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STUDY OF COPOLYMERS OF ALLYL ESTERS OF CARBON ACIDS (C 6, C8, 

C10) WITH BUTYLMETHACRYLATE  

IN THE COMPOSITION OF LUBRICANT OILS  

 

Hamidova J.Sh., Kazimzade L.K. , Hasanova E.I., Isakov E.U., Huseynova N.J. 

(Institute of Chemistry of Additives named after academician A. Guliyev of the Ministry 

of Science and Education of the Republic of Azerbaijan, Baku city) 

 

Obtaining base oils with a high viscosity index is one of the urgent tasks of modern 

petro chemistry. Analysis of scientific research conducted in the direction of synthesis and 

research of viscosity additives showed that the synthesis of ester type polymers is more 

promising than hydrocarbon type polymers. Since they are obtained using a simple 

technology, they also improve the viscosity-temperature properties of oils more efficiently [1-

6]. 

In order to expand the range of raw material monomers used in the synthesis of 

viscosity additives, we conducted research in the direction of the synthesis of allyl esters and 

their copolymers with vinyl monomers. It is known that allyl monomers practically do not 

polymerize, but easily react with other monomers [7]. This reason is explained by the 

presence in the molecules of allyl monomers of CH2-groups in the Ŭ-position to the double 

bond [8]. 

In this communication, was studied the effect of the length of the alkyl group in the 

ester on the copolymerization and functional properties of oils during the synthesis of double 

copolymers of allyl esters of carboxylic acids (C6, C8, C10) with butylmethacrylate. 

By studying the effect of the length of the alkyl group in the allyl monomer on the co-

polymerization, it was determined that the yield and molecular mass of the formed co-

polymer decreases as this length increases. This regularity is explained by the fact that the 

amount of allyl monomers in the polymer chain cannot exceed 50 mol%. An increase in the 

length of the alkyl radical leads to an increase in the molecular mass of the monomer and, at 

the same time, an increase in the amount (mass) of allyl moieties and a decrease in the amount 

of butyl methacrylate moieties and, as a result, inhibition of the polymerization process.  

The results are given in table 1. 

 

Table 1. Effect of length of alkyl group in allyl monomer on copolymerization 

Allyl 

monomers 
Chemical formula 

Molecular 

mass 

Butyl 

methacrylate 

corresponding 

to 50 mol% 

Allilkapronate CH
3

(CH
2
)
4COO CH

2
CH CH

2  156 32 

Allilkaprilate CH
3

COO CH
2

CH CH
2

(CH
2
)
6  184 28 

Allilkaprinate CH
3

COO CH
2

CH CH
2

(CH
2
)
8  212 25 
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As can be seen from the Table 1., when going from allyl capronate to allyl caprinate, the 

amount of butylmethacrylate manganes decreases from 32% to 25%. On the other hand, an 

increase in the molecular weight of the monomer leads to a weakening of its polymerization 

ability. This shows that the decrease in yield and molecular mass of the polymer is related not 

only to the decrease in the amount of butylmethacrylate in the mixture of monomers, but also 

to the increase in the molecular mass of allyl ester. 

The influence of the value of the molecular mass of the copolymer and its concentration 

in the oil on the viscosity-temperature properties of low-viscosity petroleum oil (ʀ-12) was 

studied, the results of our research showed that as the value of the molecular mass and the 

concentration of the polymer in the oil increased, the viscosity-temperature properties of the 

obtained condensed oil improved, that is, the value of the viscosity index increases. 

The effect of the length of the alkyl group in the synthesized copolymers on the 

viscosity-temperature properties of condensed ʀ-12ɸ oil was also studied. For this, co-

polymers with approximately the same molecular mass (å 10000) and approximately å 10% 

of butyl methacrylate manganese content were added to ʀ-12ɸ oil at a concentration of 4-

4.5%. The results are given in table 2. 

 

Table 2. Effect of alkyl radical length in complex allyl ethers-butyl methacrylate   

 copolymers on viscosity-temperature properties of ʀ-12ɸ oil 

 

Copolymer Condensed oil 

value of the alkyl 

radical (R). 
concentration,% 

kinematic viscosity at 

100
o
C, mm

2
/sec 

viscosity index 

5 4,0 7,7 138 

7 4,2 7,7 142 

9 4,5 7,8 146 

Polyalkylmethacrylate 

B-2 
4,1 8,1 138 

 

As can be seen from Table 2., increasing the length of the alkyl radical from C5 to C9 

leads to an improvement in the viscosity-temperature properties of the obtained condensed oil 

ï an increase in the value of the viscosity index from 138 to 146. 

This is explained by the fact that viscosity additives change their form under the 

influence of temperature - changing to the form of washing in cold, preventing the increase of 

oil viscosity, and under the influence of heat, the washing opens up, increases the thickening 

ability and prevents the reduction of oil viscosity. The increase in the length of the side chain 

also acquires such a property of the polymer that, as a result, both the main and the side chain 

together prevent the sudden change in viscosity of the oil under the influence of temperature, 

which means obtaining an oil with a high viscosity index. 

A comparison of the studied properties of the synthesized compounds with the 

industrial additive polyalkyl methacrylate B-2 polymer shows that the investigated polymer 

compounds are at the same level in terms of these properties. 

The effect of the length of the alkyl radical in the copolymer on the thermal stability of 

the obtained copolymers in petroleum oils was studied. For this purpose, the chemical 

destruction of 5% solutions of synthesized co-polymers in turbine "ʃ" oil was studied 

according to the known methodology. The essence of the method is that the specified 

solutions are heated at 200
o
C for 12 hours. After certain time intervals, samples are taken, the 

decrease in viscosity is determined, and based on this value, an opinion is made about the 

stability of the viscosity additive. The results of the conducted studies are given in Table 3. 
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Table 3. Effect of alkyl radical length on thermal stability 

 

Value of the 

alkyl radical 

(R). 

Initial viscosity 

of thickened oil, 

mm
2
/sec 

Decrease in viscosity over time, % 

1 4 8 12 

5 15,57 3,1 3,3 4,1 4,7 

7 15,69 3,3 3,6 4,3 4,8 

9 15,77 3,5 3,7 4,4 5,0 

Polyalkylmethacrylate B-2 

- 15,1 - 7,1 8,9 9,1 

Polyisobutylene 

- 16,3 - 6,3 7,8 11,4 

 

As can be seen in Table 3, increasing the length of the alkyl radical from 5 to 9 in the 

complex ether mangane contained in the copolymer leads to a decrease in the thermal stability 

of the thickened oil with them ï the viscosity of the thickened oil after 12 hours of testing 

decreased from 4,4% increases to 5,0%. However, in all cases, the new samples are superior 

to the industrial additives polyisobutylene and polyalkylmethacrylates according to their 

studied properties. 

It is known that the presence of an alkyl(meth)acrylate fragment in the polymer chain 

provides depressant properties, in other words, such compounds are used as depressant 

additives. The mechanism of action of the alkyl(meth)acrylate fragment as a depressor is 

explained by the fact that polymer macromolecules containing polar radicals are adsorbed on 

paraffin crystals and form compact conformations that prevent the formation of a continuous 

crystal network. 

The effect of the length of the alkyl radical in the copolymer with a butylmethacrylate 

fragment in its molecule on the depression property of condensed ʀ-12ɸ oil was studied. For 

this, samples of copolymers in four concentrations (0.5%, 1.0, 1.5% and 3.0%) were prepared 

and their freezing temperatures were determined by the ASTM-D 97-93 method. The results 

are given in Table 4. 

 

Table 4 Effect of alkyl radical length in complex allyl ethers-butyl methacrylate copolymers 

on the depressant properties of ʀ-12ɸ oil 

 

Value of the alkyl radical  

(R)                   

                          

Concentration,       
                        (g/100ml)   

Pour Point (
o
C) 

0,5% 1,0% 2,0% 3,0% 

5 -18 -20 -23 -32 

7 -20 -22 -26 -34 

9 -22 -24 -27 -36 

 

As can be seen from Table 4, the depression property of the copolymer increases with 

the increase in the length of the alkyl radical. This is explained by the fact that the alkyl group 

should be long enough to ensure good solubility of polymers in oil and their length also 

affects the efficiency as pour point depressants. 
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Thus, copolymerization is a chemical modification method, and by using this method, it 

is possible to obtain viscosity additives that can meet specific needs. 
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STUDY OF THE BIOLOGICAL ACTIVITY OF LUPAN TRITERPENOIDS  

 

Tsupkina K. , Yanevich A. , Polyakov V. 

(SKU named after M. Kozybaev ) 

 

Currently, the pharmacological properties of triterpenoids of the lupan group are being 

actively studied . The priorities in the study of the biological activity of extractive substances 

of birch belong to the Russian chemist, associate of M.V. Lomonosov Toviy Egorovich 

Lovits . B 1788 ʛ. he, by sublimation, isolated a white compound from birch bark, which has a 

maximum therapeutic effect in the treatment of burns and superficial injuries. Subsequently, a 

fairly large number of types of biological activity, which betulin itself and a number of 

triterpenoids , which are minor compounds in birch bark extract, were studied. 

Anti-HIV activity. In the modern world, the search for drugs with anti-HIV activity is 

relevant. Bioscreening triterpene compounds showed positive results in this regard. It was 

found that dihydrobetulinic acid (1) and platanoic acid (2) isolated from the leaves of 

Syzigium claviflorum are inhibitors of HIV replication in H9 lymphocyte cells. 

HO

COOH COOH

O

HO

 
1        2 

This prompted the search for derivatives of triterpene nature with increased anti-HIV 

activity. Thus, Japanese scientists found that esters and amidoesters betulinic acid have anti-

HIV activity. Examples of such substances are the following compounds derived from 
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betulinic acid: 3-alkylamides, 28- O -methyl ester 3ɓ-(3',3'-dimethyl) glutarylamide and a 

similar derivative of the 3Ŭ-isomer, 28- O -phenacyl ester 3ɓ-(3 ',3'-dimethyl) glutarylamide , 

28- O -allyl ether 3ɓ-(3',3'-dimethyl) glutarylamide and 3Ŭ-isomer, mixture 3ɓ-(3',3'-

dimethyl) succinamide and 3Ŭ-isomer, mixture 3ɓ-diglycorylamide and 3Ŭ isomer. 3- O- 

(3',3'-dimethylsuccinate) 3-deoxybetulinic acid was the most promising in inhibiting HIV-1 

replication [1]. 

antiviral activity. Betulin derivatives with ester and amide bonds exhibit antiviral 

activity. 

Antiviral activity was found in both allobetulone and allobetulin against influenza A 

virus. Oksim betulinaldehyde (3ɓ-hydroxy-28-oxime of betulin ), 3-oxime of betulonic acid 

nitrile have pronounced antiviral properties against influenza A virus . In addition, oxime 

betulinaldehyde has the ability to suppress the reproduction of ECHO 6 and herpes viruses, 

but to a much lesser extent than the influenza virus. Derivatives of betulinic and betulonic 

acids containing various amino acid and polyamide radicals also have antiviral activity [2]. 

Hepatoprotective activity of derivatives. Many birch triterpene compounds have 

hetatoprotective activity. Betulin itself , its diacetate and a number of betulin esters : 

disuccinate , bishemipthalimate , dinicotinate have hepatoprotective , choleretic , 

antilithogenic properties. Betulin has a protective effect in the toxic effects of cadmium salts. 

Bishemipthalate showed the highest hepatoprotective activity. betulin at a dose of 20 mg/kg, 

superior in activity to the known hepatoprotector karsil . The introduction of this compound to 

rats leads to a decrease in the manifestations of intoxication and the restoration of the function 

of hepatocytes . As a result of a morphological study, it was found that betulonic acid amides 

exhibit pronounced antioxidant and hepatoprotective effects in toxic hepatitis and reduce the 

hepatotoxic and nephrotoxic effects of polychemotherapy in the postcytostatic period. 2-

arylidene derivatives of methylbetulonate have a pronounced choleretic activity in hepatitis 

caused by SS l 4 [3]. 

Anticholesterolemic activity. Betulin and its diacetate exhibit anticholesterolemic 

activity. Betulin glycosides introduced into lecithin liposomes can enhance the effect of 

liposomal preparations in reducing blood cholesterol levels in experimental 

hypercholesterolemia . 

Anticancer activity. Betulinic acid and its synthesized derivatives modified at C 3 , C 20 

and C 28 showed cytotoxicity against melanoma cells and epidermoid carcinoma of the human 

mouth, neuroblastoma , meduloblastoma and Ewing's sarcoma . 

Antiulcer activity. Triterpene derivatives of 2,6-dideoxy Ŭ- L - arabinohexopyranosides 

, synthesized by glycosylation triterpene alcohols of the olean series with L - ramnal acetate in 

the presence of KV-2-8 cation exchanger and LiBr , 2,6-dideoxy-Ŭ- L - 

arabinohexopyranosides allobetulin have a pronounced antiulcer activity. Betulonic acid and 

oxoallobetulin have antiulcer activity [4]. 

Anti-inflammatory activity. Betulin derivatives with ester and amide bonds exhibit anti-

inflammatory activity, betulonic acid and oxoallobetulin also possess it [ 4 ] . 

Anti-tuberculosis activity. 19-(2,2-dichloro-1-methyl-cyclopropyl ) lupan-3,28-diol, 

obtained from betulin , has a pronounced anti-tuberculosis activity [4]. 

cosmetic compositions. Compositions based on betulinic acid, act against wrinkles, cellulite 

, skin laxity ,  betulinic acid stimulates collagen synthesis in the skin to a greater extent than 

ascorbic acid [4]. 

Thus, research in the direction of searching for industrial sources of betulin and other 

triterpenoids similar in structure , as well as the synthesis of new derivatives based on them and 

the identification of their biological activity, are relevant and practically important in terms of the 

introduction of original drugs with a wide range of pharmacological activity. 
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Antimicrobial and antifungal activity of triterpenoids . The study of antifungal activity was 

carried out by the method of serial separations in agar Saburo . Strains of pathogenic 

dermatophyte fungi were used as test cultures. Candida albicans , Aspergillus niger . The 

triterpenoids under study were introduced at various concentrations into the melted medium, and 

then the test tubes with agar and the substances used were populated with a test culture. 

The crops were kept in a thermostat at 28 ̄ C within 14 days. Cultures were observed from 

the beginning of cultivation to assess the growth and possibilities of morphogenetic 

transformation of microorganisms. Test-Green agar inoculations were used as a control. Saburo 

with and without solvent. The fungicidal activity of each sample was studied in triplicate 

experiments. 

The results of the experiment showed that the amount of birch bark triterpenoids was 

effective against Aspergillus niger (80 Õg/ml) and to a lesser extent against Candida albicans (125 

Õg/ml). Against other fungi, the activity of the sum of birch bark triterpenoids was not revealed. 

As a result of the study, we can say that the amount of triterpenoids from birch bark is an 

effective bacteriostatic agent against microorganisms such as Staphylococcus aureus , Bacillus 

anthracoides , Eschericha coli and Salmonella typhimurium , and also inhibits the growth of 

dermatophyte fungi Candida albicans and Aspergillus niger . High activity against Aspergillus 

niger in the future opens up opportunities for the use of birch triterpenoids in veterinary medicine 

due to the frequent contamination of farm animals with these microorganisms. 

In conclusion, it can be stated that triterpenoids of the lupan class have a wide range of 

therapeutic effects, which leads to theoretical and practical interest in this group of natural 

compounds. 
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(SKU named after M. Kozybaev ) 

 

In the modern world, cosmetics based on medicinal and vegetable raw materials are 

gaining great popularity. The consumer explains this by the fact that natural cosmetics have 

useful properties. Natural cosmetics are also valued for their effectiveness. Natural cosmetics 

are in great demand all over the world. This review discusses the preparation of medicinal 

cosmetics based on plants and fruits. If you study cosmeceuticals in more detail , you can find 

out that in the herbal cosmetic industry, formulas of useful creams and supplements based on 

natural ingredients have long been derived. The research method under consideration carries 

an overview analysis and has a descriptive character. 

This work is devoted to the creation of medicinal and cosmetic products based on plant 

materials. 



10 

 

Cosmeceuticals is a functional cosmetics created at the intersection of two sciences - 

cosmetology and pharmacology. Healing cosmetics are classified as cosmeceuticals . The 

result of the use of cosmetics is comparable to a visit to a beauty parlor. 

The products gently affect the skin and hair, do not disturb the acid-base balance, while 

maintaining the protective lipid barrier. [1]. 

The purpose of our work is to create medical cosmetics based on natural ingredients 

containing active biological substances. 

The object of the study is apple varieties (black prince), biologically active substances, 

terpenes, flavonoids (catechins, leucoanthocyanins, flavonols, anthocyanins and 

copolymerized forms of these compounds). 

Research objectives: 

- Establish pharmacopoeial indicators of raw materials - apples; 

- To develop alcohol extracts of apple to create biologically active complexes; 

- Prepare experimental batches of cosmetic products based on intensive complexes; 

- To work out the methodology for creating optimal cosmetic bases and optimal 

cosmetic compositions; 

- Study the effectiveness of the created compositions 

Research methods: theoretical - processing of literary sources; experimental - 

extraction, chromatography, steam distillation. 

An apple was chosen as an ingredient for creating a cream. And it was chosen because 

of its useful and medicinal properties. Apples contain substances such as flavonoids 

(catechins, leucoanthocyanins, flavonols, anthocyanins and copolymerized forms of these 

compounds). 

Cream is a mass made on the basis of oil and water. The cream looks like an emulsion. 

Creams do not melt at room temperature. The cream is applied to the skin, after which it is 

absorbed, but does not completely penetrate deep into the tissues. Creams have different tasks 

and properties. If we consider medicinal creams, then their task is to moisturize and soften the 

skin. 

If we consider the concept of a cream from the point of view of modern cosmetology, 

then a cream is a drug that is created on a fat basis. The creams contain vitamins, vegetable 

oils, and sometimes essential oils are also used. All this makes the cream more useful and 

effective [2]. 

Increasingly, people are talking about natural cosmetics. Its advantage is that it consists 

of natural, natural ingredients. Many bloggers began to advertise cosmetics based on herbal 

and fruit extracts. 

Who would have guessed that natural cosmetics can be made even from an ordinary 

apple. 

An apple is a fruit that has long been known and loved by everyone. Apples are most 

often consumed fresh, but are sometimes used for baking, and for making drinks and 

compotes. Apples have been grown for almost 5,000 years. They are also used in 

cosmetology, due to their beneficial properties. Apples contain vitamins such as C, E , A. 

Thanks to them, the skin becomes soft and velvety, and the optical properties of the skin are 

improved. 

Active substances and their meaning: 

Vitamin A is a strong antioxidant and natural antibiotic that slows down the aging 

process; 

Vitamin C is a powerful antioxidant, helps fight age spots, makes the tone more even; 

Vitamin K whitens the skin and also helps fight puffiness; 
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Folic acid stimulates the production of collagen, which helps the skin become smooth 

and firm. 

Iron  promotes the absorption of b vitamins: their deficiency also causes fatigue, 

pallor of the face, dry skin 

Potassium  Improving the tone and relief of the skin of the face 

Magnesium  Cleansing the pores and preventing the development of inflammation. 

Provides skin hydration [3]. 

Therefore, this complex was added to the bases of cosmetic compositions. 

Herbal medicines are much more effective than synthetic medicines. Although they are 

more complex in chemical composition. 

In addition, herbal preparations are environmentally friendly, do not contain toxins, and 

also show the least side effects. 

 To standardize the apple as a medicinal raw material, the pharmacopoeial indicators of 

the raw material were initially determined, which guarantee its quality: 

To determine the pharmacopoeial indicators, the method of the State Pharmacopoeia 

OFS.1.5.1.0007.15 was used. 

Determination of humidity 

To begin with, the raw material was crushed so that its size was approximately 10 mm. 

Next, 3 samples weighing from 3 to 5 g were taken, weighed with an error of 0.01 g. For this, 

they used. The crucibles were washed, dried, and then calcined in a muffle furnace for 40 

minutes. Then the crucibles were weighed. Ignition and weighing were carried out until a 

constant mass of crucibles was obtained. 

Each sample was placed in a preheated oven to 100-105ÁC. Samples were dried at this 

temperature (3 hours) and then weighed. Drying was carried out until a constant weight was 

reached, i.e. until the difference between two subsequent weighings does not exceed 0.01 g 

To determine the moisture index, we used the formula: 

 

 
 

m is the mass of raw materials before drying, g; 

m 1 - mass of raw materials after drying, g. 

 

Table 1 - Moisture content of raw materials (dried raw materials) 

 

N Sample weight before drying, g Sample weight after drying, g Humidity 

1 28.99 27.46 5.2 

2 33.26 31.80 4.3 

3 35.68 34.37 3.6 

 

For the final result, we take the arithmetic mean of the three-parallel determinations. 

Thus, the moisture content of fresh raw materials is 4.3%, which is an acceptable value for 

medicinal plant materials. 

Determination of ash content 

Two parallel determinations were made. To do this, two 1-gram samples were placed in 

porcelain crucibles pre-calcined to constant weight and evenly distributed over the bottom of 

the crucible. The crucibles with the weight were placed in a muffle furnace. Ignition is carried 

out at red heat (550-650 
Á 
C) to a constant mass, it is necessary to avoid fusion of ash with the 

walls of the crucible. 
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At the end of the calcination, the slightly cooled crucibles were placed in a desiccator. 

Weigh cooled crucibles. Constant, the mass is considered if the difference between two 

subsequent weighings does not exceed 0.0005 grams. 

The ash content in the raw material was calculated by the formula: 

 
m 1 - mass of ash, g; 

m 2 - weight of the sample of raw materials, g 

ɤ-mass loss upon drying, %. 

 

Table 2 - Ash content of raw materials 

 

 Weight of raw material sample, 

g 

Mass of ash, g Total ash content, % 

1 28.99 27.76 1.127 

2 32.26 32.08 1.253 

3 35.68 34.67 1.155 

 

For the final result, we take the arithmetic mean of two parallel determinations. Thus, 

the total ash content is 1.16%. 

Determination of extractive substances 

The amount of extractives was determined by the following method (SP XI): 

approximately 1 g of medicinal raw materials was placed in a conical flask, while 50 ml of a 

solvent (ethyl alcohol) was added, extracted for 2-3 hours / We took two porcelain cups 

previously brought to constant weight. An aliquot of the extract (25 ml) was added to both 

cups . The extract in porcelain cups was evaporated to dryness in a water bath. Further drying 

was carried out in an oven at a temperature of 100-105 
Á 
C to constant weight (3 hours), then 

cooled in a desiccator and quickly weighed 

The content of extractives in dry raw materials is determined by the formula: 

 
m is the mass of dry residue in the cup, g; 

m 1 - mass of raw materials, g; 

w - loss in mass of raw materials during drying, %. 

 

Table 3 - Content of extractive substances 

 

 Mass of raw 

materials, g 

Mass of dry residue in a cup, 

g; 

The content of extractive 

substances, %  

1 12.3 10.7 2.07 

2 11.4 9.56 2.04 

 

For the final result, we take the arithmetic mean of two parallel determinations. Thus, 

the number of extractive substances was 2.05 %. 

Obtaining a cosmeceutical cream with apple extract. 



13 

 

 
 

Figure 1 - Photo of a cosmeceutical cream with apple extract 

The manufacture of the cream consists of two stages: the manufacture of the base of the 

cream and the addition of a biologically active additive. In our work, we used natural fats of 

vegetable origin. Olive oil was chosen as a vegetable fat, since olive oil consists of 

monounsaturated fatty acids: 60-80% of all fatty acids belong to oleic acid, omega 9; 4-14% 

linoleic acid, omega 6; 15% palmitic and other saturated fatty acids (steatico, palmitelaiko); 

0.01-1% omega 3; 0.0-0.8% peanut and fragrant. In addition, the composition of olive oil 

includes a number of compounds: polyphenols, phenols and phenolic acids of squalin 

(prevent the development of oncology, especially breast cancer) terpene alcohols sterols and ɓ 

sitesterol (found only in olive oil, and they prevent the formation of cholesterol) tocopherols 

Olive oil contains vitamin E, A, D, K. [4,5]. 

To obtain a homogeneous cream consistency, the following emulsifier, also of natural 

origin, was used: Planta M (Planta M) - a natural vegetable emulsifier that forms lamellar 

liquid crystal structures, with a moisturizing effect, gives stable emulsions without a co-

emulsifier. It has a moisturizing effect - is a conductor of active substances into the skin due 

to its liquid-crystalline structure - conditions, leaves the skin smooth and soft - high-quality 

bioemulsions with active prolonged action. 

To obtain the addition of a biologically active additive, exhaustive extraction with 

ethanol (96%) was carried out, followed by evaporation of the extract. Ethanol extract was a 

dark red ( brown) liquid with a characteristic pleasant apple smell. The resulting resin was 

added to the cream base in an amount of 1%. 

 

 
 

Figure 2 - Scheme for the manufacture of cosmeceutical cream with apple extract 
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After adding the biologically active complex of apple pulp, the resulting compositions 

were distributed to 10 volunteers, under the supervision of cosmetologist Suleimenova N.A. 

on the basis of the School of Aesthetics and Hardware Cosmetology, Petropavlovsk. The 

cream was applied after cleansing to the face, including the d®collet®. When applying the 

cream, the skin became more elastic, complexion improved, fine wrinkles disappeared, 

pigmentation disappeared. The effect became more noticeable with longer use (within a 

month). 
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ʈʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʣʘʥʝʪʳ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʘʙʦʣʝʚʘʥʠʡ ʠʟ-ʟʘ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʪʨʝʙʫʝʪ ʧʝʨʝʭʦʜʘ ʥʘ çʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦè [1]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʝʣʦʚʝʯʝʩʪʚʫ 

ʟʜʦʨʦʚʴʝ, ʬʦʨʤʠʨʫʝʪ ʫʩʪʦʡʯʠʚʫʶ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʘʪʤʦʩʬʝʨʫ ʚ ʦʙʱʝʩʪʚʝ. 

ʉʪʨʘʥʳ-ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʥʘʮʝʣʝʥʳ ʥʘ ʚʳʧʫʩʢ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʩ ʚʳʩʦʢʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ ʙʝʟ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ, ʛʝʥʥʦ-ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʜʦʙʘʚʦʢ, ʧʝʩʪʠʮʠʜʦʚ, ʟʘʛʨʷʟʥʠʪʝʣʝʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʠ ʜʨ.) [2].  

ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʪʨʝʙʫʝʪ ʚʳʨʘʙʦʪʢʫ ʥʝ ʪʦʣʴʢʦ 

ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʦʚ  ʢ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʧʠʪʘʥʠʷ, ʥʦ ʠ ʫʯʝʪ ʚʦʟʨʘʩʪʘʶʱʠʭ  ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʚ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʘʭ ʧʠʪʘʥʠʷ ʧʨʠ ʜʝʡʩʪʚʠʠ ʥʘ ʦʨʛʘʥʠʟʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ [3]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʘ ʠʤʝʥʥʦ, ʛʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, 

ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚʳ, ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ, ʫʪʨʘʪʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʪ. ʜ. ʚʥʦʩʪ̫ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʪʨʘʜʠʮʠʦʥʥʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ. ʇʦʵʪʦʤʫ, 

ʦʨʛʘʥʠʯʝʩʢʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʦʧʨʝʜʝʣʝʥʦ ʢʘʢ ʦʜʠʥ ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠ ʧʨʠʝʤʣʝʤʳʭ 

ʤʝʪʦʜʦʚ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʉʧʝʮʠʘʣʠʩʪʳ ʨʝʢʦʤʝʥʜʫʶʪ ʝʛʦ ʧʨʦʜʚʠʛʘʪ ɹʚʦ 

ʚʩʝʤ ʤʠʨʝ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʨʘʩʪʫʱʠʡ ʩʧʨʦʩ ʥʘ ʦʨʛʘʥʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ ʠ 

ʩʦʭʨʘʥʠʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʵʪʦ ʧʦʤʦʞʝʪ ʩʤʷʛʯʠʪʴ ʧʦʩʣʝʜʩʪʚʠʷ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ (ʇɻ), ʫʚʝʣʠʯʝʥʠʷ 

ʩʚʷʟʳʚʘʥʠʷ ʫʛʣʝʨʦʜʘ ʠ ʩʦʢʨʘʱʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. ʆʢʘʟʘʣʦʩʴ 

ʧʦʣʝʟʥʳʤ ʩʦʢʨʘʪʠʪʴ ʵʢʩʧʦʨʪ ʚʨʝʜʥʳʭ ʘʛʨʦʭʠʤʠʢʘʪʦʚ ʚ ʚʦʜʦʝʤʳ, ʩʦʭʨʘʥʠʪʴ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʚʦʩʩʪʘʥʦʚʠʪʴ ʟʜʦʨʦʚʴʝ ʧʦʯʚʳ ʠ ʪ. ʜ. ʆʨʛʘʥʠʯʝʩʢʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ 

https://cyberleninka.ru/article/n/istoricheskiy-opyt-i-perspektivy-ispolzovaniya-syrya-yabloni-v-meditsine-i-farmatsii/viewe
https://cyberleninka.ru/article/n/istoricheskiy-opyt-i-perspektivy-ispolzovaniya-syrya-yabloni-v-meditsine-i-farmatsii/viewe
https://cyberleninka.ru/article/n/soderzhanie-flavonoidov-i-antioksidantnaya-aktivnost-yablok/viewer
https://cyberleninka.ru/article/n/issledovanie-antioksidantnoy-aktivnosti-yablok-razlichnyh-sortov-po-metodam-frap-i-fic/viewer
https://cyberleninka.ru/article/n/issledovanie-antioksidantnoy-aktivnosti-yablok-razlichnyh-sortov-po-metodam-frap-i-fic/viewer
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ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ [4]. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʝʝ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʵʢʦʩʠʩʪʝʤ ʢ 

ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʶ. ʆʯʝʥʴ ʚʘʞʥʦ ʟʥʘʢʦʤʠʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʩ 

ʦʪʥʦʰʝʥʠʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʢ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠ.ʁ ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ, ʧʨʠʝʤʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʨʫʢʦʚʦʜʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʠʤʝʥʷʪʁ ʜʣʷ ʨʝʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʜʦʣʞʥʳ 

ʙʳʪʴ ʦʩʚʝʱʝʥʳ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʈʷʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʳʜʚʠʥʫʪʳʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʛʠʧʦʪʝʟʳ ʧʨʦʚʝʨʷʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʝʚ ʌʨʠʜʤʘʥʘ, 

ʋʠʣʢʦʢʩʦʥʘ, ʂʨʫʩʢʘʣʘ-ʋʦʣʣʠʩʘ ʠ ʇʠʨʩʦʥʘ. ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ, 

ʧʨʦʜʚʠʞʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʠʤʝʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʉʘʤʳʡ ʚʘʞʥʳʡ ʰʘʛ, ʩʚʷʟʘʥʥʳʡ ʩ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ, 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʤʷʛʯʝʥʠʝ ʜʝʛʨʘʜʘʮʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʜʝʡʩʪʚʠʠ 

ʠʟʤʝʥʝʥʠʶ ʤʦʨʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʙʱʝʩʪʚʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʚʳʰʝʥʠʷ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʧʨʘʢʪʠʢʠ 

ʧʨʠʤʝʥʝʥʠʷ [5].  

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʫʢʘʟʘʥʥʳʤ, ʜʣʷ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʦʜʫʢʮʠʠ 

ʩʝʣʴʩʢʦʛʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦ ʢʘʯʝʩʪʚʝ ʠ 

ʩʪʝʧʝʥʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ. ʎʝʣʴʶ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣʦ ʤʦʥʠʪʦʨʠʥʛ ʢʘʯʝʩʪʚʘ ʠ ʦʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  ʧʨʦʜʫʢʮʠʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʧʦʩʪʫʧʘʶʱʝʡ ʥʘ ʨʳʥʢʠ ʛ. ɸʩʪʘʥʘ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʧʨʦʜʫʢʪʳ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ (ʢʘʨʪʦʬʝʣʴ, 

ʤʦʨʢʦʚʴ), ʰʠʨʦʢʦ ʧʦʪʨʝʙʣʷʝʤʳʝ ʥʘʩʝʣʝʥʠʝʤ. ʆʪʙʦʨ ʧʨʦʙ ʜʣʷ ʘʥʘʣʠʟʦʚ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ 

ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʷʨʤʘʨʦʢ ʜʣʷ ʩʪʦʣʠʯʥʳʭ 

ʞʠʪʝʣʝʡ ʠ ʤʘʩʩʦʚʦʡ ʟʘʛʦʪʦʚʢʝ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. ʈʝʘʣʠʟʘʮʠʶ ʧʨʦʜʫʢʮʠʠ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʘʛʨʘʨʥʠʢʠ ʇʘʚʣʦʜʘʨʩʢʦʡ ʠ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʝʡ. 

ɺ ʭʦʜʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ ʙʳʣʠ ʠʟʫʯʝʥʳ ʫʨʦʚʥʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʧʨʦʙ 

ʢʘʨʪʦʬʝʣʷ ʠ ʤʦʨʢʦʚʠ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʤʝʪʦʜʳ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʝʜʝʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʝʤ çʉʳʨʴʝ ʠ ʧʨʦʜʫʢʪʳ ʧʠʱʝʚʳʝ. ɸʪʦʤʥʦ-

ʘʙʩʦʨʙʮʠʦʥʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚè [6].  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ.  

ʉʦʩʪʦʷʥʠʝ ʜʠʥʘʤʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʚ ʂʘʟʘʭʩʪʘʥʝ 

ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. ʇʝʨʠʦʜ ʦʭʚʘʪʳʚʘʝʪ ʩ 2010 ʧʦ 2021 ʛ.ʛ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, 

ʜʠʥʘʤʠʢʘ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʪʝʥʜʝʥʮʠʶ ʥʘ ʚʝʩʴ ʧʝʨʠʦʜ.  

 

 
ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʤʣʥ ʪ [7]. 
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ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ ʧʝʨʠʦʜ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ. ɺʘʣʦʚʘʷ ʧʨʦʜʫʢʮʠʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʚ 

ʨʝʩʧʫʙʣʠʢʝ  ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʟʚʦʣʷʝʪ ʥʘʩʳʱʘʪʴ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʨʳʥʦʢ. ʊʘʢʞʝ, ʵʪʘ 

ʢʘʨʪʠʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʚʠʪʠʠ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʩʨʝʜʠ ʭʦʟʷʡʩʪʚʫʶʱʠʭ 

ʩʫʙʲʝʢʪʦʚ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʦ ʩʦʩʪʦʷʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʚ ʨʘʟʨʝʟʝ ʦʙʣʘʩʪʝʡ (ʨʠʩ. 2). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʘʣʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʦʪʤʝʯʘʝʪʩʷ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ, ʢʨʦʤʝ ʟʘʧʘʜʥʦʡ (ɸʪʳʨʘʫʩʢʦʡ, 

ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ, ɸʢʪʶʙʠʥʩʢʦʡ).   

  

 
ʈʠʩʫʥʦʢ 2. ʇʨʦʠʟʚʦʜʩʪʚʦ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʦʙʣʘʩʪʷʭ ʂʘʟʘʭʩʪʘʥʘ [7]. 

 
ʃʠʜʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʶʪ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ, ɸʣʤʘʪʠʥʩʢʘʷ, 

ʊʫʨʢʝʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʠ, ʦʩʪʘʣʴʥʳʝ ʦʙʣʘʩʪʠ ʟʘʥʠʤʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ.  

ʅʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʜʫʢʮʠʷ (ʧʨʦʙʳ ʤʦʨʢʦʚʠ ʠ ʢʘʨʪʦʬʝʣʷ), ʚʳʨʘʱʝʥʥʘʷ ʚ 

ʭʦʟʷʡʩʪʚʘʭ ɸʢʤʦʣʠʥʩʢʦʡ ʠ ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʝʡ, ʟʘʚʝʟʝʥʥʘʷ ʚ ʛ.ɸʩʪʘʥʫ ʥʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʷʨʤʘʨʢʫ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʥʘʢʦʧʣʝʥʠʶ ʚ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʜʣʷ 

ʦʮʝʥʢʠ ʠʭ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

 

ʊʘʙʣʠʮʘ 1. ʂʦʥʮʝʥʪʨʘʮʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʤʛ/ʢʛ 

 

ʄʝʪʘʣʣʳ ʇʘʚʣʦʜʘʨʩʢʘʷ ʦʙʣ. ɸʢʤʦʣʠʥʩʢʘʷ ʦʙʣ. ʉʘʥʇʠʅ 

 ʤʦʨʢʦʚʴ ʢʘʨʪʦʬʝʣʴ ʤʦʨʢʦʚʴ ʢʘʨʪʦʬʝʣʴ  

Fe 0.956 1.243 0.98 1.246      0.96 

Cd 0.125 0.150 0.13 0.155 0.03 
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Hg 0.0005 0.004 0.0006 0.0042 0.02 

Al  0.858 0.845 0.890 0.840 0.625 

As 0.103 0.801 1.025 1.804 0.2 

Pb 0.078 0.942 2.58 0.947 0.5 

ʉʨʘʚʥʠʪʝʣʴʥʦ-ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ 

ʤʦʨʢʦʚʠ ʧʦʢʘʟʳʚʘʝʪ ʧʨʝʚʳʰʝʥʠʝ ʧʦ Cd, Al ʚ ʧʨʦʜʫʢʮʠʠ ʜʚʫʭ ʦʙʣʘʩʪʝʡ, ʘ ʧʦ As ʠ Pb ʚ 

ʧʨʦʜʫʢʮʠʠ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʥʠʞʝ ʜʦʧʫʩʪʠʤʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʪʦʣʴʢʦ Hg. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʧʨʦʜʫʢʮʠʠ ʜʚʫʭ ʦʙʣʘʩʪʝʡ. ʋʯʠʪʳʚʘʷ ʜʘʥʥʳʡ ʬʘʢʪ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʟʘʛʦʪʘʚʣʠʚʘʝʤʦʛʦ ʚ ʵʪʠʭ ʨʝʛʠʦʥʘʭ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʦʜʠʪʴ ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʢʘʯʝʩʪʚʘ ʟʘʛʦʪʘʚʣʠʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʝʡʰʝʡ ʢʦʤʧʦʥʝʥʪʦʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʥʝʩʝʥʠʝ ʢʦʨʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʘʮʠʶ ʚʝʜʝʥʠʷ ʟʝʤʣʝʜʝʣʠʷ, 

ʩʫʱʝʩʪʚʫʶʱʫʶ ʪʝʭʥʦʣʦʛʠʶ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʧʦʣʥʦʮʝʥʥʳʭ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʜʝʪʩʢʦʛʦ, ʜʠʝʪʠʯʝʩʢʦʛʦ, ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ. 
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(ʄ. ϧʦʟʳʙʘʝʚ ʘʪʳʥʜʘϤʳ ʉϧʋ) 

 

ɹװʛʽʥʜʝ, ץʘʟʽʨʛʽ ץʦסʘʤʜʳ ï ʠʥʥʦʚʘʮʠʷʣʳץ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʩʳʟ 

ʝʣʝʩʪʝʪʫ ʤװʤʢʽʥ ʝʤʝʩ. ʉʦʥʳʤʝʥ, ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ, ʤʝʢʪʝʧʪʝʨʜʝ, ʢʦʣʣʝʜʞʜʝʨʜʝ 

ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽ ʙʽʨ ʦʨʳʥʜʘ ʪײʨʤʘʡʜʳ, ʫʘץʳʪ ʞʳʣʜʘʤʜʳסʳʤʝʥ ʜʘʤʫʜʘ. ʉʦʥʜʳץʪʘʥ 

ʤסײʘʣʽʤ, ʙʽʣʽʤ ʘʣʫʰʳסʘ ʢʝʟ-ʢʝʣʛʝʥ ʪװʨ ʤʝʥ ʬʦʨʤʘʜʘ ʠʛʝʨʫʛʝ ʙʦʣʘʪʳʥ ʪʘʥʳʤʜʳץ ʽʩ-

ʰʘʨʘʣʘʨ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ װʡʨʝʪʫʽ ʢʝʨʝʢ. ʆʩʳʥʜʘʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʩʘʙʘץʪʘʨʜʘ 

 ʫץʛʽʥ, ʦװʤʘʪʝʨʠʘʣʜʳ ʠʛʝʨʫ ʩʘʧʘʩʳ ʘʨʪʘʜʳ. ɹ שʦʣʜʘʥʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳץ

https://cyberleninka.ru/journal/n/izvestiya-orenburgskogo-gosudarstvennogo-agrarnogo-universiteta
https://sciprofiles.com/profile/1166050
https://sciprofiles.com/profile/1170451
https://doi.org/10.3390/agriculture10100440
http://www.minagri.kz/
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ʧʨʦʮʝʩʽʥʜʝ ץʘʰʳץʪʳץʪʘʥ ʙʽʣʽʤ ʙʝʨʫ װʰʽʥ ʜʝ, ʢװʥʜʽʟʛʽ ʞᴅʥʝ ʩʳʨʪʪʘʡ ʦץʫ ʢʝʟʽʥʜʝʛʽ 

ᴇʟʽʥʜʽʢ ʞײʤʳʩʪʘ ʜᴅʩʪװʨʣʽ ʙʘʩʧʘ ʙʘʩʳʣʳʤʜʘʨʳʤʝʥ ץʘʪʘʨ ʵʣʝʢʪʨʦʥʜʳ ʦץʫ ײץʨʘʣʜʘʨʳ ʜʘ 

ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ.  

ʆʩʳʣʘʡʰʘ, ʤסײʘʣʽʤ ᴇʟʽʥʽש ʢʫʨʩʳ, ʧᴅʥʽ ʙʦʡʳʥʰʘ, ʦץʫ ʞʦʩʧʘʨʳʥʘ ʩᴅʡʢʝʩ 

ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץ ʞʘʩʘʡ ʘʣʘʜʳ. ʕʣʝʢʪʨʦʥʜʳץ ʦץʫ ײץʨʘʣʜʘʨʳ ʢᴇʧ ʞʘסʜʘʡʜʘ 

ʩʪʫʜʝʥʪʪʝʨʜʽש ᴇʟʽʥʜʽʢ ʞײʤʳʩ ʞʘʩʘʫʳʥʘ ʤװʤʢʽʥʜʽʢʪʝʨ ʪʫסʳʟʘʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ 

ʵʣʝʢʪʨʦʥʜʳ ʞᴅʨʜʝʤʰʽʥʽש ʘʨʪʳץʰʳʣʳסʳ: ʧᴅʥʜʽ ʠʛʝʨʫʛʝ ץʘʞʝʪʪʽ ʤʘʪʝʨʠʘʣʜʳש ʙʘʨʣʳסʳ 

(ʥʝʤʝʩʝ ʦʥʳש ʢᴇʧ ʙᴇʣʽʛʽ) ʙʽʨ ʞʝʨʜʝ ʞʠʥʘʣʘʜʳ ʞᴅʥʝ ʤʘʪʝʨʠʘʣʜʳ ᴅʨʪװʨʣʽ ʘץʧʘʨʘʪ 

ʢᴇʟʜʝʨʽʥʝʥ ʽʟʜʝʤʝʡ ʫʘץʳʪ װʥʝʤʜʝʫʛʝ ʙʦʣʘʜʳ [5]. 

ɸץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʽʢʝʣʝʡ ʩʘʙʘץʪʘʨʜʘ ʜʘ, ʦʣʘʨסʘ 

ʜʘʡʳʥʜʳץ ʢʝʟʽʥʜʝ ʜʝ ץʦʣʜʘʥʳʣʘʜʳ. ɹʽʣʽʤ ʙʝʨʫ ײʡʳʤʳʥʳש ʘץʧʘʨʘʪʪʳץ-ʙʽʣʽʤ ʙʝʨʫ 

ʦʨʪʘʩʳʥʳש ʙʦʣʫʳ ʤʝʤʣʝʢʝʪʪʽʢ ʙʽʣʽʤ ʙʝʨʫ ʩʪʘʥʜʘʨʪʪʘʨʳʥʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ ʟʘשʤʝʥ 

ʙʝʢʽʪʽʣʛʝʥ ʥʦʨʤʘ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʘשʘ ʙʫʳʥʥʳש ʙʽʣʽʤ ʙʝʨʫ ʩʪʘʥʜʘʨʪʪʘʨʳʥʘ ʞᴅʥʝ 

ʘץʧʘʨʘʪʪʳץ-ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʘ ץʘʪʘש ʞᴅʥʝ ʨᴅʩʽʤʜʝʣʛʝʥ ʪʘʣʘʧʪʘʨ ץʦʡʳʣʘʜʳ. [4] 

ʄסײʘʣʽʤʜʝʨ ʢʦʤʧʴʶʪʝʨʜʝ ץʫʘʪʪʳ ʦץʫ ײץʨʘʣʳʥ ʢᴇʨʝʜʽ ʞᴅʥʝ ʦʥʳ ʦץʫ ʧʨʦʮʝʩʽʥʜʝ 

  ,ʜʘʨʣʘʤʘʣʘʨʳʥ ʞʘʩʘʫʰʳʣʘʨʜʘסʳʪʫ ʙʘץʢʦʤʧʴʶʪʝʨʣʽʢ ʦ ץʘ ʪʳʨʳʩʘʜʳ. ɹʽʨʘסʦʣʜʘʥʫץ

ʙʝʣʛʽʣʽ ʙʽʨ ʘץʧʘʨʘʪʪʳ ʞʝʪʢʽʟʫʜʝ ʜײʨʳʩ ᴅʜʽʩʪʝʨʜʽ ʧʘʡʜʘʣʘʥʘ ʘʣʤʘʫʜʘʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʤʽʥʜʝʪʪʝʨʜʽ ʙʘסʜʘʨʣʘʤʘʫʜʳש ʢװʨʜʝʣʽʛʽʥʝ ʜʝʡʽʥ, ʢᴇʧʪʝʛʝʥ ʧʨʦʙʣʝʤʘʣʘʨ ʪʫʳʥʜʘʡʜʳ. 

ʆʩʳ ʪײʩʪʘ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨ װʣʢʝʥ ʥᴅʪʠʞʝʣʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʫʛʝ 

ʢᴇʤʝʢʪʝʩʝʜʽ ʞᴅʥʝ ʦʣʘʨסʘ ʪʝש ʢʝʣʝʪʽʥʜʝʨ ʞʦ[12] ץ.  

ʀʥʪʝʨʘʢʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʤʝʢʪʝʧʪʝʛʽ ʦץʳʪʫʜʘסʳ ʤʳʥʘ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʰʝʰʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ:  

- ʦץʫʰʳʣʘʨ ʞʘשʘ ʤʘʪʝʨʠʘʣʜʳ ʠʛʝʨʫ ʧʨʦʮʝʩʽʥʝ ʙʝʣʩʝʥʜʽ ץʘʪʳʩʘʜʳ, ʦʣʘʨʜʳש 

ʪʘʥʳʤʜʳץ ʤʦʪʠʚʘʮʠʷʩʳ ʘʨʪʘʜʳ, ʦץʫʜʘ ʜʝʨʙʝʩ ʞײʤʳʩ ʞʘʩʘʫ ץʘʙʽʣʝʪʽ ʢװʰʝʡʝʜʽ; 

- ʪʦʧʪʳץ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʜʘסʜʳʣʘʨʳ ʘʨʪʘʜʳ (ʜᴇשʛʝʣʝʢ װʩʪʝʣ, ʤʠסʘ ʰʘʙʫʳʣ, 

ʢʦʥʬʝʨʝʥʮʠʷ); 

- ʦץʫʰʳʣʘʨ ʢʦʤʘʥʜʘʜʘ ʞײʤʳʩ ʽʩʪʝʫʜʽ װʡʨʝʥʝʜʽ (ʞʝʢʝ ʞᴅʥʝ ʪʦʧʪʳץ ʞʦʙʘʣʘʨ, 

ʽʩʢʝʨʣʽʢ ʞᴅʥʝ ʨᴇʣʜʽʢ ʦʡʳʥʜʘʨ) [13]. 

ʕʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץ ʜʝʛʝʥʽʤʽʟ ʥʝ? נʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʜʝ "ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץ" 

ʪʝʨʤʠʥʥʽʥʽש ʙʽʨʳסשʘʡ ʘʥʳץʪʘʤʘʩʳ ʞʦץ. ᴄʨ סʘʣʳʤ  ʙײʣ ʪʝʨʤʠʥʛʝ ᴇʟʽʥʰʝ ʪװʩʽʥʜʽʨʤʝ 

ʙʝʨʝʜʽ. ɹײʣ ʪʝʨʤʠʥʥʽש ʢᴇʧʪʝʛʝʥ ʪװʩʽʥʜʽʨʤʝʣʝʨʽ ʙײʣ ʤᴅʩʝʣʝʥʽס שʳʣʳʤʠ ᴇʟʝʢʪʽʣʽʛʽ ʪʫʨʘʣʳ 

ʘʡʪʘʜʳ. 

ʕʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץ  ʦץʳʪʫʜʳש ʜᴅʩʪװʨʣʽ ʬʦʨʤʘʩʳʥ  ʘʡʪʘʨʣʳץʪʘʡ ʙʘʡʳʪʘʜʳ, 

ᴇʡʪʢʝʥʽ ʦסʘʥ ʢᴇʧʪʝʛʝʥ ʦץʫ ʞᴅʥʝ ʢᴇʨʥʝʢʽ ײץʨʘʣʜʘʨʜʳ ץʦʩʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʫʤʝʥ ץʘʪʘʨ, 

ʞʘשʘ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʜʘʤʫʳ ʩʘʧʘʣʳ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ. ʕʣʝʢʪʨʦʥʜʳץ 

ʦץʫʣʳץ ʙʘʩʧʘ ʦץʫʣʳסʳʥʳש ʩʢʘʥʝʨʣʝʥʛʝʥ ʥײʩץʘʩʳ ʙʦʣʤʘʫʳ ʢʝʨʝʢ. ʕʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץ  

ʜʝʨʙʝʩ ʦץʳʪʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ, ʦʥʳ ᴅʟʽʨʣʝʫ ʤʝʥ ʧʘʡʜʘʣʘʥʫʜʳש ʦʨʳʥʜʳʣʳסʳʥ 

ʪװʩʽʥʜʽʨʝʪʽʥ ʙʽʨץʘʪʘʨ ʝʨʝʢʰʝʣʽʢʪʝʨʛʝ ʠʝ. ʆʣʘʨʜʳ ץʘʨʘʩʪʳʨʘʡʳץ: 

¶ ɻʠʧʝʨʤʝʜʠʘ. ʀʣʣʶʩʪʨʘʮʠʷʣʘʨʜʳ ʞʘʥʳʥʜʘ ץʳʟʳסʫʰʳʣʳץ ʵʣʝʤʝʥʪʽ ʙʘʨ ʞʘʟʫʣʘʨʤʝʥ 
ʧʘʡʜʘʣʘʥʫ ʩʳʨʪץʳ ʢᴇʨʽʥʽʩʪʽ ʪʠʽʤʜʽ ʝʪʝʜʽ; 

¶ ʆץʳʪʫʰʳʣʘʨʜʳש ʘʫʜʠʝ ʥʝʤʝʩʝ ʙʝʡʥʝ ʜᴅʨʽʩʪʝʨʽ. ʆץʫʰʳ ʜᴅʨʽʩʪʽש ʢʝʟ ʢʝʣʛʝʥ ʙᴇʣʽʤʜʽ 
ʙʘʩʫ ʘʨץʳʣʳ ʦʥʳײץ שʨʳʣʳʤʳʥ ʢᴇʨʫʛʝ, ʩʦʣ ʙᴇʣʽʢʪʽ ץʘʡʪʘʣʘʫסʘ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ; 

¶ ɸʫʜʠʦʘץʧʘʨʘʪ. ʆץʫʰʳ ʜᴅʨʽʩ ʤᴅʪʽʥʽʤʝʥ ʪʘʥʳʩʘ ʦʪʳʨʳʧ (ʩᴇʟʜʝʨʜʽש ʘʡʪʳʣʫʳ, ʞװʨʝʢʪʽש 
 .ʜʘʡ ʘʣʘʜʳ [10]שʘʪʳʩʪʳ ʘʫʜʠʦʜʳʙʳʩʪʘʨʜʳ ʪʳץ ʳʩʳ ʞᴅʥʝ ʪ.ʙ. ʜʘʫʳʩʪʘʨʜʳ) ʜᴅʨʽʩʢʝסʘץ

ʕʣʝʢʪʨʦʥʜʳץ ʢʽʪʘʧʪʘʨ ï ʙײʣ ʢʽʪʘʧʪʘʨʜʳש ʩʘʥʜʳץ ʥײʩץʘ. ʆʣʘʨ ʢʝʨʝʤʝʪ ץʘסʘʟ 

ʢʽʪʘʧʪʘʨסʘ ʙʘʣʘʤʘ. ʅʝʛʽʟʽʥʝʥ ʵʣʝʢʪʨʦʥʜʳץ ʢʽʪʘʧʪʘʨ ʢʝש ʢᴇʣʝʤʜʝ סʘʣʘʤʜʳץ ʠʥʪʝʨʥʝʪ 

ʞʝʣʽʩʽʥʜʝ ʪʘʨʘʫʜʘ. ʉʘʨʘʧʰʳʣʘʨʜʳש ʙʘסʘʣʘʫʳ ʙʦʡʳʥʰʘ ʞʳʣ ʩʘʡʳʥ  ʵʣʝʢʪʨʦʥʜʳץ ʢʽʪʘʧ 

ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳש ʩʘʥʳ 80% - סʘ ʘʨʪʘʜʳ. ʕʣʝʢʪʨʦʥʜʳץ ʢʽʪʘʧʪʘʨ ʥʝʛʽʟʽʥʝʥ 30 ʞʘʩץʘ 

ʜʝʡʽʥʛʽ ʞʘʩʪʘʨ ʘʨʘʩʳʥʜʘ ʩײʨʘʥʳʩץʘ ʠʝ. ʊʘʥʳʤʜʳץ, ʦʡʳʥ-ʩʘʫʳץ, ʞʘשʘʣʳץʪʘʨ ʞᴅʥʝ ʪ. ʙ. 
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ʩʘʥʘʪʪʘʨʜʳ ʠʥʪʝʨʥʝʪʪʝ ʰʘʨʣʘʫ ʦשʘʡʳʨʘץ ʞᴅʥʝ ʵʣʝʢʪʨʦʥʜʳ ʪװʨʜʝ  ץʘʞʝʪʪʽ ʘץʧʘʨʘʪʪʳ 

ʩʘץʪʘʫ [1].  

ʕʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץ (ʕʆ) ï ʦץʫ ʢʽʪʘʙʳ, ʙʝʣʛʽʣʽ ʙʽʨ ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘסʳ ʤʘʪʝʨʠʘʣ 

ʞװʡʝʣʽ ʪװʨʜʝ ʙʘʷʥʜʘʣʘʪʳʥ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ װʰʽʥ סʳʣʳʤ ʤʝʥ ʪʝʭʥʠʢʘ ʞʝʪʽʩʪʽʢʪʝʨʽʥ 

 ʦʣʜʘʥʫץ ʪʘʨʜʳץʫʣʳץʦ ץʨʘʣʳ. ʕʣʝʢʪʨʦʥʜʳײץ ʟʘʤʘʥʘʫʠ שʳʪʫʜʳץʛʝʡʽʥʜʝ ʦשʘʟʽʨʛʽ ʜʝץ

ʙʝʨʽʣʛʝʥ ʘץʧʘʨʘʪ ʢᴇʣʝʤʽʥ ײʣסʘʡʪʫסʘ, ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ʦʡʳʥ ʬʦʨʤʘʣʘʨʳʥ ʧʘʡʜʘʣʘʥʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʞᴅʥʝ ʢᴅʩʽʧʪʽʢ ץʳʟʤʝʪ װʰʽʥ ʦץʳʪʳʣʘʪʳʥ ʧᴅʥʥʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ 

ʝʩʢʝʨʝʜʽ [6]. 

ʕʣʝʢʪʨʦʥʜʳץ ʢʽʪʘʧʪʳש ʧʘʡʜʘ ʙʦʣʫʳ ʜᴅʩʪװʨʣʽ ʢʽʪʘʧʪʳש ᴇʥʽʤʽ ʝʤʝʩ, ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʜʘʤʫʳʥʳש ʥᴅʪʠʞʝʩʽ ʝʢʝʥʜʽʛʽ ᴅʣʝʫʤʝʪʪʽʢ-ʤᴅʜʝʥʠ ʰʳʥʜʳץ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʆʩʳ ʪײʩʪʘ, ʙʘʩʪʘʧץʳ ʢʝʟʝשʜʝ ʵʣʝʢʪʨʦʥʜʳ ʢʽʪʘʧʪʘʥ ʙʘʩ ʪʘʨʪʫʜʳ, ʢʽʪʘʧ ʟʝʨʪʪʝʫ 

ʦʙʲʝʢʪʽʩʽ ʨʝʪʽʥʜʝ ʢᴇʨʩʝʪʢʝʥ ʢʽʪʘʧʪʘʥʫʰʳʣʘʨ ʤʝʥ ʦʥʳש ʙʝʣʩʝʥʜʽ ʘʩʢʝʪʠʢʪʝʨʽ ʞᴅʥʝ 

ʘʣסʘʰץʳ ʟʝʨʪʪʝʫʰʽʣʝʨʽ ʙʦʣסʘʥ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʘʣʘʩʳʥʜʘסʳ ʤʘʤʘʥʜʘʨ 

ʘʨʘʩʳʥʜʘ ץʘʡʰʳʣʳץʪʘʨ ʧʘʡʜʘ ʙʦʣʜʳ. ʊᴅʩʽʣʜʝʨʜʽ ʞᴅʥʝ ʪʝʨʤʠʥʜʝʨʜʽ ʞʘץʳʥʜʘʩʪʳʨʫ ʢʝʤ 

ʜʝʛʝʥʜʝ ʞʠʳʨʤʘ ʞʳʣ ʫʘץʘʪʪʳ ץʘʞʝʪ ʝʪʪʽ [2]. 

ʕʣʝʢʪʨʦʥʜʳץ ʢʽʪʘʧʪʘʨ ʙʽʟʜʽ ʙʘʫʨʘʧ ʘʣʫסʘ ץʘʙʽʣʝʪʪʽ.  

1960 ʞʳʣʜʘʨʳ "ʊװʣʝʢ" ʬʠʣʴʤʽʥ ʢᴇʨʛʝʥʜʝʨʜʽש ʙᴅʨʽ ʙʽʣʝʪʽʥʜʝʡ, ʙʦʣʘʰʘץ "ʧʣʘʩʪʠʢ" 

ʤʘסʳʥʘʩʳʥʘ ʪᴅʫʝʣʜʽ ʙʦʣʩʘ; ʙװʛʽʥʜʝ ʙʦʣʘʰʘץ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʜʘ. 

ʄʳʩʘʣʳ, ʩʽʟ ʨʠʜʝʨʜʝʥ ʦץʫʜʳ ʙʘʩʪʘʡ ʘʣʘʩʳʟ, ʩʦʜʘʥ ʢʝʡʽʥ ʩʦʣ ʞʝʨʜʝʥ ᴅʨʽ ץʘʨʘʡ 

ʪʝʣʝʬʦʥ ʥʝʤʝʩʝ ʙʘʩץʘ ײץʨʳʣסʳʣʘʨʜʘʥ ʦץʫʜʳ ʞʘʣסʘʩʪʳʨʘ ʘʣʘʩʳʟ. ʕʣʝʢʪʨʦʥʜʳץ ʢʽʪʘʧʪʳ 

ʩʽʟ ץʘʡ ײץʨʳʣסʳʜʘʥ ʦץʳʧ ʞʘʪץʘʥʳשʳʟ ʤʘשʳʟʜʳ ʝʤʝʩ: ʦʣ ʩʽʟʜʝ ʙʘʨ ʢʝʟ ʢʝʣʛʝʥ ʜʝʨʣʽʢ 

 ʳ ʢʘʥʘʨʠʷʤʝʥסʢʽʪʘʧʪʳ ʰʘʭʪʘʜʘ ץʢʪʝʣʝ ʘʣʘʜʳ. ʕʣʝʢʪʨʦʥʜʳװʘ ʞסʳʣʘʨסʨʳʣײץ

ʩʘʣʳʩʪʳʨʫסʘ ʙʦʣʘʜʳ: ʦʣ ʙʦʣʘʰʘץ ʪʝʢ ʮʠʬʨʣʳץ ʤʘʟʤײʥ װʰʽʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 

ᴇʟʽʤʽʟʜʽש ʮʠʬʨʣʳץ ᴇʤʽʨʽʤʽʟ װʰʽʥ ʜʝ ʢʝʣʛʝʥʽʥ ʝʩʢʝʨʪʝʜʽ [7]. 

ʕʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘʨʜʳ ײץʨʫ ï ʙײʣ ʙװʛʽʥʛʽ ʪʘשʜʘ ʙʽʣʽʤ ʙʝʨʫ װʜʝʨʽʩʽʥʜʝʛʽ ʝש 

ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ. ʆץʫ ʧʨʦʮʝʩʽʥʜʝ ʵʣʝʢʪʨʦʥʜʳ ײץʨʘʣʜʘʨʜʳ ץʦʣʜʘʥʫ ʘʨץʳʣʳ 

ʦץʳʪʫ ʤסײʘʣʽʤ װʰʽʥ ʜʝ, ʦץʫʰʳ װʰʽʥ ʜʝ ʪʠʽʤʜʽ. ɹʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʩʽʥʜʝ ʵʣʝʢʪʨʦʥʜʳץ 

ʦץʳʪʫ ײץʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʜᴅʩʪװʨʣʽ ʦץʳʪʫ ᴅʜʽʩʽʥʝ ץʘʡʰʳ ʢʝʣʤʝʡʜʽ, ʢʝʨʽʩʽʥʰʝ ʦʥʳש 

ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʪʦʣʳץʪʳʨʘʜʳ.ʆץʳʪʫʜʘ ʞʘשʘ ʬʦʨʤʘʣʘʨ ʤʝʥ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫ, ʞʘʟʫ ʞᴅʥʝ 

ʦץʫ ʘʨץʳʣʳ ʩʳʥʠ ʦʡʣʘʫʜʳ װʡʨʝʪʫ, ʦץʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ʦʡʳʥ ʜʘʤʳʪʘʜʳ ʞᴅʥʝ 

ᴇʟ ʦʡʳʥ ʜײʨʳʩ, ʥʘץʪʳ ᴅʨʽ ʩʘʫʘʪʪʳ ʞʝʪʢʽʟʫʛʝ, ʩʦʥʳʤʝʥ ץʦʩʘ ץʘʥʜʘʡ ʞʘסʜʘʡ ʙʦʣʤʘʩʳʥ 

ʜײʨʳʩ ʰʝʰʽʤ ץʘʙʳʣʜʘʡ ʘʣʫסʘ װʡʨʝʪʝʜʽ. ʕʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘʨʜʳ ײץʨʫ ʞᴅʥʝ 

ʧʘʡʜʘʣʘʥʫ ʧᴅʥ ʙʦʡʳʥʰʘ ʦץʳʪʫ ʩʘʧʘʩʳ ʤʝʥ ץʳʟʳסʫʰʳʣʳץʪʳ ʘʨʪʪʳʨʫ ʪᴅʩʽʣʜʝʨʽʥʽש ʙʽʨʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɽʛʝʨ ʩʪʫʜʝʥʪʪʝʨ ʢʽʪʘʧʭʘʥʘʜʘʥ ʢʽʪʘʧʪʘʨ ʘʣʘ ʘʣʤʘʩʘ ʥʝʤʝʩʝ ʽʟʜʝʛʝʥ 

ʦץʫʣʳץʪʘʨʳ ʙʦʣʤʘʩʘ, ʦʣʘʨ ʵʣʝʢʪʨʦʥʜʳ ʦץʫ ײץʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʘ ʘʣʘʜʳ.  

ʕʣʝʢʪʨʦʥʜʳץ ץʦʩʳʤʰʘʣʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ ʩʪʫʜʝʥʪʪʝʨ ʩʘʙʘץ ʙʘʨʳʩʳʥʜʘ ʥʝʤʝʩʝ 

ʦʜʘʥ ʪʳʩ ʫʘץʳʪʪʘ ᴇʟʜʽʛʽʥʝʥ ʘץʧʘʨʘʪʧʝʥ ʪʘʥʳʩʫסʘ ʞᴅʥʝ ʞʘʪʪʳסʫ ʪʘʧʩʳʨʤʘʣʘʨʳʥ 

ʦʨʳʥʜʘʫסʘ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦץʳʪʫʰʳʣʘʨ ײץʨסʘʥ ʵʣʝʢʪʨʦʥʜʳ 

ʦץʫʣʳץʪʘʨʜʳ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ ᴇʟ ʙʝʪʽʥʰʝ ʢʽʪʘʧʭʘʥʘʜʘ ʦץʠ ʘʣʘʜʳ. ʕʣʝʢʪʨʦʥʜʳץ 

ʦץʫʣʳץʪʘʨ, ʵʣʝʢʪʨʦʥʜʳץ ʦץʫ ײץʨʘʣʜʘʨʳ, ᴅʜʽʩʪʝʤʝʣʽʢ ʤʘʪʝʨʠʘʣʜʘʨ ʦץʳʪʫʜʳש ʝש ʪʠʽʤʜʽ 

ᴅʜʽʩʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ  ʤסײʘʣʽʤʥʽש ʰʳסʘʨʤʘʰʳʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [3].    

ʕʣʝʢʪʨʦʥʜʳ ʢʽʪʘʧ ʬʦʨʤʘʪʳʥʜʘ ʞʫʨʥʘʣʜʘʨ, ʙʨʦʰʶʨʘʣʘʨ, ʪʽʧʪʽ ʛʘʟʝʪʪʝʨ ʪʘʨʘʪʫסʘ 

ʙʦʣʘʜʳ ʝʢʝʥʽʥ ײʤʳʪʧʘסʘʥ ʞᴇʥ. ʗסʥʠ, ʵʣʝʢʪʨʦʥʜʳץ ʢʽʪʘʧ סײʳʤʳ  ʞʘʡ çʢʽʪʘʧè סײʳʤʳʥʘʥ 

ʙʽʨʰʘʤʘ ʢʝ[1] ש. 

ʕʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʳש ʘʨʪʳץʰʳʣʳץʪʘʨʳ: 

1. ʄᴅʪʽʥʜʽ ʞʳʣʜʘʤ ʽʟʜʝʫ ʤװʤʢʽʥʜʽʛʽ. 

2. ɹʝʣʛʽʣʽ ʙʽʨ ʦץʫ ʧᴅʥʽ ʙʦʡʳʥʰʘ ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץʪʘ ʙʽʨʥʝʰʝ ʜʝשʛʝʡʣʝʨʜʝʛʽ 

ʤʘʪʝʨʠʘʣ ʙʦʣʫʳ ʤװʤʢʽʥ. ʄʦʜʫʣʴʜʽʢ ײץʨʳʣʳʩ ʧʨʠʥʮʠʧʽ. 
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3. ɻʠʧʝʨʤᴅʪʽʥ ʪװʨʽʥʜʝ ʦץʫ ʘץʧʘʨʘʪʳʥ ײʡʳʤʜʘʩʪʳʨʫ. ɻʠʧʝʨʤᴅʪʽʥ ï ʤʘʪʝʨʠʘʣʜʳש ᴅʨ 

ʪװʨʣʽ  ʙᴇʣʽʢʪʝʨʽʥʝ ᴇʟʘʨʘ ʩʽʣʪʝʤʝʣʝʨʤʝʥ ʞʘʙʜʳץʪʘʣסʘʥ çʪʽʨʽè, ʠʥʪʝʨʘʢʪʠʚʪʽ ʦץʫ 

ʤʘʪʝʨʠʘʣʳ ײץʨʫ ʤװʤʢʽʥʜʽʛʽ. 

4. ʂᴇʨʥʝʢʽʣʽʢ. ɸʥʠʤʘʮʠʷʣʘʨ, ʜʳʙʳʩʪʳץ ʩװʡʝʤʝʣʜʝʫ, ʛʠʧʝʨʩʽʣʪʝʤʝʣʝʨ, 

ʙʝʡʥʝʩʶʞʝʪʪʝʨ ʩʝʢʽʣʜʽ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʘסʳ ʢᴇʨʥʝʢʽʣʽʢ ʵʣʝʢʪʨʦʥʜʳ 

ʦץʫʣʳץʪʘʨʜʳ ʞʘʩʘʫ ʢʝʟʽʥʜʝ ʜʝ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʜʽ. 

5. ʕʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץ ʢᴇʧ ʚʘʨʠʘʥʪʪʳ, ʢᴇʧ ʜʝשʛʝʡʣʽ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʪʝʢʩʝʨʫ 

ʪʘʧʩʳʨʤʘʣʘʨʳ ʤʝʥ ʪʝʩʪʪʝʨʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ.  

6. ʕʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץ ʤʦʙʠʣʴʜʽ. ʕʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘʨ ᴇʟʽʥʰʝ ʘʰʳץ 

ʞװʡʝʣʝʨʜʽײץ שʨʳʣʳʤʳ. ʆʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʧʨʦʮʝʩʽʥʜʝ ʪʦʣʳץʪʳʨʫסʘ, ʪװʟʝʪʫʛʝ, ᴇʟʛʝʨʪʫʛʝ 

ʙʦʣʘʜʳ. 

 ʪʘʨʘʣʳʤʳʥ שʘʥ ʢʝʟʜʝ ʦʥʳסʨʘʥʳʩ ʙʦʣײʘ ʩץץʫʣʳץʦ ץʦʣ ʞʝʪʽʤʜʽʣʽʢ. ʕʣʝʢʪʨʦʥʜʳפ .7

ʦשʘʡ ʢᴇʙʝʡʪʫʛʝ, ʞʝʣʽ ʘʨץʳʣʳ ʞʽʙʝʨʫʛʝ ʙʦʣʘʜʳ. 

8. ɿʝʨʪʪʝʣʝʪʽʥ ʧʨʦʮʝʩʪʝʨ ʤʝʥ ײץʙʳʣʳʩʪʘʨʜʳ ʤʦʜʝʣʴʜʝʫ, ʰʳʥ ʤᴅʥʽʥʜʝ ʙʽʣʽʤ 

ʩʘʣʘʩʳʥʜʘ ʘʜʘʤסʘ ץʠʳʥסʘ ʩʦסʘʪʳʥ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨ ʞʘʩʘʫ ʢʝʟʽʥʜʝ  çʢʦʤʧʴʶʪʝʨʣʽʢ 

ʪᴅʞʽʨʠʙʝʣʝʨʜʽשè ʤװʤʢʽʥʰʽʣʽʢʪʝʨʽ ʟʦʨ [5].  

ʕʣʝʢʪʨʦʥʜʳץ ʢʽʪʘʧʪʘʨʜʳ ʢʦʤʧʴʶʪʝʨ ʜʘʫʳʩʪʘʧ ʦץʠ ʘʣʘʜʳ. ʄʳʩʘʣʳ, çMicrosoftè 

ʢʦʨʧʦʨʘʮʠʷʩʳ ʢʦʤʧʘʢʪ ʜʠʩʢʽʜʝʛʽ  ʢʝʡʙʽʨ ʵʥʮʠʢʣʦʧʝʜʠʷʣʘʨʜʳ ײʩʳʥʘʜʳ. ʆʥʜʘ ʢᴇʧʪʝʛʝʥ 

ʬʦʪʦʩʫʨʝʪʪʝʨ, ʠʣʣʶʩʪʨʘʮʠʷʣʘʨ, ʢʘʨʪʘʣʘʨ, ʤʫʣʴʪʬʠʣʴʤʜʝʨ ʙʘʨ. ʉʝʛʽʟ ʩʘסʘʪ ʽʰʽʥʜʝ 

ʢʦʤʧʴʶʪʝʨ ʩʽʟʛʝ "ʞʘץʩʳ ʜʘʫʳʩʧʝʥ " ʦʩʳ ʵʣʝʢʪʨʦʥʜʳץ ʢʽʪʘʧʪʳש ʤᴅʪʽʥʽʥ ʦץʳʧ ʙʝʨʝ 

ʘʣʘʜʳ ʞᴅʥʝ ʜʠʘʣʦʛ ʨʝʞʠʤʽʥʜʝ ʘץʧʘʨʘʪץʘ ʽʟʜʝʫ ʞװʨʛʽʟʝ ʘʣʫ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ [8]. 

ʕʣʝʢʪʨʦʥʜʳץ ʦץʳʪʫʜʳש ʥʝʛʽʟʛʽ ʠʜʝʷʩʳ ï ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤ ʙʝʨʫ ʘץʧʘʨʘʪʪʘʨʳʥ 

ᴇʟ ʙʝʪʽʥʰʝ ʽʟʜʝʫ ʞᴅʥʝ ʽʨʽʢʪʝʫ ʤװʤʢʽʥʜʽʛʽ. ʄסײʘʣʽʤʥʳש ʦץʫʰʳʣʘʨסʘ ץʦʣʘʡʣʳ ʞʘסʜʘʡ 

ʞʘʩʘʡ ʦʪʳʨʳʧ, ʙʘʣʘʣʘʨʜʳש ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʳ ʢʽʪʘʧ ʬʦʨʤʘʪʳʥʘ 

ʥʝʤʝʩʝ ʦʥʳץ שʘʣʳשʜʳסʳʥʘ ץʘʨʘʤʘʡʜʳ [9]. 

 .ʨʽʥʜʝ ʢᴇʨʩʝʪʽʣʝʜʽװʧʘʨʘʪ ʤᴅʪʽʥ ʞᴅʥʝ ʛʨʘʬʠʢ ʪץʘ ץʪʘ ʙʘʨʣʳץʫʣʳץʘʨʘʧʘʡʳʤ ʦפ

ʕʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץʪʘ ʙʘʨʣʳץ ʤʫʣʴʪʠʤʝʜʠʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʪʠʽʤʜʽ ץʦʣʜʘʥʫסʘ 

ʙʦʣʘʜʳ. 

ɹʽʨʽʥʰʽʜʝʥ, ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץ ʤᴅʪʽʥʽʥ ʪװʨʣʽ-ʪװʩʪʽ ʝʨʝʢʰʝʣʝʥʛʝʥ ʰʨʠʬʪʽʤʝʥ 

(ʞʘʨʪʳʣʘʡ ץʘʣʳש, ʢʫʨʩʠʚ, ʘʩʪʳ ʩʳʟʳʣסʘʥ) ʞʘʟʫסʘ ʙʦʣʘʜʳ. ɸʨʥʘʡʳ ʩʠʤʚʦʣʜʘʨʜʳ, 

ʧʠʢʪʦʛʨʘʤʤʘʣʘʨʜʳ ʢᴇʧʪʝʛʝʥ ᴅʨ ʪװʨʣʽ ᴅʣʽʧʙʠʣʝʨʜʽ (ʢʠʨʠʣʣʠʮʘ, ʣʘʪʠʥʠʮʘ ʞᴅʥʝ ʪ.ʙ.) 

 ʘץץʪʘʩʪʳײʬʦʨʤʫʣʘʣʘʨʜʳ ʞᴅʥʝ ʤᴅʪʽʥʜʝʨʜʽ ʙʽʨ ʪ ץʦʣʜʘʥʫʤʝʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ

 .ʤʢʽʥʜʽʛʽ ʙʘʨװʘʣʳʧʪʘʩʪʳʨʫ ʤץ

ɽʢʽʥʰʽʜʝʥ, ᴅʨ ʪװʨʣʽ ʛʨʘʬʠʢʘʣʳץ ʙʝʡʥʝʣʝʨʜʽ (ʩʫʨʝʪʪʝʨʜʽ, ʬʦʪʦʣʘʨʜʳ, ʢʝʩʪʝʣʝʨʜʽ, 

ʛʠʩʪʦʛʨʘʤʤʘʣʘʨ ʤʝʥ װʰ ᴇʣʰʝʤʜʽ ʙʝʡʥʝʣʝʨʜʽ) ʞʝשʽʣ ײץʨʫסʘ ʙʦʣʘʜʳ. ʆʩʳʥʳש ʙʘʨʣʳסʳʥ 

 .ʘ ʢʝʣʪʽʨʫʛʝ ʙʦʣʘʜʳץʘʣʳʩסʦʟץ

 .ʘʨʫ ʙʘʪʳʨʤʘʣʘʨʳ ʙʣʦʛʳʥʘ ʞᴅʥʝ ʪ.ʙץʧʘʨʘʪ, ʩʫʨʝʪ, ʙʘʩץʪʳ ʘץʰʽʥʰʽʜʝʥ, ʥʘת

 ʘסʦʣʜʘʥʫץ ʙʝʡʥʝʣʝʨʜʽ ʥʝʤʝʩʝ ʜʘʫʳʩ ʩʠʛʥʘʣʜʘʨʳʥ ץʘ ʜʘʫʳʩʪʳשʘʪʳʥʘʫ ʙʘʨʳʩʳʥʜʘ ʞʘץ

ʙʦʣʘʜʳ. ɸʚʪʦʥʦʤʜʳ ʨʝʞʠʤʜʝ ʜʘʫʳʩʪʳץ ʢʣʠʧʪʘʨʜʳ ץʦʶסʘ, ʜʠʥʘʤʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ 

ʜʘʫʳʩʪʘʫסʘ ʙʦʣʘʜʳ. 

ʊᴇʨʪʽʥʰʽʜʝʥ, ʙʽʣʽʤ ʙʝʨʫ ץʘʞʝʪʪʽʣʽʛʽʥʝ ʜʘʡʳʥʜʘʣʳʧ, ʤʘʛʥʠʪʪʽ ʪʘʩʳʤʘʣʜʘʫʰʳʣʘʨʜʘ 

ʞᴅʥʝ ʬʦʪʦʧʣʝʥʢʘʜʘ ʩʘץʪʘʣסʘʥ ʙʝʡʥʝʤʘʪʝʨʠʘʣ, ʙʝʡʥʝʙʘʷʥʜʘʨʜʳ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. 

ɹʝʩʽʥʰʽʜʝʥ, ʤʫʣʴʪʠʤʝʜʠʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʥʠʤʘʮʠʷʣʘʨʜʳ, ʩʫʨʝʪʪʝʨʜʽ 

çʰʳסʘʨʫסʘè, ʤᴅʪʽʥʜʽ ʞᴅʥʝ ʦץʫʣʳץʪʳש ʙʘʩץʘ ʜʘ ʦʙʲʝʢʪʽʣʝʨʽʥ ץʦʣʜʘʥʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. ɹײʣ ʪʝʭʥʦʣʦʛʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʜʳ ʞײʤʳʩʪʘʨʜʳ ʚʠʟʫʘʣʜʳ ʪװʨʜʝ ʢᴇʨʩʝʪʫʛʝ, 

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʨʛʽʟʫʛʝ ʤװʘʫʽʧʪʽ ʪᴅʞʽʨʠʙʝʣʝʨʜʽ ʞץ

ʕʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʳש ʝש ʙʘʩʪʳ ײץʥʜʳʣʳסʳ ð ʞʘʡ ʦץʫʣʳץʪʘסʳ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʽʣʤʝʛʝʥ ʞʦסʘʨʳ ʜᴅʨʝʞʝʜʝʛʽ ʢᴇʨʥʝʢʪʽʣʽʢ ʤװʤʢʽʥʜʽʛʽ. 

ʕʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʳײץ שʥʜʳʣʳסʳʥ ʙʝʣʛʽʣʝʡ ʦʪʳʨʳʧ, ʤʳʥʘʥʳ ʝʩʢʝʨʫ ʢʝʨʝʢ: 
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ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץ ʤʘʪʝʨʠʘʣʜʳ ᴇʪʝ ץײʳʧʪʳ, ʦʥʳ ʤʘשʳʟʜʳ ʝʨʝʢʰʝʣʽʢʧʝʥ װʡʨʝʥʫʛʝ 

ʤᴅʞʙװʨ ʝʪʝʜʽ. 

ʕʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʳ ײץʨʫ ʢʝʟʽʥʜʝʛʽ ʝש ʤʘʥʳʟʜʳʩʳ, ʦʣ ʦץʳʪʫʜʳש 

ʘʢʪʠʚʠʟʘʮʠʷʩʳʥʜʘ ץʦʨʳʪʳʣʘʜʳ, װʣʢʝʥ ʢᴇʣʝʤʜʽ ʩʠʤʚʦʣʜʘʨʜʳ ʙʝʡʥʝʣʝʨʜʽ ײץʨʫסʘ 

ʤװʤʢʽʥʜʽʢ ʪʫʘʜʳ, ʦʣʘʨ ʢʦʥʩʧʝʢʪʽʥiש ʪʽʨʝʛʽ ʙʦʣʘʜʳ. 

 ʉʦʥʳʤʝʥ ץʘʪʘʨ ʦʣ ʙʝʡʥʝʣʝʨ ʘʥʠʤʘʮʠʷʣʳץ ʙʦʣʫʳ ʤװʤʢʽʥ, ʞʘʡ ʢʽʪʘʧʪʽ ײץʨסʘʥʜʘ 

ʦʥʜʘʡ ʤװʤʢʽʥʜʽʢ ʞʦפ.ץʦʟסʘʣʘʪʳʥ (ʘʥʠʤʘʮʠʷʣʳץ) ʙʝʡʥʝʣʝʨʜʽש ʙʘʨʣʳסʳ ʦץʫʰʳʥʳש 

ʞʘʥʳʥʜʘ ʪײʨʘץʪʳ çʪʽʨʽè ʦץʳʪʫʰʳ ʙʘʨ ʩʠʷץʪʳ ʝʣʝʩ ײץʨʳʣʘʜʳ, ʦץʳʧ-װʡʨʝʥʫ ʧʨʦʮʝʩʽʥʜʝ 

çʙʽʨʛʝ ʙʦʣʫè ʢʝʟʝשʽ ʧʘʡʜʘ ʙʦʣʘʜʳ, ʦʣ ʜʘ ʤʘʪʝʨʠʘʣʜʳ ʤʝשʛʝʨʫʜʽ ʦשʘʡʣʘʪʘʜʳ [11]. 

EBay ʞᴅʥʝ Amazon ʩʠʷץʪʳ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ᴇʨʢʝʥʜʝʫʽʤʝʥ 1990 

ʞʳʣʜʘʨʜʳש ʘʷסʳʥʜʘ ʢʝʟ-ʢʝʣʛʝʥ ʢʽʪʘʧʪʳ ʪʘʙʫסʘ ʞᴅʥʝ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʪʫʜʳ (ᴅʨʠʥʝ, ʪʝʛʽʥ 

ʝʤʝʩ). נʘʩʳʨʜʳש ʙʘʩʳʥʜʘ ʙʽʟʜʽ ץʘסʘʟ ʢʽʪʘʧʪʘʨ ʙʘʩʳʧ ץʘʣʜʳ. ʆʣʘʨ ʙʽʨ ʢʝʟʜʝʨʽ ʢʝʨʝʤʝʪ-

ʧʨʝʩʪʠʞʙʝʥ ʙʘʩʳʣסʘʥ ʞᴅʥʝ ץʳʤʙʘʪ ʙʳʣסʘʨʳʜʘʥ ʪʦץʳʣסʘʥ,  ʩʘʣʪʘʥʘʪʪʳ ʢʽʪʘʧʭʘʥʘʣʘʨ 

ʤʝʥ ץʦʥʘץ ʙᴇʣʤʝʣʝʨʜʽש ᴅʡʥʝʢʪʝʣʛʝʥ ʰʢʘʬʪʘʨʳʥʘ ʩʘʣʳʥסʘʥ, ʙʘʡʣʳץʪʳש ʢʫᴅʩʽ ʙʦʣʘ 

ʙʽʣʛʝʥ ץʘסʘʟ ʢʽʪʘʧʪʘʨ, ץʘʟʽʨ ʘʨʟʘʥ ʪʘʫʘʨסʘ ʘʡʥʘʣʜʳ. ʂʝʟ-ʢʝʣʛʝʥ ʙʫʢʠʥʠʩʪʽʢ ʜװʢʝʥʛʝ ʢʽʨʽʧ, 

ʩʽʟ ʢʽʪʘʧʪʘʨʜʳש  ʰʘש ʙʘʩץʘʥ ʩᴇʨʝʣʝʨʽʥ ʢᴇʨʝ ʘʣʘʩʳʟ, ᴅʨ ʦץʫʜʳ ײʥʘʪʘʪʳʥʜʘʨ װʰʽʥ ʙײʣ 

ᴅʨʠʥʝ ᴇʢʽʥʽʰʪʽ ʢᴇʨʽʥʽʩ [7]. 

1947 ʞʳʣʳ Samir Abdo-Hanna ɹʝʡʨʫʪʪʘ Librairie Samir ʞʘʩʘʡʜʳ, ʦʣ 2012ʞ  

ʬʨʘʥʮʫʟ ʤʝʢʪʝʧʪʝʨʽʥʝ ʘʨʥʘʣסʘʥ ʦץʫʣʳץʪʘʨ ʰʳסʘʨʫʤʝʥ ʘʡʥʘʣʳʩʘʪʳʥ ʝש ʪʘʥʳʤʘʣ 

ʵʣʝʢʪʨʦʥʜʳ ʙʘʩʧʘʣʘʨʜʳש ʙʽʨʽʥʝ ʘʡʥʘʣʜʳ.  

Casquette ɻ ʣʝʢʪʨʦʥʜʳ ʦץʫʣʳסʳ 2015 ʞʳʣʳ ʞʘʨʳץ ʢᴇʨʜʽ, ʘʚʪʦʨʣʘʨʳ Delphine 

N'Dion, DalilaOuali, MichelDani, Linda Imadrane ʙʦʣʜʳ. ʆץʫʣʳץ ʬʨʘʥʮʫʟ ʪʽʣʽʥ װʡʨʝʥʫʛʝ 

ʘʨʥʘʣסʘʥ ʞᴅʥʝ ɸ2 ʜʝשʛʝʡʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ʕʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳ6 ץ ʙᴇʣʽʤʥʝʥ ʪײʨʜʳ.  

Casquette ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳסʳʥʳש ʘץʧʘʨʘʪʪʳץ ʙʣʦʛʳʥʜʘ, ʣʝʢʩʠʢʘ ʪʘץʳʨʳʧʪʘʨʳ 

ʘץʳʣ-ʦʡ ʢʘʨʪʘʣʘʨʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʩʫʨʝʪ ʪװʨʽʥʜʝ ʪװʩʽʥʜʽʨʽʣʝʜʽ. ʃʝʢʩʠʢʘʥʳ ʥᴅʪʠʞʝʣʽ 

ʠʛʝʨʛʝʨʥʽʥ ʪʝʢʩʝʨʫ װʰʽʥ ᴅʨ ʙᴇʣʽʤʛʝ ʩᴇʟ ʪʽʨʢʝʩʪʝʨʽʥʽש ʧʨʝʟʝʥʪʘʮʠʷʣʘʨʳ 

ʞʘʩʘʣʘʜʳ.ʉʦʥʜʘʡ-ʘץ, ᴅʨ ʙᴇʣʽʤʛʝ ʩᴇʟʜʝʨʜʽץ שʦʣʜʘʥʳʣʫʳʥ ʩʫʨʝʪʪʝʫ ʤʘץʩʘʪʳʥʜʘ 

ʜʝʤʦʥʩʪʨʘʮʠʷʣʳץ ʤᴅʪʽʥ ײʩʳʥʳʣʘʜʳ. 

 ʄᴅʪʽʥʜʝʛʽ ʦץʫʰʳʣʘʨ ʙʽʣʤʝʡʪʽʥ ʙʝʡʪʘʥʳʩ ʩᴇʟʜʝʨ ʛʠʧʝʨʤᴅʪʽʥ ʘʨץʳʣʳ ʪװʩʽʥʜʽʨʤʝ 

ʞײʤʳʩʪʘʨʳʥ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʞʘʩʘʣʤʘסʘʥ.  ʆץʫʰʳʣʘʨסʘ ʪʝʦʨʠʷʣʳץ ʙᴇʣʽʤʥʝʥ ʘʣסʘʥ 

ʙʽʣʽʤʽʥ ʧʳʩʳץʪʘʫ ʤʘץʩʘʪʳʥ ʞʘʪʪʳסʫ ʙᴇʣʽʤʽʥʜʝ ʧʨʘʢʪʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ ʤʝʥ ʞʘʪʪʳסʫ 

ʪʘʧʩʳʨʤʘʣʘʨʳ ʙʝʨʽʣʝʜʽ [14]. 

ᴄʣʝʤʜʽʢ ץʦסʘʤʜʘʩʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʝ ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘʨʜʳ ʝʥʛʽʟʫʤʝʥ 

ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ʘʡʥʘʣʳʩʫʜʘ. ʄᴅʩʝʣʝʥ,  ʆשʪװʩʪʽʢ ʂʦʨʝʷ 2012 ʞʳʣʜʘʥ ʙʘʩʪʘʧ 

ʤסײʘʣʽʤʜʝʨʜʽ ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץʪʘʨʤʝʥ ʞᴅʥʝ ʙʘʩץʘ ʛʘʜʞʝʪʪʝʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ 

 ʩʪʽʢ ʂʦʨʝʷʜʘ ᴅʨ ʤʝʢʪʝʧ  ʙʝʣʛʽʣʽ ʙʽʨ ʧᴅʥʜʝʨ ʙʦʡʳʥʰʘװʪשʡʨʝʪʫʜʝ. 2015 ʞʳʣʳ ʆװ

ʵʣʝʢʪʨʦʥʜʳץ ʞᴅʥʝ ץʘסʘʟ ʦץʫʣʳץץʘ ʪʘשʜʘʫ ʞʘʩʘʫʳ ʢʝʨʝʢ ʝʜʽ, ʦʩʳ ץʘʙʳʣʜʘʥסʘʥ ʰʝʰʽʤʛʝ 

ʙʘʡʣʘʥʳʩʪʳ ץʘʟʽʨ ʙʘʣʘʣʘʨ ʙʽʨ ʧᴅʥ ʙʦʡʳʥʰʘ ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘʨ, ʙʘʩץʘʣʘʨʳ 

ʙʦʡʳʥʰʘ ʙʘʩʧʘ ʦץʫʣʳץʪʘʨʳ ʘʨץʳʣʳ ʙʽʣʽʤ ʘʣʫʜʘ. 

ɸפʐ-ʪʘ ʵʣʝʢʪʨʦʥʜʳ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʦץʫ ʤʘץʩʘʪʳʥʜʘסʳ 

ʛʘʜʞʝʪʪʝʨʛʝ ʝʥʛʽʟʫʛʝ ʘʨʥʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘ ʙʘʨ. ɸʚʩʪʨʘʣʠʷʜʘ, ױʣʳʙʨʠʪʘʥʠʷʜʘ 

ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץʪʘʨʤʝʥ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽ ʪʝʩʪʽʣʝʫ ʨʝʞʠʤʽʥʜʝ. 

 ʤʝʢʪʝʧ  שʫʰʳʥʳץʳ ʨᴇʣʽ ᴇʟʛʝʨʝʜʽ, ʜʝʤʝʢ, ʦסʘʤʜʘסʦץ שʘʟʽʨʛʽ ʟʘʤʘʥʜʘ ʤʝʢʪʝʧʪʽפ

ʙʽʣʽʤʽʥʝ ʜʝʛʝʥ ʢᴇʟץʘʨʘʩʳʥʳש ʜʘ ᴇʟʛʝʨʝ ʙʘʩʪʘסʘʥʳʥ ʘʡʪʘ ʢʝʪʫ ʢʝʨʝʢ. ʂᴇʧʪʝʛʝʥ 

ʦץʫʰʳʣʘʨʜʘ ʦץʫ ʫʘץʳʪʳʥ ץʳʩץʘʨʪʫסʘ ʜʝʛʝʥ ײʤʪʳʣʳʩ ʧʘʡʜʘ ʙʦʣʘʜʳ, ʙʽʣʽʤ ʙʝʨʫʜʽ 

ʢᴅʩʽʙʠʣʝʥʜʽʨʫ װʨʜʽʩʽ ʢװʰʝʡʝʜʽ, ʩʦʥʜʳץʪʘʥ ʤײʥʜʘʡ ʞʘסʜʘʡʣʘʨʜʘ ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץ 

ʧᴅʥʜʽ ᴇʟ ʙʝʪʽʥʰʝ ʟʝʨʪʪʝʫʛʝ ʞᴅʥʝ ʙʦʣʘʰʘץ ʤʘʤʘʥʜʳץץʘ ʜʘʡʳʥʜʳץץʘ ʘʨʥʘʣסʘʥ ʝש ʞʘץʩʳ 

ʥײʩץʘ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [15]. 

ʕʣʝʢʪʨʦʥʜʳ ʦץʫ ײץʨʘʣʜʘʨʳ ʦץʫʰʳʣʘʨʜʳש ʜʘʤʫʳʥʘ, ʽʟʜʝʥʽʩ ʞʘʩʘʫסʘ, 
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ʧʩʠʭʦʣʦʛʠʷʣʳץ ʜʘʤʫʳʥʘ ʢᴇʤʝʩʪʝʩʧʝʩʝ ʢʝʨʽ ᴅʩʝʨʽʥ ʪʠʛʽʟʙʝʡʜʽ. ʉʝʙʝʙʽ ʙʽʣʽʤ ʙʝʨʫ 

 ʙʽʣʽʤ ʙʝʨʫ שʫʰʳʥʳץʳ, ʘʜʘʤ ᴇʤʽʨʽʥʜʝʛʽ ʦʨʥʳ ᴇʟʛʝʨʜʽ, ʜʝʤʝʢ, ʦסʘʤʜʘסʦץ שʡʳʤʜʘʨʳʥʳײ

 ʘʨʘʩʳ ʜʘ ᴇʟʛʝʨʜʽ. ʄʝʢʪʝʧץʜʝʛʝʥ ʢᴇʟ (ʫ ʦʨʳʥʜʘʨʳʥʘץʳ ʦסʘʨסʤʝʢʪʝʧ, ʞʦ) ʡʳʤʜʘʨʳʥʘײ

 ʳʣʳץʨʣʽ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨ ʘʨװʘ ʙʽʣʽʤ ʙʝʨʫ ʙʘʨʳʩʳʥʜʘ ᴅʨʪסʫʰʳʣʘʨץʘʣʘʨʳʥʜʘ ʦסʘʙʳʨץ

ʢʦʤʤʫʥʦʢʘʙʝʣʴʜʽ, ʽʟʜʝʥʤʧʘʟ ʙʦʣʫסʘ װʡʨʝʪʝʜʽ.  

ʆʣʘʨ ʦץʫʰʳʣʘʨʜʳ, ʩʪʫʜʝʥʪʪʝʨʜʽ ʞʘשʘ ᴇʤʽʨʛʝ ʜʘʡʳʥʜʘʡʜʳ, ʧʩʠʭʦʣʦʛʠʷʣʳץ 

ʜʘʤʫʳʥʘ ʢᴇʤʝʢʪʝʩʝʜʽ, ʞʘשʘ ʦʨʪʘ ץʘʣʳʧʪʘʩʪʳʨʫʳʥʘ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ. ɹʘʣʘʥʳש 

ʽʟʜʝʥʽʤʧʘʟ ʙʦʣʫʳʥʘ, ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʞʝʢʝ ʦʨʳʥʜʘʡ ʘʣʫʳʥʘ ʙʽʨʜʝʥ-ʙʽʨ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʪʽʥ 

ʦץʫ ײץʨʘʣʳ ʦʣ ï ʵʣʝʢʪʨʦʥʜʳ ʢʽʪʘʧʪʘʨ. ʆʣʘʨ ʦʥʳ ʤʝʢʪʝʧ ʢʽʪʘʧʭʘʥʘʩʳʥʘʥ ʘʣʤʘʡ-ʘץ 

ʠʥʪʝʨʥʝʪ ʢᴇʟʜʝʨʽʥʝʥ ʞװʢʪʝʧ, ᴇʟʽʥʝ ʢʝʨʝʢ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʩʘץʪʘʡ ʘʣʘʜʳ.   

ʕʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץʪʘʨʜʳ ʰʳסʘʨʤʘʩ ʙײʨʳʥ ʦʣʘʨʜʳש ʦץʫʰʳסʘ ʧʘʡʜʘʩʳ ʤʝʥ ʟʠʷʥʳ 

ʟʝʨʪʪʝʣʜʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽ ʟʠʷʥʳʥʘʥ ʧʘʡʜʘʩʳ ʢᴇʧ ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʪʽ. ʕʣʝʢʪʨʦʥʜʳץ 

ʢʽʪʘʧ ʦץʫʰʳʣʘʨʜʳש ᴇʟʽʥʜʽʢ ʞײʤʳʩ ʞʘʩʘʫʳʥʘ, ʽʟʜʝʥʽʩ ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʫʽʥʝ װʣʢʝʥ 

ʤװʤʢʽʥʰʽʣʽʢ ʙʝʨʽʧ ʪײʨסʘʥʳʥ ʜᴅʣʝʣʜʽ. ʗסʥʠ, ʦץʫʰʳ ʙʽʨʥʝʰʝ ʧᴅʥ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʙʽʨ 

ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳסʘ ʞװʢʪʝʧ, ʧʘʨʘץ ʩʘʥʳ ʢᴇʧ, ʤץײʘʙʘʩʳ ץʘʣʳש ʢʽʪʘʧ ʦʨʳʥʳʥʘ ʘʣʳʧ 

ʞװʨʝ ʘʣʘʜʳ. ɹײʣ ᴅʨʠʥʝ ץʘסʘʟ ʢʽʪʘʧʪʘʨʜʳ ʦץʳʧ װʡʨʝʥʛʝʥ ʘסʘ ʙʫʳʥ ᴇʢʽʣʜʝʨʽʥʝ װʡʨʝʥʰʽʢʪʽ 

ʝʤʝʩ ʥᴅʨʩʝ ʙʦʣʫʳ ʤװʤʢʽʥ. ɹʽʨʘץ, ʟʘʤʘʥ ʪʘʣʘʙʳ ʦʩʳʥʜʘʡ.   
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ʊɽʍʅʆʃʆɻʀʗʃɸʈɼʓ פʆʃɼɸʅʋ 

 

ɸʤʘʥʛʝʣʜʽ ɸ.נ., ɹʝʣʛʠʙʘʝʚʘ ɼ.ʉ. 

                          (ɻʫʤʠʣʝʚ ʘʪʳʥʜʘϤʳ ɽʫʨʘʟʠʷ ϯʣʪʪʳϨ ʋʥʠʚʝʨʩʠʪʝʪʽ,ɸʩʪʘʥʘ Ϩ.) 

 

ʆץʳʪʫʜʘ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʞʘʨʘʪʳʣʳʩʪʘʥʫ 

 ,ʘʨʳʣʘʪʘ ʦʪʳʨʳʧסʘ, ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʞʦסʫʰʳʣʳʥ ʘʨʪʪʳʨʫסʳʟʳץ ʳʣʳʤʜʘʨʳʥʘ ʜʝʛʝʥס

ʙʽʣʽʢʪʽʣʽʢ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄʘץʘʣʘʜʘ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ʞʘשʘ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫʜʳש ʪװʨʣʽ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʝʩʢʝʨʝ ʢʝʣʝ, ץʘʟʽʨʛʽ 

ʫʘץʳʪʪʘ ʦʨʪʘ ʤʝʢʪʝʧʪʝʨʜʝ ʙʝʡʦʨʛʘʥʠʢʘʣʳץ ʭʠʤʠʷʥʳ ʦץʳʪʫʜʘ ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ 

ʧʨʘʢʪʠʢʘʣʳץ ʙʽʣʽʤʜʽ ʟʝʨʜʝʣʝʫʜʽש ʥʝʛʽʟʛʽ ᴅʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʜʝʨʽ ײʩʳʥʳʣסʘʥ. ɹʘʩʪʳ ʥʘʟʘʨ 

ʘץʧʘʨʘʪʪʳץ- ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʽʩ ʞװʟʽʥʜʝ ʙʽʣʽʤ ʙʝʨʫʜʝ ץʦʣʜʘʥʫסʘ 

ʘʫʜʘʨʳʣʘʜʳ. 

ɹʽʣʽʤ ʙʝʨʫ װʜʝʨʽʩʽʥʜʝ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʪʠʽʤʜʽ ʪװʨʜʝ ʧʘʡʜʘʣʘʥʫ ʟʘʤʘʥ 

ʪʘʣʘʙʳ. ʉʦʣ ʩʝʙʝʧʪʽ ץʘʟʽʨʛʽ ʪʘשʜʘ ʝʣʽʤʽʟʜʝ ʞʘשʘ ʙʽʣʽʤ ʙʝʨʫ װʨʜʽʩʽʥʽץ שʘʣʳʧʪʘʩʫʳ 

ʞװʨʛʽʟʽʣʫʜʝ. ʆץʫ ʧʨʦʮʝʩʽʥʜʝ ʞʘשʘ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʙʽʣʽʤ 

ʘʣʫʰʳʣʘʨʜʳ ץʳʟʳץʪʳʨʘ ʪᴅʨʙʠʝʣʝʧ ʙʽʣʽʤ ʙʝʨʫʛʝ, ʦʣʘʨʜʳש ʙʽʣʽʤ ʤʝʥ סʳʣʳʤסʘ ʜʝʛʝʥ 

 שʘʩʝʪʪʝʨʽʥʽץ ץʘʨʤʘʰʳʣʳסʩʽʧ, ʰʳװʘʨʘʡ ʜʘʤʠ ʪץ ʘ, ʦʜʘʥ ᴅʨʽסʣʰʳʥʳʩʳʥ  ʘʨʪʪʳʨʫײץ

ʘh ʳʣʫʳʥʘ ʢᴇʤʝʛʽʥ ʪʠʛʽʟʝʜʽ.  ɹʽʣʽʤ ʙʝʨʫʰʽʣʝʨʜʽש ʘʣʜʳʥʘ ץʦʡסʘʥ ʪʘʣʘʧʪʘʨʜʳש ʙʽʨʽ ï 

ʦץʳʪʫʜʳש ᴅʜʽʩ ï ʪᴅʩʽʣʜʝʨʽʥ ʞʝʪʽʣʜʽʨʝ ʦʪʳʨʳʧ, ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʤʝשʛʝʨʝ ʙʽʣʫ. 

ʆʩʳסʘʥ ʦʨʘʡ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש çɹʽʣʽʤ ʪʫʨʘʣʳè ɿʘשʳʥʜʘ çɹʽʣʽʤ ʙʝʨʫ 

ʞװʡʝʩʽʥʽש ʙʘʩʪʳ ʤʽʥʜʝʪʽ ï ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ ʙʦʡʳʥʜʘסʳ ײץʥʜʳʣʳץʪʘʨ, סʳʣʳʤ ʞʝʢʝ 

ʘʜʘʤʜʳ ʪײʣסʘ ʨʝʪʽʥʜʝ  ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʞᴅʥʝ ʢᴅʩʽʙʠ ʰʳשʜʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʙʽʣʽʤ ʤʝʥ 

ʪᴅʨʙʠʝ ʘʣʫ װʰʽʥ ץʘʞʝʪʪʽ ʞʘסʜʘʡʣʘʨ ʞʘʩʘʫ; ʦץʳʪʫ ʞᴅʥʝ ʪᴅʨʙʠʝ ʙʝʨʫʜʝʛʽ ʞʘשʘ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʝʥʛʽʟʫ, ʙʽʣʽʤ ʙʝʨʫʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ, ʭʘʣʳץʘʨʘʣʳס ץʘʣʘʤʜʳץ 

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞʝʣʽʣʝʨʛʝ ʰʳסʫè ʜʝʧ ʘʪʘʧ ʢᴇʨʩʝʪʽʣʛʝʥ [1]. 

ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʩʘʙʘץ ʪʘץʳʨʳʙʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʩʘʥ ʪװʨʣʽ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʨʝʪʪʝ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʙʽʣʽʤ ʙʝʨʫ 

ʧʨʦʮʝʩʽʥʝ ץʦʣʜʘʥʫסʘ ʘʥʘײסʨʣʳʤ ʪʠʽʤʜʽ, ʭʠʤʠʷ ʢʫʨʩʳʥʘ ʩʘʡ ʢʝʣʝʪʽʥ, ʢᴇʨʥʝʢʽ, ʪװʩʽʥʽʢʪʽ 

ʞᴅʥʝ ʝש ʙʘʩʪʳʩʳ ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʘץʳʨʳʧʪʘʨʜʳ ʪװʩʽʥʫʛʝ, ʜʘסʜʳʣʘʨʜʳ 

  .ʘʞʝʪץ ʦʩʫʳץ ʣʝʩװ ʘסʘʣʳʧʪʘʩʪʳʨʫץ

ʍʠʤʠʷʥʳ ʘʣסʘʰ ʙʘʩʪʘʧ  ʦץʳʧ װʡʨʝʥʫʰʽʣʝʨ ñʭʠʤʠʷʣʳץ ʟʘʪò, ñʘʪʦʤ-ʤʦʣʝʢʫʣʘʣʳץ 

ʽʣʽʤò ʩʝʢʽʣʜʽ סײʳʤʜʘʨʤʝʥ ʪʘʥʳʩʘ ʙʘʩʪʘʡʜʳ. ʂʝʡʽʥ ʢʝʣʝ ʨʝʘʢʮʠʷ ʪʝשʜʝʫʣʝʨʽʥ ʞʘʟʫ, 

ʪʦʪʳסʫ ï ʪʦʪʳץʩʳʟʜʘʥʫ ʨʝʘʢʮʠʷʩʳʥ ʞʘʟʫ, ʟʘʪʪʘʨʜʳש ᴅʨʝʢʝʪʪʝʩʫʽʥ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘ 

ʦʨʳʥʜʘʫ ʩʝʢʽʣʜʽ ʪʘʧʩʳʨʤʘʣʘʨ ʦʨʳʥ ʘʣʘʜʳ. ɸʣʘʡʜʘ, ᴇʟʽʤʽʟ ʙʽʣʝʪʽʥʜʝʡ ʢʝʡʙʽʨ 

ʤʝʢʪʝʧʪʝʨʜʝʛʽ ʧʨʦʙʣʝʤʘʣʘʨסʘ ʩᴅʡʢʝʩ, ʤʳʩʘʣʳ, ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩץʘ ץʘʞʝʪʪʽ 

ʨʝʘʢʪʠʚʪʝʨʜʽש, ʞʘʙʜʳץʪʘʨʜʳש ʙʦʣʤʘʫʳʥʘʥ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨʜʳ ʦʨʳʥʜʘʫ ʤװʤʢʽʥ 

ʝʤʝʩ ʙʦʣʳʧ ʞʘʪʘʜʳ. ɹײʣ ʞʘסʜʘʡʣʘʨ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʪʦʣʳץ ʪװʩʽʥʫʛʝ ʢʝʨʽ ᴅʩʝʨʽʥ 

ʪʠʛʽʟʽʧ ʞʘʪʘʜʳ.  ʉʦʥʜʘʡ ʫʘץʳʪʪʘʨʜʘ ʦץʫʰʳʣʘʨʤʝʥ ʚʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩ 

ʞʘʩʘסʘʥ ʜʘ ᴇʟ ʢᴇʤʝʛʽʥ ʙʝʨʝʜʽ. ɺʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩ ʙʘʨʳʩʳʥʜʘ ʪʝʭʥʠʢʘʣʳץ 

 ʘ ʙʦʣʘʜʳ. ɺʠʨʪʫʘʣʜʳסʳʣʳ ʦʨʳʥʜʘʫץʳ ʘʨʥʘʡʳ ʧʨʦʛʨʘʤʤʘ ʘʨסʳʣʘʨʜʘסʨʳʣײץ

ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ᴇʟ ʙʝʪʽʤʝʥ ʙʽʣʽʤ ʘʣʫʳʥʘ, ᴇʟʽʥʽש ʙʽʣʽʤ ʜᴅʨʝʞʝʩʽʥ 

ʪʝʢʩʝʨʫʛʝ, ʘʣʫʘʥ ʪװʨʣʽ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʜʽ ץʦʣʜʘʥʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ ʞᴅʥʝ ʝש ʙʘʩʪʳʩʳ 

ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘ ʘʫʤʘץʪʳץ ʰʝʢʪʝʫʜʽש ʙʦʣʤʘʫʳ װʣʢʝʥ ʤװʤʢʽʥʜʽʢ. ʆʩʳ ʘʨץʳʣʳ 

ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʳ ʙʽʨʥʝʰʝ ץʘʡʪʘʨʘ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. 

ʆץʫʰʳʣʘʨʜʳס שʳʣʳʤʠ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫʜʳש ʰʘʨʪʪʘʨʳʥʳש ʙʽʨʽ ʙײʣ, ץʘʨʘʧʘʡʳʤ 

ʥʝʤʝʩʝ ʢװʨʜʝʣʽ ʟʘʪʪʘʨʜʳץ שʘʩʠʝʪʪʝʨʽʥ ʩʠʧʘʪʪʘʡʪʳʥ ʪʘʣʜʘʫ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫ. ɼʝʛʝʥʤʝʥ, 
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ʤʝʢʪʝʧ ץʘʙʳʨסʘʩʳʥʜʘ ʦץʫʰʳʣʘʨסʘ ʪʘʧʩʳʨʤʘ ʨʝʪʽʥʜʝ ʟʘʪʪʘʨʜʳש ʩʘʧʘʣʳץ ʪʘʣʜʘʫʳ 

ʩʝʢʽʣʜʽ ʪʘʧʩʳʨʤʘ ʙʝʨʽʣʩʝ, ʙײʣ ʪʘʧʩʳʨʤʘʣʘʨ ʢᴇʙʽʥʝ ʤʝʢʪʝʧʪʝʨʜʝ ʪʝʢ ʪʝʦʨʠʷʣʳץ ʪװʨʜʝ  

ʪʘʣʜʘʥʳʧ ᴇʪʽʣʝʜʽ. ʄײʥʜʘʡ ʦץʳʪʫʜʳש ʞʝשʽʣʜʝʪʽʣʛʝʥ ʪᴅʩʽʣʽ ʦץʫʰʳʣʘʨʜʳש ʭʠʤʠʷʣʳץ 

ʧʨʦʮʝʩʪʝʨʜʽ ʪʝʨʝשʽʨʝʢ ʪװʩʽʥʫʛʝ, ʭʠʤʠʷ ʧᴅʥʽʥʝ ʜʝʛʝʥ ʪʘʥʳʤʜʳץ ץʳʟʳסʫʰʳʣʳסʳʥ 

ʘʨʪʪʳʨʫסʘ ʳץʧʘʣ ʝʪʧʝʡʜʽ. ɾʦסʘʨʳʜʘ ʘʪʘʧ ᴇʪʽʣʛʝʥ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʛʝ ʦץʫ ʧʨʦʮʝʩʽʥʝ 

ʦץʫ ʤʘʪʝʨʠʘʣʳ ʨʝʪʽʥʜʝ ʦץʫ ʥʳʩʘʥʳ ʤʝʥ ʤʘʟʤײʥʳʥ ᴇʟʛʝʨʪʽʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʜʘʥ ᴅʨʽ 

 ʦʣʜʘʥʫץ ʨʘʣʜʘʨʳʥײץ ʳʪʫץʦ ץʳʣʳʤʠ ʦʡʣʘʫʜʳ ʜʘʤʳʪʘ ʘʣʘʪʳʥʜʘʡ ʟʘʤʘʥʘʫʠ ʪʝʭʥʠʢʘʣʳס

ʢᴇʤʝʢʪʝʩʝ ʘʣʘʜʳ. 

ʊʝʭʥʠʢʘʣʳץ ʦץʳʪʫ ײץʨʘʣʜʘʨʳʥʳש ʤʘשʳʟʳ ʪʝʢ ʢᴇʨʥʝʢʽʣʽʢ ײץʨʘʣʤʝʥ 

ʰʝʢʪʝʣʤʝʡʜʽ.ʆʣʘʨ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫסʘ, ʦץʳʪʫʜʳש 

ʜʠʜʘʢʪʠʢʘʣʳץ ʤʘץʩʘʪ-ʤʽʥʜʝʪʪʝʨʽʥ ʞװʟʝʛʝ ʘʩʳʨʫסʘ, ʦץʫʰʳʣʘʨʜʳש ʭʠʤʠʷ ʧᴅʥʽʥʝ ʜʝʛʝʥ 

 ʩʫʛʝ ᴅʩʝʨʽʥ ʪʠʛʽʟʝʜʽ. ʍʠʤʠʷʥʳװʰʝʡʪʝ ʪװʫ ʧʨʦʮʝʩʪʝʨʽʥ ʢץʘ, ʦסʳʥ ʘʨʪʪʳʨʫסʫʰʳʣʳסʳʟʳץ

ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ, ʭʠʤʠʷʥʳס שʳʣʳʤ ʨʝʪʽʥʜʝʛʽ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ ʦץʳʪʫʜʳש ʝץ שʘʨʘʧʘʡʳʤ ײץʨʘʣʳ. ʄʳʩʘʣʳ, 

ʢʦʤʧʴʶʪʝʨʜʝʛʽ ʘʨʥʘʡʳ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ ʭʠʤʠʷʣʳץ ʧʨʦʮʝʩʪʝʨ ʤʝʥ 

ʨʝʘʢʮʠʷʣʘʨʜʳ, ʭʠʤʠʷʣʳײץ ץʙʳʣʳʩʪʘʨʜʳ, ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨʜʳ ʢᴇʨʥʝʢʽ ʪװʨʜʝ 

ʤʦʜʝʣʴʜʝʧ ʢᴇʨʩʝʪʫʛʝ, ʘʣʳʥסʘʥ ʙʽʣʽʤʜʽ ʙʘץʳʣʘʧ, ʙʘסʘʣʘʫסʘ װʣʢʝʥ װʣʝʩʽʥ ץʦʩʘʜʳ. ʂʝʡʙʽʨ 

ʭʠʤʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʽʩ ʞװʟʽʥʜʝ ʤʝʢʪʝʧ ʟʝʨʪʭʘʥʘʩʳʥʜʘ ʢᴇʨʩʝʪʫ ʤװʤʢʽʥ ʝʤʝʩ, ʜʝʛʝʥʤʝʥ 

ʦʣʘʨʜʳ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʨץʳʣʳ ʤʦʜʝʣʴʜʝʧ ʟʝʨʪʪʝʫ ʘʨץʳʣʳ 

ʵʢʩʧʝʨʠʤʝʥʪʪʝʨ ʞʘʩʘʧ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ. 

ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷ ʙʦʡʳʥʰʘ ʦץʳʪʫʜʳש ʝש ʢʝשʽʥʝʥ ʪʘʨʘסʘʥ ʞᴅʥʝ ʪʠʽʤʜʽ ᴅʜʽʩʽ ʙʦʣʳʧ 

ʠʥʪʝʨʙʝʣʩʝʥʜʽ ʦץʳʪʫ ᴅʜʽʩʽʥ ʘʡʪʘ ʢʝʪʫʛʝ ʙʦʣʘʜʳ. ʀʥʪʝʨʙʝʣʩʝʥʜʽ ʜʝʛʝʥʽʤʽʟ ï ᴅʣʜʝʢʽʤʤʝʥ 

ʙʝʣʩʝʥʜʽ ץʘʨʳʤ ï ץʘʪʳʥʘʩʪʘ ʙʦʣʫ, ʦʥʳʤʝʥ ʙʽʨʽʛʽʧ ᴅʨʝʢʝʪ ʝʪʫ.  ɸʣ ʠʥʝʪʙʝʣʩʝʥʜʽ ʦץʳʪʫ 

ʜʝʛʝʥʽʤʽʟ -  ᴇʟʘʨʘ ʙʽʨʣʝʩʽʧ ᴅʨʝʢʝʪ ʝʪʫʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʦץʳʪʫ ᴅʜʽʩʽ. ʀʥʪʝʨʙʝʣʩʝʥʜʽ ʦץʳʪʫ - 

ʙʽʣʽʤ ʙʝʨʫʰʽʥʽש ʪᴅʞʽʨʠʙʝʩʽ ʤʝʥ ʙʽʣʽʤ ʘʣʫʰʳʥʳש ʙʽʣʽʤ ʜʝשʛʝʡʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ. ʄײʥʜʘסʳ 

ʙʽʣʽʤ ʘʣʫʰʳʥʳש ʙʽʣʽʤ ʜʝשʛʝʡʽ ʜʝʛʝʥʽʤʽʟ ʦʣʘʨʜʳש ᴇʟ ʧʽʢʽʨʣʝʨʽ, ʩʘʙʘץץʘ ץʳʟʳסʫʰʳʣʳסʳ, 

ʢᴇʟץʘʨʘʩʪʘʨʳ ʤʝʥ ץʦʨʳʪʳʥʜʳʣʘʫʳ ʜʝʧ ʘʡʪʫʳʤʳʟסʘ ʙʦʣʘʜʳ. ʉʘʙʘץץʘ ץʘʪʳʩʫʰʳʣʘʨ ʙʽʨ-

ʙʽʨʽʤʝʥ ʙʽʣʽʤ ʪᴅʞʽʨʠʙʝʣʝʨʽʤʝʥ ʧʽʢʽʨʣʝʨʽʥ ʘʡʪʫ ʘʨץʳʣʳ ʙᴇʣʽʩʝʜʽ. 

ʀʥʪʝʨʙʝʣʩʝʥʜʽ ʦץʳʪʫʜʳש ʝש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʪʘʨʳ: 

- ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʙʽʣʽʤʛʝ ʜʝʛʝʥ ײץʰʪʘʨʣʳסʳʥ ʘʨʪʪʳʨʫ, ʦץʫסʘ ʜʝʛʝʥ 

 ;ʩʫ, ʜʘʨʳʥ ʤʝʥ ʜʝʨʙʝʩʪʽʛʽʥ ʘʨʪʪʳʨʫװʜʘʡ ʪשʘʙʽʣʝʪʪʝʨʽʥ ʰʳץ

- ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʫ; 

- ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳ ʽʟʜʝʥʽʩʢʝ װʡʨʝʪʫ; 

- ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʙʽʨ ʤʝʟʛʽʣʜʝ ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʩʝʟʽʥʝ ʦʪʳʨʳʧ, ʦץʳʪʫʜʳ 

ʪʦʣʳץץʘʥʜʳ ʘʡץʳʥʜʘʫ. 

  ʀʥʪʝʨʙʝʣʩʝʥʜʽ ʦץʳʪʫ ʘʣʜʳʥʘ ʙʽʨʥʝʰʝ ʤᴅʩʝʣʝʣʝʨʜʽ ץʦʡʳʧ, ʦʥʳ ʰʝʰʫʛʝ 

ʪʳʨʳʩʘʜʳ: 

- ʥʝʛʽʟʛʽ ʤʘʟʤײʥʳ: ʥʝ ʥᴅʨʩʝʛʝ װʡʨʝʪʫ ʢʝʨʝʢ? 

- ʥʝʛʽʟʛʽ  ᴅʜʽʩʪʝʤʝʩʽ: ץʘʣʘʡ ʙʽʣʽʤ ʙʝʨʫ ʞᴅʥʝ ץʘʣʘʡ ʙʽʣʽʤ ʘʣʫ ʢʝʨʝʢ? 

- ʥᴅʪʠʞʝ: ʙʽʣʽʤ ʘʣʫ ʘʨץʳʣʳ ץʘʥʜʘʡ ʥᴅʪʠʞʝʛʝ ץʦʣ ʞʝʪʢʽʟʫ ʢʝʨʝʢ? 

ʄײʥʜʘʡ ʘʣסʘ ץʦʡʳʣסʘʥ ʤᴅʩʝʣʝʣʝʨ ʥᴅʪʠʞʝʛʝ ʞʝʪʫ ʞʦʣʳʥʜʘסʳ ʪʠʽʤʜʽ ʞװʡʝ[2]. 

 

1 ʢʝʩʪʝ  ʀʥʪʝʨʙʝʣʩʝʥʜʽ oץʫ ʤʝʥ oץʳʪʫʜʳש ʥʝʛʽʟʛʽ ץʘסʠʜʘʣʘʨʳ ʤʝʥ ʤʘץʩʘʪʪʘʨʳ 

 

 ʩʘʪʪʘʨץʠʜʘʣʘʨ ʄʘסʘפ

ʆʨʪʘ ץʘʣʳʧʪʘʩʪʳʨʫ -ɹʽʣʽʤ ʘʣʫʰʳ ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʙʽʣʽʤ 

ʜʝשʛʝʡʽʥʽש ʥᴅʪʠʞʝʣʽ ʝʢʝʥʜʽʛʽʥ ʩʝʟʽʥʫ;  

ᴄʨʝʢʝʪ ʘʨץʳʣʳ װʡʨʝʪʫ/װʡʨʝʥʫ -ɹʽʣʽʤ ʘʣʫʰʳʣʘʨסʘ ʙʽʣʽʤʥʽש ᴇʟʽʥʜʽʢ ʽʩ-

ᴅʨʝʢʝʪʪʝʨ ʘʨץʳʣʳ סʘʥʘ ʪʠʽʤʜʽ ʪװʨʜʝ 
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ʤʝשʛʝʨʝʪʽʥʜʽʛʽʥ ʜᴅʣʝʣʜʝʫ; 

 ʡʨʝʥʫʰʽʣʝʨʜʽ ʙʝʣʩʝʥʜʽ ᴅʨʝʢʝʪʪʝʨʛʝת-

ʙʘʫʣʳʧ, ʦʣʘʨʜʳש ʙʽʣʽʤ ʠʛʝʨʫ ᴅʨʝʢʝʪʪʝʨʽʥ 

 ;ʡʳʤʜʘʩʪʳʨʫײ

ᴆʤʽʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʫ -תʡʨʝʪʫ ʤʝʥ װʡʨʝʥʫʜʽ ʧʨʘʢʪʠʢʘʣʳץ 

ᴅʨʝʢʝʪʪʝʨʛʝ ʥʝʛʽʟʜʝʫ, ʧᴅʥ ʤʝʥ ʪʘץʳʨʳʧʪʳ 

ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝ ʪʫʳʥʜʘʡʪʳʥ 

ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ ʜʝʧ ץʘʨʘʩʪʳʨʫ. 

ɼʝʨʙʝʩʪʽʢʢʝ ʙʘʫʣʫ -תʡʨʝʥʫʰʽʣʝʨʜʽש ʜʘʡʳʥ ʞʘʫʘʧʪʘʨʳʥ 

 ʘʥʳʩסʪʧʘʡ, ʦʣʘʨʜʳ ʦʡ ï ʪʦʣײʘʪ ʪסʘʥʘץ

ʘʨץʳʣʳ ᴇʟʽʥʜʽʢ ʧʽʢʽʨײץʨʘʩʪʳʨʫסʘ, 

ʧʨʦʙʣʝʤʘ ʰʝʰʫʜʝ ᴇʟʽʥʜʽʢ ʪײʨסʳʜʘʥ ʞʘʫʘʧ 

ʪʘʙʫסʘ ʳʥʪʘʣʘʥʜʳʨʫ (ʝʛʝʨ ʦץʫʰʳ ʞʘʫʘʧ 

ʙʝʨʝ ʘʣʤʘʩʘ, ʜײʨʳʩ ʞʘʫʘʧʪʳ ᴇʟʽ ʙʝʨʤʝʡ, 

ʦʥʳ ʙʘʩץʘ ʦץʫʰʳʣʘʨʜʳש ʪʘʙʫʳʥʘ ʳץʧʘʣ 

ʞʘʩʘʫ); 

 ץʡʨʝʥʫʰʽʣʝʨʜʝ ʩʳʥʠ ʞᴅʥʝ ʘʥʘʣʠʪʠʢʘʣʳת-
ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ 

(ʢװʤᴅʥʜʘʥʫ, ᴇʟʽʥʜʽʢ ʪװʩʽʥʽʢʢʝ ײʤʪʳʣʫ, 

ʘץʧʘʨʘʪʪʘʥ ᴅʨʪװʨʣʽ ʤʘסʳʥʘʥʳ ʢᴇʨʝ ʙʽʣʫ, 

ʜᴅʣʝʣʜʝʤʝ ʢʝʣʪʽʨʫ).  
 

ʀʥʪʝʨʙʝʣʩʝʥʜʽ ʦץʳʪʫʜʘ ʙʽʣʽʤ ʙʝʨʫʰʽʥʽש ʨᴇʣʽ ʢװʨʪ ᴇʟʛʝʨʝʜʽ, ʦʣ ʪʝʢ ʦץʳʪʫ ʧʨʦʮʝʩʽʥ 

ʨʝʪʪʝʧ, ʞʘʣʧʳ ײʡʳʤʜʘʩʪʳʨʘʜʳ, ʦʥʳש ʽʰʽʥʜʝ ʪʘʧʩʳʨʤʘʣʘʨ, ʩײʨʘץʪʘʨ, ʞʘʣʧʳ ʪʘʣץʳʣʘʫסʘ 

ʪʘץʳʨʳʧʪʘʨ ʜʘʡʳʥʜʘʧ, ʢʝשʝʩ ʧʝʥ ʙʘסʳʪ ʙʝʨʽʧ ʦʪʳʨʘʜʳ. ʀʥʪʝʨʙʝʣʩʝʥʜʽ ᴅʜʽʩʪʝʨʽ ï 

ʙʝʣʩʝʥʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫʜʳש ʝʨʝʢʰʝ ʪװʨʽ ʙʦʣʳʧ ʝʩʝʧʪʝʣʝʜʽ. ɯʩ-ʞװʟʽʥʜʝ ʙʘʨʣʳץ ʙʽʣʽʤ 

ʘʣʫʰʳʣʘʨ ʦץʫ ʧʨʦʮʝʩʽʥʝ ץʘʪʳʩʳʧ, ʙʽʣʛʝʥ ʙʽʣʽʤʜʝʨʽʤʝʥ ʙᴇʣʽʩʫ ʤװʤʢʽʥʜʽʛʽʥʝ ʠʝ ʙʦʣʘʜʳ. 

ʉʘʙʘץץʘ ץʘʪʳʩʫʰʳʣʘʨʜʳש ʙʘʨʣʳסʳ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʠʛʝʨʫʛʝ ᴇʟ װʣʝʩʽʥ ץʦʩʳʧ, ʠʜʝʷ 

ʘʣʤʘʩʪʳʨʘ ʘʣʘʜʳ. ɹײʣ ᴅʜʽʩ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʞʘשʘ ʙʽʣʽʤʜʽ ʠʛʝʨʫʛʝ סʘʥʘ ʝʤʝʩ, ᴅʨʙʽʨ 

ʙʽʣ̔ʤ ʘʣʫʰʳʥʳש ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʜʘסʜʳʩʳʥ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ: ᴇʟʛʝ ʙʽʣʽʤ 

ʘʣʫʰʳʣʘʨʜʳש ʧʽʢʽʨʽʥ ʪʳשʜʘʫ, ᴅʨʪװʨʣʽ ʢᴇʟץʘʨʘʩʪʘʨʜʳ ʙʘסʘʣʘʫ, ʧʽʢʽʨʪʘʣʘʩʪʘʨסʘ ץʘʪʳʩʫ, 

 ʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹʽʣʽʤ ʘʣʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘװʘ ʤסʘʙʳʣʜʘʫץ ʞʳʤʤʝʥ ʙʽʨʣʝʩʽʧ ʰʝʰʽʤײ
ʵʤʦʮʠʷʣʳץ ʙʘʡʣʘʥʳʩʪʘʨ ʦʨʥʘʪʫסʘ, ʪʦʧʧʝʥ ʙʽʨʽʛʝ ʞײʤʳʩ ʞʘʩʘʧ װʡʨʝʥʫʛʝ, ʽʰʽʥʘʨʘ 

ʪװʩʽʥʫʰʽʣʽʢ ʧʝʥ ᴇʟʽʥïᴇʟʽ ʞʝʪʽʣʜʽʨʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ [3].  

 

2 ʢʝʩʪʝ ʀʥʪʝʨʘʢʪʠʚʪʽ ʩʘʙʘץʪʳש ʥʝʛʽʟʛʽ ײץʨʳʣʳʤʳ 

 

ʉʘʙʘץʪʳש ʢʝʟʝשʽ ᴄʜʽʩʪʝʤʝʣʽʢ ʤʘץʩʘʪ 

ʄʦʪʠʚʘʮʠʷ ʄʝשʛʝʨʽʣʝʪʽʥ ʪʘץʳʨʳʧʪʳ ʠʛʝʨʫʛʝ 

  ʪʫʜʳʨʫ ץʫʰʳʣʳסʳʟʳץ

ʊʘץʳʨʳʧ ʧʝʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳ 

ʞʘʨʠʷʣʘʫ 

ɹʽʣʽʤ ʘʣʫʰʳʣʘʨסʘ ʩʘʙʘץ ʙʘʨʳʩʳʥʜʘ 

ʥᴅʪʠʞʝʛʝ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʙʘסʳʪʪʘʫ 

 ʫ ʧʨʦʮʝʩʽʤʝʥץʘʙʳʣʜʘʫ ɹʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳ ʦץ ʧʘʨʘʪʪʳץʘʞʝʪ ʘפ

ʪʘʥʳʩʪʳʨʫ. תʡ ʪʘʧʩʳʨʤʘʩʳʥ ʢᴇʨʩʝʪʫ.  

ʀʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘ ɸץʧʘʨʪʪʳ ʧʨʘʢʪʠʢʘʣʳץ ʪװʨʜʝ ʠʛʝʨʫ 

ʅᴅʪʠʞʝʣʝʨ ʉʘʙʘץ ʙʘʨʳʩʳʥ ʙʝʢʽʪʫ  
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ʀʥʪʝʨʙʝʣʩʝʥʜʽ ʦץʳʪʫ ʙʘʨʩʳʥʜʘ ʜᴅʩʪװʨʣʽ ʦץʳʪʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʙʽʣʽʤ 

ʘʣʫʰʳʣʘʨ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫʰʽʣʝʨ ʘʨʘʩʳʥʜʘסʳ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳש ᴇʟʛʝʨʛʝʥʜʽʛʽʥ ʙʘʡץʘʫסʘ 

ʙʦʣʘʜʳ. ɼᴅʣʽʨʝʢ ʘʡʪץʘʥʜʘ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʙʝʣʩʝʥʜʽʣʽʛʽ ʘʨʪʘʜʳ, ʘʣ ʤסײʘʣʽʤ ʪʝʢ 

ʙʘסʳʪʪʘʫʰʳ ץʳʟʤʝʪʽʥ ʘʪץʘʨʘʜʳ. ʀʥʪʝʨʙʝʣʩʝʥʜʽ ᴅʜʽʩʪʝʨ ᴅʤʙʝʙʘʧ ʙʦʣʳʧ 

ʝʩʝʧʪʝʣʛʝʥʜʽʢʪʝʥ, ʢʝʟ ʢʝʣʛʝʥ ʩʘʙʘץ ʙʘʨʳʩʳʥʘ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. ʀʥʪʝʨʙʝʣʩʝʥʜʽ ʦץʳʪʫ 

ᴅʜʽʩʽʥ ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ץʦʣʜʘʥʫ ʜᴅʩʪװʨʣʽ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʤʝʥ ץʦʣ ʞʝʪʢʽʟʝ ʘʣʤʘʡʪʳʥ 

ʥᴅʪʠʞʝʣʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʫʽʤʽʟʛʝ ʙʦʣʘʜʳ. ʉʘʙʘץ ʙʘʨʳʩʳʥʜʘ ʜʠʜʘʢʪʠʢʘʣʳץ ʦʡʳʥʜʘʨ 

ʘʨץʳʣʳ ʪʘץʳʨʳʧʪʳ ʪװʩʽʥʜʽʨʫʛʝ, ᴇʪʢʝʥ ʪʘץʳʨʳʧʪʘʨʜʳ ץʘʡʪʘʣʘʧ ʢʝʪʫʛʝ, ʧʳʩʳץʪʘʫסʘ, 

ʪʘʧʩʳʨʤʘ ʙʝʨʫ ʙʘʨʳʩʳʥʜʘ ʜʘ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ʆʡʳʥ ʪװʨʽʥʜʝ ᴇʪʢʽʟʽʣʛʝʥ ʪʘץʳʨʳʧʪʘʨ 

ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʦʡ ï ᴇʨʽʩʽʥ ʜʘʤʳʪʳʧ, ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥ ʞʝʪʽʣʜʽʨʫʤʝʥ ץʘʪʘʨ, ᴇʪʽʣʛʝʥ 

ʪʘץʳʨʳʧʪʘʨʜʳ ʪʦʣʳץ ʤʝשʛʝʨʫʛʝ װʣʢʝʥ װʣʝʩʽʥ ץʦʩʘʜʳ. ʆʡʳʥ ʪʘץʳʨʳʧ ʤʘʟʤײʥʳʥʘ ʩʘʡ  

ʞװʨʛʽʟʽʣʛʝʥ  ʞʘסʜʘʡʜʘ סʘʥʘ ᴇʟ ʥᴅʪʠʞʝʣʝʨʽʥ ʙʝʨʝʜʽ(3 ʢʝʩʪʝ). ʄʳʩʘʣ ʨʝʪʽʥʜʝ  çʂװʪʽʣʝʪʽʥ 
ʥᴅʪʠʞʝè ʩʠʷץʪʳ ʠʥʪʝʨʘʢʪʠʚʪʽ ʦץʳʪʫ ᴅʜʽʩʽʥ ץʦʣʜʘʥʫʜʳ ʘʡʪʫסʘ ʙʦʣʘʜʳ. ɹײʣ ᴅʜʽʩ ʩʘʙʘץʪʳש 

ʙʘʩʳʥʜʘ ʦץʫʰʳʣʘʨʤʝʥ ʙʽʨʛʝ ʜʠʜʘʢʪʠʢʘʣʳץ ʤʘץʩʘʪʪʘʨʜʳ ʘʥʳץʪʘʫ ʙʘʨʳʩʳʥʜʘ 

 ʫʰʳʣʘʨʜʳץʳʨʳʧʧʝʥ ʦץʪʽʣʝʪʽʥ ʥᴅʪʠʞʝè ʩᴇʟʽ ʞʘʟʳʣʳʧ, ʪʘװʘ çʂסʪʘץʦʣʜʘʥʳʣʘʜʳ. ʊʘץ

ʪʘʥʳʩʪʳʨסʘʥʥʘʥ ʢʝʡʽʥ, ʘʡʪʳʣסʘʥ ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ ʥʝ ʢװʪʝʪʽʥʜʝʨʽ ʩײʨʘʣʘʜʳ. ʉʘʙʘץ 

ʙʘʩʳʥʜʘ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ ʥʝ ʙʽʣʛʽʩʽ ʢʝʣʝʪʽʥʜʝʨʽʥ, ʙʽʣʛʝʥ 

ʤᴅʣʽʤʝʪʪʝʨʽʥ ʦʨʪʘסʘ ʩʘʣʫ ʩײʨʘʣʘʜʳ. ʊʘץʪʘסʘ ʦץʫʰʳʣʘʨʜʳש ʢװʪʝʪʽʥ ʥᴅʪʠʞʝʣʝʨʽʥ ʞʘʟʳʧ, 

ʩʘʙʘץʪʳש ʥʘץʪʳ ʜʠʜʘʢʪʠʢʘʣʳץ ʤʘץʩʘʪʪʘʨʳʤʝʥ ʪʘʥʳʩʪʳʨʳʧ, ʩʘʙʘץʪʘʥ ʢװʪʽʣʝʪʽʥ 

ʥᴅʪʠʞʝʥʽ ʘʡץʳʥʜʘʫ ʙʘʨʳʩʳʥʜʘ ʦʣʘʨʜʳש ʢᴇʟץʘʨʘʩʪʘʨʳ, ץʘʣʘʫʣʘʨʳ, ʤʘץʩʘʪʪʘʨʳ ʜʘ 

ʝʩʢʝʨʽʣʛʝʥʽ ʭʘʙʘʨʣʘʥʘʜʳ. çʂװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʥʽè ץʦʣʜʘʥʫ ʘʨץʳʣʳ, ʩʘʙʘץʪʳש ʪʘץʳʨʳʙʳ 

ʙʦʡʳʥʰʘ ʦץʫʰʳʣʘʨʜʳ ʥʝ ץʳʟʳץʪʳʨʘʪʳʥʳʥ; ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ ʦץʫʰʳʥʳש ʘʣʘסʘʰץʳ 

ʢᴇʟץʘʨʘʩʳʥ; ʦץʫʰʳʣʘʨʜʳש ʤװʤʢʽʥʜʽʢʪʝʨʽ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ ʘʣʳʧ, ʩʘʙʘץ ʙʘʨʳʩʳʥʜʘ 

 שʫʰʳʣʘʨʜʳץʰʽʥ ʦװ  ʦʣ ʞʝʪʢʽʟʫץ ʪʽʣʛʝʥʜʽʢʪʝʨʽʥ ʙʽʣʫ; ʥᴅʪʠʞʝʛʝװʪʘʨ ʢץʠʳʥʜʳץ ʘʥʜʘʡץ

ʞʘʫʘʧʢʝʨʰʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʙʦʣʘʜʳ[4]. 

 

5 ʢʝʩʪʝ    ʀʥʪʝʨʘʢʪʠʚʪʽ ᴅʜʽʩʪʝʨʜʽ ʩʘʙʘץʪʘ ץʦʣʜʘʥʫ ʢʝʟʝשʜʝʨʽ 

ʂʝʟʝשʜʝʨ פʦʣʜʘʥʫסʘ ʪʠʽʤʜʽ ʪᴅʩʽʣʜʝʨ 

ɯ-ʢʝʟʝש 

 ʪʳ ʘʨʪʪʳʨʫץʫʰʳʣʳסʳʟʳפ

ʆʡ-ץʦʟסʘʫ, ʙʦʣʞʘʫ, ʢʣʘʩʪʝʨʣʝʨ, ʦשʘʡ 

ʞᴅʥʝ ץʠʳʥ ʩײʨʘץʪʘʨ ʢʝʩʪʝʩʽ, ʞײʧʪʘʩʳʧ 

ʧʽʢʽʨʣʝʩʫ, װʣʢʝʥ ʱʝשʙʝʨ, װʰ ʩײʨʘץ, ʝʨʢʽʥ 

ʞʘʟʙʘ, ʜᴇשʛʝʣʝʢ װʩʪʝʣ, װʰ ץʘʜʘʤʜʳ 

ʩײʭʙʘʪ, ʪʦʧʪʳץ ʟʝʨʪʪʝʫ, ɺʝʥʥ 

ʜʠʘʛʨʘʤʤʘʩʳ. 

ɯɯ-ʢʝʟʝש 

ɹʽʣʽʤ ʘʣʫ 

ʥʝʤʝʩʝ 

ʄʘסʳʥʘʥʳ ʘʰʫ 

ʆʡ-ץʦʟסʘʫ, ʛʨʘʬʠʢʘʣʳץ ʦʨʛʘʥʘʡʟʝʨʣʝʨ, 

ʙʦʣʞʘʫ, ʢʣʘʩʩʪʝʨʣʝʨ, ʦשʘʡ ʞᴅʥʝ ץʠʳʥ 

ʩײʨʘץʪʘʨ ʢʝʩʪʝʩʽ, ʞײʧʪʘʩʳʧ ʦʡʣʘʥʫ, 

ʧʽʢʽʨʣʝʩʫ, ʢʝש ʘʫץʳʤʜʳ ʣʝʢʮʠʷ, ʩײʨʘץ ץʶ, 

ʙʽʨʽʥ-ʙʽʨʽ ʦץʳʪʫ, INSERT, ɾʠʛʩʦ, ɾʠʛʩʦ-

2, ʪʦʧʪʳץ ʟʝʨʪʪʝʫ.  

ɯɯɯ-ʢʝʟʝש 

ʆʡ-ʪʦʣסʘʥʳʩ  

ʥʝʤʝʩʝ 

 ʦʨʳʪʳʥʜʳʣʘʫפ

ʆʡ-ץʦʟסʘʫ, ʙʦʣʞʘʫ, ʢʣʘʩʩʪʝʨʣʝʨ, ʦשʘʡ 

ʞᴅʥʝ ץʠʳʥ ʩײʨʘץʪʘʨ ʢʝʩʪʝʩʽ, ʞײʧʪʘʩʳʧ 

ʧʽʢʽʨʣʝʩʫ, ʝʨʢʽʥ ʞʘʟʫ, ʜᴇשʛʝʣʝʢ װʩʪʝʣ, װʰ 

 ʭʙʘʪ, ʧʽʢʽʨʪʘʣʘʩʪʘʨ (ʪʦʨʣʳײʘʜʘʤʜʳ ʩץ

ʪʘʣץʳʣʘʫ, ʘʢʘʜʝʤʠʷʣʳץ ʜʘʫ-ʜʘʤʘʡ, 

ʙײʨʳʰʪʘʨ), ʪʦʧʪʳץ ʟʝʨʪʪʝʫ, ʵʩʩʝ, װʣʢʝʥ 

ʰʝשʙʝʨ, ʘʢʚʘʨʠʫʤ, ʙʝʩʪʘʨʤʘץ, 

ʞʝשʽʣʜʝʪʽʣʛʝʥ ʘʥʳץʪʘʤʘ/ʪװʩʽʥʜʽʨʤʝ, ʢʦʯ 

ʱʝשʙʝʨ. 
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ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ᴅʩʢʝ ʘʩʳʨʫ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש 

ʟʠʷʪʢʝʨʣʽʢ, ʰʳסʘʨʤʘʰʳʣʳץ ʜʘʤʫʳʥʳש ʘʣסʳ ʰʘʨʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʽʣʽʤ 

ʘʣʫʰʳʣʘʨʜʳש ʪʝʢ ʜʘʡʳʥ ʘץʧʘʨʘʪʧʝʥ סʘʥʘ ʞײʤʳʩ ʞʘʩʘʫʳ, ʦʣʘʨʜʳש ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥ, 

ʟʠʷʪʢʝʨʣʽʢ ץʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʫסʘ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʙʝʡʜʽ. ʆʣʘʨסʘ ʜᴅʩʪװʨʣʽ ʝʤʝʩ ʩײʨʘץʪʘʨʜʳש 

 ʛʝʡʽʥ ʪᴇʤʝʥʜʝʪʝʜʽ. ɹʽʣʽʤʜʽ ʠʥʪʝʛʨʘʮʠʷʣʘʫ ʙʘʨʳʩʳʥʜʘ ʙʽʣʽʤשʜʝ שʦʡʳʣʫʳ ʞʘʫʘʧʪʘʨʜʳץ

ʘʣʫʰʳʣʘʨ ʞʘשʘ ʙʽʣʽʤ ʰʳשʳʥʘ ʞʝʪʝ ʘʣʘʨ ʝʤʝʩ.  

ɾʘשʘ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤסײʘʣʽʤʥʽש ʢᴅʩʽʙʠ ʜᴅʨʝʞʝʩʽʥ ʞʘשʘʣʘʫʰʳ 

ʞᴅʥʝ ʘʣסʘ ץʦʡʳʣסʘʥ ʥᴅʪʠʞʝʛʝ ץʦʣ ʞʝʪʢʽʟʫʛʝ  ʙʘסʳʪʪʘʣסʘʥ ʞʠʳʥʪʳץʪʘʨ. ʄסײʘʣʽʤʥʝʥ 

ʦץʳʪʫʜʳש ʞʘשʘ ᴅʜʽʩ ï ʪᴅʩʽʣʽʥ ʤʝשʛʝʨʽʧ ʞʝʪʢʽʟʫʛʝ װʣʢʝʥ ʽʟʜʝʥʽʩ, ʘʣ ʙʽʣʽʤ ʘʣʫʰʳʜʘʥ 

 ʘ ʪʝʭʥʦʣʦʛʠʷ ʤʝʥשʡʝʣʽ ʽʟʜʝʥʽʩʪʽ ʪʘʣʘʧ ʝʪʝʪʽʥ ʞʘװʘʞʝʪ ʝʪʝʜʽ.  ʂʝʟ ʢʝʣʛʝʥ ʞץ ʣʢʝʥ ʪʘʣʘʧװ

ʞʘשʘ ʙʽʣʽʤʥʽש ᴇʟʽʤʽʟʛʝ ʜʝ, ʝʣʽʤʽʟʛʝ ʜʝ ᴅʢʝʣʝʨ ʧʘʡʜʘʩʳ ʦʨʘʩʘʥ ʟʦʨ.  

 

ᴄʜʝʙʠʝʪʪʝʨ: 

 2020 שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפʘʫʣʳʩʳ.çץ שʳʥʳסʇʨʝʟʠʜʝʥʪʽ ɾʘʨʣʳ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ .1

ʞʳʣסʘ ʜʝʡʽʥʛʽ ʩʪʨʘʪʝʛʠʷʣʳץ ʜʘʤʫ ʞʦʩʧʘʨʳè:2013 ʞʳʣʜʳץ 8 שʘשʪʘʨ ʢװʥʽ ץʘʙʳʣʜʘʥʜʳ, ˉ464. 

2. ʐʘʪʝʢʦʚ ɾ., ʀʩʘʝʚ ʉ. ʂʝʣʝʰʝʢʪʝ ʞʦסʘʨסʳ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʳש ʢʝʡʙʽʨ ʤᴅʩʝʣʝʣʝʨʽ // ɯʟʜʝʥʽʩ. - 1999. - 

ˉ 9. - 37ʙ. 

3. ʄʫʟʘʝʚʘ ɿ. ʄ. ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʧʨʝʧʦʜʘʚʘʥʠʷ ʭʠʤʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʦʣʝ // ʀʥʥʦʚʘʮʠʦʥʥʳʝ 
ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ. -  2015. - ˉ2. - ʉ. 20-24.  

5. ɻʘʣʴʙʳʭ ʁ. ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʰʢʦʣʴʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ 

ʦʙʫʯʝʥʠʠ ʭʠʤʠʠ // ʇʨʦʙʣʝʤʳ ʦʙʫʯʝʥʠʷ ʭʠʤʠʠ ʚ ʰʢʦʣʘʭ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥ. ï 2014. - ˉ 2. -  ʉ. 138ï

147. 

6. ʄʫʟʘʝʚʘ ɿ. ʄ. ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʧʨʝʧʦʜʘʚʘʥʠʷ ʭʠʤʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʦʣʝ // ʀʥʥʦʚʘʮʠʦʥʥʳʝ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ. -  2015. - ˉ2. - ʉ. 20-24 
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ɸʫʙʘʢʠʨʦʚʘ ɻ.ɹ., ɸʢʘʥʦʚʘ ʄ.ɼ., ᴄʜʽʣ פ.ɽ. 

(ʄ. ϧʦʟʳʙʘʝʚ ʘʪʳʥʜʘϤʳ ʉϧʋ)   

 

ɹײʣ ʤʘץʘʣʘʤʳʟʜʘ ʦʨʪʘ ʤʝʢʪʝʧ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ʩʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʭʠʤʠʷ ʩʘʙʘץʪʘʨʳʥʜʘ ץʦʣʜʘʥʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʘʡץʳʥʜʘʡʪʳʥ ʩʘʙʘץ 

ʞʦʩʧʘʨʣʘʨʳʥ ץʘʨʘʩʪʳʨʘʤʳʟ. 

ʇʝʜʘʛʦʛʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝ ᴇʪʫ ʙʘʨʳʩʳʥʜʘ ʩʳʥ  ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳ  

ʦʨʪʘ ʤʝʢʪʝʧʪʽ9 ש ʩʳʥʳʙʳʥʜʘ ʭʠʤʠʷ ʧᴅʥʽʥ ʦץʳʪʫ ʢʝʟʽʥʜʝ ץʦʣʜʘʥʳʣʜʳ.  

ʉʘʙʘץʪʳש ʪʘץʳʨʳʙʳ: çɻʘʣʦʛʝʥʜʝʨè.  ʄסײʘʣʽʤ ʞʘשʘ ʤʘʪʝʨʠʘʣʜʳ ʪװʩʽʥʜʽʨʫʜʽש 

ʘʣʜʳʥʜʘ çʄʝʥ ʢʽʤʤʽʥ?è ʘʪʪʳ ʞײʤʙʘץʪʘʨʜʳ ʰʝʰʫ ʘʨץʳʣʳ ʩʘʙʘץʪʳש ʪʘץʳʨʳʙʳʥ ʘʰʫסʘ 

ʦץʫʰʳʣʘʨʜʳ ʳʥʪʘʣʘʥʜʳʨʫʜʳ ʽʩʢʝ ʘʩʳʨʘʤʳʟ.  

çײפʧʠʷʣʘʨʳʤ ʭʠʤʠʢʪʝʨʜʽש ʙᴅʨʽʥʝ ʘʷʥ, ʪʘʙʘ ʘʣʩʘש ï ץʘʩʠʝʪʽʤʜʽ ʝʪʝʤ ʙʘʷʥè ʜʝʧ, 

ʞײʤʙʘץʪʘʨʳʤʜʳ ץʦʷ ʙʘʩʪʘʡʤʳʥ. 

1. ʄʝʥʽ 1811 ʞʳʣʳ ʬʨʘʥʮʫʟ ʬʘʙʨʠʢʘʥʪʳ ʭʠʤʠʢ-ʪʝʭʥʦʣʦʛ ɹʝʨʥʝʨ ʂʫʨʪʫʘ ʘʰʪʳ. 

ɸʪʳʤ ʛʨʝʢʰʝ ʢװʣʛʽʥ, ץʘʨʘ-ʢᴇʢ ʜʝʛʝʥ ʤʘסʳʥʘ ʙʝʨʝʜʽ. ʊʝשʽʟʜʝ ï çʦʨʤʘʥ ʞʘʧʳʨʘסʳè ʜʝʧ 

ʘʪʘʣʘʪʳʥ ʣʘʤʠʥʘʨʠʷ ʙʘʣʜʳʨʳʥʳײץ שʨʘʤʳʥʜʘ 0,1-0,6% ʢʝʟʜʝʩʝʤʽʥ. ɸסʟʘʜʘ ʤʝʥ 

ʞʝʪʽʩʧʝʩʝʤ, ʟʦʙ ʘʫʨʫʳʥʘ ʰʘʣʜʳסʘʩʳʟʜʘʨ. (ʁʦʜ). 

ʄסײʘʣʽʤ: çʀʷ, ʙײʣ ʞײʤʙʘץʪʳש ʰʝʰʫʽ ʡʦʜ ʙʦʣʘʜʳ. ʁʦʜ ï  VII ʪʦʧʪʳש ʥʝʛʽʟʛʽ 

ʪʦʧʰʘʩʳʥʜʘסʳ ʵʣʝʤʝʥʪè. ʂʝʣʝʩʽ ʞײʤʙʘץ: 
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2. ʄʝʥ ï ʙװʣʜʽʨʛʽʰ ʵʣʝʤʝʥʪʧʽʥ, ץ.ʞ. ʩʦʣסʳʥ ʩʘʨʳ ʪװʩʪʽ ʙʝʡʤʝʪʘʣʣ ʙʦʣʘʤʳʥ. ᴆʪʢʽʨ 

ʠʽʩʽʤ ʙʘʨ  ʫʣʳ ʛʘʟʙʳʥ. פʦʩʳʣʳʩʪʘʨʳʤʜʘ ɯ ʚʘʣʝʥʪʪʽʤʽʥ, ᴇʪʝ ʙʝʣʩʝʥʜʽʤʽʥ. פʘʣʳʧʪʳ 

ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʢᴇʧʪʝʛʝʥ ʵʣʝʤʝʥʪʪʝʨʤʝʥ ᴅʨʝʢʝʪʪʝʩʝʤʽʥ. ʄʝʥʽʤʝʥ ʞʘʥʘʩץʘʥ ʢʝʟʜʝ ʥʘʪʨʠʡ, 

ʢʘʣʴʮʠʡ, ʢʨʝʤʥʠʡ, ʢװʢʽʨʪ, ʬʦʩʬʦʨ ʞʘʥʘʜʳ, ʘʣ ʩʫ ʘʡʳʨʳʣʘʜʳ. ɸʫʳʟ ʩʫʜʘ ʤʝʥ 

ʞʝʪʽʩʧʝʩʝʤ, ʪʽʩʪʝʨʽשʽʟ ʘʫʳʨʘʪʳʥ ʙʦʣʘʜʳ. (ʌʪʦʨ). 

ʄסײʘʣʽʤ: çɹײʣ ʞײʤʙʘץʪʳש ʰʝʰʫʽ ʬʪʦʨ ʙʦʣʘʜʳ. ʌʪʦʨ ʜʘ ï  VII ʪʦʧʪʳש ʥʝʛʽʟʛʽ 

ʪʦʧʰʘʩʳʥʜʘסʳ ʵʣʝʤʝʥʪè. ʂʝʣʝʩʽ ʞײʤʙʘץ: 

3. ʄʝʥʽ 1826 ʞʳʣʳ ʬʨʘʥʮʫʟ סʘʣʳʤʳ ɾ. ɹʘʣʘʨ ʘʰʪʳ. ʀʽʩʽʤ ʩʘʩʳץ ʙʦʣסʘʥʜʳץʪʘʥ, 

ʤʝʥʝʥ ʙᴅʨʽ ץʘʰʘʜʳ. ʄʝʥ ץ.ʞ. ᴇʪʢʽʨ ʠʽʩʪʽ, ץʳʟʳʣ-ץʦשʳʨ ʪװʩʪʽ ʘʫʳʨ ʩײʡʳץʪʳץʧʳʥ, ʘʫʘʜʘ 

ʪʝʟ ʙʫʣʘʥʳʧ, ʩʘʨʳ-ץʦשʳʨ ʙʽסʘ ʘʡʥʘʣʘʤʳʥ. (ɹʨʦʤ). 

 ʄסײʘʣʽʤ: çɹײʣ ʞײʤʙʘץʪʳש ʰʝʰʫʽ ï ʙʨʦʤ. ɹʨʦʤ ʜʘ ï  VII ʪʦʧʪʳש ʥʝʛʽʟʛʽ 

ʪʦʧʰʘʩʳʥʜʘסʳ ʵʣʝʤʝʥʪ. ʗסʥʠ, ʙװʛʽʥʛʽ ʩʘʙʘץʪʳש ʪʘץʳʨʳʙʳ ï  VII ʪʦʧʪʳש ʥʝʛʽʟʛʽ 

ʪʦʧʰʘʩʳʥʳש ʵʣʝʤʝʥʪʪʝʨʽ. ɽʥʜʝʰʝ, ʙװʛʽʥʛʽ ʩʘʙʘסʳʤʳʟʜʳש ʪʘץʳʨʳʙʳ  ï çɻʘʣʦʛʝʥʜʝʨè. 

ɾʘשʘ ʤʘʪʝʨʠʘʣʜʳ ʪװʩʽʥʜʽʨʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨסʘ ʤᴅʪʽʥʤʝʥ ʞײʤʳʩ ʙʝʨʽʣʝʜʽ, 

ʦʜʘʥ ʩʦש ʦץʫʰʳʣʘʨ ʤᴅʪʽʥʜʽ çɹʦʨʪ ʢװʥʜʝʣʽʛʽè ʪᴅʩʽʣʽ ʙʦʡʳʥʰʘ ʪʘʣʜʘʡʜʳ. ʆץʫʰʳʣʘʨ 

ʤᴅʪʽʥʤʝʥ ʞײʤʳʩ ʽʩʪʝʡ ʦʪʳʨʳʧ,   ʤᴅʪʽʥʥʽש ʤʘʟʤײʥʳʥʘ ʩʳʥʠ ʢᴇʟץʘʨʘʩʧʝʥ ʪʘʣʜʘʫ 

ʞʘʩʘʡʜʳ. ɸʣʜʳʥ ʘʣʘ ʙʝʨʽʣʛʝʥ  ʧʘʨʘץʰʘʣʘʨסʘ ᴇʟ ʪʘʣʜʘʫʣʘʨʳʥ ʞʘʟʘʜʳ (ʂʝʩʪʝ 1):   

 

ɹײʣ ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ ʤʘסʘʥ ʥʝ ʙʝʣʛʽʣʽ ʝʜʽ?  

ʄʝʥ ʥʝ ʙʽʣʝʤʽʥ? 

ʄᴅʪʽʥʥʝʥ ץʘʥʜʘʡ ʞʘשʘʣʳץʪʘʨ ʙʽʣʜʽʤ? 

  

 

ʂʝʩʪʝ 1 ï ɹʦʨʪ ʢװʥʜʝʣʽʛʽ ʪᴅʩʽʣʽʥʽץ שʦʣʜʘʥʳʣʫʳ. 

 

ʆץʫʰʳʣʘʨʜʳש ʩʘʙʘץʪʘʥ ʘʣסʘʥ ʙʽʣʽʤʽʥ ʙʝʢʽʪʫ ʤʘץʩʘʪʳʥʜʘ çʊʘʙʳʩ ʘסʘʰʳè 

ʪᴅʩʽʣʽʤʝʥ ʨʝʬʣʝʢʩʠʷ ʞʘʩʘʣʜʳ: ʦץʫʰʳʣʘʨ ʪװʨʣʽ-ʪװʩʪʽ ʘʣʤʘʣʘʨʜʳ ʘסʘʰץʘ ʽʣʝʜʽ (ʉʫʨʝʪ 1). 

 ʥʘʜʳ. ʊʘʧʩʳʨʤʘʣʘʨʜʳ ᴇʟʽʤײ ʘʥסʪʳ ʙʦʣʜʳ. ʄʘץʳʟʳץ ᴇʪʝ ץʳʟʳʣ ʘʣʤʘ ï ʉʘʙʘפ

ʦʨʳʥʜʘʜʳʤ.  

ʉʘʨʳ ʘʣʤʘ ï ʄʘסʘʥ ʩʘʙʘײ ץʥʘʜʳ, ʙʽʨʘץ ʘʟʜʘʧ ץʘʪʝʣʝʨ ʞʽʙʝʨʜʽʤ.ʄʘסʘʥ ʤסײʘʣʽʤ ʤʝʥ 

ʦץʫʰʳʣʘʨ ʢᴇʤʝʢʪʝʩʪʽ.  

ɾʘʩʳʣ ʘʣʤʘ ï ʄʘסʘʥ ʩʘʙʘץ ץʳʟʳץʩʳʟ ʙʦʣʜʳ.  ʄʝʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʤʘʜʳʤ. 

 
 

ʉʫʨʝʪ 1 ï çʊʘʙʳʩ ʘסʘʰʳè ʪᴅʩʽʣʽʥʽץ שʦʣʜʘʥʳʣʫʳ. 

  

çVɸ ʪʦʙʳʥʳש ʵʣʝʤʝʥʪʪʝʨʽ. ɸʟʦʪè  ʪʘץʳʨʳʙʳʥʜʘ ʩʘʙʘץ ʞװʨʛʽʟʛʝʥʜʝ, ʩʘʙʘץʪʳש ʦʨʪʘ 

ʢʝʟʝשʽʥʜʝ çɹʦʣʞʘʫè ᴅʜʽʩʽʥ ץʦʣʜʘʥʜʳץ.  ɹײʣ ᴅʜʽʩʪʽש ʤʘץʩʘʪʳ ï ʦץʠסʘʥʳש ʤʘʟʤײʥʳ 
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ʘʨץʳʣʳ ʙʘʣʘʥʳ ץʠʷʣʜʘʪʫ, ʦʡʥʘʪʫ, ʩʳʥʠ ʢᴇʟץʘʨʘʩʳʥ ʜʘʤʳʪʫ, ʧʨʦʙʣʝʤʘʣʳץ ʤᴅʩʝʣʝ 

ʪʫסʳʟʫ. çɹʦʣʞʘʫè ᴅʜʽʩʽʥʜʝʛʽ ʩʳʥʠ ʩײʨʘץ: çɸʟʦʪ ʪʘʙʠסʘʪʪʘ (ʥʝʛʽʟʽʥʝʥ, ʘʪʤʦʩʬʝʨʘʜʘ) ʢᴇʧ 

ʤᴇʣʰʝʨʜʝ ʢʝʟʜʝʩʢʝʥʽʤʝʥ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ᴇʥʽʤʜʝʨʽʥʽש, ᴇʩʽʤʜʽʢʪʝʨʜʽש ʘʟʦʪ 

ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʥʝ ײʰʳʨʘʡʪʳʥʳ, ʩʦʥʜʳץʪʘʥ ʥʘʰʘʨ ᴇʥʽʤ ʙʝʨʝʪʽʥ ʩʝʙʝʙʽ ʥʝʜʝ?è. ɾʘשʘ 

ʪʘץʳʨʳʧʪʳ ʙʝʢʽʪʫ ʢʝʟʝשʽʥʜʝ  çɼײʨʳʩ-ʙײʨʳʩè ʪᴅʩʽʣʽʥ ʥᴅʪʠʞʝʣʽ ʪװʨʜʝ ץʦʣʜʘʫסʘ ʙʦʣʘʜʳ. 

ʆʥʜʘ ʢʝʩʪʝ ʪװʨʽʥʜʝ ʪײʞʳʨʳʤʜʘʨ ʙʝʨʽʣʝʜʽ ʜʝ, ʦץʫʰʳʣʘʨ ʜײʨʳʩ ʙʦʣʩʘ ï ç+è, ʙײʨʳʩ 

ʪײʞʳʨʳʤ ʙʦʣʩʘ ï çïè ʪʘשʙʘʩʳʥ ץʦʷʜʳ (ʂʝʩʪʝ 2).  

 

ʊײʞʳʨʳʤʜʘʨ çɼײʨʳʩè ʥʝʤʝʩʝ 

çʙײʨʳʩè 

ɸʟʦʪ ʤʦʣʝʢʫʣʘʩʳʥʜʘ ʝʢʽ ʭʠʤʠʷʣʳץ ʙʘʡʣʘʥʳʩ ʙʘʨ.  

ʂᴅʜʽʤʛʽ ʞʘסʜʘʡʜʘ ʘʟʦʪ ʪʝʢ ץʘʥʘ ʣʠʪʠʡʤʝʥ ᴅʨʝʢʝʪʪʝʩʽʧ, 

Li 3N ʪװʟʝʜʽ. 

 

ɸʟʦʪ ʵʣʝʢʪʨʪʝʨʽʩʪʽʣʽʛʽ ʙʦʡʳʥʰʘ ʬʪʦʨ ʤʝʥ ʦʪʪʝʛʽʥʝʥ ʢʝʡʽʥ 

3-ʦʨʳʥʜʘ. 

 

ɸʟʦʪ ʘʡʥʘʣʳʤʳ ʙʝʩ ʧʨʦʮʝʩʩ ʥᴅʪʠʞʝʩʽʥʜʝ ʞװʟʝʛʝ ʘʩʘʜʳ.  

 ʘʥʜʘ ʥʝʤʝʩʝ ʵʣʝʢʪʨ ʨʘʟʨʷʜʳʤʝʥ ᴅʩʝʨ ʝʪʢʝʥʜʝסʳʟʜʳʨפ

ʢᴇʧʪʝʛʝʥ ʟʘʪʪʘʨʤʝʥ ʨʝʘʢʮʠʷʣʘʩʘʜʳ, ᴅʜʝʪʪʝ 

ʪʦʪʳץʩʳʟʜʘʥʜʳʨסʳʰ ץʘʩʠʝʪ ʢᴇʨʩʝʪʝʜʽ. 

 

ɹʦʨ ʥʠʪʨʠʜʽ  - ɺN ʘʣʤʘʟʜʘʥ ʜʘ ץʘʪʪʳ 20 ʟʘʪʪʳײץ שʨʘʤʳʥʘ 

ʢʽʨʝʜʽ. 

 

 
ʂʝʩʪʝ 2ï çɼײʨʳʩ-ʙײʨʳʩè ᴅʜʽʩʽʥʝ ʘʨʥʘʣסʘʥ ʪʘʧʩʳʨʤʘ. 

ʉʘʙʘץʪʳש ʩʦʥʳʥʜʘ ʦץʫʰʳʣʘʨסʘ ʩʠʥʢʚʝʡʥ ʞʘʟʜʳʨʘʤʳʟ.  

ʊʘʧʩʳʨʤʘ: çɸʟʦʪè ʪʘץʳʨʳʙʳ ʙʦʡʳʥʰʘ ʩʠʥʢʚʝʡʥ ʞʘʟʳשʜʘʨ.  

ʉʠʥʢʚʝʡʥʜʽ ʞʘʟʫ װʣʛʽʩʽ ʙʝʨʽʣʝʜʽ: 

1. ɹʽʨ ʟʘʪ ʝʩʽʤ. 

2. ɽʢʽ ʩʳʥ ʝʩʽʤ. 

ת .3  hʝʪʽʩʪʽʢ. 

4. ʊʘץʳʨʳʧץʘ ʙʘʡʣʘʥʳʩʪʳ ʩᴇʡʣʝʤ. 

5. ʉʠʥʦʥʠʤ.  

ʉʘʙʘץʪʳש ʪʘץʳʨʳʙʳ: çɸʤʤʠʘʢè 

 
 

ʉʫʨʝʪ 2 ï çʂʦʥʚʝʨʪ-ʩײʨʘץè ᴅʜʽʩʽʥʜʝ ץʦʡʳʣסʘʥ ʩײʨʘץʪʘʨ. 
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ɹײʣ ʪʘץʳʨʳʧʪʳ ʪװʩʽʥʜʽʨʫ ʙʘʨʳʩʳʥʜʘ çʂʦʥʚʝʨʪ-ʩײʨʘץè ᴅʜʽʩʽʥ ʪʠʽʤʜʽ ץʦʣʜʘʥʫסʘ 

ʙʦʣʘʜʳ ʞᴅʥʝ ʩʘʙʘץʪʘ ץʦʣʜʘʥʫ ʦץʫʰʳʣʘʨʜʳ ʦʡʣʘʥʫסʘ, ʪʘʣʜʘʫסʘ ʞʝʪʝʣʝʡʜʽ. ɹײʣ ᴅʜʽʩ 

ʩʘʙʘץʪʳש ʦʨʪʘ ʢʝʟʝשʽʥʜʝ ץʦʣʜʘʥʜʳʣʜʳ. 

ʉʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʘʷʩʳʥʜʘ ʭʠʤʠʷ ʩʘʙʘץʪʘʨʳʥʜʘ ʪʠʽʤʜʽ 

 .ʙʽʨʽ ï çɺʝʥʥ-ʜʠʘʛʨʘʤʤʘʩʳè ᴅʜʽʩʽ שʳʪʫ ᴅʜʽʩʪʝʨʽʥʽץʦʣʜʘʥʳʣʘʪʳʥ ʦץ

ɹײʣ ᴅʜʽʩʪʽש ʤʘץʩʘʪʳ ï ʦץʫʰʳʣʘʨʜʳ  ʟʘʪʪʘʨ ʤʝʥ ײץʙʳʣʳʩʪʘʨʜʳ, ץʘʩʠʝʪʪʝʨʜʽ, 

ʙʝʣʛʽʣʝʨʜʽ ᴇʟ ʘʨʘ ʩʘʣʳʩʪʳʨʫסʘ, ʧʘʡʳʤʜʘʫסʘ װʡʨʝʪʫ. ʅᴅʪʠʞʝʩʽʥʜʝ   ʦץʫʰʳʣʘʨʜʳש 

ʦʡʣʘʨʳ ʪʦʣʳסʳʧ, ʩʘʣʳʩʪʳʨʫ ʩʠʷץʪʳ ʢװʨʜʝʣʽ ʦʧʝʨʘʮʠʷ ʞװʟʝʛʝ ʘʩʘʜʳ. ɹײʣ ᴅʜʽʩʪʽ 

ʩʘʙʘץʪʳש ʦʨʪʘסשʳ ʢʝʟʝשʽʥʜʝ ץʦʣʜʘʥסʘʥʜʘ ʞʘץʩʳ ʥᴅʪʠʞʝʛʝ ץʦʣ ʞʝʪʢʽʟʽʣʝʜʽ. 

ʊʘʧʩʳʨʤʘ: ɺʝʥʥ ʜʠʛʨʘʤʤʘʩʳʥ ʪʦʣʪʳʨʳשʜʘʨ. 

 

 
 

ʉʫʨʝʪ 3 ï çɺʝʥʥ-ʜʠʘʛʨʘʤʤʘè ᴅʜʽʩʽʥʝ ʪʘʧʩʳʨʤʘ. 

 

çʊʦʧʪʘʩʪʳʨʫè ᴅʜʽʩʽ. ɹײʣ ᴅʜʽʩʪʽש ʤʘץʩʘʪʳ ï ʦʡʜʳ ʞʠʥʘץʪʘʫ, ʤʠ ץʳʨʪʳʩʳʥʜʘ 

ʩᴅʫʣʝʣʝʥʛʝʥ ʦʡʣʘʨʜʳ ʪʦʧʪʘʩʪʳʨʫ, ʘʩʩʦʩʘʮʠʷʣʘʫ. ɹʽʟ ʙײʣ ᴅʜʽʩʪʽ ʞʘשʘ ʤʘʪʝʨʠʘʣʜʳ 

ʪװʩʽʥʜʽʨʫ ʙʦʡʳʥʰʘ ʪʦʧʪʳץ ʞײʤʳʩʪʘ ʧʘʡʜʘʣʘʥʜʳץ. ʊʘʧʩʳʨʤʘ. ɹʝʨʽʣʛʝʥ ʪײʞʳʨʳʤʜʘʨʜʳ 

ʢʝʩʪʝʛʝ ʪʦʣʪʳʨʳשʜʘʨ:  

 
 

ʉʫʨʝʪ 4 ï çʊʦʧʪʘʩʪʳʨʫè ᴅʜʽʩʽʥʜʝ ʙʝʨʽʣʛʝʥ ʪʘʧʩʳʨʤʘ. 

 

ʉʘʙʘץʪʳש ʪʘץʳʨʳʙʳ: ɸʜʘʤ ʦʨʛʘʥʠʟʤʽʥʽש ʭʠʤʠʷʣʳײץ ץʨʘʤʳ. ʄʘʢʨʦ- ʞᴅʥʝ 

ʤʠʢʨʦʵʣʝʤʝʥʪʪʝʨ. 

INSERT-ᴅʜʽʩʽ çʊװʨʪʽʧ ʘʣʫ ʞװʡʝʩʽè ᴅʜʽʩʽʥ  ʤᴅʪʽʥʤʝʥ ʞײʤʳʩ ʢʝʟʽʥʜʝ ʦʨʳʥʜʘסʘʥ 

ʞᴇʥ. ɹײʣ ᴅʜʽʩʪʽ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʤᴅʪʽʥʥʽש ʪʘʣʜʘʥʫסʘ ʳסשʘʡʣʳ, ʙʘʣʘʥʳש ʪװʩʽʥʽʛʽʥʝ ʣʘʡʳץ, 

ʞʝʪʝ ʤʝשʛʝʨʝ ʘʣʘʪʳʥʜʘʡ ʙʽʨʥʝʰʝ ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʣʫʳ ʢʝʨʝʢ. ʆץʫʰʳ ʤᴅʪʽʥʜʽ ʦץʫ ʢʝʟʽʥʜʝ 
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ʙʽʨʥʝʰʝ ʙʝʣʛʽʣʝʨ ץʦʡʳʧ ʦʪʳʨʘʜʳ. ɹײʣ ᴅʜʽʩ ï ʦץʳסʘʥʳʥ ʩʘʥʘʣʳ ʪװʩʽʥʫʛʝ, ᴇʟ ʦʡʳʥ 

ʙʘʩʰʳʣʳץץʘ ʘʣʫסʘ, ʦʡʳʥ ʙʽʣʜʽʨʫʛʝ װʡʨʝʪʝʪʽʥ ײʪʳʤʜʳ ᴅʜʽʩ. ʆץʫʰʳʣʘʨ ʙʽʣʛʝʥʜʝʨʽʥ 

ʘʥʳץʪʘʧ, ʙʽʣʤʝʡʪʽʥʜʝʨʽʥ ʩײʨʘʫסʘ ᴅʟʽʨʣʝʥʝʜʽ. ɹײʣ ᴅʨʝʢʝʪ ʘʨץʳʣʳ ʞʘשʘʥʳ ʪװʩʽʥʫ װʰʽʥ 

ʙײʨʳʥסʳ ʙʽʣʝʪʽʥʜʝʨʽʤʝʥ ʞʘשʘ ʤʘʪʝʨʠʘʣʜʳ ʙʘʡʣʘʥʳʩʪʳʨʫסʘ ʜʘסʜʳʣʘʥʘʜʳ. ʂʝʩʪʝ 

ʪʦʣʪʳʨʳʣʘʜʳ (ʂʝʩʪʝ 3).  

 

 

ç+è ç͂è ç-è ç?è 

    

 
ʂʝʩʪʝ 3 ï çʊװʨʪʽʧ ʘʣʫ ʞװʡʝʩʽè ᴅʜʽʩʽʥʝ ʪʘʧʩʳʨʤʘ. 

 

ʂʝʩʪʝʜʝʛʽ ʙʝʣʛʽʣʝʨ ʦץʫʰʳʣʘʨסʘ ʪװʩʽʥʜʽʨʽʣʛʝʥ: ç+è   ï  ʞʘשʘʣʳץ; ç῀è   ï ʢʝʣʽʩʝʤʽʥ; 

ç-è ï ʢʝʣʽʩʧʝʡʤʽʥ; ç?è   ï ʪװʩʽʥʙʝʜʽʤ. 

çʊʽʨʝʢ ʩᴇʟʜʝʨ ʩʪʨʘʪʝʛʠʷʩʳè ʜʘ ï  ʩʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳʤʝʥ 

ʦץʳʪʫʜʘסʳ ʪʠʽʤʜʽ ʪᴅʩʽʣʜʝʨʜʽש ʙʽʨʽ.  ɹײʣ ʪᴅʩʽʣʜʝ  ʤסײʘʣʽʤ ʦץʫʰʳʣʘʨסʘ ʪʽʨʝʢ ʩᴇʟʜʝʨ 

ʙʝʨʝʜʽ ʜʝ, ʦץʫʰʳʣʘʨ ʦʣʘʨ ʘʨץʳʣʳ ʤᴅʪʽʥ ײץʨʘʩʪʳʨʘʜʳ.  ʄᴅʪʽʥʥʽײץ שʨʘʩʪʳʨʫסʘ  ʤᴅʥ 

ʙʝʨʫʛʝ ʤסײʘʣʽʤ ʥʘʟʘʨ ʘʫʜʘʨʘʜʳ. ʄᴅʪʽʥ ײץʨʘʩʪʳʨʫ ʢʝʟʽʥʜʝ ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫ ʽʩʢʝ 

 .ʳʣʜʘʩʘʜʳץʧʪʘ, ʪʦʧʪʘ ʘײʫʰʳʣʘʨ  ʞץʥʳ ʙʦʡʳʥʰʘ ʦײʤʘʟʤ שʛʽʤʝʥʽשʦʩʳʣʘʜʳ. ᴄץ

ʆץʫʰʳʥʳש ʩᴇʟʜʽʢ ץʦʨʳ, ʪʽʣʽ, ץʠʷʣʳ ʜʘʤʠʜʳ. ɹײʣ ᴅʜʽʩ ʤʘʟʤײʥʜʘʤʘ ʞᴅʥʝ ʰʳסʘʨʤʘ 

ʞʘʟʫסʘ ʞʘץʩʳ ʜʘʡʳʥʜʳץ, ʷסʥʠ ʧᴅʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʪʳ ʜʘ ʢᴇʨʩʝʪʝʜʽ. 

ʊʘʧʩʳʨʤʘ. ɹʝʨʽʣʛʝʥ ʪʽʨʝʢ ʩᴇʟʜʝʨʜʝʥ ʩᴇʡʣʝʤ ײץʨʘשʜʘʨ. ʊʽʨʝʢ ʩᴇʟʜʝʨ: ʪʘʨʤʘץʪʘʣסʘʥ, 

ʢʘʣʴʮʠʡ, 12 ʤʛ, ʢᴇʤʽʨʪʝʢ, 98%, ʪʽʟʙʝʢʪʝʨ, ʪʝʤʽʨ, ʘסʟʘ.  

 

 
 

ɼʠʘʛʨʘʤʤʘ 1 ï 9 ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש  ʉʊʆ ʪʝʭʥʦʣʦʛʠʷʩʳ ץʦʣʜʘʥʳʣʤʘסʘʥ ʞᴅʥʝ 

 .ʫ ʩʘʧʘʩʳץʳ ʦסʘʥ ʩʳʥʳʧʪʘʨʜʘסʦʣʜʘʥʳʣץ

 

 ʳʩʳʥʘʥ ʦʡʣʘʫèסʨײʘʣʘʤʳʟʜʘ çʉʳʥ ʪץʣ ʤʘײʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʙʽʟ ʙפ

ʪʝʭʥʦʣʦʛʠʷʩʳ ʙʦʡʳʥʰʘ ʩʪʫʜʝʥʪʪʝʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝ ᴇʪʫ ʢʝʟʝשʽʥʜʝ ʭʠʤʠʷ 

ʩʘʙʘץʪʘʨʳʥʜʘ ʢᴇʧ ʧʘʡʜʘʣʘʥסʘʥ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʜʽש ʢʝʡʙʽʨʝʫʣʝʨʽʥ ץʘʨʘʩʪʳʨʜʳץ. 
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ʅᴅʪʠʞʝʩʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ʧᴅʥʛʝ ץʳʟʳסʫʰʳʣʳסʳ, ʦʡʣʘʫ ץʘʙʽʣʝʪʪʝʨʽ, ʩʘʙʘװ ץʣʛʝʨʽʤʜʝʨʽ 

ʘʨʪʘʪʳʥʳʥʘ ʢᴇʟ ʞʝʪʢʽʟʽʣʜʽ (ɼʠʘʛʨʘʤʤʘ 1).  ʄʳʩʘʣʳ, ʩʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʳʧ,  ʩʘʙʘץ ʞװʨʛʽʟʽʣʛʝʥ ʩʳʥʳʧʪʘ (9 çɹè ʩʳʥʳʙʳ) ʙʽʣʽʤ 

ʥᴅʪʠʞʝʣʝʨʽʥ ʪʝʢʩʝʨʫ ʞײʤʳʩʪʘʨʳʥʜʘ ʦץʫʰʳʣʘʨ ʞʘץʩʳ ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʢʝʥʽʥ 

ʜʠʘʛʨʘʤʤʘʜʘʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ:  ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʩʳʥʳʧʪʘ ʙʽʣʽʤ ʩʘʧʘʩʳʥʳ50% ש -ʜʘʥ 80% 

  ץʘʜʳץʘʥʳʥ ʙʘʡסʘʨʳʣʘסʘ ʞʦס-
 

ᴄʜʝʙʠʝʪʪʝʨ:  

1. ɹʘʭʘʨʝʚʘ ʉ. ʈʘʟʚʠʪʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʯʝʨʝʟ ʯʪʝʥʠʝ ʠ ʧʠʩʴʤʦ. ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ. 

ʅʦʚʦʩʠʙʠʨʩʢ: ʅʦʚʦʩʠʙ. ʠʥ-ʪ ʧʦʚ. ʢʚʘʣ. ʠ ʧʝʨʝʧʦʜʛʦʪ. ʨʘʙʦʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʥʠʷ. 2005. ï  ɺʳʧ. 2. 94 c. 

2. ʉʘʨʙʘʩʦʚʘ פ. ʀʥʥʦʚʘʮʠʷʣʳץ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ: ʦץʫ ײץʨʘʣʳ. ɸʣʤʘʪʳ. ï 2016. ï 176 ʙ. 

3. ʄץײʘʪʘʝʚ ɸ.ɸ. פʘʟʘץʩʪʘʥ ʠʥʥʦʚʘʮʠʷʣʳץ ʤʝʢʪʝʧʪʝʨʽʥʜʝ ץʦʩʳʤʰʘ ʙʽʣʽʤ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʥʝʛʽʟʽʥʜʝ 
ʩʘʨʘʣʘʫʜʳש ʜʘʤʫʳ (1992ï2005 ʞ.ʞ.): ʧʝʜ. סʳʣ. ʢʘʥʜ. ʜʠʩ. ï פʘʨʘסʘʥʜʳ, 2007. ï 160 ʙ. 

 

 

ʋɼʂ 372.854 

ʈɸɹʆʏɸʗ ʊɽʊʈɸɼʔ ʂɸʂ ʉʈɽɼʉʊɺʆ ɼʃʗ ʉɸʄʆʉʊʆʗʊɽʃʔʅʆʁ 

ʆʊʈɸɹʆʊʂʀ ʀ ɿɸʂʈɽʇʃɽʅʀʗ ʇʈʆʁɼɽʅʅʆɻʆ ʄɸʊɽʈʀɸʃɸ ʅɸ ʋʈʆʂɸʍ 

ʍʀʄʀʀ ɺ 8 ʂʃɸʉʉɽ  

 

ɹʘʡʢʘʜʘʤʦʚʘ ɸ. ʄ., ɹʝʛʝʥʦʚʘ ɹ.ɽ., ʆʩʪʘʬʝʡʯʫʢ ʅ.ɺ. 

(ʉʂʋ ʠʤ.ʄ.ʂʦʟʳʙʘʝʚʘ) 

 

ʆʨʛʘʥʠʟʘʮʠʷ ʟʘʢʨʝʧʣʝʥʠʷ ʪʝʢʫʱʠʭ ʟʥʘʥʠʡ ʧʦ ʭʠʤʠʠ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʝʸ 

ʠʟʫʯʝʥʠʷ ï ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʙʘʟʳ. ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ, ʙʝʟ ʥʘʣʠʯʠʷ ʫ ʰʢʦʣʴʥʠʢʦʚ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʜʘʣʴʥʝʡʰʝʝ 

ʦʩʚʦʝʥʠʝ ʢʫʨʩʘ ʙʫʜʝʪ ʥʝʚʦʟʤʦʞʥʦ [1]. ʏʝʤ ʠʥʪʝʨʝʩʝʥ ʚʦʩʴʤʦʡ ʢʣʘʩʩ ʩ ʤʝʪʦʜʠʯʝʩʢʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ, ʠ ʯʝʤ ʠʟʫʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʨʝʜʤʝʪʘ ʠʤʝʥʥʦ ʥʘ ʵʪʦʡ ʩʪʫʧʝʥʠ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʤ? ɺ 8 ʢʣʘʩʩʝ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʝʜʴʤʦʛʦ, ʢʦʪʦʨʳʡ ʚʩʸ-ʪʘʢʠ 

ʙʦʣʴʰʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʧʝʜʝʚʪʠʯʝʩʢʠʡ ʢʫʨʩ) ʥʘʯʠʥʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ʂ ʧʨʠʤʝʨʫ, ʚ ʢʫʨʩʝ ʬʠʟʠʢʠ ʫʞʝ ʥʘʯʠʥʘʷ 

ʩ 7 ʢʣʘʩʩʘ ʚʚʦʜʠʪʩʷ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʥʷʪʠʡ ʠʟ ʦʩʥʦʚʥʳʭ ʝʸ ʨʘʟʜʝʣʦʚ. ʇʨʠ 

ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʮʝʩʩʦʚ. 

ʐʢʦʣʴʥʘʷ ʭʠʤʠʷ ʞʝ ʥʘʯʠʥʘʝʪ ʦʧʝʨʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʝʩʣʠ 

ʛʦʚʦʨʠʪʴ ʦ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʩʪʨʦʛʠʭ ʧʦʥʷʪʠʷʭ ʠ ʦʧʨʝʜʝʣʝʥʠʷʭ, ʥʝ ʨʘʥʴʰʝ 8 ʢʣʘʩʩʘ [2]. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʦʯʝʥʴ ʚʘʞʥʦ ʛʨʘʤʦʪʥʦ ʨʘʙʦʪʘʪʴ ʩ ʟʘʢʨʝʧʣʝʥʠʝʤ 

ʠʟʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʏʝʤ ʨʘʩʧʦʣʘʛʘʝʪ ʫʯʠʪʝʣʴ ʚ ʙʘʟʦʚʦʤ ʢʦʤʧʣʝʢʪʝ? ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʰʢʦʣ ʵʪʦ ʪʦʣʴʢʦ 

ʫʯʝʙʥʠʢ, ʠ ʚʦʟʤʦʞʥʦ ʢʘʢʠʝ-ʪʦ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʚ ʚʠʜʝ ʩʙʦʨʥʠʢʦʚ ʟʘʜʘʯ, 

ʢʦʪʦʨʳʝ ʧʨʠ ʵʪʦʤ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʝʡʩʪʚʫʶʱʝʡ ʧʨʦʛʨʘʤʤʝ. ɼʦʩʪʦʡʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʦʙʫʯʝʥʠʷ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʧʦ ʧʨʝʜʤʝʪʫ. ɺ ʚʝʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫ ʫʯʠʪʝʣʷ ʧʦʷʚʠʣʘʩʴ ʤʘʩʩʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ ʩʦʟʜʘʥʠʠ ʠ 

ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʮʝʣʦʤ ʥʝʩʣʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʚʩʝʩʪʦʨʦʥʥʝʡ ʧʦʜʜʝʨʞʢʠ ʢʫʨʩʘ ʭʠʤʠʠ. 

ʆʩʥʦʚʥʳʤʠ ʠʟ ʥʠʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

¶ ʉʙʦʨʥʠʢ ʟʘʜʘʯ ʠ ʫʧʨʘʞʥʝʥʠʡ 

¶ ʊʝʪʨʘʜʴ ʜʣʷ ʬʦʨʤʘʪʠʚʥʳʭ ʨʘʙʦʪ  

¶ ʈʘʙʦʯʘʷ ʪʝʪʨʘʜʴ ʢ ʫʯʝʙʥʠʢʫ 

ʋ ʚʩʝʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʘʪʝʛʦʨʠʡ ʩʚʦʷ ʟʘʜʘʯʘ, ʤʳ ʞʝ ʦʩʪʘʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʝʝ 

ʥʘ ʨʘʙʦʯʝʡ ʪʝʪʨʘʜʠ ʢ ʫʯʝʙʥʠʢʫ [3]. 
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ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ ï ʨʘʙʦʪʘ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ï ʚʘʞʥʘʷ 

ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʠʟʫʯʝʥʠʷ ʭʠʤʠʠ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʦʩʦʙʦ ʘʢʪʫʘʣʴʥʘ ʚ ʚʝʢ ʀʂʊ. 

ʐʢʦʣʴʥʠʢʘʤ ʪʷʞʝʣʦ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʢʘʢʦʡ-ʣʠʙʦ ʪʝʤʝ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʪʨʝʙʫʝʪ 

ʙʦʣʴʰʝʛʦ ʚʨʝʤʝʥʠ, ʫʩʠʜʯʠʚʦʩʪʠ. ʉʠʩʪʝʤʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ, ʥʘ ʢʦʪʦʨʳʡ ʩʝʡʯʘʩ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʦʪʤʝʥʷʝʪ ʨʘʙʦʪʳ ʩ ʬʘʢʪʠʯʝʩʢʠʤ, ʪʝʦʨʝʪʠʯʝʩʢʠʤ 

(ʜʦʢʘʟʘʪʝʣʴʥʳʤ) ʤʘʪʝʨʠʘʣʦʤ. ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤ, ʜʘʞʝ ʥʘ 

ʧʨʠʤʝʨʝ 8 ʢʣʘʩʩʘ. ʇʨʦʚʝʜʷ ʢʦʥʪʨʦʣʴ ʧʦ ʧʨʦʡʜʝʥʥʳʤ ʪʝʤʘʤ ʠ ʩʜʝʣʘʚ ʘʥʘʣʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʣʝʜʫʶʱʫ  ʁ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ (ʨʠʩʫʥʦʢ 1) ʫʨʦʚʥʷ 

ʧʦʥʠʤʘʥʠʷ ʦʩʥʦʚʥʳʭ ʪʝʤ. ʀʟ ʜʠʘʛʨʘʤʤʳ (ʨʠʩʫʥʦʢ 1) ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʪʝʤʳ, 

ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʥʘʠʙʦʣʝʝ ʙʦʣʴʰʝʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʦʣʫʯʠʣʠ ʙʦʣʝʝ ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʦʩʚʦʝʥʠʷ (ʦʩʚʦʝʥʠʝ ð ʵʪʦ ʤʥʦʛʦʩʪʘʜʠʡʥʳʡ ʧʨʦʮʝʩʩ). ʅʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ 

(ʨʠʩʫʥʦʢ 1) ʠʤʝʶʪ ʪʝʤʳ ʩ ʨʘʩʯʸʪʥʳʤʠ ʟʘʜʘʯʘʤʠ.  

 

 
 

ʈʠʩʫʥʦʢ 1- ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʧʦʥʠʤʘʥʠʷ ʦʩʥʦʚʥʳʭ ʪʝʤ ʢʫʨʩʘ ʭʠʤʠʠ ʟʘ 8 ʢʣʘʩʩ 

 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ ʜʨʫʛʦʤ ʬʘʢʪʦʨʝ ï ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʦʝ ʥʫʞʥʦ 

ʠʟʫʯʠʪʴ ʜʘʥʥʫʶ ʪʝʤʫ, ʪʝʤ ʙʦʣʝʝ ʩ ʫʧʦʨʦʤ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʧʦʜʭʦʜ. ʇʦʨʦʡ ʥʘ 

ʛʣʫʙʦʢʦʝ ʠ ʙʦʣʝʝ ʧʦʣʥʦʝ ʦʩʤʳʩʣʝʥʠʝ ʪʝʤʳ ʧʦʧʨʦʩʪʫ ʥʝʪ ʚʨʝʤʝʥʠ, ʠ ʫʯʠʪʝʣʷ 

ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʣʠʰʴ ʩʘʤʳʤʠ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʧʦʥʷʪʠʷʤʠ, ʚ ʮʝʣʦʤ ʭʦʪʴ ʢʘʢ-ʪʦ 

ʦʧʠʩʳʚʘʶʱʠʤʠ ʠʟʫʯʘʝʤʦʝ ʷʚʣʝʥʠʝ. ʈʘʟʫʤʝʝʪʩʷ, ʥʝʜʦʩʪʘʪʦʢ ʚʨʝʤʝʥʠ ʤʦʞʥʦ 

ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʜʦʤʘʰʥʝʡ ʦʪʨʘʙʦʪʢʦʡ ʤʘʪʝʨʠʘʣʘ. ʅʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ 

ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʝʱʸ ʙʳ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ 

ʥʘʩʪʦʷʱʝʡ ʧʨʦʛʨʘʤʤʝ.  

ʂʦʤʧʝʥʩʠʨʦʚʘʪʴ, ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ, ʚʩʝ ʵʪʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʘʙʦʯʝʡ ʪʝʪʨʘʜʠ. ʂʘʢ ʜʠʜʘʢʪʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʦʥʘ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʣʝʜʫʶʱʠʝ 

ʬʫʥʢʮʠʠ: 

 

1. ʆʧʦʨʥʳʡ ʢʦʥʩʧʝʢʪ ʉʦʜʝʨʞʘʥʠʝ ʨʘʙʦʯʝʡ ʪʝʪʨʘʜʠ ʚʢʣʶʯʘʝʪʩʷ ʚ ʩʝʙʷ ʨʘʙʦʪʫ 

ʩ ʫʯʝʙʥʠʢʦʤ, ʧʨʠ ʢʦʪʦʨʦʡ ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ 

ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʧʦ ʪʝʤʝ. ʕʪʦ ʫʜʦʙʥʦ 

ʝʱʸ ʠ ʪʝʤ, ʯʪʦ ʨʘʙʦʯʘʷ ʪʝʪʨʘʜʴ, ʢʘʢ ʙʳ ʧʦʤʦʛʘʷ 

ʫʯʘʱʠʤʩʷ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʦʙʲʸʤʝ ʤʘʪʝʨʠʘʣʘ, 

ʧʦʢʘʟʳʚʘʝʪ ʥʘ ʢʘʢʠʝ ʤʦʤʝʥʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ 

ʚʥʠʤʘʥʠʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ. ʅʘʣʠʯʠʝ ʧʦʜʦʙʥʳʭ ʤʠʥʠ-
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ʢʦʥʩʧʝʢʪʦʚ ʧʦʤʦʞʝʪ ʫʯʘʱʠʤʩʷ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ 

ʫʨʦʢʘʤ ʠʣʠ ʢʘʢʠʤ-ʣʠʙʦ ʢʦʥʪʨʦʣʴʥʳʤ ʪʦʯʢʘʤ (ʉʆʈ, 

ʉʆʏ, ʌʆ) 

2. ʂʦʥʪʨʦʣʴ ʠ ʟʘʢʨʝʧʣʝʥʠʝ 

ʟʥʘʥʠʡ ʥʘ ʫʨʦʢʝ 

ʈʘʙʦʪʘʷ ʥʘ ʫʨʦʢʝ, ʪʘʢʞʝ ʚʘʞʥʦ ʥʘ ʤʝʩʪʝ ʟʘʢʨʝʧʣʷʪʴ 

ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ. ʆʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʳ ʟʘʜʘʥʠʷ ʥʘ 

ʧʨʠʤʝʥʝʥʠʝ, ʚʝʜʴ ʠʤʝʥʥʦ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʟʘʜʘʥʠʡ ʜʘʥʥʦʛʦ ʪʠʧʘ ʠ ʦʧʨʝʜʝʣʷʝʪ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ 

ʧʦ ʧʨʝʜʤʝʪʫ 

3. ɼʦʤʘʰʥʷʷ ʨʘʙʦʪʘ 

(ʢʦʥʪʨʦʣʴ ʠ ʟʘʢʨʝʧʣʝʥʠʝ 

ʟʥʘʥʠʡ ʜʦʤʘ, ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ 

ʢ ʫʨʦʢʫ) 

ɿʘʢʨʝʧʣʝʥʠʝ ʟʥʘʥʠʡ ʜʦʤʘ, ʚ ʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʝ 

ʦʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʟʘʥʠʤʘʝʪ 3 ʧʦʣʦʞʝʥʠʝ: 

1. ʇʝʨʚʠʯʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʥʘ ʫʨʦʢʝ; 

2. ɺʪʦʨʠʯʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʥʘ ʫʨʦʢʝ (ʥʘʚʳʢʠ ʚʪʦʨʦʛʦ 

ʧʦʨʷʜʢʘ); 

3. ʇʨʝʜ-ʠʪʦʛʦʚʦʝ ʟʘʢʨʝʧʣʝʥʠʝ (ʜʦʤʘ); 

4. ʀʪʦʛʦʚʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʥʘ ʫʨʦʢʝ (ʌʆ). 

ɿʜʝʩʴ ʙʫʜʫʪ ʘʢʪʫʘʣʴʥʳ ʟʘʜʘʥʠʷ ʩʘʤʦʛʦ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ 

ʪʠʧʘ. ʇʨʦʨʘʙʦʪʢʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʘʜʘʥʠʡ ʜʦʤʘ, 

ʦʧʨʝʜʝʣʷʝʪ ʚʦ ʤʥʦʛʦʤ ʠʪʦʛʦʚʳʡ ʫʨʦʚʝʥʴ ʦʩʚʦʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ.  

 

ʇʨʠʤʝʨʳ ʟʘʜʘʥʠʡ: 

1. ʆʧʦʨʥʳʡ ʢʦʥʩʧʝʢʪ ʊʝʤʘ çʈʘʩʪʚʦʨʳè 

ɿʘʜʘʥʠʝ: ʟʘʧʦʣʥʠʪʝ ʩʭʝʤʫ çʊʠʧʳ ʨʘʩʪʚʦʨʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠè 

ɻʦʪʦʚʳʡ ʰʘʙʣʦʥ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʵʢʦʥʦʤʠʪ ʥʝʤʘʣʦ 

ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʫʭʦʜʠʪ ʥʘ ʩʦʩʪʘʚʣʝʥʠʝ ʢʦʥʩʧʝʢʪʘ ʥʘ 

ʫʨʦʢʝ 

2. ʂʦʥʪʨʦʣʴ ʠ ʟʘʢʨʝʧʣʝʥʠʝ 

ʟʥʘʥʠʡ ʥʘ ʫʨʦʢʝ 

ʈʘʟʜʝʣ çʆʩʥʦʚʥʳʝ ʢʣʘʩʩʳ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡè 

ɿʘʜʘʥʠʝ: ʨʘʩʧʨʝʜʝʣʠʪʝ ʩʣʝʜʫʶʱʠʝ ʩʦʝʜʠʥʝʥʠʷ ʥʘ 4 

ʛʨʫʧʧʳ (ʦʢʩʠʜʳ, ʩʦʣʠ, ʢʠʩʣʦʪʳ ʠ ʦʩʥʦʚʘʥʠʷ): NaCl, 

Na2CO3, NaOH, NaHCO3, CaO, Ca(OH)2, K2CO3, 

NH4NO3, Al (OH)3, KNO3, Mg(OH)2, KClO3, MgO, KOH.  

ʇʦʜʦʙʥʦʝ ʟʘʜʘʥʠʝ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴʩʷ ʚ ʬʦʨʤʘʪʠʚʥʫʶ 

ʨʘʙʦʪʫ, ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ.  

3.ɼʦʤʘʰʥʷʷ ʨʘʙʦʪʘ (ʢʦʥʪʨʦʣʴ 

ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʟʥʘʥʠʡ ʜʦʤʘ, 

ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʫʨʦʢʫ) 

ʊʝʤʘ çʂʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚʘè 

ɿʘʜʘʥʠʷ: 

1. ɺʳʯʠʩʣʠʪʝ ʢʦʣʠʯʝʩʪʚʘ ʚʝʱʝʩʪʚʘ ʞʝʣʝʟʘ, 

ʩʦʜʝʨʞʘʱʝʝʩʷ ʚ ʢʫʩʦʯʢʝ ʵʪʦʛʦ ʤʝʪʘʣʣʘ ʦʙʲʸʤʦʤ 

100 ʩʤ
3
 (ʧʣʦʪʥʦʩʪʴ ʞʝʣʝʟʘ ʨʘʚʥʘ 7,874 ʛ/ʩʤį) 

2. ɺʳʯʠʩʣʠʪʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚʘ ʛʘʟʦʚʦʡ ʩʤʝʩʠ, 
ʩʦʩʪʦʷʱʝʡ ʠʟ 1 ʣ ʘʨʛʦʥʘ ʠ 2 ʣ ʚʦʜʦʨʦʜʘ. 

 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʵʪʘʧʳ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʧʨʠʚʦʜʷʪ ʢ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʦʪʨʘʙʦʪʢʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʤʳ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʙʦʯʝʡ ʪʝʪʨʘʜʠ ʪʘʢʞʝ 

ʧʦʤʦʞʝʪ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʠ ʜʨʫʛʠʭ ʮʝʣʝʡ [2]: 

¶ ʇʨʠʦʙʨʝʪʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ; 

¶ ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʫʣʴʪʫʨʳ ʟʥʘʥʠʡ; 

¶ ʈʘʟʚʠʪʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ; 

¶ ɺʩʝʩʪʦʨʦʥʥʠʡ ʢʦʥʪʨʦʣʴ ʦʙʫʯʝʥʠʷ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʦʛʦ ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʢʘʢ ʨʘʙʦʯʘʷ ʪʝʪʨʘʜʴ, 

ʧʨʠ ʛʨʘʤʦʪʥʦʤ ʧʦʜʭʦʜʝ, ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʥʘ ʫʨʦʢʝ, 

ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʰʢʦʣʴʥʠʢʦʚ.  
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ɸʉʇɽʂʊʓ ʋʃʋʏʐɽʅʀʗ ʂɸʏɽʉʊɺɸ ɹʀʊʋʄʅʆɻʆ ɺʗɾʋʑɽɻʆ ɼʃʗ 
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2
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1
ʊʘʨʫʥʠʥ ʈ.ɸ., 

1
ʄʘʣʜʳʙʘʝʚʘ ɼ.ʅ. 

(
1
ʉʂʋ ʠʤ. ʄ.ʂʦʟʳʙʘʝʚʘ,

2
ʋʥʠʚʝʨʩʠʪʝʪ ʭʠʤʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʘʣʣʫʨʛʠʠ, ʉʦʬʠʷ, 

ɹʦʣʛʘʨʠʷ) 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ ʦʩʥʦʚʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʙʠʪʫʤ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʥʘʧʦʣʥʠʪʝʣʠ [1]. ʆʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʚʦʡʩʪʚʘʤ ʜʦʨʦʞʥʦʛʦ ʙʠʪʫʤʘ ï ʚʳʩʦʢʘʷ ʘʜʛʝʟʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʯʪʦʙʳ 

ʧʨʦʯʥʦ ʫʜʝʨʞʠʚʘʪʴ ʯʘʩʪʠʮʳ ʤʠʥʝʨʘʣʴʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʙʠʪʫʤ ʦʙʨʘʟʫʝʪ 

ʪʦʥʢʫʶ ʧʣʝʥʢʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʥʝʨʘʣʴʥʳʭ ʯʘʩʪʠʮ ʠ ʥʘʧʦʣʥʷʝʪ ʧʫʩʪʦʪʳ ʠ ʪʨʝʱʠʥʳ 

ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʝʧʷʪʩʪʚʫʷ ʧʦʧʘʜʘʥʠʶ ʚʣʘʛʠ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʠ 

ʧʨʦʷʚʣʷʷ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʝ ʩʚʦʡʩʪʚʘ [2]. ɻʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʦʚʨʝʞʜʝʥʠʷ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʧʦʢʨʳʪʠʡ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʘʜʛʝʟʠʶ ʥʘ ʛʨʘʥʠʮʝ 

ʨʘʟʜʝʣʘ ʬʘʟ ʤʝʞʜʫ ʙʠʪʫʤʥʳʤ ʚʷʞʫʱʠʤ ʠ ʪʚʝʨʜʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʚʣʝʯʝʪ ʤʘʣʫʶ ʛʠʜʨʦʬʦʙʥʦʩʪʴ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʧʦʢʨʳʪʠʡ [3]. ʅʠʟʢʘʷ 

ʩʪʝʧʝʥʴ ʩʮʝʧʣʝʥʠʷ ʤʝʞʜʫ ʙʠʪʫʤʦʤ ʠ ʤʠʥʝʨʘʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʦʙʫʩʣʦʚʣʝʥʘ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʙʠʪʫʤʘ ʵʬʬʝʢʪʠʚʥʦ ʩʤʘʯʠʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ 

ʱʝʙʥʷ, ʦʩʦʙʝʥʥʦ ʢʠʩʣʦʡ ʧʨʠʨʦʜʳ [4]. ɺʚʝʜʝʥʠʝ ʇɸɺ ʚ ʙʠʪʫʤʥʳʝ ʢʦʤʧʦʟʠʮʠʠ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʤʘʯʠʚʘʥʠʷ ʪʚʝʨʜʦʬʘʟʥʳʭ ʯʘʩʪʠʮ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʙʠʪʫʤʦʤ, ʢʦʪʦʨʳʡ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʚʠʜʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʘʜʛʝʟʠʶ, ʯʪʦ ʚʣʝʯʝʪ ʤʘʣʫʶ ʛʠʜʨʦʬʦʙʥʦʩʪʴ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʧʦʢʨʳʪʠʡ 

[1-5].   ʂʘʢ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ [6-10], ʤʝʭʘʥʠʟʤ ʚʦʟʜʝʡʩʪʚʠʷ ʇɸɺ ʥʘ ʩʚʦʡʩʪʚʘ 

ʙʠʪʫʤʦʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʘʤʬʠʬʤʣʴʥʳʝ ʤʦʣʝʢʫʣʳ 

ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʜʝʣʘ çʙʠʪʫʤ ï ʤʠʥʝʨʘʣʴʥʳʡ ʥʘʧʦʣʥʠʪʝʣʴè ʠ, 

ʜʝʡʩʪʚʫʷ, ʢʘʢ ʤʦʩʪ ʤʝʞʜʫ ʙʠʪʫʤʦʤ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ ʥʘʧʦʣʥʠʪʝʣʷ, ʦʢʘʟʳʚʘʶʪ 

ʛʠʜʨʦʬʦʙʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʳʪʝʩʥʷʶʱʝʤʫ ʜʝʡʩʪʚʠʶ ʚʦʜʳ. ɺ ʨʦʣʠ ʇɸɺ ʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʢʦʤʧʦʟʠʮʠʷʭ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʠʤʝʥʷʣʠʩʴ ʢʘʪʠʦʥʘʢʪʠʚʥʳʝ ʇɸɺ ï 

ʜʠʘʤʠʥʳ ʠ ʧʦʣʠʘʤʠʥʳ. ɺ ɽʚʨʦʧʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʪʠʦʥʘʢʪʠʚʥʳʝ ʇɸɺ ʥʘ ʦʩʥʦʚʝ 

ʩʪʝʘʨʠʥʦʚʦʡ, ʧʘʣʴʤʠʪʠʥʦʚʦʡ, ʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪ. ɺ ʉʐɸ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʜʦʙʘʚʢʠ 

ʪʠʧʘ ʘʤʠʥʦʚ ʠ ʩʦʣʝʡ ʘʤʤʦʥʠʷ. ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʝʠʦʥʦʛʝʥʥʳʝ ʇɸɺ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʢ ʱʝʣʦʯʥʳʤ ʠ ʢʠʩʣʳʤ ʤʠʥʝʨʘʣʴʥʳʤ ʤʘʪʝʨʠʘʣʘʤ [11-14]. ɺ ʈʌ ʧʨʠʤʝʥʷʶʪʩʷ 

ʘʥʠʦʥʘʢʪʠʚʥʳʝ ʇɸɺ: ʛʦʩʩʠʧʦʣʦʚʘʷ ʢʠʩʣʦʪʘ, ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʠ ʪ.ʜ., 



36 

 

ʢʘʪʠʦʥʘʢʪʠʚʥʳʝ ʇɸɺ (ʦʢʪʘʜʝʮʠʣʘʤʠʥ, ʜʠʘʤʠʥʳ), ʥʝʠʦʥʦʛʝʥʥʳʝ ʇɸɺ (ʵʬʠʨʳ 

ʧʦʣʠʦʢʩʠʵʪʠʣʝʥʦʚʳʭ ʘʣʢʠʬʝʥʦʣʦʚ ʆʇ-7 ʠ ʆʇ-10) [15].  

ʇʘʨʘʣʣʝʣʴʥʦ ʨʘʟʚʠʚʘʣʦʩʴ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʚʚʝʜʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʧʦʣʠʤʝʨʦʚ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʚ ʙʠʪʫʤʥʦʝ ʚʷʞʫʱʝʝ ʩ ʮʝʣʴʶ 

ʨʘʩʰʠʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʠʪʫʤʘ ʠ ʫʣʫʯʰʝʥʠʷ ʝʛʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʤʠ 

ʘʜʜʠʪʠʚʘʤʠ ʙʠʪʫʤ ʧʨʠʦʙʨʝʪʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʩʚʦʡʩʪʚʘ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʦʣʠʤʝʨʦʚ: 

ʵʣʘʩʪʠʯʥʦʩʪʴ, ʧʣʘʩʪʠʯʥʦʩʪʴ, ʧʨʦʯʥʦʩʪʴ, ʩʪʦʡʢʦʩʪʴ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ [16-

18]. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʣʦʢʩʦʧʦʣʠʤʝʨʳ ʜʠʚʠʥʠʣʘ ʠ ʩʪʠʨʦʣʘ 

(ɼʉʊ-30 ʈ01, ɼʉʊ-30ï01, A411, Europrene Solt161B, Calprene 411, Cariflex TR-101, 

Euruprene Solt6302, Calprene 501 [16], ʵʣʘʩʪʦʤʝʨʳ (ʢʘʫʯʫʢʦʧʦʙʥʳʝ ʧʦʣʠʤʝʨʳ) [20], 

ʪʝʨʤʦʧʣʘʩʪʳ (ʧʦʣʠʵʪʠʣʝʥ, ʧʦʣʠʚʠʥʠʣʘʮʝʪʘʪ, ʧʦʣʠʩʪʠʨʦʣ ʠ ʜʨ.) [19-20], ʨʝʘʢʪʦʧʣʘʩʪʳ 

(ʵʧʦʢʩʠʜʥʳʝ, ʧʦʣʠʵʬʠʨʥʳʝ ʠ ʜʨ. ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʩʤʦʣʳ [21]. ʀʩʩʣʝʜʦʚʘʥʘ ʩʤʝʰʘʥʥʘʷ 

ʢʦʤʧʦʟʠʮʠʷ ʙʠʪʫʤʦʚ ʧʦʣʠʵʪʠʣʝʥʦʚʳʤ ʚʦʩʢʦʤ, ʧʦʣʠʵʪʠʣʝʥʦʤ, ʧʦʣʠʧʨʦʧʠʣʝʥʦʤ, 

ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʣʘʪʝʢʩʘʤʠ ʠ ʢʘʫʯʫʢʘʤʠ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ ʙʠʪʫʤʝ 

ʧʦʣʠʤʝʨʘ ʚ ʧʨʝʜʝʣʘʭ 0,1-6,0% (ʤʘʩʩ.) ʦʙʨʘʟʫʝʪʩʷ ʜʠʩʢʨʝʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʩʣʝ 

ʦʭʣʘʞʜʝʥʠʷ, ʧʨʠ ʩʦʜʝʨʞʘʥʠʷʭ ʧʦʣʠʤʝʨʘ 6,0-15,0% (ʤʘʩʩ.) ʦʙʨʘʟʫʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ, ʨʝʰʘʶʱʠʤ ʦʙʨʘʟʦʤ ʚʣʠʷʶʱʘʷ ʥʘ ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤʳ [22]. ʈʝʘʣʠʟʦʚʘʥʳ 

ʧʨʦʝʢʪʳ (ʂʘʥʘʜʘ, ʂʘʟʘʭʩʪʘʥ) ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ ʙʠʪʫʤʥʦʛʦ ʚʷʞʫʱʝʛʦ ʧʝʨʝʨʘʙʦʪʘʥʥʳʤʠ 

ʧʦʣʠʵʪʠʣʝʥʦʚʳʤʠ ʦʪʭʦʜʘʤʠ [23]. ʀʩʩʣʝʜʦʚʘʥʘ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʙʠʪʫʤʦʚ ʩ 

ʪʝʨʤʦʵʣʘʩʪʦʧʣʘʩʪʘʤʠ (ɼʉʊ-30, ʀʉʊ-30), ʙʫʪʠʣʢʘʫʯʫʢʦʤ (ɹʂ-2045ʊ), 

ʵʪʠʣʝʥʧʨʦʧʠʣʝʥʦʚʳʤ ʢʘʫʯʫʢʦʤ (ʉʂʕʇ ʄ-40 ʠ ʄ-60). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʪʘʙʠʣʴʥʳʝ 

ʙʠʪʫʤʥʦʧʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʤʝʩʝʡ ʩ 

ʧʘʨʘʬʠʥʦ-ʥʘʬʪʝʥʦʚʳʤʠ ʤʘʩʣʘʤʠ [23]. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʣʠʤʝʨʥʳʝ ʘʜʜʠʪʠʚʳ ɸʇʇ 

(ʘʪʘʢʪʠʯʝʩʢʠʡ ʧʦʣʠʧʨʦʧʠʣʝʥ), çɼʉʊ-30-01è (ʜʠʚʠʥʠʣʩʪʠʨʦʣʴʥʳʡ ʪʝʨʤʦʧʣʘʩʪ) [24] 

ʫʣʫʯʰʘʶʪ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʠ ʘʥʪʠʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʙʠʪʫʤʦʚ ʠ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʚʝʜʝʥʠʠ çʂʫʘʜʝʩʪ-ɼè (ʜʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ 

ʢʘʫʯʫʢ), ʧʦʚʳʰʘʝʪʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʨʦʛ ʢʦʣʝʠ ʧʨʠ 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʫʤʝʥʴʰʘʝʪʩʷ ʦʧʘʩʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ ʧʨʠ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʘ ʪʘʢʞʝ ʫʩʪʘʣʦʩʪʴ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ 

ʥʘʛʨʫʟʦʢ [25].  

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʩʦʚʤʝʩʪʥʦʝ 

ʧʨʠʩʫʪʩʪʚʠʝ ʇɸɺ ʠ ʧʦʣʠʤʝʨʦʚ ʚ ʚʦʜʥʳʭ ʩʨʝʜʘʭ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʫʯʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʭʠʤʠʠ [26] ʦʜʥʘʢʦ ʚ ʥʝʧʦʣʷʨʥʳʭ ʩʨʝʜʘʭ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ [27-29]. ʇʨʠʥʷʪʠʝ 

ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʢʘʢ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʦʤʝʥʢʣʘʪʫʨʳ ʠ ʜʦʟʠʨʦʚʘʥʠʶ 

ʘʜʜʠʪʠʚʦʚ, ʪʘʢ ʠ ʧʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʠʭ ʩʦʚʤʝʩʪʥʦʛʦ ʵʬʬʝʢʪʘ ʚ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʙʠʪʫʤʦʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʦʟʠʮʠʷʭ ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʧʦʢʨʳʪʠʡ. 

ʅʘʮʠʦʥʘʣʴʥʳʝ ʧʨʦʝʢʪʳ ʨʘʟʚʠʪʠʷ ʈʂ, ʧʨʠʥʷʪʳʝ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ, ʚʢʣʶʯʘʶʪ 

ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʨʝʰʝʥʠʝ ʦʩʥʦʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ. ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʉʠʣʴʥʳʝ ʨʝʛʠʦʥʳ ï 

ʜʨʘʡʚʝʨ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳè ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʪʨʘʥʟʠʪʥʳʭ ʛʨʫʟʦʧʦʪʦʢʦʚ 

ʜʦ 30 ʤʣʥ ʪʦʥʥ, ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʠ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ 12 ʪʳʩ. ʢʤ ʜʦʨʦʛ 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʩʝʪʠ ʢ 2025 ʛʦʜʫ [30]. ʕʪʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʘʷ ʟʘʜʘʯʘ, ʧʦʩʢʦʣʴʢʫ 

ʢʘʯʝʩʪʚʦ ʜʦʨʦʛ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʠ ʫʨʦʚʥʷ 

ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ, ʟʘʥʠʤʘʶʱʝʡ 9 ʤʝʩʪʦ ʧʦ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ ʚ ʤʠʨʝ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ 

ʘʚʪʦʜʦʨʦʛ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʈʂ ʩʦʩʪʘʚʣʷʝʪ 96 ʪʳʩ. ʢʤ, ʠʟ ʥʠʭ ʨʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʩʝʪʴ 

ð 25 ʪʳʩ. ʢʤ, ʤʝʩʪʥʘʷ ʩʝʪʴ ð 71 ʪʳʩ. ʢʤ [31]. ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʝʢʪ çʊʘʟʘ ʂʘʟʘʭʩʪʘʥè 
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ʥʘʧʨʘʚʣʝʥ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʦʪʭʦʜʘʤʠ, ʯʪʦ ʦʪʚʝʯʘʝʪ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʤʠʨʦʚʦʡ ʪʝʥʜʝʥʮʠʠ.  

ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠʛʨʘʝʪ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʢʘʢ ʧʨʦʜʚʠʞʝʥʠʝ ʟʝʣʝʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ [32].  ʀʟʫʯʝʥʳ ʤʝʪʦʜʳ ʫʣʫʯʰʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʨʝʟʠʥʦʚʘʷ ʢʨʦʰʢʘ, ʩʪʝʢʣʦʚʦʣʦʢʥʦ ʠ ʧʣʘʩʪʠʢʦʚʳʝ ʦʪʭʦʜʳ (ʧʦʣʠʵʪʠʣʝʥʘ, 

ʧʦʣʠʵʪʠʣʝʥʪʝʨʝʬʪʘʣʘʪʘ), ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʠʬʠʢʘʪʦʨʘ ʙʠʪʫʤʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʚʦʡʩʪʚ 

ʛʦʨʷʯʝʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʧʦʚʨʝʞʜʝʥʠʝ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ. ɼʦʙʘʚʣʝʥʠʝ ʧʦʣʠʤʝʨʥʳʭ ʦʪʭʦʜʦʚ ʚ ʢʘʯʝʩʪʚʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʝ ʧʦʢʨʳʪʠʝ [33-34] ʚʳʧʦʣʥʷʝʪ 

ʜʚʦʡʥʫʶ ʬʫʥʢʮʠʶ ʧʦʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠ 

ʩʥʠʞʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [35]. ʄʦʜʠʬʠʮʠʨʦʚʘʥʠʝ 

ʙʠʪʫʤʦʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʇɸɺ ʠ ʧʦʣʠʤʝʨʘʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʬʦʨʤʠʨʦʚʘʪʴ, ʟʘ ʩʯʝʪ ʪʦʥʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʫʜʝʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʥʫʶ 

ʵʥʝʨʛʠʶ ʥʘ ʤʝʞʬʘʟʥʳʭ ʛʨʘʥʠʮʘʭ ʙʠʪʫʤʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʩ ʚʦʟʜʫʭʦʤ ʠ ʪʚʝʨʜʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʠʥʝʨʘʣʴʥʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ, ʧʨʦʯʥʳʝ (ʢʦʛʝʟʠʦʥʥʳʝ, ʘʜʛʝʟʠʦʥʥʳʝ), 

ʚʦʜʦʦʪʘʣʢʠʚʘʶʱʠʝ, ʧʣʦʪʥʳʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʝ ʧʦʢʨʳʪʠʷ, ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ 

ʩʧʦʩʦʙʦʤ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʧʦʢʨʳʪʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ 

ʧʦʢʨʳʪʠʡ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʦʜʠʬʠʢʘʪʦʨʦʚ, ʩʧʦʩʦʙʥʳʭ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ 

ʘʜʛʝʟʠʶ ʩ ʤʠʥʝʨʘʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠ ʧʨʠʜʘʪʴ ʧʨʦʯʥʦʩʪʥʳʝ ʠ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʝ 

ʩʚʦʡʩʪʚʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʤ ʩʤʝʩʷʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʚʝʜʝʥʠʷ ʚ ʙʠʪʫʤʥʦʝ 

ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʝʝ ʜʦʙʘʚʦʢ ʧʦʣʠʤʝʨʘ ʠ ʇɸɺ ʩʦʟʜʘʝʪʩʷ ʥʦʚʘʷ ʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʘʷ 

ʤʝʥʷʝʪ ʧʦʣʷʨʥʦʩʪʴ ʢʦʤʧʦʟʠʮʠʠ. ʇʦʣʷʨʥʦʩʪʴ ʢʦʤʧʦʟʠʮʠʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʫʜʝʪ 

ʦʢʘʟʳʚʘʪʴ ʜʦʤʠʥʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʫʜʝʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʵʥʝʨʛʠʶ ʥʘ 

ʤʝʞʬʘʟʥʳʭ ʛʨʘʥʠʮʘʭ: çʞʠʜʢʦʩʪʴ-ʚʦʟʜʫʭè, çʪʚʝʨʜʘʷ ʧʦʜʣʦʞʢʘ-ʞʠʜʢʦʩʪʴè ʠ çʪʚʝʨʜʘʷ 

ʧʦʜʣʦʞʢʘ-ʚʦʟʜʫʭè. ʉʦʦʪʥʦʰʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʥʘʪʷʞʝʥʠʡ ʥʘ ʫʢʘʟʘʥʥʳʭ ʤʝʞʬʘʟʥʳʭ 

ʛʨʘʥʠʮʘʭ ʦʧʨʝʜʝʣʷʝʪ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʚʝʩʪʥʳʤ ʟʘʢʦʥʦʤ ʖʥʛʘ, ʢʨʘʝʚʦʡ ʫʛʦʣ 

ʩʤʘʯʠʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʤʝʨʦʡ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʦʚ ʠʩʧʦʣʴʟʫʝʪ ʣʠʙʦ ʇɸɺ 

ʩʤʘʯʠʚʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ (ʘʜʛʝʟʠʦʥʥʳʝ ʧʨʠʩʘʜʢʠ ɸʄɼʆʈ), ʣʠʙʦ ʧʦʣʠʤʝʨʳ, ʯʪʦ ʙʳʚʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ, ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ ʜʦʙʘʚʢʠ ʜʦʣʞʥʳ 

ʦʪʚʝʯʘʪʴ ʜʚʫʤ ʪʨʝʙʦʚʘʥʠʷʤ. ɺʦ-ʧʝʨʚʳʭ, ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʚʤʝʩʪʠʤʳ ʩ ʙʠʪʫʤʦʤ, ʚʦ-

ʚʪʦʨʳʭ ï ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʠʪʫʤʫ ʫʣʫʯʰʝʥʠʝ ʩʚʦʡʩʪʚ [36-37]. ɺʪʦʨʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʪʨʘʙʦʪʘʥʥʦʡ↑ ʛʝʨʤʝʪʠʟʠʨʫʶʱʝʡ↑ ʞʠʜʢʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʡ 

ʟʘʱʠʪʳ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʚ ʛʦʨʦʜʩʢʠʭ ʢʦʤʤʫʥʘʣʴʥʳʭ 

ʭʦʟ̫ʡʩʪʚʘʭ ʠ ʩʠʩʪʝʤʘʭ ʪʝʧʣʦʬʠʢʘʮʠʠ ʚ ʢʘʞʜʦʤ ʛʦʨʦʜʝ ʈʂ, ʦʪʢʨʳʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ 

ʩʦʟʜʘʥʠʷ ʜʝʰʝʚʳʭ ʫʧʨʦʯʥʷʶʱʠʭ ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʚ ʩʦʩʪʘʚʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ 

ʢʦʤʧʦʟʠʮʠʡ. ʇʦ ʜʘʥʥʳʤ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʩʦʩʪʘʚʝ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʛʝʨʤʝʪʠʢʘ ʥʝ 

ʦʙʥʘʨʫʞʝʥʳ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ, ʢʠʩʣʦʪʳ, ʱʝʣʦʯʠ ʠ ʚʦʜʘ. ʆʩʥʦʚʥʳʤʠ 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʛʝʨʤʝʪʠʢʘ ʷʚʣʷʶʪʩʷ ʧʦʣʠʠʟʦʙʫʪʠʣʝʥʳ, ʠʥʜʫʩʪʨʠʘʣʴʥʦʝ ʤʘʩʣʦ, 

ʧʘʨʘʬʠʥʳ [38]. ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʂʘʟʘʭʩʪʘʥʝ ʘʜʛʝʟʠʦʥʥʳʝ ʧʨʠʩʘʜʢʠ ʢʣʘʩʩʘ ɸʄɼʆʈ 

(ɿɸʆ çɸʤʜʦʨè, ʈʦʩʩʠʷ), ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʤʝʩʴ ʧʦʣʠʘʤʠʥʦʘʤʠʜʦʚ ʠ 

ʧʦʣʠʘʤʠʥʦʠʤʠʜʘʟʦʣʠʥʦʚ. ʄʝʞʜʫ ʪʝʤ, ʩʠʥʪʝʟ ʘʤʠʥʦʩʦʜʝʨʞʘʱʠʭ ʢʘʪʠʦʥʘʢʪʠʚʥʳʭ ʇɸɺ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʭʦʜʦʚ ʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʩʤʝʩʴ ʚʳʩʰʠʭ ʠ ʥʠʟʰʠʭ ʘʣʴʜʝʛʠʜʦʚ, 

ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʠʤʧʦʨʪʦʟʘʤʝʱʘʶʱʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʦʙʩʪʚʝʥʥʳʭ ʵʬʬʝʢʪʠʚʥʳʭ 

ʘʜʛʝʟʠʦʥʥʳʭ ʧʨʠʩʘʜʦʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʙʠʪʫʤʦʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʜʣʷ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ ʧʦʟʚʦʣʠʪ ʫʪʠʣʠʟʠʨʦʚʘʪʴ 
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ʪʦʥʥʳ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʠʟʳʤʘʶʪʩʷ ʧʦ ʠʩʪʝʯʝʥʠʠ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʛʝʨʤʝʪʠʟʠʨʫʶʱʝʡ ʞʠʜʢʦʩʪʠ; ʧʝʨʝʨʘʙʦʪʘʪʴ ʦʪʭʦʜʳ ʥʝʬʪʝʭʠʤʠʠ ʧʫʪʝʤ ʘʤʠʥʠʨʦʚʘʥʠʷ 

ʘʤʤʠʘʢʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʠʢʣʦʛʝʢʩʘʥʦʣʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʩʤʝʩʠ 

ʘʣʴʜʝʛʠʜʦʚ ʩ ʜʣʠʥʦʡ ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʮʝʧʠ ʉÓ10 [39]; ʩʦʟʜʘʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʙʠʪʫʤʦʤʠʥʝʨʘʣʴʥʳʝ ʢʦʤʧʦʟʠʮʠʠ, ʩʧʦʩʦʙʥʳʝ ʵʬʬʝʢʪʠʚʥʦ ʩʤʘʯʠʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ 

ʱʝʙʥʷ (ʢʠʩʣʦʡ ʠ ʦʩʥʦʚʥʦʡ ʧʨʠʨʦʜʳ) ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʧʦʢʨʳʪʠʷ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʦʜʦʫʩʪʦʡʯʠʚʦʩʪʠ. 
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ʧʦʠʩʢʝ ʩʨʝʜʩʪʚ ï ʢʘʢ ʧʨʦʜʫʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴ ʤʝʞʩʪʨʘʥʦʚʦʡ ʦʧʳʪ, ʘ ʠʤʝʥʥʦ ʬʠʥʩʢʠʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʦʩʥʦʚʝ ʬʝʥʦʤʝʥʘ ʥʝ ʪʦʣʴʢʦ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʥʦ ʠ ʚ 

ʩʪʨʘʥʘʭ ʉʅɻ, ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʠʭ ʩʪʨʘʥʘʭ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʚʩʷ ʮʝʣʦʩʪʥʘʷ 

ʬʠʥʩʢʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʝʩʣʠ ʚʳ ʧʨʝʢʨʘʩʥʦ ʧʦʥʠʤʘʝʪʝ ʪʫ ʠʣʠ 

ʠʥʫʶ ʩʠʩʪʝʤʫ, ʩʜʝʣʘʪʴ ʵʪʦ ʤʦʞʥʦ, ʧʨʦʩʪʦ ʚʟʛʣʷʥʫʚ ʥʘ ʥʝʝ ʠʟʥʫʪʨʠ. ʄʳ ʥʝ ʤʦʞʝʤ ʚʟʷʪʴ 

ʪʝʭʥʦʣʦʛʠʶ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʨʫʛʦʡ ʩʪʨʘʥʳ ʠ ʧʨʠʤʝʥʠʪʴ ʝʝ ʢ ʩʦʙʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ. ʊʘʢ 

ʢʘʢ ʵʪʦ ʦʯʝʥʴ ʩʣʦʞʥʳʝ ʥʝ ʪʦʣʴʢʦ ʢʫʣʴʪʫʨʥʳʝ, ʥʦ ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʢʦʪʦʨʳʝ, ʢʘʢ ʠ ʵʥʜʝʤʠʢʠ, ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʥʘ ʠʭ ʪʝʨʨʠʪʦʨʠʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʫʞʥʦ ʠʟʤʝʥʠʪʴ ʩʘʤʦ ʚʦʩʧʨʠʷʪʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʫʨʦʚʥʝ ʛʦʩʫʜʘʨʩʪʚʘ, ʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʙʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʡ ʦʧʳʪ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ. 

ʌʠʥʩʢʘʷ ʤʦʜʝʣʴ ʦʙʫʯʝʥʠʷ - ʵʪʦ ʤʠʥʠʤʠʟʘʮʠʷ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ, ʦʮʝʥʢʘ ʥʘ 

ʦʩʥʦʚʝ ʢʨʠʪʝʨʠʝʚ ʠ ʠʥʩʪʨʫʤʝʥʪ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʚʠʜʝ ʦʮʝʥʢʠ, ʥʝ ʨʝʡʪʠʥʛʘ, ʠ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʦ, ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʦʙʫʯʘʶʱʠʡʩʷ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ 

ʚʝʩʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʩ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʫʯʝʥʠʢʘ, ʪʘʢ 

ʠ ʩʦ ʩʪʦʨʦʥʳ ʩʘʤʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʪʝʤʳ ʠʟ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ ʩʬʝʨ ʠ ʦʧʠʩʘʥʠʝ 

ʦʙʳʯʥʦʛʦ ʫʨʦʢʘ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʜʘʥʥʦʤ ʧʦʜʭʦʜʝ. ʊʘʢ ʚ ʬʠʟʠʢʝ ʤʦʞʥʦ ʠʟʫʯʘʪʴ 

ʪʝʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʂʦʩʤʦʩʘ, ʘ ʜʘʣʝʝ ʚ ʤʘʪʝʤʘʪʠʢʝ ʨʘʩʩʤʦʪʨʝʪʴ ʟʘʜʘʯʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʨʘʩʯʝʪ ʪʨʘʝʢʪʦʨʠʠ ʧʦʣʝʪʦʚ ʨʘʢʝʪ ʠ ʧʨʦʯʠʝ. ʅʘ ʟʘʥʷʪʠʷʭ ʧʦ ʭʠʤʠʠ, ʚʦʟʤʦʞʥʦ, ʧʨʦʚʦʜʠʪʴ 

ʠʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ ʪʦʧʣʠʚʘ ʜʣʷ ʨʘʢʝʪ, ʥʘ ʛʝʦʛʨʘʬʠʠ ʩʪʨʦʝʥʠʝ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ [1, ʩ. 

25].  

ʊʘʢ, ʠʟʫʯʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʪʝʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʧʦʟʚʦʣʠʪ ʨʘʩʢʨʳʪʴ ʠʭ ʩ ʨʘʟʣʠʯʥʳʭ ʩʪʦʨʦʥ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʦʙʫʯʝʥʠʷ, ʟʘʥʷʪʠʷ ʩʪʨʦʷʪʩʷ ʧʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ʚʝʩʴ ʫʯʝʙʥʳʡ 

ʛʦʜ. ʅʝʩʦʤʥʝʥʥʳʤ ʧʣʶʩʦʤ ʬʠʥʩʢʦʡ ʤʦʜʝʣʠ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʦʝ ʟʘʧʦʤʠʥʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ. ʇʦʩʨʝʜʩʪʚʦʤ ʝʝ ʜʦʚʦʣʴʥʦ ʣʝʛʢʦ ʬʦʨʤʠʨʫʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʘʚʳʢʠ ʠ 

ʫʤʝʥʠʷ, ʪʘʢ ʢʘʢ ʠʟʫʯʘʝʤʳʝ ʧʨʝʜʤʝʪʳ ʜʝʪʠ ʚʳʙʠʨʘʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ʌʠʥʩʢʘʷ ʤʦʜʝʣʴ ʦʙʫʯʝʥʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʬʝʥʦʤʝʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ 

ʦʙʫʯʝʥʠʠ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ, 

ʘ ʥʝ ʢʘʢ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʠʩʪʝʤ ʥʘ ʧʦʣʫʯʝʥʠʠ ʘʙʩʪʨʘʢʪʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʪʦʤ ʠʣʠ 

ʠʥʦʤ ʷʚʣʝʥʠʠ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩʯʠʪʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʫʶ ʚ ʧʨʦʮʝʩʩʝ ʩʤʝʞʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʦʣʞʝʥ ʨʘʟʨʝʰʠʪʴ 

ʫʯʘʱʠʡʩʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʝʥ ʜʣʷ ʜʝʪʝʡ, ʫ ʥʠʭ ʬʦʨʤʠʨʫʝʪʩʷ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʤʦʪʠʚʘʮʠʠ ʠ ʞʝʣʘʥʠʷ ʧʨʦʷʚʠʪʴ ʩʝʙʷ.  

ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʘʤʦ ʧʦʥʷʪʠʝ ʬʝʥʦʤʝʥ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʦʙʲʝʢʪ 

ʨʝʘʣʴʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʢʦʥʢʨʝʪʥʦʝ ʷʚʣʝʥʠʝ ʠʣʠ ʧʨʝʜʤʝʪ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʚʦ ʚʩʝʭ ʘʩʧʝʢʪʘʭ. ɿʜʝʩʴ, ʛʣʘʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʘʜʘʧʪʘʮʠʠ ʪʝʤʳ ʜʣʷ ʚʩʝʭ ʧʨʝʜʤʝʪʦʚ, ʪʦ ʝʩʪʴ ʪʝʤʘ ʥʝ ʜʦʣʞʥʘ ʥʦʩʠʪʴ ʫʟʢʫʶ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ.  

ʉ.ʉ.ɺʳʛʦʜʩʢʠʡ ʦʪʤʝʯʘʣ: çʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʠʤ ʷʚʣʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʨʝʙʝʥʦʢ 

ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ, ʪʦ ʝʩʪʴ ʙʣʠʟʢʦ ʢ ʦʧʳʪʫ 

ʦʙʫʯʘʶʱʝʛʦʩʷè. ʇʦ ʤʥʝʥʠʶ ʦʩʥʦʚʘʪʝʣʝʡ ʬʝʥʦʤʝʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʜʘʥʥʳʡ ʤʝʪʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʩʧʦʩʦʙʝʥ ʩʦʟʜʘʚʘʪʴ 

ʥʝʦʙʭʦʜʠʤʫʶ ʩʨʝʜʫ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ, ʪʘʢʠʭ ʢʘʢ: ʢʨʝʘʪʠʚʥʦʩʪʴ, 

ʣʶʙʦʟʥʘʪʝʣʴʥʦʩʪʴ, ʞʝʣʘʥʠʝ ʫʯʠʪʴʩʷ, ʨʘʙʦʪʘ ʚ ʢʦʤʘʥʜʝ ʠ ʧʨʦʯʠʝ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʦ 

ʦʪʤʝʯʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʠʭ ʥʘʚʳʢʦʚ: ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʝʙʫʝʪʩʷ ʦʪʤʝʪʠʪʴ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʬʝʥʦʤʝʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ 

ʠ ʪʨʘʜʠʮʠʦʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 ï ʈʘʟʣʠʯʠʷ ʬʝʥʦʤʝʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʬʦʨʤʘʪʘ 

ʌʝʥʦʤʝʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ ʊʨʘʜʠʮʠʦʥʥʳʡ ʬʦʨʤʘʪ 

1.ʆʙʫʯʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʫʤʝʥʠʝ 

ʨʝʰʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ. ʋ 

ʫʯʘʱʠʭʩʷ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘʚʳʢʠ ʨʘʟʨʝʰʝʥʠʷ 

ʟʘʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʦʣʫʯʝʥʥʳʤʠ ʟʥʘʥʠʷʤʠ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʝʡ ʥʘʫʢʠ.  

2.ʇʦʜʭʦʜ ʥʘʧʨʘʚʣʝʥ ʥʘ ʘʢʪʠʚʠʟʘʮʠʶ ʨʦʣʠ 

ʜʝʪʝʡ. ɼʘʥʥʘʷ ʨʦʣʴ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʤ ʭʘʨʘʢʪʝʨʝ ʩʠʩʪʝʤʳ 

ʦʙʫʯʝʥʠʷ.  

3.ʌʦʨʤʠʨʫʶʪʩʷ ʥʘʚʳʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ ʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. 

4.ʅʘʣʠʯʠʝ ʢʨʠʪʝʨʠʘʣʴʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ, 

ʢʦʪʦʨʦʝ ʧʨʠʟʚʘʥʦ ʦʮʝʥʠʚʘʪʴ ʜʝʪʝʡ ʥʝ ʧʦ 

ʨʝʡʪʠʥʛʫ, ʘ ʧʦ ʢʘʯʝʩʪʚʫ ʧʦʣʫʯʝʥʥʳʭ 

ʟʥʘʥʠʡ.   

1.ʌʦʨʤʠʨʦʚʘʥʠʝ ʘʙʩʪʨʘʢʪʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʷʚʣʝʥʠʷʭ ʠ ʫʩʪʨʦʡʩʪʚʝ 

ʤʠʨʘ ʚ ʮʝʣʦʤ. 

2.ʋʯʘʱʠʤʩʷ ʭʘʨʘʢʪʝʨʝʥ ʩʪʘʪʫʩ 

ʧʘʩʩʠʚʥʳʭ ʩʣʫʰʘʪʝʣʝʡ. ɻʣʘʚʥʘʷ ʨʦʣʴ 

ʧʨʠʥʘʜʣʝʞʠʪ ʫʯʠʪʝʣʶ.  

3.ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ ʟʥʘʥʠʡ ʥʘ ʧʨʦʩʪʦʝ 

ʟʘʧʦʤʠʥʘʥʠʝ, ʘ ʥʝ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ. 

4.ʀʟʦʣʠʨʦʚʘʥʥʦʝ ʧʨʝʧʦʜʘʚʘʥʠʝ 

ʧʨʝʜʤʝʪʦʚ, ʦʪʩʫʪʩʪʚʠʝ ʤʝʞʧʨʝʜʤʝʪʥʳʭ 

ʩʚʷʟʝʡ.  

 

ɺ ʨʘʤʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʙʦʟʥʘʯʠʪʴ ʦʪʣʠʯʠʝ 

ʬʝʥʦʤʝʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʪ ʠʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʡ: 

1.ʅʘʣʠʯʠʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʠʜʝʡ ʠ ʧʦʜʭʦʜʦʚ ʚ ʦʙʣʘʩʪʠ ʧʝʜʘʛʦʛʠʢʠ. ʅʘʧʨʠʤʝʨ, 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʦʜʭʦʜ, ʧʨʦʙʣʝʤʥʦʝ ʠ ʧʨʦʝʢʪʥʦʝ ʦʙʫʯʝʥʠʝ. ʊʦ ʝʩʪʴ ʦʪʤʝʯʘʝʪʩʷ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʘ ʠʟʫʯʝʥʠʝ ʠ ʨʝʰʝʥʠʝ ʟʘʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 

2.ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʦʩʤʳʩʣʝʥʠʝ ʦʙʫʯʝʥʠʷ. ʅʘ ʙʘʟʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʬʝʥʦʤʝʥʘ 

ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʢʦʛʥʠʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʚʦ ʤʥʦʛʦʤ ʧʨʠʙʣʠʞʝʥʳ ʢ ʨʝʘʣʴʥʦʩʪʠ, 

ʪʦ ʝʩʪʴ ʠʟʫʯʘʝʤʦʝ ʷʚʣʝʥʠʝ ʠʣʠ ʧʨʝʜʤʝʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʦʝʮʠʨʦʚʘʥʠʝʤ ʚ ʦʙʳʜʝʥʥʳʡ 

ʤʠʨ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʦʩʤʳʩʣʝʥʥʦʩʪʠ ʚʳʩʪʫʧʘʝʪ 

ʧʨʘʢʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʉʫʱʥʦʩʪʴ ʬʝʥʦʤʝʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʧʦʜʣʠʥʥʦʩʪʠ ʧʨʘʢʪʠʢʠ ʢʘʢ ʵʣʝʤʝʥʪʘ ʫʯʝʙʥʦʡ ʩʠʪʫʘʮʠʠ. 

3.ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʘ ʫʯʝʥʠʢʘ. ʆʧʠʩʳʚʘʝʤʳʡ ʧʦʜʭʦʜ ʜʝʣʘʝʪ ʫʯʝʥʠʢʘ ʮʝʥʪʨʘʣʴʥʳʤ 

ʟʚʝʥʦʤ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʪʦ ʝʩʪʴ ʜʝʪʠ ʩʘʤʠ ʢʦʥʪʨʦʣʠʨʫʶʪ ʵʪʦʪ ʧʨʦʮʝʩʩ. ʊʘʢʘʷ 

ʢʦʥʮʝʧʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʫʣʫʯʰʝʥʠʶ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʚʦʣʝʚʦʡ ʩʬʝʨʳ. 

4.ʂʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʫʤʝʥʠʷʭ. ʋʯʝʥʠʢʘʤ ʥʝʦʙʭʦʜʠʤʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʥʘʚʳʢʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʧʦʩʪʘʚʣʝʥʥʳʝ ʥʘ ʦʙʱʝʝ ʨʘʟʚʠʪʠʝ. ʊʘʢ, ʨʝʙʝʥʦʢ 

ʫʯʠʪʩʷ ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ, ʨʝʰʘʪʴ ʨʘʟʨʝʰʘʪʴ ʩʣʦʞʥʳʝ ʩʠʪʫʘʮʠʠ, ʘ ʪʘʢʞʝ ʨʘʩʩʪʘʚʣʷʪʴ 

ʣʠʯʥʳʝ ʧʨʠʦʨʠʪʝʪʳ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʮʝʣʠ [2, ʩ. 336]. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʘʩʧʝʢʪʳ ʬʝʥʦʤʝʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʚʥʝʜʨʷʪʴ ʚ ʨʘʟʣʠʯʥʳʝ ʜʠʩʮʠʧʣʠʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʭʠʤʠʶ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʨʠʚʝʜʝʪ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʘʥʝʝ ʦʙʦʟʥʘʯʝʥʥʳʭ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ ʫ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʇʦ 

ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʨʠʤʝʥʝʥʠʝ ʧʦʜʭʦʜʘ ʩʳʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ 

ʫʯʘʠɦʭʩʷ ʢ ʦʣʠʤʧʠʘʜʘʤ ʠʣʠ ʥʘʫʯʥʳʤ ʧʨʦʝʢʪʘʤ.  

ʆʧʨʝʜʝʣʠʤ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ:  

1.ʌʦʨʤʠʨʦʚʘʥʠʝ ʫ ʫʯʝʥʠʢʦʚ ʧʨʠʚʳʯʢʠ ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʨʝʘʣʴʥʦʩʪʴʶ.  

2.ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʨʠ ʵʪʦʤ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʧʦʨʳ ʥʘ ʩʤʝʞʥʳʝ ʜʠʩʮʠʧʣʠʥʳ.  
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3.ʇʝʜʘʛʦʛ ʟʘʥʠʤʘʝʪ ʨʦʣʴ ʥʘʩʪʘʚʥʠʢʘ, ʧʨʝʧʦʜʥʦʩʠʪ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʨʝʛʫʣʠʨʫʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʫʯʘʱʠʭʩʷ.  

4.ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʚʳʙʦʨʘ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʟʘʜʘʯʠ [3]. 

ʇʨʠʤʝʥʝʥʠʝ ʬʝʥʦʤʝʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʦʞʝʪ ʪʘʢʞʝ ʦʢʘʟʘʪʴ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʟʛʣʷʜʘ ʦʙʱʝʩʪʚʘ ʥʘ ʜʘʥʥʳʡ ʧʨʝʜʤʝʪ, ʘ ʪʘʢʞʝ ʨʝʰʠʪ ʚʦʧʨʦʩ ʦ 

ʭʠʤʠʯʝʩʢʦʡ ʙʝʟʛʨʘʤʦʪʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʦʟʜʘʥʠʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʘ ʭʠʤʠʠ ʚ ʦʙʱʝʩʪʚʝ.  

ʊʘʢ, ʧʨʠʤʝʥʝʥʠʝ ʬʝʥʦʤʝʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ ʭʠʤʠʠ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘʯʠʥʘʪʴ ʩ 7 ʢʣʘʩʩʘ, ʪʦ ʝʩʪʴ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʠʟʫʯʝʥʠʷ ʧʨʝʜʤʝʪʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʦʙʫʯʝʥʠʝ ʪʝʤʝ ʩʪʨʦʝʥʠʝ ʚʝʱʝʩʪʚʘ.  ɺʦ-ʧʝʨʚʳʭ, 

ʦʙʦʟʥʘʯʘʝʪʩʷ ʦʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ, ʥʘʧʨʠʤʝʨ, ʧʦʯʝʤʫ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʚ 

ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ? 

ɺʦ-ʚʪʦʨʳʭ, ʫʯʠʪʝʣʴ ʧʦʜʪʘʣʢʠʚʘʝʪ ʜʝʪʝʡ ʢ ʧʦʠʩʢʫ ʦʪʚʝʪʘ ʥʘ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʫʨʦʢʘ.  

ɺ-ʪʨʝʪʴʠʭ, ʫʯʘʱʠʝʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʧʝʜʘʛʦʛʦʤ ʟʘʪʨʘʛʠʚʘʶʪ ʚʩʶ ʠʤʝʶʱʫʶʩʷ 

ʠʥʬʦʨʤʘʮʠʶ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦ ʩʤʝʞʥʳʭ ʜʠʩʮʠʧʣʠʥ. ɺ ʠʪʦʛʝ, ʜʝʪʠ ʜʦʣʞʥʳ 

ʧʨʠʡʪʠ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʨʘʟʨʝʰʝʥʠʶ ʚʳʜʚʠʥʫʪʦʡ ʧʨʦʙʣʝʤʳ.  

ʇʨʦʚʦʜʷ ʨʘʙʦʪʫ ʩ ʦʜʘʨʝʥʥʳʤʠ ʜʝʪʴʤʠ, ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʪʦʣʴʢʦ ʠʭ ʫʤʩʪʚʝʥʥʳʡ 

ʧʦʪʝʥʮʠʘʣ, ʫʯʠʪʳʚʘʣʠ ʠ ʚʨʝʤʷ, ʦʪʚʝʜʝʥʥʦʝ ʥʘ ʩʘʤʦ ʟʘʥʷʪʠʝ. ʀʩʧʦʣʴʟʦʚʘʣʩʷ 

ʠʥʪʝʨʚʘʣʴʥʳʡ ʫʨʦʢ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʝ ʧʝʨʝʛʨʫʞʘʪʴ ʜʝʪʝʡ. 

 
ʇʨʠʤʝʯʘʥʠʝ: ʉʠʥʠʝ - ʧʝʨʚʘʷ ʛʨʫʧʧʘ, ʫʯʝʥʠʢʠ ʩ ʦʙʳʯʥʳʤ ʬʦʨʤʘʪʦʤ ʦʙʫʯʝʥʠʷ. ʂʨʘʩʥʳʝ - ʚʪʦʨʘʷ ʛʨʫʧʧʘ, 

ʫʯʝʥʠʢʠ ʧʨʦʰʝʜʰʠʝ ʠʥʪʝʥʩʠʚ-ʢʫʨʩ ʧʦ ʭʠʤʠʠ. 

 

ʈʠʩ. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʫʯʝʥʠʢʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʝʥʦʤʝʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ 

 

ʄʦʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ ʟʘʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʫ ʫʯʘʱʠʭʩʷ. ɽʩʣʠ 

ʩʨʘʚʥʠʚʘʪʴ ʥʘʯʘʣʴʥʳʡ ʵʪʘʧ, ʪʦ ʫʯʘʱʠʝʩʷ ʚʣʘʜʝʣʠ ʦʩʥʦʚʥʦʡ ʙʘʟʦʡ ʟʥʘʥʠʡ, ʪʦ ʫʞʝ ʥʘ 

ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ ʜʝʪʠ ʧʦʣʫʯʠʣʠ, ʧʦʤʠʤʦ ʫʛʣʫʙʣʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʘʚʳʢ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʫʨʦʚʥʷ 9-ʛʦ ʢʣʘʩʩʘ. (ʉʤ. ʜʠʘʛʨʘʤʤʫ 1 ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʟʥʘʥʠʡ 

ʫʯʝʥʠʢʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʝʥʦʤʝʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ çɼʦè ʠ çʇʦʩʣʝè 

ʦʙʫʯʝʥʠʷ). 
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ʌʝʥʦʤʝʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʨʘʟʚʠʚʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʛʨʘʤʦʪʥʦʩʪʴ ʫ 

ʫʯʘʱʠʭʩʷ ʧʦ ʧʨʝʜʤʝʪʫ ʭʠʤʠʷ, ʢʦʪʦʨʘʷ ʚʳʩʦʢʦ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʇʨʠʦʙʨʝʪʝʥʥʳʝ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʧʦʤʦʛʣʠ ʜʝʪʷʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʭ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʟʥʘʥʠʡ ʧʦ ʪʝʤʘʤ ʢʠʩʣʦʪ-ʦʩʥʦʚʘʥʠʡ ʚ ʙʳʪʫ: ʢʘʢ ʦʯʠʩʪʠʪʴ ʞʠʨʦʚʦʡ ʥʘʣʝʪ ʥʘ ʛʘʟʦʚʦʡ 

ʧʣʠʪʝ. 

ʅʘ ʜʠʘʛʨʘʤʤʝ 1 ʚʠʜʝʥ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ, ʨʘʙʦʪʘʱʠʭ ʧʦ ʦʙʳʯʥʦʡ 

ʧʨʦʛʨʘʤʤʝ (ʩʠʥʠʝ) ʠ ʫʯʘʱʠʭʩʷ, ʧʨʦʰʝʜʰʠʭ çʠʥʪʝʥʩʠʚ-ʢʫʨʩè ʧʦ ʭʠʤʠʠ (ʢʨʘʩʥʳʝ).  

ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʘʤʦ ʢʘʯʝʩʪʚʦ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʥʠʡ ʦʪʣʠʯʘʝʪʩʷ ʥʘ ʛʣʘʟ, ʥʝ ʪʦʣʴʢʦ ʜʦ ʦʙʫʯʝʥʠʷ, ʥʦ ʠ ʦʪ ʦʙʳʯʥʦʛʦ 

ʩʨʝʜʥʝʛʦ ʟʚʝʥʘ ʫʯʝʥʠʢʦʚ ʚ ʢʦʥʮʝ ʦʙʫʯʝʥʠʷ.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʘʱʠʝʩʷ, ʫ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʶʪ ʢʘʢʠʝ-ʣʠʙʦ ʩʪʨʘʭʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʭʠʤʠʝʡ, ʩʧʦʩʦʙʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʭʦʜʠʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʠ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʝ ʩ ʨʘʟʥʳʭ ʨʘʢʫʨʩʦʚ, ʦʪʢʨʳʚʘʷ ʜʣʷ ʩʝʙʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ.  

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʦʧʳʪʘ ʧʦ ʨʘʙʦʪʝ ʩ ʦʜʘʨʝʥʥʳʤʠ ʜʝʪʴʤʠ, ʧʦʣʴʟʫʷʩʴ ʤʝʪʦʜʦʤ 

ʬʝʥʦʤʝʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʤʦʞʥʦ ʜʘʪʴ ʩʚʦʝ ʧʦʥʷʪʠʝ ʦ ʜʘʥʥʦʤ ʤʝʪʦʜʝ. 

ʌʝʥʦʤʝʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ ï ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʟʫʯʝʥʠʠ 

ʥʘʫʢʠ ʫʯʘʱʠʤʠʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʩʦʢʦʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ ʥʝʡ, 

ʠʩʧʦʣʴʟʫʷ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʧʦ ʨʝʰʝʥʠʶ ʬʝʥʦʤʝʥʘʣʴʥʦʡ ʧʨʦʙʣʝʤʳ ʢʘʢ ʥʘ ʫʨʦʢʝ, ʪʘʢ 

ʠ ʚ ʞʠʟʥʠ. ɿʘʜʘʯʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʬʝʥʦʤʝʥʦʚ (ʧʨʦʙʣʝʤ) ʚ ʨʝʘʣʴʥʦʡ 

ʞʠʟʥʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʨʘʤʦʪʥʦʩʪʴʶ ʫʯʘʱʠʭʩʷ [4,5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʳʜʝʣʠʣʠ ʦʩʥʦʚʥʳʝ ʰʘʛʠ ʚ ʵʪʦʡ ʤʝʪʦʜʠʢʝ: 

1. ʉʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʚ ʧʦʠʩʢʝ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʪʚʝʪʦʚ ʧʦ ʧʨʦʙʣʝʤʝ ʟʘʜʘʥʥʦʡ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. 

2. ɿʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʥʘʫʢʝ ʧʦ ʪʝʤʘʤ, ʩʚʷʟʘʥʥʳʭ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʴʶ. 

3. ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʨʦʣʴ ʥʘʩʪʘʚʥʠʢʘ ʟʘʥʠʤʘʝʪ ʫʯʠʪʝʣʴ, ʛʜʝ ʧʦʤʦʛʘʣ ʜʝʪʷʤ 

ʫʩʚʘʠʚʘʪʴ ʚʩʝ ʥʘʚʳʢʠ ʠ ʢʦʥʮʝʧʪʳ ʧʦ ʨʝʰʝʥʠʶ ʪʨʫʜʥʳʭ ʟʘʜʘʯ. 

4. ʋʯʝʥʠʢʘʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʧʦʣʥʘʷ ʩʚʦʙʦʜʘ ʜʝʡʩʪʚʠʡ ʠ ʨʝʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʠʭ 

ʚʳʙʦʨʘ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʪʝʤ. 

ɺʳʚʦʜʳ: ɹʳʣʠ ʦʙʦʟʥʘʯʝʥʳ ʦʪʣʠʯʠʷ ʬʝʥʦʤʝʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʪ 

ʠʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʡ. ʆʧʨʝʜʝʣʠʣʠ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ. ɸ ʪʘʢʞʝ ʧʨʦʠʟʦʰʝʣ ʨʦʩʪ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʫʯʝʥʠʢʦʚ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʬʝʥʦʤʝʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. ɺʥʝʜʨʝʥʠʝ ʬʝʥʦʤʝʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʦʜʘʨʝʥʥʳʭ ʜʝʪʝʡ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʥʷʪʠʷʭ ʠ ʥʘ 

ʫʨʦʢʘʭ ʭʠʤʠʠ 7 ʢʣʘʩʩʘ ʜʘʣʦ ʨʘʟʚʠʪʠʝ ʚʩʝʭ ʢʘʯʝʩʪʚ ʠ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫ ʫʯʘʱʠʭʩʷ. ʂ ʪʘʢʠʤ 

ʢʘʯʝʩʪʚʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʫʭʦʚʫʶ ʠ ʟʨʠʪʝʣʴʥʫʶ ʧʘʤʷʪʴ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʘʟʫʤʥʦʤʫ 

ʦʩʤʳʩʣʝʥʠʶ ʬʝʥʦʤʝʥʦʚ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʝʝ ʨʝʰʝʥʠʷ, ʧʩʠʭʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. 

ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʠʣ ʩʳʛʨʘʪʴ ʚʘʞʥʳʡ ʤʦʤʝʥʪ ʚ ʧʦʜʛʦʪʦʚʢʝ ʫʯʘʱʠʭʩʷ ʢ ʥʘʫʯʥʳʤ 

ʨʘʙʦʪʘʤ ʠ ʦʣʠʤʧʠʘʜʘʤ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʠ ʬʠʥʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ 

ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʧʦʜʥʷʪʴ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ, 

ʪ.ʢ. ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʘʢʪʠʚʠʟʘʮʠʶ ʨʦʣʠ ʜʝʪʝʡ, ʥʘ ʫʤʝʥʠʝ ʨʝʰʘʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ. ʌʦʨʤʠʨʫʝʪʩʷ ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʧʦʚʳʰʘʝʪʩʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʨʠʪʝʨʠʘʣʴʥʦʝ ʦʮʝʥʠʚʘʥʠʝ, ʢʦʪʦʨʦʝ 

ʧʨʠʟʚʘʥʦ ʦʮʝʥʠʚʘʪʴ ʜʝʪʝʡ ʥʝ ʧʦ ʨʝʡʪʠʥʛʫ, ʘ ʧʦ ʢʘʯʝʩʪʚʫ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ.   
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ʋɼʂ 691.33  

ʍʀʄʀʗ ʉɸɹɸנʓʅɼɸ ʆפʋʐʓʃɸʈɼʓר ʍʀʄʀʗʃʓפ ɹɯʃɯʄɯʅ 

ʊɽʈɽרɼɽʊʋɼɽɻɯ ɹɽʃʉɽʅɼɯ ᴄɼɯʉʊɽʈɼɯר ʈᴆʃɯ 

 

ɾʘʥʠʤʭʘʥ ʅ., ʆʩʪʘʬʝʡʯʫʢ ʅ.ɺ., ɹʝʛʝʥʦʚʘ ɹ.ɽ. 

(ʄ.ϧʦʟʳʙʘʝʚ ʘʪ. ʉϧʋ) 

 

ɹװʛʽʥʛʽ ʢװʥʽ ʦץʳʪʫ ʧʨʦʮʝʩʽʥ ʞʦʩʧʘʨʣʘʫ, ץʦʣʜʘʥʫ ʞᴅʥʝ ʙʘץʳʣʘʫʜʳש ʪʠʽʤʜʽ 

ᴅʜʽʩʪʝʨʽʥ ײʩʳʥʫʰʳ ʞʘשʘ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷ ʪװʨʣʝʨʽ ʢᴇʧ. ʆʣʘʨʜʳש ʙʘʨʣʳסʳʥʳש 

ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ᴇʟ ʙʝʪʽʥʰʝ ʜʘʤʠ ʘʣʘʪʳʥ ʞʝʢʝ ʘʜʘʤʜʳ ʰʳסʘʨʤʘʰʳʣʳץʪʳ ʪװʨʜʝ 

 ʘʥסʘ ʙʽʣʽʤʜʽ ᴇʟ ʙʝʪʽʤʝʥ ʘʣʳʧ, ʘʣסʣײʜʘʡʜʘ ʪסʣ ʞʘײʘʣʳʧʪʘʩʪʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹץ

ʙʽʣʽʤʜʽ ʘʣסʘ ץʘʨʘʡ ʞװʨʝʪʽʥ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץʧʝʥ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʘʪʳʥ ʦץʫ ʧʨʦʮʝʩʽ 

 .ʘʞʝʪץ

ʍʠʤʠʷ ʩʘʙʘסʳʥʜʘ ʙʝʣʩʝʥʜʽ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫ ï ʦץʫʰʳʣʘʨʜʳש ʙʽʨ-ʙʽʨʽʤʝʥ ʧʽʢʽʨ 

ʘʣʤʘʩʫ ʘʨץʳʣʳ ʪʦʧʪʳץ ʤʽʥʜʝʪʪʝʨʜʽ ײʪʳʤʜʳ ʞᴅʥʝ ʪʠʽʤʜʽ ʰʝʰʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ 

ʙʽʨʣʝʩʢʝʥ ײʞʳʤʜʳץ ᴅʨʝʢʝʪʪʝʨʜʽ ײʡʳʤʜʘʩʪʳʨʫ ᴅʜʽʩʽ. [1, 2]. ʊʦʧʪʘ  ץʘʪʳʩʫʰʳ ʦץʫʰʳʣʘʨ 

ʙʝʣʛʽʣʝʥʛʝʥ ʤᴅʩʝʣʝ ʪᴇשʽʨʝʛʽʥʜʝ ᴇʟ ʧʽʢʽʨʣʝʨʽʥ ץʦʨסʘʫסʘ ײʤʪʳʣʘʜʳ, ʩʦʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ 

ʦץʫʰʳʣʘʨ ʙʽʨ-ʙʽʨʽʥʝ ʣʦʛʠʢʘʣʳץ ʪײʞʳʨʳʤʜʘʨʳ, ᴇʟʽʥʜʽʢ ʢᴇʟץʘʨʘʩʪʘʨʳ ʘʨץʳʣʳ ᴅʩʝʨ ʝʪʝʜʽ, 

ʞʘשʘ ʧʽʢʽʨʣʝʨ ץʘʣʳʧʪʘʩʘʜʳ, ʦʡ-ᴇʨʽʩʪʝʨʽ ʢʝשʝʡʝʜʽ [3]. 

ʊʦʧʪʳץ ʞײʤʳʩ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʥʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡ ʤʝʥ ʵʤʦʮʠʦʥʘʣʜʳץ 

ʢᴇשʽʣ-ʢװʡʜʽ ʙʘʩʳʥʘʥ ʢʝʰʽʨʫ, ʘʣסʘʥ ʙʽʣʽʤʜʝʨʽʥ ʙʝʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ ᴇʤʽʨ ʰʳʥʜʳסʳʥ ʪʝʨʝש 

ʪʘʥʫʳʥʘ, ʦץʫʰʳʥʳש ʙʝʡʤᴅʣʽʤ ʩʳʨʳʥ ʪװʩʽʥʫʽʥʝ ץʘʞʝʪʪʽ ʘʣסʳʰʘʨʪʪʘʨ ʞʘʩʘʣʘʜʳ ʞᴅʥʝ ᴇʟ 

ʦʡʳʥ ʙʘʩץʘʣʘʨʤʝʥ ʘʰʳץ ʞᴅʥʝ ʝʨʢʽʥ ʙᴇʣʽʩʝʜʽ. ʄײʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʙʝʣʩʝʥʜʽʣʽʛʽ ʘʨʪʘʜʳ, 

ʦʣʘʨ ʪʘʥʳʤʜʳץ ᴅʨʝʢʝʪʪʽש ʩʫʙʲʝʢʪʽʩʽʥʝ ʘʡʥʘʣʘʜʳ [4]. 

ʍʠʤʠʷʥʳ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ʦץʳʪʫʜʳש ʩʘʧʘʩʳ ʦץʳʪʫʜʳש ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽʥ ʪʘשʜʘʫ ʤʝʥ 

 ʞʳʨʳʤʜʘʫʳʥʘײʪʳʤʜʳ ʪײ ʳʪʫ ᴅʜʽʩʪʝʨʽʥץʦ שʘʣʽʤʥʽסײʘʪʘʨ ʤץ ʦʣʜʘʥʫʳʥʘ, ʩʦʥʳʤʝʥץ

ʙʘʡʣʘʥʳʩʪʳ. ɹʝʣʩʝʥʜʽ ʞװʡʝ ʘʨץʳʣʳ ʦץʳʪʫʜʘ ʙʝʣʛʽʣʽ ʙʽʨ ʤʦʜʫʣʴʜʽש ʤʘʟʤײʥʳʥ ʤʝשʛʝʨʫ 

 .ʳ ʙʦʣʫʳ ʢʝʨʝʢסʦʣʜʘʥʳʣʘʪʳʥ ᴅʜʽʩʪʝʨ ʞʠʳʥʪʳץ ᴇʨʥʝʢʪʝ ץʡʳʤʜʳײ ʰʽʥװ

ʍʠʤʠʷʥʳ ʦץʳʪʫʜʘסʳ ʙʝʣʩʝʥʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ ʜʝʛʝʥʽʤʽʟ ï ʞʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ʙʝʣʩʝʥʜʽ 

ᴅʜʽʩʪʝʨʜʽש ʙʘʨʣʳץ ʞʘץʪʘʨʳʥ ʙʦʡʳʥʘ ʩʽשʽʨʝʪʽʥ, ʙʽʨ-ʙʽʨʽʥ ʪʦʣʳץʪʳʨʘʪʳʥ ᴅʜʽʩʪʝʨ ʢʝʰʝʥʽʥ 

 ʪʳʤʜʳ ʰʝʰʫʜʽײ ,ʩʘʪʳ ʤʝʥ ʤʽʥʜʝʪʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧץʤʘ שʪʳץʨʫ, ʙʝʣʛʽʣʽ ʙʽʨ ʩʘʙʘײץ

  .ʨʫ ʜʝʛʝʥ ʩᴇʟײץ ʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʙʝʣʩʝʥʜʽ ᴅʜʽʩʪʽץ

ʍʠʤʠʷʥʳ ʦץʳʪʫʜʘ  ʙʝʣʩʝʥʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ ʘʨץʳʣʳ  ʦץʳʪʫʜʳש ʤʽʥʜʝʪʪʝʨʽ ʤʝʥ 

ʞʦʣʜʘʨʳʥ ʘʡץʳʥʜʘʧ, ײץʨʳʣʳʤ ʵʣʝʤʝʥʪʪʝʨʽʥ ײץʨʫ ײʩʪʘʥʳʤʜʘʨʳʥ ʙʘʩʰʳʣʳץץʘ ʘʣʘ 

ʦʪʳʨʳʧ, 10 ï ʩʳʥʳʧ ʭʠʤʠʷ ʧᴅʥʽʥʝʥ ʙʝʣʩʝʥʜʽ ʩʘʙʘץ ʪװʨʣʝʨʽ ᴅʜʽʩʪʝʤʝʩʽ ʜʘʷʨʣʘʥʜʳ. ʉʘʙʘץ 

ʤʘʟʤײʥʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʘסʜʘʨʣʘʤʘʜʘ ʤʘʪʝʨʠʘʣ ʤʘʟʤײʥʳ ʦץʫʰʳʣʘʨʜʳש ʘʣʜʳʥ-ʘʣʘ 

ʙʽʣʽʤʽ, ᴇʟ ʙʝʪʽʥʰʝ ʠʛʝʨʝʪʽʥ ʞײʤʳʩʳ, ʭʠʤʠʷ ʩʘʙʘץʪʘʨʳʥʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʙʝʣʩʝʥʜʽ 

ᴅʜʽʩʪʝʨ ʘʥʳץʪʘʣʜʳ. ʉʘʙʘץ ʤʘʟʤײʥʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʦʩʳ ʩʘʙʘץʪʘ ʠʛʝʨʽʣʝʪʽʥ ʙʽʣʽʤ 

ʤʘʟʤײʥʳ ʢᴇʨʩʝʪʽʣʜʽ. ʄײʥʜʘ ץʘʨʘʩʪʳʨʳʣסʘʥ ʪʘץʳʨʳʧʪʘʨ ᴇʟʘʨʘ װʥʜʝʩʪʽʛʽʥʝ ʩʘʡ 

ʩʘʙʘץʪʘʩʪʳץʧʝʥ ʙʽʨʽʢʪʽʨʽʣʝʜʽ. ʆץʫʰʳʣʘʨʜʳש ʘʣʜʳʥ-ʘʣʘ ʙʽʣʽʤʽ ʤʝʥ ʙʽʣʽʛʽʥʝ ʩװʡʝʥʝ 

https://skillbox.ru/media/education/pochemu-more-gryaznoe-kak-obuchenie-na-osnove-fenomenov-uchit-reshat-realnye-problemy/???history=0&pfid=1&sample=2&ref=0
https://skillbox.ru/media/education/pochemu-more-gryaznoe-kak-obuchenie-na-osnove-fenomenov-uchit-reshat-realnye-problemy/???history=0&pfid=1&sample=2&ref=0
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ʦʪʳʨʳʧ, ʞʘשʘ ʪװʩʽʥʽʢʪʽ ʦץʳʪʩʘ, סײʳʤʜʘʨʜʳ ʠʛʝʨʫ ʜᴅʡʝʢʪʽ, ʙʽʣʽʤʽ ʪʝʨʝש ʞᴅʥʝ ʪʠʷʥʘץʪ r

ʙʦʣʳʧ ץʘʣʳʧʪʘʩʳʧ, ʽʩ-ᴅʨʝʢʝʪʪʝʨʽ ʪʦʣʳץʪʳʨʳʣʳʧ ʦץʫʰʳʣʘʨʜʳש ʘץʳʣ-ʦʡʳʥ ʜʘʤʳʪʘʜʳ. 

ʍʠʤʠʷ ʩʘʙʘסʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʭʠʤʠʷʣʳץ ʙʽʣʽʤʽʥ ʪʝʨʝשʜʝʪʫʜʝʛʽ ʙʝʣʩʝʥʜʽ  

ᴅʜʽʩʪʝʨʜʽש ʨᴇʣʽʥ ʘʥʳץʪʘʫ ʤʘץʩʘʪʳʥʜʘ ʪᴅʞʽʨʠʙʝ װʰʽʥ ʝʢʽ ʧʘʨʘʣʣʝʣʴ ʦʥʳʥʰʳ ʩʳʥʳʧ 

ʪʘשʜʘʣʜʳ. ɹʽʨ ʩʳʥʳʧʪʘ ʦץʳʪʫ װʜʝʨʽʩʽ ʜᴅʩʪװʨʣʽ ʪװʨʜʝ ʣʝʢʮʠʷ ʪװʨʽʥʜʝ, ʘʣ ʝʢʽʥʰʽʩʽʥʜʝ 

ʙʝʣʩʝʥʜʽ ʬʦʨʤʘʣʘʨ ʤʝʥ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽ ץʦʣʜʘʥʳʣʜʳ. 

çɻʘʣʴʚʘʥʠʢʘʣʳץ ʵʣʝʤʝʥʪè ʪʘץʳʨʳʙʳ ʪʘשʜʘʣʜʳ. ʉʝʙʝʙʽ, פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ, 

ʦʨʪʘʣʳץ ʞᴅʥʝ ʩʦʣʪװʩʪʽʢ ᴇשʽʨʣʝʨʽʥʽ151 ש ʤסײʘʣʽʤʽ ץʘʪʳʩץʘʥ ʩʘʫʘʣʥʘʤʘ ʥᴅʪʠʞʝʩʽ 

ʙʦʡʳʥʰʘ ʢװʨʜʝʣʽ ʪʘץʳʨʳʧ ʨʝʪʽʥʜʝ ʘʥʳץʪʘʣʜʳ. ʗסʥʠ, ʙʘʨʣʳץ ץʘʪʳʩʫʰʳʥʳ35,1% ש-ʳ 

ʥʝʤʝʩʝ 53-ʽ çʕʣʝʢʪʨʦʭʠʤʠʷʣʳץ ʧʦʪʝʥʮʠʘʣʜʘʨ ץʘʪʘʨʳ. ɻʘʣʴʚʘʥʠʢʘʣʳץ ʵʣʝʤʝʥʪè 

ʪʘץʳʨʳʙʳʥ ʢװʨʜʝʣʽ ʜʝʧ ʪʘʧץʘʥ (ʉʳʟʙʘʥײʩץʘ 1). 

 
ʉʳʟʙʘʥײʩץʘ 1. 10-ʩʳʥʳʧ ʙʦʡʳʥʰʘ ʢװʨʜʝʣʽ ʪʘץʳʨʳʧʪʘʨ 

 

ɹʝʣʩʝʥʜʽ ʦץʫʜʳ ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʩʳʥʳʧ ʙᴇʣʤʝʩʽʥʜʝ ʢʦʤʧʴʶʪʝʨ, 

ʧʨʦʝʢʪʦʨ, ʪʘץʪʘ, ʙʦʨ, ʧʣʘʢʘʪʪʘʨ, ʤʘʨʢʝʨʣʝʨ ʞᴅʥʝ ɸ-4 ʬʦʨʤʘʪʳʥʜʘסʳ ץʘסʘʟʜʘʨ ʘʣʜʳʥ ʘʣʘ 

ᴅʟʽʨʣʝʥʜʽ. ʉʳʥʳʧ ʦץʫʰʳʣʘʨʜʳש ʝʨʢʽʥ ʪװʨʜʝ ʞײʤʳʩ ʞʘʩʘʫʳʥʘ ץʦʣʘʡʣʳ ʙʦʣʫʳ װʰʽʥ 

ʧʘʨʪʘʣʘʨ ʪᴇʤʝʥʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ ʙʦʡʳʥʰʘ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ (ʩʫʨʝʪ 1). ʄᴅʩʝʣʝʥ, ᴅʨ ʩʘʙʘץʪʘ 

ʦץʫʰʳʣʘʨ ʰʘסʳʥ ʪʦʧʪʘʨ ײץʨʘʤʳʥ ʙʽʨʥʝʰʝ ʨʝʪ ᴇʟʛʝʨʪʫʽ ʳץʪʠʤʘʣ, ʩʦʣ ʩʝʙʝʧʪʽ ʜʝ 

ʧʘʨʪʘʣʘʨ ʤʝʥ װʩʪʝʣʜʝʨ ʦʣʘʨʜʳש ʝʤʝʥ-ʝʨʢʽʥ ץʦʟסʘʣʫʳʥʘ ʢʝʜʝʨʛʽ ʙʦʣʤʘʫʳ ץʘʞʝʪ.  

 

 
ʉʫʨʝʪ 1. ʉʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʝʨʢʽʥ ʪװʨʜʝ ʞײʤʳʩ ʞʘʩʘʫʳʥʘ ץʦʣʘʡʣʳ ʙʦʣʫʳ װʰʽʥ 

ʦʨʥʘʣʘʩʪʳʨʳʣסʘʥ ʧʘʨʪʘʣʘʨ 

 

ᴄʜʝʪʪʝ ʩʳʥʳʧʪʘ ʦץʫʰʳʣʘʨ ʧʘʨʪʘסʘ ʝʢʝʫʜʝʥ ʦʪʳʨʳʧ, ʞװʟʜʝʨʽʥ ʤסײʘʣʽʤ ʞʘץץʘ 

ʙʝʨʽʧ ʦʪʳʨʘʜʳ. ɹײʣʘʡ ʦʪʳʨʫ ʦʣʘʨʜʳש ʙʽʨ-ʙʽʨʽʤʝʥ ץʦʷʥ-ץʦʣʪʳץ ʘʨʘʣʘʩʳʧ, ʪʠʽʤʜʽ ץʘʨʳʤ-

  .ʘʪʳʥʘʩ ʞʘʩʘʫʳʥʘ ʞᴅʨʜʝʤʜʝʩʧʝʡʜʽץ
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ʆץʫʰʳʣʘʨ ʩʳʥʳʧץʘ ʢʝʣʛʝʥʥʝʥ ʩʦש ʦʣʘʨʤʝʥ ʩᴅʣʝʤʜʝʩʽʧ, ʪʦʧʪʘʨסʘ ʙᴇʣʽʥʜʽ. ʊʦʧץʘ 

ʙᴇʣʫʜʽ ᴅʨʝʢʝʪʢʝ ʥʝʛʽʟʜʝʧ, ץʳʟʳץʪʳ ץʳʣʳʧ ᴇʪʢʽʟʜʽʤ. ʆץʫʰʳʣʘʨסʘ ʪװʨʣʽ-ʪװʩʪʽ ʰʘʨʠʢʪʝʨ 

ʙʝʨʽʣʽʧ, ᴅʨ ʦץʫʰʳʥʳש ʪʘשʜʘʫʳʥʘ ʙʝʨʽʣʜʽ. ʊʦʧʪʘʨ ʙʝʨʽʣʛʝʥ ʤʦʟʘʡʢʘʥʳ ײץʨʘʩʪʳʨʫ 

ʘʨץʳʣʳ ʪʦʧʪʳש ʘʪʘʫʳʥ ʘʥʳץʪʘʜʳ. 

ʉʘʙʘץʪʳײ שʡʳʤʜʘʩʪʳʨʫ ʢʝʟʝשʽ ʰʠʨʘʪʫ ʞʘʪʪʳסʫʳʤʝʥ ʙʘʩʪʘʣʜʳ. ʆʣ װʰʽʥ 

çɸʨʪʳסʳʥ ʘʣʳʧ ʪʘʩʪʘשʳʟ!è ʩʪʨʘʪʝʛʠʷʩʳ ץʦʣʜʘʥʳʣʜʳ (ʩʳʟʙʘʥײʩץʘ 2).  

ʄʘץʩʘʪʳ: ʦץʫʰʳʣʘʨʜʳש ʪʦʪʳסʫ-ʪʦʪʳץʩʳʟʜʘʥʫ ʨʝʘʢʮʠʷʩʳ ʪʫʨʘʣʳ ʙʽʣʽʤʽʥ ʝʩʢʝ 

ʪװʩʽʨʫ 

ʐʘʨʪʳ: ʦץʫʰʳʣʘʨ ץʘʡ ʩʫʨʝʪ ץʘʣסʘʥʜʘʨʳʥʘ ץʘʪʳʩʪʳ ʝʤʝʩ ʝʢʝʥʽʥ ʘʥʳץʪʘʡʜʳ 

 
ʉʳʟʙʘʥײʩץʘ 2. çɸʨʪʳסʳʥ ʘʣʳʧ ʪʘʩʪʘשʳʟ!è ʩʪʨʘʪʝʛʠʷʩʳ 

 

ʄʘץʩʘʪʳ: ʦץʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳʥ ʦʷʪʫ 

ʐʘʨʪʳ: ʦץʫʰʳʣʘʨסʘ çLearning aʨpsè ʩʝʨʚʠʩʽ ʘʨץʳʣʳ ʩᴇʟʞײʤʙʘץ ʰʝʰʫ 

ʪʘʧʩʳʨʤʘʩʳ ʙʝʨʽʣʝʜʽ (ʩʫʨʝʪ 2). 

 

 
 

ʉʫʨʝʪ 2. çLearning aʨpsè ʩʝʨʚʠʩʽ ʘʨץʳʣʳ ʙʝʨʽʣʛʝʥ ʩᴇʟʞײʤʙʘץ 
 

ʆץʫʰʳʣʘʨ ʞײʤʳʩ ʘʣʛʦʨʠʪʤʽ ʙʦʡʳʥʰʘ: 

- ʨʝʘʢʮʠʷ ʙʘʨʳʩʳʥʜʘ ʵʣʝʢʪʨʦʥʳʥ ʞʦסʘʣʪʫ ʧʨʦʮʝʩʽʥ ʘʥʳץʪʘʡʜʳ; 

- ʨʝʘʢʮʠʷ ʙʘʨʳʩʳʥʜʘ ʵʣʝʢʪʨʦʥ ץʦʩʳʧ ʘʣʫ ʧʨʦʮʝʩʽʥ ʘʥʳץʪʘʡʜʳ; 

- ʵʣʝʢʪʨʦʥʳʥ ʞʦסʘʣʪʘʪʳʥ ʵʣʝʤʝʥʪʪʽ ʪʘʙʘʜʳ; 

- ʵʣʝʢʪʨʦʥʜʳ ץʦʩʳʧ ʘʣʘʪʳʥ ʵʣʝʤʝʥʪʪʽ ʪʘʙʘʜʳ. 

ʉʘʙʘץʪʳש ʤʘסʳʥʘʥʳ ʪʘʥʫ ʢʝʟʝשʽʥʜʝ: 

 ?ʘʙʘʪ ʜʝʛʝʥ ʥʝץ ʘʥ ʵʣʝʢʪʨʣʽʢסʦʩʘʨʣʘʥפ-

-ʕʣʝʢʪʨʦʜʪʳץ ʧʦʪʝʥʮʠʘʣ ʜʝʛʝʥʽʤʽʟ ʥʝ? 

-ʄʝʪʘʣʜʘʨʜʳש ʵʣʝʢʪʨʦʜʪʳץ ʧʦʪʝʥʮʠʘʣʳʥ ץʘʣʘʡ ᴇʣʰʝʡʜʽ? 

-ɻʘʣʴʚʘʥʠʢʘʣʳץ ʵʣʝʤʝʥʪʪʽש ʵʣʝʢʪʨ ץʦʟסʘʫʰʳ ʢװʰʽ ʜʝʛʝʥʽʤʽʟ ʥʝ? ʜʝʛʝʥ ʩײʨʘץʪʘʨ 

 שʩʘʪʳ ʤʝʪʘʣʜʘʨʜʳץʙʳʨʳè, ʘʣ ʤʘשʪʘʨ ʞʘץʨʘײʘʪʘʫʳ çʉ שʦʡʳʣʘʜʳ. ʉʪʨʘʪʝʛʠʷʥʳץ
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ʵʣʝʢʪʨʦʭʠʤʠʷʣʳץ ʢʝʨʥʝʫ ץʘʪʘʨʳʥʳש ʤᴅʥʽʥ ʝʩʢʝ ʪװʩʽʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ᴅʜʽʩ 

ʙʦʡʳʥʰʘ ʩײʨʘץ ᴅʨ ʦץʫʰʳסʘ ʢʝʟʝʢʧʝʥ ץʦʡʳʣʜʳ. ʉײʨʘץ ץʦʡʳʣסʘʥ ʦץʫʰʳ ʞʳʣʜʘʤ ʞʘʫʘʧ 

 ʘʥʥʘʥ ʢʝʡʽʥסʳ ʞʘʫʘʧ ʙʝʨʽʧ ʙʦʣסʜʘʧ ʦʪʳʨʜʳ. ɹʘʨʣʳשʠʷʪ ʪʳץײʘʣʘʨʳ  ʤץʘʡʪʘʨʳʧ, ʘʣ ʙʘʩץ

çʆʡʣʘʨ ץʦʨʞʳʥʳè ʩʪʨʘʪʝʛʠʷʩʳ ʘʨץʳʣʳ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʘʣʳʥʜʳ. ʆץʫʰʳʣʘʨ ᴇʟʽʥ-ᴇʟʽ 

ʙʘסʘʣʘʜʳ. çʆʡʣʘʨ ץʦʨʞʳʥʳè ʩʪʨʘʪʝʛʠʷʩʳ ʙʦʡʳʥʰʘ ᴅʨ ʦץʫʰʳסʘ ʧʘʨʘץ ʪʘʨʘʪʳʣʳʧ, 

ʙʝʨʽʣʛʝʥ ʩײʨʘץʪʘʨʜʳש ʞʘʫʘʙʳʥ ʞʘʟʫ ʪʘʧʩʳʨʳʣʜʳ. 

 

 
 

ʉʫʨʝʪ 2. çLearning aʨpsè ʩʝʨʚʠʩʽ ʘʨץʳʣʳ ʙʝʨʽʣʛʝʥ ʩᴇʟʞײʤʙʘץʪʳש ʞʘʫʘʙʳ 

çʉײʨʘץʪʘʨ ʞʘשʙʳʨʳè   

ʆʣ ʧʘʨʘץʪʘʨ çץʦʨʞʳʥסʘè ʩʘʣʳʥʜʳ. 

ɸʨʳ ץʘʨʘʡ ʞײʧʪʳץ ʞײʤʳʩ ʙʦʣʜʳ. ʆץʫʰʳʣʘʨסʘ Zn + CuSO4 = ZnSO4 + Cu ʨʝʘʢʮʠʷ 

ʪʝשʜʝʫʽ ʞʘʟʳʣסʘʥ ʪʘʨʘʪʧʘ ʤʘʪʝʨʠʘʣʜʘʨ (ʢʘʨʪʦʯʢʘ) װʣʝʩʪʽʨʽʣʽʧ, ʢʘʪʦʜ ʧʝʥ ʘʥʦʜʪʳ 

ʘʥʳץʪʘʫ ʪʘʧʩʳʨʤʘʩʳ ʙʝʨʽʣʜʽ. ʆץʫʰʳʣʘʨ ʨʝʘʢʮʠʷ ʪʝשʜʝʫʽʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ:                                           

- ʪʦʪʳץʪʳʨסʳʰʪʳ/ʪʦʪʳץʩʳʟʜʘʥʫ ʧʨʦʮʝʩʽʥ ʘʥʳץʪʘʜʳ; 

- ʪʦʪʳץʩʳʟʜʘʥʜʳʨסʳʰʪʳ/ʪʦʪʳסʫ ʧʨʦʮʝʩʽʥ ʘʥʳץʪʘʜʳ; 

- ʘʥʦʜʪʳ ʘʥʳץʪʘʜʳ; 

- ʢʘʪʦʜʪʳ ʘʥʳץʪʘʜʳ. 

ʂʝʨʽ ʙʘʡʣʘʥʳʩ װʰʽʥ çʂᴇʨʰʽשʝ ᴅשʛʽʤʝʣʝè ʩʪʨʘʪʝʛʠʷʩʳ ץʦʣʜʘʥʳʣʜʳ. ɹײʣ ᴅʜʽʩʪʽש 

ʝʨʝʢʰʝʣʽʛʽ ʦץʫʰʳ ʝʢʽʥʰʽ ʦץʫʰʳʥʳ ʪʳשʜʘʡʜʳ ʞᴅʥʝ ᴇʟʽʥʽש ʪװʩʽʥʛʝʥʽʥ ʦסʘʥ ʘʡʪʳʧ ʙʝʨʝʜʽ. 

ʗסʥʠ, װʡʨʝʪʝ ʦʪʳʨʳʧ װʡʨʝʥʝʜʽ. ʆץʫʰʳʣʘʨ ʙʽʨʽʥ-ʙʽʨʽ ʙʘסʘʣʘʜʳ.  

ɹײʜʘʥ ᴅʨʽ ʦץʫʰʳסʘ ʝʩʝʧʪʽ ʰʳסʘʨʫ ʘʣʛʦʨʠʪʤʽ ʤʝʥ ʰʳסʘʨʳʣʫ ʞʦʣʳ ײʩʳʥʳʣʜʳ. ɽʩʝʧʪʽש 

ʤᴅʪʽʥʽ: ʪʦʢ ʪװʟʫʰʽ ʨʝʘʢʮʠʷʥʳש ʪʝשʜʝʫʽ: Ni + CuSO4 = NiSO4 + Cu ʙʦʡʳʥʰʘ 

ʛʘʣʴʚʘʥʠʢʘʣʳץ ʵʣʝʤʝʥʪʪʽש ʩʳʟʙʘʥײʩץʘʩʳʥ ײץʨʘʩʪʳʨʫ ʞᴅʥʝ ʘʥʦʜʪʳץ, ʢʘʪʦʜʪʳץ 

ʧʨʦʮʝʩʪʝʨʜʽש ʪʝשʜʝʫʽʥ ʞʘʟʳʧ, ʩʪʘʥʜʘʨʪʪʳ ʕפʂ ʝʩʝʧʪʝʫ. ʆץʫʰʳ ʪʘʧʩʳʨʤʘʥʳ ʞʝʢʝ 

ʦʨʳʥʜʘʜʳ. ɽʩʝʧʪʽש ʘʣʛʦʨʠʪʤʽʤʝʥ ʪʘʥʳʩʪʳ. ʐʳסʘʨʳʣʫ ʞʦʣʳʥ ʤץײʠʷʪ ʟʝʨʪʪʝʜʽ. çᴆʟ 

ʤʠʳשʜʳ ʩʫʨʝʪʪʝè ʩʪʨʘʪʝʛʠʷʩʳ ʙʦʡʳʥʰʘ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʞʘʩʘʣʳʥʜʳ. ʆץʫʰʳʣʘʨ çᴇʟ 

ʤʠʣʘʨʳʥʳשè ץʳʨʪʳʩʪʘʨʳʥʘ ʦʩʳ ʙʝʨʽʣʛʝʥ ʪʘʧʩʳʨʤʘʜʘʥ (ʝʩʝʧ) ʥʝ ʪװʩʽʥʛʝʥʽʥ ʙʝʣʛʽʣʝʜʽ.  

ʉʘʙʘץʪʳש ʥʝʛʽʟʛʽ ʢʝʟʝשʽʥʝ ʘʨʥʘʣסʘʥ ʪʦʧʪʳץ ʞײʤʳʩ çɼʞʠʛʩʦè ᴅʜʽʩʽ ʙʦʡʳʥʰʘ 

ʞװʨʛʽʟʽʣʜʽ. ʐʳסʘʨʫסʘ ײʩʳʥʳʣʘʪʳʥ ʝʩʝʧʪʽש ʤᴅʪʽʥʽ ʪʘʣץʳʣʘʥסʘʥ ʩʦש, ʦʩʳ ʝʩʝʧʪʽ ʪʦʧʪʘ 

ʪʘʣץʳʣʘʧ, ʪװʩʽʥʫ ץʘʞʝʪ ʝʢʝʥʜʽʛʽ ʝʩʢʝʨʪʽʣʜʽ. ʃʦʛʠʢʘʣʳץ ʪװʨʜʝ ʪᴇʨʪ ʙᴇʣʽʢʢʝ ʙᴇʣʽʥʛʝʥ 

ʤᴅʪʽʥ ʙᴇʣʽʢʪʝʨʽ ᴅʨ ʪʦʧץʘ ʪʘʨʘʪʳʣʜʳ. ʊʦʧʪʘʨ ʪײʪʘʩ ʤᴅʪʽʥʤʝʥ ʝʤʝʩ, ʪʝʢ ʙʝʣʛʽʣʽ ʙᴇʣʽʢʧʝʥ 

 .ʪʳʣʘʜʳץʛʝ-ʰʽʛʝʩʽʥʝ ʜʝʡʽʥ ʪʘʣʜʘʜʳ, ʧʽʢʽʨ ʘʣʤʘʩʪʳ, ʦʡʳʥ ʥʘװʤʳʩ ʽʩʪʝʧ, ʙײʘʥʘ ʞס

ɾײʤʳʩʪʳ ʙʘʩʪʘʤʘʩ ʙײʨʳʥ ʝʢʽʥʰʽ ײץʨʳʣסʘʥ ʰʘסʳʥ ʪʦʧץʘ ʙʘʨʘ ʞʘʪץʘʥ ʦץʫʰʳʣʘʨסʘ 

çʞײʤʳʩ ʪʦʙʳʥʜʘè ʤᴅʪʽʥʥʽש ʪʠʽʩʪʽ ʙᴇʣʽʛʽʥ ʞʘץʩʳ ʤʝשʛʝʨʫ ץʘʞʝʪʪʽʛʽ ʘʡʪʳʣʜʳ, ᴇʡʪʢʝʥʽ 

ʩʦʣ ʙᴇʣʽʤʜʽ çʙʘʩʪʘʧץʳ ʪʦʧè ʤװʰʝʣʝʨʽʥʝ ʪװʩʽʥʜʽʨʫʛʝ ʞʘʫʘʧʪʳ ʙʦʣʘʪʳʥʳ, ʤᴅʪʽʥʜʽ ʪײʪʘʩ 

ʪװʩʽʥʫ ᴅʨ ʦץʫʰʳʥʳש ʞײʤʳʩ ʽʩʪʝʫʽ ʤʝʥ ʟʝʡʽʥ ץʦʷ ʪװʩʽʥʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽ 

ʪװʩʽʥʜʽʨʽʣʽʧ, ʞʘʫʘʧʢʝʨʰʽʣʽʢ ʞװʢʪʝʣʜʽ. ɹײʣ ʩʪʨʘʪʝʛʠʷ ʤʘʟʤײʥʜʳ ʞʘʥ-ʞʘץʪʳ ʤʝשʛʝʨʫ, 

ʦץʳסʘʥʜʳ ʝʩʪʝ ʩʘץʪʘʫ װʰʽʥ ײʤʪʳʣʫ, ʞʘʫʘʧʢʝʨʰʽʣʽʢ ʜʘסʜʳʩʳʥʘ ʙʘʫʣʫ ʤʘץʩʘʪʪʘʨʳʥʜʘ ʘʩʘ 
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ʪʠʽʤʜʽ. ʆץʫʰʳʥʳש ʦץʫסʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳ ʘʨʪʘʜʳ, ײʞʳʤʜʘ ʞʘץʩʳ ץʘʨʳʤ-ץʘʪʳʥʘʩ 

 .ʘʣʳʧʪʘʩʘʜʳ, ʩʘʥʘʣʳ ʪᴅʨʪʽʧ ʦʨʥʘʡʜʳץ

ɽʩʝʧʪʽש ʤᴅʪʽʥʽ: ʠʦʥʜʘʨʳʥʳש ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳ ʉ[Zn
2+
] = 0,001 ʤʦʣʴ/ʣ,  ʉ[Cu

2+
] = 0,01 

ʤʦʣʴ/ʣ ʙʦʣʘʪʳʥ ʪײʟ ʝʨʽʪʽʥʜʽʣʝʨʽʥʝ ʙʘʪʳʨʳʣסʘʥ ʤʳʨʳʰ ʞᴅʥʝ ʤʳʩ ʪʘץʪʘʡʰʘʣʘʨʳʥʘʥ 

ʪײʨʘʪʳʥ ʛʘʣʴʚʘʥʠʢʘʣʳץ ʵʣʝʤʝʥʪʪʽש ʩʳʟʙʘʥײʩץʘʩʳʥ ײץʨʘʩʪʳʨʫ ʞᴅʥʝ ʩʪʘʥʜʘʨʪʪʳ ʕפʂ 

ʝʩʝʧʪʝʫ. 

1- ʪʦʧ: ʪʦʢ ʪװʟʫʰʽ ʨʝʘʢʮʠʷʥʳש ʪʝשʜʝʫʽʥ ʞʘʟʜʳ; 

- ʘʥʦʜʪʳץ ʧʨʦʮʝʩʪʝʨʜʽש ʪʝשʜʝʫʽʥ ʞʘʟʜʳ; 

- ʢʘʪʦʜʪʳץ ʧʨʦʮʝʩʪʝʨʜʽש ʪʝשʜʝʫʽʥ ʞʘʟʜʳ. 

2- ʪʦʧ: ץʳʩץʘʨʪʳʣסʘʥ ʠʦʥʜʳץ ʪʝשʜʝʫʽʥ ʞʘʟʘʳ; 

- ʛʘʣʴʚʘʥʠʢʘʣʳץ ʵʣʝʤʝʥʪʪʽש ʩʳʟʙʘʥײʩץʘʩʳʥ ײץʨʘʩʪʳʨʜʳ. 

3- ʪʦʧ: ʅʝʨʥʩʪ ʪʝשʜʝʫʽʥ ץʦʣʜʘʥʳʧ, ʙʝʨʽʣʛʝʥ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʦʡʳʥʰʘ ʵʣʝʢʪʨʦʜʪʳץ 

ʧʦʪʝʥʮʠʘʣʜʳ ʝʩʝʧʪʝʜʽ; 

-ʕפʂ ʝʩʝʧʪʝʜʽ; 

-ʞʘʫʘʙʳʥ ʞʘʟʜʳ. 

ɹײʣ ʪʦʧʪʳץ ʞײʤʳʩ 10 ʤʠʥʫʪץʘ ʝʩʝʧʪʝʣʽʥʜʽ. çʊװʟʝʪʫʣʝʨè ᴅʜʽʩʽ ʘʨץʳʣʳ ʢʝʨʽ ʙʘʡʣʘʥʳʩ 

ʞʘʩʘʣʳʥʳʧ, ʪʦʧ ʤװʰʝʣʝʨʽʥʽץ שʘʪʝʣʝʨʽ ʪװʟʝʪʽʣʜʽ. ʊʦʧʪʘʨ ᴇʟʘʨʘ ʙʘסʘʣʘʥʜʳ. ʆʣ װʰʽʥ çɽʢʽ, 

ʙʽʨ ʪʽʣʝʢè ᴅʜʽʩʽʥ ץʦʣʜʘʥʜʳ.  

ʉʘʙʘץʪʳש ʩʦשʳʥʘ ץʘʨʘʡ ʙʽʣʽʤʜʽ ʙʝʢʽʪʫ װʰʽʥ ʞʝʢʝ ʪʘʧʩʳʨʤʘ ʙʝʨʽʣʜʽ. ɽʩʝʧʪʽש 

ʤᴅʪʽʥʽ: ʠʦʥʜʘʨʳʥʳש ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳ ʉ[Mg
2+
] = 0,001 ʤʦʣʴ/ʣ,  ʉ[Pb

2+
] = 1 ʤʦʣʴ/ʣ 

ʙʦʣʘʪʳʥ ʪײʟ ʝʨʽʪʽʥʜʽʣʝʨʽʥʝ ʙʘʪʳʨʳʣסʘʥ ʤʘʛʥʠʡ ʞᴅʥʝ ץʦʨסʘʩʳʥ ʪʘץʪʘʡʰʘʣʘʨʳʥʘʥ 

ʪײʨʘʪʳʥ ʛʘʣʴʚʘʥʠʢʘʣʳץ ʵʣʝʤʝʥʪʪʽש ʩʳʟʙʘʥײʩץʘʩʳʥ ײץʨʘʩʪʳʨʫ ʞᴅʥʝ ʩʪʘʥʜʘʨʪʪʳ ʕפʂ 

ʝʩʝʧʪʝʫ. 

ʆץʫʰʳ ʤᴅʪʽʥʤʝʥ ʤץײʠʷʪ ʪʘʥʳʩץʘʥʥʘʥ ʢʝʡʽʥ, ʘʣʜʳסשʳ ʙʽʣʽʤʜʝʨʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, 

ʝʩʝʧʪʽ ʞʝʢʝ ʰʳסʘʨʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʪʫʜʳ. ʆץʫʰʳʜʘʥ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʘʣʫ ʤʘץʩʘʪʳʥʜʘ 

çʄʝʥ ʙʽʣʝʤʽʥ!è ʢʝʩʪʝʩʽʥ ʪʦʣʪʳʨʫ ʪʘʧʩʳʨʳʣʜʳ (ʢʝʩʪʝ 1). 

 

çʄʝʥ ʙʽʣʝʤʽʥ!è 

ʊʘץʳʨʳʧ: çɻʘʣʴʚʘʥʠʢʘʣʳץ ʵʣʝʤʝʥʪʪʝʨè ʪʘץʳʨʳʙʳʥʘ ʝʩʝʧʪʝʫʣʝʨ 
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2        

ɹʦʷʫʣʘʨ ʥʝʥʽ ʙʽʣʜʽʨʝʜʽ? 

ɾʘʩʳʣ  ʂᴇʢ  ʉʘʨʳ  פʳʟʳʣ  

ɹʘʨʣʳץ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ 

ᴇʟʽʤ ʦʨʳʥʜʘʡ 

ʘʣʘʤʳʥ 

 ʳ ʦʨʪʘסʠʳʥʜʳפ

ʜʝשʛʝʡʜʝʛʽ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ 

ʦʨʳʥʜʘʡʤʳʥ 

ʊʘʧʩʳʨʤʘʣʘʨʜʳ 

ʤסײʘʣʽʤʥʽש 

ʢᴇʤʝʛʽʤʝʥ 

ʦʨʳʥʜʘʡʤʳʥ 

ʊʘʧʩʳʨʤʘʣʘʨʜʳ 

ʪװʩʽʥʙʝʡʤʽʥ ʞᴅʥʝ 

ʦʨʳʥʜʘʡ ʘʣʤʘʡʤʳʥ 

 

ʂʝʩʪʝ 1. ʂʝʨʽ ʙʘʡʣʘʥʳʩ: çʄʝʥ ʙʽʣʝʤʽʥ!è 
 

ʆץʫʰʳʣʘʨ ᴇʟʜʝʨʽʥ ʙʘסʘʣʘʧ, ʰʘʨʰʳʣʘʨʜʳ ʪװʨʣʽ ʪװʩʢʝ ʙʦʷʜʳ.  
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ʉʘʙʘץʪʳש ʩʦשʳ ʦʡ ʪʦʣסʘʥʳʩ ʢʝʟʝשʽ  ç 4 ʅɽʃɯʂʊɽʅè ʨʝʬʣʝʢʩʠʷʩʳʤʝʥ ʘʷץʪʘʣʜʳ. 

ʆץʫʰʳʣʘʨ ʪᴇʤʝʥʜʝʛʽ ʩײʨʘץʪʘʨסʘ ʞʘʫʘʧ ʙʝʨʜʽ: 

1. ʅʝʣʽʢʪʝʥ ʤʳʨʳʰʪʳ ʤʳʩʧʝʥ ʤʝʪʘʣʣ ᴇʪʢʽʟʽʛʽʰ ʘʨץʳʣʳ ץʦʩץʘʥ ʢʝʟʜʝ ʵʣʝʢʪʨʦʥʜʘʨ 
ʤʳʨʳʰʪʘʥ ʤʳʩץʘ ץʘʨʘʡ ץʦʟסʘʣʘʜʳ? 

2. ʅʝʣʽʢʪʝʥ ʘʥʠʦʥʜʘʨ ʘʥʦʜץʘ ץʘʨʘʡ ʪʘʨʪʳʣʘʜʳ? 

3. ʅʝʣʽʢʪʝʥ ʢʘʪʠʦʥʜʘʨ ʢʘʪʦʜץʘ ץʘʨʘʡ ʪʘʨʪʳʣʘʜʳ? 

4. ʅʝʣʽʢʪʝʥ ʵʣʝʢʪʨʦʜʪʘʨ ʙʽʨ-ʙʽʨʽʥʝʥ ʢʝʫʝʢʪʽ ʙᴇʛʝʪ ʘʨץʳʣʳ ʙᴇʣʽʥʛʝʥ? 

ʊʘrץʨʳʧʪʳ ᴇʪʢʝʥʥʝʥ ʢʝʡʽʥ ʦץʫʰʳʣʘʨʜʘʥ ʩʘʫʘʣʥʘʤʘ ʘʣʳʥʜʳ. ʉʘʫʘʣʥʘʤʘ ʥᴅʪʠʞʝʩʽ 

ʪᴇʤʝʥʜʝ ʢᴇʨʩʝʪʽʣʜʽ: 

1. ɹײʣ ʩʘʙʘץץʘ ץʘʣʘʡ ץʘʪʳʩʪʳשʳʟ? 

 

2. ʆץʫ ʤʘʪʝʨʠʘʣʳ ʪװʩʽʥʽʢʪʽ ʙʦʣʜʳ 

ʤʘ? 

 

  
ᴄʜʝʙʠʝʪʪʝʨ: 

1. ʄʳʨʟʘʙʘʝʚ ɸ. ʍʠʤʠʷ ʩʘʙʘץʪʘʨʳʥʜʘסʳ ʦץʫʰʳʣʘʨ ʙʽʣʽʤʽʥ ʪʝʨʝשʜʝʪʫʜʽש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʥʝʛʽʟʜʝʨʽ.// 

ʍʠʤʠʷ ʤʝʢʪʝʧʪʝ. ï  ̄5. ï 2019. ï ɹ. 22-27. 

2. ʅסײʳʤʘʥʦʚ ʀ. ʆץʫʰʳʣʘʨʜʳש ʭʠʤʠʷʣʳץ ʙʽʣʽʤʽʥ ʘʨʪʪʳʨʫʜʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ. //ɹʠʦʣʦʛʠʷ, ʛʝʦʛʨʘʬʠʷ 
ʞᴅʥʝ ʭʠʤʠʷ. ï ˉ2. ï 2020. ï. ɹ. 17-22. 

- .ʨʘʣʳ. ï ɸʣʤʘʪʳ: ɸʣʴʤʘʥʘʭ, 2010ײץ ʫץʪʝʭʥʦʣʦʛʠʷʣʘʨ: ʦ ץʘʟʽʨʛʽ ʧʝʜʘʛʦʛʠʢʘʣʳפ .פ.ʨʤʘʥᴅʣʠʝʚ ʄײפ .3

270ʙ. 

 .,ʨʘʣʳ. ï ɸʣʤʘʪʳ: ɸʣʴʤʘʥʘʭײץ ʫץʘʟʽʨʛʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ: ʦץ שʳʪʫʜʳץʍʠʤʠʷʥʳ ʦ .פ.ʨʤʘʥᴅʣʠʝʚ ʄײפ .4
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ʋɼʂ 372.854 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʍ ʋʄɽʅʀʁ ʀ ʅɸɺʓʂʆɺ 

ʇʆ ʍʀʄʀʀ ɺ ʋʉʃʆɺʀʗʍ ʉʄɽʐɸʅʅʆɻʆ ʆɹʋʏɽʅʀʗ 

 

ʂʘʟʙʝʢʦʚʘ ʂ.ɸ., ɻʫʙʝʥʢʦ ʄ.ɸ., ɼʘʨʠʙʘʝʚʘ ʉ.ɸ. 

(ʂʦʩʪʘʥʘʡʩʢʠʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɸ.ɹʘʡʪʫʨʩʳʥʦʚʘ) 

 

ʈʘʙʦʪʘ ʫʯʠʪʝʣʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʦʣʝ ʫʩʣʦʞʥʷʝʪʩʷ ʛʦʜ ʦʪ ʛʦʜʘ. ʇʦʚʳʰʘʶʪʩʷ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʨʦʚʥʶ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʫʯʠʪʝʣʷ, ʫʨʦʢʠ ʧʨʠʦʙʨʝʪʘʶʪ 

ʢʘʯʝʩʪʚʝʥʥʦ ʠʥʦʡ ʭʘʨʘʢʪʝʨ. ɺ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʚʩʝ ʙʦʣʴʰʝ ʚʦʚʣʝʢʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʚʚʦʜʷʪʩʷ ʥʦʚʳʝ ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ 

ʫʯʝʙʥʠʢʠ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʮʝʣʴ ʦʙʫʯʝʥʠʷ ʭʠʤʠʠ ʩʦʩʪʦʠʪ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʚʝʩʪʠ ʫʯʘʱʝʛʦʩʷ ʚ 

ʤʠʨ ʚʝʱʝʩʪʚ, ʟʘʣʦʞʠʪʴ ʦʩʥʦʚʫ ʧʦʥʠʤʘʥʠʷ ʧʨʠʯʠʥ ʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ 
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ʥʝʛʦ ʥʝ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʫʤʝʥʠʷ ʦʙʨʘʱʝʥʠʷ ʩ 

ʚʝʱʝʩʪʚʘʤʠ. 

ʀʟʫʯʝʥʠʝ ʦʧʳʪʘ ʨʘʙʦʪʳ ʫʯʠʪʝʣʝʡ ʭʠʤʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʫʩʚʦʝʥʠʷ 

ʥʦʚʳʭ ʧʨʦʛʨʘʤʤ ʭʠʤʠʯʝʩʢʦʤʫ ʵʢʩʧʝʨʠʤʝʥʪʫ ʯʘʩʪʦ ʦʪʚʦʜʠʣʦʩʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʯʝʙʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʫʯʘʱʠʭʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ. ʍʠʤʠʷ 

ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʥʘʫʢʘ. ʋʩʠʣʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʩʪʦʨʦʥʳ ʩʦʜʝʨʞʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʥʝ ʦʟʥʘʯʘʝʪ ʦʩʣʘʙʣʝʥʠʷ ʚʥʠʤʘʥʠʷ ʢ ʭʠʤʠʯʝʩʢʦʤʫ 

ʵʢʩʧʝʨʠʤʝʥʪʫ. ʅʘʧʨʦʪʠʚ, ʥʝʦʙʭʦʜʠʤʦ ʚʝʩʪʠ ʧʦʠʩʢ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʠʟʫʯʘʝʤʳʭ ʫʯʘʱʠʤʠʩʷ ʪʝʦʨʠʡ ʠ ʟʘʢʦʥʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ, ʘ ʪʘʢʞʝ ʰʠʨʝ 

ʧʨʠʤʝʥʷʪʴ ʧʨʠʝʤʳ ʠ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ 

ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʫʯʘʱʠʤʠʩʷ ʭʠʤʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʟʘʚʠʩʠʪ ʦʪ: ʧʦʩʪʘʥʦʚʢʠ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ ʠ ʮʝʣʠ, 

ʨʝʰʘʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʦʧʳʪʘ, ʩʦʩʪʘʚʣʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʣʘʥʘ ʥʘʙʣʶʜʝʥʠʷ, ʫʤʝʥʠʷ 

ʬʠʢʩʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʡ, ʫʤʝʥʠʷ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʦʙʦʙʱʘʪʴ 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʥʘʣʠʯʠʷ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʜʙʦʨʘ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʩʨʝʜʩʪʚ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʫʯʠʪʝʣʴ ʩʪʠʤʫʣʠʨʫʝʪ ʠ ʫʧʨʘʚʣʷʝʪ ʥʘʙʣʶʜʝʥʠʷʤʠ ʫʯʘʱʠʭʩʷ. 

ʇʦʵʪʦʤʫ ʦʨʛʘʥʠʟʘʮʠʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ 

ʥʘʙʣʶʜʝʥʠʷ, ʫʤʝʥʠʝ ʦʩʤʳʩʣʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʠ ʭʨʘʥʠʪʴ ʚ ʧʘʤʷʪʠ 

ʦʙʨʘʙʦʪʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩʦʩʪʘʚʣʷʶʪ ʦʜʥʫ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʭʠʤʠʯʝʩʢʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʆʜʥʘʢʦ, ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʥʳʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʭʠʤʠʯʝʩʢʠʤ 

ʨʝʘʢʪʠʚʘʤ, ʘ ʪʘʢʞʝ ʚʥʝʩʝʥʠʝʤ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʠʢʘʟ ʄʠʥʠʩʪʨʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʪ 20 ʤʘʨʪʘ 2015 ʛʦʜʘ ˉ 137, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʜʠʩʪʘʥʮʠʦʥʥʦʤʫ ʦʙʫʯʝʥʠʶ ʢ ʦʨʛʘʥʠʟʘʮʠʷʤ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʝʘʣʠʟʫʶʱʠʤ 

ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ʥʘʯʘʣʴʥʦʛʦ, ʦʩʥʦʚʥʦʛʦ ʩʨʝʜʥʝʛʦ, ʦʙʱʝʛʦ ʩʨʝʜʥʝʛʦ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ, ʧʦʩʣʝ ʩʨʝʜʥʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʫ ʫʯʠʪʝʣʝʡ ʭʠʤʠʠ ʚʦʟʥʠʢʘʶʪ 

ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʨʘʙʦʪ ʚ ʰʢʦʣʘʭ ʂʦʩʪʘʥʘʷ ʠ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚʳʷʚʣʝʥʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʧʨʦʙʣʝʤ, ʘ ʪʘʢʞʝ ʧʦʜʙʦʨ ʤʝʪʦʜʦʚ, ʨʝʰʘʶʱʠʝ ʚʦʟʥʠʢʰʠʝ ʪʨʫʜʥʦʩʪʠ. 

ɺ ʦʧʨʦʩʝ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʫʯʠʪʝʣʷ ʭʠʤʠʠ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʚʦʟʨʘʩʪʝ, ʩʪʘʞʝ ʠ 

ʤʝʩʪʝ ʨʘʙʦʪʳ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʥʘ ʜʠʘʛʨʘʤʤʘʭ ʥʠʞʝ. 

 
ɼʠʘʛʨʘʤʤʘ 1 ð ʚʦʟʨʘʩʪ ʨʝʩʧʦʥʜʝʥʪʦʚ 

 
ɼʠʘʛʨʘʤʤʘ 2 ð ʩʪʘʞ ʨʘʙʦʪʳ ʨʝʩʧʦʥʜʝʥʪʦʚ 

 

ɹʦʣʴʰʠʥʩʪʚʦ ʘʥʢʝʪʠʨʦʚʘʥʥʳʭ ʫʯʠʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ʤʦʣʦʜʳʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ (ʜʦ 

40 ʣʝʪ), ʧʨʠ ʵʪʦʤ ʠʤʝʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩ ʙʦʣʴʰʠʤ ʦʧʳʪʦʤ ʨʘʙʦʪʳ, ʪʘʢ ʠ ʥʘʯʠʥʘʶʱʠʝ 

ʧʝʜʘʛʦʛʠ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʘʥʢʝʪʠʨʫʝʤʳʭ ʨʘʙʦʪʘʝʪ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣʘʭ. 

 



51 

 

 
 

 

ɼʠʘʛʨʘʤʤʘ 3 ð ʤʝʩʪʦ ʨʘʙʦʪʳ 

ʨʝʩʧʦʥʜʝʥʪʦʚ 

 
ɼʠʘʛʨʘʤʤʘ 4 ð ʢʣʘʩʩʳ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʨʝʩʧʦʥʜʝʥʪʦʚ 

 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ: 42,7% ʨʝʩʧʦʥʜʝʥʪʦʚ ʫʢʘʟʘʣʠ, ʯʪʦ ʥʝ ʤʦʛʫʪ 

ʧʨʦʚʝʩʪʠ ʚʩʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳ ʧʨʦʛʨʘʤʤʦʡ, 

44,4% ð ʯʘʩʪʠʯʥʦ, 8,3% ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʩʪʠ ʚʩʝ ʨʘʙʦʪʳ. 

ʆʩʥʘʱʝʥʥʦʩʪʴ ʢʘʙʠʥʝʪʘ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʜʦʩʢʦʡ ʠ ʢʦʤʧʴʶʪʝʨʦʤ ʫʢʘʟʘʣʠ 77,8% 

ʦʧʨʘʰʠʚʘʝʤʳʭ, 44,4% ʫʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʭʠʤʠʯʝʩʢʦʡ ʧʦʩʫʜʳ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʛʣʷʜʥʦʛʦ 

ʧʦʩʦʙʠʷ. ʀ ʣʠʰʴ 8,3% ʫʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʘʢʪʠʚʦʚ, ʧʨʠ ʵʪʦʤ ʨʘʟʨʝʰʝʥʠʝ 

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʢʫʨʩʦʨʦʚ ʠʤʝʝʪʩʷ ʫ 13,9%. 

ɺ ʧʝʨʠʦʜ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 69,4% ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʨʦʚʦʜʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʟʘʥʷʪʠʷ ʩ ʧʦʤʦʱʴʶ ʚʠʜʝʦʤʘʪʝʨʠʘʣʦʚ, 52,8% ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʠʨʪʫʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ, 

2,8% ʥʝ ʧʨʦʚʦʜʠʣʠ ʜʘʥʥʳʡ ʪʠʧ ʟʘʥʷʪʠʡ. 

ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩ ʢʦʪʦʨʦʡ ʩʪʘʣʢʠʚʘʶʪʩʷ ʫʯʠʪʝʣʷ ʭʠʤʠʠ ð ʩʣʘʙʦʝ 

ʦʩʥʘʱʝʥʠʝ ʢʘʙʠʥʝʪʘ: ʥʝʭʚʘʪʢʘ ʨʝʘʢʪʠʚʦʚ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʩʫʜʳ. ʊʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʧʝʨʝʛʨʫʟʢʘ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ð ʦʙʲʷʩʥʝʥʠʝ ʥʦʚʦʡ ʪʝʤʳ ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʦʜʥʠʤ ʫʨʦʢʦʤ. 

ɺ ʥʳʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʰʢʦʣʴʥʳʝ ʢʘʙʠʥʝʪʳ ʭʠʤʠʠ 

ʪʨʝʙʫʶʪ ʦʙʥʦʚʣʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʨʝʘʢʪʠʚʘʤʠ. 

ʆʩʥʘʱʝʥʥʦʩʪʴ ʢʘʙʠʥʝʪʦʚ ʭʠʤʠʠ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʧʦʥʠʤʘʥʠʠ ʪʨʝʙʫʝʪ ʤʥʦʛʦ 

ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ. ʂʨʦʤʝ ʪʦʛʦ, ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʭʠʤʠʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʙʝʟ ʫʯʝʪʘ  ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʢʫʨʩʦʥʳʭ ʨʝʘʢʪʠʚʦʚ, ʪʘʢʠʭ ʢʘʢ, ʩʦʣʷʥʘʷ 

ʢʠʩʣʦʪʘ (HCl), ʩʝʨʥʘʷ ʢʠʩʣʦʪʘ (H2SO4), ʧʝʨʤʘʥʛʘʥʘʪ ʢʘʣʠʷ (KMnO4). ʀʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʝʢʫʨʩʦʨʥʳʭ ʨʝʘʢʪʠʚʦʚ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʜʦʧʫʩʢʘ ʢ ʨʘʙʦʪʝ ʠ ʥʠʤʠ, ʦʪʜʝʣʴʥʦʛʦ ʤʝʩʪʘ 

ʭʨʘʥʝʥʠʷ, ʚʚʝʜʝʥʠʷ ʫʯʝʪʘ ʠ ʪʜ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʨʷʜʫ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʟʘʪʨʘʪ, ʚ ʚʠʜʝ ʦʙʫʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʫʩʢʘ ʢ ʨʘʙʦʪʝ, ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʭʨʘʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʩʢʣʘʜʘ ʩ ʧʨʝʢʫʨʩʦʨʥʳʤʠ ʨʝʘʢʪʠʚʘʤʠ, 

ʫʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ ʠ ʪʜ. ɺʩʝ ʵʪʠ ʤʦʤʝʥʪʳ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʙʣʝʤʥʳʤʠ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʰʢʦʣ, ʘ ʜʣʷ ʫʯʠʪʝʣʝʡ ʭʠʤʠʠ ʚʦʚʩʝ ʥʝ ʨʝʰʘʝʤʦʝ.  

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʟʘʤʝʥʳ ʧʨʝʢʫʨʩʦʨʥʳʭ ʨʝʘʢʪʠʚʦʚ ʥʘ ʙʦʣʝʝ 

ʙʝʟʦʧʘʩʥʳʝ ʘʣʴʪʝʨʥʘʪʠʚʳ. ɸʥʘʣʠʟ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʦʙʥʦʚʣʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 7 ʠ 8 

ʢʣʘʩʩʦʚ ʚʳʷʚʠʣʦ, ʯʪʦ ʜʝʚʷʪʴ ʨʘʙʦʪ, ʛʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʝʢʫʨʩʦʨʳ, ʩʨʝʜʠ ʥʠʭ 

ʧʨʘʢʪʠʯʝʩʢʠʝ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʝ ʨʘʙʦʪʳ. ɺ ʜʘʥʥʳʭ ʨʘʙʦʪʘʭ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʠʩʘʥʥʳʭ ʦʧʳʪʦʚ ʪʨʝʙʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʷʥʦʡ ʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪ.  

ɺ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʣʘʛʘʝʤ ʟʘʤʝʥʠʪʴ ʧʨʝʢʫʨʩʦʨʳ ʥʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ. ʇʨʝʜʣʘʛʘʝʤ ʨʘʩʩʤʦʪʨʝʪʴ ʥʘ ʧʨʠʤʝʨʝ ʥʝʢʦʪʦʨʳʭ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ. ɺ ʧʨʦʛʨʘʤʤʝ 8 ʢʣʘʩʩʘ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʪʝʤʳ çʂʠʩʣʦʪʳè ʚʳʧʦʣʥʷʝʪʩʷ ʣʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ˉ7 çʀʟʫʯʝʥʠʝ ʩʚʦʡʩʪʚ ʢʠʩʣʦʪè, ʛʜʝ 

ʠʥʩʪʨʫʢʮʠʠ ʦʧʳʪʳ ʧʨʦʧʠʩʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʣʷʥʦʡ ʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪ. ʆʧʳʪʳ ʚ 

ʵʪʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ, ʟʘʤʝʥʠʚ ʧʨʝʢʫʨʩʦʨʥʳʝ ʢʠʩʣʦʪʳ (ʩʦʣʷʥʘʷ 
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ʢʠʩʣʦʪʘ HCl ʠ ʩʝʨʥʘʷ ʢʠʩʣʦʪʘ H2SO4) ʥʘ ʘʟʦʪʥʫʶ ʠʣʠ ʫʢʩʫʩʥʫʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʩʣʦʚʠʡ, ʧʨʦʧʠʩʘʥʥʳʭ ʚ ʠʥʩʪʨʫʢʮʠʠ, ʦʪ ʯʝʛʦ ʩʤʳʩʣ ʨʘʙʦʪʳ ʥʝ ʠʟʤʝʥʠʪʩʷ. 

ʆʧʳʪ ˉ1. ʆʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʳ ʨʘʩʪʚʦʨʦʚ ʢʠʩʣʦʪ. 

ɼʣʷ ʦʧʳʪʘ ʪʨʝʙʫʝʪʩʷ ʩʦʣʷʥʘʷ ʢʠʩʣʦʪʘ (ʠʣʠ ʨʘʩʪʚʦʨ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ), ʨʘʩʪʚʦʨ 

ʣʘʢʤʫʩʘ (ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠʥʜʠʢʘʪʦʨʥʦʡ ʙʫʤʘʛʦʡ ʠʣʠ ʨʘʩʪʚʦʨʦʤ 

ʤʝʪʠʣʦʚʦʛʦ ʦʨʘʥʞʝʚʦʛʦ).  

ɼʘʥʥʳʡ ʦʧʳʪ ʚʳʧʦʣʥʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʣʷʥʦʡ, ʘʟʦʪʥʦʡ ʠ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪ 

ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʩʨʝʜʳ ʠʭ ʨʘʩʪʚʦʨʦʚ, ʪʘʢ ʢʘʢ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʜʘʥʥʳʭ ʚʝʱʝʩʪʚ 

ʩʦʚʧʘʜʘʶʪ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1 ʥʘʙʣʶʜʘʝʪʩʷ 

ʠʟʤʝʥʝʥʠʝ ʦʢʨʘʩʢʠ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠʥʜʠʢʘʪʦʨʥʦʡ 

ʙʫʤʘʛʠ ʚ ʨʘʩʪʚʦʨʘʭ ʫʢʘʟʘʥʥʳʭ ʢʠʩʣʦʪ. ɺ ʢʠʩʣʘʭ 

ʩʨʝʜʘʭ ʨʘʩʪʚʦʨʦʚ ʟʥʘʯʝʥʠʝ pH ʷʚʣʷʝʪʩʷ ʤʝʥʴʰʝ 7. 

ʂʘʢ ʤʳ ʚʠʜʠʤ ʦʢʨʘʩʢʘ ʙʫʤʘʛʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʩʦʣʷʥʦʡ ʠ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʙʣʠʞʝ ʢ 1, 

ʘ ʫʢʩʫʩʥʘʷ ʙʣʠʞʝ ʢ 3. ʊʘʢʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʚ 

ʟʥʘʯʝʥʠʷʭ ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʟʥʦʡ ʩʠʣʦʡ ʢʠʩʣʦʪ, ʥʦ ʧʨʠ 

ʵʪʦʤ ʚʩʝ ʪʨʠ ʨʝʟʫʣʴʪʘʪʘ ʧʦʢʘʟʳʚʘʶʪ ʢʠʩʣʫʶ ʩʨʝʜʫ. 

ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ ʜʘʥʥʦʤ 

ʦʧʳʪʝ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʩʦʣʷʥʫʶ ʢʠʩʣʦʪʫ ʣʶʙʦʡ 

ʜʦʩʪʫʧʥʦʡ. 

 
ʈʠʩʫʥʦʢ 1 ð ʀʟʤʝʥʝʥʠʝ 

ʮʚʝʪʘ ʫʥʠʚʝʨʩʘʣʴʥʦʡ 

ʠʥʜʠʢʘʪʦʨʥʦʡ ʙʫʤʘʛʠ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʢʠʩʣʦʪ 

ʆʧʳʪ ˉ2. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʠʩʣʦʪ ʩ ʤʝʪʘʣʣʘʤʠ. 

ɼʣʷ ʦʧʳʪʘ ʪʨʝʙʫʝʪʩʷ ʩʦʣʷʥʘʷ ʢʠʩʣʦʪʘ (ʠʣʠ ʨʘʩʪʚʦʨ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ), ʩʪʨʫʞʢʠ 

ʮʠʥʢʘ. 

ɼʘʥʥʳʡ ʦʧʳʪ ʪʘʢʞʝ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʷʥʦʡ, ʘʟʦʪʥʦʡ ʠ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪ 

ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʨʘʚʥʝʥʠʷ. ʈʝʘʢʮʠʷ ʧʨʦʪʝʢʘʝʪ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 

ʎʠʥʢ + ʢʠʩʣʦʪʘ = ʩʦʣʴ + ʛʘʟ 

ɺʳʜʝʣʝʥʠʝ ʛʘʟʘ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʧʨʦʪʝʢʘʥʠʷ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ. ɺ ʩʣʫʯʘʝ ʩ 

ʩʦʣʷʥʦʡ ʠ ʫʢʩʫʩʥʳʤʠ ʢʠʩʣʦʪʘʤʠ ʚʳʜʝʣʷʝʪʩʷ ʚʦʜʦʨʦʜ, ʩ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʦʡ ʧʨʦʜʫʢʪʘʤʠ 

ʨʝʘʢʮʠʠ ʷʚʣʷʶʪʩʷ ʦʢʩʠʜ ʘʟʦʪʘ (I) ʠ ʚʦʜʘ. 

ɺʩʝ ʪʨʠ ʢʠʩʣʦʪʳ ʨʝʘʛʠʨʫʶʪ ʩ ʮʠʥʢʦʤ, ʥʦ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ. ʈʝʘʢʮʠʷ ʩ ʩʦʣʷʥʦʡ ʠ 

ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʘʤʠ ʠʜʸʪ ʙʳʩʪʨʝʝ, ʛʘʟ ʚʳʜʝʣʷʝʪʩʷ ʘʢʪʠʚʥʝʝ ð ʵʪʦ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʥʝ 

ʚʦʦʨʫʞʸʥʥʳʤ ʛʣʘʟʦʤ. ʉ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʦʡ ʛʘʟ ʚʳʜʝʣʷʝʪʩʷ ʤʝʜʣʝʥʥʝʝ, ʥʝ ʪʘʢ ʙʫʨʥʦ, 

ʧʦʵʪʦʤʫ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʨʝʘʢʮʠʠ ʤʦʞʥʦ ʧʦʜʦʛʨʝʪʴ ʧʨʦʙʠʨʢʫ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʯʝʚʠʜʥʦ, 

ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʟʘʤʝʥʳ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʟʦʪʥʫʶ ʢʠʩʣʦʪʫ, ʯʝʤ ʫʢʩʫʩʥʫʶ, ʪʘʢ ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ ʩ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʦʡ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʡ. 

 
ʈʠʩʫʥʦʢ 2 ð ʚʳʜʝʣʝʥʠʝ ʚʦʜʦʨʦʜʘ ʧʨʠ ʨʝʘʢʮʠʠ ʮʠʥʢʘ ʩ ʨʘʩʪʚʦʨʘʤʠ ʩʦʣʷʥʦʡ, 

ʘʟʦʪʥʦʡ, ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪ 

ʆʧʳʪ ˉ4. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʠʩʣʦʪ ʩ ʦʩʥʦʚʘʥʠʷʤʠ. 

ɼʣʷ ʦʧʳʪʘ ʪʨʝʙʫʝʪʩʷ ʨʘʩʪʚʦʨ ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ, ʨʘʩʪʚʦʨ ʬʝʥʦʣʬʪʘʣʝʠʥʘ, ʨʘʩʪʚʦʨ 

ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ (ʨʘʩʪʚʦʨ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ). 
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ɼʘʥʥʘʷ ʨʝʘʢʮʠʷ ʧʨʦʪʝʢʘʝʪ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʧʨʠʥʮʠʧʫ: 

ʑʝʣʦʯʴ + ʢʠʩʣʦʪʘ = ʩʦʣʴ + ʚʦʜʘ 

ɼʘʥʥʳʡ ʪʠʧ ʨʝʘʢʮʠʡ ʥʘʟʳʚʘʝʪʩʷ ʨʝʘʢʮʠʝʡ ʥʝʡʪʨʘʣʠʟʘʮʠʠ. ʂʠʩʣʦʪʘ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ 

ʦʩʥʦʚʘʥʠʝʤ ʦʙʨʘʟʫʝʪ ʩʦʣʴ ʠ ʚʦʜʫ. ʌʝʥʦʣʬʪʘʣʝʠʥ, ʢʘʢ ʠʥʜʠʢʘʪʦʨ, ʧʦʢʘʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ 

ʩʨʝʜʳ ʩ ʱʝʣʦʯʥʦʡ ʚ ʥʝʡʪʨʘʣʴʥʫʶ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ ʦʥ ʜʘʝʪ ʤʘʣʠʥʦʚʫʶ 

ʦʢʨʘʩʢʫ. ɺ ʥʝʡʪʨʘʣʴʥʦʡ ʞʝ ʩʨʝʜʝ ʬʝʥʦʣʬʪʘʣʝʠʥ ð ʙʝʩʮʚʝʪʥʳʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ 

ʤʳ ʥʘʙʣʶʜʘʝʤ ʦʙʝʩʮʚʝʯʠʚʘʥʠʝ ʨʘʩʪʚʦʨʘ ʚʦ ʚʩʝʭ ʪʨʝʭ ʩʣʫʯʘʷʭ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʦʧʳʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʦʩʥʦʚʘʥʠʷʤʠ ʩʦʣʷʥʫʶ ʢʠʩʣʦʪʫ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʥʘ ʧʨʝʜʣʦʞʝʥʥʳʝ, ʪʘʢ ʢʘʢ ʦʥʠ ʜʘʶʪ 

ʦʜʠʥʘʢʦʚʫʶ ʨʝʘʢʮʠʶ. 

 
ʈʠʩʫʥʦʢ 3 ð ʦʢʨʘʩʢʘ ʠʥʜʠʢʘʪʦʨʘ 

ʬʝʥʦʣʬʪʘʣʝʠʥ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ. 

 
ʈʠʩʫʥʦʢ 4 ð ʅʝʡʪʨʘʣʠʟʘʮʠʷ ʨʘʩʪʚʦʨʘ 

ʱʝʣʦʯʠ ʩʦʣʷʥʦʡ (1), ʫʢʩʫʩʥʦʡ (2), 

ʘʟʦʪʥʦʡ (3) ʢʠʩʣʦʪʘʤʠ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ. 

ɼʠʩʪʘʥʮʠʦʥʥʘʷ ʬʦʨʤʘ ʦʙʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʯʘʱʝʛʦʩʷ ʩ 

ʫʯʠʪʝʣʝʤ ʧʨʠ ʧʦʤʦʱʠ ʀʂʊ (ʠʥʬʨʤʘʮʠʦʥʥʦðʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ). 

ʇʨʦʚʝʜʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ 

ʚʠʜʝʦʤʘʪʝʨʠʘʣʦʚ ʠʣʠ ʚʠʨʪʫʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ. 

ɺʠʨʪʫʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʫ, ʤʦʜʝʣʠʨʫʶʱʫʶ 

ʭʠʤʠʯʝʩʢʠʝ ʦʧʳʪʳ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʘʡʪʳ: 

1. ʈʦʩʩʠʡʩʢʠʡ ʩʘʡʪ çVirtuLabè, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʠʟ 
ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʭʠʤʠʠ. 

 
ʈʠʩʫʥʦʢ 5 ð ɺʠʨʪʫʘʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ çVirtuLabè 

2. ɼʘʪʩʢʠʡ ʧʨʦʝʢʪ çLabsterè ð ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʦʜʠʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʥʦ ʠ 

ʚʫʟʦʚʩʢʦʡ. 
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ʈʠʩʫʥʦʢ 6 ðɺʠʨʪʫʘʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ çLabsterè 

 

3. ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʧʣʘʪʬʦʨʤʘ çBilimLandè, ʩʪʘʚʰʘʷ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ ʠ ʦʩʪʘʶʱʘʷʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, 

ʨʘʩʧʦʣʘʛʘʝʪ ʩʚʦʠʤ ʠʥʩʪʨʫʤʝʥʪʘʣʝʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ. 

 

 
ʈʠʩʫʥʦʢ 7 ðɺʠʨʪʫʘʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ çBilimLandè 

 

ʇʦʣʦʞʠʪʝʣʴʥʳʤʠ ʤʦʤʝʥʪʘʤʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝ ʫʛʨʦʟ ʟʜʦʨʦʚʴʶ ʫʯʘʱʠʭʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʧʘʩʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠʣʠ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʧʦʙʦʯʥʳʭ ʨʝʘʢʮʠʡ. ʂ ʦʪʨʠʮʘʪʝʣʴʥʳʤ 

ʤʦʤʝʥʪʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʩʦʙʣʶʜʝʥʠʷ ʫʯʘʱʠʤʠʩʷ ʪʝʭʥʠʢʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʢʪʠʚʘʤʠ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʝʘʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

 
ʃʠʪʝʨʘʪʫʨʘ: 
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ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʕʃɽʂʊʈʆʍʀʄʀʏɽʉʂʀʍ, 

ʈɽʆʃʆɻʀʏɽʉʂʀʍ ʀ ʇʆɺɽʈʍʅʆʉʊʅʆ-ɸʂʊʀɺʅʓʍ ʉɺʆʁʉʊɺ 

ʃʀɻʅʆʉʋʃʔʌʆʅɸʊʆɺ ɺ ʈɸʉʊɺʆʈɸʍ ɸʂʈʀʃʆɺʆɻʆ 

ʇʃɽʅʂʆʆɹʈɸɿʋʖʑɽɻʆ 

 
1
ʂʦʟʠʢ ɼ.ʖ., 

1
ʆʩʪʨʦʚʥʦʡ ʂ.ɸ., 

2
ʃʫʛʦʚʠʮʢʘʷ ʊ.ʅ., 

1
ʅʘʢʠʝʚ ʊ.ʈ. 

(
1
ʉʂʋ ʠʤ. ʄ.ʂʦʟʳʙʘʝʚʘ, 

2
ʋʨʌʋ ʠʤʝʥʠ ʇʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ.ʅ.ɽʣʴʮʠʥʘ)  

 

ʅʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʶʪʩʷ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʃʂʄ [1, 2]. ɻʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ɺɼʃʂʄ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ 

ʠʭ ʩʦʩʪʘʚʝ ʚʤʝʩʪʦ ʜʦʨʦʛʠʭ, ʛʦʨʶʯʠʭ ʠ ʪʦʢʩʠʯʥʳʭ, ʢ ʪʦʤʫ ʞʝ ʙʝʟʚʦʟʚʨʘʪʥʦ ʪʝʨʷʝʤʳʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʩʦʜʝʨʞʠʪʩʷ ʚʦʜʘ. ɺʦʜʥʦ-ʜʠʩʧʝʨʩʠʦʥʥʳʝ ʩʦʩʪʘʚʳ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʤʝʶʪ ʟʘʧʘʭʘ, ʥʝ ʚʟʨʳʚʦʦʧʘʩʥʳ, ʣʝʛʢʦ ʥʘʥʦʩʷʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠ 

ʙʳʩʪʨʦ ʚʳʩʳʭʘʶʪ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ɺɼʃʂʄ ʠʤʝʶʪ 

ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘʶʪʩʷ ʚ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʩʠʩʪʝʤ ʠ ʥʠʟʢʦʡ 

ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʠʩʪʝʤʘʤʠ ʨʘʩʪʚʦʨʥʦʛʦ ʪʠʧʘ. ʇʦʚʳʰʝʥʠʝ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʚ ʩʦʩʪʘʚ 

ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ [3]. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʇɸɺ ʚ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʩʠʩʪʝʤʘʭ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʉʦʛʣʘʩʥʦ ʨʷʜʫ ʨʘʙʦʪ [4, 5], ʨʦʣʴ ʧʦʚʝʨʭʥʦʩʪʥʦ-

ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʦʪʭʦʜʳ 

ʙʫʤʘʞʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ï ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʳ. ɼʝʰʝʚʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ 

ʩʳʨʴʷ ʜʝʣʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʃʂʄ. 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʚʦʜʝ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠʯʠʝʤ ʚ ʤʦʣʝʢʫʣʝ 

ʛʠʜʨʦʬʠʣʴʥʦʡ ʛʨʫʧʧʳ (ʩʫʣʴʬʦʢʠʩʣʦʪʥʦʡ) ʠ ʛʠʜʨʦʬʦʙʥʦʡ ʛʨʫʧʧʳ (ʘʨʦʤʘʪʠʯʝʩʢʦʡ) [6]. 

ʉʣʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʘ ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʩʦʙʦʡ ʩʪʨʫʢʪʫʨʝ 

ʤʘʢʨʦʤʦʣʝʢʫʣ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʟʘ ʩʯʝʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʠ 

ʩʧʦʩʦʙʥʳʭ ʧʨʦʷʚʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʩʚʦʡʩʪʚʘ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʠʩʪʝʤʝ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʃʂʄ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʦʝ ʚʣʠʷʥʠʝ ʩʦ ʩʪʦʨʦʥʳ 

ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʦʚ ʙʫʜʝʪ ʦʢʘʟʘʥʦ ʥʘ ʣʘʢʦʢʨʘʩʦʯʥʫʶ ʩʠʩʪʝʤʫ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ, ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʩʚʦʡʩʪʚ ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʦʚ ʚ ʨʘʩʪʚʦʨʘʭ ʘʢʨʠʣʦʚʦʛʦ 

ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʝʛʦ.  

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ  

- ʘʢʨʠʣʦʚʳʡ ʣʘʢ çɻʘʨʤʦʥʠʷè ʊʋ 2313-004-86926824-2014. ʉʦʩʪʘʚ ʜʘʥʥʦʛʦ ʣʘʢʘ 

ʦʢʘʟʘʣʩʷ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ 

ʘʢʨʠʣʦʚʳʡ ʣʘʢ ʠ ʘʥʪʠʩʝʧʪʠʯʝʩʢʫʶ ʜʦʙʘʚʢʫ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʣʝʩʝʥʠ ʠ ʛʥʠʣʠ ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʩʪʘʨʝʥʠʠ ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʦʚ. 

- ʣʠʛʥʦʩʫʣʴʬʦʥʘʪ ʪʝʭʥʠʯʝʩʢʠʡ çʂʨʘʩʥʦʢʘʤʩʢʠʡè (ʣʠʛʥʦʩʫʣʴʬʦʥʘʪ ʥʘʪʨʠʷ, 

ʥʘʪʨʠʝʚʘʷ ʩʦʣʴ ʣʠʛʥʦʩʫʣʴʬʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʊʋ 2455-002-00281039-00). 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʩ ʮʝʣʴʶ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʤʦʣʝʢʫʣʝ ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʘ (ʃʉ), ʤʝʪʦʜʦʤ ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ 

ʧʦʣʫʯʝʥ ʩʧʝʢʪʨ ʧʦʛʣʦʱʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 1.  
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ʈʠʩʫʥʦʢ 1 ï ʀʂ ʩʧʝʢʪʨ ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʘ çʂʨʘʩʥʦʢʘʤʩʢʠʡè 

 

ʅʘ ʩʧʝʢʪʨʝ ʧʦʛʣʦʱʝʥʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʷʪʴ ʦʙʣʘʩʪʝʡ ʧʠʢʦʚ [7]. ʐʠʨʦʢʘʷ 

ʧʦʣʦʩʘ ʚ ʦʙʣʘʩʪʠ ʩʚʳʰʝ 3000 ʩʤ
-1 
ʠ

 
ʧʦʣʦʩʘ 1600-1575 ʩʤ

-1 
ʩʚʷʟʘʥʳ ʩ ʥʘʣʠʯʠʝʤ 

ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ ʠ ʢʦʣʝʙʘʥʠʷʤʠ ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʣʴʮʘ. ʇʠʢʠ ʚ ʦʙʣʘʩʪʠ 2320-

2360 ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʘʟʦʪʘ ʚ ʩʦʩʪʘʚʝ ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʘ ʚ ʚʠʜʝ ʮʠʘʥʠʜʥʦʡ ʛʨʫʧʧʳ. 

ʂʦʣʝʙʘʥʠʝ S-O ʛʨʫʧʧʳ ʚ ʦʙʣʘʩʪʠ 1040-1120, ʧʠʢ ʚ ʦʙʣʘʩʪʠ 1400-1420 ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʤʝʪʦʢʩʠʣʴʥʦʡ ʛʨʫʧʧʳ.  
ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʜʝʟʘʛʨʝʛʘʮʠʠ ʯʘʩʪʠʮ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʚ 

ʩʠʩʪʝʤʝ ʘʢʨʠʣʦʚʦʛʦ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʝʛʦ (ɸʇ) ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʘ 

ʧʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʨʫʰʝʥʠʝ ʯʘʩʪʠʮ ʧʠʛʤʝʥʪʘ (ʈʠʩʫʥʦʢ 2). ɺ 

ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ ʜʝʟʘʛʨʝʛʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ 

ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʜʠʘʤʝʪʨʘ (dʩʨ, ʤʢʤ) ʧʦʣʫʯʝʥʥʦʛʦ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʢʦʤʧʴʶʪʝʨʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ [8].  

 

 
ʈʠʩʫʥʦʢ 2 ï ʀʟʤʝʥʝʥʠʝ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʜʠʘʤʝʪʨʘ ʯʘʩʪʠʮ TiO2 ʚ ʩʠʩʪʝʤʘʭ çʃʉ-

ʚʦʜʘ-TiO2è (ʘ), çɸʇ-ʚʦʜʘ- TiO2è (ʙ) ʠ çʃʉ-ɸʇ-ʚʦʜʘ-TiO2è (ʚ) 

 

ɺ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ çʃʉ-ʚʦʜʘ-TiO2è ʠ çɸʇ-ʚʦʜʘ- TiO2è ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʜʝʨʞʘʥʠʷ ʜʦʙʘʚʣʷʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʜʠʘʤʝʪʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʟʦʚʳʭ ʩʠʩʪʝʤ. ʇʨʠ ʵʪʦʤ ʨʘʩʩʯʠʪʘʥʥʳʝ ʫʛʣʦʚʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ tgŬ ʥʘ ʥʘʯʘʣʴʥʳʭ ʫʯʘʪʢʘʭ ʟʘʚʠʩʠʤʦʩʪʝʡ dʩʨ = f(ʉ) ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

ʪʘʙʣʠʮʝ 1 ʫʢʘʟʳʚʘʶʪ ʙʦʣʝʝ ʩʠʣʴʥʳʡ ʚʢʣʘʜ ʚ ʫʤʝʥʴʰʝʥʠʝ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 
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ʜʠʘʤʝʪʨʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʃʉ (844,13) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʢʨʠʣʦʚʳʤ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʤ 

(0,1764). 

ʊʘʙʣʠʮʘ 1 ï ʀʟʤʝʥʝʥʠʝ ʫʛʣʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ tgŬ ʥʘ ʥʘʯʘʣʴʥʳʭ ʫʯʘʪʢʘʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ dʩʨ = f(ʉ) 

 

ʉʧʣ, % 0 10 20 30 

tgŬ ʜʣʷ ʩʠʩʪʝʤ ʩ ʃʉ -844,13 -161,56 -724,85 -2466,7 

tgŬ ʜʣʷ ʩʠʩʪʝʤʳ ʩ ɸʇ -0,1764 - - - 

ɺ ʩʠʩʪʝʤʘʭ çʃʉ-ɸʇ-ʚʦʜʘ-TiO2è ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʘʜʜʠʪʠʚʥʦʛʦ ʚʢʣʘʜʘ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʃʉ ʚ ʠʟʤʝʥʝʥʠʝ dʩʨ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʟʦʚʳʭ ʩʠʩʪʝʤ ʙʝʟ ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʘ. 

ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʝʛʦ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ tgŬ ʠ ʚ 

30% ʨʘʩʪʚʦʨʘʭ ʘʢʨʠʣʦʚʦʛʦ ʣʘʢʘ ʩʪʘʥʦʚʠʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤ (-2466,7). ɼʘʥʥʳʡ ʬʘʢʪ 

ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ ʃʉ-ɸʇ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʜʩʦʨʙʮʠʠ, ʫʩʠʣʝʥʠʷ ʩʤʘʯʠʚʘʥʠʷ ʨʘʩʪʚʦʨʘʤʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʠʛʤʝʥʪʘ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ, ʨʘʩʢʣʠʥʠʚʘʶʱʝʛʦ ʵʬʬʝʢʪʘ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʦʜʷʪ ʢ 

ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʜʨʦʙʣʝʥʠʶ ʯʘʩʪʠʮ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ.  

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʜʚʠʥʫʪʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʧʨʦʚʝʜʝʥ ʮʠʢʣ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ (ůʞʛ, ɼʞ/ʤ
2
), 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ (Þ, ʤʢʉʤ; pH), ʨʝʦʣʦʛʠʯʝʩʢʠʭ (h, ʤʤ
2
/ʩ

2 
) ʩʚʦʡʩʪʚ ʨʘʩʪʚʦʨʦʚ 

ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʙʘʚʦʢ ʃʉ (ʉʃʉ, ʤʦʣʴ/ʜʤ
3
: 0õ0,0091), 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʩʦʜʝʨʞʘʥʠʡ ʚ ʢʦʤʧʦʟʠʮʠʷʭ ʘʢʨʠʣʦʚʦʛʦ ʣʘʢʘ (C, %: 0-30). 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʨʘʞʘʶʪ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ 

ʨʠʩʫʥʢʝ 3.  

 

 
ʈʠʩʫʥʦʢ 3 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʨʘʩʪʚʦʨʦʚ ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʘ  

 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʃʉ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʨʦʜʳ ʚʭʦʜʷʱʝʛʦ ʚ ʠʭ ʩʦʩʪʘʚ ʢʘʪʠʦʥʘ 

[9]. ɺ ʚʦʜʝ ʃʉ (ʈʠʩʫʥʦʢ 3ʘ, ʉʧʣ=0%) ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʥʠʞʘʶʪ ʧʦʚʝʨʭʥʦʩʪʥʦʝ 

ʥʘʪʷʞʝʥʠʝ ůʞʛ. ʜʘʞʝ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʨʘʩʭʦʜʘʭ 0,073 ʤʦʣʴ/ʜʤ
3
 (æůʞʛ=6,01 ɼʞ/ʤ

2
). ʕʪʦ 
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ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʠʦʥʦʚ ʥʘʪʨʠʷ ʚ ʩʦʩʪʘʚʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʘ, ʢʦʪʦʨʳʡ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʘʪʠʦʥʘʤʠ ʙʦʣʴʰʝʡ ʚʘʣʝʥʪʥʦʩʪʠ ʦʙʣʘʜʘʝʪ ʤʝʥʴʰʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ 

ʥʘʩʳʱʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʧʨʠ ʤʝʥʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʇʨʠ ʨʘʩʪʚʦʨʝʥʠʠ ʚ ʚʦʜʝ 

ʃʉ ʛʠʜʨʦʣʠʟʫʶʪʩʷ, ʧʨʦʷʚʣʷʝʪ ʩʣʘʙʳʝ ʢʠʩʣʦʪʥʳʝ ʩʚʦʡʩʪʚʘ (ʈʠʩʫʥʦʢ 3ʙ ʉʧʣ=0%), ʯʪʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʤʝʥʴʰʝʥʠʠ ʨʅ, ʚʧʣʦʪʴ ʜʦ ʟʥʘʯʝʥʠʷ 4,95 (ʉʣʩ=0,073 ʤʦʣʴ/ʜʤ
3
) ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʦʪ 6,6 ʤʢʉʤ ʧʨʠ ʉʣʩ=0 ʤʦʣʴ/ʜʤ
3
 ʜʦ 1020 

ʤʢʉʤ ʧʨʠ ʉʣʩ=0,073 ʤʦʣʴ/ʜʤ
3
 (ʈʠʩʫʥʦʢ 3ʙ, ʚ, ʉʧʣ=0%). 

ɸʢʨʠʣʦʚʦʝ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʝ ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʚ ʚʦʜʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʪʚʦʨʘʤʠ ʃʉ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, 

ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ůʞʛ (æůʞʛ=11,96 ɼʞ/ʤ
2
 ʧʨʠ ʉʧʣ=30%).  

 

ʊʘʙʣʠʮʘ 2 ï ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ů, h, Þ ʠ ʨʅ ʨʘʩʪʚʦʨʦʚ çɸʇ-ʚʦʜʘè 

 

ʉʧʣ, % ů, ɼʞ/ʤ
2
 h, ʤʤ

2
/ʩ

2
 Þ, ʤʢʉʤ;  pH 

0 72,282 1,000 6,60 6,95 

10 42,45 1,167 528,60 7,42 

20 68,91 1,471 784,50 7,24 

30 60,32 2,324 1380,00 7,12 

 

ʀʟ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 2 ʩʣʝʜʫʝʪ, ʯʪʦ ʨʘʩʪʚʦʨʳ ʘʢʨʠʣʦʚʦʛʦ 

ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʝʛʦ ʦʪʥʦʩʷʪʩʷ ʢ ʪʠʧʠʯʥʳʤ ʧʦʣʠʵʣʝʢʪʨʦʣʠʪʘʤ, ʩ ʨʦʩʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ɸʇ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʚʷʟʢʦʩʪʠ ʨʘʩʪʚʦʨʦʚ, ʫʜʝʣʴʥʦʡ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʟʥʘʯʝʥʠʡ ʨʅ ʥʘ ʫʨʦʚʥʝ 7,12-7,42.  

ʈʘʩʪʚʦʨʳ ʘʢʨʠʣʦʚʦʛʦ ʣʘʢʘ (ʉʧʣ=10-20%) ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʘ 

ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ůʞʛ, ʯʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʘʩʪʚʦʨʳ ʘʢʨʠʣʘ ʠ 

ʃʉ. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʃʉ 0,009 ʤʦʣʴ/ʜʤ
3
 ʟʥʘʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʧʨʠ 

ʉʧʣ=10% ʠ ʉʧʣ=20% ʩʦʩʪʘʚʠʣʠ 37,75 ʠ 44,17 ɼʞ/ʤ
2
. ʏʝʤ ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʝ 

ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʝʛʦ ʚ ʩʠʩʪʝʤʝ, ʪʝʤ ʚʳʰʝ ʟʥʘʯʝʥʠʝ ůʞʛ. ɺ ʩʣʫʯʘʝ ʞʝ 30% ʨʘʩʪʚʦʨʦʚ 

ʘʢʨʠʣʦʚʦʛʦ ʣʘʢʘ ʭʘʨʘʢʪʝʨ ʟʘʚʠʩʠʤʦʩʪʝʡ ůʞʛ=f(ʉʣʩ) ʢʘʢ ʠ Þ= f(ʉʣʩ) ʤʝʥʷʝʪʩʷ ʥʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ (ʧʦʚʳʰʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʝ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʃʉ).  

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʠ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʘʩʪʚʦʨʦʚ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʥʘʣʠʯʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʤʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ ʃʉ ʠ ʘʢʨʠʣʦʚʦʛʦ ʣʘʢʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʩʪʨʫʢʪʫʨ. 

ʍʠʤʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ ʤʝʞʜʫ ʘʢʨʠʣʦʤ ʠ ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʦʤ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

R1-COOH + Na-SO3R2Ÿ R-COONa + HSO3-R2,  

ʛʜʝ R1 - ʤʦʣʝʢʫʣʷʨʥʳʡ ʬʨʘʛʤʝʥʪ ʘʢʨʠʣʘ. 

ɺ ʜʘʥʥʦʡ ʨʝʘʢʮʠʠ ʢʠʩʣʦʪʘ ʘʢʨʠʣʘ (R-COOH) ʨʝʘʛʠʨʫʝʪ ʩ ʥʘʪʨʠʝʚʦʡ ʩʦʣʴʶ 

ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʘ (Na-SO3-R2), ʦʙʨʘʟʫʷ ʥʘʪʨʠʝʚʫʶ ʩʦʣʴ ʘʢʨʠʣʘ (R-COONa) ʠ ʙʠʩʫʣʴʬʠʪ 

ʥʘʪʨʠʷ (HSO3-R2) (ʈʠʩʫʥʦʢ 4).  

ʄʦʣʝʢʫʣʘ HSO3-R2 ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʩʥʠʞʝʥʠʶ ʚʦʜʦʨʦʜʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʨʘʩʪʚʦʨʘ, ʪʘʢ ʢʘʢ ʦʥ ʷʚʣʷʝʪʩʷ ʩʣʘʙʦʡ ʢʠʩʣʦʪʦʡ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʜʠʩʩʦʮʠʠʨʦʚʘʪʴ ʚ ʨʘʩʪʚʦʨʝ, ʦʙʨʘʟʫʷ ʠʦʥ ʚʦʜʦʨʦʜʘ (H+) (ʈʠʩʫʥʦʢ 3ʙ, ʉʧʣ=10-30%). 

ʉʤʝʱʝʥʠʝ ʚʦʜʦʨʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʢʠʩʣʫʶ ʩʪʦʨʦʥʫ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʢʨʫʯʠʚʘʥʠʶ 

ʤʘʢʨʦʤʦʣʝʢʫʣ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʫʚʝʣʠʯʝʥʠʝʤ ʟʘʨʷʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʣʝʢʫʣ ʠ 

ʥʘʨʫʰʝʥʠʶ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʤʘʢʨʦʤʦʣʝʢʫʣʘʤʠ. 
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ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ ʠʤʝʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʩʚʷʟʴ ʩ 

ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ ʚ ʨʘʩʪʚʦʨʝ. ʏʝʤ ʤʝʥʴʰʝ ʨʘʟʤʝʨ ʯʘʩʪʠʮ, ʪʝʤ ʙʦʣʴʰʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʦʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ, ʠ ʪʝʤ ʤʝʥʴʰʝ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ ʨʘʩʪʚʦʨʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʤʦʣʝʢʫʣʳ ʚʦʜʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʣʝʥʴʢʠʭ ʯʘʩʪʠʮ, ʠʩʧʳʪʳʚʘʶʪ ʤʝʥʴʰʝʝ 

ʧʨʠʪʷʞʝʥʠʝ ʢ ʜʨʫʛʠʤ ʤʦʣʝʢʫʣʘʤ ʚʦʜʳ, ʯʝʤ ʤʦʣʝʢʫʣʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʦʣʴʰʠʭ ʯʘʩʪʠʮ, 

ʠ ʧʦʵʪʦʤʫ ʣʝʛʯʝ ʚʳʭʦʜʷʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʩʪʚʦʨʘ.  

 

 
 

ʈʠʩʫʥʦʢ 4 ï ʇʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʘ ʥʘʪʨʠʷ ʩ ʘʢʨʠʣʦʚʳʤ ʣʘʢʦʤ 

 

ʆʙʨʘʟʦʚʘʥʥʳʝ ʘʛʨʝʛʘʪʳ ʤʦʣʝʢʫʣ ʃʉ ʠ ʘʢʨʠʣʦʚʦʛʦ ʣʘʢʘ ʚ ʩʣʝʜʩʪʚʠʠ ʢʨʫʧʥʳʭ 

ʨʘʟʤʝʨʦʚ ʠʩʧʳʪʳʚʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʟʘʪʨʫʜʥʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʶ ʢʘʢ ʚ ʦʙʲʝʤʝ, ʪʘʢ 

ʠ ʢ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʞʠʜʢʦʩʪʠ ʛʘʟ, ʯʪʦ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʟʥʘʯʝʥʠʡ ůʞʛ 

(ʈʠʩʫʥʦʢ 3ʘ, ʉʧʣ=10-30%) ʠ ʫʤʝʥʴʰʝʥʠʶ ʟʥʘʯʝʥʠʡ ʫʜʝʣʴʥʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ 

(ʈʠʩʫʥʦʢ 3ʚ, ʉʧʣ=30%).  

ʉʤʝʱʝʥʠʝ ʚʦʜʦʨʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʢʠʩʣʫʶ ʩʪʦʨʦʥʫ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʩʢʨʫʯʠʚʘʥʠʶ ʤʘʢʨʦʤʦʣʝʢʫʣ ʚ ʛʣʫʙʦʢ ʪʝʤ ʩʘʤʳʤ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʚʷʟʢʦʩʪʠ ʨʘʩʪʚʦʨʘ (ʈʠʩʫʥʦʢ 3ʛ, 

ʉʧʣ=30%) [10].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ 

ʚʚʝʜʝʥʠʝ ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʘ ʥʘʪʨʠʷ ʚ ʨʘʩʪʚʦʨʳ ʘʢʨʠʣʦʚʦʛʦ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʝʛʦ 

ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ ʃʉ-ɸʇ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʤʝʥʴʰʠʤʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦ ʘʢʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʯʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʥʘ ʛʨʘʥʠʮʝ 

ʨʘʟʜʝʣʘ ʞʠʜʢʦʩʪʴ-ʛʘʟ, ʥʦ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʜʠʩʧʝʨʛʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʧʠʛʤʝʥʪʫ ʜʠʦʢʩʠʜʫ ʪʠʪʘʥʘ.  
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ʍʠʤʠʷʣʳץ  ʝʩʝʧʪʝʨʜʽ  ʰʳסʘʨʪʫ ï ʙʽʣʽʤ ʘʣʫʜʳש   ʥʝʛʽʟʛʽ  ʢᴇʟʽ  ʙʦʣʳʧ  ʩʘʥʘʣʘʜʳ. 

ʍʠʤʠʷʣʳץ  ʝʩʝʧʪʝʨʜʽ  ʰʳסʘʨʫʜʘ ʭʠʤʠʷʣʳסײ ץʳʤʜʘʨ  ץʘʡʪʘʣʘʥʳʧ  ʙʝʢʠʜʽ. ɸʣʳʥסʘʥ 

ʙʽʣʽʤʜʝʨ  ʪʝʨʝשʜʝʡ  ʪװʩʝʜʽ, ʦץʫʰʳʣʘʨʜʳש ʦʡ-ᴇʨʽʩʽ  ʜʘʤʠʜʳ, ʦץʫʰʳʣʘʨʜʳ  ᴇʟ  ʙʝʪʽʤʝʥ  

ʞײʤʳʩ  ʽʩʪʝʫʛʝ   ʠʪʝʨʤʝʣʝʡʜʽ. ʍʠʤʠʷʣʳץ  ʝʩʝʧʪʝʨʜʽ  ʰʳסʘʨʫʜʘ  ʦץʫʰʳʣʘʨʜʳש  ʦʡ 

ᴅʨʝʢʝʪʽ ʤʝʥ   ʽʩ ᴅʨʝʢʝʪʽ  ʜʘʤʠʜʳ. ʄʳʩʘʣʳ, ʦʡסʘ ʪʦץʫ, ʜᴅʣʝʣʜʝʫ, ʪʘʣʜʘʫ ʩʠʷץʪʳ ʦʡʣʘʫ 

ʵʣʝʤʝʥʪʪʝʨʽʥ  װʡʨʝʥʝʜʽ.  çɽʩʝʧ  ʰʳסʘʨʫʜʳ ï ʦʡʣʘʫ ʽʩ-ᴅʨʝʢʝʪʪʽש  ʢʝʰʝʥʜʽ   ʤʦʜʝʣʽè ʜʝʧ  

ʘʪʘʫסʘ  ʙʦʣʘʜʳ. 

ʍʠʤʠʷ ʝʩʝʧʪʝʨʽ ʩʘʥʜʳץ ʞᴅʥʝ ʩʘʧʘʣʳץ ʝʩʝʧʪʝʨ ʙʦʣʳʧ ʝʢʽʛʝ ʞʽʢʪʝʣʝʜʽ. ʉʘʥʜʳץ 

ʝʩʝʧʪʝʨʜʽ ʦʡʜʘסʳʜʘʡ ʰʝʰʫ װʰʽʥ ʦץʫʰʳʣʘʨʜʳש ʙʝʣʛʽʣʽ ʜᴅʨʝʞʝʜʝ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʫסʘ 

ʙʘʡʣʘʥʳʩʪʳ ʜʘʷʨʣʳסʳ ʙʦʣʫʳ ʢʝʨʝʢ. ʉʦʥʜʳץʪʘʥ ʜʘ ʧᴅʥ ʤסײʘʣʽʤʽ ʝʩʝʧ ʰʳסʘʨʫʜʳש 

ʤʘשʳʟʳʥʘ װʣʢʝʥ ʤᴅʥ ʙʝʨʛʝʥʽ ʞᴇʥ. ʆץʫʰʳʣʘʨʜʳש ʭʠʤʠʷ ʧᴅʥʽʥʝʥ ʘʣסʘʥ ʙʽʣʽʤʜʝʨʽʥ 

ʞʝʪʽʣʜʽʨʝ ʪװʩʫ װʰʽʥ, ʭʠʤʠʷ ʢʫʨʩʳʥʳש ʙʘʨʣʳץ ʪʘץʳʨʳʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʝʩʝʧ ʰʳסʘʨʫʜʳש, 

ʞʘʪʪʳסʫ ʞײʤʳʩʪʘʨʳʥ  ʦʨʳʥʜʘʫʜʳש  ʤʘשʳʟʳ  ᴇʪʝ  ʟʦʨ. ɽʩʝʧ ʰʳסʘʨʫ, ʞʘʪʪʳסʫ 

ʞײʤʩrʪʘʨʳʥ ʦʨʳʥʜʘʫ  װʩʪʽʥʜʝ  ʦץʫʰʳʣʘʨʜʳש  ʰʳסʘʨʤʘʰʳʣʳץ  ץʘʙʽʣʝʪʪʽʣʽʛʽ ʜʘʤʠʜʳ, 

ʪʘʧʩʳʨʳʣסʘʥ ʽʩʢʝ ʞʘʫʘʧʢʝʨʰʽʣʽʛʽ ʘʨʪʘʜʳ, ʩʦʥʜʘʡ-ʘץ  ʦʣʘʨ  ʦץʫʰʳʣʘʨʜʳש  ʘʣסʘʥ 

ʙʽʣʽʤʜʝʨʽʥ ʪʝʢʩʝʨʫ ʞᴅʥʝ ʙʘסʘ ץʦʶ ʞᴇʥʽʥʜʝʛʽ ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʆץʫʰʳʣʘʨʜʳ ʝʩʝʧ ʰʳסʘʨʫסʘ װʡʨʝʪʫ, ʥʝʛʽʟʽʥʜʝ  ʭʠʤʠʷ ʤסײʘʣʽʤʜʝʨʽʥʽש ʽʩ-ʪᴅʞʽʨʠʙʝʩʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ. ɽʛʝʨ ʞʝʢʝ ʧᴅʥ ʤסײʘʣʽʤʜʝʨʽ  ʙʘסʜʘʨʣʘʤʘ  ʪʘʣʘʙʳʥʘ  ʩʘʡ  ᴅʨʙʽʨ ʪʘץʳʨʳʧץʘ 

ʙʘʡʣʘʥʳʩʪʳ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʪʳʧ, ʞʘʪʪʳסʫʣʘʨʜʳ  ʦʨʳʥʜʘʪʳʧ ʦʪʳʨʩʘ, ʦץʫʰʳʣʘʨʜʳש 

ʙʽʣʽʤʽ ʪʠʷʥʘץʪʳ ʙʦʣʘʪʳʥʜʳסʳʥʜʘ ʜʘʫ ʞʦץ.  

ʉʘʥʜʳץ ʝʩʝʧʪʝʨ ʤʝʥ ʞʘʪʪʳסʫ ʝʩʝʧʪʝʨʽ ᴇʟʜʝʨʽʥʽש ʰʳסʘʨʳʣʫ ᴅʜʽʩʪʝʨʽʥʝ ץʘʨʘʡ 

ʘʫʳʟʰʘ ʰʳסʘʨʳʣʘʪʳʥ ʝʩʝʧʪʝʨ, ʞʘʟʙʘʰʘ ʰʳסʘʨʳʣʘʪʳʥ ʝʩʝʧʪʝʨ ʞᴅʥʝ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ 

ʝʩʝʧʪʝʨ ʙʦʣʳʧ װʰ ʪʦʧץʘ ʙᴇʣʽʥʝʜʽ..  

 1. ɸʫʳʟʰʘ ʰʳϤʘʨʳʣʘʪʳʥ ʝʩʝʧʪʝʨ. ɽʩʝʧ ʰʳסʘʨʫʜʳש ʙײʣ ʪװʨʽ - ᴅʣʽ ʜʝ ʞʝʪʝ 

ʟʝʨʪʪʝʣʽʧ, ᴅʜʽʩʪʝʤʝʣʽʢ  ᴅʜʝʙʠʝʪʪʝʨʜʝʥ ᴇʟʽʥʝ ʪᴅʥ ʦʨʳʥ ʪʘʧʧʘʡ ʢʝʣʝ ʞʘʪץʘʥ ʪʳש 

ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ. ʂʝʡʜʝ ʦץʫʰʳʣʘʨ ʞʘʟʙʘʰʘ ʝʩʝʧʪʝʨʜʽ ʜײʨʳʩ ʰʳסʘʨסʘʥʳʤʝʥ, ʘʫʳʟʰʘ 

ʝʩʝʧʪʝʨʛʝ ʢʝʣʛʝʥʜʝ ʢʽʙʽʨʪʝʢʪʝʧ, ץʘʣʘʡ ʰʳסʘʨʳʧ, ץʘʣʘʡ ʪװʩʽʥʜʽʨʫʜʽש ʨʝʪʽʥ ʙʽʣʤʝʡ 

 ʫʰʳʣʘʨʳ ʜʘץʘʨʳ ʩʳʥʳʧ  ʦסʜʘʡʜʘ ʪʽʧʪʽ ʞʦסʥʜʘʡ ʞʘײʘʣʘʪʳʥ ʢʝʟʜʝʨʽ ʙʦʣʘʜʳ. ʄץ



61 

 

  ʛʽʥʝװʦʨʥʳʥʘ  ʞʘʟʙʘʰʘ  ʝʩʝʧʪʝʫʛʝ  ʞ שʪʘʥ ʦʣʘʨ ʘʫʳʟʰʘ ʝʩʝʧʪʝʫʜʽץʠʥʘʣʘʜʳ, ʩʦʥʜʳץ

ʙʝʨʝʜʽ. ɸʣ, ᴇʤʽʨʜʝ ʢᴇʧʰʽʣʽʢ ʝʩʝʧʪʝʨʜʽ ץʘסʘʟ ʙʝʥ ץʘʣʘʤסʘ ʞװʛʽʨʤʝʡ-ʘץ, ʙʽʨʜʝʡ ʦʡʰʘ 

ʰʳסʘʨʫסʘ ʙʦʣʘʜʳ. ʆʨʪʘ ʤʝʢʪʝʧʪʝʨʜʝ ʝʩʝʧʪʝʨʜʽ ʘʫʳʟʰʘ ʰʳסʘʨʫʜʳש ʦץʫ-ʪᴅʨʙʠʝʣʽʢ ʤᴅʥʽ 

ᴇʪʝ ʟʦʨ. ʆʣ ʦץʫʰʳʣʘʨʜʳ ײʰץʳʨ ʦʡʣʳʣʳץץʘ, ʙʝʣʩʝʥʜʽʣʽʢʢʝ, ʽʟʜʝʥʽʤʧʘʟʜʳץץʘ ʙʘʫʣʠʜʳ, 

ʩʦʥʜʘʡ-ʘץ  ʦץʫ ʤʘʪʝʨʠʘʣʳʥ  ʪʠʷʥʘץʪʳ ʤʝשʛʝʨʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. ɽʩʝʧʪʽ ʩʘʙʘװ ץʩʪʽʥʜʝ 

ʘʫʳʟʰʘ ʰʳסʘʨסʘʥʜʘ ʫʘץʳʪ װʥʝʤʜʝʣʝʜʽ [1].  

 ɸʫʳʟʰʘ ʰʳסʘʨʳʣʘʪʳʥ ʝʩʝʧʪʝʨʜʽש ʩʘʥʳ ʭʠʤʠʷ ʝʩʝʧʪʝʨʽ ʤʝʥ ʞʘʪʪʳסʫʣʘʨʳʥʜʘ 

ʘʡʪʘʨʣʳץʪʘʡ ʢᴇʧ ʝʤʝʩ, ʙʽʨʘץ ᴅʨʙʽʨ ʪʘץʳʨʳʧץʘ ʙʘʡʣʘʥʳʩʪʳ ʘʫʳʟʰʘ ʰʳסʘʨʳʣʘʪʳʥ 

ʝʩʝʧʪʝʨʜʽש ʩʘʥʜʳץ ʤᴅʥʜʝʨʽʥ ʤסײʘʣʽʤʜʝʨʜʽש ᴇʟ ץʘʣʘʫʣʘʨʳʥʰʘ ײץʨʘʩʪʳʨʳʧ ʘʣʫסʘ 

ʤװʤʢʽʥʜʽʢʪʝʨʽ ʙʘʨ.  

 ɽʩʝʧʪʽ ʘʫʳʟʰʘ ʰʳסʘʨʫ ʤʳʥʘ ʪᴇʤʝʥʜʝʛʽ ʰʘʨʪʪʘʨ ʦʨʳʥʜʘʣסʘʥʜʘ סʘʥʘ ʥᴅʪʠʞʝʣʽ 

ʙʦʣʘʜʳ.  

 1). ɸʫʳʟʰʘ ʝʩʝʧʪʝʨʜʽ Vɯɯɯ ʢʣʘʩʪʘʥ ʙʘʩʪʘʧ װʥʝʤʽ ʰʳסʘʨʪʳʧ ʦʪʳʨʫ.  

 2). ɸʫʳʟʰʘ ʰʳסʘʨʳʣʘʪʳʥ ʝʩʝʧʪʝʨ ʤʝʥ ʞʘʪʪʳסʫʣʘʨʜʳ ʪʘץʳʨʳʧץʘ ʙʘʡʣʘʥʳʩʪʳ 

ʽʨʽʢʪʝʧ ʘʣʘ ʙʽʣʫ.  

 3). ɸʫʳʟʰʘ ʰʳסʘʨʳʣʘʪʳʥ ʝʩʝʧʪʝʨʜʝ, ʞʘʟʙʘʰʘ ʰʳסʘʨʳʣʘʪʳʥ ʝʩʝʧʪʝʨʜʝʛʽ ʩʠʷץʪʳ, 

ʤʘʩʩʘʥʳש ʘʪʦʤʜʳץ ʙʽʨʣʽʛʽ(ʤ.ʘ.ʙ.), ʤʦʣʴ, ʤʦʣʴʷʨʣʳץ ʤʘʩʩʘ סײʳʤʜʘʨʳ ʤʝʥ ʭʠʤʠʷʣʳץ 

ʩʘʣʤʘץ ᴇʣʰʝʤʜʝʨʽʥ ʧʘʡʜʘʣʘʥʘ ʙʽʣʫ ʪ.ʙ. 

 1-ʤʳʩʘʣ. ʄʳʥʘ ץʦʩʳʣʳʩʪʘʨʜʳש: CuSO4, ʉuʆ ץʘʡʩʳʩʳʥʜʘ ʤʳʩʪʳש ʧʨʦʮʝʥʪʪʽʢ 

ʤᴇʣʰʝʨʽ ʢᴇʧ ʙʦʣʘʜʳ? 

 ʆʡʰʘ ʰʝʰʫʽ. CuSO4  ʤʦʣʝʢʫʣʘʩʳʥʜʘסʳ ʵʣʝʤʝʥʪʪʝʨʜʽץ שʘʪʳʩʳ 64:32:64 ʥʝʤʝʩʝ 

2:1:2,  ʧʨʦʮʝʥʪʢʝ  ʘʡʥʘʣʜʳʨʩʘ40%  ,20%  ,40%  ץ,  ʘʣ  ʉuʆ ʤʦʣʝʢʫʣʘʩʳʥʜʘסʳ 

ʵʣʝʤʝʥʪʪʝʨʜʽץ  שʘʪʳʩʳ  64:16  ʥʝʤʝʩʝ  4:1, ʧʨʦʮʝʥʪʢʝ  ʘʡʥʘʣʜʳʨʩʘ20% ,80%  ץ ʙʦʣʘʜʳ. 

ɹײʣ ʝʢʽ ץʦʩʳʣʳʩʪʳש ʩʦסשʳʩʳʥʜʘ ʤʳʩʪʳש ʧʨʦʮʝʥʪʪʽʢ ʤᴇʣʰʝʨʽ ʢᴇʧ ʙʦʣʘʜʳ.  

 2-ʤʳʩʘʣ. 7 ʛ ʪʝʤʽʨ ʤʳʩ ʩʫʣʴʬʘʪʳ ʪײʟʳʥʘʥ  ץʘʥʰʘ ʛʨʘʤʤ ʤʳʩʪʳ ʳסʳʩʪʳʨʳʧ 

ʰʳסʘʨʘ ʘʣʘʜʳ? 

 ʐʝʰʫʽ. ʆʡʰʘ ʨʝʘʢʮʠʷ ʪʝשʜʝʫʽʥ ײץʨʘʜʳ: Fe + CuSO4 = Cu + FeSO4. 

 ɽʛʝʨ ʨʝʘʢʮʠʷ ʪʝשʜʝʫʽ ʙʦʡʳʥʰʘ 56 ʛ ʪʝʤʽʨ 64 ʛ ʤʳʩʪʳ ʳסʳʩʪʳʨʳʧ ʰʳסʘʨʩʘ, 7 ʛ 

ʪʝʤʽʨ 56 ʛ ʪʝʤʽʨʜʝʥ 8 ʝʩʝ ʢʝʤ, ʦʣʘʡ ʙʦʣʩʘ 64 ʛ ʤʳʩʪʘʥ ʩʝʛʽʟ ʝʩʝ ʘʟ ʤʳʩʪʳ, ʷסʥʠ 8 ʛ ʤʳʩʪʳ 

ʳסʳʩʪʳʨʳʧ ʰʳסʘʨʘʜʳ ʝʢʝʥ.  

 3-ʤʳʩʘʣ. ɽʛʝʨ 47 ʛ ʩʫʜʘ 3 ʛ ʪײʟ ʝʨʽʛʝʥ ʙʦʣʩʘ, ʦʩʳ ʝʨʽʪʽʥʜʽʥʽש ʧʨʦʮʝʥʪʪʽʢ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ץʘʥʜʘʡ? 

 ʐʝʰʫʽ. ʆʡʰʘ ץʦʩʘʜʳ: 47 ʛ +3 ʛ = 50 ʛ. ʆʜʘʥ ᴅʨʽ 50 ʛ ʝʨʽʪʽʥʜʽʜʝ 3 ʛ ʪײʟ ʝʨʽʩʝ, 100 ʛ 

ʝʨʽʪʽʥʜʽʜʝ 6 ʛ ʪײʟ ʝʨʠʜʽ ʝʢʝʥ. ʆʣʘʡ ʙʦʣʩʘ ʝʨʽʪʽʥʜʽʥʽש ʧʨʦʮʝʥʪʪʽʢ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 6% 

ʙʦʣʘʜʳ.  

 2. ɾʘʟʙʘʰʘ ʰʳϤʘʨʳʣʘʪʳʥ ʝʩʝʧʪʝʨ. ɾʘʟʙʘʰʘ ʝʩʝʧʪʝʨ ʜᴅʧʪʝʨʛʝ ʥʝʤʝʩʝ ʪʘץʪʘסʘ 

ʰʳסʘʨʳʣʘʜʳ. ʆץʫʰʳʣʘʨסʘ ʭʠʤʠʷʣʳץ ʝʩʝʧʪʝʨʜʽש ʰʳסʘʨʫ ʞʦʣʜʘʨʳʥ װʡʨʝʪʢʝʥʜʝ, ʦʥʳ 

ʜᴅʧʪʝʨʛʝ ʥʝʤʝʩʝ ʪʘץʪʘסʘ ʜײʨʳʩ ʞʘʟʘ ʙʽʣʫʛʝ ʜʘסʜʳʣʘʥʜʳʨʫ ʢʝʨʝʢ.  

 ɹײʣ ʤᴅʩʝʣʝʛʝ ʭʠʤʠʷ ʤסײʘʣʽʤʜʝʨʽʥʽש ʙᴅʨʽ ʙʽʨʜʝʡ ʤᴅʥ ʙʝʨʤʝʡʪʽʥʜʽʛʽʥ ʤʝʢʪʝʧ 

ʪᴅʞʽʨʠʙʝʩʽ ʢᴇʨʩʝʪʽʧ ʞװʨ. ʂᴇʙʽʥʝʩʝ ʭʠʤʠʷʣʳץ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʫ ʞᴅʥʝ ʦʥʳ ʜᴅʧʪʝʨʛʝ ʞʘʟʫ 

ʨʝʪʽ ʦץʫʰʳʣʘʨʜʳש ᴇʟ ʝʨʢʽʥʝ ʙʝʨʽʣʛʝʥ, ʪʽʧʪʽ ʪʘץʪʘסʘ ʝʩʝʧ ʰʳסʘʨסʘʥʜʘ ʙʽʨ ʽʟʜʽʣʽʢʪʽ ʢʝʡʙʽʨ 

ʤסײʘʣʽʤʜʝʨʜʽש ᴇʟʜʝʨʽ ʜʝ ʩʘץʪʘʤʘʡʜʳ.  

 ʍʠʤʠʷʣʳץ ʝʩʝʧʪʝʨʜʽ ʙʝʣʛʽʣʽ ʞװʡʝʤʝʥ ʜᴅʧʪʝʨʛʝ  ʞʘʟʘ  ʙʽʣʫʜʽש ᴇʟʽʥʜʽʢ װʣʢʝʥ 

ʪᴅʨʙʠʝʣʽʢ ʤᴅʥʽ ʙʘʨ. ʆʣʘʡ  ʜʝʡʪʽʥ  ʩʝʙʝʙʽʤʽʟ, ʝʩʝʧʪʽ ʙʝʣʛʽʣʽ ʪᴅʨʪʽʧʧʝʥ ʰʳסʘʨʫ ʦʥʳ ʞʝʪʝ  

ʦʡʣʘʫסʘ, ᴅʨʙʽʨ ʦʡʜʳ ʞװʡʝʣʽ ʪװʨʜʝ  ʞװʟʝʛʝ  ʘʩʳʨʫסʘ, ʦץʫʰʳʣʘʨʜʳש  ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʝʨʽʥ  

ʢװʰʝʡʪʽʧ, ʜᴅʧʪʝʨʛʝ ʪʘʟʘ ʞʘʟʫסʘ ʜʘסʜʳʣʘʥʜʳʨʘʜʳ. ʉʦʥʜʘʡ-ʘץ ʦץʫʰʳ ʝʩʝʧʪʽ ʩʳʥʳʧʪʘ 

ʥʝʤʝʩʝ װʡʜʝ ʰʳסʘʨʩʘ ʜʘ ʝʩʝʧʪʝʨ ʞʠʥʘסʳʥʜʘ  ʞʦץ  ʝʩʝʧʪʝʨʜʽש  ʤʘʟʤײʥʳʥ  ʤʽʥʜʝʪʪʽ ʪװʨʜʝ 

ʜᴅʧʪʝʨʣʝʨʽʥʝ ʞʘʟʳʧ ʰʳסʘʨʫʣʘʨʳ ʢʝʨʝʢ [2]. 

 ɽʩʝʧʪʽש ʤʘʟʤײʥʳʥ ʜᴅʧʪʝʨʛʝ ʞʘʟסʘʥʜʘ ʦץʫʰʳʣʘʨ ʦʥʳש ʤʘץʩʘʪʳʥ ʞʝʪʝ ʪװʩʽʥʝʪʽʥ 
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ʙʦʣʘʜʳ ʞᴅʥʝ ץʘʞʝʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʝʩʝʧʪʽש ʰʳסʘʨʫ ʪᴅʨʪʽʙʽʥ ʢᴇʨʽʧ ʘʣʫʳʥʘ ʤװʤʢʽʥʜʽʢ 

ʪʫʘʜʳ. ɽʩʝʧʪʽש  ʤʘʟʤײʥʳ ʞʘʟʳʣʤʘʩʘ, ʦץʫʰʳ ʝʩʝʧʪʽש ʰʳסʘʨʫ ʞʦʣʳʥʘʥ ʢᴇʧ ʥᴅʨʩʝʥʽ 

ʘסשʘʨʘ ʘʣʤʘʡʜʳ. ɽʩʝʧʪʽ ʤʘʟʤײʥʳʥʘ ץʘʨʘʡ ʩײʨʘץʪʘʨ ץʦʶ ʘʨץʳʣʳ ʰʳסʘʨʫ ʦץʫʰʳʣʘʨʜʳ 

ʦʥʳ ʞʝʪʝ ʪװʩʽʥʫʛʝ ʜʘסʜʳʣʘʥʜʳʨʘʜʳ. ʆץʫʰʳʣʘʨʜʳש ʝʩʝʧʪʽ ʩײʨʘץ ץʦʡʳʧ ʰʳסʘʨʫ 

ʤᴅʩʝʣʝʩʽʥʝ ᴇʪʝ ʰʦʨץʘץ ʝʢʝʥʜʽʛʽ ʞᴅʥʝ ʩײʨʘץ ץʦʡʳʧ ʰʳסʘʨʫʜʘʥ ץʘʰʘʪʳʥʜʳץʪʘʨʳ ʤʝʢʪʝʧ 

ʪᴅʞʽʨʠʙʝʩʽʥʝʥ ʙʘʡץʘʣʳʧ ʞװʨ. ʆʣʘʨ ʝʩʝʧ ʰʳסʘʨʫʜʳ ʪʽʢʝʣʝʡ ʝʩʝʧʪʝʫʜʝʥ ʙʘʩʪʘʡʜʳ, ʪʝʢ 

ʩײʨʘץ ץʦʡʳʧ ʰʳסʘʨʫ ʪʘʣʘʧ ʝʪʽʣʛʝʥ ʞʘסʜʘʡʜʘ סʘʥʘ ʦʣʘʨ ʩײʨʘץ ץʦʡʳʧ  ʰʳסʘʨʘʜʳ, ʙʽʨʘץ 

ʦסʘʥ ᴇʪʝ ץʠʥʘʣʘʜʳ. ʉʦʥʜʳץʪʘʥ  ʭʠʤʠʷʣʳץ  ʝʩʝʧʪʝʨʜʽ  ʰʳסʘʨסʘʥʜʘ, ʦץʫʰʳʣʘʨʜʳ  ʩײʨʘץ  

 שʪʘʨʜʳץʨʘײʡʨʝʪʢʝʥ ʞᴇʥ. ʉװ ʘסʘʨʫסʪʘʧ ʘʣʳʧ ʰʳץʩʘʪʳʥ ʘʥʳץʤʘ שʳʣʳ ʝʩʝʧʪʽץʦʶ ʘʨץ

ʜײʨʳʩ ץʦʡʳʣʫʳ, ʝʩʝʧʪʽ ʜײʨʳʩ ʰʳסʘʨʫ ʦץʫʰʳʣʘʨʜʳש  ʣʦʛʠʢʘʣʳץ  ʦʡʳʥ ʜʘʤʳʪʳʧ, ץʳʩץʘ 

ʪײʞʳʨʳʤ  ʞʘʩʘʫסʘ  ʢᴇʤʝʢʪʝʩʝʜʽ. ʆʣʘʨ ᴅʫʝʣʽ ʦʡʳʥ ʪײʞʳʨʳʤʜʘʧ, ʝʩʝʧ ʰʳסʘʨʫʜʳש 

ʞʦʩʧʘʨʳʥ  ʞʘʩʘʫסʘ ʪʠʽʩ, ʩʦʜʘʥ  ʩʦש ʝʩʝʧʪʝʫʛʝ ʢʽʨʽʩʝʜʽ. ɽʩʝʧ ʰʳסʘʨסʘʥʜʘ ʞᴅʥʝ ʦʥʳ 

ʜᴅʧʪʝʨʛʝ ʞʘʟסʘʥʜʘ ʤʳʥʘʜʘʡ ʙʽʨ ʽʟʜʽʣʽʢʪʽ ʩʘץʪʘʫ ʢʝʨʝʢ.  

1). ɾʘʣʧʳ ʢʝʟ ʢʝʣʛʝʥ ʝʩʝʧʪʽ ʰʳסʘʨʫ ʘʣʜʳʥʜʘ ʦʥʳש ʤʘʟʤײʥʳʥ ʞʝʪʝ ʪװʩʽʥʽʧ ʘʣסʘʥ ʞᴇʥ: ʘ) 

ʥʝ ʙʝʨʽʣʛʝʥ, ʥʝʥʽ ʙʽʣʫ ʢʝʨʝʢ; ᴅ) ʙʝʨʽʣʛʝʥ ʟʘʪ ʧʝʥ ʘʣʳʥʫסʘ ʪʠʽʩʪʽ ʟʘʪʪʳש ʘʨʘʩʳʥʜʘ ץʘʥʜʘʡ  

ʙʘʡʣʘʥʳʩ ʙʘʨ; ʙ) ʝʩʝʧʪʝ ʙʘʨʣʳץ ʞʘסʜʘʡ ʢᴇʨʩʝʪʽʣʛʝʥ ʙʝ ʥʝʤʝʩʝ ʦʥʳ ʘʣʜʳʥ ʘʣʘ ʪʘʙʫ ʢʝʨʝʢ 

ʧʝ.  

2). ɽʩʝʧʪʽש ʤʘʟʤײʥʳʥ ʞʝʪʝ ʪʘʣʜʘʧ ʘʣסʘʥʥʘʥ ʢʝʡʽʥ, ʝʩʝʧ ʰʳסʘʨʫʜʳש ʞʦʩʧʘʨʳʥ ײץʨסʘʥ 

ʞᴇʥ. 

3). ɽʩʝʧ ʰʳסʘʨסʘʥʜʘ ʦʥʳש ʤʘʟʤײʥʳʥʜʘ ʙʝʨʽʣʛʝʥ ᴇʣʰʝʤʜʝʨʽʥ (ʛʨʘʤʤ, ʢʠʣʦʛʨʘʤʤ, ʪʦʥʥʘ, 

ʢᴇʣʝʤ  ʪ.ʙ.) ʩʘץʪʘסʘʥ ʜײʨʳʩ. 

4). ɽʩʝʧʪʽש ʤʘʟʤײʥʳʥʘ ʩᴅʡʢʝʩ ʩᴇʟʜʝʨʜʽש ᴅʨʽʧʧʝʥ ʪʘשʙʘʣʘסʘʥ ʙʝʣʛʽʣʝʨʽʥ ץʦʣʜʘʥʫ ʢʝʨʝʢ.  

ɽʩʝʧʪʽ ʰʝʰʫʜʽϬ ʪϸʨʪʽʙʽ:  

1) ʈʝʘʢʮʠʷ ʪʝשʜʝʫʽʥ ʞʘʟʳʧ ʪʝשʝʩʪʽʨʫ;  

2) ɽʩʝʧʪʽש ʤʘʟʤײʥʳʥʜʘ ʘʡʪʳʣסʘʥ ʬʦʨʤʫʣʘʣʘʨʜʳ ʙʝʣʛʽʣʝʫ;  

3) ʉʦʣ ʬʦʨʤʫʣʘʣʘʨʜʳש ʘʩʪʳʥʘ ʛʨʘʤʤ-ʤʦʣʝʢʫʣʘʣʳץ ʩʘʥʜʘʨʜʳש ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥ ץʦʶ; 

4) ɽʩʝʧʪʽש ʤʘʟʤײʥʳʥʜʘ ʙʝʨʽʣʛʝʥ ʟʘʪʪʘʨʜʳש ʩʘʥʜʳץ ʤᴅʥʜʝʨʽʥ ʢᴇʨʩʝʪʫ;  

5) ʌʦʨʤʫʣʘʥʳש  ʘʩʪʳʥʘ ʝʩʝʧʪʽש ʰʘʨʪʳʥʜʘסʳ ʙʝʣʛʽʣʝʨʽʥʽש ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥ ץʦʡʳʧ, ʘʣ 

ʙʝʣʛʽʩʽʟʜʝʨʽʥ ʭ-ʧʝʥ ʙʝʣʛʽʣʝʫ;  

6) ʭ -ʪʽש ʤᴅʥʽʥ ʝʩʝʧʪʝʧ ʪʘʙʫ.  

4-ʤʳʩʘʣ. 4 ʛ ʢװʡʜʽʨʛʽʰ ʥʘʪʨʜʳ ʥʝʡʪʨʘʣʴʜʘʫ װʰʽʥ ץʘʥʰʘ ʛʨʘʤʤ ʢװʢʽʨʪ ץʳʰץʳʣʳ ʢʝʨʝʢ? 

 

 ʐʝʰʫʽ.                  H2SO4    +  2NaOH  =   Na2SO4   + 2H2O. 

                      1 ʤʦʣʴ      2 ʤʦʣʴ  

                       98 ʛ          ï 80 ʛ                           ʭ= 98Å4 /80=4,9 ʛ 

                         ʭ            -  4 ʛ   

                           

ɹײʣ ʝʩʝʧʪʽ ʙʳʣʘʡ ʪʘʣʜʘʫסʘ ʙʦʣʘʜʳ. ʈʝʘʢʮʠʷ ʪʝשʜʝʫʽ ʙʦʡʳʥʰʘ 2 ʤʦʣʴ ʢװʡʜʽʨʛʽʰ 

ʥʘʪʨʜʳ (NaOH) ʥʝʡʪʨʘʣʴʜʘʫ װʰʽʥ 1 ʤʦʣʴ ʢװʢʽʨʪ ץʳʰץʳʣʳ (H2SO4) ʢʝʨʝʢ. ɽʩʝʧʪʝ ʩʽʣʪʽ 

ʤʝʥ ץʳʰץʳʣʜʳש ʩʘʥʜʳץ ʤᴅʥʜʝʨʽ ʛʨʘʤʤʝʥ ʙʝʨʽʣʛʝʥ, ʦʣʘʡ ʙʦʣʩʘ 2 ʤʦʣʴ NaOH ʞᴅʥʝ 1 

ʤʦʣʴ H2SO4 ʩʘʣʤʘסʳʥ  ʛʨʘʤʤʝʥ  ʘʣʫ ʢʝʨʝʢ. ɽʛʝʨ 80 ʛ NaOH ʥʝʡʪʨʘʣʴʜʘʫ װʰʽʥ 98 ʛ 

H2SO4 ʢʝʨʝʢ ʙʦʣʩʘ, ʘʣ 4 ʛ NaOH ʥʝʡʪʨʘʣʴʜʘʫ װʰʽʥ  ʭ ʛ H2SO4 ʢʝʨʝʢ ʙʦʣʘʜʳ. ʆʩʳʜʘʥ 

ʧʨʦʧʦʨʮʠʷ ײץʨʫ ʘʨץʳʣʳ ʙʝʣʛʽʩʽʟʜʽ ʪʘʙʘʤʳʟ.  

5-ʤʳʩʘʣ.  ʄʘʛʥʠʡʜʽש ʞʘʥʫ ʨʝʘʢʮʠʷʩʳʥʳש ʪʝשʜʝʫʣʝʨʽʥ ʞʘʟʳשʜʘʨ ʞᴅʥʝ 6 ʛ ʤʘʛʥʠʡ 

ʞʘʥסʘʥʜʘ ʥʝʰʝ ʛʨʘʤʤ ʤʘʛʥʠʡ ʦʢʩʠʜʽ (MgO) ʪװʟʽʣʝʪʽʥʽʥ ʝʩʝʧʪʝʧ ʰʳסʘʨʳשʜʘʨ.  

ʐʝʰʫʽ. 1). ʈʝʘʢʮʠʷ ʪʝשʜʝʫʽʥ ʞʘʟʳʧ, ʦʥʳ ʪʝשʝʩʪʽʨʽʧ, ʩʘʥʜʳץ ʤᴅʥʜʝʨʽʥ ʦʨʳʥʜʘʨʳʥʘ 

 :ץʦʷʡʳץ

2Mg   + O2  =  2MgO 

48 ʛ       ï          80 ʛ 
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6 ʛ                     ï ʭ 

 

ʘ).ʈʝʘʢʮʠʷ ʪʝשʜʝʫʽ ʙʦʡʳʥʰʘ ʙʽʣʝʪʽʥʽʤʽʟ: ɸʛ(Mg)=24, ʄ(ʆ2)=32ʛ/ʤʦʣʴ,  ʄ(ʄgO) = 

40ʛ/ʤʦʣʴ.                                                

ᴅ). ɽʩʝʧʪʽש ʰʘʨʪʳ ʙʦʡʳʥʰʘ  ʙʽʣʝʪʽʥʽʤʽʟ:    m(Mg) = 6 ʛ. ʊʘʙʫ ʢʝʨʝʢ: m(MgO) =?                                                 

2). ʈʝʘʢʮʠʷ ʪʝשʜʝʫʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʧʨʦʧʦʨʮʠʷ ײץʨʘʡʳץ. 

48  ʛ ʤʘʛʥʠʡ  ʦʪʪʝʛʽʤʝʥ  ᴅʨʢʝʪʪʝʩʢʝʥʜʝ  80 ʛ MgO ʪװʟʽʣʝʜʽ, ʘʣ 6 ʛ ʤʘʛʥʠʡ ʦʪʪʝʛʽʤʝʥ 

ᴅʨʢʝʪʪʝʩʢʝʥʜʝ ʭ ʛ MgO ʪװʟʽʣʝʜʽ.  

                    ʆʩʳʜʘʥ            ʭ =
48

680¶
= 10 ʛ MgO. 

ɾʘʫʘʙʳ: 6 ʛ ʤʘʛʥʠʡ ʞʘʥסʘʥʜʘ 10 ʛ MgO ʪװʟʽʣʝʜʽ ʝʢʝʥ.  

 ɾʘʟʙʘʰʘ ʰʳסʘʨʳʣʘʪʳʥ ʝʩʝʧʪʝʨʜʝʥ  ʦץʳʪʫ  װʜʝʨʽʩʽʥʜʝ  ʞʘʪʪʳסʫ ʝʩʝʧʪʝʨʽ  ʞʠʽ 

  ʞʘʟʳʣʫʳʥʘ שʝʩʝʧʪʝʨʜʽ ץʜᴅʧʪʝʨʛʝ ʞʘʟʳʣʫʳ  ʩʘʥʜʳ שʫ ʝʩʝʧʪʝʨʽʥʽסʦʣʜʘʥʳʣʘʜʳ. ɾʘʪʪʳץ

  .ʘʥʜʘ ʙʽʨʘʟ ᴇʟʛʝʰʝʣʝʫ ʙʦʣʘʜʳסʘʨʘץ

6-ʤʳʩʘʣ. ɽʛʝʨ  ʦʪʪʝʛʽ, ʢװʢʽʨʪ, ʥʘʪʨʠʡ, ʤʘʛʥʠʡ ʦʢʩʠʜʳ, ʩʫ ʞᴅʥʝ ʪײʟ ץʳʰץʳʣʳ ʙʝʨʽʣʩʝ, 

ʦʩʳ ʟʘʪʪʘʨʜʳ  ʧʘʡʜʘʣʘʥʘ  ʦʪʳʨʳʧ,   ʤʘʛʥʠʡ  ʭʣʦʨʠʜʽʥ,  ʤʘʛʥʠʡ  ʛʠʜʨʦʢʩʠʜʽש, ʢװʡʜʽʨʛʽʰ 

ʥʘʪʨ ʤʝʥ ʤʝʥ  ʥʘʪʨʠʡ ʩʫʣʴʬʠʪʽ ʪײʟʳʥ ץʘʣʘʡ ʘʣʫסʘ ʙʦʣʘʜʳ? 

ʐʝʰʫʽ: 1). ɸʣסʘʰץʳ  ʙʝʨʽʣʛʝʥ ʟʘʪʪʘʨ ʤʝʥ ʘʣʳʥʫסʘ ʪʠʽʩʪʽ ʟʘʪʪʘʨʜʳש ʘʪʦʤʜʳץ ʪʘשʙʘʣʘʨʳ 

ʤʝʥ ʬʦʨʤʫʣʘʣʘʨʳʥ ʞʘʟʘʡʳץ:  

ɹʝʨʽʣʛʝʥ ʟʘʪʪʘʨ: ʆʪʪʝʛʽ-ʆ2; ʂװʢʽʨʪ-S; ʅʘʪʨʠʡïNa; ʄʘʛʥʠʡ ʦʢʩʠʜʽ ïMgO; ʊײʟ 

                                 .ʳʣʳ- HCl; ʉʫ- ʅ2ʆץʳʰץ

ɸʣʳʥʫϤʘ ʪʠʽʩʪʽ ʟʘʪʪʘʨ:  ʄʘʛʥʠʡ ʭʣʦʨʠʜʽï MgCl2 ; ʄʘʛʥʠʡ ʛʠʜʨʦʢʩʠʜʳ - Mg 

(OH)2; 

ʂװʡʜʽʨʛʽʰ ʥʘʪʨ ï NaOH; ʅʘʪʨʠʡ ʩʫʣʴʬʠʪʽ - Na2SO3. 

2). ʆʩʳʣʘʨʜʳש ʘʨʘʩʳʥʜʘ ʞװʨʝʪʽʥ ʨʝʘʢʮʠʷʣʘʨʜʳש ʪʝשʜʝʫʣʝʨʽʥ ʞʘʟʘʡʳץ: 

 

MgO  + 2HCl  = MgCl2  +  H2O; 

2Na   + 2H2O   = 2NaOH  + H2 ŷ   ; 

MgCl2 + 2NaOH =  Mg (OH)2 Ź + 2NaCl              

                                                      S + O2  = SO2; 

SO2  + 2NaOH  = Na2SO3  + H2O. 

 

ʆץʫʰʳʣʘʨʜʳ ʝʩʝʧʪʽש ʦʩʳʣʘʡʰʘ ʞʘʟʳʣʫʳʥʘ ʜʘסʜʳʣʘʥʜʳʨʫ ʢʝʨʝʢ. ʄʽʥʝ  ʦʩʳʥʜʘʡ  

 ʘ,  ᴇʟ ʽʩʽʥʝץץʳʧʪʳʣʳץײ  ʫʰʳʣʘʨʜʳץʳʣʳ  ʦץʘʨʪʫ  ʘʨסʘʨʘʧʘʡʳʤ ʝʩʝʧʪʝʨʜʽ  ʰʳץ

ʞʘʫʘʧʢʝʨʰʽʣʽʢʧʝʥ  ץʘʨʘʫסʘ ʙʘʫʣʘʫסʘ  ʙʦʣʘʜʳ [3]. 

ʍʠʤʠʷʣʳץ  ʝʩʝʧʪʝʨ ʤʝʥ  ʞʘʪʪʳסʫʣʘʨ  ʭʠʤʠʷʣʳץ  ʟʘשʜʘʨ ʤʝʥ  ײץʙʳʣʳʩʪʘʨʜʳש  

ʩʘʥʜʳץ  ʞʘסʳʥ  ʞʝʪʝ ʪװʩʽʥʫʛʝ, ʪʝʦʨʠʷʣʳץ  ʙʽʣʽʤʜʽ  ʙʘʷʥʜʳ  ʝʪʫʛʝ, ʦץʫʰʳʣʘʨʜʳש ʦʡ-

ᴇʨʽʩʽʥʽש ʢʝשʝʶʽʥʝ  ʞᴅʨʜʝʤʽʥ  ʪʠʛʽʟʝʜʽ. ʆץʫʰʳʣʘʨ  ʝʩʝʧ ʰʳסʘʨʫ ʘʨץʳʣʳ ᴇʟʜʽʛʽʥʝʥ ʜʝʨʙʝʩ  

ʞײʤʳʩ ʽʩʪʝʫʛʝ,  ʙʘʩʪʘסʘʥ ʽʩʽʥ ʘץʳʨʳʥʘ ʜʝʡʽʥ ʞʝʪʢʽʟʙʝʡ  ʪʳʥʙʘʡʪʳʥ ʪʘʙʘʥʜʳʣʳץץʘ 

 .ʡʨʝʥʝʜʽװ
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ʋɼʂ 372.854 

ʄɽʊʆɼʀʏɽʉʂʆɽ ʆɹɽʉʇɽʏɽʅʀɽ ʌɸʂʋʃʔʊɸʊʀɺʅʆɻʆ ʂʋʈʉɸ ɼʃʗ 10-11 

ʂʃɸʉʉʆɺ "ʃɸɹʆʈɸʊʆʈʀʗ ʍʀʄʀʏɽʉʂʀʍ ɿʅɸʅʀʁ: ɸʅɸʃʀɿ ʀ 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ" 

 

ʇʘʜʘʣʢʠʥʘ ɸ.ɺ., ɻʦʣʦʜʦʚʘ ʀ.ɺ. 

(ʉʂʋ ʠʤ. ʄ.ʂʦʟʳʙʘʝʚʘ) 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʙʱʝʩʪʚʦ ʪʨʝʙʫʝʪ ʦʪ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʝ ʧʦʜʭʦʜʳ 

ʜʣʷ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʨʝʰʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ 

ʠʩʧʦʣʴʟʫʷ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʝ ʧʦʜʭʦʜʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʟʥʠʢʣʠ 

ʧʨʦʙʣʝʤʳ ʩ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ: ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʰʠʨʷʪʴ ʩʧʝʢʪʨ ʠʟʫʯʘʝʤʳʭ ʪʝʤ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʠʢʠ ʜʣʷ ʠʭ ʠʟʫʯʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʥʝʜʨʷʪʴ ʩʨʝʜʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʠʟʫʯʝʥʠʷ ʭʠʤʠʠ ʚ ʨʘʤʢʘʭ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ, ʪʦ ʩ ʚʚʦʜʦʤ ʚ ʩʠʩʪʝʤʫ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʥʦʚʣʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʩʦʜʝʨʞʘʥʠʝ ʧʨʝʜʤʝʪʘ ʧʦʧʦʣʥʷʣʦʩʴ ʥʦʚʳʤʠ 

ʨʘʟʜʝʣʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʰʢʦʣʴʥʠʢʘʤ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʟʜʝʣʦʚ ʭʠʤʠʠ ʢʘʢ ʥʘʫʢʠ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʦʚʨʝʤʝʥʥʘʷ ʰʢʦʣʴʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ʧʦ ʭʠʤʠʠ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʪʝʦʨʠʶ ʧʦ ʚʩʝʤ ʦʩʥʦʚʥʳʤ ʨʘʟʜʝʣʘʤ: 

ʦʨʛʘʥʠʯʝʩʢʘʷ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʭʠʤʠʷ, ʦʩʥʦʚʳ ʬʠʟʠʯʝʩʢʦʡ ʭʠʤʠʠ ʥʘ ʫʨʦʚʥʝ 

ʪʝʨʤʦʜʠʥʘʤʠʢʠ, ʩʪʝʭʠʦʤʝʪʨʠʷ ʠ ʪ.ʜ. ɺ 2020-2021 ʫʯʝʙʥʦʤ ʛʦʜʫ, ʧʨʦʚʦʜʠʣʦʩʴ ʚʥʝʜʨʝʥʠʝ 

ʚ ʰʢʦʣʴʥʳʡ ʢʫʨʩ ʝʱʝ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʜʝʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ - çɸʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳè [1], 

ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ ʪʝʦʨʠʶ ʧʦ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʠʤʠʠ. ɺ ʜʘʥʥʳʡ ʨʘʟʜʝʣ ʚʦʰʣʠ 

ʩʣʝʜʫʶʱʠʝ ʪʝʤʳ: ʭʨʦʤʘʪʦʛʨʘʬʠʷ, ʗʄʈ, ʤʘʩʩ-, ʀʂ- ʠ ʋʌ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ. ʅʦ, ʫʞʝ ʚ 

2022-2023 ʛʦʜʫ ʚ ʪʠʧʦʚʦʡ ʫʯʝʙʥʳʡ ʧʣʘʥ ʜʘʥʥʳʝ ʪʝʤʳ ʥʝ ʚʦʰʣʠ [2].   

ʆʜʥʘʢʦ, ʵʪʦ ʥʝ ʦʪʤʝʥʷʝʪ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʭʠʤʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʭ ʦʙʣʘʩʪʝʡ ʭʠʤʠʯʝʩʢʦʡ ʥʘʫʢʠ. ʀʟʫʯʝʥʠʝ ʪʘʢʠʭ ʪʝʤ 

ʢʘʢ çʂʘʯʝʩʪʚʝʥʥʳʝ ʨʝʘʢʮʠʠ ʥʘ ʢʘʪʠʦʥʳè, çʂʘʯʝʩʪʚʝʥʥʳʝ ʨʝʘʢʮʠʠ ʥʘ ʘʥʠʦʥʳè, ʘ ʪʘʢʞʝ 

ʠʟʫʯʝʥʠʝ ʚ ʨʘʟʜʝʣʝ çʆʨʛʘʥʠʯʝʩʢʘʷ ʭʠʤʠʷè ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʛʨʫʧʧ ʠ ʢʨʘʪʥʳʭ ʩʚʷʟʝʡ ʜʘʸʪ ʣʠʰʴ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʪʘʢʦʝ 

ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʢʘʢ ʝʛʦ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʥʘ ʧʨʘʢʪʠʢʝ. 

ɽʱʝ ʦʜʥʘ ʧʨʦʙʣʝʤʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʠʟʫʯʝʥʠʶ ʭʠʤʠʠ ʚ ʰʢʦʣʝ - 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ ʫʧʨʘʟʜʥʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, ʟʘ ʩʯʸʪ 

ʩʦʢʨʘʱʝʥʠʷ ʯʘʩʦʚ ʚ ʰʢʦʣʘʭ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʰʢʦʣʴʥʳʡ ʫʯʠʪʝʣʴ, ʩʪʘʨʘʷʩʴ 

ʫʜʝʣʠʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʠʟʫʯʝʥʠʶ ʪʝʦʨʠʠ, ʣʠʙʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʧʨʦʚʦʜʠʪ 

ʪʘʢʦʛʦ ʨʦʜʘ ʟʘʥʷʪʠʷ, ʣʠʙʦ ʥʝ ʫʜʝʣʷʝʪ ʠʤ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʯʨʝʚʘʪ 

ʩʦʢʨʘʱʝʥʠʝʤ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʫʨʦʢʘʭ. ʂ ʧʨʠʤʝʨʫ, ʦʜʠʥ ʠʟ ʩʘʤʳʭ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ ʣʶʙʦʛʦ ʧʨʝʜʤʝʪʘ - ʧʨʦʙʣʝʤʥʳʡ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ. 

ʀʤʝʥʥʦ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʠʪʴ ʫ ʫʯʝʥʠʢʘ ʥʘʫʯʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ 

ʟʘʜʘʯ, ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʠ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ. ʇʨʠ 

ʠʟʫʯʝʥʠʠ ʪʝʦʨʠʠ ʚ ʨʘʤʢʘʭ ʢʫʨʩʘ ʭʠʤʠʠ ʢʘʢ ʰʢʦʣʴʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʛʦ 

ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʪʦʣʴʢʦ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʚʩʝʛʦ ʦʩʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʘʥʥʳʡ ʤʝʪʦʜ ʥʝ ʪʘʢ ʵʬʬʝʢʪʠʚʝʥ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʨʝʤʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʫʨʦʢʘʭ ʭʠʤʠʠ, ʪʦ ʠʟʣʠʰʥʝʝ ʠʣʠ 

ʥʝʦʙʜʫʤʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʩʨʝʜʩʪʚ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʦʪʩʫʪʩʪʚʠʝ 

ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʟʥʘʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʪʝʨʶ ʠʥʪʝʨʝʩʘ ʫ ʫʯʝʥʠʢʦʚ ʢ ʭʠʤʠʠ ʢʘʢ ʢ ʥʘʫʢʝ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʘʛʣʷʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 
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ʜʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʩʪʘʣ ʟʘʤʝʥʦʡ ʥʝ ʪʦʣʴʢʦ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ, ʥʦ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʦʧʳʪʦʚ. ɺ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʟʥʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʀʂʊ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʘʢ ʯʘʩʪʦ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʬʘʢʫʣʴʪʘʪʠʚʥʦʛʦ ʢʫʨʩʘ çʃʘʙʦʨʘʪʦʨʠʷ 

ʭʠʤʠʯʝʩʢʠʭ ʟʥʘʥʠʡ: ɸʥʘʣʠʟ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝè. ɼʘʥʥʳʡ ʢʫʨʩ ʥʘʧʨʘʚʣʝʥ ʥʘ ʚʚʝʜʝʥʠʝ 

ʚʳʧʫʩʢʥʠʢʦʚ ʚ ʢʫʨʩ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʠʤʠʠ, ʦʩʚʝʱʝʥʠʝ ʧʨʦʙʣʝʤ ʤʥʦʛʠʭ ʦʪʨʘʩʣʝʡ, 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʭʠʤʠʝʡ ʠ ʭʠʤʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ, ʘ ʪʘʢʞʝ 

ʨʘʟʚʠʪʠʝ ʙʘʟʦʚʳʭ ʫʤʝʥʠʡ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʭʠʤʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʇʦʤʠʤʦ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʫʯʘʱʠʝʩʷ ʫʯʘʪʩʷ ʨʝʰʘʪʴ 

ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʟʘʜʘʯʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ ʚʳʧʦʣʥʷʪʴ ʨʘʩʯʸʪʳ, ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʙʘʟʦʚʳʤ ʰʢʦʣʴʥʳʤ ʢʫʨʩʦʤ ʭʠʤʠʠ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʢʫʨʩʘ ʷʚʣʷʝʪʩʷ ʥʝ ʠʟʫʯʝʥʠʝ ʫʯʝʥʠʢʘʤʠ 

ʪʝʦʨʠʠ, ʘ ʚʳʧʦʣʥʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʳʪʦʚ, ʪ.ʢ. ʢʫʨʩ ʩʦʜʝʨʞʠʪ ʣʠʰʴ ʦʙʱʫʶ 

ʦʟʥʘʢʦʤʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʊʘʢʦʡ ʦʩʦʙʳʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʭʠʤʠʠ ʢʘʢ ʨʘʟʜʝʣʘ ʚ ʩʦʩʪʘʚʝ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʧʦʟʚʦʣʷʝʪ ʧʨʠʚʠʪʴ ʫʯʝʥʠʢʘʤ ʣʶʙʦʚʴ ʢ 

ʭʠʤʠʠ, ʚʳʟʚʘʪʴ ʠʥʪʝʨʝʩ ʢ ʝʝ ʠʟʫʯʝʥʠʶ.  

ɺʦ-ʚʪʦʨʳʭ, ʧʨʦʚʝʜʝʥʠʝ ʜʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʥʝ ʚʭʦʜʠʪ ʚ ʦʩʥʦʚʥʳʝ ʯʘʩʳ 

ʠʟʫʯʝʥʠʷ ʭʠʤʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʜʝʣʠʪʴ ʜʦʣʞʥʦʝ ʚʥʠʤʘʥʠʝ ʠʭ ʦʨʛʘʥʠʟʘʮʠʠ. ɺʩʝ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʷʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʦʛʦ ʤʝʪʦʜʘ, ʢʘʢ ʤʝʪʦʜ 

ʧʨʦʙʣʝʤʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ, ʜʘʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʦʜʫʢʪʠʚʥʳʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʦʛʦ ʨʦʜʘ ʨʘʙʦʪ.  

ɺ-ʪʨʝʪʴʠʭ, ʜʘʥʥʳʡ ʬʘʢʫʣʴʪʘʪʠʚʥʳʡ ʢʫʨʩ ʧʦʩʪʨʦʝʥ ʥʘ ʘʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʫʯʝʥʠʢʘʤʠ ʀʂʊ: ʚʩʝ ʥʘʙʣʶʜʝʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʠ ʚʳʧʦʣʥʝʥʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʜʘʥʠʷ 

ʚʥʦʩʷʪʩʷ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ Google-ʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤ 

ʧʦʧʫʣʷʨʥʳʤ ʤʝʪʦʜʦʤ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʟʘʧʦʣʥʝʥʠʝ ʜʘʥʥʳʭ ʬʦʨʤ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʩʘʡʪʝ ʜʘʥʥʦʛʦ ʬʘʢʫʣʴʪʘʪʠʚʥʦʛʦ 

ʢʫʨʩʘ. ʉʘʡʪ ʩʦʜʝʨʞʠʪ ʚʩʝ ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʪʘʤ ʨʘʟʤʝʱʝʥʘ ʪʝʦʨʠʷ, ʧʝʨʝʯʝʥʴ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʭʦʜ ʨʘʙʦʪʳ. ʊʘʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʚʝʜʝʥʠʷ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʥʝ ʪʦʣʴʢʦ ʫʧʨʦʱʘʝʪ ʨʘʙʦʪʫ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʵʢʦʥʦʤʠʪ ʚʨʝʤʷ, 

ʦʙʳʯʥʦ ʫʭʦʜʷʱʝʝ ʥʘ ʦʬʦʨʤʣʝʥʠʝ ʨʘʙʦʪʳ. ʇʦʣʴʟʦʚʘʪʴʩʷ ʩʘʡʪʦʤ ʤʦʞʥʦ ʢʘʢ ʩ 

ʢʦʤʧʴʶʪʝʨʦʚ, ʪʘʢ ʠ ʩ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʨʠʩʫʥʦʢ 1.). 

ɽʱʸ ʦʜʥʘ ʦʩʦʙʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʢʫʨʩʘ - ʜʦʩʪʫʧʥʦʩʪʴ ʨʝʘʢʪʠʚʦʚ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʨʝʘʢʪʠʚʳ ʤʦʞʥʦ ʢʫʧʠʪʴ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʭ ʦʪʜʝʣʘʭ ʤʘʛʘʟʠʥʘ. ɺ 

ʨʘʟʜʝʣʝ ʩʘʡʪʘ çʋʯʠʪʝʣʶè ʠʤʝʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʘʢʪʠʚʘʭ, ʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʠ, ʩʧʦʩʦʙʘʭ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʘʥʘʣʦʛʘʭ, ʢʦʪʦʨʳʤʠ ʠʭ ʤʦʞʥʦ 

ʟʘʤʝʥʠʪʴ. 

ɺʩʝʛʦ ʢʫʨʩ ʩʦʜʝʨʞʠʪ 17 ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʳʪʦʚ ʠ ʨʘʩʩʯʠʪʘʥ ʥʘ ʦʜʥʦ ʧʦʣʫʛʦʜʠʝ.  

I. ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ 

1. ʆʩʥʦʚʳ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (2 ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʳʪʘ) 

2. ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ (1 ʣʘʙʦʨʘʪʦʨʥʳʡ ʦʧʳʪ) 

3. ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ (1 ʣʘʙʦʨʘʪʦʨʥʳʡ ʦʧʳʪ) 

4. ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ (4 ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʳʪʘ) 

II.  ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ 

5. ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʵʢʦʣʦʛʠʷ (9 ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʳʪʦʚ) 

6. ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʜʘʥʥʦʛʦ ʬʘʢʫʣʴʪʘʪʠʚʥʦʛʦ ʢʫʨʩʘ ʙʳʣ 
ʧʨʦʚʝʜʝʥ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʥʘ ʙʘʟʝ ɻʂʂʇ çɼʚʦʨʝʮ ʰʢʦʣʴʥʠʢʦʚè ʛ. 

ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ (ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ). ʋʯʘʱʠʤʩʷ, ʟʘʥʠʤʘʶʱʠʤʠʩʷ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ çʍʠʤʠʷè, ʚ ʛʨʫʧʧʝ çʍʠʤʠʢ-ʵʢʩʧʝʨʪè ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʧʨʦʡʪʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʧʦʩʣʝ ʯʝʛʦ ʚ ʪʝʯʝʥʠʠ ʜʚʫʭ ʤʝʩʷʮʝʚ ʚ ʧʝʨʠʦʜ ʩ 23 
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ʷʥʚʘʨʷ ʧʦ 1 ʘʧʨʝʣʷ ʥʘ ʙʘʟʝ ʜʘʥʥʦʛʦ ʫʯʝʨʝʞʜʝʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 7 ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʨʘʙʦʪ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʬʘʢʫʣʴʪʘʪʠʚʥʦʛʦ ʢʫʨʩʘ.  
7. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʢʫʨʩʘ ʧʨʦʚʝʜʝʥʦ ʧʦʚʪʦʨʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʫʯʘʱʠʭʩʷ ʩ 

ʧʦʤʦʱʴʶ Google-ʬʦʨʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʩʘʡʪʝ ʬʘʢʫʣʴʪʘʪʠʚʥʦʛʦ ʢʫʨʩʘ. ɺʦʧʨʦʩʳ ʠʟ 

ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʠʟʤʝʥʠʣʘʩʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʚ 

ʠʟʫʯʝʥʠʠ ʭʠʤʠʠ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʜʘʥʥʦʛʦ ʢʫʨʩʘ ʠ ʩ ʢʘʢʠʤʠ ʠʟ ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʳʪʦʚ 

ʦʥʠ ʫʞʝ ʤʦʛʣʠ ʙʳʪʴ ʟʥʘʢʦʤʳ. ʊʘʢʞʝ ʫ ʫʯʘʱʠʭʩʷ ʙʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʪʘʚʠʪʴ ʦʪʟʳʚ ʠʣʠ 

ʧʦʞʝʣʘʥʠʝ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʳʪʦʚ ʠ ʠʭ ʧʨʦʚʝʜʝʥʠʷ. 

 

 
                 

 

ʈʠʩʫʥʦʢ 1. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʪʨʘʥʠʮʘ ʩʘʡʪʘ ʬʘʢʫʣʴʪʘʪʠʚʥʦʛʦ ʢʫʨʩʘ  

 

ʈʝʟʫʣʴʪʘʪʳ 
ʈʝʩʧʦʥʜʝʥʪʘʤʠ ʜʣʷ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ 17 ʫʯʘʱʠʭʩʷ 11 ʢʣʘʩʩʘ, ʨʝʛʫʣʷʨʥʦ 

ʧʦʩʝʱʘʶʱʠʭ ʟʘʥʷʪʠʷ. ɺʩʝ 17 ʫʯʘʱʠʭʩʷ ʙʳʣʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʠʟʫʯʝʥʠʠ ʭʠʤʠʠ, ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʧʦ ʚʳʙʦʨʫ ʜʣʷ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʢʝʪʠʨʦʚʘʥʠʷ: 

¶ 71% ʦʧʨʦʰʝʥʳʭ ʥʝ ʟʥʘʣʠ, ʯʝʤ ʟʘʥʠʤʘʝʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʭʠʤʠʷ 

¶ 43% ʫʯʝʥʠʢʦʚ ʥʝ ʨʘʙʦʪʘʣʠ ʚ ʨʘʤʢʘʭ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʩ ʠʥʜʠʢʘʪʦʨʘʤʠ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪʘʭ 

¶ 43% ʫʯʘʱʠʭʩʷ ʥʠʢʦʛʜʘ ʥʝ ʧʨʦʚʦʜʠʣʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʨʝʘʢʮʠʠ ʥʘ ʢʘʪʠʦʥʳ ʠʣʠ 
ʘʥʠʦʥʳ, ʝʱʝ 43% ʚʠʜʝʣʠ, ʢʘʢ ʧʨʦʚʦʜʷʪ ʵʪʠ ʨʝʘʢʮʠʠ ʚʦ ʚʨʝʤʷ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ 

ʦʧʳʪʘ, ʠ ʪʦʣʴʢʦ 14% ʫʯʘʱʠʭʩʷ ʧʨʦʚʦʜʠʣʠ ʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

¶ 57% ʫʯʘʱʠʭʩʷ ʥʝ ʩʤʦʛʣʠ ʙʳ ʦʧʨʝʜʝʣʠʪʴ ʚʝʱʝʩʪʚʦ ʚ ʧʨʦʙʠʨʢʝ ʩ ʧʦʤʦʱʴʶ 
ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʘʢʮʠʡ, ʧʦ ʪʘʙʣʠʮʝ ʨʘʩʪʚʦʨʠʤʦʩʪʠ, ʠʩʧʦʣʴʟʫʷ ʠʟʚʝʩʪʥʳʝ ʨʝʘʢʪʠʚʳ 

¶ 57% ʦʧʨʦʰʝʥʥʳʭ ʧʣʦʭʦ ʦʮʝʥʠʚʘʶʪ ʩʚʦʠ ʟʥʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʘʢʮʠʡ ʥʘ 
ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ 

ʆʪʚʝʪʳ ʥʘ ʜʘʥʥʳʝ ʚʦʧʨʦʩʳ ʧʦʟʚʦʣʷʶʪ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʩʠʪʫʘʮʠʶ ʩ ʠʟʫʯʝʥʠʝʤ 

ʭʠʤʠʠ ʢʘʢ ʧʨʠʢʣʘʜʥʦʡ ʥʘʫʢʠ ʚ ʰʢʦʣʘʭ ʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʝʭʚʘʪʢʫ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʡ ʚ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ. 
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ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʫʥʠʢʘʣʴʥʦʩʪʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʠʟ 

ʬʘʢʫʣʴʪʘʪʠʚʥʦʛʦ ʢʫʨʩʘ çʃʘʙʦʨʘʪʦʨʠʷ ʭʠʤʠʯʝʩʢʠʭ ʟʥʘʥʠʡ: ʘʥʘʣʠʟ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝè, 

ʪʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ: 

¶ 43% ʫʯʘʱʠʭʩʷ ʥʝ ʟʥʘʣʠ ʦ ʤʝʪʦʜʘʭ ʦʧʨʝʜʝʣʝʥʠʷ ʨʅ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ 

¶ ʅʠʢʪʦ ʠʟ ʫʯʘʱʠʭʩʷ ʥʝ ʧʦʣʴʟʦʚʘʣʩʷ ʪʝʩʪʘʤʠ ʜʣʷ ʘʢʚʘʨʠʫʤʥʦʡ ʚʦʜʳ, ʧʨʠ ʵʪʦʤ 

ʪʦʣʴʢʦ 43% ʟʥʘʣʠ ʦʙ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʠ 

¶ 86% ʦʧʨʦʰʝʥʥʳʭ ʥʝ ʟʥʘʣʠ ʥʠ ʦʜʥʦʡ ʢʘʯʝʩʪʚʝʥʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʣʝʢʘʨʩʪʚʝʥʥʳʝ 
ʧʨʝʧʘʨʘʪʳ 

¶ 29% ʫʯʘʱʠʭʩʷ ʥʝ ʟʥʘʣʠ ʦ ʪʦʤ, ʢʘʢ ʧʨʦʭʦʜʠʪ ʘʥʘʣʠʟ ʚʦʜʳ/ʧʦʯʚʳ/ʚʦʟʜʫʭʘ, 57% 
ʤʦʛʣʠ ʪʦʣʴʢʦ ʧʨʝʜʧʦʣʦʞʠʪʴ 

¶ ʅʠʢʪʦ ʠʟ ʫʯʘʱʠʭʩʷ ʥʝ ʩʪʘʣʢʠʚʘʣʩʷ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʳʪʦʚ ʦʢʘʟʘʣʦʩʴ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʫʯʝʥʠʢʦʚ ʥʝʟʥʘʢʦʤʦʡ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʠʤ ʨʘʙʦʪʘʪʴ ʥʘ ʟʘʥʷʪʠʷʭ ʩ ʙʦʣʴʰʠʤ 

ʠʥʪʝʨʝʩʦʤ ʠ ʵʥʪʫʟʠʘʟʤʦʤ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʢʫʨʩʘ, ʪʦ: 

¶ 100%  ʫʯʝʥʠʢʦʚ ʥʝ ʟʥʘʣʠ ʦ ʤʝʪʦʜʘʭ ʘʥʘʣʠʟʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 

¶ 71% ʫʯʝʥʠʢʦʚ ʥʝ ʟʥʘʣʠ ʦ ʪʦʤ, ʯʪʦ ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʚ ʭʠʤʠʠ ʠ ʜʣʷ 
ʯʝʛʦ ʦʥ ʥʫʞʝʥ 

¶ 71% ʫʯʝʥʠʢʦʚ ʥʝ ʙʳʣʠ ʨʘʥʝʝ ʟʥʘʢʦʤʳ ʩ ʧʨʦʮʝʩʩʦʤ ʥʠʪʨʠʬʠʢʘʮʠʠ ʚ ʚʦʜʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʙʘʟʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʨʘʙʦʪ ʠʟ ʜʘʥʥʦʛʦ ʢʫʨʩʘ, ʧʦʟʚʦʣʠʣʘ ʫʯʘʱʠʤʩʷ ʨʘʩʰʠʨʠʪʴ ʩʚʦʡ ʢʨʫʛʦʟʦʨ ʥʝ ʪʦʣʴʢʦ 

ʪʝʦʨʠʝʡ ʧʦ ʦʩʥʦʚʘʤ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʠʤʠʠ, ʥʦ ʠ ʠʥʪʝʨʝʩʥʳʤʠ ʥʘʫʯʥʳʤʠ ʬʘʢʪʘʤʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʦʪ ʫʯʘʱʠʭʩʷ ʙʳʣʘ ʧʦʣʫʯʝʥʘ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ 

ʘʥʢʝʪʠʨʦʚʘʥʠʷ: 

 

ʊʘʙʣʠʮʘ1 - ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʦʚʳʭ ʚʦʧʨʦʩʦʚ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʘʥʢʝʪʠʨʦʚʘʥʠʷ 

 

ɺʦʧʨʦʩ çɼʘè çʅʝʪè 

ʇʦʤʦʛ ʣʠ ʜʘʥʥʳʡ ʢʫʨʩ ʧʨʠʦʙʨʝʩʪʠ ʚʘʤ ʥʦʚʳʝ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ? 100% 0% 

ʇʦʤʦʛ ʣʠ ʚʘʤ ʜʘʥʥʳʡ ʢʫʨʩ ʚ ʚʦʧʨʦʩʝ ʚʳʙʦʨʘ ʧʨʦʬʝʩʩʠʠ? 100% 0% 

ʇʦʩʧʦʩʦʙʩʪʚʦʚʘʣ ʣʠ ʜʘʥʥʳʡ ʢʫʨʩ ʫʩʠʣʝʥʠʶ ʚʘʰʝʛʦ ʠʥʪʝʨʝʩʘ ʢ 

ʭʠʤʠʠ? 
100% 0% 

ɺʦʟʥʠʢʘʣʠ ʣʠ ʫ ʚʘʩ ʪʨʫʜʥʦʩʪʠ ʩ ʧʦʥʠʤʘʥʠʝʤ ʤʘʪʝʨʠʘʣʘ ʜʘʥʥʦʛʦ 

ʢʫʨʩʘ? 
0% 100% 

ʋʜʦʙʥʦ ʣʠ ʚʘʤ ʙʳʣʦ ʚʳʧʦʣʥʷʪʴ ʣʘʙʦʨʘʪʦʨʥʳʝ ʦʧʳʪʳ ʩ ʧʦʤʦʱʴʶ 

ʜʘʥʥʦʛʦ ʩʘʡʪʘ? 
100% 0% 

ʇʦʤʠʤʦ ʪʝʩʪʦʚʳʭ ʚʦʧʨʦʩʦʚ ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʪʘʢʞʝ ʚʢʣʶʯʘʣʦ ʚ 

ʩʝʙʷ ʥʘʧʠʩʘʥʠʝ ʧʠʩʴʤʝʥʥʳʭ ʦʪʟʳʚʦʚ: 
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ʈʠʩʫʥʦʢ 1. ʆʪʚʝʪʳ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʘʥʢʝʪʠʨʦʚʘʥʠʷ 
 

 
 

ʈʠʩʫʥʦʢ 2- ʆʪʟʳʚʳ, ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʧʦʞʝʣʘʥʠʷ ʦʪ ʫʯʘʱʠʭʩʷ 

 

ɿʘʢʣʶʯʝʥʠʝ: 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʘʢʫʣʴʪʘʪʠʚʥʳʡ ʢʫʨʩ çʃʘʙʦʨʘʪʦʨʠʷ ʭʠʤʠʯʝʩʢʠʭ ʟʥʘʥʠʡ: ʘʥʘʣʠʟ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝè ʩʧʨʘʚʠʣʩʷ ʩʦ ʚʩʝʤʠ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ, ʘ ʠʤʝʥʥʦ: 

ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʧʦʚʳʰʝʥʠʶ ʠʥʪʝʨʝʩʘ ʢ ʭʠʤʠʠ ʫ ʫʯʘʱʠʭʩʷ, ʧʦʤʦʛ ʠʤ ʧʨʠʦʙʨʝʩʪʠ ʥʦʚʳʝ 

ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʘ ʪʘʢʞʝ ʟʘʢʨʝʧʠʪʴ ʠ ʧʨʠʤʝʥʠʪʴ ʫʞʝ ʠʤʝʶʱʠʝʩʷ, ʧʦʚʣʠʷʣ ʥʘ ʚʳʙʦʨ 

ʧʨʦʬʝʩʩʠʠ, ʘ ʪʘʢʞʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʫʜʦʙʩʪʚʦ ʧʨʠʤʝʥʝʥʠʷ ʀʂʊ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʩʘʡʪʘ ʫʯʠʪʝʣʷ, ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʧʦ ʭʠʤʠʠ. 

 
ʃʠʪʝʨʘʪʫʨʘ: 

1. ʀʥʩʪʨʫʢʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʠʩʴʤʦ çʆʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ 

ʦʙʨʘʟʦʚʘʥʠʷ ʨʝʩʧʫʙʣʠʢʠ ʢʘʟʘʭʩʪʘʥ ʚ 2020-2021 ʫʯʝʙʥʦʤ ʛʦʜʫ.è// ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ - 2020ʛ. - ʩ. 237-239 

2. ʀʥʩʪʨʫʢʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʠʩʴʤʦ çʆʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʩʨʝʜʥʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚ 2022-2023 ʫʯʝʙʥʦʤ ʛʦʜʫè// ʄʠʥʠʩʪʝʨʩʪʚʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ - 2022ʛ. - ʩ. 179-18 
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ʋɼʂ 372.854 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʈɸɹʆʏɽʁ ʊɽʊʈɸɼʀ ʇʆ ʍʀʄʀʀ ʂɸʂ ʉʈɽɼʉʊɺɸ 

ʌʆʈʄʀʈʆɺɸʅʀʗ ʀ ʈɸɿɺʀʊʀʗ ʅɸɺʓʂɸ çʇʈʀʄɽʅɽʅʀɽ ʇʆʃʋʏɽʅʅʓʍ 

ɿʅɸʅʀʁ ʀ ɸʅɸʃʀɿ ʀʅʌʆʈʄɸʎʀʀè 

 

ʇʘʥʪʝʣʝʝʚʘ ɽ.ɸ., ɹʝʛʝʥʦʚʘ ɹ.ɽ., ʆʩʪʘʬʝʡʯʫʢ ʅ.ɺ. 

(ʉʂʋ ʠʤ.ʄ.ʂʦʟʳʙʘʝʚʘ) 

 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʪʦʨʦʥʫ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ, ʙʦʣʝʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, ʨʘʟʫʤʝʝʪʩʷ, ʥʝ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʙʝʟ ʦʙʥʦʚʣʝʥʠʷ 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ɼʠʜʘʢʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʫʨʩʘ, ʢʘʢ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʝ ʷʚʣʝʥʠʝ ʜʦʣʞʥʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʜʝʡʩʪʚʫʶʱʠʤ 

ʧʦʜʭʦʜʘʤ [1].  

ʈʘʙʦʯʘʷ ʪʝʪʨʘʜʴ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʠʤʝʝʪ ʦʩʦʙʝʥʥʳʡ ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, 

ʢʦʪʦʨʳʡ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʩʣʝʜʫʶʱʠʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ: 

¶ ʂʨʘʪʢʠʡ ʢʦʥʩʧʝʢʪ ʫʨʦʢʘ 

¶ ɸʣʛʦʨʠʪʤʳ ʨʝʰʝʥʠʷ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʟʘʜʘʯ 

¶ ɿʘʜʘʥʠʷ ʥʘ ʧʨʦʚʝʨʢʫ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʫʨʦʢʝ 

¶ ɿʘʜʘʥʠʷ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʟʥʘʥʠʡ.  

ʆʩʪʘʥʦʚʠʤʩʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʥʘ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʧʫʥʢʪʘʭ. 

ɺ ʨʘʤʢʘʭ ʦʙʥʦʚʣʸʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

(ʬʘʢʪʠʯʝʩʢʦʛʦ) ʤʘʪʝʨʠʘʣʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ-

ʧʦʠʩʢʦʚʳʝ ʤʝʪʦʜʳ. ʆʥʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʮʝʣʝʡ: 

¶ ʆʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʤʥʦʛʦʦʙʨʘʟʠʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ 

¶ ʋʤʝʪʴ ʚʳʙʠʨʘʪʴ ʥʫʞʥʳʡ ʤʘʪʝʨʠʘʣ 

¶ ʋʤʝʪʴ ʨʘʩʩʪʘʚʣʷʪʴ ʘʢʮʝʥʪʳ ʚ ʚʳʙʨʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʋʯʝʙʥʠʢ, ʢʘʢ ʦʜʠʥ ʠʟ ʠʩʪʦʯʥʠʢʦʚ, ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʦʙʲʷʩʥʝʥʠʡ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʬʘʢʪʫ, ʘ ʨʘʙʦʪʘ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ, ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʝʨʥʳʭ 

ʬʦʨʤʫʣʠʨʦʚʦʢ ʠ ʦʙʲʷʩʥʝʥʠʡ. ɹʦʣʝʝ ʪʦʛʦ, ʚʩʝʛʜʘ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʪʦ, ʯʪʦ ʫ ʜʝʪʝʡ ʧʦ-

ʨʘʟʥʦʤʫ ʨʘʟʚʠʪʳ ʪʝ ʠʣʠ ʠʥʳʝ ʩʧʦʩʦʙʳ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʵʪʦʤ ʰʢʦʣʴʥʠʢʫ 

ʤʦʞʝʪ ʧʦʤʦʯʴ ʨʘʙʦʯʘʷ ʪʝʪʨʘʜʴ, ʢʦʪʦʨʘʷ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʩʪʨʦʛʦ ʧʨʦʧʠʩʳʚʘʝʪ ʚʩʝ 

ʦʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʦʩʚʝʪʠʪʴ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʜʘʸʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʵʪʦʡ ʩʘʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʘʤʦʤʫ 

ʫʯʝʥʠʢʫ. ɺ ʠʪʦʛʝ ʥʘ ʨʫʢʘʭ ʧʦʣʫʯʘʝʪʩʷ ʛʦʪʦʚʳʡ ʢʦʥʩʧʝʢʪ, ʩ ʦʩʥʦʚʥʳʤʠ ʦʧʨʝʜʝʣʝʥʠʷʤʠ, 

ʘʣʛʦʨʠʪʤʘʤʠ, ʧʨʠʤʝʨʘʤʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʢʦʪʦʨʳʤʠ ʫʯʝʥʠʢ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʰʢʦʣʴʥʠʢʦʤ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʠʟʫʯʝʥʠʠ ʢʫʨʩʘ ʭʠʤʠʠ, ʥʦ ʦʙ ʵʪʦʤ ʯʫʪʴ ʧʦʟʞʝ [3]. 

ʅʝ ʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʙʦʣʝʝ 50% ʧʨʦʮʝʥʪʦʚ ʟʘʜʘʥʠʡ ʚ ʨʘʙʦʯʝʡ ʪʝʪʨʘʜʠ ʧʦʩʚʷʱʝʥʳ 

ʫʩʣʦʚʥʦ ʛʦʚʦʨʷ ʫʨʦʚʥʶ çɿʥʘʥʠʝè, ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʷʚʣʷʝʪʩʷ ʨʘʟʜʝʣ 

çʇʨʠʤʝʥʝʥʠʝè. ɺ ʥʘʰʝʤ ʧʦʥʠʤʘʥʠʠ ʨʘʟʙʠʨʘʶʱʠʤʩʷ ʚ ʦʩʥʦʚʘʭ ʭʠʤʠʠ (ʨʘʟʫʤʝʝʪʩʷ ʚ 

ʨʘʤʢʘʭ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʣʠʙʦ ʥʝʤʥʦʛʦ ʚʳʰʝ) ʫʯʝʥʠʢʘ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʜʘʣʝʢʦ ʥʝ 

ʪʦʛʦ, ʢʪʦ ʧʨʦʩʪʦ ʩʧʦʩʦʙʝʥ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʦ ʙʘʟʦʚʦʤʫ ʘʣʛʦʨʠʪʤʫ, ʘ ʪʦʛʦ, ʢʪʦ ʚ 

ʩʦʩʪʦʷʥʠʠ ʨʝʰʘʪʴ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʟʘʜʘʯʠ, ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʚ ʣʶʙʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ. ʀʥʪʝʨʝʩʥʳ ʜʘʥʥʳʝ ʩʣʝʜʫʶʱʝʡ ʜʠʘʛʨʘʤʤʳ: 
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ɺ ʨʘʤʢʘʭ 9 ʢʣʘʩʩʘ ʵʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ, ʠ ʯʪʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʟʜʝʩʴ ʠʤʝʝʪʩʷ 

ʦʧʨʝʜʝʣʸʥʥʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʢʘʞʜʘʷ ʯʝʪʚʝʨʪʴ ʠʤʝʝʪ ʩʚʦʠ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʦʩʪʘʥʦʚʠʤʩʷ ʢʦʥʢʨʝʪʥʦ ʥʘ ʪʝʤʘʭ 3-ʡ ʯʝʪʚʝʨʪʠ.  

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʭʘʨʘʢʪʝʨʝ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʠʟʫʯʘʝʪʩʷ ʚ ʜʘʥʥʦʡ ʯʝʪʚʝʨʪʠ ʪʦ 

ʵʪʦ, ʧʦ ʩʫʪʠ, ʭʠʤʠʷ ʵʣʝʤʝʥʪʦʚ. ɺ 8 ʢʣʘʩʩʝ ʫʯʘʱʠʝʩʷ ʫʞʝ ʠʤʝʣʠ ʦʧʳʪ ʠʟʫʯʝʥʠʷ ʩʚʦʡʩʪʚ 

ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʫʛʣʝʨʦʜ, ʢʠʩʣʦʨʦʜ, ʚʦʜʦʨʦʜ). ʅʦ 9 ʢʣʘʩʩ ʦʪʣʠʯʘʝʪʩʷ ʚ ʵʪʦʤ ʧʣʘʥʝ 

ʦʪ 8-ʛʦ, ʚʝʜʴ ʩʝʡʯʘʩ ʩʚʦʡʩʪʚʘ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʩʪʳʭ ʠ ʩʣʦʞʥʳʭ ʚʝʱʝʩʪʚ, ʠʤʠ 

ʦʙʨʘʟʦʚʘʥʥʳʭ ʪʝʧʝʨʴ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʙʦʣʝʝ ʨʘʟʥʦʩʪʦʨʦʥʥʝ ʠ ʩ ʙʦʣʝʝ ʩʪʨʦʛʠʤ 

ʧʦʜʭʦʜʦʤ.  

ʉʘʤ ʨʘʟʜʝʣ çʍʠʤʠʷ ʵʣʝʤʝʥʪʦʚè ʚ ʨʘʤʢʘʭ ʭʠʤʠʯʝʩʢʦʡ ʥʘʫʢʠ ʜʦʚʦʣʴʥʦ ʩʣʦʞʝʥ, 

ʭʦʪʷ-ʙʳ ʪʝʤ ʯʪʦ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʝʛʦ ʦʩʚʦʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʧʨʠʚʣʝʯʝʥʠʝ ʟʥʘʥʠʡ ʠʟ ʪʘʢʠʭ ʝʸ 

ʨʘʟʜʝʣʦʚ ʢʘʢ çʉʪʨʦʝʥʠʝ ʘʪʦʤʘè, çʍʠʤʠʯʝʩʢʘʷ ʩʚʷʟʴè, çʕʥʝʨʛʝʪʠʢʘ ʭʠʤʠʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡè, çʉʢʦʨʦʩʪʴ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʠ ʭʠʤʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝè, çʈʘʩʪʚʦʨʳ ʠ 

ʨʝʘʢʮʠʠ ʚ ʨʘʩʪʚʦʨʘʭè ʠ ʜʨ. ʄʳ ʢʦʥʝʯʥʦ, ʛʦʚʦʨʠʤ ʦʙ ʦʩʤʳʩʣʝʥʥʦʤ ʧʦʜʭʦʜʝ, ʘ ʥʝ ʦʙ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʤ ʧʦʜʭʦʜʝ: çʫ ʧʨʦʩʪʦʛʦ ʚʝʱʝʩʪʚʘ ʍ ʪʘʢʠʝ ʩʚʦʡʩʪʚʘ, ʧʦʪʦʤʫ ʯʪʦ ʪʘʢ 

ʥʘʧʠʩʘʥʦè.  

ɺ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʧʦ-ʨʘʟʥʦʤʫ ʪʨʘʢʪʫʝʪʩʷ ʮʝʣʴ ʢʫʨʩʘ 

ʭʠʤʠʠ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʤʢʘʭ ʦʩʥʦʚʥʦʡ ʰʢʦʣʳ, ʥʦ ʥʘʠʙʦʣʝʝ ʛʨʘʤʦʪʥʦ ʫʞʝ ʥʘʯʠʥʘʷ ʩ ʵʪʦʛʦ 

ʵʪʘʧʘ ʦʙʲʷʩʥʷʪʴ, ʠ ʧʦʩʪʦʷʥʥʦ ʧʦʢʘʟʳʚʘʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʧʦʥʷʪʠʡ çʉʪʨʦʝʥʠʝ-ʩʚʦʡʩʪʚʘè, 

ʪʘʤ, ʛʜʝ ʵʪʦ ʚʦʟʤʦʞʥʦ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʥʘ ʜʘʥʥʦʤ ʫʨʦʚʥʝ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʕʪʦ 

ʦʯʝʥʴ ʚʘʞʥʦ, ʚʝʜʴ ʧʨʦʩʣʝʞʠʚʘʥʠʝ ʜʘʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ 

ʩʣʝʜʫʶʱʠʭ ʤʦʤʝʥʪʦʚ: 

¶ ʇʦʥʠʤʘʥʠʝ ʭʠʤʠʠ ï ʢʘʢ ʮʝʣʦʩʪʥʦʛʦ ʨʘʟʜʝʣʘ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ, ʩʦ ʩʚʦʠʤʠ 

ʧʦʥʷʪʠʷʤʠ, ʟʘʢʦʥʘʤʠ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ  

¶ ʍʠʤʠʷ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʦʧʠʩʳʚʘʶʱʠʭʩʷ ʬʠʟʠʢʦʡ, ʠ ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʷʚʣʝʥʠʡ. 

ʅʘʠʙʦʣʝʝ ʫʜʦʙʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʚ ʠʟʫʯʝʥʠʠ ʭʠʤʠʠ ʵʣʝʤʝʥʪʦʚ 

ʚ 9 ʢʣʘʩʩʝ ʥʘ ʧʨʠʤʝʨʝ ʢʘʢʦʡ-ʣʠʙʦ ʪʝʤʳ.  

ʀʪʘʢ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤʳ çɻʘʣʦʛʝʥʳè ʧʨʠʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʠ 

ʧʨʝʜʣʘʛʘʶʪʩʷ ʟʘʜʘʥʠʷ: 

ʇʨʠʤʝʨ 1 
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ʀʥʬʦʨʤʘʮʠʷ: ʚ ʥʝʚʦʟʙʫʞʜʸʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʘʪʦʤʳ ʛʘʣʦʛʝʥʦʚ ʩʦʜʝʨʞʘʪ ʥʘ ʚʥʝʰʥʝʤ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʦʜʠʥ ʥʝʩʧʘʨʝʥʥʳʡ ʵʣʝʢʪʨʦʥ, ʧʦʵʪʦʤʫ ʠʤʝʶʪ ʚʘʣʝʥʪʥʦʩʪʴ 

ʨʘʚʥʫʶ I. ʊʘʢʞʝ ʚ ʦʪʣʠʯʠʝ ʦʪ ʬʪʦʨʘ, ʦʩʪʘʣʴʥʳʝ ʛʘʣʦʛʝʥʳ ʩʧʦʩʦʙʳ ʧʨʦʷʚʣʷʪʴ 

ʚʘʣʝʥʪʥʦʩʪʠ ʨʘʚʥʳʝ II, III , V, VII . 

ʂʣʘʩʩʠʯʝʩʢʦʝ ʦʙʦʙʱʘʶʱʝʝ ʟʘʜʘʥʠʝ:  

ɿʘʧʠʰʠʪʝ ʬʦʨʤʫʣʳ ʦʢʩʠʜʦʚ ʭʣʦʨʘ ʩ 

ʨʘʟʥʳʤʠ ʚʦʟʤʦʞʥʳʤʠ ʚʘʣʝʥʪʥʦʩʪʷʤʠ.  

ɿʘʜʘʥʠʷ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʟʥʘʥʠʡ ʠ ʘʥʘʣʠʟ 

ʠʥʬʦʨʤʘʮʠʠ: 

ʇʦʯʝʤʫ ʬʪʦʨ ʥʝ ʩʧʦʩʦʙʝʥ ʧʨʦʷʚʣʷʪʴ 

ʪʘʢʦʡ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʩʧʝʢʪʨ 

ʚʘʣʝʥʪʥʦʩʪʝʡ ʠ ʩʪʝʧʝʥʝʡ ʦʢʠʩʣʝʥʠʷ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʛʘʣʦʛʝʥʦʚ? 
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ʀʥʬʦʨʤʘʮʠʷ: ʧʨʠ ʨʘʩʪʚʦʨʝʥʠʠ ʚ ʚʦʜʝ ʛʘʣʦʛʝʥʦʚʦʜʦʨʦʜʳ ʜʠʩʩʦʮʠʠʨʫʶʪ ʧʦ ʪʠʧʫ ʢʠʩʣʦʪ.  

ʉʠʣʘ ʢʠʩʣʦʪ ʚ ʨʷʜʫ HF ð ʅʉl ð HBr ð HI ʚʦʟʨʘʩʪʘʝʪ.  

ʂʣʘʩʩʠʯʝʩʢʦʝ ʦʙʦʙʱʘʶʱʝʝ ʟʘʜʘʥʠʝ:  

ɿʘʧʠʰʠʪʝ ʫʨʘʚʥʝʥʠʝ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʡ 

ʜʠʩʩʦʮʠʘʮʠʠ ʭʣʦʨʦʚʦʜʦʨʦʜʘ. ʂʘʢʠʝ ʪʠʧʳ 

ʩʦʣʝʡ ʦʥ ʩʧʦʩʦʙʝʥ ʦʙʨʘʟʦʚʳʚʘʪʴ?  

ɿʘʜʘʥʠʷ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʟʥʘʥʠʡ ʠ ʘʥʘʣʠʟ 

ʠʥʬʦʨʤʘʮʠʠ: 

ʆʙʲʷʩʥʠʪʝ, ʧʦʯʝʤʫ ʩʠʣʘ ʢʠʩʣʦʪ ʦʪ 

ʬʪʦʨʦʚʦʜʦʨʦʜʥʦʡ ʢ ʡʦʜʦʚʦʜʦʨʦʜʥʦʡ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 
 

 

ʈʘʟʫʤʝʝʪʩʷ, ʯʪʦʙʳ ʟʘʜʘʥʠʝ ʦʢʘʟʘʣʦʩʴ ʚ ʟʦʥʝ ʙʣʠʞʘʡʰʝʛʦ ʨʘʟʚʠʪʠʷ, ʫʯʠʪʝʣʶ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʘʚʠʣʴʥʦ ʧʦʩʪʨʦʠʪʴ ʫʨʦʢ, ʠ ʛʨʘʤʦʪʥʦ ʧʦʜʚʝʩʪʠ ʫʯʘʱʝʛʦʩʷ ʢ ʧʦʜʦʙʥʳʤ 

ʫʤʦʟʘʢʣʶʯʝʥʠʷʤ [4]. ʇʨʠʤʝʥʝʥʠʝ ʟʘʜʘʥʠʡ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʢʦʤʧʣʝʢʩʥʳʡ ʠ ʨʘʟʥʦʩʪʦʨʦʥʥʠʡ ʧʦʜʭʦʜ ʢ ʧʨʦʙʣʝʤʝ, ʘʜʘʧʪʠʨʫʝʪ ʫʯʘʱʠʭʩʷ ʢ ʫʩʣʦʚʠʷʤ, 

ʢʦʛʜʘ ʜʣʷ ʨʝʰʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʚʦʧʨʦʩʘ, ʤʘʣʦ ʟʥʘʪʴ ʦʜʥʦʛʦ ʣʠʰʴ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʝʸ ʨʝʰʝʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʙʦʯʘʷ ʪʝʪʨʘʜʴ ʤʦʞʝʪ ʩʪʘʪʴ ʥʝʟʘʤʝʥʠʤʳʤ ʧʦʤʦʱʥʠʢʦʤ ʫʯʠʪʝʣʷ 

ʚ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ, ʥʘʯʠʥʘʷ ʦʪ ʨʘʟʚʠʪʠʷ ʤʳʰʣʝʥʠʷ ʠ ʚʳʨʘʙʦʪʢʝ ʥʘʚʳʢʦʚ ʠ 

ʫʤʝʥʠʡ, ʟʘʢʘʥʯʠʚʘʷ ʚʦʧʨʦʩʘʤʠ ʠʪʦʛʦʚʦʛʦ ʦʙʦʙʱʝʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʢ ʢʦʥʪʨʦʣʴʥʳʤ 

ʪʦʯʢʘʤ.  
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(ʉʂʋ ʠʤ.ʄ.ʂʦʟʳʙʘʝʚʘ) 

 

ɺ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʧʦ ʧʨʝʜʤʝʪʫ ʢʘʢ ʧʨʘʚʠʣʦ ʧʦʤʠʤʦ ʫʯʝʙʥʠʢʘ 

ʚʭʦʜʠʪ ʨʘʙʦʯʘʷ ʪʝʪʨʘʜʴ, ʪʝʪʨʘʜʴ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠ çʧʦ ʠʜʝʝè 

ʩʙʦʨʥʠʢ ʟʘʜʘʯ (ʝʛʦ ʝʱʸ ʥʘʟʳʚʘʶʪ çʟʘʜʘʯʥʠʢè, ʥʝʨʝʜʢʦ ʜʘʥʥʦʝ ʧʦʩʦʙʠʝ ʪʘʢ ʠ 

ʥʘʟʳʚʘʝʪʩʷ). ʋ ʥʘʩ ʪʘʢʦʛʦ ʨʦʜʘ ʧʦʩʦʙʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʭʦʜʷʪ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

çʜʠʜʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳè. ʀ ʚ ʦʩʥʦʚʥʦʤ, ʦʩʦʙʝʥʥʦ ʯʪʦ ʢʘʩʘʝʪʩʷ ʭʠʤʠʠ, ʪʦʣʴʢʦ ʜʣʷ 8-

9 ʢʣʘʩʩʦʚ. ʉʦ ʩʪʘʨʰʝʡ ʰʢʦʣʦʡ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʩʢʦʨʝʝ ʚʩʝʛʦ 

ʠ ʟʘʜʝʨʞʠʚʘʶʪ ʨʘʟʨʘʙʦʪʢʫ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʩʦʙʠʷ, ʩʦʜʝʨʞʘʱʝʛʦ 

ʟʘʜʘʥʠʷ (ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʠ ʥʘʟʥʘʯʝʥʠʷ). ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ: 

ɼʚʘ ʦʩʥʦʚʥʳʭ ʧʨʦʬʠʣʷ ʚ 10-11 ʢʣʘʩʩʘʭ: ʝʩʪʝʩʪʚʝʥʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ (ɽʄʅ) ʠ 

ʦʙʱʝʩʪʚʝʥʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʡ (ʆɻʅ). ʉʪʘʨʰʘʷ ʰʢʦʣʘ ʧʨʝʜʣʘʛʘʝʪ ʚʳʙʦʨ ʚ ʧʨʦʬʠʣʠʟʘʮʠʠ, 

ʧʨʠʯʝʤ ʩʚʷʟʢʘ ʍʠʤʠʷ + ɹʠʦʣʦʛʠʷ ʜʦʚʦʣʴʥʦ ʧʦʧʫʣʷʨʥʘ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʥʝʢʦʪʦʨʳʭ ʰʢʦʣʘʭ 

ʝʩʪʴ ʍɹ-ʢʣʘʩʩʳ, ʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʢʣʘʩʩʳ, ʛʜʝ ʨʘʟʫʤʝʝʪʩʷ ʪʘʢʞʝ 

ʫʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʭʠʤʠʠ. ʅʦ, ʧʦʤʠʤʦ ʵʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ çʙʘʟʦʚʳʡ ʫʨʦʚʝʥʴè 

ʠʟʫʯʝʥʠʷ ʭʠʤʠʠ ʚ ʩʪʘʨʰʝʡ ʰʢʦʣʝ. ʕʣʝʤʝʥʪʘʨʥʦ, ʢ ʧʨʠʤʝʨʫ, ʚ ʛʫʤʘʥʠʪʘʨʥʳʭ ʢʣʘʩʩʘʭ. 

ʊ.ʝ. ʥʝʦʙʭʦʜʠʤʦ ʜʚʝ ʣʠʥʠʠ ʨʘʟʥʦʫʨʦʚʥʝʚʳʭ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʜʘʥʠʡ ʜʣʷ ʦʙʦʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ. 

ʅʘʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʳ ʢʣʘʩʩʦʚ ʝʩʪʝʩʪʚʝʥʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. ʅʝ 

ʩʝʢʨʝʪ, ʯʪʦ ʚʩʝ-ʪʘʢʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʰʢʦʣ ð ʵʪʦ ʰʢʦʣʳ ʝʩʪʝʩʪʚʝʥʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ (ʙʦʣʝʝ ʫʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʭʠʤʠʠ, ʬʠʟʠʢʠ, ʙʠʦʣʦʛʠʠ, ʛʝʦʛʨʘʬʠʠ, 

ʤʘʪʝʤʘʪʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ). ʋʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʭʠʤʠʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʪʘʢʞʝ ʠ 

ʧʨʝʜʧʨʦʬʠʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ, ʨʝʰʝʥʠʝ ʫʩʣʦʞʥʝʥʥʳʭ ʟʘʜʘʯ ʠ ʟʘʜʘʯ ʦʣʠʤʧʠʘʜʥʦʛʦ 

ʫʨʦʚʥʷ. ʊʘʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʥʘʧʦʣʥʝʥʠʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʪʨʝʪʠʰʴ ʥʝ ʯʘʩʪʦ, 

ʦʩʦʙʝʥʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤʝ. 

ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʟʘʜʘʯʥʠʢ ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʩʙʦʨʥʠʢ ʟʘʜʘʯ. ɺ ʥʝʤ 

ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʨʫʙʨʠʢʠ ʠ ʨʘʟʜʝʣʳ, ʢʦʪʦʨʳʝ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʙʫʜʫʪ 

ʚʳʧʦʣʥʷʪʴ ʩʚʦʶ ʦʩʥʦʚʥʫʶ ʟʘʜʘʯʫ ï ʟʘʢʨʝʧʣʝʥʠʝ ʟʥʘʥʠʡ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ 

ʧʨʦʚʝʨʢʘ ʠʭ ʫʩʚʦʝʥʠʷ.  

ɹʝʟʫʩʣʦʚʥʦ ʦʛʨʦʤʥʳʤ ʧʣʶʩʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʠʥʪʝʨʥʝʪʝ ʤʦʞʥʦ ʥʘʡʪʠ ʥʝʤʘʣʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʨʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʧʦʩʦʙʠʡ. ʅʦ ʨʘʟʥʳʝ ʫʯʝʙʥʳʝ 

ʧʦʩʦʙʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʧʦʜ ʜʘʥʥʫʶ ʠʤ ʧʨʦʛʨʘʤʤʫ, ʠ ʩʧʝʮʠʬʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʞʝʪ 

ʨʘʟʥʠʪʴʩʷ ʩʫʱʝʩʪʚʝʥʥʦ. ʇʦʵʪʦʤʫ ʩʪʦʠʪ ʛʨʘʤʦʪʥʦ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʠ ʩʦʩʪʘʚʣʷʪʴ ʚʩʝ ʩ 

ʫʯʸʪʦʤ ʜʝʡʩʪʚʫʶʱʝʡ ʧʨʦʛʨʘʤʤʳ. ʉʪʦʠʪ ʧʨʠʚʝʩʪʠ ʦʜʠʥ ʧʨʠʤʝʨ ʦʙ ʩʧʦʩʦʙʘʭ 

ʠʟʦʙʨʘʞʝʥʠʷ ʬʦʨʤʫʣ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ: ʙʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʝʨʝʰʣʠ ʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʩʢʝʣʝʪʥʳʝ ʬʦʨʤʫʣʳ, ʥʦ ʦʩʪʘʸʪʩʷ ʠ ʢʣʘʩʩʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ: 

ʨʘʩʰʠʨʝʥʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ. ʀ ʨʘʟʣʠʯʠʷ ʥʘʯʠʥʘʝʪʩʷ ʫʞʝ ʟʜʝʩʴ. ʅʘʰʠ ʥʦʚʳʝ ʫʯʝʙʥʠʢʠ 

ʧʦʢʘʟʳʚʘʶʪ ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ, ʢ ʧʨʠʤʝʨʫ, ʫʨʘʚʥʝʥʠʷ ʨʝʘʢʮʠʡ ʧʨʠ ʧʦʤʦʱʠ ʩʢʝʣʝʪʥʳʭ 

ʬʦʨʤʫʣ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʦ ʨʘʜʫʝʪ. ʕʪʦ ʦʧʨʘʚʜʘʥʦ, ʚʝʜʴ ʪʘʢʦʚʘ ʩʦʚʨʝʤʝʥʥʘʷ ʭʠʤʠʯʝʩʢʘʷ 

ʥʘʫʢʘ ʠ ʵʪʠ ʩʘʤʳʝ çʟʠʛʟʘʛʦʦʙʨʘʟʥʳʝè ʬʦʨʤʫʣʳ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʝʱʸ ʂʝʢʫʣʝ, ʜʦʚʦʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʳ ʢʘʢ ʚ ʧʣʘʥʝ ʠʟʦʙʨʘʞʝʥʠʷ ʬʦʨʤʫʣ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ, ʪʘʢ ʠ ʚ ʧʣʘʥʝ 

ʚʨʝʤʝʥʠ. ʋʯʘʱʠʝʩʷ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʢ ʥʠʤ ʧʝʨʝʭʦʜʷʪ, ʠ ʩʦʛʣʘʰʘʶʪʩʷ ʩ ʫʜʦʙʥʦʩʪʴʶ ʚ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ (ʜʘʥʥʳʝ ʩʪʘʪʠʩʪʠʢʠ ʠ ʦʧʳʪʘ ʫʯʠʪʝʣʝʡ). ʈʘʩʰʠʨʝʥʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ 

ʬʦʨʤʫʣʳ ʚʳʛʦʜʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʢ ʧʨʠʤʝʨʫ, ʧʨʠ ʦʙʲʷʩʥʝʥʠʠ ʤʝʭʘʥʠʟʤʦʚ ʨʝʘʢʮʠʠ ʠ ʪ.ʧ. 
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ʊʘʢʞʝ ʵʪʦ ʛʣʘʚʥʳʡ ʩʧʦʩʦʙ ʥʘʧʠʩʘʥʠʷ ʬʦʨʤʫʣ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠʤʝʥʥʦ ʚ 9 ʢʣʘʩʩʝ. 

ʊʘʤ ʚʚʦʜʠʪʴ ʩʢʝʣʝʪʥʳʝ ʬʦʨʤʫʣʳ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʅʝʤʘʣʦʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʠ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʥʘʫʯʥʳʝ ʠʟʜʘʥʠʷ ʠ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʚʳʤ ʩʪʘʥʜʘʨʪʘʤ ʩʠʤʚʦʣʠʢʠ ʠ ʧʨʘʚʠʣ ʠʟʦʙʨʘʞʝʥʠʷ ʬʦʨʤʫʣ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ, ʘ ʢ ʥʠʤ ʰʢʦʣʴʥʠʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʛʦʪʦʚʳ. 

ɺ ʧʨʝʜʳʜʫʱʝʤ ʘʙʟʘʮʝ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʝ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʚʩʝ-ʪʘʢʠ 

ʜʣʷ ʢʘʞʜʦʡ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʩʚʦʡ ʋʄʂ, ʝʤʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ, ʣʠʙʦ ʦʙʱʝʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʡ ʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʠ ʧʦʣʦʞʝʥʠʷʤ 

ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʦʛʨʘʤʤʝ ʩʚʦʡʩʪʚʝʥʥʘ ʜʠʥʘʤʠʢʘ, ʦʩʦʙʝʥʥʦ ʯʪʦ ʢʘʩʘʝʪʩʷ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ. ʇʦʵʪʦʤʫ ʙʦʣʝʝ ʧʦʣʝʟʥʦ ʩʦʟʜʘʥʠʝ ʧʦʩʦʙʠʷ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ, 

ʢʦʪʦʨʦʝ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʧʨʦʛʨʘʤʤʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʙʳʣʦ ʙʳ ʛʠʙʢʠʤ, ʪ.ʝ. ʚʦʟʤʦʞʥʦʩʪʠ 

ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʝ ʙʳʣʠ ʦʛʨʘʥʠʯʝʥʳ ʠʟʤʝʥʝʥʠʝʤ ʯʘʩʦʚ ʧʦ ʧʨʝʜʤʝʪʫ ʠʣʠ ʧʝʨʝʩʪʘʥʦʚʢʦʡ 

ʪʝʤ ʚ ʨʘʤʢʘʭ ʨʘʟʜʝʣʘ.  

ʉʦʛʣʘʩʥʦ ʩʪʨʦʛʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ï ʟʘʜʘʯʥʠʢ ï ʫʯʝʙʥʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʦ ʨʘʟʜʝʣʘʤ ʧʨʦʛʨʘʤʤʳ ʫʩʣʦʚʠʡ ʟʘʜʘʯ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ 

ʦʙʝʩʧʝʯʝʥʠʶ ʫʩʚʦʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʶ ʫʯʘʱʠʭʩʷ. ɼʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʝ.  

ʇʨʘʢʪʠʯʝʩʢʠ ʧʦ ʣʶʙʦʤʫ ʫʯʝʙʥʦʤʫ ʧʨʝʜʤʝʪʫ (ʜʠʩʮʠʧʣʠʥʝ) ʦʙʫʯʝʥʠʝ ʩʪʨʦʠʪʩʷ ʧʦ 

ʧʨʠʥʮʠʧʫ ʪʝʦʨʠʷ + ʧʨʘʢʪʠʢʘ. ʕʪʘ ʩʭʝʤʘ ʨʘʙʦʪʘʝʪ ʠ ʧʨʠ ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʤʝʪʦʜʘʭ, ʠ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ (ʠ ʜʦʤʠʥʠʨʦʚʘʥʠʠ) ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. ɿʘʢʨʝʧʣʝʥʠʝ ʟʥʘʥʠʡ ï 

ʚʘʞʥʳʡ ʵʪʘʧ ʫʨʦʢʘ. ʋʯʝʙʥʠʢ ʧʨʝʜʣʘʛʘʝʪ ʦʙʟʦʨʥʳʝ ʚʦʧʨʦʩʳ ʚ ʢʦʥʮʝ ʧʘʨʘʛʨʘʬʘ, ʢʦʪʦʨʳʝ 

ʨʘʟʫʤʝʝʪʩʷ ʥʝ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ. ʅʘ ʥʠʭ ʤʦʞʥʦ ʦʪʚʝʪʠʪʴ 

ʫʩʪʥʦ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʫʨʦʢʫ, ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ, ʠ ʚ ʪʘʢʦʤ 

ʩʣʫʯʘʝ ʚ ʥʠʭ ʝʩʪʴ ʩʤʳʩʣ. ʉʨʘʟʫ ʞʝ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʯʪʦ ʦ ʚʳʨʘʙʦʪʢʝ ʥʘʚʳʢʦʚ ʥʝ ʠʜʸʪ ʠ 

ʨʝʯʠ. ɸ ʫʨʦʢ ʤʦʞʝʪ ʩʪʨʦʠʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ.  

ʂ ʧʨʠʤʝʨʫ, ʪʝʤʘ: ʩʪʨʫʢʪʫʨʥʘʷ ʠʟʦʤʝʨʠʷ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʫʯʘʱʠʝʩʷ ʦʩʚʦʠʣʠ ʧʝʨʚʳʡ 

ʙʣʦʢ ʤʘʪʝʨʠʘʣʘ ʦ ʠʟʦʤʝʨʠʠ ʫʛʣʝʨʦʜʥʦʛʦ ʩʢʝʣʝʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʪʨʝʥʠʨʦʚʘʪʴʩʷ ʚ 

ʥʘʧʠʩʘʥʠʠ ʬʦʨʤʫʣ ʠʟʦʤʝʨʦʚ. ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʦ, ʚʝʜʴ ʢʘʢ ʧʨʘʚʠʣʦ ʥʝʫʤʝʥʠʝ ʠʟʦʙʨʘʞʘʪʴ 

ʩʪʨʫʢʪʫʨʥʳʝ ʬʦʨʤʫʣʳ ʠʟʦʤʝʨʦʚ ʜʘʥʥʦʛʦ ʪʠʧʘ ʚʝʜʸʪ ʢ ʧʨʦʙʣʝʤʘʤ ʚ ʠʟʫʯʝʥʠʠ ʦʩʪʘʣʴʥʳʭ 

ʪʠʧʦʚ ʠʟʦʤʝʨʠʠ. ɼʘʣʝʝ ʫʯʠʪʝʣʴ ʜʠʘʛʥʦʩʪʠʨʫʝʪ, ʯʪʦ ʤʘʪʝʨʠʘʣ ʦʩʚʦʝʥ, ʠ ʧʝʨʝʭʦʜʷʪ ʢ 

ʩʣʝʜʫʶʱʝʤʫ ʧʦʜʚʠʜʫ ʩʪʨʫʢʪʫʨʥʦʡ ʠʟʦʤʝʨʠʠ. ʀ ʧʦ ʪʘʢʦʡ ʞʝ ʩʭʝʤʝ ʦʩʚʘʠʚʘʶʪ ʝʸ.  

ɸ ʢʘʢ ʞʝ ʦʙʝʩʧʝʯʠʪʴ ʚʩʝ ʵʪʠ ʵʪʘʧʳ ʫʨʦʢʘ ʟʘʜʘʥʠʷʤʠ? ɿʜʝʩʴ ʠ ʧʦʤʦʞʝʪ ʟʘʜʘʯʥʠʢ, ʩ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʘʨʠʘʥʪʦʚ ʟʘʜʘʥʠʡ, ʯʪʦʙʳ ʫʯʠʪʝʣʶ: ʚʦ-ʧʝʨʚʳʭ ï ʙʳʣʦ ʛʜʝ 

ʨʘʟʚʝʨʥʫʪʴʩʷ ʥʘ ʫʨʦʢʝ, ʠ ʚʦ-ʚʪʦʨʳʭ ʭʚʘʪʠʣʦ ʙʳ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʘʜʘʥʠʡ ʜʣʷ ʜʦʤʘʰʥʝʛʦ 

ʨʝʰʝʥʠʷ ʫʯʘʱʠʤʠʩʷ. ʕʪʦ ʞʝ ʠ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʩ ʨʘʟʜʘʪʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʢʦʪʦʨʳʡ 

ʥʝ ʥʫʞʥʦ ʛʦʪʦʚʠʪʴ ʢʘʞʜʳʡ ʫʨʦʢ ʠ ʧʦʪʦʤ ʝʛʦ ʩʦʙʠʨʘʪʴ, ʪʝʨʷʪʴ ʠ ʠʩʢʘʪʴ ʩʥʦʚʘ. ɿʘʜʘʯʥʠʢ, 

ʢʦʪʦʨʳʡ ʙʳʣ ʙʳ ʥʘ ʨʫʢʘʭ ʫ ʫʯʘʱʠʭʩʷ, ʠʣʠ ʚ ʢʘʙʠʥʝʪʝ, ʪ.ʝ. ʨʘʟʜʘʚʘʣʩʷ ʙʳ ʫʯʘʱʠʤʩʷ ʥʘ 

ʫʨʦʢ, ʦʢʘʞʝʪʩʷ ʜʦʚʦʣʴʥʦ ʧʦʣʝʟʥʳʤ, ʘ ʛʣʘʚʥʦʝ ʚʘʞʥʳʤ ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʋʄʂ ʧʦ 

ʧʨʝʜʤʝʪʫ, ʠ ʦʢʘʟʳʚʘʣ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʥʘ ʫʨʦʢʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʠʝ ʛʨʘʤʦʪʥʦʛʦ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʜʝʡʩʪʚʫʶʱʝʡ 

ʧʨʦʛʨʘʤʤʝ ï ʚʘʞʥʘʷ ʟʘʜʘʯʘ, ʫ ʢʦʪʦʨʦʡ ʝʩʪʴ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʘ ʧʫʪʠ ʨʝʰʝʥʠʷ: 

1) ʉʦʟʜʘʥʠʝ ʙʘʟʳ ʟʘʜʘʥʠʡ ʫʯʠʪʝʣʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦ; 

2) ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʘ ʜʨʫʛʠʭ ʋʄʂ, ʧʝʨʝʩʪʨʦʠʚ ʝʛʦ ʧʦʜ ʥʫʞʥʫʶ 

ʧʨʦʛʨʘʤʤʫ. 

3) ʉʦʟʜʘʥʠʝ ʧʦʩʦʙʠʷ ʩ ʤʘʪʝʨʠʘʣʦʤ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ.  

ʇʦʯʝʤʫ ʜʝʣʘʝʪʩʷ ʘʢʮʝʥʪ ʥʘ çʦʙʱʝʤè ʭʘʨʘʢʪʝʨʝ ʟʘʜʘʯʥʠʢʘ? ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʚʳʙʦʨʝ ʢʦʤʧʦʥʝʥʪʦʚ ʋʄʂ ʫʯʠʪʝʣʴ ʢʘʢ ʧʨʘʚʠʣʦ ʟʥʘʢʦʤʠʪʴʩʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ, ʥʘʙʣʶʜʘʝʪ 

ʪʦ ʠʣʠ ʠʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʘʚʪʦʨʘ, ʥʝʢʦʪʦʨʫʶ ʩʧʝʮʠʬʠʢʫ, ʘʢʮʝʥʪʳ, ʢʦʪʦʨʳʝ, ʧʦ ʝʛʦ 
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ʤʥʝʥʠʶ, ʥʝ ʩʪʦʠʣʦ ʙʳ ʚʳʜʝʣʷʪʴ. ʇʨʠ ʦʙʱʝʤ ʧʦʜʭʦʜʝ ʠ ʨʘʟʥʦʦʙʨʘʟʠʠ ʤʘʪʝʨʠʘʣʘ ʪʘʢʦʡ 

ʚʘʨʠʘʥʪ ʩʥʠʤʘʝʪʩʷ.  

ʊʘ ʞʝ ʩʘʤʘʷ ʧʨʦʙʣʝʤʘ, ʠ ʜʘʞʝ ʙʦʣʝʝ ʩʣʦʞʥʘʷ ʧʨʠ ʦʙʫʯʝʥʠʠ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. 

ʇʦʭʦʞʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ, ʪʝʤ ʙʦʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʧʦʜ ʩʧʝʮʠʬʠʢʫ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʥʝʪ ʦʪ ʩʣʦʚʘ ʩʦʚʩʝʤ. ɺʩʷ ʠʤʝʶʱʝʝʩʷ ʣʠʪʝʨʘʪʫʨʘ 

ʟʘʨʫʙʝʞʥʘʷ, ʧʨʦʛʨʘʤʤʘ ʢʦʪʦʨʦʡ ʦʩʥʦʚʘʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʘʰʝʡ. ʊ.ʝ. ʚʦʧʨʦʩ ʦ 

ʥʫʞʥʳʭ ʧʦʩʦʙʠʷʭ ʩʪʦʠʪ ʝʱʸ ʙʦʣʝʝ ʦʩʪʨʦ. ʅʦ ʧʫʪʠ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʪʘʢʠʝ ʞʝ 

(ʦʧʠʩʘʥʳ ʨʘʥʝʝ).  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʥʝʢʦʪʦʨʳʝ ʚʘʞʥʳʝ ʤʦʤʝʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʩʙʦʨʥʠʢʘ ʟʘʜʘʯ ʠ 

ʫʧʨʘʞʥʝʥʠʡ ʥʘ ʫʨʦʢʘʭ. ʂʘʢ ʤʳ ʫʞʝ ʛʦʚʦʨʠʣʠ, ʟʘʜʘʯʥʠʢ ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʥʝʧʨʦʭʦʜʠʤʳʡ 

ʩʧʠʩʦʢ ʟʘʜʘʯ. ʇʨʠ ʛʨʘʤʦʪʥʦʤ ʧʦʜʭʦʜʝ ʦʥ ʩʤʦʞʝʪ ʩʪʘʪʴ ʭʦʨʦʰʠʤ ʧʦʤʦʱʥʠʢʦʤ ʚ 

ʠʟʫʯʝʥʠʠ ʭʠʤʠʠ, ʪ.ʢ. ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1) ʇʦʤʦʱʴ ʚ ʟʘʢʨʝʧʣʝʥʠʠ ʟʥʘʥʠʡ ʧʦ ʪʝʤʝ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʝʨʚʳʭ ʰʘʛʘʭ ʚ 

ʠʟʫʯʝʥʠʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʠ ʧʦʥʷʪʠʡ; 

2) ʇʦʢʘʟʳʚʘʝʪ ʦʙʫʯʘʶʱʝʤʫʩʷ ʫʨʦʚʝʥʴ ʝʛʦ ʟʥʘʥʠʡ, ʢʦʪʦʨʳʡ ʦʥ ʚʩʝʛʜʘ ʤʦʞʝʪ 

ʘʜʝʢʚʘʪʥʦ ʦʮʝʥʠʪʴ ʙʣʘʛʦʜʘʨʷ ʫʨʦʚʥʝʚʦʤʫ ʧʦʜʭʦʜʫ. 
 

ʃʠʪʝʨʘʪʫʨʘ: 

1. ʌʦʤʠʥʳʭ, ʀ. ɺ. ʈʦʣʴ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ / ʀ. ɺ. 

ʌʦʤʠʥʳʭ. ð ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ: 

ʤʘʪʝʨʠʘʣʳ VI ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. ʢʦʥʬ. (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʜʝʢʘʙʨʴ 2014 ʛ.). ð ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ: 

ɿʘʥʝʚʩʢʘʷ ʧʣʦʱʘʜʴ, 2014. ð ʉ. 307-309.  

2. ʇʘʢ, ʄʘʨʠʷ (ʉʝʨʛʝʝʚʥʘ). ʊʝʦʨʠʷ ʠ ʤʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʭʠʤʠʠ: ʫʯʝʙʥʠʢ ʜʣʷ ʚʫʟʦʚ / ʄʘʨʠʷ ʉ. ʇʘʢ; 
ʈʦʩʩʠʡʩʢʠʡ ʛʦʩ. ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥ-ʪ ɸ. ʀ. ɻʝʨʮʝʥʘ. - ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ: ʀʟʜ-ʚʦ ʈɻʇʋ ʠʤ. ɸ. ʀ. ɻʝʨʮʝʥʘ, 

2015. - 305 ʩ. 

3. ɹʦʨʜʦʚʩʢʘʷ ʅ.ɺ. ʉʦʚʨʝʤʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ / ʅ.ɺ. ɹʦʨʜʦʚʩʢʘʷ, ʃ.ɸ. ɼʘʨʠʥʩʢʘʷ. ï ʄ.: 

ʂʥʦʨʫʩ, 2011. ï 269 ʩ. 

4. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ ʆʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ çʐʢʦʣʘ 2100è. ï ʄ.: 

ɹʘʣʘʩʩ, 2008. ï 160 ʩ. 
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ʕʂʆʃʆɻʆ-ɻɽʆɻʈɸʌʀʏɽʉʂʀɽ ʀʉʉʃɽɼʆɺɸʅʀʗ 
 

 

ʋɼʂ 911.3 

ʆʉʅʆɺʅʓɽ ʅɸʇʈɸɺʃɽʅʀʗ ʈɽʐɽʅʀʗ ʇʈʆɹʃɽʄʓ 

ʇʈʆɼʆɺʆʃʔʉʊɺɽʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ ʅɸ 

ʇʈʀʄɽʈɽ ɼʆʂʊʈʀʅʓ ʇʈʆɼʆɺʆʃʔʉʊɺɽʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

 

ɸʚʜʦʥʠʥʘ ɸ.ɸ. 

(ʄɻʋ ʠʤ. ʅ. ʇ. ʆʛʘʨʸʚʘ, ʛ. ʉʘʨʘʥʩʢ, ʈʦʩʩʠʷ) 

 

ɼʦʢʪʨʠʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʜʦʢʫʤʝʥʪ ʫʪʚʝʨʞʜʝʥʥʳʡ ʫʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 21 ʷʥʚʘʨʷ 2020 ʛ. ˉ20. ʆʥ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʬʠʮʠʘʣʴʥʳʝ ʚʟʛʣʷʜʳ ʥʘ ʮʝʣʠ, ʟʘʜʘʯʠ ʠ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʌ [1]. 

ɺ ʜʦʢʪʨʠʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʌ ʢʘʢ ñʩʦʩʪʦʷʥʠʝ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʬʠʟʠʯʝʩʢʘʷ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʛʨʘʞʜʘʥʠʥʘ ʩʪʨʘʥʳ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦ ʪʝʭʥʠʯʝʩʢʦʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʠ, ʚ ʦʙʲʝʤʘʭ ʥʝ ʤʝʥʴʰʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʥʦʨʤ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʠ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠò [1]. 

ʀʟʤʝʥʝʥʠʷ ʜʦʢʪʨʠʥʳ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʩʦʮʠʘʣʴʥʦ- ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʈʦʩʩʠʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʘ. ʂ ʪʦʤʫ ʞʝ ʚʦʟʥʠʢʣʠ ʥʦʚʳʝ ʫʛʨʦʟʳ ʠ ʨʠʩʢʠ 

ʦʢʘʟʳʚʘʶʱʠʭ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʥʦʤʠʢʫ ʩʪʨʘʥʳ (ʩʚʷʟʘʥʥʳʝ ʩ ʚʚʝʜʝʥʠʝʤ ʨʷʜʘ 

ʩʘʥʢʮʠʡ ʧʨʦʪʠʚ ʈʦʩʩʠʠ, ʦʪʢʨʳʪʦʡ ʨʳʥʦʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠ ʪ.ʧ.). 

ɺʦʧʨʦʩʳ ʨʝʘʣʠʟʘʮʠʠ ʜʦʢʪʨʠʥʳ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦ ʤʥʦʞʝʩʪʚʝ ʨʘʙʦʪʘʭ, ʥʘʧʨʠʤʝʨ 

ɸʥʠʱʝʥʢʦ ɸ.ʅ., ʐʫʪʴʢʦʚʘ ɸ.ɸ., ʐʘʛʘʡʜʘ ʅ.ʀ., ʗʨʢʦʚʦʡ ʊ.ʄ. ʠ ʜʨʫʛʠʝ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʵʪʠʭ ʨʘʙʦʪʘʭ ʥʝ ʨʘʩʩʤʦʪʨʝʥ ʨʝʛʠʦʥʘʣʴʥʳʡ ʘʩʧʝʢʪ ʨʝʘʣʠʟʘʮʠʠ ʜʦʢʪʨʠʥʳ. 

ɼʦʢʪʨʠʥʘ ʩʦʩʪʦʠʪ ʠʟ 19 ʩʪʨʘʥʠʮ 7 ʛʣʘʚ, ʛʜʝ ʧʨʦʧʠʩʘʥʳ: ʦʙʱʝʝ ʧʦʣʦʞʝʥʠʝ, 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʠʥʪʝʨʝʩʳ, ʧʦʢʘʟʘʪʝʣʠ ʠ ʠʥʜʠʢʘʪʦʨʳ ʦʮʝʥʢʠ, ʨʠʩʢʠ ʠ ʫʛʨʦʟʳ, ʮʝʣʴ ʠ 

ʟʘʜʘʯʠ, ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʤʝʭʘʥʠʟʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʉʦʛʣʘʩʥʦ ʜʦʢʪʨʠʥʝ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʠʥʪʝʨʝʩʘʤʠ 

ʛʦʩʫʜʘʨʩʪʚʘ ʈʦʩʩʠʠ ʷʚʣʷʶʪʩʷ: ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʘʥʠʪʘʨʥʳʤ, ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ, 

ʪʝʭʥʠʯʝʩʢʠʤ ʠ ʪ.ʜ. ʥʦʨʤʘʤ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ 

ʨʳʙʦʣʦʚʩʪʚʘ, ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʦʜʜʝʨʞʢʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʧʨʦʜʫʢʮʠʠ, ʚʳʷʚʣʝʥʠʝ ʠ ʜʘʣʴʥʝʡʰʝʝ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʢʦʤʙʠʢʦʨʤʦʚ, 

ʣʝʢʘʨʩʪʚ, ʠ ʜʨʫʛʠʭ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ, ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʣʦʜʦʨʦʜʠʷ ʟʝʤʝʣʴ, 

ʦʙʫʯʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʧʨʦʛʨʘʤʤʘʤ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʊʘʢʞʝ ʚʘʞʥʳʤ ʦʪʤʝʯʝʥʦ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʜʦʧʫʩʢʘ ʚ ʩʪʨʘʥʫ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʠ ʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʛʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʚʚʦʟʦʤ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ. 

ʇʦʢʘʟʘʪʝʣʠ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ 

ʢʨʠʪʝʨʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʫʜʝʣʴʥʳʡ ʚʝʩ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ, ʨʳʙʥʦʡ 
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ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʪʦʚʘʨʥʳʭ ʨʝʩʫʨʩʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʜʫʢʪʦʚ, ʠʤʝʶʱʠʡ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʟʝʨʥʘ ï > 95 

%; ʩʘʭʘʨʘ ï > 80 %; ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ ï >  80 %; ʤʷʩʘ ʠ ʤʷʩʦʧʨʦʜʫʢʪʦʚ (ʚ ʧʝʨʝʩʯʝʪʝ 

ʥʘ ʤʷʩʦ) ï > 85 %; ʤʦʣʦʢʘ ʠ ʤʦʣʦʢʦʧʨʦʜʫʢʪʦʚ (ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʤʦʣʦʢʦ) ï > 90 %; ʨʳʙʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ï > 80 %; ʢʘʨʪʦʬʝʣʷ ï > 95 %; ʩʦʣʠ ʧʠʱʝʚʦʡ ï > 85 % (ʨʠʩʫʥʦʢ 1) [1].  

ʀʟ ʨʠʩʫʥʢʘ 1 ʚʠʜʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʚ 2020 ʛ. ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʦʨʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʝʤʷʥ ʦʩʥʦʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʫʤʝʥʴʰʠʣʘʩʴ ʤʠʥʠʤʘʣʴʥʘʷ ʥʦʨʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʨʫʢʪʦʚ ʠ ʷʛʦʜ. 

ʈʠʩʢʠ ʠ ʫʛʨʦʟʳ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʛʨʫʧʧ: ʵʢʦʥʦʤʠʯʝʩʢʠʝ (ʠʥʬʣʷʮʠʷ, ʢʨʠʟʠʩ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ, ʩʥʠʞʝʥʠʝ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ), ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

(ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʫʨʦʚʥʷ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʨʦʚʥʶ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ), 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ (ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʭʫʜʰʫʶ ʩʪʦʨʦʥʫ, ʧʨʦʷʚʣʝʥʠʝ 

ʘʥʦʤʘʣʴʥʳʭ ʷʚʣʝʥʠʡ, ʩʥʠʞʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ, 

ʧʨʠʨʦʜʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʏʉ), ʚʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʠʝ, ʩʘʥʠʪʘʨʥʳʝ, 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ, ʚʝʪʝʨʠʥʘʨʥʳʝ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ  

[ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ 1-2]. 

 

ʇʦʜʦʙʥʳʝ ʧʨʦʙʣʝʤʳ ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʢʨʘʡʥʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʦʵʪʦʤʫ 

ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʤʝʨ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʭ ʧʨʝʦʜʦʣʝʥʠʷ. 

ʂʘʢ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ ʛʣʘʚʥʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʣʶʜʝʡ 

ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʢʘʯʝʩʪʚʝʥʥʦʡ, ʜʦʩʪʫʧʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʝʡ ʚ 

ʨʘʮʠʦʥʘʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. 

ʉʨʝʜʠ ʟʘʜʘʯ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

ï ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ; 

ï ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʧʨʦʛʥʦʟ ʚʦʟʤʦʞʥʳʭ ʧʨʦʙʣʝʤ ʠ ʧʨʝʜʧʨʠʷʪʠʝ ʤʝʨ ʜʣʷ ʠʭ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ; 

ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʘʥʠʪʘʨʥʳʤ, ʚʝʪʝʨʠʥʘʨʥʳʤ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ, ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʪ.ʜ. ʥʦʨʤʘʤ; 
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ï ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ (ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ) ʜʣʷ 

ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ; 

ï ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʠ ʨʝʩʫʨʩʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʝʣʴʩʢʦʤ ʠ ʨʳʙʥʦʤ 

ʭʦʟʷʡʩʪʚʝ; 

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʥʘʩʝʣʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʚʝʜʝʥʠʷ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʫ 

ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʠ ʪ.ʜ. 

ʊʘʢʞʝ ʚ ʜʦʢʪʨʠʥʝ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ: ʧʦʚʳʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ 

ʬʠʟʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʦʨʤʘʤ ʢʘʯʝʩʪʚʘ ʚ ʮʝʣʷʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʟʜʦʨʦʚʦʛʦ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʟʝʨʚʘ ʧʨʦʜʫʢʮʠʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʫʨʦʚʥʝ 

ʛʦʩʫʜʘʨʩʪʚʘ [1]. 

ɺ ʜʦʢʫʤʝʥʪʝ ʧʨʦʧʠʩʘʥʳ ʤʝʨʳ ʥʝʦʙʭʦʜʠʤʳʝ ʦʩʫʱʝʩʪʚʠʪʴ ʚ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʳʨʴʷ ʠ ʧʨʦʜʫʢʮʠʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ (ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʤʝʣʴ, ʨʘʟʚʠʪʠʝ 

ʤʝʣʠʦʨʘʮʠʠ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ, ʚʚʝʜʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʚʝʜʝʥʠʝ ʥʦʚʳʭ ʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʠ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚ ʠ ʪ.ʜ.). ʊʘʢʞʝ ʚ 

ʜʦʢʪʨʠʥʝ ʠʤʝʶʪʩʷ ʤʝʨʳ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʥʘʩʝʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ 

ʧʨʦʜʫʢʮʠʝʡ, ʚʝʜʝʥʠʶ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʚʝʜʝʥʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʟʜʦʨʦʚʦʛʦ ʪʠʧʘ ʧʠʪʘʥʠʷ. 

ʄʝʭʘʥʠʟʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʧʠʩʳʚʘʶʪʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ, ʛʜʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʫʩʣʦʚʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ, ʠ ʜʦʣʞʥʳ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ, ʫʯʠʪʳʚʘʷ ʫʨʦʚʝʥʴ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʈʦʩʩʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʷ ʜʦʢʪʨʠʥʳ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʝʩʧʝʯʝʥʠʶ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʧʦʟʚʦʣʠʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʨʠʩʢʦʚ ʠ ʫʛʨʦʟ, ʘ 

ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ, ʧʦʚʳʩʠʪʴ ʝʸ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʥʝʰʥʠʤ ʠ 

ʚʥʫʪʨʝʥʥʠʤ ʬʘʢʪʦʨʘʤ, ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ 

ʨʳʙʦʣʦʚʩʪʚʘ, ʠ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʫʣʫʯʰʠʪ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʣʶʜʝʡ ʩʪʨʘʥʳ. 
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ʋɼʂ 911.3 

ɸʅɸʃʀɿ ʆʉʅʆɺʅʓʍ ʌɸʂʊʆʈʆɺ ʌʆʈʄʀʈʆɺɸʅʀʗ  

ʂɸʏɽʉʊɺɸ ɾʀɿʅʀ ʅɸʉɽʃɽʅʀʗ 
 

ɸʣʬʝʨʠʥ ɼ. ɸ. 

(ʄɻʋ ʠʤ. ʆʛʘʨʸʚʘ, ʛ. ʉʘʨʘʥʩʢ, ʈʦʩʩʠʷ) 

 

ʆʩʥʦʚʥʳʤ ʧʨʠʦʨʠʪʝʪʦʤ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʢʘʢ ʠ ʧʦʣʠʪʠʢʠ 

ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʜʦʣʞʥʦ ʷʚʣʷʪʴʩʷ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. 

ʃʶʙʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʜʦʣʞʥʦ ʨʘʙʦʪʘʪʴ ʥʘ ʙʣʘʛʦ ʣʶʜʝʡ, ʧʦʩʨʝʜʩʪʚʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʝʜʦʧʫʱʝʥʠʷ ʩʝʨʴʸʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. 

ʂʘʯʝʩʪʚʦ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʦʪʨʘʞʘʝʪ 
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ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʨʦʞʠʚʘʥʠʝʤ ʚ ʢʘʢʦʤ-ʣʠʙʦ ʛʦʩʫʜʘʨʩʪʚʝ, ʤʦʞʝʪ ʜʘʪʴ 

ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʵʪʦʡ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʫʩʧʝʭʝ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʫʩʣʦʚʠʡ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʚ ʠʪʦʛʝ ʠ ʙʫʜʫʪ ʬʦʨʤʠʨʦʚʘʪʴ 

ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ. ʂʘʢ ʫʞʝ ʙʳʣʦ 

ʩʢʘʟʘʥʦ, ʝʜʠʥʦʡ ʤʝʪʦʜʠʢʠ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʜʣʷ ʢʘʞʜʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʥʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ. ʉʫʱʝʩʪʚʫʝʪ ʨʘʟʣʠʯʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ (ʨʠʩʫʥʦʢ 1), ʚʠʜʳ ʢʦʪʦʨʳʭ ʟʘʚʠʩʷʪ ʦʪ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʮʝʣʝʡ 

ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʥʠ ʪʘʢʞʝ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʦʤʧʣʝʢʩʥʦ. 

 

ʈʠʩʫʥʦʢ 1 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

(ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ ʠʩʪ.: 3) 

 

ɺʳʙʨʘʥʥʳʝ ʤʥʦʶ ʧʦʢʘʟʘʪʝʣʠ ʜʘʶʪ ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

ʥʘʩʝʣʝʥʠʷ, ʫ ʢʘʞʜʦʡ ʠʟ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʛʨʫʧʧ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʯʝʪʢʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʫʨʦʚʝʥʴ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʠ ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʚ ʮʝʣʦʤ. 

ʊʨʘʜʠʮʠʦʥʥʳʤ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʫʧʦʪʨʝʙʣʷʝʤʳʤ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʠ ʨʦʩʩʠʡʩʢʦʡ 

ʩʪʘʪʠʩʪʠʢʝ ʧʦʢʘʟʘʪʝʣʝʤ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʷʚʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ. ʆʥʠ ʤʦʛʫʪ 

ʧʦ-ʨʘʟʥʦʤʫ ʠʟʤʝʨʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ ʠ ʟʘʜʘʯʠ ʘʥʘʣʠʟʘ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʢ ʵʪʦʤʫ 

ʧʦʢʘʟʘʪʝʣʶ ʦʪʥʦʩʷʪʩʷ ʜʦʭʦʜʳ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʛʦʚʦʨʠʪ ʦʙ ʫʨʦʚʥʝ 

ʙʦʛʘʪʩʪʚʘ ʨʷʜʦʚʦʛʦ ʛʨʘʞʜʘʥʠʥʘ ʩʪʨʘʥʳ. ʕʪʠ ʜʦʭʦʜʳ ʦʮʝʥʠʚʘʶʪʩʷ ʚ ʥʦʤʠʥʘʣʴʥʦʤ 

ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ. 

ɼʨʫʛʦʡ ʧʦʜʭʦʜ, ʵʪʦ ʧʦʢʘʟʘʪʝʣʠ ʜʝʥʝʞʥʳʭ ʨʘʩʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ 

ʩʢʦʣʴʢʦ ʜʝʥʝʛ ʪʨʘʪʠʪ ʥʘʩʝʣʝʥʠʝ. ɽʩʪʝʩʪʚʝʥʥʦ, ʨʘʩʭʦʜʳ ʥʝ ʚʩʝʛʜʘ ʨʘʚʥʳ ʜʦʭʦʜʘʤ, ʢʘʢ 

ʧʨʘʚʠʣʦ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ ʩʙʝʨʝʞʝʥʠʡ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ 

ʢʨʝʜʠʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʙʨʘʪʴ ʥʘʩʝʣʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʭʦʜʳ ʤʦʛʫʪ ʪʦʯʥʝʝ 

ʦʪʨʘʞʘʪʴ ʨʝʘʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʚ ʜʘʥʥʳʡ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʣʶʜʠ ʪʨʘʪʷʪ 

ʜʝʥʴʛʠ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʚʦʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ.  

ʅʘʢʦʥʝʮ, ʝʩʪʴ ʧʦʢʘʟʘʪʝʣʴ ʨʝʘʣʴʥʳʭ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ 

ʠʥʜʝʢʩ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʮʝʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʨʘʚʥʠʚʘʪʴ ʜʦʭʦʜʳ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʚ ʦʜʥʦʡ 

ʠ ʪʦʡ ʞʝ ʩʪʨʘʥʝ, ʣʠʙʦ ʚ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʛʦʜ, ʥʦ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʩʪʨʘʥʘʤʠ ʠʣʠ ʤʝʞʜʫ 

ʨʝʛʠʦʥʘʤʠ ʦʜʥʦʡ ʩʪʨʘʥʳ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʩʧʝʮʠʘʣʴʥʳʡ ʠʥʜʝʢʩ ʮʝʥ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʵʪʦ ʜʝʣʘʪʴ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʠʥʜʝʢʩʳ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʮʝʥ ʜʣʷ ʜʦʭʦʜʦʚ ʚʥʫʪʨʠ ʩʪʨʘʥʳ, 
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ʣʠʙʦ ʵʪʦ ʜʦʭʦʜʳ, ʢʦʪʦʨʳʝ ʦʮʝʥʠʚʘʶʪʩʷ ʧʦ ʧʘʨʠʪʝʪʫ ʧʦʢʫʧʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʩʨʘʚʥʠʚʘʶʪʩʷ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʩʪʨʘʥʘʤʠ. 

ɺ ʦʮʝʥʢʘʭ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʦʯʝʥʴ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʪʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʢ 

ʙʝʜʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ. ʂʘʞʝʪʩʷ, ʯʪʦ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʦʡ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʦʥ 

ʥʝ ʪʘʢ ʧʨʦʩʪ, ʧʦʪʦʤʫ ʯʪʦ ʠʤʝʶʪ ʤʝʩʪʦ ʨʘʟʥʳʝ ʧʦʜʭʦʜʳ ʢ ʠʟʤʝʨʝʥʠʶ ʙʝʜʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʘʙʩʦʣʶʪʥʳʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ 

ʈʦʩʩʠʠ ʠ ʉʐɸ. ʕʪʦ ʧʦʜʭʦʜ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ 

ʤʠʥʠʤʘʣʴʥʘʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʘʷ ʢʦʨʟʠʥʘ ï ʥʘʙʦʨ ʪʦʚʘʨʦʚ ʧʝʨʚʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʝ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳ ʯʝʣʦʚʝʢʫ ʜʣʷ ʚʳʞʠʚʘʥʠʷ. 

ʕʪʦʪ ʥʘʙʦʨ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʵʢʩʧʝʨʪʥʦ ʠ ʜʦʧʦʣʥʷʝʪʩʷ ʥʝʙʦʣʴʰʠʤ ʦʙʲʸʤʦʤ ʪʦʚʘʨʦʚ 

ʜʣʠʪʝʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʫʩʣʫʛ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʭ ʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʪʝʢʫʱʠʭ ʮʝʥʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʧʦʣʫʯʘʝʤ 

ʧʨʦʞʠʪʦʯʥʳʡ ʤʠʥʠʤʫʤ ʥʘʩʝʣʝʥʠʷ, ʠʣʠ ʯʝʨʪʫ ʙʝʜʥʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʩ ʧʦʤʦʱʴʶ 

ʘʙʩʦʣʶʪʥʦʛʦ ʧʦʜʭʦʜʘ. ʇʨʦʞʠʪʦʯʥʳʡ ʤʠʥʠʤʫʤ ʤʦʞʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴʩʷ ʧʦ 

ʩʦʮʠʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ ʥʘʩʝʣʝʥʠʷ. ɺ ʈʦʩʩʠʠ ʧʨʦʞʠʪʦʯʥʳʡ ʤʠʥʠʤʫʤ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥ ʧʦ ʪʨʸʤ ʛʨʫʧʧʘʤ: 

ï ʧʨʦʞʠʪʦʯʥʳʡ ʤʠʥʠʤʫʤ ʜʣʷ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʜʝʪʝʡ;  

ï ʜʣʷ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ; 

ï ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʚ ʧʝʥʩʠʦʥʥʦʤ ʚʦʟʨʘʩʪʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʞʠʪʦʯʥʳʡ ʤʠʥʠʤʫʤ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʝʪʩʷ ʧʦ ʨʝʛʠʦʥʘʤ ʟʘ 

ʩʯʸʪ ʨʘʟʥʠʮʳ ʨʝʛʠʦʥʘʣʴʥʳʭ ʮʝʥ, ʧʦʩʢʦʣʴʢʫ ʤʠʥʠʤʘʣʴʥʳʡ ʥʘʙʦʨ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ 

ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʪʝʭ ʮʝʥʘʭ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʚ ʨʝʛʠʦʥʝ. ʉʘʤʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʥʘʙʦʨʳ 

ʪʘʢʞʝ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʨʝʛʠʦʥʘʤ ʚ ʩʠʣʫ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʩʧʝʮʠʬʠʢʠ 

ʨʝʛʠʦʥʘ ʚ ʮʝʣʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʈʦʩʩʠʠ ʧʨʦʞʠʪʦʯʥʳʝ ʤʠʥʠʤʫʤʳ ʦʪʜʝʣʴʥʳʝ ʜʣʷ 

ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ ʠ ʜʣʷ ʪʨʸʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ.  

ʉʣʝʜʫʶʱʝʡ ʛʨʫʧʧʦʡ ʧʦʢʘʟʘʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ 

ʨʳʥʢʘ ʪʨʫʜʘ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʚ ʪʦʤ ʯʠʩʣʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʬʦʨʤʠʨʫʶʱʠʤ ʫʨʦʚʝʥʴ ʞʠʟʥʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʥʘʧʨʷʤʫʶ ʦʪʨʘʞʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʦʨʛʘʥʦʚ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. 

ʋʨʦʚʝʥʴ ʟʘʥʷʪʦʩʪʠ ï ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʟʘʥʷʪʦʛʦ ʥʘʩʝʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʢ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʳ, ʚ ʧʨʦʮʝʥʪʘʭ. 

ʋʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ ï ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʙʝʟʨʘʙʦʪʥʳʭ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʢ ʯʠʩʣʝʥʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ, ʚ ʧʨʦʮʝʥʪʘʭ. 

ʈʳʥʦʢ ʪʨʫʜʘ ʥʘʧʨʷʤʫʶ ʨʝʘʛʠʨʫʝʪ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ. ɺʦ ʚʨʝʤʷ 

ʢʨʠʟʠʩʘ ʫʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ ʨʘʩʪʸʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʧʘʜʘʝʪ. 

ɺ ʧʝʨʠʦʜ ʞʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʫʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ 

ʙʫʜʝʪ ʧʘʜʘʪʴ (ʨʠʩʫʥʦʢ 2). ʊʘʢʞʝ, ʫʨʦʚʝʥʴ ʟʘʥʷʪʦʩʪʠ ʠ ʙʝʟʨʘʙʦʪʠʮʳ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ 

ʦʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʢʘ ʪʨʫʜʘ ʠ ʩʪʝʧʝʥʠ ʧʦʜʜʝʨʞʢʠ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɺ ʈʦʩʩʠʠ ʨʳʥʦʢ ʪʨʫʜʘ ʜʦʚʦʣʴʥʦ ʛʠʙʢʠʡ, ʪʦ ʝʩʪʴ 

ʙʝʟʨʘʙʦʪʠʮʘ ʚ ʧʝʨʠʦʜ ʢʨʠʟʠʩʘ ʧʦʚʳʰʘʝʪʩʷ ʥʝ ʪʘʢ ʩʠʣʴʥʦ, ʢʘʢ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ [2], 

ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʩʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ ʦʧʣʘʪʳ ʪʨʫʜʘ. 
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ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʦʙʱʝʡ ʠ ʨʝʛʠʩʪʨʠʨʫʝʤʦʡ ʙʝʟʨʘʙʦʪʠʮʳ ʚ ʈʦʩʩʠʠ ʟʘ 2005ï2020 ʛʛ., 

% (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ ʠʩʪ.: 3) 

 

ʇʦʢʘʟʘʪʝʣʠ ʞʠʣʠʱʥʳʭ ʫʩʣʦʚʠʡ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, 

ʬʦʨʤʠʨʫʶʱʠʤ ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʠ ʥʘʧʨʷʤʫʶ ʦʪʨʘʞʘʶʪ ʢʘʯʝʩʪʚʦ ʝʛʦ 

ʞʠʟʥʠ. ʉʝʛʦʜʥʷ ʵʪʘ ʧʨʦʙʣʝʤʘ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘ, ʪʘʢ ʢʘʢ ʦʩʥʦʚʥʳʝ ʞʠʣʳʝ ʬʦʥʜʳ ʠ 

ʞʠʣʠʱʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʙʦʣʴʰʠʥʩʪʚʘ ʨʝʛʠʦʥʦʚ ʈʌ ʠʟʥʘʰʠʚʘʶʪʩʷ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ 

ʥʦʚʦʛʦ ʞʠʣʴʷ, ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʳʭ ʞʠʣʠʱʥʳʭ ʫʩʣʦʚʠʡ, ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʘʚʘʨʠʡʥʦʛʦ 

ʞʠʣʴʷ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ 

ʚʣʘʩʪʠ. 

 ɻʨʫʧʧʘ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʞʠʚʘʥʠʷ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʦʪʨʘʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʦʚ ʧʨʘʚʦʧʦʨʷʜʢʘ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ 

ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʣʶʜʝʡ. ʇʨʝʩʪʫʧʥʦʩʪʴ ʦʩʪʘʸʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʦʮʠʘʣʴʥʳʭ 

ʧʨʦʙʣʝʤ. ɺʘʞʥʦʩʪʴ ʝʸ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʛʨʦʤʥʳʤ ʫʱʝʨʙʦʤ 

ʦʙʱʝʩʪʚʫ, ʢʦʪʦʨʘʷ ʦʥʘ ʥʝʩʸʪ. ʆʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʘ ʩ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʠ ʫʨʦʚʥʝʤ ʞʠʟʥʠ. ʋʨʦʚʝʥʴ ʧʨʝʩʪʫʧʥʦʩʪʠ ʨʘʩʪʸʪ ʪʦʣʴʢʦ ʚ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʨʝʛʠʦʥʘʭ ʩ ʥʠʟʢʠʤ ʢʘʯʝʩʪʚʦʤ ʞʠʟʥʠ ʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʚʳʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʙʫʜʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʩʥʠʞʝʥʠʝ ʧʨʝʩʪʫʧʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʱʝʩʪʚʘ. 

ɼʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʘʢʞʝ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ɼʝʤʦʛʨʘʬʠʷ ʩʪʨʘʥʳ ʠʣʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʨʝʛʠʦʥʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʵʢʦʥʦʤʠʢʫ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ. ɺ ʩʪʨʘʥʘʭ ʩ ʧʣʦʭʦʡ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ ʙʳʩʪʨʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ 

ʧʦʯʪʠ ʥʝʚʦʟʤʦʞʝʥ. ʂʨʦʤʝ ʪʦʛʦ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪʩʷ 

ʩʠʪʫʘʮʠʝʡ ʩ ʢʘʯʝʩʪʚʦʤ ʞʠʟʥʠ. ʂ ʧʨʠʤʝʨʫ, ʯʝʤ ʣʫʯʰʝ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, ʪʝʤ ʚʳʰʝ 

ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʠ ʥʘʦʙʦʨʦʪ. 

ɻʨʫʧʧʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʘʢʞʝ ʬʦʨʤʠʨʫʝʪ ʢʘʯʝʩʪʚʦ 

ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ 

ʥʝʨʘʮʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʝ ʚ ʩʬʝʨʝ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʬʝʨʝ ʠ ʪ. 

ʜ.) ʧʦʛʠʙʘʝʪ ʙʦʣʝʝ 10 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ ʝʞʝʛʦʜʥʦ [3]. ʀ ʵʪʦ ʪʦʣʴʢʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ 

ʩʤʝʨʪʠ, ʘ ʚʝʜʴ ʧʣʦʭʘʷ ʵʢʦʣʦʛʠʷ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ 

ʯʝʣʦʚʝʢʘ ʚ ʮʝʣʦʤ. ʉʦʟʜʘʥʥʳʝ ʚʩʣʝʜʩʪʚʠʝ ʥʝʛʨʘʤʦʪʥʦʡ ʧʦʣʠʪʠʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʛʨʦʟʳ 

ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʫʭʫʜʰʘʝʪ ʢʘʯʝʩʪʚʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʯʪʦ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ 

ʦʙʱʝʝ ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ (ʨʠʩʫʥʦʢ 3).  
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ʈʠʩʫʥʦʢ 3 ï ɺʣʠʷʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ  ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ [1] 

 

ʇʦʢʘʟʘʪʝʣʠ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʧʦ ʧʦʥʷʪʥʳʤ ʧʨʠʯʠʥʘʤ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ 

ʬʘʢʪʦʨʘʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ʆʪ ʫʨʦʚʥʷ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ 

ʟʜʦʨʦʚʴʝ ʠ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ [5]. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʠʤʝʥʥʦ ʚ ʩʪʨʘʥʘʭ ʩ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʞʠʟʥʠ ʠ ʥʘʦʙʦʨʦʪ (ʨʠʩʫʥʦʢ 4).  

ʂʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʧʦʢʘʟʘʪʝʣʠ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ 

ʦʪʨʘʞʘʶʪ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʳ ʛʦʩʫʜʘʨʩʪʚʘ. ʗʚʣʷʷʩʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʨʘʟʚʠʪʦʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʧʦʢʘʟʘʪʝʣʠ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʫʨʦʚʝʥʴ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʛʦʩʫʜʘʨʩʪʚʘ ʧʝʨʝʜ ʩʚʦʠʤʠ ʛʨʘʞʜʘʥʘʤʠ [14]. 

 

 
ʈʠʩʫʥʦʢ 4 ï ʉʪʨʘʥʳ ʧʦ ʦʞʠʜʘʝʤʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ (2020 ʛ.) [3] 

 

ɻʨʫʧʧʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʩʫʙʲʝʢʪʦʚ. ʈʘʟʚʠʪʠʝ 

ʥʘʫʢʠ ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʢʦʪʦʨʦʝ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʩʳʣʢʦʡ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʰʝʛʦ ʦʙʱʝʩʪʚʘ. ɹʝʟ ʫʤʥʦʛʦ ʠ 

ʛʨʘʤʦʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʥʝʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ ʨʘʟʚʠʪʦʝ ʛʦʩʫʜʘʨʩʪʚʦ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ 

ʩʚʦʝʤʫ ʥʘʩʝʣʝʥʠʶ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. ɺʩʝ ʩʪʨʘʥʳ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʪʦʧʝ ʧʦ 

ʢʘʯʝʩʪʚʫ ʦʙʨʘʟʦʚʘʥʠʷ, ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʩʪʨʘʥʘʤʠ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʞʠʟʥʠ [2], ʯʪʦ 

ʛʦʚʦʨʠʪ ʦ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘ ʥʝʛʦ. 

ʅʝʤʘʣʦʚʘʞʥʳʡ ʬʘʢʪʦʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ï ʵʪʦ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʣʶʜʝʡ ʦʙʲʝʢʪʘʤʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɼʘʥʥʘʷ ʛʨʫʧʧʘ 

ʧʦʢʘʟʘʪʝʣʝʡ ʪʘʢʞʝ ʦʪʨʘʞʘʝʪ ʫʨʦʚʝʥʴ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ ʧʝʨʝʜ 

ʩʚʦʠʤ ʥʘʩʝʣʝʥʠʝʤ. ʂʨʦʤʝ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʢ ʥʠʤ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ 

ʦʙʲʝʢʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʩʬʝʨʝ ʫʩʣʫʛ (ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ, ʤʘʛʘʟʠʥʳ, ʪʝʘʪʨ, ʢʠʥʦ ʠ ʪ. ʜ.). 

ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʷʚʣʷʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʦʚ 
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ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʪʦʤ ʞʝ ʩʘʤʦʤ ʦʙʲʸʤʝ, ʚ ʢʦʪʦʨʦʤ ʩʪʨʦʷʪʩʷ ʞʠʣʠʱʥʳʝ 

ʬʦʥʜʳ, ʧʨʠ ʯʸʤ ʩ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ 

ʢʦʤʧʣʝʢʩʥʦ, ʩ ʫʯʸʪʦʤ ʪʦʛʦ, ʯʪʦ ʩʦʮʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʧʝʨʚʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʣʞʥʳ 

ʥʘʭʦʜʠʪʴʩʷ ʚ ʰʘʛʦʚʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ. 

ʇʦʢʘʟʘʪʝʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʤʦʱʴ 

ʛʦʩʫʜʘʨʩʪʚʘ ʠʣʠ ʝʛʦ ʩʫʙʲʝʢʪʘ, ʨʘʟʚʠʪʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʫʩʧʝʰʥʦʩʪʠ ʝʸ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ 

ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ʆʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʫʩʧʝʰʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ʋʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʪʘʢʞʝ ʠʛʨʘʝʪ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʞʠʟʥʠ, ʪʘʢ ʢʘʢ ʦʥ ʟʘʥʠʤʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʢʝ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʦʪʚʝʯʘʝʪ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʶʜʝʡ 

ʨʘʙʦʯʠʤʠ ʤʝʩʪʘʤʠ, ʪʦ ʝʩʪʴ ʨʝʰʘʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ 

ʜʨʫʛʠʭ ʧʨʦʙʣʝʤ [2]. ʃʶʙʦʝ ʨʘʟʚʠʪʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʦʢʘʟʳʚʘʝʪ ʧʦʜʜʝʨʞʢʫ ʤʘʣʦʤʫ ʙʠʟʥʝʩʫ, 

ʪʘʢ ʢʘʢ ʦʥ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʦʚ ʈʌ 

ʷʚʣʷʝʪʩʷ ʦʩʚʦʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʠ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʆʥʘ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʩʚʷʟʳʚʘʶʱʠʤ ʵʢʦʥʦʤʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʩʠʣʴʥʦ ʚʣʠʷʷ ʥʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʪʨʫʜʘ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʧʝʨʝʤʝʱʝʥʠʝ ʥʘʩʝʣʝʥʠʷ. ʂʘʯʝʩʪʚʦ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʞʝ ʠʛʨʘʝʪ ʩʝʨʴʸʟʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, 

ʪʘʢ ʢʘʢ ʙʝʟ ʨʘʟʚʠʪʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʝʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʝʥʠʝ ʣʶʜʝʡ 

ʚʩʝʤ ʥʝʦʙʭʦʜʠʤʳʤʠ ʪʦʚʘʨʘʤʠ ʠ ʫʩʣʫʛʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʯʝʩʪʚʦ ʩʘʤʠʭ ʜʦʨʦʛ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʞʠʚʘʥʠʷ ʯʝʣʦʚʝʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʘʞʜʘʷ ʠʟ ʚʳʙʨʘʥʥʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʛʨʫʧʧ ʧʦʢʘʟʘʪʝʣʝʡ ʠʛʨʘʝʪ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

ʥʘʩʝʣʝʥʠʷ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʩʣʦʞʠʚʰʫʶʩʷ ʩʠʪʫʘʮʠʶ, ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ 

ʪʝʥʜʝʥʮʠʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʦʠʩʢʘ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʨʝʛʠʦʥʦʚ ʥʘʰʝʡ ʩʪʨʘʥʳ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢ ʦʩʥʦʚʥʳʤ ʚʠʜʘʤ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʦʪʥʦʩʷʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʜʝʣʝʥʠʝ, ʦʙʱʝʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʠ ʧʨʦʙʣʝʤʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʨʘʡʦʥʠʨʦʚʘʥʠʝ. ʇʦʩʢʦʣʴʢʫ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʚʩʝʛʜʘ ʥʦʩʠʪ ʮʝʣʝʚʦʡ ʭʘʨʘʢʪʝʨ, ʝʛʦ ʫʩʣʦʚʥʦ 
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ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʚʳʰʝʫʧʦʤʷʥʫʪʳʝ ʚʠʜʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʥʘ 

ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʦʝ ʠ ʦʪʨʘʩʣʝʚʦʝ. 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ï ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʜʝʣʝʥʠʝ: 

ʗʚʣʷʷʩʴ ʬʝʜʝʨʘʪʠʚʥʳʤ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ 85 

ʩʫʙʲʝʢʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 1.  ʄʝʞʜʫ ʩʦʙʦʡ ʵʪʠ ʩʫʙʲʝʢʪʳ ʨʘʟʜʝʣʝʥʳ ʥʘ 8 

ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ.  

ʆʙʱʝʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ: 

ʇʦʜ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʘʡʦʥʠʨʦʚʘʥʠʝʤ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʧʨʦʮʝʩʩ ʨʘʟʜʝʣʝʥʠʷ ʥʘ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʘʡʦʥʳ ʩʦʛʣʘʩʥʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤʫ ʨʘʟʜʝʣʝʥʠʶ ʪʨʫʜʘ [1].  

ʂʘʢ ʧʨʘʚʠʣʦ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ  ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʨʘʟʚʠʪʠʠ 

ʩʚʦʝʛʦ ʭʦʟʷʡʩʪʚʘ, ʨʝʩʫʨʩʘʭ ʠ ʪ.ʜ. ʉʦʛʣʘʩʥʦ ʵʪʠʤ ʧʨʠʥʮʠʧʘʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚʳʜʝʣʷʝʪʩʷ 11 ʪʘʢʠʭ ʨʘʡʦʥʦʚ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ɺ 

ʢʘʞʜʳʡ ʨʘʡʦʥ ʚʭʦʜʠʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʫʙʲʝʢʪʦʚ. ʂʘʞʜʳʡ ʨʝʛʠʦʥ ʠʤʝʝʪ 

ʩʦʙʩʪʚʝʥʥʫʶ ʩʧʝʮʠʬʠʢʫ. ɼʨʫʛ ʦʪ ʜʨʫʛʘ ʦʥʠ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʠʩʪʦʨʠʠ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ ʠ ʪ.ʜ. 

ʇʨʦʙʣʝʤʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ: 

ʕʪʦ ʦʩʦʙʳʡ ʚʠʜ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʪʝʨʨʠʪʦʨʠʠ ʩ ʨʘʟʥʳʤ 

ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ. ɼʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʷʤʠ ʚʳʜʝʣʷʶʪ 

ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʧʨʦʙʣʝʤʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ.[2] 

 

 
ʈʠʩʫʥʦʢ 1 ï ʌʝʜʝʨʘʪʠʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʈʦʩʩʠʠ.[19] 

 

ɼʘʥʥʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʭʘʨʘʢʪʝʨʝ ʧʨʦʙʣʝʤ ʨʝʛʠʦʥʦʚ. ɹʳʚʘʶʪ 

ʥʝʦʩʚʦʝʥʥʳʝ, ʜʝʧʨʝʩʩʠʚʥʳʝ, ʧʨʠʛʨʘʥʠʯʥʳʝ ʠ ʜʨ. ʨʝʛʠʦʥʳ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʥʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʨʝʰʘʪʴ ʩʚʦʠ ʧʨʦʙʣʝʤʳ ʠ ʥʝ ʤʦʛʫʪ ʩʝʙʷ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʙʝʟ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ. ʈʝʛʠʦʥʳ ʪʘʢʦʛʦ ʪʠʧʘ ʥʝ ʤʦʛʫʪ ʦʭʚʘʪʳʚʘʪʴ ʚʩʶ 

ʪʝʨʨʠʪʦʨʠʶ ʩʪʨʘʥʳ, ʙʳʚʘʶʪ ʪʘʢʠʝ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʦʥʠ ʥʝ ʦʭʚʘʪʳʚʘʶʪ ʜʘʞʝ ʚʝʩʴ ʨʝʛʠʦʥ 

ʧʦʣʥʦʩʪʴʶ, ʪʦʣʴʢʦ ʝʛʦ ʯʘʩʪʴ. 
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ʊʨʘʥʩʥʘʮʠʦʥʘʣʴʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʦʜʥʦʛʦ ʨʝʛʠʦʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ  ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʩ 

ʩʦʩʝʜʥʠʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ.  

ɻʦʚʦʨʷ ʦʙ ʦʪʨʘʩʣʝʚʦʤ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʦ ʦʪʣʠʯʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ 

ʩʪʦʨʦʥʫ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʝʢʪʦʨʦʚ, ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ, çʢʦʦʧʝʨʘʮʠʠè ʧʨʠʨʦʜʳ 

ʠ ʦʙʱʝʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ, ʟʘʛʨʷʟʥʝʥʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ 

ʨʝʛʠʦʥʦʚ ʠ ʪ.ʜ. 

ɺʥʫʪʨʠ ʩʪʨʘʥʳ ʢʘʞʜʳʡ ʨʘʡʦʥ ʚʳʧʦʣʥʷʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʬʫʥʢʮʠʶ. 

ɿʘʢʦʥʦʜʘʪʝʣʴʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ ʥʝ ʟʘʢʨʝʧʣʝʥ ʢʘʢ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, 

ʭʦʪʷ ʩʪʘʪʠʩʪʠʢʘ ʚʝʜʝʪʩʷ ʠʤʝʥʥʦ ʧʦ ʥʠʤ, ʢʨʦʤʝ ʵʪʦʛʦ ʚʝʜʝʪʩʷ ʩʦʮʠʘʣʴʥʳʡ, 

ʧʦʣʠʪʠʯʝʩʢʠʡ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʭ ʨʘʟʚʠʪʠʷ. ʊʘʢʞʝ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʩʧʝʮʠʘʣʴʥʳʭ ʦʨʛʘʥʦʚ, ʢʦʪʦʨʳʝ ʢʦʥʪʨʦʣʠʨʫʶʪ ʜʘʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʨʘʡʦʥʳ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ, ʛʦʩʨʝʛʫʣʠʨʦʚʘʥʠʠ.  ʉʦʚʨʝʤʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʩʯʠʪʘʝʪʩʷ 

ʥʝʩʦʚʝʨʰʝʥʥʦʡ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʧʨʦʝʢʪʦʚ ʜʝʣʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ. 

ʅʘʧʨʠʤʝʨ, ʨʘʟʜʝʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʥʘ 18 ʯʘʩʪʝʡ. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ 

ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʠʜʝʷ, ʨʘʟʜʝʣʠʪʴ ʝʝ ʥʘ 8 ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮ ʠ 12 

ʩʫʙʲʝʢʪʦʚ ʩ ʦʜʥʠʤ ʬʝʜʝʨʘʣʴʥʳʤ ʦʢʨʫʛʦʤ, ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚ ʩʪʦʣʠʮʝ ʩʪʨʘʥʳ. ɼʘʥʥʘʷ 

ʠʜʝʷ ʨʝʘʣʴʥʘ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ çʟʘʢʣʘʜʳʚʘʪʴè ʧʨʠ ʜʝʣʝʥʠʠ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

ʩʦʙʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ, ʨʘʟʣʠʯʠʷ ʚ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʥʝʨʘʚʝʥʩʪʚʦ ʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ ʧʦʪʝʥʮʠʘʣʝ ʠ ʪ.ʜ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ,  ʨʝʛʠʦʥʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʟʥʘʢʘʤ, ʦʪʚʝʯʘʷ 

ʮʝʣʷʤ ʠ ʟʘʜʘʯʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʦʚʦʜʠʪʩʷ ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʚ ʩʬʝʨʝ ʵʬʬʝʢʪʠʚʥʦʡ 

ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʦʠʩʢʝ ʦʙʱʠʭ ʧʦʜʭʦʜʦʚ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮ.  

ʀʪʘʢ, ʦʙʦʙʱʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʩʦʚʨʝʤʝʥʥʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʢʦʤʧʣʝʢʩ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʣʘʩʪʠ, ʠʤʝʶʱʘʷ ʩʚʦʶ ʠʝʨʘʨʭʠʶ 

(ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠʣʠ ʬʝʜʝʨʘʣʴʥʘʷ, ʨʝʛʠʦʥʘʣʴʥʘʷ ʠ ʤʫʥʠʮʠʧʘʣʴʥʘʷ). 

ʉʣʝʜʫʝʪ ʫʧʦʤʷʥʫʪʴ, ʯʪʦ ʠʭ ʜʝʡʩʪʚʠʷ ʧʨʝʩʣʝʜʫʶʪ ʦʜʥʫ ʮʝʣʴ ï ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ 

ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝ ʚʩʸ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʠ ʧʨʦʙʣʝʤʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. ʕʪʫ 

ʧʦʟʠʮʠʶ ʤʦʞʥʦ ʦʙʦʩʥʦʚʘʪʴ ʪʝʤ, ʯʪʦ ʪʦʯʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʩʪʨʘʥʳ ʥʘ ʢʨʫʧʥʳʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʘʡʦʥʳ  ʧʦʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚ ʢʦʤʧʣʝʢʩʝ (ʧʫʪʝʤ 

ʚʥʫʪʨʝʥʥʝʡ ʢʦʦʧʝʨʘʮʠʠ), ʧʨʦʮʝʩʩʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʚ ʝʝ ʵʢʦʥʦʤʠʢʝ ʙʫʜʝʪ ʫʩʠʣʝʥ. 

ʂʦʥʩʝʨʚʘʪʠʚʥʦʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʜʝʣʝʥʠʝ ʠʤʝʝʪ ʥʝʜʦʩʪʘʪʢʠ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʚʦʩʧʦʣʥʠʪʴ ʧʨʠ ʧʦʤʦʱʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʵʪʦ 

ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʢʘʢ ʧʝʨʝʭʦʜ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʢʨʫʧʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʨʘʡʦʥʘʭ. 

ʆʩʦʙʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʣʶʙʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʘʡʦʥʘʤ, 

ʦʧʨʝʜʝʣʷʶʪ ʠʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. ʇʨʦʛʥʦʟ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʥʘ 

ʩʨʝʜʥʝʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʤʦʞʥʦ ʩʜʝʣʘʪʴ, ʘʥʘʣʠʟʠʨʫʷ ʜʠʥʘʤʠʢʫ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʘʟʚʠʪʠʷ ʦʩʥʦʚʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʨʝʛʠʦʥʦʚ, ʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ ʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ [5]. 

ʉʪʘʣʦ ʙʳʪʴ, ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʨʘʟʜʝʣʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ, ʦʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʥʘʫʯʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʠ 
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ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ, ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʨʳʥʢʘ. 

ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʩʦʚʝʪʩʢʠʤ ʧʝʨʠʦʜʦʤ ʨʦʣʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʘʩʴ. ɼʘʥʥʳʡ ʬʘʢʪ ʦʙʫʩʣʦʚʣʝʥ ʨʷʜʦʤ ʧʨʠʯʠʥ. ɺ 

ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʦʙʨʘʟʦʚʘʣʩʷ ʢʨʠʟʠʩ ʪʝʦʨʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, 

ʥʝʜʦʩʪʘʪʦʢ ʟʘʢʘʟʦʚ ʥʘ ʨʘʟʨʘʙʦʪʢʠ ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʩʝʪʦʢ, ʢʦʪʦʨʳʝ ʙʳ 

ʫʯʠʪʳʚʘʣʠ ʩʦʚʨʝʤʝʥʥʳʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʨʘʟʦʚʘʣʦʩʴ ʩʝʤʴ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʩʬʝʨʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ [2, 3, 4, 5]: 

1.ʆʩʦʟʥʘʥʠʝ ʥʦʚʝʡʰʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠ ʩʫʱʥʦʩʪʠ ʨʘʡʦʥʘ ʚ ʉʕɻ 

2.ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʧʦ ʙʦʣʝʝ ʤʷʛʢʦʡ ʤʝʪʦʜʠʢʝ, ʢʦʪʦʨʘʷ ʙʘʟʠʨʫʝʪʩʷ 

ʥʘ ʧʨʠʥʮʠʧʘʭ ʢʣʘʩʩʠʯʝʩʢʦʡ ʣʦʛʠʢʠ.  

3.ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʢʫʣʴʪʫʨʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ. 

4.ʂʦʥʮʝʧʮʠʷ ʠ ʤʝʪʦʜʦʣʦʛʠʷ, ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʢ ʨʦʩʩʠʡʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʚʳʜʝʣʝʥʠʷ 

ʚʝʨʥʘʢʫʣʷʨʥʳʭ ʨʘʡʦʥʦʚ. 

5.ʈʘʟʚʠʪʠʝ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠ ʵʢʦʣʦʛʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. 

6.ʈʘʟʚʠʪʠʝ ʨʘʙʦʪ ʧʦ ʧʨʠʥʮʠʧʘʤ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ. 

7.ʇʫʙʣʠʢʘʮʠʷ ʣʠʪʝʨʘʪʫʨʳ ʚ ʩʬʝʨʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ 

ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʝʨʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʣʶʯʝʚʘʷ ʨʦʣʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʩʨʝʜʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʦʪʚʝʜʝʥʥʘʷ ʚ ʨʘʙʦʪʘʭ ɻʦʩʧʣʘʥʘ, 

ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʦ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʫʯʝʥʳʤʠ ʢʘʢ ʧʦʥʷʪʠʝ. 

ʄʝʞʜʫ ʪʝʤ, ʩʦʚʨʝʤʝʥʥʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʦ ʧʦʜʭʦʜʳ ʢ 

ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʠ ʝʛʦ ʚʠʜʳ. ʉʪʘʣʠ ʧʦʧʫʣʷʨʠʟʠʨʦʚʘʪʴʩʷ ʠʜʝʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʧʦʷʚʠʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ, 

ʨʝʢʨʝʘʮʠʦʥʥʦʤʫ, ʢʫʣʴʪʫʨʥʦʤʫ ʠ ʜʨʫʛʠʤ ʚʠʜʘʤ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʦ, ʯʪʦ ʧʝʨʝʭʦʜ ʦʪ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʦʙʫʩʣʦʚʠʣ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʠʢ. ʏʪʦ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʠʚʝʣʦ ʢ ʦʪʢʘʟʫ ʦʪ ʤʥʦʛʠʭ ʧʨʠʥʮʠʧʦʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʣʦʛʠʢʠ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʨʘʥʝʝ. 

ɻʦʚʦʨʷ ʦ ʪʨʝʪʴʝʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʥʠ ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ, ʯʪʦ ʩʝʡʯʘʩ ʙʦʣʴʰʦʡ ʧʦʪʦʢ 

ʨʘʙʦʪ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʢʦʥʢʨʝʪʥʦ, ʦʜʥʘ ʪʨʝʪʴ ʩʪʘʪʝʡ ʚ ʚʝʜʫʱʠʭ 

ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ ʧʦ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʩ 2005 ʛʦʜʘ ʧʦ 2014 ʛʦʜ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʢʫʣʴʪʫʨʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʤʝʝʪʩʷ ʨʷʜ ʩʠʩʪʝʤ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, 

ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʢʫʣʴʪʫʨʫ ʢʘʢ ʢʣʶʯʝʚʦʡ ʢʦʤʧʦʥʝʥʪ, ʪʘʢʠʝ ʢʘʢ: ʠʩʪʦʨʠʢʦ-

ʢʫʣʴʪʫʨʥʦʝ, ʠʩʪʦʨʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʠ ʪ.ʧ.  

ʏʝʪʚʝʨʪʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʥʜʝʥʮʠʝʡ ʚʳʜʝʣʝʥʠʷ ʚʝʨʥʘʢʫʣʷʨʥʳʭ 

ʨʘʡʦʥʦʚ, ʧʨʠʰʝʜʰʝʡ ʚ ʥʘʰʫ ʛʝʦʛʨʘʬʠʶ ʩ ɿʘʧʘʜʘ. ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʙʣʝʤ ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʪʘʢʠʭ ʨʘʡʦʥʦʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʥʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʢʫʣʴʪʫʨʥʦʡ 

ʛʝʦʛʨʘʬʠʝʡ, ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ ʦʪʜʝʣʴʥʦ.  ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʨʘʟʜʝʣʷʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʘʡʦʥʘ ʠ ʝʛʦ ʦʙʨʘʟʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʙʨʘʟ ʙʝʩʩʧʦʨʥʦ ʩʫʙʲʝʢʪʠʚʝʥ. 

ɺ ʦʪʥʦʰʝʥʠʠ ʧʷʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ ʝʜʠʥʦʛʦ 

ʪʦʣʢʦʚʘʥʠʷ ʵʪʠʭ ʧʦʥʷʪʠʡ. 

ʂʘʩʘʝʤʦ ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʊ.ɻ. ʈʫʥʦʚʘ ʚʳʜʝʣʠʣʘ ʪʨʠ 

ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ.  ʇʝʨʚʳʡ ʫʯʠʪʳʚʘʝʪ ʙʦʣʝʝ ʧʦʣʥʦ ʧʨʠʨʦʜʥʳʡ ʬʘʢʪʦʨ, ʪʝʤ ʩʘʤʳʤ 

ʧʝʨʝʚʦʜʷ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ ʚ ʧʨʠʨʦʜʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ. ʗʨʢʠʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 

ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʦʥʘ ʚʳʜʝʣʷʝʪ ʖ.ɻ. ʉʘʫʰʢʠʥʘ, ʀ.ʃ. ʉʘʚʝʣʴʝʚʘ ʠ ʜʨʫʛʠʭ. ɺʪʦʨʦʡ ʞʝ 
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ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʧʝʨʝʭʦʜʝ ʦʪ ʧʨʠʨʦʜʥʦʛʦ ʨʘʡʦʥʘ ʢ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ. ʂ ʥʝʤʫ 

ʧʨʠʙʝʛʘʶʪ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʪʘʢʠʝ ʫʯʝʥʳʝ ʢʘʢ ʌ.ʅ. ʄʠʣʴʢʦʚ, ɺ.ɹ. ʉʦʯʘʚʘ, ɸ.ɻ. ʀʩʘʯʝʥʢʦ 

ʠ ʜʨʫʛʠʝ. ʊʨʝʪʠʡ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʚʳʜʝʣʝʥʠʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʢʘʢ 

ʧʝʨʝʭʦʜʥʳʭ ʤʝʞʜʫ ʧʨʠʨʦʜʥʳʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʨʘʡʦʥʘʤʠ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʤʦʞʥʦ 

ʧʨʦʩʣʝʜʠʪʴ ʚ ʨʘʙʦʪʘʭ ʇ.ʗ. ɹʘʢʣʘʥʦʚʘ, ʊ.ɻ. ʈʫʥʦʚʦʡ, ɺ.ʃ. ɹʘʙʫʨʠʥʘ ʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ. 

ʊʨʝʪʠʡ ʧʦʜʭʦʜ ʚʩʪʨʝʯʘʝʪʩʷ ʯʘʱʝ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʛʝʦʛʨʘʬʠʠ [2].  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʥʝ ʤʝʥʝʝ ʥʝʦʜʥʦʟʥʘʯʥʦ ʚ 

ʧʣʘʥʝ ʧʦʜʭʦʜʦʚ. ɺʜʦʙʘʚʦʢ ʢʦ ʚʩʝʤʫ ʜʘʥʥʳʡ ʚʠʜ ʨʘʡʦʥʦʚ ʥʝ ʠʤʝʝʪ ʯʝʪʢʦʡ ʪʨʘʢʪʦʚʢʠ. 

ʕʪʦʪ ʚʠʜ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʥʘʯʘʣ ʨʘʟʚʠʚʘʪʴʩʷ ʚ 2000 ʛʦʜʘʭ, ʚ ʪʦ ʚʨʝʤʷ ʙʳʣʦ ʩʦʚʝʨʰʝʥʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʧʦ ʢʨʫʧʥʳʤ ʨʦʩʩʠʡʩʢʠʤ ʨʝʛʠʦʥʘʤ, ʪʘʢʠʤ ʢʘʢ ʗʢʫʪʠʷ, ʊʘʪʘʨʩʪʘʥ ʠ 

ʜʨʫʛʠʤ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʠ ʨʘʟʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʧʝʨʚʳʡ ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʥʮʠʧʝ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠ ʨʝʩʫʨʩʳ ï ʭʦʟʷʡʩʪʚʦ, ʚʪʦʨʦʡ ʚʠʜ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʝ ʦʙʲʝʢʪ ï ʩʨʝʜʘ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʧʝʨʚʳʡ ʢʘʢ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʭʦʟʷʡʩʪʚʘ, ʢʦʪʦʨʦʝ ʨʘʟʚʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ 

ʬʘʢʪʦʨʘ, ʘ ʚʪʦʨʦʡ ʩ ʫʯʝʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠʣʠ ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ʇʝʨʝʭʦʜʷ ʢ ʰʝʩʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ, ʦʪʤʝʪʠʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʢʣʘʩʩʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʥʝ ʟʘʙʳʪʦ. ɺʳʜʘʶʱʠʡʩʷ ʫʯʝʥʳʡ, ʢʦʪʦʨʳʡ ʚʥʝʩ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ɽ.ɽ. ʃʝʡʟʝʨʦʚʠʯ, ʩ 1970 ʛʦʜʘ ʠ ʧʦ 2014 ʛʦʜ ʦʥ 

ʟʘʥʠʤʘʣʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʝʤ. ɺ 2008 ʛʦʜʫ ʦʥ ʧʨʝʜʩʪʘʚʠʣ ʩʝʪʢʫ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ 464 ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮʳ (ʨʠʩʫʥʦʢ 2). 

ʇʦʩʣʝʜʥʷʷ ʝʛʦ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʪʝʤʝ ʧʨʦʙʣʝʤ ʤʠʢʨʦʨʘʡʦʥʠʨʦʚʘʥʠʷ [6].  

 

 
ʈʠʩʫʥʦʢ 2 ï ʄʠʢʨʦʨʘʡʦʥʳ ʈʦʩʩʠʠ ʧʦ ʃʝʡʟʝʨʦʚʠʯʫ ɽ.ɽ. [6] 

 

ɺʦʧʨʦʩ ʦ ʤʦʜʠʬʠʢʘʮʠʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʥʦ ʧʦʣʫʯʠʣʦ ʥʦʚʳʡ ʚʠʪʦʢ 

ʨʘʟʚʠʪʠʷ. 

ʅʘʢʦʥʝʮ ʩʝʜʴʤʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʝʧʦʜʘʝʪʩʷ ʚ ɺʋɿʘʭ ʩʪʨʘʥʳ. ɺ ʩʚʷʟʠ ʩ 

ʪʝʤ, ʠʟʜʘʚʘʣʦʩʴ ʠ ʠʟʜʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʦʩʦʙʠʡ, ʪʘʢʠʤʠ 
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ʫʯʝʥʳʤʠ, ʢʘʢ: ʕ.ʃ. ʌʘʡʙʫʩʦʚʠʯʝʤ, ʄ.ʄ. ɻʦʣʫʙʯʠʢʦʤ, ɸ.ʄ. ʅʦʩʦʥʦʚʳʤ, ʊ.ʄ. 

ʂʘʣʘʰʥʠʢʦʚʦʡ, ɽ.ɽ. ʃʝʡʟʝʨʦʚʠʯʝʤ ʠ ʜʨʫʛʠʤʠ. 

ʈʝʟʶʤʠʨʫʷ, ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʘʙʦʪ ʧʦ ʵʢʦʥʦʤʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʥʴʰʝ, ʥʘʧʨʘʚʣʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʩʪʨʫʢʪʫʨʘ ʠʟʤʝʥʠʣʠʩʴ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʦʠʟʦʰʣʘ çʩʦʮʠʦʣʦʛʠʟʘʮʠʷè 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʯʪʦ ʦʩʣʘʙʠʣʦ ʨʦʣʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. ʊʘʢʞʝ ʥʝʣʴʟʷ 

ʟʘʙʳʚʘʪʴ, ʯʪʦ ʧʦʧʫʣʷʨʠʟʫʝʪʩʷ çʵʢʦʣʦʛʠʟʘʮʠʷè, ʯʪʦ ʧʨʦʚʦʮʠʨʫʝʪ ʟʥʘʯʠʤʦʩʪʴ ʵʢʦʣʦʛʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ.  

ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʨʘʥʝʝ, ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʦʩʣʘʙʠʣʦ ʩʚʦʶ ʨʦʣʴ, ʥʦ, 

ʪʝʤ ʥʝ ʤʝʥʝʝ, ʨʘʙʦʪʳ ʧʦ ʢʣʘʩʩʠʯʝʩʢʠʤ ʪʝʤʘʤ ʥʝ ʧʨʝʢʨʘʱʘʶʪʩʷ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʵʪʘ 

ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʠʪʩʷ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚ ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 
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ʋɼʂ 372.891 

ʉʆɺʄɽʉʊʅɸʗ ʈɸɹʆʊɸ ʅɸ ʇʈɽɼʄɽʊɸʍ çɽʉʊɽʉʊɺʆɿʅɸʅʀɽè ʀ 

çɻɽʆɻʈɸʌʀʗè ʇʆ ʆɹʅʆɺʃɽʅʅʆʁ ʇʈʆɻʈɸʄʄɽ ɺ ʄɸʃʆʂʆʄʇʃɽʂʊʅʆʁ 

ʐʂʆʃɽ 

 

ɹʘʪʳʨʙʘʝʚʘ ʅ. ʂ. 

(ʬʠʣʠʘʣ ʎʇʄ ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢ, ɸʆʆ çʅʀʐè) 

 

ɺ ʫʩʣʦʚʠʷʭ ʦʙʥʦʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠʟʤʝʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʦʜʝʨʞʘʥʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʪʘʢʞʝ ʧʝʨʝʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʚʥʝʜʨʷʝʪʩʷ 

ʥʦʚʘʷ ʩʠʩʪʝʤʘ ʦʮʝʥʠʚʘʥʠʷ. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʧʨʠʚʦʜʷʪ ʢ ʩʣʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʤʘʣʦʢʦʤʧʣʝʢʪʥʦʡ ʰʢʦʣʝ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʦʧʨʝʜʝʣʸʥʥʫʶ 

ʩʧʝʮʠʬʠʢʫ: ʦʙʲʝʜʠʥʝʥʠʝ ʥʝʩʢʦʣʴʢʦ ʢʣʘʩʩʦʚ ʚ ʩʦʚʤʝʱʝʥʥʳʡ ʢʣʘʩʩ-ʢʦʤʧʣʝʢʪ, 

ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʴ ʫʯʠʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʚ ʂʘʟʘʭʩʪʘʥʝ 3036 

ʤʘʣʦʢʦʤʧʣʝʢʪʥʳʭ ʰʢʦʣ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 41% ʚʩʝʭ ʰʢʦʣ, ʚ ʪʦʤ ʯʠʩʣʝ: ʚ 685 ʥʘʯʘʣʴʥʳʭ 

ʤʘʣʦʢʦʤʧʣʝʢʪʥʳʭ ʰʢʦʣʘʭ ʦʙʫʯʘʝʪʩʷ 8702 ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ, ʚ 834 ʦʩʥʦʚʥʳʭ 

ʤʘʣʦʢʦʤʧʣʝʢʪʥʳʭ ʰʢʦʣʘʭ ʦʙʫʯʘʝʪʩʷ 34802 ʫʯʘʱʠʭʩʷ, ʚ 1517-ʪʠ ʩʨʝʜʥʠʭ 

ʤʘʣʦʢʦʤʧʣʝʢʪʥʳʭ ʰʢʦʣʘʭ ʦʙʫʯʘʝʪʩʷ 162349 ʫʯʘʱʠʭʩʷ. ʇʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʯʝʪʚʸʨʪʳʡ 

ʫʯʠʪʝʣʴ ʨʘʙʦʪʘʝʪ, ʠ ʢʘʞʜʳʡ ʰʝʩʪʦʡ ʢʘʟʘʭʩʪʘʥʩʢʠʡ ʰʢʦʣʴʥʠʢ ʫʯʠʪʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʤʘʣʦʢʦʤʧʣʝʢʪʥʦʡ ʰʢʦʣʳ [1].   

ʄʥʦʛʠʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʠ ʧʨʠʝʤʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʣʘʩʩʘʭ ʢʨʫʧʥʳʭ ʰʢʦʣ 

ʚ ʫʩʣʦʚʠʷʭ ʤʘʣʦʢʦʤʧʣʝʢʪʥʦʡ ʰʢʦʣʳ, ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʞʠʜʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʠ 

ʫʯʠʪʝʣʷ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʤʘʣʳʭ ʢʣʘʩʩʘʭ, ʩʯʠʪʘʶʪ, ʯʪʦ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʧʨʠʝʤʳ ð ʵʪʦ ʫʜʝʣ 

ʫʯʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʫʯʘʱʠʭʩʷ. ɺ çʉʨʘʚʥʠʪʝʣʴʥʦʤ 
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ʘʥʘʣʠʟʝ ʨʘʙʦʪʳ ʤʘʣʦʢʦʤʧʣʝʢʪʥʳʭ ʰʢʦʣ ʩʪʨʘʥ ʆʕʉʈ ʠ ʂʘʟʘʭʩʪʘʥʘè ʧʨʠʚʦʜʷʪʩʷ 

ʨʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʫʯʠʪʝʣʝʡ ʤʘʣʦʢʦʤʧʣʝʢʪʥʳʭ ʰʢʦʣ ʂʘʟʘʭʩʪʘʥʘ, ʚ ʢʦʪʦʨʳʭ 

ʦʪʤʝʯʘʶʪʩʷ, ʯʪʦ, ʫʯʠʪʝʣʷ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʤʘʣʦʢʦʤʧʣʝʢʪʥʳʭ ʰʢʦʣʘʭ çʩʦʚʨʝʤʝʥʥʳʝ 

ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʪ ʦʯʝʥʴ ʨʝʜʢʦè [2]. ɺ ʘʥʘʣʠʟʝ ʧʨʠʚʦʜʠʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

çʚ ʮʝʣʦʤ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʝʜʠʥʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʣʘʙʦʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʝ ʫʯʘʱʠʭʩʷ ʤʘʣʦʢʦʤʧʣʝʢʪʥʳʭ ʰʢʦʣè. 

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ï ʢʘʢʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ ʚ ʫʩʣʦʚʠʷʭ 

ʤʘʣʦʢʦʤʧʣʝʢʪʥʦʡ ʰʢʦʣʳ ʧʦʟʚʦʣʷʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ? 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʘʢʪʠʢʘ ʫʩʧʝʰʥʳʭ ʫʯʠʪʝʣʝʡ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʫ 

ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʨʝʰʠʪʴ ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʤʝʩʪʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʙʥʦʚʣʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʦʙʣʘʩʪʠ çɽʩʪʝʩʪʚʦʟʥʘʥʠʷè ʷʚʣʷʝʪʩʷ ʠʭ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʝʜʤʝʪʥʳʭ ʟʥʘʥʠʡ, ʘ ʪʘʢʞʝ ʠ ʥʘʚʳʢʦʚ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ: ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʪʚʦʨʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʡ ʟʥʘʥʠʡ, 

ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʚ ʛʨʫʧʧʘʭ [3]. 

ɼʘʥʥʳʝ ʥʘʚʳʢʠ ʬʦʨʤʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʟʘʜʘʯʘ ʫʯʠʪʝʣʷ ʩʦʟʜʘʪʴ 

ʥʘ ʫʨʦʢʝ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʞʜʦʤʫ ʨʝʙʝʥʢʫ ʤʳʩʣʠʪʴ ʠ ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʤʝʩʪʥʦʛʦ 

ʦʙʫʯʝʥʠʷ.  

ʅʘ ʫʨʦʢʘʭ ʧʦ ʧʨʝʜʤʝʪʘʤ çɽʩʪʝʩʪʚʦʟʥʘʥʠʷè ʠ çɻʝʦʛʨʘʬʠʷè, ʚʦʟʤʦʞʥʦ, 

ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʛʨʫʧʧʦʚʦʡ ʠ ʧʘʨʥʦʡ ʨʘʙʦʪʳ:  

- ʨʘʙʦʪʘ ʩ ʢʘʨʪʦʡ ʠ ʘʪʣʘʩʦʤ; 

- ʨʘʙʦʪʘ ʩ ʫʯʝʙʥʠʢʦʤ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ (ʩʣʦʚʘʨʷʤʠ, 

ʵʥʮʠʢʣʦʧʝʜʠʷʤʠ, ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʦʡ, ʩʧʨʘʚʦʯʥʠʢʘʤʠ, ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʠ 

ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ, ʛʘʟʝʪʘʤʠ, ʞʫʨʥʘʣʘʤʠ); 

- ʨʘʙʦʪʘ ʧʦ ʛʨʘʬʠʯʝʩʢʠʤ ʫʧʨʘʞʥʝʥʠʷʤ (ʯʝʨʯʝʥʠʝ ʪʘʙʣʠʮ, ʩʭʝʤ, ʛʨʘʬʠʢʦʚ, 

ʢʘʨʪʦʩʭʝʤ); 

- ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʤʝʩʪʥʦʩʪʠ; 

- ʨʘʙʦʪʘ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ; 

- ʨʘʙʦʪʘ ʩ ʮʠʬʨʦʚʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ; 

- ʩʦʟʜʘʥʠʝ ʧʨʝʜʤʝʪʥʳʭ ʤʦʜʝʣʝʡ (ʙʘʨʦʤʝʪʨʘ, ʨʦʜʥʠʢʘ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʘʥʮʠʠ, ʩʣʦʝʚ ɿʝʤʣʠ ʠ ʪ.ʧ.) ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ (çʈʦʣʴ ʚʦʜʳ ʥʘ ʧʣʘʥʝʪʝè, 

çʗʟʳʢʦʚʳʝ ʩʝʤʴʠ ʂʘʟʘʭʩʪʘʥʘè, çʆʩʥʦʚʥʳʝ ʮʝʥʪʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘè ʠ ʪ.ʧ.); 

- ʨʘʟʨʘʙʦʪʢʘ ʨʘʟʣʠʯʥʳʭ ʤʠʥʠ-ʧʨʦʝʢʪʦʚ çɿʥʘʯʝʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚè, 

çʉʦʚʨʝʤʝʥʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʤʦʝʛʦ ʩʝʣʘè, çɹʫʢʣʝʪ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ 

ʤʘʨʪʰʨʫʪʘ ʤʦʝʛʦ ʛʦʨʦʜʘè, çʕʣʝʢʪʨʦʥʥʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ ʤʦʝʛʦ ʢʨʘʷè ʠ ʪ.ʧ.  

-  ʨʝʰʝʥʠʝ ʢʝʡʩʦʚ çʇʨʦʙʣʝʤʳ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʘʟʘʭʩʪʘʥʘè, 

çʇʫʪʠ ʫʣʫʯʰʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʝʚʝʨʥʦʛʦ ʨʝʛʠʦʥʘ ʂʘʟʘʭʩʪʘʥʘè, çʂʘʢ 

ʠʟʤʝʥʠʪʴ ʩʪʨʫʢʪʫʨʫ ʵʢʩʧʦʨʪʘ ʂʘʟʘʭʩʪʘʥʘè [4]. 

ʆʙʥʦʚʣʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʧʦ ʧʨʠʥʮʠʧʫ ʩʧʠʨʘʣʴʥʦʩʪʠ, ʧʦʟʚʦʣʷʝʪ 

ʫʯʠʪʝʣʶ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʚʳʩʪʨʘʠʚʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʚ ʢʣʘʩʩʘʭ-ʢʦʤʧʣʝʢʪʘʭ. 

ʇʦʚʪʦʨʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʟʥʘʥʠʡ ʠ ʧʦʥʷʪʠʡ, ʫʩʣʦʞʥʝʥʠʝ ʮʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʷʪʴ 

ʪʝʤʳ ʫʨʦʢʦʚ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʦ ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʦʜʨʘʟʜʝʣʘ ç6. 

ʉʪʨʘʥʦʚʝʜʝʥʠʝ ʩ ʦʩʥʦʚʘʤʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠè ʚ 7 ʢʣʘʩʩʝ ʠʟʫʯʘʝʪʩʷ ʵʢʦʥʦʤʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʩʪʨʘʥ ʤʠʨʘ, ʚ 8 ʢʣʘʩʩʝ ï ʧʦʣʠʪʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʧʦʣʦʞʝʥʠʝ ʩʪʨʘʥ ʤʠʨʘ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʪʝʤʳ ʦʙʫʯʘʶʱʠʝʩʷ ʤʦʛʫʪ, ʥʘʧʨʠʤʝʨ, ʨʘʙʦʪʘʪʴ 

ʩʦʚʤʝʩʪʥʦ ʥʘʜ ʧʨʦʝʢʪʦʤ çʇʫʪʠ ʫʣʫʯʰʝʥʠʷ ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʂʘʟʘʭʩʪʘʥʘ ʩ ʫʯʝʪʦʤ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠè. ɸʥʘʣʠʟ çʊʠʧʦʚʦʡ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʧʦ ʫʯʝʙʥʦʤʫ ʧʨʝʜʤʝʪʫ çɻʝʦʛʨʘʬʠʷè ʜʣʷ 7ï9  ʢʣʘʩʩʦʚ ʫʨʦʚʥʷ ʦʩʥʦʚʥʦʛʦ ʩʨʝʜʥʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʦʙʥʦʚʣʝʥʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶè ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʪʝʤʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 
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ʨʘʙʦʪʳ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. ʇʨʠʚʦʜʠʤ ʚʘʨʠʘʥʪ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦ ʧʨʝʜʤʝʪʫ 

çɻʝʦʛʨʘʬʠʷè ʜʣʷ 7, 8 ʠ 9 ʢʣʘʩʩʦʚ -ʢʦʤʧʣʝʢʪʦʚ ʧʦ ʦʙʥʦʚʣʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʦ ʨʘʟʜʝʣʘʤ 

çʄʝʪʦʜʳ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡè ʠ çʂʘʨʪʦʛʨʘʬʠʷ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʙʘʟʳ 

ʜʘʥʥʳʭè.  

 

ʇʨʠʤʝʨʥʳʡ ʚʘʨʠʘʥʪ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦ ʧʨʝʜʤʝʪʫ  çɻʝʦʛʨʘʬʠʷè 7-9  ʢʣʘʩʩʘ ʧʦ 

ʦʙʥʦʚʣʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʚ ʩʦʚʤʝʱʝʥʥʳʭ ʢʣʘʩʩʘʭ -ʢʦʤʧʣʝʢʪʘʭ ʧʦ 2 ʨʘʟʜʝʣʘʤ 

1 ʯʝʪʚʝʨʪʴ 

ˉ ʊʝʤʳ ʫʨʦʢʘ 

7 ʢʣʘʩʩ 

ʊʝʤʳ ʫʨʦʢʘ 

8 ʢʣʘʩʩ 

ʊʝʤʳ ʫʨʦʢʘ 

9 ʢʣʘʩʩ 

ʈʘʟʜʝʣ 1. ʄʝʪʦʜʳ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

1 ʆʙʲʝʢʪʳ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 

 ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʛʝʦʛʨʘʬʦʚ 

2 

 

ʈʘʟʚʠʪʠʝ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʥʘʫʢʠ 

ʆʪʨʘʩʣʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʥʘʫʢʠ 

ʉʦʚʨʝʤʝʥʥʳʝ ʘʢʪʫʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʥʘʫʢʠ 

ʀʩʪʦʯʥʠʢʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ 

ɺʠʜʳ ʤʝʪʦʜʦʚ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʩʦʙʝʥʥʦʩʪʠ ʥʦʤʠʥʘʮʠʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ 

ʠ ʷʚʣʝʥʠʡ 

3 ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʦʧʳʪʳ 

ʆʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

 

ʇʦʣʝʚʳʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʂʘʟʘʭʩʢʠʝ ʥʘʨʦʜʥʳʝ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʪʝʨʤʠʥʳ 

4 ʇʨʠʤʝʥʝʥʠʝ 

ʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʚ ʛʝʦʛʨʘʬʠʠ 

ʌʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɸʢʘʜʝʤʠʯʝʩʢʠʝ ʬʦʨʤʳ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʘʟʜʝʣ 2. ʂʘʨʪʦʛʨʘʬʠʷ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʙʘʟʳ ʜʘʥʥʳʭ 

5 ʇʨʠʤʝʥʝʥʠʝ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʢʘʨʪʦʩʭʝʤ 

ʊʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ ʠ 

ʵʣʝʤʝʥʪʳ ʠʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʨʠʝʤʳ ʧʦʢʘʟʘ ʥʘ ʢʘʨʪʝ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, 

ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ 

6 ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ 

ʥʦʤʝʥʢʣʘʪʫʨʘ 

ʊʝʤʘʪʠʯʝʩʢʘʷ 

ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ 

ʥʦʤʝʥʢʣʘʪʫʨʘ 

ʇʨʠʝʤʳ ʧʦʢʘʟʘ ʦʙʲʝʢʪʦʚ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʥʦʤʝʥʢʣʘʪʫʨʳ 

ʆʨʛʘʥʠʟʘʮʠʷ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ 

ʏʪʝʥʠʝ ʪʝʤʘʪʠʯʝʩʢʠʭ 

ʢʘʨʪ 

ʄʝʪʦʜʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ 

 

ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʫʯʠʪʝʣʷ ʚ ʢʣʘʩʩʝ-ʢʦʤʧʣʝʢʪʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʜʫʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʤʦʤʝʥʪʳ: 

- ʧʨʘʚʠʣʴʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʚʨʝʤʷ ʟʜʘʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ; 

- ʧʨʦʜʫʤʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʠ ʦʙʲʸʤ ʟʘʜʘʥʠʷ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʘʢʪʫʘʣʴʥʦʤʫ ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ ʦʙʫʯʘʶʱʠʭʩʷ; 

- ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʪʦʜʳ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ; 

- ʜʘʚʘʪʴ ʯʝʪʢʫʶ ʠʥʩʪʨʫʢʮʠʶ ʢʘʞʜʦʡ ʛʨʫʧʧʝ/ʧʘʨʝ, ʞʝʣʘʪʝʣʴʥʦ ʚ ʧʠʩʴʤʝʥʥʦʡ 

ʬʦʨʤʝ ʥʘ ʜʦʩʢʝ ʠʣʠ ʢʘʨʪʦʯʢʘʭ; 
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- ʚ ʦʜʥʦʤ ʠ ʪʦʞʝ ʚʨʝʤʷ ʥʘ ʫʨʦʢʝ ʦʙʫʯʘʶʱʠʝʩʷ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʨʘʟʥʳʭ ʚʠʜʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ: ʛʨʫʧʧʦʚʘʷ, ʧʘʨʥʘʷ, ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ; 

- ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ; 

- ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʷ. 

- ʧʦʜʛʦʪʦʚʠʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʨʘʟʜʘʪʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ; 

- ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʪʦʤʫ ʢʣʘʩʩʫ, ʛʜʝ ʠʟʫʯʘʝʪʩʷ ʥʦʚʳʡ ʠʣʠ 

ʩʣʦʞʥʳʡ ʤʘʪʝʨʠʘʣ, ʘ ʪʘʢʞʝ ʢʣʘʩʩʫ ʤʣʘʜʰʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ, ʫʯʠʪʳʚʘʷ 

ʤʝʥʴʰʫʶ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʜʝʪʝʡ ʢ ʜʣʠʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ; 

- ʧʨʦʜʫʤʳʚʘʪʴ ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ. 

 

ʇʨʠʤʝʨ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʘʨʥʦʡ ʨʘʙʦʪʳ ʥʘ ʫʨʦʢʝ 

ʇʨʝʜʤʝʪ  ɽʩʪʝʩʪʚʦʟʥʘʥʠʝ  

ʂʣʘʩʩ 5 

ʈʘʟʜʝʣ 5.1ɺ ɺʩʝʣʝʥʥʘʷ. ɿʝʤʣʷ. ʏʝʣʦʚʝʢ 

ʊʝʤʘ ʫʨʦʢʘ  ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʧʣʘʥʝʪʳ ɿʝʤʣʷ 

ʎʝʣʴ ʦʙʫʯʝʥʠʷ 5.2.2.1 ï ʦʙʲʷʩʥʷʪʴ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʧʣʘʥʝʪʳ ɿʝʤʣʷ 

ʎʝʣʴ ʟʘʜʘʥʠʷ ʚʳʜʝʣʷʪʴ ʩʫʪʴ ʨʘʟʣʠʯʥʳʭ ʛʠʧʦʪʝʟ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ɿʝʤʣʠ 

ʘʥʘʣʠʟʠʨʫʷ ʥʘʫʯʥʳʡ ʪʝʢʩʪ  

ʂʨʠʪʝʨʠʠ 

ʦʮʝʥʠʚʘʥʠʷ 

ʫʯʘʱʠʝʩʷ ʚʳʜʝʣʷʪ ʩʫʪʴ ʛʠʧʦʪʝʟ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ɿʝʤʣʠ 

ʈʝʩʫʨʩʳ ʄʘʪʝʨʠʘʣ ʦ ʛʠʧʦʪʝʟʘʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ɿʝʤʣʠ ʫʯʝʥʳʭ ʀ.ʂʘʥʪʘ, 

ʇ.ʃʘʧʘʩʩʘ ʠ ʆ.ʖ.ʐʤʠʜʘ, 

 ʙʫʤʘʛʘ ɸ4 ʥʘ ʢʘʞʜʫʶ ʧʘʨʫ ʦʙʫʯʘʶʱʠʭʩʷ 

ʇʣʘʥ ʜʝʷʪʝʣʴʥʦʩʪʠ  ɺʨʝʤʷ 

 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʫʯʠʪʝʣʷ ɼʝʷʪʝʣʴʥʦʩʪʴ 

ʦʙʫʯʘʶʱʠʭʩʷ 

 

5 ʤʠʥʫʪ 

 

 

 

 

 

ʋʯʠʪʝʣʴ ʧʨʝʜʣʘʛʘʝʪ ʜʝʪʷʤ 

ʟʘʜʘʥʠʝ: 

ʀʟʫʯʠʪʝ ʛʠʧʦʪʝʟʳ ʫʯʝʥʳʭ 

ʀ.ʂʘʥʪʘ,ʇ.ʃʘʧʘʩʩʘ ʠ 

ʆ.ʖ.ʐʤʠʜʘ ʦ  

ʧʨʦʠʩʭʦʞʜʝʥʠʠ ɿʝʤʣʠ.   

1 ʧʘʨʘ/ʛʨʫʧʧʘ-ʛʠʧʦʪʝʟʘ 

ʀ.ʂʘʥʪʘ 

2 ʧʘʨʘ/ʛʨʫʧʧʘ -ʛʠʧʦʪʝʟʘ 

ʇ.ʃʘʧʘʩʩʘ 

3 ʧʘʨʘ/ʛʨʫʧʧʘ -ʛʠʧʦʪʝʟʘ 

ʆ.ʖ.ʐʤʠʜʪʘ ʠ ʟʘʧʦʣʥʠʪʝ 

ʪʘʙʣʠʮʫ ʚʳʜʝʣʠʚ ʩʫʪʴ 

ʛʠʧʦʪʝʟʳ. 

ʇʦʩʣʝ ʩʧʠʢʝʨʳ ʧʨʝʜʩʪʘʚʷʪ 

ʛʠʧʦʪʝʟʫ ʫʯʝʥʦʛʦ ʜʨʫʛʠʤ 

ʧʘʨʘʤ, ʢʦʪʦʨʳʤ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʣʥʷʪʴ 

ʪʘʙʣʠʮʫ.  

ʇʦʩʣʝ ʧʦʣʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ 

ʂʘʞʜʘʷ ʧʘʨʘ/ʛʨʫʧʧʘ 

ʧʦʣʫʯʘʝʪ ʨʘʟʜʘʪʦʯʥʳʡ 

ʤʘʪʝʨʠʘʣ ʦʙ ʫʯʝʥʳʭ, 

ʢʦʪʦʨʳʝ ʚʳʜʚʠʥʫʣʠ ʪʫ 

ʠʣʠ ʠʥʫʶ ʛʠʧʦʪʝʟʫ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ɿʝʤʣʠ, 

ʠʟʫʯʘʝʪ ʝʝ ʠ ʟʘʧʦʣʥʷʝʪ 

ʪʘʙʣʠʮʫ.   

 

ʋʯʝʥʳʡ ʉʫʪʴ 

ʛʠʧʦʪʝʟʳ 
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ʪʘʙʣʠʮʳ ʥʝʦʙʭʦʜʠʤʦ 

ʩʨʘʚʥʠʪʴ ʚʩʝ ʛʠʧʦʪʝʟʳ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ɿʝʤʣʠ, 

ʚʳʜʝʣʠʪʴ ʠʭ ʩʭʦʜʩʪʚʘ ʠ 

ʨʘʟʣʠʯʠʷ.   

9 ʤʠʥʫʪ ʋʯʠʪʝʣʴ ʥʘʙʣʶʜʘʝʪ ʟʘ 

ʨʘʙʦʪʦʡ ʧʘʨ ʠ ʦʨʛʘʥʠʟʫʝʪ 

ʧʨʦʮʝʩʩ ʧʝʨʝʜʚʠʞʝʥʠʷ 

ʩʧʠʢʝʨʦʚ. 

ʉʧʠʢʝʨʳ ʧʝʨʝʤʝʱʘʶʪʩʷ 

ʦʪ ʧʘʨʳ ʚ ʧʘʨʫ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʚʦʡ 

ʤʘʪʝʨʠʘʣ, ʚ ʪʝʯʝʥʠʠ 

3 ʤʠʥʫʪ, ʦʩʪʘʣʴʥʳʝ 

ʟʘʧʦʣʥʷʶʪ ʪʘʙʣʠʮʫ. 

3 

ʤʠʥʫʪʳ  

ɺʦʧʨʦʩʳ: ʢʘʢʠʝ ʩʭʦʜʩʪʚʘ ʠ 

ʨʘʟʣʠʯʠʷ ʛʠʧʦʪʝʟ ʚʳ 

ʚʳʜʝʣʠʣʠ? 

ʂʘʢ ʚʳ ʩʯʠʪʘʝʪʝ, ʢʘʢ 

ʚʦʟʥʠʢʣʘ ɿʝʤʣʷ? ʏʪʦ ʪʘʢʦʝ 

ʛʠʧʦʪʝʟʘ? 

 

ɸʥʘʣʠʟʠʨʫʶʪ, ʜʝʣʘʶʪ 

ʚʳʚʦʜʳ. 

ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʇʨʝʜʣʦʞʠʪʴ ʫʯʘʱʠʤʩʷ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʥʘʡʪʠ ʩʦʦʪʚʝʪʩʪʚʠʝ - 

ʠʤʷ ʫʯʝʥʦʛʦ ʠ ʛʠʧʦʪʝʟʫ  

ʫʯʘʱʠʤʩʷ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ï ʧʦʜʫʤʘʪʴ ʥʘʜ ʚʦʧʨʦʩʦʤ ï ʂʘʢ 

ʚʳ ʜʫʤʘʝʪʝ, ʧʨʘʚʜʦʧʦʜʦʙʥʳ ʣʠ ʵʪʠ ʛʠʧʦʪʝʟʳ? ʅʘʡʜʠʪʝ ʚ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ ʩʦʚʨʝʤʝʥʥʳʝ ʛʠʧʦʪʝʟʳ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ɿʝʤʣʠ ʠ 

ʩʨʘʚʥʠʪʝ ʩ ʠʟʫʯʝʥʥʳʤʠ ʛʠʧʦʪʝʟʘʤʠ. 

ʆʮʝʥʠʚʘʥʠʝ ʋʯʘʱʠʝʩʷ, ʧʨʦʡʜʷ ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʩʳʣʢʝ ʦʪʚʝʯʘʶʪ ʥʘ 

ʚʦʧʨʦʩʳ ʚ ʦʥʣʘʡʥ ʨʝʞʠʤʝ - ʩʩʳʣʢʘ çɻʠʧʦʪʝʟʳ ʦʙʨʘʟʦʚʘʥʠʷ 

ɿʝʤʣʠè  http://learningapps.org/119268 

 

ʂʨʠʪʝʨʠʠ  ɼʝʩʧʨʠʢʪʦʨʳ 

ʋʯʘʱʠʝʩʷ 

ʚʳʜʝʣʷʪ ʩʫʪʴ 

ʨʘʟʣʠʯʥʳʭ ʛʠʧʦʪʝʟ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ɿʝʤʣʠ 

ɺʳʜʝʣʷʶʪ ʩʫʪʴ ʛʠʧʦʪʝʟʳ ʀ.ʂʘʥʪʘ  

ɺʳʜʝʣʷʶʪ ʩʫʪʴ ʛʠʧʦʪʝʟʳ ʇ.ʃʘʧʘʩʩʘ 

ɺr ʜʝʣʷʶʪ ʩʫʪʴ ʛʠʧʦʪʝʟʳ 

ʆ.ʖ.ʐʤʠʜʪʘ 

   

ʇʨʠʤʝʯʘʥʠʝ ʂʦʣʠʯʝʩʪʚʦ ʛʠʧʦʪʝʟ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʧʘʨ/ʛʨʫʧʧ  ʚ ʢʣʘʩʩʝ (ɾ.ɹʶʬʬʦʥʘ, ʌ.ʍʦʡʣʘ ʠ ʜʨ.) 

 

ʕʪʦʪ ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʨʥʦʡ ʨʘʙʦʪʳ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ɸʢʪʠʚʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʳʰʝʥʘ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʀʂʊ, ʥʦ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʠ ʩ ʧʦʤʦʱʴʶ ʙʫʤʘʞʥʳʭ ʨʝʩʫʨʩʦʚ. ʅʘʫʯʥʳʝ ʩʪʘʪʴʠ 

ʜʦʚʦʣʴʥʳ ʩʣʦʞʥʳ ʜʣʷ ʠʟʫʯʝʥʠʷ, ʚʦʟʤʦʞʥʦ, ʧʦʪʨʝʙʫʝʪʩʷ ʧʦʦʱʨʝʥʠʝ ʠ ʧʦʤʦʱʴ ʚ 

ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ(ʩʣʦʚʘʨʴ).  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʫʯʝʥʠʷ ʢʘʢ ʘʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʧʦʟʚʦʣʷʝʪ 

ʫʯʝʥʠʢʘʤ ʨʘʙʦʪʘʪʴ ʚʤʝʩʪʝ, ʟʘʜʘʚʘʪʴ ʠ ʦʪʚʝʯʘʪʴ ʥʘ ʚʦʧʨʦʩʳ ʜʨʫʛ ʜʨʫʛʘ, ʥʘʭʦʜʠʪʴ 

ʩʦʚʤʝʩʪʥʦʝ ʨʝʰʝʥʠʝ. ɺ ʧʨʦʮʝʩʩʝ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʜʝʪʠ ʯʫʚʩʪʚʫʶʪ ʤʝʥʴʰʝ ʢʦʥʪʨʦʣʷ, 

ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʩʪʘʥʦʚʠʪʴʩʷ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʤʠ. ɺ ʮʝʣʦʤ ʫʨʦʢ ʠʟ ʩʪʨʦʛʦ 
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ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʠ ʢʣʘʩʩʘ ʤʘʣʦʢʦʤʧʣʝʢʪʥʦʡ ʰʢʦʣʳ, ʛʜʝ 

ʢʘʞʜʳʡ ʜʦʣʞʝʥ ʜʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʪʚʝʪ, ʩʪʘʥʦʚʠʪʴʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʨʘʩʩʣʘʙʣʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʛʜʝ ʢʘʞʜʳʡ ʫʯʝʥʠʢ ʠʤʝʝʪ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʙʫʯʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʚʠʪʠʝ ʦʪ ʫʯʠʪʝʣʴʩʢʦ-

ʜʦʤʠʥʠʨʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢ ʫʯʝʥʠʯʝʩʢʠ-ʘʢʪʠʚʥʦʡ. 
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ʋɼʂ 628.3: 626.812 

ɸʅɸʃʀɿ ʋɻʈʆɿʓ ɿɸɻʈʗɿʅɽʅʀʗ ʈɽʂ ɹɽʃɻʆʈʆɼʉʂʆʁ ʆɹʃɸʉʊʀ ʆʊ 

ʉɺʀʅʆɺʆɼʏɽʉʂʀʍ ʂʆʄʇʃɽʂʉʆɺ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʎʀʌʈʆɺʆʁ 

ʄʆɼɽʃʀ ʈɽʃʔɽʌɸ 

 

ɹʫʨʷʢ ɾ.ɸ. 

(ɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) 

 

ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ ʫʞʝ ʤʥʦʛʦ ʣʝʪ ʷʚʣʷʝʪʩʷ ʥʝʩʤʝʥʥʳʤ ʣʠʜʝʨʦʤ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʚʠʥʠʥʳ ʚ ʈʦʩʩʠʠ ï ʦʥʘ ʦʜʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 24% ʚʩʝʡ ʧʨʦʜʫʢʮʠʠ 

ʩʚʠʥʦʚʦʜʩʪʚʘ ʩʪʨʘʥʳ. ɿʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʫʜʚʦʠʣʦʩʴ ʠ ʚ 2022 

ʛ. ʩʦʩʪʘʚʠʣʦ 880 ʪʳʩ. ʪʦʥʥ ʤʷʩʘ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʚʪʦʨʦʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʨʝʛʠʦʥ 

(ʂʫʨʩʢʘʷ ʦʙʣʘʩʪʴ) ʜʘʝʪ ʧʨʦʜʫʢʮʠʠ ʚ 1,3 ʨʘʟʘ ʤʝʥʴʰʝ. ʇʦʛʦʣʦʚʴʝ ʩʚʠʥʝʡ ʚ ʦʙʣʘʩʪʠ 

ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 4,5 ʤʣʥ ʛʦʣʦʚ, ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʙʦʣʝʝ 200 ʩʚʠʥʦʢʦʤʧʣʝʢʩʘʭ 

(ʨʠʩ. 1). ʅʘ 1 ʪʳʩ. ʢʤ
2
 ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʧʨʠʭʦʜʠʪʩʷ 8 ʩʚʠʥʦʢʦʤʧʣʝʢʩʦʚ. 

ʊʘʢʠʝ ʤʘʩʰʪʘʙʳ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʚʠʥʚʦʜʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʢʘʟʳʚʘʶʪ 

ʩʠʣʴʥʳʡ ʧʨʝʩʩʠʥʛ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʥʝʩʷ ʚ ʩʝʙʝ ʫʛʨʦʟʫ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ, 

ʧʦʯʚʳ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɻʣʘʚʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʧʦʩʣʝʜʥʠʭ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʩʪʦʢʠ. ʕʪʦ ʦʯʝʥʴ ʪʦʢʩʠʯʥʳʡ ʚʠʜ ʦʪʭʦʜʦʚ, ʠ ʧʨʠ ʥʘʨʫʰʝʥʠʠ 

ʪʝʭʥʦʣʦʛʠʠ ʫʪʠʣʠʟʘʮʠʠ ʦʥʠ ʤʦʛʫʪ ʥʘʥʝʩʪʠ ʩʝʨʴʝʟʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ ʚʦʜʥʳʤ 

ʦʙʲʝʢʪʘʤ. ʄʘʣʳʝ ʨʝʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 90% ʨʝʯʥʦʡ ʩʝʪʠ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʠʤʝʶʪ ʥʝʙʦʣʴʰʫʶ ʚʦʜʥʦʩʪʴ ʠ ʥʠʟʢʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʦʯʠʱʝʥʠʶ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ 

ʦʩʦʙʦ ʫʷʟʚʠʤʳʤʠ ʢ ʧʦʩʪʫʧʘʶʱʠʤ ʩ ʚʦʜʦʩʙʦʨʥʦʡ ʦʙʣʘʩʪʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤ [1].  

 

https://online.zakon.kz/Document/?doc_id=33058872


93 

 

 
ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʚʠʥʦʢʦʤʧʣʝʢʩʦʚ (ʯʝʨʥʳʝ ʪʦʯʢʠ) ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʙʘʩʩʝʡʥʦʚ ʨʝʢ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʆʙʲʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʩʚʠʥʦʚʦʜʩʪʚʘ ʥʘ ʘʛʨʦʭʦʣʜʠʥʛʘʭ 

ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 10 ʤʣʥ. ʪ ʝʞʝʛʦʜʥʦ. ʊʝʭʥʦʣʦʛʠʷ ʫʪʠʣʠʟʘʮʠʠ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ 

ʩʪʦʢʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʭ ʭʨʘʥʝʥʠʝ ʚ ʦʪʢʨʳʪʳʭ ʦʪʩʪʦʡʥʠʢʘʭ ʩ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝʤ ʠ 

ʧʦʩʣʝʜʫʶʱʠʤ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝʤ. ɺ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʜʝʡʩʪʚʫʝʪ ʇʨʦʛʨʘʤʤʘ 

ʙʠʦʣʦʛʠʟʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʧʦʚʳʰʝʥʥʦʝ ʚʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʣʷ, ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʳʭ ʩʪʘʥʦʚʷʪʩʷ 

ʦʪʭʦʜʳ ʩʚʠʥʦʚʦʜʩʪʚʘ ʩ ʙʣʠʟʣʝʞʘʱʠʭ ʢʦʤʧʣʝʢʩʦʚ.  

ʈʘʩʯʣʝʥʝʥʥʳʡ ʨʝʣʴʝʬ ʨʝʛʠʦʥʘ (ʚ ʩʨʝʜʥʝʤ 0,8 ʢʤ/ʢʤ
2
) ʠ ʚʳʩʦʢʠʡ ʵʨʦʟʠʦʥʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʨʘʩʧʘʭʠʚʘʝʤʳʭ ʫʛʦʜʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʩʤʳʪʦʡ 

ʧʦʯʚʳ ʩ ʘʛʨʦʭʠʤʠʢʘʪʘʤʠ ʠ ʦʩʪʘʪʢʘʤʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʚ ʨʝʢʠ ʯʝʨʝʟ ʨʘʟʚʠʪʫʶ 

ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʫʶ ʩʝʪʴ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, ʚʥʦʩʠʤʳʭ ʥʘ ʧʦʣʷ 

ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʳʭ ʚʦʜʥʦ-ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʣʠʚʥʝʚʳʭ 

ʩʤʳʚʘʭ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʜʠʬʬʫʟʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʤʘʣʳʭ ʨʝʢ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʣʦʞʝʥʠʷ 

ʦʨʛʘʥʠʢʠ ʚ ʨʝʯʥʦʡ ʚʦʜʝ ʚʦʟʨʘʩʪʘʶʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʦʢʩʠʯʥʳʭ ʠʦʥʦʚ ʘʟʦʪʘ ï 

ʘʤʤʦʥʠʡʥʦʛʦ ʠ ʥʠʪʨʠʪʥʦʛʦ, ʤʝʥʷʶʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʣʣʦʚ. ɺ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʩ ʥʘʯʘʣʘ ʘʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʙʠʦʣʦʛʠʟʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ (2014 ʛ.) ʦʪʤʝʯʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ ʥʘ 20-60% ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʩ ʥʘʠʙʦʣʴʰʝʡ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ï ʉʝʚʝʨʩʢʦʛʦ ɼʦʥʮʘ, ʂʦʨʦʯʠ ʠ ʊʠʭʦʡ 

ʉʦʩʥʳ [2]. ʉʦ ʚʨʝʤʝʥʝʤ, ʧʦʩʣʝ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, ʬʦʥʦʚʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʟʦʪʥʳʭ ʠ ʬʦʩʬʘʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʥʠʟʠʣʘʩʴ, ʦʜʥʘʢʦ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʨʝʢ 

ʚʩʝ ʝʱʝ ʥʘʙʣʶʜʘʝʪʩʷ ʠʭ ʨʦʩʪ [3]. ɺ ʮʝʣʦʤ ʜʣʷ ʦʙʣʘʩʪʠ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʧʦ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ çʫʤʝʨʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʤè, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʠʭ ʬʦʥʦʚʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʦʜʥʘʢʦ ʩʪʘʙʠʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʩʦʝʜʠʥʝʥʠʡ ʧʦ ʇɼʂ 

ʦʪʩʫʪʩʪʚʫʝʪ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦʙʣʶʜʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤʘʪʠʚʦʚ [4]. 

ɺʳʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʧʦʣʝʡ ʩ 

ʚʥʝʩʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʬʦʥʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʨʝʢ, ʥʦ 

ʧʨʠ ʩʪʝʯʝʥʠʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʟʘʤʦʨʥʳʭ 

ʷʚʣʝʥʠʡ. ʊʘʢ, ʣʝʪʦʤ 2018 ʛ. ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʨʘʡʦʥʝ ʛ. ʆʙʦʷʥʴ ʥʘʙʣʶʜʘʣʘʩʴ 

ʤʘʩʩʦʚʘʷ ʛʠʙʝʣʴ ʨʳʙʳ ʠ ʜʨʫʛʠʭ ʛʠʜʨʦʙʠʦʥʪʦʚ ʚ ʨ. ʇʩʸʣ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʳʭ 
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ʧʨʠʯʠʥ ʵʪʦʛʦ ʩʦʙʳʪʠʷ [5] ʦʙʲʷʩʥʷʝʪ ʧʨʦʠʟʦʱʝʜʰʝʝ ʧʦʧʘʜʘʥʠʝʤ ʚ ʨʝʯʥʫʶ ʩʝʪʴ 

ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʩʪʦʢʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʠʬʬʫʟʥʦʛʦ ʵʨʦʟʠʦʥʥʦʛʦ ʩʤʳʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ ʩ ʧʦʣʝʡ ʚʦʜʦʩʙʦʨʘ ʚ ʩʣʝʜʩʪʚʠʝ ʚʳʧʘʜʝʥʠʷ ʘʥʦʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ.  

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʨʠʩʢʘ ʫʷʟʚʠʤʦʩʪʠ ʨʝʢ 

ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʢʘʢ ʜʠʬʬʫʟʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʩ ʚʦʜʦʩʙʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʪʘʢ ʠ ʢ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʦʪ ʪʦʯʝʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʩʪʦʢʦʚ ï 

ʦʪʩʪʦʡʥʠʢʦʚ ʩʚʠʥʦʢʦʤʧʣʝʢʩʦʚ.  

ʈʘʥʝʝ ʥʘʤʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʙʘʩʩʝʡʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʫʷʟʚʠʤʦʩʪʠ 

ʚʦʜʦʪʦʢʦʚ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʤʠ ʩʪʦʢʘʤʠ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʨʝʢ ʨʝʛʠʦʥʘ [6, 

7]. ɽʛʦ ʩʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʥʘʣʠʟʝ ʢʦʣʠʯʝʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʚʦʜʦʩʙʦʨʥʦʡ 

ʦʙʣʘʩʪʠ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʨʷʜʢʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʡ ʩʝʪʠ ʚʦʜʦʩʙʦʨʘ ʧʦ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʧʫʪʷʤ ʧʨʦʭʦʞʜʝʥʠʷ ʩʪʦʢʦʚ ʜʦ 

ʧʦʩʪʦʷʥʥʳʭ ʚʦʜʦʪʦʢʦʚ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʮʠʬʨʦʚʫʶ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ ɹʝʣʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ï SRTM ʨʘʟʨʝʰʝʥʠʝʤ 3 ʫʛʣʦʚʳʝ ʩʝʢʫʥʜʳ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʬʣʶʚʠʘʣʴʥʦʡ ʩʝʪʠ 

ʚʦʜʦʩʙʦʨʦʚ ʠ ʦʮʝʥʢʫ ʠʭ ʧʦʨʷʜʢʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʚʳʧʦʣʥʷʣʠ ʚ ʧʨʦʛʨʘʤʤʝ ArcGIS 10.5, 

ʠʩʧʦʣʴʟʫʷ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ Hydrology ʤʦʜʫʣʷ SpatialAnalyst. ʊʦʯʢʠ ʦʪʩʪʦʡʥʠʢʦʚ 

ʩʚʠʥʦʢʦʤʧʣʝʢʩʦʚ ʙʳʣʠ ʢʦʥʚʝʨʪʠʨʦʚʘʥʳ ʚ ʨʘʩʪʨʦʚʳʝ ʷʯʝʡʢʠ ʩ ʚʳʩʦʢʠʤ ʚʝʩʦʚʳʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ ʘʢʢʫʤʫʣʷʮʠʠ 

ʩʪʦʢʘ. 

ʆʮʝʥʢʘ ʜʠʬʬʫʟʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ʊʦʯʥʘʷ ʦʮʝʥʢʘ ʨʠʩʢʘ ʦʪ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʦʣʷ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʧʦʩʢʦʣʴʢʫ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʬʠʮʠʘʣʴʥʫʶ ʚʝʜʦʤʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʣʘʥ-ʛʨʘʬʠʢʘʭ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʧʦ 

ʭʦʟʷʡʩʪʚʘʤ ʠ ʢʦʥʢʨʝʪʥʳʤ ʨʘʙʦʯʠʤ ʫʯʘʩʪʢʘʤ.  

ʆʙʱʝʜʦʩʪʫʧʥʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʬʘʢʪʠʯʝʩʢʦʤ ʚʥʝʩʝʥʠʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠʚʝʜʝʥʘ ʚ ʨʘʟʨʝʟʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ, ʯʪʦ 

ʟʘʪʨʫʜʥʷʝʪ ʧʨʠʤʝʥʝʥʠʝ ʙʘʩʩʝʡʥʦʚʦʛʦ ʧʦʜʭʦʜʘ. ʇʦʵʪʦʤʫ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʠʩʢʠ ʜʠʬʬʫʟʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʮʝʥʠʚʘʣʠ ʧʦ ʩʪʝʧʝʥʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʘʩʩʝʡʥʘ, ʙʝʟ ʫʯʝʪʘ 

ʬʘʢʪʠʯʝʩʢʠʭ ʦʙʲʝʤʦʚ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʣʠ ʵʨʦʟʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʨʘʩʧʘʭʠʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚʦʜʦʩʙʦʨʦʚ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʦ ʤʦʜʝʣʠ ʩʨʝʜʥʝʛʦʜʦʚʳʭ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʯʚʝʥʥʳʭ ʧʦʪʝʨʴ [8].  

ʏʝʤ ʛʫʱʝ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʘʷ ʩʝʪʴ ʚʦʜʦʩʙʦʨʘ, ʪʝʤ ʙʦʣʴʰʝ ʤʝʩʪ çʧʝʨʝʭʚʘʪʘè 

ʦʧʘʩʥʳʭ ʥʘʥʦʩʦʚ, ʚʣʝʢʦʤʳʭ ʚʨʝʤʝʥʥʳʤʠ ʚʦʜʥʳʤʠ ʧʦʪʦʢʘʤʠ. ʕʨʦʟʠʦʥʥʳʝ ʟʚʝʥʴʷ 

ʧʝʨʚʳʭ ʧʦʨʷʜʢʦʚ ʘʢʢʫʤʫʣʠʨʫʶʪ ʚ ʩʝʙʝ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʧʦʩʪʫʧʘʶʱʠʭ ʥʘʥʦʩʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʘʣʘʥʩʘ ʥʘʥʦʩʦʚ ʤʘʣʳʭ ʚʦʜʦʩʙʦʨʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʘʚʢʠ 

ʥʘʥʦʩʦʚ ʚ ʩʨʝʜʥʝʤ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 5-6 ʨʘʟ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʨʷʜʢʘ ʚʦʜʦʩʙʦʨʘ [9]. ʈʝʢʠ 

ʙʘʩʩʝʡʥʦʚ ʩ ʨʘʟʚʠʪʦʡ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʡ ʩʝʪʴʶ ʤʝʥʝʝ ʫʷʟʚʠʤʳ ʢ ʧʦʩʪʫʧʣʝʥʠʶ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʠʭ ʨʫʩʣʘ. ʇʦʵʪʦʤʫ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʜʠʬʬʫʟʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ 

ʚʦʜʦʪʦʢʦʚ ʦʪ ʵʨʦʟʠʦʥʥʦʛʦ ʩʪʦʢʘ ʩ ʧʘʰʥʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʯʝʨʝʟ ʛʫʩʪʦʪʫ ʵʨʦʟʠʦʥʥʦʡ ʩʝʪʠ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʨʘʩʧʘʭʠʚʘʝʤʳʭ ʫʛʦʜʠʡ ʩ ʫʯʝʪʦʤ ʚʝʣʠʯʠʥʳ ʠʭ 

ʵʨʦʟʠʦʥʥʳʭ ʧʦʪʝʨʴ. ɼʣʷ ʵʪʦʛʦ ʥʘʤʠ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʫʣʫ: 

ɹɼ = Lʦʙʩ/S*W, ʛʜʝ (1) 

ɹɼ ï ʙʘʣʣ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʘʩʩʝʡʥʘ ʢ ʜʠʬʬʫʟʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʠʤʠ 

ʫʜʦʙʨʝʥʠʷʤʠ;  

Lʦʙʩ ï ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʡ ʩʝʪʠ ʙʘʩʩʝʡʥʘ, ʢʤ; 

S  ï ʧʣʦʱʘʜʴ ʧʘʰʥʠ ʥʘ ʚʦʜʦʩʙʦʨʝ, ʢʤ
2
;  

W ï ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʯʚʝʥʥʳʭ ʧʦʪʝʨʴ ʩ 1 ʛʘ ʧʘʰʥʠ 

ʥʘ ʜʘʥʥʦʤ ʚʦʜʦʩʙʦʨʝ, ʪ/ʛʘ ʚ ʛʦʜ. 
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ʆʮʝʥʢʘ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʪʦʯʝʯʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ.  

ɼʣʷ ʦʮʝʥʢʠ ʨʠʩʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʨʝʢ ʠ ʚʦʜʦʝʤʦʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 

ʟʘʣʧʦʚʦʛʦ ʩʙʨʦʩʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʩʪʦʢʦʚ ʩ ʦʪʩʪʦʡʥʠʢʦʚ ʘʥʘʣʠʟʠʨʦʚʘʣʠ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʨʦʟʠʦʥʥʦʡ ʩʝʪʠ ʠ ʧʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʤʦʜʝʣʠ ʘʢʢʫʤʫʣʷʮʠʠ ʧʦʩʪʨʦʝʥʳ ʧʫʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʩʪʦʢʦʚ ʜʦ 

ʧʦʩʪʦʷʥʥʳʭ ʚʦʜʦʪʦʢʦʚ (ʨʠʩ. 2).  

ɺ ʠʪʦʛʝ ʧʦʣʫʯʠʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ, 

ʢʘʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʢʠ ʤʦʞʝʪ ʚʟʷʪʴ ʩʪʦʢ ʦʪ ʦʪʩʪʦʡʥʠʢʘ 

ʩʚʠʥʦʢʦʤʧʣʝʢʩʘ ʠ ʚ ʢʘʢʦʡ ʚʦʜʥʳʡ ʦʙʲʝʢʪ ʦʥ ʚ ʠʪʦʛʝ ʧʦʧʘʜʝʪ.  

ʇʦ ʧʫʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʩʪʦʢʦʚ ʠʭ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʙʫʜʝʪ ʧʝʨʝʭʚʘʯʝʥʘ ʦʚʨʘʞʥʦ-

ʙʘʣʦʯʥʦʡ ʩʝʪʴʶ. ʊʘʢ, ʝʩʣʠ ʢ ʨʫʩʣʫ ʧʦʩʪʦʷʥʥʦʛʦ ʚʦʜʦʪʦʢʘ ʧʨʠʤʳʢʘʶʪ ʦʙʣʘʩʪʠ ʩʪʦʢʘ 

ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ (ʥʘʧʨʠʤʝʨ, ʠʩʪʦʯʥʠʢ ʩʙʨʦʩʘ ʥʘʭʦʜʠʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ 

ʧʨʠʤʳʢʘʶʱʝʛʦ ʢ ʧʦʡʤʝ ʩʢʣʦʥʘ), ʪʦ ʜʣʷ ʪʘʢʦʡ ʨʝʢʠ ʨʠʩʢ ʟʘʛʨʷʟʥʝʥʠʷ ʙʦʣʴʰʝ, ʥʝʞʝʣʠ ʚ 

ʩʣʫʯʘʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʩʫʭʠʭ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʚʝʨʭʦʚʴʷʭ 

 
ʈʠʩʫʥʦʢ 2 ï ʄʦʜʝʣʴ ʘʢʢʫʤʫʣʷʮʠʠ ʩʪʦʢʘ ʦʪ ʦʪʩʪʦʡʥʠʢʦʚ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 

 

 ʇʨʠʥʮʠʧ ʨʘʩʯʝʪʘ ʨʠʩʢʘ ʜʣʷ ʪʦʯʝʯʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʫʯʠʪʳʚʘʝʪ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 

ʵʣʝʤʝʥʪʦʚ ʵʨʦʟʠʦʥʥʦʡ ʩʝʪʠ, ʢʦʪʦʨʳʝ ʣʝʞʘʪ ʥʘ ʧʫʪʠ çʦʧʘʩʥʦʛʦè ʩʪʦʢʘ: 

ɹʕ = Dʦʙʩ/Dʦʙ*ɦ100, ʛʜʝ (2) 

ɹʕ ï ʙʘʣʣ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʘʩʩʝʡʥʘ ʢ ʵʢʩʪʨʝʤʘʣʴʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʦʪ ʦʪʩʪʦʡʥʠʢʦʚ 

ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ;  

Dʦʙʩ ï ʜʣʠʥʘ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʡ ʩʝʪʠ, ʧʦ ʢʦʪʦʨʦʡ ʧʨʦʭʦʜʠʪ ʚʨʝʤʝʥʥʳʡ ʩʪʦʢ ʩ 

ʦʪʩʪʦʡʥʠʢʦʚ; 

Dʦʙ ɦï ʩʫʤʤʘʨʥʘʷ ʜʣʠʥʘ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʡ ʠ ʜʦʣʠʥʥʦ-ʨʝʯʥʦʡ ʩʝʪʠ, ʧʦ ʢʦʪʦʨʦʡ 

ʧʨʦʠʩʭʦʜʠʪ ʩʪʦʢ ʩ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ʢ ʜʠʬʬʫʟʥʦʤʫ ʠ ʪʦʯʝʯʥʦʤʫ 

ʟʘʛʨʷʟʥʝʥʠʶ ʦʪ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʩʪʦʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 3 ʠ ʚ ʪʘʙʣ. 1. 
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ʈʠʩʫʥʦʢ 3 ï ɹʘʣʣ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʘʩʩʝʡʥʦʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʢ ʜʠʬʬʫʟʥʦʤʫ 

ʟʘʛʨʷʟʥʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʨʦʟʠʦʥʥʦʛʦ ʩʤʳʚʘ (A) ʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʟʘʣʧʦʚʦʛʦ ʩʙʨʦʩʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʩʪʦʢʦʚ ʦʪ ʩʚʠʥʦʢʦʤʧʣʝʢʩʦʚ (ɹ). 

 

ʊʘʙʣʠʮʘ 1. ɹʘʣʣʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʙʘʩʩʝʡʥʦʚ ʨʝʢ 

ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʅʘʟʚʘʥʠʝ 
ʇʣʦʱʘʜʴ, 

ʢʤ
2
 

ʈʘʩʧʘʭʘʥʥʦʩʪʴ, 

% 

W, ʪ/ʛʘ ʚ 

ʛʦʜ 
ɹʜ 

ʉʚʠʥʦʢʦʤʧʣʝʢʩ

ʳ, ʰʪ 
ɹʪ 

ʆʩʢʦʣ 1923 41.9 3.7 2.99 0 
ʥʝ 

ʧʦʜʚʝʨʞʝʥ 

ʊʠʭʘʷ ʉʦʩʥʘ 1569 54.1 4.6 1.94 18 41.8 

ɺʦʨʩʢʣʘ 1485 59.3 2.0 1.02 21 24.2 

ɸʡʜʘʨ 1440 62.3 4.1 0.41 0 
ʥʝ 

ʧʦʜʚʝʨʞʝʥ 

ɺʘʣʫʡ 1345 49.6 3.7 2.19 15 28.6 

ʅʝʞʝʛʦʣʴ 1108 61.7 2.4 1.88 19 30.4 

ʏʝʨʥʘʷ 

ʂʘʣʠʪʚʘ 
1103 59.9 4.5 0.39 1 49.4 

ʉʝʚʝʨʩʢʠʡ 

ɼʦʥʝʮ 
1087 43.5 3.7 2.76 13 30.9 

ʋʩʝʨʜʝʮ 996 53.0 4.1 2.02 1 24.0 

ʇʝʥʘ 958 63.5 2.0 1.87 15 22.1 

 

ʅʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʟʘʛʨʷʟʥʝʥʠʶ ʩʚʠʥʦʚʦʜʯʝʩʢʠʤʠ ʩʪʦʢʘʤʠ ʚ ʩʣʫʯʘʝ 

ʟʘʣʧʦʚʦʛʦ ʩʙʨʦʩʘ ʙʘʩʩʝʡʥʳ ʂʦʨʦʯʠ, ɼʦʥʝʮʢʦʡ ʉʝʡʤʠʮʳ, ʍʘʣʘʥʠ, ɺʦʨʩʢʣʠʮʳ ʠ ʜʨ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʩʚʠʥʦʢʦʤʧʣʝʢʩʦʚ ʥʘ 

ʚʦʜʦʩʙʦʨʝ ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ ʨʠʩʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʨʝʯʥʦʡ ʩʝʪʠ. ʅʘʧʨʠʤʝʨ, ʩʦʧʦʩʪʘʚʠʤʳʝ 

ʧʦ ʧʣʦʱʘʜʠ ʙʘʩʩʝʡʥʳ ʊʠʭʦʡ ʉʦʩʥʳ ʠ ɺʦʨʩʢʣʳ ʥʘʩʯʠʪʳʚʘʶʪ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʚʠʥʦʢʦʤʧʣʝʢʩʦʚ (18 ʠ 21 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʨʠ ʵʪʦʤ ʙʘʣʣ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʩʙʨʦʩʫ ʩʪʦʯʥʳʭ ʚʦʜ ʫ ʊʠʭʦʡ ʩʦʩʥʳ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʚʳʰʝ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʜʣʷ 

ʊʠʭʦʡ ʉʦʩʥʳ ʦʪʩʪʦʡʥʠʢʠ ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʚʝʨʭʦʚʴʷʭ ʙʘʣʦʢ, ʯʘʩʪʦ ʨʘʟʚʝʪʚʣʝʥʥʳʭ, ʥʘ 

ʜʦʩʪʘʪʦʯʥʦʤ ʫʜʘʣʝʥʠʠ ʧʦʩʪʦʷʥʥʳʭ ʚʦʜʦʪʦʢʦʚ. ʉʪʦʢ ʚ ʩʣʫʯʘʝ ʟʘʣʧʦʚʦʛʦ ʩʙʨʦʩʘ ʙʦʣʴʰʝʡ 

ʯʘʩʪʴʶ ʙʫʜʝʪ ʧʝʨʝʭʚʘʯʝʥ ʚ ʩʫʭʦʜʦʣʘʭ. ɺ ʙʘʩʩʝʡʥʝ ɺʦʨʩʢʣʳ ʧʨʠ ʘʥʘʣʦʛʠʯʥʦʡ ʩʠʪʫʘʮʠʠ 

ʩʪʦʢʠ ʩ ʦʪʩʪʦʡʥʠʢʦʚ ʧʨʦʡʜʫʪ ʢʦʨʦʪʢʠʝ ʨʘʩʩʪʦʷʥʠʷ ʧʦ ʙʘʣʦʯʥʦʡ ʯʝʪʠ ʠ ʜʦʩʪʠʛʘʶʪ ʨʫʩʣʘ 

ʨʝʢʠ ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ.  
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ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚ ʙʘʩʩʝʡʥʘʭ ʩʚʠʥʦʢʦʤʧʣʝʢʩʦʚ ʚʩʝ ʨʘʚʥʦ ʦʩʪʘʝʪʩʷ ʨʠʩʢ 

ʜʠʬʬʫʟʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʨʝʢ ʩʚʠʥʦʚʦʜʯʝʩʢʠʤʠ ʩʪʦʢʘʤʠ ʩ ʧʦʣʝʡ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʪʘʢʦʤʫ ʚʠʜʫ ʟʘʛʨʷʟʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʨʘʩʧʘʭʘʥʥʦʩʪʴʶ, ʵʨʦʟʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʠ ʛʫʩʪʦʪʦʡ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʡ ʩʝʪʠ. 

ʅʘʠʙʦʣʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʜʘʥʥʦʤʫ ʚʠʜʫ ʟʘʛʨʷʟʥʝʥʠʷ ʦʙʣʘʜʘʝʪ ʙʘʩʩʝʡʥ ʉʝʚʝʨʩʢʦʛʦ 

ɼʦʥʮʘ, ʥʘʠʤʝʥʴʰʝʡ ï ʙʘʩʩʝʡʥ ɺʦʨʩʢʣʳ, ʚʝʨʭʥʠʝ ʧʨʠʪʦʢʠ ʆʩʢʦʣʘ ʠ ʙʘʩʩʝʡʥʳ ʥʘ ʶʛʦ-

ʚʦʩʪʦʢʝ ʦʙʣʘʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʦʮʝʥʢʘ ʨʠʩʢʘ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʨʝʯʥʫʶ ʩʝʪʴ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʩʪʦʢʦʚ ʩ ʫʯʝʪʦʤ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʧʦʨʷʜʢʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʡ ʩʝʪʠ. ɹʳʣ 

ʨʘʩʩʯʠʪʘʥ ʙʘʣʣ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʘʩʩʝʡʥʦʚʳʭ ʩʠʩʪʝʤ ʧʨʠ ʜʚʫʭ ʩʮʝʥʘʨʠʷʭ ʟʘʛʨʷʟʥʝʥʠʷ: ʧʨʠ 

ʜʠʬʬʫʟʥʦʤ ʟʘʛʨʷʟʥʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʨʦʟʠʦʥʥʦʛʦ ʩʤʳʚʘ ʩ 

ʧʘʰʥʠ, ʘ ʪʘʢʞʝ ʚ ʩʣʫʯʘʝ ʟʘʣʧʦʚʦʛʦ ʩʙʨʦʩʘ ʦʪʩʪʦʡʥʠʢʦʚ ʧʨʠ ʩʚʠʥʦʢʦʤʧʣʝʢʩʘʭ.  

 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʨʘʤʢʘʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ˉFZWG-2023-0011. 
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ʈʘʟʚʠʪʠʠʝ ʢʦʩʤʦʥʘʚʪʠʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ, ʢʦʩʤʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʟʚʦʣʠʣʠ ʨʘʩʰʠʨʠʪʴ ʥʘʰʠ ʟʘʥʘʥʠʷ ʦʙ ʝʝ 

ʫʩʪʨʦʡʩʪʚʝ, ʧʦ-ʥʦʚʦʤʫ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʠʤʝʶʱʠʝ ʜʘʥʥʚʝ ʦ ʩʪʨʫʢʪʫʨʘʭ ʣʠʪʦʩʬʝʨʳ, ʠʭ 

ʚʳʨʘʞʝʥʠʠ ʚ ʤʦʨʬʦʣʦʛʠʠ ɿʝʤʣʠ, ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʠ ʩʪʨʫʢʪʫʨ ʠ ʬʦʨʤ 

ʨʝʣʴʝʬʘ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʳʷʚʣʝʥʠʶ ʥʦʚʳʭ ʢʦʣʴʮʝʚʳʭ ʩʪʨʫʢʪʫʨ-ʢʦʤʦʛʝʥʥʳʭ. 

ʂ ʜʦʩʪʦʚʝʨʥʳʤ ʢʦʩʤʦʛʝʥʥʳʤ ʩʪʨʫʢʪʫʨʘʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ ʦʪʥʦʩʷʪʩʷ 

ʙʦʣʝʝ 40 ʤʝʪʝʦʨʠʪʥʳʭ ʢʨʘʪʝʨʦʚ (ʘʩʪʨʦʙʣʝʤ). ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʢʟʦʛʝʥʥʳʭ 

ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʢʦʩʤʦʛʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʎʝʥʪʨʘʣʴʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʪʝʨʘ ʐʫʥʘʢ. 

ɽʱʝ 1976 ʛ. ɹ.ʉ. ɿʝʡʣʠʢ ʦʧʫʙʣʠʢʦʚʘʣ ʩʪʘʪʴʶ, ʚ ʢʦʪʦʨʦʡ ʚʳʩʢʘʟʘʣ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, 

ʯʪʦ ʐʫʥʘʢ ʤʦʞʝʪ ʙʳʪʴ ʤʝʪʝʦʨʠʪʥʳʤ ʢʨʘʪʝʨʦʤ. ɼʘʥʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʙʳʣʦ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʙʫʢʚʘʣʴʥʦ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ,  ʢʦʛʜʘ  ʢʦʣʣʝʢʪʠʚʦʤ  ʠʟʚʝʩʪʥʳʭ ʫʯʝʥʳʭ 

(ʄʘʩʘʡʪʠʩ ɺ.ʃ., ʉʝʣʠʚʘʥʦʚʩʢʘʷ ʊ.ɺ., ɼʘʞʠʙʘ ɸ.ʀ., ʌʝʣʴʜʤʘʥ ɺ.ʀ., ʍʨʷʥʠʥʘ ʃ.ʇ.) ʙʳʣʦ 

ʫʪʦʯʥʝʥʦ  ʛʝʦʣʦʛʠʯʝʩʢʦʝ  ʩʪʨʦʝʥʠʝ  ʩʪʨʫʢʪʫʨʳ ʐʫʥʘʢ ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʧʝʪʨʦʛʨʘʬʦ-

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ  ʧʨʠʟʥʘʢʠ  ʤʝʪʝʦʨʠʪʥʦʛʦ  ʫʜʘʨʘ [1].  

ʆʙʨʘʟʦʚʘʥʠʝ ʢʦʩʤʦʛʝʥʥʳʭ ʢʦʣʴʮʝʚʳʭ ʩʪʨʫʢʪʫʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩ ʧʦʟʠʮʠʡ 

ʫʜʘʨʥʦ-ʚʟʨʳʚʥʦʡ ʪʝʢʪʦʥʠʢʠ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ɹ.ʉ. ɿʝʡʣʠʢʦʤ [2]. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ɹ.ʉ. ɿʝʡʣʠʢ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʢʦʩʤʦʩʥʠʤʢʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ 

ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ,  ʩʦʟʜʘʥʠʷ  ʤʦʜʝʣʝʡ  ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ, ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ, 

ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ, ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠ,̫  ʠʟʫʯʝʥʠʷ  ʢʦʩʤʦʛʝʥʥʳʭ ʢʦʣʴʮʝʚʳʭ ʩʪʨʫʢʪʫʨ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʩʦʩʪʘʚʠʣ çʂʘʨʪʫ ʢʦʣʴʮʝʚʳʭ ʩʪʨʫʢʪʫʨè ʥʘʰʝʡ 

ʧʣʘʥʝʪʳ  

ʂʦʣʴʮʝʚʘʷ   ʢʦʩʤʦʛʝʥʥʘʷ   ʤʦʨʬʦʩʪʨʫʢʪʫʨʘ ʐʫʥʘʢ ʨʘʩʧʦʣʦʞʝʥʘ ʚ 40 ʢʤ ʢ ʟʘʧʘʜʫ 

ʦʪ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʪʘʥʮʠʠ ʄʦʠʥʪʳ ʚ ʤʝʞʜʫʨʝʯʴʝ ɹʘʷʫʣʳʩʘʡ ʠ ɸʣʪʳʚʘʡʪ. ɺ ʧʣʘʥʝ 

ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʠʟʢʦʛʦʨʥʦʝ ʢʦʣʴʮʦ, ʦʢʨʫʞʝʥʥʦʝ ʨʘʚʥʠʥʦʡ.  ɺ ʩʪʨʫʢʪʫʨʝ ʚʳʜʝʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʨʝʢʨʘʩʥʦ ʜʝʰʠʬʨʠʨʫʶʪʩʷ ʥʘ 

ʢʦʩʤʦʩʥʠʤʢʘʭ: ʢʦʣʴʮʝʚʦʡ ʚʘʣ ʠ ʜʥʦ ʢʨʘʪʝʨʘ. ʂʦʣʴʮʝʚʦʡ ʚʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʠʟʢʦʛʦʨʴʝ ʩ ʚʳʩʦʪʦʡ ʥʘʜ ʜʥʦʤ ʢʨʘʪʝʨʘ 600 ʤ. ɼʠʘʤʝʪʨ ʢʨʘʪʝʨʘ ʧʦ ʚʘʣʫ - ʦʢʦʣʦ 3 ʢʤ, ʘ 

ʚʥʫʪʨʝʥʥʡr - 2 ʢʤ.  ʉʪʨʦʝʥʠʝ ʮʦʢʦʣʴʥʦʛʦ ʚʘʣʘ ʘʩʠʤʤʝʪʨʠʯʥʦʝ: ʚʥʫʪʨʝʥʥʠʝ ʩʢʣʦʥʳ 

ʢʨʫʪʳʝ (30-70
0
), ʚʥʝʰʥʠʝ ʧʦʣʦʛʠʝ-ʜʦ 15

0
. ɼʥʦ ʢʨʘʪʝʨʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʚʥʠʥʫ. 

ɺʥʝʰʥʠʡ ʩʢʣʦʥ ʧʦʩʪʦʧʝʥʥʦ ʧʝʨʝʭʦʜʠʪ ʚ ʦʢʨʫʞʘʶʱʫʶ ʝʛʦ ʜʝʥʫʜʘʮʠʦʥʥʫʶ ʨʘʚʥʠʥʫ.  

ɼʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʢʨʘʪʝʨʘ ʯʝʪʢʦ ʚʳʨʘʘʞʝʥʳ ʚ ʨʝʣʴʝʬʝ.  

ʅʠʟʢʦʛʦʨʴʝ ʠʣʠ ʮʦʢʦʣʴʥʳʡ ʚʘʣ, ʢʨʘʪʝʨʘ ʐʫʥʘʢ ʦʙʨʘʟʦʚʘʥ ʚ ʵʬʬʫʟʠʚʘʭ ʜʝʚʦʥʘ 

ʂʘʟʘʭʩʢʦʛʦ ʱʠʪʘ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʘ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʧʘʜʝʥʠʝʤ ʤʝʪʝʦʨʠʪʘ: ʘʣʣʦʛʝʥʥʘʷ ʠ ʘʫʪʠʛʝʥʥʘʷ ʙʨʝʢʯʠ.̫ ʆʥʠ ʚʩʢʨʳʪʳ ʥʘ ʜʥʝ ʢʨʘʪʝʨʘ 

ʩʢʚʘʞʠʥʘʤʠ. 

ʆʩʥʦʚʳʥʳʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʢʨʘʪʝʨʘ ʷʚʣʷʶʪʩʷ ʢʦʣʴʮʝʚʳʝ 

ʨʘʟʣʦʤʳ ʠ ʛʨʘʙʝʥʳ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʣʴʝʬʝ ʯʝʪʢʦ ʬʠʢʩʠʨʫʶʪʩʷ ʩʠʩʪʝʤʦʡ 

ʨʠʩʫʥʢʘ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ. 

ɺʪʦʨʳʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʦʤ ʢʦʩʤʦʛʝʥʥʦʡ ʩʠʩʪʝʤʳ ʐʫʥʘʢ ʷʚʣʷʝʪʩʷ, ʢʘʢ 

ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʜʥʦ ʢʨʘʪʝʨʘ. ʆʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʢʢʫʤʫʣʷʪʠʚʥʫʶ ʨʘʚʥʠʥʫ, 

ʩʣʘʙʦ ʥʘʢʣʦʥʝʥʥʫʶ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ, ʩʣʦʞʝʥʥʫʶ ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ ʠ ʩʫʧʝʩʷʤʠ 

ʤʦʱʥʦʩʪʴʶ ʜʦ 5 ʤ. ʏʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʝʨʝʢʨʳʚʘʶʪ ʛʣʠʥʳ ʥʝʦʛʝʥʘ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʘʜʢʠ ʧʘʣʝʦʟʝʨʘ ʐʫʥʘʢ.  

ʄʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʝ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʣʝʤʝʥʪʦʚ 

ʢʦʩʤʦʛʝʥʥʦʛʦ ʨʝʣʴʝʬʘ, ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʢʨʘʪʝʨʘ ʐʫʥʘʢ, ʝʛʦ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʦʧʨʝʜʝʣʠʣʠ ʫʥʠʢʘʣʴʥʦʩʪʴ ʧʣʘʥʦʚʦʡ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʧʨʦʮʝʩʩʦʚ ʵʢʟʦʤʦʨʬʦʛʝʥʝʟʘ. 



99 

 

ɺ ʢʦʩʤʦʛʝʥʥʳʭ ʬʦʨʤʘʭ ʨʝʣʴʝʬʘ ʢʨʘʪʝʨʦʚ ʩʣʝʜʫʝʪ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚʳʜʝʣʷʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʠ ʚʨʝʤʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠʭ ʠʟʤʝʥʝʥʠʷ. ɺʨʝʤʝʥʥʦʡ ʬʘʢʪʦʨ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʫʩʣʦʞʥʝʥʠʷ ʢʦʩʤʦʛʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʘ ʪʘʢʞʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʥʘ ʠʟʤʝʥʝʥʠʷ. ʋʩʣʦʚʥʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʩʣʝʜʫʶʱʫʶ ʚʨʝʤʝʥʥʫʶ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʝʣʴʝʬʘ ʢʨʘʪʝʨʘ: 

ʚʳʚʝʪʨʠʚʘʥʠʝ Ÿ ʛʨʘʚʠʪʘʮʠʦʥʥʦ-ʩʢʣʦʥʦʚʳʝ ʧʨʦʮʝʩʩʳ Ÿ ʧʣʦʩʢʦʩʪʥʦʡ ʩʤʳʚ Ÿʣʠʥʝʡʥʘʷ 

ʵʨʦʟʠʷŸ ʢʦʤʧʣʝʢʩʥʘʷ ʘʢʢʫʤʫʣʷʮʠʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʵʢʟʦʛʝʥʥʳʭ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʧʨʦʮʝʩʩʳ ʵʢʟʦʛʝʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʢʦʩʤʦʛʝʥʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ. 

ʂ ʦʩʥʦʚʥʳʤ ʵʢʟʦʛʝʥʥʳʤ ʬʘʢʪʦʨʘʤ, ʧʨʝʦʙʨʘʟʫʶʱʠʤ, ʫʩʣʦʞʥʷʶʱʠʤ ʩʪʨʫʢʪʫʨʫ 

ʧʨʦʮʝʩʩʦʚ ʵʢʟʦʤʦʨʬʦʛʝʥʝʟʘ, ʦʪʥʦʩʷʪʩʷ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʩʪʦʢʘ ʣʠʚʥʝʚʦ-ʜʦʞʜʝʚʳʭ ʦʩʘʜʢʦʚ ʜʣʷ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ, 

ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʢʦʣʴʮʝʚʦʡ ʮʦʢʦʣʴʥʳʡ ʚʘʣ ʢʨʘʪʝʨʘ, ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 0,20 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʦʢʘ, ʘ ʜʣʷ ʨʳʭʣʳʭ ʧʦʨʦʜ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʦʢʘ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 0,04 ʜʦ 0,30  

ʋʢʘʟʘʥʥʫʶ ʚʳʰʝ ʚʨʝʤʝʥʥʫʶ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʝʣʴʝʬʘ ʢʨʘʪʝʨʘ 

ʨʘʩʩʤʦʪʨʠʤ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʢʨʘʪʝʨʥʦʡ ʩʠʩʪʝʤʳ ʐʫʥʘʢ ï ʢʦʣʴʮʝʚʦʛʦ ʚʘʣʘ, 

ʩʢʣʦʥʦʚ ʠ ʜʥʘ ʢʨʘʪʝʨʘ. ʇʨʦʮʝʩʩʳ ʵʢʟʦʤʦʨʬʦʛʝʥʝʟʘ ʢʨʘʪʝʨʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʝʜʠʥʫʶ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ 

 
ʈʠʩʫʥʦʢ. ʂʨʘʪʝʨ ʐʫʥʘʢ 

ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʢʨʘʪʝʨʥʦʡ ʩʠʩʪʝʤʳ: ʨʘʩʯʣʝʥʝʥʥʳʡ ʮʦʢʦʣʴʥʳʡ ʚʘʣ ʠ ʩʢʣʦʥʳ 

ʢʨʘʪʝʨʘ, ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʘʷ ʨʘʚʥʠʥʘ ʜʥʘ ʢʨʘʪʝʨʘ 

 

 

ɺ ʫʩʣʦʚʠʷʭ ʘʨʠʜʥʦʛʦ ʢʣʠʤʘʪʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʢʦʛʦ ʤʝʣʢʦʩʦʧʦʯʥʠʢʘ 

ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʬʠʟʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ. ʆʜʥʘʢʦ ʚ ʧʨʝʜʝʣʘʭ 

ʢʨʘʪʝʨʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʦʙʣʘʜʘʶʪ ʧʨʦʮʝʩʩʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚʦʜʥʳʭ 

ʧʦʪʦʢʦʚ. ʀʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʪʳ ʪʘʢʞʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦ-ʩʢʣʦʥʦʚʳʝ ʧʨʦʮʝʩʩʳ: ʦʙʚʘʣʳ, 

ʢʘʤʥʝʧʘʜʳ, ʦʩʳʧʠ. ʆʥʠ ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʧʨʝʜʝʣʘʭ ʚʥʫʪʨʝʥʥʝʛʦ ʩʢʣʦʥʘ ʢʦʣʴʮʝʚʦʛʦ ʚʘʣʘ ʠ 

ʩʢʣʦʥʘ ʢʨʘʪʝʨʘ, ʦʙʨʘʟʫʷ ʫ ʧʦʜʥʦʞʴʷ ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ. 
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ɼʝʷʪʝʣʴʥʦʩʪʴ ʚʦʜʥʳʭ ʧʦʪʦʢʦʚ ʦʪʥʦʩʠʪʩʷ ʢ ʦʩʥʦʚʥʳʤ ʧʨʦʮʝʩʩʘʤ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʨʘʪʝʨʘ. ɺʦʜʥʳʝ ʧʦʪʦʢʠ ʦʙʨʘʟʫʶʪ ʬʣʶʚʠʘʣʴʥʫʶ ʩʠʩʪʝʤʫ, ʩʦʩʪʦʷʱʫʶ 

ʠʟ ʦʩʥʦʚʥʦʡ ʨʝʢʠ (ʚʪʦʨʦʡ ʧʦʨʷʜʦʢ) ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʠʪʦʢʦʚ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ V-ʦʙʨʘʟʥʳʝ ʜʦʣʠʥʳ ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ, 

ʨʘʩʯʣʝʥʷʶʱʠʝ ʩʢʣʦʥʳ ʢʦʣʴʮʝʚʦʛʦ ʚʘʣʘ ʥʘ ʦʪʜʝʣʴʥʳʝ ʛʨʷʜʳ, ʛʨʠʚʳ. ʅʘ ʚʥʫʪʨʝʥʥʳʭ 

ʩʢʣʦʥʘʭ ʢʨʘʪʝʨʘ ʥʘʙʣʶʜʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʧʦʣʟʥʠ. 

ʋ ʧʦʜʥʦʞʴʷ ʩʢʣʦʥʦʚ ʢʨʘʪʝʨʘ ʨʘʟʚʠʪʳ ʧʨʦʮʝʩʩʳ ʢʦʤʧʣʝʢʩʥʦʡ ʘʢʢʫʤʫʣʷʮʠʠ: 

ʢʦʥʫʩʳ ʚʳʥʦʩʘ, ʦʙʚʘʣʳ, ʦʩʳʧʠ. ʆʩʥʦʚʥʦʡ ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʬʦʨʤʦʡ ʨʝʣʴʝʬʘ ʷʚʣʷʝʪʩʷ 

ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʘʷ ʨʘʚʥʠʥʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʜʥʦ ʢʨʘʪʝʨʘ. ʇʦʚʝʨʭʥʦʩʪʴ ʝʝ 

ʨʘʩʯʣʝʥʝʥʘ ʨʝʯʥʦʡ ʩʠʩʪʝʤʦʡ. ʈʫʩʣʦ ʨʝʢʠ ʧʨʠʫʨʦʯʝʥʦ ʢ ʪʝʢʪʦʥʠʯʝʩʢʦʤʫ ʨʘʟʣʦʤʫ, 

ʧʝʨʝʩʝʢʘʶʱʠʡ ʢʨʘʪʝʨ ʫ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʦʜʥʦʞʴʷ ʢʦʣʴʮʝʚʦʛʦ ʚʘʣʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʣʝʚʳʭ ʧʨʠʪʦʢʦʚ, ʠʩʪʦʢʘʤʠ ʧʨʘʚʳʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʠʪʦʢʦʚ ʷʚʣʷʶʪʩʷ ʨʦʜʥʠʢʠ ʫ 

ʧʦʜʥʦʞʴʷ ʩʢʣʦʥʘ ʢʨʘʪʝʨʘ. ʈʝʢʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʢʨʘʪʝʨʘ ʚ ʧʨʝʜʝʣʘʭ 

ʢʦʣʴʮʝʚʦʛʦ ʚʘʣʘ ʦʙʨʘʟʫʝʪ ʘʥʪʝʮʝʜʝʥʪʥʫʶ ʜʦʣʠʥʫ. 

ʂʦʩʤʦʛʝʥʥʳʝ ʢʦʣʴʮʝʚʳʝ ʩʪʨʫʢʪʫʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʚ 

ʂʘʟʘʭʩʪʘʥʝ [3] 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʦʚ ʵʢʟʦʤʦʨʬʦʛʝʥʝʟʘ 

ʚ ʢʦʩʤʦʛʝʥʥʳʭ ʢʦʣʴʮʝʚʳʭ ʩʪʨʫʢʪʫʨʘʭ, ʢʘʢ ʠ ʚ ʧʨʠʨʦʜʥʳʭ ʛʦʨʥʳʭ ʩʠʩʪʝʤʘʭ, 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʢʦʥʫ ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʠ. ʅʝʦʙʭʦʜʠʤ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ 

ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʮʝʩʩʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʩʤʦʛʝʥʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʚʣʠʷʥʠʷ. 
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(ʄɻʋ ʠʤ. ʅ. ʇ. ʆʛʘʨʸʚʘ, ʛ. ʉʘʨʘʥʩʢ, ʈʦʩʩʠʷ) 

 

ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʉʐɸ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ ʠʜʝʝʡ. ʉʘʤʦ 

ʧʦʥʷʪʠʝ çʠʥʥʦʚʘʮʠʠè ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʪʜʝʣʠʤʦ ʦʪ ʮʝʣʦʡ ʩʠʩʪʝʤʳ ʵʢʦʥʦʤʠʢʠ ʜʘʥʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ. ɼʝʡʩʪʚʫʶʱʘʷ ʩʪʨʘʪʝʛʠʷ ʥʘʨʘʱʠʚʘʥʠʷ ʠʥʥʦʚʘʮʠʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʦʙʷʟʘʪʝʣʴʥʦʝ ʚʦʚʣʝʯʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʨʘʟʥʳʝ ʫʨʦʚʥʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɼʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʥʠʝ ʠʪʦʛʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʥʦ ʝʱʝ ʠ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʠʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʠ. 

ʇʦʣʦʞʠʪʝʣʴʥʦ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʉʐɸ ʚʣʠʷʝʪ ʩʚʦʝʦʙʨʘʟʥʳʡ çʩʠʤʙʠʦʟè 

ʥʘʫʢʠ,  ʙʠʟʥʝʩʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ. ʈʘʟʣʠʯʥʳʝ ʥʘʫʯʥʳʝ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ 

ʧʨʦʷʚʣʷʶʪʩʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʧʦʜʜʝʨʞʢʝ ʚʩʝʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʛʦʩʫʜʘʨʩʪʚʘ. ʅʘ ʠʭ ʙʘʟʝ ʩʦʟʜʘʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʠʟʥʝʩ 

ʢʦʤʧʘʥʠʠ ʜʝʡʩʪʚʫʶʪ ʥʝ ʠʟʦʣʠʨʦʚʘʥʥʦ ʦʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ 
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ʩʦʦʙʱʘ ʩ ʥʠʤʠ, ʥʘʧʨʷʤʫʶ ʚʣʠʷʷ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʘʢʪʫʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʮʝʣʦʤ (ʧʦʜʛʦʪʦʚʢʘ ʥʝʦʙʭʦʜʠʤʳʭ ʢʘʜʨʦʚ). ɻʦʩʫʜʘʨʩʪʚʫ ʚ 

ʵʪʦʡ ʩʭʝʤʝ ʦʪʚʦʜʠʪʩʷ ʨʦʣʴ ʥʝʢʦʝʛʦ ʢʦʥʪʨʦʣʝʨʘ, ʘ ʪʘʢʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʝʥʯʫʨʥʦʛʦ 

ʠʥʚʝʩʪʦʨʘ. ʆʙʱʠʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʦʪ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʨʝʭ ʩʪʦʨʦʥ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʥʝ ʧʨʝʢʨʘʱʘʶʱʝʛʦʩʷ ʧʨʦʮʝʩʩʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʦʷʚʣʝʥʠʶ ʚʩʝ ʥʦʚʳʭ ʠ ʥʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ɺʩʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʩʫʱʝʩʪʚʫʶʱʘʷ ʚ ʉʐɸ, ʚʳʛʣʷʜʠʪ ʧʦʜʦʙʥʦ ʤʦʜʝʣʠ 

ɼʅʂ ʯʝʣʦʚʝʢʘ [2]. ʉʭʝʤʘʪʠʯʝʩʢʠ ʝʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʟʘʢʨʫʯʠʚʘʶʱʝʡʩʷ 

ʪʨʦʡʥʦʡ ʩʧʠʨʘʣʠ, ʦʩʥʦʚʫ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʶʪ ʪʨʠ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮʘ ï ʥʘʫʢʘ, ʙʠʟʥʝʩ ʠ 

ʛʦʩʫʜʘʨʩʪʚʘ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʩʫʙʲʝʢʪʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʜʝʡʩʪʚʫʶʪ ʥʝ ʠʟʦʣʠʨʦʚʘʥʥʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʘ ʚ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ, ʤʝʞʜʫ ʥʠʤʠ ʠʜʝʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʝʞʝʜʥʝʚʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ. ɺ ʦʙʱʠʭ ʯʝʨʪʘʭ ʵʪʦ ʠ ʜʘʝʪ ʧʦʩʪʦʷʥʥʳʡ 

ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʜʘʥʥʘʷ ʩʭʝʤʘ ʪʨʦʡʥʦʡ ʩʧʠʨʘʣʠ ʙʳʣʘ ʜʦʨʘʙʦʪʘʥʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ 

ʟʘʢʨʫʯʠʚʘʶʱʝʡʩʷ ʩʧʠʨʘʣʠ, ʩʦʩʪʦʷʱʝʡ ʫʞʝ ʠʟ ʧʷʪʠ ʩʫʙʲʝʢʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʧʦʷʚʣʷʶʪʩʷ ʛʨʘʞʜʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ ʠ ʦʙʱʝʩʪʚʦ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ɹʠʟʥʝʩ-ʢʫʣʴʪʫʨʘ ʉʐɸ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʮʦʤ ʜʣʷ ʤʥʦʛʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʨʘʥ ʤʠʨʘ. 

ɼʝʣʦʚʦʡ ʢʣʠʤʘʪ ʚ ʵʪʦʤ ʛʦʩʫʜʘʨʩʪʚʝ ʦʪʣʠʯʘʝʪ ʧʦʩʪʦʷʥʥʘʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʘʷ 

ʛʝʥʝʨʘʮʠʷ ʥʦʚʳʭ  ʠʜʝʡ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʧʘʪʝʥʪʦʚ. ɺ ʉʐɸ 

ʩʧʣʦʰʴ ʠ ʨʷʜʦʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʘʷ ʠʥʠʮʠʘʪʠʚʘ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʘʷ 

ʟʘʱʠʪʘ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʉʦʟʜʘʥʳ ʚʩʝ ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʥʝʧʨʝʤʝʥʥʦ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʚʩʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ɿʜʝʩʴ ʙʦʣʴʰʫʶ ʨʦʣʴ 

ʠʛʨʘʝʪ ʠ ʩʘʤ ʤʝʥʪʘʣʠʪʝʪ ʥʘʩʝʣʝʥʠʷ ʜʘʥʥʦʡ ʩʪʨʘʥʳ. ɺ ʉʐɸ ʩʦʚʩʝʤ ʥʝ ʩʪʳʜʥʦ ʦʪʢʨʳʪʴ 

ʩʚʦʝ ʜʝʣʦ, ʨʘʟʦʨʠʪʴʩʷ, ʘ ʧʦʪʦʤ ʧʦʧʨʦʙʦʚʘʪʴ ʟʘʥʦʚʦ, ʪʘʢ ʢʘʢ ʵʪʦ ʥʝ ʩʢʘʞʝʪʩʷ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʜʝʣʦʚʦʡ ʨʝʧʫʪʘʮʠʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ 

ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʳʚʰʝʛʦ ʧʨʝʟʠʜʝʥʪʘ ʉʐɸ ɼʦʥʘʣʴʜʘ ʊʨʘʤʧʘ, ʢʦʪʦʨʳʡ 

ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʫʩʧʝʰʥʳʭ ʙʠʟʥʝʩʤʝʥʦʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʝʛʦ ʥʝʩʢʦʣʴʢʦ ʧʨʦʚʘʣʴʥʳʭ 

ʙʠʟʥʝʩ ʧʨʦʝʢʪʦʚ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʦʢʘʟʳʚʘʝʪ ʩʘʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ, ʢʦʪʦʨʘʷ 

ʪʦʣʴʢʦ ʧʦʦʱʨʷʝʪ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʙʠʟʥʝʩʤʝʥʦʚ. ɼʘʥʥʘʷ ʧʦʣʠʪʠʢʘ 

ʉʐɸ ʥʘʯʘʣʘ ʟʘʨʦʞʜʘʪʴʩʷ ʝʱʝ ʚ ʧʨʦʰʣʦʤ ʚʝʢʝ. 

ʇʨʠʤʝʨʥʦ ʚ 70-ʳʝ ʛʦʜʳ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ ʉʐɸ ʥʘʯʘʣʠ ʦʪʜʘʚʘʪʴ ʧʨʠʦʨʠʪʝʪ 

ʩʦʟʜʘʥʠʶ ʮʝʣʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʩʝ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʠʭ ʩʪʨʘʥʳ [3]. ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ ɸʤʝʨʠʢʠ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ 

ʪʘʢʦʛʦ ʧʨʠʥʮʠʧʘ ʠ ʩʝʛʦʜʥʷ. ʕʪʦ ʙʳʣʦ ʘʙʩʦʣʶʪʥʦ ʚʝʨʥʳʤ ʨʝʰʝʥʠʝʤ, ʢʦʪʦʨʦʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʚʩʝʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʮʝʣʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ. ʉʘʤʘ ʥʘʮʠʦʥʘʣʴʥʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʜʚʠʞʫʱʝʡ ʩʠʣʳ, ʯʪʦ ʦʙʲʷʩʥʷʝʪ ʧʦʩʪʦʷʥʥʦʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. ʀʜʝʪ 

ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʦʮʝʩʩ ʛʝʥʝʨʘʮʠʠ ʠʥʥʦʚʘʮʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʭʦʟʷʡʩʪʚʝ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʉʐɸ. ʈʝʰʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʦʟʥʠʢʣʦ ʥʝ ʩʘʤʦ ʧʦ ʩʝʙʝ, ʘ ʙʳʣʦ ʚʳʟʚʘʥʦ 

ʧʨʦʜʦʣʞʘʶʱʝʡʩʷ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʦʡ ʩ ʗʧʦʥʠʝʡ ʟʘ ʧʨʘʚʦ ʙʳʪʴ ʣʠʜʝʨʦʤ ʚ ʦʙʣʘʩʪʠ 

ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʥʘ ʧʣʘʥʝʪʘʨʥʦʤ ʫʨʦʚʥʝ. ʅʘʯʘʣʩʷ ʚʘʞʥʳʡ ʧʨʦʮʝʩʩ 

ʧʦʠʩʢʘ ʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʚʩʝʭ ʚʠʜʦʚ ʠʥʥʦʚʘʮʠʡ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʜʘʩʪ ʉʐɸ 

ʩʝʨʴʝʟʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʩʪʨʘʥʘʤʠ ʤʠʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʉʐɸ ʩʜʝʣʘʣʠ ʩʪʘʚʢʫ ʥʘ ʪʦ, ʯʪʦ ʤʘʩʰʪʘʙʥʳʡ ʧʦʠʩʢ ʠ 

ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʷ ʚʩʝʭ ʚʠʜʦʚ ʠʥʥʦʚʘʮʠʡ ʚʳʚʝʜʝʪ ʠʭ ʩʪʨʘʥʫ ʥʘ ʣʠʜʝʨʩʢʠʝ ʧʦʟʠʮʠʠ ʚʦ 

ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ. ʀ ʵʪʦ ʨʝʰʝʥʠʝ ʧʨʠʥʝʩʣʦ ʩʚʦʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 
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ɼʘʥʥʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʩʦʭʨʘʥʷʝʪ ʩʚʦʠ ʣʠʜʝʨʩʢʠʝ ʧʦʟʠʮʠʠ ʧʦ ʚʘʞʥʝʡʰʠʤ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ʂ ʩʫʙʲʝʢʪʘʤ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʉʐɸ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ 

ʫʥʠʚʝʨʩʠʪʝʪʳ, ʢʨʫʧʥʝʡʰʠʝ ʠʟ ʢʦʪʦʨʳʭ ʩʯʠʪʘʶʪʩʷ ʣʫʯʰʠʤʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʡʪʠʥʛʘʭ. ɺ ʵʪʦʪ ʩʧʠʩʦʢ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ɻʘʨʚʘʨʜʩʢʠʡ, 

ʂʘʣʠʬʦʨʥʠʡʩʢʠʡ, ʉʪʵʥʬʦʨʜʩʢʠʡ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ. ɺ ʪʘʢʠʭ 

ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʧʨʦʚʦʜʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʠ ʧʨʠʢʣʘʜʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘʭʦʜʷʪ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ. 

ɼʨʫʛʠʤ ʩʫʙʲʝʢʪʦʤ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʉʐɸ ʷʚʣʷʶʪʩʷ 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ, ʢʦʪʦʨʳʭ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ, ʥʦ ʠʭ ʟʥʘʯʝʥʠʝ ʦʯʝʥʴ ʚʝʣʠʢʦ. 17 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ ʠʤʝʶʪ ʟʘʢʨʳʪʳʡ ʭʘʨʘʢʪʝʨ ʩʚʦʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʦ ʟʘʢʦʥʫ ʜʦʣʞʥʳ ʧʝʨʝʜʘʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʭʦʟʷʡʩʪʚʫʶʱʠʤ ʩʫʙʲʝʢʪʘʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʵʪʠʭ ʨʘʟʨʘʙʦʪʦʢ. ɹʦʣʝʝ 

ʪʦʛʦ, ʚ ʉʐɸ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʙʝʨʫʪ ʥʘ ʩʝʙʷ ʦʙʷʟʘʥʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ, ʠ ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʏʘʩʪʦ ʠʤʝʥʥʦ ʪʘʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʜʝʡʩʪʚʫʶʪ ʚ ʠʥʪʝʨʝʩʘʭ ʢʨʫʧʥʳʭ ʟʘʢʘʟʯʠʢʦʚ ʠ ʟʘʥʠʤʘʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ.  

ʂʨʦʤʝ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʚʘʞʥʫʶ ʨʦʣʴ ʚʳʧʦʣʥʷʶʪ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʘʛʝʥʪʩʪʚʘ, ʪʝʭʥʦʧʘʨʢʠ, ʙʠʟʥʝʩ-

ʠʥʢʫʙʘʪʦʨʳ. ɼʘʥʥʳʝ ʩʫʙʲʝʢʪʳ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʳʧʦʣʥʷʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ 

ʨʘʟʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʧʝʨʝʜʘʶʪ ʧʦʣʫʯʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʵʢʦʥʦʤʠʢʫ ʩʪʨʘʥʳ. ʊʘʢʞʝ ʚ 

ʉʐɸ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʣʘʩʪʝʨʳ, ʢʦʪʦʨʳʤ ʘʜʤʠʥʠʩʪʨʘʮʠʷ 

ʰʪʘʪʘ ʚʳʜʝʣʷʝʪ ʩʪʘʨʪʦʚʳʡ ʢʘʧʠʪʘʣ. ɼʘʣʴʥʝʡʰʝʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘʫʯʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʘʩʪʝʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʠʣʘʤʠ ʯʘʩʪʥʳʭ ʢʦʤʧʘʥʠʡ. ʀʟʚʝʩʪʥʝʡʰʠʤ 

ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʢʣʘʩʪʝʨʦʤ ʷʚʣʷʝʪʩʷ çʉʠʣʠʢʦʥʦʚʘʷ ʜʦʣʠʥʘè ʚ ʂʘʣʠʬʦʨʥʠʠ. 

ʅʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʣʘʩʪʝʨʳ ʙʫʜʫʪ ʦʪʣʠʯʘʪʴʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʩʚʦʠʭ ʨʘʟʨʘʙʦʪʦʢ. ʉʫʱʝʩʪʚʫʶʪ ʮʝʥʪʨʳ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʮʝʥʪʨʳ 

ʙʠʦʪʝʭʥʦʣʦʛʠʡ, ʮʝʥʪʨʳ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʨʫʛʠʝ. ʊʘʢʠʝ ʥʘʫʯʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʣʘʩʪʝʨʳ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʨʘʟʥʳʭ ʰʪʘʪʘʭ: ɹʦʩʪʦʥ, ʉʠʵʪʣ, ɸʢʨʦʥ, 

ʇʠʪʪʩʙʫʨʛ. 

ʈʘʩʪʝʪ ʚʢʣʘʜ ʥʝ ʪʦʣʴʢʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʥʦ ʠ ʨʘʟʥʳʭ ʯʘʩʪʥʳʭ ʢʦʤʧʘʥʠʡ ʚ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ. ʂʨʦʤʝ ʚʣʦʞʝʥʠʡ ʚ ʅʀʆʂʈ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʦʜʚʠʞʝʥʠʝ ʯʘʩʪʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʩʦʙʩʪʚʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʨʘʟʨʘʙʦʪʦʢ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʦʜʘʞʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ. ɼʘʥʥʳʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ ʦʪʜʝʣʴʥʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ, ʙʠʟʥʝʩ-ʠʥʢʫʙʘʪʦʨʳ, ʨʘʟʣʠʯʥʳʝ ʚʝʥʯʫʨʥʳʝ ʬʦʥʜʳ ʷʚʣʷʶʪʩʷ ʩʘʤʦʡ 

ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʛʨʫʧʧʦʡ ʩʨʝʜʠ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ ʮʝʣʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʦʡ ʉʐɸ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʧʠʨʘʪʴʩʷ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʬʝʨʝ ʪʦʣʴʢʦ ʥʘ ʯʘʩʪʥʳʡ ʙʠʟʥʝʩ ʙʳʣʦ 

ʙʳ ʨʦʢʦʚʦʡ ʦʰʠʙʢʦʡ, ʧʦʵʪʦʤʫ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʦʣʫʯʠʣʦ ʯʘʩʪʥʦ- 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ [1]. ʇʨʠʤʝʨʥʦ ʜʦ 80-ʭ ʛʦʜʦʚ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ ʣʴʚʠʥʘʷ 

ʜʦʣʷ ʠʥʥʦʚʘʮʠʡ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʠʤʝʥʥʦ ʯʘʩʪʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚ 

ʩʘʤʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʨʦʠʟʦʰʣʠ ʚʘʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʠʮʠʘʪʠʚʳ. ʋʯʘʩʪʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʩʫʙʲʝʢʪʘ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʉʐɸ ʩʪʘʣʦ ʙʦʣʝʝ ʩʝʨʴʝʟʥʳʤ. ʇʨʦʜʚʠʞʝʥʠʝ ʠʥʥʦʚʘʮʠʡ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠʤʝʥʥʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʩʪʘʣʦ ʙʦʣʝʝ ʟʘʤʝʪʥʳʤ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʚʩʝʭ ʠʥʥʦʚʘʮʠʡ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʉʐɸ ʧʦʩʨʝʜʩʪʚʦʤ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʠ ʯʘʩʪʥʳʡ ʢʦʤʧʘʥʠʡ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʚʷʟʠ 
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ʩ ʫʩʣʦʞʥʝʥʠʝʤ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪ ʨʘʟʨʘʙʦʪʢʠ ʜʦ 

ʨʝʘʣʠʟʘʮʠʠ. ʉʘʤʦʩʪʦʷʪʝʣʴʥʦ ʯʘʩʪʥʳʡ ʙʠʟʥʝʩ ʚʟʷʪʴ ʥʘ ʩʝʙʷ ʚʩʝ ʩʪʘʜʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʫʞʝ ʥʝ ʩʤʦʞʝʪ. 

ʇʨʠ ʯʘʩʪʥʦ-ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʘʨʪʥʝʨʩʪʚʝ ʘʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ 

ʩʨʝʜʥʠʡ ʠ ʢʨʫʧʥʳʡ ʙʠʟʥʝʩ, ʥʦ ʝʱʝ ʠ ʤʝʣʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ. ʏʘʱʝ ʚʩʝʛʦ ʢʨʫʧʥʳʝ 

çʠʛʨʦʢʠè ʚ ʙʠʟʥʝʩʝ ʩʪʘʨʘʶʪʩʷ ʧʝʨʝʩʪʨʘʭʦʚʳʚʘʪʴʩʷ ʚ ʵʢʩʪʨʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʩʠʪʫʘʮʠʷʭ. ʂʨʫʧʥʳʡ ʙʠʟʥʝʩ ʚʩʝʛʜʘ ʩʪʘʨʘʝʪʩʷ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʩʝʚʦʟʤʦʞʥʳʝ ʨʠʩʢʠ, ʘ 

ʜʣʷ ʵʪʦʛʦ ʙʦʣʴʰʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʛʣʦʱʘʶʪ ʤʝʣʢʠʝ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʫʩʧʝʣʠ ʧʦʢʘʟʘʪʴ 

ʩʚʦʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠʜʝʠ, ʨʘʟʨʘʙʦʪʢʠ ʠʣʠ ʛʦʪʦʚʳʝ ʧʨʦʜʫʢʪʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʳ 

ʥʘʙʣʶʜʘʝʤ ʫʞʝ ʰʠʨʦʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʝʘʣʠʟʘʮʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʦʚʘʨʦʚ ʢʨʫʧʥʦʡ 

ʢʦʤʧʘʥʠʝʡ. ɼʨʫʛʠʤ ʚʘʨʠʘʥʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʣʢʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʧʨʘʢʪʠʢʘ ʩʦʟʜʘʥʠʷ çʬʠʣʠʘʣʦʚè. ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʩʦʟʜʘʥʠʷ ʢʨʫʧʥʦʡ 

ʤʘʪʝʨʠʥʩʢʦʡ ʢʦʤʧʘʥʠʝʡ ʥʝʢʦʪʦʨʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʚʦʠʭ ʤʘʣʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʬʠʨʤ. 

ɼʘʥʥʳʝ ʤʝʣʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʷʪ ʢʘʢʠʝ-ʣʠʙʦ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʜʫʢʪʳ 

ʬʦʨʤʘʣʴʥʦ ʦʪ ʩʚʦʝʛʦ ʠʤʝʥʠ, ʥʦ ʥʘ ʜʝʣʝ ʥʝ ʠʤʝʶʪ ʧʦʣʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʠ ʩʚʦʙʦʜʳ 

ʜʝʡʩʪʚʠʡ. ʄʘʪʝʨʠʥʩʢʘʷ ʢʦʤʧʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʚʦʠ ʙʦʣʝʝ ʤʝʣʢʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʪʝʭʥʦʣʦʛʠʷʤʠ, ʠʥʬʦʨʤʘʮʠʝʡ, ʪʝʭʥʠʢʦʡ, 

ʥʦ ʫʧʨʘʚʣʷʝʪ, ʢʦʦʨʜʠʥʠʨʫʝʪ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʉʫʱʝʩʪʚʫʝʪ ʧʨʘʢʪʠʢʘ ʚʚʦʜʘ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠʟ ʤʘʪʝʨʠʥʩʢʦʡ ʢʦʤʧʘʥʠʠ ʚ ʨʫʢʦʚʦʜʩʪʚʦ ʙʦʣʝʝ ʤʝʣʢʠʭ ʬʠʨʤ.  

ɺʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʚʩʝʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʉʐɸ ʷʚʣʷʝʪʩʷ ʝʝ 

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ. ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʜʘʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʥʝ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʢʘʢʫʶ-ʪʦ ʦʪʜʝʣʴʥʫʶ ʦʪʨʘʩʣʴ ʵʢʦʥʦʤʠʢʠ. ʉʘʤʘ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʚ ʵʪʦʡ ʩʪʨʘʥʝ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʡ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʩʣʦʞʥʦʩʪʠ ï ʦʪ ʩʦʟʜʘʥʠʷ ʢʣʝʡʢʠʭ ʩʪʠʢʝʨʦʚ ʜʦ ʤʘʩʰʪʘʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʮʠʢʣʝ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʝ ʧʨʦʩʪʦ ʚʢʣʶʯʘʝʪ, ʘ ʦʙʲʝʜʠʥʷʝʪ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʙʠʟʥʝʩ-ʩʝʢʪʦʨ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʫʯʥʦʡ ʩʬʝʨʳ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʦʪʜʝʣʴʥʳʝ 

ʥʝʙʦʣʴʰʠʝ ʯʘʩʪʥʳʝ ʢʦʤʧʘʥʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʤʝʣʢʠʡ ʙʠʟʥʝʩ. ʀʤʝʥʥʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʤʝʣʢʦʛʦ ʙʠʟʥʝʩʘ, ʷʚʣʷʶʱʠʝʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʠʥʥʦʚʘʪʦʨʘʤʠ, ʠʛʨʘʶʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʚʩʝʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʉʐɸ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʧʨʦʚʘʣʘ ʥʘ ʩʪʘʜʠʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʥʦʚʰʝʩʪʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ ʤʝʣʢʠʭ ʬʠʨʤ ʤʦʛʫʪ ʧʨʦʡʪʠ ʯʝʨʝʟ ʚʩʝ 

ʪʨʫʜʥʦʩʪʠ, ʧʨʝʦʜʦʣʝʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʬʠʥʘʥʩʦʚʳʝ ʠʟʜʝʨʞʢʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʪʝʨʝʡ 

ʩʚʦʝʡ ʨʝʧʫʪʘʮʠʠ. ɹʣʘʛʦʜʘʨʷ ʧʦʜʜʝʨʞʢʝ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʪʘʢʠʭ ʥʝʙʦʣʴʰʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʯʪʦ ʜʘʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. 

ʏʘʩʪʥʳʡ ʙʠʟʥʝʩ ʥʝ ʩʤʦʛ ʙʳ ʦʙʝʩʧʝʯʠʪʴ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ 

ʉʐɸ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ɼʣʷ ʵʪʦʛʦ ʜʘʥʥʦʤʫ ʩʝʢʪʦʨʫ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʝʨʝʜʘʪʴ ʪʦʪ 

ʩʦʟʜʘʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʟʘʜʝʣ, ʢʦʪʦʨʳʡ ʥʘʢʦʧʠʣʠ ʚ ʩʚʦʝ ʚʨʝʤʷ ʨʘʟʣʠʯʥʳʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʥʘʫʯʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ. ʗʨʢʠʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʟʜʝʩʴ ʙʫʜʫʪ 

ʚʳʰʝʫʧʦʤʷʥʫʪʳʝ ʫʥʠʚʝʨʩʠʪʝʪʳ ʠ ʧʨʝʜʧʨʠʷʪʠʷ ɺʇʂ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʫʱʝʩʪʚʫʝʪ ʩʝʨʴʝʟʥʘʷ ʧʨʦʙʣʝʤʘ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʥʦʚʰʝʩʪʚ. ɺ 

ʈʦʩʩʠʠ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦʜʠʪʩʷ ʥʘ ʦʯʝʥʴ ʥʠʟʢʦʤ ʫʨʦʚʥʝ. ɽʞʝʛʦʜʥʦ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʚʳʜʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʪʝʥʪʦʚ ʥʘ ʥʦʚʳʝ ʠʟʦʙʨʝʪʝʥʠʷ, ʥʦ ʚʥʝʜʨʠʪʴ ʥʘ 

ʨʳʥʦʢ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʧʨʦʩʪʦ ʥʝ ʫʜʘʝʪʩʷ. ʇʨʠʯʠʥʘ ʢʨʦʝʪʩʷ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ 

ʠʟʫʯʝʥʠʠ ʨʝʘʣʴʥʦʛʦ ʩʧʨʦʩʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʨʳʥʢʝ. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʯʠʪʳʚʘʝʪ ʘʢʪʫʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ 

ʵʢʦʥʦʤʠʢʠ, ʥʘʩʝʣʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʩʫʪʩʪʚʠʝ ʫʯʝʪʘ ʩʧʨʦʩʘ ʥʘ ʨʳʥʢʝ ʧʨʠʚʦʜʠʪ ʢ 

ʪʦʤʫ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʦʚʰʝʩʪʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 
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ʜʣʷ ʥʘʫʢʠ, ʘ ʥʘ ʧʨʘʢʪʠʢʝ ʫʞʝ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ. ʅʦʚʳʝ ʠʟʦʙʨʝʪʝʥʠʷ ʧʦʧʨʦʩʪʫ 

ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ. ʊʘʢʘʷ ʞʝ ʧʨʦʙʣʝʤʘ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʉʐɸ ʫʞʝ 

ʚ ʥʘʯʘʣʝ 80-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ɺ ʪʦʪ ʤʦʤʝʥʪ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʩʦʟʜʘʥʠʠ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʘʪʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʦʛʨʦʤʥʳʭ ʪʨʫʜʦʚ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʟʘ ʩʯʝʪ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʦʩʪʘʝʪʩʷ ʧʨʦʩʪʦ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʦʡ. ʕʪʦʤʫ ʙʳʣʦ 

ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ ʠ ʦʜʥʦʡ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʞʝʩʪʢʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʢʦʪʦʨʳʝ 

ʟʘʪʨʫʜʥʷʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʟʘ ʩʯʝʪ ʠʥʥʦʚʘʮʠʡ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ 

ʪʝʭ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʧʝʨʝʜʘʯʫ ʨʘʟʣʠʯʥʳʤ ʤʝʣʢʠʤ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʬʠʨʤʘʤ ʪʝʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʬʝʜʝʨʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ. ʂʨʦʤʝ ʧʝʨʝʜʘʯʠ 

ʪʝʭʥʦʣʦʛʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʫʶ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ ʥʦʚʰʝʩʪʚ, 

ʘ ʪʘʢʞʝ ʧʦʩʪʦʷʥʥʫʶ ʥʘʫʯʥʫʶ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʵʪʠʭ ʤʝʣʢʠʭ ʬʠʨʤ ʩʦ 

ʩʪʦʨʦʥʳ ʢʨʫʧʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʚ ʢʦʨʥʝ ʤʝʥʷʪʴ ʟʘʢʦʥʦʜʘʪʝʣʴʥʫʶ ʙʘʟʫ ʮʝʣʦʡ ʩʪʨʘʥʳ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʩʝʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʘʢʪʠʯʝʩʢʠ ʝʞʝʛʦʜʥʦ 

ʧʨʠʥʠʤʘʣʠʩʴ ʨʘʟʥʳʝ ʟʘʢʦʥʳ, ʥʦ ʚʩʝ ʦʥʠ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʘʢʪʠʚʠʟʘʮʠʶ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɹʳʣ ʧʨʠʥʷʪ ʮʝʣʳʡ ʨʷʜ ʟʘʢʦʥʦʚ, ʧʦʦʱʨʷʶʱʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʟʘ ʩʯʝʪ ʠʥʥʦʚʘʮʠʡ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʩʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʉʐɸ ʦʙʣʘʜʘʝʪ 

ʚʘʞʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤ ʬʫʥʜʘʤʝʥʪʦʤ. ʆʛʨʦʤʥʳʡ ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʟʘʢʦʥʦʚ ʥʝ ʧʨʦʩʪʦ ʢʦʥʩʪʘʪʠʨʫʝʪ ʬʘʢʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʧʫʪʝʤ 

ʨʘʟʨʘʙʦʪʢʠ ʠʥʥʦʚʘʮʠʡ, ʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʦʮʝʩʩ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʟʘ ʩʯʝʪ ʧʦʩʪʦʷʥʥʦʡ ʛʝʥʝʨʘʮʠʠ ʥʦʚʳʭ ʠʜʝʡ, ʨʘʟʨʘʙʦʪʦʢ, 

ʥʦʚʰʝʩʪʚ, ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʦʜʫʢʪʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʠʭ ʧʨʦʜʚʠʞʝʥʠʝ. ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ ɸʤʝʨʠʢʠ ʷʚʣʷʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʛʦʩʫʜʘʨʩʪʚʦʤ, ʚ ʢʦʪʦʨʦʤ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘʩʪʦʣʴʢʦ ʧʨʦʜʫʤʘʥʥʘʷ ʠ ʦʪʣʘʞʝʥʥʘʷ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ. ɼʝʪʘʣʴʥʦ ʧʨʦʨʘʙʦʪʘʥʥʘʷ, ʛʨʘʤʦʪʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʠ 

ʨʘʟʚʝʪʚʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʟʘʢʦʥʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʡ ʩʪʨʘʥʳ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʫʪʝʤ. ɼʘʥʥʘʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʩʣʫʞʠʣʘ 

ʧʨʠʤʝʨʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʥʘʣʦʛʠʯʥʳʭ ʟʘʢʦʥʦʚ ʫʞʝ ʚ ʗʧʦʥʠʠ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, 

ʌʨʘʥʮʠʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʥʦʚʳʭ ʟʘʢʦʥʦʚ ʙʳʣʠ ʩʦʟʜʘʥʳ ʦʪʜʝʣʴʥʳʝ 

ʬʝʜʝʨʘʣʴʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ ʠʥʥʦʚʘʮʠʦʥʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʉʐɸ. 

ʀʟʫʯʠʚ ʦʧʳʪ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʤʥʦʛʠʭ ʩʪʨʘʥ 

ʤʠʨʘ ʠ ʩʝʛʦʜʥʷ. ʈʘʟʚʠʪʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʦʡ 

ʧʨʦʙʣʝʤʦʡ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʜʝʪʘʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʥʦ ʚʩʝʛʜʘ ʙʫʜʝʪ ʨʠʩʢ ʧʦʣʫʯʝʥʠʷ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʅʝʢʦʪʦʨʳʝ ʚʘʞʥʳʝ ʘʩʧʝʢʪʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʉʐɸ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʨʦʙʥʦ ʠʟʫʯʠʪʴ ʠ ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʥʷʪʴ ʩʦ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʦʨʘʙʦʪʢʘʤʠ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʫʞʝ ʚ 

ʥʘʰʫ ʩʪʨʘʥʫ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʝʨʴʝʟʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʤ ʨʘʟʚʠʪʠʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʚ ʨʘʟʚʠʪʠʠ ʚʩʝʡ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ. 
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ɸʢʪʫʘʣʴʥʦ ʟʥʘʯʠʤʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ 

ʧʦʩʪʫʧʣʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʩ ʧʠʱʝʡ, ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʟʜʦʨʦʚʴʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ʥʘʩʝʣʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʛʝʥʦʬʦʥʜʘ. 

ʇʨʦʙʣʝʤʘ ʧʝʨʝʨʦʩʣʘ ʛʨʘʥʠʮʳ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠ ʩʪʘʣʘ ʛʣʦʙʘʣʴʥʦʡ. ɻʣʘʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ 

ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʜʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʷʚʣʷʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ 

ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʭʠʤʠʟʘʮʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ [Thompson, 2019]. ʅʦ 

ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ ʠ ʜʦʚʦʜʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʜʦ ʙʝʟʦʧʘʩʥʳʭ ʚʝʣʠʯʠʥ, ʦʥʠ ʥʘʧʨʘʚʣʝʥʳ ʢʘʢ ʥʘ ʩʘʤʠ 

ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ, ʪʘʢ ʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺʩʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʧʠʱʠ 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʩʦʙʩʪʚʝʥʥʦ ʢʦʤʧʦʥʝʥʪʳ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʠʱʝʚʳʝ 

ʜʦʙʘʚʢʠ ʠ ʢʦʥʪʘʤʠʥʘʥʪʳ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʂʦʤʧʦʥʝʥʪʳ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ï ʵʪʦ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠʣʠ ʞʠʚʦʪʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʚʝʱʝʩʪʚʘ [ʂʦʣʦʜʝʟʥʘʷ, 1999]. ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʨʠʩʢ 

ʢʘʢ ʦʞʠʜʘʝʤʫʶ ʯʘʩʪʦʪʫ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʵʬʬʝʢʪʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʦʪ ʟʘʜʘʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʠʪʝʣʷ, ʘ ʬʘʢʪʦʨ ʨʠʩʢʘ ʢʘʢ ʢʘʢʦʝ-ʣʠʙʦ ʩʚʦʡʩʪʚʦ ʠʣʠ ʦʩʦʙʝʥʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ, ʠʣʠ ʢʘʢʦʝ-ʣʠʙʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʝʛʦ, ʧʦʚʳʰʘʶʱʠʝ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʙʦʣʝʟʥʠ ʠʣʠ ʪʨʘʚʤʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʥʪʘʤʠʥʘʥʪʦʚ ʦʙʣʘʜʘʶʪ ʪʦʢʩʠʯʥʦʩʪʴʶ, ʪʦ ʝʩʪʴ ʦʥʠ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ 

ʟʜʦʨʦʚʳʭ ʢʣʝʪʢʘʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚ ʵʪʠʭ ʢʣʝʪʢʘʭ ʧʨʦʠʩʭʦʜʷʪ ʦʙʨʘʪʠʤʳʝ ʠ ʥʝʦʙʨʘʪʠʤʳʝ 

ʠʟʤʝʥʝʥʠʷ, ʥʘʨʫʰʝʥʠʷ ʠʣʠ ʧʦʜʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [Rather,2017]. 

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʛʠʙʝʣʠ ʢʣʝʪʦʢ ʠʣʠ ʜʘʞʝ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ. ʉʪʝʧʝʥʴ ʚʨʝʜʘ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʦʨʛʘʥʠʟʤ ʚʝʱʝʩʪʚ, ʧʝʨʠʦʜʘ ʠʭ ʜʝʡʩʪʚʠʷ ʠ ʚʳʚʝʜʝʥʠʷ, 

ʪʢʘʥʝʚʦʡ ʠʣʠ ʦʨʛʘʥʥʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ, ʙʠʦʘʢʢʫʤʫʣʷʮʠʠ, ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ, ʠ ʜʨʫʛʠʭ 

ʬʘʢʪʦʨʦʚ. ʊʘʢ ʞʝ ʤʥʦʛʠʝ ʢʦʥʪʘʤʠʥʘʥʪʳ ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʨʝʞʜʝʥʠʝʤ ʢʣʝʪʦʢ, ʥʘʨʫʰʝʥʠʝʤ ʠʭ 

ʩʪʨʫʢʪʫʨʳ, ʨʝʟʫʣʴʪʘʪʦʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ ʥʝʢʨʦʣʠʪʠʯʝʩʢʠʡ ʧʫʪʴ ʩʤʝʨʪʠ ʢʣʝʪʦʢ.  ʊʷʞʝʣʳʝ 

ʤʝʪʘʣʣʳ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʟʤʝʥʷʶʪ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʨʘʩʪʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʚʳʧʦʣʥʷʶʱʠʭ ʚʘʞʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʦʨʛʘʥʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʠʦʥʠʟʠʨʫʶʱʝʤʫ ʦʙʣʫʯʝʥʠʶ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʠʤʝʝʪ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʟʦʥ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ʇʨʠʥʷʪʳʝ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʇɼʂ) ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ 

ʧʦʯʚʘʭ ʥʝ ʫʯʠʪʳʚʘʶʪ ʵʪʠ ʘʩʧʝʢʪʳ, ʠ ʙʘʟʠʨʫʶʪʩʷ ʣʠʰʴ ʥʘ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ 

ʢʨʠʪʝʨʠʷʭ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 

ʧʨʦʠʩʭʦʜʠʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʣʫʵʣʝʤʝʥʪʥʳʤ ʩʦʩʪʘʚʦʤ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ.  

http://www.frontiersin.org/people/u/275158
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ʀʟʣʦʞʝʥʥʦʝ ʚʳʰʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʜʝʪʘʣʴʥʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʬʝʨʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʧʦʯʚʘʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʚʠʥʮʘ ʠ ʢʘʜʤʠʷ ʚ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʠʟʚʦʜʠʤʦʡ ʚ 

ʵʪʠʭ ʫʩʣʦʚʠʷʭ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʷʚʣʷʶʪʩʷ ʪʝʧʣʦʚʳʝ ʠ ʠʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ (27%) 

ʧʨʝʜʧʨʠʷʪʠʷ ʯʝʨʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ (24,3%), ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʜʦʙʳʯʝ ʥʝʬʪʠ (15,5%), 

ʪʨʘʥʩʧʦʨʪ (13,1), ʧʨʝʜʧʨʠʷʪʠʷ ʮʚʝʪʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ (10,5%), ʘ ʪʘʢʞʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ 

ʜʦʙʳʯʝ ʠ ʠʟʛʦʪʦʚʣʝʥʠʶ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (8,1%) [ɸʣʝʢʩʝʝʚ,1987]. 

ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʥʘʭʦʜʷʪʩʷ ʥʘ 2 ʤʝʩʪʝ ʧʦ ʯʠʩʣʫ ʩʣʫʯʘʝʚ ʩʤʝʨʪʥʦʩʪʠ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʠ ʜʦ 60% 

ʩʣʫʯʘʝʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʩʚʷʟʘʥʳ ʩ ʧʦʩʪʫʧʣʝʥʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ 

ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʠʤʝʥʥʦ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʠ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʩʦʮʠʘʣʴʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʨʠʩʢʘ ʧʦʩʪʫʧʣʝʥʠʷ ʚ 

ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʭʠʤʠʯʝʩʢʠʭ ʢʦʥʪʘʤʠʥʘʥʪʦʚ ʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ 

ʧʠʪʘʥʠʷ ʠ ʠʭ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʵʬʬʝʢʪʘ ʥʘ ʥʘʩʝʣʝʥʠʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. 

ʂʘʥʮʝʨʦʛʝʥʥʳʡ ʨʠʩʢ - ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʢʘʥʮʝʨʦʛʝʥʘ. ʆʩʥʦʚʥʦʡ ʧʘʨʘʤʝʪʨ ʜʣʷ ʦʮʝʥʢʠ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʩʢʘ ʚʦʟʜʝʡʩʪʚʠʷ 

ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʘʛʝʥʪʘ ʩ ʙʝʩʧʦʨʦʛʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʝʡʩʪʚʠʷ - ʬʘʢʪʦʨ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʠʣʠ ʬʘʢʪʦʨ ʥʘʢʣʦʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʩʪʝʧʝʥʴ ʥʘʨʘʩʪʘʥʠʷ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ 

ʨʠʩʢʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʜʝʡʩʪʚʫʶʱʝʡ ʜʦʟʳ ʥʘ ʦʜʥʫ ʝʜʠʥʠʮʫ. ʌʘʢʪʦʨ ʥʘʢʣʦʥʘ ʠʤʝʝʪ 

ʨʘʟʤʝʨʥʦʩʪʴ (ʤʛ/(ʢʛĬʜʝʥʴ))-1. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʪʨʘʞʘʝʪ ʚʝʨʭʥʶʶ, ʢʦʥʩʝʨʚʘʪʠʚʥʫʶ 

ʦʮʝʥʢʫ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʩʢʘ ʟʘ ʦʞʠʜʘʝʤʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ (70 

ʣʝʪ). ʉʦʛʣʘʩʥʦ çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʦʮʝʥʢʝ ʨʠʩʢʘ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʟʘʛʨʷʟʥʷʶʱʠʭ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫè. 

ʈʝʟʫʣʴʪʘʪʳ ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʰʠʤʠ ʜʘʥʥʳʤʠ ʠ ʜʘʥʥʳʤʠ 

ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʨʦʚʦʜʠʤ ʘʥʘʣʠʟ ʜʦʧʫʩʪʠʤʦʛʦ 

ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʩʚʠʥʮʘ, ʢʘʜʤʠʷ, ʤʳʰʴʷʢʘ ʚ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧʘʭ ʧʨʦʜʫʢʪʦʚ. ɸʥʘʣʠʟ 

ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʩʚʠʥʮʘ ʚ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧʘʭ ʧʨʦʜʫʢʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ 

ʩʚʠʥʮʘ ʚ ʫʢʘʟʘʥʥʳʝ ʛʦʜʳ ʥʘ ʫʨʦʚʥʝ ʤʝʜʠʘʥʳ ʠ 90%-ʧʨʦʮʝʥʪʠʣʷ ʥʝ ʧʨʝʚʳʩʠʣʦ 

ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʝʡ ʩʦʜʝʨʞʘʥʠʷ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʧʨʦʜʫʢʪʦʚ.  

ʈʘʩʯʝʪ ʵʢʩʧʦʟʠʮʠʠ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʦʩʥʦʚʘʥʠʝ ʫʩʨʝʜʥʝʥʥʳʭ ʜʘʥʥʳʭ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʫʨʦʚʥʶ 90-ʧʨʦʮʝʥʪʠʣʷ ʧʦ ʩʚʠʥʮʫ, ʢʘʜʤʠʶ ʠ ʤʳʰʴʷʢʫ (ʪʘʙʣ.1). 

 

ʊʘʙʣʠʮʘ 1. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ, ʢʘʜʤʠʷ, ʤʳʰʴʷʢʘ ʧʨʠ ʨʘʩʯʝʪʝ ʵʢʩʧʦʟʠʮʠʠ ʠ 

ʚʢʣʘʜʘ (90 Perc) 

ɻʨʫʧʧʘ ʧʨʦʜʫʢʪʦʚ 
ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ, ʤʛ/ʢʛ (2013-2021ʛʛ.) ʇʦʪʨʝʙʣʝʥʠʝ 

ʥʘʩʝʣʝʥʠʝʤ, ʢʛ/ʛʦʜ 
ʉʚʠʥʝʮ ʂʘʜʤʠʡ ʄʳʰʴʷʢ 

ʄʷʩʦ ʠ ʤʷʩʦʧʨʦʜʫʢʪʳ 0,067 0,01379 0,02395 88 

ʇʪʠʮʘ ʠ ʧʪʠʮʝʧʨʦʜʫʢʪʳ 0,08896 0,011488 0,00988 26,1 

ʄʦʣʦʢʦ ʠ ʤʦʣʦʢʦʧʨʦʜʫʢʪʳ 0,03444 0,004308 0,01276 265,5 

ʈʳʙʘ, ʨʳʙʥʳʝ ʧʨʦʜʫʢʪʳ 0,053056 0,012268 0,02228 21,5 

ɿʝʨʥʦ, ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠ ʤʫʢʦʤʦʣʴʥʦ-

ʢʨʫʧʷʥʳʝ ʠʟʜʝʣʠʷ 
0,057676667 0,00856 0,0227 97 
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ʉʘʭʘʨ ʠ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ 0,0593 0,005 0,0482 31,4 

ʐʦʢʦʣʘʜʥʳʝ ʠʟʜʝʣʠʷ, ʢʘʢʘʦ-

ʧʨʦʜʫʢʪʳ, ʢʦʬʝ 
0,0389 0,0037 0,014921 5,3 

ʆʚʦʱʠ ʠ ʙʘʭʯʝʚʳʝ 0,195044 0,022096 0,01368 102,3 

ʇʣʦʜʳ ʠ ʷʛʦʜʳ 0,0749 0,008360667 0,011933333 73 

ɾʠʨʦʚʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʧʨʦʜʫʢʪʳ 0,0292 0,00563 0,019 10,8 

ʉʦʢʠ ʠ ʥʘʧʠʪʢʠ 0,0302 0,0023 0,01355 11,1 

ʉʧʠʨʪʥʳʝ ʥʘʧʠʪʢʠ 0,026 0,00242 0,01 11,1 

ʄʝʜ 0,0306 0,00903 0,014024 1 

Exp 0,002032 0,000271 0,000494  

 

ɼʘʣʝʝ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʚʢʣʘʜʘ ʢʘʞʜʦʡ ʠʟ ʛʨʫʧʧ ʧʨʦʜʫʢʪʦʚ ʚ ʦʙʱʝʝ 

ʟʥʘʯʝʥʠʝ ʵʢʩʧʦʟʠʮʠʠ (ʪʘʙʣ.2). 

ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʧʨʦʜʫʢʪʘ ʚ ʦʙʱʝʝ ʟʥʘʯʝʥʠʝ ʵʢʩʧʦʟʠʮʠʠ ʥʘ ʫʨʦʚʥʝ 90-

ʧʨʦʮʝʥʪʠʣʷ ʩʚʠʥʮʘ ʚʥʝʩʣʠ ʢʘʪʝʛʦʨʠʠ: çʦʚʦʱʠ ʠ ʙʘʭʯʝʚʳʝè - 38%, çʤʦʣʦʢʦ ʠ 

ʤʦʣʦʢʦʧʨʦʜʫʢʪʳè - 18%, çʟʝʨʥʦ, ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠ ʤʫʢʦʤʦʣʴʥʦ-ʢʨʫʧʷʥʳʝ ʠʟʜʝʣʠʷè - 

11%, çʤʷʩʦ ʠ ʤʷʩʦʧʨʦʜʫʢʪʳè - 11%, çʧʣʦʜʳ ʠ ʷʛʦʜʳè - 10%.  

 

ʊʘʙʣʠʮʘ 2. ɺʢʣʘʜ ʛʨʫʧʧ ʧʨʦʜʫʢʪʦʚ ʚ ʦʙʱʝʝ ʟʥʘʯʝʥʠʝ ʵʢʩʧʦʟʠʮʠʠ 

ɻʨʫʧʧʘ ʧʨʦʜʫʢʪʦʚ 
ɺʢʣʘʜ ʚ ʟʥʘʯʝʥʠʝ ʵʢʩʧʦʟʠʮʠʠ, % 

ʉʚʠʥʝʮ ʂʘʜʤʠʡ ʄʳʰʴʷʢ 

ʄʷʩʦ ʠ ʤʷʩʦʧʨʦʜʫʢʪʳ 11,218576 17,534393 16,4940313 

ʇʪʠʮʘ ʠ ʧʪʠʮʝʧʨʦʜʫʢʪʳ 4,4178967 4,332402 2,0180693 

ʄʦʣʦʢʦ ʠ ʤʦʣʦʢʦʧʨʦʜʫʢʪʳ 17,398345 16,52662 26,5126918 

ʈʳʙʘ, ʨʳʙʥʳʝ ʧʨʦʜʫʢʪʳ  2,1704673 3,81115 3,74879999 

ɿʝʨʥʦ, ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠ ʤʫʢʦʤʦʣʴʥʦ-ʢʨʫʧʷʥʳʝ 

ʠʟʜʝʣʠʷ 
10,645159 11,99746 17,232021 

ʉʘʭʘʨ ʠ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ 3,5429467 2,2685244 11,8444612 

ʐʦʢʦʣʘʜʥʳʝ ʠʟʜʝʣʠʷ, ʢʘʢʘʦ-ʧʨʦʜʫʢʪʳ, ʢʦʬʝ 0,3922887 0,2833488 0,61888852 

ʆʚʦʱʠ ʠ ʙʘʭʯʝʚʳʝ 37,965446 32,661273 10,9521745 

ʇʣʦʜʳ ʠ ʷʛʦʜʳ 10,403631 8,8187611 6,81747032 

ɾʠʨʦʚʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʧʨʦʜʫʢʪʳ 0,6000492 0,8785692 1,60589069 

ʉʦʢʠ ʠ ʥʘʧʠʪʢʠ 0,6378377 0,3688881 1,17706623 

ʉʧʠʨʪʥʳʝ ʥʘʧʠʪʢʠ 0,2886 0,026862 0,111 

ʄʝʜ 0,058224 0,1304763 0,10975152 
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ʇʨʦʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʨʠʩʢʦʚ ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʵʬʬʝʢʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʨʘʙʦʪʝ 

ʢʦʥʪʘʤʠʥʘʥʪʦʚ ʥʘ ʥʘʩʝʣʝʥʠʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ʏʠʩʣʝʥʥʦʩʪʴ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʨʝʩʧʫʙʣʠʢʠ ʥʘ 2022 ʛʦʜ ʩʦʩʪʘʚʠʣʦ 3026336 ʯʝʣʦʚʝʢ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʩʯʠʪʘʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʵʢʩʧʦʟʠʮʠʡ ʠ ʜʘʥʥʳʭ ʌʝʜʝʨʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʛʦʩʩʘʥʵʧʠʜʝʤʥʘʜʟʦʨʘ ʄʠʥʟʜʨʘʚʘ 

ʈʦʩʩʠʠ ʙʳʣʠ ʧʦʩʯʠʪʘʥʳ ʚʝʣʠʯʠʥʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʨʠʩʢʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʵʬʬʝʢʪʦʚ (ʪʘʙʣ.3). 

 

ʊʘʙʣʠʮʘ 3. ʈʘʩʯʝʪ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʩʢʘ ʟʜʦʨʦʚʴʶ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʪʘʨʩʪʘʥ 

ʂʦʥʪʘʤʠʥʘʥʪ 

ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ 

ʜʦʟʘ ʚ ʪʝʯʝʥʠʝ 

ʞʠʟʥʠ, 

ʤʛ/ʢʛ/ʜʝʥʴ  

ʌʘʢʪʦʨ 

ʥʘʢʣʦʥʘ, 

(ʤʛ/ʢʛ/ʜʝʥʴ)
ï1

  

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʨʠʩʢ 

(ʚʝʨʦʷʪʥʦʩʪʴ) 

ʏʠʩʣʝʥʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ 

(ʯʝʣʦʚʝʢ) 

ʇʦʧʫʣʷʮʠʦʥʥʳʡ 

ʨʠʩʢ (ʯʠʩʣʦ 

ʩʣʫʯʘʝʚ) 

ʉʚʠʥʝʮ 0,002032143 0,047 0,000096 

3026336 

289 

ʂʘʜʤʠʡ 0,00027069 0,38 0,000103 311 

ʄʳʰʴʷʢ 0,000494078 1,5 0,000741 2243 

ʉʫʤʤʘʨʥʳʡ 

ʨʠʩʢ 
  0,000939  2843 

 

ʈʘʩʩʯʠʪʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʩʢʘ ʉʚʠʥʮʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʪʦʨʦʤʫ ʜʠʘʧʘʟʦʥʫ ʨʠʩʢʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 9 ʩʣʫʯʘʝʚ ʥʘ 1000000 ʯʝʣʦʚʝʢ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʨʠʩʢ ʢʘʜʤʠʷ ʠ ʤʳʰʴʷʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʪʨʝʪʴʝʤ ʜʠʘʧʘʟʦʥʝ, ʚ ʢʘʪʝʛʦʨʠʠ 

ʥʘʩʪʦʨʘʞʠʚʘʶʱʝʛʦ. ʆʥ ʥʝʧʨʠʝʤʣʝʤ ʜʣʷ ʥʘʩʝʣʝʥʠʷ, ʘ ʪʦʣʴʢʦ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʛʨʫʧʧ ʠ ʩʦʩʪʘʚʣʷʝʪ: ʜʣʷ ʢʘʜʤʠʷ 1 ʩʣʫʯʘʡ ʥʘ 10000 ʯʝʣʦʚʝʢ, ʠ ʜʣʷ ʤʳʰʴʷʢʘ - 7 ʩʣʫʯʘʝʚ 

ʥʘ 10000 ʯʝʣʦʚʝʢ. ʉʫʤʤʘʨʥʳʡ ʢʘʥʮʝʨʦʛʝʥʥʳʡ ʨʠʩʢ ï 9 ʩʣʫʯʘʝʚ ʥʘ 10000 ʯʝʣʦʚʝʢ. ʕʪʦ 

2843 ʩʣʫʯʘʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ. ʅʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʚʢʣʘʜʘ ʚ ʚʝʣʠʯʠʥʫ ʩʫʤʤʘʨʥʦʛʦ 

ʚʣʠʷʥʠʷ ʚʥʦʩʠʪ ʤʳʰʴʷʢ ï 79%. ɼʘʣʝʝ ʢʘʜʤʠʡ ï 11% ʠ ʩʚʠʥʝʮ ï 10%.  

  

ʊʘʙʣʠʮʘ 4. ʈʘʩʯʝʪ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʩʢʘ ʩʚʠʥʮʘ ʥʘ ʥʘʩʝʣʝʥʠʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ 
ʊʠʧ ʨʘʢʘ ʌʘʢʪʦʨ 

ʥʘʢʣʦʥʘ 

(ʤʛ/ʢʛ/ʜʝʥʴ)ï1 

ʄʝʜʠʘʥʘ 90%-ʧʨʦʮʝʥʪʠʣʴ 

ʀʥʜʠʚʠʜʫʘʣʴ-

ʥʳʡ ʨʠʩʢ 

(ʚʝʨʦʷʪʥʦʩʪʴ) 

ʇʦʧʫʣʷʮʠʦʥʥʳʡ 

ʨʠʩʢ (ʯʠʩʣʦ 

ʩʣʫʯʘʝʚ) 

ʀʥʜʠʚʠʜʫʘʣʴ-

ʥʳʡ ʨʠʩʢ 

(ʚʝʨʦʷʪʥʦʩʪʴ) 

ʇʦʧʫʣʷʮʠʦʥ

ʥʳʡ ʨʠʩʢ 

(ʯʠʩʣʦ 

ʩʣʫʯʘʝʚ) 

ʇʝʯʝʥʴ 1 0,000893 3471,20 0,002032 7897,71 

ʃʸʛʢʠʝ 2,5 0,002233 8678,01 0,005080 19744,28 

ʄʦʯʝʚʦʡ 

ʧʫʟʳʨʴ 
2,5 0,002233 8678,01 0,005080 19744,28 

ʇʦʯʢʠ 0,86 0,000768 2985,24 0,001748 6792,03 

ʂʦʞʘ 1,5 0,001340 5206,81 0,003048 11846,57 

ʇʦ ʨʘʢʫ ʚʩʝʭ 

ʣʦʢʘʣʠʟʘʮʠʡ 
  0,007467 29019,27 0,016989 66024,86 

ʅʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʘʞʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʬʘʢʪʦʨʘ 
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ʨʠʩʢʘ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʛʝʥʦʬʦʥʜʘ. ʅʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʠ ʜʦʚʦʜʠʪʴ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʜʦ ʙʝʟʦʧʘʩʥʳʭ ʚʝʣʠʯʠʥ, ʦʥʠ ʥʘʧʨʘʚʣʝʥʳ ʢʘʢ ʥʘ ʩʘʤʠ ʧʠʱʝʚʳʝ 

ʧʨʦʜʫʢʪʳ, ʪʘʢ ʠ ʥʘ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɸʥʘʣʠʟ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʩʚʠʥʮʘ ʚ 

ʦʩʥʦʚʥʳʭ ʛʨʫʧʧʘʭ ʧʨʦʜʫʢʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʚ ʫʢʘʟʘʥʥʳʝ ʛʦʜʳ ʥʘ 

ʫʨʦʚʥʝ ʤʝʜʠʘʥʳ ʠ 90%-ʧʨʦʮʝʥʪʠʣʷ ʥʝ ʧʨʝʚʳʩʠʣʦ ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʝʡ ʩʦʜʝʨʞʘʥʠʷ ʚʦ 

ʚʩʝʭ ʛʨʫʧʧʘʭ ʧʨʦʜʫʢʪʦʚ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʥʘʡʜʝʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʵʢʩʧʦʟʠʮʠʡ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʘʙʣʠʮʳ.  

 

ʊʘʙʣʠʮʘ 5. ʈʘʩʯʝʪ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʩʢʘ ʢʘʜʤʠʷ ʥʘ ʥʘʩʝʣʝʥʠʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ 
ʊʠʧ ʨʘʢʘ ʌʘʢʪʦʨ 

ʥʘʢʣʦʥʘ 

(ʤʛ/ʢʛ/ʜʝʥʴ)ï1 

ʄʝʜʠʘʥʘ 90%-ʧʨʦʮʝʥʪʠʣʴ 

ʀʥʜʠʚʠʜʫʘʣʴ-

ʥʳʡ ʨʠʩʢ 

(ʚʝʨʦʷʪʥʦʩʪʴ) 

ʇʦʧʫʣʷʮʠʦʥʥʳ

ʡ ʨʠʩʢ (ʯʠʩʣʦ 

ʩʣʫʯʘʝʚ) 

ʀʥʜʠʚʠʜʫʘʣʴ-

ʥʳʡ ʨʠʩʢ 

(ʚʝʨʦʷʪʥʦʩʪʴ) 

ʇʦʧʫʣʷʮʠʦʥʥʳ

ʡ ʨʠʩʢ (ʯʠʩʣʦ 

ʩʣʫʯʘʝʚ) 

ʇʝʯʝʥʴ 1 0,000108 418,08 0,000271 1052,01 

ʃʸʛʢʠʝ 2,5 0,000269 1045,20 0,000677 2630,02 

ʄʦʯʝʚʦʡ 

ʧʫʟʳʨʴ 
2,5 0,000269 1045,20 0,000677 2630,02 

ʇʦʯʢʠ 0,86 0,000093 359,55 0,000233 904,73 

ʂʦʞʘ 1,5 0,000161 627,12 0,000406 1578,01 

ʇʦ ʨʘʢʫ ʚʩʝʭ 

ʣʦʢʘʣʠʟʘʮʠʡ 
  0,000899 3495,16 0,002263 8794,80 

ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʩʚʠʥʮʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʝʜʠʘʥʳ ʧʨʠ 

ʫʧʦʪʨʝʙʣʝʥʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʢʘʪʝʛʦʨʠʡ ʧʨʦʜʫʢʪʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ ʤʦʛʫʪ 

ʧʦʩʪʨʘʜʘʪʴ ʦʪ ʨʘʢʘ ʚʩʝʭ ʣʦʢʘʣʠʟʘʮʠʡ ʜʦ 29019 ʯʝʣʦʚʝʢ ʟʘ ʜʝʥʴ. ʅʘ ʦʩʥʦʚʘʥʠʠ 90%-

ʧʨʦʮʝʥʪʠʣʷ ʦʪ ʨʘʢʘ ʤʦʛʫʪ ʧʦʩʪʨʘʜʘʪʴ ʙʦʣʴʰʝ ʥʘʩʝʣʝʥʠʷ ï ʜʦ 66024 ʯʝʣʦʚʝʢ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʝʜʠʘʥʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʢʘʜʤʠʷ ʤʦʛʫʪ ʧʦʩʪʨʘʜʘʪʴ ʦʪ ʨʘʢʘ ʚʩʝʭ 

ʣʦʢʘʣʠʟʘʮʠʡ ʜʦ 3495 ʯʝʣʦʚʝʢ ʟʘ ʜʝʥʴ. 8795 ʯʝʣʦʚʝʢ ʟʘ ʜʝʥʴ ʤʦʛʫʪ ʧʦʩʪʨʘʜʘʪʴ ʦʪ ʢʘʜʤʠʷ 

ʥʘ ʦʩʥʦʚʘʥʠʠ 90%-ʧʨʦʮʝʥʪʠʣʷ. 

 

ʊʘʙʣʠʮʘ 6. ʈʘʩʯʝʪ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʩʢʘ ʤʳʰʴʷʢʘ ʥʘ ʥʘʩʝʣʝʥʠʝ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʪʘʨʩʪʘʥ 
ʊʠʧ ʨʘʢʘ ʌʘʢʪʦʨ 

ʥʘʢʣʦʥʘ 

(ʤʛ/ʢʛ/ʜʝʥʴ)ï1 

ʄʝʜʠʘʥʘ 90%-ʧʨʦʮʝʥʪʠʣʴ 

ʀʥʜʠʚʠʜʫʘʣʴ-

ʥʳʡ ʨʠʩʢ 

(ʚʝʨʦʷʪʥʦʩʪʴ) 

ʇʦʧʫʣʷʮʠʦʥʥʳʡ 

ʨʠʩʢ (ʯʠʩʣʦ 

ʩʣʫʯʘʝʚ) 

ʀʥʜʠʚʠʜʫʘʣʴ-

ʥʳʡ ʨʠʩʢ 

(ʚʝʨʦʷʪʥʦʩʪʴ) 

ʇʦʧʫʣʷʮʠʦʥʥʳ

ʡ ʨʠʩʢ (ʯʠʩʣʦ 

ʩʣʫʯʘʝʚ) 

ʇʝʯʝʥʴ 1 0,000163 633,75 0,000494 1920,18 

ʃʸʛʢʠʝ 2,5 0,000408 1584,39 0,001235 4800,46 

ʄʦʯʝʚʦʡ 

ʧʫʟʳʨʴ 
2,5 0,000408 1584,39 0,001235 4800,46 

ʇʦʯʢʠ 0,86 0,000140 545,03 0,000425 1651,36 

ʂʦʞʘ 1,5 0,000245 950,63 0,000741 2880,28 
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ʇʦ ʨʘʢʫ ʚʩʝʭ 

ʣʦʢʘʣʠʟʘʮʠʡ 
  0,001363 5298,19 0,004130 16052,74 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʝʜʠʘʥʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʤʳʰʴʷʢʘ ʤʦʛʫʪ ʧʦʩʪʨʘʜʘʪʴ ʦʪ ʨʘʢʘ ʚʩʝʭ 

ʣʦʢʘʣʠʟʘʮʠʡ ʜʦ 5298 ʯʝʣʦʚʝʢ ʟʘ ʜʝʥʴ. 16053 ʯʝʣʦʚʝʢ ʟʘ ʜʝʥʴ ï ʥʘ ʦʩʥʦʚʘʥʠʠ 90%-

ʧʨʦʮʝʥʪʠʣʷ. 

ʂ 2021 ʛʦʜʫ ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚʩʝʤʠ 

ʠʩʩʣʝʜʫʝʤʳʤʠ ʢʦʥʜʦʤʠʥʘʪʘʤʠ, ʯʪʦ ʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʠ ʧʨʦʛʥʦʟ ʥʘ ʙʫʜʫʱʝʝ 

ʨʘʟʚʠʪʠʝ ʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʘ ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. ʉ 2021 

ʛʦʜʘ ʩ ʦʩʪʦʨʦʞʥʦʩʪʴʶ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʢʘʪʝʛʦʨʠʷʤ çʩʘʭʘʨ ʠ ʢʦʥʜʠʪʝʨʩʢʠʝ 

ʠʟʜʝʣʠʷè, çʰʦʢʦʣʘʜʥʳʝ ʠʟʜʝʣʠʷ, ʢʘʢʘʦ-ʧʨʦʜʫʢʪʳ, ʢʦʬʝè ʠ çʦʚʦʱʠ ʠ ʙʘʭʯʝʚʳʝè. 

 

ʊʘʙʣʠʮʘ 7. ʈʘʩʯʝʪ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʩʢʘ ʨʪʫʪʠ ʥʘ ʥʘʩʝʣʝʥʠʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ 
ʊʠʧ ʨʘʢʘ ʌʘʢʪʦʨ 

ʥʘʢʣʦʥʘ 

(ʤʛ/ʢʛ/ʜʝʥʴ)ï1 

ʄʝʜʠʘʥʘ 90%-ʧʨʦʮʝʥʪʠʣʴ 

ʀʥʜʠʚʠʜʫʘʣʴ-

ʥʳʡ ʨʠʩʢ 

(ʚʝʨʦʷʪʥʦʩʪʴ) 

ʇʦʧʫʣʷʮʠʦʥʥʳʡ 

ʨʠʩʢ (ʯʠʩʣʦ 

ʩʣʫʯʘʝʚ) 

ʀʥʜʠʚʠʜʫʘʣʴ

-ʥʳʡ ʨʠʩʢ 

(ʚʝʨʦʷʪʥʦʩʪʴ) 

ʇʦʧʫʣʷʮʠʦʥʥʳʡ 

ʨʠʩʢ (ʯʠʩʣʦ 

ʩʣʫʯʘʝʚ) 

ʇʝʯʝʥʴ 1 0,000008 30,05 0,000021 80,16 

ʃʸʛʢʠʝ 2,5 0,000019 75,11 0,000052 200,41 

ʄʦʯʝʚʦʡ 

ʧʫʟʳʨʴ 
2,5 0,000019 75,11 0,000052 200,41 

ʇʦʯʢʠ 0,86 0,000007 25,84 0,000018 68,94 

ʂʦʞʘ 1,5 0,000012 45,07 0,000031 120,25 

ʇʦ ʨʘʢʫ ʚʩʝʭ 

ʣʦʢʘʣʠʟʘʮʠʡ 
  0,000065 251,18 0,000172 670,17 

 

ʆʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʡ ʚʥʦʩʷʪ ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʟʥʘʯʝʥʠʝ 

ʵʢʩʧʦʟʠʮʠʠ ʧʦ ʢʘʞʜʦʤʫ ʧʦʢʘʟʘʪʝʣʶ: çʤʦʣʦʢʦ ʠ ʤʦʣʦʢʦʧʨʦʜʫʢʪʳè, çʦʚʦʱʠ ʠ 

ʙʘʭʯʝʚʳʝè, çʤʷʩʦ ʠ ʤʷʩʦʧʨʦʜʫʢʪʳè. ɸ ʪʘʢʞʝ ʚʘʞʥʳʡ ʚʢʣʘʜ ʧʨʠʥʘʜʣʝʞʠʪ ʢʘʪʝʛʦʨʠʷʤ: 

çʧʪʠʮʘ ʠ ʧʪʠʮʝʧʨʦʜʫʢʪʳè, çʨʳʙʘ ʠ ʨʳʙʦʧʨʦʜʫʢʪʳè, çʟʝʨʥʦ, ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠ 

ʤʫʢʦʤʦʣʴʥʦ-ʢʨʫʧʷʥʳʝ ʠʟʜʝʣʠʷè, çʩʘʭʘʨ ʠ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷè, çʧʣʦʜʳ ʠ ʷʛʦʜʳè.  

ɺ ʭʦʜʝ ʨʘʙʦʪʳ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, 

ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʚʠʥʮʘ ï ʙʦʣʝʝ 70%. ʉʨʝʜʥʠʡ ʢʘʥʮʝʨʦʛʝʥʥʳʡ ʵʬʬʝʢʪ ʥʘʙʣʶʜʘʶʪʩʷ ʦʪ 

ʧʦʪʨʝʙʣʝʥʠʷ ʢʘʜʤʠʷ ʠ ʤʳʰʴʷʢʘ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ.  
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1
ɻʨʦʟʦʚʩʢʠʡ ʅ.ʅ., 

2
ʄʘʟʙʘʝʚ ʆ.ɹ. 

(
1
ʅɸʆ ʂʋ ʠʤ. ʐ. ʋʘʣʠʭʘʥʦʚʘ, 

1
ʃʘʙʦʨʘʪʦʨʠʷ ʧʨʝʜʤʝʪʦʚ ʝʩʪʝʩʪʚʝʥʥʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ STEM-ʪʝʭʥʦʣʦʛʠʡ ʅɸʆ ʠʤ. ʓ. ɸʣʪʳʥʩʘʨʠʥʘ) 

 

ʇʨʦʙʣʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, ʠʤʝʝʪ ʜʣʠʪʝʣʴʥʫʶ 

ʠʩʪʦʨʠʶ. ʅʘʢʦʧʣʝʥʠʝ ʩʚʝʜʝʥʠʡ ʦʙ ʦʟʝʨʘʭ ʨʝʛʠʦʥʘ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʠʟʫʯʝʥʠʷ. ɺʳʛʦʜʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʝʛʠʦʥʘ ʘʢʪʠʚʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʝʛʦ 

ʠʟʫʯʝʥʠʶ, ʩʙʦʨʫ ʨʘʟʥʦʛʦ ʨʦʜʘ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʫʯʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʩʪʦʨʦʥ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʝʛʠʦʥʘ ʙʳʣʦ ʝʛʦ ʩʦʩʝʜʩʪʚʦ ʩ ʈʦʩʩʠʡʩʢʦʡ ʀʤʧʝʨʠʝʡ, ʪʘʢʞʝ 

ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʣʦʩʴ ʨʘʟʤʝʱʝʥʠʝ ʧʨʦʭʦʜʠʚʰʠʭ ʯʝʨʝʟ ʝʛʦ ʪʝʨʨʠʪʦʨʠʶ ʧʫʪʝʡ 

ʪʦʨʛʦʚʣʠ, ʩʦʝʜʠʥʷʶʱʠʭ ʩʪʨʘʥʳ ɸʟʠʠ ʩ ɽʚʨʦʧʦʡ. ʇʝʨʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʦʩʠʣʘ ʣʠʰʴ 

ʦʧʠʩʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʚʩʪʨʝʯʘʣʘʩʴ ʚ ʟʘʧʠʩʷʭ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʥʘ ʪʦ ʚʨʝʤʷ 

ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʚ ʠ ʢʫʧʮʦʚ. ʆʥʠ ʙʳʣʠ ʩʢʫʜʥʳ ʥʘ ʧʦʣʝʟʥʳʝ ʜʘʥʥʳʝ ʠ ʯʘʩʪʦ 

ʧʨʦʪʠʚʦʨʝʯʠʣʠ ʜʨʫʛ ʜʨʫʛʫ [1, 2]. ʆʨʛʘʥʠʟʦʚʘʥʥʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘʯʘʣʠʩʴ ʥʝʩʢʦʣʴʢʦ ʧʦʟʞʝ, ʠ ʩʚʷʟʘʥʳ ʙʳʣʠ ʢʘʢ ʩ ʠʩʪʦʨʠʝʡ ʢʨʘʷ, ʪʘʢ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ 

ʮʝʣʦʤ ï ʵʪʦ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʂʘʟʘʭʩʪʘʥʘ ʢ ʈʦʩʩʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʫʢʨʝʧʣʝʥʠʡ ʩ ʮʝʣʴʶ 

ʟʘʱʠʪʳ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʧʝʨʝʩʝʣʝʥʠʝ ʢʨʝʩʪʴʷʥ [2, 3]. ʇʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʣʫʯʝʥʠʝ ʦʙʱʝʡ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʩʣʘʙʦʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʇʝʨʚʳʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʠ ʨʝʛʠʦʥʘ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ 

1776-1774 ʛʛ. ʊʘʢ, ʇʘʣʣʘʩ ʇ.ʉ., ʚ ʭʦʜʝ ʩʚʦʠʭ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʫʜʝʣʷʣ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʩʚʷʟʷʤ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥ 

ʥʘʙʣʶʜʘʣ ʟʘ ʩʤʝʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʦʯʚ, ʦʪ ʯʝʨʥʦʟʝʤʦʚ ʚ ʩʪʝʧʷʭ ʜʦ 

ʩʦʣʦʥʯʘʢʦʚ. 

ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʠʟʫʯʝʥʠʠ ʩʳʛʨʘʣ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʯʣʝʥʦʚ 

ʀʈɻʆ. ɺʝʩʴʤʘ ʮʝʥʥʳʤʠ ʙʳʣʠ ʦʪʨʘʩʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʷʜʦʤ ʚʠʜʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ: ʛʝʦʣʦʛ-ʧʘʣʝʦʥʪʦʣʦʛ ʀ.ɼ. ʏʝʨʩʢʠʡ ʠʟʫʯʘʣ ʉʠʙʠʨʩʢʠʡ ʧʦʯʪʦʚʳʡ ʪʨʘʢʪ, 

ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʣ ʧʦ ʩʝʚʝʨʥʦʡ ʦʢʨʘʠʥʝ ʂʘʟʘʭʩʪʘʥʘ (1865-1869). ɻʝʦʣʦʛ ʠ ʛʝʦʤʦʨʬʦʣʦʛ 

ʗ.ʉ. ʕʜʝʣʴʰʪʝʡʥ ʫʩʪʘʥʦʚʠʣ ʩʚʷʟʴ ʩʪʨʦʝʥʠʷ ʠ ʨʝʣʴʝʬʘ ʭʨʝʙʪʦʚ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʧʦʟʞʝ 

ʥʘʧʠʩʘʣ ʪʨʫʜ çɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʦʯʝʨʢ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳè (1930, 1932), 
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ʠ ʜʨ. [2, 3, 6, 16-18]. ʈʘʙʦʪʳ ʂ.ʀ. ɹʦʛʜʘʥʦʚʠʯʘ, ʅ. ɺʳʩʦʮʢʦʛʦ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʩʭʝʤ ʪʨʝʪʠʯʥʳʭ ʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ [1, 6, 12]. ɸ.ʌ. ʄʠʜʜʝʥʜʦʨʬ (1871), ʠʟʫʯʘʷ 

ʀʰʠʤʩʢʫʶ ʩʪʝʧʴ, ʦʪʤʝʪʠʣ ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʦʣʦʥʯʘʢʦʚ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʴ 

ʟʘʩʫʭ, ʦʪʨʘʞʘʶʱʠʭʩʷ ʥʘ ʤʝʩʪʥʳʭ ʣʘʥʜʰʘʬʪʘʭ [3, 6, 9].  

ɿʘ ʜʦʩʪʘʪʦʯʥʦ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʤʥʦʞʝʩʪʚʦ 

ʵʢʩʧʝʜʠʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ʌ. ɻʫʤʙʦʣʴʜʪʘ (1829-1830), ʟʘʣʦʞʠʚʰʝʛʦ 

ʦʩʥʦʚʳ ʦʙʱʝʛʦ ʟʝʤʣʝʚʝʜʝʥʠʷ ʠ ʩʦʟʜʘʚʰʝʛʦ ʬʠʟʠʯʝʩʢʫʶ ʛʝʦʛʨʘʬʠʶ, ʥʘʧʠʩʘʚʰʝʛʦ 

ʪʨʝʭʪʦʤʥʳʡ ʪʨʫʜ çʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷè, ʇ.ʇ. ʉʝʤʝʥʦʚʘ (1856), ʟʥʘʤʝʥʠʪʦʛʦ ʩʚʦʠʤ 

ʠʟʫʯʝʥʠʝʤ ʊʷʥʴ-ʐʘʥʷ. ɹʳʣʠ ʠ ʚʦʝʥʥʦ-ʥʘʫʯʥʳʝ ʵʢʩʧʝʜʠʮʠʠ, ʥʘʧʨʠʤʝʨ, ʅ.ʇ. ʈʳʯʢʦʚʘ 

(1770-1771) ʠ ʇ.ʀ. ʐʘʥʛʠʥʘ (1816). [4-12] ɹʣʘʛʦʜʘʨʷ ʠʭ ʪʨʫʜʘʤ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʨʘʟʚʝʜʢʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʥʘʡʜʝʥʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʧʨʦʚʝʜʝʥʳ ʧʝʨʚʳʝ 

ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ. ʊʘʢ ʞʝ ʙʳʣʠ ʠʟʫʯʝʥʳ 

ʧʦʯʚʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. ɹʘʟʦʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ ʢʦʤʧʣʝʢʩʥʦʝ ʝʩʪʝʩʪʚʝʥʥʦ-

ʠʩʪʦʨʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʜʳ [3]. ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ ʨʦʣʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʊʨʘʥʩʩʠʙʠʨʩʢʦʡ ʠ ʎʝʥʪʨʘʣʴʥʦ-ʉʠʙʠʨʩʢʦʡ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʚ ʦʩʚʦʝʥʠʠ ʨʝʛʠʦʥʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚʜʦʣʴ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʣʠʥʠʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʤʝʩʪʥʦʩʪʠ. ɺ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠʟʚʝʩʪʝʥ ʛʝʦʣʦʛ ɸ.ɸ. ʂʨʘʩʥʦʧʦʣʴʩʢʠʡ, 

ʢʦʪʦʨʳʡ ʨʫʢʦʚʦʜʠʣ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʉʠʙʠʨʩʢʦʡ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʘ ʧʦʟʞʝ ʠʟʫʯʘʣ ʛʝʦʣʦʛʠʶ ɸʢʤʦʣʠʥʩʢʦʡ ʠ ʉʝʤʠʧʘʣʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʝʡ 

(1896) [1, 13]. ɺ ʥʘʯʘʣʝ ʍʍ ʚ. ʥʘʯʘʣʠʩʴ ʧʝʨʝʩʝʣʝʥʠʷ ʢʨʝʩʪʴʷʥ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʉʝʚʝʨʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʫʟʢʠʤʠ, ʚ ʦʩʥʦʚʥʦʤ ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʠʟʫʯʝʥʠʝ 

ʧʦʯʚʝʥʥʦ-ʙʦʪʘʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʘ ʣʘʥʜʰʘʬʪʥʳʭ ʠ ʚʦʚʩʝ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ [13, 14]. 

ʆʜʥʘʢʦ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʫ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚʩʸ ʞʝ ʙʳʣʠ.  

ʆʪʜʝʣʴʥʦ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʣʠʤʥʦʣʦʛʠʯʝʩʢʦʡ ʪʝʤʘʪʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʨʘʙʦʪʘʭ ʀ. ʌʘʣʴʢʘ, ʇ.ɸ. ʉʣʦʚʮʦʚʘ, ʇ.ʇ. ʉʝʤʝʥʦʚʘ. ɸ.ɸ. 

ʂʨʘʩʥʦʧʦʣʴʩʢʦʛʦ, ʅ. ɺʳʩʦʮʦʢʦʛʦ ʠ ʜʨ. [2, 3, 17, 18]. ʎʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ 

ʩʦʣʝʥʳʭ ʦʟʝʨ ʨʝʛʠʦʥʘ ʠ ʚʳʚʦʜ ʦʙ ʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʩʜʝʣʘʣ ʅ.ʂ. 

ɺʳʩʦʮʢʠʡ. ʊʘʢ ʞʝ ʦʟʝʨʘ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʠʟʫʯʘʣ ʂ.ʅ. ʇʝʩʪʦʚʩʢʠʡ, ʥʘʧʠʩʘʚʰʠʡ 

çɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʦʢʨʝʩʪʥʦʩʪʝʡ ʦʟʝʨ ʊʝʢʝ ʠ ʋʣʴʢʝʥ ʂʘʨʦʡ ʚ ʉʝʚʝʨʥʦʤ 

ʂʘʟʘʭʩʪʘʥʝè [2, 3, 6, 12, 17]. ʆʩʦʙʝʥʥʦ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ ʃ.ʉ. ɹʝʨʛʘ, ʠʟʫʯʘʚʰʝʛʦ 

ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʫʜʝʣʷʚʰʝʛʦ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʣʠʤʥʦʣʦʛʠʯʝʩʢʠʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ. ʃʝʚ ʉʝʤʝʥʦʚʠʯ ʩʨʘʚʥʠʚʘʣ ʠʤʝʶʱʠʝʩʷ ʢʘʨʪʳ ʩ ʪʝʢʫʱʠʤ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʦʟʝʨ. ʕʪʠ ʨʘʟʣʠʯʠʷ ʛʦʚʦʨʠʣʠ ʦ ʧʨʝʚʨʘʱʝʥʠʠ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʦʚ ʜʥʘ ʚ 

ʩʫʫh, ʥʘʧʨʠʤʝʨ, ʦʟʝʨʦ ʉʠʣʝʪʳʪʝʥʠʟ. ʆʜʥʘʢʦ, ʩʦʙʨʘʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʜʨʫʛʠʤ ʦʟʝʨʘʤ, 

ʥʘʧʨʠʤʝʨ, ʂʳʟʳʣʢʘʢ ʠ ʊʝʢʝ, ʛʦʚʦʨʠʣʠ ʦʙ ʦʙʨʘʪʥʦʤ, ʯʪʦ ʥʘʧʨʘʚʠʣʦ ɹʝʨʛʘ ʥʘ 

ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʥ ʧʨʦʚʝʣ ʧʦʜʨʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ, ʨʝʣʴʝʬʘ ʜʥʘ, ʛʣʫʙʠʥ, ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʦʟʝʨ ʊʝʢʝ, ʂʳʟʳʣʢʘʢ, 

ʉʝʣʝʪʠʪʝʥʠʟ, ʩʦʙʨʘʣ ʟʦʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʦʪʘʥʠʯʝʩʢʠʝ ʢʦʣʣʝʢʮʠʠ. ɹʝʨʛʦʤ ʙʳʣʘ ʜʦʢʘʟʘʥʘ 

ʦʰʠʙʦʯʥʦʩʪʴ ʛʠʧʦʪʝʟʳ ʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʤ ʫʩʳʭʘʥʠʠ ʚʦʜʦʝʤʦʚ, ʚʝʜʴ ʩʫʱʝʩʪʚʫʝʪ 

ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʚ ʢʦʣʝʙʘʥʠʠ ʠʭ ʫʨʦʚʥʷ ʚʦʜʳ, ʘ ʠʤʝʥʥʦ ʛʦʜʳ ʚʳʩʦʢʦʛʦ ʩʪʦʷʥʠʷ ʠ 

ʙʝʟʚʦʜʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʃ.ʉ. ɹʝʨʛ ʠ ʇ.ɻ. ʀʛʥʘʪʦʚ (1900) ʩʯʠʪʘʣʠ, ʯʪʦ ʯʝʨʝʜʦʚʘʥʠʝ 

ʭʦʣʦʜʥʳʭ ʠ ʜʦʞʜʣʠʚʳʭ ʧʝʨʠʦʜʦʚ ʩ ʪʝʧʣʳʤʠ ʠ ʩʫʭʠʤʠ ʦʭʚʘʪʳʚʘʝʪ 35 ʣʝʪ [14, 15, 23].  

ʉʝʨʝʜʠʥʘ ʍʍ ʚʝʢʘ ʦʟʥʘʤʝʥʦʚʘʣʘ ʵʧʦʭʫ ʮʝʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʉʝʚʝʨʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ. ɺ ʵʪʦ ʚʨʝʤʷ ʨʘʙʦʪʘʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʨʫʢʦʚʦʜʠʣʘ ʦʩʦʙʘʷ 

ʵʢʩʧʝʜʠʮʠʷ ʉʦʚʝʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʣ ɸʅ ʉʉʉʈ ʧʦ ʟʝʤʣʷʤ ʥʦʚʦʛʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ (1954-1960). ʊʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ 

ɹʦʪʘʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʈɸʅ ʠ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ. ɹʦʣʴʰʠʝ 
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ʢʦʣʣʝʢʪʠʚʳ ʫʯʝʥʳʭ ʠʩʩʣʝʜʦʚʘʣʠ ʛʝʦʤʦʨʬʦʣʦʛʠʶ, ʛʠʜʨʦʣʦʛʠʶ, ʣʘʥʜʰʘʬʪʳ ʪʝʨʨʠʪʦʨʠʠ. 

ɿʜʝʩʴ ʜʘʞʝ ʨʘʙʦʪʘʣʘ ʵʢʩʧʝʜʠʮʠʷ ʄɻʋ çʎʝʣʠʥʥʘʷè, ʟʘʥʠʤʘʚʰʘʷʩʷ ʦʙʦʩʥʦʚʘʥʠʝʤ 

ʧʨʦʝʢʪʦʚ ʦʩʚʦʝʥʠʷ ʮʝʣʠʥʥʳʭ ʠ ʟʘʣʝʞʥʳʭ ʟʝʤʝʣʴ. ʈʫʢʦʚʦʜʠʣ ʝʡ ʛʝʦʣʦʛ ɺ. ʅʠʢʦʣʘʝʚ, 

ʣʘʫʨʝʘʪ ʃʝʥʠʥʩʢʦʡ ʧʨʝʤʠʠ 1958 ʛ. [16, 19].  

ɺʝʩʦʤʳʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ ʢʨʘʷ ʚʥʝʩʣʠ ʠ ʤʝʩʪʥʳʝ ʫʯʝʥʳʝ, ʥʘʧʨʠʤʝʨ, ɻ.ɼ. 

ʆʚʯʠʥʥʠʢʦʚ. ɺ ʧʝʨʠʦʜ 40ʭ-60ʭ ʛʦʜʦʚ ʦʥ ʨʘʙʦʪʘʣ ʨʝʢʪʦʨʦʤ ʚ ʇʝʪʨʦʧʘʚʣʦʚʩʢʦʤ 

ʠʥʩʪʠʪʫʪʝ, ʘ ʚ 1956-1969 ʛʛ. ʧʦʜ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʷʜ ʢʦʤʧʣʝʢʩʥʳʭ 

ʵʢʩʧʝʜʠʮʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʩʦʣʝʥʳʭ ʦʟʝʨ ʀʰʠʤʩʢʦʡ ʩʪʝʧʠ [4, 13]. ʊʘʢ ʢʘʢ ʨʝʛʠʦʥ ʙʳʣ ʚʩʝ 

ʝʱʝ ʩʣʘʙʦ ʠʟʫʯʝʥ ʦ ʤʥʦʛʠʭ ʦʟʝʨʘʭ ʣʠʙʦ ʥʝ ʟʥʘʣʠ ʩʦʚʩʝʤ, ʣʠʙʦ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣʦ ʢʨʘʡʥʝ 

ʤʘʣʦ. ɹʣʘʛʦʜʘʨʷ ʨʘʙʦʪʝ ɻ.ɼ, ʆʚʯʠʥʥʠʢʦʚʘ ʠ ʝʛʦ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʦʜʭʦʜʫ ʚ ʠʭ ʠʟʫʯʝʥʠʠ 

ʙʳʣʦ ʩʦʙʨʘʥʦ ʤʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʟʚʦʣʷʚʰʝʛʦ ʪʦʯʥʦ ʟʥʘʪʴ ʚ ʢʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʤʥʦʛʠʝ 

ʚʦʜʦʝʤʳ.  [21, ʩ 63]. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ɻʝʦʨʛʠʝʤ ɼʤʠʪʨʠʝʚʠʯʝʤ, ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʟʘʩʦʣʝʥʠʷ ʦʟʝʨ ʷʚʣʷʶʪʩʷ ʧʦʜʟʝʤʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʢʦʪʦʨʳʝ 

ʧʠʪʘʶʪ ʠʭ ʥʘʨʘʚʥʝ ʩ ʦʩʘʜʢʘʤʠ ʠ ʪʘʣʳʤʠ ʚʦʜʘʤʠ.  ʆʜʥʦʡ ʠʟ ʮʝʣʝʡ ʝʛʦ ʨʘʙʦʪʳ ʙʳʣ 

ʢʘʪʘʣʦʛ ʦʟʝʨ ʩ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ. ɺʩʝʛʦ ʠʤ ʙʳʣʦ ʠʟʫʯʝʥʦ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʦʟʝʨ 

ʨʝʛʠʦʥʘ ʠ ʨʝʟʫʣʴʪʘʪʦʤ ʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʠ ʪʨʫʜʳ: çʆ ʩʦʩʪʦʷʥʠʠ ʦʟʸʨ ʉʝʚʝʨʦ-

ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠè 1960 ʛ., çʆ ʩʦʩʪʦʷʥʠʠ ʛʨʠʚ ʚ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠè1970 ʛ., çʂ ʚʦʧʨʦʩʫ ʦ ʛʨʫʥʪʦʚʦʤ ʧʠʪʘʥʠʠ ʤʘʣʳʭ ʦʟʸʨ, ʦʟʸʨʘ ʉʝʚʝʨʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘè 1960 ʛ., çʉʣʝʜʳ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʚ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠè 

1970 ʛ. [22, ʩ 76].  

ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʟʝʨ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʝʛʠʦʥʘ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʠʜʝʷʭ 

ʃ.ʉ. ɹʝʨʛʘ, ʘ ʪʘʢʞʝ ʩʚʷʟʘʥʳ ʩ ʠʟʫʯʝʥʠʝʤ ʦʨʥʠʪʦʬʘʫʥʳ ʚʦʜʦʸʤʦʚ. ʅʘʧʨʠʤʝʨ, 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʶʛʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ɸ.ʅ. ʌʦʨʤʦʟʦʚʳʤ ʚ 50-ʭ ʛʦʜʘʭ 20 ʚʝʢʘ ʜʘʣʠ ʚʝʩʴʤʘ 

ʮʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʤʥʦʛʠʭ ʦʟʝʨ ʨʝʛʠʦʥʘ. ʆʥ ʦʪʤʝʪʠʣ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ 

ʥʠʭ ʠʤʝʝʪ ʵʨʦʟʠʦʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʠ ʠʤʝʶʪ ʤʘʣʝʥʴʢʫʶ ʛʣʫʙʠʥʫ ʠ ʧʣʦʱʘʜʴ. ʊʘʢʞʝ 

ʌʦʨʤʦʟʦʚ ʧʠʩʘʣ ʦ ñʩʪʝʧʥʳʭ ʙʣʶʜʮʘʭò, ʟʘʧʘʜʠʥʘʭ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʚ ʚʝʩʝʥʥʠʡ 

ʧʝʨʠʦʜ ʟʘʧʦʣʥʷʣʠʩʴ ʚʦʜʦʡ ʠ ʠʤʝʣʠ ʰʠʨʠʥʫ ʜʦ 100 ʤʝʪʨʦʚ. ʆʥ ʦʪʤʝʯʘʣ, ʯʪʦ ʧʣʦʱʘʜʴ ʠʭ 

ʥʝʚʝʣʠʢʘ, ʦʜʥʘʢʦ ʢʦʣʠʯʝʩʪʚʦ ʦʛʨʦʤʥʦ ʠ ʤʝʩʪʘʤʠ ʦʥʠ ʦʙʨʘʟʫʶʪ ʮʝʧʦʯʢʠ. ʄʥʦʛʠʝ 

ʩʪʝʧʥʳʝ ʨʝʢʠ ʦʙʨʘʟʫʶʪ ʚ ʥʠʟʦʚʴʷʭ ʢʦʥʝʯʥʳʝ ʦʟʝʨʘ. ʀʟ-ʟʘ ʢʦʣʝʙʘʥʠʷ ʠʭ ʩʪʦʢʘ, ʫʨʦʚʥʠ 

ʵʪʠʭ ʦʟʝʨ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʛʦʜʘʤ ʠ ʩʝʟʦʥʘʤ. ʋʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʚ ʪʘʢʠʭ ʦʟʝʨʘʭ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʛʦʜʳ ʩ ʚʳʩʦʢʠʤ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ ʧʨʠ ʝʛʦ ʙʳʩʪʨʦʤ ʪʘʷʥʠʠ ʚ ʚʝʩʝʥʥʠʡ 

ʧʝʨʠʦʜ, ʘ ʦʩʘʜʢʠ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʠʩʧʘʨʷʶʪʩʷ, ʥʝ ʦʢʘʟʳʚʘʷ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ [23, ʩ. 1301-1305].  

ɺ 1995-1998 ʛʦʜʘʭ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʩʪʝʧʝʥʥʦʝ ʫʩʳʭʘʥʠʝ ʦʟʝʨ ʩʝʚʝʨʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ, ʧʨʦʮʝʩʩ ʢʦʪʦʨʦʛʦ ʫʩʠʣʠʣʘ ʟʘʩʫʭʘ 1998 ʛʦʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʵʢʩʧʝʜʠʮʠʠ ʀʥʩʪʠʪʫʪʘ ʟʦʦʣʦʛʠʠ, ʎʝʥʪʨʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʄʆʅ ʈʂ ʚ 1998 

ʛʦʜʫ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʥʘʯʘʣʦʤ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ 

ʦʟʝʨʥʦʡ ʦʨʥʠʪʦʬʘʫʥʝ. ɺ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ʩʪʨʘʥʳ ʩʪʦʷʣʘ ʞʘʨʘ ʜʦ +40 ʛʨʘʜʫʩʦʚ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ ʩʫʭʦʚʝʷʤʠ ʠ ʚʳʩʳʭʘʥʠʝʤ ʦʟʝʨ. ʅʘʧʨʠʤʝʨ, ʥʘ ʦʟʝʨʘʭ ɹʦʣʴʰʦʡ ʠ 

ʄʘʣʳʡ ɸʢʩʫʘʪ ʦʪʤʝʣʠ ʰʠʨʠʥʦʡ ʜʦ 150 ʤʝʪʨʦʚ, ʘ ʤʝʩʪʘʤʠ ʦʩʪʨʦʚʢʠ ʜʣʠʥʥʦʡ ʜʦ 100-150 

ʤʝʪʨʦʚ [24, ʩ 1063-1064].  

ʄʦʥʠʪʦʨʠʥʛ ʦʟʝʨ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʚ 2001-2002 ʛʛ. ʧʦʢʘʟʘʣ ʧʦʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʚʦʜʳ ʥʘ ʤʥʦʛʠʭ ʦʟʝʨʘʭ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʩʫʰʣʠʚʦʛʦ 

ʧʝʨʠʦʜʘ, ʜʣʠʚʰʝʛʦʩʷ ʥʘ ʪʦʪ ʤʦʤʝʥʪ 8 ʣʝʪ. ʆʟʝʨʦ ʂʫʣʳʢʦʣʴ ʚʳʩʦʭʣʦ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ, 

ʦʜʥʘʢʦ, ʥʘ ʩʝʚʝʨʝ ʦʙʣʘʩʪʠ, ʛʜʝ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʣʩʷ ʧʘʚʦʜʦʢ, ʫʨʦʚʝʥʴ ʚʦʜʳ 

ʧʦʜʥʷʣʩʷ ʥʘ 0.5-1.0. ʤʝʪʨ [25, ʩ 745]. 

ɺ ʢʦʥʮʝ XIX ʚʝʢʘ ʚ ʣʠʤʥʦʣʦʛʠʠ ʙʳʣ ʯʝʪʢʦ ʦʯʝʨʯʝʥ ʢʨʠʟʠʩ. ʆʥ ʚʳʨʘʟʠʣʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʧʘʨʘʜʠʛʤʘ, ʩʪʦʣʴ ʙʣʝʩʪʷʱʝ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʭʦʜʝ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ (IBP) 60-ʭ ʛʦʜʦʚ, ʙʦʣʴʰʝ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚʩʝ ʙʦʣʝʝ 
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ʩʣʦʞʥʳʝ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʦʙʱʝʩʪʚʦ ʥʘʫʢʠ ʩʪʘʚʠʪ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʠ ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. ɺ ʪʝʯʝʥʠʝ ʧʦʣʫʚʝʢʘ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʣʠʤʥʦʣʦʛʠʠ 

ʩʤʝʱʘʣʩʷ ʦʪ ʯʝʣʦʚʝʢʘ ʠ ʥʘʩʝʣʝʥʠʷ ʢ ʩʦʦʙʱʝʩʪʚʘʤ ʠ ʵʢʦʩʠʩʪʝʤʘʤ.  

ʇʨʘʢʪʠʢʘ ʧʦʩʪʘʚʠʣʘ ʧʝʨʝʜ ʣʠʤʥʦʣʦʛʠʝʡ ʛʨʘʥʜʠʦʟʥʫʶ ʟʘʜʘʯʫ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʢʘʟʘʣʠʩʴ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ.  

ɺ ʢʦʥʮʝ XIX ʚʝʢʘ ʥʘʫʢʘ, ʢʦʪʦʨʘʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʢʘʟʘʣʘ ʷʨʢʠʝ, ʚʧʝʯʘʪʣʷʶʱʠʝ ʧʨʠʤʝʨʳ ʠ ʙʳʣʘ ʦʧʠʩʘʪʝʣʴʥʦʡ ʥʘʫʢʦʡ. 

ɸʣʛʦʨʠʪʤ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʙʦʪ ʙʳʣ ʪʘʢʦʚ: ʥʝʢʦʪʦʨʳʝ ʬʘʢʪʳ ʥʘʙʣʶʜʘʣʠʩʴ 

ʚ ʧʨʠʨʦʜʝ ʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʠʥʦʛʜʘ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʝ, ʨʝʟʫʣʴʪʘʪʳ 

ʥʘʙʣʶʜʝʥʠʡ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ, ʠ ʚʩʝ ʟʘʢʘʥʯʠʚʘʣʦʩʴ ʚʳʚʦʜʦʤ 

ʵʤʧʠʨʠʯʝʩʢʦʡ ʬʦʨʤʫʣʳ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʩ ʦʮʝʥʢʦʡ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ.  

ɺ ʢʦʥʮʝ XIX ʚʝʢʘ ʩʘʤʦ ʩʦʙʦʡ ʨʘʟʫʤʝʣʦʩʴ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ 

ʵʢʦʩʠʩʪʝʤʳ, ʪʝʤ ʣʫʯʰʝ. ʆʩʦʙʝʥʥʦ ʩʨʝʜʠ ʧʨʘʢʪʠʢʫʶʱʠʭ ʣʠʤʥʦʣʦʛʦʚ ʩʫʱʝʩʪʚʦʚʘʣʘ 

ʤʠʬʠʯʝʩʢʘʷ ʚʝʨʘ ʚ ʩʠʣʫ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʣʠ ʙʳ ʠʟʚʣʝʯʴ ʧʨʘʚʜʫ 

ʠʟ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ. ʏʪʦ ʵʪʦ ʥʝ ʪʘʢ, ʩʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʵʢʦʣʦʛʠ ʧʝʨʚʳʤʠ 

ʧʦʥʷʣʠ ʠ, ʩʣʝʜʫʷ ʧʨʠʤʝʨʫ ʬʠʟʠʢʦʚ ʠ ʭʠʤʠʢʦʚ, ʧʨʠʤʝʥʠʣʠ ʤʝʪʦʜʳ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ  

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʦʨʩʢʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠʤʝʶʪ ʥʝ ʪʦʣʴʢʦ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ, ʥʦ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʦʙʨʘʟʫʶʱʠʝ ʧʝʪʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ ʵʢʦʩʠʩʪʝʤ. ɼʚʫʭ- ʠʣʠ ʪʨʝʭʤʝʨʥʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ ʩʠʩʪʝʤ ʩʪʘʥʦʚʠʪʩʷ ʥʝʧʨʝʤʝʥʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʃʠʤʥʦʣʦʛʠʷ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ. ʵʢʦʣʦʛʠʷ ʦʟʝʨ 

ʧʦʦʱʨʷʣʘʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʫʤʥʳʭ ʣʶʜʝʡ ʧʨʠ ʘʢʪʠʚʥʦʤ 

ʫʯʘʩʪʠʠ ʠ ʧʦʜʜʝʨʞʢʝ ʪʝʭ, ʢʪʦ ʙʳʣ ʦʩʥʦʚʘʥ ʚ ʢʦʥʮʝ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ. ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʛʨʫʧʧʳ ʣʠʤʥʦʣʦʛʦʚ ʚ ʩʦʟʜʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʠ ʠʥʩʪʠʪʫʪʘʭ, ʚʦʢʨʫʛ ʢʦʪʦʨʳʭ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘʫʯʥʳʝ ʪʝʭʥʠʢʫʤʳ ʪʦʛʦ ʞʝ ʧʨʦʬʠʣʷ.  

ɺ ʢʦʥʮʝ XIX ʚʝʢʘ ʣʠʤʥʦʣʦʛʠʷ ʥʘʯʘʣʘ ʫʯʠʪʳʚʘʪʴ ʜʠʥʘʤʠʢʫ ʩʚʦʠʭ ʵʣʝʤʝʥʪʦʚ ʥʝ 

ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʝʥʠ, ʥʦ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʩʳʛʨʘʣʠ ʵʬʬʝʢʪʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ, ʧʷʪʥʠʩʪʦʩʪʠ 

ʠ ʪʨʝʭʤʝʨʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ʕʪʦʤʫ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʙʦʨʦʚ ʚʦʟʜʫʰʥʦʛʦ ʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʧʦʷʚʣʝʥʠʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʅʘ ʩʪʳʢʝ 

ʵʢʦʣʦʛʠʠ, ʛʝʦʛʨʘʬʠʠ ʠ ʜʨʫʛʠʭ ʥʘʫʢ ʦ ɿʝʤʣʝ ʣʘʥʜʰʘʬʪʥʘʷ ʵʢʦʣʦʛʠʷ ʧʦʷʚʠʣʘʩʴ ʩʦ ʩʚʦʠʤʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʚʢʣʶʯʘʷ, ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʘʧʧʘʨʘʪʘ ʢʣʝʪʦʯʥʳʭ ʘʚʪʦʤʘʪʦʚ (ʇʦʩʧʝʣʦʚ, 1986).  

ʆʩʥʦʚʦʡ ʣʠʤʥʦʣʦʛʠʠ ʍʍ ʚʝʢʘ ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʩ ʦʮʝʥʢʦʡ 

ʙʘʣʘʥʩʘ ʚʝʱʝʩʪʚ ʠ ʵʥʝʨʛʠʠ (ɺʠʥʙʝʨʛ, 1968, 1981). ɺʘʞʥʦʩʪʴ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʜʠʥʘʤʠʢʠ ʵʢʦʩʠʩʪʝʤ ʥʝʦʩʧʦʨʠʤʘ ʠ ʠʤʝʣʘ ʪʘʢʦʝ ʞʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʢʘʢ ʟʘʢʦʥʳ ʅʴʶʪʦʥʘ ʚ ʤʝʭʘʥʠʢʝ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʠʣʠ ʧʝʨʠʦʜʠʯʝʩʢʘʷ 

ʪʘʙʣʠʮʘ ʄʝʥʜʝʣʝʝʚʘ ʵʣʝʤʝʥʪʦʚ ʚ ʭʠʤʠʠ.  

ʆʜʥʘʢʦ ʨʘʟʚʠʪʠʝ ʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʘʢʪʠʢʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʥʘʥʠʷ ʦʙ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʷʭ 

ʥʝʦʙʭʦʜʠʤʳ, ʥʦ ʥʝʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʦʧʠʩʘʥʠʷ ʜʠʥʘʤʠʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ. ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʨʛʘʥʠʟʤʦʚ. 

ɹʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʥʝʦʙʭʦʜʠʤ, ʥʦ ʜʘʣʝʢʦ ʥʝ ʜʦʩʪʘʪʦʯʝʥ ʜʣʷ ʨʝʰʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ XXI ʚʝʢʘ.  
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ɺ ʢʦʥʮʝ XIX ʚʝʢʘ ʧʨʝʞʜʝ ʚʩʝʛʦ ʵʢʦʣʦʛʠʷ ʤʦʨʩʢʠʭ ʩʠʩʪʝʤ, ʠ ʟʥʘʯʝʥʠʝ ʪʝʨʤʠʥʘ 

ʩʠʩʪʝʤʘ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʥʷʪʦ ʚʦ ʚʩʝʡ ʝʝ ʧʦʣʥʦʪʝ ʠ ʩʣʦʞʥʦʩʪʠ. ʌʠʣʦʩʦʬʩʢʠʝ ʦʩʥʦʚʳ 

ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʚʟʷʪʳ ʠʟ ʫʯʝʥʠʷ ʋʘʡʪʭʝʜʘ ʦ çʧʨʦʮʝʩʩʘʭè ʠ çʩʦʦʙʱʝʩʪʚʘʭè (1990). 

ɹʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʜʝʣʘʣʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʦʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʠ. ɼʦʩʪʘʪʦʯʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʟʘ ʢʦʨʦʪʢʠʡ 

ʧʝʨʠʦʜ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʞʫʨʥʘʣʝ çʕʢʦʣʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝè ʙʳʣʦ 

ʦʧʫʙʣʠʢʦʚʘʥʦ ʫʞʝ ʙʦʣʝʝ 150 ʪʦʤʦʚ. ɼʣʠʪʝʣʴʥʳʝ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʩʪʘʣʠ ʥʝ ʪʦʣʴʢʦ ʦʙʲʝʢʪʦʤ ʥʘʙʣʶʜʝʥʠʷ ʠ ʘʥʘʣʠʟʘ (ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʠʭ ʥʝ ʪʦʣʴʢʦ 

ʥʝ ʠʩʯʝʟʣʘ, ʥʦ ʠ ʫʩʠʣʠʣʘʩʴ), ʥʦ ʠ ʦʙʲʝʢʪʦʤ ʛʝʥʝʨʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʤʦʜʝʣʝʡ. ɼʣʷ ʨʝʰʝʥʠʷ ʣʠʤʠʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ XXI ʚʝʢʘ.  

ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ï ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ. ɺ 

ʢʦʥʮʝ XIX ʚʝʢʘ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʩʠʣʴʥʘʷ ʜʝʛʨʘʜʘʮʠʷ ʠ ʩʠʣʴʥʘʷ ʘʥʪʨʦʧʦʛʝʥʥʘʷ 

ʵʚʪʨʦʬʠʢʘʮʠʷ ʨʷʜʘ ʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʘʪʘʩʪʨʦʬʳ ʙʳʣʠ 

ʠ ʩʫʱʝʩʪʚʫʶʪ, ʥʦ ʜʝʣʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ ï ʵʪʦ ʦʪʥʶʜʴ ʥʝ ʢʦʥʩʪʘʪʘʮʠʷ ʩʘʤʦʛʦ ʬʘʢʪʘ 

ʠ ʥʝ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʥʘʩʣʘʞʜʝʥʠʝ ʵʪʠʤʠ ʢʘʪʘʩʪʨʦʬʘʤʠ (ʦʩʪʘʚʠʤ ʵʪʦ ʧʦʧʫʣʷʨʠʟʘʪʦʨʘʤ ʠ 

çʵʢʦʣʦʛʠʯʝʩʢʠʤ ʞʫʨʥʘʣʠʩʪʘʤè), ʘ ʩʦʟʜʘʥʠʝ ʪʘʢʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʝʦʨʠʡ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʦʪʚʨʘʱʘʶʪ, ʝʩʣʠ ʥʝ ʧʨʝʜʦʪʚʨʘʱʘʶʪ, ʪʦ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʧʨʝʜʚʠʜʷʪ ʧʦʩʣʝʜʩʪʚʠʷ 

ʪʘʢʠʭ ʢʘʪʘʩʪʨʦʬ ʠ ʜʘʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʠʭ ʫʩʪʨʘʥʝʥʠʶ ʤʦʛʣʠ ʙʳ ʧʦʜʘʪʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ.  

ɺ ʢʦʥʮʝ XIX ʚʝʢʘ ʩʫʱʝʩʪʚʫʝʪ ʪʝʦʨʠʷ ʜʠʥʘʤʠʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʜʝʣʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʦʛʥʦʟʳ ʥʝ ʪʦʣʴʢʦ ʚ ʦʙʳʯʥʳʭ, ʥʦ ʠ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʩʠʪʫʘʮʠʷʭ. ʀʜʝʷ ʦ ʪʦʤ, ʯʪʦ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʩʪʦʭʘʩʪʠʯʝʩʢʠʤʠ 

ʩʠʩʪʝʤʘʤʠ. ʆʜʥʘʢʦ ʛʝʥʝʪʠʢʠ ʧʝʨʚʳʤʠ ʧʨʠʥʷʣʠ ʜʘʨʚʠʥʦʚʩʢʠʡ ʧʦʜʭʦʜ, ʠ ʵʪʠ ʠʜʝʠ 

ʜʦʩʪʠʛʣʠ ʣʠʤʥʦʣʦʛʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ.  

ɺ ʢʦʥʮʝ XIX ʚʝʢʘ ʙʳʣʦ ʚʳʷʩʥʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤʳ, 

ʧʦʧʫʣʷʮʠʠ, ʩʦʦʙʱʝʩʪʚʘ ʠ ʵʢʦʩʠʩʪʝʤʳ. ʉʧʝʢʪʨ ʵʪʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʙʳʣ ʜʦʚʦʣʴʥʦ 

ʰʠʨʦʢʠʤ, ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʜʦ ʢʦʤʤʝʨʯʝʩʢʠʭ ʢʦʥʬʠʩʢʘʮʠʡ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʚ XIX 

ʚʝʢʝ ʪʘʢʦʡ ʧʦʜʭʦʜ ʫʞʝ ʦʢʘʟʘʣʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ. ʅʘ ɿʝʤʣʝ ʧʦʯʪʠ ʥʝʪ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, 

ʢʦʪʦʨʳʝ ʥʝ ʧʦʩʪʨʘʜʘʣʠ ʦʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ (ʜʘʞʝ ʦʟʝʨʦ ɺʦʩʪʦʢ ʚ ɸʥʪʘʨʢʪʠʜʝ), ʠ 

ʯʝʣʦʚʝʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ ʩʪʘʣʦ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʙʠʦʩʬʝʨʳ (ʥʦʦʩʬʝʨʘ, ʧʦ ʩʣʦʚʘʤ 

ɺʝʨʥʘʜʩʢʦʛʦ).  

ʉʝʛʦʜʥʷ ʫʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʘʪʴ ʚʣʠʷʥʠʝ ʯʝʣʦʚʝʢʘ ʥʘ ʵʢʦʩʠʩʪʝʤʳ, ʥʦ 

ʥʝʦʙʭʦʜʠʤ ʧʝʨʝʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ. ʆʪʩʶʜʘ ʚʦʟʥʠʢʣʘ 

ʠʜʝʷ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʜʘʞʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ɺʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʥʘʙʣʶʜʝʥʠʡ (ʤʦʥʠʪʦʨʠʥʛʘ) ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʦʜʛʦʪʦʚʢʝ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʢʨʘʪʢʠʡ ʘʥʘʣʠʟ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʠ ʜʘʣʴʥʝʡʰʠʭ 

ʪʝʥʜʝʥʮʠʡ ʚ ʠʭ ʨʘʟʚʠʪʠʠ ʥʠʢʦʠʤ ʦʙʨʘʟʦʤ ʥʝ ʧʨʝʪʝʥʜʫʝʪ ʥʘ ʧʦʣʥʦʪʫ, ʪʘʢ, ʥʘʧʨʠʤʝʨ, 

ʧʝʨʩʧʝʢʪʠʚʳ ʩʚʷʟʠ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʣʦʛʠʠ ʩ ʧʨʦʙʣʝʤʦʡ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ, ʩ ʛʣʦʙʘʣʴʥʳʤʠ ʠ ʵʪʠʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʧʦʚʝʜʝʥʠʷ ʯʝʣʦʚʝʢʘ ʚ ʦʪʥʦʰʝʥʠʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʪ. ʜ., ʦʩʪʘʣʠʩʴ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ.  

ʆʜʥʘʢʦ ʩʢʘʟʘʥʥʦʛʦ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʣʠʤʥʦʣʦʛʠ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʟʘʥʠʤʘʝʪʩʷ ʩʚʦʝʡ ʠ, ʥʝʩʦʤʥʝʥʥʦ, ʥʝʦʙʭʦʜʠʤʦʡ ʠ ʥʘʩʫʱʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʩʤʦʪʨʝʣʠ ʥʘ 

ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʥʝʤʥʦʛʦ ʜʘʣʴʰʝ ʠ ʜʘʣʴʰʝ, ʯʝʤ ʪʦʛʦ ʪʨʝʙʫʝʪ ʠʭ ʧʦʚʩʝʜʥʝʚʥʘʷ 

ʥʘʫʯʥʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʕʪʦ ʧʨʦʙʣʝʤʳ ʚʨʝʤʝʥʠ, ʠ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʩʤʝʥʳ ʧʘʨʘʜʠʛʤʳ. 
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ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʂʘʨʧʦʚ ɸ., ɺʣʘʜʠʤʠʨʦʚ ɸ. 

ʈʘʟʚʦʨʦʪʥʝʚʘ ʃ. ʠ ʜʨ.) ʩʚʷʟʘʥʳ ʪʘʢʞʝ ʩ ʵʢʦʣʦʛʠʝʡ ʠ ʧʦʠʩʢʦʤ ʧʫʪʝʡ ʩʦʢʨʘʱʝʥʠʷ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʝʦʩʠʩʪʝʤʳ.  

ʊʘʢ ʧʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ ʦʟʝʨ ʨʘʩʩʤʦʪʨʝʥʘ ʚ ʨʘʙʦʪʝ ʂʘʨʧʦʚʘ ɸ. ɺ., ʠʤ 

ʦʪʤʝʯʝʥʦ, ʯʪʦ ʜʣʷ ʨʝʛʠʦʥʘ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʙʝʩʩʪʦʯʥʳʭ ʦʟʝʨ ʩ ʚʳʩʦʢʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ, ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʧʦʩʦʙʥʳ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʨʘʜʠʦʘʢʪʠʚʥʳʝ 

ʵʣʝʤʝʥʪʳ, ʘ ʉʝʚʝʨʥʳʡ ʂʘʟʘʭʩʪʘʥ ʷʚʣʷʝʪʩʷ ʫʨʘʥʦʚʦʨʫʜʥʦʡ ʧʨʦʚʠʥʮʠʝʡ. ʕʪʦ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠʟ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʩʦʣʝʥʳʝ ʦʟʝʨʘ ʨʝʛʠʦʥʘ [26, ʩ 6-17]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʦʥʠʤʘʝʤ, ʯʪʦ ʧʨʦʙʣʝʤʘʪʠʢʘ ʦʟʝʨ ʨʝʛʠʦʥʘ ʠʤʝʝʪ ʙʦʣʴʰʫʶ 

ʠʩʪʦʨʠʶ ʠ ʚʦʧʨʦʩ ʠʟʫʯʘʣʩʷ ʪʱʘʪʝʣʴʥʦ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʝʩʷʪʢʦʚ ʣʝʪ. 

ʊʝʤʘʪʠʢʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʟʝʨ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʝʛʠʦʥʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʦʩʥʦʚʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ: 

ï ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ; 

ï ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ; 

ï ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ; 

ï ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ; 
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ʆʉʆɹɽʅʅʆʉʊʀ ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʆɻʆ ʂɸʈʊʆɻʈɸʌʀʈʆɺɸʅʀʗ 

ɺʆɼʅʓʍ ʆɹʒɽʂʊʆɺ 

 
1
ɻʨʦʟʦʚʩʢʠʡ ʅ.ʅ., 

2
ʄʘʟʙʘʝʚ ʆ.ɹ. 

(
1
ʅɸʆ ʂʋ ʠʤ. ʐ. ʋʘʣʠʭʘʥʦʚʘ, 

1
ʃʘʙʦʨʘʪʦʨʠʷ ʧʨʝʜʤʝʪʦʚ ʝʩʪʝʩʪʚʝʥʥʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ STEM-ʪʝʭʥʦʣʦʛʠʡ ʅɸʆ ʠʤ. ʓ. ɸʣʪʳʥʩʘʨʠʥʘ) 

 

ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷ ʚ ʍʍ ʚʝʢʝ ʠ ʩʪʨʝʤʠʪʝʣʴʥʘʷ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ 

ʩʬʝʨ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʘʟʚʠʪʠʶ ʥʝ ʪʦʣʴʢʦ ʙʳʪʦʚʳʭ ʘʩʧʝʢʪʦʚ, ʥʦ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʧʦʷʚʣʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʜʘʥʥʳʭ ʚ ʢʘʨʪʦʛʨʘʬʠʠ, ʧʝʨʝʭʦʜ ʢ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʨʝʰʝʥʠʝ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʢʘʨʪʦʛʨʘʬʠʠ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʪ.ʜ. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʥʘ ʩʪʳʢʝ ʛʝʦʛʨʘʬʠʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʢʘʢ ʩʦʚʝʨʰʝʥʥʦ 

ʥʦʚʦʝ ʠ ʨʘʥʥʝʝ ʥʝ ʩʫʱʝʩʪʚʦʚʘʚʰʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʧʦʩʦʙʥʦʝ ʨʝʰʠʪʴ ʪʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ 

ʨʘʥʝʝ ʙʳʣʠ ʥʝ ʧʦʜ ʩʠʣʫ. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩ ʢʘʯʝʩʪʚʝʥʥʦ ʫʥʠʢʘʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʤʝʪʦʜʦʚ, 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʥʦʛʦʩʪʦʨʦʥʥʝʛʦ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʦʙʲʝʢʪʦʚ ʧʨʠʨʦʜʥʦʛʦ ʠ ʧʨʠʨʦʜʥʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ.  

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ɸ.ʄ. ɹʝʨʣʷʥʪʘ ʠ ʀ.ʂ. ʃʫʨʴʝ, ʩʫʪʴ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʛʝʦʩʠʩʪʝʤ. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪ ʦʧʳʪ ʢʦʤʧʣʝʢʩʥʳʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʠʩʪʝʤʥʦʛʦ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. 

ʈʘʟʚʠʪʠʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʦʪʨʘʞʘʝʪ ʠ ʧʦʜʯʝʨʢʠʚʘʝʪ çʧʦʜʣʠʥʥʦ 

ʫʥʠʚʝʨʩʘʣʴʥʦʝ, çʩʢʚʦʟʥʦʝè ʟʥʘʯʝʥʠʝéè ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʵʪʦ ʚʨʝʤʷ ʥʘʯʘʣʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ ï ʦʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʥʘʨʷʜʫ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝʤ. [1] 

ʀʟʥʘʯʘʣʴʥʦ ɻʀʉ ʨʘʟʚʠʚʘʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʠ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʙʘʥʢʦʚ ʜʘʥʥʳʭ, ʥʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ɻʀʉ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ʠʩʧʦʣʴʟʫʶʪ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʢʘʢ ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʜʥʘ ʠʟ ʠʭ ʟʘʜʘʯ 

ï ʩʦʟʜʘʥʠʝ ʢʘʨʪ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʩʦʟʜʘʥʠʷ ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ɻʀʉ-ʧʨʦʝʢʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʠʟʫʯʘʝʤʳʝ ʦʙʲʝʢʪʳ (ʦʙʲʝʢʪʳ, ʵʣʝʤʝʥʪʳ) ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʠʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʦʢʨʫʞʝʥʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʘʪʴ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ, ʙʳʩʪʨʦ ʠ 

ʪʦʯʥʦ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʨʘʛʤʝʥʪʳ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʧʦʠʩʢʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʧʨʦʚʦʜʷʪʩʷ ʚ 
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ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ 

ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ.  ʀʤʝʷ ʪʘʢʦʡ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʥʝʦʙʭʦʜʠʤʦ ʯʝʪʢʦ ʚʳʩʪʨʦʠʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʨʠʝʤʦʚ. [2] 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʢ ʪʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ 

ʧʨʠʤʝʥʝʥʠʷ: 

ï ʨʘʟʨʘʙʦʪʢʘ ʚʝʢʪʦʨʥʦʡ ʦʩʥʦʚʳ; 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʦʨʦʥʥʝʡ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

ï ʦʙʦʙʱʝʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ ʠ ʧʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ. 

ɼʣʷ ʥʘʛʣʷʜʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ɻʀʉ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʧʨʦʝʢʪʳ ʢʘʨʪ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ï ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʠ ʬʠʟʠʯʝʩʢʘʷ, ʘ ʪʘʢʞʝ 

ʦʩʥʦʚʘ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʦʟʝʨ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʨʘʚʥʠʥʳ. ʕʪʘʧʳ 

ʩʦʟʜʘʥʠʷ ʧʦʰʘʛʦʚʦ ʙʫʜʫʪ ʦʧʠʩʘʥʳ ʥʠʞʝ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʥʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚʝʢʪʦʨʥʘʷ ʦʩʥʦʚʘ. ʀʟ ʙʦʣʴʰʦʛʦ ʩʧʝʢʪʨʘ 

ɻʀʉ ʙʳʣʦ ʚʳʙʨʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʪ ESRI ï ArcGIS ʚʝʨʩʠʠ 10.8, ʘ ʨʘʩʪʨʦʤ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʩʪʘʣʘ ʢʘʨʪʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʜʝʣʝʥʠʷ 

ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʜʭʦʜʷʱʘʷ ʧʦ ʚʩʝʤ ʢʨʠʪʝʨʠʷʤ. ʈʘʙʦʪʘ ʥʘʯʘʣʘʩʴ ʩ 

ʨʝʛʠʩʪʨʘʮʠʠ ʨʘʩʪʨʘ ï ʧʨʦʮʝʜʫʨʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʨʠʚʷʟʢʠ. ʆʜʥʠʤ ʠʟ ʧʣʶʩʦʚ 

ʚʳʙʨʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩʪʘʣʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʳʭ ʧʨʦʝʢʮʠʡ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ 

ʤʳ ʩʤʦʛʣʠ ʚʳʙʨʘʪʴ ʥʫʞʥʫʶ ʠ ʩʦʟʜʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʢʘʨʪʳ. ɹʣʘʛʦʜʘʨʷ 

ʨʘʟʥʳʤ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʤ ʧʨʠʝʤʘʤ ʨʝʛʠʩʪʨʘʮʠʷ ʧʨʦʰʣʘ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʙʝʟ 

ʧʦʛʨʝʰʥʦʩʪʝʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʩʧʣʘʡʥ, ʘ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʠʚʷʟʘʥʥʳʭ ʪʦʯʝʢ ï 24. (ʈʠʩʫʥʦʢ 1) 

ʇʦʩʣʝ ʧʨʠʚʷʟʢʠ ʤʦʞʥʦ ʙʳʣʦ ʥʘʯʠʥʘʪʴ ʦʮʠʬʨʦʚʢʫ ʦʙʲʝʢʪʦʚ. ɹʳʣʦ ʧʨʠʥʷʪʦ 

ʨʝʰʝʥʠʝ ʥʘʯʠʥʘʪʴ ʩ ʛʨʘʥʠʮ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ. ʉʦʟʜʘʥʠʝ ʩʣʦʝʚ ʧʨʦʠʩʭʦʜʠʪ ʩ 

ʧʦʤʦʱʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ArcCatalog. ʇʨʠ ʚʝʢʪʦʨʠʟʘʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ 

ʨʘʡʦʥʘ ʫʢʘʟʳʚʘʶʪʩʷ ʘʪʨʠʙʫʪʠʚʥʳʝ ʩʚʝʜʝʥʠʷ.  

 
ʈʠʩʫʥʦʢ 1 ï ʈʝʟʫʣʴʪʘʪ ʧʨʠʚʷʟʢʠ ʨʘʩʪʨʘ. 

 

ʉʣʝʜʫʶʱʠʡ ʰʘʛ ʦʮʠʬʨʦʚʢʠ ï ʨʘʙʦʪʘ ʩ ʛʠʜʨʦʛʨʘʬʠʝʡ. ɹʳʣʠ ʦʪʦʙʨʘʥʳ ʨʝʢʠ 

ʜʣʠʥʦʡ ʙʦʣʝʝ 150 ʢʠʣʦʤʝʪʨʦʚ ʠ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʦʟʝʨʘ ʦʙʣʘʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʣʝʥʳʝ ʦʟʝʨʘ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʨʘʚʥʠʥʳ. ʊʘʢʞʝ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʧʦʣʠʛʦʥ ʙʳʣʠ ʥʘʥʝʩʝʥʳ ʠ ʦʬʦʨʤʣʝʥʳ ʢʦʥʪʫʨʳ ʦʟʝʨ. ʊʘʙʣʠʮʘ ʘʪʨʠʙʫʪʦʚ ʜʘʥʥʦʛʦ ʩʣʦʷ 

ʫʩʣʦʞʥʝʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʢʦʣʦʥʢʘʤʠ, ʠʩʭʦʜʷ ʠʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʩʯʝʪʦʚ. 
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ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʩʣʦʝ ʚʳʙʨʘʥʥʦʡ ɻʀʉ ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʪʠʧ ʜʘʥʥʳʭ, ʪʦ ʥʘ 

ʛʠʜʨʦʛʨʘʬʠʶ ʚʳʰʣʦ ï ʜʚʘ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʠʬʨʦʚʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

 
ʈʠʩʫʥʦʢ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʦʮʠʬʨʦʚʢʠ ʛʨʘʥʠʮ ʠ ʛʠʜʨʦʛʨʘʬʠʠ. 

 

ɿʘʢʣʶʯʠʪʝʣʴʥʳʤ ʰʘʛʦʤ ʩʪʘʣʘ ʦʮʠʬʨʦʚʢʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʜʝʣʝʥʠʷ ʠ 

ʦʬʦʨʤʣʝʥʠʝ ʢʦʥʝʯʥʦʡ ʢʘʨʪʳ. ʇʦʣʠʛʦʥʳ ʨʘʡʦʥʦʚ ʧʦʩʣʫʞʠʣʠ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʩʣʦʝʚ ʛʨʘʥʠʮ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ, ʦʙʣʘʩʪʥʘʷ, ʨʘʡʦʥʥʘʷ. ɼʦʙʘʚʣʝʥʘ ʩʝʪʴ ʠʟ ʧʫʥʩʦʥʦʚ 

ʨʘʡʦʥʥʳʭ ʠ ʦʙʣʘʩʪʥʦʛʦ ʮʝʥʪʨʦʚ. ʀʪʦʛʦʚʘʷ ʢʘʨʪʘ ʩ ʫʯʝʪʦʤ ʣʝʛʝʥʜʳ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʩʝʢʮʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 

 
ʈʠʩʫʥʦʢ 3 ï ɺʘʨʠʘʥʪ ʠʪʦʛʦʚʦʡ ʢʘʨʪʳ ʚ ʨʘʙʦʯʝʤ ʥʘʙʦʨʝ ArcGIS. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʥʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚʝʢʪʦʨʥʘʷ ʦʩʥʦʚʘ ʜʣʷ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʠʥʘʤʠʢʦʡ ʦʟʸʨ, ʘ ʪʘʢʞʝ ʢʘʨʪʳ ʦʙʣʘʩʪʠ ʚ ʝʜʠʥʦʤ ʤʘʩʰʪʘʙʝ ʠ ʩʪʠʣʝ. 
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ɺʪʦʨʦʡ ʵʪʘʧ ʠʟʫʯʝʥʠʷ ʦʟʝʨ ʨʝʛʠʦʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ɻʀʉ ï ʧʨʦʚʝʜʝʥʠʝ 

ʤʦʥʠʪʦʨʠʥʛʘ. ʇʦʩʨʝʜʩʪʚʦʤ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ ʩʣʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʟʝʨ, ʜʘ ʠ ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ ʢʘʢ ʧʨʘʚʠʣʦ ʥʝ ʚʳʩʦʢʦʝ (ʤʝʥʝʝ 

250 ʤ). ʆʜʥʘʢʦ ʩʨʝʜʩʪʚʘ ɻʀʉ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʬʠʢʩʘʮʠʝʡ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʩʠʩʪʝʤʝ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʧʦʟʚʦʣʷʝʪ ʚʳʯʠʩʣʠʪʴ ʧʣʦʱʘʜʴ ʢʦʥʪʫʨʘ ʦʟʝʨ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʩʢʦʣʴʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʦʜʥʦ ʠ ʪʦʛʦ ʞʝ ʦʙʲʝʢʪʘ ʟʘ 

ʨʘʟʥʳʝ ʛʦʜʘ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʣʝʜʠʪʴ ʠʟʤʝʥʝʥʠʝ ʧʣʦʱʘʜʠ ʦʟʝʨ.   

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɻʀʉ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ 

ʦʟʝʨ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ Landsdat 6-7.  

ʊʝʭʥʦʣʦʛʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɻʀʉ ʜʣʷ ʦʮʝʥʢʠ ʧʣʦʱʘʜʠ ʟʝʨʢʘʣʘ, 

ʧʦʟʚʦʣʠʣʘ ʧʝʨʝʡʪʠ ʦʪ ʢʘʯʝʩʪʚʝʥʥʦʡ ʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʜʠʥʘʤʠʢʠ ʧʣʦʱʘʜʠ ʦʟʝʨ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʝʨʠʷ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʩʥʠʤʢʦʚ ʙʣʠʟʢʠʭ ʧʦ 

ʩʝʟʦʥʫ ʩʦ ʩʧʫʪʥʠʢʦʚ Landsat 6-7 ʟʘ ʪʝʧʣʳʡ ʧʝʨʠʦʜ 2007ʛ. ʇʨʠ ʚʳʙʦʨʝ ʩʥʠʤʢʦʚ 

ʫʯʠʪʳʚʘʣʘʩʴ ʩʝʟʦʥʥʦʩʪʴ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʦʟʝʨʘʭ. ɼʘʥʥʳʝ ʩ ʜʘʪʯʠʢʘ Landsat 6-7 

ʠʤʝʶʪ ʩʝʤʴ ʠ ʚʦʩʝʤʴ ʢʘʥʘʣʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʘʤʠ ʩʧʫʪʥʠʢʠ ʤʦʜʝʨʥʠʟʠʨʫʶʪʩʷ, ʘ ʥʘ 

ʙʦʣʝʝ ʨʘʥʥʠʭ ʚʝʨʩʠʷʭ ʩʧʫʪʥʠʢʘ ʠʭ ʙʳʣʦ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ.  

ʆʙʨʘʙʦʪʢʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ, ʦʧʝʨʘʮʠʠ ʥʘʣʦʞʝʥʠʷ ʚʝʢʪʦʨʥʳʭ ʦʙʲʝʢʪʦʚ 

ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʧʨʦʛʨʘʤʤʝ ArcGIS 10.8. ɺʳʜʝʣʝʥʠʝ ʦʟʝʨʥʳʭ ʛʨʘʥʠʮ ʧʦ ʩʥʠʤʢʘʤ Landsat 

6-7 ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦ ʧʨʘʚʠʣʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʥʪʨʘʩʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʧʨʦʠʟʚʦʜʠʣʦʩʴ 

ʩʤʝʰʝʥʠʝ ʢʘʥʘʣʦʚ.  

ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʦʪʨʠʩʦʚʢʠ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʠʭ ʦʩʥʦʚʝ ʥʘ ʧʦʩʪʨʦʝʥʥʦʡ ʟʘʨʘʥʝʝ ʬʠʟʠʯʝʩʢʦʡ ʢʘʨʪʝ ʨʝʛʠʦʥʘ, 

ʫʚʠʜʝʪʴ ʨʝʟʫʣʴʪʘʪʳ ʤʦʞʥʦ ʥʘ ʨʠʩʫʥʢʝ 4. ʉʝʨʳʡ ï ʘʧʨʝʣʴ, ʦʨʘʥʞʝʚʳʡ ï ʘʚʛʫʩʪ 2007 

ʛʦʜʘ.  

 
ʈʠʩʫʥʦʢ 4 ï ʉʠʣʝʪʳʪʝʥʠʟ ʘʚʛʫʩʪ/ʘʧʨʝʣʴ 2007ʛ. 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʱʘʜʠ ʦʟʝʨʘ ʚ ʪʘʙʣʠʮʫ ʘʪʨʠʙʫʪʦʚ ʙʳʣʘ ʜʦʙʘʚʣʝʥʘ ʢʦʣʦʥʢʘ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʤʝʥʝʤ ʠ ʪʠʧʦʤ ʜʘʥʥʳʭ ʚ ʥʝʡ. ʇʦʩʢʦʣʴʢʫ ʢʘʨʪʘ ʠ ʠʟʦʙʨʘʞʝʥʠʷ 
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ʠʤʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʧʨʠʚʷʟʢʫ ʨʘʩʯʝʪ ʧʣʦʱʘʜʠ ʟʝʨʢʘʣ, ʥʘʨʠʩʦʚʘʥʥʳʭ ʧʦ ʩʥʠʤʢʘʤ, 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ çʚʳʯʠʩʣʠʪʴ ʛʝʦʤʝʪʨʠʶè ʚ ʪʘʙʣʠʮʝ ʘʪʨʠʙʫʪʦʚ. 

ʈʝʟʫʣʴʪʘʪ ʤʦʞʥʦ ʙʳʣʦ ʧʦʣʫʯʠʪʴ ʚ ʥʫʞʥʦʡ ʥʘʤ ʝʜʠʥʠʮʝ ʠʟʤʝʨʝʥʠʷ ï ʢʚʘʜʨʘʪʥʳʭ 

ʢʠʣʦʤʝʪʨʘʭ, ʧʨʠʤʝʨ ʪʘʢʦʛʦ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 5.  

ʈʘʩʯʝʪʳ ʧʣʦʱʘʜʠ ʧʨʦʚʦʜʠʣʠʩʴ ʙʝʟ ʫʯʝʪʘ ʦʩʪʨʦʚʦʚ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʝʨʠʦʜʳ ʜʦʩʪʠʛʘʣʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʠʚ 

ʩʝʨʠʶ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ, ʧʨʦʠʟʚʝʜʷ ʩ ʥʠʤʠ ʨʘʙʦʪʳ ʧʦ ʜʝʰʠʬʨʦʚʢʝ ʠ ʦʪʨʠʩʦʚʢʝ ʧʦ 

ʥʠʤ ʦʟʝʨ, ʤʳ ʩʤʦʛʣʠ ʨʘʩʩʯʠʪʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʱʘʜʠ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʝʨʠʦʜʳ 

ʚʨʝʤʝʥʠ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʩʣʦʞʥʳʤ ʠ ʪʨʝʙʫʶʱʠʤ ʙʦʣʴʰʠʭ ʨʝʩʫʨʩʦʚ ʧʨʦʮʝʩʩʦʤ, ʦʥʦ ʥʝʩʝʪ ʩ 

ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʣʫʯʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʣʫʯʰʫʶ ʟʘʱʠʪʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʫʣʫʯʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ. ʉ ʧʦʤʦʱʴʶ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʳ ʤʦʞʝʤ ʩʦʟʜʘʚʘʪʴ 

ʢʘʨʪʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʜʝʪʘʣʠʟʘʮʠʝʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʣʫʯʰʝ 

ʧʦʥʠʤʘʪʴ ʠʭ ʬʦʨʤʫ, ʨʘʟʤʝʨʳ ʠ ʜʨʫʛʠʝ ʚʘʞʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʘʢʞʝ, 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʥʘʤ ʦʪʩʣʝʞʠʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʠ ʦʮʝʥʠʚʘʪʴ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

 

 
ʈʠʩʫʥʦʢ 5 ï ɺʳʯʠʩʣʝʥʠʝ ʧʣʦʱʘʜʠ ʦʟʝʨʘ ʉʠʣʝʪʳʪʝʥʠʟ. 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʟʘʱʠʪʳ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʦ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʧʨʦʝʢʪʦʚ ʧʦ ʛʝʦʵʢʦʣʦʛʠʠ ʚ 

ʰʢʦʣɹʥʦʤ ʢʫʨʩʝ ʛʝʦʛʨʘʬʠʠ. ɺ ʙʫʜʫʱʝʤ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʙʫʜʫʪ ʚʩʝ 

ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ, ʘ ʩʧʦʩʦʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʣʫʯʰʝʥʳ.  
 

ʃʠʪʝʨʘʪʫʨʘ 
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ʋɼʂ 911.2 

ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʀ ʄʆʅʀʊʆʈʀʅɻ ʈʗɼɸ 

ʇɸʈɸʄɽʊʈʆɺ ʇʆʏɺɽʅʅʆ-ʈɸʉʊʀʊɽʃʔʅʆɻʆ ʇʆʂʈʆɺɸ ʉ ʇʆʄʆʑʔʖ 

ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ ɿʆʅɼʀʈʆɺɸʅʀʗ ʅɸ ʊɽʈʈʀʊʆʈʀʀ 

ɼɾɽɹʈɸʀʃʔʉʂʆɻʆ ʈɸʁʆʅɸ  

 

ɻʫʩʝʡʥʦʚ ʈ.ɸ. 

(ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʀʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʠʠ ʠʤ. ʘʢʘʜ. ɻ.ɸ. ɸʣʠʝʚʘ) 

 

ɺʚʝʜʝʥʠʝ. ʉ 90-ʭ ʛʦʜʦʚ XX ʚʝʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ (LST), 

ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ (NDMI), ʜʠʥʘʤʠʢʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦ ʩʝʟʦʥʘʤ ʠ ʛʦʜʘʤ (NDVĶ) 

ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʩʨʝʜʫ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (GĶS) ʧʦʩʨʝʜʩʪʚʦʤ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ [5, 7]. 

ʅʘʭʦʞʜʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜ ʦʢʢʫʧʘʮʠʝʡ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʧʨʠʚʝʣʦ ʢ ʬʠʟʠʯʝʩʢʦʡ, ʭʠʤʠʯʝʩʢʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʜʝʛʨʘʜʘʮʠʠ ʵʢʦʩʠʩʪʝʤ. ɼʣʷ 

ʫʩʪʨʘʥʝʥʠʷ ʪʘʢʠʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʤʝʨʳ 

ʟʘʱʠʪʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʯʚʳ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʨʘʚʠʣʴʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ, ʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʜʨʫʛʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ ʥʘ 

ʦʩʥʦʚʝ ʥʘʜʣʝʞʘʱʝʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ.  

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʭʚʘʪʳʚʘʝʪ ʪʝʨʨʠʪʦʨʠʶ 

ɼʞʝʙʨʘʠʣʴʩʢʦʛʦ ʨʘʡʦʥʘ (100662,421 ʛʘ). ʆʧʠʩʘʥʠʝ ʤʝʩʪʥʦʩʪʠ ʜʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ (DEM) (ʨʠʩ. 1).  

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʘʨʪʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

 

ʊʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʚʳʩʦʪʝ 135-1910 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ɺ ʩʪʨʫʢʪʫʨʥʦ-

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠʪʦʨʠʷ ʩʦʩʪʦʠʪ ʠʟ ʢʫʧʦʣʴʥʳʭ ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ 

ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ, ʜʝʥʫʜʘʮʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʨʘʚʥʠʥ, ʤʝʞʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ 

ʚʧʘʜʠʥ, ʧʨʝʜʛʦʨʥʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʠ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʨʘʚʥʠʥ. ɺ ʨʘʡʦʥʝ 
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ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ IV ʧʝʨʠʦʜʘ, ʯʘʩʪʠʯʥʦ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʤʝʣʦʚʦʛʦ ʧʝʨʠʦʜʘ. 

ʉʝʚʝʨʥʳʝ ʩʢʣʦʥʳ ʩʦʩʪʘʚʣʷʶʪ 27,1% (27300,974 ʛʘ) ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, 

48,2% (48487,533 ʛʘ) - ʶʞʥʳʝ, 14,9% (14979,68 ʛʘ) - ʚʦʩʪʦʯʥʳʝ ʠ 9,8% (9894,234 ʛʘ) - 

ʟʘʧʘʜʥʳʝ ʩʢʣʦʥʳ. ʉʢʣʦʥʳ ʩ ʫʢʣʦʥʦʤ 0-10Á ʩʦʩʪʘʚʣʷʶʪ 76,5% ʧʣʦʱʘʜʠ (77032,35 ʛʘ), ʘ 

ʚʝʣʠʯʠʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ ʥʘ ʩʢʣʦʥʘʭ ʩ ʵʪʠʤ ʫʢʣʦʥʦʤ ʩʦʩʪʘʚʣʷʝʪ 500-100 

ʤ/ʢʤ
2
. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʦʙʣʘʜʘʝʪ ʫʤʝʨʝʥʥʦ-ʪʝʧʣʳʡ ʪʠʧ ʢʣʠʤʘʪʘ ʩ ʟʘʩʫʰʣʠʚʳʤ ʣʝʪʦʤ. 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ 13,7Áʉ, ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ - 

437,2 ʤʤ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 4,51-3,47 ʤ/ʩʝʢ ʦʪ 

ʨʘʚʥʠʥʥʦʡ ʟʦʥʳ ʢ ʛʦʨʥʦʡ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦʭʚʘʪʳʚʘʶʪ ʩʨʝʜʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʟʘ 1985-2022 ʛʦʜʳ. 

ʆʩʥʦʚʥʳʝ ʣʘʥʜʰʘʬʪʳ ʤʝʩʪʥʦʩʪʠ ʵʪʦ - ʟʘʩʫʰʣʠʚʦ-ʣʝʩʥʳʝ, ʣʝʩʦʩʪʝʧʥʳʝ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚʦ-ʩʪʝʧʥʳʝ ʣʘʥʜʰʘʬʪʳ ʥʠʟʢʦʛʦʨʴʷ. ʕʪʠ ʣʘʥʜʰʘʬʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ 

ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ (ʢʘʰʪʘʥʦʚʳʭ) ʧʦʯʚʘʭ.  

 ɺ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ (1985-2022 ʛʛ.), 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʚʝʛʝʪʘʮʠʦʥʥʦʤʫ ʧʝʨʠʦʜʫ (ʤʘʨʪ-ʦʢʪʷʙʨʴ). ʂʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘʣʴʥʦʡ 

ʪʦʯʢʠ ʠʟʦʙʨʘʞʝʥʠʷ: 38Á54'14.87"N; 46Á43'18.05"E.  

ɸʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɼʣʠʪʝʣʴʥʦʝ ʧʨʝʙʳʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜ ʦʢʢʫʧʘʮʠʝʡ ʠ 

ʧʦʚʪʦʨ ʘʢʪʠʚʥʦʡ ʬʘʟʳ ʚʦʡʥʳ ʥʘʥʝʩʣʠ ʩʝʨʴʝʟʥʳʡ ʫʱʝʨʙ ʵʢʦʩʠʩʪʝʤʘʤ. ʈʘʙʦʪʳ ʧʦ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʦʯʚʳ ʪʝʨʨʠʪʦʨʠʠ ʜʦ ʦʢʢʫʧʘʮʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʘʟʥʳʝ ʛʦʜʳ [1, 2]. ʉ 

1990 ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʙʳʣʠ ʧʨʝʢʨʘʱʝʥʳ. 

ʀʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

(NDVĶ, LST, NDWĶ, VHĶ), ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ 

(LANDSAT 4-9 OLI_TIRS_L1TP) ʟʘ 1985-2022 ʛʦʜʳ. 

ʅʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ (NDVĶ) ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʦʮʝʥʢʠ 

ʠʟʤʝʥʝʥʠʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ [8, 9]. ɿʥʘʯʝʥʠʷ NDVĶ ʚʘʨʴʠʨʫʶʪ ʦʪ -1 ʜʦ 1. ʉʦʛʣʘʩʥʦ NDVĶ, 

ʠʟʤʝʥʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʦʮʝʥʠʚʘʣʠʩʴ ʧʦ 3 ʢʘʪʝʛʦʨʠʷʤ ʠ ʧʨʦʠʟʚʦʜʠʣʠʩʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʩʯʝʪʳ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 1985 ʛʦʜʫ 45,04% (45341,181 ʛʘ) 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ ʩʦ ʩʣʘʙʦ, 43,85% (44140,69 ʛʘ) ʩʨʝʜʥʝ, 11,11% (11180,55 

ʛʘ) ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʘ ʚ 2022 ʛʦʜʫ 59,95% (60342,58 ʛʘ) ʩʦ ʩʣʘʙʦ, 

39,87% (40129,95 ʛʘ) ʩʨʝʜʥʝ, 0,18% (189,891 ʛʘ) ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ 

(ʨʠʩ. 2). 

 

 

ʈʠʩʫʥʦʢ 2 ï ʀʟʤʝʥʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦ ʢʘʪʝʛʦʨʠʷʤ NDVĶ 
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ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʫʨʦʚʥʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʵʢʦʩʠʩʪʝʤ ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʅʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʈʘʟʥʦʩʪʥʳʡ ɺʦʜʥʳʡ ʀʥʜʝʢʩ (NDWĶ) ɿʥʘʯʝʥʠʷ NDWĶ 

ʚʘʨʴʠʨʫʶʪ ʦʪ -1 ʜʦ 1. ʉʦʛʣʘʩʥʦ NDWĶ, ʩʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ 

ʵʢʦʩʠʩʪʝʤʳ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ 3 ʢʘʪʝʛʦʨʠʷʤ, ʠ ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʨʘʩʯʝʪʳ (ʨʠʩ. 3).  

 

 
ʈʠʩʫʥʦʢ 3 ï ʆʮʝʥʢʘ ʚʣʘʞʥʦʩʪʠ ʧʦ ʢʘʪʝʛʦʨʠʷʤ NDWĶ 

 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʢʦʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ, ʟʘʥʠʤʘʣʠ 48,47% ʪʝʨʨʠʪʦʨʠʠ (48787,3 ʛʘ) ʚ 1985 ʛʦʜʫ ʠ 53,74% 

(54097,14 ʛʘ) ʚ 2022 ʛʦʜʫ; ʵʢʦʩʠʩʪʝʤʳ ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ - 40,89% 

ʪʝʨʨʠʪʦʨʠʠ (41160,35 ʛʘ) ʚ 1985 ʛʦʜʫ, ʚ 2022 ʛʦʜʫ 40,78% (41043,17 ʛʘ); ʵʢʦʩʠʩʪʝʤʳ ʩ 

ʥʦʨʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩʦʩʪʘʚʣʷʣʠ 10,64% (10714,771 ʛʘ) ʪʝʨʨʠʪʦʨʠʠ ʚ 

1985 ʛʦʜʫ ʠ 5,48% (5522,111 ʛʘ) ʚ 2022 ʛʦʜʫ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ (LST) ʢʦʣʝʙʘʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1,2 ʜʦ 24,3ÁC ʚ 

1985 ʛʦʜʫ ʠ ʦʪ 5,8 ʜʦ 30,9ÁC ʚ 2022 ʛʦʜʫ. 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʡ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʵʢʦʩʠʩʪʝʤ  ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʩʦʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʨʘʩʩʝʷʥʠʷ ʣʠʥʝʡʥʦʡ ʪʝʥʜʝʥʮʠ ʆʮʝʥʢʘ 

ʚʣʘʞʥʦʩʪʠ ʧʦ ʢʘʪʝʛʦʨʠʷʤ (ʨʠʩ. 5). 

 

 
ʈʠʩʫʥʦʢ 5 ï ʂʦʨʨʝʣʷʮʠʷ NDVĶ & NDWĶ (1985-2022 ʛʛ.) 
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ʃʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʩʩʝʷʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ 1985 ʛʦʜʫ 

ʦʪʤʝʯʘʣʘʩʴ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ, ʘ ʚ 2022 ʛʦʜʫ - ʦʪʨʠʮʘʪʝʣʴʥʘ.̫ ɺ 1985 ʛʦʜʫ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʥʠʟʢʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʠʥʪʝʨʚʘʣʝ (7,8-13,4ÁC), ʚ 2022 

ʛʦʜʫ - ʚ ʩʨʝʜʥʝʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʠʥʪʝʨʚʘʣʝ (12,1-16,4 Á c). ʆʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʩʠʩʪʝʤ ʪʝʨʨʠʪʦʨʠʠ ʩʦʟʜʘʶʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 12,4-18,6Áʉ, 

ʟʥʘʯʝʥʠʠ NDVĶ  - 0,19-0,26, ʟʥʘʯʝʥʠʠ  NDWĶ -  0,213-0,414. 

ʇʨʦʚʝʜʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʦʩʠʩʪʝʤʳ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʥʘʯʝʥʠʡ NDVĶ ʥʝʵʬʬʝʢʪʠʚʝʥ. ʇʦʵʪʦʤʫ ʠʥʜʝʢʩ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ 

(VHI) ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʙʱʝʡ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʩʫʭʠ ʚ ʵʪʦʤ ʨʘʡʦʥʝ. 

ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ  ʤʠʥʠʤʘʣʴʥʳʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (VCI) ʠ ʠʥʜʝʢʩʘ ʪʝʨʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (TCI) [3, 4, 6]. ɹʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʝʧʝʥʴ ʧʦʜʚʝʨʞʝʥʥʦʩʪʠ ʩʪʨʝʩʩʫ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ 1985 ʛʦʜʫ 

ʫ 5,15% (5184 315 ʛʘ) ʙʳʣʘ ʦʯʝʥʴ ʪʷʞʝʣʦʡ, 20,28% (20414,38 ʛʘ) - ʪʷʞʝʣʦʡ, 39,62% 

(39887,94 ʛʘ) - ʫʤʝʨʝʥʥʦʡ, 25,36% (25524,9 ʛʘ) - ʩʨʝʜʥʝʡ, 9,59% (9650 886 ʛʘ) - ʬʦʥʦʚʦʡ, 

ʚ 2022 ʛʦʜʫ ʫ 23,74% (23900,37 ʛʘ) ʙʳʣʘ ʦʯʝʥʴ ʩʠʣʴʥʦʡ, 23,66% (23813 ʛʘ) - ʩʠʣʴʥʦʡ, 

34,36% (34592,56 ʛʘ) - ʫʤʝʨʝʥʥʦʡ, 17,21% (17320,7 ʛʘ) - ʩʨʝʜʥʝʡ, ʘ 1,03% (1035,791 ʛʘ) 

ʥʘ ʬʦʥʦʚʦʤ ʫʨʦʚʥʝ. ʉʫʱʝʩʪʚʫʝʪ ʦʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʩʪʥʦʩʪʠ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʈʝʟʫʣʴʪʘʪ 

ɺ ɼʞʝʙʨʘʠʣʴʩʢʦʤ ʨʘʡʦʥʝ ʚ 1985 ʛʦʜʫ ʩʪʝʧʝʥʴ ʜʝʛʨʘʜʘʮʠʠ 4% ʪʝʨʨʠʪʦʨʠʠ (4031 

673 ʛʘ) ʙʳʣʘ  ʦʯʝʥʴ ʚʳʩʦʢʦʡ, 14,3% (14421,42 ʛʘ) - ʚʳʩʦʢʦʡ, 25,4% (25616,4 ʛʘ) - 

ʫʤʝʨʝʥʥʦʡ, 31,8% (31962 ʛʘ) - ʩʨʝʜʥʝʡ, 24,5% (24630 928 ʛʘ) - ʬʦʥʦʚʦʡ, ʚ 2022  ʛʦʜʫ  

6,1% (6129,53 ʛʘ) ʠʤʝʣʠ ʦʯʝʥʴ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʜʝʛʨʘʜʘʮʠʠ, 15,8% (15879,88 ʛʘ) - 

ʚʳʩʦʢʫʶ, 25,5% (25686,16 ʛʘ) - ʫʤʝʨʝʥʥʫʶ, 32,6% (32813,26 ʛʘ) - ʩʨʝʜʥʶʶ, ʘ 20% 

(20153,591 ʛʘ) -  ʬʦʥʦʚʫ .ʁ ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʧʨʦʠʟʦʰʣʘ ʩʝʨʴʝʟʥʘʷ 

ʜʝʛʨʘʜʘʮʠʷ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʪʝʢʘʥʠ ̫

ʧʨʦʮʝʩʩʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

 
ʃʠʪʝʨʘʪʫʨʘ: 

1. ɻʘʩʘʥʦʚ ʐ.ɻ. ʇʦʯʚʳ ʇʨʠʘʨʘʢʩʠʥʩʢʦʡ ʧʦʣʦʩʳ ʠ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ɹʘʢʫ, 1969, 195 ʩ. 

2. ʀʙʨʘʛʠʤʦʚ ɸ.ɸ. ʕʨʦʟʠʷ ʧʦʯʚ ʠ ʤʝʨʳ ʙʦʨʴʙʳ ʩ ʥʝʶ ʚ ɼʞʝʙʨʘʠʣʴʩʢʦʤ ʨʘʡʦʥʝ. ɹʘʢʫ, 1964, 195  ʩ. 

3. Liu W. T., Kogan F. N. Monitoring regional drought using the Vegetation Condition Index / Int. J. Remote 

Sens., 17, 1996, pp. 2761ï2782. 

4. McKee T.B., Doesken N.J., Kleist J. Drought monitoring with multiple time scales //  Preprints of the 9th 

Conference of Applied Climatology, 15-20, Dallas, Texas, 1995, pp. 233-236 

5. Mallick J., Singh C K., Shashtri S, et al. 2012. Land surface emissivity retrieval based on moisture index 

from LANDSAT TM satellite data over heterogeneous surfaces of Delhi city[J] / International Journal of 

Applied Earth Observation and Geoinformation, 19, 2012, pp. 348-358. 

6. Narasimhan B., Srinivasan R. Development and evaluation of soil moisture deficit index and 

evapotranspiration deficit index for agricultural drought monitoring / Agricultural and Forest Meteorology 133. 

2005, pp. 69-88. 

7. Wan Z., Wang P., X. Li. Using MODIS Land Surface Temperature and Normalized Difference Vegetation 

Index products for monitoring drought in the southern Great Plains / USA. Int. J. Remote Sens., 2004, 25, pp. 

61ï72. 

8. Zhan Z., Qin Q., Wang X. The Application of LST/NDVI Index for Monitoring Land Surface Moisture in 

Semiarid Area // In Proceedings of the IGARSS ô04, Anchorage, AK, USA, 20ï24 September 2004; Volume 3, 

pp. 1551ï1555. 

9. Zhengming W., Pengxin W.,Xiaowen Li, Using MODIS LST and NDVI products for Monitoring Drought in 

the Southern Great Plains, USA / International Journal of Remote Sensing; 2004, 25: pp. 61-72 

 

 

 



126 

 

ʋɼʂ 691.33 

ʊɽʆʈɽʊʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʀɿʋʏɽʅʀʗ ʉɽʃʔʉʂʀʍ ʇʆʉɽʃɽʅʀʁ 

 

ɾʘʤʘʭʘʝʚ ʄ.ɸ., ʀʩʤʘʛʫʣʦʚʘ ʉ.ʄ. 

(ʉʂʋ ʠʤ. ʄ. ʂʦʟʳʙʘʝʚʘ) 

 

ʄʥʦʛʠʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʦʮʠʦʣʦʛʠʠ ʧʦʩʚʷʱʝʥʳ ʠʟʫʯʝʥʠʶ ʩʝʣʴʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ. ɺ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʝ ʪʝʨʤʠʥ çʩʝʣʦè ʫʧʦʤʠʥʘʣʩʷ ʚʤʝʩʪʝ ʩ ʪʝʨʤʠʥʦʤ 

çʛʦʨʦʜè. 

ɻ. ɿʠʤʤʝʣʴ ʚ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ 1903 ʛʦʜʘ çɹʦʣʴʰʠʝ ʛʦʨʦʜʘ ʠ ʜʫʭʦʚʥʘʷ ʞʠʟʥʴè 

ʚʳʜʝʣʷʝʪ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʛʦʨʦʜʩʢʠʤ ʠ ʩʝʣʴʩʢʠʤ ʥʘʩʝʣʝʥʠʝʤ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, ʩʝʣʴʩʢʠʝ 

ʞʠʪʝʣʠ, ʥʝʞʝʣʠ ʛʦʨʦʜʩʢʠʝ, ʩʠʣʴʥʝʝ ʧʦʛʨʫʞʝʥʳ ʚ ʯʫʚʩʪʚʘ ʜʨʫʛʠʭ ʣʶʜʝʡ ʚʚʠʜʫ ʨʘʟʤʝʨʘ 

ʨʘʩʩʝʣʝʥʠʷ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʫʯʝʥʳʡ ʨʘʟʜʝʣʷʝʪ ʧʦʥʷʪʠʷ çʛʦʨʦʜè ʠ çʩʝʣʦè, 

ʧʦʢʘʟʳʚʘʝʪ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʛʦʨʦʜʩʢʠʤ ʠ ʩʝʣʴʩʢʠʤ ʧʦʚʝʜʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ [1]. 

ʄ. ɺʝʙʝʨ ʚ ʩʚʦʝʤ ʪʨʫʜʝ çɻʦʨʦʜè 1921 ʛʦʜʘ ʦʪʥʦʩʠʪ ʩʝʣʦ ʢ ʯʘʩʪʠ ʮʝʣʦʛʦ ʩʝʣʴʩʢʦ-

ʛʦʨʦʜʩʢʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʩʝʣʦ ʥʝ ʷʚʣʷʝʪʩʷ ʘʥʪʠʧʦʜʦʤ ʛʦʨʦʜʘ, ʘ ʥʘʦʙʦʨʦʪ, 

ʦʙʲʝʜʠʥʷʝʪʩʷ ʩ ʥʠʤ, ʯʪʦ ʚ ʠʪʦʛʝ ʧʨʠʚʝʜʝʪ ʘʚʪʦʨʘ ʢ ʦʧʠʩʘʥʠʶ ʜʘʥʥʦʛʦ ʩʦʶʟʘ ʢʘʢ 

ʮʝʣʦʩʪʥʦʡ ʩʠʩʪʝʤʳ ʨʘʩʩʝʣʝʥʠʷ [2]. 

ɺ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚʳʜʝʣʷʶʪʩʷ ʪʨʫʜʳ ʇ. 

ʉʦʨʦʢʠʥʘ 1929-30 ʛʦʜʦʚ [3,4]. ɽʤʫ ʧʨʠʥʘʜʣʝʞʘʪ ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʳʭ ʦʥ ʨʘʟʛʨʘʥʠʯʠʚʘʝʪ 

ʧʦʥʷʪʠʷ ʛʦʨʦʜʘ ʠ ʩʝʣʘ. ʇʘʮʠʦʨʢʦʚʩʢʠʡ ɺ.ɺ., ʠʟʫʯʘʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʇ. ʉʦʨʦʢʠʥʘ, 

ʜʝʪʘʣʴʥʦ ʦʙʲʷʩʥʷʝʪ ʠʭ ʩʤʳʩʣ ʚ ʥʘʫʯʥʦʤ ʪʨʫʜʝ çʉʝʣʴʩʢʦ-ʛʦʨʦʜʩʢʘʷ ʈʦʩʩʠʷè 2010 ʛʦʜʘ 

[5]. ʋʯʝʥʳʡ ʜʝʣʘʝʪ ʚʳʚʦʜ, ʯʪʦ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ ʇ. ʉʦʨʦʢʠʥʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʥʘʫʯʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ. 

ʉʦʨʦʢʠʥ ʇ. ʚʳʜʝʣʷʝʪ ʬʘʢʪʦʨʳ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʛʦʨʦʜʦʤ ʠ 

ʩʝʣʦʤ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʨʘʟʥʠʮʘ ʚ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʨʘʟʤʝʨʝ 

ʦʙʱʝʩʪʚʘ, ʩʪʨʫʢʪʫʨʝ ʥʘʩʝʣʝʥʠʷ, ʢʣʘʩʩʦʚʦʤ ʠ ʩʦʩʣʦʚʥʦʤ ʨʘʟʜʝʣʝʥʠʠ, ʤʠʛʨʘʮʠʠ. ɸʚʪʦʨ 

ʦʪʥʦʩʠʪ ʩʝʣʴʩʢʠʝ ʧʦʩʝʣʝʥʠʷ ʢ ʨʘʩʩʝʣʝʥʠʷʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ, ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ, ʥʘ 

ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ. ɺʳʜʝʣʷʝʪʩʷ, ʯʪʦ ʜʣʷ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʭʘʨʘʢʪʝʨʝʥ ʦʪʪʦʢ 

ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʨʦʜʘ. ʂʘʢ ʠʪʦʛ, ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʷ 19-20 ʚʝʢʘ, ʘ ʪʘʢʞʝ ʧʦʩʣʝʜʦʚʘʚʰʝʝ ʟʘ 

ʥʝʡ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʦʚ ʠ ʥʝʭʚʘʪʢʘ ʨʘʙʦʯʠʭ ʤʝʩʪ ʩʧʦʜʚʠʛʥʫʣʠ 

ʟʘʨʫʙʝʞʥʳʭ ʩʦʮʠʦʣʦʛʦʚ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʦʪʧʨʘʚʥʳʤ ʧʫʥʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ 

ʷʚʣʷʶʪʩʷ ʦʧʨʦʩʳ çʛʦʨʦʜʦʚ ʨʦʩʩʠʡʩʢʠʭè, ʧʨʦʚʝʜʝʥʥʳʝ ʇ.ʀ. ʗʛʫʞʠʥʩʢʠʤ ʚ 1726 ʛʦʜʫ 

[6]. ɺ 18 ʚʝʢʝ ʢʦʤʠʩʩʠʷ ʧʨʠ ɽʢʘʪʝʨʠʥʝ II ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʣʘ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʦʣʦʩʪʷʭ ʠ 

ʛʫʙʝʨʥʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʚʦʜʠʣʠʩʴ ʥʝʢʦʪʦʨʳʝ ʩʦʮʠʘʣʴʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 

ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ [6].   

ɺ 1860-1910 ʛʦʜʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘʨʦʜʥʠʯʝʩʪʚʘ, ɸ. ɻʝʨʮʝʥ ʠ ʄ. ʏʝʨʥʳʰʝʚʩʢʠʡ, 

ʥʘʭʦʜʠʣʠʩʴ ʫ ʠʩʪʦʢʦʚ ʠʟʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʩʝʣʴʩʢʠʤ ʧʦʩʝʣʝʥʠʷʤ. ʀʤʠ ʙʳʣʘ 

ʚʳʜʝʣʝʥʘ ʛʣʘʚʝʥʩʪʚʫʶʱʘʷ ʨʦʣʴ ʦʙʱʠʥʳ ʩʨʝʜʠ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ, ʩ ʢʦʪʦʨʦʡ ʠʜʝʦʣʦʛʠ 

ʩʚʷʟʳʚʘʣʠ ʙʫʜʫʱʝʝ ʈʦʩʩʠʡʩʢʦʡ ʜʝʨʞʘʚʳ.  

ɺ ʜʦʨʝʚʦʣʶʮʠʦʥʥʦʝ ʚʨʝʤʷ ʠʟʫʯʝʥʠʝʤ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʟʘʥʠʤʘʣʠʩʴ ʇ. 

ʄʘʪʚʝʝʚ, ʄ. ʍʘʨʫʟʠʥ ʠ ʜʨʫʛʠʝ. ʇʦʜʨʦʙʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, 

ʢʦʥʢʨʝʪʥʦ, ʜʦʩʫʛʦʤ ʠ ʞʠʟʥʴʶ ʢʨʝʩʪʴʷʥ, ʟʘʥʠʤʘʣʩʷ ɺ. ʊʝʥʠʰʝʚ. ɺ 1907 ʛʦʜʫ ʐʠʥʛʘʨʝʚ 

ɸ. ʚ ʪʨʫʜʝ çɺʳʤʠʨʘʶʱʘʷ ʜʝʨʝʚʥʷè ʦʧʠʩʘʣ ʜʝʤʦʛʨʘʬʠʶ, ʩʘʥʠʪʘʨʠʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʩʝʣ [7]. 

ɺ ʩʝʨʝʜʠʥʝ 20 ʚʝʢʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʵʢʦʥʦʤʠʢʦ-

ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʡ ʰʢʦʣʳ ʧʨʠʚʝʣʠ ʢ ʥʦʚʦʤʫ ʵʪʘʧʫ ʚ ʨʘʟʚʠʪʠʠ ʩʦʮʠʦʣʦʛʠʠ ʩʝʣʴʩʢʠʭ 

ʧʦʩʝʣʝʥʠʡ. ʕʪʦʡ ʰʢʦʣʦʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 
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ʩʝʣʴʩʢʠʭ ʟʘʧʘʜʥʦ-ʩʠʙʠʨʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʫʯʝʥʳʭ ʙʳʣʦ ʩʦʟʜʘʥʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʩʝʣʴʩʢʠʤ ʧʦʩʝʣʝʥʠʝʤ. ʄʦʞʥʦ ʪʘʢʞʝ ʚʳʜʝʣʠʪʴ 

ʩʠʩʪʝʤʥʫʶ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʅʦʚʦʩʠʙʠʨʩʢʦʡ 

ʰʢʦʣʳ. ɺ ʩʚʷʟʠ ʩ ʚʘʞʥʝʡʰʝʡ ʨʦʣʴʶ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʩʪʨʘʥʝ 

ʧʨʦʙʣʝʤʘʤʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʙʳʣʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʘ ʨʫʢʦʚʦʜʷʱʘʷ ʧʘʨʪʠʷ.  

ʖ.ɺ. ɸʨʫʪʶʥʷʥ ʚ ʥʘʫʯʥʦʤ ʪʨʫʜʝ çʉʦʮʠʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʉʉʉʈè 1971 ʛʦʜʘ ʟʘʥʠʤʘʣʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʩʪʘʥʦʚʣʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʠ ʩʧʦʩʦʙʦʚ ʠʭ ʘʥʘʣʠʟʘ [8].  

ʅʘʫʯʥʳʡ ʪʨʫʜ 1977 ʛʦʜʘ çʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʠʩʪʝʤʥʦʛʦ ʠʟʫʯʝʥʠʷ 

ʜʝʨʝʚʥʠè ʊ.ʀ. ɿʘʩʣʘʚʩʢʦʡ ʠ ʈ.ɺ. ʈʳʚʢʠʥʦʡ ʦʧʠʩʳʚʘʣ ʩʝʣʴʩʢʠʝ ʧʦʩʝʣʝʥʠʷ ʢʘʢ ʯʘʩʪʴ 

ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ [9]. ɹʳʣʠ ʠʟʫʯʝʥʳ ʧʨʦʙʣʝʤʳ ʩʦʟʜʘʥʠʷ ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ 

ʧʦʩʝʣʝʥʠʡ. ʉʦʩʪʘʚʣʝʥʘ ʨʘʡʦʥʥʘʷ ʪʠʧʦʣʦʛʠʷ, ʦʪʨʘʞʘʶʱʘʷ ʘʛʨʘʨʥʳʝ ʧʨʦʙʣʝʤʳ. 

ɺ ʢʥʠʛʝ ʊ.ʀ. ɿʘʩʣʘʚʩʢʦʡ çʉʦʮʠʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʩʝʣʘ: 

ʈʝʛʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟè 1980 ʛʦʜʘ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʠ ʢʨʠʪʝʨʠʠ ʬʦʨʤʫʣʠʨʦʚʢʠ ʪʘʢʠʭ 

ʧʦʥʷʪʠʡ, ʢʘʢ çʩʝʣʦè ʠ çʩʝʣʴʩʢʘʷ ʤʝʩʪʥʦʩʪʴè. ɸʚʪʦʨ ʩʯʠʪʘʝʪ, ʯʪʦ ʨʫʙʝʞʠ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʣʦʤ, ʥʝʠʟʤʝʥʥʳ ʠ ʠʤʝʶʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʚʳʜʝʣʷʝʪ ʥʝʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ 

ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ. ʇʦ ʝʝ ʤʥʝʥʠʶ, ʢ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʤʘʷʪʥʠʢʦʚʫʶ ʤʠʛʨʘʮʠʶ 

ʥʘʩʝʣʝʥʠʷ, ʥʘʣʠʯʠʝ ʣʠʯʥʦʛʦ ʧʦʜʩʦʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʫʩʣʦʞʥʝʥʥʳʝ ʙʳʪʦʚʳʝ ʫʩʣʦʚʠʷ 

ʧʨʦʞʠʚʘʥʠʷ, ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʫʶ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠ ʥʠʟʢʫʶ ʚʘʨʠʘʪʠʚʥʦʩʪʴ 

ʚʨʝʤʷʧʨʝʧʨʦʚʦʞʜʝʥʠʷ, ʧʨʝʚʘʣʠʨʦʚʘʥʠʝ ʜʦʤʘʰʥʝʛʦ ʦʙʠʭʦʜʘ ʥʘʜ ʢʦʣʣʝʢʪʠʚʥʳʤ [10]. 

ɺʧʝʨʚʳʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʊ.ʀ. ɿʘʩʣʘʚʩʢʦʡ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʪʘʢʦʡ ʤʝʪʦʜ ʦʧʨʦʩʘ ʥʘʩʝʣʝʥʠʷ, ʢʘʢ ʘʥʢʝʪʠʨʦʚʘʥʠʝ. ʀʩʩʣʝʜʦʚʘʪʝʣʝʤ ʙʳʣʘ ʩʦʟʜʘʥʘ 

ʢʦʥʮʝʧʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʪʠʧʦʚ ʨʘʩʩʝʣʝʥʠʷ (ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʥʮʝʧʮʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʩʝʣʝʥʠʡ ʧʦ ʊ.ʀ. ɿʘʩʣʘʚʩʢʦʡ [10] 

 

ʇʦ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ ʚʳʜʝʣʷʶʪ ʜʠʭʦʪʦʤʠʯʝʩʢʫʶ, ʢʦʥʪʠʥʫʘʣʴʥʫʶ ʠ 

çʤʥʦʛʦʤʝʨʥʫʶè ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʩʝʣʝʥʠʡ. ʇʝʨʚʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ 

ʨʘʩʯʣʝʥʷʝʪ ʛʦʨʦʜ ʠ ʩʝʣʦ, ʚʪʦʨʘʷ ï ʚʳʜʝʣʷʝʪ ʘʛʣʦʤʝʨʘʮʠʠ ʛʦʨʦʜʦʚ ʠ ʩʝʣʴʩʢʠʝ ʧʦʩʝʣʝʥʠʷ, 

ʪʨʝʪʴʷ ï ʜʝʣʘʝʪ ʫʧʦʨ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʚʣʠʷʥʠʝ ʛʦʨʦʜʘ ʠ ʩʝʣʘ ʜʨʫʛ ʥʘ ʜʨʫʛʘ [10].   

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ, ʯʪʦ ʩʦʮʠʦʣʦʛʠʷ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʨʘʟʚʠʚʘʝʪʩʷ 

ʠ ʧʦʥʳʥʝ, ʟʘʨʦʞʜʘʶʪʷ ʥʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʧʦʩʦʙʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ, 

ʠʟʫʯʝʥʠʝ ʧʨʦʙʣʝʤ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʩʠʩʪʝʤʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. 

ʉʦʮʠʦʣʦʛʠ ʦʧʨʝʜʝʣʠʣʠ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʥʘʩʝʣʝʥʠʝʤ ʛʦʨʦʜʘ ʠ ʩʝʣʘ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʣʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʠʭ ʞʠʪʝʣʝʡ. ɺ ʪʝʢʫʱʝʝ ʚʨʝʤʷ 

ʥʝʦʪʜʝʣʠʤʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʦʪ ʩʦʮʠʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚ ʠʟʫʯʝʥʠʠ ʩʝʣʘ ʷʚʣʷʶʪʩʷ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ. 

ɺ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʥʘʫʢʝ ʚʩʝʩʪʦʨʦʥʥʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ 

ʙʳʣʠ ʦʧʠʩʘʥʳ ʚ ʥʘʫʯʥʳʭ ʪʨʫʜʘʭ ɸ.ʀ. ɺʦʝʡʢʦʚʘ, ʇ.ʇ. ʉʝʤʝʥʦʚʘ-ʊʷʥ-ʐʘʥʩʢʦʛʦ ʠ ɺ.ʇ. 

ʉʝʤʝʥʦʚʘ-ʊʷʥ-ʐʘʥʩʢʦʛʦ, ʜʘʪʠʨʫʝʤʳʝ ʢʦʥʮʦʤ 19 ʠ ʥʘʯʘʣʦʤ 20 ʚʝʢʦʚ. 

ɺ ʩʚʦʝʤ ʪʨʫʜʝ çɻʦʨʦʜ ʠ ʜʝʨʝʚʥʷ ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠè 1910 ʛʦʜʘ ɺ.ʇ. ʉʝʤʝʥʦʚ-

ʊʷʥ-ʐʘʥʩʢʠʡ ʧʦʧʳʪʘʣʩʷ ʦʙʦʩʥʦʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʨʘʩʩʝʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 
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ʫʩʣʦʚʠʡ ʤʝʩʪʦʦʙʠʪʘʥʠʷ. ɺʳʜʝʣʷʝʪʩʷ ʨʘʩʩʝʣʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʚʙʣʠʟʠ ʚʦʜʦʝʤʦʚ. ɹʳʣʘ 

ʩʦʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʟʦʥʘʣʴʥʦʛʦ ʠ ʘʟʦʥʘʣʴʥʦʛʦ ʨʘʩʩʝʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ. ʆʩʥʦʚʦʡ 

ʚʳʜʝʣʝʥʠʷ ʟʦʥʘʣʴʥʦʛʦ ʨʘʩʩʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʝʝ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ. ɸʟʦʥʘʣʴʥʦʝ ʨʘʩʩʝʣʝʥʠʝ ʩʚʦʡʩʪʚʝʥʥʦ ʛʦʨʦʜʩʢʠʤ ʧʦʩʝʣʝʥʠʷʤ [11]. 

ʉʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʚ ʥʘʯʘʣʝ 20 ʚʝʢʘ, ʥʝʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ 

ʠʟʫʯʝʥʠʠ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʠ ʧʨʦʠʩʭʦʜʠʚʰʝʡ ʚ ʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʩʪʘʣʠ 

ʧʨʠʯʠʥʘʤʠ ʧʨʝʢʨʘʱʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʣ [12]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʉʉʉʈ ʚʪʦʨʘʷ ʧʦʣʦʚʠʥʘ 20 ʚʝʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʪʝʯʝʥʠʡ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ. 1963 ʛʦʜ ʙʳʣ 

ʦʟʥʘʤʝʥʦʚʘʥ ʚʳʭʦʜʦʤ ʚ ʩʚʝʪ ʥʘʫʯʥʦʛʦ ʪʨʫʜʘ ʉ.ɸ. ʂʦʚʘʣʝʚʘ çʉʝʣʴʩʢʦʝ ʨʘʩʩʝʣʝʥʠʝè, ʚ 
ʢʦʪʦʨʦʤ ʙʳʣʠ ʠʟʫʯʝʥʳ ʩʝʣʴʩʢʠʝ ʧʦʩʝʣʝʥʠʷ ʉʉʉʈ [13]. ɸʚʪʦʨ ʧʨʝʜʣʦʞʠʣ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 
ʧʨʠʥʮʠʧʳ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ: ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ, ʛʝʥʝʪʠʯʝʩʢʫʶ, ʧʦ 

ʛʫʩʪʦʥʘʩʝʣʝʥʥʦʩʪʠ, ʧʣʘʥʠʨʦʚʢʝ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ. ʆʩʦʙʦʡ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʩʪʴʶ 

ʦʪʣʠʯʘʣʠʩʴ ʛʦʨʦʜʘ ʠ ʩʝʣʘ. ʇʦ ʫʙʝʞʜʝʥʠʷʤ ʉ.ɸ. ʂʦʚʘʣʝʚʘ, ʩʝʣʴʩʢʠʝ ʧʦʩʝʣʝʥʠʷ 

ʠʩʧʳʪʳʚʘʶʪ ʪʷʛʫ ʢ ʛʦʨʦʜʩʢʦʤʫ ʧʦʩʝʣʝʥʠʶ ʩ ʫʯʝʪʦʤ ʝʛʦ ʚʝʣʠʯʠʥʳ ʠ ʩʠʣʳ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɸ.ʀ. ɸʣʝʢʩʝʝʚ ʚ ʥʘʫʯʥʦʤ ʪʨʫʜʝ çʄʥʦʛʦʣʠʢʘʷ ʜʝʨʝʚʥʷè 1990 ʛʦʜʘ ʜʝʣʘʝʪ ʘʢʮʝʥʪ 

ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʬʝʨʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʞʠʪʝʣʝʡ ʩʝʣʴʩʢʠʭ 

ʧʦʩʝʣʝʥʠʡ. ʇʦ ɸ.ʀ. ɸʣʝʢʩʝʝʚʫ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʥʘ ʤʝʩʪʥʦʩʪʠ ʠ ʩʠʩʪʝʤʳ ʨʘʩʩʝʣʝʥʠʷ [14]. ʉʪʨʫʢʪʫʨʘ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ ʚ 

ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʷʭ ʥʘʭʦʜʠʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʨʘʩʩʝʣʝʥʠʷ. ʅʘʠʙʦʣʴʰʠʡ ʚʳʙʦʨ 

ʫʩʣʫʛ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʥʘʠʚʳʩʰʝʡ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʧʦʩʝʣʝʥʠʷ. ɸʣʝʢʩʝʝʚ ɸ.ʀ. ʧʨʠʚʦʜʠʪ 

ʪʘʢʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ: ʩʫʙʲʝʢʪ ï ʫʩʣʦʚʠʷ ï 

ʜʝʷʪʝʣʴʥʦʩʪʴ ï ʩʦʟʥʘʥʠʝ [14]. ʆʩʥʦʚʦʡ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʦʙʱʝʩʪʚʦ, 

ʦʙʨʘʟ ʞʠʟʥʠ ʠ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ. ʕʪʦʪ ʤʝʪʦʜ ʠʟʫʯʝʥʠʷ ʜʘʝʪ ʨʘʟʲʷʩʥʝʥʠʷ ʧʦ ʩʚʷʟʷʤ 

ʦʙʱʝʩʪʚʘ ʠ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ.  

ɺ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ 1999 ʛʦʜʘ çʂʨʠʟʠʩ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʩʝʣʴʩʢʘʷ ʤʝʩʪʥʦʩʪʴ ʈʦʩʩʠʠè 

ʅ.ɺ. ɿʫʙʘʨʝʚʠʯ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʨʘʩʩʝʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ. 

ʈʘʩʩʝʣʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʣʫʯʰʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʦ ʠ ʥʘ ʠʭ ʫʭʫʜʰʝʥʠʝ. ʉʝʣʴʩʢʠʝ ʞʠʪʝʣʠ 

ʶʞʥʳʭ ʨʘʡʦʥʦʚ ʣʫʯʰʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʚʝʜʝʥʠʶ ʧʦʜʩʦʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʥʝʞʝʣʠ 

ʥʘʩʝʣʝʥʠʝ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ, ʚ ʩʚʷʟʠ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʫ ʧʝʨʚʳʭ[15]. 

ɼ.ʅ. ʃʫʭʤʘʥʦʚ ʚ ʢʥʠʛʝ çʕʚʦʣʶʮʠʷ ʩʝʣʴʩʢʦʛʦ ʨʘʩʩʝʣʝʥʠʷ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ XX 

ʚ., ʚ 1959-1989 ʛʛ.è 2001 ʛʦʜʘ ʧʨʦʩʣʝʞʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʚʨʝʤʝʥ ʉʉʉʈ 

ʟʘ ʩʪʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʨʘʟʚʠʪʠʷ [16].   

ɺ ʥʘʫʯʥʦʤ ʪʨʫʜʝ ʊ.ɻ. ʅʝʬʝʜʦʚʦʡ çʎʝʥʪʨ ʠ ʧʝʨʠʬʝʨʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 

ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʦʚè 2002 ʛʦʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʩʝʣʴʩʢʠʭ 

ʧʦʩʝʣʝʥʠʡ, ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʥʘʩʝʣʝʥʠʝ ʠ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ [17]. ɸʚʪʦʨʦʤ ʠʟʫʯʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʥʘ ʩʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ ʠ ʥʘʦʙʦʨʦʪ. ʉʫʱʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʊ.ɻ. ʅʝʬʝʜʦʚʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʥʦʚʳʭ ʦʩʣʦʞʥʝʥʠʡ ʠ ʩʚʷʟʝʡ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ. 

ʇʨʝʦʙʣʘʜʘʶʱʝʡ ʤʳʩʣʴʶ ʩʪʘʥʦʚʠʪʩʷ ʪʦ, ʯʪʦ ʦʙʠʣʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʬʦʨʤ ʦʨʛʘʥʠʟʘʮʠʠ 

ʞʠʟʥʠ ʤʝʞʜʫ ʛʦʨʦʜʦʤ ʠ ʩʝʣʦʤ ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʫ ʥʠʭ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʭ ʨʘʤʦʢ. 

ɺ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʊ.ɻ. ʅʝʬʝʜʦʚʦʡ ʨʘʩʩʤʦʪʨʝʥʳ ʚʠʜʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʜʩʦʙʥʳʭ 

ʭʦʟʷʡʩʪʚ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ, ʠʭ ʨʘʟʣʠʯʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʠ ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʤʝʩʪʥʦʩʪʠ. 

ɺ ʥʘʯʘʣʝ 21 ʚʝʢʘ ʩʝʣʴʩʢʠʝ ʧʦʩʝʣʝʥʠʷ ʠʩʩʣʝʜʫʝʪ ʠ ʂ. ɸʚʝʨʢʠʝʚʘ. ɺ ʥʘʫʯʥʦʡ 

ʨʘʙʦʪʝ 2012 ʛʦʜʘ çɻʝʦʛʨʘʬʠʷ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ 
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ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʩʝʣʝ, ʥʦʚʳʭ ʷʚʣʝʥʠʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʩʝʣʴʩʢʠʭ 

ʧʦʩʝʣʝʥʠʡ ʢ ʵʪʠʤ ʷʚʣʝʥʠʷʤ. ʇʦ ʂ. ɸʚʝʨʢʠʝʚʦʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʠ ʩʦʮʠʘʣʴʥʳʝ ʥʦʚʰʝʩʪʚʘ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. ʂ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʧʫʪʠ 

ʨʘʟʚʠʪʠʷ ʦʪʥʦʩʷʪʩʷ ʵʢʩʪʝʥʩʠʚʥʳʝ ʠ ʠʥʪʝʥʩʠʚʥʳʝ ʬʦʨʤʳ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʘ, ʘ ʢ 

ʩʦʮʠʘʣʴʥʦʤʫ ï ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʪʨʫʜʷʱʠʭʩʷ ʩʬʝʨʳ ʦʙʩʣʫʞʠʚʘʥʠʷ [18]. 

ʈʝʟʶʤʠʨʫʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʠ ʛʝʦʛʨʘʬʠʠ 

ʦʢʘʟʘʣʠ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʟʫʯʝʥʠʝ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʠ ʠʭ ʥʘʩʝʣʝʥʠʝ. ʄʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʪʘʢʠʝ ʧʝʨʠʦʜʳ ʠʟʫʯʝʥʠʷ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ: 

1) ʇʝʨʠʦʜ ʩ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʠ ʜʦ 20-ʭ ʛʦʜʦʚ 20 ʚʝʢʘ. ɺ ʵʪʦʪ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟʫʯʝʥʠʝ ʧʦʩʝʣʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʜʝʨʞʘʚʳ ʠ ʩʪʘʥʦʚʣʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʟʦʥʘʣʴʥʦʛʦ ʠ ʘʟʦʥʘʣʴʥʦʛʦ ʨʘʩʩʝʣʝʥʠʷ 

ʥʘʩʝʣʝʥʠʷ; 

2) ʇʝʨʠʦʜ ʩ 1950-ʛʦ ʧʦ 1989-ʡ ʛʦʜʳ. ɺ ʵʪʦ ʚʨʝʤʷ ʧʨʦʚʦʜʷʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʠʤ ʪʝʨʨʠʪʦʨʠʡ. ʀʟʫʯʝʥʠʶ 

ʧʦʜʚʝʨʛʣʦʩʴ ʢʘʢ ʨʘʩʩʝʣʝʥʠʝ ʥʘʩʝʣʝʥʠʷ, ʪʘʢ ʠ ʨʘʟʥʳʝ ʚʠʜʳ ʚʝʜʝʥʠʷ ʥʘʩʝʣʝʥʠʝʤ 

ʧʦʜʩʦʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ; 

3) ʇʝʨʠʦʜ ʩ 1990 ʛʦʜʘ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ɺʩʣʝʜʩʪʚʠʝ ʨʘʩʧʘʜʘ ʉʉʉʈ ʢʦʣʠʯʝʩʪʚʦ 
ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʟʫʯʝʥʠʝ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ, ʫʤʝʥʴʰʠʣʦʩʴ. ʅʦ 

ʫʯʝʥʳʝ ʜʦ ʩʠʭ ʧʦʨ ʟʘʥʠʤʘʶʪʩʷ ʠʟʫʯʝʥʠʝʤ ʩʝʣ ʠ ʠʭ ʞʠʪʝʣʝʡ. ʈʘʩʩʤʦʪʨʝʥʠʝ ʪʝʢʫʱʝʡ 

ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʩʝʣ ʠ ʚʳʷʚʣʝʥʠʝ ʥʦʚʳʭ ʬʫʥʢʮʠʡ ʧʦʩʝʣʝʥʠʡ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʦʡ 

ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʙʦʪ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ.   

ʉʘʤʳʝ ʨʘʥʥʠʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʩʨʘʚʥʝʥʠʠ ʩʤʝʨʪʥʦʩʪʠ ʞʠʪʝʣʝʡ 

ʛʦʨʦʜʦʚ ʠ ʩʝʣ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʄ.ʇ. ʇʪʫʭʦʡ ʚ ʥʘʫʯʥʦʤ ʪʨʫʜʝ çʆʯʝʨʢʠ ʧʦ ʠʩʪʦʨʠʠ 

ʩʪʘʪʠʩʪʠʢʠ XVII-XVIII ʚʝʢʦʚè 1945 ʛʦʜʘ. ɸʚʪʦʨ ʦʧʠʩʳʚʘʝʪ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʚ 

ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʦʩʝʣʝʥʠʡ. ʅʘʫʯʥʘʷ ʨʘʙʦʪʘ ʄ.ʇ. ʇʪʫʭʠ ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ ʦ 

ʨʘʟʣʠʯʠʷʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʞʠʪʝʣʝʡ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ. 

ʋʯʝʥʳʡ ʟʘʥʠʤʘʝʪʩʷ ʨʘʟʛʨʘʥʠʯʝʥʠʝʤ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ [19]. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʉ.ɸ. ʅʦʚʦʩʝʣʴʩʢʠʡ ʚ ʩʚʦʝʤ ʥʘʫʯʥʦʤ ʪʨʫʜʝ çʆ ʨʘʟʣʠʯʠʷʭ ʚ 

ʩʤʝʨʪʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠè 1911 ʛʦʜʘ 

ʩʨʘʚʥʠʚʘʝʪ ʛʦʨʦʜʩʢʠʝ ʠ ʩʝʣʴʩʢʠʝ ʧʦʩʝʣʝʥʠʷ [20]. ʋʯʝʥʳʡ ʦʙʲʷʩʥʷʝʪ ʚʳʩʦʢʫʶ 

ʩʤʝʨʪʥʦʩʪʴ ʩʨʝʜʠ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ, ʵʢʦʣʦʛʠʯʝʩʢʠʤ 

ʩʦʩʪʦʷʥʠʝʤ ʧʦʩʝʣʝʥʠʷ ʠ ʥʝʩʦʙʣʶʜʝʥʠʝʤ ʧʨʘʚʠʣ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ. ʊʘʢʞʝ ʙʳʣʦ 

ʫʜʝʣʝʥʦ ʚʥʠʤʘʥʠʝ ʨʘʟʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʜʝʪʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʚ ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ 

ʨʘʟʤʝʨʘʤ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʚ ʩʚʷʟʠ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʙʦʣʝʟʥʝʡ.  

ɿʘʪʨʘʛʠʚʘʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʩʝʣʝʥʠʷ ʩʝʣ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʢʥʠʛʫ ɸ.ɻ. 

ɺʠʰʥʝʚʩʢʦʛʦ 2006 ʛʦʜʘ çɼʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʈʦʩʩʠʠ, 1900-2000è. ɺ 

ʥʘʫʯʥʦʤ ʪʨʫʜʝ ʚʳʷʚʣʝʥʳ ʦʪʣʠʯʠʷ ʚ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʨʦʞʜʘʝʤʦʩʪʠ ʠ ʤʥʦʛʦʜʝʪʥʦʩʪʠ 

ʩʝʤʝʡ ʚ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ [21].  

ɺ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ɺ.ɸ. ɹʝʣʦʚʦʡ çʏʠʩʣʦ ʜʝʪʝʡ ʚ ʩʝʤʴʝè 1975 ʛʦʜʘ ʥʘʰʣʦ ʩʚʦʝ 

ʦʪʨʘʞʝʥʠʝ ʩʨʘʚʥʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʦʚ ʠ ʩʝʣ ʧʦ ʩʦʩʪʘʚʫ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʜʝʪʝʡ [22]. 

ɸʚʪʦʨ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʨʦʞʜʘʝʤʦʩʪʴ ʫ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚʳʰʝ, ʯʝʤ ʫ ʛʦʨʦʜʩʢʠʭ 

ʞʠʪʝʣʝʡ, ʚʚʠʜʫ ʧʦʚʝʜʝʥʠʷ ʠ ʙʦʣʴʰʝʛʦ ʞʝʣʘʥʠʷ ʞʝʥʱʠʥ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʢ 

ʨʦʞʜʝʥʠʶ ʜʝʪʝʡ. 

ʅʘʫʯʥʘʷ ʨʘʙʦʪʘ çʄʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʤʠʛʨʘʮʠʠ ʥʘʩʝʣʝʥʠʷè 1975 ʛʦʜʘ ɺ.ʀ. 

ʇʝʨʝʚʝʜʝʥʮʝʚʘ ʦ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʥʘʩʝʣʝʥʠʷ ʧʦʩʚʷʱʝʥʘ ʦʧʠʩʘʥʠʶ ʪʨʫʜʥʦʩʪʷʤ 

ʥʘ ʧʫʪʠ ʢ ʢʦʤʧʣʝʢʩʥʦʤʫ ʠʟʫʯʝʥʠʶ ʤʠʛʨʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʉʉʉʈ. ɺ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ 

ʚʳʜʝʣʝʥʳ ʧʨʠʯʠʥʳ ʤʠʛʨʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʨʦʜʩʢʠʝ ʧʦʩʝʣʝʥʠʷ. ɸʚʪʦʨ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʠʯʠʥʘʭ ʧʝʨʝʩʝʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʧʨʠʭʦʜʠʪ ʢ ʚʳʜʝʣʝʥʠʶ ʩʫʙʲʝʢʪʠʚʥʳʭ 

ʠ ʦʙʲʝʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʤʠʛʨʘʮʠʠ. ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʝʨʝʩʝʣʝʥʠʷ 
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ʥʘʩʝʣʝʥʠʷ ʠʟ ʩʝʣʘ ʚ ʛʦʨʦʜ ʷʚʣʷʶʪʩʷ ʩʫʙʲʝʢʪʠʚʥʳʝ ʧʨʠʯʠʥʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘ ʧʝʨʚʳʡ 

ʧʣʘʥ ʚʳʭʦʜʷʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ [23]. 

ʉʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ-ʜʝʤʦʛʨʘʬʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ ʄ.ɹ. 

ʊʘʪʠʤʦʚʘ. ɺ ʪʨʫʜʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷ çɼʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʝʣʘè 

(1990) ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʬʘʢʪʦʨʳ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʝʣ ʠ 

ʧʨʠʚʦʜʷʪʩʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ [24]. 

ʆʙʦʙʱʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʩʝʣ ʥʝ ʫʪʨʘʪʠʣʠ ʩʚʦʝʡ ʚʘʞʥʦʩʪʠ ʠ ʚ ʥʘʰʝ ʚʨʝʤʷ. ɼʝʤʦʛʨʘʬʠʷ ʥʘʩʝʣʝʥʠʷ 

ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʘ ʩ ʩʦʮʠʦʣʦʛʠʝʡ, ʠʟʫʯʘʶʱʝʡ ʩʦʮʠʘʣʴʥʳʝ 

ʘʩʧʝʢʪʳ ʦʙʱʝʩʪʚʘ, ʠ ʛʝʦʛʨʘʬʠʝʡ ʩʝʣ, ʦʙʲʝʢʪʘʤʠ ʠʟʫʯʝʥʠʷ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʪʠʧʳ 

ʨʘʩʩʝʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʠʤʝʶʱʠʝ ʨʘʟʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʠʟʫʯʝʥʠʝʤ 

ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʂʘʟʘʭʩʪʘʥʘ ʠ ʠʭ ʥʘʩʝʣʝʥʠʷ, ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʘʥʠʤʘʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ [25, 26], 

ʵʪʥʦʣʦʛʠʠ ʠ ʪ.ʜ. ʂʘʢ ʠʪʦʛ, ʩʝʣʴʩʢʠʝ ʧʦʩʝʣʝʥʠʷ ʠʟʫʯʘʶʪʩʷ ʤʥʦʛʠʤʠ ʥʘʫʯʥʳʤʠ 

ʜʠʩʮʠʧʣʠʥʘʤʠ ʜʝʩʷʪʠʣʝʪʠʷʤʠ ʠ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʫʪʨʘʯʠʚʘʶʪ ʩʦʙʩʪʚʝʥʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʚ 

ʩʚʷʟʠ ʩ ʠʭ ʢʣʶʯʝʚʦʡ ʨʦʣʴʶ ʚ ʨʘʟʚʠʪʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʨʝʛʠʦʥʦʚ ʠ ʛʦʩʫʜʘʨʩʪʚ. 
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(ʉʂʋ ʠʤ.ʄ.ʂʦʟʳʙʘʝʚʘ) 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ 

ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʉʂʆ) ʚʢʣʶʯʘʣʦ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʠ ʦʪʦʙʨʘʥʳ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ 

ʦʢʘʟʳʚʘʶʪ ʧʨʷʤʦʝ ʠʣʠ ʢʦʩʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ 

(ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ). ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʦʚʳʭ ʦʧʨʝʜʝʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ: ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʘʪʤʦʩʬʝʨʥʦʝ 

ʜʘʚʣʝʥʠʝ, ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʦʙʣʘʯʥʦʩʪʴ.  

ʂʦʤʧʣʝʢʩʥʦʝ ʚʣʠʷʥʠʝ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʧʫʪʝʤ 

ʨʘʩʯʸʪʘ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʥʜʝʢʩʦʚ ï ʵʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (ʕʕʊ), 

ʩʫʨʦʚʦʩʪʠ (ʞʝʩʪʢʦʩʪʠ) ʧʦʛʦʜʳ ʧʦ ɹʦʜʤʘʥʫ (S).  

ʕʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (ʕʕʊ) ʫʯʠʪʳʚʘʝʪ ʢʦʤʧʣʝʢʩʥʦʝ ʚʣʠʷʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʥʘ ʯʝʣʦʚʝʢʘ. ʈʘʩʯʝʪ ʕʕʊ 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦ ʬʦʨʤʫʣʝ ɸ. ʄʠʩʩʝʥʘʨʜʘ: 

 

,   (1) 

ʛʜʝ t ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ Áʉ; v ï ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʤ/ʩ; f ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ, %. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʧʣʦʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦ ʟʥʘʯʝʥʠʷʤ ʕʕʊ ʧʨʦʚʦʜʠʣʘʩʴ 

ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ ʨʘʙʦʪʝ [7]. 

ɼʣʷ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʨʘʩʯʝʪ 

ʩʫʨʦʚʦʩʪʠ (ʞʝʩʪʢʦʩʪʠ) ʧʦʛʦʜʳ ɹʦʜʤʘʥʘ. ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ 

ʩʫʨʦʚʦʩʪʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʈʘʩʯʝʪ ʚʳʧʦʣʥʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

S = (1 ï 0,04T)Ĭ(1+ 0.272v),   (2) 

ʛʜʝ S ï ʠʥʜʝʢʩ ʩʫʨʦʚʦʩʪʠ, ʙʘʣʣʳ; t ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, Áʉ; v ï ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, 

ʤ/ʩ [9]. 

ʉʪʝʧʝʥʴ ʩʫʨʦʚʦʩʪʠ ʧʦʛʦʜʳ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʦʮʝʥʠʚʘʣʘʩʴ ʩʦʛʣʘʩʥʦ [4].  

ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ (ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ 100 ʪʳʩ. ʯʝʣʦʚʝʢ ʟʘ ʛʦʜ). 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʦʟʜʘʶʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʦʢʘʟʳʚʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʪʝʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ 

ʙʦʣʝʟʥʝʡ. ʆʪʢʣʦʥʝʥʠʷ ʤʝʪʝʦʫʩʣʦʚʠʡ ʦʪ ʦʧʪʠʤʘʣʴʥʳʭ (ʢʦʤʬʦʨʪʥʳʭ) ʧʨʠʚʦʜʠʪ ʢ 
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ʫʚʝʣʠʯʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ [1, 2, 5]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʢʣʠʤʘʪʦʦʙʫʩʣʦʚʣʝʥʥʦʡ ʛʨʫʧʧʝ: 

ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʚ ʪ.ʯ. ʧʥʝʚʤʦʥʠʷ, ʙʨʦʥʭʠʪ 

ʭʨʦʥʠʯʝʩʢʠʡ, ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ, ʙʦʣʝʟʥʠ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʙʦʣʝʟʥʠ ʢʨʦʚʠ ʠ 

ʢʨʦʚʝʪʚʦʨʥʳʭ ʦʨʛʘʥʦʚ, ʙʦʣʝʟʥʠ ʢʦʞʠ ʠ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪʯʘʪʢʠ, ʙʦʣʝʟʥʠ ʩʠʩʪʝʤʳ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʘ ʩʪʘʪʠʩʪʠʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ.  

ʇʨʦʚʝʜʝʥ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʥʝʦʙʭʦʜʠʤʦʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʩʪʘʪʠʩʪʠʢʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʝʞʝʜʥʝʚʥʳʝ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ 12 ʤʝʪʝʦʩʪʘʥʮʠʷʤ ʉʂʆ, ʤʘʪʝʨʠʘʣʳ ʤʝʜʠʮʠʥʩʢʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʟʘ ʧʝʨʠʦʜ 2000-2021 ʛʛ.  

ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʩʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

ʧʦ ʢʣʠʤʘʪʫ ʠ ʩʪʘʪʠʩʪʠʢʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʉʭʝʤʘ ʙʘʟʘ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 1.  

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ (ʜʘʥʥʳʝ ʟʘ ʧʝʨʠʦʜ 2000-2021 ʛʛ.) 

 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʩʷ ʚ ʦʮʝʥʢʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʦʛʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʠ ʩʪʘʪʠʩʪʠʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ɼʣʷ ʦʮʝʥʢʠ 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʪʝʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ 

ʧʨʠʤʝʥʷʣʠʩʴ ʤʝʪʦʜʳ ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɼʘʥʥʳʝ 

ʤʝʪʦʜʳ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʝʜʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [3, 6]. 

ʀʭ ʩʫʱʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʥʘʣʠʟʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʢʣʠʤʘʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʡ (ʢʣʠʤʘʪʦʦʙʫʩʣʦʚʣʝʥʥʦʡ) ʛʨʫʧʧʦʡ 

ʙʦʣʝʟʥʝʡ ʠ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʤʝʪʝʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ʈʘʩʯʝʪ ʧʨʦʚʦʜʠʣʩʷ ʧʦ 

ʬʦʨʤʫʣʝ ʣʠʥʝʡʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʘʨʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ [10]. 

   (3) 

ʛʜʝ, r ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ; 

,  ï ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʬʘʢʪʦʨʥʦʛʦ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʧʨʠʟʥʘʢʦʚ; 

 ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʦʠʟʚʝʜʝʥʠʡ ʬʘʢʪʦʨʥʦʛʦ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ 

ʧʨʠʟʥʘʢʦʚ; 

 ï ʩʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ 

ʬʘʢʪʦʨʥʦʛʦ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʧʨʠʟʥʘʢʦʚ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʧʦʣʥʷʣʘʩʴ ʩʦʛʣʘʩʥʦ ʟʥʘʯʝʥʠʷʤ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 1 [12]. 
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ʊʘʙʣʠʮʘ 1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

-0,75 ï (-1,00) ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ 

-0,50 ï (-0,74) ʚʳʩʦʢʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ 

-0,25 ï (-0,49) ʩʨʝʜʥʷʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ 

0,00 ï (-0,24) ʩʣʘʙʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ 

0,00 ï 0,24 ʩʣʘʙʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

0,25 ï 0,49 ʩʨʝʜʥʷʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

0,50 ï 0,74 ʚʳʩʦʢʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

0,75 ï 1,00 ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ ʢʦʨʨʝʣʷʮʠʠ, ʦʪʦʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʠʟ ʥʠʭ 

(rÓ+0,5), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʩʦʢʦʡ ʠ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʚʷʟʠ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʘ ʧʨʷʤʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʫʨʦʚʦʩʪʴ ʧʦʛʦʜʳ 

ɹʦʜʤʘʥʘ ʠ ʫʨʦʚʥʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʙʦʣʝʟʥʷʤʠ 

(r=0,51-0,78).  

ʆʪʤʝʯʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʙʦʣʝʟʥʷʤʠ ʢʨʦʚʠ ʠ ʢʨʦʚʝʪʚʦʨʥʳʭ ʦʨʛʘʥʦʚ ʠ ʪʘʢʠʤʠ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʘʢ ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ (ʥʠʞʝ -25-30Üʉ, ʯʠʩʣʦʤ ʜʥʝʡ) (r=0,71), 

ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ (r=0,66), ʚʝʣʠʯʠʥʘ ʕʕʊ (r=0,62). 

ɺʳʷʚʣʝʥʘ ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʨʦʩʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ 

ʙʦʣʝʟʥʷʤʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʠ ʥʠʟʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ (r=0,67), ʚ ʪ.ʯ. ʭʨʦʥʠʯʝʩʢʠʤ 

ʙʨʦʥʭʠʪʦʤ (r=0,73), ʘ ʪʘʢʞʝ ʙʦʣʝʟʥʷʤʠ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ (r=0,60).  

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʢʘʟʘʣ ʩʚʷʟʴ 

ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʥʝʚʤʦʥʠʝʡ ʠ ʩʫʪʦʯʥʦʡ ʘʤʧʣʠʪʫʜʦʡ ʪʝʤʧʝʨʘʪʫʨ 

(r=0,59), ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ (r=0,61), ʙʦʣʝʟʥʷʤʠ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (r=0,68) ʠ 

ʠʥʜʝʢʩʦʤ ʩʫʨʦʚʦʩʪʠ ʧʦʛʦʜʳ. 

ʊʝʤ ʩʘʤʳʤ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʤʝʪʝʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʉʂʆ 

ʤʝʪʝʦʦʙʫʩʣʦʚʦʝʥʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʩʫʨʦʚʦʩʪʴ (ʞʸʩʪʢʦʩʪʴ) ʧʦʛʦʜʳ 

ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ, ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʘʤʧʣʠʪʫʜʘ ʪʝʤʧʝʨʘʪʫʨ, ʘʪʤʦʩʬʝʨʥʦʝ 

ʜʘʚʣʝʥʠʝ. ʉʨʝʜʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʛʨʫʧʧʳ ʙʦʣʝʟʥʝʡ ʦʪʤʝʯʘʝʪʩʷ ʧʨʷʤʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʩʚʷʟʴ ʤʝʞʜʫ ʤʝʪʝʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʨʦʩʪʦʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʙʦʣʝʟʥʷʤʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ, ʭʨʦʥʠʯʝʩʢʠʤ ʙʨʦʥʭʠʪʦʤ, 

ʧʥʝʚʤʦʥʠʝʡ, ʙʦʣʝʟʥʷʤʠ ʢʨʦʚʠ ʠ ʢʨʦʚʝʪʚʦʨʥʳʭ ʦʨʛʘʥʦʚ, ʙʦʣʝʟʥʷʤʠ ʩʠʩʪʝʤʳ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʙʦʣʝʟʥʷʤʠ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ [7,8]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ (ʩʤʷʛʯʝʥʠʝ) ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʣʠʷʥʠʷ 

ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ. ʉʦʙʨʘʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʚʣʝʯʝʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʜʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʉʂʆ.  
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ʊʦʧʦʥʠʤʳ ʢʘʢ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʤʘʨʢʝʨʳ ʢʫʣʴʪʫʨʳ ʥʘʨʦʜʦʚ ʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʨʘʩʩʝʣʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʣʝ ʥʘʫʯʥʦʛʦ ʚʥʠʤʘʥʠʷ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ 

ʦʩʥʦʚʥʦʤ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ: ʣʠʥʛʚʠʩʪʦʚ, ʪʦʧʦʥʠʤʠʩʪʦʚ, ʢʨʘʝʚʝʜʦʚ, 

ʵʪʥʦʛʨʘʬʦʚ ʠ ʬʦʣʴʢʣʦʨʠʩʪʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʪʦʧʦʥʠʤʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʫʣʴʪʫʨʥʦʡ 

ʛʝʦʛʨʘʬʠʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʘʩʧʝʢʪʦʚ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ ʧʦʣʠʵʪʥʠʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ [1, 2].  ʊʦʧʦʥʠʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʨʦʜʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ (ʣʘʥʜʰʘʬʪʥʳʝ ʪʦʧʦʥʠʤʳ) ʧʦʟʚʦʣʷʶʪ ʧʦʜʯʝʨʢʠʚʘʪʴ ʧʨʠʨʦʜʥʳʝ ʠ 

ʩʦʮʠʘʣʴʥʦʟ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʩʝʣʝʥʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʧʨʠʨʦʜʥʳʭ ʠ 

ʵʪʥʦʢʫʣʴʪʫʨʥʳʭ ʨʫʙʝʞʝʡ ʠ ʨʘʟʣʠʯʠʷ ʚ ʤʦʜʝʣʷʭ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʵʪʥʦʢʫʣʴʪʫʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ [3]. ʊʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ɺ.ʅ. 

ʂʘʣʫʮʢʦʚʘ ʬʦʨʤʠʨʫʶʪ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʵʪʥʦʢʫʣʴʪʫʨʥʦʛʦ 

ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ ʠ ʣʘʥʜʰʘʬʪʥʦ - ʪʦʧʦʥʠʤʠʯʝʩʢʠʡ ʠʥʜʠʢʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ʜʣʷ 

ʚʳʜʝʣʝʥʠʷ ʧʨʠʨʦʜʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ ʛʝʦʢʦʤʧʣʝʢʩʦʚ ʦʪʨʘʞʘʶʱʠʭ ʦʩʦʙʝʥʥʦʩʪʠ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʵʪʥʠʯʝʩʢʦʛʦ ʨʘʩʩʝʣʝʥʠʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ [4].  

ʗʟʳʢʦʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʪʦʧʦʥʠʤʦʚ, ʘ ʯʘʱʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʦʧʦʥʠʤʦʚ 

ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʠ ʷʜʨʘ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ. ɺ ʥʘʰʠʭ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʚʳʷʚʠʣʠ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʫʶ 

ʣʘʥʜʰʘʬʪʥʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʨʘʩʩʝʣʝʥʠʷ ʵʪʥʦʩʦʚ ʚ ʅʠʞʥʝʡ ʂʦʣʳʤʝ [5].  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʪʝʨʨʠʪʦʨʠʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ï ʂʦʣʳʤʩʢʠʡ ʨʝʛʠʦʥ, 

ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʪʨʠ ʫʣʫʩʘ (ʨʘʡʦʥʘ) ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʚ ʙʘʩʩʝʡʥʝ ʨ. ʂʦʣʳʤʘ: 

ɺʝʨʭʥʝʢʦʣʳʤʩʢʠʡ, ʉʨʝʜʥʝʢʦʣʳʤʩʢʠʡ ʠ ʅʠʞʥʝʢʦʣʳʤʩʢʠʡ ʫʣʫʩʳ (ʨʠʩ. 1). ʆʙʱʘʷ 

https://studfile.net/preview/6216223/page:4/
https://studfile.net/preview/6216223/page:4/
http://www.scert.ru/f/219/MainPart/Arkhipova.pdf%2019.04.23
https://present5.com/korrelyacionnyj-analiz-vypolnila-studentka-5-kursa-pediatricheskogo-fakulteta/
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ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ð 280 ʪʳʩ ʢʚ. ʢʤ, ʥʘʩʝʣʝʥʠʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ð 14700 

ʯʝʣʦʚʝʢ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʷʥʚʘʨʴ 2023 ʛʦʜʘ. ʂʦʨʝʥʥʦʝ ʥʘʩʝʣʝʥʠʝ ʂʦʣʳʤʳ  

ʧʨʝʜʩʪʘʚʣʝʥʦ ʵʚʝʥʘʤʠ, ʷʢʫʪʘʤʠ, ʶʢʘʛʠʨʘʤʠ ʠ ʯʫʢʯʘʤʠ. ʈʫʩʩʢʠʝ ʩʪʘʨʦʞʠʣʳ, ʟʘʩʝʣʠʣʠ 

ʨʝʛʠʦʥ ʚ XVII ʚ. ʥʦ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʨʫʩʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʨʠʙʳʣʘ ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ [6]. 

ʃʘʥʜʰʘʬʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ʩʝʚʝʨʥʳʤʠ ʣʠʩʪʚʝʥʥʠʯʥʳʤʠ 

ʨʝʜʢʦʣʝʩʴʷʤʠ, ʪʠʧʠʯʥʳʤʠ ʪʫʥʜʨʘʤʠ ʠ ʧʦʣʠʛʦʥʘʣʴʥʦ-ʚʘʣʠʢʦʚʳʤʠ ʪʫʥʜʨʦʙʦʣʦʪʘʤʠ, 

ʛʦʨʥʳʝ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʴʶ ʛʦʨʥʳʭ ʨʝʜʢʦʣʝʩʠʡ ʠ ʛʦʨʥʦʡ 

ʪʫʥʜʨʳ. ʆʨʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʟʝʨ ʠ ʤʘʣʳʭ ʨʝʢ ʚ 

ʨʝʛʠʦʥʝ ʦʧʨʝʜʝʣʷʝʪ ʚʳʩʦʢʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʣʘʥʜʰʘʬʪʥʳʭ ʪʦʧʦʥʠʤʦʚ. ʇʦʵʪʦʤʫ 

ʙʘʩʩʝʡʥ ʨ. ʂʦʣʳʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʣʴʰʦʡ ʘʨʝʘʣ ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʫʣʴʪʫʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʥʝʩʢʦʣʴʢʠʭ ʵʪʥʦʩʦʚ 

(ʵʚʝʥʦʚ, ʷʢʫʪʦʚ, ʶʢʘʛʠʨʦʚ, ʯʫʢʯʝʡ ʠ ʨʫʩʩʢʠʭ). 

 

 
ʈʠʩ. 1. ʂʦʣʳʤʩʢʠʡ ʨʝʛʠʦʥ - ʪʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʪʦʯʥʠʢʦʤ ʪʦʧʦʥʠʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʷʚʣʷʶʪʩʷ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ. ʅʘʤʠ ʩʬʦʨʤʠʨʦʚʘʥʘ ɻʀʉ ʙʘʟʘ ʜʘʥʥʳʭ ʪʦʧʦʥʠʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ 

ʧʦ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤ ʢʘʨʪʘʤ ʚ ʤʘʩʰʪʘʙʝ 1: 200 000 ʠ 1:500 000 ʧʦ ʥʘʟʚʘʥʠʷʤ ʨʝʢ, ʦʟʝʨ, 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʪʦʯʝʢ (ʚʝʨʰʠʥ), ʧʦʩʝʣʝʥʠʡ, ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʳʭ 

ʬʝʨʤ (ʄʊʌ), ʫʨʦʯʠʱ, ʟʠʤʥʠʢʦʚ ʠ ʣʝʪʥʠʢʦʚ. ɺʩʝʛʦ ʙʘʟʘ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ 2981 ʪʦʧʦʥʠʤ 

(ʚ ʪʦʤ ʯʠʩʣʝ 254 ʦʨʦʥʠʤʘ, 108 ʦʡʢʦʥʠʤʦʚ, 1955 ʣʠʤʥʦʥʠʤʦʚ ʠ 664 ʧʦʪʘʤʦʥʠʤʘ) (ʨʠʩ. 

2). 

ɼʣʷ ʘʥʘʣʠʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʪʦʧʦʥʠʤʦʚ ʧʦ ʵʪʥʦʩʘʤ, ʜʣʷ ʢʘʞʜʦʛʦ ʪʦʧʦʥʠʤʘ ʦʧʨʝʜʝʣʝʥʳ ʠʭ ʷʟʳʢʦʚʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʤʝʰʘʥʥʳʝ ʥʘʟʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʨʫʩʩʢʦ-ʷʢʫʪʩʢʠʝ. ʂʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʠ 
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ʘʥʘʣʠʟ ʪʦʧʦʥʠʤʦʚ ʦʩʫʱʝʩʪʚʣʝʥʳ ʚ ʧʨʦʛʨʘʤʤʳ QGIS ʩ ʧʦʤʦʱʴʶ ʤʦʜʫʣʷ ʧʦ ʩʦʟʜʘʥʠʶ 

ʪʝʧʣʦʚʳʭ ʢʘʨʪ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʢʦʧʣʝʥʠʡ ʪʦʯʝʯʥʳʭ ʜʘʥʥʳʭ.  ɼʣʷ ʪʦʧʦʥʠʤʦʚ 

ʠʤʝʶʱʠʭ ʥʝ ʪʦʯʝʯʥʫʶ ʛʝʦʤʝʪʨʠʶ ʤʳ ʧʨʝʦʙʨʘʟʦʚʘʣʠ ʠʭ ʚ ʪʦʯʢʠ ʧʦ ʚʝʨʰʠʥʘʤ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ.  

ʈʠʩ. 2. ʗʟʳʢʦʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʣʘʥʜʰʘʬʪʥʳʭ ʪʦʧʦʥʠʤʦʚ ʂʦʣʳʤʩʢʦʛʦ ʨʝʛʠʦʥʘ 

 

ʈʝʟʫʣʴʪʘʪʳ 

ʊʝʧʣʦʚʘʷ ʢʘʨʪʘ ʷʟʳʢʦʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʦʧʦʥʠʤʦʚ ʂʦʣʳʤʩʢʦʛʦ ʨʝʛʠʦʥʘ, 

ʩʦʩʪʘʚʣʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʶʢʘʛʠʨʩʢʠʤʠ, ʯʫʢʦʪʩʢʠʤ, ʵʚʝʥʩʢʠʤʠ, ʷʢʫʪʩʢʠʤʠ ʪʦʧʦʥʠʤʘʤʠ ʠ ʙʦʣʝʝ ʧʦʟʜʥʠʤ ʨʫʩʩʢʠʤ 

ʧʣʘʩʪʦʤ ʥʘʟʚʘʥʠʡ (ʨʠʩ.3). 

ʅʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʥʘʨʫʞʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʷʟʳʢʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʠ ʧʣʦʪʥʦʩʪʠ ʪʦʧʦʥʠʤʦʚ ʦʪ ʪʠʧʘ ʧʦʩʝʣʝʥʠʡ ʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʘʨʝʘʣʳ ʨʘʩʩʝʣʝʥʠʷ ʵʪʥʦʩʦʚ ʠ ʮʝʥʪʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʫʣʴʪʫʨʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ ʨʘʟʣʠʯʥʦʡ ʧʣʦʪʥʦʩʪʠ.  

ɸʨʝʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʷʢʫʪʩʢʠʭ ʪʦʧʦʥʠʤʦʚ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥ ʚ ʜʦʣʠʥʝ ʨʝʢʠ 

ɸʣʘʟʝʷ ʠ ʚ ʜʦʣʠʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʉʨʝʜʥʝʡ ʂʦʣʳʤʳ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʪʨʘʜʠʮʠʦʥʥʦʝ 

ʟʘʥʷʪʠʝ ʩʢʦʪʦʚʦʜʩʪʚʦʤ ʜʘʥʥʦʛʦ ʵʪʥʦʩʘ. ʗʢʫʪʩʢʠʝ ʪʦʧʦʥʠʤʳ ʦʪʣʠʯʘʶʪʩʷ ʛʫʩʪʦʪʦʡ ʠ 
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ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚʦʢʨʫʛ ʧʦʩʝʣʝʥʠʡ, ʦʜʥʘʢʦ ʧʦ ʥʘʟʚʘʥʠʷʤ ʨʝʢ ʘʨʝʘʣ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪʩʷ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʪʦʧʦʥʠʤʘʤʠ, ʵʚʝʥʩʢʠʝ ʪʦʧʦʥʠʤʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦʯʪʠ 

ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʚʩʝʤʫ ʂʦʣʳʤʩʢʦʤʫ ʨʝʛʠʦʥʫ, ʦʜʥʘʢʦ ʠʤʝʶʪ ʥʘʠʤʝʥʴʰʫʶ ʧʣʦʪʥʦʩʪʴ ʠ 

ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʦʩʪʴ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʘʨʝʘʣʦʚ, ʧʣʦʪʥʦʩʪʴ ʪʦʧʦʥʠʤʦʚ ʶʢʘʛʠʨʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʠʤʝʝʪ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʘʨʝʘʣʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʇʦʩʝʣʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʶʪʩʷ 

ʮʝʥʪʨʘʤʠ ʪʦʧʦʥʠʤʠʯʝʩʢʦʡ ʥʦʤʠʥʘʮʠʠ, ʯʪʦ ʷʨʢʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʫʩʩʢʠʭ, ʯʫʢʦʪʩʢʠʭ ʠ ʷʢʫʪʩʢʠʭ ʪʦʧʦʥʠʤʦʚ. ɼʣʷ ʵʚʝʥʩʢʠʭ ʠ ʶʢʘʛʠʨʩʢʠʭ 

ʪʦʧʦʥʠʤʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʘʙʘʷ ʩʚʷʟʴ ʩ ʥʘʟʚʘʥʠʷʤʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʆʩʥʦʚʥʘʷ 

ʯʘʩʪʴ ʵʚʝʥʩʢʠʭ ʠ ʶʢʘʛʠʨʩʢʠʭ ʥʘʟʚʘʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʦʪʘʤʦʥʠʤʳ (ʥʘʟʚʘʥʠʷ ʨʝʢ), ʯʪʦ 

ʛʦʚʦʨʠʪ ʦ ʙʦʣʝʝ ʨʘʥʥʝʤ ʟʘʩʝʣʝʥʠʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʘʥʥʳʤʠ ʵʪʥʦʩʘʤʠ. 

ʈʫʩʩʢʠʝ ʪʦʧʦʥʠʤʳ ʨʘʟʤʝʱʘʶʪʩʷ ʧʦ ʙʝʨʝʛʫ ʨ. ʂʦʣʳʤʘ, ʚʜʦʣʴ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ 

ʪʘʢʠʝ ʪʠʧʳ ʧʦʩʝʣʝʥʠʡ ʢʘʢ ʜʝʨʝʚʥʠ, ʩʸʣʘ ʠ ʟʘʠʤʢʠ, ʘ ʪʘʢʞʝ ʷʨʢʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʧʨʠʚʷʟʘʥʥʦʩʪʴ ʢ ʩʤʝʞʥʳʤ ʩ ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʴʶ ʪʝʨʨʠʪʦʨʠʷʤ. ɸʨʝʘʣ ʧʨʦʩʪʠʨʘʝʪʩʷ 

ʦʪ ʤʝʩʪʘ ʢʦʤʧʘʢʪʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ ʨʫʩʩʢʠʭ ʩʪʘʨʦʞʠʣʦʚ -  ʩ. ʇʦʭʦʜʩʢ  ʜʦ ʛʨʘʥʠʮʳ ʩ 

ʏʫʢʦʪʩʢʠʤ ʘʚʪʦʥʦʤʥʳʤ ʦʢʨʫʛʦʤ  ʠ ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʴʶ ʧʦ ʤʘʣʳʤ ʨʝʢʘʤ.  

ʏʫʢʦʪʩʢʠʡ ʘʨʝʘʣ ʙʦʣʝʝ ʚʩʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʡ ʧʦ ʥʘʟʚʘʥʠʷʤ ʦʟʝʨ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ ʥʠʟʦʚʴʷʭ ʤʝʞʜʫʨʝʯʴʷ ɸʣʘʟʝʠ ʠ ʂʦʣʳʤʳ ʧʦ 

ʪʫʥʜʨʘʙʦʣʦʪʘʤ.  

 

 
ʈʠʩ. 3. ʊʝʧʣʦʚʳʝ ʢʘʨʪʳ ʧʣʦʪʥʦʩʪʠ ʪʦʧʦʥʠʤʦʚ ʧʦ ʷʟʳʢʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʦʟʜʘʥʠʝ ɻʀʉ- ʙʘʟʳ ʜʘʥʥʳʭ ʪʦʧʦʥʠʤʦʚ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʝʣʝʥʠʷ ʚ 

ʧʦʣʠʵʪʥʠʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʧʦʟʚʦʣʷʶʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʘʨʝʘʣʳ ʵʪʥʦʢʫʣʴʪʫʨʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ. ʅʘ ʧʨʠʤʝʨʝ ʂʦʣʳʤʩʢʠʭ ʨʝʛʠʦʥʦʚ ʙʳʣʠ ʩʦʟʜʘʥʳ ʪʝʧʣʦʚʳʝ ʢʘʨʪʳ 

ʧʣʦʪʥʦʩʪʠ ʪʦʧʦʥʠʤʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʘʩʧʝʢʪʦʚ ʵʪʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʨʝʛʠʦʥʘ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʧʦʥʠʤʦʚ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʢʦʨʝʥʥʳʭ ʥʘʨʦʜʦʚ, ʛʜʝ ʦʪʯʝʪʣʠʚʦ 



138 

 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚʟʘʠʤʦʩʚʷʟʠ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʪʦʧʦʥʠʤʦʚ ʩ ʩʦʩʝʜʥʠʤʠ ʨʝʛʠʦʥʘʤʠ: 

ʯʫʢʦʪʩʢʠʝ ʩ ʏʫʢʦʪʩʢʠʤ ɸʆ, ʨʫʩʩʢʠʝ ʠ ʵʚʝʥʩʢʠʝ ʩ ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʴʶ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʫʩʪʦʡʯʠʚʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʨʝʛʠʦʥʦʚ.  

ɹʣʘʛʦʜʘʨʥʦʩʪʴ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʅʌ ˉ 21ï17ï00250 

çʄʝʞʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʚʥʫʪʨʠʨʝʛʠʦʥʘʣʴʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʢʦʨʝʥʥʳʭ ʤʘʣʦʯʠʩʣʝʥʥʳʭ 

ʥʘʨʦʜʦʚ ʉʝʚʝʨʘ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʳʭ ʚʳʟʦʚʦʚ: ʠʩʪʦʨʠʷ ʠ ʩʦʚʨʝʤʝʥʥʦʩʪʴè  
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ʋɼʂ 911.3 

ʉʋʑʅʆʉʊʔ, ʄɽʊʆɼʓ ʀ ʀʅʉʊʈʋʄɽʅʊʓ ʈɽɻʋʃʀʈʆɺɸʅʀʗ ʊɽʈʈʀʊʆʈʀʁ 

ʆʇɽʈɽɾɸʖʑɽɻʆ ʉʆʎʀɸʃʔʅʆ-ʕʂʆʅʆʄʀʏɽʉʂʆɻʆ ʈɸɿɺʀʊʀʗ 

 

ɿʘʭʘʨʦʚʘ ɸ.ɸ. 

(ʄɻʋ ʠʤ. ʅ. ʇ. ʆʛʘʨʸʚʘ, ʛ. ʉʘʨʘʥʩʢ, ʈʦʩʩʠʷ) 

 

ʅʘ ʪʝʨʨʠʪʦʨʠʷʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʶʪ 

ʩʧʝʮʠʘʣʴʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʦʥʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʙʠʟʥʝʩʘ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʟʦʥʳ ʦʧʝʨʝʞʘʶʱʝʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

(ʊʆʉʕʈ). ʄʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʆʉʕʈ ʩʬʦʨʤʠʨʦʚʘʥ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʡ ʠ 

ʤʷʛʢʠʡ ʤʠʢʨʦʢʣʠʤʘʪ ʜʣʷ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ. 

ʊʝʨʨʠʪʦʨʠʷ ʦʧʝʨʝʞʘʶʱʝʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ (ʊʆʉʕʈ, ʥʝ 

ʨʝʜʢʦ ʝʸ ʤʦʛʫʪ ʥʘʟʳʚʘʪʴ ʊʆʈ) ï ʢʦʥʢʨʝʪʥʘʷ ʦʪʚʝʜʸʥʥʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʩʫʙʲʝʢʪʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʠʤʝʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʥʘʧʦʣʥʝʥʥʳʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ, ʧʨʠ ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ, ʧʨʦʧʠʩʘʥʥʳʤ ʦʪ 29 

ʜʝʢʘʙʨʷ 2014 ʛʦʜʘ ʧʦʜ ˉ 479-ʌɿ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʣʦʞʝʥʠʷ ʫʧʦʣʥʦʤʦʯʝʥʥʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʠ ʧʨʠʥʷʪʦʛʦ ʨʝʰʝʥʠʷ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʨʝʟʠʜʝʥʪʘʤ ʊʆʉʕʈ, 

ʦʨʛʘʥʠʟʦʚʘʥ ʦʩʦʙʳʡ ʧʨʘʚʦʚʦʡ ʨʝʞʠʤ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʘʷ ʠ ʠʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ [3]. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʦʙʨʘʟʦʚʘʥʠʷ ʊʆʉʕʈ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ï ʵʪʦ ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʝ, ʚʝʩʴʤʘ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠ ʥʝ ʪʦʣʴʢʦ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʝʛʠʦʥ, 

ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʜʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʘ ʪʘʢʞʝ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʣʫʯʰʠʭ ʩʦʮʠʘʣʴʥʳʭ, ʢʘʯʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʞʠʟʥʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʦʞʠʚʘʶʱʝʛʦ ʟʜʝʩʴ ʥʘʩʝʣʝʥʠʷ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 29 ʜʝʢʘʙʨʷ 2014 ʛ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ɼʫʤʘ ʧʨʠʥʷʣʘ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ˉ473-ʌɿ çʆ ʪʝʨʨʠʪʦʨʠʷʭ 
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ʦʧʝʨʝʞʘʶʱʝʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. ɼʘʥʥʳʡ 

ʟʘʢʦʥ ʚ ʧʦʩʣʝʜʩʪʚʠʝ ʙʳʣ ʧʦʜʧʠʩʘʥ ʇʨʝʟʠʜʝʥʪʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɺ. ɺ. 

ʇʫʪʠʥʳʤ. ʇʨʝʟʠʜʝʥʪ ʚʳʜʚʠʥʫʣ ʝʱʝ 12 ʜʝʢʘʙʨʷ 2013 ʛ. ï ʵʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʟʦʥ. 

ʊʆʉʕʈ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʟʜʘʶʪʩʷ ʥʘ 70 ʣʝʪ, ʥʦ ʧʨʦʜʣʝʥʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʜʘʥʥʦʡ ʟʦʥʳ, ʪʘʢʞʝ ʚʝʨʦʷʪʥʦ. ɺ ʦʪʣʠʯʠʠ ʦʪ ʜʨʫʛʠʭ ʟʦʥ ʊʆʉʕʈ ʩʫʱʝʩʪʚʫʶʪ ʚʝʩʴʤʘ 

ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʠ ʢʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʦʥʠ ʠʤʝʶʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʜʣʝʥʠʷ, ʘ ʚʦʪ 

ʆʕɿ (ʦʩʦʙʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʦʥʳ), ɿʊʈ (ʟʦʥʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ), ʠʤʝʶʪ 

ʚʝʩʴʤʘ ʤʘʣʳʡ ʩʨʦʢ ʠʭ ʜʝʡʩʪʚʠʷ ï 49 ʣʝʪ ʠ 12 ʣʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʂʣʶʯʝʚʦʝ ʦʪʣʠʯʠʝ ʊʆʉʕʈ ʦʪ ʜʨʫʛʠʭ ʦʩʦʙʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʦʥ, ʪʦ, ʯʪʦ, ʦʥʠ ʥʝ 

ʧʨʦʩʪʦ ʜʦʣʞʥʦ ʩʦʟʜʘʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʚ ʨʝʛʠʦʥʝ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʪʴ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʨʘʤʢʘʭ ʨʝʛʠʦʥʘ, ʯʪʦʙʳ, ʚʩʝ 

ʙʳʣʦ ʦʪʣʘʞʝʥʦ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʣʦ ʚ ʨʝʛʠʦʥʝ, ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʦʙʣʝʤ. ʇʨʠʚʣʝʯʝʥʠʝ 

ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʝʛʠʦʥ, ʪʘʢ ʞʝ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʴʶ. 

ʈʝʘʣʠʟʘʮʠʷ ʊʆʉʕʈ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʶʙʦʛʦ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʧʦʜʘʸʪʩʷ ʦʪ ʨʫʢʦʚʦʜʩʪʚʘ ʨʝʛʠʦʥʘ, ʘ ʚʦʪ ʠʥʳʝ ʚʠʜʳ, ʢ ʧʨʠʤʝʨʫ ɿʊʈ, ʤʦʞʝʪ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʩ ʧʦʜʘʯʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʊʆʉʕʈ ʦʙʨʘʟʦʚʳʚʘʶʪʩʷ ʧʦ ʟʘʧʨʦʩʫ ʢʦʥʢʨʝʪʥʳʭ ʠʥʚʝʩʪʦʨʦʚ. 

ʇʨʦʠʩʭʦʜʠʪ ʩʦʛʣʘʩʦʚʘʥʠʷ ʧʣʘʥʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʚ ʨʘʤʢʘʭ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʲʝʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʨʝʛʠʦʥ, 

ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʘ ʤʝʩʪ ʜʣʷ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. 

ɺ ʊʆʉʕʈ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʘʟʨʝʰʝʥʦ ʚʝʩʪʠ 

ʨʘʟʨʘʙʦʪʢʫ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʜʘʢʮʠʟʥʳʝ ʪʦʚʘʨʳ. 

ɺ ʢʘʞʜʦʡ ʊʆʉʕʈ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʣʴʛʦʪʳ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʠʚʣʝʯʝʥʠʶ ʨʝʟʠʜʝʥʪʦʚ. ʅʘʣʦʛʦʚʳʝ ʣʴʛʦʪʳ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ 

ʧʦʩʣʘʙʣʝʥʠʷ, ʩʦʟʜʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ ʟʘ ʩʯʸʪ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ 

ʨʝʛʠʦʥʘ ʠ ʜʨʫʛʦʝ. 

ʆʩʥʦʚʥʳʝ ʣʴʛʦʪʳ ʠ ʧʨʝʬʝʨʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʚʳʜʘʶʪʩʷ ʨʝʟʠʜʝʥʪʘʤ ʊʆʉʕʈ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ ʪʘʙʣʠʮʝ 1: 

 

ʊʘʙʣʠʮʘ 1 

ʃʴʛʦʪʳ ʨʝʟʠʜʝʥʪʘʤ ʪʝʨʨʠʪʦʨʠʡ ʦʧʝʨʝʞʘʶʱʝʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ [4] 

ɺʠʜ ʥʘʣʦʛʘ, ʩʪʨʘʭʦʚʳʝ 

ʚʟʥʦʩʳ 
ʆʙʱʠʝ ʫʩʣʦʚʠʷ ʈʌ ʈʝʟʠʜʝʥʪ ʊʆʉʕʈ 

ʅʘʣʦʛ ʥʘ ʧʨʠʙʳʣʴ 20% 5% ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ 

ʌʝʜʝʨʘʣʴʥʳʡ ʙʶʜʞʝʪ 2% 0% ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ 

ʈʝʛʠʦʥʘʣʴʥʳʡ ʙʶʜʞʝʪ 18% 5% ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ 

ʅʘʣʦʛ ʥʘ ʠʤʫʱʝʩʪʚʦ 2,2% 0% 

ɿʝʤʝʣʴʥʳʡ ʥʘʣʦʛ 1,5% 0% 

ʉʪʨʘʭʦʚʳʝ ʚʟʥʦʩʳ 30% 7,6 ʚ ʪʝʯʝʥʠʝ 10 ʣʝʪ 

ʇʌʈ 22% 6% ʚ ʪʝʯʝʥʠʝ 10 ʣʝʪ 

ʌʉʉ 2,9% 1,5 ʚ ʪʝʯʝʥʠʝ 10 ʣʝʪ 

ʌʆʄʉ 5,1% 0,1% ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ 

 

ʀʩʭʦʜʷ ʠʟ ʪʘʙʣʠʮʳ 2 ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʤʘʩʩʫ ʧʨʠʚʠʣʝʛʠʡ, ʚʳʜʘʶʱʠʝʩʷ 

ʨʝʟʠʜʝʥʪʘʤ ʊʆʉʕʈ. 
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ɽʱʝ ʥʝʦʩʧʦʨʠʤʳʤ ʙʦʥʫʩʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʪʦ, ʯʪʦ ʚ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 10 ʣʝʪ 

ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʘʷ ʛʨʘʜʘʮʠʷ ʥʘʣʦʛʦʚʦʛʦ ʦʙʣʦʞʝʥʠʷ ʥʘ ʜʦʙʳʯʫ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ: 

ï 0 % ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 2-ʫʭ ʣʝʪ; 

ï 0,2 % ʩ 3-ʝʛʦ ʧʦ 4-ʳʡ ʛʦʜ; 

ï 0,4 % ʩ 5-ʦʛʦ ʧʦ 6-ʦʡ ʛʦʜ; 

ï 0,6 % ʩ 7-ʦʛʦ ʧʦ 8-ʦʡ ʛʦʜ; 

ï 0,8 % ʩ 9-ʦʛʦ ʧʦ 10-ʳʡ ʛʦʜ; 

ï 1 % ʚ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʣʝʪ [2]. 

ɺ ʨʘʤʢʘʭ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʊʆʉʕʈ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 29.12. 2014 ʛ. ˉ 473-ʌɿ çʆ ʪʝʨʨʠʪʦʨʠʷʭ 

ʦʧʝʨʝʞʘʶʱʝʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [1]. 

ɺ ʨʘʤʢʘʭ ʧʨʠʚʠʣʝʛʠʡ ʠʥʚʝʩʪʦʨʘʤ ʊʆʉʕʈ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ (ʪʘʙʣʠʮʘ 

2): 

ʊʘʙʣʠʮʘ 2 

ʇʨʠʚʠʣʝʛʠʠ ʨʝʟʠʜʝʥʪʘʤ ʊʆʉʕʈ [4] 

 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʩ 2014 ʛ. 

ʪʝʨʨʠʪʦʨʠʠ ʦʧʝʨʝʞʘʶʱʝʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ 

ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʭ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠ ʥʝ ʪʦʣʴʢʦ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʝʛʠʦʥ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʪʝʨʨʠʪʦʨʠʡ. ʊʆʉʕʈ 

ʦʙʨʘʟʦʚʳʚʘʶʪʩʷ ʧʦ ʟʘʧʨʦʩʫ ʢʦʥʢʨʝʪʥʳʭ ʠʥʚʝʩʪʦʨʦʚ. 

ʈʝʟʠʜʝʥʪʳ ʊʆʉʕʈ ʠʤʝʶʪ ʤʘʩʩʫ ʧʨʠʚʠʣʝʛʠʡ ʠ ʣʴʛʦʪ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʝʛʠʦʥʝ. ʕʪʦ ʠ ʙʦʣʝʝ ʤʷʛʢʠʝ ʥʘʣʦʛʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʱʠʤʠ ʥʘʣʦʛʘʤʠ 
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ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʥʫʣʝʚʳʝ ʩʪʘʚʢʠ ʥʘ ʥʘʣʦʛʠ ʧʦ ʜʦʙʳʯʠ ʠʩʢʦʧʘʝʤʳʭ, ʠ 

ʧʦʥʠʞʝʥʠʝ ʩʪʘʚʢʠ ʥʘ ʩʪʨʘʭʦʚʘʥʠʝ ʠ ʜʨ. 
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(ʄɻʋ ʠʤ. ʅ. ʇ. ʆʛʘʨʸʚʘ, ʛ. ʉʘʨʘʥʩʢ, ʈʦʩʩʠʷ) 

 

 ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʣʠʪʠʢʠ ʠ ʩʪʨʘʪʝʛʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ ʝʛʦ ʫʥʠʢʘʣʴʥʦʩʪʴ ʥʘ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʤʝʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʠʭ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ 

ʤʝʪʦʜʦʣʦʛʠʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʂʦʥʝʯʥʦ, ʥʝ ʫʯʠʪʳʚʘʪʴ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʠʦʥʦʚ ʥʝʣʴʟʷ, ʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʣʝʡ 

ʪʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʪʨʘʪʝʛʠʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʛʨʫʧʧʠʨʦʚʘʪʴ 

ʠʭ ʚ ʛʨʫʧʧʳ ʩʦ ʩʭʦʞʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʚʳʯʥʳʤ ʧʦʜʭʦʜʦʤ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʪʨʘʪʝʛʠʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʨʘʟʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʠʪʠʢʠ ʠʟ-ʟʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʢʦʪʦʨʦʝ 

ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ. ʉʘʤʘ ʨʝʛʠʦʥʘʣʴʥʘʷ 

ʪʠʧʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʠ ʠ 

ʚʳʙʦʨʘ ʧʦʜʭʦʜʷʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʝʝ ʨʝʘʣʠʟʘʮʠʠ. ɽʱʝ ʦʜʥʦʡ ʧʨʦʙʣʝʤʦʡ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ï ʵʪʦ ʧʨʦʙʣʝʤʘ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʨʦʩʩʠʡʩʢʠʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʫʯʝʥʳʝ ʦʪʤʝʯʘʶʪ ʝʝ ʢʘʢ ʦʜʥʫ ʠʟ ʚʘʞʥʝʡʰʠʭ. ɽʚʨʦʧʝʡʩʢʠʡ 

ʦʧʳʪ ʟʜʝʩʴ ʠʥʪʝʨʝʩʝʥ. 

 ʊʘʢ, ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 

ʨʝʰʘʝʪʩʷ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʟʘʢʣʶʯʘʶʱʝʡʩʷ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʠʚʣʝʯʝʥʠʠ 

ʠʥʚʝʩʪʦʨʦʚ ʚ ʨʝʛʠʦʥ ʠ ʚʳʧʦʣʥʝʥʠʠ ʜʝʚʝʣʦʧʝʨʩʢʠʭ ʬʫʥʢʮʠʡ ʙʘʥʢʦʚ. ʈʘʟʣʠʯʥʳʝ 

ʩʪʨʫʢʪʫʨʥʳʝ ʬʦʥʜʳ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʠ 

ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʬʦʥʜʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʩʨʝʜʩʪʚʘ ʠʟ ʬʦʥʜʘ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ (ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʙʣʘʛʘ) ʠ ʠʥʥʦʚʘʮʠʡ. ɽʉ ʫʧʨʘʚʣʷʝʪ 

ʬʦʥʜʘʤʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʬʦʥʜʘʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʩʦʮʠʘʣʴʥʳʤʠ ʬʦʥʜʘʤʠ. ʇʦʤʠʤʦ ʛʨʘʥʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʩʪʨʫʢʪʫʨʥʳʤʠ ʬʦʥʜʘʤʠ, 

ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʣʴʛʦʪʥʳʝ ʢʨʝʜʠʪʳ ʦʪ ɽʚʨʦʧʝʡʩʢʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʙʘʥʢʘ 

ʧʦʜ ʛʘʨʘʥʪʠʠ ʙʶʜʞʝʪʘ ɽʉ ʜʣʷ ʩʦʚʤʝʩʪʥʳʭ ʧʨʦʝʢʪʦʚ. 
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ɺ ʨʘʟʨʝʟʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ ʤʦʞʥʦ ʩʪʘʚʠʪʴ ʦʩʦʙʥʷʢʦʤ 

ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: ʧʝʨʚʦʝ ï ʦʨʠʝʥʪʘʮʠʷ ʧʦʣʠʪʠʢʠ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʶ 

ʥʦʚʳʭ ʩʫʙʲʝʢʪʦʚ ʙʝʟ ʦʛʣʷʜʢʠ ʥʘ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʚ ʜʦʣʞʥʦʡ ʤʝʨʝ ʫʞʝ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʠ ʧʦʟʚʦʣʷʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʝʩʫʨʩʳ ʨʝʛʠʦʥʦʚ. ɺʪʦʨʦʝ ï ʧʨʦʮʝʩʩ ʬʦʨʤʫʣʠʨʦʚʢʠ ʧʦʣʠʪʠʢʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠʭ ʘʚʪʦʨʳ ʯʘʩʪʦ ʠʛʥʦʨʠʨʫʶʪ ʨʝʛʠʦʥʘʣʴʥʳʝ ʜʝʪʘʣʠ, ʦʜʠʥ ʠʟ 

ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ çʫʤʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘè ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʦʭʚʘʪʳʚʘʪʴ 

ʪʝʨʨʠʪʦʨʠʠ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʘʥʘʣʠʟʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʝʛʠʦʥʝ 

ʥʝ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʨʦʩʩʠʡʩʢʦʡ ʧʨʘʢʪʠʢʝ. ʕʪʦ ʧʦʟʚʦʣʠʪ 

ʨʘʩʩʤʦʪʨʝʪʴ ʠ ʚʳʜʝʣʠʪʴ ʙʦʣʝʝ ʚʝʩʦʤʳʝ ʠ ʩʪʦʷʱʠʝ ʚʝʢʪʦʨʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʩʬʦʢʫʩʠʨʦʚʘʪʴʩʷ ʥʘ ʥʠʭ.   

ɺ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʈʦʩʩʠʠ ʚ ʮʝʣʷʭ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʠ ʩʥʠʞʝʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʠʟʜʝʨʞʝʢ ʬʦʨʤʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʦ ʤʦʛʣʦ ʧʨʠʚʣʝʯʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟ ʜʨʫʛʠʭ 

ʨʝʛʠʦʥʦʚ. ʄʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʚʷʟʝʡ ʦʪʩʫʪʩʪʚʫʝʪ. ʉʠʩʪʝʤʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʴʶ ʠ ʦʙʦʩʦʙʣʝʥʥʦʩʪʴʶ ʤʝʞʜʫ 

ʨʝʛʠʦʥʘʤʠ, ʥʝ ʦʙʨʘʟʫʝʪ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʧʦʯʝʢ. 

ɺ ʈʦʩʩʠʠ ʩʪʨʫʢʪʫʨʥʳʝ ʘʩʧʝʢʪʳ ʢʣʘʩʪʝʨʥʦʡ ʧʦʣʠʪʠʢʠ ʟʘʢʣʶʯʝʥʳ ʠ ʠʟʣʦʞʝʥʳ ʚ 

ʂʦʥʮʝʧʮʠʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʦ 2030 ʛʦʜʘ. 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʫʙʩʠʜʠʨʦʚʘʥʠʶ ʧʝʨʚʠʯʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʣʘʩʪʝʨʦʚ ʚʟʷʣʘ ʩʪʘʨʪ ʚ 

2012 ʛʦʜʫ, ʚ 2013-ʤ ʪʨʠʥʘʜʮʘʪʴ ʢʣʘʩʪʝʨʦʚ ʚʦʟʳʤʝʣʠ ʦʜʠʥ ʠ ʪʨʠ ʤʠʣʣʠʘʨʜʘ ʨʫʙʣʝʡ ʥʘ 

ʨʝʘʣʠʟʘʮʠʶ, ʘ ʚ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ ʵʪʦ ʯʠʩʣʦ ʫʚʝʣʠʯʠʣʦʩʴ ʚ ʜʚʦʝ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʯʠʩʣʦ 

ʢʣʘʩʪʝʨʦʚ. ɼʦʪʘʮʠʠ ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʡ ʨʝʛʠʦʥʦʚ ʥʘ ʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ 

ʧʦʢʘʟʘʪʝʣʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ. ʀ ʥʝ ʛʣʷʜʷ ʥʘ ʚʩʷʯʝʩʢʠʝ ʧʨʝʛʨʘʜʳ, ʢʦʪʦʨʳʝ, ʚʩʝ ʞʝ 

ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʠʚʥʳʤ ʬʘʢʪʦʤ, ʢ ʧʨʠʤʝʨʫ ï ʟʘʢʨʳʪʦʩʪʴ ʢʦʤʧʘʥʠʡ ʚ ʩʪʨʘʥʝ, 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʥʘ ʧʝʨʠʬʝʨʠʠ ʵʢʦʥʦʤʠʢʠ ʠ ʪ.ʜ. ʐʘʛ ʟʘ ʰʘʛʦʤ ʢʣʘʩʪʝʨʳ ʧʨʠʦʙʨʝʪʘʶ 

ʚʠʜʠʤʳʝ ʯʝʨʪʳ ʠ ʫʢʨʝʧʣʷʶʪʩʷ, ʚʩʪʘʶʪ ʥʘ ʧʨʷʤʳʝ ʨʝʣʴʩʳ ʨʘʟʚʠʪʠʷ, ʜʘ ʠ ʢʨʦʤʝ ʚʩʝʛʦ 

ʵʪʦʛʦ, ʬʦʨʤʠʨʫʶʪʩʷ ʚʩʝ ʙʦʣʝʝ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʢʣʘʩʪʝʨʳ. 

ʂʦʤʧʣʝʢʩʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʈʦʩʩʠʠ ʥʘ ʙʣʠʞʘʡʰʫʶ ʧʝʨʩʧʝʢʪʠʚʫ. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ [2] 
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ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʙʳʚʘʝʪ ʥʝ ʚʝʟʜʝ ʠ ʩ ʵʪʠʤ ʥʫʞʥʦ ʩʤʠʨʠʪʩʷ, ʥʦ ʪʘʤ, ʛʜʝ ʦʥ 

ʝʩʪʴ, ʬʦʨʤʠʨʫʶʪʩʷ ʪʦʯʢʠ ʨʦʩʪʘ, ʚ ʢʦʪʦʨʳʭ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʝʨʝʪ ʩʚʦʝ ʥʘʯʘʣʦ ʠ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʝʛʠʦʥʘʣʴʥʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʨʠʩ. 1) 

ʕʢʦʥʦʤʠʩʪʳ ʩ ʫʯʝʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʨʘʟʣʠʯʘʶʪ ʤʥʦʞʝʩʪʚʦ ʪʠʧʦʚ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ, ʩʨʝʜʠ ʪʘʢʦʚʳʭ ʚʳʜʝʣʷʶʪ: ʥʘʮʠʦʥʘʣʴʥʳʝ, ʨʝʛʠʦʥʘʣʴʥʳʝ, 

ʦʪʨʘʩʣʝʚʳʝ, ʢʦʨʧʦʨʘʪʠʚʥʳʝ. 

ʃ. ʂ. ɻʫʨʠʝʚʘ ʧʝʨʚʘʷ ʧʨʝʜʣʦʞʠʣʘ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʤʦʜʝʣʴ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘʰʣʦ ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʩʪʦʨʦʥʥʠʢʦʚ, 

ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʣʠ ʵʪʫ ʢʦʥʮʝʧʮʠʶ ʚ ʩʨʝʜʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ ʠ 

ʧʫʙʣʠʢʘʮʠʷʭ. ʇʘʨʘʤʝʪʨʳ ʚʭʦʜʘ ʜʣʷ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ï ʵʪʦ ʠʥʥʦʚʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ. ʈʝʟʫʣʴʪʘʪʳ 

ʞʝ ʧʨʦʮʝʩʩʘ ʠʥʥʦʚʘʮʠʡ ʷʚʣʷʶʪʩʷ ʚʳʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʵʪʦʡ ʩʠʩʪʝʤʳ 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʬʦʢʫʩʠʨʦʚʘʥʦ ʚ 

ʨʘʙʦʪʝ ʥʘʜ ʨʝʘʣʠʟʘʮʠʝʡ ʧʨʝʠʤʫʱʝʩʪʚ ʨʝʛʠʦʥʦʚ ʚ ʨʘʟʨʝʟʝ ʫʩʧʝʰʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʦʨʠʪʝʪʦʚ, ʩʦʙʣʘʛʦʚʦʣʝʥʠʶ ʨʦʩʪʫ ʵʢʦʥʦʤʠʢʠ ʠ 

ʧʝʨʝʢʚʘʣʠʬʠʢʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʥʘ ʙʦʣʝʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʣʴʩʳ ʨʘʟʚʠʪʠʷ. 

ʇʦ ʩʫʪʠ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʘ ʠʥʥʦʚʘʮʠʦʥʥʦ-

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʝʛʠʦʥʝ. ʈʘʟʚʠʪʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʥʘʩʳʱʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʣʫʯʰʠʤʠ ʢʘʜʨʘʤʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ. 

ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʧʦʯʪʠ ʚʩʝʛʜʘ 

ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʦʪʨʘʩʣʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʩʝʛʦʜʥʷ ʨʝʛʠʦʥ ʦʙʩʣʫʞʠʚʘʝʪ ʥʝ 

ʙʦʣʴʰʦʡ ʩʧʨʦʩ ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʙʠʟʥʝʩʘ. ʆʪʩʫʪʩʪʚʠʝ ʘʜʝʢʚʘʪʥʳʭ 

ʠʥʩʪʠʪʫʪʦʚ ʨʘʟʚʠʪʠʷ ʚ ʨʝʛʠʦʥʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʦʣʠʯʝʩʪʚʝ ʠ ʢʘʯʝʩʪʚʝ ʫʩʣʫʛ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʛʦʩʫʜʘʨʩʪʚʦʤ. ʅʝ ʠʤʝʥʠʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ, ʢʦʪʦʨʳʝ ʙʳ ʦʪʚʝʯʘʣʠ 

ʦʙʲʝʢʪʠʚʥʳʤ ʬʘʢʪʘʤ ʚ ʚʦʧʨʦʩʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ï ʛʣʘʚʥʘʷ ʧʨʠʯʠʥʘ 

ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ. 

ʕʪʘ ʧʨʦʙʣʝʤʘ ʙʫʜʝʪ ʨʝʰʝʥʘ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʚ ʨʝʛʠʦʥʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ 

ʩʠʩʪʝʤʥʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ. ɽʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʠ 

ʛʦʩʟʘʢʘʟʘ ʧʦ ʢʦʥʢʨʝʪʥʳʤ (ʨʝʛʠʦʥʘʣʴʥʳʤ ʧʨʠʦʨʠʪʝʪʘʤ) ʥʘʧʨʘʚʣʝʥʠʷʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ: ʥʘʫʢʦʝʤʢʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺ ʮʝʣʦʤ ʧʝʨʩʧʝʢʪʠʚʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ 

ʧʨʦʜʫʢʮʠʷ ʨʘʟʥʦʛʦ ʨʦʜʘ, ʚʳʭʦʜʷʱʘʷ ʠʟ ʨʝʛʠʦʥʦʚ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʢʦʥʢʫʨʝʥʮʠʶ ʥʘ 

ʨʳʥʢʝ ʩʨʝʜʠ ʧʨʦʜʫʢʪʦʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʠ ʜʘʞʝ ʩʪʨʘʥ. ʀʥʩʪʨʫʤʝʥʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʟʘʜʘʶʪ ʚʝʜʫʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʛʦ 

ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʦʚ ʧʦ ʧʫʪʠ ʠʥʥʦʚʘʮʠʡ ʚ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ 

ʜʦʣʞʝʥ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʭʘʥʠʟʤʳ ʩʦʟʜʘʥʠʷ ʠ ʜʠʬʬʫʟʠʠ ʠʥʥʦʚʘʮʠʡ, ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʵʪʠ ʘʩʧʝʢʪʳ. ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʧʦʣʠʪʠʢʠ ʚ ʨʝʛʠʦʥʘʭ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʠʥʥʦʚʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨ ʚ ʨʝʛʠʦʥʝ. 

 
ʃʠʪʝʨʘʪʫʨʘ: 

1. ʅʦʩʦʥʦʚ ɸ. ʄ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ // 

ʈʝʛʠʦʥʦʣʦʛʠʷ. 2019. ʊ. 27, ˉ 3. ʉ. 436ï460. DOI: 10.15507/2413-1407.107.027.201903.436-460 

2. ʅʦʩʦʥʦʚ ɸ. ʄ., ʇʘʰʢʦʚ ʉ.ɺ. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʝʨʝʪʦʢʦʚ ʟʥʘʥʠʡ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ ʈʦʩʩʠʠ // ɻʝʦʧʦʣʠʪʠʢʘ ʠ ʵʢʦʛʝʦʜʠʥʘʤʠʢʘ ʨʝʛʠʦʥʦʚ. 2019. ʊ. 5 (15). ˉ 3. ʉ. 303-314.  

3. ʄʘʭʦʪʘʝʚʘ ʄ. ʖ., ʌʠʭʪʥʝʨ ʆ. ɸ. ʄʝʭʘʥʠʟʤ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ // 

ɺʝʩʪʥʠʢ ʇʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ: ʕʢʦʥʦʤʠʢʘ. ʇʨʘʚʦ. ʋʧʨʘʚʣʝʥʠʝ. 2014. ˉ4. 

URL: https://cyberleninka.ru/article/n/mehanizm-realizatsii-strategii-innovatsionnogo-razvitiya (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 21.03.2023). 



144 

 

4. ʄʘʢʘʨ ʉ. ɺ., ʅʦʩʦʥʦʚ ɸ. ʄ. ʆʮʝʥʢʘ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ // ʕʢʦʥʦʤʠʢʘ. ʅʘʣʦʛʠ. ʇʨʘʚʦ. 2017. ˉ4. URL: 

https://cyberleninka.ru/article/n/otsenka-i-prostranstvennye-zakonomernosti-razvitiya-innovatsionnoy-

deyatelnosti-v-regionah-rossii (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 21.03.2023). 

5. ʊʦʜʦʩʠʡʯʫʢ ɸ. ɺ. ʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʵʢʦʥʦʤʠʢʠ // ʀʥʥʦʚʘʮʠʠ. 2012. ˉ5 (163). URL: https://cyberleninka.ru/article/n/teoretiko-metodologicheskie-

problemy-prognozirovaniya-innovatsionnogo-razvitiya-ekonomiki (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 21.03.2023). 

 

 

UDK 911:8:911.9 

RENEWABLE ENERGY AND ECOSYSTEM SERVĶCES: A GEOGRAPHĶCAL 

CLASSIFICATION IN AZERBAIJAN  

 

Imamverdiyev N.S. 

(Institute of Geography named after Acad. H.A. Aliyev, Ministry of Science and 

Education) 

 

The transition to renewable energy sources has become a critical component of global 

efforts to mitigate climate change and promote sustainable development. However, the 

deployment of renewable energy technologies can also have significant impacts on 

ecosystems and the services they provide, such as carbon sequestration, soil fertility, water 

quality, and biodiversity. It also highlights the potential co-benefits of renewable energy 

deployment for ecosystem services, such as reducing greenhouse gas emissions and 

improving air and water quality. Renewable energy sources, such as wind, solar, hydro, and 

biomass, are increasingly being used to meet the world's energy needs due to their 

environmentally friendly nature and the desire to reduce greenhouse gas emissions. However, 

the expansion of renewable energy infrastructure can also impact ecosystem services, which 

are the benefits that humans derive from nature, such as clean water, air, and food. This 

geographical assessment aims to evaluate the relationship between renewable energy 

infrastructure and ecosystem services. Here, also explores potential solutions to mitigate the 

negative effects of renewable energy infrastructure on ecosystem services, such as the use of 

ecological compensation measures, biodiversity-friendly design of renewable energy 

infrastructure, and stakeholder involvement in decision-making processes. 

Introduction: Renewable energy refers to energy obtained from natural sources that 

are replenished faster than they are consumed. Solar, wind, hydroelectric, biomass, and 

geothermal power are some examples of renewable energy sources [1]. These sources provide 

energy without the negative environmental impacts of fossil fuels, making them a crucial 

component in mitigating climate change. Ecosystem services refer to the benefits that nature 

provides to human well-being, including clean air and water, natural disaster protection, 

fisheries, crop pollination, and control of pests and diseases, as well as outdoor places for 

recreation, solitude, and renewal [2]. The functioning of the entire economy depends on 

ecosystem services, which are neither worthless nor priceless. Renewable energy and 

ecosystem services are intrinsically linked. While renewable energy reduces reliance on fossil 

fuels and thus mitigates the negative environmental impacts of energy production, it also 

reduces the pressure on ecosystems to provide resources to support human activities. A 

geographic assessment can help identify areas where the implementation of renewable energy 

projects could result in a reduction of negative environmental effects and enhance the 

provision of ecosystem services. 

A geographical assessment of the relationship between renewable energy and 

ecosystem services can provide insights into how these two components can be integrated 
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sustainably. This assessment can help identify areas where renewable energy technologies can 

be deployed to minimize environmental effects and enhance ecosystem services. A 

geographical assessment of the relationship between renewable energy and ecosystem 

services can provide insights into how these two components can be integrated sustainably. 

The assessment can also help identify potential trade-offs and synergies between renewable 

energy and ecosystem services and inform decision-making about where to locate renewable 

energy projects to maximize benefits and minimize negative effects. In the article serves as a 

comprehensive guide covering topics such as ecosystem services intent, renewable energy and 

their interactions. Casalegno et al. research in this area demonstrate how renewable energy 

can be used to enhance ecosystem services [3]. 

Moreover, a geographical assessment by Hastik et al., the paper discusses how 

renewable energy can be used to optimize ecosystem services and promote their consideration 

during landscape management decision-making processes [4]. 

Another relevant resource is an article titled "Renewable Energy Explained" [1]. This 

article provides information on five different forms of renewable energy: solar, wind, 

hydroelectric, biomass, and geothermal power. The article notes that these sources can 

provide energy without the planet-warming effects of fossil fuels. National Geographic's 

article "Renewable Energy, Facts and Information" provides additional information on the 

topic. The article emphasizes that renewable energy can provide energy while also preserving 

ecosystems and reducing environmental harm. 

Material and method. A geographical assessment of renewable energy and 

ecosystem services involves evaluating the distribution and availability of these resources in 

different regions. The assessment can be conducted using various methods, including 

geographic information systems (GIS), remote sensing, and modelling. GIS analysis is a 

powerful tool for analyzing and visualizing spatial data, such as land use, vegetation cover, 

and topography. Remote sensing, using satellite or aerial images, can provide detailed 

information about ecosystem services such as carbon sequestration and soil moisture. GIS 

Modelling is used in this article to simulate the impacts of renewable energy development on 

ecosystem services and contrariwise. The assessment also involves stakeholder engagement to 

ensure that the perspectives and priorities of local communities and other stakeholders are 

taken into account. This includes consultations with indigenous peoples, local governments, 

industry representatives, and civil society organizations. 

Results. Renewable energy in Azerbaijan is a topic of increasing interest, with the 

country having a high potential for renewable energy sources. The government has taken 

significant steps towards promoting renewable energy, including the adoption of the Law on 

Renewable Energy in 2021, which created a regulatory framework for renewables and 

established support mechanisms for renewable energy projects [5]. Additionally, the Republic 

of Azerbaijan has undertaken a Renewables Readiness Assessment to create an efficient and 

sustainable energy system, making it a top priority in the country's efforts to diversify its 

economy [8]. According to the Ministry of Energy of Azerbaijan, the potential of renewable 

energy sources, which are economically viable and technically feasible, is estimated at 27,000 

MW, including 3,000 MW of wind energy, 23,000 MW of solar energy, 380 MW of 

bioenergy potential, and 520 MW of mountain rivers. This highlights the significant potential 

for renewable energy in Azerbaijan [6]. Overall, Azerbaijan has shown significant progress in 

promoting renewable energy sources, creating regulatory frameworks, and establishing 

support mechanisms for renewable energy projects. 

According to the Azerbaijan Ministry of Energy, renewable energy sources in 

Azerbaijan have huge potential, with a potential capacity of 27,000 MW, including wind, 

solar, bioenergy and hydro power [5]. The total electricity generation capacity in the country 
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is 7542.2 MW, and the capacity of power plants based on renewable energy sources, 

including large HEPPs, is 1304.5 MW, which is 17.3% of the total capacity [6]. It is 

important to note that the country is heavily dependent on the oil and gas industry, which 

provides about 90% of its export revenues and finances about 60% of the government budget. 

In addition, oil and natural gas provide 98% of primary energy and more than 90% of the 

country's electricity [7]. 

Azerbaijan has significant potential for renewable energy development, including 

strong solar and wind resources, as well as prospects for biomass, geothermal, and 

hydropower [7]. In fact, due to its climatic conditions and location, Azerbaijan has greater 

potential for renewable power generation than the rest of the region, with higher insolation 

values and comparable conditions to neighboring countries in the South Caucasus [9]. 

In particular, the country has been found to have excellent conditions for solar 

photovoltaic (PV) energy, with around 70 countries boasting average daily output that 

exceeds 4.5-kilowatt hours per installed kilowatt of capacity (kWh) - enough to boil around 

25 liters of water. It's worth noting that in total, 93% of the global population lives in 

countries that have an average daily solar PV potential between 3.0 and 5.0 kWh [10]. Despite 

the country's potential, practical deployment of renewable energy resources in Azerbaijan has 

been limited so far. Nonetheless, the country's long-term ambitions suggest that there is 

interest in developing these resources further [7]. 

The data of the Global Wind Atlas, the average wind speed in Azerbaijan is between 4 

to 6 meters per second, which is considered a moderate to high wind speed. The country has 

several regions with good wind resources, including the Absheron Peninsula, the Caspian 

coast, and the highlands of the Greater Caucasus. Despite this potential, wind energy is 

currently underdeveloped in Azerbaijan, and there are only a few wind farms in operation. 

According to the International Renewable Energy Agency (IRENA), the installed wind power 

capacity in Azerbaijan was only 28 MW at the end of 2020, which is a relatively small 

generation compared to the country's total electricity generation capacity. Generally, the 

country has a technical offshore wind resource of around 157GW ï over 20 times the 

countryôs current installed energy capacity. The potential of renewable energy sources, which 

are economically viable and technically feasible, is estimated at 27 000 MW, including 3 000 

MW of wind energy [6]. 

The power generation potential of the rivers in Azerbaijan is estimated at 40 billion 

kilowatts per hour, and the feasible potential is 16 billion kilowatts per hour. Additionally, 

small-scale hydropower has significant developmental potential in Azerbaijan, particularly in 

the lower reaches of the Kura River, the Aras River, and other rivers flowing into the Caspian 

Sea [11]. Azerbaijan has not fully utilized its renewable energy resources, including 

hydropower. According to the International Renewable Energy Agency (IRENA), 

hydropower accounted for 15% of Azerbaijan's renewable energy capacity in 2021, with a 

total capacity of 1,152 MW. Hydropower accounted for 15% of Azerbaijan's renewable 

energy capacity in 2021, with a total capacity of 1,152 MW [7; 11]. 

Azerbaijan has a high potential for renewable energy sources, including bioenergy [6]. 

The potential of renewable energy sources, which are economically viable and technically 

feasible, is estimated at 27 000 MW, including 380 MW of bioenergy potential1. Bioenergy is 

a type of renewable energy derived from biomass, i.e., plant or animal residues. As a result of 

the processing of bioenergy, automobile fuel, heat and electricity, as well as various products, 

can be obtained. 

According to a report by the International Energy Agency (IEA), Azerbaijan has a 

geothermal energy potential of up to 800 MW12. Initial studies indicate that there are 11 
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geothermal zones available in Azerbaijan that hold water of 30ÁC to 100ÁC that can generate 

either electrical or heat energy, depending on the type of thermal water [6; 7]. 

Discussion. This provides an overview of the links between renewable energy 

development and ecosystem services. These advantages are included below: 

Å Renewable energy sources like solar, wind, hydro, and biomass aim to provide 

sustainable energy while reducing environmental impacts compared to fossil fuels. However, 

the development of these energy sources can still impact ecosystem services in various ways.  

Å Ecosystem services refer to the benefits that humans gain from natural ecosystems, 

such as water purification, erosion control, habitat provision, and aesthetic value. Renewable 

energy development may enhance, reduce or modify these ecosystem services in the areas 

where facilities are built. 

Å The impacts of renewable energy on ecosystem services depend on several factors, 

including the type of technology, siting and design of facilities, as well as the sensitivity and 

value of ecosystem services in a given location. Geographical factors such as topography, 

climate, and land cover also play a role. 

Å A geographical perspective is useful for identifying locations where renewable 

energy and ecosystem services can co-exist sustainably. Mapping the distribution of both 

energy sources and ecosystem services can enable careful planning to maximize benefits and 

minimize trade-offs.  

Å Further research is needed to improve our understanding of the relationship between 

renewable energy and ecosystem services. Sustainable practices that conserve ecosystem 

services should be integrated into energy planning and policymaking.  

Å A balance is needed between mitigating climate change through renewable energy 

and protecting the ecosystem services that are vital for supporting human well-being. 

Geographers can contribute to finding this balance through evidence-based assessments of 

trade-offs and co-benefits at different spatial scales. 

Renewable energy has many advantages, but it also has some disadvantages. One of 

the biggest disadvantages of renewable energy is that it is unreliable. While fossil fuels are 

available in demand, renewable technologies depend on the weather and other factors to run1. 

At the present time, most renewable energy generators are expensive to set up [12]. Also, 

sources such as wind turbines and solar cells rely heavily on weather conditions, which can 

make them less reliable than traditional power sources. However, renewable energy is still a 

promising alternative to fossil fuels and has many benefits for the environment and human 

health. 

Conclusion. Renewable energy, including sources such as solar, wind, geothermal, 

hydroelectric, and biomass, has the potential to provide substantial benefits for the climate, 

public health, and the economy. Compared to fossil fuels such as coal, oil, and natural gas, 

renewable energy sources have a lower impact on the environment by most measures, 

including air and water pollution, land use, and greenhouse gas emissions. Azerbaijanôs 

renewable energy sources are hydropower, wind, solar, and biomass power plants. Together, 

these generated 1.48 billion kilowatt-hours (kWh) of energy in 2018, comprising almost 9% 

of the total production of 17.2 billion kWh. The potential of renewable energy sources is at 

27,000 megawatts (MW), including 3,000 MW of wind energy, 23,000 MW of solar energy, 

380 MW of bio-energy, and 520 MW of mountain riversô hydro energy. Azerbaijan has 12 big 

and 7 small hydroelectric plants. It also has 6 wind, 10 solar, and 6 biomass power plants 

constructed from 2018 to 2020, which are expected to have an installed capacity of 420 

megawatts (MW). These benefits of renewable energy in terms of mitigating climate change 

and promoting sustainability make it a worthwhile investment for the future. However, it is 
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important to ensure that these projects are developed continuously to minimize their impact 

on the environment and the ecosystem services it provides. 
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Introduction: CO2 boosts plant productivity. Plants use sunlight, carbon dioxide from 

the atmosphere, and water for photosynthesis to produce oxygen and carbohydrates that plants 

use for energy and growth. 

Rising levels of CO2 in the atmosphere drive an increase in plant photosynthesisðan 

effect known as the carbon fertilization effect. New research has found that between 1982 and 

2020, global plant photosynthesis grew 12 percent, tracking CO2 levels in the atmosphere as 

they rose 17 percent. The vast majority of this increase in photosynthesis was due to carbon 

dioxide fertilization. 

Increased photosynthesis results in more growth in some plants. Scientists have 

found that in response to elevated CO2 levels, above-ground plant growth increased an 

average of 21 percent, while below-ground growth increased 28 percent. As a result, some 

https://www.nationalgeographic.com/environment/article/renewable-energy
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crops such as wheat, rice and soybeans are expected to benefit from increased CO2 with an 

increase in yields from 12 to 14 percent. The growth of some tropical and sub-tropical grasses 

and several important crops, including corn, sugar cane, sorghum, and millet, however, are 

not as affected by increased CO2  [1]. 

Results and discussions: Under elevated CO2 concentrations, plants use less water 

during photosynthesis. Plants have openings called stomata that allow CO2 to be absorbed and 

moisture to be released into the atmosphere. When CO2 levels rise, plants can maintain a high 

rate of photosynthesis and partially close their stomata, which can decrease a plantôs water 

loss between 5 and 20 percent. Scientists have speculated that this could result in plants 

releasing less water to the atmosphere, thus keeping more on land, in the soil and streams [2]. 

But other factors count. Elevated levels of CO2 from climate change may enable plants 

to benefit from the carbon fertilization effect and use less water to grow, but itôs not all good 

news for plants. Itôs more complicated than that, because climate change is also impacting 

other factors critical to plantsô growth, such as nutrients, temperature, and water. 

Nitrogen limitations. Researchers that studied hundreds of plant species between 1980 

and 2017 found that most unfertilized terrestrial ecosystems are becoming deficient in 

nutrients, particularly nitrogen. They attributed this decrease in nutrients to global changes, 

including rising temperatures and CO2 levels. 

Nitrogen is the most abundant element on Earth, making up about 80 percent of the 

atmosphere. It is an essential element in DNA and RNA and is needed by plants to make 

carbohydrates and proteins for growth. However, plants cannot use the nitrogen gas found in 

the atmosphere because it has two atoms of nitrogen triply bonded together so tightly that 

they are difficult to break apart into a form plants can use. Lightning has enough energy to 

break the triple bond, a process called nitrogen fixation. Nitrogen is also fixed in the industrial 

process that produces fertilizer. 

But most nitrogen fixation occurs in the soil, where certain kinds of bacteria attach to 

the roots of plants, such as legumes. The bacteria get carbon from the plant and in a symbiotic 

exchange, fix the nitrogen, combining it with oxygen or hydrogen into compounds plants can 

use. 

Kevin Griffin, a professor in Columbia Universityôs Department of Ecology, Evolution 

and Environmental Biology and the Lamont-Doherty Earth Observatory, explained that most 

living things have a relatively fixed ratio between carbon and nitrogen. This means that if 

plants take up more CO2 to create carbohydrates because thereôs more CO2 in the atmosphere, 

the amount of nitrogen in the leaves may be diluted, and a plantôs productivity depends on 

having enough nitrogen. ñIf you increase the CO2 around a leaf or around the plant or around 

the plot of forest, usually the productivity goes up,ò he said. ñBut whether or not that increase 

in productivity lasts and is permanent, can be a function of whether you have [enough] 

nitrogen. So if nitrogen is limited, it could be that a plant just cannot use that extra CO2 and 

its boost in productivity can be short lived.ò 

Trees currently absorb about a third of human-caused CO2 emissions, but their ability to 

continue to do this depends on how much nitrogen is available to them. If nitrogen is limited, 

the benefit of increased CO2 will be limited too. 

Earlier research on nitrogen fixation, based on measurements of free-living bacteria, had 

predicted that the fixation process works fastest at 25ÁC, and that as temperatures rose above 

25ÁC, the rate of fixation would go down. In a warming world, this would have meant a 

runaway scenario where nitrogen fixing would decrease as temperatures rose, resulting in less 

plant productivity. Plants would then remove less CO2 from the atmosphere which would 

cause further warming and less nitrogen fixing, and so on. In a new paper, Griffin describes 

how he and his colleagues developed an instrument that enabled them to measure the 

https://www.sciencedaily.com/releases/2018/10/181022135722.htm
https://www.earth.columbia.edu/users/profile/kevin-l-griffin
https://www.nature.com/articles/s41477-021-01090-x
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temperature response of nitrogen on the bacteria that formed an association with the roots of 

plants, as opposed to on free-living bacteria. 

ñWhat we found with our new instrument looking at whole-plant symbioses in 

temperate and tropical trees, was that the optimal temperature for nitrogen fixation was 

actually about 5ÁC higher than any of these previous estimates, and in some cases as much as 

11ÁC higher. This needs to be tested over a huge number of plants, but if it holds, it means 

that the likelihood of nitrogen fixation decreasing is much lower than we thought, which 

means that plants could stay more productive and prevent the runaway scenario.ò 

Rising temperatures: Griffinôs work also found that the temperature response of 

nitrogen fixation is independent from the temperature response of photosynthesis, which 

involves enzymes made with nitrogen. Higher temperatures can make these enzymes less 

efficient. Rubisco is the key enzyme that helps turn carbon dioxide into carbohydrates in 

photosynthesis, but as temperatures go up, it ñrelaxesò and the shape of its pocket that holds 

the CO2 gets less precise. Consequently, one fifth of the time, the enzyme winds up fixing 

oxygen instead of carbon dioxide, lowering the efficiency of photosynthesis and wasting the 

plantôs resources. With an even greater temperature increase, Rubisco can completely 

deactivate. Since plants respond to nitrogen fertilizer by increasing the amount of Rubisco 

they have and growing more, the finding that nitrogen fixation can be sustained at higher 

temperatures than previously thought offers the possibility that it could compensate for the 

decreasing efficiency of Rubisco at higher temperatures. 

Rising temperatures are also causing growing seasons to become longer and warmer. 

Because plants will grow more and for a longer time, they will actually use more water, 

offsetting the benefits of partially closing their stomata. Contrary to what scientists believed 

in the past, the result will be drier soils and less runoff that is needed for streams and rivers. 

This could also lead to more local warming since evaporate transpirationðwhen plants 

release moisture into the airðkeeps the air cooler. In addition, when soils are dry, plants 

become stressed and do not absorb as much CO2, which could limit photosynthesis. Scientists 

found that even if plants absorbed excess carbon for photosynthesis during a wet year, the 

amount could not compensate for the reduced amount of CO2 absorbed during a previous dry 

year. 

Warmer winters and a longer growing season also help the pests, pathogens, and 

invasive species that harm vegetation. During longer growing seasons, more generations of 

pests can reproduce as warmer temperatures speed up insect life cycles, and more pests and 

pathogens survive over warm winters. Rising temperatures are also driving some insects to 

invade new territories, sometimes with devastating effects for the local plants. 

Higher temperatures and an increase in moisture also make crops more vulnerable. 

Weeds, many of which thrive in heat and elevated CO2, already cause about 34 percent of 

crop losses; insects cause 18 percent of losses, and disease 16 percent. Climate change will 

likely magnify these losses. 

Many crops start to experience stress at temperatures above 32Á to 35ÁC, although this 

depends on crop type and water availability. Models show that each degree of added warmth 

can cause a 3 to 7 percent loss in the yields of some important crops, such as corn and 

soybeans. 

In addition, an increase in temperature speeds up the plant lifecycle so that as the plant 

matures more quickly, it has less time for photosynthesis, and consequently produces fewer 

grains and smaller yields. 

Plants are also on the move in response to warming temperatures. Species that are 

adapted to certain climatic conditions are gradually moving north or to higher elevations 

where it is cooler. In the last several decades, many North American plants have moved 

https://www.nature.com/articles/s41586-018-0848-x
https://www.nature.com/articles/s41586-018-0848-x
https://news.climate.columbia.edu/2017/08/28/climate-may-quickly-drive-forest-eating-beetles-north-says-study/
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approximately 36 feet to higher elevations or 10.5 miles to higher latitudes every 10 years. 

The Arctic tree line is also moving 131 to 164 feet northward towards the pole each year. 

New environments may be less hospitable for the species moving into them as there might be 

less space or more competition for resources. Some species may have nowhere left to move 

and ultimately, certain species will be disadvantaged by the changes while others will benefit. 

Extreme weather: Climate change will bring more frequent and severe extreme weather 

events, including extreme precipitation, wind disturbance, heat waves, and drought. Extreme 

precipitation events can disturb plant growth, particularly in recently burned forests, and make 

plants more vulnerable to flooding and soils to erosion. More frequent high winds can stress 

tree stands. 

Climate change is also expected to bring more combined heat waves and droughts, 

which would likely offset any benefits from the carbon fertilization effect. While crop yields 

often decrease during hot growing seasons, the combination of heat and dryness could cause 

maize yields to fall by 20 percent in some parts of the US, and 40 percent in Eastern Europe 

and southeast Africa. In addition, the combination of heat and water scarcity may reduce crop 

yields in places like the northern US, Canada, and Ukraine, where crop yields are projected to 

increase because of warmer temperatures. 

Other effects of increased CO2: While some crop yields may increase, rising CO2 levels 

affect the level of important nutrients in crops. With elevated CO2, protein concentrations in 

grains of wheat, rice and barley, and in potato tubers decreased by 10 to 15 percent in one 

study. Crops also lose important minerals including calcium, magnesium, phosphorus, iron, 

and zinc. A 2018 study of rice varieties found that while elevated CO2 concentrations 

increased vitamin E, they resulted in decreases in vitamins B1, B2, B5 and B9. 

And, counter intuitively, the CO2-fueled increase in plant growth may result in less 

carbon storage in soil. Recent research found that plants have to draw more nutrients from the 

soil to keep up with the added growth triggered by carbon fertilization. This stimulates 

microbial activity, which ends up releasing CO2 into the atmosphere that might otherwise 

have stayed in the soil. The findings challenge the long-held belief that as plants grow more 

due to increased CO2, the additional biomass would turn into organic matter and soils could 

increase their carbon storage [3]. 

Conclusion: Many of the studies into the response of plant life to climate change seem 

to suggest that most plants will be more stressed and less productive in the future. But there 

are still many unknowns about how the complex interactions between plant physiology and 

behavior, resource availability and use, shifting plant communities, and other factors will 

affect overall plant life in the face of climate change. 
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Introduction:  Atmospheric ozone absorbs ultraviolet (UV) radiation from the sun, 

particularly harmful UVB-type rays. Exposure to UVB radiation is linked with increased risk 

of skin cancer and cataracts, as well as damage to plants and marine ecosystems. Atmospheric 

ozone is sometimes labeled as the "good" ozone, because of its protective role, and shouldn't 

be confused with tropospheric, or ground-level, "bad" ozone, a key component of air pollution 

that is linked with respiratory disease. 

Ozone (O3) is a highly reactive gas whose molecules are comprised of three oxygen 

atoms. Its concentration in the atmosphere naturally fluctuates depending on seasons and 

latitudes, but it was generally stable when global measurements began in 1957.  

Groundbreaking research in the 1970s and 1980s revealed signs of trouble [2]. 

Results and discussions: Ozone threats and 'the hole'. In 1974, Mario Molina and 

Sherwood Rowland, two chemists at the University of California, Irvine, published an article 

in the journal Nature detailing threats to the ozone layer from chlorofluorocarbon (CFC) 

gases. At the time, CFCs were commonly used in aerosol sprays and as coolants in many 

refrigerators. As they reach the stratosphere, the sun's UV rays break CFCs down into 

substances such as chlorine. 

This groundbreaking researchðfor which they were awarded the 1995 Nobel Prize in 

chemistryðconcluded that the atmosphere had a ñfinite capacity for absorbing chlorineò 

atoms in the stratosphere. 

One atom of chlorine can destroy more than 100,000 ozone molecules, according to the 

U.S. Environmental Protection Agency, eradicating ozone much more quickly than it can be 

replaced. 

Molina and Rowlandôs study was validated in 1985, when a team of English scientists 

found a hole in the ozone layer over Antarctica that was later linked to CFCs. The "hole" is 

actually an area of the stratosphere with extremely low concentrations of ozone that reoccurs 

every year at the beginning of the Southern Hemisphere spring (August to October). 

At the North Pole, a degraded ozone layer is responsible for the Arctic's rapid rate of 

warming, according to a 2020 study published in Nature Climate Change. CFCs are a more 

potent greenhouse gas than carbon dioxide, the most abundant planet-warming gas. 

The ozone layerôs status today. In a report released in early 2023, scientists keeping 

track of the ozone layer noted that Earth's atmosphere is recovering. The ozone layer will be 

restored to its 1980 conditionðbefore the ozone hole emergedðby 2040. More persistent 

ozone holes over the Arctic and Antarctica should recover by 2045 and 2066, respectively. 

This progress is thanks to the Montreal Protocol on Substances That Deplete the Ozone 

Layer, a landmark agreement signed by 197 UN member countries in 1987 to phase out 

ozone-depleting substances. Without the pact, the EPA estimates the U.S. would have seen an 

additional 280 million cases of skin cancer, 1.5 million skin cancer deaths, and 45 million 

cataractsðand the world would be at least 25 percent hotter [3,4]. 

Conclusion: Nearly all the ozone-destroying chemicals banned by the Montreal 

Protocol have been phased out, but some harmful gases are still used. 

Hydrochlorofluorocarbons (HCFCs), transitional substitutes that are less           damaging but 

still harmful to ozone, are still in use in some countries.                           HCFCs are also 

powerful greenhouse gases that trap heat and contribute to climate change. 

Though HFCs represent a small fraction of emissions compared with carbon dioxide 

and other greenhouse gases, their planet-warming effect prompted an addition to the Montreal 

Protocol, the Kigali Amendment, in 2016. The amendment, which came into force in January 

2019, aims to slash the use of HFCs by more than 80 percent over the next three decades.  
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In the meantime, companies and scientists are working on climate-friendly alternatives, 

including new coolants and technologies that reduce or eliminate dependence on chemicals 

altogether. 
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ʊʆʇʆʅʀʄʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʆʁʂʆʅʀʄʆɺ ʂʆʉʊɸʅɸʁʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʂʦʚʘʣʴ ɺ.ɺ., ɹʘʫʙʝʢʦʚʘ ɻ.ʂ., ɼʝʨʣʷʡʥ ɺ.ɽ. 

(ʂʈʋ ʠʤ. ɸ.ɹʘʡʪʫʨʩʳʥʦʚʘ) 

 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʟʚʘʥʠʷ  ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʚ ʞʠʟʥʠ ʢʘʞʜʦʛʦ 

ʯʝʣʦʚʝʢʘ ʠ ʙʝʟ ʥʠʭ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʦʚʨʝʤʝʥʥʳʡ ʤʠʨ. ʊʦʧʦʥʠʤʳ ʷʚʣʷʶʪʩʷ 

ʨʝʟʫʣʴʪʘʪʦʤ ʥʘʨʦʜʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ, ʧʦʵʪʦʤʫ ʩʨʝʜʠ ʥʠʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʙʝʩʩʤʳʩʣʝʥʥʳʭ 

ʥʘʟʚʘʥʠʡ. 

ʊʦʧʦʥʠʤʠʷ ʣʶʙʦʛʦ ʨʝʛʠʦʥʘ ʦʪʨʘʞʘʝʪ ʚʘʞʥʝʡʰʠʝ ʵʪʘʧʳ ʠʩʪʦʨʠʠ ʤʘʪʝʨʠʘʣʴʥʦʡ ʠ 

ʜʫʭʦʚʥʦʡ ʢʫʣʴʪʫʨʳ ʥʘʨʦʜʘ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʚ ʥʝʡ ʧʨʦʷʚʣʷʶʪʩʷ ʷʟʳʢʦʚʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠ ʢʘʢ ʠʩʪʦʨʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ, ʠ ʢʘʢ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʠʩʪʦʯʥʠʢ. 

ʂʦʩʪʘʥʘʡʩʢʘʷ ʦʙʣʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʩʝʚʝʨʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʠ ʟʘʥʠʤʘʝʪ  

7,7% ʦʪ ʝʝ ʦʙʱʝʡ ʧʣʦʱʘʜʠ. ʆʙʣʘʩʪʴ ʙʳʣʘ ʦʙʨʘʟʦʚʘʥʘ 29 ʠʶʣʷ 1936 ʛʦʜʘ.   ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʝʝ ʩʦʩʪʘʚ ʚʭʦʜʠʪ 16 ʨʘʡʦʥʦʚ, 6 ʛʦʨʦʜʦʚ (4 ï ʦʙʣʘʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ, 2 

ï ʨʘʡʦʥʥʦʛʦ), 7 ʧʦʩʝʣʢʘ ʠ 526 ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ [1]. 

ɻʝʦʛʨʘʬ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ, ʧʝʜʘʛʦʛ ɹʘʩʠʢ ʉ.ʅ. ʧʠʰʝʪ ʦ ʪʦʤ, ʯʪʦ ʢʣʘʩʩ ʦʡʢʦʥʠʤʦʚ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʘʟʚʘʥʠʷ ʣʶʙʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ [2]. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ 

ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʧʦʥʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʡʢʦʥʠʤʦʚ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʚʝʩʪʠ ʧʦʣʥʳʡ ʘʥʘʣʠʟ ʦʡʢʦʥʠʤʠʠ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʠʢʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʣʠ ʙʳ 

ʨʘʩʢʨʳʪʴ ʠʭ ʟʥʘʯʝʥʠʝ. ɸʥʘʣʠʟ ʦʡʢʦʥʠʤʦʚ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʪʨʝʤ 

ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ï ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ, ʠʩʪʦʨʠʯʝʩʢʦʤ, ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʤ. ʃʝʢʩʠʢʦ-

ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ 

ʩʣʝʜʫʶʱʠʭ ʘʚʪʦʨʦʚ: ɸ.ʄ. ʉʝʣʠʱʝʚʘ,  ʂ. ʂʦʥʢʦʙʘʝʚʘ, ʉ.ʄ. ʄʦʣʣʘʟʘʜʝ, ɺ.ʋ. ʄʘʭʧʠʨʦʚʘ, 

ɸ.ʄ. ʄʝʟʝʥʢʦ,  ɺ.ɸ. ɾʫʯʢʝʚʠʯʘ [3,4,5,6,7,8]. ɺ ʦʩʥʦʚʫ ʩʣʦʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʣʝʛʣʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʠ ʩʣʦʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʉ. 

ʈʦʩʧʦʥʜʘ ʠ ɻ. ɸ. ʄʝʥʦʚʱʠʢʦʚʘ [9,10]. 

ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʦʡʢʦʥʠʤʦʚ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ 556 

ʦʙʲʝʢʪʦʚ. ɺʩʝ ʥʘʟʚʘʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʛʝʦʛʨʘʬʠʠ, ʠʩʪʦʨʠʠ ʠ ʣʠʥʛʚʠʩʪʠʢʠ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʟʫʯʝʥʠʷ ʦʡʢʦʥʠʤʦʚ ʧʦʟʚʦʣʠʣ ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪʳ, 

ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 1.  
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ʈʠʩʫʥʦʢ   1. ʉʦʦʪʥʦʰʝʥʠʝ ʦʡʢʦʥʠʤʦʚʂʦʩʪʘʥʘʡʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʦʪʨʘʞʘʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, % 

 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʟ 556 ʦʡʢʦʥʠʤʦʚ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʪʦʣʴʢʦ 219 (39,4%) 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʨʠʨʦʜʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ɹʦʣʴʰʘʷ ʛʨʫʧʧʘ ʦʡʢʦʥʠʤʦʚ ʦʪʥʦʩʠʪʩʷ ʢ 

ʢʘʪʝʛʦʨʠʠ ʛʠʜʨʦʦʡʢʦʥʠʤʦʚ ʠ ʩʦʩʪʘʚʣʷʝʪ 24% (ʠʪʦʛʦ ī 53 ʦʙʲʝʢʪʘ, ʩʝʣʘ ɸʡʝʪ, ɸʨʘʣʢʦʣʴ 

ʠ ʜʨ.); ʥʘʟʚʘʥʠʷ, ʜʘʥʥʳʝ ʧʦ ʧʨʠʟʥʘʢʘʤ ʨʝʣʴʝʬʘ ʠ ʣʘʥʜʰʘʬʪʘ  ʩʦʩʪʘʚʠʣʠ 22% ʠʣʠ 49 

ʦʙʲʝʢʪʦʚ (ʩʝʣʘ ɸʡʜʘʨʣʳ, ɸʣʢʘʫ ʠ ʜʨ.); ʬʠʪʦʦʡʢʦʥʠʤʳ ʩʦʩʪʘʚʣʷʶʪ 22% (47 ʦʙʲʝʢʪʦʚ, 

ʩʝʣʘ ɹʝʨʝʟʦʚʢʘ, ʋʨʧʝʢ, ʂʘʡʥʜʳ ʠ ʜʨ.); ʦʡʢʦʥʠʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʤ 

ʩʦʩʪʘʚʠʣʠ 17% (37 ʦʙʲʝʢʪʦʚ: ʩʸʣʘ ɹʝʨʝʛʦʚʦʝ, ɺʦʩʪʦʢ ʠ ʜʨ.). ʄʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʛʨʫʧʧʳ ʟʦʦʪʦʧʦʥʠʤʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʩʝʛʦ 6% ʠʣʠ 14 ʦʙʲʝʢʪʦʚ (ʩʝʣʘ ɹʫʨʝʚʝʩʪʥʠʢ, 

ʉʦʢʦʣʠ ʜʨ.); ʥʘʟʚʘʥʠʡ, ʜʘʥʥʳʭ ʧʦ ʤʝʩʪʥʳʤ ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʦʙʲʝʢʪʘʤ ī 5% ʠʣʠ 10 

ʦʙʲʝʢʪʦʚ (ʩʝʣʘ ɸʢʢʫʜʫʢ, ɼʦʨʦʞʥʦʝ ʠ ʜʨ.); ʦʡʢʦʥʠʤʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʟʥʘʢʘʤʠ ʧʦʯʚ 

ʚʳʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ 3% ʠʣʠ 6 ʦʙʲʝʢʪʦʚ (ʩʝʣʘ ʇʝʩʯʘʥʢʘ, ʄʘʡʘʣʘʧ ʠ ʜʨ.);  ʦʡʢʦʥʠʤʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʤʝʨʦʤ ʚʩʝʛʦ 1% ʠʣʠ 3 ʦʙʲʝʢʪʘ (ʩʝʣʘ ɹʦʣʴʰʦʝ, ɺʝʨʰʢʦʚʦʝ, ʋʩʘʢʦʚʢʘ). 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʷʨʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʘ ʷʟʳʢʦʚʳʭ ʧʣʘʩʪʘ: ʪʶʨʢʩʢʠʡ ʠ 

ʩʣʘʚʷʥʩʢʠʡ. ɹʦʣʝʝ ʥʘʛʣʷʜʥʦ ʵʪʠ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʜʠʘʛʨʘʤʤʝ ʨʠʩʫʥʢʘ 2. 

 

 
ʈʠʩʫʥʦʢ  2. ʊʦʧʦʥʠʤʠʯʝʩʢʠʝ ʧʣʘʩʪʳ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ, % 
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ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʜʠʘʛʨʘʤʤʳ ʨʠʩʫʥʢʘ 2, ʟʘʤʝʪʥʦ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʦʙʣʘʜʘʝʪ ʩʣʘʚʷʥʩʢʠʡ ʧʣʘʩʪ. ʆʡʢʦʥʠʤʳ ʜʘʥʥʦʛʦ ʧʣʘʩʪʘ 

ʟʘʥʠʤʘʶʪ 55,6% (331 ʦʙʲʝʢʪ) ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʩʝʭ ʦʡʢʦʥʠʤʦʚ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʥʘʟʚʘʥʠʡ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩʣʘʚʷʥʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʩʝʚʝʨʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ ʚ ʩʣʝʜʫʶʱʠʭ ʨʘʡʦʥʘʭ: 

ɸʣʪʳʥʩʘʨʠʥʩʢʠʡ (60%), ɼʝʥʠʩʦʚʩʢʠʡ (77%), ɾʠʪʠʢʘʨʠʥʩʢʠʡ (63%), ʂʘʨʘʙʘʣʳʢʩʢʠʡ 

(31%), ʂʘʨʘʩʫʩʢʠʡ (63%), ʂʦʩʪʘʥʘʡʩʢʠʡ (60%), ʄʝʥʜʳʢʘʨʠʥʩʢʠʡ (64%), ʉʘʨʳʢʦʣʴʩʢʠʡ 

(78%), ɹʝʠʤʙʝʪʘ ʄʘʡʣʠʥʘ (65%), ʋʟʫʥʢʦʣʴʩʢʠʡ (78%), ʌʸʜʦʨʦʚʩʢʠʡ (76%).   

ʊʶʨʢʩʢʠʡ ʧʣʘʩʪ ʩʦʩʪʘʚʣʷʝʪ 43,5% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʡʢʦʥʠʤʦʚ ʜʘʥʥʦʛʦ 

ʨʝʛʠʦʥʘ  (220 ʦʙʲʝʢʪʦʚ) ʠ ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʶʞʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ ʚ 

ʩʣʝʜʫʶʱʠʭ ʨʘʡʦʥʘʭ: ɼʞʘʥʛʝʣʴʜʠʥʩʢʠʡ (100%), ɸʤʘʥʛʝʣʴʜʠʥʩʢʠʡ (93%), ʅʘʫʨʟʫʤʩʢʠʡ 

(82%), ɸʨʢʘʣʳʢ (58%), ʂʘʤʳʩʪʠʥʩʢʠʡ (56%), ɸʫʣʠʝʢʦʣʴʩʢʠʡ (53%).  

ʊʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʷʟʳʢʦʚʳʭ ʧʣʘʩʪʦʚ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ 

ʩʚʷʟʘʥʦ ʩ ʠʩʪʦʨʠʝʡ ʟʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ.  

ʅʘ ʜʦʣʶ ʩʤʝʰʘʥʥʳʭ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘʟʚʘʥʠʡ ʧʨʠʭʦʜʠʪʩʷ 0,7% (4 ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʘ:  ʩʝʣʘ ʋʩʘʢʦʚʢʘ, ʂʘʤʳʰʥʳʡ ʏʘʥʜʘʢ, ʉʚʝʪʣʳʡ ɾʘʨʢʦʣʴ, ʏʠʩʪʳʡ ʏʘʥʜʘʢ). 

ʅʘʧʨʠʤʝʨ, ʩʝʣʦ ʋʩʘʢʦʚʢʘ ʚ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʠʤʝʝʪ ʥʝʦʜʠʥʘʢʦʚʦʝ ʟʥʘʯʝʥʠʝ. ɺ ʦʜʥʠʭ 

ʠʩʪʦʯʥʠʢʘʭ ʛʦʚʦʨʠʪʩʷ, ʯʪʦ ʵʪʦ ʘʥʪʨʦʧʦʪʦʧʦʥʠʤ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪʥʦʩʠʪʩʷ ʢ ʩʣʘʚʷʥʦ-

ʨʫʩʩʢʦʤʫ ʧʣʘʩʪʫ, ʚ ʜʨʫʛʠʭ ʧʠʰʝʪʩʷ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʦ ʦʪ ʢʘʟʘʭʩʢʦʛʦ ʩʣʦʚʘ çUsaqè, ʯʪʦ 

ʦʟʥʘʯʘʝʪ çʤʝʣʢʠʡè, ʘ ʵʪʦ  ʟʥʘʯʠʪ, ʯʪʦ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʪʶʨʢʩʢʦʤʫ ʧʣʘʩʪʫ. ʉʝʣʦ ʃʦʙʘ 

ʠʤʝʝʪ ʥʝʷʩʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʃʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʠ 

ʩʣʦʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʤʝʪʦʜʳ. 

ʃʝʢʩʠʢʦ-ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʦʡʢʦʥʠʤʘʭʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ 

ʥʘʰʣʠ ʦʪʨʘʞʝʥʠʝ 15 ʣʝʢʩʠʢʦ-ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʛʨʫʧʧ. ɹʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʦʡʢʦʥʠʤʦʚ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 3. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʭ ʨʠʩʫʥʢʘ 3, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʘʥʪʨʦʧʦʪʦʧʦʥʠʤʳ, ʥʘ ʥʠʭ ʧʨʠʭʦʜʠʪʩʷ 35% (202 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘ). 

ʆʥʠ ʧʨʦʷʚʣʷʶʪʩʷ ʢʘʢ ʥʘʟʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʜʘʶʱʠʤʠ ʣʠʯʥʦʩʪʷʤʠ (ʩʝʣʘ ɸʙʘʡ, 

ʇʫʰʢʠʥʦ ʠ ʜʨ.), ʣʠʙʦ ʩ ʠʤʝʥʘʤʠ ʣʶʜʝʡ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʦ ʪʦ ʠʣʠ ʠʥʦʝ ʩʦʙʳʪʠʝ 

ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʝ (ʩʝʣʘ ɼʝʥʠʩʦʚʢʘ, ʅʦʚʦʠʣʴʠʥʢʘ ʠ ʜʨ.). ɸʥʪʨʦʧʦʪʦʧʦʥʠʤʳ ʧʦ ʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʟʘʥʠʤʘʶʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʩʣʝʜʫʶʱʠʭ ʨʘʡʦʥʘʭ: ɸʣʪʳʥʩʘʨʠʥʩʢʠʡ 

(64% ʠʣʠ 15 ʦʙʲʝʢʪʦʚ, ʩʝʣʘ ɼʦʢʫʯʘʝʚʢʘ, ʆʤʘʨʦʚʘ ʠ ʜʨ.), ɸʤʘʥʛʝʣʴʜʠʥʩʢʠʡ (36% ʠʣʠ 11 

ʦʙʲʝʢʪʦʚ, ʩʝʣʘ ɸʤʘʥʛʝʣʴʜʳ, ɹʘʡʛʘʙʳʣ, ɽʩʠʨ ʠ ʜʨ.), ɸʫʝʣʠʢʦʣʴʩʢʠʡ (35% ʠʣʠ 12 

ʦʙʲʝʢʪʦʚ, ʩʝʣʘ ʊʠʤʦʬʝʝʚʢʘ, ʂ. ʊʫʨʛʫʤʙʘʝʚʘ ʠ ʜʨ.), ɼʝʥʠʩʦʚʩʢʠʡ (36% ʠʣʠ 11 ʦʙʲʝʢʪʦʚ, 

ʩʝʣʘ ɻʨʠʰʝʥʢʘ, ɼʝʥʠʩʦʚʢʘ ʠ ʜʨ.), ɾʠʪʠʢʘʨʠʥʩʢʠʡ (53% ʠʣʠ 9 ʦʙʲʝʢʪʦʚ, ʩʝʣʘ 

ʊʠʤʠʨʷʟʝʚʦ, ʊʦʭʪʘʨʦʚʦ ʠ ʜʨ.), ʂʘʤʳʩʪʠʥʩʢʠʡ (33% ʠʣʠ 6 ʦʙʲʝʢʪʦʚ, ʩʝʣʘ ɸʣʪʳʥʩʘʨʠʥʦ, 

ʂʣʦʯʢʦʚʦ ʜʨ.), ʂʘʨʘʙʘʣʳʢʩʢʠʡ (31% ʠʣʠ 15 ʦʙʲʝʢʪʦʚ, ʩʝʣʘ ʄʠʭʘʡʣʦʚʢʘ, ʅʘʜʝʞʜʠʥʢʘʠ 

ʜʨ.), ʂʘʨʘʩʫʩʢʠʡ (34% ʠʣʠ 15 ʦʙʲʝʢʪʦʚ, ʩʝʣʘ ɸʤʘʥʛʝʣʴʜʳ, ɻʝʨʮʝʥʦ ʠ ʜʨ.), 

ʂʦʩʪʘʥʘʡʩʢʠʡ (49% ʠʣʠ 26 ʦʙʲʝʢʪʦʚ, ʩʝʣʘ ɼʞʘʤʙʫʣʘ,  ɾʫʢʦʚʢʘ ʠ ʜʨ.), 

ʄʝʥʜʳʢʘʨʠʥʩʢʠʡ (37% ʠʣʠ 15 ʦʙʲʝʢʪʦʚ, ʩʝʣʘ ɸʨʭʠʧʦʚʢʘ, ɹʘʡʛʦʞʘ ʠ ʜʨ.), 

ʉʘʨʳʢʦʣʴʩʢʠʡ (28% ʠʣʠ 8 ʦʙʲʝʢʪʦʚ, ʩʝʣʘ ɹʘʨʚʠʥʦʚʢʘ, ɽʨʤʘʢʦʚʢʘ ʠ ʜʨ.), ʨʘʡʦʥ 

ɹʝʠʤʙʝʪʘ ʄʘʡʣʠʥʘ (44% ʠʣʠ 16 ʦʙʲʝʢʪʦʚ, ʩʝʣʘ ɾʫʨʘʚʣʸʚʢʘ, ʄʘʡʣʠʥ ʠ ʜʨ.), 

ʋʟʫʥʢʦʣʴʩʢʠʡ (32% ʠʣʠ 13 ʦʙʲʝʢʪʦʚ, ʩʝʣʘ ɸʙʘʡ, ɹʘʫʤʘʥʩʢʦʝ ʠ ʜʨ.), ʌʸʜʦʨʦʚʩʢʠʡ (33% 

ʠʣʠ 17 ʦʙʲʝʢʪʦʚ, ʩʝʣʘ ʂʨʘʚʮʦʚʦ, ʃʝʥʠʥʦ ʠ ʜʨ.). 
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ʈʠʩʫʥʦʢ   3. ɻʨʫʧʧʳ ʦʡʢʦʥʠʤʦʚʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʧʨʷʜʢʝ 

ʫʙʳʚʘʥʠʷ, ʚʳʜʝʣʝʥʥʳʝ ʩʦʛʣʘʩʥʦ ʦʙʲʝʜʠʥʝʥʠʶ ʤʝʪʦʜʠʢ ɺ.ʋ. ʄʘʭʧʠʨʦʚʘ, ʂ. ʂʦʥʢʘʙʘʝʚʘ, 

ɺ.ɸ. ɾʫʯʢʝʚʠʯʘ, ɸ.ʄ.  ʄʝʟʝʥʢʦʚʘ, ʉ.ʄ. ʄʦʣʣʘʟʘʜʝ, ɸ.ʄ. ʉʝʣʠʱʝʚʘ, % [11,14,15,16,17] 

 

 

ʐʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʲʝʜʠʥʝʥʥʘʷ ʛʨʫʧʧʘ ʥʘʟʚʘʥʠʡ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ 

ʩʧʝʮʠʬʠʢʫ ʣʘʥʜʰʘʬʪʘ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʘ, ʟʘʩʪʨʦʡʢʠ 

ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʠ ʤʝʩʪʥʳʝ ʦʙʲʝʢʪʳ, ʥʘ ʥʠʭ ʧʨʠʭʦʜʠʪʩʷ 18% ʠʣʠ 99 ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ (ʥʘʧʨʠʤʝʨ, ʩʝʣʘ ʉʝʚʝʨʥʦʝ, ʋʚʘʣʴʥʦʝ ʠ ʜʨ.). ʊʘʢʞʝ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ  

ʦʡʢʦʥʠʤʳ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʦʪ ʥʘʟʚʘʥʠʡ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ʛʠʜʨʦʦʡʢʦʥʠʤʳ) 

ʩʦʩʪʘʚʣʷʶʱʠʝ 10% (53 ʦʙʲʝʢʪʘ, ʩʝʣʘ ʋʟʫʥʢʦʣʴ, ɸʡʝʪ ʠ ʜʨ.); ʦʡʢʦʥʠʤʳ, ʦʪʨʘʞʘʶʱʠʝ 

ʤʝʩʪʥʫʶ  ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʪ.ʝ. ʬʠʪʦʪʦʧʦʥʠʤʳ ʩʦʩʪʘʚʣʷʶʪ 8% (47 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ: 

ʩʝʣʘ ʉʦʩʥʘ, ʐʠʝʣʠ ʠ ʜʨ.). ʆʩʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ʦʡʢʦʥʠʤʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʤʝʥʴʰʝʤ 

ʢʦʣʠʯʝʩʪʚʝ. ɺʦʩʝʤʴ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ ʟʥʘʯʝʥʠʡ. ʅʝ ʦʧʨʝʜʝʣʝʥʳ 23 

ʦʡʢʦʥʠʤʘ ʠʟ 556 ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ, ʧʦ ʧʨʠʯʠʥʘʤ ʦʪʩʫʪʩʪʚʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʥʘʯʝʥʠʷʭ 

ʥʘʟʚʘʥʠʡ. 

ʉʣʦʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ 

ʚʩʪʨʝʯʘʝʪʩʷ 4 ʩʪʨʫʢʪʫʨʥʳʭ ʪʠʧʘ ʦʡʢʦʥʠʤʦʚ (ʩʤ. ʈʠʩʫʥʦʢ 4).  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʠʘʛʨʘʤʤʳ ʨʠʩʫʥʢʘ 4, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʪʦʨʠʯʥʳʝ ʦʡʢʦʥʠʤʳ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʧʦʩʨʝʜʩʪʚʦʤ ʦʩʦʙʳʭ 

ʬʦʨʤʘʥʪʦʚ (52% ʠʣʠ 287 ʦʙʲʝʢʪʦʚ) ʥʘʧʨʠʤʝʨ, ʩʝʣʘ ɻʫʨʴʷʥʦʚʩʢʦʝ, ɿʘʨʝʯʥʦʝ ʠ ʜʨ. ɺ 

ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʡʢʦʥʠʤʳ, ʦʙʨʘʟʦʚʘʥʥʳʝ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʫʬʬʠʢʩʘʣʴʥʦʛʦ ʩʣʦʚʦʦʙʨʘʟʦʚʘʥʠʷ. 
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ʬʦʨʤʘʥʪʦʤ 

ɺʪʦʨʠʯʥʳʝ 

ʦʡʢʦʥʠʤʳ, 

ʦʙʨʘʟʦʚʘʥʥʳʝ 

ʧʦʩʨʝʜʩʪʚʦʤ 

ʦʩʦʙʳʭ ʬʦʨʤʘʥʪʦʚ

 
ʈʠʩʫʥʦʢ  4. ʉʪʨʫʢʪʫʨʥʳʝ ʪʠʧʳ ʦʡʢʦʥʠʤʦʚ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʤʝʪʦʜʠʢʘʭ  

ʉ. ʈʦʩʧʦʥʜʘ ʠ ɻ.ɸ. ʄʝʥʦʚʱʠʢʦʚʘ % [12,13] 

 

ʉʣʦʞʥʳʝ ʦʡʢʦʥʠʤʳ ʟʘʥʠʤʘʶʪ 27% (148 ʦʙʲʝʢʪʦʚ). ɺ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʦʪʥʦʩʷʪʩʷ ʢ ʪʶʨʢʩʢʦʤʫ ʷʟʳʢʦʚʦʤʫ ʧʣʘʩʪʫ: ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʦʩʪʘʚʥʳʝ 

ʦʡʢʦʥʠʤʳ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ  ʮʚʝʪʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʥʘʧʨʠʤʝʨ, ʘʢ/ʘϨ (ʩʝʣʘ 

ɸʢʢʘʨʛʘ, ɸʢʢʦʣʴ, ɸʢʢʦʰʢʘʨ), ʢʘʨʘ/Ϩʘʨʘ  (ʩʝʣʘ ʂʘʨʘʙʘʣʳʢ, ʂʘʨʘʢʦʧʘ, ʂʘʨʘʢʫʜʫʢ), 

ʢʳʟʣ/Ϩʳʟʳʣ (ʩʝʣʘ ʂʳʟʳʣʞʘʨ, ʂʳʟʳʣʞʫʣʜʫʟ, ʂʳʟʳʣʪʫ), ʢʦʢ/ʢϺʢ (ʩʝʣʘ ʂʦʢʪʘʣ, ʂʦʢʪʘʫ, 

ʂʦʢʪʝʨʝʢ), ʩʘʨʳ (ʩʝʣʘ ʉʘʨʳʢʦʣʴ, ʉʘʨʳʩʫ). ʆʡʢʦʥʠʤʳ, ʥʘʯʠʥʘʶʱʠʝ ʩʦ ʩʣʦʚʘ ʥʦʚʦ (ʩʝʣʘ 

ʅʦʚʦʘʣʝʢʩʝʝʚʢʘ, ʅʦʚʦʙʘʨʚʠʥʦʚʢʘ, ʅʦʚʦʠʣʴʠʥʦʚʢʘ, ʅʦʚʦʥʝʞʠʥʢʘ). ɺ ʂʦʩʪʘʥʘʡʩʢʦʡ 

ʦʙʣʘʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʦʩʪʘʚʥʳʝ ʦʡʢʦʥʠʤʳ, ʦʢʘʥʯʠʚʘʶʱʠʝʩʷ ʥʘ 

ʩʣʦʚʦʢʦʣʴ/ϨϺʣ(ʩʝʣʘɸʛʘʰʪʳʢʦʣʴ, ɸʢʢʦʣʴ, ɸʨʘʣʢʦʣʴ, ɸʫʣʠʝʢʦʣʴ, ɹʦʩʢʦʣʴ) [18]. 

ʇʝʨʚʠʯʥʳʝ ʦʡʢʦʥʠʤʳ ʩʦʩʪʘʚʣʷʶʪ 18% ʠʣʠ 103ʦʙʲʝʢʪʘ (ʩʝʣʘ ʉʦʢʦʣ, ɺʦʩʪʦʢ,  

ʄʘʷʢ ʠ ʜʨ.)  

ʄʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʦʩʪʘʚʥʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʟʚʘʥʠʷ, ʩʦʩʪʘʚʣʷʶʱʠʝ 3% 

ʠʣʠ 16 ʦʙʲʝʢʪʦʚ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʚʩʪʨʝʯʘʶʪʩʷ: ʜʚʫʭʩʣʦʚʥʳʝ 

ʦʡʢʦʥʠʤʳ (ʚʩʝ ʦʡʢʦʥʠʤʳ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʩʦʩʪʦʷʪ ʠʟ ʢʦʥʩʪʨʫʢʮʠʠ çʧʨʠʣʘʛʘʪʝʣʴʥʦʝ + 

ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʝè, ʥʘʧʨʠʤʝʨ, ʩʝʣʘ ɸʣʪʳʥ ʜʘʣʘ, ɹʦʣʴʰʘʷ ʏʫʨʘʢʦʚʢʘ, ɹʦʣʴʰʠʝ ɼʫʙʨʘʚʳ, 

ɺʝʩʸʣʳʡ ʇʦʜʦʣ; ʤʥʦʛʦʩʣʦʚʥʳʝ (ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʥʪʨʦʧʦʪʦʧʦʥʠʤʘʤʠ), ʥʘʧʨʠʤʝʨ, ʩʝʣʦ 

ʠʤʝʥʠ ɸʭʤʝʪʘ ɹʘʡʪʫʨʩʳʥʦʚʘ, ʩʝʣʦ ʠʤʝʥʠ ɸʙʫ ʉʳʟʜʳʢʦʚʘ, ʩʝʣʦ ʠʤʝʥʠ ʀ.ʌ. ʇʘʚʣʦʚʘ). 

ʊʘʢʠʤ  ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʦʡʢʦʥʠʤʦʚ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ 

ʥʘʟʚʘʥʠʷʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʦʪʨʘʟʠʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʩʦʙʳʪʠʷ ʪʘʢʠʝ ʢʘʢ,  

ʠʩʪʦʨʠʯʝʩʢʠʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʫʭʦʚʥʦʡ ʢʫʣʴʪʫʨʦʡ ʥʘʨʦʜʦʚ, ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʧʨʠʨʦʜʳ, ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ.  
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ɻʝʦʛʨʘʬʠʷ ʧᴅʥʽ ï ʙײʣ ʤʝʢʪʝʧʪʝʛʽ ʧᴅʥʜʝʨʜʽש ʙʽʨʽ  ʨʝʪʽʥʜʝ ʞʘʨʘʪʳʣʳʩʪʘʥʫ סʳʣʳʤʠ 

ʩʘʫʘʪʪʳʣʳץʪʳ ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ʙʽʨʜʝ ʙʽʨ ʧᴅʥ.  ɻʝʦʛʨʘʬʠʷ ʩʘʙʘסʳʥʜʘ ʤסײʘʣʽʤ  

ʦץʫʰʳʣʘʨסʘ ᴅʨ ʪװʨʣʽ ʽʩ ï ᴅʨʝʢʝʪʪʽש (ʞʝʢʝ ʞᴅʥʝ ײʞʳʤʜʳץ), ʪʘʥʳʤ ʤʝʥ ᴇʟʽʥ-ᴇʟʽ ʪʘʥʫʜʳש 

ʪᴅʞʽʨʠʙʝʩʽʥ ᴅʨʪװʨʣʽ ʧʨʘʢʪʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʝ ʙʽʣʫ, ʘʣ ʙʝʡʽʥʜʽʢ ʜʝשʛʝʡʜʝ ï ʙʝʣʛʽʣʽ 

ʙʽʨ ʘʫʤʘץʪʘסʳ ʛʝʦʛʨʘʬʠʷʣʳץ ʞʘסʜʘʡʜʳ ʝʩʢʝʨʫʜʽ ץʘʞʝʪ ʝʪʝʪʽʥ ʤʽʥʜʝʪʪʝʨʜʽ ʠʛʝʨʫʛʝ 

ʢᴇʤʝʢʪʝʩʫʽ ʢʝʨʝʢ. 

ʥʝʛʽʟʽï̔ שʘʟʽʨʛʽ ʤʝʢʪʝʧʪʽפ ʩ-ᴅʨʝʢʝʪʢʝ ʞᴅʥʝ ײץʟʳʨʝʪʪʽʣʽʢʢʝ ʥʝʛʽʟʜʝʣʛʝʥ ʪᴅʩʽʣʜʝʨʜʽ 

 שʥʝʛʽʟʛʽ ʢʨʠʪʝʨʠʡʽ ʦʥʳ שʘʪʘʨ, ʩʘʧʘʣʳ ʙʽʣʽʤ ʙʝʨʫʜʽץ ʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ. ʉʦʥʳʤʝʥײ

ᴅʣʝʫʤʝʪʪʽʢ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ: ʦץʫʰʳʥʳש ʰʳסʘʨʤʘʰʳʣʳץʧʝʥ ʦʡʣʘʫסʘ, 

ʩʪʘʥʜʘʨʪʪʳ ʝʤʝʩ ʰʝʰʽʤʜʝʨʜʽ ʪʘʙʫסʘ ʜʘʡʳʥʜʳסʳ ʤʝʥ ץʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʫ. ɹײʣ 

ʤᴅʩʝʣʝʣʝʨʜʽ ʦץʫ ʽʩʽʤʝʥ ץʘʪʘʨ ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽ ʜʝ ʰʝʰʫʽ ʢʝʨʝʢ. ʄסײʘʣʽʤʥʽש ʤʽʥʜʝʪʽïᴇʟ 

ʞײʤʳʩʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʥʳʤʜʳʣʳסʳʥ ʪᴅʞʽʨʠʙʝʩʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ 

ʞװʡʝʩʽʥ ײץʨʘ ʘʣʘʜʳ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ï ʙʽʣʽʤ ʙʝʨʫ ʩʘʧʘʩʳʥ, ʦʥʳש ʽʰʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש 

ʛʝʦʛʨʘʬʠʷʣʳץ ʜʘʡʳʥʜʳסʳʥ ʘʨʪʪʳʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʙʽʣʽʤ ʙʝʨʫʜʽ ʞʘשʘʨʪʫ 

ʤᴅʩʝʣʝʣʝʨʽʥ ʥʝײסʨʣʳʤ ʪʘʙʳʩʪʳ ʰʝʰʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥ 

 ʘʥ ʙʘʡʣʘʥʳʩʪʳסʨʣʽ. ʆʩʳװʜʝʨʽ ʘʣʫʘʥ ʪשʙʝʣʩʝʥʜʽ ʽʟʜʝʥʽʩ ʢʝʟʝ שʡʳʤʜʘʩʪʳʨʫʜʳײ

ʦץʫʰʳʣʘʨʜʳש ʩʘʙʘץʪʘ ʜʘ, ʩʘʙʘץʪʘʥ ʪʳʩ ʞײʤʳʩʪʘʨʜʘ ʜʘ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥ 
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 ʙʦʡʳʥʜʘ  שʫʰʳʣʘʨʜʳץʡʳʤʜʘʩʪʳʨʫ ʝʨʝʢʰʝ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ.    ʆײ

ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʽ ʜʘʤʳʪʫ ʞʘʣʧʳ ʙʽʣʽʤ  ʙʝʨʝʪʽʥ ʧᴅʥʜʝʨʜʽ ʦץʳʧ װʡʨʝʥʫ ʢʝʟʽʥʜʝ  

ʞᴅʥʝ ʦץʫ ï ʪᴅʨʙʠʝ װʨʜʽʩʽʥʜʝ ʘʣסʘʥ ʙʽʣʽʤʜʝʨʽʥʽש  ʥʝʛʽʟʽʥʜʝ ʞװʟʝʛʝ ʘʩʘʜʳ [ 1].  

 ɹʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʥ ʤʦʜʝʨʥʠʟʘʮʠʷʣʘʫ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʽש ʧʨʘʢʪʠʢʘʣʳץ 

ʙʘסʳʪʳ ʤʝʥ ʙʘסʳʪʳʥ ʙʽʣʽʤʜʽ ʠʛʝʨʫʛʝ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ᴅʨ ʪװʨʣʽ 

ʧʨʘʢʪʠʢʫʤʜʘʨʜʳ ʢʝשʝʡʪʫ ʘʨץʳʣʳ ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʜʳ ʜʘʤʳʪʫסʘ ʢװʰʝʡʪʫʜʽ 

ʢᴇʟʜʝʡʜʽ. "ɻʝʦʛʨʘʬʠʷ" ʦץʫ ʧᴅʥʽʥʽש ʞײʤʳʩ ʙʘסʜʘʨʣʘʤʘʩʳ 7-11 ʩʳʥʳʧץʘ ʜʝʡʽʥ 

ʩʘʙʘץʪʘʩʪʳץʪʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʙʽʣʽʤʜʽ ʜʘʤʳʪʫ, ʢʝשʝʡʪʫ ʞᴅʥʝ ʪʝʨʝשʜʝʪʫ ʜʠʥʘʤʠʢʘʩʳʥ 

 ʛʝʦʛʨʘʬʠʷʥʳ ʟʝʨʪʪʝʫʛʝ ʞᴅʥʝ שʫʰʳʣʘʨʜʳץʘʨʘʩʪʳʨʫ ᴇʟʝʢʪʽ.ʆʣ ʦץ ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽץ

ʟʝʨʪʪʝʫʰʽʣʽʢ ʢᴇʟץʘʨʘʩʳʥ ʜʘʤʳʪʫʜʘסʳ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ [2]. 

ɻʝʦʛʨʘʬʠʷ ʩʘʙʘסʳʥʜʘ ʪʘץʳʨʳʧʪʳ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʛʝʦʛʨʘʬʠʷʣʳץ ʙʽʣʽʤʜʽ 

 ʫʰʳʣʘʨץʘʞʝʪ. ʉʦʥʜʘ ʦץ ʦʣʜʘʥʫץ ʨʣʽ  ᴅʜʽʩʪʝʨʜʽ ʪᴅʩʽʣʜʝʨʜʽװʘʣʳʧʪʘʩʪʳʨʫ, ᴅʨʪץ

ʛʝʦʛʨʘʬʠʷʣʳץ ʙʽʣʽʤ ʤʝʥ ʜʘסʜʳʣʘʨʜʳ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝ ץʦʣʜʘʥʫסʘ ʜʘʡʳʥ ʙʦʣʫ, 

 ʘʥסʦʨʰʘץ ,ץʣʳײץ-ʳ ᴅʣʝʫʤʝʪʪʽʢ-ʞʘʫʘʧʪʳ ʤʽʥʝʟסʪʘʫ ʞᴅʥʝ ʦʥʜʘץʘʥ ʦʨʪʘʥʳ ʩʘסʦʨʰʘץ

ʦʨʪʘʥʳץ שʘʫʽʧʩʽʟʜʽʢ ʜʝשʛʝʡʽʥ ʩʘʣʘ ʨʝʪʽʥʜʝ ʜʝʨʙʝʩ ʙʘסʘʣʘʫ ʪʽʨʰʽʣʽʢ ᴅʨʝʢʝʪʽ  ʝʢʝʥʽʥ 

ʪװʩʽʥʝʜʽ. 

ɻʝʦʛʨʘʬʠʷ ʢʫʨʩʳʥ ʦץʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨ  ʪʦʧʪʳץ ʥʝʤʝʩʝʞʝʢʝ ʞʦʙʘʣʘʨʜʳ  

ʦʨʳʥʜʘʡʜʳ. ɾʦʙʘʣʘʨ ʦʨʳʥʜʘʣʳʧ ʦʥʳ ץʦʨסʘסʘʥ ʩʘʡʳʥ ʦץʫʰʳʣʘʨ ʘʣסʘʰץʳ ʪᴅʞʽʨʠʙʝʛʝ 

ʠʝ ʙʦʣʘʜʳ  ʜʘ ʢᴇʧʰʽʣʽʢ ʘʣʜʳʥʜʘ ʩᴇʡʣʝʡʜʽ ʞᴅʥʝ ᴇʟ ʧʽʢʽʨʽʥ ʘʡʪʘ ʘʣʘʜʳ[3]. 

ɻʝʦʛʨʘʬʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫʜʽש ʧʨʘʢʪʠʢʘʣʳץ ʙʘסʳʪʳʥ ʢװʰʝʡʪʫ ʤʽʥʜʝʪʽʥ ʰʝʰʫ 

ʦץʳʪʫʜʘסʳ ʪʝʦʨʠʷ ʤʝʥ ʧʨʘʢʪʠʢʘʥʳש ʙʽʨʣʽʛʽʥ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʞʘʣʧʳ ʦץʫ ʞᴅʥʝ 

ʟʝʨʪʪʝʫ ʜʘסʜʳʣʘʨʳ ʤʝʥ ץʘʙʽʣʝʪʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʤʝʥ ʜʘʤʳʪʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ 

ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʦץʫïʟʝʨʪʪʝʫ ʞײʤʳʩʳʥ ʤʘץʩʘʪʪʳ, ʞװʡʝʣʽ ײʡʳʤʜʘʩʪʳʨʫ ʝʩʝʙʽʥʝʥ 

ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ ʤװʤʢʽʥ[4].  

ʆץʫïʟʝʨʪʪʝʫ ʞײʤʳʩʳ ʙʝʣʩʝʥʜʽ ʪʘʥʳʤʜʳץ ʞᴅʥʝ ʢᴅʩʽʙʠ ʢʦʤʧʦʥʝʥʪʪʽ 

ʰʦסʳʨʣʘʥʜʳʨʘʜʳ, ʤʽʥʝʟïײץʣʳץ ʞʘסʜʘʡʣʘʨʳʥ ʤʦʜʝʣʴʜʝʡʜʽ, ʙײʣ ץʘʟʽʨʛʽ ʤʝʢʪʝʧʪʝʛʽ ʙʽʣʽʤ 

ʙʝʨʫʜʽש ᴅʣʝʫʤʝʪʪʽʢ ʬʫʥʢʮʠʷʣʘʨʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ (ʂʝʩʪʝ1) [5]. 

 

ʂʝʩʪʝ 1. נʳʣʳʤ  ʤʝʥ ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽʥʽש ʩʠʧʘʪʪʘʤʘʩʳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɿʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʽ ï ʞװʢʪʝʤʝʥʽ ʦץʫʰʳʥʳש ʞʘʜʳʥʘʥ ʦʡʣʘʫסʘ 

ʢᴇʰʽʨʫ. ɿʝʨʪʪʝʫ ʪᴅʩʽʣʽʤʝʥ ʦץʫʰʳʣʘʨ ʟʝʨʪʪʝʫ ʽʩ-ᴅʨʝʢʝʪʽʥʽש ʪᴅʩʽʣʜʝʨʽʥ ʠʛʝʨʽʧ ץʘʥʘ 

 ʧʘʨʘʪʪʳ ʩʘʥʘʣʳץʘ ʘשʘʥ ʞʘסʨʳʥ ʙʝʣʛʽʩʽʟ ʙʦʣײʥᴅʪʠʞʝʩʽ, ʙ ץʪʘʥʳʤʜʳ שʤʳʩʪʳײʦʡʤʘʡ, ʞץ

ʪװʨʜʝ ʠʛʝʨʫ ʤʘשʳʟʜʳ(ʂʝʩʪʝ 2)[6]. 

 

 

ʅᴅʪʠʞʝ ʘʣʫ 

ɿʝʨʪʪʝʫ ʽʩ-ᴅʨʝʢʝʪʽ 

 ʳʣʳʤ ɹʽʣʽʤנ

ɾʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʫ 

ɹʽʣʽʤ ʙʝʨʫ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫ ʆʙʲʝʢʪʠʚʪʽʣʽʢ 

 ʘʥסʳʪʪʘʣסʘ ʙʘסʫʰʳʣʘʨʜʳ ʜʘʤʳʪʫץʘʧʧʘʨʘʪ ʆ  ץʳʤʜʳסױ

ɿʝʨʪʪʝʫ ʞײʤʳʩʳ 

 ʦʣʜʘʥʫץ ʳʣʳʤʠ ᴅʜʽʩʪʽנ

ɾʝʢʝ ʜʘʤʫ ץʘʜʘʤʳ 
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ʂʝʩʪʝ 2. ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥ ײʡʳʤʜʘʩʪʳʨʫ ʢʝʟʝשʜʝʨʽ 

ˉ ʂʝʟʝש ʄʘʟʤײʥʳ 

1 ʄʦʪʠʚʘʮʠʷ ʰʝʰʽʣʤʝʛʝʥ ʤᴅʩʝʣʝʥʽ ʙᴇʣʽʧ ʢᴇʨʩʝʪʫ, ʞʝʪʽʩʧʝʡʪʽʥ 

ʙʽʣʽʤʜʽ ᴇʟʝʢʪʽ ʝʪʫ 

2 ʄʘץʩʘʪ ץʦʶ ʤʘץʩʘʪʪʘʨʜʳ ʘʥʳץʪʘʫ ʞᴅʥʝ ʪײʞʳʨʳʤʜʘʫ ʘʣסʘ 

 ʘʥ ʛʠʧʦʪʝʟʘ ʥʝʛʽʟʽʥʜʝ ʟʝʨʪʪʝʫ ʤʽʥʜʝʪʪʝʨʽסʦʡʳʣץ

3 ɾײʤʳʩʪʳ ʞʦʙʘʣʘʫ 

(ʞʦʩʧʘʨʣʘʫ) 

ʤʘץʩʘʪץʘ ʞʝʪʫʜʽש ᴅʜʽʩʪʝʨʽ ʤʝʥ ײץʨʘʣʜʘʨʳʥ ʪʘשʜʘʫ: 

ʵʢʩʧʝʨʠʤʝʥʪ, ʘץʧʘʨʘʪ ʞʠʥʘʫ ʞʦʩʧʘʨʳ, ʩʳʥʘʤʘ ʘʣʫ 

ʞᴅʥʝ ʪ. ʙ. ɾײʤʳʩ ʙʘʨʳʩʳʥ ʞʦʩʧʘʨʣʘʫ 

4 ɿʝʨʪʪʝʫʜʽ ʞװʟʝʛʝ 

ʘʩʳʨʫ 

ɾײʤʳʩ ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘסʘʣʘʫ. ʆʣʘʨʜʳ ʛʠʧʦʪʝʟʘʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳʨʫ. ʊʘʣץʳʣʘʫ ʧʨʦʮʝʩʽʥʜʝ ʥᴅʪʠʞʝʣʝʨʜʽ 

ʪʘʣʜʘʫ. ʅᴅʪʠʞʝʣʝʨʜʽ ײʩʳʥʫ 

5 ʈʝʬʣʝʢʩʠʷ פʦʨʳʪʳʥʜʳʣʘʨ. ʊʘʙʳʩʪʘʨ ʤʝʥ ʩᴅʪʩʽʟʜʽʢʪʝʨʜʽ ʙʘסʘʣʘʫ 

 

ɿʝʨʪʪʝʫ ʽʩïᴅʨʝʢʝʪʽʥʽש ʪᴅʞʽʨʠʙʝʩʽʥ ʪʘʥʳʩ ʞʘסʜʘʡʜʘ ʧʨʦʙʣʝʤʘʥʳ ʢᴇʨʫ, ʪʘʥʳʩ 

ʦʙʲʝʢʪʽʥʽש ʞʘשʘ ʤʘץʩʘʪʳʥ ץʘʨʘʩʪʳʨʫ, ʙײʨʳʥ װʡʨʝʥʛʝʥ ʙʽʣʽʤ ʤʝʥ ʜʘסʜʳʣʘʨʜʳ ʞʘשʘ 

ʞʘסʜʘʡʣʘʨסʘ ʢᴇʰʽʨʫ, ʤᴅʩʝʣʝʥʽ ʪʘʙʫ ʞᴅʥʝ ʰʝʰʫ, ʙײʨʳʥ װʡʨʝʥʛʝʥ ʽʩ-ᴅʨʝʢʝʪ ᴅʜʽʩʪʝʨʽʥ 

ʙʽʨʽʢʪʽʨʽʧ, ʤᴅʩʝʣʝʥʽ ʝש ʦשʪʘʡʣʳ ᴅʜʽʩʧʝʥ ʰʝʰʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʞʘשʘ ᴅʜʽʩʢʝ ʜʝʡʽʥ 

ʘʟʘʡʪʫסʘ ʙʦʣʘʜʳ. 

ɿʝʨʪʪʝʫ ץʳʟʤʝʪʽʥʽש ʪᴅʞʽʨʠʙʝʩʽʥ ʠʛʝʨʫ ʪʝʨʝשʜʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʦץʫʰʳʥʳש 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʜʽץ ʳʣʳ ʠʛʝʨʫʽץʛʝʡʜʝ ᴇʟʛʝʨʪʫ ʘʨשʘ ʜʝשʘʥ ʦʨʪʘʥʳ ʩʘʧʘʣʳ ʞʘסʦʨʰʘץ

ʄײʥʳש ʙᴅʨʽʥ ʘʫʳʣ ץʦסʘʤʳʥʜʘסʳ ʞʝʢʝ ʪײʣסʘʥʳש ʙʝʡʽʤʜʝʣʫʽʥʽש ʤʘשʳʟʜʳ ʢʦʤʧʦʥʝʥʪʪʝʨʽ 

ʜʝʧ ʩʘʥʘʫסʘ ʙʦʣʘʜʳ. 

ʄʝʢʪʝʧʪʽש  ʘʡʨʳץʰʘ ʝʨʝʢʰʝʣʽʛʽ ʦʥʳש ʞʘץʳʥ ʞʝʨʜʝʛʽ ʤײʨʘʞʘʡ, ʢʽʪʘʧʭʘʥʘʣʘʨʤʝʥ 

ʪʳסʳʟ ʙʘʡʣʘʥʳʩʳ ʙʦʣʫʳ, ʙײʣ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʫʜʝ ʞᴅʥʝ  ײʡʳʤʜʘʩʪʳʨʫ װʰʽʥ 

ʙʽʨץʘʪʘʨ ץʦʣʘʡʣʳ ʞʘסʜʘʡʣʘʨ ʞʘʩʘʡʜʳ. 

ʄʝʢʪʝʧʪʝ  ʛʝʦʛʨʘʬʠʷʥʳ ʦץʳʪʫ ʢʝʟʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ʟʝʨʪʪʝʫ ʽʩ ᴅʨʝʢʝʪʪʝʨʽʥ 

 ʘʣʽʤ ʤʝʥסײʥʝʛʽʟʽʥʜʝ ʤ שʪʘʩ  ʙʦʣʫ ʢʝʨʝʢ, ʦʥʳײʣ ʤʦʜʝʣʽ ʙʽʨʪײʙ שʡʳʤʜʘʩʪʳʨʫʜʳײ

ʦץʫʰʳʣʘʨʜʳש ʙʽʨ-ʙʽʨʽʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥʽש ʝʨʝʢʰʝ ʪװʨʽ ʞʘʪʘʜʳ, ʥᴅʪʠʞʝʩʽʥʜʝ 

ʦץʫʰʳʣʘʨʜʳש ʞʝʢʝ ץʘʩʠʝʪʪʝʨʽ ʤʝʥ ʦʣʘʨʜʳײץ שʥʜʳʣʳץ ʙʘסʜʘʨʣʘʨʳ ץʘʣʳʧʪʘʩʘʜʳ. 

ʅʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪ ï ʦץʫ, ײץʥʜʳʣʳץ, ʪײʣסʘסʘ ʙʘסʳʪʪʘʣסʘʥ ʞʘסʜʘʡ. ʆץʫʰʳʣʘʨʜʳ ʦʩʳʥʜʘʡ 

ʞʘסʜʘʡסʘ ץʦʶ ʘʨץʳʣʳ ʤסײʘʣʽʤ ʦʣʘʨʜʳש ʤʽʥʝʟ-ײץʣץʳʥ ʤʦʜʝʣʴʜʝʡʜʽ. ʆץʫ ʧʨʦʮʝʩʽʥʽש 

 ʨᴇʣʽ ʤʝʥ ʩʠʧʘʪʳʥ שʠʤʳʣʳʥʳץ-ʘʟʽʨʛʽ ᴇʟʘʨʘ ʽʩץ שʙʽʣʽʤ ʘʣʫʰʳʣʘʨʳʥʳ שʨʳʣʳʩʳ ʦʥʳײץ

ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʪʝʜʽ. ɾʘʣʧʳ, ʤײʥʜʘʡ ʪᴅʩʽʣʜʽ ʞװʟʝʛʝ ʘʩʳʨʫ ʦץʫʰʳʣʘʨʜʳש ʦץʫסʘ ʜʝʛʝʥ 

ʪײʨʘץʪʳ ץʳʟʳסʫʰʳʣʳסʳ ʤʝʥ ʪʘʥʳʤʜʳץ ʤʦʪʠʚʪʝʨʽʥʽש ʧʘʡʜʘ ʙʦʣʫʳʥʘ ᴅʢʝʣʝʜʽ[7]. 

ɻʝʦʛʨʘʬʠʷ ʩʘʙʘץʪʘʨʳʥʜʘ (ʞʝʪʽʥʰʽ ʩʳʥʳʧʪʘʥ ʙʘʩʪʘʧ) ʟʝʨʪʪʝʫʰʽʣʽʢ ʦץʳʪʫ 

ʥʝʛʽʟʜʝʨʽʥ ץʦʣʜʘʥʫ ʦץʫʰʳʣʘʨʜʳש ʢʝʣʝʩʽ ʜʘסʜʳʣʘʨʜʳ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ: 

ʪʘʙʠסʘʪʪʳש ʪʘʥʳʩ ʞᴅʥʝ ʙʝʡʪʘʥʳʩ ײץʙʳʣʳʩʪʘʨʳʥ ʙʘʡץʘʫ (ᴇʣʰʝʫ, ʞʘʟʫ), ʛʝʦʛʨʘʬʠʷʣʳץ 

ʘץʧʘʨʘʪʪʳ "ʦץʫ", ᴇʟ ʙʘץʳʣʘʫʣʘʨʳʥ ʙʘʩץʘ ʘץʧʘʨʘʪ ʢᴇʟʜʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨʫ, ᴇʣʰʝʫ 

 ʧʘʨʘʪʪʳ ʪʘʙʫ, ʩʠʧʘʪʪʘʫ ʞᴅʥʝ ʢʘʨʪʘץʘʞʝʪʪʽ ʘץ ʨʣʽ ʢᴇʟʜʝʨʜʝʥװʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫ, ᴅʨʪײץ

ʞʘʩʘʫ, ʪװʩʽʥʜʽʨʫ, ʞװʡʝʣʝʫ, ʞʽʢʪʝʫ, ᴅʨʪװʨʣʽ ʬʘʢʪʦʨʣʘʨ ʤʝʥ ײץʙʳʣʳʩʪʘʨ ʘʨʘʩʳʥʜʘ 

ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʫ, ʤᴅʩʝʣʝʣʝʨʜʽ ʪʠʽʤʜʽ ʰʝʰʫʛʝ ײʩʳʥʳʩʪʘʨ ץʘʣʳʧʪʘʩʪʳʨʫ, ʙʦʣʞʘʫ, 

ʛʠʧʦʪʝʟʘ ײץʨʘ ʙʽʣʫ ʞᴅʥʝ ʪ.ʙ. ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ ʜʘסʜʳʣʘʨ ʜʘʤʠʜʳ. ɾװʡʝʣʽ ʞײʤʳʩ 

ʦץʫʰʳʣʘʨʜʘ ʪʘʣʜʘʫ ʞᴅʥʝ ʩʠʥʪʝʟʜʝʫ, ʘʙʩʪʨʘʢʮʠʷʣʘʫ ʞᴅʥʝ ʥʘץʪʳʣʘʫ, ʩʘʣʳʩʪʳʨʫ ʞᴅʥʝ 

ʞʘʣʧʳʣʘʫ, ʛʝʦʛʨʘʬʠʷʣʳץ ʙʦʣʞʘʫ, ʤʦʜʝʣʴʜʝʫ, ʜᴅʣʝʣʜʝʫ, ʜᴅʣʝʣʜʝʫ ʥʳʩʘʥʜʘʨʳʥ ʤʝשʛʝʨʫ 

ʩʠʷץʪʳ ʘץʳʣ-ʦʡ ᴅʨʝʢʝʪʽʥʽש ᴅʜʽʩʪʝʨʽʥ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ[6]. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥ ʦʨʳʥʜʘʫʜʳש ʞʘʣʧʳ ץʘʙʳʣʜʘʥסʘʥ ʨʝʪʪʽʣʽʛʽ: 

V ʄᴅʩʝʣʝʥʽ ᴇʟʝʢʪʝʥʜʽʨʫ, ʟʝʨʪʪʝʫ ʪʘץʳʨʳʙʳʥ ʪʘשʜʘʫ. 
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V ɿʝʨʪʪʝʫ ʩʘʣʘʩʳʥ ʘʥʳץʪʘʫ (ʤʘץʩʘʪʳ, ʤʽʥʜʝʪʪʝʨʽ, ʧᴅʥʽ ʞᴅʥʝ ʟʝʨʪʪʝʫ 

ʦʙʲʝʢʪʽʩʽ). 

V ɻʠʧʦʪʝʟʘʥʳ ʜʘʤʳʪʫ. 

V ʐʝʰʽʤ ʪᴅʩʽʣʜʝʨʽʥ ʘʥʳץʪʘʫ ʞᴅʥʝ ʞʽʢʪʝʫ (ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽʥ ʪʘשʜʘʫ). 

V ɿʝʨʪʪʝʫ ʞװʨʛʽʟʫʜʽש ʨʝʪʪʽʣʽʛʽʥ ʘʥʳץʪʘʫ. 

V ɸץʧʘʨʘʪʪʳ ʞʠʥʘʫ ʞᴅʥʝ ᴇשʜʝʫ. 

V ɸʣʳʥסʘʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʪʘʣʜʘʫ ʞᴅʥʝ ʞʘʣʧʳʣʘʫ. 

V ɾײʤʳʩʪʳ ʜʘʡʳʥʜʘʫ ʞᴅʥʝ ʨᴅʩʽʤʜʝʫ. 

V ɾײʤʳʩʪʳ ʢᴇʧʰʽʣʽʢ ʘʣʜʳʥʜʘ ץʦʨסʘʫ[8]. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʳש ʪʘץʳʨʳʙʳʥ ʪʘʙʫïʛʝʦʛʨʘʬʠʷ ʧᴅʥʽʥʽש ʤסײʘʣʽʤʽ װʰʽʥ ᴇʪʝ ץʠʳʥ 

ʝʤʝʩ. ɹʽʨʽʥʰʽʜʝʥ, ʟʝʨʪʪʝʫ ʦʙʲʝʢʪʽʩʽʥʽש ʘʫʤʘסʳʥʜʘ ʪʽʢʝʣʝʡ ʞװʨʛʽʟʽʣʛʝʥ ʙʘץʳʣʘʫʣʘʨ ʤʝʥ 

ʵʢʩʧʝʨʠʤʝʥʪʪʝʨ ץʘʞʝʪ. ʄײʥʜʘʡ ᴅʨʝʢʝʪ ʪװʨʽ ʟʝʨʪʪʝʫʰʽʣʽʢ ʤʽʥʝʟ-ײץʣʳץʪʳ ʜʘʤʳʪʫ װʰʽʥ 

ʞᴅʥʝ ᴅʣʝʤ ʪʫʨʘʣʳ ʞʘשʘ ʘץʧʘʨʘʪ ʘʣʫ ʪײʨסʳʩʳʥʘʥ ᴇʪʝ ײץʥʜʳ. ᴄʨ ʪװʨʣʽ ʪʝʦʨʠʷʣʳץ 

ʜʝʨʝʢʢᴇʟʜʝʨʜʝʛʽ ʬʘʢʪʽʣʝʨʜʽ, ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʟʝʨʪʪʝʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʪʝʦʨʠʷʣʳץ 

ʟʝʨʪʪʝʫʣʝʨʜʽ ʙʽʟ ʨʝʬʝʨʘʪʪʳץ ʞʦʩʧʘʨʜʳש ʞײʤʳʩʪʘʨʳʥʘ ʞʘʪץʳʟʘʤʳʟ ʞᴅʥʝ ʢᴇʙʽʥʝʩʝ 

ʢʦʥʢʫʨʩץʘ ʞʽʙʝʨʤʝʡʤʽʟ, ᴇʡʪʢʝʥʽ ʦʣʘʨ ᴅʨʜʘʡʳʤ ʞʘשʘʰʳʣʜʳץ ʧʝʥ ʪᴅʫʝʣʩʽʟ 

 ʳʣʳʤʠס ץʳʣʳʤʠ ᴅʣʝʤʜʝʛʽ ʪʝʦʨʠʷʣʳס ,ʘʤʪʳʤʘʡʜʳ. ɸʣʘʡʜʘץ ʦʨʳʪʳʥʜʳʣʘʨʜʳץ

ʟʝʨʪʪʝʫʣʝʨ ʝש ʢװʨʜʝʣʽ ʜʝʧ ʪʘʥʳʣʘʜʳ ʞᴅʥʝ ʞʦסʘʨʳ ʜʘʨʳʥʜʳ ʦץʫʰʳʣʘʨסʘ ץʦʣ ʞʝʪʽʤʜʽ[9]. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥ ײʡʳʤʜʘʩʪʳʨʫ ʢʝʟʽʥʜʝ ʤסײʘʣʽʤ ʪʘʨʘʧʳʥʘʥ ʞװʡʝʣʽ ʙʘʩʰʳʣʳץ 

ʞʘʩʘʫ ʞᴅʥʝ ʛʝʦʛʨʘʬʠʷ ʩʘʙʘץʪʘʨʳ ʤʝʥ ʩʳʥʳʧʪʘʥ ʪʳʩ ʩʘʙʘץʪʘʨ ʧʨʦʮʝʩʽʥʜʝ ʙʽʣʽʤ 

ʘʣʫʰʳʣʘʨʤʝʥ ʙʽʨʣʝʩʢʝʥ ᴅʨʝʢʝʪʪʝʨʽ ʥʘץʪʳ ʞʦʩʧʘʨʣʘʫʜʳ ץʘʞʝʪ ʝʪʝʜʽ. ʂᴇʧ ʜʝשʛʝʡʣʽ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʪʘשʜʘʫ ʙʘʣʘʣʘʨʜʳ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ᴅʜʽʩʪʝʨʽʥʝ װʡʨʝʪʫʛʝ, ʞײʤʳʩ 

ʥᴅʪʠʞʝʣʝʨʽʥ ʨᴅʩʽʤʜʝʫʛʝ ʞᴅʥʝ ײʩʳʥʫסʘ, ᴇʟʽʥ-ᴇʟʽ ʙʘץʳʣʘʫ ʞᴅʥʝ ᴇʟʘʨʘ ʙʘץʳʣʘʫ 

ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʫʽ ʢʝʨʝʢ. ɹʽʣʽʤ ʘʣʫʰʳʣʘʨ ץʳʟʤʝʪʽʥʽש ʪײʨʘץʪʳ 

ʤʦʥʠʪʦʨʠʥʛʽ, ץʦʨʳʪʳʥʜʳ ʜʠʘʛʥʦʩʪʠʢʘ ʞᴅʥʝ ʪװʧʢʽʣʽʢʪʽ ʥᴅʪʠʞʝʣʝʨʜʽש ᴇʟʽʥ-ᴇʟʽ ʪʘʣʜʘʫʳ 

 ʤʢʽʥʜʽʛʽװʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʠʛʝʨʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫ ʤ ץʧʘʨʘʪʪʳץʘʞʝʪ. ᴄʨʠʥʝ, ʟʘʤʘʥʘʫʠ ʘץ

ʘʨʪʘʜʳ[10]. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ᴅʨʪװʨʣʽ ʥʳʩʘʥʜʘʨʜʘ ײʩʳʥʳʣʫʳ ʤװʤʢʽʥ: ʙʘʷʥʜʘʤʘʣʘʨ, 

ʵʩʩʝʣʝʨ,  ʛʘʟʝʪ, ץʦʡʳʣʳʤʜʘʨ, ʦʡʳʥʜʘʨ, ʤʝʨʝʢʝ ʩʮʝʥʘʨʠʡʣʝʨʽ, ʤʝʢʪʝʧ ʢʘʙʠʥʝʪʽʥ 

ʙʝʟʝʥʜʽʨʫ ʤʘʢʝʪʪʝʨʽ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʧʨʝʟʝʥʪʘʮʠʷʣʘʨ, ʙʝʡʥʝʢʣʠʧʪʝʨ ʞᴅʥʝ ʪ. ʙ. 

ʆץʳʪʫʜʳש ʟʝʨʪʪʝʫ ʤʦʜʝʣʽʥʽש ʙʘʩʪʳ ʝʨʝʢʰʝʣʽʛʽïʦץʫ ʞᴅʥʝ סʳʣʳʤʠ ʪʘʥʳʤʥʳש 

ʢʝʟʝשʜʝʨʽ ʤʝʥ ʣʦʛʠʢʘʩʳʥʳץײ שʩʘʩʪʳסʳ. ɹʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽʥʽש 

ʨʝʬʣʝʢʩʠʷʩʳ װʰ ʙʘסʳʪ ʙʦʡʳʥʰʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ: ʦʡʣʘʫ ʧʨʦʮʝʩʽ, ʧʘʡʜʘ ʙʦʣʘʪʳʥ 

ʵʤʦʮʠʷʣʘʨ ʞᴅʥʝ ʦץʳʪʫʜʳש ʦʩʳ ʤʦʜʝʣʽʥʽש ʪײʣסʘʥʳש ʜʘʤʫʳʥʘ ᴅʩʝʨʽ ʪװʩʽʥʽʣʝʜʽ ʞᴅʥʝ 

ʪʘʣʜʘʥʘʜʳ. ʄᴅʩʝʣʝʣʝʨʜʽ ʢᴇʨʫ, ʩײʨʘץʪʘʨ ץʦʶ, ʛʠʧʦʪʝʟʘ ʞʘʩʘʫ, סײʳʤʜʘʨʜʳ ʘʥʳץʪʘʫ, 

ʞʽʢʪʝʫ, ʙʘʡץʘʫ, ʵʢʩʧʝʨʠʤʝʥʪʪʝʨ ʞװʨʛʽʟʫ, ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʘʣʳʥסʘʥ ʤʘʪʝʨʠʘʣʜʳ 

 ʘʫסʦʨץ ʦʨʳʪʳʥʜʳ ʞʘʩʘʫ, ᴇʟ ʠʜʝʷʣʘʨʳʥ ʜᴅʣʝʣʜʝʫ ʞᴅʥʝץ ʦʨʳʪʳʥʜʳ ʤʝʥץ ,ʨʳʣʳʤʜʘʫײץ

 .ʘ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʫ ʢʝʨʝʢ[11]סʘʣʳʧʪʘʩʪʳʨʫץ ʘʙʽʣʝʪʪʝʨʽʥץ

ɹʦʣʘʰʘס ץʘʣʳʤʜʘʨ ʤʝʢʪʝʧʪʝ ʧʘʡʜʘ ʙʦʣʫʳ ʢʝʨʝʢ, ʦʣʘʨʜʳ ʤסײʘʣʽʤ ʜʘʡʳʥʜʘʡ ʘʣʫʳ 

ʤʘשʳʟʜʳ.ʆץʫʰʳʣʘʨʜʳש ʟʝʨʪʪʝʫ ᴅʣʝʫʝʪʽʥ ʜʘʤʳʪʫ װʰʽʥ ʦʩʳʥʜʘʡ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʞײʤʳʩʪʳש ʥᴅʪʠʞʝʩʽʥ ʥʘץʪʳ ʢᴇʨʩʝʪʽʧ, ʦʩʳ ʥᴅʪʠʞʝʛʝ ʞʝʪʫ װʰʽʥ ײץʨʘʣʜʘʨʜʳ ʞʦʙʘʣʘʡ 

ʙʽʣʫ ץʘʞʝʪ. ʄײʥʜʘʡ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʽʥʜʝʪʪʝʨʜʽ ʰʝʰʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʢʝʟ ï ʢʝʣʛʝʥ 

ʤסײʘʣʽʤʥʽש ʥʝʛʽʟʛʽ ᴅʜʽʩʪʝʤʝʣʽʢ "ײץʨʘʣʳ" ï ʙײʣ ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳ. 

ʆץʫʰʳʣʘʨʜʳש ʟʝʨʪʪʝʫ ʜʘסʜʳʣʘʨʳ ʤʝʥ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ ʙʝʣʛʽʣʽ ʙʽʨ 

ʤʘץʩʘʪʪʘʨסʘ ʞʝʪʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ: ʦץʫʰʳʣʘʨʜʳש ʦץʫסʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʫ 

ʞᴅʥʝ ʩʦʣ ʘʨץʳʣʳ ʦץʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ. ʆץʫʰʳʣʘʨסʘ ʘʨʥʘʣסʘʥ ʤײʥʜʘʡ ʩʘʙʘץʪʘʨ 

ʙʘʩץʘ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʢװʡʛʝ ʘʫʳʩʫ, ʙײʣ ץʘʨʳʤ ï ץʘʪʳʥʘʩʪʳש ʙʘʩץʘ ʩʪʠʣʽ, ʞʘסʳʤʜʳ 

ʵʤʦʮʠʷʣʘʨ,  ʟʝʨʪʪʝʫʰʽ ʨʝʪʽʥʜʝ ʩʝʟʽʥʫ. ʄײʥʳש ʙᴅʨʽ ʦʣʘʨסʘ ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ 

ʜʘʤʳʪʫסʘ, ʙʽʣʽʤʥʽש ʨᴇʣʽʥ ʙʘסʘʣʘʫסʘ ʞᴅʥʝ ʦʣʘʨʜʳש ʧʨʘʢʪʠʢʘʜʘ ץʦʣʜʘʥʳʣʫʳʥ ʢᴇʨʫʛʝ, 
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ᴅʨʪװʨʣʽ סʳʣʳʤʜʘʨʜʳש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳʥ ʩʝʟʽʥʫʛʝ,  ᴇʟ ʞײʤʳʩʳʥʘ ʤװʣʜʝʤ ʙʘʩץʘ 

ʢᴇʟץʘʨʘʩץʘ ʪᴅʨʙʠʝʣʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

ʄʝʢʪʝʧʪʝ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʘ ʞʘסʜʘʡ ʞʘʩʘʫ ʦץʫʰʳʣʘʨʜʳש 

ʰʳסʘʨʤʘʰʳʣʳץ ʽʟʜʝʥʽʩʢʝ ʙʝʣʩʝʥʜʽ ץʘʪʳʩʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ, ᴇʟ ʙʝʪʽʥʰʝ ʘʣסʘʥ ʙʽʣʽʤ 

ʢᴇʣʝʤʽʥ ʘʨʪʪʳʨʘʜʳ; ᴇʟʽʥ װʡʨʝʥʰʽʢʪʽ ʩʘʙʘץ ʞװʡʝʩʽʥʜʝ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ʢᴇʨʩʝʪʧʝʡʪʽʥ 

ʦץʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘ ץʳʟʳסʫʰʳʣʳץ ʘʨʪʘʜʳ. ɿʝʨʪʪʝʫ ʞײʤʳʩʳ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥ 

ʜʘʨʘʣʘʫ ײץʨʘʣʳʥʘ ʘʡʥʘʣʫʜʘ. 

ʄʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʳש ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽʥʽש ʥᴅʪʠʞʝʣʝʨʽʥ ʪʘʥʳʩʪʳʨʫʜʳש ʥʝʛʽʟʛʽ 

ʥʳʩʘʥʳ ʤʝʢʪʝʧʪʝ ʜʝ, ʘʫʜʘʥʜʳץ  ʞᴅʥʝ ʦʙʣʳʩʪʳץ  ʜʝשʛʝʡʜʝ ʜʝ ᴇʪʢʽʟʽʣʝʪʽʥ סʳʣʳʤʠ-

ʧʨʘʢʪʠʢʘʣʳץ ʢʦʥʬʝʨʝʥʮʠʷ ʙʦʣʘʜʳ. פʳʟʤʝʪʪʽש ʙײʣ ʪװʨʽʥʝ ץʳʟʳסʫʰʳʣʳץ ʤʝʢʪʝʧʽʰʽʣʽʢ 

ʽʩ-ʰʘʨʘʣʘʨʜʳ ᴇʪʢʽʟʫ ʘʨץʳʣʳ ʜʘ ʩʘץʪʘʣʘʜʳ. 

ɿʝʨʪʪʝʫ ʞʦʙʘʣʘʨʳʥʳש ʥᴅʪʠʞʝʣʽʣʽʛʽʥ ʙʘסʘʣʘʫ װʰʽʥ ʢʨʠʪʝʨʠʡʣʝʨ ᴅʟʽʨʣʝʥʝʜʽ. 

ʆʣʘʨסʘ ʤʳʥʘʣʘʨ ʢʽʨʜʽ: ʤᴅʩʝʣʝʥʽש ʞʘשʘʰʳʣʜʳץ ʜᴅʨʝʞʝʩʽ, ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ʤʝʥ 

ʤʽʥʜʝʪʪʝʨʽʥ ץʦʶʜʳש ʤʘסʳʥʘʩʳ, ʜʝʨʝʢʢᴇʟʜʝʨ ʙʘʟʘʩʳʥʳש ʩʠʧʘʪʳ ʞᴅʥʝ ʜʝʨʝʢʢᴇʟʜʝʨʤʝʥ 

ʞײʤʳʩ ʪʝʨʝשʜʽʛʽ, ʘץʧʘʨʘʪʪʳ ʝʨʢʽʥ ʤʝשʛʝʨʫ, ʘʫʜʠʪʦʨʠʷʥʳ ʧʨʦʙʣʝʤʘסʘ ץʳʟʳץʪʳʨʫ 

 ʘʥʜʘʡ ʙʽʣʽʤץ ʤʳʩ ʙʘʨʳʩʳʥʜʘײʞ שʫʰʳʥʳץʣ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʦײʘʙʽʣʝʪʽ ʞᴅʥʝ ʪ. ʙ. ʙץ

ʘʣסʘʥʳʥ ʢᴇʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ; ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽʥ ʞװʨʛʽʟʫʜʽש ʝʨʝʢʰʝʣʽʛʽʥ ʘʥʳץʪʘʫ; 

ʘʣסʘʥ ʜʘסʜʳʣʘʨʳʥ ʙʘסʘʣʘʫ "ᴇʥʽʤ" ʦʥʳש ʪײʩʘʫʢʝʩʝʨʽʥ ᴇʪʢʽʟʫʛʝ ʘʣʳʧ ʢʝʣʝʜʽ. 

ɿʝʨʪʪʝʫ ʽʩ-ᴅʨʝʢʝʪʽʥʽש ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʙʦʡʳʥʰʘ ʞײʤʳʩ ʞװʡʝʩʽ 

ʪʘʙʳʩʪʳ ᴇʥʝʨ ʢᴇʨʩʝʪʫʛʝ ʳץʧʘʣ ʝʪʝʜʽ. ɽʛʝʨ ʦץʫʰʳʥʳש ʧᴅʥʜʽ ʦץʫסʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳ 

ʢᴇʨʽʥʩʝ, ʦʥʜʘ ʥʘץʪʳ ʤᴅʩʝʣʝ ʪײʞʳʨʳʤʜʘʣʘʜʳ, ʦʥʳ ʰʝʰʫ װʰʽʥ ᴅʨʽ ץʘʨʘʡ ʞײʤʳʩ ʽʩʪʝʫ 

ʢʝʨʝʢ. 

ʇᴅʥʜʽʢ ʦʣʠʤʧʠʘʜʘʣʘʨסʘ, ʢʦʥʢʫʨʩʪʘʨ ʤʝʥ ʢʦʥʬʝʨʝʥʮʠʷʣʘʨסʘ ץʘʪʳʩʘ ʘʣʘʪʳʥ 

ʦץʫʰʳʣʘʨ ʪʦʙʳʥ ʘʥʳץʪʘʡ ʦʪʳʨʳʧ, ʤסײʘʣʽʤʥʽש ʘʣʜʳʥʘ ץʦʡʳʣʘʪʳʥ ʤʘץʩʘʪʳ ᴇʟ 

ʦץʫʰʳʣʘʨʳʥʳש ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽ ʤʝʥ ʪʘʥʳʤʜʳץ ʩײʨʘʥʳʩʪʘʨʳʥ ʜʘʤʳʪʫ װʰʽʥ 

ʞʘסʜʘʡ ʞʘʩʘʡ ʘʣʘʤʳʟ.  
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ʄʘʛʠʩʪʨʘʥʪʪʘʨʜʳ ʵʢʦʣʦʛʠʷʣʳץ ʜʘʷʨʣʘʫʜʳש ᴇʟʝʢʪʽʣʽʛʽ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ɹױױ-ʥʳש ɾʘʩ ʩʫʙʲʝʢʪʽʩʽ ʨʝʪʽʥʜʝ ʜʘʤʫʳʥʳץ שʘʟʽʨʛʽ ʞʘסʜʘʡʳʥʜʘ 

ʤʝʤʣʝʢʝʪʪʽʣʽʢʪʽש ᴇʟʽʥʜʽʢ ʤʦʜʝʣʽʥ ײץʨʫʜʳש, ʞʘשʘ ʤʳשʞʳʣʜʳץʪʳש ʙʘʩʳʥʜʘסʳ ץʘʟʽʨʛʽ 

ʟʘʤʘʥסʳ ᴇʨʢʝʥʠʝʪʪʽש ʢװʨʜʝʣʽ ᴅʣʝʤʽʥʜʝʛʽ ץʘʡʪʘ ᴇʨʣʝʫ ʤʝʥ ʦʨʥʳץʪʳ ʜʘʤʫʜʳש 

ʩʪʨʘʪʝʛʠʷʣʳץ ʙʘʩʳʤʜʳץʪʘʨʳʥ ʞʘשʘʰʘ ʪװʩʽʥʫʛʝ ʪʳʨʳʩʫʜʳש, ʝʣʽʤʽʟʜʽש ʞʘʩ ײʨʧʘסʳʥʳש 

ʵʢʦʣʦʛʠʷʣʳץ ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫʜʽש, ʦʥʳש 

ʙʦʣʘʰʘץ ץʦʞʘʡʳʥʳ [1]. 

ɾʘᴃʘʥʜʳץ ʩʠʧʘʪʪʘסʳ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʪʘʣʜʘʫ ʙײʨʳʥסʳ ʙʘסʳʪʪʘ ᴇʥʜʽʨʽʩ ʧʝʥ 

ʪײʪʳʥʫʜʳש ʰʝʢʩʽʟ ᴇʩʫʽ, ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʪʝשʩʽʟʜʽʢʪʽ ʪʝʨʝשʜʝʪʫʽ, ʪʘʙʠסʠ 

ʨʝʩʫʨʩʪʘʨʜʳ ʞᴅʥʝ ʞʘʣʧʳ ʙʠʦʩʬʝʨʘʥʳ ʧʘʡʜʘʣʘʥʫʜʳ ʜʘʤʳʪʫʳ,  ʘʜʘʤʟʘʪʪʳש ᴇʟ ᴇʤʽʨʽʥʽש 

ʥʝʛʽʟʽʥ ʙײʟʫסʘ ʞᴅʥʝ ᴇʟʽʥ-ᴇʟʽ ʞʦʶסʘ ᴅʢʝʣʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ɹʽʨʽʢʢʝʥ ױʣʪʪʘʨ ױʡʳʤʳʥʳץ שʦʨʰʘסʘʥ ʦʨʪʘ ʞᴇʥʽʥʜʝʛʽ ʙʽʨʽʥʰʽ ʢʦʥʬʝʨʝʥʮʠʷʩʳ 

(ʉʪʦʢʛʦʣʴʤ, 1972) ʤʝʤʣʝʢʝʪ ʞᴅʥʝ װʢʽʤʝʪ ʙʘʩʰʳʣʘʨʳʥʳש, ᴅʣʝʤʜʽʢ ʞײʨʪʰʳʣʳץʪʳש 

ʥʘʟʘʨʳʥ ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʩʘʣʜʘʨʣʘʨʜʳ ʝʩʝʧʢʝ ʘʣʤʘʡ, ʦʜʘʥ 

ᴅʨʽ ʵʢʦʥʦʤʠʢʘʣʳץ ᴇʩʫʜʽש ʤװʤʢʽʥʜʽʛʽʥʽש ʞʦץʪʳסʳʥʘ ʥʘʟʘʨ ʘʫʜʘʨʜʳ. פʦʨʰʘסʘʥ ʦʨʪʘ ʞᴅʥʝ 

ʜʘʤʫ ʞᴇʥʽʥʜʝʛʽ ʭʘʣʳץʘʨʘʣʳץ ʢʦʤʠʩʩʠʷ "ɹʽʟʜʽש ʦʨʪʘץ ʙʦʣʘʰʘסʳʤʳʟ" (1987 ʞ.) 

ʙʘʷʥʜʘʤʘʩʳʥʜʘ ʦʩʳ ʧʨʦʙʣʝʤʘʥʳש ʩʪʨʘʪʝʛʠʷʣʳץ ʰʝʰʽʤʽ ʨʝʪʽʥʜʝ ʪײʨʘץʪʳ ʜʘʤʫ 

ʪײʞʳʨʳʤʜʘʤʘʩʳ ײʩʳʥʳʣʜʳ, ʦʥʳש ʥʝʛʽʟʽʥʜʝ ʙʠʦʩʬʝʨʘʥʳש ʪʘʙʠסʠ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ 

ᴅʣʝʫʤʝʪʪʽʢ ð ʵʢʦʥʦʤʠʢʘʣʳץ ʜʘʤʫʜʳש ʪʝʧʝ-ʪʝשʜʽʛʽʥ ʩʘץʪʘʫ, ʘʜʘʤʜʘʨʜʳץ שʘʟʽʨʛʽ ᴇʤʽʨ 

ʩװʨʽʧ ʞʘʪץʘʥ ײʨʧʘץʪʘʨʳʥʳץ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ץʘʥʘסʘʪʪʘʥʜʳʨʫ װʰʽʥ ɾʝʨ ʪײʨסʳʥʜʘʨʳʥʳש 

ʙʦʣʘʰʘײ ץʨʧʘץʪʘʨʳ ᴇʤʽʨ ʩװʨʫ ʞʘסʜʘʡʣʘʨʳʥʘ ʟʠʷʥ ʢʝʣʪʽʨʤʝʡʜʽ. ɾʝʨʜʝʛʽ ʪʽʨʰʽʣʽʢʪʽש 

ʩʘץʪʘʣʫʳ ʤʝʥ ʪײʨʘץʪʳ ʢᴇʙʝʶʽ ʘʜʘʤʟʘʪʪʳש ʝʨʝʢʰʝ ʙʠʦʩʬʝʨʘʣʳץ ʬʫʥʢʮʠʷʩʳ ʨʝʪʽʥʜʝ 

ʪװʩʽʥʽʣʝʜʽ. 

ɹױױ-ʥʳפ שʦʨʰʘסʘʥ ʦʨʪʘ ʞᴅʥʝ ʜʘʤʫ ʞᴇʥʽʥʜʝʛʽ ʝʢʽʥʰʽ ʢʦʥʬʝʨʝʥʮʠʷʩʳ ( ʈʠʦ-ʜʝ-

ɾʘʥʝʡʨʦ, 1992) "ʍʍɯ סʘʩʳʨסʘ ʘʨʥʘʣסʘʥ ʢװʥ ʪᴅʨʪʽʙʽ" ץʦʨʳʪʳʥʜʳ ײץʞʘʪʳʥʜʘ ʪײʨʘץʪʳ 

ʜʘʤʫ ʞᴇʥʽʥʜʝʛʽ ʜװʥʠʝʞװʟʽʣʽʢ ʩʘʤʤʠʪʪʝ ʨʘʩʪʘʣסʘʥ ʪײʨʘץʪʳ ʜʘʤʫ ʙʘסʜʘʨʣʘʤʘʩʳʥ 

ʞʘʨʠʷʣʘʜʳ (ʁʦʭʘʥʥʝʩʙʫʨʛ, 2002). ʆʥʳש ʤʘʪʝʨʠʘʣʜʘʨʳʥʜʘ ʪʘʙʠסʘʪ ʧʝʥ ץʦסʘʤʥʳש 

ʪײʨʘץʪʳ ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽש ʤʘשʳʟʜʳ ʪʝʪʽʛʽ ʙʽʣʽʤ ʙʝʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɹʽʨʽʢʢʝʥ ױʣʪʪʘʨ ױʡʳʤʳ 2005-2014 ʞʳʣʜʘʨʜʘסʳ ʦʥʞʳʣʜʳץʪʳ ʪײʨʘץʪʳ ʜʘʤʫ װʰʽʥ ʙʽʣʽʤ 

ʙʝʨʫʜʽש ʦʥʢװʥʜʽʛʽ ʜʝʧ ʞʘʨʠʷʣʘʜʳ, ʦʣ ʪײʨʘץʪʳ ʜʘʤʫ װʰʽʥ ʙʽʣʽʤ ʙʝʨʫʜʽש ʤʘשʳʟʜʳʣʳסʳʥ 

  .ʘʥסʧʘʣ ʝʪʫʛʝ ʘʨʥʘʣץʩʽʥʫʛʝ ʳװʪ ץʘʤʜʳסʦץ

ɹױױ ɽʫʨʦʧʘʣʳץ ʵʢʦʥʦʤʠʢʘʣʳץ ʢʦʤʠʩʩʠʷʩʳ "ɹױױ ɽʕʂ-ʪʽש ʪײʨʘץʪʳ ʜʘʤʫ 

ʤװʜʜʝʩʽ װʰʽʥ ʙʽʣʽʤ ʙʝʨʫ ʩʪʨʘʪʝʛʠʷʩʳʥ" ץʘʙʳʣʜʘʜʳ (ɺʠʣʴʥʶʩ, 2005). ʆʥʳש ʥʝʛʽʟʛʽ 

ʤʘץʩʘʪʳ-ʪʘʙʠסʘʪ ʧʝʥ ץʦסʘʤʥʳש ʪײʨʘץʪʳ ʜʘʤʫʳ װʰʽʥ ʙʽʣʽʤ ʙʝʨʫʜʽ ʨʝʩʤʠ ʞᴅʥʝ ʙʝʡʨʝʩʤʠ 

ʙʽʣʽʤ ʙʝʨʫʜʽײ שʣʪʪʳץ ʞװʡʝʣʝʨʽʥʝ ʝʥʛʽʟʫ ʞᴅʥʝ ʦʩʳ ʧʨʦʮʝʩʢʝ ʪײʨʘץʪʳ ʩʠʧʘʪ ʙʝʨʫ. ɽש 
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ʙʘʩʪʳʩʳ, ʘʪʘʣסʘʥ ʩʪʨʘʪʝʛʠʷ ʪʘʙʠסʘʪ ʧʝʥ ץʦסʘʤʥʳש ʪײʨʘץʪʳ ʜʘʤʫʳ װʰʽʥ ʙʽʣʽʤ ʙʝʨʫ 

ʙʘʟʘʩʳ ʨʝʪʽʥʜʝ ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫʜʽ ʪײʞʳʨʳʤʜʘʤʘʣʳץ, ʤʘʟʤײʥʜʳ ʞᴅʥʝ 

 .ʝʡʪʫʜʽ ʢᴇʟʜʝʡʜʽ[2]שʢʝ ץʡʳʤʜʘʩʪʳʨʫʰʳʣʳײ

ʕʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʤᴅʩʝʣʝʣʝʨʽ ʙʦʡʳʥʰʘ ʟʘʤʘʥʘʫʠ ʟʝʨʪʪʝʫʣʝʨ ץײץʳץ 

ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʩʘʷʩʠ ʵʢʦʣʦʛʠʷ ʩʘʣʘʩʳʥʜʘסʳ ץʦסʘʤ ʤʝʥ ʘʜʘʤʟʘʪʪʳש ᴇʤʽʨ ʩװʨʫ ʪʝʦʨʠʷʩʳ 

ʨʝʪʽʥʜʝ ʞʘʪץʳʟʳʣʫʳ ʤװʤʢʽʥ.  

ɹʽʟʜʽש ʧʣʘʥʝʪʘʤʳʟʜʳנ שʘʣʘʤʜʳץ ʵʢʦʞװʡʝʩʽ ʪʽʨʰʽʣʽʢ ʝʪʫʜʽש, ʞʘʣʧʳ ʪʘʙʠסʘʪʪʳ 

ʧʘʡʜʘʣʘʥʫʜʳש ʞᴅʥʝ ᴇʨʢʝʥʠʝʪʪʽש ʦʜʘʥ ᴅʨʽ ʪײʨʘץʪʳ ʜʘʤʫʳʥʳש ʵʢʦʣʦʛʠʷʣʳץ ʢʝשʽʩʪʽʛʽ 

ʨʝʪʽʥʜʝ ʝʣʜʽʢ, ʩʘʷʩʠ ʞᴅʥʝ ʙʘʩץʘ ʰʝʢʘʨʘʣʘʨסʘ ʠʝ ʝʤʝʩ, ᴇʡʪʢʝʥʽ ʥʦʦʩʬʝʨʘʣʳץ ʪʘʣʜʘʫ ᴅʜʽʩʽ 

ʞᴅʥʝ ʙʠʦʩʬʝʨʘʣʳץ ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʧʨʠʥʮʠʧʪʝʨʽ ʽʨʛʝʣʽ ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽ ʞʘʥ-

ʞʘץʪʳ ץʘʨʘʩʪʳʨʫ װʰʽʥ, ʙʽʨʘץ ʵʢʦʣʦʛʠʷʣʳץ ʪײʨʘץʪʳ ʜʘʤʫ [3, 4]. 

ʊʘʙʠסʘʪʪʳ ʧʘʡʜʘʣʘʥʫʜʳש ʦʩʳʥʜʘʡ ʽʨʽ ʝʣʽʥʽש ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽ 

ʧʨʦʙʣʝʤʘʣʘʨʳʥʳײ שʣʪʪʳץ, ʘʡʤʘץʪʳץ ʞᴅʥʝ ʞʘᴃʘʥʜʳץ ʘʩʧʝʢʪʽʣʝʨʽ פʘʟʘץʩʪʘʥ 

ʍʘʣʳץʘʨʘʣʳץ ץʘʪʳʥʘʩʪʘʨ ʤʝʥ ʠʥʪʝʛʨʘʮʠʷʣʳץ ᴅʨʽʧʪʝʩʪʽʢʪʽש ʢʝʟ ʢʝʣʛʝʥ ʞʘשʘ ʩʫʙʲʝʢʪʽʩʽ 

 ץʙʘʨʣʳ שʳ ʛʣʦʙʦʣʠʩʪʠʢʘʥʳסʘʟʽʨʛʽ ʟʘʤʘʥץ ʩʪʘʥ ʤʳʩʘʣʳʥʜʘץʘʟʘפ ,ʘʣʜʳʤʝʥ שʰʽʥ, ʝװ

ʤʘשʳʟʜʳ ʧʨʦʙʣʝʤʘʣʘʨʳʥ - ᴇʤʽʨ ʩװʨʫ ʩʪʨʘʪʝʛʠʷʩʳʥ, ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ ʧʝʥ ʝʣʜʽש 

 ʡʝʩʽʥʜʝʛʽװʵʢʦʞ ץʞʘᴃʘʥʜʳ שʞʝʨ ʙʠʦʩʬʝʨʘʩʳʥʳ ,שʪʘʨʳʥʳץʨʧʘײ ץʘʟʽʨʛʽ ʞᴅʥʝ ʙʦʣʘʰʘץ

ᴇשʽʨʣʝʨ ʭʘʣץʳʥʳש ʦʨʥʳץʪʳ ʜʘʤʫʳʥʳש ʙʘʩʳʤʜʳץʪʘʨʳʥ ץʘʨʘʩʪʳʨʫסʘ ʙʦʣʘʪʳʥʜʳסʳʤʝʥ 

 ,ʩʘʷʩʠ שʳʥʳסʦʩʘʣʜʳ ץʵʢʦʣʦʛʠʷʣʳ שʩʪʘʥʥʳץʘʟʘפ ץʨʧʘײ ץʪʳ. ɹʦʣʘʰʘץʳʟʳץ

ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ᴇʟʛʝ ʜʝ ʩʝʙʝʧʪʝʨʽʥ ʙʽʣʫʽ, ʵʢʦʣʦʛʠʷʣʳץ ʜʘסʜʘʨʳʩʪʘʥ ʰʳסʫ ʪʝʪʽʢʪʝʨʽʥ 

ʞᴅʥʝ ʝʣʜʽש ʍʍɯ סʘʩʳʨסʘ ʘʨʥʘʣסʘʥ ʢװʥ ʪᴅʨʪʽʙʽʥ ᴅʟʽʨʣʝʫ ᴇʣʰʝʤʜʝʨʽʥ ʙʽʣʫʽ ʪʠʽʩ. 

ɸʢʘʜʝʤʠʢ ɺ.ʀ. ɺʝʨʥʘʜʩʢʠʡ ᴇʟʽʥʽש ʥʦʦʩʬʝʨʘ ʪʫʨʘʣʳ ʥʝʛʽʟʛʽ ʵʥʮʠʢʣʦʧʝʜʠʷʣʳץ 

ʝשʙʝʛʽʥʜʝ סʳʣʳʤʠ ʦʡʜʳש ʜʘʥʳʰʧʘʥʳ ɼװʥʠʝʞװʟʽʣʽʢ ʄײʭʠʪʪʘʥ ʙʽʨ ʪʘʤʰʳ ʩʫ ʘʨץʳʣʳ 

ʞʝʨ ʙʠʦʩʬʝʨʘʩʳʥʳץ שʘʟʽʨʛʽ ʵʢʦʣʦʛʠʷʣʳץ ʘʫʨʫʣʘʨʳ ʪʫʨʘʣʳ ʙʽʣʫʛʝ ʙʦʣʘʪʳʥʜʳסʳʥ, 

ʩʦʥʜʘʡ-ʘפ ץʘʟʘץʩʪʘʥʥʳש ʵʢʦʣʦʛʠʷʣʳץ ʧʨʦʙʣʝʤʘʣʘʨʳ ʙʦʡʳʥʰʘ ʙװʢʽʣ ʟʘʤʘʥʘʫʠ 

ʠʥʜʫʩʪʨʠʷ ʤʝʥ ᴇʨʢʝʥʠʝʪ ʪʝʭʥʦʩʬʝʨʘʩʳʥʳש ʜʘסʜʘʨʳʩʪʳץ ʞʘסʜʘʡʳʥʘ ʜʠʘʛʥʦʟ ץʦʶסʘ 

ʙʦʣʘʪʳʥʜʳסʳʥ ʤᴅʣʽʤʜʝʜʽ [5]. 

ɽʫʨʘʟʠʷʥʳש ʢʽʥʜʽʛʽʥʜʝ - ʧʣʘʥʝʪʘʥʳש ʝש ʽʨʽ ʩʫʙʢʦʥʪʠʥʝʥʪʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ 

 שʝ שʛʽʥʛʽ ʤᴅʩʝʣʝʣʝʨʽ ʘʜʘʤʟʘʪʪʳװʙ שʪʳ ʜʘʤʫʳʥʳץʨʫʽ ʤʝʥ ʦʨʥʳװᴇʤʽʨ ʩ שʩʪʘʥʥʳץʘʟʘפ

ʢװʨʜʝʣʽ ʞʘᴃʘʥʜʳץ ʧʨʦʙʣʝʤʘʣʘʨʳʥʳש ʰʠʝʣʝʥʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣʘʨ ʦʩʳ ʫʘץʳʪץʘ 

ʜʝʡʽʥ ɺ.ʀ. ɺʝʨʥʘʜʩʢʠʡʜʽש ʙʘʨʣʳץ ʠʜʝʷʣʘʨʳ ʩײʨʘʥʳʩץʘ ʠʝ ʙʦʣʤʘסʘʥʜʳץʪʘʥ סʘʥʘ ʧʘʡʜʘ 

ʙʦʣʜʳ, ʩʦʥʳש ʩʘʣʜʘʨʳʥʘʥ ʤײʥʜʘʡ ʥʝʤײץʨʘʡʣʳʣʳץ ᴅʣʝʤʥʽש ʙʘʨʣʳץ ʝʣʜʝʨʽʥʜʝ 

ɾʘᴃʘʥʜʳץ ʵʢʦʣʦʛʠʷʣʳץ ʧʨʦʙʣʝʤʘʣʘʨסʘ ʘʣʳʧ ʢʝʣʜʽ. 

 ʘʪʘʨʳʥʘ ʘʜʘʤʟʘʪץ שʳʟʜʳ ʤᴅʩʝʣʝʣʝʨʽʥʽשᴇʤʽʨʣʽʢ ʤʘ ,ץʞʘᴃʘʥʜʳ שʘʟʽʨʛʽ ʟʘʤʘʥʥʳפ

ʘʣʜʳʥʜʘ ץʦʨסʘʫ ʤᴅʩʝʣʝʣʝʨʽ ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝʛʽ ʤʘשʳʟסʘ ʠʝ ʙʦʣʜʳ, ʙʦʣʘʰʘײ ץʨʧʘץ 

ʪʘʙʠסʘʪʪʳ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫסʘ ʜʘʡʳʥʜʘʫ. ɹײʣ ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ ʤʘʛʠʩʪʨʘʥʪʪʘʨʜʳש  

ʵʢʦʣʦʛʠʷʣʳץ ʜʘʡʳʥʜʳץ ץʘʞʝʪʪʽʣʽʢʪʽ ʪʫʜʳʨʘʜʳ, ᴇʡʪʢʝʥʽ ʪʝʢ ʵʢʦʣʦʛʠʷʣʳץ ʩʘʫʘʪʪʳ, 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʝ ʘʣʘʜʳץ ʪʠʽʤʜʽʣʽʛʽʥ שʙʽʣʽʤ ʙʝʨʫʜʽ ץʟʳʨʝʪʪʽ ʤʘʛʠʩʪʨʘʥʪ  ʵʢʦʣʦʛʠʷʣʳײץ

ʕʢʦʣʦʛʠʷʣʳץ ʤᴅʩʝʣʝʣʝʨ ʙʦʡʳʥʰʘ ʭʘʣʳץʘʨʘʣʳײץ ץʞʘʪʪʘʨ ᴅʣʝʤʥʽש ʙʘʨʣʳץ 

ʝʣʜʝʨʽʥʜʝ ʙʝʣʛʽʣʽ ʙʽʨ ʥʳʩʘʥʜʘʨʜʘ ᴇʟʜʝʨʽ ʪʫʨʘʣʳ ʙʽʣʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʵʢʦʣʦʛʠʷʣʳץ 

ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʙʣʝʤʘʣʘʨʳʥʘ ᴅʣʝʤʜʽʢ ץʦסʘʤʜʘʩʪʳץʪʳש ʪʝʨʝש ʘʣʘשʜʘʫʰʳʣʳסʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ʊʫʳʥʜʘסʘʥ ʧʨʦʙʣʝʤʘʣʘʨ ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʵʢʦʣʦʛʠʷʣʘʥʜʳʨʫ ץʘסʠʜʘʪʳʥ ʽʩʢʝ ʘʩʳʨʫʜʳש 

ʪʠʽʤʜʽʣʽʛʽʥʽש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽʤʝʥ, ʞʘʩ ײʨʧʘץʪʳש ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ, ʪײʣסʘʣʳץ, 

ʘʜʘʤʛʝʨʰʽʣʽʢ-ʨʫʭʘʥʠ ʜʘʤʫʳʥʜʘסʳ ʢʝʤʰʽʣʽʢʪʝʨʤʝʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʙװʛʽʥʛʽ 

ʪʘשʜʘ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʽש ʞʝʢʝ ʪײʣסʘʥʳש ʵʢʦʣʦʛʠʷʣʳץ ʤʝʥʪʘʣʠʪʝʪʽʥ, ʜʝʤʝʢ, ʙװʢʽʣ 

 ʘסʘʣʳʧʪʘʩʪʳʨʫץ ʪʘʨ ʨʫʭʳʥʜʘץʥʜʳʣʳײץ ץʵʢʦʣʦʛʠʷʣʳ ץʘʤʜʳ ʞʘʣʧʳʘʜʘʤʟʘʪʪʳסʦץ

ʜʘʡʳʥʛʦʪʦʚʩʪʽʛʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙײʣ ʞʝʢʝ ʪײʣסʘʥʳש ʵʢʦʣʦʛʠʷʣʳץ 

ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ ʩʘʣʘ ʨʝʪʽʥʜʝ ʙʽʣʽʤ ʙʝʨʫ ץʦסʘʤ 

ʜʘʤʫʳʥʜʘסʳ ʞʘסʳʤʩʳʟ װʨʜʽʩʪʝʨ. ɹײʣ ʩʘʣʘʜʘסʳ ʙʘʩʪʳ ʪײʣסʘ ʧʝʜʘʛʦʛ, ʵʢʦʣʦʛʠʷʣʳץ 
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ʪᴅʨʙʠʝ ײץʨʘʣʜʘʨʳʥʳש ʙʘʨʣʳץ ʘʨʩʝʥʘʣʳʥʘ ʠʝ ʙʽʣʽʢʪʽ ʤʘʤʘʥ-ʧʝʜʘʛʦʛ, ʪײʪʘʩ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʧʨʦʮʝʩʪʽ ʵʢʦʣʦʛʠʷʣʘʥʜʳʨʫסʘ ץʘʙʽʣʝʪʪʽ, ᴇʟʽʥʽש ʢᴅʩʽʙʠ ʙʽʣʽʤʽ ʤʝʥ 

ʜʘסʜʳʣʘʨʳʥ ʞʝʪʽʣʜʽʨʫʛʝ ײʤʪʳʣʘʪʳʥ ʰʳסʘʨʤʘʰʳʣʳץ ʪײʣסʘ ʙʦʣʜʳ ʞᴅʥʝ ʙʦʣʳʧ ץʘʣʘ 

ʙʝʨʝʜʽ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʧʝʜʘʛʦʛʪʝʨʜʽ ʵʢʦʣʦʛʠʷʣʳץ ʜʘʷʨʣʘʫʜʳש ʤʘץʩʘʪʳ ʧʝʜʘʛʦʛʪʽש 

ʵʢʦʣʦʛʠʷʣʳײץ ץʟʳʨʝʪʪʽʣʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʞᴅʥʝ ʜʘʤʳʪʫסʘ, ʦʥʳש ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ 

ʙʝʨʫ ʤʝʥ ʙʦʣʘʰʘײ ץʨʧʘץʪʳ ʪᴅʨʙʠʝʣʝʫʜʽש ʧʨʘʢʪʠʢʘʣʳץ ץʳʟʤʝʪʽʥʜʝ ʽʩʢʝ ʘʩʳʨʫʜʳש 

ʩʪʨʘʪʝʛʠʷʣʳץ ʙʘסʳʪʪʘʨʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʢᴅʩʽʙʠ ʤʽʥʜʝʪʪʝʨʜʽ ʪʠʽʤʜʽ ʰʝʰʫ ץʘʙʽʣʝʪʽʥʝ 

ʞᴅʨʜʝʤʜʝʩʫ ʙʦʣʫסʘ ʪʠʽʩ. 

ɹװʛʽʥ ʙװʢʽʣ ᴅʣʝʤʜʝ ʞʘשʘ, ʵʢʦʣʦʛʠʷʣʳץ ʦʡʣʘʫʜʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ 

ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ᴇʪʝ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʦʪʳʨ, ᴇʡʪʢʝʥʽ ʢʝʟ-ʢʝʣʛʝʥ ʢᴇʣʝʤʜʝʛʽ ʵʢʦʣʦʛʠʷʣʳץ 

ʧʨʦʙʣʝʤʘʣʘʨ ʢʘʜʨʣʘʨʜʳײץ שʟʳʨʝʪʪʽʣʽʛʽʥʩʽʟ ʰʝʰʽʣʤʝʡʜʽ, ʵʢʦʣʦʛʠʷʣʳץ ʠʜʝʷʣʘʨʜʳ 

ʢʝשʽʥʝʥ ʥʘʩʠʭʘʪʪʘʤʘʡ, ʪʝʨʝש ʞװʡʝʣʽ ʪᴅʩʽʣʜʝʨʩʽʟ ʰʝʰʫʛʝ ʙʦʣʘʜʳ. ʕʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ 

ʞʘשʘ ʙʽʣʽʤʜʽ, ʞʘשʘ ʘʜʘʤʛʝʨʰʽʣʽʢʪʽ, ʞʘשʘ ʤʝʥʪʘʣʠʪʝʪʪʽ ʞᴅʥʝ ʘʜʘʤʟʘʪʪʳײץ שʥʜʳʣʳץʪʘʨ 

ʞװʡʝʩʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʳ ʢʝʨʝʢ, ʦʣ ᴇʟʽʥʽש ʪײʪʳʥʫʰʳʣʳץ ʤװʜʜʝʣʝʨʽ װʰʽʥ ʙʠʦʩʬʝʨʘ 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝʥ ʘʩʳʧ ʪװʩʪʽ. ɹʘʨʣʳץ ʤʝʤʣʝʢʝʪʪʝʨʜʽש ʞʘשʘ ʙʫʳʥʳ ʦʨʥʳץʪʳ ʜʘʤʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ ᴅʣʝʤʜʽʢ ץʦʟסʘʣʳʩץʘ, ʙʦʣʘʰʘץʪʳ ʤʘץʩʘʪʪʳ ʪװʨʜʝ "ײץʨʫסʘ", ᴅʣʝʫʤʝʪʪʽʢ-

ʵʢʦʥʦʤʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʪʝʢ ץʘʟʽʨʛʽ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʧʣʘʥʝʪʘʥʳש ʙʦʣʘʰʘץ 

 .ʡʣʝʩʪʽʨʫʛʝ ʢʽʨʽʩʫʽ ʢʝʨʝʢװ ʜʜʝʣʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧװʤ שʪʘʨʳʥʳץʨʧʘײ

 ʙʽʨʽ שʳʟʜʳ ʤʽʥʜʝʪʪʝʨʽʥʽשʤʘ שʘʫ ʘʜʘʤʟʘʪʪʳסʦʨץ ʘʥ ʦʨʪʘʥʳסʦʨʰʘץ ʳʪʪʘץʘʟʽʨʛʽ ʫʘפ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. נʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ ʧʨʦʛʨʝʩʩ ʞʘסʜʘʡʳʥʜʘ ʘʜʘʤʟʘʪ ץʦסʘʤʳʥʳש 

ʪʘʙʠסʘʪʧʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽ, ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ʩʘץʪʘʫ ʞᴅʥʝ ʞʘץʩʘʨʪʫ ʝש ᴇʪʢʽʨ ʤᴅʩʝʣʝ 

ʙʦʣʜʳ. ɹʽʟʜʽש ʧʣʘʥʝʪʘʤʳʟסʘ ᴅʩʝʨ ʝʪʢʝʥ ʝש ʘʫʳʨ ʵʢʦʣʦʛʠʷʣʳץ ʜʘסʜʘʨʳʩ ʘʜʘʤ ʤʝʥ ʪʘʙʠסʘʪ 

 ץʙʘʨʣʳ שʟʝʪʫʣʝʨ ʝʥʛʽʟʜʽ, ᴅʣʝʤʜʽʢ ᴇʨʢʝʥʠʝʪʪʽװʪʘʡ ʪץʘʪʳʥʘʩʪʘʨʳʥʘ ʘʡʪʘʨʣʳץ

ʞʝʪʽʩʪʽʢʪʝʨʽʥ ץʘʡʪʘ ץʘʨʘʩʪʳʨʫסʘ ʤᴅʞʙװʨ ʝʪʪʽ.  ɸʜʘʤʟʘʪʪʳש ᴇʤʽʨ ʩװʨʫʽ, ʘʜʘʤ ʙʽʟʜʽש 

ʧʣʘʥʝʪʘʤʳʟʜʘ ץʘʣʘ ʘʣʘ ʤʘ, ʞʦץ ʧʘ ʜʝʛʝʥ ʩײʨʘץ ᴇʩʢʝʣʝײ שʨʧʘץʪʳש ʵʢʦʣʦʛʠʷʣʳץ ʪᴅʨʙʠʝʩʽ 

ʤʝʥ ʵʢʦʣʦʛʠʷʣʳץ ʤᴅʜʝʥʠʝʪʽʥʽש ʜʝשʛʝʡʽʥʝ ʙʘʡʣʘʥʳʩʪʳ. ʉʦʥʜʳץʪʘʥ ʵʢʦʣʦʛʠʷʣʳץ 

ʜʘסʜʘʨʳʩ ʧʨʦʙʣʝʤʘʩʳʥʘ ʤץײʠʷʪ ץʘʨʘʫ ʞᴅʥʝ ʦסʘʥ ʙʽʣʽʤ ʙʝʨʫ ʘʨץʳʣʳ ץʘʨʩʳ ʪײʨʫ ץʘʞʝʪ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʤʘʛʠʩʪʨʘʥʪʪʘʨ ʙʽʣʽʤ ʙʝʨʫʜʽ ʵʢʦʣʦʛʠʷʣʘʥʜʳʨʫ 

ʧʨʦʮʝʩʽʥ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ʜʘʡʳʥ ʙʦʣʫʳ ʢʝʨʝʢ. 

ʕʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ-ʙײʣ ʘʜʘʤʥʳש ᴇʤʽʨ ʩװʨʫʽʥʽש ʞʘᴃʘʥʜʳץ ʞʘסʜʘʡʣʘʨʳ ʪʫʨʘʣʳ 

ʙʽʣʽʤ ʞʠʳʥʪʳסʳ. ʉʦʥʜʳץʪʘʥ ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ - ᴅʨ ʘʜʘʤ װʰʽʥ, ʦʣ ʙʝʣʩʝʥʜʽ ʧʨʦʮʝʩʩ, 

ʘʜʘʤ ʤʝʥ ʪʘʙʠסʘʪʪʳש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʤᴅʩʝʣʝʣʝʨʽʥʝ ᴅʩʝʨ ʝʪʝʜʽ, ʙʘʨʣʳץ ʪʽʨʰʽʣʽʢ 

ʠʝʣʝʨʽʥʽש ᴇʤʽʨ ʩװʨʫ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫסʘ ʪʳʨʳʩʘʜʳ ʜʝʧ ʘʡʪʫ ᴅʜʽʣʝʪʪʽ. 

ʕʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫʜʽ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ʪʘʙʠסʘʪʪʳ ץʦʨסʘʫ ʞᴅʥʝ ʪʘʙʠסʘʪʪʳ 

 שʙʽʣʽʤ ʙʝʨʫʜʽ ץʳʟʜʳ. ʕʢʦʣʦʛʠʷʣʳשʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ ʧʨʠʥʮʠʧʪʝʨʽʥ ʠʛʝʨʫ ᴇʪʝ ʤʘײ

ʤʘשʳʟʜʳ ʙʘסʳʪʳ ʜʘ ʙʘʨ ʢᴇʢʞʠʝʢʪʽ ʵʢʦʣʦʛʠʷʣʘʥʜʳʨʫ. ʂᴇʢʞʠʝʢʪʽ ʵʢʦʣʦʛʠʷʣʘʥʜʳʨʫ 

ʵʢʦʣʦʛʠʷʣʳץ ץʘʪʳʥʘʩʪʘʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʽʣʽʤʜʽ ʠʛʝʨʫʜʽ ʢᴇʟʜʝʡʜʽ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ 

 ʧʝʥץʳץײץ ,ʧʨʦʛʨʝʩʧʝʥ, ʩʘʷʩʘʪʧʝʥ ץʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳס ,ʵʢʦʥʦʤʠʢʘʤʝʥ שʘʪʳʥʘʩʪʘʨʜʳץ

ʞᴅʥʝ ʪ.ʙ. ʙʘʡʣʘʥʳʩʳʥ ʢᴇʨʩʝʪʝʜʽ.  

ᴆʟʜʝʨʽשʽʟ ʙʽʣʝʪʽʥʜʝʡ, ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ʜʝʛʝʥ ʢᴇʟץʘʨʘʩ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨʜʳ 

ʘʡʪʘʨʣʳץʪʘʡ ʘʥʳץʪʘʡʜʳ: ʪʘʙʠסʘʪʪʳ ʪʽʢʝʣʝʡ ʙʽʣʫ, ʵʢʦʣʦʛʠʷʣʳץ ʪᴅʨʙʠʝ ʞᴅʥʝ ʙץײʘʨʘʣʳץ 

ʘץʧʘʨʘʪ ײץʨʘʣʜʘʨʳ. ʆʩʳ ʬʘʢʪʦʨʣʘʨʜʳש ʽʰʽʥʝʥ ʙʽʣʽʤʜʽ ʤʘץʩʘʪʪʳ, װʡʣʝʩʪʽʨʽʣʛʝʥ ʞᴅʥʝ 

ʞװʡʝʣʽ ʪװʨʜʝ ʙʝʨʫ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ. ɸʜʘʤʥʳש ʪʘʙʠסʘʪץʘ ʵʢʦʣʦʛʠʷʣʳץ 

ʪײʨסʳʜʘʥ ʜײʨʳʩ ʢᴇʟץʘʨʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ʤʘשʳʟʜʳ ʧʣʘʪʬʦʨʤʘʩʳ-ʙײʣ ʪᴅʨʙʠʝ ʤʝʥ 

ʦץʳʪʫ ʧʨʦʮʝʩʽ, ʦʥʳש ʙʘʨʳʩʳʥʜʘ ʦʣʘʨ ᴅʣʝʫʤʝʪʪʽʢ ײץʥʜʳ ץʘʪʳʥʘʩʪʘʨ ʤʝʥ ᴅʨʝʢʝʪʪʝʨʜʽ 

ʠʛʝʨʝʜʽ. פʦʨʰʘסʘʥ ʦʨʪʘסʘ ʦש ʢᴇʟץʘʨʘʩʪʳ ץʘʣʳʧʪʘʩʪʳʨʫ ʤʘץʩʘʪʪʳ ʧʨʦʮʝʩʩ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʞװʡʝʣʽ ʪᴅʩʽʣʜʽ ץʘʞʝʪ ʝʪʝʜʽ. פʦʨʰʘסʘʥ ʦʨʪʘʥʳ ץʦʨסʘʫ ʙʦʡʳʥʰʘ 

ᴅʣʝʫʤʝʪʪʽʢ-ʧʘʡʜʘʣʳ ʽʩ-ʰʘʨʘʣʘʨʜʳ ʞʦʩʧʘʨʣʘʫ ʞᴅʥʝ ײʡʳʤʜʘʩʪʳʨʫ ʢᴇʙʽʥʝʩʝ 

ʤʘʛʠʩʪʨʘʥʪʪʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ.  
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ʉʦʥʜʳץʪʘʥ ʫʥʠʚʝʨʩʠʪʝʪ ץʘʙʳʨסʘʩʳʥʜʘ ʙʦʣʘʰʘץ ʧʝʜʘʛʦʛʪʘʨʜʳ ʵʢʦʣʦʛʠʷʣʳץ 

ʪᴅʨʙʠʝʥʽ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ʜʘʡʳʥʜʘʫ, ʦʣʘʨʜʳ ʪʘʥʳʤʜʳץ, ʪᴅʞʽʨʠʙʝʣʽʢ, ʰʳסʘʨʤʘʰʳʣʳץ, 

ʧʨʘʢʪʠʢʘʣʳץ-ʟʝʨʪʪʝʫ, ᴇʣʢʝʪʘʥʫ, ʩʧʦʨʪʪʳץ-ʩʘʫʳץʪʳʨʫ ץʳʟʤʝʪʽ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש 

ʵʢʦʣʦʛʠʷʣʳץ ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ װʰʽʥ ץʦʣʘʡʣʳ ʞʘסʜʘʡʣʘʨ ʞʘʩʘʫסʘ װʡʨʝʪʫ ץʘʞʝʪ.     

ɹʽʣʽʤ ʥʝʛʽʟʜʝʨʽ װʟʜʽʢʩʽʟ ʵʢʦʣʦʛʠʷʣʳץ ʪᴅʨʙʠʝ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʤʝʥ 

 ,ʘʩʫʳ ʢʝʨʝʢסʘʣʳʧʪʘʩʫʳ ʢʝʨʝʢ. ʆʣ ʦʪʙʘʩʳʥʜʘ ʙʘʩʪʘʣʫʳ ʢʝʨʝʢ, ʩʦʜʘʥ ʢʝʡʽʥ ʤʝʢʪʝʧʪʝ ʞʘʣץ

ʦʥʜʘ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤ ʘʣʫʤʝʥ ץʘʪʘʨ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʳץ שʦסʘʤʜʳץ ץʳʟʤʝʪʽ, ʤʝʢʪʝʧ 

ʦʨʤʘʥʰʳʣʳץʪʘʨʳʥʜʘסʳ ʞײʤʳʩ, ʪʘʙʠסʘʪ ʜʦʩʪʘʨʳʥʳש ʢʣʫʙʪʘʨʳ ʞᴅʥʝ ʪ. ʙ. 

ʆʩʳʣʘʡʰʘ, ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʙʘסʳʪʪʘʨʳ, ʝʛʝʨ ʦʣʘʨ ץʳʩץʘʰʘ 

ʪײʞʳʨʳʤʜʘʣסʘʥ ʙʦʣʩʘ, ʤʳʥʘʣʘʨʜʳ ʢᴇʨʝʜʽ: 

- ʙʽʣʽʤ ʙʝʨʫʜʽש ʵʢʦʣʦʛʠʷʣʳץ-ʜװʥʠʝʪʘʥʳʤʜʳץ ʞװʢʪʝʤʝʩʽʥ ʢװʰʝʡʪʫ ʞᴅʥʝ, ʝש 

ʘʣʜʳʤʝʥ, ʵʢʦʣʦʛʠʷʥʳש ʨʫʭʘʥʠ-ʘʜʘʤʛʝʨʰʽʣʽʢ ʞᴅʥʝ ʵʩʪʝʪʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʽʥ ʢʝשʽʥʝʥ 

ʞʘʨʠʷʣʘʫ; 

- ᴅʨ ʪװʨʣʽ סʳʣʳʤʜʘʨʜʘסʳ ʵʢʦʣʦʛʠʷʣʳץ ʘʩʧʝʢʪʽʥʽ ʙᴇʣʽʧ ʢᴇʨʩʝʪʫ; 

-ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤʛʝ ᴇשʽʨʣʽʢ-ʩʘʣʘʣʳץ ʝʨʝʢʰʝʣʽʛʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ץʦʨʰʘסʘʥ ʦʨʪʘ 

ʩʘʣʘʩʳʥʜʘסʳ סʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽʥ ʝʥʛʽʟʫ. 

ʕʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫʜʝ ʙץײʘʨʘʣʳץ ʘץʧʘʨʘʪ ײץʨʘʣʜʘʨʳ ï ʨʘʜʠʦ, ʪʝʣʝʜʠʜʘʨ, 

ʙʘʩʧʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘ ʘʣʘʜʳ ʞᴅʥʝ ʦʡʥʘʫʳ ʢʝʨʝʢ. ʆʩʳ ʙʽʣʽʤ ʙʝʨʫ ʬʫʥʢʮʠʷʩʳʥ 

ʞװʟʝʛʝ ʘʩʳʨʫ ʢʝʟʽʥʜʝ ʨʝʜʘʢʮʠʷʣʘʨ ʤʝʥ ʦʩʳ ʘץʧʘʨʘʪ ײץʨʘʣʜʘʨʳʥ ʙʘʩץʘʨʫ ʦʨʛʘʥʜʘʨʳ 

 ,ʩʘʨʪʫ ʤᴅʩʝʣʝʣʝʨʽʤʝʥ ʘʡʥʘʣʳʩʘʪʳʥ ʪʠʽʩʪʽ ʘʨʥʘʡʳץʘʫ ʞᴅʥʝ ʞʘסʦʨץ ʘʥ ʦʨʪʘʥʳסʦʨʰʘץ

 .ʦʨʥʘʪʫʳ ʢʝʨʝʢ ץʪʘʩʪʳץʳʣʳʤʠ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʤʝʥ ʳʥʪʳʤʘס

ʊײʨʘץʪʳ ʜʘʤʫ װʰʽʥ ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ: 

 ;ʪʘʨʘʣʫʳʥʘ ʞᴅʨʜʝʤʜʝʩʫ שʡʽ ʪʫʨʘʣʳ ʙʽʣʽʤʥʽװʞʘʡ-ʢ שʘʥ ʦʨʪʘ ʞᴅʥʝ ʦʥʳסʦʨʰʘץ -

 ,ʘʙʳʣʜʘʫ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢץ ʘʫ ʩʘʣʘʩʳʥʜʘ ʰʝʰʽʤʜʝʨסʦʨץ ʘʥ ʦʨʪʘʥʳסʦʨʰʘץ -

ʵʢʦʥʦʤʠʢʘʣʳץ ʵʢʦʣʦʛʠʷʣʳץ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʢʝʰʝʥʜʽ ʰʝʰʫ ʞᴇʥʽʥʜʝ ʢʨʠʪʝʨʠʡʣʝʨ, 

ʩʪʘʥʜʘʨʪʪʘʨ, ײʩʳʥʳʤʜʘʨ ʙʝʨʫ; 

 ʤʢʽʥʜʽʢʪʝʨʽʥװʪʘʡ ʦʪʳʨʳʧ, ʵʢʦʥʦʤʠʢʘʥʳ ʜʘʤʳʪʫ ʤץʠ ʦʨʪʘʥʳ ʩʘסʘʥ ʪʘʙʠסʦʨʰʘץ -

ʢᴇʨʩʝʪʫ; 

ʆʩʳʣʘʡʰʘ, ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ʜʘʤʳʪʫʜʳץ שʘʟʽʨʛʽ ʢʝʟʝשʽʥʜʝ ʤʘʛʠʩʪʨʘʥʪʪʘʨʜʳש 

ʵʢʦʣʦʛʠʷʣʳץ ʜʘʡʳʥʜʳסʳʥʘ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨ ʤʝʥ ʧʨʘʢʪʠʢʘʣʳץ ʰʳʥʜʳץ ʘʨʘʩʳʥʜʘסʳ 

ʘʡʪʘʨʣʳץʪʘʡ ץʘʡʰʳʣʳץʪʘʨ ʘʥʳץʪʘʣʜʳ, ʙײʣ ʙʦʣʘʰʘץ ʤʘʤʘʥʜʘʨʜʳש ʵʢʦʣʦʛʠʷʣʳץ 

ʜʘʡʳʥʜʳסʳʥ ʪʝʢ ɾʆʆ-ʜʘ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʞʦסʘʨʳ ʦץʫ ʦʨʥʳʥʘʥ ʢʝʡʽʥʛʽ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ ʜʘ ʞʝʪʽʣʜʽʨʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 
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 ʳʤʳʥʘ ʩʘʡסʩʘʪʳ ʞʳʣ ʩʘʡʳʥ ʟʘʤʘʥ ʘץʜʘ ʤʝʢʪʝʧʪʝʛʽ ʙʽʣʽʤ ʙʝʨʫ ʤʘשʘʟʽʨʛʽ ʪʘפ

ʞʘשʘʨʳʧ ʦʪʳʨʘʜʳ. ʆʩʳסʘʥ ʦʨʘʡ ʤʝʢʪʝʧʪʝʛʽ ʤסײʘʣʽʤ ʜʝ, ʩʘʙʘץʪʘ ץʦʣʜʘʥʘʪʳʥ ᴅʜʽʩ-

ʪᴅʩʽʣʜʝʨ ʜʝ, ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʜʘ װʥʝʤʽ ʞʘשʘʰʳʣʜʳץץʘ ʪʦʣʳ ʙʦʣʫ ʢʝʨʝʢ. פʘʟʽʨʛʽ ʤʝʢʪʝʧʪʝ 

ʙʽʣʽʤ ʙʝʨʫʜʽש  ʜᴅʩʪװʨʣʽ ʬʦʨʤʘʩʳʥʘʥ ʛᴇʨʽ, ʦץʫʰʳʥʳש ʦץʫ-ʪʘʥʳʤʜʳץ ץʘʙʽʣʝʪʪʝʨʽʥ 

ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ, ʙʘʣʘʣʘʨסʘ ᴇʟʜʽʛʽʥʝʥ ʙʽʣʽʤ ʘʣʫסʘ װʡʨʝʪʝʪʽʥ, ʦʣʘʨʜʳש  

 ʳʥ ʜʘʤʳʪʫʜʳסʘʨʤʘʰʳʣʳסʘʙʽʣʝʪʪʽʣʽʛʽʥ ʞᴅʥʝ ʰʳץ ʳʥ, ʙᴅʩʝʢʝʛʝסʫʰʳʣʳסʳʟrץ

 .ʦʣʜʘʥʫʜʘץ ʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ, ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʜʽץ

ʉʦʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʙʽʨʽ ᴇʟ ʩʘʙʘץʪʘʨʳʤʳʟʜʘ ʞʠʽ ץʦʣʜʘʥʘʪʳʥ ɸʂʊ 

(ɸץʧʘʨʘʪʪʳץ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨ) ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ ʪʦץʪʘʣסʳʤʳʟ ʢʝʣʽʧ 

ʦʪʳʨ. ɻʝʦʛʨʘʬʠʷ ʩʘʙʘץʪʘʨʳʥʜʘ ɸʂʊ ʦץʫʰʳʣʘʨסʘ ʛʝʦʛʨʘʬʠʷʣʳײץ ץʙʳʣʳʩʪʘʨʜʳ 

ʪװʩʽʥʜʽʨʫʜʽ, ʛʝʦʛʨʘʬʠʷʣʳץ ʟʘשʜʳʣʳץʪʘʨʜʳ ʪװʩʽʥʫʜʽ ʞᴅʥʝ ʦʣʘʨʜʳץ שʘʙʳʣʜʘʫʳʥ, ɾʝʨ 

 ,ʘʣʽʤʜʝʨʛʝ ʩʘʧʘʣʳסײʤʢʽʥʜʽʢ ʙʝʨʽʧ, ʤװʽʣʜʝʪʫʛʝ ʤשʩʽʥʽʢʪʝʨʽʥ ʞʝװʘʣʘʤʰʘʨʳ ʪʫʨʘʣʳ ʪס

 ʙʽʨʽ ʙʦʣʳʧ ʦʪʳʨ. ɸʂʊ שʨʘʣʜʘʨʜʳײץ ʳʟʜʳשʙʝʨʫʜʝ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʤʘ ץʪʳ ʩʘʙʘץʳʟʳץ

ʢᴇʤʝʛʽʤʝʥ ʞʘʩʘʣʳʥʘʪʳʥ ʪװʨʣʽ ʛʝʦʛʨʘʬʠʷʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨ, ʘʥʠʤʘʮʠʷʣʘʨ, ʦʥʣʘʡʥ 

ʦʡʳʥʜʘʨ ʜʘ ʦץʫʰʳʣʘʨסʘ ʛʝʦʛʨʘʬʠʷʣʳץ ʪװʩʽʥʽʢʪʝʨʜʽ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ װʣʢʝʥ ʨᴇʣ 

ʘʪץʘʨʘʜʳ. ʉʦʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʙʽʨʽ-ɻɸɾ.  

 ʘʤʪʘʤʘʩʳʟ ʝʪʫץ ʜʜʝʣʝʨʜʽװʤ ץʣʪʪʳײ ʡʝʣʝʨ (ɻɸɾ)װʞ ץʧʘʨʘʪʪʳץʜʘ ʛʝʦʘשʘʟʽʨʛʽ ʪʘפ

ʤʘץʩʘʪʳʥʜʘ ʩʘʷʩʠ, ʵʢʦʣʦʛʠʷʣʳץ, ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʜʘʤʫʜʘ ʞᴅʥʝ  ᴇʥʜʽʨʽʩʪʽʢ, 

ʝשʙʝʢ ᴅʣʝʫʝʪʽ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʩʘʣʘʣʘʨʜʘ ʝʨʝʢʰʝ ʦʨʳʥסʘ ʠʝ. ʆʣʘʨ ʙʘʩץʘ ʤʝʤʣʝʢʝʪʪʝʨʜʝ 

ʢʝשʽʩʪʽʢʪʽʢ (ʛʝʦʛʨʘʬʠʷʣʳץ) ʤᴅʣʽʤʝʪʪʝʨʜʽ ʞʠʥʘʫ, ʩʘץʪʘʫ, ʪʘʣʜʘʫ ʞᴅʥʝ ʛʨʘʬʠʢʘʣʳץ 

ʙʝʡʥʝʣʝʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. ʂʘʨʪʘʣʘʨʜʳ ʞʘʩʘʫ ᴅʩʽʨʝʩʝ ʩʘʥʜʳץ ʢʘʨʪʘʣʘʨʜʳ ʞʘʩʘʫ, 

ʦʣʘʨʜʳ ᴇשʜʝʫ, ʛʝʦʛʨʘʬʠʷʣʳץ ʪʘʣʜʘʫ ʟʘʤʘʥ ʪʘʣʘʙʳ. ɹʽʨʘץ, ɻɸɾ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʦʩʳסʘʥ 

ʙʘʡʣʘʥʳʩʪʳ ʞʘʣʧʳ ץʦסʘʤʥʳש ʥʝʤʝʩʝ ʙʝʣʛʽʣʽ ʙʽʨ ײʡʳʤʥʳש ʘʣʜʳʥʜʘ ʪײʨסʘʥ ʤᴅʩʝʣʝʣʝʨʜʽ 

ʰʝʰʫʛʝ, ʪʠʽʤʜʽ  ʞᴅʥʝ ʞʳʣʜʘʤ ʟʘʤʘʥסʘ ʩᴅʡʢʝʩ ʙʘסʳʪʪʳ ײʩʳʥʘʜʳ. ʆʣ ʪʘʣʜʘʫ ʤʝʥ ʙʦʣʞʘʫ 

ʰʘʨʘʣʘʨʳʥ ʢᴇʤʧʴʶʪʝʨʣʝʥʜʽʨʫ ʘʨץʳʣʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʘʜʳ. ɻɸɾ-ʜʳ ʧʘʡʜʘʣʘʥסʘʥסʘ 

ʜʝʡʽʥ ʛʝʦʛʨʘʬʠʷʣʳץ ʘץʧʘʨʘʪʪʳ ʪʦʣʳץץʘʥʜʳ ʪʘʣʜʘʫ, ʦסʘʥ ʩᴅʡʢʝʩ ʪʠʽʤʜʽ  ʰʝʰʽʤʜʝʨʜʽ 

 ʜʘשʘʟʽʨʛʽ ʪʘץ ʦʣʳʥʘʥ ʢʝʣʛʝʥ. ɸʣץ שʙʽʣʽʢʪʽ ʤʘʤʘʥʜʘʨʳʥʳ שʘʥʘ ʩʦʣ ʩʘʣʘʥʳץ ʘʙʳʣʜʘʫ ʪʝʢץ

ʘʨʥʘʡʳ ײץʨʘʣʜʘʨ ʤʝʥ ʙʘסʳʪʪʘʨʜʳש ʘʨץʘʩʳʥʜʘ ɻɸɾ-ʙʝʥ ʘʡʥʘʣʳʩʘʪʳʥ ʤʘʤʘʥʜʘʨ 

ʢᴇʙʝʶʜʝ. פʘʟʽʨʛʽ ɻɸɾ ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʘʣʜʳסשʳ 

 ʰʽʥװ ʘʪʝʣʝʩʧʝʡʤʽʟ. ʉʝʙʝʙʽ ɻɸɾ-ʜʳ ʧʘʡʜʘʣʘʥʫץ ʳʣʘʨʳʥʘ ʞʘʪʘʜʳ ʜʝʩʝʢסʨʳʣײץ ʘʪʘʨʣʳץ

ʟʘʤʘʥʘʫʠ ײץʨʳʣסʳʣʘʨ ץʘʞʝʪ. ɸʪʘʧ ʘʡʪʘʪʳʥ ʙʦʣʩʘץ ʢʦʤʧʴʶʪʝʨ, ʥʦʫʪʙʫʢ, ʧʣʘʥʰʝʪ, 

ʩʤʘʨʪʬʦʥ. ɻɸɾ ʙʽʨ ʞʘסʳʥʘʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ᴅʜʽʩʪʝʨʜʽ ץʦʩʘʜʳ, ʘʣ ʝʢʽʥʰʽ ʞʘסʳʥʘʥ 

ʤᴅʣʽʤʝʪʪʝʨʜʽ ᴇשʜʝʫ, ʩʘץʪʘʫ ʞᴅʥʝ ײʡʳʤʜʘʩʪʳʨʫʤʝʥ ʝʨʝʢʰʝʣʽʥʝʜʽ. ɻʘʞ-ʜʳ ʢʝʟ ʢʝʣʛʝʥ 

ʩʘʣʘʜʘ ʝʨʢʽʥ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʪʳʥʜʘʡ ʞʘסʜʘʡ ʞʘʩʘʫ װʰʽʥ, ʝש ʘʣʜʳʤʝʥ ʦʥʳש 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ, ʝʨʝʢʰʝʣʽʛʽʥ, ץʘʥʜʘʡ ʙʘסʳʪʪʘ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʘʪʳʥʳʥ 

ʞʘץʩʳʣʘʧ ʙʽʣʽʧ ʘʣסʘʥ ʞᴇʥ ʞᴅʥʝ ʦʩʳ ʙʘסʳʪʪʘ ʙװʛʽʥʛʽ ʪʘשʜʘ ʞʦסʘʨסʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ, 

ʤʝʢʪʝʧʪʝʨʜʝ, ʙʽʣʽʢʪʽʣʽʢʪʽ ʘʨʪʪʳʨʫ ʢʫʨʩʪʘʨʳʥʜʘ ɻɸɾ-סʘ ʙʘʡʣʘʥʳʩʪʳ ʧᴅʥʜʝʨʜʽ, ɻɸɾ-ʜʳ 

ʘʰʳץ ʥʘʩʠʭʘʪʪʘʡʪʳʥ ʩʝʤʠʥʘʨʣʘʨ, ʘʰʳץ ʩʘʙʘʢʪʘʨ ʞʠʽ ᴇʪʢʽʟʽʣʫʽ ץʘʞʝʪ. ʉʦʥʜʳץʪʘʥ 

 ʠסʨʜʽʩʪʝʨ ʤʝʥ ʪʘʙʠװ ץᴅʣʝʫʤʝʪʪʽʢ ʵʢʦʥʦʤʠʢʘʣʳ ,ץʘʟʽʨʛʽ ʢʝʟʜʝ ɻɸɾ ʛʝʦʛʨʘʬʠʷʣʳץ

 ,ʘʪʳʥʘʩʪʘʨʳʥץ-ʘʨʳʤץ ,ʙʽʨ-ʙʽʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʘʨʳʥ שʙʳʣʳʩʪʘʨʜʳ ʢᴇʨʩʝʪʝʪʽʥ, ʦʣʘʨʜʳײץ

ʘʣʜʘסʳ ʫʘץʳʪʪʘ ʜʘʤʫʳʥ ʙʦʣʞʘʡʪʳʥ ʞᴅʥʝ ʰʝʰʽʤ ץʘʙʳʣʜʘʧ, ʢʘʨʪʘʣʘʨʜʳ ʞʘʩʘʡʪʳʥ 

ʙʘʩץʘʨʫסʘ ʘʨʥʘʣסʘʥ ʥʝʛʽʟʛʽ סʳʣʳʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹװʛʽʥʜʝ ɻɸɾ ʛʝʦʛʨʘʬʠʷʣʳץ 

ʤᴅʣʽʤʝʪʪʝʨʜʽ ᴇשʜʝʫʛʝ ʘʨʥʘʣסʘʥ, ʢʘʨʪʦʛʨʘʬʠʷʜʘ, ʛʝʦʠʥʬʦʨʤʘʪʠʢʘʜʘ ץʦʣʜʘʥʘʪʳʥ ʤʳץʪʳ 

ʛʨʘʬʠʢʘʣʳײץ ץʨʘʣʜʘʨʜʳש ʙʽʨʽ  ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣ ʪᴇʤʝʥʜʝʛʽʜʝʡ ʤʘשʳʟʜʳ ʤᴅʩʝʣʝʣʝʨʜʽ 

ʰʝʰʝʜʽ: 

1.ɾʦסʘʨʳ ʩʘʧʘʣʳ ʢʘʨʪʦʛʨʘʬʠʷʣʳץ ᴇʥʽʤʜʝʨʜʽ ײץʨʘʡʜʳ; 

2.ʄᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳʥʜʘ ʛʝʦʛʨʘʬʠʷʣʳץ ʘץʧʘʨʘʪʪʘʨʜʳ ʛʨʘʬʠʢʘʣʳץ ʥʳʩʘʥʜʘʨʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳʨʘʜʳ; 
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3.ʄᴅʣʽʤʝʪʪʝʨʜʽ ʢʘʨʪʘʣʳץ, ʢʝʩʪʝʣʽʢ, ʩʫʨʝʪʪʽʢ, ʛʨʘʬʠʢʪʽʢ, ʜʠʘʛʨʘʤʤʘʣʳץ ʩʳʟʙʘ 

ʪװʨʽʥʜʝ ʢᴇʨʩʝʪʝʜʽ; 

4.ʂʝשʽʩʪʽʢʪʝʛʽ ʤᴅʣʽʤʝʪʪʝʨʛʝ ʪʘʣʜʘʫ ʞʘʩʘʧ, ʦʣʘʨʜʳ ᴇשʜʝʡʜʽ; 

5.ʂʝʟ ʢʝʣʛʝʥ ʛʝʦʛʨʘʬʠʷʣʳץ ʥʳʩʘʥʥʳש ʦʨʥʘʣʘʩץʘʥ ʞʝʨʽʥ ʦʥʣʘʡʥ ʢᴇʨʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ; 

6.ɻʝʦʛʨʘʬʠʷʣʳץ ʢʦʦʨʜʠʥʘʪʘʣʘʨʜʳ ʘʥʳץʪʘʫסʘ, ʪװʨʣʽ ᴇʣʰʝʤʜʝʨ ʞװʨʛʽʟʫʛʝ ʞᴅʥʝ 

ʪ.ʙ. ᴇʣʰʝʫ ʞײʤʳʩʪʘʨʳʥ ᴇʪʢʽʟʫʛʝ ʙʦʣʘʜʳ. 

ɻɸɾ-ʤסײʘʣʽʤ ʤʝʥ ʦץʫʰʳʣʘʨʜʳש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ, ʰʳסʘʨʤʘʰʳʣʳץ ʦץʫ ʽʩ-

ᴅʨʝʢʝʪʽ װʜʝʨʽʩʽʥʜʝ ʛʝʦʛʨʘʬʠʷʣʳץ ʙʽʣʽʤʜʝʨʜʽ ʠʛʝʨʫʜʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ 

ʤʘשʳʟʜʳ. ʆʥʳײץ שʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨʽ ʤʝʢʪʝʧʪʽש ʛʝʦʛʨʘʬʠʷʣʳץ ʘץʧʘʨʘʪʪʳץ ʞװʡʝʩʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʪʳʥ ʩʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥʳש ʞʠʳʥʪʳסʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. פʘʟʽʨʛʽ 

ʪʘשʜʘ ɻɸɾ-ʥʽ ץʦʣʜʘʥʫ ʘʷʩʳ ʢװʥ ᴇʪʢʝʥ ʩʘʡʳʥ ʢʝשʝʶʜʝ. ɻɸɾ ʙʘʨʣʳץ ʩʘʣʘʣʘʨʜʘ 

 ʘʜʘץʩײʦʣʜʘʥʫ ʘʷʩʳ ʪᴇʤʝʥʜʝʛʽ ʩʳʟʙʘʥץ ʘʪʝʣʝʩʧʝʡʤʽʟ. ʆʥʳץ ʦʣʜʘʥʳʣʘʜʳ ʜʝʩʝʢץ

ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

 

 

 

 

 

 

 

 

 

 

 

1 ʩʳʟʙʘʥײʩץʘ. ɻɸɾ ᴇʥʽʤʜʝʨʽʥ ʧʘʡʜʘʣʘʥʫ ʘʷʩʳ 

 

 ʡʝʣʝʨʜʽװʞ ץʧʘʨʘʪʪʳץʳʪʫʜʘ ʛʝʦʘץʜʘ ʤʝʢʪʝʧʪʝʛʽ ʛʝʦʛʨʘʬʠʷ ʢʫʨʩʳʥ ʦשʘʟʽʨʛʽ ʪʘפ

 :ʦʣʜʘʥʫ (ɻɸɾ) ʢʝʣʝʩʽ ʩʝʙʝʧʪʝʨ ʙʦʡʳʥʰʘ ʞʳʣ ᴇʪʢʝʥ ʩʘʡʳʥ  ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳץ

1.ʉʦסשʳ ʞʳʣʜʘʨʳ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ ʞʦסʘʨʳ ʜʝשʛʝʡʛʝ ʞʝʪʢʝʥ, ʩʦʥʜʳץʪʘʥ 

ʛʝʦʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨʤʝʥ ʛʝʦʛʨʘʬʠʷ ʢʫʨʩʳʥ ʦץʳʪʫ ʪʠʽʤʜʽ;  

2.ɽʢʽʥʰʽʜʝʥ ʛʝʦʛʨʘʬʠʷ ʢʫʨʩʳʥ ʦץʳʪʫ ʤʝʢʪʝʧ ץʘʙʳʨסʘʩʳʥʜʘ ʙװʛʽʥʛʽ ʢװʥʽ ʞʘשʘ 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ, ʪװʨʣʽ ʙʘסʜʘʨʣʘʤʘʣʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ, ʩʦʥʳש ʽʰʽʥʝ 

ʛʝʦʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨ ʝʥʝʜʽ;  

3.ɻʝʦʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨʜʽ ʤסײʘʣʽʤʜʝʨ ʜʝ, ʦץʫʰʳʣʘʨ ʜʘ ʧʘʡʜʘʣʘʥʘʜʳ. 

ɾʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥʜʘʨʜʳ ʥʝʛʽʟʛʝ ʘʣʘ ʦʪʳʨʳʧ, ʛʝʦʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨʜʝʛʽ 

ʪʝʦʨʠʷʣʳץ ʙʘʟʘʥʳ ײץʨʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʡʪʳʥʳʥ ʢᴇʨʽʧ ʦʪʳʨʤʳʟ. ʊʝʦʨʠʷʣʳץ ʙʘʟʘʥʳ 

 ,ʧʘʨʘʪʪʘʨ ʞʠʥʘʫץʧʘʨʘʪ ʢᴇʟʜʝʨʽ ʙʦʡʳʥʰʘ ʘץʳ ʘץʘʣʜʳʤʝʥ ʙʘʩʪʘʧ שʰʽʥ ʝװ ʨʫײץ

ʤᴅʣʽʤʝʪʪʝʨʜʽ ʞʽʢʪʝʫ ʢʝʨʝʢ (ʛʝʦʛʨʘʬʪʘʨʜʳש ʤʽʥʜʝʪʽ); ʙʽʨʪײʪʘʩ ʞװʡʝ ʨʝʪʽʥʜʝ ʢʽʨʽʢʪʽʨʫ 

(ʘץʧʘʨʘʪʪʘʥʫ ʙʦʡʳʥʰʘ ʤʘʤʘʥʜʘʨʜʳש ʤʽʥʜʝʪʽ); ʛʝʦʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨʜʽ װʣʛʽʣʝʫ װʰʽʥ 

 ʧʘʨʘʪʪʘʨʜʳץʙʘʡʣʘʥʳʩʪʘʨ ʤʝʥ ʘ ץʨʳʣʳʤʜʳײץ ʰʽʥ ʽʰʢʽװ ʨʜʽʩʪʝʨʜʽ ʦʨʳʥʜʘʫװ ʘʞʝʪʪʽץ

ʪʦʣʳץʪʳʨʫ (ʛʝʦʛʨʘʬʪʘʨ ʤʝʥ ʘץʧʘʨʘʪʪʘʥʫʰʳʣʘʨʜʳש ᴇʟʘʨʘ ʦʨʪʘץ ʤʽʥʜʝʪʽ) ʢʝʨʝʢ. 

ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʦʪʘʥʜʳץ ʛʝʦʛʨʘʬʠʷ ʤסײʘʣʽʤʜʝʨʽʥʽס-90% שʘ ʞʫʳסʳ 

ʛʝʦʛʨʘʬʠʷʥʳ ʦץʳʪʫʜʘ ɻɸɾ ץʦʣʜʘʥʫʜʳש ʤʘשʳʟʜʳʣʳסʳʥ ʪװʩʽʥʝʜʽ, ʢʝʡʙʽʨʝʫʣʝʨʽ ɻɸɾ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ᴇʟ ʞײʤʳʩʪʘʨʳʥʜʘ ץʦʣʜʘʥʘ ʙʘʩʪʘʜʳ. ʄסײʘʣʽʤʜʝʨʜʽש ɻɸɾ-ʥʳ 

 ץʜʘʨʣʘʤʘʣʳסʘʥ ʙʘסʘ ʘʨʥʘʣס-ʦʣʜʘʥʫʳʥʘ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʝʪʽʥ ʥʝʛʽʟʛʽ ʤᴅʩʝʣʝʣʝʨ ɻɸɾץ

 ʫץʘʟʽʨʛʽ ʦץ שʛʝʦʛʨʘʬʠʷ ʧᴅʥʽʥʽ שʳʪʫ ᴅʜʽʩʪʝʨʽʥʽץʳ ʞᴅʥʝ ʦסʪʳץʞʦ שʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽץ

ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʤʝʫʽ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʦץʫʰʳʣʘʨ ɻɸɾ-ʜʳ 

ɻɸɾ ᴇʥʽʤʜʝʨʽʥ 

ʧʘʡʜʘʣʘʥʫ ʘʷʩʳ 

ʀʥʞʝʥʝʨʣʽʢ, 

ʪʝʭʥʠʢʘʣʳץ 

 ʳʣʳʤʜʘʨס

ɾʦʙʘʣʘʫ, ײץʨʳʣʳʩ ᴄʣʝʫʤʝʪʪʽʢ ʩʘʣʘ 

ᴄʩʢʝʨʠ, ץʦʨסʘʥʳʩ 

ʩʘʣʘʩʳ 

ʄʝʜʠʮʠʥʘ, 

ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ 

ʊʘʙʠסʠ ʨʝʩʫʨʩʪʘʨ 

ʩʘʣʘʩʳ 
ɻʝʦʜʝʟʠʷ, 

ʢʘʨʪʦʛʨʘʬʠʷ 
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ʩʘʙʘץʪʘ ץʦʣʜʘʥʫ װʰʽʥ סʘʣʘʤʪʦʨ ʞʝʣʽʩʽʥʝ  ץʦʩʳʣʫ ʤװʤʢʽʥʜʽʛʽ , ᴅʨʙʽʨʝʫʽʥʽץ שʦʣʳʥʜʘ 

ʥʦʫʪʙʫʢ ʥʝʤʝʩʝ ʩʤʘʨʪʬʦʥ ʙʦʣʫʳ ʢʝʨʝʢ. ɸʣ ʢʝʡʙʽʨ ʝʣʜʽ ʤʝʢʝʥʜʝʨʜʝ סʘʣʘʤʪʦʨ, 

ʢʦʤʧʴʶʪʝʨʣʝʨʜʽש ʞʝʪʽʩʧʝʫʽ ʩʝʢʽʣʜʽ  ʤᴅʩʝʣʝʣʝʨ ʘʥʳץ ʙʘʡץʘʣʘʜʳ. ɹʽʨʘץ ʘʪʘʣסʘʥ 

ʤᴅʩʝʣʝʣʝʨʛʝ ץʘʨʘʤʘʩʪʘʥ ɻɸɾ-ʥʳש ʙʽʣʽʤ ʙʝʨʫ ץʳʟʤʝʪʽ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʳש ʦץʫ-

ʪᴅʨʙʠʝ ʧʨʦʮʝʩʽ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ. ᴆʡʪʢʝʥʽ, ʢᴇʧʪʝʛʝʥ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ װʰʽʥ ʦʩʳ 

ʪʝʭʥʦʣʦʛʠʷʥʳ ʧʘʡʜʘʣʘʥʫʜʘ. 

ɻʝʦʛʨʘʬʠʷ ʩʘʙʘץʪʘʨʳʥʜʘ ɻɸɾ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʫ ʢᴇʧʪʝʛʝʥ ʛʝʦʛʨʘʬʠʷʣʳץ 

ʜʘסʜʳʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, ʩʘʙʘץץʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳץʪʘʨʳʥ ʦʷʪʫסʘ, ʪʝʭʥʠʢʘʤʝʥ 

ʞײʤʳʩ ʽʩʪʝʫʛʝʪʳץʧʘʣ ʝʪʝʜʽ. ɸʪʘʧ ʘʡʪʘʪʳʥ ʙʦʣʩʘץ ʩʘʥʜʳץ ʛʝʦʛʨʘʬʠʷʣʳץ ʢʘʨʪʘʣʘʨʜʘסʳ 

ʘץʧʘʨʘʪʪʳ ʜײʨʳʩ ʦץʫ; ʛʝʦʛʨʘʬʠʷʣʳץ ʥʳʩʘʥʜʘʨʜʳ ʢᴇʨʩʝʪʽʣʛʝʥ ʧʘʨʘʤʝʪʨʣʝʨ ʙʦʡʳʥʰʘ 

ʽʟʜʝʫ, ʩʘץʪʘʫ, ᴇשʜʝʫ (ʥʳʩʘʥʜʘʨʜʳש ʘʪʘʫʣʘʨʳ ʙʦʡʳʥʰʘ, ʢʦʦʨʜʠʥʘʪʪʘʨ ʞᴅʥʝ ʪ.ʙ.); ʩʘʥʜʳץ 

ʢʘʨʪʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ᴇʣʰʝʫʣʝʨ ʤʝʥ ʝʩʝʧʪʝʫʣʝʨ ʞװʨʛʽʟʫ (ʪʘʫʜʳש ʙʠʽʢʪʽʛʽ, 

ᴇʟʝʥʥʽײ שʟʳʥʜʳסʳ ʞᴅʥʝ ʪ.ʙ); ʟʝʨʪʪʝʣʝʪʽʥ ʪʘʙʠסʠ ʥʳʩʘʥʜʘʨʜʳ װʰ ᴇʣʰʝʤʜʽ ᴇʣʰʝʤʜʝ 

ʢᴇʨʩʝʪʝ ʦʪʳʨʳʧ, ʦץʫʰʳʣʘʨʜʳש ʢʝשʽʩʪʽʢʪʽʢ ʦʡʣʘʫʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ; ʩʝʙʝʧ-ʩʘʣʜʘʨ 

ʙʘʡʣʘʥʳʩʳʥ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʢʘʨʪʘʣʘʨʜʳ ʙʽʨʽʢʪʽʨʫ, ץʘʨʳʤ-ץʘʪʳʥʘʩʪʘʨ ʤʝʥ 

ʟʘשʜʳʣʳץʪʘʨʜʳ ʙʦʣʞʘʫ, ʛʝʦʛʨʘʬʠʷʣʳץ ʪʘʢʩʦʥʦʤʠʷʣʳץ ʙʽʨʣʽʢʪʝʨʜʽש ᴅʨ ʪװʨʣʽ 

ʜʝשʛʝʡʣʝʨʽʥʽש ʪʘץʳʨʳʧʪʳץ ʤʦʜʝʣʴʜʝʨʽʥ ײץʨʫ; ᴅʩʽʨʝʩʝ ʦץʫʰʳʣʘʨʜʳש ʙʘץʳʣʘʫ 

ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ᴇʟ ʩʘʥʜʳץ ʢʘʨʪʘʣʘʨʳʥ ʞʘʩʘʫ. ʉʦʥʳʤʝʥ ץʘʪʘʨ 

ʛʝʦʛʨʘʬʠʷʜʘ ʦץʫʰʳʣʘʨ  ᴇʟ ʢᴇʟʜʝʨʽʤʝʥ ʢᴇʨʤʝʛʝʥ ʪװʨʣʽ ײץʙʳʣʳʩʪʘʨ ʢᴇʧ. ʉʦʣ װʰʽʥ  ɻɸɾ-

ʥʳ ץʦʣʜʘʥʫ ʢʘʨʪʘʜʘʥ ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʝʣʝʩʪʝʪʫʛʝ, ʝʩʪʝ ʩʘץʪʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ʂװʥ 

ʩʘʡʳʥ ɻɸɾ-ʥ ̔  ʘʪʘʨ ʦʣ ʢʝʟ-ʢʝʣʛʝʥ ʞʦʙʘʣʘʨʜʘץ ʦʣʜʘʥʫ ʢᴇʙʝʶʜʝ. ʉʦʥʳʤʝʥץ

 ʘʥ ʢᴇʣʽʢ ʢʦʤʧʘʥʠʷʣʘʨʳʥʘʥסʧʘʨʘʪʪʳ ʽʟʜʝʫʛʝ ʘʨʥʘʣץʘ ץʦʣʜʘʥʳʣʘʜʳ. ɻʝʦʛʨʘʬʠʷʣʳץ

 ʘ ʘʡʥʘʣʜʳ. ʉʦʣ ʩʝʙʝʧʪʝʥסʨʘʣײץ ʳʟʜʳשʘ ʜʝʡʽʥ ɻɸɾ ʤʘסʘʣʘʫסʘ ᴅʩʝʨʜʽ ʙʘסʘʥ ʦʨʪʘסʦʨʰʘץ

ʤʝʢʪʝʧʪʝʛʽ ʛʝʦʛʨʘʬʠʷ ʢʫʨʩʳʥʜʘ ʦץʫʰʳʣʘʨסʘ ɻɸɾ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʪʦʣʳץ ʤʝשʛʝʨʪʫʛʝ 

ʳץʧʘʣ ʞʘʩʘʫʳʤʳʟ ץʘʞʝʪ. 

 ʦʣʜʘʥʫץ ʳʪʫ ʢʝʟʽʥʜʝ ɻɸɾ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥץʘʥʜʘ, ʛʝʦʛʨʘʬʠʷʥʳ ʦץʦʨʳʪʳʧ ʘʡʪפ

ʦץʫʰʳʣʘʨʜʳש ʛʝʦʛʨʘʬʠʷʣʳץ ʙʽʣʽʤʜʝʨʽ ʤʝʥ ʜʘסʜʳʣʘʨʳʥ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝ ץʦʣʜʘʥʫ 

 ץʙʘʨʣʳ שʫʰʳʣʘʨʜʳ ᴇʤʽʨʜʽץʘʣʳʧʪʘʩʪʳʨʘʜʳ. ʆץ ʳʥסʘʙʽʣʝʪʽ ʤʝʥ ʜʘʡʳʥʜʳץ

ʥʳʩʘʥʜʘʨʳʥʜʘ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʳʥʜʘ ʘץʧʘʨʘʪʧʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʜʘʡʳʥʜʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʂʦʤʧʴʶʪʝʨʜʽש, ʩʤʘʨʪʬʦʥʥʳש ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʧʘʡʜʘʣʘʥʘ ʙʽʣʫʛʝ 

 ʙʦʣʘʜʳ. ɿʘʤʘʥ ʪʘʣʘʙʳʥʘ ץʳʟʳץ ʩᴇʟʩʽʟ ץʢᴇʤʝʛʽʤʝʥ ᴇʪʢʽʟʽʣʛʝʥ ʩʘʙʘ שʡʨʝʪʝʜʽ. ɻɸɾ-ʜʳװ

ʩʘʡ ʪʝʭʥʠʢʘ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʥʳ ʤʝשʛʝʨʛʝʥ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʪײʣסʘ ץʘʣʳʧʪʘʩʘʜʳ. 

ʆץʫʰʳʣʘʨʜʳש ʦץʫסʘ ʜʝʛʝʥ ʳʥʪʘʣʘʨʳ, ʩʘʙʘץץʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳץʪʘʨʳ ʘʨʪʘʪʳʥʳʥʘ 

ʩʝʥʽʤʜʽʤʽʟ. 

 
ᴄʜʝʙʠʝʪʪʝʨ: 

1. ʂʨʝʡʜʝʨ ʆ.ɸ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻʀʉ ʪʝʭʥʦʣʦʛʠʠ, ɻʝʦʠʥʬʦʨʤʘʪʠʢʘ ˉ 4, ʩ.49 

2. ʆʙʥʦʚʣʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ï ʚʝʣʝʥʠʝ ʚʨʝʤʝʥʠ. ɸʥʦʭʠʥʘ ɽ.ʃ.ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʫʯʠʪʝʣʷ ʎʇʄ 

ɸʆʆ çʅʘʟʘʨʙʘʝʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʰʢʦʣʳè, 2015 

3. ʆʙʣʳʩʪʳץ ʙʽʣʽʤ ʙʝʨʫʜʽש ʠʥʥʦʚʘʮʠʷʣʳץ ʜʘʤʫ ʬʘʢʪʦʨʳ ʨʝʪʽʥʜʝ װʟʜʽʢ ʤʝʢʪʝʧ ʤסײʘʣʽʤʜʝʨʽʥʽש 

ʪᴅʞʽʨʠʙʝʩʽ. ɹʝʩʽʥʰʽ ʦʙʣʳʩʪʳץ ᴅʜʽʩʪʝʤʝʣʽʢ ʢʦʥʬʝʨʝʥʮʠʷ ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש ʞʠʥʘסʳ. ï ʉʘʨʘʪʦʚ: çנʳʣʳʤʠ 

ʢʽʪʘʧè ʙʘʩʧʘʩʳ, 2008 ʞ. 

4. ʇʽʨʞʘʥʦʚ ɸ.ɿ.ɾʘשʘʨʪʳʣסʘʥ ʙʘסʜʘʨʣʘʤʘ ï ʙʽʣʽʤ ʙʝʨʫʜʽש ʞʘשʘ ʤʘʟʤײʥʳ. 2019, ʅɿʄ 

 

 

ʋɼʂ 502.1 

ʆʎɽʅʂɸ ʂɸʏɽʉʊɺɸ ʂʆʄʇʆʅɽʅʊʆɺ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ 

ɹʀʆʀʅɼʀʂɸʎʀʆʅʅʓʄʀ ʄɽʊʆɼɸʄʀ 

 

ʃʳʩʘʢʦʚʘ ʊ.ʅ., ɽʬʠʤʝʥʢʦ ɸ.ɺ., ʍʘʨʠʪʦʥʦʚʘ ʆ.ɸ. 

(ʉʂʋ ʠʤ. ʄ.ʂʦʟʳʙʘʝʚʘ)  



170 

 

 

ʅʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚʦʟʜʝʡʩʪʚʫʶʪ ʬʘʢʪʦʨʳ ʬʠʟʠʯʝʩʢʦʡ, ʭʠʤʠʯʝʩʢʦʡ, 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ. ʈʘʩʪʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʥʘʣʠʯʠʝ ʚ ʚʦʟʜʫʭʝ ʜʘʞʝ 

ʚ ʤʘʣʳʭ ʜʦʟʘʭ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʆʥʠ ʛʦʨʘʟʜʦ ʩʠʣʴʥʝʝ ʨʝʘʛʠʨʫʶʪ ʥʘ ʪʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʫ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ ʥʝ ʦʩʪʘʚʣʷʶʪ ʚʠʜʠʤʳʭ 

ʷʚʣʝʥʠʡ ʦʪʨʘʚʣʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʠʥʜʠʢʘʪʦʨʥʫʶ ʬʫʥʢʮʠʶ [1]. 

ʉʨʝʜʠ ʢʦʤʧʦʥʝʥʪʦʚ ʞʠʚʦʛʦ ʚʝʱʝʩʪʚʘ ʙʠʦʩʬʝʨʳ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʠʥʜʠʢʘʪʦʨʦʤ ʥʘʣʠʯʠʷ ʪʦʢʩʠʢʘʥʪʦʚ ʷʚʣʷʝʪʩʷ ʪʨʘʚʷʥʠʩʪʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. ʀʩʭʦʜʷ ʠʟ 

ʵʪʦʛʦ, ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʙʠʦʠʥʜʠʢʘʮʠʠ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʬʠʪʦʪʝʩʪʠʨʦʚʘʥʠʝ [2]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʜʣʷ ʙʠʦʠʥʜʠʢʘʮʠʠ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ 

ʙʳʩʪʨʦʪʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʜʦʩʪʫʧʥʦʩʪʴ, ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ. ʆʜʥʘʢʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚʳʙʦʨ ʨʘʩʪʠʪʝʣʴʥʳʭ ʚʠʜʦʚ ʜʣʷ 

ʙʠʦʠʥʜʠʢʘʮʠʠ ʜʦʣʞʝʥ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʠʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʢʦʥʢʨʝʪʥʳʤ 

ʟʘʛʨʷʟʥʠʪʝʣʷʤ ʠ ʥʘʣʠʯʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ. 

ɹʠʦʠʥʜʠʢʘʮʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʣʫʯʘʷʭ: ʫʩʪʘʥʦʚʣʝʥʠʷ ʪʘʢʩʦʥʘ ʧʦʯʚʳ ʠ ʝʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ; ʚʳʷʩʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʠ ʧʦʯʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ; ʦʮʝʥʢʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ (ʨʝʢʨʝʘʮʠʷ, ʟʘʛʨʷʟʥʝʥʠʝ, ʵʚʪʨʦʬʠʢʘʮʠʷ ʧʦʯʚ) [3]. ʉ 

ʧʦʤʦʱʴʶ ʨʘʩʪʝʥʠʡ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʦʪʜʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʧʦʯʚ: ʠʭ ʤʝʭʘʥʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ, ʚʣʘʞʥʦʩʪʴ, ʢʠʩʣʦʪʥʦʩʪʴ, ʟʘʩʦʣʝʥʥʦʩʪʴ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ [4].  

ʅʘʠʙʦʣʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʙʦʪʘʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʥʜʠʢʘʮʠʠ ʧʦʯʚ. 

ʌʠʪʦʠʥʜʠʢʘʮʠʷ ʧʨʠʚʣʝʢʘʝʪ ʩʚʦʝʡ ʥʘʛʣʷʜʥʦʩʪʴʶ, ʧʨʦʩʪʦʪʦʡ ʠ ʣʝʛʢʦʜʦʩʪʫʧʥʦʩʪʴʶ. 

ʐʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʧʨʦʮʝʩʩʦʚ ʛʠʜʨʦʤʦʨʬʠʟʤʘ. ʏʪʦʙʳ 

ʠʟʫʯʘʪʴ ʧʦʯʚʳ ʧʦ ʨʘʩʪʝʥʠʷʤ-ʠʥʜʠʢʘʪʦʨʘʤ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʬʠʪʦʮʝʥʦʟʳ ʩ 

ʜʠʢʦʨʘʩʪʫʱʝʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ï ʣʝʩ, ʣʫʛ, ʩʪʝʧʴ, ʙʦʣʦʪʦ ʠ ʪ.ʜ. ɿʥʘʷ ʨʘʩʪʝʥʠʷ ʢʘʞʜʦʡ 

ʛʨʫʧʧʳ, ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʥʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʣʠʯʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʯʚʳ. ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʙʠʦʠʥʜʠʢʘʮʠʠ ʧʦʯʚ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʝʝ ʮʝʣʝʡ, ʦʩʦʙʝʥʥʦʩʪʷʤ ʚʳʙʨʘʥʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʨʘʩʪʝʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʠʥʜʠʢʘʪʦʨʳ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʩʚʦʡʩʪʚ ʧʦʯʚ, ʪʘʢ ʢʘʢ ʦʥʠ ʨʝʘʛʠʨʫʶʪ ʥʘ ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʯʚʝ. ʅʘʧʨʠʤʝʨ, ʨʘʩʪʝʥʠʝ ʨʦʤʘʰʢʠ (Anthemis arvensis) ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʜʣʷ ʦʮʝʥʢʠ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ 

ʙʣʘʛʦʧʨʠʷʪʥʦ ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʢʠʩʣʳʭ ʧʦʯʚʘʭ.  

ʆʜʥʠʤ ʠʟ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʦʝ ʦʙʣʘʜʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʜʣʷ ʙʠʦʠʥʜʠʢʘʮʠʠ 

ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʷʚʣʷʝʪʩʷ ʦʜʫʚʘʥʯʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Taraxacum 

officinale). ɹʠʦʠʥʜʠʢʘʮʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʦʜʫʚʘʥʯʠʢʘ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʳʤ ʠ ʜʦʩʪʫʧʥʳʤ 

ʤʝʪʦʜʦʤ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʚ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʪʘʢ ʠ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʷʭ. ʂʘʢ ʙʠʦʠʥʜʠʢʘʪʦʨ, ʦʜʫʚʘʥʯʠʢ 

ʦʙʳʢʥʦʚʝʥʥʳʡ ʨʝʘʛʠʨʫʝʪ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ, ʧʦʛʣʦʱʘʷ ʪʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ ʠ 

ʜʨʫʛʠʝ ʟʘʛʨʷʟʥʠʪʝʣʠ ʠʟ ʚʦʟʜʫʭʘ. ʕʪʠ ʟʘʛʨʷʟʥʠʪʝʣʠ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʮʚʝʪ 

ʣʠʩʪʴʝʚ, ʘ ʪʘʢʞʝ ʥʘ ʬʦʨʤʫ ʠ ʨʘʟʤʝʨ ʮʚʝʪʢʦʚ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚʦʟʜʫʭ ʟʘʛʨʷʟʥʝʥ 

ʜʠʦʢʩʠʜʦʤ ʩʝʨʳ, ʣʠʩʪʴʷ ʦʜʫʚʘʥʯʠʢʘ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʩʚʝʪʣʳʤʠ ʠ ʤʝʥʴʰʝ, ʘ ʮʚʝʪʳ 

ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʨʳʭʣʳʤʠ ʠ ʙʣʝʜʥʳʤʠ. 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʛʦʨʦʜʘ 

ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʫʚʘʥʯʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ. ʆʪʙʦʨ 

ʤʘʪʝʨʠʘʣʘ ï ʢʦʨʟʠʥʦʢ ʦʜʫʚʘʥʯʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ ʠʶʥʝ 2022 ʛʦʜʘ, ʧʦ 

25 ʪʦʯʢʘʤ ʛʦʨʦʜʘ ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ. 
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ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʦʪʙʦʨ ʮʚʝʪʦʯʥʳʭ ʢʦʨʟʠʥʦʢ 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʛʦ ʮʚʝʪʝʥʠʷ ʦʜʫʚʘʥʯʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ï 1 ʜʝʢʘʜʫ 

ʠʶʥʷ, ʩʙʦʨ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʩʫʭʫʶ ʩʦʣʥʝʯʥʫʶ ʧʦʛʦʜʫ, ʚ ʦʜʥʫ ʬʘʟʫ ʮʚʝʪʝʥʠʷ ʜʣʷ 

ʘʥʘʣʠʟʘ ʬʝʨʪʠʣʴʥʦʩʪʠ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʚʳʙʨʘʥʘ ʤʝʪʦʜʠʢʘ ʵʢʩʧʨʝʩʩ ʦʮʝʥʢʠ 

ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦ ʪʝʩʪïʩʠʩʪʝʤʝ çʉʪʝʨʠʣʴʥʦʩʪʴ ʧʳʣʴʮʳ ʨʘʩʪʝʥʠʡ-

ʙʠʦʠʥʜʠʢʘʪʦʨʦʚè. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʳʣʴʮʳ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʣʦʜʦʚʠʪʦʩʪʠ ʨʘʩʪʝʥʠʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʦʡʩʪʚ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʳʣʴʮʳ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʡʦʜʥʘʷ ʤʝʪʦʜʠʢʘ. ɸʙʦʨʪʠʚʥʳʝ ʠ ʥʦʨʤʘʣʴʥʳʝ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʦʢʨʘʰʠʚʘʶʪʩʷ ʡʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ ʧʦ-ʨʘʟʥʦʤʫ.  

ʈʘʟʣʠʯʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ 

ʢʘʯʝʩʪʚʦ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʦʜʫʚʘʥʯʠʢʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʝʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ. ɺʳʜʝʣʷʶʪ: 

¶ ʅʝʥʦʨʤʘʣʴʥʳʝ, ʠʣʠ ʞʝ ʘʙʦʨʪʠʚʥʳʝ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ (ʨʠʩʫʥʦʢ 1, ʘ); 

¶ ʅʦʨʤʘʣʴʥʳʝ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ (ʨʠʩʫʥʦʢ 1, ʙ). 

 

  
ʘ                                                               ʙ 

ʈʠʩʫʥʦʢ 1 ï ʇʳʣʴʮʝʚʳʝ ʟʝʨʥʘ: ʘ ï ʥʝʥʦʨʤʘʣʴʥʳʝ (ʘʙʦʨʪʠʚʥʳʝ), ʙ ï ʥʦʨʤʘʣʴʥʳʝ 

 

ʆʩʥʦʚʥʳʝ ʦʪʣʠʯʠʷ ʥʦʨʤʘʣʴʥʳʭ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʦʪ ʘʙʦʨʪʠʚʥʳʭ 

(ʥʝʥʦʨʤʘʣʴʥʳʭ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 [5]. 

 

ʊʘʙʣʠʮʘ 1. ʆʩʥʦʚʥʳʝ ʦʪʣʠʯʠʷ ʥʦʨʤʘʣʴʥʳʭ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʦʪ ʘʙʦʨʪʠʚʥʳʭ 

(ʥʝʥʦʨʤʘʣʴʥʳʭ) 

ʆʪʣʠʯʠʪʝʣʴʥʳʝ 

ʏʝʨʪʳ 

ʅʝʥʦʨʤʘʣʴʥʳʝ 

(ʘʙʦʨʪʠʚʥʳʝ) 

ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ 

ʅʦʨʤʘʣʴʥʳʝ 

ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʦʢʨʘʰʠʚʘʥʠʷ ʨʘʩʪʚʦʨʦʤ 

ʡʦʜʘ 

ʅʝ ʦʢʨʘʰʝʥʳ ʠʣʠ 

ʩʣʘʙʦ 

ʦʢʨʘʰʝʥʳ 

ʀʥʪʝʥʩʠʚʥʦ 

ʦʢʨʘʰʝʥʳ 

ʇʦ ʨʘʟʤʝʨʫ ʈʘʟʥʳʝ ʆʜʠʥʘʢʦʚʳʝ  

ʇʦ ʬʦʨʤʝ ʅʝʧʨʘʚʠʣʴʥʦʡ 

ʬʦʨʤʳ 

(ʥʝʦʜʠʥʘʢʦʚʳʝ) 

ʆʜʠʥʘʢʦʚʳʝ  

 

 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ [6]: 

1. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ 
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1.1. ʇʦʜʛʦʪʦʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʤʠʢʨʦʩʢʦʧ, ʧʨʝʜʤʝʪʥʳʝ ʠ ʧʦʢʨʦʚʥʳʝ ʩʪʝʢʣʘ, 

ʧʨʝʧʘʨʦʚʘʣʴʥʳʝ ʠʛʣʳ, ʧʠʧʝʪʢʘ). 

1.2.  ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʩʣʘʙʦʛʦ ʨʘʩʪʚʦʨʘ ʡʦʜʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʦʢʨʘʩʢʠ ʧʳʣʴʮʳ 

(2 ʤʣ. 5%-ʥʦʡ ʡʦʜʘ ʨʘʟʙʘʚʠʪʴ ʚʦʜʦʡ ʜʦ 10 ʤʣ.). 

2. ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

2.1. ʀʟʚʣʝʯʝʥʠʝ ʧʳʣʴʮʳ ʠʟ ʧʳʣʴʥʠʢʘ ʮʚʝʪʢʘ, ʩ ʧʦʤʦʱʴʶ ʧʨʝʧʘʨʦʚʘʣʴʥʦʡ ʠʛʣʳ, 
ʠ ʧʦʤʝʱʝʥʠʝ ʝʝ ʥʘ ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ. 

2.2. ʇʠʧʝʪʢʦʡ ʥʘʥʝʩʪʠ ʥʘ ʧʳʣʴʮʫ ʢʘʧʣʶ ʨʘʩʪʚʦʨʘ ʡʦʜʘ ʠ ʧʝʨʝʤʝʰʘʪʴ ʝʝ, 
ʠʩʧʦʣʴʟʦʚʘʚ ʧʨʝʧʘʨʦʚʘʣʴʥʫʶ ʠʛʣʫ, ʪʘʢ ʯʪʦʙʳ ʚʩʝ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʦʢʘʟʘʣʠʩʴ ʚ 

ʨʘʩʪʚʦʨʝ. 

2.3. ɺʳʜʝʨʞʘʪʴ ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʚ ʪʝʯʝʥʠʝ 2-ʭ ʤʠʥʫʪ, ʧʦʩʣʝ ʵʪʦʛʦ 

ʥʘʢʨʳʪʴ ʢʘʧʣʶ ʧʦʢʨʦʚʥʳʤ ʩʪʝʢʣʦʤ ʠ ʨʘʩʩʤʦʪʨʝʪʴ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ. 

2.4. ʇʦʜʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʥʦʨʤʘʣʴʥʳʭ ʠ ʘʙʦʨʪʠʚʥʳʭ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ (ʦʙʱʘʷ 

ʩʫʤʤʘ ʥʝ ʤʝʥʝʝ 200-300 ʚ ʢʘʞʜʦʡ ʧʨʦʙʝ). 

3. ʆʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ 

3.1. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʮʝʥʪʘ ʥʦʨʤʘʣʴʥʳʭ ʠ ʘʙʦʨʪʠʚʥʳʭ ʟʝʨʝʥ ʧʳʣʴʥʠʢʘ ʮʚʝʪʢʘ. 
ʈʘʩʯʝʪ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 1: 

                     (1) 

ʛʜʝ ɸ ï ʧʨʦʮʝʥʪ ʩʦʜʝʨʞʘʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʚ ʧʳʣʴʥʠʢʘʭ ʮʚʝʪʢʘ; 

ɺ ï ʯʠʩʣʦ ʥʦʨʤʘʣʴʥʳʭ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ; ʉ ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʚ 

ʧʳʣʴʥʠʢʘʭ ʮʚʝʪʢʘ). 

3.2. ʆʬʦʨʤʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʈʘʩʯʝʪ ʧʨʦʮʝʥʪʘ ʥʦʨʤʘʣʴʥʳʭ ʠ ʘʙʦʨʪʠʚʥʳʭ ʟʝʨʝʥ ʧʳʣʴʥʠʢʘ ʮʚʝʪʢʘ ʧʨʦʚʦʜʠʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ (1). ʇʨʠʤʝʨ ʨʘʩʯʝʪʘ ʜʣʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʧʘʨʢʘ: 

ɺ=221; ʯʠʩʣʦ ʥʦʨʤʘʣʴʥʳʭ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ. 

ʉ=250; ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʚ ʧʳʣʴʥʠʢʘʭ ʮʚʝʪʢʘ. 

ɸ=221*100/250=88,4% ï ʧʨʦʮʝʥʪ ʩʦʜʝʨʞʘʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʚ 

ʧʳʣʴʥʠʢʘʭ ʮʚʝʪʢʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.  

ʇʨʠʤʝʨ ʨʘʩʯʝʪʘ ʧʦ ʬʦʨʤʫʣʝ (1) ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʳ ï ʨʘʡʦʥ ʊʕʎ-2.  

ɺ=155; ʯʠʩʣʦ ʥʦʨʤʘʣʴʥʳʭ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ. 

ʉ=250; ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʚ ʧʳʣʴʥʠʢʘʭ ʮʚʝʪʢʘ. 

ɸ=155*100/250=62% ï ʧʨʦʮʝʥʪ ʩʦʜʝʨʞʘʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʚ 

ʧʳʣʴʥʠʢʘʭ ʮʚʝʪʢʘ. 

ʅʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʥʦʨʤʘʣʴʥʳʭ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥ ʚ ʪʦʯʢʘʭ 

ʛʦʨʦʜʘ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʠʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʘ 

ʥʘʠʤʝʥʴʰʠʡ ʧʨʦʮʝʥʪ ʥʦʨʤʘʣʴʥʳʭ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʩʦʜʝʨʞʠʪʩʷ ʚ ʤʝʩʪʘʭ ʘʢʪʠʚʥʦʛʦ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ ï ʧʨʝʜʧʨʠʷʪʠʷ 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʚʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʠʦʠʥʜʠʢʘʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʳʤ, ʥʝ 

ʪʨʝʙʫʶʱʠʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʨʝʤʝʥʠ ʤʝʪʦʜʦʤ ʠʟʫʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ. ʇʳʣʴʮʘ ʦʜʫʚʘʥʯʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʚ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʠʤʝʝʪ ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ, ʧʨʦʮʝʥʪ ʥʦʨʤʘʣʴʥʳʭ ʧʳʣʴʮʝʚʳʭ ʟʸʨʝʥ ʙʣʠʟʦʢ ʢ 

100%. 
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ʈʠʩʫʥʦʢ 2 ï ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʥʦʨʤʘʣʴʥʳʭ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʠʦʠʥʜʠʢʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ 

ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ ʚʳʷʚʣʝʥʳ ʪʦʯʢʠ ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʦʪʤʝʯʝʥ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʝ ï ʊʕʎ-2, ʠ ʟʦʥʝ 

ʩʠʣʴʥʦʛʦ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ï ʢʦʣʴʮʦ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʫʣʠʮ ɾʘʤʙʳʣʘ ʠ ʗ. ɻʘʰʝʢʘ, 

ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʥʠʞʝ 70%.  ʉʨʝʜʥʠʡ 

ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚʳʷʚʣʝʥ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʪʦʯʢʘʭ ʛʦʨʦʜʘ, ʩ 

ʧʨʦʮʝʥʪʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ 70-90%.  ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ 

ʘʪʤʦʩʬʝʨʳ ʦʙʣʘʜʘʝʪ ʧʨʦʮʝʥʪʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʧʳʣʴʮʳ ʩʚʳʰʝ 90%, ʵʪʦ ʪʝʨʨʠʪʦʨʠʠ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ï ʎʝʥʪʨʘʣʴʥʳʡ ʧʘʨʢ ʢʫʣʴʪʫʨʳ ʠ ʦʪʜʳʭʘ, ʠ 

ʙʣʠʟʢʦʨʘʩʧʦʣʦʞʝʥʥʘʷ ʢ ʥʝʤʫ ʫʣʠʮʘ ʂ.ʉʫʪʶʰʝʚʘ 58/ɹ.  

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʜʝʥʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɺ ʩʝʣʠʪʝʙʥʳʭ ʟʦʥʘʭ ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʫʣʫʯʰʠʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ.  ɼʣʷ 

ʫʤʝʥʴʰʝʥʠʷ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʧʨʠʜʦʨʦʞʥʳʭ ʟʦʥ (ʢʦʣʴʮʦ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʫʣʠʮ ɾʘʤʙʳʣʘ 

ʠ ʗ.ɻʘʰʝʢʘ) ʥʝʦʙʭʦʜʠʤʦ: ʨʘʮʠʦʥʘʣʴʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ, 

ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʝʨʝʭʦʜ ʘʚʪʦ 

ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʝ ʪʦʧʣʠʚʦ.  ɼʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥ (ʨʘʡʦʥ ʊʕʎ-2): ʢʦʥʪʨʦʣʴ ʟʘ 

ʪʝʨʨʠʪʦʨʠʷʤʠ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ, ʧʝʨʝʭʦʜ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʤʘʣʦʦʪʭʦʜʥʦʝ ʠ 

ʙʝʟʦʪʭʦʜʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʨʝʛʫʣʷʨʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʚʳʙʨʦʩʘʤʠ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʠ ʪ.ʜ. 
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