ʩʪʦ-

ʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ, 

ʚʳʷʚʣʝʥʳ ʚʨʝʜʥʳʝ ʧʨʠʚʳʯʢʠ (ʢʫʨʝʥʠʝ, ʦʥʠʭʦʬʘ-

ʛʠʷ, ʧʨʠʢʫʩʳʚʘʥʠʝ ʛʫʙ) ʠʟ ʥʠʭ ʫ 57,1% ʪʘʢʞʝ ʠʤʝ-

ʶʪʩʷ ʩʦʤʘʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʢ ʢʦʪʦʨʳʤ ʚ ʙʦʣʴ-

ʰʝʡ ʯʘʩʪʠ ʦʪʥʦʩʠʪʩʷ ʘʣʣʝʨʛʠʷ ʠ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʉʨʝʜʠ ʚʩʝʭ ʩʪʫʜʝʥʪʦʚ 

42,3% - ʥʝ ʠʤʝʶʪ ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʫ 

17,5% - ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʫ 1,7% - 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ, ʫ 9,1% - ʟʘʙʦʣʝʚʘʥʠʷ ʞʝʣʫ-

ʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʫ 29,4% - ʘʣʣʝʨʛʠʷ, ʥʝʧʝ-

ʨʝʥʦʩʠʤʦʩʪʴ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ; 74% ʥʝ ʠʤʝʶʪ 

ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ ʠ 26% ʩ ʚʨʝʜʥʳʤʠ ʧʨʠʚʳʯʢʘʤʠ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʢʫʨʝʥʠʝ ʠ 

ʦʥʠʭʦʬʘʛʠʷ. 

ʅʘ ʚʦʧʨʦʩ, ʩʢʦʣʴʢʦ ʨʘʟ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ 

ʛʦʜʘ ʦʙʨʘʱʘʣʠʩʴ ʢ ʩʪʦʤʘʪʦʣʦʛʫ, ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ 

ʩʦʩʪʘʚʠʣʘ ʛʨʫʧʧʘ ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʨʘʱʘʣʠʩʴ 1 

ʨʘʟ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʛʦʜʘ 66%, 28% ʦʙʨʘʱʘ-

ʣʠʩʴ 2 ʨʘʟʘ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʛʦʜʘ, 3 ʨʘʟʘ 2%, ʠ 

4% ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʝ ʦʙʨʘʱʘʣʠʩʴ ʢ ʩʪʦʤʘʪʦʣʦʛʫ. ʅʘ 

ʧʦʩʣʝʜʫʶʱʠʡ ʚʦʧʨʦʩ, ʧʦ ʢʘʢʦʡ ʧʨʠʯʠʥʝ ʦʙʨʘʱʘ-

ʣʠʩʴ ʢ ʚʨʘʯʫ-ʩʪʦʤʘʪʦʣʦʛʫ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʝʩʧʦʥ-

ʜʝʥʪʦʚ (49,5%) ʦʙʨʘʱʘʣʘʩʴ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ 

ʦʩʤʦʪʨʘ, 22,3% ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ 

ʣʝʯʝʥʠʷ, 23,5% ʜʝʣʘʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʛʠʛʠʝʥʫ, 

1,2% ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʥʜʦʜʦʥʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ, 

3,5% ʦʙʨʘʱʘʣʠʩʴ ʜʣʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ.  

ʉʦʩʪʦʷʥʠʝ ʧʦʣʦʩʪʠ ʨʪʘ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʫʨʦʚʥʝʤ ʛʠʛʠʝʥʳ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ 2 ʨʘʟʘ ʚ ʜʝʥʴ, 

ʪ.ʝ. ʫʪʨʦʤ ʠ ʚʝʯʝʨʦʤ ʯʠʩʪʷʪ ʟʫʙʳ 84% ʦʧʨʦʰʝʥʥʳʭ 

ʩʪʫʜʝʥʪʦʚ (48% - ʫʪʨʦʤ ʧʦʩʣʝ ʟʘʚʪʨʘʢʘ ʠ ʚʝʯʝʨʦʤ 

ʧʝʨʝʜ ʩʥʦʤ, 36% - ʫʪʨʦʤ ʜʦ ʟʘʚʪʨʘʢʘ ʠ ʚʝʯʝʨʦʤ ʧʝ-

ʨʝʜ ʩʥʦʤ). ʆʩʪʘʣʴʥʳʝ ʫʢʘʟʘʣʠ, ʯʪʦ ʯʠʩʪʷʪ ʪʦʣʴʢʦ 

ʫʪʨʦʤ (ʫʪʨʦʤ ʜʦ ʝʜʳ ï 2% ʠ ʫʪʨʦʤ ʧʦʩʣʝ ʝʜʳ - 12%) 

ʠʣʠ ʚʝʯʝʨʦʤ (2%). ɺ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚ ʛʠʛʠʝʥʳ ʧʨʠ 

ʯʠʩʪʢʝ ʟʫʙʦʚ ʚʩʝ ʨʝʩʧʦʥʜʝʥʪʳ ʠʩʧʦʣʴʟʫʶʪ ʟʫʙʥʫʶ 

ʱʝʪʢʫ ʠ ʟʫʙʥʫʶ ʧʘʩʪʫ, ʦʢʦʣʦ 20% ʠʩʧʦʣʴʟʫʶʪ 

ʪʘʢʞʝ ʦʧʦʣʘʩʢʠʚʘʪʝʣʴ ʜʣʷ ʨʪʘ, 21% - ʟʫʙʥʫʶ ʥʠʪʴ, 

3% - ʤʝʞʟʫʙʥʳʝ ʝʨʰʠʢʠ, 10% - ʩʢʨʝʙʦʢ ʜʣʷ ʷʟʳʢʘ, 

7% - ʠʨʨʠʛʘʪʦʨ, ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʟʫʙʥʫʶ ʱʝʪʢʫ ʠ ʤʦ-

ʥʦʧʫʯʢʦʚʫʶ ʟʫʙʥʫʶ ʱʝʪʢʫ ï ʧʦ 1%. ʈʝʟʫʣʴʪʘʪʳ 

ʦʧʨʦʩʘ ʩʪʫʜʝʥʪʦʚ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʭ ʩʨʝʜʩʪʚ ʛʠʛʠʝʥʳ ʜʣʷ ʫʭʦʜʘ ʟʘ ʧʦʣʦʩʪʴʶ ʨʪʘ 

ʙʳʣʠ ʩʣʝʜʫʶʱʠʤʠ: ʚ 29,7% ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʫʶʪ 

ʦʧʦʣʘʩʢʠʚʘʪʝʣʴ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʨʝʜʩʪʚʦ ʛʠʛʠ-

ʝʥʳ, ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʧʨʦʰʝʥʥʳʭ (33%) 

ʠʩʧʦʣʴʟʫʶʪ ʟʫʙʥʫʶ ʥʠʪʴ, ʩʢʨʝʙʦʢ ʜʣʷ ʷʟʳʢʘ ʠʩ-

ʧʦʣʴʟʫʶʪ ï 15,4%, 11% - ʠʨʨʠʛʘʪʦʨ, 4,4% - ʤʝʞʟʫʙ-

ʥʳʝ ʝʨʰʠʢʠ ʠ ʣʠʰʴ 6,5% - ʥʠʯʝʛʦ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩ-

ʣʝʥʥʦʛʦ.  
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʝʱʘʶʪ ʩʪʦʤʘʪʦʣʦʛʘ 

ʩ ʣʝʯʝʙʥʦʡ ʮʝʣʴʶ ʦʢʦʣʦ 80% ʩʪʫʜʝʥʪʦʚ, ʠʟ ʢʦʪʦ-

ʨʳʭ: 44,3% - ʜʣʷ ʧʣʘʥʦʚʦʛʦ ʦʩʤʦʪʨʘ, 30% - ʜʣʷ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ, 22,8% - ʜʣʷ 

ʣʝʯʝʥʠʷ ʢʘʨʠʝʩʘ ʠ 2,9% - ʜʣʷ ʫʜʘʣʝʥʠʷ ʟʫʙʘ. ɹʦʣʴ-

ʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ (50%) ʦʙʨʘʱʘʶʪʩʷ ʜʣʷ ʧʨʦ-

ʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ 1 ʨʘʟ ʚ ʛʦʜ, 44% - 2 ʨʘʟʘ ʚ 

ʛʦʜ, 2% - 3 ʨʘʟʘ ʠ ʙʦʣʝʝ, 4% - ʥʝ ʧʦʩʝʱʘʶʪ. ɼʣʷ ʧʨʦ-

ʚʝʜʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʛʠʛʠʝʥʳ ʦʢʦʣʦ 52% ʦʙ-

ʨʘʱʘʶʪʩʷ 1 ʨʘʟ ʚ ʛʦʜ, 16% - 2 ʨʘʟʘ ʚ ʛʦʜ, 2% - 3 ʨʘʟʘ 

ʚ ʛʦʜ, 30% - ʥʝ ʧʦʩʝʱʘʶʪ. 

ɺʳʚʦʜʳ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥ-

ʥʳʝ, ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʝʝ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʚʦʝʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʥʦ 

ʝʩʪʴ ʪʘʢʞʝ ʨʷʜ ʥʝʜʦʯʝʪʦʚ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʚ ʟʜʦʨʦʚʴʝ ʧʦʣʦʩʪʠ ʨʪʘ. ʋʯʘʩʴ ʥʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝ-

ʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ, ʩʪʫʜʝʥʪʳ ʧʦʣʫʯʘʶʪ ʙʦʣʴʰʦʡ ʙʣʦʢ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʘʞʥʦʩʪʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʣʝ-

ʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʧʦʣʦʩʪʠ ʨʪʘ, ʦ ʧʨʘʚʠʣʴʥʦʡ 

ʛʠʛʠʝʥʝ ʠ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ, ʧʦʵʪʦʤʫ ʠʭ ʛʣʘʚʥʦʡ ʟʘ-

ʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʩʦʙʩʪʚʝʥʥʦʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʠ 

ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ. 

ɼʠʥʘʤʠʯʝʩʢʘʷ, ʚʦʚʨʝʤʷ ʧʨʦʚʝʜʝʥʥʘʷ ʠ ʩʧʨʘ-

ʚʝʜʣʠʚʘʷ ʦʮʝʥʢʘ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʚ ʧʦʣʦʩʪʠ 

ʨʪʘ ʧʦʟʚʦʣʠʪ ʧʨʝʜʣʦʞʠʪʴ ʨʷʜ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʣʝ-

ʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩʪʦʤʘʪʦʣʦ-

ʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʩʪʫʜʝʥʪʦʚ, ʧʨʠʥʠʤʘʷ ʚʦ 

ʚʥʠʤʘʥʠʝ ʚʘʞʥʦʩʪʴ ʜʘʥʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʳ 

ʥʘʩʝʣʝʥʠʷ.  
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RESULTS OF SURGICAL TREATMENT OF PATIENTS WITH MULTIDRUG -RESISTANT LUNG 

TUBERCULOSIS AND ɽXTENSIVELY DRUG-RESISTANT PULMONARY TUBERCULOSIS  

 

ɸʥʥʦʪʘʮʠʷ.  

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩ ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʳʤ ʪʫʙʝʨʢʫʣʝʟʦʤ ʣʝʛʢʠʭ (ʄʃʋ-ʊɹ) ʠ ʪʫʙʝʨʢʫʣʝʟʦʤ ʣʝʛʢʠʭ ʩ ʨʘʩʰʠʨʝʥʥʦʡ ʤʝʜʠʢʘʤʝʥ-

ʪʦʟʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ (ʐʃʋ-ʊɹ). ɽʬʬʝʢʪʠʚʥʦʩʪʴ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʝ ʩʦʩʪʘ-

ʚʠʣʘ ï 91,1 ° 1,4 %; ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʘʷ ʣʝʪʘʣʴʥʦʩʪʴ ï 1,8 ° 0,7 %; ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ï 7,0 

° 1,3 %.  

Abstract.  

The article presents the results of using various types of surgical operations in patients with multi-drug-

resistant lung tuberculosis (MDR-TB) and ʝxtensively drug-resistant pulmonary tuberculosis (XDR-TB). The ef-

fectiveness of surgical treatment in the main group was 91.1 ° 1.4%; postoperative mortality - 1.8 ° 0.7%; post-

operative complications - 7.0 ° 1.3%;). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʳʡ ʪʫʙʝʨʢʫʣʝʟ ʣʝʛʢʠʭ (ʄʃʋ-ʊɹ), ʪʫʙʝʨʢʫʣʝʟ ʣʝʛʢʠʭ ʩ ʨʘʩʰʠʨʝʥ-

ʥʦʡ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ (ʐʃʋ-ʊɹ), ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ. 

Key words: multi-drug-resistant pulmonary tuberculosis (MDR-TB), ʝxtensively drug-resistant pulmonary 

tuberculosis (XDR-TB), surgical treatment. 

 

ɺʩʪʫʧʣʝʥʠʝ. ʄʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʳʡ ʪʫʙʝʨʢʫʣʝʟ 

(ʪʫʙʝʨʢʫʣʝʟ ʩ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ï ʄʃʋ-ʊɹ) ʠ ʪʫʙʝʨʢʫʣʝʟ ʩ ʨʘʩʰʠ-

ʨʝʥʥʦʡ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ (ʪʫʙʝʨ-

ʢʫʣʝʟ ʩ ʰʠʨʦʢʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ 

(ʐʃʋ-ʊɹ)) ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ 

ʧʨʝʦʜʦʣʝʥʠʷ ʵʧʠʜʝʤʠʠ ʪʫʙʝʨʢʫʣʝʟʘ (ʊɹ) ʚ ʤʠʨʝ [1, 
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2, 3]. ʋʩʧʝʭʠ ʭʠʤʠʦʪʝʨʘʧʠʠ ʄʃʋ-ʊɹ/ʐʃʋ-ʊɹ ʧʦ-

ʩʣʝʜʥʠʭ ʣʝʪ ʩʚʷʟʘʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʳʭ ʧʨʦʪʠ-

ʚʦʪʫʙʝʨʢʫʣʝʟʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʙʝʜʘʢʚʠʣʠʥ, ʜʝʣʘʤʘ-

ʥʠʜ) ʧʦʟʚʦʣʠʣʠ ʜʦʩʪʠʯʴ ʩʪʘʙʠʣʠʟʘʮʠʠ ʵʧʠʜʝʤʠʯʝ-

ʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʦʜʥʘʢʦ ʥʝ ʧʨʝʦʜʦʣʝʪʴ ʵʧʠʜʝʤʠʶ. 

ʕʢʩʧʝʨʪʳ ɺʆɿ ʩʯʠʪʘʶʪ, ʯʪʦ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʵʧʠ-

ʜʝʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʊɹ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʠʯʴ 

ʧʦʢʘʟʘʪʝʣʷ çʵʬʬʝʢʪʠʚʥʦʝ ʣʝʯʝʥʠʝè ʥʝ ʤʝʥʝʝ, ʯʝʤ ʫ 

75,0% ʙʦʣʴʥʳʭ ʄʃʋ-ʊɹ. ɺ ʋʢʨʘʠʥʝ ʧʦ ʜʘʥʥʳʤ ʢʦ-

ʛʦʨʪʥʦʛʦ ʘʥʘʣʠʟʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ 

[1], [4]. 

ɺʦʟʤʦʞʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʄʃʋ-ʊɹ/ʐʃʋ-ʊɹ ʣʝʛʢʠʭ 

ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʭʠʨʫʨʛʠʯʝ-

ʩʢʦʛʦ ʵʪʘʧʘ ʣʝʯʝʥʠʷ [6-9]. ʇʨʝʜʣʦʞʝʥʥʳʝ ʵʢʩʧʝʨ-

ʪʘʤʠ ɺʆɿ ʦʙʥʦʚʣʝʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʣʝʯʝʥʠʶ 

ʄʃʋ-ʊɹ [3, 5, 6] ʫʜʝʣʷʶʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʭʠʨʫʨ-

ʛʠʯʝʩʢʦʤʫ ʣʝʯʝʥʠʶ, ʦʜʥʘʢʦ ʜʣʷ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ 

ʤʝʪʦʜʠʢ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ 613 ʙʦʣʴʥʳʭ 

ʄʃʋ-ʊɹ/ʐʃʋ-ʊɹ ʣʝʛʢʠʭ ʧʨʦʦʧʝʨʠʨʦʚʘʥʥʳʭ ʚ 

ʢʣʠʥʠʢʝ ʅʀʌʇ ʅɸʄʅʋ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʩʣʫʯʘʷ 

ʄʃʋ-ʊɹ/ʐʃʋ-ʊɹ ʣʝʛʢʠʭ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʦʦʪʚʝʪʩ-

ʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʄɿ ʋʢʨʘʠʥʳ 

[10] ʧʦ ʜʘʥʥʳʤ ʪʝʩʪʘ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʯʫʚʩʪʚʠʪʝ-

ʣʴʥʦʩʪʠ ʄɹʊ. ʇʘʮʠʝʥʪʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ 

ʢʣʠʥʠʯʝʩʢʠʝ ʛʨʫʧʧʳ - ɯ ʦʩʥʦʚʥʫʶ (384 ʙʦʣʴʥʳʭ) ʠ 

ɯɯ ʢʦʥʪʨʦʣʴʥʫʶ (229 ʙʦʣʴʥʳʭ). ʇʘʮʠʝʥʪʦʚ ɯ ʦʩʥʦʚ-

ʥʦʡ ʛʨʫʧʧʳ ʙʳʣ ʧʨʠʤʝʥʝʥ ʢʦʤʧʣʝʢʩ ʤʝʨ ʧʨʝʜʦʧʝ-

ʨʘʮʠʦʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʭʠ-

ʨʫʨʛʠʯʝʩʢʠʝ ʤʝʪʦʜʠʢʠ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʢʣʠʥʠʢʝ 

ʅʀʌʇ ʅɸʄʅʋ. ʇʘʮʠʝʥʪʳ ɯɯ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʙʳʣʠ ʧʨʦʦʧʝʨʠʨʦʚʘʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʙʱʝʧʨʠ-

ʥʷʪʳʭ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʠʢ. ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʜʘʥ-

ʥʳʤ ʘʨʭʠʚʥʳʭ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ ʧʨʦʦʧʝʨʠʨʦʚʘʥʥʳʭ 

ʧʘʮʠʝʥʪʦʚ, ʧʨʠ ʢʦʥʪʨʦʣʴʥʳʭ ʦʩʤʦʪʨʘʭ, ʘ ʪʘʢʞʝ ʧʦ 

ʜʘʥʥʳʤ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʝʩʪʨʘ ʙʦ-

ʣʴʥʳʭ ʪʫʙʝʨʢʫʣʝʟʦʤ. 

ʈʝʟʫʣʴʪʘʪʳ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʚ 

ʜʚʫʭ ʢʣʠʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ ʫ ʙʦʣʴʥʳʭ ʄʃʋ-

ʊɹ/ʐʃʋ-ʊɹ ʣʝʛʢʠʭ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʠʩʪʝʤʘ-

ʪʠʟʠʨʦʚʘʥʳ ʠ ʧʨʠʚʝʜʝʥʳ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ ʥʘ ʨʠ-

ʩʫʥʢʝ 1. 

 

 
ʇʨʠʤʝʯʘʥʠʷ: 

1 ʈʝʟʝʢʮʠʦʥʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ (n1=164; n2=116)  

2 ɼʚʫʭʩʪʦʨʦʥʥʠʝ ʨʝʟʝʢʮʠʠ (n1=18; n2=10) 

3 ʈʝʟʝʢʮʠʠ ʣʝʛʢʠʭ ʩ ʢʦʨʨʠʛʠʨʫʶʱʝʡ ʪʦʨʘʢʦʧʣʘʩʪʠʢʦʡ (n1=41; n2=16) 

4 ʕʪʘʧʥʳʝ ʜʚʫʭʩʪʨʦʥʥʠʝ ʦʧʝʨʘʮʠʠ ʩ ʪʦʨʘʢʦʧʣʘʩʪʠʢʦʡ (n1=10; n2=5) 

5 ʇʥʝʚʤʦʥʵʢʪʦʤʠʠ, ʧʣʝʚʨʦʧʥʝʚʤʦʥʵʢʪʦʤʠʠ (n1=45; n2=21) 

6 ʇʣʝʚʨʵʢʪʦʤʠʠ ʩ ʜʝʢʦʨʪʠʢʘʮʠʝʡ ʣʝʛʢʦʛʦ (n1=18; n2=11) 

7 ʇʝʨʚʠʯʥʘʷ ʵʢʩʪʨʘʧʣʝʚʨʘʣʴʥʘʷ ʪʦʨʘʢʦʧʣʘʩʪʠʢʘ (n1=28; n2=13) 

8 ʕʪʘʧʥʳʝ ʦʧʝʨʘʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʛʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ ʪʫʙʝʨʢʫʣʝʟʘ (n1=11; n2=8) 

9 ɺʠʜʝʦʘʩʩʠʩʪʠʨʦʚʘʥʥʳʝ ʨʝʟʝʢʮʠʠ ʣʝʛʢʠʭ (n1=44; n2=25) 

ʆʙʱ. ʨʝʟ-ʪ ïʆʙʱʠʡ ʨʝʟʫʣʴʪʘʪ ʚ ʛʨʫʧʧʘʭ (n1=384; n2=229) 

* ï ʨʘʟʣʠʯʠʷ ʚ ʛʨʫʧʧʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ (p<0,05) 

# ï ʨʘʟʣʠʯʠʷ ʚ ʛʨʫʧʧʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ (p<0,01) 

 

ʈʠʩ. 1 ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ɯ ʠ ɯɯ ʛʨʫʧʧ 
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ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʠ ʨʝʟʝʢ-

ʮʠʦʥʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʧʦ ʘʥʘʪʦʤʦ-ʪʦʧʦʛʨʘʬʠʯʝ-

ʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʠ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʪʠʤʘʣʴʥʳʤ ʚʠ-

ʜʦʤ ʷʚʣʷʝʪʩʷ ʣʦʙʵʢʪʦʤʠʷ (ʵʬʬʝʢʪʠʚʥʦʝ ʣʝʯʝʥʠʝ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʣʦʙʵʢʪʦʤʠʡ: I ʛʨʫʧʧʘ - 91,3 Ñ 2,8%, 

II ʛʨʫʧʧʘ - 87,5 Ñ 4,4%) . ʉʘʤʳʝ ʥʠʟʢʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʨʝʜʠ ʨʝʟʝʢʮʠʦʥʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʥʘʙʣʶʜʘʣʠʩʴ 

ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʨʝʟʝʢʮʠʷʭ ʙʝʟ ʪʦʨʘʢʦʧʣʘʩ-

ʪʠʢʠ (ʊʇ) (I ʛʨʫʧʧʘ - 80,0 Ñ 12,6, II ʛʨʫʧʧʘ - 71,4 Ñ 

17,1%). ʋ ʧʘʮʠʝʥʪʦʚ I ʛʨʫʧʧʳ, ʢʦʪʦʨʳʤ ʙʳʣʠ ʚʳʧʦ-

ʣʥʝʥʳ ʨʝʟʝʢʮʠʦʥʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʨʝʟʫʣʴʪʘʪʳ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʙʳʣʠ ʣʫʯʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦ-

ʣʴʥʦʡ ʛʨʫʧʧʝ (ʵʬʬʝʢʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʚ ɯ ʛʨʫʧʧʝ ï 

90,2 ° 2,3 %; ʚʦ ɯɯ ʛʨʫʧʧʝ ï 81,9 Ñ 3,6 %); ʧʦʩʣʝʦʧʝ-

ʨʘʮʠʦʥʥʘʷ (ʧ/ʦ) ʣʝʪʘʣʴʥʦʩʪʴ (ɯ ʛʨʫʧʧʘ ï 1,8 ° 1,0 %; 

ɯɯ ʛʨʫʧʧʘ ï 4,3 Ñ 1,9 %); ʧ/ʦ ʦʩʣʦʞʥʝʥʠʷ (ɯ ʛʨʫʧʧʘ ï 

7,9 ° 2,1 %; ɯɯ ʛʨʫʧʧʘ ï 13,8 ° 3,2 %).  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʢʦʨʨʠʛʠʨʫʶʱʝʡ ʪʦʨʘʢʦʧʣʘʩʪʠʢʠ (ʊʇ) 

ʧʨʠ ʨʝʟʝʢʮʠʷʭ ʣʝʛʢʦʛʦ ʚ ʦʙʲʝʤʝ ʙʦʣʝʝ 3-ʭ ʩʝʛʤʝʥ-

ʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʝʨʘʮʠʠ 

ʥʘ 31,3%, ʩʥʠʟʠʪʴ ʧ/ʦ ʣʝʪʘʣʴʥʦʩʪʴ ʠ ʫʤʝʥʴʰʠʪʴ ʢʦ-

ʣʠʯʝʩʪʚʦ ʧ/ʦ ʦʩʣʦʞʥʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʟʫʣʴʪʘ-

ʪʘʤʠ ʧʨʠʤʝʥʝʥʠʷ ʨʝʟʝʢʮʠʠ ʣʝʛʢʦʛʦ ʙʝʟ ʢʦʨʨʠʛʠʨʫ-

ʶʱʝʡ ʊʇ. ʋ ʧʘʮʠʝʥʪʦʚ I ʛʨʫʧʧʳ, ʢʦʪʦʨʳʤ ʚʳʧʦʣ-

ʥʝʥʳ ʨʝʟʝʢʮʠʠ ʩ ʢʦʨʨʠʛʫʨʫʶʱʝʡ ʊʇ ʨʝʟʫʣʴʪʘʪʳ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʙʳʣʠ ʣʫʯʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʦʧʝʨʘʮʠʠ ʚ ɯ ʛʨʫʧʧʝ ï 92,7 ° 4,1 % %; ʚʦ ɯɯ ʛʨʫʧʧʝ ï 

75,0 ° 10,8 %; ʧ/ʦ ʦʩʣʦʞʥʝʥʠʷ (ɯ ʛʨʫʧʧʘ ï 7,3 ° 4,1%; 

ɯɯ ʛʨʫʧʧʘ ï 12,5 ° 8,3 %).  

ʀʟʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʧʥʝʚʤʦʥʵʢ-

ʪʦʤʠʡ (ʇʕ) ʠ ʧʣʝʚʨʦʧʥʝʚʤʦʥʵʢʪʦʤʠʡ (ʇʇʕ) ʫ ʙʦ-

ʣʴʥʳʭ ʄʃʋ-ʊɹ/ʐʃʋ-ʊɹ ʣʝʛʢʠʭ. ʅʘʰ ʦʧʳʪ ʧʦ-

ʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʇʕ (ʇʇʕ) ʧʦʢʘʟʘʥʦ 

ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʫʢʨʝʧʣʝʥʠʷ ʢʫʣʴʪʠ ʙʨʦʥʭʘ 

(ʧʘʪʝʥʪʳ ʋʢʨʘʠʥʳ ˉ 37529 ʠ ˉ 27298), ʦʩʦʙʝʥʥʦ 

ʧʨʠ ʧʨʘʚʦʩʪʦʨʦʥʥʝʡ ʇʕ (ʫʢʨʳʪʠʝ ʧʝʨʠʢʘʨʜʠʘʣʴ-

ʥʳʤ ʞʠʨʦʤ, ʫʢʨʳʪʠʝ ʙʠʦʧʦʣʠʤʝʨʘʤʠ ʠ/ʠʣʠ ʧʣʝʚʨʠ-

ʟʘʮʠʷ). ʋ ʧʘʮʠʝʥʪʦʚ I ʛʨʫʧʧʳ, ʢʦʪʦʨʳʤ ʙʳʣʠ ʚʳʧʦ-

ʣʥʝʥʳ ʇʕ (ʇʇʕ) ʧʦ ʪʘʢʠʤ ʤʝʪʦʜʠʢʘʤ, ʨʝʟʫʣʴʪʘʪʳ 

ʦʧʝʨʘʮʠʠ ʙʳʣʠ ʣʫʯʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

(ʧʦʟʠʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʧʝʨʘʮʠʠ: ɯ ʛʨʫʧʧʘ ï 88,9 ° 

4,7 %; ɯɯ ʛʨʫʧʧʘ ï 71,4 ° 9,9 %); ʧ/ʦ ʣʝʪʘʣʴʥʦʩʪʴ (ɯ 

ʛʨʫʧʧʘ ï 2,2 ° 2,2 %; ɯɯ ʛʨʫʧʧʘ ï 9,5 ° 6,4 %); ʥʝʩʦ-

ʩʪʦʷʪʝʣʴʥʦʩʪʴ ʢʫʢʩʳ ʙʨʦʥʭʘ (ɯ ʛʨʫʧʧʘ ï 8,9 ° 4,2 %; 

ɯɯ ʛʨʫʧʧʘ ï 19,0 ° 8,6 %).  

ʋ ʙʦʣʴʥʳʭ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʦʣʠʜʝʩʪʨʫʢ-

ʪʠʚʥʳʤ ʄʃʋ-ʊɹ/ʐʃʋ-ʊɹ ʣʝʛʢʠʭ ʠ/ʠʣʠ ʥʘʣʠʯʠʝʤ 

ʛʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʊɹ ʚʦʟʤʦʞʥʦ ʧʨʠ-

ʤʝʥʝʥʠʝ ʢʦʣʘʧʩʦʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ (ʧʝ-

ʨʚʠʯʥʦʡ ʢɻʩʪʨʘʧʣʝʚʨʘʣʴʥʦʡ ʪʦʨʘʢʦʧʣʘʩʪʠʢʠ 

(ʕʇʊʇ)) ʠʣʠ ʵʪʘʧʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʤʦʜʠʬʠʢʘʮʠʠ (ʧʘʪʝʥʪ ʋʢʨʘʠʥʳ 136873). ʋ ʧʘʮʠʝʥ-

ʪʦʚ I ʛʨʫʧʧʳ, ʢʦʪʦʨʳʤ ʚʳʧʦʣʥʝʥʦ ʧʝʨʚʠʯʥʫʶ 

ʕʇʊʇ, ʨʝʟʫʣʴʪʘʪʳ ʦʧʝʨʘʮʠʠ ʙʳʣʠ ʣʫʯʰʝ ʯʝʤ ʚ ʢʦ-

ʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (ʧʦʟʠʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʧʝʨʘ-

ʮʠʠ: ɯ ʛʨʫʧʧʘ ï 82,1 ° 7,2 %; ɯɯ ʛʨʫʧʧʘ ï 69,2 ° 12,8 

%); ʧ/ʦ ʣʝʪʘʣʴʥʦʩʪʴ (ɯ ʛʨʫʧʧʘ ï 3,6 ° 3,5 %; ɯɯ ʛʨʫʧʧʘ 

ï 15,4 ° 10,0 %). ʋ ʧʘʮʠʝʥʪʦʚ I ʛʨʫʧʧʳ ʩ ʥʘʣʠʯʠʝʤ 

ʛʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʊɹ, ʨʝʟʫʣʴʪʘʪʳ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʪʘʢʞʝ ʙʳʣʠ ʣʫʯʰʝ ʧʦ ʩʨʘ-

ʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʧʦʟʠʪʠʚʥʳʡ ʨʝ-

ʟʫʣʴʪʘʪ ʦʧʝʨʘʮʠʠ ʚ ɯ ʛʨʫʧʧʝ ï 81,8 °11,6 %; ʚʦ ɯɯ 

ʛʨʫʧʧʝ ï 50,0 ° 17,7 %). 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʧʦʣʥʝʥʠʝ 

ʚʠʜʝʦʘʩʩʠʩʪʠʨʦʚʘʥʥʦʡ (VATS) ʧʣʝʚʨʵʢʪʦʤʠʠ ʩ ʜʝ-

ʢʦʨʪʠʢʘʮʠʝʡ ʣʝʛʢʦʛʦ (ʇʕ ʩ ɼʂ) ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ 

ʟʘʙʦʣʝʚʘʥʠʷ (ʜʦ 4-ʭ ʤʝʩʷʮʝʚ) ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʝʨʘʮʠʠ ʩ (81,8 Ñ 11 6)% ʜʦ (100,0 

Ñ 6,6)%; ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʧ/ʦ ʦʩʣʦʞʥʝʥʠʡ ʩ (27,3 Ñ 

13,4)% ʜʦ (10,0 Ñ 9,5)%; ʩʥʠʟʠʪʴ ʩʨʝʜʥʶʶ ʢʨʦʚʦʧʦ-

ʪʝʨʶ ʩ (352,4 Ñ 16,0) ʤʣ ʜʦ (150,2 Ñ 6,8) ʤʣ (ʨ <0,01); 

ʫʤʝʥʴʰʠʪʴ ʩʨʦʢ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʣʝʯʝʥʠʷ (ʩ 21,1 Ñ 

0,7 ʜʦ 11,2 Ñ 0,2 ʜʥʝʡ). ʋ ʧʘʮʠʝʥʪʦʚ I ʛʨʫʧʧʳ ʧʨʠ-

ʤʝʥʝʥʠʝ ʨʘʥʥʝʡ ʘʢʪʠʚʥʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʪʘʢʪʠʢʠ ʩ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ VATS ʇʕ ʩ ɼʂ ʣʝʛ-

ʢʦʛʦ, ʧʦʟʚʦʣʠʣʦ ʫʣʫʯʰʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʭʠʨʫʨʛʠʯʝ-

ʩʢʦʛʦ ʣʝʯʝʥʠʷ (ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʧʝʨʘ-

ʮʠʠ: ɯ ʛʨʫʧʧʘ - 94,4 Ñ 5,4%; II ʛʨʫʧʧʘ ï 81 8 Ñ 11,6%); 

ʢʦʣʠʯʝʩʪʚʦ ʧ/ʦ ʦʩʣʦʞʥʝʥʠʡ (I ʛʨʫʧʧʘ ï 9,1 Ñ 8,7%; 

II ʛʨʫʧʧʘ ï 18,2 Ñ 11,6%). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʠʜʝʦʘʩʩʠʩʪʠʨʦʚʘʥʥʳʝ 

(VATS) ʦʧʝʨʘʮʠʠ ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʘʜ ʨʝʟʝʢ-

ʮʠʷʤʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʦʨʘʢʦʪʦʤʠʠ, ʦʜʥʘʢʦ ʠʤʝʶʪ 

ʦʛʨʘʥʠʯʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʚʷʟʠ ʩ ʧʘʪʦʤʦʨʬʦʣʦ-

ʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʊɹ (ʦʙʣʠʪʝʨʘʮʠʝʡ ʧʣʝʚ-

ʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ ʠ ʬʠʙʨʦʟʦʤ ʢʦʨʥʷ ʣʝʛʢʦʛʦ). ʇʨʠ 

VATS-ʨʝʟʝʢʮʠʷʭ ʧʘʮʠʝʥʪʳ ʥʫʞʜʘʣʠʩʴ ʚ ʤʝʥʴʰʝʤ 

ʦʙʝʟʙʦʣʠʚʘʥʠʠ (ʩʨʝʜʥʠʡ ʩʨʦʢ ʥʘʟʥʘʯʝʥʠʷ ʥʘʨʢʦʪʠ-

ʯʝʩʢʠʭ ʘʥʘʣʴʛʝʪʠʢʦʚ ʧʨʠ VATS-ʨʝʟʝʢʮʠʷʭ ï 1,1 ° 

1,1 ʜʥʽʚ; ʧʨʠ ʨʝʟʝʢʮʠʷʭ ʩ ʪʦʨʘʢʦʪʦʤʠʝʡ ï 3,2 ° 1,6 

ʜʥʝʡ) ʠ ʧʨʝʙʳʚʘʥʠʠ ʚ ʩʪʘʮʠʦʥʘʨʝ (11,7 ° 1,1 ʜʥʝʡ ʠ 

21,9 ° 5,2 ʜʥʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦ-

ʣʴʥʳʤʠ, ʧʝʨʝʥʝʩʰʠʤʠ ʪʦʨʘʢʦʪʦʤʠʶ. ʋ ʧʘʮʠʝʥʪʦʚ I 

ʛʨʫʧʧʳ, ʢʦʪʦʨʳʤ ʚʳʧʦʣʥʝʥʦ VATS-ʨʝʟʝʢʮʠʠ, ʨʝ-

ʟʫʣʴʪʘʪʳ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʙʳʣʠ ʣʫʯʰʝ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʨʝʟʫʣʴʪʘʪ: ɯ ʛʨʫʧʧʘ - 95,5 ° 3,1 %; ɯɯ ʛʨʫʧʧʘ ï 88,0 ° 

6,5 %; ʢʦʣʠʯʝʩʪʚʦ ʨʝʮʠʜʠʚʦʚ ʊɹ: ɯ ʛʨʫʧʧʘ ï 2,3 ° 2,2 

%; ʚ ɯɯ ʛʨʫʧʧʘ ï 8,0 ° 5,4 %; ʢʦʣʠʯʝʩʪʚʦ ʧ/ʦ ʦʩʣʦʥʝ-

ʥʠʡ: ɯ ʛʨʫʧʧʘ ï 2,3 ° 2,2 %; ɯɯ ʛʨʫʧʧʘ ï 8,0 ° 5,4 %). 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʟ-

ʣʠʯʥʳʭ ʚʠʜʦʚ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʢʦʤ-

ʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʡ ʧʦʜʛʦ-

ʪʦʚʢʝ, ʦʧʝʨʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʤʝ-

ʪʦʜʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧ/ʦ ʦʩʣʦʞʥʝʥʠʡ ʠ ʨʝʮʠʜʠʚʦʚ 

ʊɹ ʧʦʟʚʦʣʠʣ ʫʣʫʯʰʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʭʠʨʫʨʛʠʯʝʩʢʠʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʄʃʋ-ʊɹ/ʐʃʋ-ʊɹ ʚ I 

ʛʨʫʧʧʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ɯɯ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ ʧʦʡ 

(ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʧʝʨʘʮʠʠ: ɯ ʛʨʫʧʧʘ ï 

91,1 ° 1,4 %; ɯɯ ʛʨʫʧʘ ï 79,9° 2,6 %); ʧ/ʦ ʣʝʪʘʣʴ-

ʥʦʩʪʴ: ɯ ʛʨʫʧʧʘ ï 1,8 ° 0,7 %; ɯɯ ʛʨʫʧʧʘ ï 5,7 ° 1,5 %; 

ʢʦʣʠʯʝʩʪʚʦ ʨʝʮʠʜʠʚʦʚ ʊɹ ʠ ʧ/ʦ ʦʩʣʦʥʝʥʠʡ: ɯ ʛʨʫʧʧʘ 

ï 7,0 ° 1,3 %; ɯɯ ʛʨʫʧʧʘ ï 14,4 ° 2,3%).  
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ECOLOGIZATION  IN EDUCATION  SUPPORTING THE CONCEPT OF COEVOLUTION  

 

ɸʥʥʦʪʘʮʠʷ 

ɺʚʝʜʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʥʪʝʨʘʢʪʠʚʦʚ ʚ ʰʢʦʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʰʘʛʦʤ ʥʘʰʝʛʦ ʦʙ-

ʱʝʩʪʚʘ ʢ ʩʦʚʤʝʩʪʥʦʡ ʢʦʵʚʦʣʶʮʠʠ ʩ ʧʨʠʨʦʜʦʡ. ɸ ʪʘʢʞʝ ʜʦʩʪʠʞʝʥʠʝ ʫʩʪʦʡʯʠʚʦʡ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢ-

ʪʠʚʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ ʫʨʦʚʥʝ, ʢʦ-

ʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʦʩʥʦʚʥʳʝ ʯʝʣʦʚʝʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʥʫʞʜʳ ʠ ʜʘʩʪ ʢʘʞʜʦʤʫ ʨʘʚʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʣʠʯʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

Abstract 

The introduction of environmental interactions in school education is an important step of our society towards 

joint co-evolution with nature. As well as achieving sustainable long-term economic and environmental stability, 

which must be set at a level that will  satisfy basic human material needs and give everyone equal opportunities to 

realize their personal potential. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʵʚʦʣʶʮʠʷ, ʦʙʨʘʟʦʚʘʥʠʝ, ʨʘʟʚʠʪʝ, ʧʝʨʩʧʝʢʪʠʚʳ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ. 

Key words: co-evolution, education, develop, prospects, environmental planning. 

 

ʇʨʦʙʣʝʤʘʪʠʢʫ ʛʣʦʙʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ, ʢʘʢ ʥʝʢʫʶ ʩʠʩʪʝʤʫ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘ-

ʠʤʦʩʚʷʟʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʮʠʚʠʣʠʟʘʮʠʠ ʠ ʧʨʠ-

ʨʦʜʳ, ʚʦʟʥʠʢʰʫʶ ʠ ʨʘʟʚʠʚʘʶʱʫʶʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʜʠʚʠʜʦʚ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʢʫʣʴʪʫʨ-

ʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʆʜʥʘ ʠʟ ʚʘʞ-

ʥʝʡʰʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ - ʤʥʦ-

ʞʝʩʪʚʦ ʩʫʙʲʝʢʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʦ-

ʪʨʝʙʥʦʩʪʷʤʠ, ʠʥʪʝʨʝʩʘʤʠ ʠ ʮʝʣʷʤʠ. ʋʩʪʦʡʯʠʚʦʝ 

ʩʦʩʪʦʷʥʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʦʧʪʠʤʘʣʴʥʦ 

ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʫʨʦʚʥʝ, ʧʦʟʚʦʣʷʶʱʝʤ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʦʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʥʫʞʜʳ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, 

ʥʝ ʧʦʜʚʝʨʛʘʷ ʦʙʱʝʩʪʚʦ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥ-

ʮʠʘʮʠʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʢʦʵʚʦʣʶʮʠʠ ʚ ʝʝ ʩʦ-

ʚʨʝʤʝʥʥʦʤ ʚʠʜʝ ʚʳʛʣʷʜʠʪ ʢʘʢ ʩʦʚʨʝʤʝʥʥʘʷ ʠʜʝʷ, 

ʥʝʞʝʣʠ ʤʦʜʝʣʴ ʙʫʜʫʱʝʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʆʪʥʦʰʝʥʠʷ ʫʯʝʥʳʭ ʢ ʧʨʦʮʝʩʩʫ ʢʦʵʚʦʣʶʮʠʠ ʜʦʩʪʘ-

ʪʦʯʥʦ ʥʝʦʜʥʦʟʥʘʯʥʳ. ʕʪʦ ʣʠʙʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʫʪʴ 

ʩʦʭʨʘʥʝʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ ʩʦʩʪʘʚʝ ʙʠʦʩʬʝʨʳ, ʢʦʪʦ-

ʨʳʡ ʩʦʛʣʘʩʦʚʘʣ ʙʳ ʧʦʪʨʝʙʥʦʩʪʠ ʣʶʜʝʡ ʩ ʚʦʟʤʦʞʥʦ-

ʩʪʷʤʠ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʳ. ʃʠʙʦ ʪʝʨʤʠʥ ʥʝ ʧʨʠʤʝ-

ʥʠʪʝʣʴʥʳʡ ʚ ʦʧʠʩʘʥʠʠ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʦʙʱʝ-

ʩʪʚʦʤ ʠ ʧʨʠʨʦʜʦʡ, ʪʘʢ ʢʘʢ ʨʝʘʣʠʟʘʮʠʷ ʵʪʦʡ 

ʢʦʥʮʝʧʮʠʠ ʩʯʠʪʘʝʪʩʷ ʧʨʝʢʨʘʱʝʥʠʝʤ ʵʚʦʣʶʮʠʠ ʙʠʦ-

ʩʬʝʨʳ, ʧʨʝʚʨʘʱʝʥʠʝ ʙʠʦʪʳ ʚ ʩʠʩʪʝʤʫ ʩ ʨʘʟʚʠʪʠʝʤ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʨʝʛʫʣʠʨʫʝʤʳʤ ʯʝʣʦʚʝʢʦʤ. ʅʦ ʥʝ-

ʩʤʦʪʨʷ ʥʠ ʥʘ ʯʪʦ ʢʦʵʚʦʣʶʮʠʷ ʦʩʪʘʝʪʩʷ ʧʨʦʮʝʩʦʤ, 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʧʦʨʦʮʝʩʩʘʤ ʦʙʱʝʩʪʚʘ, ʢʦʛʜʘ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʝ, ʠʥʪʝʣʝʢʪʫʘʣʴʥʦʝ ʠ ʧʦʣʠʪʠʯʝʩʢʦʝ ʥʝʨʘ-

ʚʝʥʩʪʚʦ ʤʝʞʜʫ ʣʶʜʴʤʠ, ʩʦʮʠʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ, 

ʨʝʛʠʦʥʘʤʠ ʠʣʠ ʩʪʨʘʥʘʤʠ, ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ 

ʩʪʨʘʥʘʤʠ ʜʦʩʪʠʛʘʶʪ ʩʚʦʝʡ ʢʫʣʴʤʠʥʘʮʠʠ. ʊʘʢ ʚʦʟ-

ʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʢʦʨʝʥʥʦʡ ʩʤʝʥʝ ʦʨʠʝʥʪʠʨʦʚ ʚ ʨʘʟ-

ʚʠʪʠʠ ʦʙʱʝʩʪʚʘ, ʯʪʦ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʦʮʠʘʣʴ-

ʥʳʤʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝ-

ʥʠʷʤʠ ʠ ʥʘʮʝʣʝʥʦ ʥʘ ʧʦʠʩʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʜʝʘʣʴ-

ʥʳʭ ʤʦʜʝʣʝʡ ʙʫʜʫʱʝʛʦ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝ-

ʩʪʚʦ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʨʘʟʚʠ-

ʪʠʷ. ɹʦʣʴʰʠʝ ʥʘʜʝʞʜʳ ʟʜʝʩʴ ʚʦʟʣʘʛʘʶʪʩʷ ʥʘ ʜʦʩʪʠ-

ʞʝʥʠʷ ʥʘʫʢʠ. ʂʦʣʣʝʢʪʠʚʥʳʡ ʨʘʟʫʤ, ʥʘʭʦʜʷʱʠʡʩʷ 

ʥʘ ʥʦʚʦʡ ʩʪʫʧʝʥʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʚ ʧʝʨʩʧʝʢ-

ʪʠʚʝ ʜʦʣʞʝʥ ʩʪʘʪʴ ʦʙʱʝʧʣʘʥʝʪʘʨʥʳʤ ʨʘʟʫʤʦʤ, ʧʦ 

ʘʥʘʣʦʛʠʠ ʩ ʢʦʥʮʝʧʮʠʝʡ ʥʦʦʩʬʝʨʳ ɺʝʨʥʘʜʩʢʦʛʦ. ʆʜ-

ʥʘʢʦ, ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʠ ʦ ʨʝʘʣʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ 

ʞʠʟʥʠ, ʦʧʠʨʘʷʩʴ ʣʠʰʴ ʥʘ ʧʦʟʠʪʠʚʥʳʝ ʧʨʦʛʥʦʟʳ ʠ 

ʛʠʧʦʪʝʟʳ. ʆʯʝʥʴ ʧʨʦʥʠʮʘʪʝʣʴʥʦ ʢ ʵʪʦʡ ʧʨʦʙʣʝʤʝ 

ʚ̫ʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝ ʅ. ʅ. ʄʦʠʩʝʝʚʘ: çʄʥʝ ʢʘʞʝʪʩʷ, 

ʯʪʦ ʧʦʣʚʝʢʘ ʪʦʤʫ ʥʘʟʘʜ ʫ ʦʙʦʠʭ ʤʳʩʣʠʪʝʣʝʡ ʙʳʣʦ 

ʙʦʣʴʰʝ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʦʧʪʠʤʠʟʤʘ, ʯʝʤ ʫ ʣʶʜʝʡ ʥʳ-

ʥʝʰʥʝʛʦ ʪʳʩʷʯʝʣʝʪʠʷ. ʊʦʛʜʘ ʝʱʝ ʥʠʯʝʛʦ ʥʝ ʟʥʘʣʠ 

ʦʙ ʘʪʦʤʥʦʤ ʦʨʫʞʠʠ ʠ ʥʝ ʧʨʝʜʧʦʣʘʛʘʣʠ, ʯʪʦ ʯʝʣʦʚʝ-

ʯʝʩʪʚʫ ʫʞʝ ʚ ʟʨʠʤʦʤ ʙʫʜʫʱʝʤ ʧʨʝʜʩʪʦʠʪ ʧʨʝʦʜʦ-

ʣʝʪʴ ʯʨʝʟʚʳʯʘʡʥʦʡ ʦʩʪʨʦʪʳ ʛʣʦʙʘʣʴʥʳʡ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʡ ʢʨʠʟʠʩ. ʀ ʧʝʨʝʭʦʜ ʚ ʵʧʦʭʫ ʥʦʦʩʬʝʨʫ ʥʝ ʙʫʜʝʪ 

ʧʣʘʚʥʳʤ ʠ ʙʝʟʙʦʣʝʟʥʝʥʥʳʤéè [1, ʩ.75] 

ʅʝʦʙʭʦʜʠʤʦ ʝʱʝ ʚ ʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ ʥʘʯʠ-

ʥʘʪʴ ʧʨʠʚʠʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʦʝ ʤʳʰʣʝʥʠʝ ʢ ʣʠʯʥʦ-

ʩʪʠ. ʄʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʳ ʚ ʵʪʦʤ ʨʘʟʣʠʯʥʳʝ 

ʠʛʨʦʚʳʝ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠʥʪʝʨʘʢʪʠʚʳ, ʦʩʥʦʚʥʘʷ 

ʠʜʝʷ ʢʦʪʦʨʳʭ ï ʧʨʠʚʠʪʴ ʢ ʧʦʜʨʘʩʪʘʶʱʝʤʫ ʧʦʢʦʣʝ-

ʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ 

ʤʳʰʣʝʥʠʝ. ʀʥʪʝʨʘʢʪʠʚʳ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ 

ʦʩʥʦʚʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ ʚ ʦʙʣʘʩʪʠ ʵʢʦʥʦ-

ʤʠʢʠ ʠ ʵʢʦʣʦʛʠʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʩʪʨʦʷʪʩʷ ʧʨʠ-

ʢʣʘʜʥʳʝ, ʦʙʠʭʦʜʥʳʝ ʟʘʜʘʯʠ 
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ʈʘʟʚʠʚʘʷ ʵʢʦʮʝʥʪʨʠʯʝʩʢʦʝ ʩʦʟʥʘʥʠʝ ʚ ʧʦʜʨʘʩ-

ʪʘʶʱʝʤ ʧʦʢʦʣʝʥʠʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʥʝʤ ʞʝ ʧʨʝʧʦ-

ʜʘʚʘʪʝʣʠ ʩʘʞʘʶʪ çʩʝʤʷè, ʠʟ ʢʦʪʦʨʦʛʦ ʚ ʙʫʜʫʱʝʤ 

ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ ʟʘ-

ʨʦʞʜʘʝʪʩʷ ʩʧʝʮʠʘʣʠʩʪ. ɿʘʜʘʯʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʝʜʘ-

ʛʦʛʦʚ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʥʝ ʪʦʣʴʢʦ, ʥʘʙʠʨʘʶʱʘʷ ʪʝʥ-

ʜʝʥʮʠʷ ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʥʦ ʠ ʪʘʢ ʞʝ 

ʥʝʢʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ. ʕʪʦ ʜʦʣʞʝʥ ʙʳʪʴ 

ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʟʘʜʘʥʠʡ ʠ ʫʧʨʘʞʥʝʥʠʡ, ʚʥʝʜʨʷʝ-

ʤʳʡ ʯʘʩʪʠʯʥʦ ʚ ʢʘʞʜʫʶ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʩʮʠ-

ʧʣʠʥ. ʊʦʣʴʢʦ ʩʪʦʣʴ ʛʣʦʙʘʣʴʥʳʝ ʤʝʨʳ, ʩ ʨʘʩʩʝʠʚʘʶ-

ʱʠʤ ʜʝʡʩʪʚʠʝʤ, ʧʦʤʦʛʫʪ ʛʦʩʫʜʘʨʩʪʚʫ ʜʦʩʪʠʯʴ ʞʝ-

ʣʘʝʤʳʭ ʪʝʤʧʦʚ ʚ ʧʝʨʝʭʦʜʝ ʢ ʢʦʥʚʦʣʶʮʠʠ. 
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DEVELOPMENT OF A FUNCTIONAL AND STRUCTURAL SCHEME FOR AN AUTOMATED 

CONTROL SYSTEM OF A FEED PRODUCTION LINE  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺʜʘʥʥʦʡʩʪʘʪʴʝʤʳʧʦʜʨʦʙʥʦʦʧʠʩʘʣʠʤʝʪʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʘ. ʅʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʵʪʘʧʳ ʩʦʩʪʘʚʣʝʥʠʷʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʜʣʷʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. 

Abstract. 

In this article, we have described in detail the method of production of compound feed. Based on the techno-

logical process, the stages of drawing up a functional and structural diagram for an automated control system 

were demonstrated. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʨʥʦ, ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʣʠʥʠʷ, ʧʦʪʦʯʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʣʠʥʠʠ, ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ, ʨʝʞʠʤ ʨʘʙʦʪʳ, ʣʠʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ ʟʝʨʥʘ. 

Keywords: grain, a circuit diagram of a processing line, belt production line, fodder production, mode of 

operation, a line for preliminary cleaning of grain. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʝ ʦʙʨʝʪʘʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʵʪʦ ʫʤʝʥʴʰʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʦʧʣʘʪʫ ʨʘ-

ʙʦʯʝʛʦ ʪʨʫʜʘ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʧʦʟʚʦ-

ʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʠ ʫʩʢʦʨʠʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʦʙʨʘʙʦʪʢʫ. ʏʪʦʙʳ ʦʩʫʱʝʩʪʚʠʪʴ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʶ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ, ʢʦʪʦʨʘʷ ʙʳ ʩʦ-

ʙʠʨʘʣʘ ʚ ʩʝʙʝ ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʨʝʘ-
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ʣʠʟʘʮʠʠ ɸʉʋ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʧʨʦʮʝʩʩ ʩʦ-

ʩʪʘʚʣʝʥʠʷ ʜʘʥʥʦʡ ʩʭʝʤʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʠʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠ-

ʢʦʨʤʘ. 

ʂʦʨʤʦʮʝʭ ð ʵʪʦ ʢʦʨʤʦʧʨʠʛʦʪʦʚʠʪʝʣʴʥʦʝ ʧʦ-

ʤʝʱʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʨʘʟʤʝʰʝʥʳ ʧʦʪʦʯʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʝ ʣʠʥʠʠ (ʇʊʃ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʙʨʘʙʦʪʢʫ 

ʚʩʝʭ ʚʠʜʦʚ ʢʦʨʤʦʚ ʜʣʷ ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʞʠʚʦʪʥʳʭ ʠ 

ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʧʦʣʥʦʨʘʮʠʦʥʥʳʭ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ. 

ʂʦʤʧʣʝʢʩʥʘʷ ʤʝʭʘʥʠʟʘʮʠʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʤʝʩʝʡ 

ʜʦʩʪʠʛʘʝʪʩʷ ʨʘʩʩʪʘʥʦʚʢʦʡ ʇʊʃ ʚ ʧʦʤʝʱʝʥʠʠ ʢʦʨ-

ʤʦʮʝʭʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʇʨʠ 

ʵʪʦʤ ʤʝʭʘʥʠʟʠʨʦʚʘʥʳ ʚʩʝ ʦʩʥʦʚʥʳʝ ʠ ʚʩʧʦʤʦʛʘ-

ʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ, ʠʩʢʣʶʯʘʶʱʠʝ ʨʫʯʥʦʡ ʪʨʫʜ. 

ʄʘʣʦʛʘʙʘʨʠʪʥʳʡ ʢʦʨʤʦʮʝʭ ʆʂʎ-15 ʧʨʝʜʥʘ-

ʟʥʘʯʝʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʬʝʨʤʘʭ ʩ ʯʘʩʦʚʦʡ ʧʦ-

ʪʨʝʙʥʦʩʪʴʶ ʜʦ 2 ʪ ʢʦʤʙʠʢʦʨʤʘ. ʋʩʪʨʘʠʚʘʶʪ ʵʪʦʪ 

ʢʦʨʤʦʮʝʭʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʙʣʦʢʝ ʩ ʟʝʨʥʦʩʢʣʘ-

ʜʘʤʠ. ɺ ʩʦʩʪʘʚ ʘʛʨʝʛʘʪʘ ʚʭʦʜʷʪ ʤʦʣʦʪʢʦʚʳʝ ʜʨʦ-

ʙʠʣʢʠ, ʙʣʦʢ ʙʫʥʢʝʨʦʚ ʩ ʜʦʟʘʪʦʨʘʤʠ, ʨʝʰʝʪʥʳʡ ʩʪʘʥ, 

ʤʘʛʥʠʪʥʳʝ ʩʝʧʘʨʘʪʦʨʳ, ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ, ʩʠʩʪʝʤʘ 

ʧʨʠʚʦʜʘ ʠ ʰʥʝʢʦʚʳʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡ-

ʩʪʚʘ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʆʂʎ-15 ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʫʥʠ-

ʬʠʮʠʨʦʚʘʥʦ (ʜʨʦʙʠʣʢʠ, ʩʤʝʩʠʪʝʣʴ, ʥʘʢʣʦʥʥʳʡ 

ʰʥʝʢ, ʨʝʰʝʪʥʳʡ ʩʪʘʥ ʠ ʜʨʫʛʦʝ) ʠ ʦʜʥʦʪʠʧʥʦ [1]. 

ʈʘʩʩʤʦʪʨʠʤ ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʘ. ʅʘ ʨʠʩʫʥʢʝ 1 ʠʟʦʙʨʘ-

ʞʝʥʘ ʜʘʥʥʘʷ ʣʠʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʪʘʢ, ʬʫʨʘʞʥʦʝ 

ʟʝʨʥʦ, ʧʨʠʚʝʟʝʥʥʦʝ ʥʘ ʘʚʪʦʤʘʰʠʥʝ, ʧʦʩʪʫʧʘʝʪ ʧʦ 

ʩʨʝʜʩʪʚʘʤ ʨʝʰʝʪʥʦʛʦ ʩʪʘʥʘ 13 ʚ ʩʤʝʩʠʪʝʣʴ 12. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦʡ ʟʘʛʨʫʟʢʠ ʚ ʩʤʝʩʠʪʝʣʴ 12 ʧʦ ʩʨʝʜʩʪʚʘʤ ʟʘ-

ʛʨʫʟʦʯʥʦʡ ʛʦʨʣʦʚʠʥʳ 14 ʙʝʣʢʦʚʦ-ʚʠʪʘʤʠʥʥʳʭ ʜʦ-

ʙʘʚʦʢ ʢʘʢ ʚʤʝʩʪʝ ʩ ʬʫʨʘʞʥʳʤ ʟʝʨʥʦʤ, ʪʘʢ ʠ ʧʦ ʦʪ-

ʜʝʣʴʥʦʩʪʠ. ʇʦʩʣʝ ʩʤʝʩʠʪʝʣʷ 12 ʧʨʦʜʫʢʪ ʥʦʨʠʝʡ 11 

ʧʦʜʘʝʪʩʷ ʥʘ ʰʥʝʢ ʥʦʨʠʠ 9, ʧʨʠ ʵʪʦʤ ʧʨʦʭʦʜʷ ʯʝʨʝʟ 

ʤʘʛʥʠʪʥʫʶ ʢʦʣʦʥʢʫ 10. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʫ ʥʘʩ ʚ ʪʝʭ-

ʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʝʩʪʴ ʫʞʝ ʨʘʟʜʝʣʝʥʠʝ. ɽʩʣʠ 

ʦʧʝʨʘʪʦʨʦʚ ʧʨʦʠʟʚʦʜʠʪ ʟʘʛʨʫʟʢʫ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ, 

ʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘʜʚʠʞʢʘ ʥʘ ʟʝʨʥʦʚʳʭ ʙʫʥʢʝʨʘʭ 

15.1 ʠ 15.2 ʙʫʜʝʪ ʦʪʢʨʳʪʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʰʥʝʢ 

ʥʦʨʠʠ 9 ʙʫʜʝʪ ʧʝʨʝʤʝʱʘʪʴ ʢʦʤʧʦʥʝʥʪʳ ʥʘ ʟʘʛʨʫʟʢʫ 

ʜʘʥʥʳʭ ʙʫʥʢʝʨʦʚ. ɽʩʣʠ ʞʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʫʟʢʘ ʥʘ 

ʣʠʥʠʶ ʙʝʣʢʦʚʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ, ʪʦ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʟʘʛʨʫʞʘʪʴ ʚ ʟʝʨʥʦ-

ʚʳʝ ʙʫʥʢʝʨʘ 15.1 ʠ 15.2. ʇʦʵʪʦʤʫ ʰʥʝʢ ʥʦʨʠʠ 9, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʙʫʥʢʝʨʘ ʟʘʛʨʫʟʢʠ (ʣʠʙʦ 

ʚ ʙʫʥʢʝʨ ʜʣʷ ʙʝʣʢʦʚʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ 18.1 

ʠʣʠ ʚ ʙʫʥʢʝʨ ʜʣʷ ʙʝʣʢʦʚʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ 

18.2, ʣʠʙʦ ʚ ʙʫʥʢʝʨ ʜʣʷ ʤʫʢʠ 5.1 ʠ 5.2) ʙʫʜʝʪ ʧʨʦʠʟ-

ʚʦʜʠʪ ʧʝʨʝʤʝʱʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʣʠʥʠʠ ʜʣʷ ʠʭ 

ʟʘʛʨʫʟʢʠ ʚ ʪʦʪ ʠʣʠ ʠʥʦʡ ʙʫʥʢʝʨ. ʂʘʢ ʤʳ ʧʦʥʠʤʘʝʤ, 

ʟʘ ʨʝʘʣʠʟʘʮʠʶ ʟʘʛʨʫʟʢʠ ʙʫʥʢʝʨʦʚ ʦʪʚʝʯʘʶʪ ʟʘ-

ʩʣʦʥʢʠ ʥʘ ʙʫʥʢʝʨʘʭ. ʕʪʦ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʣʠʥʠʠ ʟʘ-

ʛʨʫʟʢʠ ʢʦʤʧʦʥʝʥʪʦʚ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ ʠ ʙʝʣʢʦʚʦ-

ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ.  

ʈʘʩʩʤʦʪʨʠʤ ʜʘʣʝʝ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʛʜʝ 

ʧʨʦʠʩʭʦʜʠʪ ʫʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ ʚ ʟʝʨʥʦʚʫʶ ʜʝʨʪʴ ʠ ʜʘʣʝʝ ʚ ʤʝʣ-

ʢʫʶ ʠʣʠ ʢʨʫʧʥʫʶ ʤʫʯʥʫʶ ʬʨʘʢʮʠʶ. ʇʦʩʣʝ ʪʦʛʦ, 

ʢʘʢ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʘ ʟʘʛʨʫʟʢʘ ʟʝʨʥʦʚʳʭ ʙʫʥʢʝʨʦʚ 

15.1 ʠ 15.2, ʦʧʝʨʘʪʦʨ ʦʩʫʱʝʩʪʚʣʷʝʪ ʜʘʣʴʥʝʡʰʫʶ ʨʘ-

ʙʦʪʫ ʧʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ ʚ ʤʫʢʫ. 

ʋ ʦʧʝʨʘʪʦʨʘ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ, ʠʟ ʢʘʢʦʛʦ 

ʟʝʨʥʦʚʦʛʦ ʙʫʥʢʝʨʘ 15.1 ʠ 15.2 ʙʫʜʝʪ ʧʦʩʪʫʧʘʪʴ ʥʘ 

ʣʠʥʠʠ ʧʨʦʜʫʢʪ. ɿʘʜʚʠʞʢʘ ʥʘ ʙʫʥʢʝʨʝ ʦʪʢʨʳʪʘ ʠ ʬʫ-

ʨʘʞʥʦʝ ʟʝʨʥʦ ʧʦʩʪʫʧʘʝʪ ʥʘ ʰʥʝʢ ʜʦʟʘʪʦʨʘ ʟʝʨʥʘ 16, 

ʢʦʪʦʨʳʡ ʧʝʨʝʤʝʱʘʝʪ ʢʦʤʧʦʥʝʥʪʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚ ʟʘʛʨʫʟʦʯʥʫʶ ʛʦʨʣʦʚʠʥʫ ʜʨʦʙʠʣʢʠ ʂɼʄ-2 17. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʫʢʪ ʧʦʤʦʣʘ ʧʦ ʩʨʝʜʩʪʚʘʤ ʮʠʢʣʦʥʘ 8 

ʧʝʨʝʤʝʱʘʝʪ ʥʘ ʰʥʝʢ ʜʨʦʙʠʣʢʠ 7. ʅʘ ʵʪʦʡ ʩʪʘʜʠʠ, ʫ 

ʦʧʝʨʘʪʦʨʘ ʪʘʢʞʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ. ʇʦ 

ʩʨʝʜʩʪʚʘʤ ʟʘʜʚʠʞʝʢ ʥʘ ʙʫʥʢʝʨʘʭ ʙʝʣʢʦʚʦ-ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ 18.1 ʠ 18.2, ʦʥ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʘʪʴ 

ʪʘʢʞʝ ʟʘʛʨʫʟʢʫ ʟʝʨʥʦʚʦʡ ʜʝʨʪʠ ʚ ʜʘʥʥʳʝ ʙʫʥʢʝʨʘ, 

ʣʠʙʦ ʧʨʦʠʟʚʝʩʪʠ ʟʘʛʨʫʟʢʫ ʙʫʥʢʝʨʦʚ ʜʣʷ ʤʫʢʠ 5.1 ʠ 

5.2 ʢʘʢ ʢʨʫʧʥʦʡ ʤʫʯʥʦʡ ʬʨʘʢʮʠʝʡ, ʪʘʢ ʠ ʤʝʣʢʦʡ. ʅʘ 

ʵʪʦʤ ʵʪʘʧʝ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚʪʦʨʦʡ ʵʪʘʧ ʣʠʥʠʠ ʟʘ-

ʛʨʫʟʢʠ ʙʫʥʢʝʨʦʚ.  

ʇʦʩʣʝʜʥʷʷ ʩʪʘʜʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʷʚʣʷʝʪʩʷ ʩʤʝʰʠʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʟʝʨʥʦʚʦʡ ʜʝʨʪʠ, 

ʙʝʣʢʦʚʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ, ʤʝʣʢʦʡ ʠ ʢʨʫʧʥʦʡ 

ʤʫʯʥʦʡ ʬʨʘʢʮʠʝʡ ʠ ʚʳʛʨʫʟʢʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʆʧʝʨʘʪʦʨ ʦʧʨʝʜʝʣʷʝʪ ʧʦ ʩʨʝʜʩʪʚʘʤ ʟʘʜʚʠʞʝʢ, ʩ ʢʘ-

ʢʦʛʦ ʙʫʥʢʝʨʘ ʠ ʢʘʢʦʡ ʧʨʦʜʫʢʪ ʙʫʜʝʪ ʧʦʜʘʚʘʪʴʩʷ ʥʘ 

ʣʠʥʠʶ ʩʤʝʰʠʚʘʥʠʷ ʠ ʚʳʛʨʫʟʢʠ. ʂʦʤʧʦʥʝʥʪʳ ʧʦ-

ʩʪʫʧʘʶʪ ʥʘ ʥʠʞʥʠʡ ʰʥʝʢ ʩʤʝʩʠʪʝʣʴ 1, ʢʦʪʦʨʳʡ ʧʝ-

ʨʝʤʝʱʘʝʪ ʢʦʤʧʦʥʝʥʪʳ ʥʘ ʚʝʨʪʠʢʘʣʴʥʳʡ ʰʥʝʢ ʩʤʝ-

ʩʠʪʝʣʴ 3 ʠ ʜʘʣʝʝ ʥʘ ʚʳʛʨʫʟʥʦʡ ʰʥʝʢ 4. ʇʨʦʭʦʜʷ ʜʘʥ-

ʥʳʝ ʤʝʭʘʥʠʟʤʳ ʣʠʥʠʠ, ʢʦʤʧʦʥʝʥʪʳ 

ʧʝʨʝʤʝʰʠʚʘʶʪʩʷ ʜʦ ʦʜʥʦʨʦʜʥʦʡ ʤʘʩʩʳ, ʛʦʪʦʚʦʡ ʢ 

ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʚʦʟʢʝ ʠʣʠ ʫʧʦʪʨʝʙʣʝʥʠʠ. ɼʘʥʥʘʷ 

ʦʧʠʩʘʥʥʘʷ ʥʘʤʠ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʦʙʨʘ-

ʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ʅʘ ʨʠʩʫʥʢʝ ʤʳ ʪʘʢʞʝ ʚʠʜʠʤ 

ʩʪʨʝʣʢʠ ʨʘʟʥʦʛʦ ʮʚʝʪʘ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ ʭʦʜ ʧʝ-

ʨʝʤʝʱʝʥʠʷ ʧʨʦʜʫʢʪʘ ʧʦ ʣʠʥʠʠ ʠ ʝʛʦ ʪʨʘʥʩʬʦʨʤʘ-

ʮʠʶ. 

ʇʦʩʣʝ ʜʝʪʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʣʠʥʠʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʧʨʝʜʩʪʘʚʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʧʝʮʠʬʠʢʘʮʠʶ ʥʘ 

ʫʩʣʦʚʥʦ-ʛʨʘʬʠʯʝʩʢʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʚʚʝʜʝʥʥʳʭ ʥʘʤʠ 

ʩʪʨʝʣʦʢ. ʂʘʢ ʚʠʜʠʤ ʠʟ ʨʠʩʫʥʢʘ 2, ʤʳ ʚʚʝʣʠ ʛʨʘʬʠ-

ʯʝʩʢʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʜʣʷ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ, ʟʝʨʥʦʚʦʡ 

ʜʝʨʪʠ, ʤʝʣʢʦʡ ʤʫʯʥʦʡ ʬʨʘʢʮʠʠ ʠ ʢʨʫʧʥʦʡ ʤʫʯʥʦʡ 

ʬʨʘʢʮʠʠ, ʙʝʣʢʦʚʦ-ʚʠʪʘʤʠʥʥʳʭ ʜʦʙʘʚʦʢ ʠ ʛʦʪʦʚʦʛʦ 

ʢʦʤʙʠʢʦʨʤʘ. ɼʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ 

ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʥʘʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʣʠʥʠʠ, ʧʨʦ-

ʠʟʚʦʜʷʪ ʨʘʩʩʳʧʯʘʪʳʡ ʢʦʤʙʠʢʦʨʤ.  
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ʈʠʩʫʥʦʢ 1 - ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʩʳʧʯʘʪʦʛʦ  

 ʢʦʤʙʠʢʦʨʤʘ 

 

ʇʦʩʣʝ ʧʦʜʨʦʙʥʦʛʦ ʦʧʠʩʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʝʩʣʠ ʧʝʨʝʜ ʥʘʤʠ ʩʪʦʠʪ 

ʟʘʜʘʯʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠ-

ʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ. ɼʘʥʥʘʷ ʩʭʝʤʘ ʦʙʲʝʜʠʥʠʪ ʚ ʩʝʙʝ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʠʩʧʦʣ-

ʥʠʪʝʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʠ ʥʘʙʦʨ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʳʭ ʠ 

ʙʫʜʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʪʨʦʠʪʴʩʷ ʥʘʰʘ ɸʉʋ.  

 
ʈʠʩʫʥʦʢ 2 ï ʋʩʣʦʚʥʦ-ʛʨʘʬʠʯʝʩʢʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʧʨʦʜʫʢʪʘ 

 

ʈʘʩʩʤʦʪʨʠʤ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ. ʅʘ ʨʠʩʫʥʢʝ 3 ʦʪʦʙʨʘʞʝʥʘ ʜʘʥ-

ʥʘʷ ʩʭʝʤʘ. ʂʘʢ ʚʠʜʠʤ, ʟʘ ʦʩʥʦʚʫ ʚʟʷʪʘ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʘʷ ʩʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʙʳʣʠ ʜʦʧʦʣ-

ʥʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ, 

ʣʠʥʠʠ ʩʚʷʟʠ. ʈʘʩʩʤʦʪʨʠ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʜʘʥʥʫʶ 

ʩʭʝʤʫ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʦʧʨʝʜʝʣʷʝʪ, ʚʦ-ʧʝʨʚʳʭ, ʠʟ ʢʘ-

ʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʫ ʥʘʩ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʰʢʘʬ ɸʉʋ, 

ʜʣʷ ʢʦʪʦʨʦʛʦ ʤʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ ʨʘʟʨʘʙʘʪʳ-

ʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥ-

ʪʨʦʣʣʝʨʘ, ʚʦ-ʚʪʦʨʳʭ, ʢʘʢʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʘʨʘʤʝʪ-

ʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʠʭ ʤʝʩʪʦ ʨʘʩʧʦʣʦ-

ʞʝʥʠʝ, ʚ-ʪʨʝʪʴʠʭ, ʛʨʘʬʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʠʥʠʠ 

ʩʚʷʟʠ ʤʝʞʜʫ ʜʘʪʯʠʢʘʤʠ, ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʝʭʘ-

ʥʠʟʤʘ ʣʠʥʠʠ ʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʫʧʨʘʚʣʝʥʠʷ [2].  

ɼʣʷ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʟʘʧʦʣʥʝʥʠʷ ʟʝʨʥʦʚʳʭ 

ʙʫʥʢʝʨʦʚ 15.1 ʠ 15.2, ʙʫʥʢʝʨʦʚ ʙʝʣʢʦʚʦ-ʤʠʥʝʨʘʣʴ-

ʥʳʭ ʜʦʙʘʚʦʢ 18.1 ʠ 18.2 ʠ ʙʫʥʢʝʨʦʚ ʜʣʷ ʤʫʢʠ 5.1 ʠ 

5.2 ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʘʪʯʠʢʠ ʫʨʦʚʥʷ SL1-SL6, ʤʝʩʪʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʦʚʘʥʦ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʚ ʙʫʥʢʝʨʘʭ. ʅʘ ʟʝʨʥʦʚʳʭ ʙʫʥʢʝʨʦʚ 15.1 ʠ 

15.2, ʙʫʥʢʝʨʦʚ ʙʝʣʢʦʚʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ 18.1 

ʠ 18.2 ʠ ʙʫʥʢʝʨʦʚ ʜʣʷ ʤʫʢʠ 5.1 ʠ 5.2 ʫʩʪʘʥʦʚʣʝʥʳ 

ʟʘʩʣʦʥʢʠ ʩ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ, ʨʘʙʦʪʘʶʱʠʝ ʧʦ ʧʨʠʥ-

ʮʠʧʫ ʨʝʚʝʨʩʘ. ɼʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʦʪʢʨʳʪʠʷ ʠ ʟʘʢʨʳ-

ʪʠʷ ʜʘʥʥʳʭ ʟʘʩʣʦʥʦʢ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʪʯʠʢʠ ʧʦʣʦ-

ʞʝʥʠʷ SQ1-SQ12. ʇʦʤʠʤʦ ʜʘʪʯʠʢʦʚ ʚ ʜʘʥʥʦʡ ʩʭʝʤʝ 

ʧʨʠʚʝʜʝʥʳ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʢʦʪʦʨʳʤʠ 

ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʧʨʘʚʣʷʪʴ. ʊʘʢ ʚʩʝ ʤʝʭʘʥʠʟʤʳ 

ʣʠʥʠʠ ʩʥʘʙʞʝʥʳ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ ʄ1éʄ14. 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʟʘʩʣʦʥʢʘʤʠ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʰʥʝʢʝ ʥʦʨʠʠ 9 ʠ ʰʥʝʢʝ ʜʨʦʙʠʣʢʠ 

7, ʠʩʧʦʣʴʟʦʚʘʥʳ YA1-YA7.  

ʈʘʩʩʤʦʪʨʠʤ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʘʢʦʛʦ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʫʧʨʘʚʣʝʥʠʝ ʤʝʭʘʥʠʟʤʘʤʠ ʣʠʥʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʫʧʨʘʚʣʷʶʱʝʛʦ ʫʩʪʨʦʡ-

ʩʪʚʘ, ʚ ʥʘʰʝʡ ʩʣʫʯʘʝ, ʙʳʣ ʚʳʙʨʘʥ ʧʨʦʛʨʘʤʤʠʨʫʝ-

ʤʳʡ ʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʣʝʨ ʬʠʨʤʳ ʆɺɽʅ 

ʇʃʂ160. ʀʤʝʥʥʦ ʧʦ ʩʨʝʜʩʪʚʘʤ ʜʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʨʘʙʦʪʘ ʠʩʧʦʣʥʠʪʝʣʴ-

ʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʣʠʥʠʠ. ʅʘ ʙʦʨʪʫ ʫʩʪʨʦʡʩʪʚʘ ʝʩʪʴ 

16 ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ, ʢ ʢʦʪʦʨʳʤ ʧʦʜʢʣʶʯʝʥʳ ʜʘʪ-

ʯʠʢʠ ʫʨʦʚʥʷ ʚ ʙʫʥʢʝʨʘʭ, ʜʘʪʯʠʢʠ ʧʦʣʦʞʝʥʠʷ ʦʪʢʨʳ-

ʪʠʷ ʠ ʟʘʢʨʳʪʠʷ ʟʘʜʚʠʞʝʢ ʥʘ ʙʫʥʢʝʨʘʭ, ʘ ʪʘʢʞʝ 12 

ʜʠʩʢʨʝʪʥʳʭ ʚʳʭʦʜʘ, ʩʠʛʥʘʣ ʢʦʪʦʨʳʭ ʫʧʨʘʚʣʷʝʪ ʤʝ-

ʭʘʥʠʟʤʘʤʠ ʣʠʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

 ʇʦʩʢʦʣʴʢʫ ʚ ʨʘʤʢʘʭ ʥʘʰʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʙʦʣʴʰʦʛʦ ʢʦ-

ʣʠʯʝʩʪʚʘ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʫʧʨʘʚ-

ʣʝʥʠʝ ʥʝ ʦʜʥʠʤ ʜʝʩʷʪʢʦʤ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟ-

ʤʦʚ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ ʩʘʤʦʛʦ ʢʦʥ-

ʪʨʦʣʣʝʨʘ ʥʝ ʭʚʘʪʘʝʪ. ʇʦʵʪʦʤʫ ʢ ʥʝʤʫ ʧʦʜʢʣʶʯʝʥʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʢʘʢ ʚʚʦʜʘ, ʪʘʢ ʠ ʚʳʚʦʜʘ. 
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ʊʘʢ ʚ ʥʘʰʝʤ ʧʨʦʝʢʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʘ ʤʦʜʫʣʷ ʜʠʩ-

ʢʨʝʪʥʦʛʦ ʚʚʦʜʘ, ʫ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʦʛʦ ʥʘ ʙʦʨʪʫ 

ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ 16 ʜʠʩʢʨʝʪʥʳʭ 

ʩʠʛʥʘʣʦʚ. ʂ ʜʘʥʥʳʤ ʤʦʜʫʣʷʤ ʧʦʜʢʣʶʯʝʥʳ ʢʥʦʧʢʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʧʝʨʝʢʣʶʯʘʪʝʣʠ ʨʝʞʠ-

ʤʦʚ ʨʘʙʦʪʳ ʧʦ ʟʘʛʨʫʟʢʝ ʠ ʚʳʛʨʫʟʢʝ ʙʫʥʢʝʨʦʚ. 

ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʴ ʇʃʂ ʧʦ ʫʧʨʘʚ-

ʣʝʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʣʠʥʠʠ ʚ ʥʘʰʝʡ ʧʨʦʝʢʪʠʨʫʝʤʦʡ 

ɸʉʋ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʫʣʠ ʫʧʨʘʚʣʝʥʠʷ. ɼʣʷ ʥʘʰʝʛʦ 

ʧʨʦʝʢʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʨʠ ʤʦʜʫʣʷ ʫʧʨʘʚʣʝʥʠʷ, ʢʦ-

ʣʠʯʝʩʪʚʦ ʫʧʨʘʚʣʷʶʱʠʭ ʚʳʭʦʜʦʤ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦ-

ʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʧʦ 8 ʰʪ. ʂ ʵʪʠʤ ʤʦʜʫʣʷʤ ʧʦʜʢʣʶ-

ʯʝʥʳ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʟʘʜʚʠʞʝʢ ʩ ʧʨʠ-

ʚʦʜʦʤ ʥʘ ʙʫʥʢʝʨʘʭ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʟʘʜʚʠʞʝʢ ʥʘ 

ʰʥʝʢʘʭ ʜʨʦʙʠʣʢʠ ʠ ʥʦʨʠʠ.  

ʇʦʤʠʤʦ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʝ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʢʘʟʘʥʳ ʣʠʥʠʠ ʩʚʷʟʠ, ʚʳʧʦʣʥʝʥʥʳʝ 

ʨʘʟʥʳʤʠ ʮʚʝʪʘʤʠ. ʕʪʦ ʩʜʝʣʘʥʦ ʥʝ ʩʣʫʯʘʡʥʦ.  

 
 ʈʠʩʫʥʦʢ 3 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʣʠʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʘ 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʚʝʪʘ ʣʠʥʠʠ, ʤʦʞʥʦ ʩʫʜʠʪʴ, 

ʚʦ-ʧʝʨʚʳʭ, ʢʘʢʦʡ ʩʠʛʥʘʣ ʠʩʧʦʣʴʟʦʚʘʥ: ʜʠʩʢʨʝʪʥʳʡ 

ʠʣʠ ʘʥʘʣʦʛʦʚʳʡ, ʚʦ-ʚʪʦʨʳʭ, ʣʠʥʠʷ ʩʚʷʟʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʘ ʜʣʷ ʢʦʥʪʨʦʣʷ (ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʜʘʪʯʠʢʘʤ) ʠʣʠ 

ʫʧʨʘʚʣʝʥʠʷ (ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʜʣʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ). ʂʨʘʩʥʳʤ ʮʚʝʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʠ-

ʥʠʠ, ʩʚʷʟʳʚʘʶʱʠʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʩ 

ʜʠʩʢʨʝʪʥʳʤʠ ʚʳʭʦʜʘʤʠ ʇʃʂ ʠ ʤʦʜʫʣʝʡ; ʨʦʟʦʚʳʤ 

ʮʚʝʪʦʤ ï ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʠʩʢʨʝʪʥʳʭ ʚʳʭʦʜʦʚ ʤʦ-

ʜʫʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʟʘʩʣʦʥʢʘʤʠ 

ʥʘ ʰʥʝʢʘʭ; ʩʠʥʠʤ ʮʚʝʪʦʤ - ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʠʩ-

ʢʨʝʪʥʳʭ ʚʭʦʜʦʤ ʢʘʢ ʇʃʂ ʪʘʢ ʠ ʤʦʜʫʣʝʡ ʚʚʦʜʘ ʩ ʜʘʪ-

ʯʠʢʘʤʠ ʫʨʦʚʥʷ ʚ ʙʫʥʢʝʨʘʭ, ʜʘʪʯʠʢʦʚ ʧʦʣʦʞʝʥʠʷ ʦʪ-

ʢʨʳʪʠʷ ʠ ʟʘʢʨʳʪʠʷ ʟʘʜʚʠʞʝʢ ʥʘ ʙʫʥʢʝʨʘʭ, ʩ ʢʥʦʧ-

ʢʘʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ʧʝʨʝʢʣʶʯʘʪʝʣʷʤʠ ʚʳʙʦʨʘ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʳ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦ ʠ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʣʠ ʘʣʛʦʨʠʪʤ ʩʦʩʪʘʚ-

ʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʜʣʷ ʘʚ-

ʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʠʥʠʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʘ, ʠ ʠʟʫʯʠʣʠ ʧʦʣʫʯʠʚʰʫʶʩʷ 

ʠʪʦʛʦʚʫʶ ʩʭʝʤʫ. 
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