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ABOUT TECHNICALLY US EFUL PROPERTIES OF ESTERS ON THE BASE  

OF ALKYLAROMATIC  HYDROCARBONS 

 

ÉAbdullayeva M., Ph.D., Azerbaijan State University of Oil and Industry,  

Baku, Azerbaijan, mayaabdullayeva@hotmail.com 

ÉGasanov A., Dr. habil., Azerbaijan State University of Oil and Industry,  

Baku, Azerbaijan 

 

ʆ ʊɽʍʅʀʏɽʉʂʀ ʇʆʃɽɿʅʓʍ ʉɺʆʁʉʊɺɸʍ ʉʃʆɾʅʆɻʆ ʕʌʀʈɸ  

ʅɸ ʆʉʅʆɺɽ ɸʃʂʀʃɸʈʆʄɸʊʀʏɽʉʂʀʍ ʋɻʃɽɺʆɼʆʈʆɼʆɺ 

 

Éɸʙʜʫʣʣʘʝʚʘ ʄ. ʗ., ʢʘʥʜ. ʭʠʤ. ʥʘʫʢ, ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʥʝʬʪʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, mayaabdullayeva@hotmail.com 

Éɻʘʩʘʥʦʚ A. A., ʜ-ʨ ʭʠʤ. ʥʘʫʢ, ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʥʝʬʪʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

Abstract. Method obtaining of ecologically pure dielectric liquid of acetoxymethylïsecondary 

hexyloïxylol has been developed. Its electroïphysical properties allow considering it as perspective 

substitute of natural castor oil. Efficiency of acetoxylation stage of chlorine methylation products 

without prelaminar division has been shown. Carried out distillations at chlorinemethylation stage 

lead to the formation of significant amount of diarylalkanes and yield dielectric liquid is 72.27%. 

By involving of diarylalkanes into the acetoxylation stage, decomposition of chlorine methylate is 

prevented under the influence of high temperatures and yield of dielectric liquid increases up to 

87.7%. It has been determined that the reaction chlorine methylïsecondaryïhexylïoïxylol of 

interaction with sodium acetate in presence of triethylphenmethyl chloride proceeds in conditions of 

heterogenous interphase catalysis. The yield of the product obtained under heterogeneous catalysis 

conditions is 98% compared to the yield in the product medium in acetic acid 89.5%. 

The solidification temperature of the synthesized complex product was ī42 ÁC, which greatly 

exceeds the castor oil solidification temperature. 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʯʠʩʪʦʡ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʞʠʜʢʦʩʪʠ ʘʮʝʪʦʢʩʠʤʝʪʠʣïʚʪ.ʛʝʢʩʠʣïʦïʢʩʠʣʦʣʘ, ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʦʛʦ 

ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʛʦ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʟʘʤʝʥʠʪʝʣʴ ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʘʩʪʦʨʦʚʦʛʦ 

ʤʘʩʣʘ. ʇʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʘʜʠʠ ʘʮʝʪʦʢʩʠʣʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʭʣʦʨʤʝʪʠʣʠʨʦʚʘʥʠʷ 

ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʧʝʨʝʛʦʥʢʘ ʥʘ ʩʪʘʜʠʠ ʭʣʦʨʤʝʪʠʣʠʨʦʚʘʥʠʷ 

ʧʨʠʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʠʘʨʠʣʘʣʢʘʥʦʚ ʠ ʚʳʭʦʜ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʞʠʜʢʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 72,27%. ʇʨʠ ʚʦʚʣʝʯʝʥʠʠ ʜʠʘʨʠʣʘʣʢʘʥʦʚ ʚ ʩʪʘʜʠʶ ʘʮʝʪʦʢʩʠʣʠʨʦʚʘʥʠʷ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪʩʷ ʨʘʟʣʦʞʝʥʠʝ ʭʣʦʨʤʝʪʠʣʘʪʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʚʳʭʦʜ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ ʧʦʚʳʰʘʝʪʩʷ ʜʦ 87,7%. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʝʘʢʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʭʣʦʨʤʝʪʠʣïʚʪ.ʛʝʢʩʠʣïʦïʢʩʠʣʦʣʘ ʩ ʘʮʝʪʘʪʦʤ ʥʘʪʨʠʷ ʚ ʦïʢʩʠʣʦʣʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʪʨʠʵʪʠʣʙʝʥʟʠʣʭʣʦʨʠʜʘ ʧʨʦʪʝʢʘʝʪ ʚ ʫʩʣʦʚʠʷʭ ʛʝʪʝʨʦʛʝʥʥʦʛʦ ʤʝʞʬʘʟʥʦʛʦ ʢʘʪʘʣʠʟʘ. ɺʳʭʦʜ 

ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʫʩʣʦʚʠʷʭ ʛʝʪʝʨʦʛʝʥʥʦʛʦ ʢʘʪʘʣʠʟʘ ʩʦʩʪʘʚʣʷʝʪ 98% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʚʳʭʦʜʦʤ ʚ ʩʨʝʜʝ ʧʨʦʜʫʢʪʘ ʚ ʩʨʝʜʝ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ 89,5%. ʊʝʤʧʝʨʘʪʫʨʘ ʟʘʩʪʳʚʘʥʠʷ 
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ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʩʣʦʞʥʦʛʦ ʧʨʦʜʫʢʪʘ ʩʦʩʪʘʚʠʣʘ ī42 Áʉ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ 

ʪʝʤʧʝʨʘʪʫʨʫ ʟʘʩʪʳʚʘʥʠʷ ʢʘʩʪʦʨʦʚʦʛʦ ʤʘʩʣʘ. 

 

Keywords: alkylation, chlorine methylation, acetoxylation, dielectric liquid, castor oil. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʢʠʣʠʨʦʚʘʥʠʝ, ʭʣʦʨʤʝʪʠʣʠʨʦʚʘʥʠʝ, ʘʮʝʪʦʢʩʠʣʠʨʦʚʘʥʠʝ, 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʞʠʜʢʦʩʪʴ, ʢʘʩʪʦʨʦʚʦʝ ʤʘʩʣʦ. 

 

One of the problems of modern electrical engineering is to ensure the reliability of 

the operation of capacitors with electric field strengths exceeding 150-200MB.  

In severe pulse regimes, castor oil (CO) is used as liquid impregnation. However, the CO does 

not allow providing a resource of 104 chargeïdischarge pulses and reliability at the level of 0.95ï

0.99, because the current state standards do not regulate the dielectric parameters. Development of 

a substitute for natural castor oil, which is a universal impregnating liquid in capacitors, is an urgent 

problem of the electrical engineering industry. Castor oilïricinoleic acid triglyceride, despite 

the difficulty of purification and achieving the necessary thermal stability, is used in low voltage AC 

film capacitors in the USA, Japan, Italy and other countries [1ï3]. By chemical composition, CM is 

a high molecular organic substance, obtained from castor seeds, cultivated in the southern parts of 

Asia, America and Europe. The main way to extract oil from seeds is hot and cold pressing, as well 

as extraction. The composition of the oil includes is following: ricinoleic acid glycerides ð 80ï

95%, oleic 3ï9%, linoleic 2ï3%, and other unsaturated acids ð 3ï8%. The main share of 

glycerides of ricinoleic acid is its mono-, di-, and triglycerides, the quantitative content of which 

depends on the degree of maturation of the seeds [4]. Comparison of Russian and foreign CMs 

shows the advantage of imported CM as dielectric liquids. Taking into consideration CO is of 

vegetable origin, it becomes necessary to replace it with synthetic liquid. CO is used in power 

capacitors used in electric power industry, industrial electrical engineering and power electronics. In 

Table 1 the physical and electro-physical properties of the most promising esters used as dielectrics, 

in particular as impregnants for small capacitors [1ï2].  

 

Table 1. 

PHYSICAL AND ELECTROïPHYSICAL PROPERTIES  

OF THE MOST PERSPECTIVE ESTERS USED AS DIELECTRICS 
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Castor oil  0.96 1003 ī15 313 285 4.65 0.002 

Diïnïbutyl phthalate  1.04 16.3 ī35 340 171 6.30 0.0013 

Diïnïheptyl phthalate  0.98 32.5 ī40 360 224 5.2 0.002 

Diisooctylphthalate 12 0.98 53.0 ī46 229/0,6 kPa 221 5.0 0.005 

Di-2-ethylhexyl 

phthalate 

12 0.984 83.0 ī55 385 218 5.3 0.0009 

Diisononyl phthalate 12 ð 95 ī45 244ï252/0.7 kPa 222 4.66 0.0005 

Dihexylphthalate  ð 50 ī33 212/2ʢPʘ 243 4.08 0.01 

Diïtridecylphthalate 12 ð 230 ī37 285 /0.7ʢPʘ 243 4.08 0.01 
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Diï2ïethylheptylï

sebacynate 

 0.928 22.2 ð 256  130 4.0 0.001 

Diisodecyl phthalate  0.97 9.9 ī50 370 230* 4.56 0.003 

* for MartensïPensky. 

 

Synthesis of esters of organic acids large of increased molecules mass, as a rule is carried out 

on the basis of esterification reaction, which refers to classical. At the same time, the deficit of 

higher alcohols and their high cost, the reversibility of the esterification reaction and the arising 

difficulty the target product, separation present difficulties for its practical spread. In this 

connection, the reaction of esters synthesis based on much more accessible halogen derivatives may 

be of practical interest [5]. Such method synthesis of esters may also be preferable because 

the carboxylic acid salt is cheaper and more accessible than the acid itself. The advantages of 

the method include the irreversibility, simplicity and ease the target product, separation 

the possibility of working on ñanhydrous technologyò, which becomes particularly important of 

separation taking into consideration the high sensitivity of esters to water and the effect of 

hydrolysis on deterioration of the properties of electrical insulating materials.  

In connection with this, a three-stage synthesis of acetoxymethylïsec.hexylïoïxylene, which 

is of interest as a potential substitute for castor oil, was carried out. We made an attempt to 

synthesize the compounds with a shielded ester function based on o-xylene according to 

the scheme: 

 

 
 

Acetoxymethylïsec.hexylïoïxylene was synthesized on the basis of successive reactions of 

alkylation, chloromethylation of alkyl-substituted aromatic hydrocarbons of increased molecular 

weight, synthesis of esters by reaction of benzyl chlorides with sodium carboxylates. Is necessary to 

note some results related to the production of alkylbenzenes by alkylation with C5 ð and higher 

olefins. An analysis of the above list of published sources allows us to conclude that the regularities 

of alkylation reaction of aromatic hydrocarbons with higher olefins in a homogeneous catalyst 

system are weakly illuminated.  

It can be noted that in our specific case, we are talking about the synthesis of a dielectric 

liquid, which places high demands on the purity of the target product, since small impurities in it 

immediately reduce its practical value. It should be noted that in the publications reviewed, as a 

rule, processes for preparation of alkylaromatic hydrocarbons mixtures are described, and the 

problem of products synthesis for electrical purposes has not been solved. One can observe the 

general regularities of the chloroïmethylation reaction of monoalkyl derivatives of lower 

CH3 
CH2ʉl 

CH3 

CH3 CH3 

CH3 CH3 CH3 

CH3-CH-(CH2)3-CH3 CH3-CH-(CH2)3-CH3 CH3-CH-(CH2)3-CH3 

CH2OCOCH3 
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homologues of benzene with an increased molecular weight [6]. It was found that the high 

selectivity of ZnCl2 achieved in acetic acid solution is explained by the intermediate formation of 

the compound H2 (ZnCl2 (OCOCH3)2, which is the true catalyst of the reaction).  

The chloroalkylation products yield decreases with increasing side chain length of 

alkylaromatic hydrocarbons, thus requiring an increased catalyst consumption.  

In the electrophilic substitution reaction, to which the chloromethylation reaction relates, 

the solvent plays an important role. It is established that the reaction rate increases in the series: 

C2H5COOH <CH3COOH <CH3COSHÒHCOOH, which agrees with the fact that the acidity of the 

carbonium ion in the given acid sequence is increased. In the interphase processes of solid-liquid 

systems, tertiary amines, quaternary ammonium salts (HOA), crown ethers, crypts, linear 

polyesters, diamines; polyamines are used as catalysts [7]. A number of studies are devoted only to 

the reaction between benzyl chloride and potassium benzoate (or acetate). 

 

Experimental part 

During the synthesis of acetoxymethylïvoltïhexideïoïxylene, the reactive oïxylene and 

hexene-1 grades ñchemically pureò, paraïforms, acetic acid of the ñchemically pure for analysisò 

brand was used. Sodium acetate was pre-dried at 100 ÁC. Hydrogen chloride was received from 

hydrochloric acid, followed by drying over H2SO4. As the catalyst for the alkylation reaction, 

the first stage of the synthesis of the desired product, both anhydrous aluminum chloride, its dry 

hydrogen chloride promoted samples and solutions in nitromethane were tested: the catalyst solvent 

was pre-dried over calcined K2CO3 and distilled 92% sulfuric acid was also used. Zinc chloride, 

used as a catalyst for the chloromethylation reaction (second synthesis step), was pre-dried to 

a melted form and stored in a desiccator over sulfuric acid; before use, the catalyst pieces were 

quickly ground and loaded into a reactor. Reagents and solvents necessary for qualitative and 

quantitative determination of intermediate and final products of acetoxymethylïhexylïoïxyleneï

reactive synthesis have been used without additional treatment. Activated ɔïAl2O3 was used to dry 

the dielectric liquid from current-carrying impurities. The process for the preparation of 

acetoxymethylïsec.hexylïoïxylene as shown above consists of three stages: alkylation, 

chloromethylation and acetylation. Reactions were carried out on laboratory units with agitating 

devices. Alkylation of oïxylene with hexene-1 was carried out as follows. The calculated amount of 

o-xylene was loaded into the reaction flask and warmed to the desired temperature. The calculated 

amount of the catalyst under study was loaded. In the case of using the AlCl3 Ŀ CH3NO2 catalyst, 

the latter was prepared separately by dissolving small portions of AlCl3 in nitromethane at room 

temperature. When the reaction was carried out in the presence of an AlCl3 HC1 catalyst, 

the contents of the flask were saturated throughout the experiment with dry hydrogen chloride. 

Then, the required amount of hexene-1 was fed through the dropping funnel, with constant stirring, 

for the selected time. After completion of the hexene-1 feed, the reaction mass was further subjected 

to stirring for 30 minutes. At the end of the experiment, the reaction mixture was cooled to room 

temperature, followed by the separation of the catalyst. 

In the case of using aluminum chloride catalysts, the reaction mixture was washed with water 

to decompose it, and then neutralized with a 20% solution of Na2CO3, washed with distilled water. 

The separated catalyst was dried over freshly calcined calcium chloride and accelerated in distilled 

under vacuum. In the vacuum distillation process, fractions of unreacted reagents were selected, as 

well as the target of hexyl-o-xylene. The fractions were analyzed by gas-liquid chromatography. 

Chloromethylation of sec.hexylïoïxylene was carried out according to the procedure 

consisting in the following. A predetermined amount of hexylïoïxylene, freshly prepared 

anhydrous zinc chloride, perform and glacial acetic acid was charged into the reaction flask. After 
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the necessary temperature was established with intensive stirring, the calculated amount of 

hydrogen chloride dried over H2SO4 was started to flow for a predetermined time. To isolate the 

reaction mass from moist air, the side waste of the flask was connected to the sulfuric acid gate. 

The reaction was stopped by pouring the reaction mixture into cold water. The organic layer 

was extracted with benzene. The benzene extract was washed with water, a weak soda solution; 

after drying over K2CO3, benzene was distilled off, the catalyst was distilled and subjected to 

analysis. 

Acetoxylation of chloromethylïsec.hexylïoïxylene was carried out as follows. 

A predetermined amount of sodium acetate and acetic acid was charged into the reaction flask. 

The necessary temperature was set and, after dissolving CH3COONa, chloromethylïsec.hexylïoï

xylene, dropwise taken in some deficiency with respect to CH3COONa, was started, with vigorous 

stirring. After feeding the entire amount of chloromethylïsec.hexylïoïxylene, stirring was 

continued for one hour. The reaction mass was then cooled, decomposed with water; after 

neutralization with a 20% solution of soda, the acetoxylation product over K2CO3 was dried, 

distilled under vacuum and analyzed. 

Analysis of the initial raw material and reaction products was carried out by gasïliquid 

column chromatography. Chromatographic analysis of alkylation products was carried out on a 

Chrom-5 apparatus with a thermal conductivity detector with a sensitivity threshold of at least 3.10 

ð 3% (volume). The length of the column is 2 m, the inner diameter is 3ï4 mm. The stationary 

phase ApiezonïL applied on phytochrome (fraction 0.3ï0.5 mm). Carrier gas is helium, internal 

standardïnïdodecane. The temperature of the column is 180 ÁC, the evaporator is 300 ÁC, 

the current is 100 mA, the hydrogen carrier gas consumption is 30 ml/min. Chromatographic 

analysis of the products of chloromethylation of secondary hexylïoïxylene was carried out on 

a chromatograph LXM-8MD with temperature programming, a column 4 mm in diameter filled 

with a stationary phase of chromotone (0.1ï0.125 mm fraction) with an ApisezonïL 15% liquid 

phase applied and a silicone elastomer E-301 (1%); carrier gas-hydrogen, hydrogen feed rate of 30 

ml/min. The temperature in the column is 160 ÁC, the evaporator is 300 ÁC, the detector current is 

100 mA; nïdodecane was used as an internal standard. Chromatographic analysis of 

the acetoxylmethylation products was carried out on a Chromium-5 chromatograph with a flame 

ionization detector, a column length of 2 m, and an immobile ApeizonïL phase on an NïAW 

chromatograph. Carrier gas is hydrogen, hydrogen supply rate is 24 ml/min, air is 500 ml/min, 

nitrogen is 32 ml per minute; the column temperature is 200 ÁC. 

For carrying out multiserial analyzes of chloromethyl derivatives, they were converted into 

ethoxymethylïsubstituted boiling samples of the sample with KOH solution in ethanol. The value 

of the relative retention coefficient was determined by the formula: 

ist

sti

Sm

Sm
Ki

Ö

Ö
=

 

where mi ð is the mass of the component, r; mst ð is the mass of the standard, g; 

Si ð area of the peak of the component being determined, mm
2
; Sst ð peak area of the standard, 

mm
2
. 

The electrophysical and physicochemical properties of synthesized acetoxymethylïtïhexylï

oïxylene were determined by standard techniques after vacuum distillation and fine purification 

from currentïconducting impurities by the adsorption method on aluminum oxide. The dielectric 

dehydration plant was a one-liter flask with a tap for sampling and a glass stopper connected to 

a three-way valve. A liquid was placed in the flask and a pre-prepared alumina was added to it in 
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an amount of 10% of the weight of the liquid to be purified. To avoid undesirable contacts of 

the dielectric with air oxygen, the flask was filled with nitrogen, evacuated, then nitrogen was again 

fed through a threeïway valve. The liquid was mixed with alumina evenly. The closed flask was 

then disconnected from the vacuum pump and held for several hours at 90 ÁC. 

 

Results and discussion 

Table 2 presents the material balances of the processes of alkylation of oïxylene with hexene-

1 in the presence of various catalysts. The highest selectivity for the target product (secondary 

hexylïoïxylene) is observed when the catalysts AlCl3CH3NO2 are used, the conversion of 

the olefin is 100%. 

The synthesized sec.hexylïoïxylene had the following physicochemical parameters: Tboy.point 

104ï106ÁC/4 mm mercury column; Elemental composition C ð 88.21%, H ð 11.32%. (calculated 

elemental composition C ð 88.43%, H ð 11.58%). Found: Microscopy ð 188; ʄRfound ð 61.9; 

MR calcul. ð 61.8. 
 

Table 2. 

THE MATERIAL BALANCE OF THE PROCESS OF ALKYLATION  

OF O-XYLENE WITH HEXENE-1 IN THE PRESENCE OF VARIOUS CATALYSTS 

 

 

 ̄

 

Raw materials, products, indices 

Catalyst 

H2SO4 AlCl3 AlCl3ȚCH3NO2 AlCl3ȚHCl 

Taken 

1 oïxylene, g 318 318 318 318 

2 hexene-1, g 42 42 42 42 

3 aluminum chloride, g ð 10 ð 6.7 

4 92% H2SO4, g 12,5 ð ð ð 

5 nitromethane, g ð ð 28 ð 

 Total, g 372.5 370 398 366.7 

 Received 

6 oïxylene, g 258 271 275 282.8 

7 hexene-1, g ð ð ð ð 

8 aluminum chloride, g ð 7.2 9.1 5.2 

9  92% H2SO4, g 5.4 ð ð ð 

10 nitromethane, g ð ð 26 ð 

11 sec.hexylïoïxylene, g 64 57 82 71.25 

12 polyïalkylïoïxylenes, g 21.3 28.8 2.4 6.2 

13 losses, g 23.7 6.0 3.5 2.0 

14 total, g 372.5 370 398 366.7 

15 Olefin conversion, % wt. 100 100 100 100 

16 Selectivity for sec.hexylïoïxylene, % wt. 67.4 56.8 86.2 75 

17 Temperature, Áʉ 20 25 50 50 

18 o-xylene: hexene-1, mol / mol 6 6 6 6 

19 catalyst: hexene-1, mol / mol 0.20 0.15 0.15 0.15 

20 reaction time, hour 6.0 4.0 3.0 2.0 

 

Of various modifications of the chloromethylation reaction, we have settled on the procedure 

for it carrying out in a solution of acetic acid in the presence catalyst of zinc chloride as a highly 

effective and selective system, applied to alkylaromatic substrates of increased molecular weight. 

With the help of highly reactive monochloromethylïalkylïoïxylenes, highly branched radicals can 
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be introduced into other compounds, shielding adjacent functional groups, which can reduce the 

sensitivity of shielded functions to undesirable effects of reagents or the acidic and basic media. In 

this connection, the process of monochloromethylation of alkyl-o-xylene with increased molecular 

weight was studied. For the start of the process, the moment of introduction into the reactor at the 

reaction temperature of the whole portion of the paraform was taken. Chromomethylate samples 

taken at regular intervals were analyzed by gasïliquid chromatography. In order to obtain 

acetoxymethylïsec.hexylïoïxylene, two modifications of the acetoxylation reaction were 

investigated (Table 3). 
 

Table 3. 

THE MATERIAL BALANCE OF THE PRODUCTION  

OF ACETOXYMETHYLïSEC.HEXYLïOïXYLENE 

 

Name of 

compound 

In the medium acetic acid 
In the conditions of interphase 

catalysis 
Process indices 

taken received taken received yield, % 

specific 

productivity, 

mol / l, hour 

g
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le
 

g
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c
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s
is 

ʉ6H5(CH3)2(iso-

C6H13)CH2Cl 

119.25 0.5 11.92 0.05 119.25 0.5 3.7 0.016     

CH3COONa 41 0.5 4.1 0.05 41 0.5 1.4 0.02     

CH3COOH 100 1.67 82 1.00 ð ð ð ð 89.5 96 0.18 0.38 

0-C6H4(CH3)2 ð ð ð ð 100 0.94 94.7 0.92     

[(C2H5)3NCH2C6

H5]Cl
ī
 

ð ð ð ð 1 0.04 0.8 0.0035     

C6H2(CH3)2(isoC6

H13)CH2OCOCH5 

ð ð 118 0.45 ð ð 125.5 0.48     

NaCl ð ð 26.35 0.45 ð ð 28.24 0.48     

Losses ð ð 18.55 ð ð ð 6.91      

Total: 260.25  160.25 ð 261.25  261.25      

 

The non-catalytic reaction of the reaction of chloromethylïsec.hexylïoïxylene with sodium 

acetate was carried out in a solution of acetic acid. Catalytic acetoxylation was carried out in oï

xylene in the presence of trimethylbenzylammonium chloride ð the MakoshiïTEBH catalyst. 

The reaction carried out in the solution of oïxylene can be attributed to interfacial processes 

in the liquidïsolid system, since in the temperature range studied 100ï130 ÁC, sodium acetate is 

only partially soluble in oïxylene. I also wanted to mention a simple but effective method of 

acetoxylation, the essence of which is as follows. In the second stage, in addition to chloromethylï

sec.hexylïoïxylene, byproducts are formed-diarylmethanes (RAr) 2CH2 and hydrogen chloride is 

released as a result of the chloromethyl derivatives having a mobile chlorine atom undergoing 

a partial conversion by reaction: 

RArCH2Cl + RArH Ÿ (RAr) 2CH2 + HCl 
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Distillation is carried out to separate the chloromethylate from the diarylalkanes. At the same 

time, due to the influence of high temperatures, the rate of the side reaction increases, the amount of 

by-product increases and the amount of chloromethylate, the desired intermediate, decreases, which 

lead to decrease in the yield of dielectric liquid. As a result of the conducted studies, it was shown 

that the separation of diarylalkanes does not require the rectification after the chloromethylation 

stage. Diarylalkanes are involved together with the desired intermediate product into the third stage, 

without being converted and having no effect on the course of the acetoxylation reaction. After 

the third stage, the reaction mixture is distilled to separate the dielectric liquid from 

the diarylalkanes. Thus, the sequence of technological operations is changed, allowing to reduce 

the decomposition of the main intermediate product ð chloromethylate and, thereby, to increase 

the yield of the target product (Table 4). The synthesis of the ester is carried out as follows: the first 

stage of alkylation of o-xylene with hexene-1 is carried out in the presence of a solution of 

aluminum chloride in nitromethane at 500 ÁC for two hours and a mole ratio of reactants: oïxylene: 

hexene-1: aluminum chloride: nitromethane = 5:1:0.15:0.45. 
 

Table 4. 

DEPENDENCE OF MATERIAL BALANCES OF INDIVIDUAL STAGES OF PRODUCTION  

OF A SUBSTITUTE FOR CASTOR OIL ð A SEQUENCE OF TECHNOLOGICAL OPERATIONS 

 

Alkylation Chloromethylation Acetoxylation 

component 

name 

% of 

mass 

g component 

name 

% of 

mass 

 g component name % of 

mass 

g 

With distillation in stage III 

ʉ6H4(CH3)2 61.8 790 RArH 22.5 109 (RAr)2ʉH2 3.54 21 

Oligomers 3.13 40 (CH2O)n 2.9 14 RArH 18.40 109 

CH3NO2 5.06 68.7 R(Ar)2CH2 4.33 21 (CH2O)n 2.36 14 

RArH 30 380 H2O 4.87 23.7 H2O 4.0 23.7 

   RArCH2Cl 65.4 317.6 CH3COONa 

NaCl 

RArCH2OCOCH3 

2.0 

10.8 

58.9 

12 

64 

349 

Without distillation in stage II 

ʉ6H4(CH3)2 61.8 790 RArH 22.5 91 CH3COONa 8.53 32 

Oligomers 3.13 40 (CH2O)n 2.9 21 NaCl 14.67 55 

CH3NO2 5.06 68.7 R(Ar)2CH2 4.33 83 RArCH2OCOCH3 76.8 288 

RArH 30 380 H2O 

RArCH2Cl 

4.87 

65.4 

20.12 

262.2 

   

 

After washing and neutralizing with 20% sodium carbonate solution, the reaction mixture is 

distilled to separate the alkylate from unreacted oïxylene and the products of the polymerization of 

hexane-1. Alkylate boils out at 102ï104 ÁC / 3 mm. In the second stage, a mixture of paraform and 

dry gaseous hydrogen chloride in the presence of zinc chloride in glacial acetic acid for 4 hours at 

600 ÁC is used to prepare chloromethylïhexylïoïxylene on the obtained hexïoïxylene. 

Molar Ratio of Reactants: alkylate: paraform: chloride zinc = 1:0.6:0.22. The hydrogen 

chloride feed rate is 100 ml/min. After separation of the organic layer, washing and neutralization 

with 20% sodium hydrogen carbonate solution and drying are followed. 

The third stage of acetylation of chloromethylïtïhexylïoïxylene is carried out with acetic 

acid sodium in acetic acid for 5 hours at 120 ÁC. The reaction mixture was washed, neutralized with 

20% sodium hydrogen carbonate solution, dried, distilled in vacuum to separate from unreacted 

alkylate and diarylalkanes. The fraction 160ï165 ÁC/4 mm mercury Colum was taken. 
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As can be seen from Table 4, the distillation in the chloromethylation stugep leads to 

the formation of a significant amount of diarylalkanes and the yield of the dielectric liquid is 72.3%. 

When diarylalkanes are involved in the acetoxylation stuge, the decomposition of chloromethylate 

is prevented under the influence of high temperatures and the yield of the dielectric liquid is 

increased to 87.7%. In Table 5 for comparative evaluation, material balances and dielectric liquid 

outlets calculated to convert alkylate during distillation in the second and third stages, respectively, 

are presented. In Table 6 compares the electrophysical characteristics of castor oil and 

acetoxymethylïsec.hexylïoïxylene. The traditional solvent used in this process, acetic acid serves 

as a homogenizer of the system, which facilitates warming, speeds up the reaction. 
 

Table 5. 

MATERIAL BALANCE OF RECEIVED CASTOR OIL SUBSTITUTE 

 

Alkylation Chloromethylation Acetoxylation 

component 

name 

ta-

ken, 

g 

recei-

ved, g 

component name ta-

ken, 

g 

recei-

ved, g 

component name ta-

ken, 

g 

recei-

ved, g 

ʉ6H4(CH3)2 318 262 RArH 80.75 23.35 RArH 23.35 20 

ʉ6H12 42 ð (CH2O)n 13.7 3.6 R(Ar)2CH2 4.22 3 

AlCl 3 20 1.65 HCl 25.12 9.81 RArCH2Cl 60.7 ð 

CH3NO2 27.45 25 ZnCl2 13.8 12.2 CH3COONa 28.6 6.8 

dialkylbenzenes  10.24 CH3COOH 100 85 CH3COOH 100 92 

RArH  80.75 H2O ð 4.85 RArCH2OCOCH3 ð 69.0 

losses  10.76 R(Ar)2CH2 

RArCH2Cl 

ð 4.22 

60.7 

NaCl  14.9 

alkylate yield  % 85.0 losses 

The yield of 

chlomethylate on 

converted 

alkylbenzene, % 

 24.3 

84.0 

losses 

The yield of 

chloromethylate, 

%  

The yield on the 

taken olefin, % 

The yield of the 

converted olefin, 

% 

 3.8 

92.0 

 

 

51.0 

 

51.0 

 

Table 6. 

COMPARATIVE CHARACTERISTICS OF THE ELECTROPHYSICAL PROPERTIES  

OF CASTOR OIL AND ACETOXYMETHYLïSEC.HEXYLïOïXYLENE 

 

Indices Castor oil Acetoxymethylïsec.hexylïoïxylene 

Boiling point, Áʉ 313 335ï340 

Degree of refraction 1.475 1.5032 

Sodification point, Áʉ ī15 ī42 

Flashpoint, Áʉ 285 162 

Density, kg/sm
3 
 0.960 0.965 

The dielectric constant: 

by room temperature 

by 90 Áʉ, after 30 minutes 

by 90 ÁC, after 48 hours 

 

4.65 

 

 

4.5 

4.3 

4.3 

 The loss tangent of a dielectric 

by 90
 
Áʉ, after 30 minutes 

by 90 ÁC, after 48 hours 

0.002 

ð 

ð 

0.002 

0.026 

0.022 
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Conclusions 

Thus, it can be considered that the most expedient method for carrying out the third stage of 

receives the dielectric liquid of acetoxymethylïsec.hexylïoïxylene is acetylation in the presence of 

an interfacial catalyst, triethylïbenzyl ammonium chloride, a Makoshi catalyst in an oïxylene 

medium. Electrophysical indices of liquid acetoxymethylïsec.hexylïoïxylene, obtained by 

technology with distillation of the reaction mixture in the chloromethylation stage and by 

technology with distillation in the acetoxylation stage, do not change. By carrying out the reaction 

under the conditions of interphase catalysis, it is possible to increase the yield of the key product, 

eliminate acidic waste (recycle o-xylene recycles), abandon the use of sufficiently scarce acetic 

acid, and increase the specific productivity of the reactor. The received product obtained is not 

inferior to the electro physical characteristics of a standard dielectric liquid. 
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ALLERGENIC POLLEN AS  AN INDICATOR OF CLIM ATE CHANGE  
 

Éʂobzar V., SPIN-code: 4669-6355; ORCID: 0000-0001-9910-0148, Dr. habil., 

 Kyrgyz-Russian Slavic University B. N. Yeltsin,  

Bishkek, Kyrgyzstan, kobzarvn@yandex.ru 
 

ɸʥʥʦʪʘʮʠʷ. ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚʦʟʜʫʭʘ, 

ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʞʠʟʥʠ ʙʦʣʴʥʳʭ ʧʦʣʣʠʥʦʟʦʤ. ʇʦʩʢʦʣʴʢʫ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ ʠ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚʦʟʜʫʭʘ ʯʘʩʪʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ, 

ʫʩʠʣʝʥʥʳʡ IgEïʦʧʦʩʨʝʜʦʚʘʥʥʳʡ ʦʪʚʝʪ ʥʘ ʘʵʨʦʘʣʣʝʨʛʝʥʳ ʠ ʫʩʠʣʝʥʥʦʝ ʚʦʩʧʘʣʝʥʠʝ 

ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʚʦʟʨʘʩʪʘʶʱʫʶ ʯʘʩʪʦʪʫ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʚʢʣʶʯʘʷ ʙʨʦʥʭʠʘʣʴʥʫʶ ʘʩʪʤʫ. ɺ ʨʘʟʥʳʝ ʛʦʜʳ ʪʘʢʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʢʘʢ 

ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʦʩʘʜʢʠ ʤʦʛʫʪ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʘʵʨʦʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ. ʉ ʫʯʝʪʦʤ 

ʫʢʘʟʘʥʥʦʛʦ, ʮʝʣʴ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘ ʜʠʥʘʤʠʢʫ ʩʦʜʝʨʞʘʥʠʷ ʧʳʣʴʮʳ ʨʘʩʪʝʥʠʡ ʚ ʚʦʟʜʫʭʝ ʠ ʝʝ 

ʤʦʜʠʬʠʢʘʮʠʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʝʩʥʦʡ ʚ ʛ. ɹʠʰʢʝʢ ʙʣʘʛʦʧʨʠʷʪʩʪʚʦʚʘʣʦ ʠʥʪʝʥʩʠʚʥʦʤʫ ʧʳʣʴʮʝʚʘʥʠʶ ʜʨʝʚʝʩʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʳʭ, ʘ ʦʩʝʥʴʶ ð ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ. ʆʩʘʜʢʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʨʝʟʢʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʣʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ, ʙʣʘʛʦʜʘʨʷ ʬʨʘʛʤʝʥʪʘʮʠʠ, ʨʘʩʧʘʜʫ 

ʥʘʪʠʚʥʦʡ ʧʳʣʴʮʳ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʬʨʘʛʤʝʥʪʳ. ɿʘʛʨʷʟʥʠʪʝʣʠ ʚʦʟʜʫʭʘ ʚʣʠʷʣʠ ʢʘʢ 

ʧʦʣʦʞʠʪʝʣʴʥʦ (ʧʳʣʴ, ʙʝʥʟïʘïʧʠʨʝʥ) ʥʘ ʜʠʥʘʤʠʢʫ ʩʦʜʝʨʞʘʥʠʷ ʧʳʣʴʮʳ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ 

(SO2, NO2, CO). ɺ ʘʵʨʦʧʘʣʠʥʦʣʦʛʠʯʝʩʢʦʤ ʩʧʝʢʪʨʝ ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʧʦʣʠʤʦʨʬʥʳʭ, 

ʪʝʨʘʪʦʤʦʨʬʥʳʭ, ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʠ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ 

ʟʣʘʢʦʚʳʭ ʠ ʩʦʨʥʳʭ ʪʨʘʚ, ʯʪʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʪʷʞʝʣʝʥʠʶ ʪʝʯʝʥʠʷ 

ʧʦʣʣʠʥʦʟʘ ʠ ʨʘʟʚʠʪʠʶ ʩʠʤʧʪʦʤʦʚ ʧʳʣʴʮʝʚʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʣʫʞʘʪ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʣʫʞʙʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʳʣʴʮʳ, ʝʛʦ 

ʚʢʣʶʯʝʥʠʷ ʚ ʛʣʦʙʘʣʴʥʫʶ ʤʠʨʦʚʫʶ ʩʝʪʴ ʠ ʫʯʝʪʘ ʘʣʣʝʨʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʜʨʝʚʝʩʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʧʨʠ ʦʟʝʣʝʥʝʥʠʠ ʛʦʨʦʜʦʚ ʨʝʩʧʫʙʣʠʢʠ. 
 

Abstract. Climate change, combined with exposure to air pollutants, can adversely affect 

the quality of life of patients with pollinosis. Meteorological factors such as temperature and 

precipitation can correct the aeropalynological prognosis in different years. With this in mind, 

the purpose of this article was to study the influence of meteorological factors and pollutants on 

the dynamics of the pollen content of plants in the air and its modifications associated with climate 

change. It was established that the temperature increase in the spring in Bishkek favored intensive 

pollinating of trees and shrubs, and in the fall ð of weeds. Precipitation and relative humidity 

dramatically negatively affected the pollen content, due to fragmentation, the disintegration of 

native pollen into smaller fragments. Air pollutants influenced both positively (dust, benzïaï

pyrene) on the dynamics of the pollen content, and negatively (SO2, NO2, CO). The number of 
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polymorphic, teratomorphic, deformed and fragmented pollen grains, especially of grass and weeds, 

has increased in the aeropatinological spectrum, which in the future will contribute to the weighting 

of pollinosis and the development of symptoms of pollen asthma. The obtained results serve as 

the basis for creating a regional pollen monitoring service, its inclusion in the global network and 

taking into account the allergenic properties of trees and shrubs when greening cities in the republic. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʪʝʤʧʝʨʘʪʫʨʘ, ʦʩʘʜʢʠ, ʟʘʛʨʷʟʥʠʪʝʣʠ, ʧʳʣʴʮʘ 

ʨʘʩʪʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʧʦʣʠʤʦʨʬʥʳʝ ʠ ʪʝʨʘʪʦʤʦʨʬʥʳʝ 

ʬʦʨʤʳ ʧʳʣʴʮʳ. 
 

Keywords: climate change, temperature, precipitation, pollutants, plant pollen, quantitative 

and taxonomic composition, polymorphic and teratomorphic forms of pollen. 
 

ʉʦʚʨʝʤʝʥʥʳʡ ʢʣʠʤʘʪ ʠ ʝʛʦ ʠʟʤʝʥʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʧʨʦʜʫʢʮʠʶ ʧʳʣʴʮʳ, ʝʝ 

ʫʨʦʚʥʠ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʪʘʢʞʝ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʘʪʤʦʩʬʝʨʝ. ɺ ʨʘʟʥʳʝ ʛʦʜʳ ʪʘʢʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ 

ʠ ʦʩʘʜʢʠ ʤʦʛʫʪ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʘʵʨʦʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ. ɽʩʣʠ ʧʳʣʴʮʝʦʙʨʘʟʦʚʘʥʠʝ 

ʘʣʣʝʨʛʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘʯʥʝʪʩʷ ʚʝʩʥʦʡ ʨʘʥʴʰʝ, ʪʦ ʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ 

ʫʚʝʣʠʯʝʥʠʶ, ʚ ʦʪʚʝʪ ʥʘ ʵʪʦ ʚʳʨʘʩʪʝʪ ʯʠʩʣʦ ʙʦʣʴʥʳʭ ʧʦʣʣʠʥʦʟʦʤ, ʪʷʞʝʩʪʴ ʠʭ ʩʠʤʧʪʦʤʘʪʠʢʠ, ʘ 

ʪʘʢʞʝ ʩʥʠʟʠʪʩʷ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʰʝʜʰʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʧʦʚʣʠʷʝʪ ʥʘ ʘʣʣʝʨʛʠʶ ʢ ʧʳʣʴʮʝ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 1) ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʝʩʥʦʡ ʚʳʟʦʚʫʪ ʙʦʣʝʝ ʨʘʥʥʝʝ ʮʚʝʪʝʥʠʝ ʫ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʘ 

ʧʦʚʳʰʝʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʩʝʥʴʶ ʧʨʦʜʣʷʪ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʜʣʷ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʧʦʣʳʥʴ, ʘʤʙʨʦʟʠʷ ʠ ʣʝʙʝʜʘ; 2) ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʆ2 ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʧʳʣʴʮʝʧʨʦʜʫʢʮʠʠ ʘʣʣʝʨʛʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʪ. ʝ. ʙʦʣʴʰʝ ʉʆ2  ʙʦʣʴʰʝ ʧʳʣʴʮʳ [1, ʩ. 

668; 2. ʩ. 139]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ English P. B. ʩ ʩʦʘʚʪ. [3, c. 1673] ʦʪʤʝʪʠʣʠ ʧʳʣʴʮʫ ʢʘʢ ʦʜʥʫ ʠʟ ʰʝʩʪʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʚʣʠʷʶʱʠʭ ʥʘ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ ʚ ʉʐɸ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ 

ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʥʘ ʜʠʥʘʤʠʢʫ ʩʦʜʝʨʞʘʥʠʷ ʧʳʣʴʮʳ ʨʘʩʪʝʥʠʡ ʚ ʚʦʟʜʫʭʝ ʠ ʝʝ ʤʦʜʠʬʠʢʘʮʠʠ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ. 
 

ʄʘʪʝʨʠʘʣʘ ʠ ʤʝʪʦʜʳ 

ɸʵʨʦʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʛ. ɹʠʰʢʝʢʝ (ʌʨʫʥʟʝ) ʚʝʣʠʩʴ ʩ 1982 ʧʦ 2013 ʛʛ. 

ʩʪʘʥʜʘʨʪʥʳʤ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ ʧʦʤʦʱʴʶ ʣʦʚʫʰʝʢ ɼʶʨʘʤʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʦʧʪʠʤʘʣʴʥʦʡ ʚʳʩʦʪʝ 15ï25 ʤ ʚ ʛʦʨʦʜʩʢʦʡ ʟʦʥʝ. ʄʘʪʨʠʮʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ 

ʧʦʣʫʯʝʥʳ ʧʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʧʳʣʴʮʳ 

ʨʘʩʪʝʥʠʡ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦʚʝʨʭʥʦʩʪʴ 

ʵʢʟʠʥʳ ʥʘʪʠʚʥʦʡ ʠ ʪʝʨʘʪʦʤʦʨʬʥʦʡ ʧʳʣʴʮʳ ʠʟʫʯʝʥʘ ʩ ʧʦʤʦʱʴʶ ʩʢʘʥʠʨʫʶʱʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʤʠʢʨʦʩʢʦʧʘ (ʉʕʄ) ï HitaschiïSï405A.  
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʨʘʤʢʘʭ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ ʢʦʥʮʝʧʮʠʠ ʩʫʤʤʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ɻ ʬʬʝʢʪʳ ʚʣʠʷʥʠʷ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʟʘʛʨʷʟʥʝʥʠʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʧʳʣʴʮʫ ʨʘʩʪʝʥʠʡ [4, ʩ. 161; 5, 

ʩ. 3006; 6, ʩ. 31]:  

1. ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʯʘʣʘ 

ʧʳʣʴʮʝʧʨʦʜʫʢʮʠʠ; 

2. ʙʦʣʝʝ ʨʘʥʥʝʝ ʩʨʦʢʠ ʠ ʫʜʣʠʥʝʥʠʝ ʩʝʟʦʥʘ ʧʳʣʴʮʝʚʘʥʠʷ; 

3. ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʳʣʴʮʳ ʘʣʣʝʨʛʝʥʥʳʭ 

http://www.bulletennauki.com/
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ʨʘʩʪʝʥʠʡ ʚ ʚʦʟʜʫʭʝ ʨʝʛʠʦʥʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʛʦʨʦʜʘʭ ʠ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʚ ʛʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ; 

4. ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʬʦʨʤʳ: ʧʦʣʠʤʦʨʥʳʝ (ʛʠʛʘʥʪʠʟʤ ʠ ʥʘʥʠʟʤ ʧʳʣʴʮʳ) ʠ 

ʪʝʨʘʪʦʤʦʨʬʥʳʝ (ʧʘʪʦʣʦʛʠʯʝʩʢʠ ʨʘʟʚʠʪʳʝ) ʬʦʨʤʳ, ʜʝʬʦʨʤʘʮʠʷ, ʬʨʘʛʤʝʥʪʘʮʠʷ ʧʳʣʴʮʝʚʦʛʦ 

ʟʝʨʥʘ, ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʘʣʣʝʨʛʝʥʥʳʭ ʙʝʣʢʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʧʳʣʴʮʝ (ʈʠʩʫʥʦʢ 1ï2); 

5. ʠʟʤʝʥʝʥʠʝ ʚ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʳʣʴʮʳ, ʪ.ʝ. ʪʨʘʥʩʧʦʨʪ ʧʳʣʴʮʳ 

ʨʘʩʪʝʥʠʡ ʥʘ ʜʘʣʴʥʠʝ ʨʘʩʩʪʦʷʥʠʷ; 

6. ʧʦʷʚʣʝʥʠʝ ʚ ʨʝʛʠʦʥʘʭ, ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ ʥʦʚʳʭ ʚʠʜʦʚ ʘʣʣʝʨʛʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʪ. ʝ. 

ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ.  
 

  
ʈʠʩʫʥʦʢ 1ï2. ʇʳʣʴʮʘ ʝʞʠ ʩʙʦʨʥʦʡ: ʚ ʚʳʙʦʨʢʝ ʚʠʜʥʳ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ ʠ ʪʝʨʘʪʦʤʦʨʬʥʳʝ 

ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ (ʫʚʝʣʠʯʝʥʠʝ ʉʕʄ ³ 1 000). ʊʝʨʘʪʦʤʦʨʬʥʘʷ ʬʦʨʤʘ (ʢʦʥʛʣʦʤʝʨʘʪʳ ʠʟ ʧʳʣʴʮʝʚʳʭ 

ʟʝʨʝʥ ʝʞʠ ʩʙʦʨʥʦʡ) ʠʟ ʛ. ʂʘʨʘʢʦʣ (ʫʚʝʣʠʯʝʥʠʝ ʉʕʄ ³ 2 000). 
 

ɺ ʠʩʪʦʯʥʠʢʘʭ ʣʠʪʝʨʘʪʫʨʳ ʠʥʪʝʥʩʠʚʥʦ ʦʙʩʫʞʜʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ 

ʤʝʪʝʦʬʘʢʪʦʨʦʚ ʥʘ ʜʠʥʘʤʠʢʫ ʩʦʜʝʨʞʘʥʠʷ ʘʣʣʝʨʛʝʥʥʦʡ ʧʳʣʴʮʳ ʚ ʘʪʤʦʩʬʝʨʝ. ɺʘʞʥʳʡ ʘʢʮʝʥʪ 

ʩʚʷʟʘʥ ʩ ʪʝʤ, ʯʪʦ ʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ, ʩʢʦʨʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ. ɺʳʩʦʢʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʚ ʘʪʤʦʩʬʝʨʝ ʯʘʱʝ ʨʝʛʠʩʪʨʠʨʫʶʪ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʩʣʝʜʫʶʱʠʭ ʤʝʪʝʦʫʩʣʦʚʠʡ: 

ʪʝʤʧʝʨʘʪʫʨʘ 25ï30 Áʉ; ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ 5ï15 ʢʤ/ʯ; ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 60ï70%; 

ʩʦʣʥʝʯʥʘʷ ʧʦʛʦʜʘ; ʦʪʩʫʪʩʪʚʠʝ ʦʩʘʜʢʦʚ. ʀ, ʥʘʧʨʦʪʠʚ, ʤʠʥʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ ʚ 

ʚʦʟʜʫʭʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʦʩʘʜʢʦʚ 

ʠ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ [7, ʩ. 27; 8, ʩ. 109]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʤʥʦʛʦʣʝʪʥʠʭ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʤʝʪʝʦʬʘʢʪʦʨʦʚ ʚʳʷʚʠʣʘ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʵʬʬʝʢʪ ʚʦʟʜʝʡʩʪʚʠʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʜʠʥʘʤʠʢʫ 

ʩʦʜʝʨʞʘʥʠʷ ʧʳʣʴʮʳ ʚ ʚʦʟʜʫʭʝ ʛʦʨʦʜʦʚ ʂʳʨʛʳʟʩʪʘʥʘ.  

ʊʝʤʧʝʨʘʪʫʨʘ ʢʘʢ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ 

ʬʘʢʪʦʨʦʚ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʮʠʨʢʫʣʷʮʠʶ ʧʳʣʴʮʳ. ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʝʩʥʦʡ ʚ 

ʛ. ɹʠʰʢʝʢ ʙʣʘʛʦʧʨʠʷʪʩʪʚʦʚʘʣʦ ʠʥʪʝʥʩʠʚʥʦʤʫ ʧʳʣʴʮʝʚʘʥʠʶ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ 

ʨʘʩʪʝʥʠʡ ʚ ʘʧʨʝʣʝ (r=0,7, ʨ <0,001) ʠ ʤʘʝ (r=0,5, p <0,01). ʆʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʩʝʥʴʶ 

ʦʧʨʝʜʝʣʷʣʘ ʚʳʩʦʢʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʳʣʴʮʳ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʩʝʥʪʷʙʨʝ (r=0,9, ʨ <0,001). 

ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʘʣʣʝʨʛʝʥʥʦʩʪʴ 

ʧʳʣʴʮʳ ʙʝʨʝʟʳ [9, ʩ. 369].  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʝʤʧʝʨʘʪʫʨʝ. ɽʩʣʠ ʧʦʩʣʝ ʭʦʣʦʜʥʦʡ 

ʧʦʛʦʜʳ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦʝ ʧʦʪʝʧʣʝʥʠʝ, ʪʦ ʧʦʩʪʫʧʣʝʥʠʝ ʧʳʣʴʮʳ ʚ ʘʪʤʦʩʬʝʨʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

http://www.bulletennauki.com/
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ʂʦʣʝʙʘʥʠʷ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʚʳʙʨʦʩʫ ʧʳʣʴʮʳ ʤʥʦʛʠʭ 

ʘʣʣʝʨʛʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʝʟʦʥʘ ʚʝʛʝʪʘʮʠʠ, ʯʪʦ ʨʝʟʢʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʧʦʣʣʠʥʦʟʘ ʫ ʙʦʣʴʥʳʭ. 

ʏʘʩʪʳʝ ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʠ ʤʦʛʫʪ 

ʧʦʚʳʩʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʢ ʧʳʣʴʮʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʯʝʨʝʟ ʧʨʘʡʤʠʥʛ ʠʣʠ ʵʬʬʝʢʪ 

ʧʦʚʳʰʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʣʠʟʠʩʪʳʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʦʨʛʘʥʠʟʤʘ ʙʦʣʴʥʦʛʦ ʢ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤ ʨʘʟʜʨʘʞʠʪʝʣʷʤ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʳʣʴʮʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ. 

ʆʩʘʜʢʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʨʝʟʢʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʣʠ ʥʘ ʚʝʣʠʯʠʥʫ 

ʩʫʪʦʯʥʦʛʦ ʠ ʩʫʤʤʘʨʥʦʛʦ ʧʦʜʩʯʝʪʦʚ ʧʳʣʴʮʳ. ʀʭ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ ʥʝʨʘʚʥʦʮʝʥʥʦ ʠ ʚʢʣʶʯʘʝʪ ʧʝʨʠʦʜʳ: ʜʦ ʥʘʯʘʣʘ ʠ ʚʦ ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ ʨʘʩʪʝʥʠʡ. ɺʦ-

ʧʝʨʚʳʭ, ʦʙʠʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʠ ʚʳʩʦʢʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʜʦ ʮʚʝʪʝʥʠʷ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʜʘʣʴʥʝʡʰʝʡ 

ʚʳʩʦʢʦʡ ʧʳʣʴʮʝʚʦʡ ʧʨʦʜʫʢʮʠʠ.  

ɺʦ-ʚʪʦʨʳʭ, ʚʦ ʚʨʝʤʷ ʧʳʣʴʮʝʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʦʩʘʜʢʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʨʝʟʢʦ 

ʩʦʢʨʘʱʘʣʠ ʧʨʦʮʝʩʩ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʧʳʣʴʮʳ ʠʟ ʧʳʣʴʥʠʢʦʚ (ʦʥʘ ʩʪʘʥʦʚʠʣʘʩʴ ʚʣʘʞʥʦʡ ʠ ʙʦʣʝʝ 

ʪʷʞʝʣʦʡ) ʠ ʫʩʢʦʨʷʣʠ ʝʝ ʚʳʧʘʜʝʥʠʝ ʠʟ ʚʦʟʜʫʭʘ, ʫʤʝʥʴʰʘʷ ʪʝʤ ʩʘʤʳʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʠ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ.  

ɺ-ʪʨʝʪʴʠʭ, ʚʦ ʚʨʝʤʷ ʦʩʘʜʢʦʚ ʧʦʚʳʰʘʝʪʩʷ ʘʣʣʝʨʛʝʥʥʦʩʪʴ ʧʳʣʴʮʳ, ʙʣʘʛʦʜʘʨʷ ʝʝ 

ʬʨʘʛʤʝʥʪʘʮʠʠ, ʨʘʩʧʘʜʫ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʬʨʘʛʤʝʥʪʳ, ʯʝʤ ʥʘʪʠʚʥʘʷ, ʮʝʣʴʥʘʷ ʧʳʣʴʮʘ ʠ ʚʳʭʦʜʫ 

ʘʣʣʝʨʛʝʥʥʳʭ ʙʝʣʢʦʚ. 

ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʜʠʥʘʤʠʢʦʡ ʩʦʜʝʨʞʘʥʠʷ ʧʳʣʴʮʳ ʠ 

ʦʩʘʜʢʘʤʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʘʧʨʝʣʝïʘʚʛʫʩʪʝ, ʪ.ʝ. ʚʦ ʚʨʝʤʷ ʚʳʨʘʞʝʥʥʳʭ ʧʠʢʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʠ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ ʫʤʝʨʝʥʥʳʭ (r=ī0,5, p <0,01) ʜʦ ʟʘʤʝʪʥʳʭ (r=ī0,61, p <0,001).  

ʉʨʘʟʫ ʧʦʩʣʝ ʜʦʞʜʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʦʟʨʘʩʪʘʝʪ ʥʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ, ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʳʣʴʮʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ. ʕʪʦ ʷʚʣʝʥʠʝ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ 

ʬʝʥʦʤʝʥʦʤ çʛʨʦʟʦʚʦʡè ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʛʠʧʦʪʝʟʘʤʠ:  

1. ʚʦ ʚʨʝʤʷ ʛʨʦʟʳ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʨʘʟʨʫʰʘʶʪʩʷ 

ʚʩʣʝʜʩʪʚʠʝ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʰʦʢʘ, ʠʤʝʥʥʦ ʪʦʛʜʘ ʚʳʜʝʣʷʶʪʩʷ ʢʨʘʭʤʘʣʴʥʳʝ ʟʝʨʥʘ, ʩʧʦʩʦʙʥʳʝ 

ʧʝʨʝʥʦʩʠʪʴ ʧʳʣʴʮʝʚʳʝ ʘʣʣʝʨʛʝʥʳ;  

2. ʧʦʪʦʢʠ ʭʦʣʦʜʥʦʛʦ ʚʦʟʜʫʭʘ, ʚʦʟʥʠʢʘʶʱʠʝ ʚʦ ʚʨʝʤʷ ʛʨʦʟ, ʧʦʜʥʠʤʘʶʪ ʚ ʘʪʤʦʩʬʝʨʫ 

ʦʩʝʚʰʠʝ ʥʘ ʧʦʯʚʫ ʮʝʣʴʥʳʝ ʥʘʪʠʚʥʳʝ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʠ ʠʭ ʬʨʘʛʤʝʥʪʳ;  

3. ʬʨʘʛʤʝʥʪʳ (1ï8 ʤʢʤ) ʧʳʣʴʮʳ, ʥʘʧʨʠʤʝʨ ʘʤʙʨʦʟʠʠ ʧʦʣʳʥʥʦʣʠʩʪʥʦʡ ʠʛʨʘʶʪ ʨʦʣʴ ʚ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʩʠʤʧʪʦʤʦʚ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ, ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʘʣʴʚʝʦʣʳ ʣʝʛʢʠʭ, ʯʝʤ ʥʘʪʠʚʥʘʷ ʧʳʣʴʮʘ. ʄʝʣʢʠʝ ʬʨʘʛʤʝʥʪʳ ʧʳʣʴʮʳ ʣʝʛʢʦ 

ʨʘʟʥʦʩʷʪʩʷ ʚʝʪʨʦʤ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ [10, ʩ. 667] (ʈʠʩʫʥʦʢ 3ï6). 

ʕʬʬʝʢʪ ʚʣʠʷʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʥʘ ʘʵʨʦʘʣʣʝʨʛʝʥʳ ʧʨʦʷʚʣʷʣʩʷ ʩʠʣʴʥʝʝ, ʯʝʤ 

ʦʩʘʜʢʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʘʧʨʝʣʷïʤʘʷ (r=ī0,6, p <0,001) ʠ ʩʝʥʪʷʙʨʷ (r =ī0,82, p <0,001). 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʠ ʦʩʘʜʢʠ ʚ ʢʦʤʧʣʝʢʩʝ ʥʝʛʘʪʠʚʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʣʠ ʥʘ 

ʧʳʣʴʮʝʚʫʶ ʧʨʦʜʫʢʮʠʶ ʜʨʝʚʝʩʥʦïʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʝʥʠʡ, ʩʠʣʴʥʝʝ ʚʩʝʛʦ ʚ ʤʘʨʪʝ ʠ ʤʘʝ 

(r=ī0,8, p <0,001). 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʣʣʶʩʪʨʠʨʫʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʥʘ ʜʠʥʘʤʠʢʫ ʩʦʜʝʨʞʘʥʠʷ ʧʳʣʴʮʳ ʚ ʚʦʟʜʫʭʝ: ʢʘʢ ʨʝʟʢʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ, ʪʘʢ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ. ʕʬʬʝʢʪ ʚʣʠʷʥʠʷ ʛʘʟʦʦʙʨʘʟʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ (SO2, NO2, CO) ʧʨʦʷʚʣʷʣʩʷ ʢʘʢ 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ (r=ī0,4ï0,6, p <0,001), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʚʨʝʞʜʝʥʠʝʤ ʥʘʨʫʞʥʦʛʦ ʩʣʦʷ ð ɻʢʟʠʥʳ 

ʠ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʠʠ ʮʝʣʦʩʪʥʦʛʦ ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʬʨʘʛʤʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʥʝ ʫʣʘʚʣʠʚʘʣʠʩʴ. 
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ʈʠʩʫʥʦʢ 3ï4. ʅʘʪʠʚʥʳʝ (ʵʪʘʣʦʥʥʳʝ) ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʵʣʠʪʨʠʛʠʠ ʧʦʣʟʫʯʝʡ, ʠʤʝʶʱʝʡ ʪʦʥʢʫʶ 

ʵʢʟʠʥʫ. ʇʨʦʮʝʩʩ ʨʘʟʨʳʚʘ ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘ ʝʞʠ ʩʙʦʨʥʦʡ (ʫʚʝʣʠʯʝʥʠʝ ʉʕʄ ³ 1000ï5000). 
 

 

 
 

ʈʠʩʫʥʦʢ 5ï6. ʇʨʦʮʝʩʩ ʬʨʘʛʤʝʥʪʘʮʠʠ ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘ ʝʞʠ ʩʙʦʨʥʦʡ, ʥʘʯʠʥʘʶʱʠʡʩʷ ʩ 

ʧʦʷʚʣʝʥʠʷ ʛʣʫʙʦʢʠʭ ʪʨʝʱʠʥ ʠ ʢʘʚʝʨʥ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʟʠʥʳ. ʌʨʘʛʤʝʥʪʠʨʦʚʘʥʥʦʝ ʧʳʣʴʮʝʚʦʝ ʟʝʨʥʦ 

ʝʞʠ ʩʙʦʨʥʦʡ ʠʟ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʘʡʦʥʘ ʛ. ʆʰ (ʫʚʝʣʠʯʝʥʠʝ ʉʕʄ ³ 7500ï10 000). 
 

 

ʅʘʧʨʦʪʠʚ, ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʧʳʣʴʮʳ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʣʘ ʧʳʣʴ ʚʝʩʥʦʡ ʚ 

ʘʧʨʝʣʝ (r=0,5, p <0,01) ʠ ʦʩʝʥʴʶ (r=0,8ï0,9, p <0,001), ʚʝʨʦʷʪʥʦ ʟʘ ʩʯʝʪ ʘʢʢʫʤʫʣʷʮʠʠ 

ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ ʠ ʫʩʢʦʨʝʥʠʶ ʩʝʜʠʤʝʥʪʘʮʠʠ ʙʦʣʝʝ ʪʷʞʝʣʦʡ ʧʳʣʴʮʳ. ʅʘ ʫʨʦʚʝʥʴ 

ʧʳʣʴʮʳ ʪʘʢ ʞʝ ʚʦʟʜʝʡʩʪʚʦʚʘʣʘ ʧʳʣʴ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʚʠʥʮʦʤ ʚ ʢʦʤʧʣʝʢʩʝ ʠ ʠʟʦʣʠʨʦʚʘʥʦ 

ʙʝʥʟïʘïʧʠʨʝʥ.  

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʣʣʶʩʪʨʠʨʫʶʪ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʘʣʠʥʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʫʨʦʚʥʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠ ʦʪ 

ʦʧʨʝʜʝʣʷʝʤʦʡ ʛʝʥʦʪʠʧʦʤ ʠ ʫʩʣʦʚʠʷʤʠ ʩʨʝʜʳ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʚʠʜʘ. 

ʇʳʣʴʮʘ ʘʣʣʝʨʛʝʥʥʳʭ ʟʣʘʢʦʚʳʭ ʪʨʘʚ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʚʦʟʜʝʡʩʪʚʠʶ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʟʘʛʨʷʟʥʝʥʠʡ ʫ ʥʝʝ ʚʳʷʚʣʝʥ ʚʳʩʦʢʠʡ ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʧʦʣʠʤʦʨʬʠʟʤ. ɺ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʘʭ ʤʥʦʛʦ ʧʦʣʠʤʦʨʬʥʦʡ, ʪʝʨʘʪʦʤʦʨʬʥʦʡ ʠ 

ʧʦʚʨʝʞʜʝʥʥʦʡ ʧʳʣʴʮʳ, ʠ, ʚʝʨʦʷʪʥʦ, ʥʝ ʩʣʫʯʘʡʥʦ ʧʳʣʴʮʘ ʟʣʘʢʦʚ ʩʣʫʞʠʪ ʚʘʞʥʳʤ 

ʵʪʠʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʧʦʣʣʠʥʦʟʦʚ ʚ ʩʪʨʘʥʘʭ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ 

ʤʥʦʛʦʧʦʨʦʚʳʭ ʟʝʨʝʥ ʫ ʪʠʧʠʯʥʦ ʦʜʥʦ-ʧʦʨʦʚʦʡ ʧʳʣʴʮʳ ʝʞʠ ʩʙʦʨʥʦʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
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ʧʨʦʮʝʩʩʘʭ ʧʦʣʠʧʣʦʠʜʠʠ. ɺ ʧʦʣʴʟʫ ʭʨʦʤʦʩʦʤʥʳʭ ʤʫʪʘʮʠʡ ʫʢʘʟʳʚʘʝʪ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʠ ʨʘʟʤʝʨ 

ʪʝʨʘʪʦʤʦʨʬʥʳʭ ʬʦʨʤ (ʢʦʥʛʣʦʤʝʨʘʪʦʚ), ʩʦʩʪʦʷʱʠʭ ʠʟ 3 ʠ ʙʦʣʝʝ ʧʳʣʠʥʦʢ (ʈʠʩʫʥʦʢ 2). 

ʇʳʣʴʮʘ ʧʦʣʳʥʠ, ʥʘʦʙʦʨʦʪ, ʪʦʣʝʨʘʥʪʥʘ ʢ ʵʬʬʝʢʪʫ ʜʝʡʩʪʚʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʦʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʘʢʢʫʤʫʣʠʨʫʶʱʠʭ ʚʠʜʦʚ ʠ ʚʠʜʠʤʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʥʘ ʝʝ 

ʦʙʦʣʦʯʢʝ ʥʝ ʚʦʟʥʠʢʘʝʪ, ʦ ʩʪʝʧʝʥʠ ʠʟʤʝʥʝʥʠʡ ʩʫʜʷʪ ʧʦ ʜʘʥʥʳʤ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

(ʭʨʦʤʘʪʦʛʨʘʬʠʷ, ʩʧʝʢʪʨʦʤʝʪʨʠʷ).  

ʄʝʭʘʥʠʟʤ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʛʘʟ, ʧʨʦʥʠʢʘʷ ʚʛʣʫʙʴ ʢʣʝʪʢʠ, ʨʘʩʪʚʦʨʷʝʪʩʷ ʚʣʘʞʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ, 

ʚʢʣʶʯʘʝʪʩʷ ʚ ʤʝʪʘʙʦʣʠʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʨʘʟʨʫʰʘʝʪ ʩʪʨʫʢʪʫʨʫ ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘ. 

ʅʘʧʨʠʤʝʨ, SO2 ʨʘʟʨʳʚʘʝʪ ʜʠʩʫʣʴʬʠʜʥʳʝ ʤʦʩʪʠʢʠ, ʫʚʝʣʠʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʩʦʜʝʨʞʘʥʠʝ 

ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʩʣʫʞʘʱʠʭ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʦʢʘʟʘʪʝʣʝʤ ʘʣʣʝʨʛʝʥʥʦʩʪʠ. 

ɺ ʧʳʣʴʮʝʚʦʤ ʟʝʨʥʝ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʦʙʣʘʩʪʴʶ ʷʚʣʷʶʪʩʷ ʘʧʝʨʪʫʨʳ, ʥʘʠʙʦʣʝʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʦʪʨʠʮʘʪʝʣʴʥʦʤʫ ʚʣʠʷʥʠʶ ʟʘʛʨʷʟʥʠʪʝʣʝʡ. ʅʘʧʨʠʤʝʨ, ʫ ʧʳʣʴʮʳ ʙʝʨʝʟʳ 

ʧʦʚʠʩʣʦʡ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ (ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ ʥʘʪʫʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ) ʠʩʯʝʟʘʝʪ 

ʦʧʝʨʢʫʣʫʤ (ʢʨʳʰʝʯʢʘ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʚʳʧʘʜʝʥʠʷ 

ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘ ʜʠʥʘʤʠʢʫ 

ʩʦʜʝʨʞʘʥʠʷ ʧʳʣʴʮʳ ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʦʤʠʥʠʨʫʶʱʠʝ ʪʝʥʜʝʥʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʨʝʟʫʣʴʪʘʪʘʭ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ 30 ʣʝʪ:  

1. ʧʝʨʠʦʜ ʮʠʨʢʫʣʷʮʠʠ ʧʳʣʴʮʳ ʚ ʚʦʟʜʫʭʝ ʛ. ɹʠʰʢʝʢ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 20ï30 ʜʥʝʡ: ʚ ʨʘʟʥʳʝ 

ʛʦʜʳ ʦʪʤʝʯʘʣʦʩʴ ʙʦʣʝʝ ʨʘʥʥʝʝ ʧʦʷʚʣʝʥʠʝ ʧʳʣʴʮʳ, ʥʘʧʨʠʤʝʨ ʚ ʢʦʥʮʝ ʬʝʚʨʘʣʷ ʠ ʙʦʣʝʝ ʧʦʟʜʥʠʝ 

ʩʨʦʢʠ ʝʝ ʧʨʠʩʫʪʩʪʚʠʷ ʚʧʣʦʪʴ ʜʦ ʥʦʷʙʨʷ 2013 ʛʦʜʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1983;  

2. ʚ ʠʟʤʝʥʝʥʥʦʤ, ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʦʪʯʝʪʣʠʚʦ ʜʦʤʠʥʠʨʫʶʪ 

ʩʦʨʥʳʝ ʪʨʘʚʳ (ʟʣʘʢʠ, ʧʦʣʳʥʴ, ʤʘʨʝʚʳʝ-ʘʤʘʨʘʥʪʦʚʳʝ ʠ ʢʦʥʦʧʣʷ), ʠʤʝʶʱʠʭ ʚʳʩʦʢʫʶ 

ʘʣʣʝʨʛʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠ ʪʷʞʝʩʪʠ 

ʩʠʤʧʪʦʤʦʚ ʧʦʣʣʠʥʦʟʦʚ ʫ ʙʦʣʴʥʳʭ ʨʝʩʧʫʙʣʠʢʠ; 

3. ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʧʦʣʠʤʦʨʬʥʳʭ, ʪʝʨʘʪʦʤʦʨʬʥʳʭ, ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʠ 

ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʚ ʘʵʨʦʧʘʣʠʥʦʣʦʛʠʯʝʩʢʦʤ ʩʧʝʢʪʨʝ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ 

ʟʣʘʢʦʚʳʭ ʠ ʩʦʨʥʳʭ ʪʨʘʚ, ʯʪʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʪʷʞʝʣʝʥʠʶ ʪʝʯʝʥʠʷ 

ʧʦʣʣʠʥʦʟʘ ʠ ʨʘʟʚʠʪʠʶ ʩʠʤʧʪʦʤʦʚ ʧʳʣʴʮʝʚʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ; 

4. ʧʦʷʚʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʫʞʝ ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʂʳʨʛʳʟʩʪʘʥʝ 

çʠʥʦʩʪʨʘʥʥʳʭè ʩʦʨʥʷʢʦʚ, ʥʘʧʨʠʤʝʨ ʘʤʙʨʦʟʠʠ, ʜʫʨʥʠʰʥʠʢʘ ʠ ʜʨʫʛʠʭ. ʇʦʩʢʦʣʴʢʫ ʠʭ ʧʳʣʴʮʘ 

ʦʙʣʘʜʘʝʪ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥʥʳʤʠ ʘʣʣʝʨʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʟʘ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʩʣʝʜʷʪ 

ʵʢʩʧʝʨʪʳ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʪʘʢ ʢʘʢ ʦʥʠ ʤʦʛʫʪ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʘʤʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʘʣʣʝʨʛʠʠ 

ʙʫʜʫʱʝʛʦ; 

5. ʠʜʝʪ ʩʤʝʱʝʥʠʝ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʷʩʦʚ ʚʚʝʨʭ ʧʦ ʩʢʣʦʥʘʤ ʛʦʨ ʧʦ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ [11, ʩ. 29], ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʦʪʨʘʟʠʪʴʩʷ ʠ ʥʘ ʜʠʥʘʤʠʢʝ ʩʦʜʝʨʞʘʥʠʷ 

ʧʳʣʴʮʳ ʘʣʣʝʨʛʝʥʥʳʭ ʨʘʩʪʝʥʠʡ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʣʫʞʘʪ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʣʫʞʙʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʳʣʴʮʳ, ʝʛʦ ʚʢʣʶʯʝʥʠʷ ʚ ʛʣʦʙʘʣʴʥʫʶ ʤʠʨʦʚʫʶ ʩʝʪʴ (ʪʦʣʴʢʦ ʚ ɽʚʨʦʧʝ 600 

ʩʪʘʥʮʠʡ) ʠ ʫʯʝʪʘ ʘʣʣʝʨʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʧʨʠ ʦʟʝʣʝʥʝʥʠʠ 

ʛʦʨʦʜʦʚ ʨʝʩʧʫʙʣʠʢʠ. 
 

ɺʳʚʦʜʳ: 

1. ʊʝʤʧʝʨʘʪʫʨʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, 

ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʮʠʨʢʫʣʷʮʠʶ ʧʳʣʴʮʳ ʨʘʩʪʝʥʠʡ ʚ ʚʦʟʜʫʭʝ. ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʝʩʥʦʡ 

ʚ ʛ. ɹʠʰʢʝʢ ʙʣʘʛʦʧʨʠʷʪʩʪʚʦʚʘʣʦ ʠʥʪʝʥʩʠʚʥʦʤʫ ʧʳʣʴʮʝʚʘʥʠʶ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ, ʘ 
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ʦʩʝʥʴʶ ð ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ. ɽʝ ʧʦʚʳʰʝʥʠʝ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʠʣʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ, ʠʟʤʝʥʷʪʴ ʘʣʣʝʨʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʳʣʴʮʳ.  

2. ʆʩʘʜʢʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʨʝʟʢʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʣʠ ʥʘ ʚʝʣʠʯʠʥʫ 

ʩʫʪʦʯʥʦʛʦ ʠ ʩʫʤʤʘʨʥʦʛʦ ʧʦʜʩʯʝʪʦʚ ʧʳʣʴʮʳ, ʠʟʤʝʥʷʣʠ ʝʝ ʘʣʣʝʨʛʝʥʥʦʩʪʴ, ʙʣʘʛʦʜʘʨʷ 

ʬʨʘʛʤʝʥʪʘʮʠʠ, ʨʘʩʧʘʜʫ ʥʘʪʠʚʥʦʡ ʧʳʣʴʮʳ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʬʨʘʛʤʝʥʪʳ. 

3. ɺʳʷʚʣʝʥ ʢʦʤʧʣʝʢʩ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʚʣʠʷʶʱʠʭ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʘʵʨʦʣʣʝʨʛʝʥʦʚ.  

4. ʕʬʬʝʢʪ ʚʣʠʷʥʠʷ ʛʘʟʦʦʙʨʘʟʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ (SO2, NO2, CO) ʧʨʦʷʚʣʷʣʩʷ ʢʘʢ 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʚʨʝʞʜʝʥʠʝʤ ʵʢʟʠʥʳ ʠ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʠʝʤ ʮʝʣʦʩʪʥʦʛʦ 

ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʬʨʘʛʤʝʥʪʳ. ʅʘʧʨʦʪʠʚ, ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʧʳʣʴʮʳ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʣʘ ʧʳʣʴ ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ, ʚʝʨʦʷʪʥʦ ʟʘ ʩʯʝʪ ʘʢʢʫʤʫʣʷʮʠʠ 

ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ ʠ ʫʩʢʦʨʝʥʠʶ ʩʝʜʠʤʝʥʪʘʮʠʠ ʙʦʣʝʝ ʪʷʞʝʣʦʡ ʧʳʣʴʮʳ.  

5. ɺ ʘʵʨʦʧʘʣʠʥʦʣʦʛʠʯʝʩʢʦʤ ʩʧʝʢʪʨʝ ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʧʦʣʠʤʦʨʬʥʳʭ, ʪʝʨʘʪʦʤʦʨʬʥʳʭ, 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʠ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʟʣʘʢʦʚʳʭ ʠ 

ʩʦʨʥʳʭ ʪʨʘʚ, ʯʪʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʪʷʞʝʣʝʥʠʶ ʪʝʯʝʥʠʷ ʧʦʣʣʠʥʦʟʘ ʠ 

ʨʘʟʚʠʪʠʶ ʩʠʤʧʪʦʤʦʚ ʧʳʣʴʮʝʚʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʮʠʘʥʦʙʘʢʪʝʨʠʡ ʨʦʜʦʚ 

Anabaena ʠ Nostoc ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʮʠʘʥʦʙʘʢʪʝʨʠʠ ʠʤʝʶʪ 

ʧʦʥʠʞʝʥʥʳʡ ʠ ʩʨʝʜʥʠʡ ʫʨʦʚʥʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʢʫʣʴʪʫʨʘʭ (6,15ï22,7%), ʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʦʣʦʥʠʡ, ʥʠʪʝʡ ʠ ʢʣʝʪʦʢ ʟʘʚʠʩʷʪ ʦʪ ʩʦʩʪʘʚʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʦʧʪʠʤʘʣʴʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʦʚ Anabaena ʠ Nostoc ̫ ʚʣʷʝʪʩʷ 

ʩʨʝʜʘ ɹʦʣʜʘ ʙʝʟ ʘʟʦʪʘ. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʮʠʘʥʦʙʘʢʪʝʨʠʡ ʥʘ ʵʪʦʡ ʩʨʝʜʝ ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʥʦʤʫ 

ʥʘʢʦʧʣʝʥʠʶ ʙʠʦʤʘʩʩʳ ʠ ʫʩʠʣʝʥʠʶ ʧʨʦʮʝʩʩʘ ʘʟʦʪʬʠʢʩʘʮʠʠ. 

 

Abstract. The study of the characteristics of the development of cyanobacteria of the genera 

Anabaena and Nostoc on various nutrient media was carried out. It has been shown that 

cyanobacteria have low and medium levels of variability in cultures (6,15ï22,7%), and 

the characteristics of colonies, filaments and cells depend on the composition of the nutrient 

medium. It has been established that the optimal medium for the cultivation of representatives of 

the genera Anabaena and Nostoc is the Boldôs Basal Medium without nitrogen. Cultivation of 

cyanobacteria on this medium leads to an active accumulation of biomass and an increase in 

the process of nitrogen fixation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ, ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʧʦʯʚʝʥʥʳʝ ʮʠʘʥʦʙʘʢʪʝʨʠʠ. 

 

Keywords: cultivation, nutrient media, soil cyanobacteria. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ ʠ ʮʠʘʥʦʙʘʢʪʝʨʠʠ ʧʨʠʦʙʨʝʪʘʶʪ ʚʩʝ ʙʦʣʴʰʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [1ï2]. ʆʥʠ ʠʤʝʷ 

ʧʨʠʤʠʪʠʚʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʦʪʣʠʯʘʷʩʴ ʥʝʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴʶ ʢ ʫʩʣʦʚʠʷʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, 

ʷʚʣʷʶʪʩʷ ʧʝʨʚʠʯʥʳʤʠ ʧʨʦʜʫʮʝʥʪʘʤʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʢʣʘʜʦʤ ʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦʜʥʳʭ ʠ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʎʠʘʥʦʙʘʢʪʝʨʠʠ ʫʯʘʩʪʚʫʶʪ ʚ ʩʦʟʜʘʥʠʠ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʩʧʦʩʦʙʥʳ ʢ ʘʟʦʪʬʠʢʩʘʮʠʠ, ʫʯʘʩʪʚʫʶʪ ʚ ʥʘʢʦʧʣʝʥʠʠ ʨʷʜʘ 
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ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʠ ʵʪʦʤ ʦʥʠ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʥʘʢʘʧʣʠʚʘʶʪ ʙʠʦʤʘʩʩʫ ʠ 

ʦʪʣʠʯʘʶʪʩʷ ʧʨʦʩʪʦʪʦʡ ʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ [3ï5].  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ 

ʮʠʘʥʦʙʘʢʪʝʨʠʡ ʨʦʜʦʚ Anabaena ʠ Nostoc ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʜʣʷ ʧʦʜʙʦʨʘ 

ʦʧʪʠʤʘʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ ʠʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʢʫʣʴʪʫʨʳ ʮʠʘʥʦʙʘʢʪʝʨʠʡ Anabaena sp. ʠ Nostoc sp., 

ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʧʦʯʚ ɻʦʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʂʫʣʴʪʫʨʘ ʮʠʘʥʦʙʘʢʪʝʨʠʠ ʨʦʜʘ Anabaena ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʜʦʩʪʘʪʦʯʥʦ ʷʨʢʦʡ ʩʠʥʝ-

ʟʝʣʝʥʦʡ ʦʢʨʘʩʢʦʡ. ʊʨʠʭʦʤʳ ʙʳʣʠ ʧʨʷʤʳʤʠ ʠʣʠ ʠʟʦʛʥʫʪʳʤʠ (ʈʠʩʫʥʦʢ 1ʘ), ʦʯʝʥʴ ʨʝʜʢʦ ʩʣʘʙʦ 

ʩʫʞʠʚʘʣʠʩʴ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʢʦʥʮʘʤ, ʦʜʠʥʦʯʥʳʝ ʠʣʠ ʩʦʝʜʠʥʝʥʥʳʝ ʚ ʣʝʛʢʦ ʨʘʟʨʫʰʘʶʱʠʝʩʷ 

ʜʝʨʥʦʚʠʥʢʠ [6ï7]. ɺʣʘʛʘʣʠʱʘ ʙʳʣʠ ʟʘʤʝʪʥʳ ʩʣʘʙʦ. ɺʝʛʝʪʘʪʠʚʥʳʝ ʢʣʝʪʢʠ ʠʤʝʣʠ ʦʢʨʫʛʣʫʶ 

ʠʣʠ ʙʦʯʦʥʢʦʚʠʜʥʫʶ ʬʦʨʤʫ, ʨʘʟʣʠʯʠʤʳʝ ʛʘʟʦʚʳʝ ʚʘʢʫʦʣʠ. ʊʦʣʩʪʦʩʪʝʥʥʳʝ ʛʝʪʝʨʦʮʠʩʪʳ 

ʦʪʣʠʯʘʣʠʩʴ ʛʦʤʦʛʝʥʥʳʤ ʩʦʜʝʨʞʠʤʳʤ. ʉʧʦʨʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʩʪʘʨʳʭ ʢʫʣʴʪʫʨʘʭ. 
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ʈʠʩʫʥʦʢ. 1. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʮʠʘʥʦʙʘʢʪʝʨʠʡ ʨʦʜʦʚ Anabaena (ʘ) ʠ Nostoc (ʙ), Ĭ 400. 

 

ʂʫʣʴʪʫʨʘ ʮʠʘʥʦʙʘʢʪʝʨʠʠ ʨʦʜʘ Nostoc ʠʤʝʣʘ ʦʢʨʘʩʢʫ ʦʪ ʩʠʥʝ-ʟʝʣʝʥʦʡ ʜʦ ʦʣʠʚʢʦʚʦʡ, 

ʦʪʣʠʯʘʣʘʩʴ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʩʣʠʟʴʶ. ʅʠʪʠ ʥʦʩʪʦʢʘ ʩʦʩʪʦʷʣʠ ʠʟ ʢʣʝʪʦʢ ʦʢʨʫʛʣʦʡ ʠʣʠ 

ʙʦʯʦʥʢʦʚʠʜʥʦʡ ʬʦʨʤʳ, ʚʢʣʶʯʘʣʠ ʪʝʨʤʠʥʘʣʴʥʳʝ ʠ ʠʥʪʝʨʢʘʣʷʨʥʳʝ ʛʝʪʝʨʦʮʠʩʪʳ. ɸʢʠʥʝʪʳ ʥʝ 

ʚʳʷʚʣʝʥʳ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʮʠʘʥʦʙʘʢʪʝʨʠʡ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʯʝʪʳʨʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʳ: ʦʩʥʦʚʥʫʶ ʩʨʝʜʫ ɹʦʣʜʘ (ɺɺʄ), 

ʩʨʝʜʫ ɹʦʣʜʘ ʙʝʟ ʘʟʦʪʘ (ɺɺʄ-N), ʩʨʝʜʫ ɼʨʶ ʠ ʩʨʝʜʫ ʏʫ-10 [8ï9]. ɻʦʪʦʚʳʝ ʩʨʝʜʳ 

ʘʚʪʦʢʣʘʚʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 121 Áʉ ʠ ʜʘʚʣʝʥʠʠ 1 ʘʪʤ. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʚʦʜʦʨʦʩʣʝʡ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʧʷʪʠʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʚʦʜʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 25Ñ3 ʧʨʠ 14/10 ʯʘʩʦʚʦʤ ʯʝʨʝʜʦʚʘʥʠʠ ʩʚʝʪʦʚʦʡ ʠ ʪʝʤʥʦʚʦʡ ʬʘʟ ʠ ʦʩʚʝʱʝʥʠʠ 

3500ï4000 ʣʢ ʚ ʢʣʠʤʘʪʦʩʪʘʪʝ ʂʉ-200. ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʢʫʣʴʪʫʨʘʤʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 8 

ʥʝʜʝʣʴ, ʬʦʪʦʛʨʘʬʠʨʫʷ ʠʭ ʠ ʚʠʟʫʘʣʴʥʦ ʦʪʤʝʯʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʢʦʧʣʝʥʠʷ ʙʠʦʤʘʩʩʳ. ʅʘ 

ʧʦʩʣʝʜʥʝʡ ʥʝʜʝʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʘʣʠ ʢʫʣʴʪʫʨʳ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ Nikon Eclipse 80i: 

ʠʟʤʝʨʷʣʠ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ 50 ʚʝʛʝʪʘʪʠʚʥʳʭ ʢʣʝʪʦʢ ʠ ʛʝʪʝʨʦʮʠʩʪ (ʧʨʠ ʥʘʣʠʯʠʠ), ʦʧʠʩʳʚʘʣʠ 

ʤʦʨʬʦʣʦʛʠʶ ʢʦʣʦʥʠʡ, ʥʠʪʝʡ ʠ ʢʣʝʪʦʢ. 
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ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤ rStatSoft 

Statistica 7.0. ɼʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʰʢʘʣʫ ɸ. ʉ. ʄʘʤʘʝʚʘ [10] ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʚʳʜʝʣʷʣʠ ʪʨʠ ʫʨʦʚʥʷ 

ʠʟʤʝʥʯʠʚʦʩʪʠ, ʦʪʨʘʞʘʶʱʠʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ: ʧʦʥʠʞʝʥʥʳʡ ð 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʤʝʥʝʝ 15%; ʩʨʝʜʥʠʡ ð ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ð 15-25%; 

ʧʦʚʳʰʝʥʥʳʡ ð ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʙʦʣʝʝ 25%. 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʢʦʧʣʝʥʠʝ ʙʠʦʤʘʩʩʳ ʮʠʘʥʦʙʘʢʪʝʨʠʷʤʠ ʨʦʜʘ Anabaena 

ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʩʪʝʧʝʥʥʦ; ʧʨʠ ʵʪʦʤ ʥʘ ʚʦʩʴʤʦʡ ʥʝʜʝʣʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘʙʣʶʜʘʣʠ 

ʫʚʝʣʠʯʝʥʠʝ ʙʠʦʤʘʩʩʳ ʮʠʘʥʝʡ ʥʘ ʩʨʝʜʝ ɹʦʣʜʘ (BBM) ʠ ʥʘ ʩʨʝʜʝ ɹʦʣʜʘ ʙʝʟ ʘʟʦʪʘ (BBM-N) ð 

ʩʨʝʜʘʭ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳʭ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ɼʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Nostoc ʚ ʧʝʨʚʳʝ ʯʝʪʳʨʝ ʥʝʜʝʣʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ ʚʩʝʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʥʘʢʦʧʣʝʥʠʝ ʙʠʦʤʘʩʩʳ ʙʳʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ, ʢ ʚʦʩʴʤʦʡ ʥʝʜʝʣʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʢʫʣʴʪʫʨ Nostoc sp. ʦʪʤʝʯʝʥʦ ʥʘ ʩʨʝʜʝ ɼʨʶ ʠ ʩʨʝʜʝ 

ɹʦʣʜʘ ʙʝʟ ʘʟʦʪʘ (BBM-N), ʥʘʠʤʝʥʝʝ ʘʢʪʠʚʥʦʝ ð ʥʘ ʩʨʝʜʝ ɹʦʣʜʘ (BBM) ʠ ʩʨʝʜʝ ʏʫ-10. 

ɺ ʊʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʫʣʴʪʫʨ ʮʠʘʥʦʙʘʢʪʝʨʠʡ ʥʘ ʚʦʩʴʤʦʡ ʥʝʜʝʣʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʊʘʙʣʠʮʘ. 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʂʋʃʔʊʋʈ ʎʀɸʅʆɹɸʂʊɽʈʀʁ  

 

ʂʫʣʴ-

ʪʫʨʘ 

ʇʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ 

ɺɺʄ ɺɺʄ-N ʩʨʝʜʘ ɼʨʶ ʩʨʝʜʘ ʏʫ-10 
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ʆʢʨʘʩʢʘ ʢʫʣʴʪʫʨʳ 

ʷʨʢʦ-ʩʠʥʝ-ʟʝʣʝʥʘʷ. 

ʉʣʠʟʴ ʥʝ ʦʪʤʝʯʝʥʘ. 

ʅʠʪʠ ʜʣʠʥʥʳʝ, 

ʠʟʦʛʥʫʪʳʝ ʨʝʞʝ 

ʧʨʷʤʳʝ. ʂʣʝʪʢʠ ʠ 

ʛʝʪʝʨʦʮʠʩʪʳ ʠʤʝʣʠ 

ʪʠʧʠʯʥʫʶ ʬʦʨʤʫ. 

ɽʜʠʥʠʯʥʦ ʚ 

ʢʫʣʴʪʫʨʝ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʤʦʣʦʜʳʝ 

ʩʧʦʨʳ. 

ʆʢʨʘʩʢʘ ʢʫʣʴʪʫʨʳ 

ʷʨʢʦ-ʩʠʥʝ-ʟʝʣʝʥʘʷ. 

ʉʣʠʟʴ ʦʙʠʣʴʥʘʷ. ʅʠʪʠ 

ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʳ, 

ʧʨʷʤʳʝ ʠʣʠ ʠʟʦʛʥʫʪʳʝ 

ɺʝʛʝʪʘʪʠʚʥʳʝ ʢʣʝʪʢʠ 

ʠʤʝʣʠ ʢʦʨʦʪʢʦ 

ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʠʣʠ 

ʧʦʯʪʠ ʢʚʘʜʨʘʪʥʫʶ 

ʬʦʨʤʫ. ɺʩʪʨʝʯʘʣʠʩʴ 

ʢʣʝʪʢʠ ʩ 

ʮʠʘʥʦʬʠʮʠʝʚʳʤʠ 

ʛʨʘʥʫʣʘʤʠ. ɻʝʪʝʨʦ-

ʮʠʩʪʳ ʪʠʧʠʯʥʦʡ 

ʬʦʨʤʳ. ʉʧʦʨʳ ʥʝ 

ʦʪʤʝʯʝʥʳ. 

 

ʆʢʨʘʩʢʘ ʢʫʣʴʪʫʨʳ 

ʷʨʢʦ-ʩʠʥʝ-ʟʝʣʝʥʘʷ. 

ʉʣʠʟʴ ʩʣʘʙʦ 

ʚʳʨʘʞʝʥʥʘʷ. ʅʠʪʠ 

ʢʦʨʦʪʢʠʝ, ʧʨʷʤʳʝ 

ʠʣʠ ʠʟʦʛʥʫʪʳʝ. 

ʂʣʝʪʢʠ ʢʚʘʜʨʘʪʥʳʝ 

ʠʣʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, 

ʠʥʦʛʜʘ ʩ 

ʮʠʘʥʦʬʠʮʠʝʚʳʤʠ 

ʛʨʘʥʫʣʘʤʠ. 

ɻʝʪʝʨʦʮʠʩʪʳ 

ʪʠʧʠʯʥʦʡ ʬʦʨʤʳ, 

ʩʧʦʨʳ ʥʝ ʚʳʷʚʣʝʥʳ. 

ʆʢʨʘʩʢʘ ʢʫʣʴʪʫʨʳ 

ʷʨʢʦ-ʩʠʥʝ-ʟʝʣʝʥʘʷ. 

ʉʣʠʟʴ ʥʝ ʦʪʤʝʯʝʥʘ. 

ʅʠʪʠ ʦʜʠʥʦʯʥʳʝ ʠʣʠ 

ʩʦʝʜʠʥʝʥʥʳʝ ʚ 

ʛʨʫʧʧʳ, ʠʟʦʛʥʫʪʳʝ 

ʠʣʠ ʧʨʷʤʳʝ. ʂʣʝʪʢʠ 

ʠ ʛʝʪʝʨʦʮʠʩʪʳ ʠʤʝʣʠ 

ʪʠʧʠʯʥʫʶ ʬʦʨʤʫ. 

ɻʝʪʝʨʦʮʠʩʪ ʤʘʣʦ, 

ʦʪʤʝʯʝʥʳ ʩʧʦʨʳ. 
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ʆʢʨʘʩʢʘ ʢʫʣʴʪʫʨʳ 

ʩʠʥʝ-ʟʝʣʝʥʘʷ. ʉʣʠʟʴ 

ʥʝʧʣʦʪʥʘʷ, 

ʨʘʩʧʣʳʚʘʶʱʘʷʩʷ.  

ʅʠʪʠ ʚ ʢʦʣʦʥʠʷʭ 

ʙʳʣʠ ʧʨʷʤʳʤʠ ʠʣʠ 

ʠʟʦʛʥʫʪʳʤʠ. 

ʂʣʝʪʢʠ ʢʦʨʦʪʢʦ-

ʙʦʯʢʦʚʠʜʥʳʝ. 

ɻʝʪʝʨʦʮʠʩʪʳ ʠ 

ʩʧʦʨʳ ʥʝ ʚʳʷʚʣʝʥʳ. 

ʆʢʨʘʩʢʘ ʢʫʣʴʪʫʨʳ 

ʩʠʥʝ-ʟʝʣʝʥʘʷ ʩ 

ʦʣʠʚʢʦʚʳʤ ʦʪʪʝʥʢʦʤ. 

ʉʣʠʟʴ ʩʣʘʙʦ 

ʚʳʨʘʞʝʥʥʘʷ. 

ʅʠʪʠ ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʦ 

ʧʣʦʪʥʦ ʫʧʘʢʦʚʘʥʳ 

ʚʥʫʪʨʠ ʢʦʣʦʥʠʡ, 

ʧʨʷʤʳʝ ʠʣʠ 

ʠʟʦʛʥʫʪʳʝ. ʂʣʝʪʢʠ 

ʪʠʧʠʯʥʳʝ. 

ɻʝʪʝʨʦʮʠʩʪʳ 

ʠʥʪʝʨʢʘʣʷʨʥʳʝ ʠ 

ʪʝʨʤʠʥʘʣʴʥʳʝ. 

ʉʧʦʨʳ ʥʝ ʦʪʤʝʯʝʥʳ. 

ʆʢʨʘʩʢʘ ʢʫʣʴʪʫʨʳ 

ʦʣʠʚʢʦʚʦ-ʟʝʣʝʥʘʷ, 

ʨʝʞʝ ʩʠʥʝ-ʟʝʣʝʥʘʷ. 

ʉʣʠʟʴ ʩʣʘʙʦ 

ʚʨrʘʞʝʥʥʘʷ. 

ʅʠʪʠ ʚ ʢʦʣʦʥʠʷʭ ï 

ʧʨʷʤʳʝ ʠʣʠ 

ʠʟʦʛʥʫʪʳʝ. ʂʣʝʪʢʠ 

ʪʠʧʠʯʥʳʝ.  

ɻʝʪʝʨʦʮʠʩʪʳ 

ʠʥʪʝʨʢʘʣʷʨʥʳʝ ʠ 

ʪʝʨʤʠʥʘʣʴʥʳʝ. 

ʉʧʦʨʳ ʥʝ ʦʪʤʝʯʝʥʳ. 

ʆʢʨʘʩʢʘ ʢʫʣʴʪʫʨʳ 

ʩʠʥʝ-ʟʝʣʝʥʘʷ ʩ 

ʦʣʠʚʢʦʚʳʤ ʦʪʪʝʥʢʦʤ. 

ʉʣʠʟʴ ʥʝʧʣʦʪʥʘʷ. 

ʅʠʪʠ ʚ ʢʦʣʦʥʠʷʭ 

ʧʨʷʤʳʝ ʠʣʠ 

ʠʟʦʛʥʫʪʳʝ. ʂʣʝʪʢʠ 

ʪʠʧʠʯʥʳʝ. 

ɻʝʪʝʨʦʮʠʩʪʳ ʠ ʩʧʦʨʳ 

ʥʝ ʚʳʷʚʣʝʥʳ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ, ʢʫʣʴʪʫʨʳ ʨʦʜʘ Anabaena ʥʘ ʩʨʝʜʘʭ çʛʦʣʦʜʥʳʭ ʧʦ ʘʟʦʪʫè 

(BBM-N, ʩʨʝʜʘ ɼʨʶ) ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʘʣʠʯʠʝʤ ʦʙʠʣʴʥʦʡ ʠʣʠ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʦʡ ʩʣʠʟʠ, 

ʦʪʩʫʪʩʪʚʠʝʤ ʩʧʦʨ ʠ ʥʘʢʦʧʣʝʥʠʝʤ ʚ ʚʝʛʝʪʘʪʠʚʥʳʭ ʢʣʝʪʢʘʭ ʮʠʘʥʦʬʠʪʠʥʦʚʳʭ ʛʨʘʥʫʣ.  

ʂʫʣʴʪʫʨʳ ʨʦʜʘ Nostoc ʥʘ ʜʘʥʥʳʭ ʩʨʝʜʘʭ ʪʘʢʞʝ ʠʤʝʣʠ ʩʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʩʣʘʙʦ 

ʚʳʨʘʞʝʥʥʘʷ ʩʣʠʟʴ, ʦʪʩʫʪʩʪʚʠʝ ʩʧʦʨ ʠ ʥʘʣʠʯʠʝ ʪʝʨʤʠʥʘʣʴʥʳʭ ʠ ʠʥʪʝʨʢʘʣʷʨʥʳʭ ʛʝʪʝʨʦʮʠʩʪ.  

ʅʘʣʠʯʠʝ ʮʠʘʥʦʬʠʪʠʥʦʚʳʭ ʛʨʘʥʫʣ ʚ ʢʣʝʪʢʘʭ ʨʦʜʘ Anabaena ʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʛʝʪʝʨʦʮʠʩʪ ʚ ʢʫʣʴʪʫʨʘʭ ʨʦʜʘ Nostoc ʥʘ ʩʨʝʜʘʭ çʛʦʣʦʜʥʳʭ ʧʦ ʘʟʦʪʫè ʫʢʘʟʳʚʘʝʪ ʥʘ ʘʢʪʠʚʠʟʘʮʠʶ 

ʧʨʦʮʝʩʩʘ ʘʟʦʪʬʠʢʩʘʮʠʠ ʮʠʘʥʦʙʘʢʪʝʨʠʷʤʠ ʥʘ ʜʘʥʥʳʭ ʩʨʝʜʘʭ. 

ɺʘʨʴʠʨʦʚʘʣʠ ʠ ʨʘʟʤʝʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʛʝʪʘʪʠʚʥʳʭ ʢʣʝʪʦʢ ʠ ʛʝʪʝʨʦʮʠʩʪ 

ʮʠʘʥʦʙʘʢʪʝʨʠʡ, ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ (ʈʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1. ʉʨʘʚʥʝʥʠʝ ʩʨʝʜʥʠʭ ʜʣʠʥʳ ʠ ʰʠʨʠʥʳ ʢʣʝʪʦʢ Anabaena sp. ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ. 

 

ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʢʣʝʪʦʢ ʥʘʭʦʜʠʣʘʩʴ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 4,95 ʤʢʤ (BBM-N) ʜʦ 5,94 ʤʢʤ (BBM), 

ʩʨʝʜʥʷʷ h ʠʨʠʥʘ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 4,40 ʤʢʤ (BBM) ʜʦ 4,98 ʤʢʤ (ʩʨʝʜʘ ɼʨʶ). ʅʘ ʩʨʝʜʘʭ 

çʛʦʣʦʜʥʳʭ ʧʦ ʘʟʦʪʫè ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʰʠʨʠʥʳ ʚʝʛʝʪʘʪʠʚʥʳʭ ʢʣʝʪʦʢ Anabaena. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʢʣʝʪʦʢ ʘʥʘʙʝʥʳ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘ ʩʨʝʜʝ ɼʨʶ ʠ ʩʦʩʪʘʚʠʣʘ 8,44 

ʤʢʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ ð ʥʘ ʩʨʝʜʝ ʏʫ-10 (6,45 ʤʢʤ); ʤʠʥʠʤʘʣʴʥʳʝ ʜʣʠʥʘ ʠ hʠʨʠʥʘ 

ʢʣʝʪʦʢ ʚʳʷʚʣʝʥ rʥʘ ʩʨʝʜʝ ʏʫ-10 (2,85 ʤʢʤ ʠ 3,69 ʤʢʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʝʪʝʨʦʮʠʩʪ ʙʳʣʠ ʙʦʣʝʝ ʩʪʘʪʠʯʥʳʤʠ: ʩʨʝʜʥʷʷ ʜʣʠʥʘ 

ʛʝʪʝʨʦʮʠʩʪ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 7,33-7,51 ʤʢʤ, ʩʨʝʜʥʷʷ ʰʠʨʠʥʘ ð 5,19-5,58 ʤʢʤ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʛʝʪʝʨʦʮʠʩʪ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʥʘ ʩʨʝʜʝ ʏʫ-10 ʠ ʩʦʩʪʘʚʠʣʘ 10,53 ʤʢʤ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ ð ʥʘ ʩʨʝʜʝ ɼʨʶ (7,50 ʤʢʤ); ʤʠʥʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʢʣʝʪʦʢ ʚʳʷʚʣʝʥʘ ʥʘ 

ʦʩʥʦʚʥʦʡ ʩʨʝʜʝ ɹʦʣʜʘ ʙʝʟ ʘʟʦʪʘ (4,02 ʤʢʤ), ʰʠʨʠʥʘ ð ʥʘ ʩʨʝʜʝ ɼʨʶ (4,00 ʤʢʤ). 

ʅʘ ʈʠʩʫʥʢʘʭ 2 ʠ 3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʨʘʚʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ ʜʣʠʥʳ ʠ ʰʠʨʠʥʳ 

ʚʝʛʝʪʘʪʠʚʥʳʭ ʢʣʝʪʦʢ ʠ ʛʝʪʝʨʦʮʠʩʪ Anabaena sp. ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ. 

ʀʟ ʜʘʥʥʳʭ ʈʠʩʫʥʢʘ 2 ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʜʣʠʥʳ ʠ 

ʰʠʨʠʥʳ ʢʣʝʪʦʢ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʏʫ-10 (17,80% ʠ 13,91%), ʥʘʠʤʝʥʴʰʝʝ 

ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʜʣʠʥʳ ʢʣʝʪʦʢ ð ʥʘ ʩʨʝʜʝ ɹʦʣʜʘ ʙʝʟ ʘʟʦʪʘ (14,97%), 
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ʰʠʨʠʥʳ ʢʣʝʪʦʢ ð ʥʘ ʦʩʥʦʚʥʦʡ ʩʨʝʜʝ ɹʦʣʜʘ (6,15%). ʇʦʜʦʙʥʳʝ ʟʥʘʯʝʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʧʦʥʠʞʝʥʥʳʡ ʠ ʩʨʝʜʥʠʡ ʫʨʦʚʥʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʝʛʝʪʘʪʠʚʥʳʭ ʢʣʝʪʦʢ ʚ ʢʫʣʴʪʫʨʘʭ. 

ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʜʣʠʥʳ ʛʝʪʝʨʦʮʠʩʪ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ɹʦʣʜʘ ʙʝʟ ʘʟʦʪʘ (15,91%), ʥʘʠʤʝʥʴʰʝʝ ð ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ɼʨʶ 

(13,65%). ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʰʠʨʠʥʳ ʢʣʝʪʦʢ ʛʝʪʝʨʦʮʠʩʪ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ɼʨʶ (14,59%), ʥʘʠʤʝʥʴʰʝʝ ð ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 

ɹʦʣʜʘ (9,05%). ʇʦʜʦʙʥʳʝ ʟʥʘʯʝʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʦʥʠʞʝʥʥʳʡ ʠ ʩʨʝʜʥʠʡ ʫʨʦʚʥʠ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʛʝʪʝʨʦʮʠʩʪ ʚ ʢʫʣʴʪʫʨʝ. 

 

 
ʈʠʩʫʥʦʢ 2. ʉʨʘʚʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ ʜʣʠʥʳ ʠ ʰʠʨʠʥʳ ʚʝʛʝʪʘʪʠʚʥʳʭ ʢʣʝʪʦʢ 

Anabaena sp. 

 

 

 
ʈʠʩʫʥʦʢ 3. ʉʨʘʚʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ ʜʣʠʥʳ ʠ ʰʠʨʠʥʳ ʛʝʪʝʨʦʮʠʩʪ Anabaena sp. 

 

ʉʨʘʚʥʝʥʠʝ ʩʨʝʜʥʠʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʝʛʝʪʘʪʠʚʥʳʭ ʢʣʝʪʦʢ ʠ ʛʝʪʝʨʦʮʠʩʪ 

Nostoc sp. ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 4.  

ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʢʣʝʪʦʢ ʥʦʩʪʦʢʘ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 3,48 ʤʢʤ (BBM-N) ʜʦ 4,44 ʤʢʤ (ʩʨʝʜʘ ʏʫ-

10), ʩʨʝʜʥʷʷ ʰʠʨʠʥʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 4,43 ʤʢʤ (ʩʨʝʜʘ ʏʫ-10) ʜʦ 4,88 ʤʢʤ (BBM-N). 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʚʝʛʝʪʘʪʠʚʥʳʭ ʢʣʝʪʦʢ Nostoc sp. ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 

ɹʦʣʜʘ 4,14Ĭ4,80 ʤʢʤ, ʤʠʥʠʤʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʢʣʝʪʦʢ ð ʥʘ ʩʨʝʜʝ ɼʨʶ (3,81Ĭ4,56 ʤʢʤ).  
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ʈʠʩʫʥʦʢ 4. ʉʨʘʚʥʝʥʠʝ ʩʨʝʜʥʠʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʝʛʝʪʘʪʠʚʥʳʭ ʢʣʝʪʦʢ Nostoc sp. 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ. 

 

ɻʝʪʝʨʦʮʠʩʪʳ ʚ ʢʫʣʴʪʫʨʘʭ ʥʦʩʪʦʢʘ ʦʪʤʝʯʝʥʳ ʪʦʣʴʢʦ ʥʘ ʩʨʝʜʘʭ çʛʦʣʦʜʥʳʭ ʧʦ ʘʟʦʪʫè, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʘʟʦʪʬʠʢʩʘʮʠʠ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʩ ʜʦʩʪʘʪʦʯʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʘʟʦʪʘ. ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʛʝʪʝʨʦʮʠʩʪ ʚʘʨʴʠʨʦʚʘʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ (4,06-4,34 ʤʢʤ); 

ʩʨʝʜʥʷʷ ʰʠʨʠʥʘ ʛʝʪʝʨʦʮʠʩʪ ʥʘ ʩʨʝʜʝ ɹʦʣʜʘ ʙʝʟ ʘʟʦʪʘ ʙʳʣʘ ʥʘ 0,74 ʤʢʤ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʩʨʝʜʝ 

ɼʨʶ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ ʛʝʪʝʨʦʮʠʩʪ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʘ ʩʨʝʜʝ ɹʦʣʜʘ ʙʝʟ 

ʘʟʦʪʘ (4,34 ʤʢʤ ʠ 4,05 ʤʢʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʤʠʥʠʤʘʣʴʥʳʝ ð ʥʘ ʩʨʝʜʝ ɼʨʶ (4,06 ʤʢʤ ʠ 

3,91 ʤʢʤ). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʪ ʩʦʩʪʘʚʘ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ (ʩʨʝʜʘ ɼʨʶ ʦʪʣʠʯʘʣʘʩʴ 

ʤʠʥʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʣʝʤʝʥʪʦʚ). 

ʅʘ ʈʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʨʘʚʥʝʥʠʝ ʩʨʝʜʥʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ ʜʣʠʥʳ ʠ 

ʰʠʨʠʥʳ ʚʝʛʝʪʘʪʠʚʥʳʭ ʢʣʝʪʦʢ ʠ ʛʝʪʝʨʦʮʠʩʪ Nostoc sp. ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ. 

 

 
ʈʠʩʫʥʦʢ 5. ʉʨʘʚʥʝʥʠʝ ʩʨʝʜʥʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ ʜʣʠʥʳ ʠ ʰʠʨʠʥʳ ʚʝʛʝʪʘʪʠʚʥʳʭ ʢʣʝʪʦʢ 

ʠ ʛʝʪʝʨʦʮʠʩʪ Nostoc sp. 
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ɿʥʘʯʝʥʠʝ ʩʨʝʜʥʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʜʣʷ ʢʫʣʴʪʫʨʳ Nostoc sp. ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ɹʦʣʜʘ, ɹʦʣʜʘ ʙʝʟ ʘʟʦʪʘ ʠ ɼʨʶ 

(15,75ï22,70%), ʠ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ ʜʣʷ ʰʠʨʠʥʳ ʢʣʝʪʦʢ ʢʫʣʴʪʫʨʳ Nostoc sp. ʥʘ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʏʫ-10 (14,64%) ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʧʦʚʪʦʨʥʦʩʪʝʡ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩʨʝʜʥʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ ʜʣʠʥʳ ʠ ʰʠʨʠʥʳ ʛʝʪʝʨʦʮʠʩʪ ʥʘ 

ʩʨʝʜʘʭ BBM-N ʠ ɼʨʶ ʦʪʤʝʯʝʥ ʧʦʥʠʞʝʥʥʳʡ ʫʨʦʚʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ (10,61ï14,58%). ʅʘ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ɼʨʶ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʜʣʠʥʳ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ 

ʠʟʤʝʥʯʠʚʦʩʪʠ (16,75%). 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ ʙʠʦʤʘʩʩʳ ʢʫʣʴʪʫʨʘʤʠ 

ʮʠʘʥʦʙʘʢʪʝʨʠʡ ʥʘ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʦʪʣʠʯʥʦ: ʜʣʷ ʮʠʘʥʝʡ ʨʦʜʘ Anabaena 

ʦʧʪʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʳ ɹʦʣʜʘ ʠ ʥʘ ʩʨʝʜ rɹʦʣʜʘ ʙʝʟ ʘʟʦʪʘ, ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ 

Nostoc ð ʩʨʝʜ rɼʨʶ ʠ ʩʨʝʜ rɹʦʣʜʘ ʙʝʟ ʘʟʦʪʘ. 

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ ʜʣʠʥʳ ʠ ʰʠʨʠʥʳ ʚʝʛʝʪʘʪʠʚʥʳʭ ʢʣʝʪʦʢ ʠ ʛʝʪʝʨʦʮʠʩʪ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʠʥʪʝʨʚʘʣʝ 6,15ï17,82% ʜʣʷ ʢʫʣʴʪʫʨ ʨʦʜʘ Anabaena ʠ 10,61ï22,7% ʜʣʷ ʢʫʣʴʪʫʨ 

ʨʦʜʘ Nostoc, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʥʠʞʝʥʥʳʡ ʠ ʩʨʝʜʥʠʡ ʫʨʦʚʥʠ ʠʭ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʢʫʣʴʪʫʨʘʭ. 

ʇʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʣʦʥʠʡ, ʥʠʪʝʡ ʠ ʢʣʝʪʦʢ ʟʘʚʠʩʷʪ ʦʪ ʩʦʩʪʘʚʘ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ. ʅʘ ʩʨʝʜʘʭ çʛʦʣʦʜʥʳʭ ʧʦ ʘʟʦʪʫè ʦʪʤʝʯʝʥʦ ʥʘʣʠʯʠʝ ʮʠʘʥʦʬʠʪʠʥʦʚʳʭ ʛʨʘʥʫʣ ʚ ʢʣʝʪʢʘʭ 

Anabaena ʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʝʪʝʨʦʮʠʩʪ ʚ ʢʫʣʴʪʫʨʘʭ ʨʦʜʘ Nostoc, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʘʢʪʠʚʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ ʘʟʦʪʬʠʢʩʘʮʠʠ ʚ ʢʫʣʴʪʫʨʘʭ. 

ɺʳʧʦʣʥʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʦʡ ʩʨʝʜʦʡ ʜʣʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʮʠʘʥʦʙʘʢʪʝʨʠʡ ʦʙʦʠʭ ʨʦʜʦʚ ʷʚʣʷʝʪʩʷ ʩʨʝʜʘ ɹʦʣʜʘ ʙʝʟ ʘʟʦʪʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʜʣʷ ʥʘʢʦʧʣʝʥʠ ̫ʙʠʦʤʘʩʩʳ ʮʠʘʥʙʘʢʪʝʨʠʷʤʠ, ʪʘʢ ʠ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ ʩʨʝʜʳ 

ʘʟʦʪʦʤ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʧʦʯʚʝ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʬʦʨʤ ʥʘʭʦʞʜʝʥʠʷ ʮʝʟʠʷ-137 ʚ 

ʧʦʯʚʝ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠ ̫ʩʧʫʩʪʷ 30 ʣʝʪ ʧʦʩʣʝ ʢʘʪʘʩʪʨʦʬʳ ʥʘ 

ɸʕʉ ʚ ʏʝʨʥʦʙʳʣʝ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʚʠʞʥʦʩʪʠ ʨʘʜʠʦʮʝʟʠʷ ʚ ʧʦʯʚʝ ʧʨʠʤʝʥʷʣʠ ʤʝʪʦʜ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʠʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʨʘʟʣʠʯʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʘʜʠʦʮʝʟʠʷ ʚ ʧʨʠʤʝʥʷʝʤʳʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ. ʉʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʮʝʟʠʷ ʚ 

ʚʦʜʥʦʡ ʚʳʪʷʞʢʝ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 0,4 ɹʢ ʜʦ 5,5 ɹʢ, ʘʮʝʪʘʪʥʦïʘʤʤʦʥʠʡʥʦʡ ð (0,3ï2,8) ɹʢ; 

ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʝʨʝʭʦʜʳ ʨʘʜʠʦʮʝʟʠʷ ʥʘʙʣʶʜʘʣʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʣʷʥʦʡ 

ʢʠʩʣʦʪʳ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 1ʄ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʩʦʜʝʨʞʘʥʠʝ ʩʦʩʪʘʚʠʣʦ (0,4ï4,2) ɹʢ, ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 6ʄ ð (2ï88) ɹʢ. ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʠʦʮʝʟʠʷ ʚ ʚʦʜʥʦʡ ʚʳʪʷʞʢʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʤʝʥʴʰʝʥʠʠ ʨʘʟʤʝʨʦʚ ʧʝʨʝʭʦʜʘ ʨʘʜʠʦʥʫʢʣʠʜʘ ʧʦ ʚʩʝʤ ʧʦʯʚʘʤ. ɼʣʷ 

ʩʫʧʝʩʠ ʟʘ 2017 ʠ 2018 ʛʛ. ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ 2,3% ʠ 1,8%, ʧʝʩʯʘʥʦʡ ʧʦʯʚʳ 4,3% ʠ 

2,2%, ʠ ʪʦʨʬʷʥʠʢʘ 0,8% ʠ 0,3%. ɼʣʷ ʘʮʝʪʘʪʥʦïʘʤʤʦʥʠʡʥʦʡ ʚʳʪʷʞʢʠ ʥʘ ʩʫʧʝʩʷʭ ʠʤʝʣʦ ʤʝʩʪʦ 

ʫʚʝʣʠʯʝʥʠʝ ʧʝʨʝʭʦʜʘ ʩ 1,3% ʜʦ 2,5%. ʅʘ ʧʝʩʢʝ ʠ ʪʦʨʬʝ ʠʤʝʣʦ ʤʝʩʪʦ ʫʤʝʥʴʰʝʥʠʝ 

ʜʦʩʪʫʧʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (7,6ï4,5) ʠ (1,8ï0,7)%. ʇʨʠ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ 

1ʄ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʩʫʧʝʩʠ ʧʝʨʝʭʦʜ ʨʘʜʠʦʥʫʢʣʠʜʘ ʫʤʝʥʴʰʠʣʩʷ ʩ 2,9% ʜʦ 2,2%. ʅʘ ʧʝʩʢʝ 

ʚʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʩ 4,4% ʜʦ 5,2%. ʅʘ ʪʦʨʬʷʥʠʢʝ ʠʟʤʝʥʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ 

ʤʠʥʠʤʘʣʴʥʳʝ. ʆʙʨʘʙʦʪʢʘ ʧʦʯʚʳ 6ʄ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ ʫʚʝʣʠʯʠʣʘ ʧʝʨʝʭʦʜ ʨʘʜʠʦʥʫʢʣʠʜʘ ʥʘ 

ʩʫʧʝʩʠ ʠ ʥʘ ʪʦʨʬʷʥʠʢʝ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʨʘʜʠʦʮʝʟʠʷ ʚ 6ʄ ʢʠʩʣʦʪʝ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ 

ʜʘʣʴʥʝʡʰʝʝ ʟʘʢʨʝʧʣʝʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʘ ʧʦʯʚʝʥʥʳʤ ʧʦʛʣʦʱʘʶʱʠʤ ʢʦʤʧʣʝʢʩʦʤ. ʄʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ: ʤʝʪʦʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ɻʢʩʪʨʘʛʠʨʦʚʘʥʠʷ. 

 

Abstract. This article presents the results of the assessment of the biological availability of 

radionuclides in the soil. The object of this work is to identify the forms of cesium-137 in the soil 

and to establishing their quantitative ratio 30 years after the disaster at the Chernobyl nuclear power 

plant. We were determined the mobility of radiocaesium in the soil, a sequential extraction method 

was used. Research methods: Research revealed significant differences in the concentration of 
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radiocaesium in the solvents used. The content of radiocaesium in the aqueous extract varied from 

0.4 Bq to 5.5 Bq, ammonium acetate varied from 0.3 Bq to 2.8 Bq. The most significant 

radiocaesium transitions were observed using hydrochloric acid. When we were using 1M 

hydrochloric acid, radiocaesium content was (0.4ï4.2) Bq, at a concentration of 6M (2ï88) Bq. 

Analysis of the dynamics of the content of radiocaesium in the aqueous extract indicates a decrease 

in the size of the radionuclide transition overall soils. Average rates for sandy loam were 2,3% and 

1.8%, sandy soil 4.3% and 2.2%, and peat bog 0.8% and 0.3% for 2017ï2018 years. For 

the ammonium acetate extract on sandy loops, there was an increase in the transition from 1.3% to 

2.5%. On sand and peat there was a decrease in availability, respectively (7.6ï4.5)% and (1.8ï

0.7)%. The radionuclide transition decreased from 2.9% to 2.2%, when extracting with hydrochloric 

acid (1M concentration) on sandy loam. On the sand revealed an increase in availability from 4.4% 

to 5.2%. Accessibility changes have occurred minimal, on the moor. Soil treatment with 6M 

hydrochloric acid increased the radionuclide transfer to sandy loam and peatlands. An increase 

the amount of radiocaesium in 6=M acid means further fixation of the radionuclide by the soil 

absorbing complex. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʧʦʯʚʘ, ʮʝʟʠʡ-137, ʚʳʪʷʞʢʘ. 

 

Keywords: bioavailability, soil, cesium-137, extract. 

 

ʆʜʥʠʤ ʠʟ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʢʘʪʘʩʪʨʦʬʳ ʥʘ ʏɸʕʉ ʷʚʣʷʝʪʩʷ ʨʘʜʠʦʘʢʪʠʚʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʠʝ ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʙʣʝʤʳ ʚʳʷʚʣʝʥʳ ʜʣʷ ʟʘʣʠʚʥʳʭ ʣʫʛʦʚ. 

ʂʦʨʤʦʚʳʝ ʫʛʦʜʴʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʠʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʣʦʜʦʨʦʜʠʷ ʠ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚ, ʢʘʯʝʩʪʚʘ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʪʨʘʚʦʩʪʦʝʚ.  

ʆʩʥʦʚʥʳʤ ʜʦʟʦʦʙʨʘʟʫʶʱʠʤ ʧʨʦʜʫʢʪʦʤ ʧʠʪʘʥʠʷ ʜʣʷ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʥʘ 

ʟʘʛʨʷʟʥʝʥʥʦʡ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʪʝʨʨʠʪʦʨʠʠ, ʙʳʣʦ ʠ ʦʩʪʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʨʦʚʴʝ 

ʤʦʣʦʢʦ. ɿʘ ʩʯʝʪ ʝʛʦ ʬʦʨʤʠʨʫʝʪʩʷ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʜʦʟʳ 

ʚʥʫʪʨʝʥʥʝʛʦ ʦʙʣʫʯʝʥʠʷ. 

ʄʠʛʨʘʮʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʥʘ ʩʝʥʦʢʦʩʥʦïʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʴʷʭ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʨʘʟʣʠʯʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʰʥʝʡ. ʅʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʫʛʘʭ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʨʘʜʠʦʥʫʢʣʠʜʦʚ 

ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʚ ʩʣʦʝ ʜʦ 5 ʩʤ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʥʦʤʫ ʧʦʛʣʦʱʝʥʠʶ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʣʫʛʦʚʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. 

ɺʪʦʨʦʡ ʥʝʤʘʣʦʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʫʛʦʚ ʷʚʣʷʝʪʩʷ ʨʝʞʠʤ ʫʚʣʘʞʥʝʥʠʷ. 

ʇʝʨʠʦʜʠʯʝʩʢʦʝ ʟʘʪʦʧʣʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʠʥʪʝʥʩʠʚʥʦʤʫ ʧʝʨʝʜʚʠʞʝʥʠʶ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʧʦ ʧʦʯʚʝʥʥʦʤʫ ʧʨʦʬʠʣʶ, ʥʦ ʠ ʫʩʠʣʝʥʠʶ ʥʘʢʦʧʣʝʥʠʷ 
137
Cs ʪʨʘʚʘʤʠ.  

ʈʘʜʠʦʮʝʟʠʡ, ʠʣʠ 
137

Cs ð ʦʩʥʦʚʥʦʡ ʜʦʟʦʦʙʨʘʟʫʶʱʠʡ ʨʘʜʠʦʥʫʢʣʠʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʉʪʘʨʝʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʘ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ ʝʛʦ ʜʦʩʪʫʧʥʦʩʪʠ ʩʚʷʟʘʥʦ ʩ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ 

ʦʙʤʝʥʥʦʤʫ ʠ ʢ ʥʝʦʙʤʝʥʥʦʤʫ ʧʦʛʣʦʱʝʥʠʶ ʧʦʯʚʝʥʥʦʧʦʛʣʦʱʘʶʱʠʤ ʢʦʤʧʣʝʢʩʦʤ. ʉʪʘʨʝʥʠʝ 

ʨʘʜʠʦʥʫʢʣʠʜʘ ʦʙʲʷʩʥʷʝʪʩʷ ʚʭʦʞʜʝʥʠʝʤ ʚ ʤʝʞʧʘʢʝʪʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʠʦʥʦʚ 

Cs
+
 ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʦʡ ʚʪʦʨʠʯʥʳʭ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ. ʌʠʢʩʠʨʦʚʘʥʥʳʝ ʠʦʥʳ Cs

+
 

ʩʪʘʥʦʚʷʪʩʷ ʤʝʥʝʝ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʅʘ ʧʦʜʚʠʞʥʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ 
137
Cs ʚʦʟʜʝʡʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʬʦʨʤʳ ʥʘʭʦʞʜʝʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ 

ʚ ʧʦʯʚʝ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚʳ, ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 
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ʚʝʱʝʩʪʚʘ, ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʳʭ ʢʘʪʠʦʥʦʚ ʠ ʝʤʢʦʩʪʴ ʢʘʪʠʦʥʥʦʛʦ ʦʙʤʝʥʘ, ʘ ʪʘʢʞʝ ʢʠʩʣʦʪʥʦʩʪʴ 

ʧʦʯʚʳ. 

ʅʝʤʘʣʦʚʘʞʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʤʝʨʳ ʧʝʨʝʭʦʜʘ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʟʚʝʥʝ çʧʦʯʚʘïʨʘʩʪʝʥʠʝè 

ʠʤʝʶʪ ʬʦʨʤʳ ʥʘʭʦʞʜʝʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʧʦʯʚʝ. ʇʦʜ ʬʦʨʤʘʤʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʦʮʝʥʢʘ ʧʨʦʯʥʦʩʪʠ ʩʚʷʟʠ ʨʘʜʠʦʥʫʢʣʠʜʘ ʩ ʧʦʯʚʦʡ. ʇʨʦʯʥʦʩʪʴ ʩʚʷʟʠ 

ʦʮʝʥʠʚʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʧʦʤʦʱʴʶ ʚʦʜʳ, ʘʮʝʪʘʪʘ ʘʤʤʦʥʠʷ, ʠ ʢʠʩʣʦʪ ʨʘʟʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʜʝʣʷʶʪ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ, ʦʙʤʝʥʥʳʝ, ʧʦʜʚʠʞʥʳʝ ʠ ʬʠʢʩʠʨʦʚʘʥʥʳʝ 

ʬʦʨʤʳ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʦʯʚʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʣʠʯʥʳʤ ʬʘʟʦʚʳʤ ʠ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʘʤʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʜʠʦʥʫʢʣʠʜʳ ʟʘʢʨʝʧʣʷʶʪʩʷ ʩ ʨʘʟʣʠʯʥʦʡ ʧʨʦʯʥʦʩʪʴʶ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʦʩʪʫʧʥʦʩʪʴ ʨʘʜʠʦʮʝʟʠʷ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʚʦʧʨʦʩʘʤ ʦʮʝʥʢʠ ʬʦʨʤ ʥʘʭʦʞʜʝʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ 

ʧʝʨʚʳʝ ʛʦʜʳ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʢʘʪʘʩʪʨʦʬʳ. 

ʊʘʢ, ʧʦ ʤʥʝʥʠʶ ʖ. ɸ. ʀʚʘʥʦʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ, 
137
Cs ʚ ʧʦʯʚʝ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʦʯʥʦʬʠʢʩʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ, ʢʘʢ ʚ ʩʦʩʪʘʚʝ ʪʚʝʨʜʳʭ ʪʦʧʣʠʚʥʳʭ ʯʘʩʪʠʮ, ʪʘʢ ʠ ʚ ʩʦʩʪʘʚʝ 

ʘʵʨʦʟʦʣʝʡ (ʢʦʥʜʝʥʩʘʮʠʦʥʥʳʭ ʚʳʧʘʜʝʥʠʡ). ʕʪʦ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʤʝʩʪʘ 

ʚʳʙʨʦʩʦʚ, ʪʘʢ ʠ ʦʪ ʚʨʝʤʝʥʠ [1], ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʖ. ʀ. ɻʦʣʠʢʦʚʘ ʠ 

ʜʨʫʛʠʤʠ [2]. 

ɺ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʣʠʢʚʠʜʘʮʠʠ ʢʘʪʘʩʪʨʦʬʳ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ 
137
Cs ʚ ʧʦʯʚʘʭ 

30 ʢʤ ʟʦʥʳ ʚ 1988ï1989 ʛʦʜʘʭ ʦʮʝʥʝʥʘ ʇ. ʌ. ɹʦʥʜʘʨʝʤ ʩ ʩʦʘʚʪʦʨʘʤʠ ʥʘ ʫʨʦʚʥʝ 59%, ʘ ʟʘ ʝʝ 

ʧʨʝʜʝʣʘʤʠ ð 74% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʝʞʝʚʥʝʩʝʥʥʳʤ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʤ 
137
Cs [3]. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪ ʤʝʩʪʦ ʬʘʢʪʳ ʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʠʦʮʝʟʠʷ ʚ ʨʘʩʪʝʥʠʷʭ ʩ 

ʢʦʣʠʯʝʩʪʚʦʤ ʜʦʩʪʫʧʥʳʭ ʬʦʨʤ ʨʘʜʠʦʥʫʢʣʠʜʘ ʚ ʧʦʯʚʝ. ʇʦ ʤʥʝʥʠʶ ɻ. ʉ. ʄʝʰʘʣʢʠʥʘ, ɸ. ʅ. 

ɸʨʭʠʧʦʚʘ, ʅ. ʇ. ɸʨʭʠʧʦʚʘ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ
137
Cs ʚ çʬʠʢʩʠʨʦʚʘʥʥʦʡè ʬʦʨʤʝ ʚ ʧʨʝʜʝʣʘʭ 

76ï98% ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʤʝʨʳ ʧʦʩʪʫʧʣʝʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʨʘʩʪʝʥʠʷ [4].  

ʇʦ ʜʘʥʥʳʤ ʅ. ʀ. ʉʤʝʷʥʘ, ɽ. ʇ. ʇʝʪʨʷʝʚʘ, ʢʦʣʠʯʝʩʪʚʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ 
137
Cs ʦʮʝʥʠʚʘʝʪʩʷ 

ʚ 80ï98% [5ï6]. ɺ. ʖ. ɸʛʝʝʮ ʩ ʩʦʘʚʪʦʨʘʤʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ 
137
Cs ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʦʯʚ ʚʘʨʴʠʨʫʝʪ ʜʣʷ ʜʝʨʥʦʚʦïʛʣʝʝʚʳʭ ʠ ʪʦʨʬʷʥʦïʙʦʣʦʪʥʳʭ ʧʦʯʚ ð 21,7ï

66,4%; ʜʣʷ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ð 45,4ï67,7%; ʜʣʷ ʧʦʡʤʝʥʥʳʭ ð 90,1%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

[7]. 

ʇʦ ʜʘʥʥʳʤ ʇ. ʄ. ʆʨʣʦʚʘ ʠ ɸ. ɺ. ʂʫʟʥʝʮʦʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʯʥʦʩʪʠ ʩʚʷʟʠ 

ʨʘʜʠʦʥʫʢʣʠʜʘ ʩ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʦʡ ʩʦʜʝʨʞʘʥʠʝ
137
Cs ʚʘʨʴʠʨʫʝʪ ʦʪ 3,7% 

ʜʦ 45,3%. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʥʘ ʯʝʪʚʝʨʪʳʡ ʛʦʜ ʧʦʩʣʝ ʟʘʛʨʷʟʥʝʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʯʥʦʩʚʷʟʘʥʥʦʛʦ 
137
Cs ʜʣʷ ʜʝʨʥʦʚʦïʧʦʜʟʦʣʠʩʪʦʡ ʧʝʩʯʘʥʦʡ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʣʦ ʜʦ 60%, ʚ 

ʘʣʣʶʚʠʘʣʴʥʦʡ ʜʝʨʥʦʚʦʡ ʛʣʝʝʚʦʡ ʧʝʩʯʘʥʦʡ ʜʦ 80%, ʜʣʷ ʪʦʨʬʷʥʦ-ʙʦʣʦʪʥʦʡ ʜʦ 98% [8]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʝʪ ʤʝʩʪʦ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʤʝʥʥʳʭ ʬʦʨʤ ʨʘʜʠʦʮʝʟʠʷ ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʯʥʦʬʠʢʩʠʨʦʚʘʥʥʳʭ ʬʦʨʤ. ʇʨʠʯʝʤ ʵʪʦʪ ʧʨʦʮʝʩʩ ʟʘʚʠʩʠʪ ʦʪ ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚ. 

ɼʣʷ ʛʠʜʨʦʤʦʨʬʥʳʭ ʧʦʯʚ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ. ɹʝʟʫʩʣʦʚʥʦ, ʦʜʥʦʡ ʠʟ 

ʧʨʠʯʠʥ ʷʚʣʷʝʪʩʷ ʟʘʢʨʝʧʣʝʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʘ ʚ ʤʝʞʧʘʢʝʪʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʚʪʦʨʠʯʥʳʭ 

ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ. 

ʀʤʝʶʱʠʝʩʷ ʨʘʟʣʠʯʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʬʦʨʤ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʦʙʲʷʩʥʷʶʪʩʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʫʯʪʝʥʥʳʤʠ ʠ ʥʝʫʯʪʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʕʪʦ ʠ ʧʝʩʪʨʦʪʘ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ, ʩʪʝʧʝʥʴ ʛʠʜʨʦʤʦʨʬʥʦʩʪʠ, ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʠʩʪʦʯʥʠʢʘ ʚʳʙʨʦʩʘ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʜʨʫʛʠʭ [9]. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʩʦʦʪʥʦʰʝʥʠʷ ʬʦʨʤ ʨʘʜʠʦʮʝʟʠʷ ʦʢʘʟʳʚʘʶʪ ʪʘʢʠʝ ʬʘʢʪʦʨʳ 

ʢʘʢ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʠ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʡ. 
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʫʣʫʯʰʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʣʫʛʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʚ ʧʦʯʚʝ ʦʙʤʝʥʥʳʭ ʠ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. ʊʘʢ, 

ʧʦ ʜʘʥʥʳʤ ʄ. ʀ. ʀʣʴʠʥʘ ʧʨʦʚʝʜʝʥʠʝ ʫʣʫʯʰʝʥʠʷ ʪʦʨʬʷʥʠʩʪʦʛʦ ʪʠʧʘ ʣʫʛʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ 

ʣʫʛʦʚʦïʘʣʣʶʚʠʘʣʴʥʦʡ ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʝ, ʧʨʠ ʧʦʤʦʱʠ ʜʠʩʢʦʚʘʥʠʷ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʦʙʤʝʥʥʦʛʦ 
137
Cs ʚ 1,5 ʨʘʟʘ, ʘ ʦʙʤʝʥʥʦʛʦ 

90
Sr ð ʚ 2,1 ʨʘʟʘ [10]. 

ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʩʥʠʞʝʥʠʷ ʜʦʩʪʫʧʥʳʭ ʬʦʨʤ ʨʘʜʠʦʮʝʟʠʷ ʚ ʧʦʯʚʝ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ [11]. ɽʱʝ ʚ 1984 ʛ. ʀ. ʊ. ʄʦʠʩʝʝʚ ʠ ʃ. ɸ. ʈʝʨʠʭ ʦʪʤʝʯʘʣʠ, 

ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʚ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʩʫʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ ʦʪ 

ʤʠʥʠʤʘʣʴʥʦʛʦ (1,0ï1,5%) ʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ (2,0ï3,0%) ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝʤ ʚ 1,5 ʨʘʟʘ 

ʧʦʩʪʫʧʣʝʥʠʷ 
90
Sr ʠ ʚ 2ï5 ʨʘʟ 

137
ʉs ʚ ʫʨʦʞʘʡ ʤʥʦʛʦʣʝʪʥʠʭ ʟʣʘʢʦʚʳʭ ʪʨʘʚ. 

ʇʦʤʠʤʦ ʬʦʨʤ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ 

ʨʘʩʪʝʥʠʷʭ ʦʢʘʟʳʚʘʶʪ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ [13ï15].  

ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʚʳʩʦʢʠʝ ʨʘʟʤʝʨʳ 

ʧʝʨʝʭʦʜʘ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʦʡʤʝʥʥʳʭ ʣʫʛʦʚ, ʷʚʣʷʶʪʩʷ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʠ ʚʦʜʥʳʡ ʨʝʞʠʤ ʧʦʯʚ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ (ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʠ ʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʤʝʩʷʮʘʤ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ, ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ), ʘ ʪʘʢʞʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʨʘʚʦʩʪʦʷ [16ï17]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʬʦʨʤ ʥʘʭʦʞʜʝʥʠʷ ʮʝʟʠʷ-137 ʚ ʧʦʯʚʝ ʠ ʫʩʪʘʥʦʚʠʪʴ ʠʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʩʧʫʩʪʷ 30 ʣʝʪ ʧʦʩʣʝ ʢʘʪʘʩʪʨʦʬʳ ʥʘ ɸʕʉ ʚ ʏʝʨʥʦʙʳʣʝ. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʚʠʞʥʦʩʪʠ ʨʘʜʠʦʮʝʟʠʷ ʚ ʧʦʯʚʝ ʠʣʠ ʧʨʦʯʥʦʩʪʠ ʩʚʷʟʠ ʩ ʧʦʯʚʦʡ 

ʧʨʠʤʝʥʷʣʠ ʤʝʪʦʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʪʨʘʛʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ, ʘʮʝʪʘʪ ʘʤʤʦʥʠʷ ʠ 1ʄ, ʠ 6ʄ ʩʦʣʷʥʫʶ ʢʠʩʣʦʪʫ. ʆʪʥʦʰʝʥʠʝ 

ʵʢʩʪʨʘʛʝʥʪʘ ʢ ʧʦʯʚʝ ʩʦʩʪʘʚʣʷʣʦ 1:10. ɺʳʪʷʞʢʠ ʛʦʪʦʚʠʣʠ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʢ 50 ʛ ʧʦʯʚʳ 

500 ʤʣ ʵʢʩʪʨʘʛʝʥʪʘ. ʇʝʨʝʜ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʝʤ ʧʨʦʚʦʜʠʣʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʠʦʮʝʟʠʷ 

ʚ ʧʦʯʚʝ. 

ʇʨʦʙʳ ʧʦʯʚʳ ʦʪʙʠʨʘʣʠ ʚ 2017ï2018 ʛʛ. ɺ ʦʙʨʘʟʮʘʭ ʧʦʯʚʳ 2017 ʛ ʩʦʜʝʨʞʘʥʠʝ 

ʨʘʜʠʦʮʝʟʠʷ ʚ ʧʨʦʙʘʭ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʣʦ ʦʪ 18 ɹʢ ʜʦ 227 ɹʢ. ʇʝʨʝʨʘʩʯʝʪ ʥʘ 1 ʢʛ ʧʦʯʚʳ ʠ 

ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 360 ɹʢ/ʢʛ ʠ 4540 ɹʢ/ʢʛ, ʠʣʠ 86,4 ʢɹʢ/ʤ
2
 (2,3 

ʂʠ/ʢʤ
2
) ʠ 1089,6 ʢɹʢ/ʤ

2
 (29,4 ʂʠ/ʢʤ

2
).  

ɼʣʷ ʘʥʘʣʠʟʘ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʣʠ ʧʦʯʚʳ ʥʘ 3 ʛʨʫʧʧʳ ʧʦ ʪʠʧʘʤ ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤ: 

ʘʣʣʶʚʠʘʣʴʥʘʷ ʩʫʧʝʩʯʘʥʘʷ ʠʣʠ ʩʫʧʝʩʴ, ʘʣʣʶʚʠʘʣʴʥʘʷ ʧʝʩʯʘʥʘʷ ʠʣʠ ʧʝʩʦʢ ʠ ʪʦʨʬʷʥʦ-ʙʦʣʦʪʥʘʷ 

ʠʣʠ ʪʦʨʬʷʥʠʢ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɼʣʷ ʩʫʧʝʩʝʡ ʩʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʮʝʟʠʷ ʚ ʧʦʯʚʝ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 36 ɹʢ ʜʦ 227 ɹʢ, ʧʝʩʯʘʥʦʡ 

ʧʦʯʚʳ 18 ɹʢ ʠ ʜʣʷ ʪʦʨʬʷʥʠʢʘ ð 21ï160 ɹʢ. ɺ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʝ 

ʨʘʜʠʦʮʝʟʠʷ ʚ ʧʦʯʚʝʥʥʳʭ ʚʳʪʷʞʢʘʭ ʚ 2017 ʛ. ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʊʘʙʣʠʮʝ 1. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʠʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʨʘʜʠʦʮʝʟʠʷ ʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ. ʉʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʮʝʟʠʷ ʚ ʚʦʜʥʦʡ ʚʳʪʷʞʢʝ 

ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 0,4 ɹʢ ʜʦ 5,5 ɹʢ. ɼʣʷ ʩʫʧʝʩʠ ʧʘʨʘʤʝʪʨ ʩʦʩʪʘʚʣʷʣ 0,4ï5,5 ɹʢ, ʧʝʩʢʘ 0,8 ɹʢ ʠ 

ʪʦʨʬʘ 0,2ï0,8 ɹʢ.  
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ʊʘʙʣʠʮʘ 1.  

ʉʆɼɽʈɾɸʅʀɽ ʈɸɼʀʆʎɽɿʀʗ ɺ ʇʆʏɺɽʅʅʓʍ ɺʓʊʗɾʂɸʍ, 2017 ʛ. ʚ %/ʧʨʦʙʫ  

 

ʐ
ʠ
ʬ
ʨ
 
ʧ
ʨ
ʦ
ʙ
ʳ

 

ʄ
ʝ
ʩ
ʪ
ʦ
 
ʦ
ʪ
ʙ
ʦ
ʨ
ʘ

 

ʧ
ʨ
ʦ
ʙ

 

ɻ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 

ʧ
ʦ
ʯ
ʚ
ʳ
,

 

ʩ
ʤ 

ɻ
ʨ
ʘ
ʥ
ʫ
ʣ
ʦ

ï
 

ʤ
ʝ
ʪ
ʨ
ʠ
ʯ
ʝ
ʩ
ʢ
ʠ
ʡ

 

ʩ
ʦ
ʩ
ʪ
ʘ
ʚ
 
ʧ
ʦ
ʯ
ʚ
ʳ

 

ʉ
ʦ
ʜ
ʝ
ʨ
ʞ
ʘ
ʥ
ʠ
ʝ

 
1

3
7 C
s
 
ʚ
 
ʧ
ʦ
ʯ
ʚ
ʝ
,

 

H
2
O

, 

%
 

C
H

3
C

O
O

N
H

4
, 

%
 

1
 
ʄ
 
H
C
l
,

 

%
 

6
ʄ
 
H
C
l
,

 

%
 

×
 13

7 C
s 

ʚ
 
ʨ
ʘ
ʩ
ʪ
ʚ
ʦ
ʨ
ʘ
ʭ
,

 

%
 

1 
ʏʝʯʝʨʩʢ 

ʆʙʲʝʢʪ 1 
0ï20 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 
79,95 2,2 0,5 1,1 28 31,8 

2 
ʏʝʯʝʨʩʢ 

ʆʙʲʝʢʪ 2 
0ï20 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 
50,48 2,2 0,5 1,8 27,9 32,4 

3 
ʏʝʯʝʨʩʢ 

ʆʙʲʝʢʪ 3 
0ï20 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 
108,4 5,5 3 4,2 47,4 60,1 

4 
ʏʝʯʝʨʩʢ 

ʆʙʲʝʢʪ 4 
0ï5 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 
74,95 1 0,3 1,4 26,4 29,1 

5 
ʏʝʯʝʨʩʢ 

ʆʙʲʝʢʪ 5 
0ï5 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 
227,1 1,1 1,7 3 88,2 94 

6 
ʐʝʨʩʪʠʥ 

ʆʙʲʝʢʪ 1 
0ï5 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 
34,85 0,4 0,3 1,3 13,1 15,1 

7 
ʐʝʨʩʪʠʥ 

ʆʙʲʝʢʪ 1 
5ï10 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 
44,3 0,5 0,7 1,1 15 17,3 

8 
ʐʝʨʩʪʠʥ 

ʆʙʲʝʢʪ 2 
0ï5 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 
37,85 0,9 0,6 1,5 13,8 16,8 

9 
ʐʝʨʩʪʠʥ 

ʆʙʲʝʢʪ 2 
5ï10 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 
35,5 0,8 0,7 1,5 13 16 

10 
ɼʝʤʴʷʥʢʠ 

ʆʙʲʝʢʪ 1 
0ï20 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʧʝʩʯʘʥʘʷ 
18,4 0,8 1,4 0,8 7,7 10,7 

11 
ʅʝʤʠʨʦʚ 

ʆʙʲʝʢʪ 1 
0ï10 ʊʦʨʬ 159,6 0,8 2,8 2,6 28 34,2 

12 
ʅʝʤʠʨʦʚ 

ʆʙʲʝʢʪ 1 
10ï20 ʊʦʨʬ 21,4 0,23 0,4 0,4 2,4 3,43 

 

ɺ ʧʨʦʮʝʥʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʵʪʠ ʜʘʥʥʳʝ ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,5ï5,1%, 4,35% ʠ 0,5ï

1,1% (ʊʘʙʣʠʮʘ 2). ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʮʝʟʠʷ ʚ ʚʦʜʥʦʡ ʚʳʪʷʞʢʝ ʩʦʩʪʘʚʠʣʦ ʜʣʷ ʩʫʧʝʩʠ 

ð 1,6%, ʧʝʩʢʘ ð 0,8% ʠ ʪʦʨʬʘ ð 0,5%. 

ʉʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʮʝʟʠʷ ʚ ʘʮʝʪʘʪʥʦ-ʘʤʤʦʥʠʡʥʦʡ ʚʳʪʷʞʢʝ ʙʳʣʦ ʚ ʧʨʝʜʝʣʘʭ 0,3ï2,8 ɹʢ. 

ɼʣʷ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʧʦʯʚ ʵʪʦ ʙʳʣʦ 0,3ï1,7 ɹʢ, ʚʪʦʨʦʡ 1,4 ɹʢ ʠ ʪʨʝʪʴʝʡ 0,4ï2,8 ɹʢ. ɺ 

ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,4ï2,8%; 7,6% ʠ 1,8ï1,9%. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʩʦʩʪʘʚʠʣʠ 1,3%; 7,6% ʠ 1,8%. 

ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʝʨʝʭʦʜʳ ʨʘʜʠʦʮʝʟʠʷ ʥʘʙʣʶʜʘʣʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʣʷʥʦʡ 

ʢʠʩʣʦʪʳ. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʪʳ 1 ʄ ʩʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʘ ʩʦʩʪʘʚʠʣʦ 0,4ï4,2 ɹʢ. ʇʦ 

ʛʨʫʧʧʘʤ ʧʦʯʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1,1ï4,2 ɹʢ; 0,8 ɹʢ ʠ 0,4ï2,6 ɹʢ. ɺ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1,4ï4,2%; 4,4% ʠ 1,6ï1,9%. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 2,9%; 4,4% ʠ 1,8%. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʝʨʝʭʦʜ ʨʘʜʠʦʥʫʢʣʠʜʘ ʠʤʝʣ ʤʝʩʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 6ʄ ʩʦʣʷʥʦʡ 

ʢʠʩʣʦʪʳ. 

ʉʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʮʝʟʠʷ ʚ 6ʄ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʝ ʩʦʩʪʘʚʣʷʣʦ ʦʪ 2 ɹʢ ʜʦ 88 ɹʢ. ɼʣʷ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ ʧʦʯʚʳ ʚʘʨʴʠʨʦʚʘʥʠʝ ʩʦʩʪʘʚʣʷʣʦ (13ï88) ɹʢ; ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʦʢʦʣʦ 8 ɹʢ, ʠ ʜʣʷ ʪʨʝʪʴʝʡ 

ʛʨʫʧʧʳ (2,4ï28) ɹʢ. ɺ ʧʨʦʮʝʥʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʦʩʪʘʚʣʷʣʦ 39%; 42% ʠ 

14%. 
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ʆʙʱʠʡ ʧʝʨʝʭʦʜ ʨʘʜʠʦʮʝʟʠʷ ʚ ʧʦʯʚʝʥʥʳʝ ʚʳʪʷʞʢʠ ʩʦʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ ʜʣʷ ʩʫʧʝʩʠ 46%, 

ʧʝʩʢʘ 58% ʠ ʪʦʨʬʘ 19% (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2. 

ʉʆɼɽʈɾɸʅʀɽ ʈɸɼʀʆʎɽɿʀʗ ɺ ʇʆʏɺɽʅʅʓʍ ɺʓʊʗɾʂɸʍ, 2017 ʛ. ʚ %/ʧʨʦʙʫ 

 

ʐ
ʠ
ʬ
ʨ
 
ʧ
ʨ
ʦ
ʙ
ʳ

 

ʄ
ʝ
ʩ
ʪ
ʦ
 
ʦ
ʪ
ʙ
ʦ
ʨ
ʘ

 

ʧ
ʨ
ʦ
ʙ

 

ɻ
ʦ
ʨ
ʠ
ʟ
ʦ
ʥ
ʪ

 ʧ
ʦ
ʯ
ʚ
ʳ

, 

ʩ
ʤ 

ɻ
ʨ
ʘ
ʥ
ʫ
ʣ
ʦ

-

ʤ
ʝ
ʪ
ʨ
ʠ
ʯ
ʝ
ʩ
ʢ
ʠ
ʡ

 

ʩ
ʦ
ʩ
ʪ
ʘ
ʚ
 
ʧ
ʦ
ʯ
ʚ
ʳ

 

ʉ
ʦ
ʜ
ʝ
ʨ
ʞ
ʘ
ʥ
ʠ
ʝ

 1
3

7 C
s 

ʚ
 
ʧ
ʦ
ʯ
ʚ
ʝ

 

H
2
O

, %
 

C
H

3
C

O
O

N
H

4
, 
%

 

1
 
ʄ
 
H
C
l
,

 %
 

6
ʄ
 
H
C
l
,

 %
 

×
 13

7 C
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ʩ
ʪ
ʚ
ʦ
ʨ
ʘ
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 %
 

1 
ʏʝʯʝʨʩʢ 

ʦʙʲʝʢʪ 1 
0ï20 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 
79,95 2,75 0,62 1,38 35,02 39,77 

2 
ʏʝʯʝʨʩʢ 

ʦʙʲʝʢʪ 2 
0ï20 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 
50,48 4,35 0,99 3,57 55,27 64,18 

3 
ʏʝʯʝʨʩʢ 

ʦʙʲʝʢʪ 3 
0ï20 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 
108,4 5,07 2,77 3,87 43,73 55,44 

4 
ʏʝʯʝʨʩʢ 

ʦʙʲʝʢʪ 4 
0ï5 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 
74,95 1,33 0,40 1,87 35,22 38,83 

5 
ʏʝʯʝʨʩʢ 

ʦʙʲʝʢʪ 5 
0ï5 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 
227,1 0,48 0,79 1,32 38,84 41,39 

6 
ʐʝʨʩʪʠʥ 

ʦʙʲʝʢʪ 1 
0ï5 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 
34,85 1,15 0,86 3,73 37,59 43,33 

7 
ʐʝʨʩʪʠʥ 

ʦʙʲʝʢʪ 1 
5ï10 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 
44,3 1,13 1,58 2,48 33,86 39,05 

8 
ʐʝʨʩʪʠʥ 

ʦʙʲʝʢʪ 2 
0ï5 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 
37,85 2,38 1,58 3,96 36,46 44,39 

9 
ʐʝʨʩʪʠʥ 

ʦʙʲʝʢʪ 2 
5ï10 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 
35,5 2,25 1,97 4,23 36,62 45,07 

10 
ɼʝʤʴʷʥʢʠ 

ʦʙʲʝʢʪ 1 
0ï20 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʧʝʩʯʘʥʘʷ 
18,4 4,35 7,61 4,35 41,85 58,15 

11 
ʅʝʤʠʨʦʚ 

ʦʙʲʝʢʪ 1 
0ï10 ʊʦʨʬ 159,6 0,50 1,75 1,63 17,54 21,43 

12 
ʅʝʤʠʨʦʚ 

ʦʙʲʝʢʪ 1 
10ï20 ʊʦʨʬ 21,4 1,08 1,87 1,87 11,21 16,03 

 

ɺ 2018 ʛ. ʦʪʙʦʨ ʧʨʦʙ ʧʦʯʚʳ ʧʨʦʠʟʚʦʜʠʣʠ ʪʘʢʞʝ ʥʘ ʩʫʧʝʩʯʘʥʦʡ ʠ ʧʝʩʯʘʥʦʡ ʧʦʯʚʘʭ, ʘ 

ʪʘʢʞʝ ʥʘ ʥʠʟʠʥʥʦʤ ʪʦʨʬʷʥʠʢʝ. ʉʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʮʝʟʠʷ ʚ ʧʦʯʚʘʭ ʩʦʩʪʘʚʣʷʣʦ ʦʪ 38 ɹʢ/ʧʨʦʙʫ 

ʜʦ 208 ɹʢ/ʧʨʦʙʫ (ʊʘʙʣʠʮʳ 3ï4). ɼʣʷ ʩʫʧʝʩʠ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʷ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ 38ï61 ɹʢ, 

ʧʝʩʯʘʥʦʡ ʧʦʯʚʳ 207ï209 ɹʢ, ʠ ʜʣʷ ʪʦʨʬʷʥʠʢʘ 60ï112 ɹʢ. 

ʉʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʮʝʟʠʷ ʚ ʚʦʜʥʦʡ ʚʳʪʷʞʢʝ ʩʦʩʪʘʚʣʷʣʦ 0,1ï5 ɹʢ ʠʣʠ 0,1ï2,6%. ʇʦ 

ʠʟʫʯʘʝʤʳʤ ʛʨʫʧʧʘʤ ʧʦʯʚ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1,1ï2,6%; 1,9ï2,4%; 0,1ï

0,5%. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦ ʛʨʫʧʧʘʤ ʧʦʯʚ 1,8%; 2,2%; 0,3%.  

ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʨʘʜʠʦʥʫʢʣʠʜʘ ʚ ʘʮʝʪʘʪʥʦ-ʘʤʤʦʥʠʡʥʦʡ ʚʳʪʷʞʢʝ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ. ʇʨʝʜʝʣʳ ʚʘʨʴʠʨʦʚʘʥʠʷ 0,3ï6,1%. ʇʦ ʛʨʫʧʧʘʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,8ï6,1%; 4,4ï

4,5%; 0,3ï1,2%. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 2,5%; 4,4%; 0,7%. 

ɼʣʷ ʢʠʩʣʦʪʥʦʡ ʚʳʪʷʞʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 1ʄ ʩʦʣʷʥʫʶ ʢʠʩʣʦʪʫ. ʉʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʘ 

ʚ ʚʳʪʷʞʢʝ ʩʦʩʪʘʚʣʷʣʦ 0,5ï8,2 ɹʢ/ʧʨʦʙʫ. ɺ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʦ ʨʘʜʠʦʮʝʟʠʷ ʧʦ 

ʛʨʫʧʧʘʤ ʧʦʯʚ ʩʦʩʪʘʚʣʷʣʦ 1,1ï3,4%; 3,9ï6,5% ʠ 1,1ï2,2%. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʣʝʜʫʶʱʠʤʠ ʜʘʥʥʳʤʠ ð 2,2%; 5,2%; 1,6%. 
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ʊʘʙʣʠʮʘ 3. 

ʉʆɼɽʈɾɸʅʀɽ ʈɸɼʀʆʎɽɿʀʗ ɺ ʇʆʏɺɽʅʅʓʍ ɺʓʊʗɾʂɸʍ, 2018 ʛ. ʚ %/ʧʨʦʙʫ 
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13 
ɺʝʪʢʦʚʩʢʠʡ 

ʐʝʨʩʪʠʥ 1 
0ï20 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 

61,1 

Ñ7,7 

0,7 

Ñ0,1 

0,5 

Ñ0,1 

1,1 

Ñ0,3 

11,9 

Ñ2,9 
14,2 

15 

ɺʝʪʢʦʚʩʢʠʡ 

ʐʝʨʩʪʠʥ 

2.ʆʟ. ʂʨʠʚʦʝ 

0ï20 
ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 

38,35 

Ñ4,9 

0,6 

Ñ0,2 

0,9 

Ñ0,2 

0,9 

Ñ0,2 

14,3 

Ñ2,0 
16,7 

17 
ɺʝʪʢʦʚʩʢʠʡ 

ʐʝʨʩʪʠʥ 3 
0ï20 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 

53,7 

Ñ6,8 

0,9 

Ñ0,2 

3,3 

Ñ0,6 

1,8 

Ñ0,3 

48,6 

Ñ6,5 
54,6 

19 
ɺʝʪʢʦʚʩʢʠʡ 

ʐʝʨʩʪʠʥ 6 
0ï20 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 

46,55 

Ñ5,8 

1,2 

Ñ0,3 

0,4 

Ñ0,1 

0,5 

Ñ0,1 

28,8 

Ñ2,9 
30,9 

3 
ɼʦʙʨʫʰʩʢʠʡ 

ɺʳʣʝʚʦ 2 
0ï20 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʧʝʩʯʘʥʘʷ 

207,4 

Ñ26,1 

4,0 

Ñ0,6 

9,1 

Ñ1,1 

13,5 

Ñ1,7 

132,0 

Ñ16,6 
158,6 

5 
ɼʦʙʨʫʰʩʢʠʡ 

ɺʳʣʝʚʦ 3 
0ï20 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʧʝʩʯʘʥʘʷ 

208,6 

Ñ26,3 

5,0 

Ñ0,7 

9,3 

Ñ1,3 

8,2 

Ñ1,1 

11,5 

Ñ14,6 
34,0 

27 
ɼʦʙʨʫʰʩʢʠʡ 

ʅʝʤʠʨ 1 
0ï20 ʊʦʨʬ 

60 

Ñ7,6 

0,3 

Ñ0,1 

0,7 

Ñ0,2 

1,3 

Ñ0,2 

17,4 

Ñ2,3 
19,7 

29 
ɼʦʙʨʫʰʩʢʠʡ 

ʅʝʤʠʨ 2 
0ï20 ʊʦʨʬ 

107,2 

Ñ13,5 

0,3 

Ñ0,1 

0,8 

Ñ0,1 

1,3 

Ñ0,2 

18,8 

Ñ2,6 
20,4 

31 
ɼʦʙʨʫʰʩʢʠʡ 

ʅʝʤʠʨ 3 
0ï20 ʊʦʨʬ 

71,9 

Ñ9,4 

0,1 

Ñ0,08 

0,5 

Ñ0,1 

1,3 

Ñ0,2 

17,6 

Ñ2,2 
19,5 

33 
ɼʦʙʨʫʰʩʢʠʡ 

ʅʝʤʠʨ 4 
0ï20 ʊʦʨʬ 

111,7 

Ñ14,0 

0,1 

Ñ0,07 

0,3 

Ñ0,1 

1,2 

Ñ0,2 

17,4 

Ñ2,2 
19,0 

 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʜʠʦʥʫʢʣʠʜʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʚ ʧʦʯʚʝʥʥʦʡ ʚʳʪʷʞʢʝ, ʛʜʝ ʚ 

ʢʘʯʝʩʪʚʝ ʵʢʩʪʨʘʛʝʥʪʘ ʙʳʣʘ 6ʄ ʩʦʣʷʥʘʷ ʢʠʩʣʦʪʘ. ʉʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʮʝʟʠʷ ʚ ʚʳʪʷʞʢʝ 

ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʧʨʝʜʝʣʘʭ 12ï132 ɹʢ/ʧʨʦʙʫ ʠʣʠ 5,5ï90%. ɼʣʷ ʩʫʧʝʩʠ, ʧʝʩʢʘ ʠ ʪʦʨʬʘ 

ʚʘʨʴʠʨʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʙʳʣʦ ʚ ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʝʣʘʭ ð 20ï90%; 5,5ï64%; 16ï29% 

ʧʨʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʷʭ ð 52,3%; 34,6%; 21,7%. 

ɺʩʝʤʠ ʵʢʩʪʨʘʛʝʥʪʘʤʠ ʠʟ ʧʦʯʚʳ ʙʳʣʦ ʠʟʚʣʝʯʝʥʦ ʦʪ 16% ʜʦ 100% ʨʘʜʠʦʥʫʢʣʠʜʘ. ɼʣʷ 

ʩʫʧʝʩʝʡ ʚʘʨʴʠʨʦʚʘʥʠʝ ʩʦʩʪʘʚʠʣʦ 23,2ï100,0%; ʧʝʩʢʦʚ 16,3ï76,5%; ʪʦʨʬʘ 17,0ï32,8%. 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 58,7%; 46,4%; 24,0%. ɼʣʷ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ ʧʝʨʝʭʦʜʘ 

ʨʘʜʠʦʥʫʢʣʠʜʘ ʚ ʨʘʩʪʚʦʨʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʠʟʚʝʩʪʠ ʘʥʘʣʠʟ ʧʦ ʚʝʨʪʠʢʘʣʠ ʠ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ. 

ɺʝʨʪʠʢʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʪʩʷ ʦʪʜʝʣʴʥʦ ʧʦ ʚʦʜʥʦʡ, ʘʮʝʪʘʪʥʦïʘʤʤʦʥʠʡʥʦʡ ʠ 

ʢʠʩʣʦʪʥʳʤ ʚʳʪʷʞʢʘʤ.  

ɸʥʘʣʠʟ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʦʟʥʘʯʘʝʪ ʩʨʘʚʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʝʭʦʜʘ ʚ ʚʳʪʷʞʢʠ ʤʝʞʜʫ 

ʩʦʙʦʡ.  

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʠʦʮʝʟʠʷ ʚ ʚʦʜʥʦʡ ʚʳʪʷʞʢʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʫʤʝʥʴʰʝʥʠʠ ʨʘʟʤʝʨʦʚ ʧʝʨʝʭʦʜʘ ʨʘʜʠʦʥʫʢʣʠʜʘ ʧʦ ʚʩʝʤ ʧʦʯʚʘʤ (ʊʘʙʣʠʮʘ 5). ɼʣʷ ʩʫʧʝʩʠ ʟʘ ʜʚʘ 

ʛʦʜʘ, 2017 ʠ 2018 ʛʛ., ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ 2,3% ʠ 1,8%, ʧʝʩʯʘʥʦʡ ʧʦʯʚʳ 4,3% ʠ 

2,2%, ʠ ʪʦʨʬʷʥʠʢʘ 0,8% ʠ 0,3%. 
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ʊʘʙʣʠʮʘ 4. 

ʉʆɼɽʈɾɸʅʀɽ ʈɸɼʀʆʎɽɿʀʗ ɺ ʇʆʏɺɽʅʅʓʍ ɺʓʊʗɾʂɸʍ, 2018 ʛ. ʚ %/ʧʨʦʙʫ 
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13 
ɺʝʪʢʦʚʩʢʠʡ 

ʐʝʨʩʪʠʥ 1 
0ï20 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 
61,1Ñ7,7 1,1 0,8 1,8 19,5 23,2 

15 

ɺʝʪʢʦʚʩʢʠʡ 

ʐʝʨʩʪʠʥ 2. 

ʦʟ. ʂʨʠʚʦʝ 

0ï20 
ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 
38,35Ñ4,9 1,6 2,3 2,3 37,3 43,5 

17 
ɺʝʪʢʦʚʩʢʠʡ 

ʐʝʨʩʪʠʥ 3 
0ï20 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 
53,7Ñ6,8 1,7 6,1 3,4 90,5 101,7 

19 
ɺʝʪʢʦʚʩʢʠʡ 

ʐʝʨʩʪʠʥ 6 
0ï20 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 
46,55Ñ5,8 2,6 0,9 1,1 61,9 66,4 

3 
ɼʦʙʨʫʰʩʢʠʡ. 

ɺʳʣʝʚʦ 2 
0ï20 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʧʝʩʯʘʥʘʷ 
207,4Ñ26,1 1,9 4,4 6,5 63,6 76,5 

5 
ɼʦʙʨʫʰʩʢʠʡ 

ɺʳʣʝʚʦ 3 
0ï20 

ɸʣʣʶʚʠʘʣʴʥʘʷ 

ʧʝʩʯʘʥʘʷ 
208,6Ñ26,3 2,4 4,5 3,9 5,5 16,3 

27 
ɼʦʙʨʫʰʩʢʠʡ 

ʅʝʤʠʨ 1 
0ï20 ʊʦʨʬ 60Ñ7,6 0,5 1,2 2,2 29,0 32,8 

29 
ɼʦʙʨʫʰʩʢʠʡ 

ʅʝʤʠʨ 2 
0ï20 ʊʦʨʬ 107,2Ñ13,5 0,3 0,7 1,2 17,5 19,0 

31 
ɼʦʙʨʫʰʩʢʠʡ 

ʅʝʤʠʨ 3 
0ï20 ʊʦʨʬ 71,9Ñ9,4 0,1 0,7 1,8 24,5 27,1 

33 
ɼʦʙʨʫʰʩʢʠʡ 

ʅʝʤʠʨ 4 
0ï20 ʊʦʨʬ 111,7Ñ14,0 0,1 0,3 1,1 15,6 17,0 

 

 

ʊʘʙʣʠʮʘ 5. 

ɼʀʅɸʄʀʂɸ ʌʆʈʄ ʉʆɼɽʈɾɸʅʀʗ ʈɸɼʀʆʎɽɿʀʗ ɺ ʇʆʏɺɽʅʅʓʍ ɺʓʊʗɾʂɸʍ, ʚ % 
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2017 ʉʫʧʝʩʴ 34,85ï227,1 0,48ï5,07 0,4ï2,77 1,32ï4,23 33,86ï55,27 38,83ï64,18 

  77,0 2,3 1,3 2,9 39,2 45,7 

2018 ʉʫʧʝʩʴ 38,35ï61,1 1,1ï2,6 0,8ï6,1 1,1ï3,4 19,5ï90,5 23,2ï101,7 

  49,925 1,75 2,52 2,15 52,3 58,7 

2017 ʇʝʩʯʘʥʘʷ 18,4 4,35 7,61 4,35 41,85 58,15 

2018 ʇʝʩʯʘʥʘʷ 207,4ï208,6 1,9ï2,4 4,4ï4,5 3,9ï6,5 5,5ï63,6 16,3ï76,5 

  208 2,15 4,45 5,2 34,55 46,4 

2017 ʊʦʨʬ 21,4ï159,6 0,5ï1,08 1,75ï1,87 1,63ï1,87 11,21ï17,54 16,03ï21,43 

  90,5 0,79 1,81 1,75 14,375 18,73 

2018 ʊʦʨʬ 60ï111,7 0,1ï0,5 0,3ï1,2 1,1ï2,2 15,6ï29,0 17,0ï32,8 

  87,7 0,3 0,7 1,6 21,7 24,0 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʯʠʩʣʠʪʝʣʝ ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ11. 2018 

 

 

47 

 

ɼʣʷ ʘʮʝʪʘʪʥʦ-ʘʤʤʦʥʠʡʥʦʡ ʚʳʪʷʞʢʠ ʥʘ ʩʫʧʝʩʷʭ ʠʤʝʣʦ ʤʝʩʪʦ ʫʚʝʣʠʯʝʥʠʝ ʧʝʨʝʭʦʜʘ ʩ 

1,3% ʜʦ 2,5%. ʅʘ ʧʝʩʢʝ ʠ ʪʦʨʬʝ ʠʤʝʣʦ ʤʝʩʪʦ ʫʤʝʥʴʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 7,6ï

4,5% ʠ 1,8ï0,7%. 

ʇʨʠ ɻʢʩʪʨʘʛʠʨʦʚʘʥʠʠ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ 1ʄ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʩʫʧʝʩʠ ʧʝʨʝʭʦʜ 

ʨʘʜʠʦʥʫʢʣʠʜʘ ʫʤʝʥʴʰʠʣʩʷ ʩ 2,9% ʜʦ 2,2%. ʅʘ ʧʝʩʢʝ ʚʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʩ 

4,4% ʜʦ 5,2%. ʅʘ ʪʦʨʬʷʥʠʢʝ ʠʟʤʝʥʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʤʠʥʠʤʘʣʴʥʳʝ. ʆʙʨʘʙʦʪʢʘ ʧʦʯʚʳ 6ʄ 

ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ ʫʚʝʣʠʯʠʣʘ ʧʝʨʝʭʦʜ ʨʘʜʠʦʥʫʢʣʠʜʘ ʥʘ ʩʫʧʝʩʠ ʠ ʥʘ ʪʦʨʬʷʥʠʢʝ. ʋʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʨʘʜʠʦʮʝʟʠʷ ʚ 6ʄ ʢʠʩʣʦʪʝ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ ʜʘʣʴʥʝʡʰʝʝ ʟʘʢʨʝʧʣʝʥʠʝ ʨʘʜʠʦʥʫʢʣʠʜʘ 

ʧʦʯʚʝʥʥʳʤ ʧʦʛʣʦʱʘʶʱʠʤ ʢʦʤʧʣʝʢʩʦʤ. 

ʉʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʜʠʦʥʫʢʣʠʜʘ, ʧʝʨʝʭʦʜʷʱʝʛʦ ʚ ʚʳʪʷʞʢʠ, ʥʘʠʙʦʣʝʝ ʚʝʣʠʢʦ ʚ 

ʤʠʥʝʨʘʣʴʥʳʭ ʧʦʯʚʘʭ, ʪʦ ʝʩʪʴ ʩʫʧʝʩʠ ʠ ʧʝʩʢʝ (ʈʠʩʫʥʦʢ). 

 

 
 

ʈʠʩʫʥʦʢ. ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʠʦʮʝʟʠʷ ʚ ʧʦʯʚʝʥʥʳʭ ʚʳʪʷʞʢʘʭ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʫʤʤʘʨʥʳʡ ʧʨʦʮʝʥʪ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ ʧʦ ʚʦʜʥʦʡ, ʘʮʝʪʘʪʥʦ-ʘʤʤʦʥʠʡʥʦʡ ʠ 1ʄ 

ʢʠʩʣʦʪʥʦʡ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2,6% ʜʣʷ ʪʦʨʬʘ ʜʦ 16,3% ʜʣʷ ʧʝʩʢʘ. ʈʘʟʣʠʯʠʷ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʚʦʜʥʦʡ, ʘʮʝʪʘʪʥʦ-ʘʤʤʦʥʠʡʥʦʡ ʠ 1ʄ ʢʠʩʣʦʪʥʦʡ ʠ 

6ʄ ʢʠʩʣʦʪʥʦʡ ʚʳʪʷʞʢʦʡ, ʩʦʩʪʘʚʠʣʠ ʜʣʷ ʩʫʧʝʩʠ ʦʪ 6 ʜʦ 8 ʨʘʟ, ʜʣʷ ʧʝʩʢʘ 2,6ï2,9 ʨʘʟʘ, ʠ ʜʣʷ 

ʪʦʨʬʘ 3,3ï8,3 ʨʘʟʘ. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʜʠʦʥʫʢʣʠʜʘ ʚ ʚʦʜʥʦʡ, ʘʮʝʪʘʪʥʦï

ʘʤʤʦʥʠʡʥʦʡ ʠ 1ʄ ʢʠʩʣʦʪʥʦʡ ʚʳʪʷʞʢʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 6ʄ 

ʢʠʩʣʦʪʥʦʡ ʚʳʪʷʞʢʦʡ. 

ʆʙʱʝʝ ʩʫʤʤʘʨʥʦʝ, ʢʦʣʠʯʝʩʪʚʦ ʨʘʜʠʦʥʫʢʣʠʜʘ, ʧʝʨʝʭʦʜʷʱʝʛʦ ʚ ʚʳʪʷʞʢʠ, ʥʘʠʙʦʣʝʝ 

ʚʝʣʠʢʦ ʚ ʤʠʥʝʨʘʣʴʥʳʭ ʧʦʯʚʘʭ, ʪʦ ʝʩʪʴ ʩʫʧʝʩʠ ʠ ʧʝʩʢʝ. ɼʣʷ ʪʦʨʬʷʥʠʢʘ ʧʝʨʝʭʦʜ ʨʘʜʠʦʥʫʢʣʠʜʘ 

ʚ ʚʳʪʷʞʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ, ʯʪʦ ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ ʬʠʢʩʠʨʫʶʱʝʡ ʨʦʣʴʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ.  
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ʠ ʘʣʴʪʝʨʥʘʨʠʠ, ʨʝʛʠʩʪʨʠʨʦʚʘʚʰʠʝʩʷ ʚ ʚʦʟʜʫʭʝ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ. ʇʦ ʯʘʩʪʦʪʝ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʵʨʦʩʧʦʨ ʪʨʝʪʴʠʤ ʪʘʢʩʦʥʦʤ ʷʚʣʷʣʩʷ ʬʫʟʘʨʠʡ. ʈʘʩʰʠʨʝʥʠʝ ʧʣʦʱʘʜʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʧʦʚʳʰʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʚʳʨʘʱʠʚʘʝʤʳʭ ʢʫʣʴʪʫʨ ʠ ʨʦʩʪ 

ʬʠʪʦʧʘʪʦʣʦʛʠʡ ʚ ʀʩʩʳʢïʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʚʦʟʜʫʭʝ ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ 

ʪʘʢʩʦʥʦʚ ʩʧʦʨ ʠ ʧʦʷʚʠʣʠʩʴ ʨʘʥʝʝ ʥʝ ʦʧʨʝʜʝʣʷʝʤʳʝ ʚ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʘʭ ʩʧʦʨʳ 

ʨʞʘʚʯʠʥʥʳʭ ʠ ʛʦʣʦʚʥʝʚʳʭ ʛʨʠʙʦʚ (ʪʠʣʣʝʮʠʠ, ʩʦʨʦʩʧʦʨʠʷ ʠ ʧʫʢʮʠʥʠʠ).  

 

Abstract. The article presents the results of the assessment of the impact of land use changes, 

in connection with the accession of Kyrgyzstan to the EEC, on the quantitative and taxonomic 

composition of fungal spores in the air of Karakol. Aerobiological studies were carried out by the 

volumetric method using a 7-day Lanzoni trap, placed 13 meters above the ground. For the effective 

identification of fungal spores under a light microscope, a dichotomous determinant of fungal air 

spores was created. The aeromicological regime was formed by 9 taxa in 2015 and 18 dispute 

taxons in 2016, of which the dominant spectrum consisted of: spores of Cladosporia and Alternaria 

recorded in the air for the entire observation period. In terms of the frequency of occurrence of 

aerospores, the third taxon was the Fusarium. The expansion of agricultural land, increasing the 

range of crops grown and the growth of phytopathologies in the IssykïKul region resulted in an 

increase in the number of spores taxonôs in the air and spores of rust and smut fungi (tilletions, 

sporosporia and puccinia) not previously defined in aerobiological samples. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʧʦʨʳ ʛʨʠʙʦʚ, ʢʣʘʜʦʩʧʦʨʠʫʤ, ʘʣʴʪʝʨʥʘʨʠʷ, ʬʫʟʘʨʠʫʤ, 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʨʞʘʚʯʠʥʥʳʝ ʠ ʛʦʣʦʚʥʝʚʳʝ ʩʧʦʨʳ ʛʨʠʙʦʚ. 

 

Keywords: fungal spores, Cladosporium, Alternaria, Fusarium, land use, vegetation, rust and 

smut fungi spores. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʝʨʴʝʟʥʳʝ ʨʠʩʢʠ ʜʣʷ ʟʜʦʨʦʚʴʷ, ʚʳʟʚʘʥʥʳʝ ʩʧʦʨʘʤʠ ʛʨʠʙʦʚ, 

ʧʨʠʚʣʝʢʘʶʪ ʢ ʩʝʙʝ ʚʩʝ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʚ ʤʠʨʦʚʦʤ ʩʦʦʙʱʝʩʪʚʝ. ɸʣʣʝʨʛʠʷ ʢ ʥʠʤ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 20ï30% ʚ ʤʠʨʦʚʦʡ ʧʦʧʫʣʷʮʠʠ ʣʶʜʝʡ [1, ʩ. 1101]. 

ɺ ʩʚʷʟʠ ʩ ʚʩʪʫʧʣʝʥʠʝʤ ʂʳʨʛʳʟʩʪʘʥʘ ʚ ɽʕʉ ʚ 2015 ʛʦʜʫ ʫʚʝʣʠʯʝʥʘ ʪʝʨʨʠʪʦʨʠʷ ʧʦʩʝʚʥʳʭ 

ʟʝʤʝʣʴ ʜʣʷ ʧʦʩʘʜʦʢ ʦʚʦʱʥʳʭ ʠ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʢʫʣʴʪʫʨ. ʆʙʳʯʥʦ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ ʦʙʲʷʩʥʷʶʪʩʷ ʪʦʣʴʢʦ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ, ʘ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ 

ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ [2, c. 548]. ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʩʧʝʢʪʨ ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ ʩʚʷʟʘʥ ʥʝ ʪʦʣʴʢʦ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ʠ ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʮʝʣʴ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʣʘʩʴ 

ʚ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʩʧʦʨ ʛʨʠʙʦʚ ʚ ʚʦʟʜʫʭʝ ʛ. ʂʘʨʘʢʦʣ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɸʵʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʦʙʱʝʧʨʠʥʷʪʳʤ ʚʦʣʶʤʝʪʨʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ ʩ ʧʦʤʦʱʴʶ 7-ʜʥʝʚʥʦʡ ʣʦʚʫʰʢʠ ʃʘʥʟʦʥʠ, ʨʘʟʤʝʰʝʥʥʦʡ ʥʘ ʢʨʳʰʝ ʟʜʘʥʠʷ, ʥʘ ʚʳʩʦʪʝ 

13 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʧʦʯʚʳ ʚ ʛ. ʂʘʨʘʢʦʣ. ʇʨʠʥʮʠʧ ʠ ʩʪʘʥʜʘʨʪʥʘʷ ʤʝʪʦʜʠʢʘ ʠʟʫʯʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ ʦʧʠʩʘʥʘ ʨʘʥʝʝ [3, ʩ. 80]. ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚʝʩʴ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ð ʩ ʤʘʨʪʘ ʧʦ ʩʝʥʪʷʙʨʴ. 

ɼʘʣʝʢʦ ʥʝ ʚʩʝ ʪʠʧʳ ʩʧʦʨ ʫʜʘʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʧʦʜ ʩʚʝʪʦʚʳʤ ʤʠʢʨʦʩʢʦʧʦʤ ʧʦ 

ʨʘʟʤʝʨʫ, ʬʦʨʤʝ, ʩʪʨʫʢʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʮʚʝʪʫ, ʪʘʢ ʢʘʢ ʦʧʨʝʜʝʣʝʥʠʝ ʩʧʦʨ ʛʨʠʙʦʚ ʠʤʝʝʪ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʧʦʜʩʯʝʪʘ ʩʧʦʨ ʛʨʠʙʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʘʪʣʘʩʳ ʩʧʦʨ [4, ʩ. 366ï368; 5, ʩ. 1ï139;] ʠ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʦʧʨʝʜʝʣʠʪʴ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʜʠʭʦʪʦʤʠʯʝʩʢʦʤ ʢʣʶʯʝ (ʊʘʙʣʠʮʘ 3). 

ʂʘʨʘʢʦʣ ʨʘʩʧʦʣʦʞʝʥ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʀʩʩʳʢïʂʫʣʴʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ʥʘ ʚʳʩʦʪʝ 1716 ʤ ʅʋʄ ʫ ʩʝʚʝʨʥʦʛʦ ʧʦʜʥʦʞʴʷ ʭʨʝʙʪʘ ʊʝʨʩʢʝʡ ɸʣʘïʊʘʫ. ʂʣʠʤʘʪ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʦʪʣʠʯʘʝʪʩʷ ʤʷʛʢʦʩʪʴʶ, ʙʣʘʛʦʜʘʨʷ ʙʣʠʟʦʩʪʠ ʦ. ʀʩʩʳʢïʂʫʣʴ, 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʊʝʧʣʦʝ ʣʝʪʦ ʩʤʝʥʷʝʪʩʷ ʤʷʛʢʦʡ ʟʠʤʦʡ. 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ð 5 ʉ̄, ʷʥʚʘʨʷ ð ʜʦ 6 ʉ̄, ʠʶʣʷ ð ʜʦ 18 ʉ̄, ʩʨʝʜʥʝʛʦʜʦʚʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʣʦ 350ï450 ʤʤ. 

ɺ ʀʩʩʳʢïʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʧʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʩʦʩʪʘʚʣʷʝʪ 16418 

ʪʳʩ ʛʘ (ʧʘʰʥʠ ð 188, 1 ʪʳʩ, ʤʥʦʛʦʣʝʪʥʠʝ ʥʘʩʘʞʜʝʥʠʷ 6,4 ʪʳʩ). ʉʨʝʜʠ ʚʳʨʘʱʠʚʘʝʤʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳ ð ʟʝʨʥʦʚʳʝ ʢʦʣʦʩʦʚʳʝ (ʷʨʦʚʘʷ ʠ ʦʟʠʤʘʷ 

ʧʰʝʥʠʮʘ, ʪʨʠʪʠʢʘʣʝ), ʟʝʨʥʦʙʦʙʦʚʳʝ (ʛʦʨʦʭ, ʢʦʨʤʦʚʳʝ ʙʦʙʳ), ʢʫʢʫʨʫʟʘ, ʢʦʨʤʦʚʘʷ ʠ ʩʘʭʘʨʥʘʷ 

ʩʚʝʢʣʘ, ʤʘʩʣʠʯʥʳʝ, ʦʚʦʱʥʳʝ, ʧʣʦʜʦʚʦï̫ ʛʦʜʥʳʝ ʢʫʣʴʪʫʨʳ, ʢʘʨʪʦʬʝʣʴ, ʟʣʘʢʦʚʳʝ ʠ ʙʦʙʦʚʳʝ 

ʦʜʥʦʣʝʪʥʠʝ ʠ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʏʠʩʣʦ ʩʧʦʨ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʠ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ 

ʧʨʝʜʝʣʘʭ. ɺʘʨʠʘʮʠʠ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʩʧʦʨ ʛʨʠʙʦʚ ʚ ʚʦʟʜʫʭʝ 

ʥʦʩʷʪ ʩʝʟʦʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʜʦʩʪʠʛʘʷ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʣʝʪʦʤ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʚ ʧʦʯʚʝ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʢʦʤʧʣʝʢʩʘ ʤʝʪʝʦʬʘʢʪʦʨʦʚ. ʇʦʵʪʦʤʫ ʚ ʚʦʟʜʫʭʝ ʛ. ʂʘʨʘʢʦʣ ʧʠʢʦʚʳʝ 
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ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʵʨʦʩʧʦʨ ʥʘʙʣʶʜʘʣʠʩʴ ʣʝʪʦʤ ʠ ʚ ʥʘʯʘʣʝ ʦʩʝʥʠ, ʢʦʛʜʘ ʟʘ ʜʦʞʜʣʠʚʳʤʠ ʜʥʷʤʠ 

ʥʘʩʪʫʧʘʣʠ ʩʦʣʥʝʯʥʳʝ, ʩʫʭʠʝ ʠ ʚʝʪʨʝʥʳʝ ʜʥʠ.  

ɸʵʨʦʤʠʢʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʛ. ʂʘʨʘʢʦʣ ʚ 2015 ʛʦʜʫ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ 9 ʪʘʢʩʦʥʘʤʠ. 

ʇʨʠʯʝʤ ʜʦʤʠʥʘʥʪʥʳʡ ʩʧʝʢʪʨ ʩʦʩʪʘʚʣʷʣʠ 2 (94,9%) ʪʘʢʩʦʥʘ ʩʧʦʨ ʛʨʠʙʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 

ʚʦʟʜʫʭʝ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ:  

 ïʘʵʨʦʩʧʦʨʳ ʢʣʘʜʦʩʧʦʨʠʷ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ð 31248 (27.07), ʚʩʝʛʦ ð 75538, 

74,0% (ʩʧʦʨ ʛʨʠʙʦʚ/ ʩʤ
3
, ʩ.ʛ./ʩʤ

3
); 

ïʘʵʨʦʩʧʦʨʳ ʘʣʴʪʝʨʥʘʨʠʠ, ʤʘʢʩʠʤʫʤ ð 5376 (28.07), ʚʩʝʛʦ ð 21307 ʩ.ʛ./ʩʤ
3
, 20,9%.  

ʆʩʪʘʣʴʥʫʶ ʯʘʩʪʴ (5,1%) ʩʦʩʪʘʚʣʷʣʠ ʩʧʦʨʳ ʛʨʠʙʦʚ ʬʫʟʘʨʠʷ, ʫʩʪʠʣʘʛʦ, ʛʝʣʴʤʠʥʪʦʩʧʦʨʠʷ, 

ʩʪʝʤʬʠʣʠʷ, ʪʦʨʫʣʳ, ʵʧʠʢʦʢʢʫʤʘ, ʘʚʨʝʦʙʘʟʠʜʠʷ (ʊʘʙʣʠʮʘ 1)  

 

ʊʘʙʣʠʮʘ 1. 

ʀɼɽʅʊʀʌʀʎʀʈʆɺɸʅʅʓɽ ʊɸʂʉʆʅʓ ʉʇʆʈ ɻʈʀɹʆɺ ɺ ɺʆɿɼʋʍɽ ʛ. ʂɸʈɸʂʆʃ, 2015 ʛ. 

 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʪʘʢʩʦʥʦʚ 

 

ɺʩʝʛʦ 

ʩ.ʛ./ʩʤ
3
 

% ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ 

1 ʂʣʘʜʦʩʧʦʨʠʡ (Cladosporium) 75538 74,0% 31248 (27.07) 

2 ɸʣʴʪʝʨʥʘʨʠʷ (Alternaria) 21307 20,9% 5376 (28.07) 

3 ʌʫʟʘʨʠʡ (Fusarium) 3220 3,15% 462 (06.08) 

4 ʋʩʪʠʣʘʛʦ (Ustilago) 625 0,61% 126 (02.08) 

5 ɻʝʣʴʤʠʥʪʦʩʧʦʨʠʡ (Helminthosporium) 595 0,58% 252 (28.07) 

6 ʉʪʝʤʬʠʣʠʡ (Stemphylium) 135 0,13% 54 (30.06) 

7 ʊʦʨʫʣʘ (Torula) 85 0,08% 44 (19.06) 

8 ʕʧʠʢʦʢʢʫʤ (Epicoccum) 38 0,037% 21 (26.07) 

9 ɸʚʨʝʦʙʘʟʠʜʠʡ (Aureobasidium) 9 0,009% 4 (28.06) 

10 ʅʝʦʧʨʝʜʝʣʝʥʥʳʝ ʪʘʢʩʦʥʳ 478 0,46 

ɺʩʝʛʦ 9 ʪʘʢʩʦʥʦʚ 102030 100% 

 

ɺ ʘʵʨʦʤʠʢʦʣʦʛʠʯʝʩʢʦʤ ʩʧʝʢʪʨʝ ʂʘʨʘʢʦʣʘ 2016 ʛʦʜʘ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʫʞʝ 18 ʪʘʢʩʦʥʦʚ 

ʩʧʦʨ ʛʨʠʙʦʚ. ʇʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʚ ʘʪʤʦʩʬʝʨʝ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʝʦʙʣʘʜʘʣʠ ʩʧʦʨʳ 

ʢʣʘʜʦʩʧʦʨʠʷ (45,8%) ʠ ʘʣʴʪʝʨʥʘʨʠʠ (26,9%): 

ïʘʵʨʦʩʧʦʨʳ ʢʣʘʜʦʩʧʦʨʠʷ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 4485 (17.06), ʚʩʝʛʦ ʟʘ ʩʝʟʦʥ ð 

45160 ʩ.ʛ./ʩʤ
3
; 

ïʘʵʨʦʩʧʦʨʳ ʘʣʴʪʝʨʥʘʨʠʠ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 2376 (22.06), ʚʩʝʛʦ ʟʘ ʩʝʟʦʥ ð 

21307 ʩ.ʛ./ʩʤ
3
.  

 

ɼʘʣʝʝ ʚ ʫʙʳʚʘʶʱʝʤ ʧʦʨʷʜʢʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʩʧʦʨʳ ʛʨʠʙʦʚ (28,3%) ʬʫʟʘʨʠʷ, 

ʩʝʨʧʫʣʳ, ʙʦʪʨʠʩʘ, ʫʩʪʠʣʘʛʦ, ʛʝʣʴʤʠʥʪʦʩʧʦʨʠʷ, ʩʪʝʤʬʠʣʠʷ, ʜʨʝʰʣʝʨʳ, ʪʦʨʫʣʳ, ʧʫʢʮʠʥʠʠ, 

ʵʧʠʢʦʢʢʫʤʘ, ʧʦʣʠʪʨʠʥʮʠʷ, ʘʚʨʝʦʙʘʟʠʜʠʷ, ʢʫʨʚʫʣʷʨʠʠ, ʪʠʣʣʝʮʠʠ, ʩʦʨʦʩʧʦʨʠʷ ʠ ʬʦʤʳ 

(ʊʘʙʣʠʮʘ 2). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʵʨʦʤʠʢʦʣʦʛʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʛ. ʂʘʨʘʢʦʣ ʙʳʣ ʦʙʨʘʟʦʚʘʥ 9 ʪʘʢʩʦʥʘʤʠ ʚ 

2015 ʛʦʜʫ ʠ 18 ʪʘʢʩʦʥʘʤʠ ʩʧʦʨ ʚ 2016 ʛʦʜʫ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʵʪʠʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʙʳʣʠ 2: 

ʩʧʦʨʳ ʢʣʘʜʦʩʧʦʨʠʷ ʠ ʘʣʴʪʝʨʥʘʨʠʠ, ʨʝʛʠʩʪʨʠʨʦʚʘʚʰʠʝʩʷ ʚ ʚʦʟʜʫʭʝ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ. 

ʇʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʩʧʦʨʳ ʛʨʠʙʦʚ ʨʦʜʘ Cladosporium ʚʳʟʳʚʘʶʪ ʘʣʣʝʨʛʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ ʫ 

ʙʦʣʴʥʳʭ ʩ ʘʪʦʧʠʝʡ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʦʣʝʝ 3000 ʩ.ʛ./ʤ
3
, ʘ ʨʦʜʘ Alternaria ð ʙʦʣʝʝ 1200 ʩ.ʛ./ʤ

3
 

[6, ʩ. 493]. 
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ʊʘʙʣʠʮʘ 2. 

ʀɼɽʅʊʀʌʀʎʀʈʆɺɸʅʅʓɽ ʊɸʂʉʆʅʓ ʉʇʆʈ ɻʈʀɹʆɺ ɺ ɺʆɿɼʋʍɽ ʛ. ʂɸʈɸʂʆʃ, 2016 ʛ. 

 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʪʘʢʩʦʥʦʚ 

 

ɺʩʝʛʦ 

ʩ.ʛ./ʩʤ
3
  

% ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ 

1 ʂʣʘʜʦʩʧʦʨʠʡ (Cladosporium) 45160 45,8% 4485 (17.06.) 

2 ɸʣʴʪʝʨʥʘʨʠʷ (Alternaria) 26476 26,9% 2376 (22.06) 

3 ʌʫʟʘʨʠʡ (Fusarium) 14081 14,3% 1387 (15.05) 

4 ʉʝʨʧʫʣʘ (Serpula) 3775 3,83% 401 (17.08) 

5 ɹʦʪʨʠʪʠʩ (Botrytis) 2638 2,7% 280 (12.08) 

6 ʋʩʪʠʣʘʛʦ (Ustilago) 2056 2,1% 229 (19.07) 

7 ɻʝʣʴʤʠʥʪʦʩʧʦʨʠʡ (Helminthosporium) 1238 1,25% 178 (27.04) 

8 ʉʪʝʤʬʠʣʠʡ (Stemphylium) 763 0,77% 131 (11.08) 

9 ɼʨʝʰʣʝʨʘ (Drechslera) 616 0,6% 79 (30.06) 

10 ʊʦʨʫʣʘ (Torula) 392 0,4% 58 (27.07) 

11 ʇʫʢʮʠʥʠʷ (ʈʞʘʚʯʠʥʥʳʡ ʛʨʠʙ) (Puccinia) 198 0,2% 32 (31.07) 

12 ʕʧʠʢʦʢʢʫʤ (Epicoccum) 191 0,2% 23 (02.08) 

13 ʇʦʣʠʪʨʠʥʮʠʡ (Polythrincium) 177 0,17% 20 (23.07) 

14 ɸʚʨʝʦʙʘʟʠʜʠʡ (Aureobasidium) 167 0,17% 27 (27.04) 

15 ʂʫʨʚʫʣʘʨʠʷ (Curvularia) 104 0,1% 17 (25.07) 

16 ʊʠʣʣʝʮʠʷ (ɺʦʥʶʯʘʷ ʛʦʣʦʚʥʷ) (Tilletia) 79 0,08% 42 (09.08) 

17 ʉʦʨʦʩʧʦʨʠʡ (Sorosporium) 23 0,02% 10 (01.06) 

18 ʌʦʤʘ (Phoma) 1 0,001% 1 (23.07) 

19 ʅʝʦʧʨʝʜʝʣʝʥʥʳʝ ʪʘʢʩʦʥʳ 406 0,41% 

ɺʩʝʛʦ 18 ʪʘʢʩʦʥʦʚ 98541 100% 

 

ʅʝʩʦʚʝʨʰʝʥʥʳʝ ʛʨʠʙʳ (ʘʣʴʪʝʨʥʘʨʠʷ ʠ ʢʣʘʜʦʩʧʦʨʠʡ) ʧʦʨʘʞʘʶʪ ʢʘʢ ʜʠʢʦʨʘʩʪʫʱʠʝ, ʪʘʢ ʠ 

ʢʫʣʴʪʫʨʥʳʝ ʨʘʩʪʝʥʠʷ (ʢʘʨʪʦʬʝʣʴ, ʧʦʤʠʜʦʨʳ, ʧʝʨʩʠʢʠ). ʀʭ ʩʧʦʨʳ ʠʤʝʶʪ ʨʘʟʤʝʨʳ ʥʝ ʙʦʣʝʝ 10 

ʤʢʤ (Cladosporium macrocarpum ð 5ï8 ʤʢʤ). ɸʵʨʦʩʧʦʨʳ ʘʣʴʪʝʨʥʘʨʠʠ ʢʦʤʧʝʥʩʠʨʫʶʪ ʩʚʦʶ 

ʤʝʥʴʰʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚ ʚʦʟʜʫʭʝ ʙʦʣʴʰʠʤ ʨʘʟʤʝʨʦʤ (ʦʪ 2 ʜʦ 10 ʤʢʤ), ʩʧʦʩʦʙʩʪʚʫʷ ʵʪʠʤ 

ʙʦʣʴʰʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʘʣʣʝʨʛʝʥʥʳʭ ʙʝʣʢʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ. 

ʈʦʣʴ ʪʘʥʜʝʤʘ ʩʧʦʨ ʛʨʠʙʦʚ ʢʣʘʜʦʩʧʦʨʠʷ ʠ ʘʣʴʪʝʨʥʘʨʠʠ, h ʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʜʦʤʠʥʘʥʪʥʳʭ ʪʘʢʩʦʥʦʚ, ʢʘʢ ʵʪʠʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʚ ʨʘʟʚʠʪʠʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʠʟʚʝʩʪʥʘ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ [7, ʩ. 51; 8, ʩ. 38; 9, ʩ. 42]. 

ʊʨʝʪʴʠʤ ʪʘʢʩʦʥʦʤ ʚ ʨʝʡʪʠʥʛʝ ʧʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʧʦʨ ʛʨʠʙʦʚ ʚ ʚʦʟʜʫʭʝ ʛ. 

ʂʘʨʘʢʦʣ ʷʚʣʷʝʪʩʷ ʬʫʟʘʨʠʡ (3,15ï14,3%), ʥʝ ʧʨʝʚʳʰʘʶʱʠʡ ʨʘʟʤʝʨ 10 ʤʢʤ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʛʨʠʙʦʚ ʵʪʦʛʦ ʨʦʜʘ ð ʬʠʪʦʪʨʦʬʳ, ʚʝʛʝʪʠʨʫʶʱʠʝ ʥʘ ʨʘʩʪʝʥʠʷʭ ʨʘʟʥʳʭ ʩʝʤʝʡʩʪʚ (ʛʦʨʦʭʘ, 

ʬʘʩʦʣʠ, ʦʛʫʨʮʦʚ, ʜʳʥʠ, ʘʨʙʫʟʦʚ, ʪʦʤʘʪʦʚ). ʆʥʠ ʚʳʟʳʚʘʶʪ ʫ ʥʠʭ ʨʘʟʣʠʯʥʳʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʩʠʤʧʪʦʤʳ ð ʛʥʠʣʴ ʢʦʨʥʝʡ, ʩʝʤʷʥ, ʧʣʦʜʦʚ, ʘ ʪʘʢʞʝ ʦʙʱʝʝ ʫʛʥʝʪʝʥʠʝ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ 

ʫʚʷʜʘʥʠʝ. 

ʈʘʥʝʝ ʚ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʩʧʦʨʳ ʛʨʠʙʦʚ ʫʩʪʠʣʘʛʦ, 

ʪʦʨʫʣʳ, ʩʝʨʧʫʣʳ, ʪʨʠʭʦʜʝʨʤʳ, ʥʠʢʦʛʜʘ ʨʘʥʝʝ ʥʝ ʦʧʨʝʜʝʣʷʚʰʠʭʩʷ ʚ ʦʙʨʘʟʮʘʭ ʜʨʫʛʠʭ ʧʫʥʢʪʦʚ 

ʥʘʙʣʶʜʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ, ʯʪʦ ʠʭ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠʥʜʠʢʘʪʦʨʥʦʡ ʯʝʨʪʦʡ ʩʧʝʢʪʨʘ ʛ. ʂʘʨʘʢʦʣ [10, 

ʩ. 32]. 

ɹʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ çʟʝʨʥʦʚʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠè ʨʝʛʠʦʥʘ, ʨʘʩʰʠʨʝʥʠʶ ʧʣʦʱʘʜʝʡ ʧʦʜ 

ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ (ʷʨʦʚʘʷ ʠ ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʪʨʠʪʠʢʘʣʝ)? ʧʦʚʳʰʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ 

ʚʳʨʘʱʠʚʘʝʤʳʭ ʢʫʣʴʪʫʨ ʠ ʨʘʩʪʠʪʝʣʴʥʳʝ ʧʘʪʦʛʝʥʳ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʚʦʟʜʫʭʝ ʧʦʷʚʠʣʠʩʴ 

ʩʧʦʨʳ ʨʞʘʚʯʠʥʥʳʭ ʠ ʛʦʣʦʚʥʝʚʳʭ ʛʨʠʙʦʚ (ʪʠʣʣʝʮʠʠ, ʩʦʨʦʩʧʦʨʠʷ ʠ ʧʫʢʮʠʥʠʠ). ʕʪʦ ʛʨʠʙʳ ð 

ʬʠʪʦʧʘʪʦʛʝʥʳ, ʠʥʬʠʮʠʨʫʶʱʠʝ ʤʥʦʛʠʝ ʜʠʢʦʨʘʩʪʫʱʠʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʨʘʩʪʝʥʠʷ. 
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʧʦʨʳ ʛʨʠʙʦʚ ʚ ʚʦʟʜʫʭʝ ʂʘʨʘʢʦʣʘ ʩʦʜʝʨʞʘʪʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʠ ʚʩʝ 

ʚʦʟʨʘʩʪʘʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʠʭ ʘʣʣʝʨʛʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ. ɼʣʷ ʤʥʦʛʠʭ 

ʬʠʪʦʧʘʪʦʛʝʥʦʚ ʘʵʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʫʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʝʨʝʜʘʯʝ 

ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʩʪʝʥʠʡ, ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ. ʅʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨ ʘʵʨʦʩʧʦʨ ʧʦʟʚʦʣʷʝʪ ʠʤ 

ʛʣʫʙʦʢʦ ʧʨʦʥʠʢʥʫʪʴ ʚ ʙʨʦʥʭʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʝʘʢʮʠʷʤ 

ʥʠʞʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʪʘʢʠʭ ʢʘʢ ʘʩʪʤʘ ʠ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʘʣʴʚʝʦʣʠʪ. 

 

ɺʳʚʦʜʳ: 

1. ʇʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʚ ʚʦʟʜʫʭʝ ʛ. ʂʘʨʘʢʦʣ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʩʪʘʙʠʣʴʥʦ 

ʜʦʤʠʥʠʨʦʚʘʣʠ ʘʵʨʦʩʧʦʨʳ ʢʣʘʜʦʩʧʦʨʠʷ ʠ ʘʣʴʪʝʨʥʘʨʠʠ, ʠʤʝʶʱʠʝ ʚʳʩʦʢʫʶ ʘʣʣʝʨʛʝʥʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ. ʇʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʧʦʨ ʛʨʠʙʦʚ ʚ ʘʪʤʦʩʬʝʨʝ ʪʨʝʪʴʠʤ ʪʘʢʩʦʥʦʤ ʷʚʣʷʝʪʩʷ 

ʬʫʟʘʨʠʡ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʛʨʠʙʦʚ ʵʪʠʭ ʪʘʢʩʦʥʦʚ ð ʬʠʪʦʧʘʪʦʛʝʥʳ. 

2. ʈʘʩʰʠʨʝʥʠʝ ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʚ ʀʩʩʳʢïʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʧʦʚʳʰʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʚʳʨʘʱʠʚʘʝʤʳʭ ʢʫʣʴʪʫʨ ʠ ʨʘʩʪʠʪʝʣʴʥʳʝ ʧʘʪʦʛʝʥʳ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, 

ʯʪʦ ʚ ʚʦʟʜʫʭʝ ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʠ ʩʧʝʢʪʨ ʪʘʢʩʦʥʦʚ ʩʧʦʨ ʠ ʧʦʷʚʠʣʠʩʴ ʩʧʦʨʳ ʨʞʘʚʯʠʥʥʳʭ ʠ 

ʛʦʣʦʚʥʝʚʳʭ ʛʨʠʙʦʚ (ʪʠʣʣʝʮʠʠ, ʩʦʨʦʩʧʦʨʠʷ ʠ ʧʫʢʮʠʥʠʠ), ʨʘʥʝʝ ʥʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʚʰʠʭʩʷ ʚ 

ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʘʭ. 

3. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘʤʠ ʜʠʭʦʪʦʤʠʯʝʩʢʠʡ ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʜʫʰʥʳʭ ʩʧʦʨ ʧʦʚʳʩʠʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ ʧʦʜ ʩʚʝʪʦʚʳʤ ʤʠʢʨʦʩʢʦʧʦʤ 

(ʊʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 3. 

ʆʇʈɽɼɽʃʀʊɽʃʔ ɺʆɿɼʋʐʅʓʍ ʉʇʆʈ ɻʈʀɹʆɺ ʇʆɼ ʄʀʂʈʆʉʂʆʇʆʄ 

 

1 ɻʠʬʳ ʦʪʩʫʪʩʪʚʫʶʪ. ʂʦʣʦʥʠʠ ʤʝʣʢʠʝ, ʰʘʨʦʚʠʜʥʳʝ ʠ ʙʣʝʩʪʷʱʠʝ, 

ʦʙʳʯʥʦ ʙʝʣʳʝ ʠ ʤʘʩʣʷʥʠʩʪʳʝ 
2 

  ɻʠʬʳ ʝʩʪʴ, ʢʦʣʦʥʠʠ ʙʝʩʮʚʝʪʥʳʝ ʠʣʠ ʦʢʨʘʰʝʥʥʳʝ 3 

2 

ʂʦʣʦʥʠʠ ʠʟ ʤʝʣʢʠʭ ʢʣʝʪʦʢ, 0,5ï2,0Õm ʚ ʜʠʘʤʝʪʨʝ, ʦʪʜʝʣʴʥʳʝ 

ʦʜʠʥʦʯʥʳʝ ʢʣʝʪʢʠ ʥʝ ʚʠʜʥʳ ʚ ʉʄ 

ɹʘʢʪʝʨʠʠ 

 

  

ʂʦʣʦʥʠʠ ʠʟ ʢʣʝʪʦʢ 3ï10Õm ʜʠʘʤʝʪʨʦʤ, ʦʪʜʝʣʴʥʳʝ ʢʣʝʪʢʠ ʚʠʜʥʳ ʚ 

ʉʄ 

ɼʨʦʞʞʠ 

 

3 ʄʝʣʢʠʝ ʢʣʝʪʢʠ (ʩʧʦʨʳ) ʥʘ ʥʦʞʢʝ ʩʚʝʨʭʫ ʠʣʠ ʛʠʬʳ ʠʤʝʶʪʩʷ ʧʨʠ 

ʘʥʘʣʠʟʝ ʧʦʜ ʉʄ. ʉʧʦʨʳ ʤʦʛʫʪ ʠʤʝʪʴ ʩʫʤʢʫ ʠʣʠ ʙʳʪʴ ʢʨʫʛʣʳʤʠ 
4 

  ʉʧʦʨʳ ʥʝʚʠʜʠʤʳʝ, ʢʦʣʦʥʠʠ ʠ ʦʢʨʘʰʝʥʥʳʡ ʤʠʮʝʣʠʡ ʚʠʜʥʳ ʚ ʉʄ  ʉʪʝʨʠʣʴʥʳʝ ʛʨʠʙʳ 

http://www.bulletennauki.com/
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4 ʋ ʛʠʬʦʚ ʦʪʩʫʪʩʪʚʫʶʪ ʧʝʨʝʛʦʨʦʜʢʠ (ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʦʢʨʘʰʝʥʥʳʭ 

ʤʦʣʦʜʳʭ ʛʠʬ ʧʦʜ ʉʄ). ʉʧʦʨʳ ʚ ʤʝʰʦʯʢʘʭ 
5 

  ɻʠʬʳ ʠʤʝʶʪ ʧʝʨʝʛʦʨʦʜʢʠ, ʩʫʤʢʠ ʤʦʛʫʪ ʠʤʝʪʴ ʪʦʣʩʪʫʶ ʦʙʦʣʦʯʢʫ 

(ʧʠʢʥʠʜʳ) 
6 

5 

ʉʧʦʨʳ ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʦʪ 4 ʜʦ 8 ʤʢʤ, ʩ ʥʝʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

(ʛʣʘʜʢʦʡ, ʢʦʣʶʯʝʡ ʠʣʠ ʩʝʪʯʘʪʦʡ), ʩʬʝʨʠʯʝʩʢʠʝ ʧʦ ʬʦʨʤʝ. ʉʧʦʨʳ 

ʩʦʙʨʘʥʳ ʚ ʩʧʦʨʘʥʛʠʠ ʠʣʠ ʦʩʚʦʙʦʜʠʣʠʩʴ ʠʟ ʥʠʭ, ʛʠʬʳ ʩ ʢʦʨʦʪʢʠʤʠ 

ʪʝʤʥʳʤʠ çʧʨʦʨʦʩʪʢʘʤʠè ʚ ʘʛʘʨʝ 

 

  

ʉʧʦʨʳ ʩʦʙʨʘʥʳ ʚ ʩʧʦʨʘʥʛʠʠ, ʛʠʬʳ ʥʝ ʠʤʝʶʪ çʧʨʦʨʦʩʪʢʦʚè ʚ ʘʛʘʨʝ 

 

6 ʉʧʦʨʳ ʧʨʦʜʫʮʠʨʫʶʪʩʷ ʚ ʩʣʦʞʥʳʭ ʧʠʢʥʠʜʘʭ (ʢʫʚʰʠʥʦʦʙʨʘʟʥʦʝ 

ʚʤʝʩʪʠʣʠʱʝ ʫ ʨʞʘʚʯʠʥʥʳʭ ʛʨʠʙʦʚ) 
Phoma 

 

ʉʧʦʨʳ ʰʘʨʦʚʠʜʥʳʝ ʠʣʠ ʦʚʘʣʴʥʳʝ, ʦʜʠʥʦʯʥʳʝ, ʥʝ ʩʦʝʜʠʥʝʥʥʳʝ ʩ 

ʜʨʫʛ ʜʨʫʛʦʤ, ʤʦʛʫʪ ʙʳʪʴ ʦʜʥʦʢʣʝʪʦʯʥʳʤʠ ʠʣʠ ʤʥʦʛʦʢʣʝʪʦʯʥʳʤʠ 

Puccinia 

 

 

ʉʧʦʨʳ ʰʘʨʦʚʠʜʥʳʝ, ʦʜʠʥʦʯʥʳʝ, ʥʝ ʩʦʝʜʠʥʝʥʥʳʝ ʩ ʜʨʫʛ ʜʨʫʛʦʤ, 

ʤʦʛʫʪ ʙʳʪʴ ʦʜʥʦʢʣʝʪʦʯʥʳʤʠ ʠʣʠ ʤʥʦʛʦʢʣʝʪʦʯʥʳʤʠ 

Ustilago 

 

  ʉʧʦʨʳ ʬʦʨʤʠʨʫʶʪ ʩʚʦʙʦʜʥʳʝ ʛʠʬʳ 7 

7 ʉʧʦʨʳ ʩʦʜʝʨʞʘʪ ʦʪʜʝʣʴʥʳʝ ʢʣʝʪʢʠ ʙʝʟ ʚʥʫʪʨʝʥʥʠʭ ʧʝʨʝʛʦʨʦʜʦʢ 8 

  ɹʦʣʴʰʠʥʩʪʚʦ ʩʧʦʨ ʠʤʝʶʪ ʧʝʨʝʛʦʨʦʜʢʠ, ʘ ʫ ʥʝʟʨʝʣʳʭ ʩʧʦʨ ʦʥʠ 

ʦʪʩʫʪʩʪʚʫʶʪ 
14 

8 ʉʧʦʨʳ ʩʦʙʨʘʥʳ ʚ ʩʫʭʠʝ ʮʝʧʦʯʢʠ, ʢʦʛʜʘ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ 9 

  ʉʧʦʨʳ ʩʦʙʨʘʥʳ ʚ ʛʨʫʧʧʳ ʠʣʠ ʛʨʦʟʜʠ, ʠʥʦʛʜʘ ʚʳʛʣʷʜʷʪ ʚʣʘʞʥʳʤʠ 12 

http://www.bulletennauki.com/
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9 ʎʝʧʦʯʢʘ ʩʧʦʨ ʥʝʚʝʪʚʠʩʪʘʷ 10 

  ʎʝʧʦʯʢʘ ʩʧʦʨ ʚʝʪʚʠʩʪʘʷ  11 

10 

ʎʝʧʦʯʢʘ ʩʧʦʨ ʦʙʨʘʟʫʝʪ ʢʠʩʪʝʚʠʜʥʳʡ ʢʣʘʩʪʝʨ, ʢʘʞʜʘʷ ʮʝʧʦʯʢʘ ʠʤʝʝʪ 

ʙʫʪʳʣʦʚʠʜʥʫʶ ʬʠʘʣʠʜʫ 

 

  

ʂʦʥʝʯʥʘʷ ʮʝʧʦʯʢʘ ʠʟ ʩʧʦʨ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʬʠʘʣʠʜʘʤʠ ʩ ʨʘʜʠʘʣʴʥʦʡ 

ʫʪʦʣʱʝʥʥʦʡ ʚʝʟʠʢʫʣʦʡ ʂʦʣʦʥʠʠ ʯʘʩʪʦ ʠʤʝʶʪ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʮʚʝʪʘ, 

ʠʥʦʛʜʘ ʨʘʟʚʠʚʘʶʪʩʷ ʟʘʢʨʳʪʳʝ ʘʩʢʦʢʘʨʧʠʠ 

 

11 

ʂʦʣʦʥʠʠ ʦʪ ʪʝʤʥʦ ʦʣʠʚʢʦʚʦʛʦ ʮʚʝʪʘ ʢ ʘʙʩʦʣʶʪʥʦ ʯʝʨʥʦʤʫ ʮʚʝʪʫ, 

ʩʫʭʠʝ ʩʧʦʨʳ ʰʘʨʦʚʠʜʥʳʝ 

 

12 

ʂʦʣʦʥʠʠ ʧʣʦʩʢʠʝ, ʞʠʨʥʳʝ ʠ ʙʣʝʩʪʷʱʠʝ, ʢʦʛʜʘ ʤʦʣʦʜʳʝ, ʩ ʚʦʟʨʘʩʪʦʤ 

ʩʪʘʥʦʚʷʪʩʷ ʪʝʤʥʳʤʠ 

 

  ʂʦʣʦʥʠʠ ʩʧʣʶʱʝʥʥʳʝ, ʦʙʳʯʥʦ ʩʝʨʳʝ ʠʣʠ ʟʝʣʝʥʳʝ 13 

http://www.bulletennauki.com/
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13 

ʄʘʩʩʘ ʩʧʦʨ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ. ɹʝʣʦʛʦ ʮʚʝʪʘ, ʢʦʛʜʘ ʥʝʟʨʝʣʳʝ, ʥʘʭʦʜʷʪʩʷ 

ʚ ʧʦʯʚʝ 

 

  

ʉʧʦʨʳ ʨʘʟʤʝʨʦʤ ʥʝ ʙʦʣʝʝ 10 ʤʢʤ. ʄʘʩʩʘ ʩʧʦʨ ʩʝʨʘʷ, ʢʦʣʦʥʠʠ 

ʨʘʩʪʫʱʠʝ ʠ ʦʪʢʨʳʪʳʝ 

 

14 ʉʧʦʨʳ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʩʪʝʥʢʘʤʠ, ʦʪ ʪʝʤʥʦʛʦ 

ʜʦ ʯʝʨʥʦʛʦ ʮʚʝʪʘ 
15 

  ʉʧʦʨʳ ʩʦ ʩʪʝʥʢʘʤʠ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʤʦʛʫʪ ʙʳʪʴ 

ʩʚʝʪʣʳʤʠ ʠʣʠ ʪʝʤʥʳʤʠ 
17 

15 

ʉʧʦʨʳ ʠʤʝʶʪ ʧʦʣʫʩʬʝʨʠʯʝʩʢʫʶ ʬʦʨʤʫ, ʚ ʚʠʜʝ ʢʦʨʠʯʥʝʚʳʭ 

ʢʦʥʠʜʠʡ ʩ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ. ɺ ʢʫʣʴʪʫʨʝ ʬʦʨʤʠʨʫʝʪ 

ʭʘʨʘʢʪʝʨʥʳʡ ʦʨʘʥʞʝʚʳʡ ʠʣʠ ʮʚʝʪʘ ʨʞʘʚʯʠʥʳ ʧʠʛʤʝʥʪ  

 

  ʉʧʦʨʳ ʩ ʧʨʦʜʦʣʴʥʳʤʠ ʠ ʣʘʪʝʨʘʣʴʥʳʤʠ ʩʪʝʥʢʘʤʠ, ʢʦʛʜʘ ʩʦʟʨʝʚʘʶʪ 16 

16 

ʂʦʨʠʯʥʝʚʳʝ ʩʧʦʨʳ ʨʘʟʤʝʨʦʤ ʥʝ ʙʦʣʝʝ 10 ʤʢʤ. ʆʜʠʥʦʯʥʳʝ ʩʧʦʨʳ 

ʬʦʨʤʠʨʫʶʪ ʚʝʪʚʠʩʪʳʝ ʮʝʧʦʯʢʠ, ʤʦʣʦʜʳʝ ð ʢʣʶʚʦʚʠʜʥʳʝ 
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ʐʘʨʦʚʠʜʥʳʝ ʩʧʦʨʳ ʥʝ ʢʣʶʚʦʚʠʜʥʳʝ, ʣʝʞʘʪ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʠ 

ʠʤʝʶʪ ʩʞʠʤʘʶʱʫʶ ʠʭ ʧʦʧʝʨʝʯʥʫʶ ʧʝʨʝʛʦʨʦʜʢʫ 

 

17 ʉʧʦʨʳ ʠʟʛʠʙʘʶʪʩʷ, ʤʦʛʫʪ ʙʳʪʴ ʪʝʤʥʳʤʠ ʠʣʠ ʙʣʝʜʥʳʤʠ 18 

  

ʉʧʦʨʳ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʪʝʤʥʳʝ, ʙʦʣʝʝ ʯʝʤ 100 ʤʢʤ ʚ ʜʣʠʥʫ ʩ 

ʟʘʤʝʪʥʳʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ  

 

18 

ʂʦʣʦʥʠʠ ʙʝʣʳʝ, ʧʫʰʠʩʪʳʝ ʩ ʠʟʦʛʥʫʪʳʤʠ ʩʧʦʨʘʤʠ, ʠʤʝʶʱʠʝ ʦʜʥʫ 

ʠʣʠ ʤʥʦʛʦ ʧʝʨʝʛʦʨʦʜʦʢ 

 

  ʂʦʣʦʥʠʠ ʪʝʤʥʳʝ, ʩʧʦʨʳ ʢʦʨʦʪʢʠʝ, ʪʨʝʭʢʣʝʪʦʯʥʳʝ, ʩ ʮʝʥʪʨʘʣʴʥʦʡ 

ʢʣʝʪʢʦʡ ʙʦʣʴʰʝ, ʯʝʤ ʦʩʪʘʣʴʥʳʝ 
ɼʨʫʛʠʝ 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. Kurup V. P., Shen H. D., Banerjee B. Respiratory fungal allergy. Microbes Aspergillus 

fumigatus Infect. 2: 1101-patients // Nippon Ishinkin Gakkai Zasshi. 2000. V. 41. P. 157-160. 

2. Garcia-Mozo H., Oteros J. A., Gal§n C. Impact of land cover changes and climate on the 

main airborne pollen types in Southern Spain // Science of the Total Environment. 2016. V. 548. P. 

221-228. 

3. ʆʩʤʦʥʙʘʝʚʘ ʂ. ɹ. ɸʵʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚ 2015 ʛʦʜʫ ʚ ʛ. ʂʘʨʘʢʦʣ // 

ɸʣʴʤʘʥʘʭ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. 2016. ˉ7. ʉ. 78-82. 

4. Levetin E. An atlas of fungal spores // Journal of Allergy and Clinical Immunology. 2004. 

V. 113. ̄ 2. P. 366-368. 

5. Kaarik A. et al. Atlas of airborne fungal spores in Europe. Ed. by Siwert Nilsson. Berlin - 

New York: Springer-Verlag, 1983. 139 p. 

6. Caretta G. Epidemiology of allergic disease: the fungi // Aerobiologia. 1992. V. 8. ˉ3. 

P. 439-445. 

7. ʈʳʞʢʠʥ ɼ. ʅ., ɽʣʘʥʩʢʠʡ ʉ. ʅ., ɾʝʣʪʠʢʦʚʘ ʊ. ʄ. ʄʦʥʠʪʦʨʠʥʛ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʦʨ 

ʛʨʠʙʦʚ Cladosporium ʠ Alternaria ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʛ. ʄʦʩʢʚʳ // ʅʦʚʳʝ ʣʝʢʘʨʩʪʚʘ ʠ 

ʥʦʚʦʩʪʠ ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ. 2002. ˉ2. ʉ. 51-52. 

http://www.bulletennauki.com/
http://website.nbm-mnb.ca/mycologywebpages/Moulds/Stemphylium.html
http://website.nbm-mnb.ca/mycologywebpages/Moulds/Fusarium.html


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ11. 2018 

 

 

60 

 

8. Burge H. A. Airborne allergenic fungi // Immunol. Allergy Clin. N. Am. 1989. V. 9. P. 307-

319. 

9. Zukiewicz-Sobczak W. A. The role of fungi in allergic diseases // Advances in Dermatology 

and Allergology/Postἷpy Dermatologii I Alergologii. 2013. V. 30. ˉ1. P. 42. 

10. ʂʦʙʟʘʨʴ ɺ. ʅ. ʉʧʦʨʳ ʛʨʠʙʦʚ ʠ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ // ʄʝʜʠʮʠʥʘ ʂʳʨʛʳʟʩʪʘʥʘ. 2017. 

ˉ4. ʉ. 30-33.  

 

References: 

1. Kurup, V. P., Shen, H. D., & Banerjee, B. (2000). Respiratory fungal allergy. Microbes 

Aspergillus fumigatus Infect. 2: 1101-patients. Nippon Ishinkin Gakkai Zasshi, 41, 157-160. 

2. Garc²a-Mozo, H., Oteros, J. A., & Gal§n, C. (2016). Impact of land cover changes and 

climate on the main airborne pollen types in Southern Spain. Science of the Total Environment, 548, 

221-228. 

3. Osmonbayeva K. B. 2016. Aerobiological observations in 2015 in Karakol [Aerobiological 

observations in 2015 in Karakol, the Kyrgyz Republic]. Almanac of modern science and education, 

(7), 78-82. 

4. Levetin, E. (2004). An atlas of fungal spores. Journal of Allergy and Clinical Immunology, 

113(2), 366-368. 

5. Nilsson, S., Kaarik, A., Keller J., & al. (1985). Atlas of Airborne Fungal Spores in Europe. 

Berlin, Springer, 139. 

6. Caretta, G. (1992). Epidemiology of allergic disease: the fungi. Aerobiologia, 8(3), 439-

445. 

7. Ryzhkin, D. V., Elanskii, S. N., & Zheltikova, T. M. (2002). Monitoring kontsentratsii spor 

gribov Cladosporium i Alternaria v atmosfernom vozdukhe g. Moskvy. Novye lekarstva i novosti 

farmakoterapii, (2), 51-52. 

8. Burge, H. A. (1989). Airborne allergenic fungi. Immunol. Allergy Clin. N. Am, 9, 307-319. 

9. ŧukiewicz-Sobczak, W. A. (2013). The role of fungi in allergic diseases. Advances in 

Dermatology and Allergology/PostҌpy Dermatologii I Alergologii, 30(1), 42. 

10. Kobzar, V. N. (2017). Spory gribov i izmenenie klimata [Fungal spores and climate 

change]. Meditsina Kyrgyzstana, (4). 30-33. 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 11.10.2018 ʛ.  

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

16.10.2018 ʛ. 

________________________________________________________________________________ 

 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ʂʦʙʟʘʨʴ ɺ. ʅ., ʆʩʤʦʥʙʘʝʚʘ ʂ. ɹ. ɺʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʘ 

ʘʵʨʦʤʠʢʦʣʦʛʠʯʝʩʢʠʡ ʩʧʝʢʪʨ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2018. ʊ. 4. ˉ11. ʉ. 51-60. ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: http://www.bulletennauki.com/kobzar-osmonbaeva (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.11.2018). 

 

Cite as (APA): 

ʂobzar, V., & Osmonbaeva, K. (2018). Effects of change land use on aeromicological 

spectrum. Bulletin of Science and Practice, 4(11), 51-60. (in Russian). 

  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ11. 2018 

 

 

61 

 

ʋɼʂ 581.9 

AGRIS F02 

 

ʇʈʀʈʆɼʅʓɽ ʈɸʁʆʅʓ ɿɸʇɸʉʆɺ ʃɽʂɸʈʉʊɺɽʅʅʆɻʆ ʉʓʈʔʗ ʊʋɺʓ 

 

Éʉʘʤʙʫʫ ɸ. ɼ., ORCID: 0000-0001-7969-3214, ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ,  

ʊʫʚʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʚʦʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʉʆ ʈɸʅ,  

ʊʫʚʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʳʟʳʣ, ʈʦʩʩʠʷ, sambuu@mail.ru 

Éɸʶʥʦʚʘ ʆ. ɼ., ʊʫʚʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʚʦʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʉʆ ʈɸʅ,  

ʛ. ʂʳʟʳʣ, ʈʦʩʩʠʷ 

 

NATURAL AREAS OF TUV A MEDICINAL RAW MATE RIAL  

 

ÉSambuu A., ORCID: 0000-0001-7969-3214, Dr. habil.,  

Tuvan Institute for the exploration of natural resources SB RAS, Tuvan State University, Kyzyl, 

Russia, sambuu@mail.ru 

ÉAyunova O., Tuvan Institute for the exploration of natural resources SB RAS, 

Kyzyl, Russia 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʜʘʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ (ʧʨʠʨʦʜʥʳʭ) 

ʨʘʡʦʥʦʚ ʟʘʧʘʩʦʚ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʊʫʚʳ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʠ ʦʜʥʦʪʠʧʥʦ ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ ʥʘ ʙʦʣʴʰʠʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʩʦʯʝʪʘʥʠʷʤʠ 

ʧʨʠʨʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʉʨʘʚʥʠʪʝʣʴʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʝʣʴʝʬʘ ʠ ʢʣʠʤʘʪʘ ʦʙʫʩʣʦʚʠʣʠ ʩʚʦʝʦʙʨʘʟʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʊʫʚʳ.  

 

Abstract. The paper gives the characteristic of the main natural areas of Tuva medicinal raw 

material reserves, characterized by certain predominant and similar combinations of natural 

elements repeated over large areas. Comparative geographical analysis shows that the peculiarities 

of the relief and climate caused the peculiarity of vegetation in different parts of Tuva. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʠʨʦʜʥʳʝ ʨʘʡʦʥʳ, ʩʦʦʙʱʝʩʪʚʦ, ʵʢʦʩʠʩʪʝʤʘ, ʟʘʧʘʩʳ ʬʠʪʦʤʘʩʩʳ, 

ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʩʳʨʴʝ, ʊʫʚʘ. 

 

Keywords: natural areas, community, ecosystem, phytomass reserves, medicinal raw 

materials, Tuva. 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʦʮʝʥʢʝ ʟʘʧʘʩʦʚ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʤʝʨʳ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʥʦʩʪʦʨʦʥʥʶʶ ʨʘʙʦʪʫ, ʧʨʦʚʦʜʠʤʫʶ ʚ ʩʪʨʘʥʝ ʧʦ ʠʟʳʩʢʘʥʠʶ ʥʦʚʳʭ ʚʠʜʦʚ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʚʳʷʚʣʝʥʠʶ ʚʳʩʦʢʦʨʝʥʪʘʙʝʣʴʥʳʭ ʜʠʢʦʨʘʩʪʫʱʠʭ ʟʘʨʦʩʣʝʡ, 

ʦʨʛʘʥʠʟʘʮʠʶ ʟʘʢʘʟʥʠʢʦʚ ʠ ʠʥʪʨʦʜʫʢʮʠʶ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʤ 

ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪʩʷ ʥʝ ʧʦʣʥʦʩʪʴʶ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʟʫʯʝʥʠʝ ʟʘʧʘʩʦʚ ʩʳʨʴʷ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʢʘʞʜʦʤ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʤ ʨʝʛʠʦʥʝ ʠ ʚ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ, ʦʩʪʘʸʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʩʫʨʩʦʚʝʜʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ.  

ʈʘʩʪʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʊʫʚʳ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʤʘʣʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʟʘʛʦʪʦʚʢʠ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʜʦʩʪʘʪʢʦʤ ʩʚʝʜʝʥʠʡ ʦ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʥʘʫʯʥʦʡ 

ʤʝʜʠʮʠʥʝ ʩʳʨʴʝʚʳʭ ʨʘʩʪʝʥʠʡ, ʥʝʪ ʜʘʥʥʳʭ ʧʦ ʩʳʨʴʝʚʳʤ ʟʘʧʘʩʘʤ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ 

ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʦ ʘʨʝʘʣʘʤ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʟʘʛʦʪʦʚʢʠ.  
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʊʝʨʨʠʪʦʨʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʳʚʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʮʝʥʪʨʝ ɸʟʠʘʪʩʢʦʛʦ ʤʘʪʝʨʠʢʘ ʤʝʞʜʫ 50Á ʠ 

54Á ʩ. ʰ. ʠ 89Á ʠ 99Á ʚ. ʜ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʳʡ ʦʪ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʨʘʡʦʥ ʤʘʪʝʨʠʢʘ. ʉ 

ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʦʥʘ ʧʨʦʩʪʠʨʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 700 ʢʤ, ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʚ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʡ 

ʯʘʩʪʠ ð ʥʘ 380ï450 ʢʤ, ʚ ʩʘʤʦʡ ʫʟʢʦʡ ð ʥʘ 100 ʢʤ; ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 172 ʪʳʩ ʢʤ
2
.  

ʊʝʨʨʠʪʦʨʠʷ ʨʝʩʧʫʙʣʠʢʠ ʠʤʝʝʪ ʩʣʦʞʥʦʨʘʩʩʝʯʝʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʦʪʤʝʪʢʘʤʠ ʦʪ 500 ʜʦ 4000 ʤ ʥʘʜ ʫʨ. ʤ., ʚʥʫʪʨʠ ʢʦʣʴʮʘ ʛʦʨ (ʉʘʷʥʳ, ʊʘʥʥʫïʆʣʘ, ɸʣʪʘʡ) ʥʘ 

ʚʳʩʦʪʘʭ ʦʪ 520 ʜʦ 1000 ʤ ʥʘʜ ʫʨ. ʤ. ʨʘʩʧʦʣʦʞʝʥʳ ʎʝʥʪʨʘʣʴʥʦïʊʫʚʠʥʩʢʘʷ, ʍʝʤʯʠʢʩʢʘʷ ʠ 

ʊʦʜʞʠʥʩʢʘʷ ʢʦʪʣʦʚʠʥʳ. 

 

ʇʦʣʦʞʝʥʠʝ ʚ ʮʝʥʪʨʝ ɸʟʠʘʪʩʢʦʛʦ ʤʘʪʝʨʠʢʘ ʥʘʣʦʞʠʣʦ ʦʪʧʝʯʘʪʦʢ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʝʝ 

ʢʣʠʤʘʪʘ. ʅʘʠʙʦʣʝʝ ʷʨʢʦ ʚʳʨʘʞʝʥʥʘʷ ʝʛʦ ʯʝʨʪʘ ð ʨʝʟʢʘʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ, ʭʦʣʦʜʥʘʷ 

ʤʘʣʦʩʥʝʞʥʘʷ ʟʠʤʘ, ʪʝʧʣʦʝ ʣʝʪʦ, ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʠ ʙʦʣʴʰʘʷ ʘʤʧʣʠʪʫʜʘ ʘʙʩʦʣʶʪʥʳʭ 

ʠ ʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʪʝʧʣʦʛʦ ʧʝʨʠʦʜʘ ʛʦʩʧʦʜʩʪʚʫʶʪ ʟʘʧʘʜʥʳʝ ʠ ʩʝʚʝʨʦï

ʟʘʧʘʜʥʳʝ ʚʝʪʨʳ. ʅʦ ʚ ʊʫʚʫ ʚʦʟʜʫʰʥʳʝ ʤʘʩʩʳ ʧʨʠʭʦʜʷʪ ʩʠʣʴʥʦ ʦʙʝʜʥʝʥʥʳʝ ʚʣʘʛʦʡ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʧʦʜʚʝʪʨʝʥʥʳʝ ʩʢʣʦʥʳ ʠ ʢʦʪʣʦʚʠʥʳ ʧʦʣʫʯʘʶʪ ʦʯʝʥʴ ʤʘʣʦ ʦʩʘʜʢʦʚ (200ï230 ʤʤ ʚ 

ʛʦʜ) [1]. 

ɻʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ, ʧʨʦʚʝʜʝʥ ʦʪʙʦʨ ʧʨʦʙ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʧʘʩʦʚ ʬʠʪʦʤʘʩʩʳ, ʠʭ ʢʘʤʝʨʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠ 

ʘʥʘʣʠʟ [2ï4]. 

ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʊʫʚʝ ʠʟʫʯʝʥʳ ʙʣʘʛʦʜʘʨʷ ʨʘʙʦʪʘʤ ʂ. ɸ. 

ʉʦʙʦʣʝʚʩʢʦʡ, ɸ. ʀ. ʐʨʝʪʝʨʘ, ɸ. ɺ. ʂʘʣʠʥʠʥʦʡ ʠ ʜʨ. [5ï7]. ʅʘʰʠʤʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʦʭʚʘʯʝʥʳ ʧʦʯʪʠ ʚʩʝ ʪʠʧʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʬʠʪʦʮʝʥʦʟʳ, 

ʚʢʣʶʯʘʚʰʠʝ ʟʘʧʘʩʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʉʦʛʣʘʩʥʦ ɺ. ɸ. ʅʦʩʠʥʫ [8], ʧʦʥʷʪʠʝ çʧʨʠʨʦʜʥʳʡ ʨʘʡʦʥè ʧʨʝʜʧʦʣʘʛʘʝʪ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ 

ʷʩʥʦʝ ʦʪʣʠʯʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʩʤʝʞʥʦʡ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ 

ʭʦʨʦʰʦ ʨʘʟʣʠʯʠʤʳʤʠ ʨʫʙʝʞʘʤʠ, ʘ ʩ ʜʨʫʛʦʡ, ð ʪʨʝʙʫʝʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ 

ʚʳʜʝʣʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʝʜʠʥʠʮ.  

ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʊʫʚʝ ʠʟʤʝʥʷʶʪʩʷ ʜʘʞʝ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ, ʧʦʵʪʦʤʫ 

ʥʝ ʚʳʜʝʣʷʶʪ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʥʘ ʚʩʝʤ ʩʚʦʝʤ ʧʨʦʪʷʞʝʥʠʠ ʙʳʣʠ ʙʳ ʚʧʦʣʥʝ ʦʜʥʦʨʦʜʥʳʤʠ 

ʧʦ ʚʩʝʤʫ ʢʦʤʧʣʝʢʩʫ ʧʨʠʨʦʜʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ. ʊʘʢʠʤʠ ʵʣʝʤʝʥʪʘʨʥʦ ʦʜʥʦʨʦʜʥʳʤʠ 

ʪʝʨʨʠʪʦʨʠʷʤʠ ʤʦʛʫʪ ʙʳʪʴ ʪʦʣʴʢʦ ʧʦʯʚʝʥʥʦïʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʚʳʜʝʣʳ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʠʨʦʜʳ ʊʫʚʳ ʢʘʢ ʛʦʨʥʦʡ ʩʪʨʘʥʳ ʩʦʧʨʷʞʝʥʳ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩ 

ʨʝʣʴʝʬʦʤ, ʧʦʵʪʦʤʫ ʛʨʘʥʠʮʳ ʧʨʠʨʦʜʥʳʭ ʨʘʡʦʥʦʚ ʊʫʚʳ ʙʣʠʟʢʦ ʩʦʚʧʘʜʘʶʪ ʩ ʦʩʥʦʚʥʳʤʠ 

ʦʨʦʛʨʘʬʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʪʝʨʨʠʪʦʨʠʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʣʴʟʷ ʥʝ ʟʘʤʝʪʠʪʴ ʙʦʣʝʝ ʦʙʱʠʝ 

ʟʘʢʦʥʦʤʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʰʠʨʦʪʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʟʦʥʘʣʴʥʦʩʪʠ. 

I. ʎʝʥʪʨʘʣʴʥʦïʊʫʚʠʥʩʢʠʡ ʩʪʝʧʥʦʡ ʨʘʡʦʥ (ʈʠʩʫʥʦʢ 1) ʟʘʥʠʤʘʝʪ ʥʘʠʙʦʣʝʝ ʧʦʥʠʞʝʥʥʫʶ 

ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʊʫʚʳ, ʤʝʞʜʫ ɿʘʧʘʜʥʳʤ ʉʘʷʥʦʤ ʠ ʭʨ. ʊʘʥʥʫïʆʣʘ, ʦʪʣʠʯʘʝʪʩʷ ʩʫʭʦʩʪʴʶ ʠ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴʶ ʢʣʠʤʘʪʘ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʧʨʝʦʙʣʘʜʘʶʪ ʟʣʘʢʦʚʦïʢʦʚʳʣʴʥʳʝ ʠ ʢʦʚʳʣʴʥʳʝ ʩʪʝʧʠ. ʅʘ 

ʦʢʨʘʠʥʘʭ ʎʝʥʪʨʘʣʴʥʦïʊʫʚʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʣʫʛʦʚʳʝ ʨʘʟʥʦʪʨʘʚʥʦïʟʣʘʢʦʚʳʝ ʠ 

ʨʘʟʥʦʪʨʘʚʥʦïʦʩʦʢʦʚʳʝ, ʘ ʥʘ ʢʨʫʪʳʭ ʧʦʣʦʛʠʭ ʩʢʣʦʥʘʭ ð ʢʘʤʝʥʠʩʪʳʝ ʩʪʝʧʠ. 
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ɺ ʧʦʡʤʘʭ ʨʝʢ ʨʘʟʚʠʪʘ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩ ʛʦʩʧʦʜʩʪʚʦʤ ʪʦʧʦʣʷ 

ʣʘʚʨʦʣʠʩʪʥʦʛʦ, ʠʚ ʠ ʩ ʫʯʘʩʪʠʝʤ ʯʝʨʝʤʫʭʠ, ʙʦʷʨʳʰʥʠʢʘ ʢʨʦʚʘʚʦïʢʨʘʩʥʦʛʦ, ʰʠʧʦʚʥʠʢʘ 

ʠʛʣʠʩʪʦʛʦ, ʩʤʦʨʦʜʠʥʳ ʯʝʨʥʦʡ, ʦʙʣʝʧʠʭʠ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʚʠʜʦʚ. 

II. ʖʞʥʳʡ ʦʧʫʩʪʳʥʝʥʥʦ-ʩʪʝʧʥʦʡ ʨʘʡʦʥ ʦʭʚʘʪʳʚʘʝʪ ʪʝʨʨʠʪʦʨʠʶ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʢ 

ʶʛʫ ʦʪ ʭʨ. ʊʘʥʥʫïʆʣʘ ʠ ʢ ʶʛʦïʟʘʧʘʜʫ ʦʪ ʭʨ. ʉʘʥʛʠʣʝʥ ʚʧʣʦʪʴ ʜʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʳ ʩ 

ʄʦʥʛʦʣʠʝʡ. ʂʣʠʤʘʪ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʠ ʟʘʩʫʰʣʠʚʳʡ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʦʙʨʘʟʥʘ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʩʫʭʦʩʪʝʧʥʳʤʠ ʠ ʧʦʣʫʧʫʩʪʳʥʥʳʤʠ ʬʦʨʤʘʮʠʷʤʠ ð ɻ ʪʦ ʢʦʚʳʣʴʥʳʝ ʠ 

ʟʣʘʢʦʚʦïʢʦʚʳʣʴʥʳʝ ʩʪʝʧʠ, ʩʣʘʙʦ ʟʘʜʝʨʥʦʚʘʥʥʳʝ ʙʫʛʨʠʩʪʳʝ ʧʝʩʢʠ, ʥʘʥʦʬʠʪʦïʢʦʚʳʣʴʥʳʝ 

ʛʘʣʝʯʥʠʢʦʚʳʝ ʫʯʘʩʪʢʠ ʧʦʣʫʧʫʩʪʳʥʴ ʩ ʬʨʘʛʤʝʥʪʘʤʠ ʧʫʩʪʳʥʥʦʡ ʠ ʛʘʣʦʬʠʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʘʨʘʛʘʥʘ ɹʫʥʛʝ, ʦʙʨʘʟʫʶʱʘʷ ʟʘʨʦʩʣʠ. 

ʇʦʡʤʘ ʨ. ʊʝʩïʍʝʤ ʟʘʥʷʪʘ ʨʝʜʢʦʣʝʩʴʷʤʠ ʠʟ ʪʦʧʦʣʷ ʣʘʚʨʦʣʠʩʪʥʦʛʦ, ʙʝʨʝʟʳ ʤʝʣʢʦʣʠʩʪʥʦʡ 

ʠ ʟʘʨʦʩʣʷʤʠ ʠʚ. ɺʙʣʠʟʠ ʫʩʪʴʷ ʨʘʟʚʠʪʳ ʦʙʰʠʨʥʳʝ ʟʘʨʦʩʣʠ ʦʙʣʝʧʠʭʠ. 

III. ɿʘʧʘʜʥʦïʉʘʷʥʩʢʠʡ ʛʦʨʥʳʡ ʪʘʝʞʥʦïʩʪʝʧʥʦʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʝʚʝʨʦïʟʘʧʘʜʥʳʝ 

ʯʘʩʪʠ ʊʫʚʳ, ʦʨʦʛʨʘʬʠʯʝʩʢʠ ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ɿʘʧʘʜʥʦʤʫ ʉʘʷʥʫ. ʂʣʠʤʘʪ ʟʜʝʩʴ ʤʝʥʝʝ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʯʝʤ ʚ ʎʝʥʪʨʘʣʴʥʦïʊʫʚʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʝ, ʦʪʣʠʯʘʝʪʩʷ ʤʝʥʴʰʝʡ ʘʤʧʣʠʪʫʜʦʡ 

ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʤʝʥʝʝ ʭʦʣʦʜʥʦʡ ʠ ʙʦʣʝʝ ʩʥʝʞʥʦʡ ʟʠʤʦʡ, ʥʝʩʢʦʣʴʢʦ 

ʧʦʚʳʰʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʠ ʣʝʪʥʠʭ ʦʩʘʜʢʦʚ ʜʦ 300 ʤʤ. ɺʩʝ ʵʪʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʩʠʣʴʥʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ ʨʝʣʴʝʬʘ, ʨʝʟʢʠʤʠ ʧʝʨʝʧʘʜʘʤʠ ʚʳʩʦʪ ʠ ʨʘʟʣʠʯʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ 

ʦʪʨʦʛʦʚ ʭʨʝʙʪʦʚ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʳʩʦʢʦʛʦʨʥʦ-ʣʫʛʦʚʳʭ, 

ʪʫʥʜʨʦʚʳʭ, ʛʦʨʥʦïʪʘʝʞʥʳʭ ʠ ʛʦʨʥʦïʩʪʝʧʥʳʭ ʬʦʨʤʘʮʠʡ. ʇʦʜʯʠʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ 

ʚʳʩʦʢʦʛʦʨʥʳʝ ʣʫʛʘ, ʜʦʣʠʥʥʳʝ ʠ ʢʦʪʣʦʚʠʥʥʳʝ ʣʫʛʘ ʠ ʩʪʝʧʠ. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʂʘʨʪʘïʩʭʝʤʘ ʧʨʠʨʦʜʥʳʭ ʨʘʡʦʥʦʚ ʊʫʚʳ. ʄ-ʙ: 1 ʩʤ 25 ʢʤ [8]. 

 

ɺʳʩʦʢʦʛʦʨʴʷ ʟʘʥʷʪʳ ʪʨʘʚʷʥʠʩʪʦ-ʣʠʰʘʡʥʠʢʦʚʳʤʠ, ʢʫʩʪʘʨʥʠʢʦʚʳʤʠ ʠ ʢʘʤʝʥʠʩʪʳʤʠ 

ʪʫʥʜʨʘʤʠ, ʩʫʙʘʣʴʧʠʡʩʢʠʤʠ ʥʠʟʢʦʪʨʘʚʥʳʤʠ ʣʫʛʘʤʠ, ʧʝʨʝʭʦʜʷʱʠʤʠ ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ ʚ 

ʛʦʨʥʫʶ ʩʪʝʧʴ. ʅʘ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ ʨʘʟʚʠʪʳ ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʣʝʩʘ ʩ ʫʯʘʩʪʠʝʤ ʢʝʜʨʘ ʚʙʣʠʟʠ 
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ʛʨʘʥʠʮʳ ʣʝʩʘ, ʘ ʥʘ ʩʝʚʝʨʦïʟʘʧʘʜʝ ʨʘʡʦʥʘ ʪʘʢʞʝ ʝʣʠ ʠ ʧʠʭʪʳ. ɼʦʤʠʥʠʨʫʶʪ ʪʨʘʚʷʥʠʩʪʳʝ, 

ʢʫʩʪʘʨʥʠʢʦʚʦ-ʪʨʘʚʷʥʠʩʪʳʝ, ʘ ʪʘʢʞʝ ʙʨʫʩʥʠʯʥʳʝ ʩ ʙʘʛʫʣʴʥʠʢʦʤ ʠ ʤʦʭʦʚʳʤ ʧʦʢʨʦʚʦʤ ʪʠʧʳ 

ʣʝʩʘ. 

IV. ɺʦʩʪʦʯʥʦïʉʘʷʩʢʠʡ ʛʦʨʥʳʡ ʛʦʣʴʮʦʚʦïʪʘʝʞʥʳʡ ʨʘʡʦʥ ʟʘʥʠʤʘʝʪ ʩʝʚʝʨʦïʚʦʩʪʦʯʥʫʶ 

ʦʢʨʘʠʥʫ ʊʫʚʳ, ʢʦʪʦʨʦʡ ʧʨʠʥʘʜʣʝʞʘʪ ʶʞʥʳʝ ʩʢʣʦʥʳ ʭʨʝʙʪʦʚ ʕʨʛʝʢïʊʳʨʛʘʢïʊʘʡʛʘ, ʋʜʠʥʩʢʠʡ, 

ʠ ʶʛʦïʟʘʧʘʜʥʳʝ, ʟʘʧʘʜʥʳʝ ʩʢʣʦʥʳ ʭʨʝʙʪʘ ɺʦʩʪʦʯʥʦʛʦ ʉʘʷʥʘ (ɹʦʣʴʰʦʛʦ ʉʘʷʥʘ). ʂʣʠʤʘʪ 

ʦʪʣʠʯʘʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʤʦʨʦʟʥʦʛʦ ʧʝʨʠʦʜʘ, ʩʠʣʴʥʳʤʠ ʩʥʝʞʥʳʤʠ ʙʫʨʘʥʘʤʠ, 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʣʝʪʥʠʤ ʪʝʧʣʦʤ, ʯʘʩʪʳʤʠ ʣʝʪʥʠʤʠ ʜʦʞʜʷʤʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʨʦʟʦʚʦʛʦ 

ʭʘʨʘʢʪʝʨʘ. 

ɼʣʷ ʨʘʡʦʥʘ ʭʘʨʘʢʪʝʨʥʳ ʦʙʰʠʨʥʳʝ ʧʣʦʱʘʜʠ ʣʠʰʘʡʥʠʢʦʚʳʭ, ʤʦʭʦʚʦïʣʠʰʘʡʥʠʢʦʚʦï

ʢʫʩʪʘʨʥʠʯʢʦʚʳʭ, ʤʦʭʦʚʦïʢʫʩʪʘʨʥʠʯʢʦʚʦïʝʨʥʠʢʦʚʳʭ (ʩ ʢʘʨʣʠʢʦʚʳʤʠ ʠʚʘʤʠ ʠ ʜʨʠʘʜʦʡ) ʠ 

ʢʨʘʡʥʝ ʨʝʜʢʦ ð ʣʠʰʘʡʥʠʢʦʚʦïʪʨʘʚʷʥʠʩʪʳʭ ʪʫʥʜʨ ʠ ʢʘʤʝʥʠʩʪʳʭ ʨʦʩʩʳʧʝʡ. ʇʦʜʛʦʣʴʮʦʚʳʡ 

ʧʦʷʩ ʟʘʥʷʪ ʢʝʜʨʦʚʳʤʠ ʠ ʣʠʩʪʚʝʥʥʠʯʥʦïʢʝʜʨʦʚʳʤʠ ʨʝʜʢʦʣʝʩʴʷʤʠ ʩ ʧʦʜʣʝʩʢʦʤ ʠʟ ʙʝʨʝʟʢʠ 

ʢʨʫʛʣʦʣʠʩʪʥʦʡ, ʞʠʤʦʣʦʩʪʠ ʘʣʪʘʡʩʢʦʡ, ʩ ʫʯʘʩʪʠʝʤ ʚ ʢʫʩʪʘʨʥʠʯʢʦʚʦʤ ʷʨʫʩʝ ʛʦʣʫʙʠʢʠ ʠ 

ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʥʘʜʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ.  

ɺ ʣʝʩʥʦʤ ʧʦʷʩʝ ʧʨʝʦʙʣʘʜʘʶʪ ʣʠʩʪʚʝʥʥʠʯʥʠʢʠ ʩ ʧʨʠʤʝʩʴʶ ʢʝʜʨʘ, ʝʣʠ ʠ ʪʨʘʚʷʥʠʩʪʦï

ʤʦʭʦʚʦïʙʨʫʩʥʠʯʢʦʚʦʛʦ, ʙʘʛʫʣʴʥʠʢʦʚʦïʩʬʘʛʥʦʚʦïʟʝʣʝʥʦʤʦʰʥʦʛʦ ʥʘʜʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ.  

V. ʊʦʜʞʠʥʩʢʠʡ ʣʫʛʦʚʦïʪʘʝʞʥʳʡ ʨʘʡʦʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʢʦʥʪʫʨʦʤ 

ʍʘʤʩʘʨʘïɸʟʘʩʩʢʦʡ ʢʦʪʣʦʚʠʥʳ. ʕʪʦ ʦʙʰʠʨʥʦʝ ʩʨʝʜʥʝʛʦʨʥʦʝ ʧʣʘʪʦ, ʦʢʘʡʤʣʝʥʥʦʝ ʩ ʩʝʚʝʨʘ, 

ʚʦʩʪʦʢʘ, ʶʛʘ ʠ ʶʛʦïʟʘʧʘʜʘ ʭʨʝʙʪʘʤʠ ɺʦʩʪʦʯʥʦʛʦ ʉʘʷʥʘ, ʘʢʘʜ. ʆʙʨʫʯʝʚʘ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ 

ʨʘʡʦʥ ʦʪʢʨʳʪ ʜʣʷ ʩʝʚʝʨʦïʟʘʧʘʜʥʳʭ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ.  

ɺ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʛʦʩʧʦʜʩʪʚʫʶʪ ʪʘʝʞʥʳʝ ʣʝʩʘ ʠʟ ʣʠʩʪʚʝʥʥʠʮʳ, ʢʝʜʨʘ ʠ ʝʣʠ ʩ 

ʨʦʜʦʜʝʥʜʨʦʥʦʤ, ʙʘʛʫʣʴʥʠʢʦʤ, ʛʦʣʫʙʠʢʦʡ, ʙʨʫʩʥʠʢʦʡ, ʟʝʣʝʥʳʤʠ ʩʬʘʛʥʦʚʳʤʠ ʤʭʘʤʠ, ʘ ʪʘʢʞʝ 

ʣʠʩʪʚʝʥʥʠʯʥʘʷ ʪʘʡʛʘ ʩ ʪʨʘʚʷʥʦïʙʨʫʩʥʠʯʥʦïʤʦʭʦʚʳʤ ʧʦʢʨʦʚʦʤ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʦʚ 

ʨʘʟʚʠʪʳ ʨʘʟʥʦʪʨʘʚʥʳʝ ʣʠʩʪʚʝʥʥʠʯʥʠʢʠ ʩ ʙʝʨʝʟʦʡ ʠ ʫʯʘʩʪʠʝʤ ʚ ʧʦʜʣʝʩʢʝ ʰʠʧʦʚʥʠʢʘ 

ʠʛʣʠʩʪʦʛʦ, ʩʧʠʨʝʠ ʠ ʞʠʤʦʣʦʩʪʠ ʘʣʪʘʡʩʢʦʡ. ʇʦ ʜʣʠʥʘʤ ʨʝʢ ɹʠʡïʍʝʤ, ʍʘʤʩʘʨʘ ʠ ʜʨʫʛʠʭ 

ʟʥʘʯʠʪʝʣʴʥʳ ʧʣʦʱʘʜʠ ʣʫʛʦʚ ʠ ʣʫʛʦʚʳʭ ʨʘʟʥʦʪʨʘʚʥʳʭ ʩʪʝʧʝʡ. ɺ ʧʦʡʤʘʭ ʨʘʟʚʠʪʳ ʣʝʩʘ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʪʦʧʦʣʷ ʣʘʚʨʦʣʠʩʪʥʦʛʦ ʠ ʟʘʨʦʩʣʷʤʠ ʠʚ.  

 

 
 

ʈʠʩʫʥʦʢ 2. ʊʦʜʞʠʥʩʢʠʡ ʣʫʛʦʚʦïʪʘʝʞʥʳʡ ʨʘʡʦʥ. 
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VI. ɺʦʩʪʦʯʥʦïʊʫʚʠʥʩʢʠʡ ʛʦʨʥʳʡ ʛʦʣʴʮʦʚʦïʪʘʝʞʥʳʡ ʨʘʡʦʥ ʟʘʥʠʤʘʝʪ ʨʘʡʦʥ ʭʨʝʙʪʘ ʘʢʘʜ. 

ʆʙʨʫʯʝʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʫʨʦʚʳʤ ʠ ʚʣʘʞʥʳʤ ʢʣʠʤʘʪʦʤ, ʙʦʣʴʰʠʤʠ ʧʝʨʝʧʘʜʘʤʠ ʚʳʩʦʪ ʠ 

ʘʙʩʦʣʶʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ ʜʦ 3000 ʤ.  

 

 
 

ʈʠʩʫʥʦʢ 3. ɺʦʩʪʦʯʥʦïʊʫʚʠʥʩʢʠʡ ʛʦʨʥʳʡ ʛʦʣʴʮʦʚʦïʪʘʝʞʥʳʡ ʨʘʡʦʥ. 

 

ɹʝʟʣʝʩʥʳʝ ʚʳʩʦʢʦʛʦʨʴʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʨʥʠʢʦʚʳʤʠ, ʢʘʤʝʥʠʩʪʦïʣʠʰʘʡʥʠʢʦʚʳʤʠ 

ʪʫʥʜʨʘʤʠ ʠ ʛʦʨʥʳʤʠ ʣʫʛʘʤʠ. ɺ ʣʝʩʥʦʤ ʧʦʷʩʝ ʚʳʰʝ ʚʩʝʛʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʢʝʜʨʦʚʳʝ ʨʝʜʠʥʳ ʧʦ 

ʣʠʰʘʡʥʠʢʦʚʦïʢʫʩʪʘʨʥʠʢʦʚʦʤʫ ʧʦʢʨʦʚʫ ʩ ʢʨʫʛʣʦʣʠʩʪʥʦʡ ʙʝʨʝʟʢʦʡ, ʟʘʪʝʤ ʧʨʦʠʟʨʘʩʪʘʶʪ 

ʝʨʥʠʢʦʚʳʝ ʠ ʤʦʭʦʚʦïʢʫʩʪʘʨʥʠʯʢʦʚʳʝ ʩʤʝʰʘʥʥʳʝ ʢʝʜʨʦʚʦïʣʠʩʪʚʝʥʥʠʯʥʳʝ ʣʝʩʘ. ɺ ʥʠʞʥʠʭ 

ʯʘʩʪʷʭ ʣʝʩʥʦʛʦ ʧʦʷʩʘ ʨʘʟʚʠʪʳ ʪʨʘʚʷʥʠʩʪʦïʤʦʭʦʚʦïʙʨʫʩʥʠʯʥʳʝ ʣʠʩʪʚʝʥʥʠʯʥʠʢʠ ʠ 

ʣʠʩʪʚʝʥʥʠʯʥʦïʙʝʨʝʟʦʚʳʝ ʣʝʩʘ, ʧʝʨʝʭʦʜʷʱʠʝ ʥʘ ʶʛʦïʟʘʧʘʜʝ ʚ ʣʝʩʦʩʪʝʧʠ ʠ ʩʪʝʧʠ. ʇʦ 

ʩʝʚʝʨʥʳʤ ʩʢʣʦʥʘʤ ʚ ʩʦʩʪʘʚʝ ʜʨʝʚʦʩʪʦʝʚ ʧʨʝʦʙʣʘʜʘʝʪ ʝʣʴ ʩ ʙʘʛʫʣʴʥʠʢʦʤ ʠ ʩʬʘʛʥʦʚʦï

ʟʝʣʝʥʦʤʦʰʥʳʤ ʧʦʢʨʦʚʦʤ. 

VII. ʂʘʘïʍʝʤʩʢʠʡ ʛʦʨʥʦïʪʘʝʞʥʳʡ ʨʘʡʦʥ ʦʭʚʘʪʳʚʘʝʪ ʣʝʚʦʙʝʨʝʞʴʝ ʩʨʝʜʥʝʛʦ ʠ ʙʘʩʩʝʡʥ 

ʚʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʂʘʘïʍʝʤ. ʂʣʠʤʘʪ ʨʘʡʦʥʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʦʚʠʥʮʠʘʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʠʤʘʪʦʚ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʠ ʄʦʥʛʦʣʠʠ ʠ ʤʝʩʪʥʳʭ ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ʊʠʧʠʯʥʦ ʣʝʩʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʣʘʞʥʳʡ ʩʨʝʜʥʝʛʦʨʥʳʡ ʨʘʡʦʥ. 

ʅʘ ʙʦʣʝʝ ʚʦʟʚʳʰʝʥʥʳʭ ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ ʥʘ ʶʛʦïʚʦʩʪʦʢʝ ʨʘʡʦʥʘ ʨʘʟʚʠʪʳ ʢʘʤʝʥʠʩʪʳʝ 

ʝʨʥʠʢʦʚʳʝ ʪʫʥʜʨʳ, ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʘʟʥʦʪʨʘʚʥʦïʟʣʘʢʦʚʳʝ ʠ ʨʘʟʥʦʪʨʘʚʥʳʝ ʩʪʝʧʠ. ʆʩʥʦʚʥʫʶ 

ʧʣʦʱʘʜʴ ʟʘʥʠʤʘʶʪ ʣʝʩʘ, ʚ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ ʣʝʩʥʦʛʦ ʧʦʷʩʘ ʢʝʜʨʦʚʦïʣʠʩʪʚʝʥʥʠʯʥʳʡ ʣʝʩ ʩ 

ʣʠʰʘʡʥʠʢʦʚʦïʤʦʭʦʚʦïʝʨʥʠʢʦʚʳʤ ʧʦʢʨʦʚʦʤ, ʥʠʞʝ ð ʙʦʣʝʝ ʢʩʝʨʦʤʦʨʬʥʳʝ ʪʨʘʚʷʥʦï

ʙʨʫʩʥʠʯʥʳʝ ʠ ʨʘʟʥʦʪʨʘʚʥʦïʟʣʘʢʦʚʳʝ ʣʠʩʪʚʝʥʥʠʯʥʠʢʠ.  

VIII. ʉʘʥʛʠʣʝʥʩʢʠʡ ʛʦʨʥʳʡ ʪʘʝʞʥʦïʩʪʝʧʥʦʡ ʨʘʡʦʥ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ ʨʝʟʢʦ ʨʘʟʣʠʯʥʳʤʠ 

ʧʦ ʢʣʠʤʘʪʫ ʪʝʨʨʠʪʦʨʠʷʤʠ ʣʝʚʦʙʝʨʝʞʴʷ ʂʘʘïʍʝʤʘ ʠ ʙʝʩʩʪʦʯʥʳʤʠ ʦʧʫʩʪʳʥʝʥʥʳʤʠ ʩʪʝʧʷʤʠ 

ʊʫʚʳ ʠ ʄʦʥʛʦʣʠʠ. ʉʣʦʞʝʥ ʦʨʦʛʨʘʬʠʯʝʩʢʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʝʨʝʧʘʜʘʤʠ ʚʳʩʦʪ. ʂʣʠʤʘʪ 

ʠʟʤʝʥʯʠʚʳʡ, ʭʦʣʦʜʥʳʡ, ʩʫʭʦʡ ʩ ʥʝʜʦʩʪʘʪʢʦʤ ʪʝʧʣʘ.  

ɻʦʣʴʮʦʚʳʡ ʧʦʷʩ ʟʘʥʠʤʘʝʪ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʨʘʡʦʥʘ ʩ 

ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʩʫʭʠʭ ʜʨʠʘʜʦʚʦïʣʠʰʘʡʥʠʢʦʚʳʭ ʠ ʤʦʭʦʚʦïʣʠʰʘʡʥʠʢʦʚʦïʝʨʥʠʢʦʚʳʭ ʪʫʥʜʨ. 

ʄʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʚʳʩʦʢʦʛʦʨʥʦʤ ʧʦʷʩʝ ʨʝʜʢʦʣʝʩʴʷ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʥʝʙʦʣʴʰʠʤʠ 

ʧʷʪʥʘʤʠ, ʠ ʥʠʟʢʦʪʨʘʚʥʳʝ ʠ ʟʣʘʢʦʚʦ-ʢʦʙʨʝʟʠʝʚʳʝ ʦʩʪʝʧʝʥʝʥʥʳʝ ʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ.  

ɺ ʣʝʩʥʦʤ ʧʦʷʩʝ ʛʦʩʧʦʜʩʪʚʫʝʪ ʣʠʩʪʚʝʥʥʠʯʥʳʡ ʣʝʩ ʩ ʪʨʘʚʷʥʠʩʪʦïʙʨʫʩʥʠʯʥʳʤ ʠ 

ʢʫʩʪʨʘʥʠʢʦʚʦïʤʦʭʦʚʳʤ ʧʦʢʨʦʚʦʤ. ʅʠʞʝ ʣʝʩʘ ʧʦ ʩʢʣʦʥʘʤ ʛʦʨ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʤʦʥʦʪʦʥʥʳʝ 
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ʥʠʟʢʠʝ ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʟʘʨʦʩʣʠ ʠʟ ʙʝʨʝʟʢʠ ʢʨʫʛʣʦʣʠʩʪʥʦʡ ʠ ʨʝʜʢʦʣʠʩʪʥʦʛʦ ʨʦʜʦʜʝʥʜʨʦʥʘ ʩ 

ʫʯʘʩʪʠʝʤ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʣʘʧʯʘʪʢʠ ʠ ʢʘʨʘʛʘʥʳ ʛʨʠʚʘʩʪʦʡ. ʉʧʫʩʢʘʷʩʴ ʚ ʰʠʨʦʢʠʝ ʧʣʦʩʢʠʝ ʜʦʣʳ, 

ʵʪʠ ʟʘʨʦʩʣʠ ʩʥʘʯʘʣʘ ʯʝʨʝʜʫʶʪʩʷ ʩ ʨʘʟʥʦʪʨʘʚʥʦïʟʣʘʢʦʚʳʤʠ ʦʩʪʝʧʥʝʥʥʳʤʠ ʣʫʛʘʤʠ, ʟʘʪʝʤ 

ʩʤʝʥʷʶʪʩʷ ʚʣʘʞʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʟʘʙʦʣʦʯʝʥʥʳʤʠ ʣʫʛʘʤʠ ʥʘ ʙʣʠʟʢʦʡ ʤʝʨʟʣʦʪʝ. ɺ ʜʦʣʠʥʘʭ 

ʢʨʫʧʥʳʭ ʨʝʢ ʠ ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ ʛʦʨ ʨʘʟʚʠʪʳ ʩʪʝʧʠ ʠ ʦʩʪʝʧʝʥʸʥʥʳʝ ʣʫʛʘ.  

IX. ʊʘʥʥʫʦʣʴʩʢʠʡ ʛʦʨʥʳʡ ʪʘʝʞʥʦïʩʪʝʧʥʦʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʤʝʞʜʫ ʎʝʥʪʨʘʣʴʥʦï

ʊʫʚʠʥʩʢʦʡ ʠ ʋʙʩʫʥʫʨʩʢʦʡ ʢʦʪʣʦʚʠʥʘʤʠ, ʥʘ ʟʘʧʘʜʝ ʦʥ ʩʤʳʢʘʝʪʩʷ ʩ ʚʳʩʦʢʦʛʦʨʥʳʤ ʄʦʥʛʫʥï

ʊʘʡʛʠʥʩʢʠʤ ʨʘʡʦʥʦʤ, ʥʘ ʚʦʩʪʦʢʝ ʧʝʨʝʭʦʜʠʪ ʚ ʉʘʥʛʠʣʝʥʩʢʠʡ ʛʦʨʥʳʡ ʨʘʡʦʥ. ʍʨʝʙʝʪ ʊʘʥʥʫï

ʆʣʘ ð ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʨʫʙʝʞ ʥʘ ʧʫʪʠ ʚʣʘʞʥʳʭ ʩʝʚʝʨʦïʟʘʧʘʜʥʳʭ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ. ʖʞʥʳʝ 

ʩʢʣʦʥʳ ʊʘʥʥʫïʆʣʘ ʥʘʭʦʜʷʪʩʷ ʚ ʜʦʞʜʝʚʦʡ ʪʝʥʠ, ʯʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʰʠʨʦʪʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ 

ʭʨʝʙʪʘ ʠ ʙʣʠʟʦʩʪʴʶ ʤʦʥʛʦʣʴʩʢʠʭ ʧʦʣʫʧʫʩʪʳʥʴ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʨʝʟʢʠʝ ʨʘʟʣʠʯʠʷ ʚ ʭʘʨʘʢʪʝʨʝ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʝʚʝʨʥʦʛʦ ʠ ʶʞʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʦʚ.  

 

 
 

ʈʠʩʫʥʦʢ 4. ʊʘʥʥʫʦʣʴʩʢʠʡ ʛʦʨʥʳʡ ʪʘʝʞʥʦ-ʩʪʝʧʥʦʡ ʨʘʡʦʥ. 

 

ʂʘʢ ʩʣʝʜʩʪʚʠʝ ʛʣʫʙʦʢʠʭ ʨʘʟʣʠʯʠʡ ʧʦ ʫʚʣʘʞʥʝʥʠʶ ʤʝʞʜʫ ʦʪʢʨʳʪʳʤʠ ʜʣʷ ʚʣʘʛʦʥʦʩʥʳʭ 

ʚʝʪʨʦʚ ʩʝʚʝʨʥʳʤʠ ʩʢʣʦʥʘʤʠ ʠ ʟʘʱʠʱʝʥʥʳʤʠ ʶʞʥʳʤʠ ʩʢʣʦʥʘʤʠ ʊʘʥʥʫïʆʣʘ ʨʘʩʪʠʪʝʣʴʥʳʡ 

ʧʦʢʨʦʚ ʨʘʡʦʥʘ ʦʪʯʝʪʣʠʚʦ ʜʝʣʠʪʩʷ ʧʦ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʪʠʧʘʤ ʣʘʥʜʰʘʬʪʘ. ʊʘʢ, ʚ ʥʠʟʢʦʛʦʨʥʦʡ 

ʯʘʩʪʠ ʩʝʚʝʨʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ ʦʪʤʝʯʘʶʪʩʷ ʣʝʩʦʩʪʝʧʥʳʝ ʠ ʩʪʝʧʥʳʝ ʫʯʘʩʪʢʠ, ʯʝʨʝʜʫʶʱʠʝʩʷ ʩ 

ʨʘʟʨʝʞʝʥʥʳʤʠ ʣʠʩʪʚʝʥʥʠʯʥʦïʙʝʨʝʟʦʚʳʤʠ ʠ ʣʠʩʪʚʝʥʥʠʯʥʳʤʠ ʨʘʟʥʦʪʨʘʚʥʳʤʠ ʣʝʩʘʤʠ. 

ʉʨʝʜʥʠʝ ʯʘʩʪʠ ʣʝʩʥʦʛʦ ʧʦʷʩʘ ʟʘʥʠʤʘʶʪ ʪʘʝʞʥʳʝ ʣʠʩʪʚʝʥʥʠʯʥʠʢʠ ʩ ʪʨʘʚʷʥʠʩʪʦ-ʙʨʫʩʥʠʯʥʳʤ 

ʠ ʤʦʭʦʚʦïʙʨʫʩʥʠʯʥʳʤ ʧʦʢʨʦʚʦʤ. ɺʳʰʝ ʨʘʟʚʠʪʘ ʢʝʜʨʦʚʦïʣʠʩʪʚʝʥʥʠʯʥʘʷ ʪʘʡʛʘ ʩ 

ʨʦʜʦʜʝʥʜʨʦʥʦʤ, ʙʝʨʝʟʢʦʡ ʢʨʫʛʣʦʣʠʩʪʥʦʡ, ʛʦʣʫʙʠʢʦʡ ʠ ʤʦʭʦʚʳʤ ʧʦʢʨʦʚʦʤ, ʧʝʨʝʭʦʜʷʱʘʷ ʚ 

ʣʠʩʪʚʝʥʥʠʯʥʦïʢʝʜʨʦʚʳʝ ʝʨʥʠʢʦʚʳʝ ʨʝʜʢʦʣʝʩʴʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʫʯʘʩʪʢʘʤʠ ʚʳʩʦʢʦʛʦʨʥʳʭ ʣʫʛʦʚ, 

ʪʫʥʜʨʳ ʠ ʢʘʤʝʥʠʩʪʳʭ ʨʦʩʩʳʧʝʡ.  

X. ʄʦʥʛʫʥïʊʘʡʛʠʥʩʢʠʡ ʚʳʩʦʢʦʛʦʨʥʳʡ ʪʫʥʜʨʦʚʦïʣʫʛʦʚʦïʩʪʝʧʥʦʡ ʨʘʡʦʥ ʟʘʥʠʤʘʝʪ 

ʢʨʘʡʥʶʶ ʶʛʦ-ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʊʫʚʳ, ʦʪʥʦʩʷʱʫʶʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢ ʛʦʨʥʦʡ ʩʠʩʪʝʤʝ ɸʣʪʘʷ 

ʠ ʷʚʣʷʶʱʫʶʩʷ ʦʨʦʛʨʘʬʠʯʝʩʢʠʤ ʫʟʣʦʤ ʥʘ ʩʪʳʢʝ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ, ɸʣʪʘʷ ʠ ɿʘʧʘʜʥʦʛʦ ʊʘʥʥʫï

ʆʣʘ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʚʦʟʚʳʰʝʥʥʘʷ ʯʘʩʪʴ ʊʫʚʳ, ʟʘʧʦʣʥʝʥʥʘʷ ʭʨʝʙʪʘʤʠ, ʜʦʩʪʠʛʘʶʱʠʤʠ, ʘ 

ʤʝʩʪʘʤʠ ʠ ʧʨʝʚʳʰʘʶʱʠʤʠ 3000 ʤ ʥʘʜ ʫʨ. ʤ. ɺʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʦʡ ʚʳʩʦʪʳ ʨʘʡʦʥ ʧʦ ʚʩʝʤʫ 

ʢʦʤʧʣʝʢʩʫ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ ʊʫʚʳ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʘʣʧɹʠʡʩʢʠʭ ʬʦʨʤ ʨʝʣʴʝʬʘ, ʩʦʚʨʝʤʝʥʥʳʤ ʦʣʝʜʝʥʝʥʠʝʤ ʠ ʚʝʩʴʤʘ ʩʫʨʦʚʳʤ ʢʣʠʤʘʪʦʤ.  
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ʈʠʩʫʥʦʢ 5. ʄʦʥʛʫʥïʊʘʡʛʠʥʩʢʠʡ ʚʳʩʦʢʦʛʦʨʥʳʡ ʪʫʥʜʨʦʚʦïʣʫʛʦʚʦïʩʪʝʧʥʦʡ ʨʘʡʦʥ. 

 

ʆʩʥʦʚʫ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʩʦʩʪʘʚʣʷʶʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʪʫʥʜʨʳ. ɿʥʘʯʠʪʝʣʴʥʫʶ 

ʧʣʦʱʘʜʴ ʟʘʥʠʤʘʶʪ ʘʣʴʧʠʡʩʢʠʝ ʥʠʟʢʦʪʨʘʚʥʳʝ ʣʫʛʘ. ɺʳʰʝ ʧʦ ʨʝʣʴʝʬʫ ʣʫʛʘ ʧʝʨʝʭʦʜʷʪ ʚ 

ʛʦʨʥʫʶ ʪʫʥʜʨʫ ð ʙʦʣʝʝ ʩʫʭʫʶ ʜʨʠʘʜʦʚʫʶ ʠʣʠ ʙʦʣʝʝ ʚʣʘʞʥʫʶ ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʫʶ, ʘ 

ʟʘʪʝʤ ʚ ʧʨʠʤʠʪʠʚʥʫʶ ʢʘʤʝʥʠʩʪʫʶ. ʉ ʧʦʥʠʞʝʥʠʝʤ ʚʳʩʦʪʳ ʧʨʠʤʝʨʥʦ ʜʦ ʫʨʦʚʥʷ 2500 ʤ 

ʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ ʧʝʨʝʭʦʜʷʪ ʚ ʚʳʩʦʢʦʛʦʨʥʳʝ ʟʣʘʢʦʚʦ-ʧʦʣʳʥʥʳʝ ʩʪʝʧʠ, ʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʢʦʪʦʨʳʭ ʦʨʠʛʠʥʘʣʴʥʦ ʩʦʯʝʪʘʶʪʩʷ ʦʙʳʯʥʳʝ ʩʪʝʧʥʳʝ ʟʣʘʢʠ, ʧʦʣʳʥʠ ʠ ʪʠʧʠʯʥʦʝ ʘʣʴʧʠʡʩʢʦʝ 

ʨʘʟʥʦʪʨʘʚʴʝ. ʕʪʠ ʚʳʩʦʢʦʛʦʨʥʳʝ ʩʪʝʧʠ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦ ʚʳʨʘʞʝʥʳ ʥʘ ʩʛʣʘʞʝʥʥʳʭ 

ʚʝʨʰʠʥʘʭ ʚʦʜʦʨʘʟʜʝʣʦʚ, ʘ ʪʘʢʞʝ ʚ ʰʠʨʦʢʠʭ ʧʣʦʩʢʠʭ ʧʘʜʷʭ ʠ ʩʝʜʣʦʚʠʥʘʭ. ʃʝʩʘ ʠʟ 

ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ ʚʩʪʨʝʯʘʶʪʩʷ ʥʝʙʦʣʴʰʠʤʠ ʫʯʘʩʪʢʘʤʠ ʚ ʥʠʞʥʠʭ ʯʘʩʪʷʭ ʪʝʥʝʚʳʭ 

ʩʢʣʦʥʦʚ, ʘ ʪʘʢʞʝ ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʧʦ ʜʦʣʠʥʘʤ ʨʝʢ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ ʠ ʢʣʠʤʘʪʘ ʦʙʫʩʣʦʚʠʣʠ ʩʚʦʝʦʙʨʘʟʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʚ 

ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʊʫʚʳ ʠ ʧʦʷʩʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɺ ʧʨʠʨʦʜʥʳʭ ʨʘʡʦʥʘʭ ʊʫʚʳ ʧʦ 

ʩʚʦʝʦʙʨʘʟʠʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʳʜʝʣʷʶʪ ʩʪʝʧʥʦʡ, ʣʝʩʥʦʡ ʠ ʚʳʩʦʢʦʛʦʨʥʳʡ ʣʫʛʦʚʦ-ʪʫʥʜʨʦʚʳʡ 

ʧʦʷʩʘ. ʈʝʩʧʫʙʣʠʢʘ ʦʙʣʘʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʨʝʩʫʨʩʦʚ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ 

ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʨʝʞʠʤʦʚ ʨʘʮʠʦʥʘʣʴʥʦʡ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʳʨʴʝʚʦʡ ʙʘʟʦʡ ʜʣʷ 

ʥʫʞʜ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ˉ18-44-17001ïçʨ_ʘè 
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ɸʥʥʦʪʘʮʠʷ. ʅʝʡʨʦʛʦʨʤʦʥʘʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ, ʥʝʡʨʦʥʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʠ ʥʝʡʨʦʥʘʣʴʥʘ ̫ ʬʫʥʢʮʠʷ ʠʟʤʝʥʷʶʪ ʜʠʥʘʤʠʯʝʩʢʠʡ ʛʦʤʝʦʩʪʘʟ ʧʦʩʨʝʜʩʪʚʦʤ 

ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʳʭ ʩʚʷʟʝʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʦʡ ʩʚʷʟʠ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ 

ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʦʧʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʚ ʢʘʨʪʠʨʦʚʘʥʠʷ ʩʦʩʫʜʠʩʪʳʭ ʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ð ʧʦʟʠʪʨʦʥʥʦïɻ ʤʠʩʩʠʦʥʥʦʡ ʪʦʤʦʛʨʘʬʠʠ (ʇʕʊ), ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʤʘʛʥʠʪʥʦïʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ (ʬʄʈʊ), ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʠʟʤʝʨʝʥʠʷʤʠ (ʕʕɻ). ʋʧʨʘʚʣʝʥʠʝ ʥʝʡʨʦʩʝʪʴʶ çʤʦʟʛïʤʠʢʨʦʙʠʦʪʘè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʮʠʨʢʘʜʠʘʥʥʳʤʠ ʨʠʪʤʘʤʠ ʦʨʛʘʥʠʟʤʘ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʘʪʴ ʥʦʚʳʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ 

ʢʣʠʥʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʚ ʨʘʙʦʪʝ ʥʝʡʨʦʥʥʳʭ ʮʝʧʝʡ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚʭʦʜʥʳʤʠ ʠ ʚʳʭʦʜʥʳʤʠ 

ʬʫʥʢʮʠʷʤʠ ʠ ʧʨʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʚ ʵʪʠʭ ʮʝʧʷʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʤʠ, ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. 

 

Abstract. Neurohormonal effects of chronic stress, neuronal activity and neuronal function 

alter dynamic homeostasis through neurovascular connections. The study of neurovascular 

communication has become possible through the use of optical methods, as well as methods of 

vascular and metabolic signals mapping ð positron emission tomography (PET), functional 

magnetic resonance imaging (fMRI), simultaneously with electrophysiological measurements 

(EEG). Management of ñbrain-microbiotaò neural network in accordance with circadian rhythms of 

the organism will allow to obtain new fundamental and clinical effects in the operation of neural 

circuits with specific input and output functions and in the regulation of processes in these circuits 

using appropriate pharmacological, genetic and physiological tools.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʛʥʠʪʠʚʥʘʷ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʷ, ʥʝʡʨʦʚʠʟʫʣʠʟʘʮʠʷ, 

ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ, ʥʝʡʨʦʩʝʪʴ çʤʦʟʛ-ʤʠʢʨʦʙʠʦʪʘè, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, 

ʭʨʦʥʦʤʝʜʠʮʠʥʘ. 

 

Keywords: cognitive neurophysiology, neuroimaging, neurorehabilitation, ñbrain-microbiotaò 

neural network, functional nutrition, chronomedicine. 
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ɺʚʝʜʝʥʠʝ 

ʍʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ ʩʪʘʣ ʛʣʘʚʥʦʡ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʵʚʦʣʶʮʠʠ ʯʝʣʦʚʝʢʘè, ʠ ʨʝʘʣʠʟʫʝʪʩʷ 

ʵʪʘ ʜʚʠʞʫʱʘʷ ʩʠʣʘ ʯʝʨʝʟ ʵʧʠʬʠʟ ʠ ʝʛʦ ʦʩʥʦʚʥʦʡ ʛʦʨʤʦʥ ð ʤʝʣʘʪʦʥʠʥ. ʀʟʫʯʝʥʦ, ʯʪʦ 

ʭʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ ʤʘʪʝʨʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʩʪʦʣʴ ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʞʠʟʥʠ ʚ ʙʦʣʴʰʠʭ 

ʛʦʨʦʜʘʭ, ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ ð ʛʦʨʤʦʥʦʚ ʩʪʨʝʩʩʘ, 

ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ ʧʣʘʮʝʥʪʫ ʠ ʧʦʜʘʚʣʷʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʵʧʠʬʠʟʘ ʧʣʦʜʘ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ XX ʚʝʢʝ ʩʨʝʜʥʠʡ ʚʝʩ 

ʵʧʠʬʠʟʘ ʟʨʝʣʦʛʦ ʧʣʦʜʘ ʩʥʠʟʠʣʩʷ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ!  

ʕʪʘ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʥʘ ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʚ 

ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʤ ʦʙʱʝʩʪʚʝ. ɼʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ ʭʘʨʘʢʪʝʨʥʦ ʧʨʦʷʚʣʝʥʠʝ 

ʩʪʨʝʩʩʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʥʝ ʪʦʣʴʢʦ ʚ ʜʥʝʚʥʦʝ, ʥʦ ʠ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ (ʟʘʣʠʪʳʝ ʷʨʢʠʤ ʩʚʝʪʦʤ 

ʥʦʯʥʳʝ ʛʦʨʦʜʘ, ʥʦʯʥʘʷ ʪʨʠʘʜʘ: ʰʫʤ ʦʪ ʘʚʪʦʤʦʙʠʣʝʡ, ʠʥʪʝʨʥʝʪ ʟʘʚʠʩʠʤʦʩʪʴ, çʙʫʜʦʨʘʞʘʱʠʝè 

ʧʝʨʝʜʘʯʠ ʧʦ ʪʝʣʝʚʠʜʝʥʠʶ ʠ ʧʨ.), ʠ ʧʦʣʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʜʣʷ ʯʝʣʦʚʝʢʘ 

ʯʝʨʝʜʦʚʘʥʠʷ ʧʝʨʠʦʜʦʚ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʢʦʷ ʠ ʨʠʪʤʘ ʩʦʥïʙʦʜʨʩʪʚʦʚʘʥʠʝ. 

ʉʥʠʞʝʥʠʝ ʪʦʨʤʦʟʷʱʝʡ ʨʦʣʠ ʤʝʣʘʪʦʥʠʥʘ ʥʘ ʬʫʥʢʮʠʠ ʛʠʧʦʬʠʟʘ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʥʦʤʫ 

ʚʳʙʨʦʩʫ ʛʦʨʤʦʥʘ ʨʦʩʪʘ, ʛʦʨʤʦʥʦʚ ʩʪʨʝʩʩʘ, ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʧʦʜʨʦʩʪʢʦʚʦʡ ʘʢʩʝʣʝʨʘʮʠʠ ð ̫ ʚʣʝʥʠʠ, ʢʦʪʦʨʦʝ ʤʳ ʥʘʙʣʶʜʘʝʤ ʢʘʞʜʳʡ ʜʝʥʴ. ɺ ʩʘʤʦʡ 

ʘʢʩʝʣʝʨʘʮʠʠ, ʙʳʪʴ ʤʦʞʝʪ, ʠ ʥʝʪ ʥʠʯʝʛʦ ʧʣʦʭʦʛʦ, ʥʦ ʧʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ ʯʘʩʪʦ ʦʥʘ ʥʦʩʠʪ 

ʜʠʩʛʘʨʤʦʥʠʯʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɼʠʩʛʘʨʤʦʥʠʷ ʘʢʩʝʣʝʨʘʮʠʠ ʧʨʦʷʚʣʷʝʪʩʷ ʫ ʧʦʜʨʦʩʪʢʦʚ ʚ ʪʘʢʠʭ ʘʥʘʪʦʤʠʯʝʩʢʠʭ, 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʷʭ, ʢʘʢ ʜʠʩʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ ʨʦʩʪ, ʨʘʥʥʝʝ 

ʧʦʣʦʚʦʝ ʩʦʟʨʝʚʘʥʠʝ, ʨʘʥʥʝʝ ʦʞʠʨʝʥʠʝ, ʨʘʥʥʠʝ ʛʠʧʝʨʪʠʨʝʦʠʜʦʟʳ, ʫʩʠʣʝʥʠʝ ʘʛʨʝʩʩʠʚʥʳʭ 

ʨʝʘʢʮʠʡ ʧʨʠ ʬʨʫʩʪʨʘʮʠʠ ʠ ʪ. ʧ. ʀ ʵʪʦ ʣʠʰʴ ʯʘʩʪʴ ʪʦʡ ʧʣʘʪʳ, ʢʦʪʦʨʫʶ ʧʣʘʪʠʪ ʯʝʣʦʚʝʯʝʩʪʚʦ ʟʘ 

ʧʨʝʥʝʙʨʝʞʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ! 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ, ʵʧʠʬʠʟ ʦʩʪʘʝʪʩʷ ʥʘʠʤʝʥʝʝ ʠʟʫʯʝʥʥʦʡ ʠʟ ʚʩʝʭ 

ʵʥʜʦʢʨʠʥʥʳʭ ʞʝʣʝʟ, ʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʨʦʣʴ ʤʝʣʘʪʦʥʠʥʘ ʢʘʢ ʚʘʞʥʝʡʰʝʛʦ çʪʦʨʤʦʟʥʦʛʦè 

ʵʣʝʤʝʥʪʘ ʚ ʛʦʨʤʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪ ʦʩʦʟʥʘʚʘʪʴʩʷ. ʀʪʘʢ, ʫ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʚʢʣʶʯʘʷ ʯʝʣʦʚʝʢʘ, ʚʳʙʨʦʩ ʤʝʣʘʪʦʥʠʥʘ ʵʧʠʬʠʟʦʤ ʥʘʭʦʜʠʪʩʷ ʧʦʣʥʦʩʪʴʶ ʧʦʜ 

ʢʦʥʪʨʦʣʝʤ ʩʫʧʨʘʭʠʘʟʤʘʪʠʯʝʩʢʠʭ ʷʜʝʨ (ʉʍʗ). ʉʍʗ ʠ ʵʧʠʬʠʟ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ð ʜʚʝ 

ʧʦʣʦʚʠʥʳ ʛʣʘʚʥʳʭ çʙʠʦʣʦʛʠʯʝʩʢʠʭ ʯʘʩʦʚè ʚ ʥʘʰʝʤ ʦʨʛʘʥʠʟʤʝ, ʥʘʭʦʜʷʱʠʝʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʚ 

ʪʦʨʤʦʟʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ. 

ʗʨʢʠʡ ʩʚʝʪ ʩʪʠʤʫʣʠʨʫʝʪ ʥʝʡʨʦʥʳ ʉʍʗ ʠ ʪʦʨʤʦʟʠʪ ʚʳʨʘʙʦʪʢʫ ʤʝʣʘʪʦʥʠʥʘ ʵʧʠʬʠʟʦʤ. 

ʄʝʣʘʪʦʥʠʥ ʞʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ ʉʍʗ ʠ ʧʨʠʣʝʞʘʱʠʭ ʦʙʣʘʩʪʝʡ 

ʤʦʟʛʘ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʨʝʮʝʧʪʦʨʘʤʠ, ʩʧʦʩʦʙʝʥ ʦʢʘʟʳʚʘʪʴ ʤʦʱʥʦʝ ʪʦʨʤʦʟʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʉʍʗ ð ʛʣʘʚʥʦʛʦ çʛʝʥʝʨʘʪʦʨʘ ʪʘʢʪʦʚʳʭ ʠʤʧʫʣʴʩʦʚè ʚ ʦʨʛʘʥʠʟʤʝ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʇʨʠ ʵʪʦʤ ʤʝʣʘʪʦʥʠʥ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʜʨʫʛʠʤʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʤʦʜʫʣʠʨʫʶʱʠʤʠ ʘʢʪʠʚʥʦʩʪʴ ʉʍʗ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʡʨʦʤʝʜʠʘʪʦʨʘʤʠ ʛʣʫʪʘʤʘʪʦʤ ʠ 

ʩʝʨʦʪʦʥʠʥʦʤ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʤʠ ʥʝʡʨʦʧʝʧʪʠʜʘʤʠ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ çʥʝʡʨʦʧʝʧʪʠʜʦʤï

ʪʠʨʦʟʠʥʦʤè (NPY) ʠ çʚʝʱʝʩʪʚʦʤ ʇè).  

ʎʠʨʢʘʜʠʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʥʝʡʨʦʩʝʪʴʶ çʤʦʟʛïʤʠʢʨʦʙʠʦʪʘè ʧʦʟʚʦʣʠʪ ʚ ʨʘʙʦʪʝ 

ʥʝʡʨʦʥʥʳʭ ʮʝʧʝʡ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚʭʦʜʥʳʤʠ ʠ ʚʳʭʦʜʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ʚ ʵʪʠʭ ʮʝʧʷʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʤʠ, ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʧʦʣʫʯʘʪʴ ʥʦʚʳʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʢʣʠʥʠʯʝʩʢʠʝ 

ʵʬʬʝʢʪʳ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʥʳʭ ʥʘʫʢʘʭ, ʧʦʥʠʤʘʷ ʠʭ ʚ ʪʨʝʭ ʘʩʧʝʢʪʘʭ: ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʦʤ, 
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ʬʫʥʢʮʠʦʥʘʣʴʥʦïʩʪʨʫʢʪʫʨʥʦʤ, ʠ ʜʚʦʡʩʪʚʝʥʥʦïʜʝʪʝʨʤʠʥʠʨʫʝʤʦʤ. ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʩ ʬʫʥʢʮʠʝʡ ʚʳʨʘʞʘʶʪ ʤʝʨʫ ʦʨʛʘʥʠʟʘʮʠʠ ʚʝʱʝʩʪʚʘ, ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʷʟʳʚʘʪʴ ʠʣʠ 

ʪʝʨʷʪʴ ʵʥʝʨʛʠʶ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʬʘʢʪʦʨʦʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʦʧʨʝʜʝʣʷʷ ʚʩʝ ʬʦʨʤʳ 

ʠʟʤʝʥʝʥʠʷ ʚʝʱʝʩʪʚʘ (ʜʝʩʪʨʫʢʮʠʶ, ʪʨʘʥʩʬʦʨʤʘʮʠʶ, ʨʘʟʚʠʪʠʝ). 

ʉʪʨʫʢʪʫʨʘ ʞʠʚʦʛʦ, ʢʘʢ ʠ ʣʶʙʦʡ ʧʨʝʜʤʝʪ ʦʙʲʝʢʪʠʚʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʧʦʜʯʠʥʝʥʘ ʜʝʡʩʪʚʠʶ 

ʚʪʦʨʦʛʦ ʟʘʢʦʥʘ ʪʝʨʤʦʜʠʥʘʤʠʢʠ. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ ʵʥʪʨʦʧʠʡʥʳʤ ʩʜʚʠʛʘʤ 

ʩʪʨʫʢʪʫʨʘ ʞʠʚʦʛʦ ʧʨʠʦʙʨʝʪʘʝʪ ʚ ʘʢʪʝ ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʠ ʞʠʚʦʛʦ, ʪ. ʝ. ʚ ʘʢʪʝ ʦʩʚʦʝʥʠʷ 

ʚʥʝʰʥʝʛʦ ʤʠʨʘ çʨʘʟʚʠʪʠʷ ʩʚʦʡʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʦʪʥʦʰʝʥʠʡ ʘʥʘʣʠʟʦʤ ʚʥʝʰʥʝʛʦ ʤʠʨʘè, 

ʪʨʘʪʷ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ ʥʘ ʜʘʥʥʫʶ ʘʢʮʠʶ, ʯʝʤ ʧʦʣʫʯʘʝʤʘʷ ʵʥʝʨʛʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʝ ʩʚʝʨʰʝʥʠʷ. 

ɺʥʝ ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʠ ð ʩʪʨʫʢʪʫʨʘ ʞʠʚʦʛʦ ʨʫʰʠʪʩʷ ʠ ʠʩʯʝʟʘʝʪ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʨʘʩʩʤʦʪʨʠʤ ʤʝʭʘʥʠʟʤʳ ʩʠʩʪʝʤʥʦïʠʥʪʝʛʨʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʟʛʘ. ɺ 

ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ð ʧʨʠʤʝʨʥʦ 10 ʤʣʨʜ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ 

ʩʦʙʦʡ ʠ ʧʦʩʪʦʷʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʢʣʝʪʦʢ. ʊʘʢʘʷ ʩʣʦʞʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʪʦʤʫ, ʯʪʦ ʪʦʪ ʠʣʠ ʠʥʦʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ, ʧʨʠʦʙʨʝʪʝʥʥʳʡ ʠʣʠ 

ʦʩʦʙʝʥʥʦ ʚʨʦʞʜʝʥʥʳʡ, ʤʦʞʝʪ ʦʙʫʩʣʦʚʣʠʚʘʪʴʩʷ ʦʜʥʠʤʠ ʪʦʣʴʢʦ ʥʝʧʨʘʚʠʣʴʥʦʩʪʷʤʠ ʚʟʘʠʤʥʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ, ʥʝʥʦʨʤʘʣʴʥʦʩʪʷʤʠ ʠʭ ʩʚʷʟʝʡ ʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʜʝʬʠʮʠʪʦʤ 

ð ʧʨʠ ʫʩʣʦʚʠʠ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʘʞʜʦʡ ʠʟ ʥʠʭ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʦʩʦʙʝʥʥʦ, ʚ 

ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠʥʮʠʧʳ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʧʨʠ 

ʠʥʚʘʣʠʜʥʦʩʪʠ ʠ IT ʨʝʘʙʠʣʠʪʘʮʠʷ. 

ʎʠʨʢʫʣʷʮʠʷ ʜʚʠʞʫʱʝʡʩʷ ʤʘʪʨʠʮʳ ʦʭʚʘʪʳʚʘʝʪ ʩʠʩʪʝʤʳ ʩʝʪʝʡ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ 

ʥʝʡʨʦʥʦʚ. ʀʟ-ʟʘ ʦʯʝʥʴ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʫʯʘʩʪʚʫʶʱʠʭ ʩʚʷʟʝʡ ʠ ʠʟ-ʟʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʫʨʦʚʥʝʡ 

ʚʦʟʙʫʞʜʝʥʠʷ ʠ ʪʦʨʤʦʞʝʥʠʷ ʧʨʠ ʢʘʞʜʦʤ ʜʘʥʥʦʤ ʧʨʦʭʦʞʜʝʥʠʠ ʧʦ ʩʝʪʠ ʚ ʤʘʪʨʠʮʫ ʤʦʛʫʪ 

ʚʢʣʶʯʘʪʴʩʷ ʥʦʚʳʝ ʥʝʡʨʦʥʳ, ʘ ʜʨʫʛʠʝ ʠʩʢʣʶʯʘʪʴʩʷ. 

ʊʘʢ, ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʧʨʠʤʝʨʥʦ ʚ 10 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʯʠʩʣʦ ʥʝʡʨʦʥʦʚ 

ʠ ʩʦʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʤʘʩʩʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʉʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʢʣʝʪʦʢ ʛʣʠʠ (ʘʩʪʨʦʮʠʪʳ, 

ʤʠʢʨʦʛʣʠʦʮʠʪʳ, ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʳ) ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʳʩʰʝʡ ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠʤʝʶʪ ʘʩʪʨʦʮʠʪʳ, ʦʩʦʙʝʥʥʦ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʠʟ ʥʠʭ (ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ), ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʝʨʦʤ ʚʝʱʝʩʪʚʝ ʤʦʟʛʘ. ʅʝʡʨʦʛʣʠʷ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʦʧʦʨʳ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʟʘʱʠʪʳ, ʧʦʩʨʝʜʥʠʢʘ ʚ ʧʨʦʮʝʩʩʘʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʧʝʨʝʜʘʯʠ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʠʤʧʫʣʴʩʦʚ, ʘ ʪʘʢʞʝ ʪʨʦʬʠʯʝʩʢʫʶ ʨʦʣʴ. 

ʄʘʪʝʨʠʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʟʛʘ ʩʣʫʞʠʪ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ 

(ʨʝʰʝʪʢʘ), ʫ ʢʦʪʦʨʦʡ ʚʩʝ ʚʭʦʜʳ ʩʚʷʟʘʥʳ ʩʦ ʚʩʝʤʠ ʚʳʭʦʜʘʤʠ. ʕʪʘ ʥʝʡʨʦʥʥʘʷ ʨʝʰʝʪʢʘ ʩ 

ʦʙʰʠʨʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʨʝʮʝʧʪʦʨʥʦïɻ ʬʬʝʢʪʦʨʥʳʭ ʟʘʤʳʢʘʥʠʡ ʧʦʜʨʘʟʜʝʣʝʥʘ ʥʘ 

ʘʨʭʠʪʝʢʪʦʥʠʯʝʩʢʠʝ ʬʦʨʤʘʮʠʠ ʩ ʯʝʪʢʠʤʠ ʨʘʟʣʠʯʠʷʤʠ ʚ ʪʦʧʦʛʨʘʬʠʠ ʢʣʝʪʦʯʥʳʭ ʠ ʚʦʣʦʢʥʠʩʪʳʭ 

(ʘʢʩʦʥʘʣʴʥʳʭ) ʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʚ ʮʝʣʦʤ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʨʘʟʥʳʭ ʝʝ ʫʯʘʩʪʢʘʭ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʤʥʦʛʠʝ ʤʠʢʨʦʵʣʝʢʪʨʦʜʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʝʡʨʦʥʳ ʩ ʧʦʣʠʚʘʣʝʥʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʥʘ ʢʦʪʦʨʳʭ ʰʠʨʦʢʦ ʢʦʥʚʝʨʛʠʨʫʶʪ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʘʬʬʝʨʝʥʪʥʳʝ ʚʣʠʷʥʠʷ, ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʪʨʫʢʪʫʨʘʭ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [5ï7, 12ï13]. 

 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʤʝʣʘʪʦʥʠʥʘ 

ʉʦʚʨʝʤʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʝʣʘʪʦʥʠʥ ʦʙʣʘʜʘʝʪ ʨʘʟʣʠʯʥʳʤʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʵʬʬʝʢʪʘʤʠ ð ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ, ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʤ, 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ, ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤ, ʘʜʘʧʪʦʛʝʥʥʳʤ ʠ ʦʙʝʟʙʦʣʠʚʘʶʱʠʤ [23]. 

ʅʘʣʠʯʠʝ ʫʢʘʟʘʥʥʳʭ ʩʚʦʡʩʪʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʘʜʘʧʪʘʮʠʶ ʦʨʛʘʥʠʟʤʘ ʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʩʪʠʤʫʣʘʤ, ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʤʝʣʘʪʦʥʠʥ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧʘʭ 
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ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʦʩʥʦʚʥʳʭ ʩʭʝʤ ʪʝʨʘʧʠʠ 

(ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1. 

ʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ʀ ʌɸʈʄɸʂʆʃʆɻʀʏɽʉʂʀɽ ʕʌʌɽʂʊʓ ʄɽʃɸʊʆʅʀʅɸ [23] 

 

ʌʫʥʢʮʠʷ  ʌʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ  

ɹʠʦʨʠʪʤʦʣʦʛʠʯʝʩʢʘʷ  ʄʝʣʘʪʦʥʠʥ ʫʯʘʩʪʚʫʝʪ ʚ ʦʙʱʝʡ ʨʝʛʫʣʷʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʠʪʤʦʚ ʦʨʛʘʥʠʟʤʘ 

ð ʩʫʪʦʯʥʳʭ (ʮʠʨʢʘʜʠʘʥʥʳʭ) ʠ ʩʝʟʦʥʥʳʭ, ʘ ʪʘʢʞʝ ʚ ʨʝʛʫʣʷʮʠʠ ʭʦʜʘ 

ʦʥʪʦʛʝʥʝʟʘ (ʧʫʙʝʨʪʘʪʘ ʠ ʩʪʘʨʝʥʠʷ). ʆʥ ʩʥʠʞʘʝʪ ʚʳʙʨʦʩ 

ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ, ʫʤʝʥʴʰʘʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʢʦʨʪʠʟʦʣʘ ʠ ʧʨʦʜʫʢʮʠʶ ʥʦʨʘʜʨʝʥʘʣʠʥʘ. ʀʥʛʠʙʠʨʦʚʘʥʠʝ ʤʝʣʘʪʦʥʠʥʦʤ 

ʪʠʨʝʦʠʜʥʦʡ ʧʘʨʝʥʭʠʤʳ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ  

 

ʄʦʪʦʨʥʦ-ʵʚʘʢʫʘʪʦʨʥʘʷ  ʄʝʣʘʪʦʥʠʥ ʦʙʣʘʜʘʝʪ ʠʥʛʠʙʠʨʫʶʱʠʤ ʚʣʠʷʥʠʝʤ ʥʘ ʤʦʪʦʨʠʢʫ ʞʝʣʫʜʦʯʥʦï

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʩʥʠʞʘʝʪ ʪʦʥʫʩ ʛʣʘʜʢʦʡ ʤʫʩʢʫʣʘʪʫʨʳ  

 

ʇʨʦʣʠʬʝʨʘʪʠʚʥʘʷ  ɺ ʜʦʟʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʥʝʚʥʦʤʫ ʫʨʦʚʥʶ ʚ ʢʨʦʚʦʪʦʢʝ, ʤʝʣʘʪʦʥʠʥ 

ʧʦʜʘʚʣʷʝʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʢʣʝʪʦʢ, ʘ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʥʦʯʥʦʛʦ ʚʨʝʤʝʥʠ ð ʩʪʠʤʫʣʠʨʫʝʪ. ʅʦ ʚ ʩʣʠʟʠʩʪʦʡ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʛʦ 

ʪʨʘʢʪʘ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʨʦʚʦʪʦʢʝ, ʧʦʵʪʦʤʫ ʤʝʣʘʪʦʥʠʥ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʣʠʬʝʨʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʢʨʫʞʘʶʱʠʭ 

ʢʣʝʪʦʢ  

 

ʎʠʪʦʧʨʦʪʝʢʪʦʨʥʘʷ  ʎʠʪʦʧʨʦʪʝʢʪʦʨʥʦʝ ʜʝʡʩʪʚʠʝ ʨʝʘʣʠʟʫʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʫʯʘʩʪʠʶ ʤʝʣʘʪʦʥʠʥʘ ʚ 

ʨʝʛʫʣʷʮʠʠ ʤʝʪʘʙʦʣʠʟʤʘ ʘʨʘʭʠʜʦʥʦʚʦʡ ʢʠʩʣʦʪʳ. ʊʘʢ, ʤʝʣʘʪʦʥʠʥ 

ʩʪʠʤʫʣʠʨʫʝʪ ʚʳʨʘʙʦʪʢʫ ʧʨʦʩʪʘʛʣʘʥʜʠʥʘ ɽ2 ʠ ʧʨʦʩʪʘʮʠʢʣʠʥʘ, ʠ ʦʥ ʤʦʞʝʪ 

ʘʢʪʠʚʠʨʦʚʘʪʴ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʫ ʉʆʍ-2  

 

ʊʝʨʤʦʨʝʛʫʣʷʮʠʷ ʠ 

ʠʥʜʫʢʮʠʷ ʩʥʘ  

ʄʝʣʘʪʦʥʠʥ ʤʦʜʠʬʠʮʠʨʫʝʪ ʫʨʦʚʝʥʴ ʤʦʥʦʘʤʠʥʦʚʳʭ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʚ ʚ 

ʤʦʟʛʝ, ʠʥʠʮʠʠʨʫʷ ʢʘʩʢʘʜ ʨʝʘʢʮʠʡ, ʢʦʪʦʨʳʝ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʢʫʣʴʤʠʥʘʮʠʠ 

ʘʢʪʠʚʠʨʫʶʪ ʤʝʭʘʥʠʟʤʳ ʩʥʘ  

 

ɸʥʪʠʦʢʩʠʜʘʥʪʥʘʷ  ʄʝʣʘʪʦʥʠʥ ʷʚʣʷʝʪʩʷ ʤʦʱʥʝʡʰʠʤ ʵʥʜʦʛʝʥʥʳʤ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ, ʢʦʪʦʨʳʡ 

ʜʝʡʩʪʚʫʝʪ ʚʥʫʪʨʠï ʠ ʚʥʝʢʣʝʪʦʯʥʦ, ʘ ʪʘʢʞʝ ʚʥʫʪʨʠʷʜʝʨʥʦ. ʄʝʭʘʥʠʟʤ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʤʝʣʘʪʦʥʠʥʘ 

ʩʚʷʟʳʚʘʪʴ ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʧʝʨʝʢʠʩʥʦʤ ʦʢʠʩʣʝʥʠʠ ʣʠʧʠʜʦʚ ʥʘʠʙʦʣʝʝ 

ʪʦʢʩʠʯʥʳʝ ʛʠʜʨʦʢʩʠʣʴʥʳʝ ʨʘʜʠʢʘʣʳ, ʘ ʪʘʢʞʝ ʧʝʨʦʢʩʠʥʠʪʨʠʪ, ʦʢʩʠʜ ʘʟʦʪʘ, 

ʩʠʥʛʣʝʪʥʳʡ ʢʠʩʣʦʨʦʜ ʠ ʧʝʨʦʢʩʠʣʴʥʳʡ ʨʘʜʠʢʘʣ. ʅʘʨʷʜʫ ʩ ʧʨʷʤʳʤ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ ʵʬʬʝʢʪʦʤ ʛʦʨʤʦʥ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʚʪʦʨʠʯʥʳʡ 

ʘʥʪʠʦʢʩʠʜʘʥʪ. ʆʥ ʩʪʠʤʫʣʠʨʫʝʪ ʘʢʪʠʚʥʦʩʪʴ ʛʣʫʪʘʪʠʦʥ-ʧʝʨʦʢʩʠʜʘʟʳ, 

ʢʦʪʦʨʘʷ ʧʝʨʝʚʦʜʠʪ ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ ʚ ʚʦʜʫ, ʘʢʪʠʚʠʨʫʝʪ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʫ, ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʜʝʛʠʜʨʦʛʝʥʘʟʫ, ʘ ʪʘʢʞʝ ʫʛʥʝʪʘʝʪ 

ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʦʢʩʠʜʘʥʪʥʦʛʦ ʬʝʨʤʝʥʪʘ NOïʩʠʥʪʘʟʳ. ʄʝʣʘʪʦʥʠʥ ʤʦʞʝʪ 

ʙʳʪʴ ʛʣʘʚʥʦʡ ʤʦʣʝʢʫʣʦʡ ʚ ʩʠʩʪʝʤʝ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ ʦʪ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 

ʩʪʨʝʩʩʘ ʙʣʘʛʦʜʘʨʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʠ ʫʥʠʯʪʦʞʝʥʠʶ 

ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʨʘʜʠʢʘʣʦʚ  

 

ʀʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʘʷ  ʈʝʮʝʧʪʦʨʳ ʢ ʤʝʣʘʪʦʥʠʥʫ ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʣʠʤʬʦʮʠʪʘʭ ʠ ʥʝʡʪʨʦʬʠʣʘʭ ʯʝʣʦ-

ʚʝʢʘ. ʄʝʣʘʪʦʥʠʥ ʧʦʚʳʰʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʊïʢʣʝʪʦʢ ʠ ʬʘʛʦʮʠʪʦʚ. ʇʫʪʝʤ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ, ʢʦʪʦʨʳʝ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʊïʭʝʣʧʝʨʘʤʠ, 

ʦʥ ʫʩʠʣʠʚʘʝʪ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ. ʄʝʣʘʪʦʥʠʥ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ 

ʠʥʪʝʨʣʝʡʢʠʥʘ-2 ʠ ɔ-ʠʥʪʝʨʬʝʨʦʥʘ ʚ ʣʠʤʬʦʮʠʪʘʭ-ʭʝʣʧʝʨʘʭ ʊ1 ʠ ʀʃ-4 ʚ 
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ʌʫʥʢʮʠʷ  ʌʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ  

ʣʠʤʬʦʮʠʪʘʭ-ʭʝʣʧʝʨʘʭ ʊ2, ʘ ʫ ʤʦʥʦʮʠʪʦʚ ʢʘʪʘʣʠʟʠʨʫʝʪ ʚʳʜʝʣʝʥʠʝ 

ʠʥʪʝʨʣʝʡʢʠʥʘ-1 ʠ ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ ʘʣʴʬʘ (ʌʅʆ-Ŭ). ɼʦʢʘʟʘʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʠʥʪʝʟʘ ʧʝʧʪʠʜʥʳʭ ʛʦʨʤʦʥʦʚ ʠ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʩʝʨʦʪʦʥʠʥ, ʤʝʣʘʪʦʥʠʥ ʠ ɓ-ʵʥʜʦʨʬʠʥ ʚ ʛʨʘʥʫʣʘʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʠʣʣʝʨʦʚ  

 

ɸʥʪʠʩʪʨʝʩʩʦʨʥʘʷ  ɺʦʟʜʝʡʩʪʚʫʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʫʶ ʠ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʳ, 

ʤʝʣʘʪʦʥʠʥ ʦʧʪʠʤʠʟʠʨʫʝʪ ʛʦʤʝʦʩʪʘʟ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʟʘʱʠʪʫ ʦʪ ʩʪʨʝʩʩʘ  

 

ʈʝʛʫʣʷʮʠʷ ʧʦʣʦʚʦʛʦ 

ʨʘʟʚʠʪʠʷ  

ʉʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʝʣʘʪʦʥʠʥʘ ʚ ʢʨʦʚʠ ʩʪʠʤʫʣʠʨʫʝʪ ʚʳʜʝʣʝʥʠʝ 

ʛʠʧʦʬʠʟʦʤ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ð ʣʶʪʝʠʥʝʟʠʨʫʶʱʝʛʦ ʠ 

ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ (ʧʨʦʣʘʢʪʠʥʘ ʠ ʦʢʩʠʪʦʮʠʥʘ). ʅʘʯʘʣʦ ʧʦʣʦʚʦʛʦ 

ʩʦʟʨʝʚʘʥʠʷ ʫ ʣʶʜʝʡ ʩʚʷʟʘʥʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʩʝʢʨʝʮʠʠ ʤʝʣʘʪʦʥʠʥʘ. 

ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʤʝʣʘʪʦʥʠʥʘ ʫʩʢʦʨʷʝʪ ʧʦʣʦʚʦʝ ʩʦʟʨʝʚʘʥʠʝ  

 

ɸʥʪʠʢʘʥʮʝʨʦʛʝʥʥʘʷ  ɺ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʜʦʟʘʭ ʤʝʣʘʪʦʥʠʥ ʪʦʨʤʦʟʠʪ ʨʦʩʪ ʥʝʢʦʪʦʨʳʭ ʣʠʥʠʡ 

ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ. ʆʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʠ ʘʢʪʠʚʥʦʩʪʴ 

ʨʝʮʝʧʪʦʨʦʚ ʢ ʵʩʪʨʦʛʝʥʘʤ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʝʪ ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʨʦʩʪ 

ʨʘʢʦʚʳʭ ʢʣʝʪʦʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ  

 

ʂʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʘʷ  ʄʝʣʘʪʦʥʠʥ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʦʙʨʘʟʦʚʘʥʠʶ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʝʢ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʝʥʢʝ ʘʨʪʝʨʠʡ. ʋʤʝʥʴʰʘʝʪ 

ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚ ʢʨʦʚʠ ʘʪʝʨʦʛʝʥʥʳʭ 

ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʘʨʪʝʨʠʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʫ ʙʦʣʴʥʳʭ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ 

 

ʎʠʨʢʘʜʠʘʥʥʘʷ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʠ ʩʦʚʨʝʤʝʥʥʘʷ ʭʨʦʥʦʤʝʜʠʮʠʥʘ 

ʎʠʨʢʘʜʠʘʥʥʘʷ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʠ ʩʦʚʨʝʤʝʥʥʘʷ ʭʨʦʥʦʤʝʜʠʮʠʥʘ ð ɻ ʪʦ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʥʘʫʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʠʟʫʯʘʶʱʠʝ ʢʦʤʧʣʝʢʩʥʦʝ ʚʣʠʷʥʠʝ ʢʦʩʤʠʯʝʩʢʠʭ, ʙʠʦʬʠʟʠʯʝʩʢʠʭ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʥʝʪʠʯʝʩʢʠʭ, ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʤʘʨʢʝʨʦʚ, ʬʘʢʪʦʨʦʚ) 

ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ɸʢʪʠʚʥʦʝ ʠ ʢʦʛʥʠʪʠʚʥʦʝ ʜʦʣʛʦʣʝʪʠʝ ʯʝʣʦʚʝʢʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ 

ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʬʠʟʠʢʠ ʛʝʥʦʤʘ, ʥʫʪʨʠʛʝʥʦʤʠʢʠ, ʥʫʪʨʠʛʝʥʝʪʠʢʠ, ʨʝʚʠʪʘʣʠʟʘʮʠʠ, 

ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʦʩʠ çʤʦʟʛïʢʠʰʝʯʥʠʢè ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʠʪʘʥʠʝʤ 

çʤʦʟʛʘè ʠ çʤʠʢʨʦʙʠʦʪʳè ʩ ʧʦʤʦʱʴʶ ʝʞʝʜʥʝʚʥʦʛʦ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʜʠʝʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ (ʈʠʩʫʥʦʢ 1). ʉʦʚʨʝʤʝʥʘʷ ʥʫʪʨʠʛʝʥʝʪʠʢʘ ʠ 

ʥʫʪʨʠʛʝʥʦʤʠʢʘ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʣʠ ʛʝʥʝʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʚ ʥʫʪʨʠʮʠʪʦʣʦʛʠʠ. ɸʚʪʦʨʘʤʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʜʝʩʷʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ/ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʠʨʫʶʪ 

ʧʨʦʮʝʩʩʳ ʥʝʡʨʦʛʝʥʝʟʘ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʠ ʝʛʦ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ [11]. ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ 

ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ (ʂʅ) [9]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʙʠʦʩʠʥʪʝʟ ʤʝʣʘʪʦʥʠʥʘ (ʄʊ) ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʟʘʚʠʩʠʪ ʦʪ ʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʩʦʩʪʘʚʘ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʠ ʯʪʦ ʩʪʝʧʝʥʴ ʵʪʦʛʦ ʚʣʠʷʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ: ʥʠ 

ʠʥʬʨʘʢʨʘʩʥʳʡ, ʥʠ ʢʨʘʩʥʳʡ ʩʚʝʪ ʥʘ ʤʝʣʘʪʦʥʠʥʦʙʨʘʟʫʶʱʫʶ ʬʫʥʢʮʠʶ ʵʧʠʬʠʟʘ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʚʣʠʷʶʪ.  

ʇʦʜ ʚʣʠʷʥʠʝʤ ʞʝʣʪʦʛʦ ʩʚʝʪʘ ʦʥʘ, ʭʦʪʴ ʠ ʩʣʘʙʦ, ʥʦ ʚʩʝ ʞʝ ʤʝʥʷʝʪʩʷ, ʟʝʣʝʥʳʡ ʚʳʟʳʚʘʝʪ 

ʟʘʤʝʪʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʄʊ, ʘ ʛʦʣʫʙʦʡ ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ. ʇʨʝʦʙʣʘʜʘʥʠʝ 

ʟʝʣʝʥʦʛʦ ʠ ʛʦʣʫʙʦʛʦ ʩʧʝʢʪʨʦʚ ʦʙʲʷʩʥʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʥʜʦʣʘʤʠʥʘ ʚ 

ʧʦʣʜʝʥʴ ʠ ʣʝʪʥʠʡ ʚʩʧʣʝʩʢ ʛʦʨʤʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʣʦʚʳʭ ʞʝʣʝʟ ʫ ʤʥʦʛʠʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ: ʛʦʣʫʙʦʡ ʠ ʟʝʣʝʥʳʡ ʩʚʝʪ ʧʦʜʘʚʣʷʶʪ ʤʝʣʘʪʦʥʠʥʦʙʨʘʟʫʶʱʫʶ ʬʫʥʢʮʠʶ 

ʵʧʠʬʠʟʘ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʵʧʠʬʠʟʦʤ ʧʨʦʜʫʮʠʨʫʝʪʩʷ ʦʢʦʣʦ 80% ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʚ ʢʨʦʚʠ 

ʄʊ, ʢʦʪʦʨʳʡ ʥʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʵʪʦʤ ʦʨʛʘʥʝ, ʘ ʩʨʘʟʫ ʧʫʪʝʤ ʧʘʩʩʠʚʥʦʡ ʜʠʬʬʫʟʠʠ ʧʦʩʪʫʧʘʝʪ 
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ʠʟ ʧʠʥʝʘʣʦʮʠʪʦʚ ʚ ʢʨʦʚʦʪʦʢ. ɺʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʩʚʷʟʳʚʘʶʱʠʭ ʄʊ ʫʯʘʩʪʢʦʚ ʙʳʣʘ ʚʳʷʚʣʝʥʘ 

ʥʘ ʤʦʣʝʢʫʣʝ ʛʝʤʦʛʣʦʙʠʥʘ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʨʦʣʠ ʛʝʤʦʛʣʦʙʠʥʘ ʢʘʢ ʧʝʨʝʥʦʩʯʠʢʘ 

ʄʊ ʚ ʢʨʦʚʦʪʦʢʝ ʢ ʦʨʛʘʥʘʤïʤʠʰʝʥʷʤ. ʊʨʘʥʩʧʦʨʪʥʦʡ ʬʦʨʤʦʡ ʜʣʷ ʤʝʣʘʪʦʥʠʥʘ ʷʚʣʷʝʪʩʷ 

ʩʳʚʦʨʦʪʦʯʥʳʡ ʘʣʴʙʫʤʠʥ. ʄʊ ʠʤʝʝʪ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ (ʦʢʦʣʦ 30 ʤʠʥ) ʠ ʙʳʩʪʨʦ 

ʫʩʪʨʘʥʷʝʪʩʷ ʠʟ ʢʨʦʚʦʪʦʢʘ. ʆʢʦʣʦ 90% ʄʊ ʩʝʢʨʝʪʠʨʫʝʪʩʷ ʩ ʤʦʯʦʡ ʚ ʬʦʨʤʝ 6-

ʩʫʣʴʬʘʪʦʢʩʠʤʢʣʘʪʦʥʠʥʘ (ʘʄʊ6s). ʋʨʦʚʝʥʴ ʘʄʊ6s ʭʦʨʦʰʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʫʨʦʚʥʝʤ ʄʊ ʢʨʦʚʠ ʚ 

ʧʝʨʠʦʜ ʩʙʦʨʘ ʧʨʦʙ ʤʦʯʠ [1].  

 

 
 

ʈʠʩʫʥʦʢ 1. ʅʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ 

(https://goo.gl/7P3RC8). 

 

ʈʠʪʤ ʧʨʦʜʫʢʮʠʠ ʄʊ ʵʧʠʬʠʟʦʤ ʥʦʩʠʪ ʮʠʨʢʘʜʠʘʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʉʠʥʪʝʟ ʠ ʚʳʜʝʣʝʥʠʝ ʄʊ 

ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʪʝʤʥʦʪʦʡ ʠ ʠʥʛʠʙʠʨʫʝʪʩʷ ʩʚʝʪʦʤ. ɺ ʪʝʯʝʥʠʝ ʩʚʝʪʦʚʳʭ ʯʘʩʦʚ ʬʦʪʦʨʝʮʝʧʪʦʨʥʳʝ 

ʢʣʝʪʢʠ ʩʝʪʯʘʪʢʠ ʛʣʘʟʘ ʛʠʧʝʨʧʦʣʷʨʠʟʦʚʘʥʳ, ʥʝʨʚʥʳʡ ʩʠʛʥʘʣ ʥʝ ʧʦʩʪʫʧʘʝʪ ʚ 

ʩʫʧʨʘʭʠʘʟʤʘʪʠʯʝʩʢʠʝ ʷʜʨʘ ʛʠʧʦʪʘʣʘʤʫʩʘ (ʉʍʗ), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʦʨʤʦʟʠʪ ʚʳʜʝʣʝʥʠʝ 

ʤʝʜʠʘʪʦʨʘ ʥʦʨʘʜʨʝʥʘʣʠʥʘ. ɺ ʵʪʦ ʚʨʝʤʷ ʩʠʩʪʝʤʘ ʨʝʪʠʥʦʛʠʧʦʪʘʣʘʤʫʩïɻ ʧʠʬʠʟ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʦʢʦʝ, ʄʊ ʩʝʢʨʝʪʠʨʫʝʪʩʷ ʤʘʣʦ. ʉ ʥʘʩʪʫʧʣʝʥʠʝʤ ʪʝʤʥʦʪʳ ʛʠʧʝʨʧʦʣʷʨʠʟʘʮʠʷ ʬʦʪʦʨʝʮʝʧʪʦʨʦʚ 

ʠʩʯʝʟʘʝʪ, ʥʝʨʚʥʳʡ ʩʠʛʥʘʣ ʦʩʚʦʙʦʞʜʘʝʪ ʥʦʨʘʜʨʝʥʘʣʠʥ, ʘʢʪʠʚʠʨʫʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʫ 

ʨʝʪʠʥʦʛʠʧʦʪʘʣʘʤʫʩïɻ ʧʠʬʠʟ; ʢʦʣʠʯʝʩʪʚʦ Ŭ1ï ʠ ɓ1ïʘʜʨʝʥʦʨʝʮʝʧʪʦʨʦʚ ʚ ʵʧʠʬʠʟʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʨʝʛʫʣʠʨʫʶʪ ʩʠʥʪʝʟ ʄʊ, 

ʠʥʠʮʠʠʨʫʷ ʝʛʦ ʚʳʜʝʣʝʥʠʝ. ʂʨʦʤʝ ʩʫʪʦʯʥʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʠ ʩʝʟʦʥʥʳʡ ʨʠʪʤ ʧʨʦʜʫʢʮʠʠ ʄʊ. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ11. 2018 

 

 

75 

 

ʇʦʟʜʥʝʡ ʦʩʝʥʴʶ ʠ ʟʠʤʦʡ ʚ ʩʚʷʟʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʦʩʚʝʱʝʥʥʦʩʪʠ ʫʨʦʚʝʥʴ ʛʦʨʤʦʥʘ ʚ ʦʨʛʘʥʠʟʤʝ 

ʧʦʚʳʰʘʝʪʩʷ. ɺʝʩʥʦʡ ʠ ʣʝʪʦʤ, ʥʘʦʙʦʨʦʪ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʄʊ ʚ ʦʨʛʘʥʠʟʤʝ ʩʥʠʞʘʝʪʩʷ. ʆʜʥʘʢʦ 

ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʩʫʪʦʯʥʘʷ ʨʠʪʤʠʢʘ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʣʘʪʦʥʠʥʘ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ 

ʦʙʫʩʣʦʚʣʝʥʳ ʬʣʶʢʪʫʘʮʠʝʡ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʣʶʯʝʚʳʭ ʬʝʨʤʝʥʪʦʚ ʩʠʥʪʝʟʘ ʄʊï

Nïʘʮʝʪʠʣʪʨʘʥʩʬʝʨʘʟʳ ʠ ʛʠʜʨʦʢʩʠʠʥʜʦʣïʆïʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʳ, ʯʪʦ ʧʨʝʚʨʘʱʘʝʪ ʵʧʠʬʠʟ ʚ 

ʩʚʦʝʦʙʨʘʟʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ çʯʘʩʳè, ʠʤʝʶʱʠʝ ʧʨʷʤʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʨʝʛʫʣʷʮʠʠ ʮʠʨʢʘʜʥʳʭ ʠ 

ʮʠʨʢʘʜʠʘʥʥʳʭ ʨʠʪʤʦʚ ʚ ʦʨʛʘʥʠʟʤʝ. ʕʧʠʬʠʟ, ʩʧʦʩʦʙʥʳʡ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʧʦʩʪʫʧʠʚʰʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʟʤʝʥʝʥʠʠ ʦʩʚʝʱʝʥʥʦʩʪʠ ʚ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʡ ʦʪʚʝʪ, ʥʘʨʷʜʫ ʩʦ 

ʩʚʝʪʦʚʦʩʧʨʠʥʠʤʘʶʱʠʤ ʘʧʧʘʨʘʪʦʤ (ʉʍʗ ʛʠʧʦʪʘʣʘʤʫʩʘ), ʥʝʨʚʥʦʡ ʵʬʬʝʢʪʦʨʥʦʡ ʮʝʧʴʶ, 

ʧʝʨʝʜʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʧʝʨʠʬʝʨʠʶ ʢ ʦʨʛʘʥʘʤ ʠ ʪʢʘʥʷʤ, ʥʝʡʨʦʩʝʢʨʝʪʦʨʥʳʤʠ ʷʜʨʘʤʠ 

ʛʠʧʦʪʘʣʘʤʫʩʘ ʠ ʪʫʙʝʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʛʠʧʦʬʠʟʘ (ʢʘʢ ʛʫʤʦʨʘʣʴʥʳʤʠ ʵʬʬʝʢʪʦʨʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ), ʘ ʪʘʢʞʝ ʚʥʫʪʨʝʥʥʠʤʠ ʥʝʡʨʦʥʘʣʴʥʳʤʠ ʠ ʛʫʤʦʨʘʣʴʥʳʤʠ ʩʚʷʟʷʤʠ, 

ʩʦʝʜʠʥʷʶʱʠʤʠ ʵʣʝʤʝʥʪʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʮʠʨʢʘʜʠʘʥʥʦʡ ʬʦʪʦʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʬʦʪʦʧʝʨʠʦʜʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʧʝʨʝʢʣʶʯʘʷʩʴ ʚ ʉʍʗ 

ʛʠʧʦʪʘʣʘʤʫʩʘ, ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʨʷʜ ʟʚʝʥʴʝʚ ʢ ʧʠʥʝʘʣʴʥʦʡ ʞʝʣʝʟʝ. ʄʊ ʧʦ ʧʨʠʥʮʠʧʫ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʠʪʤʠʯʥʦʩʪʴ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʵʪʠʭ ʷʜʨʘʭ [18, 21]. 

 

ʈʦʣʴ ʥʝʡʨʦʥʥʳʭ ʮʝʧʝʡ ʚ ʮʠʨʢʘʜʠʘʥʥʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʯʘʩʘʭ ʠ ʤʝʪʘʙʦʣʠʟʤʝ 

ʄʦʣʝʢʫʣʷʨʥʦïʮʠʨʢʘʜʥʳʝ ʯʘʩʳ ʩʦʩʪʦʷʪ ʠʟ ʰʝʩʪʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʝʪʝʣʴ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ ʤʝʞʜʫ ʪʨʘʥʩʢʨʠʧʮʠʝʡ ʠ ʪʨʘʥʩʣʷʮʠʝʡ, ʧʨʠʯʝʤ ɻɽʊɽʈʆɼʀʄɽʈ CLOCKïBMAL1 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʪʨʘʥʩʘʢʪʠʚʘʮʠʶ ʚ ʛʝʥʘʭ ʤʠʰʝʥʝʡ, ʩʦʜʝʨʞʘʱʠʭ ʵʣʝʢʪʨʦʥʥʳʝ 

ʢʦʨʦʙʢʠ [18, 21].  

ɺ ʎʅʉ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʩʠʛʥʘʣʳ ʦʪ ʵʢʟʦʛʝʥʥʦʡ ʩʨʝʜʳ ʠ ʵʥʜʦʛʝʥʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ (ʪ. ʝ. 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ), ʚʳʭʦʜ ʢʦʪʦʨʳʭ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʠʪʤʠʯʥʦʩʪʴ ʪʘʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʢʘʢ ʩʦʥ, ʪʝʨʤʦʛʝʥʝʟ, ʧʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ, ʛʦʨʤʦʥʘʣʴʥʘʷ ʩʝʢʨʝʮʠʷ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ, ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʀʥʪʝʛʨʘʮʠʷ ʮʠʨʢʘʜʠʘʥʥʳʭ ʩʠʩʪʝʤ ʚ ʩʚʝʪʣʦʡ/ʪʝʤʥʦʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʫʶ ʩʝʪʴ ʤʝʩʪʥʳʭ ʪʢʘʥʝʚʳʭ ʯʘʩʦʚ 

ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʠ ʥʘ ʧʝʨʠʬʝʨʠʠ. ʈʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ, ʚʢʣʶʯʘʷ ʨʝʞʠʤ ʧʠʪʘʥʠʷ, ʫʨʦʚʝʥʴ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʠ ʨʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çzeitgebersè (çTime giversè), 

ʤʦʛʫʪ ʥʘʨʫʰʠʪʴ ʨʠʪʤʠʯʥʦʩʪʴ ʧʝʨʠʬʝʨʠʡʥʳʭ ʯʘʩʦʚ [22]. 

ʂʘʨʪʘ ʥʝʡʨʦʥʥʳʭ ʮʝʧʝʡ (ʈʠʩʫʥʦʢ 2), ʩʚʷʟʳʚʘʶʱʠʭ ʨʝʛʠʦʥʳ SCN ʠ ɻ ʢʩʪʨʘïSCN, 

ʚʘʞʥʳʭ ʚ ʮʠʨʢʘʜʠʘʥʥʦʤ ʠ ɻ ʥʝʨʛʝʪʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʝ (Ventromedial hypothalamus (VMH), 

lateral hypothalamic area (LHA), orexinïproducing (ORX), melanocyte concentrating hormone 

(MCH), dorsomedial hypothalamus (DMH), ventrolateral preoptic nucleus (VLPO), 

suprachiasmatic nucleus (SCN), retinohypothalamic tract (RHT), natural subparaventricular zone 

(vSPZ), dorsal subparaventricular zone (dSPZ), remedial preoptic area (MPO), ventral segmental 

area (VTA), arcuate nucleus (ARC), neurons expressing orexigenic neuropeptide Y/Agoutiïrelated 

protein (NPY/AgRP), anorexigenic proïopiomelanocortin/cocaineï and amphetamineïregulated 

transcript (POMC/CART) paraventricular nucleus (PVN), dorsomedial nucleus of vagus (DMV), 

intermediolateral nucleus (IML), autonomic nervous system (ANS), nucleus tractus solitaries 

(NTS)) [22]. 
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ʈʠʩʫʥʦʢ 2. ʂʘʨʪʘ ʥʝʡʨʦʥʥʳʭ ʮʝʧʝʡ, ʩʚʷʟʳʚʘʶʱʠʭ ʨʝʛʠʦʥʳ SCN ʠ ʵʢʩʪʨʘïSCN 

(https://goo.gl/7P3RC8). 

 

ʅʦʨʤʘʣʴʥʘʷ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʘʷ ʤʠʢʨʦʙʠʦʪʘ ʯʝʣʦʚʝʢʘ 

ʄʠʢʨʦʙʠʦʤ, ʠʣʠ ʤʠʢʨʦʙʠʦʪʘ, ʠʣʠ ʤʠʢʨʦʬʣʦʨʘ ʯʝʣʦʚʝʢʘ ʩʦʩʪʦʠʪ ʠʟ ʚʩʝʛʦ ʥʘʙʦʨʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʞʠʚʫʪ ʚ ʦʨʛʘʥʠʟʤʝ ʠ ʥʘ ʪʝʣʝ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʚʥʫʪʨʠ ʥʘʰʝʛʦ 

ʦʨʛʘʥʠʟʤʘ ʚ 10 ʨʘʟ ʙʦʣʴʰʝ ʙʘʢʪʝʨʠʡ, ʯʝʤ ʥʘ ʢʦʞʝ. ʀʟʫʯʝʥʠʝ ʤʠʢʨʦʙʠʦʤʘ ʯʝʣʦʚʝʢʘ ʦʭʚʘʪʳʚʘʝʪ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʤʠʢʨʦʙʦʚ ʠ ʛʝʥʦʤʳ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. ʕʪʠ 

ʤʠʢʨʦʙʳ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ ʵʢʦʩʠʩʪʝʤʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ ʠ ʚʳʧʦʣʥʷʶʪ ʚʘʞʥʳʝ 

ʬʫʥʢʮʠʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʥʘʰʝʛʦ ʟʜʦʨʦʚʴʷ. ʅʘʧʨʠʤʝʨ, ʢʠʰʝʯʥʳʝ ʙʘʢʪʝʨʠʠ ʧʦʟʚʦʣʷʶʪ ʥʘʤ 

ʧʨʘʚʠʣʴʥʦ ʧʝʨʝʚʘʨʠʚʘʪʴ ʠ ʧʦʛʣʦʱʘʪʴ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠʟ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʳ 

ʫʧʦʪʨʝʙʣʷʝʤ ʚ ʧʠʱʫ. ɻʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʣʝʟʥʳʭ ʤʠʢʨʦʙʦʚ, ʢʦʪʦʨʳʝ ʢʦʣʦʥʠʟʠʨʫʶʪ 

ʦʨʛʘʥʠʟʤ, ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʬʠʟʠʦʣʦʛʠʶ ʯʝʣʦʚʝʢʘ ʠ ʟʘʱʠʱʘʝʪ ʦʪ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ. 

ʅʘʨʫʰʝʥʠʝ ʥʘʜʣʝʞʘʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʙʠʦʤʘ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʨʷʜʘ ʘʫʪʦʠʤʤʫʥʥʳʭ ʠ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʈʠʩʫʥʦʢ 3). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʘ ʦʜʥʦʟʥʘʯʥʘʷ ʩʚʷʟʴ ʢʠʰʝʯʥʦʛʦ ʙʠʦʮʝʥʦʟʘ ʩ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʘʪʝʨʦʩʢʣʝʨʦʟ, ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, 

ʦʞʠʨʝʥʠʝ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʠʰʝʯʥʠʢʘ, ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʘʫʪʠʟʤ, ʤʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ, ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʠ ʘʫʪʦʠʤʤʫʥʥʳʝ ʙʦʣʝʟʥʠ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʩʧʦʩʦʙʥʳ ʢ ʦʙʲʝʜʠʥʝʥʠʶ ɼʅʂ ʩ ʥʘʰʝʡ ʩʦʙʩʪʚʝʥʥʦʡ, 

ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʝʜʝʪ ʢ ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʫʪʘʮʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʘʫʪʦʠʤʤʫʥʥʳʤʠ ʙʦʣʝʟʥʷʤʠ. 

ɺʝʨʦʷʪʥʦ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʩʠʥʪʝʟʠʨʫʝʪ ʘʥʪʠʪʝʣʘ ʢ ʬʨʘʛʤʝʥʪʘʤ ɼʅʂ, 

ʢʦʪʦʨʳʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʧʨʦʮʝʩʩʝ ʬʘʛʦʮʠʪʦʟʘ ʠʣʠ ʘʧʦʧʪʦʟʘ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ. 

ɺʦʟʤʦʞʥʦ, ʨʘʩʰʠʬʨʦʚʢʘ ʤʠʢʨʦʙʠʦʤʘ ʧʨʠʚʝʜʝʪ ʢ ʥʦʚʦʤʫ ʧʦʥʠʤʘʥʠʶ ʧʘʪʦʛʝʥʝʟʘ 

ʘʫʪʦʠʤʤʫʥʥʳʭ ʙʦʣʝʟʥʝʡ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʨʨʝʢʮʠʷ ʠʟʙʳʪʦʯʥʦʛʦ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʨʦʩʪʘ ʚ 

ʢʠʰʢʝ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʚʳʨʘʞʝʥʥʦʩʪʠ ʘʫʪʦʠʤʤʫʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ 

ʪʘʢʞʝ ʤʦʛʫʪ ʙʣʦʢʠʨʦʚʘʪʴ ʤʝʭʘʥʠʟʤ ʨʝʧʘʨʘʮʠʠ ɼʅʂ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʧʨʠʚʦʜʠʪ ʢ ʨʘʥʥʝʤʫ 
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ʩʪʘʨʝʥʠʶ, ʘʧʦʧʪʦʟʫ ʠʣʠ ʨʘʢʫ. ʅʘʨʫʰʝʥʠʝ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʚʩʪʨʝʯʘʝʪʩʷ ʫ 90% ʙʦʣʴʥʳʭ 

ʩ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʩʝʡʯʘʩ ʫʜʝʣʷʝʪʩʷ ʠʟʫʯʝʥʠʶ 

ʩʚʷʟʠ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʠ ʧʘʪʦʣʦʛʠʠ ʧʝʯʝʥʠ [16]. 

 
ʈʠʩʫʥʦʢ 3. ʅʦʨʤʘʣʴʥʘʷ ʤʠʢʨʦʙʠʦʪʘ ʯʝʣʦʚʝʢʘ (https://goo.gl/BpUKVV). 

 

ʉʦʚʨʝʤʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ 25ï30 ʪʳʩ ʛʝʥʦʚ ʠ 

ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ ʨʘʩʰʠʬʨʦʚʢʦʡ, ʚʦʟʥʠʢʣʠ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʛʝʥʦʚ ʠ 

ʢʦʣʠʯʝʩʪʚʦʤ ʩʠʥʪʝʟʠʨʫʝʤʳʭ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʛʝʥʦʚ ʙʝʣʢʦʚ. 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʦʚ ʥʝ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʧʨʠʤʝʨʥʦ 15000, ʪ. ʝ. ʧʦʣʦʚʠʥʳ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʛʝʥʦʚ ʯʝʣʦʚʝʢʘ. ʋʩʪʘʥʦʚʣʝʥʥʦʝ, ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ (ʩʦʩʪʘʚʣʷʝʪ 80ï100Ĭ109), 

ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʛʝʥʦʚ ʯʝʣʦʚʝʢʘ ʚ 4 ʤʣʥ ʨʘʟ. ʂʘʞʜʳʡ ʥʝʡʨʦʥ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʠ 

ʢʦʥʪʨʦʣʠʨʫʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʦʩʴ çʤʦʟʛïʢʠʰʝʯʥʠʢè. ɺ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʩʦʜʝʨʞʠʪʩʷ 
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100Ĭ1012 ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʠʥ ʥʝʡʨʦʥ ʯʝʣʦʚʝʢʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

ʫʯʘʩʪʚʫʝʪ ʚʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʩ ʦʜʥʦʡ ʪʳʩʷʯʝʡ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ 

(ʈʠʩʫʥʦʢ 4). 

 
 

ʈʠʩʫʥʦʢ 4. ʉʪʨʫʢʪʫʨʘ ʤʠʢʨʦʙʠʦʪʳ (https://goo.gl/NZcwjZ). 

 

ʌʫʥʢʮʠʠ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ (ʈʠʩʫʥʦʢ 5): 

1. ɿʘʱʠʪʥʘʷ ʬʫʥʢʮʠʷ (ʢʦʣʦʥʠʟʘʮʠʦʥʥʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʢʦʣʦʥʠʟʘʮʠʠ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʫʩʣʦʚʥʦïʧʘʪʦʛʝʥʥʳʤʠ ʠ 

ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. ʄʠʢʨʦʙʥʳʡ ʘʥʪʘʛʦʥʠʟʤ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʨʝʮʝʧʪʦʨʳ ʘʜʛʝʟʠʠ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʚʳʨʘʙʦʪʢʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ, ʘʥʪʠʙʠʦʪʠʢʦʧʦʜʦʙʥʳʭ ʚʝʱʝʩʪʚ ð ʙʘʢʪʝʨʠʮʠʥʦʚ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʨʦʩʪʫ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

2. ʇʠʱʝʚʘʨʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʢʘʢ ʨʝʛʫʣʷʮʠʠ ʬʫʥʢʮʠʡ ʢʠʰʝʯʥʠʢʘ, 

ʪʘʢ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʩʫʙʩʪʨʘʪʦʚ. ʆʙʣʠʛʘʪʥʘʷ ʤʠʢʨʦʬʣʦʨʘ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʚ ʥʦʨʤʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʝʯʥʳʡ ʛʠʜʨʦʣʠʟ ʙʝʣʢʦʚ, ʦʤʳʣʝʥʠʝ ʞʠʨʦʚ, 

ʩʙʨʘʞʠʚʘʥʠʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʫʛʣʝʚʦʜʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʘʙʩʦʨʙʠʨʦʚʘʣʠʩʴ ʚ ʪʦʥʢʦʡ ʢʠʰʢʝ. 

ʇʨʦʪʝʦʣʠʪʠʯʝʩʢʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ (ʙʘʢʪʝʨʦʠʜʳ, ʥʦʨʤʘʣʴʥʘʷ ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ) 

ʬʝʨʤʝʥʪʠʨʫʶʪ ʧʨʦʪʝʠʥʳ. ʅʝʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʱʠʝ ʩ ʧʠʱʝʡ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ 

ʤʝʪʘʙʦʣʠʟʠʨʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ. ʊʘʢ, ʩʘʭʘʨʦʣʠʪʠʯʝʩʢʘʷ ʤʠʢʨʦʬʣʦʨʘ 

ʨʘʩʱʝʧʣʷʝʪ ʮʝʣʣʶʣʦʟʫ ʠ ʛʝʤʠʮʝʣʣʶʣʦʟʫ ʜʦ ʢʦʨʦʪʢʦʮʝʧʦʯʝʯʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. 

3. ɼʝʪʦʢʩʠʢʘʮʠʦʥʥʘʷ ʠ ʘʥʪʠʢʘʥʮʝʨʦʛʝʥʥʘʷ ʬʫʥʢʮʠʷ. ʅʦʨʤʘʣʴʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʩʧʦʩʦʙʥʘ 

ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʤʥʦʛʠʝ ʪʦʢʩʠʯʝʩʢʠʝ ʩʫʙʩʪʨʘʪʳ ʠ ʤʝʪʘʙʦʣʠʪʳ (ʥʠʪʨʘʪʳ, ʢʩʝʥʦʙʠʦʪʠʢʠ, 

ʛʠʩʪʘʤʠʥ, ʤʫʪʘʛʝʥʥʳʝ ʩʪʝʨʦʠʜʳ), ʧʨʝʜʦʭʨʘʥʷʷ ʵʥʪʝʨʦʮʠʪʳ ʠ ʦʪʜʘʣʝʥʥʳʝ ʦʨʛʘʥʳ ʦʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʚʨʝʞʜʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʠ ʢʘʥʮʝʨʦʛʝʥʦʚ. 

4. ʉʠʥʪʝʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ. ʅʦʨʤʘʣʴʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʥʪʝʟ ʤʥʦʛʠʭ 

ʤʘʢʨʦï ʠ ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ: ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ, ʉ, ʂ, ʬʦʣʠʝʚʦʡ, ʥʠʢʦʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. 

ʊʦʣʴʢʦ ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ ʩʠʥʪʝʟʠʨʫʝʪ 9 ʚʠʪʘʤʠʥʦʚ. ʉʠʥʪʝʟ ʛʦʨʤʦʥʦʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʜʝʡʩʪʚʠʷ ʤʠʢʨʦʬʣʦʨʳ ʥʘ ʬʫʥʢʮʠʠ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʎʅʉ. 

5. ʀʤʤʫʥʥʘʷ ʬʫʥʢʮʠʷ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʢʠʰʝʯʥʠʢʘ ʦʙʣʘʜʘʝʪ 

ʩʦʙʩʪʚʝʥʥʦʡ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʴʶ, ʠʟʚʝʩʪʥʦʡ ʢʘʢ GALT (gutïassociated lymphoid tissue), 
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ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʟʥʘʯʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ. ɺ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʢʠʰʝʯʥʠʢʘ ʣʦʢʘʣʠʟʦʚʘʥʦ ʦʢʦʣʦ 80% ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ, 25% 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʢʠʰʝʯʥʠʢʘ ʩʦʩʪʦʠʪ ʠʟ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʪʢʘʥʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢʠʰʝʯʥʠʢ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʠʤʤʫʥʥʳʡ ʦʨʛʘʥ ʯʝʣʦʚʝʢʘ. 

ʄʠʢʨʦʬʣʦʨʘ ʫʯʘʩʪʚʫʝʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʘʢ ʤʝʩʪʥʦʛʦ (ʘʢʪʠʚʘʮʠʷ ʧʨʦʜʫʢʮʠʠ Igɸ, 

ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ), ʪʘʢ ʠ ʩʠʩʪʝʤʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ʉʘʤʦ ʥʘʣʠʯʠʝ ʙʘʢʪʝʨʠʡ ʦʢʘʟʳʚʘʝʪ 

ʧʦʩʪʦʷʥʥʦʝ ʘʥʪʠʛʝʥʥʦʝ ʪʨʝʥʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ. 

6. ɻʝʥʝʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ. ʄʠʢʨʦʙʠʦʪʘ ʷʚʣʷʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ çʛʝʥʝʪʠʯʝʩʢʠʤ ʙʘʥʢʦʤè, 

ʦʙʤʝʥʠʚʘʷʩʴ ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʩ ʢʣʝʪʢʘʤʠ ʯʝʣʦʚʝʢʘ ʧʫʪʝʤ ʬʘʛʦʮʠʪʦʟʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʵʪʦʛʦ ʤʠʢʨʦʙʠʦʪʘ ʧʨʠʦʙʨʝʪʘʝʪ ʨʝʮʝʧʪʦʨʳ ʠ ʜʨʫʛʠʝ ʘʥʪʠʛʝʥʳ, ʧʨʠʩʫʱʠʝ ʭʦʟʷʠʥʫ ʠ ʜʝʣʘʶʱʠʝ 

ʝʝ çʩʚʦʝʡè ʜʣʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʕʧʠʪʝʣʠʘʣʴʥʳʝ ʪʢʘʥʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʦʙʤʝʥʘ 

ʧʨʠʦʙʨʝʪʘʶʪ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʘʥʪʠʛʝʥʳ. ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ, ʯʪʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚʣʠʷʶʪ ʥʘ 

ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ. 

7. çʉʫʧʝʨʦʨʛʘʥʠʟʤʝʥʥʘʷè. ʂʠʰʝʯʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ð ʩʣʦʞʥʝʡʰʠʡ çʩʫʧʝʨʦʨʛʘʥʠʟʤè, ʥʝ 

ʫʩʪʫʧʘʶʱʠʡ ʣʶʙʦʤʫ ʜʨʫʛʦʤʫ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʤʫ ʦʨʛʘʥʫ. 

 

 
 

ʈʠʩʫʥʦʢ 5. ʌʫʥʢʮʠʠ ʤʠʢʨʦʙʠʦʪʳ (https://goo.gl/QDM4a1). 

 

ʄʠʢʨʦʙʠʦʪʘ ʯʝʣʦʚʝʢʘ ð ɻ ʪʦ ʦʪʜʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʠʢʨʦʙʠʦʤʘ ʯʝʣʦʚʝʢʘ ʩʪʘʣʦ ʨʝʘʣʴʥʦʩʪʴʶ 

ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʤʦʱʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʝʪʘʛʝʥʦʤʠʢʠ ʠ ʤʝʪʘʪʨʘʥʩʢʨʠʧʪʦʤʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʇʦʩʣʝʜʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ ʟʘ 

ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʦʤʦʛʘʶʪ ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʧʨʠʨʦʜʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʭʦʟʷʠʥʘ ʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʛʝʥʳ ʠ ʧʫʪʠ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʟʜʦʨʦʚʴʝʤ 

ʯʝʣʦʚʝʢʘ, ʙʣʘʛʦʧʦʣʫʯʠʝʤ ʠ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ ʢ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ (ʈʠʩʫʥʢʠ 6ï7) 

[19]. 
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ʈʠʩʫʥʦʢ 6. ʇʘʪʦʣʦʛʠʯʝʩʢʘʷ ʤʠʢʨʦʙʠʦʪʘ (https://goo.gl/N83CAZ). 

 

 
ʈʠʩʫʥʦʢ 7. ɺʟʘʠʤʦʩʚʷʟʴ ʤʠʢʨʦʙʠʦʪʳ ʯʝʣʦʚʝʢʘ ʩ ʘʫʪʦʠʤʤʫʥʥʳʤʠ ʠ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ [19] (https://goo.gl/4yvwhU). 

 

ɾʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʳʡ ʪʨʘʢʪ ʧʦʟʚʦʥʦʯʥʳʭ ʚʠʜʦʚ ʷʚʣʷʝʪʩʷ ʙʦʛʘʪʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʵʢʩʪʨʘʧʠʥʝʘʣʴʥʦʛʦ ʤʝʣʘʪʦʥʠʥʘ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʝʣʘʪʦʥʠʥʘ ʚ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʳʭ ʪʢʘʥʷʭ ʧʨʝʚʦʩʭʦʜʠʪ ʫʨʦʚʝʥʴ ʢʨʦʚʠ ʚ 

10ï100 ʨʘʟ, ʠ ʚ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ 400 ʨʘʟ ʙʦʣʴʰʝ ʤʝʣʘʪʦʥʠʥʘ, 

ʯʝʤ ʚ ʰʠʰʢʦʚʠʜʥʦʡ ʞʝʣʝʟʝ [20]. 
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ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʠʤʙʠʦʪʠʯʝʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭ, ʧʨʦʢʘʨʠʦʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, 

ʚʠʨʫʩʦʚ ʠ ʘʨʭʝʙʘʢʪʝʨʠʡ. ʆʙʱʝʝ ʯʠʩʣʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʠ ʟʘʨʦʜʳʰʝʚʳʭ ʢʣʝʪʦʢ ʵʪʦʛʦ 

çʩʫʧʝʨʦʨʛʘʥʠʟʤʘè ʜʦʩʪʠʛʘʝʪ 1 ʪʨʣʥ, ʘ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ ð ʩʚʳʰʝ 100 ʪʨʣʥ 

ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʭʦʟʷʠʥʦʤ ʠ ʝʛʦ ʤʠʢʨʦʙʠʦʪʦʡ ð ʛʣʘʚʥʳʡ ʬʘʢʪʦʨ, ʚʣʠʷʶʱʠʡ ʥʘ 

ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ʕʪʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʡ 

ʨʘʙʦʪʦʡ ʛʝʥʦʚ Homo sapiens ʠ ʪʨʠʣʣʠʦʥʦʚ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʬʘʢʪʦʨʘʤʠ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʧʠʪʘʥʠʝ, ʩʦʮʠʘʣʴʥʦïʧʩʠʭʠʯʝʩʢʠʝ ʩʪʨʝʩʩʳ ʠ ʪ. ʜ.).  

ʅʘʨʫʰʝʥʠʷ ʵʪʦʡ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʡ ʨʘʙʦʪʳ ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʷʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʘ ʟʘʪʝʤ ʢ ʨʘʟʚʠʪʠʶ ʙʦʣʝʟʥʝʡ (ʘʣʣʝʨʛʠʠ, ʦʞʠʨʝʥʠʷ, 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʠ, ʘʨʪʨʠʪʦʚ, ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ) (ʈʠʩʫʥʢʠ 8ï9). 

ʇʦʵʪʦʤʫ ʚʥʠʤʘʥʠʝ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʠʢʦʚʘʥʦ ʢ ʨʘʩʢʨʳʪʠʶ ʬʫʥʢʮʠʡ ʤʠʢʨʦʙʠʦʪʳ 

ʯʝʣʦʚʝʢʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʞʝ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʤʙʠʦʪʥʦʡ ʤʠʢʨʦʬʣʦʨʳ 

ʢʠʰʝʯʥʠʢʘ ʧʨʝʜʫʧʨʝʞʜʘʪʴ ʢʦʣʦʥʠʟʘʮʠʶ ʢʠʰʝʯʥʠʢʘ ʧʘʪʦʛʝʥʥʦʡ ʠ ʫʩʣʦʚʥʦïʧʘʪʦʛʝʥʥʦʡ 

ʤʠʢʨʦʬʣʦʨʦʡ. ʕʪʘ ʟʘʱʠʪʥʘʷ ʬʫʥʢʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʙʠʦʧʣʝʥʢʠ, 

ʧʨʝʜʦʪʚʨʘʱʘʶʱʝʡ ʘʜʛʝʟʠʶ ʯʫʞʝʨʦʜʥʳʭ ʤʠʢʨʦʙʦʚ; ʢʦʥʢʫʨʝʥʮʠʝʡ ʟʘ ʨʝʮʝʧʪʦʨʳ ʠ ʧʠʱʝʚʳʝ 

ʩʫʙʩʪʨʘʪʳ ʠ ʜʨ.  

 

 
 

ʈʠʩʫʥʦʢ 8. ʀʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʤʠʢʨʦʙʠʦʪʳ ʩ ʚʦʟʨʘʩʪʦʤ (https://goo.gl/1e6Knu). 

 

ʂʠʰʝʯʥʳʡ ʤʦʟʛ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʰʘʝʪ ʚʩʝ ʘʩʧʝʢʪʳ ʧʠʱʝʚʘʨʝʥʠʷ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ 

ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. ɺʟʘʠʤʦʥʘʧʨʘʚʣʝʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʢʠʰʝʯʥʠʢʦʤ ʠ ʤʦʟʛʦʤ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʵʥʜʦʢʨʠʥʥʦʡ, ʥʝʨʚʥʦʡ, ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤ ʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ʂʠʰʝʯʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʢʘʢ ʘʢʪʠʚʥʳʡ ʫʯʘʩʪʥʠʢ ʢʠʰʝʯʥʦïʤʦʟʛʦʚʦʡ 

ʦʩʠ ʥʝ ʪʦʣʴʢʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʢʠʰʝʯʥʳʝ ʬʫʥʢʮʠʠ, ʥʦ ʪʘʢʞʝ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ 

ʎʅʉ ʚ ʧʝʨʠʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʚʳʩʰʠʤʠ ʥʝʨʚʥʳʤʠ ʮʝʥʪʨʘʤʠ, ʚʳʟʳʚʘʷ 

ʜʝʧʨʝʩʩʠʶ ʠ ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʨʠ ʧʘʪʦʣʦʛʠʠ. ʆʩʦʙʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʤʠʢʨʦʛʣʠʠ 

ʢʠʰʝʯʥʠʢʘ. ʇʦʤʠʤʦ ʤʝʭʘʥʠʯʝʩʢʦʡ (ʟʘʱʠʪʥʦʡ) ʠ ʪʨʦʬʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʜʣʷ ʢʠʰʝʯʥʳʭ 

ʥʝʡʨʦʥʦʚ, ʛʣʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʥʫʶ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʫʶ, ʙʘʨʴʝʨʥʫʶ ʠ 
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ʤʦʪʦʨʥʫʶ ʬʫʥʢʮʠʠ ʚ ʢʠʰʝʯʥʠʢʝ. ʉʫʱʝʩʪʚʫʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʙʘʨʴʝʨʥʦʡ ʬʫʥʢʮʠʝʡ 

ʢʠʰʝʯʥʠʢʘ ʠ ʨʝʛʫʣʷʮʠʝʡ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ [16]. 

 

 
 

ʈʠʩʫʥʦʢ 9. ɺʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʤʠʢʨʦʙʠʦʪʳ ʠ ʚʦʟʨʘʩʪïʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ (https://goo.gl/fzVqwe). 

 

ɼʠʥʘʤʠʯʝʩʢʠʡ ʤʝʪʘʙʦʣʠʟʤ ʥʝʡʨʦʦʩʠ çʤʦʟʛïʢʠʰʝʯʥʠʢè 

ʂ ʨʘʩʢʨʳʪʠʶ ʥʝʠʟʤʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩʚʦʡʩʪʚ ʚʝʱʝʩʪʚʘ ʦʪ ʝʛʦ ʩʪʨʫʢʪʫʨʳ ð ʠʤʝʥʥʦ ʢ 

ʵʪʦʤʫ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʚʘʞʥʝʡʰʝʛʦ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʠ ʧʨʠʰʝʣ ɼʤʠʪʨʠʡ ʀʚʘʥʦʚʠʯ 

ʄʝʥʜʝʣʝʝʚ ʠ ʙʣʝʩʪʷʱʝ ʦʙʦʛʘʪʠʣ ʥʘʫʢʫ ʦʧʠʩʘʥʠʝʤ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʥʢʨʝʪʥʳʭ 

ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʘ ʦʪ ʘʪʦʤʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʦʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʩʧʝʮʠʬʠʢʠ ʝʝ ð ʝʡ 

ʩʚʦʡʩʪʚʝʥʥʦʛʦ ʘʪʦʤʥʦʛʦ ʚʝʩʘ. 

ɿʘʢʦʥ ɼ. ʀ. ʄʝʥʜʝʣʝʝʚʘ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ 

ʩʚʦʡʩʪʚʘ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʟʘʚʠʩʷʪ ʦʪ ʝʛʦ ʘʪʦʤʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʝʝ 

ʧʨʝʙʳʚʘʥʠʝʤ ʚ ʨʷʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʪʨʘʥʩʫʨʘʥʦʚʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʩʪʨʫʢʪʫʨʳ ʤʠʢʨʦʤʠʨʘ. ʆʙʥʘʨʫʞʝʥʥʘʷ ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʬʫʥʢʮʠʡ ʦʪ 

ʩʪʨʫʢʪʫʨʳ ʘʪʦʤʘ ð ʥʝʠʟʤʝʥʥʳʡ ʟʘʢʦʥ, ʦʪʢʨʳʪʠʝ ʢʦʪʦʨʦʛʦ ʩʪʘʣʦ ʚʘʞʥʳʤ ʧʨʦʨʳʚʦʤ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ ʧʦʥʠʤʘʥʠʝ ʦʜʥʦʛʦ ʠʟ ʢʘʨʜʠʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʠ ð ʜʝʪʝʨʤʠʥʘʮʠʠ 

ʩʪʨʫʢʪʫʨʦʡ ʩʚʦʠʭ ʬʫʥʢʮʠʡ. 

ʂʚʘʥʪʦʚʘʷ ʭʠʤʠʷ, ʙʫʜʫʯʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʷʜʨʦʤ ʭʠʤʠʠ, ʩʦʜʝʡʩʪʚʦʚʘʣʘ ʚ ʩʦʶʟʝ ʩ 

ʭʠʤʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʦʡ (ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʪʝʦʨʠʝʡ ʩʪʨʦʝʥʠʷ ʤʘʪʝʨʠʠ) ʧʦʥʠʤʘʥʠʶ 

ʬʘʟʳ ʢʘʢ ʬʦʨʤʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʪ. ʝ. ʧʦʥʠʤʘʥʠʶ ʪʘʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʮʝʧʣʝʥʠʝ ʠʭ ʬʫʥʢʮʠʡ ʤʝʥʷʝʪ ʪʨʘʜʠʮʠʦʥʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʢʘʞʜʦʡ ʠʭ ʩʪʨʫʢʪʫʨ ʩ ʠʭ ʬʫʥʢʮʠʷʤʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʩʯʝʩʪʴ ʚ ʦʩʥʦʚʝ 

ʭʠʤʠʯʝʩʢʦʡ ʢʠʥʝʪʠʢʠ ʤʝʭʘʥʠʟʤ ʧʝʨʝʭʦʜʥʳʭ ʩʦʩʪʦʷʥʠʡ ʚʝʱʝʩʪʚʘ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʤʦʤʝʥʪ 

ʧʨʝʚʨʘʱʝʥʠʷ. ɺʘʞʥʦ ʚʳʜʝʣʠʪʴ, ʯʪʦ ʵʪʠ ʧʝʨʝʭʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʦʟʚʦʣʠʣʠ ʤʥʦʛʠʤ 

ʩʧʝʮʠʘʣʠʩʪʘʤ ʩʯʠʪʘʪʴ ʠʭ ʦʩʦʙʳʤ ʩʦʩʪʦʷʥʠʝʤ ʤʘʪʝʨʠʠ, ʦʧʨʝʜʝʣʷʝʤʳʤ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʚʝʱʝʩʪʚʘ, ʝʛʦ ʩʪʨʫʢʪʫʨʳ.  
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ɺ ʧʝʨʝʭʦʜʥʦʤ ʢʦʤʧʣʝʢʩʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʩʰʝʝ ʝʜʠʥʩʪʚʦ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʡ, ʠʭ 

ʜʚʦʡʩʪʚʝʥʥʦʩʪʴ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʘʷ ʧʨʦʮʝʩʩ ʢʘʢ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ, ʪʘʢ ʠ ʚʦ ʚʨʝʤʝʥʥʦʤ 

ʦʪʥʦʰʝʥʠʷʭ. ɺʦʪ ʧʦʯʝʤʫ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʭʠʤʠʠ ʮʝʥʪʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʠʟʥʘʝʪʩʷ ʩʫʪʴ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʢʘʢ ʝʜʠʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʦʪʧʨʘʚʥʳʤ ʧʦʥʷʪʠʝʤ çʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘè, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦïʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʛʠʨʫʶʱʠʭ ʤʦʣʝʢʫʣ ʚ ʬʦʨʤʝ ʝʜʠʥʩʪʚʘ 

ʠʩʭʦʜʥʳʭ ʠ ʢʦʥʝʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʭ (ʥʝ ʩʦʝʜʠʥʝʥʠʷ!). 

ʇʨʠ ʵʪʦʤ ʩʪʠʨʘʝʪʩʷ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʧʦʥʷʪʠʝʤ ʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ 

ð ʫʢʘʟʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʭʚʘʯʝʥ ʧʦʥʷʪʠʷʤʠ ʩʪʨʫʢʪʫʨʳ ʠʣʠ ʬʫʥʢʮʠʠ, ʩʪʘʚ 

ʥʦʩʠʪʝʣʝʤ ʠ ʚʳʨʘʟʠʪʝʣʝʤ ʜʠʥʘʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʪ. ʢ. ʧʨʝʜʩʪʘʝʪ ʚ ʦʙʝʠʭ ʠʧʦʩʪʘʩʷʭ, 

ʚʢʣʶʯʘʷ ʚ ʩʝʙʷ: ʘ) ʠʩʭʦʜʥʳʝ ʠ ʢʦʥʝʯʥʳʝ ʧʨʦʜʫʢʪʳ; ʙ) ʭʠʤʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ, ʨʝʘʣʠʟʫʶʱʫʶ 

ʭʠʤʠʯʝʩʢʠʝ ʧʨʝʚʨʘʱʝʥʠʷ. ɿʜʝʩʴ ʩʘʤʘ ʭʠʤʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʳʩʪʫʧʘʝʪ ʢʘʢ 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ. ɺ ʵʪʦʤ ʘʩʧʝʢʪʝ ʵʚʦʣʶʮʠʶ ʞʠʟʥʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʮʝʧʴ 

ʫʩʣʦʞʥʷʶʱʠʭʩʷ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʜʦʣʞʘʶʪ ʚʝʪʚʠʪʴʩʷ ʧʨʠ 

ʧʨʦʪʝʢʘʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʝʪʘʙʦʣʠʟʤʘ, ʘ ʢʣʝʪʢʘ, ʦʨʛʘʥʠʟʤ ð ʧʨʝʜʩʪʘʶʪ ʢʘʢ ʢʦʥʢʨʝʪʥʳʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʡ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʮʝʩʩ ʢʠʥʝʪʠʯʝʩʢʠʭ ʧʝʨʝʭʦʜʦʚ. 

ʇʦʵʪʦʤʫ ʨʘʩʢʨʳʪʠʝ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʪʠʚʦʨʝʯʠʡ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʡ ʥʝ ʠʩʯʝʨʧʳʚʘʝʪʩʷ 

ʚʳʰʝʨʘʩʩʤʦʪʨʝʥʥʦʡ ʦʜʥʦʡ ʩʪʦʨʦʥʦʡ ð ʟʘʚʠʩʠʤʦʩʪʴʶ ʬʫʥʢʮʠʡ ʦʪ ʩʪʨʫʢʪʫʨʳ, ʪʝʤ ʙʦʣʝʝ, 

ʝʩʣʠ ʧʨʝʜʤʝʪ ʚ ʧʨʦʮʝʩʩʝ ʩʘʤʦʜʚʠʞʝʥʠʷ ʠʟʤʝʥʷʝʪʩʷ, ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ, ʬʦʨʤʠʨʫʷ ʠ ʨʘʟʚʠʚʘʷ 

ʠʥʫʶ ð ʥʦʚʫʶ ʬʦʨʤʫ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʡ. 

ʕʥʪʨʦʧʠʡʥʳʡ ʠʣʠ ʵʥʪʘʣʴʧʠʡʥʳʡ ʧʨʦʬʠʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʫʢʪʫʨʳ ʩ 

ʵʥʝʨʛʦʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʝʛʦ ʩ ʥʝʡ ʬʘʢʪʦʨʘ. ɺʩʝ ʵʥʝʨʛʦʩʚʷʟʳʚʘʶʱʠʝ ʠ 

ʵʥʝʨʛʦʪʝʨʷʶʱʠʝ ʬʦʨʤʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʚ ʦʜʥʦʡ ʩʠʩʪʝʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ: 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʵʥʝʨʛʠʠ ʜʣʷ ʦʜʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʧʦʪʝʨʝʡ ʵʥʝʨʛʠʠ ʜʨʫʛʦʡ. ɺʝʩʴ 

ʧʦʪʦʢ ʧʝʨʝʭʦʜʦʚ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚʳʨʘʞʘʝʪ ʩʪʨʫʢʪʫʨʥʦ ð ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʜʝʪʝʨʤʠʥʘʮʠʶ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʘʟʚʠʪʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ 

ʜʚʦʡʩʪʚʝʥʥʦʩʪʴʶ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʥʪʠʵʥʪʨʦʧʠʡʥʳʤ 

ʜʝʡʩʪʚʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʩʪʨʫʢʪʫʨ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʩʚʷʟʳʚʘʥʠʶ ʚʝʱʝʩʪʚʘ, 

ʵʥʝʨʛʠʠ. ɺ ʮʝʣʦʤ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʟʤʝʥʷʝʪ ʩʪʨʫʢʪʫʨʫ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʝʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚ 

ʩʣʝʜʫʶʱʠʭ ʧʨʦʮʝʩʩʘʭ: 

ʘ) ʬʫʥʢʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʵʥʝʨʛʠʠ ʠ ʧʝʨʝʭʦʜʫ ʚʝʱʝʩʪʚʘ ʥʘ ʙʦʣʝʝ ʥʠʟʢʠʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ, ʦʧʨʝʜʝʣʷʷ ʝʛʦ ʜʝʩʪʨʫʢʮʠʶ (ʚ ʧʦʣʝ çʩʪʨʫʢʪʫʨʘïʤʠʥʫʩè); 

ʙ) ʬʫʥʢʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʚʩʪʫʧʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʚʥʝʰʥʠʤ ʤʠʨʦʤ ʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʝʨʝʭʦʜʫ ʝʝ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ, ʪ. ʝ. ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʚʷʟʳʚʘʥʠʶ ʵʥʝʨʛʠʠ ʚ ʚʠʜʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʝʝ ʥʝʩʫʱʝʡ (ʚ ʧʦʣʝ çʩʪʨʫʢʪʫʨʘïʧʣʶʩè). 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ çʉʘʤʘʨʩʢʠʡ ʟʜʦʨʦʚʷʢè (ʌʇʇ 

çʉʘʤʘʨʩʢʠʡ ʟʜʦʨʦʚʷʢ) ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʢʘʢ ʥʘ ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʠʦʩʪʨʫʢʪʫʨʳ 

ʦʨʛʘʥʠʟʤʘ, ʪʘʢ ʠ ʥʘ ʝʛʦ ʵʥʪʨʦʧʠʡʥʦ ð ɻʥʪʘʣʴʧʠʡʥʳʡ ʧʨʦʬʠʣʴ [2, 10, 16]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʝʣʦʢ, ʩʣʫʞʘʱʠʡ ʩʳʨʴʝʤ ʜʣʷ ʤʘʪʝʨʠʘʣʘ ʛʝʥʦʢʦʜʘ, ʩʦʩʪʦʠʪ ʠʟ 

ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʪʦ ʝʩʪʴ ʪʘʢʠʭ, ʢʦʪʦʨʳʝ ʥʘʰ ʦʨʛʘʥʠʟʤ ʥʝ ʚʳʨʘʙʘʪʳʚʘʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʆʥʠ ʧʦʩʪʫʧʘʶʪ ʪʦʣʴʢʦ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʡ ʧʠʱʠ. ʇʦʵʪʦʤʫ, ʥʘʩʪʦʷʱʝʝ ʠ 

ʙʫʜʫʱʝʝ ʠʟʫʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʪʝʣʦʤʝʨʘʟʳ, ʧʨʦʜʦʣʞʝʥʠʝ ʠʟʫʯʝʥʠʷ 3-D ʩʪʨʫʢʪʫʨʳ ɼʅʂ ʠ ʈʅʂ 

ʠ ʧʨʦʙʣʝʤʳ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ɼʅʂ, ʈʅʂ ʠ ʙʝʣʢʦʚ, ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʘʢʪʠʚʥʦʩʪʴ ʛʝʥʦʚ, 

ʧʦʟʚʦʣʷʶʪ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʜʦʩʪʦʚʝʨʥʦ ʧʨʦʚʦʜʠʪ ʧʝʨʚʠʯʥʫʶ ʠ ʚʪʦʨʠʯʥʫʶ ʧʨʦʬʠʣʘʢʪʠʢʫ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʘ ʩ ʜʨʫʛʦʡ ð ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʘʢʪʠʚʥʦʤʫ ʠ ʢʦʛʥʠʪʠʚʥʦʤʫ 

ʜʦʣʛʦʣʝʪʠʶ (ʈʠʩʫʥʦʢ 10) [2, 16]. 
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ʈʠʩʫʥʦʢ 10. ɼʠʥʘʤʠʯʝʩʢʠʡ ʛʦʤʝʦʩʪʘʟ ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʳʭ ʩʚʷʟʝʡ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [2ï5, 10, 14ï15]. 

 

ʆʪʢʨʳʪʠʝ ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʝʡʩʷ ʧʝʪʣʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʪʨʘʥʩʢʨʠʧʮʠʠïʪʨʘʥʩʣʷʮʠʠ ʢʘʢ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʝʭʘʥʠʟʤʘ ʤʦʣʝʢʫʣʷʨʥʳʭ ʯʘʩʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʛʝʥʳ 

ʢʦʥʪʨʦʣʠʨʫʶʪ ʮʠʨʢʘʜʠʘʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚ ʢʣʝʪʢʘʭ ʠ ʪʢʘʥʷʭ, ʧʨʠʚʝʣʦ ʢ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʝ ʚ 

ʥʘʰʝʤ ʧʦʥʠʤʘʥʠʠ ʪʦʛʦ, ʢʘʢ ʦʨʛʘʥʠʟʤʳ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʮʠʢʣʫ çʜʝʥʴïʥʦʯʴè. 

ʆʙʱʠʡ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʤʦʣʝʢʫʣʷʨʥʳʭ ʯʘʩʦʚ ʦʩʥʦʚʘʥ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʩʠʩʪʝʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʪʨʘʥʩʢʨʠʧʮʠʠ ʠ ʪʨʘʥʩʣʷʮʠʠ ʙʝʣʢʦʚ. ʕʪʦʪ ʤʦʣʝʢʫʣʷʨʥʳʡ ʤʝʭʘʥʠʟʤ 

ʘʢʪʫʘʣʝʥ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʢʣʝʪʦʢ ʉʍʗ, ʥʦ ʠ ʜʣʷ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ ʤʦʟʛʘ ʠ ʪʢʘʥʝʡ, ʥʦ ʠʤʝʥʥʦ 

ʦʩʮʠʣʣʷʪʦʨ ʉʍʗ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʚ ʨʝʛʫʣʷʮʠʠ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʤʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 90% ʩʝʨʦʪʦʥʠʥʘ ʧʦʩʪʫʧʘʝʪ ʠʟ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. In the 

gastrointestinal tract in humans, melatonin is 400 times more than in the epiphysis [20]. ʋʨʦʚʥʠ 

ʤʝʣʘʪʦʥʠʥʘ ʠʟʤʝʥʷʶʪ ʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ ʠ ʫʣʫʯʰʘʶʪ ʘʥʪʠʤʠʢʨʦʙʥʳʝ ʜʝʡʩʪʚʠʷ. 

ʌʇʇ çʉʘʤʘʨʩʢʠʡ ʟʜʦʨʦʚʷʢè ʦʙʝʩʧʝʯʠʚʘʶʪ ʮʠʨʢʘʜʠʘʥʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʝʡʨʦʦʩʠ 

çʤʦʟʛïʢʠʰʝʯʥʠʢè ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʠʪʘʥʠʝʤ çʤʦʟʛʘè ʠ çʤʠʢʨʦʙʠʦʪʳè. ʀʩʩʣʝʜʦʚʘʪʝʣʠ 

ʧʦʜʯʝʨʢʥʫʣʠ, ʯʪʦ ʥʦʚʘʷ ʢʦʥʮʝʧʮʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʘʷ ʤʠʢʨʦʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ ʢʘʢ ʢʣʶʯʝʚʦʡ 

ʨʝʛʫʣʷʪʦʨ ʧʦʚʝʜʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʥʫ 

ʧʘʨʘʜʠʛʤʳ ʚ ʥʝʡʨʦʥʘʫʢʝ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʛʝʨʠʘʪʨʠʠ. ʉʠʩʪʝʤʥʦïʣʦʢʘʣʴʥʦʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ 

ʩʦʯʝʪʘʥʥʦʝ (ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ) ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʮʠʨʢʘʜʠʘʥʥʫʶ ʦʩʴ 

çʤʠʢʨʦʙʠʦʪʘïʢʠʰʝʯʥʠʢïʤʦʟʛè ʩ ʧʦʤʦʱʴʶ ʧʩʠʭʦʙʠʦʪʠʢʦʚ ð ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʢʦʛʥʠʪʠʚʥʦʝ ʠ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ, ʥʘ 

ʝʞʝʜʥʝʚʥʦʤ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʜʠʝʪʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ ð ʌʇʇ çʉʘʤʘʨʩʢʠʡ ʟʜʦʨʦʚʷʢè, 

ʨʝʰʘʝʪ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʜʘʯʠ [15ï16]. 

ʌʇʇ çʉʘʤʘʨʩʢʠʡ ʟʜʦʨʦʚʷʢè ʚ ʪʝʯʝʥʠʝ 15 ʣʝʪ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠ 

10 ʣʝʪ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʤ ʨʳʥʢʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʫʩʪʘʥʦʚʠʣ ʩʣʝʜʫʶʱʠʝ 

ʢʣʠʥʠʯʝʩʢʠʝ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʩʴ çʤʦʟʛïʢʠʰʝʯʥʠʢè [8]: 
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1. ʛʝʨʦʧʨʦʪʝʢʪʦʨʥʳʡ,  

2. ʜʝʟʠʥʪʦʢʩʠʢʘʮʠʦʥʥʳʡ, 

3. ʧʨʝʙʠʦʪʠʯʝʩʢʠʡ, 

4. ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʡ, 

5. ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ, 

6. ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʡ, 

7. ʧʦʩʪʦʷʥʥʳʡ ʩʠʥʪʝʟ ʬʝʨʤʝʥʪʦʚ ʠ ʛʦʨʤʦʥʦʚ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦïʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʜʠʝʪʳ (ʜʠʝʪʘ ˉ7 ʌʇʇ çʉʘʤʘʨʩʢʠʡ ʟʜʦʨʦʚʷʢè) ð 

ʵʪʦ, ʫʧʦʪʨʝʙʣʝʥʠʝ ʚ ʧʠʱʫ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʩʫʪʦʢ 100% ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʴʥʦ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ 

ʮʝʣʴʥʦʟʝʨʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʪʝʯʝʥʠʝ ʦʪ 10 ʜʦ 50 ʜʥʝʡ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʠʝʪʳ ʟʘʚʠʩʠʪ ʦʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʧʦʣʠʤʦʨʙʠʜʥʦʩʪʠ, ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɸʣʛʦʨʠʪʤ ʜʠʝʪʳ ˉ7 ʌʇʇ çʉʘʤʘʨʩʢʠʡ ʟʜʦʨʦʚʷʢè: ʧʦʩʣʝ 10 ʜʥʝʡ ʫʧʦʪʨʝʙʣʝʥʠʷ ʪʦʣʴʢʦ 

ʌʇʇ çʉʘʤʘʨʩʢʠʡ ʟʜʦʨʦʚʷʢè, ʩʣʝʜʫʶʱʠʝ 14 ʜʥʝʡ ʚʦʜʫ ʥʝ ʦʛʨʘʥʠʯʠʚʘʪʴ ʠ ʧʠʪʘʪʴʩʷ ʚ ʪʘʢʦʤ 

ʨʝʞʠʤʝ (ʊʘʙʣʠʮʘ 2): 

ï60% ʦʙʲʝʤʘ ʧʠʱʠ ʟʘ ʩʫʪʢʠ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʌʇʇ çʉʘʤʘʨʩʢʠʡ ʟʜʦʨʦʚʷʢè (ʟʘʚʪʨʘʢ, 

ʫʞʠʥ); 

ï30% ʦʙʲʝʤʘ ʧʠʱʠ ð ʦʪʚʘʨʥʳʝ ʠʣʠ ʪʫʰʝʥʳʝ ʦʚʦʱʠ; 

ï10% ð ʩʫʧʳ (ʨʳʙʥʳʝ ʠʣʠ ʠʟ ʧʪʠʮʳ), ʤʷʩʦ ʧʪʠʮʳ, ʨʳʙʘ (ʦʪʚʘʨʥʳʝ). 

 

ʊʘʙʣʠʮʘ 2. 

ʌʋʅʂʎʀʆʅɸʃʔʅʆïʉɹɸʃɸʅʉʀʈʆɺɸʅʅʓɽ ɼʀɽʊʓ 

 

ɼʠʝʪʘ ˉ ɿʣʘʢʦʚʳʝ ʆʚʦʱʠ ʉʫʧʳ ʄʷʩʦ, 

ʧʪʠʮʘ 

ʉʘʣʘʪʳ, 

ʬʨʫʢʪʳ 

ɼʝʩʝʨʪ 

7 100% ð ð ð ð ð 

6 90% 10% ð ð ð ð 

5 80% 20% ð ð ð ð 

4 70% 20% 10% ð ð ð 

3 60% 30% 10% ð ð ð 

2 50% 30% 10% 10% ð ð 

1 40% 30% 10% 20% ð ð 

ī1 30% 30% 10% 20% 10% ð 

ī2 20% 30% 10% 25% 10% 5% 

ī3 10% 30% 10% 30% 15% 5% 

 

ʌʇʇ çʉʘʤʘʨʩʢʠʡ ʟʜʦʨʦʚʷʢè ð ɻ ʪʦ, ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦïʤʘʢʨʦʙʠʦʪʠʯʝʩʢʠʡ 

ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʜʠʝʪʠʯʝʩʢʦʛʦ, ʣʝʯʝʙʥʦʛʦ ʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʣʝʯʝʙʥʦïʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ, ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ 

ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʢʘʢ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʘʢ ʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ, 

ʤʝʜʠʮʠʥʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʩʘʥʘʪʦʨʥʦïʢʫʨʦʨʪʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ. 

ʂʦʛʥʠʪʠʚʥʘʷ ʤʦʪʠʚʘʮʠʷ ʧʘʮʠʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ 10 ʣʝʪ 

ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ (ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʧʠʪʘʥʠʝ çʉʘʤʘʨʩʢʠʡ ʟʜʦʨʦʚʷʢè ʩ ʬʠʪʦʢʦʤʧʦʥʝʥʪʘʤʠ, ʧʨʝï ʠ ʧʨʦʙʠʦʪʠʢʘʤʠ) ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʥʝʡʨʦʩʝʪʴ çʤʦʟʛïʤʠʢʨʦʙʠʦʪʘè ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʧʠʪʘʥʠʷ çʤʦʟʛʘè ʠ çʤʠʢʨʦʙʠʦʪʳè. 

ɽʞʝʛʦʜʥʦ, ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ, ʩʦʩʪʦʷʱʠʤ ʥʘ ʜʠʩʧʘʥʩʝʨʥʦʤ ʥʘʙʣʶʜʝʥʠʠ, ʧʨʦʚʦʜʠʣʠʩʴ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʥʝʡʢʠ ʢʦʛʥʠʪʠʚʥʳʭ ʪʝʩʪʦʚ: ʢʨʘʪʢʘʷ ʰʢʘʣʘ ʦʮʝʥʢʠ 
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ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ Mini-Mental State Examination (30-ʙʘʣʣʴʥʘʷ ʰʢʘʣʘ MMSE), MiniïCog 

(ʄʠʥʠïʂʦʛ) ʩ ʪʝʩʪʦʤ çʈʠʩʦʚʘʥʠʷ ʯʘʩʦʚè, ʄʦʢʘïʪʝʩʪ (Montreal Cognitive Assessment) [9]. 

ʋ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʚ 100% ʩʣʫʯʘʝʚ ʥʦʨʤʘʣʠʟʦʚʘʣʠʩʴ ʮʠʨʢʘʜʠʘʥʥʳʝ ʨʠʪʤʳ ʩʥʘ ʠ 

ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʫʣʫʯʰʠʣʦʩʴ ʢʘʯʝʩʪʚʦ ʩʥʘ [9]. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʜʦʣʞʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʥʝʡʨʦʩʝʪʴʶ çʤʦʟʛïʤʠʢʨʦʙʠʦʪʘè ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʪʨʦʡʥʳʤ ʙʣʦʢʦʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ: 

1. ʇʝʨʚʳʡ ʙʣʦʢ ð ʥʘ ʉʍʗ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʨʢʘʜʠʘʥʥʳʭ ʦʯʢʦʚ [7, 17].  

2. ɺʪʦʨʦʡ ʙʣʦʢ ð ʥʘ ʥʝʡʨʦʩʝʪʴ çʤʦʟʛïʤʠʢʨʦʙʠʦʪʘè ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ çʉʘʤʘʨʩʢʠʡ ʟʜʦʨʦʚʷʢè ʩ ʬʠʪʦʢʦʤʧʦʥʝʥʪʘʤʠ, ʧʨʝï ʠ ʧʨʦʙʠʦʪʠʢʘʤʠ 

[8, 10, 14]. 

3. ʊʨʝʪʠʡ ʙʣʦʢ ð ʥʘ ʧʨʦʮʝʩʩʳ ʥʝʡʨʦʛʝʥʝʟʘ ʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʩ ʤʝʜʠʢʦïʩʦʮʠʘʣʴʥʳʤ 

ʧʨʠʤʝʥʝʥʠʝʤ ʜʝʩʷʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ/ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʦʛʥʠʪʠʚʥʳʡ ʤʦʟʛ ʯʝʣʦʚʝʢʘ [11]. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺʦ ʚʚʝʜʝʥʠʠ ʤʳ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʭʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ ʩʪʘʣ ʛʣʘʚʥʦʡ 

ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʵʚʦʣʶʮʠʠ ʯʝʣʦʚʝʢʘ, ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʵʪʘ ʜʚʠʞʫʱʘʷ ʩʠʣʘ ʯʝʨʝʟ ʵʧʠʬʠʟ ʠ ʝʛʦ 

ʦʩʥʦʚʥʦʡ ʛʦʨʤʦʥ ð ʤʝʣʘʪʦʥʠʥ. ʍʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ ʤʘʪʝʨʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʧʨʠʯʠʥʦʡ ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ ð ʛʦʨʤʦʥʦʚ ʩʪʨʝʩʩʘ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ ʧʣʘʮʝʥʪʫ ʠ ʧʦʜʘʚʣʷʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʧʠʬʠʟʘ ʧʣʦʜʘ (ʩʨʝʜʥʠʡ 

ʚʝʩ ʵʧʠʬʠʟʘ ʟʨʝʣʦʛʦ ʧʣʦʜʘ ʩʥʠʟʠʣʩʷ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ). 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʧʦʩʣʝʜʩʪʚʠʡ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ, ʜʝʧʨʝʩʩʠʡ, ʣʝʛʢʠʭ ʠ ʪʷʞʝʣʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ 

(ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ) [2ï6, 9, 11]. 

ʊʘʢ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ [20] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʠʰʝʯʥʠʢ ʥʘ 100% ʦʪʚʝʯʘʝʪ ʟʘ ʧʦʩʣʝʨʦʜʦʚʦʝ 

ʨʘʟʚʠʪʠʝ. ɺ ʢʠʰʝʯʥʠʢʝ ʤʝʣʘʪʦʥʠʥ ʫʧʨʘʚʣʷʝʪ ʢʠʰʝʯʥʳʤʠ ʨʝʬʣʝʢʩʘʤʠ, ʤʦʪʦʨʠʢʦʡ, ʠʤʤʫʥʥʦʡ 

ʠ ʩʝʢʨʝʪʦʨʥʦʡ ʬʫʥʢʮʠʷʤʠ ʢʠʰʝʯʥʠʢʘ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʙʘʣʘʥʩʦʤ, ʨʝʛʫʣʷʮʠʝʡ ʙʦʣʠ ʠ 

ʟʘʱʠʱʘʝʪ ʦʪ ʚʦʩʧʘʣʝʥʠʷ. ʂʠʰʝʯʥʠʢ ʩʦʜʝʨʞʠʪ ʢʘʢ ʤʠʥʠʤʫʤ ʚ 400 ʨʘʟ ʙʦʣʴʰʝ ʤʝʣʘʪʦʥʠʥʘ, 

ʯʝʤ ʰʠʰʢʦʚʠʜʥʘʷ ʞʝʣʝʟʘ [20]. 

 

ɺʳʚʦʜʳ 

1. ʄʝʣʘʪʦʥʠʥ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʘʮʠʦʥʥʳʤ ʛʦʨʤʦʥʦʤ, ʫʯʘʩʪʚʫʶʱʠʤ ʚ ʢʦʦʨʜʠʥʘʮʠʠ ʠ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʥʝʡʨʦʠʤʤʫʥʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

2. ɸʢʪʠʚʥʦʩʪʴ ʤʝʣʘʪʦʥʠʥʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʦʨʤʘʣʴʥʦʡ ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʤʦʟʛʘ, ʮʠʨʢʘʜʠʘʥʥʳʭ ʨʠʪʤʦʚ, ʚ ʨʝʛʫʣʷʮʠʠ ʘʢʪʠʚʥʦʩʪʠ ʛʠʧʦʪʘʣʘʤʦïʛʠʧʦʬʠʟʘʨʥʦʡ 

ʦʙʣʘʩʪʠ, ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʘʥʪʠʩʪʨʝʩʩʦʨʥʦʡ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ. 

3. ʇʨʦʬʠʣʘʢʪʠʢʘ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ 

ʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ, ʟʘʚʠʩʠʪ ʦʪ ʨʘʙʦʪʳ ʥʝʡʨʦʥʥʳʭ ʮʝʧʝʡ, ʩʚʷʟʳʚʘʶʱʠʭ 

ʨʝʛʠʦʥʳ ʩʫʧʨʘʭʠʘʟʤʘʪʠʯʝʩʢʦʛʦ ʷʜʨʘ (SCN) ʠ ʵʢʩʪʨʘïSCN, ʚʘʞʥʳʭ ʜʣʷ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʤʝʪʘʙʦʣʠʟʤʘ.  

4. ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝʡʨʦʩʝʪʴʶ 

çʤʦʟʛïʤʠʢʨʦʙʠʦʪʘè ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʪʨʦʡʥʳʤ ʙʣʦʢʦʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʮʠʨʢʘʜʠʘʥʥʫʶ ʨʝʛʫʣʷʮʠʶ ʤʝʣʘʪʦʥʠʥʘ ʠ ʥʘ ʥʝʡʨʦʤʝʜʠʘʪʦʨʳ. 

5. ʋʧʨʘʚʣʝʥʠʝ ʥʝʡʨʦʩʝʪʴʶ çʤʦʟʛïʤʠʢʨʦʙʠʦʪʘè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʠʨʢʘʜʠʘʥʥʳʤʠ 

ʨʠʪʤʘʤʠ ʦʨʛʘʥʠʟʤʘ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʘʪʴ ʥʦʚʳʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʚ 
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ʨʘʙʦʪʝ ʥʝʡʨʦʥʥʳʭ ʮʝʧʝʡ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚʭʦʜʥʳʤʠ ʠ ʚʳʭʦʜʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʠ ʧʨʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʚ ʵʪʠʭ ʮʝʧʷʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʤʠ, 

ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ.  
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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʜʝʪʝʡ ʩʦ ʩʪʦʤʘʪʠʪʘʤʠ ʩʨʝʜʥʝʡ ʠ ʪʷʞʝʣʦʡ ʬʦʨʤʳ ʚ 

ʦʪʜʝʣʝʥʠʠ ʯʝʣʶʩʪʥʦïʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ (ʏʃʍ) ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʦʭʨʘʥʳ ʤʘʪʝʨʠʥʩʪʚʘ ʠ 

ʜʝʪʩʪʚʘ ʟʘ ʧʝʨʠʦʜ 2005ï2016 ʛʛ. ɺʩʝʛʦ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʦ ʩʪʦʤʘʪʠʪʘʤʠ ʩʨʝʜʥʝʡ ʠ 

ʪʷʞʝʣʦʡ ʬʦʨʤʳ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣʦ 7250 ʜʝʪʝʡ. ʋʩʪʘʥʦʚʣʝʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʪʦʤʘʪʠʪʦʚ 

ʚʠʨʫʩʥʦʡ ʵʪʠʦʣʦʛʠʠ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʩʪʨʫʢʪʫʨʳ ʟʘʙʦʣʝʚʘʥʠʷ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʙʦʣʴʰʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʜʘʥʥʦʡ 

ʧʘʪʦʣʦʛʠʠ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ. 

 

Abstract. The incidence of children with moderate to severe stomatitis was studied in 

the Department of Maxillofacial Surgery of the National Center for Maternal and Child Welfare for 

the period 2005ï2016. Total hospitalized with moderate and severe stomatitis during this period 

amounted to 7250 children. The prevalence of stomatitis of viral etiology has been established. 

The analysis of the prevalence and structure of the disease. On the basis of the obtained data, 

the conclusion was made about the high prevalence of this pathology in childhood and the need for 

further research and development of effective treatment methods. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʩʪʦʤʘʪʦʣʦʛʠʠ ʚ XXI ʚʝʢʝ, ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʣʝʯʝʥʠʝ 

ʟʘʙʦʣʝʚʘʥʠʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ (ʉʆʇʈ) ʧʨʦʜʦʣʞʘʶʪ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʠʭ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ, ʩʭʦʞʠʭ ʧʦ 

ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʷʤ, ʥʦ ʯʘʩʪʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʵʪʠʦʣʦʛʠʠ ʠ 

ʧʘʪʦʛʝʥʝʟʫ [9]. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʫʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʯʘʩʪʦʪʳ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʣʦʩʪʠ ʨʪʘ, 

ʦʪ ʫʨʦʚʥʷ ʠ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʭʘʨʘʢʪʝʨʘ ʠ ʨʝʞʠʤʘ ʧʠʪʘʥʠʷ, ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ, ʫʨʦʚʥʷ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ [2, 5]. 

ʆʪ ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʟʘʚʠʩʷʪ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʧʨʠʚʳʯʢʠ, 

ʯʘʩʪʦʪʘ ʦʙʨʘʱʘʝʤʦʩʪʠ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʠ ʫʨʦʚʝʥʴ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ 

[1, 6]. 

ʇʦ ʜʘʥʥʳʤ ʉ. ʀ. ɻʘʞʚʘ (2013), ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʨʪʘ ʚ ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 3ï5% ʜʦ 8ï20% [3]. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʠ ʝʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʟʘʚʠʩʷʪ ʦʪ ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ 

ʨʪʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ ʠ ʛʝʥʜʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ. ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ 

ʩʪʨʫʢʪʫʨʳ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ [4]. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ð ʠʟʫʯʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ 

ʩʪʨʫʢʪʫʨʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ ʫ ʜʝʪʝʡ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʩʪʨʫʢʪʫʨʳ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʪʦʤʘʪʠʪʘʤʠ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ (ʧʦ 

ʤʘʪʝʨʠʘʣʘʤ ʦʪʜʝʣʝʥʠʷ ʏʃʍ ʅʎʆʄʠɼ). 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʩʪʨʫʢʪʫʨʳ ʩʪʦʤʘʪʠʪʦʚ ʫ ʜʝʪʝʡ ʧʦ ʜʘʥʥʳʤ 

ʦʪʜʝʣʝʥʠʷ ʯʝʣʶʩʪʥʦïʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ ʅʎʆʄʀɼ ʄɿ ʂʈ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʟʘʜʘʯ, ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʘʨʭʠʚʥʳʭ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ, ʞʫʨʥʘʣʦʚ ʨʝʛʠʩʪʨʘʮʠʠ 

(ʦʙʨʘʱʝʥʠʡ ʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ) ʚ ʦʪʜʝʣʝʥʠʠ ʯʝʣʶʩʪʥʦïʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ ʅʎʆʄʀɼ ʄɿ ʂʈ 

ʟʘ ʧʝʨʠʦʜ 2005ï2016 ʛʛ. ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʚʳʧʠʩʢʠ ʠʟ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ 

(ʬʦʨʤʘ ˉ003/ʋ), ʘʤʙʫʣʘʪʦʨʥʳʭ ʢʘʨʪ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʙʦʣʴʥʦʛʦ (ʬʦʨʤʘ ˉ043/ʫ), 

ʦʙʨʘʪʠʚʰʠʭʩʷ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʚ ʅʎʆʄʠɼ ʛ. ɹʠʰʢʝʢ. ʀʟ ʙʦʣʴʰʦʛʦ ʘʨʭʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʠʟʫʯʝʥʘ ʩʪʘʪʠʩʪʠʢʘ ʩʪʦʤʘʪʠʪʦʚ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ: ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʘ, ʧʦʣ ʠ 

ʚʦʟʨʘʩʪ ʵʪʠʭ ʙʦʣʴʥʳʭ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʈʠʩʫʥʢʝ 1, ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʧʘʮʠʝʥʪʦʚ, 

ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʦʪʜʝʣʝʥʠʝ 7250, ʠʣʠ 54,4% ʩʦʩʪʘʚʠʣʠ ʧʘʮʠʝʥʪʳ ʩ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʏʃʆ, ʠʟ ʥʠʭ 1301 ʧʘʮʠʝʥʪʦʚ ð 9,8% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ (ʦʙʱʝʝ ʯʠʩʣʦ ð 

13325 ʜʝʪʝʡ, ʟʘ ʧʝʨʠʦʜ 2005ï2016 ʛʛ.). ɽʩʣʠ ʚʟʷʪʴ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʩ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ (7250 ʜʝʪʝʡ), ʧʘʮʠʝʥʪʳ ʩʦ ʩʪʦʤʘʪʠʪʘʤʠ ʩʦʩʪʘʚʠʣʠ 17,9%. 
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ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ ʧʦ ʥʦʟʦʣʦʛʠʷʤ ʧʦ ʦʪʜʝʣʝʥʠʶ ʯʝʣʶʩʪʥʦïʣʠʮʝʚʦʡ 

ʭʠʨʫʨʛʠʠ ʅʎʆʄʀɼ ʚ 2005ï2016 ʛʦʜʳ. 

 

ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʜʘʥʥʳʭ ʧʦ 

ʩʨʝʜʥʝʤ ʧʨʝʙʳʚʘʥʠʠ ʚ ʦʪʜʝʣʝʥʠʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ ʅʎʆʄʠɼ. ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʊʘʙʣʠʮ,r ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʛʦʜʘʤʠ, ʫʜʘʣʦʩʴ ʩʦʢʨʘʪʠʪʴ ʩʨʝʜʥʝʝ ʧʨʝʙʳʚʘʥʠʝ ʥʘ 

ʢʦʡʢʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 3 ʩʫʪʦʢ ʚ ʧʝʨʠʦʜ 2005ï2016 ʛʛ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ, ʩ ʛʦʜʘʤʠ 

ʫʣʫʯʰʘʝʪʩʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʣʝʯʝʥʠʝ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʝʧʘʨʘʪʦʚ (ʧʨʝʧʘʨʘʪ çʃʠʟʘʢè) ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ. 

 

ʊʘʙʣʠʮʘ. 

ʉʈɽɼʅɽɽ ʇʈɽɹʓɺɸʅʀɽ ʅɸ ʂʆʁʂɽ ʇɸʎʀɽʅʊɸʄʀ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʅʆɿʆʃʆɻʀʀ 

ɿɸɹʆʃɽɺɸʅʀʗ ʇʆ ʆʊɼɽʃɽʅʀʖ ʏɽʃʖʉʊʅʆïʃʀʎɽɺʆʁ ʍʀʈʋʈɻʀʀ ʅʎʆʄʀɼ 

ʚ 2005ï2016 ʛʛ. 
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ʅʘ ʧʨʠʤʝʨʝ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʈʠʩʫʥʢʝ 2, ʦʙʨʘʪʠʚʰʠʭʩʷ ʚ 2012 ʛ ʚ ʅʎʆʄʠɼ 

ʛ. ɹʠʰʢʝʢ, ʜʝʪʝʡ ʩʦ ʩʪʦʤʘʪʠʪʘʤʠ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʣʝʯʝʥʦ 1638 ʙʦʣʴʥʳʭ, ʚ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʣʝʯʝʥʦ 102. ʃʝʯʝʥʠʝ ʙʳʣʦ ʢʦʤʧʣʝʢʩʥʳʤ ʠ ʧʨʦʚʦʜʠʣʦʩʴ 

ʩʦʚʤʝʩʪʥʦ ʩ ʧʝʜʠʘʪʨʦʤ, ʠʥʬʝʢʮʠʦʥʠʩʪʦʤ, ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʦʤ, ʃʆʈ ʚʨʘʯʦʤ, ʛʝʤʘʪʦʣʦʛʦʤ ʠ 

ʜʨʫʛʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʩʪʦʤʘʪʠʪʦʚ ʧʨʠʤʝʥʷʣʠʩʴ ʦʙʱʝʢʣʠʥʠʯʝʩʢʠʝ, 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ (ʇʎʈ, ʀʌɸ ð ʫ 1350 ʜʝʪʝʡ) ʠ ʙʘʢʪʝʨʠʦʩʢʦʧʠʯʝʩʢʠʝ (390 ʜʝʪʝʡ) ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ʈʠʩʫʥʦʢ 2. ʉʪʨʫʢʪʫʨʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʪʦʤʘʪʠʪʘʤʠ ʫ ʜʝʪʝʡ ʟʘ 2012 ʛ. 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʟʘʥʠʤʘʶʪ ʚʠʨʫʩʥʳʝ ʩʪʦʤʘʪʠʪʳ, ʩʦʩʪʘʚʠʚʰʠʝ 77,93% (1356 ʙʦʣʴʥʳʭ) ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ (ʈʠʩʫʥʦʢ 2) [7ï8, 10]. 

ʉʨʝʜʠ ʚʠʨʫʩʥʳʭ ʩʪʦʤʘʪʠʪʦʚ 68,5% (1193 ʙʦʣʴʥʳʭ) ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ ʛʝʨʧʝʪʠʯʝʩʢʦʛʦ 

ʩʪʦʤʘʪʠʪʘ (ɻʉ). ɺ ʦʩʥʦʚʥʦʤ ʜʝʪʠ ʩ ʚʠʨʫʩʥʳʤʠ ʩʪʦʤʘʪʠʪʘʤʠ ʦʙʨʘʱʘʣʠʩʴ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1ï3 

ʣʝʪ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʫ ʜʝʪʝʡ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʘʥʪʠʪʝʣ, 

ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʤʘʪʝʨʠ ʠʥʪʝʨʧʣʘʮʝʥʪʘʨʥʦ (ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʱʠʱʝʥʳ ʚʨʦʞʜʝʥʥʳʤ 

ʠʤʤʫʥʠʪʝʪʦʤ), ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝʤ ʟʨʝʣʳʭ ʩʠʩʪʝʤ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ʉʨʝʜʠ ʜʝʪʝʡ 

ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ 

ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʡ ʛʝʨʧʝʪʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʠ ʚ ʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʷʭ, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʘʥʥʳʤ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ [7ï8]. 

ʆʙʝɦʝ ʯʠʩʣʦ ʜʝʚʦʯʝʢ ʧʝʨʝʥʝʩʰʠʭ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʩʪʦʤʘʪʠʪʦʚ, ʩʦʩʪʘʚʠʣʦ 41,6% (724 

ʙʦʣʴʥʳʭ), ʘ ʤʘʣʴʯʠʢʦʚ ð 58,3% (1016 ʙʦʣʴʥʳʭ), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʧʨʝʚʘʣʠʨʦʚʘʥʠʝ ʵʪʠʭ 

ʧʘʪʦʣʦʛʠʡ ʫ ʤʘʣʴʯʠʢʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʝʚʦʯʢʘʤ, ʯʪʦ ʧʨʠʚʝʜʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 3.  

 

 
ʈʠʩʫʥʦʢ 3. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʚʦʯʝʢ ʠ ʤʘʣʴʯʠʢʦʚ ʧʝʨʝʥʝʩʰʠʭ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʩʪʦʤʘʪʠʪʦʚ. 

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ïɼʝʪʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʩʪʦʤʘʪʠʪʦʚ ʩʦʩʪʘʚʠʣʠ 9,8% (1301 ʧʘʮʠʝʥʪʦʚ) ʦʪ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ (13325 ʜʝʪʝʡ).  

ïʋʣʫʯʰʘʷ ʜʠʘʛʥʦʩʪʠʢʫ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʩʪʦʤʘʪʠʪʦʚ ʠ 

ʠʩʧʦʣʴʟʫʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʧʨʝʧʘʨʘʪ çʃʠʟʘʢè) ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʛʦʜʘʤʠ ʫʜʘʣʦʩʴ ʩʦʢʨʘʪʠʪʴ ʩʨʝʜʥʝʝ ʧʨʝʙʳʚʘʥʠʝ ʥʘ ʢʦʡʢʝ ʚ 

ʩʪʘʮʠʦʥʘʨʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 3 ʩʫʪʦʢ. 
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1-ʚʠʨʫʩʥʳʝ ʩʪʦʤʘʪʠʪʳ 77,93% (1356) 2-ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʩʪʦʤʘʪʠʪʳ 12,81% (223) 

3-ʢʘʥʜʠʜʦʟʥʳʡ ʩʪʦʤʘʪʠʪ 3,90% (68) 4-ʘʬʪʦʟʥʳʝ ʩʪʦʤʘʪʠʪʳ 3,27% (57) 

5-ʷʟʚʝʥʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʩʪʦʤʘʪʠʪʳ 2,06% (36) 
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ïʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʟʘʥʠʤʘʶʪ ʚʠʨʫʩʥʳʝ ʩʪʦʤʘʪʠʪʳ, 

ʩʦʩʪʘʚʠʚʰʠʝ 77,93% (1356 ʙʦʣʴʥʳʭ) ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ. 

ïʇʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʧʨʝʚʘʣʠʨʦʚʘʥʠʝ ʩʪʦʤʘʪʠʪʦʚ ʫ ʤʘʣʴʯʠʢʦʚ (58,3%) ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʜʝʚʦʯʢʘʤ (41,6%). 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʴʰʫʶ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʘʥʥʳʭ ʧʘʪʦʣʦʛʠʡ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʦʜʚʦʜʠʪ ʢ 

ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʜʦʣʞʠʪʴ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʦʧʨʝʜʝʣʝʥʠʷ 

ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʩʪʦʤʘʪʠʪʦʚ ʫ ʜʝʪʝʡ, ʚ ʧʦʠʩʢʘʭ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 
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TREATMENT OF SEPTIC FORMS OF ACUTE OSTEOMYELITIS IN CHILDREN  

 

ÉMamatov A., Osh interregional childrenôs Clinical hospital, 

Osh, Kyrgyzstan, aliwermamatov1983@gmail.com 

ÉAbhadylykov Z., M.D., Osh interregional childrenôs Clinical hospital, Osh, Kyrgyzstan, 

ÉKamshibekov U., Osh interregional childrenôs Clinical hospital, Osh, Kyrgyzstan, 

ÉBoronbaeva E., M.D.,  

Osh interregional childrenôs Clinical hospital, Osh, Kyrgyzstan, 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʦʷʚʣʝʥʠ ̫ʩʝʧʩʠʩʘ ʧʨʠ ʦʩʪʨʦʤ ʛʝʤʘʪʦʛʝʥʥʦʤ ʦʩʪʝʦʤʠʝʣʠʪʝ 

ʫ ʜʝʪʝʡ ʩʦʩʪʘʚʠʣʠ ʦʪ 14,5 ʜʦ 42,9%. ɸʥʘʣʠʟ ʢʣʠʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʣʠʥʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʩʝʧʪʠʯʝʩʢʠʭ ʬʦʨʤ, ʫʚʝʣʠʯʠʚʘʶʱʠʭ ʯʠʩʣʦ 

ʧʦʣʠʦʨʛʘʥʥʦʩʠʩʪʝʤʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. ʇʨʦʛʨʘʤʤʥʘʷ ʠʥʬʫʟʠʦʥʥʘʷ ʪʝʨʘʧʠʷ, ʘʥʪʠʙʠʦʪʠʢʠ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ, ʘʜʝʢʚʘʪʥʘ ̫ʭʠʨʫʨʛʠʯʝʩʢʘʷ ʩʘʥʘʮʠʷ ʤʝʩʪʥʳʭ ʠ ʤʝʪʘʩʪʘʪʠʯʝʩʢʠʭ 

ʠʰʝʤʠʯʝʩʢʠʭ ʦʯʘʛʦʚ, ʠʤʤʫʥʦʢʦʨʨʝʢʮʠʷ ʧʦʟʚʦʣʠʣʠ ʫ 84% ʙʦʣʴʥʳʭ ʧʦʣʫʯʠʪʴ ʚ ʦʪʜʘʣʝʥʥʦʤ 

ʧʝʨʠʦʜʝ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪ rʣʝʯʝʥʠʷ. 

 

Abstract. A variety of manifestations of sepsis in acute hematogenous osteomyelitis in 

children ranged from 14.5 to 42.9%. Analysis of clinical material confirms the need for clinical 

treatment of septic forms that increase the number of multiorgan complications. Programmatic 

infusion therapy, broad-spectrum antibiotics, adequate surgical sanation of local and metastatic 

ischemic foci, immunocompression made it possible in 84% of patients to receive positive results in 

the long-term rehabilitation period. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ, ʦʩʪʨʳʡ ʛʝʤʘʪʦʛʝʥʥʳʡ ʦʩʪʝʦʤʠʝʣʠʪ, ʩʝʧʩʠʩ, ʩʝʧʪʠʢʦʧʠʝʤʠʷ, 

ʣʝʯʝʥʠʝ. 

 

Keywords: children, acute hematogenous osteomyelitis, sepsis, septicopyemia, treatment. 

 

ʈʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʩʝʧʩʠʩʘ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʪʘʢʞʝ ʪʷʞʝʣʳʝ 

ʬʦʨʤʳ ʦʩʪʨʦʛʦ ʛʝʤʘʪʦʛʝʥʥʦʛʦ ʦʩʪʝʦʤʠʝʣʠʪʘ. ɹʦʣʴʥʳʝ ʩʝʧʪʠʢʦʪʦʢʩʠʯʝʩʢʦʡ ʠ 

ʩʝʧʪʠʢʦʧʠʝʤʠʯʝʩʢʦʡ ʬʦʨʤʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 12,4ï14,5% ʜʦ 42,9ï56% ʚʩʝʭ 

ʙʦʣʝʶʱʠʭ ʦʩʪʨʳʤ ʛʝʤʘʪʦʛʝʥʥʳʤ ʦʩʪʝʦʤʠʝʣʠʪʦʤ. ɸʚʪʦʨʳ ʦʪʤʝʪʠʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʯʠʩʣʘ 

ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ʇʦʥʷʪʥʦ, ʯʪʦ ʯʠʩʣʦ ʦʩʣʦʞʥʝʥʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ 
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ʠʥʚʘʣʠʜʥʦʩʪʠ ʠ ʣʝʪʘʣʴʥʦʩʪʴ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʧʨʠ 

ʤʝʩʪʥʦʦʯʘʛʦʚʦʡ ʬʦʨʤʝ. 

ʀʟʣʦʞʝʥʥʳʝ ʚʳʰʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʦʙʦʩʥʦʚʳʚʘʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʦʠʩʢʘ ʥʦʚʳʭ ʧʫʪʝʡ 

ʫʣʫʯʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ ʩʝʧʪʠʯʝʩʢʠʭ ʬʦʨʤʘʭ ʦʩʪʨʦʛʦ 

ʛʝʤʘʪʦʛʝʥʥʦʛʦ ʦʩʪʝʦʤʠʝʣʠʪʘ ʫ ʜʝʪʝʡ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɿʘ ʚʨʝʤʷ 2007ï2009 ʛʛ. ʚʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʣʝʯʝʥʠʠ ʚ ʦʪʜʝʣʝʥʠʠ ʛʥʦʡʥʦʡ ʭʠʨʫʨʛʠʠ 

ʆʰʩʢʦʡ ʤʝʞʦʙʣʘʩʪʥʦʡ ʜʝʪʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʳ ʥʘʭʦʜʠʣʦʩʴ 213 ʙʦʣʴʥʳʭ ʦʩʪʨʳʤ 

ʛʝʤʘʪʦʛʝʥʥʳʤ ʦʩʪʝʦʤʠʝʣʠʪʦʤ, ʫ 51 ʠʟ ʥʠʭ ʠʤʝʣʘ ʤʝʩʪʦ ʩʝʧʪʠʢʦʧʠʝʤʠʯʝʩʢʘʷ ʬʦʨʤʘ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʚ ʪ. ʯ.: ʜʦ 1 ʤʝʩ ð 12 ʙʦʣʴʥʳʭ; 1ï3 ʤʝʩ. ð 11 ʙʦʣʴʥʳʭ; 3ï6 ʤʝʩ. ð 3; 1ï2 ʛʦʜʘ 

ð 5; 3ï4 ʛʦʜʘ ð 2; 5ï7 ʣʝʪ ð 5; 8ï10 ʣʝʪ ð 8; 10ï15 ʣʝʪ ð 5.  

ʇʦʨʘʞʝʥʠʷ ʢʦʩʪʝʡ ʣʦʢʘʣʠʟʦʚʘʣʠʩʴ ʚ ʦʙʣʘʩʪʠ ʙʝʜʨʘ ʫ 20 ʜʝʪʝʡ, ʦʙʣʘʩʪʠ ʢʦʩʪʝʡ ʛʦʣʝʥʠ ð 

12; ʧʣʦʩʢʠʭ ʢʦʩʪʝʡ ð 10; ʢʦʩʪʝʡ ʧʨʝʜʧʣʝʯʴʷ ð 6; ʧʣʝʯʘ ð 3. ɻʥʦʡʥʳʝ ʘʨʪʨʠʪʳ ʠʤʝʣʠ ʤʝʩʪʦ 

ʫ 11 ʙʦʣʴʥʳʭ. ʄʥʦʞʝʩʪʚʝʥʥʳʝ ʧʦʨʘʞʝʥʠʷ ʢʦʩʪʝʡ ʦʪʤʝʯʘʣʠʩʴ ʫ 20 ʜʝʪʝʡ. ʉʚʷʟʴ ʟʘʙʦʣʝʚʘʥʠʷ ʩ 

ʪʨʘʚʤʦʡ ʦʪʤʝʯʝʥʘ ʫ 7 ʧʘʮʠʝʥʪʦʚ, ʫ 10 ʙʦʣʴʥʳʭ ʦʩʪʝʦʤʠʝʣʠʪʫ ʧʨʝʜʰʝʩʪʚʦʚʘʣʠ ʛʥʦʡʥʠʯʢʦʚʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʞʠ ʠ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪʯʘʪʢʠ (ʊʘʙʣʠʮʘ). 

 

ʊʘʙʣʠʮʘ.  

ʉʈʆʂʀ ʇʆʉʊʋʇʃɽʅʀʗ ɹʆʃʔʅʓʍ ɺ ʂʃʀʅʀʂʋ ʆʊ ʅɸʏɸʃɸ ɿɸɹʆʃɽɺɸʅʀʗ 

 

ɺʨʝʤʷ ʧʦʩʪʫʧʣʝʥʠʷ ʏʠʩʣʦ ʙʦʣʴʥʳʭ 

ʂ ʢʦʥʮʫ 1 ʩʫʪʦʢ 2 

ʅʘ 2-ʝ ʩʫʪʢʠ 7 

ʅʘ 3-ʝ ʩʫʪʢʠ 6 

ʅʘ 4ï7ʝ ʩʪʫʢʠ 17 

ʅʘ 7ï10-ʝ ʩʫʪʢʠ 19 

  

ɺʩʝʤ ʙʦʣʴʥʳʤ ʥʘʨʷʜʫ ʩ ʦʙʱʝʢʣʠʥʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʧʨʦʚʦʜʠʣʠʩʴ ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʘʥʘʣʠʟʳ (ʢʣʠʥʠʯʝʩʢʠʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ, ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ) ʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʩʪʝʡ. ʇʨʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʛʥʦʷ ʠʟ ʨʘʥ ʫʩʪʘʥʦʚʣʝʥʦ 

ʥʘʣʠʯʠʝ ʩʪʘʬʠʣʦʢʦʢʢʘ ʫ 23 ʦʙʩʣʝʜʦʚʘʥʥʳʭ, ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʦʡ ʧʘʣʦʯʢʠ (ʢʠʰʝʯʥʦʡ) ʫ 8, 

ʩʠʥʝʛʥʦʡʥʦʡ ʧʘʣʦʯʢʠ ʫ 5, ʩʤʝʰʘʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʫ 4. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺʝʜʫʱʫʶ ʨʦʣʴ ʚ ʢʦʤʧʣʝʢʩʝ ʤʝʨʦʧʨʠʷʪʠʡ ʠʛʨʘʣʘ ʜʝʟʠʥʪʦʢʩʠʢʘʮʠʦʥʥʘʷ ʪʝʨʘʧʠʷ. 

ɺʝʜʫʱʫʶ ʨʦʣʴ ʚ ʢʦʤʧʣʝʢʩʝ ʤʝʨʦʧʨʠʷʪʠʡ ʠʛʨʘʣʘ ʜʝʟʠʥʪʦʢʩʠʢʘʮʠʦʥʥʘʷ ʪʝʨʘʧʠʷ, ʚʢʣʶʯʘʚʰʘʷ 

ʵʥʝʨʛʠʯʥʫʶ ʨʝʛʠʜʨʘʪʘʮʠʶ. ʉʚʷʟʳʚʘʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʪʦʢʩʠʥʦʚ ʠʟ ʦʨʛʘʥʠʟʤʘ. ʈʘʩʯʝʪ ʞʠʜʢʦʩʪʠ 

ʜʣʷ ʠʥʬʫʟʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʉ. ɻʣʘʟʤʘʥ (1969). 

ʉʚʷʟʳʚʘʥʠʝ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ ʢʨʦʚʠ ʪʦʢʩʠʥʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚʥʫʪʨʠʚʝʥʥʳʤ ʚʚʝʜʝʥʠʝʤ 

ʨʝʦʧʦʣʠʛʣʶʢʠʥʘ, ʧʦʣʠʛʣʶʢʠʥʘ ʥʝʦʢʦʤʧʝʥʩʘʥʘ, 10% ʨʘʩʪʚʦʨʘ ʛʣʶʢʦʟʳ. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʨʝʛʠʜʨʘʪʘʮʠʷ ʥʝ ʧʨʠʚʦʜʠʣʘ ʢ ʫʩʠʣʝʥʠʶ ʤʦʯʝʦʪʜʝʣʝʥʠʷ, ʧʨʠʤʝʥʠʣʠ ʤʝʪʦʜʠʢʫ 

ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʜʠʫʨʝʟʘ. ɼʝʟʠʥʪʦʢʩʠʢʘʮʠʦʥʥʫʶ ʪʝʨʘʧʠʶ ʥʘʯʠʥʘʣʠ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ 

ʙʦʣʴʥʳʭ ʚ ʧʦʨʷʜʢʝ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʦʜʦʣʞʘʣʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʠʣʠ ʚ 

ʧʨʦʮʝʩʩʝ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚ ʣʝʯʝʥʠʠ ʟʘʥʠʤʘʣʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʩʪʠʤʫʣʷʮʠʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ ʩ ʵʪʦʡ ʮʝʣʴʶ ʧʨʠʤʝʥʷʣʠ ʧʝʨʝʣʠʚʘʥʠʝ 

ʘʥʪʠʩʪʘʬʠʣʦʢʦʢʢʦʚʦʡ ʠ ʥʘʪʠʚʥʦʡ ʧʣʘʟʤʳ, ʚʚʝʜʝʥʠʝ ʘʥʪʠʩʪʘʬʠʣʦʢʦʢʢʦʚʦʛʦ ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʘ 

ʧʦ 3 ʤʣ 3 ʨʘʟʘ (37 ʙʦʣʴʥʳʭ).  
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ɺ ʮʝʣʷʭ ʜʝʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʧʨʠʤʝʥʷʣʠ ʛʣʶʢʦʥʘʪ ʢʘʣʴʮʠʷ, ʜʠʤʝʜʨʦʣ, 

ʩʫʧʨʘʩʪʠʥ. ʅʝʩʦʤʥʝʥʥʦ, ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʣʘ ʤʘʩʩʠʚʥʘʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʪʝʨʘʧʠʷ. ʄʳ 

ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ ʧʨʠʥʮʠʧʘ ʥʘʟʥʘʯʘʪʴ ʢʦʤʙʠʥʘʮʠʶ ʥʝʩʢʦʣʴʢʠʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ ʚ ʤʘʢʩʠʤʘʣʴʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʜʦʟʘʭ, ʢʦʨʦʪʢʠʤʠ ʢʫʨʩʘʤʠ (7ï8 ʜʥʝʡ) 

ʚʥʫʪʨʠʚʝʥʥʦ, ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʠ ʤʝʩʪʥʦ ʚ ʦʯʘʛ ʧʦʨʘʞʝʥʠʷ. ʏʘʱʝ ʚʩʝʛʦ ʣʝʯʝʥʠʝ ʥʘʯʘʣʠ ʩ 

ʥʘʟʥʘʯʝʥʠʝʤ ʮʝʬʘʣʦʩʧʦʨʠʥʦʚ, ʘʤʠʥʦʛʣʠʢʦʟʠʜʦʚ ʠ ʤʘʢʨʦʣʠʜʦʚ ʚʥʫʪʨʠʚʝʥʥʦ ʠ ʤʝʩʪʥʦ ʚ 

ʩʦʯʝʪʘʥʠʠ ʤʝʪʨʦʥʠʜʘʟʦʣʦʤ ʚʥʫʪʨʠʚʝʥʥʦ. ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʢʦʨʨʝʢʮʠʶ ʥʘʟʥʘʯʝʥʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʤʠʢʨʦʬʣʦʨʳ. ɺ ʢʦʤʧʣʝʢʩ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʚʢʣʶʯʘʣʠ 

ʧʨʝʧʘʨʘʪʳ ʠʥʪʨʘʬʫʨʘʥʦʚʦʡ ʛʨʫʧʧʳ. ɿʘʢʘʥʯʠʚʘʣʠ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʝ ʣʝʯʝʥʠʝ ʠʦʥʦʬʦʨʝʟʦʤ 

ʥʘ ʦʙʣʘʩʪʴ ʦʯʘʛʘ ʩ ʪʝʪʨʘʮʠʢʣʠʥʦʤ ʠ ʜʠʤʝʢʩʠʜʦʤ. ʉʘʥʘʮʠʶ ʤʝʩʪʥʦʛʦ ʦʯʘʛʘ ʧʨʦʚʦʜʠʣʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʙʦʣʴʥʦʛʦ ʠ ʭʘʨʘʢʪʝʨʘ ʧʦʨʘʞʝʥʠʷ ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 3-ʭ ʣʝʪ 

ʚʳʧʦʣʥʷʣʠ ʚʩʢʨʳʪʠʝ ʧʦʜʥʘʜʢʦʩʪʠʯʥʦʡ ʠ ʤʝʞʤʳʰʝʯʥʦʡ ʬʣʝʛʤʦʥʳ ʧʦ ʊ. ʇ. ʂʨʘʩʥʦʙʘʝʚʫ (32 

ʙʦʣʴʥʳʭ). ʊʘʢʦʡ ʞʝ ʦʙʲʝʤ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʜʣʷ ʧʣʦʩʢʠʭ ʢʦʩʪʝʡ.  

ʇʨʠ ʚʦʩʧʘʣʝʥʠʠ ʦʜʥʦʡ ʪʨʫʙʯʘʪʦʡ ʢʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʦʩʪʝʦʧʝʨʬʦʨʘʮʠʪʘ ʠ ʧʦʩʪʦʷʥʥʫʶ 

ʧʝʨʬʫʟʠʶ ʧʦʨʘʞʝʥʥʦʡ ʢʦʩʪʠ ʪʝʪʨʘʦʤʘʥʦʤ ʠ ʬʫʨʘʮʠʣʣʠʥʦʤ (12 ʙʦʣʴʥʳʭ). ʆʙʷʟʘʪʝʣʴʥʳʤ 

ʫʩʣʦʚʠʝʤ ʣʝʯʝʥʠʷ ʷʚʠʣʦʩʴ ʠʤʤʦʙʠʣʠʟʘʮʠʷ ʙʦʣʴʥʦʡ ʢʦʥʝʯʥʦʩʪʠ.  

ʇʨʠ ʦʩʪʝʦʤʠʝʣʠʪʝ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʧʨʠʤʝʥʷʣʠ ʢʣʝʝʚʦʝ ʚʳʪʷʞʝʥʠʝ ʟʘ ʙʝʜʨʦ. ɺ 

ʩʣʫʯʘʷʭ ʪʦʪʘʣʴʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʪʨʫʙʯʘʪʳʭ ʢʦʩʪʝʡ (ʙʝʜʨʦ, ʙʦʣʴʰʝʙʝʨʮʦʚʘʷ ʢʦʩʪʴ) ʩ 

ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʦʯʘʛʘʤʠ ʜʝʩʪʨʫʢʮʠʠ ʠ ʥʝʯʝʪʢʦ ʦʧʨʝʜʝʣʷʶʱʠʤʩʷ ʤʝʣʢʠʤʠ ʩʝʢʚʝʩʪʨʘʤʠ ʚ 

ʧʦʜʦʩʪʨʦʡ ʩʪʘʜʠʠ ʧʨʦʚʦʜʠʣʠ ʤʥʦʞʝʩʪʚʝʥʥʫʶ ʯʨʝʟʢʦʞʥʫʶ ʦʩʪʝʦʧʝʨʬʦʨʘʮʠʶ ʩʧʠʮʝʡ 

ʂʠʨʰʥʝʨʘ. ʇʨʦʦʧʝʨʠʨʦʚʘʥʳ 3 ʙʦʣʴʥʳʭ ʩ ʭʦʨʦʰʠʤ ʨʝʟʫʣʴʪʘʪʦʤ. ʇʨʠʤʝʥʝʥʠʝ ʵʪʦʡ ʤʝʪʦʜʠʢʠ 

ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʨʝʜʫʧʨʝʜʠʪʴ ʧʝʨʝʭʦʜ ʧʨʦʮʝʩʩʘ ʚ ʭʨʦʥʠʯʝʩʢʫʶ ʩʪʘʜʠʶ.  

ʇʦʩʣʝ ʚʳʧʠʩʢʠ ʠʟ ʩʪʘʮʠʦʥʘʨʘ ʙʦʣʴʥʳʤ ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʧʨʝʜʣʦʞʝʥʠʝ ʣʝʯʝʥʠʷ ʚ ʢʦʩʪʥʦ-

ʩʫʩʪʘʚʥʦʤ ʩʘʥʘʪʦʨʠʠ (ʣʝʯʠʣʦʩʴ 11 ʜʝʪʝʡ).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʚʳʟʜʦʨʦʚʝʣʦ 43 ʨʝʙʝʥʢʘ, ʫ 8 ʙʦʣʴʥʳʭ ʧʨʦʮʝʩʩ 

ʧʝʨʝʰʝʣ ʚ ʭʨʦʥʠʯʝʩʢʫʶ ʩʪʘʜʠʶ. ɺ ʵʪʦʡ ʛʨʫʧʧʝ ʙʦʣʴʥʦʛʦ ʠʤʝʣʠ 4 ʚʳʚʠʭʘ ʙʝʜʨʘ, ʥʘʙʣʶʜʘʣʦʩʴ 

3 ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʝʨʝʣʦʤʘ. ɼʝʬʦʨʤʘʮʠʠ ʠ ʫʪʦʣʱʝʥʠʷ ʢʦʩʪʝʡ ʦʪʤʝʯʝʥʳ ʚ 4 ʩʣʫʯʘʷʭ. 

ʃʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ʥʝ ʙʳʣʦ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʢʣʠʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʩʝʧʪʠʯʝʩʢʠʭ ʬʦʨʤ ʦʩʪʨʦʛʦ ʛʝʤʘʪʦʛʝʥʥʦʛʦ ʦʩʪʝʦʤʠʝʣʠʪʘ. 

ʀʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʢʦʤʧʣʝʢʩʝ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠʛʨʘʝʪ 

ʜʝʟʠʥʪʦʢʩʠʢʘʮʠʦʥʥʘʷ ʪʝʨʘʧʠʷ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʥʘʯʠʥʘʪʴʩʷ ʩʨʘʟʫ ʧʦʩʣʝ ʧʦʩʪʫʧʣʝʥʠʷ ʙʦʣʴʥʳʭ 

ʚ ʩʪʘʮʠʦʥʘʨ ʠ ʧʨʦʜʦʣʞʘʪʴʩʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ.  

ʆʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʚ ʚʢʣʶʯʝʥʠʠ ʚ ʢʦʤʧʣʝʢʩ ʣʝʯʝʥʠʷ ʤʘʩʩʠʚʥʦʡ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʠ ʩʘʥʘʮʠʠ ʛʥʦʡʥʦʛʦ ʦʯʘʛʘ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʤʝʨʦʧʨʠʷʪʠʷʤʠ 

ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʜʝʩʝʥʩʠʙʠʣʠʟʠʨʫʶʱʘʷ ʪʝʨʘʧʠʷ ʠ ʩʪʠʤʫʣʷʮʠʷ ʠʤʤʫʥʥʦʡ 

ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ.  
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ɸʥʥʦʪʘʮʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʘʥʘʤʥʝʟʘ ʚʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʬʘʢʪʦʨʳ 

ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʜʝʪʝʡ. ʅʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ð ʯʘʩʪʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ 

ʬʘʩʪïʬʫʜʘ. ʕʪʦʪ ʬʘʢʪʦʨ ʨʠʩʢʘ ʦʙʣʘʜʘʝʪ ʩʘʤʳʤʠ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ OR=192,0 ʠ 

PPV=98%. ɼʘʣʝʝ ʧʦ ʫʙʳʚʘʥʠʶ OR ʩʣʝʜʫʶʪ ʯʘʩʪʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʛʘʟʠʨʦʚʘʥʥʳʭ ʥʘʧʠʪʢʦʚ 

(ʆR=120,46) ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ (ʆR=25,55). ʉʨʝʜʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʜʝʪʝʡ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʷʚʣʷʶʪʩʷ 

ʥʘʣʠʯʠʝ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʫ ʦʪʮʘ (ʆR=6,674), ʦʞʠʨʝʥʠʷ ʫ ʤʘʪʝʨʠ (ʆR=4,661) ʠ 

ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʫ ʤʘʪʝʨʠ (ʆR=3,127).  

 

Abstract. Based on the history of the disease, there have been identified the most significant 

risk factors for the development of metabolic syndrome in children. In the first place ð frequent 

use of fast food. This risk factor has the highest rates of OR=192.0 and PPV=98%. Further in 

descending OR follows frequent consumption of carbonated beverages (OR=120.46) and unhealthy 

diet (OR=25.55). Among the genetic risk factors that affect the development of this pathology in 

children, the presence of hypertension in father (OR=6.674), obesity in mother (OR=4.661) and 

hypertensive disease in mother (OR=3.127) are statistically significant in children. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ, ʜʝʪʠ, ʘʙʜʦʤʠʥʘʣʴʥʦʝ ʦʞʠʨʝʥʠʝ, ʞʠʨʦʚʦʡ 

ʛʝʧʘʪʦʟ. 

 

Keywords: metabolic syndrome, children, abdominal obesity, fatty hepatosis. 

 

ʇʦ ʜʘʥʥʳʤ ɺʆɿ, ʦʢʦʣʦ 30% ʞʠʪʝʣʝʡ ʧʣʘʥʝʪʳ ʩʪʨʘʜʘʝʪ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ. 

ʄʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʠʤʝʝʪʩʷ ʫ 44% ʣʶʜʝʡ ʩʪʘʨʰʝ 50 ʣʝʪ. ʅʘʠʙʦʣʝʝ ʟʘʤʝʪʥʦʝ ʚʥʝʰʥʝʝ 
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ʧʨʦʷʚʣʝʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ð ʦʞʠʨʝʥʠʝ, ʧʦʵʪʦʤʫ ʚ ʟʦʥʝ ʨʠʩʢʘ ʣʶʜʠ ʩ 

ʠʟʙʳʪʦʯʥʳʤ ʚʝʩʦʤ.  

ʄʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ (ʄʉ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩʝʛʦʜʥʷ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ) 

ʧʨʠʟʥʘʣʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʧʘʥʜʝʤʠʝʡ ʍʍɯ ʚʝʢʘ ʠ ʚʟʷʣʘ ʝʛʦ ʧʦʜ ʩʚʦʡ ʢʦʥʪʨʦʣʴ. ʇʦ 

ʜʘʥʥʳʤ ɺʆɿ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʙʳʪʦʯʥʫʶ ʤʘʩʩʫ ʪʝʣʘ ʠʤʝʶʪ ʦʢʦʣʦ 1,7 ʤʠʣʣʠʘʨʜʦʚ 

ʯʝʣʦʚʝʢ, ʪʦ ʝʩʪʴ ʢʘʞʜʳʡ ʯʝʪʚʝʨʪʳʡ ʞʠʪʝʣʴ ʥʘʰʝʡ ʧʣʘʥʝʪʳ [2ï3]. 

ʏʠʩʣʝʥʥʦʩʪʴ ʣʶʜʝʡ, ʩʪʨʘʜʘʶʱʠʭ ʦʞʠʨʝʥʠʝʤ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʘʞʜʳʝ 10 ʣʝʪ ʥʘ 10% 

[4]. ʇʦʯʪʠ ʫ 60% ʚʟʨʦʩʣʳʭ ʦʞʠʨʝʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ, ʧʨʦʜʦʣʞʘʝʪ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʪʴ ʠ ʚʝʜʝʪ ʢ ʨʘʟʚʠʪʠʶ ʩʝʨʴʝʟʥʳʭ ʦʩʣʦʞʥʝʥʠʡ [1ï2].  

ɼʝʪʩʢʦʝ ʠ ʧʦʜʨʦʩʪʢʦʚʦʝ ʦʞʠʨʝʥʠʝ, ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʝ ʚʦ ʚʟʨʦʩʣʳʡ ʧʝʨʠʦʜ, ʠʤʝʝʪ ʙʦʣʝʝ 

ʪʷʞʝʣʦʝ ʪʝʯʝʥʠʝ, ʩʦʧʨʦʚʦʞʜʘʷʩʴ ʚʳʨʘʞʝʥʥʦʡ ʧʨʠʙʘʚʢʦʡ ʤʘʩʩʳ ʠ ʯʘʩʪʦʪʦʡ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʯʝʤ ʦʞʠʨʝʥʠʝ, ʜʝʙʶʪʠʨʦʚʘʚʰʝʝ ʚ ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʝ [4, 9].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʠʪʴ ʬʘʢʪʦʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʞʠʨʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ. 

 

ʆʙʲʝʤ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʦʪʜʝʣʝʥʠʷ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ 

ʦʭʨʘʥʳ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ (ʅʎʆʄʠɼ). 

ɼʠʘʛʥʦʟ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ IDF, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ 2007 ʛ. ʥʘ 

ʦʩʥʦʚʝ ʘʥʘʣʦʛʠʯʥʳʭ ʢʨʠʪʝʨʠʝʚ ʄʉ ʜʣʷ ʚʟʨʦʩʣʳʭ [5]. 

ʇʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʠʩʴ 217 ʜʝʪʝʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 

I ʛʨʫʧʧʘ (ʦʩʥʦʚʥʘʷ n=158) ð ʜʝʪʠ ʩ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ; 

II ʛʨʫʧʧʘ (ʢʦʥʪʨʦʣʴʥʘʷ n=59) ð ʜʝʪʠ ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ; 

ʋ ʚʩʝʭ ʜʝʪʝʡ ʧʨʦʚʦʜʠʣʦʩʴ ʘʥʘʤʥʝʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʩʧʝʮʠʘʣʴʥʦ ʩʦʩʪʘʚʣʝʥʥʦʡ 

ʢʘʨʪʝ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʣʘ ʚʦʧʨʦʩʳ ʩʦʮʠʘʣʴʥʦʛʦ, ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʠ ʩʙʦʨʝ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʚʦʟʨʘʩʪʥʦʡ ʠ 

ʧʦʣʦʚʦʡ ʩʦʩʪʘʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1.  

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ɼɽʊɽʁ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʇʆʃɸ 

 

ʇʦʣ 

 

ɻʨʫʧʧʘ 

ʄʘʣʴʯʠʢʠ ɼʝʚʦʯʢʠ 

abc % abc % 

ʆʩʥʦʚʥʘʷ 76 48,1 82 51,9 

ʂʦʥʪʨʦʣʴʥʘʷ 36 61,0 23 39,0 

ʀʪʦʛʦ 112 100 105 100 

 

ɼʝʚʦʯʝʢ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʦʢʘʟʘʣʦʩʴ ʙʦʣʴʰʝ, ʯʝʤ ʤʘʣʴʯʠʢʦʚ ʥʘ 3,7%, ʘ ʩʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ ʦʙʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ 12,2 ʣʝʪ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʚ ʦʩʥʦʚʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʭ 

ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚ ʠ ʩʦʩʪʘʚʣʷʝʪ 12,0Ñ0,44. 

ʋ ʚʩʝʭ ʜʝʪʝʡ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ, ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘʙʣʶʜʘʣʦʩʴ ʘʙʜʦʤʠʥʘʣʴʥʦʝ 

ʦʞʠʨʝʥʠʝ, ʠ ʟʘʙʦʣʝʚʘʥʠʝ ʥʦʩʠʣʦ ʢʦʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦïɻ ʢʟʦʛʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 2, ʫ ʥʘʠʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʝʪʝʡ ʥʘʙʣʶʜʘʣʦʩʴ ʂʕʆ 1 ʩʪʝʧʝʥʠ 

(36,7%), ʠ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʤʝʥʴʰʝ ð 4 ʩʪʝʧʝʥʠ (17,7%). ʂʕʆ 2 ʠ 3 ʩʪʝʧʝʥʝʡ ð 21,5% ʠ 

24,1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩ ʥʝʙʦʣʴʰʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʚ 2,6% ʜʝʪʝʡ ʩ 3 ʩʪʝʧʝʥʴʶ. 

 

ʊʘʙʣʠʮʘ 2. 

ʂʆʅʉʊʀʊʋʎʀʆʅɸʃʔʅʆ-ʕʂɿʆɻɽʅʅʆɽ ʆɾʀʈɽʅʀɽ  

ʋ ʆɹʉʃɽɼʆɺɸʅʅʓʍ ɼɽʊɽʁ, ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʇʆʃɸ 

 

ʇʦʣ 

 

ɼʠʘʛʥʦʟ 

ʄʘʣʴʯʠʢʠ ɼʝʚʦʯʢʠ ɺʩʝʛʦ 

abc % abc % abc % 

ʂʕʆI 24 31,6 34 41,5 58 36,7 

ʂʕʆ II  20 26,3 14 17,1 34 21,5 

ʂʕʆ III  19 25,0 19 23,2 38 24,1 

ʂʕʆ IV 13 17,1 15 18,3 28 17,7 

ʀʪʦʛʦ 76 100 82 100 158 100 

 

ʇʨʠ ʢʦʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦïɻ ʢʟʦʛʝʥʥʦʤ ʦʞʠʨʝʥʠʠ I ʠ IV ʩʪʝʧʝʥʝʡ ʜʝʚʦʯʝʢ ʦʢʘʟʘʣʦʩʴ 

ʙʦʣʴʰʝ, ʯʝʤ ʤʘʣʴʯʠʢʦʚ (41,4% ʠ 31,6%, 18,3% ʠ 17,1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʅʘʠʙʦʣʝʝ ʦʱʫʪʠʤʘʷ 

ʨʘʟʥʠʮʘ ʧʨʠ ʂʕʆ I ʩʪʝʧʝʥʠ ð 9,9%. ʇʨʠ ʂʕʆII ʩʠʪʫʘʮʠʷ ʥʘʦʙʦʨʦʪ ð ʤʘʣʴʯʠʢʦʚ ʙʦʣʴʰʝ ʥʘ 

9,2%. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ ʂʕʆ III ʢʦʣʠʯʝʩʪʚʦ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ ʦʜʠʥʘʢʦʚʦʝ ð 19.  

ʀʟʫʯʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ð ʟʜʦʨʦʚʴʝ ʨʦʜʠʪʝʣʝʡ, ʧʝʨʝʥʝʩʝʥʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʡ ʜʝʪʝʡ ʠ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʡ ʬʘʢʪʦʨ ð ʭʘʨʘʢʪʝʨ ʧʠʪʘʥʠʷ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ 

ʚʳʷʚʣʝʥʦ ʯʪʦ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʧʨʦʮʝʥʪ ʟʜʦʨʦʚʳʭ ʨʦʜʠʪʝʣʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ. ʕʪʦʪ ʬʘʢʪ ʦʪʨʘʞʝʥ ʥʘ ʈʠʩʫʥʢʝ 1.  

 

 
 

ʈʠʩʫʥʦʢ 1. ɿʜʦʨʦʚʴʝ ʨʦʜʠʪʝʣʝʡ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ. 

 

ʉʨʝʜʠ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʦʜʠʪʝʣʝʡ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʥʘ ʧʝʨʚʦʤ 

ʤʝʩʪʝ ʛʠʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ, ʢʘʢ ʫ ʦʪʮʦʚ, ʪʘʢ ʠ ʫ ʤʘʪʝʨʝʡ ð 68,7% ʠ 43,7% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʞʠʨʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʪʨʝʪʴ ʩʣʫʯʘʝʚ ʫ ʤʘʪʝʨʝʡ (33,6%), ʘ ʫ ʦʪʮʦʚ 21,2%. 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʫ ʨʦʜʠʪʝʣʝʡ ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ (10,1% ʫ ʤʘʪʝʨʝʡ ʠ 9,1% ʫ 

ʦʪʮʦʚ), ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʫ ʤʘʪʝʨʝʡ ð 10,9%, ʯʝʤ ʫ ʦʪʮʦʚ ð 3% 

(ʈʠʩʫʥʦʢ 2). 
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ʈʠʩʫʥʦʢ 2. ʅʦʟʦʣʦʛʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʦʜʠʪʝʣʝʡ. 

 

ɿʘʙʦʣʝʚʘʥʠʷ ʨʦʜʠʪʝʣʝʡ, ʦʩʦʙʝʥʥʦ ʛʠʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʠ ʦʞʠʨʝʥʠʝ, ʷʚʣʷʶʪʩʷ 

ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʜʝʪʝʡ 

[5ï7]. 

ʊʘʢʞʝ ʚ ʘʥʘʤʥʝʟʝ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʷʣʦʩʴ ʧʝʨʝʥʝʩʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ʅʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʤ ʦʢʘʟʘʣʦʩʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʆʈɺʀ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ð 39,2% ʚ ʦʩʥʦʚʥʦʡ ʠ 93,2% ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ. ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʆʈɺʀ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʘʥʘʣʦʛʠʯʥʳʡ ʫʨʦʚʝʥʴ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ. ʆʜʥʘʢʦ, ʜʨʫʛʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʚʠʨʫʩʥʳʡ ʛʝʧʘʪʠʪ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʜʝʪʩʢʠʝ 

ʠʥʬʝʢʮʠʠ (ʢʨʘʩʥʫʭʘ, ʢʦʨʴ, ʚʝʪʨʷʥʘʷ ʦʩʧʘ, ʧʘʨʦʪʠʪ, ʢʦʢʣʶʰ), ʘ ʪʘʢʞʝ ʪʨʘʚʤʳ ʢʦʥʝʯʥʦʩʪʝʡ ʠ 

ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʳʝ ʪʨʘʚʤʳ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ (ʈʠʩʫʥʦʢ 3). 

 

 
 

ʈʠʩʫʥʦʢ 3. ʇʝʨʝʥʝʩʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʜʝʪʝʡ. 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʭʘʨʘʢʪʝʨʫ ʧʠʪʘʥʠʷ ʫ ʜʝʪʝʡ ʩ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ [8ï10].  

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʟʫʯʘʣʩʷ ʭʘʨʘʢʪʝʨ ʧʠʪʘʥʠʷ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ. ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʥʘ 

ʛʨʫʜʥʦʤ ʚʩʢʘʨʤʣʠʚʘʥʠʠ ʚ ʦʩʥʦʚʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʭ ʥʘʭʦʜʠʣʦʩʴ ʦʜʠʥʘʢʦʚʦʝ ʚ 

ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ ð 62,7%. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʠʩʢʫʩʩʪʚʝʥʥʦʝ 
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ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 
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ʚʩʢʘʨʤʣʠʚʘʥʠʝ ʧʦʣʫʯʘʣʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʥʘ 1,4% ʙʦʣʴʰʝ, ʘ ʩʤʝʰʘʥʥʦʝ ð ʥʘ 1,4% 

ʜʝʪʝʡ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ. ɺʩʝ ʵʪʠ ʜʘʥʥʳʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʚ ʊʘʙʣʠʮʝ 3.  

 

ʊʘʙʣʠʮʘ 3. 

ʇʀʊɸʅʀɽ ɼɽʊɽʁ ɺ ʇɽʈʀʆɼ ʈɸʅʅɽɻʆ ɻʈʋɼʅʆɻʆ ɺʆɿʈɸʉʊɸ 

 

ʇʠʪʘʥʠʝ ʚ ʧʝʨʠʦʜ 

ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ 

  

ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ 

n=158 

 

ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

n=59 

 

abc % abc % 

ʛʨʫʜʥʦʝ 99 62,7 37 62,7 

ʠʩʢʫʩʩʪʚʝʥʥʦʝ 22 13,9 9 15,3 

ʩʤʝʰʘʥʥʦʝ 37 23,4 13 22,0 

 

ɺ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʠʪʘʥʠʝ ʜʝʪʝʡ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʠʟʫʯʘʣʦʩʴ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʧʘʨʘʤʝʪʨʘʤ: ʨʝʞʠʤ, ʫʧʦʪʨʝʙʣʝʥʠʝ ʬʘʩʪïʬʫʜʘ ʠ ʩʣʘʜʢʠʭ ʛʘʟʠʨʦʚʘʥʥʳʭ ʥʘʧʠʪʢʦʚ (ʢʦʢʘïʢʦʣʘ, 

ʧʝʧʩʠïʢʦʣʘ, ʩʧʨʘʡʪ, ʬʘʥʪʘ ʠ ʜʨ.) (ʊʘʙʣʠʮʘ 4). 

 

ʊʘʙʣʠʮʘ 4.  

ʍɸʈɸʂʊɽʈ ʇʀʊɸʅʀʗ ɼɽʊɽʁ ʉ ʄɽʊɸɹʆʃʀʏɽʉʂʀʄ ʉʀʅɼʈʆʄʆʄ 

 

 ̄ ʆʮʝʥʢʘ ʧʠʪʘʥʠʷ ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ (n=158) ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ (n=59) 

ɺʩʝʛʦ 

 

abc % abc % abc, % 

1. ʈʝʞʠʤ ʧʠʪʘʥʠʷ:      

ïʧʦʟʜʥʠʡ ʫʞʠʥ 133 84,2 12 20,3 145 

ï2 ʨʘʟʘ ʚ ʜʝʥʴ 4 2,5 0 0 4 

ï3 ʨʘʟʘ ʚ ʜʝʥʴ 0 0 26 44,1 26 

ï4 ʨʘʟʘ ʚ ʜʝʥʴ 9 5,7 19 32,2 28 

ï5 ʨʘʟ ʚ ʜʝʥʴ 12 7,6 2 3,4 14 

ɺʩʝʛʦ 158 100 59 100 217 

2. ʋʧʦʪʨʝʙʣʝʥʠʝ  

ʬʘʩʪïʬʫʜʘ: 

     

ïʥʝʪ 0 0 31 52,5 31 

ï1ï2 ʨʘʟʘ ʚ ʥʝʜʝʣʶ 14 8,9 25 42,4 39 

ï3ï4 ʨʘʟʘ ʚ ʥʝʜʝʣʶ 43 27,2 3 5,1 46 

ï5ï6 ʨʘʟ ʚ ʥʝʜʝʣʶ 14 8,9 0 0 14 

ïʝʞʝʜʥʝʚʥʦ 87 55,1 0 0 87 

ɺʩʝʛʦ 158 100 59 100 217 

3. ʋʧʦʪʨʝʙʣʝʥʠʝ 

ʛʘʟʠʨʦʚʘʥʥʳʭ 

ʥʘʧʠʪʢʦʚ: 

     

 ïʥʝʪ 0 0 31 52,5 31 

 ï1ï2 ʨʘʟʘ ʚ ʥʝʜʝʣʶ 13 8,2 23 39,0 36 

 ï3ï4 ʨʘʟʘ ʚ ʥʝʜʝʣʶ 25 15,8 5 8,5 30 

 ï5ï6 ʨʘʟ ʚ ʥʝʜʝʣʶ 21 13,3 0 0 21 

 ï ʝʞʝʜʥʝʚʥʦ 99 62,7 0 0 99 

ɺʩʝʛʦ 158 100 59 100 217 
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ʇʨʠ ʠʟʫʯʝʥʠʠ ʦʙʥʘʨʫʞʝʥʘ ʩʣʝʜʫʶʱʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ:  

ʥʘʨʫʰʝʥʠʝ ʨʝʞʠʤʘ ʧʠʪʘʥʠʷ ʚ ʚʠʜʝ ʧʦʟʜʥʝʛʦ ʫʞʠʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʯʘʱʝ ʥʘʙʣʶʜʘʣʦʩʴ ʫ 

ʜʝʪʝʡ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ð 84,2%, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ð 20,3%.  

ʧʠʪʘʥʠʝ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ 3ï5 ʨʘʟ ʚ ʜʝʥʴ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʦ 68%, ʘ ʚ 

ʦʩʥʦʚʥʦʡ ð 13,3%, ʪʦ ʝʩʪʴ ʥʘ ʧʦʨʷʜʦʢ ʤʝʥʴʰʝ. 

ʋʧʦʪʨʝʙʣʝʥʠʝ ʬʘʩʪïʬʫʜʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʣʫʯʠʣʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ 

ʚʩʝʤʫ ʤʠʨʫ. ʅʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ ʠ ʥʘʰʘ ʩʪʨʘʥʘ. ɺʩʝ ʜʝʪʠ ʩ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ 

ʧʨʠʤʝʥʷʶʪ ʧʨʦʜʫʢʪʳ ʙʳʩʪʨʦʛʦ ʧʠʪʘʥʠʷ. ʅʝ ʠʩʧʦʣʴʟʫʶʪ ʬʘʩʪïʬʫʜ 52,5% ʜʝʪʝʡ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʝʞʝʜʥʝʚʥʦ ʫʧʦʪʨʝʙʣʷʶʪ ʬʘʩʪïʬʫʜ 55,1% ʜʝʪʝʡ, ʘ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ð ʥʠ ʦʜʥʦʛʦ ʨʝʙʝʥʢʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʜʝʪʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʝʜʷʪ ʬʘʩʪïʬʫʜ 

1ï2 ʨʘʟʘ ʚ ʥʝʜʝʣʶ ð 42,4%, ʘ ʦʩʥʦʚʥʦʡ ð 8,9%. ʆʪ 3 ʜʦ 6 ʨʘʟ ʚ ʥʝʜʝʣʶ ʫʧʦʪʨʝʙʣʷʶʪ ʬʘʩʪï

ʬʫʜ 36,1% ʜʝʪʝʡ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ 5,1% ʚ ʢʦʥʪʨʦʣʴʥʦʡ. 

ʇʨʠʤʝʨʥʦ ʪʘʢʘʷ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʘ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʩʣʘʜʢʠʭ 

ʛʘʟʠʨʦʚʘʥʥʳʭ ʥʘʧʠʪʢʦʚ: ʚʩʝ ʜʝʪʠ ʩ ʄʉ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʧʴʶʪ ʩʣʘʜʢʠʝ ʛʘʟʠʨʦʚʘʥʥʳʝ 

ʥʘʧʠʪʢʠ ð ʝʞʝʜʥʝʚʥʦ 62,7%, 5ï6 ʨʘʟ ʚ ʥʝʜʝʣʶ ð 13,3%, ʘ ʦʩʪʘʣʴʥʳʝ 24,0% ʦʪ ʦʜʥʦʛʦ ʜʦ 4 

ʨʘʟ ʚ ʥʝʜʝʣʶ. ʅʝ ʫʧʦʪʨʝʙʣʷʶʪ ʩʣʘʜʢʠʝ ʥʘʧʠʪʢʠ ð 52,5% ʜʝʪʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, 1ï2 ʨʘʟʘ 

ʚ ʥʝʜʝʣʶ ð 39,0% ʜʝʪʝʡ ʠ 3ï4 ʨʘʟʘ ʚ ʥʝʜʝʣʶ ð 8,5%.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʘʥʘʤʥʝʟʘ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʜʝʪʝʡ, ʟʥʘʯʠʤʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʷʚʣʷʶʪʩʷ: ʚʦ-ʧʝʨʚʳʭ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʨʦʜʠʪʝʣʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ, ʦʞʠʨʝʥʠʝʤ ʠ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ. ʉʨʝʜʠ ʧʝʨʝʥʝʩʝʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʆʈɺʀ, ʥʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. 

ʅʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʜʨʫʛʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ.  

ɼʝʚʦʯʝʢ ʩ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ ʥʘ 3,7% ʙʦʣʴʰʝ, ʯʝʤ ʤʘʣʴʯʠʢʦʚ ʠ ʩʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ ʜʝʪʝʡ ʩʦʩʪʘʚʠʣ 12,0Ñ0,44. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʄʉ ʚʳʷʚʣʝʥʳ ʧʨʠ ʠʟʫʯʝʥʠʠ ʭʘʨʘʢʪʝʨʘ 

ʧʠʪʘʥʠʷ: ʥʘʨʫʰʝʥʠʝ ʧʠʪʘʥʠʷ ʚ ʚʠʜʝ ʧʦʟʜʥʝʛʦ ʫʞʠʥʘ, ʝʞʝʜʥʝʚʥʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ ʬʘʩʪïʬʫʜʘ ʠ 

ʩʣʘʜʢʠʭ ʛʘʟʠʨʦʚʘʥʥʳʭ ʥʘʧʠʪʢʦʚ ʦʢʘʟʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ.  

ʋʧʦʪʨʝʙʣʝʥʠʝ ʬʘʩʪïʬʫʜʘ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ ʠʤʝʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ.  

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʨʘʥʛʦʚʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ (ʊʘʙʣʠʮʘ 5). 

ɼʣʷ ʵʪʦʛʦʙʳʣʠ ʚʳʯʠʩʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

1) ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ Se (sensitivity) ð ɻ ʪʦ ʧʨʦʧʦʨʮʠʷ ʧʨʘʚʠʣʴʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʘ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ, ʪ. ʝ. ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʣʠʯʠʝ 

ʬʘʢʪʦʨʘ ʫ ʙʦʣʴʥʳʭ. 

2) ʉʧʝʮʠʬʠʯʥʦʩʪʴ Sp (specificity) ð ɻ ʪʦ ʧʨʦʧʦʨʮʠʷ ʧʨʘʚʠʣʴʥʳʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʪ. ʝ. ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 

ʬʘʢʪʦʨʘ ʫ ʟʜʦʨʦʚʳʭ.  

3) ʀʥʬʦʨʤʘʪʠʚʥʦʩʪʴ (ʠʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ) ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʪʝʩʪʘ (J) ð ɻ ʪʦ ʧʨʦʧʦʨʮʠʷ 

ʧʨʘʚʠʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʘ ʩʨʝʜʠ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ. 

4) ʇʨʦʛʥʦʩʪʠʯʥʦʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ PPV (positivepredictivevalue) ð ɻ ʪʦ 

ʧʨʦʧʦʨʮʠʷ ʧʨʘʚʠʣʴʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ ʩʨʝʜʠ ʚʩʝʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʩʪʘ, 

ʪ. ʝ. ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʠʤʝʝʪʩʷ, ʝʩʣʠ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʘ ʧʦʣʦʞʠʪʝʣʴʥʳ. 

5) ʇʨʦʛʥʦʩʪʠʯʥʦʩʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ NPV (negativepredictivevalue) ð ɻ ʪʦ 

ʧʨʦʧʦʨʮʠʷ ʚʝʨʥʦ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ ʩʨʝʜʠ ʚʩʝʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʪ. ʝ. 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʦʪʩʫʪʩʪʚʫʝʪ, ʝʩʣʠ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʘ ʦʪʨʠʮʘʪʝʣʴʥʳ. 
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6) ʆʪʥʦʰʝʥʠʝ ʰʘʥʩʦʚ ʆR (orddsratio) ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʠʩʭʦʜʦʤ ʠ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ. ʆʪʥʦʰʝʥʠʝ ʰʘʥʩʦʚ ʧʦʟʚʦʣʷʝʪ ʩʨʘʚʥʠʪʴ ʛʨʫʧʧʳ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦ 

ʯʘʩʪʦʪʝ ʚʳʷʚʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʨʠʩʢʘ ʠ ʧʦʢʘʟʳʚʘʝʪ, ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʰʘʥʩʳ 

ʥʘʩʪʫʧʣʝʥʠʷ ʠʩʭʦʜʘ ʧʨʠ ʥʘʣʠʯʠʠ ʠʟʫʯʘʝʤʦʛʦ ʬʘʢʪʦʨʘ ʚʳʰʝ ʰʘʥʩʦʚ ʠʩʭʦʜʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʜʝʡʩʪʚʠʷ ʜʘʥʥʦʛʦ ʬʘʢʪʦʨʘ. ʏʝʤ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʴ OR, ʪʝʤ ʚʳʰʝ ʨʘʥʛʦʚʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʠʩʢ-

ʬʘʢʪʦʨʘ. 

 

ʊʘʙʣʠʮʘ 5.  

ʈɸʅɻʆɺɸʗ ɿʅɸʏʀʄʆʉʊʔ ʌɸʂʊʆʈʆɺ ʈʀʉʂɸ ʋ ɼɽʊɽʁ 

 ʉ ʄɽʊɸɹʆʃʀʏɽʉʂʀʄ ʉʀʅɼʈʆʄʆʄ 

 

ʌʘʢʪʦʨ Se Sp PPV NPV J OR 95% ɼʀ 

ʥʠʞʥʷʷ ʚʝʨʭʥʷʷ 

ʀʩʢʫʩʩʪʚʝʥʥʦʝ ʠʣʠ 

ʩʤʝʰʘʥʥʦʝ 

ʚʩʢʘʨʤʣʠʚʘʥʠʝ 

 

37 

 

63 

 

73 

 

27 

 

0,44 

 

1,00* 

 

0,540 

 

1,860 

ʅʝʨʘʮʠʦʥʘʣʴʥʦʝ 

ʧʠʪʘʥʠʝ 

 

87 

 

80 

 

92 

 

69 

 

0,85 

 

25,55** 

 

11,680 

 

55,898 

ʏʘʩʪʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ 

ʬʘʩʪ-ʬʫʜʘ 

 

91 

 

95 

 

98 

 

80 

 

0,92 

 

192,0** 

 

53,139 

 

693,726 

ʏʘʩʪʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ 

ʛʘʟʠʨʦʚʘʥʥʳʭ 

ʥʘʧʠʪʢʦʚ 

 

92 

 

92 

 

97 

 

81 

 

0,92 

 

120,46** 

 

41,003 

 

353,903 

ʅʘʩʣʝʜʩʪʚʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʦʪʮʘ: 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 6 98 90 28 0,31 3,503* 0,434 28,272 

ɻʠʧʝʨʪʦʥʠʯʝʩʢʘʷ 

ʙʦʣʝʟʥʴ 

 

43 

 

90 

 

92 

 

37 

 

0,56 

 

6,674** 

 

2,711 

 

16,433 

ɿʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʮʘ 2 98 75 27 0,28 1,123* 0,114 11,010 

ʆʞʠʨʝʥʠʝ 13 90 78 28 0,34 1,354* 0,518 3,540 

ʅʘʩʣʝʜʩʪʚʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʤʘʪʝʨʠ: 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 8 98 92 28 0,32 4,767* 0,606 37,498 

ɻʠʧʝʨʪʦʥʠʯʝʩʢʘʷ 

ʙʦʣʝʟʥʴ 

 

33 

 

86 

 

87 

 

32 

 

0,47 

 

3,127** 

 

1,383 

 

7,071 

ɿʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʮʘ 8 97 87 28 0,32 2,555* 0,559 11,682 

ʆʞʠʨʝʥʠʝ 25 93 91 32 0,44 4,661** 1,588 13,677 

* ð p >0,05; ** ð p <0,05. 

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʮʝʥʢʠ ʨʘʥʛʦʚʦʡ ʟʥʘʯʠʤʦʩʪʠ ʨʠʩʢïʬʘʢʪʦʨʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʜʝʪʝʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʝʨʚʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ 

ʯʘʩʪʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʬʘʩʪïʬʫʜʘ. ʕʪʦʪ ʬʘʢʪʦʨ ʨʠʩʢʘ ʦʙʣʘʜʘʝʪ ʩʘʤʳʤʠ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ OR=192,0 ʠ PPV=98%. ʐʘʥʩʳ ʚʩʪʨʝʪʠʪʴ ʯʘʩʪʦ ʫʧʦʪʨʝʙʣʷʶʱʝʛʦ ʬʘʩʪïʬʫʜ 

ʨʝʙʝʥʢʘ ʩʨʝʜʠ ʜʝʪʝʡ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʚ 192 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʩʨʝʜʠ ʜʝʪʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʅʘʙʣʶʜʘʝʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ, ʪʘʢ ʢʘʢ 95% ɼʀ ʥʝ ʚʢʣʶʯʘʝʪ 1. 

ɼʘʣʝʝ ʧʦ ʫʙʳʚʘʥʠʶ OR ʩʣʝʜʫʶʪ ʯʘʩʪʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʛʘʟʠʨʦʚʘʥʥʳʭ ʥʘʧʠʪʢʦʚ (ʆR=120,46) ʠ 

ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ (ʆR=25,55). 

ʉʨʝʜʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʜʝʪʝʡ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ̫ ʚʣʷʶʪʩʷ ʥʘʣʠʯʠʝ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʫ ʦʪʮʘ (ʆR=6,674), 

ʦʞʠʨʝʥʠʷ ʫ ʤʘʪʝʨʠ (ʆR=4,661) ʠ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʫ ʤʘʪʝʨʠ (ʆR=3,127).  
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ɸʥʥʦʪʘʮʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʙʣʝʤʘ ʣʝʯʝʥʠʷ ʥʝʬʨʦʧʪʦʟʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʫʨʦʣʦʛʠʠ. ʅʝʬʨʦʧʪʦʟ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʨʝʜʠ 

ʫʨʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʟʘʥʠʤʘʝʪ 3-ʝ ʤʝʩʪʦ, ʠ ʩʦʩʝʜʩʪʚʫʝʪ ʩ ʪʘʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʢʘʢ, 

ʤʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ ʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʘʷ ʛʠʧʝʨʧʣʘʟʠʷ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʤʝʜʠʮʠʥʳ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ 

ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʦʣʴʢʦ ʫ 5,68% ʧʘʮʠʝʥʪʦʚ, ʧʦʵʪʦʤʫ ʢʣʶʯʝʚʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʧʦ ʩʝʡ 

ʜʝʥʴ ʦʩʪʘʝʪʩʷ ʭʠʨʫʨʛʠʯʝʩʢʠʡ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝʬʨʦʧʝʢʩʠʠ ʧʨʠ ʥʝʬʨʦʧʪʦʟʝ ʜʦʩʪʠʛʘʝʪ ʙʦʣʝʝ 

95%, ʚ ʩʚʷʟʠ, ʩ ʯʝʤ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʠʢ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʘʢ ʥʠʢʦʛʜʘ 

ʘʢʪʫʘʣʴʥʘ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʧʦʧʳʪʘʣʠʩʴ ʩʦʟʜʘʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʫʶ ʙʘʟʫ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʚ 

ʙʫʜʫʱʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʧʦʩʦʙʳ ʥʝʬʨʦʧʝʢʩʠʠ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪ 

ʧʨʠʤʝʥʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʦʩʦʙʠʷ ʧʨʠ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. 

 

Abstract. To date, the problem of treating nephroptosis is still one of the keys in modern 

urology. Nephroptosis in terms of prevalence among urological diseases ranks third and is adjacent 

to such diseases as urolithiasis and benign prostatic hyperplasia. Despite the modern achievements 

of medicine, the use of conservative treatment shows its effectiveness in only 5.68% of patients, so 

the key method of treatment to this day remains surgical. The effectiveness of nephropexy with 
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nephroptosis reaches more than 95%, in connection with which the introduction of new techniques 

and the modernization of existing is more urgent than ever. In this paper, we have tried to create 

a conceptual framework that will allow us to improve the methods of nephropexy in the future to 

increase the effectiveness of the use of an operational benefit in this pathology. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʬʨʦʧʪʦʟ, ʥʝʬʨʦʧʝʢʩʠʷ, ʦʧʝʨʘʪʠʚʥʦʝ ʧʦʩʦʙʠʝ, ʦʧʪʠʤʠʟʘʮʠʷ. 

 

Keywords: nephroptosis, nephropexy, surgical manual, optimization. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʙʣʝʤʘ ʣʝʯʝʥʠʷ ʥʝʬʨʦʧʪʦʟʘ (ʅɿ) ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʢʣʶʯʝʚʳʭ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʫʨʦʣʦʛʠʠ [1, ʩ. 47]. ʅɿ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʨʝʜʠ 

ʫʨʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʟʘʥʠʤʘʝʪ 3-ʝ ʤʝʩʪʦ [2, ʩ. 198], ʠ ʩʦʩʝʜʩʪʚʫʝʪ ʩ ʪʘʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʢʘʢ, ʤʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ ʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʘʷ ʛʠʧʝʨʧʣʘʟʠʷ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ 

ʞʝʣʝʟʳ. ɼʦʚʦʣʴʥʦ ʯʘʩʪʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ ʅɿ ʷʚʣʷʶʪʩʷ ʧʠʝʣʦʥʝʬʨʠʪ, ʛʠʜʨʦʥʝʬʨʦʟ, 

ʛʝʤʘʪʫʨʠʷ, ʥʝʬʨʦʣʠʪʠʘʟ ʠ ʜʨ. [5, ʩ. 147; 7, ʩ. 278]. ɼʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʠ ʫʨʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ [8, ʩ. 92] ʩʦ ʩʪʦʨʦʥʳ ʧʦʯʝʢ, ʠ 

ʟʘʯʘʩʪʫʶ ʧʨʠʚʦʜʠʪ ʢ ʫʪʨʘʪʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʢʦʣʦʩʩʘʣʴʥʫʶ 

ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ.  

ʇʦ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʅɿ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 2,3ï9,5% ʫ ʞʝʥʱʠʥ [3, ʩ. 

10; 4, ʩ. 11], ʘ ʩʨʝʜʠ ʤʫʞʯʠʥ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 0,2ï0,9% [10, ʩ. 91; 

11, ʩ. 1021], ʠ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʙʦʣʴʥʳʭ ʩ ʅɿ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 20-40 ʣʝʪ [6, ʩ. 160], ʧʦʵʪʦʤʫ 

ʚʦʧʨʦʩ ʨʘʥʥʝʛʦ ʠ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʣʝʯʝʥʠʷ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʝʥ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʥʘʤ ʥʝ ʚʩʪʨʝʪʠʣʦʩʴ 

ʝʜʠʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʅɿ, ʠ ʧʦ ʩʝʡ ʜʝʥʴ ʦʩʪʘʶʪʩʷ ʧʣʦʭʦ 

ʦʩʚʝʱʝʥʥʳʝ ʠ ʤʘʣʦʠʟʫʯʝʥʥʳʝ ʘʩʧʝʢʪʳ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʤʝʜʠʮʠʥʳ ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ 

ʧʦʢʘʟʳʚʘʝʪ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʦʣʴʢʦ ʫ 5,68% ʧʘʮʠʝʥʪʦʚ, ʧʦʵʪʦʤʫ ʢʣʶʯʝʚʳʤ ʤʝʪʦʜ 

ʣʝʯʝʥʠʷ ʧʦ ʩʝʡ ʜʝʥʴ ʦʩʪʘʝʪʩʷ ʭʠʨʫʨʛʠʯʝʩʢʦʝ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝʬʨʦʧʝʢʩʠʠ (ʅʇ) ʧʨʠ ʅɿ 

ʜʦʩʪʠʛʘʝʪ ʙʦʣʝʝ 95%, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʠʢ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʢʘʢ ʥʠʢʦʛʜʘ ʘʢʪʫʘʣʴʥʘ. 

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʙʘʟʳ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʦʩʦʙʠʷ ʧʨʠ ʅɿ ʧʫʪʝʤ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʧʦʩʦʙʦʚ ʅʇ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʘ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʣʝʯʝʥʠʷ 32 ʧʘʮʠʝʥʪʦʚ, 

ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ ɻɹʋɿ ʈʄ çʄʈʎʂɹè ʛ. ʉʘʨʘʥʩʢ ʚ ʧʝʨʠʦʜ ʩ ʷʥʚʘʨʷ 

2015 ʧʦ ʠʶʥʴ 2018 ʛʛ.  

ɺʩʝ ʧʘʮʠʝʥʪʳ ʩ ʅɿ ʙʳʣʠ ʧʦʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ:  

ï1-ʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ ʧʨʦʦʧʝʨʠʨʦʚʘʥʥʳʝ ʧʘʮʠʝʥʪʳ (n=28);  

ïʚʦ 2-ʦʡ ʛʨʫʧʧʝ ʙʳʣʠ ʧʘʮʠʝʥʪʳ, ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ, ʦʪʢʘʟʘʚʰʠʝʩʷ ʦʪ 

ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʠ ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʩʷ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʡ 

ʢʦʤʧʣʝʢʩ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʪʝʨʘʧʠʠ (n=4).  

ɺʩʝ ʧʘʮʠʝʥʪʳ, ʧʨʠʥʷʚʰʠʝ ʫʯʘʩʪʠʝ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʙʳʣʠ ʪʨʫʜʦʩʧʦʩʦʙʥʳ, 

ʚʦʟʨʘʩʪ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 18 ʜʦ 50 ʣʝʪ. ʇʦʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ ʧʘʮʠʝʥʪʦʚ ʚ 1-ʦʡ ʛʨʫʧʧʝ 

ʙʳʣ 30,12Ñ5,45 ʣʝʪ. ʇʦʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ ʧʘʮʠʝʥʪʦʚ ʚʦ 2-ʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 

27,89Ñ8,51 ʣʝʪ. ʋ ʧʘʮʠʝʥʪʦʚ 1-ʦʡ ʛʨʫʧʧʳ, ʪʘʢʞʝ, ʢʘʢ ʠ ʚʦ 2-ʦʡ ʛʨʫʧʧʝ ʧʨʝʦʙʣʘʜʘʣ 
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ʣʝʚʦʩʪʦʨʦʥʥʠʡ ʅɿ (ʃʅɿ) ð 85% ʠ 75% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣʘ ʚ 1-ʦʡ ʛʨʫʧʧʝ 5,5Ñ4,25 ʣʝʪ, ʘ ʚʦ 2-ʦʡ ʛʨʫʧʧʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

6,12Ñ3,45 ʣʝʪ. ɸʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʘʮʠʝʥʪʦʚ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʨʘʟʣʠʯʠʤʳ. ʂʦʤʧʣʝʢʩ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦʣʦʤ, ʫʪʚʝʨʞʜʝʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʢʘʩʘʝʤʦ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʧʨʠʤʝʥʷʣʦʩʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Microsoft Excel 2010 ʠ ʧʨʦʛʨʘʤʤʥʦïʘʧʧʘʨʘʪʥʳʡ 

ʢʦʤʧʣʝʢʩ Statistica 7.0. ʉ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʢʦ 2-ʦʡ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ 

ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʤʳ ʦʮʝʥʠʚʘʣʠ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ ʚ 

ʧʦʜʦʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʘ ʠʤʝʥʥʦ ʧʦ 3-ʭ ʙʘʣʣʴʥʦʡ ʩʠʩʪʝʤʝ (ʭʦʨʦʰʦ, ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ, 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ). 

ʂʨʠʪʝʨʠʡ ʦʮʝʥʢʠ çʭʦʨʦʰʦè ʧʦʜʨʘʟʫʤʝʚʘʣ ʧʦʜ ʩʦʙʦʡ ʥʦʨʤʘʣʴʥʦʝ ʘʥʘʪʦʤʠʯʝʩʢʦʝ 

ʧʦʣʦʞʝʥʠʝ ʧʦʯʢʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ, ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʚʠʞʥʦʩʪʠ, 

ʠʩʯʝʟʥʦʚʝʥʠʝ ʧʨʝʞʥʠʭ ʞʘʣʦʙ ʫ ʧʘʮʠʝʥʪʦʚ, ʠ ʥʦʨʤʘʣʠʟʘʮʠʷ ʛʝʤʦï ʠ ʫʨʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. 

ʂʨʠʪʝʨʠʡ ʦʮʝʥʢʠ çʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦè ʧʦʜʨʘʟʫʤʝʚʘʣ ʧʦʜ ʩʦʙʦʡ ʦʪʩʫʪʩʪʚʠʝ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʨʝʮʠʜʠʚʘ ʅɿ, ʦʪʤʝʯʝʥʦ ʩʦʭʨʘʥʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʡ 

ʩʠʤʧʪʦʤʘʪʠʢʠ, ʘʥʘʣʦʛʠʯʥʦ ʪʘʢʦʚʳʤ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʜʦ ʣʝʯʝʥʠʷ, ʪʝʤ ʥʝ ʤʝʥʝʝ, 

ʧʘʮʠʝʥʪʳ ʫʢʘʟʳʚʘʣʠ ʥʘ ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ. ɺ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ 

ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʚ ʧʨʦʝʢʮʠʠ ʧʦʯʢʠ, ʝʛʦ ʢʫʧʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʣʝʛʢʦʩʪʴʶ 

ʩʧʘʟʤʦʣʠʪʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʠ ʧʨ. 

ʂʨʠʪʝʨʠʡ ʦʮʝʥʢʠ çʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦè ʧʦʜʨʘʟʫʤʝʚʘʣ ʧʦʜ ʩʦʙʦʡ ʥʘʣʠʯʠʝ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʨʝʮʠʜʠʚʘ ʅɿ, ʠʣʠ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʪʘʢʦʚʳʭ, ʠʤʝʣʦʩʴ 

ʩʦʭʨʘʥʝʥʠʝ ʧʨʝʞʥʠʭ ʧʨʦʷʚʣʝʥʠʡ ʅɿ ʜʦ ʣʝʯʝʥʠʷ. 

ɾʘʣʦʙʳ ʥʘ ʙʦʣʠ ʚ ʦʙʣʘʩʪʠ ʧʦʯʢʠ ʧʨʝʜʲʷʚʣʷʣ 1 ʧʘʮʠʝʥʪ (4%) ʚ ʦʪʜʘʣʝʥʥʦʤ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʜʘʥʥʦʛʦ ʧʘʮʠʝʥʪʘ 

ʠʤʝʣʠ ʤʝʩʪʦ ʙʳʪʴ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ ʜʣʠʪʝʣʴʥʦ 

ʧʨʦʪʝʢʘʶʱʠʤ ʅɿ (12 ʣʝʪ) ʠ ʥʘʣʠʯʠʝʤ ʥʝʦʙʨʘʪʠʤʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʧʦʯʝʢ. 

ʉʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʥʦʩʠʣʘ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʯʝʤ ʜʦ 

ʦʧʝʨʘʮʠʠ. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʪʝʯʝʥʠʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʫ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʅʇ, ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʣʝʜʫʶʱʝʝ: ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 39,50Ñ12 ʤʠʥ; ʩʣʦʞʥʦʩʪʝʡ ʠ ʚʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ 

ʧʦʪʨʝʙʦʚʘʪʴ ʠʟʤʝʥʠʪʴ ʦʧʝʨʘʮʠʦʥʥʳʡ ʜʦʩʪʫʧ ʥʝ ʚʦʟʥʠʢʘʣʦ; ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ 

ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ; ʥʘ 1-ʳʝ ʩʫʪʢʠ ʧʦʩʣʝ ʅʇ ʧʘʮʠʝʥʪʳ ʘʢʪʠʚʥʳ (ʧʝʨʝʜʚʠʞʝʥʠʷ ʚ ʧʘʣʘʪʝ), ʥʘ 3-

ʝ ʩʫʪʢʠ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚ ʙʘʥʜʘʞʝ; ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʦʪʝʢʘʣ ʙʝʟ ʦʩʣʦʞʥʝʥʠʡ. 

ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʅɿ, ʢʦʪʦʨʳʝ ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʧʨʦʚʦʜʠʣʘʩʴ ʢʦʥʩʝʨʚʘʪʠʚʥʘʷ ʪʝʨʘʧʠʷ, ʚ ʩʨʝʜʥʠʝ ʩʨʦʢʠ 0,9Ñ0,25 ʣʝʪ, ʦʪʤʝʯʘʣʠʩʴ ʧʦʩʪʦʷʥʥʳʝ 

ʙʦʣʠ, ʧʝʨʠʦʜʳ ʙʦʣʠ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʜʣʠʪʝʣʴʥʳʤ ʩʪʦʷʥʠʝʤ ʧʘʮʠʝʥʪʦʚ, ʩ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʦʡ; ʪʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʥʘʣʠʯʠʝ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ. ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ (ɺʅ) ʫ ʥʝʦʧʝʨʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩʦʩʪʘʚʠʣʘ 31Ñ11 ʜʥʝʡ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ɺʅ: ʦʙʦʩʪʨʝʥʠʝ ʚʪʦʨʠʯʥʦʛʦ ʭʨʦʥʠʯʝʩʢʦʛʦ ʧʠʝʣʦʥʝʬʨʠʪʘ; ʪʝʨʘʧʠʷ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ; ʧʣʘʥʦʚʦʝ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. ɺʅ ʫ ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ ʅʇ ʩʦʩʪʘʚʠʣʘ 10Ñ3 ʜʥʷ. ʂʦʥʪʨʦʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 
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ʫʨʦʚʥʷ ʨʝʥʠʥʘ ʢʨʦʚʠ ʚ ʦʪʜʘʣʝʥʥʦʡ ʬʘʟʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦʩʣʝ ʅʇ ʧʦʜʪʚʝʨʜʠʣʦ 

ʜʦʩʪʦʚʝʨʥʦʝ ʫʣʫʯʰʝʥʠʝ (ʧʦʢʘʟʘʪʝʣʠ ʩʪʘʣʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʦʨʤʘʣʴʥʳʤ). 

ʇʦ ʜʘʥʥʳʤ ʵʢʩʢʨʝʪʦʨʥʦʡ ʫʨʦʛʨʘʬʠʠ (ʕʋɻ), ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʘʮʠʝʥʪʘʤ ʚ ʦʙʝʠʭ 

ʛʨʫʧʧʘʭ, ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʅɿ I ʩʪʝʧʝʥʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ 6 (20%) ʧʘʮʠʝʥʪʦʚ, II 

ʩʪʝʧʝʥʠ ʫ 22 (70%) ʧʘʮʠʝʥʪʦʚ, III ʩʪʝʧʝʥʠ ʫ 3 (10%) ʧʘʮʠʝʥʪʦʚ, ʧʨʦʮʝʥʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʘʮʠʝʥʪʦʚ ʧʦ ʛʨʫʧʧʘʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʩ ʅɿ III ʩʪʝʧʝʥʠ 

ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʛʠʜʨʦʥʝʬʨʦʪʠʯʝʩʢʘʷ ʪʨʘʥʩʣʦʢʘʮʠʷ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ. 

 

ʊʘʙʣʠʮʘ. 

ʇʈʆʎɽʅʊʅʆɽ ʉʆʆʊʅʆʐɽʅʀɽ ʆʇʋʑɽʅʀʗ ʇʆʏɽʂ ʋ ʇɸʎʀɽʅʊʆɺ  

ʉ ʅɽʌʈʆʇʊʆɿʆʄ ʇʆ ɼɸʅʅʓʄ ʕʂʉʂʈɽʊʆʈʅʆʁ ʋʈʆɻʈɸʌʀʀ ɼʆ ʀ ʇʆʉʃɽ ʃɽʏɽʅʀʗ 

 

ɻʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ 

ʉʪʝʧʝʥʴ ʦʧʫʱʝʥʠʷ ʧʦʯʝʢ 

(ʜʦ ʣʝʯʝʥʠʷ) 

ʉʪʝʧʝʥʴ ʦʧʫʱʝʥʠʷ ʧʦʯʝʢ 

(ʧʦʩʣʝ ʣʝʯʝʥʠʷ) 

I 

ʩʪʝʧʝʥʴ 

II 

ʩʪʝʧʝʥʴ 

III 

ʩʪʝʧʝʥʴ 

I 

ʩʪʝʧʝʥʴ 

II 

ʩʪʝʧʝʥʴ 

III  

ʩʪʝʧʝʥʴ 

ʆʧʝʨʠʨʦʚʘʥʥʳʝ ʧʘʮʠʝʥʪʳ 20 65 15 ð ð ð 

ʅʝ ʦʧʝʨʠʨʦʚʘʥʥʳʝ ʧʘʮʠʝʥʪʳ ð 75 25 25 50 25 

(p <0,05 ʨʘʟʣʠʯʠʷ ʚ ʛʨʫʧʧʘʭ ʜʦʩʪʦʚʝʨʥʳ). 

 

ʕʋɻ ʫ ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚ ʦʪʜʘʣʝʥʥʦʡ ʬʘʟʝ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʕʋɻ ʧʘʮʠʝʥʪʘʤ 2-ʦʡ ʛʨʫʧʧʳ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚʦ ʚʨʝʤʷ 

ʥʘʭʦʞʜʝʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ. ʇʦ ʜʘʥʥʳʤ ʕʋɻ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʧʦʯʢʠ ʚʳʷʚʣʝʥʘ: ʫ 

25 (92%) ʧʘʮʠʝʥʪʦʚ ʚ 1 ʛʨʫʧʧʝ, ʠ ʫ 25% ʙʦʣʴʥʳʭ ʚʦ 2 ʛʨʫʧʧʝ (p <0,05, ʨʘʟʣʠʯʠʷ ʚ ʛʨʫʧʧʘʭ 

ʜʦʩʪʦʚʝʨʥʳ).  

ɹʦʣʝʝ ʯʝʤ ʫ 90% ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʅʇ ʦʪʤʝʯʝʥ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ ʣʝʯʝʥʠʷ. 

ʋ ʧʘʮʠʝʥʪʦʚ, ʦʪʢʘʟʘʚʰʠʭʩʷ ʦʪ ʅʇ, ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʪ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʣʝʯʝʥʠʷ ʥʝ ʦʪʤʝʯʝʥʦ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʅʇ ʚ ʦʪʜʘʣʝʥʥʦʡ ʬʘʟʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ ʚʳʛʣʷʜʷʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʫ 26 (94%) ʧʘʮʠʝʥʪʦʚ ʢʘʢ ʭʦʨʦʰʠʝ, ʫ 2 (6%) 

ʧʘʮʠʝʥʪʦʚ ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ, ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝ ʦʪʤʝʯʝʥʦ. ʉʨʝʜʠ 

ʧʘʮʠʝʥʪʦʚ 2-ʦʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʤ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʢʦʥʩʝʨʚʘʪʠʚʥʘʷ ʪʝʨʘʧʠʷ ʭʦʨʦʰʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʝ ʦʪʤʝʯʝʥʦ. ʇʦ ʜʘʥʥʳʤ ʋɿʀ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʧʦʯʢʠ ʧʦʩʣʝ ʅʇ 

ʦʪʤʝʯʝʥʘ ʫ 25 (92%) ʧʘʮʠʝʥʪʦʚ ʠ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 2,98Ñ1,01 ʩʤ (ʨ <0,05). 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʥʝʬʨʦʧʝʢʩʠʠ 

(ʃʅʇ) ʚʚʠʜʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʤʘʣʦʡ ʪʨʘʚʤʘʪʠʯʥʦʩʪʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʘʷ 

ʧʦʛʨʝʰʥʦʩʪʴ ʚ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʃʅʇ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 
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Abstract. The paper presents the results of the investigation of the soils on the slopes with 

the exposure to the south and north in the valley of the Guayllabamba river, the South America, 

Equatorial Andes. The analisys proved that the soils on the slope with the exposure to the north are 

characterized with small amount of organic matter (0.10ï0.21%). The organic matter content in the 

soils of the slope with the exposure to the south vary from 0.44 to 1.92%. The maximum organic 

matter amount on the slope with the exposure to the south reveals in the parts with the slope angle 

of 19Á, the minimum amount charachterises the slope with the angle of 14Á The upper part of the 

southïexposure slope, characterized as more fertile, differs in the most parameters. The slopes of 

Equatorial Andes are characterized by great microclimate diversity that creates a range of local 

ecosystems. 

 

ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʳ ʧʦʯʚʳ ʥʘ ʩʢʣʦʥʘʭ ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʚ ʜʦʣʠʥʝ 

ʨʝʢʠ ɻʫʘʡʘʙʘʤʙʘ (Guayllabamba) ʚ ʖʞʥʦʡ ɸʤʝʨʠʢʝ, ʚ ʵʢʚʘʪʦʨʠʘʣʴʥʳʭ ɸʥʜʘʭ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʩʢʣʦʥ ʩʝʚʝʨʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʯʚʘʤʠ ʩ ʦʯʝʥʴ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 0,10ï0,21%. ɺ ʧʦʯʚʘʭ ʩʢʣʦʥʘ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʩʦʜʝʨʞʘʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 0,44ï1,92%. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʩʢʣʦʥʝ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ʫʛʣʝ ʥʘʢʣʦʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ 19Á, ʪʦʛʜʘ ʢʘʢ ʤʠʥʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʫʩʪʘʥʦʚʣʝʥʦ 

ʧʨʠ ʤʝʥʴʰʝʤ ʫʛʣʝ ʥʘʢʣʦʥʘ, ʚ 14Á. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʩʢʣʦʥʘ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʦʪʣʠʯʘʝʪʩʷ ʧʦ 

ʙʦʣʴʰʠʥʩʪʚʫ ʧʘʨʘʤʝʪʨʦʚ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʧʣʦʜʦʨʦʜʠʝʤ. ʉʢʣʦʥʳ 

ʚ ʵʢʚʘʪʦʨʠʘʣʴʥʳʭ ɸʥʜʘʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʯʝʥʴ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʯʪʦ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʬʘʢʪʦʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʥʦʞʝʩʪʚʘ 

ʣʦʢʘʣʴʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

 

Keywords: erosion, soil, slop, exposure. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʨʦʟʠʷ, ʧʦʯʚʘ, ʩʢʣʦʥ, ʵʢʩʧʦʟʠʮʠʷ. 

 

The investigation was carried out in Equatorial Andes. The key-site is located in the Pichincha 

Province (Republic of Ecuador) in the valley of the Guayllabamba river almost at the equator line 

(78Á23ǋ N, 00Á03ǋ W), 10ï60 meters above sea level. 

The slopes are covered mostly by the modern soft erodible sediments. According to the data 

of Instituto Nacional de Meteorolog²a e Hidrolog²a del Ecuador the mean temperature is 15 Áʉ, 

slightly varying through the months. Liquid forms of precipitation prevail with a considerable 

proportion of rainfall. The average annual precipitation for the region does not exceed 700 mm with 

the highest precipitation rates in April. The humid period lasts from January to the mid-summer. 

The monthly average rate from January to April is 300 mm. The dry season falls on the period of 

AugustïDecember. The forms of linear erosion are prevailing in the investigated area. The key site 

is not agriculturally cultivated. 

The authors have carried out the investigation in 2018. The research work was focused on 

the comparative analisys of the soils taken from the slopes with different exposure. In particular, 

the mid-latitudes show the distinct difference between the southïexposure and northïexposure 

slopes caused by insolation intensity. A number of previous research papers have dealt with the 

problem of the erosion on the slopes with different exposition in the tropical and equatorial zones of 

Latin America [1ï4] and others. Nevertheless, the difference between the south and northïexposure 

slopes in the equatorial area of the mountine part of South America. 

The Guayllabamba river valley in the investigation zone does not show well-defined terraces. 

The valley has steep slopes grading into the flood plain. The investigation was held on the southï

exposure slopes with the length of 280 m and on the northïexposure slopes with the length of 150 

m; the soil samples were taken to be analyzed at the laboratory of Agrocalidad, Quito. Three sectors 

within the slopes were investigated: upper, middle and low parts (Tables 1ï2). 

 
Table 1. 

SOIL CHARACTERISTICS OF THE SOUTHïEXPOSURE SLOPE 

 

Parameters Upper part of the 

slope 

(slope angle 19Á) 

Middle part of the 

slope 

(slope angle 14Á) 

Lower part of the 

slope 

(slope angle 34Á) 

Organic matter (%) 1.92 0.44 0.56 

Nitrogen (%) 0.10 0.02 0.03 

Phosphorus (mg/kg) 15.0 4.7 5.4 

Potassium (cmol/kg) 0.63 0.19 0.23 

Calcium (cmol/kg) 7.59 16.25 9.32 

Magnesium(cmol/kg) 1.98 2.23 1.96 

Iron (mg/kg) 133.3 29.2 38.2 

Manganese (mg/kg) 7.95 0.15 0.83 

Copper(mg/kg) 6.56 4.90 5.12 

Zinc (mg/kg) <1.60 <1.60 <1.60 

pH 6.60 8.90 8.23 

 

Textures of the 

soil 

Sand (%) 56 70 72 

Silt (%) 32 18 18 

Clay (%) 12 12 10 
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Table 2. 

SOIL CHARACTERISTICS OF THE NORTHïEXPOSURE SLOPE  

 

Parameters 

 

Upper part of the 

slope 

(slope angle 45Á) 

Middle part of the 

slope 

(slope angle 25Á) 

Lower part of the 

slope 

(slope angle 25Á) 

Organic matter (%) 0.10 0.21 0.21 

Nitrogen (%) ð 0.01 0.01 

Phosphorus (mg/kg) 4.6 4.4 5.6 

Potassium (cmol/kg) 0.46 0.71 0.57 

Calcium (cmol/kg) 5.74 18.26 19.43 

Magnesium(cmol/kg) 1.06 2.49 2.01 

Iron (mg/kg) 38.6 30.3 32.6 

Manganese (mg/kg) <0.40 <0.40 <0.40 

Copper(mg/kg) 3.89 3.49 3.06 

Zinc (mg/kg) <1.60 <1.60 <1.60 

pH 9.30 9.03 9.05 

 

Textures of the 

soil 

Sand (%) 56 70 74 

Silt (%) 30 18 16 

Clay (%) 14 12 10 

 

A general view of the study area is presented in the Figure. 

 

 
 

Figure. Study area. Slopes in the Guayllabamba river valley. 

 

The percentage difference in the amount of the organic matter in the soils dependable on 

the slope exposure provokes a particular interest. The northïexposure slope is characterized by 

the soils with the low amount of the organic matter (0.10ï0.21%.). The organic matter parameters 
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of the southïexposure slope vary from 0.44 to 1.92%. It should be mentioned that the maximum 

amount of the soil organic content is revealed at the high angle of the surface inclination (19Á), 

the minimal organic content was found in the soil samples taken from the slope with the inclination 

angle of 14Á. It appears that the location of the site with the maximal parameter (1.92%) in 

the upper part of the slope at the divide with low amount of the flowing surface water that has not 

yet become powerful enough to cause the linier erosion is the key factor for saving the soil organic 

content. 

The both of the slopes are characterized by a very low Nitrogen parameter. Comparing 

Phosphorus parameters, it could be noted that according to Agencia Ecuatoriana de Aseguramiento 

de Calidad Agro the mounted area of the Andes the low amount is characterized by the low 

Phosphorus amount. It is only the upper part of the slope with the exposure to the south reveals 

the mid-Phosphorus content. All the soil samples show the high amount of Calcium. According to 

the interpretation presented above, the analysis revealed the mid-Iron content. And again, the higher 

indicators are characterizing the upper part of the southïexposure slope. Manganeseïcontent 

parameters shows the same tendency. The soils are strong alkaline except for the slope with 

the exposure to the south. 

On this basis we conclude that the slopes with the different exposure reveal the great 

difference in such deteminal parameter as the soil organic content: the northern slope shows 

the lower indicators. 

Meanwhile, in the previously published paper [4] devoted to the investigation of 

the geographically close area, located on an upper elevation level, did not reveal the determing 

difference between the eroded soils of north and south exposure. It is obvious that the slopes of 

the Equatorial Andes are characterized by a great diversity of microclimate circumstances that 

stands as a formation factor for a multiple of local ecosystems. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʙ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʪʦʨʦʛʦ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʥʘ 

ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʝ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ (ʩʚʠʥʝʮ, ʢʘʜʤʠʡ, ʤʝʜʴ, ʥʠʢʝʣʴ, ʮʠʥʢ, ʭʨʦʤ ʠ ʥʝʢʦʪʦʨʳʝ 

ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ). ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʣʦʱʘʜʦʢ ʆɸʆ 

çʅʝʬɸɿè, ʠ ʝʛʦ ʩʘʥʠʪʘʨʥʦïʟʘʱʠʪʥʦʡ ʟʦʥʳ ʚ ʛʦʨʦʜʝ ʅʝʬʪʝʢʘʤʩʢ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ. 

ɺ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʟʘʛʨʷʟʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʥʦʩʠʪ ʣʦʢʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʝ. 

 

Abstract. In the article the organoleptic evaluation of the quality of research results of total 

mineralization, hardness, cationic and anionic composition, the content of organic substances and 

radiological indicators. In article results of a research of analytical tests of a soil cover during which 

researches the main attention was paid on the most dangerous heavy metals (lead, cadmium, copper, 

nickel, zinc, chrome and some other elements). The research of industrial zones was conducted 

within the system of production environmental control of industrial platforms of JSC ñNefAZò, and 

his sanitary protection zone in the city of Neftekamsk of the Republic of Bashkortostan. The work 

shows that the contamination of the territory with heavy metals is local. The maximum soil 

pollution is observed in the industrial zone. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʙ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʦʯʚʘ, 

ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʩʚʠʥʝʮ, ʢʘʜʤʠʡ, ʤʝʜʴ, ʥʠʢʝʣʴ, ʮʠʥʢ, ʭʨʦʤ, ɻʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ. 

 

Keywords: research of analytical tests of a soil cover, soil, heavy metals, lead, cadmium, 

copper, nickel, zinc, chrome, ecological assessment of pollution of soils. 
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ɺʚʝʜʝʥʠʝ 

ʇʦʯʚʘ ð ʢʦʣʦʩʩʘʣʴʥʦʝ ʚʝʯʥʦʝ ʧʨʠʨʦʜʥʦʝ ʙʦʛʘʪʩʪʚʦ, ʥʝʠʩʩʷʢʘʝʤʳʡ ʠʩʪʦʯʥʠʢ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʯʝʣʦʚʝʢʘ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ, ʞʠʚʦʪʥʳʭ ð ʢʦʨʤʘʤʠ, ʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

ð ʩʳʨʴʝʤ. 

ʆʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʩʪʘʣʘ 

ʧʨʠʦʨʠʪʝʪʥʦʡ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ [1].  

ɼʦ ʵʪʦʛʦ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʧʨʠʨʦʜʥʳʤ ʩʨʝʜʘʤ, ʟʘʛʨʷʟʥʝʥʠʝ ʢʦʪʦʨʳʭ 

ʦʢʘʟʳʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʠ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ [2].  

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʪʷʞʝʣʳʤʠ 

ʤʝʪʘʣʣʘʤʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʳ ʛʦʨʦʜʘ ʅʝʬʪʝʢʘʤʩʢ ʈʝʩʧʫʙʣʠʢʠ 

ɹʘʰʢʦʨʪʦʩʪʘʥ.  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʬʘʢʪʦʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʫʨʦʚʝʥʴ 

ʟʘʛʨʷʟʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ð ɻ ʪʦ ʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ [3]. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ 

ʤʦʛʫʪ ʙʳʪʴ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʦʥʳ: 

ïʨʝʢʨʝʘʮʠʦʥʥʘʷ; 

ïʧʨʦʤʳʰʣʝʥʥʘʷ; 

ïʩʝʣʠʪʝʙʥʘʷ; 

ïʩʝʣʠʪʝʙʥʦïʪʨʘʥʩʧʦʨʪʥʘʷ; 

ïʪʨʘʥʩʧʦʨʪʥʘʷ; 

ïʘʛʨʦʪʝʭʥʦʛʝʥʥʘʷ; 

ïʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʚ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʝ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ: 

1. ʈʝʢʨʝʘʮʠʦʥʥʘʷ (ʧʘʨʢʦʚʘʷ) ʟʦʥʘ. 

2. ʇʨʦʤʳʰʣʝʥʥʘʷ ʟʦʥʘ ð ʪʝʨʨʠʪʦʨʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʣʦʱʘʜʦʢ ʆɸʆ çʅʝʬɸɿè. 

3. ʉʝʣʠʪʝʙʥʘʷ (ʞʠʣʘʷ) ʟʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʡʦʥʘʤʠ ʩ ʥʠʟʢʦʡ ʵʪʘʞʥʦʩʪʴʶ, ʙʝʟ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʪʨʘʥʩʧʦʨʪʘ. 

4. ʉʝʣʠʪʝʙʥʦïʪʨʘʥʩʧʦʨʪʥʘʷ ʟʦʥʘ ð ʵʪʦ ʨʘʡʦʥʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʵʪʘʞʥʦʩʪʴʶ, 

ʠʥʪʝʥʩʠʚʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʣʠʥʠʷʤʠ. 

5. ʊʨʘʥʩʧʦʨʪʥʘʷ ʟʦʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʠʜʦʨʦʞʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʚʜʦʣʴ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ 

ʨʘʡʦʥʘ ʩ ʜʚʠʞʝʥʠʝʤ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

6. ɸʛʨʦʪʝʭʥʦʛʝʥʥʘʷ ʟʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʨʨʠʪʦʨʠʶ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʳ, 

ʟʝʤʣʠ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

7. ɿʦʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʫʛʦʚʳʝ ʠ ʣʝʩʥʳʝ ʙʠʦʮʝʥʦʟʳ, ʥʝ 

ʦʭʚʘʯʝʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʟʘʩʪʨʦʡʢʦʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʘʥʇʠʅ 2.1.7.1287-03 (ʉʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʢʘʯʝʩʪʚʫ ʧʦʯʚʳ), ʩ ʫʯʝʪʦʤ ʇɼʂ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʧʦ ɻʅ 2.1.7.2042-06. ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ 

ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʆɼʂ) ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ: ʩʚʠʥʝʮ, 

ʢʘʜʤʠʡ, ʮʠʥʢ, ʤʝʜʴ, ʥʠʢʝʣʴ ʠ ʭʨʦʤ. 
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ʈʠʩʫʥʦʢ. ʊʦʯʢʠ ʦʪʙʦʨʘ ʧʨʦʙ ʚ ʢʘʞʜʦʡ ʠʟ ʟʦʥ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʯʚ ʛ. ʅʝʬʪʝʢʘʤʩʢ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪ ʧʦ ʦʮʝʥʢʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʛ. ʅʝʬʪʝʢʘʤʩʢ, ʌɹʋɿ çʎʝʥʪʨ ʛʠʛʠʝʥʳ ʠ 

ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥè (ʈʠʩʫʥʦʢ). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

1. ɿʘʛʨʷʟʥʝʥʠʝ ʧʨʠʜʦʨʦʞʥʳʭ ʧʦʣʦʩ ʩʚʠʥʮʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʬʦʥʦʚʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʝʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʘ ʯʝʪʢʦʝ ʚʣʠʷʥʠʝ ʚʳʙʨʦʩʦʚ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʝ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1. 

ʉʆɼɽʈɾɸʅʀɽ ʉɺʀʅʎɸ ɺ ʇʆʏɺɸʍ ʉɽɺɽʈʅʆʁ ʏɸʉʊʀ ʀ ʇʈʆʄʓʐʃɽʅʅʆʁ ɿʆʅʓ 

(ʇɼʂ ʜʣʷ ʧʦʯʚ, 32 ʤʛ/ʢʛ) 

 

ɿʦʥʘ ʉʣʦʡ, ʩʤ ʂʦʣʠʯʝʩʪʚʦ ʧʣʦɦʘʜʦʢ ʄ Ñ m (ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ) 

ʇʨʦʤʳʰʣʝʥʥʘʷ 0ï5 56 66,4Ñ7,0 

5ï20 68,9Ñ8,7 

ʊʨʘʥʩʧʦʨʪʥʘʷ 0ï5 50 34,7Ñ3,8 

5ï20 25,9Ñ3,1 

ʉʝʣʠʪʝʙʥʦïʪʨʘʥʩʧʦʨʪʥʘʷ 0ï5 54 28,7Ñ2,3 

5ï20 22,3Ñ2,6 

ʉʝʣʠʪʝʙʥʘʷ 0ï5 20 12,6Ñ1,8 

5ï20 12,7Ñ3,5 

ɸʛʨʦʪʝʭʥʦʛʝʥʥʘʷ 0ï5 10 14,3Ñ3,4 

5ï20 10,7Ñ2,0 

ʈʝʢʨʝʘʮʠʦʥʥʘʷ 0ï5 57 23,7Ñ2,8 

5ï20 13,5Ñ1,8 

ɽʩʪʝʩʪʚʝʥʥʳʡ ʣʘʥʜʰʘʬʪ 0ï5 12 8,0Ñ1,7 

5ï20 3,8Ñ1,0 
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2. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʯʚ ʩ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʢʘʜʤʠʝʤ ʚʳʷʚʣʝʥʦ 

ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʝ, ʭʦʪʷ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʤʝʪʘʣʣʘ ʥʘ ʦʩʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʜʘʥʥʦʡ ʟʦʥʳ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʯʝʤ ʚ ʘʛʨʦʪʝʭʥʦʛʝʥʥʦʡ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2. 

ʉʆɼɽʈɾɸʅʀɽ ʂɸɼʄʀʗ ɺ ʇʆʏɺɸʍ (ʇɼʂ ʜʣʷ ʧʦʯʚ, 0,5 ʤʛ/ʢʛ) 

 

ɿʦʥʘ ʉʣʦʡ, ʩʤ ʂʦʣ-ʚʦ ʧʣʦʱʘʜʦʢ ʄ Ñ m (ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ) 

ʇʨʦʤʳʰʣʝʥʥʘʷ 0ï5 56 0,58Ñ0,05 

5ï20 0,53Ñ0,06 

ʊʨʘʥʩʧʦʨʪʥʘʷ 0ï5 50 0,44Ñ0,10 

5ï20 0,42Ñ0,10 

ʉʝʣʠʪʝʙʥʦïʪʨʘʥʩʧʦʨʪʥʘʷ 0ï5 54 0,37Ñ0,06 

5ï20 0,31Ñ0,06 

ʉʝʣʠʪʝʙʥʘʷ 0ï5 20 0,17Ñ0,04 

5ï20 0,09Ñ0,03 

ɸʛʨʦʪʝʭʥʦʛʝʥʥʘʷ 0ï5 10 0,57Ñ0,12 

5ï20 0,47Ñ0,10 

ʈʝʢʨʝʘʮʠʦʥʥʘʷ 0ï5 57 0,24Ñ0,03 

5ï20 0,14Ñ0,02 

ɽʩʪʝʩʪʚʝʥʥʳʡ ʣʘʥʜʰʘʬʪ 0ï5 12 0,29Ñ0,04 

5ï20 0,32Ñ0,04 

 

3. ʎʠʥʢ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʟʘʛʨʷʟʥʠʪʝʣʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ ʛʦʨʦʜʘ; 

ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʘʢʢʫʤʫʣʷʮʠʠ ʤʝʪʘʣʣʘ ʜʦ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ 

ʥʘ ʦʪʜʝʣʴʥʳʭ ʪʦʯʢʘʭ ʠ ʩʚʟ̫ʘʥʦ ʩ ʣʦʢʘʣʴʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ (ʊʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 3. 

ʉʆɼɽʈɾɸʅʀɽ ʎʀʅʂɸ ɺ ʇʆʏɺɸʍ (ʇɼʂ ʜʣʷ ʧʦʯʚ, 220 ʤʛ/ʢʛ) 

 

ɿʦʥʘ ʉʣʦʡ, ʩʤ ʂʦʣʠʯʝʩʪʚʦ 

ʧʣʦʱʘʜʦʢ 

ʄ Ñ m (ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ) 

ʇʨʦʤʳʰʣʝʥʥʘʷ 0ï5 56 239,5Ñ41,5 

5ï20 185,1Ñ30,3 

ʊʨʘʥʩʧʦʨʪʥʘʷ 0ï5 50 73,7Ñ3,9 

5ï20 49,4Ñ4,2 

ʉʝʣʠʪʝʙʥʦïʪʨʘʥʩʧʦʨʪʥʘʷ 0ï5 54 62,8Ñ4,5 

5ï20 47,9Ñ3,2 

ʉʝʣʠʪʝʙʥʘʷ 0ï5 20 41,8Ñ6,3 

5ï20 30,3Ñ3,9 

ɸʛʨʦʪʝʭʥʦʛʝʥʥʘʷ 0ï5 10 50,2Ñ7,4 

5ï20 35,2Ñ6,9 

ʈʝʢʨʝʘʮʠʦʥʥʘʷ 0ï5 57 49,0Ñ5,7 

5ï20 29,2Ñ3,8 

ɽʩʪʝʩʪʚʝʥʥʳʡ ʣʘʥʜʰʘʬʪ 0ï5 12 19,1Ñ4,2 

5ï20 15,7Ñ4,9 
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4. ɼʦʣʷ ʧʣʦʱʘʜʦʢ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʤʝʜʠ ʚʳʰʝ ʇɼʂ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ ʚ ʧʨʝʜʝʣʘʭ 

ʧʨʠʜʦʨʦʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʘ ʪʘʢʞʝ ʚ ʩʝʣʠʪʝʙʥʦïʪʨʘʥʩʧʦʨʪʥʦʡ ʟʦʥʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫʤʝʨʝʥʥʦ 

ʚʳʩʦʢ (ʊʘʙʣʠʮʘ 4). 

 

ʊʘʙʣʠʮʘ 4. 

ʉʆɼɽʈɾɸʅʀɽ ʄɽɼʀ ɺ ʇʆʏɺɸʍ (ʇɼʂ ʜʣʷ ʧʦʯʚ, 33 ʤʛ/ʢʛ) 

 

ɿʦʥʘ ʉʣʦʡ, ʩʤ ʂʦʣʠʯʝʩʪʚʦ 

ʧʣʦʱʘʜʦʢ 

ʄ Ñ m 

(ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ) 

ʇʨʦʤʳʰʣʝʥʥʘʷ 0ï5 56 62,1Ñ7,1 

5ï20 55,7Ñ6,1 

ʊʨʘʥʩʧʦʨʪʥʘʷ 0ï5 50 27,4Ñ2,8 

5ï20 22,7Ñ2,1 

ʉʝʣʠʪʝʙʥʦïʪʨʘʥʩʧʦʨʪʥʘʷ 0ï5 54 24,5Ñ2,0 

5ï20 19,5Ñ1,6 

ʉʝʣʠʪʝʙʥʘʷ 0ï5 20 13,7Ñ2,1 

5ï20 11,2Ñ1,9 

ɸʛʨʦʪʝʭʥʦʛʝʥʥʘʷ 0ï5 10 15,6Ñ2,6 

5ï20 12,7Ñ2,9 

ʈʝʢʨʝʘʮʠʦʥʥʘʷ 0ï5 57 13,0Ñ1,2 

5ï20 9,1Ñ1,0 

ɽʩʪʝʩʪʚʝʥʥʳʡ ʣʘʥʜʰʘʬʪ 0ï5 12 4,8Ñ1,0 

5ï20 2,7Ñ0,5 

 

5. ʇʦʩʪʫʧʣʝʥʠʝ ʥʠʢʝʣʷ ʚ ʧʦʯʚʳ ʛʦʨʦʜʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʪ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʧʨʠʯʝʤ ʚʣʠʷʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʨʘʞʘʝʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʤʝʥʪʘ, ʘ 

ʪʘʢʞʝ ʚʦʟʨʘʩʪʘʥʠʠ ʝʛʦ ʧʦʜʚʠʞʥʦʩʪʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʵʪʦ ʧʦʩʪʫʧʣʝʥʠʝ ʟʘʤʝʪʥʦ ʪʦʣʴʢʦ ʚ ʧʦʯʚʘʭ, 

ʧʨʠʤʳʢʘʶʱʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʠʩʪʦʯʥʠʢʘʤ ʚʳʙʨʦʩʦʚ, ʠ ʥʝ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʩʝʨʴʝʟʥʦʛʦ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʊʘʙʣʠʮʘ 5). 

 

ʊʘʙʣʠʮʘ 5. 

ʉʆɼɽʈɾɸʅʀɽ ʅʀʂɽʃʗ ɺ ʇʆʏɺɸʍ (ʇɼʂ ʜʣʷ ʧʦʯʚ, 20 ʤʛ/ʢʛ) 

 

ɿʦʥʘ ʉʣʦʡ, ʩʤ ʂʦʣʠʯʝʩʪʚʦ 

ʧʣʦʱʘʜʦʢ 

ʄ Ñ m 

(ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ) 

ʇʨʦʤʳʰʣʝʥʥʘʷ 0ï5 56 42,8Ñ4,9 

5ï20 33,2Ñ3,6 

ʊʨʘʥʩʧʦʨʪʥʘʷ 0ï5 50 14,1Ñ0,9 

5ï20 12,5Ñ0,9 

ʉʝʣʠʪʝʙʥʦïʪʨʘʥʩʧʦʨʪʥʘʷ 0ï5 54 17,9Ñ1,0 

5ï20 13,7Ñ0,9 

ʉʝʣʠʪʝʙʥʘʷ 0ï5 20 12,3Ñ1,8 

5ï20 11,4Ñ2,1 

ɸʛʨʦʪʝʭʥʦʛʝʥʥʘʷ 0ï5 10 13,3Ñ1,8 

5ï20 10,4Ñ1,5 

ʈʝʢʨʝʘʮʠʦʥʥʘʷ 0ï5 57 12,3Ñ1,1 

5ï20 9,8Ñ1,2 

ɽʩʪʝʩʪʚʝʥʥʳʡ ʣʘʥʜʰʘʬʪ 0ï5 12 6,4Ñ1,7 

5ï20 4,4Ñ0,6 
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6. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʭʨʦʤ ʥʝ ʚʥʦʩʠʪ ʟʥʘʯʠʤʦʛʦ ʚʢʣʘʜʘ ʚ 

ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʊʘʙʣʠʮʘ 6). 

 

ʊʘʙʣʠʮʘ 6. 

ʉʆɼɽʈɾɸʅʀɽ ʍʈʆʄɸ ɺ ʇʆʏɺɸʍ (ʇɼʂ ʜʣʷ ʧʦʯʚ, 15 ʤʛ/ʢʛ) 

 

ɿʦʥʘ ʉʣʦʡ, ʩʤ ʂʦʣʠʯʝʩʪʚʦ 

ʧʣʦʱʘʜʦʢ 

ʄ Ñ m (ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ) 

ʇʨʦʤrh ʣʝʥʥʘʷ 0ï5 56 29,9Ñ4,6 

5ï20 24,2Ñ3,5 

ʊʨʘʥʩʧʦʨʪʥʘʷ 0ï5 50 13,6Ñ1,0 

5ï20 12,9Ñ1,0 

ʉʝʣʠʪʝʙʥʦïʪʨʘʥʩʧʦʨʪʥʘʷ 0ï5 54 15,2Ñ0,9 

5ï20 13,1Ñ0,9 

ʉʝʣʠʪʝʙʥʘʷ 0ï5 20 10,3Ñ1,8 

5ï20 9,3Ñ1,6 

ɸʛʨʦʪʝʭʥʦʛʝʥʥʘʷ 0ï5 10 9,9Ñ1,3 

5ï20 8,0Ñ1,0 

ʈʝʢʨʝʘʮʠʦʥʥʘʷ 0ï5 57 8,6Ñ0,6 

5ï20 6,4Ñ0,7 

ɽʩʪʝʩʪʚʝʥʥʳʡ ʣʘʥʜʰʘʬʪ 0ï5 12 7,8Ñ2,1 

5ï20 3,7Ñ0,7 

 

ɺʳʚʦʜʳ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ.   

ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʟʘʥʠʤʘʶʪ ʦʜʥʦ ʠʭ ʣʠʜʠʨʫʶʱʠʭ ʤʝʩʪ ʩʨʝʜʠ ʚʩʝʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʄʥʦʛʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʚʝʱʝʩʪʚ, ʜʘʞʝ ʚ ʦʯʝʥʴ ʤʘʣʳʭ ʢʦʣʠʯʝʩʪʚʘʭ, 

ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ, ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʟʘʛʨʷʟʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʥʦʩʠʪ ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʝ, ʘ ʠʤʝʥʥʦ ʚʳʩʦʢʠʝ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʳʷʚʣʝʥʳ ʜʣʷ ʩʚʠʥʮʘ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʥʝ 

ʧʨʝʚʳʰʘʶʪ ʟʥʘʯʝʥʠʷ ʇɼʂ ʠ ʥʝ ʚʥʦʩʷʪ ʟʥʘʯʠʤʦʛʦ ʚʢʣʘʜʘ ʚ ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ 

ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ. 
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ʈɽɸʃʔʅʆɽ ʉʆʉʊʆʗʅʀɽ ʀ ʋʇʈɸɺʃɽʅʀɽ ʕʂʉʇʃʋɸʊɸʎʀɽʁ ɿɽʄɽʃʔʅʆɻʆ 

ʌʆʅɼɸ ʍʆɿʗʁʉʊɺ ɺ ɸʉʊɸʈɸʏɸʁ-ʐʋɺʀʅʉʂʆʄ ʂʃɸʉʊɽʈɽ 

ʃɽʅʂʆʈɸʅʉʂʆʁ ʅʀɿʄɽʅʅʆʉʊʀ ɸɿɽʈɹɸʁɼɾɸʅɸ 
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ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

REAL STATUS AND EXPLOITATION  MANAGEMENT OF THE FARMS LAND 

FUND IN THE ASTARACHA I-SHUVI CLUSTER OF THE  LANKARAN 

LOWLAND  OF AZERBAIJAN  

 

ÉGasimov L., Ph.D., Institute of Soil science and agrochemistry of ANɸS, 

Baku, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʤʢʘʭ ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʢʣʘʩʪʝʨʳ: ʄʘʩʘʣʣʳïɺʠʣʷʰʯʘʡʩʢʠʡ ʢʣʘʩʪʝʨ (ʟʝʨʥʦʚʦʜʩʪʚʦ, 

ʦʚʦʱʝʚʦʜʩʪʚʦ (ʢʘʨʪʦʬʝʣʴ), ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ, ʢʫʣʴʪʫʨʥʳʝ ʧʘʩʪʙʠʱʘ, 

ʩʝʥʦʢʦʩ;r ʎʝʥʪʨʘʣʴʥʳʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʣʘʩʪʝʨ (ʦʚʦʱʝʚʦʜʩʪʚʦ, ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ, 

ʨʠʩʦʚʦʜʩʪʚʦ, ʯʘʝʚʦʜʩʪʚʦ, ʮʠʪʨʫʩʦʚʦʜʩʪʚʦ, ʩʝʥʦʢʦʩʳ); ɸʩʪʘʨʘʯʘʡïʐʫʚʠʥʩʢʠʡ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʣʘʩʪʝʨ (ʮʠʪʨʫʩʦʚʦʜʩʪʚʦ, ʯʘʝʚʦʜʩʪʚʦ, ʦʚʦʱʝʚʦʜʩʪʚʦ). ʇʨʦʚʝʜʝʥʘ 

ʧʦʧʳʪʢʘ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʭʦʟʷʡʩʪʚ ʥʘ ʧʨʠʤʝʨʝ ɸʩʪʘʨʘʯʘʡïʐʫʚʠʥʩʢʦʛʦ 

ʢʣʘʩʪʝʨʘ, ʛʜʝ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʙʣʦʢʠ ʫʧʨʘʚʣʝʥʠʷ: ʫʧʨʘʚʣʝʥʠʝ ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ 

(ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ, ʫʢʣʦʥ, ʵʢʩʧʦʟʠʮʠʷ, ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʛʦʜʦʚʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ, ʩʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 10 ʉ̄, ʢʦʣʠʯʝʩʪʚʦ 

ʚʝʪʨʝʥʥʳʭ ʜʥʝʡ ʠ ʠʭ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʜʨ.); ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

(ʧʣʦʱʘʜʴ, ʢʦʥʬʠʛʫʨʘʮʠʷ ʠ ʜʨ.); ʫʧʨʘʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʘʤʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ (ʘʛʨʦʥʦʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʦʯʚ ð ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʨʝʞʠʤʳ); 

ʫʧʨʘʚʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʩʝʤʝʥʦʚʦʜʩʪʚʦ, ʚʦʟʜʝʣʳʚʘʥʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʦʭʨʘʥʘ ʠ ʜʨ. ʤʝʨʦʧʨʠʷʪʠʷ). 

 

Abstract. The agroïindustrial cadasters are separated in the Lankaran Lowland: Masalliï

Vilashchai agroïindustrial cluster (main specialization: grain growing, vegetable-growing (potato), 

forage growing, vine growing, cultured pasture, hayfield); Central Lowland agroïindustrial cluster 

(vegetable growing, forage growing, paddy growing, tea growing, citrus growing, hayfield); 

AstarachaiïShuvi industrial cluster (citrus growing, tea growing, vegetable growing). 

A management system of the farming lands was offered as an example of AstarachaiïShuvi cluster 

and the management blocks have been separated: management of the environment indices (height, 

inclination, exposure, annual rainfalls, annual temperature, relative humidity, a sum of 

the temperatures more than 10; an quantity of the windy days, direction and etc. ); management of 

the soil (fertility) parameters (physical, chemical, physicochemical characters and regimes of 

the agronomic importance in soil); management of the biological indices (events in connection with 
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the problems of seed-growing, the agricultural plants growing, productivity increase, protection and 

guarding and etc.). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʃʝʥʢʦʨʘʥʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ, ɸʩʪʘʨʘʯʘʡ-ʐʫʚʠʥʩʢʠʡ ʢʣʘʩʪʝʨ, ʩʪʨʫʢʪʫʨʘ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʫʧʨʘʚʣʝʥʠʝ ʟʝʤʣʷʤʠ ʭʦʟʷʡʩʪʚ. 

 

Keywords: Lankaran Lowland, Astarachai-Shuvi cluster, soil cover structure, management of 

the farming lands.  

 

ʋʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʪʨʘʩʣʷʤʠ ʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʵʢʦʥʦʤʠʢʠ. ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ:  

ïʥʘʢʦʧʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʡ;  

ïʘʥʘʣʠʟ, ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ;  

ïʩʠʩʪʝʤʘʪʠʟʘʮʠʷ;  

ïʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʠ ʫʧʨʘʚʣʝʥʠʷ;  

ïʨʘʟʨʘʙʦʪʢʘ ʨʝʰʝʥʠʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʪʘʧʦʚ;  

ïʦʨʛʘʥʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ;  

ïʦʙʝʩʧʝʯʝʥʠʝ ʞʝʩʪʢʦʛʦ ʢʦʥʪʨʦʣʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʜʨʦʚ) ʥʘʜ ʜʝʷʪʝʣʴʥʦʩʪʴʶ;  

ïʩʦʟʜʘʥʠʝ ʙʘʥʢʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʝʛʦ ʦʙʨʘʙʦʪʢʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ 

ʙʝʩʧʨʝʨʳʚʥʦʛʦ ʮʠʢʣʘ ʧʨʦʮʝʩʩʘ.  

 

ʋʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʩʚʷʟʘʥʦ ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ, 

ʢʣʠʤʘʪʦʤ, ʨʝʣʴʝʬʦʤ (ʤʠʢʨʦʨʝʣʴʝʬ), ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʦʯʚ ʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʥʘʚʳʢʘʤʠ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ.  

ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʥʘ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ ʢʣʘʩʪʝʨ.r ʊʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ: 

ïʄʘʩʘʣʣʳïɺʠʣʷʰʯʘʡʩʢʠʡ ʢʣʘʩʪʝʨ: ʟʝʨʥʦʚʦʜʩʪʚʦ, ʦʚʦʱʝʚʦʜʩʪʚʦ (ʢʘʨʪʦʬʝʣʴ), ʢʦʨʤʦʚʳʝ 

ʢʫʣʴʪʫʨʳ, ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ, ʢʫʣʴʪʫʨʥʳʝ ʧʘʩʪʙʠʱʘ, ʩʝʥʦʢʦʩ.r ʉ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʦʟʠʮʠʡ ʚ 

ʜʘʥʥʳʡ ʢʣʘʩʪʝʨ ʚʭʦʜʠʪ ʮʝʥʪʨʘʣʴʥʘʷ ʠ ʩʝʚʝʨʥʘʷ ʯʘʩʪʠ ʄʘʩʘʣʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ; 

ïʎʝʥʪʨʘʣʴʥʳʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʣʘʩʪʝʨ: ʦʚʦʱʝʚʦʜʩʪʚʦ, ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ, 

ʨʠʩʦʚʦʜʩʪʚʦ, ʯʘʝʚʦʜʩʪʚʦ, ʮʠʪʨʫʩʦʚʦʜʩʪʚʦ, ʩʝʥʦʢʦʩʳ. ʃʝʥʢʦʨʘʥʩʢʠʡ ʨʘʡʦʥ ʠ ʶʞʥʘʷ ʯʘʩʪʴ 

ʄʘʩʘʣʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ; 

ïɸʩʪʘʨʘʯʘʡïʐʫʚʠʥʩʢʠʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʣʘʩʪʝʨ: ʮʠʪʨʫʩʦʚʦʜʩʪʚʦ, ʯʘʝʚʦʜʩʪʚʦ, 

ʦʚʦʱʝʚʦʜʩʪʚʦ. ɺ ʜʘʥʥʳʡ ʢʣʘʩʪʝʨ ʚʭʦʜʠʪ ʶʞʥʘʷ ʯʘʩʪʴ ʃʝʥʢʦʨʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʥʠʟʤʝʥʥʘʷ 

ʯʘʩʪʴ ɸʩʪʘʨʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. 

 

ʆʙʲʝʢʪ rʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɸʩʪʘʨʘʯʘʡïʐʫʚʠʥʩʢʠʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʣʘʩʪʝʨ ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʦʡ ʘʛʨʘʨʥʦʡ ʟʦʥʦʡ. ʊʝʧʣʳʡ ʠ ʚʣʘʞʥʳʡ ʢʣʠʤʘʪ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʥʘ 

ʧʩʝʚʜʦʧʦʜʟʦʣʠʩʪʳʭ ʞʝʣʪʳʭ ʠ ʞʝʣʪʦʟʝʤʥʦïʛʣʝʝʚʳʭ ʧʦʯʚʘʭ ʯʘʷ, ʬʝʡʭʦʘ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ 

ʢʫʣʴʪʫʨ [1ï4].  

ʈʝʛʠʦʥ ʠʤʝʝʪ ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʯʚʝʥʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʰʠʨʦʢʦʡ ʧʘʣʠʪʨʳ ʦʚʦʱʝʡ, ʧʰʝʥʠʮʳ ʠ ʨʠʩʘ. ɺ ʮʝʣʦʤ ʨʝʛʠʦʥ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʬʨʫʢʪʦʚ ʠ ʯʘʷ.  

ɺ ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ 83,46% ʧʣʘʥʪʘʮʠʡ ʘʧʝʣʴʩʠʥʦʚ, 72,98% ʤʘʥʜʘʨʠʥʦʚ ʠ 

53,02% ʷʛʦʜ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ɸʩʪʘʨʘʯʘʡïʐʫʚʠʥʩʢʠʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʣʘʩʪʝʨ. ʅʘʩʝʣʝʥʠʝ, 
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ʟʘʥʠʤʘʶʝɦʝʩʷ ʚ ʦʩʥʦʚʥʦʤ ʟʝʤʣʝʜʝʣʠʝʤ, ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ 

ʧʨʠʚʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʟʝʤʣʷʤʠ, ʥʦ ʠ ʦʛʦʨʦʜʘʤʠ ʧʨʠ ʞʠʣʳʭ ʩʪʨʦʝʥʠʷʭ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʧʦ ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 14013 ʛʘ (22,7% ʦʪ ʧʣʦʱʘʜʠ 

ʨʘʡʦʥʘ), 4566 ʛʘ ʠʣʠ 32,6% ʷʚʣʷʶʪʩʷ ʦʨʦʰʘʝʤʳʤʠ.  

ʋʜʝʣʴʥʳʡ ʚʝʩ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʚ ʢʣʘʩʪʝʨʝ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢ, ʩʦʩʪʘʚʣʷʷ 6009 ʛʘ, 3083 

ʛʘ ʠʣʠ 51,30% ʟʝʤʝʣʴ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʧʦʩʝʚʘʤʠ, ʷʚʣʷʶʪʩʷ ʦʨʦʰʘʝʤʳʤʠ. 336 ʛʘ ʠʣʠ 5,59% 

ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʷʚʣʷʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ, 257 ʛʘ ʠʣʠ 4,28% ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ, 5416 

ʛʘ ʠʣʠ 90,13% ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ. ʄʥʦʛʦʣʝʪʥʠʝ ʥʘʩʘʞʜʝʥʠʷ (8863 ʛʘ) ʠʣʠ 24,55% 

ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, ʠʣʠ ʞʝ 2176 ʛʘ ʧʣʦʱʘʜʠ ʨʘʩʧʦʣʦʞʝʥ rʚ ɸʩʪʘʨʘʯʘʡïʐʫʚʠʥʩʢʦʤ 

ʢʣʘʩʪʝʨʝ, 1436 ʛʘ ʠʣʠ 66% ʷʚʣʷʶʪʩʷ ʦʨʦʰʘʝʤʳʤʠ. 190 ʛʘ ʠʣʠ 30,7% ʤʥʦʛʦʣʝʪʥʠʭ 

ʥʘʩʘʞʜʝʥʠʡ ʟʘʥʠʤʘʶʪ ʬʨʫʢʪʦʚʳʝ ʩʘʜʳ, 2 ʛʘ ʠʣʠ 4% ʪʫʪʦʚʳʝ ʩʘʜʳ, 1450 ʛʘ ʠʣʠ 20% ʯʘʡʥʳʝ 

ʧʣʘʥʪʘʮʠʠ, 534 ʛʘ ʠʣʠ 61,38% ʮʠʪʨʫʩʦʚʳʝ ʩʘʜʳ.  

ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦïʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ [5ï13]. 

 

ɸʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʋʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ɸʩʪʘʨʘʯʘʡïʐʫʚʠʥʩʢʦʤ ʢʣʘʩʪʝʨʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʩʦʙʦʶ ʦʧʪʠʤʠʟʘʮʠʶ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʯʚʝʥʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʨʘʩʪʝʥʠʡ, ʧʨʦʚʝʜʝʥʠʝ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ 

ʨʘʙʦʪ, ʩʣʫʞʘʱʠʭ ʩʦʭʨʘʥʝʥʠʶ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʘ ʪʘʢʞʝ 

ʦʭʨʘʥʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʜʝʣʝʥʠʝ ʢʣʘʩʪʝʨʦʚ ʩʦʜʝʡʩʪʚʫʝʪ 

ʜʦʩʪʠʞʝʥʠʶ ʩʣʝʜʫʶʱʠʭ ʮʝʣʝʡ: 

ïʩʧʝʮʠʘʣʠʟʘʮʠʷ ʠ ʮʝʥʪʨʘʣʠʟʘʮʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʥʘ ʫʨʦʚʥʝ ʢʣʘʩʪʝʨʘ; 

ïʩʦʟʜʘʚʘʷ ʦʧʪʠʤʘʣʴʥʫ  ʁʩʪʨʫʢʪʫʨʫ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʝʡ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠ ̫ʟʝʤʝʣʴ, ʨʘʩʧʨʝʜʝʣʝʥʠ ̫ʧʦʩʝʚʦʚ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ ʩ ʫʯʝʪʦʤ ʤʝʟʦï ʠ 

ʤʠʢʨʦʨʝʣʴʝʬʘ ʠ ʩʚʦʡʩʪʚ ʩʪʨʫʢʪʫʨ rʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ (ʉʉʇ); 

ïʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʝ 

ʫʪʚʝʨʞʜʝʥʠʝ ʧʦʩʝʚʥʳʭ ʦʙʦʨʦʪʦʚ; 

ïʩʦʙʣʶʜʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʦʭʨʘʥʥʦʩʪʠ ʟʝʤʝʣʴ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʧʦʩʪʨʦʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʥʪʨʦʚ; 

ïʚʳʷʚʣʝʥʠʝ ʨʝʟʝʨʚʦʚ ʥʦʚʳʭ ʟʝʤʝʣʴ ʩ ʮʝʣʴʶ ʠʭ ʦʩʚʦʝʥʠʷ ʠ ʧʨʠʚʣʝʯʝʥʠ ̫ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ; 

ïʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʝʤʣʝʚʣʘʜʝʣʴʯʝʩʪʚʘ ʠ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ; 

ïʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʝʟʘʱʠʪʥʳʭ ʠ ʚʦʜʦʟʘʱʠʪʥʳʭ ʢʦʥʪʫʨʥʦïʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ 

ʩʝʚʦʦʙʦʨʦʪʘ ʠ ʯʝʨʝʜʦʚʘʥʠ ̫ʚʳʛʦʥʘ, ʩʝʥʦʢʦʩʦʚ; 

ïʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʝʡ, ʥʘ ʦʩʥʦʚʝ 

ʧʨʦʚʝʜʝʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠ ʢʫʣʴʪʫʨʥʦïʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ; 

ïʧʨʦʢʣʘʜʢʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʜʦʨʦʛ, ʣʝʩʦʟʘʱʠʪʥʳʭ ʧʦʣʦʩ, ʚʦʜʥʳʭ ʙʘʩʩʝʡʥʦʚ ʠ ʜʨ. 

ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʧʦʯʚʦʟʘʱʠʪʥʳʭ ʠ ʚʦʜʦʟʘʱʠʪʥʳʭ ʧʨʦʝʢʪʦʚ; 

ïʨʘʟʨʘʙʦʪʢʘ ʤʝʨʦʧʨʠʷʪʠʡ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʠʭ ʚʥʝʜʨʝʥʠʝ. 

ɹʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʯʚʝʥʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʨʝʣʴʝʬ ɸʩʪʘʨʘʯʘʡïʐʫʚʠʥʩʢʦʛʦ 

ʢʣʘʩʪʝʨʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʢʣʘʩʪʝʨʘ. ɸʥʘʣʠʟ ʠ ʚʠʟʫʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ɸʩʪʘʨʘʯʘʡïʐʫʚʠʥʩʢʦʤ ʢʣʘʩʪʝʨʝ, ʧʦʟʚʦʣʠʣʠ 

ʚʳʷʚʠʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ 

ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ. ʊʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ: 
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ïʟʘʪʨʫʜʥʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢʦʚ ʦʪ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʟʝʤʝʣʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʣʘʩʪʝʨʘ. 

ʉʦʟʜʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʨʝʥʪʘʙʝʣʴʥʳʭ ʭʦʟʷʡʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʯʘʷ, ʮʠʪʨʫʩʦʚʳʭ ʠ ʨʘʥʥʝʛʦ 

ʦʚʦʱʝʚʦʜʩʪʚʘ ʥʘ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ, ʪʨʝʙʫʝʪ ʟʝʤʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ ʥʝ ʤʝʥʝʝ 14ï15 ʛʘ; 

ïʥʝʩʤʦʪʨʷ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ, ʥʘʩʝʣʝʥʠʝ ʥʝ ʞʝʣʘʝʪ ʩʦʟʜʘʥʠ ̫

ʢʦʦʧʝʨʘʪʠʚʦʚ ʠ ʢʦʥʩʦʣʠʜʘʮʠʠ ʟʝʤʝʣʴ. ɿʘʬʠʢʩʠʨʦʚʘʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʩʝʣʝʥʠʷ, 

ʚ ʦʩʥʦʚʥʦʤ ʠʤʝʶʱʠʭ ʙʣʠʟʢʠʝ ʨʦʜʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʦʙʲʝʜʠʥʠʚʰʠʝ ʩʚʦʠ ʟʝʤʣʠ ʚ 

ʚʳʨʘʱʠʚʘʥʠʠ ʦʚʦʱʝʡ ʠ ʯʘʩʪʠʯʥʦ ʯʘʷ; 

ïʥʠʯʪʦʞʥʦ ʥʠʟʢʠʝ ʟʘʢʫʧʦʯʥʳʝ ʮʝʥ rʯʘʡʥʦʛʦ ʣʠʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ, ʠʤʧʦʨʪ ʯʘʷ ʠ 

ʮʠʪʨʫʩʦʚ ʠʟ ʩʦʩʝʜʥʝʛʦ ʀʨʘʥʘ ʧʦ ʥʠʟʢʠʤ ʮʝʥʘʤ, ʫʩʠʣʠʚʘʝʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ; 

ïʦʪʩʫʪʩʪʚʠʝ ʩʝʚʦʦʙʦʨʦʪʦʚ ʠ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʤʦʥʦʢʫʣʴʪʫʨʳ ʚ ʫʩʣʦʚʠʷʭ ʤʝʣʢʦʛʦ 

ʟʝʤʣʝʚʣʘʜʝʣʴʯʝʩʪʚʘ;  

ïʦʪʩʫʪʩʪʚʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʨʝʛʨʘʜʳ ʧʨʠ ʧʦʩʪʘʚʢʝ ʦʚʦʱʝʡ ʠ 

ʮʠʪʨʫʩʦʚ ʥʘ ʨʳʥʢʠ ʛ. ɹʘʢʫ ʠ ʈʦʩʩʠʠ;  

ïʠʟʥʦʰʝʥʥʦʩʪʴ ʜʘʚʥʦ ʫʩʪʘʨʝʣʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ ʠ ʜʨʝʥʘʞʥʳʭ ʩʠʩʪʝʤ, ʵʢʩʪʝʥʩʠʚʥʦʝ 

ʦʨʦʰʝʥʠʝ (ʧʦ ʙʦʨʦʟʜʘʤ), ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʳʤʳʚʘʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ɻ ʣʝʤʝʥʪʦʚ ʠʟ ʧʦʯʚ, 

ʧʦʜʥʷʪʠʶ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʫʧʣʦʪʥʝʥʠʶ ʧʦʯʚʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ;  

ïʠʛʥʦʨʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʘʜʝʥʠʶ ʥʘʣʠʯʠʷ ʛʫʤʫʩʘ ʠ 

ʚʥʝʩʝʥʠʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʭʦʟʷʡʩʪʚ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʤʘʣʳʭ ʜʦʟʘʭ; 

ïʥʝʜʦʩʪʘʪʦʢ ʢʠʩʣʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʯʘʡ ʠ ʮʠʪʨʫʩʦʚʳʝ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠ ʁ

ʱʝʣʦʯʥʦʩʪʠ ʧʦʯʚ ʠ ʧʦʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʯʘʡʥʳʭ ʢʫʩʪʦʚ; 

ïʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ ʧʰʝʥʠʮʳ, ʦʚʦʱʝʡ; 

ïʦʪʩʫʪʩʪʚʠʝ ʧʨʝʧʘʨʘʪʦʚ ʜʣ ̫ʙʦʨʴʙ rʩ ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʥʘʩʝʢʦʤʳʤʠ; 

ïʥʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʢʣʘʩʪʝʨʘ ʚ ʨʘʟʚʠʪʠʠ ʘʢʚʘʢʫʣʴʪʫʨʳ, 

ʦʪʩʫʪʩʪʚʠʝ ʧʨʘʚʦʚʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʧʨʠʦʩʪʘʥʦʚʠʣʠ ʨʘʟʚʠʪʠʝ 

ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʠʟʚʝʩʪʥʦʩʪʴ ɸʩʪʘʨʘʯʘʡïʐʫʚʠʥʩʢʦʛʦ ʢʣʘʩʪʝʨʘ ʢʘʢ ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʛʦ 

ʨʝʛʠʦʥʘ, ʜʘʥʥʘʷ ʦʙʣʘʩʪʴ ʠʤʝʝʪ ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ʊʝʨʨʠʪʦʨʠʠ ʚʳʛʦʥʦʚ ʠ ʧʘʩʪʙʠʱ ʧʦ ʥʠʟʤʝʥʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʪ 35,9% ʠʣʠ 5034 ʛʘ 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʝʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʟʝʤʣʷʤʠ, ʥʘʭʦʜʷʱʠʤʠʩ ̫ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʟʘʥʷʪʳʤʠ ʧʦʜ ʞʠʣʠʱʥʳʤʠ ʤʘʩʩʠʚʘʤʠ. 2517 ʛʘ ʠʣʠ 50% ʚʳʛʦʥʦʚ ʠ ʧʘʩʪʙʠʱ 

ʥʘʭʦʜʷʪʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʨʦʚʥʦ ʩʪʦʣʴʢʦ ʞʝ (50%) ð ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ. 

ʇʨʠʫʩʘʜʝʙʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʜʘʥʥʦʤ ʢʣʘʩʪʝʨʝ ʪʘʢʞʝ ʠʛʨʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ. ʀʭ 

ʧʣʦʱʘʜʠ ʩʦʩʪʘʚʣʷʶʪ 4013 ʛʘ, ʠʟ ʢʦʪʦʨʳʭ ð 291 ʛʘ ʠʣʠ 7,25% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ 

ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ, 3711 ʛʘ ʠʣʠ 92,47% ð ʥʘ ʜʦʣʶ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ʉ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʚ ɸʩʪʘʨʘʯʘʡïʐʫʚʠʥʩʢʦʤ ʢʣʘʩʪʝʨʝ ʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʭʦʟʷʡʩʪʚ ʥʘ 

ʤʝʟʦʩʪʨʫʢʪʫʨʥʦʤ ʫʨʦʚʥʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʥʠʞʝʩʣʝʜʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ:  

ïʨʘʩʰʠʨʝʥʠʝ ʘʛʠʪʘʮʠʠ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʧʦ ʢʦʥʩʦʣʠʜʘʮʠʠ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʠ 

ʩʦʟʜʘʥʠʝ ʢʨʫʧʥʳʭ ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʭ ʚʣʘʜʝʥʠʡ; 

ïʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʜʥʷʪʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ 

ʠ ʙʦʣʝʝ ʨʘʩʰʠʨʝʥʥʳʭ ʧʣʘʥʪʘʮʠʷ ʯʘʷ; 

ïʩʦʟʜʘʥʠʝ ʮʠʪʨʫʩʦʚʳʭ ʩʘʜʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ; 

ïʟʘʤʝʥʘ ʫʩʪʘʨʝʚʰʠʭ ʩʠʩʪʝʤ ʦʨʦʰʝʥʠʷ ʥʦʚʝʡʰʠʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʠʨʨʠʛʘʮʠʠ; 

ïʠʟʳʩʢʘʥʠʝ ʥʦʚʳʭ ʧʣʦʱʘʜʝʡ ʠ ʨʘʩʰʠʨʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʠʩʘ; 
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ïʧʦʜʥʷʪʠʝ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʩʝʤʝʥʦʚʦʜʩʪʚʘ; 

ïʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʭʦʣʦʜʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʭʨʘʥʝʥʠʷ ʦʚʦʱʝʡ ʠ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ 

ʩʫʱʝʩʪʚʫʶʱʠʭ; 

ïʧʨʝʜʧʨʠʥʷʪʴ ʨʘʜʠʢʘʣʴʥʦ ʩʝʨʴʝʟʥʳʝ ʰʘʛʠ ʚ ʨʘʟʚʠʪʠʠ ʤʦʨʩʢʠʭ ʘʢʚʘʢʫʣʴʪʫʨ; 

ïʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʦʥʩʝʨʚʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʧʦʩʪʨʦʝʥʠʝ ʥʦʚʳʭ; 

ïʧʨʦʢʣʘʜʢʘ ʩʝʣʴʩʢʠʭ ʘʚʪʦʜʦʨʦʛ ʩ ʘʩʬʘʣʴʪʦʚʳʤ ʧʦʢʨʳʪʠʝʤ. 

ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ɸʩʪʘʨʘʯʘʡïʐʫʚʠʥʩʢʠʤ ʢʣʘʩʪʝʨʦʤ ʧʦʟʚʦʣʷʝʪ 

ʚʳʜʝʣʠʪʴ ʯʝʪʳʨʝ ʫʩʣʦʚʥʳʭ ʙʣʦʢʘ, ʥʘʤʝʯʝʥʥʳʭ ʢ ʫʧʨʘʚʣʝʥʠʶ ʭʦʟʷʡʩʪʚʘʤʠ: ʩʨʝʜʘ (ʚʥʝ 

ʟʝʤʝʣʴ), ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ (ʥʘʜ ʧʦʯʚʝʥʥʳʡ), ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʡ (ʧʣʦʜʦʨʦʜʠʝ) ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ (ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʨʘʩʪʝʥʠʡ). 

ʂʘʞʜʳʡ ʙʣʦʢ ʩ ʫʯʝʪʦʤ ʜʨʫʛʠʭ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠ ̫ʩʦʙʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤ rʫʧʨʘʚʣʝʥʠʷ. ɺ 

ʩʚʷʟʠ ʩ ʯʝʤ ʫʧʨʘʚʣʝʥʠʝ ʭʦʟʷʡʩʪʚʘʤʠ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʳʰʝʫʧʦʤʷʥʫʪʳʤ ʙʣʦʢʘʤ. ʂ 

ʫʧʨʘʚʣʝʥʠʶ ʭʦʟʷʡʩʪʚʘʤʠ ʧʦ ʙʣʦʢʘʤ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ ʦʪʥʦʩʷʪʩʷ ʥʠʞʝʫʧʦʤʷʥʫʪʳʝ: 

 

ʋʧʨʘʚʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʨʝʜʳ: 

ɺ ʜʘʥʥʳʡ ʙʣʦʢ ʦʪʥʝʩʝʥʳ ʨʝʣʴʝʬ (ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ, ʫʢʣʦʥ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʵʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʦʚ) ʠ ʢʣʠʤʘʪ (ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ, ä t >10 ʉ̄, ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʨʝʥʥʳʭ ʜʥʝʡ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ ʠ ʜʨ.).  

ɽʩʣʠ ʫʩʣʦʚʠʷ ʨʝʣʴʝʬʘ ʠ ʢʣʠʤʘʪʘ ʠʟʤʝʥʠʪʴ ʥʝʚʦʟʤʦʞʥʦ, ʪʦ ʧʨʠ ʫʯʝʪʝ ʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʭʦʟʷʡʩʪʚ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ (ʵʨʦʟʠʷ, 

ʟʘʩʫʭʘ, ʠʟʙʳʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ), ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʢʦʤʧʣʝʢʩʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ.  

ʈʘʚʥʠʥʥʳʝ ʫʩʣʦʚʠʷ ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʚʣʠʷʥʠ ̫

ʤʘʢʨʦʨʝʣʴʝʬʘ (ʚʳʩʦʪʘ, ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʢʣʦʥ, ɻ ʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʦʚ) ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʭʦʟʷʡʩʪʚ. 

ʅʦ ʧʨʠ ʵʪʦʤ ʬʦʨʤʳ ʤʝʟʦï ʠ ʤʠʢʨʦʨʝʣʴʝʬʘ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʠʭ ʨʘʟʤʝʱʝʥʠʠ. 

ɼʘʥʥʳʝ ʬʘʢʪʦʨʳ ʠʛʨʘʶʪ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʡ 

ʉʇʇ. 

 

ʋʧʨʘʚʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘ:  

ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʚ ʫʧʨʘʚʣʝʥʠʠ ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʧʣʦʱʘʜʷʤʠ (ʧʘʰʥʷ, ʤʥʦʛʦʣʝʪʥʠʝ 

ʥʘʩʘʞʜʝʥʠʷ: ʯʘʡʥʳʝ ʧʣʘʥʪʘʮʠʠ, ʮʠʪʨʫʩʦʚʳʝ ʩʘʜʳ ʠ ʜʨ.) ʚʳʩʪʫʧʘʝʪ ʬʘʢʪʦʨ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ.  

ʅʦ ʨʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʩʦʧʨʠʢʘʩʘʶʱʠʝʩʷ ʩ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤ ʚʝʜʝʥʠʝʤ ʟʝʤʣʝʜʝʣʠʷ 

(ʨʘʟʨʦʟʥʝʥʥʦʩʪʴ ʭʦʟʷʡʩʪʚ, ʠʭ ʢʦʥʬʠʛʫʨʘʮʠʷ, ʧʣʦʱʘʜʴ ʠ ʜʨ.), ʚʳʜʝʣʷʪʁ ʚʳʩʦʢʫʶ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʨʦʣʴ ʭʦʟʷʡʩʪʚ. ʂ ʧʨʠʤʝʨʫ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʭʦʟʷʡʩʪʚ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʧʨʦʞʠʚʘʥʠʷ ʬʝʨʤʝʨʘ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʘʩʭʦʜʳ, ʩʥʠʞʘʝʪ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʦʣʝʟʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʨʝʤʝʥʠ ʠ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʟʝʤʣʝʜʝʣʴʮʘ; ʩʣʦʞʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʧʘʰʥʠ ʫʚʝʣʠʯʠʚʘʝʪ ʨʘʩʭʦʜʳ ʛʦʨʶʯʝʛʦ ʧʨʠ ʢʫʣʴʪʠʚʘʮʠʠ 

ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʪ. ʜ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʫʜʠʪʴ ʦ ʥʝʢʦʪʦʨʳʭ ʚʳʷʚʣʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʘʭ 

ɸʩʪʘʨʘʯʘʡïʐʫʚʠʥʩʢʦʛʦ ʢʣʘʩʪʝʨʘ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʳ ʩ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝʤ: 

ïʥʝʨʝʥʪʘʙʝʣʴʥʘʷ ʩʪʦʨʦʥʘ ʭʦʟʷʡʩʪʚʘ ð ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʩ ʨʘʟʤʝʱʝʥʠʝʤ 

ʭʦʟʷʡʩʪʚ; 

ïʥʝʨʝʥʪʘʙʝʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʭʦʟʷʡʩʪʚ ð ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʝʡ 

ʝʛʦ ʦʪʜʝʣʴʥʳʤ ʯʘʩʪʷʤ; 

ïʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʭʦʟʷʡʩʪʚ ʦʪ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ 

ʟʝʤʣʝʚʣʘʜʝʣʴʮʘ ʠ ʜʨʫʛʠʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʥʪʨʦʚ; 
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ïʨʘʟʨʦʟʥʝʥʥʦʩʪʴ ʠ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ ʭʦʟʷʡʩʪʚ ʥʘ ʦʪʜʝʣʴʥʳʝ ʧʣʦʱʘʜʠ; 

ïʨʘʩʩʝʷʥʥʦʩʪʴ ð ʨʘʩʧʦʣʦʞʝʥʠʝ ʠʥʳʭ ʭʦʟʷʡʩʪʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ; 

ïʚʥʝʜʨʝʥʠʝ ð ʚʭʦʞʜʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʭʦʟʷʡʩʪʚ ʚ ʨʘʤʢʠ ʜʨʫʛʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʩʦʟʜʘʶʱʝʝ ʚ ʦʙʦʠʭ ʭʦʟʷʡʩʪʚʘʭ ʧʨʦʙʣʝʤʳ; 

ïʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʨʘʟʨʦʟʥʝʥʥʦʩʪʴ ð ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʠ ʦʪʜʝʣʴʥʳʭ 

ʯʘʩʪʝʡ ʭʦʟʷʡʩʪʚ ʟʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮʘʭ (ʣʝʩʘ, ʨʝʢʘ, ʦʚʨʘʛ ʠ ʜʨ.) ʠʣʠ ʟʘ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ 

ʧʨʝʛʨʘʜʘʤʠ (ʞʝʣʝʟʥʳʝ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ, ʢʘʥʘʣʳ ʠ ʜʨ.);  

ïʦʧʘʩʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʨʘʥʠʮ ʩ ʧʦʟʠʮʠʠ ʵʨʦʟʠʠ ð ʟʝʤʣʠ, ʩ ʨʝʣʴʝʬʦʤ ʤʝʩʪʥʦʩʪʠ, ʥʝ 

ʧʦʟʚʦʣʷʶʱʠʤ ʧʨʦʚʦʜʠʪʴ ʙʦʨʴʙʫ ʩ ʵʨʦʟʠʝʡ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʝʝ ʨʘʟʚʠʪʠʶ. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʧʨʝʜʣʘʛʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʤʝʨʦʧʨʠʷʪʠʷ (ʫʧʨʘʚʣʝʥʠʝ) ʧʦ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʭʦʟʷʡʩʪʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʃʝʥʢʦʨʘʥʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ (ʊʘʙʣʠʮʘ). 

 

ʋʧʨʘʚʣʝʥʠʝ ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʤʠ (ʧʣʦʜʦʨʦʜʠʝ) ʧʦʢʘʟʘʪʝʣʷʤʠ:  

ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ ʭʦʟʷʡʩʪʚ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʬʠʟʠʯʝʩʢʠʝ, 

ʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʨʝʞʠʤʳ ʧʦʯʚ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʯʠʪʘʝʪʩʷ 

ʩʘʤʳʤ ʣʝʛʢʦʜʦʩʪʫʧʥʳʤ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ, ʪ. ʢ. ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʧʨʠʝʤʦʚ ʚ ʨʘʟʨʝʟʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʚʦʟʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʧʘʨʘʤʝʪʨʳ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʭʦʟʷʡʩʪʚ. ʇʦ ʫʧʨʘʚʣʝʥʠʶ ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʘʢʞʝ ʤʦʞʥʦ 

ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʥʝʫʧʨʘʚʣʷʝʤʳʝ, ʩʣʦʞʥʦ ʫʧʨʘʚʣʷʝʤʳʝ ʠ ʣʝʛʢʦ ʫʧʨʘʚʣʷʝʤʳʝ. 

ɼʘʥʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʥʦʩʠʪ ʫʩʣʦʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʪ. ʝ. ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʟʤʝʥʝʥʠʷ çʥʝʫʧʨʘʚʣʷʝʤʳʭè ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʯʚ: ʥʘʧʨʠʤʝʨ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚ 

ʷʚʣʷʝʪʩʷ ʥʝʫʧʨʘʚʣʷʝʤʦʡ, ʥʦ ʧʨʠ ʚʥʝʩʝʥʠʠ ʛʣʠʥʠʩʪʳʭ ʬʨʘʢʮʠʡ ʥʘ ʧʝʩʯʘʥʳʝ ʧʦʯʚʳ ʠʣʠ 

ʥʘʦʙʦʨʦʪ, ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚ. ɽʩʣʠ ʜʘʥʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ 

ʚʦʟʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʥʘ ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʨʠʫʩʘʜʝʙʥʳʭ ʧʣʦʱʘʜʷʭ, ʪʦ ʥʘ ʦʛʨʦʤʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ 

ʧʨʦʚʝʜʝʥʠʝ ʪʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ. ʂ 

ʥʝʫʧʨʘʚʣʷʝʤʳʤ ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʪʥʦʩʠʪʩʷ ð ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʧʦʯʚ, ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚ, ʵʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ (ʦʩʦʙʝʥʥʦ ʜʝʬʣʷʮʠʷ), ʪʝʧʣʦʚʦʡ 

ʨʝʞʠʤ ʧʦʯʚ. 

ʉʣʦʞʥʦ ʫʧʨʘʚʣʷʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚ: ʛʫʤʫʩ, ʟʘʩʦʣʝʥʥʦʩʪʴ ʠ ʩʦʣʦʥʮʝʚʘʪʦʩʪʴ ʧʦʯʚ, 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʦʯʚ. ʂ ʣʝʛʢʦ ʫʧʨʘʚʣʷʝʤʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʦʯʚ 

ʦʪʥʦʩʠʪʩʷ: ʧʠʪʘʪʝʣʴʥʳʡ, ʪʝʧʣʦʚʦʡ ʠ ʚʦʜʥʳʡ ʨʝʞʠʤʳ ʧʦʯʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʢ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʣʦʞʥʳʤ ʠ ʣʝʛʢʦ ʫʧʨʘʚʣʷʝʤʳʤ ʙʣʦʢʘʤ ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ 

ʥʝʢʦʪʦʨʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʤʠ 

ʷʚʣʷʶʪʩʷ: ʢʫʣʴʪʠʚʘʮʠʷ ʧʦʯʚ (ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʛʣʘʞʠʚʘʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ, ʫʤʝʥʴʰʝʥʠʶ 

ʧʣʦʪʥʦʩʪʠ ʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚ, ʫʣʫʯʰʝʥʠʶ ʧʠʪʘʪʝʣʴʥʦʛʦ ʚʦʜʥʦïʚʦʟʜʫʰʥʦʛʦ ʨʝʞʠʤʦʚ ʧʦʯʚ, 

ʫʩʢʦʨʝʥʠʶ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʫʥʠʯʪʦʞʘʝʪ ʩʦʨʥʷʢʠ ʠ ʠʥʳʭ 

ʚʨʝʜʠʪʝʣʝʡ), ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ (ʫʣʫʯʰʘʝʪ ʧʠʪʘʪʝʣʴʥʳʡ ʨʝʞʠʤ ʧʦʯʚ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʢʦʧʣʝʥʠ ̫ʛʫʤʫʩʘ) ʦʨʦʰʝʥʠʝ 

(ʫʣʫʯʰʘʝʪ ʚʣʘʞʥʦʩʪʥʳʡ ʨʝʞʠʤ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʘʤ, ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʟʘʩʦʣʝʥʥʦʩʪʠ, ʧʨʠ ʥʘʣʠʯʠʠ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ ʠ ʜʨ.). 
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ʊʘʙʣʠʮʘ. 

ʋʇʈɸɺʃɽʅʀɽ ɿɽʄɽʃʔʅʓʍ ʈɽʉʋʈʉʆɺ (ɿɽʄɽʃʔʅʓʍ ʂɸʊɽɻʆʈʀʁ ʀ ʍʆɿʗʁʉʊɺ) 

ʃɽʅʂʆʈɸʅʉʂʆʁ ʅʀɿʄɽʅʅʆʉʊʀ 
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ɺʳʙʦʨ ʤʝʩʪ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʭʦʟʷʡʩʪʚ: ʜʣʷ ʮʠʪʨʫʩʦʚʳʭ ʨʘʩʪʝʥʠʡ ʨʝʣʴʝʬ 

ʚʳʧʫʢʣʦʡ ʬʦʨʤʳ ʜʦ 5% ʫʢʣʦʥʘ ʩʢʣʦʥʦʚ, ʚʠʜʦʤ ʥʘ ʤʦʨʝ ʠ ʟʘʱʠʱʝʥʥʳʭ ʦʪ 

ʤʦʨʦʟʥʳʭ ʚʝʪʨʦʚ. ɼʣʷ ʬʝʡʭʦʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʧʨʠʛʦʜʥʳʝ ʟʝʤʣʠ ʜʦ 30% 

ʫʢʣʦʥʘ ʩʢʣʦʥʦʚ. 

ʇʦʩʘʜʢʘ ʩʘʞʝʥʮʝʚ ʠ ʫʭʦʜ: ʚʳʝʤʢʠ ʨʘʟʤʝʨʦʚ 50Ĭ100 ʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʩʘʞʝʥʮʘʤʠ 3 ʤ. ʧʦʯʚʳ ʤʝʞʜʫ ʨʘʩʪʝʥʠʷʤʠ ʥʝ ʤʝʥʝʝ 40ï45 ʩʤ ʨʘʟʨʳʭʣʷʶʪʩʷ, 

ʧʨʠ ʵʪʦʤ ʚʥʦʩʷʪʩʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ (ʪʦʨʬ, ʢʦʤʧʦʩʪ, ʥʘʚʦʟ, 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ); ʧʦʩʘʜʢʘ ʤʝʞʜʫ ʨʘʩʪʝʥʠʷʤʠ ʜʦ 20ï30 ʩʤ ʛʣʫʙʠʥʳ 

ʟʝʨʥʦʚʳʭ ʠ ʙʦʙʦʚʳʭ, 2ï3 ʛʦʜʘ ʫʚʝʣʠʯʠʚʘʝʪ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ. 

ʋʜʦʙʨʝʥʥʦʩʪʴ: ʚʥʝʩʝʥʠʝ ʚ ʤʦʣʦʜʳʭ ʩʘʜʘʭ ʝʞʝʛʦʜʥʦ NPK ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

150ï180, 100ï150, 80ï100 ʢʛ/ʛʘ, ʦʨʛ. ʫʜʦʙʨʝʥʠʡ 10ï15 ʢʛ. ɺ ʧʣʦʜʦʚʠʪʳʭ 

ʩʘʜʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 200ï250, 150ï200, 150ï200 ʢʛ/ʛʘ, ʥʘʚʦʟʘ 20ï25 ʢʛ. 

ʆʨʦʰʝʥʠʝ: ʩʠʥʭʨʦʥʥʦïʠʤʧʫʣʴʩʠʚʥʳʡ ʧʦʣʠʚ ʥʦʨʤʦʡ 4000ï5000 ʤ
3
/ʛʘ ʚ ʤʘʝ 

ð 1, ʚ ʠʶʥʝ ð 2ï3, ʠʶʣʝ ð 3, ʘʚʛʫʩʪʝ ð 1ï2, ʩʝʥʪʷʙʨʝ ð 1 ʨʘʟ. 
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ʈʘʟʤʝʱʝʥʠʝ ʧʣʘʥʪʘʮʠʡ (ʧʦʜʛʦʪʦʚʢʘ ʢ ʧʦʩʘʜʢʝ): 

ʇʨʦʚʝʜʝʥʠʝ ʨʘʟʤʝʪʦʢ, ʦʪʜʝʣʝʥʠʝ ʧʣʦʱʘʜʝʡ, ʩʦʦʨʫʞʝʥʠʝ ʢʦʣʣʝʢʪʦʨʥʦï

ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ, ʢʫʣʴʪʠʚʘʮʠʷ. ʇʣʘʥʪʘʞʥʦʝ ʨʳʭʣʝʥʠʝ ʥʘʤʝʯʝʥʥʦʡ 

ʧʦʩʘʜʢʠ ʯʘʡʥʳʭ ʧʣʘʥʪʘʮʠʡ, ʚʥʝʩʝʥʠʝ ʧʦʜʢʦʨʤʢʠ 30ï40 ʪ. ʥʘʚʦʟʘ, 400ï500 

ʬʦʩʬʦʨʘ ʠ 100ï150 ʢʛ ʢʘʣʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ. ʉʦʟʜʘʥʠʝ 

ʧʨʦʜʫʢʪʠʚʥʦʡ ʪʦʣʱʠ ʜʣʷ ʩʘʞʝʥʮʝʚ, ʫʣʫʯʰʝʥʠʝ ʚʦʜʥʦïʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʨʘʟʨʳʭʣʝʥʠʝʤ ʛʦʨʠʟʦʥʪʘ çɺè, ʦʙʦʛʘʱʝʥʠʝ ʪʦʣʱʠ ʧʠʪʘʪʝʣʴʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ. 

ʇʨʦʚʝʜʝʥʠʝ ʧʦʩʘʜʢʠ: ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʠ ʨʝʣʴʝʬʘ 

ʤʝʩʪʥʦʩʪʠ, ʧʨʦʚʝʜʝʥʠʝ ʜʨʝʥʦʚ ʩ ʤʝʞʜʨʝʥʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ʚ 9ï14 ʩʤ, 

ʧʦʩʘʜʢʘ ʯʘʡʥʳʭ ʢʫʩʪʦʚ 6ï8 ʨʷʜʦʚ, ʰʠʨʠʥʦʶ 30ï40 ʩʤ, ʛʣʫʙʠʥʦʶ 30ï40 ʩʤ. 

ʇʦʜʛʦʪʦʚʢʘ ʢʦʣʣʝʢʪʦʨʥʦʡ ʩʝʪʠ: ʈʘʩʩʪʦʷʥʠʝ ʢʦʣʣʝʢʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʣʴʝʬʘ ʠ ʧʣʦʱʘʜʝʡ ʯʘʡʥʳʭ ʢʫʩʪʦʚ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 

200ï250 ʤ. ʋʢʣʦʥ ʢʦʣʣʝʢʪʦʨʘ ʜʣʠʥʦʶ ʚ 1 ʢʤ ʩʦʩʪʘʚʣʷʝʪ 1ï2,5̄ , ʛʣʫʙʠʥʘ 100 

ʩʤ, ʰʠʨʠʥʘ 80ï90 ʩʤ, ʰʠʨʠʥʘ ʜʥʘ 40ï45 ʩʤ. ɻʣʫʙʠʥʘ ʜʨʝʥʦʚ ʥʝ ʤʝʥʝʝ 60 ʩʤ, 

ʰʠʨʠʥʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 60 ʩʤ, ʥʘ ʜʥʝ 40 ʩʤ. 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʵʨʦʟʠʠ: ʇʦʩʘʜʢʘ ʧʦʯʚʦʟʘʱʠʪʥʳʭ 

ʣʝʩʦʧʦʣʦʩ. ʋʜʘʣʝʥʠʝ ʣʠʰʥʝʡ ʚʦʜʳ ʩ ʪʝʨʨʠʪʦʨʠʠ ʧʣʘʥʪʘʮʠʠ. 

ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠ:̫ ʧʨʠʤʝʥʝʥʠʝ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ 

ʥʦʨʤʝ ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ ʥʘ 340ï360 ʤ
3
/ʛʘ. ʆʙʱʠʡ ʨʘʩʭʦʜ ʧʨʝʧʘʨʘʪʘ 170ï200 

ʢʛ/ʛʘ. ʅʦʨʤʘ ʚʥʝʩʝʥʠʷ ʦʢʠʩʣʠʪʝʣʷ ʚ ʧʦʯʚʫ 20ï30 ʪ/ʛʘ. 

ʇʦʣʠʚ: ʟʠʤʥʠʡ ʧʦʣʠʚ 400ï500 ʤ/ʛʘ, ʨʘʥʥʠʡ ʧʦʣʠʚ 500ï600 ʤ/ʛʘ, ʚʝʩʝʥʥʠʡ 

ʧʦʣʠʚ 400ï500 ʤ/ʛʘ, ʣʝʪʥʠʡ ʧʦʣʠʚ 500ï600 ʤ/ʛʘ, 2-ʦʡ ʣʝʪʥʠʡ ʧʦʣʠʚ 500ï600 

ʤ/ʛʘ, 3-ʡ ʣʝʪʥʠʡ ʧʦʣʠʚ 500ï600 ʤ/ʛʘ, 4-ʡ ʣʝʪʥʠʡ ʧʦʣʠʚ 500ï600 ʤ/ʛʘ. 

ʋʜʦʙʨʝʥʥʦʩʪʴ: ʘ) ʘʟʦʪ ð 300ï400 ʢʛ/ʛʘ; ʜʦ 15 ʣʝʪ (NH4)2SO4; ʚ ʪʝʯʝʥʠʠ 15ï

20 ʣʝʪ ð NH4NO3; ʧʦʩʣʝ 20 ʣʝʪ ð ʢʘʨʙʦʤʠʜ; ʙ) ʬʦʩʬʦʨʥʳʝ ʫʜʦʙʨʝʥʠʷ: ʚ 

ʪʝʯʝʥʠʠ 1ï9 ʣʝʪ ð 100ï150 ʢʛ/ʛʘ; ʚ ʪʝʯʝʥʠʝ 10ï20 ʣʝʪ ð 200 ʢʛ/ʛʘ; ʧʦʩʣʝ 20 

ʣʝʪ ð 200 ʢʛ/ʛʘ; ʩ) ʢʘʣʠʡʥʳʝ ʫʜʦʙʨʝʥʠʷ ð 100ï150 ʢʛ/ʛʘ. 
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ʋʧʨʘʚʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: 

ɼʘʥʥʳʡ ʙʣʦʢ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʝʤʝʥʦʚʦʜʩʪʚʘ, ʚʦʟʜʝʣʳʚʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ, ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ, ʦʭʨʘʥʫ ʜʨ. ʉʶʜʘ ʚʭʦʜʠʪ: 

ï ʧʨʦʚʝʜʝʥʠʝ ʧʦʩʝʚʦʚ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʦʢʘʭ; 

ïʧʨʠʤʝʥʝʥʠʝ ʥʘʫʯʥʦïʦʙʦʩʥʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʯʝʨʝʜʦʚʘʥʠʷ ʢʫʣʴʪʫʨ ʚ ʩʝʚʦʦʙʦʨʦʪʝ; 

ïʧʨʠʤʝʥʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʠ ʫʙʦʨʢʠ ʫʨʦʞʘʝʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʦʪʝʨʠ ʧʨʦʜʫʢʮʠʠ, 

ʧʨʠʤʝʥʝʥʠʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦ ʢʦʨʤʦʚʳʭ 

ʧʣʦʱʘʜʝʡ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ; 

ïʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ;  

ïʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʜʨ. ʧʨʝʧʘʨʘʪʦʚ ʚ 

ʙʦʨʴʙʝ ʩ ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ; 

ïʫʣʫʯʰʝʥʠʝ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʠ ʚʥʝʜʨʝʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ; 

ïʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʦʩʥʦʚʝ 

ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

ïʨʘʟʨʘʙʦʪʢʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʫʨʦʞʘʝʚ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʣʝʜʫʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʚ ɸʩʪʘʨʘʯʘʡïʐʫʚʠʥʩʢʦʤ ʢʣʘʩʪʝʨʝ, 

ʫʧʨʘʚʣʝʥʠʝ ʭʦʟʷʡʩʪʚ ʧʦ ʙʣʦʢʘʤ, ʧʦʣʫʯʘʝʪ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʚʥʝʜʨʝʥʠʠ 

ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

 

ɺʳʚʦʜʳ 

1. ɺ ʨʘʤʢʘʭ ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʝ 

ʢʣʘʩʪʝʨʳ: ʄʘʩʘʣʣʳïɺʠʣʷʰʯʘʡʩʢʠʡ ʢʣʘʩʪʝʨ (ʟʝʨʥʦʚʦʜʩʪʚʦ, ʦʚʦʱʝʚʦʜʩʪʚʦ (ʢʘʨʪʦʬʝʣʴ), 

ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ, ʢʫʣʴʪʫʨʥʳʝ ʧʘʩʪʙʠʱʘ, ʩʝʥʦʢʦʩ;r ʎʝʥʪʨʘʣʴʥʳʡ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʣʘʩʪʝʨ (ʦʚʦʱʝʚʦʜʩʪʚʦ, ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʨʠʩʦʚʦʜʩʪʚʦ, ʯʘʝʚʦʜʩʪʚʦ, 

ʮʠʪʨʫʩʦʚʦʜʩʪʚʦ, ʩʝʥʦʢʦʩʳ); ɸʩʪʘʨʘʯʘʡïʐʫʚʠʥʩʢʠʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʣʘʩʪʝʨ 

(ʮʠʪʨʫʩʦʚʦʜʩʪʚʦ, ʯʘʝʚʦʜʩʪʚʦ, ʦʚʦʱʝʚʦʜʩʪʚʦ). 

2. ʇʨʠ ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʭʦʟʷʡʩʪʚʘʤʠ ʥʘ ʧʨʠʤʝʨʝ ɸʩʪʘʨʘʯʘʡïʐʫʚʠʥʩʢʦʛʦ 

ʢʣʘʩʪʝʨʘ, ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʙʣʦʢʠ ʫʧʨʘʚʣʝʥʠʷ: ʫʧʨʘʚʣʝʥʠʝ ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ 

(ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ, ʫʢʣʦʥ, ʵʢʩʧʦʟʠʮʠʷ, ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʛʦʜʦʚʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ, ʩʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 10 ʉ̄, ʢʦʣʠʯʝʩʪʚʦ 

ʚʝʪʨʝʥʥʳʭ ʜʥʝʡ ʠ ʠʭ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʜʨ.); ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

(ʧʣʦʱʘʜʴ, ʢʦʥʬʠʛʫʨʘʮʠʷ ʠ ʜʨ.); ʫʧʨʘʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʘʤʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ (ʘʛʨʦʥʦʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʦʯʚ ð ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʨʝʞʠʤʳ); 

ʫʧʨʘʚʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʩʝʤʝʥʦʚʦʜʩʪʚʦ, ʚʦʟʜʝʣʳʚʘʥʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʦʭʨʘʥʘ ʠ ʜʨ. ʤʝʨʦʧʨʠʷʪʠʷ). 

3. ʇʨʝʜʣʦʞʝʥʘ ʩʠʩʪʝʤʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʪʜʝʣʴʥʳʤ ʦʪʨʘʩʣʷʤ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʭʦʟʷʡʩʪʚʘʤʠ. 
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ʅɸʋʏʅʆɽ ʆɹʆʉʅʆɺɸʅʀɽ ʈɸɿɺʀʊʀʗ ʄɸʃʆʀʅʊɽʅʉʀɺʅʓʍ 

ʀʈʈʀɻɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ ɺ ɸɿɽʈɹɸʁɼɾɸʅɽ 

 

Éʉʦʣʪʘʥʟʘʜʝ ɻ. ɸ., ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

 ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, Volqa_5@mail.ru 

 

Abstract. The results of the study revealed that the mismatch intensity rain rate of water 

absorption into the soil formation of a surface relief and soil erosion, uneven and shallow soaking 

imperfection open irrigation system at a superficial irrigation, the need for different irrigation 

methods in the growing and not growing periods, low coefficient land utilization, high cost of 

irrigation and other features are, to a certain extent in conflict with the requirements of watering 

cultivated with techniques for / of crops in an area at the deep groundwater. 

 

ɸʥʥʦʪʘʮʠʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣ ʘʥʘʣʠʟ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʦʞʜʝʡ, 

ʚʦʜʦʧʦʛʣʦʱʝʥʠʷ ʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʨʝʣʴʝʬʘ ʠ ʵʨʦʟʠʷ ʧʦʯʚ. ɺʳʧʦʣʥʝʥʳ 

ʨʘʩʯʝʪʳ ʧʦ ʩʠʩʪʝʤʝ ʦʨʦʰʝʥʠʷ ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʦʨʦʰʝʥʠʠ. ʆʙʦʩʥʦʚʘʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʦʨʦʰʝʥʠʷ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ. 

ʆʙʦʟʥʘʯʝʥʳ ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ, ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʠʨʨʠʛʘʮʠʠ ʠ 

ʜʨʫʛʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʣʠʚʘ, ʢʫʣʴʪʠʚʠʨʫʝʤʦʛʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʨʘʡʦʥʝ ʛʣʫʙʦʢʠʭ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 

 

Keywords: irrigation interval, irrigation, water capacity, groundwater, loam, count unit, slope, 

soil fertility. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʨʚʘʣ ʦʨʦʰʝʥʠʷ, ʦʨʦʰʝʥʠʝ, ʚʦʜʦʝʤ, ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʩʫʛʣʠʥʦʢ, 

ʝʜʠʥʠʮʘ ʩʯʝʪʘ, ʩʢʣʦʥ, ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ. 

 

Introduction 

The increase in the production of agricultural crops is one of the priorities of agrarian 

production in Azerbaijan, both for meeting domestic needs and for exporting them. In solving this 

problem, a significant role belongs to the regions, the natural and climatic and economic and 

economic conditions of which are favorable for the successful development of irrigated agriculture 

[1ï7]. 

And taking into account the long traditions and high level of professional training of 

agricultural specialists, the experience of the population and the transfer of this direction to the 

private sector, we can safely assert not only the development of mountainïirrigated agriculture in 

Azerbaijan in the coming years, but its revival based on the introduction of high-performance 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ11. 2018 

 

 

139 

 

modern technologies irrigation, as pulsed sprinkling, microïirrigation, pulsed sprinkling of self-

oscillating action, combined irrigation, impulse rain self-oscillating action with automated control 

and a number of others [8]. 

Taking into account that the territory of Azerbaijan, which is the most favorable for 

the cultivation of various types of crops by natural conditions, is located in zones of unstable and 

insufficient moisture, the intensification of fruit growing is possible only with the use of low-

intensity irrigation systems. The necessity of using this kind of irrigation is also due to the increased 

demand for agricultural crops for moisture supply [9]. 

 

Research and discussion of results 

At the research facilities on the territory of the Republic, irrigation with microïirrigation was 

carried out on medium and large slopes with a deep level of groundwater in the period 2005ï2011 

[11]. 

At the same time, the cultivation of fruit trees with an irrigation device of the IDAD type and 

a micro-diver of various modifications was studied in the experimental site of the OEB of the 

Institute of Erosion and Irrigation of ANAS in the village of Malakh of the Shemakha district with 

an area of 4.82 hectares, in the period 2006ï2010, in the Guba RWC in the Shahdag foothills on an 

area of 2.8 hectares, in the period 2004ï2006, the work was also carried out in the Ganja district of 

the PAC in the village of Ganja, Bagmanly with an area of 4.45 hectares, in the period 2007ï2011.  

On irrigated light chestnut soils with a maximum moisture capacity of 3000ï3100 m
3
/ha and 

on deep-seated sierozems Groundwater in the Alazansky valley of the Zakatala district in the period 

2004ï2006. 49 irrigations (500ï650 m
3
/ha) with an irrigation rate of 1890 m

3
/ha were carried out. 

Only the upper layer of the soil (28ï30 cm) was moistened. 

In the middle of July, the moisture content of the soil in the 30 cm layer decreased to 40% 

(from PPW), and in early September to 40ï60% (in the metering layer), which led to drying and a 

decrease in maize yield for silage and winter wheat. At the control plot (five irrigation on furrows 

with an irrigation rate of about 16,000 m
3
/ha), the humidity was 80ï100% of PPV. 

As a result of the research it was recommended to optimize the irrigation norm, the number of 

irrigation and the reduction of inter-irrigation periods; it was pointed out that it was expedient to use 

sprinkling with the use of the design developed by the author for the various modifications of 

microaraners tested at the experimental site, where watering along the furrows proved to be 

difficult, and in general impossible at all. 

At the Institute of Erosion and Irrigation of ANAS with the participation of the author, 

experiments on irrigation with the IDAD apparatus and other modifications of the microïirrigation 

technique of various types of agricultural crops on newly developed rained lands have been 

continued. On the example of the objects of research on which the experiments on the problems of 

the development of mountainïirrigated agriculture in the zones of GubaïKhachmas, GanjaïGazakh, 

Garabagh, Upper Shirvan, ShekiïZagatala and other regions of the republic were laid. It should be 

noted that in the zones of the experiment the soils are overlying, felling, loam (sierozem), and so on. 

Land with different soil characteristics, and in all these zones of the experiment the groundwater 

table is deep. With all this, it was planned to increase the density of plants and not to conduct interï

row treatments. From the experimental sites on the territory of the research objects, from which a 

ñregistration siteò with more amicable shoots was isolated, divided into plots located at the site of 

the Shemakha OEB Institute of Erosion and Irrigation of ANAS in the village of Malham and Guba 

RAN in the foothills of Shahdag in the Guba area with a total area of 4,82 hectares (Table 1). 
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Table 1. 

THE DENSITY OF PLANTS IN THE FOOTHILLS OF SHAHDAG IN THE GUBA 

 

Variants Width Between rows, m Density of standing Plants, thousand pieces / ha 

I 4.5ï5.0 198 

II  2.8ï3.0 280 

III  2.2ï2.5 383 

 

During the vegetation period, 94 irrigation operations were carried out with an estimated 

irrigation rate of 4590 m
3
/ha, which did not ensure normal soaking of the soil.  

The height of the fruit tree plants (about 5.0 m) and the area along the humidification contour 

(8ï10 m
2
), which was less than in furrow irrigation. The root system spread in the depth of the layer 

2.0ï2.5 m, and with furrow irrigation in the depth of the layer more than 3.0 m. 

Moistening of such a small area was uneven and yields in more moistened areas in apple 

orchards in the Guba region amounted to 210.9 centres per hectare and 189 centres per hectare at 

the Ganja RCAN, and on drained respectively 147.3 and 113.9 centres/ha.  

The absence of cultivation of crops under the narrowed between rows led to a strong 

compaction of the soil and a decrease in water permeability, which increased the surface runoff 

during irrigation. The increase in the density of standing did not have a noticeable effect on 

the suppression of weeds. The development and growth of fruit (apple, pear, peach, persimmon, 

etc.) passed at a relative soil moisture of 20ï40%, soaking did not exceed 35 cm. Originally in 

2007ï2008 in order to select the object of the study, we chose an experimental site in the OEB of 

the Erosion and Irrigation Institute of ANAS in the village of. Melham of the Shemakha district, on 

the OEP of the Guba RUCN in the Guba district on the Shahada foothills with a common with 

an area of 2.8 hectares and on the EIA of Gyandja RUCN in the village B/Bagmanli with an area of 

4.45 hectares. 

It has been proven by the results of numerous experiments and researches, when choosing 

the right crop irrigation technology, it is imperative that we study the agroïsoil, naturalïeconomic, 

geographical relief of the territory and the degree of natural moisture and other characteristics based 

on the monitoring of multiïyear data on the object of research, which we should study specified in 

the example of the Shamakhi region, where it was decided to set up experiments in the period 

2007ï2009. For which it is shown in the Table1 waterïphysical and agroïchemical properties of 

the soil of the object of research, experiments that were carried out on the territory of the village 

Malham of the Shamakhi region. The results of our analysis showed that on the territory of 

the Shamakhi region widespread mainly degraded mountain brownishïbrown soils are mainly 

widespread. 

The climatic and climatic conditions of the Aral rocks are favorable for the cultivation of 

algae. Lacquer and high-quality products are also available due to climate change and agricultural 

technology, taking into account the climatic conditions and biological characteristics of the plant. 

During their studies, they studied and studied the peculiarities of the local agrarian nature, the land 

plot, the aromatic boy and the development of dynamics, macroï and microelement droppers 

applied using microïirrigation technologies, drip irrigation, predominantly traditional irrigation 

dominant technology that allows the issuance of mineral fertilizers along with irrigation water for 

local nutrition of plants. As a result of the research, the most effective yields and indicators of m 

acre and microclimate used in sewage treatment plants [12]. 
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Micro and Macro elements together with irrigation water are provided as follows. 

I. In the case of non-profit 

1. Restless (without fertilizer) 

2. N120P120K90 - fnn 

3. fund + B3Zn3 

II. Do not drain 

1. Restless (without fertilizer) 

2. N120P120K90 - fnn 

3. fund + B3Zn3 

III. Donôt waste 

1. Restless (without fertilizer) 

2. N120P120K90 - fnn 

3. fund + B3Zn3 

The soils of these massifs are mediumïthick (30ï40 cm), with slopes greater than 0.02ï0.025. 

Carrying out watering on the furrows is difficult, because of the complex terrain. Therefore, it was 

planned to sprinkle with small norms, using microïrazors of various modifications [13]. 

Water supply for irrigation in these areas (with a total area of more than 8 hectares) was 

carried out from hydrants installed through 85, 120, 200 m on the corresponding transport pipelines, 

into open sprinklers (at a rate of 60, 80, 100 120 l/sec), cut Perpendicular to Intuit was found that at 

irrigation rates of 300ï420 m
3
 / ha the soil is soaked to insignificant depth (20ï30, sometimes up to 

40 cm). The low absorption rate of the upper soil layer and large slopes provided a significant 

surface discharge (30%), increasing from irrigation to irrigation. The addition of moisture in the soil 

was only 100-300 m
3
/ha. Small irrigation rates require private watering (after 5ï6 days). The supply 

of large irrigation norms (600ï700 m
3
/ha and more) is difficult due to a mismatch in the intensity of 

the rain (2ï3 mm/min) and the rate of water absorption into the soil. Large drops of rain destroy 

the structure of the soil, and the upper 2ï3 cm is swollen; The absorption rate decreases, resulting in 

a surface discharge. Then, an experimental site for micro-irrigation for watering vineyards, 

soybeans, sugar beet, corn for silage, fruit trees was organized, in the territory of Ganja RACC of 

the village. B/Bagman with an area of 4.1 hectares and AIA of the Agricultural Research Institute of 

the Terter region with an area of 1.5 hectares.  

 

 

Figure1. Land plot plan (s) of the area the village Malham of the Shamakhi. 

 

The soils of the site (with a total area of more than 30 hectares) are average loans, gradients of 

0.005 (Figure 1ï2). And so, in 2007ï2009 irrigation norm was performed with irrigation norm of 

3700ï4200 m
3
/ha (irrigation norms from 350 to 550 m

3
/ha). Moisture in the 60 cm layer did not 
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drop below 60% of the PPV, and after irrigation, it was 80ï90% of the PPV. Soaking of the soil was 

no more than 30ï50 cm (most of the water in the 20 cm layer).  

 

 

Figure 2. Scheme of the irrigation sprinkling station on the experimental part of the Tarter RACS in 

the Garabagh land in the period 2006ï2010 with the use of the Ida and MDR sprinklers. 

 

The yield for soybean production was 14ï17 c/ha. In 2010, lateïspring water recharge was 

performed on the upper part of the site (with an area of 0.6 hectares) (the groundwater level here 

was deep, and the rest of the site varied from 2 to 5.5 m). 

 Reserves of moisture in the soil were insufficient to produce shoots, so in midïMay, 

the reseeding was carried out after the presiding irrigation with the norm of 250ï300 m
3
/ha.  

 

 
 

Figure 3. Demonstration of the microïirrigation regime using drip irrigation of fruit trees in 

the conditions of the EIA of the Research Institute of Erosion and Irrigation in the Shamakhi district in 

the village of Malkham. 
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Where, irrigation was conducted in this period with an irrigation rate of 3800ï4200 m
3
/ha. 

Further all this work was expanded in the Samukhian area of corn on the trees and mulberry trees, 

in the Shamakhi district in vineyards, in the Guba district of fruit gardens, Khachmas district of 

vegetable crops (cabbage, eggplant). Studies on sprinkling in this facility have shown that 

the rainfall in the IDAUD (3 mm/min) is greater than the rate of water absorption into the soil of 

the research object. Therefore, when feeding 500 m
3
/ha, puddles and surface discharges were 

formed at the site (Figure 3). 

The discharge was 20ï30%, which led to uneven moistening. At the beginning of vegetation 

due to timely treatments, the surface discharge decreased (up to 8ï10%). When the treatment of 

crops ceased, the discharge again reached 16ï17%. 

Soaking of the soil during watering did not exceed 30ï60 cm. Greater wetting and better 

uniform moisture distribution under these conditions is achieved with irrigation rates of more than 

300ï400 m
3
/ha. At such rates about 60ï70% of water remains in the upper (20 cm) layer, and the 

plants are not completely supplied with moisture. A big drawback with the irrigation of the Idad 

apparatus in the presence of an irrigation network, impassable for machining mechanisms. It was 

found out that sprinklers and roads along them occupy 6ï8% of the area; for example, in this case, 

water losses in irrigation systems built in the Guba RRCN were 30ï35% per 1 km, and in Terter 

AOS 20ï25% (Table 2). 

 

Table 2. 

CONDITIONS FOR MICROREGULATION OF VEHICLES  

OF IRRIGATION SYSTEMS IN THE TERRITORY OBJECTS STUDY 

 

Indicators of the Guba RATSN Terter RATSN Ganja RATS 

Type of soil loessïlike loams pebbleïgravel (lowï

power) 

loessïlike loam 

Limitïfield moisture, m
3
/ha 

(PPV)  

2970 1100 2500 

Water permeability in the 1st 

hour, m/h 

0.03ï0.05 0.06 0.04 

Slopes 0.001 0.02ï0.03 0.004ï0.007 

Depth of occurrence of 

groundwater, m 

0.0001 more than 10 2.5ï7ï10 

Mineralization, g/l 1ï4  13ï14 

Surface discharge from irrigated 

area, % 

3ï10 up to 30 as much as possible 

Wetïcharge irrigation no carried out in 

winter 

conduct inappropriate held in the late ð 

sen. period 10ï20 

Watering, m
3
/ha 2500ï3000  1500 

Productivity, q/ha 30ï40 5ï10 15ï20 

 

The distribution of water in micro-irrigation according to calculations (according to B. H. 

Aliyevôs method) was as follows (Table 3).  

At the same time, the greatest losses occurred in the discharge and evaporation. 

Irrigated standards for various soils and slopes, under which the runoff of water begins, where 

the results of the study are shown in Table 4. 
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Table 3. 

WATER BALANCE DURING SPRINKLING IN THE EXPERIMENTAL AREAS  

OF TERTER, SHAMAKHI AND GANJA RACS 

 

Balance sheet items Ganja RATSN Terter RATSN Shamakhi RATSN 

m
3
/hʘ % m

3
/hʘ % m

3
/hʘ % 

Coming 644 100 693.7 100 657.2 100 

Total 644 100 693.7 100 657.2 100 

Including       

ïfiltration into the soil 16.2 2.6 55.7 8.0 49.7 22.9 

ïexact volume 7.1 1.1 10.0 1.4 14.7 1.23 

Evaporation when rain drops 

fall to the ground 

81.2 12.6 88 12.7 86.3 14.1 

Reset from the field 86.5 13.4 162 23.4 183.4 197 

Left on the field 453.0 70.30 378 54.5 484.8 42.07 

 

According to prof. B. H. Aliyev, the surface discharge in the Guba RNCN zone during 

watering of apple gardens on the territory of the experimental plot is 7ï8% until August, and in 

August ð 20%, which testifies to the results of the research in the period 2006ï2011. 

 

Table 4. 

IRRIGATED NORMS (m
3
/ha) BEFORE THE APPEARANCE OF RUNOFF BASED  

ON THE RESULTS OF THE CONDUCTED STUDY IN THE REGIONS  

OF GUBAïKHACHMAZ AND GANJAïGAZAKH ZONE 

 

Soil Slopes 

0.0002ï0.0005 0.002ï0.007 

First watering Last watering First watering Last watering 

Sandy loam 450 230 400 170 

Light loam 340 150 290 100 

Medium loamy 290 90 170 80 

 

It should be noted that even according to the results of the studies carried out in the Terter 

region on small slopes and fertile soils, where fields are leveled annually, even after feeding 350ï

400 m
3
/ha, puddles appear on the surface of the field. When testing the IDAA with deflector nozzles 

both in the GubaïKhachmaz RADSN and in the Terter AOS (rain intensity 0.7ï1.2 mm/min), 

positionally, the formation of puddles and runoff on medium and heavy soils at irrigational norms of 

250ï300 m
3
/ha. 

Small irrigation rates (before the formation of run-off) require a large number of irrigations. 

Thus, in the Shemakha region, in the experiments carried out by the Shamakhi EIA of 

the Institute of Erosion and Irrigation of ANAS (4.8 ha) on heavy soils with a deep bedding of 

groundwater at the same irrigation rate (7000ï7500 m
3
/ha), the number of irrigations with microï

irrigation (42ï53). Was significantly larger than in the case of furrows along furrows (6ï8). To 

combat cortex and compaction, it was necessary to sharply increase the number of interrow 

treatments (up to 10), which did not completely destroy the crust near the stem. Shallow and uneven 

soaking of the soil and untimely processing of crops led to a marked reduction in yield during 

sprinkling. 
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Production experiments on microïirrigation was carried out in the Zakatala district. The tests 

of sprinkler technology such as IDAD, MDP, MDR and developed by us have established that with 

a deep level of groundwater and a complex relief, the use of IDA, on watering tobacco and corn, 

apple, etc. is more promising than other dominant traditional (surface) methods of irrigation. 

The results of the test revealed that to reduce the intensity of rain on the sprinkling heads of 

the apparatus, special nozzlesïvichrators were mounted for sprinkling up to 40 m in radius and 

more than the action and added additional devices for regulating the rain layer, which helped to 

suppress pressure in the pump discharge port 

All this allowed to reduce the intensity of rain and give irrigation rates of 600ï700 m
3
/ha 

(with a daily mode of operation) without significant surface discharge and soil erosion. Such 

measures can reduce run-off, but this reduces labor productivity in watering. However, it is also 

difficult to equip sprinklers with higher water delivery rate in the range of 800ï1000 m
3
/ha, where 

significant planning work is required. 

The proposed nozzles installed on the ISAD sprinkler have a relatively low rain intensity, 

which is explained by the desire to create a microclimate over plants with low water consumption, 

with limited geometry of the irrigated area. 

Experience proves that with increasing capture width, it would be possible to reduce 

the intensity of rain while retaining labor productivity. 

The experimental work carried out by us at the above-mentioned research facilities in Terter, 

Zagatala and Ganja on irrigating soybeans, sugar beet, maize and tobacco make it possible to give 

an approximate average rain intensity (mm/min) at irrigation rates of 300ï500 m
3
/ha, depending on 

the soils: sandy ð 0.3ï0.4, light loamy ð 0.2ï0.3, medium and heavy loam ð 0.1ï0.2. 

Apparently, a wide production check of this irrigation technology, taking into account 

the recommended rain intensity, will allow us to clarify the technical and economic indicators and 

the conditions for the application of microïirrigation. 

Further improvement of sprinkler systems with higher technical and economic indicators, 

possibly, will allow expanding irrigation area of microïirrigation in conditions of mountainï

irrigated agriculture in Azerbaijan. For this purpose, in the future, microïirrigation systems of 

the type IDAD and others proposed for serial production were not tested in the republic for any 

more (except for research objects) for sprinkling [14]. 

The analysis has shown that irrigation with microïirrigation can also find its spread in 

conditions of closeïlying of non-saline groundwater [15]. 

At a high level of groundwater, high yields of agricultural crops can be achieved; however, 

technical and economic indicators at the given level of development of sprinkling equipment in 

the presence of socioïeconomic conditions of life of farming and other farms of the republic are 

less favorable than surface furrow irrigation [16]. 
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ɸʥʥʦʪʘʮʠʷ. ʅʘʩʣʝʜʩʪʚʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʩʚʷʟʘʥʘ ʩ ʤʫʪʘʮʠʷʤʠ. ʆʥʠ 

ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʷʤ ʩʪʨʫʢʪʫʨʳ ʛʝʥʦʚ, ʠʭ ʯʠʩʣʘ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ, 

ʩʪʨʫʢʪʫʨʳ ʭʨʦʤʦʩʦʤ, ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʠ ʯʠʩʣʘ ʛʘʧʣʦʠʜʥʳʭ ʥʘʙʦʨʦʚ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʝʜʝʪ ʢ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʧʨʠʟʥʘʢʦʚ 

ʨʘʩʪʝʥʠʡ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʤʦʚ. ʉʧʦʥʪʘʥʥʳʝ ʤʫʪʘʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʦʟʥʠʢʘʶʪ ʩ ʥʠʟʢʦʡ 

ʯʘʩʪʦʪʦʡ. ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʠʤʝʥʷʶʪ ʠʥʜʫʮʠʨʦʚʘʥʥʳʡ ʤʫʪʘʛʝʥʝʟ, ʢʦʪʦʨʳʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʯʘʩʪʦʪʫ ʤʫʪʘʮʠʡ. ʉʨʘʚʥʝʥʠʝ ʩʧʦʥʪʘʥʥʳʭ ʠ ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ 

ʤʫʪʘʥʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʠʥʜʫʮʠʨʦʚʘʥʥʦʤ ʤʫʪʘʛʝʥʝʟʝ ʠʤʝʝʪ ʤʝʩʪʦ ʞʝʩʪʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʤʫʪʘʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʛʝʥʦʪʠʧ, ʯʪʦ ʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʟʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʛʝʥʦʤʘ ʠ 

ʜʣʠʪʝʣʴʥʦʡ ʝʛʦ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. ʇʨʠʤʝʥʷʚʰʝʝʩʷ ɔïʦʙʣʫʯʝʥʠʝ ʩʝʤʷʥ ʪʦʤʘʪʘ 

ʧʦʟʚʦʣʠʣʦ ʦʙʥʘʨʫʞʠʪʴ ʜʦ 3% ʨʘʩʪʝʥʠʡ ʩ ʧʦʣʝʟʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʦʜʥʘʢʦ ʟʘʢʨʝʧʠʪʴ ʚ 

ʧʦʪʦʤʩʪʚʝ ʠʭ ʥʝ ʫʜʘʣʦʩʴ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʧʳʪʢʠ ʩʦʟʜʘʚʘʪʴ ʩʦʨʪʘ ʤʝʪʦʜʦʤ 

ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʤʫʪʘʛʝʥʝʟʘ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʦʯʝʥʴ ʥʝʙʦʣʴʰʦʝ, ʘ ʧʨʦʜʫʢʪʠʚʥʦ ʨʘʙʦʪʘʶʱʠʝ 

ʩʝʣʝʢʮʠʦʥʝʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʝʪʦʜ ʠʥʜʫʮʠʨʦʚʘʥʠʷ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʠʩʧʦʣʴʟʫʶʪ, 

ʯʪʦ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʧʫʙʣʠʢʘʮʠʡ ʧʦʩʣʝʜʥʠʭ 10ï15 ʢʦʥʬʝʨʝʥʮʠʡ ʠ 

ʩʦʚʝʱʘʥʠʡ ʧʦ ʦʚʦʱʝʚʦʜʩʪʚʫ ʠ ʙʘʭʯʝʚʦʜʩʪʚʫ (2000ï2016 ʛʛ.). ɺ ʩʚʷʟʠ ʩ ʠʟʣʦʞʝʥʥʳʤ, ʙʦʣʴʰʦʡ 

ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʫʯʝʥʠʝ ʩʧʦʥʪʘʥʥʦʛʦ 

ʬʦʨʤʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫ ʪʦʤʘʪʘ ʥʘ ʬʦʥʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʦʥʥʦʩʪʠ. 

ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʩʝʣʝʢʮʠʦʥʥʦïʮʝʥʥʳʭ ʜʦʥʦʨʦʚ. ɺ 

ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʬʘʢʪʳ ʩʧʦʥʪʘʥʥʦʛʦ ʤʫʪʘʛʝʥʝʟʘ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʘ ʧʣʦʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʟʫʯʝʥʠʷ ʚʦʟʥʠʢʰʠʭ ʩʧʦʥʪʘʥʥʳʭ ʤʫʪʘʮʠʡ ʧʨʠʟʥʘʢʦʚ ʠ ʠʭ ʨʝʚʝʨʩʠʡ ʚ ʧʦʪʦʤʩʪʚʝ ʦʪʦʙʨʘʥʳ 

ʤʫʪʘʥʪʥʳʝ ʨʘʩʪʝʥʠʷ ʠ ʣʠʥʠʠ ʩ ʮʝʥʥʳʤʠ ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ. ɸʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʧʦʯʪʠ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʪʦʤʘʪʘ ʧʦ ʬʦʨʤʝ, ʚʝʩʫ ʠ ʦʢʨʘʩʢʝ ʧʣʦʜʘ ʦʙʫʩʣʦʚʣʝʥʦ, ʚ ʦʩʥʦʚʥʦʤ, 

ʤʫʪʘʮʠʷʤʠ. 

 

Abstract. Inherited variability of plants is associated with mutations. They lead to changes in 

the structure of genes, their number, sequence of location, structure of chromosomes, their number 

and number of haploid sets. This in turn leads to the variability of biological, morphological, 
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biochemical and other traits of plants and other organisms. Spontaneous mutations tend to occur at 

a low frequency. Therefore, researchers use induced mutagenesis, which significantly increases 

the frequency of mutations. Comparison of spontaneous and induced mutants shows that in induced 

mutagenesis there is a severe impact of mutagenic factors on the genotype, which leads to 

a significant imbalance of the genome and its long-term genetic variability. The applied ɔï 

irradiation of tomato seeds made it possible to detect up to 3% of plants with useful traits, but they 

could not be fixed in the progeny. Despite numerous attempts to create varieties by the method of 

induced mutagenesis, their number is very small, and productive breeders, as a rule, do not use 

the method of inducing hereditary changes, which can be observed from the publications of the last 

10ï15 conferences and meetings on vegetable and melon growing (2000ï2016). In connection with 

the above, a great theoretical and practical interest is the study of the spontaneous forming process 

in tomato against the background of natural viral infectivity. In this case, we should expect 

the likelihood of the emergence and selection of valuable donors. The article presents the facts of 

spontaneous mutagenesis of the shape and size of the fetus. As a result of studying the arising 

spontaneous mutations of characters and their reversions in the progeny, mutant plants and lines 

with valuable economic qualities were selected. The authors believe that almost all the diversity of 

tomato in shape, weight and color of the fruit is mainly due to mutations. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʤʘʪʳ, ʤʫʪʘʛʝʥʳ, ʦʪʙʦʨʳ, ʠʩʧʳʪʘʥʠʷ, ʩʦʨʪʘ. 

 

Keywords: tomatoes, mutagens, selections, tests, varieties. 

 

ʋʩʢʦʨʝʥʠʝ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʠʦʣʦʛʠʠ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʙʣʠʞʝʥʦ ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ 

ʤʫʪʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʢʘʢ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʘʢ ʠ ʧʨʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ, ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʤʠ 

ʬʠʟʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʉʧʦʥʪʘʥʥʳʝ ʤʫʪʘʮʠʠ ʧʨʦʠʩʭʦʜʷʪ ʥʝ ʥʘʧʨʘʚʣʝʥʥʦ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʢʘʢ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ð ʪʠʧ ʨʘʩʪʝʥʠʷ, 

ʦʢʨʘʩʢʫ ʧʣʦʜʦʚ, ʪʠʧ ʩʦʯʣʝʥʝʥʠʷ ʧʣʦʜʦʥʦʞʢʠ, ʪʘʢ ʠ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ð ʚʳʩʦʪʫ ʢʫʩʪʘ, 

ʤʘʩʩʫ ʧʣʦʜʘ, ʘ ʪʘʢʞʝ ʥʘ ʧʦʚʪʦʨʥʳʝ ʤʫʪʘʮʠʠ ʧʨʠʟʥʘʢʦʚ [1ï3]. 

ʉʧʦʥʪʘʥʥʳʡ ʤʫʪʘʛʝʥʝʟ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʥʘʰʠ ʙʦʣʝʝ ʯʝʤ 20-ʣʝʪʥʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʥʝʨʝʜʢʦ 

ʧʨʠʚʦʜʠʪ ʢ ʪʦʯʢʦʚʳʤ ʠʣʠ ʛʝʥʥʳʤ ʤʫʪʘʮʠʷʤ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʟʘʢʨʝʧʣʷʶʪʩʷ, ʭʦʪʷ ʯʘʩʪʦʪʘ 

ʤʫʪʘʮʠʡ ʧʨʠ ʵʪʦʤ ʥʝʙʦʣʴʰʘʷ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ ʨʷʜ ʩʦʨʪʦʚ, ʚ ʪ.ʯ. ʨʘʩʧʨʦʩʪʨʘʥʠʚʰʠʡʩʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʦʨʪ ʄʘʣʠʥʦʚʢʘ, ʖʨʴʝʚʩʢʠʡ, ʆʙʦʣʴʩʪʠʪʝʣʴ, ʄʘʣʠʥʦʚʘʷ ɿʘʨʷ, ʂʘʨʘʪ ʠ ʜʨ. [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʶʱʠʝ ʩʧʦʥʪʘʥʥʳʝ ʤʫʪʘʮʠʠ ʷʚʣʷʶʪʩʷ ʠʩʭʦʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ ʠ ʵʚʦʣʶʮʠʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʩʦʨʪʦʚ [5ï6]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʨʘʥʝʝ ʦʪʤʝʯʘʣʩʷ çʤʫʪʘʮʠʦʥʥʳʡ 

ʚʟʨʳʚè, ʚʦʟʥʠʢʘʣʠ ʤʫʪʘʮʠʠ ʠ ʠʭ ʨʝʚʝʨʩʠʠ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 2017 ʛ. ʚʳʜʝʣʝʥʳ 

ʛʝʥʦʠʩʪʦʯʥʠʢʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʦʨʠʛʠʥʘʣʴʥʳʝ ʧʦ ʬʦʨʤʝ ʠ ʦʢʨʘʩʢʝ 

ʧʣʦʜʦʚ ʠ ʫʩʪʦʡʯʠʚʳʝ ʢ ʙʦʣʝʟʥʷʤ. 

ɺ 2017 ʛ. ʚ ʧʦʪʦʤʩʪʚʘʭ ʩʠʣʴʥʦʧʦʨʘʞʘʝʤʳʭ ʨʘʥʝʝ ʚʠʨʫʩʦʤ ɺʂɼɺʉʊ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʚʳʩʦʢʠʤ ʠʜʝʪʝʨʤʠʥʘʥʪʥʳʤ ʢʫʩʪʦʤ ʠ ʩʣʦʞʥʦʡ ʢʠʩʪʴʶ, ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʨʘʩʪʝʥʠʷ, ʟʘʚʷʟʳʚʘʶʱʠʝ ʧʣʦʜʳ ʥʝ ʪʦʣʴʢʦ ʥʘ ʢʠʩʪʷʭ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʥʦ ʠ ʥʘ 3ï4 ʷʨʫʩʘʭ ð 

ʣʠʥʠʠ ɼ-176 ʠ ɼ-180 (ʈʠʩʫʥʢʠ 1ï2). 

 

 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

http://www.bulletennauki.com 
ʊ. 4. ˉ11. 2018 

 

 

150 

 

  
 

ʈʠʩʫʥʦʢ 1. ʃʠʥʠʷ ɼ-176. 

 

ʈʠʩʫʥʦʢ 2. ʃʠʥʠʷ ɼ-180. 

 

ɺ ʣʠʥʠʠ ɼ-119 ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʥʘ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ ʥʘʣʠʯʠʝ ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʦʯʣʝʥʝʥʠʷ 

ʧʣʦʜʦʥʦʞʢʠ (ʈʠʩʫʥʦʢ 3), ʘ ʫ ʣʠʥʠʠ ɼ-120 ʧʦʜʪʚʝʨʜʠʣʠʩʴ ʤʫʪʘʮʠʠ ʥʘ ʢʨʫʧʥʳʡ ʢʨʘʩʥʦʡ 

ʦʢʨʘʩʢʠ ʧʣʦʪʥʳʡ ʥʝ ʪʨʝʩʢʘʶʱʠʡʩʷ ʦʢʨʫʛʣʳʡ ʧʣʦʜ ʤʘʩʩʦʡ 150ï250 ʛ (ʈʠʩʫʥʦʢ 4). ɹʳʣʦ 

ʧʨʦʜʦʣʞʝʥʦ ʠʟʫʯʝʥʠʝ ʦʪʦʙʨʘʥʥʳʭ ʨʘʥʝʝ ʣʠʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʭʦʟʷʡʩʪʚʝʥʥʦïʮʝʥʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ: ʥʝʚʳʩʦʢʠʤ ʢʦʤʧʘʢʪʥʳʤ ʢʫʩʪʦʤ, ʤʥʦʛʦʧʣʦʜʥʦʩʪʴʶ, ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ 

ʜʨʫʞʥʦʩʪʴʶ ʩʦʟʨʝʚʘʥʠʷ ʩ ʧʣʦʜʘʤʠ ʩʣʠʚʦʚʠʜʥʦʡ ʬʦʨʤʳ ʤʘʣʠʥʦʚʦʡ ʦʢʨʘʩʢʠ: ʣʠʥʠʷ ɼ-159 ð 

ʤʘʩʩʘ ʧʣʦʜʘ 50 ʛ, ʠ ʣʠʥʠʷ ɼ-160 ð ʤʘʩʩʘ ʧʣʦʜʘ 25ï30 ʛ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ.  

 

  
 

ʈʠʩʫʥʦʢ 3. ʃʠʥʠʷ 119. 

 

ʈʠʩʫʥʦʢ 4. ʃʠʥʠʷ 120. 

 

ɺʳʜʝʣʝʥʳ ʣʠʥʠʠ ʚʦʟʥʠʢʰʠʭ ʤʫʪʘʮʠʡ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʠʨʫʩʥʦʤ ʟʘʨʘʞʝʥʠʠ ʨʘʩʪʝʥʠʡ 

ɺʂɼɺʉʊ, ʘ ʪʘʢʞʝ ʩʨʝʜʠ ʫʩʪʦʡʯʠʚʳʭ ʢ ʚʠʨʫʩʫ ʧʦʪʦʤʩʪʚ. ɺ ʤʫʪʠʨʫʶʱʠʭ ʣʠʥʠʷʭ ʧʨʦʚʝʜʝʥʦ 

ʦʧʠʩʘʥʠʝ ʠ ʩʜʝʣʘʥʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʪʙʦʨʳ ʨʘʩʪʝʥʠʡ. ɺ ʣʠʥʠʠ ɼ-127 ʩʦʭʨʘʥʠʣʠʩʴ 

ʧʨʠʟʥʘʢʠ: ʢʨʘʩʥʳʡ ʧʦʣʦʩʘʪʳʡ ʩʣʠʚʦʚʠʜʥʳʡ ʧʣʦʜ ʧʨʦʯʥʳʡ ʧʣʦʜ (ʈʠʩʫʥʦʢ 5), ʘ ʚ ʣʠʥʠʠ ɼ-136 

ʧʨʠʟʥʘʢʠ ʩʦʨʪʘ ʂʘʩʢʘʜʝʨ, ʥʦ ʩ ʙʦʣʝʝ ʢʨʫʧʥʳʤ ʧʣʦʜʦʤ ʤʘʣʠʥʦʚʦʡ ʦʢʨʘʩʢʠ, ʦʯʝʥʴ ʧʨʦʯʥʦʛʦ 

(ʈʠʩʫʥʦʢ 6).  
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ʈʠʩʫʥʦʢ 5. ʃʠʥʠʷ 127. 

 

ʈʠʩʫʥʦʢ 6. ʃʠʥʠʷ 136. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʚʠʨʫʩʥʦʛʦ ʤʫʪʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʦʪʜʝʣʴʥʳʭ 

ʤʫʪʘʥʪʥʳʭ ʣʠʥʠʷʭ ʟʘʢʨʝʧʠʣʠʩʴ ʧʨʠʟʥʘʢʠ ʧʦ ʦʢʨʘʩʢʝ, ʬʦʨʤʝ, ʨʘʟʤʝʨʫ ʧʣʦʜʦʚ. ʊʘʢ, ʚ ʣʠʥʠʠ ɼ-

163 ʧʣʦʜʳ ʙʳʣʠ ı ʞʝʣʪʳʝ ʢ ʢʨʘʩʥʳʤ, ʦʜʠʥʘʢʦʚʦʡ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʘ (ʈʠʩʫʥʦʢ 7), ʘ ʚ 

ʣʠʥʠʠ ɼ-164 ð ʪʘʢʠʝ ʞʝ, ʥʦ ʩʣʠʚʦʚʠʜʥʦʡ ʬʦʨʤʳ (ʈʠʩʫʥʦʢ 8).  

 

  
 

ʈʠʩʫʥʦʢ 7. ʃʠʥʠʷ 163. 

 

ʈʠʩʫʥʦʢ 8. ʃʠʥʠʷ 164. 

 

ɺ ʣʠʥʠʠ ɼ-169 ʦʪʤʝʯʘʣʠʩʴ ʤʫʪʘʮʠʠ ʧʦ ʬʦʨʤʝ ʠ ʦʢʨʘʩʢʝ: ʦʢʨʫʛʣʳʡ ʷʨʢʦïʣʠʤʦʥʥʳʡ ʠ 

ʩʣʠʚʦʚʠʜʥʳʡ ʤʘʣʠʥʦʚʳʡ, ʣʠʤʦʥʥʳʡ ʠ ʤʘʣʠʥʦʚʳʡ ʩ ʧʦʣʦʩʘʤʠ (ʈʠʩʫʥʦʢ 9).  

ɺ ʣʠʥʠʠ ɼ-170 ʦʪʤʝʯʝʥʳ ʧʣʦʜʳ ʞʝʣʪʦʡ ʦʢʨʘʩʢʠ ʧʣʦʩʢʦïʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, 

ʤʥʦʛʦʢʘʤʝʨʥʳʝ, ʤʷʩʠʩʪʳʝ ʠ ʧʣʦʜʳ ʩ 2ï3 ʢʘʤʝʨʘʤʠ, ʩʫʭʦʚʘʪʳʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʤʷʢʦʪʠ, ʩ 

ʩʝʤʝʥʘʤʠ, ʧʦʭʦʞʠʝ ʥʘ ʩʝʤʝʥʘ ʙʘʢʣʘʞʘʥʘ (ʈʠʩʫʥʦʢ 10).  
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ʈʠʩʫʥʦʢ 9. ʃʠʥʠʷ 169. 

 

ʈʠʩʫʥʦʢ 10. ʃʠʥʠʷ 170. 

 

ɺ ʣʠʥʠʠ ɼ-171 ʧʣʦʜʳ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʦʢʨʘʩʢʝ: ʷʨʢʦïʞʝʣʪʳʝ ʠ ʢʨʘʩʥʳʝ ʩ ʧʦʣʦʩʘʤʠ, ʘ ɼ-

172 ð ʧʦ ʬʦʨʤʝ, ʦʢʨʘʩʢʝ ʠ ʨʘʟʤʝʨʫ: ʩʣʠʚʦʚʠʜʥʳʝ ʢʨʫʧʥʳʝ ʢʨʘʩʥʳʝ ʧʦʣʦʩʘʪʳʝ, ʩʣʠʚʦʚʠʜʥʳʝ 

ʤʘʣʠʥʦʚʳʝ ʤʝʣʢʠʝ ʧʦʣʦʩʘʪʳʝ ʠ ʦʢʨʫʛʣʳʝ ʤʘʣʠʥʦʚʳʝ ʧʦʣʦʩʘʪʳʝ (ʈʠʩʫʥʢʠ 11ï12). 

 

  
 

ʈʠʩʫʥʦʢ 11. ʃʠʥʠʷ 171. 

 

ʈʠʩʫʥʦʢ 12. ʃʠʥʠʷ 172. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʙʦʨʘ ʩʧʦʥʪʘʥʥʳʭ ʤʫʪʘʮʠʡ ʚʳʜʝʣʝʥʳ ʛʝʥʠʩʪʦʯʥʠʢʠ ʠ ʜʦʥʦʨʳ 

ʭʦʟʷʡʩʪʚʝʥʥʦïʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʠʨʫʩʘʤ, ʜʝʪʝʨʤʠʥʘʥʪʥʦʛʦ 

ʪʠʧʘ ʨʘʩʪʝʥʠʷ, ʩʣʦʞʥʦʡ ʢʠʩʪʠ, ʦʪʩʫʪʩʪʚʠʷ ʩʦʯʣʝʥʝʥʠʷ ʚ ʧʣʦʜʦʥʦʞʢʝ, ʩʢʦʨʦʩʧʝʣʦʩʪʠ, 

ʤʘʣʠʥʦʚʦʡ ʠ ʞʝʣʪʦʡ ʦʢʨʘʩʢʠ ʧʣʦʜʘ ʠ ʜʨʫʛʠʭ. 
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ÉVlasevskii D., SPIN-code: 6115-5732, Udmurt Federal Research Center of the Ural Branch of 

the Russian Academy of Sciences, Pervomaiskii, Russia, ugniish-nauka@yandex.ru 

ÉVlasevskaya E., SPIN-code: 8448-9133, Udmurt Federal Research Center of the Ural Branch of 

the Russian Academy of Sciences, Pervomaiskii , Russia 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʚʦʜʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʟʜʦʨʦʚʣʝʥʥʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʘʨʪʦʬʝʣʷ ʠ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʤʥʦʞʝʥʠʷ. ʉʦʭʨʘʥʝʥʠʝ ʚʳʩʘʞʝʥʥʳʭ ʚ ʛʨʫʥʪ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʚ ʢʫʣʴʪʫʨʝ in vitro ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʚʳʭʦʜʘ ʢʦʣʠʯʝʩʪʚʘ ʢʣʫʙʥʝʡ ʩ ʜʘʥʥʳʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ 

ʚʦʧʨʦʩʦʤ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʫʢʦʨʝʥʠʪʴ ʤʠʢʨʦʨʘʩʪʝʥʠʷ ʜʦ ʚʳʩʘʜʢʠ ʚ ʛʨʫʥʪ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʨʘʩʪʝʥʠʡ ʜʦ 71,2% (ʧʨʦʙʠʨʦʯʥʳʝ ʨʘʩʪʝʥʠʷ ð 

59,0%), ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʜʦ 73,2 ʪʳʩ ʰʪ./ʛʘ (ʥʘ 19,4% ʚʳʰʝ), ʢʦʵʬʬʠʮʠʝʥʪ 

ʨʘʟʤʥʦʞʝʥʠʷ ʢ ʫʙʦʨʢʝ ʫʚʝʣʠʯʠʣʩʷ ʜʦ 4,9 ʰʪ. ʢʣʫʙʥʝʡ/ʢʫʩʪ. ɺʳʭʦʜ ʤʠʥʠʢʣʫʙʥʝʡ ʫʚʝʣʠʯʠʣʩʷ 

ʥʘ 22,2%. ʅʘʠʣʫʯʰʠʡ ʚʘʨʠʘʥʪ ð ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʢʦʨʝʥʝʥʥʳʭ ʧʨʦʙʠʨʦʯʥʳʭ ʨʘʩʪʝʥʠʡ 

ʩ ʛʫʩʪʦʪʦʡ ʧʦʩʘʜʢʠ 142,8 ʪʳʩ ʰʪ./ʛʘ ʚ ʙʦʣʝʝ ʨʘʥʥʠʝ ʩʨʦʢʠ (10 ʠʶʥʷ). ɼʘʥʥʦʝ ʩʦʯʝʪʘʥʠʝ 

ʘʛʨʦʧʨʠʝʤʦʚ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚʳʭʦʜ ʢʣʫʙʥʝʡ ʩ ʦʜʥʦʛʦ 

ʨʘʩʪʝʥʠʷ ʠ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʘ ʦʮʝʥʢʘ ʥʘʠʣʫʯʰʠʭ ʚʘʨʠʘʥʪʦʚ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 2013ï2015 ʛʛ. ʚʣʠʷʥʠʷ ʩʨʦʢʦʚ, ʛʫʩʪʦʪʳ ʧʦʩʘʜʢʠ ʧʨʦʙʠʨʦʯʥʳʭ ʠ 

ʫʢʦʨʝʥʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʚ ʫʢʨʳʚʥʳʭ ʪʦʥʥʝʣʷʭ ʥʘ ʚʳʭʦʜ ʤʠʥʠʢʣʫʙʥʝʡ, ʚ ʫʩʣʦʚʠʷʭ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ, 2016 ʛʦʜ. ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ 

ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʠ ʛʫʩʪʦʪʝ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ, ʚ ʫʩʣʦʚʠʷʭ 2016 ʛ. ʫʢʦʨʝʥʝʥʥʳʝ 

ʨʘʩʪʝʥʠʷ ʩʬʦʨʤʠʨʦʚʘʣʠ ʫʨʦʞʘʡ ʢʣʫʙʥʝʡ ʥʘ 30% ʙʦʣʴʰʝ, ʯʝʤ ʧʨʦʙʠʨʦʯʥʳʝ ʨʘʩʪʝʥʠʷ, 

ʚʳʩʘʞʝʥʥʳʝ ʚ ʛʨʫʥʪ. ɺʝʣʠʯʠʥʘ ʫʨʦʞʘʷ ʢʣʫʙʥʝʡ ʩʦʩʪʘʚʠʣʘ 677,0 ʪʳʩ ʰʪ. ʢʣʫʙʥʝʡ/ʛʘ, 

ʫʚʝʣʠʯʝʥʠʝ ʥʘ 203,6 ʪʳʩ ʰʪ. ʢʣʫʙʥʝʡ/ʛʘ. ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʠʥʠʢʣʫʙʥʝʡ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʫʢʦʨʝʥʝʥʥʳʭ 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʨʘʩʪʝʥʠʡ, ʩʦʩʪʘʚʠʣʘ 213,4%, ʯʠʩʪʳʡ ʜʦʭʦʜ ʧʨʝʚʳʩʠʣ ʧʦʢʘʟʘʪʝʣʠ 

ʜʘʥʥʦʡ ʚʝʣʠʯʠʥʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʠʥʷʪʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 34,6% (6915,1 ʪʳʩ 

ʨʫʙ. ʧʨʦʪʠʚ 4519,5 ʪʳʩ ʨʫʙ.). 

 

Abstract. To date, a large amount of research is being carried out in the field of the production 

of a healthy potato planting material and its further reproduction. Preservation of potato plants 

planted in the soil in an in vitro culture and an increase in the yield of tubers from these plants is 

the most pressing issue in this direction. Research has established that, the use of agrotechnological 
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methods that allow rooting of plants before planting into the soil allowed to increase the plant 

survival rate up to 71.2%, the density of plants standing up to 73.2 thousand specimens per hectare, 

the breeding multiplication factor to 4.9 specimens tubers per bush. Tuber yield increased by 22.2%. 

The best option is to use rooted plants with a planting density of 142.8 thousand specimens per 

hectare in earlier periods (June 10). This combination of agricultural methods increases the survival 

rate of planting material, the yield of tubers from one plant and from a square. The article provides 

an assessment of the best options for the results of research in 2013ï2015 ð ñStudy of the effect of 

timing, planting density of test-tube and rooted potato plants in covering tunnels at the exit of mini 

tubersò, in conditions as close as possible to production, 2016. Due to the high survival rate and 

density of plants standing for harvesting, in 2016, rooted plants formed a crop of tubers 30% more 

than in vitro plants planted in the ground. The yield of tubers was 677.0 thousand specimensô tubers 

per hectare, an increase of 203.6 thousand tubers per hectare. The profitability of the production 

technology of tubers, based on the use of rooted, adapted plants as a planting material, amounted to 

213.4%, net income exceeded a given value in comparison with the adopted production technology 

of 34.6% (6915.1 against 4519.5 thousand RUB). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Solanum tuberosum, ʦʨʠʛʠʥʘʣʴʥʦʝ ʩʝʤʝʥʦʚʦʜʩʪʚʦ, ʤʠʥʠʢʣʫʙʥʠ, 

ʨʘʩʪʝʥʠʷ in vitro, ʛʫʩʪʦʪʘ ʧʦʩʘʜʢʠ, ʩʨʦʢʠ ʧʦʩʘʜʢʠ.  

 

Keywords: Solanum tuberosum, original seed production, minitubers, plants in vitro, planting 

density, planting dates. 

 

ɺʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʦʟʜʦʨʦʚʣʝʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʘʨʪʦʬʝʣʷ ʠ ʝʛʦ ʜʘʣʴʥʝʡʰʝʝ 

ʨʘʟʤʥʦʞʝʥʠʝ ð ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʠ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʧʝʨʚʠʯʥʦʛʦ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʜʘʥʥʦʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ. ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʤʝʪʦʜ ʢʣʦʥʘʣʴʥʦʛʦ ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʷ ʚ ʢʫʣʴʪʫʨʝ in vitro. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʥʘ ʦʟʜʦʨʦʚʣʝʥʠʠ (ʪʝʨʤʦ- ʠ ʭʠʤʠʷ ʪʝʨʘʧʠʷ) ʠ ʚʚʝʜʝʥʠʠ ʚ ʢʫʣʴʪʫʨʫ ʪʢʘʥʠ ʤʝʪʦʜʦʤ ʘʧʠʢʘʣʴʥʦʡ 

ʤʝʨʠʩʪʝʤʳ ʟʘʜʘʥʥʦʛʦ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ, ʚʦ ʚʪʦʨʫʶ ʦʯʝʨʝʜʴ ð ʨʘʟʤʥʦʞʝʥʠʠ ʦʟʜʦʨʦʚʣʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʚ ʢʫʣʴʪʫʨʝ in vitro ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʝ ʚ ʩʪʝʨʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟ 

ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷïʨʝʛʝʥʝʨʘʥʪʘ ʧʦʣʫʯʠʪʴ ʜʦ 3000 ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ. ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ð ʚʳʩʘʜʢʘ ʧʦʣʫʯʝʥʥʳʭ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʚ ʛʨʫʥʪ.  

ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʘʚʪʦʨʦʚ ʜʘʥʥʳʡ ʵʪʘʧ ʥʘʠʙʦʣʝʝ ʢʨʠʪʠʯʥʳʡ [1ï3].  

ʇʝʨʝʚʦʜ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʠʟ ʩʪʝʨʠʣʴʥʳʭ ʫʩʣʦʚʠʡ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ʥʝʩʪʝʨʠʣʴʥʳʝ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʞʝ ʨʘʟʤʥʦʞʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

 

ʆʙʲʝʤ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʋʜʤʫʨʪʩʢʦʤ ʅʀʀʉʍ [3], ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʞʠʚʘʝʤʦʩʪʴ 

ʧʨʦʙʠʨʦʯʥʳʭ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʚʳʩʘʞʝʥʥʳʭ ʚ ʛʨʫʥʪ ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 59,0%. 

ʆʜʠʥ ʠʟ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʚʝʣʠʯʝʥʠʶ ʚʝʣʠʯʠʥʳ 

ʧʨʠʞʠʚʘʝʤʦʩʪʠ ð ɻ ʪʦ ʘʜʘʧʪʘʮʠʷ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʧʫʪʝʤ ʧʠʢʠʨʦʚʢʠ ʠʭ ʚ ʪʦʨʬʷʥʳʝ 

ʛʦʨʰʢʠ ʩ ʛʨʫʥʪʦʤ. ʇʨʠʞʠʚʘʝʤʦʩʪʴ ʪʘʢʠʭ ʤʠʢʨʦʨʘʩʪʝʥʠʡ, ʚʳʩʘʞʝʥʥʳʭ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚ 

ʟʘʱʠʱʝʥʥʳʡ ʛʨʫʥʪ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ 

ʜʦ 71,2%. ʇʦ ʤʥʝʥʠʶ ɺ. ɸ. ʂʥʷʟʝʚʘ ʠ ʜʨ. [4] ʩʦʯʝʪʘʥʠʝ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʥʥʳʭ ʩʭʝʤ ʧʦʩʘʜʢʠ ʠ 

ʤʝʪʦʜʦʚ ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʚʳʭʦʜʘ ʢʦʣʠʯʝʩʪʚʘ ʢʣʫʙʥʝʡ ʩ 

ʢʫʩʪʘ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ð ʚ ʫʩʣʦʚʠʷʭ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ, 

ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʥʘʠʣʫʯʰʠʭ ʚʘʨʠʘʥʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ 2013ï2015 ʛ., ʧʦ 
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ʠʟʫʯʝʥʠ ʁʚʣʠʷʥʠʷ ʩʨʦʢʦʚ, ʛʫʩʪʦʪʳ ʧʦʩʘʜʢʠ ʧʨʦʙʠʨʦʯʥʳʭ ʠ ʫʢʦʨʝʥʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ 

ʚ ʫʢʨʳʚʥʳʭ ʪʦʥʥʝʣʷʭ ʥʘ ʚʳʭʦʜ ʤʠʥʠʢʣʫʙʥʝʡ, ʨʘʟʨʘʙʦʪʘʪʴ ʫʣʫʯʰʝʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʠʥʠʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ð ʦʟʜʦʨʦʚʣʝʥʥʳʝ ʧʨʦʙʠʨʦʯʥʳʝ ʨʘʩʪʝʥʠʷ ʢʘʨʪʦʬʝʣʷ ʠ 

ʢʦʥʜʠʮʠʦʥʥʳʝ ʨʘʩʪʝʥʠʷ ʩʦ ʩʪʘʜʠʠ ʫʢʦʨʝʥʝʥʠʷ. ʉʦʨʪ ʢʘʨʪʦʬʝʣʷ ʉʢʘʨʙ ʩʝʣʝʢʮʠʠ ʈʋʇ çʅʇʎ 

ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʫ ʠ ʧʣʦʜʦʦʚʦʱʝʚʦʜʩʪʚʫè, ʩʨʝʜʥʝʩʧʝʣʦʛʦ ʩʨʦʢʘ ʩʦʟʨʝʚʘʥʠʷ, 

ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ ʧʦ 2, 3, 4 ʨʝʛʠʦʥʫ.  

ʄʝʩʪʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ð ʤʝʨʠʩʪʝʤʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʦʟʜʦʨʦʚʣʝʥʠʷ ʢʘʨʪʦʬʝʣʷ ʠ ʫʢʨʳʚʥʳʝ 

ʪʦʥʥʝʣʠ ʪʝʧʣʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʋʜʤʫʨʪʩʢʦʛʦ ʅʀʀʉʍ. 

ʇʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ð 2016 ʛ. ʆʧʳʪ ʦʜʥʦʬʘʢʪʦʨʥʳʡ ð ʦʮʝʥʠʚʘʣʠʩʴ ʩʧʦʩʦʙʳ 

ʧʦʜʛʦʪʦʚʢʠ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʘʨʪʦʬʝʣʷ ʢ ʚʳʩʘʜʢʝ ʚ ʛʨʫʥʪ. ʉʭʝʤʘ ʦʧʳʪʘ: 

ʦʟʜʦʨʦʚʣʝʥʥʳʝ ʧʨʦʙʠʨʦʯʥʳʝ ʨʘʩʪʝʥʠʷ (ʧʨʦʙʠʨʦʯʥʳʝ ʨʘʩʪʝʥʠʷ ʢʘʨʪʦʬʝʣʷ 21-ʜʥʝʚʥʦʡ 

ʨʝʛʝʥʝʨʘʮʠʠ); ʨʘʩʩʘʜʘ (ʫʢʦʨʝʥʝʥʥʳʝ ʧʨʦʙʠʨʦʯʥʳʝ ʨʘʩʪʝʥʠʷ ʧʦʩʣʝ 30-ʜʥʝʚʥʦʛʦ 

ʜʦʨʘʱʠʚʘʥʠʷ). ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʩʨʦʢʘ ʧʦʩʘʜʢʠ ʧʨʠʥʷʪ ʨʘʥʥʠʡ ʩʨʦʢ ʚʳʩʘʜʢʠ ð 10 ʠʶʥʷ, ʚ ʢʘʯʝʩʪʚʝ ʦʧʪʠʤʘʣʴʥʦʡ ʛʫʩʪʦʪʳ 

ʧʦʩʘʜʢʠ ʧʨʠʥʷʪʘ ʛʫʩʪʦʪʘ ʨʘʚʥʘʷ 142,8 ʪʳʩ ʰʪ./ʛʘ. ʇʦʚʪʦʨʥʦʩʪʴ ʪʨʝʭʢʨʘʪʥʘʷ, ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 

7,5 ʤ
2
. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʫʢʨʳʚʥʦʛʦ ʪʦʥʥʝʣʷ 52,5 ʤ

2
. 

ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʝʪʦʜʠʢʦʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʢʫʣʴʪʫʨʝ 

ʢʘʨʪʦʬʝʣʷ (ʄ.: ʅʀʀʂʍ, 1967. 264 ʩ.) ʠ ʇʨʘʚʠʣʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʠ ʵʣʠʪʥʦʛʦ 

ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ (ʄ.: ɻʅʋ ɺʅʀʀʂʍ ʠʤ. ɸ. ɻ. ʃʦʨʭʘ ʈʦʩʩʝʣʴʭʦʟʘʢʘʜʝʤʠʠ, 2014. 

20 ʩ). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʜʘʧʪʘʮʠʷ 

ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʧʝʨʝʜ ʚʳʩʘʜʢʦʡ ʚ ʛʨʫʥʪ ʧʫʪʝʤ ʫʢʦʨʝʥʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ð 91,2%, ʯʪʦ ʥʘ 14% ʚʳʰʝ 

ʧʦʢʘʟʘʪʝʣʷ ʧʨʠʞʠʚʘʝʤʦʩʪʠ (71,1%) ʧʨʦʙʠʨʦʯʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦʩʣʝ ʧʨʷʤʦʛʦ ʧʝʨʝʚʦʜʘ ʠʭ ʠʟ 

ʩʪʝʨʠʣʴʥʳʭ ʫʩʣʦʚʠʡ ʚ ʫʩʣʦʚʠʷ ʜʘʣʴʥʝʡʰʝʡ ʢʫʣʴʪʠʚʘʮʠʠ (ʊʘʙʣʠʮʘ 1). 

ɻʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ ʫ ʤʠʢʨʦʨʘʩʪʝʥʠʡ, ʧʨʦʰʝʜʰʠʭ ʘʜʘʧʪʘʮʠʶ, ʥʘ 20,1 

ʪʳʩ. ʰʪ./ʛʘ ʚʳʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʷʤʦʡ ʚʳʩʘʜʢʦʡ ʧʨʦʙʠʨʦʯʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʛʨʫʥʪ (130,2 ʪʳʩ 

ʰʪ./ʛʘ ʧʨʦʪʠʚ 110,1 ʪʳʩ hʪ./ʛʘ). 

ʋʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʤʥʦʞʝʥʠʷ ʫʢʦʨʝʥʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʜʦ 5,2 ʰʪ. ʢʣʫʙʥʝʡ/ʢʫʩʪ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʢʘʟʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʰʠʙʢʠ ʦʧʳʪʘ, ʠ ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʠʣʘ 0,9 

ʰʪ. ʢʣʫʙʥʝʡ/ʢʫʩʪ. 

 

ʊʘʙʣʠʮʘ 1. 

ɺʃʀʗʅʀɽ ʉʇʆʉʆɹɸ ʇʆɼɻʆʊʆɺʂʀ ʇʆʉɸɼʆʏʅʆɻʆ ʄɸʊɽʈʀɸʃɸ  

ʅɸ ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʀ ʋʈʆɾɸʁʅʆʉʊʔ ʄʀʂʈʆʈɸʉʊɽʅʀʁ 

ʂɸʈʊʆʌɽʃʗ 

ʇʦʢʘʟʘʪʝʣʴ 

ʉʧʦʩʦʙ ʧʦʜʛʦʪʦʚʢʠ 

ʇʨʠʙʘʚʢʘ ʅʉʈ05 ʧʨʦʙʠʨʦʯʥʳʝ 

ʨʘʩʪʝʥʠʷ 

ʫʢʦʨʝʥʝʥʥʘʷ 

ʨʘʩʩʘʜʘ 

ʇʨʠʞʠʚʘʝʤʦʩʪʴ, % 77,1 91,2 +14,1 2,8 

ɻʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ, ʪʳʩ ʰʪ./ʛʘ 110,1 130,2 +20,1 5,3 

ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝʥʠʷ, ʰʪ. ʢʣʫʙʥʝʡ/ʢʫʩʪ 4,3 5,2 +0,9 1,1 

ʋʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ, ʪʳʩ ʰʪ./ʛʘ 473,4 677,0 +203,6 93,6 
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ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʠ ʛʫʩʪʦʪʝ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ ʫʢʦʨʝʥʝʥʥʳʝ 

ʨʘʩʪʝʥʠʷ ʩʬʦʨʤʠʨʦʚʘʣʠ ʫʨʦʞʘʡ ʢʣʫʙʥʝʡ ʥʘ 30% ʙʦʣʴʰʝ, ʯʝʤ ʧʨʦʙʠʨʦʯʥʳʝ ʨʘʩʪʝʥʠʷ, 

ʚʳʩʘʞʝʥʥʳʝ ʚ ʛʨʫʥʪ. ɺʝʣʠʯʠʥʘ ʫʨʦʞʘʷ ʢʣʫʙʥʝʡ ʫ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 677,0 

ʪʳʩ ʰʪ. ʢʣʫʙʥʝʡ/ʛʘ ʧʨʦʪʠʚ 473,4 ʪʳʩ ʰʪ. ʢʣʫʙʥʝʡ/ʛʘ, ʫʚʝʣʠʯʝʥʠʝ ʥʘ 203,6 ʪʳʩ ʰʪ. ʢʣʫʙʥʝʡ/ʛʘ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʫʚʝʣʠʯʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʠʛʨʘʝʪ ʚʳʩʦʢʦʡ 

ʧʦʢʘʟʘʪʝʣʴ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ, ʧʨʦʰʝʜʰʠʭ ʧʨʦʮʝʩʩ ʫʢʦʨʝʥʝʥʠʷ. 

ʈʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʧʣʠʯʥʳʭ ʤʠʥʠʢʣʫʙʥʝʡ ʧʨʦʚʝʜʝʥ 

ʧʦ ʥʦʨʤʘʤ ʠ ʨʘʩʮʝʥʢʘʤ, ʧʨʠʥʷʪʳʤ ʚ ʋʜʤʫʨʪʩʢʦʤ ʅʀʀʉʍ. ɸʥʘʣʠʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʫʢʦʨʝʥʠʪʴ ʤʠʢʨʦʨʘʩʪʝʥʠʷ ʜʦ ʚʳʩʘʜʢʠ ʚ ʛʨʫʥʪ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ 23% (ʊʘʙʣʠʮʘ 2).  

 

ʊʘʙʣʠʮʘ 2. 

ʈɸʉʏɽʊ ʕʂʆʅʆʄʀʏɽʉʂʆʁ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʇʈʆʀɿɺʆɼʉʊɺɸ  

ʄʀʅʀʂʃʋɹʅɽʁ ʂɸʈʊʆʌɽʃʗ 
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ʇʨʦʙʠʨʦʯʥʳʝ ʨʘʩʪʝʥʠʷ 473,4 7101,0 2581,53 5,45 4519,5 175,1 

ʋʢʦʨʝʥʝʥʥʳʝ ʨʘʩʪʝʥʠʷ 677,0 10155,0 3239,94 4,79 6915,1 213,4 

 

ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʥʘ 34,6%. ʏʠʩʪʘʷ ʧʨʠʙʳʣʴ 

ʩʦʩʪʘʚʠʣʘ 6915,1 ʪʳʩ ʨʫʙ. (ʧʨʦʙʠʨʦʯʥʳʝ ʨʘʩʪʝʥʠʷ 4519,5 ʪʳʩ ʨʫʙ.), ʫʚʝʣʠʯʝʥʠʝ 2395,6 ʪʳʩ 

ʨʫʙ. ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʦʜʥʷʣʘʩʴ ʜʦ ʫʨʦʚʥʷ 213,4% (ʧʨʦʙʠʨʦʯʥʳʝ ʨʘʩʪʝʥʠʷ 175,1%), 

ʫʚʝʣʠʯʝʥʠʝ 38,3%. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʘ ʚ ʫʩʣʦʚʠʷʭ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ, 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʫʣʫʯʰʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʠʥʠʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʧʦʣʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ 

ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ, ʨʘʟʤʥʦʞʝʥʥʳʭ ʚ ʢʫʣʴʪʫʨʝ in vitrʦ, ʥʝʦʙʭʦʜʠʤʦ:  

ïʧʨʦʚʝʩʪʠ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʘʢʠʤ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʠʝʤʦʤ ʢʘʢ ʧʠʢʠʨʦʚʢʘ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʚ ʪʦʨʬʷʥʳʝ ʛʦʨʰʦʯʢʠ ʩ ʛʨʫʥʪʦʤ ʠ ʠʭ ʜʦʨʘʱʠʚʘʥʠʝʤ;  

ïʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ ʩʦʯʝʪʘʥʠʝ ʩʨʦʢʦʚ ʠ ʩʭʝʤ ʧʦʩʘʜʢʠ ʫʢʦʨʝʥʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ 

ʟʘʱʠʱʝʥʥʳʡ ʛʨʫʥʪ.  

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʠʥʠʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʘʨʘʤʝʪʨʘʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʟʚʦʣʠʪ ʙʝʟʙʦʣʝʟʥʝʥʥʦ ʧʨʝʦʜʦʣʝʪʴ ʦʩʥʦʚʥʦʡ ʢʨʠʪʠʯʝʩʢʠʡ ʵʪʘʧ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʠʤʝʥʥʦ ʧʝʨʝʚʦʜ ʤʠʢʨʦʨʘʩʪʝʥʠʡ ʠʟ ʩʪʝʨʠʣʴʥʳʭ ʫʩʣʦʚʠʡ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ 

ʥʝʩʪʝʨʠʣʴʥʳʝ. ʇʦʪʝʨʠ ʙʫʜʫʪ ʤʠʥʠʤʘʣʴʥʳʝ.  
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CALCULATION OF ENERG Y AND AGRO-ECOLOGICAL RATIONALI TY 

 OF USING ENERGY MEAN S IN TECHNOLOGY  

 

ÉPanasyuk A., SPIN-code: 3531-7084, Dr. habil., Far Eastern Research Institute 

 of Mechanization and Electrification of Agriculture, Blagoveshchensk, Russia 

ÉDemko A., Blagoveshchensk, Russia 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʥʷʪʳ ʢʨʠʪʝʨʠʠ, ʦʮʝʥʠʚʘʶʱʠʝ ʧʨʠʤʝʥʷʝʤʦʝ ʚ ʘʛʨʝʛʘʪʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ 

ʩʨʝʜʩʪʚʦ ʧʦ ʩʪʝʧʝʥʠ ʨʝʘʣʠʟʘʮʠʠ ʟʘʣʦʞʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʨʝʞʠʤʝ ʨʘʙʦʯʝʛʦ ʭʦʜʘ, ʢʦʪʦʨʳʡ 

ʦʪʚʝʯʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʠ ʚʳʩʦʢʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʅʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʞʝʣʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʫʜʝʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, 

ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʤʦʱʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʚʘʪʴʩʷ ʣʠʙʦ ʨʘʙʦʯʝʡ ʩʢʦʨʦʩʪʴʶ, ʣʠʙʦ ʰʠʨʠʥʦʡ 

ʟʘʭʚʘʪʘ, ʣʠʙʦ ʦʙʦʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʪ. ʝ. ð ʯʠʩʪʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. ɼʣʷ ʨʘʩʯʝʪʘ 

ʢʨʠʪʝʨʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʦʛʦ ʘʛʨʝʛʘʪʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʝʪʦʜʠʢʘ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʪʦʤ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʛʦ ʵʥʝʨʛʦʩʨʝʜʩʪʚʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʦʯʚʝʥʥʦʤ ʬʦʥʝ 

ʥʘʡʜʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʪʷʛʦʚʳʡ ʂʇɼ 

ʜʦʩʪʠʛʥʝʪ ʤʘʢʩʠʤʫʤʘ. ʊʘʢʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʘʪʴ ʨʘʮʠʦʥʘʣʴʥʦʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ 

ʩʨʝʜʩʪʚʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʩ ʚʳʩʦʢʦʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʩ ʫʯʝʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʛʨʦʮʝʥʦʟ. 

 

Abstract. Criteria are adopted that evaluate the energy tool used in the unit according to the 

degree of realization of the installed capacity in the working stroke mode, which simultaneously 

meets the modern requirements of resource saving and high performance. But to obtain the desired 

value of the specific productivity, when calculating the power, it is necessary to specify either the 

operating speed or the capture width or both parameters, that is, the net performance. To calculate 

the criterion of energy efficiency of the new unit, a method was used, based on the fact that for each 

power unit on a certain soil background there is an optimal value of traction resistance at which the 

traction efficiency reaches a maximum. This technique allows us to calculate a rational energy tool 

for performing field work in crop production technologies with high energy efficiency and taking 

into account the environmental consequences of the anthropogenic effect on agrocenosis. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜʠʢʘ, ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

 

Keywords: technique, resource conservation, energy tool, performance. 
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ʊʝʭʥʦʣʦʛʠʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʘʭ: 

ïʧʨʠʙʳʣʴʥʦʩʪʴ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ; 

ïɻ ʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʚʠʜʘʭ ʘʛʨʝʛʘʪʦʚ; 

ïʩʦʭʨʘʥʝʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ) ʩ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʚʳʭʦʜʦʤ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʥʘ 1 ʤʤ ʦʩʘʜʢʦʚ ʠ 1 ÁC ʪʝʧʣʘ. 

ʇʦʵʪʦʤʫ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ 

ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʩʚʦʡʩʪʚʦʤ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʘ ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʩʚʦʜʠʪʴ ʢ ʤʠʥʠʤʫʤʫ ʫʱʝʨʙ, 

ʥʘʥʦʩʠʤʳʡ ʘʛʨʦʮʝʥʦʟʫ ʠ ʧʦʪʝʨʷʤʠ ʫʨʦʞʘʷ ʦʪ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ [1]. 

ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ, ʦʮʝʥʠʚʘʶʱʝʛʦ ʧʨʠʤʝʥʷʝʤʦʝ ʚ ʘʛʨʝʛʘʪʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ 

ʧʦ ʩʪʝʧʝʥʠ ʨʝʘʣʠʟʘʮʠʠ ʟʘʣʦʞʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʨʝʞʠʤʝ ʨʘʙʦʯʝʛʦ ʭʦʜʘ, ʧʨʠʤʝʤ ʤʘʢʩʠʤʫʤ 

ʫʜʝʣʴʥʦʡ ʯʠʩʪʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘ ʝʜʠʥʠʮʫ ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʵʥʝʨʛʠʠ. 

 

˜
ˏ̑ ̑

˚ ÍÁØ , (1) 

 

ʛʜʝ ʇN ð ʫʜʝʣʴʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʤ
2
/ɼʞ; 

.˚ ð ɻʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ, ɺʪ; 

‚ ð ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ. 

ɺʳʙʦʨ ʪʘʢʦʛʦ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʞʠʤʘ ʨʘʙʦʯʝʛʦ ʭʦʜʘ ʘʛʨʝʛʘʪʘ, ʦʪʚʝʯʘʝʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʠ ʚʳʩʦʢʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ [3]. 

ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʫʩʣʦʚʠʷ: 

 

‏ ‏  ;‏̎

‡ ‡ ‡̎; 

ʛʜʝ ‏Ƞ ̎‏ ð ʜʦʧʫʩʪʠʤʦʝ ʠ ʥʦʤʠʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʙʫʢʩʦʚʘʥʠʷ; 

‡Ƞ ‡̎ - ʜʦʧʫʩʪʠʤʘʷ ʠ ʥʦʤʠʥʘʣʴʥʘʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ. 

ʅʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʧʨʠ ʚʳʙʦʨʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʘʛʨʝʛʘʪʘ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʞʝʣʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʫʜʝʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʇʨʠ ʚʳʯʠʩʣʝʥʠʠ ʤʦʱʥʦʩʪʠ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʚʘʪʴʩʷ ʣʠʙʦ ʨʘʙʦʯʝʡ ʩʢʦʨʦʩʪʴʶ, ʣʠʙʦ ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ, ʣʠʙʦ ʦʙʦʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʪ. ʝ. ð ʯʠʩʪʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. ʅʦ ʠʟ ʵʪʦʛʦ ʞʝ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʜʠʥʘʢʦʚʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʠ ʥʝʙʦʣʴʰʦʡ ʰʠʨʠʥʝ 

ʟʘʭʚʘʪʘ ʠʣʠ ʥʘ ʤʘʣʳʭ ʩʢʦʨʦʩʪʷʭ ʩ ʙʦʣʴʰʦʡ ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ ʘʛʨʝʛʘʪʘ.  

ɺ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʨʘʩʯʝʪʘ ʢʨʠʪʝʨʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʦʛʦ ʘʛʨʝʛʘʪʘ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʤʝʪʦʜʠʢʦʡ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʪʦʤ, ʯʪʦ ʜʣʷ 

ʢʘʞʜʦʛʦ ʵʥʝʨʛʦʩʨʝʜʩʪʚʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʦʯʚʝʥʥʦʤ ʬʦʥʝ ʥʘʡʜʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʪʷʛʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʪʷʛʦʚʳʡ ʂʇɼ ʜʦʩʪʠʛʥʝʪ ʤʘʢʩʠʤʫʤʘ. ɺ ʠʥʪʝʥʩʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʧʨʠʤʝʥʷʪʴ ʪʷʛʦʚʦ-ʧʨʠʚʦʜʥʳʝ ʘʛʨʝʛʘʪʳ. 

ʇʨʝʜʩʪʘʚʠʤ ʪʷʛʦʚʳʡ ʂʇɼ ʪʷʛʦʚʦïʧʨʠʚʦʜʥʦʛʦ ʘʛʨʝʛʘʪʘ ʚ ʚʠʜʝ: 

ʂ̓ ̠̄
̋̑̓ ̑

̠̓̄

̋̑̓ ̑

˚ ̆
 

̋̑̑

˪̓Ͻ̆
Ƞ 

 

(2) 

ʛʜʝ Gʪ ð ʚʝʩ ʵʥʝʨʛʦʩʨʝʜʩʪʚʘ, ʅ; 

űʢʨ ð ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʩʘ; 

ʕʊ ð ɻʥʝʨʛʦʥʘʩʳʱʝʥʥʦʩʪʴ ʪʨʘʢʪʦʨʘ, ɺʪ/ʅ. 

̆ ð ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʜʦʣʶ ʤʦʱʥʦʩʪʠ, ʠʜʫʱʫʶ ʥʘ ʪʷʛʫ. 
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̆
 ̓ ̠̄

˚  . 

 

(3) 

ʇʦʩʢʦʣʴʢʫ ʚ ʘʩʧʝʢʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʙʣʝʤʳ ʥʘʩ ʠʥʪʝʨʝʩʫʝʪ ʘʛʨʦʬʠʣʴʥʦʩʪʴ 

ʧʨʠʤʝʥʷʝʤʦʛʦ ʜʚʠʞʠʪʝʣʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʪʷʛʦʚʦ-ʩʮʝʧʥʳʭ ʚ ʩʚʦʡʩʪʚ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʧʦʩʪʨʦʠʤ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʪʷʛʦʚʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʚ ʙʝʟʨʘʟʤʝʨʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ –̅  ̃= f(űʢʨ). 

 

 

(4) 

 

ɺʳʙʦʨ ʂʇɼ ʜʚʠʞʠʪʝʣʷ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ űʜʦʧ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʤʫ 

ʙʫʢʩʦʚʘʥʠʶ ʧʦ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʘ ʙʫʢʩʦʚʘʥʠʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʦ ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʩʘ űʢʨ, [2]. 

 

 (5) 

 

ʛʜʝ  - ʬʫʥʢʮʠʷ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʯʝʥʠʶ ʦʪ 

ʩʨʝʜʥʝʛʦ ʜʘʚʣʝʥʠʷ, ʛʣʫʙʠʥʳ ʢʦʣʝʠ ʠ ʧʣʦʱʘʜʠ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʚʠʞʠʪʝʣʷ.  

ʆʪ ʂʇɼ ʜʚʠʞʠʪʝʣʷ ʣʝʛʢʦ ʧʝʨʝʡʪʠ ʢ ʪʷʛʦʚʦʤʫ ʂʇɼ (ɖʪʷʛ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʂʇɼ 

ʜʚʠʞʠʪʝʣʷ ʩʚʷʟʳʚʘʝʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʪʷʛʦʚʦïʩʮʝʧʥʳʝ ʩʚʦʡʩʪʚʘ 

ʵʥʝʨʛʦʩʨʝʜʩʪʚʘ.  

ʅʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʥʝʩʝʤ ʢʨʠʚʫʶ ʙʝʟʨʘʟʤʝʨʥʳʭ ʩʢʦʨʦʩʪʝʡ ‡̑, ʢʘʢ 

ʦʪʥʦʰʝʥʠʝ ʪʝʢʫʱʝʛʦ ʟʥʘʯʝʥʠʷ ʨʘʙʦʯʝʡ ʩʢʦʨʦʩʪʠ ʢ ʨʘʩʯʝʪʥʦʡ, ʨʘʟʚʠʚʘʝʤʦʡ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʤ 

ʪʷʛʦʚʦʤ ʫʩʠʣʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ űʢʨ. 

ɸʣʛʦʨʠʪʤ ʜʘʣʴʥʝʡʰʠʭ ʜʝʡʩʪʚʠʡ ʩʣʝʜʫʶʱʠʡ:  

ïʧʦ ʵʤʧʠʨʠʯʝʩʢʠʤ ʬʦʨʤʫʣʘʤ ʥʘʭʦʜʠʤ ʙʫʢʩʦʚʘʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ űʢʨ.  

ïʨʘʩʩʯʠʪʳʚʘʝʤ ʂʇɼ ʙʫʢʩʦʚʘʥʠʷ–̂  ʠ ʂʇɼ ʩʘʤʦʧʝʨʝʤʝʱʝʥʠʷ –  

ïʟʘʜʘʚʘʷʩʴ ʜʠʘʧʘʟʦʥʦʤ ʦʩʥʦʚʥʳʭ ʨʘʙʦʯʠʭ ʩʢʦʨʦʩʪʝʡ, ʦʧʨʝʜʝʣʷʝʤ ʤʠʥʠʤʘʣʴʥʫʶ ʠ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʩʘ. 

ïʨʘʩʩʯʠʪʳʚʘʝʤ ʚʝʩʦʚʳʝ ʠ ʤʦʱʥʦʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʧʦ 

ʠʟʚʝʩʪʥʳʤ ʟʘʚʠʩʠʤʦʩʪʷʤ ʠ ʦʛʨʘʥʠʯʝʥʠʷʤ ʪʝʦʨʠʠ ʪʨʘʢʪʦʨʘ. 
 

))(1(1 ʢʨ

ʜʦʧ

ʜʚ

f
jd

j
h -ö

ö

÷

õ

æ
æ

ç

å
-=

() );;( max oncpʢʨ Fhqf+= djj

);;( max oncp Fhqf
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ʈʠʩʫʥʦʢ 1. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʪʷʛʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʧʨʠʤʝʨʝ ʪʨʘʢʪʦʨʘ 

ʢʣʘʩʩʘ 1, 4. 
 

ɼʣʷ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʨʘʙʦʯʝʡ ʩʢʦʨʦʩʪʠ ʠ ʰʠʨʠʥʳ ʟʘʭʚʘʪʘ ʜʣʷ ʨʘʙʦʪʳ 

ʵʥʝʨʛʦʩʨʝʜʩʪʚʘ ʩ ʚʳʩʦʢʠʤ ʪʷʛʦʚʳʤ ʂʇɼ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʫʜʝʣʴʥʦʡ ʯʠʩʪʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘ ʝʜʠʥʠʮʫ ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʵʥʝʨʛʠʠ ʚʦʟʤʦʞʥʦ ʨʝʰʝʥʠʝ ʢʦʤʧʨʦʤʠʩʩʥʦʡ 

ʟʘʜʘʯʠ. 

ʇʨʝʜʩʪʘʚʠʤ ʤʦʱʥʦʩʪʥʦʡ ʙʘʣʘʥʩ ʪʷʛʦʚʦïʧʨʠʚʦʜʥʦʛʦ ʘʛʨʝʛʘʪʘ ʚ ʚʠʜʝ: 
 

.̆̎ ‚ ὔ̃ ̏̍ ὔ̓ ̠ ̄, (6) 

 

ὔ̃ ̏̍ ˏ̑‡̑ ‌ , (7) 
 

ʛʜʝ ‌ ð ʫʜʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʥʘ ʝʜʠʥʠʮʫ ʧʦʜʘʯʠ, 
ɺʪ

ʤȾʩ
 . 

ɼʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ, ʠʜʫʱʘʷ ʥʘ ʪʷʛʫ, ʦʧʨʝʜʝʣʠʪʩʷ: 
 

ὔ̓ ̠̄
˗ ̠̓̄

̓̑
ˏ̑‡̑

¥̓̓

̓̑
‡̑ ,  (8) 

 

ʊʦʛʜʘ 
 

ὔ̆̎ ‚ ɻˏ̑ʑ
˗ ̠̓̄

̓̑
ˏ̑ʑ̑

¥̓̓

̓̑
ʑ̑ ,  (9) 

 

ʀʣʠ 
 

ὔ̆̎ ‚
¥̓̓

̓̑
‡̑ ɻˏ̑‡

˗ ̠̓̄

̓̑
ˏ̑ʑ̑ .  (10) 

 

ʇʨʝʜʩʪʘʚʠʤ ʨʝʰʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʫʨʘʚʥʝʥʠʷ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʜʚʫʭ ʫʨʘʚʥʝʥʠʡ 
 

ὔ̆̎ ‚
¥̓̓

̓̑
‡̑ ̔

‡ˏ̑ ɻ
˗ ̠̓̄

̓̑
̔
. 

(11) 
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ɺʳʨʘʟʠʤ ʙʫʢʩʦʚʘʥʠʝ ʯʝʨʝʟ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʩʘ ʩ ʧʦʤʦʱʴʶ ʵʤʧʠʨʠʯʝʩʢʦʡ 

ʬʦʨʤʫʣʳ [3]: 

‏
̋̑

ב ̋̑
,  (12) 

 

ʛʜʝ ὥ ʠ ב ð ɻʤʧʠʨʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʘʛʨʦʬʦʥʘ  

ʅʘʡʜʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ:  

-ʧʨʠ ‡̑ πȠ ʙʫʢʩʦʚʘʥʠʝ ʪʘʢʞʝ ʨʘʚʥʦ ʥʫʣʶ,  ̔ ‚ὔ̆̎; 

-ʧʨʠ ̔ π; •̋ ̑ π; ‡̑
̋

̓
 , ʛʜʝ ὔ̋ ʂ̓ .̑̆̎‚. 

ʋʜʝʣʴʥʦʝ ʪʷʛʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ:  
 

ὑ ὥὯ z‡̑ ,  (13) 
 

ʧʦʵʪʦʤʫ, ʚʪʦʨʦʝ ʫʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʫʙʠʯʝʩʢʫʶ ʧʘʨʘʙʦʣʫ ʧʨʠ 

ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ: 

‡̑ π; ̔ π; 

ʀʩʧʦʣʴʟʫʷ ʟʥʘʯʝʥʠʷ ʑ̑ ̉ •̋  ̑ʫʜʝʣʴʥʦʡ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʠ ʠ ʫʜʝʣʴʥʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ 

ʨʘʙʦʯʝʡ ʤʘʰʠʥʳ ʨʝʰʠʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʛʨʘʬʠʯʝʩʢʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʰʠʨʠʥʳ ʟʘʭʚʘʪʘ 

ʨʘʙʦʯʝʡ ʤʘʰʠʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʤʝʩʪʥʦʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ̔ ʠ ̔ 

ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʯʠʩʪʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ˏ̑ʑ̑  ʠ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦïʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʘʛʨʝʛʘʪʘ. 
 

 

ʈʠʩʫʥʦʢ 2. ɻʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦïʨʝʞʠʤʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʘʛʨʝʛʘʪʘ ʥʘ ʧʨʠʤʝʨʝ ʪʨʘʢʪʦʨʘ ʢʣʘʩʩʘ 1, 4. 
 

ʉʪʝʧʝʥʴ ʩʦʙʣʶʜʝʥʠʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, 

ʦʧʪʠʤʘʣʴʥʳʭ ʘʛʨʦʩʨʦʢʦʚ, ʢʘʯʝʩʪʚʘ ʨʘʙʦʪ, ʵʢʦʣʦʛʠʯʥʦʩʪʠ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʘʛʨʝʛʘʪʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʦʮʝʥʠʚʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ:  
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ïʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ð ,ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ 

ʘʛʨʦʬʠʣʴʥʦʩʪʴ ʜʚʠʞʠʪʝʣʝʡ (ʧʣʦʪʥʦʩʪʴ ʠ ʪʚʝʨʜʦʩʪʴ ʧʦʯʚʳ ʧʦ ʩʣʝʜʫ ð ʩʣr  ʠ ʩʣH , ʛʣʫʙʠʥʘ 

ʩʣʝʜʘ ð ʩʣh ) ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ ʢ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʠʟʤʝʥʝʥʥʳʭ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʜʚʠʞʠʪʝʣʝʡ; 

ïʫʨʦʚʝʥʴ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ð , ʦʮʝʥʠʚʘʶʱʠʡ ʦʙʱʝʝ ʠ 

ʪʝʭʥʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʘʛʨʝʛʘʪʦʚ ʥʘ ʘʛʨʦʮʝʥʦʟ ʠ ʙʝʟʦʧʘʩʥʳʡ ʧʨʝʜʝʣ ʫʧʣʦʪʥʷʶʱʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʫ; 

ïʫʨʦʚʝʥʴ ʘʛʨʝʛʘʪʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ð  ʦʮʝʥʠʚʘʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ 

ʘʛʨʝʛʘʪʠʨʦʚʘʥʠʷ ʩʦ ʚʩʝʡ ʥʦʤʝʥʢʣʘʪʫʨʦʡ ʤʘʰʠʥ ʚ ʪʝʭʥʦʣʦʛʠʠ; 

ïʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʦʧʪʠʤʘʣʴʥʳʭ ʘʛʨʦʩʨʦʢʦʚ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʭʦʜʠʤʦʩʪʠ ð

; 

ïʫʨʦʚʝʥʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ð ; 

ïʫʨʦʚʝʥʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ð ʦʮʝʥʠʚʘʶʱʠʡ ʨʝʘʣʠʟʘʮʠʶ 

ʥʦʤʠʥʘʣʴʥʦʛʦ ʪʷʛʦʚʦʛʦ ʠ ʩʢʦʨʦʩʪʥʦʛʦ ʜʠʘʧʘʟʦʥʦʚ. 

ʊʘʢ ʢʘʢ ʥʘ ʫʨʦʚʥʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʠʚʥʦʩʪʠ ʚʣʠʷʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʦ 

ʬʘʢʪʦʨʦʚ, ʜʣʷ ʦʮʝʥʢʠ ʪʝʩʥʦʪʳ ʩʚʷʟʠ ʤʝʪʦʜʦʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦʩʪʨʦʝʥʘ ʤʥʦʞʝʩʪʚʝʥʥʘʷ ʨʝʛʨʝʩʩʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʦʪʨʘʞʘʶʱʘʷ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʥʘ ʥʠʭ 

ʦʪʜʝʣʴʥʳʭ ʠʟʤʝʨʠʪʝʣʝʡ ʩʚʦʡʩʪʚ ʘʛʨʝʛʘʪʦʚ. ʄʝʨʘ ʪʝʩʥʦʪʳ ʩʚʷʟʠ ʦʮʝʥʠʚʘʣʘʩʴ ʧʘʨʥʳʤʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʢʦʨʨʝʣʷʮʠʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʜʝʪʝʨʤʠʥʘʮʠʠ.  

ʋʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʠʤʝʶʪ ʚʠʜ: 

ʋʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʦʧʪʠʤʘʣʴʥʳʭ ʘʛʨʦʩʨʦʢʦʚ: 

 
ʋʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪ:  

 ʋʨʦʚʝʥʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ʫʕ): 

 
ʋʨʦʚʝʥʴ ʘʛʨʝʛʘʪʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ (ʫʌ): 

 
ʋʨʦʚʝʥʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ʫɽ): 

 
ʋʨʦʚʝʥʴ ʵʢʦʣʦʛʠʯʥʦʩʪʠ (ʫʕʂ): 

 
ɻʜʝ ɖʜʚʠʞ ð ʂʇɼ ʜʚʠʞʠʪʝʣʷ, ɝN ð ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʤʠʥʘʣʴʥʦʡ 

ʤʦʱʥʦʩʪʠ, ɝB ð ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʠʨʠʥʳ ʟʘʭʚʘʪʘ, kʩʤ ð ʢʦʵʬʬʠʮʠʝʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʨʝʤʝʥʠ ʩʤʝʥʳ, kk ð ʦʙʦʙʱʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘ ʤʝʩʪʥʳʝ ʫʩʣʦʚʠʷ, kH ð 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʚʳʰʝʥʠʷ ʪʚʝʨʜʦʩʪʠ ʧʦʯʚʳ, kɟ ð ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʚʳʰʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ, 

Ůɻ ð ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʩʧʣʫʘʪʘʮʠʠ, kʢ ɻð ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʤʙʠʥʘʪʦʨʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, kn ð 

ʟʘʧʘʩʘ ʧʨʦʭʦʜʠʤʦʩʪʠ, ɖʤ ð ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʧʦʪʝʨʴ, ɖf ð ʂʇɼ, 

ʫʯʠʪʳʚʘʶʱʠʡ ʧʦʪʝʨʠ ʥʘ ʩʘʤʦʧʝʨʝʜʚʠʞʝʥʠʝ, ɖŭ ð ʂʇɼ, ʫʯʠʪʳʚʘʶʱʠʡ ʧʦʪʝʨʠ ʥʘ ʙʫʢʩʦʚʘʥʠʝ, 

ɖɺʆʄ ð ʂʇɼ ɺʆʄ, ɖɻʥʝʨʛ ð ɻʥʝʨʛʝʪʠʯʝʩʢʠʡ ʂʇɼ, kɚ ð ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ 

ʧʦ ʤʦʩʪʘʤ ʵʥʝʨʛʦʩʨʝʜʩʪʚʘ. 

ʂʋ

ʕʂʋ

ʌʋ

ɸʋ

ʕʋ

ɽʋ

 

; 77 , 6 2 , 31 4 , 32 6 , 59 ʩʤ B N ʜʚʠʞ ɸ k ʋ + + + = x x h 

 

; 79 , 5 9 , 11,  , 16,1 18,6 ʨ ʜʚʠʞ ʅ   
k  k ʋʢ  h  + = + =  k   

 

; 12 , 4 44 , 7 06 , 8 8 , 10 B ʩʤ N ʜʚʠʞ  ɻ k ʋ x x h + + + = 

 

; 74 , 5 9 , 14 1 , 52 139 ʤ ʧ ʢ ɻ ɻʬ k k ʋ h e + = + = 

 

; 08 , 3 4 , 21 8 , 22 1 , 35 ʵʥʝʨʛ ɺʆʄ f ɽ ʋ h h h h d + + + = 

 

; 25 , 1 75 , 6 6 , 10 9 , 14 r d l h h k k ʋ 
ʵʥʝʨʛ ʵʢ + + + = 
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ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʘʪʴ ʨʘʮʠʦʥʘʣʴʥʦʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʩ ʚʳʩʦʢʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʩ ʫʯʝʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʘʛʨʦʮʝʥʦʟ. 
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EFFECT OF FALLOW AND  SYSTEM OF TILLAGE ON  CROP YIELD 

OF ELEMENT  OF CROP ROTATION  
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the Russian Academy of Sciences, Pervomaiskii, Russia, ugniish@yandex.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʫʨʦʞʘʡʥʳʝ ʜʘʥʥʳʝ ʢʫʣʴʪʫʨ ʟʚʝʥʘ ʩʝʚʦʦʙʦʨʦʪʘ (ʦʟʠʤʘʷ ʨʦʞʴ, 

ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ ʩ ʧʦʜʩʝʚʦʤ ʢʣʝʚʝʨʘ, ʢʣʝʚʝʨ ʚʪʦʨʦʛʦ ʛʦʜʘ ʞʠʟʥʠ, ʦʟʠʤʘʷ ʨʦʞʴ) ʤʥʦʛʦʣʝʪʥʝʛʦ 

ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ (ʚʪʦʨʘʷ ʨʦʪʘʮʠʷ). ʀʟʫʯʘʶʪʩʷ 3 ʩʠʩʪʝʤʳ ʟʷʙʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ (ʦʪʚʘʣʴʥʘʷ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ, ʙʝʟʦʪʚʘʣʴʥʘʷ), ʚʠʜʳ ʧʘʨʘ (ʯʠʩʪʳʡ, ʯʠʩʪʳʡ ʩ ʚʥʝʩʝʥʠʝʤ 

ʥʘʚʦʟʘ ʂʈʉ 60 ʪ/ʛʘ, ʩʠʜʝʨʘʣʴʥʳʡ ʛʦʨʯʠʯʥʳʡ, ʩʠʜʝʨʘʣʴʥʳʡ ʢʣʝʚʝʨʥʳʡ). ɹʝʟʦʪʚʘʣʴʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʪʚʘʣʴʥʦʡ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ, ʧʨʠʚʝʣʘ ʢ ʩʥʠʞʝʥʠʶ 

ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʧʳʪʫ ʜʦ 2,75 ʪ/ʛʘ. ʇʦ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʦʥʘ 

ʩʦʩʪʘʚʠʣʘ 3,32, ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ð 3,07 ʪ/ʛʘ ʟʝʨʥʦʚʳʭ ʝʜʠʥʠʮ. ʋʨʦʞʘʡʥʦʩʪʴ ʢʣʝʚʝʨʘ 

ʣʫʛʦʚʦʛʦ ʥʝ ʟʘʚʠʩʝʣʘ ʦʪ ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ð 2,01ï2,12 ʪ/ʛʘ ʟʝʨʥʦʚʳʭ ʝʜʠʥʠʮ. 

ɺʥʝʩʝʥʠʝ ʥʘʚʦʟʘ ʚ ʧʘʨʫ ʠ ʢʣʝʚʝʨʥʳʡ ʩʠʜʝʨʘʣʴʥʳʡ ʧʘʨ ʦʙʝʩʧʝʯʠʣʠ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ 

ʟʝʨʥʘ ʦʟʠʤʦʡ ʨʞʠ ð 2,59 ʠ 2,61 ʪ/ʛʘ, ʚ ʧʦʩʣʝʜʝʡʩʪʚʠʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ð 2,84 ʠ 2,77 ʪ/ʛʘ, ʚ 

ʢʦʥʪʨʦʣʝ ʩ ʯʠʩʪʳʤ ʧʘʨʦʤ ð 2,42 ʠ 2,39 ʪ/ʛʘ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʚʦʟʘ ʟʘʚʠʩʝʣʘ ʦʪ ʩʧʦʩʦʙʘ ʝʛʦ 

ʟʘʜʝʣʢʠ ʚ ʧʘʨʫ. ɺʳʷʚʣʝʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʢʨʦʚʥʦʡ 

ʢʫʣʴʪʫʨʳ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʠ ʢʣʝʚʝʨʘ, r = ī0,706. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʧʦʯʚʳ ʩ 

ʫʯʝʪʦʤ ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ ʥʘʚʦʟʘ ʙʳʣʘ 

ʥʘʠʙʦʣʴʰʝʡ ð 2,95, ʩ ʯʠʩʪʳʤ, ʩʠʜʝʨʘʣʴʥʳʤ ʛʦʨʯʠʯʥʳʤ ʠ ʢʣʝʚʝʨʥʳʤ ʧʘʨʘʤʠ ð 2,72ï2,74 

ʪ/ʛʘ ʟʝʨʥʦʚʳʭ ʝʜʠʥʠʮ. ɺ ʫʩʣʦʚʠʷʭ 2015ï2018 ʛʛ. ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘʚʦʟʘ ʦʪʤʝʯʝʥʦ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʠ ʚʩʝʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ɺʣʠʷʥʠʝ ʩʠʜʝʨʘʣʴʥʦʛʦ ʢʣʝʚʝʨʥʦʛʦ ʧʘʨʘ ʧʨʦʜʦʣʞʘʣʦʩʴ 2 

ʛʦʜʘ. ʋʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨ ʧʦ ʩʠʜʝʨʘʣʴʥʦʤʫ ʛʦʨʯʠʯʥʦʤʫ ʧʘʨʫ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ ʩ 

ʯʠʩʪʳʤ ʧʘʨʦʤ. ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʚʘʨʠʘʥʪʝ ʩ ʯʠʩʪʳʤ ʧʘʨʦʤ 

(ʢʦʥʪʨʦʣʴ) ʩʦʩʪʘʚʠʣʘ 2,83, ʦʪ ʚʥʝʩʝʥʠʷ ʥʘʚʦʟʘ ʦʥʘ ʚʦʟʨʦʩʣʘ ʜʦ 3,36, ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʠʜʝʨʘʣʴʥʦʛʦ ʛʦʨʯʠʯʥʦʛʦ ʧʘʨʘ ð ʜʦ 2,97, ʢʣʝʚʝʨʥʦʛʦ ð ʜʦ 3,05 ʪ/ʛʘ ʟʝʨʥʦʚʳʭ ʝʜʠʥʠʮ.  

 

Abstract. The crop data of the crop rotation link (winter rye, spring wheat with clover seed, 

clover of first-year use, winter rye) of long-term stationary field experiment (second rotation) are 

presented. Three systems of fall tillage (dumped, combined, nonmoldboard), kinds of fallow (clean, 

clean with entering of cattle manure 60 t/ha, greenïmanure mustard, greenïmanure clover) are 

being studied. Nonmoldboard tillage in comparison with the dumped and combined led to 

a decrease in the grain crops yield on average by experience to 2.75 t/ha. By dumped tillage it 

amounted to 3.32, combined ð 3.07 t/ha of grain units. The meadow clover yield did not depend on 

the method of tillage ð 2.01ï2.12 t/ha of grain units. The entering of manure into fallow and clover 

greenïmanure fallow ensured the highest yield of winter rye grain ð 2.59 and 2.61 t/ha, in 
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the aftereffect of spring wheat ð 2.84 and 2.77 t/ha, in control with pure fallow ð 2.42 and 2.39 

t/ha. The effectiveness of the manure depended on the way it was embedded in fallow. A negative 

correlation was found between the yield of a cover crop of spring wheat and clover, r = ī0,706. 

The productivity of one hectare of soil, taking into account the depressive influence of individual 

factors in the manure application variant, was the highest ð 2.95, with clean, greenïmanure 

mustard and clover fallows ð 2.72ï2.74 t/ha of grain units. In the conditions of 2015ï2018, 

a positive effect of manure is noted on the yield of all grain crops. The influence of the greenï

manure clover fallow lasted 2 years. The crops yield on the greenïmanure mustard fallow was at 

the level of control with clean fallow. The average yield of grain crops in the variant with pure 

fallow (control) was 2.83, from entering manure it increased to 3.36, the use of greenïmanure 

mustard fallow ð increased to 2.97, and clover ð to 3.05 t/ha of grain units.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʨʳ, ʥʘʚʦʟ, ʛʦʨʯʠʮʘ, ʢʣʝʚʝʨ, ʩʦʣʦʤʘ, ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, ʫʨʦʞʘʡʥʦʩʪʴ.  

 

Keywords: fallows, manure, mustard, clover, straw, tillage, crop yield. 

 

ʇʨʠʝʤʳ ʙʠʦʣʦʛʠʟʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ, ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʥʦʛʠʝ ʤʝʩʪʥʳʝ ʨʝʩʫʨʩʳ, ʥʦ ʠ ʨʝʰʘʪʴ ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʩʥʠʞʝʥʠʷ ʜʝʧʨʝʩʩʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʘʛʨʦʙʠʦʮʝʥʦʟʳ [1].  

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ ʷʚʣʷʝʪʩʷ 

ʥʘʚʦʟ. ɺ ʩʚʷʟʠ ʩ ʜʝʬʠʮʠʪʥʦʡ ʠ ʟʘʪʨʘʪʥʦʡ ʩʪʦʨʦʥʦʡ ʚʥʝʩʝʥʠʷ ʥʘʚʦʟʘ, ʜʦʩʪʦʡʥʦʡ 

ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʝʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʠʜʝʨʘʣʴʥʳʡ ʢʣʝʚʝʨʥʳʡ ʧʘʨ. ʂʣʝʚʝʨ ʦʩʪʘʚʣʷʝʪ ʚ ʧʦʯʚʝ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʟʦʪʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʅ. ʀ. ɺʣʘʜʳʢʠʥʦʡ ʚʥʝʩʝʥʠʝ 

ʥʘʚʦʟʘ, ʧʦʩʝʚ ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʣʫʯʰʝʥʠʶ ʢʦʤʧʣʝʢʩʘ 

ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʯʚʳ ʠ ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʚʦʦʙʦʨʦʪʘ [2].  

ɻʦʨʯʠʮʘ ʙʝʣʘʷ ʚ ʢʘʯʝʩʪʚʝ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʘ ʦʪʥʦʩʠʪʩʷ ʢ ʣʝʛʢʦʤʦʙʠʣʠʟʫʝʤʳʤ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʘʤ, ʧʦʵʪʦʤʫ ʠʭ ʨʦʣʴ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʘ [3]. ʇʦʩʪʫʧʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʦʩʪʘʪʢʦʚ ʚ ʧʦʯʚʫ ʩʣʫʞʠʪ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʫʚʝʣʠʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ, 

ʥʘʢʦʧʣʝʥʠʶ ʤʠʢʨʦʙʥʦʡ ʤʘʩʩʳ, ʯʪʦ ʧʨʝʜʦʭʨʘʥʷʝʪ ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʦʪ ʚʳʤʳʚʘʥʠʷ, 

ʩʥʠʞʘʝʪ ʟʘʛʨʷʟʥʝʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʩʪʫʧʘʷ ʚ 

ʧʦʯʚʝʥʥʳʡ ʨʘʩʪʚʦʨ ʚ ʧʨʦʮʝʩʩʝ ʤʝʜʣʝʥʥʦʛʦ ʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʳ 

ʚ ʪʝʯʝʥʠʝ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ, ʧʠʪʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʥʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʠʟʙʳʪʦʯʥʳʭ 

ʢʦʣʠʯʝʩʪʚʘʭ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʵʢʦʥʦʤʥʦʤʫ ʨʘʩʭʦʜʦʚʘʥʠʶ ʠ ʩʦʭʨʘʥʝʥʠʶ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ 

[4].  

ʉʨʝʜʠ ʚʠʜʦʚ ʨʘʙʦʪ ʚ ʟʝʤʣʝʜʝʣʠʠ ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, ʷʚʣʷʷʩʴ ʫʥʠʢʘʣʴʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʫ ʠ ʨʘʩʪʝʥʠʷ, ʦʢʘʟʳʚʘʝʪ ʤʥʦʛʦʩʪʦʨʦʥʥʝʝ ʚʣʠʷʥʠʝ ʥʘ ʤʥʦʛʠʝ 

ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʕʪʦ ʚʣʠʷʥʠʝ ʤʥʦʛʦʢʨʘʪʥʦ 

ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ [5ï6].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠ ̫ð ʚʳʷʚʠʪʴ ʚʣʠʷʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʥʳʭ ʩʠʩʪʝʤ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ (ʦʪʚʘʣʴʥʦʡ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ, ʙʝʟʦʪʚʘʣʴʥʦʡ) ʠ ʚʠʜʘ ʧʘʨʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʢʫʣʴʪʫʨ ʟʚʝʥʘ ʩʝʚʦʦʙʦʨʦʪʘ.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ʄʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ð ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʡ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʣʷʶʪʩʷ ʢʫʣʴʪʫʨʳ ʟʚʝʥʘ ʩʝʚʦʦʙʦʨʦʪʘ: ʦʟʠʤʘʷ ʨʦʞʴ 2014 ʛ ʧʦʩʝʚʘ, ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ (2016 ʛ.), 

ʢʣʝʚʝʨ 1 ʛ. ʧ. (2017 ʛ.), ʦʟʠʤʘʷ ʨʦʞʴ (2018 ʛ.).  
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʧʦʣʝʚʦʤ ʦʧʳʪʝ, ʥʘʯʘʣʦ ʚʪʦʨʦʡ ʨʦʪʘʮʠʠ 

ʩʝʚʦʦʙʦʨʦʪʘ.  

ʉʭʝʤʘ ʦʧʳʪʘ ʚʢʣʶʯʘʝʪ ʪʨʠ ʩʠʩʪʝʤʳ ʟʷʙʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ (ʬʘʢʪʦʨ ɸ):  

1. ʦʪʚʘʣʴʥʘʷ (ʆ) ð ʝʞʝʛʦʜʥʘʷ ʚʩʧʘʰʢʘ ʥʘ 20 ʩʤ, (ʢ); 

2. ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ (ʂ) ð ʚʩʧʘʰʢʘ ʚ ʧʘʨʫ ʠ ʟʘʧʘʰʢʘ ʢʣʝʚʝʨʘ ʥʘ 20 ʩʤ, ʙʝʟʦʪʚʘʣʴʥʳʝ 

ʦʙʨʘʙʦʪʢʠ ʥʘ 12ï16 ʩʤ ʧʦʜ ʷʨʦʚʳʝ ʢʫʣʴʪʫʨʳ;  

3. ʙʝʟʦʪʚʘʣʴʥʘʷ (ɹ) ð ʝʞʝʛʦʜʥʘʷ ʙʝʟʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ 12ï16 ʩʤ.  

ɺʠʜʳ ʧʘʨʘ ʠ ʙʠʦʨʝʩʫʨʩʳ (ʬʘʢʪʦʨ ɺ):  

1 ð ʯʠʩʪʳʡ ʧʘʨ (ɹ/ʫ) ʢʦʥʪʨʦʣʴ;  

2 ð ʯʠʩʪʳʡ ʧʘʨ + ʥʘʚʦʟ ʂʈʉ 60 ʪ/ʛʘ (ʅ);  

3 ð ʩʠʜʝʨʘʣʴʥʳʡ ʧʘʨ (ʛʦʨʯʠʮʘ ʙʝʣʘʷ) (ɻ);  

4 ð ʩʠʜʝʨʘʣʴʥʳʡ ʧʘʨ (ʢʣʝʚʝʨ 1 ʛ. ʧ.) (ʂʣ.).  

ʆʧʳʪ ʟʘʣʦʞʝʥ ʤʝʪʦʜʦʤ ʨʘʩʱʝʧʣʝʥʥʳʭ ʜʝʣʷʥʦʢ. ʇʦʚʪʦʨʥʦʩʪʴ ð ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. 

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʘʛʨʦʜʝʨʥʦʚʦïʧʦʜʟʦʣʠʩʪʘʷ, ʩʣʘʙʦʩʤʳʪʘʷ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ ʥʘ 

ʧʦʢʨʦʚʥʳʭ ʛʣʠʥʘʭ ʠ ʪʷʞʝʣʳʭ ʩʫʛʣʠʥʢʘʭ ʩ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʥʘ ʧʝʨʠʦʜ 

ʟʘʢʣʘʜʢʠ ʦʧʳʪʘ: ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 1,85%, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ð 316ï317 ʤʛ/ʢʛ, 

ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ð 115ï119 ʤʛ/ʢʛ, Sʆʉʅ. ð 16,5ï17,4 ʤʤʦʣʴ/100 ʛ ʧʦʯʚʳ, ʅɻ ð 1,77ï1,78 

ʤʤʦʣʴ/100 ʛ ʧʦʯʚʳ, ʨʅKCL ð 5,7ï5,8, ʩʪʝʧʝʥʴ ʧʦʜʚʠʞʥʦʩʪʠ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ð 0,52ï0,54 ʠ 2,80ï3,25 ʤʛ/100 ʛ ʧʦʯʚʳ. 

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʦʟʠʤʦʡ ʨʞʠ ʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩ ʧʦʜʩʝʚʦʤ 

ʢʣʝʚʝʨʘ ʙʳʣʠ ʥʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ. ʂʨʠʪʠʯʝʩʢʠʤʠ ʜʣʷ ʨʞʠ ʙʳʣʠ ʧʝʨʠʦʜʳ: ʭʦʣʦʜʥʳʡ ʠ 

ʜʦʞʜʣʠʚʳʡ ʘʧʨʝʣʴ ð ʥʘʯʘʣʦ ʤʘʷ, ʘ ʚ ʧʝʨʠʦʜ ʝʝ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ (ʚʪʦʨʘʷ ʧʦʣʦʚʠʥʘ ʤʘʷ ʠ 

ʠʶʥʴ) ʩʪʦʷʣʘ ʦʯʝʥʴ ʞʘʨʢʘʷ ʠ ʩʫʭʘʷ ʧʦʛʦʜʘ.  

ɺ 2016 ʛ. ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʠʶʣʝ ʜʣʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʙʳʣʘ ʢʨʠʪʠʯʝʩʢʦʡ, ʚ 

ʜʥʝʚʥʳʝ ʯʘʩʳ ʧʨʝʚʳʰʘʣʘ +25 Áʉ, ʯʪʦ ʧʦʚʣʠʷʣʦ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʨʦʩʪ ʥʝ ʪʦʣʴʢʦ ʷʨʦʚʦʡ 

ʧʰʝʥʠʮʳ, ʥʦ ʠ ʢʣʝʚʝʨʘ, ʥʘ ʥʝʢʦʪʦʨʳʭ ʚʘʨʠʘʥʪʘʭ ʛʠʙʝʣʴ ʢʣʝʚʝʨʘ ʜʦʩʪʠʛʘʣʘ 50%.  

ɺʝʛʝʪʘʮʠʷ ʚʪʦʨʦʛʦ ʧʦʣʷ ʦʟʠʤʦʡ ʨʞʠ ʧʨʦʭʦʜʠʣʘ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʥʘʯʘʣʝ ʟʘʢʣʘʜʢʠ ʦʧʳʪʘ ʚ 2007 ʛ. ʦʟʠʤʘʷ ʨʦʞʴ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʟʳʚʘʣʘʩʴ ʥʘ 

ʙʝʟʦʪʚʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ ʚ ʧʘʨʦʚʦʤ ʧʦʣʝ, ʯʪʦ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʣʫʯʰʝʥʠʝʤ ʧʠʱʝʚʦʛʦ 

ʨʝʞʠʤʘ ʚ ʚʝʨʭʥʝʤ ʢʦʨʥʝʦʙʠʪʘʝʤʦʤ ʩʣʦʝ (0ï10 ʩʤ) ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ 

ʦʟʠʤʦʡ ʨʞʠ ʧʦ ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʨʝʚʳʰʘʣʘ ʩʧʦʩʦʙ ʧʝʨʝʧʘʰʢʠ ʧʘʨʘ ʚ ʩʨʝʜʥʝʤ ʧʦ 

ʦʧʳʪʫ ʥʘ 0,29 ʪ/ʛʘ. ʗʨʦʚʳʝ ʢʫʣʴʪʫʨʳ ʚ ʩʝʚʦʦʙʦʨʦʪʝ (ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ, ʷʯʤʝʥʴ, ʦʚʝʩ) 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʙʝʟʦʪʚʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ. ʉʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 0,14ï0,64 

ʪ/ʛʘ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʜʝʬʠʮʠʪʦʤ ʘʟʦʪʥʦʛʦ ʧʠʪʘʥʠʷ, ʩʥʠʞʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʧʦʜʚʠʞʥʳʭ 

ʬʦʨʤ ʬʦʩʬʦʨʘ, ʧʦʚʳʰʝʥʠʝʤ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʠ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ.  

ɺ ʮʝʣʦʤ ʟʘ ʧʝʨʚʫʶ ʨʦʪʘʮʠʶ (2006ï2012 ʛʛ.) ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʚʦʦʙʦʨʦʪʥʦʡ ʧʣʦʱʘʜʠ ʥʝ 

ʠʤʝʣʘ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ʇʦ 

ʦʪʚʘʣʴʥʦʡ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 2,70 ʪ/ʛʘ ʟʝʨʥʦʚʳʭ ʝʜʠʥʠʮ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ð 2,59, ʙʝʟʦʪʚʘʣʴʥʦʡ 

ð 2,66 [7]. 

ɼʣʠʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ: ʨʦʪʘʮʠʷ ʩʝʤʠʧʦʣʴʥʦʛʦ 

ʩʝʚʦʦʙʦʨʦʪʘ (2006ï2012 ʛʛ.), ʫʨʘʚʥʠʪʝʣʴʥʳʡ ʧʦʩʝʚ (2013 ʛ.), ʧʘʨ (2014 ʛ.) ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʦʪʚʘʣʴʥʦʡ ʥʘ ʥʘʯʘʣʦ ʚʪʦʨʦʡ ʨʦʪʘʮʠʠ ʧʨʠʚʝʣʦ ʢ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ 

ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʥʠʞʥʝʡ ʧʨʦʩʣʦʡʢʠ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ (10ï20 ʩʤ): ʧʣʦʪʥʦʩʪʴ ʙʳʣʘ 

ʙʦʣʴʰʝ ʥʘ 2,04%, ʚʣʘʞʥʦʩʪʴ ð ʥʠʞʝ ʥʘ 3,5%, ʥʠʪʨʠʬʠʢʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ð ʥʠʞʝ ʥʘ 

0,76 ʤʛ/ʢʛ, ʘʤʤʦʥʠʬʠʢʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ð ʥʘ 0,10 ʤʛ/100 ʛ ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ 
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ʧʦʥʠʟʠʣʦʩʴ ʥʘ 44 ʤʛ/ʢʛ ʧʦʯʚʳ. ɿʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ ʨʞʠ ʧʦ ʜʣʠʪʝʣʴʥʦʡ 

ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʙʳʣʘ ʚ ʜʚʘ ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʧʦ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ. ɺʩʝ ɻ ʪʦ ʩʥʠʟʠʣʦ 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʡ ʨʞʠ ʥʘ 0,66 ʪ/ʛʘ. ɺ ʚʘʨʠʘʥʪʝ ʩ ʝʞʝʛʦʜʥʦʡ ʚʩʧʘʰʢʦʡ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 

2,79 ʪ/ʛʘ, ʙʝʟʦʪʚʘʣʴʥʦʡ 2,12 ʪ/ʛʘ (ʈʠʩʫʥʦʢ 1).  

 

 
 

ʈʠʩʫʥʦʢ 1. ʋʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨ ʟʚʝʥʘ ʩʝʚʦʦʙʦʨʦʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʩʪʝʤʳ ʟʷʙʣʝʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʪ/ʛʘ ʟʝʨʥʦʚʳʭ ʝʜʠʥʠʮ (ʦʪʚʘʣʴʥʘʷ (ʆ); ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ (ʂ); ʙʝʟʦʪʚʘʣʴʥʘʷ (ɹ)). 

 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ (ʚʩʧʘʰʢʘ ʚ ʧʘʨʫ ʧʦʩʣʝ ʯʝʪʳʨʝʭ ʣʝʪ ʙʝʟʦʪʚʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ) ʪʘʢʞʝ ʩʥʠʟʠʣʘ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʨʞʠ ʥʘ 0,27 ʪ/ʛʘ (ʅʉʈ05 = 0,16) ʠ ʩʦʩʪʘʚʠʣʘ 

2,52 ʪ/ʛʘ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʜʦ 344 ʰʪ./ʤ
2
 (ʧʦ ʦʪʚʘʣʴʥʦʡ ð 

385 ʰʪ./ʤ
2
), ʯʪʦ ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ ʩʦʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʙʠʦʮʝʥʦʟʝ ʥʘ 43,4% ʠ 

17,8% ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʠ ʥʘ 129,2% ʠ 18,2% ʚ ʚʝʩʦʚʦʤ ʚʳʨʘʞʝʥʠʠ.  

ʋʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝ ʦʟʠʤʦʡ ʨʞʠ ʢʫʣʴʪʫʨʳ ʥʘ ʬʦʥʝ 

ʙʝʟʦʪʚʘʣʴʥʦʡ (2,40 ʪ/ʛʘ) ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ (2,58 ʪ/ʛʘ) ʩʠʩʪʝʤʘʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʪʘʢʞʝ 

ʙʣrʘ ʥʠʞʝ, ʯʝʤ ʥʘ ʦʪʚʘʣʴʥʦʡ (2,91 ʪ/ʛʘ) ʧʨʠ ʅʉʈ05 = 0,21. ʉʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ 

ʦʙʫʩʣʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʱʝʡ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚ 1,7 ʨʘʟʘ, ʠʭ 

ʚʦʟʜʫʰʥʦïʩʫʭʦʡ ʤʘʩʩʳ ʚ 1,7 ʠ ʚ 1,9 ʨʘʟʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʪʚʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ, ʚʪʦʨʦʛʦ ʛʦʜʘ ʞʠʟʥʠ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʷʤʦʛʦ ʚʣʠʷʥʠʷ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʙʳʣʘ ʦʜʠʥʘʢʦʚʦʡ ʧʨʠ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ: 

ʦʪʚʘʣʴʥʦʡ ʠ ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʘʤ ð 2,01, ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ð 2,12 ʪʦʥʥ ʟʝʨʥʦʚʳʭ 

ʝʜʠʥʠʮ ʩ ʛʝʢʪʘʨʘ (ʅʉʈ05=0,12). ʅʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʦʣʴʢʦ ʥʘ ʬʦʥʘʭ ʩʠʜʝʨʘʣʴʥʳʭ ʧʘʨʦʚ 

(ʛʦʨʯʠʯʥʦʛʦ ʠ ʢʣʝʚʝʨʥʦʛʦ) ʙʝʟʦʪʚʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʢʣʝʚʝʨʘ 

(1,77 ʪ/ʛʘ ʟʝʨʥʦʚʳʭ ʝʜʠʥʠʮ) ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʣʘ ʦʪʚʘʣʴʥʦʡ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʘʤ. 

ʈʘʟʥʠʮʘ ʚ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʩʪʘʚʠʣʘ 0,23 ʠ 0,27 ʪ/ʛʘ ʧʨʠ ʅʉʈ05 = 0,17. ɺ ʚʘʨʠʘʥʪʘʭ ʩ ʯʠʩʪʳʤʠ 

ʧʘʨʘʤʠ ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʝʚʝʨʘ ʥʝ ʟʘʚʠʩʝʣʘ ʦʪ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʧʦ ʦʪʚʘʣʴʥʦʡ ð 2,07, 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ 2,18, ʙʝʟʦʪʚʘʣʴʥʦʡ ð 2,15 ʪ/ʛʘ ʟʝʨʥʦʚʳʭ ʝʜʠʥʠʮ ʅʉʈ05 = 0,15. ʕʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʪʦ, ʯʪʦ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʟʘʩʫʰʣʠʚʳʭ ʧʝʨʠʦʜʦʚ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʣʢʦʡ ʙʝʟʦʪʚʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʜʝʨʘʣʴʥʳʭ ʧʘʨʦʚ.  

ɺ ʫʩʣʦʚʠʷʭ 2018 ʛ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʨʞʠ ʚ ʮʝʣʦʤ ʧʦ ʦʧʳʪʫ ʙʳʣʘ ʚʳʩʦʢʦʡ ð 4,25ï

3,73 ʪ/ʛʘ (ʅʉʈ05=0,33), ʥʦ ʙʝʟʦʪʚʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʪʘʢʞʝ ʫʩʪʫʧʘʣʘ ʦʪʚʘʣʴʥʦʡ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ ʧʦ ʤʝʨʝ ʩʥʠʞʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʷʙʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ (ʦʪʚʘʣʴʥʘʷ Ÿ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ Ÿ ʙʝʟʦʪʚʘʣʴʥʘʷ) 
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ʙʳʣʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʠ ʥʝ ʟʘʚʠʩʝʣʦ ʦʪ ʚʠʜʘ ʧʘʨʘ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʙʠʦʨʝʩʫʨʩʦʚ. ʇʦ 

ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʚ ʩʨʝʜʥʝʤ ʟʘ ʯʝʪʳʨʝ ʛʦʜʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 2,99, ʧʦ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ð 2,91, ʙʝʟʦʪʚʘʣʴʥʦʡ ð 2,56 ʪʦʥʥ ʟʝʨʥʦʚʳʭ ʝʜʠʥʠʮ ʩ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ 

ʩʝʚʦʦʙʦʨʦʪʥʦʡ ʧʣʦʱʘʜʠ. ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦ ʦʪʚʘʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʦʙʨʘʙʦʪʢʠ ʩʦʩʪʘʚʠʣʘ 3,32, ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ð 3,07, ʙʝʟʦʪʚʘʣʴʥʦʡ ð 2,75 ʪ ʟʝʨʥʘ ʩ ʛʝʢʪʘʨʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʠʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʫʞʝ ʚʦ ʚʪʦʨʦʡ 

ʨʦʪʘʮʠʠ ʚʳʷʚʠʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʪʚʘʣʴʥʦʡ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʘʤʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ.  

ɺʣʠʷʥʠʝ ʚʠʜʘ ʧʘʨʘ ʠ ʙʠʦʨʝʩʫʨʩʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨ ʙʳʣʦ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ. 

ɺʥʝʩʝʥʠʝ ʥʘʚʦʟʘ ʚ ʧʘʨʫ ʠ ʢʣʝʚʝʨʥʳʡ ʩʠʜʝʨʘʣʴʥʳʡ ʧʘʨ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʧʳʪʫ ʦʙʝʩʧʝʯʠʣʠ 

ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʡ ʨʞʠ ʚ ʧʝʨʚʦʤ ʧʦʣʝ ʩʝʚʦʦʙʦʨʦʪʘ ð 2,59 ʠ 2,61 ʪ/ʛʘ, ʠ 

ʚ ʧʦʩʣʝʜʝʡʩʪʚʠʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ð 2,84 ʠ 2,77 ʪ/ʛʘ. ɺ ʚʘʨʠʘʥʪʝ ʩ ʯʠʩʪʳʤ ʧʘʨʦʤ ð 2,42 ʠ 

2,39 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʉʈ05 ʜʣʷ ʦʟʠʤʦʡ ʨʞʠ 0,16 ʪ/ʛʘ, ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ð 0,15 ʪ/ʛʘ 

(ʈʠʩʫʥʦʢ 2).  

 

 

 
ʈʠʩʫʥʦʢ 2. ʋʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨ ʟʚʝʥʘ ʩʝʚʦʦʙʦʨʦʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʧʘʨʘ ʠ ʙʠʦʨʝʩʫʨʩʦʚ, 

ʪ/ʛʘ ʟʝʨʥʦʚʳʭ ʝʜʠʥʠʮ (ʯʠʩʪʳʡ ʧʘʨ (ɹ/ʫ); ʯʠʩʪʳʡ ʧʘʨ + ʥʘʚʦʟ ʂʈʉ 60 ʪ/ʛʘ (ʅ); ʩʠʜʝʨʘʣʴʥʳʡ ʧʘʨ 

(ʛʦʨʯʠʮʘ ʙʝʣʘʷ) (ɻ); ʩʠʜʝʨʘʣʴʥʳʡ ʧʘʨ (ʢʣʝʚʝʨ 1 ʛ.ʧ.) (ʂʣ.)). 

 

ʅʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʝʚʝʨʘ ʵʪʠ ʙʠʦʨʝʩʫʨʩʳ ʦʢʘʟʘʣʠ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ, ʦʥʘ ʙʳʣʘ 

ʥʘʠʤʝʥʴʰʝʡ ʚ ʦʧʳʪʝ ð 1,83 ʪ/ʛʘ ʟʝʨʥʦʚʳʭ ʝʜʠʥʠʮ. ʇʦʣʥʦʝ ʠʩʢʣʶʯʝʥʠʝ ʙʠʦʨʝʩʫʨʩʦʚ 

ʦʙʝʩʧʝʯʠʣʦ ʥʘʠʙʦʣʴʰʫʶ ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʴ ð 2,41 ʪ/ʛʘ. ʋʨʦʞʘʡʥʦʩʪʴ ʢʣʝʚʝʨʘ ʚ ʚʘʨʠʘʥʪʝ ʩ 

ʩʠʜʝʨʘʣʴʥʳʤ ʛʦʨʯʠʯʥʳʤ ʧʘʨʦʤ ʪʘʢʞʝ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʩ ʯʠʩʪʳʤ ð 2,01 ʪ/ʛʘ ʧʨʠ ʅʉʈ05 =0,24. 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʦʧʳʪʫ ʫʨʦʞʘʡʥʦʩʪʴ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ 1 ʛ. ʧ. ʙʳʣʘ ʦʛʨʘʥʠʯʝʥʘ ʚʥʝʩʝʥʠʝʤ ʥʘʚʦʟʘ 

ʠ ʧʨʠʤʝʥʝʥʠʝ ʩʠʜʝʨʘʣʴʥʦʛʦ ʢʣʝʚʝʨʥʦʛʦ ʧʘʨʦʚ ʥʘ 0,58 ʪ/ʛʘ ʟʝʨʥʦʚʳʭ ʝʜʠʥʠʮ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʠʜʝʨʘʣʴʥʦʛʦ ʛʦʨʯʠʯʥʦʛʦ ʧʘʨʘ ð ʥʘ 0,40 ʪ/ʛʘ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʙʠʦʨʝʩʫʨʩʳ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʦʙʨʘʟʦʚʘʥʠʶ ʘʟʦʪʘ ʚ ʧʦʯʚʝ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʢʣʝʚʝʨʘ 

ʚ ʩʝʚʦʦʙʦʨʦʪʝ. ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʠʦʨʝʩʫʨʩʦʚ, ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʦʩʦʙʝʥʥʦ 

ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʧʦʜ ʧʦʢʨʦʚʦʤ ʢʦʪʦʨʦʡ ʧʨʦʭʦʜʠʣʘ ʚʝʛʝʪʘʮʠʷ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʢʣʝʚʝʨʘ ʚ 

ʫʩʣʦʚʠʷʭ ʞʘʨʢʦʛʦ ʠ ʟʘʩʫʰʣʠʚʦʛʦ ʣʝʪʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʙʦʣʴʰʝʤʫ ʠʩʩʫʰʝʥʠʶ ʧʦʯʚʳ ʠ 

ʚʳʧʘʜʝʥʠʶ ʢʣʝʚʝʨʘ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʜʦ 50%, ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʠ. 

ɺʳʷʚʣʝʥʘ ʩʠʣʴʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʢʨʦʚʥʦʡ ʢʫʣʴʪʫʨʳ 

ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ ʢʣʝʚʝʨʘ. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʧʦ ʉʧʠʨʤʝʥʫ ʩʦʩʪʘʚʠʣ 
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ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʚʦʟʘ ʟʘʚʠʩʝʣʘ ʦʪ ʩʧʦʩʦʙʘ ʝʛʦ ʟʘʜʝʣʢʠ ʠ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ. ʇʨʠ ʟʘʧʘʰʢʝ ʥʘʚʦʟʘ ʚ ʧʘʨʫ (ʦʪʚʘʣʴʥʘʷ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ) ʧʦʣʫʯʝʥʘ ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʡ ʨʞʠ ð 3,03 ʠ 2,73 ʪ/ʛʘ. ʇʨʠ ʤʝʣʢʦʡ 

ʙʝʟʦʪʚʘʣʴʥʦʡ ʟʘʜʝʣʢʝ ʥʘʚʦʟʘ ʚ ʧʘʨʫ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʥʠʟʠʣʘʩʴ ʥʘ 36ï25%, ʫʨʦʞʘʡʥʦʩʪʴ 

ʟʝʨʥʘ ʦʟʠʤʦʡ ʨʞʠ ʩʦʩʪʘʚʠʣʘ 2,02 ʪ/ʛʘ, ʯʪʦ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʚʝʨʭʥʝʛʦ 

ʩʣʦʷ 0ï10 ʩʤ ʜʦ 1,12 ʛ/ʩʤ
3
 (ʚ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ð 1,23ï1,25 ʛ/ʩʤ

3
), ʠ ʙʦʣʴʰʝʤʫ 

ʠʩʩʫʰʝʥʠʶ ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ ʩʣʦʷ ʚ ʢʨʠʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ ʩ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ. 

ʊʘʢʞʝ ʥʘʤʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʥʘʚʦʟʘ ʟʘ ʩʯʸʪ ʚʥʝʩʝʥʠʷ ʘʢʪʠʚʥʳʭ ʰʪʘʤʤʦʚ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʦʚʳʰʘʝʪ ʦʙʱʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ, ʥʦ 

ʥʠʪʨʠʬʠʢʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ ʧʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʜʘʚʣʷʝʪʩʷ. ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ 

ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʥʘʠʙʦʣʴʰʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ 

(ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ ʧʦʣʦʪʝʥ ʙʳʣʘ ʥʘʠʙʦʣʴʰʝʡ ʚ ʦʧʳʪʝ ð 33,3%, ʧʨʠ ʟʘʧʘʰʢʝ ʥʘʚʦʟʘ ð 

25,0% ʠ 26,8%). ʅʠʪʨʠʬʠʢʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʚ ʚʘʨʠʘʥʪʝ ʩ 

ʚʥʝʩʝʥʠʝʤ ʥʘʚʦʟʘ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʝʛʦ ʟʘʜʝʣʢʦʡ ʥʘ ʧʝʨʠʦʜ ʧʦʩʝʚʘ ʦʟʠʤʦʡ ʨʞʠ ʙʳʣʘ 

ʥʘʠʤʝʥʴʰʝʡ ð 13,0 ʤʛ/ʢʛ ʧʦʯʚʳ (ʧʨʠ ʟʘʧʘʰʢʝ ð 14,6 ʤʛ/ʢʛ, ʚ ʚʘʨʠʘʥʪʝ ʩ ʯʠʩʪʳʤ ʧʘʨʦʤ ð 

18,9 ʤʛ/ʢʛ). 

ʅʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʯʝʪʚʝʨʪʦʡ ʢʫʣʴʪʫʨʳ ʩʝʚʦʦʙʦʨʦʪʘ ʦʟʠʤʦʡ ʨʞʠ (4,55 ʪ/ʛʘ) 

ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʣʦ ʚʥʝʩʝʥʠʝ ʥʘʚʦʟʘ ʚ ʧʘʨʫ. ʇʨʠ ʵʪʦʤ ʧʨʠʤʝʥʝʥʠʝ ʥʘʚʦʟʘ ʥʘ ʬʦʥʝ ʦʪʚʘʣʴʥʦʡ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʟʚʦʣʠʣʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʘʠʙʦʣʴʰʫʶ ʠ 

ʦʜʠʥʘʢʦʚʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʨʞʠ ð 4,69 ʠ 4,68 ʪ/ʛʘ, ʧʦ ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʧʦʩʣʝʜʝʡʩʪʚʠʝ ʥʘʚʦʟʘ ʙʳʣʦ ʤʝʥʴʰʝ ʥʘ 8,7%, ʫʨʦʞʘʡʥʦʩʪʴ ʨʞʠ ʩʦʩʪʘʚʠʣʘ 4,28 ʪ/ʛʘ ʧʨʠ ʅʉʈ05 

= 0,33. 

ʆʪʩʫʪʩʪʚʠʝ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʡʥʦʩʪʠ ʧʝʨʚʳʭ ʜʚʫʭ ʢʫʣʴʪʫʨ ʩʝʚʦʦʙʦʨʦʪʘ ʦʪ ʧʨʠʤʝʥʝʥʠʷ 

ʩʠʜʝʨʘʣʴʥʦʛʦ ʛʦʨʯʠʯʥʦʛʦ ʧʘʨʘ, ʢʦʤʧʝʥʩʠʨʦʚʘʣʦʩʴ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʦʟʠʤʦʡ ʨʞʠ 

ʚ 2018 ʛʦʜʫ ð 4,15 ʪ/ʛʘ. ɽʝ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʚʘʨʠʘʥʪʝ ʩ ʯʠʩʪʳʤ ʧʘʨʦʤ ʩʦʩʪʘʚʠʣʘ 3,68 ʪ/ʛʘ ʧʨʠ 

ʅʉʈ05 =0,19. ɺ ʩʨʝʜʥʝʤ ʟʘ ʯʝʪʳʨʝ ʛʦʜʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʧʦʯʚʳ ʩ ʫʯʸʪʦʤ 

ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʪʦʣʴʢʦ ʚ ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ ʥʘʚʦʟʘ ʙʳʣʘ 

ʚʳʝh ð 2,95 ʪ/ʛʘ. ɺ ʚʘʨʠʘʥʪʘʭ ʩ ʯʠʩʪʳʤ ʧʘʨʦʤ, ʩʠʜʝʨʘʣʴʥʳʤ ʛʦʨʯʠʯʥʳʤ ʠ ʩʠʜʝʨʘʣʴʥʳʤ 

ʢʣʝʚʝʨʥʳʤ ʧʘʨʘʤʠ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʦʜʠʥʘʢʦʚʦʡ ð 2,72ï2,74 ʪ/ʛʘ ʟʝʨʥʦʚʳʭ ʝʜʠʥʠʮ. 

ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʪʦʣʴʢʦ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʦʪʨʘʟʠʣʘ ʚʣʠʷʥʠʝ ʙʠʦʨʝʩʫʨʩʦʚ, ʚʥʝʩʝʥʥʳʭ ʚ 

ʧʘʨʦʚʦʤ ʧʦʣʝ. ɺ ʚʘʨʠʘʥʪʝ ʩ ʯʠʩʪʳʤ ʧʘʨʦʤ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʩʦʩʪʘʚʠʣʘ 2,83 ʪ/ʛʘ, ʦʪ 

ʚʥʝʩʝʥʠʷ ʥʘʚʦʟʘ ʦʥʘ ʚʦʟʨʦʩʣʘ ʜʦ 3,33 ʪ/ʛʘ, ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʩʠʜʝʨʘʣʴʥʦʛʦ ʛʦʨʯʠʯʥʦʛʦ ʧʘʨʘ ð 

ʜʦ 2,97 ʪ/ʛʘ, ʩʠʜʝʨʘʣʴʥʦʛʦ ʢʣʝʚʝʨʥʦʛʦ ʧʘʨʘ ð ʜʦ 3,05 ʪ/ʛʘ.  

 

ɺʳʚʦʜʳ 

ɼʣʠʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚʦ ʚʪʦʨʦʡ ʨʦʪʘʮʠʠ ʩʝʚʦʦʙʦʨʦʪʘ 

ʧʨʠʚʝʣʦ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠ ʁʫʨʦʞʘʡʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʦʪʚʘʣʴʥʦʡ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʘʤʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ.  

ɺ ʧʦʯʚʝʥʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʋʜʤʫʨʪʠʠ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʟʘʩʫʰʣʠʚʳʭ 

ʧʝʨʠʦʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʜʝʨʘʣʴʥʳʭ ʧʘʨʦʚ, ʚʥʝʩʝʥʠʝ ʥʘʚʦʟʘ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ.  

ɺʥʝʩʝʥʠʝ ʥʘʚʦʟʘ ʚ ʧʘʨʫ ʠ ʢʣʝʚʝʨʥʳʡ ʩʠʜʝʨʘʣʴʥʳʡ ʧʘʨ ʦʙʝʩʧʝʯʠʣʠ ʥʘʠʙʦʣʴʰʫʶ 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʡ ʨʞʠ ð 2,59 ʠ 2,61 ʪ/ʛʘ, ʚ ʧʦʩʣʝʜʝʡʩʪʚʠʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ð 2,84 

ʠ 2,77 ʪ/ʛʘ, ʚ ʢʦʥʪʨʦʣʝ ʩ ʯʠʩʪʳʤ ʧʘʨʦʤ ð 2,42 ʠ 2,39 ʪ/ʛʘ.  

ɺ ʫʩʣʦʚʠʷʭ 2015ï2018 ʛʛ. ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘʚʦʟʘ ʦʪʤʝʯʝʥʦ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ 

ʚʩʝʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ɺʣʠʷʥʠʝ ʩʠʜʝʨʘʣʴʥʦʛʦ ʢʣʝʚʝʨʥʦʛʦ ʧʘʨʘ ʧʨʦʜʦʣʞʘʣʦʩʴ 2 ʛʦʜʘ. 
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ʋʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨ ʧʦ ʩʠʜʝʨʘʣʴʥʦʤʫ ʛʦʨʯʠʯʥʦʤʫ ʧʘʨʫ ʙʳʣʘ ʙʣʠʟʢʘ ʢ ʢʦʥʪʨʦʣʶ ʩ ʯʠʩʪʳʤ 

ʧʘʨʦʤ.  

ɺʥʝʩʝʥʠʝ ʙʠʦʨʝʩʫʨʩʦʚ ʚ ʧʘʨʫ (ʥʘʚʦʟʘ, ʙʠʦʤʘʩʩʳ ʛʦʨʯʠʮʳ ʠ ʢʣʝʚʝʨʘ) ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʛʨʘʥʠʯʠʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ ʩ ʢʣʝʚʝʨʦʤ.  
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ʈʆʉʊ ʈɸʉʊɽʅʀʁ ʉʆʈɻʆ (SORGHUM VULGARE L.)  

ɺ ʊɽʍʅʆɻɽʅʅʆ ɿɸɻʈʗɿʅɽʅʅʓʍ ʇʆʏɺɸʍ 

 

Éɿʘʤʘʥʦʚʘ ɸ. ʇ., ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, 

ʀʥʩʪʠʪʫʪ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

GROWTH OF SORGHUM PL ANTS (SORGHUM VULGARE L.)  

IN TECHNOGENICALLY C ONTAMINATED SOILS  

 

ÉZamanova A., Ph.D., Institute Soil science and Agrochemistry of Azerbaijan NAS, 

Baku, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʣʘʙʦ ʪʝʭʥʦʛʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚʘʭ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, 

ɸʟʝʨʙʘʡʜʞʘʥʘ (ʧ. ʂʘʣʘ) ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦʣʝʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʨʛʦ 

(Sorghum vulgare L.). ɺ ʬʠʪʦʨʝʤʝʜʠʘʮʠʦʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʧʦ ʩʚʦʠʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʘʩʪʝʥʠʝ ʩʦʨʛʦ (Sorghum vulgare L.) ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ. ɼʣʷ ʧʦʩʘʜʢʠ ʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʩʦʨʛʦ (Sorghum vulgare L.) ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 2 ʧʣʦʱʘʜʢʠ ʩ ʨʘʟʤʝʨʘʤʠ 5Ĭ5 ʤ = 

25 ʤ
2
. ʇʝʨʚʘʷ ʧʣʦʱʘʜʢʘ ʙʳʣʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ. ʇʦʯʚʘ ʚʪʦʨʦʡ 

ʧʣʦʱʘʜʢʠ ʙʳʣʘ ʦʙʨʘʙʦʪʘʥʘ ʩʧʝʮʠʘʣʴʥʳʤ ʙʠʦʫʜʦʙʨʝʥʠʝʤ ʩ ʨʘʩʯʝʪʦʤ 29ï30 ʢʛ ʥʘ 25 ʤ
2
 

ʧʣʦʱʘʜʠ. ɺ ʧʨʦʮʝʩʩʝ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʩʦʨʛʦ (Sorghum vulgare L.) ʥʘ ʚʪʦʨʦʡ ʧʣʦʱʘʜʢʝ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʧʨʳʩʢʠʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʞʠʜʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ çBaktovitè ʠ 

çBiomaxè ʩ ʨʘʩʯʝʪʦʤ 1 ʣ ʥʘ 25 ʤ
2
. ʇʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʷ ʩʦʨʛʦ (Sorghum vulgare L.) 

ʧʨʦʜʣʠʣʦʩʴ 140 ʜʥʝʡ. ɺ ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚ ʠʥʪʝʛʨʘʣʴʥʦʤ 

ʧʨʠʙʣʠʞʝʥʠʠ, ʧʦ ʚʝʩʫ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʫʙʨʘʥʥʦʛʦ ʩ ʢʘʞʜʦʛʦ 1 ʤ
2
. ʇʣʦʱʘʜʢʠ ʙʳʣʠ 

ʚʳʙʨʘʥʳ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ. ɺʳʙʦʨ ʠ ʚʟʚʝʰʠʚʘʥʠʝ ʟʝʣʝʥʥʦʡ ʤʘʩʩʳ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 5, 30, 

50, 70, 90, 120 ʜʥʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʩʪʝʥʠʡ ʩʦʨʛʦ (Sorghum vulgare L.). ʈʦʩʪ 

ʨʘʩʪʝʥʠʡ ʚ ʢʦʥʪʝʢʩʪʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʙʳʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʚ ʨʘʤʢʘʭ ʜʚʫʭ 

ʩʫʙʩʪʨʘʪʥʦʡ ʤʦʜʝʣʝʡ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʨʦʩʪ ʨʘʩʪʝʥʠʠ ʩʦʨʛʦ (Sorghum 

vulgare L.) ʩ ʜʦʩʪʘʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʥʦʩʪʴʶ ʦʧʠʩʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ 

ʬʫʥʢʮʠʝʡ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ. ʧʨʦʮʝʩʩ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ 

ʧʦʢʘʟʘʣ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʣʘʙʦ ʪʝʭʥʦʛʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʤ ʧʦʯʚʘʤ ʠ ʤʦʞʝʪ 

ʩʳʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʪʘʢʠʭ ʧʦʯʚ. ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ 

ʨʘʩʪʝʥʠʡ ʚ ʚʝʛʝʪʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʚ ʨʘʤʢʘʭ ʧʨʠʙʣʠʞʝʥʠʠ ʚʝʩʘ ʟʝʣʝʥʥʦʡ ʤʘʩʩʳ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʦʧʠʩʳʚʘʝʪʩʷ ʜʚʫʭʩʫʙʩʪʨʘʪʥʳʡ ʤʦʜʝʣʴʶ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʘʷ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʜʘʥʥʦʛʦ ʨʘʩʪʝʥʠʷ ʢ ʥʝʜʦʩʪʘʪʢʫ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʚ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʝ.  

 

Abstract. In the poorly man-caused polluted soils of the Absheron Peninsula, Azerbaijan (Kala 

settlement), field experiments were carried out with the help of Sorghum plants (Sorghum vulgare 

L.). In phytoremediation experiments, the Sorghum plant (Sorghum vulgare L.) occupies a special 

place in its physiological characteristics. For the planting and cultivation of Sorghum (Sorghum 

vulgare L.), 2 sites with dimensions of 5Ĭ5 m = 25 m
2
 were identified. The first site was intended 

for the control option. The soil of the second site was treated with a special biofertilizer with a 

calculation of 29ï30 kg per 25 m
2
 of area. In addition, in the process of growing Sorghum plants 
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