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ʍ. : ʅʌʘʋ, 2014. ï 248 ʩ. (ʉʝʨʽʷ çʅʘʫʢʘè). 
 

ɿʙʽʨʥʠʢ ʤʽʩʪʠʪʴ ʤʘʪʝʨʽʘʣʠ ɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çʊʝʭʥʦʣʦʛʽʯʥʽ ʪʘ ʙʽʦʬʘʨʤʘʮʝʚʪʠʯʥʽ ʘʩʧʝʢʪʠ 

ʩʪʚʦʨʝʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʨʽʟʥʦʾ ʥʘʧʨʘʚʣʝʥʦʩʪʽ ʜʽʾè. ʋ ʟʙʽʨʥʠʢʫ 

ʨʦʟʛʣʷʥʫʪʽ ʪʝʦʨʝʪʠʯʥʽ ʘʩʧʝʢʪʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʨʦʙʢʠ ʣʽʢʘʨʩʴʢʠʭ 

ʧʨʝʧʘʨʘʪʽʚ, ʚʠʩʚʽʪʣʝʥʽ ʥʘʧʨʷʤʢʠ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʩʧʝʮʽʘʣʽʩʪʽʚ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʛʘʣʫʟʽ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʧʠʪʘʥʴ ʩʫʯʘʩʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʩʪʚʦʨʝʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʢʦʥʪʨʦʣʶ ʾʭ ʷʢʦʩʪʽ, ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʜʽʷʣʴʥʦʩʪʽ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, 

ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʫʯʘʩʥʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ, 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ɼʣʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʥʘʫʢʦʚʠʭ, ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʧʠʪʘʥʥʷʤʠ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʩʫʯʘʩʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ.  

ʄʘʪʝʨʽʘʣʠ ʧʦʜʘʶʪʴʩʷ ʤʦʚʦʶ ʦʨʠʛʽʥʘʣʫ. 

ɿʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʥʝʩʫʪʴ ʘʚʪʦʨʠ. 

 

ʋɼʂ 615.014.2:615.2 
 

 

 

É ʅʌʘʋ, 2014 



3 

 

 

 

 

 

 

 

çʊɽʍʅʆʃʆɻɯʏʅɯ ʊɸ ɹɯʆʌɸʈʄɸʎɽɺʊʀʏʅɯ 

ɸʉʇɽʂʊʀ ʉʊɺʆʈɽʅʅʗ ʃɯʂɸʈʉʔʂʀʍ ʇʈɽʇɸʈɸʊɯɺ 

ʈɯɿʅʆɰ ʅɸʇʈɸɺʃɽʅʆʉʊɯ ɼɯɰè 

 

 

ʄɸʊɽʈɯɸʃʀ  

I  ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ  

ʥ̔ʪʝʨʥʝʪ - ʢʦʥʬʝʨʝʥʮʽʾ  

 

7-8 ʣʠʩʪʦʧʘʜʘ 2014 ʨ. 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 
 

 

 

 



4 

Biosimilars on Pharmaceutical Market of Ukraine. 

Reality and Perspectives 

Burian K.O., Burian G.O., Piminov O.F. 

ʂʘʬʝʜʨʘ ʦʙʱʝʡ ʬʘʨʤʘʮʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʝʢʘʨʩʪʚ 

ʀʥʩʪʠʪʫʪ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʬʘʨʤʘʮʠʠ 

ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 

farmtex-ipksf@ukrfa.kharkov.ua 

The pharmaceutical industry is on the top of its rapid development, and this positive trend of 

changes has global character. Genetic engineering technologies have opened new horizons in the 

development of the global and domestic pharmaceutical industry as a part of the production and 

promotion of biotech drugs, where API are presented by protein molecules. Biotech medicinal 

substances (BMS) are significantly different from the traditional range of drugs, represented on the 

shelves of Ukrainian pharmacies by a number of characteristics: special production technology and 

stepwise control of the process, size and structure of the API, stability and storage conditions, 

method of application and mechanisms of action. 

All this forms the relatively high cost of these drugs, but exhibit high specificity with 

respect to the factors related to the occurrence and development of disease. Due to BMS it has 

become able to get progress in the treatment of genetic, cancer, cardiovascular disease and many 

other diseases. 

The state program on reduction costs of health care, expiration of patent protection of a 

number of BMS tendency of the segment development of biosimilars and generic drugs gives a 

"green light" for domestic producers of medicines. For leading large companies on the first place 

has come the perspective of creation and implementation of the production process of biosimilars - 

biotech drugs, similar by quality, efficiency and safety to a reference the registered one BMS, 

period of patent protection of which has expired. Procedures prove bioequivalence power 

biosimilars with original patented drugs, including preclinical and clinical studies, designed in the 

Office of the Food and Drug Administration USA (Food and Drug Administration, FDA) and 

European Medicines Agency EMEA. 

Penetration of high-quality biosimilars to the domestic pharmaceutical market will reduce 

healthcare costs for the purchase of original products and at the same time open up public access to 

the new but not less effective drugs. 

The world market for biosimilars by 2020 will amount up to 11-25 billion dollars predicted 

by American company IMS Health, which specializes in the research of the global pharmaceutical 

market. Manufacture of biosimilars nowadays is the driver of the pharmaceutical business 

development worldwide.  

mailto:farmtex-ipksf@ukrfa.kharkov.ua
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Methodological substantiation of applied problems of nanotechnology in pharmacy 

Piminov O.F., Shulga L.I ., Yakushenko V.A., Rolik S.M., Gubchenko T.D., Kvitchata A.I. 

Department of general  pharmacy and safety of drugs 

Institute of Pharmacy Professionals Qualification Improvement  

National University of Pharmacy  

Khark̔ v, Ukraine, 

farmtex-ipksf@ukrfa.kharkov.ua 

Unique features of behavior of substance at the atomic level can be used in macro scales, 

directed at changing the nanoscale structure of various materials, thereby optimizing their useful 

properties and carrying out manipulations inside the organism or material. In the 50-ies years of the 

last century, nanotechnology as a new direction was appeared, but nanoscience still remains in a 

period of "initial accumulation". In spite of published in the scientific and popular publications 

avalanche of disparate information of opportunities and successes in the application of 

nanotechnology their application use, particularly in the development of new drugs, it needs 

knowledges of the fundamental laws, theoretical foundations, principles of operation, tools and 

methods of nanoscience, which requires maximum efficiency in the research work and the need for 

a sufficient theoretical preparation of research. It becomes apparent how relevant is systematic 

organization of knowledge in the field of nanotechnology, the creation of the scientific base of 

nanotechnology, the development of the methodological framework for the implementation applied 

problems using nanotechnology. To solve these problems a team of scientists of our department sets 

himself the task to generalize and revise the material on the nanotechnology to make a 

"photographic slice" of the state of nanotechnology in medicine and pharmacy, and present the 

results of work as a an encyclopedic publication "Nanotechnology in pharmacy and medicine". 

The monograph as a scientific and methodical edition containing 23 chapters in 2 books was 

prepared and published. The publication basic principles, laws, and historical aspects of 

nanoscience were formulated, are considered materials, tools and techniques of nanotechnology, is 

given a comprehensive analysis of modern achievements and possibilities of nanotechnology. This 

is methodical edition because it opened great possibilities of nanotechnology in the development of 

new effective nanosubstances, allowing with minimal side effects to treat intractable diseases: 

oncological, systemic, etc. The methodological approaches of creating new managed medicines for 

targeted therapy and describes methods for monitoring the effectiveness treatment with the help of 

nanostructures and nanodevices, etc. are presented here. 

Thus, the monograph "Nanotechnology in pharmacy and medicine" is an encyclopedic and 

scientific-methodical edition, which can be considered as a source of knowledge and as a 

methodological framework in the field of nanotechnology for researchers, teachers and students. 
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Modern aspects of the pharmacotherapy of periodontal diseases 

Shulga L .I ., Chikhladze E.A. 

Institute of Pharmacy Professionals Qualification Improvement 

Department of General pharmacy and Safety of drugs 

National University of Pharmacy 

Kharkiv, Ukraine 

farmtex-ipksf@ukrfa.kharkov.ua 

Periodontal diseases are one of the most common diseases of modern dentistry, which takes 

the sixth place after cardiovascular, cancer and infectious diseases it often become systemic and 

long-term nature. The prevalence of this disease among adults and children is rather high, there is 

no tendency of its decline. 

The principles of the pharmacotherapy of aforementioned diseases based on knowledges of 

the causes and mechanisms of their consisting of etiotropic (identification, elimination or inhibition 

of factors that cause inflammation), pathogenetic (effects on pathophysiological link of the 

inflammation processes) and symptomatic (impact of by certain remedy for individual symptoms 

for their weakening or elimination) treatment. Inactivation of microorganisms in removing 

microbial plaques is part of the etiological treatment, which is carried out by using of antiseptics. 

With the purpose of the pathogenic influence on inflammation in the early stages there are used 

remedies which are able to stabilize lysosomal membranes, to inhibit the action of hydrolytic 

enzymes, to supress the action of inflammatory mediators due to functional antagonism and 

stimulate the formation of anti-inflammatory agents, and if there are harsh indications in diseases its 

rational to use the antibiotics and sulfonamides. Doctors prescribe to patients enzyme preparations 

of different mechanism of action for the final removal of residual tissues, bacterial biologics - 

probiotics, live microbial lysates of cultures - in order of correction of microbiocenosis, 

immunomodulators for the correction of immune processes and normalization of organism 

reactivity of patients with periodontitis, and also recommend macro-and micronutrients. 

Given that inflammatory periodontal diseases and mucous membrane of oral cavity are 

accompanied, as noted earlier, by the number of pathological phenomenon, their treatment requires 

an integrated approach, wich can be realized with the help of medicament, which would be 

represented by acceptable dosage form (DF). Taking into account that such DF as tablets has 

several advantages: accuracy of dosing, the possibility of local prolonged action, convenience of 

application, the possibility of combination of several medicinal substances. Thatôs why the 

development and subsequent implementation into the production of such DF will expand the range 

of domestic drugs for the treatment of periodontal and improve the efficiency of the 

pharmacotherapy. 
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Peculiarities of suppositories compounding with aspenôs bark dry extract 

Tolochko K.V., Yarnych T.G., Chushenko V.M. 

Technology of Drugs Department 

National University of Pharmacy,  

Kharkiv, Ukraine 

tolochko-ev@rambler.ru 

 

It is known that extemporaneous medicines, prepared by the individual prescriptions for 

the certain patient, show high level of efficacy compared with industrial analogues. Pharmaceutical 

compounding is still relevant today as it provides with medicines hospitals (medicines without extra 

excipients and preservatives, of certain composition, etc.) and special groups of patients (children, 

patients with rare diseases medicines for whom are not produced by industrial pharmacy, patients 

with special needs, like allergic reactions for excipients that are used in industrial medicines, etc.). 

When talking about suppositories compounding by casting method, the replacement 

coefficient value is especially important for exact calculations. Therefore, when developing 

technology of suppositories for prostatitis treatment where aspenôs bark dry extract (ABDE) is used 

one of the tasks was to calculate its replacement coefficient value. 

Method of calculation [1, 2] provides the following: 30 suppositories from the melted base 

(in this case, cocoa butter is used) without introduction of active substance are obtained by the 

casting method (capacity of the nest is 2 sm3) and weighed (table 1). Preparation of suppositories on 

cocoa butter is performed in accordance with requirements of United States Pharmacopoeia, 2008 

(Section 9, p. 1096-1101) 

Table 1  

The average mass of suppositories prepared on the pure suppository base 

Mass of the suppository, g Average mass, g General mass, g 

m1 = 2.06 m11 = 2.05 m21 = 2.02 

2.02 60.60 

m2 = 2.02 m12 = 2.02 m22 = 2.00 

m3 = 2.04 m13 = 2.02 m23 = 2.00 

m4 = 2.00 m14 = 2.04 m24 = 2.01 

m5 = 2.00 m15 = 2.01 m25 = 2.02 

m6 = 1.99 m16 = 2.00 m26 = 2.06 

m7 = 2.02 m17 = 2.02 m27 = 2.04 

m8 = 2.02 m18 = 2.02 m28 = 2.03 

m9 = 2.02 m19 = 2.02 m29 = 2.02 

m10 = 1.99 m20 = 2.01 m30 = 2.03 

 

mailto:tolochko-ev@rambler.ru
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Then 30 suppositories with the active substance (ABDE 0.15 per 1 suppository) are 

prepared in the following way: the needed quantity of ABDE is thoroughly grinded in the mortar, 

mixed with approximately 80 % of the calculated amount of the base and uniformly dispensed in 

the same suppository form. After that the nests of the suppository form if filled in with the rest 

amount of the base (20 %). The suppository baseôs surpluses are gently removed with the spatula. 

After that the suppository form is placed into the refrigerator. The obtained suppositories are 

weighed on the same balances (results are given in table 2). 

Table 2 

The average mass of suppositories with ABDE 

Mass of the suppository, g Average mass, g General mass, g 

m1 = 2.11 m11 = 2.13 m21 = 2.11 

2.13 63.89 

m2 = 2.08 m12 = 2.14 m22 = 2.12 

m3 = 2.21 m13 = 2.14 m23 = 2.12 

m4 = 2.14 m14 = 2.13 m24 = 2.13 

m5 = 2.13 m15 = 2.12 m25 = 2.13 

m6 = 2.12 m16 = 2.13 m26 = 2.13 

m7 = 2.13 m17 = 2.13 m27 = 2.14 

m8 = 2.14 m18 = 2.11 m28 = 2.13 

m9 = 2.13 m19 = 2.14 m29 = 2.14 

m10 = 2.12 m20 = 2.13 m30 = 2.13 

 

The general quantity of ABDE in all 30 suppositories is: 0.15 * 30 = 4.5 (g) 

The replacement coefficient (substitution factor) is calculated by the following formula: 

, 

where P ï mass of 30 suppositories without active substance, g; 

  Q ï mass of 30 suppositories with active substance, g; 

  A ï general mass of active substance, contained in 30 suppositories, g. 

Thus, the replacement coefficient for aspenôs bark dry extract on the fatty base (in 

particular, cocoa butter) equals: 

 

The obtained results were taken into consideration when making calculations for the 

quantities of ABDE for extemporaneous preparation of suppositories ñTrezivit-prostò. 
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1. ɺʠʤʦʛʠ ʜʦ ʧʨʠʛʦʪʫʚʘʥʥʷ ʥʝʩʪʝʨʠʣʴʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʚ ʫʤʦʚʘʭ ʘʧʪʝʢ: 

ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ / ʟʘ ʨʝʜ. ʆ. ɯ. ʊʠʭʦʥʦʚʘ, ʊ. ɻ. ʗʨʥʠʭ. ï ʂ. : ʄʆɿ ʋʢʨʘʾʥʠ, 2005. ï 98 ʩ. 

2. ʊʠʭʦʥʦʚ ɸ. ʀ. ʊʝʭʥʦʣʦʛʠʷ ʣʝʢʘʨʩʪʚ : ʫʯʝʙ. ʜʣʷ ʬʘʨʤʘʮ. ʚʫʟʦʚ ʠ ʬʘʢ. / 

ɸ. ʀ. ʊʠʭʦʥʦʚ, ʊ. ɻ. ʗʨʥʳʭ; ʧʝʨ. ʩ ʫʢʨ.; ʧʦʜ ʨʝʜ. ɸ. ʀ. ʊʠʭʦʥʦʚʘ. ï ʍ. : ʀʟʜ-ʚʦ ʅʌɸʋ; 

ɿʦʣʦʪʳʝ ʩʪʨʘʥʠʮʳ, 2002. ï 704 ʩ.  
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ʉʫʯʘʩʥʽ ʘʩʧʝʢʪʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʚʽʪʨʷʥʦʾ ʚʽʩʧʠ 

ɸʟʘʨʝʥʢʦ ʖ.ʄ., ɹʫʙʽʣʻʚʘ ʃ.ɸ.  

ʂʘʬʝʜʨʘ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

tlnfau@rambler.ru 

ɺʽʪʨʷʥʘ ʚʽʩʧʘ (chicken-pox ï ʘʥʛʣ., Windpocken ï ʥʽʤ.; varicelle, petileverole volante ï 

ʬʨʘʥʮ.) ï ʮʝ ʛʦʩʪʨʝ ʚʽʨʫʩʥʝ ʽʥʬʝʢʮʽʡʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʣʠʭʦʤʘʥʢʦʶ, 

ʽʥʪʦʢʩʠʢʘʮʽʡʥʠʤ ʩʠʥʜʨʦʤʦʤ ʽ ʥʘʷʚʥʽʩʪʶ ʧʦʣʽʤʦʨʬʥʦʛʦ ʚʠʩʠʧʫ ʥʘ ʰʢʽʨʽ ʽ ʩʣʠʟʦʚʠʭ 

ʦʙʦʣʦʥʢʘʭ.  

ɺʽʪʨʷʥʘ ʚʽʩʧʘ (ʚʽʪʨʷʥʢʘ) ï ʦʜʥʘ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʽʥʬʝʢʮʽʡ ʚ ʩʚʽʪʽ. ʑʦʨʦʢʫ 

ʨʝʻʩʪʨʫʻʪʴʩʷ 80-90 ʤʽʣʴʡʦʥʽʚ ʚʠʧʘʜʢʽʚ ʟʘʭʚʦʨʶʚʘʥʴ. ɺ ʦʩʥʦʚʥʦʤʫ ʥʘ ʚʽʪʨʷʥʢʫ ʭʚʦʨʽʶʪʴ ʜʽʪʠ, 

ʘʣʝ ʙʣʠʟʴʢʦ 10% ʟʘʭʚʦʨʶʚʘʥʴ ʜʦʚʦʜʠʪʴʩʷ ʥʘ ʣʶʜʝʡ ʩʪʘʨʰʝ 15 ʨʦʢʽʚ. ɺ ʋʢʨʘʾʥʽ ʱʦʨʦʢʫ 

ʬʽʢʩʫʻʪʴʩʷ 120-150 ʪʠʩ. ʜʽʪʝʡ, ʷʢʽ ʭʚʦʨʽʶʪʴ ʚʽʪʨʷʥʦʶ ʚʽʩʧʦʶ. ɿʙʫʜʥʠʢʦʤ ʽʥʬʝʢʮʽʾ ʻ ʚʽʨʫʩ 

ɺʘʨʠʮʝʣʘ-ʟʦʩʪʝʨ (Varicella-zoster), ʷʢʠʡ ʥʘʣʝʞʠʪʴ ʜʦ ʩʽʤʝʡʩʪʚʘ ʛʝʨʧʝʩʚʽʨʫʩʽʚ (Herpesviridae), 

ʧʽʜʩʽʤʝʡʩʪʚʘ Ŭ-ʚʽʨʫʩʽʚ 3 ʪʠʧʫ, ʨʦʜʫ ɺʘʨʠʮʝʣʘʚʽʨʫʩ. ɺʽʨʫʩ ʚʽʪʨʷʥʦʾ ʚʽʩʧʠ ʤʘʻ ʪʨʦʧʥʽʩʪʴ ʜʦ 

ʝʧʽʪʝʣʽʶ ʰʢʽʨʠ ʪʘ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʽ, ʤʝʥʰʦʶ ʤʽʨʦʶ, ʜʦ ʢʣʽʪʠʥ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. 

ɻʦʣʦʚʥʦʶ ʧʨʘʢʪʠʢʦʶ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʚʽʪʨʷʥʢʠ ʻ ʚʘʢʮʠʥʘʮʽʷ. ʅʘ ʩʴʦʛʦʜʥʽ ʨʦʟʨʦʙʣʝʥʘ 

ʞʠʚʘ ʚʘʢʮʠʥʘ ʧʨʦʪʠ ʚʽʪʨʷʥʦʾ ʚʽʩʧʠ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ 80 ʢʨʘʾʥʘʭ ʩʚʽʪʫ. ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʚʘʢʮʠʥʘʮʽʷ ʦʩʣʘʙʣʝʥʠʤ ʚʽʨʫʩʦʤ ʰʪʘʤʫ çʆʢʘè ʪʘ ʨʽʟʥʽ ʡʦʛʦ ʚʘʨʽʘʮʽʾ, ʩʭʚʘʣʝʥʽ ɺʩʝʩʚʽʪʥʴʦʶ 

ʦʨʛʘʥʽʟʘʮʽʻʶ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ. ʆʧʪʠʤʘʣʴʥʠʡ ʚʽʢ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʘʢʮʠʥʘʮʽʾ ʚʽʜ 12 ʜʦ 24 

ʤʽʩʷʮʽʚ. ɿʘʢʦʨʜʦʥʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʧʫʩʢ ʥʘʩʪʫʧʥʠʭ ʚʘʢʮʠʥ: çɺʘʨʽʚʘʢʩè ʽ 

çɿʦʩʪʝʨʚʘʢʩè (çʄʝʨʢ ʽ ʂʦ, ɯʥʢ.", ʉʐɸ), çɺʘʨʽʣʨʽʢʩè (çɻʣʘʢʩʦʉʤʽʪ-ʂʣʷʡʥè, ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ).. 

ɺ ʜʘʥʠʡ ʯʘʩ ʚʘʢʮʠʥʘʮʽʷ ʜʽʪʝʡ ʧʨʦʪʠ ʚʽʪʨʷʥʦʾ ʚʽʩʧʠ ʚʢʣʶʯʝʥʘ ʚ ʢʘʣʝʥʜʘʨ ʱʝʧʣʝʥʴ ʨʷʜʫ 

ʢʨʘʾʥ ɭʚʨʦʩʦʶʟʫ (ʅʽʤʝʯʯʠʥʘ, ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ, ɯʪʘʣʽʷ, ɯʩʧʘʥʽʷ, ʌʨʘʥʮʽʷ), ʗʧʦʥʽʾ, ʢʨʘʾʥ 

ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ, ʂʘʥʘʜʠ, ɸʚʩʪʨʘʣʽʾ, ʇʽʚʜʝʥʥʦʾ ʂʦʨʝʾ, ʊʘʡʚʘʥʶ ʪʘ ʽʥʰʠʭ ʢʨʘʾʥ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʨʠʚʘʣʽʩʪʴ ʧʦʩʪʚʘʢʮʠʥʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ 

ʩʪʘʥʦʚʠʪʴ ʚʽʜ 6 ʜʦ 11 ʨʦʢʽʚ, ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ï ʜʦ 20 ʨʦʢʽʚ.  ʋ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʢʘʣʝʥʜʘʨʽ 

ʱʝʧʣʝʥʴ ʋʢʨʘʾʥʠ ʚʘʢʮʠʥʘʮʽʷ ʧʨʦʪʠ ʚʽʪʨʷʥʦʾ ʚʽʩʧʠ ʥʝ ʚʭʦʜʠʪʴ ʜʦ ʯʠʩʣʘ ʦʙʦʚôʷʟʢʦʚʠʭ. 

ʋ ʜʠʪʷʯʦʤʫ ʚʽʮʽ, ʦʩʦʙʣʠʚʦ ʫ ʟʜʦʨʦʚʠʭ ʜʽʪʝʡ, ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʝʨʝʥʦʩʠʪʴʩʷ ʣʝʛʢʦ ʽ 

ʥʽʷʢʠʭ ʫʩʢʣʘʜʥʝʥʴ ʥʝ ʚʠʢʣʠʢʘʻ. ɼʦ ʩʠʤʧʪʦʤʘʪʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ ï ʞʘʨʦʟʥʠʞʫʶʯʽ, 

ʧʨʦʪʠʚʦʟʫʜʥʽ ʟʘʩʦʙʠ ʪʘ ʘʥʪʠʩʝʧʪʠʢʠ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ï ʟ ʤʝʪʦʶ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. ɺ ʷʢʦʩʪʽ ʞʘʨʦʟʥʠʞʫʶʯʠʭ ʟʘʩʦʙʽʚ ʥʘʡʯʘʩʪʽʰʝ ʧʨʠʟʥʘʯʘʶʪʴ 

ʇʘʥʘʜʦʣ ʪʘ ʅʫʨʦʬʝʥ ʫ ʚʠʛʣʷʜʽ ʩʠʨʦʧʫ ʜʣʷ ʜʽʪʝʡ . 
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ɽʪʽʦʪʨʦʧʥʘ ʪʝʨʘʧʽʷ ʚʽʪʨʷʥʦʾ ʚʽʩʧʠ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʦʪʠʚʽʨʫʩʥʠʭ ʧʨʝʧʘʨʘʪʽʚ: 

ʘʮʠʢʣʦʚʽʨ, ʚʘʣʘʮʠʢʣʦʚʽʨ (ɺʘʣʪʨʝʢʩ ), ʬʘʤʮʠʢʣʦʚʽʨ (ʌʘʤʚʽʨ), ʛʘʥʮʠʢʣʦʚʽʨ (ʎʠʤʝʚʝʥ) ʪʦʱʦ. 

ʐʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʝʧʘʨʘʪ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʽʥʪʝʨʬʝʨʦʥʫ ï ʣʝʡʢʠʥʬʝʨʦʥ, ʷʢʠʡ 

ʚʢʦʨʦʯʫʻ ʧʝʨʽʦʜ ʣʠʭʦʤʘʥʢʠ, ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʫʩʢʣʘʜʥʝʥʴ, ʰʚʠʜʰʝ ʧʨʠʧʠʥʷʻ ʧʽʜʩʠʧʘʥʥʷ. 

ɼʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʟʥʘʯʘʶʪʴʩʷ 5% ʢʨʝʤʠ ʧʨʦʪʠʚʽʨʫʩʥʠʭ ʟʘʩʦʙʽʚ. ʋ ʚʠʧʘʜʢʘʭ 

ʩʠʣʴʥʦ ʚʠʨʘʞʝʥʦʛʦ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ ʧʨʠʟʥʘʯʘʶʪʴ ʘʥʪʠʛʽʩʪʘʤʽʥʥʽ ʟʘʩʦʙʠ ɯɯ ʪʘ ɯɯɯ ʧʦʢʦʣʽʥʥʷ. 

ɸʥʪʠʛʽʩʪʘʤʽʥʥʽ ʧʨʝʧʘʨʘʪʠ ʟʘʛʘʣʴʥʦʾ (ʩʠʩʪʝʤʥʦʾ) ʜʽʾ ʟʥʽʤʘʶʪʴ ʩʚʝʨʙʽʞ, ʥʘʙʨʷʢ ʪʢʘʥʠʥʠ ʽ 

ʩʧʨʠʷʶʪʴ  ʫʪʚʦʨʝʥʥʶ ʥʘ ʰʢʽʨʽ ʢʽʨʦʯʦʢ. ʊʘʢ ʩʘʤʦ ʜʽʶʪʴ ʽ ʘʥʪʠʛʽʩʪʘʤʽʥʥʽ ʧʨʝʧʘʨʘʪʠ ʜʣʷ 

ʤʽʩʮʝʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʢʨʝʤʽʚ ʽ ʤʘʟʝʡ.  ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ  ʚ ʉʐɸ ʽ ʢʨʘʾʥʘʭ 

ɭʚʨʦʧʠ ʜʣʷ ʟʦʚʥʽʰʥʴʦʾ ʦʙʨʦʙʢʠ ʚʠʩʠʧʘʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʤʧʣʝʢʩʥʠʡ ʣʦʩʴʡʦʥ ʂʘʣʘʤʽʥ, 

ʷʢʠʡ ʝʬʝʢʪʠʚʥʦ ʟʥʽʤʘʻ ʩʠʣʴʥʠʡ ʩʚʝʨʙʽʞ, ʟʥʝʟʘʨʘʞʫʻ ʧʦʚʝʨʭʥʶ ʰʢʽʨʥʦʛʦ ʧʦʢʨʠʚʫ. ʂʨʽʤ ʪʦʛʦ, 

ʂʘʣʘʤʽʥ ʧʽʜʩʫʰʫʻ ʧʫʭʠʨʮʽ, ʪʠʤ ʩʘʤʠʤ, ʧʨʠʩʢʦʨʶʶʯʠ ʟʘʛʦʻʥʥʷ. 

ʇʦʨʷʜ ʟ ʧʨʝʧʘʨʘʪʘʤʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʦ ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʫ 

ʧʽʜʩʠʭʘʥʥʷ ʽ ʟʘʛʦʻʥʥʷ ʙʫʣʴʙʘʰʦʢ ʪʘ ʟʥʠʞʝʥʥʷ ʩʚʝʨʙʣʷʯʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʢʩʪʝʤʧʦʨʘʣʴʥʽ   

ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ï 1% ʚʦʜʥʽ ʨʦʟʯʠʥʠ ʤʝʪʠʣʝʥʦʚʦʛʦ ʩʠʥʴʦʛʦ ʘʙʦ ʜʽʘʤʘʥʪʦʚʦʛʦ ʟʝʣʝʥʦʛʦ, 0,1% 

ʚʦʜʥʠʡ ʨʦʟʯʠʥ ʝʪʘʢʨʠʜʠʥʫ ʣʘʢʪʘʪʫ. ʎʠʥʢʦʚʘ ʤʘʟʴ ʪʘ ʧʘʩʪʘ ʧʨʦʷʚʣʷʶʪʴ ʘʜʩʦʨʙʫʶʯʫ, ʚ'ʷʞʫʯʫ ʽ 

ʘʥʪʠʩʝʧʪʠʯʥʫ ʜʽʶ, ʟʤʝʥʰʫʶʪʴ ʷʚʠʱʘ ʝʢʩʫʜʘʮʽʾ, ʟʘʧʘʣʝʥʥʷ ʽ ʧʦʜʨʘʟʥʝʥʥʷ ʪʢʘʥʠʥ. 

ɸʥʘʣʽʟ ʘʩʦʨʪʠʤʝʥʪʫ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʩʠʤʧʪʦʤʘʪʠʯʥʦʾ ʪʝʨʘʧʽʾ ʚʽʪʨʷʥʦʾ ʚʽʩʧʠ 

ʧʦʢʘʟʘʚ, ʱʦ ʥʘ ʜʘʥʠʡ ʯʘʩ ʻ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʨʦʟʨʦʙʢʘ ʩʢʣʘʜʽʚ ʝʢʩʪʝʤʧʦʨʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ 

ʤʽʩʮʝʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʤʧʣʝʢʩʥʫ ʜʽʶ ï ʘʥʝʩʪʝʟʫʶʯʫ ʪʘ ʘʥʪʠʤʽʢʨʦʙʥʫ,  

ʱʦ ʙʫʜʝ ʩʧʨʠʷʪʠ ʧʦʣʽʧʰʝʥʥʶ ʣʽʢʫʚʘʣʴʥʦʾ ʽ ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʭʚʦʨʠʤ. 
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ʈʦʟʨʦʙʢʘ ʜʠʟʘʡʥʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʚʦʨʝʥʥʷ ʦʨʛʘʥʦʧʨʦʪʝʢʪʦʨʽʚ ʟ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤ 
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ɸʣʝʢʩʘʥʜʨʦʚʘ ʂ.ɺ., ʐʢʦʜʘ ʆ.ʉ., ʃʝʚʽʯ ʉ.ɺ., ɼʷʯʢʦʚ ʄ.ɺ., ɹʽʣʝʥʴʢʠʡ ʉ.ɸ. 

ʂʘʬʝʜʨʘ ʙʽʦʭʽʤʽʾ ʪʘ ʣʘʙʦʨʘʪʦʨʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ɿʘʧʦʨʽʟʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 
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ɺ ʥʦʟʦʣʦʛʽʯʥʽʡ ʩʪʨʫʢʪʫʨʽ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, ʽʥʚʘʣʽʜʥʦʩʪʽ ʪʘ ʩʤʝʨʪʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ 

ʋʢʨʘʾʥʠ ʽ ʙʽʣʴʰʦʩʪʽ ʽʥʰʠʭ ʢʨʘʾʥ ʣʽʜʠʨʫʶʯʽ ʧʦʟʠʮʽʾ ʟʘʡʤʘʶʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʢʨʦʚʦʦʙʽʛʫ (ʘʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ, ʛʦʩʪʨʽ ʽ ʭʨʦʥʽʯʥʽ ʬʦʨʤʠ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʦʾ ʧʘʪʦʣʦʛʽʾ, 

ʛʦʩʪʨʽ ʽ ʭʨʦʥʽʯʥʽ ʬʦʨʤʠ ʽʰʝʤʽʯʥʦʾ ʭʚʦʨʦʙʠ ʩʝʨʮʷ, ʘʪʝʨʦʩʢʣʝʨʦʟ ʩʫʜʠʥ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʪʦʱʦ), 

ʘ ʪʘʢʦʞ ʤʝʪʘʙʦʣʽʯʥʽ ʨʦʟʣʘʜʠ ʪʘ ʾʭ ʫʩʢʣʘʜʥʝʥʥʷ (ʦʞʠʨʽʥʥʷ, ʤʝʪʘʙʦʣʽʯʥʠʡ ʩʠʥʜʨʦʤ, ʮʫʢʨʦʚʠʡ 

ʜʽʘʙʝʪ) [4]. 

ʇʦʣʽʦʨʛʘʥʥʽ ʧʦʨʫʰʝʥʥʷ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʧʨʠ ʢʣʘʩʪʝʨʥʦʤ ʭʘʨʘʢʪʝʨʽ ʚʢʘʟʘʥʠʭ 

ʧʘʪʦʣʦʛʽʡ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʟ 

ʪʨʘʜʠʮʽʡʥʦʶ ʪʦʯʢʦʶ ʧʨʠʢʣʘʜʝʥʥʷ ʥʘ ʨʽʚʥʽ ʦʨʛʘʥʽʚ-ʤʽʰʝʥʝʡ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʻ ʨʷʜ ʩʢʣʘʜʥʦʩʪʝʡ 

ʚ ʧʨʦʚʝʜʝʥʥʽ ʨʘʮʽʦʥʘʣʴʥʦʾ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ.  

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʱʝʟʘʟʥʘʯʝʥʦʛʦ ʨʝʪʝʣʴʥʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ ʦʨʛʘʥʦʧʨʦʪʝʢʪʦʨʠ ʟ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢʽ ʟʜʘʪʥʽ ʥʽʚʝʣʶʚʘʪʠ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʜʝʩʪʨʫʢʪʠʚʥʠʭ 

ʢʣʽʪʠʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʣʦʢʘʣʴʥʽ ʜʽʣʷʥʢʠ ʪʢʘʥʠʥʥʦʛʦ ʜʠʭʘʥʥʷ ʽ ʤʝʪʘʙʦʣʽʟʤʫ ʽ 

ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʫʚʘʪʠ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʢʣʽʪʠʥ ʜʦ ʬʘʢʪʦʨʽʚ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ (ʽʰʝʤʽʷ, ʛʽʧʦʢʩʽʷ, 

ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʪʦʱʦ) [5]. 

ɺ ʮʴʦʤʫ ʘʩʧʝʢʪʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʢʣʘʩʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʦʨʛʘʥʦʧʨʦʪʝʢʪʦʨʽʚ ʻ 

ʧʦʭʽʜʥʽ ʢʩʘʥʪʠʥʫ ï ʧʨʠʨʦʜʥʦʛʦ ʥʽʪʨʦʛʝʥʚʤʽʩʥʦʛʦ ʛʝʪʝʨʦʮʠʢʣʫ, ʱʦ ʧʨʦʷʚʣʷʻ ʧʦʪʫʞʥʽ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ [1,3]. 

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʘ ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʫ ʧʦʰʫʢʫ ʦʨʛʘʥʦʧʨʦʪʝʢʪʦʨʽʚ ʟ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ ʩʝʨʝʜ ʧʦʭʽʜʥʠʭ 3-R-ʢʩʘʥʪʠʥʽʚ.  

ʇʝʨʰʠʡ ʝʪʘʧʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʚ ʚʽʜʙʽʨ ʙʘʟʦʚʠʭ ʩʪʨʫʢʪʫʨ ʥʘ ʦʩʥʦʚʽ ʢʩʘʥʪʠʥʦʚʦʾ 

ʤʦʣʝʢʫʣʠ, ʦʩʢʽʣʴʢʠ, ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʜʦʩʪʫʧʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ ʜʦʟʚʦʣʷʻ ʨʦʟʨʘʭʫʚʘʪʠ 

ADME/Tox-ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʡʙʫʪʥʽʭ çʩʢʝʬʬʦʣʜʽʚè ʪʘ ʯʘʩʪʢʦʚʦ ʦʢʨʝʩʣʠʪʠ ʧʨʠʪʘʤʘʥʥʠʡ ʾʤ ʚʠʜ 

ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ [2]. ʇʨʠ ʮʴʦʤʫ ʤʦʜʝʣʶʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʤʦʣʝʢʫʣʷʨʥʠʭ ʜʝʩʢʨʠʧʪʦʨʽʚ, ʷʢ ʪʦ ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ, ʤʦʣʷʨʥʘ ʨʝʬʨʘʢʮʽʷ, ʢʽʣʴʢʽʩʪʴ 

ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ ʽ ʘʢʮʝʧʪʦʨʽʚ ʚʦʜʥʝʚʦʛʦ ʟʚôʷʟʢʫ ʪʦʱʦ, ʷʢʽ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʷʚʣʷʶʪʴ 

ʩʦʙʦʶ ʯʠʩʣʦʚʠʡ ʝʢʚʽʚʘʣʝʥʪ ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʣʝʢʫʣʠ. ʉʫʢʫʧʥʽʩʪʴ ʜʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʜʦʟʚʦʣʷʻ 
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ʚʽʜʽʙʨʘʪʠ ʚ ʷʢʦʩʪʽ ʙʘʟʦʚʠʭ ʤʦʣʝʢʫʣ ʧʨʦʩʪʽ ʜʣʷ ʦʜʝʨʞʘʥʥʷ, ʨʝʘʢʮʽʡʥʦʟʜʘʪʥʽ, ʤʘʣʦʪʦʢʩʠʯʥʽ 

ʨʝʯʦʚʠʥʠ ʟ ʚʠʩʦʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʧʨʦʷʚʫ ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ ʚʠʜʫ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʜʽʾ. 

 ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʫʤʦʚ ʩʠʥʪʝʟʫ ʚʽʜʽʙʨʘʥʠʭ ʙʘʟʦʚʠʭ ʤʦʣʝʢʫʣ 

ʪʘ ʾʭ ʬʫʥʢʮʽʦʥʘʣʽʟʘʮʽʷ ʟʘ ʨʘʭʫʥʦʢ ʚʚʝʜʝʥʥʷ ʚ ʩʪʨʫʢʪʫʨʫ ʧʝʚʥʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ 

ʫʛʨʫʧʦʚʫʚʘʥʴ. 

 ʅʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ ʫʚʘʛʘ ʙʫʣʘ ʧʨʠʜʽʣʝʥʘ in vitro-ʜʦʩʣʽʜʞʝʥʥʷʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ (ɸʆɸ) ʦʪʨʠʤʘʥʠʭ ʨʝʯʦʚʠʥ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʝʢʽʣʴʢʦʭ ʤʝʪʦʜʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʨʽʟʥʽ ʣʘʥʢʠ ʨʦʟʚʠʪʢʫ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʪʘ ʥʽʪʨʦʟʫʶʯʦʛʦ ʩʪʨʝʩʽʚ (ʦʮʽʥʢʘ ɸʆɸ ʧʦ ʽʥʛʽʙʫʚʘʥʥʶ 

ʩʫʧʝʨʦʢʩʠʜ- ʪʘ NO-ʨʘʜʠʢʘʣʽʚ, ʦʢʠʩʣʶʚʘʣʴʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʣʢʫ ʪʘ ʣʽʧʦʧʝʨʝʦʢʠʩʣʝʥʥʷ).  

 ʉʣʽʜ ʟʘʟʘʥʘʯʠʪʠ, ʱʦ ʩʫʢʫʧʥʽʩʪʴ ʮʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ɸʆɸ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ 

ʚʩʪʘʥʦʚʠʪʠ ʤʝʭʘʥʽʟʤ ʜʽʾ ʧʦʪʝʥʮʽʡʥʦʛʦ ʦʨʛʘʥʦʧʨʦʪʝʢʪʦʨʘ, ʘ ʪʘʢʦʞ ʧʽʜʽʙʨʘʪʠ ʤʦʜʝʣʴʥʫ 

ʧʘʪʦʣʦʛʽʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʙʽʣʴʰ ʧʦʛʣʠʙʣʝʥʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ in vivo.  

 ɿʘʢʣʶʯʥʠʤ ʝʪʘʧʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʜʠʟʘʡʥʫ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʚʯʝʥʥʷ 

ʦʨʛʘʥʦʧʨʦʪʝʢʪʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ in vivo ʥʘʡʘʢʪʠʚʥʽʰʠʭ çʩʧʦʣʫʢ-ʢʘʥʜʠʜʘʪʽʚ ʫ ʣʽʢʠè ʥʘ 

ʤʦʜʝʣʴʥʠʭ ʧʘʪʦʣʦʛʽʷʭ (ʽʰʝʤʽʯʥʠʡ ʽʥʩʫʣʴʪ, ʽʥʬʘʨʢʪ ʤʽʦʢʘʨʜʫ ʪʦʱʦ). 

 ʅʘ ʥʘʰʫ ʜʫʤʢʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʟʨʫʯʥʠʤ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ 

ʘʣʛʦʨʠʪʤʦʤ ʧʦʰʫʢʫ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʦʨʛʘʥʦʧʨʦʪʝʢʪʦʨʽʚ ʟ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ 

ʩʝʨʝʜ ʧʦʭʽʜʥʠʭ ʢʩʘʥʪʠʥʫ.  
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ʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʩʪʚʦʨʝʥʥʷ ʜʽʫʨʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʩʝʨʝʜ ʧʦʭʽʜʥʠʭ  
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ɿʘ ʜʘʥʠʤʠ ɺʆʆɿ ʧʘʪʦʣʦʛʽʾ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʟʘʡʤʘʶʪʴ ʧʝʨʰʝ ʤʽʩʮʝ ʚ ʩʚʽʪʽ ʟʘ 

ʧʦʰʠʨʝʥʽʩʪʶ. ɼʽʫʨʝʪʠʢʠ, ʷʢ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʽ ʪʘ ʝʬʝʢʪʠʚʥʽ ʟʘʩʦʙʠ, ʧʦʚʠʥʥʽ ʩʪʘʪʠ 

ʦʙʦʚôʷʟʢʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʣʽʢʫʚʘʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ ʟʘ ʚʝʨʩʽʻʶ ʨʘʥʜʦʤʽʟʦʚʘʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ALLHAT (Antihypertensive and Lipid Lowering to prevent Heart Attack Trial) [2]. 

ɺʘʞʣʠʚʠʤ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʢʘʪʝʛʦʨʽʷ ʧʘʮʽʻʥʪʽʚ ʟ ʜʘʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ï ʮʝ ʦʩʦʙʠ ʧʦʭʠʣʦʛʦ ʪʘ 

ʩʪʘʨʝʯʦʛʦ ʚʽʢʫ, ʘʥʘʤʥʝʟ ʷʢʠʭ ʦʙʪʷʞʝʥʠʡ ʭʨʦʥʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ ʪʘ 

ʩʠʩʪʝʤ [1].  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʩʧʝʢʪʨ ʧʨʝʧʘʨʘʪʽʚ ʟ ʜʽʫʨʝʪʠʯʥʦʶ ʜʽʻʶ ʻ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʤ, ʘʣʝ 

ʧʨʠ ʾʭ ʟʘʩʪʫʚʘʥʥʽ ʽʩʥʫʶʪʴ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ ʪʘ ʧʨʦʪʠʧʦʢʘʟʘʥʥʷ (ʪʷʞʢʘ ʥʠʨʢʦʚʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ, 

ʫʨʘʞʝʥʥʷ ʧʝʯʽʥʢʠ, ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʪʘ ʧʦʜʘʛʨʘ ʪʷʞʢʦʛʦ ʩʪʫʧʝʥʶ), ʘ ʪʘʢʦʞ ʯʘʩʪʦ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʝʙʘʞʘʥʽ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ: ʛʽʧʦʢʘʣʽʝʤʽʷ, ʛʽʧʦʭʣʦʨʝʤʽʯʥʠʡ ʘʣʢʘʣʦʟ, ʩʣʘʙʢʽʩʪʴ, 

ʜʠʩʧʝʧʩʠʯʥʽ ʷʚʣʝʥʥʷ, ʟʘʪʨʠʤʢʘ ʢʘʣʴʮʽʶ ʚ ʦʨʛʘʥʽʟʤʽ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʶ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ, 

ʟʘʪʨʠʤʢʘ ʩʝʯʦʚʦʾ ʢʠʩʣʦʪʠ [6]. ʇʨʦʪʝ ʪʘʢʽ ʧʦʨʫʰʝʥʥʷ ʚʠʥʠʢʘʶʪʴ ʫ ʜʦʩʠʪʴ ʥʝʟʥʘʯʥʦʛʦ ʚʽʜʩʦʪʢʘ 

ʣʶʜʝʡ, ʘ ʢʦʨʠʩʪʴ ʧʝʨʝʚʠʱʫʻ ʤʦʞʣʠʚʠʡ ʨʠʟʠʢ. 

ɿʛʽʜʥʦ ʟ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ, ʢʩʘʥʪʠʥʦʚʽ ʜʽʫʨʝʪʠʢʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʛʨʫʧʠ 

ʩʘʣʫʨʝʪʠʢʽʚ ʪʘ ʦʩʤʦʪʠʯʥʠʭ ʜʽʫʨʝʪʠʢʽʚ (ʢʩʘʥʪʠʥʠ ʟʜʘʪʥʽ ʽʥʛʽʙʫʚʘʪʠ ʬʦʩʬʦʜʠʝʩʪʝʨʘʟʫ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʮɸʄʌ) [5].  

ʂʩʘʥʪʠʥʦʚʘ ʤʦʣʝʢʫʣʘ ʻ ʚʠʛʽʜʥʠʤ ʩʠʥʪʦʥʦʤ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʭʽʤʽʯʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ 

ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʘʨʤʘʢʦʬʦʨʥʠʭ ʫʛʨʫʧʫʚʘʥʴ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʤʽʩʪʠʪʴʩʷ ʷʢ ʫ 

ʚʽʜʦʤʠʭ ʧʨʠʨʦʜʥʠʭ (ʢʦʬʝʾʥ, ʪʝʦʙʨʦʤʽʥ, ʪʝʦʬʽʣʽʥ), ʪʘʢ ʽ ʩʠʥʪʝʪʠʯʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʘʭ 

(ʪʨʝʥʪʘʣ, ʜʠʧʨʦʬʽʣʽʥ, ʪʝʦʢʦʨ, ʪʝʦʬʽʙʨʘʪ ʪʘ ʽʥ.). ɿʘʟʥʘʯʝʥʝ ʚʠʱʝ ʤʦʪʠʚʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʚʯʝʥʥʷ 

ʜʽʫʨʝʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʝʨʝʜ ʧʦʭʽʜʥʠʭ ʢʩʘʥʪʠʥʽʣ-7-ʘʮʝʪʘʪʥʠʭ ʢʠʩʣʦʪ.  

ʇʨʦʜʦʚʞʫʶʯʠ ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ [4], ʚ ʷʢʦʩʪʽ ʦʙôʻʢʪʽʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʽʫʨʝʪʠʯʥʦʾ ʜʽʾ, ʟʛʽʜʥʦ ʜʘʥʠʭ ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʚʝʜʝʥʦʛʦ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʢʨʠʥʽʥʛʫ in silico ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ PASS online, ʙʫʣʠ ʦʙʨʘʥʽ ʩʠʥʪʝʟʦʚʘʥʽ ʥʘ ʢʘʬʝʜʨʽ ʙʽʦʭʽʤʽʾ ʪʘ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʧʦʭʽʜʥʽ ʢʩʘʥʪʠʥʽʣ-7-ʘʮʝʪʘʪʥʠʭ ʢʠʩʣʦʪ (ʘʤʽʜʠ, ʥʽʪʨʠʣʠ), ʷʢʽ ʟ 

ʚʽʨʦʛʽʜʥʽʩʪʶ ʙʣʠʟʴʢʦ 60 % ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠ ʟʘʟʥʘʯʝʥʠʡ ʝʬʝʢʪ. 
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ɺʠʚʯʝʥʥʷ ʜʽʫʨʝʪʠʯʥʦʾ ʜʽʾ ʦʪʨʠʤʘʥʠʭ ʩʧʦʣʫʢ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʦʤ ɹʝʨʭʽʥʘ ɭ. ɹ [3]. ʥʘ 

ʙʝʟʧʦʨʦʜʥʠʭ ʱʫʨʘʭ ʤʘʩʦʶ 160-210 ʛ. ʑʫʨʽʚ ʦʪʨʠʤʫʚʘʣʠ ʽʟ ʨʦʟʧʣʽʜʥʠʢʘ çɯʥʩʪʠʪʫʪʫ 

ʬʘʨʤʘʢʦʣʦʛʽʾ ʽ ʪʦʢʩʠʢʦʣʦʛʽʾè ɸʄʅ ʋʢʨʘʾʥʠ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʯʦʛʽʥʥʦʾ ʜʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʩʝʨʽʾ ʪʚʘʨʠʥ ʧʦ 7 ʱʫʨʽʚ ʚ ʢʦʞʥʽʡ ʛʨʫʧʽ. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʚʦʜʥʦʛʦ ʜʽʫʨʝʟʫ ʾʭ ʪʨʠʤʘʣʠ ʥʘ 

ʧʦʩʪʽʡʥʦʤʫ ʨʘʮʽʦʥʽ ʭʘʨʯʫʚʘʥʥʷ ʧʨʠ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʜʦ ʚʦʜʠ. ɼʦ ʚʦʜʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʪʚʘʨʠʥ ʪʨʠʤʘʣʠ ʧʨʦʪʷʛʦʤ 2 ʛʦʜ ʙʝʟ ʾʞʽ ʪʘ ʚʦʜʠ. ɼʘʣʽ ʱʫʨʘʤ ʚʚʦʜʠʣʠ ʽʥʪʨʘʛʘʩʪʨʘʣʴʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʦʥʜʘ ʩʧʦʣʫʢʠ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʚʦʜʥʦʾ ʩʫʩʧʝʥʟʽʾ ʦʜʥʦʯʘʩʥʦ ʽʟ ʚʦʜʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʫ ʢʽʣʴʢʦʩʪʽ 3 ʤʣ ʥʘ 100 ʛ ʚʘʛʠ ʪʽʣʘ ʪʚʘʨʠʥʠ ʚ ʜʦʟʽ 30-50 ʤʛ/ʢʛ. ɺ ʷʢʦʩʪʽ 

ʝʪʘʣʦʥʫ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʽʜʨʦʭʣʦʨʪʽʘʟʠʜ ʪʘ ʬʫʨʦʩʝʤʽʜ ʚ ʜʦʟʘʭ 25 ʤʛ/ʢʛ ʪʘ 20 

ʤʛ/ʢʛ ʚʽʜʧʦʚʽʜʥʦ. ʉʝʯʫ ʟʙʠʨʘʣʠ ʯʝʨʝʟ ʢʦʞʥʽ 2 ʛʦʜʠʥʠ ʧʨʦʪʷʛʦʤ 4 ʛʦʜʠʥ. ɿʘ ʧʦʢʘʟʥʠʢ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʝʯʦʚʠʜʽʣʝʥʥʷ ʧʨʠʡʤʘʣʠ ʢʽʣʴʢʽʩʪʴ ʩʝʯʽ, ʚʠʜʽʣʝʥʦʾ ʪʚʘʨʠʥʦʶ ʟʘ 4 ʛʦʜʠʥʠ ʚ 

ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ 1000 ʛ ʾʭ ʤʘʩʠ. ʂʽʣʴʢʽʩʪʴ ʩʝʯʽ, ʚʠʜʽʣʝʥʘ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ, ʱʦ ʦʜʝʨʞʫʚʘʣʘ 

ʪʽʣʴʢʠ ʚʦʜʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʠʡʤʘʣʠ ʟʘ 100 %. ɼʽʫʨʝʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ 

ʟʘʛʘʣʴʥʦʚʽʜʦʤʦʶ ʬʦʨʤʫʣʦʶ. 

ʇʨʦʚʝʜʝʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʜʘʚ ʟʤʦʛʫ ʦʢʨʝʩʣʠʪʠ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʢʣʘʩ ʩʧʦʣʫʢ ʟ 

ʜʽʫʨʝʪʠʯʥʦʶ ʜʽʻʶ, ʘ ʩʘʤʝ ʘʤʽʜʠ ʢʩʘʥʪʠʥʽʣ-7-ʘʮʝʪʘʪʥʠʭ ʢʠʩʣʦʪ, ʚʩʪʘʥʦʚʠʪʠ ʢʦʨʝʣʷʮʽʡʥʫ 

ʟʘʣʝʞʥʽʩʪʴ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʽʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ in 

vivo ʚʠʚʯʝʥʥʷ ʜʽʫʨʝʪʠʯʥʦʾ ʜʽʾ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʭʽʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʽʜ 

ʧʨʦʷʚʣʷʻʤʦʾ ʜʽʾ.  
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ʇʝʨʩʧʝʢʪʠʚʘ ʩʪʚʦʨʝʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ ʧʨʝʧʘʨʘʪʫ ʞʦʚʯʦʛʽʥʥʦʾ ʜʽʾ 

ɸʨʘʢʝʣʷʥ ʄ.ɸ., ɹʦʙʨʠʮʴʢʘ ʃ.ʆ. 

ʂʘʬʝʜʨʘ ʟʘʚʦʜʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 
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ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʫ ʩʪʚʦʨʝʥʥʽ ʥʦʚʠʭ ʝʬʝʢʪʠʚʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʷʢʠʡ ʘʢʪʠʚʥʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʻ ʨʦʟʨʦʙʢʘ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʤʝʜʠʯʥʫ ʧʨʘʢʪʠʢʫ 

ʢʦʤʙʽʥʦʚʘʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ. ʉʘʤʝ ʢʦʤʙʽʥʦʚʘʥʽ, ʘ ʥʝ ʤʦʥʦʧʨʝʧʘʨʘʪʠ ʟʘʡʤʘʶʪʴ 

ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʚ ʥʦʤʝʥʢʣʘʪʫʨʽ ʨʷʜʫ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʟʘʩʦʙʽʚ. ʇʨʠʥʮʠʧʠ, ʷʢʽ ʧʦʢʣʘʜʝʥʽ 

ʚ ʦʩʥʦʚʫ ʾʭ ʩʪʚʦʨʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʠʤʠ. ɺ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʢʦʤʙʽʥʦʚʘʥʽ ʧʨʝʧʘʨʘʪʠ 

ʚʢʣʶʯʘʶʪʴ ʣʽʢʘʨʩʴʢʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʜʽʶʪʴ: 

ʘ) ʥʘ ʦʩʥʦʚʥʽ ʣʘʥʢʠ ʧʘʪʦʛʝʥʝʟʫ ʭʚʦʨʦʙʠ ʟ ʤʝʪʦʶ ʧʽʜʩʠʣʝʥʥʷ ʜʽʾ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʜʦʟ, ʽ 

ʚʽʜʧʦʚʽʜʥʦ, ʥʝʙʘʞʘʥʠʭ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ; 

ʙ) ʥʘ ʨʽʟʥʽ ʣʘʥʢʠ ʧʘʪʦʛʝʥʝʟʫ ʭʚʦʨʦʙʠ ʟ ʤʝʪʦʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ 

ʧʨʠʩʢʦʨʝʥʥʷ ʪʠʤ ʩʘʤʠʤ ʧʨʦʮʝʩʫ ʦʜʫʞʘʥʥʷ ʭʚʦʨʦʛʦ; 

ʚ) ʥʘ ʽʥʰʽ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ ʜʣʷ ʾʭ ʘʢʪʠʚʘʮʽʾ (ʽʤʫʥʦʩʪʠʤʫʣʷʪʦʨʠ), ʟʘʭʠʩʪʫ ʚʽʜ 

ʧʦʰʢʦʜʞʫʶʯʦʾ ʜʽʾ ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ ʧʨʝʧʘʨʘʪʫ (ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʠ ʪʘ ʽʥʰʽ).  

ʇʨʦʙʣʝʤʘ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʞʦʚʯʥʦʢʘʤôʷʥʦʾ ʭʚʦʨʦʙʠ (ɾʂʍ) ʻ ʦʜʥʽʻʶ ʟ  

ʘʢʪʫʘʣʴʥʠʭ ʚ ʩʫʯʘʩʥʽʡ ʪʝʨʘʧʝʚʪʠʯʥʽʡ ʧʨʘʢʪʠʮʽ. ʉʝʨʝʜ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʜʘʥʠʭ 

ʧʦʨʫʰʝʥʴ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʢʦʤʙʽʥʦʚʘʥʽ ʞʦʚʯʦʛʽʥʥʽ ʧʨʝʧʘʨʘʪʠ. ʅʘʡʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʤʙʽʥʦʚʘʥʽ ʧʨʝʧʘʨʘʪʠ ʟ ʨʦʩʣʠʥʥʠʤʠ ʽ ʪʚʘʨʠʥʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ.  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʚʚʘʞʘʶʪʴʩʷ ʪʘʢʽ ʢʦʤʙʽʥʦʚʘʥʽ ʣʽʢʘʨʩʴʢʽ 

ʧʨʝʧʘʨʘʪʠ: 

¶ ɸʣʦʭʦʣ (çɹʦʨʱʘʛʽʚʩʴʢʠʡ ʍʌɿè, ʋʢʨʘʾʥʘ) ʤʘʻ ʭʦʣʝʨʝʪʠʯʥʫ ʽ ʭʦʣʝʩʧʘʟʤʦʣʽʪʠʯʥʫ ʜʽʶ. 

ʆʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʧʨʝʧʘʨʘʪʫ  - ʞʦʚʯ ʪʚʘʨʠʥʥʘ ʩʫʭʘ, ʝʢʩʪʨʘʢʪʠ ʯʘʩʥʠʢʫ ʽ ʢʨʦʧʠʚʠ, 

ʚʫʛʽʣʣʷ ʘʢʪʠʚʦʚʘʥʝ. 

¶ ʍʦʣʝʥʟʠʤ (çʊʝʭʥʦʤʝʜè, ʋʢʨʘʾʥʘ) ʭʦʣʝʨʝʪʠʯʥʦʾ ʜʽʾ, ʧʦʢʨʘʱʫʻ ʪʨʘʚʣʝʥʥʷ. ʆʩʥʦʚʥʽ 

ʢʦʤʧʦʥʝʥʪʠ ʧʨʝʧʘʨʘʪʫ ï ʞʦʚʯ, ʬʝʨʤʝʥʪ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ. 

¶  ʍʦʣʘʛʦʣ (çIVAX  Pharmaceuticalè, ʏʝʭʽʷ) ʤʘʻ ʭʦʣʝʨʝʪʠʯʥʫ, ʩʧʘʟʤʦʣʽʪʠʯʥʫ ʽ 

ʧʦʩʣʘʙʣʶʶʯʫ ʜʽʶ. ʆʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ï ʝʤʦʜʽʥ, ʤʘʛʥʽʶ ʩʘʣʽʮʠʣʘʪ, ʝʬʽʨʥʽ ʦʣʽʾ, 

ʦʣʠʚʢʦʚʘ ʦʣʽʷ.   

         ʅʘ ʩʴʦʛʦʜʝʥʥʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ɾʂʍ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʦʩʣʠʥʠ ʨʦʜʫ ʮʤʠʥʫ, 

ʩʫʮʚʽʪʪʷ ʷʢʦʛʦ ʤʽʩʪʷʪʴ ʛʣʽʢʦʟʠʜʠ ʬʣʘʚʦʥʦʾʜʽʚ, ʬʣʘʚʦʥʦʾʜʠ, ʝʬʽʨʥʽ ʤʘʩʣʘ, ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ, 

ʧʦʣʽʩʘʭʘʨʠʜʠ ʪʘ ʽʥʰʽ ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʨʽʟʥʠʭ ʛʨʫʧ. ɺ ʧʨʘʢʪʠʯʥʽʡ ʬʘʨʤʘʮʽʾ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ ʧʨʝʧʘʨʘʪʠ ʮʤʠʥʫ: ʢʚʽʪʢʠ ʮʤʠʥʫ ʧʽʩʢʦʚʦʛʦ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 
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ʞʦʚʯʦʛʽʥʥʠʭ ʟʙʦʨʽʚ, ʩʫʭʠʡ ʝʢʩʪʨʘʢʪ ʮʤʠʥʫ ʧʽʩʢʦʚʦʛʦ, ʥʦʚʦʛʘʣʝʥʦʚʠʡ ʧʨʝʧʘʨʘʪ çʌʣʘʤʽʥè, 

ʷʢʠʡ ʤʽʩʪʠʪʴ ʩʫʤʫ ʬʣʘʚʦʥʦʾʜʽʚ (ʷʢ ʞʦʚʯʦʛʽʥʥʠʡ ʟʘʩʽʙ), ʤʘʟʴ çɸʨʝʥʘʨʠʥʫè 1 % (ʧʨʠʨʦʜʥʠʡ 

ʘʥʪʠʙʽʦʪʠʢ ʘʨʝʥʘʨʠʥ), ʱʦ ʚʦʣʦʜʽʻ ʘʥʪʠʤʽʢʨʦʙʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʱʦʜʦ ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ 

ʙʘʢʪʝʨʽʡ.  

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʫʙʩʪʘʥʮʽʷ ʬʣʘʤʽʥʘ ʚʦʣʦʜʽʻ 

ʘʥʪʠʤʽʢʨʦʙʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʚʽʜʥʦʩʥʦ ʘʝʨʦʙʥʠʭ (Staphylococcus aureus ɸʊʉʉ 26923, 

Escherichia coli ɸʊʉʉ 25922,  Baʩillus subtilis ɸʊʉʉ 6633, Pseudomonas aeruginosa ɸʊʉʉ 

27853) ʙʘʢʪʝʨʽʡ ʪʘ ʛʨʠʙʽʚ (Candida albicans ATCC 653/885). ɿʥʘʯʝʥʥʷ ʄʇʂ ʧʽʜʪʚʝʨʜʠʣʦ 

ʙʘʢʪʝʨʽʦʩʪʘʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʙʘʢʪʝʨʽʡ.  

ʏʘʩʪʦʪʘ ʚʠʥʠʢʥʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ɾʂʍ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʨʦʛʨʝʩʫʶʯʠʤ 

ʧʝʨʝʙʽʛʦʤ ʽ ʥʝʩʧʨʠʷʪʣʠʚʠʤ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʠʤ ʧʨʦʛʥʦʟʦʤ, ʦʙˇʨʫʥʪʦʚʫʻ  ʥʘ ʜʘʥʠʡ ʯʘʩ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʦʪʨʝʙʠ ʨʦʟʰʠʨʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʃʇ, ʘ ʪʘʢʦʞ 

ʧʦʰʫʢʫ ʤʝʭʘʥʽʟʤʽʚ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ ʰʣʷʭʦʤ ʢʦʤʙʽʥʫʚʘʥʥʷ ʟ ʽʥʰʠʤʠ ʣʽʢʘʨʩʴʢʠʤʠ 

ʪʘ ʜʦʧʦʤʽʞʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ.  
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ʝʤʫʣʴʩʽʥʦ-ʩʫʩʧʝʥʟʽʡʥʦʛʦ ʢʨʝʤʫ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʜʝʨʤʘʪʦʤʽʢʦʟʽʚ, ʱʦ ʫʩʢʣʘʜʥʝʥʽ ʢʝʨʘʪʦʟʦʤ, 

ʷʢʠʡ ʤʽʩʪʠʪʴ ʢʣʦʪʨʠʤʘʟʦʣ, ʤʝʪʨʦʥʽʜʘʟʦʣ, ʙʝʪʘʤʝʪʘʟʦʥʫ ʜʽʧʨʦʧʽʦʥʘʪ ʪʘ ʩʝʯʦʚʠʥʫ ʫ ʦʩʥʦʚʽ ɯ 

ʨʦʜʫ ʤ/ʚ.  

ʋʤʦʚʦʶ ʩʪʚʦʨʝʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʻ ʾʭ ʩʪʘʙʽʣʴʥʽʩʪʴ ʫ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ. ʆʜʥʠʤ ʽʟ 

ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʝʤʫʣʴʩʽʡʥʠʭ ʩʠʩʪʝʤ ʻ ʪʝʨʤʦ ʪʘ ʢʦʣʦʾʜʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ [3-5]. 

ɹʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ ʪʘ ʟʘʢʣʘʜʝʥʦ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʧʦ ʧôʷʪʴ ʩʝʨʽʡ ʢʨʝʤʫ ʧʽʜ ʫʤʦʚʥʦʶ ʥʘʟʚʦʶ 

ɹʝʪʘʢʘʨʙʦʢʣʦʤʝʪ (ʧʦ 20 ʛ) ʫ ʘʣʶʤʽʥʽʻʚʠʭ ʪʫʙʘʭ ʪʘ ʫ ʧʣʘʩʪʤʘʩʦʚʠʭ ʢʦʥʪʝʡʥʝʨʘʭ. 

ʆʧʨʘʮʴʦʚʘʥʽ ʟʨʘʟʢʠ ʟʙʝʨʽʛʘʣʠ ʧʨʦʪʷʛʦʤ 27 ʤʽʩʷʮʽʚ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʧʨʠ ʨʽʟʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʚʠʟʥʘʯʝʥʠʭ ɼʌʋ ʪʘ ʚ ʫʤʦʚʘʭ ʧʨʠʩʢʦʨʝʥʦʛʦ ʩʪʘʨʽʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 40 ° 2 

0ʉ 274 ʜʦʙʠ ʪʘ ʧʨʠ 60 ° 2 0ʉ - 70 ʜʽʙ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 3 ʨʦʢʘʤ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 20 0ʉ. 

ɺʠʟʥʘʯʝʥʥʷ ʪʝʨʤʦ ʪʘ ʢʦʣʦʾʜʥʦ ʾʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ɼʉʊʋ 4765:2007 çʂʨʝʤʠ 

ʢʦʩʤʝʪʠʯʥʽ. ɿʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ.è [1]. 

ɿʨʘʟʢʠ, ʱʦ ʟʙʝʨʽʛʘʣʠ ʫ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ, ʜʦʩʣʽʜʞʫʚʘʣʠ ʢʦʞʥʽ 3 ʤʽʩʷʮʽ. 

ɿʨʘʟʢʠ ʢʨʝʤʫ, ʷʢʽ ʟʙʝʨʽʛʘʣʠʩʴ ʚ ʫʤʦʚʘʭ ʧʨʠʩʢʦʨʝʥʦʛʦ ʩʪʘʨʽʥʥʷ ʧʽʜʜʘʚʘʣʠ ʜʦʩʣʽʜʞʝʥʥʶ ʟ 

ʧʝʨʽʦʜʠʯʥʽʩʪʶ: ʦʜʠʥ ʨʘʟ ʥʘ 46 ʜʽʙ (ʟʙʝʨʽʛʘʥʥʷ ʧʨʠ 40 0ʉ) ʽ ʦʜʠʥ ʨʘʟ ʥʘ 11 ʜʽʙ (ʟʙʝʨʽʛʘʥʥʷ ʧʨʠ 

60 0ʉ) (ʟʛʽʜʥʦ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ [2]). 

ʉʪʘʙʽʣʴʥʽʩʪʴ, ʱʦ ʚʠʟʥʘʯʘʣʠ ʚʽʟʫʘʣʴʥʦ ʧʦʢʘʟʘʣʘ ʚʽʜʩʫʪʥʽʩʪʴ ʨʦʟʰʘʨʫʚʘʥʥʷ ʚ 

ʜʦʩʣʽʜʞʫʻʤʠʭ ʟʨʘʟʢʘʭ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʢʨʝʤ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʜʝʨʤʘʪʦʤʽʢʦʟʽʚ ʫʩʢʣʘʜʥʝʥʠʭ 

ʢʝʨʘʪʦʟʦʤ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʘʜʦʚʽʣʴʥʦʶ ʪʝʨʤʦ ʪʘ ʢʦʣʦʾʜʥʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʩʠʩʪʝʤʠ ʧʨʦʪʷʛʦʤ 

ʚʩʴʦʛʦ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 2 - 250ʉ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʷʢʽʩʪʴ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ. 

ʇʝʨʩʧʝʢʪʠʚʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʚʯʝʥʥʷ ʬʘʨʤʘʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ ʧʨʦʪʷʛʦʤ 27 ʤʽʩʷʮʽʚ ʟʙʝʨʽʛʘʥʥʷ.  
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ɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʦʤ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʟʘʢʣʘʜʽʚ 

ɸʨʪʶʭ ʊ.ʆ. 

ʂʘʬʝʜʨʘ ʫʧʨʘʚʣʽʥʥʷ ʽ ʝʢʦʥʦʤʽʢʠ ʬʘʨʤʘʮʽʾ 

ɯʥʩʪʠʪʫʪ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʩʧʝʮʽʘʣʽʩʪʽʚ ʬʘʨʤʘʮʽʾ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

uef-ipksf@mail.ru 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʛʘʣʫʟʽ ʘʧʪʝʯʥʽ ʟʘʢʣʘʜʠ (ɸɿ) (ʘʧʪʝʢʠ ʪʘ ʘʧʪʝʯʥʽ ʧʫʥʢʪʠ) ʧʦʚʠʥʥʽ ʰʚʠʜʢʦ 

ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʚʠʤʦʛ ʾʭ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʟʦʚʥʽʰʥʴʦʛʦ ʦʪʦʯʝʥʥʷ, 

ʨʠʥʢʫ ʧʨʘʮʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʢʨʘʾʥʽ ʪʦʱʦ, ʱʦ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ ʥʘ 

ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ.  

ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʟ ʜʘʥʦʾ ʪʝʤʘʪʠʢʠ ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʟʘʭʦʜʽʚ 

ʘʜʘʧʪʘʮʽʾ ʜʣʷ ɸɿ ʚ ʮʽʣʦʤʫ [1,4], ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ, ʟʦʢʨʝʤʘ, ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ɸɿ, ʚʚʝʜʝʥʥʷ ʥʦʚʠʭ ʧʦʩʘʜ, ʨʦʟʰʠʨʝʥʥʷ ʩʬʝʨ ʜʽʷʣʴʥʦʩʪʽ; ʘʥʘʣʽʟ ʬʘʢʪʦʨʽʚ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʛʨʘʤ 

ʩʘʤʦʨʦʟʚʠʪʢʫ ʩʧʝʮʽʘʣʽʩʪʽʚ ʬʘʨʤʘʮʽʾ; ʧʽʜʚʠʱʝʥʥʷ ʣʦʷʣʴʥʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ; ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʨʦʙʦʪʠ ʟ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ; ʧʦʣʽʧʰʝʥʥʷ ʩʝʨʚʽʩʫ; ʩʪʚʦʨʝʥʥʷ ʢʣʽʻʥʪʩʴʢʠʭ ʙʘʟ ʪʘ ʽʥ. [2,3]. ʊʘʢʦʞ 

ʫ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʰʠʨʦʢʦ ʚʠʩʚʽʪʣʝʥʽ ʧʠʪʘʥʥʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʢʣʘʜʦʚʠʭ ʟʙʝʨʝʞʝʥʥʷ ʡ 

ʧʦʩʠʣʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ɸɿ ʯʝʨʝʟ ʦʧʨʘʮʶʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ 

ʜʽʘʛʥʦʩʪʠʢʠ ʾʭ ʜʽʷʣʴʥʦʩʪʽ [3]. ʇʨʦʪʝ ʩʝʨʝʜʦʚʠʱʝ, ʚ ʷʢʦʤʫ ʬʫʥʢʮʽʦʥʫʶʪʴ ɸɿ ʋʢʨʘʾʥʠ, ʽ ʥʘʜʘʣʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʝʣʠʢʠʤ ʩʪʫʧʝʥʝʤ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʘ ʢʦʥʢʨʝʪʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʧʨʠʩʪʦʩʫʚʘʥʥʷ 

ʩʘʤʝ ʧʝʨʩʦʥʘʣʫ, ʷʢ ʛʦʣʦʚʥʦʛʦ ʨʝʩʫʨʩʫ ɸɿ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʝ ʙʫʣʦ. ʆʩʢʽʣʴʢʠ, ʫʩʧʽʭ ɸɿ ʥʘ 

ʨʠʥʢʫ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʷʢ ʧʝʨʩʦʥʘʣ ʥʘʚʯʠʪʴʩʷ 

ʧʨʠʩʪʦʩʦʚʫʚʘʪʠ ʤʽʩʽʶ, ʩʪʨʘʪʝʛʽʶ ʪʘ ʧʣʘʥʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸɿ ʜʦ ʮʠʭ ʚʧʣʠʚʽʚ, ʘ ʮʝ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ ʘʜʘʧʪʘʮʽʾ ʩʘʤʦʛʦ ʧʝʨʩʦʥʘʣʫ ʯʝʨʝʟ ʟʜʽʡʩʥʝʥʥʷ ʟʘʭʦʜʽʚ ʘʜʘʧʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʦʤ (ɸʋʇ) ʢʝʨʽʚʥʠʮʪʚʦʤ ɸɿ.  

ʆʪʞʝ, ɸʋʇ ɸɿ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰ ʢʦʥʢʨʝʪʥʦʛʦ ʪʘ ʜʝʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢ 

ʚʽʜʦʢʨʝʤʣʝʥʘ ʪʘ ʫʦʩʦʙʣʝʥʘ ʯʘʩʪʠʥʘ ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ɸɿ, ʦʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ 

ʧʝʨʩʦʥʘʣʦʤ ʧʦʚʠʥʥʘ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʴ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʟʘʚʜʘʥʴ ɸɿ, ʩʪʨʘʪʝʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʥʠʤʠ 

ʪʘ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʧʨʽʦʨʠʪʝʪʫ ʦʨʽʻʥʪʘʮʽʾ ʥʘ ʧʨʠʥʮʠʧ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʘʜʘʧʪʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ 

ʧʝʨʩʦʥʘʣʦʤ ɸɿ. ɸ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ɸʋʇ, ʱʦ ʥʝ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʧʦʧʝʨʝʜʥʠʢʘʤʠ 

ʥʘʰʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʻ ʥʘʜʘʥʥʷ ʯʽʪʢʦʛʦ ʧʦʷʩʥʝʥʥʷ ʩʘʤʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ɸʋʇ ɸɿ ʪʘ 

ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ, ʱʦ ʥʘʜʘʩʪʴ ʟʤʦʛʫ ʥʝ ʪʽʣʴʢʠ ʧʽʜʪʨʠʤʫʚʘʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʘ ʡ ʧʦʩʪʽʡʥʦ 
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ʧʽʜʚʠʱʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ ɸɿ ʚ ʫʤʦʚʘʭ ʞʦʨʩʪʢʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʪʘ 

ʝʢʦʥʦʤʽʯʥʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʋʢʨʘʾʥʠ.  

ɺʠʱʝʟʘʟʥʘʯʝʥʝ ʧʦʪʨʝʙʫʻ ʘʜʘʧʪʘʮʽʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʦʤ ɸɿ ʜʦ ʤʘʡʙʫʪʥʽʭ 

ʟʤʽʥ ʫ ʚʠʤʦʛʘʭ ʜʦ ʩʧʝʮʽʘʣʽʩʪʽʚ ʬʘʨʤʘʮʽʾ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʜʣʷ 

ʰʚʠʜʢʦʛʦ ʡ ʩʚʦʻʯʘʩʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ 

ɸɿ ʯʝʨʝʟ ʫʧʨʦʚʘʜʞʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ, ʛʦʣʦʚʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʷʢʦʾ ʻ ʢʦʨʧʦʨʘʪʠʚʥʠʡ ʢʦʜʝʢʩ ʽʟ ʧʨʦʧʠʩʘʥʠʤʠ ʚ ʥʴʦʤʫ ʩʠʩʪʝʤʦʶ ʤʦʪʠʚʘʮʽʾ ʪʘ 

ʩʠʩʪʝʤʦʶ ʨʦʟʚʠʪʢʫ ʧʝʨʩʦʥʘʣʫ ɸɿ ʰʣʷʭʦʤ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʦʩʢʽʣʴʢʠ ɸʋʇ ɸɿ ʤʘʻ 

ʙʘʛʘʪʦʚʝʢʪʦʨʥʠʡ ʭʘʨʘʢʪʝʨ. ʉʴʦʛʦʜʥʽ, ʥʘʢʦʧʠʯʫʚʘʪʠ ʽ ʧʝʨʝʜʘʚʘʪʠ ʟʥʘʥʥʷ ʽ ʜʦʩʚʽʜ ʧʝʨʩʦʥʘʣʫ 

ɸɿ, ʬʦʨʤʫʚʘʪʠ ʢʦʣʝʢʪʠʚʥʽ ʮʽʥʥʦʩʪʽ ʽ ʚʠʟʥʘʯʘʪʠ ʾʭ ʥʦʨʤʠ ʚʟʘʻʤʦʜʽʾ ʽʟ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, 

ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʠʭʠʣʴʥʽʩʪʴ ʧʝʨʩʦʥʘʣʫ ʽ ʩʧʦʞʠʚʘʯʽʚ ʜʦ ɸɿ ʜʦʟʚʦʣʷʻ ʩʫʯʘʩʥʘ ʆʂ, ʷʢ ʽʥʩʪʨʫʤʝʥʪ 

ɸʋʇ. ʈʽʟʥʽ ʥʘʧʨʷʤʠ ɸʇʋ ɸɿ ʧʦʚôʷʟʘʥʽ ʟ ʨʝʘʣʽʟʘʮʽʻʶ ʨʽʟʥʠʭ ʧʨʦʝʢʪʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʽʥʘʥʩʦʚʠʭ, ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʨʦʙʠʪʴ ʮʝʡ ʥʘʧʨʷʤʦʢ ʜʦʩʣʽʜʞʝʥʴ ʮʽʢʘʚʠʤ 

ʪʘ ʘʢʪʫʘʣʴʥʠʤ.  

ɿʜʽʡʩʥʝʥʝ ʚʠʚʯʝʥʥʷ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ɸʋʇ ɸɿ ʰʣʷʭʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ 

ʤʦʪʠʚʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʫ ɸɿ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ʧʝʨʩʦʥʘʣʫ, 

ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʢʽʚ ʾʾ ʟʘʢʦʥʦʜʘʚʯʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʢʨʘʱʝʥʥʷ 

ʨʽʚʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ ɸɿ, ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦʶ 

ʢʫʣʴʪʫʨʦʶ, ʱʦ ʻ ʧʨʝʜʤʝʪʦʤ ʥʘʰʠʭ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
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ʆʩʥʦʚʥʠʤʠ ʣʽʢʘʨʩʴʢʠʤʠ ʟʘʩʦʙʘʤʠ (ʃɿ) ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʛʝʨʧʝʪʠʯʥʦʾ ʽʥʬʝʢʮʽʾ ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ ʘʮʠʢʣʽʯʥʽ ʥʫʢʣʝʦʟʠʜʠ ï ʽʥʛʽʙʽʪʦʨʠ ʨʝʧʣʽʢʘʮʽʾ ʚʽʨʫʩʫ ʛʝʨʧʝʩʘ, ʷʢʽ 

ʩʧʝʮʠʬʽʯʥʦ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʚʽʨʫʩʥʠʤ ʬʝʨʤʝʥʪʦʤ ʪʠʤʽʜʠʥʢʽʥʘʟʦʶ [7]. ɺ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʘʮʠʢʣʦʚʽʨ, ʷʢʠʡ ʤʘʻ ʨʝʧʫʪʘʮʽʶ ʙʝʟʧʝʯʥʦʛʦ ʟʘʩʦʙʫ, ʘʣʝ ʡʦʛʦ ʥʠʟʴʢʘ 

ʙʽʦʜʦʩʪʫʧʽʩʪʴ (20%) ʪʘ ʢʦʤʧʣʘʻʥʪʥʽʩʪʴ ʩʪʘʣʠ ʧʨʠʯʠʥʦʶ ʨʦʟʨʦʙʢʠ ʧʨʝʧʘʨʘʪʽʚ ɯɯ ʧʦʢʦʣʽʥʥʷ ï 

ʚʘʣʘʮʠʢʣʦʚʽʨʫ ʪʘ ʬʘʤʮʠʢʣʦʚʽʨʫ [4], ʧʨʦʪʝ ʜʦ ʜʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʚʽʜʤʽʯʘʻʪʴʩʷ ʨʽʩʪ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʟʙʫʜʥʠʢʘ, ʘ ʪʘʢʦʞ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʨʝʮʠʜʠʚʽʚ [1]. ʊʦʤʫ ʥʘ ʩʴʦʛʦʜʥʽ ʦʩʥʦʚʥʠʤ 

ʧʨʠʥʮʠʧʦʤ ʧʨʦʪʠʛʝʨʧʝʪʠʯʥʦʾ ʪʝʨʘʧʽʾ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʪʠʚʽʨʫʩʥʠʭ ʪʘ ʽʤʫʥʦʢʦʨʠʛʫʶʯʠʭ 

ʟʘʩʦʙʽʚ, ʷʢʽ ʚʽʜʥʦʚʣʶʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʽ ʥʝʩʧʝʮʠʬʽʯʥʽ ʨʝʘʢʮʽʾ ʽʤʫʥʽʪʝʪʫ [6]. ʇʨʠ ʛʝʨʧʝʩʽ ʰʢʽʨʠ 

ʪʘ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʝʧʘʨʘʪʠ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʷʢʽ ʩʧʨʠʷʶʪʴ 

ʟʤʝʥʰʝʥʥʶ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʫ ʤʽʩʮʽ ʫʨʘʞʝʥʥʷ, ʧʨʠʩʢʦʨʶʶʪʴ ʝʧʽʪʝʣʽʟʘʮʽʶ ʪʘ ʩʢʦʨʦʯʫʶʶʪʴ 

ʯʘʩ ʚʠʜʘʣʝʥʥʷ ʚʽʨʫʩʫ ʟ ʤʽʩʮʷ ʫʨʘʞʝʥʥʷ [4]. ɸʩʦʨʪʠʤʝʥʪ ʪʘʢʠʭ ʟʘʩʦʙʽʚ ʦʙʤʝʞʝʥʠʡ, ʪʦʤʫ 

ʘʢʪʫʘʣʴʥʠʤ ʻ ʨʦʟʨʦʙʢʘ ʥʦʚʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ (ʃɿ) ʫ ʚʠʛʣʷʜʽ ʤôʷʢʦʾ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ ʟ 

ʘʤʽʢʩʠʥʦʤ (ʪʽʣʦʨʦʥʦʤ). ɸʤʽʢʩʠʥ ʻ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʤ ʩʠʥʪʝʪʠʯʥʠʤ ʽʥʜʫʢʪʦʨʦʤ 

ʽʥʪʝʨʬʝʨʦʥʫ. ʄʝʭʘʥʽʟʤ ʡʦʛʦ ʧʨʦʪʠʚʽʨʫʩʥʦʾ  ʜʽʾ ʧʦʚôʷʟʘʥʠʡ ʟ ʽʥʛʽʙʫʚʘʥʥʷʤ ʪʨʘʥʩʣʷʮʽʾ ʚʽʨʫʩ-

ʩʧʝʮʠʬʽʯʥʠʭ ʙʽʣʢʽʚ ʚ ʽʥʬʽʢʦʚʘʥʠʭ ʢʣʽʪʠʥʘʭ, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʧʨʠʛʥʽʯʫʻʪʴʩʷ ʨʝʧʨʦʜʫʢʮʽʷ 

ʚʽʨʫʩʽʚ [3]. ɺʨʘʭʦʚʫʶʯʠ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʛʘʣʫʟʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʟʽ ʟ ʘʤʽʢʩʠʥʦʤ ʜʦ ʩʢʣʘʜʫ 

ʦʩʥʦʚʠ ʙʫʚ ʚʚʝʜʝʥʠʡ ʤʝʥʪʦʣ, ʷʢʠʡ ʧʨʠ ʚʪʠʨʘʥʥʽ ʚ ʰʢʽʨʫ ʪʘ ʥʘʥʝʩʝʥʥʽ ʥʘ ʩʣʠʟʦʚʽ ʦʙʦʣʦʥʢʠ 

ʚʠʢʣʠʢʘʻ ʧʦʜʨʘʟʥʝʥʥʷ ʥʝʨʚʦʚʠʭ ʟʘʢʽʥʯʝʥʴ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʽʜʯʫʪʪʷʤ ʭʦʣʦʜʫ, ʣʝʛʢʦʛʦ 

ʧʝʯʽʥʥʷ ʪʘ ʧʦʢʦʣʶʚʘʥʥʷ, ʚʠʷʚʣʷʻ ʣʝʛʢʫ ʤʽʩʮʝʚʫ ʟʥʝʙʦʣʶʚʘʣʴʥʫ ʪʘ ʧʨʦʪʠʩʚʝʨʙʽʞʥʫ ʜʽʶ; ʤʘʻ 

ʩʣʘʙʢʽ ʘʥʪʠʩʝʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ [5]. 

ɻʦʣʦʚʥʠʤ ʘʩʧʝʢʪʦʤ, ʧʦʚôʷʟʘʥʠʤ ʟ ʦʙʽʛʦʤ ʃɿ, ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ.  ɸ 

ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ (ʥʘʣʝʞʥʦʾ ʷʢʦʩʪʽ) ʃɿ  ̒ ʢʦʥʪʨʦʣʴ ʡʦʛʦ 

ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʮʠʢʣʫ, ʧʦʯʠʥʘʶʯʠ ʟ ʤʦʤʝʥʪʫ ʩʪʚʦʨʝʥʥʷ, ʚʠʚʝʜʝʥʥʷ ʥʘ ʨʠʥʦʢ ʪʘ ʧʨʦʪʷʛʦʤ 

ʧʝʨʽʦʜʫ ʧʨʠʩʫʪʥʦʩʪʽ ʃɿ ʥʘ ʨʠʥʢʫ. ʆʜʥʠʤ ʟ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʃɿ ʻ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʘʢʪʠʚʥʠʭ 

ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʚ ʥʴʦʤʫ, ʪʦʤʫ ʤʝʪʘ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ - ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʘʤʽʢʩʠʥʫ ʽ ʤʝʥʪʦʣʫ ʚ ʤʘʟʽ ʥʘ ʛʽʜʨʦʬʽʣʴʥʽʡ ʦʩʥʦʚʽ. ʊʦʪʦʞʥʽʩʪʴ ʘʤʽʢʩʠʥʫ 
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ʚʠʟʥʘʯʘʣʠ ʩʧʝʢʪʦʬʦʪʦʤʝʪʨʠʯʥʦ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ Helios ɔ ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʽʩʥʠʭ 

ʨʝʘʢʮʽʡ [2]. ʋʣʴʪʨʘʬʽʦʣʝʪʦʚʠʡ ʩʧʝʢʪʨ ʧʦʛʣʠʥʘʥʥʷ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʤʘʟʽ ʚ ʦʙʣʘʩʪʽ ʚʽʜ 220 ʥʤ 

ʜʦ 350 ʥʤ ʤʘʻ ʤʘʢʩʠʤʫʤ ʧʦʛʣʠʥʘʥʥʷ ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 270 ʥʤ. ʈʝʘʢʮʽʶ ʥʘ ʢʘʨʙʦʥʽʣʴʥʫ 

ʛʨʫʧʫ ʧʨʦʚʦʜʠʣʠ ʟ ʜʦʜʘʚʘʥʥʷʤ ʢʠʩʣʦʪʠ ʩʽʨʯʘʥʦʾ ʈ - ʟôʷʚʣʷʣʦʩʷ ʩʠʥʴʦ-ʟʝʣʝʥʝ ʟʘʙʘʨʚʣʝʥʥʷ, ʱʦ 

ʧʝʨʝʭʦʜʠʣʦ ʫ ʯʝʨʚʦʥʝ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʜʦ ʨʦʟʯʠʥʫ ʚʦʜʠ ʈ. ʈʝʘʢʮʽʶ ʥʘ ʪʨʝʪʠʥʥʠʡ ʘʤʽʥ 

ʧʨʦʚʦʜʠʣʠ ʟ ʨʦʟʯʠʥʦʤ ʢʠʩʣʦʪʠ ʣʠʤʦʥʥʦʾ ʫ ʦʮʪʦʚʦʤʫ ʘʥʛʽʜʨʠʜʽ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ 

ʜʦ ʧʦʷʚʠ ʬʽʦʣʝʪʦʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ, ʨʝʘʢʮʽʶ ʥʘ ʭʣʦʨʠʜʠ - ʟ ʨʦʟʯʠʥʦʤ ʘʨˇʝʥʪʫʤʫ ʥʽʪʨʘʪʫ ʚ 

ʧʨʠʩʫʪʥʦʩʪʽ ʢʠʩʣʦʪʠ ʥʽʪʨʘʪʥʦʾ ʨʦʟʚʝʜʝʥʦʾ (ʫʪʚʦʨʶʚʘʚʩʷ ʙʽʣʠʡ ʩʠʨʥʠʩʪʠʡ ʦʩʘʜ, ʷʢʠʡ 

ʨʦʟʯʠʥʷʚʩʷ ʫ ʨʦʟʯʠʥʽ ʘʤʦʥʽʘʢʫ). ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʤʝʥʪʦʣʫ ʫ ʤʘʟʽ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʾ 

ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʥʘ ʛʘʟʦʚʦʤʫ ʭʨʦʤʘʪʦʛʨʘʬʽ çGC-2014è(Shimadzu) ʟ ʧʦʣʫʤʝʥʝʚʦ-ʽʦʥʽʟʘʮʽʡʥʠʤ 

ʜʝʪʝʢʪʦʨʦʤ. ʅʘ ʭʨʦʤʘʪʦʛʨʘʤʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʩʧʠʨʪʦʚʦʛʦ ʨʦʟʯʠʥʫ ʤʘʟʽ ʯʘʩ ʫʪʨʠʤʘʥʥʷ ʧʽʢʫ 

ʤʝʥʪʦʣʫ ʚʽʜʧʦʚʽʜʘʚ ʯʘʩʫ ʫʪʨʠʤʘʥʥʷ ʧʽʢʫ ʨʦʟʯʠʥʫ ʧʦʨʽʚʥʷʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʤʠ ʙʫʣʠ 

ʨʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠʢʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʘʤʽʢʩʠʥʫ ʪʘ ʤʝʥʪʦʣʫ ʚ ʤʘʟʽ ʟ ʧʨʦʪʠʚʽʨʫʩʥʦʶ ʘʢʪʠʚʥʽʩʪʶ 

ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʚ ʤʝʪʦʜʠʢʠ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʛʦʪʦʚʦʛʦ ʃɿ. 
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ɺʠʚʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʦʜʝʨʞʘʥʥʷ ʚʦʜʥʦʾ ʚʠʪʷʞʢʠ ʟʽ ʟʙʦʨʫ  

çɼʝʥʪʘ-ʌʽʪè ʫ ʬʽʣʴʪʨ-ʧʘʢʝʪʘʭ 

ɹʝʟʮʝʥʥʘ ʊ.ʉ. 

ʂʘʬʝʜʨʘ ʟʘʛʘʣʴʥʦʾ ʬʘʨʤʘʮʽʾ ʪʘ ʙʝʟʧʝʢʠ ʣʽʢʽʚ 
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ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 
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ʈʦʟʨʦʙʮʽ ʨʘʮʽʦʥʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʚʦʜʠʪʴʩʷ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʫ ʩʪʚʦʨʝʥʥʽ ʣʽʢʘʨʩʴʢʠʭ 

ʧʨʝʧʘʨʘʪʽʚ, ʘʜʞʝ ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʾʭ ʦʜʝʨʞʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʥʘʣʝʞʥʠʡ 

ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ. ʅʘʤʠ ʨʦʟʨʦʙʣʝʥʠʡ ʩʢʣʘʜ ʨʦʩʣʠʥʥʦʛʦ ʟʙʦʨʫ çɼʝʥʪʘ-ʌʽʪè, ʷʢʠʡ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ ʪʘ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ. ʇʦʧʝʨʝʜʥʽʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʩʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ 

ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ (ʃʈʉ) ʪʘ ʨʝʞʠʤʠ ʝʢʩʪʨʘʢʮʽʾ (ʥʘʩʪʦʶʚʘʥʥʷ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ ʪʘ 

ʦʭʦʣʦʜʞʝʥʥʷ) ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʚʦʜʥʦʾ ʚʠʪʷʞʢʠ ʟʽ ʟʙʦʨʫ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʚʠʭʦʜʦʤ 

ʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʠʡ ʦʮʽʥʶʚʘʣʠ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ. ʇʨʦʪʝ ʜʣʷ 

ʦʜʝʨʞʘʥʥʷ ʥʘʩʪʦʶ ʟʽ ʟʙʦʨʫ ʥʝʦʙʭʽʜʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʫʤʦʚ, ʱʦ ʥʝ 

ʟʘʚʞʜʠ ʻ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʧʘʮʽʻʥʪʘ. ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʙʦʨʠ, 

ʬʘʩʦʚʘʥʽ ʫ ʬʽʣʴʪʨ-ʧʘʢʝʪʠ. ʎʝʡ ʚʠʜ ʧʘʢʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʛʦʪʫʚʘʪʠ ʚʦʜʥʽ ʚʠʪʷʞʢʠ ʫ ʚʠʛʣʷʜʽ 

ʯʘʶ, ʷʢʽ ʭʚʦʨʠʡ ʣʝʛʢʦ ʤʦʞʝ ʟʨʦʙʠʪʠ ʩʘʤʦʩʪʽʡʥʦ. 

ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʟʙʽʨ çɼʝʥʪʘ-ʌʽʪè, ʨʦʟʤʽʨ ʯʘʩʪʦʢ ʃʈʉ ʷʢʦʛʦ 1-3 ʤʤ, ʬʘʩʫʚʘʣʠ ʫ ʬʽʣʴʪʨ-

ʧʘʢʝʪʠ ʧʦ 1,5 ʛ. ʌʽʣʴʪʨ-ʧʘʢʝʪʠ ʟʙʦʨʫ ʟʘʣʠʚʘʣʠ ʦʢʨʦʧʦʤ (1:10) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ 

ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʽ ʥʘʩʪʦʶʚʘʣʠ ʟʘ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜ 10 ʜʦ 20 ʭʚ. ʋ ʧʝʨʰʦʤʫ ʚʘʨʽʘʥʪʽ 

ʯʘʩ ʥʘʩʪʦʶʚʘʥʥʷ ʩʢʣʘʜʘʚ 10 ʭʚ., ʫ ʜʨʫʛʦʤʫ ï 15 ʭʚ., ʫ ʪʨʝʪʴʦʤʫ ï 20 ʭʚ. ɿ ʤʝʪʦʶ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ ʟʜʽʡʩʥʶʚʘʣʠ ʧʝʨʽʦʜʠʯʥʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʘ ʜʣʷ ʦʮʽʥʢʠ ʡʦʛʦ ʚʧʣʠʚʫ  

ʦʜʝʨʞʫʚʘʣʠ ʚʦʜʥʽ ʚʠʪʷʞʢʠ ʷʢ ʫ ʚʠʱʝʦʟʥʘʯʝʥʠʭ ʚʘʨʽʘʥʪʘʭ, ʘʣʝ ʙʝʟ ʧʝʨʝʤʽʰʫʚʘʥʥʷ. ʌʽʣʴʪʨ-

ʧʘʢʝʪʠ ʚʽʜʞʠʤʘʣʠ ʪʘ ʚʠʟʥʘʯʘʣʠ ʩʫʭʠʡ ʟʘʣʠʰʦʢ ʫ ʦʜʝʨʞʘʥʠʭ ʚʦʜʥʠʭ ʚʠʪʷʞʢʘʭ, ʧʦʚʪʦʨʶʶʯʠ 

ʪʨʠʯʽ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʰʝʩʪʠ ʦʙôʻʢʪʽʚ ʽʟ ʩʪʘʪʠʩʪʠʯʥʦʶ ʦʙʨʦʙʢʦʶ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ.  

ɺʽʜʤʽʯʘʣʠ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʧʝʨʽʦʜʫ ʥʘʩʪʦʶʚʘʥʥʷ 

ʜʦ 15-20 ʭʚ., ʘʣʝ ʟʥʘʯʝʥʥʷ ʫ ʚʘʨʽʘʥʪʘʭ ʥʘʩʪʦʶʚʘʥʥʷ ʧʨʠ 15 ʪʘ 20 ʭʚ. ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ. 

ɺʽʜʟʥʘʯʘʣʠ ʣʠʰʝ ʚʧʣʠʚ ʧʝʨʽʦʜʠʯʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʥʘ ʷʢʽʩʪʴ ʥʘʩʪʦʶ, ʷʢʝ ʧʨʠʟʚʦʜʠʣʦ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ. 

ʇʨʦʚʝʜʝʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʦʜʝʨʞʘʥʥʷ ʚʦʜʥʦʾ ʚʠʪʷʞʢʠ ʟʽ 

ʟʙʦʨʫ çɼʝʥʪʘ-ʌʽʪè ʫ ʬʽʣʴʪʨ-ʧʘʢʝʪʘʭ ʰʣʷʭʦʤ ʥʘʩʪʦʶʚʘʥʥʷ ʧʽʩʣʷ ʜʦʜʘʚʘʥʥʷ ʦʢʨʦʧʫ ʧʨʦʪʷʛʦʤ 

15 ʭʚ. ʧʨʠ ʧʝʨʽʦʜʠʯʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʽ.  
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ʈʦʟʨʦʙʢʘ ʧʽʜʭʦʜʽʚ ʜʦ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʬʽʪʦʩʫʙʩʪʘʥʮʽʡ ʛʝʨʘʥʽ ʙʦʣʦʪʥʦʾ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ 

ɹʝʥʟʝʣʴ ɯ.ʃ. 

ʂʘʬʝʜʨʘ ʬʘʨʤʘʢʦʛʥʦʟʽʾ ʽ ʙʦʪʘʥʽʢʠ 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ, 

ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

benzel.igor@gmail.com 

 

ʅʘ ʩʴʦʛʦʜʥʽ, ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʥʘ ʦʩʥʦʚʽ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʧʦʩʽʜʘʶʪʴ ʚʘʞʣʠʚʝ ʤʽʩʮʝ 

ʚ ʧʨʦʬʽʣʘʢʪʠʮʽ ʪʘ ʣʽʢʫʚʘʥʥʽ ʯʠʩʣʝʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʎʝ, ʧʝʨʝʜʫʩʽʤ, ʟʫʤʦʚʣʝʥʦ ʾʭ ʚʠʩʦʢʦʶ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʥʠʟʴʢʦʶ ʪʦʢʩʠʯʥʽʩʪʶ ʪʘ ʥʝʟʥʘʯʥʠʤ ʨʠʟʠʢʦʤ ʚʠʥʠʢʥʝʥʥʷ 

ʧʦʙʽʯʥʠʭ ʷʚʠʱ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʻ ʜʝʰʝʚʠʟʥʘ ʽ ʜʦʩʪʫʧʥʽʩʪʴ ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʬʽʪʦʟʘʩʦʙʽʚ. ʂʨʽʤ ʮʴʦʛʦ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ 

ʤʽʩʪʷʪʴʩʷ ʚ ʨʦʩʣʠʥʘʭ, ʟʘʙʝʟʧʝʯʫʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʾʭ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʜʽʾ, ʱʦ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ 

ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ.  

ʆʜʥʠʤ ʽʟ ʚʠʜʽʚ, ʱʦ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʪʘ ʟʜʘʚʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʥʘʨʦʜʥʽʡ ʤʝʜʠʮʠʥʽ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʚôʷʞʫʯʠʭ, ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʪʘ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʻ ʛʝʨʘʥʴ ʙʦʣʦʪʥʘ (Geranium palustre) ʨʦʜʠʥʠ ʛʝʨʘʥʽʻʚʽ 

(Geraniaceae). ʊʘʢʦʞ, ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʽ ʾʾ ʚʠʨʘʞʝʥʽ ʽʥʪʝʨʬʝʨʦʥʽʥʜʫʢʫʶʯʽ ʪʘ ʧʨʦʪʠʤʽʢʨʦʙʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʤʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʦʜʝʨʞʘʪʠ ʣʽʦʬʽʣʽʟʦʚʘʥʽ ʬʽʪʦʢʦʤʧʣʝʢʩʠ ʽʟ 

ʚʢʘʟʘʥʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʠ ʾʭ ʷʢʽʩʥʦʛʦ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ 

ʧʨʦʚʝʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʶ ʦʜʝʨʞʘʥʠʭ ʬʽʪʦʩʫʙʩʪʘʥʮʽʡ, ʱʦ ʻ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʬʽʪʦʟʘʩʦʙʽʚ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʧʝʨʝʜʥʴʦ ʨʦʟʨʦʙʣʝʥʽ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʝʢʩʪʨʘʢʮʽʾ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʥʘʤʠ ʦʪʨʠʤʘʥʦ ʨʷʜ ʚʦʜʥʠʭ ʪʘ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʠʭ ʣʽʦʬʽʣʽʟʦʚʘʥʠʭ ʝʢʩʪʨʘʢʪʽʚ 

ʽʟ ʪʨʘʚʠ ʪʘ ʢʦʨʝʥʝʚʠʱ ʛʝʨʘʥʽ ʙʦʣʦʪʥʦʾ, ʟʽʙʨʘʥʠʭ ʚ ʨʽʟʥʽ ʬʘʟʠ ʚʝʛʝʪʘʮʽʾ ʧʨʦʪʷʛʦʤ 2009-2011 

ʨʦʢʽʚ ʫ ʃʴʚʽʚʩʴʢʽʡ ʪʘ ɺʦʣʠʥʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. ʆʜʝʨʞʘʥʽ ʬʽʪʦʩʫʙʩʪʘʥʮʽʾ ï ʮʝ ʘʤʦʨʬʥʽ, ʚʽʜ ʩʚʽʪʣʦ-

ʞʦʚʪʦʛʦ ʜʦ ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʢʦʣʴʦʨʫ ʛʽʛʨʦʩʢʦʧʽʯʥʽ ʧʫʭʢʽ ʤʘʩʠ, ʟ ʛʽʨʢʠʤ ʚôʷʞʫʯʠʤ ʩʤʘʢʦʤ, 

ʙʝʟ ʟʘʧʘʭʫ ʘʙʦ ʟ ʣʝʛʢʠʤ ʩʧʝʮʠʬʽʯʥʠʤ ʟʘʧʘʭʦʤ, ʚʦʣʦʛʽʩʪʶ 5-10%. ɰʭ ʚʠʭʽʜ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʝʢʩʪʨʘʢʮʽʾ, ʘ ʪʘʢʦʞ ʚʠʜʫ ʩʠʨʦʚʠʥʠ. ɼʣʷ ʪʨʘʚʠ ʚʽʥ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 32,51- 37,14%, ʜʣʷ ʢʦʨʝʥʝʚʠʱ ʮʝʡ ʧʦʢʘʟʥʠʢ  ʻ ʚʠʱʠʤ ʽ ʩʪʘʥʦʚʠʪʴ 40,40-

42,35%.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʷʢʽʩʥʠʭ ʨʝʘʢʮʽʡ, ʧʘʧʝʨʦʚʦʾ, ʪʦʥʢʦʰʘʨʦʚʦʾ ʪʘ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʾ ʨʽʜʠʥʥʦʾ 

ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙôʻʢʪʘʭ ʙʫʣʠ ʚʠʷʚʣʝʥʽ  ʛʘʣʦʚʘ ʢʠʩʣʦʪʘ ʪʘ ʾʾ ʛʣʽʢʦʟʠʜʠ: 
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ʜʠʛʘʣʦʾʣʛʣʶʢʦʟʘ ʪʘ ʙʝʨʛʝʥʽʥ; ʝʣʘʛʦʚʘ ʢʠʩʣʦʪʘ; ʧʽʨʦʢʘʪʝʭʽʥ; ʬʣʘʚʦʥʦʾʜʠ: ʢʘʪʝʭʽʥ, ʢʚʝʨʮʝʪʠʥ, 

ʢʝʤʧʬʝʨʦʣ, ʣʶʪʝʦʣʽʥ, ʤʽʨʠʮʝʪʠʥ; ʬʣʘʚʦʥʦʾʜʥʽ ʛʣʽʢʦʟʠʜʠ: ʨʫʪʠʥ, ʛʽʧʝʨʦʟʠʜ, ʢʚʝʨʮʠʪʨʠʥ, 

ʪʨʠʬʦʣʽʥ, ʢʝʤʧʬʝʨʦʣ-3-ʆ-ɓ-D-ʛʣʶʢʦʧʽʨʘʥʦʟʠʜ ʪʘ ʘʧʽʛʝʥʽʥ-7-ʆ-ɓ-D-ʛʣʶʢʦʧʽʨʘʥʦʟʠʜ; ʢʦʨʠʯʥʘ 

ʢʠʩʣʦʪʘ ʪʘ ʾʾ ʧʦʭʽʜʥʽ: ʢʦʬʝʡʥʘ, ʭʣʦʨʦʛʝʥʦʚʘ, ʥʝʦʭʣʦʨʦʛʝʥʦʚʘ, ʬʝʨʫʣʦʚʘ ʪʘ ʧ-ʢʫʤʘʨʦʚʘ 

ʢʠʩʣʦʪʠ; 7 ʚʽʣʴʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ (ʷʙʣʫʯʥʘ, ʣʠʤʦʥʥʘ, ʱʘʚʣʝʚʘ, ʙʫʨʰʪʠʥʦʚʘ, ʚʠʥʥʘ, 

ʧʽʨʦʚʠʥʦʛʨʘʜʥʘ ʪʘ ʘʩʢʦʨʙʽʥʦʚʘ) ʪʘ 15 ʘʤʽʥʦʢʠʩʣʦʪ, ʩʝʨʝʜ ʷʢʠʭ 8 ʥʝʟʘʤʽʥʥʠʭ (ʽʟʦʣʝʡʮʠʥ, 

ʣʝʡʮʠʥ, ʣʽʟʠʥ, ʤʝʪʽʦʥʽʥ, ʬʝʥʽʣʘʣʘʥʽʥ, ʪʨʝʦʥʽʥ, ʛʽʩʪʠʜʠʥ ʽ ʚʘʣʽʥ). 

ʆʜʝʨʞʘʥʽ ʬʽʪʦʢʦʤʧʣʝʢʩʠ ʙʫʣʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʟʘ ʚʤʽʩʪʦʤ ʜʫʙʠʣʴʥʠʭ ʨʝʯʦʚʠʥ (34,12-

65,34%), ʬʣʘʚʦʥʦʾʜʽʚ (0,67-3,48%), ʛʽʜʨʦʢʩʠʢʦʨʠʯʥʠʭ ʢʠʩʣʦʪ (5,86-6,49%), ʩʫʤʠ ʚʽʣʴʥʠʭ 

ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ (14,2-17,16%), ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ (0,118-0,254%), ʩʫʤʠ ʚʽʣʴʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ (0,59-12,03%) ʪʘ ʧʦʣʽʩʘʭʘʨʠʜʽʚ (0,90-9,21%). ʂʽʣʴʢʽʩʥʠʡ ʚʤʽʩʪ ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ ʚ 

ʣʽʦʬʽʣʽʟʘʪʘʭ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʚʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʠʨʦʚʠʥʠ ʪʘ ʫʤʦʚ ʝʢʩʪʨʘʢʮʽʾ. 

ɺʨʘʭʦʚʫʶʯʠ ʧʨʠʩʫʪʥʽʩʪʴ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʬʝʥʦʣʴʥʦʾ 

ʧʨʠʨʦʜʠ ʚ ʦʜʝʨʞʘʥʠʭ ʬʽʪʦʢʦʤʧʣʝʢʩʘʭ, ʥʘʤʠ ʨʦʟʨʦʙʣʝʥʘ ʪʘ ʦʧʨʘʮʴʦʚʘʥʘ  ʤʝʪʦʜʠʢʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʩʫʤʠ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʫ ʩʠʨʦʚʠʥʽ ʪʘ 

ʬʽʪʦʩʫʙʩʪʘʥʮʽʷʭ ʛʝʨʘʥʽ ʙʦʣʦʪʥʦʾ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʛʘʣʦʚʫ ʢʠʩʣʦʪʫ (ʚʽʜʥʦʩʥʝ ʩʪʘʥʜʘʨʪʥʝ 

ʚʽʜʭʠʣʝʥʥʷ ʤʝʪʦʜʫ ʩʪʘʥʦʚʠʪʴ 2,04% ʜʣʷ ʪʨʘʚʠ ʪʘ 4,03% ʜʣʷ ʢʦʨʝʥʝʚʠʱ, ʯʫʪʣʠʚʽʩʪʴ 

0,005ʤʛ/ʤʣ). ʂʽʣʴʢʽʩʥʠʡ ʚʤʽʩʪ ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ ʚʢʘʟʘʥʦʾ ʛʨʫʧʠ ʫ ʬʽʪʦʢʦʤʧʣʝʢʩʘʭ ʽʟ ʥʘʜʟʝʤʥʦʾ 

ʯʘʩʪʠʥʠ ʛʝʨʘʥʽ ʙʦʣʦʪʥʦʾ ʟʥʘʭʦʜʠʚʩʷ ʚ ʤʝʞʘʭ 47,79-56,34%, ʫ ʩʫʙʩʪʘʥʮʽʷʭ ʽʟ ʢʦʨʝʥʝʚʠʱ ʚʽʥ 

ʙʫʚ ʜʝʱʦ ʚʠʱʠʤ ï 67,57 - 72,11%. 

ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝʩʢʘʟʘʥʦʛʦ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ 

ʣʽʦʬʽʣʽʟʦʚʘʥʽ ʬʽʪʦʢʦʤʧʣʝʢʩʠ, ʦʜʝʨʞʘʥʽ ʽʟ ʪʨʘʚʠ ʪʘ ʢʦʨʝʥʝʚʠʱ ʛʝʨʘʥʽ ʙʦʣʦʪʥʦʾ, ʤʽʩʪʷʪʴ ʟʥʘʯʥʫ 

ʢʽʣʴʢʽʩʪʴ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ ʪʘ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʝʬʝʢʪʠʚʥʠʭ 

ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʥʘ ʾʭ ʦʩʥʦʚʽ. ɸ ʦʧʨʘʮʴʦʚʘʥʽ ʤʝʪʦʜʠʢʠ ʷʢʽʩʥʦʛʦ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ 

ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, 

ʬʽʪʦʩʫʙʩʪʘʥʮʽʡ ʽ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. 
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ʌʘʨʤʘʢʦʣʦʛʽʯʥʠʡ ʩʢʨʠʥʽʥʛ ʨʦʩʣʠʥʥʠʭ ʜʞʝʨʝʣ ʽʥʜʫʢʪʦʨʽʚ ʽʥʪʝʨʬʝʨʦʥʫ 

ɹʝʥʟʝʣʴ ɯ.ʃ., ʂʦʟʣʦʚʩʴʢʠʡ ʄ.ʄ., ɹʝʥʟʝʣʴ ʃ.ɺ. 

ʂʘʬʝʜʨʘ ʬʘʨʤʘʢʦʛʥʦʟʽʾ ʽ ʙʦʪʘʥʽʢʠ 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ, 

ʃʴʚʽʚʩʴʢʠʡ ʅɼɯ ʝʧʽʜʝʤʽʦʣʦʛʽʾ ʽ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʄʆɿ ʋʢʨʘʾʥʠ, 

ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

benzel.igor@gmail.com 

 

ʇʣʘʥʫʚʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʩʪʚʦʨʝʥʥʷʤ ʥʦʚʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʩʫʙʩʪʘʥʮʽʡ, ʧʦʚʠʥʥʦ ʙʘʟʫʚʘʪʠʩʴ ʥʘ ʙʽʦʣʦʛʽʯʥʦʤʫ ʪʘ ʭʽʤʽʯʥʦʤʫ (ʟ ʪʦʯʢʠ ʟʦʨʫ ʥʘʷʚʥʦʩʪʽ ʘʙʦ 

ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʨʫʧ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ) ʩʢʨʠʥʽʥʛʫ. ʈʝʪʝʣʴʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʬʘʨʤʘʢʦʣʦʛʽʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʽ ʥʘʧʨʷʤʢʠ ʤʦʞʣʠʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. 

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʧʨʠ ʮʴʦʤʫ ʧʦʚʠʥʥʽ ʟʘʡʤʘʪʠ ʨʦʩʣʠʥʠ ʟ ʜʦʩʪʘʪʥʴʦʶ ʩʠʨʦʚʠʥʥʦʶ ʙʘʟʦʶ, ʱʦ 

ʟʜʘʚʥʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʥʘʨʦʜʥʽʡ ʪʘ ʥʘʫʢʦʚʽʡ ʤʝʜʠʮʠʥʽ. 

ɺʨʘʭʦʚʫʶʯʠ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ  ʚʽʨʫʩʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʩʢʣʘʜʥʽʩʪʴ ʾʭ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʥʝʤʦʞʣʠʚʽʩʪʴ ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ ʩʪʚʦʨʠʪʠ ʱʦʜʦ ʢʦʞʥʦʛʦ ʟʙʫʜʥʠʢʘ 

ʩʧʝʮʠʬʽʯʥʽ ʟʘʩʦʙʠ ʙʦʨʦʪʴʙʠ, ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʥʝʩʧʝʮʠʬʽʯʥʘ ʾʭ ʧʨʦʬʽʣʘʢʪʠʢʘ ʽ  

ʣʽʢʫʚʘʥʥʷ,  ʦʜʥʠʤʠ  ʽʟ  ʦʩʥʦʚʥʠʭ  ʟʘʩʦʙʽʚ  ʷʢʠʭ  ʻ  ʽʥʜʫʢʪʦʨʠ  ʽʥʪʝʨʬʝʨʦʥʫ. ɸʨʩʝʥʘʣ ʪʘʢʠʭ 

ʧʨʝʧʘʨʘʪʽʚ, ʷʢʽ  ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʽʟʥʠʤʠ ʢʣʘʩʘʤʠ ʚʠʩʦʢʦ- ʪʘ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʧʨʠʨʦʜʥʠʭ ʽ 

ʩʠʥʪʝʪʠʯʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʥʘ  ʩʴʦʛʦʜʥʽ ʜʦʚʦʣʽ ʦʙʤʝʞʝʥʠʡ, ʤʘʣʦʜʦʩʪʫʧʥʠʡ  ʯʝʨʝʟ ʩʚʦʶ 

ʜʦʨʦʛʦʚʠʟʥʫ ʽ  ʥʝ ʧʦʟʙʘʚʣʝʥʠʡ  ʥʝʙʘʞʘʥʠʭ  ʧʦʙʽʯʥʠʭ  ʝʬʝʢʪʽʚ.   

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʤʝʪʦʶ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʷʚʠʪʠ ʣʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʠ, 

ʧʝʨʩʧʝʢʪʠʚʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʤʘʣʦʪʦʢʩʠʯʥʠʭ ʽʥʜʫʢʪʦʨʽʚ ʝʥʜʦʛʝʥʥʦʛʦ ʽʥʪʝʨʬʝʨʦʥʫ ʽʟ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʜʽʾ. 

ʃʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʨʘʞʝʥʫ ʽʥʪʝʨʬʝʨʦʥʽʥʜʫʢʫʶʯʫ 

ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʷʚʣʷʶʪʴ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʥʘ ʦʩʥʦʚʽ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʷʢʘ ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ 

ʢʽʣʴʢʽʩʪʴ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ [2]. ʉʘʤʝ ʪʦʤʫ, ʧʝʨʚʠʥʥʠʡ  ʧʦʰʫʢ  ʥʦʚʠʭ  ʽʥʜʫʢʪʦʨʽʚ 

ʽʥʪʝʨʬʝʨʦʥʫ ʧʨʦʚʦʜʠʣʠ ʩʝʨʝʜ ʧʦʧʝʨʝʜʥʴʦ ʚʽʜʽʙʨʘʥʠʭ 35 ʚʠʜʽʚ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʱʦ 

ʥʘʣʝʞʘʪʴ ʜʦ 19 ʨʦʜʠʥ, ʟʽʙʨʘʥʠʭ ʥʘ ʪʝʨʝʥʘʭ ʟʘʭʽʜʥʠʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʚ ʧʝʨʽʦʜ ʙʫʪʦʥʽʟʘʮʽʾ ʪʘ  

ʮʚʽʪʽʥʥʷ (ʥʘʜʟʝʤʥʫ ʯʘʩʪʠʥʫ ʨʦʩʣʠʥʠ) ʽ ʫ ʬʘʟʫ ʚʽʜʤʠʨʘʥʥʷ  ʥʘʜʟʝʤʥʦʾ  ʯʘʩʪʠʥʠ (ʧʽʜʟʝʤʥʽ  

ʦʨʛʘʥʠ). ɿ ʚʠʩʫʰʝʥʦʾ ʪʘ ʧʦʜʨʽʙʥʝʥʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟʛʽʜʥʦ ʬʘʨʤʘʢʦʧʝʡʥʠʭ ʚʠʤʦʛ 

ʛʦʪʫʚʘʣʠ ʥʘʩʪʦʾ, ʥʘʩʪʦʷʥʢʠ, ʚʽʜʚʘʨʠ ʪʘ ʝʢʩʪʨʘʢʪʠ, ʷʢʽ ʧʦʪʽʤ ʣʽʦʬʽʣʴʥʦ ʚʠʩʫʰʫʚʘʣʠ.  

ɺʩʽ ʦʪʨʠʤʘʥʽ ʩʫʭʽ ʬʽʪʦʢʦʤʧʣʝʢʩʠ ʜʦʩʣʽʜʞʫʚʘʣʠ ʥʘ ʟʜʘʪʥʽʩʪʴ ʚʠʢʣʠʢʘʪʠ ʫ ʤʠʰʝʡ  

ʩʠʥʪʝʟ ʩʠʨʦʚʘʪʢʦʚʦʛʦ  ʽʥʪʝʨʬʝʨʦʥʫ, ʷʢʠʡ  ʚʠʟʥʘʯʘʣʠ  ʤʽʢʨʦʤʝʪʦʜʦʤ  ʟʘ  ʟʘʪʨʠʤʢʦʶ  
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ʮʠʪʦʧʘʪʠʯʥʦʾ  ʜʽʾ ʪʝʩʪ-ʚʽʨʫʩʫ  ʝʥʮʝʬʘʣʦʤʽʦʢʘʨʜʠʪʫ ʤʠʰʝʡ ʫ  ʢʫʣʴʪʫʨʽ  ʢʣʽʪʠʥ ʣʽʥʽʾ L-929. 

ɺʠʷʚʣʝʥʽ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʽ ʽʥʜʫʢʪʦʨʠ  ʽʥʪʝʨʬʝʨʦʥʫ  ʧʽʜʣʷʛʘʣʠ  ʜʦʩʣʽʜʞʝʥʥʶ  ʥʘ ʛʦʩʪʨʫ  

ʪʦʢʩʠʯʥʽʩʪʴ,  ʷʢʫ  ʚʠʟʥʘʯʘʣʠ  ʚ ʜʦʩʣʽʜʘʭ  ʥʘ  ʣʘʙʦʨʘʪʦʨʥʠʭ ʤʠʰʘʭ. ʈʦʟʨʘʭʫʥʦʢ ʤʽʥʽʤʘʣʴʥʦʾ 

ʩʤʝʨʪʝʣʴʥʦʾ ʜʦʟʠ (ʃɼ50) ʧʨʦʚʦʜʠʣʠ  ʟʘ  ʤʝʪʦʜʦʤ  ɯ.ʇ.ɸʰʤʘʨʽʥʘ, ɸ.ɸ.ɺʦʨʦʙʡʦʚʘ [1,3].    

ʇʝʨʚʠʥʥʠʡ ʩʢʨʠʥʽʥʛ 93 ʨʦʩʣʠʥʥʠʭ ʝʢʩʪʨʘʢʪʽʚ ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ 40 

ʽʥʪʝʨʬʝʨʦʥʽʥʜʫʢʫʶʯʠʭ ʬʽʪʦʟʘʩʦʙʽʚ ʟ ʨʽʟʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʩʪʠʤʫʣʷʮʽʾ ʽʥʪʝʨʬʝʨʦʥʦʛʝʥʝʟʫ. 

ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʽʥʪʝʨʬʝʨʦʥʽʥʜʫʢʫʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʥʠʟʴʢʫ ʪʦʢʩʠʯʥʽʩʪʴ ʧʨʦʷʚʣʷʣʠ 

ʣʽʦʬʽʣʽʟʦʚʘʥʽ ʬʽʪʦʢʦʤʧʣʝʢʩʠ ʙʘʜʘʥʫ ʪʦʚʩʪʦʣʠʩʪʦʛʦ, ʩʢʫʤʧʽʾ ʟʚʠʯʘʡʥʦʾ, ʛʝʨʘʥʽ ʙʦʣʦʪʥʦʾ, 

ʙʝʨʝʟʠ ʙʦʨʦʜʘʚʯʘʩʪʦʾ, ʛʘʜʶʯʥʠʢʘ ʰʝʩʪʠʧʝʣʶʩʪʢʦʚʦʛʦ, ʱʘʚʣʶ ʢʠʩʣʦʛʦ ʪʘ ʱʘʚʣʶ 

ʘʣʴʧʽʡʩʴʢʦʛʦ. ɺ ʪʠʭ ʞʝ ʫʤʦʚʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʫʭʽ ʝʢʩʪʨʘʢʪʠ ʽʟ ʢʦʨʝʥʝʚʠʱ ʙʘʜʘʥʫ, ʘ ʪʘʢʦʞ 

ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʽʥʰʠʭ ʚʠʜʽʚ ʛʝʨʘʥʽ ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʥʫʣʠ ʥʘ ʚʠʜʽʣʝʥʥʷ ʽʥʪʝʨʬʝʨʦʥʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʦʜʝʨʞʘʥʽ ʩʫʭʽ ʝʢʩʪʨʘʢʪʠ 

ʙʘʜʘʥʫ ʪʦʚʩʪʦʣʠʩʪʦʛʦ, ʩʢʫʤʧʽʾ ʟʚʠʯʘʡʥʦʾ ʪʘ ʛʝʨʘʥʽ ʙʦʣʦʪʥʦʾ ʤʘʣʠ ʟʥʘʯʥʫ 

ʽʥʪʝʨʬʝʨʦʥʽʥʜʫʢʫʶʯʫ ʘʢʪʠʚʥʽʩʪʴ ʚ ʤʝʞʘʭ 160-640 ʦʜ/ʤʣ ʪʘ ʧʦʤʽʨʥʫ ʪʦʢʩʠʯʥʽʩʪʴ. ɸ ʨʦʩʣʠʥʥʘ 

ʩʠʨʦʚʠʥʘ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʾ ʚʦʥʠ ʦʜʝʨʞʘʥʽ, ʻ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʜʣʷ ʧʦʜʘʣʴʰʠʭ 

ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʽʥʜʫʢʪʦʨʽʚ 

ʽʥʪʝʨʬʝʨʦʥʫ ʟ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʈʝʰʪʘ ʝʢʩʪʨʘʢʪʽʚ ʽʟ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ ʙʝʨʝʟʠ ʙʦʨʦʜʘʚʯʘʩʪʦʾ, ʛʘʜʶʯʥʠʢʘ ʰʝʩʪʠʧʝʣʶʩʪʢʦʚʦʛʦ, ʱʘʚʣʶ ʘʣʴʧʽʡʩʴʢʦʛʦ ʪʘ 

ʱʘʚʣʶ ʢʠʩʣʦʛʦ ʤʘʣʠ ʧʦʤʽʨʥʫ ʽʥʪʝʨʬʝʨʦʥʽʥʜʫʢʫʶʯʫ ʘʢʪʠʚʥʽʩʪʴ (40-160 ʦʜ/ʤʣ), ʧʨʦʷʚʣʷʣʠ ʾʾ ʚ 

ʥʝʟʥʘʯʥʠʭ ʪʠʪʨʘʭ (10-20 ʦʜ/ʤʣ), ʘʙʦ ʟʦʚʩʽʤ ʥʝʶ ʥʝ ʚʦʣʦʜʽʣʠ. 
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ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚ ʋʢʨʘʾʥʽ ʽ ʩʚʽʪʽ ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ 

ʜʦʚʦʜʷʪʴ, ʱʦ ʥʘʥʦʯʘʩʪʠʥʢʠ ʤʝʪʘʣʽʚ, ʟʦʢʨʝʤʘ ʩʨʽʙʣʘ ʪʘ ʤʽʜʽ, ʧʽʜʩʠʣʶʶʪʴ ʜʽʶ ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ 

ʟʘʩʦʙʽʚ ʪʘ ʟʘʧʦʙʽʛʘʶʪʴ ʚʠʥʠʢʥʝʥʥʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ [1, 5, 7, 8]. ʊʦʤʫ 

ʨʦʟʨʦʙʥʠʢʘʤʠ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʚʩʝ ʯʘʩʪʽʰʝ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʚ ʨʦʣʽ ʘʢʪʠʚʥʠʭ 

ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʥʘʥʦʢʦʤʧʦʟʠʮʽʾ ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʟ 

ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ.  

ʅʘ ʢʘʬʝʜʨʽ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ ʽ ʙʽʦʬʘʨʤʘʮʽʾ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʨʦʟʨʦʙʢʠ 

ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʟ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ ʫ ʨʽʟʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤʘʭ [2, 3, 

6]. ʗʢ ʘʢʪʠʚʥʽ ʬʘʨʤʘʮʝʚʪʠʯʥʽ ʽʥʛʨʝʜʽʻʥʪʠ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʥʘʥʦʢʦʤʧʦʟʠʮʽʾ ʘʥʪʠʤʽʢʨʦʙʥʠʭ 

ʨʝʯʦʚʠʥ ʟ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ ʪʘ ʤʽʜʽ, ʨʦʟʨʦʙʣʝʥʽ ʜʚʦʤʘ ʤʝʪʦʜʘʤʠ: ʤʝʪʦʜʦʤ ʝʣʝʢʪʨʦʥʥʦ-

ʧʨʦʤʝʥʝʚʠʭ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ɯʥʩʪʠʪʫʪʽ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʽʤʝʥʽ ɭ.ʆ. ʇʘʪʦʥʘ ʪʘ ʤʝʪʦʜʦʤ 

ʢʦʣʦʾʜʥʦ-ʭʽʤʽʯʥʦʛʦ ʩʠʥʪʝʟʫ ʚ ɯʥʩʪʠʪʫʪʽ ʙʽʦʢʦʣʦʾʜʥʦʾ ʭʽʤʽʾ ʽʤʝʥʽ ʌ.ɼ. ʆʚʯʘʨʝʥʢʘ ʅɸʅ 

ʋʢʨʘʾʥʠ. ɿʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʦʩʣʽʜʞʫʚʘʥʽ ʥʘʥʦʢʦʤʧʦʟʠʮʽʡ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʥʘʥʦʩʪʨʫʢʪʫʨʦʚʘʥʽ ʧʦʨʦʰʢʠ ʪʘ ʢʦʣʦʾʜʥʽ ʨʦʟʯʠʥʠ [4].  

ɼʦʩʣʽʜʞʝʥʥʷ ʟ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʨʦʟʨʦʙʢʠ (ʌʈ) ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʻ ʥʝʨʦʟʨʠʚʥʦ 

ʧʦʚôʷʟʘʥʽ ʟ ʤʝʪʦʜʘʤʠ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ (ʄʂʗ). ɹʝʟ ʨʦʟʨʦʙʢʠ ʄʂʗ, ʟʦʢʨʝʤʘ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ, 

ʷʢ ʤʝʪʦʜʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʛʦ ʽʥʛʨʝʜʽʻʥʪʘ, ʥʝ ʤʦʞʥʘ 

ʜʦʩʣʽʜʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʧʨʦʪʷʛʦʤ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ 

ʪʝʨʤʽʥ ʾʭ ʧʨʠʜʘʪʥʦʩʪʽ. ʉʢʣʘʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʄʂʗ ʥʘ ʥʘʥʦʢʦʤʧʦʟʠʮʽʾ ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ ʟʘʩʦʙʽʚ 

ʟ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʤʝʪʘʣʽʚ ʧʦʚôʷʟʘʥʘ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟ ʪʠʤ, ʱʦ ʥʘʥʦʢʦʤʧʦʟʠʮʽʾ, ʩʪʚʦʨʝʥʽ 

ʨʽʟʥʠʤʠ ʨʦʟʨʦʙʥʠʢʘʤʠ ʟ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ, ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʨʽʟʥʠʤʠ; 

ʚʦʥʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʥʘʥʦʯʘʩʪʠʥʢʠ ʫ ʥʘʥʦʧʦʨʠʩʪʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʥʘʥʦʜʠʩʧʝʨʩʽʾ (ʢʦʣʦʾʜʠ), 

ʥʘʥʦʩʪʨʫʢʪʫʨʦʚʘʥʽ ʧʦʚʝʨʭʥʽ, ʥʘʥʦʢʨʠʩʪʘʣʠ, ʥʘʥʦʢʣʘʩʪʝʨʠ ʪʘ ʽʥʰʽ.  

ʊʦʤʫ ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʄʂʗ ʜʦʮʽʣʴʥʦ ʩʧʦʯʘʪʢʫ ʧʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ 

ʥʘʥʦʢʦʤʧʦʟʠʮʽʾ, ʟʘʩʪʦʩʦʚʫʶʯʠ, ʥʘʧʨʠʢʣʘʜ, ʤʝʪʦʜ ʨʝʥʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʷʢʠʡ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʠʪʠ ʚʢʣʶʯʝʥʥʷ ʥʘʥʦʯʘʩʪʠʥʦʢ ʤʝʪʘʣʽʚ ʫ ʩʪʨʫʢʪʫʨʫ ʘʥʪʠʤʽʢʨʦʙʥʠʭ 

ʨʝʯʦʚʠʥ ʘʙʦ ʟʥʘʭʦʜʞʝʥʥʷ ʾʭ ʥʘ ʧʦʚʝʨʭʥʽ ʢʨʠʩʪʘʣʽʚ ʪʘ ʜʦʩʣʽʜʠʪʠ ʧʨʠʨʦʜʫ ʭʽʤʽʯʥʦʛʦ ʟʚôʷʟʢʫ. 
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ʍʝʤʽʣʶʤʽʥʝʩʮʝʥʪʥʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ  
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*ʂʘʬʝʜʨʘ ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʾ ʭʽʤʽʾ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ,  

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

soul_fly@meta.ua 

ɹʝʥʟʦʾʣʫ ʧʝʨʦʢʩʠʜ (ɹʇ) ï ʘʮʠʣʴʥʠʡ ʦʨʛʘʥʽʯʥʠʡ ʧʝʨʦʢʩʠʜ, ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʭʽʤʽʯʥʽʡ ʪʘ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʫ ʬʘʨʤʘʮʝʪʠʯʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʷʢ ʦʢʠʩʥʠʢ ʪʘ ʫ 

ʤʝʜʠʮʠʥʽ ʚ ʪʝʨʘʧʽʾ ʪʦʧʽʯʥʦʾ ʩʝʙʦʨʝʾ, ʚʫʛʨʦʚʦʛʦ ʚʠʩʠʧʫ ʪʘ ʢʦʤʝʜʦʥʽʚ. ʅʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʢʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ɹʇ ʫ ʩʫʙʩʪʘʥʮʽʾ ʟʘ ʧʨʦʜʫʢʪʦʤ ʨʝʘʢʮʽʾ ʧʝʨʛʽʜʨʦʣʽʟʫ ï 

ʧʝʨʙʝʥʟʦʡʥʦʶ ʢʠʩʣʦʪʦʶ, ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʘʢʪʠʚʘʪʦʨʘ ʨʝʘʢʮʽʾ ï ʛʽʜʨʦʛʝʥ ʧʝʨʦʢʩʠʜʫ (ɻʇ), 

ʤʝʪʦʜʦʤ ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʾ (ʍʃ) ʫ ʜʠʩʢʨʝʪʥʦʤʫ ʨʝʞʠʤʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʘʢʮʽʾ ʦʢʠʩʥʝʥʥʷ 

ʣʶʤʽʥʦʣʫ (ʛʽʜʨʘʟʠʜ 3-ʘʤʽʥʦʬʪʘʣʝʚʦʾ ʢʠʩʣʦʪʠ, ʅ2L) ʷʢ ʽʥʜʠʢʘʪʦʨʥʦʾ. ɺ ʦʩʥʦʚʫ ʤʝʪʦʜʫ 

ʧʦʢʣʘʜʝʥʘ ʣʽʥʽʡʥʘ ʢʦʥʮʝʥʪʨʘʮʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʩʫʤʘʨʥʦʛʦ ʩʚʽʪʽʥʥʷ, ʚʠʥʠʢʘʶʯʦʛʦ ʚ 

ʽʥʜʠʢʘʪʦʨʥʽʡ ʨʝʘʢʮʽʾ ʍʃ ʦʢʠʩʥʝʥʥʷ  ʅ2L, ʚʽʜ ʚʤʽʩʪʫ ɹʇ. 
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ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʪʘ ʧʦʨʷʜʦʢ ʟʤʽʰʫʚʘʥʥʷ ʨʝʘʛʝʥʪʽʚ ʜʣʷ 

ʜʘʥʦʾ ʍʃ ʩʠʩʪʝʤʠ. ɿʘ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʩʫʤʘʨʥʝ ʩʚʽʪʽʥʥʷ (Ɇʭʣ) ʧʨʦʧʦʨʮʽʡʥʝ ʢʦʥʮʝʥʪʨʘʮʽʾ ɹʇ 

ʚ ʽʥʪʝʨʚʘʣʽ 1,0 ï 20,0 ʤʢʤʦʣʴ/ʣ. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ ʙʫʣʦ 

ʨʦʟʨʘʭʦʚʘʥʦ ʨʝʛʨʝʩʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʘʜʫʶʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʘ (æɆʭʣ = (12,8 Ñ 1,1) Ĭ ʩ* (r = 

0,996), ʜʝ æɆʭʣ ʮʝ ʨʽʟʥʠʮʷ ʤʽʞ Ɇʭʣ ʟʘ 2 ʭʚ ʫ ʨʦʙʦʯʦʤʫ ʜʦʩʣʽʜʽ ʪʘ Ɇʭʣ ʟʘ ʪʦʡ ʞʝ ʯʘʩ ʫ ʭʦʣʦʩʪʦʤʫ 

ʜʦʩʣʽʜʽ, ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ɹʇ, ʫʤ. ʦʜ, ʩ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ɹʇ, ʤʢʤʦʣʴ/ʣ; Sb = 0,46; Sa = 4,5; LOQ = 

2,6 ʤʢʤʦʣʴ/ʣ, *y = b Ĭ ʩ + a). ɺʠʷʚʣʝʥʠʡ ʘʢʪʠʚʫʶʯʠʡ ʚʧʣʠʚ ɻʇ ʚ ʍʃ ʨʝʘʢʮʽʾ ʦʢʠʩʥʝʥʥʷ H2L 

ɹʇ ʫ ʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʜʦʟʚʦʣʠʚ ʦʧʨʘʮʶʚʘʪʠ ʤʝʪʦʜʠʢʫ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ɹʇ ʫ 

ʩʫʙʩʪʘʥʮʽʾ. ɺʽʜʥʦʩʥʝ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʥʝ ʧʝʨʝʚʠʱʫʻ Ñ1,79% (ʧʨʘʚʠʣʴʥʽʩʪʴ, ŭ = 0,46%). 
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ɺʠʚʯʝʥʥʷ ʧʨʦʪʠʚʠʨʘʟʢʦʚʦ ʾʘʢʪʠʚʥʦʩʪ ̔ʧʨʝʧʘʨʘʪʫ çʧʨʦʧʣʘʥʪʤʝʜè ʛʦʩʪʨʦ ʾʩʧʠʨʪʦ-

ʧʨʝʜʥʟ̔ʦʣʦʥʦʚʦ ʾʚʠʨʘʟʢʠ ʰʣʫʥʢʘ ʫ ʱʫʨʚ̔ ʫ ʧʦʨʚ̔ʥʷʥʥʽ ʟ ʘʣʴʪʘʥʦʤ ʪʘ ʦʣʽʻʶ ʦʙʣʽʧʠʭʠ 

ɹʦʛʜʘʥ ʅ.ʉ.*, ʊʠʭʦʥʦʚ ʆ.ɯ.  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

*ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʽʜʦʤʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽʩʪʶ ʜʽʾ ʪʘ ʚʠʩʦʢʦʶ ʙʝʟʧʝʯʥʽʩʪʶ ʟ ʧʨʦʬʽʣʘʢʪʠʯʥʦʶ ʤʝʪʦʶ ʽ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʚʠʨʘʟʢʦʚʦʾ ʭʚʦʨʦʙʠ ʰʣʫʥʢʘ (ɺʍʐ) ʪʘ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ (ɼʇʂ), ʻ ʘʢʪʫʘʣʴʥʠʤ. ʇʦ-

ʧʝʨʰʝ, ʮʝ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʙʝʟʧʝʢʠ ʪʝʨʘʧʽʾ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʣʽʢʫʚʘʥʥʽ ʭʨʦʥʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʦʩʦʙʣʠʚʦ ʚ ʧʝʜʽʘʪʨʽʾ ʪʘ ʛʝʨʦʥʪʦʣʦʛʽʾ. ɻʨʘʥʠʯʥʦ ʥʠʟʴʢʘ ʪʦʢʩʠʯʥʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʜʦʟʚʦʣʷʻ ʧʨʠʟʥʘʯʘʪʠ ʾʭ ʪʨʠʚʘʣʠʤʠ ʢʫʨʩʘʤʠ ʚ ʩʢʣʘʜʥʠʭ ʘʙʦ ʙʽʣʴʰ 

ʧʨʦʩʪʠʭ ʢʦʤʙʽʥʘʮʽʷʭ ʜʣʷ ʧʨʦʪʠʨʝʮʠʜʠʚʥʦʛʦ ʘʙʦ ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʇʦ-ʜʨʫʛʝ, 

ʙʘʛʘʪʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʮʠʭ ʟʘʩʦʙʽʚ ʟʘʙʝʟʧʝʯʫʻ ʧʦʣʽʚʘʣʝʥʪʥʽʩʪʴ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʠʨʘʟʥʦʩʪʽ ʦʩʥʦʚʥʠʭ ʣʽʢʫʚʘʣʴʥʠʭ ʝʬʝʢʪʽʚ 

ʪʘ ʤôʷʢʦ ʽ ʙʝʟʧʝʯʥʦ ʚʧʣʠʚʘʪʠ ʦʜʥʦʯʘʩʥʦ ʥʘ ʙʘʛʘʪʦ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ, ʪʘʢ ʯʠ ʽʥʘʢʰʝ ʚʪʷʛʥʫʪʠʭ 

ʫ ʧʘʪʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ. ɿʘʩʦʙʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ ʤʦʥʦʪʝʨʘʧʽʾ ʤʦʞʫʪʴ ʟʥʘʡʪʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ɺʍʐ, ʚ ʧʝʨʽʦʜ ʟʘʛʦʩʪʨʝʥʥʷ ī ʚ ʷʢʦʩʪʽ ʜʦʜʘʪʢʦʚʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʚ ʧʦʻʜʥʘʥʥʽ ï ʚʽʜʭʽʜ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʠʥʪʝʪʠʯʥʠʤʠ ʢʩʝʥʦʙʽʦʪʠʢʘʤʠ ʮʽʣʢʦʤ ʤʦʞʝ 

ʙʫʪʠ ʚʠʧʨʘʚʜʘʥʠʡ. 

ʅʘʷʚʥʽʩʪʴ ʫ ʩʢʣʘʜʽ ʧʨʝʧʘʨʘʪʫ çʇʨʦʧʣʘʥʪʤʝʜè ʩʫʢʫʧʥʦʩʪʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ 

(ɹɸʈ) ʦʙʫʤʦʚʣʶʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʝʬʝʢʪʽʚ: ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ, ʨʝʧʘʨʘʪʠʚʥʠʡ, 

ʽʤʫʥʦʩʪʠʤʫʣʶʶʯʠʡ ʪʘ ʧʨʦʪʠʤʽʢʨʦʙʥʠʡ, ʢʘʧʽʣʷʨʦʟʤʽʮʥʶʶʯʠʡ, ʧʨʦʪʠʚʦʚʽʨʫʩʥʠʡ ʽ ʪ.ʧ. 

ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʻ ʚʠʚʯʝʥʥʷ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʝʧʘʨʘʪʫ 

çʇʨʦʧʣʘʥʪʤʝʜè, ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʨʦʪʠ ʚʠʨʘʟʢʦʚʦʛʦ ʟʘʩʦʙʫ ʧʨʠ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʩʪʘʥʘʭ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʠʨʘʟʢʦʫʪʚʦʨʝʥʥʷʤ. 

ʇʨʦʪʠʚʠʨʘʟʢʦʚʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʝʧʘʨʘʪʫ çʇʨʦʧʣʘʥʪʤʝʜè ʧʦʨʽʚʥʶʚʘʣʠ ʟ ʘʢʪʠʚʥʽʩʪʶ 

ʧʨʝʧʘʨʘʪʽʚ ʦʣʽʾ ʦʙʣʽʧʠʭʠ ʫ ʜʦʟʽ 500 ʤʛ/ʢʛ (çʌʽʪʦʣʽʢè, ʋʢʨʘʾʥʠ) ʪʘ ʘʣʴʪʘʥʫ ʫ ʜʦʟʽ 1 ʤʛ/ʢʛ 

(ʘʣʴʪʘʥ, ʪʘʙʣʝʪʢʠ, ʚʢʨʠʪʽ ʦʙʦʣʦʥʢʦʶ, ɿɸʊ ʅɺʎ çɹʦʨʱʘʛʽʚʩʴʢʠʡ ʍʌɿè, ʋʢʨʘʾʥʘ), ʷʢʽ ʦʙʠʨʘʣʠ 

ʷʢ ʨʝʬʝʨʝʥʪ-ʧʨʝʧʘʨʘʪʠ ʪʦʤʫ, ʱʦ ʜʘʥʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ, ʟʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʤʘʶʪʴ 

ʧʨʦʪʠʚʠʨʘʟʢʦʚʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʟʘ ʫʩʧʽʭʦʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ɺʍʐ ʪʘ ɼʇʂ ʚ ʢʣʽʥʽʯʥʽʡ 

ʧʨʘʢʪʠʮʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʽ, ʘ ʪʘʢʦʞ ʻ ʘʥʘʣʦʛʘʤʠ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ (ʧʨʝʧʘʨʘʪʠ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ). 
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ɼʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʽʣʠʭ ʥʝʣʽʥʽʡʥʠʭ ʱʫʨʘʭ ʤʘʩʦʶ 200-250 ʛ, ʷʢʠʭ ʧʝʨʝʜʯʘʩʥʦ 

ʚʠʪʨʠʤʘʣʠ 24 ʛʦʜʠʥʠ ʥʘ ʛʦʣʦʜʥʽʡ ʜʽʻʪʽ ʙʝʟ ʦʙʤʝʞʝʥʥʷ ʧʠʪʪʷ ʚʦʜʠ. ʉʧʠʨʪʦ-ʧʨʝʜʥʽʟʦʣʦʥʦʚʫ 

ʩʫʤʽʰ (ʧʨʝʜʥʽʟʦʣʦʥ (ʇʨʝʜʥʽʟʦʣʦʥ-ɼʘʨʥʠʮʷ, ʪʘʙʣʝʪʢʠ ʧʦ 5 ʤʛ ˉ40, ɿɸʊ çʌʌ çɼʘʨʥʠʮʷè) ʚ 

ʜʦʟʽ 20 ʤʛ/ʢʛ ʪʘ ʝʪʠʣʦʚʠʡ ʩʧʠʨʪ (80% ʽʟ ʨʦʟʨʘʭʫʥʢʫ 0,6 ʤʣ ʥʘ 100 ʛ ʤʘʩʠ ʱʫʨʘ) ʚʚʦʜʠʣʠ 

ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʦ ʦʜʥʦʯʘʩʥʦ ʦʜʥʦʨʘʟʦʚʦ.  

ɺʩʴʦʛʦ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 5 ʛʨʫʧ ʱʫʨʽʚ ʧʦ 10 ʪʚʘʨʠʥ ʚ ʢʦʞʥʽʡ : 1 ʛʨʫʧʘ 

ī ʽʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴ, 2 ʛʨʫʧʘ ī ʢʦʥʪʨʦʣʴʥʘ ʧʘʪʦʣʦʛʽʷ, 3 ī ʛʨʫʧʘ ī ʪʚʘʨʠʥʠ, ʷʢʠʤ ʚʚʦʜʠʣʠ 

ʌɻʇʇ ʫ ʜʦʟʽ 15 ʤʛ-ʢʛ ʫ ʣʽʢʫʚʘʣʴʥʦʤʫ ʨʝʞʠʤʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʷʚʣʝʥʘ ʚʠʨʘʞʝʥʘ ʧʨʦʪʠʚʠʨʘʟʢʦʚʘ ʜʽʷ ʧʨʝʧʘʨʘʪʫ çʇʨʦʧʣʘʥʪʤʝʜè ʥʘ 

ʩʧʠʨʪʦ-ʧʨʝʜʥʽʟʦʣʦʥʦʚʽʡ ʤʦʜʝʣʽ ʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʧʨʦʪʠ ʚʠʨʘʟʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʚʽʥ ʧʝʨʝʚʠʱʫʻ ʬʘʨʤʘʢʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʦʣʽʾ ʦʙʣʽʧʠʭʠ ʪʘ ʙʣʠʟʴʢʠʡ ʜʦ ʘʢʪʠʚʥʦʩʪʽ ʘʣʴʪʘʥʫ. 

ʇʨʝʧʘʨʘʪ çʇʨʦʧʣʘʥʪʤʝʜè ʪʘʢʦʞ ʚʠʷʚʣʷʻ ʧʨʦʪʠʚʠʨʘʟʢʦʚʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʠ ʣʽʢʫʚʘʣʴʥʦʤʫ 

ʨʝʞʠʤʽ ʚʚʝʜʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʟ ʣʽʢʫʚʘʣʴʥʦʶ ʤʝʪʦʶ ʫ ʧʝʨʽʦʜ 

ʟʘʛʦʩʪʨʝʥʥʷ. 

ɸʥʘʣʽʟʫʶʯʠ ʚʠʱʝʥʘʚʝʜʝʥʝ, ʜʣʷ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʚʯʘʻ ʤʦʛʦ ʧʨʝʧʘʨʘʪʫ 

ʥʝʦʙʭʽʜʥʦ ʡʦʛʦ ʧʦʜʘʣʴʰʝ ʫʛʣʫʙʣʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʤʦʜʝʣʷʭ ʩʝʨʦʪʦʥʽʥʦʚʦʾ, ʭʨʦʥʽʯʥʦʾ 

ʛʽʜʨʦʢʦʨʪʠʟʦʥʦʚʦʾ ʚʠʨʘʟʢʠ, ʛʦʩʪʨʦʾ ʽʥʜʦʤʝʪʘʮʠʥʦʚʦʾ ʪʘ ʜʠʢʣʦʬʝʥʘʢʦʚʦʾ ʚʠʨʘʟʦʢ ʫ ʱʫʨʽʚ. 
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ɺʠʙʽʨ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʚʠʨʦʙʥʠʮʪʚʘ ʢʠʰʢʦʚʦʨʦʟʯʠʥʥʠʭ ʪʘʙʣʝʪʦʢ ʥʘ ʦʩʥʦʚʽ 

ʛʽʛʨʦʩʢʦʧʽʯʥʦʾ ʩʫʙʩʪʘʥʮʽʾ ʘʜʝʤʝʪʠʦʥʽʥ 1,4-ʙʫʪʘʥʜʽʦʥʩʫʣʴʬʦʥʘʪʫ 

ɹʫʨʜʘʢ ʂ.ʉ.1, ʗʨʥʠʭ ʊ.ɻ2., ɹʦʨʱʝʚʩʴʢʘ ʄ.ɯ.1 

1ʇɸʊ çʌʘʨʤʘʢè, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

2ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

K.Burdak@farmak.ua 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʽʛʨʦʩʢʦʧʽʯʥʠʭ ʩʫʙʩʪʘʥʮʽʡ ʫ ʚʠʛʦʪʦʚʣʝʥʽ ʪʘʙʣʝʪʦʢ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻ 

ʧʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ. ɼʽʶʯʘ ʨʝʯʦʚʠʥʘ ʪʘʙʣʝʪʢʠ ʪʠʧʫ çɻʝʧʪʨʘʣè - ʘʜʝʤʝʪʠʦʥʽʥ 1,4-

ʙʫʪʘʥʜʽʦʥʩʫʣʴʬʦʥʘʪ. ɺʦʥʘ ʻ ʩʫʙʩʪʘʥʮʽʻʶ ʛʽʛʨʦʩʢʦʧʽʯʥʦʶ, ʢʦʪʨʘ ʩʢʣʘʜʘʻ ʤʘʡʞʝ 90% ʚʽʜ ʤʘʩʠ 

ʪʘʙʣʝʪʢʠ. ʊʦʤʫ ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʝʭʥʦʣʦʛʽʾ ʦʪʨʠʤʘʥʥʷ ʪʚʝʨʜʦʾ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ ʚʘʞʣʠʚʦ ʙʫʣʦ 

ʧʽʜʽʙʨʘʪʠ ʫʤʦʚʠ, ʢʦʪʨʽ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʙ ʟʙʝʨʝʞʝʥʽʩʪʴ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʩʫʙʩʪʘʥʮʽʾ. ʊʘʢʠʤʠ ʫʤʦʚʘʤʠ ʻ ʢʦʥʪʨʦʣʴ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʧʦʯʘʪʢʦʚʠʭ 

ʝʪʘʧʽʚ ʚʠʨʦʙʥʠʮʪʚʘ (ʟʚʘʞʫʚʘʥʥʷ, ʧʨʦʩʽʶʚʘʥʥʷ, ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʪʦʱʦ). ʆʜʝʨʞʘʥʽ ʧʨʝʧʘʨʘʪʠ 

ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʬʨʘʯʝʨʚʦʥʦʾ ʩʧʝʢʪʨʦʩʢʦʧʽʾ (ʽʥʬʨʘʯʝʨʚʦʥʠʡ ʌʫʨôʻ 

ʩʧʝʢʪʨʦʤʝʪʨ Nicolet IS50 Thermo), ʜʠʬʝʨʝʥʮʽʡʥʦʾ ʩʢʘʥʫʶʯʦʾ ʢʘʣʦʨʠʤʝʪʨʽʾ (ʧʨʠʣʘʜ Q2000 TA 

Instruments). ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʶʚʘʣʠʩʷ ʟ ʜʘʥʠʤʠ, ʦʜʝʨʞʘʥʠʤʠ ʧʨʠ ʚʠʚʯʝʥʥʽ 

ʧʨʝʧʘʨʘʪʫ-ʧʦʨʽʚʥʷʥʥʷ çɻʝʧʪʨʘʣè (ʬ. çAbbott SpAè, ɯʪʘʣʽʷ). ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʢʨʘʱʠʤʠ ʫʤʦʚʘʤʠ ʦʜʝʨʞʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ʻ ʚʽʜʥʦʩʥʘ 

ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ 20% ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ +20ęʉ. ʉʧʝʢʪʨʠ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʧʦʛʣʠʥʘʥʥʷ (ʨʠʩ.1.) 

ʧʨʝʧʘʨʘʪʽʚ ʩʧʽʚʧʘʜʘʶʪʴ ʟʘ ʯʘʩʪʦʪʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʩʤʫʛ. ʉʤʫʛʠ ʚ ʦʙʣʘʩʪʽ 

3600-3200 ʩʤ-1 ʪʘ 1800-1500 ʩʤ-1, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʣʠʚʘʥʥʷʤ ʆ-ʅ ʛʨʫʧ, ʧʦʚʥʽʩʪʶ 

ʩʧʽʚʧʘʜʘʶʪʴ ʷʢ ʟʘ ʯʘʩʪʦʪʥʠʤ ʧʦʣʦʞʝʥʥʷʤ, ʪʘʢ ʽ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ. 
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ʈʠʩ. 1 ʉʧʝʢʪʨʠ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʧʦʛʣʠʥʘʥʥʷ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʠʡ ʥʘʤʠ ʧʨʝʧʘʨʘʪ ʧʦʚʥʽʩʪʶ ʽʜʝʥʪʠʯʥʠʡ ʦʨʠʛʽʥʘʣʴʥʦʤʫ ʟʘ 

ʢʦʤʧʦʥʝʥʪʥʠʤ ʩʢʣʘʜʦʤ ʪʘ ʤʽʩʪʠʪʴ ʦʜʥʘʢʦʚʫ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʽʜʽʙʨʘʥʽ 

ʫʤʦʚʠ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʪʨʠʤʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ʥʘʣʝʞʥʦʾ ʷʢʦʩʪʽ.  

mailto:K.Burdak@farmak.ua
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ʆʜʝʨʞʘʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʥʘʩʪʦʡʢʠ ʪʨʘʚʠ  

ʢʫʥʠʯʥʠʢʘ ʟʚʠʯʘʡʥʦʛʦ ʪʘ ʪʨʘʚʠ ʱʫʯʥʠʢʘ ʜʝʨʥʠʩʪʦʛʦ 

ɹʫʨʣʘʢʘ ɯ.ʉ., ʂʠʩʣʠʯʝʥʢʦ ɺ.ʉ. 

ʂʘʬʝʜʨʘ ʙʽʦʣʦʛʽʾ, ʢʘʬʝʜʨʘ ʭʽʤʽʾ ʧʨʠʨʦʜʥʠʭ ʩʧʦʣʫʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

i_burlaka@list.ru  

 

ʂʫʥʠʯʥʠʢ ʟʚʠʯʘʡʥʠʡ ï Calamagrostis epigeios (L.) Roth., ʙʘʛʘʪʦʨʽʯʥʘ ʪʨʘʚôʷʥʠʩʪʘ 

ʜʠʢʦʨʦʩʣʘ ʨʦʩʣʠʥʘ ʨʦʜʠʥʠ Poaceae, ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, 

ʙʫʜʫʯʠ ʧʨʠ ʮʴʦʤʫ ʥʘʡʤʘʩʦʚʽʰʠʤ ʚʠʜʦʤ ʟ ʢʫʥʠʯʥʠʢʽʚ. ʄʘʻ ʚʝʣʠʢʝ ʨʦʟʤʘʾʪʪʷ ʧʽʜʚʠʜʽʚ ʽ ʬʦʨʤ 

[2]. ʑʫʯʥʠʢ ʜʝʨʥʠʩʪʠʡ ï Deschampsia caespitosa (L.) P. Beauv. ʎʝ ʙʘʛʘʪʦʨʽʯʥʘ ʜʝʨʥʦʚʠʥʥʘ 

ʪʨʘʚ`ʷʥʠʩʪʘ ʨʦʩʣʠʥʘ ʨʦʜʠʥʠ Poaceae, ʷʢʘ ʧʦʰʠʨʝʥʘ ʚ ʋʢʨʘʾʥʽ, ɭʚʨʦʧʽ, ɸʟʽʾ, ɸʬʨʠʮʽ, 

ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ ʽ ɸʚʩʪʨʘʣʽʾ, ʷʢ ʟʘʥʦʩʥʘ ï ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘ ʧʽʚʜʥʽ ɼʘʣʝʢʦʛʦ ʉʭʦʜʫ. ʈʦʩʪʝ ʥʘ  

ʩʫʭʦʜʽʣʴʥʠʭ, ʟʘʧʣʘʚʥʠʭ ʪʘ ʩʠʨʠʭ ʣʫʢʘʭ, ʧʦ ʙʝʨʝʛʘʭ ʚʦʜʦʡʤʠʱ, ʥʘ ʛʘʣʷʚʠʥʘʭ, ʫ ʨʦʟʨʽʜʞʝʥʠʭ 

ʣʽʩʘʭ, ʧʦ ʢʘʥʘʚʘʭ ʽ ʙʦʣʦʪʘʭ [2]. ʋ ʪʨʘʚʽ ʢʫʥʠʯʥʠʢʘ ʟʚʠʯʘʡʥʦʛʦ ʽ ʪʨʘʚʽ ʱʫʯʥʠʢʘ ʜʝʨʥʠʩʪʦʛʦ 

ʤʽʩʪʷʪʴʩʷ: ʧʨʦʪʝʾʥʠ; ʛʽʜʨʦʢʩʠʢʦʨʠʯʥʽ ʢʠʩʣʦʪʠ: ʭʣʦʨʦʛʝʥʦʚʘ, ʢʫʤʘʨʦʚʘ, ʬʝʨʫʣʦʚʘ; ʬʣʘʚʦʥʦʾʜʠ: 

ʣʶʪʝʦʣʽʥ, ʘʧʽʛʝʥʽʥ, ʪʨʠʮʠʥ.  ʂʦʨʝʥʝʚʠʱʘ ʥʘʢʦʧʠʯʫʶʪʴ ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ ʪʘ ʾʭ ʧʦʭʽʜʥʽ, ʩʦʣʽ 

ʷʙʣʫʯʥʦʾ ʽ ʣʠʤʦʥʥʦʾ ʢʠʩʣʦʪ [1]. ʌʘʨʤʘʮʝʚʪʠʯʥʦʁ ʧʨʦʤʠʩʣʦʚʽʩʪʶ ʋʢʨʘʾʥʠ ʥʘ ʦʩʥʦʚ ̔ʮʠʭ 

ʚʠʜ̔ʚ ʩʠʨʦʚʠʥʠ ʚʠʧʫʩʢʘʻʪʴʩʷ ʧʨʦʪʠʚʽʨʫʩʥʠʡ ʧʨʝʧʘʨʘʪ ʇʨʦʪʝʬʣʘʟʠʜ [6]. ʇʦʧʝʨʝʜʥʽʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʥʘʤʠ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʧʦʢʘʟʥʠʢʠ ʪʦʪʦʞʥʦʩʪʽ ʪʘ ʜʦʙʨʦʷʢʽʩʥʦʩʪʽ ʪʨʘʚʠ 

ʢʫʥʠʯʥʠʢʘ ʟʚʠʯʘʡʥʦʛʦ ʪʘ ʪʨʘʚʠ ʱʫʯʥʠʢʘ ʜʝʨʥʠʩʪʦʛʦ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʩʠʨʦʚʠʥʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʽ ʜʘʥʽ ʥʘ ʢʘʬʝʜʨʽ ʭʽʤʽʾ ʧʨʠʨʦʜʥʠʭ ʩʧʦʣʫʢ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʩʢʣʘʜ ʽ ʦʜʝʨʞʘʥʦ ʽ ʘʧʨʦʙʦʚʘʥʦ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʥʘʩʪʦʡʢʫ ʪʨʘʚʠ ʢʫʥʠʯʥʠʢʘ 

ʟʚʠʯʘʡʥʦʛʦ ʪʘ ʪʨʘʚʠ ʱʫʯʥʠʢʘ ʜʝʨʥʠʩʪʦʛʦ. ʇʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʥʘʩʪʦʡʢʠ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʩʠʨʦʚʠʥʘ-ʝʢʩʪʨʘʛʝʥʪ ʻ 1:5 ʘʙʦ 1:10, ʘʣʝ ʽʥʦʜʽ ʙʫʚʘʶʪʴ ʽ ʚʠʢʣʶʯʝʥʥʷ ʅʘʤʠ 

ʙʫʣʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʥʘʩʪʦʡʢʠ ʪʨʘʚʠ ʢʫʥʠʯʥʠʢʘ ʟʚʠʯʘʡʥʦʛʦ ʽ 

ʪʨʘʚʠ ʱʫʯʥʠʢʘ ʜʝʨʥʠʩʪʦʛʦ ʦʧʪʠʤʘʣʴʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʩʠʨʦʚʠʥʘ-ʝʢʩʪʨʘʛʝʥʪ ʙʫʣʦ 1:10 ʪʘ 

ʪʨʠʚʘʣʽʩʪʴ ʥʘʩʪʦʶʚʘʥʥʷ ʧʨʦʪʷʛʦʤ 3 ʜʽʙ.  

ʆʜʝʨʞʘʥʥʷ ʥʘʩʪʦʡʢʠ. ɿʚʘʞʫʚʘʣʠ ʧʦ 125,00 ʛ ʪʨʘʚʠ ʢʫʥʠʯʥʠʢʘ ʟʚʠʯʘʡʥʦʛʦ ʪʘ ʪʨʘʚʠ 

ʱʫʯʥʠʢʘ ʜʝʨʥʠʩʪʦʛʦ, ʧʦʜʨʽʙʥʝʥʦʾ ʜʦ ʨʦʟʤʽʨʫ ʯʘʩʪʦʢ, ʷʢʽ ʧʨʦʭʦʜʠʣʠ ʢʨʽʟʴ ʩʠʪʦ ʟ ʜʽʘʤʝʪʨʦʤ 

ʦʪʚʦʨʽʚ 3-5 ʤʤ. ʋ ʟʤʽʰʫʚʘʯ ʜʦʜʘʚʘʣʠ ʪʘʢʫ ʢʽʣʴʢʽʩʪʴ 40 % ʝʪʘʥʦʣʫ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʫ 

ʧʦʛʣʠʥʘʥʥʷ ʝʢʩʪʨʘʛʝʥʪʫ ʩʠʨʦʚʠʥʦʶ 4,25), ʱʦʙ ʦʙ'ʻʤ ʚʠʪʷʞʢʠ ʧʨʠ ʧʝʨʰʦʤʫ ʟʣʠʚʘʥʥʽ ʙʫʚ 

1250 ʤʣ. ʏʝʨʝʟ ʜʦʙʫ ʚʠʪʷʞʢʫ ʧʦʚʥʽʩʪʶ ʟʣʠʚʘʣʠ, ʘ ʩʠʨʦʚʠʥʫ ʟʘʣʠʚʘʣʠ ʩʚʽʞʠʤ ʝʢʩʪʨʘʛʝʥʪʦʤ ʽ 

ʧʽʩʣʷ ʥʘʩʪʦʶʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʜʦʙʠ ʦʪʨʠʤʫʚʘʣʠ ʜʨʫʛʠʡ ʟʣʠʚ. ɸʥʘʣʦʛʽʯʥʦ ʦʪʨʠʤʫʚʘʣʠ ʪʨʝʪʽʡ 
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ʟʣʠʚ. ʋʩʽ ʟʣʠʚʠ ʦʙ'ʻʜʥʫʚʘʣʠ, ʚʽʜʩʪʦʶʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 8 Üʉ ʪʘ ʜʝʢʘʥʪʫʚʘʣʠ. ʅʘʩʪʦʡʢʫ 

ʨʦʟʣʠʚʘʣʠ ʫ ʬʣʘʢʦʥʠ ʟ ʪʝʤʥʦʛʦ ʩʢʣʘ ʧʦ 100 ʤʣ.  

ɿ ʤʝʪʦʶ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʥʘʩʪʦʡʢʠ ʪʨʘʚʠ ʢʫʥʠʯʥʠʢʘ ʟʚʠʯʘʡʥʦʛʦ ʪʘ ʪʨʘʚʠ ʱʫʯʥʠʢʘ 

ʜʝʨʥʠʩʪʦʛʦ ʪʘ ʨʦʟʨʦʙʢʠ ʄʂʗ ʚʠʟʥʘʯʘʣʠ ʨʷʜ ʯʠʩʣʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ 5 ʩʝʨʽʷʭ ʥʘʩʪʦʡʢʠ. 

ʇʘʨʘʤʝʪʨʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʜʣʷ ʥʘʩʪʦʡʢʠ ʪʨʘʚʠ ʢʫʥʠʯʥʠʢʘ ʟʚʠʯʘʡʥʦʛʦ ʪʘ ʪʨʘʚʠ ʱʫʯʥʠʢʘ 

ʜʝʨʥʠʩʪʦʛʦ ʚʠʟʥʘʯʘʣʠʩʷ ʟʛʽʜʥʦ ʜʦ ʚʠʤʦʛ ɼʌʋ [3-5].  

ʆʧʠʩ. ʅʘʩʪʦʡʢʘ ï ʦʜʥʦʨʽʜʥʘ ʧʨʦʟʦʨʘ ʨʽʜʠʥʘ ʙʝʟ ʩʪʦʨʦʥʥʽʭ ʚʢʣʶʯʝʥʴ ʢʦʨʠʯʥʝʚʦʛʦ 

ʢʦʣʴʦʨʫ ʟ ʧʨʠʻʤʥʠʤ ʟʘʧʘʭʦʤ ʽ ʛʽʨʢʫʚʘʪʠʤ ʩʤʘʢʦʤ. 

ɯʜʝʥʪʠʬʽʢʘʮʽʷ. ʌʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ. ɼʦ 3 ʤʣ ʥʘʩʪʦʡʢʠ ʜʦʜʘʚʘʣʠ ʜʝʢʽʣʴʢʘ ʢʨʘʧʝʣʴ 1 % 

ʨʦʟʯʠʥʫ ʬʝʨʫʤʫ (III) ʭʣʦʨʠʜʫ ï ʫʪʚʦʨʶʚʘʣʦʩʷ ʪʝʤʥʦ-ʟʝʣʝʥʝ ʟʘʙʘʨʚʣʝʥʥʷ. ʇʦʣʽʩʘʭʘʨʠʜʠ. 5 ʤʣ 

ʥʘʩʪʦʡʢʠ ʫʧʘʨʶʚʘʣʠ ʜʦ 2 ʤʣ ʽ ʜʦʜʘʚʘʣʠ ʪʨʠʢʨʘʪʥʫ ʢʽʣʴʢʽʩʪʴ 96 % ʝʪʘʥʦʣʫ. ʋʪʚʦʨʶʚʘʚʩʷ 

ʘʤʦʨʬʥʠʡ ʦʩʘʜ. 

ɺʽʜʥʦʩʥʘ ʛʫʩʪʠʥʘ. ɺʠʟʥʘʯʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ, ʥʘʚʝʜʝʥʦʶ ʫ [3]. ɺʽʜʥʦʩʥʘ 

ʛʫʩʪʠʥʘ ʙʫʣʘ ʥʝ ʙʽʣʴʰʝ 1,0 ʛ/ʩʤ3. 

ʉʫʭʠʡ ʟʘʣʠʰʦʢ. ɺʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ, ʥʘʚʝʜʝʥʦʶ ʫ [4]. ʉʫʭʠʡ ʟʘʣʠʰʦʢ ʧʦʚʠʥʝʥ 

ʙʫʪʠ ʥʝ ʤʝʥʰʝ 0,5 %. 

ʆʙ'ʻʤʥʘ ʯʘʩʪʢʘ ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ. ɺʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ, ʥʘʚʝʜʝʥʦʶ ʫ [4]. 

ʆʙ'ʻʤʥʘ ʯʘʩʪʢʘ ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 35 %. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʜʝʨʞʘʥʘ ʥʘʩʪʦʡʢʘ ʚʽʜʧʦʚʽʜʘʣʘ ʚʠʤʦʛʘʤ ɼʌʋ ʟʘ ʚʠʟʥʘʯʝʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ. 
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ɸʢʥʝ (ʩʠʥʦʥʽʤ: ʚʫʛʨʦʚʘ ʭʚʦʨʦʙʘ) ï ʮʝ ʭʨʦʥʽʯʥʝ ʤʫʣʴʪʠʬʘʢʪʦʨʽʘʣʴʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʘʧʘʨʘʪʫ ʩʘʣʴʥʠʭ ʟʘʣʦʟ, ʱʦ ʤʘʥʽʬʝʩʪʫʻ ʧʝʨʝʚʘʞʥʦ ʚ ʧʫʙʝʨʪʘʪʥʦʤʫ ʚʽʮʽ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʛʽʧʝʨʧʨʦʜʫʢʮʽʻʶ ʰʢʽʨʥʦʛʦ ʩʘʣʘ, ʧʦʨʫʰʝʥʥʷʤ ʧʨʦʮʝʩʽʚ ʬʦʣʽʢʫʣʷʨʥʦʾ ʢʝʨʘʪʠʥʽʟʘʮʽʾ, 

ʢʦʣʦʥʽʟʘʮʽʻʶ Propionibacterium acnes ʪʘ ʟʘʧʘʣʝʥʥʷʤ. ɸʢʥʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʝʟʘʧʘʣʴʥʠʤʠ 

(ʢʦʤʝʜʦʥʘʤʠ), ʟʘʧʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʫʨʘʞʝʥʥʷ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʧʘʧʫʣʠ, ʧʫʩʪʫʣʠ, 

ʢʠʩʪʠ ʽ ʚʫʟʣʠ, ʪʘ ʥʘʩʣʽʜʢʘʤʠ ʫ ʚʠʛʣʷʜʽ ʨʫʙʮʽʚ (ʧʦʩʪʘʢʥʝ); ʧʨʠ ʮʴʦʤʫ ʪʠʧʦʚʠʤʠ ʣʦʢʘʣʽʟʘʮʽʷʤʠ 

ʫʨʘʞʝʥʴ ʻ ʦʙʣʠʯʯʷ, ʩʧʠʥʘ ʪʘ ʛʨʫʜʥʘ ʜʽʣʷʥʢʘ [1, 3]. 

ɺ ʦʩʥʦʚʽ ʧʘʪʦʛʝʥʝʟʫ ʘʢʥʝ ʟʥʘʭʦʜʷʪʴʩʷ ʯʦʪʠʨʠ ʧʨʠʥʮʠʧʦʚʽ ʤʝʭʘʥʽʟʤʠ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʷʢ ʚ ʧʦʩʣʽʜʦʚʥʦʤʫ ʧʦʨʷʜʢʫ, ʪʘʢ ʽ ʧʘʨʘʣʝʣʴʥʦ, ʚʟʘʻʤʥʦ ʦʙʪʷʞʫʶʯʠ ʦʜʠʥ ʦʜʥʦʛʦ 

(ʛʽʧʝʨʧʨʦʜʫʢʮʽʷ ʰʢʽʨʥʦʛʦ ʩʘʣʘ, ʧʦʨʫʰʝʥʥʷ ʬʦʣʽʢʫʣʷʨʥʦʾ ʢʝʨʘʪʠʥʽʟʘʮʽʾ (ʟʨʦʛʦʚʽʥʥʷ 

ʬʦʣʽʢʫʣʷʨʥʦʛʦ ʝʧʽʪʝʣʽʶ), ʢʦʣʦʥʽʟʘʮʽʷ Propionibacterium acnes, ʟʘʧʘʣʝʥʥʷ [1].  

ʉʫʯʘʩʥʽ ʟʘʩʦʙʠ ʣʽʢʫʚʘʥʥʷ ʜʘʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʢʣʶʯʘʶʪʴ ʩʠʩʪʝʤʥʫ ʪʘ ʟʦʚʥʽʰʥʶ 

ʪʝʨʘʧʽʶ. ʉʠʩʪʝʤʥʘ ʪʝʨʘʧʽʷ ʧʦʢʘʟʘʥʘ ʧʨʠ ʩʝʨʝʜʥʴʦ-ʽ ʚʘʞʢʦʾ ʬʦʨʤʘʭ ʚʫʛʨʦʚʦʾ ʭʚʦʨʦʙʠ, 

ʦʩʦʙʣʠʚʦ ʚ ʨʘʟʽ ʫʪʚʦʨʝʥʥʷ ʨʫʙʮʽʚ, ʛʽʧʝʨʧʽʛʤʝʥʪʘʮʽʾ ʥʘ ʪʣʽ ʧʩʠʭʦʝʤʦʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ. ɺʦʥʘ 

ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʽ ʘʥʪʠʘʥʜʨʦʛʝʥʥʠʭ ʟʘʩʦʙʽʚ, ʯʘʩʪʦ ʚ 

ʧʦʻʜʥʘʥʥʽ ʟ ʧʨʝʧʘʨʘʪʘʤʠ ʜʣʷ ʤʽʩʮʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʤʦʥʦʪʝʨʘʧʠʶ ʧʨʝʧʘʨʘʪʘʤʠ ʛʨʫʧʠ 

ʨʝʪʠʥʦʾʜʽʚ. 

ɼʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʨʬʶʤʝʨʥʦ-ʢʦʩʤʝʪʠʯʥʠʤʠ ʽ ʬʘʨʤʘʮʝʚʪʠʯʥʠʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʚʠʧʫʩʢʘʶʪʴʩʷ ʨʽʟʥʽ ʤʘʟʽ, ʛʝʣʽ, ʢʨʝʤʠ, ʣʦʩʴʡʦʥʠ, ʪʦʥʽʢʠ ʽ ʪ. ʜ. ɼʦ ʾʭ ʩʢʣʘʜʫ 

ʚʭʦʜʷʪʴ ʪʘʢʽ ʣʽʢʘʨʩʴʢʽ ʨʝʯʦʚʠʥʠ, ʷʢ ʩʽʨʢʘ, ʨʝʟʦʨʮʠʥ, ʩʘʣʽʮʠʣʦʚʘ ʢʠʩʣʦʪʘ, ʤʝʥʪʦʣ, ʙʝʥʟʦʾʣ 

ʧʝʨʦʢʩʠʜ, ʮʠʥʢʫ ʛʽʘʣʫʨʦʥʘʪ, ʢʠʩʣʦʪʘ ʘʟʝʣʘʾʥʦʚʘ, ʪʨʠʪʝʥʦʾʥ, ʪʘ ʽʥ. ɿʘ ʨʝʮʝʧʪʦʤ ʣʽʢʘʨʷ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʘʟʽ ʟ ʘʥʪʠʙʽʦʪʠʢʘʤʠ (ʢʣʽʥʜʘʤʽʮʠʥ, ʝʨʠʪʨʦʤʽʮʠʥ, ʪʝʪʨʘʮʠʢʣʽʥ).  

ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʚʫʛʨʦʚʦʾ ʭʚʦʨʦʙʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ, 

ʷʢʽ ʜʽʶʪʴ ʥʘ ʚʩʽ ʤʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʚʫʛʨʽʚ. ʉʫʯʘʩʥʽ ʤʝʪʦʜʠʢʠ ʣʽʢʫʚʘʥʥʷ 

ʚʫʛʨʦʚʦʛʦ ʚʠʩʠʧʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝ ʣʠʰʝ ʤʽʩʮʝʚʽ ʪʘ ʩʠʩʪʝʤʥʽ ʘʥʪʠʙʽʦʪʠʢʠ, ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʢʦʩʤʝʪʠʯʥʽ ʧʨʝʧʘʨʘʪʠ, ʜʽʻʪʫ. ɯʥʦʜʽ ʣʽʢʫʚʘʥʥʷ ʘʢʥʝ ʚʠʤʘʛʘʻ ʤʦʜʠʬʽʢʘʮʽʾ ʩʧʦʩʦʙʫ ʞʠʪʪʷ: 

ʚʽʜʤʦʚʘ ʚʽʜ ʰʢʽʜʣʠʚʠʭ ʟʚʠʯʦʢ ʽ ʧʦʩʪʽʡʥʠʡ ʧʨʘʚʠʣʴʥʠʡ ʜʦʛʣʷʜʫ ʟʘ ʰʢʽʨʦʶ [1]. 
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ʆʜʥʽʻʶ ʟ ʧʨʦʙʣʝʤ ʚ ʣʽʢʫʚʘʥʥʽ ʘʢʥʝ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʥʦʢʦʤʧʦʥʝʥʪʥʠʭ ʪʦʧʽʯʥʠʭ 

ʘʥʪʠʙʽʦʪʠʢʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʷʢʽ ʚʠʟʠʚʘʶʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʄʽʢʨʦʙʥʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʻ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ 

ʢʣʽʥʽʯʥʦʾ ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ ʘʥʪʠʙʽʦʪʠʢʦʪʝʨʘʧʽʾ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʘʢʥʝ [3]. ʆʜʥʠʤʠ ʽʟ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ 

ʨʝʯʦʚʠʥʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʘ ʩʘʤʝ ʝʬʽʨʥʽ ʦʣʽʾ.  

ɿ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʡʙʽʣʴʰ ʧʨʠʪʘʤʘʥʥʽ ʜʣʷ ʝʬʽʨʥʠʭ ʦʣʽʡ ʻ ʥʘʷʚʥʽʩʪʴ 

ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ, ʘʥʪʠʤʽʢʨʦʙʥʦʾ, ʧʨʦʪʠʚʽʨʫʩʥʦʾ, ʨʝʧʘʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʩʠʥʪʝʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʝʬʽʨʥʽ ʦʣʽʾ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʩʚʦʻʶ ʥʘʪʫʨʘʣʴʥʽʩʪʶ ʽ ʝʬʝʢʪʠʚʥʽʩʪʶ, ʘʜʞʝ 

ʝʬʽʨʥʽ ʦʣʽʾ ʧʨʦʥʠʢʘʶʪʴ ʛʣʠʙʦʢʦ ʚ ʰʘʨʠ ʰʢʽʨʠ ʽ ʜʽʶʪʴ ʥʘ ʧʽʜʰʢʽʨʥʦʤʫ ʨʽʚʥʽ.  

ʇʨʦʥʠʢʘʶʯʠ ʚʩʝʨʝʜʠʥʫ, ʝʬʽʨʥʽ ʦʣʽʾ, ʧʽʜʜʘʶʪʴ ʜʝʩʪʨʫʢʮʽʾ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʽ ʤʝʤʙʨʘʥʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʾʭ ʧʨʦʥʠʢʥʦʩʪʽ  ʡ  ʟʤʝʥʰʝʥʥʷ  ʘʢʪʠʚʥʦʩʪʽ  

ʘʝʨʦʙʥʦʛʦ  ʜʠʭʘʥʥʷ  ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʊʘʢʦʞ, ʧʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʛʽʙʽʶʚʘʥʥʷ ʦʢʨʝʤʠʭ 

ʬʝʨʤʝʥʪʽʚ,  ʥʘʢʦʧʠʯʝʥʥʷ  ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʢʠʩʥʦʛʦ  ʪʘ  ʘʚʪʦʦʢʠʩʣʝʥʥʷ  ʟ ʥʘʩʪʫʧʥʠʤ  ʣʽʟʠʩʦʤ  

ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʢʣʽʪʠʥ  ʫʥʝʤʦʞʣʠʚʣʶʻ  ʨʦʟʚʠʪʦʢ ʩʪʽʡʢʦʩʪʽ  ʙʘʢʪʝʨʽʡ  ʜʦ  ʮʠʭ  ʩʧʦʣʫʢ [2].   

ɺʽʜʦʤʽ ʘʥʪʠʩʝʧʪʠʯʥʽ  ʚʣʘʩʪʠʚʦʩʪʽ  ʝʬʽʨʥʠʭ  ʦʣʽʾ ʜʦʟʚʦʣʷʶʪʴ  ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ  ʾʭ  ʫ 

ʢʦʤʙʽʥʘʮʽʾ  ʟ  ʘʥʪʠʙʽʦʪʠʢʘʤʠ,  ʩʫʣʴʬʘʥʽʣʘʤʽʜʘʤʠ,  ʱʦ  ʜʘʻ  ʤʦʞʣʠʚʽʩʪʴ ʟʥʠʞʫʚʘʪʠ  ʜʦʟʫʚʘʥʥʷ  

ʧʨʝʧʘʨʘʪʽʚ ʯʝʨʝʟ  ʜʦʚʝʜʝʥʠʡ  ʩʠʥʝʨʛʽʟʤ  ʜʽʾ  ʘʥʪʠʙʽʦʪʠʢʽʚ ʽ ʝʬʽʨʥʠʭ ʦʣʽʡ. 

ʉʝʨʝʜ ʝʬʽʨʥʠʭ ʦʣʽʡ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʚʫʛʨʦʚʦʾ ʭʚʦʨʦʙʠ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʽ ʦʣʽʾ ʷʣʽʚʮʶ 

ʟʚʠʯʘʡʥʦʛʦ, ʩʦʩʥʠ, ʢʝʜʨʘ, ʙʝʨʛʘʤʦʪʫ, ʣʘʚʘʥʜʠ, ʛʝʨʘʥʽ, ʨʦʤʘʰʢʠ, ʛʚʦʟʜʠʢʠ, ʝʚʢʘʣʽʧʪʘ, ʣʘʜʘʥʫ, 

ʛʨʝʡʧʬʨʫʪʘ, ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ, ʢʠʧʘʨʠʩʫ, ʣʘʡʤʘ, ʨʦʟʤʘʨʠʥʘ, ʩʘʥʜʘʣʘ, ʣʠʤʦʥʫ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʝʬʽʨʥʽ ʦʣʽʾ, ʦʪʨʠʤʘʥʽ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʣʽʢʘʨʩʴʢʠʭ 

ʨʦʩʣʠʥ ʚʦʣʦʜʽʶʪʴ ʚʠʨʘʞʝʥʠʤʠ ʢʦʤʧʣʝʢʩʥʠʤʠ ʧʨʦʪʠʤʽʢʨʦʙʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʩʪʦʩʦʚʥʦ 

ʙʘʢʪʝʨʽʡ, ʛʨʠʙʽʚ ʽ ʥʘʚʽʪʴ ʚʽʨʫʩʽʚ [2]. ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʠʪʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʬʽʨʥʠʭ ʦʣʽʡ ʧʨʠ ʨʦʟʨʦʙʮʽ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʘʢʥʝ.  

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʄʘʡʦʨʦʚʘ ɸ.ɺ., ʐʘʧʦʚʘʣʦʚ ɺ.ʉ., ɸʭʪʷʤʦʚ ʉ.ʅ. ʋʛʨʝʚʘʷ ʙʦʣʝʟʥʴ ʚ ʧʨʘʢʪʠʢʝ ʚʨʘʯʘ 

ʜʝʨʤʘʪʦʢʦʩʤʝʪʦʣʦʛʘ. ð ʄ.: çʌʠʨʤʘ ʂʘʚʝʣʴè, 2005. ï 143 ʩ. 

2. Bassol®I.H.N. Essential Oils in Combination and Their Antimicrobial Properties / I.H.N. 

Bassol®, H.R. Juliani // Molecules. ï 2012. ï Vol. 17. ï P. 3989-4006. 

3. Colleir Ch., Haper J., Cantell W. The prevalence of acne in adults 20 years and older // J. Am. 

Acad. Dermatol. ð 2008. ð Vol. 58. ð P.56.Danby F.W. Nutrition and acne // Clin. 

Dermatol. ð 2010. ð Vol. 28(6). ð P. 598ï604. 



38 

ɸʥʘʣʽʟ ʢʦʥʪʨʘʢʪʥʠʭ ʚʽʜʥʦʩʠʥ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 
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ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʦʩʥʦʚʥʦʶ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʦʶ ʤʝʪʦʶ, ʷʢʫ ʢʦʤʧʘʥʽʾ ʩʪʘʚʣʷʪʴ ʧʝʨʝʜ 

ʩʦʙʦʶ ʻ ʨʽʩʪ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʪʘ ʧʦʰʫʢ ʥʦʚʠʭ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʩʥʫʶʯʠʭ 

ʢʦʥʪʨʘʢʪʥʠʭ ʚʽʜʥʦʩʠʥ ʤʽʞ yʯacʥʠʢʘʤʠ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʟ ʤʝʪʦʶ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ 

ʥʘʩʝʣʝʥʥʷ ʫ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʘʭ (ʃɿ).   

ʄʝʪʘ ʨʦʙʦʪʠ: ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʽʚ ʢʦʥʪʨʘʢʪʥʠʭ ʚʽʜʥʦʩʠʥ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ-

ʚʠʨʦʙʥʠʢʽʚ ʪʘ ʟʘʷʚʥʠʢʽʚ ʽʤʫʥʦʩʪʠʤʫʣʶʶʯʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ (ɯʉʪʃɿ). ʆʙôʻʢʪʦʤ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʜʘʥʽ ʝʣʝʢʪʨʦʥʥʦʾ ʙʘʟʠ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʃɿ [1]. ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʥʷ: ʧʦʰʫʢ, ʘʥʘʣʽʟ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʤʝʥʪʽʚ 

ʘʣʛʦʨʠʪʤʫ ʘʩʦʨʪʠʤʝʥʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʋʢʨʘʾʥʠ [2].  

ʈʝʟʫʣʴʪʘʪʠ. ʉʪʘʥʦʤ ʥʘ 01.04.2014 ʨʦʢʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 

(ʧʝʨʝʨʝʻʩʪʨʦʚʘʥʦ) 112 ʥʘʡʤʝʥʫʚʘʥʴ ɯʉʪʃɿ ʪʘ 176 ʾʭ ʥʦʤʝʥʢʣʘʪʫʨʥʠʭ ʧʦʟʠʮʽʡ (L03 ï 

çɯʤʫʥʦʩʪʠʤʫʣʷʪʦʨʠè). ɼʘʥʽ ʧʨʝʧʘʨʘʪʠ ʚʠʧʫʩʢʘʶʪʴʩʷ 78 ʚʠʨʦʙʥʠʢʘʤʠ ʟ 20 ʢʨʘʾʥ ʩʚʽʪʫ ʽ 

ʟʘʨʝʻʩʪʨʦʚʘʥʽ 83 ʟʘʷʚʥʠʢʘʤʠ ʟ 21 ʜʝʨʞʘʚʠ. ʅʠʟʢʘ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʥʪʨʘʢʪʥʽ ʬʦʨʤʠ ʚʠʭʦʜʫ ʥʘ ʚʽʪʯʠʟʥʷʥʠʡ ʨʠʥʦʢ ʜʣʷ 45 ʥʘʡʤʝʥʫʚʘʥʴ ɯʉʪʃɿ. 

ɼʣʷ 45 ʢʦʤʧʘʥʽʡ ʮʝ ʻ ʩʧʽʣʴʥʝ ʚʠʨʦʙʥʠʮʪʚʦ (23 ɯʉʪʃɿ), ʜʣʷ 36 ʬʽʨʤ ï ʧʨʦʚʘʜʞʝʥʥʷ ʩʧʽʣʴʥʦʾ 

ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʦʢʨʝʤʘ ʜʣʷ ʧʨʝʧʘʨʘʪʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ, 

ʌʨʘʥʮʽʾ, ʂʠʪʘʶ ʪʘ ɸʨʛʝʥʪʠʥʠ (6 ɯʉʪʃɿ) ʟʘʷʚʥʠʢʘʤʠ ʚʠʩʪʫʧʘʶʪʴ ʢʦʤʧʘʥʽʾ ʋʢʨʘʾʥʠ. 

ʇʨʦʩʫʚʘʥʥʷ ʨʦʩʽʡʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘʢʦʞ ʟʜʽʡʩʥʶʶʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʍʦʨʚʘʪʽʾ (3 ɯʉʪʃɿ), 

ʽʥʜʽʡʩʴʢʠʭ ʪʘ ʢʠʪʘʡʩʴʢʠʭ ï ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ (2 ɯʉʪʃɿ), ʽʪʘʣʽʡʩʴʢʠʭ ï ʃʶʢʩʝʤʙʫʨʛʘ ʪʘ ʂʠʪʘʶ 

(2 ɯʉʪʃɿ), ʥʽʤʝʮʴʢʠʭ ï ʉʐɸ (1 ɯʉʪʃɿ). 

ɺʠʩʥʦʚʦʢ. ɸʜʝʢʚʘʪʥʝ ʥʘʩʠʯʝʥʥʷ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʽʤʫʥʦʩʪʠʤʫʣʶʶʯʠʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʦʙʫʤʦʚʣʶʻ ʩʚʦʻʯʘʩʥʽʩʪʴ ʪʘ ʫʩʧʽʰʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʪʦʤʫ ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʨʠʥʦʢ ʥʦʚʠʭ ʚʽʪʯʠʟʥʷʥʠʭ 

ʽʤʫʥʦʩʪʠʤʫʣʷʪʦʨʽʚ, ʘ ʪʘʢʦʞ ʨʦʟʰʠʨʝʥʥʷ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʫʢʨʘʾʥʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʟ ʚʠʨʦʙʥʠʢʘʤʠ ʘʥʘʣʦʛʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʢʨʘʾʥ ɭʉ ʪʦʱʦ ʻ ʜʦʮʽʣʴʥʠʤʠ. 

ʃʽʪʝʨʘʪʫʨʘ  
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ɹʫʭʪʽʷʨʦʚʘ ɯ.ʇ., ʑʦʢʽʥʘ ʂ.ɻ., ɼʨʦʛʦʚʦʟ ʉ.ʄ. 

ʂʘʬʝʜʨʘ ʬʘʨʤʘʢʦʣʦʛʽʾ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʄ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 
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ɿʘ ʜʘʥʠʤʠ ʄʽʞʥʘʨʦʜʥʦʾ ʬʝʜʝʨʘʮʽʾ ʜʽʘʙʝʪʫ ʩʴʦʛʦʜʥʽ ʢʽʣʴʢʽʩʪʴ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ 

ʜʽʘʙʝʪ (ʎɼ) ʫ ʩʚʽʪʽ ʜʦʩʷʛʣʘ 366 ʤʣʥ, ʘ ʚ 2030 ʨʦʮʽ ʩʪʘʥʦʚʠʪʠʤʝ 552 ʤʣʥ ʦʩʽʙ. ʋ 2012 ʨʦʮʽ ʚ 

ʋʢʨʘʾʥi ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʧʦʥʘʜ 1 ʤʣʥ ʭʚʦʨʠʭ ʥʘ ʎɼ (ʙʣʠʟʴʢʦ 2% ʚiʜ ʫʩʴʦʛʦ ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ), ʟ 

ʥʠʭ 10-15% ʧʨʠʧʘʜʘʻ ʥʘ ʎɼ I ʪʠʧʫ. ʊʦʤʫ ʦʧʪʠʤʽʟʘʮʽʷ ʪʝʨʘʧʽʾ ʎɼ ʻ ʦʜʥʽʻʶ ʟ ʘʢʪʫʘʣʴʥʠʭ 

ʤʝʜʠʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʩʪʽ. 

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʪʝʨʘʧʽʾ ʎɼ I ʪʠʧʫ ʻ ʧʦʩʪʽʡʥʽ ʧʽʜʰʢʽʨʥʽ ʽʥ'ʻʢʮʽʾ ʽʥʩʫʣʽʥʫ 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʷ. ɯʩʥʫʻ ʜʦʩʠʪʴ ʙʘʛʘʪʦ ʩʫʯʘʩʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʽʥʩʫʣʽʥʫ (ʣʶʜʩʴʢʽ ʪʘ 

ʪʚʘʨʠʥʥʽ, ʥʘʧʽʚʩʠʥʪʝʪʠʯʥʽ ʪʘ ʙʽʦʩʠʥʪʝʪʠʯʥʽ). ɸʣʝ ʚʽʜʦʤʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ iʥʩʫʣiʥʦʪʝʨʘʧiʾ 

ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʫʩʢʣʘʜʥʝʥʴ, ʱʦ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʦ ʟʘ ʫʤʦʚ 

ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʪʝʨʘʧʽʾ. ɿʘ ʜʘʥʠʤʠ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʘʪʦʛʝʥʝʟʽ ʎɼ ʦʙʦʭ 

ʪʠʧʽʚ ʚʽʜʽʛʨʘʶʪʴ ʧʨʦʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ, ʘ ʩʘʤʝ, ʽʥʪʝʨʣʝʡʢʽʥ-1 (ɯʃ-1). ɺʽʜʦʤʦ, ʱʦ ɯʃ-1 

ʧʨʠʛʥʽʯʫʻ ʩʪʠʤʫʣʴʦʚʘʥʫ ʛʣʶʢʦʟʦʶ ʩʝʢʨʝʮʽʶ ʽʥʩʫʣʽʥʫ ʪʘ ʧʦʨʫʰʫʻ ʥʦʨʤʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ 

ʦʩʪʨʽʚʮʽʚ ʃʘʥʛʝʨʛʘʥʩʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʚʠʞʠʚʘʥʦʩʪʽ ɓ-ʢʣʽʪʠʥ ʪʘ ʽʥʜʫʢʫʻ ʾʭ 

ʘʧʦʧʪʦʟ. ʊʦʤʫ ʧʨʝʧʘʨʘʪʠ, ʷʢʽ ʟʜʘʪʥʽ ʛʘʣʴʤʫʚʘʪʠ ʩʠʥʪʝʟ ʪʘ ʘʢʪʠʚʥʽʩʪʴ ɯʃ-1,  ʧʽʜʚʠʱʫʚʘʪʠ 

ʚʠʞʠʚʘʥʽʩʪʴ ʪʘ ʥʦʨʤʘʣʽʟʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ɓ-ʢʣʽʪʠʥ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʘʥʪʠʜʽʘʙʝʪʠʯʥʠʤʠ ʟʘʩʦʙʘʤʠ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʛʽʧʦʛʣʽʢʝʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʥʪʘʛʦʥʽʩʪʘ ʨʝʮʝʧʪʦʨʽʚ ɯʃ-1 

ʨʘʣʝʡʢʽʥʫ, ʦʪʨʠʤʘʥʦʛʦ ʫ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʟʴʢʦʤʫ ʅɼɯ ʆʏɹʇ, ʥʘ ʤʦʜʝʣʽ ʚʠʩʦʢʦʜʦʟʦʚʦʛʦ 

ʩʪʨʝʧʪʦʟʦʮʠʥʦʚʦʛʦ ʜʽʘʙʝʪʫ ʚ ʱʫʨʽʚ. 

ɺʠʚʯʝʥʥʷ ʛʽʧʦʛʣʽʢʝʤʽʯʥʦʾ ʜʽʾ ʨʘʣʝʡʢʽʥʫ ʧʨʦʚʦʜʠʣʠ ʫ ʩʧʽʚʩʪʘʚʣʝʥʥʽ ʟ ʧʨʝʧʘʨʘʪʘʤʠ 

ʧʦʨʽʚʥʷʥʥʷ ʽʥʩʫʣʽʥʦʤ (ʬʘʨʤʘʩʫʣʽʥ ʅ ʚʠʨʦʙʥʠʮʪʚʘ ɺɸʊ çʌʘʨʤʘʢè, ʨ-ʥ ʜ/ʽ 100 ʆɼ/ʤʣ ) ʪʘ 

ʤʝʪʬʦʨʤʽʥʦʤ (ʜʽʘʬʦʨʤʽʥ ʚʠʨʦʙʥʠʮʪʚʘ ɺɸʊ çʌʘʨʤʘʢè, ʪʘʙʣ. 0,5 ʛ) ʥʘ ʙʽʣʠʭ ʱʫʨʘʭ ʩʘʤʮʷʭ ʥʘ 

ʤʦʜʝʣʽ ʩʪʨʝʧʪʦʟʦʮʠʥʦʚʦʛʦ ʜʽʘʙʝʪʫ, ʷʢʫ ʚʽʜʪʚʦʨʶʚʘʣʠ ʰʣʷʭʦʤ ʦʜʥʦʨʘʟʦʚʦʛʦ 

ʚʥʫʪʨʽʰʥʴʦʦʯʝʨʝʚʠʥʥʦʛʦ ʚʚʝʜʝʥʥʷʤ ʩʪʨʝʧʪʦʟʦʮʠʥʫ (çSigmaè, ʉʐɸ)  ʚ ʜʦʟʽ 70 ʤʛ/ʢʛ. 

ɼʦʩʣʽʜʞʫʚʘʥʽ ʧʨʝʧʘʨʘʪʠ ʚʚʦʜʠʣʠ ʚ ʣʽʢʫʚʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʯʝʨʝʟ 48 ʛʦʜʠʥ ʧʽʩʣʷ ʚʽʜʪʚʦʨʝʥʥʷ 

ʤʦʜʝʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ ʧʨʦʪʷʛʦʤ 3 ʜʽʙ 1 ʨʘʟ ʥʘ ʜʦʙʫ. ɺ ʷʢʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʛʽʧʦʛʣʽʢʝʤʽʯʥʦʾ ʜʽʾ 

ʦʙʨʘʥʦ ʟʥʠʞʝʥʥʷ ʛʣʽʢʝʤʽʾ ʚ ʜʠʥʘʤʽʮʽ ʪʘ ʧʣʦʱʽ ʧʽʜ ʛʣʽʢʝʤʽʯʥʦʶ ʢʨʠʚʦʶ (ʇɻʂ). ɺʤʽʩʪ ʛʣʶʢʦʟʠ 

ʚ ʢʨʦʚʽ ʦʮʽʥʶʚʘʣʠ ʛʣʶʢʦʟʦʦʢʩʠʜʘʟʥʠʤ ʤʝʪʦʜʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ 

ʛʣʶʢʦʟʠ çɽʢʩʘʥ-ɻè (ʃʠʪʚʘ), ʇɻʂ ʦʙʯʠʩʣʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ 

çMathlabè.  

mailto:acya@ukr.net


40 

ʋ ʪʚʘʨʠʥ ʛʨʫʧʠ ʢʦʥʪʨʦʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ ʧʽʜ ʚʧʣʠʚʦʤ ʩʪʨʝʧʪʦʟʦʮʠʥʫ ʨʽʚʝʥʴ ʙʘʟʘʣʴʥʦʾ 

ʛʽʧʝʨʛʣʽʢʝʤʽʾ ʧʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʠʭ ʪʨʴʦʭ ʜʽʙ ʥʝ ʟʥʠʞʫʚʘʚʩʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʧʦʥʪʘʥʥʦʾ ʨʝʤʽʩʽʾ ʟʘ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʦʾ ʤʦʜʝʣʽ ʜʽʘʙʝʪʫ. ʆʜʥʦʨʘʟʦʚʝ ʚʚʝʜʝʥʥʷ ʨʘʣʝʡʢʽʥʫ ʚ 

ʜʦʟʽ 3 ʤʛ/ʢʛ ʥʝ ʚʠʢʣʠʢʘʣʦ ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʥʠʞʝʥʥʷ ʛʣʽʢʝʤʽʾ, ʘʣʝ ʥʘ ʜʨʫʛʫ ʪʘ ʪʨʝʪʶ ʜʦʙʫ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʛʣʽʢʝʤʽʾ ʚ 1,2 ʪʘ 1,3 ʨʘʟʫ ʧʦʨʽʚʥʷʥʦ ʟ ʘʥʘʣʦʛʽʯʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʛʨʫʧʠ ʢʦʥʪʨʦʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ.  ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʘʣʝʡʢʽʥʫ ʚ ʜʦʟʘʭ 7 ʪʘ 10 ʤʛ/ʢʛ 

ʩʧʨʠʷʣʦ ʜʦʩʪʦʚʽʨʥʦʤʫ ʟʥʠʞʝʥʥʶ ʛʣʽʢʝʤʽʾ ʥʘ ʧʝʨʰʫ ʜʦʙʫ ï ʚ ʩʝʨʝʜʥʴʦʤʫ ʚ 1,3 ʨʘʟʫ, ʥʘ ʜʨʫʛʫ ï 

ʚ 1,6 ʪʘ 1,4 ʨʘʟʫ ʚʽʜʧʦʚʽʜʥʦ, ʥʘ ʪʨʝʪʶ ï ʚ 2 ʪʘ 1,8 ʨʘʟʫ ʚʽʜʧʦʚʽʜʥʦ, ʪʘ ʜʦʩʪʦʚʽʨʥʦʤʫ 

ʟʤʝʥʰʝʥʥʶ ʇɻʂ ʚ 1,5 ʪʘ 1,2 ʨʘʟʫ ʚʽʜʧʦʚʽʜʥʦ. ɿʘ ʥʦʨʤʦʛʣʽʢʝʤʽʯʥʦʶ ʜʽʻʶ (ʚʧʣʠʚʦʤ ʥʘ 

ʙʘʟʘʣʴʥʫ ʛʣʽʢʝʤʽʶ ʪʘ ʇɻʂ) ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʨʝʧʘʨʘʪ ʚ ʫʩʽʭ ʜʦʟʘʭ ʧʦʩʪʫʧʘʚʩʷ ʨʝʬʝʨʝʥʩ-

ʧʨʝʧʘʨʘʪʫ ʽʥʩʫʣʽʥʫ, ʘʣʝ ʚ ʜʦʟʽ 7 ʤʛ/ʢʛ ʜʦʩʪʦʚʽʨʥʦ ʧʝʨʝʚʠʱʫʚʘʚ ʜʽʶ ʤʝʪʬʦʨʤʽʥʫ.  ʅʘ ʪʣʽ 

ʦʜʥʦʨʘʟʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʽʥʩʫʣʽʥʫ ʙʘʟʘʣʴʥʘ ʛʣʽʢʝʤʽʷ ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʟʠʣʘʩʴ ʚʜʚʽʯʽ ʧʦʨʽʚʥʷʥʦ ʟ 

ʚʠʭʽʜʥʠʤ ʨʽʚʥʝʤ. ʇʽʩʣʷ ʜʨʫʛʦʛʦ ʚʚʝʜʝʥʥʷ ʽʥʩʫʣʽʥʫ ʨʽʚʝʥʴ ʙʘʟʘʣʴʥʦʾ ʛʣʽʢʝʤʽʾ ʙʫʚ ʚ 2,9 ʨʘʟʫ 

ʥʠʞʯʠʡ ʟʘ ʚʠʭʽʜʥʠʡ ʨʽʚʝʥʴ. ʅʘ ʪʨʝʪʶ ʜʦʙʫ ʥʦʨʤʦʛʣʽʢʝʤʽʯʥʘ ʜʽʷ ʧʨʝʧʘʨʘʪʫ ʜʦʩʷʛʘʣʘ 

ʧʨʘʢʪʠʯʥʦ 100%. ɿʘ ʛʽʧʦʛʣʽʢʝʤʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʥʘʧʨʠʢʽʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʩʫʣʽʥ ʚ 2,5 ʨʘʟʫ 

ʧʝʨʝʚʠʱʫʚʘʚ ʤʝʪʬʦʨʤʽʥ. ɿʘ ʚʧʣʠʚʦʤ ʥʘ ʇɻʂ ʽʥʩʫʣʽʥ ʚ 1,6 ʨʘʟʫ ʧʝʨʝʚʠʱʫʚʘʚ ʤʝʪʬʦʨʤʽʥ. 

ʄʝʪʬʦʨʤʽʥ ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʚʚʝʜʝʥʥʷ ʚ 1,7 ʨʘʟʫ ʧʦʩʪʫʧʘʚʩʷ ʟʘ ʥʦʨʤʦʛʣʽʢʝʤʽʯʥʦʶ ʜʽʻʶ 

ʽʥʩʫʣʽʥʫ, ʚ 1,2 ʨʘʟʫ ï ʨʘʣʝʡʢʽʥʫ ʚ ʜʦʟʽ 7 ʤʛ/ʢʛ. ʇʽʩʣʷ ʜʨʫʛʦʛʦ ʚʚʝʜʝʥʥʷ ʤʝʪʬʦʨʤʽʥ ʩʧʨʠʯʠʥʠʚ 

ʜʦʩʪʦʚʽʨʥʫ ʛʽʧʦʛʣʽʢʝʤʽʯʥʫ ʜʽʶ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʚ 2,3 ʨʘʟʫ ʧʦʩʪʫʧʘʚʩʷ ʽʥʩʫʣʽʥʫ, ʚ 1,3 ʨʘʟʫ ï 

ʨʘʣʝʡʢʽʥʫ ʚ ʜʦʟʽ 7 ʤʛ/ʢʛ. ʅʘ ʪʣʽ ʪʨʝʪʴʦʛʦ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ ʙʘʟʘʣʴʥʘ ʛʣʽʢʝʤʽʷ ʟʥʠʟʠʣʘʩʴ ʚ 

1,5 ʨʘʟʫ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜʥʠʤ ʨʽʚʥʝʤ. ʇɻʂ ʧʽʜ ʜʽʻʶ ʤʝʪʬʦʨʤʽʥʫ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ 

ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʛʨʫʧʠ ʢʦʥʪʨʦʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ. 

ʆʪʞʝ, ʥʘ ʤʦʜʝʣʽ ʚʠʩʦʢʦʜʦʟʦʚʦʛʦ ʩʪʨʝʧʪʦʟʦʮʠʥʦʚʦʛʦ ʜʽʘʙʝʪʫ ʚ ʱʫʨʽʚ ʟʘ 

ʥʦʨʤʦʛʣʽʢʝʤʽʯʥʦʶ ʜʽʻʶ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʨʝʧʘʨʘʪʠ ʤʦʞʥʦ ʨʦʟʪʘʰʫʚʘʪʠ ʪʘʢ: ʽʥʩʫʣʽʥ > ʨʘʣʝʡʢʽʥ, 

7 ʤʛ/ʢʛ ² ʨʘʣʝʡʢʽʥ, 10 ʤʛ/ʢʛ > ʤʝʪʬʦʨʤʽʥ ² ʨʘʣʝʡʢʽʥ, 3 ʤʛ/ʢʛ. ʅʘʡʚʠʨʘʟʥʽʰʫ ʛʽʧʦʛʣʽʢʝʤʽʯʥʫ 

ʜʽʶ, ʟʘ ʷʢʦʶ ʚʽʥ ʧʝʨʝʚʝʨʰʫʚʘʚ ʤʝʪʬʦʨʤʽʥ, ʭʦʯʘ ʽ ʧʦʩʪʫʧʘʚʩʷ ʜʽʾ ʽʥʩʫʣʽʥʫ,  ʚʠʷʚʠʚ ʨʘʣʝʡʢʽʥ ʚ 

ʜʦʟʽ 7 ʤʛ/ʢʛ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʫʤʦʚʘʭ ʘʙʩʦʣʶʪʥʦʾ ʽʥʩʫʣʽʥʦʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʘʥʪʘʛʦʥʽʩʪ ʨʝʮʝʧʪʦʨʽʚ 

ʽʥʪʝʨʣʝʡʢʽʥʫ-1 ʨʘʣʝʡʢʽʥ ʚ ʜʦʟʽ 7 ʤʛ/ʢʛ ʯʠʥʠʪʴ ʛʽʧʦʛʣʽʢʝʤʽʯʥʫ ʜʽʶ, ʟʘ ʷʢʦʶ ʧʝʨʝʚʘʞʘʻ ʜʽʶ 

ʨʝʬʝʨʝʥʩ-ʧʨʝʧʘʨʘʪʫ ʤʝʪʬʦʨʤʽʥʫ. ʋʤʦʚʥʦ-ʝʬʝʢʪʠʚʥʘ ʜʦʟʘ ʨʘʣʝʡʢʽʥʫ ʟʘ ʛʽʧʦʛʣʽʢʝʤʽʯʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ 7 ʤʛ/ʢʛ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʚ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʡʦʛʦ ʛʽʧʦʛʣʽʢʝʤʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. ʈʘʣʝʡʢʽʥ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʦʤʧʣʝʢʩʥʽʡ ʪʝʨʘʧʽʾ 

ʎɼ I ʪʠʧʫ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʤʝʪʬʦʨʤʽʥʫ, ʘʙʦ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʽʥʩʫʣʽʥʦʤ, ʦʩʢʽʣʴʢʠ ʮʝ ʜʦʟʚʦʣʠʪʴ 

ʦʜʥʦʯʘʩʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʜʝʢʽʣʴʢʘ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʣʘʥʦʢ ʎɼ. 
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Cʦʮʽʘʣʴʥʦ-ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʤʘʨʢʝʪʠʥʛ ʫ ʬʦʨʤʫʚʘʥʥʽ PR-ʩʪʨʘʪʝʛʽʾ 

ʩʫʙôʻʢʪʽʚ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ 

ɺʘʩʠʣʝʥʢʦ ʂ.ɺ., ʆʣʴʭʦʚʩʴʢʘ ɸ.ɹ. 

ʂʘʬʝʜʨʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʤʘʨʢʝʪʠʥʛʫ ʪʘ ʤʝʥʝʜʞʤʝʥʪʫ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

v13_katerina@mail.ru 

ɺ ʫʤʦʚʘʭ ʻʚʨʦʧʝʡʩʴʢʦʾ ʽʥʪʝʛʨʘʮʽʾ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʫ ʬʦʨʤʫʚʘʥʥʽ ʨʠʥʢʦʚʦʾ PR-

ʩʪʨʘʪʝʛʽʾ ʩʫʙôʻʢʪʽʚ ʨʠʥʢʫ ʻ ʢʦʥʮʝʧʮʽʷ ʩʦʮʽʘʣʴʥʦ-ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʤʘʨʢʝʪʠʥʛʫ. ʆʨʽʻʥʪʠʨʠ 

ʩʪʨʘʪʝʛʽʯʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʢʦʥʮʝʧʮʽʾ ʩʦʮʽʘʣʴʥʦ-ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʤʘʨʢʝʪʠʥʛʫ ï 

ʮʝ, ʥʘʩʘʤʧʝʨʝʜ, ʚʠʢʦʥʘʥʥʷ ʦʙʽʮʷʥʦʢ, ʜʘʥʠʭ ʩʧʦʞʠʚʘʯʫ ʚ ʷʢʦʩʪʽ ʙʘʟʦʚʦʛʦ ʧʨʠʥʮʠʧʫ ʙʽʟʥʝʩ-

ʝʪʠʢʠ ʽ ʜʝʤʦʥʩʪʨʘʮʽʾ ʧʦʚʘʛʠ ʜʦ ʩʧʦʞʠʚʘʯʘ. ʉʦʮʽʘʣʴʥʦ-ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʤʘʨʢʝʪʠʥʛ ʻ ʟʥʘʯʠʤʠʤ 

ʟʘʩʦʙʦʤ ʧʨʦʩʫʚʘʥʥʷ ʪʦʚʘʨʽʚ, ʪʦʨʛʦʚʠʭ ʤʘʨʦʢ ʧʽʜʧʨʠʻʤʩʪʚ, ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʩʚʦʾ ʮʽʥʥʦʩʪʽ ʪʘ ʟʨʦʙʠʪʠ ʾʭ ʙʽʣʴʰ ʦʯʝʚʠʜʥʠʤʠ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ. 

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʢʦʥʮʝʧʮʽʾ ʩʦʮʽʘʣʴʥʦ-ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʤʘʨʢʝʪʠʥʛʫ ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʻ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʜʦʩʪʫʧʥʠʤʠ, 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ ʪʘ ʷʢʽʩʥʠʤʠ ʣʽʢʘʤʠ ʟʘ ʫʤʦʚʠ ʟʙʝʨʝʞʝʥʥʷ ʣʶʜʩʴʢʠʭ, ʤʘʪʝʨʽʘʣʴʥʠʭ 

ʪʘ ʽʥʰʠʭ ʨʝʩʫʨʩʽʚ, ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ. 

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʧʨʘʢʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʩʦʮʽʘʣʴʥʦ-ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ 

ʤʘʨʢʝʪʠʥʛʫ ʷʢ ʩʢʣʘʜʦʚʦʾ PR-ʩʪʨʘʪʝʛʽʾ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʘʤʠ 

ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʥʘʧʨʷʤʽʚ ʩʦʮʽʘʣʴʥʦ-ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʤʘʨʢʝʪʠʥʛʫ ʟʘʨʫʙʽʞʥʠʭ 

ʪʘ ʚʽʪʯʠʟʥʷʥʠʭ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʫ ʬʦʨʤʫʚʘʥʥʽ PR-ʩʪʨʘʪʝʛʽʾ. ɺʠʟʥʘʯʝʥʦ, ʱʦ 

ʩʫʙôʻʢʪʠ ʚʽʪʯʠʟʥʷʥʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʟʘ ʦʩʪʘʥʥʽʡ ʯʘʩ ʚʩʝ ʯʘʩʪʽʰʝ ʚʧʨʦʚʘʜʞʫʶʪʴ 

ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʢʦʥʮʝʧʮʽʾ ʩʦʮʽʘʣʴʥʦ-ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʤʘʨʢʝʪʠʥʛʫ ʚ ʧʘʙʣʽʢ ʨʠʣʝʡʰʥʟ 

ʜʽʷʣʴʥʦʩʪʽ. 

ʇʦʽʥʬʦʨʤʦʚʘʥʽʩʪʴ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʱʦʜʦ ʧʨʦʜʫʢʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ, ʘʜʞʝ 

ʩʘʤʝ ʚʽʜ ʮʴʦʛʦ ʟʘʣʝʞʠʪʴ, ʷʢ ʯʘʩʪʦʪʘ ʢʫʧʽʚʣʽ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʪʘʢ ʽ ʨʽʚʝʥʴ ʜʦʚʽʨʠ ʜʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʡʦʛʦ ʊʄ. ʅʘʤʠ ʚʠʟʥʘʯʝʥʦ ʨʽʚʝʥʴ ʧʨʠʭʠʣʴʥʦʩʪʽ ʪʘ ʜʦʚʽʨʠ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʜʦ ʊʄ 

ʚʽʪʯʠʟʥʷʥʠʭ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʰʣʷʭʦʤ ʘʥʢʝʪʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʘʧʪʝʢ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʨʦʤʘʜʩʴʢʽʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʠʭ ʘʧʪʝʢʘʭ ʟʥʘʡʦʤʘ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟ ʪʘʢʠʤʠ 

ʚʽʪʯʠʟʥʷʥʠʤʠ ʬʘʨʤʘʮʝʚʪʠʯʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ: çʌʘʨʤʘʢè, çɼʘʨʥʠʮʷè, çɿʜʦʨʦʚôʷè. ʅʘ ʜʫʤʢʫ 

ʦʧʠʪʘʥʠʭ, ʟʛʘʜʘʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʫʞʝ ʨʝʪʝʣʴʥʦ ʜʦʪʨʠʤʫʶʪʴʩʷ ʦʩʥʦʚʥʠʭ ʘʩʧʝʢʪʽʚ ʩʦʮʽʘʣʴʥʦ-

ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʤʘʨʢʝʪʠʥʛʫ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʩʚʦʻʾ PR-ʩʪʨʘʪʝʛʽʾ.  

ʋʩʧʽʭ ʢʦʤʝʨʮʽʡʥʦʾ ʪʘ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʥʘʯʥʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʟʠʪʠʚʥʦʛʦ ʦʙʨʘʟʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʫ ʩʚʽʜʦʤʦʩʪʽ ʛʨʦʤʘʜʩʴʢʦʩʪʽ. ʊʦʤʫ ʥʘ 
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ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʦʮʽʘʣʴʥʦʛʦ ʽʤʽʜʞʫ ʫʢʨʘʾʥʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ ʣʽʢʽʚ 

ʩʝʨʝʜ ʛʨʦʤʘʜʩʴʢʦʩʪʽ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʚʠʟʥʘʯʠʪʠ ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʩʦʮʽʘʣʴʥʦʛʦ ʽʤʽʜʞʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʨʦʟʨʦʙʠʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʡʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ. 

ʋ ʬʦʨʤʫʚʘʥʥʽ ʩʦʮʽʘʣʴʥʦ-ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ ʤʘʨʢʝʪʠʥʛʦʚʦʾ PR-ʩʪʨʘʪʝʛʽʾ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʝʪʠʯʥʽ ʧʨʠʥʮʠʧʠ ʧʨʦʩʫʚʘʥʥʷ ʣʽʢʽʚ ʥʘ ʨʠʥʦʢ. 

ʉʴʦʛʦʜʥʽ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʜʦʙʨʦʩʦʚʽʩʥʘ ʨʝʢʣʘʤʘ 

ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʷʢʘ ʚʚʦʜʠʪʴ ʚ ʦʤʘʥʫ ʩʧʦʞʠʚʘʯʽʚ ʽ ʟʥʠʞʫʻ ʨʝʡʪʠʥʛ ʩʦʮʽʘʣʴʥʦ-

ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʧʦʟʠʮʽʡ ʧʽʜʧʨʠʻʤʩʪʚ-ʚʠʨʦʙʥʠʢʽʚ. ʇʦʰʠʨʝʥʥʷ ʥʝʧʨʘʚʜʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʣʽʢʽ ʩʪʚʦʨʶʻ ʙʝʟʧʦʩʝʨʝʜʥʶ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʧʦʞʠʚʘʯʘ, ʚʧʣʠʚʘʻ ʥʘ ʡʦʛʦ ʚʠʙʽʨ ʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʚʠʧʨʘʚʜʘʥʠʭ ʚʠʪʨʘʪ. ʅʝʜʦʙʨʦʩʦʚʩ̔ʥʘ ʨʝʢʣʘʤʘ ʣʽʢʽʚ, ʥʝʜʦʪʨʠʤʘʥʥʷ 

ʩʫʙ'ʻʢʪʘʤʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʝʪʠʯʥʠʭ ʥʦʨʤ ʽ ʩʪʘʥʜʘʨʪʽʚ ʨʝʢʣʘʤʠ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʟʘʛʨʦʟʫ 

ʞʠʪʪʶ ʪʘ ʟʜʦʨʦʚ'ʶ ʛʨʦʤʘʜʷʥ. ɿʘ ʜʘʥʠʤʠ ʦʬʽʮʽʡʥʦʛʦ ʚʝʙ-ʧʦʨʪʘʣʫ ɸʄʂ ʋʢʨʘʾʥʠ ʥʘʤʠ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʠʧʘʜʢʠ ʥʝʜʦʙʨʦʩʦʚʽʩʥʦʾ ʨʝʢʣʘʤʠ ʣʽʢʽʚ. ʅʘʡʙʽʣʴʰʝ ʚʠʧʘʜʢʽʚ ʥʝʜʦʙʨʦʩʦʚʽʩʥʦʾ 

ʨʝʢʣʘʤʠ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʟʘʨʫʙʽʞʥʽ ʣʽʢʠ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʠʣʠ ʨʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʢʣʘʜʦʚʠʭ ʬʦʨʤʫʚʘʥʥʷ PR-ʩʪʨʘʪʝʛʽʾ ʚʽʪʯʠʟʥʷʥʠʤʠ ʬʘʨʤʘʮʝʚʪʠʯʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʟ 

ʦʨʽʻʥʪʘʮʽʻʶ ʥʘ ʩʦʮʽʘʣʴʥʦ-ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʤʘʨʢʝʪʠʥʛ. 
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ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʰʣʷʭʦʤ ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʠʪʠ ʥʦʤʝʥʢʣʘʪʫʨʠ ʚʽʪʯʠʟʥʷʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʨʘʮʽʦʥʘʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ, ʧʽʜʚʠʱʠʪʠ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʤʝʥʰʠʪʠ 

ʡʦʛʦ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʑʦʨʽʯʥʦ ʚ ʋʢʨʘʾʥʽ ʚʽʜʭʦʜʘʤʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʬʽʨʥʦʾ ʦʣʽʾ ʰʘʚʣʽʾ ʣʽʢʘʨʩʴʢʦʾ ʩʪʘʶʪʴ ʪʦʥʥʠ ʰʨʦʪʫ ʪʘ ʜʠʩʪʠʣʷʮʽʡʥʦʾ  ʨʽʜʠʥʠ, ʷʢʽ 

ʤʽʩʪʠʪʴ ʱʝ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʣʠʩʪʷ ʰʘʚʣʽʾ ʣʽʢʘʨʩʴʢʦʾ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʧʦʩʣʽʜʦʚʥʦ ʦʪʨʠʤʘʪʠ ʝʬʽʨʥʫ ʦʣʽʶ ʽ ʩʫʭʠʡ ʝʢʩʪʨʘʢʪ. ʅʘ 

ʨʦʟʨʦʙʣʝʥʠʡ ʩʧʦʩʽʙ ʦʜʝʨʞʘʥʥʷ ʩʫʭʦʛʦ ʝʢʩʪʨʘʢʪʫ ʟ ʣʠʩʪʷ ʰʘʚʣʽʾ ʣʽʢʘʨʩʴʢʦʾ ʦʪʨʠʤʘʥʦ ʧʘʪʝʥʪ 

ʋʢʨʘʾʥʠ ˉ 92310. ʆʩʢʽʣʴʢʠ ʧʦʧʝʨʝʜʥʽ ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʝʢʩʪʨʘʢʪ 

ʧʨʦʷʚʣʷʻ ʘʥʪʠʤʽʢʨʦʙʥʫ ʪʘ ʚʠʨʘʞʝʥʫ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʪʦ ʜʦʮʽʣʴʥʦ ʙʫʣʦ ʨʦʟʨʦʙʠʪʠ 

ʧʘʨʘʤʝʪʨʠ ʡʦʛʦ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ . 

ʆʙ'ʻʢʪʦʤ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʩʫʭʠʡ ʝʢʩʪʨʘʢʪ ʟ ʣʠʩʪʷ ʰʘʚʣʽʾ ʣʽʢʘʨʩʴʢʦʾ (Folia S. 

officinalis), ʦʪʨʠʤʘʥʠʡ ʰʣʷʭʦʤ ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ ʣʠʩʪʷ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʝʬʽʨʥʦʾ ʦʣʽʾ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʩʫʭʦʛʦ 

ʝʢʩʪʨʘʢʪʫ ʟ ʣʠʩʪʷ ʰʘʚʣʽʾ ʣʽʢʘʨʩʴʢʦʾ. ɿʛʽʜʥʦ ʦʧʠʩʫ ʝʢʩʪʨʘʢʪ ï ʘʤʦʨʬʥʠʡ ʛʽʛʨʦʩʢʦʧʽʯʥʠʡ 

ʧʦʨʦʰʦʢ ʚʽʜ ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ ʢʦʨʠʯʥʝʚʦʛʦ ʢʦʣʴʦʨʫ, ʟʽ ʩʧʝʮʠʬʽʯʥʠʤ ʟʘʧʘʭʦʤ. 

ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʝʢʩʪʨʘʢʪʫ ʧʨʦʚʦʜʷʪʴ ʤʝʪʦʜʦʤ ʊʐʍ. ʄʝʪʦʜʦʤ ʛʘʟʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ 

ʢʦʥʪʨʦʣʶʶʪʴ ʟʘʣʠʰʢʦʚʫ ʢʽʣʴʢʽʩʪʴ ʩʧʠʨʪʫ ʝʪʠʣʦʚʦʛʦ (ʥʝ ʙʽʣʴʰʝ 1 %). ʗʢ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 

ʷʢʦʩʪʽ ʝʢʩʪʨʘʢʪʫ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʚʪʨʘʪʘ ʚ ʤʘʩʽ ʧʨʠ ʚʠʩʫʰʫʚʘʥʽ (ʥʝ ʙʽʣʴʰʝ 5 %), ʚʤʽʩʪ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ (ʥʝ ʙʽʣʴʰʝ 0,01 %), ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʘ ʯʠʩʪʦʪʘ, ʪʘ ʚʤʽʩʪ ʬʣʘʚʦʥʦʾʜʽʚ (ʥʝ ʤʝʥʰʝ 3 %) ʪʘ 

ʩʫʤʠ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ (ʥʝ ʤʝʥʰʝ 15 %).   

ʆʜʝʨʞʘʥʦ ʯʦʪʠʨʠ ʩʝʨʽʾ ʝʢʩʪʨʘʢʪʫ, ʷʢʽ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʟʛʽʜʥʦ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʧʨʦʝʢʪʫ ʤʝʪʦʜʠʢ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ. ɺʩʽ ʯʦʪʠʨʠ ʩʝʨʽʾ ʝʢʩʪʨʘʢʪʽʚ ʚʽʜʧʦʚʽʜʘʣʠ ʚʠʤʦʛʘʤ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʜʦʢʫʤʝʥʪʫ. ʊʘʢʠʤ ʯʠʥʦʤ ʨʦʟʨʦʙʣʝʥʦ ʧʘʨʘʤʝʪʨʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʩʫʭʦʛʦ 

ʝʢʩʪʨʘʢʪʫ ʟ ʣʠʩʪʷ ʰʘʚʣʽʾ ʣʽʢʘʨʩʴʢʦʾ, ʦʪʨʠʤʘʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ.  
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ɸʥʘʣʽʟ ɹɸʈ ʧʝʨʚʠʥʥʦʛʦ ʩʠʥʪʝʟʫ ʩʠʨʦʚʠʥʠ ʦʛʽʨʢʘ ʧʦʩʽʚʥʦʛʦ 

ɻʘʤʫʣʷ ʆ.ɺ., ʌʝʜʯʝʥʢʦʚʘ ʖ.ɸ., ʍʚʦʨʦʩʪ ʆ.ʇ. 

ʂʘʬʝʜʨʘ ʭʽʤʽʾ ʧʨʠʨʦʜʥʠʭ ʩʧʦʣʫʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

o_gamulya@mail.ru 

ʈʦʜʠʥʘ Cucurbitaceae ʥʘʣʽʯʫʻ ʧʦʥʘʜ 800 ʚʠʜʽʚ, ʷʢʽ ʧʦʰʠʨʝʥʽ ʧʝʨʝʚʘʞʥʦ ʚ ɸʟʽʾ, 

ɸʤʝʨʠʮʽ, ɸʬʨʠʮʽ. ʈʽʜ Cucumis L. ʦʙôʻʜʥʫʻ ʙʣʠʟʴʢʦ 30 ʚʠʜʽʚ, ʚ ʋʢʨʘʾʥʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʮʴʦʛʦ 

ʨʦʜʫ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʣʠʰʝ ʚ ʢʫʣʴʪʫʨʽ. ʅʘʡʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʚʠʜʦʤ ʨʦʜʫ ʻ ʦʛʽʨʦʢ ʧʦʩʽʚʥʠʡ 

(Cucumis sativus L.).  

ʉʠʨʦʚʠʥʘ ʦʛʽʨʢʘ ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʥʘʨʦʜʥʽʡ ʤʝʜʠʮʠʥʽ, ʢʦʩʤʝʪʦʣʦʛʽʾ. 

ɿ ʣʽʢʘʨʩʴʢʦʶ ʤʝʪʦʶ ʟʘʛʦʪʦʚʣʷʶʪʴ ʢʚʽʪʢʠ, ʧʣʦʜʠ (ʦʛʽʨʢʠ), ʘ ʪʘʢʦʞ ʩʽʢ ʧʣʦʜʽʚ, ʰʢʽʨʢʫ, ʥʘʩʽʥʥʷ; 

ʣʠʩʪʷ - ʚʦʩʝʥʠ, ʢʦʣʠ ʚʦʥʠ ʩʪʘʥʫʪʴ ʩʫʭʠʤʠ. ʇʣʦʜʠ ʽ ʣʠʩʪʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽ ʫ ʩʚʽʞʦʤʫ 

ʚʠʛʣʷʜʽ. ʅʘʩʽʥʥʷ ʦʛʽʨʢʘ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʥʘʩʽʥʥʷ ʛʘʨʙʫʟʘ ʚ ʷʢʦʩʪʽ ʛʣʠʩʪʦʛʽʥʥʦʛʦ 

ʟʘʩʦʙʫ. ɺʽʜʚʘʨʠ ʽ ʥʘʩʪʦʡʢʠ ʟʽ ʩʪʝʙʝʣ, ʱʦ ʟʘʛʦʪʦʚʣʷʣʠ ʚʦʩʝʥʠ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʧʣʦʜʽʚ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʤʘʪʦʯʥʠʭ ʪʘ ʛʝʤʦʨʦʾʜʘʣʴʥʠʭ ʢʨʦʚʦʪʝʯʘʭ, ʚʽʜʚʘʨ ʢʚʽʪʦʢ ï ʧʨʠ ʤʘʣʷʨʽʾ. 

ʃʠʩʪʷ, ʩʪʝʙʣʘ ʪʘ ʪʨʘʚʘ ʦʛʽʨʢʘ ʧʨʦʷʚʣʷʶʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ, ʘʥʪʠʜʽʘʨʝʡʥʫ, ʧʨʦʪʠʛʨʠʙʢʦʚʫ, 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ, ʧʨʦʪʠʨʘʢʦʚʫ, ʛʽʧʦʛʣʽʢʝʤʽʯʥʫ ʜʽʶ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ - ʚʠʚʯʝʥʥʷ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʦʩʥʦʚʥʠʭ ʛʨʫʧ ɹɸʈ 

ʧʝʨʚʠʥʥʦʛʦ ʩʠʥʪʝʟʫ ʩʠʨʦʚʠʥʠ (ʣʠʩʪʷ, ʩʪʝʙʝʣ, ʢʚʽʪʦʢ, ʥʘʩʽʥʥʷ) ʦʛʽʨʢʘ ʧʦʩʽʚʥʦʛʦ. ʉʠʨʦʚʠʥʫ 

ʙʫʣʦ ʟʘʛʦʪʦʚʣʝʥʦ ʚ ʯʝʨʚʥʽ-ʩʝʨʧʥʽ 2013-2014 ʨʦʢʘʭ ʥʘ ʨʽʟʥʠʭ ʬʘʟʘʭ ʚʝʛʝʪʘʮʽʾ: 2-3 ʩʧʨʘʚʞʥʽ 

ʣʠʩʪʢʠ, ʬʘʟʘ ʮʚʽʪʽʥʥʷ ʪʘ ʧʣʦʜʦʥʦʰʝʥʥʷ, ʘ ʪʘʢʦʞ ʚ ʧʝʨʽʦʜ ʟʘʢʽʥʯʝʥʥʷ ʚʝʛʝʪʘʮʽʾ. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢʽʩʥʽ ʨʝʘʢʮʽʾ ʪʘ ʤʝʪʦʜʠ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʥʘ ʧʘʧʝʨʽ ʽ ʚ ʪʦʥʢʦʤʫ ʰʘʨʽ ʩʦʨʙʝʥʪʫ, 

ʭʨʦʤʘʪʦ-ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʽʾ, ɺɽʈʍ. 

ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʠʨʦʚʠʥʽ ʦʛʽʨʢʘ ʧʦʩʽʚʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʥʘʷʚʥʽʩʪʴ ʧʽʛʤʝʥʪʽʚ, ʚʽʣʴʥʠʭ ʪʘ ʟʚôʷʟʘʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ, ʦʨʛʘʥʽʯʥʠʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʞʠʨʥʠʭ, 

ʢʠʩʣʦʪ, ʩʧʦʣʫʢ ʬʝʥʦʣʴʥʦʾ ʧʨʠʨʦʜʠ. ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʛʨʫʧ ʧʝʨʚʠʥʥʦʛʦ ʩʠʥʪʝʟʫ 

ʧʨʦʚʦʜʠʣʠ ʥʘʩʪʫʧʥʠʤʠ ʤʝʪʦʜʘʤʠ: ʩʫʤʠ ʭʣʦʨʦʬʽʣʽʚ ʪʘ ʩʫʤʠ ʢʘʨʦʪʠʥʦʾʜʽʚ ï ʤʝʪʦʜʦʤ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ, ʩʫʤʠ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ ʪʘ ʩʫʤʠ ʞʠʨʥʠʭ ʢʠʩʣʦʪ - ʭʨʦʤʘʪʦ-ʤʘʩ-

ʩʧʝʢʪʨʦʤʝʪʨʽʾ, ʘʤʽʥʦʢʠʩʣʦʪ ï ɺɽʈʍ, ʩʫʤʠ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ï ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʚ 

ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʛʘʣʦʚʫ ʢʠʩʣʦʪʫ ʪʘ ʤʝʪʦʜʦʤ ɺɽʈʍ. 

ɺʠʟʥʘʥʦ ʚʤʽʩʪ ʩʫʤʠ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʚ ʣʠʩʪʽ ʦʛʽʨʢʘ - ʥʝ ʤʝʥʰ 1,12 %, ʚ ʩʪʝʙʣʘʭ - 

0,4 %, ʚ ʢʚʽʪʢʘʭ - 0,75 %, ʚ ʥʘʩʽʥʥʽ -  0,1 %; ʬʣʘʚʦʥʦʾʜʽʚ ʚ ʣʠʩʪʽ ʥʝ ʤʝʥʰ 0,81 %, ʚ ʩʪʝʙʣʘʭ - 

0,13 %, ʚ ʢʚʽʪʢʘʭ - 0,13 %.  

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʠʚ ʚʠʟʥʘʯʠʪʠ ʢʨʠʪʝʨʽʾ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʪʘ ʤʝʞʽ 

ʯʠʩʣʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʣʠ. 
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ʈʦʟʨʦʙʢʘ ʩʢʣʘʜʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʢʦʤʙʽʥʦʚʘʥʦʾ ʤʘʟʽ ʜʣʷ  

ʣʽʢʫʚʘʥʥʷ ɯ ʪʘ II  ʬʘʟ ʨʘʥʦʚʦʛʦ ʧʨʦʮʝʩʫ 

ɻʝʨʙʽʥʘ ʅ.ɸ., ʃ.ɹ. ɯʚʘʥʮʠʢ ʃ.ɹ., ɼʤʠʪʨʽʻʚʩʴʢʠʡ ɼ.ɯ. 

ʂʘʬʝʜʨʘ ʟʘʚʦʜʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

n.kondratuk@mail.ru 

ʃʽʢʫʚʘʥʥʷ ʛʥʽʡʥʠʭ ʨʘʥ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ. 

ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʯʠʩʣʝʥʥʠʤʠ ʧʦʙʫʪʦʚʠʤʠ ʪʘ ʚʠʨʦʙʥʠʯʠʤʠ ʪʨʘʚʤʘʤʠ, ʩʪʠʭʽʡʥʠʤʠ ʣʠʭʘʤʠ, 

ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʘʚʘʨʽʷʤʠ, ʘ ʪʘʢʦʞ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʭʽʨʫʨʛʽʯʥʠʭ ʽʥʬʝʢʮʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʩʪʘʪʠʩʪʠʢʠ ʙʣʠʟʴʢʦ 35-40 % 

ʭʚʦʨʠʭ ʭʽʨʫʨʛʽʯʥʠʭ ʩʪʘʮʽʦʥʘʨʽʚ ʩʪʘʥʦʚʣʷʪʴ ʧʘʮʽʻʥʪʠ ʟ ʛʥʽʡʥʦ-ʟʘʧʘʣʴʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ 

ʰʢʽʨʠ, ʙʣʠʟʴʢʦ 30 % ʭʚʦʨʠʭ ʤʘʶʪʴ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʽʥʬʝʢʮʽʡʥʽ ʫʩʢʣʘʜʥʝʥʥʷ, ʘ ʫ ʟʘʛʘʣʴʥʽʡ 

ʩʪʨʫʢʪʫʨʽ ʩʤʝʨʪʥʦʩʪʽ ʢʽʣʴʢʽʩʪʴ ʧʦʤʝʨʣʠʭ ʚʽʜ ʽʥʬʝʢʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʫ ʭʽʨʫʨʛʽʯʥʠʭ 

ʩʪʘʮʽʦʥʘʨʘʭ ʩʷʛʘʻ 42-60 % [6]. ɺʩʝ ʮʝ ʧʝʨʝʢʦʥʣʠʚʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʫʘʣʴʥʽʩʪʴ, ʚʝʣʠʢʝ 

ʩʦʮʽʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʽ ʥʝʚʠʨʽʰʝʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʣʽʢʫʚʘʥʥʷ ʛʥʽʡʥʦʾ ʽʥʬʝʢʮʽʾ ʫ ʭʽʨʫʨʛʽʾ.  

ɿʛʽʜʥʦ ʽʟ ʩʫʯʘʩʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʨʘʥ ʫ I ʪʘ II ʬʘʟʽ 

ʨʘʥʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʚʦʥʠ ʧʦʚʠʥʥʽ ʚʠʷʚʣʷʪʠ ʧʨʦʪʠʤʽʢʨʦʙʥʫ, ʧʨʦʪʠʟʘʧʘʣʴʥʫ, ʜʝʛʽʜʨʘʪʘʮʽʡʥʫ, 

ʟʥʝʙʦʣʶʚʘʣʴʥʫ ʜʽʶ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʟʘʛʦʻʥʥʷ ʨʘʥ.  

ʆʜʥʠʤ ʟ ʤʝʪʦʜʽʚ ʝʬʝʢʪʠʚʥʦʾ ʪʝʨʘʧʽʾ ʨʘʥ ʻ ʤʽʩʮʝʚʝ ʣʽʢʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʟʝʡ. 

ɸʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʧʦʢʘʟʘʚ, ʱʦ ʫ ʙʽʣʴʰʦʩʪʽ ʤʘʟʝʡ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʨʘʥ ʚʣʘʩʪʠʚʘ ʚʫʟʴʢʦʩʧʨʷʤʦʚʘʥʘ ʜʽʷ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʦ ʩʢʣʘʜʫ 

ʤʘʟʝʡ ʚʭʦʜʷʪʴ ʘʥʪʠʙʽʦʪʠʢʠ çʩʪʘʨʰʦʛʦè ʧʦʢʦʣʽʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʭʣʦʨʘʤʬʝʥʽʢʦʣ, ʷʢʠʡ 

ʥʝʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʠʡ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚ ʨʘʥʽ ʥʝʢʣʦʩʪʨʠʜʽʘʣʴʥʦʾ ʽʥʬʝʢʮʽʾ ʪʘ ʛʦʩʧʽʪʘʣʴʥʠʭ 

ʰʪʘʤʽʚ ʙʘʢʪʝʨʽʡ ʟ ʧʦʣʽʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʱʦ ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ 

ʨʘʥʦʚʦʾ ʽʥʬʝʢʮʽʾ [3-4]. ʊʦʤʫ ʥʘ ʪʣʽ ʧʝʨʝʦʮʽʥʢʠ ʤʽʩʮʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʫ ʧʨʘʢʪʠʯʥʽʡ ʤʝʜʠʮʠʥʽ 

ʚʽʜʨʦʜʞʫʻʪʴʩʷ ʽʥʪʝʨʝʩ ʜʦ ʘʥʪʠʩʝʧʪʠʢʽʚ, ʟʦʢʨʝʤʘ, ʝʪʦʥʽʶ, ʷʢʠʡ ʤʘʻ ʙʘʢʪʝʨʽʦʩʪʘʪʠʯʥʠʡ ʪʘ 

ʙʘʢʪʝʨʠʮʠʜʥʠʡ ʝʬʝʢʪ, ʝʬʝʢʪʠʚʥʠʡ ʱʦʜʦ ʩʪʨʝʧʪʦʢʦʢʽʚ, ʩʪʘʬʽʣʦʢʦʢʽʚ, ʜʝʷʢʠʭ ʚʠʜʽʚ ʛʨʠʙʽʚ, 

ʚʽʨʫʩʽʚ ʪʘ ʽʥʰʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɺʦʣʦʜʽʻ ʤʽʩʮʝʚʦʘʥʝʩʪʝʟʫʶʯʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʩʪʠʤʫʣʶʻ 

ʟʘʛʦʻʥʥʷ ʨʘʥ. ʇʦʟʠʪʠʚʥʠʤʠ ʨʠʩʘʤʠ ʜʘʥʦʾ ʩʫʙʩʪʘʥʮʽʾ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ 

ʘʣʝʨʛʽʯʥʠʭ ʨʝʘʢʮʽʡ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʥʪʠʙʽʦʪʠʢʘʤʠ [1]. ʂʨʽʤ ʪʦʛʦ, ʫ ʩʫʯʘʩʥʽʡ ʤʝʜʠʮʠʥʽ ʽ 

ʬʘʨʤʘʮʽʾ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ï ʪʽʦʪʨʠʘʟʦʣʽʥʫ, ʷʢʠʡ ʚʦʣʦʜʽʻ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ, ʧʨʦʪʠʟʘʧʘʣʴʥʦʶ, ʽʤʫʥʦʤʦʜʝʣʶʶʯʦʶ ʽ ʨʘʥʦʟʘʛʦʶʚʘʣʴʥʦʶ ʘʢʪʠʚʥʦʩʪʷʤʠ 

[5]. ɸʢʪʠʚʥʦʶ ʤʽʩʮʝʚʦʘʥʝʩʪʝʟʫʶʯʦʶ ʨʝʯʦʚʠʥʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʣʽʜʦʢʘʾʥʫ ʛʽʜʨʦʭʣʦʨʠʜ, ʷʢʠʡ  
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ʚʠʢʣʠʢʘʻ ʰʚʠʜʢʫ, ʛʣʠʙʦʢʫ ʪʘ ʪʨʠʚʘʣʫ ʘʥʝʩʪʝʟʽʶ ʪʘ ʥʝ ʚʠʷʚʣʷʻ ʧʦʜʨʘʟʥʶʶʯʦʾ ʜʽʾ ʚ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʽʥʰʠʤʠ ʘʥʝʩʪʝʪʠʢʘʤʠ [2]. 

ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʥʘʚʝʜʝʥʝ, ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʤʽʩʮʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʛʥʽʡʥʠʭ ʨʘʥ ʫ I ʪʘ II 

ʬʘʟʽ ʨʘʥʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʥʘ ʢʘʬʝʜʨʽ ɿʊʃ ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʠʡ ʢʦʤʙʽʥʦʚʘʥʠʡ ʧʨʝʧʘʨʘʪ ʫ ʬʦʨʤʽ 

ʤʘʟʽ ʚ ʷʢʦʤʫ ʙʫʣʦ ʧʦʻʜʥʘʥʦ: ʝʪʦʥʽʡ, ʪʽʦʪʨʠʘʟʦʣʽʥ ʽ ʣʽʜʦʢʘʾʥʫ ʛʽʜʨʦʭʣʦʨʠʜ. ʅʘ ʦʩʥʦʚʽ 

ʧʨʦʚʝʜʝʥʠʭ ʧʦʧʝʨʝʜʥʽʭ ʙʽʦʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʪʘ ʨʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʧʽʜʽʙʨʘʥʘ 

ʛʽʜʨʦʬʽʣʴʥʘ ʦʩʥʦʚʘ, ʱʦ ʤʽʩʪʠʪʴ ʧʨʦʢʩʘʥʦʣ-268, ʧʦʣʽʝʪʠʣʝʥʦʢʩʠʜ-400 ʪʘ ʧʨʦʧʽʣʝʥʛʣʽʢʦʣʴ.  

ʉʧʦʣʫʯʝʥʥʷ ʚ ʦʜʥʽʡ ʣʽʢʘʨʩʴʢʽʡ ʬʦʨʤʽ ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ ʟ ʦʙʨʘʥʦʶ ʛʽʜʨʦʬʽʣʴʥʦʶ 

ʦʩʥʦʚʦʶ, ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʠʡ ʣʽʢʫʚʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʨʘʥʦʚʠʡ ʧʨʦʮʝʩ ʫ ɯ ʪʘ II 

ʬʘʟʽ, ʙʫʜʝ ʩʧʨʠʷʪʠ ʧʦʚʥʦʤʫ ʚʠʚʽʣʴʥʝʥʥʶ ʽʟ ʟʘʩʦʙʫ ʪʘ ʧʨʦʥʠʢʥʝʥʥʶ ʫ ʪʢʘʥʠʥʠ ʘʢʪʠʚʥʠʭ 

ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ, ʧʦʧʝʨʝʜʠʪʴ ʚʪʦʨʠʥʥʽ ʽʥʬʝʢʮʽʾ, ʟʘʭʠʩʪʠʪʴ ʛʨʘʥʫʣʷʮʽʡʥʫ ʪʢʘʥʠʥʫ ʚʽʜ 

ʤʝʭʘʥʽʯʥʠʭ ʫʰʢʦʜʞʝʥʴ ʽ ʩʪʚʦʨʠʪʴ ʫʤʦʚʠ ʜʣʷ ʝʧʽʪʝʣʽʟʘʮʽʾ ʧʦʚʝʨʭʥʽ ʨʘʥ.  
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ɸʥʘʣʽʟ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʙʽʦʪʠʢʽʚ ʥʘ ʨʠʥʢʫ ʋʢʨʘʾʥʠ 

ɻʣʫʱʝʥʢʦ ʆ.ʄ., ʎʘʨʝʥʢʦ ʅ.ʄ. 

ʂʘʬʝʜʨʘ ʘʧʪʝʯʥʦʾ ʪʘ ʧʨʦʤʠʩʣʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

anchor94@ukr.net 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɼʠʩʙʘʢʪʝʨʽʦʟ ʢʠʰʝʯʥʠʢʘ ï ʩʪʘʥ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ 

ʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʤʽʢʨʦʬʣʦʨʠ ʢʠʰʝʯʥʠʢʘ ʪʘ ʾʾ ʘʩʦʮʽʘʮʽʡ ʷʢ ʫ ʢʽʣʴʢʽʩʥʦʤʫ, ʪʘʢ ʽ ʫ 

ʷʢʽʩʥʦʤʫ ʩʪʘʥʽ [4]. 

ʋ ʩʪʦʣʽʪʪʷ ʘʥʪʠʙʽʦʪʠʢʽʚ  ʮʷ ʧʨʦʙʣʝʤʘ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʦʶ. ɸʜʞʝ ʣʶʜʠ ʥʝ ʚ ʟʤʦʟʽ ʦʙʽʡʪʠʩʷ ʙʝʟ 

ʣʽʢʽʚ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʽʢʨʦʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ. ʅʝʧʨʘʚʠʣʴʥʝ ʪʘ ʥʝʟʙʘʣʘʥʩʦʚʘʥʝ 

ʭʘʨʯʫʚʘʥʥʷ ʪʘʢʦʞ ʩʧʨʠʷʻ ʧʦʰʠʨʝʥʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʜʠʩʙʘʢʪʝʨʽʦʟ [1,3]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʨʦʚʝʜʝʥʥʷ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʙʽʦʪʠʢʽʚ ʥʘ ʨʠʥʢʫ ʋʢʨʘʾʥʠ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʘʪʝʤʘʪʠʯʥʽ, ʩʪʘʪʠʩʪʠʯʥʽ, ʘʥʘʣʽʪʠʯʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ. ʉʪʘʥʦʤ ʥʘ 1 ʚʝʨʝʩʥʷ 2014 ʨʦʢʫ, ʟʛʽʜʥʦ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ 

(ʃɿ), ʚ ʋʢʨʘʾʥʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 29 ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ-ʧʨʦʙʽʦʪʠʢʽʚ [7]. ɰʭ ʚʠʨʦʙʣʷʶʪʴ ʫ 

ʚʠʛʣʷʜʽ 4 ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ (ʃʌ) ï ʢʘʧʩʫʣ (48,3%), ʩʫʩʧʝʥʟʽʡ (17,2%), ʧʦʨʦʰʢʽʚ (27,6 %), 

ʪʘʙʣʝʪʦʢ (6,9%). ɸʥʘʣʽʟ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʦʙʽʦʪʠʢʠ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʷʢ ʽʥʦʟʝʤʥʽ ʬʘʨʤʘʮʝʚʪʠʯʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ (79,3%), ʪʘʢ ʽ ʚʽʪʯʠʟʥʷʥʽ (20,7%). 

ʇʝʨʝʚʘʞʘʶʪʴ ʪʘʢʽ ʢʨʘʾʥʠ-ʚʠʨʦʙʥʠʢʠ ʷʢ ʋʢʨʘʾʥʘ (6 ʃɿ), ʅʽʤʝʯʯʠʥʘ, ʂʘʥʘʜʘ (ʧʦ 4 ʃɿ), ɯʥʜʽʷ, 

ʌʨʘʥʮʽʷ, ɯʪʘʣʽʷ (ʧʦ 3 ʃɿ), ʉʣʦʚʝʥʽʷ (2 ʃɿ). ʅʘʡʤʝʥʰʘ ʯʘʩʪʢʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʙʽʦʪʠʢʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ɹʦʣʛʘʨʽʾ, ʍʦʨʚʘʪʽʾ, ʇʦʣʴʱʽ, ɼʘʥʽʾ [2, 6, 8].  

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʘʩʦʨʪʠʤʝʥʪʫ ʪʘ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʙʽʦʪʠʢʽʚ ʟʘ 2013 ʨʽʢ ʫ ʘʧʪʝʮʽ ˉ3 ʤʝʨʝʞʽ çɸʧʪʝʢʘ ʥʠʟʴʢʠʭ ʮʽʥè ʤʽʩʪʘ ʂʠʻʚʘ (ʨʠʩ. 1). ɿʛʽʜʥʦ 

ʜʘʥʠʭ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ (ʃʇ) ʛʨʫʧʠ ʧʨʦʙʽʦʪʠʢʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʜʚʘʜʮʷʪʴ ʦʜʥʠʤ ʃɿ. ʇʦʧʠʪ ʥʘ ʜʘʥʫ ʛʨʫʧʫ ʧʨʝʧʘʨʘʪʽʚ ʙʫʚ ʥʘʡʙʽʣʴʰʠʤ ʫ I ʪʘ IV ʢʚʘʨʪʘʣʽ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʦʢʫ, ʱʦ, ʡʤʦʚʽʨʥʦ, ʦʙʫʤʦʚʣʝʥʦ ʟʨʦʩʪʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʩʝʟʦʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʝʘʣʽʟʘʮʽʾ ʘʥʪʠʙʽʦʪʠʢʽʚ. ʅʘʡʤʝʥʰʠʡ ï ʫ III  ʢʚʘʨʪʘʣʽ. ʈʝʘʣʽʟʘʮʽʷ ʧʨʦʙʽʦʪʠʢʽʚ ʫ 

III  ʢʚʘʨʪʘʣʽ ʧʦʨʽʚʥʷʥʦ ʟ IV ʟʤʝʥʰʠʣʘʩʴ ʥʘ 39,4% [5].  

ʅʘʡʙʽʣʴʰʝ ʙʫʣʦ ʧʨʦʜʘʥʦ ʧʨʝʧʘʨʘʪʽʚ ʫ ʬʦʨʤʽ ʢʘʧʩʫʣ: çʃʽʥʝʢʩè ˉ16, ˉ32; çʃʘʮʠʜʦʬʽʣè ˉ20; 

çʁʦʛʫʨʪè ˉ30, ˉ75; ʪʘ çʃʘʢʪʽʘʣʻè ˉ10, ʘ ʥʘʡʤʝʥʰʝ ï çɸʮʠʜʦʣʘʢè ʫʩʽʭ ʃʌ, ʢʘʧʩʫʣ 

çʄʫʪʘʬʣʦʨè ˉ20, ʩʘʰʝ çʃʘʢʪʽʘʣʻè ˉ10. 
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ʈʠʩ. 1. ɸʥʘʣʽʟ ʘʩʦʨʪʠʤʝʥʪʫ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʙʽʦʪʠʢʽʚ ʚ ʘʧʪʝʮʽ ˉ3 ʟʘ 2013 ʨ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʩʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ-ʧʨʦʙʽʦʪʠʢʠ ʚʢʣʶʯʝʥʽ ʚ çʇʝʨʝʣʽʢ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, 

ʜʦʟʚʦʣʝʥʠʭ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ, ʷʢʽ ʚʽʜʧʫʩʢʘʶʪʴʩʷ ʙʝʟ ʨʝʮʝʧʪʽʚ ʟ ʘʧʪʝʢè. 

ɺʠʩʥʦʚʦʢ. ɸʥʘʣʽʟ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʙʽʦʪʠʢʽʚ ʧʦʢʘʟʘʚ ʧʝʨʝʚʘʛʫ ʮʠʭ ʧʨʝʧʘʨʘʪʽʚ ʽʥʦʟʝʤʥʠʭ ʬʽʨʤ-

ʚʠʨʦʙʥʠʢʽʚ ï 79,3%. ʅʘʡʙʽʣʴʰʝ ʮʠʭ ʧʨʝʧʘʨʘʪʽʚ ʚʠʨʦʙʣʝʥʦ ʚ ʢʘʧʩʫʣʘʭ ï 48,3%. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ ʨʠʥʢʫ ʧʨʦʙʽʦʪʠʢʽʚ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʽʤʧʦʨʪʫ ʻ ʚʠʩʦʢʦʶ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʝʛʘʪʠʚʥʦ. ʆʪʞʝ, ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ ʚʠʚʯʝʥʥʷ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʚʽʪʯʠʟʥʷʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʙʽʦʪʠʢʽʚ ʫ ʚʠʛʣʷʜʽ ʨʽʟʥʠʭ ʃʌ. 
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ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʩʠʨʦʚʠʥʠ ʣʝʧʝʭʠ ʟʚʠʯʘʡʥʦʾ 
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ʃʝʧʝʭʘ ʟʚʠʯʘʡʥʘ (acorus calamus) ï ʙʘʛʘʪʦʨʽʯʥʘ ʪʨʘʚôʷʥʠʩʪʘ ʨʦʩʣʠʥʘ ʨʦʜʠʥʠ ɸʨʦʾʜʥʽ 

(Araceae), ʢʦʨʝʥʝʚʠʱʘ ʷʢʦʾ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʦʬʽʮʽʡʥʽʡ ʤʝʜʠʮʠʥʽ, ʷʢ ʟʘʩʽʙ, ʱʦ 

ʧʦʢʨʘʱʫʻ ʘʧʝʪʠʪ, ʪʨʘʚʣʝʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ  ʟʘʭʚʦʨʶʚʘʥʴ 

ɾʂʊ. ʅʘ ʦʩʥʦʚʽ ʩʠʨʦʚʠʥʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʨʝʧʘʨʘʪʠ ʨʽʟʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʜʽʾ: çʉʪʦʤʘʪʦʬʽʪè 

ʜʣʷ ʤʽʩʮʝʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʪʦʤʘʪʦʣʦʛʽʾ, çɺʽʢʘʣʽʥè, çɺʽʢʘʾʨè ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʦʙ ʰʣʫʥʢʘ 

ʪʦʱʦ [1]. ʃʠʩʪʷ ʤʘʶʪʴ ʟʥʘʯʥʫ ʤʘʩʫ, ʾʭ ʣʝʛʢʦ ʟʘʛʦʪʦʚʣʷʪʠ, ʘʣʝ ʷʢ ʣʽʢʘʨʩʴʢʘ ʩʠʨʦʚʠʥʘ ʚʦʥʠ 

ʤʘʡʞʝ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʚʽʪʯʠʟʥʷʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʥʘ ʦʩʥʦʚʽ ʣʝʧʝʭʠ ʟʚʠʯʘʡʥʦʾ ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʚʦʭ ʚʠʜʽʚ ʩʠʨʦʚʠʥʠ ï ʢʦʨʝʥʝʚʠʱ ʪʘ ʣʠʩʪʷ. ɿʘ 

ʚʠʤʦʛʘʤʠ ɼʌʋ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʚʪʨʘʪʘ ʚ ʤʘʩʽ ʧʨʠ ʚʠʩʫʰʫʚʘʥʥʽ, ʧʠʪʦʤʘ, ʦʙôʻʤʥʘ ʪʘ ʥʘʩʠʧʥʘ 

ʤʘʩʠ, ʧʦʨʦʟʥʦʩʪʴ, ʧʦʨʠʩʪʦʩʪʴ ʰʘʨʫ, ʚʽʣʴʥʠʡ ʦʙôʻʤʫ ʪʘ ʬʨʘʢʮʽʡʥʠʡ ʩʢʣʘʜ ʩʠʨʦʚʠʥʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʪʨʘʪʘ ʚ ʤʘʩʽ ʧʨʠ ʚʠʩʫʰʫʚʘʥʥʽ ʜʣʷ ʢʦʨʝʥʝʚʠʱ 

ʩʪʘʥʦʚʠʣʘ 10%, ʘ ʜʣʷ ʣʠʩʪʷ ï 9%. ɼʣʷ ʢʦʨʝʥʝʚʠʱ ʧʠʪʦʤʘ ʤʘʩʘ ʩʢʣʘʣʘ 1,345Ñ1,516 ʛ/ʩʤ3, 

ʦʙôʻʤʥʘ ʤʘʩʘ ï 0,833Ñ0,010 ʛ/ʩʤ3. ʊʽ ʞ ʩʘʤʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʣʠʩʪʷ ʩʪʘʥʦʚʠʣʠ  1,036Ñ0,008 ʛ/ʩʤ3 

ʪʘ 0,270Ñ0,008 ʛ/ʩʤ3 ʚʽʜʧʦʚʽʜʥʦ. ɿʥʘʯʝʥʥʷ ʥʘʩʠʧʥʦʾ ʤʘʩʠ ʜʣʷ ʣʠʩʪʷ ʩʢʣʘʣʦ 0,102Ñ0,003 ʛ/ʩʤ3, 

ʘ ʜʣʷ ʢʦʨʝʥʝʚʠʱ ï  0,427Ñ0,010 ʛ/ʩʤ3. ʇʦʢʘʟʥʠʢ ʧʦʨʠʩʪʦʩʪʽ ʜʣʷ ʣʠʩʪʷ ʙʫʚ  0,729Ñ0,016, ʜʣʷ 

ʢʦʨʝʥʝʚʠʱ ï 0,379Ñ0,010, ʧʦʨʦʟʥʽʩʪʴ ʜʣʷ ʢʦʨʝʥʝʚʠʱ ʪʘ ʣʠʩʪʷ ʩʢʣʘʣʠ 0,486Ñ0,012 ʪʘ 

0,636Ñ0,012 ʚʽʜʧʦʚʽʜʥʦ. ɿʥʘʯʝʥʥʷ ʚʽʣʴʥʦʛʦ ʦʙôʻʤʫ ʣʠʩʪʷ ʩʪʘʥʦʚʠʣʦ 0,899Ñ0,060 ʽ 0,678Ñ0,007 

ʜʣʷ ʢʦʨʝʥʝʚʠʱ. ɸʥʘʣʽʟ ʬʨʘʢʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʧʦʢʘʟʘʚ, ʱʦ ʩʝʨʝʜʥʽʡ ʨʦʟʤʽʨ ʯʘʩʪʦʢ ʜʣʷ 

ʢʦʨʝʥʝʚʠʱ ʙʫʚ 2,404Ñ0,057ʩʤ, ʘ ʜʣʷ ʣʠʩʪʷ ï 1,534Ñ0,034 ʩʤ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʘʥʫ ʧʨʠ ʨʦʟʨʦʙʮʽ ʩʫʙʩʪʘʥʮʽʡ ʪʘ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ 

ʥʘ ʾʭ ʦʩʥʦʚʽ. 

ʃʽʪʝʨʘʪʫʨʘ: 
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ɼʦʩʣʽʜʞʝʥʥʷ ʢʨʝʤʫ çɼʝʨʤʘʣʽʧʦʽʥè ʟ ʤʝʪʦʶ ʦʙˇʨʫʥʪʫʚʘʥʥʷ  

ʪʝʨʤʽʥʫ ʧʨʠʜʘʪʥʦʩʪʽ ʪʘ ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ 

ɻʦʥʯʘʨʦʚʘ ɸ. ɸ., ɹʘʨʘʥʦʚʘ ɯ. ɯ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʌʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

aromafarm@mail.ru, a.obischenko@inbox.ru 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʢʦʤʧʣʝʢʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʢʨʝʤ ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʩʠʥʜʨʦʤʽ ʜʽʘʙʝʪʠʯʥʦʾ ʩʪʦʧʠ. ɺʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʷʢʦʩʪʽ ʣʽʢʘʨʩʴʢʠʭ 

ʟʘʩʦʙʽʚ ʻ ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʛʘʪʠʚʥʠʭ ʟʤʽʥ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʭ, ʩʧʦʞʠʚʯʠʭ ʪʘ ʽʥʰʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʝʧʘʨʘʪʫ. ʇʨʠ ʨʦʟʨʦʙʮʽ ʥʦʚʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ 

ʧʨʝʧʘʨʘʪʫ ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʧʨʦʚʦʜʷʯʠ ʧʝʨʽʦʜʠʯʥʫ ʦʮʽʥʢʫ 

ʚʩʽʭ ʟʘʢʣʘʜʝʥʠʭ ʚ ʄʂʗ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʢʨʝʤʫ çɼʝʨʤʘʣʽʧʦʽʥè ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ 

ʩʠʥʜʨʦʤʽ ʜʽʘʙʝʪʠʯʥʦʾ ʩʪʦʧʠ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʨʤʽʥʫ ʧʨʠʜʘʪʥʦʩʪʽ ʪʘ ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʚʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʟʨʘʟʢʽʚ ʨʦʟʨʦʙʣʝʥʦʛʦ ʢʨʝʤʫ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʰʝʩʪʠ ʩʝʨʽʷʭ ʨʦʟʬʘʩʦʚʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ. ɿʨʘʟʢʠ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʫ ʪʫʙʠ 

ʘʣʶʤʽʥʽʻʚʽ ʧʦ 30 ʛ (ʊʋ ʋ 25463020-01-98) ʟ ʚʥʫʪʨʽʰʥʽʤ ʣʘʢʦʚʠʤ ʧʦʢʨʠʪʪʷʤ Paciac 1115-000, 

ʦʩʢʽʣʴʢʠ ʪʫʙʘ ʟ ʤʝʤʙʨʘʥʦʶ ʥʘʡʢʨʘʱʝ ʟʘʙʝʟʧʝʯʫʻ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʟʙʝʨʽʛʘʥʥʽ. 

ʆʮʽʥʶʚʘʥʥʷ ʟʨʘʟʢʽʚ ʢʨʝʤʫ ʧʨʦʚʦʜʠʣʠ ʧʨʦʪʷʛʦʤ 27 ʤʽʩʷʮʽʚ ʢʦʞʥʽ 6 ʤʽʩʷʮʽʚ ʟʘ ʥʘʩʪʫʧʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ: ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʡ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ (ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, ʢʦʣʽʨ, ʟʘʧʘʭ, 

ʨʅ, ʦʜʥʦʨʽʜʥʽʩʪʴ, ʢʦʣʦʾʜʥʘ ʪʘ ʪʝʨʤʽʯʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ), ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʪʘ ʢʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ 

Ŭ-ʣʽʧʦʻʚʦʾ ʢʠʩʣʦʪʠ, ʩʝʯʦʚʠʥʠ ʪʘ ʝʬʽʨʥʦʾ ʦʣʽʾ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʘ ʯʠʩʪʦʪʘ, 

ʩʝʨʝʜʥʷ ʤʘʩʘ ʚʤʽʩʪʫ ʫʧʘʢʦʚʢʠ. ʊʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ʢʨʝʤʫ ʚʠʟʥʘʯʘʣʠ ʧʨʠ ʜʚʦʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʨʝʞʠʤʘʭ ï ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ (20Ñ5)Áʉ ʪʘ ʚ ʧʨʦʭʦʣʦʜʥʦʤʫ ʤʽʩʮʽ (12,5Ñ2,5)Áʉ. 

ʄʝʪʦʜʠʢʠ ʦʙʨʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʛʣʘʤʝʥʪʫʶʪʴʩʷ ɼʌʋ ʪʘ ʽʥʰʠʤʠ 

ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʨʘʟʢʠ ʢʨʝʤʫ 

ʧʽʩʣʷ ʟʙʝʨʽʛʘʥʥʷ ʚʠʪʨʠʤʫʚʘʣʠ ʪʝʩʪʠ ʟʘ ʚʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ʄʂʗ. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʪʘ ʢʦʣʽʨ 

ʦʮʽʥʶʚʘʣʠ ʚʽʟʫʘʣʴʥʦ: ʢʨʝʤ ʤʘʻ ʙʫʪʠ ʦʜʥʦʨʽʜʥʦʶ ʤʘʩʦʶ ʩʚʽʪʣʦ-ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ ʙʝʟ ʦʟʥʘʢ 

ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ (ʨʦʟʰʘʨʫʚʘʥʥʷ) ʪʘ ʩʪʦʨʦʥʥʽʭ ʜʦʤʽʰʦʢ. ɿʘʧʘʭ ʩʧʝʮʠʬʽʯʥʠʡ, ʚʣʘʩʪʠʚʠʡ ʝʬʽʨʥʽʡ 

ʦʣʽʾ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ, ʙʝʟ ʟʘʧʘʭʫ ʧʨʦʛʽʨʢʣʦʾ ʦʣʽʾ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʟʥʘʯʝʥʥʷ ʨʅ ʙʫʣʦ ʩʪʘʙʽʣʴʥʠʤ ʜʣʷ ʚʩʽʭ ʩʝʨʽʡ ʟʨʘʟʢʽʚ 

ʢʨʝʤʫ. ʁʦʛʦ ʟʥʘʯʝʥʥʷ ʟʥʘʭʦʜʠʣʦʩʷ ʚ ʧʦʟʥʘʯʝʥʠʭ ʤʝʞʘʭ 5,00 - 5,50 ʧʨʦʪʷʛʦʤ ʧʝʨʝʜʙʘʯʫʚʘʥʦʛʦ 

ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ. ʋʩʽ ʟʨʘʟʢʠ ʙʫʣʠ ʩʪʘʙʽʣʴʥʠʤʠ ʧʨʦʪʷʛʦʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʽʩʣʷ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 
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ʨʦʟʰʘʨʫʚʘʥʥʷ ʢʨʝʤʫ, ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘʢʦʞ ʥʝ ʚʧʣʠʥʫʣʘ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʟʘʩʦʙʫ ʧʨʦʪʷʛʦʤ 24 ʤʽʩʷʮʽʚ.  

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʤʘʩʦʶ ʚʤʽʩʪʫ ʪʫʙʠ ʢʨʝʤʽʚ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ʤʘʣʠ ʩʪʘʙʽʣʴʥʽ ʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʪʫʙʠ, ʱʦ ʙʫʣʠ ʚ ʤʝʞʘʭ 

ʥʦʨʤʠ ʚʽʜ 28,8 ʛ ʜʦ 31,2 ʛ (30,0 Ñ 4 %, ʛʨʘʥʠʯʥʽ ʤʝʞʽ).  

ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ 

ʢʨʝʤʫ. ʂʦʣʠʚʘʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ Ŭ-ʣʽʧʦʻʚʦʾ ʢʠʩʣʦʪʠ, ʩʝʯʦʚʠʥʠ ʪʘ ʝʬʽʨʥʦʾ ʦʣʽʾ ʯʘʡʥʦʛʦ 

ʜʝʨʝʚʘ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʠ ʤʝʞ ʧʦʤʠʣʢʠ ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʠʢ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ.  

ʐʣʷʭʦʤ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʝʜʝʥʦ, ʱʦ ʟʘ ʩʪʫʧʝʥʝʤ ʤʽʢʨʦʙʥʦʾ ʢʦʥʪʘʤʽʥʘʮʽʾ 

ʧʨʝʧʘʨʘʪ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ɼʌʋ: ʚ ʧʨʝʧʘʨʘʪʽ ʥʝ ʚʠʷʚʣʝʥʦ ʙʘʢʪʝʨʽʡ ʨʦʜʠʥ 

Enterobacteriaceae, S. aureus, Ps. Aeruginosa, ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʙʘʢʪʝʨʽʡ ʚ 1 ʛ ʧʨʝʧʘʨʘʪʫ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʣʘ 10, ʛʨʠʙʽʚ 10.  

ʈʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʝʧʘʨʘʪʫ ʽʥʰʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʝʨʽʡ ʙʫʣʠ 

ʽʜʝʥʪʠʯʥʠʤʠ. ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʨʘʟʢʠ ʢʨʝʤʫ, ʷʢʽ ʟʙʝʨʽʛʘʣʠʩʷ ʧʨʠ 

ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʘʭ, ʚʽʜʧʦʚʽʜʘʣʠ ʚʠʤʦʛʘʤ ʄʂʗ ʟʘ ʚʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʭʦʜʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʨʝʤ çɼʝʨʤʘʣʽʧʦʽʥè ʟ Ŭ-

ʣʽʧʦʻʚʦʶ ʢʠʩʣʦʪʦʶ, ʩʝʯʦʚʠʥʦʶ ʪʘ ʝʬʽʨʥʦʶ ʦʣʽʻʶ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʟʙʝʨʽʛʘʪʠ 

ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʦʪʷʛʦʤ ʜʚʦʭ ʨʦʢʽʚ ʫ ʪʫʙʘʭ ʘʣʶʤʽʥʽʻʚʠʭ. 
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ɻʦʨʷʯʘ ʃ.ʄ., ɾʫʨʘʚʝʣʴ ɯ.ʆ., ɹʫʙʽʣʻʚʘ ʃ.ɸ. 

ʂʘʬʝʜʨʘ ʭʽʤʽʾ ʧʨʠʨʦʜʥʠʭ ʩʧʦʣʫʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ ,ʋʢʨʘʾʥʘ 

lilia_4252@mail.ru 

ʆʜʥʠʤ ʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʢʽʚ ʩʫʯʘʩʥʦʾ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʛʘʣʫʟʽ ʻ ʧʦʰʫʢ ʥʦʚʠʭ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʚʠʜʽʚ ʩʠʨʦʚʠʥʠ ʟ ʜʦʩʪʘʪʥʴʦʶ ʩʠʨʦʚʠʥʥʦʶ ʙʘʟʦʶ. ʊʦʤʫ ʥʘʰʫ ʫʚʘʛʫ 

ʧʨʠʚʝʨʥʫʣʘ ʘʤʙʨʦʟʽʷ ʧʦʣʠʥʦʣʠʩʪʘ, ʷʢʘ ʤʘʻ ʙʘʛʘʪʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʪʘ ʟʜʘʚʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʨʦʜʥʦʶ ʤʝʜʠʮʠʥʦʶ.  

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʥʘ ʦʩʥʦʚʽ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ 

ʪʝʭʥʦʣʦʛʽʶ ʦʪʨʠʤʘʥʥʷ ʝʢʩʪʨʘʢʪʫ.  

ʆʪʨʠʤʘʥʥʷ ʛʫʩʪʦʛʦ ʝʢʩʪʨʘʢʪʫ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʜʨʦʙʥʦʾ ʤʘʮʝʨʘʮʽʾ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʩʠʨʦʚʠʥʘ:ʝʢʩʪʨʘʛʝʥʪ ï 1:30 ʪʘ ʪʨʠʚʘʣʽʩʪʶ ʥʘʩʪʦʶʚʘʥʥʷ ï 5 ʜʽʙ [2]. 100,00 ʛ ʧʦʚʽʪʨʷʥʦ-ʩʫʭʦʾ 

ʩʠʨʦʚʠʥʠ ʪʨʘʚʠ ʘʤʙʨʦʟʽʾ ʧʦʣʠʥʦʣʠʩʪʦʾ, ʧʦʜʨʽʙʥʝʥʦʾ ʜʦ ʨʦʟʤʽʨʫ ʯʘʩʪʦʢ, ʷʢʽ ʧʨʦʭʦʜʠʣʠ ʢʨʽʟʴ 

ʩʠʪʦ ʟ ʜʽʘʤʝʪʨʦʤ ʦʪʚʦʨʽʚ 2-3 ʤʤ, ʚʤʽʱʫʚʘʣʠ ʚ ʝʢʩʪʨʘʢʪʦʨ. ʉʠʨʦʚʠʥʫ ʟʘʣʠʚʘʣʠ ʚʦʜʥʠʤ 

ʝʪʘʥʦʣʦʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʛʣʠʥʘʥʥʷ. ʏʝʨʝʟ ʜʦʙʫ ʚʠʪʷʞʢʫ ʟʣʠʚʘʣʠ, ʘ ʩʠʨʦʚʠʥʫ 

ʟʘʣʠʚʘʣʠ ʥʦʚʦʶ ʧʦʨʮʽʻʶ ʝʢʩʪʨʘʛʝʥʪʘ. ɸʥʘʣʦʛʽʯʥʦ ʦʪʨʠʤʫʚʘʣʠ ʥʘʩʪʫʧʥʽ ʟʣʠʚʠ. ʆʜʝʨʞʘʥʽ 

ʚʠʪʷʞʢʠ ʦʙôʻʜʥʫʚʘʣʠ, ʬʽʣʴʪʨʫʚʘʣʠ ʽ ʢʦʥʮʝʥʪʨʫʚʘʣʠ ʫ ʚʘʢʫʫʤ-ʚʠʧʘʨʥʦʤʫ ʘʧʘʨʘʪʽ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 60-70 0ʉ. ɺʠʭʽʜ ʛʫʩʪʦʛʦ ʝʢʩʪʨʘʢʪʫ ʩʢʣʘʜʘʚ 30% ʚʽʜ ʧʦʚʽʪʨʷʥʦ-ʩʫʭʦʾ ʩʠʨʦʚʠʥʠ. 

ʆʪʨʠʤʘʥʠʡ ʝʢʩʪʨʘʢʪ ʙʫʚ ʛʫʩʪʦʶ ʪʷʛʫʯʦʶ ʤʘʩʦʶ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʢʦʣʴʦʨʫ, ʤʘʚ 

ʩʠʣʴʥʠʡ ʘʨʦʤʘʪʥʠʡ ʟʘʧʘʭ ʪʘ ʛʽʨʢʠʡ ʩʤʘʢ. ɽʢʩʪʨʘʢʪ ʣʝʛʢʦ ʨʦʟʯʠʥʥʠʡ ʫ ʚʦʜʽ, ʩʧʠʨʪʽ ʝʪʠʣʦʚʦʤʫ 

ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦ 70%, ɼʄʉʆ.  

ɺ ʧʦʜʘʣʴʰʦʤʫ ʧʣʘʥʫʻʪʴʩʷ ʧʨʦʚʝʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʶ ʦʪʨʠʤʘʥʦʛʦ ʝʢʩʪʨʘʢʪʫ ʟʛʽʜʥʦ ʟ 

ɼʌʋ ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢ ʩʫʭʠʡ ʟʘʣʠʰʦʢ, ʚʘʞʢʽ ʤʝʪʘʣʠ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʘ ʯʠʩʪʦʪʘ ʪʘ 

ʢʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ [1]. 

ʃʽʪʝʨʘʪʫʨʘ 
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ʬʘʨʤʘʢʦʧʝʡʥʠʡ ʮʝʥʪʨò. ï 1-ʝ ʚʠʜ. ï ɼʦʧʦʚʥʝʥʥʷ 2. ï ʍ.: ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çʅʘʫʢʦʚʦ-

ʝʢʩʧʝʨʪʥʠʡ ʬʘʨʤʘʢʦʧʝʡʥʠʡ ʮʝʥʪʨè, 2008. ï 620 ʩ. 

ʇʨʦʤʳʰʣʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʣʝʢʘʨʩʪʚ: ʋʯʝʙʥʠʢ ʚ 2-ʭ ʪʦʤʘʭ, ʊʦʤ 2 / ɺ.ʀ ʏʫʝʰʦʚ, ʄ.ʖ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʬʘʨʤʘʢʦʢʽʥʝʪʠʢʠ ʚʠʚʽʣʴʥʝʥʥʷ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ ʟ ʩʫʧʦʟʠʪʦʨʽʾʚ 

ʧʨʦʩʪʘʪʦʧʨʦʪʝʢʪʦʨʥʦʾ ʜʽʾ ʤʝʪʦʜʦʤ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ 

ɻʨʠʮʝʥʢʦ ɺ.ɯ, ʈʫʙʘʥ ʆ.ɸ., ʂʨʘʩʥʦʧʴʦʨʦʚʘ ɸ.ʇ. 

ʂʘʬʝʜʨʘ ʟʘʚʦʜʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʂʘʨʘʟʽʥʘ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

vita.gritsenko@mail.ru 

 

ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ ʧʦʩʽʜʘʶʪʴ ʦʜʥʝ ʟ ʧʝʨʰʠʭ 

ʤʽʩʮʴ ʩʝʨʝʜ ʫʨʦʣʦʛʽʯʥʠʭ ʭʚʦʨʦʙ ʯʦʣʦʚʽʢʽʚ. ʊʦʤʫ, ʻ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷ ʨʦʟʨʦʙʢʠ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʷʢʽʩʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʨʦʩʪʘʪʦʧʨʦʪʝʢʪʦʨʥʦʾ ʜʽʾ. 

ʉʝʨʝʜ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʪʝʨʘʧʽʾ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ 

ʟʘʣʦʟʠ ʯʠʣʴʥʝ ʤʽʩʮʝ ʧʦʩʽʜʘʶʪʴ Ŭ1-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʠ ï ʧʨʝʧʘʨʘʪʠ ʧʝʨʰʦʾ ʣʽʥʽʾ ʣʽʢʫʚʘʥʥʷ. ʅʘ 

ʩʴʦʛʦʜʥʽ ʥʘʡʙʽʣʴʰ ʩʝʣʝʢʪʠʚʥʠʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʨʝʮʝʧʪʦʨʽʚ ʧʨʦʩʪʘʪʠ ʽ ʰʠʡʢʠ ʩʝʯʦʚʦʛʦ 

ʤʽʭʫʨʘ ʻ Ŭ1ɸ/D-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨ ʪʘʤʩʫʣʦʟʠʥ. ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʝʥʥʷ 

ʬʘʨʤʘʢʦʢʽʥʝʪʠʢʠ ʚʠʚʽʣʴʥʝʥʥʷ ʪʘʤʩʫʣʦʟʠʥʫ ʛʽʜʨʦʭʣʦʨʠʜʫ ʚ ʢʨʦʚ ʪʘ ʧʝʨʝʜʤʽʭʫʨʦʚʫ ʟʘʣʦʟʫ ʧʨʠ 

ʧʝʨʦʨʘʣʴʥʦʤʫ ʽ ʨʝʢʪʘʣʴʥʦʤʫ ʚʚʝʜʝʥʥʽ ʤʝʪʦʜʦʤ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʣʴʬʘ-ʙʝʪʘ-ʨʘʜʽʦʤʝʪʨʘ NRR-610 ñTeslaò. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʫʙʩʪʘʥʮʽʶ 

ʪʘʤʩʫʣʦʟʠʥʫ ʛʽʜʨʦʭʣʦʨʠʜʫ ʪʘ ʨʦʟʨʦʙʣʝʥʽ ʩʫʧʦʟʠʪʦʨʽʾ ʟ ʮʽʻʶ ʩʫʙʩʪʘʥʮʽʻʶ ʥʘ ʦʩʥʦʚʽ ʪʚʝʨʜʦʛʦ 

ʞʠʨʫ, ʤʽʯʝʥʽ ʧʦ 14ʉ ʟ ʧʠʪʦʤʦʶ ʘʢʪʠʚʥʽʩʪʶ 3.7Ö107 ɹʢ/ʤʛ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ (ʤʽʯʝʥʠʭ ʘʪʦʤʽʚ) ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤʫ ʽ ʨʝʢʪʘʣʴʥʦʤʫ ʚʚʝʜʝʥʥʽ 

ʪʘʤʩʫʣʦʟʠʥʫ ʥʘ ʙʘʟʽ ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʭʽʤʽʾ ʧʨʠ ʍʘʨʢʽʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤ. ɺ.ʅ. ʂʘʨʘʟʽʥʘ. ɼʦʩʣʽʜʞʫʚʘʣʠ ʜʠʥʘʤʽʢʫ ʥʘʢʦʧʠʯʝʥʥʷ ʪʘʤʩʫʣʦʟʠʥʫ 

ʛʽʜʨʦʭʣʦʨʠʜʫ ʚ ʢʨʦʚʽ ʽ ʧʝʨʝʜʤʽʭʫʨʦʚʽʡ ʟʘʣʦʟʽ ʱʫʨʽʚ ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤʫ ʽ ʨʝʢʪʘʣʴʥʦʤʫ 

ʚʚʝʜʝʥʥʽ. ʈʝʟʫʣʴʪʘʪʠ ʬʘʨʤʘʢʦʢʽʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠ ʨʝʢʪʘʣʴʥʦʤʫ ʰʣʷʭʫ 

ʚʚʝʜʝʥʥʷ ʪʘʤʩʫʣʦʟʠʥʫ ʛʽʜʨʦʭʣʦʨʠʜʫ ʚʠʚʽʣʴʥʝʥʥʷ ʘʢʪʠʚʥʦʾ ʩʫʙʩʪʘʥʮʽʾ ʷʢ ʚ ʢʨʦʚ, ʪʘʢ ʽ ʚ 

ʧʝʨʝʜʤʽʭʫʨʦʚʫ ʟʘʣʦʟʫ ʧʨʦʭʦʜʠʪʴ ʙʽʣʴʰ ʧʦʚʥʦ ʪʘ ʽʥʪʝʥʩʠʚʥʦ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʝʨʦʨʘʣʴʥʠʤ 

ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʦʮʽʣʴʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ 

ʣʽʢʘʨʩʴʢʦʛʦ ʧʨʝʧʘʨʘʪʫ ʟ Ŭ1-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʦʤ ʪʘʤʩʫʣʦʟʠʥʘ ʛʽʜʨʦʭʣʦʨʠʜʦʤ ʫ ʬʦʨʤʽ 

ʩʫʧʦʟʠʪʦʨʽʾʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ. 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʂʦʜʠʥʘ ɻ.ɽ. ʀʟʦʪʦʧʳ: ʩʚʦʡʩʪʚʘ, ʧʦʣʫʯʝʥʠʝ, ʧʨʠʤʝʥʝʥʠʝ / ɻ.ɽ. ʂʦʜʠʥʘ. ï ʄ.: 

ʌʠʟʤʘʪʣʠʪ, 2005. ï ʉ. 311-483. 

2. Narayan P., Tunuguntla H.S. Long-term efficacy and safety of tamsulosin for benign 

prostatic hyperplasia // Rev Urol. ï 2005. ï Vol.7. Suppl 4. ï P. 42-48.  

mailto:vita.gritsenko@mail.ru


54 

ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʦʢʠʩʣʁ ʚʘʣʥɹʠʭ ʧʦʣʽʬʝʥʦʣʽʚ ʫ ʪʨʘʚʽ ʪʘ ʚʦʜʥʠʭ ʝʢʩʪʨʘʢʪʘʭ ʚʠʜʽʚ 

ʨʦʜʫ ɹʫʢʚʠʮʷ (Betonica L.) 

ɻʨʠʮʠʢ ɸ.ʈ., ʉʘʩ ɯ.ɸ. 

ʂʘʬʝʜʨʘ ʬʘʨʤʘʮʽʾ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

sas.ira@mail.ru 

ɺʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʬʘʨʤʘʮʽʾ ʻ ʨʘʮʽʦʥʘʣʴʥʝ ʢʦʤʧʣʝʢʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʜʦʤʠʭ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʪʘ ʧʦʰʫʢ ʥʦʚʠʭ ʜʞʝʨʝʣ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʆʜʥʠʤʠ ʟ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʞʝʨʝʣ ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʝʧʘʨʘʪʽʚ ʟ 

ʧʨʦʪʠʟʘʧʘʣʴʥʦʶ, ʘʥʪʠʤʽʢʨʦʙʥʦʶ, ʞʦʚʯʦʛʽʥʥʦʶ, ʚʽʜʭʘʨʢʫʚʘʣʴʥʦʶ ʜʽʷʤʠ ʻ ʚʠʜʠ ʨʦʜʫ ɹʫʢʚʠʮʷ 

(Betonica L.) ʨʦʜʠʥʠ ɻʫʙʦʮʚʽʪʽ (Lamiaceae). ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʙʫʢʚʠʮʷ ʧʝʨʝʙʽʣʴʰʝʥʘ (Betonica 

peraucta Klok.), ʱʦ ʟʨʦʩʪʘʻ ʥʘ ʙʽʣʴʰʦʩʪʽ ʨʽʚʥʠʥʥʦʾ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʙʫʢʚʠʮʷ ʢʦʨʦʪʢʦʟʫʙʘ 

(Betonica brachydonta Klok.), ʷʢʘ ʷʚʣʷʻ ʩʦʙʦʶ ʢʘʨʧʘʪʩʴʢʠʡ ʛʽʨʩʴʢʠʡ ʚʠʜ ʪʘ ʙʫʢʚʠʮʷ ʪʝʤʥʫʚʘʪʘ 

(Betonica fusca Klok.) ï ʢʨʠʤʩʴʢʠʡ ʛʽʨʩʴʢʠʡ ʝʥʜʝʤ [2-4].  

ɺʠʜʠ ʨʦʜʫ ɹʫʢʚʠʮʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʨʷʜʫ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, ʩʝʨʝʜ ʷʢʠʭ ʪʘʥʽʥʠ (ʪʘʥʽʜʠ, ʜʫʙʠʣʴʥʽ 

ʨʝʯʦʚʠʥʠ) ï ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʢʣʘʜʥʫ ʛʨʫʧʫ 

ʥʠʟɹʢʦ- ʪʘ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʧʦʣʽʬʝʥʦʣʽʚ, ʛʝʥʝʪʠʯʥʦ ʟʚôʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ, ʟ 

ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 500-3000. ʈʦʩʣʠʥʥʽ ʧʦʣʽʬʝʥʦʣʠ ʚʠʢʦʥʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʫʥʢʮʽʾ ʚ 

ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ï ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʙʤʽʥ ʨʝʯʦʚʠʥ, ʫʱʽʣʴʥʶʶʪʴ ʢʣʽʪʠʥʥʽ ʤʝʤʙʨʘʥʠ, ʚʦʣʦʜʽʶʪʴ 

ʧʨʦʪʠʟʘʧʘʣʴʥʠʤʠ ʪʘ ʘʥʪʠʤʽʢʨʦʙʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʠ ʻ ʧʦʪʫʞʥʠʤʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ, ʟʘʭʠʱʘʶʯʠ ʢʣʽʪʠʥʠ ʦʨʛʘʥʽʟʤʫ ʚʽʜ ʧʦʰʢʦʜʞʫʶʯʦʾ ʜʽʾ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʽ 

ʧʽʜʪʨʠʤʫʶʯʠ ʾʭ ʥʦʨʤʘʣʴʥʽ ʬʫʥʢʮʽʾ  [5].  

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʩʪʘʣʦ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʦʢʠʩʣʶʚʘʣʴʥʠʭ ʧʦʣʽʬʝʥʦʣʽʚ 

ʫ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʩʠʨʦʚʠʥʽ. 

ʆʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʪʨʘʚʘ ʙʫʢʚʠʮʽ ʧʝʨʝʙʽʣʴʰʝʥʦʾ ʪʘ ʙʫʢʚʠʮʽ ʢʦʨʦʪʢʦʟʫʙʦʾ, 

ʟʘʛʦʪʦʚʣʝʥʘ ʚ 2011-2012 ʨʨ. ʫ ɻʘʣʠʮʴʢʦʤʫ ʪʘ ʅʘʜʚʽʨʥʷʥʩʴʢʦʤʫ ʨʘʡʦʥʘʭ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ, ʘ ʪʘʢʦʞ ʚʦʜʥʽ ʝʢʩʪʨʘʢʪʠ ʪʨʘʚʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ. 

ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʦʢʠʩʣʶʚʘʣʴʥʠʭ ʧʦʣʽʬʝʥʦʣʽʚ ʧʨʦʚʦʜʠʣʠ 

ʧʝʨʤʘʥʛʘʥʘʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ [1].  

ʂʽʣʴʢʽʩʥʠʡ ʚʤʽʩʪ ʦʢʠʩʣʶʚʘʣʴʥʠʭ ʧʦʣʽʬʝʥʦʣʽʚ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʫ 

ʩʠʨʦʚʠʥʫ ʚ ʪʨʘʚʽ ʪʘ ʚʦʜʥʠʭ ʝʢʩʪʨʘʢʪʘʭ ʙʫʢʚʠʮʽ ʧʝʨʝʙʽʣʴʰʝʥʦʾ ʪʘ ʙʫʢʚʠʮʽ ʢʦʨʦʪʢʦʟʫʙʦʾ 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1. 
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ʊʘʙʣʠʮʷ 1. ʂʽʣʴʢʽʩʥʠʡ ʚʤʽʩʪ ʦʢʠʩʣʶʚʘʣʴʥʠʭ ʧʦʣʽʬʝʥʦʣʽʚ ʚ ʪʨʘʚʽ ʪʘ ʚʦʜʥʠʭ ʝʢʩʪʨʘʢʪʘʭ 

ʚʠʜʽʚ ʨʦʜʫ ɹʫʢʚʠʮʷ 

ɺʠʜ ʉʠʨʦʚʠʥʘ 
ɺʤʽʩʪ ʦʢʠʩʣʶʚʘʣʴʥʠʭ ʧʦʣʽʬʝʥʦʣʽʚ, %, 

 ʭʭ D° , n = 9 

ɹʫʢʚʠʮʷ ʧʝʨʝʙʽʣʴʰʝʥʘ 
ʊʨʘʚʘ 6,41Ñ0,43 

ɺʦʜʥʠʡ ʝʢʩʪʨʘʢʪ 24,31Ñ2,43 

ɹʫʢʚʠʮʷ ʢʦʨʦʪʢʦʟʫʙʘ 
ʊʨʘʚʘ 5,28Ñ0,17 

ɺʦʜʥʠʡ ʝʢʩʪʨʘʢʪ 17,87Ñ1,26 

 

ʈʝʟʫʣʴʪʘʪʠ, ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 1 ʩʚʽʜʯʘʪʴ, ʱʦ ʚʤʽʩʪ ʦʢʠʩʣʶʚʘʣʴʥʠʭ ʧʦʣʽʬʝʥʦʣʽʚ ʫ 

ʪʨʘʚʽ ʪʘ ʚʦʜʥʦʤʫ ʝʢʩʪʨʘʢʪʽ ʙʫʢʚʠʮʽ ʧʝʨʝʙʽʣʴʰʝʥʦʾ ʚʠʱʠʡ, ʥʽʞ ʫ ʪʨʘʚʽ ʪʘ ʚʦʜʥʦʤʫ ʝʢʩʪʨʘʢʪʽ 

ʙʫʢʚʠʮʽ ʢʦʨʦʪʢʦʟʫʙʦʾ, ʽ ʩʪʘʥʦʚʠʪʴ 5,28 % - 6,41 % ʪʘ 17,87 % - 24,31 % ʚʽʜʧʦʚʽʜʥʦ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʘʨʤʘʢʦʧʝʷ ʉʉʉʈ. ɺʳʧ. 2. ʆʙʱʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ. 

ʃʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ / ʄɿ ʉʉʉʈ. ï 11-ʝ ʠʟʜ. ï ʄ.: ʄʝʜʠʮʠʥʘ, 1989. ï 

408 ʩ. 

2. ɻʨʦʜʟʽʥʩʴʢʠʡ ɸ.ʄ. ʃʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʠ: [ʝʥʮʠʢʣʦʧʝʜʠʯʥʠʡ ʜʦʚʽʜʥʠʢ] / ɺʽʜʧ. ʨʝʜ. 

ɸ.ʄ. ɻʨʦʜʟʽʥʩʴʢʠʡ. - ʂ. : ɻʦʣʦʚ. ʨʝʜ. ʋʈɽ, 1990. ï ʉ. 71 - 72. 

3. ʆʧʨʝʜʝʣʠʪʝʣʴ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ʋʢʨʘʠʥʳ. ï ʂ. : ʌʠʪʦʩʦʮʠʦʮʝʥʪʨ, 1999. ï 471 ʩ. 

4. ʌʣʦʨʘ ʋʈʉʈ / ʇʽʜ ʨʝʜ. ʯʣʝʥʘ ɸʅ ʋʈʉʈ ɼ.ʂ. ɿʝʨʦʚʘ ï ʂ.: ɺ-ʚʦ ɸʢʘʜʝʤʽʾ ʥʘʫʢ ʋʈʉʈ, 

1960. ï ʊ. IX. ï ʉ. 184 - 194. 

5. ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ: ʋʯʝʙ. ʧʦʩʦʙʠʝ ʜʣʷ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʚʫʟʦʚ / ʇʦʜ. ʨʝʜ. ɻʨʠʥʢʝʚʠʯ ʅ.ʀ., ʉʘʬʨʦʥʠʯ ʃ.ʅ. ï ʄ.: ɺʳʩʰ. 

ʰʢʦʣʘ, 1983. ï 176 ʩ.     
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ɼʦʩʣʽʜʞʝʥʥʷ ʛʝʤʦʩʪʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʝʢʩʪʨʘʢʪʽʚ ʧʽʜʣʽʩʥʠʢʘ ʻʚʨʦʧʝʡʩʴʢʦʛʦ 

ɻʨʠʮʠʢ ʃ.ʄ., ʃʝʛʽʥʴ ʅ.ɯ., ɻʨʠʮʠʢ ɸ.ʈ. 

ʂʘʬʝʜʨʘ ʬʘʨʤʘʮʽʾ 

ɼɺʅɿ çɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè,  

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

nadiyalegin@gmail.com 

 

ɿʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ ʨʽʚʥʦʚʘʛʠ ʩʠʩʪʝʤ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ, 

ʚʠʤʘʛʘʶʪʴ ʩʚʦʻʯʘʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ, ʷʢʽ ʨʝʛʫʣʶʶʪʴ ʧʨʦʮʝʩʠ ʢʦʘʛʫʣʷʮʽʾ ʪʘ 

ʬʽʙʨʠʥʦʣʽʟʫ. ʅʘ ʩʴʦʛʦʜʥʽ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʛʝʤʦʩʪʘʪʠʢʘʤʠ ʻ ʟʘʩʦʙʠ ʜʦʥʦʨʩʴʢʦʾ ʢʨʦʚʽ ʪʘ 

ʾʾ ʬʨʘʢʮʽʡ, ʟʘʩʦʙʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʜʣʷ ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʘ ʚʠʩʦʢʘ ʩʦʙʽʚʘʨʪʽʩʪʴ. 

ʌʽʪʦʟʘʩʦʙʠ ʧʨʝʜʩʪʘʚʣʝʥ ̔ʥʘʩʪʦʷʥʢʘʤʠ ʪʘ ʨʽʜʢʠʤʠ ʩʧʠʨʪʦʚʠʤʠ ʝʢʩʪʨʘʢʪʘʤʠ, ʘ ʪʘʢʦʞ ʟʙʦʨʘʤʠ. 

ʊʦʤʫ, ʧʦʰʫʢ ʽ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʛʝʤʦʩʪʘʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʻ 

ʘʢʪʫʘʣʴʥʠʤ.  

ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʻ ʨʦʩʣʠʥʠ ʨʦʜʫ ʇʽʜʣʽʩʥʠʢ, ʪʨʘʚʘ ʪʘ ʢʦʨʝʥʝʚʠʱʘ ʟ 

ʢʦʨʝʥʷʤʠ ʷʢʠʭ ʫ ʥʘʨʦʜʥʽʡ ʤʝʜʠʮʠʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʣʝʛʝʥʝʚʠʭ, ʰʣʫʥʢʦʚʠʭ, ʢʠʰʢʦʚʠʭ 

ʪʘ ʥʠʨʢʦʚʠʭ ʢʨʦʚʦʪʝʯʘʭ [1, 3]. 

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʛʝʤʦʩʪʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʝʢʩʪʨʘʢʪʽʚ ʟ ʪʨʘʚʠ ʪʘ 

ʢʦʨʝʥʝʚʠʱ ʟ ʢʦʨʝʥʷʤʠ ʧʽʜʣʽʩʥʠʢʘ ʻʚʨʦʧʝʡʩʴʢʦʛʦ. 

ɻʝʤʦʩʪʘʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʝʢʩʪʨʘʢʪʽʚ ʟ ʩʠʨʦʚʠʥʠ ʧʽʜʣʽʩʥʠʢʘ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʚʠʚʯʘʣʠ 

ʤʝʪʦʜʦʤ in vitro. ʅʘʷʚʥʽʩʪʴ ʛʝʤʦʩʪʘʪʠʯʥʦʛʦ ʝʬʝʢʪʫ ʦʮʽʥʶʚʘʣʠ ʟʘ ʯʘʩʦʤ ʟʩʽʜʘʥʥʷ ʢʨʦʚʽ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ï ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʨʦʟʯʠʥʦʤ ʪʘ ʧʨʝʧʘʨʘʪʘʤʠ ʧʦʨʽʚʥʷʥʥʷ. ɼʦʩʣʽʜʠ 

ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʦʤ ɸʣʴʪʛʘʫʟʝʥʘ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʯʘʩʫ ʧʦʷʚʠ ʧʝʨʰʠʭ ʥʠʪʦʢ 

ʬʽʙʨʠʥʫ. ɼʣʷ ʮʴʦʛʦ ʥʘ ʧʽʜʽʛʨʽʪʝ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 37 Áʉ ʧʨʝʜʤʝʪʥʝ ʩʢʣʦ ʥʘʥʦʩʠʣʠ ʢʨʘʧʣʶ ʢʨʦʚʽ 

ʪʘ ʢʨʘʧʣʶ ʨʦʟʯʠʥʽʚ ʝʢʩʪʨʘʢʪʽʚ. ʏʝʨʝʟ ʢʦʞʥʽ 15 ï 20 ʩʝʢʫʥʜ ʧʨʦʚʦʜʠʣʠ ʧʦ ʢʨʘʧʣʽ ʢʨʦʚʽ, 

ʬʽʢʩʫʶʯʠ ʧʦʷʚʫ ʧʝʨʰʦʾ ʥʠʪʢʠ ʬʽʙʨʠʥʫ. ʗʢ ʧʨʝʧʘʨʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʝʢʩʪʨʘʢʪ 

ʧʝʨʮʶ ʚʦʜʷʥʦʛʦ (çʇʝʨʮʶ ʚʦʜʷʥʦʛʦ ʝʢʩʪʨʘʢʪè, ʇʨɸʊ ʌʘʨʤʘʮʝʚʪʠʯʥʘ ʬʘʙʨʠʢʘ çɺʽʦʣʘè,  

ʤ. ɿʘʧʦʨʽʞʞʷ) ʽ 5 % ʨʦʟʯʠʥ ʘʤʽʥʦʢʘʧʨʦʥʦʚʦʾ ʢʠʩʣʦʪʠ (çʂʠʩʣʦʪʘ ʘʤʽʥʦʢʘʧʨʦʥʦʚʘè, ʨʦʟʯʠʥ ʜʣʷ 

ʽʥʬʫʟʽʡ 5 %, ʬʣ. 100 ʤʣ, çʖʨʽʷ-ʬʘʨʤè, ʤ. ʂʠʾʚ) [2, 4]. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʩʢʨʠʥʽʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʢʩʪʨʘʢʪʠ ʟ 

ʩʠʨʦʚʠʥʠ ʧʽʜʣʽʩʥʠʢʘ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʚʠʷʚʣʷʶʪʴ ʛʝʤʦʩʪʘʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʨʝʬʝʨʝʥʩ-ʧʨʝʧʘʨʘʪʘʤʠ. ɸʥʘʣʽʟ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʚ, ʱʦ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʽ ʝʢʩʪʨʘʢʪʠ 

ʟ ʪʨʘʚʠ ʪʘ ʢʦʨʝʥʝʚʠʱ ʟ ʢʦʨʝʥʷʤʠ ʧʽʜʣʽʩʥʠʢʘ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʚʠʢʣʠʢʘʶʪʴ ʘʢʪʠʚʘʮʽʶ ʧʨʦʮʝʩʫ 

ʟʩʽʜʘʥʥʷ ʢʨʦʚʽ ʜʝʱʦ ʰʚʠʜʰʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʦʜʥʠʤʠ ʝʢʩʪʨʘʢʪʘʤʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʜʦʮʽʣʴʥʽʩʪʴ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
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ʃ.ɺ. ʃʫʢôʷʥʦʚʘ, ɺ.ɸ. ɺʦʣʢʦʚʦʡ, ʅ.ɺ. ɼʝʨʢʘʯ // ʂʣʽʥʽʯʥʘ ʬʘʨʤʘʮʽʷ. ï 2008. ï ˉ 13, ʊ. 12. ï  

ʉ. 40 ï 44. 

3. ʈʘʩʪʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʉʉʉʈ: ʎʚʝʪʢʦʚʳʝ ʨʘʩʪʝʥʠʷ, ʠʭ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ; ʉʝʤʝʡʩʪʚʘ Rutaceae ï Elaeagnaceae. ï ʃ. : ʅʘʫʢʘ, 1988. ï ʉ. 159 ï 160. 
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ʇʽʜʙʽʨ ʦʩʥʦʚʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʘʟʽ ʟ ʝʢʩʪʨʘʢʪʦʤ ʨʫʪʠ ʩʘʜʦʚʦʾ 

ɻʨʠʮʠʢ ʃ.ʄ., ʄʝʣʴʥʠʢ ʄ.ɺ., ʊʫʯʘʢ ʅ.ɯ., ɻʨʠʮʠʢ ɸ.ʈ. 

ʂʘʬʝʜʨʘ ʬʘʨʤʘʮʽʾ  

ɼɺʅɿ çɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè,  

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

melnick.mariia@yandex.ru 

ʉʝʨʝʜ ʯʠʩʝʣʴʥʠʭ ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʦʩʦʙʣʠʚʦ ʧʨʦʙʣʝʤʥʠʤ ʻ ʚʽʪʽʣʽʛʦ. ʅʘ 

ʚʽʪʽʣʽʛʦ ʭʚʦʨʽʻ ʙʣʠʟʴʢʦ 3% ʥʘʩʝʣʝʥʥʷ. ʇʨʦʷʚʠ ʭʚʦʨʦʙʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʣʶʜʝʡ ʚʽʢʦʤ ʜʦ 20 

ʨʦʢʽʚ. 

ɼʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʣʽʢʫʚʘʥʥʷ ʚʽʪʽʣʽʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʟʽ, ʱʦ ʤʽʩʪʷʪʴ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ, 

ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʬʦʪʦʩʝʥʩʠʙʽʣʽʟʫʶʯʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ɺʨʘʭʦʚʫʶʯʠ ʦʙʤʝʞʝʥʠʡ ʘʩʦʨʪʠʤʝʥʪ 

ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʤʽʩʮʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʚʽʪʽʣʽʛʦ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʤ'ʷʢʠʭ ʣʽʢʘʨʩʴʢʠʭ 

ʟʘʩʦʙʽʚ [3].  

ʆʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʠʪʘʥʴ ʧʨʠ ʨʦʟʨʦʙʮʽ ʤ'ʷʢʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ ʻ ʚʠʙʽʨ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʦʩʽʷ, ʷʢʠʡ ʙʠ ʟʘʙʝʟʧʝʯʫʚʘʚ ʤʘʢʩʠʤʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ [2, 3]. ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʚʽʪʽʣʽʛʦ, ʚʠʩʫʚʘʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ 

ʚʠʤʦʛʠ ʜʦ ʥʦʩʽʷ: ʦʩʥʦʚʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʦʚʝʨʭʥʝʚʦʜʽʶʯʦʶ, ʥʝ ʧʦʚʠʥʥʘ ʚʩʤʦʢʪʫʚʘʪʠʩʷ ʚ 

ʛʣʠʙʦʢʽ ʰʘʨʠ ʰʢʽʨʠ; ʤʽʩʮʝʚʠʡ ʚʧʣʠʚ ʜʽʶʯʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʤʘʟʽ, ʥʝ ʧʦʚʠʥʝʥ ʚʠʢʣʠʢʘʪʠ 

ʜʠʩʢʦʤʬʦʨʪʫ ʧʨʠ ʥʘʥʝʩʝʥʥʽ ʥʘ ʰʢʽʨʫ. ʊʘʢʦʞ, ʧʨʝʧʘʨʘʪ ʧʦʚʠʥʝʥ ʤʘʪʠ ʟʘʜʦʚʽʣʴʥʽ ʩʧʦʞʠʚʯʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ï ʢʦʣʽʨ, ʟʘʧʘʭ, ʢʦʥʩʠʩʪʝʥʮʽʶ, ʟʨʫʯʥʽʩʪʴ ʥʘʤʘʟʫʚʘʥʥʷ. ʊʦʤʫ, ʜʦʩʷʛʥʝʥʥʷ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤôʷʢʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʽʜʙʦʨʫ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʚ ʧʽʜʙʽʨ ʤʘʟʝʚʦʾ ʦʩʥʦʚʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʤ'ʷʢʦʾ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ ʟ 

ʛʫʩʪʠʤ ʝʢʩʪʨʘʢʪʦʤ ʪʨʘʚʠ ʨʫʪʠ ʩʘʜʦʚʦʾ.  

ɺʨʘʭʦʚʫʶʯʠ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʤôʷʢʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʧʨʠ ʣʽʢʫʚʘʥʥʽ 

ʚʽʪʠʣʽʛʦ, ʷʢ ʤʘʟʝʚʽ ʦʩʥʦʚʠ ʙʫʣʦ ʦʙʨʘʥʦ ʜʠʬʽʣʴʥʽ ʩʠʩʪʝʤʠ, ʘ ʩʘʤʝ ʝʤʫʣʴʩʽʡʥʽ ʦʩʥʦʚʠ ʪʠʧʫ 

ʚʦʜʘ/ʦʣʽʷ, ʦʣʽʷ/ʚʦʜʘ ʪʘ ʘʜʩʦʨʙʮʽʡʥʽ ʦʩʥʦʚʠ. ɼʘʥʽ ʦʩʥʦʚʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʚʽʣʴʥʝʥʥʷ ʣʽʢʘʨʩʴʢʠʭ 

ʨʝʯʦʚʠʥ ʟ ʤʘʟʝʡ, ʥʝ ʟʘʚʘʞʘʶʪʴ ʛʘʟʦ- ʽ ʪʝʧʣʦʦʙʤʽʥʫ ʰʢʽʨʥʦʛʦ ʧʦʢʨʠʚʫ, ʤʘʶʪʴ ʭʦʨʦʰʽ 

ʢʦʥʩʠʩʪʝʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʊʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ ʤʘʟʝʡ ʥʘ ʮʠʭ ʦʩʥʦʚʘʭ ʚʠʱʠʡ, ʥʽʞ ʥʘ 

ʛʽʜʨʦʬʦʙʥʠʭ. 

ʅʘ ʦʩʥʦʚʽ ʧʽʜʽʙʨʘʥʠʭ ʥʦʩʽʾʚ ʥʘʤʠ ʚʠʛʦʪʦʚʣʝʥʦ ʟʨʘʟʢʠ ʤʘʟʝʡ ʟ ʝʢʩʪʨʘʢʪʦʤ ʪʨʘʚʠ ʨʫʪʠ 

ʩʘʜʦʚʦʾ.  

ɺʘʞʣʠʚʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʽʢʫʚʘʣʴʥʦʛʦ ʝʬʝʢʪʫ ʧʨʝʧʘʨʘʪʫ ʤʘʻ 

ʧʦʚʥʦʪʘ ʪʘ ʰʚʠʜʢʽʩʪʴ ʚʠʚʽʣʴʥʝʥʥʷ ʣʽʢʘʨʩʴʢʦʾ ʨʝʯʦʚʠʥʠ. ɼʣʷ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ, ʷʢʽ ʜʽʶʪʴ 

ʤʽʩʮʝʚʦ, ʚʘʞʣʠʚʦ, ʱʦʙ ʚʠʚʽʣʴʥʝʥʥʷ ʧʨʦʭʦʜʠʣʦ ʜʦʩʪʘʪʥʴʦ ʧʦʚʥʦ, ʪʨʠʚʘʣʦ ʽʟ ʟʘʜʘʥʦʶ 
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ʰʚʠʜʢʽʩʪʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʚ ʪʢʘʥʠʥʘʭ ʥʝʦʙʭʽʜʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʽʢʘʨʩʴʢʦʛʦ 

ʧʨʝʧʘʨʘʪʫ. ʊʦʤʫ, ʜʣʷ ʚʠʙʦʨʫ ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʦʾ ʤʘʟʝʚʦʾ ʦʩʥʦʚʠ ʧʨʦʚʦʜʠʣʠ ʙʽʦʬʘʨʤʘʮʝʚʪʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʟʨʘʟʢʽʚ ʤʘʟʝʡ [1]. 

ɺʠʚʽʣʴʥʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽʟ ʤʦʜʝʣʴʥʠʭ ʟʨʘʟʢʽʚ ʤʘʟʝʡ ʧʨʦʚʦʜʠʣʠ in 

vitro ʤʝʪʦʜʦʤ ʜʠʬʫʟʽʾ ʚ ʘʛʘʨʦʚʠʡ ʛʝʣʴ. ʄʝʪʦʜ ʟʘʩʥʦʚʘʥʦ ʥʘ ʫʪʚʦʨʝʥʥʽ ʟʘʙʘʨʚʣʝʥʦʾ ʟʦʥʠ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ ʢʫʤʘʨʠʥʽʚ ʨʫʪʠ ʩʘʜʦʚʦʾ ʽʟ 10 % ʨʦʟʯʠʥʦʤ ʢʘʣʽʶ ʛʽʜʨʦʢʩʠʜʫ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʞʦʚʪʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ 3 % ʘʛʘʨʦʚʠʡ ʛʝʣʴ ʟ ʜʦʜʘʚʘʥʥʷʤ ʨʝʘʢʪʠʚʫ 

ʨʦʟʣʠʚʘʣʠ ʚ ʯʘʰʢʠ ʇʝʪʨʽ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ ʜʥʘ ʜʚʦʤʘ ʧʦʨʮʽʷʤʠ ʧʦ 20 ʤʣ. ʇʽʩʣʷ 

ʟʘʩʪʠʛʘʥʥʷ ʧʝʨʰʦʾ ʧʦʨʮʽʾ ʘʛʘʨʫ ʥʘ ʾʾ ʧʦʚʝʨʭʥʶ ʚ ʢʦʞʥʫ ʯʘʰʢʫ ʧʦʤʽʱʘʣʠ 3 ʮʠʣʽʥʜʨʠ ʟ 

ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ ʟ ʟʦʚʥʽʰʥʽʤ ʜʽʘʤʝʪʨʦʤ 8 ʤʤ, ʧʦʪʽʤ ʟʘʣʠʚʘʣʠ ʜʨʫʛʠʡ ʰʘʨ ʘʛʘʨʫ. ʇʽʩʣʷ 

ʟʘʩʪʠʛʘʥʥʷ ʜʨʫʛʦʛʦ ʰʘʨʫ ʮʠʣʽʥʜʨʠ ʚʠʡʤʘʣʠ ʽ ʫ ʣʫʥʢʠ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ, ʧʦʤʽʱʘʣʠ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ʤʘʟʽ ʧʦ 0,2 ʛ. ʏʘʰʢʠ ʟʘʢʨʠʚʘʣʠ ʽ ʚʠʪʨʠʤʫʚʘʣʠ ʚ ʪʝʨʤʦʩʽ ʧʨʠ 45 Áʉ ʰʽʩʪʴ 

ʨʘʟʽʚ ʧʦ 30 ʭʚ. ɼʣʷ ʢʦʞʥʦʛʦ ʟʨʘʟʢʘ ʚʠʤʽʨʶʚʘʣʠ ʜʽʘʤʝʪʨ ʟʘʙʘʨʚʣʝʥʦʾ ʟʦʥʠ ʚ ʤʤ [1]. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʢʨʘʱʝ ʚʠʚʽʣʴʥʝʥʥʷ 

ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟ ʝʤʫʣʴʩʽʡʥʠʭ ʦʩʥʦʚ ʪʠʧʫ ʚʦʜʘ/ʦʣʽʷ. 
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ʄôʷʢʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ (ʄʃɿ) ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʡʤʘʶʪʴ ʟʥʘʯʥʝ ʤʽʩʮʝ ʚ 

ʋʢʨʘʾʥʳ ʚ ʧʝʨʝʣʽʢʫ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ (ʃɿ) ʫ ʬʦʨʤʽ ʤʘʟʝʡ, ʛʝʣʽʚ, ʢʨʝʤʽʚ, 

ʧʣʘʩʪʠʨʽʚ, ʣʽʥʽʤʝʥʪʽʚ. ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤôʷʢʠʭ 

ʃɿ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʋ ʨʦʙʦʪʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʤʝʪʦʜ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ  

ɼʝʨʞʘʚʥʘ ʌʘʨʤʘʢʦʧʝʾ ʉʈʉʈ (ʚʠʧʫʩʢ 2) ʚʤʽʱʫʚʘʣʘ ʩʪʘʪʪʶ çʄʘʟʽè. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ 

ʩʪʘʪʪʽ ʤʘʟʽ ï ʮʝ ʤôʷʢʘ ʣʽʢʘʨʩʴʢʘ ʬʦʨʤʘ (ʃʌ), ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʥʘ ʰʢʽʨʫ, ʨʘʥʠ ʪʘ 

ʩʣʠʟʦʚʽ ʦʙʦʣʦʥʢʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʥʩʠʩʪʝʥʮʽʾ ʤʘʟʽ ʢʣʘʩʠʬʽʢʫʚʘʣʠʩʷ ʥʘ ʚʣʘʩʥʝ 

ʤʘʟʽ, ʧʘʩʪʠ, ʢʨʝʤʠ, ʛʝʣʽ ʪʘ ʣʽʥʽʤʝʥʪʠ. ʇʨʦʪʝ ʚʠʟʥʘʯʝʥʴ ʥʘ ʮʽ ʛʨʫʧʠ ʩʪʘʪʪʷ çʄʘʟʽè ʥʝ ʧʦʜʘʚʘʣʘ. 

ʎʽ ʚʠʟʥʘʯʝʥʥʷ ʧʦʷʚʠʣʠʩʷ ʣʠʰʝ ʫ ɼʝʨʞʘʚʥʽʡ ʬʘʨʤʘʢʦʧʝʾ ʋʢʨʘʾʥʠ (ɼʌʋ).  ʄʦʥʦʛʨʘʬʽʷ çʄôʷʢʽ 

ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʜʣʷ ʤʽʩʮʝʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷè ɼʌʋ 1.0 ʚʠʜʘʥʥʷ (2001 ʨ.) ʘʥʘʣʦʛʽʯʥʦ 

ʢʣʘʩʠʬʽʢʫʚʘʣʘ ʤôʷʢʽ ʃɿ ʥʘ ʤʘʟʽ, ʢʨʝʤʠ, ʛʝʣʽ, ʧʘʩʪʠ ʪʘ ʣʽʥʽʤʝʥʪʠ. ɺ ʦʩʥʦʚʫ ʮʽʻʾ ʢʣʘʩʠʬʽʢʘʮʽʾ  

ʙʫʣʘ ʧʦʢʣʘʜʝʥʘ ʩʫʢʫʧʥʽʩʪʴ ʦʟʥʘʢ: ʟʘ ʩʧʦʨʽʜʥʝʥʽʩʪʶ ʜʦ ʚʦʜʠ, ʟʜʘʪʥʽʩʪʶ ʘʙʩʦʨʙʫʚʘʪʠ ʚʦʜʫ ʽ 

ʤʝʭʘʥʽʟʤʦʤ ʾʾ ʘʙʩʦʨʙʮʽʾ, ʟʘ ʪʠʧʦʤ ʜʠʩʧʝʨʩʥʠʭ ʩʠʩʪʝʤ, ʟʘ ʨʝʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʤôʷʢʦʛʦ ʃɿ ʽ/ʘʙʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨʽ ʟʙʝʨʽʛʘʥʥʷ ʽ 

ʩʧʦʩʦʙʽ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʽ ʜʠʩʧʝʨʩʥʠʤ ʩʪʘʥʦʤ ʜʦʧʦʤʽʞʥʠʭ ʽ /ʘʙʦ ʣʽʢʘʨʩʴʢʠʭ 

ʨʝʯʦʚʠʥ. ɺ ʦʩʥʦʚʫ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʤʘʟʝʡ ʚʽʜ ʢʨʝʤʽʚ ʙʫʣʠ ʧʦʢʣʘʜʝʥʽ ʦʟʥʘʢʠ: ʪʠʧ ʜʠʩʧʝʨʩʥʦʾ 

ʩʠʩʪʝʤʠ ʪʘ ʨʝʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʄʘʟʽ ï ʮʝ ʤôʷʢʽ ʃɿ ʜʣʷ ʤʽʩʮʝʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, 

ʜʠʩʧʝʨʩʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʷʢʠʭ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʟʙʝʨʽʛʘʥʥʷ ʤʘʻ ʥʝ 

ʥʴʶʪʦʥʽʚʩʴʢʠʡ ʪʠʧ ʪʝʯʽʾ ʽ ʚʠʩʦʢʝ ʟʥʘʯʝʥʥʷ  ʨʝʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʢʨʝʤʠ 

ʤôʷʢʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʜʣʷ ʤʽʩʮʝʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʜʚʦ- ʘʙʦ ʙʘʛʘʪʦʬʘʟʦʚʽ 

ʜʠʩʧʝʨʩʥʽ ʩʠʩʪʝʤʠ, ʜʠʩʧʝʨʩʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʷʢʠʭ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʟʙʝʨʽʛʘʥʥʷ 

ʤʘʻ ʥʴʶʪʦʥʽʚʩʴʢʠʡ ʪʠʧ ʪʝʯʽʾ ʽ ʥʠʟʴʢʝ ʟʥʘʯʝʥʥʷ  ʨʝʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʆʜʥʘʢ ʤʦʥʦʛʨʘʬʽʷ 

çʄôʷʢʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʜʣʷ ʤʽʩʮʝʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷè ʥʝ ʧʦʜʘʚʘʣʘ ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʦʟʥʘʢʠ çʟʥʘʯʝʥʥʷ   ʨʝʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚè. ʋ 2 ʜʦʧʦʚʥʝʥʥʽ ʜʦ ɼʌʋ (2008 ʨ.) ʮʷ ʤʦʥʦʛʨʘʬʽʷ 

ʟʘʟʥʘʣʘ ʟʤʽʥ, ʚʢʣʶʯʘʶʯʠ ʽ ʟʤʽʥʫ ʥʘʟʚʠ ʩʘʤʦʾ ʤʦʥʦʛʨʘʬʽʾ. ɿʦʢʨʝʤʘ, ʄʃɿ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʜʽʣʷʣʠʩʷ ʥʘ ʤʘʟʽ, ʢʨʝʤʠ, ʛʝʣʽ, ʧʘʩʪʠ, ʧʨʠʧʘʨʢʠ, ʤʝʜʠʯʥʽ ʧʣʘʩʪʠʨʽ. ʃʽʥʽʤʝʥʪʠ 

ʷʢ ʃʌ ʧʦʜʘʚʘʣʠʩʷ ʚ ʥʘʮʽʦʥʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʮʽʻʾ ʤʦʥʦʛʨʘʬʽʾ ʷʢ ʤôʷʢʽ ʃɿ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʷʢʽ ʧʣʘʚʣʷʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʪʽʣʘ. ɼʦ ʣʽʥʽʤʝʥʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʥʝʩʝʥʽ ʤʘʟʽ, 
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ʢʨʝʤʠ, ʛʝʣʽ ʪʘ ʧʘʩʪʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʮʽʻʶ ʦʟʥʘʢʦʶ. ɺ ʦʩʥʦʚʫ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʤʘʟʝʡ ʚʽʜ 

ʢʨʝʤʽʚ ʙʫʣʘ ʧʦʢʣʘʜʝʥʘ ʦʟʥʘʢʘ: ʦʜʥʦʬʘʟʥʽʩʪʴ ʦʩʥʦʚʠ ʽ ʙʘʛʘʪʦʬʘʟʥʽʩʪʴ ʃɿ.   ʄʘʟʽ ʩʢʣʘʜʘʶʪʴʩʷ 

ʽʟ ʦʜʥʦʬʘʟʥʦʾ ʦʩʥʦʚʠ,  ʚ ʷʢʽʡ ʤʦʞʫʪʴ ʙʫʪʠ ʜʠʩʧʝʨʛʦʚʘʥʽ ʪʚʝʨʜʽ ʘʙʦ ʨʽʜʢʽ ʨʝʯʦʚʠʥʠ. ʂʨʝʤʠ ï 

ʙʘʛʘʪʦʬʘʟʥʽ ʃɿ, ʱʦ ʤʽʩʪʷʪʴ ʣʽʧʦʬʽʣʴʥʫ ʽ ʚʦʜʥʫ ʬʘʟʫ. ʆʜʥʘʢ ʪʘʢʽ ʚʠʟʥʘʯʝʥʥʷ ʥʝ ʨʦʟʨʽʟʥʷʶʪʴ 

ʚʦʜʦ-ʝʤʫʣʴʩʽʡʥʠʭ ʤʘʟʝʡ ʚʽʜ ʢʨʝʤʽʚ, ʦʩʢʽʣʴʢʠ ʧʝʨʰʽ ʪʘʢʦʞ ʚʤʽʱʫʶʪʴ ʣʽʧʦʬʽʣʴʥʫ ʪʘ 

ʛʽʜʨʦʬʽʣʴʥʫ ʬʘʟʫ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʝʤʫʣʴʩʽʾ ʚʦʜʘ ʚ ʤʘʩʣʽ (ʚ/ʤ) ʘʙʦ ʤʘʩʣʦ ʫ ʚʦʜʽ (ʤ/ʚ) ʟʘʣʝʞʥʦ 

ʚʽʜ ʪʠʧʫ ʝʤʫʣʴʛʘʪʦʨʘ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʥʘʡʙʽʣʴʰ ʚʜʘʣʦ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʤʘʟʝʡ ʚʽʜ ʢʨʝʤʽʚ ʜʘʻ 

ʬʘʨʤʘʢʦʧʝʷ ʉʐɸ 37 ʚʠʜʘʥʥʷ. ɺ ʦʩʥʦʚʫ ʮʽʻʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʧʦʢʣʘʜʝʥʽ ʜʚʽ ʦʟʥʘʢʠ: 

ʢʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ ʽ ʪʠʧ ʜʠʩʧʝʨʩʥʦʾ ʩʠʩʪʝʤʠ. ʄʘʟʽ, ʟʘʟʚʠʯʘʡ, ʚʤʽʱʫʶʪʴ ʤʝʥʰʝ, ʥʽʞ 20 % 

ʚʦʜʠ ʪʘ ʽʥʰʠʭ ʣʝʪʢʠʭ ʨʝʯʦʚʠʥ ʽ ʙʽʣʴʰʝ, ʥʽʞ 50 % ʚʫʛʣʝʚʦʜʥʽʚ, ʚʦʩʢʽʚ ʪʘ/ʘʙʦ ʧʦʣʽʽʦʣʽʚ. ʊʦʜʽ ʷʢ 

ʢʨʝʤʠ ï ʮʝ ʝʤʫʣʴʩʽʡʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʚʤʽʱʫʶʪʴ  ʙʽʣʴʰʝ, ʥʽʞ 20 % ʚʦʜʠ ʪʘ ʣʝʪʢʠʭ ʨʝʯʦʚʠʥ ʽ 

ʤʝʥʰʝ, ʥʽʞ 50 % ʚʫʛʣʝʚʦʜʥʽʚ, ʚʦʩʢʽʚ ʪʘ/ʘʙʦ ʧʦʣʽʽʦʣʽʚ. 

ʋ 3 ʜʦʧʦʚʥʝʥʥʽ ʜʦ ɼʌʋ (2009 ʨ.)  ʮʷ ʤʦʥʦʛʨʘʬʽʷ ʟʘʟʥʘʣʘ ʯʝʨʛʦʚʠʭ ʟʤʽʥ. ɿʦʢʨʝʤʘ, ʤôʷʢʽ 

ʃɿ ʧʦʜʽʣʷʣʠʩʷ ʥʘ ʤʘʟʽ, ʢʨʝʤʠ, ʛʝʣʽ, ʧʘʩʪʠ, ʧʨʠʧʘʨʢʠ, ʤʝʜʠʯʥʽ ʧʣʘʩʪʠʨʽ ʪʘ ʰʢʽʨʥʽ ʧʣʘʩʪʠʨʠ. 

ʃʽʥʽʤʝʥʪʠ ʷʢ ʃʌ ʧʦʜʘʶʪʴʩʷ  ʪʘʢ ʩʘʤʦ ʚ ʥʘʮʽʦʥʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʮʽʻʾ ʤʦʥʦʛʨʘʬʽʾ. ɺʘʨʪʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʧʝʨʝʣʽʢʫ ʥʘʟʚ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʤʘʪʝʨʽʘʣʽʚ ʨʝʻʩʪʨʘʮʽʡʥʦʛʦ ʜʦʩʴʻ ʥʘ ʃɿ, ʱʦ ʧʦʜʘʶʪʴʩʷ ʥʘ ʜʝʨʞʘʚʥʫ ʨʝʻʩʪʨʘʮʽʶ 

(ʧʝʨʝʨʝʻʩʪʨʘʮʽʶ) ʘʙʦ ʧʨʠ ʚʥʝʩʝʥʥʽ ʟʤʽʥ ʜʦ ʨʝʻʩʪʨʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʦʪʷʛʦʤ ʜʽʾ 

ʨʝʻʩʪʨʘʮʽʡʥʦʛʦ ʧʦʩʚʽʜʯʝʥʥʷ, ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʥʘʢʘʟʦʤ ʄʆɿ ʋʢʨʘʾʥʠ ˉ500 ʚʽʜ 20 ʣʠʧʥʷ 2006 

ʨ., ʪʘʢʘ ʣʽʢʘʨʩʴʢʘ ʬʦʨʤʘ ʷʢ ʣʽʥʽʤʝʥʪʠ ʻ ʚʽʜʩʫʪʥʷ. ʇʨʦʪʝ ʫ ʨʝʻʩʪʨʽ ʃɿ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʨʝʧʘʨʘʪʠ 

ʫ ʬʦʨʤʽ ʣʽʥʽʤʝʥʪʽʚ, ʟʦʢʨʝʤʘ ʙʘʣʴʟʘʤʽʯʥʠʡ ʣʽʥʽʤʝʥʪ ʟʘ ɺʠʰʥʝʚʩʴʢʠʤ, ʩʠʥʪʦʤʽʮʠʥ ʪʘ ʽʥʰʽ. 

ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʣʽʥʽʤʝʥʪʠ ʷʢ ʣʽʢʘʨʩʴʢʘ ʬʦʨʤʘ ʟʘʟʥʘʣʠ ʝʚʦʣʶʮʽʾ ʽ ʚ ʗʧʦʥʩʴʢʽʡ 

ʬʘʨʤʘʢʦʧʝʾ (ʗʌ). ʋ ʗʌ ʍV ʣʽʥʽʤʝʥʪʠ ʧʦʜʘʚʘʣʠʩʷ ʷʢ  ʨʽʜʢʽ ʘʙʦ ʤôʷʢʽ ʣʽʢʘʨʩʴʢʽ ʬʦʨʤʠ, 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʰʢʽʨʫ ʰʣʷʭʦʤ ʚʪʠʨʘʥʥʷ. ɸ ʚʞʝ ʫ ʗʌ ʍVɯ 

ʣʽʥʽʤʝʥʪʠ ʧʦʜʘʶʪʴʩʷ ʷʢ  ʨʽʜʢʽ ʘʙʦ ʤʫʣʠʩʪʽ ʣʽʢʘʨʩʴʢʽ ʬʦʨʤʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʰʢʽʨʫ ʰʣʷʭʦʤ ʥʘʪʠʨʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʟʥʘʢʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʣʽʥʽʤʝʥʪʽʚ 

ʚʽʜ ʽʥʰʠʭ ʤôʷʢʠʭ ʃʌ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚ ɼʌʋ ʪʘ ʗʌ. ʂʨʽʤ ʮʴʦʛʦ, ʥʝ ʟʘʚʞʜʠ ʮʽ ʦʟʥʘʢʠ 

ʚʜʘʣʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʃʌ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʙʘʣʴʟʘʤʽʯʥʠʡ ʣʽʥʽʤʝʥʪ ʟʘ ɺʠʰʥʝʚʩʴʢʠʤ ʤʦʞʝ 

ʙʫʪʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʡ ʷʢ ʤʫʣʠʩʪʘ ʃʌ, ʧʨʦʪʝ ʚʽʥ ʥʝ ʧʨʠʟʥʘʯʝʥʠʡ ʥʽ ʜʣʷ ʚʪʠʨʘʥʥʷ, ʥʽ 

ʥʘʪʠʨʘʥʥʷ. ɸʥʘʣʦʛʽʯʥʦ ʣʽʥʽʤʝʥʪ ʩʠʥʪʦʤʽʮʠʥʫ ʥʝ ʧʨʠʟʥʘʯʝʥʠʡ ʥʽ ʜʣʷ ʚʪʠʨʘʥʥʷ, ʥʽ ʥʘʪʠʨʘʥʥʷ. 

ɺʠʩʥʦʚʦʢ. ʗʢ ʩʚʽʜʯʘʪʴ ʚʠʱʝʥʘʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʫ ʬʘʨʤʘʢʦʧʝʡʥʠʭ ʩʪʘʪʪʷʭ ʥʘ ʤôʷʢʽ 

ʃɿ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʚʠʟʥʘʯʝʥʴ ʜʣʷ ʤʘʟʝʡ, ʢʨʝʤʽʚ, ʣʽʥʽʤʝʥʪʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʦʰʫʢ ʚʠʟʥʘʯʝʥʴ, ʷʢʽ ʙ ʦʜʥʦʟʥʘʯʥʦ ʜʠʬʝʨʝʥʮʽʶʚʘʣʠ ʦʜʥʫ ʤôʷʢʫ ʣʽʢʘʨʩʴʢʫ ʬʦʨʤʫ ʚʽʜ  ʽʥʰʦʾ. 
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ʈʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʾ ʝʢʩʪʝʤʧʦʨʘʣʴʥʠʭ ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ ʧʘʩʪ ʟ ʥʘʬʪʘʣʘʥʦʤ 

ɼʘʥʴʢʝʚʠʯ ʆ.ʉ., ʆʨʣʦʚʝʮʴʢʘ ʅ.ʌ. 

ʂʘʬʝʜʨʘ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

os-dan@mail.ru 

ʆʩʥʦʚʥʠʡ ʧʨʠʥʮʠʧ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ï ʛʣʠʙʦʢʠʡ ʘʥʘʣʽʟ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʙôʻʢʪʠʚʥʠʭ ʪʘ 

ʩʫʙôʻʢʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʠʡ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʝʢʩʪʝʤʧʦʨʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʚʠʧʠʩʘʥʠʭ ʣʽʢʘʨʝʤ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʭʚʦʨʦʛʦ. ʅʝʟʚʘʞʘʶʯʠ 

ʥʘ ʨʽʟʢʦ ʟʨʦʩʪʘʶʯʠʡ ʘʩʦʨʪʠʤʝʥʪ ʛʦʪʦʚʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʚ 

ʘʧʪʝʢʘʭ ʥʝ ʚʪʨʘʯʘʻ ʩʚʦʛʦ ʟʥʘʯʝʥʥʷ. ɸʜʞʝ ʩʝʨʝʜ ʨʝʮʝʧʪʽʚ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʚʠʛʦʪʦʚʣʝʥʥʷ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʜʦ ʘʧʪʝʢ, ʙʘʛʘʪʦ ʜʠʪʷʯʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ, ʜʝ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʢʦʤʙʽʥʘʮʽʾ ʤʝʜʠʢʘʤʝʥʪʽʚ ʪʘ ʜʦʟ ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʽ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʦʩʦʙʣʠʚʦ ʫ ʜʽʪʝʡ. ɼʣʷ ʣʽʢʫʚʘʥʥʷ ʘʣʝʨʛʽʯʥʠʭ ʜʝʨʤʘʪʦʟʽʚ 

ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʟʽ, ʱʦ ʤʽʩʪʷʪʴ ʥʘʬʪʫ ʥʘʬʪʘʣʘʥʩʴʢʫ ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ ʽʥʰʠʤʠ 

ʧʨʦʪʠʟʘʧʘʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʊʘʢʽ ʤʘʟʽ ʤʦʞʫʪʴ ʤʘʪʠ ʫʪʨʫʜʥʝʥʥʷ ʧʨʠ ʧʨʠʛʦʪʫʚʘʥʥʽ. 

ʇʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ ʩʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʧʝʚʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʷʢʽ ʙ 

ʛʘʨʘʥʪʫʚʘʣʠ ʷʢʽʩʪʴ ʪʘ ʬʘʨʤʘʢʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʧʠʩʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ. ʊʦʤʫ 

ʘʢʪʫʘʣʴʥʠʤ ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʦʰʫʢ ʰʣʷʭʫ ʧʽʜʚʠʱʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʝʢʩʪʝʤʧʦʨʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʘ ʨʦʟʨʦʙʢʘ ʨʘʮʽʦʥʘʣʴʥʠʭ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʤʘʟʝʡ ʟ ʥʘʬʪʘʣʘʥʦʤ ʪʘ ʧʘʩʪʦʶ ʮʠʥʢʦʚʦʶ, ʘ ʪʘʢʦʞ ʤʘʟʝʡ ʟ ʽʭʪʽʦʣʦʤ, ʮʠʥʢʫ 

ʦʢʩʠʜʦʤ ʪʘ ʪʘʣʴʢʦʤ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʤʘʟʽ-ʧʘʩʪʠ. 

ʄʘʟʽ ʛʦʪʫʚʘʣʠ ʟʘ ʟʘʛʘʣʴʥʠʤʠ ʧʨʘʚʠʣʘʤʠ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʘʩʪ, ʚʨʘʭʦʚʫʶʯʠ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽʥʛʨʝʜʽʻʥʪʽʚ. ʇʨʠʛʦʪʦʚʘʥʽ ʤʘʟʽ ʙʫʣʠ ʩʽʨʦʛʦ ʘʙʦ ʩʽʨʦ-ʙʫʨʦʛʦ ʢʦʣʴʦʨʫ ʟʽ 

ʩʧʝʮʠʬʽʯʥʠʤ ʟʘʧʘʭʦʤ. ɼʣʷ ʚʠʚʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʠʛʦʪʦʚʘʥʠʭ ʤʘʟʝʡ, ʚʦʥʠ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ 

ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʧʨʠ ʜʚʦʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʘʭ: ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ +15-25ʦʉ ʪʘ ʚ 

ʭʦʣʦʜʠʣʴʥʠʢʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ +2-8ʦʉ. ɿʙʝʨʽʛʘʣʠ ʾʭ ʫ ʩʢʣʷʥʠʭ ʤʘʟʝʚʠʭ ʙʘʥʦʯʢʘʭ ʟ ʢʨʠʰʢʘʤʠ, 

ʱʦ ʥʘʛʚʠʥʯʫʶʪʴʩʷ. ʈʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʤʘʟʽ ʙʫʣʠ ʩʪʘʙʽʣʴʥʽ ʧʨʦʪʷʛʦʤ 1 

ʨʦʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʝʭʥʦʣʦʛʽʶ ʤʘʟʝʡ ʟ ʥʘʬʪʘʣʘʥʦʤ ʪʘ 

ʚʠʟʥʘʯʝʥʘ ʾʭ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʟʙʝʨʽʛʘʥʥʷ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʚʠʛʦʪʦʚʣʷʪʠ ʜʘʥʽ ʧʨʝʧʘʨʘʪʠ ʚ ʷʢʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʘʧʪʝʯʥʦʾ ʟʘʛʦʪʦʚʢʠ. 
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ʇʦʨʽʚʥʷʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʘʭʘʨʦʟʠ ʤʘʨʦʢ  Compri  Suger 

ʫ ʪʝʭʥʦʣʦʛʽʾ ʧʨʷʤʦʛʦ ʧʨʝʩʫʚʘʥʥʷ ʪʘʙʣʝʪʦʢ  

ɼʝʤʯʫʢ ʄ.ɹ., ɻʨʦʰʦʚʠʡ ʊ.ɸ. 

ʂʘʬʝʜʨʘ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʝʢʦʥʦʤʽʢʠ ʬʘʨʤʘʮʽʾ ʟ ʪʝʭʥʦʣʦʛʽʻʶ ʣʽʢʽʚ 

ɼɺʅɿ çʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʽʤʝʥʽ ɯ.ʗ. ɻʦʨʙʘʯʝʚʩʴʢʦʛʦè 

ʤ. ʊʝʨʥʦʧʽʣʴ, ʋʢʨʘʾʥʘ 

marjana-pavljuk@rambler.ru 

 

ʇʨʷʤʝ ʧʨʝʩʫʚʘʥʥʷ ʻ ʩʫʯʘʩʥʦʶ, ʝʢʦʥʦʤʽʯʥʦʶ, ʜʦʩʪʘʪʥʴʦ ʛʥʫʯʢʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

ʪʘʙʣʝʪʫʚʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʧʦʩʪʽʡʥʦ ʫʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʫ ʟʚôʷʟʢʫ ʟ ʨʦʟʰʠʨʝʥʥʷʤ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ. ɺʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʚʠʙʦʨʽ ʩʭʝʤʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘʙʣʝʪʦʚʘʥʠʭ ʬʦʨʤ ʤʘʶʪʴ ʬʽʟʠʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʘʢʪʠʚʥʠʭ 

ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ, ʷʢʽ ʤʦʞʥʘ ʢʦʨʝʛʫʚʘʪʠ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ.  

ʅʽʤʝʮʴʢʘ ʬʽʨʤʘ Suedzucker AG ʧʨʝʜʩʪʘʚʣʷʻ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʘʛʣʦʤʝʨʦʚʘʥʽ 

ʥʘʧʦʚʥʶʚʘʯʽ ʜʣʷ ʧʨʷʤʦʛʦ ʧʨʝʩʫʚʘʥʥʷ ʪʘʙʣʝʪʦʢ ʧʽʜ ʪʦʨʛʦʚʠʤʠ ʤʘʨʢʘʤʠ Compri Sugar. 

ʉʘʭʘʨʦʟʘ Compri Sugar ʤʘʨʦʢ O, M3 ʪʘ S ʷʚʣʷʻ ʩʦʙʦʶ ʙʽʣʽ ʛʨʘʥʫʣʠ, ʚʽʜʤʽʥʥʽ ʟʘ ʩʢʣʘʜʦʤ, 

ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʽʥʰʠʤʠ ʬʽʟʠʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɸʛʣʦʤʝʨʘʪʠ Compri Sugar O 

ʤʽʩʪʷʪʴ ʩʘʭʘʨʦʟʫ, ʛʨʘʥʫʣʠ Compri Sugar ʄ3 ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ 95-98 % ʩʘʭʘʨʦʟʠ ʪʘ 2-5 % 

ʤʘʣʴʪʦʜʝʢʩʪʨʠʥʫ, ʘ Compri Sugar S ʤʽʩʪʠʪʴ ʩʘʭʘʨʦʟʫ ʪʘ ʜʦ 5% ʛʣʶʢʦʟʥʦʛʦ ʩʠʨʦʧʫ. 

ɸʛʣʦʤʝʨʦʚʘʥʽ ʧʨʦʜʫʢʪʠ Compri Sugar ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʪʝʭʥʦʣʦʛʽʾ ʧʨʷʤʦʛʦ 

ʧʨʝʩʫʚʘʥʥʷ ʪʘʙʣʝʪʦʢ, ʚʠʨʦʙʥʠʮʪʚʽ ʞʫʚʘʣʴʥʠʭ ʪʘ ʩʤʦʢʪʘʣʴʥʠʭ ʪʘʙʣʝʪʦʢ, ʢʘʧʩʫʣ ʪʘ 

ʛʦʤʝʦʧʘʪʠʯʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ - ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʘʭʘʨʦʟʠ Suger 

Compri ʨʽʟʥʠʭ ʤʘʨʦʢ, ʷʢʽ ʙʫʣʠ ʥʘʜʘʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʊʟʆɺ çWitecè.  ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʣʽ 

ʩʘʭʘʨʦʟʠ ʫ ʪʝʭʥʦʣʦʛʽʾ ʧʨʷʤʦʛʦ ʧʨʝʩʫʚʘʥʥʷ ʪʘʙʣʝʪʦʢ ʷʢ ʤʦʜʝʣʴʥʫ ʩʫʙʩʪʘʥʮʽʶ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʠʩʣʦʪʫ ʘʮʝʪʠʣʩʘʣʽʮʠʣʦʚʫ. 

ʂʠʩʣʦʪʘ ʘʮʝʪʠʣʩʘʣʽʮʠʣʦʚʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʘʩʪʠʥʢʘʤʠ ʽʟʦʜʽʘʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ ʨʦʟʤʽʨʦʤ 

ʚʽʜ 125 ʜʦ 250 ʤʢʤ, ʟ ʚʽʜʤʽʥʥʦʶ ʧʣʠʥʥʽʩʪʶ ʪʘ ʥʘʩʠʧʥʦʶ ʛʫʩʪʠʥʦʶ. ʄʦʜʝʣʴʥʽ ʩʫʤʽʰʽ ʤʽʩʪʠʣʠ 

ʢʠʩʣʦʪʫ ʘʮʝʪʠʣʩʘʣʽʮʠʣʦʚʫ, ʩʘʭʘʨʦʟʫ ʫ ʢʽʣʴʢʦʩʪʽ ʚʽʜ 0 ʜʦ 12 % ʽ ʢʠʩʣʦʪʫ ʩʪʝʘʨʠʥʦʚʫ 1 %. 

ʆʪʨʠʤʘʥʽ ʤʘʩʠ ʜʣʷ ʪʘʙʣʝʪʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʣʠ ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢ ʰʚʠʜʢʽʩʪʴ ʪʝʯʽʾ 

ʯʝʨʝʟ ʥʘʩʘʜʢʫ, ʢʫʪ ʧʨʠʨʦʜʥʦʛʦ ʫʢʦʩʫ, ʚʽʣʴʥʘ ʥʘʩʠʧʥʘ ʛʫʩʪʠʥʘ ʽ ʥʘʩʠʧʥʘ ʛʫʩʪʠʥʘ ʧʽʩʣʷ ʫʩʘʜʢʠ. 

ɺʚʝʜʝʥʥʷ ʮʫʢʨʫ Compri O ʫ ʢʽʣʴʢʦʩʪʽ 12 % ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻ ʰʚʠʜʢʽʩʪʴ ʪʝʯʽʾ ʯʝʨʝʟ 

ʥʘʩʘʜʢʫ. ʏʘʩ ʚʠʩʠʧʘʥʥʷ 100 ʛ ʧʦʨʦʰʢʦʚʦʾ ʩʫʤʽʰʽ ʩʢʦʨʦʯʫʻʪʴʩʷ ʚʽʜ 8 ʩ ʜʣʷ ʩʫʤʽʰʽ ʙʝʟ 

ʜʦʜʘʚʘʥʥʷ ʥʘʧʦʚʥʶʚʘʯʘ ʜʦ 3ʩ ʜʣʷ ʩʫʤʽʰʽ, ʱʦ ʤʽʩʪʠʣʠ 12 % ʩʘʭʘʨʦʟʠ Compri O. ʇʦʢʘʟʥʠʢʠ 
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ʥʘʩʠʧʥʦʾ ʛʫʩʪʠʥʠ ʤʘʩʠ ʜʦ ʽ ʧʽʩʣʷ ʫʩʘʜʢʠ ʙʫʣʠ ʦʧʪʠʤʘʣʴʥʠʤʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 8% ʮʫʢʨʫ 

Compri O. ʂʫʪ ʧʨʠʨʦʜʥʦʛʦ ʫʢʦʩʫ ʢʦʣʠʚʘʚʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 20 ʜʦ 25 Á. 

ʇʨʠ ʚʚʝʜʝʥʥʽ ʜʦ ʩʢʣʘʜʫ ʮʫʢʨʫ Compri ʄ3 ʧʣʠʥʥʽʩʪʴ ʧʦʨʦʰʢʦʚʦʾ ʤʘʩʠ ʧʦʣʽʧʰʫʚʘʣʘʩʷ 

ʚʽʜ 8 ʜʦ 4ʩ/100 ʛ ʟʨʘʟʢʫ. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʥʘʩʠʧʥʦʾ ʛʫʩʪʠʥʠ ʬʽʢʩʫʚʘʣʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

4 % ʩʘʭʘʨʦʟʠ Compri ʄ3. ʂʫʪ ʧʨʠʨʦʜʥʦʛʦ ʫʢʦʩʫ ʢʦʣʠʚʘʚʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 30 ʜʦ 35 Á. 

ʇʣʠʥʥʽʩʪʴ ʧʦʨʦʰʢʦʚʦʾ ʩʫʤʽʰʽ ʟ ʮʫʢʨʦʤ Compri S ʩʢʦʨʦʯʫʚʘʣʘʩʷ ʟ 8 ʜʦ 5ʩ/100 ʛ ʟʨʘʟʢʫ. 

ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʥʘʩʠʧʥʦʾ ʛʫʩʪʠʥʠ ʤʘʩ ʜʣʷ ʪʘʙʣʝʪʫʚʘʥʥʷ ʦʪʨʠʤʘʣʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

12 % ʩʘʭʘʨʦʟʠ Compri S. 

ʄʘʩʠ ʜʣʷ ʪʘʙʣʝʪʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʢʠʩʣʦʪʠ ʘʮʝʪʠʣʩʘʣʽʮʠʣʦʚʦʾ ʧʨʝʩʫʚʘʣʠ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʪʘʙʣʝʪʧʨʝʩʽ. ʆʪʨʠʤʘʥʽ ʪʘʙʣʝʪʢʠ ʜʦʩʣʽʜʞʫʚʘʣʠ ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʩʪʠʨʘʥʥʷ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʨʦʟʜʘʚʣʶʚʘʥʥʷ ʪʘ ʦʜʥʦʨʽʜʥʽʩʪʴ ʤʘʩʠ ʪʘʙʣʝʪʦʢ.  

ʆʜʥʠʤ ʽʟ ʢʨʠʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʪʘʙʣʝʪʦʢ ʢʠʩʣʦʪʠ ʘʮʝʪʠʣʩʘʣʽʮʠʣʦʚʦʾ ʻ ʾʭ ʩʪʽʡʢʽʩʪʴ 

ʜʦ ʨʦʟʜʘʚʣʶʚʘʥʥʷ. ʊʘʢ, ʚʚʝʜʝʥʥʷ 2 % Suger Compri ʆ ʟʙʽʣʴʰʫʻ ʤʽʮʥʽʩʪʴ ʪʘʙʣʝʪʦʢ ʫʜʚʽʯʽ. 

ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʦʩʷʛʘʶʪʴ 63 ʅ ʫ  ʨʝʮʝʧʪʫʨʘʭ,  ʱʦ ʤʽʩʪʷʪʴ 

8 % ʩʘʭʘʨʦʟʠ Compri ʆ.  

ʅʘʡʙʽʣʴʰ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʽʟ ʫʩʽʭ ʚʠʜʽʚ ʩʘʭʘʨʦʟʠ ʥʘ ʩʪʽʡʢʽʩʪʴ ʪʘʙʣʝʪʦʢ ʜʦ 

ʨʦʟʜʘʚʣʶʚʘʥʥʷ ʯʠʥʠʪʴ Suger Compri ʄ3. ɺʚʝʜʝʥʥʷ ʫ ʩʢʣʘʜ ʪʘʙʣʝʪʦʢ ʢʠʩʣʦʪʠ 

ʘʮʝʪʠʣʩʘʣʽʮʠʣʦʚʦʾ ʩʘʭʘʨʦʟʠ Compri ʄ3 ʫ ʢʽʣʴʢʦʩʪʽ ʙʽʣʴʰʝ 4 % ʟʘʙʝʟʧʝʯʫʻ ʤʽʮʥʽʩʪʴ ʪʘʙʣʝʪʦʢ 

ʧʦʥʘʜ 50 ʅ. ʉʪʽʡʢʽʩʪʴ ʪʘʙʣʝʪʦʢ ʜʦ ʨʦʟʜʘʚʣʶʚʘʥʥʷ ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʥʷ 49 ʅ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

10 %  Suger Compri S. 

ɺʚʝʜʝʥʥʷ 4 % Suger Compri ʆ ʥʝʟʥʘʯʥʦ ʧʦʢʨʘʱʫʚʘʣʦ ʩʪʠʨʘʥʽʩʪʴ ʪʘʙʣʝʪʦʢ, ʷʢʘ 

ʟʤʝʥʰʫʚʘʣʘʩʷ ʜʦ 0,17 %. ʉʪʽʡʢʽʩʪʴ ʜʦ ʩʪʠʨʘʥʥʷ ʪʘʙʣʝʪʦʢ ʢʠʩʣʦʪʠ ʘʮʝʪʠʣʩʘʣʽʮʠʣʦʚʦʾ ʟ 

ʩʘʭʘʨʦʟʦʶ Compri ʄ3 ʟʥʘʭʦʜʠʣʘʩʷ ʫ ʤʝʞʘʭ ʜʦ 1%.  ʄʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʩʪʠʨʘʥʦʩʪʽ 0,12 % 

ʦʪʨʠʤʫʚʘʣʠ ʜʣʷ ʪʘʙʣʝʪʦʢ, ʽʟ ʚʤʽʩʪʦʤ 10 % ʩʘʭʘʨʦʟʠ Compri ʄ3. ɺʚʝʜʝʥʥʷ ʩʘʭʘʨʦʟʠ Compri S 

ʧʦʛʽʨʰʫʚʘʣʦ ʩʪʽʡʢʽʩʪʴ ʪʘʙʣʝʪʦʢ ʜʦ ʩʪʠʨʘʥʥʷ, ʧʨʦʪʝ ʧʦʢʘʟʥʠʢ ʚʽʜʧʦʚʽʜʘʚ ʚʠʤʦʛʘʤ ɼʌʋ. 

ɺʚʝʜʝʥʥʷ ʮʫʢʨʫ Compri O ʫ ʤʝʞʘʭ 8-10 % ʦʧʪʠʤʽʟʫʻ ʧʦʢʘʟʥʠʢʠ ʦʜʥʦʨʽʜʥʦʩʪʽ ʤʘʩʠ 

ʪʘʙʣʝʪʦʢ, ʷʢʽ ʜʦʩʷʛʘʶʪʴ 1,45-1,59 %. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʘʭʘʨʦʟʠ Suger Compri ʄ3 ʫ ʢʽʣʴʢʦʩʪʽ 2 % 

ʟʤʝʥʰʫʻ ʚʽʜʭʠʣʝʥʥʷ ʫ ʤʘʩʽ ʪʘʙʣʝʪʦʢ ʢʠʩʣʦʪʠ ʘʮʝʪʠʣʩʘʣʽʮʠʣʦʚʦʾ ʜʦ 0,77 %. ʄʽʥʽʤʘʣʴʥʽ 

ʧʦʢʘʟʥʠʢʠ ʦʜʥʦʨʽʜʥʦʩʪʽ ʤʘʩʠ ʪʘʙʣʝʪʦʢ ʦʪʨʠʤʘʥʦ ʧʨʠ ʚʚʝʜʝʥʥʽ ʜʦ ʩʢʣʘʜʫ 2 % Suger Compri  S. 

ʏʘʩ ʨʦʟʧʘʜʘʥʥʷ ʪʘʙʣʝʪʦʢ ʢʠʩʣʦʪʠ ʘʮʝʪʠʣʩʘʣʽʮʠʣʦʚʦʾ ʽʟ ʨʽʟʥʠʤʠ ʤʘʨʢʘʤʠ ʩʘʭʘʨʦʟʠ ʟʥʘʯʥʦ 

ʧʝʨʝʚʠʱʫʚʘʚ 60 ʭʚ. ɺʚʝʜʝʥʥʷ ʮʫʢʨʽʚ ʫ ʩʢʣʘʜ ʪʘʙʣʝʪʦʢ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʾʭ ʨʦʟʧʘʜʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʚʝʜʝʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʩʘʭʘʨʦʟʠ Suger Compri ʜʦ ʩʢʣʘʜʫ ʪʘʙʣʝʪʦʢ 

ʢʠʩʣʦʪʠ ʘʮʝʪʠʣʩʘʣʽʮʠʣʦʚʦʾ ʽʩʪʦʪʥʦ ʧʦʢʨʘʱʫʚʘʣʦ ʪʝʭʥʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʩʠ ʜʣʷ 

ʪʘʙʣʝʪʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʢʘʟʥʠʢʠ ʤʽʮʥʦʩʪʽ ʪʘʙʣʝʪʦʢ, ʦʩʦʙʣʠʚʦ ʩʪʽʡʢʦʩʪʽ ʜʦ ʨʦʟʜʘʚʣʶʚʘʥʥʷ. 
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ɺʠʟʥʘʯʝʥʥʷ ʛʦʩʪʨʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʪʘʙʣʝʪʦʢ ʝʢʩʪʨʘʢʪʫ ʣʠʩʪʷ ʪʦʧʦʣʽ ʢʠʪʘʡʩʴʢʦʾ 

ɼʝʥʠʩ ɸ. ɯ., ɻʨʦʰʦʚʠʡ ʊ. ɸ.  

ɼɺʅɿ çʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ  

ɯ. ʗ. ɻʦʨʙʘʯʝʚʩʴʢʦʛʦ ʄʆɿ ʋʢʨʘʾʥʠè, ʤ. ʊʝʨʥʦʧʽʣʴ, ʋʢʨʘʾʥʘ 

e-mail: tonja-d@list.ru 

ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʙʝʟʧʝʯʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, 

ʚʠʟʥʘʯʘʶʪʴ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʾʭ ʪʦʢʩʠʯʥʦʩʪʽ, ʘ ʩʘʤʝ: ʩʝʨʝʜʥʴʦʩʤʝʨʪʝʣʴʥʫ ʜʦʟʫ (LD50) ʪʘ ʾʾ 

ʩʪʘʥʜʘʨʪʥʫ ʧʦʤʠʣʢʫ (LD50 Ñ m), ʤʘʢʩʠʤʘʣʴʥʦ ʧʝʨʝʥʦʩʠʤʫ ʜʦʟʫ (LD0), a ʪʘʢʦʞ LD16 ʪa LD84. 

ɼʦʩʣʽʜʞʝʥʥʷ ʛʦʩʪʨʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʪʘʙʣʝʪʦʢ ʝʢʩʪʨʘʢʪʫ ʣʠʩʪʷ ʪʦʧʦʣʽ ʢʠʪʘʡʩʴʢʦʾ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʽʣʠʭ ʙʝʟʧʦʨʦʜʥʠʭ ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʱʫʨʘʭ ʩʘʤʮʷʭ ʽ ʩʘʤʢʘʭ ʤʘʩʦʶ ʪʽʣʘ 195ï 

215 ʛ. ʋci ʪʚʘʨʠʥʠ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʛʨʫʧʠ ʧʦ ʰʽʩʪʴ ʛʦʣʽʚ ʫ ʢʦʞʥʽʡ i ʧʨʦʡʰʣʠ 

ʘʢʣʽʤʘʪʠʟʘʮʽʶ ʚ ʫʤʦʚʘʭ ʢʽʤʥʘʪʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʧʨʦʪʷʛʦʤ 7 ʜʽʙ. ʋʪʨʠʤʘʥʥʷ 

ʪʚʘʨʠʥ ʚʽʜʧʦʚʽʜʘʣʦ ʜʽʶʯʠʤ ʧʨʘʚʠʣʘʤ [1]. 

ʂʣʽʥʽʯʥʫ ʢʘʨʪʠʥʫ ʛʦʩʪʨʦʛʦ ʦʪʨʫʻʥʥʷ ʚ ʫʤʦʚʘʭ ʢʦʨʦʪʢʦʪʨʠʚʘʣʦʛʦ ʧʨʠʡʦʤʫ ʚʠʩʦʢʠʭ ʜʦʟ 

ʚʽʜʪʚʦʨʶʚʘʣʠ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʠʤ ʚʚʝʜʝʥʥʷʤ ʧʨʝʧʘʨʘʪʫ ʚ ʜʦʟʽ 5000 ʤʛ/ʢʛ. ʐʣʷʭ 

ʚʚʝʜʝʥʥʷ ʦʙʨʘʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʨʝʜʙʘʯʫʚʘʥʦʛʦ ʩʧʦʩʦʙʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ ʚ 

ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ. ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʧʨʝʧʘʨʘʪ ʚʚʦʜʠʣʠ ʫ ʚʠʛʣʷʜʽ 2 % ʨʦʟʯʠʥʫ ʢʨʦʭʤʘʣʴʥʦʛʦ 

ʢʣʝʡʩʪʝʨʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʘʣʝʚʦʛʦ ʟʦʥʜʫ. ʆʜʥʦʨʘʟʦʚʦ ʪʚʘʨʠʥʠ ʦʪʨʠʤʫʚʘʣʠ ʬʽʟʽʦʣʦʛʽʯʥʦ 

ʜʦʧʫʩʪʠʤʠʡ ʦʙ'̒ʤ ʧʨʝʧʘʨʘʪʫ. ʂʦʥʪʨʦʣʴʥʽʡ ʛpyʧi ʪʚʘʨʠʥ ʚʚʦʜʠʣʠ ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʦʙ'ʻʤ 

ʨʦʟʯʠʥʥʠʢʘ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʪʚʘʨʠʥʘʤʠ ʧʨʦʚʦʜʠʣʠ ʧʨʦʪʷʛʦʤ 14 ʜʽʙ. ʉʪʫʧʽʥʴ ʪʦʢʩʠʯʥʦʩʪʽ 

ʧʨʝʧʘʨʘʪʫ ʦʮʽʥʶʚʘʣʠ ʟʘ ʟʤʽʥʦʶ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʪʚʘʨʠʥ, ʣʝʪʘʣʴʥʽʩʪʶ ʪʘ ʚʧʣʠʚʦʤ ʥʘ 

ʜʠʥʘʤʽʢʫ ʤʘʩʠ ʪʽʣʘ ʪʚʘʨʠʥ [1].  

ɺʧʨʦʜʦʚʞ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʚʘʨʠʥʠ ʙʫʣʠ ʦʭʘʡʥʠʤʠ, ʘʢʪʠʚʥʠʤʠ, ʤʘʣʠ ʟʘʜʦʚʽʣʴʥʠʡ 

ʘʧʝʪʠʪ, ʥʦʨʤʘʣʴʥʦ ʨʝʘʛʫʚʘʣʠ ʥʘ ʟʚʫʢʦʚʽ ʽ ʩʚʽʪʣʦʚʽ ʧʦʜʨʘʟʥʠʢʠ, ʧʨʦʮʝʩʠ ʩʝʯʦʚʠʜʽʣʝʥʥʷ i 

ʜʝʬʝʢʘʮʽʾ ʙʫʣʠ ʫ ʥʦʨʤʽ, ʧʦʨʫʰʝʥʥʷ ʜʠʭʘʥʥʷ ʪʘ ʩʫʜʦʤ ʯʠ ʙʫʜʴ-ʷʢʠʭ ʽʥʰʠʭ ʧʨʦʷʚʽʚ 

ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʤʘʩʠ ʪʽʣʘ ʪʚʘʨʠʥ ʚʧʨʦʜʦʚʞ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʩʪʘʥʦʚʠʣʦ ʚʽʜʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʧʨʝʧʘʨʘʪʫ ʥʘ ʧʨʦʮʝʩʠ ʨʦʩʪʫ 

ʪʚʘʨʠʥ.ʆʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʩʪʘʪʠʩʪʠʯʥʦ ʦʙʨʦʙʣʷʣʠ ʤʝʪʦʜʦʤ ʚʘʨʽʘʮʽʡʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ ʥʘ piʚʥʽ ʟʥʘʯʫʱʦʩʪʽ ʨ < 0,05. 

ʆʪʞʝ, ʟʛʽʜʥʦ ʟ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʪʦʢʩʠʯʥʦʩʪʽ ʨʝʯʦʚʠʥ ʪʘʙʣʝʪʢʠ 

ʝʢʩʪʨʘʢʪʫ ʣʠʩʪʷ ʪʦʧʦʣʽ ʢʠʪʘʡʩʴʢʦʾ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʢʣʘʩʫ ʤʘʣʦʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ (IV 

ʢʣʘʩ ʪʦʢʩʠʯʥʦʩʪʽ, LD50 > 5000 ʤʛ/ʢʛ, ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʝ ʚʚʝʜʝʥʥʷ). 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ɼʦʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ / ʇʦʜ ʨʝʜ. ʉʪʝʬʘʥʦʚʘ ɸ. 

ɺ. ï ʂ.: çɸʚʠʮʝʥʥʘè, 2002. ï 562ʩ.  
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ʆʩʥʦʚʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʘʧʪʝʯʥʦʛʦ ʩʝʢʪʦʨʫ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʤʽʩʪʘ ʂʠʻʚʘ 

ɽʡʙʝʥ ɻ.ʉ. 

ʂʘʬʝʜʨʘ ʘʧʪʝʯʥʦʾ ʪʘ ʧʨʦʤʠʩʣʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ  

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

eiben@ukr.net 

ʄʝʪʘ: ʚʠʷʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʘʧʪʝʯʥʦʛʦ ʩʝʢʪʦʨʫ ʤʽʩʪʘ ʂʠʻʚʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʻʜʠʥʦʾ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ.  

ʄʘʪʝʨʽʘʣʠ: ʩʫʙ'ʻʢʪʠ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʽʩʪʘ ʂʠʻʚʘ.  

ʄʝʪʦʜʠ: ʩʪʨʫʢʪʫʨʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʡ, ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ, ʤʝʪʦʜ ʝʢʩʧʝʨʪʥʦʾ 

ʦʮʽʥʢʠ.  

ʈʝʟʫʣʴʪʘʪʠ: ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʷʢʦʩʪʽ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʝ ʟ 

ʪʝʥʜʝʥʮʽʷʤʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʽ ʨʦʟʚʠʪʦʢ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʩʝʢʪʦʨʫ. 

ɼʠʥʘʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ ʟʫʤʦʚʠʚ ʟʙʽʣʴʰʝʥʥʷ ʘʧʪʝʯʥʠʭ 

ʤʝʨʝʞ, ʧʝʨʰ ʟʘ ʚʩʝ, ʧʨʠʚʘʪʥʠʭ ʩʫʙôʻʢʪʽʚ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʘʢʪʫʘʣʽʟʫʻ ʚʘʞʣʠʚʽʩʪʴ 

ʧʨʦʙʣʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʥʘ ʝʪʘʧʽ ʨʝʘʣʽʟʘʮʽʾ. ʄʝʨʝʞʘ ʩʫʙôʻʢʪʽʚ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʤʽʩʪʽ ʂʠʻʚʽ ʻ ʥʘʡʙʽʣʴʰʦʶ ʚ ʋʢʨʘʾʥʽ ʟʘ ʢʽʣʴʢʽʩʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ. ʉʪʘʥʦʤ ʥʘ ʧʝʨʰʝ ʛʨʫʜʥʷ 2013 ʨʦʢʫ ʫ ʤʽʩʪʽ ʂʠʻʚʽ ʬʫʥʢʮʽʦʥʫʚʘʣʦ 1092 ʘʧʪʝʢʠ 

ʨʽʟʥʦʾ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ, ʷʢʽ ʟʘʡʤʘʣʠʩʴ ʨʝʘʣʽʟʘʮʽʻʶ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ 7 ʘʧʪʝʢ 

ʜʝʨʞʘʚʥʦʾ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ, 965 ʧʨʠʚʘʪʥʠʭ ʘʧʪʝʢ ʪʘ 120 ʘʧʪʝʢ ʢʦʤʫʥʘʣʴʥʦʾ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ. 

ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʦʟʰʠʨʝʥʥʷ ʘʧʪʝʯʥʠʭ ʤʝʨʝʞ ʩʫʙôʻʢʪʽʚ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʥʝʜʝʨʞʘʚʥʦʾ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ ʪʘ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʘʧʪʝʢ. 

ʂʽʣʴʢʽʩʪʴ ʘʧʪʝʢ ʫ ʤʽʩʪʽ ʂʠʻʚʽ ʜʦʩʷʛʣʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʦʜʥʘʢ ʘʧʪʝʯʥʠʡ ʙʽʟʥʝʩ 

ʪʨʘʜʠʮʽʡʥʦ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʠʚʘʙʣʠʚʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ, ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠ. ʇʦʰʠʨʝʥʥʷ, ʧʦʨʷʜ ʟ ʢʣʘʩʠʯʥʠʤʠ ʘʧʪʝʢʘʤʠ, ʦʪʨʠʤʫʶʪʴ ʘʧʪʝʢʠ - ʤʘʨʢʝʪʠ, ʫ ʷʢʠʭ 

ʨʝʘʣʽʟʘʮʽʷ ʤʝʜʠʢʘʤʝʥʪʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʨʝʞʠʤʽ ʚʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʘʢʦʞ 

ʪʝʥʜʝʥʮʽʷ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʧʪʝʢ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʚʽʜʧʫʩʢʫ ʛʦʨʤʦʥʘʣʴʥʠʭ, 

ʛʦʤʝʦʧʘʪʠʯʥʠʭ, ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. ɺʠʚʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʨʦʟʜʨʽʙʥʦʛʦ 

ʩʝʢʪʦʨʫ ʤʽʩʪʘ ʂʠʻʚʘ ʧʦʢʘʟʘʣʦ, ʱʦ ʥʘ ʜʦʣʶ ʤʝʨʝʞʝʚʠʭ ʘʧʪʝʢ ʧʨʠʧʘʜʘʻ 76,4 %. ɸʧʪʝʯʥʫ 

ʤʝʨʝʞʫ ʤʽʩʪʘ ʂʠʻʚʘ ʤʦʞʥʘ ʫʤʦʚʥʦ ʧʦʜʽʣʠʪʠ ʥʘ ʛʨʫʧʠ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʘʧʪʝʢ, ʷʢʽ 

ʚʭʦʜʷʪʴ ʜʦ ʾʭ ʩʢʣʘʜʫ: ʤʘʣʽ ʤʝʨʝʞʽ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʠʪʴ 2-5 ʘʧʪʝʢ, ʩʝʨʝʜʥʽ - ʚʽʜ 6 ʜʦ 10 

ʘʧʪʝʢ, ʢʨʫʧʥʽ ï ʚʽʜ 11 ʜʦ 25 ʘʧʪʝʢ, ʚʝʣʠʢʽ ï ʚʽʜ 26 ʜʦ 40 ʘʧʪʝʢ ʪʘ ʤʝʛʘʤʝʨʝʞʽ - ʙʽʣʴʰʝ 40 

ʘʧʪʝʢ. ʏʘʩʪʢʘ ʘʧʪʝʢ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʩʝʨʝʜʥʽ ʤʝʨʝʞʝʚʽ ʩʪʨʫʢʪʫʨʠ, ʩʪʘʥʦʚʠʪʴ 45,3%, ʫ ʚʝʣʠʢʽ - 

36,2%. ʅʘ ʩʴʦʛʦʜʥʽ  ʫ ʂʠʻʚʽ ʬʫʥʢʮʽʦʥʫʻ ʜʚʽ ʮʝʥʪʨʘʣʽʟʦʚʘʥʽ ʤʝʛʘʤʝʨʝʞʽ ʽ 39 ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 
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ʘʧʪʝʢ. ʋ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʤʝʛʘʤʝʨʝʞʘʭ ʚʞʝ ʧʦʯʠʥʘʶʪʴ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʤʝʭʘʥʽʟʤʠ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ.   

ɺʠʩʥʦʚʢʠ: ʘʧʪʝʯʥʽ ʤʝʨʝʞʽ, ʟʘʚʜʷʢʠ ʟʥʘʯʥʠʤ ʤʦʞʣʠʚʦʩʪʷʤ, ʢʘʜʨʦʚʠʤ, ʪʦʚʘʨʥʠʤ ʽ 

ʤʘʨʢʝʪʠʥʛʦʚʠʤ ʨʝʩʫʨʩʘʤ ʧʨʘʮʶʶʪʴ ʜʠʥʘʤʽʯʥʦ, ʛʘʨʤʦʥʽʟʫʶʯʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʜʦ ʚʠʤʦʛ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʥʘʣʝʞʥʦʾ ʘʧʪʝʯʥʦʾ ʧʨʘʢʪʠʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʞʦʨʩʪʢʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʧʨʦʩʪʝʞʫʻʪʴʩʷ 

ʩʪʽʡʢʘ ʪʝʥʜʝʥʮʽʷ ʫʢʨʫʧʥʝʥʥʷ ʘʧʪʝʯʥʠʭ ʤʝʨʝʞ, ʱʦ ʧʦʚʠʥʥʦ ʧʦʟʠʪʠʚʥʦ ʧʦʟʥʘʯʠʪʠʩʷ ʥʘ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʷʢʦʩʪʽ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. 
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ʄʦʨʬʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʪʘʙʣʝʪʦʢ ʝʢʩʪʨʘʢʪʫ ʮʠʢʦʨʽʶ ʽ ʢʫʢʫʨʫʜʟʠ ʥʘ ʧʝʯʽʥʢʫ 

ʱʫʨʽʚ ʧʨʠ ʫʰʢʦʜʞʝʥʥʽ ʪʝʪʨʘʭʣʦʨʤʝʪʘʥʦʤ 

ɭʟʝʨʩʴʢʘ ʆ.ɯ. 

ʂʘʬʝʜʨʘ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ ʽ ʙʽʦʬʘʨʤʘʮʽʾ 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ, ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

o_yezerska@mail.ru 

ɸʢʪʫʘʣʴʥʦʶ  ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ ʽ ʬʘʨʤʘʮʽʾ ʻ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʝʬʝʢʪʠʚʥʠʭ 

ʟʘʩʦʙʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʡ ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ ʩʠʩʪʝʤʠ. ɿʚʘʞʘʶʯʠ ʥʘ ʝʪʽʦʣʦʛʽʶ ʪʘ 

ʩʠʤʧʪʦʤʘʪʠʢʫ ʟʘʟʥʘʯʝʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʚʘʞʣʠʚʦ, ʱʦʙ ʟʘʩʦʙʠ ʜʣʷ ʾʭ ʣʽʢʫʚʘʥʥʷ ʤʘʣʠ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʜʽʾ.   

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʧʨʦʚʝʩʪʠ ʬʘʨʤʘʢʦʣʦʛʽʯʥʝ ʚʠʚʯʝʥʥʷ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʦʚʦʛʦ ʨʦʩʣʠʥʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ï ʪʘʙʣʝʪʦʢ ʝʢʩʪʨʘʢʪʫ ʮʠʢʦʨʽʶ ʽ ʢʫʢʫʨʫʜʟʠ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʙʣʝʪʢʘʤʠ çʉʠʣʽʙʦʨè. 

ɻʦʩʪʨʠʡ ʛʝʧʘʪʠʪ ʚʠʢʣʠʢʘʣʠ ʰʣʷʭʦʤ ʦʜʥʦʨʘʟʦʚʦʛʦ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʦʛʦ ʚʚʝʜʝʥʥʷ 

ʪʝʪʨʘʭʣʦʨʝʪʘʥʫ (CCl4) ʫ ʜʦʟʽ 5 ʤʣ/ʢʛ ʤʘʩʠ ʱʫʨʽʚ ʫ ʚʠʛʣʷʜʽ 50% ʦʣʽʡʥʦʛʦ ʨʦʟʯʠʥʫ. 

ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʪʘ ʨʝʬʝʨʝʥʩ ʧʨʝʧʘʨʘʪʠ ʚʚʦʜʠʣʠ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʦ ʚʧʨʦʜʦʚʞ 7 ʜʽʙ ʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ CCl4 ʫ ʜʦʟʘʭ 100 ʤʛ/ʢʛ. ɿʘʙʽʨ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʢʨʦʚ ʪʘ ʧʝʯʽʥʢʫ) 

ʟʜʽʡʩʥʶʚʘʣʠ ʯʝʨʝʟ 24 ʛʦʜ. ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ CCl4 ʰʣʷʭʦʤ ʜʝʢʘʧʽʪʘʮʽʾ ʪʚʘʨʠʥ ʥʘ ʬʦʥʽ ʝʬʽʨʥʦʛʦ 

ʥʘʨʢʦʟʫ. ɼʣʷ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʘʚʘ ʯʘʩʪʢʘ ʧʝʯʽʥʢʠ ʢʦʞʥʦʾ ʪʚʘʨʠʥʠ ʬʽʢʩʫʚʘʣʘʩʴ ʫ 

ʟʘʙʫʬʝʨʝʥʦʤʫ 10% ʨʦʟʯʠʥʽ ʬʦʨʤʘʣʽʥʫ ʧʨʦʪʷʛʦʤ 24 ʛʦʜʠʥ. ʋ ʜʚʦʭ ʚʠʧʘʜʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʟʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ (ɻɽ). ɺʠʚʯʘʣʠʩʴ 10 ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʪʢʘʥʠʥʠ ʧʨʠ ʢʦʞʥʦʤʫ 

ʟʘʙʘʨʚʣʝʥʥʽ. ʅʘ ʟʨʽʟʘʭ, ʟʘʙʘʨʚʣʝʥʠʭ ɻɽ, ʜʦʩʣʽʜʞʫʚʘʣʠ ʦʩʥʦʚʥʽ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ, 

ʚʠʟʥʘʯʘʣʠ ʩʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʧʦʰʢʦʜʞʝʥʥʷ ʛʝʧʘʪʦʮʠʪʽʚ (ʚʘʢʫʦʣʽʟʘʮʽʷ ʮʠʪʦʧʣʘʟʤʠ ʪʘ 

ʟʘʛʠʙʝʣʴ ʢʣʽʪʠʥ). ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʚʠʷʚʣʝʥʠʭ ʟʤʽʥ ʦʩʥʦʚʥʽ ʧʘʪʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʦʧʠʩʫʚʘʣʠʩʴ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʧʽʚʢʽʣʴʢʽʩʥʦʾ ʰʢʘʣʠ. 

ʇʨʠ ʧʘʪʦʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʘʥʘʣʽʟʽ ʧʝʯʽʥʢʠ ʪʚʘʨʠʥ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʪʘʙʣʝʪʢʠ ʝʢʩʪʨʘʢʪʫ 

ʮʠʢʦʨʽʶ ʽ ʢʫʢʫʨʫʜʟʠ ʚʠʷʚʣʷʣʠʩʴ ʦʟʥʘʢʠ ʧʦʰʢʦʜʞʝʥʥʷ  ʥʝʟʥʘʯʥʦʛʦ  ʩʪʫʧʝʥʷ: ʫ ʨʽʟʥʠʭ ʚʽʜʜʽʣʘʭ 

ʯʘʩʪʦʯʦʢ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ  ʥʝʚʝʣʠʢʽ ʬʦʢʫʩʠ ʤʽʢʨʦ-/ʤʘʢʨʦʚʘʢʫʦʣʴʥʠʭ ʟʤʽʥ ʛʝʧʘʪʦʮʠʪʽʚ, ʦʟʥʘʢʠ 

ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥ ʥʝ ʚʠʷʚʣʷʣʠʩʴ. 

ʈʝʬʝʨʝʥʩ ʧʨʝʧʘʨʘʪ çʉʠʣʽʙʦʨè ï ʧʨʦʷʚʣʷʚ ʤʝʥʰ ʚʠʨʘʟʥʠʡ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʠʡ ʚʧʣʠʚ ʥʘ 

ʜʘʥʽʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʤʦʜʝʣʽ ʧʘʪʦʣʦʛʽʾ ʽ ʧʦʩʪʫʧʘʚʩʷ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʧʨʝʧʘʨʘʪʫ ï 

ʪʘʙʣʝʪʢʘʤ ʝʢʩʪʨʘʢʪʫ ʮʠʢʦʨʽʶ ʽ ʢʫʢʫʨʫʜʟʠ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʪʘʙʣʝʪʢʠ ʝʢʩʪʨʘʢʪʫ ʮʠʢʦʨʽʶ ʽ ʢʫʢʫʨʫʜʟʠ  ̒

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʠʤ ʟʘʩʦʙʦʤ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʡʦʛʦ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ 

ʤʝʜʠʯʥʫ ʧʨʘʢʪʠʢʫ.  

mailto:o_yezerska@mail.ru
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ɸʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʜʫʢʮʽʾ ʚʽʪʯʠʟʥʷʥʦʛʦ ʧʘʨʬʫʤʝʨʥʦ-

ʢʦʩʤʝʪʠʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ɸʊ çɽʬʝʢʪè 

ɾʘʜʴʢʦ ʉ.ɺ., ʂʨʠʚʦʰʝʻʚʘ ɸ.ʉ. 

ʂʘʬʝʜʨʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʤʘʨʢʝʪʠʥʛʫ ʪʘ ʤʝʥʝʜʞʤʝʥʪʫ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

alina_nfau@mail.ru 

ʋʧʨʘʚʣʽʥʥʷ ʘʩʦʨʪʠʤʝʥʪʦʤ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʥʘʧʨʷʤʢʽʚ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʜʽʷʣʴ-

ʥʦʩʪʽ ʢʦʞʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʮʝʡ ʥʘʧʨʷʤʦʢ ʩʪʘʻ ʟʘ ʫʤʦʚ çʨʠʥʢʫ ʩʧʦʞʠ-

ʚʘʯʘè, ʢʦʣʠ ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʥʢʫʨʫʶʯʠʭ ʤʽʞ ʩʦʙʦʶ ʪʦʚʘʨʽʚ ʽ ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʦʨʫ 

ʧʽʜʚʠʱʫʶʪʴ ʚʠʤʦʛʠ ʩʧʦʞʠʚʘʯʽʚ. ɽʬʝʢʪʠʚʥʝ ʬʦʨʤʫʚʘʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʟʥʘʯʘʻ 

ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ, ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʨʠʥʢʦʚʦʾ ʯʘʩʪʢʠ. ɼʦʩʚʽʜ ʩʚʽʪʦʚʦʾ 

ʨʠʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʩʚʽʜʯʠʪʴ, ʱʦ ʣʽʜʝʨʩʪʚʦ ʫ ʢʦʥʢʫʨʝʥʪʥʽʡ ʙʦʨʦʪʴʙʽ ʦʜʝʨʞʫʶʪʴ ʪʽ ʢʦʤʧʘʥʽʾ, 

ʷʢʽ ʥʘʡʙʽʣʴʰ ʢʦʤʧʝʪʝʥʪʥʽ ʚ ʘʩʦʨʪʠʤʝʥʪʥʽʡ ʧʦʣʽʪʠʮʽ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʜʫʢʮʽʾ ʚʽʪʯʠʟʥʷʥʦʛʦ ʧʘʨʬʫʤʝʨʥʦ-

ʢʦʩʤʝʪʠʯʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ɸʊ çɽʬʝʢʪè. 

ɸʊ çɽʬʝʢʪè ʧʨʘʮʶʻ ʥʘ ʙʘʟʽ ʧʘʨʬʫʤʝʨʥʦ-ʢʦʩʤʝʪʠʯʥʦʾ ʬʘʙʨʠʢʠ, ʟʘʩʥʦʚʘʥʦʾ ʚ 1934 ʨ. ʫ 

ʤ. ʍʘʨʢʦʚʽ. ʅʘ ʩʴʦʛʦʜʥʽ ʮʝ ʦʜʥʝ ʟ ʥʘʡʙʽʣʴʰʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ, ʷʢʦʤʫ ʧʦʚʥʽʩʪʶ ʧʽʜʭʦ-

ʜʠʪʴ ʚʠʟʥʘʯʝʥʥʷ çʥʘʮʽʦʥʘʣʴʥʠʡ ʚʠʨʦʙʥʠʢè. ʇʽʜʧʨʠʻʤʩʪʚʦ ʧʨʘʮʶʻ ʥʘ ʚʠʩʦʢʦʷʢʽʩʥʦʤʫ ʦʙʣʘʜ-

ʥʘʥʥʽ ʚʩʝʩʚʽʪʥʴʦ ʚʽʜʦʤʠʭ ʢʦʤʧʘʥʽʡ ʐʚʝʡʮʘʨʽʾ, ɯʪʘʣʽʾ, ʐʚʝʮʽʾ ʽ ʅʽʤʝʯʯʠʥʠ. ɼʦʩʚʽʜ ʨʦʙʦʪʠ ʥʘ 

ʨʠʥʢʫ ʧʘʨʬʫʤʝʨʽʾ ʽ ʢʦʩʤʝʪʠʢʠ ʜʦʟʚʦʣʠʚ ʧʽʜʧʨʠʻʤʩʪʚʫ ʩʪʚʦʨʠʪʠ ʢʦʥʮʝʧʮʽʶ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʽ ʷʢʽʩʥʦʾ ʧʨʦʜʫʢʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʨʦʜʥʦʾ ʩʠʨʦʚʠʥʠ ʽ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʚʩʪʘʥʦʚʠʪʠ ʪʨʘʜʠʮʽʾ, ʚʠʧʨʘʮʶʚʘʪʠ ʩʪʨʘʪʝʛʽʶ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʟ ʜʽʣʦʚʠʤʠ 

ʧʘʨʪʥʝʨʘʤʠ. 

ɻʦʣʦʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ɸʊ çɽʬʝʢʪè ʩʪʦʩʦʚʥʦ ʧʨʦʜʫʢʮʽʾ ʻ: ʥʘʡʢʨʘʱʽ ʢʦʤʧʦʟʠʮʽʾ ʽ 

ʨʝʮʝʧʪʫʨʘ; ʥʘʡʢʨʘʱʽ ʪʝʭʥʦʣʦʛʽʾ ʽ ʩʠʨʦʚʠʥʘ; ʩʫʯʘʩʥʠʡ ʜʠʟʘʡʥ ʽ ʨʝʢʣʘʤʘ; ʩʫʚʦʨʠʡ ʚʽʜʙʽʨ ʢʦʤʧʘ-

ʥʽʡ-ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʩʠʨʦʚʠʥʠ ʽ ʤʘʪʝʨʽʘʣʽʚ. ɺʩʷ ʧʨʦʜʫʢʮʽʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʨʦʙʣʷʻʪʴʩʷ ʥʘ 

ʫʥʽʢʘʣʴʥʽʡ ʚʦʜʽ ʽʟ ʚʣʘʩʥʦʾ ʘʨʪʝʟʽʘʥʩʴʢʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʛʣʠʙʠʥʦʶ 811 ʤʝʪʨʽʚ, ʚʦʜʦʥʦʩʥʠʡ ʰʘʨ 

ʷʢʦʾ ʩʬʦʨʤʦʚʘʥʠʡ ʧʦʥʘʜ 5000 ʨʦʢʽʚ ʪʦʤʫ. 

ʇʨʦʜʫʢʮʽʷ ɸʊ çɽʬʝʢʪè ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʰʠʨʦʢʦʤʫ ʘʩʦʨʪʠʤʝʥʪʽ ʽ ʥʘʨʘʭʦʚʫʻ ʧʦʥʘʜ 180 

ʥʘʡʤʝʥʫʚʘʥʴ ʪʘʢʠʭ ʘʩʦʨʪʠʤʝʥʪʥʠʭ ʛʨʫʧ: ʢʦʩʤʝʪʠʯʥʽ ʢʨʝʤʠ, ʢʨʝʤʠ-ʩʢʨʘʙʠ, ʢʦʩʤʝʪʠʯʥʝ ʤʦ-

ʣʦʯʢʦ ʽ ʪʦʥʽʢʠ, ʢʦʩʤʝʪʠʯʥʽ ʛʝʣʽ; ʦʜʝʢʦʣʦʥʠ ʽ ʟʘʧʘʰʥʽ ʚʦʜʠ; ʟʫʙʥʽ ʧʘʩʪʠ; ʰʘʤʧʫʥʽ; ʤʠʶʯʽ ʟʘ-

ʩʦʙʠ ʜʣʷ ʧʦʩʫʜʫ; ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ. ɼʽʘʧʘʟʦʥ ʮʽʥ ʥʘ ʧʨʦʜʫʢʮʽʶ ʢʦʤʧʘʥʽʾ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 

4,40 ʛʨʥ ʜʦ 40 ʛʨʥ ʟʘ ʫʧʘʢʦʚʢʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʾ ʝʢʦʥʦʤʽʯʥʫ ʜʦʩʪʫʧʥʽʩʪʴ ʧʝʨʝʚʘʞʥʽʡ ʯʘʩʪʠʥʽ 

ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʦʧʪʠʤʘʣʴʥʝ ʧʦʻʜʥʘʥʥʷ ʮʽʥʠ ʽ ʷʢʦʩʪʽ. 
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ɼʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʧʦʚʥʽʰʝ ʫ ʩʪʨʫʢʪʫʨʽ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʜʫʢʮʽʾ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʦʩʤʝʪʠʯʥʽ ʟʘʩʦʙʠ. ɺʦʥʠ ʧʨʦʧʦʥʫʶʪʴʩʷ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʦʨʤʘʭ: ʢʨʝʤʠ, 

ʩʢʨʘʙʠ, ʤʦʣʦʯʢʦ, ʪʦʥʽʢʠ, ʛʝʣʽ ʪʦʱʦ. ʋ ʩʚʦʶ ʯʝʨʛʫ ʢʦʩʤʝʪʠʯʥʽ ʟʘʩʦʙʠ ʧʨʦʧʦʥʫʶʪʴʩʷ ʜʣʷ ʜʦ-

ʛʣʷʜʫ ʟʘ ʨʽʟʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʪʽʣʘ: ʦʙʣʠʯʯʷ, ʰʢʽʨʠ, ʨʫʢʠ ʪʘ ʥʦʛʠ. ɿ ʤʝʪʦʶ ʥʘʡʢʨʘʱʦʛʦ ʟʘʜʦʚʦ-

ʣʝʥʥʷ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘʯʽʚ ʨʦʟʨʦʙʣʝʥʽ ʢʦʩʤʝʪʠʯʥʽ ʟʘʩʦʙʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʽʟʥʽ ʧʦʨʠ ʨʦʢʫ 

ʪʘ ʟʘ ʨʽʟʥʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ (ʤʦʨʦʟʥʘ, ʜʦʱʦʚʘ, ʩʦʥʷʯʥʘ ʧʦʛʦʜʘ). ʇʝʚʥʽ ʢʦʩʤʝʪʠʯʥʽ ʟʘʩʦʙʠ 

ʨʦʟʨʦʙʣʝʥʽ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʞʽʥʦʢ ʽ ʜʽʪʝʡ. ʉʝʨʽʷ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʜʽʪʝʡ ʤʘʻ ʰʠʨʦʢʠʡ 

ʘʩʦʨʪʠʤʝʥʪ ʪʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʷʩʢʨʘʚʠʤ ʦʬʦʨʤʣʝʥʥʷʤ ʫʧʘʢʦʚʦʢ, ʦʩʦʙʣʠʚʦ ʪʝʥʜʽʪʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʚʠʙʦʨʦʤ ʷʢʽʩʥʦʾ ʩʠʨʦʚʠʥʠ.  

ʉʝʨʝʜ ʥʦʚʠʭ ʘʩʦʨʪʠʤʝʥʪʥʠʭ ʣʽʥʽʡ ʧʽʜʧʨʠʻʤʩʪʚʘ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʢʦʩʤʝʪʠʯʥʘ ʩʝ-

ʨʽʷ ʟʘʩʦʙʽʚ ʧʦ ʜʦʛʣʷʜʫ ʟʘ ʰʢʽʨʦʶ ʜʣʷ ʞʽʥʦʢ. ɼʘʥʘ ʩʝʨʽʷ ʨʦʟʨʦʙʣʝʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ  ʩʫʯʘʩʥʦʛʦ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʞʠʪʪʷ, ʦʩʦʙʣʠʚʦ ʫ ʚʝʣʠʢʠʭ ʤʝʛʘʧʦʣʽʩʘʭ, ʪʘ ʪʝʧʝʨʽʰʥʽʭ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. 

ʉʧʝʮʽʘʣʴʥʦ ʜʣʷ ʜʽʪʝʡ ʢʦʤʧʘʥʽʷ ʨʦʟʨʦʙʠʣʘ ʥʦʚʫ ʩʝʨʽʶ ʟʘʩʦʙʽʚ ʜʣʷ ʢʫʧʘʥʥʷ, ʷʢʘ ʤʽʩʪʠʪʴ ʬʦʨ-

ʤʫʣʫ, ʱʦ ʦʩʦʙʣʠʚʦ ʙʝʨʝʞʥʦ ʧʽʢʣʫʻʪʴʩʷ ʟʘ ʚʦʣʦʩʩʷʤ ʽ ʰʢʽʨʦʶ ʜʠʪʠʥʠ. 

ʅʝ ʤʝʥʰ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʚʠʤʦʛ ʩʧʦʞʠʚʘʯʽʚ ʽ ʣʽʥʽʾ ʦʜʝʢʦʣʦʥʽʚ, ʟʘʧʘʰʥʠʭ ʚʦʜ, ʰʘʤʧʫʥʽʚ 

ʪʘ ʤʠʶʯʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʧʦʩʫʜʫ. ɺʦʥʠ ʤʽʩʪʷʪʴ ʫ ʩʦʙʽ ʝʢʩʪʨʘʢʪʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʦʩʣʠʥ (ʨʦ-

ʤʘʰʢʠ, ʘʣʦʝ, ʦʙʣʽʧʠʭʠ, ʥʘʛʽʜʦʢ, ʞʝʥʴʰʝʥʶ, ʢʘʣʠʥʠ, ʣʘʤʽʥʘʨʽʾ ʪʦʱʦ) ʪʘ ʧʨʦʧʦʣʽʩʫ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʛʣʷʜ ʟʘ ʰʢʽʨʦʶ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʪʽʣʘ. ɿʘʧʘʰʥʽ ʚʦʜʠ ʡ ʦʜʝʢʦʣʦʥʠ ʨʦʟʨʦʙʣʝʥʽ ʥʘ 

ʧʽʜʩʪʘʚʽ ʚʠʚʯʝʥʥʷ ʧʦʪʨʝʙ ʯʦʣʦʚʽʢʽʚ. ʅʝʚʝʣʠʢʠʤ ʘʩʦʨʪʠʤʝʥʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʝʨʽʷ ʟʫʙʥʠʭ 

ʧʘʩʪ ʪʘ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʷʢʽ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʮʽʣʝʩʧʨʷʤʦʚʘʥʫ ʜʽʶ ʽ ʷʢʦʤʦʛʘ ʙʽʣʴʰʫ 

ʢʦʨʠʩʪʴ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʘʩʦʨʪʠʤʝʥʪʥʦʾ ʧʦʣʽʪʠʢʠ, ɸʊ çɽʬʝʢʪè ʧʦʩʽʜʘʻ 

ʦʜʥʝ ʽʟ ʧʦʯʝʩʥʠʭ ʤʽʩʮʴ ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ ʨʠʥʢʫ ʧʘʨʬʫʤʝʨʥʦ-ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ. ʇʽʜʧʨʠ-

ʻʤʩʪʚʦ ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʤʘʻ ʽʤʽʜʞ ʥʘʜʽʡʥʦʾ, ʩʪʘʙʽʣʴʥʦʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʢʦʤʧʘʥʽʾ. ɿʘ 

ʩʚʦʶ ʷʢʽʩʥʫ ʨʦʙʦʪʫ ɸʊ çɽʬʝʢʪè ʥʘʛʦʨʦʜʞʝʥʦ ʙʘʛʘʪʴʤʘ ʜʠʧʣʦʤʘʤʠ ʽ ʧʦʯʝʩʥʠʤʠ ʛʨʘʤʦʪʘʤʠ: 

ʟʘ ʫʩʧʽʭʠ ʫ ʩʪʚʦʨʝʥʥʽ ʥʦʚʦʾ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʧʘʨʬʫʤʝʨʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʟʘ ʚʢʣʘʜ ʫ ʨʦʟʚʠʪʦʢ ʧʘʨʬʫ-

ʤʝʨʥʦ-ʢʦʩʤʝʪʠʯʥʦʾ ʛʘʣʫʟʽ, ʟʘ ʚʠʨʦʙʥʠʮʪʚʦ ʰʠʨʦʢʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʾ ʧʘʨʬʫ-

ʤʝʨʥʦ-ʢʦʩʤʝʪʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ. ʊʘʢʦʞ ʢʦʤʧʘʥʽʾ ʪʘʢʦʞ ʚʨʫʯʝʥʦ ʧʨʠʟ ï çɿʦʣʦʪʘ ʟʽʨʢʘ ʟʘ ʷʢʽʩʪʴè.  
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ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʚʦʜʠ ʥʘ ʩʫʤʽʰ ʚʽʪʘʤʽʥʽʚ ʛʨʫʧʠ ɺ  

ɾʠʜʢʦʚʘ ʊ.ʄ., ʂʨʫʪʩʴʢʠʭ ʊ.ɺ.* 

ʇɸʊ çʌʘʨʤʘʢè, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

*ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 
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ʅʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ çʌʘʨʤʘʢè ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʪʘʙʣʝʪʢʠ ʚʢʨʠʪʽ 

ʦʙʦʣʦʥʢʦʶ ʟ ʢʦʤʧʣʝʢʩʦʤ ʚʽʪʘʤʽʥʽʚ ʛʨʫʧʠ ɺ ʧʽʜ ʫʤʦʚʥʦʶ ʥʘʟʚʦʶ çɺʽʪʘʢʩʦʥè. ɼʦ ʩʢʣʘʜʫ 

ʨʦʟʨʦʙʣʝʥʠʭ ʪʘʙʣʝʪʦʢ ʚʭʦʜʷʪʴ ʙʝʥʬʦʪʽʘʤʽʥ ʪʘ ʧʽʨʠʜʦʢʩʠʥʫ ʛʽʜʨʦʭʣʦʨʠʜ, ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ  ʷʢʠʭ, 

ʷʢ ʚʽʜʦʤʦ, ʤʘʻ ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʚʦʣʦʛʽʩʪʴ. ʇʨʠ ʜʦʜʘʚʘʥʥʽ ʜʦ ʩʫʤʽʰʽ ʮʠʭ ʨʝʯʦʚʠʥ 

ʚʦʜʠ ʦʯʠʱʝʥʦʾ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʜʦʤʽʰʢʠ ʪʽʘʤʽʥʫ ʦ-ʤʦʥʦʬʦʩʬʘʪʫ, ʘ 

ʟʚʦʣʦʞʝʥʠʡ ʚʦʜʦʶ ʦʯʠʱʝʥʦʶ ʧʽʨʠʜʦʢʩʠʥʫ ʛʽʜʨʦʭʣʦʨʠʜ ʥʘ ʩʚʽʪʣʽ ʪʘ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 40Áʉ ʟʤʽʥʶʚʘʚ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʚʽʜ ʙʽʣʦʛʦ ʘʙʦ ʤʘʡʞʝ ʙʽʣʦʛʦ ʜʦ ʩʚʽʪʣʦ-

ʢʦʨʠʯʥʝʚʦʛʦ  ʢʦʣʴʦʨʫ.    

ɼʣʷ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʚʦʜʠ ʥʘ ʩʫʤʽʰ ʙʝʥʬʦʪʽʘʤʽʥʫ ʪʘ ʧʽʨʠʜʦʢʩʠʥʫ ʛʽʜʨʦʭʣʦʨʠʜʫ, ʘ 

ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʟʨʘʟʢʽʚ ʩʫʤʽʰʽ ʥʘʤʠ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʤʝʪʦʜ ʜʠʬʝʨʝʥʮʽʡʥʦʾ 

ʩʢʘʥʫʶʯʦʾ ʢʘʣʦʨʠʤʝʪʨʽʾ. ʉʪʘʙʽʣʴʥʽʩʪʴ ʟʨʘʟʢʽʚ ʚʠʟʥʘʯʘʣʠ ʧʨʠ ʽʟʦʪʝʨʤʽʯʥʽʡ ʚʠʪʨʠʤʮʽ ʟʨʘʟʢʽʚ ʧʨʠ 

50Áʉ ʧʨʦʪʷʛʦʤ 7000 ʭʚʠʣʠʥ. ɺʠʟʥʘʯʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʨʠʙʦʨʽ DSCQ2000 ʚʠʨʦʙʥʠʮʪʚʘ 

ʢʦʤʧʘʥʽʾ TAInstruments (ʉʐɸ), ʷʢʠʡ ʩʝʨʪʠʬʽʢʦʚʘʥʠʡ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʤʽʞʥʘʨʦʜʥʦʛʦ 

ʩʪʘʥʜʘʨʪʫ ISO 9001:2000. 

ʄʠ ʚʠʛʦʪʦʚʠʣʠ 3 ʟʨʘʟʢʠ ʩʫʤʽʰʽ ʙʝʥʬʦʪʽʘʤʽʥʫ ʪʘ ʧʽʨʠʜʦʢʩʠʥʫ ʛʽʜʨʦʭʣʦʨʠʜʫ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ: - 1 ʟʨʘʟʦʢ ï ʩʫʤʽʰ ʘʢʪʠʚʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ, ʱʦ ʟʚʦʣʦʞʝʥʘ ʚʦʜʦʶ ʦʯʠʱʝʥʦʶ ʽ 

ʧʨʦʛʨʘʥʫʣʴʦʚʘʥʘ, 

- 2 ʟʨʘʟʦʢ ï ʟʚʦʣʦʞʝʥʥʷ ʚʦʜʦʶ ʦʯʠʱʝʥʦʶ ʽ ʛʨʘʥʫʣʶʚʘʥʥʷ ʧʽʨʠʜʦʢʩʠʥʫ ʛʽʜʨʦʭʣʦʨʠʜʫ 

ʦʢʨʝʤʦ, ʘ ʜʦʜʘʚʘʥʥʷ ʙʝʥʬʦʪʽʘʤʽʥʫ ʚ ʩʫʭʦʤʫ ʚʠʛʣʷʜʽ ʥʘ ʩʪʘʜʽʾ ʦʙʧʫʜʨʶʚʘʥʥʷ ʛʨʘʥʫʣ 

ʧʽʨʠʜʦʢʩʠʥʫ, 

- 3 ʟʨʘʟʦʢ ï ʟʚʦʣʦʞʝʥʥʷ ʚʦʜʦʶ ʦʯʠʱʝʥʦʶ ʽ ʛʨʘʥʫʣʶʚʘʥʥʷ ʘʢʪʠʚʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ 

ʦʢʨʝʤʦ, ʘ ʧʦʪʽʤ ʟʤʽʰʫʚʘʥʥʷ ʩʫʭʠʭ ʛʨʘʥʫʣʷʪʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʚʽʜʦʙʨʘʞʝʥʽ ʥʘ ʦʜʝʨʞʘʥʠʭ ʧʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʪʝʨʤʦʛʨʘʤʘʭ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʟʨʘʟʢʽʚ ʥʘ ʪʝʨʤʦʛʨʘʤʽ ʙʫʜʫʚʘʣʠ ʧʨʷʤʫ ʥʘ ʧʦʯʘʪʢʫ ʽ 

ʥʘʧʨʠʢʽʥʮʽ ʪʝʨʤʦʛʨʘʤʠ. ɿʛʽʜʥʦ ʮʽʻʾ ʧʨʷʤʦʾ, ʘ ʩʘʤʝ, ʢʫʪʫ ʥʘʭʠʣʫ, ʨʦʙʠʣʠ ʚʠʩʥʦʚʦʢ ʧʨʦ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʟʨʘʟʢʽʚ. ʏʠʤ ʚʠʱʝ ʢʫʪ ʥʘʭʠʣʫ, ʪʠʤ ʤʝʥʰ ʩʪʘʙʽʣʴʥʠʤ ʚʚʘʞʘʻʪʴʩʷ ʟʨʘʟʦʢ. ɿʛʽʜʥʦ 

ʦʪʨʠʤʘʥʠʭ ʪʝʨʤʦʛʨʘʤ ʚʠʟʥʘʯʠʣʠ, ʱʦ ʥʘʡʤʝʥʰ ʩʪʽʡʢʠʤ ʙʫʚ ʟʨʘʟʦʢ ˉ1, ʘ ʥʘʡʙʽʣʴʰ ʩʪʽʡʢʠʤ ï 

ʟʨʘʟʦʢ ˉ3. ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʚ ʧʦʜʘʣʴʰʽʡ ʨʦʙʦʪʽ ʥʘʜ ʨʦʟʨʦʙʢʦʶ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʦʜʝʨʞʘʥʥʷ ʪʘʙʣʝʪʦʢ ʟ ʢʦʤʧʣʝʢʩʦʤ ʚʽʪʘʤʽʥʽʚ ʛʨʫʧʠ ɺ. 
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ɺʠʟʥʘʯʝʥʥʷ ʩʫʤʠ ʬʣʘʚʦʥʦʾʜʽʚ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʨʫʪʠʥ ʫ ʩʫʭʠʭ ʝʢʩʪʨʘʢʪʘʭ 

ʦʢʦʣʦʧʣʦʜʥʠʢʽʚ ʛʦʨʽʭʘ ʚʦʣʦʩʴʢʦʛʦ.  

ɿʘʣʠʛʽʥʘ ɭ.ɺ.,ʉʣʻʩʘʨʯʫʢ ɺ.ʖ., ʄʦʥʘʪʢʦ ʂ.ɺ., ʇʦʜʧʣʝʪʥʷ ʆ.ɸ. 

ʂʘʬʝʜʨʘ ʟʘʛʘʣʴʥʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʬʘʨʤʘʮʽʾ 

ɼɿ çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ ʄʆɿ ʋʢʨʘʾʥʠè, ʤ.ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, ʋʢʨʘʾʥʘ 

avis.rara@hotmail.com 

ɺʦʣʦʩʴʢʠʡ ʛʦʨʽʭ ʻ ʣʽʢʘʨʩʴʢʦʶ ʨʦʩʣʠʥʦʶ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ. ʉʠʨʦʚʠʥʘ ʚʦʣʦʩʴʢʦʛʦ ʛʦʨʽʭʫ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʥʘʨʦʜʥʽʡ ʤʝʜʠʮʠʥʽ. ɼʦ 

ʩʢʣʘʜʫ ʦʢʦʣʦʧʣʽʜʥʠʢʘ ʚʭʦʜʷʪʴ ʙʽʦʬʣʘʚʦʥʦʾʜʠ, ʥʘʬʪʦʭʽʥʦʥʠ (ʶʛʣʦʥ), ʛʣʽʢʦʟʠʜʠ, ʙʘʛʘʪʦ 

ʚʽʪʘʤʽʥʫ ʉ ʪʘ ʢʘʨʦʪʠʥʫ, ʚʽʪʘʤʽʥʠ ɺ1, ɺ6, ʈ, ɽ, ʝʬʽʨʥʽ ʦʣʽʾ, ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ, ʜʫʙʠʣʴʥʽ 

ʨʝʯʦʚʠʥʠ ʪʘ ʽʥ. [1]. ʌʣʘʚʦʥʦʾʜʠ   ̒ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʛʨʫʧ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ. ɺʠʩʦʢʦʾ 

ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʬʣʘʚʦʥʦʾʜʘʤ ʥʘʜʘʶʪʴ ʬʝʥʦʣʴʥʽ ʛʽʜʨʦʢʩʠʣʴʥʽ ʪʘ ʢʘʨʙʦʥʽʣʴʥʽ ʛʨʫʧʠ, ʷʢʽ 

ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʮʠʭ ʩʧʦʣʫʢ. ʌʣʘʚʦʥʦʾʜʠ ʟʤʽʮʥʶʶʪʴ ʩʪʽʥʢʠ ʢʘʧʽʣʷʨʽʚ ʪʘ ʜʽʶʪʴ ʩʠʥʝʨʛʽʯʥʦ 

ʟ ʘʩʢʦʨʙʽʥʦʚʦʶ ʢʠʩʣʦʪʦʶ, ʧʨʦʷʚʣʷʶʪʴ ʧʨʦʪʠʧʨʦʤʝʥʝʚʫ, ʩʧʘʟʤʦʣʽʪʠʯʥʫ, ʨʘʥʦʟʘʛʦʶʚʘʣʴʥʫ, 

ʧʨʦʪʠʟʘʧʘʣʴʥʫ, ʧʨʦʪʠʧʫʭʣʠʥʥʫ, ʝʩʪʨʦʛʝʥʥʫ, ʙʘʢʪʝʨʠʮʠʜʥʫ ʜʽʶ [2, 3]. ʇʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʚʥʦʛʦ ʢʘʥʘʣʫ, ʧʝʯʽʥʢʠ. ɺʦʥʠ ʪʘʢʦʞ ʤʘʶʪʴ ʛʽʧʦʘʟʦʪʝʤʽʯʥʽ ʪʘ ʩʝʯʦʛʽʥʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ɺʽʜʽʛʨʘʶʪʴ ʨʦʣʴ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ. ʅʝʜʦʩʪʘʪʥʽʩʪʴ 

ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʩʧʨʠʷʻ ʥʘʛʨʦʤʘʜʞʝʥʥʶ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʽ ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩ 

ʩʪʘʨʽʥʥʷ. ʇʦʩʪʘʻ ʧʠʪʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʜʽʣʝʥʥʷ ʮʽʻʾ ʛʨʫʧʠ ʙʽʦʣʦʛʽʯʥʦʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟ 

ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʩʫʤʠ ʬʣʘʚʦʥʦʾʜʽʚ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʨʫʪʠʥ ʫ ʩʫʭʠʭ 

ʝʢʩʪʨʘʢʪʘʭ ʧʣʦʜʽʚ ʛʦʨʽʭʘ ʚʦʣʦʩʴʢʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʝʢʩʪʨʘʛʝʥʪʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʝʢʩʪʨʘʛʝʥʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʦʞʣʠʚʦ ʚʠʜʽʣʠʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʬʣʘʚʦʥʦʾʜʽʚ ʟ 

ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʦʢʦʣʦʧʣʽʜʥʠʢʽʚ ʛʦʨʽʭʘ ʚʦʣʦʩʴʢʦʛʦ. ɺʠʧʨʦʙʦʚʫʚʘʥʥʷ ʥʘ 

ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʩʫʤʠ ʬʣʘʚʦʥʦʾʜʽʚ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ. 

ʈʦʟʯʠʥʠ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ, ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʥʘʷʚʥʽʩʪʶ ʤʘʢʩʠʤʫʤʽʚ ʧʦʛʣʠʥʘʥʥʷ 

ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 412 ʥʤ, ʱʦ ʻ ʙʣʠʟʴʢʠʤ ʜʦ ʤʘʢʩʠʤʫʤʫ ʧʦʛʣʠʥʘʥʥʷ ʨʦʟʯʠʥʫ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʟʨʘʟʢʘ ʨʫʪʠʥʫ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʣʴʢʽʩʥʠʡ ʚʤʽʩʪ ʬʣʘʚʦʥʦʾʜʽʚ: ʫ ʚʦʜʥʦʤʫ 

ʝʢʩʪʨʘʢʪʽ ʦʢʦʣʦʧʣʦʜʥʠʢʽʚ ʛʦʨʽʭʘ ʚʦʣʦʩʴʢʦʛʦ ʩʢʣʘʜʘʻ ï 0,43%, ʫ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʤʫ (ʩʧʠʨʪ 

ʝʪʠʣʦʚʠʡ 30%)  ï 0,37%, ʫ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʤʫ (ʩʧʠʨʪ ʝʪʠʣʦʚʠʡ 70%) ï 0,51%, ʫ ʩʧʠʨʪʦʚʦʤʫ ï 

0,4%. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʫʤʠ ʬʣʘʚʦʥʦʾʜʽʚ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʽʥʰʠʭ ʩʫʭʠʭ 

ʝʢʩʪʨʘʢʪʽʚ ʛʦʨʽʭʘ ʚʦʣʦʩʴʢʦʛʦ ʤʽʩʪʠʪʴʩʷ ʫ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʤʫ (ʩʧʠʨʪ ʝʪʠʣʦʚʠʡ 70%) ʩʫʭʦʤʫ 

ʝʢʩʪʨʘʢʪʽ ʦʢʦʣʦʧʣʽʜʥʠʢʽʚ ʛʦʨʽʭʘ ʚʦʣʦʩʴʢʦʛʦ. ʆʪʞʝ, 70% ʩʧʠʨʪ ʝʪʠʣʦʚʠʡ ʻ ʦʧʪʠʤʘʣʴʥʠʤ 
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ʝʢʩʪʨʘʛʝʥʪʦʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʫʤʠ ʬʣʘʚʦʥʦʾʜʽʚ ʟ ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ 

ʦʢʦʣʦʧʣʽʜʥʠʢʽʚ ʛʦʨʽʭʘ ʚʦʣʦʩʴʢʦʛʦ. 
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʠʥʘʤʽʢʠ ʨʦʟʚʠʪʢʫ ʚʽʪʯʠʟʥʷʥʦʛʦ ʨʠʥʢʫ ʭʦʥʜʨʦʧʨʦʪʝʢʪʦʨʽʚ 

ɿʘʨʽʮʴʢʘ ɻ. ʄ.  

ʂʘʬʝʜʨʘ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʝʢʦʥʦʤʽʢʠ ʬʘʨʤʘʮʽʾ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

economica@ukr.net 

 

 ʆʩʪʝʦʘʨʪʨʦʟ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʷʢ ʧʨʦʙʣʝʤʘ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʪʘ ʤʝʜʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʩʫʩʧʽʣʴʩʪʚʽ. ɿʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʭʚʦʨʠʭ, ʫ 

ʥʘʩʣʽʜʦʢ ʚʪʨʘʪʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʧʘʪʦʛʝʥʝʪʠʯʥʦʾ ʪʝʨʘʧʽʾ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʦʙʫʤʦʚʣʶʶʪʴ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ˇʨʫʥʪʦʚʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʧʠʪʘʥʴ, ʚ ʪ. ʯ. ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ 

ʥʘʧʨʷʤʢʫ. ɺ ʦʨʛʘʥʽʟʘʮʽʾ ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠ ʦʩʪʝʦʘʨʪʨʦʟʽ ʢʣʶʯʦʚʝ ʤʽʩʮʝ 

ʧʦʩʽʜʘʻ ʬʘʨʤʘʢʦʪʝʨʘʧʽʷ, ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʨʠʛʥʽʯʝʥʥʷ ʢʣʽʥʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʫʛʣʦʙʽʚ. ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʣʽʢʫʚʘʥʥʷ ʦʩʪʝʦʘʨʪʨʦʟʫ ʻ ʢʦʨʝʢʮʽʷ 

ʽʥʪʨʘʘʨʪʠʢʫʣʷʨʥʠʭ ʧʦʨʫʰʝʥʴ ʽ ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʠ ʛʨʫʧʠ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ 

(ʃʇ): ʥʝʩʪʝʨʦʾʜʥʽ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʟʘʩʦʙʠ; ʭʦʥʜʨʦʧʨʦʪʝʢʪʦʨʥʽ ʧʨʝʧʘʨʘʪʠ (ʍʇʇ); 

ʭʦʥʜʨʦʩʪʠʤʫʣʷʪʦʨʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʜʝʷʢʽ ʩʧʽʨʥʽ ʟʘʷʚʠ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʇʇ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʦʩʪʝʦʘʨʪʨʦʟʫ, ʙʽʣʴʰʽʩʪʴ ʬʘʭʽʚʮʽʚ ʚʚʘʞʘʻ ʜʘʥʫ ʛʨʫʧʫ 

ʧʨʝʧʘʨʘʪʽʚ ʜʦʩʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʦʶ. ʊʦʤʫ ʤʝʪʦʶ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʚ ʘʥʘʣʽʟ ʚʽʪʯʠʟʥʷʥʦʛʦ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʍʇʇ, ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʦʾ, ʟ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʛʨʫʧʠ 

ʧʨʝʧʘʨʘʪʽʚ. 

ʆʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʦʙʨʘʥʽ ʜʘʥʽ ɼʇ çɼʝʨʞʘʚʥʠʡ ʝʢʩʧʝʨʪʥʠʡ ʮʝʥʪʨè ʄʆɿ 

ʋʢʨʘʾʥʠ (ʩʪʘʥʦʤ ʥʘ 01.07.2014 ʨ.), ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʠʥʢʫ ʍʇʇ, 

ʱʦ ʙʫʣʠ ʨʘʥʽʰʝ ʥʘʤʠ ʧʨʦʚʝʜʝʥʽ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʨʫʢʫ. ʆʢʨʽʤ ʤʝʪʦʜʽʚ 

ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʘʥʘʣʽʟʫ ʚ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʽʩʪʦʨʠʯʥʠʡ, ʣʦʛʽʯʥʠʡ, ʧʦʨʽʚʥʷʣʴʥʠʡ, 

ʩʪʘʪʠʩʪʠʯʥʠʡ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʧʦʢʘʟʥʠʢʽʚ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʮʝʩʦʨʘ Microsoft Office Excel 2010 (ʧʨʦʛʨʘʤʘ ʧʨʠʢʣʘʜʥʦʛʦ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ Statistica 6.0 ʟʘ ʣʽʮʝʥʟʽʶ  V.7. English ï V.6 Russia K 892818). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʪʯʠʟʥʷʥʠʡ ʨʠʥʦʢ ʍʇʇ ʻ ʩʪʨʫʢʪʫʨʦʶ, ʱʦ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʷʢ 

ʟʘ ʢʽʣʴʢʽʩʥʠʤʠ, ʪʘʢ ʽ ʷʢʽʩʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʋ 2001 ʨ. ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ ʨʠʥʢʫ ʃʇ ʙʫʣʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʩʴʦʛʦ 4 ʥʘʡʤʝʥʫʚʘʥʴ ʽʤʧʦʨʪʥʠʭ ʍʇ, ʘ ʫ 2012 ʨ. ï 90 ʧʨʝʧʘʨʘʪʽʚ, ʟ ʥʠʭ 18 ʃʇ 

ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʋ 2014. ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʚʞʝ 98 ʪʦʨʛʦʚʠʭ ʥʘʡʤʝʥʫʚʘʥʴ ʍʇʇ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʽʭ ʬʦʨʤ ʚʠʧʫʩʢʫ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʘʩʦʨʪʠʤʝʥʪʫ ʍʇʇ (2001, 2004, 

2007, 2010, 2012, 2014 ʨʨ.) ʟʘ ʨʽʟʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘʷʚʥʽʩʪʴ ʧʝʨʤʘʥʝʥʪʥʦʛʦ 
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ʜʦʤʽʥʫʚʘʥʥʷ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʃʇ ʫ ʪʚʝʨʜʠʭ ʬʦʨʤʘʭ (ʪʘʙʣʝʪʢʠ, ʢʘʧʩʫʣʠ), 

ʢʦʤʙʽʥʦʚʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʙʝʟʨʝʮʝʧʪʫʨʥʠʭ ʣʽʢʽʚ, ʘ ʪʘʢʦʞ ʍʇʇ ʽʤʧʦʨʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (%) ʟʘ ʨʦʢʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʤʽʞ ʧʨʝʧʘʨʘʪʘʤʠ ʫ ʪʚʝʨʜʠʭ, 

ʤôʷʢʠʭ ʪʘ ʨʽʜʢʠʭ ʬʦʨʤʘʭ ʚʠʧʫʩʢʫ ʩʪʘʥʦʚʠʣʦ 64,3:25,2:10,5. ʊʘʢ, ʫ 2001 ʪʘ 2004 ʨʨ. 100 % 

ʘʩʦʨʪʠʤʝʥʪʫ ʍʇ ʧʨʝʜʩʪʘʚʣʷʣʠ ʽʥʦʟʝʤʥʽ ʢʦʤʧʘʥʽʾ. ʋ 2007 ʨ. ʧʠʪʦʤʘ ʚʘʛʘ ʍʇ ʚʽʪʯʠʟʥʷʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʜʦʨʽʚʥʶʚʘʣʘ 13,89 %, 2010 ʨ. ï 19,51 %, ʘ ʟʘ ʜʘʥʠʤʠ 2012 ʨ. ï 18,89 %, ʘ ʫ 2014 

ʨ. ʧʠʪʦʤʘ ʚʘʛʘ (%) ʧʨʝʧʘʨʘʪʽʚ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʘʜʘʣʘ 22,5%. ʊʦʙʪʦ, ʟʘ ʧʝʨʽʦʜ, 

ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʥʘʤʽʪʠʣʠʩʷ ʧʦʟʠʪʠʚʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʾ ʚʘʛʠ ʧʨʝʧʘʨʘʪʽʚ 

ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʽʪʯʠʟʥʷʥʽ ʚʠʨʦʙʥʠʢʠ ʃʇ ʟʘ ʧʝʨʽʦʜ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʫʩʧʽʰʥʦ 

ʦʩʚʦʾʣʠ ʚʠʧʫʩʢ ʜʝʢʽʣʴʢʦʭ ʪʦʨʛʦʚʠʭ ʥʘʡʤʝʥʫʚʘʥʴ ʍʇʇ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʨʝʧʘʨʘʪʽʚ ʟ 

ʥʠʞʯʦʾ ʪʘ ʩʝʨʝʜʥʴʦʾ ʮʽʥʦʚʦʾ ʛʨʫʧ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʬʦʥʽ ʩʫʪʪʻʚʦʛʦ ʟʨʦʩʪʘʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʍʇʇ 

ʧʨʦʪʷʛʦʤ 2001, 2004, 2007 ʨʨ. ʥʘ ʨʠʥʢʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʧʦʟʠʮʽʡ ʚʽʜ 

ʦʧʪʦʚʠʭ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʬʽʨʤ. ʋ 2010 ʨ., ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʧʦʧʝʨʝʜʥʽʤ ʧʝʨʽʦʜʦʤ, ʤʘʣʦ ʤʽʩʮʝ 

ʟʥʘʯʥʝ ʥʘ 37,5 % ʟʥʠʞʝʥʥʷ ʧʨʦʧʦʟʠʮʽʡ ʧʦ ʍʇʇ. ɺʨʘʭʦʚʫʶʯʽ ʽʩʪʦʪʥʝ ʜʦʤʽʥʫʚʘʥʥʷ ʽʤʧʦʨʪʥʠʭ 

ʍʇʇ ʫ ʩʪʨʫʢʪʫʨʽ ʨʝʻʩʪʨʘʮʽʾ ʣʽʢʽʚ, ʣʦʛʽʯʥʠʤ ʻ ʟʥʘʯʥʝ ʜʦʤʽʥʫʚʘʥʥʷ ʩʝʨʝʜ ʧʨʦʧʦʟʠʮʽʡ ʜʘʥʠʭ ʧʦ 

ʧʨʝʧʘʨʘʪʘʭ, ʱʦ ʚʚʝʟʝʥʽ ʥʘ ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ. ʊʘʢ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʩʪʨʫʢʪʫʨʠ 

ʧʨʦʧʦʟʠʮʽʾ ʧʦ ʧʨʝʧʘʨʘʪʘʭ ʟ ʊʆʇ-ʜʝʩʷʪʢʠ ʣʽʜʝʨʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ (2004 ʨ. ï 

62,05 %, 2007 ʨ. ï 60,18 %, 2010 ʨ. ï 59,57 %, 2014 ʨ. ï 67,82%) ʚʽʜ ʫʩʽʭ ʧʨʦʧʦʟʠʮʽʡ 

ʧʨʠʧʘʜʘʣʦ ʥʘ ʧʨʝʧʘʨʘʪʠ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʤʧʘʥʽʡ, ʱʦ ʟʘʡʤʘʣʠ ʧʝʨʰʽ ʪʨʠ ʧʦʟʠʮʽʾ ʫ ʨʝʡʪʠʥʛʫ 

(2004 ʨ. ï çSagmelè, çUnipharmè, çFerrosanè; 2007 ʨ. ï çUnipharmè, ɿɸʊ çʌʽʪʦʬʘʨʤè, 

çSagmelè; 2010 ʨ. ï çUnipharmè, ɿɸʊ çʌʽʪʦʬʘʨʤè, ɺɸʊ çʌʘʨʤʘʢè ʽ çN. Kapharma 

Pharmaceutical Exportè). ʅʘʷʚʥʽʩʪʴ ʫ 2007 ʨ. ʪʘ 2010 ʨ. ʫ ʊʆʇ-ʜʝʩʷʪʮʽ ʬʽʨʤ-ʣʽʜʝʨʽʚ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʧʨʦʧʦʟʠʮʽʡ ʚʽʪʯʠʟʥʷʥʠʭ ʢʦʤʧʘʥʽʡ ɿɸʊ çʌʽʪʦʬʘʨʤè (ɯɯ ʤʽʩʮʝ ʟʘ ʜʘʥʠʤʠ 2007 ʨ. ʪʘ 2010 ʨ.) ʪʘ 

ɺɸʊ çʌʘʨʤʘʢè (ɯɯɯ ʤʽʩʮʝ ï 2010 ʨ.) ʻ ʚʘʞʣʠʚʦʶ ʧʦʟʠʪʠʚʥʦʶ, ʟ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ 

ʟʦʨʫ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʨʦʟʚʠʪʢʫ ʚʽʪʯʠʟʥʷʥʦʛʦ ʨʠʥʢʫ ʍʇʇ. ɿʘ ʜʘʥʠʤʠ 2001 ʨ. ʜʦ ʧʝʨʰʦʾ 

ʮʽʥʦʚʦʾ ʛʨʫʧʠ (ʩʝʨʝʜʥʷ ʨʦʟʜʨʽʙʥʘ ʮʽʥʘ ʃʇ  ʜʦ 10 ʜʦʣ. ʉʐɸ) ʥʘʣʝʞʘʣʦ 1 ʥʘʡʤʝʥʫʚʘʥʥʷ 

ʧʨʝʧʘʨʘʪʫ, ʘ ʫ ʜʨʫʛʽʡ (ʚʽʜ 10 ʜʦ 20 ʜʦʣ. ʉʐɸ) ʪʘ ʪʨʝʪʽʡ (ʙʽʣʴʰʝ 20 ʜʦʣ. ʉʐɸ) ʙʫʣʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʦ 2 ʧʨʝʧʘʨʘʪʫ. ʋ 2004 ʨ. ʥʘʡʙʽʣʴʰʫ ʧʠʪʦʤʫ ʚʘʛʫ ʤʘʣʠ ʧʨʝʧʘʨʘʪʠ ʜʨʫʛʦʾ (37,5 

%), ʘ ʟʘ ʜʘʥʠʤʠ 2007 ʨ. ʪʘ 2010 ʨ. ï ʃʇ ʧʝʨʰʦʾ ʮʽʥʦʚʦʾ ʛʨʫʧʠ (45,65 % ʪʘ 38,18 %). ʋ 2014 ʨ. 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʠʞʝʥʥʷ, ʫ ʧʦʨʽʚʥʷʥʥʽ, ʟ ʜʘʥʠʤʠ 2010 ʨ. ʧʠʪʦʤʘ ʚʘʛʠ ʧʨʝʧʘʨʘʪʽʚ ʧʝʨʰʦʾ 

ʛʨʫʧʠ ʟ 38,18% ʜʦ 32,65%, ʘ ʜʨʫʛʦʾ ʥʘʚʧʘʢʠ, ʟʙʽʣʴʰʠʣʘʩʴ ʟ 18,5 % ʜʦ 26,5%. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫ 

ʨʦʟʨʦʙʮʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʪʠʭ ʯʠ ʽʥʰʠʭ 

ʥʘʡʤʝʥʫʚʘʥʴ ʍʇʇ ʥʘ ʚʽʪʯʠʟʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʛʘʣʫʟʽ.  
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ɿʘʨʽʯʢʦʚʘ ʄ.ɺ. 

ʂʘʬʝʜʨʘ ʫʧʨʘʚʣʽʥʥʷ ʽ ʝʢʦʥʦʤʽʢʠ ʬʘʨʤʘʮʽʾ 

ɯʥʩʪʠʪʫʪ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʩʧʝʮʽʘʣʽʩʪʽʚ ʬʘʨʤʘʮʽʾ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

uef-ipksf@mail.ru 

ʌʘʨʤʘʮʝʚʪʠʯʥʘ ʛʘʣʫʟʴ ʻ ʚʘʞʣʠʚʦʶ ʽ ʦʜʥʽʻʶ ʟ ʩʪʨʘʪʝʛʽʯʥʠʭ ʛʘʣʫʟʝʡ ʥʘʨʦʜʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʨʦʙʦʪʘ ʩʧʝʮʽʘʣʽʩʪʽʚ ʬʘʨʤʘʮʽʾ (ʉʌ) ʧʦʚôʷʟʘʥʘ ʟ 

ʝʤʦʮʽʡʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʘ ʪʘʢʦʞ ʟ ʪʠʤ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʩʧʨʘʚʫ ʟ ʬʘʨʤʘʮʝʚʪʠʯʥʦʶ 

ʧʨʦʜʫʢʮʽʻʶ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ (ʥʘʨʢʦʪʠʯʥʽ, ʦʪʨʫʡʥʽ, ʩʠʣʴʥʦʜʽʶʯʽ, ʨʘʜʽʦʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, 

ʨʦʩʣʠʥʥʘ ʣʽʢʘʨʩʴʢʘ ʩʠʨʦʚʠʥʘ ʪʦʱʦ), ʷʢʽ ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ ʟʘʛʨʦʟʫ ʾʭ ʟʜʦʨʦʚôʶ, ʧʨʘʮʽʚʥʠʢʠ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʛʘʣʫʟʽ ʧʦʪʨʝʙʫʶʪʴ ʩʧʝʮʽʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʟ ʙʦʢʫ ʜʝʨʞʘʚʠ ʽ ʨʦʙʦʪʦʜʘʚʮʽʚ, ʽ 

ʥʘʩʘʤʧʝʨʝʜ, ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʩʦʮʽʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ (ʉɿ). ʉʴʦʛʦʜʥʽ ʩʦʮʽʘʣʴʥʠʡ ʟʘʭʠʩʪ ʩʧʝʮʽʘʣʽʩʪʽʚ 

ʬʘʨʤʘʮʽʾ (ʉɿʉʌ) ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʩʠʩʪʝʤʽ ʉɿ ʥʘʩʝʣʝʥʥʷ, ʘ ʦʢʨʝʤʝ ʜʝʨʞʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ 

ʉɿʉʌ, ʥʘ ʞʘʣʴ, ʚʽʜʩʫʪʥʻ. ʎʝ ʩʪʘʣʦ ʧʨʠʚʦʜʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʉʌ ʪʘ ʾʭ ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʠʩʪʝʤʠ ʉɿ [1-3].  

ʉʌ, ʷʢʽ ʧʨʠʡʤʘʣʠ ʫʯʘʩʪʴ ʫ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʧʨʘʮʶʶʪʴ ʚ ʘʧʪʝʯʥʽʡ ʦʧʪʦʚʦ-

ʨʦʟʜʨʽʙʥʽʡ ʤʝʨʝʞʽ ʚ ʟʘʢʣʘʜʘʭ ʨʽʟʥʠʭ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʮʝ ʧʨʘʮʽʚʥʠʢʠ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʪʘʢʠʭ, ʷʢ: ʘʧʪʝʢʘ, ʘʧʪʝʯʥʠʡ ʧʫʥʢʪ, ʘʧʪʝʯʥʠʡ ʩʢʣʘʜ, ʦʬʽʩ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʬʽʨʤʠ. 

ɿʘ ʩʚʦʾʤ ʩʦʮʽʘʣʴʥʠʤ ʩʪʘʪʫʩʦʤ ʉʌ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʯʦʪʠʨʠ ʢʘʪʝʛʦʨʽʾ: 2,4% - ʉʌ ʜʝʨʞʘʚʥʽ 

ʩʣʫʞʙʦʚʮʽ, 4,6% - ʉʌ ʧʨʘʮʽʚʥʠʢʠ ʙʶʜʞʝʪʥʦʾ ʩʬʝʨʠ, 82,3% - ʉʌ ʥʘʡʤʘʥʽ ʧʨʘʮʽʚʥʠʢʠ ʪʘ 

10,7% - ʉʌ ʧʽʜʧʨʠʻʤʮʽ. ɹʽʣʴʰʽʩʪʴ ʉʌ ʮʝ ʥʘʡʤʘʥʽ ʧʨʘʮʽʚʥʠʢʠ, ʷʢʽ ʤʘʪʝʨʽʘʣʴʥʦ ʽ ʩʦʮʽʘʣʴʥʦ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʜʝ ʚʦʥʠ ʧʨʘʮʶʶʪʴ, ʽ ʥʝ ʚʩʽ ʚʦʥʠ ʚʽʜʯʫʚʘʶʪʴ ʩʝʙʝ ʩʦʮʽʘʣʴʥʦ 

ʟʘʭʠʱʝʥʠʤʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʠʭ ʉʌ ï ʧʽʜʧʨʠʻʤʮʽ ʩʘʤʽ ʰʫʢʘʶʪʴ ʰʣʷʭʠ ʩʚʦʛʦ ʟʘʭʠʩʪʫ ʽ ʥʝ 

ʯʝʢʘʶʪʴ ʥʘ ʜʦʧʦʤʦʛʫ ʟ ʙʦʢʫ ɼʝʨʞʘʚʠ ʽ ʨʦʙʦʪʦʜʘʚʮʷ. ɿʘʛʘʣʦʤ ʪʽʣʴʢʠ 13% ʦʧʠʪʫʚʘʥʠʭ ʉʌ 

ʟʚʝʨʪʘʣʠʩʴ ʟʘ ʩʦʮʽʘʣʴʥʦʶ ʜʦʧʦʤʦʛʦʶ ʟʘ ʤʽʩʮʝʤ ʨʦʙʦʪʠ ʽ ʦʪʨʠʤʘʣʠ ʾʾ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ ʤʽʨʽ. ɯʥʰʽ 

87% ʥʝ ʤʘʣʠ ʪʘʢʦʛʦ ʜʦʩʚʽʜʫ ʽ ʥʝ ʦʪʨʠʤʫʚʘʣʠ ʩʦʮʽʘʣʴʥʫ ʜʦʧʦʤʦʛʫ ʟʘ ʤʽʩʮʝʤ ʨʦʙʦʪʠ. ɺʢʘʟʘʥʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʜʽʻʚʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʨʦʙʦʪʦʜʘʚʮʝʤ ʽ ʉʌ ʱʦʜʦ ʩʦʮʽʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʽ ʙʣʘʛʦʧʦʣʫʯʯʷ. ʎʝ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʢʦʥʬʣʽʢʪʥʠʭ ʩʠʪʫʘʮʽʡ ʚ 

ʣʘʥʮʶʟʽ çʉʌïʨʦʙʦʪʦʜʘʚʝʮʴïʚʠʢʦʥʘʚʯʘ ʚʣʘʜʘè.  

ʉʢʣʘʜʥʽʩʪʴ ʪʘ ʥʝʚʠʨʽʰʝʥʽʩʪʴ ʙʘʛʘʪʴʦʭ ʩʦʮʽʘʣʴʥʠʭ ʧʨʦʙʣʝʤ, ʨʦʟʰʠʨʝʥʥʷ ʩʧʝʢʪʨʫ 

ʧʦʪʨʝʙ ʫ ʩʦʮʽʘʣʴʥʠʭ ʧʦʩʣʫʛʘʭ ʩʝʨʝʜ ʉʌ ʦʙʫʤʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʷʜʫ 

ʘʢʪʫʘʣʴʥʠʭ ʟʘʚʜʘʥʴ: ʧʨʦʚʝʜʝʥʥʷ ʧʦʰʫʢʫ ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʤʦʜʝʣʝʡ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʉɿʉʌ, ʚʠʟʥʘʯʝʥʥʷ ʚ ʥʴʦʤʫ ʤʽʩʮʷ ʪʘ ʨʦʣʽ ʩʦʮʽʘʣʴʥʦʾ ʙʝʟʧʝʢʠ, ʨʦʟʨʦʙʮʽ ʬʦʨʤ, ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ 
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ʟʘʭʠʩʪʫ ʚʽʜ ʟʘʛʨʦʟ ʽ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʩʦʮʽʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʟʜʽʡʩʥʝʥʥʷ ʧʽʜʛʦʪʦʚʢʠ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ, ʷʢʽ ʤʘʶʪʴ ʚʠʩʦʢʫ ʢʦʤʧʝʪʝʥʮʽʶ ʟ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʙʣʝʤ. 

ʆʜʥʠʤ ʟ ʚʘʞʝʣʽʚ ʚʨʝʛʫʣʶʚʘʥʥʷ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʟʘʚʜʘʥʴ ʥʘʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʧʝʨʝʜʙʘʯʠʪʠ ʚ ʪʨʫʜʦʚʦʤʫ ʢʦʣʝʢʪʠʚʽ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʟʘʢʣʘʜʽʚ ʫʩʽʭ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ 

ʫʧʦʚʥʦʚʘʞʝʥʫ ʦʩʦʙʫ ʟ ʩʦʮʽʘʣʴʥʠʭ ʧʠʪʘʥʴ (ʋʆʉʇ). ɺʚʝʜʝʥʥʷ ʋʆʉʇ ʧʽʜʚʠʱʠʪʴ ʨʦʣʴ 

ʪʨʫʜʦʚʦʛʦ ʢʦʣʝʢʪʠʚʫ ʚ ʩʠʩʪʝʤʽ ʉɿʉʌ ʽ ʟʨʦʙʠʪʴ ʩʠʩʪʝʤʫ ʉɿ ʙʽʣʴʰ ʜʽʻʚʦʶ ʪʘ ʩʧʨʷʤʦʚʘʥʦʶ ʥʘ 

ʩʫʯʘʩʥʽ ʧʦʪʨʝʙʠ ʚ ʩʦʮʽʘʣʴʥʠʭ ʧʦʩʣʫʛʘʭ ʉʌ ʋʢʨʘʾʥʠ. ʊʘʢʦʞ ʜʦʮʽʣʴʥʦ ʧʽʜʚʠʱʠʪʠ ʨʦʣʴ 

ʛʨʦʤʘʜʩʴʢʠʭ ʪʘ ʩʘʤʦʚʨʷʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʚ ʩʠʩʪʝʤʽ ʉɿʉʌ [2, 3]. 

ɺʽʜʥʦʰʝʥʥʷ ʉʌ ʜʦ ʩʠʩʪʝʤʠ ʉɿ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʽ ʾʭ ʤʦʞʣʠʚʦʩʪʽ ʱʦʜʦ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʝ. ɺ ʋʢʨʘʾʥʽ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ ʦʢʨʝʤʝ ʉɿ ʜʣʷ 

ʉʌ, ʪʦʤʫ ʚʠʜʽʣʝʥʥʷ ʉɿʉʌ ʚ ʩʘʤʦʩʪʽʡʥʫ ʣʘʥʢʫ ʚ ʟʘʛʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʉɿ ʥʘʩʝʣʝʥʥʷ ʧʦʪʨʝʙʫʻ 

ʩʪʚʦʨʝʥʥʷ ʚʠʢʦʥʘʚʯʦʛʦ ʦʨʛʘʥʫ. ʉʪʫʧʽʥʴ ʜʦʚʽʨʠ ʉʌ ʜʦ ʽʩʥʫʶʯʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʧʦ ʟʘʙʝʟʧʝʯʝʥʥʶ 

ʉɿ ʪʘʢʘ: ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʦʧʠʪʫʚʘʥʠʭ ʉʌ ï 45% ʚʠʨʘʞʘʻ ʜʦʚʽʨʫ ʜʦ ʄʽʥʽʩʪʝʨʩʪʚʘ ʧʨʘʮʽ ʪʘ 

ʩʦʮʽʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ. ʅʘ ʜʨʫʛʦʤʫ ʤʽʩʮʽ ï ʨʦʙʦʪʦʜʘʚʝʮʴ, ʥʘ ʧʣʝʯʽ ʷʢʦʛʦ ʧʣʘʥʫʶʪʴ ʧʝʨʝʢʣʘʩʪʠ 

ʚʘʞʝʣʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʉɿʉʌ 25% ʦʧʠʪʫʚʘʥʠʭ ʉʌ. ɼʘʣʽ ʡʜʫʪʴ ʛʘʣʫʟʝʚʽ ʧʨʦʬʩʧʽʣʢʠ, ʷʢʽ 

ʥʘ ʜʫʤʢʫ 19% ʦʧʠʪʫʚʘʥʠʭ ʧʦʚʠʥʥʽ ʦʧʽʢʫʚʘʪʠʩʴ ʉʌ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʾʤ ʉɿ. ʇʨʠʚʘʪʥʽ ʩʪʨʘʭʦʚʽ 

ʬʦʥʜʠ ʦʪʨʠʤʫʶʪʴ 5% ʜʦʚʽʨʠ ʉʌ. ɼʦʚʽʨʫ ʜʦ ʚʠʢʦʥʘʥʥʷ ʉɿʉʌ ʈʘʜʘʤʠ ʪʨʫʜʦʚʠʭ ʢʦʣʝʢʪʠʚʽʚ 

ʚʠʩʣʦʚʣʶʶʪʴ ʣʠʰʝ 3% ʦʧʠʪʫʚʘʥʠʭ ʉʌ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʜʦʩʚʽʜʫ ʪʘʢʦʾ ʨʦʙʦʪʠ 

ʩʝʨʝʜ ʪʨʫʜʦʚʠʭ ʢʦʣʝʢʪʠʚʽʚ ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʛʘʣʫʟʽ. ɿ ʮʴʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʨʦʣʽ ʛʨʦʤʘʜʩʴʢʠʭ ʪʘ ʩʘʤʦʚʨʷʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʚ ʩʠʩʪʝʤʽ ʉɿʉʌ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʟʨʦʙʠʪʠ ʜʽʻʚʠʤʠ ʚʽʜʥʦʩʠʥʠ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʉɿʉʌ ʽ ʦʧʪʠʤʘʣʴʥʦ ʚʠʨʽʰʫʚʘʪʠ 

ʧʠʪʘʥʥʷ ʉɿ ʚ ʣʘʥʮʶʟʽ ʉʌ-ʨʦʙʦʪʦʜʘʚʝʮʴ-ʚʠʢʦʥʘʚʯʘ ʚʣʘʜʘ. 

ʇʨʦʚʝʜʝʥʽ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʝʬʦʨʤʫʚʘʥʥʷ ʽʩʥʫʶʯʦʾ 

ʩʠʩʪʝʤʠ ʉɿ ʪʘ ʚʠʜʽʣʝʥʥʷ ʦʢʨʝʤʦʛʦ ʩʝʛʤʝʥʪʫ - ʉɿʉʌ. 
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ɺʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʝʢʩʪʨʘʛʝʥʪʫ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʝʢʩʪʨʘʢʪʽʚ 

ʟ ʨʽʟʥʠʭ ʚʠʜʽʚ ʃʈʉ ʧʠʞʤʦ ʟʚʠʯʘʡʥʦʛʦ 

ɿʦʣʦʪʘʡʢʽʥʘ ʄ.ʖ., ɻʦʥʪʦʚʘ ʊ.ʄ. 

ʂʘʬʝʜʨʘ ʙʦʪʘʥʽʢʠ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ.ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

marg-vodopyanova@yandex.ru 

ʇʠʞʤʦ ʟʚʠʯʘʡʥʝ (Tanacetum vulgare L.) (ʥʘʨʦʜʥʽ ʥʘʟʚʠ ʨʦʩʣʠʥʠ: ʛʦʨʦʙʠʥʘ ʜʠʢʘ, 

ʛʣʠʩʪʥʠʢ, ʛʦʨʦʙʠʥʘ ʧʦʣʴʦʚʘ, ʧʠʞʤʦ ʜʠʢʘ, ʧʨʠʚʦʨʦʪʝʥʴ) ʨʦʜʠʥʠ ʘʡʩʪʨʦʚʽ ï ʪʨʘʚôʷʥʠʩʪʘ 

ʙʘʛʘʪʦʨʽʯʥʘ ʣʽʢʘʨʩʴʢʘ ʨʦʩʣʠʥʘ, ʷʢʘ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʈʦʩʣʠʥʘ 

ʣʽʩʦʚʦʾ ʽ ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ. ʈʦʩʪʝ ʚʟʜʦʚʞ ʜʦʨʽʛ, ʥʘ ʧʦʣʷʭ, ʚ ʯʘʛʘʨʥʠʢʘʭ, ʥʘ ʫʟʣʽʩʩʷʭ, ʚ ʣʫʛʦʚʠʭ 

ʩʪʝʧʘʭ, ʙʝʨʝʟʦʚʠʭ ʣʽʩʘʭ, ʥʘ ʩʫʭʦʜʽʣʴʥʠʭ ʣʫʢʘʭ. ɺʝʣʠʢʠʭ ʟʘʨʦʩʪʝʡ ʥʝ ʫʪʚʦʨʶʻ, ʘʣʝ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʩʢʨʽʟʴ.  

ʃʽʢʘʨʩʴʢʦʶ ʩʠʨʦʚʠʥʦʶ ʻ ʩʫʮʚʽʪʪʷ ï ʢʦʰʠʢʠ, ʷʢʽ ʟʙʠʨʘʶʪʴ ʧʽʜ ʯʘʩ ʮʚʽʪʽʥʥʷ ʽ ʩʫʰʘʪʴ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʝ ʚʠʱʝ 40Á ʉ [3]. ʂʦʰʠʢʠ ʟʘ ʬʦʨʤʦʶ ʥʘʧʽʚʢʫʣʷʩʪʽ ʽʟ ʚʜʘʚʣʝʥʦʶ ʩʝʨʝʜʠʥʦʶ, 

ʚ ʜʽʘʤʝʪʨʽ ï 6 ï 10 ʤʤ, ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʨʽʙʥʠʭ ʪʨʫʙʯʘʩʪʠʭ ʢʚʽʪʦʢ, ʟ ʥʠʭ ʢʨʘʡʦʚʽ ð ʤʘʪʦʯʢʦʚʽ, 

ʩʝʨʝʜʠʥʥʽ ï ʜʚʦʩʪʘʪʝʚʽ. ʂʚʽʪʢʦʣʦʞʝ ʩʫʮʚʽʪʪʷ ʚʠʧʫʢʣʝ, ʛʦʣʝ, ʚʠʧʦʚʥʝʥʝ. ʃʠʩʪʦʯʢʠ ʦʙʛʦʨʪʢʠ 

ʣʘʥʮʝʪʦʧʦʜʽʙʥʽ, ʟ ʯʦʨʥʠʤ ʧʣʽʚʯʘʩʪʠʤ ʢʨʘʻʤ, ʨʦʟʤʽʱʝʥʽ ʯʝʨʝʧʠʪʯʘʩʪʦ. ʂʚʽʪʢʠ ʞʦʚʪʽ, ʣʠʩʪʦʯʢʠ 

ʦʙʛʦʨʪʢʠ ʙʫʨʫʚʘʪʦ-ʟʝʣʝʥʽ. ɿʘʧʘʭ ʩʚʦʻʨʽʜʥʠʡ. ʉʤʘʢ ʧʨʷʥʠʡ, ʛʽʨʢʠʡ. ʇʠʞʤʦ ʟʚʠʯʘʡʥʝ 

ʚʢʣʶʯʝʥʦ ʜʦ ʬʘʨʤʘʢʦʧʝʾ ʪʘʢʠʭ ʢʨʘʾʥ, ʷʢ ʂʘʟʘʭʩʪʘʥ, ʈʦʩʽʷ, ɹʽʣʦʨʫʩʴ, ʅʽʤʝʯʯʠʥʘ. ʋ ɼʌ ʍɯ, 2 ʻ 

ʩʪ. 11 çʎʚʝʪʢʠ ʧʠʞʤʳè , ʧʨʦʪʝ, ʚ ɼʌʋ ʚʽʜʩʫʪʥʷ ʤʦʥʦʛʨʘʬʽʷ, ʪʦʤʫ ʻ ʘʢʪʫʘʣʴʥʠʤ ʨʦʟʨʦʙʢʘ 

ʤʦʥʦʛʨʘʬʽʾ ʥʘ ʮʝʡ ʚʠʜ ʩʠʨʦʚʠʥʠ. 

ʇʨʠ ʚʠʚʯʝʥʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʢʚʽʪʦʢ ʧʠʞʤʦ 

ʚʭʦʜʷʪʴ ʝʬʽʨʥʘ ʦʣʽʷ (ʧʨʝʜʩʪʘʚʣʝʥʘ Ŭ-ʪʫʡʦʥʦʤ, ɓ-ʪʫʡʦʥʦʤ (ʜʦ 17-70%), ʪʫʡʦʣʦʤ, ʢʘʤʬʦʨʦʶ, 

ʙʦʨʥʝʦʣʦʤ), ʟ ʩʧʦʣʫʢ ʬʝʥʦʣʴʥʦʾ ʧʨʠʨʦʜʠ ï ʬʣʘʚʦʥʦʾʜʠ, ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʶʪʴ ʣʶʪʝʦʣʽʥ, 

ʘʢʘʮʝʪʠʥ, ʢʚʝʨʮʝʪʠʥ, ʬʝʥʦʣʢʘʨʙʦʥʦʚʽ ʽ ʛʽʜʨʦʢʩʠʢʦʨʠʯʥʽ ʢʠʩʣʦʪʠ, ʜʫʙʠʣʴʥʽ ʨʝʯʦʚʠʥʠ [2]. 

ɺʤʽʩʪ ʩʫʤʠ ʬʣʘʚʦʥʦʾʜʽʚ ʽ ʬʝʥʦʣʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʣʶʪʝʦʣʽʥ ʩʪʘʥʦʚʠʪʴ ʥʝ 

ʤʝʥʰʝ 2,5 % (ɼʌ ʍI, ʩʪ. 11) [1]. ʊʘʢʦʞ ʫ ʩʠʨʦʚʠʥʽ ʧʠʞʤʦ ʤʽʩʪʷʪʴʩʷ ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ, 

ʘʣʢʘʣʦʾʜʠ, ʛʽʨʢʘ ʨʝʯʦʚʠʥʘ - ʪʘʥʘʮʝʪʠʥ, ʜʫʙʠʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʩʤʦʣʠ, ʮʫʢʨʠ [2].  

ɿʚʘʞʘʶʯʠ ʥʘ ʙʘʛʘʪʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʠʨʦʚʠʥʠ ʽ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʢʠ 

ʬʽʪʦʩʫʙʩʪʘʥʮʽʾ ʟ ʧʝʚʥʦʶ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʶ ʜʽʻʶ, ʤʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʝʢʩʪʨʘʛʝʥʪʫ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʩʠʨʦʚʠʥʠ.  
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ʉʝʨʝʜ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʝʢʩʪʨʘʛʝʥʪʽʚ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʬʽʪʦʭʽʤʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʻ ʚʦʜʘ 

ʦʯʠʱʝʥʘ ʪʘ ʩʧʠʨʪ ʝʪʠʣʦʚʠʡ ʫ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʪʷʛʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʚʦʜʫ ʽ ʩʧʠʨʪ ʝʪʠʣʦʚʠʡ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 40% ʪʘ 70%. ɺʠʪʷʛʠ ʦʪʨʠʤʫʚʘʣʠ ʟʛʽʜʥʦ ʤʝʪʦʜʠʢʠ 

ɼʌʋ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:10, ʩʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʦʩʪʽ ʩʠʨʦʚʠʥʠ 3-5 ʤʤ. ʈʝʟʫʣʴʪʘʪʠ ʚʤʽʩʪʫ 

ʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʝʢʩʪʨʘʛʝʥʪʘ ʫ ʩʠʨʦʚʠʥʽ ʧʠʞʤʦ ʟʚʠʯʘʡʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʫ.  

ʈʠʩ. ɺʤʽʩʪ ʝʢʩʪʨʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʢʚʽʪʢʘʭ ʪʘ ʪʨʘʚʽ ʧʠʞʤʦ ʟʚʠʯʘʡʥʦʛʦ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʨʘʱʠʤʠ ʝʢʩʪʨʘʛʝʥʪʘʤʠ ʜʣʷ ʦʙʦʭ ʚʠʜʽʚ 

ʩʠʨʦʚʠʥʠ ʙʫʣʠ ʚʦʜʘ ʪʘ 40% ʩʧʠʨʪ ʝʪʠʣʦʚʠʡ. ɸʣʝ ʟ  ʢʚʽʪʦʢ 40 % ʩʧʠʨʪ ʝʪʠʣʦʚʠʡ ʚʠʣʫʯʘʚ 41,54 

% ɹɸʈ, ʘ ʚʦʜʘ ʦʯʠʱʝʥʘ ʪʨʦʭʠ ʤʝʥʰʝ ï 38,14%. ɿ ʪʨʘʚʠ, ʥʘʚʧʘʢʠ, ʫ ʚʦʜʫ ʝʢʩʪʨʘʛʫʚʘʣʦʩʷ 

ʪʨʦʭʠ ʙʽʣʴʰʝ ʨʝʯʦʚʠʥ - 41,47%  ʥʽʞ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 40 % ʩʧʠʨʪʫ ʝʪʠʣʦʚʦʛʦ (38,73 %).  

ʆʜʝʨʞʘʥʽ ʜʘʥʽ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʧʦʜʘʣʴʰʽʡ ʨʦʙʦʪʽ ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʝʭʥʦʣʦʛʽʾ 

ʦʪʨʠʤʘʥʥʷ ʬʽʪʦʩʫʙʩʪʘʥʮʽʾ.  
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1. ɼʝʨʞʘʚʥʘ ʌʘʨʤʘʢʦʧʝʷ ʋʢʨʘʾʥʠ / ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çʅʘʫʢʦʚʦ-ʝʢʩʧʝʨʪʠʥʠʡ 

ʬʘʨʤʘʢʦʧʝʡʥʠʡ ʮʝʥʪʨè. ï 1-ʝ ʚʠʜ. ï ʍʘʨʢʽʚ: ʈɯʈɽɻ, 2001. ï ɼʦʧʦʚʥʝʥʥʷ 1. ï 2004. ï 63 

ï 65 ʩ. 

2. ʂʫʨʢʠʥʘ ɸ. ɺ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʣʘʚʦʥʦʠʜʥʦʛʦ ʩʦʩʪʘʚʘ ʮʚʝʪʢʦʚ ʧʠʞʤʳ ʦʙʳʢʥʦʚʝʥʥʦʡ / 

ɸ. ɺ. ʂʫʨʢʠʥʘ // ɾʫʨʥ. ʭʠʤʠʷ ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ï 2011. ï ˉ 4. ï ʩ. 209 ï212. 

3. ʂʫʨʢʠʥ ɺ.ɸ. ʌʘʨʤʘʢʦʛʥʦʟʠʷ: ʫʯʝʙʥʠʢ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʚʫʟʦʚ 

(ʬʘʢʫʣʴʪʝʪʦʚ.) : 2-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʠ ʜʦʧ./ ɸ. ɺ. ʂʫʨʢʫʥʠ. ï ʉ.: ʆʆʆ çʆʬʦʨʪè; ɻʆʋ 

ɺʇʆ çʉʘʤɻʄʋ ʈʦʩʟʜʨʘʚʘè, 2007. ï 1239 ʩ. 
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ʆʙʛʨʫʥʪʫʚʘʥʥʷ ʩʢʣʘʜʫ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʛʝʣʶ 

ʥʘ ʦʩʥʦʚʽ ʩʠʨʦʚʠʥʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ɯʨʦʢʦ ɯʤʘʤʫʟʦ ʄʝʪʴʶ, ʍʦʭʣʝʥʢʦʚʘ ʅ.ɺ. 

ʂʘʬʝʜʨʘ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ,  

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

hoh.nat@rambler.ru 

ʄʽʩʮʝʚʝ ʤʝʜʠʢʘʤʝʥʪʦʟʥʝ ʣʽʢʫʚʘʥʥʷ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʢʦʤʧʣʝʢʩʥʦʾ 

ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʟʘʭʚʦʨʶʚʘʥʴ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ, ʷʢʝ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʟʥʝʙʦʣʝʥʥʷ, ʟʤʝʥʰʝʥʥʷ 

ʤʽʢʨʦʙʥʦʛʦ ʦʙʩʽʤʝʥʽʥʥʷ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ, ʣʽʢʚʽʜʘʮʽʶ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʩʪʠʤʫʣʷʮʽʶ ʧʨʦʮʝʩʽʚ ʨʝʛʝʥʝʨʘʮʽʾ, ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʨʫʰʝʥʠʭ ʬʫʥʢʮʽʡ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʘʩʦʨʪʠʤʝʥʪʫ ʛʝʣʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʣʽʢʫʚʘʥʥʷ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʾʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʟʫʤʦʚʣʝʥʘ, ʟʜʝʙʽʣʴʰʦʛʦ, 

ʩʠʥʪʝʪʠʯʥʠʤʠ ʜʽʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʱʦ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟʦʢʨʝʤʘ ʫ 

ʜʠʪʷʯʽʡ ʪʘ ʛʝʨʽʘʪʨʠʯʥʽʡ ʧʨʘʢʪʠʮʽ. ʄʝʪʦʶ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʨʦʟʨʦʙʢʘ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ 

ʛʝʣʶ ʥʘ ʦʩʥʦʚʽ ʩʠʨʦʚʠʥʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʠʪʴ ʜʦʩʪʘʪʥʶ ʢʨʦʚʦʩʧʠʥʥʫ, 

ʘʥʪʠʤʽʢʨʦʙʥʫ ʽ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʜʽʶ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʧʦʙʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ  

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʝʬʝʢʪʫ ʜʦ ʩʢʣʘʜʫ ʧʨʝʧʘʨʘʪʫ ʚʚʝʜʝʥʦ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʩʫʙʩʪʘʥʮʽʾ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: ʛʫʩʪʠʡ ʝʢʩʪʨʘʢʪ ʢʦʨʠ ʜʫʙʘ, ʷʢʠʡ 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩ ʨʦʩʣʠʥʥʠʭ ʧʦʣʽʬʝʥʦʣʽʚ ʪʘ ʧʨʦʷʚʣʷʻ ʧʨʦʪʠʟʘʧʘʣʴʥʫ, 

ʘʥʪʠʤʽʢʨʦʙʥʫ, ʤʝʤʙʨʘʥʦʩʪʘʙʽʣʽʟʫʶʯʫ, ʢʨʦʚʦʩʧʠʥʥʫ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʩʽʢ ʘʣʦʝ, ʷʢʠʡ ʤʘʻ ʚʠʨʘʞʝʥʽ 

ʘʥʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩʠ ʨʝʛʝʥʝʨʘʮʽʾ. 

ʗʢ ʛʝʣʝʫʪʚʦʨʶʚʘʯ ʥʘʤʠ ʙʫʣʦ ʦʙʨʘʥʦ ʢʘʨʙʦʧʦʣ ʤʘʨʢʠ 934 ʈ, ʚʠʛʦʪʦʚʣʝʥʠʡ ʟʘ 

ʪʝʭʥʦʣʦʛʽʻʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʽʥʽʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʟʘʣʠʰʢʦʚʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʽ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʦʨʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʡ ʘʧʣʽʢʘʮʽʡ ʥʘ ʩʣʠʟʦʚʽ ʦʙʦʣʦʥʢʠ. ʉʠʩʪʝʤʠ ʟ ʥʝʦʙʭʜ̔ʥʦʁ  ʚ'ʷʟʢʩ̔ʪʁ  

ʫʪʚʦʨʁʚʘʣʠ ʧʨʠ ʥʝʡʪʨʘʣʟ̔ʘʮ̔ʾ ʢʘʨʙʦʧʦʣʫ ʪʨʦʤʝʪʘʤʦʣʦʤ, ʷʢʠʡ, ʥʘ ʚʜ̔ʤ̔ʥʫ ʚ̔ʜ ʥ̔h ʠʭ 

ʘʤʥ̔ʦʧʦʭʜ̔ʥʠʭ, ʻ ʥʝʪʦʢʩʠʯʥʦ  ʁ ʨʝʯʦʚʠʥʦʁ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʙʨʘʥʠʡ ʩʢʣʘʜ ʟʘʙʝʟʧʝʯʠʪʴ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʛʝʣʶ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʧʦʙʽʯʥʠʤʠ 

ʧʨʦʷʚʘʤʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʡʦʛʦ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ.  

ʇʝʨʝʣʽʢ ʣʽʪʝʨʘʪʫʨʠ: 

1. ɼʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʋʢʨʘʾʥʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ : http://www.drlz.kiev.ua 

2. ʌʘʨʤʘʢʦʣʦʛʽʯʥʽ ʟʘʩʦʙʠ ʜʣʷ ʤʽʩʮʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ / ɯ. ʇ. ʄʘʟʫʨ,  

ɺ. ɸ. ʇʝʨʝʜʨʽʡ, ʉ. ɺ. ɼʫʣʴʢʦ // ʉʦʚʨʝʤʝʥʥʘʷ ʩʪʦʤʘʪʦʣʦʛʠʷ. ï 2010. - ˉ5. ï ʉ. 47-52.  
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ʅʦʚʠʡ ʧʨʦʪʠʤʽʢʨʦʙʥʠʡ ʟʘʩʽʙ ʥʘ ʦʩʥʦʚʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ  

ʭʤʝʣʶ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʧʘʨʦʜʦʥʪʠʪʫ 

ʂʘʟʤʽʨʯʫʢ ɺ.ɺ., ʄʝʣʴʥʠʢ ɸ.ʃ., ʈʘʜʯʝʥʢʦ ʆ.ʆ.,  

ɼʦʚʛʘ ɯ.ʄ., ʇʦʚʦʣʦʢʽʥʘ ɯ.ɺ., ʐʫʣʴʛʘ ʅ.ʄ.,  

ʃʘʙʦʨʘʪʦʨʽʷ ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ ʟʘʩʦʙʽʚ 

ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ çɯʥʩʪʠʪʫʪ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ ʽʤʫʥʦʣʦʛʽʾ ʅɸʄʅ ʋʢʨʘʾʥʠè, 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

l.protivomicrob@mail.ru 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʤʝʜʠʯʥʦʾ ʥʘʫʢʠ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ ʟʘʩʦʙʽʚ 

ʟ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʨʦʪʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʫ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʭʤʝʣʶ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʘ ʾʭ ʦʩʥʦʚʽ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ.  

ʇʨʦʷʚʠ ʟʘʭʚʦʨʶʚʘʥʴ ʟʘʧʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ 

ʨʝʻʩʪʨʫʶʪʴʩʷ ʫ ʚʽʮʽ ʚʽʜ 10 ʜʦ 20 ʨʦʢʽʚ, 80 % ʜʽʪʝʡ ʤʘʶʪʴ ʛʽʥʛʽʚʽʪ. ʊʷʞʢʘ ʬʦʨʤʘ ʧʘʨʘʜʦʥʪʠʪʫ 

ʚʠʷʚʣʷʻʪʴʩʷ ʫ 15-20 % ʧʘʮʽʻʥʪʽʚ ʫ ʚʽʮʽ ʚʽʜ 35 ʜʦ 44 ʨʦʢʽʚ. ɿʘ ʩʣʦʚʘʤʠ ʝʢʩʧʝʨʪʽʚ, ʟʘʧʘʣʴʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʻ ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʚʠʧʘʜʽʥʥʷ ʟʫʙʽʚ. ʋ ʛʣʦʙʘʣʴʥʠʭ 

ʤʘʩʰʪʘʙʘʭ ʧʨʠʙʣʠʟʥʦ ʫ 30 % ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʽ ʧʨʠʨʦʜʥʽ ʟʫʙʠ. ʂʨʽʤ 

ʪʦʛʦ, ʤʘʡʞʝ ʫ ʧʦʣʦʚʠʥʠ (40-50 %) ɺɯʏ-ʧʦʟʠʪʠʚʥʠʭ ʣʶʜʝʡ ʨʦʟʚʠʚʘʶʪʴʩʷ ʛʨʠʙʢʦʚʽ, 

ʙʘʢʪʝʨʽʘʣʴʥʽ ʘʙʦ ʚʽʨʫʩʥʽ ʽʥʬʝʢʮʽʾ, ʷʢʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʚʥʦʾ ʯʠ ʯʘʩʪʢʦʚʦʾ ʘʜʝʥʪʽʾ 

[4]. 

ɯʥʬʝʢʮʽʡʥʽ ʚʨʘʞʝʥʥʷ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʣʠʢʘʥʽ ʬʘʢʫʣʴʪʘʪʠʚʥʠʤʠ 

ʙʘʢʪʝʨʽʷʤʠ, ʥʘʩʘʤʧʝʨʝʜ, ʟʝʣʝʥʷʱʠʤʠ ʩʪʨʝʧʪʦʢʦʢʘʤʠ (S.mutans, S.milleri), ʟ ʷʢʠʭ ʚʠʜʽʣʷʻʪʴʩʷ 

ʘʥʘʝʨʦʙʥʘ ʬʣʦʨʘ (Peptostreptococcus, Fusobacterium, Actino-myces), ʩʪʘʬʽʣʦʢʦʢʘʤʠ (S.aureus, 

S.epidermidis), ʦʩʥʦʚʥʠʤʠ ʟʙʫʜʥʠʢʘʤʠ ʧʘʨʦʜʦʥʪʘʣʴʥʦʾ ʽʥʬʝʢʮʽʾ (P. gingivalis, P. intermedia, E. 

corrodens, F. nucleatum, ɸ. ʘctinomycetem-comitans, ʨʽʜʰʝ Capnocytophaga) ʙʘʢʪʝʨʽʷʤʠ 

ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʟ ʬʘʢʫʣʴʪʘʪʠʚʥʦʶ ʬʣʦʨʦʶ ʪʘ ʛʨʠʙʢʦʚʠʤʠ ʟʙʫʜʥʠʢʘʤʠ [1]. 

ʊʝʨʘʧʽʷ ʽʥʬʝʢʮʽʡʥʦ-ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʚʢʣʶʯʘʻ ʣʽʢʘʨʩʴʢʽ 

ʧʨʝʧʘʨʘʪʠ ʷʢ ʤʽʩʮʝʚʦʛʦ, ʪʘʢ ʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʱʦ ʤʘʶʪʴ ʧʨʦʪʠʤʽʢʨʦʙʥʫ, 

ʧʨʦʪʠʟʘʧʘʣʴʥʫ, ʧʨʦʪʠʛʨʠʙʢʦʚʫ, ʘʥʘʣʴʛʝʟʫʶʯʫ, ʧʨʦʪʠʘʣʝʨʛʝʥʥʫ, ʽʤʫʥʦʢʦʨʝʛʫʶʯʫ ʪʘ ʽʥ. ʜʽʾ. ʋ 

ʢʦʤʧʣʝʢʩʽ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʚʘʞʣʠʚʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʧʨʝʧʘʨʘʪʘʤ, ʷʢʽ ʚʠʷʚʣʷʶʪʴ 

ʩʠʤʧʪʦʤʘʪʠʯʥʫ ʢʦʤʙʽʥʦʚʘʥʫ ʜʽʶ [3]. 

ʊʨʘʜʠʮʽʡʥʦ ʚ ʩʪʦʤʘʪʦʣʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʨʦʪʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʘʩʦʙʠ ʤʽʩʮʝʚʦʾ ʜʽʾ, ʘ ʩʘʤʝ ʩʠʥʪʝʪʠʯʥʽ ʘʥʪʠʙʽʦʪʠʢʠ. ʆʜʥʘʢ, ʚ 

ʦʩʪʘʥʥʽ ʨʦʢʠ, ʯʝʨʝʟ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʥʝʛʘʪʠʚʥʠʭ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ 
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ʧʨʝʧʘʨʘʪʽʚ - ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʽʤʫʥʽʪʝʪʫ; ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʡ ʪʨʘʚʣʝʥʥʷ; ʨʦʟʚʠʪʦʢ 

ʜʠʩʙʘʢʪʝʨʽʦʟʽʚ; ʘʣʝʨʛʽʯʥʽ ʨʝʘʢʮʽʾ; ʧʦʷʚʘ ʨʝʟʠʩʪʝʥʪʥʠʭ ʧʘʪʦʛʝʥʥʠʭ ʰʪʘʤʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʭʨʦʥʽʯʥʦʛʦ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʙʽʦʮʠʥʦʟʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʪʦʱʦ, ʧʝʨʝʚʘʛʫ 

ʚʽʜʜʘʶʪʴ ʧʨʝʧʘʨʘʪʘʤ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ [2]. 

ʄʝʪʦʶ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʩʪʘʣʦ ʩʪʚʦʨʝʥʥʷ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʥʘ ʦʩʥʦʚʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʭʤʝʣʶ ʽ 

ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʡʦʛʦ ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ.  

ɺ ʣʘʙʦʨʘʪʦʨʽʾ ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ ʟʘʩʦʙʽʚ ɼʋ çɯʄɯ ʅɸʄʅè ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʫ ʣʽʢʘʨʩʴʢʫ 

ʬʦʨʤʫ, ʜʽʶʯʦʶ ʨʝʯʦʚʠʥʦʶ ʷʢʦʾ ʻ ʚʫʛʣʝʢʠʩʣʦʪʥʠʡ ʝʢʩʪʨʘʢʪ ʭʤʝʣʶ, ʫ ʚʠʛʣʷʜʽ ʛʝʣʶ.  

ɿʘ ʧʦʧʝʨʝʜʥʽʤʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʭʤʝʣʝʧʨʦʜʫʢʪʽʚ (ʩʧʠʨʪʦʚʠʡ, 

ʚʫʛʣʝʢʠʩʣʦʪʥʠʡ ʝʢʩʪʨʘʢʪʠ ʭʤʝʣʶ ʪʘ ʤʘʩʣʦ ʭʤʝʣʶ) ʥʘʡʙʽʣʴʰʫ ʧʨʦʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʚʠʷʚʠʚ ʚʫʛʣʝʢʠʩʣʦʪʥʠʡ ʝʢʩʪʨʘʢʪ, ʷʢʠʡ ʙʫʣʦ ʦʙʨʘʥʦ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ. 

ɼʦʩʣʽʜʞʫʚʘʥʽ ʜʦʧʦʤʽʞʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʚʚʦʜʠʣʠ ʜʦ ʩʢʣʘʜʫ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ, ʦʢʨʝʤʦ 

ʥʝ ʧʨʦʷʚʣʷʣʠ ʧʨʦʪʠʤʽʢʨʦʙʥʦʾ ʜʽʾ, ʘ ʚ ʢʦʤʧʦʟʠʮʽʾ ʟ ʜʽʶʯʦʶ ʨʝʯʦʚʠʥʦʶ ʚʠʷʚʣʷʣʠ ʩʠʥʝʨʛʽʟʤ ʜʽʾ, 

ʱʦ ʧʨʠʟʚʦʜʠʚ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʪʠʤʽʢʨʦʙʥʦʾ ʘʢʪʠʚʥʦʩʪʽ.  

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ ʫ ʚʽʜʥʦʰʝʥʥʽ ʜʦ 

ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ, ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ ʛʨʠʙʽʚ ʨʦʜʫ Candida ʚʠʷʚʠʣʠ ʟʥʘʯʥʫ 

ʧʨʦʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʱʦ ʜʦʚʦʜʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʡʦʛʦ ʩʧʝʢʪʨʫ 

ʪʘ ʨʽʚʥʷ ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʽʜʥʦʩʥʦ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ï ʟʙʫʜʥʠʢʽʚ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 
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ɸʢʪʫʘʣʴʥʽʩʪʴ ʬʽʪʦʪʝʨʘʧʽʾ ʧʨʠ ʭʨʦʥʽʯʥʽʡ ʚʝʥʦʟʥʽʡ ʥʝʜʦʩʪʘʪʥʦʩʪʽ  

ʂʘʤʽʥʩʴʢʘ ʆ.ʃ., ʂʫʭʪʝʥʢʦ ʆ.ʉ. 

ʂʘʬʝʜʨʘ ʧʨʦʤʠʩʣʦʚʦʾ ʬʘʨʤʘʮʽʾ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ,  

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

kukhtenk@rambler.ru 

ʅʘ ʩʴʦʛʦʜʥʽ, ʟʘ ʜʘʥʠʤʠ ʄʽʞʥʘʨʦʜʥʦʛʦ ʩʦʶʟʫ ʬʣʝʙʦʣʦʛʽʚ, ʨʽʟʥʽ ʬʦʨʤʠ ʚʝʥʦʟʥʦʾ 

ʧʘʪʦʣʦʛʽʾ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ 60-75% ʥʘʩʝʣʝʥʥʷ. ɺ ɭʚʨʦʧʽ ʚʘʨʠʢʦʟʥʝ ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ ʥʠʞʥʽʭ 

ʢʽʥʮʽʚʦʢ ʥʘʡʙʽʣʴʰ ʯʘʩʪʘ ʧʨʠʯʠʥʘ ʭʨʦʥʽʯʥʦʾ ʚʝʥʦʟʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ (ʍɺʅ), ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ 

25-33% ʞʽʥʦʢ ʽ ʫ 10-20% ʯʦʣʦʚʽʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʤʽʣʠʚʦ ʚʽʜʥʝʩʪʠ ʚʘʨʠʢʦʟʥʫ ʭʚʦʨʦʙʫ ʜʦ 

çʭʚʦʨʦʙ ʮʠʚʽʣʽʟʘʮʽʾè. ʉʪʨʘʞʜʘʶʪʴ ʮʠʤ ʥʝʜʫʛʦʤ ʧʝʨʝʚʘʞʥʦ ʣʶʜʠ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʚʽʢʫ, ʘʣʝ, ʚ 

ʦʩʪʘʥʥʽ ʨʦʢʠ, ʦʟʥʘʢʠ ʚʝʥʦʟʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʚʠʷʚʣʷʶʪʴ ʥʘʚʽʪʴ ʫ 10-15% ʰʢʦʣʷʨʽʚ ʩʪʘʨʰʠʭ 

ʢʣʘʩʽʚ.  

ʊʨʠʚʘʣʝ ʽʩʥʫʚʘʥʥʷ ʚʘʨʠʢʦʟʥʦ-ʨʦʟʰʠʨʝʥʠʭ ʚʝʥ ʪʘʾʪʴ ʚ ʩʦʙʽ ʥʝʙʝʟʧʝʢʫ ʨʦʟʚʠʪʢʫ 

ʭʨʦʥʽʯʥʦʾ ʚʝʥʦʟʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ (ʍɺʅ). ʇʦʨʫʰʝʥʥʷ ʚʝʥʦʟʥʦʛʦ ʚʽʜʪʦʢʫ ʟ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ 

ʨʘʥʦ ʯʠ ʧʽʟʥʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʭʘʨʘʢʪʝʨʥʠʭ ʩʠʤʧʪʦʤʽʚ: ʙʦʣʽ, ʥʘʙʨʷʢʣʦʩʪʽ, ʪʷʞʢʦʩʪʽ, 

ʩʪʦʤʣʶʚʘʥʦʩʪʽ, ʥʽʯʥʠʤ ʩʫʜʦʨʦʛʘʤ ʪʘ ʜʦ ʦʙ'ʻʢʪʠʚʥʠʭ ʪʨʦʬʽʯʥʠʭ ʨʦʟʣʘʜʽʚ - ʛʠʧʝʨʧʽʛʤʝʥʪʘʮʽʾ 

ʰʢʽʨʠ, ʫʱʽʣʴʥʝʥʴ ʧʽʜʰʢʽʨʥʦʾ ʢʣʽʪʢʦʚʠʥʠ, ʪʨʦʬʽʯʥʠʭ ʚʠʨʘʟʦʢ. ʊʦʤʫ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʚʝʣʠʢʽ 

ʜʦʩʷʛʥʝʥʥʷ ʚ ʦʙʣʘʩʪʽ ʣʽʢʫʚʘʥʥʷ ʭʨʦʥʽʯʥʦʾ ʚʝʥʦʟʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʚʘʨʠʢʦʟʥʝ ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ 

ʟʘʡʤʘʻ ʦʜʥʝ ʽʟ ʧʝʨʰʠʭ ʤʽʩʮʴ ʩʝʨʝʜ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. 

ʅʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʘʩʦʨʪʠʤʝʥʪ ʩʠʥʪʝʪʠʯʥʠʭ 

ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʦʙʠ ʚʘʨʠʢʦʟʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ. ɸʣʝ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ 

ʮʝ, ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤ ʩʪʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ɺʦʥʠ ʤʘʶʪʴ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ, ʚʦʣʦʜʽʶʪʴ ʭʦʨʦʰʦʶ ʧʝʨʝʥʦʩʠʤʽʩʪʶ ʽ 

ʨʽʜʢʠʤ ʚʠʥʠʢʥʝʥʥʷʤ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ. ʊʦʤʫ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʬʽʪʦʪʝʨʘʧʽʷ ʥʘʙʫʚʘʻ ʚʩʝ 

ʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ.  

ʇʨʠ ʣʽʢʫʚʘʥʥʽ ʭʨʦʥʽʯʥʦʾ ʚʝʥʦʟʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʣʽʢʘʨʩʴʢʽ ʬʦʨʤʠ, ʜʦ ʷʢʠʭ ʚʭʦʜʠʪʠʤʫʪʴ ʘʢʪʠʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʣʽʢʘʨʩʴʢʠʭ ʪʨʘʚʠ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ 

ʪʦʥʫʩ ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ, ʟʤʝʥʰʫʶʪʴ ʟʘʧʘʣʴʥʽ ʷʚʠʱʘ, ʧʦʯʫʪʪʷ ʚʪʦʤʠ, ʚʘʞʢʦʩʪʽ, ʥʘʧʨʫʞʝʥʥʷ, 

ʩʚʝʨʙʝʞʫ, ʙʦʣʶ ʪʘ ʥʘʙʨʷʢʣʦʩʪʽ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, ʟʤʝʥʰʫʶʪʴ ʩʠʤʧʪʦʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʧʦʨʫʰʝʥʥʷ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ (ʧʣʦʜʠ ʢʘʰʪʘʥʫ ʢʽʥʩʴʢʦʛʦ, ʧʣʦʜʠ ʩʦʬʦʨʠ, ʪʨʘʚʘ ʙʫʨʢʫʥʫ 

ʟʚʠʯʘʡʥʦʛʦ ʪʘ ʽʥ.). ʆʪʞʝ, ʥʘʰʦʶ ʟʘʜʘʯʝʶ ʩʪʘʣʦ ʧʽʜʙʽʨ ʝʬʝʢʪʠʚʥʦʛʦ ʩʢʣʘʜʫ ʚʽʪʯʠʟʥʷʥʠʭ 

ʨʦʩʣʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʘʪʠ ʣʽʢʘʨʩʴʢʠʡ ʧʨʝʧʘʨʘʪ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʘʨʠʢʦʟʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʚʝʥ.  
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ʇʝʨʩʧʝʢʪʠʚʠ ʩʪʚʦʨʝʥʥʷ ʤ`ʷʢʦʾ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ  

ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʽʥʬʝʢʮʽʡʥʠʭ ʜʝʨʤʘʪʠʪʽʚ 

ʂʘʨʘʚʽʯʝʚʘ ɻ.ɺ, ʂʨʠʢʣʠʚʘ ɯ.ʆ. 

ʂʘʬʝʜʨʘ ʟʘʚʦʜʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ  

ʋ ʥʘʰ ʯʘʩ ʽʩʥʫʻ ʚʝʣʠʢʠʡ ʚʠʙʽʨ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ. ʇʨʠ 

ʮʴʦʤʫ ʥʝ ʤʝʥʰʝ ʟʥʘʯʝʥʥʷ, ʥʽʞ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʨʝʧʘʨʘʪʫ, ʤʘʻ ʬʦʨʤʘ, ʚ ʷʢʽʡ ʚʽʥ ʧʦʪʨʘʧʣʷʻ ʚ 

ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤʠ ʚʚʝʜʝʥʥʷ ʮʝʡ ʧʨʝʧʘʨʘʪ ʤʦʞʝ ʯʠʥʠʪʠ ʟʘʛʘʣʴʥʫ ʘʙʦ 

ʪʽʣʴʢʠ ʤʽʩʮʝʚʫ ʜʽʶ, ʪʦʤʫ ʣʽʢʘʨʷʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʬʦʨʤʠ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʚ 

ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʧʦʻʜʥʘʥʥʷʭ 

 ɼʣʷ ʣʽʢʫʚʘʥʥʷ ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤ`ʷʢʽ 

ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʘʩʪʘʤʠ, ʢʨʝʤʘʤʠ, ʛʝʣʷʤʠ ʪʘ ʤʘʟʷʤʠ. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ 

ʨʠʥʦʢ ʋʢʨʘʾʥʠ ʟ ʘʩʦʨʪʠʤʝʥʪʫ ʤ`ʷʢʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʚʩʪʘʥʦʚʣʝʥʦ ʱʦ ʚʦʥʠ ʩʢʣʘʜʘʶʪʴ ʣʠʰʝ 14% ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʃʌ. ʊʦʤʫ, ʨʦʟʨʦʙʢʘ ʄʃʌ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʤʝʜʠʮʠʥʠ ʪʘ 

ʬʘʨʤʘʮʽʾ. 

 ʅʘ ʢʘʬʝʜʨʽ ɿʘʚʦʜʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ ʅʌʘʋ ʚʝʜʫʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟ ʨʦʟʨʦʙʢʠ ʤ`ʷʢʦʾ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ ʟ ʩʫʭʠʤʠ ʨʦʩʣʠʥʥʠʤʠ ʝʢʩʪʨʘʢʪʘʤʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʽʥʬʝʢʮʽʡʥʠʭ ʜʝʨʤʘʪʠʪʽʚ. ʇʝʨʝʚʘʛʦʶ ʬʽʪʦʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʰʢʽʨʠ ʻ ʪʦ ʮʽ  ʧʨʝʧʘʨʘʪʠ ʤʘʣʦʪʦʢʩʠʯʥʠ ʡ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʝ ʜʘʶʪʴ 

ʩʫʪʪʻʚʠʭ ʧʦʙʽʯʥʠʭ ʷʚʠʱ, ʘ ʾʭ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ. ɼʦ ʪʦʛʦ ʞ, 

ʣʽʢʘʨʩʴʢʽ ʪʨʘʚʠ ʩʫʤʽʩʥʽ ʤʽʞ ʩʦʙʦʶ ʽ ʽʥʰʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʽ ʥʝ ʨʽʜʢʦ ʪʘʢʝ ʧʦʻʜʥʘʥʥʷ ʧʦʨʦʜʞʫʻ 

ʷʚʠʱʝ, ʢʦʣʠ ʜʽʷ ʦʜʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʦʩʠʣʶʻ ʽ ʩʪʠʤʫʣʶʻ ʜʽʶ ʽʥʰʠʭ. ɼʦ ʩʢʣʘʜʫ ʧʨʝʧʘʨʘʪʫ 

ʚʭʦʜʷʪʴ ʩʫʭʽ ʝʢʩʪʨʘʢʪʠ ʯʝʨʝʜʠ ʪʨʠʨʦʟʽʣʴʥʦʾ ʪʘ ʨʦʤʘʰʢʠ ʣʽʢʘʨʩʴʢʦʾ.  

ʊʨʘʚʘ ʯʝʨʝʜʠ ʤʩʪʠʪʴ ʬʣʘʚʦʥʦʾʜʠ, ʢʦʥʜʝʥʩʦʚʘʥʽ ʜʫʙʠʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʢʘʨʦʪʠʥ, 

ʢʫʤʘʨʠʥʠ, ʝʬʽʨʥʫ ʦʣʽʶ ʪʘ ʤʘʻ ʙʘʢʪʝʨʠʮʠʜʥʫ, ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʽ ʨʘʥʦʟʘʛʦʶʚʘʣʴʥʫ ʜʽʶ. ʉʫʮʚʽʪʪʷ 

ʨʦʤʘʰʢʠ ʘʧʪʝʯʥʦʾ ʤʽʩʪʷʪʴ 0,2-0,8% ʝʬʽʨʥʦʾ ʦʣʽʾ, ʬʣʘʚʦʥʦʾʜʠ, ʢʫʤʘʨʠʥʠ, ʛʽʨʢʽ ʨʝʯʦʚʠʥʠ, 

ʧʦʣʽʩʘʭʘʨʠʜʠ ʪʘ ʚʦʣʦʜʽʶʪʴ ʧʨʦʪʠʟʘʧʘʣʴʥʠʤʠ ʪʘ ʤʽʩʮʝʚʦʘʥʘʩʪʝʟʫʶʯʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ [1].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʫʤʽʩʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʭʠʭ ʝʢʩʪʨʘʢʪʽʚ ʯʝʨʝʜʠ ʪʨʠʨʦʟʜʽʣʴʥʦʾ ʪʘ 

ʨʦʤʘʰʢʠ ʣʽʢʘʨʩʴʢʦʾ ʜʦʟʚʦʣʠʪʴ ʢʦʤʧʣʝʢʩʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʚʦʛʥʠʱʝ ʟʘʧʘʣʝʥʥʷ 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʂʦʚʘʣʴʦʚ ɺ.ʄ, ʇʘʚʣʽʡ ʆ.ɯ., ɯʩʘʢʦʚʘ ʊ.ɯ. ʌʘʨʤʘʢʦʛʥʦʟʽʷ ʟ ʦʩʥʦʚʘʤʠ ʙʽʦʭʽʤʽʾ ʨʦʩʣʠʥ. ï ʍ.: 

ʇʨʘʧʦʨ, ɺʠʜ-ʚʦ ʅʌʘʋ  2000,704 ʩ.  
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ɼʦ ʧʠʪʘʥʥʷ ʤʽʩʮʝʚʦʾ ʪʝʨʘʧʽʾ ʭʨʦʥʽʯʥʦʾ ʚʝʥʦʟʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ 

ʂʚʽʪʯʘʪʘ ɻ.ɯ., ʃʫʢʽʻʥʢʦ ʆ.ɺ., ʐʝʚʯʝʥʢʦ ɺ.ʆ. 

ʂʘʬʝʜʨʘ ʟʘʛʘʣʴʥʦʾ ʬʘʨʤʘʮʽʾ ʪʘ ʙʝʟʧʝʢʠ ʣʽʢʽʚ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ɯʥʩʪʠʪʫʪ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʩʧʝʮʽʘʣʽʩʪʽʚ 

ʬʘʨʤʘʮʽʾ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

tbl_e@ukr.net 

ʍʨʦʥʽʯʥʘ ʚʝʥʦʟʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ (ʍɺʅ) ʻ ʜʫʞʝ ʧʦʰʠʨʝʥʦʶ ʧʘʪʦʣʦʛʽʻʶ, ʥʘ ʷʢʫ 

ʩʪʨʘʞʜʘʻ ʤʘʡʞʝ 17% ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʪʘ 22-45% ʥʘʩʝʣʝʥʥʷ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʚʽʢʦʤ ʩʪʘʨʰʝ 

30 ʨʦʢʽʚ. ɼʦ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʍɺʅ ʻ ʟʘʭʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʧʨʦʬʽʣʘʢʪʠʢʫ ʾʾ ʚʠʥʠʢʥʝʥʥʷ ʫ ʥʘʩʝʣʝʥʥʷ ʛʨʫʧʠ ʨʠʟʠʢʫ, ʢʫʧʽʨʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʷʚʽʚ ʥʘ 

ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʜʦʩʷʛʥʝʥʥʷ ʢʦʤʧʝʥʩʦʚʘʥʦʾ ʬʦʨʤʠ ʍɺʅ ʪʘ ʽʥ. ʋ ʚʠʧʘʜʢʫ 

ʟʚʝʨʥʝʥʥʷ ʧʘʮʽʻʥʪʘ ʟʘ ʙʝʟʨʝʮʝʧʪʫʨʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ʜʣʷ ʩʠʤʧʪʦʤʘʪʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʍɺʅ, 

ʧʨʦʚʽʟʦʨ ʦʙʦʚôʷʟʢʦʚʦ ʧʦʚʠʥʝʥ ʚʩʪʘʥʦʚʠʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʧʘʮʽʻʥʪʘ çʟʘʛʨʦʟʣʠʚʠʭè ʩʠʤʧʪʦʤʽʚ, 

ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʘʧʽʜʦʟʨʠʪʠ ʫʩʢʣʘʜʥʝʥʥʷ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ ʚʠʤʘʛʘʶʪʴ ʥʝʛʘʡʥʦʛʦ 

ʟʚʝʨʥʝʥʥʷ ʜʦ ʣʽʢʘʨʷ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʚʠʙʦʨʽ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʥʝ ʣʠʰʝ 

ʩʪʘʜʽʷ ʍɺʅ, ʘʣʝ ʡ ʣʽʢʘʨʩʴʢʘ ʬʦʨʤʘ ʤʽʩʮʝʚʦʛʦ ʘʥʛʽʦʧʨʦʪʝʢʪʦʨʘ.  

ʅʘʨʘʟʽ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚ ʋʢʨʘʾʥʽ ʘʥʛʽʦʧʨʦʪʝʢʪʦʨʥʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʜʣʷ ʤʽʩʮʝʚʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ 36 ʥʘʡʤʝʥʫʚʘʥʥʷʤʠ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʫ ʬʦʨʤʽ ʛʝʣʽʚ, ʤʘʟʝʡ, 

ʢʨʝʤʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʥʘ ʦʩʥʦʚʽ ʛʝʧʘʨʠʥʫ, ʝʩʮʠʥʫ, ʪʨʦʢʩʝʨʫʪʠʥʫ, ʚʝʥʦʨʫʪʠʥʦʣʫ ʪʘ ʽʥ. 

ʅʘʡʰʠʨʰʝ ʘʥʛʽʦʧʨʦʪʝʢʪʦʨʥʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʜʣʷ ʤʽʩʮʝʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʬʦʨʤʽ ʛʝʣʽʚ (30 ʥʘʡʤʝʥʫʚʘʥʴ ï 84%), ʙʦ ʚʦʥʠ ʦʙʫʤʦʚʣʶʶʪʴ ʰʚʠʜʢʝ ʪʘ ʧʦʚʥʝ 

ʚʠʚʽʣʴʥʝʥʥʷ ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ ʟ ʦʩʥʦʚʠ ʪʘ ʧʨʦʥʠʢʥʝʥʥʷ ʾʭ ʢʨʽʟʴ ʛʣʠʙʦʢʽ ʰʘʨʠ ʰʢʽʨʠ ʫ ʚʝʥʦʟʥʫ 

ʩʪʽʥʢʫ. ɸʣʝ ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ ʡ ʦʩʦʙʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʬʦʨʤʠ. ʅʘʥʝʩʝʥʥʷ ʛʝʣʽʚ 

ʟʜʽʡʩʥʶʶʪʴ ʥʘ ʥʝʫʰʢʦʜʞʝʥʫ ʰʢʽʨʫ, ʚʠʢʣʶʯʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʣʷʭʦʤ 

ʚʪʠʨʘʥʥʷ ʧʨʠ ʬʣʝʙʽʪʘʭ. ʋ ʚʠʧʘʜʢʫ ʞ, ʢʦʣʠ ʍɺʅ ʦʙʪʷʞʝʥʘ ʟʘʧʘʣʴʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ 

ʢhʽʨʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʥʘʜʤʽʨʥʦʶ ʩʫʭʽʩʪʶ ʪʘ ʧʦʜʨʘʟʥʝʥʥʷʤ ʜʽʣʷʥʢʠ, ʥʘ ʷʢʫ ʩʣʽʜ 

ʥʘʥʦʩʠʪʠ ʪʦʧʽʯʥʠʡ ʟʘʩʽʙ, ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʚ ʪʝʨʘʧʽʾ ʤʦʞʫʪʴ ʩʪʘʪʠ ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ ʜʣʷ 

ʤʽʩʮʝʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʬʦʨʤʽ ʢʨʝʤʫ ʪʘ ʤʘʟʽ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʨʘʭʦʚʫʶʯʠ ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ ʬʘʨʤʘʢʦʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʪʦʧʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʘʥʛʽʦʧʨʦʪʝʢʪʦʨʥʦʾ ʜʽʾ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʋʢʨʘʾʥʠ, ʭʚʦʨʽ ʥʘ ʍɺʅ ʤʘʶʪʴ 

ʟʤʦʛʫ ʥʝ ʣʠʰʝ ʚʽʣʴʥʦ ʢʫʧʫʚʘʪʠ ʮʽ ʟʘʩʦʙʠ, ʘ ʡ ʦʪʨʠʤʫʚʘʪʠ ʧʦʚʥʠʡ ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʚʽʜʤʽʥʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʭ ʤʽʩʮʝʚʦ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʜʽʾ ʍɺʅ, ʩʪʘʥʫ ʩʢʦʤʧʨʦʤʝʪʦʚʘʥʠʭ 

ʜʽʣʷʥʦʢ ʰʢʽʨʠ ʟ ʦʟʥʘʢʘʤʠ ʍɺʅ ʪʘ ʧʨʦ ʚʠʜ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ, ʷʢʘ ʻ ʜʦʮʽʣʴʥʦʶ ʫ ʚʢʘʟʘʥʠʭ 

ʫʤʦʚʘʭ. ʉʘʤʝ ʪʘʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʛʽʦʧʨʦʪʝʢʪʦʨʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʤʘʻ ʟʤʝʥʰʠʪʠ ʧʝʨʽʦʜ 

ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, ʧʦʣʝʛʰʠʪʠ ʩʪʘʥ ʭʚʦʨʦʛʦ ʪʘ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʡʦʛʦ ʞʠʪʪʷ.  
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ɺʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʢʨʘʪʥʦʩʪʽ ʝʢʩʪʨʘʢʮʽʾ ʥʘ ʚʠʭʽʜ  

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟ ʪʨʘʚʠ ʛʨʠʮʠʢʽʚ ʟʚʠʯʘʡʥʠʭ 

ʂʠʩʣʠʯʝʥʢʦ ɺ.ʉ., ʂʫʟʥʻʮʦʚʘ ɺ.ʖ., ʂʦʣʽʩʥʠʢ ʖ.ʉ. 

ʂʘʬʝʜʨʘ ʭʽʤʽʾ ʧʨʠʨʦʜʥʠʭ ʩʧʦʣʫʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

bryonia@inbox.ru 

 

ʇʦʧʝʨʝʜʥʽʤʠ ʬʽʪʦʭʽʤʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʨʘʚʘ ʛʨʠʮʠʢʽʚ 

ʟʚʠʯʘʡʥʠʭ ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, ʘ ʩʘʤʝ ʬʣʘʚʦʥʦʾʜʽʚ, 

ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ, ʚʫʛʣʝʚʦʜʽʚ, ʜʫʙʠʣʴʥʠʭ ʨʝʯʦʚʠʥ [1, 4,6,7]. 

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʢʨʘʪʥʦʩʪʽ ʝʢʩʪʨʘʢʮʽʾ ʪʨʘʚʠ ʛʨʠʮʠʢʽʚ ʟʚʠʯʘʡʥʠʭ 

ʥʘ ʚʠʭʽʜ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ.  

ʆʙôʻʢʪʦʤ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʪʨʘʚʘ ʛʨʠʮʠʢʽʚ ʟʚʠʯʘʡʥʠʭ, ʧʨʠʜʙʘʥʘ ʚ ʘʧʪʝʮʽ (ʩʝʨʽʷ 

10211 ʇɸʊ çʃʽʢʪʨʘʚʠ ʋʢʨʘʾʥʠè, ʤ. ɾʠʪʦʤʠʨ), ʷʢʘ ʚʽʜʧʦʚʽʜʘʣʘ ʚʠʤʦʛʘʤ ɼʌ ʉʈʉʈ ʍɯ ʚʠʜʘʥʥʷ 

[1]. ɺ ʷʢʦʩʪʽ ʝʢʩʪʨʘʛʝʥʪʫ ʙʫʚ ʦʙʨʘʥʠʡ 20 % ʩʧʠʨʪ ʝʪʠʣʦʚʠʡ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʧʠʨʪʦʚʦʾ 

ʝʢʩʪʨʘʢʮʽʾ 100,0 ʛ ʧʦʜʨʽʙʥʝʥʦʾ ʜʦ ʨʦʟʤʽʨʫ ʯʘʩʪʦʢ 1,5ï2,0 ʤʤ ʩʫʭʦʾ ʪʨʘʚʠ ʛʨʠʮʠʢʽʚ ʟʚʠʯʘʡʥʠʭ 

ʟʘʣʠʚʘʣʠ 700 ʤʣ 20 % ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ ʪʘ ʥʘʩʪʦʶʚʘʣʠ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʦʪʷʛʦʤ 

10 ʛʦʜʠʥ. ʇʽʩʣʷ ʮʴʦʛʦ ʝʢʩʪʨʘʢʪ ʟʣʠʚʘʣʠ ʪʘ ʜʦ ʩʠʨʦʚʠʥʠ ʧʦʚʪʦʨʥʦ ʜʦʜʘʚʘʣʠ 300 ʤʣ ʩʧʠʨʪʫ 

ʝʪʠʣʦʚʦʛʦ. ɽʢʩʪʨʘʢʮʽʶ ʧʨʦʚʦʜʠʣʠ ʯʦʪʠʨʠ ʨʘʟʠ. ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ɹɸʈ ʫ ʢʦʞʥʦʤʫ ʝʢʩʪʨʘʢʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜʠ ʧʘʧʝʨʦʚʦʾ ʪʘ ʪʦʥʢʦʰʘʨʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʡ. ʋ ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʙʘʭ 

ʧʨʦʚʦʜʠʣʠ ʚʠʟʥʘʯʝʥʥʷ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʦʩʥʦʚʥʠʭ ʛʨʫʧ ɹɸʈ, ʷʢʽ ʙʫʣʠ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʚ ʝʢʩʪʨʘʢʪʘʭ [3, 5].  

ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʭʽʜʥʠʭ ʛʽʜʨʦʢʩʠʢʦʨʠʯʥʦʾ ʢʠʩʣʦʪʠ, ʬʣʘʚʦʥʦʾʜʽʚ ʪʘ ʩʫʤʠ 

ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʧʨʦʚʦʜʠʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ. ʆʧʪʠʯʥʫ ʛʫʩʪʠʥʫ 

ʚʠʤʽʨʶʚʘʣʠ ʫ ʢʶʚʝʪʽ ʟ ʪʦʚʱʠʥʦʶ ʰʘʨʫ 10 ʤʤ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ OPTIZEN (ʂʦʨʝʷ) ʟʘ 

ʚʽʜʧʦʚʽʜʥʦʾ ʜʦʚʞʠʥʠ ʭʚʠʣʽ. ɺʤʽʩʪ ʧʦʭʽʜʥʠʭ ʛʽʜʨʦʢʩʠʢʦʨʠʯʥʠʭ ʢʠʩʣʦʪ ʚʠʟʥʘʯʘʣʠ ʚ 

ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʭʣʦʨʦʛʝʥʦʚʫ ʢʠʩʣʦʪʫ ʧʨʠ 327 ʥʤ, ʚʤʽʩʪ ʩʫʤʠ ʬʣʘʚʦʥʦʾʜʽʚ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ 

ʨʫʪʠʥ ï ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 405ʥʤ ʧʽʩʣʷ ʫʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʟ ʘʣʶʤʽʥʽʶ ʭʣʦʨʠʜʦʤ, ʚʤʽʩʪ 

ʩʫʤʠ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʛʘʣʦʚʫ ʢʠʩʣʦʪʫ ï ʧʨʠ 270 ʥʤ. ɼʣʷ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʜʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠ ʥʝ ʤʝʥʰʝ ʧôʷʪʠ ʨʘʟʽʚ. ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʧʨʦʚʦʜʠʣʠ 

ʟʛʽʜʥʦ ʚʠʤʦʛ ɼʌʋ. ɼʦʧʦʚʥʝʥʥʷ 1 [2,4]. 

ɺ ʧʨʦʮʝʩʽ ʝʢʩʪʨʘʢʮʽʾ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʯʦʪʠʨʠ ʩʧʠʨʪʦʚʽ ʝʢʩʪʨʘʢʪʠ. ɺʤʽʩʪ ʬʝʥʦʣʴʥʠʭ 

ʩʧʦʣʫʢ ï ʛʽʜʨʦʢʩʠʢʦʨʠʯʥʠʭ ʢʠʩʣʦʪ, ʬʣʘʚʦʥʦʾʜʽʚ ʢʦʥʪʨʦʣʶʚʘʣʠ ʚ ʢʦʞʥʦʤʫ ʝʢʩʪʨʘʢʪʽ 

ʤʝʪʦʜʘʤʠ ʇʍ, ʊʐʍ. ʈʝʟʫʣʴʪʘʪʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʛʨʫʧ ɹɸʈ ʨʝʯʦʚʠʥ 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ. 
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ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ ʧʽʩʣʷ ʜʨʫʛʦʾ ʝʢʩʪʨʘʢʮʽʾ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ 

ʚʤʽʩʪʫ ʦʩʥʦʚʥʠʭ ʛʨʫʧ ɹɸʈ, ʪʦʤʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʧʪʠʤʘʣʴʥʘ ʢʨʘʪʥʽʩʪʴ ʩʧʠʨʪʦʚʦʾ ʝʢʩʪʨʘʢʮʽʾ 

ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʛʫʩʪʦʛʦ ʝʢʩʪʨʘʢʪʫ ʟ ʪʨʘʚʠ ʛʨʠʮʠʢʽʚ ʟʚʠʯʘʡʥʠʭ ʩʢʣʘʜʘʻ 2 ʨʘʟʠ, ʱʦ 

ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʠʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ. 

ʊʘʙʣʠʮʷ 

ʂʽʣʴʢʽʩʥʠʡ ʚʤʽʩʪ ʦʩʥʦʚʥʠʭ ʛʨʫʧ ɹɸʈ ʚ ʩʧʠʨʪʦʚʠʭ ʝʢʩʪʨʘʢʪʘʭ ʟ ʪʨʘʚʠ ʛʨʠʮʠʢʽʚ 

ʟʚʠʯʘʡʥʠʭ 

 

ʂʨʘʪʥʽʩʪʴ ɻʽʜʨʦʢʩʠʢʦʨʠʯʥʽ 

ʢʠʩʣʦʪʠ 

ʌʣʘʚʦʥʦʾʜʠ ʉʫʤʘ ʬʝʥʦʣʴʥʠʭ 

ʩʧʦʣʫʢ  

1 1,23Ñ0,09 0,09Ñ0,05 3,12Ñ0,07 

2 2,20Ñ0,12 0,16Ñ15 5,18Ñ0,14 

3 0,24Ñ0,07 0,05Ñ0,06 0,96Ñ0,03 

4 0,21Ñ0,05 0,02Ñ0,04 0,39Ñ0,05 
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ʂʣʠʤʝʥʢʦ ɸ.ʆ., ɻʨʠʮʠʢ ɸ.ʈ., ʊʝʣʽʰʝʚʩʴʢʘ ɻ.ʖ. 

ʂʘʬʝʜʨʘ ʬʘʨʤʘʮʽʾ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɺʝʨʝʩ ʟʚʠʯʘʡʥʠʡ (Calluna vulgaris (L.) Hill .) ʨʦʜʠʥʠ ɺʝʨʝʩʦʚʽ (Ericaceae) ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʥʘʨʦʜʥʽʡ ʤʝʜʠʮʠʥʽ ʷʢ ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ, ʘʥʪʠʤʽʢʨʦʙʥʠʡ, ʜʽʫʨʝʪʠʯʥʠʡ, 

ʢʨʦʚʦʟʫʧʠʥʥʠʡ ʪʘ ʩʝʜʘʪʠʚʥʠʡ ʟʘʩʽʙ. ʅʘ ʢʘʬʝʜʨʽ ʬʘʨʤʘʮʽʾ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʩʪʘʥʦʚʣʝʥʦ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʝʢʩʪʨʘʢʮʽʾ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʧʘʨʘʤʝʪʨʠ 

ʝʢʩʪʨʘʛʫʚʘʥʥʷ ɹɸʈ ʟ ʪʨʘʚʠ ʚʝʨʝʩʫ ʟʚʠʯʘʡʥʦʛʦ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʢʩʪʨʘʢʪʽʚ ʪʨʘʚʠ 

ʚʝʨʝʩʫ ʟʚʠʯʘʡʥʦʛʦ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʦʜʥʠʡ (ɽʊɺ-ɺ) ʪʘ 

ʚʦʜʥʦ-ʩʧʠʨʪʦʚʠʡ (ɽʊɺ-ʉ) ʝʢʩʪʨʘʢʪʠ ʪʨʘʚʠ ʚʝʨʝʩʫ ʟʚʠʯʘʡʥʦʛʦ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʝʢʩʪʨʘʢʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ ʊʨʠʥʫʩ ʌ.ʇ. ʽ ʩʧʽʚʘʚ. [3]. ɼʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠ 

ʥʘ ʙʽʣʠʭ ʥʝʣʽʥʽʡʥʠʭ ʱʫʨʘʭ-ʩʘʤʮʷʭ ʤʘʩʦʶ 180-220 ʛ. ɼʣʷ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʦʜʝʨʞʘʥʠʭ 

ʝʢʩʪʨʘʢʪʽʚ ʪʨʘʚʠ ʚʝʨʝʩʫ ʟʚʠʯʘʡʥʦʛʦ ʥʘ ʧʨʦʪʽʢʘʥʥʷ ʝʢʩʫʜʘʪʠʚʥʦʾ ʬʘʟʠ ʟʘʧʘʣʝʥʥʷ ʥʘʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʤʦʜʝʣʴ ʥʘʙʨʷʢʫ ʣʘʧʠ ʱʫʨʘ, ʚʠʢʣʠʢʘʥʘ ʩʫʙʧʣʘʥʪʘʨʥʠʤ ʚʚʝʜʝʥʥʷʤ 

ʬʣʦʛʦʛʝʥʥʦʛʦ ʘʛʝʥʪʫ. ʊʚʘʨʠʥʠ ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʦ ʥʘ 5 ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʧʦ 6 ʪʚʘʨʠʥ ʫ ʢʦʞʥʽʡ. 

ʇʝʨʰʘ ʛʨʫʧʘ ï ʢʦʥʪʨʦʣʴʥʽ ʪʚʘʨʠʥʠ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʧʦ 0,1 ʤʣ 2% ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʬʦʨʤʘʣʽʥʫ. 

ɼʨʫʛʘ ʛʨʫʧʘ ï ʽʥʪʘʢʪʥʽ ʪʚʘʨʠʥʠ. ɿʘ 2 ʛʦʜʠʥʠ ʽ ʟʨʘʟʫ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʬʣʦʛʦʛʝʥʥʦʛʦ ʘʛʝʥʪʫ 

ʪʚʘʨʠʥʘʤ ʜʨʫʛʦʾ ʽ ʪʨʝʪʴʦʾ ʛʨʫʧ ʧʝʨʦʨʘʣʴʥʦ ʚʚʦʜʠʣʠ ʚʦʜʥʠʡ ʽ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʠʡ ʝʢʩʪʨʘʢʪʠ 

ʚʝʨʝʩʫ ʟʚʠʯʘʡʥʦʛʦ ʚʽʜʧʦʚʽʜʥʦ ʚ ʜʦʟʽ 100 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ ʪʚʘʨʠʥʠ. ʗʢ ʧʨʝʧʘʨʘʪ ʧʦʨʽʚʥʷʥʥʷ 

ʚʚʦʜʠʣʠ ʥʘʩʪʦʡʢʫ ʟʚʽʨʦʙʦʶ (ʅɿ) ʫ ʩʝʨʝʜʥʴʦʪʝʨʘʧʝʚʪʠʯʥʽʡ ʜʦʟʽ. ɺʠʤʽʨʶʚʘʥʥʷ ʦʙôʻʤʫ ʣʘʧʢʠ 

ʟʜʽʡʩʥʶʚʘʣʠ ʦʥʢʦʤʝʪʨʠʯʥʦ ʜʦ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʯʝʨʝʟ 1 ʛʦʜ, 3 ʛʦʜ ʽ 5.ʛʦʜ. ɸʥʪʠʝʢʩʫʜʘʪʠʚʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʟʘ ʩʪʫʧʝʥʝʤ ʟʤʝʥʰʝʥʥʷ ʥʘʙʨʷʢʫ ʫ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ. ʆʜʝʨʞʘʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʧʽʜʜʘʚʘʣʠ ʩʪʘʪʠʩʪʠʯʥʽʡ ʦʙʨʦʙʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʚʘʨʽʘʮʽʡʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ ʪʘ ʢʨʠʪʝʨʽʾʚ ʌʽʰʝʨʘ-ʉʪʴʜʁʝʥʪʘ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɸʥʪʠʝʢʩʫʜʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʝʢʩʪʨʘʢʪʽʚ ʚʝʨʝʩʫ 

ʟʚʠʯʘʡʥʦʛʦ ʥʘ ʤʦʜʝʣʽ ʬʦʨʤʘʣʽʥʦʚʦʛʦ ʟʘʧʘʣʝʥʥʷ ʣʘʧʠ ʱʫʨʘ ʥʘʚʝʜʝʥʘ ʫ ʪʘʙʣ. 1.  

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʝʢʩʪʨʘʢʪʠ ʚʝʨʝʩʫ ʟʚʠʯʘʡʥʦʛʦ 

ʧʨʦʷʚʣʷʶʪʴ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ. ʇʨʦʪʷʛʦʤ ʧʝʨʰʦʾ ʛʦʜʠʥʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘʡʢʨʘʱʫ 

ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʷʚʠʚ ʧʨʝʧʘʨʘʪ ʧʦʨʽʚʥʷʥʥʷ ʅɿ, ʷʢʠʡ ʟʤʝʥʰʫʚʘʚ ʥʘʙʨʷʢ ʚʽʜʥʦʩʥʦ 

ʢʦʥʪʨʦʣʶ ʥʘ 37,30 %. ʆʜʥʘʢ, ʥʘ 3 ʪʘ 5 ʛʦʜ ʝʢʩʧʝʨʠʤʝʥʪʫ ʝʢʩʫʜʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʨʝʧʘʨʘʪʫ 

ʧʦʨʽʚʥʷʥʥʷ ʜʝʱʦ ʟʥʠʟʠʣʘʩʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʧʠʨʪʦʚʠʤ ʝʢʩʪʨʘʢʪʦʤ ʚʝʨʝʩʫ ʟʚʠʯʘʡʥʦʛʦ.  
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ʊʘʙʣʠʮʷ 1. 

ɺʧʣʠʚ ʝʢʩʪʨʘʢʪʽʚ ʚʝʨʝʩʫ ʟʚʠʯʘʡʥʦʛʦ ʥʘ ʨʦʟʚʠʪʦʢ ʥʘʙʨʷʢʫ ʢʽʥʮʽʚʢʠ ʱʫʨʽʚ 

 ̄

ɻʨʫʧʠ 

ʋʤʦʚʥʝ ʧʦʟʥʘʯʝʥʥʷ 

ʧʨʝʧʘʨʘʪʫ 

ʇʨʠʨʽʩʪ ʦʙôʻʤʫ ʣʘʧʢʠ, % 

ʯʝʨʝʟ 1 ʛʦʜ ʯʝʨʝʟ 3 ʛʦʜ ʯʝʨʝʟ 5 ʛʦʜ 

1 ʂʦʥʪʨʦʣʴ 143,42Ñ1,60 148,63Ñ1,62 164,27Ñ2,81 

2 ɽʊɺ ï ɺ 113,15Ñ1,53 110,15Ñ1,09 102,99Ñ1,22 

3 ɽʊɺ ï ʉ 110,68Ñ0,81 105,6Ñ1,37 102,53Ñ0,94 

4 ʅɿ 107,68Ñ0,92 103,44Ñ1,34 102,11Ñ1,16 

                          
ʇʦʢʘʟʥʠʢ ʧʨʠʛʥʽʯʝʥʥʷ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, % 

ʯʝʨʝʟ 1 ʛʦʜ ʯʝʨʝʟ 3 ʛʦʜ ʯʝʨʝʟ 5 ʛʦʜ 

1 ɽʊɺ ï ɺ 29,68 38,28 60,93 

2 ɽʊɺ ï ʉ 36,00 46,4 65,60 

3 ʅɿ 37,30 47,61 64,28 

ʊʘʢ, ʫ ʛʨʫʧʽ ʪʚʘʨʠʥ, ʷʢʠʤ ʚʚʦʜʠʣʠ ɽʊɺïɺ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ ʣʘʧʠ ʱʫʨʘ 

ʥʘ 29,68 % ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʚ ʧʝʨʰʫ ʛʦʜʠʥʫ ʜʦʩʣʽʜʫ, ʥʘ 38,28 % ʯʝʨʝʟ 3 ʛʦʜ ʪʘ ʥʘ 

60,93 % ʯʝʨʝʟ 5 ʛʦʜ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʬʣʦʛʦʛʝʥʥʦʛʦ ʘʛʝʥʪʫ. ʋ ʛʨʫʧʽ ʪʚʘʨʠʥ, ʣʽʢʦʚʘʥʠʭ ɽʊɺïʉ, 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ ʣʘʧʠ ʱʫʨʘ ʥʘ 36,00 % ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʚ ʧʝʨʰʫ 

ʛʦʜʠʥʫ ʜʦʩʣʽʜʫ, ʥʘ 46,4 % ʯʝʨʝʟ 3 ʛʦʜ ʪʘ ʥʘ 65,60 % ʯʝʨʝʟ 5 ʛʦʜ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʬʣʦʛʦʛʝʥʥʦʛʦ 

ʘʛʝʥʪʫ. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʚʩʽʭ ʪʚʘʨʠʥ ʧʨʦʚʝʣʠ ʟʘʙʽʨ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʟ 

ʭʚʦʩʪʦʚʦʾ ʚʝʥʠ ʽ ʚʠʟʥʘʯʠʣʠ ʚʤʽʩʪ ʛʝʤʦʛʣʦʙʽʥʫ, ʢʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ ʪʘ ʣʝʡʢʦʮʠʪʽʚ [1, 2].  

ɺʠʩʥʦʚʦʢ. ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʫ ʘʥʪʠʝʢʩʫʜʘʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʷʚʣʷʻ ʚʦʜʥʦ-

ʩʧʠʨʪʦʚʠʡ ʝʢʩʪʨʘʢʪ ʪʨʘʚʠ ʚʝʨʝʩʫ ʟʚʠʯʘʡʥʦʛʦ, ʧʨʠʛʥʽʯʫʶʯʠ ʟʘʧʘʣʴʥʫ ʨʝʘʢʮʽʶ ʥʘ 65,60 % ʪʘ 

ʜʦʚʦʜʠʪʴ ʧʦʢʘʟʥʠʢʠ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʪʚʘʨʠʥ ʜʦ ʨʽʚʥʷ ʽʥʪʘʢʪʥʠʭ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʚʢʘʟʫʶʪʴ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟ ʧʨʦʪʠʟʘʧʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 
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ʆʧʪʠʤʽʟʘʮʽʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʽʢʘʨʩʴʢʠʤʠ ʟʘʩʦʙʘʤʠ ʝʢʩʪʝʤʧʦʨʘʣʴʥʦʛʦ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʚ ʜʝʨʤʘʪʦʣʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ 

ʂʣʠʤʠʰʠʥ ʉ.ʆ. 

ʂʘʬʝʜʨʘ ʆʌ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ ʌʇɼʆ 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ 

ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

     ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚ ʋʢʨʘʾʥʽ  ʝʢʩʪʝʤʧʦʨʘʣʴʥʫ ʨʝʮʝʧʪʫʨʫ ʤʘʡʞʝ ʚʠʪʽʩʥʠʚ ʰʠʨʦʢʠʡ 

ʘʩʦʨʪʠʤʝʥʪ ʛʦʪʦʚʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ (ʃɿ). ʊʦʤʫ ʧʦʩʪʫʧʦʚʦ ʘʧʪʝʢʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ 

ʟʘʢʣʘʜʠ  ʪʦʨʛʽʚʣʽ ʽ ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ ʧʝʨʚʽʩʥʫ ʦʩʥʦʚʥʫ ʬʫʥʢʮʽʶ. ɸʣʝ ʰʠʨʦʢʠʡ ʘʩʦʨʪʠʤʝʥʪ 

ʃɿ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʝ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʻ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ. ʇʽʜʽʙʨʘʪʠ 

ʛʦʪʦʚʠʡ ʃɿ ʜʣʷ ʭʚʦʨʠʭ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʙʫʜʴ ʷʢʦʛʦ ʢʦʤʧʦʥʝʥʪʫ, ʱʦ 

ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʩʢʣʘʜʥʦ ʽ ʢʽʣʴʢʽʩʪʴ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʧʦʙʽʯʥʠʭ ʨʝʘʢʮʽʡ ʟʨʦʩʪʘʻ. 

ʆʩʦʙʣʠʚʦ ʪʘʢʘ ʧʨʦʙʣʝʤʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʣʽʢʫʚʘʥʥʽ  ʰʢʽʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʜʝ ʪʘʢʪʠʢʘ 

ʣʢ̔ʫʚʘʥʥʷ ʙʘʟʫʻʪʴʩʷ  ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʟʦʚʥʽʰʥʴʦʤʫ  ʚʠʢʦʨʠʩʪʘʥʥʽ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ ʽ 

ʧʦʪʨʝʙʫʻ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʊʦʤʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚ ʘʧʪʝʢʘʭ ʝʬʝʢʪʠʚʥʠʭ ʪʘ 

ʙʝʟʧʝʯʥʠʭ ʃɿ ʟʘʚʞʜʠ ʙʫʣʘ ʽ ʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ. ʎʝ ʧʦʣʦʞʝʥʥʷ 

ʧʽʜʪʚʝʨʜʞʫʻ ʽ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʠʡ ʽʥʪʝʨʝʩ ʩʣʫʭʘʯʽʚ ʢʫʨʩʽʚ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ 

ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ʪʘ ʧʨʦʚʽʟʦʨʽʚ-ʽʥʪʝʨʥʽʚ. 

     ɺʠʛʦʪʦʚʣʝʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʟʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʧʨʦʧʠʩʘʤʠ ʥʘʩʘʤʧʝʨʝʜ ʥʦʩʠʪʴ 

ʩʦʮʽʘʣʴʥʫ ʬʫʥʢʮʽʶ. ɽʢʩʪʨʝʤʧʦʨʘʣʴʥʽ  ʟʘʩʦʙʠ ʟʘʚʞʜʠ ʢʦʰʪʫʚʘʣʠ ʜʝʰʝʚʰʝ, ʥʽʞ ʧʨʝʧʘʨʘʪʠ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʊʦʤʫ ʟʨʦʟʫʤʽʣʠʤ ʪʘ ʜʦʮʽʣʴʥʠʤ ʩʪʘʻ ʽ ʤʦʞʣʠʚʽʩʪʴ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʃɿ ʤʘʣʦʟʘʙʝʟʧʝʯʝʥʠʭ ʚʝʨʩʪ ʥʘʩʝʣʝʥʥʷ. 

     ʅʽʜʝ ʚ ʢʣʽʥʽʯʥʽʡ ʤʝʜʠʮʠʥʽ ʪʘʢ ʰʠʨʦʢʦ ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʽʩʮʝʚʘ ʪʝʨʘʧʽʷ ʷʢ ʫ 

ʜʝʨʤʘʪʦʣʦʛʽʾ ʽ ʢʦʩʤʝʪʦʣʦʛʽʾ. ʇʨʘʚʠʣʴʥʽʡ ʚʠʙʽʨ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ ʪʘ ʢʦʥʢʨʝʪʥʠʭ ʜʽʶʯʠʭ 

ʨʝʯʦʚʠʥ ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚ ʜʦʩʷʛʥʝʥʥʽ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʝʬʝʢʪʫ, ʘ ʥʘʧʦʚʥʶʚʘʯʽ, 

ʢʦʥʩʝʨʚʘʥʪʠ, ʙʘʨʚʥʠʢʠ ʪʘ ʽʥʰʽ ʜʦʧʦʤʽʞʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʯʘʩʪʦ ʚʠʢʣʠʢʘʶʪʴ ʘʣʝʨʛʽʯʥʽ ʨʝʘʢʮʽʾ ʫ ʧʘʮʽʻʥʪʽʚ.  

     ʅʘ ʩʴʦʛʦʜʥʽ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʟʘʩʦʙʽʚ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ ʟʘʢʦʨʜʦʥʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʥʝ ʤʦʞʫʪʴ ʧʦʚʥʽʩʪʶ ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ ʩʫʯʘʩʥʦʾ ʜʝʨʤʘʪʦʣʦʛʽʾ. ʇʨʠ 

ʨʦʟʨʦʙʮʽ ʨʝʮʝʧʪʫʨʠ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʝʤʦʞʣʠʚʦ ʚʨʘʭʫʚʘʪʠ ʚʩʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʘʮʽʻʥʪʘ: ʚʽʢ, ʩʪʘʪʴ, ʯʫʪʣʠʚʽʩʪʴ ʰʢʽʨʠ ʜʦ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʨʝʧʘʨʘʪʫ ʪʦʱʦ. ʊʦʤʫ ʚ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʢʣʘʜʘʭ ʪʘ ʟ ʣʽʢʫʚʘʣʴʥʦ-

ʧʨʦʬʽʣʘʢʪʠʯʥʦʶ ʤʝʪʦʶ  ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʝʧʘʨʘʪʠ ʝʢʩʪʝʤʧʦʨʘʣʴʥʦʛʦ 

ʚʠʛʦʪʦʚʣʝʥʥʷ. ɿʘ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʯʽʢʫʚʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʤʝʪʦʜʠʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ 

ʧʽʜʙʦʨʫ ʨʘʮʽʦʥʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʝʢʩʪʝʤʧʦʨʘʣʴʥʽ ʟʘʩʦʙʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʦʾ ʬʦʨʤʠ 
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ʚʠʧʫʩʢʫ (ʧʦʨʦʰʢʦʧʦʜʽʙʥʽ, ʨʽʜʢʽ, ʤ"ʷʢʽ ʪʘ ʽʥ). ɺʽʜʦʤʦ, ʱʦ ʚ ʨʝʮʝʧʪʫʨʽ ʝʢʩʪʝʤʧʦʨʘʣʴʥʠʭ 

ʟʘʩʦʙʽʚ ʧʝʨʝʤʘʛʘʶʪʴ ʤ"ʢʽ ʬʦʨʤʠ: ʤʘʟʽ, ʢʨʝʤʠ,ʧʘʩʪʠ, ʤʘʩʢʠ ʯʝʨʝʟ ʟʨʫʯʥʽʩʪʴ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ʊʘʢ ʟʘ ʥʘʰʠʤʠ ʜʘʥʠʤʠ, ʟʘʛʘʣʦʤ ʥʘ ʝʢʩʪʝʤʧʦʨʘʣʴʥʫ ʨʝʮʝʧʪʫʨʫ ɿʘʭʽʜʥʦʛʦ 

ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ ʘʧʪʝʢ, ʱʦ ʦʙʩʣʫʛʦʚʫʶʪʴ ʜʝʨʤʘʪʦʣʦʛʽʯʥʽ ʩʪʘʮʽʦʥʘʨʠ ʧʨʠʧʘʜʘʻ 58% 

(ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 42%). ɿʘ ʥʘʰʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʥʘ ʜʦʣʶ ʤ"ʷʢʠʭ ʣʽʢʘʨʩʴʢʠʭ 

ʬʦʨʤ ʚ ʝʢʩʪʝʤʧʦʨʘʣʴʥʽʡ ʨʝʮʝʧʪʫʨʽ ʪʘʢʠʭ ʘʧʪʝʢ ʧʨʠʧʘʜʘʻ ʧʦʥʘʜ 50% ʧʨʦʧʠʩʽʚ, ʘ ʥʘ 

ʨʦʟʯʠʥʠ ʪʘ ʩʫʩʧʝʥʟʽʾ ʤʘʡʞʝ 35% . ʊʦʤʫ ʥʘʤʠ ʙʫʣʠ ʟʽʙʨʘʥʽ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 5-ʤʫ ʪʦʤʽ  

ʇʽʜʨʫʯʥʠʢʘ "ʉʽʤʝʡʥʘ ʤʝʜʠʮʠʥʘ" ʘʨʩʝʥʘʣ ʧʨʝʧʘʨʘʪʽʚ ʧʦ ʥʦʟʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʪʘ 

ʝʢʩʪʝʤʧʦʨʘʣʴʥʘ ʨʝʮʝʧʪʫʨʘ ʧʨʦʧʠʩʽʚ, ʱʦ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʧʨʘʢʪʠʮʽ ʣʽʢʘʨʽʚ ʜʝʨʤʘʪʦʣʦʛʽʚ (ʚʩʴʦʛʦ 135). ʅʘʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ,ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʫ 

ʨʝʮʝʧʪʫʨʽ ʜʝʨʤʘʪʦʣʦʛʽʚ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʥʘʡʤʝʥʫʚʘʥʥʷ: 

1.ɸʥʝʩʪʝʟʠʥ     

2.ɺʽʩʢ 

3.ɺʘʟʝʣʽʥ 

4.ɼʴʦʛʦʪʴ 

5.ɼʝʨʤʘʪʦʣʦʣ 

6.ɯʭʪʽʦʣ 

7.ʁʦʜ (ʢʨʠʩʪ.) 

 

8.ʂʠʩʣʦʪʘ ʙʦʨʥʘ 

9.ʂʠʩʣʦʪʘ ʩʘʣʽʮʠʣʦʚʘ 

10.ʂʠʩʣʦʪʘ ʤʦʣʦʯʥʘ 

11.ʂʨʦʭʤʘʣʴ 

12.ʃʘʥʦʣʽʥ ʙʝʟʚʦʜʥʠʡ 

13.ʆʣʽʷ ʩʦʥʷʰʥʠʢʦʚʘ 

ʨʘʬʽʥʦʚʘʥʘ 

14.ʆʣʽʷ ʩʣʠʚʦʚʘ 

15.ʄʝʥʪʦʣ (ʢʨʠʩʪʘʣ.) 

16.ʅʘʪʨʽʶ ʪʝʪʨʘʙʦʨʘʪ 

17.ʇʘʩʪʘ ʃʘʩʩʘʨʘ 

18.ʇʘʩʪʘ  ʮʠʥʢʦʚʘ 

19.ʉʽʨʢʘ ʦʩʘʜʞʝʥʘ 

20.ʊʘʣʴʢ 

21.ʎʠʥʢʫ ʦʢʩʠʜ 

 

ɿʘ ʥʘʰʠʤʠ ʘʥʘʣʽʪʠʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʪʘʢʦʞ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʝʢʩʪʝʤʧʦʨʘʣʴʥʽ ʧʨʦʧʠʩʠ, 

ʱʦ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʽʢʘʨʽ-ʜʝʨʤʘʪʦʣʦʛʠ ʫ ʧʨʘʢʪʠʮʽ: 

1.ʈʦʟʯʠʥ ʝʪʘʢʨʽʜʠʥʫ ʣʘʢʪʘʪʫ 0,1%       7.ʎʠʥʢʫ ʦʢʩʠʜ  15,0 

2.ʈʦʟʯʠʥ ʪʘʥʽʥʫ 2%                                  ʊʘʣʴʢ               15,0 

3.ʈʦʟʯʠʥ ʢʠʩʣʦʪʠ ʙʦʨʥʦʾ  2%                  ɻʣʽʮʝʨʠʥ         10,0 

4.ʈʦʟʯʠʥ ʽʭʪʽʦʣʫ 1%                                 ɺʦʜʘ ʦʯʠʱ.     85,0   

5.ɹʦʨʦʛʣʽʮʝʨʠʥ  20%                              8.ʎʠʥʢʫ ʦʢʩʠʜ             5,0    

6.ʎʠʥʢʫ ʦʢʩʠʜ  15,0                                   ʆʣʽʷ ʩʦʥʷʰʥʠʢʦʚʘ  50,0 

   ʊʘʣʴʢ            15,0                                 9. ʄʘʟʴ ʩʽʨʯʘʥʘ   5% 

   ɻʣʽʮʝʨʠʥ      10,0                                 10.ʄʘʟʴ ʩʽʨʯʘʥʘ 33% 

   ʈʦʟʯʠʥ ʢʠʩʣʦʪʠ ʙʦʨʥʦʾ 2%-60,0 

     ʆʪʞʝ, ʮʽ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʨʝʥʮʝʧʪʫʨʥʦ-ʚʠʨʦʙʥʠʯʠʭ ʚʽʜʜʽʣʽʚ 

ʘʧʪʝʢ, ʱʦ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʧʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʶ  ʭʚʦʨʠʭ ʜʝʨʤʘʪʦʟʘʤʠ.   
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ɺʠʚʯʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʥʘʨʢʦʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʤʝʜʠʯʥʠʭ ʮʽʣʝʡ 

ʂʦʙʝʮʴ ʄ.ʄ., ʂʦʙʝʮʴ ʖ.ʄ., ʌʽʣʽʧʮʦʚʘ ʆ.ɺ.* 

ʂʘʬʝʜʨʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʤʘʨʢʝʪʠʥʛʫ ʪʘ ʤʝʥʝʜʞʤʝʥʪʫ 

*ʂʘʬʝʜʨʘ ʙʽʦʣʦʛʽʾ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

ʇʦʪʝʥʮʽʘʣ ʨʠʥʢʫ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʃɿ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʷʜʦʤ ʬʘʢʪʦʨʽʚ, ʩʝʨʝʜ ʷʢʠʭ 

ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: ʩʪʨʫʢʪʫʨʫ ʪʦʚʘʨʥʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ, ʩʪʫʧʽʥʴ ʥʘʩʠʯʝʥʦʩʪʽ ʨʠʥʢʫ, ʧʦʪʨʝʙʠ 

ʥʘʩʝʣʝʥʥʷ ʚ ʃɿ, ʨʽʚʝʥʴ ʞʠʪʪʷ ʩʧʦʞʠʚʘʯʽʚ, ʜʝʤʦʛʨʘʬʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʥʘʩʝʣʝʥʥʷ, ʜʦʩʪʫʧʥʽʩʪʴ 

ʤʝʜʠʯʥʦʾ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘ ʽʥ.  

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʨʠʥʢʫ ʃɿ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ 

ʜʦʩʪʫʧʥʦʩʪʽ ʃɿ ʜʣʷ ʥʘʩʝʣʝʥʥʷ. ʉʘʤʝ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʩʧʨʦʤʦʞʥʽʩʪʴ ʭʚʦʨʠʭ 

ʟʘʙʝʟʧʝʯʠʪʠ ʩʚʦʻ ʣʽʢʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʚʠʥʫʪʦʾ ʩʪʨʘʭʦʚʦʾ ʤʝʜʠʮʠʥʠ, ʷʢʘ ʽʩʥʫʻ 

ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ.  

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʥʘʨʢʦʪʠʯʥʠʭ ʟʘʩʦʙʽʚ (ʅɿ) ʜʣʷ 

ʥʘʩʝʣʝʥʥʷ ʫ 2014 ʨ. ʥʘ ʧʽʜʩʪʘʚʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʦʟʜʨʽʙʥʫ ʨʝʘʣʽʟʘʮʽʶ, ʥʘʜʘʥʦʾ ʊʆɺ çʄʦʨʽʦʥè, 

ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʬʘʢʪʦʨʫ ʚʧʣʠʚʫ ʥʘ ʨʦʟʤʽʨ ʧʦʪʝʥʮʽʘʣʫ 

ʨʠʥʢʫ ʜʘʥʠʭ ʃɿ. ɺ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʧʣʘʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʟʥʠʞʫʻʪʴʩʷ, ʪʦʜʽ ʷʢ ʮʽʥʠ ʥʘ 

ʃɿ ʧʽʜʚʠʱʫʶʪʴʩʷ. 

ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʣʽʢʚʽʜʥʦʩʪʽ ʮʽʥʠ (ʉliq) 

ʪʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʧʣʘʪʦʩʧʨʦʤʦʞʥʦʩʪʽ (ʉa.s.), ʷʢʽ ʻ ʦʜʥʠʤʠ ʟ ʚʽʜʥʦʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʩʪʫʧʥʦʩʪʽ 

ʃɿ ʜʣʷ ʥʘʩʝʣʝʥʥʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʥʘʡʤʝʥʰʠʡ ʧʦʢʘʟʥʠʢ 

ʣʽʢʚʽʜʥʦʩʪʽ ʮʽʥʠ ʚʽʜʤʽʯʘʻʪʴʩʷ ʫ ʃɿ ʥʘʣʙʫʬʽʥ 10 ʤʛ/ʤʣ (ʉliq = 0,04) ʽ ʥʘʣʙʫʬʽʥ 20 ʤʛ/ʤʣ (ʉliq = 

0,146) (ʈʫʩʘʥ ʌʘʨʤʘ ʃʪʜ, ɯʥʜʽʷ). ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʘʥʠʡ ʧʨʝʧʘʨʘʪ ʻ ʥʘʡʙʽʣʴʰ 

ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ. ɼʣʷ ʧʨʝʧʘʨʘʪʽʚ ʢʦʜʪʝʨʧʽʥ IC ˉ 10 ʽ ʢʦʜʝʩʘʥ IC ˉ 10 ʟʥʘʯʝʥʥʷ 

ʉliq  ʜʦʨʽʚʥʶʻ 0,36 ʽ 0,52 ʚʽʜʧʦʚʽʜʥʦ. 

ʅʠʟʴʢʠʡ ʧʦʢʘʟʥʠʢ C a.s. ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧʥʽʩʪʴ ʧʨʝʧʘʨʘʪʫ ʽ ʛʘʨʘʥʪʫʻ ʧʨʦʜʘʞ ʚ ʫʤʦʚʘʭ 

ʥʠʟʴʢʦʛʦ ʧʣʘʪʦʩʧʨʦʤʦʞʥʦʛʦ ʧʦʧʠʪʫ ʥʘʩʝʣʝʥʥʷ. ʅʘʡʥʠʞʯʝ ʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʧʨʝʧʘʨʘʪʫ ʤʦʨʬʽʥʫ ʛʽʜʨʦʭʣʦʨʠʜ 1% ʘʤʧ. 1 ʤʣ ˉ 1 (ʉa.s.=0,56). 

ʇʨʠ ʨʦʟʛʣʷʜʘʥʥʽ ʦʢʨʝʤʠʭ ʛʨʫʧ ʅɿ ʚʽʜʤʽʯʘʻʪʴʩʷ ʨʦʟʙʽʞʥʽʩʪʴ ʫ ʟʥʘʯʝʥʥʷʭ ʜʘʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ: ʜʣʷ ʧʨʝʧʘʨʘʪʫ ʪʨʘʤʘʜʦʣ ʢʘʧʩ. 0,05 ˉ20 (ʉa.s.=3,54); ʢʣʦʥʘʟʝʧʘʤ ʪʘʙʣ. 0,002 ˉ30 

(ʉa.s.=3,08); ʪʨʘʤʘʜʦʣ 5% ʘʤʧ. 2 ʤʣ. ˉ10 20 (ʉa.s.=2,61); ʢʝʪʘʤʽʥ 50 ʤʛ 2 ʤʣ ˉ10 

(ʉa.s.=2,41); ʢʣʦʥʘʟʝʧʘʤ ʪʘʙʣ. 0,0005 ˉ50 (ʉa.s.=1,96).  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ʜʦʩʪʫʧʥʦʩʪʽ ʅɿ ʜʣʷ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʜʦʚʦʜʠʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʢʣʶʯʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʦ 

ʩʧʠʩʢʫ ʛʦʣʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʟʨʦʩʪʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʨʠʥʢʫ ʅɿ.  
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ʂʣʘʪʨʠʨʫʚʘʥʥʷ- ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʤʝʪʦʜ ʧʽʜʚʠʱʝʥʥʷ ʙʽʦʜʦʩʪʫʧʥʦʩʪʽ ʘʢʪʠʚʥʠʭ 

ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ 

ʂʦʚʘʣʝʚʩʴʢʘ ɯ..ɺ., ʂʘʧʘʥʠʩʪʘ ʉ.ɯ. 

ʂʘʬʝʜʨʘ ʟʘʚʦʜʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʾʥʘ 

0953609128@mail.ru 

ɹʽʣʴʰʽʩʪʴ ʣʽʢʘʨʩʴʢʠʭ ʩʫʙʩʪʘʥʮʽʡ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʫ 

ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʝ ʤʘʶʪʴ ʥʝʦʙʭʽʜʥʠʡ ʩʪʫʧʝʥʴ ʙʽʦʜʦʩʪʫʧʥʦʩʪʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʤʝʥʰʝʥʥʷ ʦʯʽʢʫʚʘʥʦʛʦ ʝʬʝʢʪʫ.  

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ ʤʦʞʫʪʴ ʙʫʪʠ ʤʦʜʠʬʽʢʦʚʘʥʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʽʯʥʠʭ ʧʨʠʡʦʤʽʚ. ʋ ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʥʦʚʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʢʦʤʧʣʝʢʩʦʫʪʚʦʨʝʥʥʷ. 

ʉʪʘʙʽʣʴʥʽʩʪʴ ʫʪʚʦʨʝʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʽʥʝʨʪʥʦʛʦ ʥʦʩʽʷ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʢʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʣʝʢʫʣ ʥʦʩʽʷ.  

ʉʧʦʣʫʢʠ ʚʢʣʶʯʝʥʥʷ ʥʘʟʠʚʘʶʪʴ ʢʣʘʪʨʘʪʘʤʠ, ʷʢʽ ʫʪʚʦʨʝʥʽ ʚʢʣʶʯʝʥʥʷʤ ʤʦʣʝʢʫʣ 

ʨʝʯʦʚʠʥʠ (çʛʦʩʪʷè) ʚ ʧʦʨʦʞʥʠʥʠ ʢʨʠʩʪʘʣʽʯʥʦʾ ʨʝʰʽʪʢʠ, ʫʪʚʦʨʝʥʦʾ ʤʦʣʝʢʫʣʘʤʠ ʽʥʰʦʛʦ ʪʠʧʫ 

(çʛʦʩʧʦʜʘʨʷʤʠè) (ˇʨʘʪʯʘʩʪʽ ʢʣʘʪʨʘʪʠ), ʘʙʦ ʚ ʧʦʨʦʞʥʠʥʫ ʦʜʥʽʻʾ ʚʝʣʠʢʦʾ ʤʦʣʝʢʫʣʠ-ʛʦʩʧʦʜʘʨʷ 

(ʤʦʣʝʢʫʣʷʨʥʽ ʢʣʘʪʨʘʪʠ). [2]  

ʄʦʣʝʢʫʣʷʨʥʽ ʢʣʘʪʨʘʪʠ ʫʪʚʦʨʶʶʪʴʩʷ çʛʦʩʧʦʜʘʨʷʤʠè, ʱʦ ʤʘʶʪʴ ʚʥʫʪʨʽʤʦʣʝʢʫʣʷʨʥʽ 

ʧʦʨʦʞʥʠʥʠ, ʪʘʢʽ ʢʦʤʧʣʝʢʩʠ ʤʦʞʫʪʴ ʽʩʥʫʚʘʪʠ ʷʢ ʚ ʨʦʟʯʠʥʽ, ʪʘʢ ʽ ʚ ʢʨʠʩʪʘʣʽʯʥʦʤʫ ʩʪʘʥʽ. ʗʢʱʦ 

çʛʦʩʧʦʜʘʨʴè ʟʜʘʪʥʠʡ ʫʪʚʦʨʶʚʘʪʠ ʪʽʣʴʢʠ ʤʽʞʤʦʣʝʢʫʣʷʨʥʽ ʘʙʦ ʢʨʠʩʪʘʣʽʯʥʽ ʧʦʨʦʞʥʠʥʠ, ʪʦ ʟ 

ʥʴʦʛʦ ʚʠʭʦʜʷʪʴ ˇʨʘʪʯʘʩʪʽ ʢʣʘʪʨʘʪʠ, ʷʢʽ ʩʪʽʡʢʽ ʣʠʰʝ ʚ ʪʚʝʨʜʦʤʫ ʩʪʘʥʽ. [1]  

ʂʦʤʧʣʝʢʩʠ ʤʦʞʥʘ ʫʪʚʦʨʶʚʘʪʠ ʤʝʪʦʜʘʤʠ ʩʦʨʦʟʪʠʨʘʥʥʷ, ʩʦʚʠʧʘʨʫʚʘʥʥʷ ʪʘ 

ʩʦʦʩʘʜʞʝʥʥʷ. ɿʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʫʪʚʦʨʝʥʥʷ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʢʣʘʪʨʘʪʥʽ ʢʦʤʧʣʝʢʩʠ ʟ 

ʨʽʟʥʠʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʚʜʷʢʠ ʟʤʽʥʘʤ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʘʪʨʘʮʽʽ 

ʤʦʞʥʘ ʟʙʽʣʴʰʠʪʠ ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʙʘʞʘʥʦʛʦ 

ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʝʬʝʢʪʫ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʢʦʤʧʦʥʝʥʪʽʚ ʤʘʟʝʚʦʾ ʦʩʥʦʚʠ ʥʘ ʘʥʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʝʢʩʪʨʘʢʪʽʚ ʣʠʩʪʷ ʪʦʧʦʣʽ ʢʠʪʘʡʩʴʢʦʾ 

ʂʦʚʘʣʴʦʚ ɺ.ɺ., ʈʫʜʥʠʢ ɸ.ʄ., ʂʦʚʘʣʴʦʚ ɺ.ʄ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ, ʍʘʨʢʽʚ 

 

ɺʠʙʽʨ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ ʽ ʰʣʷʭʫ ʚʚʝʜʝʥʥʷ ʾʾ ʚ ʦʨʛʘʥʽʟʤ ʤʘʻ ʩʫʪʪʻʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʫʩʧʽʰʥʦʾ 

ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʟʘʭʚʦʨʶʚʘʥʴ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤôʷʢʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ ʟʘʡʤʘʻ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʛʥʽʡʥʦ-

ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʰʢʽʨʠ. ʎʝ ʟʫʤʦʚʣʝʥʦ, ʷʢ ʰʠʨʦʢʠʤ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʛʥʽʡʥʦ-

ʟʘʧʘʣʴʥʠʭ ʪʘ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʰʢʽʨʠ, ʪʘʢ ʽ ʤʦʞʣʠʚʽʩʪʶ ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʤʽʩʮʽ ʥʘʥʝʩʝʥʥʷ. 

ʊʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʥʘʫʢʠ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʨʦʟʨʦʙʢʫ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʱʦ ʤʽʩʪʷʪʴ ʨʦʩʣʠʥʥʽ 

ʢʦʤʧʦʥʝʥʪʠ, ʘʣʝ, ʥʘʞʘʣʴ, ʚʦʥʠ ʚʠʨʦʙʣʷʶʪʴʩʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʝ ʚ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ. ʅʘʰʫ 

ʫʚʘʛʫ ʧʨʠʚʝʨʥʫʣʘ ʩʠʨʦʚʠʥʘ, ʦʪʨʠʤʘʥʘ ʟ ʣʠʩʪʷ ʪʦʧʦʣʽ ʢʠʪʘʡʩʴʢʦʾ. ʌʽʪʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʣʠʩʪʷ 

ʪʦʧʦʣʽ ʢʠʪʘʡʩʴʢʦʾ ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʛʽʜʨʦʢʩʠʢʦʨʠʯʥʠʭ ʢʠʩʣʦʪ, ʬʣʘʚʘʥʦʾʜʽʚ, ʢʫʤʘʨʠʥʽʚ, 

ʜʫʙʠʣʴʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʬʝʥʦʣʦʛʣʽʢʦʟʠʜʽʚ . 

ɿ ʤʝʪʦʶ ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʚʽʪʯʠʟʥʷʥʠʭ ʤʘʟʝʡ, ʱʦ ʤʽʩʪʷʪʴ ʫ ʷʢʦʩʪʽ ʘʢʪʠʚʥʠʭ 

ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʩʫʙʩʪʘʥʮʽʾ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʨʘʟʢʽʚ ʤʘʟʝʡ ʥʘ ʛʽʜʨʦʬʽʣʴʥʠʭ ʪʘ ʝʤʫʣʴʩʽʡʥʠʭ 

ʦʩʥʦʚʘʭ. ʅʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʜʠʬʫʟʽʾ ʚ ʘʛʘʨ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʘ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʘ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʢʠ ʤôʷʢʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ, ʱʦ ʤʽʩʪʷʪʴ ʛʫʩʪʠʡ 

(ʛʽʜʨʦʬʦʙʥʫ ʬʨʘʢʮʽʶ) ʪʘ ʩʫʭʠʡ (ʛʽʜʨʦʬʽʣʴʥʫ ʬʨʘʢʮʽʶ) ʝʢʩʪʨʘʢʪʠ ʣʠʩʪʷ ʪʦʧʦʣʽ ʢʠʪʘʡʩʴʢʦʾ, 

ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʽʥʬʝʢʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʨʘʥ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ ʤʘʟʝʡ ʚʠʷʚʠʣʠ ʚʠʨʘʞʝʥʫ ʘʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ ʥʘ ʰʪʘʤʠ 

St. aureus, B. Subtilis, Escher. Coli, Ps. Aeruginosa, Pr. Vulg. ɺʠʚʯʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʘʥʪʠʤʽʢʨʦʙʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʚʽʜ ʢʦʤʧʦʥʝʥʪʽʚ ʤʘʟʝʚʦʾ ʦʩʥʦʚʠ ʪʘ ʜʦʚʝʜʝʥʦ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʜʨʦʬʽʣʴʥʦʾ 

ʤʘʟʝʚʦʾ ʦʩʥʦʚʠ. 
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ʇʝʨʩʧʝʢʪʠʚʠ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʥʫʪʨʠʮʝʚʪʠʯʥʠʭ ʟʘʩʦʙʽʚ. 

ʂʦʟʽʢʦ ʅ. ʆ. 

ʂʘʬʝʜʨʘ ʘʧʪʝʯʥʦʾ ʪʘ ʧʨʦʤʠʩʣʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 
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ʋ ʙʽʣʴʰʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʚʽʜʤʽʯʘʻʪʴʩʷ ʤʦʥʦʪʦʥʽʟʘʮʽʷ ʨʘʮʽʦʥʫ, ʚʪʨʘʪʘ ʡʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ, ʟʚʝʜʝʥʥʷ ʜʦ ʚʫʟʴʢʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʘʙʦʨʫ ʜʝʢʽʣʴʢʦʭ ʦʩʥʦʚʥʠʭ ʛʨʫʧ 

ʧʨʦʜʫʢʪʽʚ ʽ ʛʦʪʦʚʠʭ ʙʣʶʜ, ʨʽʟʢʝ ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʩʚʽʞʦʾ ʨʦʩʣʠʥʥʦʾ ʾʞʽ, ʷʢʘ ʛʨʘʻ 

ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʨʘʮʽʦʥʫ ʚʽʪʘʤʽʥʘʤʠ ʪʘ ʤʽʥʝʨʘʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ɺʠʨʽʰʝʥʥʷ 

ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʧʦʣʽʧʰʝʥʥʷ 

ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʤʽʢʨʦʥʫʪʨʽʻʥʪʘʤʠ ʚ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʤʫ ʤʘʩʰʪʘʙʽ, ʰʣʷʭ, ʷʢʠʤ ʡʜʝ 

ʙʽʣʴʰʽʩʪʴ ʢʨʘʾʥ ʩʚʽʪʫ, ʻ ʜʦʜʘʪʢʦʚʝ ʟʙʘʛʘʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʤʽʢʨʦʥʫʪʨʽʻʥʪʘʤʠ. ʎʝ ʧʦʪʨʝʙʫʻ  ʨʦʟʨʦʙʢʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ 

ʟʘʭʦʜʽʚ  ʥʘ ʦʩʥʦʚʽ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡʽ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʥʫʪʨʠʮʝʚʪʠʯʥʠʭ ʟʘʩʦʙʽʚ. 

ʉʝʨʝʜ ʙʘʛʘʪʦʯʠʩʝʣʴʥʠʭ ʧʨʠʨʦʜʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʩʧʦʣʫʢ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʤʘʢʨʦ-  ʪʘ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʥʝʦʙʭʽʜʥʽ ʩʢʣʘʜʦʚʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ 

ʣʶʜʠʥʠ, ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ  ʢʘʪʽʦʥʠ ʙʽʦʛʝʥʥʠʭ ʤʝʪʘʣʽʚ. ʎʝ ʩʪʘʻ ʦʩʦʙʣʠʚʦ  ʟʨʦʟʫʤʽʣʠʤ 

ʥʘʚʽʪʴ  ʽʟ ʩʘʤʠʭ ʟʘʛʘʣʴʥʠʭ ʙʽʦʭʽʤʽʯʥʠʭ ʫʷʚʣʝʥʴ, ʱʦ ʚʞʝ ʩʪʘʣʠ ʭʨʝʩʪʦʤʘʪʽʡʥʠʤʠ. ɼʦʩʪʘʪʥʴʦ 

ʟʛʘʜʘʪʠ, ʽʦʥʠ ʤʝʪʘʣʽʚ ʚʭʦʜʷʪʴ ʚ ʩʪʨʫʢʪʫʨʫ ʢʦʬʘʢʪʦʨʘ ( ʥʝʙʽʣʢʦʚʘ ʯʘʩʪʠʥʘ)  ʰʠʨʦʢʦʛʦ ʢʦʣʘ 

ʬʝʨʤʝʥʪʽʚ ï ʪʘʢ ʟʚʘʥʠʭ ʤʝʪʘʣʦʬʝʨʤʝʥʪʽʚ. ʗʢʱʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ 99% ʚʩʽʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ 

ʧʨʦʪʽʢʘʶʪʴ ʚ ʦʨʛʘʥʽʟʤʽ ʬʝʨʤʝʥʪʘʪʠʚʥʽ, ʨʦʣʴ ʚʩʽʭ ʢʦʬʘʢʪʦʨʽʚ ʚ ʧʨʦʮʝʩʘʭ ʤʝʪʘʙʦʣʽʟʤʫ 

ʦʜʥʦʟʥʘʯʥʦ ʦʯʝʚʠʜʥʘ. ʆʜʥʘʢ ʙʽʦʣʦʛʽʯʥʘ ʨʦʣʴ ʤʽʥʝʨʘʣʽʚ ʥʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʽʣʴʢʠ 

ʢʦʬʝʨʤʝʥʪʥʠʤʠ ʬʫʥʢʮʽʷʤʠ. ʅʝʢʦʬʝʨʤʝʥʪʥʽ ʬʫʥʢʮʽʾ ʾʭ ʪʘʢʦʞ ʥʘʜʟʚʠʯʘʡʥʦ ʰʠʨʦʢʽ. ʇʦʚʥʽʩʪʶ 

ʟʙʘʣʘʥʩʫʚʘʪʠ ʤʘʢʨʦ- ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʥʳʡ ʩʢʣʘʜ  ʨʘʮʽʦʥʫ  ʭʘʨʯʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʣʶʜʠʥʠ ʪʽʣʴʢʠ 

ʟʘ ʨʘʭʫʥʦʢ ʩʧʦʞʠʚʘʥʥʷ ʥʘʪʫʨʘʣʴʥʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʩʴʦʛʦʜʥʽ ʤʘʡʞʝ ʥʝʤʦʞʣʠʚʦ. 

ʅʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʥʘʧʨʷʤ ʫ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤʠ ʣʽʢʚʽʜʘʮʽʾ ʜʝʬʽʮʠʪʫ ʤʘʢʨʦ- ʽ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ - ʟʙʘʛʘʯʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʱʦʜʝʥʥʦʛʦ 

ʤʘʩʦʚʦʛʦ ʚʞʠʪʢʫ, ʱʦ ʜʦʟʚʦʣʠʪʴ  ʧʨʦʚʦʜʠʪʠ ʢʦʨʝʢʮʽʶ ʨʘʮʽʦʥʫ  ʰʠʨʦʢʠʭ ʚʝʨʩʪʚ ʥʘʩʝʣʝʥʥʷ. 

ʈʝʘʣʴʥʘ ʧʝʨʩʧʝʢʪʠʚʘ ʢʘʨʜʠʥʘʣʴʥʦʛʦ ʚʠʨ̔h ʝʥʥ̫  ʧʨʦʙʣʝʤʠ ʣ̔ʢʚ̔ʜʘʮ̔ʾ ʜʝʬ̔ʮʠʪʫ ʤ̔ʢʨʦʝʣʝʤʝʥʪʚ̔ 

ʚ ʭʘʨʯʫʚʘʥʥʽ ʥʘʩʝʣʝʥʥ̫  hʣʷʭʦʤ ʟʙʘʛʘʯʝʥʥ̫  ʧʨʦʜʫʢʪʚ̔ ʭʘʨʯʫʚʘʥʥʷ  ʟʘ ʨʘʭʫʥʦʢ ʩʧʦʣʫʢ ʟ 

ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʤʠ ʢʦʨʠʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʟôʷʚʠʣʘʩ̫ ʚ ʨʝʟʫʣʴʪʘʪ ̔ ʥ̔ʪʝʥʩʠʚʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ  ʥʘʥʦʪʝʭʥʦʣʦʛʡ̔.  

ɼʦʩ̫ʛʥʝʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʡ̔ ʜʘʶʪ ɹʟʤʦʛʫ ʩʠʥʪʝʟʫʚʘʪʠ ʪʘʢ̔  ʭ̔ʤ̔ʯʥ ̔ʩʧʦʣʫʢʠ, ʦʜʝʨʞʘʥʥʷ 

ʷʢʠʭ ʟʘ ʜʦʧʦʤʦʛʦʁ ʢʣʘʩʠʯʥʠʭ ʭʤ̔̔ʯʥʠʭ ʨʝʘʢʮʡ̔ ʘʙʦ ʚʟʘʛʘʣʽ ʥʝʤʦʞʣʠʚʦ, ʘʙʦ ʜʫʞʝ 

ʧʨʦʙʣʝʤʘʪʠʯʥʦ. ʊʘʢ, ʘʚʪʦʨʘʤʠ ʜʘʥʦʾ ʨʦʙʦʪʠ ʩʪʚʦʨʝʥʠʡ ʧʨʠʦʨʪ̔ʝʪʥʠʡ  ʥʘʧʨʷʤʦʢ ʚ 
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ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ, ʟʘ ʜʦʧʦʤʦʛʦʁ ̫ʢʦʛʦ ʦʜʝʨʞʘʥʽ ʢʘʨʙʦʢʩʠʣʘʪʠ ʭʘʨʯʦʚʠʭ ʢʠʩʣʦʪ ʥʘʚʽʪʴ ʪʘʢʠʭ 

ʥʠʟɹʢʦ ʨʝʘʢʮʽʡʥʦʩʧʨʦʤʦʞʥʠʭ ʙʣʘʛʦʨʦʜʥʠʭ ʤʝʪʘʣʚ̔, ʢ̫ ʟʦʣʦʪʦ  ̔ʩʨ̔ʙʣʦ (ʮʠʪʨʘʪʠ, ʩʫʢʮʠʥʘʪʠ ʪʘ 

ʘʩʢʦʨʙʥ̔ʘʪʠ ʩʨ̔ʙʣʘ, ʟʦʣʦʪʘ),  ̔ʥʘʜʟʚʠʯʘʡʥʦ ʭʽʤʽʯʥʦ ʯʠʩʪ ̔  ʢʘʨʙʦʢʩʠʣʘʪʠ ʦʩʥʦʚʥʠʭ ʭʘʨʯʦʚʠʭ 

ʢʠʩʣʦʪ ʙʦ̔ʛʝʥʥʠʭ ʤʝʪʘʣʚ̔ (ʮʠʥʢʫ, ʤʘʛʥʽ,ʁ ʤʘʨʛʘʥʮ,ʁ ʟʘʣ̔ʟʘ, ʤʜ̔̔, ʢʦʙʘʣʴʪʫ, ʤʦʣʙ̔ʜʝʥʫ). 

ʇʨʘʢʪʠʯʥʦ ʪʘʢʽ ʥʘʥʦʯʘʩʪʠʥʢʠ ʦʪʨʠʤʫʶʪʴ ʝʨʦʟʽʡʥʦ-ʚʠʙʫʭʦʚʠʤ ʜʠʩʧʝʨʛʫʚʘʥʥʷʤ 

ʧʦʚʝʨʭʥʽ ʤʝʪʘʣʝʚʠʭ ʛʨʘʥʫʣ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ  ʜʽʝʣʝʢʪʨʠʯʥʽʡ ʨʽʜʠʥʽ, ʥʘʧʨʠʢʣʘʜ, ʚ 

ʜʝʽʦʥʽʟʦʚʘʥʽʡ ʚʦʜʽ. ʇʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʯʝʨʝʟ ʣʘʥʮʶʞʢʠ ʤʝʪʘʣʝʚʠʭ ʛʨʘʥʫʣ ʽʤʧʫʣʴʩʽʚ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ, ʚ ʷʢʠʭ ʝʥʝʨʛʽʷ ʽʤʧʫʣʴʩʽʚ ʧʝʨʝʚʠʱʫʻ ʝʥʝʨʛʽʶ ʩʫʙʣʽʤʘʮʽʾ ʚʠʧʘʨʦʚʘʥʦʛʦ 

ʤʝʪʘʣʫ, ʚ ʪʦʯʢʘʭ ʢʦʥʪʘʢʪʽʚ ʤʝʪʘʣʝʚʠʭ ʛʨʘʥʫʣ ʦʜʠʥ ʟ ʦʜʥʠʤ ʚʠʥʠʢʘʶʪʴ ʽʩʢʨʦʚʽ ʨʦʟʨʷʜʠ, ʚ ʷʢʠʭ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʙʫʭʦʧʦʜʽʙʥʝ ʜʠʩʧʝʨʛʫʚʘʥʥʷ ʤʝʪʘʣʫ. ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦ   ʘʢʪʠʚʥʠʭ 

ʥʘʥʦʯʘʩʪʠʥʦʢ  ʥʘ ʜʨʫʛʦʤʫ ʝʪʘʧ̔ ʦʜʝʨʞʫʶʪʴ ʚʣʘʩʥʝ ʥʘʥʦʢʘʨʙʦʢʩʠʣʘʪʠ ʟʘ ʨʝʘʢʮʽʻʶ ʧʨʷʤʦ ʾ

ʚʟʘ̒ʤʦʜ̔ʾ ʮʠʭ ʥʘʥʦʯʘʩʪʠʥʦʢ  ʟ ʭʘʨʯʦʚʦʶ ʢʘʨʙʦʥʦʚʦ ʁ ʢʠʩʣʦʪʦʶ. ɿʙʘʛʘʯʝʥʥʷ ʞ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ ʩʘʤʝ ʫ ʚʠʛʣʷʜʽ ʟʚôʷʟʘʥʠʭ ʩʧʦʣʫʢ ï ʥʘʥʦʢʘʨʙʦʢʩʠʣʘʪʽʚ, ʘ ʥʝ 

ʚʽʣʴʥʠʭ ʥʘʥʦʯʘʩʪʠʥʦʢ ʮʠʭ  ʤʝʪʘʣʽʚ ʟʥʽʤʘʻ ʦʜʥʫ ʽʟ ʜʫʞʝ ʚʘʞʣʠʚʠʭ  ʽ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʧʦʚʥʽʩʪʶ 

ʦʙʛʨʫʥʪʦʚʘʥʠʭ ʧʨʦʙʣʝʤ, ʱʦ ʽʥʪʝʥʩʠʚʥʦ ʜʠʩʢʫʪʫʻʪʴʩʷ ï ʤʦʞʣʠʚʠʭ ʨʠʟʠʢʽʚ ʜʣʷ ʟʜʦʨʦʚôʷ 

ʣʶʜʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʦʜʫʢʪʘʭ ʭʘʨʯʫʚʘʥʥʷ ʚʠʩʦʢʦ ʨʝʘʢʮʽʡʥʦʩʧʨʦʤʦʞʥʠʭ ʽ ʤʘʣʦ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʥʘʥʦʯʘʩʪʠʥʦʢ, ʚʣʘʩʪʠʚʦʩʪʽ ʷʢʠʭ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʶʪʴʩʷ ʟ ʧʣʠʥʦʤ ʯʘʩʫ  ʪʘ 

ʟʤʽʥʦʶ ʩʝʨʝʜʦʚʠʱʘ.  

       ʆʪʞʝ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘʤʠ ʥʦʚʠʡ ʥʘʧʨʷʤʦʢ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʦʩ̫ʛʥʝʥʴ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ 

ʚʽʜʢʨʠʚʘ̒ ʨʝʘʣʴʥ ̔ʤʦʞʣʠʚʦʩʪ̔ ʜʣ̫ ʩʪʚʦʨʝʥʥ̫  ʬʫʥʢʮʦ̔ʥʘʣʴʥʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʚ̔ ʟ ʧʝʚʥʠʤ 

ʟʘʧʨʦʛʨʘʤʦʚʘʥʠʤ ʤʽʢʨʦʝʣʝʤʝʥʪʥʠʤ ʩʢʣʘʜʦʤ  ʽ ʥʝʦʙʭʽʜʥʠʤʠ ʢʦʨʠʩʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ.           
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ʂʦʣʷʜʞʠʥ ʊ.ɯ. 

ʂʘʬʝʜʨʘ ʬʘʨʤʘʮʽʾ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

taraskolyadjin@gmail.com 

 

ʇʦʧʦʚʥʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʥʦʚʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʨʦʩʣʠʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʙʫʣʦ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʴ ʬʘʨʤʘʮʽʾ. ɹʣʠʟʴʢʦ 80% ʣʽʢʘʨʽʚ 

ʨʝʛʫʣʷʨʥʦ ʧʨʠʟʥʘʯʘʶʪʴ ʧʘʮʽʻʥʪʘʤ ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʽ ʧʨʦʬʽʣʘʢʪʠʢʠ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʪʘ ʙʝʟʧʝʯʥʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʠʥʪʝʪʠʯʥʠʤʠ. ɼʦ ʪʘʢʠʭ ʮʽʥʥʠʭ ʨʦʩʣʠʥ ʥʘʣʝʞʠʪʴ ʘʩʪʨʘʥʮʽʷ 

ʚʝʣʠʢʘ (Astrantia major L.) [1-2]. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ ʜʫʙʠʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ ʩʠʨʦʚʠʥʽ ʘʩʪʨʘʥʮʽʾ 

ʚʝʣʠʢʦʾ. ʆʙô̒ ʢʪʦʤ ʚʠʚʯʝʥʥʷ ʙʫʣʘ ʪʨʘʚʘ ʘʩʪʨʘʥʮʽʾ ʚʝʣʠʢʦʾ ʟʘʛʦʪʦʚʣʝʥʘ ʚ ʦʢʦʣʠʮʷʭ ʩ. ʄʘʨʢʽʚʮʽ 

ʊʠʩʤʝʥʝʮʴʢʦʛʦ ʨʘʡʦʥʫ, ʩ. ɹʦʜʥʘʨʽʚ ʂʘʣʫʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʩ. ɼʦʨʘ ʅʘʜʚʽʨʥʷʥʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʊʨʘʚʫ ʟʘʛʦʪʦʚʣʷʣʠ ʚ 2013 ʨʦʮʽ. ɼʣʷ ʘʥʘʣʽʟʫ ʚʤʽʩʪʫ ʜʫʙʠʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʝʢʩʪʨʘʢʮʽʶ ʧʨʦʚʦʜʠʣʠ ʚʦʜʦʶ ʦʯʠʱʝʥʦʶ ʧʨʠ 100ęʉ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʠʨʦʚʠʥʘ ʪʘ 

ʝʢʩʪʨʘʛʝʥʪʫ 1:125. ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʤʽʩʪʫ ʜʫʙʠʣʴʥʠʭ ʨʝʯʦʚʠʥ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʬʘʨʤʘʢʦʧʝʡʥʦʶ ʤʝʪʦʜʠʢʦʶ [3]. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʤʽʩʪ ʜʫʙʠʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ 

ʪʨʘʚʽ ʘʩʪʨʘʥʮʽʾ ʚʝʣʠʢʦʾ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 6,0 ʜʦ 7,2% ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʽʩʮʷ ʟʨʦʩʪʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʘʩʪʨʘʥʮʽʾ ʚʝʣʠʢʦʾ, ʷʢ ʜʞʝʨʝʣʘ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ. 
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ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʯʥʠʭ ʂʨʘʧʝʣʴ çʧʨʦʧʦʣʽʩè 

ʂʦʥʦʰʝʚʠʯ ʃ.ɺ., ʊʠʭʦʥʦʚ ʆ.ɯ. 

 

ʂʘʬʝʜʨʘ ʪʝʭʥʦʣʦʛʽʾ ʧʘʨʬʫʤʝʨʥʦ-ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

bee.propharm@gmail.com 

 

 ʉʠʨʦʧ ʷʚʣʷʻ ʩʦʙʦʶ ʩʢʣʘʜʥʫ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʫ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʫ ʩʠʩʪʝʤʫ. ɿ ʤʝʪʦʶ 

ʧʽʜʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʫ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʣʽʢʘʨʩʴʢʽʡ ʬʦʨʤʽ 

(ʦʯʥʽ ʢʨʘʧʣʽ çʇʨʦʧʦʣʽʩè) ʪʨʝʙʘ ʙʫʣʦ ʚʠʟʥʘʯʠʪʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ 

ʧʨʦʧʦʣʽʩʫ (ʨʅ, ʧʦʚʝʨʭʥʝʚʠʡ ʥʘʪʷʛ, ʧʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ, ʚôʷʟʢʽʩʪʴ, ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ). 

 ʆʜʝʨʞʘʥʽ ʜʘʥʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʽʮʝʣʦʫʪʚʦʨʝʥʥʷ (ʂʂʄ) ʚʠʚʯʘʻʤʠʭ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʢʨʘʧʝʣʴ. 

 ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʜʦʟʚʦʣʷʶʪʴ 

ʩʪʚʝʨʜʞʢʚʘʪʠ, ʱʦ ʢʦʤʧʣʝʢʩ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʢʨʘʧʝʣʴ, ʤʘʻ ʚʠʩʦʢʫ 

ʘʜʩʦʨʙʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ. 

 ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʜʦʟʚʦʣʷʶʪʴ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʢʦʤʧʣʝʢʩ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʢʨʘʧʝʣʴ, ʤʘʻ ʚʠʩʦʢʫ 

ʘʜʩʦʨʙʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ. 

 ʉʫʜʷʯʠ ʟ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʣʝʞʥʦʩʪʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʨʦʟʯʠʥʽʚ ʨʝʯʦʚʠʥ, ʱʦ ʚʭʦʜʷʪʴ 

ʜʦ ʩʢʣʘʜʫ ʢʨʘʧʝʣʴ, ʤʘʶʪʴ ʜʦʩʠʪʴ ʚʠʩʦʢʫ ʧʦʚʝʨʭʥʝʚʫ ʘʢʪʠʚʥʽʩʪʴ, ʽ ʷʢ ʥʘʩʣʽʜʦʢ ʙʫʜʫʪʴ ʜʦʙʨʝ 

ʘʜʩʦʨʙʫʚʘʪʠʩʴ ʥʘ ʧʦʚʝʨʭʥʽ ʨʦʟʧʦʜʽʣʫ ʬʘʟ. ʇʨʠ ʟʙʽʣʴʰʫʚʘʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʝʥʦʣʴʥʠʭ  ʩʧʦʣʫʢ 

ʽʩʪʦʪʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʧʦʚʝʨʭʥʝʚʠʡ ʥʘʪʷʛ ʨʦʟʯʠʥʥʥʠʢʘ (ʚʦʜʠ) ʚʽʜ 70,66Ŀ10-3 ɼʞ/ʤ2 ʜʦ 44,54Ŀ10-3 

ɼʞ/ʤ2. ʎʝ ʻ ʦʜʥʠʤ ʟ ʢʨʠʪʝʨʽʾʚ, ʧʦ ʷʢʠʤ ʤʦʞʥʘ ʦʮʽʥʶʚʘʪʠ ʩʪʫʧʽʥʴ ʚʩʤʦʢʪʫʚʘʥʥʷ ʣʽʢʘʨʩʴʢʦʛʦ 

ʧʨʝʧʘʨʘʪʫ ʫ ʪʢʘʥʠʥʘʭ ʦʨʛʘʥʽʟʤʫ ʧʨʠ ʙʫʜʴ-ʷʢʦʤʫ ʰʣʷʭʫ ʡʦʛʦ ʚʚʝʜʝʥʥʷ. 

 ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʣʽʢʘʨʩʴʢʽ ʬʦʨʤʠ ʟ ʬʝʥʦʣʴʥʠʤʠ 

ʩʧʦʣʫʢʘʤʠ ʧʨʦʧʦʣʽʩʫ ʙʫʜʫʪʴ ʤʘʪʠ ʚʠʩʦʢʫ ʪʝʨʘʧʝʚʪʠʯʥʫ ʜʽʶ. 

 ʑʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ ʷʢʦʩʪʽ ʦʯʥʠʭ ʢʨʘʧʝʣʴ çʇʨʦʧʦʣʽʩè ʻ ʨʅ ʩʝʨʝʜʦʚʠʱʘ, 

ʪʦʤʫ ʥʘʤʠ ʚʠʚʯʘʣʠʩʴ ʾʭ ʨʅ. ɼʦʚʝʜʝʥʦ, ʱʦ ʨʅ ʢʨʘʧʝʣʴ ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜ 4,77 ʜʦ 4,11 ʽʟ 

ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʨʝʯʦʚʠʥʠ, ʷʢʽ 

ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʦʯʥʠʭ ʢʨʘʧʝʣʴ çʇʨʦʧʦʣʽʩè ʤʘʶʪʴ ʢʠʩʣʦʪʥʠʡ ʭʘʨʘʢʪʝʨ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʧʠʪʦʤʦʾ ʛʫʩʪʠʥʠ ʧʽʜʩʦʣʫʞʫʚʘʯʽʚ  

ʂʦʨʦʚʷʢʦʚʘ ʊ.ʉ., ʂʦʚʘʣʝʚʩʴʢʘ ɯ.ɺ., ʇʫʣʷʻʚ ɼ.ʉ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʌʘʨʤʘʮʝʚʪʠʯʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

korovyakova93@mail.ru  

 

ʉʠʨʦʧʠ ʻ ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʦʶ ʨʽʜʢʦʶ ʣʽʢʘʨʩʴʢʦʶ ʬʦʨʤʦʶ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʷʢ ʫ ʜʽʪʝʡ, ʪʘʢ ʽ  ʜʦʨʦʩʣʠʭ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʧʨʠ ʨʦʟʨʦʙʮʽ ʩʢʣʘʜʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʩʠʨʦʧʽʚ ʚʽʜʽʛʨʘʶʪʴ ʧʽʜʩʦʣʦʜʞʫʚʘʯʽ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʧʦʞʠʚʯʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. Cʧʨʠʡʥʷʪʪʷ ʩʤʘʢʫ ï ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʡ, ʤʘʣʦ ʚʠʚʯʝʥʠʡ ʧʨʦʮʝʩ, ʧʦʚ'ʷʟʘʥʠʡ 

ʽʟ ʚʟʘʻʤʦʜʽʻʶ ʤʦʣʝʢʫʣ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʩʤʘʢ ʨʝʯʦʚʠʥ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ. ʆʢʨʝʤʽ 

ʩʤʘʢʦʚʽ ʚʽʜʯʫʪʪʷ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʦʜʥʝ ʥʘ ʦʜʥʝ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʚʧʣʠʚʽ ʜʝʢʽʣʴʢʘ 

ʟʚ'ʷʟʢʽʚ. ʉʫʤʘʨʥʠʡ ʝʬʝʢʪ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠʨʦʜʠ ʟʚ'ʷʟʢʽʚ, ʷʢʽ ʦʙʫʤʦʚʣʶʶʪʴ ʩʤʘʢʦʚʽ ʚʽʜʯʫʪʪʷ ʽ 

ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʠʭ ʨʝʯʦʚʠʥ. ɿʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʻ ʧʦʜʽʣ ʧʽʜʩʦʣʦʞʫʚʘʯʽʚ ʥʘ ʜʚʽ 

ʛʨʫʧʠ: ʦʙôʻʤʥʽ ʪʘ ʽʥʪʝʥʩʠʚʥʽ. ʊʘʢʠʡ ʧʦʜʽʣ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʾʭʥʽʡ ʩʦʣʦʜʢʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ 

ʩʘʭʘʨʦʟʦʶ. ʆʙ'ʻʤʥʽ ʧʽʜʩʦʣʦʜʞʫʚʘʯʽ ʥʝ ʪʽʣʴʢʠ ʤʘʶʪʴ ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ ʚʽʜʯʫʪʪʷ ʚ ʨʦʪʽ ʽ 

ʪʝʢʩʪʫʨʫ ʪʘ ʜʦʜʘʶʪʴ ʚʘʛʫ ʽ ʦʙ'ʻʤ ʜʦ ʧʨʦʜʫʢʪʫ. ʈʦʟʯʠʥʠ ʮʫʢʨʫ, ʣʘʢʪʦʟʠ, ʧʦʣʽʦʣʽʚ, ʚʦʥʠ ʚʩʽ ʻ 

ʦʙ'ʻʤʥʠʤʠ ʧʽʜʩʦʣʦʜʞʫʚʘʯʘʤʠ. ʈʦʟʯʠʥʠ ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʦʙ'ʻʤʥʽ ʧʽʜʩʦʣʦʜʞʫʶʯʽ ʤʘʶʪʴ 

ʜʝʱʦ ʽʥʰʫ ʛʫʩʪʠʥʫ (ʛ/ʤʣ). 

ʊʦʤʫ ʤʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʩʪʘʣʦ ʚʠʚʯʝʥʥʷ ʧʠʪʦʤʦʾ ʛʫʩʪʠʥʠ ʨʦʟʯʠʥʽʚ ʨʝʯʦʚʠʥ, ʷʢʽ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʩʠʨʦʧʽʚ ʧʨʠ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʇʠʪʦʤʫ 

ʛʫʩʪʠʥʫ ʚʠʟʥʘʯʘʣʠ ʟʘ ʟʘʛʘʣʴʥʦʶ ʤʝʪʦʜʠʢʦʶ, ʷʢʘ ʥʘʚʝʜʝʥʘ ʚ ɼʌʋ. ʆʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʫʣʠ: ʮʫʢʦʨ, ʣʘʢʪʦʟʘ, ʩʦʨʙʽʪ, Compri ʤʘʨʦʢ M, O, D. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʱʦ 

ʥʘʡʙʽʣʴʰʫ ʛʫʩʪʠʥʫ ʧʨʠ ʦʪʨʠʤʘʥʥʽ ʨʦʟʯʠʥʫ (100Áʉ) ʤʘʻ ʮʫʢʦʨ, Compri M, Compri ʆ. ʇʽʩʣʷ 24-

ʭ ʛʦʜʠʥ ʜʦʩʣʽʜʫ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʟʙʝʨʽʛʘʶʪʴ ʟʨʘʟʢʠ ʧʽʜ ʪʦʨʛʦʚʦʶ ʤʘʨʢʦʶ Compri. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʨʦʟʨʦʙʢʠ ʩʢʣʘʜʫ ʽ ʪʝʭʥʦʣʦʛʽʾ ʩʠʨʦʧʫ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʫʢʨʦʟʫ ʤʘʨʢʠ Compri. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1.ɼʝʨʞʘʚʥʘ ʌʘʨʤʘʢʦʧʝʷ ʋʢʨʘʾʥʠ/ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çʅʘʫʢʦʚʦïʝʢʩʧʝʨʪʥʠʡ 

ʬʘʨʤʘʢʦʧʝʡʥʠʡ ʮʝʥʪʨè.ð 1ïʝ ʚʠʜ.ð ʍʘʨʢʽʚ: ʈɯʈɽɻ, 2001.ð 556ʩ 

2.ʇʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʠʨʦʧʦʚ // ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʫʧʘʢʦʚʢʘ. - 2013. 

- ˉ 5. - ʉ. 66-69 
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ɼʦʩʣʽʜʞʝʥʥʷ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʚʘʢʮʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʧʣʘʥʦʚʦʾ ʚʘʢʮʠʥʦʧʨʦʬʽʣʘʢʪʠʢʠ ʜʽʪʝʡ 

ʂʦʪʚʽʮʴʢʘ ɸ.ɸ., ʂʦʥʦʥʝʥʢʦ ʆ.ɺ. 

ʂʘʬʝʜʨʘ ʩʦʮʽʘʣʴʥʦʾ ʬʘʨʤʘʮʽʾ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

socpharm@ukr.net 

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʻ 

ʨʦʟʚʠʪʦʢ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʤʝʜʠʯʥʠʭ ʽʤʫʥʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

(ʄɯɹʇ), ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʣʘʥʦʚʦʾ ʚʘʢʮʠʥʦʧʨʦʬʽʣʘʢʪʠʢʠ ʜʽʪʝʡ, ʟʦʢʨʝʤʘ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʚʘʢʮʠʥ. ɺʠʛʦʪʦʚʣʝʥʥʷ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʚʘʢʮʠʥ ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤ 

ʧʨʦʮʝʩʦʤ ʽ ʧʦʪʨʝʙʫʻ ʩʫʪʪʻʚʠʭ ʥʘʫʢʦʚʠʭ ʪʘ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʫ 

ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ ʟʙʝʨʝʞʝʥʥʽ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʟ ʙʦʢʫ ʜʝʨʞʘʚʠ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʠʱʝʟʘʟʥʘʯʝʥʦʛʦ, ʤʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʚ ʤʘʨʢʝʪʠʥʛʦʚʠʡ 

ʘʥʘʣʽʟ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʚʘʢʮʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʣʘʥʦʚʦʾ 

ʚʘʢʮʠʥʦʧʨʦʬʽʣʘʢʪʠʢʠ ʜʽʪʝʡ. 

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʘʪʝʤʘʪʠʯʥʽ ʪʘ ʛʨʘʬʽʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ. 

ɺʠʭʦʜʷʯʠ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜ ʢʨʘʾʥ-ʚʠʨʦʙʥʠʢʽʚ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʚʘʢʮʠʥ ʣʽʜʠʨʫʶʯʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ɹʝʣʴʛʽʾ, ʄɯɹʇ ʷʢʦʾ ʟʘʡʤʘʶʪʴ 41% ʚʽʜ 

ʟʘʟʥʘʯʝʥʦʛʦ ʨʠʥʢʦʚʦʛʦ ʩʝʛʤʝʥʪʫ. ʋʢʨʘʾʥʩʴʢʠʡ ʚʠʨʦʙʥʠʢ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʥʢʫ 35% 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʚʘʢʮʠʥ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 17% ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʚʘʢʮʠʥ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʚʣʘʩʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʚʽʜʧʦʚʽʜʥʦ 18% ʟ ʬʦʨʤʠ in bulk ʽʥʦʟʝʤʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɺʘʢʮʠʥʠ ʬʨʘʥʮʫʟʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʘʜʘʶʪʴ 12% ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ. ʅʘʡʤʝʥʰʽ 

ʯʘʩʪʢʠ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʚʘʢʮʠʥ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʧʦ 6%, ʟʘʡʤʘʶʪʴ ʂʘʥʘʜʘ ʪʘ ʂʠʪʘʡ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ 

ʟʘʣʝʞʥʦʩʪʽ ʫʢʨʘʾʥʩʴʢʦʛʦ ʨʠʥʢʫ ʄɯɹʇ ʜʣʷ ʧʣʘʥʦʚʦʾ ʚʘʢʮʠʥʦʧʨʦʬʽʣʘʢʪʠʢʠ ʜʽʪʝʡ ʚʽʜ ʽʥʦʟʝʤʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʽʣʴʰ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ ʟ ʙʦʢʫ ʜʝʨʞʘʚʠ ʫ ʨʦʟʚʠʪʢʫ 

ʚʽʪʯʠʟʥʷʥʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʛʘʣʫʟʽ. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʂʦʪʚʠʮʢʘʷ ɸ.ɸ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʚʘʢʮʠʥ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʨʳʥʢʝ ʋʢʨʘʠʥʳ / ɸ.ɸ. ʂʦʪʚʠʮʢʘʷ, ʆ.ɺ. ʂʦʥʦʥʝʥʢʦ // ʄʘʪʝʨʠʘʣʳ 4-ʦʡ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʠʭ 

çʌʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʢʣʘʩʪʝʨ ʢʘʢ ʠʥʪʝʛʨʘʮʠʷ ʥʘʫʢʠ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘè, 9-16 ʘʧʨʝʣʷ 

2014 ʛ., ʛ. ɹʝʣʛʦʨʦʜ, ɹʝʣɻʋ ï ʉ. 13-15. 

2. ʄʥʫʰʢʦ ɿ.ʅ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʳʥʢʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ 

ʋʢʨʘʠʥʝ / ɿ.ʅ. ʄʥʫʰʢʦ, ʀ.ɺ. ʉʦʬʨʦʥʦʚʘ // ʇʨʦʚʠʟʦʨ. ï 1998. - ̄  23. ï ʉ. 15-16.  
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ɸʥʘʣʽʟ ʩʧʦʞʠʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʛʨʫʧʠ S01E ï ʧʨʦʪʠʛʣʘʫʢʦʤʥʽ ʧʨʝʧʘʨʘʪʠ ʪʘ ʤʽʦʪʠʯʥʽ ʟʘʩʦʙʠ 

ʂʦʪʚʽʮʴʢʘ ɸ.ɸ., ʇʘʩʪʫʭʦʚʘ ʆ.ɸ. 

ʂʘʬʝʜʨʘ ʩʦʮʽʘʣʴʥʦʾ ʬʘʨʤʘʮʽʾ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

socpharm@ukr.net 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ɺʆʆɿ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʩʣʽʧʦʪʠ ʻ ʛʣʘʫʢʦʤʘ, ʧʦʰʠʨʝʥʽʩʪʴ ʷʢʦʾ 

ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʩʝʨʝʜ ʦʩʽʙ ʧʦʭʠʣʦʛʦ ʪʘ ʩʪʘʨʝʯʦʛʦ ʚʽʢʫ. ɺʨʘʭʦʚʫʶʯʠ ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʜʦ 

ʜʝʤʦʛʨʘʬʽʯʥʦʛʦ ʩʪʘʨʽʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʨʘʟʦʤ ʟʽ ʟʥʘʯʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʥʘ ʬʘʨʤʘʢʦʪʝʨʘʧʽʶ ʪʘ 

ʯʘʩʪʦʶ ʥʝʤʦʞʣʠʚʽʩʪʶ ʧʘʮʽʻʥʪʘʤʠ ʧʦʭʠʣʦʛʦ ʪʘ ʩʪʘʨʝʯʦʛʦ ʚʽʢʫ ʤʘʪʠ ʘʜʝʢʚʘʪʥʫ ʪʘ ʜʦʩʪʫʧʥʫ 

ʣʽʢʘʨʩʴʢʫ ʜʦʧʦʤʦʛʫ ʡ ʬʘʨʤʘʮʝʚʪʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʛʣʘʫʢʦʤʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʩʪʽ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʱʝʟʘʟʥʘʯʝʥʝ, ʤʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʚ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ 

ʧʨʦʜʘʞʽʚ ʧʨʦʪʠʛʣʘʫʢʦʤʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʤʽʦʪʠʯʥʠʭ ʟʘʩʦʙʽʚ (ʇʇʄɿ) ʫ ʥʘʪʫʨʘʣʴʥʦʤʫ ʽ 

ʛʨʦʰʦʚʦʤʫ ʚʠʤʽʨʽ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʘ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʦʙʩʷʛʽʚ ʧʨʦʜʘʞʫ ʇʇʄɿ ʫ 

ʥʘʪʫʨʘʣʴʥʦʤʫ ʪʘ ʛʨʦʰʦʚʦʤʫ ʚʠʨʘʟʽ ʟʘ 2009-2012 ʨʨ. ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʤʠ ʚʠʢʦʨʠʩʪʘʥʦ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ, ʣʦʛʽʯʥʠʡ ʪʘ ʩʠʩʪʝʤʥʠʡ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʠʥʦʢ ʇʇʄɿ ʚ ʋʢʨʘʾʥʽ ʚʢʣʶʯʘʻ 

ʧôʷʪʴ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʛʨʫʧ: S01ɽɸ ï ʉʠʤʧʘʪʦʤʽʤʝʪʠʢʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʛʣʘʫʢʦʤʠ, S01ɽɺ ï 

ʇʘʨʘʩʠʤʧʘʪʦʤʽʤʝʪʠʢʠ, S01ɽʉ ï ɯʥʛʽʙʽʪʦʨʠ ʢʘʨʙʦʘʥʛʽʜʨʘʟʠ, S01ɽD ï ɹʣʦʢʘʪʦʨʠ ɓï

ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʽʚ, S01ɽɽ ï ɸʥʘʣʦʛʠ ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘ 

ʧʽʜʩʫʤʢʘʤʠ 2012 ʨ., ʦʙʩʷʛ ʘʧʪʝʯʥʠʭ ʧʨʦʜʘʞʽʚ ʇʇʄɿ ʧʝʨʝʚʠʱʠʚ 135 ʤʣʥ. ʛʨʥ. ʟʘ 3 726 387 

ʫʧʘʢʦʚʦʢ ʟ ʪʝʤʧʘʤʠ ʧʨʠʨʦʩʪʫ ʥʘ 45,07 % ʫ ʛʨʦʰʦʚʦʤʫ ʪʘ ʥʘ 11,08 % ʫ ʥʘʪʫʨʘʣʴʥʦʤʫ ʚʠʨʘʟʽ 

ʧʦʨʽʚʥʷʥʦ ʟ 2009 ʨ. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʱʦʜʦ ʧʦʭʦʜʞʝʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʜʘʥʦʛʦ ʩʝʛʤʝʥʪʫ ʧʦʢʘʟʘʚ, ʱʦ 

ʫ ʛʨʦʰʦʚʦʤʫ ʚʠʤʽʨʽ ʪʝʤʧʠ ʧʨʠʨʦʩʪʫ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ, ʷʢ ʧʨʝʧʘʨʘʪʽʚ ʚʽʪʯʠʟʥʷʥʦʛʦ, 

ʪʘʢ ʽ ʽʥʦʟʝʤʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟʙʽʣʴʰʠʣʠʩʷ ʥʘ 69,4 % ʪʘ ʥʘ 40,3 % ʚʽʜʧʦʚʽʜʥʦ. ɼʣʷ ʇʇʄɿ 

ʽʥʦʟʝʤʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʦʙʩʷʛ ʧʨʦʜʘʞʫ ʫ ʥʘʪʫʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʟʙʽʣʴʰʠʚʩʷ ʟ 1 370 003 ʰʪ. 

ʫ 2009 ʨ. ʜʦ 1 770 266 ʰʪ. ʫ 2012 ʨ. (22,61 %). ʈʘʟʦʤ ʟ ʪʠʤ, ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʡ ʥʝʛʘʪʠʚʥʽ ʟʤʽʥʠ 

ʜʠʥʘʤʽʢʠ ʧʨʦʜʘʞʽʚ ʚʽʪʯʠʟʥʷʥʠʭ ʇʇʄɿ ʚ ʥʘʪʫʨʘʣʴʥʦʤʫ ʚʠʨʘʟʽ. ʊʘʢ, ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʘʥʠʭ 

ʫʧʘʢʦʚʦʢ ʚʽʪʯʠʟʥʷʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʫ 2012 ʨ. ʟʤʝʥʰʠʣʘʩʴ ʥʘ 9,31 % ʧʦʨʽʚʥʷʥʦ ʟ 2009 ʨ. 

ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʇʇʄɿ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʣʽʜʝʨʦʤ ʟʘ 

ʦʙʩʷʛʘʤʠ ʧʨʦʜʘʞʽʚ ʫ ʛʨʦʰʦʚʠʭ ʦʜʠʥʠʮʷʭ ʟʘ ʧʽʜʩʫʤʢʘʤʠ 2012 ʨ. ʻ ʛʨʫʧʘ S01ɽɽ ï çɸʥʘʣʦʛʠ 

ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚè, ʩʧʦʞʠʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʷʢʦʾ ʟʘ ʧʝʨʽʦʜ 2009-2012 ʨʨ. ʟʙʽʣʴʰʠʣʦʩʴ ʙʽʣʴʰʝ 

ʥʽʞ ʚ ʜʚʘ ʨʘʟʠ ʪʘ ʩʪʘʥʦʚʠʪʴ 59 360 ʪʠʩ. ʛʨʥ. ʊʘʢʦʞ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʣʽʜʝʨʦʤ ʟʘ ʦʙʩʷʛʘʤʠ 

mailto:socpharm@ukr.net
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ʧʨʦʜʘʞʽʚ ʫ ʥʘʪʫʨʘʣʴʥʠʭ ʦʜʠʥʠʮʷʭ ʻ ʛʨʫʧʘ S01ɽD ï çɹʣʦʢʘʪʦʨʠ ɓïʘʜʨʝʥʦʨʝʮʝʧʪʦʨʽʚè. ʋ 

2012 ʨ. ʙʫʣʦ ʩʧʦʞʠʪʦ 1 551 775 ʫʧʘʢʦʚʦʢ ʧʨʝʧʘʨʘʪʽʚ ʮʽʻʾ ʛʨʫʧʠ, ʧʠʪʦʤʘ ʚʘʛʘ ʨʝʘʣʽʟʘʮʽʾ ʷʢʠʭ 

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʻʤʥʦʩʪʽ ʨʠʥʢʫ ʟʘʟʥʘʯʝʥʦʛʦ ʩʝʛʤʝʥʪʫ ʩʢʣʘʜʘʻ 57 % (ʪʘʙʣ.). 

ʊʘʙʣʠʮ ̫

ʈʽʢ 
ʆʙʩʷʛ ʧʨʦʜʘʞʽʚ ʚ 

ʫʧʘʢʦʚʢʘʭ, ʰʪ. 

ʇʨʠʨʽʩʪ 

ʧʨʦʜʘʞʽʚ, % 

ʆʙʩʷʛ ʧʨʦʜʘʞʽʚ 

ʚ ʪʠʩ. ʛʨʥ. 

ʇʨʠʨʽʩʪ 

ʧʨʦʜʘʞʽʚ, % 

S01ɽɸ ʉʠʤʧʘʪʦʤʽʤʝʪʠʢʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʛʣʘʫʢʦʤʠ 

2009 8 100  1 120  

2010 14 549 44,3 % 1 921 41,7 % 

2011 21 315 31,7 % 2 669 28,0 % 

2012 38 522 44,7 % 4 592 41,8 % 

S01ɽɺ ʇʘʨʘʩʠʤʧʘʪʦʤʽʤʝʪʠʢʠ 

2009 544 142  7 090  

2010 483 600 -11,1 % 7 206 1,6 % 

2011 412 416 -14,7 % 6 730 -6,6 % 

2012 369 089 -10,5 % 6 347 -5,7 % 

S01ɽʉ ɯʥʛʽʙʽʪʦʨʠ ʢʘʨʙʦʘʥʛʽʜʨʘʟʠ 

2009 263 308  16 854  

2010 272 913 3,5 % 17 986 6,3 % 

2011 259 087 -5,1 % 18 767 4,2 % 

2012 277 013 6,5 % 21 251 11,7 % 

S01ɽD ɹʣʦʢʘʪʦʨʠ ɓïʘʜʨʝʥʦʨʝʮʝʧʪʦʨʽʚ 

2009 1 439 493  22 888  

2010 1 463 829 1,7 % 23 899 4,2 % 

2011 1 447 727 -1,1 % 31 433 24,0 % 

2012 1 551 775 6,7 % 43 517 27,8 % 

S01ɽɽ ɸʥʘʣʦʛʠ ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚ 

2009 169 212  26 229  

2010 277 113 39,0 % 35 619 26,4 % 

2011 385 073 28,0 % 48 122 26,1 % 

2012 489 988 21,4 % 59 360 19,0 % 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʧʝʨʽʦʜ 

2009-2012 ʨʨ. ʦʙʩʷʛ ʧʨʦʜʘʞʽʚ ʇʇʄɿ ʷʢ ʚ ʥʘʪʫʨʘʣʴʥʠʭ, ʪʘʢ ʽ ʚ ʛʨʦʰʦʚʠʭ ʧʦʢʘʟʥʠʢʘʭ ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʠʚʩʷ, ʟʜʝʙʽʣʴʰʦʛʦ ʟʘ ʨʘʭʫʥʦʢ ʧʨʝʧʘʨʘʪʽʚ ʛʨʫʧʠ çɸʥʘʣʦʛʠ ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚè ʪʘ 

çɹʣʦʢʘʪʦʨʠ ɓïʘʜʨʝʥʦʨʝʮʝʧʪʦʨʽʚè.  

ʃʽʪʝʨʘʪʫʨʘ: 

1. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʘ ʩʠʩʪʝʤʘ çɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʋʢʨʘʾʥʠè ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://www.drlz.kiev.ua. 

2. ʂʦʤʧʝʥʜʠʫʤ 2009 ð ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ / ʇʦʜ ʨʝʜ. ɺ.ʅ. ʂʦʚʘʣʝʥʢʦ, ɸ.ʇ. 

ɺʠʢʪʦʨʦʚʘ. - ʂ.: ʄʆʈʀʆʅ, 2009. ï 2270 ʩ. 

3. ʂʦʪʚʠʮʢʘʷ ɸ.ɸ. ʇʨʦʙʣʝʤʘ ʩʪʘʨʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʋʢʨʘʠʥʝ ʠ ʈʦʩʩʠʠ / ɸ.ɸ. ʂʦʪʚʠʮʢʘʷ, ɸ.ɸ. 

ʇʘʩʪʫʭʦʚʘ // ɺʝʜʦʤʦʩʪʠ ɹʝʣɻʋ. ï 2013. ï ˉ 11 (154). ï ɺʳʧʫʩʢ 22/2. ï ʉ 5-9. 

4. ʅʝʩʪʝʨʦʚ ɸ.ʇ. ɻʣʘʫʢʦʤʘ: ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ / ɸ. ʇ. ʅʝʩʪʝʨʦʚ // 

ɺʝʩʪʥʠʢ ʦʬʪʘʣʴʤʦʣʦʛʠʠ. ï 2008. ï ˉ 1. ï ʉ. 3ï5.   

http://www.drlz.kiev.ua/
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ɺʠʚʯʝʥʥʷ ʛʦʩʪʨʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʩʫʭʦʛʦ ʝʢʩʪʨʘʢʪʫ ʪʨʘʚʠ ʣʴʦʥʢʫ ʟʚʠʯʘʡʥʦʛʦ 

ʂʨʫʪʩʴʢʠʭ ɸ. ɸ., ʊʠʱʝʥʢʦ ɯ.ʖ., ʐʝʚʮʦʚ ɯ.ɯ., ʂʠʩʣʠʯʝʥʢʦ ɺ. ʉ., ʆʤʝʣʴʯʝʥʢʦ ɿ. ɯ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

krutskih_ann@mail.ru 

 

ʐʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʴʦʥʢʫ ʟʚʠʯʘʡʥʦʛʦ ʚ ʥʘʨʦʜʥʽʡ ʤʝʜʠʮʠʥʽ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʙʘʛʘʪʴʦʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʟʫʤʦʚʠʣʦ ʧʨʦʚʝʜʝʥʥʷ ʚʩʝʙʽʯʥʦʛʦ ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʮʽʻʾ ʨʦʩʣʠʥʠ, 

ʦʜʝʨʞʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʦʪʨʠʤʘʥʥʷ ʥʘ ʾʭ ʦʩʥʦʚʽ ʩʫʭʦʛʦ ʝʢʩʪʨʘʢʪʫ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʚ ʧʦʜʘʣʴʰʦʤʫ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. ɸʣʝ ʩʧʦʯʘʪʢʫ ʥʘʤ ʙʫʣʦ ʥʝʦʙʭʽʜʥʦ ʚʠʚʯʠʪʠ 

ʧʠʪʘʥʥʷ ʥʝʰʢʽʜʣʠʚʦʩʪʽ ʝʢʩʪʨʘʢʪʫ. ɺʠʚʯʝʥʥʷ ʛʦʩʪʨʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʩʫʭʦʛʦ ʝʢʩʪʨʘʢʪʫ ʪʨʘʚʠ 

ʣʴʦʥʢʫ ʟʚʠʯʘʡʥʦʛʦ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʘʬʝʜʨʽ ʧʘʪʦʣʦʛʽʯʥʦʾ ʬʽʟʽʦʣʦʛʽʾ ʅʌʘʋ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʨʦʬ. 

ʂʦʥʦʥʝʥʢʦ ʅ.ʄ. 

ɺ ʜʦʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ, ʚʠʨʦʱʝʥʠʭ ʫ 

ʚʽʚʘʨʽʾ ʎʅɼʃ ʅʌʘʋ. ɺʩʽ ʧʽʜʜʦʩʣʽʜʥʽ ʪʚʘʨʠʥʠ ʫʪʨʠʤʫʚʘʣʠʩʴ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʩʘʥʽʪʘʨʥʠʭ ʫʤʦʚʘʭ. 

ʇʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʚʘʨʠʥʠ ʟʥʘʭʦʜʠʣʠʩʴ ʫ ʚʽʚʘʨʽʾ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 19-24Áʉ, ʚʦʣʦʛʦʩʪʽ ʥʝ 

ʙʽʣʴʰʝ 50%, ʧʨʠʨʦʜʥʦʤʫ ʩʚʽʪʣʦʚʦʤʫ ʨʝʞʠʤʽ çʜʝʥʴ-ʥʽʯè ʫ ʧʣʘʩʪʠʢʦʚʠʭ ʢʣʽʪʢʘʭ, ʥʘ 

ʟʙʘʣʘʥʩʦʚʘʥʦʤʫ ʭʘʨʯʦʚʦʤʫ ʨʘʮʽʦʥʽ. ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʚʘʨʠʥʠ ʧʨʦʡʰʣʠ 

ʘʢʣʽʤʘʪʠʟʘʮʽʶ ʚ ʫʤʦʚʘʭ ʢʽʤʥʘʪʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʪʷʛʦʤ 7 ʜʽʙ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʟʜʽʡʩʥʶʚʘʣʠ ʟʛʽʜʥʦ ʥʘʮʽʦʥʘʣʴʥʠʤ ñɿʘʛʘʣʴʥʠʤ ʝʪʠʯʥʠʤ ʧʨʠʥʮʠʧʘʤ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘ 

ʪʚʘʨʠʥʘʭò, ʷʢʽ ʫʟʛʦʜʞʫʶʪʴʩʷ  ʟ ʧʦʣʦʞʝʥʥʷʤʠ ñɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʧʦ ʟʘʭʠʩʪʫ ʭʨʝʙʝʪʥʠʭ 

ʪʚʘʨʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʮʽʣʝʡò. ʆʪʨʠʤʘʥʥʽ 

ʜʘʥʽ ʦʙʨʦʙʣʷʣʠ ʤʝʪʦʜʦʤ ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʧʨʠ ʨʽʚʥʽ ʜʦʩʪʦʚʽʨʥʦʩʪʽ p < 0,05. 

ɺʠʚʯʝʥʥʷ ʛʦʩʪʨʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʝʢʩʪʨʘʢʪʫ ʧʨʦʚʦʜʠʣʠ ʥʘ 18 ʙʽʣʠʭ ʤʠʰʘʭ ʚʘʛʦʶ 18-20 ʛ ʟʘ 

ʤʝʪʦʜʦʤ ʇʨʦʟʦʨʦʚʩʴʢʦʛʦ. ʉʫʭʠʡ ʝʢʩʪʨʘʢʪ ʣʴʦʥʢʫ ʟʚʠʯʘʡʥʦʛʦ, ʨʦʟʚʝʜʝʥʠʡ ʫ ʚʦʜʽ 

ʜʠʩʪʠʣʴʦʚʘʥʽʡ, ʚʠʚʯʘʣʠ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤʫ ʧʝʨʦʨʘʣʴʥʦʤʫ ʚʚʝʜʝʥʥʽ ʫ ʜʦʟʘʭ 1000 ʤʛ/ʢʛ, 2000 

ʤʛ/ʢʛ ʪʘ 5000 ʤʛ/ʢʛ. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʽʣʠʭ ʤʠʰʘʭ ʟ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ ʜʦʟ, ʩʪʘʚʠʣʠ ʟʘ 

ʩʚʦʶ ʮʽʣʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʪʽʚ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʩʪʫʧʝʥʶ ʚʘʞʢʦʩʪʽ ʪʘ ʥʘʚʽʪʴ 

ʣʝʪʘʣʴʥʠʭ ʚʠʧʘʜʢʽʚ. ʇʝʨʦʨʘʣʴʥʝ ʚʚʝʜʝʥʥʷ ʝʢʩʪʨʘʢʪʽʚ ʫ ʟʘʟʥʘʯʝʥʠʭ ʜʦʟʘʭ ʥʝ ʚʠʢʣʠʢʘʣʦ ʟʘʛʠʙʝʣʽ 

ʪʚʘʨʠʥ. ʋ ʚʩʽʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ ʪʚʘʨʠʥ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʝʢʩʪʨʘʢʪ, ʚʽʟʫʘʣʴʥʠʭ ʟʤʽʥ ʥʝ 

ʟʘʟʥʘʯʘʣʦʩʴ. ɺʠʟʥʘʯʝʥʥʷ ʃɼ50 ʜʣʷ ʤʠʰʝʡ ʥʝ ʚʠʜʘʻʪʴʩʷ ʤʦʞʣʠʚʠʤ. ʇʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʜʦʟʠ 

ʝʢʩʪʨʘʢʪʫ ʥʝʜʦʮʽʣʴʥʦ ʫ ʟʚ`ʷʟʢʫ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʪʦʢʩʠʯʥʦʩʪʽ ʚ ʜʦʟʽ 5000 ʤʛ/ʢʛ ʪʘ ʟʽ ʩʢʣʘʜʥʽʩʪʶ 

ʚʚʝʜʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʝʢʩʪʨʘʢʪʫ. ɻʨʫʥʪʫʶʯʠʩʴ ʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʝʰʢʽʜʣʠʚʽʩʪʴ ʝʢʩʪʨʘʢʪʽʚ ʣʴʦʥʢʫ ʟʚʠʯʘʡʥʦʛʦ ʪʘ ʡʦʛʦ ʥʘʣʝʞʥʦʩʪʽ ʜʦ 4 ʢʣʘʩʫ 

ʥʝʙʝʟʧʝʢʠ. 
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ʂʨʫʪʩʴʢʠʭ ʊ.ɺ., ʐʘʣʘʤʘʡ ɸ.ʉ.* 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

*ʅɺʎ çɹʦʨʱʘʛʽʚʩʴʢʠʡ ʭʽʤʽʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʟʘʚʦʜè, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

tv_krutskich@mail.ru 

 

ʇʨʠ ʧʨʦʤʠʩʣʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʦʜʥʽʻʶ ʽʟ ʚʘʞʣʠʚʠʭ ʚʠʤʦʛ ʻ 

ʧʨʦʚʝʜʝʥʥʷ ʧʦʩʪʘʜʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʟ 

ʤʝʪʦʶ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʷʢʦʩʪʽ ʚʠʨʦʙʣʝʥʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʡʦʛʦ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʧʨʦʪʷʛʦʤ ʪʝʨʤʽʥʫ ʧʨʠʜʘʪʥʦʩʪʽ. ɼʣʷ ʮʴʦʛʦ ʥʘ ʝʪʘʧʽ ʨʦʟʨʦʙʢʠ ʥʦʚʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ 

ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʯʽʪʢʽ, ʚʽʜʪʚʦʨʶʚʘʥʽ ʪʘ ʚʘʣʽʜʦʚʘʥʽ ʤʝʪʦʜʠʢʠ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʥʘ ʛʦʪʦʚʠʡ 

ʧʨʦʜʫʢʪ. 

ʅʘʤʠ ʧʨʦʚʝʜʝʥʘ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʷʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʘʣʴʪʘʙʦʨʫ ʫ ʩʢʣʘʜʽ ʪʘʙʣʝʪʦʢ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʜʽʣʽʚ ʧʨʦʝʢʪʫ ʘʥʘʣʽʪʠʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘ ʧʨʝʧʘʨʘʪ. ɼʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʘʙʣʝʪʢʠ ʘʣʴʪʘʙʦʨʫ ʦʪʨʠʤʘʥʽ ʤʝʪʦʜʦʤ ʧʨʷʤʦʛʦ ʧʨʝʩʫʚʘʥʥʷ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʨʝʘʢʮʽʡ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 20 ʪʘʙʣʝʪʦʢ ʘʣʴʪʘʙʦʨʫ ʨʦʟʪʠʨʘʣʠ ʫ ʬʘʨʬʦʨʦʚʽʡ ʩʪʫʧʮʽ ʽ 

ʨʝʪʝʣʴʥʦ ʧʝʨʝʤʽʰʫʚʘʣʠ. 

ʉʫʙʩʪʘʥʮʽʷ ʘʣʴʪʘʙʦʨʫ ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʤʽʰ ʤʦʥʦʤʝʨʥʠʭ, ʜʠʤʝʨʥʠʭ ʪʘ ʦʣʽʛʦʤʝʨʥʠʭ 

ʧʦʭʽʜʥʠʭ ʝʣʘʛʦʚʦʾ ʪʘ ʚʘʣʦʥʽʻʚʦʾ ʢʠʩʣʦʪ. ɼʫʙʠʣʴʥʽ ʨʝʯʦʚʠʥʠ ʽʜʝʥʪʠʬʽʢʫʚʘʣʠ ʟʘ ʨʝʘʢʮʽʻʶ ʟ 

ʞʝʣʘʪʠʥʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʩʫʙʩʪʘʥʮʽʾ ʟ 0,5 % ʨʦʟʯʠʥʫ ʞʝʣʘʪʠʥʫ 

ʫʪʚʦʨʶʚʘʚʩʷ ʦʩʘʜ ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʢʦʣʴʦʨʫ. ʍʘʨʘʢʪʝʨʥʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʝʣʘʛʦʚʫʶ ʢʠʩʣʦʪʫ ʻ 

ʫʪʚʦʨʝʥʥʷ ʯʝʨʚʦʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ, ʷʢʝ ʧʝʨʝʭʦʜʠʪʴ ʟ ʯʘʩʦʤ ʚ ʩʠʥʻ, ʧʨʠ ʨʝʘʢʮʽʾ 

ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʩʫʙʩʪʘʥʮʽʾ ʟ ʨʦʟʯʠʥʦʤ ʥʽʪʨʠʪʫ ʥʘʪʨʽʶ ʚ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʊʘʢʦʞ ʥʘʤʠ ʚʠʚʯʝʥʦ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʢʦʤʧʣʝʢʩʫ: ʨʅ ʨʦʟʯʠʥʫ, 

ʩʢʣʘʜʫ ʙʫʬʝʨʥʦʾ ʩʫʤʽʰʽ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ. ɺ ʧʨʠʩʫʪʥʦʩʪʽ ʘʮʝʪʘʪʥʦʛʦ ʙʫʬʝʨʫ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʘʮʝʪʘʪʫ ʥʘʪʨʽʶ ʪʘ ʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ, ʧʨʠ ʟʥʘʯʝʥʥʽ ʨʅ ʙʽʣʷ 5,3, ʟʥʘʯʝʥʥʷ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ 

ʚʠʭʦʜʠʪʴ ʥʘ ʧʣʘʪʦ ʡ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʩʪʽʡʥʠʤ ʧʨʦʪʷʛʦʤ ʯʘʩʫ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʧʦʩʠʣʶʻʪʴʩʷ ʟ ʯʘʩʦʤ, ʪʦʤʫ ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ 

ʫʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʫ, ʨʝʘʢʮʽʶ ʧʨʦʚʦʜʷʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 77Áʉ ï 82 Áʉ ʧʨʦʪʷʛʦʤ 40 ʭʚʠʣʠʥ. 

ɿʥʘʯʝʥʥʷ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʩʪʽʡʥʠʤ ʧʨʦʪʷʛʦʤ ʷʢ ʤʽʥʽʤʫʤ 90 ʭʚʠʣʠʥ. 

ʂʨʽʤ ʪʦʛʦ, ʥʘʤʠ ʙʫʣʦ ʚʠʚʯʝʥʦ ʚʧʣʠʚ ʢʽʣʴʢʦʩʪʽ ʨʝʘʛʝʥʪʫ ʥʘ ʪʦʯʥʽʩʪʴ ʪʘ ʧʨʘʚʠʣʴʥʽʩʪʴ 

ʚʠʟʥʘʯʝʥʥʷ ʝʣʘʛʦʪʘʥʠʥʽʚ ʚ ʩʫʙʩʪʘʥʮʽʾ ʡ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʤʽʥʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʝʘʛʝʥʪʫ ʚ 

ʽʥʪʝʨʚʘʣʽ ʚʽʜ 50 % ʜʦ 150 % ʚʽʜ ʢʽʣʴʢʦʩʪʽ, ʨʦʟʨʘʭʦʚʘʥʦʾ ʜʣʷ ʥʘʚʝʜʝʥʥʷ ʚ ʘʥʘʣʽʪʠʯʥʽʡ 

ʜʦʢʫʤʝʥʪʘʮʽʾ, ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʪʦʯʥʽʩʪʴ ʪʘ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ.  
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ʫ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ ʚ ʢʨʘʾʥʘʭ ʩʚʽʪʫ 

ʂʫʙʘʨʻʚʘ ɯ.ɺ., ɼʝʤʷʥʽʢ ʂ.ʆ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ.ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

socpharm@ukr.net 

 ɺʩʪʫʧ. ʅʘ ʩʴʦʛʦʜʥʽ ʚʠʚʯʝʥʥʷ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ  ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘʩʝʣʝʥʥʷ ʩʽʣʴʩʴʢʦʾ ʤʽʩʮʝʚʦʩʪʽ ʻ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʜʣʷ ʋʢʨʘʾʥʠ. ʅʝʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ 

ʨʦʟʚʠʪʢʫ ʪʘ ʨʦʟʤʽʱʝʥʥʷ ʘʧʪʝʯʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ (ɸʆ) ʫ ʚʽʪʯʠʟʥʷʥʽʡ ʩʠʩʪʝʤʽ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʨʠʟʚʝʣʠ ʜʦ ʪʦʛʦ, ʱʦ ʤʝʰʢʘʥʮʽ ʩʽʣʴʩʴʢʦʾ ʤʽʩʮʝʚʦʩʪʽ ʚʪʨʘʪʠʣʠ 

ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʷʢʽʩʥʫ ʪʘ ʩʚʦʻʯʘʩʥʫ ʬʘʨʤʘʮʝʚʪʠʯʥʫ ʜʦʧʦʤʦʛʫ [2]. 

 ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʟʘʟʥʘʯʝʥʝ, ʤʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʚ ʘʥʘʣʽʟ ʧʽʜʭʦʜʽʚ ʜʦ 

ʨʦʟʚʠʪʢʫ ʪʘ ʨʦʟʤʽʱʝʥʥʷ ɸʆ ʚ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ  ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʦʩʚʽʜʦʤ ʽʥʰʠʭ ʢʨʘʾʥ ʩʚʽʪʫ. 

 ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʩʠʩʪʝʤʥʦ-ʣʦʛʽʯʥʠʡ ʪʘ ʧʦʨʽʚʥʷʣʴʥʠʡ 

ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʟʘʨʫʙʽʞʥʦʛʦ ʜʦʩʚʽʜʫ ʟ ʧʠʪʘʥʴ 

ʦʨʛʘʥʽʟʘʮʽʾ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʫʩʽʭ ʻʚʨʦʧʝʡʩʴʢʠʭ 

ʜʝʨʞʘʚʘʭ ʽʩʥʫʶʪʴ ʯʽʪʢʽ ʧʨʘʚʠʣʘ ʦʨʛʘʥʽʟʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʘʧʪʝʢ, ʘ ʩʘʤʝ ʯʽʪʢʦ ʨʝʛʣʘʤʝʥʪʦʚʘʥʘ ʾʭ 

ʢʽʣʴʢʽʩʪʴ ʪʘ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʮʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ɺʧʨʦʚʘʜʞʝʥʦ 

ʧʨʠʥʮʠʧʠ ʨʦʟʚʠʪʢʫ ʡ ʨʦʟʤʽʱʝʥʥʷ ɸʆ, ʪʘʢʽ ʷʢ ʤʘʢʩʠʤʘʣʴʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ʜʦ ʥʘʩʝʣʝʥʥʷ, ʟʦʢʨʝʤʘ ʩʽʣʴʩʴʢʦʛʦ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʢʘʟʘʥʠʭ ʧʨʠʥʮʠʧʽʚ, ʧʽʜ ʯʘʩ 

ʨʦʟʤʽʱʝʥʥʷ ɸʆ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʦʨʤʠ ʧʽʰʦʭʽʜʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ, ʷʢʽ ʨʝʛʫʣʶʶʪʴ ʟʘʛʘʣʴʥʫ 

ʯʠʩʝʣʴʥʽʩʪʴ ʪʘ ʨʘʮʽʦʥʘʣʴʥʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ ʘʧʪʝʢ. ʋ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʢʦʞʥʦʾ ʦʢʨʝʤʦʾ 

ʜʝʨʞʘʚʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʦʨʤʠ ʧʽʰʦʭʽʜʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ ʤʽʞ ɸʆ, ʷʢʽ, ʷʢ ʧʨʘʚʠʣʦ, ʩʪʘʥʦʚʣʷʪʴ 

200-400 ʤʝʪʨʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʚʦʻʯʘʩʥʫ ʬʘʨʤʘʮʝʚʪʠʯʥʫ ʜʦʧʦʤʦʛʫ ʪʘ ʧʽʜʚʠʱʫʻ ʧʦʢʘʟʥʠʢʠ ʾʾ 

ʬʽʟʠʯʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ [1]. ʅʘʧʨʠʢʣʘʜ, ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ɯʩʧʘʥʽʾ, ʇʦʨʪʫʛʘʣʽʾ ʽ ʐʚʝʮʽʾ 

ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʤʽʥʽʤʘʣʴʥʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ɸʆ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰʝ ʥʽʞ 250 ʤʝʪʨʽʚ [3]. ɿ 

ʦʛʣʷʜʫ ʥʘ ʜʦʩʚʽʜ ʽʥʰʠʭ ʢʨʘʾʥ, ɸʆ ʩʽʣʴʩʴʢʦʾ ʤʽʩʮʝʚʦʩʪʽ ʜʦʮʽʣʴʥʦ ʨʦʟʤʽʱʫʚʘʪʠ ʫ ʣʽʢʫʚʘʣʴʥʦ-

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʢʣʘʜʘʭ, ʟʫʧʠʥʢʘʭ ʤʽʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʽʥ.  

ɺ ɭʚʨʦʧʽ ʜʦʩʪʫʧʥʽʩʪʴ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʛʘʨʘʥʪʫʻʪʴʩʷ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʥʷʤ 

ʥʦʨʤʘʪʠʚʫ ʢʽʣʴʢʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʷʢʫ ʤʘʻ ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʦʜʥʘ ɸʆ, ʱʦ ʦʙˇʨʫʥʪʦʚʫʻ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʽʜʢʨʠʪʪʷ ʥʦʚʠʭ ɸʆ ʟ ʧʦʨʷʜ ʽʩʥʫʶʯʠʤʠ, ʷʢ ʫ ʤʽʩʴʢʽʡ, ʪʘʢ ʽ ʫ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʷʭ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʯʠʩʝʣʴʥʽʩʪʴ ɸʆ ʚ ʪʘʢʠʭ ʢʨʘʾʥʘʭ, ʷʢ ʌʨʘʥʮʽʷ ʪʘ ɹʝʣʴʛʽʷ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʽʣʴʢʦʩʪʽ ʞʠʪʝʣʽʚ ʩʽʣʴʩʴʢʦʾ ʤʽʩʮʝʚʦʩʪʽ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰʝ 2 ʪʠʩ. ʞʠʪʝʣʽʚ. 

ʅʘʤʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʦʩʚʽʜ ʜʝʚôʷʪʠ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʽʣʴʢʦʩʪʽ  

ʥʘʩʝʣʝʥʥʷ ʪʘ ʨʦʟʤʽʱʝʥʥʷ ɸʆ ʚ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ ʡ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ 
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ʥʘʩʝʣʝʥʥʷ, ʷʢʝ ʩʢʣʘʜʘʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʜʥʫ ɸʆ, ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 1,2 ʪʠʩ. ʯʦʣ. ʫ ɻʨʝʮʽʾ ʜʦ 

17,2 ʪʠʩ. ʯʦʣ. ʫ ɼʘʥʽʾ  [1, 4]. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ  ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʜʥʫ ɸʆ ʢʨʘʾʥ 

ɭʚʨʦʧʠ ʩʢʣʘʜʘʻ 3,5-7 ʪʠʩ. ʦʩʽʙ. ɺ ʋʢʨʘʾʥʽ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʩʢʣʘʜʘʻ 2,8 ʪʠʩ. ʦʩʽʙ, ʱʦ ʻ 

ʥʘʡʥʠʞʯʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤ ʜʦʩʚʽʜʦʤ.  

ʈʘʟʦʤ ʟ ʪʠʤ, ʷʢ ʩʚʽʜʯʘʪʴ ʜʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʢʘʟʥʠʢʠ ʬʽʟʠʯʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʥʘ ʞʘʣʴ, ʟʘʣʠʰʘʶʪʴʩʷ ʚʢʨʘʡ ʥʠʟʴʢʠʤʠ. 

ʊʘʢʘ ʪʝʥʜʝʥʮʽʷ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʧʦʷʩʥʶʻʪʴʩʷ ʧʝʨʰ ʟʘ ʚʩʝ ʚʽʜʩʫʪʥʽʩʪʶ ʟʘʢʨʽʧʣʝʥʠʭ ʥʘ 

ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʨʽʚʥʽ ʥʦʨʤ ʧʽʰʦʭʽʜʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʚʠʥʫʪʦʶ 

ʤʝʨʝʞʝʶ ɸʆ ʥʘ ʩʝʣʽ ʪʘ ʫ ʩʝʣʠʱʘʭ ʤʽʩʴʢʦʛʦ ʪʠʧʫ. 

ɺʠʩʥʦʚʦʢ. ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʟʘʟʥʘʯʝʥʝ ʪʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʥʜʝʥʮʽʡ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ ʱʦʜʦ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʚʠʪʢʫ ʪʘ ʨʦʟʤʽʱʝʥʥʷ ɸʆ ʚ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ, 

ʥʝʦʙʭʽʜʥʠʤ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʦʨʤ ʧʽʰʦʭʽʜʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ ɸʆ ʫ ʤʽʩʴʢʽʡ ʪʘ ʩʽʣʴʩʴʢʽʡ 

ʤʽʩʮʝʚʦʩʪʷʭ, ʘ ʩʘʤʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʦʨʤʘʪʠʚʫ ʢʽʣʴʢʦʩʪʽ  ʞʠʪʝʣʽʚ ʩʽʣ ʪʘ ʩʝʣʠʱ, ʱʦ ʦʙʩʣʫʛʦʚʫʻ 

ʦʜʥʘ ɸʆ. ʊʘʢʦʞ ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʠʤ ʥʘ ʥʘʰʫ ʜʫʤʢʫ ʻ ʟʘʢʦʥʦʜʘʚʯʝ ʟʘʢʨʽʧʣʝʥʥʷ ʜʘʥʠʭ 

ʥʦʨʤʘʪʠʚʽʚ ʜʣʷ ʤʝʰʢʘʥʮʽʚ ʩʽʣʴʩʴʢʦʾ ʤʽʩʮʝʚʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʠʪʴ  ʧʽʜʚʠʱʠʪʠ ʧʦʢʘʟʥʠʢʠ 

ʜʦʩʪʫʧʥʦʩʪʽ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘ ʩʧʨʠʷʪʠʤʝ ʬʦʨʤʫʚʘʥʥʶ ʢʦʥʢʫʨʝʥʪʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʫ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʩʝʢʪʦʨʽ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. 
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4. Albertone G. European business Facts and fi gures / G. Albertone, S. Allen, A. Fink // 

European Communities. ï 2006. ï ʈ. 56. 
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ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʩʢʣʘʜʫ ʢʘʧʩʫʣ çɺʝʥʦʪʦʥ-ʢʘʧʩè 

ʂʫʮʝʥʢʦ ʉ.ɸ. 

ʂʘʬʝʜʨʘ ʟʘʚʦʜʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

z1503k@yandex.ru 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʛʨʘʥʫʣ ʟʽ ʩʢʣʘʜʥʦʶ ʥʘʩʪʦʡʢʦʶ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʜʦʧʦʤʽʞʥʽ 

ʨʝʯʦʚʠʥʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʫʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ. 

ʉʝʨʝʜ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʦʙʨʘʪʠ ʪʘʢʽ, ʷʢʽ ʤʘʣʠ ʙ ʚʝʣʠʢʫ ʧʠʪʦʤʫ 

ʧʦʚʝʨʭʥʶ. ʊʦʤʫ ʥʘʤʠ ʙʫʣʠ ʦʙʨʘʥʽ ʢʨʦʭʤʘʣʴ ʢʘʨʪʦʧʣʷʥʠʡ, ʩʠʣʽʢʘʪʠʟʦʚʘʥʘ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʘ 

ʮʝʣʶʣʦʟʘ (ProSolv), ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʘ ʮʝʣʶʣʦʟʘ (ʄʂʎ), ʤʘʛʥʽʶ ʢʘʨʙʦʥʘʪ ʦʩʥʦʚʥʠʡ. ɺʠʙʽʨ 

ʩʘʤʝ ʮʠʭ ʨʝʯʦʚʠʥ ʙʫʚ ʦʙʫʤʦʚʣʝʥʠʡ ʾʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ: ʧʠʪʦʤʦʶ ʧʦʚʝʨʭʥʝʶ 

ʪʘ ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʢ, ʨʦʟʯʠʥʥʽʩʪʶ ʚ ʝʪʘʥʦʣʽ ʪʘ ʚʦʜʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʟʘ 

ʟʘʛʘʣʴʥʦʚʽʜʦʤʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ɼʌʋ [1]. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʩʽ ʟʨʘʟʢʠ, ʷʢʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʥʘʣʝʞʘʪʴ ʜʦ 

ʤʦʥʦʜʠʩʧʝʨʩʥʠʭ ʩʠʩʪʝʤ ʟ ʨʦʟʤʽʨʦʤ ʯʘʩʪʠʥʦʢ ʚ ʩʝʨʝʜʥʴʦʤʫ 10 ï 20 ʤʢʤ. ʅʘʡʙʽʣʴʰʽ ʟʘ 

ʨʦʟʤʽʨʦʤ ʯʘʩʪʠʥʢʠ ʤʘʻ ʤʘʛʥʽʡ ʢʘʨʙʦʥʘʪ ʦʩʥʦʚʥʠʡ ï 10 ï 50 ʤʢʤ. ɿʘ ʮʠʤ ʧʘʨʘʤʝʪʨʦʤ ʡʦʛʦ 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʧʦʣʽʜʠʩʧʝʨʩʥʦʛʦ ʧʦʨʦʰʢʫ. ʄʘʛʥʽʶ ʢʘʨʙʦʥʘʪ ʦʩʥʦʚʥʠʡ ʪʘ ʢʨʦʭʤʘʣʴ 

ʢʘʨʪʦʧʣʷʥʠʡ ʤʘʶʪʴ ʥʝʟʥʘʯʥʫ ʯʘʩʪʠʥʫ (ʜʦ 5 %) ʯʘʩʪʠʥʦʢ ʨʦʟʤʽʨʦʤ ʚʽʜ 1 ʤʤ ʜʦ 2 ʤʤ. ɺʩʽ ʽʥʰʽ 

ʧʦʨʦʰʢʠ ʤʘʶʪʴ ʨʦʟʤʽʨ ʯʘʩʪʠʥʦʢ ʚ ʟʘʟʥʘʯʝʥʦʤʫ ʽʥʪʝʨʚʘʣʽ. ʅʘʷʚʥʽʩʪʴ ʽʥʰʠʭ ʬʨʘʢʮʽʡ ʤʦʞʝ 

ʩʧʨʠʷʪʠʤʝ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʥʘʩʪʦʡʢʠ ʫ ʤʘʩʽ ʜʣʷ ʽʥʢʘʧʩʫʣʶʚʘʥʥʷ. ɿʥʘʯʝʥʥʷ ʧʠʪʦʤʦʾ 

ʧʦʚʝʨʭʥʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʨʷʜʫ ʢʨʦʭʤʘʣʴ ʢʘʨʪʦʧʣʷʥʠʡ-ʤʘʛʥʽʶ ʢʘʨʙʦʥʘʪ ʦʩʥʦʚʥʠʡ-ʄʂʎ-

ProSolv. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʢʨʘʱʫ ʟʜʘʪʥʽʩʪʴ ʟʨʘʟʢʽʚ ʧʦʭʽʜʥʠʭ 

ʮʝʣʶʣʦʟʠ ʘʙʩʦʨʙʫʚʘʪʠ ʨʽʜʠʥʫ ʥʽʞ ʢʨʦʭʤʘʣʴ ʢʘʨʪʦʧʣʷʥʠʡ ʪʘ ʤʘʛʥʽʶ ʢʘʨʙʦʥʘʪ ʦʩʥʦʚʥʠʡ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʣʠʥʥʦʩʪʽ ʙʝʟ ʜʽʾ ʚʽʙʨʘʮʽʾ ʧʦʢʘʟʘʣʦ, ʚʠʩʦʢʠʡ ʧʦʢʘʟʥʠʢ ʧʣʠʥʥʦʩʪʽ ʤʘʶʪʴ ʟʨʘʟʢʠ 

ʢʨʦʭʤʘʣʶ ʢʘʨʪʦʧʣʷʥʦʛʦ ʪʘ ProSolv. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʥʘʩʠʧʥʦʾ ʛʫʩʪʠʥʠ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʽʥʽʤʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʫʩʘʜʢʠ ʤʘʻ ʢʨʦʭʤʘʣʴ ʢʘʨʪʦʧʣʷʥʠʡ ï 0,175, ʘ 

ʤʘʢʩʠʤʘʣʴʥʫ ʄʂʎ ï 0,845. ʎʽ ʧʦʢʘʟʥʠʢʠ ʥʘʧʨʷʤʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʽʜʩʪʘʥʽ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ 

ʧʦʨʦʰʢʽʚ ʽ ʤʦʞʫʪʴ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʾʭ ʥʘʩʠʧʥʠʡ ʦʙ'ʻʤ ʪʘ ʩʠʣʫ ʟʯʝʧʣʝʥʥʷ ʤʽʞ ʥʠʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʭʽʜʥʽ ʮʝʣʶʣʦʟʠ  

- ʄʂʎ ʪʘ ProSolv. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ɼʝʨʞʘʚʥʘ ʌʘʨʤʘʢʦʧʝʷ ʋʢʨʘʾʥʠ / ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çʅʘʫʢʦʚʦ-ʝʢʩʧʝʨʪʥʠʡ 

ʬʘʨʤʘʢʦʧʝʡʥʠʡ ʮʝʥʪʨè. ï 1-ʝ ʚʠʜ., ʜʦʧʦʚ. 2. ï ʍ.: ʈɯʈɽɻ, 2008. ï 620 ʩ. 
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ʃʝʚʘʯʢʦʚʘ ʖ.ɺ., ʃʽʪʚʽʥʦʚʘ ʆ.ʄ. 

ʂʘʬʝʜʨʘ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

lejuva@mail.ru 

ʉʝʨʝʜ ʫʩʽʭ ʚʽʨʫʩʥʠʭ ʽʥʬʝʢʮʽʡ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʻ ʛʝʨʧʝʪʠʯʥʘ ʽʥʬʝʢʮʽʷ. ɻʝʥʽʪʘʣʴʥʠʡ 

ʛʝʨʧʝʩ (ɻɻ) ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʩʦʮʽʘʣʴʥʦ-ʟʥʘʯʫʱʠʭ ʧʨʦʙʣʝʤ ʫ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ 

ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʽʚ, ʘʢʫʰʝʨʽʚ-ʛʽʥʝʢʦʣʦʛʽʚ, ʫʨʦʣʦʛʽʚ. ɺʽʨʫʩʘʤʠ ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʫ ʽʥʬʽʢʦʚʘʥʦ 

65-90 % ʜʦʨʦʩʣʦʛʦ ʪʘ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʧʣʘʥʝʪʠ. ʅʘʡʙʽʣʴʰ ʚʠʩʦʢʘ ʟʘʭʚʦʨʶʚʘʥʥʽʩʪʴ ʥʘ ɻɻ 

ʨʝʻʩʪʨʫʻʪʴʩʷ ʫ ʚʽʢʦʚʦʤʫ ʧʝʨʽʦʜʽ  20-29 ʨʦʢʽʚ, ʜʨʫʛʠʡ ʧʽʢ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ 35-40 ʨʦʢʽʚ [1]. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʪʝʨʘʧʽʾ ɻɻ ʻ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʽʚ ʝʧʽʪʝʣʽʟʘʮʽʾ, ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʨʝʮʠʜʠʚʽʚ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʧʝʨʽʦʜʫ ʨʝʤʽʩʽʾ.. ʇʨʝʧʘʨʘʪʘʤʠ ʚʠʙʦʨʫ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ɺʇɻ ʻ 

ʧʨʦʪʠʚʦʚʽʨʫʩʥʽ ʃɿ, ʦʙôʻʜʥʘʥʽ ʪʝʨʤʽʥʦʤ çʮʠʢʣʦʚʽʨʠè. ʉʝʨʝʜ ʧʨʦʪʠʚʽʨʫʩʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ 

ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʣʽʢʘʨʽ ʧʨʠʟʥʘʯʘʶʪʴ ʘʮʠʢʣʦʚʽʨ, ʘ ʪʘʢʦʞ ʧʨʝʧʘʨʘʪʠ 2-ʛʦ ʧʦʢʦʣʽʥʥʷ: 

ʚʘʣʘʮʠʢʣʦʚʽʨ ʽ ʬʘʤʮʠʢʣʦʚʽʨ  [2,3]. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʪʠʚʽʨʫʩʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ɻɻ. ʅʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʧʨʦʪʠʚʽʨʫʩʥʠʭ ʣʽʢʽʚ ʚ ʋʢʨʘʾʥʽ ʧʨʝʜʩʪʘʚʣʝʥʦ 14 

ʢʨʘʾʥ-ʚʠʨʦʙʥʠʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ, ʈʦʩʽʷ, ɯʥʜʽʷ, ʉʐɸ, ʅʽʤʝʯʯʠʥʘ, ʉʣʦʚʝʥʽʷ. ʉʝʨʝʜ ʧʝʨʝʣʽʢʫ 

ʧʨʦʧʦʟʠʮʽʡ ʧʨʦʪʠʚʽʨʫʩʥʠʭ ʧʨʝʧʘʨʘʪʽʚ  (ʨʽʟʥʠʭ ʬʦʨʤ ʽ ʜʦʟʫʚʘʥʴ), ʤʘʡʞʝ 52 % ʧʨʠʧʘʜʘʻ ʥʘ 

ʧʨʝʧʘʨʘʪʠ ʩʠʩʪʝʤʥʦʾ ʜʽʾ; 40 % - ʥʘ ʽʤʫʥʦʤʦʜʫʣʶʶʯʽ ʧʨʝʧʘʨʘʪʠ; ʙʣʠʟʴʢʘ 8 %  ʥʘ ʧʨʝʧʘʨʘʪʠ 

ʤʽʩʮʝʚʦʾ ʜʽʾ. ɼʣʷ ʣʽʢʫʚʘʥʥʷ ʧʨʦʪʠʚʽʨʫʩʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʣʽʢʘʨʩʴʢʽ 

ʬʦʨʤʠ:  ʪʘʙʣʝʪʢʠ (49,8 %), ʧʦʨʦʰʢʠ (4,4 % ), ʨʦʟʯʠʥʠ ʜʣʷ ʽʥËʝʢʮʽʡ ( 28,5 %), ʤʘʟʽ, ʢʨʝʤʠ (14,1 

%), ʩʫʧʦʟʠʪʦʨʽʾ (3,2 %)  [4]. ʊʦʙʪʦ, ʘʩʦʨʪʠʤʝʥʪ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ ʤʽʩʮʝʚʦʾ ʜʽʾ ʻ ʥʝʟʥʘʯʥʠʤ. 

 ʆʪʞʝ,  ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʢʦʤʙʽʥʦʚʘʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʧʨʦʪʠʚʽʨʫʩʥʦʾ ʜʽʾ ʫ ʬʦʨʤʽ 

ʩʫʧʦʟʠʪʦʨʽʾʚ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʛʽʥʝʢʦʣʦʛʽʾ ʻ ʘʢʪʫʘʣʴʥʦʶ. 
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ʇʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʥʘ ʦʩʥʦʚʽ ʢʠʩʣʦʪʠ ʙʫʨʰʪʠʥʦʚʦʾ, 

ʢʠʩʣʦʪʠ ʘʩʢʦʨʙʽʥʦʚʦʾ ʪʘ ʨʫʪʠʥʫ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʛʨʠʧʫ ʪʘ ɻʈɺɯ 

ʃʝʣʝʢʘ ʄ.ɺ., ɿʘʣʽʩʴʢʘ ʆ.ʄ. 

ʂʘʬʝʜʨʘ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʝʢʦʥʦʤʽʢʠ ʬʘʨʤʘʮʽʾ ʟ ʪʝʭʥʦʣʦʛʽʻʶ ʣʽʢʽʚ ɼɺʅɿ ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ 

ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯ.ʗ. ɻʦʨʙʘʯʝʚʩʴʢʦʛʦ, ʤ. ʊʝʨʥʦʧʽʣʴ, ʋʢʨʘʾʥʘ 

ʂʘʬʝʜʨʘ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʝʢʦʥʦʤʽʢʠ ʬʘʨʤʘʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ ʬʘʢʫʣʴʪʝʪʫ 

ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɼʘʥʠʣʘ 

ɻʘʣʠʮʴʢʦʛʦ, ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

leleka-71@mail.ru 

ɿʘ ʦʮʽʥʢʘʤʠ ɺʆʆɿ, ʚʽʜ ʝʧʽʜʝʤʽʾ ʛʨʠʧʫ ʱʦʨʽʯʥʦ ʩʪʨʘʞʜʘʻ 5-15% ʥʘʩʝʣʝʥʥʷ, ʚʽʜ 3 ʜʦ 5 

ʤʣʥ ï ʮʝ ʚʘʞʢʽ ʚʠʧʘʜʢʠ. ɺ ʧʝʨʽʦʜ ʝʧʽʜʝʤʽʾ ʛʨʠʧʫ (2009-2010 ʨʦʢʠ) 17% ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ 

ʭʚʦʨʽʣʦ ʛʨʠʧʦʤ. 

ɻʦʣʦʚʥʦʶ ʣʘʥʢʦʶ ʚ ʧʘʪʦʛʝʥʝʟʽ ʛʨʠʧʫ ʻ ʫʨʘʞʝʥʥʷ ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʝ ʚʠʥʠʢʘʻ 

ʚʥʘʩʣʽʜʦʢ ʪʦʢʩʠʯʥʦʾ ʜʽʾ ʚʽʨʫʩʫ ʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʧʨʦʥʠʢʥʦʩʪʽ ʩʫʜʠʥ, ʣʘʤʢʽʩʪʶ ʾʭ 

ʩʪʽʥʦʢ, ʧʦʨʫʰʝʥʥʷʤ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ. ʇʘʜʽʥʥʷ ʪʦʥʫʩʫ ʜʨʽʙʥʠʭ ʩʫʜʠʥ ʽ ʧʽʜʚʠʱʝʥʥʷ ʾʭ 

ʧʨʦʥʠʢʥʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʨʘʥʥʽʭ ʟʤʽʥ ʚ ʣʝʛʝʥʷʭ: ʥʘʙʨʷʢʫ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ ʽ 

ʤʥʦʞʠʥʥʠʭ ʢʨʦʚʦʚʠʣʠʚʽʚ ʚ ʘʣʴʚʝʦʣʠ ʽ ʽʥʪʝʨʩʪʠʮʽʡ ʣʝʛʝʥʴ.  

ɺʽʜʦʤʠʡ ʣʽʢʘʨʩʴʢʠʡ ʟʘʩʽʙ ʥʘ ʦʩʥʦʚʽ ʨʫʪʠʥʫ ʪʘ ʢʠʩʣʦʪʠ ʘʩʢʦʨʙʽʥʦʚʦʾ çɸʩʢʦʨʫʪʠʥè 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʤʝʜʠʮʠʥʽ ʷʢ ʢʘʧʽʣʷʨʦʟʤʽʮʥʶʶʯʠʡ ʟʘʩʽʙ. [5] 

ʈʫʪʠʥ ʨʘʟʦʤ ʟ ʘʩʢʦʨʙʽʥʦʚʦʶ ʢʠʩʣʦʪʦʶ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʭ ʧʨʦʮʝʩʘʭ, ʤʘʻ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʟʘʧʦʙʽʛʘʻ ʦʢʠʩʣʝʥʥʶ ʽ ʩʧʨʠʷʻ ʜʝʧʦʥʫʚʘʥʥʶ ʘʩʢʦʨʙʽʥʦʚʦʾ 

ʢʠʩʣʦʪʠ ʚ ʪʢʘʥʠʥʘʭ. ʆʙʠʜʚʘ ʢʦʤʧʦʥʝʥʪʠ ʟʤʽʮʥʶʶʪʴ ʩʫʜʠʥʥʫ ʩʪʽʥʢʫ ʪʘ ʟʤʝʥʰʫʶʪʴ 

ʧʨʦʥʠʢʥʽʩʪʴ ʽ ʣʘʤʢʽʩʪʴ ʢʘʧʽʣʷʨʽʚ. 

ɼʦʜʘʚʘʥʥʷ ʢʠʩʣʦʪʠ ʙʫʨʰʪʠʥʦʚʦʾ ʜʦ ʩʢʣʘʜʫ ʚʽʜʦʤʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ, ʜʽʷ ʷʢʦʾ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʤʦʙʽʣʽʟʘʮʽʶ ʝʥʜʦʛʝʥʥʠʭ ʤʘʢʨʦʝʛʨʽʯʥʠʭ ʩʧʦʣʫʢ ʩʧʨʠʷʻ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʟʘʛʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʽʜʚʠʱʝʥʥʶ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʽʜʦʤʦʛʦ 

ʟʘʩʦʙʫ, ʘ ʦʪʞʝ ʣʽʢʫʚʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʝʧʘʨʘʪʫ ʚ ʮʽʣʦʤʫ. ʅʦʚʠʟʥʘ ʜʦʩʣʽʜʞʝʥʴ 

ʧʽʜʪʚʝʨʜʞʝʥʘ ʧʘʪʝʥʪʦʤ ʥʘ ʚʠʥʘʭʽʜ [6] 

ʂʠʩʣʦʪʘ ʙʫʨʰʪʠʥʦʚʘ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩʠ ʘʜʘʧʪʘʮʽʾ ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ 

ʦʨʛʘʥʠ ʽ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʛʨʠʧ ʪʘ ɻʈɺɯ. [4] 

ʋ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘʤʠ ʚʠʚʯʝʥʦ ʪʝʭʥʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ ʪʘʙʣʝʪʦʢ ʥʘ 

ʦʩʥʦʚʽ ʢʠʩʣʦʪʠ ʙʫʨʰʪʠʥʦʚʦʾ, ʢʠʩʣʦʪʠ ʘʩʢʦʨʙʽʥʦʚʦʾ ʪʘ ʨʫʪʠʥʫ ʽ ʚʠʚʯʝʥʦ ʤʝʪʦʜʠʢʠ ʘʥʘʣʽʟʫ 

ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʩʢʣʘʜʽ ʪʘʙʣʝʪʦʢ [1-3]. 
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ʅʘʤʠ ʚʠʚʯʘʻʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ (ʪʘʙʣʝʪʦʢ, ʢʘʧʩʫʣ) ʥʘ 

ʦʩʥʦʚʽ ʢʠʩʣʦʪʠ ʙʫʨʰʪʠʥʦʚʦʾ, ʢʠʩʣʦʪʠ ʘʩʢʦʨʙʽʥʦʚʦʾ ʪʘ ʨʫʪʠʥʫ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ 

ʛʨʠʧʫ ʪʘ ɻʈɺɯ. 
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ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʚʽʪʯʠʟʥʷʥʦʤʫ ʨʦʩʣʠʥʥʠʮʪʚʽ 

ʃʠʩʶʢ ʈ.ʄ. 

ʂʘʬʝʜʨʘ ʬʘʨʤʘʢʦʛʥʦʟʽʾ ʪʘ ʙʦʪʘʥʽʢʠ 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ, 

ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

pharmacognosy.org.ua@ukr.net 

 

ʅʘʥʦʪʝʭʥʦʣʦʛʽʷ ð ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ ʽ ʧʨʠʡʦʤʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʨʝʯʦʚʠʥʦʶ ʥʘ ʘʪʦʤʘʨʥʽʡ ʰʢʘʣʽ ʚʽʜʩʪʘʥʝʡ ʪʘ ʢʦʥʪʨʦʣʴʦʚʘʥʦ ʩʪʚʦʨʶʚʘʪʠ 

 ̔ʤʦʜʠʬʽʢʫʚʘʪʠ ʦʙôʻʢʪʠ ʟ ʨʦʟʤʽʨʦʤ ʤʝʥʰʝ 100 ʥʤ, ʭʦʯʘ ʙ ʚ ʦʜʥʦʤʫ ʚʠʤʽʨʶʚʘʥʥʽ, ʽ, 

ʷʢ ʨʝʟʫʣʴʪʘʪ, ʦʪʨʠʤʫʚʘʪʠ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʽ ʷʢʦʩʪʽ [2].   

ɼʣʷ ʥʘʰʦʾ ʢʨʘʾʥʠ ʻ ʘʢʪʫʘʣʴʥʠʤ ʚʠʧʫʩʢ ʰʠʨʦʢʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʤʽʢʨʦʜʦʙʨʠʚ ʟʽ 

ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʚʤʽʩʪʦʤ ʝʣʝʤʝʥʪʽʚ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʛʦ 

ʧʨʦʜʫʢʪʫ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʧʦʞʠʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ 

ʧʨʦʙʣʝʤʠ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʧʨʝʧʘʨʘʪʽʚ ʫ ʨʦʩʣʠʥʥʠʮʪʚʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ 

ʙʝʟʧʝʯʥʦʾ ʪʘ ʧʦʞʠʚʥʦʾ ʧʨʦʜʫʢʮʽʾ [1].   

. ʋ ʨʦʩʣʠʥʥʠʮʪʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʧʨʝʧʘʨʘʪʽʚ ʷʢ ʤʽʢʨʦʜʦʙʨʠʚ, ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʽ ʟʙʽʣʴʰʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ (ʚ ʩʝʨʝʜʥʴʦʤʫ ʚ 1,5-

2 ʨʘʟʠ) ʤʘʡʞʝ ʫʩʽʭ ʧʨʦʜʦʚʦʣʴʯʠʭ (ʢʘʨʪʦʧʣʷ, ʟʝʨʥʦʚʽ, ʦʚʦʯʝʚʽ ʡ ʧʣʦʜʦʚʦ- ʷʛʽʜʥʽ) ʪʘ ʪʝʭʥʽʯʥʠʭ 

(ʙʘʚʦʚʥʠʢ, ʣʴʦʥ) ʢʫʣʴʪʫʨ [1], ʚʝʜʝ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ ʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʥʝʩʝʥʥʷ 

ʤʘʢʨʦʜʦʙʨʠʚ, ʧʨʠʩʢʦʨʝʥʥʷ ʬʦʪʦʩʠʥʪʝʟʫ ʨʦʩʣʠʥ,  ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʟʥʘʯʥʦʾ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ. ʅʘʥʦʧʨʝʧʘʨʘʪʠ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʪʦʢʩʠʯʥʦʩʪʽ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʘʩʦʨʪʠʤʝʥʪ ʤʽʢʨʦʜʦʙʨʠʚ ʪʘ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʨʦʩʣʠʥ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ 

ʚʽʪʯʠʟʥʷʥʦʤʫ ʨʠʥʢʫ, ʱʦ ʚʠʛʦʪʦʚʣʝʥʽ ʥʘ ʦʩʥʦʚʽ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʝʟʥʘʯʥʠʤ; 

ʩʝʨʝʜ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʘʥʦʛʦ ʢʣʘʩʫ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ɸʣʴʬʘ-ʅʘʥʦ-ɻʨʦʫ, Nano-Gro, 

ʅʘʥʦʤʽʢʩ, ʅʘʥʦ-ʄʽʥʝʨʘʣʽʩ ʪʘ ʜʝʷʢʽ ʽʥ.   

 ɺʠʱʝʥʘʚʝʜʝʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʤʽʢʨʦʜʦʙʨʠʚ ʪʘ 

ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʨʦʩʣʠʥ, ʦʪʨʠʤʘʥʠʭ ʤʝʪʦʜʦʤ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ, ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʣʽʢʘʨʩʴʢʠʭ 

ʨʦʩʣʠʥ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʚʨʦʞʘʡʥʦʩʪʽ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʦʙʩʷʛʽʚ ʣʽʢʘʨʩʴʢʦʾ 

ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʜʣʷ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʛʘʣʫʟʽ. 
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HR-ʙʨʝʥʜʠʥʛ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ 

ʃʫʢʘʰʦʚʘ ʄ.ʄ., ʆʣʴʭʦʚʩʴʢʘ ɸ.ɹ., ʈʠʞʦʚʘ ʆ.ɺ. 

ʂʘʬʝʜʨʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʤʘʨʢʝʪʠʥʛʫ ʪʘ ʤʝʥʝʜʞʤʝʥʪʫ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

lukashova.93@mail.ru 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʬʦʨʤʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʽʤʽʜʞʫ ʨʦʙʦʪʦʜʘʚʮʷ ʻ HR-ʙʨʝʥʜʠʥʛ. ʅR-

ʙʨʝʥʜʠʥʛ ï ʮʝ ʙʽʟʥʝʩ-ʢʦʥʮʝʧʮʽʷ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʷʜ ʧʨʦʛʨʘʤ ʱʦʜʦ ʟʘʣʫʯʝʥʥʷ ʥʘʡʢʨʘʱʠʭ 

ʬʘʭʽʚʮʽʚ ʫ ʩʚʦʾʡ ʛʘʣʫʟʽ, ʫʪʨʠʤʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʪʘ ʩʪʚʦʨʝʥʥʷ ʫ ʥʠʭ ʚʧʝʚʥʝʥʦʩʪʽ 

ʚ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʥʘʡʚʠʱʫ ʮʽʥʥʽʩʪʴ ʜʣʷ ʢʦʤʧʘʥʽʾ. ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʚ 

ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʚʞʝ ʨʦʙʦʪʦʜʘʚʝʮʴ ʙʦʨʝʪʴʩʷ ʟʘ ʥʘʡʢʨʘʱʠʭ, ʧʨʦʬʝʩʽʡʥʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, 

ʜʘʥʠʡ ʥʘʧʨʷʤʦʢ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ.  

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ 

ʷʢ ʨʦʙʦʪʦʜʘʚʮʽʚ ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ ʨʠʥʢʫ ʩʝʨʝʜ ʩʪʫʜʝʥʪʩʴʢʦʾ ʛʨʦʤʘʜʩʴʢʦʩʪʽ. ɿ ʮʽʻʶ ʤʝʪʦʶ 

ʧʨʦʪʷʛʦʤ ʪʨʘʚʥʷ 2014 ʨʦʢʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʥʝ ʦʧʠʪʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ-ʚʠʧʫʩʢʥʠʢʽʚ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʌʘʨʤʘʮʽʷè ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʪʘ ʬʘʢʫʣʴʪʝʪʫ ʩʪʫʧʝʥʝʚʦʾ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʦʩʚʽʪʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʉʝʨʝʜ ʦʧʠʪʘʥʠʭ 

ʤʘʡʞʝ 38% ʤʘʶʪʴ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʫ ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʩʬʝʨʽ ʜʦ 2 ʨʦʢʽʚ, 2% ʧʨʘʮʶʶʪʴ ʚʽʜ 2 ʜʦ 5 

ʨʦʢʽʚ, ʨʝʰʪʘ ʥʝ ʤʘʶʪʴ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ.  

ʉʝʨʝʜ ʢʦʤʧʘʥʽʡ-ʣʽʜʝʨʽʚ ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ, ʚ ʷʢʠʭ ʭʦʪʽʣʠ ʙ 

ʧʨʘʮʶʚʘʪʠ ʦʧʠʪʘʥʽ ʩʪʫʜʝʥʪʠ, ʻ çɸʨʪʝʨʽʫʤè, çɹʘʡʻʨè, çʌʘʨʤʘʢè. ʎʝ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʘʥʽ 

ʢʦʤʧʘʥʽʾ ʤʘʶʪʴ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ ʽʤʽʜʞ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ. ʈʝʧʫʪʘʮʽʷ ʥʘʜʽʡʥʠʭ ʨʦʙʦʪʦʜʘʚʮʽʚ 

ʚʠʱʝʟʛʘʜʘʥʠʭ ʢʦʤʧʘʥʽʡ ʦʙʫʤʦʚʣʝʥʘ ʚʥʫʪʨʽʰʥʽʤʠ ʪʘ ʟʦʚʥʽʰʥʽʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʠʚʘʙʣʠʚʦʩʪʽ. 

ʉʝʨʝʜ ʚʥʫʪʨʽʰʥʽʭ ʬʘʢʪʦʨʽʚ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʢʦʤʧʘʥʽʡ çɸʨʪʝʨʽʫʤè ʽ çɹʘʡʻʨè, ʷʢ ʨʦʙʦʪʦʜʘʚʮʽʚ, ʻ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʘ ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʥʷ ʪʘ ʩʠʩʪʝʤʘ ʙʦʥʫʩʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʢʦʤʧʘʥʽʷʤʠ; 

ʜʣʷ ʢʦʤʧʘʥʽʾ çʌʘʨʤʘʢè ï ʮʝ ʾʾ ʬʽʥʘʥʩʦʚʘ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʦʬʽʮʽʡʥʝ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʟ ʛʽʜʥʦʶ 

ʟʘʨʦʙʽʪʥʦʶ ʧʣʘʪʥʝʶ. ɿʦʚʥʽʰʥʽʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʜʣʷ çɹʘʡʻʨè ʽ çʌʘʨʤʘʢè ʦʧʠʪʘʥʽ 

ʚʽʜʟʥʘʯʠʣʠ ʟʨʦʟʫʤʽʣʠʡ, ʯʽʪʢʠʡ ʽ ʧʨʦʟʦʨʠʡ ʧʨʦʮʝʩ ʚʽʜʙʦʨʫ ʬʘʭʽʚʮʽʚ ʚ ʢʦʤʧʘʥʽʾ; ʜʣʷ 

çɸʨʪʝʨʽʫʤè ï ʮʝ ʚʠʩʦʢʘ ʷʢʽʩʪʴ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʢʦʤʧʘʥʽʾ, ʷʢʘ ʢʦʨʠʩʪʫʻʪʴʩʷ ʚʠʩʦʢʠʤ 

ʧʦʧʠʪʦʤ ʩʝʨʝʜ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ.  

ʉʫʪʪʻʚʦʶ ʩʢʣʘʜʦʚʦʶ HR-ʙʨʝʥʜʠʥʛʫ ʻ ʚʟʘʻʤʦʜʽʷ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ ʽʟ ʨʽʟʥʠʤʠ 

ʛʨʫʧʘʤʠ ʛʨʦʤʘʜʩʴʢʦʩʪʽ. ʅʘʤʠ ʚʠʟʥʘʯʝʥʦ, ʱʦ çʌʘʨʤʘʢè ʧʨʠʜʽʣʷʻ ʟʥʘʯʥʫ ʫʚʘʛʫ ʨʽʟʥʦʤʘʥʽʪʥʠʤ 

ʧʨʦʛʨʘʤʘʤ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʟ ʚʠʱʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʟʘʢʣʘʜʘʤʠ. ʌʘʭʽʚʮʽ-ʧʨʘʢʪʠʢʠ ʢʦʤʧʘʥʽʾ 

ʟʘʣʫʯʘʶʪʴʩʷ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʣʝʢʮʽʡ-ʩʝʤʽʥʘʨʽʚ ʟ ʤʝʪʦʶ ʘʜʘʧʪʘʮʽʾ ʩʪʫʜʝʥʪʽʚ ʜʦ ʩʫʯʘʩʥʠʭ ʨʝʘʣʽʡ 

ʧʨʘʢʪʠʯʥʦʾ ʬʘʨʤʘʮʽʾ, ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤ ʦʮʽʥʶʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ. ʊʘʢʦʞ, ʢʦʤʧʘʥʽʷ 
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çʌʘʨʤʘʢè ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʭʦʜʘʤʠ ʧʘʙʣʽʢ ʨʠʣʝʡʰʥʟ ʟ ʤʝʪʦʶ HR-

ʙʨʝʥʜʠʥʛʫ. ʉʝʨʝʜ ʥʠʭ ʦʨʛʘʥʽʟʘʮʽʷ, ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʬʝʨʝʥʮʽʡ, ʩʝʤʽʥʘʨʽʚ ʡ ʽʥʰʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʭʦʜʽʚ ʜʣʷ ʣʽʢʘʨʽʚ ʽ ʧʨʦʚʽʟʦʨʽʚ. 

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʨʦʙʦʪʠ ʥʘʤʠ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʢʦʤʧʘʥʽʾ, ʚ ʷʢʠʭ ʩʪʫʜʝʥʪʠ-

ʚʠʧʫʩʢʥʠʢʠ ʥʝ ʭʦʪʽʣʠ ʙ ʧʨʘʮʶʚʘʪʠ. ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʥʝʙʘʞʘʥʥʷ ʧʨʘʮʶʚʘʪʠ ʚ ʜʝʷʢʠʭ 

ʢʦʤʧʘʥʽʷʭ ʤʘʡʙʫʪʥʽ ʬʘʭʽʚʮʽ ʚʽʜʟʥʘʯʠʣʠ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: ʥʝʦʬʽʮʽʡʥʝ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ, 

ʥʝʧʨʠʚʘʙʣʠʚʘ ʘʙʦ çʩʽʨʘè ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʥʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ 

ʧʝʨʩʦʥʘʣʫ, ʢʘʨ'ʻʨʥʦʛʦ ʨʦʩʪʫ, ʩʦʮʽʘʣʴʥʦʛʦ ʧʘʢʝʪʫ.  

HR-ʙʨʝʥʜʠʥʛ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʧʦʽʥʬʦʨʤʦʚʘʥʦʩʪʽ 

ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʧʨʦ ʾʭ ʜʽʷʣʴʥʽʩʪʴ. ʅʘʤʠ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ, ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʠʭ 

ʩʪʫʜʝʥʪʠ-ʚʠʧʫʩʢʥʠʢʠ ʬʦʨʤʫʶʪʴ ʩʚʦʻ ʩʪʘʚʣʝʥʥʷ ʜʦ ʢʦʤʧʘʥʽʾ-ʨʦʙʦʪʦʜʘʚʮʷ. ʉʝʨʝʜ ʥʠʭ ʢʣʶʯʦʚʽ 

ʧʦʟʠʮʽʾ ʦʙʽʡʤʘʶʪʴ ʪʘʢʽ ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ: ʷʨʤʘʨʢʠ ʚʘʢʘʥʩʽʡ, ʨʝʡʪʠʥʛʠ ʢʦʤʧʘʥʽʡ ʷʢ 

ʨʦʙʦʪʦʜʘʚʮʽʚ ʚ ɿʄɯ, ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʨʫʟʽʚ ʽ ʟʥʘʡʦʤʠʭ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʧʨʘʢʪʠʯʥʫ ʟʥʘʯʠʤʽʩʪʴ ʷʨʤʘʨʦʢ ʚʘʢʘʥʩʽʡ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʱʦʨʽʯʥʦ ʚ ʩʪʽʥʘʭ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽ ʚʞʝ ʻ ʪʨʘʜʠʮʽʡʥʠʤ ʧʨʦʝʢʪʦʤ ʟ ʧʦʪʫʞʥʠʤ ʨʝʟʦʥʘʥʩʦʤ. 

ɺ ʧʦʜʘʣʴʰʦʤʫ ʥʘʤʠ ʧʣʘʥʫʻʪʴʩʷ ʧʨʦʚʝʩʪʠ ʙʽʣʴʰ ʜʝʪʘʣʴʥʫ ʦʮʽʥʢʫ ʩʢʣʘʜʦʚʠʭ HR-

ʙʨʝʥʜʠʥʛʫ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ ʨʠʥʢʫ ʽ ʨʦʟʨʦʙʠʪʠ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʧʝʚʥʠʭ ʜʽʡ ʢʦʤʧʘʥʽʡ ʟ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʚ ʦʯʘʭ ʧʦʪʝʥʮʽʡʥʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʪʘ ʢʣʶʯʦʚʠʭ ʩʪʝʡʢʭʦʣʜʝʨʽʚ. 
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ɸʤʽʥʦʢʠʩʣʦʪʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨʝʯʦʚʠʥ ʧʝʨʚʠʥʥʦʛʦ ʩʠʥʪʝʟʫ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʚ ʥʘʜʟʝʤʥʠʭ ʽ 

ʧʽʜʟʝʤʥʠʭ ʦʨʛʘʥʘʭ ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʢʚʽʪʢʦʚʠʭ ʨʦʩʣʠʥʘʭ, ʩʠʥʪʝʟʫʶʪʴʩʷ ʟ ʧʨʦʩʪʠʭ ʥʝʦʨʛʘʥʽʯʥʠʭ 

ʩʧʦʣʫʢ ʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʩʠʥʪʝʟʽ ʙʽʣʢʽʚ, ʢʦʬʝʨʤʝʥʪʽʚ, ʬʣʘʚʦʥʦʾʜʽʚ, ʩʪʝʨʦʾʜʥʠʭ ʩʧʦʣʫʢ, 

ʧʦʣʽʬʝʥʦʣʽʚ, ʩʢʣʘʜʥʠʭ ʚʫʛʣʝʚʦʜʽʚ, ʞʠʨʽʚ, ʚʽʪʘʤʽʥʽʚ ʽ ʧʽʛʤʝʥʪʽʚ [1]. 

ɺʦʥʠ ʧʨʠʩʫʪʥʽ ʚ ʨʦʩʣʠʥʘʭ ʫ ʣʝʛʢʦʟʘʩʚʦʶʚʘʥʠʭ ʜʣʷ ʣʶʜʩʴʢʦʛʦ ʦʨʛʘʥʽʟʤʫ ʢʦʤʧʣʝʢʩʘʭ ʽ 

ʚ ʙʽʦʣʦʛʽʯʥʦ ʜʦʩʪʫʧʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʘ ʪʦʤʫ ʤʘʶʪʴ ʙʽʣʴʰ ʚʠʩʦʢʫ ʬʽʟʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʫ 

ʧʦʨʽʚʥʷʣʴʥʽ ʟ ʩʠʥʪʝʪʠʯʥʠʤʠ ʘʥʘʣʦʛʘʤʠ. ʅʘ ʥʘʰ ʯʘʩ ʚʽʜʦʤʦ ʙʣʠʟʴʢʦ 300 ʨʦʩʣʠʥʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ, 20 ʟ ʷʢʠʭ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʩʪʨʫʢʪʫʨʥʠʭ ʙʽʣʢʽʚ ʽ ʬʝʨʤʝʥʪʽʚ. ɿʘ ʜʘʥʠʤʠ ʦʩʪʘʥʥʽʭ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚ ʨʦʩʣʠʥʘʭ ʫ ʚʽʣʴʥʦʤʫ ʘʙʦ ʟʚôʷʟʘʥʦʤʫ ʩʪʘʥʽ ʤʽʩʪʠʪʴʩʷ ʙʣʠʟʴʢʦ 30% 

ʘʤʽʥʦʢʠʩʣʦʪ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ [2,3]. ʋ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ 

ʘʤʽʥʦʢʠʩʣʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, 

ʧʝʯʽʥʢʠ, ʥʝʨʚʦʚʦ-ʧʩʠʭʽʯʥʠʭ ʨʦʟʣʘʜʽʚ, ʘ ʪʘʢʦʞ ʟ ʤʝʪʦʶ ʧʨʦʬʽʣʘʢʪʠʢʠ ʘʪʝʨʦʩʢʣʝʨʦʟʫ. ʊʘʢʽ 

ʥʝʟʘʤʽʥʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʷʢ ʣʝʡʮʠʥ, ʽʟʦʣʝʡʮʠʥ ʽ ʚʘʣʽʥ ʧʽʜʚʠʱʫʶʪʴ ʽʤʫʥʽʪʝʪ ʽ ʧʨʠʛʥʽʯʫʶʪʴ 

ʨʦʟʚʠʪʦʢ ʟʣʦʷʢʽʩʥʠʭ ʧʫʭʣʠʥ, ʤʝʪʽʦʥʽʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʠʡ ʟʘʩʽʙ, ʩʦʣʽ 

ʘʩʧʘʨʘʛʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ï ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʘ 

ʛʣʶʪʘʤʽʥʦʚʫ ʢʠʩʣʦʪʫ ï ʜʣʷ ʪʝʨʘʧʽʾ ʟʘʭʚʦʨʶʚʘʥʴ ʎʅʉ. ʉʘʤʝ ʮʝ ʦʙʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʨʦʙʦʪʠ ʧʦ ʚʽʜʙʦʨʫ ʥʘʡʮʽʥʥʽʰʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ, ʷʢʽ ʤʽʩʪʷʪʴ ʢʦʤʧʣʝʢʩ ʘʤʽʥʦʢʠʩʣʦʪ. [1]. 

ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʚʯʠʪʠ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʪʘ ʢʽʣʴʢʽʩʥʠʡ ʚʤʽʩʪ ʟʚ'ʷʟʘʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʪʨʘʚʽ Polygonum persicaria L. ʬʣʦʨʠ ʋʢʨʘʾʥʠ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʤʠ ʙʫʣʘ ʟʘʛʦʪʦʚʣʝʥʘ ʪʨʘʚʘ Polygonum persicaria L. ʟʽʙʨʘʥʘ ʚʣʽʪʢʫ ʫ 

ʬʘʟʫ ʤʘʩʦʚʦʛʦ ʮʚʽʪʽʥʥʷ (ʣʠʧʝʥʴ ī ʩʝʨʧʝʥʴ 2013 ʨ.) ʩ. ɺʦʣʦʜʠʤʠʨʽʚʢʘ ʫ ɿʘʧʦʨʽʟʴʢʽʡ ʦʙʣʘʩʪʽ. 

ʑʦʙ ʧʽʜʪʚʝʨʜʠʪʠ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʪʘ ʢʽʣʴʢʽʩʥʠʡ ʚʤʽʩʪ ʟʚôʷʟʘʥʠʭ ʫ ʩʢʣʘʜʽ ʙʽʣʢʘ ʘʤʽʥʦʢʠʩʣʦʪ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜʠʢʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʫ ʐʪʝʡʥʦʤ ʽ ʄʫʨʦʤ, ʥʘ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʤʫ 

ʨʽʜʠʥʥʦʤʫ ʭʨʦʤʘʪʦʛʨʘʬʽ ʤʦʜʝʣʽ ɸɸɸ 881 (ʏʝʭʽʷ) [2, 4]. ʇʨʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʫʚʘʥʴ ʙʫʚ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʚʤʽʩʪ 15 ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʟʚ'ʷʟʘʥʦʤʫ ʩʪʘʥʽ, ʟ ʷʢʠʭ 9 ʻ ʥʝʟʘʤʽʥʥʠʤʠ. ʗʢʽʩʥʠʡ ʩʢʣʘʜ 

ʘʤʽʥʦʢʠʩʣʦʪ ʙʫʚ ʧʦʚʥʽʩʪʶ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʡ. ʋ ʪʨʘʚʽ Polygonum persicaria L. ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ 

ʪʘʢʽ ʘʤʽʥʦʢʠʩʣʦʪʠ: ʮʠʩʪʽʥ (1,17  Ñ 0,03%), ʘʣʘʥʽʥ (0,86 Ñ 0,02%), ʘʨʛʽʥʽʥ (0,74 Ñ 0,02%), ʣʽʟʠʥ 

(0,66  Ñ 0,02%), ʣʝʡʮʠʥ (0,58  Ñ 0,02%), ʽʟʦʣʝʡʮʠʥ (0,47 Ñ 0,01%), ʬʝʥʽʣʘʣʘʥʽʥ (0,31 Ñ 0,01%), 



115 

ʚʘʣʽʥ (0,27 Ñ 0,008%), ʪʨʝʦʥʽʥ (0,27 Ñ 0,008%), ʘʩʧʘʨʘʛʽʥʦʚʘ ʢʠʩʣʦʪʘ (0,24 Ñ 0,01%), ʛʽʩʪʠʜʠʥ 

(0,24 Ñ 0,01%), ʛʣʽʮʠʥ (0,24 Ñ 0,01%), ʪʠʨʦʟʠʥ (0,2 Ñ 0,01%), ʤʝʪʽʦʥʽʥ (0,12 Ñ 0,004%), ʩʝʨʽʥ 

(0,12 Ñ 0,003%). ɺʤʽʩʪ ʟʘʛʘʣʴʥʦʾ ʩʫʤʠ ʟʚ'ʷʟʘʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʦʙ'ʻʢʪʽ 

ʩʢʣʘʜʘʻ 6,49 Ñ 0,19%. ʊʘʢʠʤ, ʯʠʥʦʤ ʥʘʤʠ ʙʫʚ ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʠʡ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʪʘ 

ʢʽʣʴʢʽʩʥʠʡ ʚʤʽʩʪ ʟʚ'ʷʟʘʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʪʨʘʚʽ Polygonum persicaria L. ʬʣʦʨʠ ʋʢʨʘʾʥʠ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʥʽ ʧʨʦ ʘʤʽʥʦʢʠʩʣʦʪ ʩʢʣʘʜ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʨʘʥʠʭ 

ʦʙ'ʻʢʪʽʚ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʬʽʪʦʧʨʝʧʘʨʘʪʽʚ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢ ʜʞʝʨʝʣʦ 

ʧʨʠʨʦʜʥʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʦʣʽʡʥʦʛʦ ʝʢʩʪʨʘʢʪʫ ʯʦʨʥʦʙʨʠʚʮʽʚ ʧʨʷʤʦʩʪʦʷʯʠʭ (Tagetes erecta L.) ʷʢ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ 

ʄʘʣʶʛʽʥʘ ʆ. ɸ., ʄʘʟʫʣʽʥ ʆ. ɺ., ʄʘʟʫʣʽʥ ɻ. ɺ., ʉʤʦʡʣʦʚʩʴʢʘ ɻ. ʇ., ʐʝʚʯʝʥʢʦ ɯ. ɺ. 

ʂʘʬʝʜʨʘ ʬʘʨʤʘʢʦʛʥʦʟʽʾ, ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʭʽʤʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ ʌʇʆ 

ɿʘʧʦʨʽʟʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

MaluginaEA@gmail.com 

 

ʏʦʨʥʦʙʨʠʚʮʽ ʧʨʷʤʦʩʪʦʷʯʽ (Tagetes erecta L., Tagetes, Asterceae) ʰʠʨʦʢʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʫ ʷʢʦʩʪʽ ʜʝʢʦʨʘʪʠʚʥʠʭ ʨʦʩʣʠʥ ʪʘ ʷʢ ʜʞʝʨʝʣʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʝʬʽʨʥʦʾ ʦʣʽʾ ʪʘ ʣʶʪʝʾʥʫ [6]. ɺʦʥʠ ʚʽʜʦʤʽ ʩʚʦʾʤ ʙʘʛʘʪʠʤ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʪʘ ʰʠʨʦʢʠʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫ ʪʨʘʜʠʮʽʡʥʽʡ ʤʝʜʠʮʠʥʽ [7]. ʅʘ ʥʘʰ ʯʘʩ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʦʥʠ ʤʽʩʪʷʪʴ ʪʘʢʽ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʷʢ ʢʘʨʦʪʠʥʦʾʜʠ, ʬʣʘʚʦʥʦʾʜʠ, ʝʬʽʨʥʘ ʦʣʽʷ, ʧʦʭʽʜʥʽ ʙʝʥʟʦʬʫʨʘʥʫ 

ʪʘ ʪʽʦʬʝʥʫ, ʬʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ, ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ, ʚʽʪʘʤʽʥʠ, ʘʤʽʥʦʢʠʩʣʦʪʠ, ʧʦʣʽʩʘʭʘʨʠʜʠ, 

ʘʣʢʘʣʦʾʜʠ, ʩʪʝʨʦʾʜʠ ʪʘ ʽʥ. [8]. ɿʘʚʜʷʢʠ ʾʭ ʚʠʩʦʢʦʤʫ ʚʤʽʩʪʫ ʚʦʥʠ ʟʥʘʡʰʣʠ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʫ ʥʘʨʦʜʥʽʡ ʤʝʜʠʮʠʥʽ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʦʯʝʡ, ʰʢʽʨʠ, ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, 

ʟʘʭʚʦʨʶʚʘʥʴ ʙʘʢʪʝʨʽʘʣʴʥʦʾ, ʚʽʨʫʩʥʦʾ, ʛʨʠʙʢʦʚʦʾ ʝʪʽʦʣʦʛʽʾ. ʋ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʚʩʪʘʥʦʚʣʝʥʦ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ, ʛʝʧʘʪʦʟʘʭʠʩʥʫ, ʧʨʦʪʠʛʨʠʙʢʦʚʫ, ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ, ʧʨʦʪʠʚʽʨʫʩʥʫ, ʚʽʪʘʤʽʥʥʫ, 

ʣʘʨʚʽʮʠʜʥʫ, ʥʝʤʘʪʦʮʠʜʥʫ ʪʘ ʨʘʥʦʟʘʛʦʶʚʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʠʜʽʣʝʥʠʭ ʟ ʥʠʭ ʩʧʦʣʫʢ ʪʘ 

ʝʢʩʪʨʘʢʪʽʚ [8, 9]. 

ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʱʝʟʛʘʜʘʥʝ, ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʟʥʘʯʠʪʠ ʧʝʨʩʧʝʢʪʠʚʠ ʦʣʽʡʥʦʛʦ ʝʢʩʪʨʘʢʪʫ 

ʯʦʨʥʦʙʨʠʚʮʽʚ ʧʨʷʤʦʩʪʦʷʯʠʭ ʷʢ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ. 

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʦʣʽʡʥʦʛʦ ʝʢʩʪʨʘʢʪʫ ʟ ʩʫʮʚʽʪʴ 

ʯʦʨʥʦʙʨʠʚʮʽʚ ʧʨʷʤʦʩʪʦʷʯʠʭ ʩʦʨʪʫ çɻʘʚʘʾè (Tagetes erecta L. plena var. ñHawajiò) ̫ʢ 

ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʦʣʽʡʥʠʡ ʝʢʩʪʨʘʢʪ ʦʪʨʠʤʘʥʦ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʨʝʧʝʨʢʦʣʷʮʽʾ. ʉʠʨʦʚʠʥʘ ʟʽʙʨʘʥʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʫ ʧʝʨʽʦʜ 

ʚʝʛʝʪʘʮʽʾ (ʯʝʨʚʝʥʴ-ʞʦʚʪʝʥʴ) 2012-2013 ʨ.ʨ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ɼʌʋ [1]. ʊʦʢʩʠʯʥʽʩʪʴ, 

ʘʣʝʨʛʝʥʥʽʩʪʴ ʪʘ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʥʘ ʙʽʣʠʭ ʥʝʣʽʥʽʡʥʠʭ ʱʫʨʘʭ ʟʛʽʜʥʦ 

ʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʦʜʠʢ [2, 3, 4, 5]. ʈʝʬʝʨʝʥʩ-ʧʨʝʧʘʨʘʪ ï ʦʣʽʷ ʦʙʣʽʧʠʭʠ  

ʈʝʟʫʣʴʪʘʪʠ. ʆʣʽʡʥʽ ʝʢʩʪʨʘʢʪʠ ʟ ʩʫʮʚʽʪʴ ʚʠʜʽʚ ʨʦʜʫ ʯʦʨʥʦʙʨʠʚʮʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʣʘʩʫ 

ʧʨʘʢʪʠʯʥʦ ʥʝʪʦʢʩʠʯʥʠʭ ʩʧʦʣʫʢ (ʃɼ50 per os > 20000 ʤʛ/ʢʛ), ʻ ʥʠʟʴʢʦʘʣʝʨʛʝʥʥʠʤʠ. ɺ 

ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʱʫʨʘʭ ʚʩʪʘʥʦʚʣʝʥʦ ʚʠʨʘʞʝʥʫ ʧʨʦʪʠʟʘʧʘʣʴʥʫ, ʨʘʥʦʟʘʛʦʶʚʘʣʴʥʫ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ, ʛʘʩʪʨʦʧʨʦʪʝʢʪʦʨʥʫ ʜʽʶ.  
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ɺʠʩʥʦʚʢʠ. ʆʣʽʡʥʠʡ ʝʢʩʪʨʘʢʪ ʟ ʩʫʮʚʽʪʴ ʯʦʨʥʦʙʨʠʚʮʽʚ ʧʨʷʤʦʩʪʦʷʯʠʭ (Tagetes erecta L.) ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʤʝʜʠʮʠʥʽ ʪʘ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ ʥʘ 

ʡʦʛʦ ʦʩʥʦʚʽ. 
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ɺʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷ ʩʫʯʘʩʥʦʾ ʬʘʨʤʘʮʽʾ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ 

ʝʬʝʢʪʠʚʥʠʤʠ, ʙʝʟʧʝʯʥʠʤʠ ʣʽʢʘʨʩʴʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʜʦʩʪʫʧʥʠʤʠ ʩʧʦʞʠʚʘʯʫ.  

ʄʘʟʽ ʻ ʝʬʝʢʪʠʚʥʦʶ ʣʽʢʘʨʩʴʢʦʶ ʬʦʨʤʦʶ ʜʣʷ ʤʽʩʮʝʚʦʾ ʪʝʨʘʧʽʾ: ʜʦʙʨʝ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʽ 

ʚʩʤʦʢʪʫʶʪʴʩʷ ʟ ʧʦʚʝʨʭʥʽ ʰʢʽʨʠ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʚʠʩʦʢʫ ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ɺʽʜʦʤʦ, ʱʦ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ ʤôʷʢʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʧʝʨʰ ʟʘ ʚʩʝ, 

ʣʽʢʘʨʩʴʢʦʶ ʨʝʯʦʚʠʥʦʶ, ʘ ʤʘʟʝʚʘ ʦʩʥʦʚʘ ʟʘʙʝʟʧʝʯʫʻ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ ʾʾ 

ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʥʝʦʙʭʽʜʥʫ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʫ ʜʽʶ.  

ɼʝʨʞʘʚʥʘ ʬʘʨʤʘʢʦʧʝʷ ʋʢʨʘʾʥʠ (ɼʦʧʦʚʥʝʥʥʷ 3) ʫ ʟʘʛʘʣʴʥʽʡ ʬʘʨʤʘʢʦʧʝʡʥʽʡ ʩʪʘʪʪʽ 

òʄôʷʢʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷò ʚʠʩʫʚʘʻ ʚʠʤʦʛʠ ʜʦ ʦʩʥʦʚʠ, 

ʩʪʝʨʠʣʴʥʦʩʪʽ, ʚʠʨʦʙʥʠʮʪʚʘ, ʚʠʧʨʦʙʫʚʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ, ʤʘʨʢʫʚʘʥʥʷ. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʨʦʟʨʦʙʢʘ ʤʘʟʽ ʟ ʝʢʩʪʨʘʢʪʦʤ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ. 

ʅʘ ʢʘʬʝʜʨʽ ʬʘʨʤʘʮʽʾ ʫ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʤʝʜʠʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ 

ʨʦʟʨʦʙʣʝʥʦ ʤôʷʢʫ ʣʽʢʘʨʩʴʢʫ ʬʦʨʤʫ ʫ ʚʠʛʣʷʜʽ ʤʘʟʽ ʟ ʝʢʩʪʨʘʢʪʦʤ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ. ɺ 

ʝʢʩʧʝʨʠʤʝʥʪʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʟʨʦʙʣʝʥʘ ʤʘʟʴ ʧʨʦʷʚʣʷʻ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʽ ʨʘʥʦʟʘʛʦʶʚʘʣʴʥʫ 

ʜʽʶ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʧʠʪʘʥʥʷ ʨʦʟʨʦʙʢʠ, ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤôʷʢʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ 

ʟʥʘʡʰʣʦ ʰʠʨʦʢʝ ʥʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ, ʘʣʝ ʧʨʦʮʝʩʠ, ʧʦʚôʷʟʘʥʽ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʩʢʣʘʜʽʚ ʤʘʟʝʡ ʚʠʤʘʛʘʶʪʴ 

ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʥʘʫʢʦʚʠʭ ʧʽʜʭʦʜʽʚ, ʨʦʟʰʠʨʝʥʥʷ ʚʩʝʙʽʯʥʠʭ ʪʘ ʨʝʪʝʣʴʥʠʭ ʙʽʦʬʘʨʤʘʮʝʚʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ.  
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ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 
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ʄʘʢʨʦʣʽʜʠ ʧʦʥʘʜ ʧʽʚʩʪʦʣʽʪʪʷ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʽ 

ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ ʩʝʙʝ ʷʢ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʽ ʪʘ ʦʜʥʽ ʟ ʥʘʡʙʽʣʴʰ ʙʝʟʧʝʯʥʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ. ʄʝʪʦʶ 

ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʪʘ ʦʩʥʦʚʥʠʭ ʪʝʥʜʝʥʮʽʡ ʩʧʦʞʠʚʘʥʥʷ ʤʘʢʨʦʣʽʜʥʠʭ 

ʘʥʪʠʙʽʦʪʠʢʽʚ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʋʢʨʘʾʥʠ. ɼʣʷ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥʽ ʘʥʘʣʽʪʠʯʥʦʾ 

ʩʠʩʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʋʢʨʘʾʥʠ çʌʘʨʤʩʪʘʥʜʘʨʪè ʢʦʤʧʘʥʽʾ 

çʄʆʈɯʆʅè. ʌʘʨʤʘʮʝʚʪʠʯʥʠʡ ʨʠʥʦʢ ʋʢʨʘʾʥʠ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 7 ʄʅʅ 

ʤʘʢʨʦʣʠʜʽʚ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʩʪʚʦʨʝʥʦ 185 ʧʨʝʧʘʨʘʪʽʚ ʟʘ ʊʅ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʣʽʢʘʨʩʴʢʠʭ 

ʬʦʨʤ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʢʽʚ. ʏʘʩʪʢʘ ʧʨʝʧʘʨʘʪʽʚ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʥʦʚʠʪʴ 25% (48 

ʧʨʝʧʘʨʘʪʽʚ). ʉʧʦʞʠʚʘʥʥʷ ʤʘʢʨʦʣʽʜʥʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʘʭʫʥʢʫ 

ʧʦʢʘʟʥʠʢʘ DDDs / 1000 ʞʠʪʝʣʽʚ / ʜʝʥʴ ʟʘ ʯʦʪʠʨʠ ʨʦʢʠ: ʟ 2010 ʧʦ 2013 ʨʨ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʥʘʡʙʽʣʴʰ ʩʧʦʞʠʚʘʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʟʠʪʨʦʤʽʮʠʥ. ɿʘ ʦʩʪʘʥʥʽʡ ʨʽʢ 

ʧʦʢʘʟʥʠʢʠ ʡʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʟʨʦʩʣʠ ʥʘ 27% ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 2010 ʨʦʢʦʤ. ɸʟʠʪʨʦʤʽʮʠʥ - 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʡ ʟʘʩʽʙ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʽʾ, ʧʝʨʰʠʡ ʧʨʝʜʩʪʘʚʥʠʢ ʛʨʫʧʠ ʥʘʧʽʚʩʠʥʪʝʪʠʯʥʠʭ 

15-ʯʣʝʥʥʠʭ ʤʘʢʨʦʣʽʜʥʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ - ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʟ 1991 ʨ ʽ ʻ ʦʜʥʠʤ 

ʟ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʧʨʠʟʥʘʯʫʚʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʚʢʣʶʯʘʶʯʠ ʽ ʋʢʨʘʾʥʫ. 

ʅʘ ʜʨʫʛʦʤʫ ʤʽʩʮʽ ʟʘ ʦʙʩʷʛʘʤʠ ʩʧʦʞʠʚʘʥʥʷ ʚ DDDs/1000/ʜʝʥʴ ʟʥʘʭʦʜʷʪʴʩʷ ʧʨʝʧʘʨʘʪʠ ʥʘ 

ʦʩʥʦʚʽ ʢʣʘʨʠʪʨʦʤʽʮʠʥʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʤʘʢʨʦʣʽʜʽʚ ʢʣʘʨʠʪʨʦʤʽʮʠʥ ʚʠʩʦʢʦʘʢʪʠʚʥʠʡ 

ʧʨʦʪʠ ʘʪʠʧʦʚʠʭ ʤʽʢʦʙʘʢʪʝʨʽʡ (M. avium, M. leprae) ʽ ʧʝʨʝʚʝʨʰʫʻ ʘʟʠʪʨʦʤʽʮʠʥ in vitro ʚ 4 ʨʘʟʠ, 

ʱʦ ʤʘʻ ʟʥʘʯʝʥʥʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʦʧʦʨʪʫʥʽʩʪʠʯʥʠʭ ʽʥʬʝʢʮʽʡ ʫ ʭʚʦʨʠʭ ʟ ʽʤʫʥʦʜʝʬʽʮʠʪʘʤʠ. 

ʉʧʦʞʠʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʝʨʠʪʨʦʤʽʮʠʥʫ ʟ ʯʘʩʦʤ ʟʥʠʞʫʻʪʴʩʷ, ʽ ʜʦ 2013 ʨʦʢʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ  ʟʥʠʞʝʥʥʷ ʥʘ 20% ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 2010 ʨʦʢʦʤ.  

ɺʠʩʥʦʚʦʢ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʤʘʢʨʦʣʽʜʠ ʰʠʨʦʢʦ ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʣʽʢʘʨʷʤʠ ʫ ʚʩʴʦʤʫ 

ʩʚʽʪʽ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʭʦʨʦʰʠʤ ʧʨʦʬʽʣʝʤ ʙʝʟʧʝʢʠ ʽ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʜʽʾ. ʋʢʨʘʾʥʘ ʥʝ ʻ 

ʚʠʥʷʪʢʦʤ, ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʧʦʞʠʚʘʥʥʷ ʜʘʥʦʾ ʛʨʫʧʠ 

ʧʨʝʧʘʨʘʪʽʚ.  
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ʎʠʢʣʦʚʘ ʢʦʤʽʩʽʷ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ 
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ʋ ʩʫʯʘʩʥʽʡ ʝʢʩʪʝʤʧʦʨʘʣʴʥʽʡ ʨʝʮʝʧʪʫʨʽ ʤôʷʢʽ ʣʽʢʘʨʩʴʢʽ ʬʦʨʤʠ (ʃʌ) ʣʦʢʘʣʴʥʦʾ ʜʽʾ ʤʘʶʪʴ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚôʷʟʘʥʝ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ 

ʧʘʮʽʻʥʪʘ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʝʜʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʛʣʠʙʠʥʠ ʧʨʦʥʠʢʥʝʥʥʷ ʟʘʩʦʙʫ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʝʬʝʢʪʫ, ʬʽʟʠʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʣʽʢʘʨʩʴʢʠʭ ʽ 

ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ [4]. ʅʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ (ʃɿ)  

ʟʦʚʥʽʰʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʫ (ɿɿʇ) 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ ʽʤʧʦʨʪʥʦʛʦ ʪʘʢ ʽ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʡʞʝ ʚ ʦʜʥʘʢʦʚʽʡ ʢʽʣʴʢʦʩʪʽ: 

ʙʣʠʟʴʢʦ 54% ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ 46% ʽʤʧʦʨʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ [2]. ʇʨʠ ʘʥʘʣʽʟʽ ʨʦʟʧʦʜʽʣʫ ʃɿ ʟʘ 

ʚʠʜʦʤ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʃɿ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʣʽʢʫʚʘʥʥʷ ɿɿʇ 

ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʫ ʨʽʟʥʠʭ ʃʌ ï ʪʚʝʨʜʽ, ʤ'ʷʢʽ, ʨʽʜʢʽ ʪʘ ʣʽʢʠ ʧʽʜ ʪʠʩʢʦʤ. ʇʨʠʯʦʤʫ ʧʝʨʝʚʘʞʘʶʪʴ 

ʪʚʝʨʜʽ ʣʽʢʘʨʩʴʢʽ ʬʦʨʤʠ. ʅʝ ʚʩʽ ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ (ʃʇ) ʜʣʷ ʣʽʢʫʚʘʥʥʷ ɿɿʇ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʪʨʠʚʘʣʠʡ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ ʥʘ ʪʢʘʥʠʥʠ ï ʨʦʪʦʚʘ ʧʦʨʦʞʥʠʥʘ ʟʚʦʣʦʞʫʻʪʴʩʷ ʩʣʠʥʦʶ. ʊʦʤʫ 

ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʃʌ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʣʽʚ, ʷʢʽ ʜʦʙʨʝ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʪʘ ʚʩʤʦʢʪʫʶʪʴʩʷ ʥʘ 

ʩʣʠʟʦʚʽʡ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʚʠʩʦʢʫ ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʪʘ  ʧʨʦʣʦʥʛʘʮʽʶ ʾʭ ʜʽʾ ʚ 

ʤʽʩʮʷʭ ʥʘʥʝʩʝʥʥʷ. ʅʘʡʙʽʣʴʰʝ ʚ ʋʢʨʘʾʥʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʧʨʝʧʘʨʘʪʽʚ ʟ ʣʽʢʘʨʩʴʢʦʶ ʨʦʩʣʠʥʥʦʶ 

ʩʠʨʦʚʠʥʦʶ (ʃʈʉ), ʱʦ ʩʪʘʥʦʚʠʪʴ 50% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ɼʝʷʢʽ ʃɿ ʥʘʜʭʦʜʷʪʴ ʥʘ ʨʠʥʦʢ 

ʦʜʥʦʯʘʩʥʦ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʚʠʨʦʙʥʠʢʽʚ, ʪʦʙʪʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʝʬʝʢʪ çʜʫʙʣʶʚʘʥʥʷ 

ʘʩʦʨʪʠʤʝʥʪʫè. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜ  ʃɿ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ɿɿʇ 

ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ ʧʨʠʧʘʜʘʻ ʥʘ ʃʈʉ ï 52%, ʘ ʥʘʡʤʝʥʰʘ ʥʘ ʛʝʣʽ ʪʘ ʟʙʦʨʠ ï ʧʦ 7,4% .  

ʅʘʡʧʦʰʠʨʝʥʽʰʦʶ ʃʈʉ ʻ ʢʦʨʘ ʜʫʙʘ ʪʘ ʣʠʩʪʷ ʰʘʚʣʽʾ. 

ɸʥʘʣʽʟ ʘʩʦʨʪʠʤʝʥʪʫ ʃɿ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʧʦʢʘʟʘʚ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ 

ʨʝʮʝʧʪʫʨʠ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʛʝʣʶ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ɿɿʇ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟ ʚ'ʷʞʫʯʦʶ, 

ʜʫʙʠʣʴʥʦʶ, ʛʝʤʦʩʪʘʪʠʯʥʦʶ ʪʘ ʘʥʪʠʩʝʧʪʠʯʥʦʶ ʜʽʻʶ. ɺ ʷʢʦʩʪʽ ʃʈʉ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʣʠʩʪʷ 

ʢʨʦʧʠʚʠ ʜʚʦʜʦʤʥʦʾ ʪʘ ʢʦʨʘ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ. 

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʩʪʝʤʧʦʨʘʣʴʥʦʛʦ ʛʝʣʶ ʟ ʚʦʜʥʠʤʠ ʚʠʪʷʛʘʤʠ ʣʠʩʪʷ 

ʢʨʦʧʠʚʠ ʜʚʦʜʦʤʥʦʾ ʪʘ ʢʦʨʠ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ɿɿʇ. ɿʛʽʜʥʦ ʚʠʤʦʛʘʤ ɼʝʨʞʘʚʥʦʾ 

ʌʘʨʤʘʢʦʧʝʾ ʋʢʨʘʾʥʠ ʤôʷʢʽ ʃʌ ʢʦʥʪʨʦʣʶʶʪʴ ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʦʧʠʩ, ʽʜʝʥʪʠʬʽʢʘʮʽʷ, 

ʦʜʥʦʨʽʜʥʽʩʪʴ, ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʢʦʥʪʝʡʥʝʨʘ, ʨʅ, ʢʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ [1]. ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ ʨʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠ ʷʢʽʩʥʦʛʦ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ.  ɺʤʽʩʪ ʟʘʛʘʣʴʥʦʛʦ ʢʘʣʴʮʽʶ 
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ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʘʢʮʽʾ ʟ ʦʨʪʦ-ʢʨʝʟʦʣʬʪʘʣʝʾʥ ʢʦʤʧʣʝʢʩʦʥʦʤ ʚ ʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ɼʫʙʠʣʴʥʽ ʨʝʯʦʚʠʥʠ ï ʨʝʘʢʮʽʻʶ ʟ ʟʘʣʽʟʦʘʤʦʥʽʻʚʠʤ ʛʘʣʫʥʦʤ. ʂʠʩʣʦʪʫ ʘʩʢʦʨʙʽʥʦʚʫ ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʨʝʘʢʮʽʻʶ ʟ 2,6-ʜʠʭʣʦʨʬʝʥʦʣʽʥʜʦʬʝʥʦʣ (ʨʝʘʢʪʠʚ ʊʽʣʴʤʘʥʩʘ). ʂʽʣʴʢʽʩʥʠʡ  ʚʤʽʩʪ ʢʠʩʣʦʪʠ 

ʘʩʢʦʨʙʽʥʦʚʦʾ ʚʠʟʥʘʯʘʣʠ ʬʦʪʦʢʦʣʦʨʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʧʦ ʨʝʘʢʮʽʾ ʟ ʨʝʘʢʪʠʚʦʤ ʊʽʣʴʤʘʥʩʘ ʟʘ 

ʢʘʣʽʙʨʫʚʘʣʴʥʠʤ ʛʨʘʬʽʢʦʤ ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 530 ʥʤ ʪʘ ʦʧʪʠʯʥʦʤʫ ʰʣʷʭʫ 10 ʤʤ. ɺʤʽʩʪ 

ʟʘʛʘʣʴʥʦʛʦ ʢʘʣʴʮʽʶ ʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ  ʧʦ ʨʝʘʢʮʽʾ ʟ ʦʨʪʦ-ʢʨʝʟʦʣʬʪʘʣʝʾʥ ʢʦʤʧʣʝʢʩʦʥʦʤ 

ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 540 ʥʤ ʪʘ ʜʦʚʞʠʥʽ ʦʧʪʠʯʥʦʛʦ ʰʣʷʭʫ 10ʤʤ.  ɺʤʽʩʪ ʜʫʙʠʣʴʥʠʭ ʨʝʯʦʚʠʥ ï 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 270 ʥʤ  ʪʘ ʜʦʚʞʠʥʽ ʦʧʪʠʯʥʦʛʦ ʰʣʷʭʫ 

10ʤʤ.  

ʉʪʦʤʘʪʦʣʦʛʽʯʥʽ ʛʝʣʽ ʧʦʚʠʥʥʽ ʤʘʪʠ ʜʦʙʨʫ ʘʜʛʝʟʠʚʥʫ ʟʜʘʪʥʽʩʪʴ ʪʘ ʧʦʤʽʨʥʫ ʦʩʤʦʪʠʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ. ʆʩʤʦʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʛʝʣʶ ʦʮʽʥʶʚʘʣʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ 

ʘʜʩʦʨʙʮʽʾ ʚʦʜʠ ʯʝʨʝʟ ʥʘʧʽʚʧʨʦʥʠʢʥʫ ʤʝʤʙʨʘʥʫ. ɿʨʘʟʦʢ ʛʝʣʶ ʟ ʚʤʽʩʪʦʤ ʧʨʦʧʽʣʝʥʛʣʽʢʦʣʶ 10% 

ʤʘʚ ʧʦʤʽʨʥʫ ʦʩʤʦʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʙʽʣʴʰʫ ʚʦʣʦʛʦʫʪʨʠʤʫʶʯʫ ʟʜʘʪʥʽʩʪʴ. ʨʅ ʚʦʜʥʦʛʦ 

ʨʦʟʯʠʥʫ ʛʝʣʶ ʩʪʘʥʦʚʠʚ 6,6, ʱʦ ʟʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ ʚʽʜʧʦʚʽʜʘʻ ʨʅ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʬʽʟʽʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʷʢʦʾ ʚ ʥʦʨʤʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 5,5-7,2 [3]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʾ ʨʦʙʦʪʠ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʽ 

ʚʩʪʘʥʦʚʣʝʥʽ ʦʩʥʦʚʥʽ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʛʝʣʶ ʥʘ ʦʩʥʦʚʽ ʚʦʜʥʠʭ ʚʠʪʷʛʽʚ ʟ 

ʃʈʉ.  

ʃʽʪʝʨʘʪʫʨʘ: 

1.ɼʝʨʞʘʚʥʘ ʌʘʨʤʘʢʦʧʝʷ ʋʢʨʘʾʥʠ / ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çʅʘʫʢʦʚʦ-ʝʢʩʧʝʨʪʥʠʡ 

ʬʘʨʤʘʢʦʧʝʡʥʠʡ ʮʝʥʪʨè. - 1-ʝ ʚʠʜ. - ʍ.: ʈɯʈɽɻ, 2001. - 556 ʩ.;  - ɼʦʧʦʚʥʝʥʥʷ 2, 2008. - 620 ʩ. 

2.ɼʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

www.drlz.kiev.ua. 

3.ʅʦʨʤʘʣʴʥʘ ʬʽʟʽʦʣʦʛʽʷ / ʟʘ ʨʝʜ. ɺ. ɯ. ʌʽʣʽʤʦʥʦʚʘ. - ʂ.: ɿʜʦʨʦʚôʷ, 1994. -    608 ʩ. 

4.ʊʠʭʦʥʦʚ ɸ.ʀ.  ɹʠʦʬʘʨʤʘʮʠʷ: ʋʯʝʙʥʠʢ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʠ 

ʬʘʨʤʘʮʝʚʪʦʚ / ɸ.ʀ. ʊʠʭʦʥʦʚ, ʊ.ɻ. ʗʨʥʳʭ, ʀ.ɸ.ɿʫʧʘʥʝʮ ʠ ʜʨ.; ʇʦʜ ʨʝʜ. ɸ.ʀ. ʊʠʭʦʥʦʚʘ. ï 

ʍʘʨʴʢʦʚ: ʀʟʜ-ʚʦ ʅʬʘʋ: ɿʦʣʦʪʳʝ ʩʪʨʘʥʠʮʳ, 2003.- 240 ʩ. 

5.Validation of analytical procedures: methodology Q2B / Intern, conf. on harmonization of 

technical requirements  for  registration  of  pharmaceuticals for  human  use.  ï  Geneva:  ICH  

Secretariat, 1996. ï 8 p. 

http://www.drlz.kiev.ua/


122 

ʈʝʟʫʣʴʪʘʪʠ ʯʘʩʪʦʪʥʦʛʦ ʘʥʘʣʽʟʫ ʩʧʦʞʠʚʘʥʥʷ 

ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʠʭ ʟʘʩʦʙʽʚ ʚ ʘʧʪʝʯʥʦʤʫ ʟʘʢʣʘʜʽ 

ʄʽʱʝʥʢʦ ʆ.ɺ., ɸʜʦʥʢʽʥʘ ɺ. ʖ., ʅʘʣʽʻʚʘ ʆ. ɯ. 

ʂʘʬʝʜʨʘ ʬʘʨʤʘʢʦʝʢʦʥʦʤʽʢʠ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

mischoksana@yandex.ru 

 

ʉʴʦʛʦʜʥʽ ʛʽʧʝʨʪʦʥʽʯʥʘ ʭʚʦʨʦʙʘ (ɻʍ) ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ (ʉʉɿ) ʽ ʦʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ (ɯʄ) 

ʪʘ ʤʦʟʢʦʚʦʛʦ ʽʥʩʫʣʴʪʫ (ʄɯ). ɿʨʦʩʪʘʥʥʷ ʩʤʝʨʪʥʦʩʪʽ ʚʽʜ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʽ 

ʥʠʟʴʢʘ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʭʚʦʨʠʭ ʥʘ ɻʍ ʚʠʟʥʘʯʘʶʪʴ ʚʘʛʦʤʝ ʩʦʮʽʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʨʦʙʣʝʤʠ ʾʾ 

ʣʽʢʫʚʘʥʥʷ. ʇʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʫ ʣʽʢʫʚʘʥʥʽ ɻʍ ʻ ʟʥʠʞʝʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ (ɸʊ) 

ʜʦ ʮʽʣʴʦʚʠʭ ʨʽʚʥʽʚ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʠʭ ʟʘʩʦʙʽʚ (ɸɻɿ) ʚ 

ʘʜʝʢʚʘʪʥʠʭ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʜʦʟʘʭ. ʍʚʦʨʽ ʥʘ ɻʍ ʟ ʥʘʷʚʥʽʩʪʶ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ (ʦʞʠʨʽʥʥʷ, 

ʛʽʧʝʨʪʨʦʬʽʾ ʤʽʦʢʘʨʜʘ, ʥʠʨʢʦʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ) ʧʦʪʨʝʙʫʶʪʴ ʢʦʤʙʽʥʦʚʘʥʦʾ ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʦʾ 

ʪʝʨʘʧʽʾ ʧʨʠ ʧʦʻʜʥʘʥʥʽ ʜʝʢʽʣʴʢʦʭ ɸɻɿ ʘʙʦ ʟʘʩʪʦʩʫʚʘʥʥʽ ʬʽʢʩʦʚʘʥʠʭ ʢʦʤʙʽʥʘʮʽʡ (ʌʂ), ʱʦ ʻ 

ʥʘʡʙʽʣʴʰ ʢʦʤʧʣʘʻʥʪʥʠʤʠ ʜʣʷ ʧʘʮʽʻʥʪʽʚ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʩʧʦʞʠʚʘʥʥʷ ɸɻɿ ʪʘ ʧʨʝʧʘʨʘʪʽʚ-

ʣʽʜʝʨʽʚ ʟʘ ʯʘʩʪʦʪʦʶ ʨʝʘʣʽʟʘʮʽʾ ʚ ʘʧʪʝʯʥʦʤʫ ʟʘʢʣʘʜʽ ʧʨʦʪʷʛʦʤ ʨʦʢʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʽ ʘʧʪʝʢʠ ʤ. ʂʨʝʤʝʥʯʫʢʘ. ɼʣʷ ʯʘʩʪʦʪʥʦʛʦ ʘʥʘʣʽʟʫ 

[1] ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ ʧʦ ʨʝʘʣʽʟʘʮʽʾ ɸɻɿ ʟʘ ʧʝʨʽʦʜ ʟ 1.12.2012 ʨ. ʧʦ 1.12.2013 ʨʨ. 

ɿʘ  ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʘʩʦʨʪʠʤʝʥʪ ɸɻɿ ʚ ʘʧʪʝʮʽ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 29 ʄʅʅ ʫ 

ʚʠʛʣʷʜʽ 130 ʊʅ ʟ ʰʝʩʪʠ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʛʨʫʧ ʪʨʝʪʴʦʛʦ ʨʽʚʥʷ ʟʛʽʜʥʦ ʟ ɸʊʉ-

ʢʣʘʩʠʬʽʢʘʮʽʻʶ: ʘʥʪʠʘʜʨʝʥʝʨʛʽʯʥʽ ʟʘʩʦʙʠ ʟ ʮʝʥʪʨʘʣʴʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ (ʉ02ɸ);  ʩʝʯʦʛʽʥʥʽ  

ʟʘʩʦʙʠ  (ʉ03); ʧʝʨʠʬʝʨʠʯʥʽ ʚʘʟʦʜʠʣʷʪʘʪʦʨʠ (ʉ04); ʙʣʦʢʘʪʦʨʠ ʙʝʪʘ ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʽʚ (ʉ07); 

ʘʥʪʘʛʦʥʽʩʪʠ ʢʘʣʴʮʽʶ (ɸʂ, ʉ08) ʪʘ ʟʘʩʦʙʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʥʽʥ-ʘʥʛʽʦʪʝʥʟʠʥʦʚʫ ʩʠʩʪʝʤʫ 

(ʉ09). ʆʪʞʝ, ʚ ʘʧʪʝʮʽ ʢʦʨʠʩʪʫʚʘʣʠʩʴ ʧʦʧʠʪʦʤ ʟʘʩʦʙʠ ʟ ʫʩʽʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʛʨʫʧ ɸɻɿ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʊʅ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʨʫʧʫ ʧʨʝʧʘʨʘʪʽʚ-

ʣʽʜʝʨʽʚ (10-ʊʆʇ) ʩʪʘʥʦʚʣʷʪʴ ʜʚʽ ʧʦʜʚʽʡʥʽ ʬʽʢʩʦʚʘʥʽ ʢʦʤʙʽʥʘʮʽʾ (ʌʂ): 

ʝʥʘʣʘʧʨʠʣ+ʛʽʜʨʦʭʣʦʨʪʽʘʟʠʜ  (ʊʅ - ɽʥʘʣʦʟʠʜ,  ʌʘʨʤʘʢ (ʋʢʨʘʾʥʘ, ʂʠʾʚ), ʦʜʥʘ ʌʂ ɯɸʇʌ 

ʢʘʧʪʦʧʨʠʣʫ: ʢʘʧʪʦʧʨʠʣ+ʛʽʜʨʦʭʣʦʨʪʽʘʟʠʜ (ʊʅ ï ʂʘʧʪʦʧʨʝʩ, ɼʘʨʥʠʮʷ, ʋʢʨʘʾʥʘ, ʂʠʾʚ); ʦʜʥʘ 

ʧʦʪʨʽʡʥʘ ʌʂ ʘʪʝʥʦʣʦʣ+ʘʤʣʦʜʠʧʽʥ+ʛʽʜʨʦʭʣʦʨʪʽʘʟʠʜ (ʊʅ - ʊʦʥʦʨʤʘ, ɼʘʨʥʠʮʷ, ʋʢʨʘʾʥʘ, ʂʠʾʚ), 

ʘ ʪʘʢʦʞ ʧʨʝʧʘʨʘʪʠ ʙʝʪʘ-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʘ ʙʽʩʦʧʨʦʣʦʣʘ (ɹʽʩʦʧʨʦʣʦʣ,  ʌʘʨʤʘʢ, ʋʢʨʘʾʥʘ, ʂʠʾʚ) 

ʪʘ ʘʥʪʘʛʦʥʽʩʪʘ ʢʘʣʴʮʽʶ (ɸʤʣʦʜʠʧʽʥ, ʊʝʭʥʦʣʦʛ, ʋʢʨʘʾʥʘ, ʋʤʘʥʴ) ʫ ʜʚʦʭ ʜʦʟʫʚʘʥʥʷʭ 5 ʤʛ ʪʘ 10 
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ʤʛ. ʎʝ ʧʨʝʧʘʨʘʪʠ ʟ ʜʦʚʝʜʝʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ɸɻ. ʆʢʨʽʤ ʮʴʦʛʦ ʩʝʨʝʜ 

ʧʨʝʧʘʨʘʪʽʚ-ʣʽʜʝʨʽʚ ʟʘ ʯʘʩʪʦʪʦʶ ʨʝʘʣʽʟʘʮʽʾ ʻ ʃɿ ʟ ʥʝʜʦʚʝʜʝʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ, ʘ ʩʘʤʝ 

ʧʨʝʧʘʨʘʪʠ ʧʝʨʠʬʝʨʠʯʥʠʭ ʚʘʟʦʜʠʣʷʪʘʪʦʨʽʚ ʙʝʥʜʘʟʦʣ+ʧʘʧʘʚʝʨʠʥ+ʤʝʪʘʤʽʟʦʣ ʥʘʪʨʽʡ (ɸʥʜʠʧʘʣ, 

ʄʦʥʬʘʨʤ, ʋʢʨʘʾʥʘ, ʄʦʥʘʩʪʠʨʠʱʝ). 

ɻʨʫʧʫ ʊʆʇ-10 ʧʨʝʧʘʨʘʪʽʚ-ʣʽʜʝʨʽʚ ʟʘ ʄʅʅ ʩʢʣʘʜʘʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʝʧʘʨʘʪʠ ʧʝʨʰʦʾ 

ʣʽʥʽʾ, ʘ ʩʘʤʝ: ʥʘ ʦʩʥʦʚʽ ʙʝʪʘ-ʙʣʦʢʘʪʦʨʘ ʙʽʩʦʧʨʦʣʦʣʘ, ɯɸʇʌ ʝʥʘʣʘʧʨʠʣʘ, ʣʽʟʠʥʦʧʨʠʣʘ ʪʘ ʾʭ 

ʢʦʤʙʽʥʘʮʽʡ ʟ ʜʽʫʨʝʪʠʢʦʤ ʛʽʜʨʦʭʣʦʨʪʽʘʟʠʜʦʤ, ʧʨʝʧʘʨʘʪʠ ʘʥʪʘʛʦʥʽʩʪʘ ʢʘʣʴʮʽʶ ʘʤʣʦʜʠʧʽʥʘ, 

ʜʽʫʨʝʪʠʢʘ ʬʫʨʦʩʝʤʽʜʘ ʪʘ ʢʦʤʙʽʥʘʮʽʾ ʘʥʪʘʛʦʥʽʩʪʽʚ ʨʝʮʝʧʪʦʨʽʚ ʘʥʛʽʦʪʝʥʟʠʥʫ II (ɸʈɸ II) ʟ 

ʜʽʫʨʝʪʠʢʘʤʠ. ʆʪʞʝ, ʩʝʨʝʜ ʊʆʇ-10 ʣʽʜʝʨʽʚ ʯʦʪʠʨʠ ʄʅʅ ï ʮʝ  ʧʦʜʚʽʡʥʽ ʌʂ ʟ ʜʽʫʨʝʪʠʢʦʤ 

ʛʽʜʨʦʭʣʦʨʪʽʘʟʠʜʦʤ. ɼʦ ʜʝʩʷʪʢʠ ʣʽʜʝʨʽʚ ʚʭʦʜʷʪʴ ʪʘʢʦʞ ʧʨʝʧʘʨʘʪʠ ʜʨʫʛʦʾ ʣʽʥʽʾ ɸɻɿ - ʨʘʫʥʘʪʠʥ. 

ʏʘʩʪʢʘ ʌʂ ʫ ʟʘʛʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ ʨʝʘʣʽʟʦʚʘʥʠʭ ʫʧʘʢʦʚʦʢ ɸɻɿ ʩʪʘʥʦʚʠʪʴ 38% . 

ɸʥʘʣʽʟ ʧʠʪʦʤʠʭ ʯʘʩʪʦʢ ʌʂ ʦʢʨʝʤʠʭ ɸɻɿ ʧʦʢʘʟʘʚ, ʱʦ ʣʽʜʝʨʘʤʠ ʟʘ ʯʘʩʪʦʪʦʶ ʨʝʘʣʽʟʘʮʽʾ 

ʻ ʌʂ ɯɸʇʌ (ʝʥʘʣʘʧʨʠʣʫ, ʣʽʟʠʥʦʧʨʠʣʫ ʪʘ ʢʘʧʪʦʧʨʠʣʫ) ʟ ʜʽʫʨʝʪʠʢʦʤ ʛʽʜʨʦʭʣʦʨʪʽʘʟʠʜʦʤ 

ʚʽʜʧʦʚʽʜʥʦ 41%, 10% ʪʘ 10%. ʇʠʪʦʤʘ ʯʘʩʪʢʘ ʚ ʟʘʛʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ ʨʝʘʣʽʟʦʚʘʥʠʭ ʫʧʘʢʦʚʦʢ ʌʂ 

ʧʝʨʠʬʝʨʠʯʥʠʭ ʚʘʟʦʜʠʣʷʪʘʪʦʨʽʚ (ʧʘʧʘʚʝʨʠʥ+ʙʝʥʜʘʟʦʣ) ʩʪʘʥʦʚʠʪʴ 22%. ʇʠʪʦʤʘ ʯʘʩʪʢʘ 

ʨʝʘʣʽʟʘʮʽʾ ʽʥʰʠʭ ʌʂ, ʘ ʩʘʤʝ ʙʝʪʘ-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʘ ʘʪʝʥʦʣʦʣʫ ʟ ʜʽʫʨʝʪʠʢʦʤ ʘʙʦ ʜʽʫʨʝʪʠʢʦʤ ʪʘ 

ɸʂ ʪʘ ɸʈɸ II ʚʘʣʴʟʘʨʪʘʥʫ ʟ ɸʂ, ʨʝʟʝʨʧʽʥʫ ʟ ʽʥʰʠʤʠ ɸɻɿ ʩʪʘʥʦʚʠʪʴ ʚʽʜʧʦʚʽʜʥʦ 13%, 3% ʪʘ 

1% . 

ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʠ ʯʘʩʪʦʪʥʦʛʦ ʘʥʘʣʽʟʫ ɸɻɿ ʟʘ ʊʅ ʪʘ ʄʅʅ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʣʽʜʝʨʘʤʠ 

ʟʘ ʦʙʩʷʛʦʤ ʨʝʘʣʽʟʘʮʽʾ ʻ ɸɻɿ ʚ ʦʩʥʦʚʥʦʤʫ ʧʝʨʰʦʾ ʣʽʥʽʾ. ʎʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʣʽʢʘʨʽ ʚ ʩʚʦʾʡ ʧʨʘʢʪʠʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʫʯʘʩʥʽ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ: ʫʥʽʬʽʢʦʚʘʥʠʡ 

ʢʣʽʥʽʯʥʠʡ ʧʨʦʪʦʢʦʣ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʭʚʦʨʠʤ ʥʘ ɸɻ ʪʘ ʬʦʨʤʫʣʷʨʠ ʨʽʟʥʦʛʦ ʨʽʚʥʷ 

[2], ʱʦ ʩʪʚʦʨʝʥʽ ʥʘ ʟʘʩʘʜʘʭ ʜʦʢʘʟʦʚʦʾ ʤʝʜʠʮʠʥʠ. ʇʦʟʠʪʠʚʥʠʤ ʻ ʪʝ, ʱʦ ʩʝʨʝʜ ʧʨʝʧʘʨʘʪʽʚ 

ʣʽʜʝʨʽʚ ʷʢ ʟʘ ʊʅ, ʪʘʢ ʽ ʟʘ ʄʅʅ ʻ ʬʽʢʩʦʚʘʥʽ ʢʦʤʙʽʥʘʮʽʾ ɸɻɿ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʧʨʠʭʠʣʴʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʜʦ ʣʽʢʫʚʘʥʥʷ. ɸʥʘʣʽʟ ʧʠʪʦʤʠʭ ʯʘʩʪʦʢ ʌʂ ʦʢʨʝʤʠʭ ɸɻɿ ʧʦʢʘʟʘʚ, ʱʦ 

ʣʽʜʝʨʘʤʠ ʟʘ ʯʘʩʪʦʪʦʶ ʨʝʘʣʽʟʘʮʽʾ ʻ ʌʂ ɯɸʇʌ (ʝʥʘʣʘʧʨʠʣʫ, ʣʽʟʠʥʦʧʨʠʣʫ ʪʘ ʢʘʧʪʦʧʨʠʣʫ) ʟ 

ʜʽʫʨʝʪʠʢʦʤ ʛʽʜʨʦʭʣʦʨʪʽʘʟʠʜʦʤ, ʪʦʙʪʦ ʥʘʡʙʽʣʴʰ ʨʘʥʥʽʭ ʌʂ, ʷʢʽ ʻ ʙʽʣʴʰ ʜʝʰʝʚʠʤʠ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ɺʦʨʦʙʴʝʚ ʇ.ɸ. ABC-, VEN- ʠ ʯʘʩʪʦʪʥʳʡ ʘʥʘʣʠʟʳ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ     // ʇʨʦʙʣʝʤʳ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ. ï 2004. ï ˉ3. ï ʉ.10-12. 

2. ɼʝʨʞʘʚʥʠʡ ʬʦʨʤʫʣʷʨ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. ɺʠʧʫʩʢ ʧôʷʪʠʡ. ï ʂ.: ɼʇ çɼʝʨʞʘʚʥʠʡ 

ʝʢʩʧʝʨʪʥʠʡ ʮʝʥʪʨ ʄʆɿ ʋʢʨʘʾʥʠè. ï 2013. ï 1308 ʩ. 
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ɹʽʦʬʘʨʤʘʮʝʚʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʟ ʬʦʟʠʥʦʧʨʠʣʦʤ ʥʘʪʨʽʶ 

ʅʘʟʘʨʦʚʘ ʆ.ʉ., ɺʝʨʙʦʚʘ ʖ.ʄ., ʉʽʜʝʥʢʦ ʃ.ʄ., ʂʘʟʘʨʽʥʦʚ ʄ.ʆ., ɻʦʥʯʘʨʦʚ ʄ.ɯ. 

ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çɼʝʨʞʘʚʥʠʡ ʥʘʫʢʦʚʠʡ ʮʝʥʪʨ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʽ  

ʤʝʜʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾè, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

lenanazarova1969@rambler.ru  

ɸʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʦʥʽʷ (ɸɻ) ʻ ʦʜʥʠʤ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ 

ʨʠʟʠʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʋ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʧʦʰʠʨʝʥʽʩʪʴ ɸɻ ʚ ʜʘʥʠʡ ʯʘʩ 

ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 44 %. ɺʨʘʭʦʚʫʶʯʠ ʟʨʦʩʪʘʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʘ ʪʘʢʦʞ ʚʩʝ ʟʨʦʩʪʘʶʯʫ 

ʚʘʨʪʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ɸɻ, ʚʩʝ ʙʽʣʴʰʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʧʠʪʘʥʥʷ ʚʟʘʻʤʦʟʘʤʽʥʥʦʩʪʽ 

ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʪʝʨʘʧʝʚʪʠʯʥʦ ʝʢʚʽʚʘʣʝʥʪʥʽ [2]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʚʦʨʝʥʥʷ ʪʘʙʣʝʪʦʢ ʟ ʬʦʟʠʥʦʧʨʠʣʦʤ ʥʘʪʨʽʶ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʜʦʟʚʦʣʠʪʴ 

ʨʦʟʰʠʨʠʪʠ ʨʠʥʦʢ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘ ʨʘʭʫʥʦʢ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʜʦʩʪʫʧʥʦʛʦ ʟʘ ʮʽʥʦʶ ʰʠʨʦʢʠʤ ʚʝʨʩʪʚʘʤ ʥʘʩʝʣʝʥʥʷ.  

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʧʨʦʚʝʜʝʥʥʷ ʙʽʦʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʧʨʝʧʘʨʘʪʫ ʟ ʬʦʟʠʥʦʧʨʠʣʦʤ ʥʘʪʨʽʶ ʚ ʬʦʨʤʽ ʪʘʙʣʝʪʦʢ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ ʷʢʦʩʪʽ ʦʙ'ʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʦʙʨʘʥʽ ʣʽʢʘʨʩʴʢʘ ʩʫʙʩʪʘʥʮʽʷ 

ʬʦʟʠʥʦʧʨʠʣʫ ʥʘʪʨʽʶ ʚʠʨʦʙʥʠʮʪʚʘ ʬʽʨʤʠ çZHEJIANG HUAHAI PHARMACEUTICAL CO., LTD.è, 

ʂʠʪʘʡ, ʪʘʙʣʝʪʢʦʚʽ ʤʘʩʠ ʽ ʪʘʙʣʝʪʢʠ, ʦʪʨʠʤʘʥʽ ʥʘ ʾʭ ʦʩʥʦʚʽ. ɼʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʨʝʧʘʨʘʪʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʘʢʽ ʤʝʪʦʜʠ: ʚʽʟʫʘʣʴʥʠʡ ʪʘ ʛʨʘʚʽʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜʠ, ʤʝʪʦʜ ʨʽʜʠʥʥʦʾ 

ʭʨʦʤʘʪʦʛʨʘʬʽʾ.  

ʌʘʨʤʘʮʝʚʪʠʯʥʘ ʨʦʟʨʦʙʢʘ ʧʨʝʧʘʨʘʪʫ ʟ ʬʦʟʠʥʦʧʨʠʣʦʤ ʥʘʪʨʽʶ ʧʨʦʚʝʜʝʥʘ, ʷʢ ʜʣʷ 

ʛʝʥʝʨʠʯʥʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ. ɺ ʷʢʦʩʪʽ ʨʝʬʝʨʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʦʙʨʘʥʠʡ ʄʦʥʦʧʨʠʣÈ, 

ʪʘʙʣʝʪʢʠ ʧʦ 10 ʤʛ, ʚʠʨʦʙʥʠʮʪʚʘ ʬʽʨʤʠ çBristol-Myers Squibb SrL", ɯʪʘʣʽʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʨʦʟʨʦʙʢʠ ʪʘʙʣʝʪʦʢ ʟ ʬʦʟʠʥʦʧʨʠʣʦʤ ʥʘʪʨʽʶ 

ʥʘʤʠ ʚʠʚʯʝʥʽ ʬʘʨʤʘʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʫʙʩʪʘʥʮʽʾ ʽ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʷʢʽʩʥʠʡ ʩʢʣʘʜ 

ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʫʙʩʪʘʥʮʽʷ ʬʦʟʠʥʦʧʨʠʣʫ 

ʥʘʪʨʽʶ ʚʦʣʦʜʽʻ ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ ʦʙ'ʻʤʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʥʘʩʠʧʥʘ ʛʫʩʪʠʥʘ - 0,41 ʛ/ʤʣ, 

ʛʫʩʪʠʥʘ ʧʽʩʣʷ ʫʩʘʜʢʠ - 0,3 ʛ/ʤʣ), ʥʝʟʘʜʦʚʽʣʴʥʦʶ ʧʣʠʥʥʽʩʪʶ - 0,15 ʛ/ʩ, ʧʨʝʩʫʻʤʽʩʪʴ ʧʨʠ 

ʩʪʘʥʜʘʨʪʥʦʤʫ ʪʠʩʢʫ ʧʨʝʩʫʚʘʥʥʷ 1200 ʢʛʩ/ʩʤ2 - 53 ʅ, ʢʫʪ ʧʨʠʨʦʜʥʦʛʦ ʫʢʦʩʫ ï 590. ʊʦʤʫ, ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʩʠ ʜʣʷ ʪʘʙʣʝʪʫʚʘʥʥʷ, ʥʘʤʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʦʧʦʤʽʞʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʧʦʣʽʧʰʫʶʪʴ ʩʠʧʫʯʽʩʪʴ ʽ ʧʨʝʩʫʻʤʽʩʪʴ ʤʘʩʠ: 

ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʘ ʮʝʣʶʣʦʟʘ ʚ ʢʽʣʴʢʦʩʪʽ 15-20 %, ʣʘʢʪʦʟʘ ʤʦʥʦʛʽʜʨʘʪ (68-78 %), 

ʧʦʣʽʚʽʥʽʣʧʽʨʦʣʽʜʦʥ ʤʘʨʦʢ ʂ-17 ʽ ʂ-29/32 (12-14 %). ɺ ʷʢʦʩʪʽ ʨʦʟʧʫʰʫʚʘʯʘ ʚʠʢʦʨʠʩʪʘʥʘ ʥʘʪʨʽʶ 

ʢʨʦʩʢʘʨʤʝʣʦʟʘ (0,5-3,5 %). ʂʦʚʟʥʠʡ ʝʬʝʢʪ ʤʘʩʠ ʜʣʷ ʪʘʙʣʝʪʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʤʘʛʥʽʶ ʩʪʝʘʨʘʪ 

(1,0 %).  
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ɼʘʣʽ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʦʙʨʘʥʠʭ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʪʘʙʣʝʪʢʦʚʠʭ ʤʘʩ ʦʪʨʠʤʘʥʠʭ ʤʝʪʦʜʦʤ ʧʨʷʤʦʛʦ ʧʨʝʩʫʚʘʥʥʷ: ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, ʦʜʥʦʨʽʜʥʽʩʪʴ 

ʤʘʩʠ, ʬʨʘʢʮʽʡʥʠʡ ʩʢʣʘʜ, ʤʽʮʥʽʩʪʴ ʜʦ ʨʦʟʜʘʚʣʶʚʘʥʥʷ, ʩʪʠʨʘʥʥʽʩʪʴ, ʨʘʩʧʘʜʘʻʤʦʩʪʴ ʪʘʙʣʝʪʦʢ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʪʨʠʤʘʥʽ ʪʘʙʣʝʪʢʠ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ɼʝʨʞʘʚʥʦʾ ʌʘʨʤʘʢʦʧʝʾ 

ʋʢʨʘʾʥʠ (ɼʌʋ) [1] ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʠʨʘʥʥʽʩʪʴ, ʦʜʥʦʨʽʜʥʽʩʪʴ ʤʘʩʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʪʘʙʣʝʪʦʢ ʬʦʟʠʥʦʧʨʠʣ ʥʘʪʨʽʶ ʽʟ ʟʘʟʥʘʯʝʥʠʤʠ ʜʦʧʦʤʽʞʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ 

ʥʝʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʧʨʷʤʦʛʦ ʧʨʝʩʫʚʘʥʥʷ. ʊʦʤʫ, ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʾ ʟʚ'ʷʟʫʶʯʦʾ ʨʝʯʦʚʠʥʠ ʽ ʾʾ ʢʦʥʮʝʥʪʨʘʮʽʾ. ʅʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʴ 

ʬʘʨʤʘʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘʙʣʝʪʢʦʚʠʭ ʤʘʩ ʪʘ ʘʥʘʣʽʟʫ ʷʢʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʪʘʙʣʝʪʦʢ 

ʩʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʠʭ ʟʚʦʣʦʞʫʚʘʯʽʚ ʙʫʚ ʦʙʨʘʥʠʡ 14 % ʩʧʠʨʪʦʚʠʡ ʨʦʟʯʠʥ ʧʦʣʽʚʽʥʽʣʧʽʨʦʣʽʜʦʥʫ 

ʤʘʨʢʠ ʂ-17.  

ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʘʙʣʝʪʦʢ ʟ ʬʦʟʠʥʦʧʨʠʣʦʤ ʥʘʪʨʽʶ ʙʫʚ ʦʙʨʘʥʠʡ ʤʝʪʦʜ ʚʦʣʦʛʦʾ 

ʛʨʘʥʫʣʷʮʽʾ, ʷʢ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ ʜʣʷ ʜʘʥʦʾ ʩʫʙʩʪʘʥʮʽʾ. ʆʪʨʠʤʘʥʽ 

ʪʘʙʣʝʪʢʠ ʟ ʬʦʟʠʥʦʧʨʠʣʦʤ ʥʘʪʨʽʶ ʟʘ ʚʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ɼʌʋ [1].  

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʧʨʠ ʨʦʟʨʦʙʮʽ ʩʢʣʘʜʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʧʨʝʧʘʨʘʪʫ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ 

ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʦʙʨʘʥʦʛʦ ʩʢʣʘʜʫ ʧʦʨʽʚʥʷʥʦ ʟ ʨʝʬʝʨʝʥʪʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ʚ ʫʤʦʚʘʭ in vitro. 

ɼʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʢʠ ʨʦʟʯʠʥʝʥʥʷ ʪʘʙʣʝʪʦʢ ʟ ʬʦʟʠʥʦʧʨʠʣʦʤ ʥʘʪʨʽʶ 10 ʤʛ ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʴʦʭ 

ʩʪʘʥʜʘʨʪʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ: ʨʅ 1,2, ʨʅ 4,5 ʽ ʨʅ 6,8, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠʣʘʜ ʜʣʷ ʨʦʟʯʠʥʝʥʥʷ 

ʪʚʝʨʜʠʭ ʜʦʟʦʚʘʥʠʭ ʬʦʨʤ SOTAX ɸT 7 ʦʩʥʘʱʝʥʠʡ ʣʦʧʘʪʪʶ ʟʽ ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ 75 ʦʙ/ʭʚ, 

ʯʘʩ ʨʦʟʯʠʥʝʥʥʷ 45 ʭʚ. ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʬʦʟʠʥʦʧʨʠʣʫ ʥʘʪʨʽʶ, ʷʢʠʡ ʧʝʨʝʡʰʦʚ ʚ ʩʝʨʝʜʫ 

ʨʦʟʯʠʥʝʥʥʷ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʚʦʜʠʪʠ ʤʝʪʦʜʦʤ ʨʽʜʠʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ.  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʚʯʝʥʥʷ ʢʽʥʝʪʠʢʠ ʨʦʟʯʠʥʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ: ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʯʠʥʝʥʥʷ 

ʟ ʨʅ 1,2 ʥʝʧʨʠʡʥʷʪʥʝ ʜʣʷ ʩʫʙʩʪʘʥʮʽʾ ʬʦʟʠʥʦʧʨʠʣʫ ʥʘʪʨʽʶ ʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʢʽʥʝʪʠʢʠ 

ʨʦʟʯʠʥʝʥʥʷ ʚ ʜʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʥʝʤʦʞʣʠʚʦ ʯʝʨʝʟ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʦʟʯʠʥʽʚ; 

ʜʣʷ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʯʠʥʝʥʥʷ ʘʮʝʪʘʪʥʦʛʦ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ʟ ʨʅ 4,5, ʨʦʟʨʘʭʦʚʘʥʠʡ ʬʘʢʪʦʨ 

ʧʦʜʽʙʥʦʩʪʽ ʧʨʦʬʽʣʽʚ ʨʦʟʯʠʥʝʥʥʷ (f2) ʧʝʨʝʚʠʱʫʻ ʟʥʘʯʝʥʥʷ 50, ʘ ʫ ʩʝʨʝʜʦʚʠʱʽ ʬʦʩʬʘʪʥʦʛʦ 

ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ ʟ ʨʅ 6,8 ʟʘ 15 ʭʚ ʙʽʣʴʰʝ 85% ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʦʟʯʠʥ, ʦʪʞʝ, 

ʧʨʦʬʽʣʽ ʨʦʟʯʠʥʝʥʥʷ (ʢʽʥʝʪʠʯʥʽ ʢʨʠʚʽ ʨʦʟʯʠʥʝʥʥʷ) ʜʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʦʜʽʙʥʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʙʨʘʥʠʡ ʦʧʪʠʤʘʣʴʥʠʡ ʩʢʣʘʜ ʪʘ 

ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʝʧʘʨʘʪʫ, ʷʢʘ ʘʧʨʦʙʦʚʘʥʘ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ. 

ʈʦʟʨʦʙʣʝʥʽ ʪʘʙʣʝʪʢʠ ʟ ʬʦʟʠʥʦʧʨʠʣʦʤ ʥʘʪʨʽʶ ʻ ʝʢʚʽʚʘʣʝʥʪʥʠʤʠ ʜʦ ʨʝʬʝʨʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʫ 

ʄʦʥʦʧʨʠʣÈ, ʪʘʙʣʝʪʢʠ ʧʦ 10 ʤʛ, ʚʠʨʦʙʥʠʮʪʚʘ ʬʽʨʤʠ çBristol-Myers Squibb SrL", ɯʪʘʣʽʷ. 
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ɿʘ ʜʘʥʠʤʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʢʘʥʮʝʨ-ʨʝʻʩʪʨʫ ʚ ʋʢʨʘʾʥʽ ʣʝʡʢʦʟʠ ʩʪʘʙʽʣʴʥʦ ʟʘʡʤʘʶʪʴ ʧʝʨʰʽ 

ʧʦʟʠʮʽʾ ʫ ʩʪʨʫʢʪʫʨʽ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʩʤʝʨʪʥʦʩʪʽ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ (ʚʽʜ 0 ʜʦ 17 ʨʦʢʽʚ). 

ʂʨʽʤ ʮʴʦʛʦ, ʣʝʡʢʦʟʠ ʻ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʩʤʝʨʪʥʦʩʪʽ ʭʚʦʨʠʭ ʥʘ ʟʣʦʷʢʽʩʥʽ ʧʘʪʦʣʦʛʽʾ ʩʝʨʝʜ 

ʧʘʮʽʻʥʪʽʚ ʫ ʚʽʮʽ ʚʽʜ 17 ʜʦ 25 ʨʦʢʽʚ. ʌʘʨʤʘʮʝʚʪʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʭʚʦʨʠʭ ʥʘ ʣʝʡʢʦʟʠ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʚ ʋʢʨʘʾʥʽ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʟʘ ʨʘʭʫʥʦʢ ʙʶʜʞʝʪʽʚ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʫ ʨʘʤʢʘʭ 

ʚʠʢʦʥʘʥʥʷ ʜʝʨʞʘʚʥʦʾ ʮʽʣʴʦʚʦʾ ʧʨʦʛʨʘʤʠ çʆʥʢʦʣʦʛʽʷè, ʷʢʘ ʟʘʪʚʝʨʜʞʝʥʘ ʜʦ 2016 ʨ.. ɿʘ ʫʤʦʚ 

ʥʝʩʪʘʙʽʣʴʥʦʾ ʩʠʪʫʘʮʽʾ ʥʘ ʚʘʣʶʪʥʦʤʫ ʨʠʥʢʫ ʪʘ ʜʝʬʽʮʠʪʫ ʨʝʩʫʨʩʽʚ ʫ ʚʽʪʯʠʟʥʷʥʽʡ ʩʠʩʪʝʤʽ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʜʦʩʣʽʜʞʝʥʴ ʻ ʧʨʦʚʝʜʝʥʥʷ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʘʥʘʣʽʟʫ 

ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ ʧʨʝʧʘʨʘʪʽʚ (ʇʇ), ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʩʭʝʤʘʭ ʭʽʤʽʦʪʝʨʘʧʽʾ 

(ʍʊ) ʣʝʡʢʦʟʽʚ. ʇʝʨʰ ʟʘ ʚʩʝ, ʨʝʟʫʣʴʪʘʪʠ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʬʦʨʤʫʚʘʥʥʽ ʨʘʮʽʦʥʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟʘʢʫʧʽʚʝʣʴ ʣʽʢʘʨʩʴʢʠʭ 

ʧʨʝʧʘʨʘʪʽʚ (ʃʇ) ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʜʫʨʠ ʧʨʦʚʝʜʝʥʥʷ ʜʝʨʞʘʚʥʠʭ ʪʝʥʜʝʨʥʠʭ ʪʦʨʛʽʚ. 

ɿʘʟʥʘʯʝʥʝ ʡ ʦʙʫʤʦʚʠʣʦ ʦʩʥʦʚʥʠʡ ʥʘʧʨʷʤʦʢ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʘʥʘʣʽʪʠʯʥʠʡ ʪʘ ʧʦʨʽʚʥʷʣʴʥʠʡ ʤʝʪʦʜʠ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ 

ʘʥʘʣʽʟʫ ʘʩʦʨʪʠʤʝʥʪʫ ʃʇ. ʆʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʦʙʨʘʥʽ ʜʘʥʽ ɼʇ çɼʝʨʞʘʚʥʠʡ 

ʝʢʩʧʝʨʪʥʠʡ ʮʝʥʪʨè (ɼʇ ɼɽʎ) ʄʆɿ ʋʢʨʘʾʥʠ ʟ ʨʝʻʩʪʨʘʮʽʾ ʇʇ ʩʪʘʥʦʤ ʥʘ 1.05.2014 ʨ., ʘ ʪʘʢʦʞ 

ʢʣʽʥʽʯʥʠʭ ʧʨʦʪʦʢʦʣʽʚ, ʘ ʩʘʤʝ ʩʭʝʤʠ ʍʊ, ʱʦ ʟʘʪʚʝʨʜʞʝʥʽ ʚʽʜʧʦʚʽʜʥʠʤʠ ʥʘʢʘʟʘʤʠ ʄʆɿ ʋʢʨʘʾʥʠ 

ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ çɻʝʤʘʪʦʣʦʛʽʷè (ʟʽ ʟʤʽʥʘʤʠ). ʂʨʽʤ ʮʴʦʛʦ, ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ 

ʤʘʪʝʨʽʘʣʠ ɼʝʨʞʘʚʥʦʛʦ ʬʦʨʤʫʣʷʨʫ (ɼʌ) ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ (ʃɿ) 6-ʚʠʧʫʩʢʫ ʟʘ ʨʦʟʜʽʣʘʤʠ 13 

çɻʝʤʘʪʦʣʦʛʽʷ. ʃɿè, 19 çʃɿ, ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴè ɼʌ ʃɿ, ʱʦ 

ʟʘʪʚʝʨʜʞʝʥʠʡ ʥʘʢʘʟʦʤ ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 08.04.2014 ˉ 252.  

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʦʢʨʝʩʣʠʪʠ ʩʝʛʤʝʥʪ ʨʠʥʢʫ ʇʇ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʍʊ ʛʦʩʪʨʦʛʦ ʣʽʤʬʦʾʜʥʦʛʦ ʣʝʡʢʦʟʫ (ɻʃʃ) - ʢʦʜ ʟʘ ʄʂʍ-10: C 91.0; 

 C 91.5) ʪʘ ʛʦʩʪʨʦʛʦ ʤʽʻʣʦʾʜʥʦʛʦ ʣʝʡʢʦʟʫ (ɻʄʃ) - ʢʦʜ ʟʘ ʄʂʍ-10: ʉ 92.0, ʉ 92.4, ʉ 92.5, ʉ 

93.0, ʉ 94.0, ʉ 94.2). ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʟʥʘʯʝʥʦʛʦ ʥʘʧʨʷʤʢʫ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʩʭʝʤʠ ʍʊ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʢʣʽʥʽʯʥʠʭ ʧʨʦʪʦʢʦʣʘʭ ʪʘ ʨʦʟʜʽʣʘʭ ɼʌ ʃɿ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʘʥʘʣʽʟʫ ʩʭʝʤ ʍʊ ɻʃʃ ʪʘ ɻʄʃ ʙʫʣʘ ʩʬʦʨʤʦʚʘʥʘ ʚʠʙʽʨʢʘ ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʜʦ ʷʢʦʾ 
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ʫʚʽʡʰʣʦ 18 ʥʘʡʤʝʥʫʚʘʥʴ ʃɿ. ʊʘʢ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʽʶʯʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʧʨʦʪʦʢʦʣʘʤʠ ʪʘ 

ɼʌ ʃɿ ʫ ʣʽʢʫʚʘʥʥʽ ɻʃʃ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ: ʚʽʥʢʨʠʩʪʠʥ; ʜʘʫʥʦʨʫʙʽʮʠʥ; 

ʘʩʧʘʨʘʛʽʥʘʟʫ; ʤʝʪʦʪʨʝʢʩʘʪ; ʮʠʢʣʦʬʦʩʬʘʤʽʜ; ʮʠʪʘʨʘʙʽʥ; ʤʝʨʢʘʧʪʦʧʫʨʠʥ; ʝʪʦʧʦʟʠʜ; 

ʜʦʢʩʦʨʫʙʽʮʠʥ; ʪʽʦʛʫʘʥʽʥ; ʢʘʣʴʮʽʶ ʬʦʣʽʥʘʪ; ʤʽʪʦʢʩʘʥʪʨʦʥ; ʽʬʦʩʬʘʤʽʜ; ʽʤʘʪʠʥʽʙ; ʽʜʘʨʫʙʽʮʠʥ; 

ʬʽʣʛʨʘʩʪʠʤ; ʬʣʫʜʘʨʘʙʽʥ. ʉʭʝʤʠ ʍʊ, ʱʦ ʥʘʚʝʜʝʥʽ ʫ ʧʨʦʪʦʢʦʣʽ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ 

ʭʚʦʨʠʤ ʥʘ ɻʄʃ, ʤʽʩʪʷʪʴ ʥʘʩʪʫʧʥʽ ʥʘʡʤʝʥʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ: ʤʝʪʦʪʨʝʢʩʘʪ; ʮʠʪʘʨʘʙʽʥ; 

ʽʜʘʨʫʙʽʮʠʥ; ʬʽʣʛʨʘʩʪʠʤ; ʬʣʫʜʘʨʘʙʽʥ; ʪʨʝʪʠʥʦʾʥ. ɿʘ ʜʘʥʠʤʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ɼʇ ɼɽʎ ʄʆɿ 

ʋʢʨʘʾʥʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʟ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʧʝʨʝʣʽʢʫ ʇʇ ʚʽʜʩʫʪʥʷ ʨʝʻʩʪʨʘʮʽʷ ʟʘ ʪʘʢʠʤʠ 

ʥʘʡʤʝʥʫʚʘʥʥʷ ʃɿ, ʷʢ ʜʘʫʥʦʨʫʙʽʮʠʥ, ʤʝʨʢʘʧʪʦʧʫʨʠʥ, ʪʽʦʛʫʘʥʠʥ.  

ɺʩʴʦʛʦ ʚ ʋʢʨʘʾʥʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 70 ʪʦʨʛʦʚʠʭ ʥʘʡʤʝʥʫʚʘʥʴ ʃʇ (ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʬʦʨʤ 

ʚʠʧʫʩʢʫ), ʱʦ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʍʊ ʛʦʩʪʨʠʭ ʬʦʨʤ ʣʝʡʢʦʟʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʟʘ ʤʽʞʥʘʨʦʜʥʠʤʠ ʥʝʧʘʪʝʥʪʦʚʘʥʠʤʠ ʥʘʟʚʘʤʠ (ʄʅʅ) ʧʨʝʧʘʨʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʝʨʽʚʥʦʤʽʨʥʦ. 

ʊʘʢ, ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʪʦʨʛʦʚʠʭ ʥʘʡʤʝʥʫʚʘʥʴ ʇʇ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘ ʧʨʝʧʘʨʘʪʘʤʠ 

ʜʦʢʩʦʨʫʙʽʮʠʥʫ (11 ʥʘʡʤʝʥʫʚʘʥʴ), ʜʨʫʛʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʃʇ ʬʽʣʛʨʘʩʪʠʤ (9 ʥʘʡʤʝʥʫʚʘʥʴ 

ʧʨʝʧʘʨʘʪʽʚ), ʪʨʝʪʶ ʧʦʟʠʮʽʶ ʟʘʡʤʘʶʪʴ ʧʨʝʧʘʨʘʪʠ ʝʪʦʧʦʟʠʜʫ (8 ʥʘʡʤʝʥʫʚʘʥʴ ʃɿ). ʗʢʱʦ 

ʨʦʟʛʣʷʜʘʪʠ ʨʦʟʧʦʜʽʣ ʇʇ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʽʭ ʬʦʨʤ ʚʠʧʫʩʢʫ, ʪʦ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʛʨʫʧʽ ʤʝʪʦʪʨʝʢʩʘʪʫ (49 ʥʘʡʤʝʥʫʚʘʥʴ ʃɿ), ʥʘ ʜʨʫʛʽʡ ʧʦʟʠʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʇʇ ʟ 

ʛʨʫʧʠ ʜʦʢʩʦʨʫʙʽʮʠʥʫ (29 ʥʘʡʤʝʥʫʚʘʥʴ), ʘ ʥʘ ʪʨʝʪʽʡ ï ʬʽʣʛʨʘʩʪʠʤʫ (22 ʥʘʡʤʝʥʫʚʘʥʴ 

ʧʨʝʧʘʨʘʪʽʚ).  

ɺʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʩʝʛʤʝʥʪʫ ʨʠʥʢʫ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʻ ʡʦʛʦ 

ʽʤʧʦʨʪʦʟʘʣʝʞʥʽʩʪʴ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʧʨʝʧʘʨʘʪʘʤʠ ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ 

ʽʤʧʦʨʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦʨʽʚʥʶʻ 40%:60%. ʆʩʦʙʣʠʚʝ ʟʘʥʝʧʦʢʦʻʥʥʷ ʚʠʢʣʠʢʘʻ ʪʦʡ ʬʘʢʪ, ʱʦ 

ʟʘ 8-ʤʘ ʄʅʅ ʫ 100% ʩʢʣʘʜʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʨʝʧʘʨʘʪʠ ʽʤʧʦʨʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʅʘʩʘʤʧʝʨʝʜ, ʮʝ 

ʪʘʢʝ ʥʘʡʤʝʥʫʚʘʥʥʷ, ʷʢ ʚʽʥʢʨʠʩʪʠʥ, L-ʘʩʧʘʨʘʛʽʥʘʟʘ, ʤʝʪʦʪʨʝʢʩʘʪ, ʢʘʣʴʮʽʶ ʬʦʣʽʥʘʪ, ʽʬʦʩʬʘʤʽʜ, 

ʽʤʘʪʠʥʽʙ, ʬʣʫʜʘʨʘʙʽʥ ʪʘ ʪʨʝʪʠʥʦʾʥ.  ɺʽʪʯʠʟʥʷʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ ʇʇ ʦʩʚʦʻʥʦ ʚʠʧʫʩʢ ʣʠʰʝ 7 

ʥʘʡʤʝʥʫʚʘʥʴ ʧʨʝʧʘʨʘʪʽʚ ʟʘ ʄʅʅ ʫ ʥʝʟʥʘʯʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʬʦʨʤ ʚʠʧʫʩʢʫ ʪʘ ʜʦʟʫʚʘʥʴ, ʯʦʛʦ ʥʝ 

ʤʦʞʥʘ ʩʢʘʟʘʪʠ ʧʨʦ ʽʤʧʦʨʪʥʽ ʬʘʨʤʘʮʝʚʪʠʯʥʽ ʢʦʤʧʘʥʽʾ. ʋ ʩʪʨʫʢʪʫʨʽ ʪʦʨʛʦʚʠʭ ʥʘʡʤʝʥʫʚʘʥʴ ʇʇ 

ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʬʦʨʤ ʚʠʧʫʩʢʫ ʧʨʝʧʘʨʘʪʠ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʘʜʘʶʪʴ ʚʩʴʦʛʦ 12,9%, 

ʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʦʨʤ ʚʠʧʫʩʢʫ ï 15,1%. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʪʦʨʛʦʚʠʭ ʥʘʡʤʝʥʫʚʘʥʴ 

ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʷʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʦʨʤ ʚʠʧʫʩʢʫ, ʪʘʢ ʽ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʬʦʨʤ 

ʚʠʧʫʩʢʫ, ʧʨʠʧʘʜʘʻ ʥʘ ʧʨʝʧʘʨʘʪʠ ʜʦʢʩʦʨʫʙʽʮʠʥʫ. ɿʘ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʬʦʨʤʦʶ ʘʩʦʨʪʠʤʝʥʪ 

ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʨʦʟʧʦʜʽʣʠʚʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: ʨʦʟʯʠʥʠ  68,2%; ʪʘʙʣʝʪʢʠ, 

ʢʘʧʩʫʣʠ  12,3% ; ʧʦʨʦʰʢʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʦʟʯʠʥʚ̔  18,9%.  

ʋ ʧʝʨʩʧʝʢʪʠʚʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʧʨʦʚʝʜʝʥʥʽ 

ʬʘʨʤʘʢʦʝʢʦʥʦʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʩʭʝʤ ʍʊ. 
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ɸʥʢʝʪʥʝ ʦʧʠʪʫʚʘʥʥʷ ʩʝʨʝʜ ʩʧʦʞʠʚʘʯʽʚ ʧʘʨʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʪʦʚʘʨʽʚ ʘʥʪʠʩʝʙʦʨʝʡʥʦʾ ʜʽʾ 

ʅʝʤʯʝʥʢʦ ɸ. ʉ., ʏʝʨʥʫʭʘ ɺ. ʄ., ʊʽʤʦʬʝʻʚ ʉ. ɺ, ʄʽʱʝʥʢʦ ɺ. ɯ. 

ʂʘʬʝʜʨʘ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʝʢʦʥʦʤʽʢʠ ʬʘʨʤʘʮʽʾ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 
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ʅʘ ʮʝʡ ʯʘʩ ʚ ʋʢʨʘʾʥʽ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʧʘʨʘʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʟʘ 

ʨʘʭʫʥʦʢ ʢʘʪʝʛʦʨʽʾ çʃʽʢʫʚʘʣʴʥʽ ʰʘʤʧʫʥʽ ʽ ʟʘʩʦʙʠ ʜʣʷ ʚʦʣʦʩʩʷè, ʘ ʩʘʤʝ, ʰʘʤʧʫʥʽʚ 

ʘʥʪʠʩʝʙʦʨʝʡʥʦʾ ʜʽʾ. ɸʥʘʣʽʟ ʩʪʘʥʫ ʨʠʥʢʫ, ʱʦ ʘʥʘʣʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʢʝʪʫʚʘʥʥʷ 

ʩʧʦʞʠʚʘʯʽʚ, ʜʦʧʦʤʦʞʝ ʚʠʚʯʠʪʠ ʙʝʟʧʦʩʝʨʝʜʥʽ ʬʘʢʪʠ ʦʙʽʟʥʘʥʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ, 

ʜʦʟʚʦʣʠʪʴ ʫʜʦʩʢʦʥʘʣʠʪʠ ʨʦʟʨʦʙʢʫ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʨʝʛʫʣʶʚʘʥʥʷ ʦʙʽʛʫ 

ʧʘʨʘʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʪʦʚʘʨʽʚ (ʇʊ) ʚ ʋʢʨʘʾʥʽ ʪʘ ʚʠʷʚʠʪʠ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʽ ʟ ʥʠʭ. 

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʮʽʥʢʠ ʩʧʦʞʠʚʘʯʘʤʠ ʷʢʦʩʪʽ ʘʥʪʠʩʝʙʦʨʝʡʥʠʭ 

ʰʘʤʧʫʥʽʚ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʝ ʘʥʢʝʪʥʝ 

ʦʧʠʪʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʩʪʘʥʫ ʪʘ ʧʨʦʙʣʝʤ ʨʝʘʣʽʟʘʮʽʾ ʇʊ, ʟʜʽʡʩʥʝʥʦ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʢʝʪʫʚʘʥʥʷ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʟ ʾʭ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʜʣʷ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟ ʧʦʯʘʪʢʫ 2010ï2013 ʨʨ. ʢʘʪʝʛʦʨʽʷ 

çʃʽʢʫʚʘʣʴʥʽ ʰʘʤʧʫʥʽ ʽ ʟʘʩʦʙʠ ʜʣʷ ʚʦʣʦʩʩʷè ʻ ʥʘʡʰʚʠʜʰʝ ʟʨʦʩʪʘʶʯʦʶ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ 

ʘʩʦʨʪʠʤʝʥʪʫ ʪʘ ʥʘʜʭʦʜʞʝʥʥʷ ʫ ʧʨʦʜʘʞ ʥʦʚʠʭ ʪʦʚʘʨʽʚ ï ʰʘʤʧʫʥʽʚ ɺʽʪʦʨʘʣ (ʊʆɺ çɸʨʦʤʘʪè, 

ʋʢʨʘʾʥʘ), ʂʝʥʘʟʦʣ (ʊʆɺ çʄʝʛʘʢʦʤè, ʁʦʨʜʘʥʽʷ), ɽʙʝʨʩʝʧʪ (çɹʨʦʩ ʃʊɼè, ɻʨʝʮʽʷ) ʪʦʱʦ. 

ʇʽʜʙʽʨ ʝʢʩʧʝʨʪʥʠʭ ʛʨʫʧ ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʤʠ ʦʟʥʘʢʘʤʠ. ɺʩʴʦʛʦ ʙʫʣʦ 

ʦʧʠʪʘʥʦ 108 ʨʝʩʧʦʥʜʝʥʪʽʚ, ʚ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʚʽʜʽʙʨʘʥʦ 100 ʘʥʢʝʪ. ɺ ʘʥʢʝʪʘʭ ʙʫʣʠ 

ʥʘʚʝʜʝʥʽ ʥʘʟʚʠ ʘʥʪʠʩʝʙʦʨʝʡʥʠʭ ʰʘʤʧʫʥʽʚ, ʱʦ ʨʝʘʣʽʟʫʚʘʣʠʩʷ ʚ ʘʧʪʝʢʘʭ ʤ. ʍʘʨʢʦʚʘ ʧʨʦʪʷʛʦʤ 

2010ī2013 ʨʨ., ʪʘ ʢʦʣʠ-ʥʝʙʫʜʴ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʟ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʶ ʤʝʪʦʶ. 

ʇʦʢʫʧʮʷʤ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʮʽʥʠʪʠ ʾʭ ʟʘ 5 ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ (ʪʘʙʣ. 1): ʟʘʜʦʚʦʣʝʥʽ ï 5; 

ʩʝʨʝʜʥʷ ʟʘʜʦʚʦʣʝʥʽʩʪʴ ï 4; ʙʘʡʜʫʞʽ ï 3; ʥʝʟʘʜʦʚʦʣʝʥʽ ï 2; ʥʝʦʙʽʟʥʘʥʽ ï 1; ʚʘʞʢʦ ʚʽʜʧʦʚʽʩʪʠ ï 0. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ 1. ʄʦʞʥʘ ʚʽʜʤʽʪʠʪʠ, ʱʦ 

ʥʝʟʘʜʦʚʦʣʝʥʽʩʪʴ ʧʦʢʫʧʮʽʚ ʷʢʽʩʪʶ ʰʘʤʧʫʥʽʚ (ʇʝʨʭʦʪʘʣ 1% (çɼʞʝʧʘʢ ɯʥʪʝʨʥʝʰʥʣè), Cʽʙʽʧʨʦʢʩ 

1% (çʉʪʝʬʝʣ ʃʘʙʦʨʘʪʦʨʽʟ ʃ.ʊ.ɼ.è, ɯʨʣʘʥʜʽʷ), ʉʢʽʥ-ʢʘʧ 1% (çʍʝʤʽʥʦʚʦ ɯʥʪʝʨʥʘʩʽʦʥʘʣʴ ʉ.ɸ., 

ʄʘʢʘʨʝʥʘè, ɯʩʧʘʥʽʷ)), ʙʫʣʘ ʚʠʢʣʠʢʘʥʘ ʪʠʤ, ʱʦ ʜʦ ʾʭ ʩʢʣʘʜʫ ʚʭʦʜʠʪʴ 1% ʨʦʟʯʠʥ ʢʝʪʦʢʦʥʘʟʦʣʫ, 

ʷʢʠʡ ʥʝ ʚʠʨʽʰʫʻ ʛʦʣʦʚʥʦʾ ʧʨʦʙʣʝʤʠ ï ʥʝ ʫʩʫʚʘʻ ʣʫʧʫ, ʘ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʜʣʷ 

ʧʨʦʬʽʣʘʢʪʠʢʠ. ʅʘʡʙʽʣʴʰʫ ʷʢʽʩʪʴ ʙʫʣʦ ʚʽʜʟʥʘʯʝʥʦ ʫ: ʅʽʟʦʨʘʣ 60 ʤʣ (çʗʥʩʝʥ ʌʘʨʤʘʮʝʚʪʠʢʘ 
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ʅ.ɺ.è, ɹʝʣʴʛʽʷ), ɼʝʨʤʘʟʦʣ 2% 50 ʤʣ (çʂʫʩʫʤ ʍʣʝʧʪʭʝʨè, ɯʥʜʽʷ), ʌʨʽʜʝʨʤ 100 ʤʣ (çʐʝʨʠʥʛ-

ʧʣʘʫè, ʅʽʤʝʯʯʠʥʘ). 

ʊʘʙʣʠʮʷ 1 

ʆʮʽʥʶʚʘʥʥʷ ʩʧʦʞʠʚʘʯʘʤʠ ʷʢʦʩʪʽ ʘʥʪʠʩʝʙʦʨʝʡʥʠʭ ʰʘʤʧʫʥʽʚ ʟʘ ʧôʷʪʠʙʘʣʴʥʦʶ ʰʢʘʣʦʶ 

(2010ï2013 ʨʨ.) 

ʊʦʨʛʦʚʝ ʥʘʡʤʝʥʫʚʘʥʥʷ 

ʰʘʤʧʫʥʽʚ 

ʉʝʨʝʜʥʷ ʦʮʽʥʢʘ, ʙʘʣʠ  

 

 2010  2011 2012 2013 

ɺʽʪʦʨʘʣ, 100 ʤʣ 4,0 4,2 4,0 4,0 

ɼʝʨʤʘʟʦʣ 2%, 50 ʤʣ  4,7 4,8 4,8 4,8 

ɼʝʨʤʘʟʦʣ ʧʣʶʩ 2%, 100 ʤʣ 4,8 4,8 4,8 4,8 

ɽʙʝʨʩʝʧʪ 2%, 60 ʤʣ 4,2 4,2 4,3 4,1 

ʂʝʪʦʟʦʨʘʣ 2%, 60 ʤʣ 4,0 4,0 4,1 4,0 

ʂʝʪʦ-ʧʣʶʩ, 60 ʤʣ 3,8 3,8 3,5 3,2 

ʂʝʣʶʘʣʴ ɼʉ 1,0 1,0 2,0 2,1 

ʂʝʥʘʟʦʣ 2%, 60 ʤʣ 4,1 4,1 4,2 4,0 

ʄʽʢʦʟʦʨʘʣ 2%, 60 ʤʣ 3,0 3,0 3,0 3,1 

ʅʽʟʦʢʝʪ 2%, 50 ʤʣ 2,3 2,3 2,5 2,2 

ʅʽʟʦʨʘʣ, 60 ʤʣ 4,9 4,9 4,8 4,9 

ʇʝʨʭʦʪʘʣ 1%, 100 ʤʣ 2,9 2,9 2,5 2,4 

ʉʝʙʦʟʦʣ, 100 ʤʣ 3,9 3,9 4,2 3,9 

Cʝʙʽʧʨʦʢʩ 1%, 60 ʤʣ 2,2 2,5 2,8 2,7 

ʉʢʽʥ-ʢʘʧ 1%, 150 ʤʣ 2,3 2,5 2,8 2,9 

ʌʽʪʦʚʘʣ 2%, 100ʤʣ 4,8 4,8 4,8 4,9 

ʌʨʽʜʝʨʤ ʜʴʦʛʦʪʴ, 100 ʤʣ 4,0 4,3 4,2 4,4 

ʌʨʽʜʝʨʤ ʟ ʮʠʥʢʦʤ, 100 ʤʣ 4,2 4,2 4,3 4,2 

ʐ-ʥʴ ʟ ʢʝʪʦʢʦʥʘʟʦʣʦʤ ʧʨʦʪʠ 

ʣʫʧʠ, 100 ʤʣ 

4,0 4,3 4,3 4,1 

ʐ-ʥʴ ʥʝʡʪʨʘʣʴʥʠʡ 

çʂʝʪʦʢʦʥʘʟʦʣ + Zinkè, 150 

ʤʣ 

4,0 4,1 4,3 4,3 

 

ʉʝʨʝʜʥʶ ʷʢʽʩʪʴ ʫ: ɽʙʝʨʩʝʧʪ 2% 60 ʤʣ (çɹʨʦʩ ʃʊɼè, ɻʨʝʮʽʷ), ʂʝʥʘʟʦʣ 2% 60 ʤʣ (ʊʆɺ 

çʄʝʛʘʢʦʤè, ʁʦʨʜʘʥʽʷ), ʌʽʪʦʚʘʣ 2% 200 ʤʣ (çKRKAè, ʉʣʦʚʝʥʽʷ), ʐʘʤʧʫʥʴ ʟ ʢʝʪʦʢʦʥʘʟʦʣʦʤ 

ʧʨʦʪʠ ʣʫʧʠ (ʅʇʆ çɽʣʴʬʘè, ʋʢʨʘʾʥʘ), ɺʽʪʦʨʘʣ (ʊʆɺ çɸʨʦʤʘʪè, ʋʢʨʘʾʥʘ), ʂʝʪʦʟʦʨʘʣ 2% 60 ʤʣ 

(ʊʆɺ çɼʘʨʥʠʮʷè, ʋʢʨʘʾʥʘ), ʂʝʪʦ-ʧʣʶʩ 60ʤʣ (çɻʣʝʥʤʘʨʢ ʌʘʨʤʘʩʴʶʪʠʢʘʣʟ ʃʊɼè, ɯʥʜʽʷ), 

ʄʽʢʦʟʦʨʘʣ 2% 60ʤʣ (ʊʆɺ çʍʽʤ ʬʘʨʤ. ʢʦʤʙʽʥʘʪ ɸʂʈɯʍɯʅè, ʈʦʩʽʷ). ʅʠʞʯʫ ʷʢʽʩʪʴ ʚʽʜʟʥʘʯʠʣʠ ʫ 

ʉʝʙʽʧʨʦʢʩ 1% 60 ʤʣ (çʉʪʝʬʝʣ ʃʘʙʦʨʘʪʦʨʽʟ ʃ.ʊ.ɼ.è, ɯʨʣʘʥʜʽʷ). ʐʘʤʧʫʥʽ ʂʝʣʶʘʣʴ ɼʉ 100 ʤʣ 

(çɼʶʢʨʝʡè, ʌʨʘʥʮʽʷ) ʽ ʉʢʽʥ-ʢʘʧ 150 ʤʣ (çʍʝʤʽʥʦʚʦ ɯʥʪʝʨʥʘʩʽʦʥʘʣʴ ʉ.ɸ., ʄʘʢʘʨʝʥʘè, ɯʩʧʘʥʽʷ) 

ʫʚʽʡʰʣʠ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʨʠʥʦʢ ʋʢʨʘʾʥʠ ʜʚʘ ʨʦʢʠ ʪʦʤʫ ʽ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʜʘʣʦʾ ʨʝʢʣʘʤʠ ʪʘ 

ʚʠʩʦʢʦʾ ʮʽʥʠ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʱʝ ʥʝ ʟʥʘʡʰʣʠ ʩʚʦʛʦ ʧʦʢʫʧʮʷ. 
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ɺʧʣʠʚ ʨʽʟʥʠʭ ʜʦʟ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʤʽʮʝʣʽʶ ʛʨʠʙʘ Ganoderma lucidum (Curt .:Fr .)  

P. Karst. ʥʘ ʊ-ʢʣʽʪʠʥʥʠʡ ʽʤʫʥʽʪʝʪ ʫ ʤʠʰʝʡ ʣʽʥʽʾ CBA/ʉʘ   

ʅʽʞʝʥʢʦʚʩʴʢʘ ɯ.ɺ., ɹʠʯʢʦʚʘ ʅ.ɻ., ʈʦʜʥʽʯʝʥʢʦ ɸ.ɭ., ʇʽʜʯʝʥʢʦ ɺ.ʊ. 

ʂʘʬʝʜʨʘ ʬʘʨʤʘʢʦʛʥʦʟʽʾ ʪʘ ʙʦʪʘʥʽʢʠ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ,  

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʈʦʟʨʦʙʢʘ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʟ ʽʤʫʥʦʤʦʜʫʣʶʶʯʦʶ ʘʢʪʠʚʥʽʩʪʶ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ 

ʧʠʪʘʥʥʷʤ ʩʴʦʛʦʜʝʥʥʷ. ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ ʚʩʝ ʙʽʣʴʰʝ ʧʨʠʚʝʨʪʘʶʪʴ 

ʧʨʠʨʦʜʥʽ ʦʙôʻʢʪʠ, ʟʦʢʨʝʤʘ ʙʘʟʠʜʽʘʣʴʥʽ ʛʨʠʙʠ, ʷʢʽ ʟʜʘʚʥʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʥʘʨʦʜʥʽʡ 

ʤʝʜʠʮʠʥʽ ʉʭʦʜʫ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ ʭʚʦʨʦʙ. Ganoderma Lucidum (Curt.:Fr.) P. Karst. 

(ʪʨʫʪʦʚʠʢ ʣʘʢʦʚʘʥʠʡ) ï ʚʽʜʦʤʠʡ ʙʘʟʠʜʽʘʣʴʥʠʡ ʛʨʠʙ, ʷʢʠʡ ʟʜʘʚʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ ʪʘ ʜʦʚʛʦʣʽʪʪʷ ʫ ʢʨʘʾʥʘʭ ɸʟʽʾ. ʎʝʡ ʛʨʠʙ ʚʽʜʦʤʠʡ ʩʚʦʾʤʠ 

ʽʤʫʥʦʤʦʜʫʣʶʶʯʠʤʠ, ʧʨʦʪʠʟʘʧʘʣʴʥʠʤʠ, ʧʨʦʪʠʧʫʭʣʠʥʥʠʤʠ, ʘʥʪʠʜʽʘʙʝʪʠʯʥʠʤʠ ʪʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ [2]. ɿ ʧʣʦʜʦʚʦʛʦ ʪʽʣʘ, ʤʽʮʝʣʽʶ ʪʘ ʩʧʦʨ ʛʨʠʙʘ Ganoderma 

Lucidum ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʙʘʛʘʪʦ ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʟʦʢʨʝʤʘ ʧʦʣʽʩʘʭʘʨʠʜʠ ʪʘ 

ʪʨʠʪʝʨʧʝʥʠ, ʷʢʽ ʧʨʦʷʚʣʷʶʪʴ ʙʽʣʴʰʽʩʪʴ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʝʬʝʢʪʽʚ ʛʨʠʙʘ [1,3]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ ʧʦ ʚʠʚʯʝʥʥʶ ʜʽʾ ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʚʠʜʽʣʝʥʠʭ ʟ ʧʣʦʜʦʚʠʭ 

ʪʽʣ ʪʘ ʩʧʦʨ Ganoderma Lucidum, ʚʧʣʠʚ ʤʽʮʝʣʽʶ ʥʘ ʨʽʟʥʽ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤʫ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʦʩʽ ʜʦ ʢʽʥʮʷ ʥʝ ʚʠʚʯʝʥʠʡ. 

ʄʝʪʘ ʨʦʙʦʪʠ:  

ɼʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʨʽʟʥʠʭ ʜʦʟ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʤʽʮʝʣʽʶ ʛʨʠʙʘ Ganoderma Lucidum 

(Curt.:Fr.) P. Karst. ʥʘ ʢʣʽʪʠʥʥʫ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʫ ʤʠʰʝʡ ʣʽʥʽʾ CBA/Ca ʧʨʠ ʢʫʨʩʦʚʦʤʫ 

ʚʚʝʜʝʥʥʽ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ:  

ʄʽʮʝʣʽʡ ʛʨʠʙʘ Ganoderma lucidum ʙʫʚ ʚʠʨʦʱʝʥʠʡ ʤʝʪʦʜʦʤ ʛʣʠʙʠʥʥʦʛʦ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʩʪʘʪʝʚʦʟʨʽʣʠʭ (ʚʽʢʦʤ 3-5 ʤʽʩ) ʪʚʘʨʠʥʘʭ: ʤʠʰʘʭ-

ʩʘʤʮʷʭ ʣʽʥʽʾ CBA/Ca.  ʊʚʘʨʠʥʠ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ 5 ʛʨʫʧ: ʢʦʥʪʨʦʣʴʥʽ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʨʦʟʯʠʥʥʠʢ ʪʘ ʦʧʠʪʥʽ, ʷʢʽ ʧʨʦʪʷʛʦʤ ʤʽʩʷʮʷ ʦʪʨʠʤʫʚʘʣʠ ʚʦʜʥʠʡ ʨʦʟʯʠʥ ʤʽʮʝʣʽʶ ʛʨʠʙʘ 

Ganoderma Lucidum ʧʝʨʦʨʘʣʴʥʦ ʫ ʨʽʟʥʠʭ ʜʦʟʘʭ: ʟ ʨʦʟʨʘʭʫʥʢʫ 0,01 ʤʛ ʥʘ 20 ʛʨ ʤʘʩʠ ʪʽʣʘ; 0,1 

ʤʛ ʥʘ 20 ʛʨ ʤʘʩʠ ʪʽʣʘ; 1 ʤʛ ʥʘ 20 ʛʨ ʤʘʩʠ ʪʽʣʘ ʘʙʦ 10 ʤʛ ʥʘ 20 ʛʨ ʤʘʩʠ ʪʽʣʘ. ɼʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ 

ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʛʨʠʙʘ ʥʘ ʢʣʽʪʠʥʥʠʡ ʽʤʫʥʽʪʝʪ ʚʠʚʯʘʣʠ ʨʝʘʢʮʽʶ ʛʽʧʝʨʯʫʪʣʠʚʦʩʪʽ ʧʦʚʽʣʴʥʦʛʦ 

ʪʠʧʫ (ɻʇʊ). ʇʦ ʟʘʢʽʥʯʝʥʥʶ ʢʫʨʩʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʜʦʩʣʽʜʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʤʠʰʝʡ ʽʤʫʥʽʟʫʚʘʣʠ 

ʦʜʥʦʨʘʟʦʚʠʤ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʠʤ ʚʚʝʜʝʥʥʷʤ ʝʨʠʪʨʦʮʠʪʽʚ ʙʘʨʘʥʘ ʚ ʜʦʟʽ 2Å105 ʢʣʽʪʠʥ ʚ ʦʙôʻʤʽ 

0,5 ʤʣ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ ʥʘ 20 ʛ ʤʘʩʠ ʪʽʣʘ. ʏʝʨʝʟ 5 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʪʚʘʨʠʥʘʤ ʚ 
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ʧʽʜʦʰʚʫ ʟʘʜʥʴʦʾ ʣʽʚʦʾ ʣʘʧʠ (ʜʦʩʣʽʜʥʦʾ) ʚʚʦʜʠʣʠ 108 ʝʨʠʪʨʦʮʠʪʽʚ ʙʘʨʘʥʘ ʚ ʦʙôʻʤʽ 0,02 ʤʣ 

(ʟʘʚʝʨʰʘʣʴʥʘ ʽʥôʻʢʮʽʷ), ʘ ʚ ʧʨʘʚʫ (ʢʦʥʪʨʦʣʴʥʫ) ʣʘʧʫ ʚʚʦʜʠʣʠ ʽʟʦʪʦʥʽʯʥʠʡ ʬʽʟʽʦʣʦʛʽʯʥʠʡ 

ʨʦʟʯʠʥ ʚ ʪʘʢʦʤʫ ʞ ʦʙôʻʤʽ. ʂʦʥʪʨʦʣʴʥʽ ʛʨʫʧʠ ʦʪʨʠʤʫʚʘʣʠ ʪʽʣʴʢʠ ʝʨʠʪʨʦʮʠʪʠ ʙʘʨʘʥʘ ʘʣʝ ʥʝ 

ʦʪʨʠʤʫʚʘʣʠ ʜʦʩʣʽʜʥʠʡ ʧʨʝʧʘʨʘʪ. ʆʮʽʥʢʫ ʨʝʘʢʮʽʾ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 24 ʛʦʜʠʥʠ ʧʦ ʨʽʟʥʠʮʽ ʤʘʩ 

ʜʦʩʣʽʜʥʦʾ (ɼ) ʽ ʢʦʥʪʨʦʣʴʥʦʾ (ʂ) ʣʘʧ. ɼʣʷ ʮʴʦʛʦ ʦʙʠʜʚʽ  ʣʘʧʢʠ ʚʽʜʨʽʟʘʣʠ ʦʜʨʘʟʫ ʞ ʧʽʩʣʷ ʟʘʙʦʶ 

ʪʚʘʨʠʥ  ʚʠʱʝ ʧôʷʪʦʯʥʦʛʦ ʩʫʛʣʦʙʘ.  

ɯʥʜʝʢʩ ʨʝʘʢʮʽʾ (ɯʈ) ʦʙʯʠʩʣʶʚʘʣʠ ʜʣʷ ʢʦʞʥʦʾ ʪʚʘʨʠʥʠ ʟʘ ʬʦʨʤʫʣʦʶ:  ɯʈ   = ɼ ï ʂ / ʂ * 100% 

ʈʝʟʫʣʴʪʘʪʠ:  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚʽʨʦʛʽʜʥʝ ʟʨʦʩʪʘʥʥʷ ʨʽʟʥʠʮʽ ʚ ʤʘʩʽ ʤʽʞ 

ʜʦʩʣʽʜʥʦʶ ʪʘ ʢʦʥʪʨʦʣʴʥʦʶ ʣʘʧ ʪʘ ʽʥʜʝʢʩʫ ʨʝʘʢʮʽʾ ɻʇʊ ʧʨʠ  ʟʘʩʪʦʩʫʚʘʥʥʽ  ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ 

ʤʽʮʝʣʽʶ ʛʨʠʙʘ Ganoderma Lucidum ʫ ʜʦʟʽ ʟ ʨʦʟʨʘʭʫʥʢʫ  0,01 ʤʛ ʥʘ 20 ʛʨ ʤʘʩʠ ʪʽʣʘ. ʈʽʟʥʠʮʷ ʚ 

ʤʘʩʽ ʣʘʧ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʮʽʻʾ ʜʦʟʠ ʟʙʽʣʴʰʠʣʘʩʴ ʫ 2,7 ʨʘʟʠ, ʽʥʜʝʢʩ ʨʝʘʢʮʽʾ ʟʙʽʣʴʰʠʚʩʷ ʫ 2,4 

ʨʘʟʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ. ʉʪʘʪʠʩʪʠʯʥʦ ʜʦʚʝʜʝʥʠʭ ʟʤʽʥ ʽʥʜʝʢʩʫ ʨʝʘʢʮʽʾ 

ʛʽʧʝʨʯʫʪʣʠʚʦʩʪʽ ʧʦʚʽʣʴʥʦʛʦ ʪʠʧʫ ʧʨʠ  ʟʘʩʪʦʩʫʚʘʥʥʽ ʽʥʰʠʭ ʜʦʟ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʤʽʮʝʣʽʶ ʛʨʠʙʘ 

Ganoderma Lucidum ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ. 

ɺʠʩʥʦʚʢʠ:  

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʟʙʽʣʴʰʝʥʥʷ ʽʥʜʝʢʩʫ ʨʝʘʢʮʽʾ ɻʇʊ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʤʽʮʝʣʽʶ ʛʨʠʙʘ Ganoderma Lucidum ʫ ʜʦʟʽ ʟ ʨʦʟʨʘʭʫʥʢʫ  0,01 ʤʛ ʥʘ 20 ʛʨ ʤʘʩʠ 

ʪʽʣʘ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʽʤʫʥʦʤʦʜʫʣʶʶʯʫ ʜʽʶ ʛʨʠʙʘ ʥʘ ʊ-ʢʣʽʪʠʥʥʠʡ ʽʤʫʥʽʪʝʪ. ʊʦʤʫ, ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʟ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʤʽʮʝʣʽʶ ʛʨʠʙʘ Ganoderma Lucidum ʥʘ ʬʘʢʪʦʨʠ 

ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʫ ʤʠʰʝʡ ʟ ʽʥʜʫʢʦʚʘʥʦʶ ʽʤʫʥʦʣʦʛʽʯʥʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʘʥʘ ʮʷ ʜʦʟʘ. 

ʃʽʪʝʨʘʪʫʨʘ: 
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ʑʦʜʦ ʧʝʨʩʧʝʢʪʠʚʠ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ  

ʟ ʧʨʦʪʠʚʦʩʫʜʦʤʥʦʶ ʜʽʻʶ. 

ʅʽʤʝʥʢʦ ɻ.ʈ. 

ʂʘʬʝʜʨʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʭʽʤʽʾ 

ɿʘʧʦʨʽʟʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

nimenko.anna@gmail.com 

ɽʧʽʣʝʧʩʽʷ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. 

ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʝʧʽʣʝʧʩʽʻʶ ʩʢʣʘʜʘʻ 50 - 70/100000 ʯʦʣʦʚʽʢ, ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ 5 - 10/1000 

ʯʦʣʦʚʽʢ. ʅʝ ʤʝʥʰʝ ʦʜʥʦʛʦ ʧʨʠʧʘʜʢʫ ʟʘ ʚʩʝ ʞʠʪʪʷ ʧʝʨʝʥʦʩʷʪʴ 5% ʥʘʩʝʣʝʥʥʷ, ʫ 20 - 30% 

ʭʚʦʨʠʭ ʝʧʽʣʝʧʩʽʷ ʻ ʜʦʚʽʯʥʦʶ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʬʦʨʤ ʝʧʽʣʝʧʩʽʾ, ʨʽʟʥʦʤʘʥʽʪʪʷ ʜʽʡ 

ʧʨʦʪʠʩʫʜʦʤʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʝʬʝʢʪʽʚ ʧʨʠ ʨʽʟʥʠʭ ʬʦʨʤʘʭ ʝʧʽʣʝʧʩʽʾ ʩʪʚʦʨʶʶʪʴ 

ʩʫʪʪʻʚʽ ʪʨʫʜʥʦʱʽ ʧʨʠ ʚʠʙʦʨʽ ʧʨʘʚʠʣʴʥʦʾ ʪʘʢʪʠʢʠ ʣʽʢʫʚʘʥʥʷ.ɺ ʜʘʥʠʡ ʯʘʩ ʢʘʨʙʘʤʘʟʝʧʽʥ ʻ 

ʛʦʣʦʚʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ʚ ʣʽʢʫʚʘʥʥʽ ʬʦʢʘʣʴʥʠʭ ʝʧʽʣʝʧʩʽʡ. ʆʜʥʘʢ, ʜʦʚʝʜʝʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʢʘʨʙʘʤʘʟʝʧʽʥʫ ʪʽʣʴʢʠ ʧʨʠ ʚʝʣʠʢʠʭ ʩʫʜʦʤʥʠʭ ʥʘʧʘʜʘʭ, ʘ ʪʘʢʦʞ ʷʩʢʨʘʚʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʧʦʙʽʯʥʽ 

ʝʬʝʢʪʠ ʷʢʽ ʦʙʤʝʞʫʶʪʴ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʣʽʥʽʮʽ ʪʘʢʽ ʷʢ ʛʝʧʘʪʦʪʦʢʩʠʯʥʽʩʪʴ, 

ʥʝʬʨʦʪʦʢʩʠʯʥʽʩʪʴ, ʛʘʩʪʨʦʪʦʢʩʠʯʥʽʩʪʴ, ʛʝʤʘʪʦʪʦʢʩʠʯʥʽʩʪʴ, ʢʘʨʜʽʦʪʦʢʩʠʯʥʽʩʪʴ. ʈʽʰʝʥʥʷʤ ʮʽʻʾ 

ʧʨʦʙʣʝʤʠ ʩʪʘʣʦ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʪʠʝʧʽʣʝʧʪʠʯʥʦʛʦ ʧʨʝʧʘʨʘʪʫ, ʷʢʠʡ 

ʚʠʷʚʣʷʻ ʚʠʨʘʞʝʥʽ ʘʥʪʠʜʝʧʨʝʩʠʚʥʽ, ʥʦʦʪʨʦʧʥʽ, ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʽ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʬʽʢʩʦʚʘʥʦʾ ʢʦʤʙʽʥʘʮʽʾ ʢʘʨʙʘʤʘʟʝʧʽʥʫ ʟ ʪʽʦʪʨʠʘʟʦʣʽʥʦʤ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʪʘʢʦʞ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʦʙʩʷʛ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ. ɯ ʪʘʢʠʤ ʧʨʝʧʘʨʘʪʦʤ ʻ ʢʘʨʙʦʪʨʽʣ (150 ʤʛ 

ʢʘʨʙʘʤʘʟʝʧʽʥʫ, 100 ʤʛ ʪʽʦʪʨʠʘʟʦʣʽʥʫ, 50 ʤʛ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ). ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʢʣʽʥʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʩʠʣʦʶ ʧʨʦʪʠʩʫʜʦʤʥʦʾ, ʘʥʘʣʴʛʠʟʫʶʯʦʾ ʽ 

ʘʥʪʠʜʝʧʨʝʩʠʚʥʦʾ ʜʽʾ ʢʘʨʙʘʤʘʟʝʧʽʥ ʧʦʩʪʫʧʘʻʪʴʩʷ ʢʘʨʙʦʪʨʽʣʫ ʷʢʠʡ ʧʨʦʷʚʣʷʻ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʽ 

ʷʢʦʩʪʽ, ʷʢʽ ʚʽʜʩʫʪʥʽ ʫ ʢʘʨʙʘʤʘʟʝʧʽʥʫ, ʟʥʠʞʫʶʯʽ ʟʘʛʠʙʝʣʴ ʥʝʡʨʦʥʽʚ ʥʘ ʧʽʢʫ ʩʫʜʦʤʥʦʛʦ 

ʧʨʠʧʘʜʢʫ. ʋ ʥʴʦʛʦ ʪʘʢʦʞ ʚʠʷʚʣʝʥʽ ʥʦʚʽ ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʨʦʟʰʠʨʠʪʠ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʘʨʙʘʤʘʟʝʧʽʥʫ ʪʘ ʽʥʰʠʭ ʧʨʦʪʠʩʫʜʦʤʥʠʭ ʟʘʩʦʙʽʚ - 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ, ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʘ, ʥʦʦʪʨʦʧʥʘ, ʧʨʦʪʠʽʰʝʤʽʯʥʘ ʽ ʘʢʪʦʧʨʦʪʝʢʪʠʚʥʘ. ʎʽ ʝʬʝʢʪʠ 

ʜʦʟʚʦʣʷʶʪʴ ʟʥʠʟʠʪʠ ʛʠʙʝʣʴ ʥʝʡʨʦʥʽʚ ʥʘ ʧʽʢʫ ʩʫʜʦʤʥʦʛʦ ʥʘʧʘʜʫ ʽ ʚʽʜʥʦʚʠʪʠ ʥʝʡʨʦʤʝʪʘʙʦʣʽʯʥʽ 

ʨʝʘʢʮʽʾ, ʘ ʪʘʢʦʞ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʧʨʦʷʚʠ ʢʦʛʥʽʪʠʚʥʦʛʦ ʜʝʬʽʮʠʪʫ ʚ ʧʝʨʽʦʜ ʧʽʩʣʷ ʩʫʜʦʤʥʦʛʦ 

ʥʘʧʘʜʫ.  

ʋ ʚʠʩʥʦʚʢʫ ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʜʦʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʣʘʥʫʻʪʴʩʷ 

ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʪʠ ʩʬʝʨʫ ʧʨʠʟʥʘʯʝʥʴ ʢʘʨʙʦʪʨʽʣʫ ʟʘ ʨʘʭʫʥʦʢ ʤʘʣʠʭ ʬʦʨʤ ʝʧʽʣʝʧʩʽʾ, 

ʜʦʙʨʦʷʢʽʩʥʦʾ ʧʘʨʮʽʘʣʴʥʦʾ ʝʧʽʣʝʧʩʽʾ ʟ ʮʝʥʪʨʦ-ʪʝʤʧʦʨʘʣʴʥʠʤʠ ʩʧʘʡʢʘʤʠ, ʘ ʪʘʢʦʞ ʧʨʠ ʽʥʰʠʭ 

ʨʦʟʣʘʜʘʭ ʪʘʢʠʭ ʷʢ ʘʣʢʦʛʦʣʽʟʤ, ʥʘʨʢʦʤʘʥʽʷ, ʽʛʨʦʤʘʥʽʷ, ʙʦʣʴʦʚʠʭ ʩʠʥʜʨʦʤʘʭ, ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʩʫʜʦʤʥʠʭ ʥʘʧʘʜʽʚ ʧʨʠ ʯʝʨʝʧʥʦ-ʤʦʟʢʦʚʠʭ ʪʨʘʚʤʘʭ, ʨʦʟʩʽʷʥʦʤʫ ʩʢʣʝʨʦʟʽ.  
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ʌʽʪʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʦʙʘʯʦʾ ʢʨʦʧʠʚʠ ʪʨʘʚʠ ʷʢ ʜʞʝʨʝʣʘ ʜʣʷ ʦʜʝʨʞʘʥʥʷ 

ʛʫʩʪʦʛʦ ʝʢʩʪʨʘʢʪʫ ʽ ʪʘʙʣʝʪʦʢ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ 

ʆʤʝʣʴʯʝʥʢʦ ʇ.ʉ., ɻʣʘʜʫʭ ɭ.ɺ. 

ʂʘʬʝʜʨʘ ʧʨʦʤʠʩʣʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 
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ʉʪʨʝʩ ʪʘ ʧʩʠʭʦʝʤʦʮʽʡʥʝ ʥʘʧʨʫʞʝʥʥʷ ʻ ʭʘʨʘʢʪʝʨʥʠʤʠ ʦʟʥʘʢʘʤʠ ʞʠʪʪʷ ʩʫʯʘʩʥʦʾ ʣʶʜʠʥʠ 

ʽ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʬʦʨʤʫʚʘʥʥʷ ʧʩʠʭʦʩʦʤʘʪʠʯʥʠʭ ʨʦʟʣʘʜʽʚ. ʇʩʠʭʽʯʥʝ ʟʜʦʨʦʚôʷ ʪʘ 

ʧʩʠʭʦʩʦʮʽʘʣʴʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ ʥʘʣʝʞʘʪʴ ʜʦ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ ʩʴʦʛʦʜʝʥʥʷ. ɿʘ 

ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʢʨʘʾʥ ʦʟʥʘʢʠ ʥʝʚʨʦʪʠʯʥʠʭ ʨʦʟʣʘʜʽʚ ʚʠʷʚʣʷʶʪʴ ʫ 10-20 % 

ʥʘʩʝʣʝʥʥʷ. ʊʦʤʫ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʙʝʟʧʝʢʘ ʽ ʜʦʙʨʘ ʧʝʨʝʥʦʩʠʤʽʩʪʴ ʟʘʩʪʦʩʦʚʫʻʤʠʭ 

ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ. ʅʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤʠ ʫ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʮʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʻ 

ʩʝʜʘʪʠʚʥʽ ʟʘʩʦʙʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʇʦʪʨʝʙʘ ʚ ʩʝʜʘʪʠʚʥʠʭ ʪʘ ʩʥʦʜʽʡʥʠʭ ʧʨʝʧʘʨʘʪʘʭ 

ʜʦʩʠʪʴ ʚʠʩʦʢʘ, ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʚʫʟʴʢʦʶ ʥʦʟʦʣʦʛʽʯʥʦʶ ʛʨʫʧʦʶ ʽ ʥʝ ʤʘʻ ʩʝʟʦʥʥʦʛʦ ʢʦʣʠʚʘʥʥʷ, 

ʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚʧʨʦʜʦʚʞ ʨʦʢʫ ʧʦʩʪʽʡʥʦ [2]. 

ɺ ʋʢʨʘʾʥʽ ʜʽʶʯʦʶ ʥʦʨʤʘʪʠʚʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ ʥʘ ʩʦʙʘʯʦʾ ʢʨʦʧʠʚʠ ʪʨʘʚʫ ʻ 

ʤʦʥʦʛʨʘʬʽʷ ʚ ɼʌʋ, ʟʛʽʜʥʦ ʷʢʦʾ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ 

ʟʘ ʚʤʽʩʪʦʤ ʩʫʤʠ ʬʣʘʚʦʥʦʾʜʽʚ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʛʽʧʝʨʦʟʠʜ ʽ ʩʫʭʫ ʩʠʨʦʚʠʥʫ (ʥʝ ʤʝʥʰʝ 0,2 %) 

[1]. ʄʦʥʦʛʨʘʬʽʾ ʥʘ ʪʨʘʚʫ ʩʦʙʘʯʦʾ ʢʨʦʧʠʚʠ ʻ ʫ ʌʘʨʤʘʢʦʧʝʷʭ ʋʛʦʨʱʠʥʠ, ʅʽʤʝʯʯʠʥʠ, ʦʜʥʘʢ ʚ 

ʮʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧ ɹɸʈ [5]. ɿʛʽʜʥʦ 

ɭʚʨʦʧʝʡʩʴʢʦʾ ʌʘʨʤʘʢʦʧʝʾ (ɭʌ) ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʚʤʽʩʪ ʩʫʤʠ ʬʣʘʚʦʥʦʾʜʽʚ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ 

ʛʽʧʝʨʦʟʠʜ ʽ ʩʫʭʫ ʩʠʨʦʚʠʥʫ, ʥʝ ʤʝʥʰʝ 0,2 % [4]. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʩʦʙʘʯʦʾ ʢʨʦʧʠʚʠ ʪʨʘʚʠ ʽ 

ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʾʾ ʦʩʥʦʚʽ ʧʦʚʠʥʥʘ ʧʨʦʚʦʜʠʪʠʩʷ ʟʘ ʤʘʢʨʦ-, ʤʽʢʨʦʩʢʦʧʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ, 

ʥʘʷʚʥʽʩʪʶ ʬʣʘʚʦʥʦʾʜʽʚ ʽ ʽʨʠʜʦʾʜʽʚ. ɿʛʽʜʥʦ ʟ ʤʦʥʦʛʨʘʬʽʻʶ ɼʌʋ ʪʨʘʚʫ ʩʦʙʘʯʦʾ ʢʨʦʧʠʚʠ 

ʩʪʘʥʜʘʨʪʠʟʫʶʪʴ ʟʘ ʚʤʽʩʪʦʤ ʬʣʘʚʦʥʦʾʜʽʚ, ʪʦʤʫ ʪʘʢʠʡ ʧʽʜʭʽʜ ʜʦ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʻ ʦʧʨʘʚʜʘʥʠʤ. 

ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʽʨʠʜʦʾʜʽʚ ʫ ʩʦʙʘʯʦʾ ʢʨʦʧʠʚʠ ʪʨʘʚʽ ʧʨʦʚʦʜʷʪʴ ʟʘ ʚʠʤʦʛʘʤʠ ɼʌʋ [1] ʪʘ ɭʌ [4].  

ʆʪʨʠʤʘʥʥʷ ʛʫʩʪʦʛʦ ʝʢʩʪʨʘʢʪʫ (ɻɽ) ʟʘ ʨʦʟʨʦʙʣʝʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ (ʝʢʩʪʨʘʢʮʽʷ ʩʧʠʨʪʦʤ 

ʝʪʠʣʦʚʠʤ 70 %) ʜʦʟʚʦʣʷʻ ʥʘʢʦʧʠʯʫʚʘʪʠ ʚ ʥʴʦʤʫ ʜʦʩʪʘʪʥʽʡ ʚʤʽʩʪ ʬʣʘʚʦʥʦʾʜʽʚ. ɿʛʫʱʝʥʥʷ 

ʝʢʩʪʨʘʢʪʫ ʜʦ ʛʫʩʪʦʛʦ ʧʽʜ ʚʘʢʫʫʤʦʤ ʥʝ ʟʥʠʞʫʻ ʚʤʽʩʪ ʬʣʘʚʦʥʦʾʜʽʚ. ʊʦʤʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʩʝʜʘʪʠʚʥʦʛʦ ʟʘʩʦʙʫ ʚ ʪʘʙʣʝʪʢʘʭ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ɻɽ ʩʦʙʘʯʦʾ ʢʨʦʧʠʚʠ 

ʪʨʘʚʠ. ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʡ ʝʬʝʢʪ ʩʦʙʘʯʦʾ ʢʨʦʧʠʚʠ ʪʨʘʚʠ ʩʧʨʘʚʣʷʶʪʴ, ʚ 

ʦʩʥʦʚʥʦʤʫ, ʬʣʘʚʦʥʦʾʜʠ ʽ ʽʨʠʜʦʾʜʠ, ʟʘ ʷʢʠʤʠ ʤʦʥʦʛʨʘʬʽʷ ɼʌʋ ʧʨʦʧʦʥʫʻ ʧʨʦʚʦʜʠʪʠ 

ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʶ, ʪʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʾʭ ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʤʘʨʢʝʨʘʤʠ ʷʢʦʩʪʽ ʷʢ 

ʚ ʣʽʢʘʨʩʴʢʽʡ ʨʦʩʣʠʥʥʽʡ ʩʠʨʦʚʠʥʽ, ʪʘʢ ʽ ʚ ɻʃʌ ʥʘ ʾʾ ʦʩʥʦʚʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʪʴ 
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ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʢʣʘʜ ʽ ʷʢʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ ʩʦʙʘʯʦʾ ʢʨʦʧʠʚʠ ʪʨʘʚʠ. ɿ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ 

ʧʘʨʘʤʝʪʨʽʚ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʛʫʩʪʦʛʦ ʝʢʩʪʨʘʢʪʫ ʧʨʦʚʦʜʠʣʠ ʡʦʛʦ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʤʝʪʦʜʦʤ 

ʪʦʥʢʦʰʘʨʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚ ʷʢʦʩʪʽ ʨʫʭʦʤʦʾ ʬʘʟʠ ʩʠʩʪʝʤʠ ʨʦʟʯʠʥʥʠʢʽʚ: 

ʢʠʩʣʦʪʘ ʦʮʪʦʚʘ ʣʴʦʜʷʥʘ ʈ-ʚʦʜʘ ʈ-ʝʪʠʣʘʮʝʪʘʪ ʈ (20:20:60) ʪʘ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʦʟʯʠʥʫ ʧʦʨʽʚʥʷʥʥʷ 

(ʌʉɿ ʨʫʪʠʥʫ ʽ ʛʽʧʝʨʦʟʠʜʫ). ɼʣʷ ʜʝʪʝʢʪʫʚʘʥʥʷ ʭʨʦʤʘʪʦʛʨʘʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʦʟʯʠʥ 

ʜʠʤʝʪʠʣʘʤʽʥʦʙʝʥʟʘʣʴʜʝʛʽʜʫ ʈ2 ʽ ʚʽʜʤʽʯʘʣʠ ʥʘʷʚʥʽʩʪʴ ʟʦʥʠ ʚʽʜ ʞʦʚʪʘʚʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ 

ʩʽʨʫʚʘʪʦ-ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ (ʛʽʧʝʨʦʟʠʜ); ʞʦʚʪʘʚʦ-ʢʦʨʠʯʥʝʚʦʾ ʟʦʥʠ (ʨʫʪʠʥ); ʟʦʥʠ ʨʽʟʥʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜ ʩʽʨʫʚʘʪʦ-ʩʠʥʴʦʛʦ ʜʦ ʷʩʢʨʘʚʦ-ʩʠʥʴʦʛʦ (ʽʨʠʜʦʾʜʠ). ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ 

ʚʤʽʩʪʫ ʩʫʤʠ ʬʣʘʚʦʥʦʾʜʽʚ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʛʽʧʝʨʦʟʠʜ ʽ ʩʫʭʫ ʩʠʨʦʚʠʥʫ ʧʨʦʚʦʜʠʣʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ. ɺʤʽʩʪ ʩʫʤʠ ʬʣʘʚʦʥʦʾʜʽʚ ʢʦʣʠʚʘʚʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʠʙʨʘʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜ 0,36 % ʜʦ 0,72 %. 

ʍʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʩʫʯʘʩʥʦʾ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʻ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʚʽʪʯʠʟʥʷʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ (ʃɿ) ʰʣʷʭʦʤ ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ 

(ʃʌ), ʘʢʮʝʥʪʫʶʯʠ ʫʚʘʛʫ ʥʘ ʩʪʚʦʨʝʥʥʽ ʪʚʝʨʜʠʭ ʃʌ ʟ ʦʛʣʷʜʫ ʥʘ ʾʭʥʽ ʯʠʩʣʝʥʥʽ ʧʝʨʝʚʘʛʠ [3]. 

ʊʦʤʫ ʜʦʮʽʣʴʥʠʤ ʽ ʘʢʪʫʘʣʴʥʠʤ ʨʦʟʨʦʙʢʘ ʪʚʝʨʜʦʾ ʃʌ ʥʘ ʦʩʥʦʚʽ ɻɽ ʩʦʙʘʯʦʾ ʢʨʦʧʠʚʠ ʪʨʘʚʠ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʪʦʯʥʽʩʪʴ ʜʦʟʫʚʘʥʥʷ ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ, ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʡ ʟʨʫʯʥʽʩʪʴ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʝʧʘʨʘʪʫ. ʇʦʢʘʟʥʠʢʠ ʽ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʃɿ ʚʠʟʥʘʯʘʶʪʴʩʷ ʬʘʨʤʘʢʦʧʝʡʥʠʤʠ 

ʚʠʤʦʛʘʤʠ ʜʦ ʃʌ, ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʽ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʠʙʨʘʥʠʭ ʤʘʨʢʝʨʽʚ, 

ʪʝʭʥʦʣʦʛʽʻʶ ʚʠʨʦʙʥʠʮʪʚʘ, ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʛʦʪʦʚʠʭ ʣʽʢʘʨʩʴʢʠʭ 

ʟʘʩʦʙʽʚ. ʈʦʟʛʣʷʥʫʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʜʽʚ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʩʦʙʘʯʦʾ ʢʨʦʧʠʚʠ ʪʨʘʚʠ ʽ ʜʘʥʽ ʣʽʪʝʨʘʪʫʨʠ, ʜʦʚʦʜʷʪʴ ʨʘʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʾ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢ ʩʝʜʘʪʠʚʥʦʛʦ ʟʘʩʦʙʫ. 
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ʉʚʽʪʦʚʘ ʬʘʨʤʘʮʝʚʪʠʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʨʦʟʚʠʚʘʻʪʴʩʷ ʩʪʨʽʤʢʠʤʠ ʪʝʤʧʘʤʠ. ʅʘ ʩʴʦʛʦʜʥʽ 

ʚʽʜʦʤʘ ʚʝʣʠʯʝʟʥʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʩʠʥʪʝʪʠʯʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʷʢʘ ʜʦʧʦʚʥʶʻʪʴʩʷ ʢʦʞʥʦʛʦ 

ʨʦʢʫ ʥʦʚʠʤʠ ʥʘʡʤʝʥʫʚʘʥʥʷʤʠ. ʆʜʥʘʢ ʩʣʽʜʫʻ ʚʽʜʤʽʪʠʪʠ ʱʝ ʦʜʥʫ ʪʝʥʜʝʥʮʽʶ ʩʫʯʘʩʥʦʩʪʽ ï 

ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʨʦʩʣʠʥʥʠʭ ʪʘ ʢʦʤʧʣʝʢʩʥʠʭ ʛʦʤʝʦʧʘʪʠʯʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. ʎʷ 

ʪʝʥʜʝʥʮʽʷ ʚʠʷʚʣʷʻʪʴʩʷ ʮʽʣʢʦʤ ʚʠʧʨʘʚʜʘʥʦʶ ʷʢʱʦ ʚʨʘʭʦʚʫʚʘʪʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʧʦʙʽʯʥʠʭ 

ʝʬʝʢʪʽʚ ʪʘ ʥʝʧʨʦʬʽʣʴʥʫ ʜʽʶ ʩʠʥʪʝʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ʈʘʟʦʤ  ʟ ʮʠʤ ʩʫʯʘʩʥʽ ʬʽʪʦï ʪʘ 

ʢʦʤʧʣʝʢʩʥʽ ʛʦʤʝʦʧʘʪʠʯʥʽ ʧʨʝʧʘʨʘʪʠ ʚʞʝ ʥʝ ʷʚʣʷʶʪʴʩʷ ʟʘʩʦʙʘʤʠ ʥʘʨʦʜʥʦʾ ʤʝʜʠʮʠʥʠ. ʋ 

ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʘʰʫ ʫʚʘʛʫ ʧʨʠʚʝʨʥʫʣʠ ʨʦʩʣʠʥʥʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʨʽʚʥʦʚʘʛʫ ʩʠʩʪʝʤ ʟʛʦʨʪʘʥʥʷ ʪʘ ʘʥʪʠʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ [5]. ʅʘ ʢʘʬʝʜʨʽ ʬʘʨʤʘʢʦʛʥʦʟʽʾ ʅʌʘʋ 

ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʜʦʮ. ʂʨʶʯʢʦʚʦʾ ʊ.ʄ. ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʩʫʭʠʡ ʝʢʩʪʨʘʢʪ ʟ ʪʨʘʚʠ ʛʝʨʘʥʽ ʙʦʣʦʪʥʦʾ 

ʪʘ ʚʠʚʯʝʥʦ ʡʦʛʦ ʬʽʪʦʭʽʤʽʯʥʠʡ ʩʢʣʘʜ. ɼʘʥʠʡ ʝʢʩʪʨʘʢʪ ʤʽʩʪʠʪʴ: ʜʫʙʠʣʴʥʽ ʨʝʯʦʚʠʥʠ, 

ʬʣʘʚʦʥʦʾʜʠ, ʭʽʥʦʥʠ, ʘʩʢʦʨʙʽʥʦʚʫ ʢʠʩʣʦʪʫ. ɹʘʛʘʪʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʛʝʨʘʥʽ ʙʦʣʦʪʥʦʾ ʤʦʞʝ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʙʘʛʘʪʦʛʨʘʥʥʽʩʪʴ ʾʾ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʜʽʾ [2].  

ʅʘʩ ʟʘʮʽʢʘʚʠʚ ʚʧʣʠʚ ɹɸʈ ʛʝʨʘʥʽ ʙʦʣʦʪʥʦʾ ʥʘ ʩʠʩʪʝʤʫ ʛʝʤʦʩʪʘʟʫ, ʚ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʙʫʣʠ 

ʧʨʦʚʝʜʝʥʽ ʩʢʨʠʥʽʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ.   

 ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʛʝʤʦʩʪʘʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʦʤ 

ɸʣʴʪʛʘʫʟʝʥʘ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʩʧʦʥʪʘʥʥʦʾ ʧʦʷʚʠ ʧʝʨʰʠʭ ʥʠʪʦʢ 

ʬʽʙʨʠʥʫ (ʯʘʩ ʩʧʦʥʪʘʥʥʦʛʦ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ). ɼʘʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʙʫʚ ʧʦʩʪʘʚʣʝʥʠʡ ʥʘ 60 

ʥʝʣʽʥʽʡʥʠʭ ʙʽʣʠʭ ʱʫʨʘʭ ʤʘʩʦʶ 180-205 ʛ, ʷʢʽ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ 4 ʛʨʫʧʠ: 1 ʛʨʫʧʘ ï ʽʥʪʘʢʪʥʽ 

ʪʚʘʨʠʥʠ (ʢʦʥʪʨʦʣʴ); 2 ʛʨʫʧʘ ï ʪʚʘʨʠʥʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʝʢʩʪʨʘʢʪ ʚ ʜʦʟʘʭ 3, 5, 

7, 10 ʤʛ/ʢʛ; 3 ʛʨʫʧʘ ï ʪʚʘʨʠʥʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʧʨʝʧʘʨʘʪ ʧʦʨʽʚʥʷʥʥʷ Ů-ʘʤʽʥʦʢʘʧʨʦʥʦʚʫ 

ʢʠʩʣʦʪʫ ʚ ʾʾ ʝʬʝʢʪʠʚʥʽʡ ʜʦʟʽ 10 ʤʛ/ʢʛ; 4 ʛʨʫʧʘ ï ʪʚʘʨʠʥʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʧʨʝʧʘʨʘʪ ʧʦʨʽʚʥʷʥʥʷ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʝʢʩʪʨʘʢʪ ʛʨʠʮʠʢʽʚ ʟʚʠʯʘʡʥʠʭ  ʫ ʜʦʟʘʭ 3, 5, 7, 10 ʤʛ/ʢʛ.  

 ʏʝʨʝʟ 1 ʛʦʜʠʥʫ ʧʽʩʣʷ ʧʝʨʦʨʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʫ ʬʽʢʩʦʚʘʥʦʾ ʪʚʘʨʠʥʠ 

ʟʘʙʠʨʘʣʘʩʴ 1 ʢʨʘʧʣʷ ʢʨʦʚʽ (ʽʟ ʭʚʦʩʪʦʚʦʾ ʚʝʥʠ) ʥʘ ʧʨʝʜʤʝʪʥʝ ʩʢʣʦ. ʏʝʨʝʟ ʢʦʞʥʽ 15 ï 20 ʩ 

ʛʦʣʢʦʶ ʧʨʦʚʦʜʠʣʠ ʧʦ ʢʨʘʧʣʽ ʢʨʦʚʽ, ʬʽʢʩʫʶʯʠ ʧʦʷʚʫ ʧʝʨʰʠʭ ʥʠʪʦʢ ʬʽʙʨʠʥʫ [1].  

 ʈʦʟʨʘʭʫʥʦʢ ʚʩʽʭ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʨʦʚʦʜʠʚʩʷ ʟ ʦʙʯʠʩʣʝʥʥʷʤ t-ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ. 
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 ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʫʭʠʡ 

ʝʢʩʪʨʘʢʪ ʟ ʪʨʘʚʠ ʛʝʨʘʥʽ ʙʦʣʦʪʥʦʾ ʚʠʢʣʠʢʘʻ ʘʢʪʠʚʘʮʽʶ ʧʨʦʮʝʩʫ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ: ʫ ʜʦʟʽ 3 ʤʛ/ʢʛ 

ʩʢʦʨʦʯʫʻ ʯʘʩ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʥʘ 111 ʩ; 5 ʤʛ/ʢʛ ʥʘ 92 ʩ; 7 ʤʛ/ʢʛ ʥʘ 74 ʩ; 10 ʤʛ/ʢʛ ʥʘ 58 ʩ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ.  

 ɺʩʪʘʥʦʚʣʝʥʠʡ ʛʝʤʦʩʪʘʪʠʯʥʠʡ ʝʬʝʢʪ ʩʫʭʦʛʦ ʝʢʩʪʨʘʢʪʫ ʟ ʪʨʘʚʠ ʛʝʨʘʥʽ ʙʦʣʦʪʥʦʾ ʤʦʞʝ 

ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʠʡ ʥʘʷʚʥʽʩʪʶ ʫ ʬʽʪʦʭʽʤʽʯʥʦʤʫ ʩʢʣʘʜʽ ʪʨʘʚʠ ʛʝʨʘʥʽ ʙʦʣʦʪʥʦʾ ʜʫʙʠʣʴʥʠʭ 

ʨʝʯʦʚʠʥ (ʝʣʘʛʦʚʦʾ ʪʘ ʛʘʣʦʚʦʾ ʢʠʩʣʦʪ), ʬʣʘʚʦʥʦʾʜʽʚ (ʨʫʪʠʥ, ʢʝʤʧʬʝʨʦʣ), ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ 

[3]. ʗʢ ʚʽʜʦʤʦ, ʨʦʩʣʠʥʥʽ ʬʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ ʫʱʽʣʴʥʶʶʪʴ ʩʫʜʠʥʥʫ ʩʪʽʥʢʫ, ʟʤʝʥʰʫʶʯʠ 

ʪʨʠʚʘʣʽʩʪʴ ʢʨʦʚʦʪʝʯʽ; ʨʫʪʠʥ ʪʘ ʝʣʘʛʦʚʘ ʢʠʩʣʦʪʘ ʟʙʽʣʴʰʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʉʘ2+ ʚ ʢʨʦʚʽ, ʷʢʽ 

ʥʝʦʙʭʽʜʥʽ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʛʝʤʦʢʦʘʛʫʣʷʮʽʾ. ʇʨʠʩʢʦʨʝʥʥʷ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʘʜʨʝʥʘʣʽʥʦʤ, ʷʢʠʡ ʚʠʢʣʠʢʘʻ ʫʪʚʦʨʝʥʥʷ ʢʨʦʚôʷʥʠʭ ʟʛʫʩʪʢʽʚ, ʘ ʬʝʥʦʣʴʥʽ 

ʩʧʦʣʫʢʠ ʟʘʭʠʱʘʶʪʴ ʾʭ ʚʽʜ ʽʥʘʢʪʠʚʘʮʽʾ ʚ ʢʨʦʚôʷʥʦʤʫ ʨʫʩʣʽ [4].  

 ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʫʭʠʡ 

ʝʢʩʪʨʘʢʪ ʟ ʪʨʘʚʠ ʛʝʨʘʥʽ ʙʦʣʦʪʥʦʾ ʧʨʦʷʚʣʷʻ ʚʠʨʘʞʝʥʫ ʛʝʤʦʩʪʘʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʤʦʞʝ 

ʨʦʟʛʣʷʜʘʪʠʩʷ ʚ ʧʦʜʘʣʴʰʦʤʫ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʛʝʤʦʩʪʘʪʠʯʥʠʡ ʟʘʩʽʙ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ.  

 ɺʠʩʥʦʚʢʠ: ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ ʛʝʤʦʩʪʘʪʠʯʥʠʡ ʝʬʝʢʪ ʝʢʩʪʨʘʢʪ ʟ ʪʨʘʚʠ ʛʝʨʘʥʽ 

ʙʦʣʦʪʥʦʾ ʧʨʦʷʚʠʚ ʫ ʜʦʟʽ 3 ʤʛ/ʢʛ. ʋ ʮʽʡ ʜʦʟʽ ʟʘʩʽʙ ʧʝʨʝʚʠʱʫʻ ʧʨʝʧʘʨʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ï 

ʘʤʽʥʦʢʘʧʨʦʥʦʚʫ ʢʠʩʣʦʪʫ ʚ  1,03 ʨʘʟʠ, ʝʢʩʪʨʘʢʪ ʛʨʠʮʠʢʽʚ ʟʚʠʯʘʡʥʠʭ  ʚ  1,54 ʨʘʟʠ. ʉʘʘʤʝ ʪʦʤʫ 

ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʭʦʛʦ ʝʢʩʪʨʘʢʪʫ ʟ ʪʨʘʚʠ ʛʝʨʘʥʽ ʙʦʣʦʪʥʦʾ ʚ ʷʢʦʩʪʽ ʛʝʤʦʩʪʘʪʠʯʥʦʛʦ 

ʟʘʩʦʙʫ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʻ ʜʦʮʽʣʴʥʠʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ.  

 ʃʽʪʝʨʘʪʫʨʘ: 

1. ʂʦʩʠʮʢʠʡ ɻ.ʀ. ʈʫʢʦʚʦʜʩʪʚʦ ʢ ʧʨʘʢʪʠʯʝʩʢʠʤ ʟʘʥʷʪʠʷʤ ʧʦ ʬʠʟʠʦʣʦʛʠʠ / ʇʦʜ ʨʝʜ. ʯʣ.-

ʢʦʨ. ɸʄʅ ʉʉʉʈ ʧʨʦʬ. ɻ.ʀ. ʂʦʩʠʮʢʦʛʦ ʠ ʧʨʦʬ. ɺ.ɸ. ʇʦʣʷʥʮʝʚʘ. ï ʄ., ʄʝʜʠʮʠʥʘ, 

1988. ï 288 ʩ.  

2. ʈʘʟʘʨʝʥʦʚʘ ʂ.ʅ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʜʠʥʘʤʠʢʘ ʠʭ 

ʥʘʢʦʧʣʝʥʠʷ ʚ ʥʘʜʟʝʤʥʦʡ ʠ ʧʦʜʟʝʤʥʦʡ ʯʘʩʪʷʭ ʛʝʨʘʥʠ ʣʝʩʥʦʡ, ʛʝʨʘʥʠ ʣʫʛʦʚʦʡ, ʛʝʨʘʥʠ 

ʙʦʣʦʪʥʦʡ / ʂ.ʅ. ʈʘʟʘʨʝʥʦʚʘ, ɽ.ɺ. ɾʦʭʦʚʘ // ʍʠʤʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, 2011. ï ˉ6. ï 

ʩ. 167ï171.  

3. Fodorea C.S. Preliminary HPLC study of some polyphenols of Geranium robertianum L. 

(Geraniaceae) / C.S. Fodorea, L. Vlase, S. Suciu // Rev. Med. Chir. Soc. Med. Nat., 2005. ï 

Vol. 109, ̄ 1. ï P. 1ï34.  

4. Lis-Balchin M. Medical and Aromatic Plants ï Industrial Profiles: Geranium and 

Pelargonium / M. Lis-Balchin. ï London: Taylor and Francis e-Library, 2004. ï 318 p.  

5. Schenone M. The blood coagulation cascade / M. Schenone, B.C. Furie, Furie B. // Curr. 

Opin. Hematol. ï 2004. ï ˉ11(4). ï ʈ. 272ï277.  



137 

ɸʥʘʣʽʟ ʪʝʥʜʝʥʮʽʡ ʪʘ ʧʨʦʙʣʝʤ ʨʦʟʚʠʪʢʫ ʩʚʽʪʦʚʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ 

ʇʘʥʬʽʣʦʚʘ ɻ. ʃ.  

ʂʘʬʝʜʨʘ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʝʢʦʥʦʤʽʢʠ ʬʘʨʤʘʮʽʾ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

economica@ukr.net 

 

 ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʥʘʩʝʣʝʥʥʶ ʻ ʦʜʥʠʤ ʽʟ 

ʚʘʞʣʠʚʠʭ ʥʘʧʨʷʤʢʦʤ ʨʝʘʣʽʟʘʮʽʾ ʅʘʮʽʦʥʘʣʴʥʦʾ ʣʽʢʘʨʩʴʢʦʾ ʧʦʣʽʪʠʢʠ. ɺʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʫ 

ʨʦʟʨʦʙʮʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʤʝʭʘʥʽʟʤʽʚ ʜʝʨʞʘʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʫ ʩʠʩʪʝʤʽ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ ʥʘʙʫʚʘʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʫʯʘʩʥʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ 

ʨʠʥʢʫ (ʌʈ). ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʨʦʟʚʠʪʢʫ ʌʈ, ʷʢ ʚʘʞʣʠʚʦʾ ʩʢʣʘʜʦʚʦʾ 

ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʙʫʜʴ ʷʢʦʾ ʢʨʘʾʥʠ ʜʦʟʚʦʣʠʪʴ ʬʦʨʤʫʚʘʪʠ ʜʽʻʚʽ ʟʘʭʦʜʠ ʱʦʜʦ 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ (ʃʇ), ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʤʝʭʘʥʽʟʤʽʚ ʨʝʬʝʨʝʥʪʥʦʛʦ ʮʽʥʦʫʪʚʦʨʝʥʥʷ, ʩʪʠʤʫʣʶʚʘʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʛʝʥʝʨʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟ 

ʜʦʚʝʜʝʥʦʾ ʙʽʦʝʢʚʽʚʘʣʝʥʪʥʽʩʪʶ ʪʦʱʦ. ʊʦʤʫ, ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʶ ʷʢʦʶ ʷʢʠʭ ʻ ʘʥʘʣʽʟ ʪʝʥʜʝʥʮʽʡ 

ʪʘ ʧʨʦʙʣʝʤ ʨʦʟʚʠʪʢʫ ʩʚʽʪʦʚʦʛʦ ʌʈ ʻ ʘʢʪʫʘʣʴʥʠʤʠ. 

ʆʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʦʙʨʘʥʽ ʜʘʥʽ ʘʥʘʣʽʪʠʯʥʦʾ ʢʦʤʧʘʥʽʾ çIMS Institute for 

Healthcare Informaticsè ʱʦʜʦ ʦʮʽʥʢʠ ʜʠʥʘʤʽʢʠ ʨʦʟʚʠʪʢʫ ʩʚʽʪʦʚʦʛʦ ʌʈ ʧʨʦʪʷʛʦʤ 2004-2012 ʨʨ.. 

ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʽʩʪʦʨʠʯʥʠʡ, ʣʦʛʽʯʥʠʡ, ʧʦʨʽʚʥʷʣʴʥʠʡ, ʩʪʘʪʠʩʪʠʯʥʠʡ ʪʘ ʤʝʪʦʜʠ 

ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʘʥʘʣʽʟʫ ʨʠʥʢʫ. ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʧʦʢʘʟʥʠʢʽʚ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʮʝʩʦʨʘ Microsoft Office Excel 2010 ʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʦʾ ʧʨʦʛʨʘʤʠ 

ʧʨʠʢʣʘʜʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ Statistica 6.0 (ʣʽʮʝʥʟʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ V.7. English 

ï V.6 Russia K 892818). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʪʷʛʦʤ 2004-2012 ʨʨ. ʩʚʽʪʦʚʠʡ ʌʈ ʧʦʩʪʘʻ ʷʢ ʥʘʜʧʦʪʫʞʥʠʡ ʩʝʢʪʦʨ 

ʩʚʽʪʦʚʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ɿʘ ʫʤʦʚ ʧʦʰʠʨʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʪʝʥʜʝʥʮʽʡ ʫ ʬʽʥʘʥʩʦʚʽʡ 

ʩʬʝʨʽ ʌʈ ʥʝ ʚʪʨʘʪʠʚ ʩʚʦʻʾ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ. ʇʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʩʚʽʪʦʚʦʛʦ ʌʈ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʨʽʟʥʠʤʠ 

ʪʝʤʧʘʤʠ ʟʨʦʩʪʘʥʥʷ. ʊʘʢ, ʟʘ ʜʘʥʠʤʠ 2004 ʨ. ʦʙʩʷʛ ʌʈ ʩʢʣʘʜʘʚ 559 ʤʣʨʜ. ʜʦʣ. ʉʐɸ, 2005 ʨ. - 

605 ʤʣʨʜ. ʜʦʣ. ʉʐɸ, 2006 -- 649 ʜʦʣ. ʉʐɸ, 2007 - 717 ʤʣʨʜ. ʜʦʣ ʉʐɸ, 2008  - 781 ʤʣʨʜ. 

ʜʦʣ. ʉʐɸ, 2009 ï 808 ʤʣʨʜ. ʉʐɸ, 2010 - 808 ʤʣʨʜ. ʜʦʣ. ʉʐɸ, 2010 ʨ. --956 ʤʣʨʜ. ʜʦʣ. 

ʉʐɸ. ʅʘʡʙʽʣʴʰʠʡ ʧʦʢʘʟʥʠʢ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ ʥʘ ʌʈ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ 

ʧʝʨʽʦʜʦʤ, ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ 2007 ʨ. ʪʘ 2011 ʨ. (ʪʝʤʧ ʧʨʠʨʦʩʪʫ ʣʘʥʮʶʛʦʚʠʡ 10,5%), ʘ ʥʘʡʥʠʞʯʠʡ 

ï ʟʘ ʜʘʥʠʤʠ ʚʞʝ ʟʛʘʜʘʥʦʛʦ 2009 ʨ. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʪʝʤʧʽʚ ʧʨʠʨʦʩʪʫ ʣʘʥʮʶʛʦʚʠʭ ʟʘ 

ʜʠʥʘʤʽʢʦʶ ʧʦʢʘʟʥʠʢʽʚ ʦʙʩʷʛʫ ʩʚʽʪʦʚʦʛʦ ʨʠʥʢʫ ʜʦʨʽʚʥʶʚʘʚ 8,01%. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʘʥʠʤʠ 
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ʙʘʟʦʚʦʛʦ 2004 ʨ. ʦʙʩʷʛ ʩʚʽʪʦʚʦʛʦ ʌʈ ʫ 2011 ʨ. ʟʙʽʣʴʰʠʚʩʷ ʫ ʚʘʨʪʽʩʥʦʤʫ ʧʦʢʘʟʥʠʢʫ (ʜʦʣ. 

ʉʐɸ) ʙʽʣʴʰʝ ʥʽʞ ʥʘ 70% (ʪʝʤʧ ʧʨʠʨʦʩʪʫ ʙʘʟʦʚʠʡ ï 71,02%). ɺʞʝ ʟʘ ʜʘʥʠʤʠ ʣʠʧʥʷ 2012 ʨ. 

ʦʙʩʷʛ ʧʨʦʜʘʞʽʚ ʪʦʚʘʨʽʚ ʥʘ ʩʚʽʪʦʚʦʤʫ ʌʈ ʜʦʩʷʛ ʟʥʘʯʝʥʥʷ 578,8 ʤʣʨʜ. ʜʦʣ. ʉʐɸ, ʱʦ ʫ ʨʦʟʨʽʟʽ 

ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʦʥ ʩʢʣʘʜʘʣʦ: ʇʽʚʥʽʯʥʘ ɸʤʝʨʠʢʘ ï 259,7 ʤʣʨʜ. ʜʦʣ. ʉʐɸ (ʧʨʠʨʽʩʪ ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʜʘʥʠʤʠ ʩʝʨʧʥʷ 2010 ʨ. - 1%); ɭʚʨʦʧʘ ï 106,5 ʤʣʨʜ. ʜʦʣ. ʉʐɸ (ï1%); ʗʧʦʥʽʷ ï 102,5 ʤʣʨʜ. 

ʜʦʣ. ʉʐɸ (4%); ʂʠʪʘʡ ï 46,2 ʤʣʨʜ. ʜʦʣ. ʉʐɸ (20%); ɯʥʜʽʷ - 10,2 ʤʣʨʜ. ʜʦʣ. ʉʐɸ (13%); 

ʃʘʪʠʥʩʴʢʘ ɸʤʝʨʠʢʘ ï 41,8 ʤʣʨʜ. ʜʦʣ. ʉʐɸ (19%); ɸʚʩʪʨʘʣʽʷ/ʅʦʚʘ ɿʝʣʘʥʜʽʷ ï 11,9 ʤʣʨʜ. ʜʦʣ. 

ʉʐɸ (6%). ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʛʥʦʟʽʚ ʫ 2014 ʨ. ʦʙʩʷʛ ʩʚʽʪʦʚʦʛʦ ʌʈ ʜʦʩʷʛʥʝ ʚʽʜʤʽʪʢʠ 1 ʪʨʣʥ. 

ʜʦʣ. ʉʐɸ. ʋ ʢʨʘʾʥʘʭ ʟ ʨʦʟʚʠʥʝʥʠʤ ʬʘʨʤʘʮʝʚʪʠʯʥʠʤ ʨʠʥʢʦʤ (ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ, ɿʘʭʽʜʥʦʾ 

ɭʚʨʦʧʠ, ʗʧʦʥʽʾ) ʟʨʦʩʪʘʥʥʷ ʨʠʥʢʫ ʤʦʞʝ ʜʦʨʽʚʥʶʚʘʪʠ 1ï4%, ʘ ʫ ʪʠʭ ʢʨʘʾʥʘʭ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʪʘʙʽʣʴʥʠʤ ʝʢʦʥʦʤʽʯʥʠʤ ʨʦʩʪʦʤ (ʢʨʘʾʥʠ ʃʘʪʠʥʩʴʢʦʾ ɸʤʝʨʠʢʠ, ʂʠʪʘʡ, 

ɹʨʘʟʠʣʽʷ, ʊʫʨʝʯʯʠʥʘ, ʈʦʩʽʷ ʽ ʪ.ʽʥ.), ʤʘʡʞʝ 10ï13%. ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʫ 2016 ʨ. ʪʝʤʧʠ ʧʨʠʨʦʩʪʫ 

ʩʚʽʪʦʚʦʛʦ ʌʈ ʙʫʜʫʪʴ ʜʦʨʽʚʥʶʚʘʪʠ 5ï7% ʚʽʜ ʜʘʥʠʭ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ ʪʘ ʩʪʘʥʦʚʠʪʠʤʫʪʴ 

1,2 ʪʨʣʥ. ʜʦʣ. ʉʐɸ. ʅʝʩʪʘʙʽʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʩʚʽʪʦʚʦʛʦ ʌʈ ʧʦʷʩʥʶʻʪʴʩʷ 

ʚʧʣʠʚʦʤ ʮʽʣʦʛʦ ʢʦʤʧʣʝʢʩʫ ʬʘʢʪʦʨʽʚ. ʎʝ, ʥʘʩʘʤʧʝʨʝʜ, ʬʽʥʘʥʩʦʚʘ ʢʨʠʟʘ, ʥʝʩʪʘʙʽʣʴʥʘ 

ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʫ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʟʦʢʨʝʤʘ, ʫ ʢʨʘʾʥʘʭ ʟ ʝʢʦʥʦʤʽʢʦʶ, ʱʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ, ʩʫʪʪʻʚʝ ʩʢʦʨʦʯʝʥʥʷ ʙʶʜʞʝʪʽʚ ʢʨʘʾʥ ɭʉ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʽʣʴʰ ʞʦʨʩʪʢʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʜʝʨʞʘʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʨʝʽʤʙʫʨʩʘʮʽʾ ʚʘʨʪʦʩʪʽ ʃɿ, ʟʥʠʞʝʥʥʷ ʮʽʥ 

ʥʘ ʃɿ ʥʘ ʧʨʦʚʽʜʥʠʭ ʥʘʮʽʦʥʘʣʴʥʠʭ ʨʠʥʢʘʭ, ʥʘʧʨʠʢʣʘʜ, ʚ ʗʧʦʥʽʾ, ʪʦʱʦ. ʅʝ ʦʩʪʘʥʥʻ ʤʽʩʮʝ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʟʘʟʥʘʯʝʥʦʾ ʪʝʥʜʝʥʮʽʾ ʟʘʡʤʘʶʪʴ ʩʫʪʦ ʩʧʝʮʠʬʽʯʥʽ ʬʘʢʪʦʨʠ ʨʦʟʚʠʪʢʫ ʌʈ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ ʫ 2010 ʨ. ʟʘʢʽʥʯʠʚʩʷ ʪʝʨʤʽʥ ʜʽʾ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʧʘʪʝʥʪʽʚ ʥʘ ʃɿ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʪʘʢ 

ʟʚʘʥʦʾ ʛʨʫʧʠ çʙʣʦʢʙʘʩʪʝʨʽʚè ʧʨʦʜʘʞʽʚ ʥʘ ʌʈ. ɯʥʥʦʚʘʮʽʡʥʽ ʧʨʝʧʘʨʘʪʠ, ʫ ʩʪʚʦʨʝʥʥʷ ʷʢʠʭ 

ʧʨʦʚʽʜʥʠʤʠ ʢʦʤʧʘʥʽʷʤʠ ʩʚʽʪʫ ʫ 90-ʭ ʨʨ.. XX ʩʪʦʣʽʪʪʷ ʙʫʣʦ ʚʢʣʘʜʝʥʦ ʟʥʘʯʥʽ ʤʘʪʝʨʽʘʣʴʥʽ ʪʘ 

ʥʝʤʘʪʝʨʽʘʣʴʥʽ ʨʝʩʫʨʩʠ, ʩʪʘʣʠ ʤʘʩʦʚʦ ʚʪʨʘʯʘʪʠ ʧʘʪʝʥʪʥʠʡ ʟʘʭʠʩʪ. ɿʘ ʦʮʽʥʢʦʶ ʬʘʭʽʚʮʽʚ, 

ʚʢʘʟʘʥʝ ʷʚʠʱʝ çʧʘʪʝʥʪʥʦʛʦ ʦʙʚʘʣʫè ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʘʯʥʠʭ ʟʙʠʪʢʽʚ ʪʘ ʚʪʨʘʪʠ ʢʦʥʪʨʦʣʶ ʥʘʜ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʝʛʤʝʥʪʘʤʠ ʨʠʥʢʫ ʃɿ. ʅʘʩʪʫʧʥʦʶ ʚʘʞʣʠʚʦʶ ʪʝʥʜʝʥʮʽʻʶ ʨʦʟʚʠʪʢʫ ʩʚʽʪʦʚʦʛʦ 

ʌʈ ʻ ʟʙʽʣʴʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ-ʛʝʥʝʨʠʢʽʚ. ɿʘ ʧʨʦʛʥʦʟʘʤʠ ʤʽʞʥʘʨʦʜʥʠʭ ʝʢʩʧʝʨʪʽʚ, 

ʜʦ 2015 ʨ. ʧʨʠʙʣʠʟʥʦ ʧʦʣʦʚʠʥʘ ʦʙʩʷʛʫ ʧʨʦʜʘʞʽʚ ʥʘ ʩʚʽʪʦʚʦʤʫ ʌʈ ʙʫʜʝ ʧʨʠʧʘʜʘʪʠ ʥʘ 

ʨʝʘʣʽʟʘʮʽʶ ʧʨʝʧʘʨʘʪʽʚ-ʛʝʥʝʨʠʢʽʚ, ʱʦ ʻ ʥʝʧʘʪʝʥʪʦʚʘʥʠʤʠ ʘʥʘʣʦʛʘʤʠ ʙʨʝʥʜʽʚ. ʗʢ ʩʚʽʜʯʘʪʴ ʜʘʥʽ 

ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʫ ʨʘʟʽ ʧʦʷʚʠ ʥʘ ʨʠʥʢʫ ʥʝʧʘʪʝʥʪʦʚʘʥʠʭ ʘʥʘʣʦʛʽʚ ʙʨʝʥʜʦʚʠʭ 

ʧʨʝʧʘʨʘʪʽʚ, ʧʨʦʜʘʞ ʦʩʪʘʥʥʽʭ ʟʥʠʞʫʻʪʴʩʷ ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 80-90%. ɿʘ ʫʤʦʚ ʨʝʬʦʨʤʫʚʘʥʥʷ 

ʚʽʪʯʠʟʥʷʥʦʾ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫ ʬʦʨʤʫʚʘʥʥʽ ʦʩʥʦʚʥʠʭ 

ʥʘʧʨʷʤʢʽʚ ʧʨʦʮʝʩʫ ʨʝʛʫʣʶʚʘʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʃɿ.  
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ʆʙˇʨʫʥʪʫʚʘʥʥʷ  ʚʠʙʦʨʫ ʟʘʛʫʱʶʚʘʯʘ ʧʨʠ ʨʦʟʨʦʙʮʽ ʟʘʩʦʙʫ ʜʣʷ ʽʥʪʠʤʥʦʾ ʛʽʛʽʻʥʠ  

ʇʝʪʨʦʚʩʴʢʘ ʃ. ʉ., ɹʘʨʘʥʦʚʘ ɯ. ɯ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 
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ʅʘ ʩʴʦʛʦʜʥʽ ʥʘ ʨʠʥʢʫ ʢʦʩʤʝʪʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʛʽʛʽʻʥʽʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʰʠʨʦʢʠʡ ʘʩʦʨʪʠʤʝʥʪ ʟʘʩʦʙʽʚ ʜʣʷ ʽʥʪʠʤʥʦʾ ʛʽʛʽʻʥʠ. ɯ ʦʩʢʽʣʴʢʠ ʛʽʛʽʻʥʘ ʽʥʪʠʤʥʠʭ ʟʦʥ ʪʽʣʘ 

ʧʦʪʨʝʙʫʻ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ, ʪʦ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʨʦʟʨʦʙʢʘ ʟʘʩʦʙʽʚ ʟʽ ʩʢʣʘʜʦʤ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʷʢʽ ʜʽʡʩʥʦ ʜʦʧʦʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʣʝʞʥʫ ʷʢʽʩʪʴ ʞʠʪʪʷ ʪʘ 

ʧʽʜʪʨʠʤʘʪʠ ʟʜʦʨʦʚôʷ ʞʽʥʢʠ. ʅʘʤʠ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʩʫʯʘʩʥʠʡ ʟʘʩʽʙ ʜʣʷ ʽʥʪʠʤʥʦʾ ʛʽʛʽʻʥʠ ʥʘ 

ʦʩʥʦʚʠ ʘʤʬʦʪʝʨʥʠʭ ʜʝʪʝʨʛʝʥʪʽʚ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʘʛʫʱʫʚʘʯʘ ʜʣʷ ʨʦʟʨʦʙʣʝʥʦʾ ʧʽʥʦʤʽʡʥʦʾ 

ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʫ ʩʫʯʘʩʥʠʭ ʜʝʪʝʨʛʝʥʪʽʚ.   

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʽʥʦʫʪʚʦʨʶʶʯʫ ʟʜʘʪʥʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ, ʥʘʚʝʜʝʥʦʶ ʫ 

ɻʆʉʊ 22567.1-77 çɿʘʩʦʙʠ ʤʠʶʯʽ ʩʠʥʪʝʪʠʯʥʽ. ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʧʽʥʦʫʪʚʦʨʶʶʯʦʾ  ʟʜʘʪʥʦʩʪʽè. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʠʣʘʜ ʈʦʩʩ-ʄʘʡʣʩʘ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ (37 Ñ 2) Üʉ. 

ʉʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʚʽʩʢʦʟʠʤʝʪʨʽ BROOKFIELD DV-ɯɯ+PRO ʟ 

ʨʦʪʘʮʽʡʥʠʤ ʰʧʠʥʜʝʣʝʤ SC4-21 (ʉʐɸ). ʉʪʨʫʢʪʫʨʥʘ ʚôʷʟʢʽʩʪʴ Ǌ (ʤʇʘĿʩ) ʪʘ ʥʘʧʨʫʛʘ ʟʩʫʚʫ Űr 

(ʇʘ) ʚʠʤʽʨʶʚʘʣʠʩʷ ʧʨʠ ʨʽʟʥʠʭ ʰʚʠʜʢʦʩʪʷʭ ʟʩʫʚʫ Dr ʘʙʦ ɔ (ʩ-1). ʈʽʚʝʥʴ ʟʥʘʯʝʥʥʷ ʨʅ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʚʠʟʥʘʯʘʣʠ ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʫ ñʨʅ Meter 

Metrohm 744ò (ʅʽʤʝʯʯʠʥʘ) [2-6].  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʠ ʨʦʟʨʦʙʮʽ ʧʽʥʦʤʽʡʥʦʛʦ ʟʘʩʦʙʫ ʦʜʥʠʤ ʟ ʝʪʘʧʽʚ  ʻ 

ʟʘʛʫʱʝʥʥʷ ʩʠʩʪʝʤʠ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʥʽʦʥʥʠʭ ʇɸʈ ʮʝ ʤʦʞʣʠʚʦ ʟʨʦʙʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʢʪʨʦʣʠʪʽʚ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʯʠʥʫ ʥʘʪʨʽʶ ʭʣʦʨʠʜʫ. ɸʣʝ ʦʩʢʽʣʴʢʠ ʫ ʩʢʣʘʜʽ 

ʨʝʮʝʧʪʫʨʠ ʻ ʢʦʢʘʤʽʜʦʧʨʦʧʽʣʙʝʪʘʾʥ (ʘʤʬʦʪʝʨʥʘ ʇɸʈ), ʪʦ ʥʘʤʠ ʫ ʷʢ ʟʘʛʫʱʶʚʘʯʽ 

ʚʠʢʦʨʠʩʪʦʚʠʣʘʩʷ ʽʥʰʠ ʨʝʯʦʚʠʥʠ.  

ʅʘʤʠ ʙʫʣʦ ʧʨʠʛʦʪʦʚʘʥʦ ʨʦʟʯʠʥʠ ʇɸʈ ʟ ʨʘʥʽʰʝ ʚʠʟʥʘʯʝʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 

(ʢʦʢʘʤʽʜʦʧʨʦʧʽʣʙʝʪʘʾʥ 10 %, ʇɽɻ-7 ʛʣʽʮʝʨʠʣ ʢʦʢʦʘʪ 3 %, ʢʦʢʦʛʣʽʢʦʟʭʠʜ/ʛʣʽʮʝʨʠʣ ʦʣʝʘʪ 3  %). 

ʋ ʨʦʟʯʠʥʠ ʧʘʨʘʣʝʣʴʥʦ ʜʦʜʘʚʘʣʠ 1, 2, 3, 4, 5 %  NaCl, ʘʣʝ  ʚ'ʷʟʢʦʩʪʴ ʥʝ ʟʙʽʣʴʰʠʣʘʩʴ. ʊʘʢʦʞ 

ʙʫʣʦ ʧʨʠʛʦʪʦʚʘʥʦ ʨʦʟʯʠʥ ʫ ʷʢʠʡ ʙʫʣʦ ʜʦʜʘʥʦ 10 % ʥʘʪʨʽʶ ʭʣʦʨʠʜʫ, ʘʣʝ ʮʝ ʱʝ ʨʘʟ 

ʧʽʜʪʚʝʨʜʠʣʦ, ʱʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʯʠʥʽʚ ʝʣʝʢʪʨʦʣʽʪʽʚ  ʜʘʥʫ ʩʠʩʪʝʤʫ ʟʘʛʫʩʪʠʪʠ ʥʝʤʦʞʣʠʚʦ. 

ʇʨʠ ʧʽʜʚʠʱʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦʧʦʤʽʞʥʠʭ ʇɸʈ ʤʦʞʣʠʚʦ ʜʦʩʷʛʪʠ ʟʘʛʫʱʝʥʥʷ ʩʠʩʪʝʤʠ. 

ʊʦʤʫ ʙʫʣʦ ʧʨʠʛʦʪʦʚʘʥʦ ʨʦʟʯʠʥ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʦʢʦʛʣʽʢʦʟʠʜ/ʛʣʽʮʝʨʠʣ ʦʣʝʘʪʫ ʟ 3 

% ʜʦ 6 %, ʘʣʝ ʩʪʨʫʢʪʫʨʥʘ ʚôʷʟʢʽʩʪʴ ʟʥʘʯʥʦ ʥʝ ʟʙʽʣʴʰʠʣʘʩʷ ʪʘ ʟʥʠʟʠʣʠʩʷ ʧʦʢʘʟʥʠʢʠ 

ʧʽʥʦʫʪʚʦʨʶʶʯʦʾ ʟʜʘʪʥʦʩʪʽ. ʇʝʨʚʠʥʥʠʡ ʦʙôʻʤ ʧʽʥʠ ʟʥʠʟʠʚʩʷ ʜʦ ʟʥʘʯʝʥʥʷ 45 ʤʤ, ʩʪʽʡʢʽʩʪʴ ʧʽʥʠ 

ʥʝ ʟʤʽʥʠʣʘʩʷ. ʊʘʢʦʞ ʙʫʣʦ ʧʨʠʛʦʪʦʚʘʥʦ ʨʦʟʯʠʥʠ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʢʦʢʘʤʽʜʦʧʨʦʧʽʣʙʝʪʘʾʥʫ 
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10 %, ʢʦʢʦʛʣʽʢʦʟʠʜ/ʛʣʽʮʝʨʠʣ ʦʣʝʘʪʫ 3 %   ʪʘ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʇɽɻ-7 ʛʣʽʮʝʨʠʣ ʢʦʢʦʘʪʫ 6  % ʽ 

10 %. ʇʨʠ ʟʤʽʰʫʚʘʥʥʽ ʇɸʈ ʙʝʟ ʜʦʜʘʚʘʥʥʷ ʚʦʜʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʘʛʫʱʝʥʥʷ ʩʠʩʪʝʤʠ, ʘʣʝ ʧʨʠ 

ʧʨʠʛʦʪʫʚʘʥʥʽ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʚôʷʟʢʽʩʪʴ  ʟʘʣʠʰʘʣʘʩʴ ʥʘ ʨʽʚʥʽ ʧʝʨʚʠʥʥʦʛʦ ʨʦʟʯʠʥʫ 

(ʢʦʢʘʤʽʜʦʨʦʧʽʣʙʝʪʘʾʥ 10 %, ʢʦʢʦʛʣʽʢʦʟʠʜ / ʛʣʽʮʝʨʠʣ ʦʣʝʘʪ   3 %, ʇɽɻ-7 ʛʣʽʮʝʨʠʣ ʢʦʢʦʘʪ 3 %). 

ɹʫʣʦ ʚʠʤʽʨʷʥʦ ʧʦʢʘʟʥʠʢʠ ʧʽʥʦʫʪʚʦʨʶʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʜʣʷ ʜʘʥʠʭ ʨʦʟʯʠʥʽʚ. ʇʝʨʚʠʥʥʠʡ ʦʙôʻʤ 

ʧʽʥʠ 40 ʤʤ ʽ 38 ʤʤ ʜʣʷ ʨʦʟʯʠʥʽʚ 6 % ʽ 10 % ʚʽʜʧʦʚʽʜʥʦ, ʽ ʧʦʢʘʟʥʠʢ ʩʪʽʡʢʦʩʪʽ ʧʽʥʠ 0,95 ʽ 0,96 

ʚʽʜʧʦʚʽʜʥʦ. ʊʦʙʪʦ ʤʦʞʥʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ, ʱʦ ʧʽʜʚʠʱʫʚʘʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʇɽɻ-7 ʛʣʽʮʝʨʠʣ 

ʢʦʢʦʘʪʫ ʫ ʜʘʥʽʡ ʨʝʮʝʧʪʫʨʽ ʥʝ ʨʘʮʽʦʥʘʣʴʥʦ,  ʙʦ ʟʘʛʫʱʝʥʥʷ ʩʠʩʪʝʤʠ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʧʝʨʚʠʥʥʠʡ 

ʦʙôʻʤ ʧʽʥʠ ʟʥʘʯʥʦ ʟʥʠʞʫʻʪʴʩʷ, ʭʦʯʘ ʽ ʧʦʢʨʘʱʫʻʪʴʩʷ ʧʦʢʘʟʥʠʢ ʩʪʽʡʢʦʩʪʽ ʧʽʥʠ. 

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʙʫʣʦ ʦʙʨʘʥʦ ʷʢ ʟʘʛʫʩʥʠʢʠ  ʢʩʘʥʪʘʥʦʚʫ ʪʘ ʛʫʘʨʦʚʫ ʢʘʤʝʜʠ. 

ʆʩʢʽʣʴʢʠ ʛʫʘʨʦʚʘ ʢʘʤʝʜʴ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʢʩʘʥʪʘʥʦʚʦʶ ʢʘʤʝʜʶ ʩʪʚʦʨʶʻ ʝʬʝʢʪ ʩʠʥʝʨʛʽʟʤʫ 

(ʧʽʜʚʠʱʝʥʥʷ ʚ'ʷʟʢʦʩʪʽ ʨʦʟʯʠʥʽʚ) ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ ʢʦʤʧʦʥʝʥʪʠ ʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:1, ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʝʦʧʘʨʘʤʝʪʨʽʚ. 

ɹʫʣʦ ʧʨʠʛʦʪʦʚʘʥʦ 4 ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʨʘʟʢʽʚ ʟ  ʟʘʛʘʣʴʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʢʘʤʝʜʝʡ 0,5 %, 1 

%, 1,5 %, 2 %. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʝʜʝʥʦ, ʱʦ  ʩʪʨʫʢʪʫʨʥʘ 

ʚôʷʟʢʽʩʪʴ ʫʩʽʭ ʟʨʘʟʢʽʚ ʟʙʽʣʴʰʠʣʘʩʴ. ʅʘʤʠ ʦʙʨʘʥʦ ʟʨʘʟʦʢ ʟ ʟʘʛʘʣʴʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 

ʛʝʣʝʫʪʚʦʨʶʚʘʯʚ  1 % - ʩʘʤʝ ʮʝʡ ʟʨʘʟʦʢ ʚʭʦʜʠʚ ʫ ʨʝʢʦʤʝʥʜʫʻʤʽ ʤʝʞʽ  ʧʘʨʘʤʝʪʨʽʚ ʚôʷʟʢʦʩʪʽ  ʜʣʷ 

ʧʽʥʦʤʽʡʥʠʭ ʟʘʩʦʙʽʚ (2000-6000 ʤʇʘĀʩ) [1] ï 5600 ʤʇʘĀʩ ʧʨʠ 20 ʦʙ/ʭʚ.  
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ʇʝʨʩʧʝʢʪʠʚʘ ʩʪʚʦʨʝʥʥʷ  ʚʝʪʝʨʠʥʘʨʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟ ʘʢʚʘʭʝʣʘʪʘʤʠ ʤʝʪʘʣʽʚ  

ʇʦʣʦʚʘ ɾ.ʄ., ʍʦʤʝʥʢʦ ʉ.ʃ. 

ʂʘʬʝʜʨʘ ʘʧʪʝʯʥʦ ʾʪʘ ʧʨʦʤʠʩʣʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ 

 ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 
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ɺ ʜʘʥʠʡ ʯʘʩ ʽʥʪʝʨʝʩʠ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʥʠʢʽʚ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʨʦʙʢʫ ʥʦʚʠʭ ʤʝʪʦʜʽʚ 

ʦʪʨʠʤʘʥʥʷ ʘʢʪʠʚʥʠʭ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ.  

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ, ʷʢ ʩʧʦʣʫʢ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, 

ʪʘʢ ʽ ʩʧʦʣʫʢ ʽʟ ʩʧʝʮʽʘʣʴʥʦ ʟʘʜʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ  ʫ ʚʝʪʝʨʠʥʘʨʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʚʚʘʞʘʶʪʴʩʷ ʘʢʚʘʭʝʣʘʪʠ ʙʽʦʛʝʥʥʠʭ ʽ ʙʘʢʪʝʨʠʮʠʜʥʠʭ 

ʤʝʪʘʣʽʚ ʥʘʥʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ [1]. 

ʅʘʥʦʘʢʚʘʭʝʣʘʪʠ ʟʘʩʪʦʩʦʚʘʥʠʭ ʤʝʪʘʣʽʚ ʫʤʦʚʥʦ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʘ) 

ʘʢʚʘʭʝʣʘʪʠ ʟ ʙʽʦʮʠʜʥʦʶ ʘʢʪʠʚʥʽʩʪʶ (Ag, ʄg); ʙ) ʘʢʚʘʭʝʣʘʪʠ ʟ ʩʪʠʤʫʣʶʶʯʦʶ ʪʘ 

ʨʝʧʘʨʘʪʠʚʥʦʶ ʟʜʘʪʥʽʩʪʶ (ʉu, Zn, Mg, Co) [2].  

ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰʦʩʪʽ ʟ ʥʠʭ ʻ ʦʯʝʚʠʜʥʠʤʠ. ʊʘʢ,  ʱʦʜʦ ʩʨʽʙʣʘ, ʜʦʚʝʜʝʥʦ ʡʦʛʦ  

ʥʝʪʦʢʩʠʯʥʽʩʪʴ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ  ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ. ʉʨʽʙʣʦ ʩʪʠʤʫʣʶʻ ʽʤʫʥʥʫ ʩʠʩʪʝʤʫ, ʩʪʘʙʽʣʽʟʫʻ 

ʦʙʤʽʥ ʨʝʯʦʚʠʥ ʫ ʪʚʘʨʠʥʥʦʤʫ ʦʨʛʘʥʽʟʤʽ ʽ ʟʥʝʰʢʦʜʞʫʻ ʧʦʥʘʜ 650 ʚʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʙʘʢʪʝʨʽʡ, 

ʚʽʨʫʩʽʚ ʽ ʛʨʠʙʽʚ, ʟʘʣʠʰʘʶʯʠʩʴ ʚʽʜʥʦʩʥʦ ʪʦʣʝʨʘʥʪʥʠʤ ʜʦ ʩʠʤʙʽʦʪʠʯʥʦʾ ʤʽʢʨʦʬʣʦʨʠ.  

ɯʥʰʽ ʤʽʢʨʦʝʣʝʤʝʥʪʠ-ʤʝʪʘʣʠ ʛʨʘʶʪʴ ʚʠʢʣʶʯʥʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʧʨʦʮʝʩʘʭ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ. 

ʊʘʢ, ʤʽʜʴ ʻ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ, ʷʢʠʡ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʙʘʛʘʪʴʦʭ ʚʽʪʘʤʽʥʽʚ, 

ʛʦʨʤʦʥʽʚ, ʬʝʨʤʝʥʪʽʚ, ʜʠʭʘʣʴʥʠʭ ʧʽʛʤʝʥʪʽʚ, ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʧʨʦʮʝʩʘʭ ʪʢʘʥʠʥʥʦʛʦ ʜʠʭʘʥʥʷ. ʎʝʡ 

ʝʣʝʤʝʥʪ ʚʽʜʽʛʨʘʻ ʚʝʣʠʢʫ ʨʦʣʴ ʫ ʧʽʜʪʨʠʤʮʽ ʥʦʨʤʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʢʽʩʪʦʢ, ʭʨʷʱʽʚ, ʩʫʭʦʞʠʣʴ 

(ʢʦʣʣʘʛʝʥʫ), ʬʦʨʤʫʚʘʥʥʽ ʩʪʽʥʦʢ ʩʫʜʠʥ, ʰʢʽʨʠ (ʝʣʘʩʪʠʥ).  

ʄʽʜʴ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʤʽʻʣʽʥʦʚʠʭ ʦʙʦʣʦʥʦʢ ʥʝʨʚʽʚ, ʘ ʪʘʢʦʞ ʜʦ ʩʢʣʘʜʫ ʙʘʛʘʪʴʦʭ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʬʝʨʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʘ, ʪʠʨʦʟʠʥʘʟʘ ʪʦʱʦ. ʊʘʢʦʞ ʤʽʜʴ 

ʧʨʠʩʫʪʥʷ ʚ ʩʠʩʪʝʤʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʟʤʫ ʚ ʷʢʦʩʪʽ ʢʦʬʘʢʪʦʨʘ ʬʝʨʤʝʥʪʫ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ, ʷʢʠʡ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʢʠʩʥʶ. ɼʘʥʠʡ 

ʤʽʢʨʦʝʣʝʤʝʥʪ ʧʽʜʚʠʱʫʻ ʩʪʽʡʢʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʜʦ ʨʷʜʫ ʽʥʬʝʢʮʽʡ, ʧʦʚ'ʷʟʫʻ ʤʽʢʨʦʙʥʽ ʪʦʢʩʠʥʠ ʽ 

ʧʽʜʩʠʣʶʻ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ.  

ʆʩʪʘʥʥʽʤ ʜʝʩʷʪʠʣʽʪʪʷʤ ʚ ʷʢʦʩʪʽ ʙʘʢʪʝʨʠʮʠʜʥʠʭ ʟʘʩʦʙʽʚ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʨʦʟʯʠʥʠ ʩʨʽʙʣʘ, ʘ ʪʘʢʦʞ ʨʦʟʯʠʥʠ ʤʽʜʽ, ʷʢʽ ʧʨʦʷʚʣʷʶʪʴ ʚʠʨʘʞʝʥʫ ʘʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ. 

ʅʘʡʝʬʝʢʪʠʚʥʽʰʝ ʬʫʥʛʽʮʠʜʥʽ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ, ʽʤʫʥʦʤʦʜʫʣʶʶʯʽ, ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʨʦʟʯʠʥʽʚ ʤʽʜʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʩʨʽʙʣʘ. ʉʨʽʙʣʦ, ʥʘʚʽʪʴ ʫ ʤʽʥʽʤʘʣʴʥʠʭ ʜʦʟʘʭ, ʟʥʘʯʥʦ 
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ʧʦʩʠʣʶʻ ʜʽʶ ʤʽʜʽ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʢʘʪʘʣʽʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʨʽʙʣʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤʽʜʽ ʚ 

ʙʽʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʷʭ, ʜʝ ʮʽ ʤʝʪʘʣʠ ʚʠʩʪʫʧʘʶʪʴ ʷʢ ʩʠʥʝʨʛʽʩʪʠ. 

ʉʧʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʨʽʙʣʘ ʽ ʤʽʜʽ ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʠʪʠ ʩʧʝʢʪʨ ʙʽʦʮʠʜʥʦʛʦ ʜʽʾ 

ʧʨʝʧʘʨʘʪʫ ʷʢ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʚʦʭ ʤʝʪʘʣʽʚ, ʷʢʽ ʤʘʶʪʴ ʨʽʟʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʙʽʦʮʠʜʥʦʾ 

ʜʽʾ, ʪʘʢ ʽ ʟʘ ʨʘʭʫʥʦʢ ʚʟʘʻʤʥʦʛʦ ʩʠʥʝʨʛʽʯʥʦʛʦ ʧʦʩʠʣʝʥʥʷ ʜʽʾ ʩʨʽʙʣʘ ʽ ʤʽʜʽ ʧʨʠ ʩʫʤʽʩʥʦʤʫ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʽ.  ɺ ʨʘʤʢʘʭ ʮʽʻʾ ʨʦʙʦʪʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʢʚʘʭʝʣʘʪʽʚ 

Ag, Cu, ʪʘ Ag + Cu,  ʫ ʩʢʣʘʜʽ ʚʝʪʝʨʠʥʘʨʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʫ ʨʽʟʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤʘʭ, ʱʦ 

ʚʦʣʦʜʽʶʪʴ ʘʥʪʠʤʽʢʨʦʙʥʦʶ ʘʢʪʠʚʥʽʩʪʶ.  

ʃʽʪʝʨʘʪʫʨʘ: 
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ʙʽʦʮʠʜʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ çʐʫʤʝʨʩʴʢʝ ʩʨʽʙʣʦè // ʂʦʩʽʥʦʚ ʄ. ɺ., ʂʘʧʣʫʥʝʥʢʦ ɺ. ɻ./  

ʄʇʂ (2006): C02F 1/50, B22F 9/16. ʆʧʫʙʣ. 26.11.2007, ʙʶʣ. ˉ 19/2007. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʟ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʨʝʮʝʧʪʫʨʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ 

ʟʘʩʧʦʢʽʡʣʠʚʦʾ ʜʽʾ 

ʇʫʟʘʢ ʆ.ɸ. 

ʂʘʬʝʜʨʘ ʩʦʮʽʘʣʴʥʦʾ ʬʘʨʤʘʮʽʾ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

olha.puzak2014@yandex.ru 

ɿʘ ʜʘʥʠʤʠ ɺʆʆɿ ʙʣʠʟʴʢʦ 30 % ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʝʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʞʠʪʝʣʽʚ ʨʽʟʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ ʟ ʚʘʞʢʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʧʩʠʭʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ 

ʥʝʨʚʦʚʠʤʠ ʨʦʟʣʘʜʘʤʠ. ɹʽʣʴʰ ʣʝʛʢʽ ʩʪʘʥʠ ʪʨʠʚʦʛʠ, ʝʤʦʮʽʡʥʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʩʪʨʝʩ, ʩ ʪʦʯʢʠ 

ʟʦʨʫ ʧʩʠʭʦʣʦʛʽʚ, ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʞʠʪʪʷ ʢʦʞʥʦʾ ʣʶʜʠʥʠ. ɺ ʦʜʥʠʭ ʚʠʧʘʜʢʘʭ 

ʬʘʨʤʘʢʦʪʝʨʘʧʽʷ ʧʩʠʭʽʯʥʦʛʦ ʧʦʨʫʰʝʥʥʷ ʻ ʪʨʠʚʘʣʦʶ, ʚ ʽʥʰʠʭ ï ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʶ, ʦʩʦʙʣʠʚʦ, 

ʢʦʣʠ ʚʽʜʩʫʪʥʽ ʟʘʛʨʦʟʣʠʚʽ ʜʣʷ ʞʠʪʪʷ ʩʠʤʧʪʦʤʠ ʽ ʧʦʪʨʽʙʥʦ ʟʙʝʨʝʛʪʠ ʚʽʜʯʫʪʪʷ ʢʦʤʬʦʨʪʫ, 

ʧʦʢʨʘʱʠʪʠ ʩʪʘʥ, ʧʽʜʚʠʱʠʪʠ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ. ʇʨʠ ʮʴʦʤʫ ʧʘʮʽʻʥʪʠ ʥʝ ʨʦʟʮʽʥʶʶʪʴ ʩʚʽʡ ʩʪʘʥ ʷʢ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ ʥʝ ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ ʣʽʢʘʨʽʚ, ʚʚʘʞʘʶʯʠ ʟʘ ʢʨʘʱʝ ʣʽʢʫʚʘʪʠʩʷ ʩʘʤʦʩʪʽʡʥʦ. ɯ ʩʘʤʝ 

ʙʝʟʨʝʮʝʧʪʫʨʥʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ, ʪʘʢʽ ʷʢ ʚʘʣʽʜʦʣ, ʢʦʨʚʘʣʦʣ (ʚʘʣʦʢʘʨʜʠʥ, ʢʦʨʚʘʣʪʘʙ) ʪʘ ʽʥ., 

ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʧʨʦʚʽʟʦʨʦʤ ʷʢ ʪʨʘʜʠʮʽʡʥʽ. 

ʋ ʨʘʤʢʘʭ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʠʭ ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ ʢʦʥʮʝʧʮʽʾ ʩʦʮʽʘʣʴʥʦ-ʝʪʠʯʥʦʛʦ 

ʤʘʨʢʝʪʠʥʛʫ ʪʘ ʤʘʨʢʝʪʠʥʛʫ ʚʽʜʥʦʩʠʥ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘʯʽʚ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʪʝʨʝʩʽʚ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʥʘʮʽʣʶʶʪʴ ʤʘʨʢʝʪʦʣʦʛʽʚ ʥʘ ʜʦʩʷʛʥʝʥʥʷ 

ʨʽʚʥʦʚʘʛʠ ʤʽʞ ʪʨʴʦʤʘ ʮʽʣʷʤʠ ʤʘʨʢʝʪʠʥʛʫ: ʧʨʠʙʫʪʢʦʤ ʢʦʤʧʘʥʽʾ, ʧʦʪʨʝʙʘʤʠ ʩʧʦʞʠʚʘʯʽʚ ʪʘ 

ʽʥʪʝʨʝʩʘʤʠ ʩʫʩʧʽʣʴʩʪʚʘ. ʃʶʜʠʥʽ, ʱʦ ʚʝʜʝ ʘʢʪʠʚʥʠʡ ʥʘʧʨʫʞʝʥʠʡ ʩʧʦʩʽʙ ʜʽʣʦʚʦʛʦ, ʧʦʙʫʪʦʚʦʛʦ 

ʪʘ ʛʨʦʤʘʜʩʴʢʦʛʦ ʞʠʪʪʷ ʽʥʦʜʽ ʚʢʨʘʡ ʧʦʪʨʽʙʥʦ ʟʘʩʧʦʢʦʾʪʠʩʴ, ʟʥʷʪʠ ʩʪʘʥ ʥʘʧʨʫʛʠ ʪʘ ʚʪʘʤʫʚʘʪʠ 

ʩʝʨʮʝʚʠʡ ʙʽʣʴ. ʅʘʡʯʘʩʪʽʰʝ, ʚ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʦʢʦʣʽʥʥʷʤʠ ʧʝʨʝʚʽʨʝʥʠʡ 

ʥʝʰʢʽʜʣʠʚʠʡ ʙʝʟʨʝʮʝʧʪʫʨʥʠʡ ʣʽʢʘʨʩʴʢʠʡ ʟʘʩʽʙ çʂʦʨʚʘʣʦʣè. ɸʣʝ ʡʦʛʦ ʨʽʜʢʘ ʣʽʢʘʨʩʴʢʘ ʬʦʨʤʘ 

ʥʝ ʟʘʚʞʜʠ ʻ ʟʨʫʯʥʦʶ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʦʶ ʚ ʥʘʰ ʯʘʩ ʩʪʘʚ çʂʦʨʚʘʣʪʘʙè ï 

ʪʘʙʣʝʪʦʚʘʥʘ ʣʽʢʘʨʩʴʢʘ ʬʦʨʤʘ. 

ʋ ʧʨʦʮʝʩʽ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 148 ʘʥʢʝʪ ʩʧʦʞʠʚʘʯʽʚ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʧʨʝʧʘʨʘʪ çʂʦʨʚʘʣʪʘʙè. ʈʝʩʧʦʥʜʝʥʪʠ ʧʨʦʞʠʚʘʣʠ ʚ ʍʘʨʢʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʽ 

(ʚʠʙʽʨʢʘ ʚʽʜʧʦʚʽʜʘʣʘ ʟʘʛʘʣʴʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ ʩʪʨʫʢʪʫʨʠ ʥʘʩʝʣʝʥʥʷ ʍʘʨʢʦʚʘ ʪʘ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ ʜʘʥʠʤʠ ɼʝʨʞʢʦʤʩʪʘʪʫ ʋʢʨʘʾʥʠ). ʇʝʨʝʚʘʞʥʘ ʚʽʢʦʚʘ ʢʘʪʝʛʦʨʽʷ ï 38-55 

ʨʦʢʽʚ ï ʥʘʡʙʽʣʴʰʠʡ ʩʝʛʤʝʥʪ ʩʧʦʞʠʚʘʯʽʚ ʜʘʥʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ ʧʨʝʧʘʨʘʪʫ. ʄʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʴ 

ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʦʙʨʦʙʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Exel. ɿʘʛʘʣʴʥʝ ʚʽʜʭʠʣʝʥʥʷ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʣʦ 5%. ʅʘʤʠ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʩʧʦʞʠʚʘʯʽʚ ʩʝʛʤʝʥʪʫ, 

ʩʪʦʩʦʚʥʦ ʦʪʨʠʤʘʥʥʷ ʥʠʤʠ ʽʥʬʦʨʤʘʮʽʾ, ʩʪʘʣʠ ʨʝʢʣʘʤʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ 
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ʧʨʦʚʽʟʦʨʘ. ɺ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʥʘ ʟʘʧʠʪʘʥʥʷ ʩʧʦʩʦʙʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ çʂʦʨʚʘʣʪʘʙè 

ʙʽʣʴʰʽʩʪʴ (84%) ʦʧʠʪʘʥʠʭ ʚʽʜʤʽʪʠʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʝʧʘʨʘʪʫ ʷʢ ʟʘʩʧʦʢʽʡʣʠʚʦʛʦ ʪʘ ʩʝʨʮʝʚʦʛʦ 

ʟʘʩʦʙʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʣʦ ʜʘʥʠʤ ʽʥʩʪʨʫʢʮʽʾ. ɹʣʠʟʴʢʦ 80 % ʦʧʠʪʘʥʠʭ ʧʨʠʡʤʘʣʠ çʂʦʨʚʘʣʪʘʙè per 

os. ʇʨʦʪʝ ʜʦʩʠʪʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ ʟʘʩʪʦʩʦʚʫʚʘʣʘ ʜʘʥʠʡ ʣʽʢʘʨʩʴʢʠʡ ʟʘʩʽʙ ʥʝ ʢʦʚʪʘʶʯʠ 

(61% ʩʝʛʤʝʥʪʫ), ʷʢ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʚ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʜʦ ʣʽʢʘʨʩʴʢʦʛʦ ʧʨʝʧʘʨʘʪʫ, ʘ ʨʦʟʩʤʦʢʪʫʶʯʠ 

ʫ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ. ɿʘ ʨʝʢʦʤʝʥʜʘʮʽʻʶ ʣʽʢʘʨʷ, 30% ʦʧʠʪʘʥʠʭ ʧʨʠʡʤʘʣʠ çʂʦʨʚʘʣʪʘʙè ʫ ʷʢʦʩʪʽ 

ʧʨʝʧʘʨʘʪʫ ʢʫʨʩʦʚʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʂʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ ʧʨʝʧʘʨʘʪʫ çʂʦʨʚʘʣʪʘʙè ʤʘʻ ʫ ʩʚʦʾʡ 

ʩʪʨʫʢʪʫʨʽ ʪʘʢʫ ʩʘʤʫ ʜʽʶʯʫ ʨʝʯʦʚʠʥʫ (ʝʪʠʣʦʚʦʛʦ ʝʬʽʨʫ Ŭ-ʙʨʦʤʽʟʦʚʘʣʝʨʽʘʥʦʚʦʾ ʢʠʩʣʦʪʠ ï 8,2 ʤʛ 

ʪʘ ʤʘʩʣʘ ʤ'ʷʪʥʦʛʦ ï 0,58 ʤʛ), ʷʢ ʽ çɺʘʣʽʜʦʣè, ʧʨʦʷʚʣʷʶʯʠ ʘʥʘʣʦʛʽʯʥʠʡ ʝʬʝʢʪ: ʧʨʝʧʘʨʘʪ 

ʪʨʘʜʠʮʽʡʥʦ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʩʫʙʣʽʥʛʚʘʣʴʥʦ ʷʢ ʧʝʨʰʠʡ ʟʘʩʽʙ ʧʨʠ ʥʘʧʘʜʘʭ ʪʨʠʚʦʛʠ, ʽʩʪʝʨʽʾ, ʫ 

ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʩʪʝʥʦʢʘʨʜʽʾ. ʉʘʤʝ ʩʧʦʩʽʙ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ 

çʂʦʨʚʘʣʪʘʙè ʩʫʙʣʽʥʛʚʘʣʴʥʦ ʜʘʚʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʝʬʝʢʪ ʚʞʝ ʯʝʨʝʟ 5 -7 ʭʚ. ʧʽʩʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʧʨʦ ʱʦ ʡ ʽʥʬʦʨʤʫʚʘʣʘ ʨʝʢʣʘʤʘ. ʅʘʤʠ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʣʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ 

ʩʧʝʮʽʘʣʴʥʠʭ ʚʠʜʘʥʴ ʩʪʦʩʦʚʥʦ ʩʧʦʩʦʙʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ. ɺ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ 

ʩʧʦʩʽʙ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢ ʧʝʨʦʨʘʣʴʥʦʛʦ (ʟʘ ʽʥʩʪʨʫʢʮʽʻʶ) ʯʠ ʩʫʙʣʽʥʛʚʘʣʴʥʦʛʦ ʟʘʩʦʙʫ ʟʜʝʙʽʣʴʰʦʛʦ 

ʥʝ ʫʪʦʯʥʶʚʘʚʩʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʪʘʙʣʝʪʦʚʘʥʘ ʬʦʨʤʘ ʣʽʢʘʨʩʴʢʦʛʦ 

ʧʨʝʧʘʨʘʪʫ çʂʦʨʚʘʣʪʘʙè ʜʘʣʘ ʟʤʦʛʫ ʟʘʙʝʟʧʝʯʠʪʠ ʟʨʫʯʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʘʜʠʮʽʡʥʦʛʦ 

ʟʘʩʧʦʢʽʡʣʠʚʦʛʦ ʟʘʩʦʙʫ ʪʘ ʜʦʟʚʦʣʠʣʘ ʨʦʟʰʠʨʠʪʠ ʧʦʪʝʥʮʽʡʥʠʡ ʩʝʛʤʝʥʪ ʨʠʥʢʫ ʜʣʷ ʜʘʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ. 
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ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʧʨʝʧʘʨʘʪʘ ʫ ʬʦʨʤʽ ʛʝʣʶ ʟ 

ʝʬʽʨʥʠʤʠ ʦʣʽʷʤʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʗʢ ʦʙôʻʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʥʦ ʛʝʣʝʚʽ ʟʨʘʟʢʠ ʟ ʝʬʽʨʥʠʤʠ ʦʣʽʷʤʠ 

(ʽʤʙʠʨʫ, ʰʘʚʣʽʾ ʤʫʩʢʘʪʥʦʾ, ʤʘʡʦʨʘʥʫ ʪʘ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ), ʜʦʜʘʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʠʟʢʫ 

ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ, ʥʝʦʙʭʽʜʥʠʭ ʧʨʠ ʨʦʟʨʦʙʮʽ ʛʝʣʝʚʦʾ ʦʩʥʦʚʠ ʪʘ ʨʦʟʯʠʥʝʥʥʷ ʦʙʨʘʥʠʭ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ (ʢʘʨʙʦʤʝʨ ʤʘʨʢʠ çUltrez ï 10 NFè,  ʝʪʘʥʦʣ, ʇɽɻ ï 40 ʛʽʜʨʦʛʝʥʽʟʦʚʘʥʘ 

ʨʠʮʠʥʦʚʘ ʦʣʽʷ, ʪʨʦʤʝʪʘʤʦʣ) [1]. 

ʉʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʪʘʮʽʡʥʦʛʦ 

ʚʽʩʢʦʟʠʤʝʪʨʘ çRheolab QCè ʟ ʢʦʘʢʩʽʘʣʴʥʠʤʠ ʮʠʣʠʥʜʨʘʤʠ P-CC 27/SS ʬʽʨʤʠ Anton Paar 

(ʅʽʤʝʯʯʠʥʘ). ʌʘʨʤʘʢʦʣʦʛʽʯʥʽ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʩʧʽʣʴʥʦ ʟ ʢʘʬʝʜʨʦʶ 

ʧʘʪʦʣʦʛʽʯʥʦʾ ʬʽʟʽʦʣʦʛʽʾ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʨʦʬ. ʂʨʠʞʥʠ ʉ. ɯ. ɺʠʚʯʘʣʠ ʧʨʦʪʠʟʘʧʘʣʴʥʽ, 

ʘʥʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʝʧʘʨʘʪʫ ʥʘ ʤʦʜʝʣʽ ʛʦʩʪʨʦʛʦ ʨʠʥʽʪʫ [4]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʙʽʦʣʦʛʽʯʥʠʭ, ʙʽʦʬʘʨʤʘʮʝʚʪʠʯʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʨʦʙʣʝʥʦ ʩʢʣʘʜ ʛʝʣʶ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʚʝʨʭʥʽʭ 

ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ [3]. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʙʨʘʥʦ ʦʩʥʦʚʫ ʟ 

ʢʘʨʙʦʤʝʨʦʤ ʤʘʨʢʠ çUltrez-10 NFè (ʥʝʡʪʨʘʣʽʟʫʶʯʠʡ ʘʛʝʥʪ - ʪʨʦʤʝʪʘʤʦʣ), ʷʢʘ ʤʘʣʘ ʥʘʡʢʨʘʱʽ 

ʩʧʦʞʠʚʯʽ, ʨʝʦʣʦʛʽʯʥʽ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʋ ʷʢʦʩʪʽ ʨʦʟʯʠʥʠʢʘ ʝʬʽʨʥʠʭ ʦʣʽʡ 

ʦʙʨʘʥʦ ʝʪʘʥʦʣ 96 % ʪʘ ʇɽɻ ï 40 ʛʽʜʨʦʛʝʥʽʟʦʚʘʥʘ ʨʠʮʠʥʦʚʘ ʦʣʽʷ (ʇɽɻ ï 40 ɻʈʆ) [1, 4]. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʩʧʝʮʠʬʽʯʥʦʾ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʝʣʶ çɯʤʙʠʨʦʣè ʟ ʝʬʽʨʥʠʤʠ 

ʦʣʽʷʤʠ ʜʦʚʝʜʝʥʦ ʚʠʨʘʞʝʥʽ ʣʽʢʫʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʝʧʘʨʘʪʫ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʙʨʘʥʦ ʦʧʪʠʤʘʣʴʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʝʬʽʨʥʠʭ ʦʣʽʡ, ʘ ʩʘʤʝ ʽʤʙʠʨʫ 1 %, ʰʘʚʣʽʾ 

ʤʫʩʢʘʪʥʦʾ 1 %, ʤʘʡʦʨʘʥʫ 0,5 % ʪʘ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ 0,5 %. ɼʦʚʝʜʝʥʦ, ʱʦ ʧʨʠ ʜʘʥʽʡ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʝʣʴ ʟ ʢ ʢʦʤʧʣʝʢʩʦʤ ʝʬʽʨʥʠʭ ʦʣʽʡ ʧʦʢʨʘʱʫʻ ʩʪʘʥ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʥʦʩʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ: ʟʤʝʥʰʫʻ ʥʘʙʨʷʢ, ʩʝʢʨʝʮʽʶ, ʛʽʧʝʨʝʤʽʶ, ʘ ʪʘʢʦʞ ʥʦʨʤʘʣʽʟʫʻ ʟʘʛʘʣʴʥʦʪʨʦʬʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ [3, 4]. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʛʝʣʴ çɯʤʙʠʨʦʣè ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ 

ʤʘʻ ʚʠʨʘʞʝʥʽ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʝʣʴ ʧʨʦʷʚʣʷʻ ʧʦʤʽʨʥʫ 

ʘʥʪʠʤʽʢʨʦʙʥʫ ʜʽʶ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʘʡʯʘʩʪʽʰʠʭ ʟʙʫʜʥʠʢʽʚ ʨʠʥʽʪʽʚ -Staphylococcus aureus ʪʘ 

Streptococcus pyogenes. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʨʦʟʨʦʙʣʝʥʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʛʝʣʴ 
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çɯʤʙʠʨʦʣè ʟ ʝʬʽʨʥʠʤʠ ʦʣʽʷʤʠ ʧʨʦʷʚʣʷʻ ʘʥʪʠʤʽʢʨʦʙʥʫ ʜʽʶ, ʧʦ ʷʢʽʡ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʧʨʝʧʘʨʘʪʫ 

ʧʦʨʽʚʥʷʥʥʷ - çʇʽʥʦʩʦʣè ʚʠʨʦʙʥʠʮʪʚʘ ʉʣʦʚʝʥʽʾ [3]. 

ʉʪʦʩʦʚʥʦ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ Esherichia coli ʪʘ Pseudomonas aeruginosa, ʷʢʠʤʠ 

ʥʘʡʯʘʩʪʽʰʝ ʽʥʬʽʢʫʶʪʴʩʷ ʚ ʩʪʘʮʽʦʥʘʨʥʠʭ ʫʤʦʚʘʭ ʛʝʣʴ çɯʤʙʠʨʦʣè ʪʘʢʦʞ ʧʨʦʷʚʣʷʻ ʚʠʨʘʞʝʥʫ 

ʙʘʢʪʝʨʠʮʠʜʥʫ ʜʽʶ. ʎʽ ʜʘʥʽ ʜʘʶʪʴ ʥʘʤ ʟʤʦʛʫ ʧʨʦʧʦʥʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʥʘʤʠ 

ʛʝʣʶ ʟ ʝʬʽʨʥʠʤʠ ʦʣʽʷʤʠ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ ʽʥʬʝʢʮʽʡ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ. 

ʆʜʥʽʻʶ ʽʟ ʪʦʢʩʢʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʻ ʧʦʢʘʟʥʠʢ ʃɼ50, 

ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠ ʚʠʚʯʝʥʽ ʛʦʩʪʨʦʾ ʪʦʢʩʠʯʥʦʩʪʽ [2]. ɿ ʤʝʪʦʶ ʚʽʜʪʚʦʨʝʥʥʷ ʢʣʽʥʽʢʠ ʛʦʩʪʨʦʛʦ 

ʦʪʨʫʻʥʥʷ ʽ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʩʝʨʝʜʥʴʦʩʤʝʨʪʝʣʴʥʦʾ ʜʦʟʠ (ʃɼ50) ʛʦʩʪʨʫ ʪʦʢʩʠʯʥʽʩʪʴ ʛʝʣʶ çɯʤʙʠʨʦʣè 

ʚʠʚʯʘʣʠ ʟʘ ʤʝʪʦʜʦʤ ʇʘʩʪʫʰʝʥʢʦ ʊ.ɺ. ʽ ʩʧʽʚʘʚʪ [5]. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʚ 

ʚʠʜʽʣʝʥʠʡ ʧʦʪʨʽʙʥʠʡ ʽʥʪʝʨʚʘʣ ʜʦʟ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦ 

ʚʠʟʥʘʯʝʥʥʶ ʃɼ50 ʥʘ ʱʫʨʘʭ. ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʥʘʯʝʥʥʷ ʃɼ50 ʜʣʷ ʛʝʣʶ 

çɯʤʙʠʨʦʣè ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ ʜʦʟ 7500õ9400ʤʛ/ʢʛ. ɿʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ ʧʦ ʥʘʡʤʝʥʰʽʡ ʜʦʟʽ 

ʚʠʜʽʣʝʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʟʥʘʭʦʜʠʤʦ ʚ ʪʘʙʣʠʮʽ ʟʥʘʯʝʥʥʷ ʃɼ50, ʷʢʝ ʩʢʣʘʣʦ 8100 (7390õ8800) ʤʛ/ʢʛ ʧʨʠ 

ʧʝʨʦʨʘʣʴʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ. ɼʦʚʝʜʝʥʦ, ʱʦ ʛʝʣʴ çɯʤʙʠʨʦʣè ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤʫ ʚʚʝʜʝʥʥʽ ʱʫʨʘʤ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʣʘʩʫ ʧʨʘʢʪʠʯʥʦ ʥʝʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ (5001<ʃɼ50<15000ʤʛ/ʢʛ).  

ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʫ ʧʨʠʜʘʪʥʦʩʪʽ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʛʝʣʶ ʟ ʝʬʽʨʥʠʤʠ ʦʣʽʷʤʠ. 
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ʈʝʭʣʝʮʴʢʘ ʆ.ɺ. 

ʂʘʬʝʜʨʘ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ ʽ ʙʽʦʬʘʨʤʘʮʽʾ 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ, ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

rekhletskaolena@gmail.com 

ɾʠʨʥʘ ʦʣʽʷ ʘʨʛʘʥʽʾ ʢʦʣʶʯʦʾ (Argania spinosa) ʨʦʜʠʥʠ Sapotaceae  - ʮʝ ʫʥʽʢʘʣʴʥʠʡ ʟʘʩʽʙ, 

ʷʢʠʡ ʪʨʘʜʠʮʽʡʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʄʘʨʦʢʢʦ ʷʢ ʭʘʨʯʦʚʠʡ ʧʨʦʜʫʢʪ, ʘ ʪʘʢʦʞ ʷʢ ʮʽʥʥʘ 

ʢʦʩʤʝʪʠʯʥʘ ʩʠʨʦʚʠʥʘ ʟ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ, ʧʨʦʪʠʟʘʧʘʣʴʥʦʶ, ʨʝʧʘʨʘʪʠʚʥʦʶ ʘʢʪʠʚʥʽʩʪʶ.  

ʋ ʢʦʩʤʝʪʠʯʥʠʭ ʢʨʘʤʥʠʮʷʭ ʪʘ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ ʟʘʩʦʙʠ ʥʘ ʦʩʥʦʚʽ ʘʨʛʘʥʦʚʦʾ ʦʣʽʾ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʦʩʠʪʴ ʰʠʨʦʢʦ. ʎʝ ʢʦʩʤʝʪʠʯʥʽ ʩʝʨʽʾ Moroccanoil, Argaline, Welcos Confume 

Argan ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ ʟʘʩʦʙʠ ʜʦʛʣʷʜʫ ʟʘ ʦʙʣʠʯʯʷʤ, ʪʽʣʦʤ, ʚʦʣʦʩʩʷʤ, ʱʦ 

ʤʘʶʪʴ ʫʥʽʢʘʣʴʥʠʡ ʦʤʦʣʦʜʞʫʶʯʠʡ, ʨʝʧʘʨʘʪʠʚʥʠʡ, ʟʘʭʠʩʥʠʡ ʝʬʝʢʪʠ. ɸʣʝ ʥʘ ʜʘʥʠʡ ʯʘʩ ʥʝʤʘʻ 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʚ ʋʢʨʘʾʥʽ ʣʽʢʘʨʩʴʢʠʭ ʯʠ ʣʽʢʘʨʩʴʢʠʭ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʦʩʥʦʚʽ ʘʨʛʘʥʦʚʦʾ 

ʦʣʽʾ, ʽ ʧʨʘʢʪʠʯʥʦ ʥʝʤʘʻ ʧʫʙʣʽʢʘʮʽʡ ʚ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʱʦʜʦ ʜʦʩʣʽʜʞʝʥʴ ʮʴʦʛʦ ʫʥʽʢʘʣʴʥʦʛʦ 

ʧʨʦʜʫʢʪʫ. 

ɼʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʣʽʾ ʘʨʛʘʥʦʚʦʛʦ ʜʝʨʝʚʘ ʚ ʄʘʨʦʢʢʦ ʧʦʢʘʟʫʻ, ʱʦ ʾʾ ʨʝʛʫʣʷʨʥʝ 

ʥʘʥʝʩʝʥʥʷ ʥʘ ʰʢʽʨʫ ʧʦʢʨʘʱʫʻ ʨʝʛʝʥʝʨʘʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʚʽʜʥʦʚʣʶʻ ʙʘʨôʻʨʥʫ ʬʫʥʢʮʽʶ 

ʰʢʽʨʠ. ʋʥʽʢʘʣʴʥʽ ʷʢʦʩʪʽ ʘʨʛʘʥʦʚʦʾ ʦʣʽʾ ʦʙʫʤʦʚʣʝʥʽ ʾʾ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ. ɺʦʥʘ ʤʽʩʪʠʪʴ 

ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (ʙʣʠʟʴʢʦ 80%), ʚʽʪʘʤʽʥʠ ɸ, ɽ, F, 

ʥʘʪʫʨʘʣʴʥʽ ʘʥʪʠʦʢʩʠʜʘʥʪʠ. ʆʣʽʷ ʘʨʛʘʥʽʾ ï ʻʜʠʥʘ ʟ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ, ʷʢʘ ʤʽʩʪʠʪʴ ʩʪʝʨʠʥʠ, ʱʦ 

ʚʠʷʚʣʷʶʪʴ ʟʥʘʯʥʫ ʜʝʩʝʥʩʠʙʽʣʽʟʫʶʯʫ ʽ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʜʽʶ. ʊʘʢʠʡ ʩʢʣʘʜ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʣʽʾ ʘʨʛʘʥʽʾ ʷʢ ʟʘʩʦʙʫ ʱʦʜʝʥʥʦʛʦ ʜʦʛʣʷʜʫ ʟʘ ʩʫʭʦʶ, ʯʫʪʣʠʚʦʶ 

ʰʢʽʨʦʶ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʦʣʽʾ ʫ ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ ʻ ʥʝʟʨʫʯʥʠʤ, ʚʦʥʘ ʚʠʤʘʱʫʻ ʦʜʷʛ, ʦʣʽʶ ʥʝʟʨʫʯʥʦ 

ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ, ʥʝʤʦʞʣʠʚʦ ʥʘʥʝʩʪʠ ʪʦʥʢʠʤ ʰʘʨʦʤ ʚʠʙʽʨʢʦʚʦ ʥʘ ʫʨʘʞʝʥʽ ʜʽʣʷʥʢʠ. ʊʦʤʫ 

ʦʧʪʠʤʘʣʴʥʦʶ ʻ ʨʦʟʨʦʙʢʘ ʤôʷʢʦʛʦ ʟʘʩʦʙʫ (ʢʨʝʤʫ ʢʦʩʤʝʪʠʯʥʦʛʦ) ʥʘ ʦʩʥʦʚʽ ʘʨʛʘʥʦʚʦʾ ʦʣʽʾ. 

ʆʩʢʽʣʴʢʠ ʦʩʥʦʚʥʦʶ ʜʽʶʯʦʶ ʨʝʯʦʚʠʥʦʶ (ʽ ʚʦʜʥʦʯʘʩ ʢʦʤʧʦʥʝʥʪʦʤ ʞʠʨʦʚʦʾ ʬʘʟʠ ʢʨʝʤʫ) ʻ 

ʘʨʛʘʥʦʚʘ ʦʣʽʷ, ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʩʪʘʙʽʣʴʥʦʾ ʝʤʫʣʴʩʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʙʠ 

ʤʽʩʪʠʣʘ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʘʢʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘʢʦʾ ʝʤʫʣʴʩʽʾ 2-ʛʦ 

ʨʦʜʫ (ʚ/ʤ) ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʟʜʘʪʥʽʩʪʴ ʥʝʥʘʩʠʯʝʥʠʭ ʢʠʩʣʦʪ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʚ ʦʣʽʾ 

(ʟʦʢʨʝʤʘ, ʦʣʝʾʥʦʚʦʾ) ʚʩʪʫʧʘʪʠ ʚ ʨʝʘʢʮʽʶ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʟ ʣʫʛʦʤ (ʥʘʪʨʽʶ ʪʝʪʨʘʙʦʨʘʪʦʤ) ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʚʥʫʪʨʽʰʥʴʦʛʦ ʝʤʫʣʴʛʘʪʦʨʘ (ʥʘʪʨʽʶ ʦʣʝʾʥʘʪ) ʚʩʝʨʝʜʠʥʽ ʩʘʤʦʾ ʝʤʫʣʴʩʽʡʥʦʾ 

ʩʠʩʪʝʤʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ ʦʧʨʘʮʴʦʚʘʥʦ ʩʢʣʘʜ ʽ 

ʪʝʭʥʦʣʦʛʽʶ ʦʜʝʨʞʘʥʥʷ ʢʨʝʤʫ ʟ ʦʣʽʻʶ ʘʨʛʘʥʦʚʦʛʦ ʜʝʨʝʚʘ. ʂʨʝʤ ʷʚʣʷʻ ʩʦʙʦʶ ʝʤʫʣʴʩʽʡʥʫ 
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ʩʠʩʪʝʤʫ 2-ʛʦ ʨʦʜʫ (ʤ/ʚ), ʷʢʘ ʤʽʩʪʠʪʴ 60% ʘʨʛʘʥʦʚʦʾ ʦʣʽʾ, ʨʦʣʴ ʫʱʽʣʴʥʶʚʘʯʘ ʚʠʢʦʥʫʻ ʚʽʩʢ 

ʙʜʞʦʣʠʥʠʡ (10%). ɼʦ ʩʢʣʘʜʫ ʢʨʝʤʫ ʚʚʝʜʝʥʦ ʪʘʢʦʞ ʥʘʪʨʽʶ ʪʝʪʨʘʙʦʨʘʪ (1%) ï ʘʥʪʠʤʽʢʨʦʙʥʠʡ 

ʢʦʤʧʦʥʝʥʪ, ʪʘ ɼ-ʧʘʥʪʝʥʦʣ (2%) ï ʧʨʦʚʽʪʘʤʽʥ ʚʽʪʘʤʽʥʫ ɺ5, ʚʽʜʦʤʠʡ ʟʘʩʽʙ ʨʝʧʘʨʘʪʠʚʥʦʾ ʜʽʾ. ɺʩʽ 

ʢʦʤʧʦʥʝʥʪʠ ʢʨʝʤʫ ʜʽʶʪʴ ʩʠʥʝʨʛʽʯʥʦ. ʆʜʝʨʞʘʥʠʡ ʢʨʝʤ ʷʚʣʷʻ ʩʦʙʦʶ ʦʜʥʦʨʽʜʥʫ ʧʫʭʢʫ ʤʘʩʫ 

ʢʨʝʤʦʚʦʛʦ ʢʦʣʴʦʨʫ ʟ ʭʘʨʘʢʪʝʨʥʠʤ ʛʦʨʽʭʦʚʠʤ ʟʘʧʘʭʦʤ. 

ɿ ʤʝʪʦʶ ʢʦʨʝʢʮʽʾ ʟʥʘʯʝʥʥʷ ʨʅ ʜʦ ʩʢʣʘʜʫ ʢʨʝʤʫ ʚʚʝʜʝʥʦ ʷʥʪʘʨʥʫ ʢʠʩʣʦʪʫ (1%).  

ʆʧʨʘʮʴʦʚʘʥʠʡ ʢʨʝʤ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ɼʌ ʋʢʨʘʾʥʠ ʜʦ ʤôʷʢʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʜʦ 

ʟʦʚʥʽʰʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ ʻ ʩʪʘʙʽʣʴʥʠʤ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʧʨʦʪʷʛʦʤ 6 ʤʽʩʷʮʽʚ (ʯʘʩ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ). 
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ɼʦʩʣʽʜʞʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʫ ʛʽʜʨʦʭʣʦʨʠʜʫ 

ʟ ʩʦʣʷʤʠ ʤʝʪʘʣʽʚ ʤʝʪʦʜʦʤ ʘʙʩʦʨʙʮʽʡʥʦʾ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ 

ʈʦʤʘʥʝʥʢʦ ʅ.ʆ., ɻʦʣʦʚʯʝʥʢʦ ʆ.ʉ., ɻʝʦʨʛʽʷʥʮ ɺ.ɸ. 

ʂʘʬʝʜʨʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʭʽʤʽʾ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

romanenko_nataliia@mail.ru 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʣʽʢʘʨʩʴʢʦʾ ʪʝʨʘʧʽʾ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʬʘʢʪʦʨʠ, ʷʢʽ 

ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʡ ʝʬʝʢʪ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ. ɼʣʷ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʟʘʩʦʙʽʚ ʛʨʫʧʠ ʬʪʦʨʭʽʥʦʣʦʥʽʚ ʚʠʚʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʽʟ ʤʝʪʘʣʘʤʠ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ. 

ʃʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘ ʫʤʦʚʠ ʫʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʩʧʦʣʫʢ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʴ 

ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ, ʙʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʤʝʪʘʙʦʣʽʟʤ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʨʘʧʽʾ. 

ʋ ʟʚ`ʷʟʢʫ ʽʟ ʮʠʤ, ʤʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʩʪʘʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʾ ʚʟʘʻʤʦʜʽʾ 

ʩʫʙʩʪʘʥʮʽʾ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʫ ʛʽʜʨʦʭʣʦʨʠʜʫ ʽʟ ʩʦʣʷʤʠ ʤʝʪʘʣʽʚ ʫ ʩʝʨʝʜʦʚʠʱʽ ʨʽʟʥʠʭ 

ʨʦʟʯʠʥʥʠʢʽʚ, ʤʝʪʦʜʦʤ ʘʙʩʦʨʙʮʽʡʥʦʾ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ ʚ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʽʡ ʦʙʣʘʩʪʽ.  

ɼʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʣʽʢʘʨʩʴʢʦʾ ʚʟʘʻʤʦʜʽʾ ʛʦʪʫʚʘʣʠ ʤʦʜʝʣʴʥʽ ʩʫʤʽʰʽ, ʫ ʷʢʠʭ cʦʣʽ ʤʝʪʘʣʽʚ 

ʜʦʜʘʚʘʣʠ ʜʦ ʨʦʟʯʠʥʫ ʩʫʙʩʪʘʥʮʽʾ ʫ ʨʦʟʨʘʭʦʚʘʥʠʭ ʩʪʝʭʽʦʤʝʪʨʠʯʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ 2:1 ʜʣʷ 

ʢʘʣʴʮʽʶ ʭʣʦʨʠʜʫ, ʤʘʛʥʽʶ ʩʫʣʴʬʘʪʫ ʪʘ ʟʘʣʽʟʘ (ɯɯ) ʩʫʣʴʬʘʪʫ, ʪʘ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 3:1 - ʜʣʷ 

ʘʣʶʤ̔ʥʽʶ ʩʫʣʴʬʘʪʫ ʪʘ ʟʘʣʽʟʘ (ɯɯɯ) ʭʣʦʨʠʜʫ. ʈʦʟʯʠʥʠ ʜʣʷ ʘʥʘʣʽʟʫ ʛʦʪʫʚʘʣʠ ʫ ʩʝʨʝʜʦʚʠʱʽ 0,1 ʄ 

ʨʦʟʯʠʥʫ ʢʠʩʣʦʪʠ ʭʣʦʨʠʩʪʦʚʦʜʥʝʚʦʾ, ʚʦʜʠ ʦʯʠʱʝʥʦʾ ʪʘ ʚ ʥʝʡʪʨʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʦʛʦ 

ʜʦʩʷʛʘʣʠ ʰʣʷʭʦʤ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʨʦʟʯʠʥʫ ʩʫʙʩʪʘʥʮʽʾ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʫ ʛʽʜʨʦʭʣʦʨʠʜʫ 0,1 ʄ 

ʨʦʟʯʠʥʦʤ ʥʘʪʨʽʶ ʛʽʜʨʦʢʩʠʜʫ ʟʘ ʬʝʥʦʣʬʪʘʣʝʾʥʦʤ. ʆʙʨʘʥʥʽ ʨʦʟʯʠʥʥʠʢʠ ʚʽʜʧʦʚʽʜʘʶʪʴ pH 

ʨʽʟʥʠʭ ʚʽʜʜʽʣʽʚ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ. 

ʇʦʨʽʚʥʷʥʥʷ ʭʘʨʘʢʪʝʨʫ ʩʧʝʢʪʨʽʚ ʨʦʟʯʠʥʫ ʯʠʩʪʦʾ ʩʫʙʩʪʘʥʮʽʾ ʪʘ ʨʦʟʯʠʥʽʚ ʫʪʚʦʨʝʥʠʭ 

ʢʦʤʧʣʝʢʩʥʠʭ ʩʧʦʣʫʢ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʫ ʛʽʜʨʦʭʣʦʨʠʜʫ ʟ ʩʦʣʷʤʠ ʤʝʪʘʣʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʭʘʨʘʢʪʝʨ 

ʩʧʝʢʪʨʽʚ ʥʝ ʟʤʽʥʠʚʩʷ, ʘʣʝ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʟʤʽʥʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ.  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʚ ʫʤʦʚʘʭ ʭʽʤʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʫʙʩʪʘʥʮʽʷ 

ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʫ ʛʽʜʨʦʭʣʦʨʠʜʫ ʫʪʚʦʨʶʻ ʢʦʤʧʣʝʢʩʥʽ ʩʧʦʣʫʢʠ ʟ ʩʦʣʷʤʠ ʟʘʣʽʟʘ (ɯɯ) ʪʘ ʟʘʣʽʟʘ 

(ɯɯɯ). ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʩʪʫʧʽʥʴ ʚʟʘʻʤʦʜʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʅ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʯʠʥʥʠʢʘ. 

ʋ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʢʦʤʧʣʝʢʩʦʫʪʚʦʨʶʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʷʚʠʚ ʢʘʪʽʦʥ ʟʘʣʽʟʘ 

(ɯɯɯ) ʫ ʩʝʨʝʜʦʚʠʱʽ ʢʠʩʣʦʪʠ ʭʣʦʨʠʩʪʦʚʦʜʥʝʚʦʾ.  

ɺʠʭʦʜʷʯʠ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʘʥʘ ʚʟʘʻʤʦʜʽʷ ʤʦʞʝ ʙʫʪʠ ʢʣʽʥʽʯʥʦ ʟʥʘʯʠʤʘ, 

ʪʦʤʫ ʜʦʮʽʣʴʥʠʤ ʻ ʧʦʜʘʣʴʰʝ ʚʠʚʯʝʥʥʷ ʙʽʦʜʦʩʪʫʧʥʦʩʪʽ ʫʪʚʦʨʝʥʠʭ ʢʦʤʧʣʝʢʩʥʠʭ ʩʧʦʣʫʢ.  
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ɼʦ ʧʨʦʙʣʝʤʠ ʩʪʚʦʨʝʥʥʷ ʤʝʜʠʯʥʦʾ ʞʫʚʘʣʴʥʦʾ ʛʫʤʢʠ 

ʈʫʙʘʥ ʆ.ɸ., ʄʘʩʣʽʡ ʖ.ʉ. 

ʂʘʬʝʜʨʘ ʟʘʚʦʜʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

tereh2203@mail.ru 

 

ʄʝʜʠʯʥʘ ʞʫʚʘʣʴʥʘ ʛʫʤʢʘ (ʄɾɻ) ï ʥʦʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʪʚʝʨʜʘ ʣʽʢʘʨʩʴʢʘ ʬʦʨʤʘ ʜʣʷ 

ʦʨʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʜʦʩʪʘʚʢʠ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʘʢʪʠʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ [2, 4]. ʉʪʘʪʪʽ ʥʘ ʜʘʥʫ ʣʽʢʘʨʩʴʢʫ ʬʦʨʤʫ ʚʚʝʜʝʥʽ ʫ ɼʌʋ, ɭʚʨʦʧʝʡʩʴʢʫ 

ʌʘʨʤʘʢʦʧʝʶ (ɭʌ) ʪʘ ʌʘʨʤʘʢʦʧʝʶ ʉʐɸ [1, 3, 5]. ɸʣʝ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʘ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʚʽʪʯʠʟʥʷʥʽ ʧʨʝʧʘʨʘʪʠ ʫ ʬʦʨʤʽ ʤʝʜʠʯʥʠʭ ʞʫʚʘʣʴʥʠʭ ʛʫʤʦʢ, 

ʥʘ ʞʘʣʴ, ʚʽʜʩʫʪʥʽ, ʱʦ ʧʦʚ'ʷʟʘʥʦ, ʥʘʩʘʤʧʝʨʝʜ, ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʚʽʜʧʦʚʽʜʥʦʾ ʥʦʨʤʘʪʠʚʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ, ʷʢʘ ʢʦʥʪʨʦʣʶʻ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʝʧʘʨʘʪʽʚ ʫ ʜʘʥʽʡ ʣʽʢʘʨʩʴʢʽʡ ʬʦʨʤʽ.  

ʄɾɻ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ ʧʝʨʝʜ ʽʥʰʠʤʠ ʪʚʝʨʜʠʤʠ ʣʽʢʘʨʩʴʢʠʤʠ ʬʦʨʤʘʤʠ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʫ ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥʽ. ɸ ʮʝ, ʥʘʩʘʤʧʝʨʝʜ: ʽʥʥʦʚʘʮʽʡʥʠʡ ʧʽʜʭʽʜ ʽ ʩʫʯʘʩʥʽʩʪʴ; ʢʨʘʱʝ ʩʧʨʠʡʥʷʪʪʷ 

ʧʘʮʽʻʥʪʦʤ ʽ ʙʽʣʴʰ ʧʨʠʻʤʥʠʡ ʩʧʦʩʽʙ ʚʚʝʜʝʥʥʷ ʣʽʢʽʚ (ʦʩʦʙʣʠʚʦ ʜʣʷ ʜʽʪʝʡ); ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝ 

ʧʦʪʨʽʙʥʘ ʚʦʜʘ, ʪʦʙʪʦ ʤʦʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʟʨʫʯʥʦʤʫ ʜʣʷ ʧʘʮʽʻʥʪʘ ʤʽʩʮʽ; 

ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʦʚʪʘʪʠ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ ʜʽʪʝʡ ʽ ʣʶʜʝʡ, ʱʦ ʤʘʶʪʴ ʧʨʦʙʣʝʤʠ ʟ ʢʦʚʪʘʥʥʷʤ 

ʣʽʢʽʚ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʚʠʜʢʦʛʦ ʝʬʝʢʪʫ (ʷʢ ʤʽʩʮʝʚʦʛʦ, ʪʘʢ ʽ ʩʠʩʪʝʤʥʦʛʦ); ʤʝʥʰʽ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ 

ʪʘ ʽʥ. [2, 4]. 

ʄʝʜʠʯʥʽ ʞʫʚʘʣʴʥʽ ʛʫʤʢʠ, ʢʨʽʤ ʘʢʪʠʚʥʠʭ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ (ɸʌɯ), ʤʽʩʪʷʪʴ 

ʦʩʥʦʚʫ ʙʝʟ ʩʤʘʢʫ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʜʦʧʦʤʽʞʥʽ ʨʝʯʦʚʠʥʠ [4]. 

ɯʩʥʫʶʪʴ ʜʝʢʽʣʴʢʘ ʤʝʪʦʜʽʚ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʄɾɻ: ʟʚʠʯʘʡʥʠʡ / ʪʨʘʜʠʮʽʡʥʠʡ ʤʝʪʦʜ 

(ʤʝʪʦʜ ʧʣʘʚʣʝʥʥʷ); ʤʝʪʦʜ ʟʘʤʦʨʦʞʫʚʘʥʥʷ, ʧʦʜʨʽʙʥʝʥʥʷ ʽ ʪʘʙʣʝʪʫʚʘʥʥʷ ʪʘ ʤʝʪʦʜ ʧʨʷʤʦʛʦ 

ʧʨʝʩʫʚʘʥʥʷ [4]. 

ʇʝʨʰʽ ʜʚʘ ʤʝʪʦʜʠ ʤʘʶʪʴ ʥʝʜʦʣʽʢʠ, ʷʢʽ, ʧʝʨʰ ʟʘ ʚʩʝ, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʢʣʘʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʝʢʩʪʨʫʟʽʡʥʠʭ ʽ ʧʨʦʢʘʪʦʯʥʠʭ ʣʽʥʽʡ) ʽ ʧʨʠʩʪʨʦʾʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʧʝʨʝʨʦʙʢʦʶ ʛʘʨʷʯʦʛʦ ʨʦʟʧʣʘʚʫ ʪʘ ʡʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ, ʷʢʽ ʥʝ ʪʘʢ ʣʝʛʢʦ ʘʜʘʧʪʫʶʪʴʩʷ ʫ 

ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʘ ʧʽʜʚʠʱʝʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʧʣʘʚʣʝʥʥʽ, ʪʘ ʧʽʜʚʠʱʝʥʠʡ ʚʦʣʦʛʦʚʤʽʩʪ ʛʦʪʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ ʦʙʤʝʞʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʪʝʨʤʦʣʘʙʽʣʴʥʠʭ ʪʘ ʯʫʪʣʠʚʠʭ ʜʦ ʚʦʣʦʛʠ 

Aʌɯ [4]. 

ɺʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ ʤʦʞʝ ʙʫʪʠ ʧʨʠʩʢʦʨʝʥʠʡ, ʘ ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʽ ʥʝʜʦʣʽʢʠ ʚʠʢʣʶʯʝʥʽ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʤʧʦʟʠʮʽʡ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʞʫʚʘʣʴʥʠʭ ʛʫʤʦʢ ʤʝʪʦʜʦʤ ʧʨʷʤʦʛʦ ʧʨʝʩʫʚʘʥʥʷ 
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PharmagumÈ (SPI Pharma, ʉʐɸ) ʽ Health in gumÈ (Cafosa, ɯʩʧʘʥʽʷ). ɾʫʚʘʣʴʥʘ ʛʫʤʢʘ, 

ʦʪʨʠʤʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʢʦʤʧʦʟʠʮʽʡ, ʤʦʞʝ ʙʫʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʧʨʝʩʦʚʘʥʘ ʥʘ ʟʚʠʯʘʡʥʽʡ 

ʪʘʙʣʝʪʢʦʚʽʡ ʤʘʰʠʥʽ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʝ ʪʘ ʜʦʩʪʫʧʥʝ ʟʘ ʮʽʥʦʶ ʦʪʨʠʤʘʥʥʷ ʜʘʥʦʾ ʣʽʢʘʨʩʴʢʦʾ 

ʬʦʨʤʠ. ʄɾɻ, ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʭ ʢʦʤʧʦʟʠʮʽʡ, ʟʘ ʟʦʚʥʽʰʥʽʤ ʚʠʛʣʷʜʦʤ ʩʭʦʞʽ ʥʘ 

ʪʘʙʣʝʪʢʠ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰ ʰʚʠʜʢʝ ʚʠʚʽʣʴʥʝʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʨʝʯʦʚʠʥ, ʥʽʞ ʛʫʤʢʠ, ʦʪʨʠʤʘʥʽ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʚʥʘʩʣʽʜʦʢ ʙʽʣʴʰ ʥʠʟʴʢʦʛʦ ʟʚ'ʷʟʫʚʘʥʥʷ ʣʽʢʘʨʩʴʢʦʾ ʨʝʯʦʚʠʥʠ ʟ 

ʞʫʚʘʣʴʥʦʶ ʦʩʥʦʚʦʶ [2, 4]. 

ʂʦʤʧʦʟʠʮʽʾ Health in gumÈ ʭʽʤʽʯʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʩʫʤʽʰ ʧʦʣʽʦʣʽʚ (ʩʦʨʙʽʪʫ / 

ʢʩʠʣʽʪʫ / ʤʘʥʽʪʫ / ʽʟʦʤʘʣʴʪʫ) ʘʙʦ ʮʫʢʨʽʚ ʟ ʞʫʚʘʣʴʥʠʤʠ ʦʩʥʦʚʘʤʠ (ʝʣʘʩʪʦʤʝʨʘʤʠ), 

ʧʣʘʩʪʠʬʽʢʘʪʦʨʘʤʠ ʽ ʘʥʪʠʟʣʝʞʫʚʘʣʴʥʠʤʠ ʘʛʝʥʪʘʤʠ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʢʣʘʜʫ ʽʩʥʫʻ ʪʨʠ ʪʠʧʠ 

Health in gum: HiG PWD 01, HiG PWD 03, HiG PWD 04. ʆʪʨʠʤʘʥʥʷ ʞʫʚʘʣʴʥʠʭ ʛʫʤʦʢ ʧʦʣʷʛʘʻ 

ʚ ʟʤʽʰʫʚʘʥʥʽ ʜʘʥʦʾ ʢʦʤʧʦʟʠʮʽʾ, ʘʢʪʠʚʥʦʛʦ ʽʥʛʨʝʜʽʻʥʪʘ ʽ ʩʤʘʢʦʚʠʭ ʜʦʙʘʚʦʢ ʫ ʟʤʽʰʫʚʘʯʽ, ʧʽʩʣʷ 

ʜʦʜʘʚʘʥʥʷ ʘʥʪʠʟʣʝʞʫʚʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʽ ʣʫʙʨʠʢʘʥʪʘ ʦʪʨʠʤʘʥʫ ʤʘʩʫ ʚʽʜʧʨʘʚʣʷʶʪʴ ʥʘ ʧʨʷʤʝ 

ʧʨʝʩʫʚʘʥʥʷ. ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ, ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʚʦʣʦʛʠ ʽ ʥʘʜʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʟʦʚʥʽʰʥʽʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʪʦʚʠʡ ʧʨʦʜʫʢʪ ʤʦʞʥʘ ʧʦʢʨʠʪʠ ʧʣʽʚʢʦʚʦʶ ʘʙʦ ʮʫʢʨʦʚʦʶ ʦʙʦʣʦʥʢʦʶ [2]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʨʦʟʨʦʙʢʦʶ ʢʦʤʧʦʟʠʮʽʡ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʣʝʛʢʦ ʽ ʰʚʠʜʢʦ ʦʪʨʠʤʘʪʠ 

ʤʝʜʠʯʥʫ ʞʫʚʘʣʴʥʫ ʛʫʤʢʫ ʧʨʷʤʠʤ ʧʨʝʩʫʚʘʥʥʷʤ ʙʝʟ ʧʨʠʜʙʘʥʥʷ ʪʘ ʫʩʪʘʥʦʚʢʠ ʩʢʣʘʜʥʦʛʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʜʘʥʦʾ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ ʥʘ ʚʽʪʯʠʟʥʷʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟʨʦʩʣʘ ʽ ʻ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ. 
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ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʬʘʨʤʘʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʟʘʣʴʥʦʛʦ ʛʝʣʶ çʌʽʪʦʨʠʥ-ʧʣʶʩè 

ʈʫʭʤʘʢʦʚʘ ʆ. ɸ., ʗʨʥʠʭ ʊ. ɻ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʩʝʨʝʜ ʥʘʟʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʝʨʝʚʘʞʘʶʪʴ 

ʩʠʥʪʝʪʠʯʥʽ ʟʘʩʦʙʠ ʟʘʢʦʨʜʦʥʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʫ ʬʦʨʤʽ ʢʨʘʧʝʣʴ ʘʙʦ ʩʧʨʝʾʚ. ʊʘ ʚʩʝ ʙʽʣʴʰʫ 

ʫʚʘʛʫ ʟʚʝʨʪʘʶʪʴ ʥʘ ʩʝʙʝ ʥʘʟʘʣʴʥʽ ʛʝʣʽ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʣʦʥʛʦʚʘʥʽʩʪʴ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʜʽʾ.  

ɺ ʷʢʦʩʪʽ ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ ʥʦʚʦʛʦ ʥʘʟʘʣʴʥʦʛʦ ʛʝʣʶ ʥʘ ʦʩʥʦʚʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʧʽʜ ʫʤʦʚʥʦʶ ʥʘʟʚʦʶ çʌʽʪʦʨʠʥ-ʧʣʶʩè ʥʘʤʠ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʩʫʭʠʡ ʝʢʩʪʨʘʢʪ ʢʦʨʝʥʷ ʩʦʣʦʜʢʠ (ʉɽʉʂ) ʪʘ ʝʬʽʨʥʽ ʦʣʽʾ ʩʦʩʥʠ ʩʠʙʽʨʩʴʢʦʾ ʽ 

ʝʚʢʘʣʽʧʪʫ. ɺʨʘʭʦʚʫʶʯʠ ʾʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘ ʩʘʤʝ ʨʦʟʯʠʥʥʽʩʪʴ, ʉɽʉʂ ʚʚʦʜʠʣʠ ʜʦ 

ʩʢʣʘʜʫ ʛʝʣʶ ʫ ʚʠʛʣʷʜʽ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ, ʘ ʝʬʽʨʥʽ ʦʣʽʾ ʫ ʚʠʛʣʷʜʽ ʨʦʟʯʠʥʫ ʚ ʝʪʘʥʦʣʽ (96 %). 

ɺʠʙʽʨ ʩʪʨʫʢʪʫʨʦʫʪʚʦʨʶʶʯʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʫ ʩʢʣʘʜʽ ʛʝʣʝʚʦʾ ʦʩʥʦʚʠ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ 

ʧʽʜʩʪʘʚʽ ʨʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʄʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʤʠ ʨʝʦʧʘʨʘʤʝʪʨʘʤʠ ʜʦ 

ʨʝʦʧʘʨʘʤʝʪʨʽʚ ʚʽʜʦʤʦʛʦ ʥʘʟʘʣʴʥʦʛʦ ʛʝʣʶ çʃʦʨʠʟʘʥè ʚʦʣʦʜʽʻ ʟʨʘʟʦʢ ʛʝʣʶ çʌʽʪʦʨʠʥ-ʧʣʶʩè ʽʟ 

ʚʤʽʩʪʦʤ ʢʘʨʙʦʧʦʣʫ 1,5 %, ʱʦ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʨʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʤʝʭʘʥʽʯʥʦʾ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʠʥʘʤʽʯʥʦʛʦ ʨʦʟʨʽʜʞʝʥʥʷ (1,08 ʽ 1,05 ʪʘ 72 % ʽ 70,5 % 

ʚʽʜʧʦʚʽʜʥʦ). 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʥʝʡʪʨʘʣʽʟʘʪʦʨʘ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʨʅ ʟʨʘʟʢʽʚ ʛʝʣʶ. 

ʆʧʪʠʤʘʣʴʥʠʤ ʚʠʟʥʘʯʝʥʦ ʟʨʘʟʦʢ ʽʟ ʚʤʽʩʪʦʤ  ʪʨʠʝʪʘʥʦʣʘʤʽʥʫ 1,5 %, ʷʢʠʡ  ʤʘʻ ʟʥʘʯʝʥʥʷ ʨʅ 

ʥʘʡʙʽʣʴʰ ʧʨʠʙʣʠʞʝʥʝ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʨʅ ʩʣʠʟʦʚʦʾ ʥʦʩʫ ʣʶʜʠʥʠ, ʱʦ ʩʪʘʥʦʚʠʪʴ 6,0-

7,0. 

ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʤʽʨʥʦʾ ʦʩʤʦʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʟʘʧʦʙʽʛʘʥʥʷ ʧʝʨʝʩʫʰʫʚʘʥʥʶ ʪʘ 

ʧʦʜʨʘʟʥʝʥʥʶ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʥʦʩʫ ʜʦ ʩʢʣʘʜʫ ʧʨʝʧʘʨʘʪʫ ʙʫʣʦ ʚʢʣʶʯʝʥʦ ʧʨʦʧʽʣʝʥʛʣʽʢʦʣʴ ʫ 

ʢʽʣʴʢʦʩʪʽ 10 %, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʤʽʨʥʫ ʦʩʤʦʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʛʝʣʶ ʥʘ ʧʨʦʪʷʟʽ 7 ʛʦʜʠʥ. 

ɺʨʘʭʦʚʫʶʯʠ ʦʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ, ʥʘʤʠ ʙʫʣʠ ʧʨʠʛʦʪʦʚʣʝʥʽ ʟʨʘʟʢʠ 

ʥʘʟʘʣʴʥʦʛʦ ʛʝʣʶ çʌʽʪʦʨʠʥ-ʧʣʶʩè ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ˉ 1 (ʚʚʝʜʝʥʥʷ ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ ʜʦ ʛʦʪʦʚʦʛʦ 

ʛʝʣʶ) ʪʘ ˉ 2 (ʚʚʝʜʝʥʥʷ ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ ʜʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜ ʟʘʛʫʱʝʥʥʷʤ 

ʛʝʣʶ).  

ɻʝʣʽ, ʦʪʨʠʤʘʥʽ ʟʘ ʚʢʘʟʘʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʤʘʣʠ ʛʝʣʝʧʦʜʽʙʥʫ ʦʜʥʦʨʽʜʥʫ ʢʦʥʩʠʩʪʝʥʮʽʶ 

ʟʽ ʩʧʝʮʠʬʽʯʥʠʤ ʧʨʠʻʤʥʠʤ ʟʘʧʘʭʦʤ, ʢʦʨʠʯʥʝʚʦʛʦ ʢʦʣʴʦʨʫ, ʨʅ = 6,0-7,0. ʇʨʦʪʝ ʚʠʚʯʝʥʥʷ 

ʢʦʣʦʾʜʥʦʾ ʽ ʪʝʨʤʦʩʪʘʙʽʣʴʥʦʩʪʽ ʜʦʚʝʣʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ, ʧʨʠʛʦʪʦʚʣʝʥʦʾ  

ʣʠʰʝ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ˉ 1. 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʧʦʜʘʣʴʰʠʭ ʪʝʨʤʦʛʨʘʚʽʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʛʝʣʶ çʌʽʪʦʨʠʥ-

ʧʣʶʩè, ʜʽʶʯʠʭ ʽ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʝʨʤʽʯʥʽ ʝʬʝʢʪʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʟʨʘʟʢʽʚ ʤʘʶʪʴ ʧʦʜʽʙʥʠʡ ʭʘʨʘʢʪʝʨ, ʱʦ ʤʦʞʝ ʩʫʙôʻʢʪʠʚʥʦ ʩʚʽʜʯʠʪʠ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʭʽʤʽʯʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʛʝʣʶ, ʧʨʠʛʦʪʦʚʣʝʥʦʛʦ ʟʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ. 
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ʅʘʥʦʪʝʭʥʦʣʦʛʽ ʾʫ ʬʘʨʤʘʮʽʾ 

ʉʘʜʦʛʫʨʩʴʢʘ ʂ.ɺ., ʐʣʶʩʘʨ ʆ.ɯ., ʄʫʟʠʢʘ ʅ.ʗ. 

ɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ (ʤ. ʏʝʨʥʽʚʮʽ) 

 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʟʨʦʩʪʘʻ ʽʥʪʝʨʝʩ ʥʘʫʢʦʚʮʽʚ ʧʨʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʽʟ ʥʘʥʦʤʝʜʠʮʠʥʠ. 

ʅʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤʠ ʜʦʩʷʛʥʝʥʥʷʤʠ ʣʶʜʩʪʚʘ ʩʪʘʣʦ ʚʠʚʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʙʽʦʣʦʛʽʯʥʠʭ (ʥʘʥʦʤʦʜʠʬʽʢʦʚʘʥʽ ʤʘʪʝʨʽʘʣʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ) ʽ ʩʠʥʪʝʪʠʯʥʠʭ 

(ʥʘʥʦʨʦʟʤʽʨʥʽ ʰʪʫʯʥʦ ʩʠʥʪʝʟʦʚʘʥʽ ʤʘʪʝʨʽʘʣʠ, ʤʦʜʠʬʽʢʦʚʘʥʽ ʟ ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʾʤ ʙʽʦʩʫʤʽʩʥʦʩʪʽ 

ʟ ʞʠʚʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ) ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ. ɰʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʜʣʷ 

ʮʽʣʴʦʚʦʾ ʜʦʩʪʘʚʢʠ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʭʚʦʨʦʙ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʦʰʢʦʜʞʝʥʠʭ ʦʨʛʘʥʽʚ ʽ ʪʢʘʥʠʥ.   

ʅʘʥʦʪʝʭʥʦʣʦʛʽʷ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʤʘʥʽʧʫʣʶʚʘʥʥʷ 

ʨʝʯʦʚʠʥʦʶ ʥʘ ʘʪʦʤʘʨʥʽʡ ʰʢʘʣʽ ʚʽʜʩʪʘʥʝʡ ʪʘ ʢʦʥʪʨʦʣʴʦʚʘʥʦ ʩʪʚʦʨʶʚʘʪʠ ʽ ʤʦʜʠʬʽʢʫʚʘʪʠ 

ʦʙ'ʻʢʪʠ ʟ ʨʦʟʤʽʨʦʤ ʤʝʥʰʝ 100 ʥʤ ʭʦʯʘ ʙ ʚ ʦʜʥʦʤʫ ʚʠʤʽʨʶʚʘʥʥʽ ʽ, ʷʢ ʨʝʟʫʣʴʪʘʪ, ʦʪʨʠʤʫʚʘʪʠ 

ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʽ ʷʢʦʩʪʽ.  

ʅʘ ʩʴʦʛʦʜʥʽ, ʽʟ ʨʦʟʚʠʪʢʦʤ ʥʘʫʢʠ, ʤʝʪʦʜʠ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʨʽʟʥʠʭ 

ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʘ ʩʘʤʝ: ʥʘʥʦʬʘʨʤʘʢʦʣʦʛʽʾ, ʥʘʥʦʤʝʜʠʮʠʥʽ, ʥʘʥʦʬʘʨʤʘʮʽʾ, 

ʥʘʥʦʙʽʦʣʦʛʽʾ, ʥʘʥʦʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʦʱʦ. ʇʨʘʢʪʠʯʥʠʡ ʘʩʧʝʢʪ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ʧʦʣʷʛʘʻ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʠʩʪʨʦʾʚ ʽ ʾʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ, ʦʙʨʦʙʢʠ ʽ ʤʘʥʽʧʫʣʷʮʽʾ 

ʘʪʦʤʘʤʠ, ʤʦʣʝʢʫʣʘʤʠ ʽ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʧʨʠʩʪʨʦʾʚ ʫ ʧʨʘʢʪʠʯʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ. ʆʩʢʽʣʴʢʠ ʧʨʠ ʥʘʜʘʥʥʽ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ, ʟʥʘʯʝʥʥʷ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ ʫ ʦʭʦʨʦʥʽ ʟʜʦʨʦʚ'ʷ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʝʣʠʢʝ.  

ʅʝʱʦʜʘʚʥʦ ʚ ʋʢʨʘʾʥʽ ʟ'ʷʚʠʣʘʩʷ ʧʝʨʰʘ ʢʦʤʧʘʥʽʷ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚ 

ʤʝʜʠʮʠʥʽ ï ʆʆʆ "ʅʘʥʦʄʝʜʊʝʭ". ɻʦʨʜʽʩʪʶ ʢʦʤʧʘʥʽʾ ʩʪʘʣʦ ʩʪʚʦʨʝʥʥʷ ʧʝʨʰʦʾ ʚ ʢʨʘʾʥʽ 

ʣʘʙʦʨʘʪʦʨʽʾ ʜʣʷ ʘʥʘʣʽʟʫ ʽ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ. ɺʦʥʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠ 

ʯʘʩʪʠʥʢʠ, ʷʢʽ ʚ ʩʪʦ ʨʘʟʽʚ ʤʝʥʰʽ, ʥʽʞ, ʥʘʧʨʠʢʣʘʜ, ʚʽʨʫʩ ʉʅɯɼʫ. 

ɺʘʞʣʠʚʠʤ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʚʠʚʯʝʥʥʷ ʥʝ ʣʠʰʝ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʥʦʯʘʩʪʠʥʦʢ, ʘ ʡ 

ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʧʦʜʽʣʫ ʾʭ ʧʦ ʦʨʛʘʥʽʟʤʫ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʧʨʦʥʠʢʥʝʥʥʷ ʫ ʢʣʽʪʠʥʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʜʝʷʢʽ ʥʘʥʦʯʘʩʪʠʥʢʠ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʛʝʤʘʪʦʛʝʥʥʠʤ ʰʣʷʭʦʤ, ʘ ʡ ʘʢʩʦʥʘʣʴʥʠʤ ʪʘ 

ʣʽʤʬʘʪʠʯʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ. ʇʨʦʪʝ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʷʢ ʚʧʣʠʚʘʻ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʥʦʯʘʩʪʠʥʦʢ ʾʭ 

ʟʚ'ʷʟʫʚʘʥʥʷ ʟ ʙʽʣʢʘʤʠ ʧʣʘʟʤʠ ʢʨʦʚʽ. 

ʆʪʦʞ, ʚʠʚʯʝʥʥʷ ʫʩʽʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ ʻ ʦʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʥʘʧʨʷʤʽʚ 

ʩʫʯʘʩʥʦʾ ʥʘʫʢʠ.  
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ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʠʯʠʥ ʨʽʟʥʦʛʦ ʨʦʜʫ ʟʘʭʚʦʨʶʚʘʥʴ ʣʶʜʩʪʚʘ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ 

ʧʦʛʘʥʘ ʝʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʽ ʥʝʟʜʘʪʥʽʩʪʴ ʙʽʣʴʰʦʾ ʯʘʩʪʠʥʠ ʞʠʪʝʣʽʚ ʥʘʰʦʾ ʧʣʘʥʝʪʠ ʟʘʙʝʟʧʝʯʠʪʠ 

ʩʚʽʡ ʦʨʛʘʥʽʟʤ ʥʝʦʙʭʽʜʥʠʤʠ ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʢʣʽʪʠʥ [3]. 

ʉʠʥʪʝʟʦʚʘʥʽ ʭʽʤʽʯʥʠʤ ʰʣʷʭʦʤ ʨʝʯʦʚʠʥʠ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʠʭ ʯʠ ʽʥʰʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʩʪʘʶʪʴ 

ʚʩʝ ʤʝʥʰ ʘʢʪʫʘʣʴʥʠʤʠ [4]. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ ʧʨʠʚʝʨʪʘʶʪʴ ʣʽʢʘʨʩʴʢʽ 

ʛʨʠʙʠ ʷʢ ʧʨʦʜʫʮʝʥʪʠ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ [6]. 

ɰʭ ʥʘʷʚʥʽʩʪʴ ʫ ʛʨʠʙʘʭ ʚʽʜʜʽʣʫ Basidiomycota ʦʙʫʤʦʚʣʶʻ ʘʢʪʠʚʥʝ ʚʠʨʦʙʥʠʮʪʚʦ, ʥʘ ʾʭ 

ʦʩʥʦʚʽ, ʨʷʜʦʤ ʬʽʨʤ (MycoNutri, Active Health Ê, Mushrooms-4-Life, PureHealth, Lyphar, UK;  

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʛʨʠʙʳ, ʄʦʩʢʦʚʩʢʠʡ ʮʝʥʪʨ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʛʨʠʙʦʚ, ʈʌ ʪʘ ʽʥ.) ï ʧʝʨʝʚʘʞʥʦ 

ʟʘʨʫʙʽʞʥʠʭ ï ʥʫʪʨʠʮʝʚʪʠʢʽʚ, ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʜʦʙʘʚʦʢ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʜʽʻʪʠʯʥʠʭ ʜʦʙʘʚʦʢ, ʧʨʦʬʽʣʘʢʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʠʭ, ʣʽʢʘʨʩʴʢʠʭ ʪʘ ʢʦʩʤʝʪʠʯʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ [2]. ʆʩʥʦʚʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʠʱʝʟʘʟʥʘʯʝʥʦʾ ʧʨʦʜʫʢʮʽʾ ʻ ʧʣʦʜʦʚʽ ʪʽʣʘ, ʤʽʮʝʣʽʡ ʘʙʦ 

ʢʫʣʴʪʫʨʘʣʴʥʘ ʨʽʜʠʥʘ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʣʦʜʦʚʠʭ ʪʽʣ ʚʠʢʣʠʢʘʻ ʜʝʷʢʽ ʪʨʫʜʥʦʱʽ: ʦʙʤʝʞʝʥʥʷ ʟʙʦʨʫ ʚ ʧʨʠʨʦʜʽ 

ʚʥʘʩʣʽʜʦʢ ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʧʣʦʱ ʧʨʠʨʦʜʥʠʭ ʣʽʩʽʚ; 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ˇʨʫʥʪʫ ʪʘ ʧʨʠʤʽʱʝʥʥʷ; ʚʠʪʨʘʪʠ ʨʝʩʫʨʩʽʚ (ʚʦʜʘ, 

ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʽʷ), ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʚʠʨʦʱʫʚʘʥʥʷ (ʚʽʜ 3 ʤʽʩʷʮʽʚ) [5]. ʊʦʤʫ, ʦʩʪʘʥʥʽʤ 

ʯʘʩʦʤ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʚʚʘʞʘʻʪʴʩʷ ʛʣʠʙʠʥʥʝ ʪʘ ʧʦʚʝʨʭʥʝʚʝ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʛʨʠʙʽʚ. ɺ 

ʪʦʡ ʞʝ ʯʘʩ, ʥʘʷʚʥʽʩʪʴ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʣʦʜʦʚʠʭ ʪʽʣʘʭ ʛʨʠʙʽʚ ʩʫʪʪʻʚʦ ʥʝ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʘʢʦʾ ʫ ʤʽʮʝʣʽʶ ʛʨʠʙʽʚ (ʧʨʠ ʟʥʘʯʥʦ ʤʝʥʰʠʭ ʚʠʪʨʘʪʘʭ ʨʝʩʫʨʩʽʚ ) [1]. 
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ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʨʦʟʯʠʥʫ ʜʣʷ ʽʥôʻʢʮʽʡ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʽ 

ʣʽʢʘʨʩʴʢʦʾ ʩʫʙʩʪʘʥʮʽʾ ʘʙʦ ʾʭ ʢʦʤʧʣʝʢʩʫ, ʘ ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠʛʦʪʫʚʘʥʥʷ ʜʘʥʦʾ ʣʽʢʘʨʩʴʢʦʾ 

ʬʦʨʤʠ.  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʽ ɼʝʨʞʘʚʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ 

ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ (ɼʅʎʃɿ).  

ʅʘʤʠ ʙʫʣʠ ʚʠʚʯʝʥʽ 3 ʩʝʨʽʾ ʨʦʟʯʠʥʫ ʦʪʨʫʪʠ ʙʜʞʦʣʠʥʦʾ, ʩʢʣʘʜʠ ʷʢʠʭ ʥʘʚʝʜʝʥʦ ʚ  

ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 

ʉʢʣʘʜ 3-ʭ ʩʝʨʽʡ ʨʦʟʯʠʥʽʚ ʦʪʨʫʪʠ ʙʜʞʦʣʠʥʦʾ 

ʂʦʤʧʦʥʝʥʪ 

ʨʦʟʯʠʥʫ 

ʂʽʣʴʢʽʩʪʴ ʢʦʤʧʦʥʝʥʪʘ ʚ ʨʦʟʯʠʥʽ 

ʩʝʨʽʷ 10214 

(0,1%) 

ʩʝʨʽʷ 10214 

(0,05%) 

ʩʝʨʽʷ 10214 

(0,01%) 

ʆʪʨʫʪʘ ʙʜʞʦʣʠʥʘ 0,01 ʛ 0,05 ʛ 0,01 ʛ 

ɺʦʜʘ ʜʣʷ ʽʥô̒ ʢʮʽʡ ʜʦ 100 ʤʣ ʜʦ 100 ʤʣ ʜʦ 100 ʤʣ 

 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʨʦʟʯʠʥʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʚ ʩʪʝʨʠʣʴʥʠʭ ʫʤʦʚʘʭ.  

ʅʘ ʘʥʘʣʽʪʠʯʥʠʭ ʚʘʛʘʭ ʚʽʜʚʘʞʫʚʘʣʠ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʦʪʨʫʪʠ ʙʜʞʦʣʠʥʦʾ ʚ 

ʧʽʜʛʦʪʦʚʣʝʥʽ ʻʤʥʦʩʪʽ (ʟʚʘʞʫʚʘʥʥʷ ʽ ʧʦʜʘʣʴʰʫ ʨʦʙʦʪʫ ʟ ʦʪʨʫʪʦʶ ʙʜʞʦʣʠʥʦʶ ʚʝʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ).  

ʂʦʞʥʫ ʥʘʚʘʞʢʫ ʦʪʨʫʪʠ ʙʜʞʦʣʠʥʦʾ ʢʽʣʴʢʽʩʥʦ ʧʝʨʝʥʦʩʠʣʠ ʚ ʭʽʤʽʯʥʠʡ ʩʪʘʢʘʥ, ʚ ʷʢʠʡ 

ʧʦʧʝʨʝʜʥʴʦ ʧʦʤʽʱʘʣʠ ʚʦʜʫ ʜʣʷ ʽʥ'ʻʢʮʽʡ (å 60 ʤʣ). 

ʇʽʩʣʷ ʮʴʦʛʦ ʚʤʽʩʪ ʢʦʞʥʦʾ ʩʢʣʷʥʢʠ (ʦʪʨʫʪʘ ʙʜʞʦʣʠʥʘ + ʚʦʜʘ ʜʣʷ ʽʥ'ʻʢʮʽʡ) 

ʧʝʨʝʤʽʰʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʙʦʨʘʪʦʨʥʦʾ ʤʘʛʥʽʪʥʦʾ ʤʽʰʘʣʢʠ ʚ ʫʧʨʦʜʦʚʞ 15 ʭʚʠʣʠʥ. ʇʦʪʽʤ 

ʨʦʟʯʠʥʠ ʧʝʨʝʣʠʚʘʣʠ ʚ ʤʽʨʥʽ ʢʦʣʙʠ ʽ ʜʦʚʦʜʠʣʠ ʦʙô̒ ʤ ʚʦʜʦʶ ʜʣʷ ʽʥ'ʻʢʮʽʡ ʜʦ 100 ʤʣ.  

ʆʪʨʠʤʘʥʽ ʨʦʟʯʠʥʠ ʤʘʣʠ ʦʧʘʣʝʩʮʝʥʪʥʫ ʢʦʥʩʠʩʪʝʥʮʽʶ; ʯʘʩʪʢʠ ʦʪʨʫʪʠ ʙʜʞʦʣʠʥʦʾ, ʱʦ ʥʝ 

ʨʦʟʯʠʥʠʣʠʩʷ ʙʫʣʠ ʚʽʜʩʫʪʥʽ. 

ʇʦʪʽʤ ʢʦʞʝʥ ʨʦʟʯʠʥ ʦʪʨʫʪʠ ʙʜʞʦʣʠʥʦʛʦ ʬʽʣʴʪʨʫʚʘʣʠ ʯʝʨʝʟ ʩʪʝʨʠʣʽʟʫʶʯʠʡ 

ʤʝʤʙʨʘʥʥʠʡ ʬʽʣʴʪʨ ʟ ʨʦʟʤʽʨʦʤ ʧʦʨ 0,2 ʤʢʤ, ʚʠʨʦʙʥʠʮʪʚʘ "Domnik hunter" (ɸʥʛʣʽʷ) ʟ 

ʬʽʣʴʪʨʫʶʯʦʶ ʤʝʤʙʨʘʥʦʶ ʟ ʧʦʣʽʝʬʽʨʩʫʣʴʬʦʥʘ (ʪʠʧ ʬʽʣʴʪʨʘ PROPOR PES).  
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ʇʨʦʮʝʩ ʬʽʣʴʪʨʘʮʽʾ ʚʝʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʙʦʨʘʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʬʽʣʴʪʨʘʮʽʾ ʬʽʨʤʠ 

"Millipore" (ʉʐɸ). ʌʽʣʴʪʨʘʮʽʶ ʟʜʽʡʩʥʶʚʘʣʠ ʧʽʜ ʪʠʩʢʦʤ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ.  

ʇʽʩʣʷ ʬʽʣʴʪʨʘʮʽʾ ʨʦʟʯʠʥʠ ʦʪʨʫʪʠ ʙʜʞʦʣʠʥʦʾ ʨʦʟʣʠʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʫʯʥʦʛʦ ʜʦʟʘʪʦʨʘ 

ʚ ʩʪʝʨʠʣʴʥʽ ʘʤʧʫʣʠ ʤʽʩʪʢʽʩʪʶ 5 ʤʣ ʽ ʟʘʧʘʶʚʘʣʠ.  

ʇʨʦʮʝʩ ʥʘʧʦʚʥʝʥʥʷ ʽ ʟʘʧʘʶʚʘʥʥʷ ʘʤʧʫʣ ʟʜʽʡʩʥʶʚʘʣʠ ʚ ʘʩʝʧʪʠʯʥʠʭ ʫʤʦʚʘʭ ʚ ʟʦʥʽ ʢʣʘʩʫ 

ɸ, ʟ ʣʘʤʽʥʘʨʥʠʤ ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ. 

ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʧʨʦʮʝʩ ʥʘʧʦʚʥʝʥʥʷ ʽ ʟʘʧʘʶʚʘʥʥʷ ʙʫʚ ʟʘʢʽʥʯʝʥʠʡ ʚʩʽ ʘʤʧʫʣʠ ʟ ʨʦʟʯʠʥʘʤʠ 

ʦʪʨʫʪʠ ʙʜʞʦʣʠʥʦʾ ʨʽʟʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʫʣʠ ʧʽʜʜʘʥʽ ʢʦʥʪʨʦʣʶ ʥʘ ʤʝʭʘʥʽʯʥʽ ʜʦʤʽʰʢʠ, ʷʢʠʡ 

ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʫ ʋʂ-2. ʈʝʟʫʣʴʪʘʪʠ ʢʦʥʪʨʦʣʶ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2. 

 

ʊʘʙʣʠʮʷ 2 

ʈʝʟʫʣʴʪʘʪʠ ʢʦʥʪʨʦʣʶ ʨʦʟʯʠʥʽʚ ʦʪʨʫʪʠ ʙʜʞʦʣʠʥʦʾ ʥʘ ʤʝʭʘʥʽʯʥʽ ʜʦʤʽʰʢʠ 

ʅʦʤʝʨ ʩʝʨʽʾ ʨʦʟʯʠʥʫ ʈʝʟʫʣʴʪʘʪʠ ʢʦʥʪʨʦʣʶ 

10214 
ʈʦʟʯʠʥ ʧʨʦʟʦʨʠʡ, ʤʝʭʘʥʽʯʥʽ ʜʦʤʽʰʢʠ 

ʚʽʜʩʫʪʥʽ 

10214 
ʈʦʟʯʠʥ ʧʨʦʟʦʨʠʡ, ʤʝʭʘʥʽʯʥʽ ʜʦʤʽʰʢʠ 

ʚʽʜʩʫʪʥʽ 

10214 
ʈʦʟʯʠʥ ʧʨʦʟʦʨʠʡ, ʤʝʭʘʥʽʯʥʽ ʜʦʤʽʰʢʠ 

ʚʽʜʩʫʪʥʽ 

 

ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʜʘʥʠʭ ʪʘʙʣʠʮʽ ʫ ʚʩʽʭ ʨʦʟʯʠʥʘʭ ʦʪʨʫʪʠ ʙʜʞʦʣʠʥʦʛʦ ʤʝʭʘʥʽʯʥʽ ʜʦʤʽʰʢʠ 

ʚʽʜʩʫʪʥʽ.  

ʇʽʩʣʷ ʮʴʦʛʦ ʘʤʧʫʣʠ ʙʫʣʠ ʫʧʘʢʦʚʘʥʽ ʚ ʧʘʯʢʠ ʽ ʟʘʢʣʘʜʝʥʽ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʧʨʠ ʨʽʟʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʘʭ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʝʨʤʽʥʽʚ ʧʨʠʜʘʪʥʦʩʪʽ ʧʨʝʧʘʨʘʪʫ ʟ ʧʦʜʘʣʴʰʠʤ 

ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʡʦʛʦ ʩʪʘʙʽʣʴʥʦʩʪʽ ʟʘ ʚʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ ʧʨʝʜ'ʷʚʣʷʻ ɼʌʋ ʜʦ ʽʥ'ʻʢʮʽʡʥʠʭ 

ʨʦʟʯʠʥʽʚ. 
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ʉʫʯʘʩʥʽ ʣʽʢʘʨʩʴʢʽ ʬʦʨʤʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʛʝʨʽʘʪʨʽʾ:  

ʧʨʦʙʣʝʤʘʪʠʢʘ ʪʘ ʰʣʷʭʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʉʤʝʪʘʥʽʥʘ ʂ.ɯ. 

ʂʘʬʝʜʨʘ ʆɽʌ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ ʌʇɼʆ 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ 

ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

Smetanina_k@ukr.net  

 ɻʝʨʽʘʪʨʽʷ ï ʛʘʣʫʟʴ ʤʝʜʠʮʠʥʠ, ʷʢʘ ʚʠʚʯʘʻ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ, ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢ-

ʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ ʚ ʧʦʭʠʣʦʤʫ ʪʘ ʩʪʘʨʝʯʦʤʫ ʚʽʮʽ, ʘ ʪʘʢʦʞ ʤʝʭʘʥʽʟʤʠ ʩʪʘʨʽʥʥʷ. ɿ ʚʽʢʦʤ ʟʥʘʯʥʦ 

ʤʽʥʷʶʪʴʩʷ ʦʩʥʦʚʥʽ ʣʘʥʮʶʛʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʬʘʨʤʘʢʦʢʽʥʝʪʠʢʫ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ: ʘʙʩʦʨʙʮʽʷ, 

ʨʦʟʧʦʜʽʣ, ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʷ, ʝʣʽʤʽʥʘʮʽʷ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʘʨʘʜʦʢʩʘʣʴʥʘ ʨʝʘʢʮʽʷ 

ʥʘ ʚʚʝʜʝʥʥʷ ʦʢʨʝʤʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʩʣʫʛʫʻ ʤʦʪʠʚʘʮʽʻʶ ʜʦ ʚʽʜʤʦʚʠ ʚʽʜ ʮʽʣʦʛʦ ʢʣʘʩʫ 

ʧʨʝʧʘʨʘʪʽʚ. ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʬʘʨʤʘʮʝʚʪʠʯʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʛʝʨʽʘʪʨʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʻ ʪʝ, ʱʦ 

ʚʦʥʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʢʣʘʜʥʠʤʠ ʢʦʤʧʦʟʠʮʽʷʤʠ, ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʩʤʠʩʣ ʷʢʠʭ ʧʦʣʷʛʘʻ ʫ 

ʩʪʚʦʨʝʥʥʽ ʚ ʤʽʩʮʽ ʘʙʩʦʨʙʮʽʾ ʧʨʝʧʘʨʘʪʘ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʡʦʛʦ ʚʩʤʦʢʪʫʚʘʥʥʷ ʟ ʣʽʢʘʨʩʴʢʠʭ 

ʬʦʨʤ (ʃʌ). ʅʘʡʙʽʣʴʰ ʯʘʩʪʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʙʫʪʠ ʪʝʥʟʠʜʠ, ʙʘʞʘʥʦ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʇɸʈ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʨʘʱʠʡ ʢʦʥʪʘʢʪ ʣʽʢʘʨʩʴʢʦʾ ʨʝʯʦʚʠʥʠ (ʃʈ) ʟ 

ʪʢʘʥʠʥʘʤʠ).  ʂʨʽʤ ʮʴʦʛʦ ʮʝ ʜʦʩʷʛʘʻʪʴʩʷ ʜʦʪʨʠʤʘʥʥʷʤ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʧʨʠʡʦʤʫ ʣʽʢʽʚ. 

ʆʧʪʠʤʘʣʴʥʘ ʞ ʘʢʪʠʚʥʽʩʪʴ ʃʈ ʽ ʩʪʫʧʽʥʴ ʧʨʦʷʚʫ ʣʽʢʫʚʘʣʴʥʦʾ ʜʽʾ ʜʦʩʷʛʘʻʪʴʩʷ ʣʠʰʝ ʰʣʷʭʦʤ 

ʧʨʠʟʥʘʯʝʥʥʷ ʾʾ ʚ ʨʘʮʽʦʥʘʣʴʥʽʡ ʃʌ. 

 ɺʽʜʦʤʦ, ʱʦ ʣʽʢʠ ʚ ʛʝʨʽʘʪʨʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʨʽʟʥʠʭ ʃʌ: 

ʧʝʨʦʨʘʣʴʥʽ, ʨʝʢʪʘʣʴʥʽ, ʘʝʨʦʟʦʣʽ, ʽʥôʻʢʮʽʡʥʽ. ɻʝʨʽʘʪʨʠʯʥʽ ʧʘʮʽʻʥʪʠ ʧʦʪʨʝʙʫʶʪʴ ʤôʷʢʠʭ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʽ ʪʦʤʫ ʽʥôʻʢʮʽʾ ʧʦʚʠʥʥʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʣʠʰʝ ʫ ʚʠʧʘʜʢʘʭ 

ʥʝʤʦʞʣʠʚʦʩʪʽ ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ ʽʥʰʠʤ ʩʧʦʩʦʙʦʤ. ʇʨʠʟʥʘʯʝʥʥʷ ʣʽʢʽʚ ʧʝʨʦʨʘʣʴʥʦ ʚ 

ʛʝʨʽʘʪʨʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʥʝ ʟʘʚʞʜʠ ʻ ʨʘʮʽʦʥʘʣʴʥʠʤ ʚʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʯʘʩʪʦ ʩʧʦʩʪʨʽʛʘʻʪʴʩʷ 

ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʫʩʤʦʢʪʫʚʘʥʥʷ, ʚʠʥʠʢʘʶʪʴ ʨʽʟʥʽ ʧʦʙʽʯʥʽ ʨʝʘʢʮʽʾ ʧʨʠ ʧʨʠʡʦʤʽ ʚʥʫʪʨʽʰʥʴʦ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʦʜʥʠʤ ʟ ʨʘʮʽʦʥʘʣʴʥʠʭ ʩʧʦʩʦʙʽʚ ʻ ʚʚʝʜʝʥʥʷ ʣʽʢʽʚ ʭʚʦʨʠʤ ʩʪʘʨʯʦʛʦ ʚʽʢʫ 

ʨʝʢʪʘʣʴʥʦ. ʇʝʨʝʚʘʛʦʶ ʨʝʢʪʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʣʽʢʽʚ ʚ ʛʝʨʽʘʪʨʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʻ ʪʝ, ʱʦ ʧʨʦʮʝʩ 

ʫʩʤʦʢʪʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʚ ʧʨʷʤʽʡ ʢʠʰʮʽ ʟʘʚʞʜʠ ʻ ʽʥʪʝʥʩʠʚʥʠʤ, ʣʝʛʢʦ ʢʦʨʝʣʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʇɸʈ ʪʘ ʽʥ.ʨʝʯʦʚʠʥ. ʊʘʢ, ʜʦʚʝʜʝʥʘ ʨʘʮʽʦʥʘʣʴʥʽʩʪʴ ʧʨʠʡʦʤʫ ʩʦʣʝʡ ʢʘʣʴʮʽʶ, ʘʥʪʠʙʽ-

ʦʪʠʢʽʚ, ʨʷʜʫ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʧʦʛʘʥʦ ʚʩʤʦʢʪʫʶʪʴʩʷ (ʛʝʧʘʨʠʥ, ʽʥʩʫʣʽʥ) ʫ ʚʠʛʣʷʜʽ ʩʫʧʦʟʠʪʦʨʽʾʚ. 

ʐʠʨʦʢʠʡ ʨʷʜ ʧʨʦʪʠʪʫʙʝʨʢʫʣʴʦʟʥʠʭ ʧʨʝʧʘʨʘʪʽʚ (ʇɸʉʂ, ʽʟʦʥʽʘʟʠʜ) ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ 

ʚʠʛʣʷʜʽ ʩʫʧʦʟʠʪʦʨʽʾʚ. ʆʩʦʙʣʠʚʽʩʪʶ ʪʝʭʥʦʣʦʛʽʾ ʨʝʢʪʘʣʴʥʠʭ ʬʦʨʤ ʚ ʛʝʨʽʘʪʨʽʾ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʷʢʦʩʪʽ ʪʝʥʟʠʜʽʚ ʝʤʫʣʴʛʘʪʦʨʠ ʊ-2, ʚʦʜʣʘʥ, ʣʝʮʠʪʠʥ, ʝʬʽʨʠ ʩʘʭʘʨʦʟʠ, ʪʚʽʥ-80, ʷʢʽ ʛʘʨʥʦ 

ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ ʩʝʙʝ ʚ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ. 
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 ɺʘʞʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʠʙʦʨʫ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ (ɼʈ), ʷʢʽ ʧʽʜʙʠʨʘʶʪʴʩʷ ʢʦʥʢ-

ʨʝʪʥʦ ʜʣʷ ʢʦʞʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ ʾʭ ʥʝ ʣʠʰʝ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʘʣʝ ʡ ʥʘ ʪʝʨʘʧʝʚʪʠʯʥʫ ʬʝʢʪʠʚʥʽʩʪʴ. ʊʘʢ, ʩʣʽʜ ʚʢʣʶʯʘʪʠ ʨʘʟʦʤ ʟ ʇɸʈ ʚ ʛʝʨʽʘʪʨʠʯʥʽ ʃʌ 

ʧʦʣʽʚʽʪʘʤʽʥʽʚ, ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʽ ʙʽʦʧʨʝʧʘʨʘʪʽʚ. ɿ ʮʴʦʛʦ ʚʠʪʽʢʘʻ ʬʘʨ-

ʤʘʮʝʚʪʠʯʥʘ ʩʧʝʮʠʬʽʢʘ ʛʝʨʽʘʪʨʠʯʥʠʭ ʣʽʢʽʚ: ʬʫʥʢʮʽʶ ʦʩʥʦʚʥʠʭ ɼʈ ʚ ʥʠʭ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ 

ʥʝʟʘʤʽʥʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʚʽʪʘʤʽʥʠ, ʤʽʢʨʦʝʣʝʤʝʥʪʠ, ʪʦʙʪʦ ʩʧʦʣʫʢʠ, ʷʢʠʭ ʧʦʩʪʽʡʥʦ ʙʨʘʢʫʻ.   

 ɺ ʛʝʨʽʘʪʨʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʦʜʥʦʯʘʩʥʦ ʟ ʧʨʝʧʘʨʘʪʘʤʠ, ʧʨʠʟʥʘʯʝʥʠʤʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʨʠʡʥʷʪʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪ.ʟ. ʢʦʤʧʣʝʢʩʥʽ ʧʨʝʧʘʨʘʪʠ ʟʘʛʘʣʴʥʦʾ ʜʽʾ ï ʛʝʨʦʧʨʦ-

ʪʝʢʪʦʨʠ, ʷʢʽ ʧʦʩʠʣʶʶʪʴ ʩʧʝʮʠʬʽʯʥʫ ʜʽʶ ʣʽʢʽʚ ʨʽʟʥʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʛʨʫʧ. ɻʝʨʦʧʨʦʪʝʢʪʦʨʠ 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʝʨʝʜʯʘʩʥʦʛʦ ʩʪʘʨʽʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʧʦʚʥʝʥʥʷ ʜʝʬʽʮʠʪʫ ʚʽʪʘʤʽʥʽʚ, 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʪʦʱʦ (ʢʚʘʜʝʚʽʪ, ʜʝʢʘʤʝʚʽʪ, ʫʥʜʝʚʽʪ, ʪʦʢʦʬʝʨʦʣʠ; ʤʝʪʽʦʥʽʥ; ʟʘʚʠʩ ʧʣʘʮʝʥʪʠ; 

ʥʘʩʪʦʡʢʘ ʞʝʥʴ-ʰʝʥʶ, ʝʢʩʪʨʘʢʪ ʝʣʝʫʪʝʨʦʢʦʢʘ, ʢʠʩʣʦʪʘ ʘʩʢʦʨʙʽʥʦʚʘ, ʨʝʪʘʙʦʣʽʣ). 

 ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʣʽʢʘʤʠ ʚ ʛʝʨʽʘʪʨʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʚʚʘʞʘʶʪʴ ʘʝʨʦʟʦʣʽ, ʷʢʽ ʛʘʨʥʦ 

ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ ʩʝʙʝ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʛʦʩʪʨʠʭ ʪʘ ʭʨʦʥʽʯʥʠʭ ʟʘʧʘʣʝʥʥʷʭ ʙʨʦʥʭʦ-ʣʝʛʝʥʝʚʦʾ 

ʩʠʩʪʝʤʠ ʪʘ ʭʚʦʨʦʙ ʩʝʨʮʷ (ʘʥʪʠʙʽʦʪʠʢʠ, ʩʝʨʮʝʚʽ ʛʣʽʢʦʟʠʜʠ). ʋ ʚʠʛʣʷʜʽ ʘʝʨʦʟʦʣʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʨʠʧʩʠʥ, ʭʽʤʦʪʨʠʧʩʠʥ, ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʫʚʘʪʠ 

ʜʦʟʫ ʧʨʝʧʘʨʘʪʽʚ ʽ ʥʝʙʘʞʘʥʽ ʨʝʘʢʮʽʾ. 

 ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʜʦʩʷʛʥʫʪʽ ʟʥʘʯʥʽ ʫʩʧʽʭʠ ʚ ʨʦʟʚʠʪʢʫ ʜʦʢʘʟʦʚʦʾ ʙʘʟʠ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʣʽʢʽʚ, ʧʨʠʟʥʘʯʥʠʭ ʜʣʷ ʛʝʨʽʘʪʨʠʯʥʠʭ ʭʚʦʨʠʭ ʩʫʙʣʽʥʛʚʘʣʴʥʦ ʪʘ ʪʨʘʥʩʜʝʨʤʘʣʴʥʦ. ɺʚʝʜʝʥʥʷ ʣʽʢʽʚ 

ʧʦʟʘ ʐʂʊ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʣʦʥʛʦʚʘʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʻ ʦʧʪʠʤʘʣʴʥʠʤʠ ʚ ʛʝʨʽʘʪʨʠʯʥʽʡ 

ʧʨʘʢʪʠʮʽ. ʎʠʤ ʚʠʤʦʛʘʤ ʚʽʜʧʦʚʽʜʘʶʪ ʩʫʯʘʩʥʽ ʊʊʉ ï ʩʫʯʘʩʥʽ ʣʽʢʘʨʩʴʢʽ ʬʦʨʤʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʧʝʨʢʫʪʘʥʥʦʤʫ ʩʧʦʩʦʙʽ ʚʚʝʜʝʥʥʷ (ʯʝʨʝʟ ʰʢʽʨʫ ʘʙʦ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ): ʧʨʝʧʘʨʘʪʠ 

ʥʽʪʨʦʛʣʽʮʨʠʥʫ (ʥʽʪʨʦʜʝʨʤ, ʥʽʪʨʦʜʫʨ, ʥʽʪʨʦʜʠʩʢ). ɺ ʨʝʮʝʧʪʫʨʽ ʜʣʷ ʦʩʽʙ ʩʪʘʨʰʝ 60 ʨʦʢʽʚ ʟʥʘʯʥʝ 

ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʢʨʘʧʣʽ ʜʣʷ ʟʘʚʥʽʰʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟ ʥʠʭ ʙʽʣʷ 90% ʨʝʮʝʧʪʽʚ ʧʨʠʧʘʜʘʻ ʥʘ 

ʦʯʥʽ ʢʨʘʧʣʽ. ʊʦʤʫ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʟʨʫʯʥʠʭ ʦʬʪʘʣʴʤʦʣʦʛʽʯʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ ʜʣʷ 

ʛʝʨʽʘʪʨʠʯʥʠʭ ʭʚʦʨʠʭ (ʧʨʦʣʦʥʛʦʚʘʥʠʭ ʦʯʥʠʭ ʢʨʘʧʝʣʴ, ʧʣʽʚʦʢ, ʤʘʟʝʡ) ʪʘʢʦʞ ʻ ʘʢʪʫʘʣʴʥʠʤ.  

 ʉʫʙʣʽʥʛʚʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ ʢʨʘʱʝ ʚʚʦʜʠʪʠ ʛʦʨʤʦʥʠ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʧʨʝʧʘʨʘʪʠ. 

ʉʪʚʦʨʝʥʽ ʪʘʙʣʝʪʢʠ ʤʝʪʠʣʪʝʩʪʦʩʪʝʨʦʥʫ ʩʫʙʣʽʥʛʚʘʣʴʥʽ, ʨʽʟʥʽ ʧʦʣʽʤʝʨʥʽ ʧʣʽʚʢʠ, ʱʦ 

ʥʘʢʣʘʜʘʶʪʴʩʷ ʥʘ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ (ʪʨʠʥʽʪʨʦʣʦʥʛ). 

 ɸʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʣʽʢʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʛʝʨʽʘʪʨʠʯʥʽʡ ʧʨʘʢʪʠʮʽ, 

ʥʘʚʦʜʠʪʴ ʥʘ ʜʫʤʢʫ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʛʝʨʽʘʪʨʠʯʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ, ʷʢʽ ʙʠ 

ʟʘʜʦʚʽʣʴʥʷʣʠ ʫʩʽʤ ʚʠʤʦʛʘʤ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʙʝʟʧʝʯʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʜʣʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʢʘʪʝʛʦʨʽʾ ʧʘʮʽʻʥʪʽʚ. ʊʦʤʫ ʧʦʰʫʢ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʠʢ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʃɿ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʚʠʤʦʛ ʷʢʦʩʪʽ ʣʽʢʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʩʴʦʛʦʜʝʥʥʷ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʣʽʬʝʥʦʣʴʥʦʛʦ ʩʢʣʘʜʫ ʪʨʘʚʠ  

ʛʽʨʯʘʢʘ ʧʝʨʮʝʚʦʛʦ (Polygonum (Persicaria) hydropiper L.) 

ʉʤʦʡʣʦʚʩʴʢʘ ɻ.ʇ., ʃʫʢʽʥʘ ɯ.ɸ., ʄʘʟʫʣʽʥ ʆ.ɺ. 

ʢʘʬʝʜʨʘ ʬʘʨʤʘʢʦʛʥʦʟʽʾ, ʬʘʨʤʭʽʤʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ ʌʇʆ 

ɿʘʧʦʨʽʟʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

smoilovskaj@ukr.net 

ɻʽʨʯʘʢ ʧʝʨʮʝʚʠʡ ʨʦʟʧʦʚʩʶʜʞʝʥʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ɭʚʨʦʧʠ, ʟʦʢʨʝʤʘ, ʚ ʋʢʨʘʾʥʽ ʪʘ ʤʘʻ 

ʜʦʩʪʘʪʥʶ ʩʠʨʦʚʠʥʥʫ ʙʘʟʫ. ɿʘʨʦʩʪʽ P. hydropiper ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ ʚʦʣʦʛʠʭ ʤʽʩʮʷʭ ʫʟʜʦʚʞ 

ʨʽʯʦʢ, ʥʘ ʙʦʣʦʪʘʭ, ʦʩʦʙʣʠʚʦ ʫ ʟʘʭʽʜʥʠʭ, ʮʝʥʪʨʘʣʴʥʠʭ ʽ ʧʽʚʜʝʥʥʠʭ ʨʘʡʦʥʘʭ ʋʢʨʘʾʥʠ 

(ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ, ɺʽʥʥʠʮʴʢʽʡ, ɿʘʢʘʨʧʘʪʩʴʢʽʡ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ, ɾʠʪʦʤʠʨʩʴʢʽʡ, 

ʇʦʣʪʘʚʩʴʢʽʡ, ʆʜʝʩʴʢʽʡ, ʍʝʨʩʦʥʩʴʢʽʡ, ɿʘʧʦʨʽʟʴʢʽʡ, ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ ʪʘ ɸʈ ʂʨʠʤ). 

ʅʘʡʙʽʣʴʰ ʚʠʚʯʝʥʠʤ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʟ ʨʦʜʠʥʠ ʛʨʝʯʢʦʚʠʭ ʻ ʩʧʦʨʠʰ. ʊʨʘʚʘ P. aviculare L. 

ʤʽʩʪʠʪʴ: ʜʫʙʠʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʬʣʘʚʦʥʦʾʜʠ (ʘʚʽʢʫʣʷʨʠʥ, ʛʽʧʝʨʠʥ, ʽʟʦʨʘʤʥʝʪʠʥ, ʤʽʨʽʮʝʪʠʥ, 

ʢʚʝʨʮʝʪʠʥ ʽ ʢʝʤʧʬʝʨʦʣ), ʩʣʽʜʠ ʝʬʽʨʥʦʾ ʦʣʽʾ ʪʘ ʢʫʤʘʨʠʥʽʚ, ʚʽʪʘʤʠʥʠ C, E, ʂ, ʢʘʨʦʪʠʥʦʾʜʠ, 

ʬʝʥʦʣʢʘʨʙʦʥʦʚʽ ʢʠʩʣʦʪʠ (ʛʘʣʣʦʚʘ, ʢʦʬʝʡʥʘ, n ïʢʫʤʘʨʦʚʘ, ʭʣʦʨʦʛʝʥʦʚʘ), ʘʥʪʨʘʭʽʥʦʥʠ, ʩʤʦʣʠ. 

ʃʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʟ ʪʨʘʚʠ ʨʦʩʣʠʥʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʢʨʦʚʦʪʝʯ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʧʦʨʫʰʝʥʥʷʭ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ, ʤʘʪʢʦʚʠʭ ʢʨʦʚʦʪʝʯʘʭ, 

ʢʨʦʚʦʪʝʯʘʭ ʧʽʩʣʷ ʧʦʣʦʛʽʚ [1, 2, 4, 5].  

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʙʨʘʥʦ ʪʨʘʚʫ ʛʽʨʯʘʢʫ ʧʝʨʮʝʚʦʛʦ, ʱʦ ʟʘʛʦʪʦʚʣʝʥʦ ʥʘ ʧʽʚʜʥʽ 

ʋʢʨʘʾʥʠ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜ ʫ 2013 ʨ. ɿʘʛʦʪʽʚʣʶ ʪʨʘʚʠ ʧʨʦʚʦʜʠʣʠ ʫ ʨʽʟʥʽ ʬʘʟʠ 

ʚʝʛʝʪʘʮʽʾ ʜʣʷ ʯʦʛʦ ʟʨʽʟʘʣʠ ʚʝʨʭʥʽ ʯʘʩʪʠʥʠ ʨʦʩʣʠʥʠ ʜʦʚʞʠʥʦʶ ʜʦ 40 ï 50 ʩʤ. ʉʫʰʠʣʠ ʟʽʙʨʘʥʫ 

ʩʠʨʦʚʠʥʫ ʚ ʟʘʪʽʥʢʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 30 ï 35Áʉ ʧʽʜ ʥʘʚʽʩʦʤ ʪʦʥʢʠʤ ʰʘʨʦʤ. 

ʇʦʧʝʨʝʜʥʴʦ ʥʘ ʚʤʽʩʪ ʬʣʘʚʦʥʦʾʜʽʚ ʪʘ ʛʽʜʨʦʢʩʠʢʦʨʽʯʥʠʭ ʢʠʩʣʦʪ ʚʠʚʯʘʣʠ ʚʦʜʥʦ ï 

ʩʧʠʨʪʦʚʽ ʝʢʩʪʨʘʢʪʠ (1 : 5) ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʷʢʽʩʥʠʭ ʨʝʘʢʮʽʡ ʟ ʣʫʛʘʤʠ, ʩʦʣʷʤʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ 

(ʩʚʠʥʮʷ, ʟʘʣʽʟʘ). ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʡ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʬʣʘʚʦʥʦʾʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜʠ ʊʐʍ ʥʘ 

ʧʣʘʩʪʠʥʘʭ Sorbfil  ɸʌ-ɸ ʫ ʩʠʩʪʝʤʽ ʝʪʠʣʘʮʝʪʘʪ ï ʢʠʩʣʦʪʘ ʦʮʪʦʚʘ ï ʚʦʜʘ ʦʯʠʱʝʥʘ (10 : 2 : 3). 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʛʽʜʨʦʢʩʠʢʦʨʽʯʥʠʭ ʢʠʩʣʦʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʠʩʪʝʤʫ ʭʣʦʨʦʬʦʨʤ ï ʩʧʠʨʪ 

ʝʪʠʣʦʚʠʡ (9 : 1). ɸʥʘʣʽʟ ʚʠʩʫʰʝʥʠʭ ʭʨʦʤʘʪʦʛʨʘʤ ʧʨʦʚʦʜʠʣʠ ʚ ʜʝʥʥʦʤʫ ʪʘ ʋʌ ï ʩʚʽʪʣʽ, ʜʦ ʽ 

ʧʽʩʣʷ ʦʙʨʦʙʮʽ 10 % ʨʦʟʯʠʥʘʤʠ ʣʫʛʽʚ ʘʙʦ ʧʘʨʘʤʠ ʘʤʦʥʽʶ ʛʽʜʨʦʢʩʠʜʫ [3].  

ɼʣʷ ʨʦʟʜʽʣʝʥʥʷ ʩʫʤʠ ʬʝʥʦʣʴʥʠʭ ʟôʻʜʥʘʥʴ ʥʘ ʦʢʨʝʤʽ ʢʦʤʧʦʥʝʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʤʝʪʦʜ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʾ ʨʽʜʠʥʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽ Agilent Technologies, ʷʢʠʡ 

ʫʢʦʤʧʣʝʢʪʦʚʘʥʦ ʧʨʦʪʦʯʥʠʤ ʚʘʢʫʫʤʥʠʤ ʜʝʛʘʟʘʪʦʨʦʤ, ʯʦʪʠʨʴʦʭ ʢʘʥʘʣʴʥʠʤ ʥʘʩʦʩʦʤ ʛʨʘʜʽʻʥʪʫ 

ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ, ʘʚʪʦʤʘʪʠʯʥʠʤ ʽʥʞʝʢʪʦʨʦʤ, ʪʝʨʤʦʩʪʘʪʦʤ ʢʦʣʦʥʦʢ, ʜʽʦʜʥʦʤʘʪʨʠʯʥʠʤ 
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ʜʝʪʝʢʪʦʨʦʤ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʘ ʢʦʣʦʥʢʘ ʨʦʟʤʽʨʦʤ, 

ʟʘʧʦʚʥʝʥʘ ʦʢʪʘʜʝʮʠʣʩʠʣʠʣʴʥʠʤ ʩʦʨʙʝʥʪʦʤ çZORBAX-SB C-18è [6]. 

ʋ ʤʽʨʥʫ ʧʨʦʙʽʨʢʫ ʻʤʥʽʩʪʶ 10 ʤʣ ʟʚʘʞʫʚʘʣʠ ʪʦʯʥʫ ʥʘʚʘʞʢʫ ʧʦʜʨʽʙʥʝʥʦʛʦ ʪʘ 

ʧʝʨʝʪʝʨʪʦʛʦ ʟʨʘʟʢʫ ʪʘ ʟʘʣʠʚʘʣʠ 90 % ʩʧʠʨʪʦʤ ʤʝʪʠʣʦʚʠʤ ʜʦ ʧʦʟʥʘʯʢʠ. ɺʠʪʨʠʤʫʚʘʣʠ ʥʘ 

ʫʣʴʪʨʘʟʚʫʢʦʚʽʡ ʙʘʥʽ, ʧʦʪʽʤ ʥʘʩʪʦʶʚʘʣʠ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 24 ʛʦʜʠʥʠ. ʈʦʟʯʠʥ 

ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʪʘ ʬʽʣʴʪʨʫʚʘʣʠ ʯʝʨʝʟ ʤʝʤʙʨʘʥʦʚʠʡ ʪʝʬʣʦʥʦʚʠʡ ʬʽʣʴʪʨ ʫ ʚʽʘʣʫ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ 

ʧʜ̔ʜʘʚʘʣʠ ʘʥʘʣʽʟʫ. ɼʝʪʝʢʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʥʘʩʪʫʧʥʠʭ ʧʘʨʘʤʝʪʨʘʭ: ʤʘʩʰʪʘʙ ʚʠʤʽʨʶʚʘʥʴ 

1,0; ʯʘʩ ʩʢʘʥʫʚʘʥʥʷ 0,5 ʩʝʢ.; ʧʘʨʘʤʝʪʨʠ ʟʥʷʪʪʷ ʩʧʝʢʪʨʫ ï ʢʦʞʝʥ ʧʽʢ 190 ï 600 ʥʤ; ʜʦʚʞʠʥʘ 

ʭʚʠʣʽ 254 ï 371 ʥʤ. ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʧʨʦʚʦʜʠʣʠ ʟʘ ʯʘʩʦʤ ʫʪʨʠʤʫʚʘʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʽ 

ʩʧʝʢʪʨʘʣʴʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ.  

ʇʨʠ ɺɽʈʍ ʘʥʘʣʽʟʽ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ P. hydropiper L., ʙʫʣʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 10 ʩʧʦʣʫʢ 

ʧʦʣʽʬʝʥʦʣʴʥʦʾ ʧʨʠʨʦʜʠ, ʷʢʽ ʥʘʢʦʧʠʯʫʚʘʣʠʩʷ ʚ ʩʫʤʽ ʜʦ 1724,9 ʤʛ / 100 ʛ. ʋ ʪʨʘʚʽ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʦʩʣʠʥ ʧʨʠʩʫʪʥʽ ʬʣʘʚʦʥʦʾʜʠ (ʨʫʪʠʥ, ʘʧʽʛʝʥʽʥ-7-ʆ-ʛʣʶʢʦʟʠʜ, ʧʦʭʽʜʥʽ 

ʢʚʝʨʮʝʪʠʥʫ ʪʘ ʢʝʤʬʝʨʦʣʫ), ʛʽʜʨʦʢʩʠʢʦʨʠʯʥʽ ʢʠʩʣʦʪʠ (ʭʣʦʨʦʛʝʥʦʚʘ, ʥʝʦʭʣʦʨʦʛʝʥʦʚʘ, ʧʦʭʽʜʥʘ 

ʢʦʬʝʡʥʦʾ ʢʠʩʣʦʪʠ) ʪʘ ʝʣʽʥʛʦʚʘ ʢʠʩʣʦʪʘ. ʋ ʥʘʡʙʽʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʚʠʷʚʣʝʥʦ ʨʫʪʠʥ (ʜʦ 

425,6 ʤʛ / 100 ʛ) ʪʘ ʥʝʦʭʣʦʨʦʛʝʥʦʚʘ ʢʠʩʣʦʪʘ (ʜʦ 423,3 ʤʛ / 100 ʛ). 
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ʃʽʢʫʚʘʣʴʥʽ ʛʨʷʟʽ, ʘ ʪʘʢʦʞ ʛʨʷʟʝʧʦʜʽʙʥʽ ʨʝʯʦʚʠʥʠ (ʩʘʧʨʦʧʝʣʴ, ʪʦʨʬ, ʛʣʠʥʘ, ʤʫʣ) 

ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʧʝʨʠʬʝʨʠʯʥʦʾ ʪʘ ʮʝʥʪʨʘʣʴʥʦʾ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ, ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ, ʢʠʰʢʦʚʦ-

ʰʣʫʥʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʦʬʪʘʣʴʤʦʣʦʛʽʯʥʠʭ, ʜʝʨʤʘʪʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʰ. ʅʠʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʨʠʥʢʫ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʣʽʢʫʚʘʣʴʥʠʭ ʛʨʷʟʝʡ ʤʽʥʝʨʘʣʴʥʦ-ʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ 

ʛʨʷʟʝʧʦʜʽʙʥʠʭ ʨʝʯʦʚʠʥ. ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʥʽ ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʥʠʯʥʦʾ ʛʨʫʧʠ ʟʘʩʦʙʽʚ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ 

ʟʦʢʨʝʤʘ, ʜʦ ʙʽʦʛʝʥʥʠʭ ʩʪʠʤʫʣʷʪʦʨʽʚ. ʅʦʤʝʥʢʣʘʪʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʩʪʫʧʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ: 

çɻʫʤʽʟʦʣʴè - ʨʦʟʯʠʥ ʜʣʷ ʽʥôʻʢʮʽʡ, ʱʦ ʤʽʩʪʠʪʴ 0,01 % ʬʨʘʢʮʽʡ ʛʫʤʽʥʦʚʠʭ ʢʠʩʣʦʪ 

ʭʘʘʧʩʘʣʫʩʴʢʦʾ ʤʦʨʩʴʢʦʾ ʣʽʢʫʚʘʣʴʥʦʾ ʛʨʷʟʽ (ʚʠʨʦʙʥʠʢ ʊʘʣʽʥʩʴʢʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʟʘʚʦʜ, 

(ɽʩʪʦʥʽʷ)). ɺʦʣʦʜʽʻ ʙʽʦʛʝʥʥʦʩʪʠʤʫʣʫʶʯʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʠ ʨʘʜʠʢʫʣʽʪʘʭ, ʧʣʝʢʩʠʪʘʭ, ʥʝʚʨʘʣʛʽʾ, ʨʝʚʤʘʪʦʾʜʥʦʤʫ ʘʨʪʨʠʪʽ, ʧʦʣʽʘʨʪʨʠʪʘʭ, ʘʨʪʨʦʟʘʭ, 

ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʩʨʝʜʥʴʦʛʦ ʚʫʭʘ, ʬʘʨʽʥʛʽʪʘʭ, ʨʠʥʽʪʘʭ ʽ ʜʨ.ʟʘʭʚʦʨʶʚʘʥʥʷʭ; 

çʇʝʣʦʾʜʦʜʠʩʪʠʣʷʪè - ʨʦʟʯʠʥ ʜʣʷ ʽʥôʻʢʮʽʡ, ʱʦ ʤʽʩʪʠʪʴ ʚʽʜʛʦʥ ʣʠʤʘʥʥʦʾ ʛʨʷʟʽ 

(ʚʠʨʦʙʥʠʢ ɺʍʌʇ çɹʽʦʩʪʠʤʫʣʷʪʦʨè, ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ). ʉʪʠʤʫʣʶ ̒ʥʝʩʧʝʮʠʬʽʯʥʠʡ ʚʧʣʠʚ ʥʘ 

ʦʨʛʘʥʽʟʤ, ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩʠ ʨʝʛʝʥʝʨʘʮʽʾ ʪʘ ʨʦʟʩʤʦʢʪʫʚʘʥʥʷ ʫ ʧʘʪʦʣʦʛʽʯʥʦ ʟʤʽʥʝʥʠʭ 

ʪʢʘʥʠʥʘʭ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʙʣʝʬʘʨʠʪʽʚ, ʢʦʥôʶʢʪʠʚʽʪʽʚ, ʢʝʨʘʪʠʪʽʚ, ʧʦʤʫʪʥʽʥʥʷ 

ʩʢʣʦʚʠʜʥʦʛʦ ʪʽʣʘ, ʤʽʦʧʽʯʥʦʛʦ ʭʦʨʽʦʨʝʪʠʥʽʪʫ, ʽʨʠʪʫ, ʢʦʨʦʪʢʦʟʦʨʦʩʪʽ;  

çʌʽɹʉè - ʨʦʟʯʠʥ ʜʣʷ ʽʥ'ʻʢʮʽʡ, ʱʦ ʤʽʩʪʠʪʴ ʚʽʜʛʦʥ ʣʠʤʘʥʥʦʾ ʛʨʷʟʽ (ʚʠʨʦʙʥʠʢ ɺɸʊ 

"ʌʘʨʤʘʢ", ʤ.ʂʠʾʚ, ʋʢʨʘʾʥʘ). ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ ʣ̔ ʢʫʚʘʥʥʷ ʙʣʝʬʘʨʠʪʽʚ, ʢʦʥ'ʶʥʢʪʠʚʽʪʽʚ, 

ʢʝʨʘʪʠʪʽʚ, ʫ ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʪʨʘʚʤʘʪʠʯʥʠʭ ʫʰʢʦʜʞʝʥʴ ʦʢʘ; ʘ ʪʘʢʦʞ ʢʦʤʧʣʝʢʩʥʦʤʫ 

ʣʽʢʫʚʘʥʥʽ ʘʨʪʨʠʪʽʚ, ʨʘʜʠʢʫʣʽʪʽʚ, ʤʽʘʣʛʽʡ, ʭʨʦʥʽʯʥʠʭ ʽʥʪʦʢʩʠʢʘʮʽʡ, ʪʨʦʬʽʯʥʠʭ ʚʠʨʘʟʦʢ ʰʢʽʨʠ; 

çʊʦʨʬʦʪè - ʨʦʟʯʠʥ ʜʣʷ ʽʥôʻʢʮʽʡ, ʱʦ ʤʽʩʪʠʪʴ ʚʽʜʛʦʥ ʪʦʨʬʫ (ʚʠʨʦʙʥʠʢ ɼʅʎ ʚʽʨʫʩʦʣʦʛʽʾ 

ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʾ çɺʝʢʪʦʨè, ʤ.ʅʦʚʦʩʠʙʽʨʩʴʢ, ʈʦʩʽʷ). ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʷʢ ʟʘʩʽʙ, ʱʦ ʧʽʜʚʠʱʫʻ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ. ɺ ʦʬʪʘʣʴʤʦʣʦʛʽʾ ʧʦʢʘʟʘʥʠʡ ʧʨʠ ʧʦʤʫʪʥʽʥʥʽ ʨʦʛʦʚʦʾ ʦʙʦʣʦʥʢʠ, 

ʢʝʨʘʪʠʪʘʭ, ʧʨʦʛʨʝʩʫʶʯʽʡ ʤʽʦʧʽʾ, ʦʧʽʢʘʭ  ̔ ʪʨʘʚʤʘʭ ʦʯʝʡ; ʫ ʥʝʚʨʦʣʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ - ʧʨʠ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠʭ ʘʨʘʭʥʦʾʜʠʪʘʭ, ʘʩʪʝʥʦʥʝʚʨʦʪʠʯʥʦʤʫ ʩʠʥʜʨʦʤʽ, ʮʝʨʝʙʨʘʣʴʥʦʤʫ 

ʘʪʝʨʦʩʢʣʝʨʦʟʽ, ʨʘʜʠʢʫʣʽʪʘʭ; ʫ ʛʽʥʝʢʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʪʝʨʘʧʽʾ ʭʨʦʥʽʯʥʠʭ ʟʘʧʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ.  
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ɼʦʩʣʽʜʞʝʥʥʷ ʚʽʪʯʠʟʥʷʥʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ 

ʷʢ ʚʘʞʣʠʚʦʾ ʩʢʣʘʜʦʚʦʾ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʢʨʘʾʥʠ 

ʉʫʰʘʨʠʥʘ ɯ. ɺ., ʍʽʤʝʥʢʦ ʉ. ɺ.  

ʂʘʬʝʜʨʘ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʝʢʦʥʦʤʽʢʠ ʬʘʨʤʘʮʽʾ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 
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ɿʘ ʫʤʦʚ ʥʝʩʪʘʙʽʣʴʥʦʾ ʧʦʣʽʪʠʯʥʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʢʨʘʾʥʽ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʨʽʟʢʦʛʦ ʟʥʠʞʝʥʥʷ ʧʣʘʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʨʦʟʚʠʪʢʫ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ (ʌʈ). ʋ ʩʫʯʘʩʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʌʈ ʻ 

ʩʦʮʽʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʦʶ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ, ʩʢʣʘʜʥʦʶ ʪʘ ʙʘʛʘʪʦʨʽʚʥʝʚʦʶ ʟʘ ʧʦʙʫʜʦʚʦʶ 

ʩʪʨʫʢʪʫʨʦʶ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʫ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʚʠʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʟʨʦʩʪʘʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʧʨʦʜʘʞʫ ʪʘ ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʅʘ ʌʈ 

ʧʝʨʝʭʨʝʱʫʶʪʴʩʷ ʽʥʪʝʨʝʩʠ ʜʝʨʞʘʚʠ, ʙʽʟʥʝʩʫ, ʛʨʦʤʘʜʷʥ, ʧʨʦʬʝʩʽʡʥʠʭ ʦʙôʻʜʥʘʥʴ ʬʘʨʤʘʮʝʚʪʽʚ ʪʘ 

ʣʽʢʘʨʽʚ, ʩʫʩʧʽʣʴʥʠʭ ʪʘ ʨʝʣʽʛʽʡʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʦʙôʻʜʥʘʥʴ ʩʧʦʞʠʚʘʯʽʚ, ʥʘʫʢʦʚʮʽʚ, ʧʨʦʩʚʽʪʷʥ ʽ 

ʪʘʢʝ ʽʥʰʝ. ɺʽʥ ʧʦʩʪʘʻ ʷʢ ʘʨʝʥʘ ʙʦʨʦʪʴʙʠ ʪʘ ʻʜʥʦʩʪʽ ʧʨʦʪʠʣʝʞʥʦʩʪʝʡ, ʱʦ ʫ ʢʽʥʮʝʚʦʤʫ 

ʚʠʟʥʘʯʝʥʥʽ ʻ ʧʨʦʷʚʦʤ ʜʽʘʣʝʢʪʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʪʘ ʷʚʠʱ, ʷʢʽ ʥʘʩ ʦʪʦʯʫʶʪʴ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʩʪʘʚ ʘʥʘʣʽʟ ʚʽʪʯʠʟʥʷʥʦʛʦ ʌʈ ʫ ʜʠʥʘʤʽʮʽ ʨʦʢʽʚ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʟʛʽʜʥʦ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʅʘʮʽʦʥʘʣʴʥʦʾ ʣʽʢʘʨʩʴʢʦʾ ʧʦʣʽʪʠʢʠ ʫ ʧʨʦʚʝʜʝʥʽ ʦʮʽʥʢʠ ʩʪʘʥʫ ʦʨʛʘʥʽʟʘʮʽʾ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʥʘʩʝʣʝʥʥʶ ʙʫʣʠ ʦʙʨʘʥʽ 1999, 2005, 2010 ʪʘ 2013 ʨʨ.. 

ɯʥʜʠʢʘʪʦʨʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʘʥʘʣʽʟʫ ʩʪʘʣʠ: ʦʙʩʷʛ ʌʈ ʫ ʥʘʮʽʦʥʘʣʴʥʽʡ ʚʘʣʶʪʽ ʪʘ ʜʦʣʘʨʘʭ (ʜʦʣ.) 

ʉʐɸ; ʦʙʩʷʛ ʨʠʥʢʘ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ ʢʨʘʾʥʠ (ʜʦʣ. ʉʐɸ); ʢʽʣʴʢʽʩʪʴ 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ (ʃɿ); ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽʤʧʦʨʪʥʠʭ ʪʘ ʚʽʪʯʠʟʥʷʥʠʭ ʃɿ. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʽʩʪʦʨʠʯʥʠʡ, ʣʦʛʽʯʥʠʡ, ʧʦʨʽʚʥʷʣʴʥʠʡ, ʩʪʘʪʠʩʪʠʯʥʠʡ ʪʘ ʤʝʪʦʜʠ 

ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʘʥʘʣʽʟʫ ʨʠʥʢʫ. ʆʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʦʙʨʘʥʽ ʦʬʽʮʽʡʥʽ ʜʘʥʽ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʩʘʡʪʽ ɼʇ çɼʝʨʞʘʚʥʠʡ ʝʢʩʧʝʨʪʥʠʡ ʮʝʥʪʨè ʄʆɿ ʋʢʨʘʾʥʠ ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ 

ʦʛʣʷʜʽʚ ʧʨʦʚʽʜʥʠʭ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʦʤʧʘʥʽʡ ʢʨʘʾʥʠ. ʆʙʨʦʙʢʘ ʜʘʥʠʭ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʮʝʩʦʨʘ Microsoft Office Excel 2010 ʪʘ ʩʪʘʥʜʘʨʪʥʦʾ ʧʨʦʛʨʘʤʠ 

ʧʨʠʢʣʘʜʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ Statistica 6.0. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʪʯʠʟʥʷʥʠʡ ʌʈ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʻʶ ʧʝʨʤʘʥʝʥʪʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʷʢ ʫ ʥʘʮʽʦʥʘʣʴʥʽʡ ʚʘʣʶʪʽ, ʪʘʢ ʽ ʜʦʣ. 

ʉʐɸ. ʋ 1999 ʨ. ʦʙʩʷʛ ʚʽʪʯʠʟʥʷʥʦʛʦ ʌʈ ʜʦʨʽʚʥʶʚʘʚ 2,2 ʤʣʨʜ. ʛʨʥ. ʘʙʦ 400 ʤʣʥ. ʜʦʣ. ʉʐɸ. 

ɺʞʝ ʟʘ ʜʘʥʠʤʠ 2005 ʨ. ʦʙʩʷʛ ʌʈ ʟʨʽʩ ʫ 3,5 ʨʘʟʽʚ ʫ ʥʘʮʽʦʥʘʣʴʥʽʡ ʚʘʣʶʪʽ ʪʘ 3,6 ʨʘʟʽʚ ʫ ʜʦʣ. 

ʉʐɸ (7,7 ʤʣʨʜ. ʛʨʥ ʪʘ 1443 ʤʣʥ. ʜʦʣ. ʉʐɸ ʚʽʜʧʦʚʽʜʥʦ). ɿʘ ʜʘʥʠʤʠ 2010 ʨ. ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 
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ʧʦʜʘʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʌʈ. ʊʘʢ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʘʥʠʤʠ 2005 ʨ. ʚʽʪʯʠʟʥʷʥʠʡ ʨʠʥʦʢ ʟʨʽʩ ʫ 

2,3 ʨʘʟʠ ʫ ʛʨʠʚʥʽ ʪʘ 1,6 ʨʘʟʠ ʫ ʜʦʣ. ʉʐɸ (17,8 ʤʣʨʜ. ʛʨʥ. ʪʘ 2235,7 ʜʦʣ. ʉʐɸ). ʅʝʟʚʘʞʘʶʯʠ 

ʥʘ ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʫ ʢʨʠʟʫ ʚ ʢʨʘʾʥʽ, ʦʙʩʷʛ ʌʈ ʫ 2013 ʨ. ʜʦʨʽʚʥʶʚʘʚ ʟʥʘʯʝʥʥʶ ʚʞʝ 36,2 

ʤʣʨʜ. ʛʨʥ. ʘʙʦ 4533,3 ʤʣʥ. ʜʦʣ. ʉʐɸ, ʱʦ ʧʝʨʝʚʠʱʫʚʘʣʦ ʧʦʢʘʟʥʠʢʠ 2010 ʨ. ʙʽʣʴʰʝ ʥʽʞ ʫ 2 

ʨʘʟʠ ʷʢ ʫ ʛʨʠʚʥʽ, ʪʘʢ ʽ ʚ ʜʦʣ. ʉʐɸ. ɼʘʣ̔ ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʦʙʩʷʛʽʚ ʨʠʥʢʫ, ʱʦ 

ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ ʢʨʘʾʥʠ. ʋ 1999 ʨ. ʟʘʟʥʘʯʝʥʠʡ ʧʦʢʘʟʥʠʢ ʜʦʨʽʚʥʶʚʘʚ 8,1 ʜʦʣ. 

ʉʐɸ/ʦʩʦʙʫ, 2005 ʨ. ï 30,5 ʜʦʣ. ʉʐɸ/ʦʩʦʙʫ, 2010 ʨ. ï 48,6 ʜʦʣ. ʉʐɸ/ʦʩʦʙʫ, 2013 ʨ. ï 99,5 

ʜʦʣ. ʉʐɸ/ʦʩʦʙʫ. ʊʦʙʪʦ, ʫ 2013 ʨ. ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʙʘʟʦʚʠʤ 1999 ʨ. ʧʦʢʘʟʥʠʢ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, 

ʟʨʽʩ ʫ 12,3 ʨʘʟʠ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʘʥʘʣʦʛʽʯʥʽ ʜʘʥʽ ʚ ʉʐɸ ʜʦʨʽʚʥʶʻ 680 ʜʦʣ. ʉʐɸ/ʦʩʦʙʫ, 

ʗʧʦʥʽʾ  601 ʜʦʣ. ʉʐɸ/ʦʩʦʙʫ, ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ï 287 ʜʦʣ. ʉʐɸ/ʦʩʦʙʫ. ɿʘ ʫʤʦʚ ʚʽʜʩʫʪʥʦʩʪʽ 

ʜʽʻʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʌʈ, ʚ ʪ.ʯ. ʟʦʚʥʽʰʥʴʦʛʦ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʨʝʬʝʨʝʥʪʥʦʛʦ ʮʽʥʦʫʪʚʦʨʝʥʥʷ ʪʘ ʨʝʽʤʙʫʨʩʘʮʽʾ ʚʘʨʪʦʩʪʽ ʩʧʦʞʠʚʘʥʥʷ ʃɿ, ʟʨʦʩʪʘʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʥʫʣʦ ʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʱʦ ʥʘʜʘʻʪʴʩʷ 

ʥʘʩʝʣʝʥʥʶ ʋʢʨʘʾʥʠ. ʅʘ ʬʦʥʽ ʘʢʪʠʚʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʚʽʪʯʠʟʥʷʥʦʛʦ ʌʈ ʣʦʛʽʯʥʠʤ ʚʠʛʣʷʜʘʻ ʬʘʢʪ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʃɿ. ɿʘ ʜʘʥʠʤʠ ɼʇ çɼʝʨʞʘʚʥʦʛʦ ʝʢʩʧʝʨʪʥʦʛʦ ʮʝʥʪʨʫè 

ʄʆɿ ʋʢʨʘʾʥʠ ʫ 1999 ʨ. ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 5035 ʪʦʨʛʦʚʠʭ ʥʘʡʤʝʥʫʚʘʥʴ ʃɿ (ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʤʽʞ ʽʤʧʦʨʪʥʠʤʠ ʪʘ ʚʽʪʯʠʟʥʷʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʜʦʨʽʚʥʶʚʘʣʦ 60%:40%). ʋ 2005 ʨ. ʢʽʣʴʢʽʩʪʴ 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʃɿ ʩʢʣʘʜʘʣʘ 9549 ʥʘʡʤʝʥʫʚʘʥʴ (66%:34%), ʘ ʫ 2010 ʨ.  ï 11562 ʃɿ (68%:32%). 

ɿʘ ʜʘʥʠʤʠ 2013 ʨ. ʢʽʣʴʢʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ, ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʚ ʋʢʨʘʾʥʽ, ʜʦʩʷʛʣʘ ʟʥʘʯʝʥʥʷ 13244 

ʥʘʡʤʝʥʫʚʘʥʴ (71%:29%). ɼʠʥʘʤʽʢʫ ʟʤʽʥ ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʥʘʩʪʫʧʥʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʨʦʩʪʫ (ʣʘʥʮʶʛʦʚʽ): k1 2005/1999 = 1,90; k2 2010/2005 = 1,21; k3 2013/2010 = 1,15 

(kʩʝʨ. = 1,42). ʊʦʙʪʦ, ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʚʩʷ, ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʟʨʦʩʪʘʥʥʷ ʟ ʨʽʟʥʠʤʠ ʪʝʤʧʘʤʠ ʧʦʢʘʟʥʠʢʽʚ ʢʽʣʴʢʦʩʪʽ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʪʦʨʛʦʚʠʭ ʥʘʡʤʝʥʫʚʘʥʴ ʃɿ. 

ɺʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʚʽʪʯʠʟʥʷʥʦʛʦ ʌʈ ʻ ʡʦʛʦ ʽʤʧʦʨʪʦʟʘʣʝʞʥʽʩʪʴ. ʊʘʢ, ʜʦʩʣʽʜʞʫʶʯʠ 

ʩʪʨʫʢʪʫʨʫ ʨʝʻʩʪʨʘʮʽʾ ʃɿ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʠʪʦʤʘ ʚʘʛʘ ʧʨʝʧʘʨʘʪʽʚ ʽʤʧʦʨʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʢʦʣʠʚʘʣʘʩʴ ʫ ʜʽʘʧʘʟʦʥʽ ʟʥʘʯʝʥʴ ʚʽʜ 60% (1999 ʨ.) ʜʦ 71%(2013ʨ.). ʂʨʽʤ ʮʴʦʛʦ, ʥʘʤʠ 

ʚʩʪʘʥʦʚʣʝʥʘ ʥʝʛʘʪʠʚʥʘ ʟ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʣʘʥʦʤʽʨʥʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʾ ʚʘʛʠ ʧʨʝʧʘʨʘʪʽʚ ʽʤʧʦʨʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʫ ʟʘʛʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ ʃɿ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ ʌʈ. ɿʘ ʫʤʦʚ ʚʢʨʘʡ ʥʝʩʪʘʙʽʣʴʥʦʾ ʩʠʪʫʘʮʽʾ ʥʘ ʚʘʣʶʪʥʦʤʫ ʨʠʥʢʫ 

ʋʢʨʘʾʥʠ ʟʘʟʥʘʯʝʥʘ ʧʨʦʙʣʝʤʘ ʧʦʪʨʝʙʫʻ ʥʝʛʘʡʥʦʛʦ ʚʠʨʽʰʝʥʥʷ, ʧʝʨʰʘ ʟʘ ʚʩʝ ʫ ʥʘʧʨʷʤʢʫ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʝʨʞʘʚʥʦʾ ʧʨʦʛʨʘʤʠ ʽʤʧʦʨʪʦʟʘʤʽʱʝʥʥʷ ʪʘ ʩʪʠʤʫʣʶʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʚʽʪʯʠʟʥʷʥʠʭ ʃɿ. ʗʢ ʩʚʽʜʯʠʪʴ ʜʦʩʚʽʜ ʢʨʘʾʥ ʢʦʣʠʰʥʴʦʛʦ ʉʈʉʈ, ʘ ʩʘʤʝ ʈʦʩʽʾ ʪʘ ʂʘʟʘʭʩʪʘʥʫ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʬʘʨʤʘʮʝʚʪʠʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʜʝʨʞʘʚʥʦʾ ʧʨʦʛʨʘʤʠ ʽʤʧʦʨʪʦʟʘʤʽʱʝʥʥʷ 

ʜʦʟʚʦʣʠʪʴ ʩʫʪʪʻʚʦ ʟʝʢʦʥʦʤʠʪʠ ʟʥʘʯʥʽ ʬʽʥʘʥʩʦʚʽ ʪʘ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʭʚʦʨʠʭ. 
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ɺʠʟʥʘʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʠʨʽʚ ʩʠʨʦʚʠʥʠ ʦʨʪʽʣʽʾ ʦʜʥʦʙʦʢʦʾ (Orthilia  secunda L.) 

ʊʝʨʥʠʥʢʦ ɯ.ɯ., ʂʦʣʧʘʢʦʚʘ ʆ.ɸ. 

ɯʥʩʪʠʪʫʪ ʭʽʤʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʉʭʽʜʥʦʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɺ. ɼʘʣʷ, 

ʤ. ʈʫʙʽʞʥʝ, ʋʢʨʘʾʥʘ 

* ɼɿ çʃʫʛʘʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, ʤ. ʃʫʛʘʥʩʴʢ, ʋʢʨʘʾʥʘ 

inatern@gmail.com 

 

 ʌʽʙʨʦʤʽʦʤʘ (ʤʽʦʤʘ) ï ʜʦʙʨʦʷʢʽʩʥʘ ʧʫʭʣʠʥʘ, ʷʢʘ ʚʠʥʠʢʘʻ ʚ ʤ'ʷʟʦʚʦʤʫ ʰʘʨʽ ʤʘʪʢʠ ï ʻ 

ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʧʘʪʦʣʦʛʽʡ ʫ ʞʽʥʦʢ ʪʘ ʟʘʡʤʘʻ 12 ï 25% ʫ ʩʪʨʫʢʪʫʨʽ ʫʩʽʭ 

ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɿʘ ʨʽʟʥʠʤʠ ʦʮʽʥʢʘʤʠ, ʚʦʥʘ ʚʠʥʠʢʘʻ ʫ ʢʦʞʥʦʾ ʜʨʫʛʦʾ-ʯʝʪʚʝʨʪʦʾ 

ʞʽʥʢʠ ʧʨʦʪʷʛʦʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʝʨʽʦʜʫ (ʧʝʨʝʚʘʞʥʦ ʧʽʩʣʷ 30 ʨʦʢʽʚ) ʪʘ ʥʝʩʧʨʠʷʪʣʠʚʠʤ 

ʯʠʥʦʤ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʷʢʦʩʪʽ ʞʽʥʦʯʦʛʦ ʟʜʦʨʦʚôʷ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʟʛʽʜʥʦ ʟ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʯʘʩʪʦʪʘ ʟʘʭʚʦʨʶʚʘʥʴ ʩʷʛʘʻ ʤʘʡʞʝ 84%, ʱʦ 

ʧʦʷʩʥʶʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʶ ʙʝʟʩʠʤʧʪʦʤʥʦʛʦ ʧʨʦʪʽʢʘʥʥʷ ʭʚʦʨʦʙʠ. ʌʽʙʨʦʤʽʦʤʘ ʤʘʪʢʠ ʤʦʞʝ 

ʚʠʢʣʠʢʘʪʠ ʨʽʟʥʽ ʫʩʢʣʘʜʥʝʥʥʷ, ʚ ʪ.ʯ. ʽ ʦʥʢʦʣʦʛʽʯʥʽ ʧʘʪʦʣʦʛʽʾ, ʪʦʤʫ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ 

ʭʽʨʫʨʛʽʯʥʦʤʫ ʚʪʨʫʯʘʥʥʽ, ʷʢʝ ʜʫʞʝ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ. 

ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʻ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʬʽʙʨʦʤʽʦʤʠ. ʆʜʥʠʤ ʟʽ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʪʦʪʝʨʘʧʽʾ. ɼʦ ʟʘʩʦʙʽʚ 

ʥʘʨʦʜʥʦʾ ʤʝʜʠʮʠʥʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʬʽʙʨʦʤʽʦʤʠ ʤʘʪʢʠ ʚʽʜʥʦʩʠʪʴʩʷ 

ʦʨʪʽʣʽʷ ʦʜʥʦʙʦʢʘ (ʤʘʪʢʘ ʙʦʨʦʚʘ, Orthilia secunda L.) ï ʙʘʛʘʪʦʨʽʯʥʘ ʨʦʩʣʠʥʘ, ʟ ʨʦʜʠʥʠ ɺʝʨʝʩʦʚʽ 

(Ericaceae). ɺʦʥʘ ʤʘʻ ʜʫʞʝ ʚʫʟʴʢʠʡ ʘʨʝʘʣ ʟʨʦʩʘʪʘʥʥʷ: ʧʦʰʠʨʝʥʘ ʚ ʣʽʩʦʚʽʡ ʟʦʥʽ ʇʽʚʥʽʯʥʦʾ 

ʧʽʚʢʫʣʽ, ʟʦʢʨʝʤʘ ʥʘ ɿʘʭʽʜʥʽʡ ʋʢʨʘʾʥʽ, ʚ ʟʘʭʽʜʥʠʭ ʨʘʡʦʥʘʭ ʉʭʽʜʥʦʛʦ ʉʠʙʽʨʫ ʽ ʥʘ ɼʘʣʝʢʦʤʫ 

ʉʭʦʜʽ. ʆʨʪʽʣʽʷ ʜʦʙʨʝ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʘ ʩʝʙʝ ʷʢ ʟʘʩʽʙ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ ʧʘʪʦʣʦʛʽʡ, 

ʟʦʢʨʝʤʘ ʤʽʦʤʠ, ʤʘʩʪʦʧʘʪʽʾ, ʝʨʦʟʽʾ ʰʠʡʢʠ ʤʘʪʢʠ ʪʘ ʽʥ. ʇʨʦʪʝ ʩʠʩʪʝʤʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʨʪʽʣʽʾ, ʟ 

ʦʛʣʷʜʫ ʥʘ ʾʾ ʦʙʤʝʞʝʥʫ ʩʠʨʦʚʠʥʥʫ ʙʘʟʫ, ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. ɺ ʈʦʩʽʡʩʴʢʽʡ ʌʝʜʝʨʘʮʽʾ ʽʩʥʫʻ ʙʝʟʣʽʯ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʜʦʙʘʚʦʢ (ʷʢ ʢʦʤʧʣʝʢʩʥʠʭ, ʪʘʢ ʽ ʤʦʥʦ), ʷʢʽ ʚʤʽʱʫʶʪʴ ʦʨʪʽʣʽʶ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʛʽʥʝʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɸʣʝ ʚʽʜʩʫʪʥʽʩʪʴ 

ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʙʤʝʞʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʨʪʽʣʽʾ ʫ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʬʽʪʦʧʨʝʧʘʨʘʪʽʚ. 

ʊʦʤʫ, ʤʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʠʨʦʚʠʥʠ ʦʨʪʽʣʽʾ 

ʦʜʥʦʙʦʢʦʾ, ʱʦ ʻ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʨʦʩʣʠʥʦʶ ʟ ʧʝʚʥʦʶ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʶ ʜʽʻʶ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʙʨʘʥʦ ʪʨʘʚʫ ʦʨʪʽʣʽʾ ʦʜʥʦʙʦʢʦʾ (ʚʠʨʦʙʥʠʢ ʊʆɺ 

çɹʝʣʦʚʦʜʴʝè, ʈʦʩʽʷ). 
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ʇʨʦʚʦʜʠʣʠ ʚʠʟʥʘʯʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ: ʦʙôʻʤʥʘ ʤʘʩʘ, ʥʘʩʠʧʥʘ 

ʤʘʩʘ, ʧʦʨʠʩʪʽʩʪʴ, ʧʦʨʽʟʥʽʩʪʴ, ʚʽʣʴʥʠʡ ʦʙôʻʤ ʰʘʨʫ ʪʘ ʢʦʝʬʽʮʽʻʥʪʠ ʧʦʛʣʠʥʘʥʥʷ ʝʢʩʪʨʘʛʝʥʪʫ 

(ʚʦʜʘ, 96, 70, 50, 30% ʝʪʘʥʦʣ) ʟʘ ʟʘʛʘʣʴʥʦʚʽʜʦʤʠʤʠ ʤʝʪʦʜʠʢʘʤʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʙôʻʤʥʘ ʤʘʩʘ ʩʢʣʘʣʘ 1,156ʛ/ʩʤ3, ʥʘʩʠʧʥʘ ʤʘʩʘ ï 

0,33ʛ/ʩʤ3, ʧʦʨʠʩʪʽʩʪʴ ï 0,34 ʛ/ʩʤ3, ʧʦʨʽʟʥʽʩʪʴ ï 0,71 ʛ/ʩʤ3, ʚʽʣʴʥʠʡ ʦʙôʻʤ ʰʘʨʫ ï 0,81 ʛ/ʩʤ3. 

ʂʦʝʬʽʮʽʻʥʪ ʧʦʛʣʠʥʘʥʥʷ ʜʣʷ ʚʦʜʠ ʦʯʠʱʝʥʦʾ ʩʪʘʥʦʚʠʚ 4,79, 30% ʝʪʘʥʦʣʫ ï 4,19, 50% ʝʪʘʥʦʣʫ ï 

3,98, 70% ʝʪʘʥʦʣʫ ï 3,93, 96% ʝʪʘʥʦʣʫ ï 2,99. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʬʽʪʦʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʦʨʪʽʣʽʾ ʦʜʥʦʙʦʢʦʾ. 
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ʌʘʨʤʘʢʦʝʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʭʚʦʨʠʭ ʥʘ ʪʦʢʩʠʯʥʠʡ ʛʝʧʘʪʠʪ  

ʊʢʘʯʦʚʘ ʆ. ɺ., ʃʷʰʝʥʢʦ ʅ. ɼ., ʄʽʥʦʚʘ ʂ. ʆ.  

ʂʘʬʝʜʨʘ ʬʘʨʤʘʢʦʝʢʦʥʦʤʽʢʠ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

tkachevaov@gmail.com 

 

ʅʝʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ (ʃɿ), ʱʦ ʻ ʧʨʦʙʣʝʤʦʶ ʚ ʫʩʽʭ ʢʨʘʾʥʘʭ 

ʩʚʽʪʫ, ʧʦʚôʷʟʘʥʝ ʟ ʧʦʣʽʧʨʘʛʤʘʟʽʻʶ, ʧʨʠʟʥʘʯʝʥʥʷʤ ʧʨʝʧʘʨʘʪʽʚ ʧʦʟʘ ʟʚ'ʷʟʢʦʤ ʟ ʢʣʽʥʽʯʥʠʤʠ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ, ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʃɿ ʟ ʥʝʜʦʚʝʜʝʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʽ ʙʝʟʧʝʢʦʶ ʧʦʪʨʝʙʫʻ 

ʚʠʨʽʰʝʥʥʷ ʷʢ ʥʘ ʨʽʚʥʽ ʜʝʨʞʘʚʠ, ʪʘʢ ʽ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʟʘʢʣʘʜʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ (ɿʆɿ). 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʬʘʨʤʘʢʦʝʢʦʥʦʤʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʣʷ ʦʮʽʥʢʠ ʧʨʠʟʥʘʯʝʥʴ ʃɿ ʚ ʨʝʘʣʴʥʽʡ ʢʣʽʥʽʯʥʽʡ 

ʧʨʘʢʪʠʮʽ   ʩʧʨʠʷʻ ʦʧʪʠʤʽʟʘʮʽʾ ʷʢ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ, ʪʘʢ ʽ ʚʠʪʨʘʪ ʥʘ ʾʾ ʧʨʦʚʝʜʝʥʥʷ. ʄʝʪʦʶ ʜʘʥʦʾ 

ʨʦʙʦʪʠ ʻ ʯʘʩʪʦʪʥʠʡ ʘʥʘʣʽʟ ʣʽʢʘʨʩʴʢʠʭ ʧʨʠʟʥʘʯʝʥʴ ʪʘ ʦʮʽʥʢʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʠʟʥʘʯʝʥʴ ʃɿ 

ʧʘʮʽʻʥʪʘʤ ʟ ʪʦʢʩʠʯʥʠʤ ʛʝʧʘʪʠʪʦʤ (ʊɻ) ʚ ɿʆɿ ʤ. ʍʘʨʢʦʚʘ. ɼʣʷ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʜʦʧʦʤʽʞʥʽ ʚʠʜʠ ʬʘʨʤʘʢʦʝʢʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ  ï ʯʘʩʪʦʪʥʠʡ ʽ VEN-ʘʥʘʣʽʟ [1]. ʆʩʪʘʥʥʽʡ 

ʧʨʦʚʦʜʠʣʠ ʟʘ çʬʦʨʤʘʣʴʥʦʶè ʦʟʥʘʢʦʶ: ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʃɿ ʚ ɼʝʨʞʘʚʥʦʤʫ ʬʦʨʤʫʣʷʨʽ (V ʚʠʧʫʩʢ) 

[2] ʽ  ʢʣʽʥʽʯʥʦʤʫ ʧʨʦʪʦʢʦʣʽ ʣʽʢʫʚʘʥʥʷ ʊɻ - ʽʥʜʝʢʩ çVè, ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʃɿ ʚ ʥʦʨʤʘʪʠʚʥʠʭ 

ʜʦʢʫʤʝʥʪʘʭ - ʽʥʜʝʢʩ çNè.  

ɸʥʘʣʽʟ 55 ʽʩʪʦʨʽʡ ʭʚʦʨʦʙ ʧʘʮʽʻʥʪʽʚ ʟ ʊɻ ʚʽʢʦʤ ʚʽʜ 26 ʜʦ 80 ʨʦʢʽʚ ʜʦʟʚʦʣʠʚ ʚʠʟʥʘʯʠʪʠ 

119 ʃɿ ʟ 54 ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʛʨʫʧ, ʱʦ ʙʫʣʠ ʧʨʠʟʥʘʯʝʥʽ ʮʠʤ ʭʚʦʨʠʤ. ʉʝʨʝʜ ʥʠʭ ʯʘʩʪʽʰʝ 

ʧʨʠʟʥʘʯʘʣʠʩʴ ʃɿ ʜʣʷ ʝʪʽʦʪʨʦʧʥʦʾ ʪʘ ʧʘʪʦʛʝʥʝʪʠʯʥʦʾ ʪʝʨʘʧʽʾ ʊɻ. ɹʝʟʫʤʦʚʥʠʤʠ ʣʽʜʝʨʘʤʠ 

ʧʨʠʟʥʘʯʝʥʴ ʩʪʘʣʠ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʠ çʊʽʦʪʨʠʘʟʦʣʽʥè (çɻʘʣʠʯʬʘʨʤè, ʨ-ʥ ʜ/ʽʥ. 25 ʤʛ/ʤʣ ʘʤʧ. 2 

ʤʣ, ˉ10) ï 61% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʧʨʠʟʥʘʯʝʥʴ ʽ çʋʨʩʦʭʦʣè (çɼʘʨʥʠʮʷè, ʢʘʧʩ. 250 ʤʛ ˉ50) 

ï 45% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʧʨʠʟʥʘʯʝʥʴ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʬʦʨʤʘʣʴʥʦʛʦ VEN-ʘʥʘʣʽʟʫ ʟʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʃɿ ʚʭʦʜʠʣʘ ʜʦ ʢʣʽʥʽʯʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʣʽʢʫʚʘʥʥʷ ʊɻ ʽ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʜʦ 

ɼʝʨʞʘʚʥʦʛʦ ʬʦʨʤʫʣʷʨʫ ʃɿ, ʪʦʤʫ ʚʩʽ ʮʽ ʃɿ ʚʽʜʥʝʩʝʥʽ ʚ ʛʨʫʧʫ V. ɺʦʥʠ ʩʢʣʘʣʠ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ 

ʣʽʢʘʨʩʴʢʠʭ ʧʨʠʟʥʘʯʝʥʴ ï 80,7 % ʽ, ʚʽʜʧʦʚʽʜʥʦ 89,0 %. ɺ ʮʽʣʦʤʫ, ʧʨʠʟʥʘʯʝʥʥʷ ʃɿ ʧʘʮʽʻʥʪʘʤ ʟ 

ʊɻ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʨʘʮʽʦʥʘʣʴʥʠʤʠ, ʘʣʝ ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʣʽʧʨʘʛʤʘʟʽʷ (ʚ ʩʝʨʝʜʥʴʦʤʫ 10 ʃɿ ʥʘ 

ʭʚʦʨʦʛʦ) ʥʝ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʧʨʠʟʥʘʯʝʥʴ ʪʘʢʦʛʦ ʯʠʩʣʘ ʃɿ. ʆʪʞʝ, 

ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʠʪʘʥʴ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʧʘʮʽʻʥʪʽʚ ʟ ʊɻ ʚ ʜʘʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ɿʆɿ.  

ʇʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ:   

1. ɺʦʨʦʙʴʝʚ ʇ. ɸ. ABC-, VEN- ʠ ʯʘʩʪʦʪʥʳʡ ʘʥʘʣʠʟʳ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ // ʇʨʦʙʣʝʤʳ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ. ï 2004. ï ˉ 3. ï ʉ.10ï12. 

2. ɼʝʨʞʘʚʥʠʡ ʬʦʨʤʫʣʷʨ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. ɺʠʧʫʩʢ ʧôʷʪʠʡ. ï ʂ.: ɼʇ çɼʝʨʞʘʚʥʠʡ 

ʝʢʩʧʝʨʪʥʠʡ ʮʝʥʪʨ ʄʆɿ ʋʢʨʘʾʥʠè. ï 2013. ï 1308 ʩ. 
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ɺʧʣʠʚ ʯʘʩʫ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʠʜʽʣʝʥʥʷ  

ʣʽʧʦʬʽʣʴʥʦʛʦ ʝʢʩʪʨʘʢʪʫ ʽʟ ʥʘʩʽʥʥʷ ʤʦʨʢʚʠ ʜʠʢʦʾ  

ʊʢʘʯʫʢ ʆ.ʖ., ɹʠʩʘʛʘ ɭ.ɯ., ɺʠʰʥʝʚʩʴʢʘ ʃ.ɯ., ɿʫʙʯʝʥʢʦ ʊ.ʄ. 

ʂʘʬʝʜʨʘ ʘʧʪʝʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʣʽʢʽʚ ʽʤ. ɼ.ʇ. ʉʘʣʘ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

e-mail : atl@ukrfa.kharkov.ua  

ʍʨʦʥʽʯʥʠʡ ʧʨʦʩʪʘʪʠʪ (ʍʇ) ʻ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʟʘʧʘʣʴʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ 

ʥʠʞʥʽʭ ʩʝʯʦʚʠʭ ʰʣʷʭʽʚ ʫ ʯʦʣʦʚʽʢʽʚ ʤʦʣʦʜʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. ʉʠʤʧʪʦʤʠ ʮʴʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʘʶʪʴ ʤʽʩʪʦ ʫ 40-70 % ʧʘʮʽʻʥʪʽʚ ʫ ʚʽʮʽ ʚʽʜ 20 ʜʦ 60 ʨʦʢʽʚ. 

ʉʦʮʽʘʣʴʥʘ ʟʥʘʯʠʤʽʩʪʴ ʪʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʜʝʤʦʛʨʘʬʽʯʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ɺʆʆɿ, ʱʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʍʇ ʫ ʯʦʣʦʚʽʯʦʛʦ 

ʥʘʩʝʣʝʥʥʷ ʧʣʘʥʝʪʠ ʚ ʮʽʣʦʤʫ, ʘ ʪʘʢ ʞʝ ʢʦʥʢʨʝʪʥʦ ʚ ʋʢʨʘʾʥʽ. ʄʝʜʠʢʘʤʝʥʪʦʟʥʘ ʪʝʨʘʧʽʷ ʧʦʩʽʜʘʻ 

ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚ ʣʽʢʫʚʘʥʥʽ ʍʇ. ɰʾ ʧʨʠʥʮʠʧʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʥʦʚʽʪʥʽʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʘʪʦʛʝʥʝʟʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ ʤʝʭʘʥʽʟʤʫ ʜʽʾ ʤʝʜʠʢʘʤʝʥʪʦʟʥʠʭ ʟʘʩʦʙʽʚ. ʉʫʯʘʩʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʧʘʪʦʛʝʥʝʟ ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʯʦʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʠʣʦ ʫʧʨʦʚʘʜʠʪʠ ʚ ʫʨʦʣʦʛʽʯʥʫ ʧʨʘʢʪʠʢʫ 

ʬʽʪʦʧʨʝʧʘʨʘʪʠ. ʈʦʩʣʠʥʠ ʻ ʽʩʪʦʨʠʯʥʦ ʧʝʨʰʠʤ ʽ ʥʘʡʩʪʘʨʦʜʘʚʥʽʰʠʤ ʜʞʝʨʝʣʦʤ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ɰʭ ʜʽʷ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʥʦʨʤʘʣʽʟʘʮʽʾ ʩʝʯʦʚʠʧʫʩʢʘʥʥʷ, ʟʤʝʥʰʝʥʥʽ ʙʦʣʴʦʚʠʭ 

ʚʽʜʯʫʪʪʽʚ, ʘʢʪʠʚʽʟʘʮʽʾ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ, ʟʥʠʢʥʝʥʥʽ ʩʝʢʩʫʘʣʴʥʠʭ ʨʦʟʣʘʜʽʚ. ʃʽʢʘʨʩʴʢʽ 

ʬʦʨʤʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʢʨʘʱʝ ʧʝʨʝʥʦʩʷʪʴʩʷ, ʤʘʶʪʴ ʤʽʥʽʤʫʤ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ, 

ʤʽʩʪʷʪʴ ʧʨʠʨʦʜʥʽ ʩʧʦʣʫʢʠ, ʜʦ ʷʢʠʭ ʣʶʜʠʥʘ ʝʚʦʣʶʮʽʡʥʦ ʧʨʠʩʪʦʩʦʚʘʥʘ. 

ʅʘ ʨʘʟʽ ʥʘ ʥʘʰʽʡ ʢʘʬʝʜʨʽ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʽʟ ʩʪʚʦʨʝʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʯʦʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ ʫ ʯʦʣʦʚʽʢʽʚ ʥʘ 

ʦʩʥʦʚʽ ʣʽʧʦʬʽʣʴʥʠʭ ʝʢʩʪʨʘʢʪʽʚ ʥʘʩʽʥʥʷ ʤʦʨʢʚʠ ʜʠʢʦʾ, ʪʨʘʚʠ ʨʦʤʘʰʢʠ ʪʘ ʦʣʽʾ ʧʣʦʜʽʚ 

ʨʦʟʪʦʨʦʧʰʽ ʧʣʷʤʠʩʪʦʾ. ɺ ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʠʤ 

ʚ ʷʢʦʩʪʽ ʝʢʩʪʨʘʛʝʥʪʘ Ƅ ʦʨʛʘʥʽʯʥʠʡ ʨʦʟʯʠʥʥʠʢ ʛʝʢʩʘʥ. ʅʘʤʠ ʧʨʦʜʦʚʞʝʥʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ 

ʯʘʩʫ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʠʜʽʣʝʥʥʷ ʣʽʧʦʬʽʣʴʥʦʛʦ ʝʢʩʪʨʘʢʪʫ ʧʨʠ ʝʢʩʪʨʘʢʮʽʾ ʛʝʢʩʘʥʦʤ. ɼʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʨʘʣʠ ʥʘʚʘʞʢʫ ʧʦʜʨʽʙʥʝʥʦʾ ʩʠʨʦʚʠʥʠ ʤʘʩʦʶ 5,0 ʽ ʟʘʣʠʚʘʣʠ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 

(1:5) 25 ʤʣ ʛʝʢʩʘʥʫ ʪʘ ʥʘʛʨʽʚʘʣʠ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ ʟʽ ʟʚʦʨʦʪʥʠʤ ʭʦʣʦʜʠʣʴʥʠʢʦʤ ʧʨʦʪʷʛʦʤ 

ʨʽʟʥʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ ʟ ʽʥʪʝʨʚʘʣʦʤ 15 ʭʚ. ʇʽʩʣʷ ʮʴʦʛʦ ʩʫʤʽʰ ʬʽʣʴʪʨʫʚʘʣʠ ʢʨʽʟʴ ʧʘʧʝʨʦʚʠʡ 

ʬʽʣʴʪʨ (çʯʝʨʚʦʥʘ ʩʪʨʽʯʢʘè) ʪʘ ʚʠʧʘʨʶʚʘʣʠ ʽʟ ʦʪʨʠʤʘʥʦʛʦ ʨʦʟʯʠʥʫ ʝʢʩʪʨʘʛʝʥʪ ʜʦ ʚʠʜʘʣʝʥʥʷ 

ʟʘʧʘʭʫ ʨʦʟʯʠʥʥʠʢʘ. ʆʜʝʨʞʘʥʠʡ ʣʽʧʦʬʽʣʴʥʠʡ ʝʢʩʪʨʘʢʪ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʢʦʣʴʦʨʫ ʽʟ ʟʝʣʝʥʠʤ 

ʚʽʜʪʽʥʢʦʤ ʧʝʨʝʜʘʚʘʣʠ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʦʩʥʦʚʽ 

ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʦʧʪʠʤʘʣʴʥʠʡ  ʯʘʩ ʝʢʩʪʨʘʛʫʚʘʥʥʷ 90 ʭʚ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 55 Ñ 5 Üʉ. ʈʦʙʦʪʘ ʟ ʨʦʟʨʦʙʢʠ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ ʧʨʦʩʪʘʪʦʧʨʦʪʝʢʪʦʨʥʦʾ ʜʽʾ ʥʘ  

ʦʩʥʦʚʽ ʦʣʽʡʥʠʭ ʝʢʩʪʨʘʢʪʽʚ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʧʨʦʜʦʚʞʫʻʪʴʩʷ. 
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ɼʦ ʧʠʪʘʥʥʷ ʨʦʟʰʠʨʝʥʥʷ ʝʢʩʪʝʤʧʦʨʘʣʴʥʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ  

 ʛʦʤʝʦʧʘʪʠʯʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʚ ʋʢʨʘʾʥʽ 

ʊʦʣʦʯʢʦ ɺ.ʄ., ɺʘʢʫʣʝʥʢʦ ɼ.ɺ. 

ʂʘʬʝʜʨʘ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʝʢʦʥʦʤʽʢʠ ʬʘʨʤʘʮʽʾ  

ɯʥʩʪʠʪʫʪ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʩʧʝʮʽʘʣʽʩʪʽʚ ʬʘʨʤʘʮʽʾ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

uef-ipksf@mail.ru 

ɻʦʤʝʦʧʘʪʠʯʥʠʡ ʤʝʪʦʜ ʣʽʢʫʚʘʥʥʷ ʚʩʝ ʙʽʣʴʰʝ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʥʘʫʢʦʚʮʽʚ ʽ ʧʨʘʢʪʠʢʽʚ 

ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʪʝʨʘʧʽʾ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʦʤʝʦʧʘʪʠʯʥʠʭ 

ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ (ɻʦʤʃɿ) ʫ ʜʫʞʝ ʤʘʣʠʭ ʜʦʟʘʭ (ʧʝʨʝʚʘʛʠ ï ʧʨʦʬʽʣʘʢʪʠʯʥʝ ʽ ʪʝʨʘʧʝʚʪʠʯʥʝ 

ʩʧʨʷʤʫʚʘʥʥʷ, ʜʽʷ ʥʘ ʨʽʚʥʽ ʚʩʴʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ ʽ ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʽʥ.) 

[1, 2]. ʇʨʦʚʝʜʝʥʝ ʥʘʤʠ ʚʠʚʯʝʥʥʷ ʥʦʤʝʥʢʣʘʪʫʨʠ ʛʦʪʦʚʠʭ ɻʦʤʃɿ ʥʘ ʩʫʯʘʩʥʦʤʫ ʚʽʪʯʠʟʥʷʥʦʤʫ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʙʽʣʷ 220 ʥʘʡʤʝʥʫʚʘʥʴ, ʽʟ ʷʢʠʭ 

90,0% ʟʘʢʦʨʜʦʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ [3, 4, 5]. ʈʘʟʦʤ ʟ ʪʠʤ, ʚʦʥʠ ʥʝ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ɻʦʤʃɿ. ʋʩʧʽʰʥʝ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ 

ʤʦʞʝ ʙʫʪʠ ʟʘʚʜʷʢʠ ʨʦʟʰʠʨʝʥʥʶ ʝʢʩʪʝʤʧʦʨʘʣʴʥʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ɻʦʤʃɿ ʚ ʫʤʦʚʘʭ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʛʦʤʝʦʧʘʪʠʯʥʠʭ ʘʧʪʝʢʘʭ (ʚʽʜʜʽʣʽʚ). ɼʣʷ ʮʴʦʛʦ ʜʦʮʽʣʴʥʦ ʨʦʟʚʠʚʘʪʠ ʾʭ ʤʝʨʝʞʫ, 

ʙʘʟʫʶʯʠʩʴ ʥʘ ʦʩʦʙʣʠʚʦʩʪʷʭ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ɻʦʤʃɿ ʚ ʫʤʦʚʘʭ ʘʧʪʝʢ. ɿ 

ʤʝʪʦʶ ʾʭ ʟôʷʩʫʚʘʥʥʷ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʘ ʝʢʩʪʝʤʧʦʨʘʣʴʥʘ ʨʝʮʝʧʪʫʨʘ ɻʦʤʃɿ ʚ ʫʤʦʚʘʭ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʛʦʤʝʦʧʘʪʠʯʥʠʭ ʘʧʪʝʢ ʪʘ ʛʦʤʝʦʧʘʪʠʯʥʠʭ ʚʽʜʜʽʣʘʭ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ 

ʩʪʨʫʢʪʫʨʦʶ ʝʢʩʪʝʤʧʦʨʘʣʴʥʘ ʨʝʮʝʧʪʫʨʘ ɻʦʤʃɿ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʚʥʫʪʨʽʰʥʴʦʘʧʪʝʯʥʽ ʟʘʛʦʪʦʚʢʠ 

ʟʘ ʯʘʩʪʦ ʧʦʚʪʦʨʶʚʘʥʠʤʠ ʧʨʦʧʠʩʘʤʠ ʪʘ ʃɿ ʚʠʛʦʪʦʚʣʝʥʠʤʠ ʟʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʨʝʮʝʧʪʘʤʠ. 

ɿôʷʩʦʚʘʥʦ, ʱʦ ʧʠʪʦʤʘ ʚʘʛʘ ʚʥʫʪʨʽʰʥʴʦʘʧʪʝʯʥʠʭ ʟʘʛʦʪʦʚʦʢ ʩʝʨʝʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʝʢʩʪʝʤʧʦʨʘʣʴʥʠʭ ʨʝʮʝʧʪʽʚ ʥʘ ɻʦʤʃɿ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʛʦʤʝʦʧʘʪʠʯʥʠʭ ʘʧʪʝʢʘʭ ʩʷʛʘʻ 89,79%, 

ʚʽʜʧʦʚʽʜʥʦ ʫ ʚʽʜʜʽʣʘʭ ï 14,04%. ʊʦʤʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʝʨʝʚʘʛʠ 

ʝʢʩʪʝʤʧʦʨʘʣʴʥʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ɻʦʤʃɿ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʛʦʤʝʦʧʘʪʠʯʥʠʭ ʘʧʪʝʢʘʭ ʟʘʚʜʷʢʠ 

ʚʥʫʪʨʽʰʥʴʦʘʧʪʝʯʥʠʤ ʟʘʛʦʪʦʚʢʘʤ, ʱʦ ʩʢʦʨʦʯʫʻ ʯʘʩ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʽ ʜʦʟʚʦʣʷʻ 

ʟʜʝʰʝʚʠʪʠ ʾʭ ʚʘʨʪʽʩʪʴ ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥ ʧʨʦʧʠʩ, ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ 

ʝʢʩʪʝʤʧʦʨʘʣʴʥʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ɻʦʤʃɿ. 

ʉʪʦʩʦʚʥʦ ʛʦʤʝʦʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ʟôʷʩʦʚʘʥʦ, ʱʦ ʧʠʪʦʤʘ ʚʘʛʘ ʢʦʰʪʽʚ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ 

ɻʦʤʃɿ ʫ ʟʘʛʘʣʴʥʽʡ ʚʘʨʪʦʩʪʽ ʚʽʜʧʫʱʝʥʠʭ ʃɿ ʟʘ ʨʝʮʝʧʪʘʤʠ ʝʢʩʪʝʤʧʦʨʘʣʴʥʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚ 

ʘʧʪʝʢʘʭ, ʩʢʣʘʜʘʻ ʧʦʥʘʜ 50%. ʊʦʙʪʦ ʧʽʜʪʚʝʨʜʞʫʻ ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʧʨʠʩʫʪʥʦʩʪʽ 

ʝʢʩʪʝʤʧʦʨʘʣʴʥʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ɻʦʤʃɿ. 

ʊʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʪʨʫʢʪʫʨʘ ʨʝʮʝʧʪʫʨʠ ʝʢʩʪʝʤʧʦʨʘʣʴʥʠʭ ɻʦʤʃɿ 
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ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʚʝʨʜʠʭ, ʤôʷʢʠʭ ʪʘ ʨʽʜʢʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ. ʇʦ ʩʢʣʘʜʥʦʩʪʽ (ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʽʥʛʨʝʜʽʻʥʪʽʚ) ʧʝʨʝʚʘʞʘʶʪʴ ʦʜʥʦ - ʪʘ ʪʨʴʦʭʢʦʤʧʦʥʝʥʪʥʽ ʧʨʦʧʠʩʠ (80% ʚʠʧʘʜʢʽʚ). 

ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʟʘʟʥʘʯʝʥʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʨʦʟʰʠʨʝʥʥʷ 

ʝʢʩʪʝʤʧʦʨʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ɻʦʤʃɿ ʫ ʩʫʯʘʩʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʫʤʦʚʘʭ ʚ ʋʢʨʘʾʥʽ ʻ 

ʘʢʪʫʘʣʴʥʠʤ ʽ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʜʚʦʤʘ ʥʘʧʨʷʤʢʘʤʠ: ʟʘʚʜʷʢʠ ʨʦʟʰʠʨʝʥʥʶ ʤʝʨʝʞʽ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʛʦʤʝʦʧʘʪʠʯʥʠʭ ʘʧʪʝʢ ʪʘ ʛʦʤʝʦʧʘʪʠʯʥʠʭ ʚʽʜʜʽʣʽʚ ʫ ʩʢʣʘʜʽ ʜʽʶʯʠʭ ʘʧʪʝʢ 

ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ. ʄʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʝʢʩʪʝʤʧʦʨʘʣʴʥʦʛʦ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ɻʦʤʃɿ ʚ ʫʤʦʚʘʭ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʛʦʤʝʦʧʘʪʠʯʥʠʭ ʘʧʪʝʢ (ʚʽʜʜʽʣʽʚ) ʥʝ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʘʢʦʛʦ ʜʣʷ ʝʢʩʪʝʤʧʦʨʘʣʴʥʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʃɿ ʚ ʘʧʪʝʢʘʭ ʟʘʛʘʣʴʥʦʛʦ 

ʧʨʦʬʽʣʶ. 
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ʂʨʝʜʠʪ ʻ ʚʘʞʣʠʚʦʶ ʝʢʦʥʦʤʽʯʥʦʶ ʢʘʪʝʛʦʨʽʻʶ, ʷʢʘ ʩʪʠʤʫʣʶʻ ʨʝʘʣʽʟʘʮʽʶ ʪʦʚʘʨʽʚ ʽ 

ʧʨʠʙʫʪʢʦʚʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ.  

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ, ʢʦʣʠ ʯʝʨʝʟ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʪʘʥʫ ʜʝʨʞʘʚʠ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʣʘʩʥʠʭ ʦʙʽʛʦʚʠʭ ʢʦʰʪʽʚ ʫ ʧʽʜʧʨʠʻʤʩʪʚ, ʻ ʥʘʛʘʣʴʥʘ 

ʧʦʪʨʝʙʘ ʦʪʨʠʤʘʥʥʷ ʪʦʚʘʨʽʚ ʟ ʚʽʜʩʪʨʦʯʢʦʶ ʧʣʘʪʝʞʽʚ, ʧʦʰʫʢʫ ʝʬʝʢʪʠʚʥʠʭ ʚʠʜʽʚ ʢʨʝʜʠʪʫʚʘʥʥʷ 

ʫ ʚʩʽʭ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʦʢʨʝʤʘ ʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ [4]. 

ʊʦʤʫ ʥʘʤʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʜʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʝʜʠʪʫʚʘʥʥʷ ʬʘʨʤʘʮʝʚʪʠʯʥʠʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, ʜʝʷʢʽ ʟ ʥʠʭ ʙʫʜʫʪʴ ʦʩʚʽʪʣʝʥʽ ʚ ʜʘʥʽʡ ʧʫʙʣʽʢʘʮʽʾ. 

ʆʪʞʝ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʧʨʦʮʝʩʫ ʨʝʘʣʽʟʘʮʽʾ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ (ʃɿ), 

ʚʠʨʦʙʽʚ ʤʝʜʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ɺʄʇ) ʪʦʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʢʦʤʝʨʮʽʡʥʠʡ ʢʨʝʜʠʪ, ʷʢ ʟʚôʷʟʫʶʯʘ ʣʘʥʢʘ ʤʽʞ ʨʦʟʜʨʽʙʥʠʤ ʪʘ ʦʧʪʦʚʠʤ ʩʝʛʤʝʥʪʦʤ 

ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ [1,5].  

ʂʦʤʝʨʮʽʡʥʠʡ ʢʨʝʜʠʪ ï ʮʝ ʪʦʚʘʨʥʘ ʬʦʨʤʘ ʢʨʝʜʠʪʫ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʚʽʜʥʦʩʠʥʠ ʤʽʞ 

ʢʨʝʜʠʪʦʨʦʤ ʪʘ ʧʦʟʠʯʘʣʴʥʠʢʦʤ ʟ ʦʜʝʨʞʘʥʥʷ ʪʦʚʘʨʽʚ ʯʠ ʧʦʩʣʫʛ ʟ ʚʽʜʩʪʨʦʯʢʦʶ ʧʣʘʪʝʞʫ.  

ʅʘ ʩʴʦʛʦʜʥʽ ʜʝʨʞʘʚʘ ʥʝ ʨʝʛʫʣʶʻ ʧʨʘʚʠʣʘ ʢʦʨʠʩʪʫʚʘʥʥʷʤ ʪʘʢʦʛʦ ʢʨʝʜʠʪʫ, ʪʦʤʫ ʫʩʽ 

ʧʠʪʘʥʥʷ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʢʨʝʜʠʪʦʨʘ ʽ ʦʪʨʠʤʫʚʘʯʘ ʢʨʝʜʠʪʫ ʟʘʟʥʘʯʘʶʪʴʩʷ ʚ ʜʚʦʩʪʦʨʦʥʥʽʭ 

ʫʛʦʜʘʭ. ʊʦʙʪʦ ʢʦʥʪʨʘʛʝʥʪʠ ʥʝʩʫʪʴ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʪʝʨʤʽʥ, ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʜʦʛʦʚʽʨʥʠʭ 

ʫʤʦʚ ʪʦʱʦ. ʌʘʢʪʠʯʥʦ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ ʚʠʜʫ 

ʢʨʝʜʠʪʫʚʘʥʥʷ ʥʘ ʧʦʣʠʮʷʭ ʘʧʪʝʯʥʠʭ ʟʘʢʣʘʜʘʭ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʠʡ ʟʘʧʘʩ ʟ ʃɿ ʽ ɺʄʇ 

[1-5]. 

ʆʜʥʠʤ ʟ ʨʽʟʥʦʚʠʜʽʚ ʢʦʤʝʨʮʽʡʥʦʛʦ ʢʨʝʜʠʪʫ ʻ ʢʦʥʩʠʛʥʘʮʽʷ (ʘʥʛʣ. "consign", "ʧʝʨʝʜʘʪʠ" 

ʩʪʦʩʦʚʥʦ ʪʦʚʘʨʽʚ, ʚʘʥʪʘʞʽʚ) ï ʬʦʨʤʘ ʢʦʤʽʩʽʡʥʦʛʦ ʧʨʦʜʘʞʫ ʪʦʚʘʨʫ, ʧʨʠ ʷʢʽʡ ʡʦʛʦ ʚʣʘʩʥʠʢ 

(ʢʦʥʩʠʛʥʘʥʪ) ʧʝʨʝʜʘʻ ʢʦʤʽʩʽʦʥʝʨʫ (ʢʦʥʩʠʛʥʘʪʦʨʦʚʽ) ʪʦʚʘʨ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʽ ʩʢʣʘʜʫ 

ʢʦʤʽʩʽʦʥʝʨʘ. ʇʨʠ ʮʴʦʤʫ ʪʦʚʘʨ, ʱʦ ʥʘʜʽʡʰʦʚ ʥʘ ʩʢʣʘʜ ʢʦʤʽʩʽʦʥʝʨʘ, ʟʘʣʠʰʘʻʪʴʩʷ ʚʣʘʩʥʽʩʪʶ 

ʢʦʥʩʠʛʥʘʥʪʘ ʜʦ ʤʦʤʝʥʪʫ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʛʘʣʫʟʽ ʪʘʢʘ ʬʦʨʤʘ ʢʨʝʜʠʪʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʥʘʡʯʘʩʪʽʰʝ ʫ ʚʠʧʘʜʢʘʭ ʧʨʦʤʦʮʽʾ ʥʦʚʠʭ ʃɿ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʯʠ ʥʘʜʪʦ ʜʦʨʦʛʠʭ, ʘʣʝ 

ʚʘʞʣʠʚʠʭ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʣʶʜʝʡ. 
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ʅʘʩʪʫʧʥʠʤ ʧʦʰʠʨʝʥʠʤ ʚʠʜʦʤ ʢʨʝʜʠʪʫʚʘʥʥʷ ʩʝʨʝʜ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʟʘ 

ʥʘʰʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʻ ʙʘʥʢʽʚʩʴʢʠʡ ʢʨʝʜʠʪ, ʜʝ ʦʜʥʽʻʶ ʟ ʩʪʦʨʽʥ ʢʨʝʜʠʪʥʦʾ ʫʛʦʜʠ ʻ ʙʘʥʢ. 

ɿʦʢʨʝʤʘ ʥʘʡʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʠʤ ʻ ʢʦʥʪʦʢʦʨʝʥʪʥʠʡ ʢʨʝʜʠʪ, ʥʘʩʘʤʧʝʨʝʜ ʯʝʨʝʟ ʪʝ, ʱʦ ʪʘʢʘ 

ʬʦʨʤʘ ʙʘʥʢʽʚʩʴʢʦʛʦ ʢʨʝʜʠʪʫ ʻ ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʽ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ,  ʷʢ ʘʢʪʠʚʥʽ, ʪʘʢ ʽ 

ʧʘʩʠʚʥʽ ʦʧʝʨʘʮʽʾ, ʢʨʽʤ ʮʴʦʛʦ ʪʘʢʘ ʬʦʨʤʘ ʜʦʟʚʦʣʷʻ ʜʦʧʫʩʢʘʪʠ ʦʚʝʨʜʨʘʬʪ [1-5]. 

ʆʚʝʨʜʨʘʬʪ ï (ʘʥʛʣ. overdraft- ʧʝʨʝʚʠʱʝʥʥʷ) ï ʬʦʨʤʘ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʛʦ ʢʨʝʜʠʪʫ ʚ 

ʤʝʞʘʭ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʙʘʥʢʦʤ ʣʽʤʽʪʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʨʦʟʨʘʭʫʥʢʠ, ʢʦʣʠ ʫ ʢʣʽʻʥʪʘ ʥʘ 

ʧʦʪʦʯʥʦʤʫ ʨʘʭʫʥʢʫ ʥʝʜʦʩʪʘʪʥʴʦ ʢʦʰʪʽʚ. ɹʘʥʢ ʩʧʠʩʫʻ ʢʦʰʪʠ ʟ ʨʘʭʫʥʢʫ ʢʣʽʻʥʪʘ ʚ ʧʦʚʥʦʤʫ 

ʦʙʩʷʟʽ, ʪʦʙʪʦ ʘʚʪʦʤʘʪʠʯʥʦ ʥʘʜʘʻ ʢʣʽʻʥʪʫ ʢʨʝʜʠʪ ʥʘ ʩʫʤʫ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʟʘʣʠʰʦʢ ʢʦʰʪʽʚ. 

ɭʜʠʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʢʦʨʠʩʪʫʚʘʥʥʷ ʜʘʥʦʶ ʬʦʨʤʦʶ ʢʨʝʜʠʪʫʚʘʥʥʷ ʻ ʜʦʩʚʽʜ ʥʘʜʽʡʥʠʭ 

ʧʘʨʪʥʝʨʩʴʢʠʭ ʚʽʜʥʦʩʠʥ. 

ʇʨʦʚʝʜʝʥʠʡ ʥʘʤʠ ʘʥʘʣʽʟ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʘʥʦʶ ʬʦʨʤʦʶ ʢʨʝʜʠʪʫʚʘʥʥʷ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʷʢ ʨʦʟʜʨʽʙʥʽ, ʪʘʢ ʽ ʦʧʪʦʚʽ ʬʘʨʤʘʮʝʚʪʠʯʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʡ ʥʘʚʽʪʴ ʾʭ 

ʩʧʽʚʨʦʙʽʪʥʠʢʠ. ʎʝ ʻ ʜʦʮʽʣʴʥʠʤ ʪʦʤʫ, ʱʦ ʩʧʝʮʠʬʽʢʘ ʾʭ ʜʽʷʣʴʥʦʩʪʽ ʯʘʩʪʦ ʧʨʠʤʫʰʫʻ 

ʟʜʽʡʩʥʶʚʘʪʠ ʟʘʢʫʧʽʚʣʶ ʃɿ ʧʦʟʘʧʣʘʥʦʚʦ ʘʙʦ ʡ ʝʢʩʪʨʝʥʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʢʦʰʪʽʚ, ʪʦʤʫ 

ʦʚʝʨʜʨʘʬʪ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʮʶ ʧʨʦʙʣʝʤʫ ʥʝʛʘʡʥʦ. 

ʆʜʥʘʢ ʥʝ ʤʦʞʥʘ ʥʝ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʽʩʥʫʶʯʽ ʚʠʩʦʢʽ ʚʽʜʩʦʪʢʦʚʽ ʩʪʘʚʢʠ ʙʘʥʢʽʚʩʴʢʦʛʦ 

ʢʨʝʜʠʪʫʚʘʥʥʷ ʯʘʩʪʦ ʟʥʠʞʫʶʪʴ ʧʦʧʠʪ ʥʘ ʥʠʭ, ʭʦʯʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʚ ʥʠʭ ʻ ʚʘʞʣʠʚʦʶ ʜʣʷ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɼʦ ʪʦʛʦ ʞ ʩʧʝʮʽʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʢʨʝʜʠʪʫʚʘʥʥʷ 

ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢ ʟʘʢʣʘʜʽʚ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʚ ʋʢʨʘʾʥʽ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʢʨʝʜʠʪʫʚʘʥʥʷ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʝʢʦʥʦʤʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʟʦʢʨʝʤʘ ʩʪʠʤʫʣʦʤ ʾʭ 

ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʪʘ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʃɿ. ɸʣʝ ʚʽʜʩʫʪʥʽʩʪʴ ʧʽʣʴʛ ʩʪʨʠʤʫʻ ʾʭ 

ʫʯʘʩʪʴ ʚ ʢʨʝʜʠʪʫʚʘʥʥʽ, ʪʦʤʫ ʻ ʨʝʘʣʴʥʘ  ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʨʽʚʥʽ ʧʣʘʥʫʚʘʪʠ 

ʚʠʨʽʰʝʥʥʷ  ʪʘʢʠʭ ʧʨʦʙʣʝʤ. 
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ʈʦʟʨʦʙʢʘ, ʩʪʚʦʨʝʥʥʷ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʦʚʠʭ ʝʬʝʢʪʠʚʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʜʦʩʪʫʧʥʽʩʪʶ ʟʘʣʠʰʘʶʪʴʩʷ ʦʜʥʠʤʠ ʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʴ ʩʫʯʘʩʥʦʾ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʷʢ ʥʘʫʢʠ. ʉʝʨʝʜ ʪʘʢʠʭ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ 

ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʰʠʧʫʯʠʤ ʪʘʙʣʝʪʢʘʤ. 

ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʰʠʧʫʯʠʭ ʪʘʙʣʝʪʦʢ ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʩʧʝʮʽʘʣʴʥʽ ʧʨʦʜʫʢʪʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʚʝʨʜʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ, ʜʝ ʥʝʦʙʭʽʜʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʰʚʠʜʢʦʛʦ ʨʦʟʯʠʥʝʥʥʷ, ʧʽʜ ʪʦʨʛʦʚʦʶ ʥʘʟʚʦʶ Sorb-CelÈ ʙʨʘʟʠʣʴʩʴʢʦʾ ʬʽʨʤʠ Blanver 

Pharmoquimica. ʎʝ ʧʦʨʦʰʢʦʚʽ ʩʫʤʽʰʽ, ʱʦ ʤʽʩʪʷʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʢʠʩʣʦʪʫ ʣʠʤʦʥʥʫ 

ʤʦʥʦʛʽʜʨʘʪ, ʥʘʪʨʽʶ ʙʽʢʘʨʙʦʥʘʪ, ʧʦʣʽʚʽʥʽʣʧʽʨʦʣʽʜʦʥ, ʤʘʥʽʪʦʣ, ʩʦʨʙʽʪʦʣ ʽ ʧʦʣʽʝʪʠʣʝʥʛʣʽʢʦʣʴ 

4000 [1, 4]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʧʨʦʜʫʢʪʽʚ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘʙʣʝʪʦʢ ʟ 

ʤʝʥʰʠʤʠ ʪʨʫʜʦʚʠʤʠ ʪʘ ʚʠʨʦʙʥʠʯʠʤʠ ʚʠʪʨʘʪʘʤʠ [5]. ɺʽʜʦʤʽ ʪʨʠ ʪʠʧʠ ʩʫʙʩʪʘʥʮʽʾ: Sorb-Cel M, 

Sorb-Cel R, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘʙʣʝʪʦʢ ʽ ʩʘʰʝ, ʘ ʪʘʢʦʞ Sorb-Cel ɽ ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʪʝʭʥʦʣʦʛʽʾ ʪʽʣʴʢʠ ʩʘʰʝ [2, 3]. 

ɿ ʤʝʪʦʶ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʬʘʨʤʘʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘʙʣʝʪʦʢ Sorb-

CelÈ ʤʝʪʦʜʦʤ ʧʨʷʤʦʛʦ ʧʨʝʩʫʚʘʥʥʷ ʦʪʨʠʤʫʚʘʣʠ ʪʘʙʣʝʪʢʠ ʤʘʩʦʶ 1 ʛ ʧʨʠ ʪʠʩʢ ʧʨʝʩʫʚʘʥʥʷ 

50*1,5 ʢʛʩ/ʩʤ2. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ Sorb-Cel ɽ ʥʝ ʧʨʠʜʘʪʥʠʡ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʰʠʧʫʯʠʭ ʪʘʙʣʝʪʦʢ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʩʠʣʠ ʚʠʰʪʦʚʭʫʚʘʥʥʷ ʪʘ ʯʘʩʫ ʨʦʟʧʘʜʘʥʥʷ. 

ɺʠʚʯʝʥʥʷ Sorb-Cel M ʽ Sorb-Cel R ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʨʠ ʟʤʽʰʫʚʘʥʥʽ ʮʽʻʾ ʜʦʧʦʤʽʞʥʦʾ ʨʝʯʦʚʠʥʠ ʟ 

ʘʢʪʠʚʥʠʤ ʽʥʛʨʝʜʽʻʥʪʦʤ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʰʠʧʫʯʽ ʪʘʙʣʝʪʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʽʜʤʽʥʥʠʤ 

ʟʦʚʥʽʰʥʽʤ ʚʠʛʣʷʜʦʤ, ʥʝʦʙʭʽʜʥʦʶ ʨʦʟʯʠʥʥʽʩʪʶ, ʩʪʠʨʘʥʽʩʪʶ 0,5604 % ʪʘ ʩʪʽʡʢʽʩʪʶ ʜʦ 

ʨʦʟʜʘʚʣʶʚʘʥʥʷ 79 ʅ. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ ʪʠʧʫ Sorb-Cel M ʽ Sorb-Cel R 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʰʠʧʫʯʽ ʪʘʙʣʝʪʢʠ ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʬʘʨʤʘʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʦʛʦ ʥʘʧʨʷʤʫ ʪʝʭʥʦʣʦʛʽʾ ʫ ʧʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʤʠ 

ʪʨʫʜʦʚʽ ʪʘ ʚʠʨʦʙʥʠʯʽ ʚʠʪʨʘʪʠ ʚʠʨʦʙʥʠʮʪʚʘ. 

 

 



175 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʩʪʚʦʨʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʙʣʝʪʢʦʚʘʥʠʭ ʣʽʢʘʨʩʴʢʠʭ 

ʧʨʝʧʘʨʘʪʽʚ. ʇʦʚʽʜʦʤʣʝʥʥʷ 4. ʉʫʯʘʩʥʽ ʘʩʧʝʢʪʠ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʰʠʧʫʯʠʭ 

ʪʘʙʣʝʪʦʢ / ɯ. ɯ. ɹʘʩʘʢʽʥʘ, ɼ. ɯ. ɼʤʠʪʨʽʻʚʩʴʢʠʡ, ʆ. ɺ. ʊʨʠʛʫʙʯʘʢ, ɻ. ʄ. ʂʦʨʽʥʝʚʩʴʢʘ, ʊ. 

ɸ. ɻʨʦʰʦʚʠʡ // ʌʘʨʤʘʮʝʚʪʠʯʥʠʡ ʯʘʩʦʧʠʩ ï ˉ 4 (16) ï 2010. ï ʉ. 82-86. 

2. Sorb-Cel E // http://blanver.com.br/en/prod-pharma-sorb-cel-e 

3. Sorb-Cel M // http://blanver.com.br/en/prod-pharma-sorb-cel-m 

4. Sorb-Cel ready-to-use effervescent. Simple and efficient production of tablets, granules, 

powders and sachets with the co-processed effervescent compound from Blanver 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / Xavier Sarrias, Sales Manager, Blanver // Pharma & Healthcare 

News. ï July 2014. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʞʫʨʥ.: 

http://www.alsiano.dk/Healthcare/Pharma-Healthcare-News/Sorb-Cel-ready-to-use-

effervescent.aspx?PID=9567&M=NewsV2&Action=1 

5. Thoma K. Pharmaceutical availability as an assential criterion of quality // Sci. Techn. 

Prac. Pharm. ï 1987. ï Vol. 3, ˉ 11. ï P. 39ï50. 

 

http://blanver.com.br/en/prod-pharma-sorb-cel-e
http://blanver.com.br/en/prod-pharma-sorb-cel-m


176 

ɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʥʫʪʨʠʮʽʦʣʦʛʽʾ 

ʊʫʯʘʢ ʅ.ɯ., ɻʨʠʮʠʢ ʃ.ʄ. 

ʂʘʬʝʜʨʘ ʬʘʨʤʘʮʽʾ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ 

tuchak20@gmail.com 

 

ʋ ʢʽʥʮʽ ʍʍ ʩʪʦʣʽʪʪʷ ʜʣʷ ʧʦʧʦʚʥʝʥʥʷ ʽ ʟʙʘʛʘʯʝʥʥʷ ʨʘʮʽʦʥʫ ʭʘʨʯʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʣʶʜʠʥʠ 

ʚʽʪʘʤʽʥʘʤʠ, ʤʽʥʝʨʘʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʪʘ ʽʥʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʟʘʚʜʷʢʠ ʜʦʩʷʛʥʝʥʥʷʤ 

ʩʫʯʘʩʥʦʾ ʥʘʫʢʠ, ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʥʦʚʠʡ ʢʣʘʩ ʧʨʦʜʫʢʪʽʚ ï ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʜʦʙʘʚʢʠ. ɺʠʥʠʢʘʻ 

ʥʦʚʘ ʽʥʪʝʛʨʘʪʠʚʥʘ ʥʘʫʢʘ ï ʥʫʪʨʠʮʽʦʣʦʛʽʷ, ʷʢʘ ʚʠʚʯʘʻ ʨʝʯʦʚʠʥʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʫ ʧʨʦʜʫʢʪʘʭ 

ʭʘʨʯʫʚʘʥʥʷ, ʾʭ ʜʽʶ ʽ ʚʟʘʻʤʦʜʽʶ, ʨʦʣʴ ʫ ʧʽʜʪʨʠʤʮʽ ʟʜʦʨʦʚôʷ ʘʙʦ ʚʠʥʠʢʥʝʥʥʽ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʧʨʦʮʝʩʠ ʪʘ ʨʝʞʠʤʠ ʩʧʦʞʠʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ. ʇʨʦʤʠʩʣʦʚʽʩʪʴ ʧʦʯʘʣʘ ʟʘʡʤʘʪʠʩʷ 

ʚʠʧʫʩʢʦʤ ʥʫʪʨʠʮʝʚʪʠʢʽʚ, ʝʫʙʽʦʪʠʢʽʚ ʽ ʧʘʨʘʬʘʨʤʘʮʝʚʪʠʢʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʢʦʨʝʢʮʽʾ ʩʪʘʥʫ ʪʘ 

ʬʫʥʢʮʽʡ ʦʨʛʘʥʽʟʤʫ ʟʜʦʨʦʚʦʾ, ʭʚʦʨʦʾ ʣʶʜʠʥʠ ʘʙʦ ʣʶʜʠʥʠ ʫ ʩʪʘʥʽ ʧʝʨʝʜ ʭʚʦʨʦʙʠ [1]. 

ʅʫʪʨʠʮʝʚʪʠʢʠ ï ʽʜʝʥʪʠʯʥʽ ʧʨʠʨʦʜʥʠʤ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʪʚʘʨʠʥʥʦʛʦ ʪʘ ʨʦʩʣʠʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʦʜʝʨʞʘʥʽ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ ʪʘ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʞʠʚʘʥʥʷ ʦʜʥʦʯʘʩʥʦ ʟ ʾʞʝʶ 

ʘʙʦ ʚʚʝʜʝʥʥʷ ʫ ʩʢʣʘʜ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʘ ʪʘʢʦʞ ʟʚʠʯʘʡʥʽ ʢʦʤʧʦʥʝʥʪʠ ʾʞʽ. ʄʝʪʘ ʚʞʠʚʘʥʥʷ 

ʥʫʪʨʠʮʝʚʪʠʢʽʚ ï ʣʽʢʚʽʜʘʮʽʷ ʜʝʬʽʮʠʪʫ ʝʩʝʥʮʽʘʣʴʥʠʭ ʭʘʨʯʦʚʠʭ ʨʝʯʦʚʠʥ, ʧʽʜʚʠʱʝʥʥʷ ʽʤʫʥʽʪʝʪʫ 

ʪʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ, ʩʧʨʷʤʦʚʘʥʘ ʟʤʽʥʘ ʤʝʪʘʙʦʣʽʟʤʫ ʨʝʯʦʚʠʥ, ʟʚôʷʟʫʚʘʥʥʷ ʪʘ 

ʚʠʚʝʜʝʥʥʷ ʢʩʝʥʦʙʽʦʪʠʢʽʚ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʨʦʬʽʣʘʢʪʠʢʘ çʭʚʦʨʦʙ ʮʠʚʽʣʽʟʘʮʽʾè. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ 

ʥʫʪʨʽʻʥʪʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʜʦʩʠʪʴ ʜʦʙʨʝ ʚʠʚʯʝʥʠʡ, ʽ ʪʦʤʫ ʩʭʝʤʘ ʨʦʟʨʦʙʢʠ ʪʘ ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʜʦʙʘʚʦʢ ʜʝʱʦ ʩʧʨʦʱʝʥʘ. ʏʝʨʝʟ ʪʝ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʜʦʙʘʚʢʠ ʧʨʦʭʦʜʷʪʴ ʢʦʨʦʪʰʠʡ, 

ʘ ʦʪʞʝ, ʽ ʜʝʰʝʚʰʠʡ ʰʣʷʭ ʚʽʜ ʩʪʚʦʨʝʥʥʷ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʭʘʨʯʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ 

ʣʽʢʘʨʩʴʢʠʤʠ ʟʘʩʦʙʘʤʠ. ʉʴʦʛʦʜʥʽ ʥʘʩʝʣʝʥʥʶ ʋʢʨʘʾʥʠ ʧʨʦʧʦʥʫʶʪʴ ʩʚʦʶ ʧʨʦʜʫʢʮʽʶ ʧʦʥʘʜ 200 

ʬʽʨʤ-ʚʠʨʦʙʥʠʢʽʚ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʜʦʙʘʚʦʢ. ʅʫʪʨʠʮʝʚʪʠʢʠ ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʧʨʦʩʫʚʘʶʪʴʩʷ 

ʥʘ ʨʠʥʦʢ ʥʝʪʨʘʜʠʮʽʡʥʦʶ ʩʭʝʤʦʶ, ʪʦʙʪʦ ʜʠʩʪʨʠʙôʶʪʦʨʘʤʠ ʨʽʟʥʠʭ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ 

ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʦʤʧʘʥʽʡ [1, 3]. 

ʆʩʪʘʥʥʽ ʜʦʩʷʛʥʝʥʥʷ ʥʫʪʨʠʮʽʦʣʦʛʽʾ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʘʜʝʢʚʘʪʥʠʭ ʝʢʦʣʦʛʽʯʥʠʤ 

ʫʤʦʚʘʤ ʨʘʮʽʦʥʽʚ ʥʝʜʦʩʪʘʪʥʴʦ ʚʨʘʭʦʚʫʚʘʪʠ ʣʠʰʝ ʚʤʽʩʪ ʦʩʥʦʚʥʠʭ ʭʘʨʯʦʚʠʭ ʥʫʪʨʽʻʥʪʽʚ (ʙʽʣʢʠ, 

ʞʠʨʠ, ʚʫʛʣʝʚʦʜʠ) ʪʘ ʾʭ ʝʥʝʨʛʝʪʠʯʥʫ ʮʽʥʥʽʩʪʴ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʦʧʪʠʤʘʣʴʥʠʡ ʚʤʽʩʪ 

ʤʽʢʨʦʥʫʪʨʽʻʥʪʽʚ (ʤʽʢʨʦʝʣʝʤʝʥʪʠ, ʝʩʩʝʥʮʽʘʣʴʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, 

ʚʽʪʘʤʽʥʠ) [3]. 

 ʅʫʪʨʠʮʽʦʣʦʛʽʷ ʚʠʤʘʛʘʻ ʯʽʪʢʦʛʦ ʨʦʟʤʝʞʫʚʘʥʥʷ ʤʽʩʮʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʜʦʙʘʚʦʢ ʷʢ 

ʦʢʨʝʤʦʾ ʦʜʠʥʠʮʽ ʤʽʞ ʜʽʻʪʠʯʥʠʤʠ ʪʘ ʣʽʢʘʨʩʴʢʠʤʠ ʟʘʩʦʙʘʤʠ. ʗʢ ʙʫʜʴ-ʷʢʠʡ ʥʘʫʢʦʚʠʡ ʥʘʧʨʷʤʦʢ, 
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ʥʫʪʨʠʮʽʦʣʦʛʽʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʽʜʢʨʽʧʣʝʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ, ʥʘʫʢʦʚʦ-ʦʙʛʨʫʥʪʦʚʘʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʙʝʟʧʝʯʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʜʦʙʘʚʦʢ. 

ʆʩʢʽʣʴʢʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʘ ʧʨʦʜʫʢʮʽʷ ʨʝʘʣʽʟʫʻʪʴʩʷ ʙʝʟ ʨʝʮʝʧʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʙʫʜʴ-ʷʢʠʡ 

ʢʦʥʪʨʦʣʴ ʟʽ ʩʪʦʨʦʥʠ ʤʝʜʠʯʥʠʭ ʽ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʱʦʜʦ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʙʝʟʧʝʯʥʦʩʪʽ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʩʫʪʥʽʡ, ʩʧʦʞʠʚʘʯ ʩʘʤ ʚʠʟʥʘʯʘʻ ʜʦʮʽʣʴʥʽʩʪʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 

[4]. 

ʊʦʤʫ ʚʠʷʚʣʝʥʥʷ ʩʪʫʧʝʥʷ ʦʙʽʟʥʘʥʦʩʪʽ ʪʘ ʧʨʦʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʩʪʦʩʦʚʥʦ ʧʠʪʘʥʴ ʥʫʪʨʠʮʽʦʣʦʛʽʾ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ 

ʩʴʦʛʦʜʝʥʥʷ. ɺʤʽʣʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʫʪʨʠʮʝʚʪʠʢʽʚ ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʨʘʮʽʦʥʽʚ 

ʭʘʨʯʫʚʘʥʥʷ, ʩʧʨʠʷʪʠʤʝ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʽ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ, ʘ ʙʫʜʴ- ʢ̫ʝ ʥʘʫʢʦʚʦ 

ʥʝ ʦʙˇʨʫʥʪʦʚʘʥʝ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ. ʇʦʨʫʰʝʥʥʷ ʤʦʞʫʪʴ 

ʚʽʜʦʙʨʘʟʠʪʠʩʷ ʥʝ ʪʽʣʴʢʠ ʥʘ ʩʪʘʥʽ ʟʜʦʨʦʚôʷ, ʬʽʟʠʯʥʦʤʫ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʤʫ ʧʦʪʝʥʮʽʘʣʽ ʦʢʨʝʤʦʾ 

ʣʶʜʠʥʠ, ʘʣʝ ʡ ʥʘʮʽʾ ʟʘʛʘʣʦʤ. 
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ʈʦʟʨʦʙʢʘ ʩʢʣʘʜʫ ʽ ʪʝʭʥʦʣʦʛʽʾ ʛʝʣʶ ʟ ʩʫʭʠʤ ʝʢʩʪʨʘʢʪʦʤ ʩʫʤʘʭʫ ʢʦʨʦʪʢʦʚʦʣʦʩʦʛʦ 

ʌʝʜ̔ʥ ʈ.ʄ. 
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ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ, ʤ. ʃʴʚʽʚ,ʋʢʨʘʾʥʘ 
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ɿʘʧʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʘʨʦʜʦʥʪʘ ʽ ʜʦʩʽ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʪʦʤʘʪʦʣʦʛʽʾ. ɰʾ 

ʚʠʨʽʰʝʥʥʷ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʽʩʮʝʚʦʾ ʪʝʨʘʧʽʾ ʽ ʧʨʦʬʽʣʘʢʪʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʦʚʠʭ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʠʭ ʪʨʘʜʠʮʽʡʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. ʋʩʝ ʯʘʩʪʽʰʝ ʚ ʤʝʜʠʯʥʫ ʧʨʘʢʪʠʢʫ 

ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʝʬʝʢʪʠʚʥʽ ʪʘ ʙʝʟʧʝʯʥʽ ʬʽʪʦʧʨʝʧʘʨʘʪʠ ʟ ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʷʢʠʤ 

ʚʣʘʩʪʠʚʽ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʽ ʤ`ʷʢʽʩʪʴ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʜʽʾ, ʚʠʩʦʢʘ ʙʽʦʣʦʛʽʯʥʘ ʜʦʩʪʫʧʥʽʩʪʴ, 

ʥʠʟʴʢʘ ʪʦʢʩʠʯʥʽʩʪʴ, ʚʽʜʩʫʪʥʽʩʪʴ ʣʽʢʘʨʩʴʢʦʾ ʟʘʣʝʞʥʦʩʪʽ.  

ʉʝʨʝʜ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʚ ʋʢʨʘʾʥʽ ʚʽʜʦʤʘ ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʤ`ʷʢʠʭ 

ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ, ʟʦʢʨʝʤʘ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ  ʛʝʣʽʚ ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʬʽʪʦʧʨʝʧʘʨʘʪʠ. 

ʊʦʤʫ ʤʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʨʦʟʨʦʙʠʪʠ ʩʢʣʘʜ ʽ ʪʝʭʥʦʣʦʛʽʶ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʛʝʣʶ ʟ ʦʜʝʨʞʘʥʠʤ 

ʥʘʤʠ ʨʘʥʽʰʝ ʩʫʭʠʤ ʣʽʦʬʽʣʽʟʦʚʘʥʠʤ ʝʢʩʪʨʘʢʪʦʤ ʩʫʤʘʭʫ ʢʦʨʦʪʢʦʚʦʣʦʩʦʛʦ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ [1]. 

ʆʩʥʦʚʥʠʤ ʘʢʪʠʚʥʦ ʜʽʶʯʠʤ ʽʥʛʨʝʜʽʻʥʪʦʤ ʛʝʣʶ, ʚʠʙʨʘʥʦ ʩʫʭʠʡ ʣʽʦʬʽʣʽʟʦʚʘʥʠʡ ʝʢʩʪʨʘʢʪ 

ʣʠʩʪʷ ʩʫʤʘʭʫ ʢʦʨʦʪʢʦʚʦʣʦʩʦʛʦ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟʦʢʨʝʤʘ 

ʪʘʢʠʭ ʷʢ ʜʫʙʠʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʬʣʘʚʦʥʦʾʜʠ (ʢʚʝʨʮʝʪʠʥ, ʤʽʨʝʮʠʪʠʥ, ʢʝʤʧʬʝʨʦʣ), ʝʬʽʨʥʘ ʦʣʽʷ, 

ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ (ʛʘʣʦʚʘ, ʝʣʘʛʦʚʘ, ʢʘʚʦʚʘ, ʘʩʢʦʨʙʽʥʦʚʘ, ʷʥʪʘʨʥʘ, ʱʘʚʝʣʝʚʘ, ʣʠʤʦʥʥʘ), 

ʬʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ, ʧʦʣʽʩʘʭʘʨʠʜʠ, ʤʘʢʨʦʝʣʝʤʝʥʪʠ (K, Ca, Mg, Fe) ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʠ (Mn, Cu, 

Zn, Co, Cr, Al , Ba, V, Se, Ni, Sr, Cd, Pb, B). ɿʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʩʫʭʠʡ ʝʢʩʪʨʘʢʪ ʚʠʷʚʣʷʻ ʟʥʘʯʥʫ 

ʘʥʪʠʤʽʢʨʦʙʥʫ, ʧʨʦʪʠʟʘʧʘʣʴʥʫ, ʚôʷʞʫʯʫ, ʢʨʦʚʦʩʧʠʥʥʫ, ʽʥʪʝʨʬʝʨʦʥʽʥʜʫʢʫʶʯʫ ʘʢʪʠʚʥʽʩʪʴ[2]. 

ʆʜʥʘʢ ʚ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ ʚʽʥ ʤʦʞʝ ʯʘʩʪʢʦʚʦ ʧʦʛʣʠʥʘʪʠ ʚʦʣʦʛʫ ʟ ʧʦʚʽʪʨʷ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʡʦʛʦ ʟʚʦʣʦʞʝʥʥʷ, ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ, ʧʦʨʫʰʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ. ɼʣʷ ʫʩʫʥʝʥʥʷ 

ʮʴʦʛʦ ʥʝʜʦʣʽʢʫ ʥʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʪʘʙʽʣʴʥʫ ʽ ʨʘʮʽʦʥʘʣʴʥʫ ʤ̀ʷʢʫ ʣʽʢʘʨʩʴʢʫ ʬʦʨʤʫ ʛʝʣʴ 

[ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ 91666, ʄʇʂ ɸ61ʂ 6/00, ɸ61J 9/00, ɸ61ʈ 37/00; ʦʧʫʙʣ. 

10.07.2014, ɹʶʣ. ˉ 13] [3].  

ɺ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʩʢʣʘʜʫ ʽ ʪʝʭʥʦʣʦʛʽʾ ʛʝʣʶ ʚ ʷʢʦʩʪʽ ʛʝʣʝʫʪʚʦʨʶʚʘʯʽʚ ʚʠʚʯʘʣʠʩʴ 

ʥʘʩʪʫʧʥʽ ʛʽʜʨʦʬʽʣʴʥʽ ʦʩʥʦʚʠ: ʢʘʨʙʦʧʦʣ, ʘʝʨʦʩʠʣ, ʧʦʭʽʜʥʽ ʮʝʣʶʣʦʟʠ (ʤʝʪʠʣʮʝʣʶʣʦʟʘ, 

ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʶʣʦʟʘ, ʥʘʪʨʽʡʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʶʣʦʟʘ), ʘ ʪʘʢʦʞ ʜʦʧʦʤʽʞʥʽ ʨʝʯʦʚʠʥʠ ï 

ʧʨʦʧʽʣʝʥʛʣʽʢʦʣʴ, ʤʘʢʨʦʛʦʣ 400, ʛʣʽʮʝʨʠʥ. ɼʣʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʝʣʽʚ ʚʠʚʯʘʣʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ 

ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʛʽʜʥʦ ʟ ɼʌ ʋʢʨʘʾʥʠ. ɿʦʢʨʝʤʘ, ʢʦʥʪʨʦʣʶʚʘʣʠ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, 
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ʢʦʥʩʠʩʪʝʥʮʽʶ, ʦʜʥʦʨʽʜʥʽʩʪʴ, ʟʥʘʯʝʥʥʷ ʨʅ ʩʝʨʝʜʦʚʠʱʘ, ʩʪʘʙʽʣʴʥʽʩʪʴ ʚ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ 

ʧʨʦʪʷʛʦʤ 24 ʤʽʩʷʮʽʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 20-25Üʉ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ, ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ, ʙʽʦʬʘʨʤʘʮʝʚʪʠʯʥʠʭ, 

ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʝʣʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʤ ʙʫʚ 

ʛʝʣʴ ʥʘ ʦʩʥʦʚʽ ʤʝʪʠʣʮʝʣʶʣʦʟʠ ʽ ʥʘʪʨʽʡʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʶʣʦʟʠ. ɼʣʷ ʮʴʦʛʦ ʛʝʣʶ ʚʠʙʨʘʥʦ 

ʦʧʪʠʤʘʣʴʥʽ ʪʝʨʘʧʝʚʪʠʯʥʽ ʜʦʟʠ ʣʽʢʘʨʩʴʢʠʭ ʨʝʯʦʚʠʥ, ʢʽʣʴʢʦʩʪʽ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ, 

ʨʘʮʽʦʥʘʣʴʥʫ ʪʝʭʥʦʣʦʛʽʶ ʡʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ. ʊʝʭʥʦʣʦʛʽʷ ʛʝʣʶ 

ʥʘʩʪʫʧʥʘ: ʨʦʟʨʘʭʦʚʘʥʽ ʢʽʣʴʢʦʩʪʽ ʧʦʨʦʰʢʽʚ ʤʽʨʘʤʽʩʪʠʥʫ, ʚʽʪʘʤʽʥʫ ʉ, ʨʫʪʠʥʫ, ʩʫʭʦʛʦ 

ʣʽʦʬʽʣʽʟʦʚʘʥʦʛʦ ʝʢʩʪʨʘʢʪʫ ʣʠʩʪʷ ʩʫʤʘʭʫ ʢʦʨʦʪʢʦʚʦʣʦʩʦʛʦ ʧʦʜʨʽʙʥʶʶʪʴ ʢʦʞʝʥ ʦʢʨʝʤʦ ʜʦ 

ʨʦʟʤʽʨʽʚ ʯʘʩʪʠʥʦʢ 0,16 ʤʤ, ʘ ʧʦʪʽʤ ʟʤʽʰʫʶʪʴ. ʅʘʚʘʞʢʫ ʤʝʪʠʣʮʝʣʶʣʦʟʠ ʽ 

ʥʘʪʨʽʡʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʶʣʦʟʠ ʚʥʦʩʷʪʴ ʫ ʚʦʜʫ ʦʯʠʱʝʥʫ, ʧʦʧʝʨʝʜʥʴʦ ʥʘʛʨʽʪʫ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 

90-100ʦʉ. ʉʢʣʷʥʢʫ ʟ ʮʽʻʶ ʩʫʤʽʰʰʶ ʦʭʦʣʦʜʞʫʶʪʴ ʧʽʜ ʧʨʦʪʦʯʥʦ  ʁʚʦʜʦ ,ʁ ʧʨʠ ʧʝʨʝʤʽʰʫʚʘʥʥʽ 

ʜʦ ʧʦʚʥʦʛʦ ʨʦʟʯʠʥʝʥʥʷ. ɺ ʦʜʝʨʞʘʥʠʡ ʨʦʟʯʠʥ ʜʦʜʘʶʪʴ ʧʨʦʧʽʣʝʥʛʣʽʢʦʣʴ, ʯʘʩʪʠʥʘʤʠ ʩʫʤʽʰ 

ʨʦʟʪʝʨʪʠʭ ʧʦʨʦʰʢʽʚ, ʢʨʘʧʣʷʤʠ ʦʣʽʶ ʤôʷʪʠ ʧʝʨʮʝʚʦʾ ʽ ʛʦʤʦʛʝʥʽʟʫʶʪʴ 5-7 ʭʚʠʣʠʥ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʦʜʥʦʨʽʜʥʦʛʦ ʛʝʣʶ ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʢʦʣʴʦʨʫ, ʷʢʠʡ ʟʙʝʨʽʛʘʶʪʴ ʫ ʙʘʥʦʯʢʘʭ ʽʟ ʪʝʤʥʦʛʦ ʩʢʣʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʢʣʘʜ ʽ ʪʝʭʥʦʣʦʛʽʶ ʛʝʣ,ʁ ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ɼʌ 

ʋʢʨʘʾʥʠ ʟʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ɿʘʚʜʷʢʠ ʷʢʽʩʥʦʤʫ ʽ 

ʢʽʣʴʢʽʩʥʦʤʫ ʧʽʜʙʦʨʫ ʽʥʛʨʝʜʽʻʥʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʥʪʠʤʽʢʨʦʙʥʫ, ʧʨʦʪʠʟʘʧʘʣʴʥʫ, 

ʨʘʥʦʟʘʛʦʶʚʘʣʴʥʫ, ʢʘʧʽʣʷʨʦʟʤʽʮʥʶʚʘʣʴʥʫ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ, ʽʥʪʝʨʬʝʨʦʥʽʥʜʫʢʫʶʯʫ, ʘʢʪʠʚʥʽʩʪʴ, 

ʛʝʣɹ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʟʘʩʦʙʫ ʜʣʷ ʤʽʩʮʝʚʦʾ ʪʝʨʘʧʽʾ 

ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ. 
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ʇʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʟʘʧʘʣʴʥʠʭ ʪʘ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʤʘʻ 

ʚʘʞʣʠʚʝ ʤʝʜʠʯʥʝ ʪʘ ʩʦʮʽʘʣʴʥʝ ʟʥʘʯʝʥʥʷ. ʆʜʥʠʤ ʟ ʰʠʨʦʢʦ ʚʞʠʚʘʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ 

ʟʘʟʥʘʯʝʥʠʭ ʧʘʪʦʣʦʛʽʡ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʪʘ ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʥʘ 

ʾʭ ʦʩʥʦʚʽ. ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʫ Thymus L. (ʯʝʙʨʝʮʴ) ʨʦʜʠʥʠ 

Lamiaceae L. (ʷʩʥʦʪʢʦʚʽ), ʷʢʽ ʤʽʩʪʷʪʴ ʚʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ 

ʬʝʥʦʣʴʥʦʾ, ʪʝʨʧʝʥʦʚʦʾ ʪʘ ʬʣʘʚʦʥʦʾʜʥʦʾ ʧʨʠʨʦʜʠ, ʱʦ ʚʠʷʚʣʷʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʜʽʾ (ʧʨʦʪʠʟʘʧʘʣʴʥʫ, ʧʨʦʪʠʤʽʢʨʦʙʥʫ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʪʘ ʽʥ.) ʽ ʜʦʩʠʪʴ ʥʠʟʴʢʫ 

ʪʦʢʩʠʯʥʽʩʪʴ [1, 6, 8, 9]. ʈʽʜ ʥʘʣʽʯʫʻ ʧʦʥʘʜ 400 ʚʠʜʽʚ, ʟ ʷʢʠʭ ʫ ʬʣʦʨʽ ʋʢʨʘʾʥʠ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʜʦ 

50. ʏʝʙʨʝʮʴ ʟʚʠʯʘʡʥʠʡ (Thymus vulgaris L.) ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʋʢʨʘʾʥʠ, 

ɭʚʨʦʧʠ, ʄʘʣʦʾ ʪʘ ʉʝʨʝʜʥʴʦʾ ɸʟʽʾ, ʢʨʘʾʥʘʭ ʉʅɼ [3, 4, 5, 7]. ɽʬʽʨʥʽ ʦʣʽʾ ʽ ʝʢʩʪʨʘʢʪʠ ʟ ʪʨʘʚʠ 

ʚʠʜʽʚ ʨʦʜʫ Thymus L. ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʙʘʛʘʪʴʦʭ ʢʦʤʧʣʝʢʩʥʠʭ ʬʽʪʦʧʨʝʧʘʨʘʪʽʚ ʘʥʪʠʩʝʧʪʠʯʥʦʾ 

ʪʘ ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʜʽʾ: ñɸʣʪʘʣʝʢʩò, ñɸʥʪʠʩʝʧʪʠʥò, ñɹʨʦʥʭʽʢʫʤò, ñɹʨʦʥʭʽʧʨʝʪò, ñɺʽʪʘʣʧò, 

ñɻʝʨʙʽʦʥò, ñʄʝʣʨʦʟʫʤò, ñʄʝʥʪʦʢʣʘʨò, ñʇʝʢʪʦʨʘʣò, ñʇʝʨʪʫʩʠʥò, ñɸʥʽʪʦʩò, ñʇʽʥʦʩʦʣò, 

ñɽʬʢʘʤʦʥò ʪʘ ʽʥ. ʆʜʥʘʢ ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʧʦʪʨʘʧʣʷʶʪʴ ʜʦ ʋʢʨʘʾʥʠ ʟ-ʟʘ ʢʦʨʜʦʥʫ ʽ ʥʝ ʚʠʨʽʰʫʶʪʴ 

ʧʨʦʙʣʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʽʢʘʨʩʴʢʠʤʠ ʟʘʩʦʙʘʤʠ ʜʘʥʦʛʦ ʥʘʧʨʷʤʢʫ ʜʽʾ. ɺʦʜʥʦʯʘʩ, ʨʦʩʣʠʥʘ ʻ 

ʤʘʣʦʚʠʚʯʝʥʦʶ ʽ ʤʘʻ ʚʝʣʠʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʤʝʜʠʯʥʫ ʧʨʘʢʪʠʢʫ ʚ ʬʦʨʤʽ ʥʦʚʠʭ 

ʬʽʪʦʟʘʩʦʙʽʚ ʟ ʧʨʦʪʠʟʘʧʘʣʴʥʦʶ, ʧʨʦʪʠʤʽʢʨʦʙʥʦʶ ʜʽʻʶ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʨʦʟʨʦʙʢʘ ʤʘʟʽ ʟ 

ʝʬʽʨʥʦʶ ʦʣʽʻʶ ʯʝʙʨʝʮʶ ʟʚʠʯʘʡʥʦʛʦ ʬʣʦʨʠ ʋʢʨʘʾʥʠ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʾʾ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʜʽʾ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥʘʭ. ʈʦʩʣʠʥʥʫ ʩʠʨʦʚʠʥʫ (ʪʨʘʚʫ) ʟʘʛʦʪʦʚʣʝʥʦ ʫ ʨʽʟʥʠʭ 

ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʚ ʧʝʨʽʦʜ 2009ï2013 ʨʨ. (ʯʝʨʚʝʥʴ-ʞʦʚʪʝʥʴ), ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ɼʌʋ. 

ʅʘʢʦʧʠʯʝʥʥʷ ʝʬʽʨʥʦʾ ʦʣʽʾ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʛʽʜʨʦʜʠʩʪʠʣʷʮʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʢʦʧʠʯʝʥʥʷ ɽʆ ʩʢʣʘʜʘʣʦ ʜʦ 2,80 Ñ 0,03 %. ʄʝʪʦʜʦʤ ɻʈʍïʄʉ 

[2] ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʜʦ 34 ʨʝʯʦʚʠʥ. ʂʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ ɽʆ ʚʠʟʥʘʯʘʣʠ ʟʘ ʧʦʨʽʚʥʷʥʥʷʤ ʤʘʩ-

ʩʧʝʢʪʨʽʚ ʨʝʯʦʚʠʥ, ʧʨʠ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʤʫ ʨʦʟʜʽʣʝʥʥʽ ʚ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ, ʟ ʚʽʜʦʤʠʤʠ ʤʘʩ-

ʩʧʝʢʪʨʘʤʠ ʙʽʙʣʽʦʪʝʢʠ NIST02 (ʜʦ 174 000 ʨʝʯʦʚʠʥ). ʆʩʥʦʚʥʠʤʠ ʟ ʥʠʭ ʙʫʣʠ: ʧ-ʮʠʤʦʣ (27,64 Ñ 

2,11 %), ʪʠʤʦʣ (16,48 Ñ 1,55 %), ʢʘʤʬʦʨʘ (6,27 Ñ 0,61 %), ʣʽʥʘʣʦʦʣ (6,25 Ñ 0,60 %), ʢʘʨʚʘʢʨʦʣ 

(6,00 Ñ 0,67 %), ʙʦʨʥʝʦʣ (5,78 Ñ 0,54 %), ɔ-ʪʝʨʧʽʥʝʥ (4,34 Ñ 0,40 %), 1,8-ʮʠʥʝʦʣ (3,15 Ñ 0,30 %) 

[6]. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʛʦʪʫʚʘʣʠ 5 % ʤʘʟʴ ʟ ʝʬʽʨʥʦʶ ʦʣʽʻʶ ʯʝʙʨʝʮʶ ʟʚʠʯʘʡʥʦʛʦ ʥʘ 
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ʛʜ̔ʨʦʬʽʣʴʥʠʡ ʇɽʆ-ʦʩʥʦʚʽ (400:1500) (2:8), ʷʢʘ ʚ ʧʦʧʝʨʝʜʥʽʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʫ ʥʘʡʙʽʣʴʰʦʤʫ 

ʩʪʫʧʝʥʶ ʚʠʚʽʣʴʥʶʚʘʣʘ ʢʦʤʧʦʥʝʥʪʠ ʟ ʧʨʦʪʠʤʽʢʨʦʙʥʠʤʠ ʪʘ ʘʥʪʠʩʝʧʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʈʝʛʝʥʝʨʘʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ ʨʝʯʦʚʠʥ ʚʠʟʥʘʯʘʣʠ ʥʘ ʤʦʜʝʣʽ ʪʝʨʤʽʯʥʦʛʦ ʦʧʽʢʫ ʚ ʫʤʦʚʘʭ ʨʘʥʠ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʤʘʟʽ ʧʦʨʽʚʥʶʚʘʣʠ ʟ ʨʝʬʝʨʝʥʪ-ʧʨʝʧʘʨʘʪʦʤ ʤʘʟʟʶ ñɽʚʢʘʣʽʤʽʥò. ɺʩʪʘʥʦʚʣʝʥʦ 

ʧʨʦʪʠʦʧʽʢʦʚʫ, ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʚʠʨʘʞʝʥʫ ʚʠʩʦʢʫ 

ʧʨʦʪʠʛʨʠʙʢʦʚʫ ʜʽʶ ʥʘ ʰʪʘʤʠ: Candida albicans (ɸʊʉʉ-885653), Candida utilis (ʢʣʽʥʽʯ.), 

Candida albicans (ʢʣʽʥʽʯ.), ʤʽʢʩʪ-ʜʨʽʞʜʞʽ ˉ 1; ʙʘʢʪʝʨʽʦʩʪʘʪʠʯʥʫ ʜʽʶ ʥʘ ʰʪʘʤʠ ʙʘʢʪʝʨʽʡ 

Staphylococcus aureus (ɸʊʉʉ-25923), Staphylococcus ʨyogenes (ʢʣʽʥʽʯ.), ɽscherichia coli 

(ʢʣʽʥʽʯ.) ʪʘ Klebsiella pneumonium (ʢʣʽʥʽʯ.).  
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ɺʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʬʘʨʤʘʮʽʾ ʻ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ 

ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʚʠʜʽʚ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʷʢʽ ʚʠʷʚʣʷʶʪʴ ʚʠʨʘʞʝʥʫ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʪʘ ʤʘʶʪʴ ʜʦʩʪʘʪʥʶ ʩʠʨʦʚʠʥʥʫ ʙʘʟʫ. Pʽʜ ʧʦʜʦʨʦʞʥʠʢ (Plantago L.) ʨʦʜʠʥʠ ʧʦʜʦʨʦʞʥʠʢʦʚʽ 

(Plantaginaceae Juss.) ʥʘ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥ ʉʅɼ ʥʘʣʽʯʫʻ ʜʦ 43 ʚʠʜʽʚ, ʘ ʚ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ 

ʟʨʦʩʪʘʻ ʜʦ 18 ʨʦʩʣʠʥ [4]. ʈʦʩʣʠʥʥʘ ʩʠʨʦʚʠʥʘ Plantago major L. (ʧ. ʚʝʣʠʢʦʛʦ) ʪʘ P. lanceolata 

L. (ʧ. ʣʘʥʮʝʪʦʣʠʩʪʦʛʦ) ʪʘ ʬʽʪʦʧʨʝʧʘʨʘʪʠ ʥʘ ʾʭ ʦʩʥʦʚʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʷʢʦʩʪʽ 

ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ, ʨʘʥʦʟʘʛʦʶʶʯʠʭ ʪʘ ʧʨʦʪʠʚʠʨʘʟʢʦʚʠʭ ʟʘʩʦʙʽʚ. ʋ ʥʘʨʦʜʥʽʡ ʤʝʜʠʮʠʥʽ 

ʥʘʩʪʦʷʤʠ ʟ ʣʠʩʪʷ ʚʠʜʽʚ ʨʦʜʫ Plantago L. ʟʫʧʠʥʷʶʪʴ ʢʨʦʚʦʪʝʯʽ, ʣʽʢʫʶʪʴ ʜʠʟʝʥʪʝʨʽʶ, 

ʚʠʨʘʟʢʦʚʫ ʭʚʦʨʦʙʫ ʰʣʫʥʢʫ ʪʘ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ. ʈʦʩʣʠʥʥʘ ʩʠʨʦʚʠʥʘ ʚʠʜʽʚ ʨʦʜʫ 

Plantago L. ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʤʽʩʪʷʪʴ ɹɸʈ: ʚʽʪʘʤʽʥ ʂ1, ʽʨʠʜʦʾʜʠ, ʬʣʘʚʦʥʦʾʜʠ, ʛʽʜʨʦʢʩʠʢʦʨʠʯʥʽ 

ʢʠʩʣʦʪʠ, ʧʦʣʽʩʘʭʘʨʠʜʠ, ʜʫʙʠʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʘʤʽʥʦʢʠʩʣʦʪʠ, ʢʘʨʦʪʠʥʦʾʜʠ, ʘʩʢʦʨʙʽʥʦʚʫ 

ʢʠʩʣʦʪʫ, ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ, ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʠ [2, 4, 6, 7, 8]. ɯʩʥʫʻ ʙʘʛʘʪʦ ʩʧʦʩʦʙʽʚ 

ʦʪʨʠʤʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ ʽʟ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ: ʤʘʮʝʨʘʮʽʷ, ʧʝʨʢʦʣʷʮʽʷ, 

ʨʝʧʝʨʢʦʣʷʮʽʷ, ʝʢʩʪʨʘʛʫʚʘʥʥʷ. ɸʣʝ ʫ ʥʠʭ ʻ ʥʝʜʦʣʽʢʠ: ʝʥʝʨʛʦʟʘʪʨʘʪʥʽʩʪʴ, ʙʘʛʘʪʦʩʪʘʜʽʡʥʽʩʪʴ, 

ʜʦʚʛʦʪʨʠʚʘʣʽʩʪʴ, ʚʦʥʠ ʧʦʪʨʝʙʫʶʪʴ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɹɸʈ ʥʝʩʪʽʡʢʽ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ 

(ʤʽʢʨʦʙʥʘ, ʭʽʤʽʯʥʘ, ʪʝʨʤʦʜʠʥʘʤʽʯʥʘ ʥʝʩʪʽʡʢʽʩʪʴ) ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʨʦʛʠʭ 

ʨʝʘʢʪʠʚʽʚ, ʱʦ ʚʠʢʣʠʢʘʣʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ ʾʭ ʦʪʨʠʤʘʥʥʷ. ʆʪʨʠʤʘʥʥʷ 

ʣʽʦʬʽʣʴʥʠʭ ʝʢʩʪʨʘʢʪʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʚ ʘʩʝʧʪʠʯʥʠʭ ʫʤʦʚʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʙʣʽʤʘʮʽʡʥʦʛʦ 

ʩʫʰʽʥʥʷ ʩʧʠʨʪʦʚʠʭ ʚʠʪʷʛʽʚ ʟ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ (1:5) ʟ ʚʠʜʽʚ ʨʦʜʫ Plantago L. ʚ ʫʩʪʘʥʦʚʮʽ 

ʂʉ-30 (ʟʘʚʦʜ çʌʨʽʛʝʨʘè, ʏʝʭʽʷ). ʉʧʠʨʪʦʚʽ ʝʢʩʪʨʘʢʪʠ, ʚʠʛʦʪʦʚʣʷʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 

ʦʜʝʨʞʘʥʥʷ ʥʘʩʪʦʶ (ɼʌ ʍɯ), ʨʦʟʣʠʚʘʣʠ ʧʦ 200 ʤʣ ʫ ʩʢʣʷʥʽ ʬʣʘʢʦʥʠ ʻʤʥʽʩʪʶ 400 ʤʣ ʪʘ 

ʟʘʤʦʨʦʞʫʚʘʣʠ ʫ ʩʧʠʨʪʦʚʽʡ ʚʘʥʥʽ (t=45ÁC) ʧʨʦʪʷʛʦʤ 1 ʛʦʜʠʥʠ, ʧʦʩʪʽʡʥʦ ʦʙʝʨʪʘʶʯʠ ʥʘʚʢʦʣʦ 

ʦʩʽ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʬʣʘʢʦʥʠ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ 

ʧʦʣʦʞʝʥʥʽ ʧʽʜ ʢʫʪʦʤ 3ï5Áʉ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʪʨʘʧʣʷʥʥʷ ʚʠʪʷʛʫ ʥʘ ʛʦʨʣʝʯʢʦ ʬʣʘʢʦʥʫ. 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʤʦʨʦʞʫʚʘʥʥʷ, ʬʣʘʢʦʥʠ ʨʝʪʝʣʴʥʦ ʦʯʠʩʪʠʣʠ ʚʽʜ 

ʩʧʠʨʪʫ ʪʘ ʧʝʨʝʥʝʩʣʠ ʜʦ ʭʦʣʦʜʠʣʴʥʠʢʘ (t= ï35ÁC) ʜʣʷ çʟʘʛʘʨʪʦʚʫʚʘʥʥʷè (12 ʛʦʜ.). ʂʘʩʝʪʠ 

ʦʭʦʣʦʜʠʣʠ (t= ï35ÁC), ʟʘʧʦʚʥʠʣʠ ʬʣʘʢʦʥʘʤʠ ʟ ʟʘʤʦʨʦʞʝʥʠʤʠ ʚʠʪʷʛʘʤʠ. ɺ ʩʫʙʣʽʤʘʪʦʨʽ 

ʚʤʠʢʘʥʥʷʤ ʚʘʢʫʫʤʥʦʛʦ ʥʘʩʦʩʫ ʜʦʚʝʣʠ ʪʠʩʢ ʜʦ 60 Ñ 10 ʇʘ, ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʥʠʞʝʥʥʽ 
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