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EXTRACTS OF MEDICINAL PLANTS OF THE NORTH KAZAKHSTAN REGION 

AS AN ALTERNATIVE TO TRICLOSAN IN DISINFECTANTS  

 

Ashirbekova Zh.N., Dyuryagina A.N., Ostrovnoy K.A., Byzova Yu.S. 

(M.Kozybaev NKU) 

 

In connection with the current epidemiological situation, the issue of creating 

disinfectants that differ in availability and at the same time high rates of antimicrobial action 

is quite acute. The choice of this research direction is due to an urgent global problem, which 

is becoming increasingly acute in the context of a pandemic, which consists in the growing 

resistance to synthetic antibacterial additives of strains of many known pathogenic bacteria, as 

a result of which new pathogenic microorganisms appear. 

Analysis of the formulations and composition of modern antibacterial detergents allows 

us to conclude that the most widely used antibacterial components in the soap base are 

triclosan and triclocarban [1]. 

 
Figure 1 - Chemical structure of triclosan and triclocarban 

 

Triclosan is a lipophilic compound with antimicrobial properties. It is used in many 

personal care products, including toothpastes, antibacterial soap, deodorant soap, cosmetic 

and antiseptic products, and antiperspirants [2]. 

Numerous studies have proved that the widespread use of synthetic antibacterial 

additives in household chemicals has led to a loss of sensitivity to pathogenic bacteria. 

Constantly using soap with an antibacterial effect, there is a risk that sooner or later exposure 

to disinfectant components will cause genetic mutations in bacteria and lead to the appearance 

of microorganisms that are not sensitive to them [3]. 

A study conducted in 2000 showed that small amounts of triclosan can be absorbed 

through the skin and enter the bloodstream. Triclosan is rapidly absorbed and distributed in 

the human body. Maximum concentrations are reached within three hours after oral 

administration. However, the metabolism and excretion of the compound occur quickly [4]. It 

was revealed that the widespread use of triclosan for 50 years led to the appearance of 

bacteria in humans (E. coli, Staphylococcus aureus) [5] insensitive to antibiotics of the 

fluoroquinolone group (ciprofloxacin). This may lead to a lack of effect from antibiotics in the 
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case of human disease. 700 thousand people die every year due to antibiotic resistance in the 

world. And if this problem is not solved, then by 2050 this figure will reach 10 million [6]. 

In recent years, caution has been growing due to the fact that with prolonged use of 

triclosan, it can cause problems with endocrine regulation and the ability to procreate, and 

also has a negative effect on the brain of unborn children, also has a destructive effect on the 

immune system and causes allergies. Animal studies have shown that triclosan increases the 

risk of infertility, early puberty and hormonal problems [7]. Triclosan was created as a 

powerful antibacterial and antifungal agent. However, in the end, it caused gene mutations in 

bacteria that make them more resistant to the effects of such antiseptics. The Scientific 

Committee on Consumer Safety of the European Union has issued a warning that triclosan 

can cause an increase in antibiotic resistance [8]. 

In 2014, the US state of Minnesota signed a local law banning the use of triclosan in 

consumer goods. It came into force three years later, many companies fulfilled its 

requirements earlier than this period. In 2016, the American FDA agency decided to ban the 

use of triclosan and triclocarban in liquid and solid soap, since the manufacturers using them 

could not prove their safety and effectiveness with prolonged use [9]. 

Thus, multiple studies have shown that antibacterial additives in hygiene products 

provoke allergic reactions, increase antibiotic resistance of bacteria, can cause endocrine 

disorders, acute and chronic intoxication, and even have carcinogenic properties.  

Medicinal plant raw materials of the North Kazakhstan region as an alternative to triclosan 

The main active antibacterial substances of medicinal plants are phytoncides, which are a 

complex of compounds - flavonoids, terpenoids, tannins and other substances [10]. 

Phytochemically, medicinal plants of Kazakhstan contain most of the known classes of 

biologically active substances (flavonoids, alkaloids, organic phenolic acids, vitamins, 

tannins, coumarins, etc.). Phyto preparations less often than traditional antibacterial agents 

cause the formation of resistant strains of microorganisms and even with prolonged use do not 

provoke the development of resistance of microorganisms [11]. 

The North Kazakhstan region is geographically located in favorable climatic conditions 

for the growth of medicinal plants, which include a biologically active component compatible 

with a soap base, which makes it possible to harvest plant raw materials with little labor. 

Analysis of the literature data indicates the lack of research in the creation of antimicrobial 

detergents containing extracts of burdock root (Arctium lappa), wormwood (Artemisia). 

 

 
Figure 2 ï Wormwood (Artemisia) and burdock root (Arctium lappa) 

  

The main biologically active antibacterial and antifungal components of medicinal plant raw 

materials 

 



6 

 

From a medical point of view, organic compounds such as flavonoids, terpenoids and 

many other biologically active substances are considered to be a more necessary component 

of medicinal plants. Flavonoids are natural dyes, food antioxidants, tannins. A number of 

flavonoids have antibacterial (antimicrobial) action [12]. All terpenoids have antispasmodic 

effects, sedative, expectorant methods (terpinghydrate), anti-inflammatory and antibacterial, 

stimulating cardiac work and respiration (camphor). Monoterpenes have antibacterial, 

diuretic, stimulating effect; possess antiviral properties; are used as fungicides, antiseptics, 

insecticides [13]. The main antibacterial components of medicinal plant raw materials are 

presented in Figure 3. 

 
Figure 3 - Antibacterial components of medicinal plant raw materials 

 

To extract the main groups of biologically active substances in the studied plant samples, 70% 

ethanol extraction was carried out by Soxlet, studied for the presence of the main groups of 

BAS. Qualitative analyses were carried out on the identified classes such as flavonoids and 

terpenoids according to known sources [14]. The results are shown in Table. 

 
BAS Group  Qualitative Reaction  Observation Wormwood Burdock 

Root 

Terpenoids To 0.1 ml of the substance add 0.9 ml 

of 96% alcohol, 0.5 ml of phosphoric-

molybdenum acid of 5% alcohol 

solution, 0.5 ml of concentrated 

sulfuric acid and mix gently.  

 

Bright green coloring 

appear. 

 

 

 

+ + 

To 3 ml of the substance, very 

carefully, along the wall, without 

shaking, add 1 ml of a solution of p-

dimethylaminobenzaldehyde in 

concentrated sulfuric acid. 

A brownish-red ring 

appears at the 

interface of the layers 

+ + 

Flavonoids The Zaprometov reaction 

 

Appear shades of red  + + 

The reaction of Herhammer and 

Miller.  

A red-brown staining 

or precipitate appears 

instantly  

 

+ + 

Gage reaction.  Coloring from pale 

yellow to bright 

yellow  

+ + 

From the table it can be concluded that a qualitative analysis proved that extracts of 

burdock root (Arctium lappa), wormwood (Artemisia) have groups of BAS containing 

antibacterial components. 
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The development of a formulation of a disinfectant detergent with natural components 

as an antibacterial agent will make it possible to create competitive, affordable, safe for public 

health antibacterial detergents, which is especially in demand in the sanitary and 

epidemiological situation of the present time. 
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SORPTION OF CHROMIUM (VI) IONS BY NEW ANIONITES  
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1
Khakimbolatova 

K.Kh.  

(
1
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2
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Electroplating wastewater containing heavy metal ions causes enormous economic and 

environmental damage. Therefore, almost all reservoirs are subject to anthropogenic 

influence. Long-term observations of the dynamics of surface water quality have revealed a 

tendency to increase their pollution. Wastewater production contains elevated concentrations 

of chromium (VI) ions, which exceed the maximum permissible standards (MPC for 

discharge into fisheries reservoirs 0.05 mg / dm
3
) by almost 200 times. Similar problems exist 

in other electroplating industries using chrome plating processes. Chemical, physico-

chemical, electrochemical and biological methods are used to solve them. A special place 

among these methods is occupied by sorption purification methods, characterized by a high 

degree of extraction of metal ions and the possibility of automating the process. The 

development of an efficient cost-effective wastewater treatment process from chromium (VI) 

ions to the requirements of quality standards is an urgent and environmentally important 

problem. 

https://naked-science.ru/article/column/ekonomika-i-sinegnojnaya-palochka-skolko-stoit-novyj-antibiotik-postroit-i-pri-chem-tut-natsionalnaya-bezopasnost
https://naked-science.ru/article/column/ekonomika-i-sinegnojnaya-palochka-skolko-stoit-novyj-antibiotik-postroit-i-pri-chem-tut-natsionalnaya-bezopasnost
https://chemicalportal.ru/compounds/triklozan/
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Chromium is one of the biogenic elements that are constantly part of the tissues of 

plants and animals. However, in its pure form, chromium is quite toxic, it has a negative 

impact on human health [1]. 

In the wastewater of chemical, machine-building, textile, leather tanning and other 

industries, the concentration of chromium exceeds the maximum permissible. In this regard, 

the problem of wastewater treatment from chromium (VI) ions is relevant today. A large 

number of methods for extracting non-ferrous metals from industrial wastewater are known. 

The most used methods are divided into reagent (chemical), biological, electrochemical, 

flotation, sorption. The traditional method of cleaning waste solutions from chromium, based 

on the precipitation of poorly soluble chromium (VI) hydroxide, does not always provide the 

required degree of purification [2]. 

The sorption method is one of the most effective and technologically simple ways to 

remove chromium. Activated carbons, synthetic sorbents, and industrial waste are used as 

sorbents. The process of adsorption extraction of hexavalent chromium from wastewater is 

carried out with intensive mixing of the sorbent with the solution, when filtering the solution 

through a sorbent layer or in a fluidized bed on periodic and continuous installations. The 

advantages of the method are: purification to MPC, the possibility of joint removal of 

impurities of various nature, the absence of secondary contamination of the treated waters, the 

possibility of recovery of sorbed substances, the possibility of returning purified water after 

pH adjustment [3]. 

In order to study the sorption of Cr(VI), we synthesized anionite based on diglycidyl 

ether of dioxyphenylpropane (ED-20), allylglycidyl ether (AGE) and polyethylenimine (PEI) 

(Ionite ̄ 3). 

Elemental analysis (calculated / found), %: C - 63.98/63.24; H - 8.45/8.93; N - 

10.92/10.82; O - 16.65/17.01. 

We also synthesized epoxyamine from benzylamine (BA) and epichlorohydrin (ECG), 

condensation of which with polyethylenimine (PEI) produced a multifunctional BAïECGï

PEI anionite (Ionite ̄ 18). 

Elemental composition of anionites (found / calculated), % for BA-ECG-PEI: S ï 70.72 

/ 70.92; H ï 17.61 / 17.48; N ï 7.81 / 8.09; O ï 3.86 / 3.51. 

To determine the sorption capacity of the synthesized ion-exchangers us was prepared 

model solutions (concentration of 25; 50; 75; 100 mg/l Cr (VI)), prepared from salt K2Cr2O7 

brand "X. h" (Sigma-Aldrich). The main physico-chemical properties of the synthesized 

anionites are given in Tables 1, 2. 

 

Table 1 - Basic physico-chemical properties of synthesized anionites 

 

Anionites based on 
SECHCl, 

mg-eqĿg
-1

 

Vsp, 

mlĿg
-1

 

Chemical stability in 

solutions, % 

Thermal 

stability in 

water, % 5 n 

H2SO4 

5 n 

NaOH 

10% 

H2O2 

AGE-ED-20-PEI 3.75 3.2 98.2 98.9 75.0 96.1 

BAïECGïPEI 8.95 5.7 97.9 98.7 72.0 94.1 

where SEC HCl is the static exchange capacity of anionite in 0.1 n HCl solution, 

Vsp ï specific volume of anionite 
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Table 2 - Sorption properties of synthesized anionites 

 

ˉ  Concentration of Cr (VI), mg/dm
3
 SECCr, ʤʛ/ʛ 

of ionites 

Extraction of Cr(VI) 

by ionites, % in model 

solutions 

sorption filters 

ionite ˉ 3 ionite ˉ 18 ˉ 3 ˉ18 ˉ 3 ˉ18 

1 8.51 0.12 0.105 3.4 3.4 98.59 98.83 

2 19.94 0.2 0.71 7.9 7.7 99.0 96.44 

3 25.01 0.64 2.37 9.7 9.1 97.45 90.53 

4 34.82 1.58 5.52 13.5 11.7 95.47 84.15 

 

A basic technological scheme of a desalination plant has been developed, which 

consists of modular blocks of reagent-mechanical, sorption, membrane, ion exchange and 

bacterial purification (Figure). 

It has been established that water purification by the ion exchange method occurs due 

to the rapid absorption by the anion exchanger of all negatively charged hardness salts, 

including chlorides and sulfates. 

Mine water Solution of coagulant, flocculant 

 

                                                                                                     Sludge into the worked-

out  

 

tunnel 

                  Adsorbent   

                                                   Clarified drain 

 

 

 

                                                           sorption 

                                                           filtrate 

 

                                                                                              Technical water for 

         production needs 

 

                       Anionite                                                                                          

 

 

                                                                                              Technical water for 

                                                                                                production needs 

 

 

 

 

 

 

                                            Drinking water 

 

Figure - Basic technological scheme of demineralization and neutralization of mine waters 

REAGENT - MECHANICAL CLEANING 

ADSORPTION CLEANING 

MEMBRANE CLEANING 

ION EXCHANGE CLEANING 

BACTERIAL CLEANING 
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 Thus, due to the sufficiently high sorption properties, the studied anionites can be used 

in non-ferrous and ferrous metallurgy, as well as for the purification of industrial and 

domestic wastewater, for the processing of non-ferrous metal waste containing chromium 

(VI).  
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Pine pollen is a unique remedy given to us by nature. It is formed in male pine cones 

and is necessary for the fertilization and development of new plant organisms.  

Pine pollen has a rich chemical composition. Its main value for the human body lies in 

the presence of easily digestible amino acids.  

Pine pollen is a unique natural gift. It is formed in male pine cones, serves for 

fertilization and development of new plant organisms. Therefore, it is characterized by a rich 

and diverse composition. Ripens usually in mid-May. Evidence of maturity is the change in 

color of the cones from green to yellow and the loss of stickiness. To get a valuable product, 

you need to act quickly. The fact is that the pollen is very light and is carried by the wind 

within 1-3 days. True, in the forest thicket, where the sun's rays almost do not reach, it 

remains in the cones a little longer, 4-5 days. 

These organic compounds are involved in the production of enzymes, the synthesis of 

proteins, blood cells, and perform many other functions. 

This unique natural remedy has been used in cosmetology since the middle of the last 

century. In 1950, the first patent was issued for pine pollen as a component of medical 

cosmetics. In the 70s of the 20th century, Japanese cosmetologists began to use pollen. The 

use of pine pollen in cosmetology has become possible due to the high content of vitamins 

and other useful substances in it, as well as hypoallergenicity. Vitamins in the composition of 

pollen have a healing effect on the skin: Vitamin A is an excellent prophylactic against acne, 

pustular skin diseases; Vitamin C promotes the synthesis of collagen, which is responsible for 

the elasticity, firmness and youthfulness of the skin, and also prevents premature aging by 

preventing the destructive action of free radicals, fights pigment spots on the skin; Ŀ 

Tocopherol dilates skin vessels, improves local blood circulation, which makes the skin well-

groomed and smooth, and the face looks healthy. Due to its antiseptic properties, pollen 

inhibits the activity of pathogenic microorganisms on the surface of the skin, which helps to 

cleanse it of acne. 

 Pine pollen is rich in amino acids that are absorbed by skin cells, contains natural 

vitamins and many types of enzymes necessary for the skin, so it has a cosmetic function. The 
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combination of vitamins C, E, B contained in pine pollen can eliminate free radicals, inhibit 

the formation of chloasma and age spots, eliminate melanin in the skin, whiten the skin and 

give it a healthy look. And the lack of vit. B1 and B2 leads to such phenomena as swelling, 

vesicles, itching on the face, seizures in the corners of the mouth. 

The chemical composition of pine pollen 

 Pollen contains: amino acids; vitamins A, B, C, P; lipids; sugar; organic acids; 

flavonoids; enzymes; microelements (iron, manganese, potassium, magnesium, selenium, 

zinc, phosphorus, calcium, copper).  

In the composition, scientists discovered about twenty essential amino acids that are not 

synthesized in the body, but must constantly be supplied to it from the outside. In addition, 

pollen contains a large number of macro and microelements. Phytotherapists call pine pollen a 

unique product that is extremely beneficial for the body and at the same time does not give 

side effects and is hypoallergenic. 

Using the method of IR - spectroscopy, the study of the functional - group composition 

of the products obtained by sequential extraction of Scots pine pollen with ethanol (70%) was 

carried out. 

 

 
 

Figure 1 - IR spectrum of the alcohol extract of Scots pine pollen 

 

Table 1 - Data on the interpretation of the IR spectrum. 

 

Range,cm
-1

 

Literature data 

Range,cm
-1

 

Experimental data 

Spectral Information 

3600-2500 2919, 2851 Stretching vibrations of H atoms attached 

to C, O, N and S atoms 

1780-1600 1631 Stretching vibrations of the carbonyl 

groups for ketones, aldehydes, carboxylic 

acids, esters and amides 

1700-1500 1623 Stretching vibrations of double bonds: 

C=C (in olefins and aromatics) 

1450-1300 1397 Deformation vibrations of the C-H bond 

 4000,0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 450,0 , 7 53 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
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68 
69 
70 
71 
72 
73 
74 
75 

cm-1 

%T  

2919,21 

1631,57 
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(in branched chain hydrocarbons) 

1300-1000 1298,1218,1065,1027 Deformation, as well as stretching 

vibrations of the C-O bond (alcohols, 

ethers, acetals, ketals, esters, acids); 

stretching vibrations of the CN bond 

(amines) 

900-690 823,801,754,721,703,681 Characteristic fluctuations of aroma- tic 

substitution (deformation vibrations C-H) 

 

IR-spectroscopy of Scotch pine pollen was carried out. An analysis of these data shows 

that the main component of the solid fraction is saturated aliphatic carboxylic acids that do not 

contain electrophilic substituents. This is evidenced by the presence of an absorption band at 

1631 cm 
-1

 in the region of the stretching vibrations of C = O groups in combination with 

broad bands with maxima at 2800 and 3400 cm 
-1

 belonging to the stretching vibrations of 

carbonyl groupsThe use of pine pollen in cosmetology. 

Biological testing of compositions 

 

 
Picture 2 - Cream and hair balm "Pinus" 

 

After adding the biologically active complex of pine pollen, the resulting compositions 

were distributed to 20 volunteers, under the supervision of a dermatologist. The most 

successful compositions were proposed for testing. The cream was applied after cleansing to 

the face, including the d®collet®. The cream has been proven to be effective for all skin types 

and all ages. 

On the basis of the salon, research was also carried out on hair balm. A group of 10 

volunteers were asked to apply the balm immediately after washing their hair for 5-10 

minutes. After the end of the application, all participants in the experiment noted that the balm 

removes dandruff, strengthens and gives shine to the hair, and stimulates the regeneration of 

skin cells. 

 

Table 2 - Conclusion on the use of cosmetic compositions with pine pollen extract 

Cosmetic composition 

with pine pollen extract 

Conclusion 

Cream for face, hands and 

body 

Products that help to cope with freckles, age spots, acne 

and blackheads. This product restores skin elasticity, helps 

to smooth out shallow mimic and age wrinkles 
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Hair balm Means remove dandruff, strengthen and give shine to the 

hair, stimulate the regeneration of skin cells 

 

Pilot batches of cosmeceutical compositions of the experimental series "Pinus" (cream 

and hair balm) were made, which were tested on the basis of the Adara health and beauty 

center in Petropavlovsk. And the following conclusion was made: these cosmetic 

compositions can be used as cosmeceuticals. 
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METHODS OF PROTECTION AGAINST ELECTROCHEM ICAL 

CORROSION BY APPLYING PAINT AND VARNISH COATINGS  
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(SKU M. Kozybaev) 

 

The transition to a more thermodynamically stable oxidized state for most technical 

products made of metals and alloys under the influence of the external environment, as well 

as various physico-chemical and biological factors, in which their destruction or loss of 

marketable quality occurs, is called metal corrosion [1]. 

The economic losses from corrosion damage metal are huge. According to experts from 

various industrialized countries, these losses amount to an average of 3% of GDP. So, 

according to the latestdata, in the United States, the damage and costs of combating corrosion 

amounted to 3.1 % of the GDP [2], in Germany-2.8 % of GDP. In Kazakhstan, the annualloss 

of metals from the total mass of the metal pool due to corrosion damage is up to 12%, which 

corresponds to the loss of up to 30% of the metal produced per year [3-5]. At the same time, 

10-20% are losses, including the mass of failed metal structures, products, and equipment 

[6].It is established that with the timely use of anticorrosion protection means, about 15% of 

losses associated with corrosion damage to steel structures can be prevented [7]. 

The most common means of protecting structural materials from the destructive effects 

of a corrosive environment is the application of paint and varnish coatings (LCP). It should be 

noted that, regardless of the composition and method of coating, a layer of water sorbed on 

the surface of the steel substrate with a thickness of about 1 nm remains under the paint film. 

Also, some are as between the coating and the substrate, in particular, the depressions 

between irregularities; contain gas layers with a thickness of about 1 Õm, which corresponds 

to the average height of micro-roughness of the painted surface [8]. Therefore, in most cases, 

the process of metal corrosion under the paintwork is electrochemical in nature. 

The electrochemical corrosion processes basically involves three component 

atmospheres: water, oxygen, projecting in an oxidizer, and ionized particles with a high 

affinity to metal (anions) [9]. 

The corrosion resistance of steel is determined by the interactions between the 

constituents of the steel. The surface of the steel substrate simultaneously contains both anode 

and cathode sections, between which electric current passes in the presence of a surface layer 
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of water or other conductive solution (Figure 1). It is generally assumed that current transfer 

is carried out by electrons formed on the anodes. This leads to a lack of electrons in the anode 

region and iron in the form of ions passes in to the solution by reaction: 

 

FeðFe
2
+ +2e, (1) 

 

 
Figure 1ïMechanism of electrochemical corrosion. 

 

Further, the electrons are consumed in the cathodic areas where by - differently interact 

in dependence on the presence of oxygen. When atmospheric corrosion occurs under normal 

conditions, there is a sufficient supply of oxygen for the next cathodic reaction to occur: 

O2+2H2O+4eð4OH
-
 (2) 

Generalizing the reaction schemes 1 and 2, we obtain: 

4Fe+2O2+4H2Oð4Fe (OH)2
 (3

) 

Hydroxyl ions (
OH-

) react with divalentiron ions (Fe
+2

) to form iron (II) hydroxide to 

form a precipitate that additionally reacts with air oxygen and water to form a hydrated iron 

oxide known as rust. 

The rate of formation of corrosion products will increase if the resistance to the process 

of electron transfer from the anode to the cathode decreases.This can be done by increasing 

the conductivity of water due to the presence of dissolved salts, such as sea salt, as wellas 

sulfur products during precipitation. It was found that in the course of atmospheric corrosion, 

moisture is a determining factor in the rate of rust formation. When in contact with acids, the 

corrosion activity increases due to direct damage to steel, in that while an alkaline 

environment suppresses metal corrosion. 

It follows that to prevent corrosion processes, it is necessary to suppress the transition of 

electrons from the anode to the cathode region, called the corrosion current [10]. 
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ɻʈɸʌ-ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʉʃʆɾʅʆʉʊʀ ʉʊʈʋʂʊʋʈ ʈɽʐɽʅʀʁ 

ʍʀʄʀʏɽʉʂʀʍ ɿɸɼɸʏ 
 

ɸʙʨʘʤʝʥʢʦ ɸ.ʉ. 

(ʆʤɻʇʋ, ʛ. ʆʤʩʢ, ʈʌ) 

 

ʈʝʘʣʠʟʘʮʠʷ ʣʠʯʥʦʩʪʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʙʫʯʝʥʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʦʨʛʘʥʠʟʘʮʠʶ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ ʨʘʟʣʠʯʥʦʤ ʫʨʦʚʥʝ ʩʣʦʞʥʦʩʪʠ ʠ 

ʪʨʫʜʥʦʩʪʠ [1]. ɺʘʞʥʳʤ ʩʨʝʜʩʪʚʦʤ ʪʘʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʟʘʜʘʯʠ. 

ʆʜʥʘʢʦ ʧʦʥʷʪʠʝ ʩʣʦʞʥʦʩʪʠ ʟʘʜʘʯ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ ʦʙʫʯʝʥʠʷ ʠ ʯʘʩʪʥʳʭ ʤʝʪʦʜʠʢʘʭ 

ʪʨʘʢʪʫʝʪʩʷ ʥʝ ʚʩʝʛʜʘ ʦʜʥʦʟʥʘʯʥʦ. ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʝʜʘʛʦʛʦʚ 

ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʘʜʘʯ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. ʆʧʨʦʩ ʫʯʠʪʝʣʝʡ ʭʠʤʠʠ 

ʰʢʦʣ ʛ. ʆʤʩʢʘ ʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ 92% ʫʯʠʪʝʣʝʡ ʥʝ ʨʘʟʣʠʯʘʶʪ ʧʦʥʷʪʠʷ 

çʩʣʦʞʥʦʩʪʴè ʠ çʪʨʫʜʥʦʩʪʴè ʟʘʜʘʯʠ. ʕʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʤ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʟʘʜʘʯʠ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʦʙʲʝʢʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʣʦʞʥʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʝʥ ʩʧʦʩʦʙ 

ʦʮʝʥʢʠ ʩʣʦʞʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʩʣʦʞʥʳʭ ʩʪʨʫʢʪʫʨ. ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʦʨʠʷ ʛʨʘʬʦʚ 

ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʩʦʩʪʘʚ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ, ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʨʘʟʣʠʯʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʜʘʚʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʩʣʦʞʥʦʩʪʠ ʵʪʠʭ ʩʪʨʫʢʪʫʨ [2]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʩʫʱʝʩʪʚʫʶʱʝʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʚʦʟʤʦʞʥʦʩʪʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ ʥʘ ʨʘʟʥʦʤ ʫʨʦʚʥʝ ʩʣʦʞʥʦʩʪʠ ʠ ʥʝ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʴʶ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʥʦʚ ʪʘʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʦʙʫʯʝʥʠʠ ʭʠʤʠʠ ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʥʘʰʝʡ ʨʘʙʦʪʳ. 

ʄʦʞʥʦ ʩʯʠʪʘʪʴ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ, ʯʪʦ ʚ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʟʘʜʘʯʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʥʝʢʘʷ ʨʝʘʣʴʥʘʷ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ. ɺ ʨʘʙʦʪʝ [2, ʩ.86] 

ʦʪʤʝʯʘʝʪʩʷ: çʂʘʞʜʘʷ ʟʘʜʘʯʘ ʢʘʢ ʩʣʦʞʥʳʡ ʦʙʲʝʢʪ (ʩʠʩʪʝʤʘ) ʠʤʝʝʪ ʩʚʦʝ ʚʥʝʰʥʝʝ ʠ 

ʚʥʫʪʨʝʥʥʝʝ ʩʪʨʦʝʥʠʝ (ʫʩʪʨʦʡʩʪʚʦ)è. 

ɺʥʫʪʨʝʥʥʝʝ ʩʪʨʦʝʥʠʝ ʟʘʜʘʯʠ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʩʪʨʫʢʪʫʨʦʡ. ʉʪʨʫʢʪʫʨʘ ʟʘʜʘʯʠ ï 

ʵʪʦ ʪʘ ʝʝ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʦʩʪʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʠʟʤʝʥʥʦʡ ʧʨʠ ʣʶʙʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʟʘʜʘʯʠ ʚ ʧʨʦʮʝʩʩʝ ʧʦʠʩʢʘ ʝʝ ʨʝʰʝʥʠʷ ʠ ʩʘʤʦʛʦ ʨʝʰʝʥʠʷ. ʉʪʨʫʢʪʫʨʘ 

ʟʘʜʘʯʠ ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʘʪʝʛʠʶ ʧʦʠʩʢʘ ʝʝ ʨʝʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʠ ʩʣʦʞʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ 

ʨʝʰʝʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʣʦʞʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ï ʵʪʦ ʦʙʲʝʢʪʠʚʥʘʷ ʝʝ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʢʦʪʦʨʘʷ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʩʘʤʦʛʦ ʨʝʰʘʪʝʣʷ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʨʘʙʦʪʳ [3, ʩ.107] çʄʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʷʚʣʷʝʪʩʷ ʢʦʨʪʝʞ <ʄ; R1, R2, ..., Rm>, ʛʜʝ ʄ ï ʤʥʦʞʝʩʪʚʦ ʢʦʥʮʝʧʪʦʚ (ʧʦʥʷʪʠʡ), ʘ R1, 

R2,..., Rm ï ʚʥʫʪʨʝʥʥʠʝ ʦʪʥʦʰʝʥʠʷ ʥʘ ʵʪʦʤ ʤʥʦʞʝʩʪʚʝ (ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʙʠʥʘʨʥʳʝ)è.  

ʀʟ ʫʢʘʟʘʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʣʦʞʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, 

ʥʦ ʚʘʞʥʝʡʰʠʤ ʩʨʝʜʠ ʥʠʭ ʷʚʣʷʝʪʩʷ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ ʠ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ. 

ʇʦʥʷʪʠʷ (ʢʦʥʮʝʧʪʳ) ʠ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ ʚ ʣʶʙʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʷʟʳʢʦʚ, ʦʜʥʠʤ ʠʟ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ çʷʟʳʢ ʛʨʘʬʦʚè. ɻʨʘʬʳ-ʜʝʨʝʚʴʷ ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ ʯʠʩʣʦʚʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʜʥʘ ʠʟ ʥʠʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʣʦʞʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʢʦʥʝʯʥʦʛʦ ʜʝʨʝʚʘ, 

ʢʦʪʦʨʫʶ ʤʳ ʦʪʦʞʜʝʩʪʚʠʤ ʩʦ ʩʣʦʞʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ʅʘʭʦʞʜʝʥʠʝ 

ʩʣʦʞʥʦʩʪʠ ʜʝʨʝʚʘ ʧʦʢʘʞʝʤ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʝ. ʅʘ ʨʠʩʫʥʢʝ ʠʟʦʙʨʘʞʝʥʳ ʜʝʨʝʚʴʷ, 

ʠʤʝʶʱʠʝ ʦʜʠʥʘʢʦʚʦʝ ʯʠʩʣʦ ʚʝʨʰʠʥ. 

ʊʘʢ, ʩʣʦʞʥʦʩʪʴ ʚʝʨʰʠʥʳ s(ʭ1) = 2 Ö 7, ʛʜʝ 2 ï ʯʠʩʣʦ ʜʫʛ, ʚʭʦʜʷʱʠʭ ʚ ʭ1; 7 ï ʯʠʩʣʦ 

ʚʩʝʭ ʚʝʨʰʠʥ, ʚʢʣʶʯʘʷ ʠ ʩʘʤʫ ʚʝʨʰʠʥʫ ʭ1. ɸʥʘʣʦʛʠʯʥʦ s(ʭ2) = 2 Ö 5 ʠ ʪ.ʜ. ʉʫʤʤʘʨʥʘʷ 

ʩʣʦʞʥʦʩʪʴ ʚʩʝʭ ʚʝʨʰʠʥ ʠ ʜʘʝʪ ʩʣʦʞʥʦʩʪʴ ʜʝʨʝʚʘ D1.  

s(D1) = 2 Ö 7 + 2 Ö 5 + 2 Ö 3 = 30. 

 
ʈʠʩʫʥʦʢ ï ɻʨʘʬʳ, ʠʤʝʶʱʠʝ ʦʜʠʥʘʢʦʚʦʝ ʯʠʩʣʦ ʚʝʨʰʠʥ ʠ ʜʫʛ 

 

ʈʘʩʩʤʦʪʨʠʤ ʛʨʘʬ-ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʧʨʠʤʝʨʝ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʟʘʜʘʯ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʧʦ ʫʨʘʚʥʝʥʠʶ ʨʝʘʢʮʠʡ. ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʨʘʩʯʝʪʦʚ ʧʦ 

ʫʨʘʚʥʝʥʠʶ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ:  

1. ʆʧʨʝʜʝʣʠʪʴ ɜB ʧʦ ɜA;  

2. ʆʧʨʝʜʝʣʠʪʴ ɜB ʧʦ mɸ;  

3. ʆʧʨʝʜʝʣʠʪʴ mɺ ʧʦ ɜA;  

4. ʆʧʨʝʜʝʣʠʪʴ mɺ ʧʦ mɸ. 

ʇʦʩʪʨʦʠʤ ʛʨʘʬ-ʜʝʨʝʚʦ ʜʣʷ 1 ʚʠʜʘ ʟʘʜʘʯ, ʚ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚʘ ɺ ʧʦ ʠʟʚʝʩʪʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʚʝʱʝʩʪʚʘ ɸ. ʊʘʢʠʝ ʟʘʜʘʯʠ 

ʨʘʩʢʨʳʚʘʶʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ 

ʚʩʝʭ ʚʳʯʠʩʣʝʥʠʡ ʧʦ ʫʨʘʚʥʝʥʠʶ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ. 

ɻʨʘʬ-ʜʝʨʝʚʦ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

 

s1 = 5 Ö 2 + 3 Ö 2 = 16 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʧʦʩʪʨʦʠʤ ʜʝʨʝʚʦ ʜʣʷ 2 ʚʠʜʘ ʟʘʜʘʯ. 
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s2 = 7 Ö 2 + 3 Ö 2 + 3 Ö 2 = 26   

ʇʦʩʪʨʦʠʤ ʛʨʘʬ-ʤʦʜʝʣʴ ʜʣʷ 3 ʚʠʜʘ ʟʘʜʘʯ: 

 
s3 = 9 Ö 2 + 7 Ö 2 + 3 Ö 2 + 3 Ö 2 = 44 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʦʜʝʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʪ ʟʘʜʘʯ 1 ʚʠʜʘ ʢ 3 

ʟʘʢʦʥʦʤʝʨʥʦ ʚʦʟʨʘʩʪʘʝʪ ʠʭ ʩʣʦʞʥʦʩʪʴ. ʀʥʜʝʢʩʳ ʩʣʦʞʥʦʩʪʠ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 16 ʜʦ 44.  

ʉʨʘʚʥʠʤ ʩʣʦʞʥʦʩʪʴ ʩʪʨʫʢʪʫʨ ʨʝʰʝʥʠʡ ʜʚʫʭ ʟʘʜʘʯ. 

ɿʘʜʘʯʘ 1. ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 8 ʛ ʢʘʣʴʮʠʷ ʩ ʨʘʩʪʚʦʨʦʤ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʚʳ-

ʜʝʣʠʣʩʷ ʚʦʜʦʨʦʜ. ʆʧʨʝʜʝʣʠʪʝ ʦʙʲʝʤ ʚʳʜʝʣʠʚʰʝʛʦʩʷ ʚʦʜʦʨʦʜʘ (ʥ.ʫ.). 

ɿʘʜʘʯʘ 2. ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 8 ʛ ʥʝʢʦʪʦʨʦʛʦ ʱʝʣʦʯʥʦʟʝʤʝʣʴʥʦʛʦ ʤʝʪʘʣʣʘ ʩ 

ʨʘʩʪʚʦʨʦʤ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʚʳʜʝʣʠʣʩʷ ʚʦʜʦʨʦʜ, ʦʙʲʝʤʦʤ 4,48 ʣ ʥ.ʫ.). ʆʧʨʝʜʝʣʠʪʝ, 

ʢʘʢʦʡ ʤʝʪʘʣʣ ʙʳʣ ʚʟʷʪ ʜʣʷ ʨʝʘʢʮʠʠ? 

ʆʮʝʥʠʚʘʷ ʵʪʠ ʟʘʜʘʯʠ, ʙʦʣʝʝ 95% ʦʧʨʦʰʝʥʥʳʭ ʫʯʠʪʝʣʝʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠ ʟʘʜʘʯʫ 2 

ʢʘʢ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʠ ʚʩʝ ʦʧʨʦʰʝʥʥʳʝ ʫʯʠʪʝʣʷ ï ʢʘʢ ʙʦʣʝʝ ʪʨʫʜʥʫʶ. 

ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨ ʨʝʰʝʥʠʡ ʵʪʠʭ ʟʘʜʘʯ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʥʜʝʢʩʳ ʩʣʦʞʥʦʩʪʠ ʜʣʷ ʥʠʭ 

ʦʜʠʥʘʢʦʚʳ: ů = 30, ʯʪʦ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ ʨʠʩʫʥʢʦʚ. 

 
ʊʨʫʜʥʦʩʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 2 ʦʢʘʟʳʚʘʝʪʩʷ ʚʳʰʝ, ʦʜʥʘʢʦ ʦʥʘ ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʣʦʞʥʦʩʪʴʶ, ʘ ʟʘʚʠʩʠʪ ʦʪ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʕʢʩʧʝʨʠʤʝʥʪ, ʧʨʦʚʝʜʝʥʥʳʡ ʩ 

ʫʯʘʱʠʤʠʩʷ 9 ʢʣʘʩʩʦʚ, ʧʦʢʘʟʘʣ, ʯʪʦ ʟʘʪʨʫʜʥʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ 2 

ʚʳʟʚʘʥʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʜʚʫʤʷ ʧʨʠʯʠʥʘʤʠ. 

ʇʝʨʚʘʷ ʧʨʠʯʠʥʘ ʚ ʪʦʤ, ʯʪʦ ʟʘʜʘʯʘ 1 ï ʧʨʷʤʘʷ ʟʘʜʘʯʘ, ʘ ʟʘʜʘʯʘ 2 ʚʟʘʠʤʦʦʙʨʘʪʥʘʷ. 

ʀʤʝʶʱʠʡʩʷ ʫ ʫʯʘʱʠʭʩʷ ʦʧʳʪ ʨʝʰʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʟʘʜʘʯ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ 

ʨʝʰʝʥʠʝʤ ʧʨʷʤʳʭ ʟʘʜʘʯ, ʚ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʟʥʘʯʝʥʠʝ ʢʘʢʦʡ-ʣʠʙʦ ʚʝʣʠʯʠʥʳ 

ʜʣʷ ʧʨʦʜʫʢʪʘ ʨʝʘʢʮʠʠ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʧʳʪ ʧʨʦʚʝʜʝʥʠʷ ʚʟʘʠʤʦʦʙʨʘʪʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, 
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ʦʩʦʙʝʥʥʦ ʧʦ ʥʘʭʦʞʜʝʥʠʶ ʄ ʠʩʭʦʜʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ. 

ɺʪʦʨʘʷ ʧʨʠʯʠʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʟʘʜʘʯʝ 1 ʨʘʩʯʝʪʳ ʧʨʦʚʦʜʷʪʩʷ ʧʦ 

ʢʦʥʢʨʝʪʥʦʤʫ ʭʠʤʠʯʝʩʢʦʤʫ ʫʨʘʚʥʝʥʠʶ: 

 ʉʘ + 2ʅʉl = CaC12 + ʅ2. 

ʕʪʦ ʫʨʘʚʥʝʥʠʝ ʫʯʘʱʠʝʩʷ ʥʝʦʜʥʦʢʨʘʪʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʩʚʦʝʡ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʟʘʜʘʯʝ 2 ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʪʘʚʠʪʴ ʩʭʦʜʥʦʝ 

ʫʨʘʚʥʝʥʠʝ ʨʝʘʢʮʠʠ, ʥʦ ʟʘʧʠʩʘʪʴ ʝʛʦ ʚ ʦʙʱʝʤ ʚʠʜʝ: 

ʄʝ + 2ʅʉl = MeC12 + ʅ2. 

ʆʧʳʪ ʦʧʝʨʠʨʦʚʘʥʠʷ ʧʦʜʦʙʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʫ ʫʯʘʱʠʭʩʷ ʥʝʚʝʣʠʢ, 

ʯʪʦ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʣʦ ʠʭ ʟʘʪʨʫʜʥʝʥʠʝ ʧʨʠ ʨʝʰʝʥʠʠ ʵʪʦʡ ʟʘʜʘʯʠ. 

ʅʘʰ ʦʧʳʪ ʨʘʙʦʪʳ ʩ ʫʯʠʪʝʣʷʤʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʚʦʝʥʠʝ ʠʤʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʩʚʦʝʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʪʦʜʘ ʛʨʘʬʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʘʥʘʣʠʟʘ 

ʩʪʨʫʢʪʫʨ ʨʝʰʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʣʝʟʥʳʤ. 

ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʟʘʜʘʯ (ʧʦ ʩʣʦʞʥʦʩʪʠ ʩʪʨʫʢʪʫʨ 

ʨʝʰʝʥʠʡ), ʦʧʨʝʜʝʣʷʝʤʳʡ ʦʙʷʟʘʪʝʣʴʥʳʤ ʤʠʥʠʤʫʤʦʤ ʰʢʦʣʴʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʫʯʝʙʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʫʯʝʙʥʠʢʘʤʠ. ʕʪʦ ʦʢʘʟʳʚʘʝʪ ʧʦʤʦʱʴ ʧʨʠ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʟʘʜʘʯ ʧʦ ʫʢʘʟʘʥʥʦʤʫ ʢʨʠʪʝʨʠʶ ʩ ʮʝʣʴʶ ʠʭ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ.  

ɺʦ-ʚʪʦʨʳʭ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʩʣʦʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʢʘʢ ʦʜʠʥ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʪʨʫʜʥʦʩʪʠ 

(ʥʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ), ʦʧʨʝʜʝʣʷʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʠʪʝʣʷ ʧʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʠ/ʠʣʠ 

ʧʦʜʙʦʨʫ ʟʘʜʘʯ ʢʘʢ ʩ ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʴʶ ʠ ʪʨʫʜʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨ ʨʝʰʝʥʠʡ, ʪʘʢ ʠ ʩ 

ʦʜʠʥʘʢʦʚʦʡ ʩʣʦʞʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨ, ʥʦ ʨʘʟʥʦʡ ʪʨʫʜʥʦʩʪʴʶ ʨʝʰʝʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʘʢʠʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ 

ʦʙʫʯʝʥʠʠ ʭʠʤʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʛʨʘʬ-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʣʦʞʥʦʩʪʠ ʩʪʨʫʢʪʫʨ ʨʝʰʝʥʠʡ 

ʨʘʩʯʝʪʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʩ ʧʦʤʦʱʴʶ ʠʥʜʝʢʩʘ 

ʩʣʦʞʥʦʩʪʠ ʛʨʘʬ-ʜʝʨʝʚʘ. 

2. ʆʮʝʥʢʘ ʩʣʦʞʥʦʩʪʠ ʩʪʨʫʢʪʫʨ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʟʘʜʘʯ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʚʝʱʝʩʪʚʘ, ʤʘʩʩʳ, ʦʙʲʝʤʘ ʛʘʟʦʦʙʨʘʟʥʳʭ ʚʝʱʝʩʪʚ ʠ ʜʨʫʛʠʭ ʚʝʣʠʯʠʥ ʧʦ ʫʨʘʚʥʝʥʠʷʤ 

ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʟʘʜʘʯ ʧʦ ʩʣʦʞʥʦʩʪʠ ʜʣʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʙʫʯʝʥʠʠ ʭʠʤʠʠ. 
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ɺʳʧ. 4. ï ʉ. 104-117. 

 

 

 

 

 



19 
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ʀɿ ʆʇʓʊɸ ʇʈʀʄɽʅɽʅʀʗ ʇʈʆɽʂʊʅʆʁ ʊɽʍʅʆʃʆɻʀʀ ʇʈʀ 

ʀɿʋʏɽʅʀʀ ʍʀʄʀʀ 

 

ɸʙʨʘʤʦʚʘ ʅ. ʃ.(ʋʨɻʇʋ, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ), ɿʤʝʝʚʘ ʀ. ɺ.(ʄɹʆʋ çʉʆʐ ˉ7è, ɻʆ 

ʈʝʚʜʘ), ʆʚʯʠʥʥʠʢʦʚʘ ʄ. ɸ. (ʄɸʆʋ çʉʆʐ  ˉ29è, ɻʆ ʈʝʚʜʘ). 

 

ʆʜʥʦʡ ʠʟ ʬʦʨʤ ʩʦʚʨʝʤʝʥʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ,  ʚʳʩʪʫʧʘʝʪ ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ.  

ʎʝʣʴʶ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʤʝʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ, ʨʘʟʚʠʪʠʷ ʠʭ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ 

ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ.  

ɿʘʜʘʯʘʤʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʨʘʟʚʠʪʠʝ ʫ ʦʙʫʯʘʶʱʠʭʩʷ:  

- ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ;  

- ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ;  

- ʫʤʝʥʠʷ ʧʨʦʚʦʜʠʪʴ ʨʝʬʣʝʢʩʠʶ;  

- ʫʤʝʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ;  

- ʫʤʝʥʠʷ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ;  

- ʫʤʝʥʠʷ ʧʫʙʣʠʯʥʦ ʚʳʩʪʫʧʘʪʴ;  

- ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ.  

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʦʝʢʪ ï ʵʪʦ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʩʪʳʢʝ 

ʫʨʦʯʥʦʡ ʠ ʚʥʝʫʨʦʯʥʦʡ ʨʘʙʦʪʳ ʚ ʨʘʤʢʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʨʦʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʩʣʝʜʫʶʱʠʭ ʚʠʜʘʭ:  

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ, ʪʚʦʨʯʝʩʢʠʡ, ʩʦʮʠʘʣʴʥʳʡ, ʧʨʠʢʣʘʜʥʦʡ, ʠʥʥʦʚʘʮʠʦʥʥʳʡ, 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʡ, ʠʥʞʝʥʝʨʥʳʡ. 

ɺ ʨʘʤʢʘʭ ʫʯʝʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʫʯʝʙʥʳʡ ʧʣʘʥ ʰʢʦʣʳ ʚʢʣʶʯʝʥ ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʧʨʦʝʢʪ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʨʦʝʢʪ, ʨʝʘʣʠʟʫʝʤʳʡ ʚ 10-11 ʢʣʘʩʩʘʭ, ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʠʤ 

ʧʨʦʜʦʣʞʝʥʠʝʤ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʥʘ ʫʨʦʚʥʝ ʥʘʯʘʣʴʥʦʛʦ ʠ ʆʙʱʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʆʙʫʯʘʶʱʠʝʩʷ ʠ ʧʝʜʘʛʦʛʠ ʰʢʦʣʳ ʥʘʢʘʧʣʠʚʘʶʪ ʫʩʧʝʰʥʳʡ ʦʧʳʪ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʟʘʱʠʪʳ ʧʨʦʝʢʪʦʚ, ʫʯʘʩʪʠʷ ʚ ʅʇʂ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ.  

ʆʯʝʥʴ ʙʣʘʛʦʜʘʪʥʘʷ ʧʦʯʚʘ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ, ʧʨʦʜʫʢʪʠʚʥʦ ʧʨʝʜʣʘʛʘʪʴ 

ʥʝʙʦʣʴʰʠʝ ʜʦʤʘʰʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʫ ʫʯʘʱʠʭʩʷ, ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ 

ʭʠʤʠʝʡ, ʤʦʛʫʪ ʧʝʨʝʭʦʜʠʪʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

1. 8 ʢʣʘʩʩ çʀʟʫʯʝʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʦʜʳè. 

ʎʝʣʴ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ: ʥʘʫʯʠʪʴʩʷ ʦʧʨʝʜʝʣʷʪʴ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʚʦʜʳ. 

ʆʙʦʨʫʜʦʚʘʥʠʷ ʠ ʨʝʘʢʪʠʚʳ: ʫʜʣʠʥʸʥʥʳʡ ʩʪʝʢʣʷʥʥʳʡ ʩʦʩʫʜ, ʩʘʥʪʠʤʝʪʨ, ʚʦʜʘ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

1) ʇʨʦʚʝʨʢʘ ʚʦʜʳ ʥʘ ʧʨʦʟʨʘʯʥʦʩʪʴ. 

ʅʘʣʠʪʴ ʚʦʜʫ ʚ ʩʪʝʢʣʷʥʥʫʶ ʧʦʩʫʜʫ ʠʧʦʩʪʘʚʠʪʴʥʘ ʭʦʨʦʰʦ 

ʯʠʪʘʝʤʳʡʪʝʢʩʪ.ɼʦʣʠʚʘʪʴʚʦʜʫʜʦʪʝʭʧʦʨ,ʧʦʢʘʪʝʩʪʧʝʨʝʩʪʘʸʪʙʳʪʴʚʠʜʝʥ.ʀʟʤʝʨʠʪʴ 

ʩʪʦʣʙ ʚʦʜʳ ʩʘʥʪʠʤʝʪʨʦʤ. ʂʦʣʠʯʝʩʪʚʦ ʩʘʥʪʠʤʝʪʨʦʚ ʠ ʝʩʪʴ ʩʪʝʧʝʥʴʧʨʦʟʨʘʯʥʦʩʪʠ. 

2) ʇʨʦʚʝʨʢʘ ʚʦʜʳ ʥʘ ʟʘʧʘʭ. 

ʆʙʦʨʫʜʦʚʘʥʠʷ ʠ ʨʝʘʢʪʠʚʳ: ʩʪʝʢʣʷʥʥʘʷ ʧʦʩʫʜʘ ʩ ʢʨʳʰʢʦʡ, ʚʦʜʘ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ. 

ʅʘʣʠʪʴʚʦʜʫʚʧʦʩʫʜʫ,ʟʘʢʨʳʪʴʢʨʳʰʢʦʡ ʠ ʭʦʨʦʰʦ ʚʟʙʦʣʪʘʪʴ. ʇʨʦʚʝʨʠʪʴ ʥʘ 

ʟʘʧʘʭ. ɾʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʧʦʩʫʜʘʙʳʣʘʩʪʝʢʣʷʥʥʦʡ. 
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ɼʣʷ ʚʦʩʧʠʪʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʥʘʚʳʢʦʚ ʤʦʞʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʚʦʜʫ ʠʟ 

ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

2. 8 ʢʣʘʩʩ. çʀʟʛʦʪʦʚʣʝʥʠʝ ʠʥʜʠʢʘʪʦʨʘ ʠʟ ʷʛʦʜè. 

ʆʙʦʨʫʜʦʚʘʥʠʷ ʠ ʨʝʘʢʪʠʚʳ: ʩʪʝʢʣʷʥʥʘʷ ʸʤʢʦʩʪʴ, ʣʦʞʢʘ, ʩʪʘʢʘʥʯʠʢʠ, ʚʘʨʝʥʴʝ ʠʣʠ 

ʟʘʤʦʨʦʞʝʥʥʳʝ ʷʛʦʜʳ, ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ, ʨʘʩʪʚʦʨ ʧʠʱʝʚʦʡ ʩʦʜʳ. 

ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʪʝʤʳ çʂʣʘʩʩʳ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡè ʧʨʝʜʣʘʛʘʝʤ 

ʫʯʘʱʠʤʩʷ ʠʟʛʦʪʦʚʠʪʴ ʠʥʜʠʢʘʪʦʨʳ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʳ 

ʨʘʩʪʚʦʨʦʚ ʨʘʟʥʳʭ ʚʝʱʝʩʪʚ.  

ɿʠʤʦʡ ʠʥʜʠʢʘʪʦʨ ʤʦʞʥʦ ʠʟʛʦʪʦʚʠʪʴ ʠʟ ʟʘʤʦʨʦʞʝʥʥʳʭ ʷʛʦʜ ʠʣʠ ʚʘʨʝʥʴʷ. ʗ 

ʧʨʝʜʣʦʞʠʣʘ ʚʟʷʪʴ ʯʝʨʥʫʶ ʩʤʦʨʦʜʠʥʫ ʠʣʠ ʯʝʨʥʠʢʫ, ʥʦ ʤʦʞʥʦ ʚʟʷʪʴ ʣʶʙʫʶ ʷʛʦʜʫ, 

ʢʦʪʦʨʘʷ ʜʘʸʪ ʮʚʝʪʥʦʡ ʩʦʢ.  ʉʦʢ ʠʟ ʦʪʪʘʷʚʰʠʭ ʷʛʦʜ ʠ ʝʩʪʴ ʠʥʜʠʢʘʪʦʨ. ʂʠʩʣʫʶ ʩʨʝʜʫ 

ʭʦʨʦʰʦ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʳʚʘʝʪ ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ, ʘ ʱʝʣʦʯʥʫʶ ï ʨʘʩʪʚʦʨ 

ʧʠʱʝʚʦʡ ʩʦʜʳ. 

ʇʨʝʜʣʘʛʘʶ ʨʝʙʷʪʘʤ ʣʝʪʦʤ ʠʟʛʦʪʦʚʠʪʴ ʠʥʜʠʢʘʪʦʨʳ ʠʟ ʩʚʝʞʠʭ ʦʚʦʱʝʡ ʠ ʷʛʦʜ.  

 ʆʪʯʝʪ ʦʬʦʨʤʠʪʴ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ.  

 ̄  ʉʨʝʜʘ 

ʥʝʡʪʨʘʣʴʥʘʷ ʢʠʩʣʘʷ ʱʝʣʦʯʥʘʷ 

1 ʏʪʦ ʚʟʷʣ ʜʣʷ ʵʪʦʡ ʩʨʝʜʳ    

2 ʆʢʨʘʩʢʘ ʙʝʟ ʠʥʜʠʢʘʪʦʨʘ    

3 ʆʢʨʘʩʢʘ ʩ ʠʥʜʠʢʘʪʦʨʦʤ    

3 ʈʠʩʫʥʦʢ ʠʣʠ ʬʦʪʦ    

4 ɺʳʚʦʜ  

ʈʝʙʷʪʘ ʜʝʣʘʶʪ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʥʜʠʢʘʪʦʨʳ ʤʦʞʥʦ ʠʟʛʦʪʦʚʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ 

ʠʩʩʣʝʜʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʥʠʭ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʦʜʫʢʪʳ ʠ ʪʦʚʘʨʳ ʜʦʤʘ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ 

ʤʦʞʥʦ ʠʥʜʠʢʘʪʦʨ ʧʨʠʛʦʪʦʚʠʪʴ ʠ ʠʟ ʜʨʫʛʠʭ ʷʛʦʜ: ʢʪʦ-ʪʦ ʚʟʷʣ ʯʝʨʥʦʧʣʦʜʥʫʶ ʨʷʙʠʥʫ, 

ʢʪʦ-ʪʦ ʞʠʤʦʣʦʩʪʴ, ʠ ʜʘʞʝ ʩʦʢ ʠʟ ʯʝʨʥʦʛʦ ʚʠʥʦʛʨʘʜʘ, ʦʯʝʥʴ ʭʦʨʦʰʦ ʧʦʣʫʯʠʣʩʷ 

ʠʥʜʠʢʘʪʦʨ ʠʟ ʛʨʘʥʘʪʦʚʦʛʦ ʩʦʢʘ, ʘ ʥʝʢʦʪʦʨʳʝ ʨʝʙʷʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʢ ʢʨʘʩʥʦʢʦʯʘʥʥʦʡ 

ʢʘʧʫʩʪʳ. 

ʇʨʠʚʝʜʝʤ ʝʱʝ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʜʦʤʘʰʥʠʭ ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʚ 

ʩʚʦʝʡ ʨʘʙʦʪʝ. "ʌʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʥʘ ʢʫʭʥʝ", "ɻʦʨʝʥʠʝ ʩʚʝʯʠ", "ʈʘʩʯʝʪ 

ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ", "ɸʥʘʣʠʟ ʩʨʝʜʳ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʩ ʧʦʤʦʱʴʶ ʠʥʜʠʢʘʪʦʨʦʚ", "ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʘ ʩʘʭʘʨʘ", "ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʥʘ ʥʘʣʠʯʠʝ ʢʨʘʭʤʘʣʘ", "ʉʨʘʚʥʝʥʠʝ ʤʳʣʘ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʦʶʱʠʭ ʩʨʝʜʩʪʚ", 

"ʂʦʨʨʦʟʠʷ ʞʝʣʝʟʘ ʚ ʨʘʟʥʦʡ ʩʨʝʜʝ". ʊʘʢʠʝ ʨʘʙʦʪʳ, ʚʳʧʦʣʥʝʥʥʘʷ ʜʦʤʘ ʧʨʠ ʧʦʤʦʱʠ 

ʧʨʦʩʪʳʭ ʢʫʭʦʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʠʤʝʶʪ ʛʦʨʘʟʜʦ ʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʜʣʷ ʫʯʝʥʠʢʦʚ, ʯʝʤ 

ʨʘʙʦʪʘ, ʚʳʧʦʣʥʝʥʥʘʷ ʥʘ ʫʨʦʢʝ. ʋʯʝʥʠʢʠ ʚʠʜʷʪ, ʯʪʦ ʦʙʲʝʤ ʚʦʜʳ ʚʧʦʣʥʝ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ 

ʧʨʠ ʧʦʤʦʱʠ ʢʫʭʦʥʥʦʡ ʤʝʥʟʫʨʢʠ ʠʣʠ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʩʪʘʢʘʥʘ, ʘ ʥʝ ʤʝʨʥʦʛʦ ʮʠʣʠʥʜʨʘ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ, ʘ ʤʘʩʩʫ ʩʘʭʘʨʘ ʠʣʠ ʩʦʣʠ ʤʦʞʥʦ ʦʪʤʝʨʠʪʴ ʯʘʡʥʦʡ ʣʦʞʢʦʡ, ʘ ʥʝ ʚʟʚʝʩʠʪʴ ʥʘ 

ʚʝʩʘʭ, ʢ ʪʦʤʫ ʞʝ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʫ ʤʥʦʛʠʭ ʥʘ ʢʫʭʥʝ ʠʤʝʶʪʩʷ ʵʣʝʢʪʨʦʥʥʳʝ ʚʝʩʳ ʜʣʷ 

ʚʟʚʝʰʠʚʘʥʠʷ ʤʘʣʳʭ ʧʦʨʮʠʡ. ɺʤʝʩʪʦ ʧʨʦʙʠʨʦʢ ʠ ʭʠʤʠʯʝʩʢʠʭ ʢʦʣʙ ʚʧʦʣʥʝ ʧʦʜʦʡʜʫʪ 

ʩʪʘʢʘʥʯʠʢʠ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʫʯʝʙʥʳʝ ʧʨʦʝʢʪʳ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʳʩʰʝʡ ʩʪʫʧʝʥʴʶ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. ʆʚʣʘʜʝʚ ʤʝʪʦʜʦʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʵʢʩʧʨʝʩʩ-

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠʦʙʨʝʪʷ ʥʘʚʳʢʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ, ʫʯʘʱʠʝʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʫʩʧʝʰʥʦ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʯʘʩʪʴʶ ʧʨʦʝʢʪʦʚ, ʚʳʧʦʣʥʷʝʤʦʡ 

ʧʦ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʤ ʤʝʪʦʜʠʢʘʤ.  

ʍʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳ ʧʦ ʚʨʝʤʝʥʠ, ʩ ʥʠʤʠ 

ʫʯʘʱʠʝʩʷ ʫʞʝ ʚʳʩʪʫʧʘʶʪ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ, ʟʘʥʠʤʘʷ ʜʦʩʪʦʡʥʳʝ 

ʤʝʩʪʘ. ʆʩʦʙʦ ʭʦʯʫ ʦʪʤʝʪʠʪʴ ʧʨʠʢʣʘʜʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʝʢʪʳ. 



21 

 

 ʊʨʠ ʛʦʜʘ ʥʘʟʘʜ ʷ ʩʦʚʤʝʩʪʥʦ ʩ ʫʯʠʪʝʣʝʤ ʙʠʦʣʦʛʠʠ ɿʣʦʙʠʥʦʡ ɽ.ɸ. ʠ ʯʣʝʥʘʤʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʫʙʘ "ɹʫʤʝʨʘʥʛ" ʦʨʛʘʥʠʟʦʚʘʣʠ ʮʠʢʣ ʠʛʨʦʚʳʭ ʟʘʥʷʪʠʡ ʚ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʡ ʛʨʫʧʧʝ ʧʦʜʰʝʬʥʦʛʦ ʜʝʪʩʢʦʛʦ ʩʘʜʘ. ʇʦʜʢʣʶʯʠʣʠ ʢ ʵʪʦʤʫ ʧʨʦʝʢʪʫ 

ʩʪʫʜʝʥʪʦʚ-ʤʝʜʠʢʦʚ ʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2 ʣʝʪ ʧʨʦʚʦʜʠʣʠ ʟʘʥʷʪʠʷ. 

ʇʦʣʫʯʠʣʩʷ ʛʨʘʥʜʠʦʟʥʳʡ ʩʦʮʠʘʣʴʥʳʡ ʧʨʦʝʢʪ çɺ ʰʢʦʣʫ ɿʜʦʨʦʚʳʤʠ!è. 

ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʟʘʥʷʪʠʷ "ʏʪʦ ʪʘʢʦʝ ɿʆɾ", "ɿʜʦʨʦʚʘʷ ʝʜʘ", "ʇʨʘʚʠʣʴʥʘʷ ʦʩʘʥʢʘ", 

"ʂʨʘʩʥʘʷ ʢʥʠʛʘ", "ʏʪʦ ʪʘʢʦʝ ʵʢʦʣʦʛʠʷ". 

ʋʯʘʱʠʝʩʷ ʨʘʟʨʘʙʦʪʘʣʠ ʠ ʧʨʦʚʝʣʠ ʵʢʩʢʫʨʩʠʶ ʜʣʷ ʧʦʜʛʦʪʦʚʠʰʝʢ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʪʨʦʧʝ çʃʝʙʷʞʠʡ ʧʨʫʜè, ʨʘʟʨʘʙʦʪʘʣʠ ʤʝʨʦʧʨʠʷʪʠʝ ʧʦ ʨʘʟʜʝʣʴʥʦʤʫ ʩʙʦʨʫ ʤʫʩʦʨʘ, 

ʥʘʧʝʯʘʪʘʣʠ ʧʘʤʷʪʢʠ ʨʦʜʠʪʝʣʷʤ. 

ʀ ʢʘʢ ʟʜʦʨʦʚʦ ʙʳʣʦ ʥʘʙʣʶʜʘʪʴ, ʢʦʛʜʘ ʧʝʨʚʦʢʣʘʰʢʠ ʫʟʥʘʚʘʣʠ "ʘʢʪʝʨʦʚ" ʚ 

ʢʦʨʠʜʦʨʘʭ ʰʢʦʣʳ. ʇʨʠ ʧʦʚʪʦʨʥʳʭ ʟʘʥʷʪʠʷʭ ʚ ʨʘʤʢʘʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʨʦʢʦʚ ʵʪʠ ʨʝʙʷʪʘ 

ʧʦʜʪʚʝʨʜʠʣʠ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ. 

ʇʦʜʛʦʪʦʚʢʘ ʪʘʢʠʭ ʚʳʩʪʫʧʣʝʥʠʡ ʪʨʝʙʫʝʪ ʦʪ ʫʯʘʱʠʭʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʥʘʥʠʡ, ʘ 

ʥʝʢʦʪʦʨʳʤ ʧʦʤʦʛʣʘ ʠ ʦʧʨʝʜʝʣʠʪʩʷ ʩ ʙʫʜʫʱʝʡ ʩʧʝʮʠʘʣʴʥʦʩʪʴʶ. ɼʚʝ ʫʯʝʥʠʮʳ ʧʦʩʪʫʧʠʣʠ 

ʚ ʤʝʜʠʮʠʥʩʢʠʡ ʢʦʣʣʝʜʞ. 

 ʆʪʜʝʣʴʥʦ ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ ʧʨʦʝʢʪ ʋʨʘʣʴʩʢʦʡ ɻʦʨʥʦ-ʄʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ 

ʂʦʤʧʘʥʠʠ çʀʅɾɽʅɽʈʀɸɼɸè. ʕʪʦʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʨʦʝʢʪ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 4 ʣʝʪ ʚʦʩʧʠʪʳʚʘʝʪ ʠ ʬʦʨʤʠʨʫʝʪ ʙʫʜʫʱʠʭ ʠʥʞʝʥʝʨʦʚ, ʟʘʩʪʘʚʣʷʷ ʠʭ 

ʧʦʛʨʫʞʘʪʴʩʷ ʚ ʪʦʥʢʦʩʪʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʋʯʘʱʠʝʩʷ ʥʘʰʝʡ ʰʢʦʣʳ ʟʘ 4 ʛʦʜʘ 

ʧʨʠʛʦʪʦʚʠʣʠ 5 ʧʨʦʝʢʪʦʚ, ʠʟ ʥʠʭ 3 ʧʦʙʝʜʠʪʝʣʷ, ʘ 2 ʧʨʦʝʢʪʘ ʟʘʥʷʣʠ 3 ʤʝʩʪʦ.  

ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʧʨʦʝʢʪʘʤ ʦʜʠʥ ʫʯʘʱʠʡʩʷ ʥʘʰʝʡ ʰʢʦʣʳ, 

ʢʦʪʦʨʳʡ ʙʳʣ ʫ ʠʩʪʦʢʦʚ ʵʪʦʛʦ ʧʨʦʝʢʪʘ, ʧʦʩʪʫʧʠʣ ʚ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. ʊʘʢʠʭ 

ʫʯʘʱʠʭʩʷ ʪʘʤ ʞʜʫʪ ʠ, ʷ ʥʘʜʝʶʩʴ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ, ʦʥ ʙʫʜʝʪ ʪʦʞʝ ʨʫʢʦʚʦʜʠʪʝʣʝʤ 

ʧʦʜʦʙʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʇʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ! 
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 ʊʀɯʄɼɯʃɯɻɯ רʆʃɼɸʅʋɼʓפ

 

ɸʡʪʝʢʦʚʘ ɸ.ʈ. 

(ɾʘʤʙʳʣ ʦʙʣʳʩʳ, ʖʨʠʡ ɻʘʛʘʨʠʥ ʘʪʳʥʜʘϤʳ ʤʝʢʪʝʧ-ʣʠʮʝʡʽ) 

 

ɹײʣ ʤʘץʘʣʘʜʘ ʭʠʤʠʷ ʧᴅʥʽʥʜʝ ʩʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ץʦʣʜʘʥʫ - ʦץʫ 

ʢʝʟʝשʽʥʽש ʥᴅʪʠʞʝʣʽʣʽʛʽʥ ʘʨʪʪʳʨʘʪʳʥ ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ʘʰʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʜʽʛʽ 

ʢᴇʨʩʝʪʽʣʛʝʥ. ʉʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ  - ʦץʳʪʫʜʘסʳ  ʢᴇʨʥʝʢʽ ײץʨʘʣ, ʦץʫʰʳʣʘʨʜʳש 

ʪᴅʞʽʨʠʙʝʜʝʛʽ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʘʪʳʥ ʦץʫʰʳʣʘʨʜʳ ʙʘץʳʣʘʫ ʤʝʥ ʩʘʫʘʣʥʘʤʘ ʞװʨʛʽʟʫʜʽ 
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 ʘʣʘʫʜʘ, ʩʳʟʙʘʣʘʨʤʝʥסʳʣʘʫ ʞᴅʥʝ ʙʘץʡ ʪʘʧʩʳʨʤʘʩʳʥ ʙʘװ ʘʪʘʨץ ʡʳʤʜʘʩʪʳʨʫ, ʩʦʥʳʤʝʥײ

ʞײʤʳʩ ʙʘʨʳʩʳʥʜʘ, ʢʝʩʪʝʣʝʨʤʝʥ, ʛʨʘʬʠʢʪʝʨʤʝʥ,  ʰʘʨʪʪʳ ʙʝʣʛʽʣʝʨʤʝʥ ʞᴅʥʝ ʪ.ʙ., 

ʤᴅʪʽʥʜʝʨʜʽ ʩײʨʳʧʪʘʫʜʘ ʞᴅʥʝ ʦץʫʰʳʣʘʨʜʳש  ʰʳסʘʨʤʘʰʳʣʳץ ʞײʤʳʩʪʘʨʳʥʜʘסʳ 

 .ʟʝʪʫʜʝʛʽ  ʢᴇʤʝʢʰʽ ʨʝʩʫʨʩ ʨʝʪʽʥʜʝ ʪʠʽʤʜʽʣʽʛʽ ʟʦʨ ʝʢʝʥʜʽʛʽ ʢᴇʨʩʝʪʽʣʛʝʥװʘʪʝʣʝʨʜʽ ʪץ

çױʩʪʘʟ ï ᴅʨץʘʰʘʥ ʽʣʽʤ ʤʝʥ ʽʟʛʽʣʽʢʪʽ ʘʣסʘ ץʦʷʪʳʥ ʪײʣסʘè. ʉʦʣ ʩʝʙʝʧʪʽ ץʘʟʽʨʛʽ 

ʟʘʤʘʥʜʘ ʟʘʤʘʥʘʫʠ, ʞʘשʘ, ʧʝʜʘʛʦʛ װʰʽʥ ʜʝ, ʙʽʣʽʤ ʘʣʫʰʳ װʰʽʥ ʜʝ ץʦʣʘʡʣʳ, ʪʠʽʤʜʽ ʦץʳʪʫ 

ʨʝʩʫʨʩʪʘʨʳʥ ʪʘשʜʘʫ, ʧʘʡʜʘʣʘʥʫ ʙʽʣʽʤ, ʽʣʽʤ ʽʟʜʝʛʝʥ ʪײʣסʘ װʰʽʥ ʙʘʩʪʳ ʤʽʥʜʝʪ ʙʦʣʳʧ ʦʪʳʨ 

ʜʝʩʝʤ ץʘʪʝ ʝʤʝʩ.  

 ʳʥʜʳ ʜʘʤʫʳ  ᴇʤʽʨʽʤʽʟʛʝץʘʨץ שʘ ʪʝʭʥʦʣʦʛʠʷʥʳשʘʟʽʨʛʽ ʞʘᴃʘʥʜʘʥʫ ʜᴅʫʽʨʽʥʜʝ ʞʘפ

ʪװʙʝʛʝʡʣʽ  ᴇʟʛʝʨʽʩʪʝʨ ᴅʢʝʣʜʽ. ɸʜʘʤ ʢʘʧʠʪʘʣʳʥʘ, ʙʽʣʽʤ ʩʘʣʘʩʳʥʘ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨ ʜʘ 

ʤװʣʜʝʤ ᴇʟʛʝʰʝ. ʉʦʥʜʳץʪʘʥ ʙʽʟ ץʘʟʽʨʛʽ ʟʘʤʘʥʥʳש ʞʘשʘʰʘ ʪʘʣʘʧʪʘʨʳ ʤʝʥ װʨʜʽʩʪʝʨʽʥʝ 

ᴅʨץʘʰʘʥ ʩʘʡ  ʙʦʣʫʳʤʳʟ ʢʝʨʝʢ. ɹײʣ װʰʽʥ ʙʽʨ ʦʨʳʥʜʘ ʪײʨʳʧ ץʘʣʤʘʡ, ʽʣʛʝʨʽ ʞʳʣʞʫ ʙʘʩʪʳ 

ʤʘץʩʘʪ  ʙʦʣʫʳ ʪʠʽʩ.ʉʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ  ץʘʟʽʨʛʽ ʟʘʤʘʥʘʫʠ  ʙʽʣʽʤ ʙʝʨʫ 

ʞװʡʝʩʽʥʜʝ  ʦץʳʪʫʜʳש ʘʞʳʨʘʤʘʩ  ʙʽʨ ʙᴇʣʽʛʽ ʙʦʣʳʧ ץʘʣʳʧʪʘʩʪʳ ʜʝʩʝ ʙʦʣʘʜʳ.  ʉʦʣ ʩʝʙʝʧʪʽ 

ᴇʟ ʪᴅʞʽʨʠʙʝʤʜʝ ʭʠʤʠʷ ʧᴅʥʽ ʙʦʡʳʥʰʘ ʩʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ  ײץʨʫ, ʦʥʳ 

ʧʘʡʜʘʣʘʥʫסʘ  ʙʝʡʽʤʜʝʫ ʰʘʨʘʣʘʨʳʥ  ʞװʨʛʽʟʜʽʤ. ʍʠʤʠʷ ʧᴅʥʽʥʜʝ  ʩʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ  

ʨʝʩʫʨʩʪʘʨʳ ʨʝʪʽʥʜʝ ʩʘʥʜʳץ ʪװʨʜʝ ײʩʳʥʳʣʘʪʳʥ  ʬʦʪʦʩʫʨʝʪʪʝʨ (ʄʝʥʜʝʣʝʝʚʪʽש ʧʝʨʠʦʜʪʳץ ʞװʡʝʩʽ, 

ʦʥʜʘסʳ ᴅʨʙʽʨ ʵʣʝʤʝʥʪʪʽש ʬʠʟʠʢʘʣʳץ ʢװʡʽ, ʘʰʳʣʫʳ, ʪʘʨʘʣʫʳ ʪʫʨʘʣʳ ʬʦʪʦʤᴅʣʽʤʝʪʪʝʨ),  

ʙʝʡʥʝʨʦʣʠʢʪʝʨ, ʜʝʤʦʥʩʪʨʘʮʠʷʣʘʨ (çɿʘʪ ʤʘʩʩʘʩʳʥʳש ʩʘץʪʘʣʫ ʟʘשʳʥ ʜᴅʣʝʣʜʝʡʪʽʥ ʪᴅʞʽʨʠʙʝè, çʊײʟ 

ʝʨʽʪʽʥʜʽʣʝʨʽʥʝʥ ʤʝʪʘʣʜʘʨʜʳ ʳסʳʩʪʳʨʫè, çʉʫʪʝʢ ʧʝʨʦʢʩʠʜʽʥʽש ʳʜʳʨʘʫʳè, çʀʦʥʜʳץ  ʞᴅʥʝ  

ʢʦʚʘʣʝʥʪʪʽ  ʧʦʣʶʩʪʽ   ʙʘʡʣʘʥʳʩʳ ʙʘʨ  ʟʘʪʪʘʨʜʳש  ʵʣʝʢʪʨʦʣʠʪʪʽʢ  ʜʠʩʩʦʮʠʘʮʠʷʩʳè ʞᴅʥʝ ʪ.ʙ.), 

ʚʠʨʪʫʘʣʜʳ  ʟʝʨʪʭʘʥʘʣʳץ  ʞײʤʳʩʪʘʨ,  ʠʥʪʝʨʘʢʪʠʚʪʽ  װʣʛʽʣʝʫ ʦʙʲʝʢʪʽʣʝʨʽ, ʩʠʤʚʦʣʜʳץ  ʦʙʲʝʢʪʽʣʝʨ, 

ʭʠʤʠʷʣʳץ ʬʦʨʤʫʣʘʣʘʨ, ʠʣʣʶʩʪʨʘʮʠʷʣʘʨ, ʪʝʩʪ ʞײʤʳʩʪʘʨʜʳ ʪ.ʙ. ʘʪʘʫסʘ ʙʦʣʘʜʳ. 
ʇʝʜʘʛʦʛʠʢʘʣʳϨ ʠʜʝʷʤʥʳϬ ʤʘϨʩʘʪʳ:  

- ʍʠʤʠʷ ʧᴅʥʽʥʜʝ ʩʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʙʽʣʽʤ 

ʘʣʫʰʳʣʘʨʜʳץ שʘʞʝʪʪʽ ʘץʧʘʨʘʪʪʳ ʞʳʣʜʘʤ ʪʘʙʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʞʘʩʘʫ; 

- ɹʽʣʽʤ ʘʣʫʰʳʥʳש ᴇʟ ʙʝʪʽʤʝʥ  ʞײʤʳʩ ʞʘʩʘʫʳʥʘ, ץʘʞʝʪʪʽ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʩײʨʳʧʪʘʧ, 
ʞʠʥʘץʪʘʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʫ; 

- ʍʠʤʠʷ ʧᴅʥʽʥʜʝ ʚʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʘʨ ʞʘʩʘʫ ʘʨץʳʣʳ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʪᴅʞʽʨʠʙʝʣʽʢ 

ʪײʨסʳʜʘ ʝʨʢʽʥ ʤʝשʛʝʨʫʽʥʝ ʞᴅʥʝ ʙʽʣʽʤ ʘʣʫʰʳʥʳש ʞײʤʳʩʳʥ ʞʝשʽʣʜʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʞʘʩʘʫ. 

ʇʝʜʘʛʦʛʠʢʘʣʳϨ ʠʜʝʷʤʥʳϬ ʤʽʥʜʝʪʽ: 

- ʉʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥʳש ʦץʳʪʫʜʘסʳ ʨᴇʣʽʥ ʢᴇʨʩʝʪʫ; 

- ʉʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ײץʨʫʜʘסʳ ʞᴅʥʝ ץʦʣʜʘʥʫʜʘסʳ ʪʘʣʘʧʪʘʨʜʳ ʘʥʳץʪʘʫ; 

- ʍʠʤʠʷ ʧᴅʥʽʥ ʦץʳʪʫʜʘסʳ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ץʦʣʜʘʥʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʢᴇʨʩʝʪʫ 

ʇʝʜʘʛʦʛʠʢʘʣʳϨ ʠʜʝʷʥʳϬ Ϻʟʝʢʪʽʣʽʛʽ.  

 ʙʽʣʽʤ ʙʝʨʫ ץʧʘʨʘʪʪʳץʩʪʘʥ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ ᴅʣʝʤʜʽʢ ʘץʘʟʘפ ʳʪʪʘץʘʟʽʨʛʽ ʫʘפ

ʢʝשʽʩʪʽʛʽʥʝ ʝʥʫʽ װʰʽʥ ʞʘשʘ ʞװʡʝ ʝʥʛʽʟʽʧ ʞʘʪץʘʥʜʳסʳ ʙʝʣʛʽʣʽ. ɸʣ ʙײʣ ʧʨʦʮʝʩʩ ʦץʫ ï

ʪᴅʨʙʠʝ ʧʨʦʮʝʩʽʥʜʝ  ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʦʨʠʷ ʤʝʥ ʧʨʘʢʪʠʢʘʥʳש ᴇʟʛʝʨʫʽʤʝʥ, ʞʘשʘ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʝʥʫʽʤʝʥ ʞᴅʥʝ ʦʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʙʽʣʽʤ ʘʣʫʰʳʥʳש ʜʘʤʫʳʥʘ ᴅʩʝʨʽʤʝʥ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʟʘʤʘʥʘʫʠ ʪʝʭʥʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʤʝʥ ᴇʣʰʝʥʝʜʽ.  

  ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ʭʠʤʠʷ ʧᴅʥʽʥʜʝ ץʘʥ ʠʜʝʷ -  ʩʘʥʜʳסʩʳʥʳʣʳʧ ʦʪʳʨױ

 שʦʡʤʘʡ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳץ ʘʥʘץ ʪʳʤʜʳ ʝʪʽʧײ , ʪʳץʳʟʳץ ʪʳץʦʣʜʘʥʫ  ʩʘʙʘץ

 ʪʘʨʳʥ ʘʨʪʪʳʨʳʧ, ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʢᴇʪʝʨʫʜʝ ʢᴇʧ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ. ʍʠʤʠʷץʫʰʳʣʳסʳʟʳץ

ʧᴅʥʽʥʜʝ ʪʘץʳʨʳʧʪʳש ʙʘʨʣʳסʳʥʜʘ ʜʝʨʣʽʢ ʜʝʤʦʥʩʪʨʘʪʠʚʪʽʢ ʢᴇʨʩʝʪʽʣʽʤʜʝʨ ʙʦʣʫʳ ץʘʞʝʪ. 

ʉʝʙʝʙʽ, ʧᴅʥʥʝʥ ʙʝʨʽʣʝʪʽʥ ʪʘץʳʨʳʧʪʘʨ, ʦץʫʰʳ װʰʽʥ ʞʘשʘ ʭʠʤʠʷʣʳץ ץʦʩʳʣʳʩʪʘʨ, 

ʤʝʪʘʣʜʘʨ ʤʝʥ ʙʝʡʤʝʪʘʣʜʘʨʜʳ ʦץʫ סʠʤʘʨʘʪʳʥʜʘ ʙᴅʨʽ ʙʽʨʜʝʡ ʙʦʣʘ ʙʝʨʤʝʡʪʽʥʜʽʢʪʝʥ, 

ʜʝʤʦʥʩʪʨʘʪʠʚʪʽʢ ʢᴇʨʩʝʪʽʣʽʤʜʝʨ ʘʨץʳʣʳ ʢᴇʨʩʝʪʫ ʤסײʘʣʽʤ ʤʝʥ ʦץʫʰʳ װʰʽʥ ʜʝ ײʪʳʤʜʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ʇʝʜʘʛʦʛʠʢʘʣʳϨ ʠʜʝʷʤʥʳϬ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ Ϯʰʽʥ ʪʠʽʤʜʽʣʽʛʽ. פʘʟʽʨʛʽ ʢʝʟʜʝʛʽ 
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ʩʘʙʘץʪʘʨʜʳש ʢᴇʨʥʝʢʽ ײץʨʘʣʳʥʳש ʤʘשʳʟʜʳ ʙᴇʣʽʛʽ ʚʠʜʝʦʨʦʣʠʢʪʝʨ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ɺʠʜʝʦʨʦʣʠʢ ʢᴇʨʩʝʪʽʣʤʝʩ ʙײʨʳʥ  ʙʽʣʽʤ ʘʣʫʰʳʣʘʨסʘ  ʩײʨʘץʪʘʨ ץʦʡʳʣʘʜʳ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ 

ʙײʣ ʩײʨʘץʪʘʨסʘ ʚʠʜʝʦʨʦʣʠʢʪʽ ʢᴇʨʽʧ ʙʦʣʳʧ ʞʘʫʘʧ ʙʝʨʝʜʽ.  

ʗסʥʠ, ʙײʣ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʙʦʡʳʥʜʘ ʘʣʜʳʥʘ ʤʘץʩʘʪ ץʦʡʳʧ, ʩʘʙʘץʪʳש 

ʪʘץʳʨʳʙʳʥʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳץʪʘʨʳʥ ʪʫסʳʟʘʜʳ. ᴄʨʪװʨʣʽ ʭʠʤʠʷʣʳײץ ץʙʳʣʳʩʪʘʨʜʳ, 

ʭʠʤʠʷʣʳץ ʨʝʘʢʮʠʷʣʘʨʜʳ, ʤʝʪʘʣʜʘʨ ʤʝʥ ʙʝʡʤʝʪʘʣʜʘʨ, ʦʨʛʘʥʠʢʘʣʳץ ʞᴅʥʝ 

ʙʝʡʦʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨʜʳש ʬʠʟʠʢʘʣʳץ ʞᴅʥʝ ʭʠʤʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ, ʘʣʳʥʫʳ, 

 ʳʥʜʘסʳʪ ʘʨʘʣʳץʘʡʣʳ ʫʘסשʧʘʨʘʪʪʘʨʜʳ ᴇʪʝ ʳץʘʪʪʘ ʪʘʨʘʣʫʳ ʪʫʨʘʣʳ ʘסʦʣʜʘʥʳʣʫʳ, ʪʘʙʠץ

ʪʘʥʳʧ ʙʽʣʝ ʘʣʘʜʳ. 

ʉʦʥʳʤʝʥ ʙʽʨʛʝ, ʚʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʘʨ  ʞʘʩʘʫʜʘ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ ʦץʫ 

 ʤʳʩʳʥ ʢʦʤʧʴʶʪʝʨʜʝײʞ ץʘʥ ʟʝʨʪʭʘʥʘʣʳסʪʳʨץʳʟʳץ ʠʤʘʨʘʪʳʥʜʘ ʞʘʩʘʡ ʘʣʤʘʡʪʳʥ, ᴇʟʽʥס

ʞʘʩʘʡ ʘʣʘʜʳ. ʗסʥʠ, ʙʽʣʽʤ ʘʣʫʰʳ ʜʝʤʦʥʩʪʨʘʮʠʷʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ ʞʘʩʘʫ ʘʨץʳʣʳ 

ʪʘץʳʨʳʧʪʳ ʪʝʨʝשʽʨʝʢ ʤʝשʛʝʨʽʧ, ʭʠʤʠʷʣʳץ ʪʘʥʳʤʳʥ ʢʝשʝʡʪʝ ʘʣʘʜʳ. 

ʇʝʜʘʛʦʛʠʢʘʣʳϨ ʠʜʝʷʤʥʳϬ ʧʝʜʘʛʦʛʪʘʨ Ϯʰʽʥ ʪʠʽʤʜʽʣʽʛʽ:  

- ʉʘʥʜʳץ ʨʝʩʫʨʩʪʘʨ ʘʨץʳʣʳ ʧʝʜʘʛʦʛ ʩʘʙʘסʳʥ ײץʨʳʧ, ʤʦʜʝʣʴʜʝʡ ʘʣʘʜʳ;  

- ʧᴅʥ ʪʫʨʘʣʳ ʙʽʣʽʤʜʽ ʞʝʪʽʣʜʽʨʫ װʰʽʥ ץʦʩʳʤʰʘ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ ʨʝʩʫʨʩʪʘʨʜʳש 
ʢᴇʧʪʽʛʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ;  

- ʩʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥʳש ʞʝʣʽʣʝʨʽʥʜʝ ʘץʧʘʨʘʪʪʳ ʽʟʜʝʫʜʽש ᴅʤʙʝʙʘʧʪʳʣʳסʳ;  

- ʙʘץʳʣʘʫ ʞײʤʳʩʳʥ ʥײʩץʘ ʙʦʡʳʥʰʘ ʥʝʤʝʩʝ ץʘʨʘʧʘʡʳʤ ʪװʨʜʝ ʞʘʩʘʫʜʳש ʢʝש 

ʤװʤʢʽʥʜʽʢʪʝʨʽ;  

- ʩʘʥʜʳץ ʨʝʩʫʨʩʪʘʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ץʳʩץʘ ʤʝʨʟʽʤʜʽ ʞʦʩʧʘʨ ʞʘʩʘʫ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʽש 
ʙʦʣʫʳʥʜʘ.   

ʉʦʥʳʤʝʥ ʙʽʨʛʝ, ʞʘʩʘסʘʥ ʜʝʤʦʥʩʪʨʘʮʠʷʣʘʨʜʳ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʧʨʦʝʢʪʦʨ ʘʨץʳʣʳ 

ʢᴇʨʩʝʪʝ ʘʣʘʜʳ, ʢʦʤʧʴʶʪʝʨʤʝʥ ʪʝʩʪ ʞײʤʳʩʪʘʨʳʥ ʘʣʳʧ, ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʙʘסʘʣʘʡ ʘʣʘʜʳ. 

ʉʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥʳש ʪʘסʳ ʙʽʨ ʪʠʽʤʜʽʣʽʛʽ, ʦʥʳ ʩʘʙʘץʪʳש ʙʘʨʣʳץ ʢʝʟʝשʽʥʜʝ 

 ʳʨʳʧʪʳץʘ ʪʘשʩʽʨʫʜʝ, ʞʘװʳ ʙʽʣʽʤʜʽ ʝʩʢʝ ʪסʳʨʳʧʪʘץʘ ʙʦʣʘʜʳ: ᴇʪʢʝʥ ʪʘסʦʣʜʘʥʫץ

ʪװʩʽʥʜʽʨʫʜʝ, ʦץʫʰʳʥʳש ʙʽʣʽʤʽʥ ʙʘסʘʣʘʫ , ʝʩʝʧʢʝ ʘʣʫʜʘ, װʡ ʪʘʧʩʳʨʤʘʩʳʥ ʪʝʢʩʝʨʫʜʝ, ʞʘשʘ 

ʪʘץʳʨʳʧʪʳ ʙʝʢʽʪʫʜʝ, ץʦʨʳʪʳʥʜʳʣʘʫʜʘ ʧʘʡʜʘʣʘʥʫסʘ ʳסשʘʡʣʳ ʨʝʩʫʨʩ. 

ɼʘʡʳʥ ʩʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ  ץʦʣʜʘʥʫʤʝʥ ץʘʪʘʨ,  ᴅʨ ʤסײʘʣʽʤ ᴇʟ 

ʩʘʙʘסʳʥʜʘ  ʩʘʙʘץʪʳש  ʤʘץʩʘʪʳʥʘ ץʘʨʘʡ  ᴇʟʜʝʨʽ  ʩʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ  ʨʝʩʫʨʩʪʘʨʳʥ 

  .ʨʘʩʪʳʨʘ ʙʽʣʫʣʝʨʽ ʢʝʨʝʢײץ

ʄʳʩʘʣʳ, ʪʝʩʪʪʝʨ, ʢʨʦʩʩʚʦʨʜʪʘʨ,  ʙʘץʳʣʘʫ ʞײʤʳʩʪʘʨʳ,  ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨ, 

ʭʠʤʠʷʣʳץ ʜʠʢʪʘʥʪʪʘʨ ʞᴅʥʝ ʪ.ʙ. ɸʣ ʤײʥʜʘʡ ʨʝʩʫʨʩʪʘʨʜʳ ײץʨʘʩʪʳʨʫʜʘ Microsoft Word, 

Microsoft PowerPoint ʙʘסʜʘʨʣʘʤʘʣʘʨʳʤʝʥ  ʞײʤʳʩ ʽʩʪʝʡ ʙʽʣʩʝ ʞʝʪʢʽʣʽʢʪʽ. 

ʉʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ʜᴅʩʪװʨʣʽ ʞᴅʥʝ ץʘʰʳץʪʘʥ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʞʠʽ 

 ʳʨʳʧ ʙʦʡʳʥʰʘ ʘʨʥʘʡʳ ʙʽʣʽʤ ʙʝʨʫץʰʽʥ ʪʘװ ʦʣʜʘʥʫʜʘʤʳʥ. ʄʳʩʘʣʳ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨץ

ʨʝʩʫʨʩʪʘʨʳʥ ʠʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʝ ʞʘʨʠʷʣʘʧ ʦʪʳʨʘʤʳʥ:  

https://youtu.be/n7m5o_wiT7c.  

https://youtu.be/yH5uTcb3nR4.  

https://youtu.be/4tNlecYMDUg. 

https://youtu.be/3H3G35jUgaE.  ʞᴅʥʝ ʪ.ʙ. 

ʉʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ץʦʣʜʘʥʫ ʩʘʙʘץʪʳ ʪװʨʣʝʥʜʽʨʫʛʝ, ʦʥʳ ʤʘʟʤײʥʳ 

ʞʘסʳʥʘʥ ץʘʥʳץʪʳʨʘ ʪװʩʫʛʝ, ʦץʳʪʫʜʳש ʢᴇʨʥʝʢʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ, ʩʘʙʘץʪʳש 

 ʜʝʨʙʝʩ שʫʰʳʣʘʨʜʳץʘ, ʦסʘ ʜʝʛʝʥ ʫᴅʞʜʝʤʝʥʽ ʪʫʳʥʜʘʪʫסʫץʘ, ʦסʳʥʳʥ ʘʨʪʪʳʨʫץʘʨץ

ʞײʤʳʩʪʘʨʳʥ ʞʘשʘ ײʡʳʤʜʘʩʪʳʨʫʰʳʣʳץ ʜʝשʛʝʡʜʝ ʙʘʩץʘʨʫסʘ, ʦץʳʪʫʜʳש 

ʜʘʨʘʣʘʥʜʳʨʳʣʫʳʥ ʘʨʪʪʳʨʫסʘ, ʦץʫʰʳʣʘʨʜʳש  ʞײʤʳʩ ʥᴅʪʠʞʝʣʝʨʽʥ ʢᴇʤʧʦʴʶʪʝʨʣʽʢ 

ʪʝʩʪʽʣʝʫʜʽש ʢᴇʤʝʛʽʤʝʥ ʙʘסʘʣʘʫסʘ, ʞʘʫʘʧʪʘʨʜʳ ʪʝʢʩʝʨʫ װʜʝʨʽʩʽʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ, 

ʤסײʘʣʽʤʥʽש ʩʫʙʲʝʢʪʠʚʪʽ  ʧʽʢʽʨʽʥ ʙʘʨʳʥʰʘ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɾʘשʘ ʵʣʝʢʪʨʦʥʜʳ ʦץʫ ʞװʡʝʩʽʥʝ ʢᴇʰʫ ʝʰץʘʰʘʥ ʜʘ ʙײʨʳʥסʳ ʜᴅʩʪװʨʣʽ ʩʳʥʳʧʪʳץ 

https://youtu.be/n7m5o_wiT7c
https://youtu.be/yH5uTcb3nR4
https://youtu.be/4tNlecYMDUg
https://youtu.be/3H3G35jUgaE
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ʦץʫ ʞװʡʝʩʽʥ ʘʫʳʩʪʳʨʘ ʘʣʤʘʡʜʳ. ʆʥʳש ʽʰʽʥʜʝ ʧʝʜʘʛʦʛ ʪʝ ʦץʫ ʧʨʦʮʝʩʽʥʝʥ ʘʣʰʘץʪʘʡ 

ʘʣʤʘʡʜʳ. ʇʝʜʘʛʦʛ ᴅʨʜʘʡʳʤ ʤʝʢʪʝʧʪʽש ʙʘʩʪʳ ʪײʣסʘʩʳ ʨʝʪʽʥʜʝ ץʘʣʘ ʙʝʨʝʜʽ. ʇʝʜʘʛʦʛʪʳש 

ʘʡʪʘʨ ʩᴇʟʽʥ, ʪװʩʽʥʜʽʨʤʝʣʝʨʽʥ, ʤʘʜʘץʪʘʫ, ʙʘסʘʣʘʫʣʘʨʳʥ ʝʰץʘʥʜʘʡ ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʙʘסʜʘʨʣʘʤʘʣʘʨ ʘʣʤʘʩʪʳʨʘ ʘʣʤʘʡʜʳ. ɸʣʘʡʜʘ, ʩʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ ʧʝʜʘʛʦʛʪʳש 

ʞʘשʘʰʘ ʞײʤʳʩ ʞʘʩʘʫʳʥʘ, ʞʘʩ ײʨʧʘץʪʳש ʩײʨʘʥʳʩʳʥʘ ʩʘʡ ʵʣʝʢʪʨʦʥʜʳ ʙʽʣʽʤ ʙʝʨʫʽʥʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʨʳʥסʳ ʜᴅʩʪװʨʣʽ ʦץʫ ʞװʡʝʩʽʥʜʝ ʧʝʜʘʛʦʛ ᴇʟʽ ץʦʣʳʤʝʥ ʞʘʟʳʧ, ʩʳʟʳʧ, 

ʩʫʨʝʪ ʩʘʣʳʧ, ʪᴅʞʽʨʠʙʝʥʽ ʢᴇʨʩʝʪʽʧ ʦʪʳʨʩʘ, ʘʣ ʙײʣ ײʩʳʥʳʣסʘʥ ʨʝʩʫʨʩʪʘ ʧʝʜʘʛʦʛʢʝ ʜʝ, 

ʙʽʣʽʤ ʘʣʫʰʳסʘ ʜʘ ʢʝש ʘʫץʳʤʜʳ ʤװʤʢʽʥʜʽʢʪʝʨ ʙʘʨ. ʊʝʢ ʩʦʣ ʨʝʩʫʨʩʪʘʨʜʳ ʜײʨʳʩ 

ʧʘʡʜʘʣʘʥʘ ʙʽʣʩʝ ʙʦʣסʘʥʳ.ʉʦʥʳʤʝʥ,  ʩʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ ʙʽʣʽʤ ʙʝʨʫ װʜʝʨʽʩʽʥ 

 :ʩʳʥʘʜʳײ ʡʳʤʜʘʩʪʳʨʫʜʘ ʢʝʣʝʩʽʜʝʡ ʤϮʤʢʽʥʜʽʢʪʝʨʜʽײ

- ᴇʟ ʙʝʪʽʥʰʝ ʙʽʣʽʤ ʘʣʫ ʞᴅʥʝ ײʩʳʥʫʤʝʥ ʦץʫ ץʳʟʤʝʪʽʥʽש ᴅʨʘʣʫʘʥ ʪװʨʣʝʨʽʥ 

 ;ʡʳʤʜʘʩʪʳʨʫײ

 ;ʦʣʞʝʪʽʤʜʽʣʽʛʽץ ʧʘʨʘʪʪʘʨʜʳ ʞʳʣʜʘʤ ʽʟʜʝʫ ʞᴅʥʝץʘʞʝʪʪʽ ʘץ -

- ʢᴇʧʪʝʛʝʥ ʢװʨʜʝʣʽ ʭʠʤʠʷʣʳץ ʨʝʘʢʮʠʷʣʘʨʜʳ ʞᴅʥʝ ײץʙʳʣʳʩʪʘʨʜʳ ʢᴇʨʥʝʢʽ ʪװʨʜʝ 
 ;ʩʳʥʫײ

- ʢʠʥʝʪʠʢʘʣʳץ, ʭʠʤʠʷʣʳץ ʰʘʤʘʣʘʨʤʝʥ ʝʩʝʧ ʰʳסʘʨʫʜʘ, ʘʪʦʤʜʘʨʜʳש ʵʣʝʢʪʨʦʥʜʳץ 

 ;ʨᴅʩʽʤʜʝʫʜʽ ʧʘʡʜʘʣʘʥʫ ץʨʳʣʳʩʳʥ  ʛʨʘʬʠʢʘʣʳײץ

- ʪʝʩʪʽʣʝʫ,  ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʢᴇʤʝʛʽʤʝʥ  ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤʽʥ  ʩʘʧʘʣʳ ʪʝʢʩʝʨʫ. 

ɹʽʣʽʤʽ ʪʝʨʝש, ʦʡʳ ʦʟʳײ ץʨʧʘץʪʳ ʪᴅʨʙʠʝʣʝʡʪʽʥ ʧʝʜʘʛʦʛʪʝʨ װʰʽʥ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ 

ʩʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ -  ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ, ʦʟʳץ ʠʥʥʦʚʘʮʠʷʣʘʨסʘ ʩʘʡ, ʙʽʣʽʤ 

ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫסʘ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳץʪʘʨʳʥ ʪʫʜʳʨʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʪʽʥ ʨʝʩʫʨʩ. ʗסʥʠ, ʞʘשʘ ʙʽʣʽʤ ʙʝʨʫ  ʞװʡʝʩʽʥʜʝ  ʙʽʨʽʥʰʽ ʦʨʳʥסʘ ʙʘʣʘʥʳש ʙʽʣʽʤʽʥ, 

ʙʽʣʽʛʽ ʤʝʥ ʜʘסʜʳʩʳʥ סʘʥʘ ʝʤʝʩ, ʦʥʳש ʞʝʢʝ ʙʘʩ ʪײʣסʘʩʳʥ, ʙʽʣʽʤ ʘʣʫ ʘʨץʳʣʳ ʘʟʘʤʘʪ 

ʨʝʪʽʥʜʝ ʜʘʤʫʳʥ ץʦʡʳʧ ʦʪʳʨ. ɸʣ ʩʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ʥʘץʪʳ 

ʦץʫ ʤʽʥʜʝʪʪʝʨʽʥ ʰʝʰʝ ʦʪʳʨʳʧ, ʙʽʣʽʤ ʘʣʫʰʳʜʘ ʘץʧʘʨʘʪʪʳץ ʞᴅʥʝ ʞʘʣʧʳ ʙʽʣʽʤʤʝʥ ץʘʪʘʨ, 

ʘʤʘʣʜʘʨ ʤʝʥ ײץʥʜʳʣʳץʪʘʨ ʞʠʳʥʪʳסʳʥ, ʙʽʣʽʢʪʽʣʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ.  
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 ʘסʞʳʣʜʘʨ 2020 - 2011 שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ɹʽʣʽʤ ʙʝʨʫʜʽ ʜʘʤʳʪʫʜʳץʘʟʘפ

ʘʨʥʘʣסʘʥ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʙʘʩʪʳ ʤʘץʩʘʪʳ - ʕʢʦʥʦʤʠʢʘʥʳש ʞᴅʥʝ 
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ʘʟʘʤʘʪʪʘʨʜʳש ᴅʣ-ʘʫץʘʪʳʥʳש ʪײʨʘץʪʳ ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʽש 

ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫ, ʘʜʘʤʠ ʢʘʧʠʪʘʣʜʳ ʜʘʤʳʪʫ װʰʽʥ ʦʥʳ ʪװʙʝʛʝʡʣʽ ʞʘסשʳʨʪʫ 

[1.] 

 ʰʝʡʛʝʥװʳʥʳ ʢסʤᴅʣʽʤʝʪʪʝʨ ʘ ץʧʘʨʘʪʪʳץʘʥ, ʘסʞʝʜʝʣ ʜʘʤʳ שʳʣʳʤ ʤʝʥ ʪʝʭʥʠʢʘʥʳנ

ʟʘʤʘʥʜʘ ʘץʳʣ-ʦʡ ʤװʤʢʽʥʜʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʳʧ, ʘʜʘʤʥʳץ שʘʙʽʣʝʪʽʥ, ʪʘʣʘʥʪʳʥ ʜʘʤʳʪʫ 

ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥʽש ʙʘʩʪʳ ʤʽʥʜʝʪʽ ʙʦʣʳʧ ʦʪʳʨ. ʆʣ ʙװʛʽʥʛʽ ʙʽʣʽʤ ʙʝʨʫ 

ʢʝשʽʩʪʽʛʽʥʜʝʛʽ ʘʫʘʜʘʡ ץʘʞʝʪ ʞʘשʘʨʫ ʦץʳʪʫʰʳʥʳץ שʘʞʳʤʘʩ ʽʟʜʝʥʽʤʧʘʟʜʳסʳ ʤʝʥ 

ʰʳסʘʨʤʘʰʳʣʳץ ʞʝʤʽʩʽʤʝʥ ʢʝʣʤʝʢ. ʉʦʥʜʳץʪʘʥ ʜʘ ᴅʨʙʽʨ ʦץʫʰʳʪʽץ שʘʙʽʣʝʪʽʥʝ ץʘʨʘʡ 

ʙʽʣʽʤ ʙʝʨʫʜʽ, ʦʥʳ ʜʝʨʙʝʩʪʽʢʢʝ, ʽʟʜʝʥʽʤʧʘʟʜʳץץʘ, ʰʳסʘʨʤʘʰʳʣʳץץʘ ʪᴅʨʙʠʝʣʝʫʜʽ ʞװʟʝʛʝ 

ʘʩʳʨʘʪʳʥ ʞʘשʘʨʪʳʣסʘʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʤʝשʛʝʨʫʛʝ װʣʢʝʥ ʙʝʪʙײʨʳʩ 

ʞʘʩʘʣʫʳ ץʘʞʝʪ. ᴆʡʪʢʝʥʽ ʤʝʤʣʝʢʝʪʪʽʢ ʙʽʣʽʤ ʩʪʘʥʜʘʨʪʳ ʜʝשʛʝʡʽʥʜʝ ʦץʫ װʨʜʽʩʽʥ 

 .ʪʝʭʥʦʣʦʛʠʷʥʳ ʝʥʜʽʨʫʜʽ ʤʽʥʜʝʪʪʝʡʜʽ ץʘ ʧʝʜʘʛʦʛʠʢʘʣʳשʡʳʤʜʘʩʪʳʨʫ ʞʘײ

 :ʩʪʘʥ ʞʦʣʳ - 2050ץʘʟʘפʇʨʝʟʠʜʝʥʪʽ ʅ.ᴄ.ʅʘʟʘʨʙʘʝʚ ç שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ɹʽʨ ʤʘץʩʘʪ, ʙʽʨ ʤװʜʜʝ, ʙʽʨ ʙʦʣʘʰʘץè ʘʪʪʳ פʘʟʘץʩʪʘʥ ʭʘʣץʳʥʘ ɾʦʣʜʘʫʳʥʜʘ: çʆʨʪʘ ʙʽʣʽʤ 

ʞװʡʝʩʽʥʜʝ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝʨʜʽ ʅʘʟʘʨʙʘʝʚ ʟʠʷʪʢʝʨʣʽʢ ʤʝʢʪʝʧʪʝʨʽʥʜʝʛʽ 

ʦץʳʪʫ ʜʝשʛʝʡʽʥʝ ʞʝʪʢʽʟʫ ʢʝʨʝʢ. ʄʝʢʪʝʧ ʪװʣʝʢʪʝʨʽ ץʘʟʘץ, ʦʨʳʩ ʞᴅʥʝ ʘסʳʣʰʳʥ ʪʽʣʜʝʨʽʥ 

ʙʽʣʫʛʝ ʪʠʽʩ. ʆʣʘʨʜʳ ʦץʳʪʫ ʥᴅʪʠʞʝʩʽ ʦץʫʰʳʣʘʨʜʳש ʩʳʥʜʘʨʣʳ ʦʡʣʘʫ, ᴇʟʽʥʜʽʢ ʽʟʜʝʥʽʩ ʧʝʥ 

ʘץʧʘʨʘʪʪʳ ʪʝʨʝש ʪʘʣʜʘʫ ʤʘʰʳסʳʥ ʠʛʝʨʫ ʙʦʣʫסʘ ʪʠʽʩ.è - ʜʝʛʝʥ ʙʦʣʘʪʳʥ [2]. 

ʆץʫʰʳʣʘʨʜʳש ʳʥʪʘʩʳʥ ʘʨʪʪʳʨʫ װʰʽʥ ʭʠʤʠʷ ʩʘʙʘץʪʘʨʳʥʜʘ ʟʘʤʘʥʘʫʠ ʙʽʣʽʤ ʙeʨʫ 

ʪeʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʫ.ʇeʜʘʛʦʛʠʢʘʜʘ ʩᴇʟʩʽʟ ʩײʨʘץʪʘʨ ʪʫʳʥʜʘʡʜʳ: "ʥeʥʽ ʦץʳʪʫ 

ʢeʨeʢ?", "ʥeʛe װʡʨeʪʫ ʢeʨeʢ?", "ץʘʣʘʡ ʦץʳʪʫ ʢeʨeʢ?", ʙʽʨʘץ ʩʦʥʳʤeʥ ʙʽʨʛe ʪʘסʳ ʙʽʨeʫʽ 

ʧʘʡʜʘ ʙʦʣʘʜʳ: "ץʘʣʘʡ ʪʠʽʤʜʽ ʦץʳʪʫ ʢeʨeʢ?ò. ɹװʛʽʥʛʽ ʪʘשʜʘ ʙʘʩʪʳ ʥʘʟʘʨʜʘ - ʦץʫʰʳ, ʦʥʳש 

ʪײʣסʘʩʳ. 

ᴄʨʙʽʨ ʤסײʘʣʽʤ ᴇʟ ʧᴅʥʽ ʦץʫʰʳʣʘʨʜʳש ʪeʨeץ שʳʟʳסʫʰʳʣʳסʳʥ ʪʫʜʳʨסʘʥʳʥ, 

ʦץʫʰʳʣʘʨ ʭʠʤʠʷʣʳץ ʬʦʨʤʫʣʘʣʘʨ ʤeʥ ʨeʘʢʮʠʷ ʪeשʜeʫʣeʨʽʥ ʞʘʟʳʧ ץʘʥʘ ץʦʡʤʘʡ, 

ʩʦʥʳʤeʥ ץʘʪʘʨ ᴅʣeʤʥʽש ʭʠʤʠʷʣʳץ ʙeʡʥeʩʽʥ ʪװʩʽʥʽʧ, ʣʦʛʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʦʡʣʘʥʘ 

ʙʽʣʛeʥʽʥ, ᴅʨ ʩʘʙʘץʪʳש ʤeʨeʢe, ʦץʫʰʳʣʘʨ ʤeʥ ʤסײʘʣʽʤʛe ץʫʘʥʳʰ ʩʳʡʣʘʡʪʳʥʳʥ ץʘʣʘʡʜʳ.  

ɹʽʟ ʤסײʘʣʽʤʥʽש ʩʘʙʘץʪʘ ʥe ʘʡʪʘʪʳʥʳʥʘ, ʘʣ ʦץʫʰʳ ʪʳשʜʘʧ, װʡʨeʥeʪʽʥʽʥe װʡʨeʥʽʧ 

 ʙʽʨʽ. ʂᴇʧʪeʛeʥ שʪʠʽʤʩʽʟ ʪᴅʩʽʣʜeʨʽʥʽ שe שʳʪʫʜʳץʜʘʫ-ʦשʧʘʨʘʪʪʳ ʪʳץɼʘʡʳʥ ʘ .ץʘʣʜʳץ

ʘʜʘʤʜʘʨ ʪeʢ ʦץʫʰʳʥʳ ʪʳשʜʘʫסʘ ʤᴅʞʙװʨ eʪʫ ʢeʨeʢ ʜeʧ ʦʡʣʘʡʜʳ ʞᴅʥe ʽʩ ʙʽʨʜeʥ ʞʦʣסʘ 

ʪװʩeʜʽ. ɸʣʘʡʜʘ, ʦץʫʰʳ ʢeʟ-ʢeʣʛeʥ ʘʜʘʤ ʩʠʷץʪʳ eʨʽʢ-ʞʽʛeʨʛe ʠe, ʦʥʳ eʣeʤeʫʛe ʙʦʣʤʘʡʜʳ. 

ʉʦʥʜʳץʪʘʥ, ʦʩʳ ʪʘʙʠסʠ ʟʘשʜʳ ʙײʟʳʧ, ʦʣʘʨʜʳ ʞʘץʩʳ ʤʘץʩʘʪʪʘʨ װʰʽʥ ʜe ʙʘסʳʥʜʳʨʫ 

ʤװʤʢʽʥ eʤeʩ. 

ɹײʣ ʞʦʣʜʘ ץʘʣʘסʘʥ ʥᴅʪʠʞeʛe ץʦʣ ʞeʪʢʽʟʫ ʤװʤʢʽʥ eʤeʩ. ɼeʤeʢ, ʦץʫʰʳʜʘʥ ʦץʫ 

ʧʨʦʮeʩʽʥʽש ʙeʣʩeʥʜʽ ץʘʪʳʩʫʰʳʩʳ ʥe ʽʩʪeʫ ʢeʨeʢ? ʆץʫʰʳ ʤeשʛeʨʫ ʤװʤʢʽʥ ʘץʧʘʨʘʪʪʳ ʪeʢ 

 ʨᴇʣʽʥ שʘʣʽʤ ʠʥʬʦʨʤʘʪʦʨʜʳסײʪʘʥ ʤץʤᴅʥʽ. ʉʦʥʜʳ שʜʜeʣʽʣʽʢʪʽװʳʟʤeʪʽ ʢeʟʽʥʜe ʤץ ʘʥʘ ᴇʟץ

 ʡʳʤʜʘʩʪʳʨʫʰʳ ʨᴇʣʽʥײ ʽʩ-ᴅʨeʢeʪʽʥ ץʪʘʥʳʤʜʳ שʫʰʳʥʳץʤʳʪʳʧ ʢeʪʫʽ ʢeʨeʢ, ʦʣ ʦײ

ʘʪץʘʨʫʳ ʢeʨeʢ. ɯʩ-ᴅʨeʢeʪʪʽש ʥᴅʪʠʞeʩʽʥʜe ʦץʫʰʳ ᴇʟʽ ʙʽʣʽʤ ʘʣʫ װʰʽʥ ץʘʥʜʘʡ-ʜʘ ʙʽʨ 

 ʨʫײץ ʣ ʙʽʣʽʤʜʽ ʪᴅʫeʣʩʽʟײʠʜʘʩʳ-ʙסʘץ ʳʟʜʳשʤʘ שʘ ʢeʣʫʽ ʢeʨeʢ. ɼʠʜʘʢʪʠʢʘʥʳסʦʨʳʪʳʥʜʳץ

ʧʨʠʥʮʠʧʽ, ʦʣ ʦץʫʰʳʥʳש ʙʽʣʽʤʽʥ ʜʘʡʳʥ ʪװʨʜe ʘʣʘ ʘʣʤʘʡʜʳ, ʙʽʨʘץ ʦʥʳ ʤסײʘʣʽʤ 

 ʨʣʽװʥᴅʪʠʞeʩʽʥʜe ʞʘʩʘʡʜʳ. ᴄʨ ʪ שʽʩ-ᴅʨeʢeʪʪʽ ץʘʥ ʙeʣʛʽʣʽ ʙʽʨ ʪʘʥʳʤʜʳסʡʳʤʜʘʩʪʳʨײ

ʪeʭʥʦʣʦʛʠʷʣʘʨ ʦץʫʰʳʣʘʨʜʳש ʙeʣʩeʥʜʽʣʽʛʽʥ ץʳʟʳסʫʰʳʣʳץʪʘʨʳʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ eʪeʜʽ. 

ʄסײʘʣʽʤ ʟʘʤʘʥʘʫʠ ʠʥʥʦʚʘʮʠʷʣʳץ ʪeʭʥʦʣʦʛʠʷʣʘʨʜʳש, ʠʜeʷʣʘʨʜʳש, ʙʘסʳʪʪʘʨʜʳש 

ʢeש ʩʧeʢʪʨʽʥ ʙʘʩʰʳʣʳץץʘ ʘʣʳʧ, ʟʘʤʘʥʘʫʠ ʙʽʣʽʤ ʙeʨʫ ʪeʭʥʦʣʦʛʠʷʣʘʨʳʥ ʠʛeʨʫʽ ʢeʨeʢ, 

ʦץʳʪʫʜʳש ʟʘʤʘʥʘʫʠ ᴅʜʽʩʪeʨʽʥ ʤeשʛeʨʛeʥ ʪeʭʥʦʣʦʛʠʷʣʳץ ʩʘʫʘʪʪʳ ʟʘʤʘʥʘʫʠ ʤסײʘʣʽʤ 

ʙʦʣʫʳ ʢeʨeʢ. 

ɹװʛʽʥʛʽ ʪʘשʜʘ ʦץʫ ʧʨʦʮeʩʽʥʜe ʨeʧʨʦʜʫʢʪʠʚʪʽ ʽʩ-ᴅʨeʢeʪʪʽװ שʣeʩʽʥ ʘʟʘʡʪʫ ʘʨץʳʣʳ 

ʙʘʣʘʥʳש ʞeʢe ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ eʪeʪʽʥ ʟʘʤʘʥʘʫʠ ʙʽʣʽʤ ʙeʨʫ ʪeʭʥʦʣʦʛʠʷʣʘʨʳʥ 



26 

 

 ʫץʞᴅʥe ʦ שʢʪeʤeʩʽʥ ʪᴇʤeʥʜeʪʫʜʽװʞ שʫʰʳʣʘʨʜʳץʦ ,שʦʣʜʘʥʫ ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʳץ

ʫʘץʳʪʳʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫʜʳש ʥeʛʽʟʛʽ ʰʘʨʪʳ ʨeʪʽʥʜe ץʘʨʘʩʪʳʨʳʣʫʳ ʤװʤʢʽʥ. 

ᴄʨ ʪװʨʣʽ ʪeʭʥʦʣʦʛʠʷʣʘʨ ʦץʫʰʳʣʘʨʜʳש ʭʠʤʠʷʥʳ ʦץʫʜʘ ʙeʣʩeʥʜʽʣʽʛʽʥ ʜʘʤʳʪʫסʘ 

ʳץʧʘʣ eʪeʜʽ: 

1. ʆץʫ װʜeʨʽʩʽʥ ײʡʳʤʜʘʩʪʳʨʫ ʞᴅʥe ʙʘʩץʘʨʫ ʪʠʽʤʜʽʣʽʛʽ ʥeʛʽʟʽʥʜe ʧeʜʘʛʦʛʠʢʘʣʳץ 

ʪeʭʥʦʣʦʛʠʷʣʘʨ: 

- ʦץʳʪʫʜʳש ʜeשʛeʡʣʽʢ ʩʘʨʘʣʘʫ ʪeʭʥʦʣʦʛʠʷʩʳ; 

- ʪʦʧʪʳץ ʪeʭʥʦʣʦʛʠʷʣʘʨ; 

- ʢʦʤʧʴʶʪeʨʣʽʢ ʦץʳʪʫ ʪeʭʥʦʣʦʛʠʷʣʘʨʳ. 

2. ʆץʫʰʳʣʘʨʜʳש ʙeʣʩeʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʞᴅʥe ץʘʨץʳʥʜʘʪʫ ʥeʛʽʟʽʥʜe ʧeʜʘʛʦʛʠʢʘʣʳץ 

ʪeʭʥʦʣʦʛʠʷʣʘʨ: 

- ʦʡʳʥ ʪeʭʥʦʣʦʛʠʷʩʳ; 

- ʧʨʦʙʣeʤʘʣʳץ ʞᴅʥe ʟeʨʪʪeʫʰʽʣʽʢ ʦץʳʪʫ ʪeʭʥʦʣʦʛʠʷʩʳ; 

- ʦץʫ ʤʘʪeʨʠʘʣʳʥʳש ʩʳʟʙʘʣʳץ ʞᴅʥe ʙeʣʛʽʣʽʢ װʣʛʽʣeʨʽ ʥeʛʽʟʽʥʜe ʦץʳʪʫʜʳ 

 .ʳʥʜʘʪʫ ʪeʭʥʦʣʦʛʠʷʣʘʨʳץʘʨץ

3. ʇeʜʘʛʦʛʠʢʘʣʳץ ʧʨʦʮeʩʪʽש ʞeʢe ʙʘסʜʘʨʣʘʥʫʳʥʘ ʥeʛʽʟʜeʣʛeʥ ʧeʜʘʛʦʛʠʢʘʣʳץ 

ʪeʭʥʦʣʦʛʠʷʣʘʨ: 

- ʳʥʪʳʤʘץʪʘʩʪʳץʪʘ ʦץʳʪʫ ʪeʭʥʦʣʦʛʠʷʩʳ [3]. 

 ʘסʘסʣײʘʞeʪ.ʊץ ʪʘʩ ʧʘʣʠʪʨʘײʪeʭʥʦʣʦʛʠʷ eʤeʩ, ʪ ץʘʟʽʨʛʽ ʤeʢʪeʧʢe ʙʽʨ ʧeʜʘʛʦʛʠʢʘʣʳפ

ʙʘסʳʪʪʘʣסʘʥ ʪeʭʥʦʣʦʛʠʷʣʘʨ ʦץʫʰʳʥʳש ʞeʢe ʙʘʩʳʥ ʙװʢʽʣ ʙʽʣʽʤ ʙeʨʫ ʞװʡeʩʽʥʽש 

ʦʨʪʘʣʳסʳʥʘ ʙʘסʳʪʪʘʡʜʳ. ʆʥʳש ʜʘʤʫʳʥʳש ʞʘʡʣʳ, ʞʘʥʞʘʣʩʳʟ ʞʘסʜʘʡʣʘʨʳʥ ץʘʤʪʘʤʘʩʳʟ 

eʪʫ, ʦʥʳש ʪʘʙʠסʠ ᴅʣeʫeʪʽʥ ʽʩʢe ʘʩʳʨʫ. ɹײʣ ʪeʭʥʦʣʦʛʠʷʜʘסʳ ʦץʫʰʳ ʪeʢ ʪʘץʳʨʳʧʪʳ סʘʥʘ 

eʤeʩ, ʩʦʥʳʤeʥ ץʘʪʘʨ ʦʣ ʙʽʣʽʤ ʙeʨʫ ʞװʡeʩʽʥʽש ʤʘץʩʘʪʳʥ, ʘʣʜʘסʳ ʤʽʥʜeʪʪeʤeʛe ʥᴅʨʩeʛe 

 ʣײʘʪʘʨ ʦʡʳʥ-ʙץ ʫʤeʥסʙeʢ ʧeʥ ʞʘʪʪʳשʨʘʣʳ.ʆʡʳʥ ʪeʭʥʦʣʦʛʠʷʩʳ-eײץ ʦʣ ʞeʪʢʽʟʫץ

ʙʘʣʘʥʳס שʘʥʘ eʤeʩ, eʨeʩeʢ ʘʜʘʤʥʳש ʜʘ ʽʩ-ᴅʨeʢeʪʽʥʽש ʙʽʨʽ. ʆʡʳʥ ʞʘסʜʘʡʜʳץ שʳʟʤeʪʪʽש 

 ʘʣʧʳʥʘ ʢeʣʪʽʨeʜʽ, ʥᴅʪʠʞeʩʽʥʜe ᴇʟʽʥðᴇʟʽץ ʨʽʥ, ᴅʣeʫʤeʪʪʽʢ ʪᴅʞʽʨʠʙeʥʽװʘʥʜʘʡ ʜʘ ʙʽʨ ʪץ

ʙʘʩץʘʨʫ ʤeʥ ᴇʟʽʥʽש ʤʽʥeʟ-ײץʣץʳʤeʥ ʜʘʤʠʜʳ ʞᴅʥe ʞeʪʽʣʜʽʨʽʣeʜʽ. ʆץʫ ʧʨʦʮeʩʽʥ 

ʙeʣʩeʥʜʽʨʫʛe ʙʘסʳʪʪʘʣסʘʥ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʤeʢʪeʧʪe ʦʡʳʥ ᴅʨeʢeʪʽ ʢeʣeʩʽ ʞʘסʜʘʡʣʘʨʜʘ: 

¶ ʜeʨʙeʩ ʪeʭʥʦʣʦʛʠʷ ʨeʪʽʥʜe; 

¶ ʧeʜʘʛʦʛʠʢʘʣʳץ ʪeʭʥʦʣʦʛʠʷʥʳש ʵʣeʤeʥʪʽ ʨeʪʽʥʜe; 

¶ ʩʘʙʘץ ʬʦʨʤʘʩʳ ʥeʤeʩe ʦʥʳש ʙᴇʣʽʛʽ ʨeʪʽʥʜe; 

¶ ʩʳʥʳʧʪʘʥ ʪʳʩ ʞײʤʳʩʪʘʨʜʘ ץʦʣʜʘʥʳʣʘʜʳ [4]. 

ɿʠʷʪʢeʨʣʽʢ-ʰʳסʘʨʤʘʰʳʣʳץ ʦʡʳʥʜʘʨ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ 

 ץʘʨʤʘʰʳʣʳסʟʠʷʪʢeʨʣʽʢ-ʰʳ שʘ ʳʥʪʘʣʘʥʜʳʨʘʜʳ, ʦʣʘʨʜʳסʪʘʨʳʥ ʜʘʤʳʪʫץʫʰʳʣʳסʳʟʳץ

 ʳʣʳץʘ ᴇʟʜeʨʽʥ ʙeʢʽʪʫʛe ʞᴅʥe ʦʡʳʥ ʘʨסʧʘʣ eʪeʜʽ, ʙʘʣʘʣʘʨץʜʘʤʫʳʥʘ ʳ שʘʙʽʣeʪʪeʨʽʥʽץ

ʟʠʷʪʢeʨʣʽʢ-ʰʳסʘʨʤʘʰʳʣʳץ ʩʘʣʘʜʘ ᴇʟʜeʨʽʥ ʽʩʢe ʘʩʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙeʨeʜʽ, ץʘʨʳʤ-

 ,ʘʥʘ eʤeʩס ʤʳʩʪʘʨʜʘײʪʘʥ ʪʳʩ ʞץʘ ʢᴇʤeʢʪeʩeʜʽ. ʊeʢ ʩʘʙʘסʳʥ ʪʦʣʪʳʨʫסʘʪʳʥʘʩ ʪʘʧʰʳʣʳץ

ʩʦʥʳʤeʥ ץʘʪʘʨ ʩʘʙʘץʪʘʨʜʘ ʜʘ ץʦʣʜʘʥʳʣʘ ʘʣʘʜʳ.  

ʄeʥ ᴇʟ ʪᴅʞʽʨʠʙeʤʜe ʙʽʣʽʤʜʽ ʙʘץʳʣʘʫʜʳ ײʡʳʤʜʘʩʪʳʨʫʜʳש ʦʡʳʥ ʬʦʨʤʘʣʘʨʳʥ 

ʞװʡeʣʽ ʪװʨʜe ץʦʣʜʘʥʘʤʳʥ ʞᴅʥe ʙײʣ ʦץʫʰʳʣʘʨʜʳש ʦץʳʣסʘʥ ʤʘʪeʨʠʘʣסʘ ʞᴅʥe ʞʘʣʧʳ 

ʧᴅʥʛe ʜeʛeʥ ץʳʟʳסʫʰʳʣʳסʳʥ ץʘʣʘʡ ʘʨʪʪʳʨʘʪʳʥʳʥ, ʞʘץʳʥʜʘ ʘʟ ʦץʳסʘʥ ʩʪʫʜeʥʪʪeʨ 

ʢeʥeʪʪeʥ ʢʽʪʘʧʪʘʨ, ʘʥʳץʪʘʤʘʣʳץ ʢʽʪʘʧʪʘʨ, ʵʥʮʠʢʣʦʧeʜʠʷʣʘʨ ʦץʠ ʙʘʩʪʘʡʪʳʥʳʥ װʥeʤʽ 

ʙʘʡץʘʡʤʳʥ. ʉʦʥʳʤeʥ, ʩʘʙʘץʪʘʨʜʘ ʵʢʦʣʦʛʠʷסʘ ʙʘʡʣʘʥʳʩʪʳ ʪʘץʳʨʳʧʪʘʨʜʳ, ʤʳʩʘʣʳ, 

"ʢᴇʤʽʨʩʫʪeʢʪeʨʜʽש ʪʘʙʠסʠ ʢᴇʟʜeʨʽ ʞᴅʥe ʦʣʘʨʜʳ ᴇשʜeʫ" ʪʘץʳʨʳʙʳʥ ʟeʨʪʪeʛeʥ ʢeʟʜe ʤeʥ 

ʩʘʨʘʧʪʘʤʘʣʳץ ʪʦʧʪʘʨʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʨᴇʣʜʽʢ ʦʡʳʥʜʘʨʜʳ ץʦʣʜʘʥʘʤʳʥ. ʉʳʥʳʧ eʢʽ 

ʪʦʧץʘ ʙᴇʣʽʥeʜʽ: "ʤʘʤʘʥʜʘʨ" ʞᴅʥe "ɾʫʨʥʘʣʠʩʪeʨ". ɹʽʨʽʥʰʽʩʽ ʤʘʪeʨʠʘʣʜʳ ʪʘשʜʘʡʜʳ, 

ʢᴇʨʥeʢʽ ײץʨʘʣʜʘʨʜʳ ʜʘʡʳʥʜʘʡʜʳ. ʉʦסשʳʩʳ ʦʡʳʥ ʙʘʨʳʩʳʥʜʘ ץʦʡʳʣʘʪʳʥ ʩײʨʘץʪʘʨʜʳ 

ʜʘʡʳʥʜʘʡʜʳ. 8-9 ʩʳʥʳʧʪʘʨʜʘ ʤʘʪeʨʠʘʣʜʘʨʜʳ ʙeʢʽʪʫ װʰʽʥ ʤeʥ ʜʠʜʘʢʪʠʢʘʣʳץ 
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ʦʡʳʥʜʘʨʜʳ ץʦʣʜʘʥʘʤʳʥ: "ʍʠʤʠʷʣʳץ ʪeʢʰeʣeʨ", "ʍʠʤʠʷʣʳץ ʣʦʪʦ", "ʊʠʢ-ʥᴇʣʜeʨ", 

  ."ʽʟשʨeʩ", "ɺʘʣeʥʪʪʽʢ ʣʦʪʦ", "ʩᴇʡʣeʤʜʽ ʰeʰʽװʢ ץʘʪeʥʽ ʪʘʙʫ", "ʍʠʤʠʷʣʳפ"

ʂʦʤʧʴʶʪeʨʣʽʢ ʪeʭʥʦʣʦʛʠʷ. ʂʦʤʧʴʶʪeʨ ʤeʥ ʤʫʣʴʪʠʤeʜʠʷʣʳץ ʪeʭʥʦʣʦʛʠʷʥʳ 

 ʘʞeʪʪʽץ ,ʜʘʡʣʘʨʜʳ ʤʦʜeʣʴʜeʫʜeסʨʣʽ ʞʘװʩʽʥʜʽʨʫʜe, ᴅʨʪװʘ ʤʘʪeʨʠʘʣʜʳ ʪשʦʣʜʘʥʫ ʞʘץ

ʘץʧʘʨʘʪʪʳ ʞʠʥʘʫʜʘ, ʙʽʣʽʤʜʽ ʙʘסʘʣʘʫʜʘ ʞᴅʥe ʪ.ʙ. ʦש ʥᴅʪʠʞe ʙeʨeʜʽ. ɹʽʨ ʩʘʙʘץʪʳש ʤʳʩʘʣʳ. 

ʊʘץʳʨʳʙʳ: "ʆʪʪeʛʽʥʽש ʢʽʰʽ ʪʦʙʳ, ʩʠʧʘʪʪʘʤʘʩʳ. ʆʪʪeʛʽ ʘʣʫ". ʉʘʙʘץ ʙʘʨʳʩʳʥʜʘ 

ʤʫʣʴʪʠʤeʜʠʷʣʳץ ʧʨʦeʢʪʦʨ ץʦʣʜʘʥʳʣʜʳ, ʦʥʜʘ ʵʢʨʘʥʜʘ ʤeʢʪeʧ ʟeʨʪʭʘʥʘʩʳʥʜʘ ʢᴇʨʩeʪʫ 

ʤװʤʢʽʥ eʤeʩ ʪᴅʞʽʨʠʙeʣeʨ ʢᴇʨʩeʪʽʣʜʽ. ʉʦʥʜʘʡ-ʘץ, ʵʢʨʘʥʜʘ ʙʽʨʥeʰe ʢeʩʪeʣeʨ ʞʘʩʘʣʜʳ. 

ɹʘʣʘʣʘʨסʘ ʪʘʣʜʘʫ, ʩʘʣʳʩʪʳʨʫ ʞᴅʥe ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫ ײʩʳʥʳʣʜʳ. ɾʦסʘʨʳʜʘ 

ʘʡʪʳʣסʘʥʜʘʨʜʘʥ ʢʦʤʧʴʶʪeʨʣʽʢ ʪeʭʥʦʣʦʛʠʷ ʦץʫ ʜeשʛeʡʽʥ ʞʦסʘʨʳʣʘʪʘʜʳ ʞᴅʥe 

ʦץʫʰʳʣʘʨʜʳש ʧᴅʥʛe ʜeʛeʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʪʫʜʳʨʘʜʳ ʜeʛeʥ ץʦʨʳʪʳʥʜʳסʘ ʢeʣeʤʽʟ. 

ʄeʥ ᴇʟ ʩʘʙʘץʪʘʨʳʤʜʘ ᴅʨʪװʨʣʽ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ץʦʣʜʘʥʘʤʳʥ, ʢeʣeʩʽ ʤʘץʩʘʪʪʘʨʜʳ 

ʢᴇʟʜeʡʤʽʥ: ʘץʧʘʨʘʪʪʳ ᴇשʜeʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ; ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ ץʘʙʽʣeʪʪeʨʽʥ 

ʜʘʤʳʪʫ; "ɸץʧʘʨʘʪʪʳץ ץʦסʘʤʥʳש" ʪײʣסʘʩʳʥ ʜʘʡʳʥʜʘʫ; ʟeʨʪʪeʫ UUD ץʘʣʳʧʪʘʩʪʳʨʫ, 

ʦשʪʘʡʣʳ ʰeʰʽʤʜeʨ ץʘʙʳʣʜʘʫ ʤװʤʢʽʥʜʽʛʽ; ʦץʫ ʤʘʪeʨʠʘʣʳʥ ʙʘʨʳʥʰʘ ʢᴇʨʥeʢʽ ʪװʨʜe 

 ʩʘʪʪʘʨʳ ʤeʥ ʤʽʥʜeʪʪeʨʽʥe ʙʘʡʣʘʥʳʩʪʳ ʢʦʤʧʴʶʪeʨʣʽʢץʬʦʨʤʘʩʳʥʘ, ʤʘ שʪʳץʩʳʥʫ. ʉʘʙʘײ

ʪeʭʥʦʣʦʛʠʷʣʘʨ ʢeʣeʩʽʜeʡ ץʦʣʜʘʥʳʣʘʜʳ: 

¶ ʦץʫ ʘץʧʘʨʘʪ ʢᴇʟʽ; 

¶ ʤʫʣʴʪʠʤeʜʠʘ ʞᴅʥe ʪeʣeʢʦʤʤʫʥʠʢʘʮʠʷ ʤװʤʢʽʥʜʽʢʪeʨʽʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ 

ʢᴇʨʥeʢʽ ײץʨʘʣʜʘʨ; 

¶ ʪʨeʥʘʞeʨ; 

¶ ʜʠʘʛʥʦʩʪʠʢʘ ʞᴅʥe ʙʘץʳʣʘʫ ײץʨʘʣʳ. 

ʂʦʤʧʴʶʪeʨʣʽʢ ʪeʭʥʦʣʦʛʠʷʣʘʨ ʦץʫ ʧʨʦʮeʩʽʥʽש ʙʘʨʣʳץ ʢeʟeשʜeʨʽʥʜe ץʦʣʜʘʥʳʣʘʜʳ: 

¶ ʞʘשʘ ʤʘʪeʨʠʘʣʜʳ ʪװʩʽʥʜʽʨʫ ʢeʟʽʥʜe, 

 ,ʘʡʪʘʣʘʫ ʢeʟʽʥʜeץ ¶

¶ ʙʽʣʽʤʜʽ ʙʘץʳʣʘʫ װʰʽʥ, 

¶ ʙʦʩ ʫʘץʳʪʪʳ ײʡʳʤʜʘʩʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ. 

ʄʳʩʘʣʳ, ʧʨeʟeʥʪʘʮʠʷ ʩʘʙʘץʪʘʨʳʥʜʘ: "ʅeʣʽʢʪeʥ ʭʠʤʠʷʣʳץ ʨeʘʢʮʠʷʣʘʨ ʞװʨeʜʽ", 

"ʊeʨʤʦʭʠʤʠʷʣʳץ ʪeשʜeʫʣeʨ ʙʦʡʳʥʰʘ eʩeʧʪeʫʣeʨ" ʞᴅʥe "ʍʠʤʠʷʣʳץ ʪeשʜeʫʣeʨ 

ʙʦʡʳʥʰʘ eʩeʧʪeʨʜʽ ʰeʰeʤʽʟ" ʙeʡʥeʪʦʤeʪʨ ʞװʟeʛe ʘʩʳʨʳʣʘʜʳ; ʘʣʛʦʨʠʪʤ ʙʦʡʳʥʰʘ 

ʰeʰʽʤ, eʩeʧʪeʨʜʽ ʜײʨʳʩ ʰeʰʫʛe ʙʘʡʣʘʥʳʩʪʳ ʙʘסʘʣʘʫ ʵʣeʤeʥʪʪeʨʽ ʤeʥ ʜʳʙʳʩʪʳץ ʦש 

ʞᴅʥe ʪeʨʽʩ ʨeʘʢʮʠʷʣʘʨʤeʥ ʙʽʨʛe ʞװʨeʪʽʥ ʤʫʣʴʪʠʤeʜʠʷʣʳץ ʪeʩʪ ץʦʣʜʘʥʳʣʘʜʳ, ʙײʣ 

ʩʘʙʘץʪʘסʳ ʰʠeʣeʥʽʩʪʽ ʘʟʘʡʪʘʜʳ, ʞʘסʜʘʡʜʳ ʳסשʘʡʣʳ eʪeʜʽ. 

ʄeʥ ᴇʟ ʞײʤʳʩʳʤʜʘ ᴅʨʪװʨʣʽ ʢʦʤʧʴʶʪeʨʣʽʢ ʦץʳʪʫ ײץʨʘʣʜʘʨʳʥ ץʦʣʜʘʥʘʤʳʥ: 

¶ ʉʘʙʘץ ʪʘץʳʨʳʙʳ ʙʦʡʳʥʰʘ ץʦʩʳʤʰʘ ʘץʧʘʨʘʪ ʞʠʥʘʫסʘ ʞᴅʥe ʩʘʙʘץʪʘʥ ʪʳʩ 

ʞᴅʥe ʩʳʥʳʧʪʘʥ ʪʳʩ ʽʩ-ʰʘʨʘʣʘʨʜʳש ʢʦʤʧʴʶʪeʨʣʽʢ ʧʨeʟeʥʪʘʮʠʷʣʘʨʳʥ ʞʘʩʘʫסʘ 

ʘʨʥʘʣסʘʥ Internet ʨeʩʫʨʩʪʘʨʳ; 

¶ ʦץʫʰʳʣʘʨʜʳ ʟeʨʪʪeʫ ʞʦʙʘʣʘʨʳʥʘ ʢʦʤʧʴʶʪeʨʣʽʢ ʩװʡeʤeʣʜeʫ; 

¶ ʙʘץʳʣʘʫ ʢʦʤʧʴʶʪeʨʣʽʢ ʦץʳʪʫ ײץʨʘʣʜʘʨʳ, ʤʳʩʘʣʳ,"ʍʠʤʠʷ ʪeʩʪʽʣeʨʽ"; 

¶ ʢʦʤʧʴʶʪeʨʣʽʢ ײץʨʘʣʜʘʨ,  

ɸʂʊ ʧʘʡʜʘʣʘʥʫ ʥᴅʪʠʞeʣeʨʽ: 

- ɼeʨeʢʪeʨ ʙʘʥʢʽʥ ײץʨʫ ʞᴅʥe ʤסײʘʣʽʤʥʽש ʢʦʤʧʴʶʪeʨʣʽʢ ʧʨeʟeʥʪʘʮʠʷʩʳ. 

- ʉʘʙʘץʪʘʨ ʤeʥ ʩʳʥʳʧʪʘʥ ʪʳʩ ʽʩ-ʰʘʨʘʣʘʨʜʳ ʜʘʡʳʥʜʘʫ ʢeʟʽʥʜe ɸʂʊ-ʥʳ 

ʧʘʡʜʘʣʘʥʫʜʘ ʦץʫʰʳʣʘʨʜʳש ʙeʣʩeʥʜʽʣʽʛʽʥ ʞʳʣ ʩʘʡʳʥ ʘʨʪʪʳʨʫ. 

- ʄסײʘʣʽʤʜeʨʛe ʘʨʥʘʣסʘʥ ʤeʢʪeʧ ᴅʜʽʩʪeʤeʣʽʢ ʙʽʨʣeʩʪʽʢʪeʨʽʥʜe, ʧeʜʘʛʦʛʠʢʘʣʳץ 

ʢeשeʩʪeʨʜe, ʩeʤʠʥʘʨʣʘʨʜʘ ʩᴇʟ ʩᴇʡʣeʫ [5]. 

ʉʘʙʘץʪʳש ʢeʟ-ʢeʣʛeʥ ʢeʟeשʽʥʜe ʢʦʤʧʴʶʪeʨʣʽʢ ʧʨeʟeʥʪʘʮʠʷʣʘʨʜʳ ʞeʢe ʜe, 

ʠʥʪeʨʘʢʪʠʚʪʽ ʪʘץʪʘʥʳ ʜʘ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. ʍʠʤʠʷ ʩʘʙʘץʪʘʨʳʥʜʘ ʧʨeʟeʥʪʘʮʠʷʣʘʨʜʳ 

 :ʦʣʜʘʥʫ ʤʳʩʘʣʜʘʨʳץ
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¶ ʇʨeʟeʥʪʘʮʠʷʤeʥ ʙʽʨʛe ʞʘשʘ ʪʘץʳʨʳʧʪʳ ʪװʩʽʥʜʽʨʫ. 

¶ ɸʫʳʟʰʘ ʞʘʪʪʳסʫʣʘʨʤeʥ ʞײʤʳʩ. 

¶ ᴆʪʢeʥ ʤʘʪeʨʠʘʣʜʳ ץʘʡʪʘʣʘʫ ʢeʟʽʥʜe ʧʨeʟeʥʪʘʮʠʷʥʳ ץʦʣʜʘʥʫ. 

¶ ʄʽʥʜeʪʪʽש ʰʘʨʪʪʘʨʳ ʤeʥ ʰeʰʽʤʜeʨʽʥ ʢᴇʨʩeʪʫ. 

¶ ʍʠʤʠʷʣʳץ ʪᴅʞʽʨʠʙeʣeʨʜʽ ʢᴇʨʩeʪʫ. 

¶ ʉʣʘʡʜʪʘסʳ ʞʘʫʘʧʪʘʨʜʳש ʢᴇʤeʛʽʤeʥ ʊᴅʫeʣʩʽʟ ʞײʤʳʩʪʘʨʜʳ ᴇʟʘʨʘ ʪeʢʩeʨʫ. 

¶ ʊeʩʪ ᴇʪʢʽʟʫ. 

¶ ᴆʪʢʽʟʫ ʬʠʟʢʫʣʴʪʤʠʥʫʪʦʢ. 

¶ ʈeʬʣeʢʩʠʷ ʞװʨʛʽʟʫ. 

¶ ʍʠʤʠʢʪeʨʜʽש ʧʦʨʪʨeʪʪeʨʽʥ ʢᴇʨʩeʪʫ ʞᴅʥe ʦʣʘʨʜʳש ʘʰʳʣʫʣʘʨʳ ʪʫʨʘʣʳ ᴅשʛʽʤe. 

ʍʠʤʠʷʣʳץ ʟʘʪʪʘʨʜʳ ᴇʤʽʨʜe ʧʨʘʢʪʠʢʘʣʳץ ץʘʙʳʣʜʘʫ ʤeʥ ץʦʣʜʘʥʫʜʳש 

ʠʣʣʶʩʪʨʘʮʠʷʩʳ. 

ʆץʫʰʳʣʘʨʜʳש ʙʽʣʽʤ ʤeʥ ʽʩ-ᴅʨeʢeʪ ʪᴅʩʽʣʜeʨʽʥ ʞʘʣʧʳʣʘʫ ʞᴅʥe ʞװʡeʣeʫ 

ʩʘʙʘץʪʘʨʳʥʘ ʢʦʤʧʴʶʪeʨʣʽʢ ʧʨeʟeʥʪʘʮʠʷʣʘʨ ʞʘʩʘʫ. 

ʆʩʳʣʘʡʰʘ, ʩʘʙʘץץʘ ʘץʧʘʨʘʪʪʳץ ʞᴅʥe ʢʦʤʧʴʶʪeʨʣʽʢ ʪeʭʥʦʣʦʛʠʷʣʘʨʜʳ eʥʛʽʟʫ 

ʭʠʤʠʷʥʳ ʦץʳʪʫ ʧʨʦʮeʩʽʥ ץʳʟʳץʪʳ ʞᴅʥe ץʳʟʳץʪʳ eʪeʜʽ, ʦץʫ ʤʘʪeʨʠʘʣʳʥ ʠʛeʨʫʜeʛʽ 

 .ʽʣʜeʪeʜʽ [6]שʫʜʽ ʞeשʪʘʨʜʳ ʞeץʠʳʥʜʳץ

ʇʨʦʙʣeʤʘʣʳץ ʦץʳʪʫ ʪeʭʥʦʣʦʛʠʷʩʳ ʤסײʘʣʽʤʥʽש ʙʘʩʰʳʣʳסʳʤeʥ ʧʨʦʙʣeʤʘʣʳץ 

ʞʘסʜʘʡʣʘʨʜʳ ײץʨʫʜʳ ʞᴅʥe ʦץʫʰʳʣʘʨʜʳש ʦʣʘʨʜʳ ʰeʰʫʜeʛʽ ʙeʣʩeʥʜʽ ʪᴅʫeʣʩʽʟ ץʳʟʤeʪʽʥ 

 ʘʙʽʣeʪʪeʨʽʥץ ʳʣ-ʦʡץʜʳʣʘʨʜʳ ʞᴅʥe ʘסʜʳʣʘʨʜʳ, ʜʘסʘʤʪʠʜʳ, ʥᴅʪʠʞeʩʽʥʜe ʙʽʣʽʤʜʽ, ʜʘץ

ʰʳסʘʨʤʘʰʳʣʳץ ʠʛeʨʫ ʞװʨeʜʽ. ʉʘʙʘץʪʘסʳ ʧʨʦʙʣeʤʘʣʳץ ʞʘסʜʘʡʣʘʨ ʢװʪʧeʛeʥ ʞeʨʜeʥ 

ʧʘʡʜʘ ʙʦʣʫʳ ʤװʤʢʽʥ. ʇʨʦʙʣeʤʘʣʳץ ʞʘסʜʘʡʣʘʨʜʳ ʞʘʩʘʫʜʳש ʦʩʳʥʜʘʡ eʨeʞeʣeʨʽ ʙʘʨ. 

1. ʆץʫʰʳʣʘʨסʘ ʧʨʘʢʪʠʢʘʣʳץ ʥeʤeʩe ʪeʦʨʠʷʣʳץ ʪʘʧʩʳʨʤʘ ʙeʨʽʣeʜʽ, ʦʥʳ ʦʨʳʥʜʘʫ ʙʽʣʽʤʜʽ 

ʘʰʫʜʳ ʞᴅʥe ʞʘשʘ ʜʘסʜʳʣʘʨʜʳ ʠʛeʨʫʜʽ ץʘʞeʪ eʪeʜʽ. 

2. ʊʘʧʩʳʨʤʘ ʦץʫʰʳʥʳש ʟʠʷʪʢeʨʣʽʢ ʤװʤʢʽʥʜʽʢʪeʨʽʥe ʩᴅʡʢeʩ ʢeʣʫʽ ʢeʨeʢ. 

3. ʇʨʦʙʣeʤʘʣʳץ ʪʘʧʩʳʨʤʘ ʞʘשʘ ʤʘʪeʨʠʘʣʜʳ ʪװʩʽʥʜʽʨʤeʩ ʙײʨʳʥ ʙeʨʽʣeʜʽ. 

4. ʄײʥʜʘʡ ʪʘʧʩʳʨʤʘʣʘʨ ʙʦʣʫʳ ʤװʤʢʽʥ: ʘʩʩʠʤʠʣʷʮʠʷ, ʩײʨʘץʪʳ ʪײʞʳʨʳʤʜʘʫ, 

ʧʨʘʢʪʠʢʘʣʳץ ᴅʨeʢeʪʪeʨ. 

ɹʽʨʜeʡ ʧʨʦʙʣeʤʘʣʳץ ʞʘסʜʘʡ ᴅʨ ʪװʨʣʽ ʪʘʧʩʳʨʤʘʣʘʨʜʘʥ ʪʫʳʥʜʘʫʳ ʤװʤʢʽʥ. 

ʆץʳʪʫʜʘסʳ ʧʨʦʙʣeʤʘʣʘʨʜʳש ʪᴇʨʪ ʜeשʛeʡʽ ʙʘʨ. 

1. ʄסײʘʣʽʤ ʤᴅʩeʣeʥʽ ᴇʟʽ ץʦʷʜʳ ʞᴅʥe ʦʥʳ ʩʪʫʜeʥʪʪeʨʜʽש ʙeʣʩeʥʜʽ ʥʘʟʘʨʳ ʤeʥ 

ʪʘʣץʳʣʘʫʳʤeʥ ʰeʰeʜʽ . 

2. ʄסײʘʣʽʤ ʤᴅʩeʣeʥʽ ץʦʷʜʳ, ʦץʫʰʳʣʘʨ ᴇʟ ʙeʪʽʥʰe ʥeʤeʩe ʦʥʳש ʙʘʩʰʳʣʳסʳʤeʥ ʰeʰʽʤ 

ʪʘʙʘʜʳ; ʦʣ ʩʦʥʳʤeʥ ץʘʪʘʨ ʰeʰʽʤ ʞʦʣʜʘʨʳʥ ᴇʟʜʽʛʽʥeʥ ʽʟʜeʡʜʽ. 

3. ʆץʫʰʳ ʤᴅʩeʣeʥʽ ץʦʷʜʳ, ʤסײʘʣʽʤ ʦʥʳ ʰeʰʫʛe ʢᴇʤeʢʪeʩeʜʽ. ʆץʫʰʳ ʤᴅʩeʣeʥʽ ᴇʟ 

ʙeʪʽʥʰe ʪײʞʳʨʳʤʜʘʫ ץʘʙʽʣeʪʽʥ ʜʘʤʳʪʘʜʳ. 

4. ʆץʫʰʳʥʳש ᴇʟʽ ʤᴅʩeʣeʥʽ ʰeʰʽʧ, ʦʥʳ ᴇʟʽ ʰeʰeʜʽ. 

ʇʨʦʙʣeʤʘʣʳץ ʦץʳʪʫʜʘ eש ʙʘʩʪʳʩʳ ʟeʨʪʪeʫ ᴅʜʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ-ʦץʫʰʳʣʘʨ ʙʽʣʽʤ 

ʘʣʫʜʳס שʳʣʳʤʠ ᴅʜʽʩʪeʤeʣeʨʽʤeʥ ʪʘʥʳʩʘʜʳ, סʳʣʳʤʠ ᴅʜʽʩʪeʨʜʽש ʵʣeʤeʥʪʪeʨʽʥ ʠʛeʨeʜʽ, 

ʞʘשʘ ʙʽʣʽʤ ʘʣʫ, ʽʟʜeʫʜʽ ʞʦʩʧʘʨʣʘʫ ʞᴅʥe ʞʘשʘ ʪᴅʫeʣʜʽʣʽʢʪʽ ʥeʤeʩe ʟʘשʜʳʣʳץʪʳ ʘʰʫ 

ʜʘסʜʳʣʘʨʳʥ ʠʛeʨeʜʽ. ʆʩʳʣʘʡʰʘ ʦץʫʰʳʣʘʨ ʭʠʤʠʷʜʘסʳ ʥeʛʽʟʛʽ ʟeʨʪʪeʫ ᴅʜʽʩʪeʨʽʤeʥ 

ʪʘʥʳʩʘʜʳ, ʪeʦʨʠʷסʘ װʥeʤʽ ʞװʛʽʥʽʧ, ᴇʟʜʽʛʽʥeʥ ʞʘשʘ ʙʽʣʽʤ ʘʣʫ ʜʘסʜʳʣʘʨʳʥ ʠʛeʨeʜʽ. 

ʇʨʦʙʣeʤʘʣʳץ ʞʘסʜʘʡʣʘʨʜʳ ʰeʰʫ - ʞʘʣʧʳ ʙʽʣʽʤ ʙeʨʫ ʞᴅʥe ʦץʫʰʳʣʘʨʜʳש ʘʨʥʘʡʳ 

ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳ ʞᴅʥe ʞeʪʽʣʜʽʨʫʜʽ ץʘʤʪʠʜʳ. 

ʄײʥʜʘʡ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨ ʣʦʛʠʢʘʣʳס ,ץʳʣʳʤʠ, ʜʠʘʣeʢʪʠʢʘʣʳץ, 

ʰʳסʘʨʤʘʰʳʣʳץ ʦʡʣʘʫʜʳ װʡʨeʥeʜʽ; ʦʣʘʨ ʘʣסʘʥ ʙʽʣʽʤ ʩeʥʽʤʜeʨʛe ʘʡʥʘʣʘʜʳ; ʦʣʘʨ ʪeʨeש 

 ʘʙʽʣeʪʪeʨʽʥe ʜeʛeʥ ʩeʥʽʤʜʽʣʽʢʪʽץ ʤʢʽʥʜʽʢʪeʨʽ ʤeʥװʤ שʘʪʪʘʥʫ ʩeʟʽʤʽʥ, ʦʣʘʨʜʳסʘʥʘץ

ʩeʟʽʥeʜʽ; ᴇʟʜeʨʽ ʘʣסʘʥ ʙʽʣʽʤ ʥeײסʨʣʳʤ ʙeʨʽʢ. 
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ʉʘʙʘץʪʘ ʧʨʦʙʣeʤʘʣʳץ ʞʘסʜʘʡʜʳ ʤסײʘʣʽʤ ʜe, ʦץʫʰʳʣʘʨ ʜʘ ʪʘʣʜʘʡ ʘʣʘʜʳ. ʄʳʩʘʣʳ: 

ʪʘץʳʨʳʙʳ: "פʘʨʘʧʘʡʳʤ ʞᴅʥe ʢװʨʜeʣʽ ʟʘʪʪʘʨ", ʤסײʘʣʽʤ ʦץʫʰʳסʘ ʢeץ שʳʟʤeʪ ʩʘʣʘʩʳʥ 

 ʘʨʘʧʘʡʳʤ ʞᴅʥeץ ʪʽʟʽʤʽʥeʥ שʨʣʽ ʟʘʪʪʘʨʜʳװʦʷʜʳ, ᴅʨʪץ ʪʘʨץʨʘײʩ ץʩʳʥʘʜʳ: ʧʨʦʙʣeʤʘʣʳײ

ʢװʨʜeʣʽ ʟʘʪʪʘʨʜʳ ʙᴇʣeʢ ʞʘʟʫʜʳ ײʩʳʥʘʜʳ ʞᴅʥe ʦץʫʰʳʥʳש ᴇʟʽʥʽש ᴇʤʽʨʣʽʢ ʪᴅʞʽʨʠʙeʩʽʥ, 

ʘʣʜʳסשʳ ʩʘʙʘץʪʘʨ ʪʫʨʘʣʳ ʙʽʣʽʤʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ץʘʨʘʧʘʡʳʤ ʞᴅʥe ʢװʨʜeʣʽ ʟʘʪ סײʳʤʳʥ 

 ʪeʢ ץʫʰʳʣʳסʳʟʳץ ʪʘʥץʫʘʜʳ, ʩʦʥʜʳץ ʰʽʥ ʙʽʣʽʤװ ʫʰʳ ᴇʟʽץʘ ʪʳʨʳʩʘʜʳ. ʆסʘʣʳʧʪʘʩʪʳʨʫץ

ʪʘץʳʨʳʧץʘ סʘʥʘ eʤeʩ, ʪʘʥʳʤ ʧʨʦʮeʩʽʥe ʜe ʙʘʡʣʘʥʳʩʪʳ. ʄeʥʽש ʦʡʳʤʰʘ, ʧʨʦʙʣeʤʘʣʳץ 

ʦץʳʪʫ ʪeʭʥʦʣʦʛʠʷʩʳ ʤסײʘʣʽʤʛe ʦץʫʰʳʥʳש ʥʘʟʘʨʳʥ ʘʫʜʘʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙeʨeʜʽ. ɸץʳʨ 

ʩʦשʳʥʜʘ, ʘʣסʘ ץʦʡʳʣסʘʥ ʤᴅʩeʣe ʦʥʳ ʰeʰʫʜʽש ʞʦʣʜʘʨʳʥ ʽʟʜeʫʛe, ʛʠʧʦʪeʟʘʣʘʨʜʳ 

 .ʘ ʠʪeʨʤeʣeʡʜʽסʘ, ʦʣʘʨʜʳ ʥeʛʽʟʜeʫʛe, ʪeʢʩeʨʫʛe ʞᴅʥe ʩʘʡʳʧ ʢeʣʛeʥʜe ʥᴅʪʠʞe ʘʣʫסʩʳʥʫײ

ɸץʧʘʨʘʪ ʦʩʳ ʞʦʣʤeʥ ᴇʪʢeʥʜe, ʦʣ ʙeʨʽʢ ʞᴅʥe ʢeʜeʨʛʽʩʽʟ ʩʽשʽʨʽʣeʜʽʇʨʦʙʣeʤʘʣʳץ ʦץʳʪʫ 

ʢeʟʽʥʜe ʤסײʘʣʽʤʥʽש ʽʩ-ᴅʨeʢeʪʽ ʦץʫʰʳʣʘʨʜʳ ʬʘʢʪʽʣeʨʜʽ ʪʘʣʜʘʫסʘ, ᴇʟ ʙeʪʽʥʰe ץʦʨʳʪʳʥʜʳ 

ʞʘʩʘʫסʘ ʞᴅʥe ʞʘʣʧʳʣʘʫסʘ ʠʪeʨʤeʣeʡʪʽʥ ʪʘʥʳʤʜʳץ ʽʩ-ᴅʨeʢeʪʪe ʧʨʦʙʣeʤʘʣʳץ 

ʞʘסʜʘʡʣʘʨʜʳ ʞװʡeʣʽ ʪװʨʜe ʞʘʩʘʡʜʳ, ʩʪʫʜeʥʪʪeʨ ʤסײʘʣʽʤʥʽש ʢᴇʤeʛʽʤeʥ ʙeʣʛʽʣʽ ʙʽʨ 

 ʳʣ-ʦʡץʫʰʳʣʘʨ ʘץʘʣʳʧʪʘʩʪʳʨʘʜʳ. ʅᴅʪʠʞeʩʽʥʜe ʦץ ʜʘʨʜʳ ʜeʨʙeʩשʳʤʜʘʨ ʤeʥ ʟʘסײ

ʦʧeʨʘʮʠʷʣʘʨʳ ʤeʥ ʽʩ-ץʠʤʳʣ ʜʘסʜʳʣʘʨʳʥ, ʙʽʣʽʤ ʙeʨʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʘʜʳ, ʥʘʟʘʨ, eʨʽʢ, 

ʰʳסʘʨʤʘʰʳʣʳץ ץʠʷʣ ʜʘʤʠʜʳ. ʇʨʦʙʣeʤʘʣʳץ ʞʘסʜʘʡʣʘʨʜʳ ʪʘץʳʨʳʧʪʳש ʢeʟ-ʢeʣʛeʥ 

ʙᴇʣʽʤʽ ʤeʥ ʪʘץʳʨʳʙʳʥ ʟeʨʪʪeʫ ʢeʟʽʥʜe ʞʘʩʘʫסʘ ʙʦʣʘʜʳ [7]. ʄʳʩʘʣʳ, ʙeʡʦʨʛʘʥʠʢʘʣʳץ 

ʭʠʤʠʷ ʙᴇʣʽʤʽʥʜeʛʽ "ʊײʟʜʘʨʜʳש ʛʠʜʨʦʣʠʟʽ" ʪʘץʳʨʳʙʳʥ ʟeʨʪʪeʛeʥ ʢeʟʜe ʦץʫʰʳʣʘʨ ʩײʨʘץ 

 ʘʥʜʘʡ?è. ʂᴇʧʪeʛeʥ ʘʜʘʤʜʘʨ, eʛeʨץ ʘʪʳסʟ eʨʽʪʽʥʜʽʣeʨʽʥʜe ʦʨʪʘ ʪʘʙʠײʦʷʜʳ: "ʊץ

 ʞᴅʥe ʩʽʣʪʽʣʽʢ ʩʠʧʘʪʳ ץʳʣʜʳץʳʰץ שeʨʽʪʽʥʜʽʣeʨʽʥʜe ʦʨʪʘʥʳ שʳʣʜʘʨ ʤeʥ ʩʽʣʪʽʣeʨʜʽץʳʰץ

ʙʦʣʩʘ, ʦʥʜʘ ʪײʟʜʘʨʜʘ ʦʨʪʘ ʙeʡʪʘʨʘʧ ʙʦʣʘʜʳ ʜeʧ ʙʦʣʞʘʡʜʳ. ױʩʳʥʳʣסʘʥ ʛʠʧʦʪeʟʘʥʳ 

 ʵʢʩʧeʨʠʤeʥʪ ʢeʟʽʥʜe ץeʨʽʪʽʥʜʽʣeʨʽʤeʥ ʪᴅʫeʣʩʽʟ ʟeʨʪʭʘʥʘʣʳ שʟʜʳײʰ ʪװ ʘʥסʩʳʥʳʣײ

ʪeʢʩeʨʫʜʽ ײʩʳʥʘʤʳʥ. ɹʽʟ ʟʘʪʪʘʨʜʳש eʨʽʪʽʥʜʽʣeʨʽʥʜeʛʽ ʦʨʪʘʥʳש ʪʘʙʠסʘʪʳʥ 

ʵʢʩʧeʨʠʤeʥʪʘʣʴʜʳ ʪװʨʜe ץʘʣʘʡ ʘʥʳץʪʘʧ, ʵʢʩʧeʨʠʤeʥʪ ʞװʨʛʽʟeʪʽʥʽʤʽʟʜʽ eʩʽʤʽʟʛe 

ʪװʩʽʨeʤʽʟ. ɻʠʧʦʪeʟʘ װʰ ʞʘסʜʘʡʜʳש ʪeʢ ʙʽʨeʫʽʥʜe סʘʥʘ ʨʘʩʪʘʣʜʳ. ʉʦʥʜʳץʪʘʥ ʦץʫʰʳʣʘʨ 

ʪײʟʜʘʨʜʳש eʨʽʪʽʥʜʽʣeʨʽʥʜe ʦʨʪʘʥʳץ שʳʰץʳʣ, ʩʽʣʪʽʣʽ ʞᴅʥe ʙeʡʪʘʨʘʧ ʪʘʙʠסʘʪʳ ʙʦʣʫʳ 

ʤװʤʢʽʥ ʜeʛeʥ ץʦʨʳʪʳʥʜʳסʘ ʢeʣeʜʽ.  
ᴄʜʝʙʠʝʪʪʝʨ: 

 ʘʥסʘ ʘʨʥʘʣסʞʳʣʜʘʨ 2025 - 2011 שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ɹʽʣʽʤ ʙʝʨʫʜʽ ʜʘʤʳʪʫʜʳץʘʟʘפ .1

ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʩʳ 
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3. ɹʘʡסʘʟʠʝʚʘ ɻ. ʍʠʤʠʷ. ʇʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʣʘʨʜʳ ʤʝשʛʝʨʫ- ʤʽʥʜʝʪʪʽ. פʘʟʘץʩʪʘʥ  ʤʝʢʪʝʙʽ, 

2006 ʞ. 
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5. ɹᴇʨʽʙʘʝʚ ɹ, ɹʘʣʘʧʘʥʦʚ ɽ. ɾʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ. ï ɸʣʤʘʪʳ, 2001. 
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ɿʘʤʘʥʘʫʠ ʙʽʣʽʤ ʙʝʨʫ ᴅʨʪװʨʣʽ ʤᴅʜʝʥʠʝʪʪʝʨʜʽש ᴇʟʘʨʘ ʝʥʫʽ, װʥʝʤʽ ᴇʩʽʧ ʢʝʣʝ ʞʘʪץʘʥ 

ʘץʧʘʨʘʪ ʘסʳʥʳ, ʘʜʘʤʥʳש ʘʜʘʤ ץʳʟʤʝʪʽʥʽש ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʳʥʜʘ װʣʢʝʥ ʙʽʣʽʤʤʝʥ ᴅʨʝʢʝʪ 

ʝʪʫ ץʘʞʝʪʪʽʣʽʛʽ ʞʘסʜʘʡʳʥʜʘ ץʘʨץʳʥʜʳ ʜʘʤʳʧ ʢʝʣʝʜʽ.  ɹʽʣʽʤ ʙʝʨʫʜʽ ʨʝʬʦʨʤʘʣʘʫ 

ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞᴅʥʝ ʚʠʨʪʫʘʣʜʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳץ שʘʨץʳʥʜʳ ʜʘʤʫʳʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ, ʦʣ ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʤʝʨʟʽʤʽʥ ץʳʩץʘʨʪʫסʘ, ʦʣʘʨʜʳש ʙʽʣʽʤʽʥ ʪʝʨʝשʜʝʪʫʛʝ, 

ʙʽʣʽʤ ʤʘʟʤײʥʳʥ ᴇʟʛʝʨʪʫʛʝ, ʦʡ-ᴇʨʽʩʽʥ ʢʝשʝʡʪʫʛʝ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙʽʣʽʤ ʙʝʨʫʜʽ ʩʘʨʘʣʘʫ ʤʝʥ 

ʜʘʨʘʣʘʥʜʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʙʽʣʽʤ ʙʝʨʫ. ɹʽʣʽʤ ʙʝʨʫʜʽ ʤʦʜʝʨʥʠʟʘʮʠʷʣʘʫ ʢʝʟʝשʽʥʜʝ ʞʝʣʽʣʽʢ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʜʘʤʫʳʥʳש ᴅʩʝʨʽʥʝʥ ʙʽʣʽʤ ʙʝʨʫʜʽש ʞʘשʘ ʪװʨʣʝʨʽʥʝ ʢᴇʰʫ ʩᴇʟʩʽʟ ʙʦʣʳʧ 

ʦʪʳʨ, ʙײʣ ʠʥʪʝʨʥʝʪ-ʙʝʡʥʝʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ, ʟʘʤʘʥʘʫʠ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

ʙʝʣʩʝʥʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʠʥʥʦʚʘʮʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫʛʝ ץʦʡʳʣʘʪʳʥ ʙʘʨʣʳץ 

ʪʘʣʘʧʪʘʨסʘ ʞʘʫʘʧ ʙʝʨʝʨ ʝʜʽ. ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʞʘʙʜʳץʧʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʩʦʣ ʘʨץʳʣʳ 

ʥʝʛʽʟʛʽ ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʞװʟʝʛʝ ʘʩʳʨʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ.  ɹײʣ 

ʪʘʣʘʧʪʘʨ ʥʝʛʽʟʽʥʝʥ ץʘʰʳץʪʳץʪʘʥ ʜᴅʩʪװʨʣʽ ʞᴅʥʝ ʚʠʨʪʫʘʣʜʳ ʙʽʣʽʤ ʙʝʨʫʜʽש 

ʘʨʪʳץʰʳʣʳץʪʘʨʳʥ ʙʽʨʽʢʪʽʨʫ, ʜʘʤʳʪʫ ʤʘץʩʘʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʙʽʣʽʤʛʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

ɾʘʣʧʳ ʭʠʤʠʷ ʩʘʙʘסʳʥʜʘ ʭʠʤʠʷʣʳץ ʵʣʝʤʝʥʪʪʝʨ, ʟʘʪʪʘʨʜʳש ʩʪʨʫʢʪʫʨʘʣʳײץ ץʨʘʤʳ, 

ʘʣʤʘʩʫ ʞᴅʥʝ ʪװʨʣʝʥʫ ץʘʩʠʝʪʪʝʨʽ ʩʠʧʘʪʪʘʣʘʜʳ. ʂʫʨʩ ʙʦʡʳ ʭʠʤʠʷ ʪʝʨʤʠʥʜʝʨʽʥ ץʦʣʜʘʥʫ, 

ʭʠʤʠʷʣʳץ ʤʘשʳʟʜʳ ᴅʨʝʢʝʪʪʝʨʜʽ ʪᴅʞʽʨʠʙʝ ʞʘʩʘʧ ʙʘʡץʘʫʜʘ, ʝʩʝʧʪʝʫ ʪᴅʩʽʣʜʝʨʽʥ ʞװʨʛʽʟʫʜʝ 

ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʞᴅʥʝ ʘʤʧʝʨ ʰʳסʳʤʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʤʘʪʝʨʠʘʣʜʘʨ ʧʘʡʜʘʣʘʥʳʣʘʜʳ.  

 ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʢʦʤʤʫʥʠʢʘʮʠʷʣʳ-ץʧʘʨʘʪʪʳץʧʨʦʛʨʝʩʩ, ʘ ץʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳנ

(ɸʂʊ) ʘʜʘʤ ץʳʟʤʝʪʽʥʽש ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʳʥʜʘ ʙʽʣʽʤ ʙʝʨʫʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʞʘסʜʘʡʳʥʜʘ 

ʦʥʳ ץʦʣʜʘʥʫסʘ ʞʘשʘ ʪʘʣʘʧʪʘʨ ץʦʷʜʳ. ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʜᴅʫʽʨʽʥʜʝ ץʘסʘʟ 

ʪʘʩʳʤʘʣʜʘʫʰʳʣʘʨʳʤʝʥ ץʘʪʘʨ, ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʵʣʝʢʪʨʦʥʜʳ ʞᴅʥʝ ʣʘʟʝʨʣʽʢ ʦץʫʣʳץʪʘʨ ʢᴇʧ 

ʦʨʳʥ ʘʣʘ ʙʘʩʪʘʡʜʳ. פʘʟʽʨʛʽ ʘץʧʘʨʘʪʪʳץ ץʦסʘʤʥʳש ʪʝʟ ᴇʩʽʧ ʢʝʣʝ ʞʘʪץʘʥ ʜʘʤʫ ʜʝשʛʝʡʽ ʤʝʥ 

ʞʦסʘʨʳ ʙʽʣʽʤ ʞװʡʝʩʽʥʽש ᴇʩʽʧ ʢʝʣʝ ʞʘʪץʘʥ ʪʘʣʘʧʪʘʨסʘ ʞʘʫʘʧ ʙʝʨʫ ץʘʙʽʣʝʪʽ ʘʨʘʩʳʥʜʘסʳ: 

 - ʞʘשʘ ʙʫʳʥ ʩʪʘʥʜʘʨʪʳʥʜʘ ʙʝʣʛʽʣʝʥʛʝʥ ʦץʳʪʫʜʘ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

 ʡʳʤʜʘʩʪʳʨʫײ ʦʣʜʘʥʫ ʪʘʣʘʙʳ ʤʝʥ ʦʩʳ ʧʨʦʮʝʩʪʽץ

 - ʧʝʜʘʛʦʛʠʢʘʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽש ʭʠʤʠʷʥʳ ʦץʳʪʫ ʪʝʦʨʠʷʩʳ ʤʝʥ ᴅʜʽʩʪʝʤʝʩʽʥʜʝ 

ʞʝʪʢʽʣʽʢʩʽʟ ᴅʟʽʨʣʝʥʫʽ ʘʨʘʩʳʥʜʘ;  

 - ʪʝʭʥʦʣʦʛʠʷʣʳץ ʪᴅʩʽʣ ʥʝʛʽʟʽʥʜʝ ʭʠʤʠʢ-ʤʘʤʘʥʜʘʨʜʳש ʢᴅʩʽʙʠ ʜʘʷʨʣʳסʳʥ ʞʝʪʽʣʜʽʨʫ 

 ;ʳ ʘʨʘʩʳʥʜʘסᴅʣʩʽʟ ʜʘʡʳʥʜʳ שʳʪʫʰʳʣʘʨʳʥʳץʘʞʝʪʪʽʣʽʛʽ ʤʝʥ ʦʩʳ ɾʆʆ ʦץ

 ï ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽʥʽש ʞʘʥ-ʞʘץʪʳ ʟʝʨʪʪʝʣʫʽ ʤʝʥ 

 ʳ ʤʘʤʘʥʜʳ ʢᴅʩʽʙʠ ʜʘʷʨʣʘʫ ʩʘʣʘʩʳʥʜʘ ʦʣʘʨʜʳסʳʣʳʤʜʘ ᴅʟʽʨʣʝʥʫʽ ʤʝʥ ʭʠʤʠʷ ʩʘʣʘʩʳʥʜʘס

ʽʩʢʝ ʘʩʳʨʫסʘ ʞʝʪʢʽʣʽʢʪʽ ʢᴇשʽʣ ʙᴇʣʽʥʙʝʫʽ ʘʨʘʩʳʥʜʘ;  

 - ɸʂʊ ײץʨʘʣʜʘʨʳʥʳש ʢʝש ʜʠʜʘʢʪʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ʦʣʘʨʜʳ ɾʆʆ-ʜʘ 

ʦץʳʪʫ ʧʨʘʢʪʠʢʘʩʳʥʜʘ ʧʘʡʜʘʣʘʥʫʜʳש ʪᴇʤʝʥ ʜʝשʛʝʡʽ ʘʨʘʩʳʥʜʘ. 

 ɸʥʳץʪʘʣסʘʥ ץʘʨʘʤʘ-ץʘʡʰʳʣʳץʪʘʨʜʘʥ ʢʝʣʝʩʽ ʩײʨʘץʪʘʨ ʪʫʳʥʜʘʡʜʳ: 

 ï ʭʠʤʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʤʘʤʘʥʜʳ ʢᴅʩʽʙʠ ʜʘʷʨʣʘʫʜʳץ שʦʣʜʘʥʳʩʪʘסʳ ʞװʡʝʩʽ ʞʘשʘ 

ʪʘʣʘʧʪʘʨסʘ ʞʘʫʘʧ ʙʝʨʝʪʽʥ ʢᴅʩʽʙʠ ײץʟʳʨʝʪʪʝʨʜʽץ שʘʣʳʧʪʘʩʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ ʘʣʘ ʤʘ; 

 - ʙʦʣʘʰʘץʪʘ ʘץʧʘʨʘʪʧʝʥ ʩʘʫʘʪʪʳ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʫʳ ʞᴅʥʝ ᴇʟ ץʳʟʤʝʪʽʥʜʝ 

ʘץʧʘʨʘʪʪʳץ 

 - ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʤʽʥʜʝʪʪʝʨʜʽ ʪʠʽʤʜʽ 

ʰʝʰʝ ʘʣʫʳ װʰʽʥ ɾʆʆ-ʜʘ ʭʠʤʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʙʦʣʘʰʘץ ʤʘʤʘʥʜʳ ʜʘʷʨʣʘʫ ץʘʥʜʘʡ ʙʦʣʫʳ 

ʪʠʽʩ? ɹײʣ ʩײʨʘץʪʘʨ ʞʠʳʥʪʳסʳʥʜʘ ʦʣʘʨʜʳ ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞᴅʥʝ ʘʩʧʘʧʪʳץ 

 ʡʝʩʽʥ ʞʝʪʽʣʜʽʨʫʜʝʥװʳʪʫ ʞץʧᴅʥʜʝʨʜʽ ʦ ץʳʣʳ ʫʥʠʚʝʨʩʠʪʝʪʪʝ ʭʠʤʠʷʣʳץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʘʨץ

ʪײʨʘʪʳʥ ʟʝʨʪʪʝʫ ʤᴅʩʝʣʝʩʽʥ ʘʥʳץʪʘʜʳ. ɹʘʩʪʘʧץʳ ʬʘʢʪʽʣʝʨʜʽ, ץʘʨʘʤʘ ï ץʘʡʰʳʣʳץʪʘʨ ʤʝʥ 

ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʪʘʣʜʘʫסʘ ʩʽʣʪʝʤʝ ʞʘʩʘʡ ʦʪʳʨʳʧ, ʙʽʟ ʟʝʨʪʪʝʫʽʤʽʟʜʽש ʢʝʣʝʩʽ ʥʝʛʽʟʛʽ 

ʠʜʝʷʩʳʥ ʙᴇʣʽʧ ʢᴇʨʩʝʪʝʤʽʟ: ʭʠʤʠʷʣʳץ ʞᴅʥʝ ʦʥʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʘץʧʘʨʘʪʪʳװ שʥʝʤʽ ᴇʩʽʧ 

ʢʝʣʝ ʞʘʪץʘʥ ʢᴇʣʝʤʽʥ ʙʘסʜʘʨʣʘʡ ʙʽʣʫ, ʦʥʳ ᴅʨʪװʨʣʽ ʤʘץʩʘʪʪʘʨʜʘ ʩʘʫʘʪʪʳ ʧʘʡʜʘʣʘʥʫ, 

ʟʘʤʘʥʘʫʠ ʙʘʡʣʘʥʳʩ ײץʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʭʠʤʠʷʣʳץ ʙʽʣʽʤʥʽץ שʘʟʽʨʛʽ ʤʘʟʤײʥʳʥʳש 
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ʤʘשʳʟʜʳ ײץʨʘʤʜʘʩ ʙᴇʣʽʛʽ ʙʦʣʫʳ ʢʝʨʝʢ, ʘʣ ʢʦʤʧʴʶʪʝʨ ʦץʫ ʧʨʦʮʝʩʽʥ ʙʘʩץʘʨʫ ײץʨʘʣʳ 

ʙʦʣʫʳ ʢʝʨʝʢ.  

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʢʝʣʝʩʽ ᴅʜʽʩʪʝʨ ʧʘʡʜʘʣʘʥʳʣʜʳ: ʪʝʦʨʠʷʣʳץ (ʧʝʜʘʛʦʛʠʢʘʣʳץ, 

ʧʩʠʭʦʣʦʛʠʷʣʳץ, ᴅʜʽʩʪʝʤʝʣʽʢ ʞᴅʥʝ ʭʠʤʠʷʣʳץ ᴅʜʝʙʠʝʪʪʝʨʜʽ, ʥʦʨʤʘʪʠʚʪʽʢ ʞᴅʥʝ 

ʙʘסʜʘʨʣʘʤʘʣʳץ-ᴅʜʽʩʪʝʤʝʣʽʢ ײץʞʘʪʪʘʤʘʥʳ, ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʪʘʨʜʳ ʪʘʣʜʘʫ; ץʦʨʳʪʫ; 

ʙʦʣʞʘʫ, ʞʦʙʘʣʘʫ ʞᴅʥʝ ʤʦʜʝʣʴʜʝʫ), ʜʠʘʛʥʦʩʪʠʢʘʣʳץ (ʩʘʫʘʣʥʘʤʘ ʞװʨʛʽʟʫ, ʪʝʩʪʽʣʝʫ), 

ʵʤʧʠʨʠʢʘʣʳץ (ʧʝʜʘʛʦʛʠʢʘʣʳץ ʙʘץʳʣʘʫ), ʪᴅʞʽʨʠʙʝʣʽʢ (ʧʝʜʘʛʦʛʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ), 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘ ᴅʜʽʩʪʝʨʽ ʞᴅʥʝ ʥᴅʪʠʞʝʣʝʨʜʽ ʛʨʘʬʠʢʘʣʳץ ʙʝʡʥʝʣʝʫ. ɹײʣ 

ʟʝʨʪʪʝʫ ʞײʤʳʩʳ װʰ ʢʝʟʝשʜʝ ʞװʨʛʽʟʽʣʜʽ. ɹʽʨʽʥʰʽ ʢʝʟʝשʜʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ, 

ʧʝʜʘʛʦʛʠʢʘʣʳץ, ᴅʜʽʩʪʝʤʝʣʽʢ ʞᴅʥʝ ʭʠʤʠʷʣʳס ץʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʜʝʛʽ ץʦʣʜʘʥʳʩʪʘסʳ 

ᴅʜʽʩʥʘʤʘʣʳץ ʪᴅʩʽʣʜʝʨʛʝ, ʟʝʨʪʪʝʫ ʪʘץʳʨʳʙʳʥʜʘסʳ ʜʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩʪʘʨסʘ 

ʪʝʦʨʠʷʣʳץ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ, ʟʝʨʪʪʝʫ ʤᴅʩʝʣʝʩʽ, ʠʜʝʷʩʳ, ʤʘץʩʘʪʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ 

ʘʥʳץʪʘʣʜʳ, ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʟʝʨʪʪʝʫ ʞʦʩʧʘʨʳ ʞʘʩʘʣʜʳ. ɽʢʽʥʰʽ ʢʝʟʝשʜʝ ʭʠʤʠʷʥʳ 

ʦץʳʪʫʜʳש ʘץʧʘʨʘʪʪʳץ ʞװʡʝʩʽ ᴅʟʽʨʣʝʥʜʽ. תʰʽʥʰʽ ʢʝʟʝשʜʝ (ʪᴅʞʽʨʠʙʝʣʽʢ-ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ 

ʞײʤʳʩ ʞװʨʛʽʟʽʣʜʽ, ʧʝʜʘʛʦʛʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ ʙʘʨʳʩʳʥʜʘ ʘʣʳʥסʘʥ ץʦʨʳʪʳʥʜʳʣʘʨ 

ʪʘʣʜʘʥʜʳ, ʪʝʢʩʝʨʽʣʜʽ ʞᴅʥʝ ʥʘץʪʳʣʘʥʜʳ), ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʞʠʥʘץʪʘʣʜʳ ʞᴅʥʝ ʞװʡʝʛʝ 

ʢʝʣʪʽʨʽʣʜʽ. 

ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʜʘʤ װʰʽʥ ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨ ʘʰʘʜʳ, ʦʡʣʘʫ ʤʝʥ ʽʩ-

ᴅʨʝʢʝʪʪʽש ʞʘשʘ ʪᴅʩʽʣʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ, ץʦʨʰʘסʘʥ ᴅʣʝʤʜʽ ʪװʩʽʥʫʜʽש ʞʘשʘ ʵʪʠʢʘʩʳ ʤʝʥ 

ʤᴅʜʝʥʠʝʪʽʥʽש ʥʝʛʽʟʽʥ ץʘʣʘʡʜʳ. ʍʠʤʠʷʥʳ ʦץʳʪʫʜʳש ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש 

ʥʝʛʽʟʽ ʢʦʤʧʴʶʪʝʨʣʽʢ ʦץʳʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʥʳ ʩᴅʪʪʽ ʞװʟʝʛʝ ʘʩʳʨʫ װʰʽʥ (ʥʝʛʽʟʛʽ 

ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣ ʨʝʪʽʥʜʝ ʢʦʤʧʴʶʪʝʨʜʝʥ ʙʘʩץʘ) ʘʨʥʘʡʳ ʜʠʜʘʢʪʠʢʘʣʳײץ ץʨʘʣʜʘʨ ʞᴅʥʝ 

ʦʣʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʜʽש ʦʡʣʘʩʪʳʨʳʣסʘʥ ᴅʜʽʩʪʝʨʽ ץʘʞʝʪ.  

ɹײʣ ʞײʤʳʩʪʳ ʙʽʟ ʢʝʣʝʩʽ ʙʘסʳʪʪʘʨʜʘ ʞװʨʛʽʟʝʤʽʟ:  

ï ʢᴇʨʥʝʢʽʣʽʢ, ʘץʧʘʨʘʪ ʙʝʨʫ ʞᴅʥʝ ʘʣʫ, ʙʽʣʽʤ ʤʝʥ ʜʘסʜʳʣʘʨʜʳ, ʰʳסʘʨʤʘʰʳʣʳץ 

 ʫץʦ ץʘ ʙʦʣʘʪʳʥ ʵʣʝʢʪʨʦʥʜʳסʨʘʣʳ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫײץ .ʳʣʘʫ ʞᴅʥʝ ʪ.ʙץʳʟʤʝʪʪʽ ʙʘץ

ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʞʘʩʘʫ;  

- ʢʝʡʽʥʥʝʥ ʩʪʫʜʝʥʪʪʝʨʜʽש ᴇʟʜʝʨʽ ʪʦʣʳץʪʳʨʳʧ, ʞʝʪʽʣʜʽʨʝ ʘʣʘʪʳʥ ʦץʳʪʫ ʞᴅʥʝ 

ʙʘץʳʣʘʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʞʘʩʘʫ. 

ɾʘʣʧʳ ʜᴅʩʪװʨʣʽ ʦץʳʪʫ ʪװʨʣʝʨʽʥ ʢʝʣʝʩʽʜʝʡ ʠʥʬʦʨʤʘʮʠʷʣʳץ ʦץʳʪʫ ʪװʨʣʝʨʽʥʝ 

ʘʣʤʘʩʪʳʨʩʘ ʙʦʣʘʜʳ.(ʢʝʩʪʝ-1) 

 

(ʢʝʩʪʝ-1) 
ɼᴅʩʪװʨʣʽ ʦץʳʪʫ ʪװʨʣʝʨʽ ʀʥʬʦʨʤʘʮʠʷʣʳץ ʦץʳʪʫ ʪװʨʣʝʨʽ 

ɼᴅʨʽʩʪʝʨ ʄʫʣʴʪʠʤʝʜʠʷʣʳץ ʜᴅʨʽʩ 

ɺʠʜʝʦ ʜᴅʨʽʩ 

ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞײʤʳʩʪʘʨ 

ʧʨʘʢʪʠʢʫʤ 

ɺʠʜʝʦ ʵʢʩʧʝʨʠʤʝʥʪ; 

ɺʠʨʪʫʘʣʜʳ ʵʢʩʧʝʨʠʤʝʥʪ; 

ʇʨʠʙʦʨʣʘʨ ʤʝʥ ʘʧʧʘʨʘʪʪʘʨʜʳש ʢʦʤʧʴʶʪʝʨʜʝʛʽ 

ʩʫʨʝʪ. 

ᴆʟʽʥʜʽʢ ʞײʤʳʩʪʘʨ ʕʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘʨ; 

ʀʥʪʝʨʥʝʪ ʨʝʩʫʨʩʪʘʨʳ. 

ɹʘץʳʣʘʫ ʞײʤʳʩʪʘʨʳ ʆʥʣʘʡʥ ʞᴅʥʝ ʦʬʬʣʘʡʥ ʨʝʞʠʤʜʝʛʽ ʪʝʩʪ; 

ʂʦʤʧʴʶʪʝʨʣʽʢ ץʳʟʤʝʪʪʝʨʜʽ 

ʧʘʡʜʘʣʘʥʫ(Microsoft excel). 

 

ʄʝʢʪʝʧʪʝʨʜʝ ʩʘʙʘץ ʢʝʟʽשʜʝ ʥʝʤʝʩʝ ʙʘץʳʣʘʫ ʞײʤʳʩʪʘʨʳʥʜʘ  ʦʥʣʘʡʥ ʞᴅʥʝ ʦʬʬʣʘʡʥ 

ʨʝʞʠʤʽʥʜʝʛʽ ʪʝʩʪ ʞײʤʳʩʪʘʨʳʥ ʦʨʳʥʜʘʫ ᴇʪʝ ʪʠʽʤʜʽ. ɹײʥʜʘʡ ʬʦʨʤʘʪʪʳײ שʩʪʘʟʜʘʨסʘ 
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ʧʘʡʜʘʩʳ ʢᴇʧ ʜʝʫʛʝ ʙʦʣʘʜʳ. ʉʝʙʝʙʽ ײʟʘץ ʫʘץʳʪ ʙʦʡʳʥʘ ʪʝʩʪ ʥᴅʪʠʞʝʣʝʨʽש ʪʝʢʩʝʨʽʧ 

ʦʪʳʨʤʘʡʜʳ, Google ʬʦʨʤʘʜʘסʳ ʪʝʩʪ ᴇʟʽ ץʦʨʳʪʳʥʜʳ ʞʘʫʘʧʪʳ ʢᴇʨʩʝʪʝʜʽ. 

ʊʝʩʪʪʽ Google ʪװʨʽʥʜʝ ץʘʣʘʡ ײץʨʘʤʳʟ? 

Google-ʜʽ ʪʝשʝʫ װʰʽʥ ʪʝʩʪ ʞʘʩʘשʳʟ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʽʩ ʞװʟʽʥʜʝ ץʦʩʳʤʰʘʥʳ 

ʪʘʙʳשʳʟ. Google ʞװʡʝʩʽʥʝ ץʦʩʳʣסʘʥ ʝʩʝʧʪʽʢ ʞʘʟʙʘʜʘʥ ʙʘʩʪʘʧ ʢᴇʧʪʝʛʝʥ ץʦʣʜʘʥʙʘʣʘʨʜʘʥ 

ʙʘסʜʘʨʣʘʤʘʜʘʥ ʜʠʩʢʽʥʽ ʪʘשʜʘשʳʟ; ʪʝʩʪ ʧʘʢʝʪʽ Google Forms-ʪʝ ʞʘשʘ ʬʦʨʤʘ ʞʘʩʘʜʳ, ʷסʥʠ 

ʪʘסʘʡʳʥʜʘʫ ʘʣʜʳʥ-ʘʣʘ ʜʘʡʳʥʜʘʣסʘʥ ʪʝʩʪ ʩײʨʘץʪʘʨʳʥʘ ץʦʩʳʣʜʳ ʞᴅʥʝ ʪʘסʳ ʙʘʩץʘʣʘʨ 

ʩʽʟʛʝ ʝʰ ʫʘץʳʪʪʘ ʤװʤʢʽʥ ʝʤʝʩ ʥᴅʪʠʞʝ ʙʝʨʝʜʽ. ʀʥʪʝʨʥʝʪʪʝʛʽ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ 

 .ʘ ʙʦʣʘʜʳסʩʘʨʪʘʜʳ ʜʝʧ ʘʡʪʫץᴇʟʽʥ ʞʘ שʳʪʫʜʳץʳʪʫʜʳ ʞᴅʥʝ ʦץʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʦײץ

Google ʬʦʨʤʘʣʘʨʳʥ ץʘʣʘʡ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ 

ɽʛʝʨ ʩʽʟ MS Word-ʧʝʥ ʪʘʥʳʩ ʙʦʣʩʘשʳʟ, ץʳʟʤʝʪʪʽ ʪװʩʽʥʫ ץʠʳʥ ʙʦʣʤʘʡʜʳ. 

ʀʥʪʫʠʪʠʚʪʽ ʠʥʪʝʨʬʝʡʩ ײץʞʘʪʪʳ ʙʽʨʥʝʰʝ ʨʝʪ ʙʘʩʫ ʘʨץʳʣʳ ʘʣʫסʘ ʞᴅʥʝ ʦʥʳ ʘʣʫʰʳסʘ 

ʞʽʙʝʨʫʛʝ ʘʨʥʘʣסʘʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʧʽʰʽʥʜʽ ʞװʢʪʝʫʜʽ ʪʘʣʘʧ ʝʪʧʝשʽʟ-ʦʣ "ʙײʣʪʪʘ" 

ʩʘץʪʘʣʘʜʳ ʞᴅʥʝ ʩʽʣʪʝʤʝ ʙʦʡʳʥʰʘ ᴅʨʪװʨʣʽ ʞʘʙʜʳץʪʘʨʜʘ ץʦʣ ʞʝʪʽʤʜʽ. 

ʇʽʰʽʥʜʽ ʞʘʩʘʫ ʢʝʟʽʥʜʝ ʩʽʟ װʰ ʙʝʣʛʽʰʝʩʽ ʙʘʨ ʢᴇʣʜʝʥʝש ʞʦʣʘץʪʳ ʢᴇʨʝʩʽʟ: ʪʘץʳʨʳʧ 

ʧʘʨʘʤʝʪʨʣʝʨʽ, ʢᴇʨʽʥʽʩ ʞᴅʥʝ ʧʘʨʘʤʝʪʨʣʝʨ. 

 

 
 

ʉʫʨʝʪ 1. ʊʘrץ ʨʳʧ ʧʘʨʘʤʝʪʨʣʝʨʽ. 

 

ʊʘץʳʨʳʧ ʬʦʨʤʘ ʤʝʥ ʧʽʰʽʥʥʽש ʬʦʥʳʥ ʙʝʣʛʽʣʝʡʜʽ. "ʊʘץʳʨʳʧ ʧʘʨʘʤʝʪʨʣʝʨʽ" 

ʧʘʥʝʣʽʥʜʝ ʥʳʩʘʥʜʘʨʜʳ ʪʦʣʪʳʨʫʜʳ ʥʝʤʝʩʝ ץʳʟʤʝʪʪʽ ʧʘʡʜʘʣʘʥʫʜʳ ʪʘשʜʘʫ ײʩʳʥʳʣʘʜʳ. 

Google Forms-ʪʽש ʘʡץʳʥ ʘʨʪʳץʰʳʣʳץʪʘʨʳʥʳש ʙʽʨʽ-ʞʝʢʝ ײץʞʘʪ ʜʠʟʘʡʥʳʥ ʞʘʩʘʫ 

ʤװʤʢʽʥʜʽʛʽ, ʩʦʥʳש ʽʰʽʥʜʝ: 

¶ ʢʦʤʧʘʥʠʷʥʳש ʬʦʪʦʩʫʨʝʪʽʥ ʥʝʤʝʩʝ ʣʦʛʦʪʠʧʽʥ ʞװʢʪʝשʽʟ (ʙײʣ ʞʘסʜʘʡʜʘ ץʳʟʤʝʪ 

ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʩᴅʡʢʝʩ ʪװʩ ʩʭʝʤʘʩʳʥ ײʩʳʥʘʜʳ); 

¶ ʤᴅʪʽʥʜʽʢ ʩײʨʘץ ʥʝʤʝʩʝ ʞʘʫʘʧ ʨʝʪʽʥʜʝ ʬʦʪʦʩʫʨʝʪʢʝ ʥʝʤʝʩʝ ʙʝʡʥʝʛʝ ץʦʩʫ װʰʽʥ ("ʩʫʨʝʪ 

 ;(ʦʩʫ" ʙʝʣʛʽʰʝʩʽʥʜʝץ

¶ Google ʜʠʩʢʽʩʽʥʝʥ, Google ʽʟʜʝʫ ʘʨץʳʣʳ, ʩʽʣʪʝʤʝ ʘʨץʳʣʳ ʥʝʤʝʩʝ ʢʘʤʝʨʘʜʘʥ 

ʙʝʡʥʝʣʝʨʜʽ ʞװʢʪʝשʽʟ. 

 
 

ʉʫʨʝʪ 2. ɹʝʡʥʝʣʝʨʜʽ ʞװʢʪʝʫ 
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ɸʣʜʳʥ ʘʣʘ ץʘʨʘʫ ץʦʡʳʥʜʳʩʳʥʜʘ ʘʣʫʰʳʣʘʨ ʧʽʰʽʥʜʽ ץʘʣʘʡ ץʘʨʘʡʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ɹײʣ ʙʘʪʳʨʤʘ ʩʘʫʘʣʥʘʤʘ ʩʦשʳʥʜʘ ʧʘʡʜʘʣʳ ʙʦʣʘʜʳ. 

 

 
 

ʉʫʨʝʪ 3. ʊʝʩʪ ʩײʨʘץʪʘʨʳʥ ʜʘʡʳʥʜʘʫ. 
 

ʆʣ װʰʽʥ ʙʽʟ ʘʣסʘʰץʳ ʪʝʩʪ ʩײʨʘץʪʘʨʳ ʤʝʥ ʞʘʫʘʧʪʘʨʜʳש ʵʣʝʢʪʨʦʥʜʳץ ʥײʩץʘʩʳʥ 

ʜʘʡʳʥʜʘʡʤʳʟ, (ʩʦʥʜʘʡ-ʘץ, ʙʽʟʜʝ Google ʞװʡʝʩʽʥʜʝ ʪʽʨʢʝʣʛʝʥ ʝʩʝʧʪʽʢ ʞʘʟʙʘ ʙʦʣʫʳ ʢʝʨʝʢ. 

@gmail.com ʪʽʨʢʝʣʛʽʛʝ ʢʽʨʛʝʥʥʝʥ ʢʝʡʽʥ ʙʽʟ ᴅʨʪװʨʣʽ ץʦʣʜʘʥʙʘʣʘʨʜʘʥ ץʘʞʝʪʪʽ ʜʠʩʢ 

 ʘʣʪʘ ʞʘʩʘʡʩʳʟ. ɼᴅʣץ ʰʽʥװ ʳʨʳʧץʥʜʘ ʩʽʟ ʦʣ ʩʳʥʘʣʘʪʳʥ ʪʘײʦʩʳʤʰʘʩʳʥʘ ᴇʪʝʤʽʟ). ʄץ

ʘʪʘʣסʘʥ ʙʘʩץʘ ץʘʣʪʘʜʘ ʙʽʟ ʪʝʩʪʽʣʝʫ װʰʽʥ ץʘʣʪʘʥʳ ʢᴇʨʩʝʪʝʤʽʟ. ɽʥʜʽ ʪʦʧץʘ ʢʽʨʽʧ, ʩʽʟ 

ʞʘʩʘסʳשʳʟ ʢʝʣʝʪʽʥ Google ʬʦʨʤʘʩʳʥʳש ʙʽʨʽʥʰʽ ʙʝʪʽʥʝ ʢᴇʰʝʡʽʢ. ɹʦʣʘʰʘץʪʘ ʙʘʨʣʳץ 

ʪʝʩʪʪʝʨʛʝ ʩײʨʘץʪʘʨ ʤʝʥ ʞʘʫʘʧʪʘʨ ʦʩʳ ץʘʣʪʘסʘ ʝʥʛʽʟʽʣʝʜʽ. 

Google ʬʦʨʤʘʥʳש ʙʽʨʽʥʰʽ ʙʝʪʽʥʝ ʞʝʪʪʽ. ɽʥʜʽ ʙʽʟ ץʘʞʝʪʪʽ ʜʝʨʝʢʪʝʨʜʽ ʪʝʩʪʢʝ 

ʝʥʛʽʟʝʤʽʟ. ɹʽʨʽʥʰʽʜʝʥ, ʙʽʟ ʤᴅʪʽʥʥʽש ʪʘץʳʨʳʙʳʥ ʞʘשʘ ʬʦʨʤʘʜʘ ʢᴇʰʽʨʝʤʽʟ. ʆʩʳ ʪʝʩʪʢʝ 

ʩᴅʡʢʝʩ ᴅʨ ʜײʨʳʩ ʞʘʫʘʧ װʰʽʥ 1 ʙʘʣʣ ʙʝʨʽʣʝʜʽ. ɾᴅʥʝ ʤײʥʜʘ ʙʽʟ ץʘʡʪʘʜʘʥ ʟʘʜʘʝʤ ʙײʣ 

ʤᴅʩʝʣʝ. ʉʪʫʜʝʥʪ (ʦץʫʰʳ) ᴇʟʽʥʽש ʘʪʳ-ʞᴇʥʽʥ ʢᴇʨʩʝʪʫʽ ʢʝʨʝʢ. ʆʣ װʰʽʥ ʦש ʞʘץʪʘסʳ ʪʽʟʽʤʥʝʥ 

ʤᴅʪʽʥ ʞʦʣʳʥ ʪʘשʜʘʡʤʳʟ. ɾʘʣʧʳ, ʪʝʩʪʽʤʽʟʜʽש ʙʘʩʪʘʧץʳ ʢʝʟʝשʜʝʨʽ ʜʘʡʳʥ. ʄʽʥʝ, 

ʦʩʳʣʘʡʰʘ ʙʽʟ ᴇʟʽʤʽʟʛʝ ʢʝʨʝʢʪʽ ʪʝʩʪ ʪʘʧʩʳʨʤʘʣʘʨʳʥ ײץʨʘʩʪʳʨʘ ʘʣʘʤʳʟ. 

ɾʘץʳʥʜʘ ʞʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʦץʳʪʫ ʞװʡʝʩʽʥ ʞʝʪʽʣʜʽʨʫʛʝ 

ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʪʽ. ɾʘʣʧʳ ʞᴅʥʝ ʞʦסʘʨʳ ʙʽʣʽʤ ʙʝʨʫʜʽ ץʘʡʪʘ ײץʨʫʜʳש ʤʘשʳʟʜʳ 

ʙʘסʳʪʳ ʙʦʣʜʳ. ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʥʝʛʽʟʛʽ ʙʽʣʽʤ ʙʝʨʫ ײץʥʜʳʣʳסʳ-ʙײʣ 

ʤסײʘʣʽʤʥʽש ʜʝ, ʦץʫʰʳʥʳש ʜʘ ץʦʣʳʥʜʘ ʙʦʣʘʪʳʥ ʰʝʢʩʽʟ ᴅʣʝʫʝʪʪʽ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʙʘʨ 

ʤʫʣʴʪʠʩʝʥʩʦʨʣʳץ ʠʥʪʝʨʘʢʪʠʚʪʽ ʦץʳʪʫ ʦʨʪʘʩʳʥ ײץʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆץʳʪʫʜʳש 

ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨʳʥʘʥ ʘʡʳʨʤʘʰʳʣʳסʳ, ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʙʽʣʽʤ ʘʣʫʰʳʥʳ 

ʢᴇʧ ʙʽʣʽʤʤʝʥ ץʘʥʳץʪʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩʪʫʜʝʥʪʪʝʨʜʽש ʟʠʷʪʢʝʨʣʽʢ, 

ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ, ʦʣʘʨʜʳש ʞʘשʘ ʙʽʣʽʤ ʘʣʫ ץʘʙʽʣʝʪʪʝʨʽʥ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 

ᴅʨʪװʨʣʽ ʘץʧʘʨʘʪ ʢᴇʟʜʝʨʽʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʍʠʤʠʷʥʳ ʦץʳʪʫʜʘ 

ʞʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ʘץʧʘʨʘʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʫ ʙʝʣʛʽʣʽ ʙʽʨ 

ʭʠʤʠʷʣʳץ ʧᴅʥʜʽ ʦץʫסʘ ʜʝʛʝʥ ʳʥʪʘʥʳ ʘʨʪʪʳʨʫסʘ, ʤʘʪʝʨʠʘʣʜʳ ʪʝʨʝשʽʨʝʢ ʠʛʝʨʫʛʝ, 

ʘץʧʘʨʘʪʪʳ ʽʟʜʝʫ, ʪʘʣʜʘʫ ʞᴅʥʝ ײץʨʳʣʳʤʜʘʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʞᴅʥʝ, ʩʘʡʳʧ ʢʝʣʛʝʥʜʝ, 

 ʘʥ ʞʘʣʧʳסʪʘʣץʳ ʬʝʜʝʨʘʣʜʳ ʤʝʤʣʝʢʝʪʪʽʢ ʙʽʣʽʤ ʙʝʨʫ ʩʪʘʥʜʘʨʪʪʘʨʳʥʜʘ ʘʥʳסʘʟʽʨʛʽ ʟʘʤʘʥץ

ʤᴅʜʝʥʠ ʞᴅʥʝ ʢᴅʩʽʙʠ ײץʟʳʨʝʪʪʽʣʽʢʪʝʨʜʽ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʳץʧʘʣ ʝʪʝʜʽ.ʞʦסʘʨʳ ʙʽʣʽʤ ʙʝʨʫ. 

ʆʩʳ ʤʘץʘʣʘʥʳש ʤʘʪʝʨʠʘʣʜʘʨʳ ʭʠʤʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʤʘʤʘʥʜʘʨʜʳ ʜʘʷʨʣʘʫʤʝʥ 

ʘʡʥʘʣʳʩʘʪʳʥ ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʳש ʦץʳʪʫʰʳʣʘʨʳ װʰʽʥ ʧʘʡʜʘʣʳ ʙʦʣʫʳ ʤװʤʢʽʥ. 
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ʠʥʩʪʠʪʫʪʳ) 

 

ʉyʣʴʬoʢaʪʠoʥʠʪʪʝʨ ʤʝʥ ʢaʪʠoʥ aʣʤaʩy ʤʝʤʙʨaʥaʣaʨʳʥ ʩʠʥʪʝʟʜʝy ʢʝʟʽʥʜʝ 

ʙaʩʪaʧץʳ ץoʩʳʣʳʩʪaʨ ʨʝʪʽʥʜʝ aʥʠʣʠʥʥʽש ʛʣʠʮʠʜʠʣ ʪyʳʥʜʳʣaʨʳʥʳש ʧaʡʜaʣaʥy ʠoʥ 

aʣʤaʩy ʤaʪʝʨʠaʣʜaʨʳʥʳײץ שʨʳʣʳʤʳʥ, oʣaʨʜʳש ʞoסaʨʳ ʪʝʤʧʝʨaʪyʨaסa ʪᴇʟʽʤʜʽʣʽʛʽʥ 

ʞᴅʥʝ ʞaץʩaʨʪʳʣסaʥ ʬʠʟʠʢa-ʭʠʤʠʷʣʳץ ץaʩʠʝʪʪʝʨʽʥ ץaʤʪaʤaʩʳʟ ʝʪʝʜʽ [1]. Oʩʳסaʥ 

ʙaʡʣaʥʳʩʪʳ ʞaשa ʢaʪʠoʥ aʣʤaʩʪʳʨסʳʰʪaʨʜʳ aʣy װʰʽʥ aʥʠʣʠʥʥʽש ʛʣʠʮʠʜʠʣʜʽ 

ʪʫʳʥʜʳʩʳ ʧaʡʜaʣaʥʳʣʜʳ (ɻA) [2]. 

ᴆʟaʨa ʙaʡʣaʥʳʩץaʥ ʧoʣʠʤʝʨʣʝʨʜʽש ɻɸ ʥʝʛʽʟʽʥʜʝ ʪװʟʽʣyʽʥʝ oשʪaʡʣʳ ʞaסʜaʡ ʞaʩay 

 שʧoʣʠʤʝʨʜʽ שʳʥʳסʪʳץʟaײ ʤᴇʣʰʝʨʽ, ʪʝʤʧʝʨaʪyʨa ʞᴅʥʝ ʨʝaʢʮʠʷ שʰʽʥ ʢaʪaʣʠʟaʪoʨʜʳװ

ʰʳסyʳʥa ᴅʩʝʨʽ ʟʝʨʪʪʝʣʜʽ. ɾoסaʨʳʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ ץoʩʳʣʳʩʪaʨ ʥʝʛʽʟʽʥʝ ʛoʤoʧoʣʠʤʝʨʣʝʨ 

aʣy װʰʽʥ ʢaʪaʣʠʟaʪoʨ ʨʝʪʽʥʜʝ Snʉl4 ʞᴅʥʝ ʢʦʥʮʝʥʪʨʣʝʥʛʝʥ ʢװʢʽʨʪ ץʳʰץʳʣʳ, oʨʪaʩʳ 

ʨʝʪʽʥʜʝ ʜʠʤʝʪʠʣʬoʨʤaʤʠʜ (ɼʄʌA) ʧaʡʜaʣaʥʳʣʜʳ. ʂoʥʮʝʥʪʨaʮʠʷ ᴇʟaʨa ʛʣʠʮʠʜʠʣʜʽ 

 oʩʳʣʳʩʪaʨ ʙoʡʳʥʰa 0,02-ʜʝʥ 0,4 ʤoʣʴ. % ʜʝʡʽʥ ᴇʟʛʝʨʜʽ. (ʩyʨʝʪ 1). 1- ʩyʨʝʪʪʝʥ ʢᴇʨʽʥʽʧץ

ʪײʨסaʥʜaʡ, ʢaʪaʣʠʟaʪoʨʜʳש ʤᴇʣʰʝʨʽʥʽש ʢᴇʙʝʶʽ ʛoʤoʧoʣʠʤʝʨʜʽש ʰʳסʳʤʜʳʣʳסʳ ʤʝʥ 

ʨʝaʢʮʠʷ ʞʳʣʜaʤʜʳסʳʥʳש aʨʪyʳʥa ᴅʢʝʣʝʜʽ. ʄaץʩaʪʪʳ ᴇʥʽʤʥʽש ʞʦסʘʨʳ ʰʳסʳʤʳʥʘ 

(80%) 5-6 ʩaסaʪʪa 0,4 ʤoʣʴ Snʉl4 ץʘʞʝʪ. 

 

 

 

 

 

 

 

 
 

 

 

 

 

ʉyʨʝʪ 1 - ʨʝaʢʮʠʷ ʞʳʣʜʘʤʜʳסʳʥʳש ʞᴅʥʝ ʢaʪaʣʠʟaʪoʨʜʳש ʤᴇʣʰʝʨʽʥʽש (a ï 0,02; ʙ -0,1; ʚ 

- 0,4 ʤoʣʴ.% ) ɻA ʥʝʛʽʟʽʥʜʝʛʽ ʧoʣʠʤʝʨʜʽש ʰʳסyʳʥʘ ᴅʩʝʨʽ 
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ʕʧoʢʩʠʜʪʽ ʪoʧʪaʨʜʳש ʪoʣʳץ aʰʳʣyʳʥa ʞᴅʥʝ ʩoסשʳ ᴇʥʽʤʥʽש ʰʳסyʳʥa aʨʥaʣסaʥ 

ʪʝʤʧʝʨaʪyʨaʥʳ ʟʝʨʪʪʝy 80ʉ̄ oשʪaʡʣʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ʕʧoʢʩʠʜʪʽ ʮʠʢʣʜʽש aʰʳʣyʳ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʢᴇʧ ʞʳʣy ʤᴇʣʰʝʨʽʥʽש ʙᴇʣʽʥʫʥʽʥʝʥ ʨʝʘʢʮʠʷʣʳץ ʦʨʪʘʜʘ ʥʝʛʽʟʛʽ ᴇʥʽʤʥʝʥ 

ʙʘʩץʘ ץʦʩʳʤʰʘ ᴇʥʽʤʜʝʨ ʙʦʣʫʳ ʤװʤʢʽʥ. ʉoʥʜʳץʪaʥ ʧoʣʠʤʝʨʣʝy ʨʝaʢʮʠʷʥʳ ʝʨʽʪʽʥʜʽʜʝ 

ᴇʪʢʽʟʫʽ ʨʝʘʢʮʠʷ ʰʘʨʪʳʥ ʝʜᴅyʽʨ ʞײʤʩaʨʪyסa ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʎʠʢʣʜʽʢ oʢʩʠʜʪʝʨʜʽ ʧoʣʠʤʝʨʣʝy ʢʝʟʽʥʜʝ ʢaʪaʣʠʟaʪoʨ ʨʝʪʽʥʜʝ ʃʴʶʠʩ 

 .oʣʜaʥʳʣaʜʳץ ʳʣʳץʳʰץ ʢʽʨʪװʳʣʜaʨ, ʤʳʩʘʣʳ, ʢץʳʰץ ʘ ʧʨoʪoʥʜʳץʳʣʜʘʨʳʥʘʥ ʙʘʩץʳʰץ

Oʩʳסaʥ ʙaʡʣaʥʳʩʪʳ aʥʠʣʠʥʥʽש ʛʣʠʮʠʜʠʣʜʽ ʪʫʳʥʜʳʣʘʨʳʥʳש ʛoʤoʧoʣʠʤʝʨʠʟaʮʠʷʩʳʥa 

ʢװʢʽʨʪ ץʳʰץʳʣʳʥʳש ᴅʩʝʨʽ ʟʝʨʪʪʝʣʜʽ. 

ɻʣʠʮʠʜʠʣ ץoʩʳʣʳʩʪaʨʳʥʳש ʢװʢʽʨʪ ץʳʰץʳʣʳʤʝʥ ᴅʨʝʢʝʪʪʝʩyʽ ʢʝʟʽʥʜʝ ʵʧoʢʩʠʜʪʽ 

ʮʠʢʣʜʽש aʰʳʣyʳ ᴇʪʝ ʪʝʟ ʞװʨʝʜʽ ʞᴅʥʝ ʙʽʨ yaץʳʪʪa ʧoʣʠʤʝʨ ʩyʣʴʬʠʨʣʝʥʝʜʽ. ɹסײaʥ 

ʨʝaʢʮʠʷʥʳש ʙaʩʳʥʜa aʣʳʥסaʥ ʧoʣʠʤʝʨ ʩʳʥaʤaʣaʨʳʥ ʪaʣʜay ʥᴅʪʠʞʝʣʝʨʽ ʜᴅʣʝʣ ʙoʣa 

aʣaʜʳ. תʣʛʽʣʝʨʜʝ ʉʆɽ 2,5 ʤʛ-ʵʢʚ/ʛ ʞoסaʨʳ, ʢװʢʽʨʪ ʤᴇʣʰʝʨʽ 8,2% ʥʝʤʝʩʝ oʜaʥ ʞoסaʨʳ, 

ʤʝʥʰʽʢʪʽ ʢᴇʣʝʤʽ 3,6 ʤʣ/ʛ. ɹײʣ aʥʠʣʠʥʥʽש ʛʣʠʮʠʜʠʣ ʪyʳʥʜʳʩʳʥʳש ʵʧoʢʩʠʜʪʽ ʪoʧʪaʨʳ 

ʢװʢʽʨʪ ץʳʰץʳʣʳʥʳש ᴅʩʝʨʽʥʝʥ oשaʡ aʰʳʣaʪʳʥʜʳסʳʥ ʞᴅʥʝ ʤaʢʨoʤoʣʝʢyʣaʣaʨʜʳש 

ʪʽʟʙʝʢʪʝʨʽʥ ʪʽʛy ʧʨoʮʝʩʪʝʨʽ ʤʝʥ ʩyʣʴʬʠʨʣʝʥʫʽ ʙʽʨ ʩaʪʳʜa ᴇʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ɸʥʠʣʠʥʥʽש ʛʣʠʮʠʜʠʣ ʪʫʳʥʜʳʩʳʥʳש ʥʝʛʽʟʽʥʜʝ ʧoʣʠʤʝʨʣʝʨʜʽש ʩyʣʴʬʠʨʣʝʥʫ 

ʨʝaʢʮʠʷʥʳש ʢʠʥʝʪʠʢaʩʳʥ ʟʝʨʪʪʝy ʢװʢʽʨʪ ʤᴇʣʰʝʨʽʥʽש ʨʝʘʢʮʠʷʥʳש aʣסaʰץʳ 

ʤʠʥyʪʪaʨʳʥʜa ʢװʨʪ ᴇʩʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ (ʩyʨʝʪ 2). 20 ʤʠʥyʪ ʽʰʽʥʜʝ ʧoʣʠʤʝʨʛʝ 7,5; 7,8; 9,0; 

9,8% ʢװʢʽʨʪ 20, 30, 40, 50̄ʉ ʩᴅʡʢʝʩ ʪʝʤʧʝʨaʪyʨaʜa ʝʥʛʽʟʽʣʝʜʽ. ʈʝaʢʮʠʷ ʪʝʟ ʞᴅʥʝ ʞײʤʩaץ 

ʞaסʜaʡʜa ʞװʨʝʜʽ (ʙᴇʣʤʝ ʪʝʤʧʝʨaʪyʨaʩʳ ʞʝʪʢʽʣʽʢʪʽ). 

ʀoʥʠʪʪʝʨʜʽ ʧʨaʢʪʠʢaʣʳץ ץoʣʜaʥy oʣaʨʜʳש ʩyʤʝʥ ʞᴅʥʝ ʩyʣʳ ʝʨʽʪʽʥʜʽʣʝʨʤʝʥ ײʟaץ 

ʙaʡʣaʥʳʩʳʥ ץaʤʪʠʜʳ. ɹaʨʣʳץ ʙʝʣʛʽʣʽ ʩyʣʴʬoʢaʪʠoʥʠʪʪʝʨ ʩyʜa ʪʝʨʤʠʷʣʳץ 

ʢװʢʽʨʪʩʽʟʜʝʥyʜʝʥ ᴇʪʝʜʽ, ʢװʢʽʨʪʩʽʟʜʝʥy ʜᴅʨʝʞʝʩʽ ʩaʥʜʳץ ʪװʨʜʝ ʩʳʡʳʤʜʳʣʳץʪʳש 

ʩaʣʳʩʪʳʨʤaʣʳ ʞʦסʘʣʫ ʰaʤaʩʳʤʝʥ ʩʠʧaʪʪaʣaʜʳ ʞᴅʥʝ ʪʝʨʤoᴇשʜʝy ʞaסʜaʡʣaʨʳʥa ʞᴅʥʝ 

ʠoʥʠʪʪʽש ʪaʙʠסaʪʳʥa ʙaʡʣaʥʳʩʪʳ ʙoʣaʜʳ [3]. 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

ʉyʨʝʪ 2 - ɻA ʥʝʛʽʟʽʥʜʝʛʽ ʧoʣʠʤʝʨʜʝʛʽ ʢװʢʽʨʪ ʤᴇʣʰʝʨʽʥʝ ʩyʣʴʬʠʨʣʝyʜʽײ שʟaץʪʳסʳ ʤʝʥ  

ʪʝʤʧʝʨaʪyʨaʩʳʥʳש ᴅʩʝʨʽ (1 ï 20, 2 ï 30, 3 ï 40, 4 ï 50̄ ʉ) 
 

ʉyʣʴʬoʢaʪʠoʥʠʪʪʽ ʩyʜa 100ʉ̄ ʪʝʤʧʝʨaʪyʨaʜa 50 ʩaסaʪ ʙʦʡʳ ʪʝʨʤoᴇשʜʝyʽ 
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ʥᴅʪʠʞʝʩʽʥʜʝ ʩʳʡʳʤʜʳʣʳץʪʳש ʩaʣʳʩʪʳʨʤaʣʳ ʞʦסʘʣʫʳ 18,5% - ʜʳ ײץʨaʡʜʳ, ʩoʥʜaʡ-aץ 

ʞaʣʧʳ ʞᴅʥʝ ʙʝʣʩʝʥʜʽ ʢװʢʽʨʪʪʽש ʤᴇʣʰʝʨʽ ʪᴇʤʝʥʜʝʡʜʽ (ʢʝʩʪʝ 1). תʣʛʽʣʝʨʜʝʛʽ ʤʝʥʰʽʢʪʽ 

ʢᴇʣʝʤ ʽʩ ʞװʟʽʥʜʝ ᴇʟʛʝʨʤʝʡʜʽ, ʜʝʤʝʢ, ʦʩʳ ᴇשʜʝy ʞaסʜaʡʳʥʜa ʧoʣʠʤʝʨ ʤaʪʨʠʮaʩʳʥʳש 

 .ʣʢʝʥ ᴇʟʛʝʨʽʩʪʝʨ ʙoʣʤaʡʜʳװ ʨʳʣʳʤʳʥʜaײץ

 

ʂʝʩʪʝ 1-  ɻA ʥʝʛʽʟʽʥʜʝʛʽ ʩyʣʴʬoʢaʪʠoʥʠʪʪʽץ שaʡʥaסaʥ ʩyʜaסʳ ʳʩʪʳץץa ʪᴇʟʽʤʜʽʣʽʛʽ 
Ű, ʯ ʉOɽNaʉl, ʤʛ-ʵʢʚ/ʛ Vyʜ,  

ʤʣ/ʛ 

ʂװʢʽʨʪ ʤᴇʣʰʝʨʽ, % ʉʳʡʳʤʜʳʣʳץʪʳש 

ʞoסaʣʫ r, % ʞaʣʧʳ ʙʝʣʩʝʥʜʽ 

0 3,8 3,4 12,4 12,1 - 

10 3,7 3,4 12,2 11,8 2,7 

20 3,5 3,4 11,5 11,2 7,9 

30 3,2 3,3 10,8 10,2 15,8 

40 3,1 3,3 10,5 9,9 18,5 

50 3,1 3,3 10,5 9,9 18,5 

 

ʉyʣʴʬoʢaʪʠoʥʠʪʪʝʨʜʽש ʭʠʤʠʷʣʳץ ʪײʨaץʪʳʣʳסʳ 5ʥ ʢװʢʽʨʪ ץʳʰץʳʣʳ ʤʝʥ ʥaʪʨʠʡ 

ʛʠʜʨoʢʩʠʜʽ ʞᴅʥʝ 10% ʩyʪʝʛʽ ʧʝʨoʢʩʠʜʽ ʝʨʽʪʽʥʜʽʣʝʨʽʥʜʝ ʟʝʨʪʪʝʣʜʽ (ʢʝʩʪʝ 2). 
 

ʂʝʩʪʝ 2 - ɻA ʥʝʛʽʟʽʥʜʝʛʽ ʩyʣʴʬoʢaʪʠoʥʠʪʪʽש ʭʠʤʠʷʣʳץ ʪᴇʟʽʤʜʽʣʽʛʽ 
ʉyʣʴʬoʢaʪʠoʥʠʪʪʝʨ 

ʥʝʛʽʟʽʥʜʝ 

ʉOɽNaCl, 

ʙaʩʪaʧץʳ 
ʤʛ-ʵʢʚ/ʛ 

Vyʜ,  

ʤʣ/ʛ 

ʉOɽNaClᴇשʜʝyʜʝʥʢʝʡʽʥ 

(ʤʛ-ʵʢʚ/ʛ) / ʩʳʡʳʤʜʳʣʳץʪʳשʞoסaʣy  r(%)  

5ʥ NaOʅ 5ʥ ʅ2 SO4 10% ʅ2O2 

ɻA 2,1 2,5 2,9 / 4,5 1,9 / 10,5 1,7 / 13,6 

 

ʂaʪʠoʥʠʪʪʝʨʜʽץ שʳʰץʳʣ ʤʝʥ ʩʽʣʪʽʣʽʢ ʝʨʽʪʽʥʜʽʣʝʨʜʝ ʞʝʪʢʽʣʽʢʪʽ ʪײʨaץʪʳ ʝʢʝʥʜʽʛʽ 

aʥʳץʪaʣʜʳ. פʳʰץʳʣʜaסʳ ʩʳʡʳʤʜʳʣʳץʪʳש ʞʦסʘʣʫʳ ʩʽʣʪʽʛʝ ץaʨaסaʥʜa ʞoסaʨʳ. ʂװʢʽʨʪ 

 שʤʢʽʥ. Aʥʠʣʠʥʥʽװaʨʫʳ ʤץʨᴇʣʽʥ aʪ שʢaʪaʣʠʟaʪoʨʳʥʳ שʢʽʨʪʩʽʟʜʝʥʜʽʨyʜʽװʳʣʳ ʢץʳʰץ

ʛʣʠʮʠʜʠʣ ʪyʳʥʜʳʣaʨʳʥ ʢoʥʮʝʥʪʨʣʝʥʛʝʥ ʢװʢʽʨʪ ץʳʰץʳʣʳʤʝʥ ʩyʣʴʬʠʨʣʝʫ  ʥᴅʪʠʞʝʩʽʥʜʝ 

ʩyʣʴʬoʢaʪʠoʥʠʪʪʝʨ aʣʳʥʜʳ, oʣaʨʜʳײץ שʨʳʣʳʤʳ ʤʝʥ ץaʩʠʝʪʪʝʨʽ ʵʣʝʤʝʥʪʪʽʢ, ʭʠʤʠʷʣʳץ 

ʘʥʘʣʠʟ, ʀʂ ʞᴅʥʝ ʇʄʈ ʩʧʝʢʪʨoʩʢoʧʠʷʩʳʥʳש ʜʝʨʝʢʪʝʨʽʤʝʥ ʨaʩʪaʣסaʥ. 

ʉyʣʴʬoʢaʪʠoʥʠʪʪʝʨʜʽש ʧoʪʝʥʮʠoʤʝʪʨʠʷʣʳץ ʪʠʪʨʣʝy ץʠʩʳסʳʥʳש ʪaʙʠסaʪʳ (ʩyʨʝʪ 

3) aʣʳʥסaʥ ʢaʪʠoʥʠʪʪʝʨ ʤoʥoʬyʥʢʮʠoʥaʣʜʳ ʢװʰʪʽ ץʳʰץʳʣʜʳ ʠoʥ aʣʤaʩʪʳʨסʳʰ ʙoʣʳʧ 

ʪaʙʳʣaʜʳ (ʨʂa 1,8). 
 

 
 

ʉyʨʝʪ 3 - ɻA ʥʝʛʽʟʽʥʜʝʛʽ ʩyʣʴʬoʢaʪʠoʥʠʪʪʽש ʧoʪʝʥʮʠoʤʝʪʨʠʷʣʳץ ʪʠʪʨʣʝy ץʠʩʳסʳ 

 

Oʩʳʣaʡʰa, ײץʨaʤʳʥʜa aʟoʪʳ ʙaʨ ʛʣʠʮʠʜʠʣʜʽ ץoʩʳʣʳʩʪaʨ ʥʝʛʽʟʽʥʜʝ ʧoʣʠʤʝʨʣʽ 

ʢʝשʽʩʪʽʢʪʽʢ ײץʨʳʣʳʤʜʳ ʧʦʣʠʤʝʨʣʝʨʜʽ ʩʠʥʪʝʟʜʝy ʤװʤʢʽʥʜʽʛʽ ʢᴇʨʩʝʪʽʣʜʽ. 
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(ʉʂʋ ʠʤ.ʄ.ʂʦʟʳʙʘʝʚʘ)  

 

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʭʠʤʠʷ, ʢʘʢ ʦʙʣʘʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ ʠʤʝʝʪ ʫʩʪʦʡʯʠʚʦʝ 

ʩʦʜʝʨʞʘʥʠʝ, ʪ.ʢ. ʦʩʥʦʚʦʡ ʜʣʷ ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ 

ʷʚʣʷʶʪʩʷ ʯʝʪʳʨʝ ʪʠʧʘ ʧʨʦʮʝʩʩʦʚ: ʧʨʦʪʦʣʠʪʠʯʝʩʢʠʝ, ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ, 

ʦʩʘʞʜʝʥʠʷ ʠ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ. ʊʝʦʨʠʷ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ, ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʫʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʠʜʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ. ɼʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ 6ɺ05305 çʍʠʤʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʧʨʦʠʟʚʦʜʩʪʚè (ʧʦʜʛʦʪʦʚʢʘ ʥʘʯʘʪʘ ʩ 2020 ʛʦʜʘ) ʧʨʝʜʫʩʤʦʪʨʝʥ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʚʣʘʜʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ: 

- ʟʥʘʥʠʝ ʦʙʱʝʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ, ʟʘʢʦʥʦʚ ʧʨʦʪʝʢʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ; 

- ʟʥʘʥʠʝ ʪʝʦʨʠʠ ʧʦ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʤ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʨʘʟʨʘʙʦʪʘʥʳ 

ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ: ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʳʝ, ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ, ʦʩʘʞʜʝʥʠʷ, ʦʢʠʩʣʝʥʠʷ-

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ; 

- ʟʥʘʥʠʝ ʪʝʦʨʠʠ ʧʦ ʤʝʪʦʜʘʤ ʘʥʘʣʠʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʦʪʜʝʣʴʥʳʤ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʘʥʘʣʠʟʘ; 

- ʥʘʚʳʢʠ ʨʝʰʝʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʠ ʪʚʦʨʯʝʩʢʠʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʘʜʘʯ; 

- ʫʤʝʥʠʝ ʚʳʧʦʣʥʷʪʴ ʦʧʝʨʘʮʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʪ ʚʟʷʪʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʦʙʳ 

ʜʦ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ; 

- ʫʤʝʥʠʝ ʚʳʧʦʣʥʷʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʜʝʡʩʪʚʠʷ (ʤʳʪʴʝ ʧʦʩʫʜʳ, 

ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʨʘʩʪʚʦʨʦʚ ʠ ʪ.ʜ.); 

- ʫʤʝʥʠʝ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʘʥʘʣʠʟʘ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʙʲʝʢʪʘ ʩ ʫʯʝʪʦʤ ʢʦʥʢʨʝʪʥʳʭ 

ʫʩʣʦʚʠʡ. 

ʉ ʚʚʝʜʝʥʠʷ ʢʨʝʜʠʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ 2004 ʛʦʜʫ ʚ ʚʫʟʘʭ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

ʫʤʝʥʴʰʠʣʦʩʴ ʚʨʝʤʷ ʘʫʜʠʪʦʨʥʦʡ ʨʘʙʦʪʳ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʠ ʫʚʝʣʠʯʠʣʦʩʴ ʚʨʝʤʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʳ. ʕʪʦ ʧʦʪʨʝʙʦʚʘʣʦ ʧʝʨʝʩʤʦʪʨʘ ʧʦʜʭʦʜʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 
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ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʠ ʚʚʝʜʝʥʠʝ ʚ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ 

ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʩʦʟʜʘʥʥʳʭ ʧʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʩʮʝʥʘʨʠʶ.  

ʆʩʦʙʝʥʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʠ ʦʩʚʦʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʠʤʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʙʘʟʦʚʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʦ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ: ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʳʭ, ʦʩʘʞʜʝʥʠʷ, 

ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ, ʦʢʠʩʣʝʥʠʷ-ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʧʦʜʭʦʜʘʭ ʠ ʩʧʦʩʦʙʘʭ ʠʭ ʦʧʠʩʘʥʠʷ ʜʣʷ 

ʨʝʘʣʴʥʳʭ ʩʠʩʪʝʤ. ɽʱʝ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʘ ʠ ʟʥʘʯʠʤʘ ʦʨʠʝʥʪʘʮʠʷ ʧʨʝʜʤʝʪʘ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ï ʦʪ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʠʩʫʪʩʪʚʫʶʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʜʦ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ.  

ʋʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʪʘʢʠʭ ʟʘʜʘʯ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʨʘʚʠʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘʚʳʢʦʚ 

ʚʳʧʦʣʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ.  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʥʘ ʦʙʫʯʝʥʠʝ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʬʦʨʤʘʪʝ, ʚ ʩʚʷʟʠ ʩ 

ʧʘʥʜʝʤʠʝʡ, ʧʦʜʪʚʝʨʜʠʣʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʠ ʦʙʫʯʝʥʠʠ ʭʠʤʠʠ.  

ʉ 2008 ʛʦʜʘ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ, ʚʢʣʶʯʘʶʱʠʡ ʩʣʝʜʫʶʱʠʝ ʵʣʝʢʪʨʦʥʥʳʝ 

ʧʨʦʜʫʢʪʳ:  

- ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʠʢ (ʩʦʩʪʘʚʣʝʥ ʥʘ ʦʩʥʦʚʝ 6-ʡ ʛʣʘʚʳ ʧʝʨʚʦʛʦ ʪʦʤʘ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ 

ʜʣʷ ʚʫʟʦʚ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʖ.ɸ.ɿʦʣʦʪʦʚʘ çʆʩʥʦʚʳ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʠʤʠʠè); 

- ʢʦʤʧʣʝʢʪ ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʝʟʝʥʪʘʮʠʡ ʢ ʣʝʢʮʠʦʥʥʦʤʫ ʢʫʨʩʫ çʍʠʤʠʯʝʩʢʠʡ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟè (ʠʟ 250 ʩʣʘʡʜʦʚ ʜʣʷ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʣʝʢʮʠʦʥʥʳʭ ʟʘʥʷʪʠʡ); 

- ʚʠʨʪʫʘʣʴʥʳʤ ʧʨʘʢʪʠʢʫʤʦʤ çʐʝʩʪʘʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ʢʘʪʠʦʥʦʚè (ʩʦʜʝʨʞʠʪ 

ʨʘʟʜʝʣʳ ʧʦ ʪʝʦʨʠʠ (ʚʦʧʨʦʩʳ, ʧʨʠʤʝʨʳ), ʧʨʘʢʪʠʯʝʩʢʫʶ ʯʘʩʪʴ, ʢʦʥʪʨʦʣʴʥʫʶ ʨʘʙʦʪʫ. ʉʚʷʟʘʥ ʩ 

ʵʣʝʢʪʨʦʥʥʳʤ ʫʯʝʙʥʠʢʦʤ; 

- çʀʣʣʶʩʪʨʠʨʦʚʘʥʥʳʡ ʧʨʘʢʪʠʢʫʤ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʘʥʘʣʠʟʫè (ʧʨʘʚʠʣʘ ʪʝʭʥʠʢʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʘʙʦʪʳ ʩ ʭʠʤʠʯʝʩʢʦʡ ʧʦʩʫʜʦʡ, ʬʦʪʦʛʨʘʬʠʠ ʢʘʞʜʦʛʦ ʵʪʘʧʦʚ ʚʳʧʦʣʥʝʥʠʷ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ).  

- ʦʧʠʩʘʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʧʦ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʘʥʘʣʠʟʫ; 

- ʦʧʠʩʘʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʘʥʘʣʠʟʫ (ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ 

ʩʣʦʞʥʦʩʪʠ); 

- ʪʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ ʜʣʷ ʠʪʦʛʦʚʦʛʦ ʢʦʥʪʨʦʣʷ  

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʩ 2008 ʛʦʜʘ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʦʙʫʯʝʥʠʠ ʩʪʫʜʝʥʪʦʚ ʭʠʤʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʉʂɻʋ ʠʤ. 

ʄ.ʂʦʟʳʙʘʝʚʘ ʠ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʰʢʦʣʴʥʠʢʦʚ 9-11 ʢʣʘʩʩʦʚ ʢ ʭʠʤʠʯʝʩʢʠʤ ʦʣʠʤʧʠʘʜʘʤ.  

ʇʝʨʝʭʦʜ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʚʥʦʚʴ ʘʢʪʫʘʣʠʟʠʨʦʚʘʣ ʧʨʦʙʣʝʤʫ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʠ ʪʨʝʥʘʞʝʨʥʳʭ 

ʟʘʜʘʥʠʡ ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʠʟʫʯʝʥʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʩʨʘʟʫ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚ ʦʪʨʳʪʦʤ ʜʦʩʪʫʧʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʘʥʘʣʘʭ, ʣʠʯʥʳʭ ʩʪʨʘʥʠʮʘʭ ʤʦʞʥʦ ʥʘʡʪʠ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʝʦʬʨʘʛʤʝʥʪʦʚ, ʛʜʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʨʦʪʝʢʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. 

ʆʜʥʘʢʦ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʜʘʥʥʳʡ ʢʦʥʪʝʥʪ ʥʝʚʦʟʤʦʞʥʦ ʚ ʩʠʣʫ ʩʣʝʜʫʶʱʠʭ ʧʨʠʯʠʥ: 

ʥʝ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʛʨʘʤʤʝ, ʧʨʦʜʦʣʞʠʪʝʣʝʥ ʧʦ ʚʨʝʤʝʥʠ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʦʧʝʨʘʮʠʡ ʜʦʧʫʱʝʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʰʠʙʢʠ.  

ʇʦʵʪʦʤʫ, ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ ʙʣʦʢʘ çɸʥʘʣʠʪʠʯʝʩʢʘʷ 

ʭʠʤʠʷè ʦʙʷʟʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

- ʣʝʢʮʠʦʥʥʳʡ ʢʫʨʩ ʚʩʝʛʜʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʨʝʟʝʥʪʘʮʠʝʡ ʠ ʟʘʚʝʨʰʘʶʱʠʤ ʩʣʘʡʜʦʤ ʩ 

ʦʙʦʙʱʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʣʝʢʮʠʠ; 

- ʧʦʩʣʝ ʠʟʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʦʥʥʳʭ ʨʝʘʢʮʠʡ ï ʟʘʜʘʥʠʝ ʤʳʩʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ 

ʝʛʦ ʦʧʠʩʘʥʠʝ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʘʥʘʣʠʟʘ (ʈʠʩʫʥʦʢ 1); 
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ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʘʥʘʣʠʟʘ ʢʘʪʠʦʥʦʚ 1 ʛʨʫʧʧʳ (ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʘʷ ʩʭʝʤʘ ʘʥʘʣʠʟʘ) 

 

- ʧʦʩʣʝ ʠʟʫʯʝʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ ʫʯʝʙʥʳʭ ʨʘʙʦʪ ʧʦ ʨʘʟʜʝʣʫ çʍʠʤʠʯʝʩʢʠʡ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟè ʠ çʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘè ʦʙʷʟʘʪʝʣʴʥʦ 

ʚʳʧʦʣʥʷʣʦʩʴ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ.  

ʇʦʩʣʝʜʥʝʝ ʫʩʣʦʚʠʝ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʫʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ ʚ 

ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʬʦʨʤʘʪʝ. 

ɼʣʷ ʵʪʦʛʦ ʩʪʫʜʝʥʪʘʤ ʧʨʝʜʣʘʛʘʣʠʩʴ ʟʘʜʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ: 

1. ʇʨʦʩʪʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ 
ʧʨʦʮʝʩʩʦʚ ʠ/ʠʣʠ ʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. ʅʘʧʨʠʤʝʨ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʲʷʩʥʠʪʴ ʦʩʦʙʝʥʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʘʜʩʦʨʙʮʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʬʘʢʪʦʨʦʚ (ʧʝʨʝʯʠʩʣʷʶʪʩʷ). 

2. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʟʘʜʘʥʠʷ. ʊʨʝʙʫʶʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʭʦʜʘ ʘʥʘʣʠʟʘ. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʩʠʩʪʝʤ 

(ʵʢʩʪʨʘʢʪʳ, ʩʦʢʠ, ʦʪʚʘʨʳ, ʚʳʪʷʞʢʠ ʠ ʪ.ʜ.).  

ʂʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ ʨʘʙʦʪʳ, ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʠʭ ʟʘʜʘʥʠʡ ʜʦʩʪʘʪʦʯʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʜʫʢʪʳ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ 

ʧʦʣʦʞʠʪʴ ʥʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʚʳʢʦʚ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, 

ʥʦ ʩ ʫʯʝʪʦʤ ʩʠʪʫʘʮʠʠ ʧʦʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ ʧʦ ʠʭ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ.  
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(ʉʂʋ ʠʤ. ʄ.ʂʦʟʳʙʘʝʚʘ) 

 

ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʦʩʪʫ, ʨʝʰʝʥʠʶ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʠ ʦʙʝʩʧʝʯʝʥʠʶ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʈʘʟʚʠʪʠʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʨʦʩʰʝʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʜʦʣʞʥʦ ʥʝ 

ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʦʩʪʫʧ ʢ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʢ ʪʨʘʥʩʧʦʨʪʥʳʤ ʧʦʪʦʢʘʤ, ʥʦ ʠ ʙʳʪʴ ʛʦʪʦʚʳʤ ʢ ʨʝʰʝʥʠʶ 

ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʩʪʘʚʣʝʥʳ ʧʝʨʝʜ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʦʡ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ. [1] 

ʇʨʦʜʦʣʞʘʷ ʛʦʚʦʨʠʪʴ ʦ ʜʦʣʛʦʩʨʦʯʥʦʩʪʠ, ʩʪʦʠʪ ʟʘʪʨʦʥʫʪʴ ʪʝʤʫ ʢʘʯʝʩʪʚʘ ʜʦʨʦʞʥʳʭ 

ʦʜʝʞʜ. ʉʦʛʣʘʩʥʦ ʧʨʠʢʘʟʫ ʇʨʝʜʩʝʜʘʪʝʣʷ ʂʦʤʠʪʝʪʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʧʦ ʠʥʚʝʩʪʠʮʠʷʤ ʠ ʨʘʟʚʠʪʠʶ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʪ 21 ʜʝʢʘʙʨʷ 2018 ʛʦʜʘ ˉ 131, 

ʤʝʞʨʝʤʦʥʪʥʳʝ ʩʨʦʢʠ ʩʣʫʞʙʳ, ʫʢʘʟʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1. 

ɸʥʘʣʠʟʠʨʫʷ ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʪʘʙʣʠʮʫ 1 ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʥʘ ʜʦʨʦʛʘʭ ʦʪ 3000 ʜʦ 7000 ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʩʫʪʢʠ, ʚ ʩʨʝʜʥʝʤ ʤʝʞʨʝʤʦʥʪʥʳʡ ʩʨʦʢ 

ʩʣʫʞʙʳ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʣʠʤʝʨʥʳʭ ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʥʘ 2 ʛʦʜʘ 

ʙʦʣʴʰʝ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ ʙʝʟ ʜʦʙʘʚʦʢ.  

ɹʠʪʫʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʣʦʭʦʡ ʘʜʛʝʟʠʝʡ, ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ 

ʧʣʘʩʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʠʟʢʦʡ ʧʨʦʯʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ. 

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʙʠʪʫʤ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʣʫʯʰʝʥʥʦʡ ʛʠʙʢʦʩʪʴʶ, 

ʚʦʜʦʩʪʦʡʢʦʩʪʴʶ, ʧʨʦʯʥʦʩʪʴʶ, ʩʜʚʠʛʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʤ ʩʨʦʢʦʤ 

ʩʣʫʞʙʳ, ʦʥ ʪʘʢʞʝ ʠʤʝʝʪ ʙʦʣʝʝ ʥʠʟʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʭʨʫʧʢʦʩʪʠ ʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʪʝʤʧʝʨʘʪʫʨʫ ʨʘʟʤʷʛʯʝʥʠʷ [3-6]. 

 

ʊʘʙʣʠʮʘ 1 - ʄʝʞʨʝʤʦʥʪʥʳʝ ʩʨʦʢʠ ʩʣʫʞʙʳ ʜʦʨʦʞʥʳʭ ʦʜʝʞʜ ʠ ʧʦʢʨʳʪʠʡ [2] 

ʊʝʭʥʠʯʝʩʢʘʷ 

ʢʘʪʝʛʦʨʠʷ 

ʜʦʨʦʛʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʜʦʨʦʞʥʦʛʦ ʘʢʪʠʚʘ 

ʊʠʧ 

ʜʦʨʦʞʥʦʡ 

ʦʜʝʞʜʳ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʜʚʠʞʝʥʠʷ, 

ʘʚʪ/ʩʫʪ 

ʄʝʞʨʝʤʦʥʪʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ 

ʊʝʢʫʱʠʡ 

ʨʝʤʦʥʪ 

ʉʨʝʜʥʠʡ 

ʨʝʤʦʥʪ 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ, 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ, 

ʢʘʧʠʪʘʣʴʥʳʡ 

ʨʝʤʦʥʪ 

I ɼʦʨʦʞʥʘʷ 

ʦʜʝʞʜʘ ʙʝʟ 

ʜʦʙʘʚʦʢ 

ʢʘʧʠʪʘʣ. ʩʚ. 7000 1 5 16 

II  ʢʘʧʠʪʘʣ. ʩʚ. 3000 ʜʦ 

7000 

1 5 15 

III  ʢʘʧʠʪʘʣ. ʩʚ. 1000 ʜʦ 

3000 

1 5 14 

ʦʙʣʝʛʯʝʥ. ʩʚ. 1000 ʜʦ 

3000 

1 4 11 

IV  ʦʙʣʝʛʯʝʥ. ʩʚ. 100 ʜʦ 

1000 

1 3 9 

ʧʝʨʝʭʦʜ. ʩʚ. 100 

ʜʦ 1000 

1 2 6 

V ʧʝʨʝʭʦʜ. ʜʦ 100 1 2 6 
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I ɼʦʨʦʞʥʘʷ 

ʦʜʝʞʜʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʦʣʠʤʝʨʥʳʭ 

ʤʦʜʠʬʠʢʘʪʦʨʦʚ 

ʢʘʧʠʪʘʣ. ʩʚ. 7000 1 6 18 

II  ʢʘʧʠʪʘʣ. ʩʚ. 3000 

ʜʦ 7000 

1 6 17 

 

ɺ ʥʳʥʝʰʥʝʡ ʧʨʘʢʪʠʢʝ, ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ ʧʫʪʝʤ ʤʦʜʠʬʠʢʘʮʠʠ 

ʪʦʚʘʨʥʦʛʦ ʚʠʜʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʢʩʧʝʨʪʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʤ 

ʙʠʪʫʤʝ, ʠʟʚʣʝʯʝʥʥʦʤ ʠʟ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ, ʧʦʩʣʝ 10 ʣʝʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚʷʟʢʦʩʪʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ [7]. 

ʇʦʵʪʦʤʫ, ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ çʢʘʯʝʩʪʚʦ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴè ʩʣʝʜʫʝʪ ʨʘʜʠʢʘʣʴʥʦ ʫʣʫʯʰʠʪʴ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʫʪʝʤ ʢʦʤʧʣʝʢʩʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʜʦʙʘʚʢʘʤʠ. 

ʉ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ 

ʙʠʪʫʤʘ ʩ ʟʘʜʘʥʥʳʤ ʥʘʙʦʨʦʤ ʩʚʦʡʩʪʚ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʪʦʣʴʢʦ ʪʝ ʚʝʱʝʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ [8]: 

¶ ʦʥʠ ʥʝ ʨʘʟʨʫʰʘʶʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ; 

¶ ʦʥʠ ʩʦʚʤʝʩʪʠʤʳ ʩ ʙʠʪʫʤʦʤ ʚ ʧʨʦʮʝʩʩʝ ʩʤʝʰʠʚʘʥʠʷ ʥʘ ʦʙʳʯʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ 
ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʦʙʳʯʥʳʭ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ; 

¶ ʣʝʪʦʤ ʦʥʠ ʧʦʚʳʰʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʠʪʫʤʘ (ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʜʦʨʦʞʥʦʛʦ 

ʧʦʣʦʪʥʘ) ʢ ʜʝʬʦʨʤʘʮʠʦʥʥʳʤ ʫʜʘʨʥʳʤ ʥʘʛʨʫʟʢʘʤ ʙʝʟ ʫʚʝʣʠʯʝʥʠʷ ʝʛʦ ʚʷʟʢʦʩʪʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʩʤʝʰʠʚʘʥʠʷ ʠ ʫʢʣʘʜʢʠ ʠ ʥʝ ʧʨʠʜʘʶʪ ʙʠʪʫʤʫ ʭʨʫʧʢʦʩʪʠ ʧʨʠ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ; 

¶ ʦʥʠ ʭʠʤʠʯʝʩʢʠ ʠ ʬʠʟʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʳ ʠ ʥʝ ʠʟʤʝʥʷʶʪ ʩʚʦʠʭ ʩʚʦʡʩʪʚ ʧʨʠ 
ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ, ʭʨʘʥʝʥʠʠ, ʦʙʨʘʙʦʪʢʝ ʠ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʨʦʞʥʦʛʦ 

ʧʦʢʨʳʪʠʷ. 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʩʚʦʡʩʪʚ ʙʠʪʫʤʘ, ʪʦ ʝʩʪʴ ʜʣʷ ʤʦʜʠʬʠʢʘʮʠʠ ʙʠʪʫʤʘ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʙʣʘʛʦʜʘʨʷ 

ʨʘʟʥʦʦʙʨʘʟʠʶ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ, 

ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʡ ʚʳʙʦʨ ʧʦʣʠʤʝʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʤʦʜʠʬʠʢʘʮʠʡ. 

ʇʦʣʠʤʝʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʠʬʠʢʘʪʦʨʦʚ, ʤʦʛʫʪ ʙʳʪʴ 

ʦʪʥʝʩʝʥʳ ʢ ʦʜʥʦʡ ʠʟ ʯʝʪʳʨʝʭ ʛʨʫʧʧ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʧʨʠʨʦʜʦʡ, ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʩʧʦʩʦʙ ʚʣʠʷʥʠʷ ʥʘ ʩʚʦʡʩʪʚʘ ʙʠʪʫʤʘ ʠ ʩʧʦʩʦʙ ʚʚʝʜʝʥʠʷ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʫʶ ʩʤʝʩʴ [8]. 

¶ ʵʣʘʩʪʦʤʝʨʳ ï ʥʘʪʫʨʘʣʴʥʳʡ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʢʘʫʯʫʢ, ʨʝʟʠʥʦʚʘʷ ʢʨʦʰʢʘ; 

¶ ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʝ ʵʣʘʩʪʦʤʝʨʳ ï ʙʣʦʢ-ʩʦʧʦʣʠʤʝʨʳ ʙʫʪʘʜʠʝʥʘ ʠ ʩʪʠʨʦʣʘ ʪʠʧʘ 

SBS; 

¶ ʪʝʨʤʦʨʝʘʢʪʠʚʥʳʝ ʧʣʘʩʪʤʘʩʩʳ ï ʨʘʟʣʠʯʥʳʝ ʩʦʧʦʣʠʤʝʨʳ ʠ ʢʦʦʣʠʛʦʤʝʨʳ (ʩʤʦʣʳ), 

ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ: ʵʧʦʢʩʠʜʥʳʝ, 

ʬʫʨʬʫʨʦʣ- ʠ ʬʝʥʦʣʬʦʨʤʘʣʴʜʝʛʠʜʥʳʝ, ʢʘʨʙʘʤʠʜʥʳʝ, ʩʠʣʠʢʦʥʦʚʳʝ ʠ ʜʨ.; 

¶ ʪʝʨʤʦʧʣʘʩʪʳ ï ʧʦʣʠʚʠʥʠʣʘʮʝʪʘʪ, ʧʦʣʠʩʪʠʨʦʣ, ʧʦʣʠʠʟʦʙʫʪʠʣʝʥ, ʧʦʣʠʵʪʠʣʝʥ, 

ʧʦʣʠʧʨʦʧʠʣʝʥ, ʘʪʘʢʪʠʯʝʩʢʠʡ ʧʦʣʠʧʨʦʧʠʣʝʥ, ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜ, ʪʝʨʤʦʧʣʘʩʪʳ 

ʕʣʚʘʣʦʡ-4170 (ʩʦʧʦʣʠʤʝʨ ʵʪʠʣʝʥʘ ʩ ʙʫʪʠʣʘʢʨʠʣʘʪʦʤ ʠ ʛʣʠʮʠʜʠʣʤʝʪʘʢʨʠʣʘʪʦʤ), 

ʣʘʪʝʢʩʳ ʙʫʪʦʥʘʣʴʥʦʛʦ ʪʠʧʘ NS, ɺ ʠʩʢʦʧʣʘʩʪ-S, ʵʪʠʣʝʥʤʝʪʠʣʘʢʨʠʣʘʪ (EVA), 

ʥʝʬʪʷʥʳʝ ʩʤʦʣʳ [5, 6]. 

 

ʈʘʩʩʤʦʪʨʠʤ ʨʷʜ ʨʘʙʦʪ, ʩ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ 

ʧʦʣʠʤʝʨʥʳʭ ʜʦʙʘʚʦʢ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʦʚ [9,10] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʭʦʜʦʚ 

ʧʣʘʩʪʤʘʩʩ ʚ ʙʠʪʫʤʥʳʭ ʜʦʨʦʛʘʭ ʧʦʢʘʟʘʣʠ ʟʘʤʝʪʥʦʝ ʫʣʫʯʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ, 
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ʚʦʜʦʩʪʦʡʢʦʩʪʠ, ʜʦʣʛʦʚʝʯʥʦʩʪʠ, ʠ ʦʙʱʠʡ ʩʨʦʢ ʩʣʫʞʙʳ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʣʘʩʪʤʘʩʩ ʚ ʙʠʪʫʤʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ ʧʨʦʛʥʦʟʠʨʫʶʪ 

ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʫʛʣʝʨʦʜʘ ʥʘ ʪʨʝʪʴ. ʂ ʪʦʤʫ ʞʝ, ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ 

ʚʨʝʜ ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʠʟ-ʟʘ ʦʪʭʦʜʦʚ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʫʣʫʯʰʝʥʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʠʪʫʤʘ ʚʳʛʣʷʜʠʪ ʜʦʩʪʘʪʦʯʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦ. 

ɺ ʨʘʟʣʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [11] PET (ʧʦʣʠʵʪʠʣʝʥʪʝʨʝʬʪʘʣʘʪ) ʙʳʣ ʧʨʠʟʥʘʥ 

ʧʦʜʭʦʜʷʱʠʤ ʢʘʥʜʠʜʘʪʦʤ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʧʦʢʨʳʪʠʷʭ ʙʣʘʛʦʜʘʨʷ 

ʝʛʦ ʚʳʩʦʢʦʡ ʭʠʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ ʢ ʦʨʛʘʥʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʘʤ ʠ ʚʦʜʝ, ʚʳʩʦʢʦʤʫ 

ʩʦʦʪʥʦʰʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʢ ʚʝʩʫ. ʄʦʜʠʬʠʢʘʮʠʷ PET ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʫʤʝʥʴʰʘʪʴ 

ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʠ ʧʦʚʳʰʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʨʘʟʤʷʛʯʝʥʠʷ, ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʚʷʟʢʦʩʪʴ, 

ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʠ ʞʝʩʪʢʦʩʪʴ ʧʨʠ ʠʟʛʠʙʝ. ʂ ʩʦʞʘʣʝʥʠʶ, PET ʠ ʧʝʨʝʨʘʙʦʪʘʥʥʳʡ 

PET ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʜʦʨʦʛʠʤʠ ʧʦʣʠʤʝʨʘʤʠ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʦʥʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʢʘʢ 

çʧʠʱʝʚʳʝè, ʠ ʠʭ ʠʩʧʦʣʴʟʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʢʦʥʪʝʡʥʝʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʇʦʣʠʧʨʦʧʠʣʝʥ (PP), ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʭʦʜʠʪʩʷ 21% 

ʤʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʘʩʪʤʘʩʩ, ʦʙʳʯʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʝʪʘʣʷʭ, 

ʢʦʥʪʝʡʥʝʨʘʭ, ʫʧʘʢʦʚʢʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʪʨʫʙʘʭ. ʆʜʥʘʢʦ, ʧʦʣʠʧʨʦʧʠʣʝʥ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʠʤʝʨʥʦʛʦ ʤʦʜʠʬʠʢʘʪʦʨʘ ʙʠʪʫʤʘ. ʉʦʦʙʱʘʝʪʩʷ [12], ʯʪʦ 

ʙʠʪʫʤʥʳʝ ʩʤʝʩʠ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʦʣʠʧʨʦʧʠʣʝʥʦʤ, ʧʨʦʷʚʣʷʶʪ ʧʦʚʳʰʝʥʥʫʶ 

ʪʝʤʧʝʨʘʪʫʨʫ ʨʘʟʤʷʛʯʝʥʠʷ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʧʨʦʥʠʢʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, 

ʫʚʝʣʠʯʝʥʠʝ ʚʷʟʢʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʫʣʫʯʰʝʥʠʝ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʩʪʦʡʢʦʩʪʠ ʢ ʧʦʩʪʦʷʥʥʦʡ ʜʝʬʦʨʤʘʮʠʠ. 

ʅʝʬʪʷʥʳʝ ʩʤʦʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʪʝʨʤʦʜʝʩʪʨʫʢʮʠʠ 

ʠʩʢʦʧʘʝʤʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ, ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʧʦʣʦʞʝʥʠʝ ʩʨʝʜʠ ʪʝʨʤʦʧʣʘʩʪʦʚ. ʀʭ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʚʦʡʩʪʚ ʙʠʪʫʤʘ, ʘ ʠʤʝʥʥʦ ʦʥʠ ʧʦʚʳʰʘʶʪ ʚʷʟʢʦʩʪʴ, 

ʪʚʝʨʜʦʩʪʴ, ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʘʜʛʝʟʠʶ ʢ ʤʠʥʝʨʘʣʴʥʳʤ ʤʘʪʝʨʠʘʣʘʤ [13]. ɼʦʙʘʚʢʠ, 

ʩʦʜʝʨʞʘʱʠʝ ʧʦʣʷʨʥʳʝ ʛʨʫʧʧʳ ʚ ʩʚʦʠʭ ʤʦʣʝʢʫʣʘʭ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ 

ʩʤʘʯʠʚʘʝʤʦʩʪʠ ʤʠʥʝʨʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʙʠʪʫʤʦʤ, ʩʦʟʜʘʚʘʷ ʘʜʩʦʨʙʮʠʦʥʥʳʝ ʠ 

ʛʝʤʦʩʦʨʙʮʠʦʥʥʳʝ ʤʦʥʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʣʦʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʨʦʯʥʫʶ ʘʜʛʝʟʠʶ 

ʙʠʪʫʤʥʦ-ʤʠʥʝʨʘʣʴʥʦʡ ʩʤʝʩʠ. ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʶʪ ʥʝʬʪʷʥʳʝ ʩʤʦʣʳ ʩ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ. ʕʪʠ ʩʦʝʜʠʥʝʥʠʷ ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʢʘʢ ʢ ʪʝʨʤʦʧʣʘʩʪʘʤ, 

ʪʘʢ ʠ ʢ ʪʝʨʤʦʨʝʘʢʪʠʚʥʳʤ ʧʣʘʩʪʤʘʩʩʘʤ. ʆʜʥʘʢʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʬʪʷʥʳʭ ʩʤʦʣ ʜʣʷ 

ʤʦʜʠʬʠʢʘʮʠʠ ʙʠʪʫʤʘ ʦʛʨʘʥʠʯʝʥʦ ʠʟ-ʟʘ ʠʭ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ. 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʝ ʙʠʪʫʤʘ ʧʦʣʠʤʝʨʥʳʤʠ 

ʦʪʭʦʜʘʤʠ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʨʷʜ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʫʣʫʯʰʠʪʴ ʘʜʛʝʟʠʶ ʩ 

ʤʠʥʝʨʘʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʧʦʚʳʩʠʪʴ ʧʨʦʯʥʦʩʪʴ, ʜʝʬʦʨʤʘʮʠʦʥʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ, 

ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ, ʚʦʜʦʫʩʪʦʡʯʠʚʦʩʪʴ ʜʦʨʦʞʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʆʜʥʘʢʦ, ʨʘʙʦʪʳ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʦʢ ʦʪʭʦʜʦʚ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʈʂ ʤʘʣʦ 

ʠʟʫʯʝʥʳ. ʇʦʣʫʯʘʝʤʳʝ ʫʣʫʯʰʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʭʦʜʦʚ ʧʦʣʠʤʝʨʦʚ ʜʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ. ʇʦʯʪʠ ʚʩʝ ʠʟ ʠʟʚʝʩʪʥʳʭ ʧʦʣʠʤʝʨʦʚ ʧʦʜʚʝʨʛʘʣʠʩʴ 

ʠʩʧʳʪʘʥʠʷʤ, ʥʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʝʜʠʥʦʡ ʜʦʙʘʚʢʠ ʥʝʪ ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʙʠʪʫʤʦʤ ʨʘʟʣʠʯʥʳʭ ʤʘʨʦʢ ʠ ʩʚʦʡʩʪʚ, ʥʝʜʦʩʪʘʪʢʦʚ ʚʳʙʨʘʥʥʳʭ ʧʦʣʠʤʝʨʦʚ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ, ʯʪʦʙʳ ʙʫʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʤʦʜʠʬʠʢʘʮʠʠ ʙʠʪʫʤʥʳʭ ʧʦʣʠʤʝʨʦʚ 

ʙʦʣʴʰʝ ʬʦʢʫʩʠʨʦʚʘʣʠʩʴ ʥʘ ʨʘʟʚʠʪʠʠ ʬʫʥʢʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ: ʘʜʛʝʟʠʠ ʩ 

ʟʘʧʦʣʥʠʪʝʣʷʤʠ, ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ ʚʪʦʨʠʯʥʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ. 
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ʅʘ ʦʩʥʦʚʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʜʥʦʡ ʠʟ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʠʪʫʤʥʦʛʦ ʚʷʞʫʱʝʛʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʥʘʧʦʣʥʠʪʝʣʷ. 

ɸʜʛʝʟʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ï  ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʡ ʤʝʪʦʜ ʦʮʝʥʠʚʘʥʠʷ ʢʘʯʝʩʪʚʘ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʚʳʜʝʨʞʠʚʘʥʠʠ ʧʦʢʨʳʪʦʛʦ ʙʠʪʫʤʦʤ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʱʝʙʥʷ, ʧʝʩʢʘ, ʤʨʘʤʦʨʥʦʡ ʢʨʦʰʢʠ) ʚ ʚʦʜʝ ʩ ʚʠʟʫʘʣʴʥʦʡ 

ʦʮʝʥʢʦʡ ʚʝʣʠʯʠʥʳ ʧʦʚʝʨʭʥʦʩʪʠ, ʩ ʢʦʪʦʨʦʡ ʦʪʩʣʦʠʣʩʷ ʙʠʪʫʤ (ɻʆʉʊ 11508-74). 

ɺʠʟʫʘʣʴʥʘʷ ʦʮʝʥʢʘ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʢʘʤ, ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʝ ʪʝʤʥʦʦʢʨʘʰʝʥʥʳʭ 

ʤʠʥʝʨʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʦʵʪʦʤʫ ʚ ʨʘʙʦʪʝ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʤʝʪʦʜ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʘʜʛʝʟʠʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʣ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ 

ʘʜʛʝʟʠʦʥʥʫʶ ʧʨʦʯʥʦʩʪʴ ʩʮʝʧʣʝʥʠʷ ʙʠʪʫʤʘ ʩ ʤʠʥʝʨʘʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ [48]. 

ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʷ ʘʜʛʝʟʠʠ ʙʠʪʫʤʘ X (%ʤʘʩ.), ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ 

ʤʝʪʦʜʦʤ, ʧʨʦʚʦʜʠʣʠ ʧʦ ʬʦʨʤʫʣʝ , (2)  

 

ˢ  ȢρππϷ,      (2) 

 

ʛʜʝ m1 ï ʤʘʩʩʘ ʙʠʪʫʤʦʤʠʥʝʨʘʣʴʥʦʡ ʩʤʝʩʠ ʧʦʩʣʝ ʢʠʧʷʯʝʥʠʷ, ʛ;  

m ï ʥʘʚʝʩʢʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʛ;  

m2 ï ʥʘʚʝʩʢʘ ʙʠʪʫʤʘ (ʧʦʩʪʦʷʥʥʘʷ ʜʣʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ), ʛ.  

 

ɸʜʛʝʟʠʦʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʙʘʚʢʠ ɸ (%) ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ (3).  

 

ὃ  ȢρππϷ,      (3) 

ʛʜʝ ʍi ï ʧʦʢʘʟʘʪʝʣʴ ʘʜʛʝʟʠʠ ʙʠʪʫʤʘ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʜʦʙʘʚʢʦʡ (% ʤʘʩ.);  

ʍʦ ï ʧʦʢʘʟʘʪʝʣʴ ʘʜʛʝʟʠʠ ʠʩʭʦʜʥʦʛʦ ʙʠʪʫʤʘ (% ʤʘʩ.). 

ʆʧʨʝʜʝʣʝʥʠʝ ʘʜʛʝʟʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʙʠʪʫʤʥʳʭ ʩʤʝʩʝʡ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 

11508-74: ʤʠʥʝʨʘʣʴʥʳʡ ʥʘʧʦʣʥʠʪʝʣʴ ʧʨʦʤʳʚʘʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ 

ʚʳʩʫʰʠʚʘʣʠ ʧʨʠ 100 
0
ʉ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ. ʇʝʨʝʜ ʠʩʧʳʪʘʥʠʝʤ ʙʠʪʫʤ ʟʘʨʘʥʝʝ 

ʦʙʝʟʚʦʞʠʚʘʣʠ ʥʘʛʨʝʚʘʥʠʝʤ ʜʦ 110 
0
ʉ ʥʘ ʵʣʝʢʪʨʦʧʣʠʪʢʝ. ʂʨʘʩʥʳʡ ʠ ʩʝʨʳʡ ʱʝʙʝʥʴ 

ʚʟʚʝʰʠʚʘʣʠ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʘʭ HL100, ʚʳʜʝʨʞʠʚʘʷ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʦʜʠʥʘʢʦʚʳʡ ʚʝʩ. 

ɺʚʦʜʠʣʠ ʦʯʠʱʝʥʥʳʡ ʠ ʚʟʚʝʰʝʥʥʳʡ ʱʝʙʝʥʴ ʚ ʧʦʜʚʠʞʥʳʡ ʙʠʪʫʤ. ʇʝʨʝʤʝʰʠʚʘʣʠ ʩʤʝʩʴ 

ʜʦ ʧʦʣʥʦʛʦ ʧʦʢʨʳʪʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʙʠʪʫʤʦʤ [49]. ʇʦʩʣʝ 

ʧʦʣʥʦʛʦ ʧʦʢʨʳʪʠʷ ʱʝʙʝʥʴ ʦʭʣʘʞʜʘʣʠ ʜʦ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʨʠʛʦʪʦʚʣʝʥʥʳʝ 

ʦʙʨʘʟʮʳ ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʢʠʧʷʱʝʡ ʚʦʜʝ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ. ʇʦ ʤʘʩʩʝ ʦʪʩʣʦʠʚʰʝʛʦʩʷ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʱʝʙʥʷ ʧʦʩʣʝ ʢʠʧʷʯʝʥʠʷ ʙʠʪʫʤʘ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦʢʘʟʘʪʝʣʴ ʘʜʛʝʟʠʠ ʠ 

ʘʜʛʝʟʠʦʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʜʠʬʠʢʘʪʦʨʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʘʜʛʝʟʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 1-2, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, 

ʯʪʦ ʘʜʛʝʟʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʘʜʜʠʪʠʚʦʚ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʚ ʩʦʩʪʘʚʝ ʙʠʪʫʤʥʦʡ ʢʦʤʧʦʟʠʮʠʠ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʳʭ 

ʩʚʦʡʩʪʚ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʘʜʛʝʟʠʦʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʤʦʜʠʬʠʢʘʪʦʨʦʚ, ʦʜʥʘʢʦ, ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ. 

ʅʘʠʙʦʣʴʰʘʷ ʘʜʛʝʟʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ (ɸ=29,82%) ʙʠʪʫʤʥʦʛʦ ʚʷʞʫʱʝʛʦ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʩʝʨʦʛʦ (ʦʩʥʦʚʥʦʛʦ) ʱʝʙʥʷ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʚʚʝʜʝʥʠʠ 

ʧʦʣʠʟʦʙʫʪʠʣʝʥʘ ʚ ʩʦʩʪʘʚʝ ʦʪʨʘʙʦʪʘʥʥʦʡ ʛʝʨʤʝʪʠʟʠʨʫʶʱʝʡ ʞʠʜʢʦʩʪʠ ɸɻ-4ʀ 

(ʉʤʦʜʠʬ=1%) (ʈʠʩʫʥʦʢ 1, ʢʨʠʚʘʷ 1). ɸʥʘʣʦʛʠʯʥʳʡ ʫʣʫʯʰʘʶʱʠʡ ʵʬʬʝʢʪ ʧʨʠ ʪʦʡ ʞʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʧʦʚʳʰʝʥʠʠ ʩʪʝʧʝʥʠ ʘʜʛʝʟʠʠ ʧʦʢʘʟʳʚʘʝʪ ʘʤʠʥʦʧʨʦʠʟʚʦʜʥʦʝ ɸʉ-2ʂ 

(ɸ=25,78%) (ʈʠʩʫʥʦʢ 2, ʢʨʠʚʘʷ 1). ɸʜʛʝʟʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʩʪʘʣʴʥʳʭ 
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ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʱʝʙʥʷ ʦʩʥʦʚʥʦʡ ʧʨʠʨʦʜʳ ʚ 2-3 ʨʘʟʘ ʥʠʞʝ 

(ɸ, %: 7,25õ10,04). 

 

 
 

1,2 ï ɸɻ-4ʀ;  

3,4 ï ʅʇʉ. 

 

ʈʠʩʫʥʦʢ 1 ï ɸʜʛʝʟʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʢ ʦʩʥʦʚʥʦʤʫ (1, 3) ʠ 

ʢʠʩʣʦʤʫ (2, 4) ʱʝʙʥʶ  

 

ɺ ʦʪʥʦʰʝʥʠʠ ʢʨʘʩʥʦʛʦ ʛʨʘʥʠʪʥʦʛʦ (ʢʠʩʣʦʛʦ) ʱʝʙʥʷ ʘʜʛʝʟʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʘʜʜʠʪʠʚʦʚ  ʚʳʨʘʞʝʥʘ ʚ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʜʣʷ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʝʨʦʛʦ (ʦʩʥʦʚʥʦʛʦ) ʱʝʙʥʷ. ʅʘʠʙʦʣʴʰʠʡ ʨʦʩʪ ʘʜʛʝʟʠʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʜʣʷ ʧʦʣʠʠʟʦʙʫʪʠʣʝʥʘ ʚ ʩʦʩʪʘʚʝ ʦʪʨʘʙʦʪʘʥʥʦʡ ʛʝʨʤʝʪʠʟʠʨʫʶʱʝʡ 

ʞʠʜʢʦʩʪʠ ɸɻ-4ʀ (ɸ=22,56%).  

 
 

1, 2 ï ɸʉ-2ʂ;  

3, 4 ï ɸʉ-2;  

5, 6 ï ʇʌʉ. 

 

ʈʠʩʫʥʦʢ 2. ï ɸʜʛʝʟʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʢ ʦʩʥʦʚʥʦʤʫ (1, 3, 5) 

ʠ ʢʠʩʣʦʤʫ (2, 4, 6) ʱʝʙʥʶ  

 

ʄʠʥʠʤʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʧʦʚʳʰʝʥʠʠ ʩʪʝʧʝʥʠ ʘʜʛʝʟʠʠ ʧʦʢʘʟʘʣ 

ʢʨʝʤʥʠʡʦʨʛʘʥʠʯʝʩʢʠʡ ʤʦʜʠʬʠʢʘʪʦʨ ʇʌʉ (ɸ=3,52%). ʆʩʪʘʣʴʥʳʝ ʤʦʜʠʬʠʢʘʪʦʨʳ 
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ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʣʠʟʢʠʡ ʵʬʬʝʢʪ ʧʦʚʳʰʝʥʠʷ ʘʜʛʝʟʠʠ ʙʠʪʫʤʥʦʛʦ ʚʷʞʫʱʝʛʦ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʢʠʩʣʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʧʨʝʜʝʣʘʭ 8,92-12,35% 
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ʋɼʂ 372.854 

 

ʌʋʅʂʎʀʆʅɸʃʔʅɸʗ ɻʈɸʄʆʊʅʆʉʊʔ ɺ ʆɹʃɸʉʊʀ ʍʀʄʀʀ ʂɸʂ ʆɼʀʅ ʀɿ 

ɸʉʇɽʂʊʆɺ ʌʆʈʄʀʈʆɺɸʅʀʗ ʅɸʋʏʅʆʁ ɻʈɸʄʆʊʅʆʉʊʀ ʋʏɸʑʀʍʉʗ 

 

ɻʦʨʰʢʦʚʘ ʊ.ɸ. 

(ʂɻʋ çʆʙʣʘʩʪʥʘʷ ʰʢʦʣʘ-ʣʠʮʝʡ-ʠʥʪʝʨʥʘʪ ʜʣʷ ʦʜʘʨʝʥʥʳʭ ʜʝʪʝʡ ʃʆʈɼè) 

 

ʆʙʫʯʝʥʠʝ ʚ 21 ʚʝʢʝ ï ʥʦʚʦʝ ʪʨʝʙʦʚʘʥʠʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʜʝʞʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʢʦʥʮʝʧʮʠʠ. ʊʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʦʩʪʠʞʝʥʠʷ 

ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʤʠ ʠ ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ, ʦʙʨʘʟʦʚʘʥʠʝ ʪʘʢʞʝ ʙʫʜʝʪ 

ʩʦʧʫʪʩʪʚʦʚʘʪʴ ʪʘʢʦʤʫ ʧʨʦʛʨʝʩʩʫ ʠ ʨʘʟʚʠʪʠʶ. ʀʟʫʯʝʥʠʝ ʭʠʤʠʠ ï ʦʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ 

ʥʝʙʦʣʴʰʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ 21 ʚʝʢʘ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴʩʷ. ʃʶʜʠ, 

ʦʙʣʘʜʘʶʱʠʝ ʟʥʘʥʠʷʤʠ ʠ ʧʦʥʠʤʘʥʠʝʤ ʚʟʘʠʤʦʩʚʷʟʠ ʥʘʫʢʠ, ʪʝʭʥʠʢʠ ʠ ʦʙʱʝʩʪʚʘ ʠ 

https://adilet.zan.kz/rus/docs/E18000131AD
http://www.econf.rae.ru/article/4548


46 

 

ʩʧʦʩʦʙʥʳʝ ʧʨʠʤʝʥʷʪʴ ʠʭ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʩʦʛʣʘʩʥʦ ɹʦʥʜʫ, ʥʘʟʳʚʘʶʪʩʷ ʣʶʜʴʤʠ, 

ʦʙʣʘʜʘʶʱʠʤʠ ʥʘʫʯʥʦʡ ʛʨʘʤʦʪʥʦʩʪʴʶ [1]. ʆʜʥʦʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʘʫʯʥʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʭʠʤʠʯʝʩʢʘʷ ʛʨʘʤʦʪʥʦʩʪʴ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʧʦʥʠʤʘʥʠʶ ʯʝʣʦʚʝʢʦʤ 

ʤʘʪʝʨʠʠ ʯʘʩʪʠʮ, ʨʝʘʢʮʠʡ, ʟʘʢʦʥʦʚ, ʪʝʦʨʠʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. 

ʃʶʜʠ, ʦʙʣʘʜʘʶʱʠʝ ʭʦʨʦʰʠʤʠ ʥʘʚʳʢʘʤʠ ʭʠʤʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʩʧʦʩʦʙʥʳ 

ʧʨʠʤʝʥʷʪʴ ʘʩʧʝʢʪʳ ʥʘʚʳʢʦʚ ʭʠʤʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʲʷʩʥʷʪʴ 

ʩʦʙʳʪʠʷ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ ʭʠʤʠʠ; ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʰʘʪʴ 

ʧʨʦʙʣʝʤʳ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʠʩʧʦʣʴʟʫʷ ʭʠʤʠʯʝʩʢʦʝ ʧʦʥʠʤʘʥʠʝ; ʠ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʦʥʠʤʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʭʠʤʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ [2]. 

ʇʦ ʩʚʦʝʤʫ ʩʤʳʩʣʦʚʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʙʣʝʤʘ ʛʨʘʤʦʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʩʚʦʝʦʙʨʘʟʥʦʡ ʧʨʠʟʤʦʡ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʥʘʠʙʦʣʝʝ ʯʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʝʩʴ ʙʦʛʘʪʳʡ 

ʥʘʙʦʨ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʩʠʩʪʝʤʦʡ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʮʝʣʦʤ ʠ ʝʝ ʦʪʜʝʣʴʥʳʤʠ ʟʚʝʥʴʷʤʠ. 

ʇʨʦʠʩʭʦʜʠʪ ʩʤʝʱʝʥʠʝ ʘʢʮʝʥʪʘ ʩ ʧʦʥʠʤʘʥʠʷ ʛʨʘʤʦʪʥʦʩʪʠ ʢʘʢ ʢʦʤʧʣʝʢʩʘ ʟʥʘʥʠʡ ʠ 

ʥʘʚʳʢʦʚ, ʧʨʠʦʙʨʝʪʘʝʤʳʭ ʯʝʣʦʚʝʢʦʤ ʚ ʧʨʦʮʝʩʩʝ ʞʠʟʥʠ ʠ ʦʙʫʯʝʥʠʷ (ʰʠʨʦʢʘʷ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ), ʥʘ ʢʦʤʧʣʝʢʩʥʫʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʧʦʥʠʤʘʝʤʫʶ ʢʘʢ 

çʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ, ʛʦʪʦʚʥʦʩʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠè.  

ʍʠʤʠʯʝʩʢʘʷ ʛʨʘʤʦʪʥʦʩʪʴ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʯʝʪʳʨʝ ʦʙʣʘʩʪʠ, ʘ ʠʤʝʥʥʦ: 

¶ ʦʧʳʪ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʚ ʚʠʜʝ ʝʝ ʧʦʢʘʟʘʪʝʣʷ - 

ʟʥʘʥʠʷ; 

¶ ʦʧʳʪ ʨʝʘʣʠʟʘʮʠʠ ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʚʠʜʝ ʥʘʚʳʢʦʚ ʜʝʡʩʪʚʦʚʘʪʴ 
ʧʦ ʵʪʘʣʦʥʫ; 

¶ ʦʧʳʪ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʚʠʜʝ ʥʘʚʳʢʦʚ ʧʨʠʥʷʪʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ 

ʚ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʷʭ; 

¶ ʦʧʳʪ ʨʝʘʣʠʟʘʮʠʠ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʮʝʥʥʦʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʬʦʨʤʝ ʩʫʙʲʝʢʪʠʚʥʳʭ 

ʦʨʠʝʥʪʘʮʠʡ. [3]. 

ʆʪʩʶʜʘ ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʚʳʧʫʩʢʥʠʢʠ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ʩʤʦʛʫʪ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ 

ʢʣʶʯʝʚʳʤʠ ʠʜʝʷʤʠ ʢʘʞʜʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʭʠʤʠʯʝʩʢʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʰʢʘʣʘ ʥʘʫʯʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ 

ʥʦʤʠʥʘʣʴʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ 

ʠ ʤʥʦʛʦʤʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ [4-5]. 

ʅʦʤʠʥʘʣʴʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʯʘʱʠʝʩʷ ʩʧʦʩʦʙʥʳ ʨʘʩʧʦʟʥʘʚʘʪʴ 

ʩʣʦʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʫʢʦʡ, ʥʦ ʥʝ ʤʦʛʫʪ ʦʙʲʷʩʥʠʪʴ ʠʭ ʦʩʤʳʩʣʝʥʥʦ. ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ 

ʫʯʘʱʠʝʩʷ ʩʧʦʩʦʙʥʳ ʪʦʣʴʢʦ ʟʘʧʦʤʠʥʘʪʴ ʧʦʥʷʪʠʷ ʠ ʪʝʨʤʠʥʳ, ʥʦ ʝʱʝ ʥʝ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʦʩʤʳʩʣʝʥʥʦʛʦ ʧʦʥʠʤʘʥʠʷ. ʋ ʥʠʭ ʝʩʪʴ ʥʝʚʝʨʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʥʠʭ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʫʯʥʳʝ ʢʦʥʮʝʧʮʠʠ ʜʣʷ 

ʯʪʝʥʠʷ ʠ ʥʘʧʠʩʘʥʠʷ ʦ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ, ʥʦ ʚ ʵʪʠʭ ʢʦʥʮʝʧʮʠʷʭ ʚʩʝ ʝʱʝ ʚʩʪʨʝʯʘʶʪʩʷ 

ʥʝʧʨʘʚʠʣʴʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʥʠʤʘʥʠʝ 

ʫʯʘʱʠʤʠʩʷ ʦʩʥʦʚʥʳʭ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʩʭʝʤ ʤʘʪʝʨʠʘʣʘ, ʘ ʟʘʪʝʤ ʫʚʷʟʢʫ ʩʭʝʤʳ ʩ ʦʙʱʠʤ 

ʧʦʥʠʤʘʥʠʝʤ ʭʠʤʠʠ.ʅʘʠʙʦʣʝʝ ʚʳʩʰʠʡ ʥʘʚʳʢ ʤʥʦʛʦʤʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʪʨʝʙʫʝʪ 

ʧʦʥʠʤʘʥʠʷ ʫʯʘʱʠʤʠʩʷ ʢʦʥʮʝʧʮʠʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʩ ʬʠʣʦʩʦʬʩʢʦʡ ʠ ʠʩʪʦʨʠʯʝʩʢʦʡ 

ʪʦʯʝʢ ʟʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʷʟʳʚʘʪʴ ʩʚʦʝ ʧʦʥʠʤʘʥʠʝ ʩ ʦʙʱʝʩʪʚʦʤ ʠ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʴʶ [1], [4-5]. 

ʆʩʪʘʥʦʚʠʤʩʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʦʪʦʨʦʡ ʩ ʠʥʪʝʨʚʘʣʦʤ ʪʨʠ ʛʦʜʘ ʧʨʦʭʦʜʷʪ 15-ʣʝʪʥʠʝ ʧʦʜʨʦʩʪʢʠ ʚʩʝʭ ʰʢʦʣ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʠ PISA ʧʨʦʚʝʨʷʶʪʩʷ ʪʨʠ ʪʠʧʘ ʛʨʘʤʦʪʥʦʩʪʠ: ʛʨʘʤʦʪʥʦʩʪʴ ʯʪʝʥʠʷ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʛʨʘʤʦʪʥʦʩʪʴ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ. 

ɻʨʘʤʦʪʥʦʩʪʴ ʯʪʝʥʠʷ ï ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʥʠʤʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʠʩʴʤʝʥʥʳʝ ʪʝʢʩʪʳ, 

ʨʘʟʤʳʰʣʷʪʴ ʥʘʜ ʥʠʤʠ ʠ ʟʘʥʠʤʘʪʴʩʷ ʯʪʝʥʠʝʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʚʦʠʭ ʮʝʣʝʡ, ʨʘʩʰʠʨʝʥʠʷ 

ʩʚʦʠʭ ʟʥʘʥʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʫʯʘʩʪʠʷ ʚ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ. 
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ʈʘʩʩʤʦʪʨʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʨʠʝʤʦʚ ʦʙʫʯʝʥʠʷ, ʠʟʫʯʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ, 

ʧʦʩʚʷʱʝʥʥʦʡ ʨʘʟʚʠʪʠʶ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʫʯʘʱʠʭʩʷ ʥʘ ʫʨʦʢʘʭ ʭʠʤʠʠ, ʧʦʢʘʟʘʣʦ, 

ʯʪʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʧʦʠʩʢ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʝʢʩʪʘ 

ʫʯʝʥʠʢʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʭ ʨʝʟʫʣʴʪʘʪʘ ʙʦʣʝʝ ʮʝʥʥʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʤʝʪʥʳʭ ʠ 

ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ ʥʘʚʳʢʦʚ, ʯʝʤ çʚʩʪʘʚʢʘè ʛʦʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ [6-7]. 

ʆʜʥʦʡ ʠʟ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʤʦʪʥʦʩʪʠ ʯʪʝʥʠʷ ʧʦ ʭʠʤʠʠ ʷʚʣʷʝʪʩʷ 

ʤʝʪʦʜʠʢʘ çʃʦʛʠʯʝʩʢʠʝ ʮʝʧʦʯʢʠè ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʨʘʤʦʪʥʦʩʪʠ ʯʪʝʥʠʷ ʧʦ ʭʠʤʠʠ. ʆʩʚʝʪʠʤ 

ʜʘʥʥʳʡ ʤʝʪʦʜ ʥʘ ʧʨʠʤʝʨʝ ʪʝʤʳ çɸʤʠʥʦʢʠʩʣʦʪʳè, ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʣʘʥʘ 

ʦʙʥʦʚʣʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 11 ʢʣʘʩʩʘʭ. [8]. 

ʊʝʭʥʠʢʘ çʃʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠè ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʧʦʤʠʥʘʥʠʶ ʠ ʦʩʤʳʩʣʝʥʠʶ 

ʙʦʣʴʰʦʛʦ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʚʳʷʚʣʝʥʠʶ ʪʝʥʜʝʥʮʠʡ ʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ 

ʢʘʢʠʭ-ʣʠʙʦ ʩʦʙʳʪʠʡ, ʷʚʣʝʥʠʡ. ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʟʚʠʪʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ ʠ ʧʘʤʷʪʠ, ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʦʩʤʳʩʣʝʥʠʶ. ʄʝʪʦʜ ʣʦʛʠʯʝʩʢʠʭ 

ʮʝʧʦʯʝʢ ʚʦʟʤʦʞʝʥ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʢʘʞʜʦʤ ʠʟ ʵʪʘʧʦʚ ʫʨʦʢʘ, ʩʦʛʣʘʩʥʦ ʥʘʤʝʯʝʥʥʳʭ 

ʮʝʣʝʡ ʫʯʠʪʝʣʝʤ. ʂʦʥʮʝʧʮʠʷ ʧʨʠʝʤʘ ʩʦʩʪʦʠʪ ʚ ʧʦʩʪʨʦʝʥʠʠ ʮʝʧʦʯʢʠ ʬʘʢʪʦʚ, 

ʧʨʝʜʣʦʞʝʥʠʡ, ʩʣʦʚ, ʜʘʪ, ʧʨʘʚʠʣ ʚ ʣʦʛʠʯʝʩʢʦʤ ʠʣʠ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʤ ʧʦʨʷʜʢʝ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʢʦʣʣʝʛʠʘʣʴʥʦ ʩ ʫʯʠʪʝʣʝʤ, ʚ 

ʛʨʫʧʧʘʭ/ʧʘʨʘʭ ʥʘ ʫʨʦʢʝ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʣʦʞʝʥʦ ʚ ʢʘʯʝʩʪʚʝ ʥʝʟʘʚʠʩʠʤʦʡ ʨʘʙʦʪʳ ʠʣʠ 

ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʥʘ ʫʨʦʢʝ ʭʠʤʠʠ ʠʟʫʯʘʝʪʩʷ ʠʩʪʦʨʠʷ ʦʪʢʨʳʪʠʷ ʘʤʠʥʦʢʠʩʣʦʪ. ʇʨʝʜʣʦʞʠʪʝ 

ʫʯʘʱʠʤʩʷ ʩʦʩʪʘʚʠʪʴ ʣʦʛʠʯʝʩʢʫʶ ʮʝʧʦʯʢʫ, ʟʘʧʠʩʘʚ ʚʩʝ ʚʘʞʥʳʝ ʤʦʤʝʥʪʳ. 

¶ ʊʝʢʩʪ: çʇʝʨʚʘʷ ʘʤʠʥʦʢʠʩʣʦʪʘ, ʚʭʦʜʷʱʘʷ ʚ ʩʦʩʪʘʚ ʙʝʣʢʘ ï ʘʩʧʘʨʘʛʠʥ ï ʙʳʣʘ 

ʦʪʢʨʳʪʘ ʚ 1806 ʛʦʜʫ ʠʟ ʩʦʢʘ ʨʘʩʪʝʥʠʷ ʩʧʘʨʞʘ (ʣʘʪʠʥʩʢʦʝ ʥʘʟʚʘʥʠʝ Asparagus) ʚ 1806 

ʛʦʜʫ ʠʟʚʝʩʪʥʳʤ ʬʨʘʥʮʫʟʩʢʠʤ ʭʠʤʠʢʦʤ, ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʝʤ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʙʝʨʠʣʣʠʷ ʠ ʭʨʦʤʘ ʃʫʠ-ʅʠʢʦʣʷ ɺʦʢʣʝʥʦʤ ʠ ʝʛʦ ʧʦʤʦʱʥʠʢʦʤ ʇʴʝʨʦʤ ɾʘʥʦʤ 

ʈʦʙʠʢʝ"è[9]. 

¶ ʃʦʛʠʯʝʩʢʘʷ ʮʝʧʦʯʢʘ: çʇʝʨʚʘʷ ʘʤʠʥʦʢʠʩʣʦʪʘ - ʌʨʘʥʮʠʷ - Be ʠ Cr - ʇʦʤʦʱʥʠʢè 

ʇʦʩʣʝ ʦʬʦʨʤʣʝʥʠʷ ʮʝʧʦʯʢʠ ʚʘʞʥʦ, ʯʪʦʙʳ ʫʯʘʱʠʝʩʷ ʤʦʛʣʠ "ʧʨʦʯʝʩʪʴ" ʢʘʞʜʦʝ 

ʟʚʝʥʦ. 

ʋʩʣʦʞʥʝʥʥʳʡ ʚʘʨʠʘʥʪ ʤʝʪʦʜʠʢʠ ï ʟʘʧʫʪʘʥʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʮʝʧʦʯʢʠ. ʄʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʦʛʠʯʝʩʢʠʝ ʮʝʧʦʯʢʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʧʨʠʥʮʠʧʫ ʢʦʨʨʝʣʷʮʠʠ. ʊʦ ʝʩʪʴ, 

ʪʨʝʙʫʝʪʩʷ ʩʦʦʪʥʝʩʪʠ ʧʦʥʷʪʠʷ, ʪʝʨʤʠʥʳ ʠʟ ʧʝʨʚʦʡ ʢʦʣʦʥʢʠ ʩ ʧʦʥʷʪʠʷʤʠ, ʪʦʣʢʦʚʘʥʠʷʤʠ 

ʚʦ ʚʪʦʨʦʡ ʢʦʣʦʥʢʝ. ʂʘʞʜʳʡ ʫʯʝʥʠʢ ʧʦʣʫʯʘʝʪ ʢʘʨʪʦʯʢʫ (ʪʘʙʣʠʮʘ 1) ʩ 1 ʧʨʝʜʤʝʪʦʤ, 

ʷʚʣʝʥʠʝʤ ʠ ʪ.ʜ. ɿʘʜʘʯʘ ʫʯʘʱʠʭʩʷ: ʩʦʩʪʘʚʠʪʴ ʣʦʛʠʯʝʩʢʠʝ ʮʝʧʦʯʢʠ ʧʦ ʪʝʤʝ, ʧʦʩʤʦʪʨʝʚ ʥʘ 

ʪʦ, ʯʪʦ ʥʘʧʠʩʘʥʦ ʦʜʥʦʢʣʘʩʩʥʠʢʘʤʠ. ʋʜʦʙʥʝʝ ʨʘʙʦʪʘʪʴ ʛʨʫʧʧʘʤʠ ʠʣʠ ʨʷʜʘʤʠ (1 ʛʨʫʧʧʘ ï 

1 ʣʦʛʠʯʝʩʢʘʷ ʮʝʧʦʯʢʘ). 

 

ʊʘʙʣʠʮʘ 1 ï ɺʘʨʠʘʥʪ ʢʘʨʪʦʯʢʠ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʟʘʧʫʪʘʥʥʦʡ ʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ 

ʧʦ ʪʝʤʝ çɸʤʠʥʦʢʠʩʣʦʪʳè  

ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʠʥʘ ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʠʥʘ 

ɸʤʠʥʦʢʠʩʣʦʪʘ ʫʢʨʝʧʣʷʝʪ ʩʝʨʜʮʝ, ʘ ʪʘʢʞʝ 

ʩʚʷʟʢʠ ʚ ʦʨʛʘʥʠʟʤʝ. ʇʦʤʦʛʘʝʪ 

ʚʳʨʘʙʘʪʳʚʘʪʴ ʢʦʣʣʘʛʝʥ ʠ ʵʣʘʩʪʠʥ. 

ɸʤʠʥʦʢʠʩʣʦʪʘ ʫʢʨʝʧʣʷʝʪ ʩʝʨʜʮʝ, ʘ ʪʘʢʞʝ 

ʩʚʷʟʢʠ ʚ ʦʨʛʘʥʠʟʤʝ. ʇʦʤʦʛʘʝʪ 

ʚʳʨʘʙʘʪʳʚʘʪʴ ʢʦʣʣʘʛʝʥ ʠ ʵʣʘʩʪʠʥ. 

ʊʨʝʦʥʠʥʦʚʳʡ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦʣʠʧʝʧʪʠʜʦʚ (ʙʝʣʢʦʚ) 

ʊʨʝʦʥʠʥʦʚʳʡ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦʣʠʧʝʧʪʠʜʦʚ (ʙʝʣʢʦʚ) 

ʄʦʣʝʢʫʣʳ ʘʤʠʥʦʢʠʩʣʦʪ - ʵʪʦ 

ʘʤʠʥʦʢʠʩʣʦʪʳ (ʘʤʠʥʦʢʘʨʙʦʥʦʚʳʝ 

ʢʠʩʣʦʪʳ), ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, 

ʤʦʣʝʢʫʣʘ ʢʦʪʦʨʳʭ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʄʦʣʝʢʫʣʳ ʘʤʠʥʦʢʠʩʣʦʪ - ʵʪʦ 

ʘʤʠʥʦʢʠʩʣʦʪʳ (ʘʤʠʥʦʢʘʨʙʦʥʦʚʳʝ 

ʢʠʩʣʦʪʳ), ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, 

ʤʦʣʝʢʫʣʘ ʢʦʪʦʨʳʭ ʦʜʥʦʚʨʝʤʝʥʥʦ 
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ʩʦʜʝʨʞʠʪ ʢʘʨʙʦʢʩʠʣʴʥʫʶ ʠ ʘʤʠʥʥʫʶ 

ʛʨʫʧʧʳ. 

ʩʦʜʝʨʞʠʪ ʢʘʨʙʦʢʩʠʣʴʥʫʶ ʠ ʘʤʠʥʥʫʶ 

ʛʨʫʧʧʳ. 

ɻʣʶʪʘʤʠʥ ɻʣʶʪʘʤʠʥ 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʛʨʘʤʦʪʥʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʬʦʨʤʫʣʠʨʦʚʘʪʴ, ʧʨʠʤʝʥʷʪʴ 

ʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʤʘʪʝʤʘʪʠʢʫ ʚʦ ʚʩʝʚʦʟʤʦʞʥʳʭ ʘʩʧʝʢʪʘʭ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʨʘʩʩʫʞʜʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ, ʧʨʦʮʝʜʫʨ, 

ʤʝʪʦʜʦʚ, ʬʘʢʪʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʦʧʠʩʘʥʠʷ, ʦʙʲʷʩʥʝʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʷʚʣʝʥʠʡ, 

ʘ ʪʘʢʞʝ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʫʧʨʘʞʥʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʠʦʙʨʝʪʝʥʠʶ ʧʨʘʛʤʘʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʳʰʣʝʥʠʷ ʠ ʝʛʦ 

ʚʳʨʘʞʝʥʠʷ: ʧʦʨʷʜʢʘ, ʪʦʯʥʦʩʪʠ, ʷʩʥʦʩʪʠ ʠ ʣʘʢʦʥʠʯʥʦʩʪʠ. ʆʥʠ ʪʨʝʙʫʶʪ ʚʦʦʙʨʘʞʝʥʠʷ ʠ 

ʠʥʪʫʠʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʯʫʚʩʪʚʦ ʦʙʲʝʢʪʠʚʥʦʩʪʠ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʯʝʩʪʥʦʩʪʴ ʠ 

ʩʢʣʦʥʥʦʩʪʴ ʢ ʠʩʩʣʝʜʦʚʘʥʠʷʤ [10].  

ʇʨʠʤʝʨʘʤʠ ʟʘʜʘʯ ʧʦ ʭʠʤʠʠ ʩ ʵʣʝʤʝʥʪʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ. 

ɿʘʜʘʯʘ 1. ʇʨʠ ʢʦʥʩʝʨʚʘʮʠʠ ʦʛʫʨʮʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʛʦʪʦʚʠʪʴ ʨʘʩʩʦʣ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ: 1 ʣʠʪʨ ʚʦʜʳ ʥʫʞʥʦ ʚʟʷʪʴ 2 ʩʪʦʣʦʚʳʭ ʣʦʞʢʠ ʩʦʣʠ ʩ ʛʦʨʢʦʡ 

(ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 70ʛ). ʈʘʩʪʚʦʨ ʚ ʤʝʥʴʰʝʤ ʩʦʦʪʥʦʰʝʥʠʠ ʷʚʣʷʝʪʩʷ ʥʝʧʨʠʛʦʜʥʳʤ, ʚ 

ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʨʯʠ. ʂʘʢʦʚʘ ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʩʦʣʠ ʚ ʪʘʢʦʤ ʨʘʩʪʚʦʨʝ? 

ɿʘʜʘʯʘ 2. ɹʝʥʛʘʣʴʩʢʠʡ ʦʛʦʥʴ ï ʟʘʚʦʨʘʞʠʚʘʶʱʠʝ ʠ ʧʦʠʩʪʠʥʝ ʧʨʠʥʦʩʷʱʠʝ ʨʘʜʦʩʪʴ ʠ 

ʧʨʘʟʜʥʠʢ ʟʨʝʣʠʱʝ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʩʛʦʨʘʥʠʝʤ ʞʝʣʝʟʘ ʠ ʘʣʶʤʠʥʠʷ ʚ ʢʠʩʣʦʨʦʜʝ. ɼʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʜʥʦʡ ʙʝʥʛʘʣʴʩʢʦʡ ʩʚʝʯʠ ʥʝʦʙʭʦʜʠʤʦ 5 ʛ ʩʤʝʩʠ, ʠʤʝʶʱʝʡ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ 

2,2 ʛ ʞʝʣʝʟʘ ʠ 0,25 ʛ ʘʣʶʤʠʥʠʷ. ʆʧʨʝʜʝʣʠʪʝ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʠ 

ʘʣʶʤʠʥʠʷ ʚ ʦʜʥʦʡ ʩʚʝʯʝ. ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʯʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʩʤʝʩʠ? 

ʆʙʨʘʱʝʥʠʝ ʢ ʭʠʤʠʯʝʩʢʦʡ ʩʪʦʨʦʥʝ ʞʠʟʥʠ ʧʨʠʨʦʜʳ, ʯʝʣʦʚʝʢʘ, ʤʥʦʛʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʪʨʘʩʣʝʡ ʠ ʧʨʦʮʝʩʩʦʚ, ʨʝʟʢʦ ʚʦʟʨʦʩʰʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʦʚʳʭ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ, ʜʦʩʪʠʞʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʷʜʝʨʥʦʡ ʭʠʤʠʠ ʠ ʜʨʫʛʠʝ 

ʜʠʢʪʫʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʠʞʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʷʟʳʢʘ ʫʞʝ ʚ ʰʢʦʣʝ. ʉʧʝʮʠʘʣʴʥʳʡ 

ʦʪʙʦʨ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʚ ʩʦʜʝʨʞʘʥʠʠ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʚʳʩʪʨʦʠʪʴ ʣʠʥʠʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʚ ʠʟʫʯʝʥʠʠ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʰʢʦʣʴʥʦʡ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʡ ʚʝʨʪʠʢʘʣʠ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʦʙʦʩʥʦʚʘʥʥʳʡ ʚʳʙʦʨ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʛʦʪʦʚʢʠ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʚ 

ʋʥʠʚʝʨʩʠʪʝʪ, ʜʣʷ ʠʟʫʯʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʩʤʝʞʥʳʭ ʥʘʫʢ [3]. 

ʇʨʠʤʝʨ ʟʘʜʘʥʠʷ çɹʦʨʞʦʤʠè. çɹʦʨʞʦʤʠè ð ʧʨʠʨʦʜʥʘʷ ʤʠʥʝʨʘʣʴʥʘʷ ʚʦʜʘ ʩ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ, ʦʙʤʝʥʦʤ ʚʝʱʝʩʪʚ, ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʠ ʢʘʢ 

ʩʪʦʣʦʚʘʷ ʚʦʜʘ. ʉʦʩʪʘʚ ɹʦʨʞʦʤʠ ʫʥʠʢʘʣʝʥ, ʢʦʣʠʯʝʩʪʚʦ ʠʦʥʦʚ ʚʘʨʴʠʨʫʝʪʩʷ ʤʝʞʜʫ 5,0 ʠ 

7,5 ʛ/ʤʣ. ʕʪʦ ʧʨʠʨʦʜʥʳʡ ʚʫʣʢʘʥʠʯʝʩʢʠʡ ʠʩʪʦʯʥʠʢ, ʢʦʪʦʨʳʡ ʧʨʦʩʪʠʨʘʝʪʩʷ ʥʘ 8 

ʢʠʣʦʤʝʪʨʦʚ. ɺʦ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʵʪʦʛʦ ʧʫʪʠ, ʚʦʜʘ ʧʦʛʣʦʱʘʝʪ ʜʦʩʪʘʪʦʯʥʫʶ ʜʦʣʶ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʪʘʙʣʠʮʘ 2). ʇʦʩʪʘʚʣʷʝʤʘʷ ʚʦʜʘ çɹʦʨʞʦʤʠè ʤʦʞʝʪ ʜʦʙʳʚʘʝʪʩʷ ʠʟ 

ʨʘʟʥʳʭ ʩʢʚʘʞʠʥ. ʂʦʥʢʨʝʪʥʳʝ ʥʦʤʝʨʘ ʩʢʚʘʞʠʥ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʙʷʟʘʪʝʣʴʥʦ 

ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʵʪʠʢʝʪʢʝ ʙʫʪʳʣʢʠ.  

 

ʊʘʙʣʠʮʘ 2 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ çɹʦʨʞʦʤʠè 

ʂʦʤʧʦʥʝʥʪ ʉʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚʦʜʳ çɹʦʨʞʦʤʠè 

ʤʛ/ʣ 

ɻʆʉʊ 13273-88 ʀʥʬʦʨʤʘʮʠʷ ʥʘ ʙʫʪʳʣʢʝ 

ʆʙʱʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ 5500ï7500 5000ï7500 

ɸʥʠʦʥʳ 
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ʛʠʜʨʦʢʘʨʙʦʥʘʪ HCO3
ï
 3500ï5000 3500ï5000 

ʩʫʣʴʬʘʪ SO4
2ī

 ʤʝʥʴʰʝ 10 ʤʝʥʴʰʝ 10 

ʭʣʦʨ Cl
ī
 250ï500 250ï500 

ʂʘʪʠʦʥʳ 

ʤʘʛʥʠʡ Mg
2+

 ʤʝʥʴʰʝ 50 20ï150 

ʢʘʣʴʮʠʡ Ca
2+

 ʤʝʥʴʰʝ 100 20ï150 

ʢʘʣʠʡ K
+
 ʤʝʥʴʰʝ 50 15-45 

ʥʘʪʨʠʡ Na
+
 1000-2000 1000ï2000 

 

ɺʦʧʨʦʩ 1. çɹʦʨʞʦʤʠè ʚ ʣʝʯʝʙʥʳʭ ʮʝʣʷʭ ʣʫʯʰʝ ʧʠʪʴ ʥʝʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ. ʕʪʦʪ 

ʥʘʧʠʪʦʢ ʙʳʩʪʨʦ ʫʙʠʨʘʝʪ ʞʝʣʫʜʦʯʥʫʶ ʪʷʞʝʩʪʴ ʠ ʧʦʤʦʛʘʝʪ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʠʟʞʦʛʫ. 

ʄʠʥʝʨʘʣʴʥʫʶ ʚʦʜʫ ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʨʘʟʚʠʪʠʷ ʥʝʢʦʪʦʨʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʥʦ ʧʦʯʝʤʫ ʥʝ ʩʪʦʠʪ ʧʠʪʴ ʝʝ ʢʘʞʜʳʡ ʜʝʥʴ ʧʦʩʪʦʷʥʥʦ? ʂʘʢʦʚʳ ʧʦʩʣʝʜʩʪʚʠʷ 

ʯʨʝʟʤʝʨʥʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ? 

ɺʦʧʨʦʩ 2. ɽʩʣʠ ʦʩʪʘʚʠʪʴ ʥʘ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ çɹʦʨʞʦʤʠè ʚ ʩʪʘʢʘʥʝ, ʪʦ ʚʦʜʘ 

ʠʩʧʘʨʠʪʩʷ ʠ ʦʩʪʘʥʝʪʩʷ çʙʝʣʳʡ ʥʘʣʝʪè. ʅʘʧʠʰʠʪʝ ʥʘʟʚʘʥʠʝ ʠ ʬʦʨʤʫʣʫ ʚʝʱʝʩʪʚʘ, 

ʢʦʪʦʨʦʝ ʦʙʨʘʟʫʝʪʩʷ ʚ ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ. 

ʈʝʰʝʥʠʝ ʜʘʥʥʦʛʦ ʟʘʜʘʥʠʷ ʪʨʝʙʫʝʪ ʦʪ ʫʯʘʱʠʭʩʷ ʚʳʩʦʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʧʦ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʫʯʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʚʳʚʦʜʦʚ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʥʘʥʠʡ ʧʦ ʧʨʝʜʤʝʪʫ ʠ ʩʤʝʞʥʳʭ ʵʧʠʩʪʝʤʦʣʦʛʠʯʝʩʢʠʭ, 

ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʛʣʦʙʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʟʜʦʨʦʚʴʷ ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʈʝʟʶʤʠʨʫʷ, ʙʝʩʩʧʦʨʥʦ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ ï ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ, ʥʘʚʳʢʦʚ ʠ 

ʫʤʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʦʨʤʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʥʜʠʚʠʜʘ ʚ ʩʠʩʪʝʤʝ 

ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʢʦʪʦʨʳʡ ʩʯʠʪʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʞʠʟʥʠ ʠʥʜʠʚʠʜʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʫʣʴʪʫʨʥʦʡ ʩʨʝʜʝ. 
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ᴄʆɾ 372.854 

 

ʍʀʄʀʗ ʇᴄʅɯʅ ʆפʓʊʋɼɸ ʉʓʅ ʊױʈנʓʉʓʅɸʅ ʆʁʃɸʋ     

ʊɽʍʅʆʃʆɻʀʗʉʓʅ פʆʃɼɸʅʋɼʓר ʊʀɯʄɼɯʃɯɻɯ 

 

ɽʩʣʷʤʦʚʘ ɿ.ʉ., ɸʢʘʥʦʚʘ ʄ.ɼ. 

(ʄ.ϧʦʟʳʙʘʝʚ ʘʪʳʥʜʘϤʳ ʉϧʋ) 

 

ʉʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ï ʞʘשʘ ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʙʽʨʽ. 

ʆʥʳ 1990 ʞʳʣʜʘʨʜʳש ʦʨʪʘʩʳʥʜʘ ʘʤʝʨʠʢʘʥʜʳץ ʧʩʠʭʦʣʦʛʪʘʨ ɼ.ʉʪʠʣ, ʂ.ʄʝʨʝʜʠʪ ʞᴅʥʝ 

ʉ.ʊʝʤʧʣ ײʩʳʥסʘʥ. çʉʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫè ʪʝʨʤʠʥʽ ʘץʧʘʨʘʪʧʝʥ ʪʠʽʤʜʽ ʞײʤʳʩ ʽʩʪʝʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʘʜʘʤʥʳש ʧʩʠʭʠʢʘʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʤʝʥ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ 

 .ʩʽʥʽʣʝʜʽװʡʝʩʽ ʨʝʪʽʥʜʝ ʪװʞ שʘʩʠʝʪʪʝʨʽʥʽץ

ɹײʣ ʪʝʭʥʦʣʦʛʠʷʥʳש ʤʘץʩʘʪʳ ï ʦץʫʰʳʣʘʨʜʳש  ʪʝʢ ʦץʫʜʘ סʘʥʘ ʝʤʝʩ, ʢװʥʜʝʣʽʢʪʽ 

ᴇʤʽʨʜʝ ʜʝ ץʘʞʝʪ ʘץʳʣ-ʦʡ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ (ʥʝʛʽʟʜʝʣʛʝʥ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ, ʘץʧʘʨʘʪʧʝʥ 

ʞײʤʳʩ ʽʩʪʝʫ) [1]. 

ʉʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ ʞʝʢʝ ʜʘסʜʳ ʝʤʝʩ, ʙʘʣʘʥʳש ʜʘʤʫʳ ʤʝʥ ʙʽʣʽʤ ʘʣʫʳ 

ʙʘʨʳʩʳʥʜʘ ʙʽʨʪʝ-ʙʽʨʪʝ ץʘʣʳʧʪʘʩʘʪʳʥ ʢᴇʧʪʝʛʝʥ ʜʘסʜʳʣʘʨʜʳש ʞʠʳʥʪʳסʳ. ʉʘʙʘץʪʘ 

ʙʘʣʘʣʘʨ ʧʘʩʩʠʚʪʽ ʪʳשʜʘʫʰʳ ʙʦʣʤʘʩʘ, װʥʝʤʽ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ʘץʧʘʨʘʪ ʽʟʜʝʩʝ, ʘʣסʘʥ 

ʙ̔ ʣʽʤʜʝʨʽʥ ᴇʟʽʥʽש ʧʨʘʢʪʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝʩʽʤʝʥ ʩʘʣʳʩʪʳʨʩʘ, ʘʣסʘʥ ʙʽʣʽʤʽʥ ʦʩʳ ʩʘʣʘʜʘסʳ 

ʞᴅʥʝ ʙʽʣʽʤʥʽש ʙʘʩץʘ ʩʘʣʘʣʘʨʳʥʜʘסʳ ʙʘʩץʘ ʞײʤʳʩʪʘʨʤʝʥ ʩʘʣʳʩʪʳʨʩʘ, ʦʣ ʪʝʟʽʨʝʢ 

 ʩʝʥʽʤʜʽʣʽʛʽ ʤʝʥ ʙʝʜʝʣʽʥʝ שʧʘʨʘʪʪʳץʫʰʳʣʘʨ  ʘץʘʪʘʨ, ʦץ ʘʣʳʧʪʘʩʘʜʳ. ʉʦʥʳʤʝʥץ

ʢװʤᴅʥʜʘʥʫʜʳ, ʜᴅʣʝʣʜʝʤʝʣʝʨʜʽש ʣʦʛʠʢʘʩʳʥ ʪʝʢʩʝʨʫʜʽ, ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫʜʳ, ʰʝʰʽʤ 

 .ʩʝʙʝʧʪʝʨʽ ʤʝʥ ʩʘʣʜʘʨʳʥ ʟʝʨʪʪʝʫʜʽ ʞᴅʥʝ ʪ.ʙ שʙʳʣʳʩʪʘʨʜʳײץ ʨʣʽװʘʙʳʣʜʘʫʜʳ, ᴅʨʪץ

 ʫ-ʪᴅʨʙʠʝ ʧʨʦʮʝʩʽʥʜʝ ʩʳʥʠץʆ .(ʘ ʢᴇʤʝʢʪʝʩʫʽ ʢʝʨʝʢסʘʣʽʤʜʝʨ ʦʣʘʨסײʤ) ʡʨʝʥʫʽ ʢʝʨʝʢװ

ʪײʨסʳʜʘʥ ʦʡʣʘʫʜʳש ʝʨʝʢʰʝ ʦʡʣʘʫ ʪᴅʩʽʣʽ ʤʝʥ ʪʘʥʳʤʜʳץ ᴅʨʝʢʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʳ ʢʝʨʝʢ 

[2]. 

ɹײʣ ʪʝʭʥʦʣʦʛʠʷʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ:  

¶ ʦץʫ-ʪᴅʨʙʠʝ ʧʨʦʮʝʩʽ ʞʝʢʝ ʪײʣסʘ ʤʝʥ ʘץʧʘʨʘʪʪʳש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ 

ʟʘשʜʳʣʳץʪʘʨʳʥʘ, ʪʘʥʳʤʜʳץ ʧʨʦʮʝʩʪʝʨʜʽש ʟʘשʜʳʣʳץʪʘʨʳ ʤʝʥ ʤʝʭʘʥʠʟʤʜʝʨʽʥʝ 

ʥʝʛʽʟʜʝʣʝʜʽ;  

¶ ʪʝʭʥʦʣʦʛʠʷ ʢʝʟʝשʜʝʨʽʥʜʝ ʤᴅʪʽʥʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʜʽש, ʧʽʢʽʨʪʘʣʘʩ 

  ;ʘ ʙʦʣʘʜʳסʦʣʜʘʥʫץ ʨʣʽ ʬʦʨʤʘʣʘʨʳ ʤʝʥ ʩʪʨʘʪʝʛʠʷʣʘʨʳʥװᴅʨʪ שʡʳʤʜʘʩʪʳʨʫʜʳײ

¶ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʩʪʨʘʪʝʛʠʷʣʘʨ ʙʘʨʣʳץ ʦץʳʪʫʜʳ ʳʥʪʳʤʘץʪʘʩʪʳץ, ʙʽʨʣʝʩʢʝʥ 

ʞʦʩʧʘʨʣʘʫ ʞᴅʥʝ ʨʝʬʣʝʢʩʠʷ ʧʨʠʥʮʠʧʪʝʨʽ ʥʝʛʽʟʽʥʜʝ ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʉʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ ï ʘʜʘʤʥʳש ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ ᴅʨʝʢʝʪʽʥʽש ʙʽʨ ʪװʨʽ, ʦʥʳ 

 שʦʙʲʝʢʪʠʚʪʽʣʽʛʽʥʽ שʘʨʘʩʪʳץʢᴇʟ ,שʩʽʥʫʜʽװʪ ,שʘʙʳʣʜʘʫʜʳץ ᴇʨʽʩʪʽ ץʧʘʨʘʪʪʳץʘʥ ʘסʦʨʰʘץ

ʞʦסʘʨʳ ʜʝשʛʝʡʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ʇʝʜʘʛʦʛʠʢʘʜʘ ʙײʣ ʞʝʢʝ ᴇʤʽʨ ʪᴅʞʽʨʠʙʝʩʽʥʝ ʞʘשʘ 

ʘץʧʘʨʘʪʪʳ ʪʘשʫ ʘʨץʳʣʳ ʜʘʤʠʪʳʥ ʙʘסʘʣʘʫʰʳ, ʨʝʬʣʝʢʩʠʷʣʳץ ʦʡʣʘʫ. 

ʉʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫʜʳ5 ש ʩʠʧʘʪʳ ʙʘʨ. 

1. ʉʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ ï ʜʝʨʙʝʩ ʦʡʣʘʫ  

2. ʉʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ ï ʞʘʣʧʳʣʘʤʘ ʦʡʣʘʫ  

3. ʉʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ ï ʧʨʦʙʣʝʤʘʣʳץ ʞᴅʥʝ ʙʘסʘʣʘʫʰʳ ʦʡʣʘʫ  

4. ʉʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ ï ʜᴅʣʝʣʜʽ ʦʡʣʘʫ  

5. ʉʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ ï ᴅʣʝʫʤʝʪʪʽʢ ʦʡʣʘʫ. 

ʉʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ ï ʘץʧʘʨʘʪʪʳ ʣʦʛʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʪʘʣʜʘʡ ʙʽʣʫ, ʥʝʛʽʟʜʝʣʛʝʥ 

ʧʘʡʳʤʜʘʫʣʘʨ, ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʫ ʞᴅʥʝ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʩʪʘʥʜʘʨʪʪʳ ʞᴅʥʝ 

ʩʪʘʥʜʘʨʪʪʳ ʝʤʝʩ ʞʘסʜʘʡʣʘʨסʘ, ʩײʨʘץʪʘʨ ʤʝʥ ʤᴅʩʝʣʝʣʝʨʛʝ ץʦʣʜʘʥʘ ʙʽʣʫ [3]. 

ʉʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ ᴇʟʛʝʨʤʝʣʽ, ʪᴅʫʝʣʩʽʟ, ʤʘסʳʥʘʣʳ 
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 ʣײʘʤʪʠʜʳ. ɹץ ʨʫʜʳײץ ʘʪʳʥʘʩʪʳץ ʩʪʘʥʳʤʜʳ ʙʽʣʜʽʨʝʪʽʥ ᴇʟʽʥʝ ʞᴅʥʝ ᴅʣʝʤʛʝ ʜʝʛʝʥ ʥʝʛʽʟʛʽײ

ʧʦʟʠʮʠʷ ʙʽʣʽʤ ʙʝʨʫʜʽש ʩʝʥʽʤʜʽʣʽʛʽʥ ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪʪʳʨʘʜʳ - ᴇʡʪʢʝʥʽ ʦʣ ʩʘʥʘʣʳ ʞᴅʥʝ 

ʨʝʬʣʝʢʩʠʚʪʽ ʙʦʣʘʜʳ ʞᴅʥʝ ʞʝʢʝ ʪײʣסʘʥʳש ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʘʨʪʪʳʨʘʜʳ. 

ʉʦʥʳʤʝʥ, ʩʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫʜʳ ʜʘʤʳʪʫ װʰʽʥ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʫʜʳש 

ᴇʟʝʢʪʽʣʽʛʽ ʪᴇʤʝʥʜʝʛʽʜʝʡ: 

¶ ʦץʫʰʳʣʘʨʜʳש ʤʝʢʪʝʧʪʝ ʘʣסʘʥ ʙʽʣʽʤʜʝʨʽ ʤʝʥ ʜʘסʜʳʣʘʨʳʥ ᴇʤʽʨʣʽʢ ʞʘסʜʘʡʣʘʨʜʘ 
 ;ʦʣʜʘʥʘ ʘʣʤʘʫʳץ

¶ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ᴅʨʝʢʝʪʢʝ, ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʩʘʣʘʜʘ 

ʤʘץʩʘʪץʘ ʞʝʪʫ ʞʦʣʳʥ ʪʘʙʫסʘ ʳʥʪʘʩʳʥʳש ʙʦʣʤʘʫʳ; 

¶ ʦʡʣʘʫ ʜʝשʛʝʡʽʥʽש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ; 

¶ ʘץʧʘʨʘʪʧʝʥ ʞײʤʳʩ ʽʩʪʝʫʜʽש ʞʝʢʝ ʤᴅʜʝʥʠʝʪʽʥʽש ʞʝʪʢʽʣʽʢʩʽʟ ʜʝשʛʝʡʽ; 

¶ ʪʘʣʜʘʫ ʞᴅʥʝ ᴇʟ ʙʝʪʽʥʰʝ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʡ ʘʣʤʘʫ, ᴇʟ ʰʝʰʽʤʜʝʨʽʥʽש ʩʘʣʜʘʨʳʥ 

ʙʦʣʞʘʫ ʞᴅʥʝ ʦʣʘʨ װʰʽʥ ʞʘʫʘʧʪʳ ʙʦʣʫ; 

¶ ʦץʫʰʳʣʘʨʜʳש ʞʝʢʝ ʞᴅʥʝ ʢᴅʩʽʧʪʽʢ ᴇʤʽʨʜʝʛʽ ᴇʟ ʙʘʩʳʤʜʳץʪʘʨʳʥ ʘʥʳץʪʘʡ 

ʘʣʤʘʫʳ; 

¶ ʙʽʨʣʝʩʢʝʥ ץʳʟʤʝʪʪʝ ʜʠʘʣʦʛ ʤᴅʜʝʥʠʝʪʽʥʽש ʞʝʪʢʽʣʽʢʩʽʟ ʜʝשʛʝʡʽ [4]. 

ʉʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ ץʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫʜʽש ʝש ᴇʟʝʢʪʽ 

ʤʽʥʜʝʪʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʘʣʘʣʘʨסʘ ʘʣסʘʥ ʙʽʣʽʤʜʝʨʽʤʝʥ ʙʝʣʩʝʥʜʽ ʞײʤʳʩ 

ʽʩʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʫ װʰʽʥ ʪʝʭʥʦʣʦʛʠʷ ʘʚʪʦʨʣʘʨʳ ʩʘʙʘץʪʳ ʢʝʣʝʩʽ ʩʭʝʤʘ ʙʦʡʳʥʰʘ 

 .ʩʽʥʫ-ʨʝʬʣʝʢʩʠʷװʛʽʤʝʛʝ ʪʘʨʪʫ- ʪשʩʳʥʘʜʳ: ᴅײ ʨʫʜʳײץ

1-ʰʽ ʩʘʪʳ ʪʘʧʩʳʨʤʘʣʘʨʳ 

¶ ʞʘשʘ ʘץʧʘʨʘʪʧʝʥ ʞײʤʳʩ ʞʘʩʘʡ ʦʪʳʨʳʧ, ʦץʫʰʳʣʘʨʜʳץ שʦʣʳʥʜʘ ʙʘʨ ʙʽʣʽʤʜʝʨʽʥ 

ʪʦʣʳץʪʳʨʫ ʞᴅʥʝ ʦץʳʪʳʣʘʪʳʥ ʤʘʪʝʨʠʘʣסʘ ʪʘʥʳʤʜʳץ ץʳʟʳסʫʰʳʣʳץʪʳ ʦʷʪʫ; 

¶ ʢʦʥʬʣʠʢʪʩʽʟ ʧʽʢʽʨ ʘʣʤʘʩʫ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש ᴇʟʜʝʨʽʥʝ ʢᴇʤʝʢʪʝʩʫ, ʪʘץʳʨʳʧʪʳ 
ʤʝשʛʝʨʫʜʝ ʙʘסʳʪʪʘʨʜʳ ʘʥʳץʪʘʫ. 

ʆץʫʰʳ ʟʝʨʪʪʝʣʝʪʽʥ ʤᴅʩʝʣʝ ʙʦʡʳʥʰʘ ʥʝ ʙʽʣʝʪʽʥʽʥ ʝʩʽʥʝ ʪװʩʽʨʝʜʽ (ʙʦʣʞʘʤʜʘʨ 

ʞʘʩʘʡʜʳ), ʦʥʳ ʟʝʨʪʪʝʤʝʩ ʙײʨʳʥ ʘץʧʘʨʘʪʪʳ ʞװʡʝʣʝʡʜʽ, ʞʘʫʘʧ ʘʣסʳʩʳ ʢʝʣʝʪʽʥ ʩײʨʘץʪʘʨ 

 .ʦʷʜʳץ

ᴄשʛʽʤʝʛʝ ʪʘʨʪʫ װʰʽʥ ʩʫʨʝʪʪʽ, ʩײʨʘץʪʳ, ʪʘʧʩʳʨʤʘʥʳ, ʝʩʝʧʪʝʨʜʽ, ʞʘסʜʘʷʪʪʳ, ʤʠסʘ 

ʰʘʙʫʳʣ, ʝʨʢʽʥ ʞʘʟʫ, ʘʩʩʦʮʠʘʮʠʷʣʘʨ, ʥײʩץʘʫʣʘʨ, ʠʥʚʝʨʪʪʝʣʛʝʥ ʣʦʛʠʢʘʣʳץ ʩʭʝʤʘʣʘʨ, 

ʢʣʘʩʪʝʨʣʝʨʜʽ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. 

ʄʳʩʘʣʳ, 9-ʩʳʥʳʧʪʘ çʄʝʪʘʣʜʘʨʜʳש ʭʠʤʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽè ʪʘץʳʨʳʙʳʥ ᴇʪʢʝʥʜʝ 

çʂʣʘʩʪʝʨè ᴅʜʽʩʽʥ ץʦʣʜʘʥʘʤʳʟ. ɸʣʜʳʤʝʥ ʪʘץʪʘʥʳש ʦʨʪʘʩʳʥʘ ʪʽʨʝʢ ʩᴇʟʜʽ ʞʘʟʳשʳʟ, ʩʦʜʘʥ 

ʢʝʡʽʥ ʪʘץʳʨʳʧץʘ ʙʘʡʣʘʥʳʩʪʳ ʦʡסʘ ʢʝʣʛʝʥ ʩᴇʟʜʝʨʜʽ ʞʘʟʳשʳʟ, ʩʦʜʘʥ ʢʝʡʽʥ ʠʜʝʷʣʘʨ 

ʪʫʳʥʜʘסʘʥ ʢʝʟʜʝ ʦʣʘʨʜʳש ʘʨʘʩʳʥʜʘ ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʫ ʢʝʨʝʢ. 

 çɹʝʡʤʝʪʘʣʜʘʨè ʪʘץʳʨʳʙʳʥ ᴇʪʢʝʥʜʝ çʀʥʚʝʨʪʪʝʣʛʝʥ ʣʦʛʠʢʘʣʳץ ʩʭʝʤʘʣʘʨè 

ᴅʜʽʩʪʝʤʝʩʽʥ ץʦʣʜʘʥʘʜʳ. 

ɼײʨʳʩ ʞᴅʥʝ ʙײʨʳʩ ʪʳʨʥʘץʰʘʣʘʨ ʪʘץʪʘסʘ (ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘ) ʞʘʟʳʣʘʜʳ, 

ʦץʫʰʳʣʘʨ ʧʽʢʽʨʽʥ ʜײʨʳʩ ʜʝʧ ʝʩʝʧʪʝʡʪʽʥ ʞʝʨʽʥ ʦץʳʧ, ç+è ʙʝʣʛʽʩʽʥ, ʘʣ ʦʣʘʨʜʳש ʧʽʢʽʨʽʥʰʝ, 

ʜײʨʳʩ ʝʤʝʩ ʞʝʨʜʝ ç-è ʙʝʣʛʽʩʽʥ ץʦʶ ʢʝʨʝʢ. 

ʉʦʜʘʥ ʢʝʡʽʥ ʨʝʬʣʝʢʩʠʷ ʢʝʟʝשʽʥʜʝ ʙײʣ ʞʘʫʘʧʪʘʨ ץʘʡʪʘ ץʘʨʘʣʘʜʳ. 

ɹײʣ ʢʝʟʝשʜʝ ʘʣʳʥסʘʥ ʘץʧʘʨʘʪ ʪʳשʜʘʣʘʜʳ, ʞʘʟʳʣʘʜʳ, ʪʘʣץʳʣʘʥʘʜʳ. ɾײʤʳʩ ʞʝʢʝ, 

ʞײʧʧʝʥ ʥʝʤʝʩʝ ʪʦʧʧʝʥ ʞװʨʛʽʟʽʣʝʜʽ. 

2-ʰʽ ʩʘʪʳ ʪʘʧʩʳʨʤʘʣʘʨʳ ï ʊװʩʽʥʫ 

¶ ʙʽʨʪʝ-ʙʽʨʪʝ çʝʩʢʽè ʙʽʣʽʤʥʝʥ çʞʘשʘסʘè ʘʫʳʩʘ ʦʪʳʨʳʧ, ʦץʫʰʳʣʘʨʜʳש ʙʝʣʩʝʥʜʽʣʽʛʽʥ, 

 ;ʪʘʫץʳʥ ʩʘסʫʰʳʣʳסʳʟʳץ

¶ ʞʘשʘ ʘץʧʘʨʘʪʪʳ ʘʣʫ, ʦʥʳ ʙʽʣʽʤ ʢʘʪʝʛʦʨʠʷʣʘʨʳʥʘ ʞʽʢʪʝʫ. 

ɹײʣ ʢʝʟʝשʜʝ ʦץʫʰʳ ʞʘשʘ ʘץʧʘʨʘʪʧʝʥ ʙʘʡʣʘʥʳʩץʘ ʪװʩʝʜʽ, ᴇʟ ʙʝʪʽʤʝʥ ʞײʤʳʩץʘ 

ʙʝʣʩʝʥʜʽ ץʘʪʳʩʘʜʳ. ɹײʣ ʤᴅʪʽʥʜʽ ʦץʫ, ʙʝʡʥʝʬʠʣʴʤ ʢᴇʨʫ, ʤסײʘʣʽʤʥʽש ʪװʩʽʥʜʽʨʤʝ ᴅשʛʽʤʝʩʽ, 
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ʜʝʤʦʥʩʪʨʘʮʠʷʣʳץ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʧʨʝʟʝʥʪʘʮʠʷʜʘʥ ʦץʫʰʳʥʳש ʭʘʙʘʨʣʘʤʘʩʳ, ʠʥʪʝʨʥʝʪ 

ʩʘʡʪʳʥʜʘסʳ ʘץʧʘʨʘʪʧʝʥ ʞײʤʳʩ ʽʩʪʝʫ, ʟʝʨʪʭʘʥʘʣʳץ ʪᴅʞʽʨʠʙʝʥʽ ʦʨʳʥʜʘʫ ʞᴅʥʝ ʪ.ʙ. 

ɾײʤʳʩ ʞʝʢʝ ï ʞײʧʧʝʥ ï ʪʦʧʧʝʥ ʞװʨʛʽʟʽʣʝʜʽ. ɹײʣ ʞʘסʜʘʡʜʘ ʤסײʘʣʽʤ ʦץʫʰʳסʘ ʝש ʘʟ ᴅʩʝʨ 

ʝʪʝʜʽ. ʆץʫʰʳʣʘʨ ʢʝʣʝʩʽ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʜʽ ץʦʣʜʘʥʘʜʳ: ʙʘסʘ ץʦʶ (ʰʝʢʪʽʢ ʞʘʟʙʘʣʘʨ), ʙʘסʘ 

 ʘʨʫסʥʜʝʣʽʢ, ʜᴅʣʝʣʜʝʨ ʢʝʩʪʝʩʽ, ʢʣʘʩʪʝʨ, ʝʩʝʧʪʝʨ ʰʳװʨʘʪʳʥ ʢײʦʶ ʢʝʩʪʝʩʽ, ʝʢʽ ʙᴇʣʽʢʪʝʥ ʪץ

ʧʘʨʘסʳ (ʦʥʳ ʝʩʝʧʪʝʨ ʰʳסʘʨʫʜʘ, ʧʨʘʢʪʠʢʘʣʳץ ʞײʤʳʩʪʘʨʜʳ ʦʨʳʥʜʘʫʜʘ ץʦʣʜʘʥסʘʥ ʞᴇʥ) 

ʪ.ʙ. 

ʀʥʩʝʨʪ ʩʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫʜʳש  ʥʝʛʽʟʛʽ ᴅʜʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸסʳʣʰʳʥ 

ʪʽʣʽʥʝʥ ʩᴇʟʙʝ-ʩᴇʟ ʘʫʜʘʨסʘʥʜʘ ʦʣ: ʪʠʽʤʜʽ ʦץʫ ʤʝʥ ʦʡ ʝʣʝʛʽʥʝʥ ᴇʪʢʽʟʫʛʝ ʘʨʥʘʣסʘʥ 

ʠʥʪʝʨʘʢʪʠʚʪʽ ʞʘʟʫ ʞװʡʝʩʽ ʜʝʛʝʥʜʽ ʙʽʣʜʽʨʝʜʽ. 

ʄʳʩʘʣʳ, ʤʝʪʘʣʜʘʨʜʳש ʭʠʤʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʟʝʨʪʪʝʛʝʥʜʝ ʦץʫʰʳʣʘʨ çʪʘשʙʘʣʘʫè 

ᴅʜʽʩʪʝʤʝʩʽʥ ץʦʣʜʘʥʘʜʳ. ʆʣʘʨ ʤᴅʪʽʥʜʽ ץʘʙʳʣʜʘʧ, ʦסʘʥ ʪʠʽʩʪʽ ʝʩʢʝʨʪʫʣʝʨ ʞʘʩʘʡʜʳ: 

Vè - ʙʝʣʛʽʣʽ ʘץʧʘʨʘʪ 

ç-è - ʤʝʥʽש ʙʘʩʪʘʧץʳ ʠʜʝʷʣʘʨʳʤʘ ץʘʡʰʳ ʢʝʣʝʜʽ; 

"?" - ʪװʩʽʥʽʢʩʽʟ ʘץʧʘʨʘʪ; 

ç+è - ʞʘשʘ ʘץʧʘʨʘʪ 

ɼᴅʣ ʦʩʳ ᴅʜʽʩʪʽ ʙʘʩץʘ ʘץʧʘʨʘʪ ʢᴇʟʜʝʨʽʥ ʟʝʨʪʪʝʫ ʢʝʟʽʥʜʝ, ʩʦʥʳש ʽʰʽʥʜʝ ʟʝʨʪʭʘʥʘʣʳץ 

ʵʢʩʧʝʨʠʤʝʥʪʪʽ ʦʨʳʥʜʘʫ ʢʝʟʽʥʜʝ ʜʝ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. 

ɾײʤʳʩ ʫʘץʳʪʳ ʤᴅʪʽʥʥʽש ʢᴇʣʝʤʽʥʝ ʩᴅʡʢʝʩ ʙᴇʣʽʥʝʜʽ. ʉʦʜʘʥ ʢʝʡʽʥ ʤʘʪʝʨʠʘʣ 

ʪʘʣץʳʣʘʥʳʧ, ʘץʧʘʨʘʪ ʢʣʘʩʪʝʨʛʝ ʝʥʛʽʟʽʣʝʜʽ. 

 .ʳסʘʨʫ ʢʝʟʽʥʜʝ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ ʧʘʨʘסʳ ʙʽʨ ᴅʜʽʩ - ʝʩʝʧʪʝʨʜʽ ʰʳסʦʣʜʘʥʳʣʘʪʳʥ ʪʘפ

ᴄʩʽʨʝʩʝ ᴅʣʩʽʟ ʦץʫʰʳʣʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʛʝʥʜʝ ץʦʣʜʘʥסʘʥ ʪʠʽʤʜʽ. ʄʘʪʝʨʠʘʣʜʳ ʝʛʞʝʡ-

ʪʝʛʞʝʡʣʽ, ʢʝʟʝש-ʢʝʟʝשʤʝʥ ʰʝʰʫ ʙʘʨ. ʆץʫʰʳ ʘʣʜʳʥʘ ʤᴅʩʝʣʝ ץʦʡʳʧ, ʦʥʳ ʪװʧʢʽʣʽʢʪʽ 

ʤʘץʩʘʪץʘ ʞʝʪʢʝʥʰʝ ᴇʟ ʙʝʪʽʥʰʝ ʰʝʰʝʜʽ. 

ɹײʣ ᴅʜʽʩʪʝʤʝʥʽ ʧʨʘʢʪʠʢʘʣʳץ ʞײʤʳʩʪʘ ץʦʣʜʘʥסʘʥ ʞᴇʥ. 

çɸʨʛʫʤʝʥʪ ʢʝʩʪʝʩʽè 

ʆʣ ʙʳʣʘʡ ײץʨʘʩʪʳʨʳʣʘʜʳ: ʦץʳʪʫʰʳ ʜᴅʣʝʣʜʝʨ ʢʝʣʪʽʨʝʜʽ, ʘʣ ʦץʫʰʳʣʘʨ ʦʣʘʨʜʳ 

ʞʦץץʘ ʰʳסʘʨʫʳ ʥʝʤʝʩʝ ʦץʳʪʫʰʳʥʳש ʣʝʢʮʠʷʩʳʥʘʥ ʥʝʤʝʩʝ ʦץʫʣʳץʧʝʥ ʞײʤʳʩ ʽʩʪʝʛʝʥʜʝ 

ʬʘʢʪʽʣʝʨʤʝʥ ʨʘʩʪʘʫʳ ʢʝʨʝʢ. 

ɸʈɻʋʄɽʅʊ 

ʥʝʛʝ çʠᴅè 

ʥʝʛʝ çʞʦץè 

çɹʣʫʤ ʪʘʢʩʦʥʦʤʠʷʩʳè 

ʉײʨʘײץ ץʨʳʣʳʤʳ: 

ɯ ʪʠʧ ï ץʘʨʘʧʘʡʳʤ ʩײʨʘץʪʘʨ. ʆʣʘʨ ʙʽʨʞʘץʪʳ ʞʘʫʘʧʪʘʨʜʳ ʪʘʣʘʧ ʝʪʝʜʽ (ʄʳʩʘʣʳ: 

ʥʝ?, ץʘʡʜʘ?, ץʘʰʘʥ? ʞᴅʥʝ ʪ.ʙ.) 

II ʪʠʧ ï ʥʘץʪʳʣʘʫ ʩײʨʘץʪʘʨʳ (ʄʳʩʘʣʳ: ʉʽʟ ʙʽʨʜʝשʝ ʘʡʪʪʳשʳʟ ...) 

ɯɯɯ ʪʠʧ ï ʧʨʘʢʪʠʢʘʣʳץ ʩײʨʘץʪʘʨ (ʄʳʩʘʣʳ: ɹʽʣʛʝʥʽʤʽʟʜʽש ᴇʤʽʨʤʝʥ ץʘʥʜʘʡ 

ʙʘʡʣʘʥʳʩʳ ʙʘʨ...) 

IV ʪʠʧ ï ʙʘסʘʣʘʫ ʩײʨʘץʪʘʨʳ. ʆץʫʰʳʣʘʨʜʘʥ ʙʘסʘʣʘʫ, ʩʘʣʳʩʪʳʨʘ ʙʽʣʫʜʽ ʪʘʣʘʧ ʝʪʫ 

(ʄʳʩʘʣʳ: ɹײʣ ʪʘץʳʨʳʧץʘ ʢᴇʟץʘʨʘʩʳשʳʟ ץʘʥʜʘʡ) 

V ʪװʨʽ ï ʰʳסʘʨʤʘʰʳʣʳץ ʩײʨʘץʪʘʨ. ʆץʫʰʳʣʘʨʜʘʥ ʘʣסʳʰʘʨʪʪʘʨʜʳ ʢᴇʨʩʝʪʫʜʽ, 

ʙʦʣʞʘʤ ʞʘʩʘʫʜʳ ʪʘʣʘʧ ʝʪʫ (ʄʳʩʘʣʳ: ɾʘסʜʘʡ ʦʩʳʣʘʡ ʙʦʣʩʘ, ʩʽʟ ʥʝ ʽʩʪʝʨ ʝʜʽשʽʟ) 

VI ʪװʨʽ ï ʪװʩʽʥʜʽʨʫ ʩײʨʘץʪʘʨʳ. ʅʝʛʽʟʽʥʜʝ, ʢᴇʟץʘʨʘʩʪʳ ʥʘץʪʳʣʘʫ, ʛʠʧʦʪʝʟʘ ʽʟʜʝʫ, 

ʙʽʣʽʤʜʽ ʙʘʩץʘ ʩʘʣʘסʘ ʙʝʨʫ (ʄʳʩʘʣʳ: ʉʽʟʜʽש ʦʡʳשʳʟʰʘ, ʟʘʪʪʘʨʜʳש ʙʘʨ ʪᴅʨʪʽʙʽʥʝ ץʘʥʜʘʡ 

ʧʽʢʽʨʣʝʨ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ) 

3-ʰʽ ʩʘʪʳ ʪʘʧʩʳʨʤʘʣʘʨʳ ï ʈʝʬʣʝʢʩʠʷ 
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¶ ʞʘשʘ ʘץʧʘʨʘʪ ʙʦʡʳʥʰʘ ʧʽʢʽʨ ʘʣʤʘʩʫ, ʞʘשʘ ʙʽʣʽʤ ʘʣʫ, ʞʘשʘ ʘץʧʘʨʘʪ ʧʝʥ ʙײʨʳʥʥʘʥ 
ʙʘʨ ʙʽʣʽʤʜʽ ʩʘʣʳʩʪʳʨʫ, ᴇʟʽʥʜʽʢ ײʩʪʘʥʳʤʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ װʜʝʨʽʩʪʽ ʙʘסʘʣʘʫ ʘʨץʳʣʳ 

ʦץʫʰʳʣʘʨסʘ  ʦץʳʣʘʪʳʥ ʤʘʪʝʨʠʘʣʜʳ ᴇʟ ʙʝʪʽʥʰʝ ץʦʨʳʪʳʥʜʳʣʘʫסʘ ʢᴇʤʝʢʪʝʩʫ; 

¶ ʤʘʪʝʨʠʘʣʜʳ ᴅʨʽ ץʘʨʘʡ ʤʝשʛʝʨʫ ʙʘסʳʪʪʘʨʳʥ ᴇʟ ʙʝʪʽʥʰʝ ʘʥʳץʪʘʫסʘ ʢᴇʤʝʢʪʝʩʫ. 

ɹײʣ ʢʝʟʝשʜʝ ʦץʫʰʳʣʘʨ ʙʽʣʽʤʜʝʨʽʥ ʙʝʢʽʪʝʜʽ, ʪװʟʝʪʝʜʽ ʞᴅʥʝ ʞװʡʝʣʝʡʜʽ, ᴇʟ ʦʡʣʘʨʳʥ 

ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ץʘʡʪʘʣʘʡʜʳ. ʆʣʘʨ ʞʘשʘ ʠʜʝʷʣʘʨ ʤʝʥ ʘץʧʘʨʘʪʪʳ ᴇʟ ʩᴇʟʜʝʨʽʤʝʥ ʘʡʪʘʜʳ, 

ʙײʣ ʝʩʪʝ ʩʘץʪʘʫʜʳש ʞʘץʩʳ ʙʦʣʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ, ʙײʣ ײʟʘץ ʤʝʨʟʽʤʜʽ ʩʠʧʘʪʪʘ ʙʦʣʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦץʫʰʳʣʘʨ  ʘʨʘʩʳʥʜʘסʳ ʙʝʣʩʝʥʜʽ ʧʽʢʽʨ ʘʣʤʘʩʫ ʦʣʘʨʜʳש ʵʢʩʧʨʝʩʩʠʚʪʽ 

ʩᴇʟʜʽʢ ץʦʨʳʥ ʢʝשʝʡʪʫʛʝ, ʩʦʥʜʘʡ-ʘץ ᴅʨʪװʨʣʽ ᴇʢʽʣʜʽʢʪʝʨʤʝʥ ʪʘʥʳʩʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [5]. 

ɹײʣ ʢʝʟʝשʜʝ ʢʝʣʝʩʽ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʜʽ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ: ʢʣʘʩʪʝʨ, ʵʩʩʝ, ʠʥʪʨʦʩʧʝʢʮʠʷ, 

ʩʳʥʠ ʪײʨסʳʜʘʥ ʦʡʣʘʫʜʳש ʘʣʪʳ ץʘʣʧʘסʳ, ʪʽʨʝʢ ʩᴇʟʜʝʨ, ᴇʟʘʨʘ ʦץʳʪʫ, ʩʠʥʢʚʝʡʥ (ʩʠʥʢʚʝʡʥ 

ï ץʳʩץʘ ʤʝʨʟʽʤʜʝ ʘץʧʘʨʘʪ ʧʝʥ ʤʘʪʝʨʠʘʣʜʳש ʩʠʥʪʝʟʽʥ ץʘʞʝʪ ʝʪʝʪʽʥ ᴇʣʝש). 

ʄʳʩʘʣʳ, ʤʝʪʘʣʜʘʨ ʤʝʥ ʙʝʡʤʝʪʘʣʜʘʨʜʳש ʭʠʤʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʟʝʨʪʪʝʛʝʥʜʝ ʤʝʥ 

ʉʠʥʢʚʝʡʥ ʪʝʭʥʠʢʘʩʳʥ ץʦʣʜʘʥʘʤʳʥ. ʆץʫʰʳʣʘʨ ʙײʨʳʥ ʙʽʣʛʝʥʜʝʨʽʥ ץʘʡʪʘʣʘʡʜʳ, ʞʘשʘ 

ʥᴅʨʩʝʣʝʨʜʽ װʡʨʝʥʝʜʽ ʞᴅʥʝ ʙʘʨʣʳץ ʙʽʣʽʤʜʝʨʽʥ ʞװʡʝʣʝʡʜʽ. ɹײʣ ʢʝʟʝשʜʝ ʘץʧʘʨʘʪʪʳ 

 ʨʜʝʣʽ ʦʡʣʘʨʜʳ, ʩʝʟʽʤʜʝʨ ʤʝʥ ʠʜʝʷʣʘʨʜʳ ʙʽʨʥʝʰʝ ʩᴇʟʙʝʥװʦʨʳʪʳʥʜʳʣʘʫ, ʢץ ʘʰʘץʳʩץ

ʞʝʪʢʽʟʫʜʽש ʤʘשʳʟʜʳ ץʘʙʽʣʝʪʽ ʠʛʝʨʽʣʝʜʽ. 

ʉʠʥʢʚʝʡʥ ʞʘʟʫ ʝʨʝʞʝʣʝʨʽ: 

ɹʽʨʽʥʰʽ ʞʦʣʜʘ ʪʘץʳʨʳʧ ʙʽʨ ʩᴇʟʙʝʥ (ʟʘʪ ʝʩʽʤ) ʘʪʘʣʘʜʳ. 

ɽʢʽʥʰʽ ʞʦʣʜʘ ʪʘץʳʨʳʧʪʳ ʝʢʽ ʩᴇʟʙʝʥ (ʝʢʽ ʩʳʥ ʝʩʽʤ) ʩʠʧʘʪʪʘʡʜʳ. 

 .ʰ ʝʪʽʩʪʽʢʧʝʥ ʩʠʧʘʪʪʘʡʜʳװ ʳ ʽʩ-ᴅʨʝʢʝʪʪʽסʳʨʳʧ ʘʷʩʳʥʜʘץʰʽʥʰʽ ʞʦʣ ʪʘת

ʊᴇʨʪʽʥʰʽ ï ʪʘץʳʨʳʧץʘ ʜʝʛʝʥ ʢᴇʟץʘʨʘʩʪʳ ʙʽʣʜʽʨʝʪʽʥ ʪᴇʨʪ ʩᴇʟʜʝʥ ʪײʨʘʪʳʥ ʩᴇʟ 

ʪʽʨʢʝʩʽ. 

ɹʝʩʽʥʰʽ ï ʪʘץʳʨʳʧʪʳש ʤᴅʥʽʥ ץʘʡʪʘʣʘʡʪʳʥ ʙʽʨ ʩᴇʟʜʝʥ ʪײʨʘʪʳʥ ʩʠʥʦʥʠʤ. 

ʄʳʩʘʣʳ: 

çɹʝʡʤʝʪʘʣʜʘʨè ʪʘץʳʨʳʙʳʥʘ ʩʠʥʢʚʝʡʥ 

¶ ɹʝʡʤʝʪʘʣʜʘʨ 

¶ ᴄʨʪװʨʣʽ, ʘʣʣʦʪʨʦʧʪ r

¶ ᴆʪʢʽʟʙʝʡʜʽ, ʞʘʨץʳʨʘʤʘʡʜʳ 

¶ ɽʨʝʢʰʝʣʽʢʩʽʟ ʝʨʝʞʝʣʝʨ ʞʦץ 

¶ ɸʥʪʠʧʦʜʪʘʨ 

 çʄʝʪʘʣʜʘʨè ʪʘץʳʨʳʙʳʥʘ ʩʠʥʢʚʝʡʥ 

¶ ʄʝʪʘʣʣ 

¶ ɹʝʣʩʝʥʜʽ, ʧʘʩʩʠʚʪʽ 

¶ ᴄʨʝʢʝʪʪʝʩʝʜʽ, ץʘʣʧʳʥʘ ʢʝʣʪʽʨʝʜʽ, ʪʦʪʳץʪʳʨʘʜʳ 

¶ ʂװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝ ʙʽʨʛʝ ʞװʨʝʜʽ 

¶ ʊʦʪʳץʩʳʟʜʘʥʜʳʨסʳʰ 

ʄʳʩʘʣʳ, ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨסʘʥʜʘ çʕʩʩʝè ᴅʜʽʩʽʥ ץʦʣʜʘʥʘʤʳʟ: 

çʉʘʙʘץʪʘ ʤʝʥ ʬʦʨʤʫʣʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʝʩʝʧʪʝʨ ʰʳסʘʨʫʜʳ װʡʨʝʥʜʽʤ, ʟʘʪʪʘʨʜʳש 

ʤʦʣʷʨʣʳץ ʤʘʩʩʘʩʳ ʤʝʥ ʢᴇʣʝʤʽʥ, ʛʘʟʜʘʨʜʳש ʤʦʣʴ ʞᴅʥʝ ʤʦʣʷʨʣʳץ ʢᴇʣʝʤʽ ʪʫʨʘʣʳ 

ʪװʩʽʥʽʢʪʝʨʜʽ ץʘʡʪʘʣʘʜʳʤè. 

çʉʳʥʠ ʪײʨסʳʜʘʥ ʦʡʣʘʫʜʳש ʘʣʪʳ ץʘʣʧʘסʳè 

 ʳʥ ʢʠʽʧסʘʣʧʘץʘ ʙᴇʣʽʥʝʜʽ, ᴅʨ ʪʦʧ çץʤᴅʥʽ ʤʳʥʘʜʘ: ʩʳʥʳʧ ʘʣʪʳ ʪʦʧ שʘʙʳʣʜʘʫʜʳפ

ʢᴇʨʝʜʽè, ʙʽʨ ʤᴅʩʝʣʝ ʙʦʡʳʥʰʘ ʘʣʪʳ ʢᴇʟץʘʨʘʩʳ ʘʡʪʳʣʘʜʳ. 

çɸץ ץʘʣʧʘץè - ATISTIC (ʤᴅʩʝʣʝ ʙʦʡʳʥʰʘ ʬʘʢʪʽʣʝʨ ʦʣʘʨʜʳ ʪʘʣץʳʣʘʫʩʳʟ 

ʙʘʷʥʜʘʣʘʜʳ); 

çʉʘʨʳ ץʘʣʧʘץè - ʆר (ʧʦʟʠʪʠʚʪʽ ײʧʘʡʣʘʨ ʢᴇʨʩʝʪʽʣʝʜʽ); 

çפʘʨʘ ץʘʣʧʘץè - ʊɽʈɯʉ (ʪʦʧ ʟʝʨʪʪʝʣʽʧ ʦʪʳʨסʘʥ ʤᴅʩʝʣʝ ʙʦʡʳʥʰʘ ʪʝʨʽʩ ʥװʢʪʝʣʝʨʜʽ 

ʘʡʪʘʜʳ); 
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çʂᴇʢ ץʘʣʧʘץè - ɸʅɸʃʀʊʀʂɸʃʓפ (ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʝʜʽ, ʪʦʧ ʩײʨʘץʪʘʨסʘ ʞʘʫʘʧ 

ʙʝʨʝʜʽ: ʥʝʛʝ? ʥʝʣʽʢʪʝʥ?); 

çɾʘʩʳʣ ץʘʣʧʘץè - ʐʓנɸʈʄɸʐʓʃʓפ (ʩʽʟ ʝש çʝʩʩʽʟ ʠʜʝʷʣʘʨ ʤʝʥ ʙʦʣʞʘʤʜʘʨʜʳè 

ʘʡʪʘ ʘʣʘʩʳʟ); 

çפʳʟʳʣ ץʘʣʧʘץè - ʕʄʆʎʀʆʅɸʃɼʓ (ʪʦʧ ʤʘʪʝʨʠʘʣʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʙʘʨʳʩʳʥʜʘ 

ʢᴇʨʛʝʥ ʵʤʦʮʠʷʣʘʨʳʥ ʪײʞʳʨʳʤʜʘʡʜʳ) 

çʂʽʣʪ  ʩᴇʟʜʝʨè 

ʆʩʳ ʩᴇʟʜʝʨʛʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʦץʠסʘʥʳ ץʦʨʳʪʳʥʜʳʣʘʡʪʳʥ ᴅשʛʽʤʝ-ʙʦʣʞʘʤ ʥʝʤʝʩʝ 

ᴅשʛʽʤʝ ײץʨʘʩʪʳʨʘʜʳ. ɽש ʙʘʩʪʳʩʳ - ʤᴅʪʽʥʜʝʛʽ ʙʘʨʣʳץ ʢʽʣʪ ʩᴇʟʜʝʨʜʽ ʧʘʡʜʘʣʘʥʫ 

çᴆʟʘʨʘ ʦץʫè 

 ʡʨʝʪʫ. ʄᴅʩʝʣʝʥʽ ʰʝʰʫ ʧʨʦʮʝʩʽ ʜʝʧװ ʘʣʘʨʜʳץʘʡ ʞʦʣʳ - ʙʘʩשʦ שʝ שʡʨʝʥʫʜʽת

ʪʘʧʩʳʨʤʘʥʳ ʘʣסʘʥ ʩᴅʪʪʝʥ ʙʘʩʪʘʧ ʦʣ ʪʦʣʳץ ʦʨʳʥʜʘʣסʘʥסʘ ʜʝʡʽʥʛʽ ʧʨʦʮʝʩʩ ʪװʩʽʥʽʣʝʜʽ. ɹײʣ 

ʧʨʦʮʝʩʩ ʙײʨʳʥʥʘʥ ʪʘʙʳʣסʘʥ ʰʝʰʽʤʜʽ ײʩʳʥʫʜʘʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙʽʨץʘʪʘʨ 

ʢʝʟʝשʜʝʨʜʝʥ ʪײʨʘʜʳ, ʦʣʘʨʜʳש ʙʽʨʽ ʰʝʰʽʤʜʽ ײʩʳʥʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʄᴅʩʝʣʝʥ, ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʽש ʙװʢʽʣ ʧʨʦʮʝʩʽʥ ʩʝʛʽʟ ʢʝʟʝשʛʝ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ: 

1 ʢʝʟʝש ï ʝʩʝʧʪʽש ʰʘʨʪʪʘʨʳʥ ʪʘʣʜʘʫ; 

2-ʢʝʟʝש ï ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʩʭʝʤʘʣʳץ ʞʘʟʫ, ʪʘʧʩʳʨʤʘʥʳ ʪʘʣʜʘʫ ץʘʥʜʘʡ ʜʘ ʙʽʨ ʪװʨʜʝ 

ʨʝʩʽʤʜʝʣʫʽ, ʞʘʟʳʣʫʳ ʢʝʨʝʢ, ʙײʣ װʰʽʥ ᴅʨʪװʨʣʽ ʩʭʝʤʘʣʳץ ʝʩʝʧ ʞʘʟʙʘʣʘʨʳ ץʦʣʜʘʥʳʣʘʜʳ; 

3 ʢʝʟʝש ï ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʽש ʞʦʣʳʥ ʪʘʙʫ; 

4-ʢʝʟʝש ï ʝʩʝʧʪʝʨʜʽ ʰʝʰʫʜʽ ʞװʟʝʛʝ ʘʩʳʨʫ, ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʽש ʞʦʣʳ ʪʘʙʳʣסʘʥ ʢʝʟʜʝ 

ʦʥʳ ʞװʟʝʛʝ ʘʩʳʨʫ ץʘʞʝʪ; 

5-ʢʝʟʝש ï ʤᴅʩʝʣʝʥʽש ʰʝʰʽʤʽʥ ʪʝʢʩʝʨʫ, ʰʝʰʽʤ ʽʩʢʝ ʘʩʳʨʳʣʳʧ, ʘʡʪʳʣסʘʥʥʘʥ ʢʝʡʽʥ 

(ʞʘʟʙʘʰʘ ʥʝʤʝʩʝ ʘʫʳʟʰʘ) ʙײʣ ʰʝʰʽʤʥʽש ʜײʨʳʩʪʳסʳʥʘ, ʤᴅʩʝʣʝʥʽש ʙʘʨʣʳץ ʪʘʣʘʧʪʘʨʳʥʘ 

ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥʽʥʝ ʢᴇʟ ʞʝʪʢʽʟʫ ץʘʞʝʪ; 

6-ʢʝʟʝש ï ʤᴅʩʝʣʝʥʽ ʟʝʨʪʪʝʫ, ʢᴇʧʪʝʛʝʥ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ ʢʝʟʽʥʜʝ ʪʝʢʩʝʨʫʜʝʥ ʙʘʩץʘ 

ʤᴅʩʝʣʝʥʽ ʪʘסʳ ʙʽʨ ʨʝʪ ʟʝʨʜʝʣʝʫ ץʘʞʝʪ, ʘʪʘʧ ʘʡʪץʘʥʜʘ, ʤᴅʩʝʣʝʥʽץ שʘʥʜʘʡ ʞʘסʜʘʡʜʘ 

ʰʝʰʽʤʽ ʙʘʨ ʝʢʝʥʽʥ ʞᴅʥʝ ʦʥʳש ʽʰʽʥʜʝ ץʘʥʰʘ ʪװʨʣʽ ʰʝʰʽʤʜʝʨ ʙʘʨ ʝʢʝʥʽʥ ʘʥʳץʪʘʫ ʢʝʨʝʢ. 

ᴅʨʙʽʨ ʞʝʢʝ ʞʘסʜʘʡ; ץʘʥʜʘʡ ʞʘסʜʘʡʜʘ ʤᴅʩʝʣʝʥʽש ʰʝʰʽʤʽ ʤװʣʜʝ ʞʦץ ʞᴅʥʝ ʪ.ʙ.; 

7-ʢʝʟʝש ï ʝʩʝʧʪʽש ʞʘʫʘʙʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ, ʰʝʰʽʤʥʽש ʜײʨʳʩʪʳסʳʥʘ ʢᴇʟ ʞʝʪʢʽʟʫ 

ʞᴅʥʝ ץʘʞʝʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʤᴅʩʝʣʝʥʽ ʟʝʨʪʪʝʫ ʢʝʟʽʥʜʝ ʝʩʝʧʪʽש ʞʘʫʘʙʳʥ ʥʘץʪʳ 

ʪײʞʳʨʳʤʜʘʫ ץʘʞʝʪ; 

8-ʢʝʟʝש ï ʤᴅʩʝʣʝʥʽש ʰʝʰʽʤʽʥ ʪʘʣʜʘʫ, ʩʘʡʳʧ ʢʝʣʛʝʥʜʝ, ʦץʫ-ʪʘʥʳʤʜʳץ ʤʘץʩʘʪʪʘʨʜʘ 

ʘʷץʪʘʣסʘʥ ʰʝʰʽʤʜʽ ʪʘʣʜʘʫ ʜʘ ʧʘʡʜʘʣʳ, ʘʪʘʧ ʘʡʪץʘʥʜʘ, ʦʥʳ ʰʝʰʫʜʽש ʙʘʩץʘ, ײʪʳʤʜʳ 

ʞʦʣʳ ʙʘʨ ʤʘ, ʤװʤʢʽʥ ʙʝ, ʞʦץ ʧʘ ʘʥʳץʪʘʫ. ʤᴅʩʝʣʝʥʽ ʞʘʣʧʳʣʘʫ, ʦʩʳ ʰʝʰʽʤʥʝʥ ץʘʥʜʘʡ 

 ,ʜʘʫʣʳשʳ ʞᴅʥʝ ʞʠʽ ʪʘסשʩʦ שʙᴅʨʽ ʰʝʰʽʤʥʽ שʥʳײʘ ʙʦʣʘʜʳ ʞᴅʥʝ ʪ.ʙ. ʄסʦʨʳʪʳʥʜʳ ʞʘʩʘʫץ

ʩʝʛʽʟʽʥʰʽ ʢʝʟʝשʽʥ ײץʨʘʡʜʳ. ʄסײʘʣʽʤ ʙʘʣʘʣʘʨʜʳ ʘʩʳץʧʘʩʘ, ʦʩʳ ʩʦסשʳ ʤʘשʳʟʜʳ ʢʝʟʝשʜʽ 

ʥʘʟʘʨʜʘʥ ʪʳʩ ץʘʣʜʳʨʤʘʩʘ, ʦʥʜʘ ʙʘʣʘʣʘʨʜʘ ʧʘʡʜʘʣʳ ʟʝʨʪʪʝʫ ʜʘסʜʳʣʘʨʳ ץʘʣʳʧʪʘʩʘʜʳ, 

ʩʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ ʜʘʤʠʜʳ [6]. 

ɹײʣ ʩʭʝʤʘ ʢװʨʜʝʣʽ ʞᴅʥʝ ʢᴇʧ ץʳʨʣʳ ʧʨʦʮʝʩʩ ʨʝʪʽʥʜʝ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ ʧʨʦʮʝʩʽ 

ʪʫʨʘʣʳ ʞʘʣʧʳ ʪװʩʽʥʽʢ ʙʝʨʝʜʽ. ʂʝʡʙʽʨ ʪʘʧʩʳʨʤʘʣʘʨʜʘ ʞʝʢʝ ʢʝʟʝשʜʝʨʜʽ ʙᴇʣʽʧ ʢᴇʨʩʝʪʫ 

 שʘʣʜʳʤʝʥ ʤᴅʩʝʣʝʥʽ שʨʳʣʳʤʳ ʝײץ שʠʳʥ. ʆʩʳʣʘʡʰʘ, ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ ʧʨʦʮʝʩʽʥʽץ

ʩʠʧʘʪʳʥʘ ʞᴅʥʝ, ᴅʨʠʥʝ, ʤᴅʩʝʣʝʥʽ ʰʝʰʫʰʽʜʝ ץʘʥʜʘʡ ʙʽʣʽʤ ʤʝʥ ʜʘסʜʳʣʘʨסʘ ʠʝ ʝʢʝʥʜʽʛʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ. 

ʉʦʥʳʤʝʥ ʉʊʆ, ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʤʘץʩʘʪʳ: 

¶ h ʳסʘʨʤʘʰʳʣʳץ ʦʡʣʘʫʜʳ, ʩʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫʜʳ ʜʘʤʳʪʫ.  

¶ ʨʫʭʘʥʠ ʜװʥʠʝʩʽʥ ʙʘʡʳʪʫ ;  

¶ ʦץʳʨʤʘʥʜʳסʳʥ ʢװʰʝʡʪʫ;  

¶ ʘʫʳʟʰʘ ï ʞʘʟʙʘʰʘ ʪʽʣ ʤᴅʜʝʥʠʝʪʽʥ ʜʘʤʳʪʫ;  

¶ ʦʡʣʘʫ, ʝʣʝʩʪʝʪʝ ʘʣʫ ץʘʙʣʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ;  
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¶ ʢᴇʟץʘʨʘʩʳʥ ʪʝʨʝשʜʝʪʫ;  

¶ ᴇʟʽʥʰʝ ʙʘסʘʣʘʧ, ʦʡ ʪװʡʫʛʝ ʙʘʫʣʫ;  

¶ ʦʡʳʥ ʞʝʪʢʽʟʝ ʘʣʫ, ʦʡ ʪװʡʶʛʝ ʙʘʫʣʫ;  

¶ ʪʘʥʳʤʜʳץ ʦץʫ ʘʫץʳʤʳʥ ʢʝשʝʡʪʫ;  

¶ h ʳסʘʨʤʘʰʳʣʳץ ʽʟʜʝʥʽʩʽʥʝ ʞʦʣ ʘʰʫ. 

ᴄʨ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʙʝʣʛʽʣʽ ʙʽʨ ʞʝʪʽʩʪʽʢʪʝʨʛʝ ʞʝʪʝʤʽʟ. ʄײʥʜʘʡ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ-ʙʽʨʽʥʰʽʜʝʥ ʦץʳʪʫʰʳ ײʪʘʜʳ, ʷסʥʠ ʦʣ ʩʘʙʘץʪʳ ʪʠʽʤʜʽ 

 ʳ ʘʨʪʘʜʳ, ʝʢʽʥʰʽʜʝʥסʫʰʳʣʳסʳʟʳץ ʧᴅʥʛʝ ʜʝʛʝʥ שʫʰʳʥʳץʘ ʢᴇʤʝʢʪʝʩʝʜʽ, ʦסʡʳʤʜʘʩʪʳʨʫײ

ʦץʫʰʳ ײʪʘʜʳ, ʩʝʙʝʙʽ ʦʥʳש ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ ʪʘʥʳʤʳ ʢʝשʝʡʜʽ. ʆʩʳʣʘʡʰʘ ʙʽʣʽʤ ʙʝʨʫʜʽש 

 ʳʩʳʥʘʥ ᴇʟʛʝʨʽʩʪʝʨסʨײʘ ʪʝʭʥʦʣʦʛʠʷʩʳ ʪשʞʘ שʳʪʫʜʳץʘʥ ᴅʜʽʩʪʝʤʝʩʽʥʝ ʦץʘʣʳʧʪʘʩץ

ʝʥʛʽʟʽʣʩʝ, ʙʽʣʽʤ ʩʘʧʘʩʳ ʘʨʪʘ ʪװʩʧʝʢ ʜʝʧ ʦʡʣʘʡʤʳʥ. 
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(ʄ. ϧʦʟʳʙʘʝʚ ʘʪʳʥʜʘϤʳ ʉϧʋ) 

 
ϹʣʝϬʜʝʨʜʽ ʧʘʡʜʘʣʘʥʫ. ʆʨʛʘʥʠʢʘʣʳץ ʭʠʤʠʷʥʳ ʦץʳʪʫ װʨʜʽʩʽʥʜʝ ᴇʣʝשʜʝʨʜʽ 

ʧʘʡʜʘʣʘʥʫ ʦץʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ᴅʣʝʫʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳײץ שʨʘʣʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʆץʫ װʨʜʽʩʽ ʧʝʜʘʛʦʛʠʢʘʤʝʥ ʞᴅʥʝ ᴅʜʽʩʥʘʤʘʤʝʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ 

ʧʩʠʭʦʣʦʛʠʷʣʳס  ץʳʣʳʤʤʝʥ ʜʝ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. פʘʟʽʨʛʽ ʩʘʙʘץʪʘʨʜʘ ʵʤʦʮʠʷʣʘʨ 

ʞʝʪʢʽʣʽʢʩʽʟ, ʦץʫʰʳ ʙʽʣʽʤ ʙʘסʘʣʘʫ  ʪʫʨʘʣʳ ʢᴇʙʽʨʝʢ ʦʡʣʘʡʜʳ, ʷסʥʠ ʦʣ çʥʘʰʘʨ ʙʘסʘ ʘʣʳʧ 

 ʨʣʽװʪʘʨʳ ᴅʨʪץʩʘʙʘ שʘʣʽʤʜʝʨʜʽסײʪʘʣʘʥʪʪʳ ʤ ץʜʘʡʜʳ. ɹʽʨʘשʘʣʘʤʳʥ ʙʘ?è  ʜʝʧ  ʘʣʘץ

ʵʤʦʮʠʷʣʘʨסʘ ʪʦʣʳ ʙʦʣʘʜʳ. ʆʣʘʨ ʵʤʦʮʠʷʣʘʨ ʤʝʥ ʦʡʣʘʫ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʙʽʣʝʜʽ 

ʞᴅʥʝ ʦʥʳ ᴇʟ ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ ץʦʣʜʘʥʘʜʳ. ʄʳʩʘʣ װʰʽʥ ʦʨʛʘʥʠʢʘʣʳץ ʭʠʤʠʷסʘ ʙʘʡʣʘʥʳʩʪʳ 

ʢʝʣʝʩʽ ᴇʣʝש ʞʦʣʜʘʨʳʥ ʢʝʣʪʽʨʫʛʝ ʙʦʣʘʜʳ:   

çʆʨʛʘʥʠʢʘ ʜʝʩʝ ʢᴇʧ ʘʜʘʤʥʳײץ שʪʳ ץʘʰʘʜʳ, 

ʂװʡʽʧ ʥʝʤʝʩʝ ʫʣʘʥʳʧ ץʘʣʘʤ ʙʘ  ʜʝʧ ʩʘʩʘʜʳ. 

ʆʨʛʘʥʠʢʘ סʳʣʳʤסʘ ʞʦʣ ʘʰʘʜʳ, 

ʆץʠʳץʰʳ ʦʩʳ סʳʣʳʤ ʩʘʣʘʩʳʥ.  

ʂᴇʧ ץʦʡ ʦʥʳש ʙʽʟ ʙʽʣʤʝʛʝʥ ʞʘשʘʣʳץʪʘʨʳè. 

ʅʝʤʝʩʝ:  

çʆʨʛʘʥʠʢʘʩʳʟ ʢװʥʽש ʞʦץ ʙײʣ ʟʘʤʘʥʜʘ, 

ʆʨʛʘʥʠʢʘ ï ʪʘʤʘץ, ʦʨʛʘʥʠʢʘ ï ʢʠʽʤ ʙײʣ סʘʣʘʤʜʘ. 
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ʆʨʛʘʥʠʢʘʩʳʟ ʙʘסʳʥʜʳʨʤʘʩʩʳס שʘʨʳʰʪʳ, 

ʂᴇʤʽʨʩʫʪʝʢʪʝʨʩʽʟ ʞʘץʳʥʜʘʪʘ ʘʣʤʘʡʩʳש ʩʝʥ ʘʣʳʩʪʳè.  

ʆϨʳʪʫʜʳϬ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫ ʙʦʡʳʥʰʘ ʪϸʞʽʨʠʙʝʣʽʢ -

ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞϰʤʳʩ. ʆץʫʰʳʣʘʨ ץʳʟʳץʪʳ ʭʠʤʠʷʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʽ ʢᴇʨʛʝʥʜʝ, 

(ʤʳʩʘʣʳ: ʦʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨʜʳש ʵʣʝʤʝʥʪʪʽʢ ײץʨʘʤʳʥ ʩʘʧʘʣʳץ ʘʥʳץʪʘʫ,  

ʘʮʝʪʠʣʝʥʠʜʪʝʨʜʽץ שʦʧʘʨʳʣʳʩʧʝʥ ʳʜʳʨʘʫʳ, ץʘʥʪʪʘʥ çץʘʨʘ  ʙᴅʣʽʰè  ʧʽʩʽʨʫ  ʪ.ʙ.)  

ʙʝʣʩʝʥʝʜʽ, ʪʘץ שʘʣʘʜʳ, ʷסʥʠ ʦʣʘʨʜʘ ʵʤʦʮʠʷ ʧʘʡʜʘ ʙʦʣʘʜʳ. ʊʘץשʘʣʫ ʩʝʟʽʤʽʥʽש ʨᴇʣʽ, 

ᴅʩʽʨʝʩʝ, ʞʝʢʝ ʙʽʣʽʤ װʰʽʥ ʢװʰʪʽ. ᴄʜʝʪʪʝ, ʪʘשʜʘʥʫ ʵʤʦʮʠʷʩʳ ʦץʫʰʳʥʳש ʥʘʟʘʨʳʥ ʙʘʩץʘסʘ 

ʘʫʜʘʨʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. פʳʟʳסʫʰʳʣʳץ ʧʝʥ ץʫʘʥʳʰʪʳש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽ 

ʰʳסʘʨʤʘʰʳʣʳץ ʽʩ-ᴅʨʝʢʝʪʪʽש ʤʦʪʠʚʘʮʠʷʣʳץ ʥʝʛʽʟʽʥ ײץʨʘʡʜʳ. פʫʘʥʳʰ ʙʽʣʽʤʛʝ ץʳʟʳסʫ 

ʤʝʥ ʙʽʣʽʤʜʽ ץʘʙʳʣʜʘʫסʘ ʦש ᴅʩʝʨ ʝʪʝʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ ʦש ʵʤʦʮʠʷʣʘʨ ʦץʫʰʳסʘ ʰʘʨʰʘʤʘʫסʘ, 

ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʦשʘʡ ץʘʙʳʣʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [1]. 

ʄʦʙʠʣʴʜʽ ϨϰʨʳʣϤʳʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ. ʍʠʤʠʷ ʩʘʙʘץʪʘʨʳʥʜʘ ʠʥʪʝʨʘʢʪʠʚʪʽ ᴅʜʽʩʪʝʨʜʽ 

ʽʩʢʝ ʘʩʳʨʫ ʢʝʟʽʥʜʝ QR - ʢʦʜʧʝʥ ʞᴅʥʝ 3D ʤʦʣʝʢʫʣʘ ʢʦʥʩʪʨʫʢʪʦʨʳʤʝʥ ʙʽʨʣʝʩʽʧ ʤʦʙʠʣʴʜʽ 

    .ʩʳ ʥᴅʪʠʞʝ ʙʝʨʝʜʽץʳʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʜʘ ʞʘסʨʳʣײץ

ʉʘʙʘץʪʘʨʜʘ ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳʣʘʨʜʳ ץʦʣʜʘʥʫʜʳש ʪʠʽʤʜʽʣʽʛʽ ʤʝʥ ײʪʳʤʜʳʣʳסʳʥ 

ʥʝʛʽʟʜʝʫ װʰʽʥ ʙʽʟ QR - ʢʦʜ ʞʠʳʥʪʳסʳʥ ʞᴅʥʝ ʘʨʥʘʡʳ ʙʝʣʛʽʣʝʥʛʝʥ ᴇʣʰʝʤ ʰʘʨʪʪʘʨʳ ʙʘʨ 

3D ʤʦʣʝʢʫʣʘ ʢʦʥʩʪʨʫʢʪʦʨʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳʣʘʨʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ 

ʞᴅʥʝ ץʦʣʜʘʥʙʘʡ ʠʥʪʝʨʘʢʪʠʚʪʽ ᴅʜʽʩʪʝʨʛʝ ʪʘʣʜʘʫ ʞװʨʛʽʟʜʽʢ (1-ʢʝʩʪʝ).  

 ʦʣʜʘʥʫץ ʳʣʘʨʜʳסʨʳʣײץ ʡʝʥʝ ʦʪʳʨʳʧ, ʤʦʙʠʣʴʜʽװʘ ʩסʘʥ ʩʘʣʳʩʪʳʨʫʣʘʨסʩʳʥʳʣױ

ʙʘʡʳʪʘʜʳ, ʦʜʘʥ ʜʘ ʪʘʨʪʳʤʜʳ ʝʪʝʜʽ ʞᴅʥʝ ʤסײʘʣʽʤʥʽש ʦץʳʪʫʜʳש ʠʥʪʝʨʘʢʪʠʚʪʽ ᴅʜʽʩʪʝʨʽʥ 

ʞװʟʝʛʝ ʘʩʳʨʫʜʘ ʦץʫʰʳʣʘʨʜʳש ʳʥʪʘʩʳʥ ʘʨʪʪʳʨʘʜʳ ʜʝʛʝʥ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. 

ʄײʥʜʘʡ ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨ ʘץʧʘʨʘʪʪʳ ʽʟʜʝʫ ʫʘץʳʪʳʥ ʘʟʘʡʪʫסʘ, ʤʘʪʝʨʠʘʣʜʳ ʠʛʝʨʫ 

ʜᴅʨʝʞʝʩʽʥ ʘʨʪʪʳʨʫסʘ, ʢʝשʽʩʪʽʢʪʽש ᴅʨʪװʨʣʽ ʥװʢʪʝʣʝʨʽʥʜʝ ʙʦʣʘ ʦʪʳʨʳʧ, ײʞʳʤʜʳץ 

ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 

ʂʝʩʪʝ 1. ʍʠʤʠʷ ʩʘʙʘסʳʥʜʘ ʠʥʪʝʨʘʢʪʠʚʪʽ ᴅʜʽʩʪʝʨʜʽ ʝʥʛʽʟʫ ʢʝʟʽʥʜʝ ʤʦʙʠʣʴʜʽ 

 .ʳʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫʜʳ ʪʘʣʜʘʫסʨʳʣײץ

ʂʨʠʪʝʨʠʘʣʜʳ 

ʙʘϤʘʣʘʫ 

ʄʦʙʠʣʴʜʽ 

ϨϰʨʳʣϤʳʣʘʨʜʳ 

ʧʘʡʜʘʣʘʥʙʘʡ ʦϨʳʪʫʜʳϬ 

ʠʥʪʝʨʘʢʪʠʚʪʽ ϸʜʽʩʪʝʨʽ 

ʄʦʙʠʣʴʜʽ ϨϰʨʳʣϤʳʣʘʨʤʝʥ  ʦϨʳʪʫʜʳϬ 

ʠʥʪʝʨʘʢʪʠʚʪʽ ϸʜʽʩʪʝʨʽ 

ʆץʳʪʫʜʳ ᴇʪʢʽʟʫ 

ʦʨʥʳ 

ʊʝʢ ʤʝʢʪʝʧʪʝ, ʩʳʥʳʧʪʘ, 

ʩʘʙʘץʪʘʨʜʘ. ʂʝשʽʩʪʽʢʪʝʛʽ 

ʰʝʢʪʝʫʣʝʨ. 

ɹײʣ ʤʝʢʪʝʧʪʝ ʞᴅʥʝ ʩʳʥʳʧʪʘ סʘʥʘ 

ʝʤʝʩ, ʩʘʙʘץʪʘʨʜʘ ʜʘ, ʩʳʥʳʧʪʘʥ ʪʳʩ 

ʞʝʨʣʝʨʜʝ ʜʝ ʙʦʣʫʳ ʤװʤʢʽʥ: 

ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨʜʝ, ʠʥʪʝʨʥʝʪ -

ʧʣʘʪʬʦʨʤʘʣʘʨʜʘ ʞᴅʥʝ ʪ.ʙ. ʪʦʧʪʘʨ 

 ʤʳʩʪʳײʥʠ, ʞסʨʫ ʢʝʟʽʥʜʝ. ʗײץ

ʞʘʣסʘʩʪʳʨʫ ʪʝʢ ʙʽʨ ʦʨʳʥʤʝʥ 

ʰʝʢʪʝʣʤʝʡʜʽ. 

ɸץʧʘʨʘʪʪʳ ʽʟʜʝʫʛʝ 

ʢʝʪʝʪʽʥ ʫʘץʳʪ 

ɸץʧʘʨʘʪʪʳ ʽʟʜʝʫ 

ʦץʫʣʳץʪʘʨʜʘ, 

ʤʘץʘʣʘʣʘʨʜʘ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʘʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ 

ᴇשʜʝʫ ץʘʞʝʪ. 

ɸץʧʘʨʘʪʪʳ ʽʟʜʝʫ ʫʘץʳʪʳ ʘʡʪʘʨʣʳץʪʘʡ 

 ʘʥסʦʡʳʣץ ʨʳʩײʘʨʘʜʳ. ɼץʳʩץ

ʩײʨʘץʧʝʥ  ʩʝʢʫʥʜ װʣʝʩʽ ʙʘʨ ʠʥʪʝʨʥʝʪ - 

ʽʟʜʝʫ ʞװʡʝʩʽ ʞʘʫʘʧ ʙʝʨʝʜʽ. 

ɸץʧʘʨʘʪʪʳ 

ᴇʟʝʢʪʝʥʜʽʨʫ 

ʄʘץʘʣʘʣʘʨʜʘʥ, 

ʢʽʪʘʧʪʘʨʜʘʥ, 

ʦץʫʣʳץʪʘʨʜʘʥ 

ɹװʢʽʣᴅʣʝʤʜʽʢ סʘʣʘʤʪʦʨʜʘ ʘץʧʘʨʘʪ ʞʠʽ 

ʞᴅʥʝ ʪʝʟ ʞʘשʘʨʪʳʣʘʜʳ, ʤʦʙʠʣʴʜʽ 

 ʢᴇʤʝʛʽʤʝʥ ᴇʟʝʢʪʽ ʙʽʣʽʤ שʳʥʳסʨʳʣײץ
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ʘʣʳʥʘʪʳʥ ʘץʧʘʨʘʪ 

ʝʩʢʽʨʛʝʥ ʥʝʤʝʩʝ ᴇʟʝʢʪʽ  

ʙʦʣʤʘʫʳ ʤװʤʢʽʥ. 

ʘʣʫסʘ ʙʦʣʘʜʳ.  

ɸץʧʘʨʘʪʪʳש 

 ,ʦʣʞʝʪʽʤʜʽʣʽʛʽץ

ʢᴇʨʥʝʢʽʣʽʛʽ 

ʇᴅʥ ʙʦʡʳʥʰʘ ʆᴄʂ-ʜʝʛʽ 

ʘץʧʘʨʘʪ ʟʝʨʪʪʝʣʝʪʽʥ 

ʢʫʨʩ ʙʦʡʳʥʰʘ ʙʘʨʣʳץ 

ʤװʤʢʽʥ, ץʦʣ ʞʝʪʽʤʜʽ 

ʘץʧʘʨʘʪʪʳ, ʢʽʪʘʧ 

ʥײʩץʘʩʳʥʜʘ ץʘʥʰʘ 

ʤװʤʢʽʥ ʝʢʝʥʽʥ ץʘʤʪʠʜʳ.  

ʄʳʩʘʣʳ, ʭʠʤʠʷʣʳץ 

ʤʦʣʝʢʫʣʘʣʘʨ  

 ʨʳʣʳʤʳʥײץ

ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ 

ʢᴇʙʽʥʝʩʝ ʦץʫʣʳץʪʘ 2D 

ʪװʨʽʥʜʝ ײʩʳʥʳʣʘʜʳ, 

ʩʦʥʜʳץʪʘʥ ʤסײʘʣʽʤʜʝʨ 

ʙʝʣʛʽʣʽ ʙʽʨ ʟʘʪʪʳש 

 ʨʳʣʳʤʳʥ ʢᴇʨʩʝʪʫײץ

 ,ʰʽʥ 3D ʤʦʜʝʣʴʜʝʨʽʥװ

ʤʘʢʝʪʪʝʨʽʥ ץʦʣʜʘʥʘʜʳ. 

ʀʥʪʝʨʥʝʪ - ʨʝʩʫʨʩʪʘסʳ ʘץʧʘʨʘʪ ץʦʣ 

ʞʝʪʽʤʜʽ, ʦʣ ʢʦʤʧʴʶʪʝʨʣʽʢ ʜʝשʛʝʡʜʝ 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʤװʤʢʽʥʜʽʛʽʥʝ ʠʝ ( 

ʩʘʡʪץʘ ʤʘʪʝʨʠʘʣʤʝʥ, ʢʝʩʢʽʥʤʝʥ ʞᴅʥʝ 

ʪ.ʙ. ʪʦʣʳץʪʳʨʫʣʘʨʤʝʥ ʩʽʣʪʝʤʝʣʝʨʜʽש 

ʧʘʡʜʘ ʙʦʣʫʳ). 

ʄʘʪʝʨʠʘʣʜʳ ʞʝʢʝ 

ʟʝʨʪʪʝʫ 

ɾʝʢʝ ʟʝʨʪʪʝʫ ʤסײʘʣʽʤ 

 ,ʘʥ ʤᴅʪʽʥסʨʘʩʪʳʨײץ

ʙʝʡʥʝʬʨʘʛʤʝʥʪ, 

ʧʨʝʟʝʥʪʘʮʠʷʣʘʨ ʘʨץʳʣʳ 

ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ɹײʣ 

ʬʨʦʥʪʘʣʴʜʳ ʞײʤʳʩʪʘ 

ʜʘ ʤװʤʢʽʥ. ʄסײʘʣʽʤ ʤʝʥ 

ʦץʫʰʳʜʘʥ ʞʦסʘʨʳ 

 ʡʳʤʜʘʩʪʳʨʫʜʳ ʪʘʣʘʧײ

ʝʪʝʜʽ. 

ɾʝʢʝ ʤʘʪʝʨʠʘʣʜʳ ᴅʨʪװʨʣʽ ʬʦʨʤʘʪʪʘ 

ʟʝʨʪʪʝʫ ʤװʤʢʽʥʜʽʛʽ: ʘʫʜʠʦ ʞʘʟʙʘʣʘʨ, 

ʧʨʝʟʝʥʪʘʮʠʷ, ʠʣʣʶʩʪʨʘʮʠʷ, ʦʥʣʘʡʥ 

ʢʫʨʩ ʞᴅʥʝ ʙײʣ   ʩʘʙʘװ ץʩʪʽʥʜʝ ʜʝ 

ʙʦʣʫʳ ʤװʤʢʽʥ. 

ɸʩʩʠʤʠʣʷʮʠʷ 

ʜᴅʨʝʞʝʩʽ 

ʆʨʪʘʰʘ ʞᴅʥʝ ʞʦסʘʨʳ. ʆʨʪʘʰʘ ʞᴅʥʝ ʞʦסʘʨʳ, ʙʽʨʘץ 

ʦץʫʰʳʥʳש ʤʦʪʠʚʘʮʠʷʩʳ 

ʞʦסʘʨʳʣʘʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

ʘʩʩʠʤʠʣʷʮʠʷ ʜᴅʨʝʞʝʩʽʥ ʞʦסʘʨʳʣʘʪʫ 

ʤװʤʢʽʥʜʽʛʽ. 

ɹʽʣʽʤʜʽ ʤʝשʛʝʨʫʜʽ 

ʙʘץʳʣʘʫ 

ʄʦʙʠʣʴʜʽ 

 ʳʣʘʨʜʳסʨʳʣײץ

 ʘʣʽʤסײʦʣʜʘʥʙʘʡ ʤץ

ʙʽʣʽʤʜʽ ʠʛʝʨʫ 

ʜᴅʨʝʞʝʩʽʥ, ʟʝʨʪʪʝʣʝʪʽʥ 

ʤʘʪʝʨʠʘʣʜʳש ʙʘʨʳʩʳʥ, 

ʫʘץʳʪʳ ʤʝʥ ʢᴇʣʝʤʽʥ 

ʙʘץʳʣʘʡʜʳ. 

ʄסײʘʣʽʤʥʽש ʤʘʪʝʨʠʘʣʜʳש ʢᴇʣʝʤʽʥ 

ʪʦʣʳץ ʙʘץʳʣʘʫʳ ʤװʤʢʽʥ ʝʤʝʩ ʞᴅʥʝ 

ʥᴅʪʠʞʝʣʝʨʜʽ ʙʦʣʞʘʫ ץʠʳʥ. 

 

ʉʤʘʨʪʬʦʥʜʘʨ ʤʝʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʦץʳʪʫʜʳװ שʡʣʝʩʽʤʽ ʦץʫ װʨʜʽʩʽʥ ʞʝʢʝʣʝʥʜʽʨʫʛʝ 

ʢᴇʙʽʨʝʢ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ᴄʜʽʩʪʝʨ ʤʝʥ ײץʨʘʣʜʘʨʜʳש ʦʩʳ ʪʽʨʢʝʩʽʤʽʥʜʝʛʽ ʝש ʤʘשʳʟʜʳʩʳ ï 

 ʰʽʥװ ʫʰʳʣʘʨץʨʣʽ ʦװʙʽʟ ᴅʨ ʪ ,ץʨʣʽ ʘʨʥʘʣʘʨʳ. ʉʦʥʜʘʡ - ʘװᴅʨʪ שʘʙʳʣʜʘʫʜʳץ

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʞʝשʽʣ ʞʽʢʪʝʡ ʘʣʘʤʳʟ. 
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 ʵʤʦʮʠʷʣʘʨʳʥ שʦ שʫʰʳʣʘʨʜʳץʙʘʨʳʩʳʥʜʘ ʦ ץʘʣʽʤ  ʩʘʙʘסײʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʤפ

ʦʷʪʫסʘ  ײʤʪʳʣʫʳ ʪʠʽʩ. ᴆʟ ʪᴅʞʽʨʠʙʝʤʽʟʜʝ ʩʘʙʘץ ʙʘʨʳʩʳʥʜʘ ᴇʣʝשʜʝʨ, ץʘʥʘʪʪʳ ʩᴇʟʜʝʨ, 

ʞײʤʙʘץʪʘʨ, ʭʠʤʠʷʣʳץ ʝʨʪʝʛʽʣʝʨ, ʵʩʩʝʣʝʨ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש ʞʘסʳʤʜʳ ʵʤʦʮʠʷʣʘʨʳʥ 

   .ʘ ʙʦʣʘʪʳʥʳʥʘ ʩʝʥʽʤʜʽʤʽʟסʘʣʳʧʪʘʩʪʳʨʫץ

ʆץʫʰʳʣʘʨסʘ ʘʨʥʘʣסʘʥ çɿʘʪʪʘʨ ᴅʣʝʤʽʥʜʝʛʽ ʟʘʪʪʘʨʜʳש ʘʡʥʘʣʳʤʳ ʪʫʨʘʣʳ ʝʨʪʝʛʽ ʞʘʟè 

ʪʘʧʩʳʨʤʘʣʘʨʳ, ʘʣ ʞʦסʘʨʳ ʩʳʥʳʧʪʘʨסʘ çɸץʫʳʟʜʘʨè ʪʘץʳʨʳʙʳʥʜʘסʳ ʩʝʤʠʥʘʨ-ʩʘʙʘץʪʘʥ 

ʞʫʨʥʘʣʠʩʪʽʢ ʨʝʧʦʨʪʘʞ ʞʘʟʫ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʝʩʪʝ ʩʘץʪʘʧ ץʘʥʘ ץʦʡʤʘʡ, ᴇʟ ץʘʙʽʣʝʪʪʝʨʽʥ 

ʘʰʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ϧʠʷʣʜʳ ʧʘʡʜʘʣʘʥʫ ʜʘ ʞʘϨʩʳ ʥϸʪʠʞʝ ʙʝʨʝʜʽ: ʤʳʩʘʣʳ, çʪʘʙʠסʠ ʛʘʟ ï çʘʡʜʘᴃʘʨʜʳש  

ʜʝʤʽè, ᴇʡʪʢʝʥʽ ʞʝʨ ʘʩʪʳʥʘʥ ʰʘסʘ ʩʘʣʳʧ,  ʘʫʘʜʘסʳ ʦʪʪʝʛʽʤʝʥ ʘʣʘʫʣʘʧ ʞʘʥʘʜʳ; ʢᴇʤʽʨʪʝʢ ï 

çʧʘʪʰʘʤʳʟè, ʦʣ  ʞʝʨʜʝʛʽ ʪʽʨʰʽʣʽʢʪʽש ʥʝʛʽʟʽ;  ʢᴇʤʽʨʪʝʢ ï çʩʠץʳʨʣʳè, ץʘʨʘ ʢᴇʤʽʨʜʝʥ  ʩײʣʫ 

ʘʣʤʘʟסʘ  ʘʡʥʘʣʘʜʳ ʪ.ʙ. 

ʇʨʦʙʣʝʤʘʣʳϨ ʦϨʳʪʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ Ϩʦʣʜʘʥʫ ʦץʫʰʳʥʳש ʪʘʥʳʤʜʳץ ʞᴅʥʝ ʽʟʜʝʫ 

 ʣ ʪʝʭʥʦʣʦʛʠʷʥʳײʘʙʽʣʝʪʽʥ ʜʘʤʳʪʘʜʳ. ɹץ ʦʡʣʘʫ ץʳʟʤʝʪʽʥ ʙʝʣʩʝʥʜʽʨʝʜʽ, ʣʦʛʠʢʘʣʳץ

ʧʘʡʜʘʣʘʥʫʜʳש ʤʘץʩʘʪʳ ʦץʫʰʳʣʘʨ ʤʝʥ ʦץʳʪʫʰʳʥʳש ʤᴅʩʝʣʝʣʝʨ ʪᴇשʽʨʝʛʽʥʜʝ ʢʝש ʪװʨʜʝ  

ʦʡʣʘʫʳʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [2].  

ʆץʳʪʫʜʳש ʧʨʦʙʣʝʤʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʤʝʥ ʞײʤʳʩ ʞʘʩʘʡ ʦʪʳʨʳʧ, ʤסײʘʣʽʤ 

ʩʘʧʘʣʳ ʞʘשʘ ʥᴅʪʠʞʝ ʘʣʘʜʳ: ʦץʫʰʳ ʘץʧʘʨʘʪʪʳ ʽʟʜʝʫʜʽש ʞʘשʘ ʪᴅʩʽʣʜʝʨʽʥ ʠʛʝʨʝʜʽ, 

ʦʡʣʘʫʜʳש ʧʨʦʙʣʝʤʘʣʳץ ʜʝשʛʝʡʽ ʜʘʤʠʜʳ. 

ʆʨʛʘʥʠʢʘʣʳץ ʭʠʤʠʷ ʪʽʨʽ ʘסʟʘʣʘʨʜʳײץ שʨʳʣʳʤʳ ʤʝʥ ᴇʤʽʨʣʽʢ ʙʝʣʩʝʥʜʽʣʽʛʽʥʽש, 

ᴅʨʪװʨʣʽ ʤʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ᴇʥʽʤʜʝʨʜʽ ᴇʥʜʽʨʫʜʽש ʞᴅʥʝ ʦʣʘʨʜʳ ʩʘʫʘʪʪʳ ʧʘʡʜʘʣʘʥʫʜʳש 

 ʥʝʛʽʟʜʝʨʽʥ ʙʽʣʫ שʭʠʤʠʷʥʳ ץʪʘʥ ʦʨʛʘʥʠʢʘʣʳץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʉʦʥʜʳץ ʳʣʳʤʠ ʥʝʛʽʟʽʥס

 ʫ ʧᴅʥʽץʳʟʜʳ ʵʣʝʤʝʥʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆשʤʘ שʞʘʣʧʳ ʤᴅʜʝʥʠʝʪʽʥʽ שʘʟʽʨʛʽ ʘʜʘʤʥʳץ

ʨʝʪʽʥʜʝ ʦʨʛʘʥʠʢʘʣʳץ ʭʠʤʠʷ ʝש ʢװʨʜʝʣʽ ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʧᴅʥʜʝʨʽʥʽש ʙʽʨʽ ʙʦʣסʘʥʜʳץʪʘʥ, 

ʦʥʳ ʤʝשʛʝʨʫ ʦץʫʰʳʣʘʨ װʰʽʥ ʙʽʨʰʘʤʘ ץʠʳʥסʘ ʪװʩʝʜʽ. 

ʆʩʳ ʦʨʘʡʜʘ, ʤʝʢʪʝʧʪʝʛʽ ʭʠʤʠʷ ʢʫʨʩʳʥʜʘ ʦʨʛʘʥʠʢʘʣʳץ ʭʠʤʠʷʥʳ ʦץʳʪʫ ʤᴅʩʝʣʝʣʝʨʽ 

ʞᴅʥʝ ʦʣʘʨʜʳ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ ʰʝʰʫʜʝʛʽ ʤᴅʩʝʣʝʣʝʨʛʝ 

ʪʦץʪʘʣʩʘץ, ʦʣʘʨ: 

¶ ʄʝשʛʝʨʫ װʰʽʥ ʢᴇʧʪʝʛʝʥ ʪʝʦʨʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨ ץʘʞʝʪ ʝʪʽʣʝʜʽ. 

¶ ʄʘʪʝʨʠʘʣʜʘʨʜʳש ʘʙʩʪʨʘʢʪʽʣʽʛʽ ʩʘʧʘʣʳ ʢᴇʨʥʝʢʽ ײץʨʘʣʜʘʨʜʳ ץʘʞʝʪ ʝʪʝʜʽ. 

¶ ʄʝʢʪʝʧʪʝʛʽ ʦʨʛʘʥʠʢʘʣʳץ ʭʠʤʠʷʥʳ ʠʛʝʨʫ װʰʽʥ ץʘʞʝʪʪʽ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʢᴇʣʝʤʽ ʽʩ 

ʞװʟʽʥʜʝ ᴇʟʛʝʨʤʝʫʽʥʝ ץʘʨʘʤʘʩʪʘʥ, ʦץʫ ʩʘסʘʪʪʘʨʳʥʳש ʘʟʘʡʪʳʣʫʳ [3]. 

ɾʦʙʘʣʘʫ ϸʜʽʩʽ. ʆץʫʰʳʣʘʨʜʳש ʞʘʨʘʪʳʣʳʩʪʘʥʫ סʳʣʳʤʜʘʨʳʥʘ ʜʝʛʝʥ 

 ʳʣʳץʧʨʘʢʪʠʢʘʜʘ ʞʦʙʘʣʘʫ ᴅʜʽʩʽʘʨ ץʪᴇʤʝʥʜʝʫʽ ᴅʣʝʤʜʽʢ ʧʝʜʘʛʦʛʠʢʘʣʳ שʳʥʳסʫʰʳʣʳסʳʟʳץ

ʰʝʰʽʣʝʜʽ: ʦʣ ʦץʫʰʳʣʘʨʜʳש  ʙʽʨʣʝʩʢʝʥ ץʳʟʤʝʪʽ ʙʘʨʳʩʳʥʜʘ  ʥʘץʪʳ ʧʨʦʙʣʝʤʘʣʳץ 

ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ װʰʽʥ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ ʞᴅʥʝ ʦʣʘʨʜʳ ʧʨʘʢʪʠʢʘʜʘ ץʦʣʜʘʥʫʜʳ ʪʠʽʤʜʽ 

 .ʘʥסʙʽʨʽ ʨʝʪʽʥʜʝ ʪʘʥʳʣ שʳʪʫ ᴅʜʽʩʪʝʨʽʥʽץʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʦװʡʣʝʩʪʽʨʫʛʝ ʤװ

ʆʨʛʘʥʠʢʘʣʳץ ʭʠʤʠʷʜʘ ʞʦʙʘʣʘʫ ᴅʜʽʩʽʥ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʦʥʳש ʘʡʤʘסʳ ᴇʪʝ ʢʝש, ʘʣʫʘʥ 

ʪװʨʣʽ ʪʘץʳʨʳʧʪʘʨʜʳ ץʘʤʪʠʜʳ. ʆʨʛʘʥʠʢʘʣʳץ ʭʠʤʠʷʥʳש ʙʠʦʣʦʛʠʷʤʝʥ, ʤʝʜʠʮʠʥʘʤʝʥ, 

ʬʠʟʠʢʘʤʝʥ, ʵʢʦʣʦʛʠʷʤʝʥ, ʛʝʦʛʨʘʬʠʷʤʝʥ, ʢʦʩʤʝʪʠʢʘ ʞᴅʥʝ ʪʘʤʘץ ᴇʥʝʨʢᴅʩʽʙʽʤʝʥ ʪ.ʙ. 

ʙʘʡʣʘʥʳʩʪʘʨʳʥ ʰʝʙʝʨ ʙʘʡʣʘʥʳʩʪʳʨʫ ʘʨץʳʣʳ ץʳʟʳץʪʳ ʞʦʙʘʣʘʨ, ʢʝʡʩʪʝʨ ᴅʟʽʨʣʝʫʛʝ 

ʙʦʣʘʜʳ. 

ɼʠʟʘʡʥ  ϸʜʽʩʽ. ɼʠʟʘʡʥ ᴅʜʽʩʽʥʽש ʥʝʛʽʟʽʥʝ ʦʥʳש ʥᴅʪʠʞʝʛʝ ʧʨʘʢʪʠʢʘʣʳץ ʙʘסʳʪʪʘʣʫʳ 

ʘʣʳʥסʘʥ, ʷסʥʠ ʦʥʳ ʢᴇʨʫʛʝ, ʪװʩʽʥʫʛʝ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʽʩ - ᴅʨʝʢʝʪʪʝ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. 

ɼʠʟʘʡʥ ᴅʜʽʩʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷ ʨʝʪʽʥʜʝ ʧʨʦʙʣʝʤʘʣʳץ ᴅʜʽʩʪʝʨʜʽש ʞʠʳʥʪʳסʳʥ 

 .[4] ץʘʨʤʘʰʳʣʳסʰʳ ,ץʨʘʡʜʳ: ʟʝʨʪʪʝʫ, ʪʘʥʳʤʜʳײץ

ʄʳʩʘʣ ʨʝʪʽʥʜʝ, ʞʦʙʘʣʘʫ - ʟʝʨʪʪʝʫ ᴅʜʽʩʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʦʨʛʘʥʠʢʘʣʳץ ʭʠʤʠʷʥʳ 

ʦץʳʪʫʜʳ ײʡʳʤʜʘʩʪʳʨʫ ʙʦʡʳʥʰʘ ʦץʫ - ᴅʜʽʩʪʝʤʝʣʽʢ ʢʝʰʝʥʜʝʨʜʽש ʪʘץʳʨʳʙʳʥ ʢʝʣʝʩʽʜʝʡ 

ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ:  
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¶ ᴆʩʽʤʜʽʢ ᴇʤʽʨʽʥʜʝʛʽ ʵʪʠʣʝʥ. 

 .ʘʥ ʩʘʙʳʥסʘʡʥʘפ ¶

¶ ʊʘʥʳʩ ʞᴅʥʝ ʪʘʥʳʩ ʝʤʝʩ ʤʘʡʣʘʨ. 

¶ ʍʦʰ ʠʽʩʪʝʨ ï ʘʜʘʤʟʘʪʪʳש ʜʦʩʪʘʨʳ ʤʝʥ ʞʘʫʣʘʨʳ. 

¶ ʉʠʥʪʝʪʠʢʘʣʳץ ʞʫסʳʰ ʟʘʪʪʘʨʜʳש ʵʢʦʣʦʛʠʷʣʳץ ʤᴅʩʝʣʝʣʝʨʽ. 

¶ ʆʨʛʘʥʠʢʘʣʳץ ץʘʣʜʳץʪʘʨʜʳ ᴇשʜʝʫʜʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʜʝʨʜʽש ʘʪץʘʨʘʪʳʥ ʨᴇʣʽ ʞᴅʥʝ 
ʪ.ʙ.  

ʆʨʛʘʥʠʢʘʣʳץ ʭʠʤʠʷʥʳ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ʘץʧʘʨʘʪʪʳץ - ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ (ɸʂʊ) ץʦʣʜʘʥʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥʝ ʢװʤᴅʥ ʞʦץ. ʍʠʤʠʷ ʩʘʙʘסʳʥʜʘ 

ʤסײʘʣʽʤʥʽש ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ʝʥʛʽʟʫʽ ʦץʫʰʳʣʘʨסʘ ʞʘשʘ ʜᴅʩʪװʨʣʽ ʝʤʝʩ 

ʙʽʣʽʤ ʙʝʨʫ ץʳʟʤʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄʳʩʘʣ ʨʝʪʽʥʜʝ ʩʘʥʜʳץ ʙʽʣʽʤ 

ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ץʦʣʜʘʥʳʧ ᴇʪʢʽʟʽʣʝʪʽʥ ʩʘʙʘץʪʘʨʜʳש ʢʝʡʙʽʨ ʪװʨʣʝʨʽʥ ʢʝʣʪʽʨʝʤʽʟ. 

ʂʦʤʧʴʶʪʝʨʣʽʢ ʪʝʢʩʝʨʫʛʝ ʙʦʣʘʪʳʥ ʝʩʝʧʪʝʨʜʽ Ϩϰʨʫ ʩʘʙʘϤʳ. ʄסײʘʣʽʤ ʦץʫʰʳʣʘʨסʘ 

ʞʝʢʝ ʝʩʝʧʪʝʨ ʙʝʨʝʜʽ, ʦʣʘʨʜʳ ʩʘʙʘץʪʘ ʥʝʤʝʩʝ װʡ ʪʘʧʩʳʨʤʘʩʳ ʪװʨʽʥʜʝ ʞʘʩʘʡʜʳ, ʘʣ 

ʦץʫʰʳʣʘʨ ʢʦʤʧʴʶʪʝʨʣʽʢ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨ ץʦʶ ʘʨץʳʣʳ ʦʣʘʨʜʳש ʜײʨʳʩʪʳסʳʥ ʪʝʢʩʝʨʝ 

ʘʣʘʜʳ. 

ɿʝʨʪʪʝʫ - ʩʘʙʘϨ. ʆץʫʰʳʣʘʨʜʳ ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʦʜʝʣʴʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ᴇʟ 

ʙʝʪʽʥʰʝ ʰʘסʳʥ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʫʛʝ ʞᴅʥʝ ץʘʞʝʪʪʽ ʥᴅʪʠʞʝʣʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʫʛʝ 

 ʰʽʥ CSװ ʡʳʤʜʘʩʪʳʨʫײ ʨʽʥװʣ ʪײʙ שʳʥʳסʭʠʤʠʷ ʩʘʙʘ ץʡʳʤʜʘʩʪʳʨʘʜʳ. ʆʨʛʘʥʠʢʘʣʳײ

Chem 3D ʙʘסʜʘʨʣʘʤʘʩʳʥ ʙʘʣʘʤʘ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ײʩʳʥʘʪʳʥ CS ChemOffie 

ʙʘסʜʘʨʣʘʤʘʣʳץ ʧʘʢʝʪʽʥʝʥ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. 

ʂʦʤʧʴʶʪʝʨʣʽʢ ʟʝʨʪʭʘʥʘʣʳϨ ʞϰʤʳʩ - ʩʘʙʘϨ. ʆʨʛʘʥʠʢʘʣʳץ ʭʠʤʠʷʥʳ ʦץʳʪʫʜʳש 

ʪʠʽʤʜʽ ᴅʜʽʩʽ ʤʝʥ ײץʨʘʣʳ  ʭʠʤʠʷʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʜʳסʳ  ʤʝʢʪʝʧ 

ʦץʫʰʳʣʘʨʳʥʘʥ ʦʨʛʘʥʠʢʘʣʳץ ʭʠʤʠʷ ʢʫʨʩʳʥʳש ʢᴇʧʪʝʛʝʥ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨʳʥ 

ʞװʨʛʽʟʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. 

ɼϸʨʽʩ - ʩʘʙʘϨ. ʄʝʢʪʝʧʪʝʛʽ ʜʠʜʘʢʪʠʢʘ ʞᴅʥʝ ʦץʫ װʨʜʽʩʽ  ʰʝשʙʝʨʽʥʜʝʛʽ ʜᴅʨʽʩʪʝʨʛʝ 

 שʳʪʫʜʳץʦ ,ץʩʽʥʜʽʨʽʣʫ, ʵʤʦʮʠʦʥʘʣʜʳʣʳװʪ ,ץʳʣʳʤʠʣʳס :ʦʡʳʣʘʪʳʥ ʥʝʛʽʟʛʽ ʪʘʣʘʧʪʘʨץ

ʙʘʩץʘ ײʡʳʤʜʘʩʪʳʨʫʰʳʣʳץ ʬʦʨʤʘʣʘʨʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳʣʳץ. 

ʆʡʳʥ - ʩʘʙʘϨ. ʆʡʳʥ ʩʘʙʘסʳ ʦץʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ, ץʠʷʣʳʥ, 

 ʘ ʙʽʣʽʤ ʤʝʥשʝʡʪʫʛʝ, ʞʘשʢᴇʢʞʠʝʛʽʥ ʢʝ שʘ, ʦʣʘʨʜʳסʘʣʘʫʳ ʤʝʥ ʞʘʜʳʥ ʜʘʤʳʪʫץ

ʜʘסʜʳʣʘʨʜʳ ʠʛʝʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ. 

ʆʨʛʘʥʠʢʘʣʳϨ ʭʠʤʠʷʥʳ ʦϨʳʪʫʜʘ ʦʡʳʥ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳϬ ʵʣʝʤʝʥʪʪʝʨʽʥ Ϩʦʣʜʘʥʫ. 

 ʳʣʳץʳʪʫ ʤʝʥ ʪᴅʨʙʠʝʣʝʫ ʘʨץʘʥʳ ʦסʣײʙʘʩʳʤ ʤʽʥʜʝʪʪʝʨʽ ï ʞʝʢʝ ʪ שʘʟʽʨʛʽ ʤʝʢʪʝʧʪʽפ

 ʟʝʛʝװʪʘʫʳ ʤʝʥ ᴇʟʽʥ - ᴇʟʽ ʞץᴇʟʽʥ - ᴇʟʽ ʘʥʳ שʪʳ ʜʘʤʳʪʫ, ʦʥʳץʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ʞʘʥ - ʞʘץ

ʘʩʳʨʫʳ װʰʽʥ ʞʘסʜʘʡ ʞʘʩʘʫ. ʍʠʤʠʷʥʳ ʦץʳʪʫ, ʦʥʳש ʽʰʽʥʜʝ ʦʨʛʘʥʠʢʘʣʳץ ʭʠʤʠʷʥʳ 

ʦץʳʪʫ, ʦʩʳ ʤʽʥʜʝʪʪʝʨʜʽ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ᴇʟ װʣʝʩʽʥ ץʦʩʘʜʳ: ʞʝʢʝ ʪײʣסʘʥʳש ʜʘʤʫʳʥʘ, 

ʦץʫʰʳʣʘʨʜʳש ʟʠʷʪʢʝʨʣʽʢ ʞʝʪʽʣʫʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ. 

 ʘʣʽʤʜʝʨʽ ʘʣʜʳʥʜʘ ʤʝʢʪʝʧסײʘʰʘʥ ʜʘ ʭʠʤʠʷ ʤץʳʪʪʘ ʞᴅʥʝ ᴅʨץʘʟʽʨʛʽ  ʫʘפ

ʦץʫʰʳʣʘʨʳʥʳש ʧᴅʥʛʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʫ ʤᴅʩʝʣʝʩʽ ʪײʨʘʜʳ. ɹװʛʽʥʛʽ ʢװʥʽ 

ʦץʫ ʤʘʪʝʨʠʘʣʳʥʳש ʩʘʥʳ ʤʝʥ ʢװʨʜʝʣʽʣʽʛʽ ʪײʨʘץʪʳ ʪװʨʜʝ ʘʨʪʳʧ ʢʝʣʝʜʽ, ʘʣ ʧᴅʥʜʽ ʦץʫסʘ 

ʙᴇʣʽʥʛʝʥ ʫʘץʳʪ ʘʟʘʡʜʳ. פʘʟʽʨʛʽ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʳש ʢᴇʧʰʽʣʽʛʽ ʘץʧʘʨʘʪʪʘʨ  ʘסʳʤʳʥʜʘ 

 ʨʝʜʽ. ʂᴇʙʽʥʝʩʝװʪʘʨʤʝʥ ʞץʠʳʥʜʳץ ʣʢʝʥװ ʫ ʤʘʪʝʨʠʘʣʳʥ ʠʛʝʨʫץʦʷʜʳ ʜʘ ʦץ ʘʣʳʧץ

ʙʘʣʘʣʘʨʜʘ ʵʩʢʠʟʜʽʢ, ʬʨʘʛʤʝʥʪʪʽʢ ʙʽʣʽʤ  ץʘʣʳʧʪʘʩʘʜʳ ʜʘ, ʦץʫ ʢʫʨʩʳ ʙʦʡʳʥʰʘ ʙʽʣʽʤ 

ʞװʡʝʩʽ ʤװʣʜʝʤ ʞʦץ ʙʦʣʳʧ ץʘʣʘʜʳ. ᴄʨʠʥʝ, ʤסײʘʣʽʤʥʽש ʞʝʪʝʢʰʽʣʽʢ ʤʽʥʜʝʪʽ ï 

ʦץʫʰʳʣʘʨʜʳש ʽʨʛʝʣʽ ʙʽʣʽʤʜʽ ʠʛʝʨʫʽʥ ײʡʳʤʜʘʩʪʳʨʫ, ʙʘʣʘʥʳ çᴇʟ ʙʝʪʽʥʰʝ ʦץʫסʘè װʡʨʝʪʫ, 

ʷסʥʠ ᴇʟʽʥ - ᴇʟʽ ʪᴅʨʙʠʝʣʝʫ ʪʝʭʥʠʢʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ. ʉʦʜʘʥ ʢʝʡʽʥ ʦץʫʰʳ ʘץʧʘʨʘʪʪʳץ 

ʘסʳʤʥʳש ʘʩʪʳʥʜʘ ʞʦסʘʣʳʧ ץʘʣʤʘʡʜʳ ʜʘ, ץʘʞʝʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ, ʢʝʨʝʢ ʘץʧʘʨʘʪʪʳ ʦשʘʡ 

ʘʣʘ ʘʣʘʜʳ [5]. 

ɹײʣ ʤʽʥʜʝʪʪʽ ʦʨʳʥʜʘʫ ʦץʫ - ʪᴅʨʙʠʝ ʧʨʦʮʝʩʽʥ ײʡʳʤʜʘʩʪʳʨʫ ʥʳʩʘʥʜʘʨʳʥ ʞʝʪʽʣʜʽʨʫ, 
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ʦʣʘʨʜʳ ʦשʪʘʡʣʳ װʡʣʝʩʽʤʜʝ ʧʘʡʜʘʣʘʥʫ ʙʦʡʳʥʰʘ ʪײʪʘʩ ʰʘʨʘʣʘʨ ʢʝʰʝʥʽʥ ʞװʟʝʛʝ ʘʩʳʨʫʜʳ 

ʪʘʣʘʧ ʝʪʝʜʽ. ʄסײʘʣʽʤʜʝʨ ʦץʳʪʫʜʳש ʞʘשʘ ᴅʜʽʩʪʝʨʽ ʤʝʥ ײץʨʘʣʜʘʨʳʥ ʽʟʜʝʫʽ ʢʝʨʝʢ, ʙװʛʽʥʜʝ 

ʜᴅʩʪװʨʣʽ ʪװʨʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʢᴇʧʪʝʛʝʥ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽ ʪʠʽʤʩʽʟ ʙʦʣʳʧ ʦʪʳʨ. 

ɸʚʪʦʨʠʪʘʨʣʳץ ץʳʩʳʤ, ʙײʡʨʳץ, ʘʧʝʣʣʷʮʠʷʣʳץ ʝʤʝʩ ʥײʩץʘʫʣʘʨ ʤʝʥ ʜᴅʣʝʣʜʝʥʙʝʛʝʥ 

ʤᴅʣʽʤʜʝʤʝʣʝʨʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʩʘʙʘץʪʘʨ ʪʝʢ ʪʽʪʽʨʢʝʥʫ ʤʝʥ ʢᴇשʽʣʩʽʟʜʽʢ ʪʫʜʳʨʘʜʳ. 

ʆץʳʪʫʜʳש ʟʘʤʘʥʘʫʠ ᴅʜʽʩʪʝʨʽ ʤʝʥ ײץʨʘʣʜʘʨʳ ʧᴅʥʛʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳץʪʳש ʜʘʤʫʳʥʘ 

ʳץʧʘʣ ʝʪʫʽ, ʦץʫʰʳʣʘʨʜʳש ʦʡʣʘʫ ᴅʨʝʢʝʪʪʝʨʽʥ ʳʥʪʘʣʘʥʜʳʨʫʳ, ᴇʟʘʨʘ ʪʘʣʘʧ ץʦʶ ʤʝʥ 

ʩʳʡʣʘʩʪʳץ ʠʜʝʷʣʘʨʳʥ ʞװʟʝʛʝ ʘʩʳʨʫʳ, ʦץʫʰʳʣʘʨʜʳש ᴇʟʽʥʜʽʢ ץʳʟʤʝʪʽʥ ʞʘʥʜʘʥʜʳʨʫʳ 

ʢʝʨʝʢ. ɹײʣ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ, ʩʘʙʘץʪʘʨʜʘ ʦʡʳʥ ʩᴅʪʪʝʨʽʥ ʧʘʡʜʘʣʘʥʫ, ʩʦʥʜʘʡ ï ʘץ, ʦʡʳʥ 

ʪװʨʽʥʜʝ ʙʘʨʣʳץ ʩʘʙʘץʪʘʨʜʳ ᴇʪʢʽʟʫʜʽש ʢʝʣʝʰʝʛʽ װʣʢʝʥ.  

ʆϨʫ ʦʡʳʥʜʘʨʳ ʙʽʨʥʝʰʝ ʤʘϬʳʟʜʳ ʬʫʥʢʮʠʷʣʘʨʜʳ ʙʽʨʽʢʪʽʨʝʜʽ: 

1. ʆץʳʪʫ ï ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʫ ʙʽʣʽʢʪʝʨʽ ʤʝʥ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ, ʧᴅʥ  ʙʦʡʳʥʰʘ 

ʙʽʣʽʤʜʽ  ʢʝשʝʡʪʫ ʞᴅʥʝ ʪʝʨʝשʜʝʪʫ, ʦʩʳ ʙʽʣʽʤʜʽ ʞʘשʘ ʩʪʘʥʜʘʨʪʪʳ ʝʤʝʩ ʞʘסʜʘʡʣʘʨʜʘ 

ʧʘʡʜʘʣʘʥʫ ʙʽʣʽʢʪʝʨʽʥ ʜʘʤʳʪʫ. 

2. ʆʡʳʥ - ʩʘʫʳץ ï ʩʳʥʳʧʪʘ ץʦʣʘʡʣʳ ʘʪʤʦʩʬʝʨʘ ײץʨʫ, ʩʘʙʘץʪʳ ʟʝʨʽʢʪʽʨʤʝʡ, 

 .ʘ ʘʡʥʘʣʜʳʨʫסʪʳ ʰʘʨʘץʳʟʳץ

3. ʂʦʤʤʫʥʠʢʘʪʠʚʪʽʣʽʢ ï ʦץʫʰʳʣʘʨʜʳש ʪʦʙʳʥ ʙʽʨʽʢʪʽʨʫ, ʵʤʦʮʠʦʥʘʣʜʳ 

ʙʘʡʣʘʥʳʩʪʘʨ ʦʨʥʘʪʫ. 

4. ʈʝʣʘʢʩʘʮʠʷ ï ץʘʨץʳʥʜʳ ʞʘʪʪʳסʫ ʢʝʟʽʥʜʝ ʞװʡʢʝ ʞװʡʝʩʽʥʝ ʢװʰ ʪװʩʽʨʤʝʡ, 

ʪʫʳʥʜʘʡʪʳʥ ʵʤʦʮʠʦʥʘʣʜʳ  ʢʝʡʙʽʨ ʢװʡʟʝʣʽʩʪʝʨʜʽ ʞʝשʽʣʜʝʪʫ. 

5. ʄʦʪʠʚʘʮʠʷʣʳץ ï ʪʨʘʥʩʬʦʨʤʘʮʠʷʣʳץ-ʦץʫ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʤʽʥʜʝʪʪʝʨ ʤʝʥ 

ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ װʰʽʥ ʧᴅʥʜʽ ʦץʫסʘ, ʙʽʣʽʤʜʽ ʰʳסʘʨʤʘʰʳʣʳץ ʪװʨʣʝʥʜʽʨʫʛʝ  

 .ʘʣʳʧʪʘʩʪʳʨʫץ  ʳʟʫ ʪʝʪʽʢʪʝʨʽʥסʪʫ ץʫʰʳʣʳסʳʟʳץ   ,ʘʞʝʪʪʽʣʽʢʪʝʨʜʽץ

ʊᴅʞʽʨʠʙʝ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʦʨʛʘʥʠʢʘʣʳץ ʭʠʤʠʷʥʳ ʪװʩʽʥʫ ʦץʫʰʳʣʳʨ װʰʽʥ ץʠʳʥʜʳץ 

ʪʫסʳʟʘʪʳʥʜʳסʳ ʝʤʪʠʭʘʥ ʥᴅʪʠʞʝʣʝʨʽ ʘʨץʳʣʳ ʨʘʩʪʘʣʘʜʳ: ʪװʣʝʢʪʝʨ ʦʨʛʘʥʠʢʘʣʳץ ʭʠʤʠʷ 

ʙʦʡʳʥʰʘ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʥʘʰʘʨ ʦʨʳʥʜʘʡʜʳ. ʆץʫʰʳʣʘʨ װʰʽʥ ʝץ שʠʳʥ ʤʘʟʤײʥ 

ʵʣʝʤʝʥʪʪʝʨʽʥʝ ʞʘʪʘʪʳʥʜʘʨ: 

¶ ʆʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨʜʳײץ שʨʘʤʳ ʤʝʥ ײץʨʳʣʳʤʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ; 

¶ ʍʠʤʠʷʣʳץ ץʘʩʠʝʪʪʝʨʜʽש ʟʘʪʪʘʨʜʳײץ שʨʳʣʳʤʳʥʘ ʪᴅʫʝʣʜʽʣʽʛʽ; 

¶ ʄʝʢʪʝʧ ʧʨʘʢʪʠʢʘʩʳʥʜʘ ʦץʳʪʳʣʘʪʳʥ ʟʘʪʪʘʨʜʳש ʥʦʤʝʥʢʣʘʪʫʨʘʩʳ; 

¶ ʈʝʘʢʮʠʷʣʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫ ʰʘʨʪʪʘʨʳ; 

¶ ʆʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨʜʳץ שʘʪʳʩʫʳʤʝʥ ʨʝʘʢʮʠʷ ʤʝʭʘʥʠʟʤʜʝʨʽ; 

¶ ʆʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨʜʳש ʤʦʣʝʢʫʣʘʣʘʨʳʥʜʘסʳ ʘʪʦʤʜʘʨʜʳש ᴇʟʘʨʘ ᴅʩʝʨʽ. 

ʆʡʳʥ ᴅʜʽʩʪʝʨʽʥ ʧʘʡʜʘʣʘʥʳʧ ʦץʳʪʫ ʦʩʳ ץʠʳʥʜʳץʪʘʨʜʳ ʞʝשʽʣʜʝʪʝʜʽ ʜʝʧ ʩʘʥʘʡʤʳʟ. 

ᴄʜʝʪʪʝ, ʦʡʳʥ ʙʘʩʪʘʫʳʰ ʞᴅʥʝ ʦʨʪʘ ʤʝʢʪʝʧ ʞʘʩʳʥʜʘסʳ ʙʘʣʘʣʘʨסʘ ʢᴇʙʽʨʝʢ ʪᴅʥ ʩʠʷץʪʳ, 

ʙʽʨʘץ ʪᴅʞʽʨʠʙʝ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʽʩʢʝʨʣʽʢ ʥʝʤʝʩʝ ʟʠʷʪʢʝʨʣʽʢ ʦʡʳʥ ʪװʨʽʥʜʝ ᴇʪʢʽʟʽʣʛʝʥ 

ʩʘʙʘץʪʘʨ ʦʨʪʘ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʳש ʩʘʥʘʩʳʥʜʘ ʘʡʪʘʨʣʳץʪʘʡ ʽʟ ץʘʣʜʳʨʘʜʳ. ʄײʥʜʘʡ 

ʩʘʙʘץʪʘʨ ʙʘʨʳʩʳʥʜʘ ʘʣʳʥסʘʥ ʙʽʣʽʤ   ʙʝʨʽʢ ץʘʣʳʧʪʘʩʘʜʳ, ץʦʩʳʤʰʘ ʘץʧʘʨʘʪ ʽʟʜʝʫʛʝ 

ʙʘסʳʪʪʘʣסʘʥ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ ʦʷʥʘʜʳ. ɹײʣ ʙײʨʳʥʥʘʥ ʙʝʣʛʽʣʽ 

ʰʳʥʜʳץ,  ʙʽʣʽʤ ʪᴅʞʽʨʠʙʝ, ᴇʟʜʽʛʽʥʝʥ ʽʟʜʝʥʫ  ʢʝʟʽʥʜʝ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʜײʨʳʩ 

 .ʛʝʨʽʣʝʜʽשʡʨʝʪʽʣʛʝʥ ʢʝʟʜʝ ʜʝ ʙʝʨʽʢ ʤʝװ

ʄסײʘʣʽʤ ʩʘʙʘץʪʳש ᴅʨʪװʨʣʽ ʢʝʟʝשʜʝʨʽʥʜʝ ʦʡʳʥ ʩᴅʪʪʝʨʽʥ ץʦʣʜʘʥʘ ʘʣʘʜʳ: ʞʘשʘ 

ʤʘʪʝʨʠʘʣʜʳ ʪװʩʽʥʜʽʨʫ, ᴇʪʢʝʥʜʽ ץʘʡʪʘʣʘʫ, װʡ ʪʘʧʩʳʨʤʘʩʳ ʞᴅʥʝ ʪ.ʙ. ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʞʝʢʝ, 

ʪʦʧʪʳץ ʞᴅʥʝ ʞʘʣʧʳ  ʪװʨʜʝ  ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ʉʘʙʘץʪʘ ʦץʳʪʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ 

 שʠʤʳʣʳʥʳץ-ʽʩ ץʪʘʥʳʤʜʳ  שʘ, ʦʣʘʨʜʳסʨʜʽʩʪʝʨʽʥ ʜʘʤʳʪʫװ  ʟʝʡʽʥ שʫʰʳʣʘʨʜʳץʰʽʥ ʦװ

ʜʘʤʫ ʜʝשʛʝʡʽʥ ʘʨʪʪʳʨʫסʘ (ʩʘʣʳʩʪʳʨʫ, ʞʘʣʧʳʣʘʫ, ʘʙʩʪʨʘʢʮʠʷʣʘʫ ʞᴅʥʝ ʪ.ʙ.) ʢᴇʧ ʢᴇשʽʣ 

ʙᴇʣʫ ʢʝʨʝʢ. 
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 ʙʽʣʽʤ ʙʝʨʫ ץʳʪʫʜʘ ʩʘʥʜʳץʭʠʤʠʷʥʳ ʦ ץʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʦʨʛʘʥʠʢʘʣʳפ

ʨʝʩʫʨʩʪʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʭʠʤʠʷʥʳ ʦץʳʪʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥʝ ʦש ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʪʘסʳ ʜʘ ʘʪʘʧ 

ᴇʪʢʽʤʽʟ ʢʝʣʝʜʽ.  
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ʄɽʂʊɽʇʊɽɻɯ ʍʀʄʀʗ ʂʋʈʉʓʅʓר ʂתʈɼɽʃɯ ʊɸפʓʈʓʇʊɸʈʓʅ ʆפʓʊʋ 

 ʆʃɼɸʅʋפ ɹɽʃʉɽʅɼɯ ᴄɼɯʉʊɽʈɯʅ רʓʊʋɼʓפɼɽʈɯʉɯʅɼɽ ʆת
 

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

(ʄ. ϧʦʟʳʙʘʝʚ ʘʪʳʥʜʘϤʳ ʉϧʋ) 

 

ʆץʳʪʫʜʳש ʙʝʣʩʝʥʜʽ ʞᴅʥʝ ʠʥʪʝʨʙʝʣʩʝʥʜʽ װʣʛʽʣʝʨʽʥ ʝʥʛʽʟʫ ï ʙװʛʽʥʛʽ ʪʘשʜʘ ᴇʟʝʢʪʽ 

ʤᴅʩʝʣʝʥʽש ʙʽʨʽ. ʉʝʙʝʙʽ, ʦץʫʰʳ ʦץʫ װʜʝʨʽʩʽʥʝ ʙʝʣʩʝʥʜʽ ʘʨʘʣʘʩץʘʥ ʢʝʟʜʝ סʘʥʘ ʙʝʨʽʣʛʝʥ 

ʤʘʪʝʨʠʘʣʜʳ ʞʝשʽʣ ʤʝשʛʝʨʽʧ, ʞʘץʩʳ ʝʩʽʥʜʝ ʩʘץʪʘʡʜʳ, ʤᴅʥʽʥʝ ʪʝʨʝשʽʨʝʢ שװʽʣʝʜʽ. 

ʉʦʥʜʳץʪʘʥ ʜʘ ʙװʛʽʥʛʽ ʢװʥ ʪʘʣʘʙʳ ï ʦץʫʰʳʥʳ ʙʝʣʩʝʥʜʽ ᴅʨʝʢʝʪʢʝ ʪʘʨʪʫ. ʆץʳʪʫ װʜʝʨʽʩʽʥʜʝ 

ʪײʣסʘ ʟʝʨʪʪʝʫ ʪʘץʳʨʳʙʳʥʘ, ʪʘʣץʳʣʘʥʘʪʳʥ ʤᴅʩʝʣʝʛʝ, ʞʘסʜʘʷʪץʘ ʙʝʣʩʝʥʝ ʘʨʘʣʘʩʳʧ, 

ʩᴅʪʪʽʣʽʢʢʝ ץʫʘʥʳʧ, ʩᴅʪʩʽʟʜʽʢʢʝ ʨʝʥʽʰ ʙʽʣʜʽʨʽʧ ʦʪʳʨʩʘ סʘʥʘ ʦʥʳש ʽʰʢʽ ʫᴅʞʽ ʦʷʥʘʜʳ. ʉʦʥʜʘ 

 ʰʽʥװ ʘʣʳʧʪʘʩʪʳʨʫץ ʛʝʨʫʛʝ ʳʥʪʘʩʳ ʧʘʡʜʘ ʙʦʣʘʜʳ. ɸʣ ʦʥʳשʘʥʘ ʙʽʣʽʤʜʽ ʩʘʥʘʣʳ ʤʝס

ʙʝʣʩʝʥʜʽ ʦץʫ ʤʝʥ ʦץʳʪʫʜʳש ʪʠʽʤʜʽ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽʥ ʧʘʡʜʘʣʘʥʫ ץʘʞʝʪ. ʉʦʣ ʩʝʙʝʧʪʽ ʜʝ 

 שʩʽʥʽʢʪʝʨʜʽװʪʳ ʪץʫ ʩʠʷץʫ, ʝʥʞʘʨ ʦץʫ, ʠʥʪʝʨʙʝʣʩʝʥʜʽ ʦץʳ ʙʝʣʩʝʥʜʽ ʦסʦʣʜʘʥʳʩʪʘץ ʘʟʽʨʛʽץ

ʘʨʘʞʽʛʽʥ ʘʰʘ ʙʽʣʫʽʤʽʟ ץʘʞʝʪ. ɹʝʣʩʝʥʜʽ ʝʤʝʩ (ʝʥʞʘʨ) ᴅʜʽʩ ï ʙײʣ ʦץʳʪʫʰʳ ᴅʨʝʢʝʪʽ ʤʝʥ 

ʙʘʩץʘʨʫʳ ʙʘʩʳʤʜʳץץʘ ʠʝ, ʘʣ ʦץʫʰʳʣʘʨ - ʦʥʳש ʥײʩץʘʫʳʥ ʦʨʳʥʜʘʡʪʳʥ, ʝʥʞʘʨ 

ʪʳשʜʘʫʰʳ. ʆץʳʪʫʰʳ ʤʝʥ ʦץʫʰʳ ʙʘʡʣʘʥʳʩʳ ʩײʨʘץ-ʞʘʫʘʧ, ᴇʟʜʽʢ, ʙʘץʳʣʘʫ ʞײʤʳʩʪʘʨʳ, 

ʪʝʩʪ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʘʜʳ. פʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʪײʨסʳʩʳʥʘʥ ʘʣסʘʥʜʘ ʙײʣ 

ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʦץʫʰʳʣʘʨʜʳש ʤʝשʛʝʨʫʽ װʰʽʥ ʪʠʽʤʩʽʟ ᴅʜʽʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɼʝʛʝʥʤʝʥ, ʦʥʳש ʜʘ ᴇʟ ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʙʘʨ. ɸʪʘʧ ʘʡʪʘʪʳʥ ʙʦʣʩʘץ, ʦץʳʪʫʰʳ ᴇʟʽ 

ʙʘʷʥʜʘʡ ʦʪʳʨʳʧ, ʘʟ ʫʘץʳʪ ʽʰʽʥʜʝ ᴇʪʝ ʢᴇʧ ʘץʧʘʨʘʪ ʙʝʨʝ ʘʣʘʜʳ. ʆʥʜʘ ʢᴇʙʽʥʝʩʝ ץʘʨʳʤ-

  .ʟʝʛʝ ʘʩʘʜʳװʳʪʪʘ ʞסʳʪʫʰʳ ʪʘʨʘʧʳʥʘʥ, ʙʽʨ ʙʘץʘʪʳʥʘʩ ʦʨʥʘʪʫ, ʜʠʘʣʦʛ ʦץ
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ʉʫʨʝʪ 1. ɹʝʣʩʝʥʜʽ ʝʤʝʩ ʦץʳʪʫʜʘסʳ ʦץʳʪʫʰʳ- ʦץʫʰʳ ץʘʨʳʤ-ץʘʪʳʥʘʩʳ  

ɹʝʣʩʝʥʜʽ ᴅʜʽʩ. ɹײʣ ï ʦץʳʪʫʰʳ ʤʝʥ ʦץʫʰʳʣʘʨʜʳש ʩʘʙʘץʪʳש ᴇʥ ʙʦʡʳʥʜʘ ᴇʟʘʨʘ 

ʙʝʣʩʝʥʜʽ ᴅʨʝʢʝʪʽ ʞװʟʝʛʝ ʘʩʘʪʳʥ ʦץʫ ʤʝʥ ʦץʳʪʫ ᴅʜʽʩʽ. ʆץʫʰʳʣʘʨ - ʝʥʞʘʨ ʪʳשʜʘʫʰʳ ʝʤʝʩ, 

ʩʘʙʘץץʘ ʙʝʣʩʝʥʜʽ ץʘʪʳʩʫʰʳ. ʆץʫʰʳ ʝʥʞʘʨ ʩʫʙʲʝʢʪ ʪװʨʽʥʜʝ ʢᴇʨʽʥʝʪʽʥ ʜᴅʩʪװʨʣʽ ʦץʳʪʫʜʘ 

ʦץʳʪʫʰʳ סʘʥʘ ʥʝʛʽʟʛʽ ᴅʨʝʢʝʪ ʠʝʩʽ ʞᴅʥʝ ʩʘʙʘץ ʤʝʥʝʜʞʝʨʽ ʙʦʣʘʪʳʥ ʙʦʣʩʘ, ʙײʣ ʞʝʨʜʝ ʦʣ 

ʦץʫʰʳʤʝʥ ʪʝש ʜᴅʨʝʞʝʣʽ.  

ɹʝʣʩʝʥʜʽ ᴅʜʽʩ ʦץʳʪʫʜʳש ʜʝʤʦʢʨʘʪʠʷʣʳץ ʩʪʠʣʽʥ ײʩʪʘʥʘʜʳ. ɹʽʣʽʤ ʘʣʫʰʳ ʩʘʙʘץ ʙʦʡʳ 

 ,ʘʪʳʩʘʜʳ: ʪʘʧʩʳʨʤʘʥʳ ᴇʟʽ ʦʨʳʥʜʘʡʜʳץ ʘסʳʥ ᴇʟʽ ʞʘʩʘʫסʜʝʨʽʩʢʝ  ʘʨʘʣʘʩʘ ʦʪʳʨʳʧ, ʙʘʨʣʳװ

ʪʘʣʜʘʫסʘ ʙʝʣʩʝʥʝ ʘʨʘʣʘʩʘʜʳ, ʞʘשʘ ʪʘץʳʨʳʧʪʳ ʤʝשʛʝʨʫʛʝ ʘʪʩʘʣʳʩʘʜʳ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʫʨʝʪ 2. ɹʝʣʩʝʥʜʽ ʦץʳʪʫʜʘסʳ ʦץʳʪʫʰʳ- ʦץʫʰʳ ץʘʨʳʤ-ץʘʪʳʥʘʩʳ 

 

ʀʥʪʝʨʙʝʣʩʝʥʜʽ ᴅʜʽʩ. ʀʥʪʝʨʙʝʣʩʝʥʜʽ ʞᴅʥʝ ʙʝʣʩʝʥʜʽ ᴅʜʽʩʪʝʨ ʘʨʘʩʳʥʜʘ ץײʩʘʩʪʳץ 

ʙʦʣסʘʥʳʤʝʥ, ʦʣʘʨʜʳש ᴇʟʘʨʘ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʜʝ ʙʘʨ. ʀʥʪʝʨʙʝʣʩʝʥʜʽ (çInterè - ᴇʟʘʨʘ, çactè - 

ᴅʨʝʢʝʪ) ï װʥʝʤʽ ʙʽʨʝʫʤʝʥè - ᴇʟʘʨʘ, çactè - ᴅʨʝʢʝʪ) ï װʥʝʤʽ ʙʽʨʝʫʤʝʥ ᴅʨʝʢʝʪʪʝʩʪʽʢʪʝ, 

ʜʠʘʣʦʛ ײץʨʳʧ, ᴅשʛʽʤʝʣʝʩʫ װʩʪʽʥʜʝ ʙʦʣʫʳ ʪʠʽʩ. ɹʘʩץʘʰʘ ʘʡʪץʘʥʜʘ, ʙʝʣʩʝʥʜʽ ᴅʜʽʩʢʝ 

 ʢᴇʣʝʤʜʝ ᴅʨʝʢʝʪʪʝʩʪʽʢʪʝ שʘʥʘ ʝʤʝʩ, ʙʽʨ-ʙʽʨʽʤʝʥ ʢʝס ʳʪʫʰʳʤʝʥץʫʰʳ ʪʝʢ ʦץʘʥʜʘ ʦסʘʨʘץ

ʙʦʣʫʣʘʨʳ ʰʘʨʪ ʞᴅʥʝ ʦʥʳש ʙʝʣʩʝʥʜʽʣʽʛʽ ʙʘʩʳʤʜʳʣʳץץʘ ʠʝ. ɸʣ ʦץʳʪʫʰʳ - ʩʘʙʘץʪʳש 

ʤʘץʩʘʪʳʥʘ ʞʝʪʫ ʞʦʣʳʥʜʘ ʦʣʘʨסʘ ʙʘסʳʪ ʙʝʨʫʰʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦץʫʰʳʥʳ ʙʝʣʩʝʥʜʽ 

ᴅʨʝʢʝʪʢʝ ʞײʤʳʣʜʳʨʳʧ, ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ᴇʟ ʙʝʪʪʝʨʽʤʝʥ ʤʝשʛʝʨʫʛʝ ʞʝʪʝʣʝʧ ʦʪʳʨʘʪʳʥ 

ᴇʟʘʨʘ ʙʝʣʩʝʥʜʽ ʞʘʪʪʳסʫʣʘʨ ʤʝʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ᴅʟʽʨʣʝʡʜʽ. ʀʥʪʝʨʙʝʣʩʝʥʜʽ ʩʘʙʘץʪʳש 

ʥʝʛʽʟʽʥ ᴇʟʘʨʘ ʙʝʣʩʝʥʜʽʣʽʢʢʝ ʞײʤʳʣʜʳʨʘʪʳʥ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨ ײץʨʘʡʜʳ. ʆץʫʰʳʣʘʨ ʞʘשʘ 

ʪʘץʳʨʳʧʪʳ ʜʘ ᴇʟʜʝʨʽ ʤʝשʛʝʨʝʜʽ. ʀʥʪʝʨʙʝʣʩʝʥʜʽ ᴅʜʽʩʪʝʨ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ ʦץʫ 

ʤʘʪʝʨʠʘʣʳʥ ʞʳʣʜʘʤ ʤʝשʛʝʨʝʜʽ, ʝʩʪʝʨʽʥʝ ʩʘץʪʘʫסʘ ʜʘ ʪʠʽʤʜʽ. ʉʦʥʜʳץʪʘʥ ʜʘ 

ʠʥʥʦʚʘʮʠʷʣʳץ ʦץʳʪʫʜʳש ʥʝʛʽʟʽ ʠʥʪʝʨʙʝʣʩʝʥʜʽ ᴅʜʽʩʪʝʨʜʝ ʞʘʪʳʨ.  

 

ʆʩʳ ʟʝʨʪʪʝʫ ʞײʤʳʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 9 ʩʳʥʳʧʪʘ ץʘʨʘʩʪʳʨʳʣʘʪʳʥ ʝש ᴇʟʝʢʪʽ 

ʪʘץʳʨʳʧʪʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ çʊɽʆʈʀʗʃʓϧ ʄϭʄʂɯʅɼɯʂʇɽʅ 

ʉɸʃʓʉʊʓʈϣɸʅɼɸϣʓ ʈɽɸʂʎʀʗ Ϲʅɯʄɯ ʐʓϣʓʄʓʅʓϫ ʄɸʉʉɸʃʓϧ, 

ʂϹʃɽʄɼɯʂ ϭʃɽʉʊɽʈɯè  ʪʘץʳʨʳʙʳ ʙʦʡʳʥʰʘ ʩʘʙʘץ ᴇʪʢʽʟʽʣʜʽ ʞᴅʥʝ ʩʘʙʘץʪʘ 

ʠʥʪʝʨʙʝʣʩʝʥʜʽ ᴅʜʽʩʪʝʨ ץʦʣʜʘʥʳʣʜʳ.  

 

ɹײʣ ʩʘʙʘץʪʳש ʤʘץʩʘʪʳ - ʪʝʦʨʠʷʣʳϨ ʤϮʤʢʽʥʜʽʢʧʝʥ  ʩʘʣʳʩʪʳʨϤʘʥʜʘϤʳ  ʨʝʘʢʮʠʷ 

ϺʥʽʤʽʥʽϬ ʰʳϤʳʤʳʥ ʝʩʝʧʪʝʫ. 

ɹʘʨʣʳץ ʦץʫʰʳʣʘʨ: ʜʘʡʳʥ ʬʦʨʤʫʣʘʥʳ  ʧʘʡʜʘʣʘʥʳʧ, ʝʩʝʧʪʝʨʜʽ ʰʳϤʘʨʘ ʘʣʘʜʳ. 

ʆץʫʰʳʣʘʨʜʳש ʢᴇʙʽʩʽ: ʙʝʨʽʣʛʝʥ ʬʦʨʤʫʣʘʥʳ ʪϮʨʣʝʥʜʽʨʝ ʦʪʳʨʳʧ Ϩʦʣʜʘʥʘ ʘʣʘʜʳ. 

ʆפʋʐʓ 

ʆפʋʐʓ 

ʆפʋʐʓ 

ʆפʓʊʋʐʓ 
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ʂʝʡʙʽʨ ʦץʫʰʳʣʘʨ: ʢϮʨʜʝʣʽ ʝʩʝʧʪʝʨʜʽ ʰʳϤʘʨʘ ʘʣʘʜʳ. 

ɾʘʣʧʳ ʢʝʟ-ʢʝʣʛʝʥ ʭʠʤʠʷʣʳץ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʫ ʢʝʟʽʥʜʝ ʢʝʟʜʝʩʝʪʽʥ  ץʠʳʥʜʳץʪʘʨ 

ʪᴇʤʝʥʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ: 

 

 
 

ʉʫʨʝʪ 3. ʍʠʤʠʷʣʳץ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʫ ʢʝʟʽʥʜʝ ʢʝʟʜʝʩʝʪʽʥ  ץʠʳʥʜʳץʪʘʨ 

 

ɽש ʙʽʨʽʥʰʽ ʭʠʤʠʷʣʳץ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʫ ʢʝʟʽʥʜʝ ʤʳʥʘʥʜʘʡ ʘץʧʘʨʘʪʪʘʨסʘ ץᴇשʽʣ 

ʘʫʜʘʨʫ ʢʝʨʝʢʪʽʛʽʥ ʞᴇʥ ʢᴇʨʝʤʽʥ: 

¶ ϰϤʳʤʜʘʨ ʞϸʥʝ ʟʘϬʜʘʨ; 

¶ ʪʝʦʨʠʷʣʘʨʤʝʥ ʬʘʢʪʽʣʝʨ; 

¶ ʟʘʪʪʳϬ Ϩʘʩʠʝʪʪʝʨʽ; 

¶ Ϩʘʥʜʘʡ ʜʘ ʙʽʨ ʭʠʤʠʷʣʳϨ ʨʝʘʢʮʠʷʣʘʨ; 

¶ ʦϨʫʰʳʣʘʨʜʳϬ ʦʡʣʘʫ ʜʘϤʜʳʩʳ; 

¶ ʰʝʰʫ ʢʝʟʽʥʜʝʛʽ ϸʜʽʩʪʝʨ. 

ʂװʨʜʝʣʽ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʫ ʞʦʣʜʘʨʳʥ װʡʨʝʪʫ ʘʣʜʳʥʜʘ, ʦʩʳ ʝʩʝʧʪʽ ʰʳסʘʨʫ 

ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨʜʘ (ʞʳʣ ʩʘʡʳʥ) ʢʝʟʜʝʩʝʪʽʥ ץʠʳʥʰʳʣʳץʪʘʨ: ʧʨʘʢʪʠʢʘʣʳץ ʰʳסʳʤ 

ʤʝʥ ʪʝʦʨʠʷʣʳץ ʰʳסʳʤ ʪʫʨʘʣʳ ʪʦʣʳץץʘʥʜʳ ʪװʩʽʥʙʝʫʽ. ʉʦʥʜʳץʪʘʥ, ʝʩʝʧ ʰʳסʘʨʫ 

ʘʣʜʳʥʜʘ ʦץʫʰʳʣʘʨʤʝʥ çʇʨʦʙʣʝʤʘʣʳץ ʤᴅʩʝʣʝʥʽ ʪʘʣʜʘʫè ʩʪʨʘʪʝʛʠʷʩʳʥ ץʦʣʜʘʥʳʧ, ʥʘץʪʳ 

ʞʘסʜʘʡʜʘ ʭʠʤʠʷʣʳץ ʨʝʘʢʮʠʷʣʘʨ ʢʝʟʽʥʜʝ ᴇʥʽʤʥʽש ʤʘʩʩʘʩʳ ᴅʨץʘʰʘʥ ʝʩʝʧʪʝʣʛʝʥʥʝʥ ʘʟ 

ʙʦʣʘʜʳ. ʅʝʣʽʢʪʝʥ? ʜʝʛʝʥ ʧʨʦʙʣʝʤʘʣʳץ ʩײʨʘץ ץʦʡʜʳʤ.  

ɹײʣ ʩײʨʘץʪʳש ʰʝʰʽʤʽʥ ʪʘʙʫ װʰʽʥ ʪᴇʤʝʥʜʝʛʽ ʩʠʪʫʘʮʠʷʣʘʨ ץʘʨʘʩʪʳʨʳʣʜʳ. 

¶ ʂϺʧʪʝʛʝʥ ʭʠʤʠʷʣʳϨ ʨʝʘʢʮʠʷʣʘʨ Ϩʘʡʪʳʤʜʳ ʞϸʥʝ ʩʦϬʳʥʘ ʜʝʡʽʥ ʞϮʨʤʝʡʜʽ. 

¶ ʆʨʛʘʥʠʢʘʣʳϨ ʟʘʪʪʘʨ Ϻʟʘʨʘ ϸʨʝʢʝʪʪʝʩʢʝʥ ʢʝʟʜʝ ʢϺʙʽʥʝʩʝ Ϩʦʩʳʤʰʘ Ϻʥʽʤ ʪϮʟʽʣʝʜʽ. 

¶ ɻʝʪʝʨʦʛʝʥʜʽ ʨʝʘʢʮʠʷʣʘʨʜʘ ʢʝʡʙʽʨ ʟʘʪʪʘʨ ʨʝʘʢʮʠʷʣʘʨϤʘ ʪϮʩʧʝʡʜʽ. 

¶ ɻʘʟ ʪϸʨʽʟʜʽ ʟʘʪʪʘʨʜʳϬ ʙʽʨ ʙϺʣʽʛʽ ϰʰʳʧ ʢʝʪʫʽ ʤϮʤʢʽʥ. 

¶ ʊϰʥʙʘ ʪϮʩʢʝʥ ʢʝʟʜʝ ʟʘʪʪʳϬ ʙʽʨ ʙϺʣʽʛʽ ʝʨʽʪʽʥʜʽʜʝ Ϩʘʣʫʳ ʤϮʤʢʽʥ. 

¶ ʍʠʤʠʷʣʳϨ ʨʝʘʢʮʠʷ ʞϮʨʝʪʽʥ ʞʘʙʜʳϨʪʳϬ  ʜʘ ϸʩʝʨʽ ʙʦʣʫʳ ʤϮʤʢʽʥ. 

¶ ɻʝʨʤʝʪʠʢʘ ʞʘϤʳʥʘʥ, ʥʘʰʘʨ ϨʦʩʳʣϤʘʥ Ϩϰʨʘʣʜʘʨ, ʛʘʟ ʪϸʨʽʟʜʽ ʟʘʪʪʳϬ ʙʽʨʥʝʰʝ 
ʢϺʣʝʤʽʥ ʞʦϤʘʣʪʘʜʳ.  
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ʆʩʳ ʩʠʪʫʘʮʠʷʣʘʨʜʳ  ץʘʨʘʩʪʳʨסʘʥʥʘʥ  ʢʝʡʽʥ ʦץʫʰʳʣʘʨʤʝʥ  ץʦʨʳʪʳʥʜʳ ʞʘʩʘʣʜʳ. 

ʈʝʘʢʮʠʷ ʪʝשʜʝʫʽʥʝʥ ʝʩʝʧʪʝʣʛʝʥ ᴇʥʽʤ ʤᴇʣʰʝʨʽ ʪʝʦʨʠʷʣʳץ ʰʳסʳʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣ -

 ʘʥ ʤᴇʣʰʝʨʽ, ʦʣסʪʳ ʘʣʳʥץʥʘ שʣ ʟʘʪʪʳײʳʤ - ʙסʰʳ ץʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ʇʨʘʢʪʠʢʘʣʳס-100%

100% -ʜʘʥ ʘʟ ʙʦʣʘʜʳ. ᴆʥʽʤʥʽש ʽʩ ʞװʟʽʥʜʝ ʘʣʳʥסʘʥ ʤʘʩʩʘʩʳʥʳש ʨʝʘʢʮʠʷ ʪʝשʜʝʫʽʥʝ 

ʩᴅʡʢʝʩ ʪʝʦʨʠʷʣʳץ ʪװʨʜʝ ʘʣʳʥʫʳ ʢʝʨʝʢ ʤʘʩʩʘסʘ ץʘʪʳʥʘʩʳ ᴇʥʽʤʥʽש ʧʨʘʢʪʠʢʘʣʳץ ʰʳסʳʤʳ 

ʜʝʧ ʘʪʘʣʘʜʳ ʞᴅʥʝ ɖ(-etta) ʜʝʧ ʙʝʣʛʽʣʝʥʝʜʽ. ʂʝʡʜʝ ʙײʣ ʰʘʤʘʥʳ ʝʩʝʧʪʝʫ װʰʽʥ ᴇʥʽʤʥʽש 

ʤʘʩʩʘʣʳװ ץʣʝʩʽ ɤ (ʦʤʝʛʘ) ʞᴅʥʝ ʢᴇʣʝʤʜʽʢ װʣʝʩʽ ű(ʬʠ) ʜʝʧ ʘʪʘʣʘʪʳʥ ʰʘʤʘʣʘʨ 

 .ʦʣʜʘʥʳʣʘʜʳץ

ʆץʫʰʳʣʘʨ ʧʨʘʢʪʠʢʘʣʳץ ʞᴅʥʝ ʪʝʦʨʠʷʣʳץ ʰʳסʳʤʤʝʥ ʪʘʥʳʩץʘʥʥʘʥ ʢʝʡʽʥ ʪᴇʤʝʥʜʝʛʽ 

ʝʩʝʧʪʽ ץʘʨʘʩʪʳʨʜʳץ.  

ɽʛʝʨ ϺʥʽʤʥʽϬ ʰʳϤʳʤʳ 80%-ʜʳ Ϩϰʨʘʡʪʳʥ ʙʦʣʩʘ, 20 ʛ ʤʘʛʥʠʡʛʝ ʩϰʡʳʣʪʳʣϤʘʥ 

ʢϮʢʽʨʪ ϨʳʰϨʳʣʳʤʝʥ ϸʩʝʨ ʝʪʢʝʥʜʝ Ϩʘʥʰʘ ʢϺʣʝʤ (Ϩ.ʞ.) ʩʫʪʝʢ ʙϺʣʽʥʽʧ ʰʳϤʘʜʳ?  

ɸʨʳ ץʘʨʘʡ ʝʩʝʧʪʽ ʰʳסʘʨʫ װʰʽʥ çʐʝʰʽʤ ɸϤʘʰʳè ᴅʜʽʩʽ ץʦʣʜʘʥʳʣʜʳ. ɽʛʝʨ ʝʩʝʧʪʽ 

ʰʳסʘʨʫʜʳש ʝʢʽ ʥʝʤʝʩʝ ʙʽʨʥʝʰʝ ᴅʜʽʩʽ ʙʦʣʩʘ, ʦʥʜʘ ʦʩʳ çʐʝʰʽʤ ɸϤʘʰʳʥè ץʦʣʜʘʥʫ ᴇʪʝ 

ʪʠʽʤʜʽ ʙʦʣʘʜʳ.  

ɹײʣ ᴅʜʽʩ ʦץʫʰʳʣʘʨסʘ ʪʦʧʪʘ ʩʳʥʳʧʪʘʩʪʘʨʳʤʝʥ ʳʥʪʳʤʘץʪʘʩʘ ʦʪʳʨʳʧ, ץʘʨʳʤï

 ʩʪʘʥʳʤʜʘʨʳʤʝʥײ ʨʣʽװʘ, ᴅʨʪסʘʫסʦʨץ ʘ ʞᴅʥʝסʩʳʥʫײ ʘ, ʠʜʝʷʣʘʨʜʳסʘʪʳʥʘʩ ʞʘʩʘʫץ

ʘʣʤʘʩʫסʘ, ʙʘʨʳʥʰʘ ʙʝʣʩʝʥʜʽ ץʘʪʳʩʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʉʘʙʘץ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʩʘʥʳʥʘ ʩᴅʡʢʝʩ ʩʳʥʳʧʪʳ 2 ʪʦʧץʘ ʙᴇʣʜʽʤ ʞᴅʥʝ 

ʪʦʧʪʘʨסʘ ʙʽʨʜʝʡ ʝʩʝʧ ʪʘʨʘʪʪʳʤ. ʆץʫʰʳʣʘʨ ʙײʥʜʘʡ ʝʩʝʧʪʽ ʙʽʨʽʥʰʽ ʨʝʪ ץʘʨʘʩʪʳʨʳʧ 

ʦʪʳʨסʘʥʜʳץʪʘʥ, ʝʩʝʧʪʽ 2 ᴅʜʽʩʧʝʥ  ʰʳסʘʨʫ װʰʽʥ ʤʝʥ ʦʣʘʨסʘ ʘʣʛʦʨʠʪʤ ʙʝʨʜʽʤ.  

 

 
 

ʉʫʨʝʪ 4. ɽʩʝʧʪʽ  ʰʳסʘʨʫ ʘʣʛʦʨʠʪʤʽ 

 

ʊʦʧʪʘʨ ᴇʟʜʝʨʽʥʝ ץʘʥʜʘʡ ᴅʜʽʩ ʪʠʽʤʜʽ, ʩʦʥʳ  ʪʘשʜʘʧ ʝʩʝʧʪʽ ʰʳסʘʨʜʳ.  

ʂʝʨʽ ʙʘʡʣʘʥʳʩ ʘʣʫ װʰʽʥ ʤʝʥ ʇʆʇʉ ʬʦʨʤʫʣʘʩʳʥ ץʦʣʜʘʥʜʳʤ. 
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ʉʫʨʝʪ 5. ʂʝʨʽ ʙʘʡʣʘʥʳʩ 

 ʆץʫʰʳʣʘʨ ʥʝ ʩʝʙʝʧʪʝʥ  ʦʩʳ ᴅʜʽʩʪʽ ʪʘשʜʘסʘʥʳʥ ʞᴅʥʝ ʜʝ ץʘʥʜʘʡ  ʘʣʛʦʨʠʪʤʜʽ ʪʘשʜʘʧ 

ʘʣʳʧ, ʞײʤʳʩ ʽʩʪʝʛʝʥ ʜᴅʣʝʣʜʝʜʽ.  

ʆʩʳ ʪʘץʳʨʳʧʪʳ ʙʝʢʽʪʫ װʰʽʥ ʦץʫʰʳʣʘʨʤʝʥ ʪʘסʳ ʙʽʨ ʝʩʝʧ ʰʳסʘʨʜʳץ.  

ɾʘʣʧʳ ʙײʣ ʪʠʧʪʝʛʽ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʫʜʘ ʦץʫʰʳʣʘʨʜʘ ʢᴇʧʪʝʛʝʥ ץʠʳʥʜʳץʪʘʨ 

ʢʝʟʜʝʩʝʜʽ. ʂᴇʧ ʦץʫʰʳʣʘʨ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨסʘʥ ʢʝʟʜʝ ʝʩʝʧʪʽש ʤʘʟʤײʥʳʤʝʥ ʤץײʠʷʪ 

ʪʘʥʳʩʳʧ, ʤᴅʣʽʤʝʪʪʝʨ ʤʝʥ ʰʘʨʪʪʘʨʜʳ ʪʘʣʜʘʫʜʘ ʥʝʤײץʨʘʡʣʳʣʳץ ʪʘʥʳʪʘʜʳ. ɹײʣ ᴇʟ 

ʢʝʟʝʛʽʥʜʝ ʭʠʤʠʷ ʝʩʝʧʪʝʨʽʥ ʰʳסʘʨʫ ץʠʳʥ ʜʝʛʝʥ סײʳʤ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ.  

ɾʘʣʧʳʣʘʡ ʘʣסʘʥʜʘ ʝʩʝʧʪʽײץ שʨʳʣʳʤʳ ʝʩʝʧʪʽש ʰʘʨʪʪʘʨʳ ʤʝʥ ʩײʨʘץʪʘʥ ʪײʨʘʜʳ. 

ʆץʫʰʳʣʘʨ ʝʩʝʧʪʽ ʪʘʣʜʘסʘʥʜʘ ʪᴇʤʝʥʜʝʛʽʣʝʨʛʝ ʥʘʟʘʨ ʘʫʜʘʨסʘʥ ʜײʨʳʩ. ʆʣʘʨ: 

 

 
 

ʉʫʨʝʪ 6. ɽʩʝʧʪʽ ʪʘʣʜʘʫ 

 

1. ʊʘʧʩʳʨʤʘʥʳש ʤʘʟʤײʥʳʥ ʪװʩʽʥʫ;  

2. ʄᴅʣʽʤʝʪʪʝʨ ʤʝʥ ʰʘʨʪʪʘʨ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʘʥʳץʪʘʫ; 

3. ʄᴅʣʽʤʝʪʪʝʨ ʤʝʥ ʩײʨʘץʪʘʨ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʘʥʳץʪʘʫ. 

 ʘʨʫסʡʨʝʪʢʝʥ ʢʝʟʜʝ çɽʩʝʧʪʝʨ ʰʳװ ʘʨʫ ʢʝʨʝʢ ʝʢʝʥʜʽʛʽʥסʘʣʘʡ ʰʳץ ʠʳʥ ʝʩʝʧʪʝʨʜʽפ

ʧʘʨʘסʳè ᴅʜʽʩʽʥ ץʦʣʜʘʥʫ ᴇʪʝ ʪʠʽʤʜʽ ʜʝʧ ʦʡʣʘʡʤʳʥ. ɹײʣ ᴅʜʽʩ ʭʠʤʠʷ, ʬʠʟʠʢʘ, ʤʘʪʝʤʘʪʠʢʘ 

ʝʩʝʧʪʝʨʽʥ ʰʳסʘʨʫʜʘ ʞʠʽ ץʦʣʜʘʥʳʣʘʜʳ.  

ɹײʣ çɽʩʝʧʪʝʨ ʰʳסʘʨʫ ʧʘʨʘסʳè ʧʨʦʙʣʝʤʘʣʘʨ, ʝʩʝʧʪʽש ʙʝʨʽʣʛʝʥʽ, ץʘʥʜʘʡ ʜʝʨʝʢʪʝʨ 

ʞʝʪʢʽʣʽʢʩʽʟ, ʨʝʘʢʮʠʷ ʪʝשʜʝʫʽ, ʰʝʰʫʽ ʜʝʛʝʥ ʙᴇʣʽʢʪʝʨʜʝʥ ʪײʨʘʜʳ. 
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ʇʨʦʙʣʝʤʘʣʘʨ ʙᴇʣʽʤʽʥʝ ʝʩʝʧʪʽ ʰʳסʘʨʫ ץʘʜʘʤʜʘʨʳ ʞʘʟʳʣʘʜʳ. ɹײʣ ᴅʜʽʩʪʽש 

ʝʨʝʢʰʝʣʽʛʽ ʧʘʨʘץ ʘʣʜʳʥ-ʘʣʘ ʤסײʘʣʽʤ ʪʘʨʘʧʳʥʘʥ ʜʘʡʳʥʜʘʣʳʧ, ʦץʫʰʳʣʘʨסʘ ʙʝʨʽʣʝʜʽ. 

ʆץʫʰʳ ʥʝʥʽ ʪʘʙʫ ʢʝʨʝʢ, ץʘʥʜʘʡ ʨʝʘʢʮʠʷ ʪʝשʜʝʫʽʥ ʞʘʟʫ ʢʝʨʝʢ, ץʘʥʜʘʡ ʜʝʨʝʢʪʝʨ 

ʞʝʪʢʽʣʽʢʩʽʟ ʪ.ʙ. ʘץʧʘʨʘʪʪʘʨ ʪʦʣʪʳʨʳʣʘʜʳ. 

 
ɽʩʝʧ: 

ᴄʩʢʝʨʠ ʫʣʘʥʜʳʨסʳʰ ʟʘʪʪʳ ʬʦʩʛʝʥʜʽ  ʉʆʉl2 ʤʳʥʘ ʨʝʘʢʮʠʷ ʘʨץʳʣʳ ʘʣʘʜʳ: 

ʉʆ+ʉl2­ ʉʆʉl2. 224 ʤʣ ʭʣʦʨ ʤʝʥ ʢᴇʤʽʨʪʝʛi (ɯɯ) ʦʢʩʠʜʽ ᴅʨʝʢʝʪʪʝʩʢʝʥʜʝ 200 ʤʣ ʬʦʩʛʝʥ 

ʘʣʳʥʜʳ (ץ.ʞ.). ʆʥʳש ʰʳסʳʤʳ? 

ɹײʣ ʝʩʝʧʪʽ çɽʩʝʧʪʝʨ ʰʳסʘʨʫ ʧʘʨʘסʳè ᴅʜʽʩʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ץʘʣʘʡ ʰʳסʘʨʘʤʳʟ? 

ʆʣ װʰʽʥ: 

1. ʇʨʦʙʣʝʤʘ ʙᴇʣʽʤʽ ʙʘסʘʥʘʩʳʥ ʪʦʣʪʳʨʘʤʳʟ 

 ʳʣʳ ʪʦʣʪʳʨʳʣʘʜʳץʫʰʳ ʘʨץʘʥʜʘʨ ʦסʘʥ ʙʘסʘʣפ .2

ʇʨʦʙʣʝʤʘ ʙᴇʣʽʤʽ ʙʘסʘʥʘʩʳʥʘ ʝʩʝʧʪʽ ʰʳסʘʨʫ ץʘʜʘʤʜʘʨʳ ʞʘʟʳʣʘʜʳ: 

1. ʍʣʦʨʜʳש ʟʘʪ ʤᴇʣʰʝʨʽʥ ʪʘʙʳשʳʟ  

2. ʌʦʩʛʝʥʥʽש ʟʘʪ ʤᴇʣʰʝʨʽʥ ʪʘʙʳשʳʟ  

3. ʌʦʩʛʝʥʥʽש ʢᴇʣʝʤʽʥ ʪʘʙʳשʳʟ  

4. ʌʦʩʛʝʥʥʽש ʧʨʘʢʪʠʢʘʣʳץ ʰʳסʳʤʳʥ ʪʘʙʳשʳʟ  

ɽʥʜʽ ʝʩʝʧʪʽש ʰʳסʘʨʳʣʫʳʥʘ ʥʘʟʘʨ ʘʫʜʘʨʩʘשʳʟʜʘʨ: 

1. ʍʣʦʨʜʳש ʟʘʪ ʤᴇʣʰʝʨʽʥ ʪʘʙʘʤʳʟ. ʆʣ װʰʽʥ ɜ(Cl2) = V(Cl2) /Vm ʬʦʨʤʫʣʘʩʳ 

  ʦʣʜʘʥʳʣʘʜʳ. ʐʝʰʫʽ: ɜ(Cl2) = 0,224ʣ /22,4ʣ/ʤʦʣʴ= 0,01 ʤʦʣʴץ

2. ɜ(Cl2) = ɜ(COCl2); ʨʝʘʢʮʠʷ ʪʝשʜʝʫʽʥ ʞʘʟʳʧ, ʛʘʟʜʘʨʜʳש ʢᴇʣʝʤʜʽʢ ץʘʪʳʥʘʩʪʘʨʳ 
ʙʦʡʳʥʰʘ ʬʦʩʛʝʥʥʽש ʟʘʪ ʤᴇʣʰʝʨʽʥ ʪʘʙʘʤʳʟ.ɜ(Cl2) = ɜ(COCl2) = 0,01 ʤʦʣʴ  

3. ʌʦʩʛʝʥʥʽש ʢᴇʣʝʤʽʥ ʪʘʙʘʤʳʟ:V(COCl2)=ɜ(COCl2)*V m, V(COCl2)=22,4ʣ/ʤʦʣʴ*0,01 

ʤʦʣʴ=0,224ʣ 
4. ʌʦʩʛʝʥʥʽש ʧʨʘʢʪʠʢʘʣʳץ ʰʳסʳʤʳʥ ʪʘʙʘʤʳʟ: ɖ =V(ʧʨ.)*100%/ V(ʪʝʦʨ.), ɖ = 0,2ʣ* 
100%/ 0,224ʣ= 89,3%  
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ɹײʣ ᴅʜʽʩʪʽש ʘʨʪʳץʰʳʣʳסʳ ʦץʫʰʳʣʘʨʜʳ ʩʳʥʠ ʪײʨסʳʜʘʥ ʦʡʣʘʫסʘ װʡʨʝʪʽʧ, ʜʝʨʙʝʩʪʽʢ 

ʧʝʥ ʦʡʣʘʫ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɾᴅʥʝ ʜʝ ץʘʰʳץʪʘʥ ʦץʳʪʫ 

ʞʘסʜʘʡʳʥʜʘ ʦץʫʰʳʣʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ ᴇʪʝ ץʦʣʘʡʣʳ. ʄסײʘʣʽʤ ʤʝʥ ʦץʫʰʳʥʳש 

ʞײʤʳʩʳʥ ʞʝשʽʣʜʝʪʝʜʽ.  

ɾʘʣʧʳ ץʦʨʳʪʳʥʜʳʣʘʡʪʳʥ ʙʦʣʩʘױ ,ץʣʪʪʳץ ɹʽʨʳסשʘʡ ʊʝʩʪʣʝʫʛʝ, ʦʣʠʤʧʠʘʜʘסʘ 

ʦץʫʰʳʣʘʨ ʜʘʡʳʥʜʘסʘʥ ʢʝʟʜʝ ʤʝʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ʞʠʽ ץʦʣʜʘʥʘʤʳʥ. 

ɹײʣ ʦץʫʰʳʣʘʨ װʰʽʥ ᴇʪʝ ʪʠʽʤʜʽ. ʆץʫʰʳʣʘʨ ʞʽʙʝʨʽʣʛʝʥ ʚʠʜʝʦʜᴅʨʽʩʪʽ ʪʳשʜʘʡʜʳ, ʝʩʝʧʪʽש 

ʰʳסʘʨʳʣʫʳʤʝʥ ʪʦʣʳץ ʪʘʥʳʩʫסʘ ʤװʤʢʽʥʜʽʢ ʘʣʘʜʳ. ʎʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ 

ʦץʫʰʳʥʳש ʪʳשʜʘʣʳʤ, ʘʡʪʳʣʳʤ, ʞʘʟʳʣʳʤ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɹʝʨʽʣʛʝʥ ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ײץʨʘ ʘʣʘʜʳ. 
ᴄʜʝʙʠʝʪʪʝʨ: 

1. ɹʝʢʽʰʝʚ פ., ɼʦʩʘʭʘʥʦʚʘ ʅ., ʉʘʥʪʘʝʚʘ ʉ. ʍʠʤʠʷ: ױʣʪʪʳץ ɹʽʨʳסשʘʡ ʪʝʩʪ ʝʩʝʧʪʝʨʽ. ɸʣʤʘʪʳ: çɹʽʣʽʤ 
ʙʘʩʧʘʩʳè, 2013. 

2. ɹʝʢʠʰʝʚ פ. ɸʫʜʘʥʜʳץ ʭʠʤʠʷʣʳץ ʦʣʠʤʧʠʘʜʘ ʝʩʝʧʪʝʨʽ. ʆץʫ ײץʨʘʣʳ. ɸʣʤʘʪʳ: çפʘʟʘץ 
ʋʥʠʚʝʨʩʠʪʝʪʽè ʙʘʩʧʘʩʳ, 2016. 

3. ʉʠʤʙʘʝʚʘ ʉ. ɹʝʣʩʝʥʜʽ ʦץʳʪʫ ʤʝʥ ʦץʫʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ᴅʜʽʩʪʝʨ. ᴄʜʽʩʪʝʤʝʣʽʢ ײץʨʘʣ. ʅײʨ-ʉײʣʪʘʥ: 

çʊײʨʘʥ-ɸʩʪʘʥʘè ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʙʘʩʧʘʭʘʥʘʩʳ, 2019.  

 

 

 

ʋɼʂ 544.77 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʃʀʗʅʀʗ ɺʓʉʆʂʆʄʆʃɽʂʋʃʗʈʅʆɻʆ 

ʄʆɼʀʌʀʂɸʊʆʈɸ ʅɸ ʇʈʆʎɽʉʉʓ ɼɽɿɸɻʈɽɻɸʎʀʀ ʇʀɻʄɽʅʊɸ ɺ 

ʇɽʅʊɸʌʊɸʃɽɺʆʄ ʇʃɽʅʂʆʆɹʈɸɿʋʖʑɽʄ 

 

ĭʂʦʟʠʢ ɼ.ʖ., Įʉʫʨʣʝʚʘ ɸ.ʈ., ĭɼʶʨʷʛʠʥʘ ɸ.ʅ. 

(ĭʉʂʋ ʠʤ. ʄ. ʂʦʟʳʙʘʝʚʘ,  

Įʉʦʬʠʡʩʢʠʡ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) 

 

ɼʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ ʪʚʝʨʜʦʬʘʟʥʳʭ ʯʘʩʪʠʮ ʚ ʩʦʩʪʘʚʝ 

ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʘʤʠʥʦʧʨʦʠʟʚʦʜʥʳʝ. ʈʘʥʝʝ [1], ʥʘʤʠ ʙʳʣʘ 
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ʫʩʪʘʥʦʚʣʝʥʘ ʜʠʩʧʝʨʛʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʤʠʥʦʩʦʜʝʨʞʘʱʝʛʦ 

ʇɸɺ ɸʉ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʩʤʝʩʴ ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ ʘʤʠʥʦʚ ʩ 

ʦʛʨʘʥʠʯʝʥʥʦʡ (ʉ < 7) ʜʣʠʥʦʡ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʨʘʜʠʢʘʣʘ,  ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʠʦʢʩʠʜʫ 

ʪʠʪʘʥʘ ʚ ʧʝʥʪʘʬʪʘʣʝʚʦʤ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʝʤ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʤʠʥʦʩʦʜʝʨʞʘʱʝʛʦ ʇɸɺ ʧʦʣʠʤʝʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ï ʇɸʉ 

(ʚʷʟʢʦʩʪʴ ï 150 ʩʇ, ʩʦʜʝʨʞʘʥʠʝ ʘʤʠʥʦʛʨʫʧʧ ï 22 %), ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦ ʩʦʩʪʘʚʫ 

ʢʦʤʧʦʟʠʮʠʷʭ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ʇʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʇɸʉ ʢʦʤʧʦʟʠʮʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʘʢ  ʇʌ-

060, ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ ʨʘʩʪʚʦʨʠʪʝʣʴ (ʫʘʡʪ-ʩʧʠʨʠʪ) ʠ ʜʠʦʢʩʠʜ ʪʠʪʘʥʘ (ʤʘʨʢʘ R-02).  

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʠʛʤʝʥʪʘ ʚ ʩʫʩʧʝʥʟʠʷʭ   ʟʘʜʘʚʘʣʠ ʧʦʩʪʦʷʥʥʳʤ (16 % 

ʤʘʩʩ.). ʈʘʩʭʦʜʳ ʨʘʩʪʚʦʨʠʪʝʣʷ (ʉʨ, %) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʣʘʢʫ ʇʌ-060 ʚʘʨʴʠʨʦʚʘʣʠ ʚ 

ʠʥʪʝʨʚʘʣʝ: 10-50 % (ʦʪʥ.). 

ɺʣʠʷʥʠʝ ʇɸʉ ʥʘ ʜʝʟʘʛʨʝʛʘʮʠʶ ʧʠʛʤʝʥʪʘ ʫʩʪʘʥʘʚʣʠʚʘʣʠ, ʠʟʤʝʥʷʷ ʝʛʦ ʨʘʩʭʦʜʳ 

(ʉʧʘʚ, %)  ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʘʩʩʝ ʊiʆ2  ʚ ʧʨʝʜʝʣʘʭ: 0-8 % (ʦʪʥ.). 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʩʫʩʧʝʥʟʠʡ ʃʂʄ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20 
0
ʉ ʚ 

ʛʝʨʤʝʪʠʯʥʦʤ ʨʝʘʢʪʦʨʝ (ʦʙʲʝʤʦʤ 0.2 ʜʤ
3
, ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ï 0.60), ʩʥʘʙʞʝʥʥʦʤ 

ʧʝʨʝʤʝʰʠʚʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ (ʠʤʧʝʣʣʝʨʥʘʷ  ʤʝʰʘʣʢʘ, ʯʘʩʪʦʪʘ ʦʙʦʨʦʪʦʚ ï 300 ʤʠʥ
-1
). 

ʅʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʩʪʘʜʠʠ ʧʦʣʫʯʘʣʠ (ʨʘʟʙʘʚʣʝʥʠʝʤ ʫʘʡʪ-ʩʧʠʨʠʪʦʤ ʣʘʢʘ ʇʌ-060 ʚ 

ʦʙʲʝʤʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ: 1:9, 3:7, 1:1) ʨʘʩʪʚʦʨʳ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʝʛʦ, ʚ ʢʦʪʦʨʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ, 

ʚʚʦʜʠʣʠ ʚ ʟʘʜʘʥʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʇɸʉ ʠ ʧʠʛʤʝʥʪ. ʉʤʝʩʴ  ʧʝʨʝʤʝʰʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 40-45 

ʤʠʥʫʪ ʜʦ ʧʦʣʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʘʜʩʦʨʙʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʡ ʧʦ ʩʪʝʧʝʥʠ ʜʝʟʘʛʨʝʛʘʮʠʠ ʧʠʛʤʝʥʪʘ ʦʜʥʦʨʦʜʥʦʡ ʤʘʩʩʳ. ɿʘʪʝʤ ʩ 

ʧʦʤʦʱʴʶ ʧʥʝʚʤʦʜʦʟʘʪʦʨʘ (ʦʙʲʝʤ ʢʘʧʣʠ 0.02 ʤʣ) ʧʨʦʠʟʚʦʜʠʣʠ ʧʨʦʙʦʦʪʙʦʨ. 

ʀʩʩʣʝʜʫʝʤʳʝ ʧʨʦʙʳ ʚʳʜʝʨʞʠʚʘʣʠ (ʤʝʞʜʫ ʧʨʝʜʤʝʪʥʳʤ ʠ ʧʦʢʨʦʚʥʳʤ ʩʪʝʢʣʘʤʠ) ʧʦʜ 

ʩʪʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ  (ʈ = 30 ʛ/ʩʤ
2
) ʚ ʪʝʯʝʥʠʝ 1 ʤʠʥʫʪʳ ʠ ʧʦʜʚʝʨʛʘʣʠ ʥʝʧʨʝʨʳʚʥʦʤʫ 

(ʧʦ ʚʩʝʤʫ ʦʙʲʝʤʫ ʧʣʝʥʢʠ ʃʂʄ) ʢʦʤʧʲʶʪʝʨʥʦ-ʤʠʢʨʦʦʧʪʠʯʝʩʢʦʤʫ ʩʢʘʥʠʨʦʚʘʥʠʶ [2]. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʤʠʢʨʦʦʧʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʫʩʧʝʥʟʠʡ ʦʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʝ ʠʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʬʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ (ʈ, %), ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʜʠʘʤʝʪʨ ʜʠʩʧʝʨʩʠʡ (d, ʤʢʤ). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʦʪʩʫʪʩʪʚʠʠ ʇɸʉ (ʊʘʙʣʠʮʘ) ʘʛʨʝʛʘʮʠʷ ʯʘʩʪʠʮ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʚ ʩʫʩʧʝʥʟʠʷʭ 

ʫʩʠʣʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʚ ʥʠʭ ʩʦʜʝʨʞʘʥʠʷ ʨʘʩʪʚʦʨʠʪʝʣʷ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʉʨ ʥʘ 

40 % (ʦʪ 10 ʜʦ 50 %) ʩʦʜʝʨʞʘʥʠʝ ʤʝʣʢʠʭ (Ò 2.8 ʤʢʤ) ʬʨʘʢʮʠʡ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 3 ʨʘʟʘ ʠ 

ʩʦʩʪʘʚʣʷʝʪ 17 %. 

ʈʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʦʚ ʘʛʨʝʛʘʮʠʠ ʚ ʫʢʘʟʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʉʨ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʦʟʨʦʩʰʠʤ  ʥʘ 26 % ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʠʘʤʝʪʨʦʤ ʯʘʩʪʠʮ (ʦʪ 2.44 

ʜʦ 3.30 ʤʢʤ). 

 

ʊʘʙʣʠʮʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʩʧʝʥʟʠʡ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʨʘʩʪʚʦʨʠʪʝʣʷ 

Cʨ, % dʩʨ, ʤʢʤ 
ʉʦʜʝʨʞʘʥʠʝ  ʬʨʘʢʮʠʡ ʨʘʟʤʝʨʦʤ, ʤʢʤ 

2.8 3.96 5.6 8.85 10.47 11.87 17.7 27.99 

10 2.44 58.34 16.03 10.90 9.40 2.38 1.45 1.37 0.12 

30 3.16 28.83 22.56 23.74 19.05 3.27 1.66 0.89 0.00 

50 3.30 16.73 19.18 28.63 28.55 4.02 1.66 1.22 0.00 

 

ʕʪʦʪ ʬʘʢʪ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʠʟʚʝʩʪʥʳʤ ʠʟ ʣʠʪʝʨʘʪʫʨʳ ʩʚʝʜʝʥʠʷʤ [3;4] ʦ 

ʜʝʟʘʛʨʝʛʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʘʣʢʠʜʥʳʭ ʩʤʦʣ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠ 
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ʫʚʝʣʠʯʝʥʠʠ ʉʨ ʫʤʝʥʴʰʘʝʪʩʷ. 

ɺʚʝʜʝʥʠʝ ʇɸʉ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʦʚ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ ʯʘʩʪʠʮ 

ʧʠʛʤʝʥʪʘ ʚ ʩʫʩʧʝʥʟʠʷʭ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʨʘʩʪʚʦʨʠʪʝʣʷ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ ʠʟʤʝʥʝʥʠʷ ʈ ʠ d, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʥʘ ʨʠʩʫʥʢʝ 1 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɺʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʇɸʉ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʤʝʣʢʠʭ ʬʨʘʢʮʠʡ (Ò 2.8 ʤʢʤ)  ʠ 

ʠʟʤʝʥʝʥʠʝ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ  

 

ɺʩʦʩʪʘʚʘʭ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʝʛʦ (ʉʨ = 10 %) 

ʥʘʙʣʶʜʘʝʪʩʷ ʵʢʩʪʨʝʤʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʚ ʠʟʤʝʥʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʈ ʠ d (ʂʨʠʚʳʝ 1 ʥʘ  

ʨʠʩʫʥʦʢ 1 ʘ ʠ ʙ). ʇʨʠ ʵʪʦʤ ʧʨʦʮʝʩʩʳ ʜʝʟʘʛʨʝʛʘʮʠʠ ʯʘʩʪʠʮ ʊiʆ2 ʧʦʣʫʯʘʶʪ ʨʘʟʚʠʪʠʝ 

ʚʧʣʦʪʴ ʜʦ ʉʇɸɺ= 1.5-2.0 %; ʜʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʨʘʩʭʦʜʦʚ ʇɸɺ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ 

ʚʪʦʨʠʯʥʦʡ ʘʛʨʝʛʘʮʠʠ ï ʩʦʜʝʨʞʘʥʠʝ ʤʝʣʢʠʭ (Ò 2.8 ʤʢʤ) ʬʨʘʢʮʠʡ ʧʨʠ ʉʇɸɺ= 4 % 

ʫʤʝʥʴʰʘʝʪʩʷ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʢʩʠʤʫʤʘ) ʚ 2 ʨʘʟʘ (ʜʦ 42 %), ʘ  ʟʥʘʯʝʥʠʷ d 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʠʥʠʤʫʤʘ) ʥʘ 24 % (ʦʪ 1.74 ʜʦ 2.28 ʤʢʤ). ʇʨʠ ʉʇɸɺ > 4% 

ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝ ʧʨʝʪʝʨʧʝʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ.   

ɺ ʤʝʥʝʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʝʛʦ ʩʫʩʧʝʥʟʠʷʭ (ʉʨ 

= 30-50%), ʚʚʝʜʝʥʠʝ ʇɸʉ ʠʥʪʝʥʩʠʬʠʮʠʨʫʝʪ ʧʨʦʮʝʩʩ ʜʝʟʘʛʨʝʛʘʮʠʠ ʧʠʛʤʝʥʪʘ, ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ, ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʝ  ʩʦʩʪʦʷʥʠʷ ʥʘ ʫʨʦʚʥʝ: ʈ = 65 ï 70% ; d=  

1.88-1.79 ʤʢʤ (ʂʨʠʚʳʝ 2 ʠ 3 ʥʘ ʨʠʩʫʥʦʢ 1 ʘ ʠ ʙ). ʋʢʘʟʘʥʥʳʡ ʵʬʬʝʢʪ ʚ ʩʫʩʧʝʥʟʠʷʭ ʩ ʉʨ= 

30 % ʜʦʩʪʠʛʣʠ ʧʨʠ ʉʇɸɺ= 2 %, ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʚ ʙʦʣʝʝ ʨʘʟʙʘʚʣʝʥʥʳʭ ʢʦʤʧʦʟʠʮʠʷʭ (ʉʨ= 

50 %)  ï ʧʨʠ ʙʦʣʴʰʠʭ ʨʘʩʭʦʜʘʭ (ʉʇɸɺ> 4 %). 

ʇʨʠ ʦʜʠʥʘʢʦʚʦʤ ʩʦʜʝʨʞʘʥʠʠ ʇɸʉ (2 %) ʚʦ ʚʩʝʭ ʪʨʝʭ ʢʦʤʧʦʟʠʮʠʷʭ 

ʨʘʚʥʦʩʪʝʧʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʈ (70-75 %) ʠ d  (1.79ï1.74 ʤʢʤ) ʬʠʢʩʠʨʦʚʘʣʠ ʚ 

ʩʫʩʧʝʥʟʠʷʭ ʩ ʉʨ= 10-30 %, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʇɸʉ ʚ ʨʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʦʚ 

ʜʝʟʘʛʨʝʛʘʮʠʠ ʊiʆ2 ʦʪʤʝʯʘʣʠ ʚ ʩʠʩʪʝʤʝ ʩ ʉʨ =30 % (ʈʠʩʫʥʦʢ 2); ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʙʘʟʦʚʦʛʦ ʚʘʨʠʘʥʪʘ (ʙʝʟ ʇɸʉ) ʈ ʫʚʝʣʠʯʠʣʦʩʴ ʚ 2.45 ʨʘʟʘ, ʘ ʟʥʘʯʝʥʠʷ d 

ʫʤʝʥʴʰʠʣʠʩʴ ʥʘ 43 % (ʩ 3.16  ʜʦ 1.79 ʤʢʤ). ɿʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʝ  (ʚ 1.5-1.8 ʨʘʟʘ)  

ʠʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʈ ʠ d ʜʣʷ ʩʦʩʪʘʚʦʚ ʩ ʉʨ = 10 % ʦʙʫʩʣʦʚʣʝʥʦ ʜʦʩʪʠʞʝʥʠʝʤ ʙʦʣʝʝ 

ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʭ ʩʦʩʪʦʷʥʠʡ (ʈ = 58 %, d = 2.44 ʤʢʤ) ʜʘʞʝ ʚ ʦʪʩʫʪʩʪʚʠʠ ʇɸʉ, ʟʘ ʩʯʝʪ 

ʜʠʩʧʝʨʛʠʨʫʶʱʝʛʦ ʵʬʬʝʢʪʘ ʘʣʢʠʜʥʳʭ ʩʤʦʣ.  
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ʉʇɸʉ, %: 1 ï 0, 2 ï 2, 3 ï 4 

ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʤʝʣʢʠʭ ʬʨʘʢʮʠʡ ʠ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʜʠʘʤʝʪʨʘ ʯʘʩʪʠʮ ʦʢʩʠʜʘ ʮʠʥʢʘ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʠʪʝʣʷ 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1.ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʇɸʉ ʚ ʩʦʩʪʘʚʝ ʩ ʉʨ = 

10% (ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʩʦʩʪʘʚʘʤʠ) ʷʚʣʷʝʪʩʷ ʫʩʠʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʘʛʨʝʛʘʮʠʠ 

ʜʠʩʧʝʨʩʠʡ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʧʨʠ ʝʛʦ ʠʟʙʳʪʦʯʥʳʭ ʨʘʩʭʦʜʘʭ (ʩʚʳʰʝ 2 %). 

2.ɼʠʩʧʝʨʛʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʇɸʉ (ʉʇɸʉ = 2 %) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʠʦʢʩʠʜʫ 

ʪʠʪʘʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʠʣʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʜʦʙʘʚʣʷʝʤʦʛʦ 

ʨʘʩʪʚʦʨʠʪʝʣʷ, ʚʧʣʦʪʴ ʜʦ ʉʨ= 30%. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ  ʨʘʟʙʘʚʣʝʥʠʠ (ʉʨ=50 %) ʩʫʩʧʝʥʟʠʡ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʈ ʠ d ʪʨʝʙʫʝʪʩʷ ʫʚʝʣʠʯʠʪʴ ʨʘʩʭʦʜ ʇɸʉ ʚ 4 

ʨʘʟʘ (ʜʦ 8%). 

3.ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʝʟʘʛʨʝʛʠʨʫʶʱʝʛʦ ʵʬʬʝʢʪʘ (max ʈ ʠ mind) ʚ 

ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳ  ʩʫʩʧʝʥʟʠʠ ʩ ʉʨ = 10-30% ʠ ʉʇɸʉ= 1.5-2%.  
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ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʨʦʮʝʩʩʳ ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ, ʩʙʦʨʘ, ʧʝʨʝʜʘʯʠ ʨʘʟʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʧʦʩʦʙʦʚ ʝʝ 

ʜʦʩʪʘʚʢʠ, ʧʦʣʫʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
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ɽʩʣʠ ʞʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʪʦ 

ʀʂʊ ʧʦʟʚʦʣʷʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʠ ʫʯʘʱʠʤʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʠʥʪʝʨʥʝʪ, ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, 

ʜʝʣʘʷ ʝʛʦ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ, ʧʦʟʥʘʚʘʪʝʣʴʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ. 

ɹʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ ʀʂʊ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʫ ʤʥʦʛʠʭ 

ʫʯʘʱʠʭʩʷ ʧʦʷʚʠʣʘʩʴ ʤʦʪʠʚʘʮʠʷ ʢ ʫʯʝʙʝ, ʩʪʨʝʤʣʝʥʠʝ ʧʦʟʥʘʪʴ ʯʪʦ-ʪʦ ʥʦʚʦʝ, ʘ ʪʘʢʞʝ 

ʫʤʝʥʠʝ ʥʘʭʦʜʠʪʴ ʥʝʦʨʜʠʥʘʨʥʳʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʦʙʣʝʤʳ, ʚʦʧʨʦʩʘ ʠ ʪ.ʜ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʦʭʨʘʥʝʥʠʷ ʝʛʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʠ, ʥʘʫʯʥʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʘʢʪʫʘʣʴʥʳʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʣʠʯʥʦʩʪʠ, ʦʙʱʝʩʪʚʘ ʠ, ʚ ʮʝʣʦʤ, 

ʛʦʩʫʜʘʨʩʪʚʘ. 

ʀʂʊ ʪʝʭʥʦʣʦʛʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʷʜ ʟʘʜʘʯ: 

1) ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʧʦʚʳʰʘʪʴ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʶ ʦʙʫʯʝʥʠʷ; 

2) ʨʘʟʚʠʚʘʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʫʯʘʱʠʭʩʷ ʢ ʟʘʥʷʪʠʷʤ; 

3) ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʥʪʝʨʝʩ, ʤʦʪʠʚʘʮʠʶ ʫ ʰʢʦʣʴʥʠʢʦʚ ʢ ʧʨʦʮʝʩʩʫ ʦʙʫʯʝʥʠʷ; 

4) ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ ʫʯʘʱʝʛʦʩʷ ʢ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ, ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

5) ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʝ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʠʷ ʫʨʦʢʦʚ; 

6)  ʦʪʩʣʝʞʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ; 

7) ʧʣʘʥʠʨʦʚʘʪʴ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʩʚʦʶ ʨʘʙʦʪʫ; 

8) ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ, ʢʘʢ ʩʨʝʜʩʪʚʦ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʦʩʣʝ ʘʥʘʣʠʟʘ ʩʪʘʪʝʡ, ʫʯʝʙʥʠʢʦʚ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʷ ʩʜʝʣʘʣʘ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʀʂʊ -  

ʪʝʭʥʦʣʦʛʠʷ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ ʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʥʝ ʪʦʣʴʢʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʅɻ, ʥʦ ʠ ʚʦ ʚʩʸʤ ʤʠʨʝ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʵʪʦ ʧʨʦʮʝʩʩʳ ʠ ʤʝʪʦʜʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʥʬʦʨʤʘʮʠʝʡ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʩʪʨʦʡʩʪʚ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ [4]. 

ʀʩʪʦʨʠʷ ʀʂʊ ï ʪʝʭʥʦʣʦʛʠʠ ʙʝʨʸʪ ʩʚʦʝ ʥʘʯʘʣʦ ʟʘʜʦʣʛʦ ʜʦ ʧʦʷʚʣʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʠ, 

ʧʦʷʚʠʚʰʝʡʩʷ ʚ XX-ʤ ʚʝʢʝ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʀʊ) ʩʚʷʟʘʥʳ ʩ ʠʟʫʯʝʥʠʝʤ 

ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʥʦʚʦʛʦ, ʙʦʣʝʝ ʣʫʯʰʝʛʦ ʢʘʯʝʩʪʚʘ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʘ, ʧʨʦʮʝʩʩʘ, 

ʷʚʣʝʥʠʷ [5]. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ ʦʙʨʘʙʦʪʢʝ ʦʙʲʸʤʘ ʜʘʥʥʳʭ, ʩʨʝʜʩʪʚʘ 

ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ, ʨʘʟʚʠʚʘʶʪ, ʜʝʣʘʶʪ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ 

ʚʩʝʭ ʯʣʝʥʦʚ ʦʙʱʝʩʪʚʘ. 

ʆʩʥʦʚʥʦʝ ʩʨʝʜʩʪʚʦ ʀʂʊ - ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ - ʧʝʨʩʦʥʘʣʴʥʳʡ 

ʢʦʤʧʴʶʪʝʨ (ʇʂ), ʢʦʪʦʨʳʡ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣ ʢʘʢ ʥʘ ʢʦʥʮʝʧʮʠʶ ʧʦʩʪʨʦʝʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢ ʠ ʥʘ ʢʘʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ 

ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ. ʊʘʢʞʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʣʘʥʰʝʪʳ, ʩʤʘʨʪʬʦʥʳ ʠ ʜʨʫʛʠʝ ʛʘʜʞʝʪʳ.  

ʀʂʊ - ʪʝʭʥʦʣʦʛʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʩʪʠʣʠ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʡ, ʘ ʠʤʝʥʥʦ 

ʧʦʟʚʦʣʠʣʠ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʬʦʨʤʳ ʧʦʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙʫʯʘʶʱʠʤʩʷ (ʧʨʝʟʝʥʪʘʮʠʠ, 

ʚʠʜʝʦʨʦʣʠʢʠ). ɹʦʣʝʝ ʪʦʛʦ, ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʥʘ ʟʘʥʷʪʠʠ 

ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʫʜʝʣʷʪʴ ʦʙʲʷʩʥʝʥʠʶ ʪʝʤʳ, ʘ ʚʳʧʦʣʥʝʥʠʝ ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ 

ʧʨʝʜʣʦʞʠʪʴ ʫʯʝʥʠʢʘʤ ʩ ʧʦʤʦʱʴʶ ʩʘʡʪʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɺ ʢʘʞʜʦʡ ʰʢʦʣʝ 

ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʳʝ ʩʘʡʪʳ/ʧʣʘʪʬʦʨʤʳ. ʅʘʧʨʠʤʝʨ, ʚ ʧʝʨʠʦʜ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʤʥʦʛʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʦʙʫʯʘʣʠʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʣʘʪʬʦʨʤʳ ZOOM, 

ʩʝʡʯʘʩ ʚ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʰʢʦʣʘʭ ʜʝʡʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʩʘʡʪ kundelik.kz, ʚ ʉʝʚʝʨʦ-
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ʂʘʟʘʭʩʪʘʥʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤ. ʄ. ʂʦʟʳʙʘʝʚʘ  ʜʝʡʩʪʚʫʝʪ ʧʣʘʪʬʦʨʤʘ Moodle.  

ɹʝʟʫʩʣʦʚʥʦ, ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʝʱʝ ʠ ʧʦʪʦʤʫ, ʯʪʦ, ʀʂʊ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚʦ ʚʩʝʭ ʩʪʦʨʦʥʘʭ 

ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ, ʘ ʟʥʘʯʠʪ, ʣʶʜʠ ʜʦʣʞʥʳ ʫʤʝʪʴ ʨʘʙʦʪʘʪʴ ʩ ʥʠʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʀʂʊ ï 

ʪʝʭʥʦʣʦʛʠʷ, ʥʘʯʠʥʘʷ ʩʦ ʰʢʦʣʴʥʳʭ ʣʝʪ ʞʠʟʥʠ, ʛʦʪʦʚʠʪ ʫʯʘʱʠʭʩʷ ʢ ʙʫʜʫʱʝʡ 

ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʡ ʨʘʙʦʪʝ.  

ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʀʂʊ ï ʪʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʘʙʩʦʣʶʪʥʦ 

ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ ʫʨʦʢʘ, ʥʘʯʠʥʘʷ ʩ ʵʪʘʧʘ ʧʦʜʛʦʪʦʚʢʠ ʠ, ʟʘʢʘʥʯʠʚʘʷ ʨʝʬʣʝʢʩʠʝʡ.  

ʅʘʧʨʠʤʝʨ, ʥʘ ʵʪʘʧʝ ʧʦʜʛʦʪʦʚʢʠ ʢ ʫʨʦʢʫ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠʩʧʦʣʴʟʫʝʪ ʵʣʝʢʪʨʦʥʥʳʝ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʩʝʪʠ ʠʥʪʝʨʥʝʪ, ʦʬʦʨʤʣʷʝʪ ʠʭ ʥʘ ʢʘʢʠʭ-ʣʠʙʦ ʥʦʩʠʪʝʣʷʭ 

(ʵʣʝʢʪʨʦʥʥʳʝ, ʙʫʤʘʞʥʳʝ), ʪʘʢʞʝ ʩʶʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʦʟʜʘʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʣʠʙʦ ʞʝ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʟʥʘʥʠʡ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʠʛʨʘʝʪ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʣʘʥʝ 

ʟʨʠʪʝʣʴʥʦʛʦ ʟʘʧʦʤʠʥʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʉʶʜʘ ʦʪʥʦʩʷʪʩʷ ʧʨʝʟʝʥʪʘʮʠʠ Power Point, 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦ - ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ, ʚʠʜʝʦ-ʢʦʣʣʝʢʮʠʠ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ 

ʤʦʜʝʣʠ, ʜʠʥʘʤʠʯʝʩʢʠʝ ʪʘʙʣʠʮʳ ʠ ʩʭʝʤʳ, ʢʦʪʦʨʳʝ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ 

ʜʦʩʢʫ ʩ ʧʦʤʦʱʴʶ LCD-ʧʨʦʝʢʪʦʨʘ. ɼʘʥʥʳʡ ʚʠʜ ʀʂʊ - ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʫʨʦʢʝ ʤʦʞʥʦ 

ʧʨʠʤʝʥʠʪʴ ʧʨʠ ʠʟʣʦʞʝʥʠʠ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʀʟ-ʟʘ ʥʝʭʚʘʪʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʨʝʘʢʪʠʚʦʚ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʚʠʨʪʫʘʣʴʥʫʶ 

ʣʘʙʦʨʘʪʦʨʥʫʶ ʨʘʙʦʪʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʦʙʫʯʘʶʱʠʭ 

ʧʨʦʛʨʘʤʤ ʪʠʧʘ çProgramLabè, çSTAR (MIT)è, çChemistryLABè, çChemCollectiveè, 

çChemIT+è ʠ ʜʨʫʛʠʝ. 

ɿʘʢʨʝʧʣʝʥʠʝ ʠʟʣʦʞʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ - ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʙʫʯʘʶʱʠʝ 

ʧʨʦʛʨʘʤʤʳ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ, ʛʨʫʧʧʦʚʳʝ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʫʯʘʱʠʭʩʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʚʦʝʚʨʝʤʝʥʥʦ ʟʘʧʦʣʥʠʪʴ ʧʨʦʙʝʣʳ ʚ ʟʥʘʥʠʷʭ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʙʦʪʳ ʠʭ ʟʘʢʨʝʧʠʪʴ.  

ʇʦ ʦʙʥʦʚʣʸʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʫʯʝʥʠʢ ʩʘʤ ʜʦʙʳʚʘʝʪ ʟʥʘʥʠʷ, ʘ ʫʯʠʪʝʣʴ ʚʳʩʪʫʧʘʝʪ ʚ 

ʨʦʣʠ çʥʘʚʠʛʘʪʦʨʘè. ɼʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ 

ʧʨʝʜʣʦʞʠʪʴ ʦʙʫʯʘʶʱʫʶ ʧʨʦʛʨʘʤʤʫ çʨʝʧʝʪʠʪʦʨè, ʵʣʝʢʪʨʦʥʥʳʝ 

ʫʯʝʙʥʠʢʠ/ʵʥʮʠʢʣʦʧʝʜʠʠ, ʨʘʟʚʠʚʘʶʱʠʝ ʧʨʦʛʨʘʤʤʳ. ʕʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ ʧʦʟʚʦʣʷʶʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʟʫʯʠʪʴ ʪʝʢʩʪʦʚʳʡ (ʘʫʜʠʦ) ʤʘʪʝʨʠʘʣ, ʧʨʦʩʤʦʪʨʝʪʴ ʨʘʟʣʠʯʥʳʝ ʩʭʝʤʳ, 

ʘʥʠʤʘʮʠʠ, ʚʠʜʝʦʨʦʣʠʢʠ ʧʦ ʠʟʫʯʘʝʤʦʡ ʪʝʤʝ ʠ ʚ ʢʦʥʮʝ ʧʨʦʚʝʨʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʪʳ ʧʦʥʷʣ 

ʵʪʫ ʪʝʤʫ. ʆʯʝʥʴ ʫʜʦʙʥʦ ʜʣʷ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ.  

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʠʩʪʝʤʝ ʢʦʥʪʨʦʣʷ ʠ ʧʨʦʚʝʨʢʝ ʟʥʘʥʠʡ. ʏʘʱʝ ʚʩʝʛʦ ʚ 

ʰʢʦʣʘʭ ʵʪʦʪ ʵʪʘʧ ʫʨʦʢʘ ʧʨʦʚʦʜʷʪ ʚ ʚʠʜʝ ʪʝʩʪʠʨʦʚʘʥʠʷ (ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ, ʬʨʦʥʪʘʣʴʥʦʝ 

ʠʣʠ ʛʨʫʧʧʦʚʦʝ) ʣʠʙʦ ʞʝ ʧʨʠʤʝʥʷʶʪ ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ, ʢ ʧʨʠʤʝʨʫ, ʵʪʦ 

ʤʦʞʝʪ ʙʳʪʴ Online ʢʦʥʪʨʦʣʴʥʘʷ ʨʘʙʦʪʘ, ʨʝʰʝʥʠʝ ʟʘʜʘʯ, ʩʩʳʣʢʘ ʥʘ ʤʠʥʠ-ʠʛʨʫ ʧʦ 

ʟʘʢʨʝʧʣʝʥʠʶ ʦʧʨʝʜʝʣʸʥʥʦʡ ʪʝʤʳ (ʥʘ ʚʨʝʤʷ). 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʢʘʞʜʳʡ ʤʝʪʦʜ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʝʩʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʮʝʣʴ ʠ ʩʚʦʠ ʦʧʨʝʜʝʣʸʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. ɺʦʪ, ʥʘʧʨʠʤʝʨ, ʤʝʪʦʜ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʫʩʚʦʝʥʥʳʭ ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ ʧʦ ʢʘʢʦʡ-ʣʠʙʦ ʫʯʝʙʥʦʡ ʪʝʤʝ, ʘ 

ʨʝʟʫʣʴʪʘʪʦʤ ʙʫʜʝʪ ʙʘʣʣ (ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʣʠʙʦ ʞʝ ʦʪʨʠʮʘʪʝʣʴʥʳʡ), ʩʤʦʪʨʷ ʥʘ ʪʦ, ʢʘʢ 

ʫʯʝʥʠʢ ʛʦʪʦʚʠʣʩʷ ʢ ʧʨʝʜʤʝʪʫ.  

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʦʚ: Kahoot, Online Test 

Pad, ʪʝʩʪʳ ʚ Google-ʬʦʨʤʝ,TestMaker ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ʂʘʞʜʳʡ ʠʤʝʝʪ ʩʚʦʶ 

ʦʩʦʙʝʥʥʦʩʪʴ, ʩʧʝʮʠʬʠʢʫ, ʩʚʦʠ ʥʘʩʪʨʦʡʢʠ ʠ ʧʘʨʘʤʝʪʨʳ.  

ʊʝʩʪʳ ʤʦʛʫʪ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦ ʜʚʫʤ ʚʘʨʠʘʥʪʘʤ: 

https://pl-llc.ru/
http://star.mit.edu/
https://lumpics.ru/software-for-creating-tests-on-pc/#TestMaker


73 

 

 ʚ ʨʝʞʠʤʝ on-line ʫʯʘʱʠʝʩʷ ʪʝʩʪʠʨʫʶʪʩʷ ʥʘ ʇʂ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ, ʧʦʩʣʝ 

ʧʨʦʭʦʞʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʥʦʩʠʪʩʷ ʚ ʩʠʩʪʝʤʫ; 

 ʚ ʨʝʞʠʤʝ off-line ʫʯʘʱʠʤʩʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʥʥʳʡ ʠʣʠ ʧʝʯʘʪʥʳʡ ʚʘʨʠʘʥʪ 

ʪʝʩʪʘ. ʂʘʞʜʫʶ ʨʘʙʦʪʫ ʫʯʠʪʝʣʴ ʧʦ ʢʣʶʯʫ ʧʨʦʚʝʨʷʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩ ʢʦʤʤʝʥʪʘʨʠʷʤʠ, 

ʟʘʪʝʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʙʦʪʘ ʥʘʜ ʦʰʠʙʢʘʤʠ. 

ɺ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʍʠʤʠʷè ʥʘ 

ʢʘʞʜʦʤ ʫʨʦʢʝ ʧʨʠʤʝʥʷʣʠʩʴ ʀʂʊ ï ʪʝʭʥʦʣʦʛʠʠ. ɼʣʷ ʣʫʯʰʝʛʦ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ 

ʩʦʩʪʘʚʣʷʣʠʩʴ ʧʨʝʟʝʥʪʘʮʠʠ ʚ Power Point, ʬʦʨʤʘʪʠʚʥʦʝ ʦʮʝʥʠʚʘʥʠʝ ʜʣʷ ʫʯʘʱʠʭʩʷ, ʯʪʦʙʳ 

ʦʥʠ, ʩ ʧʦʤʦʱʴʶ ʫʯʝʙʥʠʢʘ ʠ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ, ʤʦʛʣʠ ʥʘʭʦʜʠʪʴ ʦʪʚʝʪʳ ʥʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʚʦʧʨʦʩʳ/ʟʘʜʘʥʠʷ. ʅʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʷʭ ʚʠʜʝʦ-ʜʝʤʦʥʩʪʨʘʮʠʷ 

ʦʧʳʪʦʚ, ʢʦʪʦʨʳʝ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ, ʥʝʚʦʟʤʦʞʥʦ ʙʳʣʦ ʧʨʦʚʝʩʪʠ ʚ ʢʣʘʩʩʝ. 

ʇʦ ʦʢʦʥʯʘʥʠʶ ʨʘʟʜʝʣʘ çʂʣʘʩʩʳ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚè ʨʘʟʨʘʙʦʪʘʥ ʪʝʩʪ ʚ 

ʧʨʠʣʦʞʝʥʠʠ Online TestPad ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʦ ʚʨʝʤʝʥʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ. ʀʟ ʚʩʝʛʦ ʢʣʘʩʩʘ ʚʩʝʛʦ ʜʚʝ ç3è, ʦʩʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʳ 

ʥʘ ç4è ʠ ç5è.  

ʇʨʠʣʦʞʝʥʠʝ Online TestPad ʧʦʟʚʦʣʷʝʪ ʢʘʞʜʦʤʫ ʫʯʠʪʝʣʶ ʩʦʟʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ 

ʪʝʩʪʳ, ʣʠʙʦ ʞʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʛʦʪʦʚʳʤ, ʠʤʝʶʱʠʤʩʷ ʚ ʙʘʟʝ ʧʨʦʛʨʘʤʤʳ. ʊʘʢʞʝ 

ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʢʨʦʩʩʚʦʨʜʳ, ʦʧʨʦʩʳ, ʜʠʘʣʦʛʠ ʠ ʜʘʞʝ 

ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʚʠʜʝʦʫʨʦʢʠ ʧʦ ʫʯʝʙʥʳʤ ʧʨʝʜʤʝʪʘʤ.  

ʇʨʠʣʦʞʝʥʠʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʪʝʩʪʦʚ: ʦʜʠʥʦʯʥʳʡ ʚʳʙʦʨ, 

ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʙʦʨ, ʚʚʦʜ ʪʝʢʩʪʘ, ʦʪʚʝʪ ʚ ʩʚʦʙʦʜʥʦʡ ʬʦʨʤʝ, ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ, ʟʘʧʦʣʥʝʥʠʝ ʧʨʦʧʫʩʢʦʚ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ.  

ʉʝʡʯʘʩ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʪʠʧʳ ʪʝʩʪʦʚʳʭ 

ʟʘʜʘʥʠʡ. 

1 ʚʦʧʨʦʩ - ʦʜʠʥʦʯʥʳʡ ʚʳʙʦʨ. ɺ ʚʝʨʭʥʝʤ ʦʢʦʰʢʝ ʤʳ ʚʙʠʚʘʝʤ ʩʘʤ ʚʦʧʨʦʩ, ʥʠʞʝ 

ʫʢʘʟʳʚʘʝʤ ʚʘʨʠʘʥʪʳ ʦʪʚʝʪʘ, ʥʘʧʨʦʪʠʚ ʚʝʨʥʦʛʦ ʫʢʘʟʳʚʘʝʤ ʙʘʣʣ. 

 
 

 
 

2 ʚʦʧʨʦʩ ï ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʙʦʨ. ʇʨʦʜʝʣʳʚʘʝʪʩʷ ʪʘ ʞʝ ʨʘʙʦʪʘ, ʯʪʦ ʠ ʧʨʠ 

ʦʜʠʥʘʨʥʦʤ ʚʳʙʦʨʝ, ʪʦʣʴʢʦ ʥʘʧʨʦʪʠʚ ʚʝʨʥʳʭ ʦʪʚʝʪʦʚ ʩʪʘʚʠʤ ʛʘʣʦʯʢʫ. ʏʫʪʴ ʚʳʰʝ ʤʦʞʥʦ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʟʘ ʚʦʧʨʦʩ 

ɿʚʝʟʜʦʯʢʘ çʛʦʚʦʨʠʪè ʦ ʪʦʤ, ʯʪʦ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ 

ʦʙʷʟʘʪʝʣʴʥʳʡ ʦʙʷʟʘʪʝʣʴʥʳʡʦʙʷʟʘʪʝʣʴʥʳʡ 
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ʥʘʩʪʨʦʠʪʴ ʧʦʜʩʯʝʪ ʙʘʣʣʦʚ. ɿʘ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ ʥʘ ʵʪʦ ʪʝʩʪʦʚʦʝ ʟʘʜʘʥʠʝ ï 3 ʙʘʣʣʘ (ʠʣʠ 

ʩʚʦʡ ʙʘʣʣ), ʟʘ ʢʘʞʜʫʶ ʜʦʧʫʱʝʥʥʫʶ ʦʰʠʙʢʫ ʩʥʠʤʘʝʪʩʷ 1 ʙʘʣʣ. 

3 ʚʦʧʨʦʩ ï ʚʚʦʜ ʪʝʢʩʪʘ. ʋʢʘʟʳʚʘʝʤ ʟʘʜʘʥʠʝ, ʚ ʥʠʞʥʝʤ ʦʢʥʝ ʚʧʠʩʳʚʘʝʤ 

ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ, ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʛʘʣʦʯʢʫ ʥʘ ʨʘʟʨʝʰʝʥʠʝ ʣʶʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʙʫʢʚ ʚ ʦʪʚʝʪʝ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʟʘʩʯʠʪʘʪʴ ʥʝʧʨʘʚʠʣʴʥʦ ʥʘʧʝʯʘʪʘʥʥʦʝ ʩʣʦʚʦ ʟʘ ʧʨʘʚʠʣʴʥʳʡ. 

ʅʦ ʝʩʣʠ ʦʪʚʝʪ ʩʦʜʝʨʞʠʪ ʥʝʩʢʦʣʴʢʦ ʦʜʠʥʘʢʦʚʳʭ ʙʫʢʚ, ʬʫʥʢʮʠʷ ʛʘʣʦʯʢʠ ʙʫʜʝʪ ʣʠʰʥʝʡ. 

ʉʧʨʘʚʘ ʫʢʘʟʳʚʘʝʤ ʙʘʣʣ. ʕʪʦʪ ʚʦʧʨʦʩ ʩʯʠʪʘʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤ, ʧʦʵʪʦʤʫ, ʦʙʳʯʥʦ ʩʪʘʚʷʪ 

ʙʘʣʣ ʦʪ 2-ʭ ʠ ʚʳʰʝ. 

 
ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʢʘʞʜʳʡ ʚʦʧʨʦʩ ʤʦʞʥʦ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ (ʠʟʤʝʥʠʪʴ 

ʥʘʩʪʨʦʡʢʠ). ɽʩʣʠ ʞʝ ɺʳ ʩʯʠʪʘʝʪʝ, ʯʪʦ ʢʘʢʦʡ-ʪʦ ʚʦʧʨʦʩ ʣʠʰʥʠʡ, ʝʛʦ ʧʨʦʩʪʦ ʤʦʞʥʦ 

ʫʜʘʣʠʪʴ.

 
4 ʚʦʧʨʦʩ ï ʦʪʚʝʪ ʚ ʩʚʦʙʦʜʥʦʡ ʬʦʨʤʝ. ɼʘʥʥʦʝ ʟʘʜʘʥʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʣʥʳʡ 

ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ, ʤʦʞʥʦ ʜʘʞʝ ʧʨʝʜʣʦʞʠʪʴ ʫʯʘʱʠʤʩʷ ʥʘʧʠʩʘʪʴ ʕʉʉɽ. ʋʢʘʟʳʚʘʝʪʩʷ ʟʜʝʩʴ 

ʣʠʰʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ ʟʘ ʦʪʚʝʪ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ. 

ɺʦʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʥ ʚʳʛʣʷʜʠʪ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʪʝʩʪʘ. 
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5 ï ʋʩʪʘʥʦʚʣʝʥʠʝ ʧʨʘʚʠʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɺ ʚʝʨʭʥʝʤ ʦʢʥʝ ʟʘʜʘʸʤ 

ʟʘʜʘʥʠʝ, ʥʠʞʝ ʫʢʘʟʳʚʘʝʤ ʚʘʨʠʘʥʪʳ ʚʨʘʟʙʨʦʩ. ʇʨʘʚʝʝ ʦʪ ʚʘʨʠʘʥʪʦʚ ʮʠʬʨʘʤʠ ʫʢʘʟʳʚʘʝʤ 

ʧʨʘʚʠʣʴʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʪʚʝʪʦʚ. ʕʪʦʪ ʚʦʧʨʦʩ ʩʯʠʪʘʝʪʩʷ ʩʣʦʞʥʳʤ, ʧʦʵʪʦʤʫ 4 

ʙʘʣʣʘ, ʛʘʣʦʯʢʦʡ ʫʢʘʟʘʣʘ ʩʥʠʞʝʥʠʝ ʙʘʣʣʦʚ ʟʘ ʦʰʠʙʢʫ ʥʘ 1 ʙʘʣʣ. ʅʠʞʝ ʧʦʢʘʟʘʥ ʚʠʜ 

ʚʦʧʨʦʩʘ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ. 

 

 
 

6 ʚʦʧʨʦʩ ï ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ. ʅʘ ʧʝʨʚʦʡ ʢʘʨʪʠʥʢʝ ʧʦʢʘʟʘʥʦ ʩʘʤʦ ʟʘʜʘʥʠʝ, 

ʥʘʩʪʨʦʡʢʘ ʙʘʣʣʦʚ ʠ ʟʘʧʦʣʥʝʥ ʣʝʚʳʡ ʩʪʦʣʙʠʢ ʪʘʙʣʠʮʳ. ʇʨʘʚʝʝ ʮʠʬʨʘʤʠ ʫʢʘʟʘʥʦ 

ʩʦʦʪʥʦʰʝʥʠʝ ʠʟ ʧʨʘʚʦʛʦ ʩʪʦʣʙʮʘ.  

ʕʪʦ ʩʘʤʳʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʪʠʧʳ ʪʝʩʪʦʚʳʭ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ɺʳ ʪʦʞʝ 

ʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ ʩʚʦʠʭ ʫʯʘʱʠʭʩʷ. 

ʕʪʦ ʧʨʠʣʦʞʝʥʠʝ ʠʤʝʝʪ ʤʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚ: ɺʦ-ʧʝʨʚʳʭ, ʪʝʩʪʳ, ʢʦʪʦʨʳʝ ʚʳ 

ʩʦʟʜʘʣʠ, ʵʪʦ ʪʦʣʴʢʦ ʚʘʰʘ ʣʠʯʥʘʷ ʨʘʟʨʘʙʦʪʢʘ; 

2. ʂ ʢʘʞʜʦʤʫ ʩʦʟʜʘʥʥʦʤʫ ʚʘʤʠ ʪʝʩʪʫ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʝʪʩʷ ʩʩʳʣʢʘ, ʢʦʪʦʨʫʶ 

ʚʳ ʧʨʦʩʪʦ ʧʝʨʝʩʳʣʘʝʪʝ ʫʯʘʱʠʤʩʷ; 

3. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʳ ʫ ʚʘʩ ʦʪʦʙʨʘʟʷʪʩʷ, ʩʨʘʟʫ ʞʝ ʙʫʜʝʪ 

ʧʦʜʩʯʠʪʘʥʘ ʩʪʘʪʠʩʪʠʢʘ ʧʨʦʭʦʞʜʝʥʠʷ (ʩʪʘʪʠʩʪʠʢʘ ʦʪʦʙʨʘʞʘʝʪʩʷ, ʝʩʣʠ ʵʪʦ ʣʠʯʥʦ ʚʘʤʠ 

ʩʦʟʜʘʥʥʳʡ ʪʝʩʪ); 

4. ɺ ʥʘʩʪʨʦʡʢʘʭ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʦʧʨʝʜʝʣʸʥʥʦʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʩʪʘ, ʟʘʧʨʝʪʠʪʴ 

ʢʦʧʠʨʦʚʘʥʠʝ ʪʝʢʩʪʘ ʚʦʧʨʦʩʘ, ʧʦ ʦʢʦʥʯʘʥʠʶ ʧʦʢʘʟʳʚʘʪʴ/ʥʝ ʧʦʢʘʟʳʚʘʪʴ ʧʨʘʚʠʣʴʥʳʝ 

ʦʪʚʝʪʳ, ʧʝʨʝʤʝʰʘʪʴ ʚʦʧʨʦʩʳ (ʚ ʩʣʫʯʘʡʥʦʤ ʧʦʨʷʜʢʝ); 

5. ʋʜʦʙʩʪʚʦ ʚ ʪʦʤ, ʯʪʦ ʯʝʣʦʚʝʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʟʘ 

ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ, ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʚʳʯʠʪʘʥʠʝ ʙʘʣʣʦʚ ʟʘ ʦʰʠʙʢʠ. 

ɺ ʮʝʣʦʤ, ʵʪʦ ʦʯʝʥʴ ʫʜʦʙʥʦʝ ʠ ʥʝʩʣʦʞʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʤʠʥʫʩʦʚ 

ʧʦʯʪʠ ʥʝʪ, ʢʨʦʤʝ ʪʦʛʦ, ʯʪʦ ʠʥʦʛʜʘ ʧʦʜʚʠʩʘʝʪ ʠʟ-ʟʘ ʩʣʘʙʦʛʦ ʠʥʪʝʨʥʝʪ-ʩʦʝʜʠʥʝʥʠʷ. 

ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʚʳʚʦʜ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʧʦʩʦʙʥʘ ʩʜʝʣʘʪʴ ʣʶʙʦʡ ʫʨʦʢ ʧʦʟʥʘʚʘʪʝʣʴʥʳʤ, ʟʘʧʦʤʠʥʘʶʱʠʤʩʷ ʠ 

ʨʝʟʫʣʴʪʘʪʠʚʥʳʤ. ʅʘ ʩʚʦʸʤ ʦʧʳʪʝ ʷ ʧʨʦʥʘʙʣʶʜʘʣʘ ʥʘʨʘʱʠʚʘʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ 

ʠʥʪʝʨʝʩʘ ʢ ʧʨʝʜʤʝʪʫ, ʧʦʚʳʰʝʥʠʝ ʫʩʧʝʚʘʝʤʦʩʪʠ ʚ ʢʣʘʩʩʝ, ʫʯʘʱʠʝʩʷ, ʩ ʧʦʤʦʱʴʶ ʚʠʜʝʦ ʠ 

ʧʨʝʟʝʥʪʘʮʠʡ ʩʪʘʣʠ ʙʳʩʪʨʝʝ ʧʦʥʠʤʘʪʴ ʥʦʚʳʡ, ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ, ʪʘʢʞʝ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʍʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ: 

1. ʥʘʛʣʷʜʥʦʩʪʴ; 

2. ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʦʙʫʯʝʥʠʶ; 

3. ʥʦʚʘʷ ʬʦʨʤʘ ʧʦʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ; 

4. ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ; 
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5. ʠʥʪʝʨʝʩ (ʤʦʪʠʚʘʮʠʷ ʢ ʫʯʝʙʝ) ʩʦ ʩʪʦʨʦʥʳ ʰʢʦʣʴʥʠʢʦʚ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʤʝʝʪʩʷ ʪʘʢʞʝ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ: 

1. ʥʝʛʘʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ (ʟʨʝʥʠʝ, ʦʩʘʥʢʘ); 

2. ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʦʩʥʘʱʝʥʥʦʩʪʴ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʰʢʦʣʘʭ; 

3. ʥʠʟʢʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. 

ʕʪʦ ʜʘʸʪ ʚʩʝ ʦʩʥʦʚʘʥʠʷ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʀʂʊ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ, ʪʦʣʴʢʦ ʚ ʤʝʨʫ, ʠʥʘʯʝ ʚʘʰ ʫʨʦʢ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʥʘʛʣʷʜʥʦ-

ʠʣʣʣʶʩʪʨʘʪʠʚʥʳʡ ʤʝʪʦʜ. 
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ʉʝʛʦʜʥʷ ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʘʣʦ ʚʝʜʫʱʠʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʣʦ ʚʘʞʥʝʡʰʝʡ ʧʨʦʙʣʝʤʦʡ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ.  

ʆʜʥʠʤ ʠʟ ʘʩʧʝʢʪʦʚ ʚʳʩʪʫʧʘʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʦʮʝʥʠʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʙʫʯʝʥʠʷ: ʪʝʩʪʠʨʦʚʘʥʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ: ʄʆɼʆ, PISA, ʤʦʥʠʪʦʨʠʥʛ, ʧʦʨʪʬʦʣʠʦ.  

ʉʝʡʯʘʩ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʫʯʘʱʠʤʩʷ 11 ʢʣʘʩʩʦʚ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ɺʋɿ, ʦʧʨʝʜʝʣʷʶʪ ʵʢʟʘʤʝʥʳ ʚ ʬʦʨʤʝ ɽʅʊ. 

ɽʅʊ ð ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʵʪʘʧʦʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʜʦʣʝʪʴ 

ʚʳʧʫʩʢʥʠʢʘʤ. ʆʜʠʥ ʜʝʥʴ ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪ, ʛʜʝ ʙʫʜʫʪ ʫʯʠʪʴʩʷ ʚʳʧʫʩʢʥʠʢʠ, ʘ 

ʪʘʢʞʝ ʙʫʜʫʪ ʣʠ ʦʥʠ ʧʣʘʪʠʪʴ ʟʘ ʫʯʝʙʫ.ʂ ʩʦʚʨʝʤʝʥʥʳʤ ʰʢʦʣʴʥʠʢʘʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ 

ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʠ ʧʨʦʚʝʨʢʝ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʥʦ ʥʝ ʢʘʞʜʳʡ ʫʯʘʱʠʡʩʷ ʩʧʨʘʚʣʷʝʪʩʷ 

ʩ ʧʦʣʫʯʝʥʥʳʤ ʚʦ ʚʨʝʤʷ ʟʘʥʷʪʠʡ ʦʙʲʝʤʦʤ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʪʦ 

ʢʘʩʘʝʪʩʷ ʠʟʫʯʝʥʠʷ ʪʦʯʥʳʭ ʥʘʫʢ ï  ʤʘʪʝʤʘʪʠʢʠ, ʬʠʟʠʢʠ, ʭʠʤʠʠ. ʕʪʠ ʧʨʝʜʤʝʪʳ ʷʚʣʷʶʪʩʷ 

ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʪʨʫʜʥʳʭ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʢʘʞʜʳʡ ʰʢʦʣʴʥʠʢ ʜʦʣʞʝʥ ʠʤʝʪʴ 

ʙʘʟʦʚʳʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʟʥʘʥʠʷ ʠ ʧʦʥʠʤʘʪʴ ʦʩʥʦʚʳ ʜʘʥʥʳʭ ʥʘʫʢ.ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ 

ʦʙʫʯʝʥʠʷ ʭʠʤʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʫʯʘʱʠʤʩʷ ʧʨʦʯʥʫʶ ʠ 

ʜʦʙʨʦʩʦʚʝʩʪʥʫʶ ʩʠʩʪʝʤʫ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʦʩʥʦʚʥʳʭ ʧʨʘʚʠʣʘʭ ʠ 

ʟʘʢʦʥʘʭ ʭʠʤʠʠ. ʆʙʨʘʟʦʚʘʥʠʝ ʚʩʝʭ ʫʯʘʱʠʭʩʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʦ ʤʠʥʠʤʘʣʴʥʳʤ 

https://fb.ru/article/145313/informatsionno-kommunikatsionnaya-tehnologiya-ikt-tehnologii
https://www.ekportal.ru/page-id3875.html#:~:text=История%20информационных %20 технологий % 20 берёт%20свое,механических%20изобретений%20до%20современных%20компьютеров
https://www.ekportal.ru/page-id3875.html#:~:text=История%20информационных %20 технологий % 20 берёт%20свое,механических%20изобретений%20до%20современных%20компьютеров


77 

 

ʞʝʣʘʝʤʳʤ ʨʝʟʫʣʴʪʘʪʦʤ. ʆʯʝʥʴ ʚʘʞʥʦ ʧʦʩʪʘʨʘʪʴʩʷ ʧʦʣʥʦʩʪʴʶ ʨʘʩʢʨʳʪʴ ʩʧʦʩʦʙʥʦʩʪʠ 

ʫʯʝʥʠʢʦʚ ʰʢʦʣʳ. ʈʘʟʚʠʪʠʝ ʠʥʪʝʨʝʩʘ ʢ ʧʨʝʜʤʝʪʫ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ 

ʫʯʠʪʝʣʷ.ʆʜʥʦʡ ʠʟ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʦʩʥʘʱʝʥʠʝ 

ʰʢʦʣʴʥʳʭ ʢʘʙʠʥʝʪʦʚ ʭʠʤʠʠ: ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʥʝʜʦʩʪʘʪʦʢ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʜʦʩʦʢ, 

ʢʦʤʧʴʶʪʝʨʦʚ, ʨʝʘʢʪʠʚʦʚ, ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʚʨʝʤʝʥʥʳʭ 

ʘʫʜʠʪʦʨʠʡ.ʉʝʛʦʜʥʷ, ʢʦʛʜʘ ʠʥʬʦʨʤʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʨʝʩʫʨʩʦʤ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ, 

ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ï ʵʪʦ ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʦʮʝʩʩ. ɼʣʷ 

ʰʢʦʣʳ ʵʪʦ ʦʟʥʘʯʘʝʪ ʠʟʤʝʥʝʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʧʦʩʪʘʥʦʚʢʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʝʡ: 

ʦʜʥʠʤ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʦʩʧʠʪʘʥʠʷ ʠ ʧʝʜʘʛʦʛʠʢʠ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʜʦʣʞʥʘ ʩʪʘʪʴ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʢ ʦʚʣʘʜʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʤʠ ʢʦʤʧʴʶʪʝʨʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʫʤʝʥʠʝ ʘʢʪʫʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʫʶ ʩ ʠʭ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ 

ʣʫʯʰʝʛʦ ʩʘʤʦʨʘʟʚʠʪʠʷ [1]. ɼʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʩʦʚʨʝʤʝʥʥʳʡ ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʥʘʙʦʨʦʤ ʢʘʯʝʩʪʚ, ʥʝʩʦʤʥʝʥʥʦ, 

ʦʙʱʠʭ ʜʣʷ ʚʩʝʭ ʧʨʝʜʤʝʪʥʠʢʦʚ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʢʦʤʧʝʪʝʥʮʠʠ ʫʯʠʪʝʣʷ ʭʠʤʠʠ ʜʦʣʞʥʳ 

ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʪʘʢʦʚʳʭ ʫʯʠʪʝʣʷ, ʧʨʝʜʧʦʣʦʞʠʤ, ʠʩʪʦʨʠʠ ʠʣʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ [2]. 

ʋʯʠʪʝʣʴ ʭʠʤʠʠ ʜʦʣʞʝʥ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʥʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʠ ʤʝʪʦʜʠʢʫ ʧʨʝʜʤʝʪʘ. 

ʆʜʥʘʢʦ ʝʩʣʠ ʩʦʜʝʨʞʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʝʦʨʠʡ, ʟʘʢʦʥʦʚ, ʬʘʢʪʦʚ, ʪʦ 

ʤʝʪʦʜʠʢʘ ʜʦʣʞʥʘ ʧʨʠʚʝʩʪʠ ʠʭ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦʨʷʜʦʢ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʧʦʥʷʪʠʡ, 

ʯʪʦʙʳ ʫ ʫʯʘʱʠʭʩʷ ʙʳʣʘ ʥʝ ʨʘʟʨʦʟʥʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʪʝʤʝ, ʘ ʚʳʩʪʨʘʠʚʘʣʘʩʴ ʩʠʩʪʝʤʘ 

ʟʥʘʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʟʥʘʪʴ ʚʝʜʫʱʠʝ ʠʜʝʠ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ 

ʭʠʤʠʠ. 

ɼʨʫʛʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʟʥʘʥʠʝ ʫʯʝʥʠʢʦʤ 

ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʫʤʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʨʝʘʣʴʥʦʤ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʉʣʝʜʫʶʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ ʫʯʠʪʝʣʷ ʷʚʣʷʶʪʩʷ ʧʨʠʝʤʳ, 

ʢʦʪʦʨʳʝ ʩʦʮʠʘʣʠʟʠʨʫʶʪ ʠ ʚʦʩʧʠʪʳʚʘʶʪ ʨʝʙʝʥʢʘ ʩʨʝʜʩʪʚʘʤʠ ʫʯʝʙʥʦʛʦ ʧʨʝʜʤʝʪʘ. ʊʘʢʠʝ 

ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʫʯʘʱʠʭʩʷ; 

ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʪʘʙʣʠʮʳ, ʩʭʝʤʘʪʠʯʝʩʢʠʝ ʨʠʩʫʥʢʠ, ʪʨʝʙʫʶʱʠʝ ʤʳʩʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ 

ʪʠʧʘ çʘʥʘʣʠʟè, çʩʠʥʪʝʟè, çʩʨʘʚʥʝʥʠʝè, çʚʳʙʦʨ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʠʟʥʘʢʦʚè ʠ ʪ. ʜ. [3]. 

ʆʛʨʦʤʥʫʶ ʨʦʣʴ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʪʝʩʪʠʨʦʚʘʥʠʶ ʩʣʫʞʠʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ 

ʫʯʘʱʠʭʩʷ ʩ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ, ʩʦ ʩʧʨʘʚʦʯʥʠʢʘʤʠ ʠ ʧʦʩʦʙʠʷʤʠ ʧʦ ʭʠʤʠʠ. ʈʦʣʴ 

ʫʯʠʪʝʣʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʵʪʦ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʪʝʤ ʠ ʟʘʜʘʯ ʜʣʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. 

ɻʣʘʚʥʦʝ ʚ ʩʠʩʪʝʤʝ ʦʙʫʯʝʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ, ʫʯʘʱʠʭʩʷ ʢ ɽʅʊ ï ʵʪʦ ʫʯʝʪ ʮʝʣʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʠ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚ ʥʝʤʘʣʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʶʪ ʥʘ ʫʩʧʝʚʘʝʤʦʩʪʴ 

ʫʯʝʥʠʢʘ. 

 

 

 

 

 

 

 

 

 

 

 

  

 

ʈʠʩ. 1. ï ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʫʩʧʝʚʘʝʤʦʩʪʴ ʫʯʘʱʠʭʩʷ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ɽʅʊ 

ʫʯʸʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʯʝʥʠʢʘ: ʫʨʦʚʥʷ 

ʝʛʦ ʟʥʘʥʠʡ, ʩʢʦʨʦʩʪʠ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʩʪʝʧʝʥʠ 

ʚʥʠʤʘʪʝʣʴʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʘʤʷʪʠ, 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʠ ʤʦʪʠʚʘʮʠʠ ʢ ʠʟʫʯʝʥʠʶ 

ʧʨʝʜʤʝʪʘ; 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʚʝʨʝʥʥʳʭ ʠ ʧʨʠʟʥʘʥʥʳʭ ʤʝʪʦʜʠʢ 

ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʣʠʯʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʧʳʪʘ; 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʦʙʫʯʘʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ. 
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ʂʘʞʜʳʡ ʫʯʝʥʠʢ ʫʥʠʢʘʣʝʥ, ʧʦʵʪʦʤʫ ʜʣʷ ʢʘʞʜʦʛʦ ʫʯʝʥʠʢʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʪʘʚʣʷʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʣʘʥ ʦʙʫʯʝʥʠʷ. 

ʆʩʥʦʚʳ ʭʠʤʠʠ ʩʦʩʪʘʚʣʷʶʪ ʝʸ ʧʦʥʷʪʠʡʥʳʡ ʘʧʧʘʨʘʪ ʠ ʭʠʤʠʯʝʩʢʠʝ ʟʘʢʦʥʳ. ɺʝʜʴ, 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʳ ʥʝ ʩʤʦʞʝʤ ʨʝʰʠʪʴ ʥʠ ʦʜʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʟʘʜʘʯʠ, ʥʝ ʩʫʤʝʝʤ 

ʦʙʲʷʩʥʠʪʴ ʥʠ ʦʜʥʦʛʦ ʦʧʳʪʘ, ʝʩʣʠ ʥʝ ʫʩʣʦʚʠʤʩʷ ʟʘʨʘʥʝʝ ʦ ʪʦʤ, ʢʘʢʦʡ ʩʤʳʩʣ ʙʫʜʝʤ 

ʚʢʣʘʜʳʚʘʪʴ ʚ ʪʝ ʠʣʠ ʠʥʳʝ ʪʝʨʤʠʥʳ. ɼʘ ʠ ʩʘʤʠ ʭʠʤʠʯʝʩʢʠʝ ʟʘʢʦʥʳ ʙʫʜʫʪ ʥʘʤ 

ʥʝʧʦʥʷʪʥʳʤʠ, ʝʩʣʠ ʤʳ ʥʝ ʟʥʘʝʤ ʪʚʝʨʜʦ, ʯʪʦ ʦʟʥʘʯʘʶʪ ʩʣʦʚʘ ʠ ʩʠʤʚʦʣʳ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ 

ʚ ʵʪʠʭ ʟʘʢʦʥʘʭ. ʇʦʵʪʦʤʫ, ʛʦʪʦʚʷʩʴ ʢ ɽʅʊ ʧʦ ʭʠʤʠʠ, ʩʣʝʜʫʝʪ ʥʘʯʘʪʴ ʩ ʬʦʨʤʫʣʠʨʦʚʦʢ 

ʦʧʨʝʜʝʣʝʥʠʡ ʠ ʟʘʢʦʥʦʚ. ʂʘʞʜʫʶ ʠʟ ʪʘʢʠʭ ʬʦʨʤʫʣʠʨʦʚʦʢ ʥʘʜʦ ʧʨʦʨʘʙʘʪʳʚʘʪʴ ʚ ʜʚʘ 

ʵʪʘʧʘ: ʩʥʘʯʘʣʘ ʧʦʥʷʪʴ ʝʸ ʩʤʳʩʣ (ʤʦʞʝʪ ʙʳʪʴ, ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʧʦʷʩʥʷʶʱʠʭ ʧʨʠʤʝʨʦʚ ʠʟ 

ʠʤʝʶʱʠʭʩʷ ʫʯʝʙʥʠʢʦʚ ʠ ʧʦʩʦʙʠʡ), ʘ ʟʘʪʝʤ ʟʘʧʦʤʥʠʪʴ ʝʸ, ʥʝ ʧʦʞʘʣʝʚ ʧʦʪʨʘʪʠʪʴ ʥʘ ʵʪʦ 

ʩʪʦʣʴʢʦ ʚʨʝʤʝʥʠ, ʩʢʦʣʴʢʦ ʧʦʪʨʝʙʫʝʪʩʷ 

ʅʝ ʩʝʢʨʝʪ, ʯʪʦ ʩʝʛʦʜʥʷ ʫʯʘʱʠʝʩʷ ʥʝ ʣʶʙʷʪ ʣʠʩʪʘʪʴ ʫʯʝʙʥʠʢʠ ʠ ʢʥʠʛʠ. ʇʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʥʪʝʨʥʝʪʘ ʠ ʀʂʊ-ʪʝʭʥʦʣʦʛʠʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʧʦʟʥʘʢʦʤʠʪʴ ʫʯʘʱʠʭʩʷ ʩ ʩʘʡʪʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʦʥʠ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʜʛʦʪʦʚʢʫ ʢ 

ɽʅʊ.  

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ɽʅʊ ʫʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʙʳʪʴ ʟʥʘʢʦʤʳ 

ʪʝʩʪʦʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ. ɺ ʵʪʦ ʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʯʥʦ ʚʢʣʶʯʘʪʴ ʪʝʩʪʦʚʳʝ ʬʦʨʤʳ 

ʢʦʥʪʨʦʣʷ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʧʦʤʦʛʘʷ ʫʯʘʱʠʤʩʷ ʦʚʣʘʜʝʚʘʪʴ ʪʝʭʥʠʢʦʡ ʨʘʙʦʪʳ ʩ ʪʝʩʪʘʤʠ, 

ʧʦʩʪʝʧʝʥʥʦ ʛʦʪʦʚʷ ʢ ɽʅʊ. 

ʅʘ ʫʨʦʢʘʭ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʴ ʰʢʦʣʴʥʠʢʦʚ çʪʝʭʥʠʢʝè ʩʜʘʯʠ ʪʝʩʪʘ: ʦʙʫʯʘʪʴ 

ʧʦʩʪʦʷʥʥʦʤʫ ʩʘʤʦʢʦʥʪʨʦʣʶ ʚʨʝʤʝʥʠ, ʦʮʝʥʢʝ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʩʫʙʲʝʢʪʠʚʥʦʡ ʪʨʫʜʥʦʩʪʠ, 

ʬʦʨʤʠʨʦʚʘʪʴ ʫʤʝʥʠʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠ ʚʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʨʘʟʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ. ɼʣʷ ʫʩʧʝʰʥʦʡ ʩʜʘʯʠ ɽʅʊ ʫʯʝʥʠʢ ʜʦʣʞʝʥ ʟʥʘʪʴ ʧʨʦʮʝʜʫʨʫ 

ʧʨʦʚʝʜʝʥʠʷ, ʧʦʥʠʤʘʪʴ ʩʤʳʩʣ ʧʨʝʜʣʘʛʘʝʤʳʭ ʟʘʜʘʥʠʡ ʠ ʚʣʘʜʝʪʴ ʤʝʪʦʜʘʤʠ ʠʭ 

ʚʳʧʦʣʥʝʥʠʷ, ʫʤʝʪʴ ʧʨʘʚʠʣʴʥʦ ʦʬʦʨʤʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ, ʫʤʝʪʴ 

ʨʘʩʧʨʝʜʝʣʷʪʴ ʦʙʱʝʝ ʚʨʝʤʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʚʩʝ ʟʘʜʘʥʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʢ ʵʢʟʘʤʝʥʫ ʩʣʝʜʫʝʪ ʯʝʪʢʦ ʦʮʝʥʠʪʴ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʥʠʡ, ʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. ɾʝʣʘʪʝʣʴʥʦ ʩʥʘʯʘʣʘ ʚʳʧʦʣʥʠʪʴ ʚʩʝ ʪʝ ʟʘʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʣʝʛʢʠʤʠ ʠʣʠ ʟʥʘʢʦʤʳʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʫʯʠʪʴʩʷ ʧʨʦʧʫʩʢʘʪʴ ʪʨʫʜʥʳʝ ʟʘʜʘʥʠʷ. ɿʘʪʝʤ, ʚ 

ʦʩʪʘʚʰʝʝʩʷ ʚʨʝʤʷ, ʤʦʞʥʦ ʚʝʨʥʫʪʴʩʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʙʦʣʝʝ ʪʨʫʜʥʳʭ ʟʘʜʘʥʠʡ, ʘ ʚ ʩʘʤʦʤ 

ʢʦʥʮʝ ï ʦʙʷʟʘʪʝʣʴʥʦ ʦʩʪʘʚʠʪʴ ʚʨʝʤʷ ʥʘ ʙʳʩʪʨʫʶ ʧʨʦʚʝʨʢʫ ʚʩʝʡ ʨʘʙʦʪʳ ʥʘ ʧʨʝʜʤʝʪ 

ʧʨʘʚʠʣʴʥʦʩʪʠ ʟʘʧʠʩʠ ʦʪʚʝʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʙʣʘʥʢʠ 

ʇʦʜʛʦʪʦʚʢʘ ʢ ʵʢʟʘʤʝʥʫ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʤʦʱʠ ʨʝʧʝʪʠʪʦʨʦʚ ʠʣʠ ʧʦʩʝʱʝʥʠʷ 

ʢʫʨʩʦʚ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʣʴʚʠʥʫʶ ʜʦʣʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ï ʚʳʧʦʣʥʝʥʠʝ 

ʫʧʨʘʞʥʝʥʠʡ, ʟʘʜʘʯ, ʫʨʘʚʥʝʥʠʡ, ʟʘʧʦʤʠʥʘʥʠʝ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ.  

ʆʜʠʥ ʠʟ ʣʫʯʰʠʭ ʩʧʦʩʦʙʦʚ ʜʦʩʪʠʯʴ ʭʦʨʦʰʝʛʦ ʨʝʟʫʣʴʪʘʪʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ï ʵʪʦ 

ʢʘʯʝʩʪʚʝʥʥʘʷ ʫʯʝʙʥʘʷ ʣʠʪʝʨʘʪʫʨʘ. ɺʦʧʨʦʩ ʦ ʢʨʠʪʝʨʠʷʭ ʦʪʙʦʨʘ ʠʩʪʦʯʥʠʢʦʚ ʧʦʜʛʦʪʦʚʢʠ ʢ 

ʛʣʘʚʥʦʤʫ ʵʢʟʘʤʝʥʫ ʘʢʪʫʘʣʝʥ ʢʘʢ ʥʠʢʦʛʜʘ.  

ʆʢʦʣʦ 70% ʧʦ ʩʪʫʧʘʶʱʠʭ ʞʘʣʫʶʪʩʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʰʠʙʢʠ ʠ ʦʧʝʯʘʪʢʠ ʚ 

ʪʠʧʠʯʥʳʭ ʪʝʩʪʦʚʳʭ ʧʨʦʙʥʠʢʘʭ ʠ ʪʨʝʥʘʞʝʨʘʭ. ʏʘʩʪʴ ʘʙʠʪʫʨʠʝʥʪʦʚ ʦʪʤʝʯʘʝʪ, ʯʪʦ 

ʚʩʪʨʝʯʘʣʠʩʴ ʚʦʧʨʦʩʳ ʧʦ ʪʝʤʘʤ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʦʭʦʜʠʣʠ ʚ ʨʘʤʢʘʭ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠ 

ʢʦʪʦʨʳʝ ʥʝ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ.  

ʄʥʦʛʦ ʫʯʝʙʥʠʢʦʚ ʩʦʩʪʘʚʣʝʥʳ ʧʦ ʩʪʘʨʦʡ ʧʨʦʛʨʘʤʤʝ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʩʪʘʥʜʘʨʪʘʤ ɽʅʊ. ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚʳʧʫʩʢʥʠʢʠ ʛʦʪʦʚʷʪʩʷ ʧʦ ʦʜʥʦʤʫ 

ʫʯʝʙʥʠʢʫ, ʧʦ ʪʝʩʪʥʠʢʘʤ ʣʠʙʦ ʚʦʦʙʱʝ ʟʘʧʫʪʘʣʠʩʴ ʚ ʤʥʦʛʦʦʙʨʘʟʠʠ ʠʩʪʦʯʥʠʢʦʚ 

ʠʥʬʦʨʤʘʮʠʠ.  

ʇʦʵʪʦʤʫ ʥʠʢʪʦ ʩʝʛʦʜʥʷ ʥʝ ʩʪʘʥʝʪ ʦʪʨʠʮʘʪʴ ʪʦ, ʯʪʦ ɽʅʊ ï ʵʪʦ ʧʨʦʙʣʝʤʘ, ʠ ʦʥʘ 
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ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ. ʆʜʥʘʢʦ ʩʫʪʴ ʚ ʪʦʤ, ʯʪʦ ʩʝʛʦʜʥʷ ʦʯʝʥʴ ʤʘʣʦ ʛʨʘʤʦʪʥʳʭ ʧʦʩʦʙʠʡ ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʫʣʠʪ ʥʠʟʢʦʧʨʦʙʥʳʤ ʚʦʩʧʨʠʷʪʠʝʤ ʤʘʪʝʨʠʘʣʘ ʠ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʢʦʥʢʫʨʩʥʳʤ ʙʘʣʣʦʤ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʯʘʱʠʝʩʷ ʦʛʨʘʥʠʯʝʥʳ ʚ ʚʳʙʦʨʝ ʧʦʩʦʙʠʡ, ʪʨʝʥʘʞʝʨʦʚ, 

ʪʨʝʥʠʥʛʦʚ, ʧʦʤʦʛʘʶʱʠʭ ʚ ʧʦʜʛʦʪʦʚʢʝ ʢ ʝʜʠʥʦʤʫ ʥʘʮʠʦʥʘʣʴʥʦʤʫ ʪʝʩʪʠʨʦʚʘʥʠʶ, ʥʦ 

ʟʘʣʦʛʦʤ ʫʩʧʝʰʥʦʡ ʩʜʘʯʠ ɽʅʊ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʥʘʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ.   

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʙʣʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʘ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʩʨʝʜʠ ʫʯʠʪʝʣʝʡ ʧʦ ʧʨʦʙʣʝʤʘʤ ʧʦʜʛʦʪʦʚʢʠ ʢ ɽʅʊ. 

ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʫʪʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʥʣʘʡʥ ʘʥʢʝʪ ʧʦ 

ʫʯʠʪʝʣʴʩʢʠʤ ʯʘʪʘʤ ʛʦʨʦʜʘ, ʦʙʣʘʩʪʠ ʠ ʨʝʩʧʫʙʣʠʢʠ.   

ɺ ʘʥʢʝʪʠʨʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 58 ʢʦʣʣʝʛ, ʢʦʪʦʨʳʝ ʝʞʝʛʦʜʥʦ ʫʯʘʩʪʚʫʶʪ ʚ 

ʧʦʜʛʦʪʦʚʢʝ ʩʚʦʠʭ ʫʯʝʥʠʢʦʚ ʢ ɽʅʊ (ʨʠʩ. 2). 

 

ʈʠʩ. 2ïɸʥʘʣʠʟ ʧʨʦʙʣʝʤ ʧʦʜʛʦʪʦʚʢʠ ʰʢʦʣʴʥʠʢʦʚ ʢ ɽʅʊ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʩʨʝʜʠ 

ʫʯʠʪʝʣʝʡ 

 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʩʥʦʚʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʦʩʪʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ɽʅʊ.  

ʋʯʝʙʥʠʢð ʵʪʦ ʚʘʞʥʝʡʰʠʡ ʢʦʤʧʦʥʝʥʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʛʣʘʚʥʳʡ ʠʥʩʪ-

ʨʫʤʝʥʪ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʫʨʦʢʝ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʩʦʮʠʘʣʠʟʘʮʠʠ 

ʣʠʯʥʦʩʪʠ ʫʯʝʥʠʢʘ. ɸ ʯʪʦ ʤʳ ʠʤʝʝʤ ʚ ʨʝʘʣʴʥʦʩʪʠ? ʅʝʠʥʪʝʨʝʩʥʳʝ, ʩʣʦʞʥʳʝ, 

ʧʝʨʝʥʘʩʳʱʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʝ ʫʯʠʪʳʚʘʶʱʠʝ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʯʝʥʠʢʦʚ 

ʢʥʠʛʠ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʷʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʢ ɽʅʊ. 
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ʥʘʣʠʯʠʝ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ 
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ʨʝʟʝʨʚʦʚ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʝʟʫʣʴʪʘʪʦʚ 
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ʍʀʄʀʗ ʉɸɹɸנʓʅɼɸ ɾɸרɸ ʊɽʍʅʆʃʆɻʀʗʃɸʈɼʓר ʕʃɽʄɽʅʊʊɽʈɯʅ 

 ɽʈɽʂʐɽʃɯʂʊɽʈɯ רʆʃɼɸʅʋɼʓפ

ʄʝʨʛʘʣʠʝʚʘ ɿ.ʉ. 

(ɸϨʪϺʙʝ ʦʙʣʳʩʳ,  

ɹʘʙʘʪʘʡ ʥʝʛʽʟʛʽ ʦʨʪʘ ʤʝʢʪʝʙʽʥʽϬ ʭʠʤʠʷ ʧϸʥʽʥʽϬ ʤϰϤʘʣʽʤʽ) 

 

ɿʘʤʘʥʘʫʠ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʽש ᴇʟʛʝʰʝʣʽʛʽ - ʙʽʣʽʤʤʝʥ ʞʘʙʜʳץʪʘʣʳʧ ץʘʥʘ 

ʰʝʢʪʝʣʤʝʡ, ᴇʟʽʥ-ᴇʟʽ ʪᴅʨʙʠʝʣʝʫʜʽ ʜʘʤʳʪʫ װʰʽʥ װʥʝʤʽ ᴇʟʽʥ-ᴇʟʽ ʞʝʪʽʣʜʽʨʫ ץʘʞʝʪʪʽʣʽʛʽ. 

ɽʣʽʤʽʟʜʝ ʞʘשʘ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽ ײץʨʳʣʜʳ, ʦʥʳש ʤʘʟʤײʥʳ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʜʽ, 

ʤסײʘʣʽʤʜʝʨʜʽש ᴅʣʝʤʜʽʢ ʙʽʣʽʤ ʢʝשʽʩʪʽʛʽʥʝ, ʙװʢʽʣ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʝ ʝʥʫʽʥʝ ʞʘשʘ 

ʪʘʣʘʧʪʘʨ ץʦʡʳʣʜʳ. ɼʝʤʝʢ, ʍʍɯ סʘʩʳʨʜʳש ʙʘʩʪʘʧץʳ ʞʳʣʜʘʨʳʥʳש ʙʽʨʽʥʜʝ - çᴇʤʽʨʛʝ ʽʣʽʤ 

ʙʝʨʫè ץʘסʠʜʘʩʳʥʘʥ çᴇʤʽʨʛʝ ʽʣʽʤ ʙʝʨʫè ʧʨʠʥʮʠʧʽʥʝ ᴇʪʫʛʝ ץʘʙʽʣʝʪʪʽ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʽש 

 - ʙʽʨʽ שʨʳʣʳʤʜʘʨʳʥ ʽʟʜʝʫ. ɿʘʤʘʥʘʫʠ ʙʽʣʽʤ ʙʝʨʫ ʰʘʨʪʪʘʨʳʥʳײץ ץʡʳʤʜʘʩʪʳʨʫʰʳʣʳײ

ʦץʫʰʳʣʘʨסʘ ץʘʞʝʪʪʽ ʘץʧʘʨʘʪʪʳ ʪʘʙʫסʘ ʞᴅʥʝ ʤʘʤʘʥʜʳץ ʪʘשʜʘʫסʘ װʡʨʝʪʫ ʢʝʨʝʢ. 

 .ʡʝʩʽʥʝ ʢᴇʧʪʝʛʝʥ ᴇʟʛʝʨʽʩʪʝʨ ʝʥʛʽʟʽʣʫʜʝװʘ ʩʘʡ ʙʽʣʽʤ ʙʝʨʫ ʞסʘʟʽʨʛʽ ʢʝʟʜʝ ʟʘʤʘʥפ

ɽʣʽʤʽʟʜʽש ʙʘʨʣʳץ ʤʝʢʪʝʧʪʝʨʽʥʜʝ ʞʘשʘ ᴅʜʽʩʪʝʨʤʝʥ ʪᴅʩʽʣʜʝʨ ʙʦʡʳʥʰʘ ʤʘʪʝʨʠʘʣʜʳץ 

 ʘʥ ᴇʟʛʝʨʽʩʪʝʨץʡʝʩʽʥʜʝ ʝʥʛʽʟʽʣʽʧ ʞʘʪװʘʤʪʘʤʘʩʳʟ ʝʪʽʣʽʧ, ʙʽʣʽʤ ʞץ ʳʤʝʥסʦʨʣʘʨʳ ʪʦʣʳץ

ʢװʥʥʝʥ ï ʢװʥʛʝ ʞʘשʘʨʪʳʣʳʧ, ʘʨʪʳʧ ʢʝʣʝʜʽ. ɹʽʣʽʤ ʩʘʣʘʩʳʥʘ ʢᴇʧ ʢᴇשʽʣ ʙᴇʣʽʥʽʧ, ʙʦʣʘʰʘץ 

ʞʘʩ ײʨʧʘץʪʳש ʩʘʧʘʣʳ ʙʽʣʽʤ ʘʣʫʳʥʘ ʙʘʨ ʞʘסʜʘʡ ʞʘʩʘʣʳʧ ʞʘʪʳʨ. ʉʝʙʝʙʽ, ʙʦʣʘʰʘץ 

 שʘ ᴅʜʽʩ - ʪᴅʩʽʣʜʝʨ ʙʦʡʳʥʰʘ ʩʘʧʘʣʳ ʙʽʣʽʤ ʙʝʨʫ ʧʝʜʘʛʦʛʪʘʨʜʳשʘ ʞʘסʳʪʫ, ʦʣʘʨץʪʳ ʦץʨʧʘײ

ʙʘʩʪʳ ʤʽʥʜʝʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳסʘʥ ʦʨʘʡ, ʤסײʘʣʽʤʜʝʨʜʽש ʙʽʣʽʢʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫ 

ʢʫʨʩʪʘʨʳʥʳש ʞʘשʘ ʞװʡʝʩʽ ײץʨʳʣʳʧ, ʧʝʜʘʛʦʛ ʤʘʤʘʥʜʘʨסʘ ʟʝʨʪʪʝʫʰʽ ʤʘʤʘʥʜʘʨ ʙʽʣʽʤ 

ʙʝʨʫʜʝʛʽ ʞʘשʘ ʞװʡʝʥʽ ᴅʨ ʤסײʘʣʽʤ ᴇʟ ʤʝʢʪʝʙʽʥʽש ʦץʫ ʞװʡʝʩʽʥʝ ʝʥʛʽʟʽʧ ʪᴅʞʽʨʠʙʝʜʝ 

 ʘʣʽʤʜʝʨʛʝ ʙʽʣʽʤ ʙʝʨʫʜʝʛʽסײʤʽʥʜʝʪʽ ʤ שʜʘʨʣʘʤʘʥʳסʘʥ ʙʘסʜʘʨ ʙʝʨʫʜʝ. ɸʪʘʣסʦʣʜʘʥʫʳʥʘ ʙʘץ

ʽʩ - ʪᴅʞʽʨʠʙʝʩʽʥ ʥʳסʘʡʪʫ ʤʝʥ ʙʘסʘʣʘʫʳʥʘ ʢᴇʤʝʢ ʢᴇʨʩʝʪʫ. ɹʘסʜʘʨʣʘʤʘ ʥʝʛʽʟʽʥʝʥ 

ʦץʳʪʫʜʳש ᴅʨ ʪװʨʣʽ ʞʦʣʜʘʨʳʥ ץʘʨʘʩʪʳʨʘʜʳ [1,2-28]. 

ʅʝʤʝʨʝʙʘʡ ʅײʨʘʭʤʝʪʦʚ çʠʥʥʦʚʘʮʠʷè סײʳʤʳʥʘ ץʘʟʘץ ʪʽʣʽʥʜʝ ʘʥʳץʪʘʤʘ ʙʝʨʛʝʥ 

ʘʣסʘʰץʳ ץʘʟʘס ץʘʣʳʤʳ ʙʦʣʜʳ. 

ɾʘʣʧʳ, çʀʥʥʦʚʘʮʠʷ, ʠʥʥʦʚʘʮʠʷʣʳװ ץʜʝʨʽʩè - ʙײʣ ʠʥʥʦʚʘʮʠʷʣʘʨʜʳ ײץʨʫ, ʜʘʤʳʪʫ, 

 ʨʣʝʨʽװʳʟʤʝʪ ʪץ ʞʝʢʝ שʦʣʜʘʥʫ ʞᴅʥʝ ʪʘʨʘʪʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥʽץ

ʙʘʨ. 

ʅʝʤʝʨʝʙʘʡ ʅײʨʘʭʤʝʪʦʚ çʠʥʥʦʚʘʮʠʷè ʙʽʣʽʤ ᴅʣʝʤʽʥʜʝ, ᴅʜʽʩʪʝʤʝʩʽʥʜʝ, 

ʪʝʭʥʦʣʦʛʠʷʩʳʥʜʘ, ʦץʫ ʙʘʨʳʩʳʥ ᴇʪʢʽʟʫʜʝ, ʤʝʢʪʝʧ ʩʠʩʪʝʤʘʩʳʥ ʙʘʩʰʳʣʳץ ʝʪʫʜʝ ʞᴅʥʝ 

ʞʘשʘʨʫ ʢʝשʽʩʪʽʛʽʥʜʝʛʽ ʞʘשʘʰʳʣʜʳץʪʘʨʜʳ ʪʦʧʪʘʩʪʳʨʘʜʳ ʜʝʧ ʩʘʥʘʡʜʳ: 

 - ʞʝʢʝ ʪʠʧ (ʞʝʢʝ - ʙʽʨ-ʙʽʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʝʤʝʩ); 

 - ʤʦʜʫʣʴʜʽʢ ʪʠʧ (ʞʝʢʝ-ʜʘʨʘ ʢװʨʜʝʣʽ, ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ); 

 - ʞװʡʝʣʽ (ʙװʢʽʣ ʤʝʢʪʝʧʪʽ ץʘʤʪʠʪʳʥ). 

ɽʣʽʤʽʟʜʽץ שʘʟʘץ ʤʝʢʪʝʧʪʝʨʽʥʜʝ ʙײʣ ʦץʳʪʫ ʞװʡʝʩʽ ʙʘʨʣʳץ ʘʡʤʘץʪʘʨʜʘ ʢʝשʽʥʝʥ 

 ʨʽװʘ ʪשʞʘ שʳʪʫʜʳץʂʝʤʙʨʠʜʞʜʝʛʽ ᴅʨʽʧʪʝʩʪʝʨʽʤʽʟʜʝʥ ʩʳʥʜʘʨʣʳ ʦ שʦʣʜʘʥʳʣʘʜʳ. ɹʽʟʜʽץ

ʪʫʨʘʣʳ ʠʜʝʷ ʙװʢʽʣ ʝʣ ʙʦʡʳʥʰʘ ʪʠʽʤʜʽ ʙʦʣʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ɹʣʫʤ ʪʘʢʩʦʥʦʤʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʩʳ ᴇʟ ʞʝʤʽʩʽʥ ʙʝʨʫʜʝ ʜʝʧ ʦʡʣʘʡʤʳʥ. 

ɹʽʣʽʤ ʙʝʨʫ װʜʝʨʽʩʽʥʜʝ ʦץʳʪʫʜʳש ʠʥʥʦʚʘʮʠʷʣʳץ ᴅʜʽʩʪʝʨʽ ʤʝʥ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫʜʳ 

 ʘʩʠʝʪʪʝʨʜʽץ ʩʳ ʘʜʘʤʛʝʨʰʽʣʽʢץʰʽʥ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʜʝ ʞʘװ ʳʣʳʤ ʥʝʛʽʟʜʝʨʽʥ ʠʛʝʨʫס

 ʞʘʫʘʧʢʝʨʰʽʣʽʛʽʥ ץᴅʣʝʫʤʝʪʪʽʢ-ʧʩʠʭʦʣʦʛʠʷʣʳ שʘʥʳסʣײʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ʞʝʢʝ ʪץ

ʘʨʪʪʳʨʘʪʳʥ ᴇʟʽʥ-ᴇʟʽ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʜʝʧ ʘʪʘʫסʘ ʙʦʣʘʜʳ. 

ʆץʳʪʫʜʳש ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʫ ʦץʫʰʳʣʘʨʜʳש ᴇʟʽʥʜʽʢ ʽʩ-ᴅʨʝʢʝʪʽʥ 

 .ʘʥ ʪʝʭʥʦʣʦʛʠʷסʰʽʥ ʞʘʩʘʣװ ʘ ʢᴇʤʝʢʪʝʩʫסʡʳʤʜʘʩʪʳʨʫײ
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ʆץʳʪʫʜʳש ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ᴅʜʽʩʪʝʤʝʣʽʢ ײʩʪʘʥʳʤʜʘʨʳ ʪײʣסʘʥʳ ʜʘʤʳʪʫסʘ, 

ʞװʢʪʝʣʛʝʥ ʤʽʥʜʝʪʪʝʨʜʽ ʦʨʳʥʜʘʫ ʢʝʟʽʥʜʝ ʦשʪʘʡʣʳ ʰʝʰʽʤ ץʘʙʳʣʜʘʡ ʙʽʣʫʛʝ ʞʘסʜʘʡ 

ʞʘʩʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

ʆץʫʰʳʣʘʨʜʽש ʥʝʛʽʟʛʽ ײץʟʳʨʝʪʪʽʣʽʢʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳ ʢᴇʟʜʝʡʪʽʥ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫʜʳש ʝש ʞʘץʩʳ ʪᴅʩʽʣʽ - ʙײʣ ʪᴅʩʽʣʜʽץ שʦʣʜʘʥʫʳʥ ʝʤʝʩ, 

ʪʠʽʤʜʽʣʽʛʽʥ ʘʞʳʨʘʪʘ ʙʽʣʫ. ɾʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʞᴅʥʝ ʦץʫʰʳʣʘʨʛʝ ʘʨʥʘʣסʘʥ 

ʜʠʟʘʡʥ ʟʝʨʪʪʝʫ ʩʠʷץʪʳ ʪʝʭʥʦʣʦʛʠʷʥʳ ʳʥʪʘʣʘʥʜʳʨʘʜʳ. 

ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʪʘʣʜʘʫʜʘ ʪʘשʜʘʣסʘʥ ᴅʜʽʩ ʜʝʛʝʥʽʤʽʟ - ʤסײʘʣʽʤ ʤʝʥ ʩʪʫʜʝʥʪ 

ʘʨʘʩʳʥʜʘסʳ ᴇʟʘʨʘ ʪװʩʽʥʽʩʪʽʢʢʝ ʥʝʛʽʟʜʝʣʛʝʥ ʪᴅʩʽʣʜʝʨ ʞʠʳʥʪʳסʳ. ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש 

ʢװʰʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʦץʫʰʳʣʘʨ ʞʝʢʝ, ʪʦʧʪʳץ ʞᴅʥʝ ʢʦʤʘʥʜʘʣʳץ ʞײʤʳʩ ʩʠʷץʪʳ 

 ʨʣʽ ʬʦʨʤʘʣʘʨʳʥʘ ʙʝʡʽʤʜʝʣʫʛʝ ʞᴅʥʝ ᴇʟʽʥ-ᴇʟʽ ʽʟʜʝʫʛʝװᴅʨ ʪ שʘʥ ᴅʜʽʩʪʝʨʜʽסʡʳʤʜʘʩʪʳʨʳʣײ

ʙʘסʳʪʪʘʣסʘʥ. 

ʆץʫʰʳʣʘʨʜʳ ʦʡʣʳ, ʽʩ ʢʝʣʝʪʽʥ, ץʘʡʨʘʪʪʳ ʞᴅʥʝ ʝʨʽʢʪʽ, ᴇʟʽʥʝ ʩʝʥʽʤʜʽ, ʞʝʢʝ ʪײʣסʘ 

ʜᴅʨʝʞʝʩʽ ʙʠʽʢ, ʜװʥʠʝʛʝ, ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ʢᴇʟ-ץʘʨʘʩʳ ʙʦʣʫסʘ װʡʨʝʪʫʜʝ ʤʝʢʪʝʧʪʽש ʘʣʘʪʳʥ 

ʦʨʥʳ ʝʨʝʢʰʝ ʜʝʧ ʘʡʪʫסʘ ʙʦʣʘʜʳ. 

ʊײʣסʘʥʳץ שʘʣʳʧʪʘʩʫʳ - ʪײʣסʘʥʳש, ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥʽש, 

ʜװʥʠʝʪʘʥʳʤʳʥʳש ʢʝשʝʶʽ. ɸʜʘʤסʘ ʪᴅʥ ץʘʩʠʝʪ - ʙײʣ ʘץʳʣ, ʝʩʪʝ ʩʘץʪʘʫ, ʷסʥʠ ᴇʤʽʨʜʽ ᴇʟʽʥʽש 

ʩʘʥʘʩʳ ʪײʨסʳʩʳʥʘʥ ʙʘסʘʣʘʫסʘ ʙʝʡʽʤʜʽʣʽʢ, ʜʝʤʝʢ, ᴇʤʽʨ ʪʫʨʘʣʳ ʙʽʣʽʤ - ʙײʣ ʤʠʣʣʠʦʥʜʘסʘʥ 

ʘʜʘʤʜʘʨʜʳש ʪװʩʽʥʽʛʽ. 

ɹʽʣʽʤ ʙʝʨʫ ײʡʳʤʜʘʨʳʥʜʘסʳ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʽש ʞʘשʘ ʙʘסʳʪʪʘ ʜʘʤʫʳ, ʷסʥʠ ʦʥʳש 

ʥᴅʪʠʞʝʣʝʨʽʥʽש ʞʦסʘʨʳ ʜʝשʛʝʡʽʥ ʙʘץʳʣʘʫ ʞʘשʘʰʳʣ ʤסײʘʣʽʤʜʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ. ɹײʣʘʨ 

ʧʝʜʘʛʦʛʠʢʘ ʩʘʣʘʩʳʥʘ çʞʘשʘ ᴅʨʽ ʦʟʳץ ʪʝʭʥʦʣʦʛʠʷè סײʳʤʳʥ ᴅʢʝʣʜʽ. ɽʨʝʢʰʝ 

ʞʘשʘʰʳʣʳץץʘ ײץʰʪʘʨ ʦץʳʪʫʰʳʣʘʨʜʳש ʤʘץʩʘʪʳ - ʙʘʣʘʣʨʜʳש ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ, 

ʦʣʘʨʜʳש ʞʘʥ-ʞʘץʪʳ ʪײʣסʘ ʨʝʪʽʥʜʝ ץʘʣʳʧʪʘʩʫʳʥʘ ʥʝʛʽʟ ʙʦʣʫ. ɯʣʽʤʥʽש ʩʦסשʳ װʣʛʽʜʝʛʽ 

ʤʘʟʤײʥʳʥ ʽʩʢʝ ʘʩʳʨʫ װʰʽʥ ʟʘʤʘʥʘʫʠ  ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ᴇʪʝ ʤʘשʳʟʜʳ, ʘʣ ץʘʟʽʨ 

ʩʘʙʘץʪʘ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʢᴇʙʝʡʽʧ ʢʝʣʝʜʽ [3.45-47]. 

ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʩʘʙʘץʪʘ ץʦʣʜʘʥʫ ʢʦʤʧʴʶʪʝʨʣʽʢ ʦץʳʪʫ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ץʦʣʜʘʥʫʜʳ ʙʽʣʜʽʨʝʜʽ. ɹײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʘ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʦץʳʪʫʜʳש 

ʣʦʛʠʢʘʩʳ ʜᴅʩʪװʨʣʽ ʦץʳʪʫʜʘʥ ʝʨʝʢʰʝʣʝʥʝʜʽ, ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘסʳ ʩʘʙʘץʪʘʨ 

ʞʘשʘʰʘ ײʡʳʤʜʘʩʪʳʨʳʣʳʧ, ʦץʳʪʫʰʳʥʳש ʨᴇʣʽ ᴇʟʛʝʨʽʧ ʦʪʳʨʘʜʳ. 

ɸʪʘץʪʳ ʙᴅʨʽʤʽʟʛʝ ʙʝʣʛʽʣʽ ʦʨʳʩʪʳש ʧʩʠʭʦʣʦʛʳ :ɸʥʘʥʴʝʚʪʽש ɹ.ɻ. ç ɸʜʘʤ ʜʘʤʫʳʥʳש 

ʰʳשʳ ʙʦʣʩʘ, ʜʘʨʘʣʳץ - ʦʥʳש ʝש ʪᴇʤʝʥʽʥʜʝè, - ʜʝʛʝʥ ʩᴇʟʽ ï ʙʘʣʘʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ 

 ,ʧʽʢʽʨʽʥʰʝ שʧʘʣʳʥ ʪʠʛʽʟʝʜʽ ʜʝʩʝʢ ʙʦʣʘʜʳ. ʕ.ʊʦʨʨʝʢʩʪʽץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʫʳʥʘ ʳץ

ʰʳסʘʨʤʘʰʳʣʳץ ʜʝʛʝʥʽʤʽʟ - ʙʽʣʽʤ ʘʣʫʜʘ ʪʫʳʥʜʘʡʪʳʥ ʢʝʡʙʽʨ ʢʝʤʰʽʣʽʢʪʝʨʜʽ, 

 ץʘʨʤʘʰʳʣʳסçʰʳ שʪʳ ʘʜʘʤʥʳץʘʨʤʘʰʳʣʳסʪʘʨʜʳ ʰʝʰʝ ʙʽʣʫ. ʕʧʠʬʘʥʠʷ ʰʳץʠʳʥʜʳץ

ʪʘʣʘʥʪʳè ʜʝʧ ʩʘʥʘʡʜʳ. 

ʆץʫ ʤʘץʩʘʪʪʘʨʳ ʪʘʢʩʦʥʦʤʠʷʩʳʥ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥ ʟʝʨʪʪʝʛʝʥ ʘʤʝʨʠʢʘʥʜʳץ 

ʧʩʠʭʦʣʦʛ ɹʝʥʜʞʘʤʠʥ ɹʣʫʤʥʳש ʞײʤʳʩʳ ʦץʫʰʳʣʘʨʜʝ ʰʳסʘʨʤʘʰʳʣʳץ ʧʝʥ 

ʢʨʝʘʪʠʚʪʽʣʽʢʢʝ ʪᴅʨʙʠʝʣʝʫʜʝ ᴇʪʝ ʤʘשʳʟʜʳ. 

ɹʣʫʤʥʳש ʙײʣ ʪʘʢʩʦʥʦʤʠʷʩʳ ʥʝʛʽʟʽʥʝ ʢʝʣʝʪʽʥ ʙʦʣʩʘץ çʩʳʥʠ ʪװʨʜʝ ʦʡʣʘʫè 

ʪʝʭʥʦʣʦʛʠʷʩʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʽʨʜʝʡ ʤʘץʩʘʪץʘ ʙʘסʳʪʪʘʣסʘʥ. çɹʣʫʤ ʪʘʢʩʦʥʦʤʠʷʩʳ 

ʜʝʛʝʥʜʽ ץʘʣʘʡ ʪװʩʽʥʝʤʽʟ?è ʉײʨʘץʪʳש ʞʘʫʘʙʳʥ ʪʘʧʩʘץ, - çʆץʳʧ ʞᴅʥʝ ʞʘʟʳʧ ʞʝʢʝ ʧʽʢʽʨʜʽ 

  ʨʘʜʳ: ʥᴅʪʠʞʝʣʽ  ʦʡʣʘʫ, ᴅʨʙʽʨ ʙʽʣʽʤ ʜᴅʨʝʞʝʩʽʥʝײʡʝʜʝʥ ʪװʣ ʢʝʣʝʩʽ ʞײʘʣʳʧʪʘʩʪʳʨʫ, ʙץ

 ʨʜʝʣʽװʘ ᴅʢʝʣʝʪʽʥ ʢסʘʙʳʣʜʘʫץ ʳʟʜʳ ʰʝʰʽʤʜʝʨשʩʽʥʽʢʪʝʤʝ ʙʝʨʫ, ʤʘװʘ ʪסʪʘʨץʨʘײʘʪʳʩʪʳ ʩץ

ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ. ʆץʳʪʫ ʤʝʥ ʦץʫʜʳש ʙʽʨʪײʪʘʩʪʳסʳʥʘʥ, ʦץʫסʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳץʪʘʥ 

ʪײʨʘʪʳʥ ʦץʫʰʳʣʘʨʜʳש ʩʝʥʽʤʜʽʣʽʛʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ײץʨʳʣʳʤ. 

ɹʣʫʤ ʪʘʢʩʦʥʦʤʠʷʩʳʥʘ ʩᴅʡʢʝʩ ʦץʳʪʫ ʜʝʛʝʥʽʤʽʟ - ʤסײʘʣʽʤʜʝʨ ʤʝʥ ʦץʫʰʳʣʘʨʜʳש 

ʤʘץʩʘʪʳʥʘ ʞʝʪʫʛʝ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʩʘʙʘץʪʘʨ ʤʝʥ ʪʘʧʩʳʨʤʘʣʘʨ ʜʘʡʳʥʜʘʫʳ. B. ɹʣʫʤ 

ʦץʳʪʫʳʥʳש ʤʘשʳʟʜʳ ʙᴇʣʽʛʽ - ʦʡʣʘʫ ʜʝשʛʝʡʣʝʨʽʥ ײʩʳʥʫ, ʷסʥʠ ʞʘʡ ʢᴇʙʝʡʪʫʜʝʥ, ʷסʥʠ 
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ʢװʨʜʝʣʽʣʽʢ ʜʝשʛʝʡʽʥʝ ʜʝʡʽʥʛʽ ʬʘʢʪʽʣʝʨʜʽ ʪʘʣʜʘʫ ʞᴅʥʝ ʙʘסʘʣʘʫ. 

ɹɹʣʫʤ ʪʘʢʩʦʥʦʤʠʷʩʳ ʙʘʨʰʘʤʳʟʜʳש ʦʡ-ᴇʨʽʩʽʤʽʟʜʽ  ʢװʨʜʝʣʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʘʣʪʳ 

ʩʘʪʳסʘ ʞʽʢʪʝʧ ʘʡʪʫʳʤʳʟסʘ ʙʦʣʘʜʳ ʜʝʧ ʙʦʣʞʘʡʜʳ: ץʘʨʘʧʘʡʳʤ ʪᴇʤʝʥʛʽ ʜʝשʛʝʡʜʝʛʽ ץʘʡʪʘ 

 ʛʝʡʽʥשʘʣʪʳ ʜʝ שʜʳʩʳʥʳסʘ ʜʝʡʽʥ. ʆʣ ʦʡʣʘʫ ʜʘסʘʣʘʫסʛʝʡʣʽ ʙʘשʘʨʳ ʜʝסʨʫʜʘʥ ʞʦײץ

 :ʘʤʪʠʜʳץ

ɹʣʫʤ ʪʘʢʩʦʥʦʤʠʷʩʳʥ ʦץʫ ʞװʡʝʤʽʟʜʝ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʞʦʩʧʘʨʣʳ ʜʠʜʘʢʪʠʢʘʣʳץ 

ʤʘץʩʘʪʪʘʨʜʳ ʙʝʣʛʽʣʽ ʘʥʳץʪʘʫ ץʘʞʝʪ. ʉʘʙʘץʪʳש ʢװʪʝʪʽʥ ʥᴅʪʠʞʝʣʝʨʽ ʦץʫʰʳʣʘʨʜʳש 

ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ. ɹʣʫʤ ʪʘʢʩʦʥʦʤʠʷʩʳʥʳש ᴇʥʽʤʜʽ (ʞʦסʘʨʳ) ʜʝשʛʝʡʽʥʝ 

çʙʘʣʣʜʳשè ʙʘʨʣʳץ ʜʝשʛʝʡʣʝʨʽ ʢʽʨʝʜʽ. ʄסײʘʣʽʤʜʝʨ ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤʽʥ ʪʝʢʩʝʨʫ װʰʽʥ 

ʞʠʽ ʩײʨʘץʪʘʨ ץʦʷʜʳ. ʉײʨʘץʪʘʨʜʳש ᴅʨץʘʰʘʥ ʙʽʣʽʤ ʤʝʥ ʪװʩʽʥʽʢ ʜʝשʛʝʡʽʥʝʥ ʘʩʧʘʡʪʳʥʜʳסʳ 

ʦץʫʰʳʣʘʨʜʳש ʰʳʥʘʡʳ ץʳʟʳסʫʰʳʣʳסʳ ʤʝʥ ʩʳʥʠ ʦʡʣʘʫʳʥʘ ᴅʩʝʨ ʝʪʧʝʡʜʽ. ʉʦʥʜʳץʪʘʥ 

ʦץʫʰʳʣʘʨ ʥʘץʪʳ ʪʘʧʩʳʨʤʘʣʘʨסʘ ʘʣʜʳʥ-ʘʣʘ ʜʘʡʳʥʜʘʣʫʳ ʢʝʨʝʢ. 

ɹʣʫʤ ʪʘʢʩʦʥʦʤʠʷʩʳ ʙʦʡʳʥʰʘ ʪʘʧʩʳʨʤʘ ʜʘʡʳʥʜʘסʘʥ ʢʝʟʜʝ ʢʝʣʝʩʽ ʪʘʨʤʘץʪʘʨʜʳ 

ʝʩʢʝʨʫ ץʘʞʝʪ: 

 - ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʜᴅʣʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ץʳʩץʘʰʘ ʙʦʣʫ; 

 - ʪʘʧʩʳʨʤʘ ʤʘʟʤײʥʳʥʜʘ ʪײʨʘץʪʳ ʝʪʽʩʪʽʢʪʝʨʜʽ ץʦʣʜʘʥʫ; 

 - ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʙʘסʘʣʘʫʜʘסʳ ʠʢʝʤʜʽʣʽʢ; 

ɹʽʣʽʤ. ɾʘשʘ סײʳʤʜʳ ʪװʩʽʥʫ ʞᴅʥʝ ʝʩʪʝ ʩʘץʪʘʫ ʙײʨʳʥסʳ ʙʽʣʽʤʛʝ ץײʩʘʡʜʳ. ʆץʫʰʳʣʘʨ 

ʙʝʣʛʽʩʽʟ ʟʘʪʪʳש ʬʦʨʤʫʣʘʩʳʥ ʢᴇʤʽʨʩʫʪʝʢʪʝʨʜʽש ʞʘʣʧʳ ʬʦʨʤʫʣʘʩʳʥ ʝʩʢʝ ʪװʩʽʨʫ ʘʨץʳʣʳ 

ʘʥʳץʪʘʡʜʳ. 

ʊװʩʽʥʫ. ɾʘשʘ ʙʽʣʽʤ ʪʫʨʘʣʳ ʪװʩʽʥʫ, ʪװʩʽʥʫ ʜʝʧ ʙʦʣʤʘʩʘ, ʙʦʣʞʘʤ ʞʘʩʘʫ ʜʝʧ ʘʣʫסʘ 

ʙʦʣʘʜʳ. ʂᴇʤʽʨʩʫʪʝʢʪʝʨʜʝʛʽ ʜʠʝʥʜʽ ʩʘʥʜʘʨʳ ץʦʩ ʙʘʡʣʘʥʳʩʪʳש ʦʨʥʘʣʘʩʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ, 

ʩʦʥʜʳץʪʘʥ ʦʣ ʘʪʘʫʜʳץ שʘʞʝʪʪʽʣʽʛʽʥ ʪװʩʽʥʝʜʽ, I, II, III, IV ʢᴇʤʽʨʪʝʛʽ ʘʪʦʤʜʘʨʳʥʳש 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʘʡʪʘʜʳ. 

 ʘʰʘשʙʝʣʛʽʣʽ ʙʽʨ ʞʘ ץʥʠ ʘʡʪʩʘסʘʥ ʙʽʣʽʤʽʤʽʟʜʽ ʪᴅʞʽʨʠʙʝ ʙʘʨʳʩʳʥʜʘ, ʷסʦʣʜʘʥʫ. ɸʣפ

ʞʘסʜʘʡʜʘ ʧʘʡʜʘʣʘʥʫ. ɸʣʜʳסשʳ ʙʽʣʽʤʛʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ץʘʞʝʪʪʽ ʬʦʨʤʫʣʘʣʘʨʜʳ ץʦʣʜʘʥʘ 

ʦʪʳʨʳʧ, ʝʩʝʧ ʞʘסʜʘʡʳʥʜʘ ʜʠʝʥ ʢᴇʤʽʨʩʫʪʝʢʪʝʨʽʥʽש ʬʦʨʤʫʣʘʩʳʥ ʘʥʳץʪʘʡʜʳ. 

ʊʘʣʜʘʫ. ɸʣסʘʥ ʙʽʣʽʤʜʝʨʽʥ ʞʽʢʪʝʫʛʝ, ʪʘʣʜʘʫסʘ, ʤʘשʳʟʜʳ ʩᴅʪʪʝʨʜʽ ʘʥʳץʪʘʡ ʙʽʣʫʛʝ 

ʜʘסʜʳʣʘʥʜʳʨʫ. ʗסʥʠ, ʞʽʢʪʝʫʜʽש ʪײʪʘʩ ʙᴇʣʽʢʪʝʨʛʝ ʙʘʡʣʘʥʳʩʳʥ ʘʥʳץʪʘʫ ʞᴅʥʝ ʪ.ʙ. ʆʩʳ 

 שʤʢʽʥ ʨʝʘʢʮʠʷʣʘʨʜʳװʳʣʳ ʤץʘʩʠʝʪʪʝʨʽʥ ʩʘʣʳʩʪʳʨʫ ʘʨץ ץʭʠʤʠʷʣʳ שʦʩʳʣʳʩʪʘʨʜʳץ

ʪʝשʜʝʫʣʝʨʽʥ ʘʷץʪʘʡʜʳ. ʍʠʤʠʷʣʳץ ʨʝʘʢʮʠʷ ʤʝʭʘʥʠʟʤʽʥʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʢᴇʨʩʝʪʝʜʽ ʞᴅʥʝ 

ʜᴅʣʝʣʜʝʡʜʽ. 

ʉʠʥʪʝʟ. ɹᴇʣʰʝʢʪʝʨʜʝʥ, ʞʝʢʝ סײʳʤʜʘʨʜʘʥ (ʞʝʢʝ ʘʜʘʤʥʘʥ ʞʘʣʧʳסʘ ʜʝʡʽʥ) ʙװʢʽʣ 

ᴅʣʝʤʜʽ ײץʨʫ. פʘʨʘʩʪʳʨʳʣʳʧ ʦʪʳʨסʘʥ ץʦʩʳʣʳʩʪʘʨʜʳײץ שʨʳʣʳʤʳ ʤʝʥ ʭʠʤʠʷʣʳץ 

 .ʦʨʳʪʳʧ, ɸ ʞᴅʥʝ ɺ ʟʘʪʪʘʨʜʳ ʪʘʙʘʜʳץ ʘʩʠʝʪʪʝʨʽ ʪʫʨʘʣʳ ʙʽʣʽʤʜʽץ

ɹʘסʘʣʘʫ. ɾʘשʘ סײʳʤʜʳ ʘʥʳץʪʘʫ ʞᴅʥʝ ʪװʩʽʥʜʽʨʫ, ײץʥʜʳʣʳץ ʞᴅʥʝ ʞʘשʘ ʤʘʪʝʨʠʘʣסʘ 

ʜʝʛʝʥ ץʘʞʝʪʪʽʣʽʢ. ɽʩʝʧ ʰʘʨʪʳʥʘ ʩᴅʡʢʝʩ ʙʫʪʘʜʠʝʥʥʽש ʢᴇʣʝʤʜʽʢ װʣʝʩʽʥ ʪʘʙʘʜʳ ʞᴅʥʝ ʦʥʳש 

ʤʘשʳʟʜʳʣʳסʳ ʤʝʥ ץʦʣʜʘʥʳʣʫʳ ʪʫʨʘʣʳ ᴇʟ ʧʽʢʽʨʽʥ ʘʡʪʘʜʳ. 

ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤ ʜʝשʛʝʡʽʥ ʘʨʪʪʳʨʫ ʘʨץʳʣʳ 

ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫסʘ ʙʦʣʘʜʳ. ʄʝʢʪʝʧ - ʢʝʟ-ʢʝʣʛʝʥ ײʣʪʪʳש ʪʦʣʳץʪʘʡ ᴇʩʫʽʥʝ, ʨʫʭʘʥʠ 

ʞᴅʥʝ ʤᴅʜʝʥʠ ʜʘʤʫʳʥʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʢʝʟ-ʢʝʣʛʝʥ ײʣʪʪʳש ʪʽʨʝʛʽ. פʘʟʘץʩʪʘʥʜʳץ 

ʤʝʢʪʝʧʪʝʨʜʝʛʽ ʙʽʣʽʤ ʜᴅʨʝʞʝʩʽʥ ʩʘʧʘʩʳʥ ʞʦסʘʨʳʣʘʪʫ ʞᴅʥʝ ʞʘשʘ ʘץʧʘʨʘʪʪʳײץ ץʨʘʣʜʘʨʜʳ 

 שʨʘʤʳʥʳײץ ʳʪʫʰʳʣʘʨץʜᴅʨʝʞʝʛʝ ʢᴇʪʝʨʫ ʪʝʢ ʦ שʜʝʨʽʩʽʥ ʙʝʣʛʝʣװ ʫץʳʣʳ ʦץʦʣʜʘʥʫ ʘʨץ

ʞװʡʝʣʽ ʞײʤʳʩʳʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʤװʤʢʽʥ ʙʦʣʘʜʳ. 

ɿʘʤʘʥʘʫʠ ʦʟʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ - ʙʽʣʽʤ ʜʝשʛʝʡʽʥ ʞʦסʘʨʳʣʘʪʫʜʳש ʥʝʛʽʟʽ. ʆʥʳ ᴇʟ 

ʜʝשʛʝʡʽʥʜʝ ץʦʣʜʘʥʫ ʦץʫʰʳʣʘʨʜʽש ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʽʥʽש ʘʨʪʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. 

ʆץʳʪʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ - ʙײʣ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ - ʙʘʣʘסʘ ᴅʨ-

 ʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥס ʫ ʧʨʦʛʨʘʤʤʘʩʳʥ ʠʛʝʨʫץʠʣʳ ᴅʩʝʨ ʝʪʫ, ʜʝʤʝʢ,  ʽʣʽʤʜʽ ʠʛʝʨʫ ʥʝʤʝʩʝ ʦץ

 , ʟʝʛʝ ʘʩʳʨʫ, ʙʝʢʽʪʽʧװʘʪʘʨ ʪʘʥʳʤ ʧʨʦʮʝʩʪʝʨʽʥ (ʝʩʪʽʧ, ʢᴇʨʽʧ) ʜʘʤʳʪʫ, ᴇʟʽʥʝ-ᴇʟʽ ʞץ
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ʰʳסʘʨʤʘʰʳʣʳץ ʪײʨסʳʩʳʥʘʥ, ʩʘʧʘʣʳ ʩᴇʟʜʽʢ ץʦʨʳ. ʞᴅʥʝ ᴇʟʽʥ-ᴇʟʽ װʡʨʝʥʫ ʤʝʥ ʽʟʜʝʫ 

 שʘʥʳסʣײʘʪʘʨ ʪץ ʜʘʤʫʳ, ʩʦʥʳʤʝʥ שʞᴅʥʝ ʢʦʛʥʠʪʠʚʪʽ ʤʦʪʠʚʘʮʠʷʥʳ ץʘʙʽʣʝʪʪʝʨʽ, ʪʘʥʳʤʜʳץ

ʞʘʥ-ʞʘץʪʳ ʜʘʤʫʳʥʘ ᴅʢʝʣʝʜʽ [4.103]. 

ɹʽʣʽʤ ʙʝʨʫʜʝʛʽ ʙʘʩʪʳ ʤʽʥʜʝʪ - ʞʝʢʝ ʪײʣסʘʥʳש ᴅʣʝʫʝʪʽʥ ʘʰʫ. 

ɾʝʢʝ ʪײʣסʘʥʳ ʞʘʥ-ʞʘץʪʳ ʜʘʤʳʪʫ ʘʨץʳʣʳ ʙʽʟ ʦʣʘʨʜʘʥ ʘʜʘʤʛʝʨʰʽʣʽʢʪʽ, 

ʤʝʡʽʨʽʤʜʽʣʽʢʪʽ, ʜװʥʠʝʪʘʥʳʤʜʳ, ʙʝʣʩʝʥʜʽʣʽʢʪʽ, ץʘʙʽʣʝʪʪʽ ʞʝʢʝ ʪײʣסʘʥʳ, ʞʦסʘʨʳ 

ʤᴅʜʝʥʠʝʪʪʽ ʢᴇʨʝ ʘʣʘʤʳʟ. 

ʉʦʥʜʳץʪʘʥ ʤסײʘʣʽʤ ʞʘשʘʰʳʣ ʞᴅʥʝ ʞʘʥ-ʞʘץʪʳ ʙʦʣʫʳ ʢʝʨʝʢ. ɼʘʨʳʥʜʳ ʤסײʘʣʽʤ 

ʂ.ɼ.ʋʰʠʥʩʢʠʡ: çפʳʟʳץʩʳʟ ʦץʫ ʙʘʣʘʤʳʟʜʳש ʙʽʣʽʤ ʘʣʫסʘ  ʜʝʛʝʥ ײץʣʰʳʥʳʩʳʥ ʙʽʨʪʽʥʜʝʧ 

 ʘʙʽʣʝʪ ʞʽʛʝʨץ ʝʨʢʽ ʤʝʥ שʫ ʙʘʣʘʥʳץʣʰʳʥʳʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʦײץ ʨʪʘʜʳ, ʪʝʢײץ

ʪᴅʨʙʠʝʣʝʤʝʩʝ, ʦʥʳש ʤʘסʳʥʘʩʳʥ ײʤʳʪʘʜʳè, - ʜʝʛʝʥ ʝʢʝʥ. 

ʉʦʥʜʳץʪʘʥ ʤסײʘʣʽʤ ʩʘʙʘץʪʳש ʞʦסʘʨʳ ʤʘסʳʥʘʩʳʥʜʘ ʩʘʙʘץʪʳץ שʳʟʳץʪʳ ᴅʨʽ 

ʥᴅʪʠʞʝʣʽ ᴇʪʫʽʥʝ, ʦʥʳש ʥʝʛʽʟʽʥʜʝ ʦץʫʰʳ ᴇʤʽʨʜʝ ᴇʟʽʥ-ᴇʟʽ ʪʘʥʫסʘ ײʤʪʳʣʘʪʳʥʳʥʘ ʞᴅʥʝ 

 ʘסʫʰʳ ʦʡʣʘʫץʨʳʩ ʞʦʣ ʪʘʙʘ ʙʽʣʝʪʽʥʜʽʛʽʥʝ ʢᴇʟ ʞʝʪʢʽʟʫʽ ʢʝʨʝʢ, ʦײʤʪʳʣʘʪʳʥʳʥʘ, ᴇʤʽʨʜʝ ʜײ

ʞᴅʥʝ ʩʘʧʘʣʳ ʰʝʰʽʤ ץʘʙʳʣʜʘʫסʘ װʡʨʝʥʫʽ ʢʝʨʝʢ. 

çʊײʣסʘʥʳ ץʘʣʳʧʪʘʩʪʳʨʫè סײʳʤʳ - ʙʘʣʘʥʳץ שʦסʘʤʜʘ ᴇʟ ʙʝʪʽʥʰʝ ᴇʤʽʨ ʩװʨʫʽ, ᴇʟʽʥʽש 

ʪʘסʜʳʨʳ ʤʝʥ ᴇʟʽʥʽץ שʘʨʳʤ-ץʘʪʳʥʘʩʳʥ ʙʘʩץʘʨʘ ʙʽʣʫʽ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ײץʥʜʳʣʳץ ʘʪʘʫʳʥ 

 .ʰʘʨʪʪʳ ʞʝʪʽʩʪʽʛʽ. [5.62-63] שʪʳ ʜʘʤʫʜʳץʜʘʡ ʙʽʣʫʽ ʩʠʷשʥʝʤʽ ʪʘװ

ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ ᴇʟ ʙʝʪʽʥʰʝ ʦʡʣʘʫ ץʘʙʽʣʝʪʽ ʙʘʩʳʤ, ᴅʨ ʪװʨʣʽ 

ʙʦʣʞʘʤʜʘʨ ʞʘʩʘʡ ʘʣʘʪʳʥ, ץʠʷʣʰʳʣ, ʦץʫסʘ ײʤʪʳʣʘʪʳʥ, ʰʳסʘʨʤʘʰʳʣ, ʰʳסʘʨʤʘʰʳʣʳץ 

 ,ʘʨʘʩʳʥ ʙʽʣʜʽʨʝʪʽʥץʘ ʜʝʛʝʥ ʧʦʟʠʪʠʚʪʽ ʢᴇʟסʫʰʳץʘ ʪʳʨʳʩʘʪʳʥ, ʦסʘʙʽʣʝʪʪʝʨʽʥ ʩʳʥʘʫץ

ʵʤʦʮʠʦʥʘʣʜʳ ʙʘץʳʣʘʫ, ץʘʤץʦʨʣʳץ. 

ɹʣʫʤ ʪʘʢʩʦʥʦʤʠʷʩʳ ʙʦʡʳʥʰʘ ʙʝʡʦʨʛʘʥʠʢʘʣʳץ ʭʠʤʠʷ ʧᴅʥʽʥ ʪʘʥʫ, ʪװʩʽʥʫ, ץʦʣʜʘʥʫ, 

ʞʘʣʧʳʣʘʫ, ʙʘסʘʣʘʫ ʢʝʟʝשʜʝʨʽ ʞʦʩʧʘʨʣʘʥסʘʥ. ʆץʫʰʳʣʘʨ ʪʦʧʪʘʨסʘ ʙᴇʣʽʥʽʧ, ʪʦʧʪʳץ, 

ʞײʧʪʳץ ʞᴅʥʝ ʞʝʢʝ ʜʝשʛʝʡʣʽʢ ʪʘʧʩʳʨʤʘʣʘʨ ʘʣʘʜʳ. ʆץʫʰʳʣʘʨ ᴇʟʘʨʘ ʜʠʘʣʦʛ ʙʘʨʳʩʳʥʜʘ 

ʙʽʨʽʥ-ʙʽʨʽ ʪʳשʜʘʡʜʳ, ʧʽʢʽʨ ʘʣʤʘʩʘʜʳ, ʦʡ ʙᴇʣʽʩʝʜʽ, ʧʽʢʽʨʣʝʩʝʜʽ, ʠʜʝʷ ʞʠʥʘʡʜʳ, 

ʳʥʪʳʤʘץʪʘʩʪʳץʪʘ ʙʽʣʽʤʜʽ ʙʽʨʣʝʩʽʧ ײץʨʫ ʘʨץʳʣʳ ʪװʩʽʥʽʢ ʧʝʥ ʜʘסʜʳʥʳ ʜʘʤʳʪʘʜʳ [6]. 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʙʣʝʤ. ʆʜʥʦʡ ʠʟ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ, 

ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʰʢʦʣʴʥʠʢʦʚ, ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ 

ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʥʘʯʠʥʘʝʪ ʩʥʠʞʘʪʴʩʷ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʚ 

ʰʢʦʣʝ ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʭʠʤʠʠ, ʚʦʟʥʠʢʘʝʪ ʥʝʞʝʣʘʥʠʝ ʠʟʫʯʘʪʴ 

ʩʢʫʯʥʳʝ ʫʯʝʙʥʳʝ ʠ ʥʘʫʯʥʳʝ ʪʝʢʩʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. ɼʦʣʛʠʝ ʛʦʜʳ ʧʨʝʜʤʝʪʥʦʝ 

ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʫʯʘʱʠʭʩʷ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ 

ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʢʘʟʘʭʩʪʘʥʩʢʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʫ ʜʝʪʝʡ ʧʨʠʤʝʥʷʪʴ 

ʟʥʘʥʠʷ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʫʯʝʙʥʳʭ ʠ ʞʠʟʥʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʤʝʞʣʠʯʥʦʩʪʥʦʤ ʦʙʱʝʥʠʠ ʠ 

ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʷʭ. ɿʘʜʘʯʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʝʜʘʛʦʛʘ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʚ 

ʩʫʤʤʠʨʦʚʘʥʠʠ ʟʥʘʥʠʡ, ʘ ʨʘʟʚʠʚʘʪʴ ʫ ʫʯʘʱʠʭʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʪʚʦʨʯʝʩʢʠ ʤʳʩʣʠʪʴ ʠ 

ʥʘʭʦʜʠʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʨʝʰʝʥʠʷ, ʫʤʝʥʠʝ ʚʳʙʠʨʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʧʫʪʴ, 

ʛʦʪʦʚʥʦʩʪʴ ʦʙʫʯʘʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ. ʈʝʙʸʥʦʢ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʜʦʣʞʝʥ 

ʦʙʣʘʜʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʨʘʤʦʪʥʦʩʪʴʶ, ʪʦ ʝʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʤʦʛʫʪ ʩʳʛʨʘʪʴ ʟʘʜʘʥʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʂʨʝʘʪʠʚʥʦʩʪʴ ï ʩʣʦʚʦ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ ʫ ʚʩʝʭ ʥʘ ʫʩʪʘʭ.  

ʕʪʠ ʩʣʦʚʘ ʃʴʚʘ ʅʠʢʦʣʘʝʚʠʯʘ ʊʦʣʩʪʦʛʦ ʙʫʜʫʪ ʘʢʪʫʘʣʴʥʳ ʩʪʦʣʴʢʦ, ʩʢʦʣʴʢʦ ʙʫʜʝʪ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʰʢʦʣʘ çʢʨʝʘʪʠʚʥʦʩʪʴè, çʪʚʦʨʯʝʩʢʠʡ ʧʦʜʭʦʜè, çʢʨʝʘʪʠʚʥʘʷ ʣʠʯʥʦʩʪʴè, 

çʪʚʦʨʯʝʩʢʠʝ ʫʩʧʝʭʠè, çʜʫʤʘʪʴ ʪʚʦʨʯʝʩʢʠè, çʧʨʦʷʚʣʝʥʠʝ ʢʨʝʘʪʠʚʥʦʩʪʠè - ʵʪʠ ʧʦʥʷʪʠʷ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʷʚʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ. ɺʝʜʴ ʠʤʝʥʥʦ 

ʢʨʝʘʪʠʚʥʦʩʪʴ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʪʚʦʨʯʝʩʪʚʫ ʠ ʩʦʟʠʜʘʥʠʶ, ʤʳ ʩʯʠʪʘʝʤ ʘʪʨʠʙʫʪʦʤ 

ʦʜʘʨʸʥʥʦʩʪʠ, ʪʘʣʘʥʪʘ, ʛʝʥʠʷ. 

ʂʨʝʘʪʠʚʥʦʩʪʴ (ʦʪ ʘʥʛʣ.- ʩʦʟʜʘʚʘʪʴ) ï ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠʥʜʠʚʠʜʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʛʦʪʦʚʥʦʩʪʴʶ ʢ ʩʦʟʜʘʥʠʶ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʠʜʝʡ, 

ʦʪʢʣʦʥʷʶʱʠʭʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʣʠ ʧʨʠʥʷʪʳʭ ʩʭʝʤ ʤʳʰʣʝʥʠʷ ʠ ʚʭʦʜʷʱʠʝ ʚ 

ʩʪʨʫʢʪʫʨʫ ʦʜʘʨʝʥʥʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʥʝʟʘʚʠʩʠʤʦʛʦ ʬʘʢʪʦʨʘ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʰʘʪʴ 

ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚʥʫʪʨʠ ʩʪʘʪʠʯʥʳʭ ʩʠʩʪʝʤ. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʯ ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʠʚʘʪʴ ʫ ʜʝʪʝʡ 

ʢʨʝʘʪʠʚʥʦʩʪʴ ʤʳʰʣʝʥʠʷ, ʧʦʚʳʰʘʝʪ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʠʥʠʮʠʘʪʠʚʫ 

ʰʢʦʣʴʥʠʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʚʘʷ ʪʚʦʨʯʝʩʢʦʝ (ʢʨʝʘʪʠʚʥʦʝ) ʤʳʰʣʝʥʠʝ ʤʳ ʤʦʞʝʤ 

ʜʦʙʠʪʴʩʷ ʭʦʨʦʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʦʙʫʯʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʨʝʙʸʥʢʘ. 

ʍʠʤʠʷ, ʢʘʢ ʧʨʝʜʤʝʪ ʦʙʣʘʜʘʝʪ ʦʛʨʦʤʥʝʡʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʝ ʪʦʣʴʢʦ 

ʠʥʪʝʣʣʝʢʪʘ, ʩʧʝʮʠʘʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʥʦ ʠ ʢʨʝʘʪʠʚʥʦʩʪʠ. ɺ ʜʘʥʥʦʤ 

ʢʦʥʪʝʢʩʪʝ ʠʥʪʝʨʝʩʥʦ ʧʨʝʜʣʦʞʝʥʠʝ ʄʵʨʠ ʄ. ʂʠʨʭʛʦʬ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʢʨʠʟʠʩʘ 

ʢʨʝʘʪʠʚʥʦʩʪʠ (ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʝʘʪʠʚʥʦʩʪʠ ʥʘ ʬʦʥʝ ʨʦʩʪʘ ʧʦʢʘʟʘʪʝʣʝʡ 

ʠʥʪʝʣʣʝʢʪʘ) ʠʟʫʯʘʪʴ ʭʠʤʠʶ: çʍʠʤʠʷ ï ʵʪʦ ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʩʧʦʩʦʙ ʥʘʫʯʠʪʴ ʪʚʦʨʯʝʩʪʚʫ. 

ʍʠʤʠʢʠ ï ʤʦʣʝʢʫʣʷʨʥʳʝ ʜʠʟʘʡʥʝʨʳ, ʧʨʠʤʝʥʷʶʱʠʝ ʩʚʦʠ ʥʘʚʳʢʠ ʠ ʟʥʘʥʠʷ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚè 

ʊʘʢ ʢʘʢ ʷ ʫʯʠʪʝʣʴ ʭʠʤʠʠ, ʧʦʵʪʦʤʫ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʢʘʞʜʦʤ ʫʨʦʢʝ ʠʩʧʦʣʴʟʫʶ 

ʟʘʜʘʥʠʷ, ʛʜʝ ʫʯʘʱʠʝʩʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʙʣʶʜʝʥʠʷ, ʩʦʩʪʘʚʣʷʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʚʦʧʨʦʩʳ ʠʣʠ ʚʳʜʚʠʛʘʶʪ ʛʠʧʦʪʝʟʫ. ʆʯʝʥʴ ʯʘʩʪʦ ʧʨʝʜʣʘʛʘʶ ʫʯʘʱʠʤʩʷ ʟʘʜʘʥʠʷ ʥʘ 

ʩʦʩʪʘʚʣʝʥʠʷ ʩʢʘʟʦʢ, ʢʦʤʠʢʩʦʚ ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʈʘʥʴʰʝ ʷ ʩʤʦʪʨʝʣʘ ʥʘ 

ʪʘʢʠʝ ʟʘʜʘʥʠʷ, ʢʘʢ ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫ ʫʯʘʱʠʭʩʷ, ʩʝʛʦʜʥʷ 

ʧʦʥʷʣʘ, ʯʪʦ ʪʝʤ ʩʘʤʳʤ, ʧʦʜʚʝʨʛʘʶ ʨʘʟʚʠʪʠʶ ʩʧʦʩʦʙʥʦʩʪʝʡ ʢʨʝʘʪʠʚʥʦ ʤʳʩʣʠʪʴ ʥʝ 

ʪʦʣʴʢʦ ʠʭ, ʥʦ ʠ ʩʝʙʷ. 

ʈʘʟʚʠʪʠʝ ʢʨʝʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ ʫ ʰʢʦʣʴʥʠʢʦʚ ï ʧʨʦʮʝʩʩ ʫʚʣʝʢʘʪʝʣʴʥʳʡ, ʛʜʝ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʝʤʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʠʝʤ 

ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʠ - ʩʧʦʩʦʙʥʦʩʪʴ ʚʠʜʝʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʤʠ ʧʨʝʜʤʝʪʘʤʠ ʠ 
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ʷʚʣʝʥʠʷʤʠ ð ʧʨʠʜʘʝʪ ʤʳʰʣʝʥʠʶ ʨʝʙʝʥʢʘ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʥʘʡʪʠ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʩʘʤʳʭ ʥʝʦʞʠʜʘʥʥʳʭ ʚʦʩʧʦʤʠʥʘʥʠʷʭ. 

ʇʨʦʩʪʦʝ ʟʘʜʘʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ: ʜʘʪʴ ʨʝʙʷʪʘʤ ʩʨʘʚʥʠʪʴ ʜʚʘ 

ʚʝʱʝʩʪʚʘ, ʥʘʡʪʠ ʦʙʱʠʝ ʯʝʨʪʳ ʠ ʦʪʣʠʯʠʷ. ʉʥʘʯʘʣʘ ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʙʣʠʟʢʠʝ ʚʝʱʝʩʪʚʘ ʧʦ 

ʩʚʦʝʡ ʧʨʠʨʦʜʝ ð ʥʘʧʨʠʤʝʨ, ʢʘʣʠʡ ʠ ʥʘʪʨʠʡ, ʟʘʪʝʤ ð ʩʝʤʘʥʪʠʯʝʩʢʠ ʜʘʣʝʢʠʝ: ʥʘʪʨʠʡ ʠ 

ʙʝʨʪʦʣʝʪʦʚʘʷ ʩʦʣʴ. ʆʙʩʫʞʜʝʥʠʝ ʤʦʞʥʦ ʧʨʦʜʦʣʞʠʪʴ, ʜʦʙʘʚʠʚ ʪʨʝʪʴʝ ʧʦʩʪʦʨʦʥʥʝʝ 

ʧʦʥʷʪʠʝ ʠ ʧʨʝʜʣʦʞʠʪʴ ʩʦʩʪʘʚʠʪʴ ʩ ʥʠʤʠ ʚʳʩʢʘʟʳʚʘʥʠʝ. 

ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʨʘʟʚʠʪʠʷʢʨʝʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ ʫʯʘʱʠʭʩʷ ʥʘʫʨʦʢʘʭʭʠʤʠʠ ï 

ʚʢʣʶʯʝʥʠʝ ʚ ʩʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʜʘʥʠʡ ʪʚʦʨʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩ ʧʦʤʦʱʴʶ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʊʈʀɿ- ʊʝʦʨʠʠ ʨʝʰʝʥʠʷ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ 

ʟʘʜʘʯ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ ʠ 

ʚʦʩʧʠʪʘʥʠʝ ʪʚʦʨʯʝʩʢʦʡ ʣʠʯʥʦʩʪʠ, ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʢ ʨʝʰʝʥʠʶ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʙʣʝʤʥʳʝ ʟʘʜʘʯʠ ʠʣʠ ʟʘʜʘʥʠʷ 

ʜʠʚʝʨʛʝʥʪʥʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʳʝ ʜʦʧʫʩʢʘʶʪ ʤʥʦʞʝʩʪʚʦ ʦʪʚʝʪʦʚ. ʀʤʝʥʥʦ ʩ ʪʘʢʠʤʠ ʟʘʜʘʯʘʤʠ 

ʯʘʱʝ ʚʩʝʛʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʯʝʣʦʚʝʢ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. ʇʦʩʪʫʧʠʪʴ ʤʦʞʥʦ ʧʦ-ʨʘʟʥʦʤʫ, ʥʦ 

ʥʝ ʚʩʝ ʦʥʠ ʧʨʠʚʦʜʷʪ ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ.ʀʥʦʛʜʘ ʧʨʘʚʠʣʴʥʳʤ ʤʦʞʝʪ ʙʳʪʴ 

ʦʜʥʦ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ. ʊʚʦʨʯʝʩʢʠʝ ʟʘʜʘʯʠ ʪʨʝʙʫʶʪ ʦʪ ʫʯʘʱʠʭʩʷ ʙʦʣʴʰʝʡ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʤʳʰʣʝʥʠʷ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʳʤʠ ʠ 

ʥʝʩʪʘʥʜʘʨʪʥʳʤʠ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʤʠ. ʕʪʦ, ʧʦ 

ʩʫʪʠ, ʟʘʤʘʩʢʠʨʦʚʘʥʥʳʝ ʧʦʜ ʟʘʜʘʯʠ ʨʝʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʧʨʦʙʣʝʤʳ, ʪʨʝʙʫʶʱʠʝ ʩʝʨʴʸʟʥʦʛʦ 

ʨʘʟʤʳʰʣʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʪʚʦʨʯʝʩʢʠʝ ʟʘʜʘʯʠ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ.  

ʉʠʥʝʢʪʠʢʘ ʤʝʪʦʜ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʨʘʟʚʠʚʘʪʴ ʢʨʝʘʪʠʚʥʦʩʪʴ ʠ ʥʘʭʦʜʠʪʴ 

ʦʨʠʛʠʥʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. ʉʝʛʦʜʥʷ ʩʠʥʝʢʪʠʢʘ ï ʤʝʪʦʜ ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ, 

ʛʨʫʧʧʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʉʦʚʨʝʤʝʥʥʳʡ ʤʝʪʦʜ ʘʢʪʠʚʠʟʘʮʠʠ ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ, ʦʩʥʦʚʘʥʥʳʡ 

ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʘʥʘʣʦʛʠʡ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ 

ʘʥʘʣʦʛʠʡ. 

ʃʠʯʥʘʷ ʘʥʘʣʦʛʠʷ - ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʩʪʘʚʠʪʴ ʩʝʙʷ ʥʘ ʤʝʩʪʦ ʦʙʨʘʟʘ ʠʣʠ ʧʨʝʜʤʝʪʘ ʠ 

ʧʦʥʷʪʴ ʝʛʦ ʪʨʫʜʥʦʩʪʠ ʢʘʢ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ. 

ʇʨʷʤʘʷ ʘʥʘʣʦʛʠʷ - ʦʙʲʝʢʪ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʲʝʢʪʦʤ ʠʟ ʜʨʫʛʦʡ 

ʦʙʣʘʩʪʠ, ʧʨʠ ʵʪʦʤ ʚʳʷʚʣʷʝʪʩʷ ʠʭ ʩʭʦʜʩʪʚʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʩʚʦʡʩʪʚ ʠ 

ʦʪʥʦʰʝʥʠʡ. 

ʉʠʤʚʦʣʠʯʝʩʢʘʷ ʘʥʘʣʦʛʠʷ - ʥʝʦʞʠʜʘʥʥʦʝ, ʷʨʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ, ʧʦʢʘʟʳʚʘʶʱʝʝ 

ʧʨʝʜʤʝʪ ʩ ʥʝʦʙʳʯʥʦʡ ʩʪʦʨʦʥʳ. 

ʌʘʥʪʘʩʪʠʯʝʩʢʘʷ ʘʥʘʣʦʛʠʷ - ʩʧʦʩʦʙʥʘ ʣʶʙʫʶ ʩʠʪʫʘʮʠʶ ʧʝʨʝʥʝʩʪʠ ʚ ʩʢʘʟʢʫ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʣʰʝʙʩʪʚʦ. 

 ʅʘʧʨʠʤʝʨ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤʳ ʫʨʦʢʘ ʦ ʩʚʦʡʩʪʚʘʭ ʭʣʦʨʘ, ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʥʘʯʘʪʴ ʩ 

ʚʦʧʨʦʩʘ:  ʍʣʦʨ ï çʚʨʘʛè ʠʣʠ çʜʨʫʛè? 

ʇʦʷʚʣʷʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʟʘʜʘʥʠʷʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʢʨʝʘʪʠʚʥʦʛʦ 

ʤʳʰʣʝʥʠʷ ʥʘ ʫʨʦʢʘʭ ʭʠʤʠʠ. 

ɻʜʝ ʠʭ ʙʨʘʪʴ? ɺ ʛʦʪʦʚʦʤ ʚʠʜʝ ʠʭ ʥʝʪ ʠʣʠ ʦʯʝʥʴ ʥʝʤʥʦʛʦ, ʥʘʡʪʠ ʩʣʦʞʥʦ, ʜʘ ʠ 

ʧʨʠʩʧʦʩʦʙʠʪʴ ʧʦʜ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʠ ʟʘʧʨʦʩʳ (ʧʨʝʜʤʝʪ, ʪʝʤʫ, ʧʣʘʥʠʨʫʝʤʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ) ʪʦʞʝ ʥʝʧʨʦʩʪʦ. ʆʩʪʘʝʪʩʷ ʚʘʨʠʘʥʪ, ʢʦʪʦʨʳʡ ʚʩʝʛʜʘ ʩ ʚʘʤʠ! 

ʋʯʠʪʴʩʷ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʪʘʢʠʝ ʟʘʜʘʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ʅʘʧʨʠʤʝʨ, ʥʘ ʫʨʦʢʝ ʧʦ ʪʝʤʝ çʊʠʧʳ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡè (ʨʠʩʫʥʦʢ 1) ʫʯʘʱʠʝʩʷ 

ʧʦʣʫʯʘʶʪ ʪʘʢʦʝ ʟʘʜʘʥʠʝ:ʦʬʦʨʤʠʪʴ ʥʘ ʘʣʴʙʦʤʥʦʤ ʣʠʩʪʝ ʨʘʙʦʪʫ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʚʝʩʪʠ ʧʨʠʤʝʨʳ ʨʘʟʥʳʭ ʪʠʧʦʚ ʨʝʘʢʮʠʡ ʠ ʥʘʨʠʩʦʚʘʪʴ ʨʠʩʫʥʢʠ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʝ ʵʪʠ 

ʪʠʧʳ. 
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ʈʠʩʫʥʦʢ 1. ï ʇʨʠʤʝʨʳ ʨʘʙʦʪ ʫʯʘʱʠʭʩʷ ʥʘ ʫʨʦʢʝ ʧʦ ʪʝʤʝ çʊʠʧʳ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡè 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʢʨʝʘʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʪʚʦʨʯʝʩʢʦʡ ʩʚʦʙʦʜʳ, 

ʚʥʠʤʘʪʝʣʴʥʦʝ, ʜʦʚʝʨʠʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʫʯʝʥʠʢʘʤ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʜʫʢʪ ʚ ʭʦʜʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʪʨʫʜʘ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ 

ʩʦʯʝʪʘʥʠʠ ʪʚʦʨʯʝʩʪʚʘ ʩ ʠʤʝʶʱʝʡʩʷ ʙʘʟʦʡ ʟʥʘʥʠʡ. 

ʅʘʧʨʠʤʝʨ, ʥʘ ʫʨʦʢʝ ʧʦ ʪʝʤʝ çɸʨʝʥʳè çʂʘʨʙʦʥʠʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷè ʫʯʘʱʠʝʩʷ 

ʧʦʣʫʯʘʶʪ ʪʘʢʦʝ ʟʘʜʘʥʠʝ: ʉʦʩʪʘʚʣʝʥʠʝ ʤʦʜʝʣʠ ʤʦʣʝʢʫʣ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ.ʅʝʦʙʭʦʜʠʤʦ ʠʟʛʦʪʦʚʠʪʴ ʤʦʜʝʣʴ ʤʦʣʝʢʫʣʳ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʘʷ 

ʜʦʣʞʥʘ ʯʝʪʢʦ ʦʪʦʙʨʘʞʘʪʴ ʩʪʨʦʝʥʠʝ ʰʘʨʘ ʩʪʝʨʞʥʝʚʦʡ ʠʣʠ ʤʘʩʰʪʘʙʥʦʡ ʤʦʣʝʢʫʣʳ. 

ʆʪʤʝʪʴ ʢʘʞʜʳʡ ʘʪʦʤ, ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʚʝʱʝʩʪʚʘ.ʀʩʧʦʣʴʟʫʡ ʩʚʦʝ ʚʦʦʙʨʘʞʝʥʠʝ ʠ 

ʢʨʝʘʪʠʚʥʦʩʪʴ ʧʨʠ ʚʳʙʦʨʝ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʵʪʦʛʦ ʧʨʦʝʢʪʘ. ʊʘʢʠʝ ʧʨʠʤʝʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩʫʥʦʢ 2. 

ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ ʚ ʨʘʟʚʠʪʠʠ ʢʨʝʘʪʠʚʥʦʩʪʠ ï ʨʘʟʚʠʪʠʝ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʫʯʠʪʝʣʷ ʚ ʨʝʞʠʤʝ ʪʚʦʨʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʛʜʘ ʝʞʝʜʥʝʚʥʦ 

ʫʯʝʥʠʢʘʤ ʥʘ ʫʨʦʢʘʭ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʰʘʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʟʘʜʘʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʟʘʜʘʥʠʷʤ ʧʨʦʙʣʝʤʥʦ-ʧʦʠʩʢʦʚʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʛʠʙʢʦʩʪʠ ʤʳʰʣʝʥʠʷ, ʫʤʝʥʠʶ ʧʨʦʚʦʜʠʪʴ ʤʠʥʠ-ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʜʝʡʩʪʚʫʝʪ 

ʧʨʦʷʚʣʝʥʠʶ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʚ ʧʦʩʪʘʥʦʚʢʝ ʚʦʧʨʦʩʦʚ ʠ ʧʦʠʩʢʝ 

ʨʝʰʝʥʠʡ. 

ɸʮʝʪʦʥ ɹʝʥʟʦʣ ɸʮʝʪʦʥ 

 

  

 

ʈʠʩʫʥʦʢ 2. ï ʇʨʠʤʝʨʳ ʨʘʙʦʪ ʫʯʘʱʠʭʩʷ ʥʘ ʫʨʦʢʝ ʧʦ ʪʝʤʝ çɸʨʝʥʳ. ʂʘʨʙʦʥʠʣʴʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷè 

 

ʅʘʧʨʠʤʝʨ, ʥʘ ʫʨʦʢʘʭ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʚʦʡʩʪʚ ʦʪʜʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʫʯʘʱʠʤʩʷ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʟʘʜʘʥʠʝ ʥʘ ʩʦʩʪʘʚʣʝʥʠʝ ʢʦʤʠʢʩʦʚ ʠʣʠ ʩʢʘʟʦʢ: 
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¶ ʇʨʠʜʫʤʘʪʴ ʩʢʘʟʢʫ ʦ ʩʝʨʥʦʡ ʢʠʩʣʦʪʝ çʍʠʤʠʯʝʩʢʦʝ ʢʦʨʦʣʝʚʩʪʚʦè. ɺ ʦʜʥʦʤ 
ʭʠʤʠʯʝʩʢʦʤ ʢʦʨʦʣʝʚʩʪʚʝ ʞʠʣʘ ʚʦʣʰʝʙʥʠʮʘ, ʠ ʟʚʘʣʠ ʝʸ ʉʝʨʥʦʡ ʢʠʩʣʦʪʦʡé. 

ʄʦʞʥʦ ʠʩʧʦʣʴʟʫʷ ʠʣʣʶʩʪʨʘʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʢʦʤʠʢʩʦʚ (ʨʠʩʫʥʦʢ 3) ʧʦʧʨʦʩʠʪʴ 

ʰʢʦʣʴʥʠʢʦʚ ʦʧʠʩʳʚʘʪʴ ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘʫʯʥʳʤ ʷʟʳʢʦʤ. 

 

 
 

ʈʠʩʫʥʦʢ 3.  ï ʌʨʘʛʤʝʥʪ ʠʣʣʶʩʪʨʘʮʠʠ ʧʨʦʮʝʩʩʘ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʡ ʜʠʩʩʦʮʠʘʮʠʠ 

 

ɺ ʮʝʣʦʤ ʤʦʡ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʟʘʜʘʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʯʘʱʠʤʩʷ 

ʧʨʠʰʣʘʩʴ ʧʦ ʜʫʰʝ ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ, ʭʦʪʷ ʦʥʘ ʠ ʪʨʝʙʫʝʪ ʦʪ ʫʯʠʪʝʣʷ ʙʦʣʴʰʦʡ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʘ ʦʪ ʫʯʝʥʠʢʘ ʥʘʧʨʷʞʝʥʥʦʛʦ ʪʨʫʜʘ. ʂʨʝʘʪʠʚʥʦʝ ʤʳʰʣʝʥʠʝ 

ʜʝʣʘʝʪ ʫʤ ʙʦʣʝʝ ʛʠʙʢʠʤ, ʧʣʘʩʪʠʯʥʳʤ, ʚʘʨʠʘʪʠʚʥʳʤ. ʀ ʧʦʟʚʦʣʷʝʪ ʫʩʧʝʰʥʦ ʨʝʰʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʟʥʘʢʦʤʳʝ ʨʫʪʠʥʥʳʝ ʟʘʜʘʯʠ, ʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʝ, ʧʦʟʚʦʣʷʝʪ ʚʥʝʩʪʠ 

ʧʦʟʠʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʘʢʪʠʢʫ ʦʙʫʯʝʥʠʷ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʧʦʣʠʪʠʢʫ, ʯʪʦ ʚ 

ʧʝʨʩʧʝʢʪʠʚʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʰʝʥʠʶ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. ɺʝʜʴ ʥʘʰʘ ʟʘʜʘʯʘ ʥʝ ʪʦʣʴʢʦ ʥʘʫʯʠʪʴ ʨʝʙʝʥʢʘ ʭʠʤʠʠ, ʘ 

ʪʘʢʞʝ ʚʦʩʧʠʪʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ ʨʘʟʚʠʪʫʶ ʣʠʯʥʦʩʪʴ. 
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Epoxy composites are new effective chemically resistant materials that can contain 

various brands of epoxy binder, hardeners, fillers and fillers, modifying additives and other 

components as ingredients. 

The increasing use of epoxy materials in construction is due to the structural features of 

epoxy polymers: the possibility of obtaining them both in liquid and solid state, the absence of 

volatile during curing, the ability to cure in a wide temperature range, insignificant shrinkage 

compared to other thermosetting materials, high values of adhesive and cohesive strength. 

Chemical resistance to many aggressive liquids, good colorability and compatibility with 

other polymers. 

The choice of an epoxy binder is determined, first of all, by its manufacturability, 

viscosity, ability to cure in a certain temperature range, cost, availability. 

Curing of epoxy oligomers occurs as a result of polycondensation with polyfunctional 

compounds - hardeners or in the process of ionic polymerization by epoxy groups. Amines 

(aliphatic and aromatic), dicarboxylic acids and their anhydrides, Lewis acids, tertiary amines, 

boron trifluoride complexes and others are used as hardeners. The most widespread are cold-

curing hardeners, which allow curing epoxy oligomers at a positive air temperature without 

additional heating. 

The main components of polymer composites (up to 90% by volume) include fillers and 

fillers that allow you to adjust many properties and especially significantly strength, chemical 

resistance to various aggressive media, coefficient of thermal expansion [6]. At the same time, 

it is necessary to take into account the chemical compatibility of fillers and synthetic resins, 

their hardeners and catalysts. 

Thus, fillers having an alkaline reaction are not compatible with furan, phenol-

formaldehyde and other resins cured by acid catalysts [6,7]. Even the presence of cement, 

dolomite dust in the air during the preparation of the polymer mixture significantly reduces 

the strength of furan polymer concrete [7]. 

For epoxy and polyester composites, the reaction of fillers is not so critical, but the 

influence of their nature on the physical and mechanical characteristics and durability of 

polymer components on any resins is quite obvious. The maximum values of strength and 

durability are determined by specially selected combinations of resin-filler pairs. 

It is known that a stronger, oriented composite structure is formed around the mineral 

filler particles. In the case of optimal filling, an ordered structure of the fibrillar type is 

observed near the filler particles [1]. But this structure is not predominant. In places where 

filler particles accumulate, an inhomogeneous structure of loosely packed balls is found. The 

formation of such a structure is accompanied by an increase in internal stresses. 

Thus, dispersed fillers specifically interact with the polymer matrix, contribute to the 

formation of a defective supramolecular structure of the polymer [2. 3. 4. 5.]. 

Curing resins have, as a rule, high coefficient of thermal expansion (five times higher 

than that of cement concretes). To reduce thermal deformations, fillers with a low coefficient 

of thermal expansion, such as quartz and silicate powders, are introduced. 

To impart thixotropic properties to the polymer mixture, aerosil, kaolinites, bentonites, 

soot, polyvinyl chloride powder are used as fillers [6]. Sulfur powder can be used, but the use 

of the latter in polyester composites is unacceptable due to the inhibitory effect on the 

polymerization of unsaturated polyesters [8]. 

The humidity of fillers and fillers should not exceed 0.5-1%. Furan composites are 

particularly sensitive to the humidity of fillers. Epoxy composites can also be obtained in the 

presence of wet fillers, but some properties deteriorate. 
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A significant part of fillers and fillers in polymer composites certainly reduces their cost 

and the amount of expensive and scarce resin, however, the introduction of fillers in an 

amount of more than 200-300% of the amount of resin leads to a sharp decrease in physical 

and mechanical properties due to incomplete wetting of the surface of fillers with binder [7]. 

The acid resistance of fillers increases with an increase in containing quartz and with a 

decrease in the content of oxides Al2O3, Fe2O3, CaO, MgO, however, this is not typical for 

solutions of hydrofluoric acid. 

Fillers for the preparation of polymer composites must meet a number of requirements: 

firstly, surface cleanliness, a certain dispersion, chemical resistance, the absence of organic 

impurities that reduce the physical and mechanical characteristics of the composite as a 

whole; secondly, they must meet the requirements of technical aesthetics, i.e. have light tones 

and clean coloring. 

The use of industrial waste as fillers should not be accompanied by harmful effects on 

the human body. 

All fillers for polymer composites can be divided by their nature into two main groups: 

natural and artificial. The first group includes minerals and rocks, the second group includes 

powders of expanded clay, agloporite, schungizite, slags, soot, polymers and others [6.7]. In 

turn, the latter group can be divided into organic and mineral powders. 

The shape of filler particles has a great influence on the physical and mechanical 

characteristics of polymer composites. Thus, composites with fibrous fillers show the best 

results, and vice versa - with a particle shape close to spherical. The deflection of beams made 

of polyester resin filled with fibrous filler, after 3 months of exposure at a constant load of 

40% short-term, did not exceed the elastic deflection by more than 1.7 times, which is 

significantly less than with fillers of a similar nature, but different in shape [11]. 

Silica (quartz sand, aerosil, etc.), carbonate (dolomite, diabase, etc.), carbon graphite 

(graphite, coke, etc.), aqueous silicates of aluminum and magnesium (kaolin, talc) can be used 

as fillers for epoxy resins [12]. 

The works [6. 8. 13] show the effect of mineral fillers on the strength, chemical 

resistance, water absorption by dimerbetons based on polyester, furan. Phenol-formaldehyde, 

carbamide, acetone formaldehyde resins. Furan polymer concrete has the greatest strength and 

water resistance, in which pyrite, (phosphorite, granite) are used as a filler. Preferred fillers 

for polyester resins are talc, mica, rutile, asbestos, granite, chalk. For carbamide resins, 

gypsum and phosphogypsum, which bind excess water, are effective fillers. 

In the case of quartz sand filling, the strength and water resistance of composites is 

reduced due to the waterlogged surface of quartz particles, which prevents the formation of 

strong bonds at the polymer-filler interface in contact with many resins. Meanwhile, the 

search for ways to improve the properties of quartz sands is very effective, because they are 

the most accessible, common and cheap. Insufficient information on the influence of the 

mineralogical composition of fillers on the properties of epoxy composites is indicated [6]. 

When filling epoxy resins with quartz sand, steel powder, soot, lime, chalk, cement, aerosil, 

silver graphite, marshalite, good indicators of strength, heat resistance, chemical resistance 

were obtained [6. 13. 14]. 

Currently, so-called polymer composites based on binary fillers are increasingly being 

used. Under certain combinations, polymer composites on binary fillers have increased 

strength and durability. The main condition for the selection of pairs of fillers is the difference 

in crystal syngony of the two substances, as well as the proximity and multiplicity of sizes of 

elementary crystal cells. Monomineral particles of two or more minerals enter into 

orientational interaction, which leads to compaction and hardening of the system as a whole 

[8]. For quartz fillers, paired minerals are pyrite, corundum, angite, biotite, dolomite. For non-
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quartz minerals, the most effective combinations are: microcline - magnesite, hornblende - 

magnesite, hornblende - corundum. The use of binary fillers increases the strength of polymer 

concrete from 5 (quartz-pyrite) to 7% (quartz-corundum). The addition of fluorite increases 

the strength by 40%. The water absorption of composites filled with binary fillers decreases 

from 1.5-2.0% to 0, 2-0,3% by weight. The increase in water resistance is explained by the 

compaction of the polymer concrete structure and the hardening of the polymer-filler contact 

zone [6]. 

The use of andesite, diorite and other medium-sized powders is very effective, but is not 

the only solution. Andesite powders have increased polymer capacity and cause excessive 

binder consumption. The most effective use of binary micro-fillers, primarily pyrite-quartz 

and fluoro-quartz. The densest mixtures of fillers that ensure minimum binder consumption 

are compiled according to the principle of intermittent granulometry. Careful dosing, 

fractionation and arrangement of fillers are the most important condition for the preparation of 

a polymer mixture. 

It can be assumed that the combination of quartz sand with fluorine-containing fillers, 

such as fluorite, fluorides and silicofluorides, as well as hydrofluoric and hydrofluoric acid 

salts, will be very effective. 

The dispersion of fillers has a significant influence on the formation of the structure of 

polymer composites. In some cases, the optimally selected dispersion of fillers has a greater 

impact on strength indicators and operational properties than the very nature of fillers and 

their apretirovanie DAV. The use of highly dispersed fillers is also undesirable, since they are 

capable of aggregation in dry form. 

According to the theory of P.A. Rebinder, polymers are enhanced by dispersed fillers 

due to the development of a coagulation structure, in turn formed as a result of the adhesion of 

filler particles through adsorption-solvate polymer films. At the same time, the surface of the 

filler should be sufficiently lyophilic. With an increase in the filler fraction, the thickness of 

the adsorption-solvate films decreases until the entire polymer passes into the film state. 

Further filling leads to the transition of the film structure to a discrete state and, as a 

consequence, to a sharp decrease in the physical and mechanical characteristics of the 

composite. 

The influence of the dispersion of quartz filler on the strength of epoxy polymer 

solutions was studied in the work. According to the results of tests for impact cyclic viscosity, 

it was found that the optimal specific surface of the filler is 0.12 - 0.23 M2/T. 

Thus, based on the specific operating conditions and technology of preparation of 

polymer composites for the correct design of composite material, it is necessary to take into 

account the compatibility of polymer - filler pairs, hardener forks and its ability to cure in 

certain temperature conditions, the dispersion of fillers, their shape, purity, humidity - as the 

most important characteristics, along with others. 

It is also possible to regulate the properties of epoxy composites in a wide range without 

significantly changing the technology of preparation of compositions when using various 

modifying substances as additives. 

Influence of modifying substances on the properties of epoxy composites 

Numerous studies of domestic and foreign scientists [4-8. 12. 14] have allowed us to 

establish a high level of mechanical and adhesive properties of polymer building materials 

based on epoxy resins. However, high brittleness and viscosity, insufficient heat resistance, 

and in some cases chemical resistance, limit the technical possibilities of using polymers of 

this type. To eliminate the noted disadvantages, it is advisable to modify epoxy resins. 

Plasticizers, solvents, monomeric and oligomeric products, surfactants are used to 

modify epoxy resins. Modification can be carried out by synthesizing new resins, using more 
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effective hardeners and curing catalysts [6], by prescription modification, i.e. the introduction 

of fillers, plasticizers and other additives during the formation of the composite. 

By the nature of the impact on the processes of structure formation of epoxy 

composites, modifying substances can be classified as: 

Additives plasticizing epoxy composites [8]. Additives of saturated polyesters -dimethyl 

phthalate, dibutyl phthalate, tricresyl phosphate in an amount of 15-20% significantly 

plasticize epoxy compositions. Good plasticizers are polyamides, polyesteracrylates, 

surfactants (alkamone DS, katapin, OP-4, OP-7). Higher fatty acids (oleic, palmitic) 

significantly plasticize the polymer solution mixture. To varying degrees, epoxy compositions 

plasticize vinyl esters of naphthenic acids, coal tar and pitch, oil, wood tar, bitumen, shale 

resins, oxyterpene solvent, anthracene oil, turpentine, polyethermaleinate resins PN-3, MTF-

9, oil tar: 

Additives that dilute epoxy resins [8]. 

Additives of toluene, acetone, dichloroethane increase the viability of the mixture by 2-

4 times. Good results were obtained with the introduction of dibutyl phthalate, glycidyl esters 

capable of chemically binding to epoxy groups. DEG-I and TAG-I RESINS are effectively 

used. It can be used as diluents of m-cresol. vinyl monomers, special polyamides and rubbers, 

carbamide, furyl, phenol-formaldehyde resins. The viscosity of epoxy resins is intensively 

reduced by the introduction of wood tar, turpentine, oxiterpene solvent. 

Additives that improve the physical and mechanical characteristics of epoxy composites 

(strength, toughness, heat resistance, adhesion, hardness), reducing internal stresses and 

shrinkage. 

The introduction of low-molecular-weight rubbers (polysiloxane, carboxyl-containing, 

urethane, polysulfide) into epoxy resin as modifiers contributes to an increase in specific 

toughness, heat resistance, while adhesion increases by about 2 times. The introduction of 

small additives (0.5-1.0 wt.c.) of polybutadiene and butadiene acrylonitrile rubbers into the 

epoxy resin leads to an improvement in adhesive and cohesive properties: the destructive 

stress during bending increases by 2 times. The introduction of polybutadiene and butadiene 

acrylonitrile elastomer into epoxy resins increases the heat resistance of composites. When 

introducing oligomers based on polydiethylene glycoladipinate (PD TA) and diisocyanates of 

two types into epoxy resins: 2.4 toluylenediisocyanate (TI)-0U-1) and 

hexamethylenediisocyanate (GMDI)-OU-P1) The specific toughness of the samples increases 

significantly, the tensile and bending strength increases. The use of small additives of organic 

pigments (azo, nitrosocubic and phthalocyanine) at their optimal content (0.5-1.0% wt.h.) 

significantly strengthens the material. The strength increases with the plasticization of the 3d-

20 resin with polyamide po-300. The introduction of thiocol increases the impact resistance 

by 5 times, the ultimate extensibility by 5-10 times. Modification of epoxy resins with cubic 

residues of rectification of crude benzene reduces the shrinkage of composites. Shrinkage is 

also reduced by modification with higher fatty acids. The use of small surfactant additives 

significantly increases the strength of epoxy composites (alkyldimethylbenzylammonium 

chloride (ADMAH), Progress substance, OP-4). 
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ɼʝʷʪʝʣʴʥʦʩʪʴ ʰʢʦʣʴʥʦʛʦ ʫʯʠʪʝʣʷ, ʚ ʨʘʤʢʘʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʧʝʨʝʩʪʘʣʘ 

ʙʳʪʴ ʦʜʥʦʟʥʘʯʥʘ, ʪʘʢ ʢʘʢ ʩ ʦʜʦʡ ʩʪʦʨʦʥʳ, ʥʘʢʦʧʣʝʥ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ 

ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʧʳʪ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ ʚ ʵʪʦ ʞʝ ʚʨʝʤʷ, 

ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚʳʥʫʞʜʘʶʪ ʦʪʢʨʳʚʘʪʴ ʥʦʚʳʝ ʚʠʜʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʦʬʝʩʩʠʠ, ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʩʘʤʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʪʥʦʰʝʥʠʝ ʢ ʥʝʡ. ʇʨʠʦʙʨʝʪʘʶʪ ʜʨʫʛʦʡ 

ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʚʦʩʧʠʪʘʪʝʣʴʥʘʷ 

ʨʘʙʦʪʘ, ʦʙʫʯʝʥʠʝ, ʧʨʝʧʦʜʘʚʘʥʠʝ), ʠ ʪʨʝʙʫʶʪ ʥʦʚʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʦʩʥʦʚʥʳʝ ʝʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ: ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ, ʦʨʛʘʥʠʟʘʪʦʨʩʢʠʡ ʠ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʡ. [1] 

ʇʦʵʪʦʤʫ, ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʦʙʫʯʝʥʠʷ ʚ ʚʳʩʰʝʤ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ ʩʪʘʥʦʚʠʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʢʦʤʧʝʪʝʥʪʥʦʡ ʣʠʯʥʦʩʪʠ ʩʪʫʜʝʥʪʘ, ʢʦʪʦʨʳʡ ʚʳʡʜʝʪ ʥʘ 

ʨʘʙʦʪʫ ʚ ʢʘʯʝʩʪʚʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʯʠʪʝʣʷ, ʚʣʘʜʝʶʱʝʛʦ ʨʘʟʣʠʯʥʳʤʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ 

ʤʝʪʦʜʠʢʘʤʠ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʦʙʫʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʌɻʆʉ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌɻʆʉ 3++ (ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 

44.03.05 ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ (ʩ ʜʚʫʤʷ ʧʨʦʬʠʣʷʤʠ ʧʦʜʛʦʪʦʚʢʠ) [3] ʠ 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʧʝʜʘʛʦʛʘ, ʚʳʧʫʩʢʥʠʢ, ʦʩʚʦʠʚʰʠʡ ʧʨʦʛʨʘʤʤʫ 

ʙʘʢʘʣʘʚʨʠʘʪʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʠʜʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʳʡ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʧʨʦʛʨʘʤʤʘ ʙʘʢʘʣʘʚʨʠʘʪʘ, ʜʦʣʞʝʥ ʙʳʪʴ ʛʦʪʦʚ ʢ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʨʝʰʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ.  

ʇʦʜʨʦʙʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʝʜʘʛʦʛʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 1.  
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ʊʘʙʣʠʮʘ 1 

ʉʦʩʪʘʚʣʷʶʱʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʝʜʘʛʦʛʘ  
ɺʀɼ ɼɽʗʊɽʃʔʅʆʉʊʀ ʌɻʆʉ 3++ 

(44.03.05) 

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʓʁ 

ʉʊɸʅɼɸʈʊ ʇɽɼɸɻʆɻɸ 

ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʀʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʧʦʪʨʝʙʥʦʩʪʝʡ, ʜʦʩʪʠʞʝʥʠʡ 

ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʦʙʣʘʩʪʠ 

ʦʙʨʘʟʦʚʘʥʠʷ; 

ʦʙʫʯʝʥʠʝ ʠ ʚʦʩʧʠʪʘʥʠʝ ʚ 

ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ; 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʚʦʟʨʘʩʪʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʦʪʨʘʞʘʶʱʠʭ 

ʩʧʝʮʠʬʠʢʫ ʧʨʝʜʤʝʪʥʳʭ 

ʦʙʣʘʩʪʝʡ; 

ʦʨʛʘʥʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʜʝʪʩʢʠʤʠ 

ʢʦʣʣʝʢʪʠʚʘʤʠ ʠ ʨʦʜʠʪʝʣʷʤʠ 

(ʟʘʢʦʥʥʳʤʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ), ʫʯʘʩʪʠʝ ʚ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʠ ʠ 

ʫʧʨʘʚʣʝʥʠʠ ʰʢʦʣʴʥʳʤ 

ʢʦʣʣʝʢʪʠʚʦʤ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ; 

ʦʙʝʩʧʝʯʝʥʠʝ ʦʭʨʘʥʳ ʞʠʟʥʠ ʠ 

ʟʜʦʨʦʚʴʷ ʦʙʫʯʘʶʱʠʭʩʷ ʚʦ 

ʚʨʝʤʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ; 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʧʨʦʛʨʘʤʤ 

ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ ʚ ʨʘʤʢʘʭ 

ʦʩʥʦʚʥʦʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ; ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʌɻʆʉ; 

ʫʯʘʩʪʠʝ ʚ ʧʦʜʛʦʪʦʚʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʮʝʣʷʭ ʚʳʩʪʨʘʠʚʘʥʠʷ 

ʙʝʟʦʧʘʩʥʦʡ ʠ ʢʦʤʬʦʨʪʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ;  

ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦʚʝʜʝʥʠʝ ʫʯʝʙʥʳʭ 

ʟʘʥʷʪʠʡ; ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʠ 

ʧʦʜʭʦʜʦʚ ʢ ʦʙʫʯʝʥʠʶ; ʦʨʛʘʥʠʟʘʮʠʷ, 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʠ ʦʮʝʥʢʠ 

ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʪʝʢʫʱʠʭ ʠ 

ʠʪʦʛʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʚʦʝʥʠʷ 

ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʘʶʱʠʤʠʩʷ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʋʋɼ; ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʥʘʚʳʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʪʠʚʘʮʠʠ ʢ ʠʟʫʯʝʥʠʶ 

ʧʨʝʜʤʝʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; ʦʙʲʝʢʪʠʚʥʘʷ 

ʦʮʝʥʢʘ ʟʥʘʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ 

ʦʩʥʦʚʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ 

ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʝʘʣʴʥʳʤʠ ʫʯʝʙʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʜʝʪʝʡ; 

 

ʇʨʦʝʢʪʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ 

ʥʦʚʝʡʰʠʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʩ ʫʯʝʪʦʤ 

ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʟʘʜʘʯ ʚʦʩʧʠʪʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʣʠʯʥʦʩʪʠ ʨʝʙʝʥʢʘ ʯʝʨʝʟ 

ʧʨʝʧʦʜʘʚʘʝʤʳʝ ʰʢʦʣʴʥʳʝ 

ʜʠʩʮʠʧʣʠʥʳ; 

ɺʣʘʜʝʪʴ ʬʦʨʤʘʤʠ ʠ ʤʝʪʦʜʘʤʠ 

ʦʙʫʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʭʦʜʷʱʠʤʠ ʟʘ 

ʛʨʘʥʠʮʳ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ: ʧʨʦʝʢʪʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʳ, ʧʦʣʝʚʘʷ ʧʨʘʢʪʠʢʘ ʠ 

ʪ.ʧ.; ʨʘʟʨʘʙʘʪʳʚʘʪʴ (ʦʩʚʘʠʚʘʪʴ) ʠ 

ʧʨʠʤʝʥʷʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʟʥʘʥʠʠ ʟʘʢʦʥʦʚ 

ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʠ ʧʦʚʝʜʝʥʠʷ ʚ 
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ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ 

ʦʙʫʯʝʥʠʷ, ʚʦʩʧʠʪʘʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʫʯʝʥʠʢʦʚ, ʘ ʪʘʢʞʝ 

ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ 

ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʢʘʨʴʝʨʳ; 

ʨʝʘʣʴʥʦʡ ʠ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ 

ʅʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ: 

 

ʫʩʪʘʥʦʚʢʘ ʠ ʨʝʰʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ ʚ 

ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ; 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʜʭʦʜʦʚ 

ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

ʂʫʣʴʪʫʨʥʦ-

ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ: 

 

ʠʟʫʯʝʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʟʘʧʨʦʩʦʚ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ ʚ 

ʢʫʣʴʪʫʨʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ; 

ʦʨʛʘʥʠʟʘʮʠʷ ʢʫʣʴʪʫʨʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ; 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ 

ʢʫʣʴʪʫʨʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʭ 

ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʩʦʮʠʘʣʴʥʳʭ ʛʨʫʧʧ. 

ʆʨʛʘʥʠʟʦʚʳʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʠʜʳ 

ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʠʛʨʦʚʫʶ, 

ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ, 

ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʧʨʦʜʫʢʪʠʚʥʫʶ, 

ʢʫʣʴʪʫʨʥʦ-ʜʦʩʫʛʦʚʫʶ ʩ ʫʯʝʪʦʤ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʤʝʩʪʘ ʞʠʪʝʣʴʩʪʚʘ ʠ 

ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʩʚʦʝʦʙʨʘʟʠʷ 

ʨʝʛʠʦʥʘ 

 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʥʘ ʚʩʝʭ ʩʪʫʧʝʥʷʭ ʦʙʫʯʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʥʝʧʨʦʩʪʳʤ ʠ 

ʤʥʦʛʦʛʨʘʥʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʧʦʣʫʯʝʥʠʝ ʠʩʪʠʥʥʦʛʦ, ʟʘʚʝʜʦʤʦ 

ʠʟʚʝʩʪʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʆʙʫʯʝʥʠʝ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ 

ʚʳʧʦʣʥʷʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʫʩʧʝʭʝ ʠ ʨʘʟʚʠʪʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʮʝʣʦʤ. 

ʃʶʙʘʷ ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʫʯʠʪʝʣʷ ʭʠʤʠʠ, ʩʦʜʝʨʞʠʪ ʝʜʠʥʩʪʚʦ 

ʪʨʝʭ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʫʯʠʪʝʣʴ, ʫʯʝʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʫʯʝʥʠʢ. ʇʝʨʝʩʪʨʦʡʢʘ 

ʣʶʙʦʛʦ ʠʟ ʥʘʟʚʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʚʳʟʳʚʘʝʪ ʧʝʨʝʩʪʨʦʡʢʫ ʜʚʫʭ 

ʜʨʫʛʠʭ. ɽʩʣʠ ʜʘʥʥʦʝ ʷʚʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʘʣʴʥʦʡ ʧʨʘʢʪʠʢʝ, ʧʦʷʚʣʷʝʪʩʷ ʨʠʩʢ 

çʚʳʧʘʜʝʥʠʷè ʢʘʢʦʛʦ ʣʠʙʦ ʢʦʤʧʦʥʝʥʪʘ ʠʟ ʩʠʩʪʝʤʳ, ʠ ʪʦʛʜʘ ʚʩʷ ʚʳʩʪʨʦʝʥʥʘʷ ʨʘʥʝʝ 

ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʩʪʨʘʪʝʛʠʷ ʧʝʨʝʩʪʘʝʪ ʨʘʙʦʪʘʪʴ ʩ ʪʨʝʙʫʝʤʦʡ ʩʪʝʧʝʥʴʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʜʦʩʪʠʞʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʦʛʦ ʨʘʥʝʝ ʨʝʟʫʣʴʪʘʪʘ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʫʯʠʪʝʣʷ ʠ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʠ, ʢʘʢ ʯʘʩʪʠʮʳ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʷʚʣʷʶʪʩʷ ʣʠʯʥʦʩʪʥʳʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʤʘʩʪʝʨʩʪʚʘ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʫʩʧʝʰʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʠʪʝʣʷ: 

Å ʅʘʣʠʯʠʝ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ ʟʥʘʥʠʡ ʧʦ ʧʨʝʜʤʝʪʫ ʭʠʤʠʷ ʠ ʤʝʪʦʜʦʚ ʝʛʦ 

ʧʨʝʧʦʜʘʚʘʥʠʷ, ʘ ʪʘʢʞʝ, ʥʘʣʠʯʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʤʦʣʦʜʦʛʦ 

ʧʝʜʘʛʦʛʘ;  

Å ʆʙʣʘʜʘʥʠʝ ʫʯʠʪʝʣʝʤ ʥʘʜʣʝʞʘʱʝʡ ʙʘʟʦʡ ʫʤʝʥʠʡ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʚ ʧʨʘʚʠʣʴʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʥʘʥʠʡ ʚ ʥʦʚʳʭ, ʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʠ ʫʤʝʥʠʡ, ʪ.ʝ. 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʜʝʡʩʪʚʠʷ ʧʦ 

ʨʝʰʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʜʦʙʠʣʠʩʴ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʩʦʚʝʨʰʝʥʩʪʚʘ ʠ ʥʝ ʪʨʝʙʫʶʪ ʦʩʦʙʳʭ ʫʩʠʣʠʡ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥʠʷ ʚʥʠʤʘʥʠʷ ʥʘ ʠʭ 
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ʨʝʘʣʠʟʘʮʠʶ) [2].  

ɺʩʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʦʦʪʥʦʩʷʪʩʷ ʩ ʦʩʥʦʚʥʳʤʠ 

ʬʫʥʢʮʠʷʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʫʨʦʚʥʷʤʠ ʨʝʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʂʦʥʮʝʧʮʠʝʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʦʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ: ʧʦʜʛʦʪʦʚʢʘ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʨʘʙʦʪʥʠʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ ʠ ʧʨʦʬʠʣʷ, 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ, ʢʦʤʧʝʪʝʥʪʥʦʛʦ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ, ʩʚʦʙʦʜʥʦ 

ʚʣʘʜʝʶʱʝʛʦ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʝʡ ʠ ʦʨʠʝʥʪʠʨʫʶʱʝʛʦʩʷ ʚ ʩʤʝʞʥʳʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʩʧʦʩʦʙʥʦʛʦ ʢ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʝ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ ʤʠʨʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ, 

ʛʦʪʦʚʦʛʦ ʢ ʥʝʧʨʝʢʨʘʱʘʶʱʝʤʫʩʷ  ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʨʦʩʪʫ, ʩʦʮʠʘʣʴʥʦʡ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ.  
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ʇʈʀʄɽʅɽʅʀɽ ɹʀʆʃʆɻʀʏɽʉʂʀ ɸʂʊʀɺʅʓʍ ʇʈɽʇɸʈɸʊʆɺ ʅɸ ʆʉʅʆɺɽ 
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(ʉʂʋ ʠʤ. ʄ. ʂʦʟʳʙʘʝʚʘ) 

 

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ 

ʦʩʥʦʚʝ ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ ʥʘ ʦʩʥʦʚʝ ʦʪʭʦʜʦʚ ʜʝʨʝʚʦʧʝʨʝʨʘʙʦʪʢʠ ʩʝʤʝʡʩʪʚʘ 

ʀʚʦʚʳʝ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʩʨʝʜʩʪʚ, ʦʙʣʘʜʘʶʱʠʭ ʩʪʠʤʫʣʠʨʫʶʱʝʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. ɼʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ɺ ʧʣʘʥʝ ʧʦ 

ʚʭʦʞʜʝʥʠʶ ʚ ʪʨʠʜʮʘʪʢʫ ʨʘʟʚʠʪʳʭ ʛʦʩʫʜʘʨʩʪʚ ç100 ʢʦʥʢʨʝʪʥʳʭ ʰʘʛʦʚè ʇʨʝʟʠʜʝʥʪʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʚ 61 ʧʫʥʢʪʝ ʛʦʚʦʨʠʪʩʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʥʘʯʘʣʦʩʴ ʚ 

ʩʝʨʝʜʠʥʝ 30-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʚ ʉʐɸ. ʇʝʨʚʳʡ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʛʦʨʤʦʥ, 

ʢʦʪʦʨʳʡ ʥʘʰʝʣ ʰʠʨʦʢʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʙʳʣ ʵʪʠʣʝʥ. ɼʦ ʩʠʭ ʧʦʨ ʦʥ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʟʘʚʷʟʳʚʘʝʤʦʩʪʠ ʧʣʦʜʦʚ ʘʥʘʥʘʩʘ. ʉ ʪʝʭ ʧʦʨ ʩʠʥʪʝʪʠʯʝʩʢʠʝ 

ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʠʤʠʪʠʨʫʶʪ ʧʨʠʨʦʜʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʛʦʨʤʦʥʳ, ʩʪʘʣʠ ʚʘʞʥʝʡʰʝʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʝʨʝʞʠʚʘʝʪ 

ʥʘʩʪʦʷʱʠʡ ʙʫʤ. ʇʨʦʛʥʦʟʠʨʫʝʪʩʷ, ʯʪʦ ʢ 2025 ʛʦʜʫ ʨʦʩʪ ʨʳʥʢʘ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ 

ʜʦʩʪʠʛʥʝʪ 2241 ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʷʟʘʥʦ ʩ ʥʘʩʪʦʷʱʝʡ 

ʨʝʚʦʣʶʮʠʝʡ ʚ ʙʠʦʣʦʛʠʠ, ʭʠʤʠʠ, ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʯʪʦ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʦʡ ʩʦʟʜʘʥʠʷ 
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ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ [1]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ 

ʨʝʰʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʝʨʝʜ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ - ʧʦʣʫʯʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ɺ ʪʘʢʠʭ ʦʪʨʘʩʣʷʭ 

ʢʘʢ ʦʚʦʱʝʚʦʜʩʪʚʦ, ʧʣʦʜʦʚʦʜʩʪʚʦ, ʜʝʢʦʨʘʪʠʚʥʦʝ ʩʘʜʦʚʦʜʩʪʚʦ ʧʨʠʤʝʥʝʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ 

ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʩʪʘʣʦ ʦʙʷʟʘʪʝʣʴʥʳʤ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʧʨʠʝʤʦʤ, ʚʩʝʛʦ ʨʝʛʫʣʷʪʦʨʘʤʠ 

ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ 50-80% ʧʦʩʝʚʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [2]. 

ɼʨʫʛʦʡ ʚʘʞʥʳʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʜʘʣ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʪʦʣʯʦʢ ʢ ʨʝʟʢʦʤʫ ʨʦʩʪʫ 

ʨʳʥʢʘ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ - ʠʭ ʦʨʛʘʥʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʴ. ʇʦʵʪʦʤʫ ʚ 

ɽʚʨʦʧʝ ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʵʪʦʛʦ ʨʳʥʢʘ - ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ 

ʨʘʩʪʝʥʠʡ, ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʬʫʣʴʚʦʢʠʩʣʦʪ, ʘʤʠʥʦʢʠʩʣʦʪ ʠ 

ʵʢʩʪʨʘʢʪʳ ʥʘ ʦʩʥʦʚʝ ʤʦʨʩʢʠʭ ʚʦʜʦʨʦʩʣʝʡ ʠ ʨʘʩʪʝʥʠʡ ʩ ʚʳʨʘʞʝʥʥʳʤʠ 

ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ɺ ʈʦʩʩʠʠ ʨʳʥʦʢ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʬʦʨʤʠʨʫʶʪ ʚ ʦʩʥʦʚʥʦʤ 

ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ. ʆʜʥʘʢʦ, ʦʙʲʝʤʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʧʦʢʘ 

ʥʝʚʝʣʠʢʠ, ʠ ʥʝ ʚ ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʛʫʣʷʪʦʨʦʚ 

ʨʦʩʪʘ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʚʩʝʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚʢʣʶʯʘʷ 

ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʠ ʧʝʩʪʠʮʠʜʦʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʦʯʥʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤ 

ʨʘʩʭʦʜʘ, ʩʨʦʢʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 

ʆʩʥʦʚʥʦʝ ʥʝʧʨʠʷʪʠʝ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚʳʟʳʚʘʶʪ ʩʚʝʨʭʥʠʟʢʠʝ ʜʦʟʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʭ ʥʘʭʦʜʷʪʩʷ ʚ 
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 ʩʪʝʧʝʥʠ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʥʝ ʚʩʝʛʜʘ 

ʤʦʛʫʪ ʜʘʪʴ ʥʘʫʯʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ, ʦʙʝʱʘʷ ʪʦʣʴʢʦ 

ʩʢʘʟʦʯʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʠʟʙʘʚʣʝʥʠʝ ʦʪ ʚʩʝʭ ʥʝʜʫʛʦʚ. ʀʟ ʚʩʝʛʦ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʈʦʩʩʠʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʜʦʩʪʘʪʦʯʥʦ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʣʠʰʴ ʛʫʤʠʥʦʚʳʝ ʧʨʝʧʘʨʘʪʳ, ʘʛʘʪ-25ʂ, ʘʣʴʙʠʪ, ʥʦʚʦʩʠʣ ʠ ʙʠʦʩʠʣ, 

ʣʘʨʠʢʩʠʥ, ʤʠʚʘʣ ʠ ʢʨʝʟʘʮʠʥ, ʵʧʠʥ, ʮʠʨʢʦʥ. [3] 

ʅʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʮʝʥʪʨʦʤ  ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʠ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʂʘʟʘʭʩʪʘʥʘ ʙʳʣ ʩʦʟʜʘʥʠʠ ʨʝʛʫʣʷʪʦʨ ʨʦʩʪʘ ʧʨʠʨʦʜʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʵʤʠʩʪʠʤ ï ʧʨʦʜʫʢʪ ʤʝʪʘʙʦʣʠʟʤʘ ʤʠʢʨʦʤʠʮʝʪʦʚ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʫʥʠʢʘʣʴʥʦʡ ʢʦʤʧʦʟʠʮʠʝʡ ʧʨʠʨʦʜʥʳʭ ʨʦʩʪʦʚʳʭ ʚʝʱʝʩʪʚ ï ʬʠʪʦʛʦʨʤʦʥʦʚ ʘʫʢʩʠʥʦʚʦʡ ʠ 

ʮʠʪʦʢʠʥʠʥʦʚʦʡ ʧʨʠʨʦʜʳ ʠ ʠʭ ʘʥʘʣʦʛʦʚ, ʘʤʠʥʦʢʠʩʣʦʪ, ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʩ ʨʘʟʣʠʯʥʦʡ 

ʩʪʝʧʝʥʴʶ ʥʘʩʳʱʝʥʥʦʩʪʠ, ʦʣʠʛʦʩʘʭʘʨʠʜʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʉʠʥʝʨʛʠʟʤ ʜʝʡʩʪʚʠʷ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʝʧʘʨʘʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʚʳʩʦʢʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ [4].  

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ 

ʩʚʷʟʠ ʩ ʠʭ ʚʳʨʘʞʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʧʨʘʢʪʠʯʝʩʢʦʡ ʙʝʟʚʨʝʜʥʦʩʪʴʶ [5]. 

ʕʢʩʪʨʘʢʪ ʇʦʣʷʢʦʚʘ- çʊʦʧʦʣʠʥè ï ʨʝʛʫʣʷʪʦʨ ʨʦʩʪʘ, ʦʙʣʘʜʘʶʱʠʡ ʩʪʠʤʫʣʠʨʫʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʚ ʧʨʦʮʝʩʩʝ ʚʳʨʘʱʠʚʘʥʠʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʦ-

ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʘʨʠʘʥʪʳ ʧʨʦʚʝʨʝʥʥʳʭ ʙʠʦʪʝʭʥʦʣʦʛʠʡ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ 

ʵʢʩʪʨʘʢʪ ʇʦʣʷʢʦʚʘ ʜʘʶʪ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 17,1-42,2%, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚ ʫʩʣʦʚʠʷʭ ʉʂʆ ʜʣʷ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʫʚʝʣʠʯʠʚʘʷ ʚʘʣʦʚʦʡ ʜʦʭʦʜ ʥʘ 27,8-77,5%, ʜʦʚʦʜʷ ʛʦʜʦʚʫʶ ʦʢʫʧʘʝʤʦʩʪʴ ʚʣʦʞʝʥʠʡ ʜʦ 

4,8-70,2% [6].   

ʇʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʵʢʩʪʨʘʢʪʦʤ ʇʦʣʷʢʦʚʘ (2 ʤʣ/ʪ 

ʟʝʨʥʘ) ʠ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʠʟ ʨʘʩʯʝʪʘ 10 ʤʣ/ʛʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ 

ʩʥʠʞʝʥʠʶ ʬʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ Cd ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʧʰʝʥʠʮʳ ʚ ʧʦʯʚʝ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ [7]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʪʨʘʢʪʘ ʇʦʣʷʢʦʚʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ 

ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʫʩʢʦʨʷʝʪ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʠ 
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ʧʦʚʳʰʘʝʪ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʜʦ 95-98%, ʧʦʚʳʰʘʝʪ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʢʫʣʴʪʫʨ, 

ʫʩʢʦʨʷʝʪ ʩʦʟʨʝʚʘʥʠʝ, ʥʘʩʪʫʧʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ ʥʘ 7-10 ʜʥʝʡ, 

ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ 20-40% [8].   

ʇʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʤʥʦʛʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʵʢʩʪʨʘʢʪʦʤ 

ʇʦʣʷʢʦʚʘ ʦʪʨʘʟʠʣʘʩʴ ʙʣʘʛʦʧʨʠʷʪʥʦ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ, ʨʘʟʚʠʪʠʝ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʩʪʝʥʠʡ.  

ʀʩʭʦʜʷ ʠʟ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʘʩʣʘ ʧʦʯʝʢ ʪʦʧʦʣʷ, ʢʨʘʪʢʦ ʦʧʨʝʜʝʣʠʤ ʛʨʫʧʧʳ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʧʨʝʧʘʨʘʪ çʊʦʧʦʣʠʥè ʤʦʞʝʪ 

ʦʙʣʘʜʘʪʴ ʪʝʤ ʠʣʠ ʠʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ.  

  ʇʦʯʢʠ ʪʦʧʦʣʷ ʩʦʜʝʨʞʘʪ ʩʤʦʣʫ, ʜʦ 0,5% ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ, ʛʣʠʢʦʟʠʜʳ ʩʘʣʠʮʠʥ ʠ 

ʧʦʧʫʣʠʥ, ʬʣʘʚʦʥʦʠʜʳ. ʇʦʯʢʠ ʩʦʜʝʨʞʘʪ ʫʛʣʝʚʦʜʳ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ (ʷʙʣʦʯʥʫʶ, 

ʘʩʢʦʨʙʠʥʦʚʫʶ, ʙʝʥʟʦʡʥʫʶ ʠ ʜʨ.), ʵʬʠʨʥʦʝ ʤʘʩʣʦ, ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ, 

ʬʝʥʦʣʛʣʶʢʦʟʠʜʳ, ʭʘʣʢʦʥʳ, ʬʣʘʚʦʥʦʠʜʳ, ʣʝʡʢʦʘʥʪʦʮʠʘʥʳ ʠ ʞʠʨʥʦʝ ʤʘʩʣʦ. ɺ ʢʦʨʝ 

ʥʘʡʜʝʥʳ ʘʣʢʘʣʦʠʜʳ, ʬʝʥʦʣʛʣʶʢʦʟʠʜʳ, ʬʣʘʚʦʥʦʠʜʳ, ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʚʳʩʰʠʝ 

ʫʛʣʝʚʦʜʦʨʦʜʳ, ʚ ʣʠʩʪʴʷʭ ð ʠʟʦʧʨʝʥʦʠʜʳ, ʢʘʨʦʪʠʥʦʠʜʳ, ʘʣʢʘʣʦʠʜʳ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ 

ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʬʝʥʦʣʛʣʶʢʦʟʠʜʳ, ʣʠʛʥʘʥʳ ʠ ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ [9].   

ɺʝʜʫʱʝʡ ʛʨʫʧʧʦʡ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (ɹɸʉ) ʧʦʯʝʢ ʪʦʧʦʣʷ 

ʷʚʣʷʶʪʩʷ ʬʣʘʚʦʥʦʠʜʳ (ʦʢʦʣʦ 30%), ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʦʤʠʥʠʨʫʶʪ ʬʣʘʚʘʥʦʥʳ 

ʧʠʥʦʮʝʤʙʨʠʥ ʠ ʧʠʥʦʩʪʨʦʙʠʥ. ɹʦʣʴʰʝʡ ʯʘʩʪʴʶ ɹɸʉ ʧʦʯʝʢ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʘʛʣʠʢʦʥʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ. ʊʘʢʞʝ ʚ ʧʦʯʢʘʭ ʪʦʧʦʣʷ ʦʙʥʘʨʫʞʝʥʳ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʬʝʥʠʣʧʨʘʧʘʥʦʠʜʳ (ʧʨʝʜʩʪʘʚʠʪʝʣʠ 30 ʢʦʨʠʯʥʳʭ ʢʠʩʣʦʪ: ʢʦʬʝʡʥʘʷ, ʧ-ʢʫʤʘʨʦʚʘʷ, 

ʬʝʨʫʣʦʚʘʷ ʠ ʢʦʨʠʯʥʘʷ). ʕʬʠʨʥʦʝ ʤʘʩʣʦ (ʦʢʦʣʦ 0,5 - 2,0%) ʷʚʣʷʝʪʩʷ ʚʪʦʨʦʡ ʛʨʫʧʧʦʡ 

ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʦʯʝʢ ʪʦʧʦʣʷ [10]. ɺ ʢʘʯʝʩʪʚʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʢʘʭ 

ʪʦʧʦʣʷ ʦʙʥʘʨʫʞʝʥʳ ʧʨʦʩʪʳʝ ʬʝʥʦʣʳ (ʩʘʣʠʮʠʣʦʚʳʡ ʩʧʠʨʪ, ʩʘʣʠʮʠʥ), ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʝ 

ʢʠʩʣʦʪʳ (ʛʘʣʣʦʚʘʷ ʢʠʩʣʦʪʘ) ʠ ʩʤʦʣʘ (ʜʦ 50%).  

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ 

çʊʦʧʦʣʠʥʘè: ʷʙʣʦʯʥʘʷ, ʚʠʥʥʘʷ, ʣʠʤʦʥʥʘʷ, ʷʥʪʘʨʥʘʷ, ʦʙʣʘʜʘʶʱʠʝ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʧʦʚʳʰʘʪʴ ʱʝʣʦʯʥʦʡ ʨʝʟʝʨʚ ʦʨʛʘʥʠʟʤʘ ʠ ʚʣʠʷʪʴ ʥʘ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ. ʅʝʥʘʩʳʱʝʥʥʳʝ 

ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʤʘʩʣʘ ʪʦʧʦʣʷ, ʦʩʦʙʝʥʥʦ ʪʘʢʠʝ, ʢʘʢ ʣʠʥʦʣʝʚʘʷ, ʣʠʥʦʣʝʥʦʚʘʷ ʠ 

ʘʨʘʭʠʜʦʥʦʚʘʷ, ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ. ʅʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ 

ʢʠʩʣʦʪʳ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʠ ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʢʘʥʝʡ ʠ 

ʫʯʘʩʪʚʫʶʪ ʚ ʦʙʤʝʥʥʳʭ ʨʝʘʢʮʠʷʭ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʦʮʝʩʩ ʨʦʩʪʘ, ʥʦʨʤʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ 

ʬʫʥʢʮʠʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʧʨʦʪʝʢʘʥʠʠ ʪʢʘʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ [11].   

ɸʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʘʩʣʘ ʧʦʯʝʢ ʪʦʧʦʣʷ ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʚ ʝʛʦ 

ʩʦʩʪʘʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʠʤʝʶʱʠʭ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʧʠʨʦʥʦʚʳʡ ʮʠʢʣ. 

ʇʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʩʧʝʢʪʨʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʚʳʰʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ ʩʚʦʡʩʪʚʘʤ, ʧʦʵʪʦʤʫ ʘʢʪʫʘʣʝʥ ʚʦʧʨʦʩ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ 

ʠʥʛʠʙʠʨʫʶʱʝʛʦ ʵʬʬʝʢʪʘ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʙʦʣʴʰʘʷ ʛʨʫʧʧʘ 

ʧʦʣʠʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʬʣʘʚʦʥʳ,  ʬʣʘʚʦʥʦʣʳ, ʭʘʣʢʦʥʳ, ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ 

ʜʨ.) [12]. 

ʋʤʝʥʴʰʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ï ʦʜʥʘ ʠʟ ʛʣʘʚʥʝʡʰʠʭ ʧʨʦʙʣʝʤ 

ʩʝʛʦʜʥʷʰʥʝʛʦ ʚʨʝʤʝʥʠ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʵʪʠ ʚʦʧʨʦʩʳ ʠʤʝʶʪ ʜʣʷ ʨʝʛʠʦʥʘ ʉʝʚʝʨʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ, ʛʜʝ ʷʨʦʚʳʤ ʟʝʨʥʦʚʳʤ ʢʫʣʴʪʫʨʘʤ ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʳʪʳʚʘʪʴ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ 

ʥʝʛʘʪʠʚʥʳʭ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ: ʚ ʧʝʨʠʦʜ ʚʩʭʦʜʦʚ ï ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ; ʚʦ ʚʨʝʤʷ 

ʢʫʱʝʥʠʷ ï ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ï ʩʠʣʴʥʫʶ ʟʘʩʫʭʫ; ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʧʝʨʠʦʜʳ, ʥʘʦʙʦʨʦʪ, 

ʦʙʠʣʴʥʦʝ ʚʳʧʘʜʝʥʠʝ ʦʩʘʜʢʦʚ ʠ ʧʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʯʪʦ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʠ ʟʘʯʘʩʪʫʶ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʝʛʘʥʠʶ 

ʧʦʩʝʚʦʚ, ʧʦʣʫʯʝʥʠʶ ʥʝʚʳʧʦʣʥʝʥʥʦʛʦ ʠ ʜʘʞʝ ʤʦʨʦʟʦʙʦʡʥʦʛʦ ʟʝʨʥʘ [13]. 
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ɹʣʘʛʦʜʘʨʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʳ ʢʦʥʢʫʨʩʥʳʭ ʛʨʘʥʪʦʚ, 

ʧʦʜʜʝʨʞʠʚʘʝʤʦʛʦ ɺʩʝʤʠʨʥʳʤ ɹʘʥʢʦʤ ʠ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʩʪʘʣʦ 

ʚʦʟʤʦʞʥʳʤ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʧʳʪʥʦ-ʧʦʣʝʚʳʭ ʨʘʙʦʪ 

ʧʦ ʜʝʤʦʥʩʪʨʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʘʤ ʭʦʟʷʡʩʪʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʣʠʷʥʠʷ ʬʠʪʦʧʨʝʧʘʨʘʪʘ ʩ 

ʵʢʩʪʨʘʢʪʦʤ ʪʦʧʦʣʷ ʥʘ ʩʥʠʞʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʛʘʪʠʚʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʟʦʥʳ ʨʠʩʢʦʚʘʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ï ʨʝʛʠʦʥʘ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 

ɼʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʦʪʥʦʩʠʪʩʷ ʢ ʬʠʪʦʧʨʝʧʘʨʘʪʘʤ ʥʘ ʦʩʥʦʚʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʭʣʦʨʦʬʠʣʣʦ-ʧʝʧʪʠʜʥʦ-ʙʝʣʢʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ [14].   

ʇʨʘʢʪʠʯʝʩʢʘʷ ʘʧʨʦʙʘʮʠʷ ʵʢʩʪʨʘʢʪʘ ʪʦʧʦʣʷ ʥʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʝ ʧʨʦʚʝʜʝʥʥʘʷ ʚ 2011 

ʛʦʜʫ ʚ ʭʦʟʷʡʩʪʚʘʭ ʉʂʆ, ʥʘ ʧʣʦʱʘʜʷʭ ʙʦʣʝʝ 2000 ʛʘ, ʧʦʢʘʟʘʣʘ: 

1 ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ 1,5-3,0 ʮ/ʛʘ; 

2 ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʠʙʘʚʢʘ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʢʣʝʡʢʦʚʠʥʳ 1,5-2,5 %;   

3 ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʚʳʨʘʱʝʥʥʳʭ ʩʝʤʷʥ 8-10 %. 

ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ ʥʘ ʧʨʦʮʝʩʩ ʚʳʨʘʱʠʚʘʥʠʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ: 

V ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʨʝʧʘʨʘʪʦʤ ʧʦʚʳʰʘʝʪ ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ ʠ 
ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, ʬʦʨʤʠʨʫʝʪ ʤʦʱʥʫʶ ʨʘʟʚʝʪʚʣʝʥʥʫʶ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ, ʧʦʚʳʰʘʝʪ 

ʩʪʦʡʢʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ 

(ʟʘʩʫʭʘ, ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʟʘʩʦʣʝʥʥʦʩʪʴ ʧʦʯʚʳ); 

V ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʨʝʧʘʨʘʪʦʤ ʩʦʚʤʝʩʪʠʤʘ ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ 
ʧʨʦʪʨʘʚʠʪʝʣʷʤʠ, ʫʩʠʣʠʚʘʝʪ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʨʠ ʵʪʦʤ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʦʩʣʝʜʥʠʭ 

ʩʥʠʞʘʝʪʩʷ ʥʘ 30-50 %; 

V ʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʧʦʩʝʚʦʚ ʧʨʝʧʘʨʘʪʦʤ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʳʭʘʥʠʷ ʨʘʩʪʝʥʠʡ ʚ 2-4 ʨʘʟʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʘʥʩʧʠʨʘʮʠʠ (ʨʘʩʭʦʜ 

ʚʦʜʳ) ʩʥʠʞʘʝʪʩʷ ʚ 1,8-2,4 ʨʘʟʘ; 

V ʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʧʦʩʝʚʦʚ ʧʨʝʧʘʨʘʪʦʤ ʩʦʚʤʝʩʪʠʤʘ ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʦʩʝʚʦʚ 
ʛʝʨʙʠʮʠʜʘʤʠ, ʙʝʟ ʩʥʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʨʘʞʝʥʠʷ ʩʦʨʥʷʢʦʚ, ʧʨʠ ʵʪʦʤ ʥʝ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘʩʪʫʧʣʝʥʠʝ ʙʦʣʝʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʩʝʚʦʚ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

ʛʝʨʙʠʮʠʜʘʤʠ; 

V ʧʦʚʳʰʝʥʠʝ ʛʫʩʪʦʪʳ ʧʦʩʝʚʘ ʥʘ 10-11 %, ʩʥʠʞʝʥʠʝ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʥʘ 39-47 %, ʩʥʠʞʝʥʠʝ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʥʘ 25-42 %. 

ʈʦʩʪʨʝʛʫʣʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ ʜʦʢʘʟʘʥʘ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʢʘʬʝʜʨ ʭʠʤʠʠ 

ʠ ʙʦʪʘʥʠʢʠ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʚʥʝʜʨʝʥʘ ʧʦʩʣʝ ʦʧʳʪʥʦ-

ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʚʝʨʢʠ ʚ ʩʦʚʭʦʟʘʭ çʊʝʧʣʠʯʥʳʡè ʥʘ ʧʣʦʱʘʜʠ 4 ʛʘ ʠ çɸʩʪʨʘʭʘʥʩʢʠʡè 

ʥʘ ʢʫʣʴʪʫʨʘʭ ʦʛʫʨʮʘ, ʪʦʤʘʪʘ, ʩʦʠ, ʨʘʧʩʘ, ʩʚʝʢʣʳ, ʢʘʧʫʩʪʳ.  

ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ (0,03 % ʚʦʜʥʘʷ ʵʤʫʣʴʩʠʷ) ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʦʢʘʟʘʣʦ 

ʚʣʠʷʥʠʝ ʥʘ ʙʦʣʝʝ ʨʘʥʥʝʝ ʧʦʩʪʫʧʣʝʥʠʝ ʫʨʦʞʘʷ ʠ ʙʦʣʴʰʠʡ ʫʨʦʞʘʡ ʦʛʫʨʮʦʚ ʠ ʪʦʤʘʪʦʚ ʥʘ 

2,7 - 4,4 ʢʛ/ʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʤʝʥʝʥʠʝ ʤʘʩʣʘ ʪʦʧʦʣʷ 

ʧʦʟʚʦʣʠʣʦ ʠʩʢʣʶʯʠʪʴ ʦʙʨʘʙʦʪʢʫ ʩʝʤʷʥ ʷʜʦʭʠʤʠʢʘʪʘʤʠ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷʤʠ. 

ʋʚʝʣʠʯʠʣʘʩʴ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʜʦ 95 - 98 %. ʇʦʚʳʩʠʣʘʩʴ 

ʞʠʨʥʦʩʪʴ ʩʝʤʷʥ ʨʘʧʩʘ ʜʦ 200 %, ʘ ʫʨʦʞʘʡʥʦʩʪʴ ʜʦ 115 % ʢ ʢʦʥʪʨʦʣʶ. ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʠ 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 6,88 ʮ/ʛʘ, ʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʥʘ33 %, ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʘ ʥʘ 7 %. ʂʘʧʫʩʪʘ 

ʙʝʣʦʢʦʯʘʥʥʘʷ ʧʦʚʳʩʠʣʘ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ 360 ʮ/ʛʘ, ʧʨʠʯʝʤ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʥʝʡ 

ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 286 %, ʩʘʭʘʨʘ ʜʦ 177 %, ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʜʦ 288 % [15].   

ɸʥʘʣʠʟʠʨʫʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʟ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʚʩʝʭ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʧʨʠʨʦʜʥʳʤ ʚʝʱʝʩʪʚʘʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʚʳʜʝʣʝʥʳ ʠʟ ʨʘʩʪʝʥʠʡ, ʛʨʠʙʦʚ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠ ʚʳʧʦʣʥʷʶʱʠʤ ʨʦʣʴ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʬʫʥʢʮʠʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ 
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ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʙʦʣʝʟʥʝʡ 

[16].    

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʩʪʨʘʢʪ ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ 

ʙʘʢʪʝʨʠʮʠʜʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʚʳʩʦʢʦʡ ʩʪʠʤʫʣʠʨʫʶʱʝʡ  ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʨʦʜʥʦʛʦ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ. 
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(ĭɸʣʪɻʋ, Įʖɻʋ) 

 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʦʤʦʛʝʥʥʳʭ ʠ ʛʝʪʝʨʦʛʝʥʥʳʭ ʩʨʝʜ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ, ʥʦ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ. ʕʪʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʦʚ ʚ ʥʠʭ ʧʨʦʪʝʢʘʶʱʠʭ 

[1-3], ʚ ʪʦʤ ʯʠʩʣʝ, ʢ ʧʦʷʚʣʝʥʠʶ ʠʟʤʝʨʠʤʳʭ ʦʪʢʣʠʢʦʚ ʥʘ ʚʥʝʰʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ.  ʆʙʱʝʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ ʧʦʚʝʜʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʪʘʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʠʭ ʥʠʟʢʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʘʞʝ ʢ ʩʣʘʙʳʤ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. ʄʘʛʥʠʪʥʳʝ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ (ʕʄʇ) ʚʣʠʷʶʪ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʚʦʜʳ, ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʠ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ, ʚʢʣʶʯʘʶʱʠʭ ʘʩʩʦʮʠʘʪʳ ʠʟ ʤʦʣʝʢʫʣ 

ʦʜʥʦʛʦ ʚʠʜʘ, ʛʠʜʨʘʪʠʨʦʚʘʥʥʳʝ ʘʢʚʘʢʦʤʧʣʝʢʩʳ, ʢʦʣʣʦʠʜʥʳʝ ʯʘʩʪʠʮʳ ʠ ʜʨʫʛʠʝ 
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ʜʠʩʢʨʝʪʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʀʤʝʶʪʩʷ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʜʘʥʥʳʝ ʦ ʜʝʡʩʪʚʠʠ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʩʚʦʡʩʪʚʘ ʚʦʜʥʦ-ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ. ʀʟʤʝʥʷʶʪʩʷ 

ʧʣʦʪʥʦʩʪʴ, ʚʷʟʢʦʩʪʴ, ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ, ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ, ʨʅ ʠ ʜʨʫʛʠʝ 

ʩʚʦʡʩʪʚʘ ʜʠʩʧʝʨʩʠʡ [4-9]. ɺ ʥʘʰʠʭ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʩʚʦʡʩʪʚʘ ʟʦʣʝʡ 

Fe(OH)3, Al (OH)3, AgI [10-14]. ʇʦʢʘʟʘʥʦ, ʯʪʦ, ʚʘʨʴʠʨʫʷ ʯʘʩʪʦʪʫ ʧʦʣʷ, ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ 

ʦʧʪʠʯʝʩʢʠʝ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʟʦʣʝʡ, ʠʭ ʚʷʟʢʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʪʴ ʠʣʠ 

ʧʦʥʠʞʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʘʥʥʳʭ ʩʠʩʪʝʤ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʟʦʣʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʠʟʤʝʥʥʦʩʪʴʶ ʚʦ ʚʨʝʤʝʥʠ ʠʭ ʩʪʝʧʝʥʠ 

ʜʠʩʧʝʨʩʥʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʩʫʜʠʪʴ ʦ 

ʧʨʦʮʝʩʩʘʭ ʘʛʨʝʛʘʮʠʠ ʠ ʜʝʟʘʛʨʝʛʘʮʠʠ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʜʠʩʧʝʨʩʥʦʡ ʩʠʩʪʝʤʝ 

ʩ ʞʠʜʢʦʡ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʩʨʝʜʦʡ, ʷʚʣʷʶʪʩʷ ʦʧʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʥʝʬʝʣʦʤʝʪʨʠʷ ʠ ʪʫʨʙʠʜʠʤʝʪʨʠʷ. ʇʦʩʢʦʣʴʢʫ ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʪʠʮ ʜʠʩʧʝʨʩʥʦʡ 

ʬʘʟʳ ʠʣʠ ʠʭ ʨʘʟʤʝʨʘ ʠʟʤʝʥʷʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʩʩʝʷʥʠʷ ʩʚʝʪʘ, ʪʦ ʧʨʦʩʣʝʜʠʚ ʟʘ 

ʠʟʤʝʥʝʥʠʝʤ ʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦ ʚʨʝʤʝʥʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʨʠʨʦʜʝ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʩʧʦʥʪʘʥʥʦ, ʣʠʙʦ ʧʨʠ ʢʘʢʦʤ-ʣʠʙʦ ʚʥʝʰʥʝʤ 

ʚʦʟʜʝʡʩʪʚʠʠ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ ʢʠʥʝʪʠʢʠ ʧʨʦʮʝʩʩʦʚ ʘʚʪʦʢʦʘʛʫʣʷʮʠʠ ʟʦʣʝʡ 

ʛʘʣʦʛʝʥʠʜʦʚ ʩʝʨʝʙʨʘ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʨʦʛʦʚ ʵʣʝʢʪʨʦʣʠʪʥʦʡ ʢʦʘʛʫʣʷʮʠʠ 

ʫʢʘʟʘʥʥʳʭ ʟʦʣʝʡ ʠ ʠʭ ʠʟʤʝʥʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʫʣʴʪʨʘʚʳʩʦʢʠʭ ʯʘʩʪʦʪ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʟʦʣʠ ʛʘʣʦʛʝʥʠʜʦʚ ʩʝʨʝʙʨʘ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʟʘʨʷʜʦʤ 

ʯʘʩʪʠʮ, ʪ.ʢ. ʦʥʠ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʘʜʩʦʨʙʮʠʦʥʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʛʘʣʦʛʝʥʠʜ-ʠʦʥʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʦʥʘʤʠ Ag
+
. ɼʘʥʥʳʝ ʟʦʣʠ 

ʤʝʪʘʩʪʘʙʠʣʴʥʳ. ʉʫʜʠʪʴ ʦ ʧʨʦʮʝʩʩʘʭ ʘʛʨʝʛʘʮʠʠ ʠʣʠ ʜʝʟʘʛʨʝʛʘʮʠʠ ʯʘʩʪʠʮ ʚ ʟʦʣʷʭ ʤʦʞʥʦ 

ʧʦ ʠʟʤʝʥʝʥʠʶ ʠʭ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʷ. ʀʟʤʝʨʝʥʠʝ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʷ (ʊ,%) ʧʨʦʚʦʜʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʬʦʪʦʵʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨʘ ʂʌʂ-2 (ʈʦʩʩʠʷ) ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 400 ʥʤ. ʇʨʠ 

ʜʦʙʘʚʣʝʥʠʠ ʢ ʟʦʣʶ ʵʣʝʢʪʨʦʣʠʪʘ ʧʨʦʠʩʭʦʜʠʪ ʢʦʘʛʫʣʷʮʠʷ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ 

ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʷ ʟʦʣʷ (ʫʚʝʣʠʯʝʥʠʠ ʝʛʦ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ D). ʆʧʨʝʜʝʣʝʥʠʝ 

ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ ʚʦʟʤʦʞʥʦ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʘʩʪʘʙʠʣʠʟʘʮʠʠ ʟʦʣʷ ʧʦ 

ʫʨʘʚʥʝʥʠʶ ɻʝʣʣʝʨʘ  [15].   

ɼʣʷ ʦʙʣʫʯʝʥʠʷ ʟʦʣʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʛʝʥʝʨʘʪʦʨ ɻ3-19ɸ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʚʘʨʴʠʨʦʚʘʪʴ ʯʘʩʪʦʪʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʜʠʘʧʘʟʦʥʝ 30 ï 200 ʄɻʮ, 

ʥʘʧʨʷʞʝʥʠʝ ʥʘ ɺʏ ʵʣʝʢʪʨʦʜʘʭ ʩʦʩʪʘʚʣʷʣʦ 20 - 22 ɺ.  ʆʙʣʫʯʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ 

ʩʪʝʢʣʷʥʥʦʡ ʷʯʝʡʢʝ ʝʤʢʦʩʪʥʦʛʦ ʪʠʧʘ (50 ʤʣ) ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ.  

ɹʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʟʦʣʠ AgI, AgBr ʠ AgCl ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (0,02; 0,03 ʠ 

0,1%) ʠ ʠʟʤʝʨʝʥʦ ʠʭ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʝ (ʊ,%). ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʩʦʣʝʡ ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʦʪ AgI ʢ AgCl ʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʊ,% ʩʥʠʞʘʶʪʩʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʨʘʟʣʠʯʠʷ ʚ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʠ ʟʦʣʝʡ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʳʤʠ. ʅʘʠʙʦʣʝʝ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʊ% ʠʤʝʶʪ 0,1% ʟʦʣʠ AgCl. 

ʀʟʫʯʝʥʘ ʢʠʥʝʪʠʢʘʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʷ ʟʦʣʝʡ AgI, AgBr ʠ AgCl ʨʘʟʣʠʯʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ. ʉʦ ʚʨʝʤʝʥʝʤ ʚʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ 

ʩʥʠʞʝʥʠʝ ʧʨʦʧʫʩʢʘʥʠʷ ʩʚʝʪʘ. ʀ, ʝʩʣʠ ʜʣʷ ʟʦʣʝʡ AgI ʠ AgBr (0,02%) ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʧʦʣʫʪʦʨʘ ʯʘʩʦʚ ʦʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ, 

ʪʦ ʚ ʟʦʣʷʭ AgCl ʥʘʙʣʶʜʘʝʪʩʷ ʙʳʩʪʨʦʝ ʩʥʠʞʝʥʠʝ ʧʨʦʧʫʩʢʘʥʠʷ ʩʚʝʪʘ ʫʞʝ ʚ ʪʝʯʝʥʠʝ 

ʧʝʨʚʳʭ 20 ʤʠʥ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ɺ ʙʦʣʝʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ (0,03 - 0,1%) 

ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʘʚʪʦʢʦʘʛʫʣʷʮʠʠ (ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ). ɺʳʧʘʜʝʥʠʝ 

ʦʩʘʜʢʘ AgCl ʥʘʯʠʥʘʝʪʩʷ ʯʝʨʝʟ 15-20 ʤʠʥ ʧʦʩʣʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ. ɿʦʣʠ AgI ʠ AgBr 
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ʨʘʟʨʫʰʘʶʪʩʷ ʯʝʨʝʟ 5-6 ʯʘʩʦʚ. ɸʛʨʝʛʘʮʠʷ ʯʘʩʪʠʮ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʚʦʟʤʦʞʥʘ ʚ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʠʭ ʟʘʨʷʜʳ ʥʝʚʝʣʠʢʠ, ʪ.ʝ. ʜʟʝʪʘ-ʧʦʪʝʥʮʠʘʣ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʦʛʦ. 

ɿʘʨʷʜ ʯʘʩʪʠʮʳ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʘʜʩʦʨʙʮʠʠ 

ʧʦʪʝʥʮʠʘʣʦʧʨʝʜʝʣʷʶʱʠʭ ʠʦʥʦʚ. ʀʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʠʩʪʝʤ ʥʘʠʙʦʣʴʰʝʡ 

ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʠʦʜʠʜ-ʠʦʥʳ. ʍʣʦʨʠʜ-ʠʦʥʳ ʘʜʩʦʨʙʠʨʫʶʪʩʷ 

ʩʣʘʙʦ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʠʟʢʫʶ ʘʛʨʝʛʘʪʠʚʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʦʣʝʡ AgCl. ʅʦ ʜʘʞʝ ʜʣʷ 

ʟʦʣʝʡ AgI ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘʡʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʜʟʝʪʘ-ʧʦʪʝʥʮʠʘʣʘ ʦʢʘʟʘʣʠʩʴ ʥʝʚʝʣʠʢʠ 

- 30-35 ʤɺ [11]. ʇʦʵʪʦʤʫ ʠ ʚ ʟʦʣʷʭ AgI ʧʨʠ ʠʭ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʦʘʛʫʣʷʮʠʷ ʧʨʦʪʝʢʘʝʪ ʩʧʦʥʪʘʥʥʦ. 

ʂʦʘʛʫʣʷʮʠʶ 0,02% ʟʦʣʝʡ ʧʨʦʚʦʜʠʣʠ, ʜʦʙʘʚʣʷʷ ʢ 10 ʤʣ ʟʦʣʷ 0,1 ʄ ʨʘʩʪʚʦʨ MgSO4 

ʧʦʨʮʠʷʤʠ ʧʦ 0,05 ʤʣ ʠ ʠʟʤʝʨʷʷ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʯʝʨʝʟ 1 ʤʠʥ ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ 

ʢʘʞʜʦʡ ʧʦʨʮʠʠ ʵʣʝʢʪʨʦʣʠʪʘ ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʦʨʦʛʠ ʤʝʜʣʝʥʥʦʡ 

ʠ ʙʳʩʪʨʦʡ ʢʦʘʛʫʣʷʮʠʠ ʟʦʣʝʡ ʚ ʨʘʟʣʠʯʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʧʦʩʣʝ ʠʭ ʧʨʠʛʦʪʦʚʣʝʥʠʷ. 

ʇʦʨʦʛ ʤʝʜʣʝʥʥʦʡ ʢʦʘʛʫʣʷʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʯʢʝ ʠʟʣʦʤʘ ʥʘ ʢʨʠʚʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʢʪʨʦʣʠʪʘ. ʇʦʨʦʛ ʙʳʩʪʨʦʡ ʢʦʘʛʫʣʷʮʠʠ 

ʥʘʭʦʜʷʪ ʧʦ ʧʦʨʦʛʦʚʦʤʫ ʦʙʲʝʤʫ ʵʣʝʢʪʨʦʣʠʪʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʟʦʣʷ 

ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʘ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʝʛʦ ʜʦʙʘʚʣʝʥʠʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ 

(ʨʠʩ. 1). ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣ.1 ʜʘʥʥʳʭ, ʧʦʨʦʛ ʤʝʜʣʝʥʥʦʡ ʢʦʘʛʫʣʷʮʠʠ 

ʟʦʣʷ AgI ʚʦ ʚʨʝʤʝʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʯʘʩʪʠʮʳ ʜʠʩʧʝʨʩʥʦʡ 

ʬʘʟʳ ʩʦʭʨʘʥʷʶʪ ʩʚʦʡ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʟʘʨʷʜ. ɿʘʨʷʜ ʞʝ ʯʘʩʪʠʮ AgBr ʠ AgCl ʩʦ ʚʨʝʤʝʥʝʤ 

ʩʥʠʞʘʝʪʩʷ, ʯʪʦ ʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦʝ ʨʘʟʨʫʰʝʥʠʝ ʜʘʥʥʳʭ ʟʦʣʝʡ.  

 

ʊʘʙʣʠʮʘ 1. ʀʟʤʝʥʝʥʠʝ ʧʦʨʦʛʦʚ ʤʝʜʣʝʥʥʦʡ ʢʦʘʛʫʣʷʮʠʠ ɔʤ ʟʦʣʝʡ ʛʘʣʦʛʝʥʠʜʦʚ 

ʩʝʨʝʙʨʘ (ʉ=0,02%) ʚʦ ʚʨʝʤʝʥʠ 

 

ɺʨʝʤʷ, ʤʠʥ ʇʦʨʦʛ ʤʝʜʣʝʥʥʦʡ ʢʦʘʛʫʣʷʮʠʠ ɔʤ, 

ʤʤʦʣʴ/ʣ 

AgI AgBr AgCl 

0 3,2Ñ0,2 2,5Ñ0,1 2,0Ñ0,1 

30 3,2Ñ0,2 2,0Ñ0,1 2,0Ñ0,1 

60 3,2Ñ0,1 1,4Ñ0,2 1,4Ñ0,1 

90 3,2Ñ0,1 1,4Ñ0,1 1,3Ñ0,3 

120 3,2Ñ0,3 1,4Ñ0,2 1,3Ñ0,1 

 

 

 

ʈʠʩʫʥʦʢ 1  ɿʘʚʠʩʠʤʦʩʪʴ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ 0,02% ʟʦʣʝʡ ʛʘʣʦʛʝʥʠʜʦʚ ʩʝʨʝʙʨʘ ʦʪ 

ʦʙʲʝʤʘ ʜʦʙʘʚʣʝʥʥʦʛʦ 0,1 ʄ ʨʘʩʪʚʦʨʘ MgSO4 
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ʇʦʨʦʛʠ ʙʳʩʪʨʦʡ ʢʦʘʛʫʣʷʮʠʠ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ, ʪ.ʢ. 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʣʥʦʡ ʧʦʪʝʨʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʠʩʧʝʨʩʥʦʡ ʩʠʩʪʝʤʦʡ. ʆʥʠ ʩʦʩʪʘʚʣʷʶʪ: 

31,6Ñ0,3 (AgI); 22,4Ñ0,5 (AgBr)  18,9Ñ0,2 (AgCl) ʤʤʦʣʴ/ʣ.  

ʉʝʜʠʤʝʥʪʘʮʠʦʥʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʠʩʧʝʨʩʥʦʡ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʜʝʡʩʪʚʠʶ ʩʠʣʳ ʪʷʞʝʩʪʠ ʠ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ, 

ʜʠʩʧʝʨʛʠʨʦʚʘʥʥʳʭ ʚ ʩʨʝʜʝ. ʉʨʘʟʫ ʧʦʩʣʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʝ ʟʦʣʝʡ 

ʧʦʜʯʠʥʷʝʪʩʷ ʫʨʘʚʥʝʥʠʶ ʈʵʣʝʷ, ʪ.ʝ. ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʩʩʝʷʥʥʦʛʦ ʩʚʝʪʘ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʠ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʝ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ ʜʣʠʥʳ ʚʦʣʥʳ (ʭ = 4). 

ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʚ ʘʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʟʦʣʷʭ, ʢʦʛʜʘ 

ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʙʦʣʴʰʝ 0,1 ʜʣʠʥʳ ʚʦʣʥʳ ʧʘʜʘʶʱʝʛʦ ʩʚʝʪʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʦʚ 

ʯʘʩʪʠʮ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʩʩʝʷʥʠʷ ʩʚʝʪʘ ʩʪʘʥʦʚʠʪʩʷ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʜʣʠʥʝ 

ʚʦʣʥʳ ʚ ʩʪʝʧʝʥʠ, ʤʝʥʴʰʝʡ, ʯʝʤ ʯʝʪʚʝʨʪʘʷ (ʭ<4) [15]. ɺ ʪʘʙʣ. 2 ʧʨʠʚʝʜʝʥʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘʡʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʪʝʧʝʥʠ ʭ, ʚ ʢʦʪʦʨʦʡ ʜʣʠʥʘ ʚʦʣʥʳ ʚʭʦʜʠʪ ʚ 

ʫʨʘʚʥʝʥʠʝ ɻʝʣʣʝʨʘ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʠʝ ʨʘʟʤʝʨʳ ʯʘʩʪʠʮ ʛʘʣʦʛʝʥʠʜʦʚ ʩʝʨʝʙʨʘ.  ʂʘʢ ʧʦʢʘʟʘʣ 

ʵʢʩʧʝʨʠʤʝʥʪ, ʫʢʨʫʧʥʝʥʠʝ ʯʘʩʪʠʮ ʟʦʣʝʡ AgI ʠ AgBr ʩʪʘʥʦʚʠʪʩʷ ʟʘʤʝʪʥʳʤ ʣʠʰʴ ʯʝʨʝʟ 1,5 

- 2 ʯʘʩʘ ʧʦʩʣʝ ʠʭ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʨʘʜʠʫʩ ʯʘʩʪʠʮ ʟʦʣʷ AgCl ʫʞʝ ʯʝʨʝʟ 30 ʤʠʥ 

ʚʜʚʦʝ ʧʨʝʚʳʰʘʝʪ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ. ʏʘʩʪʠʮʳ AgCl ʠʤʝʶʪ ʥʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ 

ʨʘʜʠʫʩʘ, ʠʭ ʨʘʟʤʝʨ ʙʳʩʪʨʦ ʚʦʟʨʘʩʪʘʝʪ, ʯʪʦ ʠ ʧʨʠʚʦʜʠʪ ʢ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦʤʫ 

ʨʘʟʨʫʰʝʥʠʶ ʜʘʥʥʳʭ ʟʦʣʝʡ.  

  

ʊʘʙʣʠʮʘ 2.  ɿʥʘʯʝʥʠʝ ʩʪʝʧʝʥʠ ʭ ʚ ʫʨʘʚʥʝʥʠʠ ɻʝʣʣʝʨʘ ʠ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʯʘʩʪʠʮ 

0,02% ʟʦʣʝʡ ʛʘʣʦʛʝʥʠʜʦʚ ʩʝʨʝʙʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ɿʦʣʴ AgI AgBr AgCl 

ɺʨʝʤʷ ʧʦʩʣʝ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʭ r, ʥʤ ʭ r, ʥʤ ʭ r, ʥʤ 

0 4,0Ñ0,2 <20 4,0Ñ0,1 <20 4,1Ñ0,1 <20 

30 ʤʠʥ 3,9Ñ0,1 33Ñ4 4,0Ñ0,1 <20 3,8Ñ0,2 40Ñ3 

60 ʤʠʥ 3,9Ñ0,1 33Ñ5 4,0Ñ0,2 <20 3,6Ñ0,4 43Ñ4 

90 ʤʠʥ 3,9Ñ0,4 33Ñ5 3,7Ñ0,2 36Ñ4 2,0Ñ0,4 90Ñ7 

120 ʤʠʥ 3,8Ñ0,5 38Ñ6 3,7Ñ0,4 36Ñ4 0,63Ñ0,04 135Ñ9 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʤʝʥʝʝ ʨʘʩʪʚʦʨʠʤʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʦʙʨʘʟʫʶʪ ʢʦʣʣʦʠʜʥʳʝ ʯʘʩʪʠʮʳ ʤʝʥʴʰʠʭ ʨʘʟʤʝʨʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʷ ʟʦʣʝʡ AgI ʠ AgBr ʩʦ ʚʨʝʤʝʥʝʤ ʦʙʫʩʣʦʚʣʝʥʦ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʟʘʨʦʜʳʰʝʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʬʘʟʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʟʦʣʷ AgCl 

ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʳʡ ʨʦʩʪ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 

ʧʦʨʦʛʦʚ ʙʳʩʪʨʦʡ ʠ ʤʝʜʣʝʥʥʦʡ ʢʦʘʛʫʣʷʮʠʠ ʜʣʷ ʟʦʣʷ AgI ʦʙʫʩʣʦʚʣʝʥʳ ʚʳʩʦʢʦʡ 

ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʪʝʥʮʠʘʣʦʧʨʝʜʝʣʷʶʱʠʭ ʠʦʥʦʚ ʡʦʜʘ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʟʘʨʷʜʦʤ ʯʘʩʪʠʮ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʠʭ ʩʣʠʧʘʥʠʶ. ʇʦʵʪʦʤʫ ʧʨʠ ʧʝʨʝʭʦʜʝ 

ʦʪ ʠʦʜʠʜʦʚ ʢ ʭʣʦʨʠʜʘʤ ʩʝʨʝʙʨʘ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʘʢ ʘʛʨʝʛʘʪʠʚʥʦʡ,  ʪʘʢ ʠ 

ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʦʣʝʡ. 

ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʕʄʇ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʦʣʝʡ 

ʛʘʣʦʛʝʥʠʜʦʚ ʩʝʨʝʙʨʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 0,02%. ɺʳʙʦʨ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʫʩʣʦʚʣʝʥ ʠʭ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʀʩʩʣʝʜʦʚʘʥ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʦʪ 30 ʜʦ 200 ʄɻʮ ʩ ʰʘʛʦʤ 10 

ʄɻʮ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʝʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʧʫʩʢʘʥʠʷ ʩʚʝʪʘ ʟʦʣʷʤʠ, ʪʘʢ ʠ ʝʛʦ ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ 

ʟʘʚʠʩʠʪ ʦʪ ʯʘʩʪʦʪʳ ʧʦʣʷ. ʇʨʠʯʝʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʊ% ʜʣʷ ʨʘʟʥʳʭ ʟʦʣʝʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʣʷ ʨʘʟʣʠʯʥʦʡ ʯʘʩʪʦʪʳ ʠ ʚʳʨʘʞʝʥʦ ʚ ʨʘʟʥʦʡ 
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ʩʪʝʧʝʥʠ. ɺ ʪʘʙʣ. 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʘʩʪʦʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʘʢʩʠʤʘʣʴʥʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʟʦʣʝʡ, ʠ ʟʥʘʯʝʥʠʷ  æʊ% = ʊf ï ʊ0 (ʛʜʝ ʊf ʠ 

ʊ0 ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʝ ʦʙʣʫʯʝʥʥʦʛʦ ʟʦʣʷ ʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʣʷ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪ, 

ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʧʨʠʨʦʜʳ ʘʥʠʦʥʘ ʪʨʫʜʥʦ ʨʘʩʪʚʦʨʠʤʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʩʝʨʝʙʨʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʠʩʧʝʨʩʥʦʡ ʩʠʩʪʝʤʳ ʚ ʫʩʣʦʚʠʷʭ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʥʝʝ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ ʕʄ ʚʦʟʜʝʡʩʪʚʠʷ 

ʫʩʪʘʥʦʚʣʝʥ ʜʣʷ ʟʦʣʷ AgBr ï ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʝ ʦʙʣʫʯʝʥʥʦʛʦ ʟʦʣʷ ʧʨʝʚʳʩʠʣʦ 

ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʝ ʥʝʦʙʣʫʯʝʥʥʦʛʦ ʥʘ 16 ï 22%. ɼʣʷ ʟʦʣʷ AgCl ʵʬʬʝʢʪʠʚʥʦʩʪʴ  

ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʣʷ ʦʢʘʟʘʣʘʩʴ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʙʣʫʯʝʥʠʷ 

ʩʥʠʞʘʣʘʩʴ. 

  

ʊʘʙʣʠʮʘ 3. ʏʘʩʪʦʪʳ ʕʄʇ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ 

ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʷ (æʊ,%) ʟʦʣʝʡ ʛʘʣʦʛʝʥʠʜʦʚ ʩʝʨʝʙʨʘ, ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ 

ʚʨʝʤʝʥʠ ʦʙʣʫʯʝʥʠʷ  (ʉ = 0,02%) 

 ɿʦʣʴ AgI AgBr AgCl 

ʏʘʩʪʦʪʘ, ʄɻʮ 180 100 170 

æʊ, % (30 ʤʠʥ) 7Ñ2 16Ñ1 11Ñ1 

  ȹʊ,% (60 ʤʠʥ) 15Ñ3 19Ñ3 8Ñ1 

  ȹʊ,% (90 ʤʠʥ) 13Ñ2 22Ñ4 6Ñ2 

ȹʊ,% (120 ʤʠʥ) 14Ñ4 20Ñ3 4Ñ2 

 

ʘ 

 
ʙ 

 

 

ʈʠʩʫʥʦʢ 2  ʀʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʷ ʦʙʣʫʯʝʥʥʦʛʦ ʠ 

ʥʝʦʙʣʫʯʝʥʥʦʛʦ ʟʦʣʝʡ (ʉ=0,02%): ʘ ï AgI (f = 180 ʄɻʮ); ʙ - AgBr (f = 100 ʄɻʮ); ʚ -AgCl 

(f  = 170 ʄɻʮ) 

 

ʆʧʨʝʜʝʣʝʥʳ ʩʨʝʜʥʠʝ ʨʘʜʠʫʩʳ ʯʘʩʪʠʮ ʦʙʣʫʯʝʥʥʳʭ ʠ ʥʝʦʙʣʫʯʝʥʥʳʭ ʟʦʣʝʡ ʠ ʠʭ 

ʠʟʤʝʥʝʥʠʝ ʩʦ ʚʨʝʤʝʥʝʤ (ʪʘʙʣ. 4). ʅʘ ʧʨʦʪʷʞʝʥʠʠ 1ï1,5 ʯ ʨʘʩʩʝʷʥʠʝ ʩʚʝʪʘ ʢʘʢ 

ʦʙʣʫʯʝʥʥʳʤʠ, ʪʘʢ ʠ ʥʝʦʙʣʫʯʝʥʥʳʤʠ ʟʦʣʷʤʠ ʣʝʞʠʪ ʚ ʨʝʣʝʝʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʯʪʦ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʤʝʨ ʯʘʩʪʠʮ. ʇʨʠ t > 1,5 ʯ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ 

ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʏʘʩʪʠʮʳ ʚ ʦʙʣʫʯʝʥʥʳʭ ʟʦʣʷʭ ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʠʡ 

ʨʘʜʠʫʩ.  ɿʘ 2 ʯʘʩʘ ʠʭ ʨʘʟʤʝʨ ʚ ʟʦʣʷʭ AgI ʠ AgBr ʚʦʟʨʘʩʪʘʝʪ ʤʝʥʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ, ʪʦʛʜʘ 

ʢʘʢ ʚ ʟʦʣʝ AgCl ʧʦʯʪʠ ʚ 7 ʨʘʟ. ʉʦ ʚʨʝʤʝʥʝʤ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʚ ʦʙʣʫʯʝʥʥʳʭ ʠ 

ʥʝʦʙʣʫʯʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʟʘʶʪ.  

 

ʊʘʙʣʠʮʘ 4.  ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ ʯʘʩʪʠʮ 0,02% ʦʙʣʫʯʝʥʥʳʭ ʠ ʥʝʦʙʣʫʯʝʥʥʳʭ  ʟʦʣʝʡ 

ʛʘʣʦʛʝʥʠʜʦʚ ʩʝʨʝʙʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 
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ɿʦʣʴ r, ʥʤ 

AgI AgBr AgCl 

ɺʨʝʤʷ ʧʦʩʣʝ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

f=0 f=180 

ʄɻʮ 

f=0 f=100 

ʄɻʮ 

f=0 f=170 

ʄɻʮ 

0 <20 - <20 - <20 - 

30 ʤʠʥ 33Ñ2 <20 <20 <20 38Ñ2 40Ñ3 

60 ʤʠʥ 33Ñ1 <20 <20 <20 40Ñ2 40Ñ3 

90 ʤʠʥ 33Ñ1 23Ñ2 36Ñ1 <20 90Ñ2 80Ñ5 

120 ʤʠʥ 38Ñ3 35Ñ1 36Ñ2 36Ñ2 135Ñ6 130Ñ6 

  

ʇʦʨʦʛʠ ʤʝʜʣʝʥʥʦʡ ʠ ʙʳʩʪʨʦʡ ʢʦʘʛʫʣʷʮʠʠ ʚ ʦʙʣʫʯʝʥʥʳʭ ʟʦʣʷʭ ʟʘʤʝʪʥʦ 

ʧʨʝʚʳʰʘʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʥʝʦʙʣʫʯʝʥʥʳʭ ʩʠʩʪʝʤ. ʉʦ ʚʨʝʤʝʥʝʤ ʧʨʦʠʩʭʦʜʠʪ 

ʠʭ ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ (ʪʘʙʣ 5 ʠ 6). ʅʘʠʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʜʣʷ ʟʦʣʝʡ AgI 

ʠ AgBr.  

  

ʊʘʙʣʠʮʘ 5.  ʇʦʨʦʛʠ ʤʝʜʣʝʥʥʦʡ ʢʦʘʛʫʣʷʮʠʠ ɔʤ 0,02% ʦʙʣʫʯʝʥʥʳʭ ʠ ʥʝʦʙʣʫʯʝʥʥʳʭ 

ʟʦʣʝʡ ʛʘʣʦʛʝʥʠʜʦʚ ʩʝʨʝʙʨʘ  

ɿʦʣʴ ɔʤ, ʤʤʦʣʴ/ʣ 

AgI AgBr AgCl 

ɺʨʝʤʷ, 

ʤʠʥ 

f=0 f=180 ʄɻʮ f=0 f=100 

ʄɻʮ 

f=0 f=170 ʄɻʮ 

0 3,2 - 2,5 - 2,0 - 

30 3,2 4,0 2,0 2,5 2,0 2,5 

60 3,2 3,6 1,4 2,5 1,6 2,0 

90 3,2 3,6 1,4 2,5 1,6 1,8 

120 3,2 3,4 1,4 2,0 1,3 1,4 

 

ʊʘʙʣʠʮʘ 6.  ʇʦʨʦʛʠ ʙʳʩʪʨʦʡ ʢʦʘʛʫʣʷʮʠʠ ɔʙ 0,02% ʦʙʣʫʯʝʥʥʳʭ ʠ ʥʝʦʙʣʫʯʝʥʥʳʭ 

ʟʦʣʝʡ ʛʘʣʦʛʝʥʠʜʦʚ ʩʝʨʝʙʨʘ  

ɿʦʣʴ ɔʙ, ʤʤʦʣʴ/ʣ 

AgI AgBr AgCl 

ɺʨʝʤʷ, 

ʤʠʥ 

f=0  f=180 

ʄɻʮ 

f=0 f=100 

ʄɻʮ 

f=0 f=170 

ʄɻʮ 

0 7,1 - 5,6 - 4,7 - 

30 5,6 7,9 4,5 5,6 4,7 5,2 

60 5,6 7,9 4,5 5,4 3,5 4,5 

90 5,6 7,9 4,5 5,0 3,5 4,0 

120 5,0 7,3 3,5 4,2 3,2 3,5 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ 

ʚʦʟʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʫʣʴʪʨʘʚʳʩʦʢʠʭ ʯʘʩʪʦʪ ʥʘ ʛʠʜʨʦʬʦʙʥʳʝ ʟʦʣʠ 

ʛʘʣʦʛʝʥʠʜʦʚ ʩʝʨʝʙʨʘ ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʝʜʣʝʥʠʶ ʧʨʦʮʝʩʩʘ ʠʭ ʘʚʪʦʢʦʘʛʫʣʷʮʠʠ ʢʘʢ ʟʘ ʩʯʝʪ 

ʥʝʢʦʪʦʨʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ, ʪʘʢ ʠ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʠʭ 

ʟʘʨʷʜʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʦʟʨʘʩʪʘʥʠʝʤ ʧʦʨʦʛʦʚ ʢʦʘʛʫʣʷʮʠʠ ʟʦʣʝʡ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ 

ʠʥʜʠʬʬʝʨʝʥʪʥʦʛʦ ʵʣʝʢʪʨʦʣʠʪʘ. ʅʘʙʣʶʜʘʝʤʳʝ ʷʚʣʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝʤ ʚʦʜʥʦʡ ʩʨʝʜʳ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʯʪʦ 

ʩʥʠʞʘʝʪ ʩʪʝʧʝʥʴ ʛʠʜʨʘʪʘʮʠʠ ʠʦʥʦʚ ʩʦʣʝʡ ʩʝʨʝʙʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʘʝʪʩʷ 

ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʜʘʥʥʳʭ ʩʦʣʝʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʝʝ ʤʝʣʢʠʭ ʯʘʩʪʠʮ, 
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ʫʩʪʦʡʯʠʚʳʭ ʢ ʜʝʡʩʪʚʠʶ ʩʠʣʳ ʪʷʞʝʩʪʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʥʠʞʝʥʠʝ ʩʪʝʧʝʥʠ 

ʛʠʜʨʘʪʘʮʠʠ ʧʦʪʝʥʮʠʘʣʦʧʨʝʜʝʣʷʶʱʠʭ ʠʦʥʦʚ ʧʦʚʳʰʘʝʪ ʠʭ ʘʜʩʦʨʙʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʟʘʨʷʜʘ ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʦʟʨʘʩʪʘʥʠʠ 

ʧʦʨʦʛʦʚ ʙʳʩʪʨʦʡ ʠ ʤʝʜʣʝʥʥʦʡ ʢʦʘʛʫʣʷʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʘʝʪʩʷ ʘʛʨʝʛʘʪʠʚʥʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʦʣʝʡ. ʉʠʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʦʥʦʚ ʛʘʣʦʛʝʥʠʜʦʚ ʩ ʤʦʣʝʢʫʣʘʤʠ ʚʦʜʳ 

(ʵʥʝʨʛʠʷ ʛʠʜʨʘʪʘʮʠʠ) ʦʪʣʠʯʘʝʪʩʷ  ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʘʥʠʦʥʦʚ, ʧʦʵʪʦʤʫ ʯʘʩʪʦʪʳ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʧʨʦʷʚʣʝʥʠʶ ʵʬʬʝʢʪʘ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʳ.  
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ʧʨʠʤʝʥʷʪʴ ʵʪʦʪ ʥʘʙʦʨ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʣʦʞʠʚʰʠʭʩʷ ʩʠʪʫʘʮʠʷʭ, ʜʦʧʦʣʥʷʷ ʝʛʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʝʜʦʩʪʘʶʱʠʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʥʠʢʘʶʱʠʭ 

ʙʳʪʦʚʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʝʦʙʭʦʜʠʤʦʩʪʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʣʶʯʝʚʳʤ ʨʝʟʫʣʴʪʘʪʦʤ 

ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʤʝʪʘʧʨʝʜʤʝʪʥʳʡ ʘʩʧʝʢʪ ʢʘʢ ʫʤʝʥʠʝ ʫʯʠʪʴʩʷ ʚ 

ʪʝʯʝʥʠʠ ʚʩʝʡ ʩʚʦʝʡ ʞʠʟʥʠ. ʇʨʠ ʵʪʦʤ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʜʣʷ ʰʢʦʣʴʥʠʢʘ 

ʣʠʯʥʦʩʪʥʦ ʟʥʘʯʠʤʳʤ ʠ ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʝʛʦ ʣʠʯʥʦʩʪʥʦʝ, ʦʙʱʝʢʫʣʴʪʫʨʥʦʝ ʠ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ [1].  

ʆʜʥʦʡ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʬʦʨʤ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʦʩʪʠʞʝʥʠʷ ʤʝʪʘʧʨʝʜʤʝʪʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʚʳʩʪʫʧʘʝʪ ʚʥʝʫʨʦʯʥʘʷ 

ʨʘʙʦʪʘ, ʢʦʪʦʨʘʷ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʦ ʥʝ 

ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʫʨʦʢʘ. ɺʥʝʫʨʦʯʥʘʷ ʨʘʙʦʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʣʠʯʥʦʩʪʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʥʘ ʫʯʝʥʠʢʘ, ʫʯʝʪʦʤ ʝʛʦ ʠʥʪʝʨʝʩʦʚ, ʩʪʨʝʤʣʝʥʠʝʤ ʨʘʩʢʨʳʪʴ ʪʝ ʩʪʦʨʦʥʳ, 

ʚ ʢʦʪʦʨʳʭ ʫʯʝʥʠʢ ʧʨʦʷʚʣʷʝʪ ʙʦʣʴʰʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʪʨʝʤʣʝʥʠʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʣʫʯʰʝʤʫ ʠ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʜʦʩʪʠʞʝʥʠʶ ʨʝʟʫʣʴʪʘʪʘ, ʘ ʪʘʢʞʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʙʫʜʫʱʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ [2].  

ɺʥʝʫʨʦʯʥʘʷ ʨʘʙʦʪʘ ʧʦ ʭʠʤʠʠ ʥʝʩʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʫʶ ʤʝʪʘʧʨʝʜʤʝʪʥʫʶ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʚʳʧʦʣʥʷʷ ʪʨʠʝʜʠʥʫʶ ʬʫʥʢʮʠʶ ʦʙʫʯʝʥʠʷ, ʚʦʩʧʠʪʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʯʝʨʝʟ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ [3]. ʆʙʫʯʘʶʱʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʢʨʳʚʘʝʪ ʧʝʨʝʜ ʰʢʦʣʴʥʠʢʦʤ ʰʠʨʦʯʘʡʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʭʠʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʝʝ ʟʘʢʦʥʦʚ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʦʪ ʙʳʪʦʚʦʡ 

ʩʬʝʨʳ ʜʦ ʛʣʦʙʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʘʞʥʫʶ 

ʨʦʣʴ ʠʛʨʘʝʪ ʨʝʘʣʠʟʘʮʠʷ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ, ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ, ʪʨʝʙʫʶʱʠʭ 

ʦʙʲʝʜʠʥʝʥʠʷ ʟʥʘʥʠʡ ʠʟ ʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ ʥʘʫʢ. ʅʘʧʨʠʤʝʨ, ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʬʝʨʝʥʮʠʠ 

çʈʦʣʴ ʤʝʪʘʣʣʫʨʛʠʠ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘè ʧʦʟʚʦʣʷʝʪ, ʠʩʧʦʣʴʟʫʷ ʠʥʬʦʨʤʘʮʠʶ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʨʦʣʴ ʜʦʩʪʠʞʝʥʠʡ ʭʠʤʠʯʝʩʢʦʡ ʥʘʫʢʠ ʥʘ 

ʵʪʘʧʘʭ, ʢʦʛʜʘ ʥʘʫʢʠ ʢʘʢ ʪʘʢʦʚʦʡ ʥʝ ʙʳʣʦ, ʚ ʛʣʫʙʦʢʠʭ ʩʦʮʠʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʷʭ, 

ʧʨʠʚʝʜʰʠʭ ʢ ʧʝʨʝʭʦʜʫ ʜʨʝʚʥʝʛʦ ʯʝʣʦʚʝʢʘ ʥʘ ʩʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʝʛʦ ʨʘʟʚʠʪʠʷ.  

ɸʥʘʣʠʟʠʨʫʷ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʜʘʥʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, 

ʰʢʦʣʴʥʠʢʠ ʤʦʛʫʪ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʦʩʚʦʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʪʘʣʣʘ (ʤʝʜʠ, ʘ 

ʟʘʪʝʤ ʙʨʦʥʟʳ ʥʘ ʦʩʥʦʚʝ ʤʝʜʠ) ʧʦʟʚʦʣʠʣʦ ʯʝʣʦʚʝʢʫ ʦʙʨʘʙʘʪʳʚʘʪʴ ʟʝʤʣʶ. ʀʤʝʥʥʦ 

ʟʘʨʦʞʜʝʥʠʝ ʟʝʤʣʝʜʝʣʠʷ, ʩʚʷʟʘʥʥʦʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ ʦʨʫʜʠʡ ʪʨʫʜʘ, 

ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʦʩʝʜʣʦʩʪʠ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ï ʛʦʨʦʜʦʚ [4]. ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʥʘʩʝʣʝʥʠʷ ʧʦʪʨʝʙʦʚʘʣʘ ʧʨʠʪʦʢʘ ʨʘʙʦʯʝʡ ʩʠʣʳ, ʯʪʦ ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʟʘʭʚʘʪʥʠʯʝʩʢʠʝ 

ʚʦʡʥʳ (ʪʘʢʞʝ ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʤʝʪʘʣʣʘ ʠ ʧʦʣʫʯʝʥʠʝʤ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʦʨʫʞʠʷ), ʠ ʧʦʷʚʣʝʥʠʷ ʨʘʙʦʚ. ɺ ʠʪʦʛʝ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʦʩʚʦʝʥʠʷ ʯʝʣʦʚʝʢʦʤ ʧʨʦʮʝʩʩʘ 

ʧʦʣʫʯʝʥʠʷ ʤʝʪʘʣʣʘ (ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ), ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʧʝʨʝʭʦʜʳ çʢʦʯʝʚʦʡ ʦʙʨʘʟ ʞʠʟʥʠ ï ʦʩʝʜʣʦʝ ʟʝʤʣʝʜʝʣʠʝè,  çʧʝʨʚʦʙʳʪʥʦʦʙʱʠʥʥʳʡ ʩʪʨʦʡ 

ï ʨʘʙʦʚʣʘʜʝʥʠʝè.  

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʤʝʪʘʣʣʫʨʛʠʠ ʧʨʠʚʝʣʦ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʚʠʪʠʷ ʪʦʨʛʦʚʳʭ 

ʦʪʥʦʰʝʥʠʡ, ʜʦʨʦʛ, ʬʣʦʪʘ, ʘʨʤʠʠ, ʜʠʧʣʦʤʘʪʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. ʇʦʷʚʣʝʥʠʝ ʤʦʥʝʪʳ 

ʧʨʠʚʝʣʦ ʢ ʩʤʝʥʝ ʦʪʥʦʰʝʥʠʡ çʥʘʪʫʨʘʣʴʥʳʡ ʦʙʤʝʥè ʢ ʪʦʚʘʨʦ-ʜʝʥʝʞʥʳʤ ʦʪʥʦʰʝʥʠʷʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʢʨʳʪʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʚʝʣʦ ʢ ʛʣʫʙʦʯʘʡʰʠʤ ʩʦʮʠʘʣʴʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ [5]. 

ʇʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʚʳʚʦʜʦʚ ʪʨʝʙʫʝʪ ʦʪ ʫʯʝʥʠʢʘ ʫʤʝʥʠʷ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʣʠʪʝʨʘʪʫʨʥʳʡ ʤʘʪʝʨʠʘʣ, ʚʳʜʝʣʷʪʴ ʠʟ ʥʝʛʦ ʢʣʶʯʝʚʳʝ ʤʦʤʝʥʪʳ, ʥʘʭʦʜʠʪʴ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ, ʜʝʣʘʷ ʥʘ ʠʭ ʦʩʥʦʚʝ ʚʳʚʦʜʳ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʠʟʫʯʘʝʤʳʭ ʷʚʣʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʣʠʟʫʝʤʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʟʚʠʪʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ 

ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʜʘʣʴʥʝʡʰʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʙʫʯʝʥʠʶ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʞʝʪ ʨʘʩʢʨʳʚʘʪʴʩʷ ʠ ʚʦʩʧʠʪʘʪʝʣʴʥʳʡ ʘʩʧʝʢʪ 
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ʚʥʝʫʨʦʯʥʦʡ ʨʘʙʦʪʳ. ʊʘʢ, ʠʩʪʦʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʨʘʟʚʠʪʠʝ 

ʤʝʪʘʣʣʫʨʛʠʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʩʪʫʧʣʝʥʠʶ ʯʝʣʦʚʝʢʘ ʥʘ ʧʫʪʴ ʢʨʠʟʠʩʦʚ. ʅʝʜʦʩʪʘʪʦʢ 

ʤʝʜʥʦʡ ʠ ʦʣʦʚʷʥʥʦʡ ʨʫʜʳ ʧʨʠʚʝʣ ʢ ʙʳʩʪʨʦʤʫ ʥʘʩʪʫʧʣʝʥʠʶ ʨʝʩʫʨʩʥʦʛʦ ʢʨʠʟʠʩʘ, ʯʪʦ 

ʧʦʪʨʝʙʦʚʘʣʦ ʦʪ ʯʝʣʦʚʝʢʘ ʧʦʠʩʢʘ ʥʦʚʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʝʪʘʣʣʘ. ʊʘʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʩʪʘʣʘ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʞʝʣʝʟʥʘʷ ʨʫʜʘ, ʘ ʪʝʭʥʦʣʦʛʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʯʫʛʫʥʘ ʠ ʩʪʘʣʠ, ʦʪʢʨʳʪʘʷ ʜʨʝʚʥʠʤ ʯʝʣʦʚʝʢʦʤ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʝʪʝʨʧʝʣʘ 

ʠʟʤʝʥʝʥʠʡ ʜʦ ʥʘʰʠʭ ʜʥʝʡ, ʦʩʪʘʚʘʷʩʴ ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ.   

ʅʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʞʝʣʝʟʘ ʧʦʪʨʝʙʦʚʘʣʦ ʚʳʩʦʢʠʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ, ʯʪʦ ʧʨʠʚʝʣʦ 

ʯʝʣʦʚʝʢʘ ʢ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤʫ ʢʨʠʟʠʩʫ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʝ ï ʧʦʪʝʨʝ ʣʝʩʥʦʛʦ 

ʬʦʥʜʘ, ʪʘʢ ʢʘʢ ʜʨʝʚʝʩʠʥʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʨʝʚʝʩʥʦʛʦ ʫʛʣʷ [6]. ʊʦʣʴʢʦ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʦʠʩʢ ʧʦʟʚʦʣʠʣ ʜʨʝʚʥʝʤʫ ʯʝʣʦʚʝʢʫ ʦʩʚʦʠʪʴ ʥʦʚʳʡ ʩʳʨʴʝʚʦʡ ʨʝʩʫʨʩ ï 

ʢʘʤʝʥʥʳʡ ʫʛʦʣʴ, ʧʨʦʜʦʣʞʘʶʱʠʡ ʠʛʨʘʪʴ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʩʦʩʪʘʚʣʷʶʱʝʡ ʵʥʝʨʛʝʪʠʢʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʯʝʣʦʚʝʢ ʪʘʢʞʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ ʨʝʩʫʨʩʥʦʛʦ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʦʚ, ʚʳʟʚʘʥʥʳʭ ʚʦʟʨʘʩʪʘʶʱʠʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ 

ʦʙʱʝʩʪʚʘ. ʊʦʣʴʢʦ ʧʨʦʮʝʩʩ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʠʩʢʘ ʧʦʟʚʦʣʠʪ ʦʙʱʝʩʪʚʫ ʨʝʰʠʪʴ ʵʪʫ 

ʧʨʦʙʣʝʤʫ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ. ɸ ʵʪʦ ʪʨʝʙʫʝʪ 

ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʧʦʣʥʝʥʠʷ ʟʥʘʥʠʡ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ï ʩʘʤʦʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ, ʝʛʦ 

ʧʦʩʪʦʷʥʥʦʛʦ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ. 

ʆʧʠʩʘʥʥʳʝ ʬʘʢʪʳ ʪʘʢʞʝ ʚʳʧʦʣʥʷʶʪ ʚʘʞʥʫʶ ʚʦʩʧʠʪʘʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ. ʊʦʣʴʢʦ 

ʙʝʨʝʞʥʦʝ ʦʪʥʦʰʝʥʠʝ ʯʝʣʦʚʝʢʘ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʩʪʨʝʤʣʝʥʠʝ ʩʙʝʨʝʯʴ ʪʝ ʙʦʛʘʪʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʜʘʣʘ ʧʨʠʨʦʜʘ, ʵʢʦʥʦʤʠʷ ʵʥʝʨʛʠʠ, ʚʦʜʳ, ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ 

ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʦʙʱʝʩʪʚʫ ʫʩʧʝʰʥʦʝ ʙʫʜʫʱʝʝ. ʐʢʦʣʴʥʠʢ ʜʦʣʞʝʥ ʧʦʥʠʤʘʪʴ ʚʘʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ, ʟʥʘʯʠʤʦʩʪʴ ʪʘʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʢʘʢ ʩʙʦʨ ʤʘʢʫʣʘʪʫʨʳ, ʤʝʪʘʣʣʦʣʦʤʘ, ʩʪʝʢʣʦʪʘʨʳ ʠ ʧʣʘʩʪʠʢʘ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʪʠʣʠʟʘʮʠʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʙʘʪʘʨʝʝʢ ʠ ʪ.ʜ. 

ɽʱʝ ʦʜʠʥ ʚʦʩʧʠʪʘʪʝʣʴʥʳʡ ʘʩʧʝʢʪ ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʥʠʤʘʥʠʷ ʢʘʢ ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʣʶʙʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ɼʨʝʚʥʠʡ 

ʯʝʣʦʚʝʢ ʥʝ ʟʥʘʣ ʭʠʤʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʦʥ ʥʝ ʤʦʛ ʨʘʟʨʘʙʦʪʘʪʴ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʠʤ ʪʝʭʥʦʣʦʛʠʠ, ʦʧʠʨʘʷʩʴ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ. ʊʦʣʴʢʦ ʵʤʧʠʨʠʯʝʩʢʠʝ 

ʧʨʠʝʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʥʘʙʣʶʜʘʪʝʣʴʥʦʩʪʠ ʠ ʚʥʠʤʘʥʠʠ, ʧʦʟʚʦʣʠʣʠ ʝʤʫ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʘʙʣʶʜʘʝʤʳʝ ʷʚʣʝʥʠʷ ʚ ʩʚʦʝʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʫʣʫʯʰʝʥʠʷ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʙʣʶʜʘʪʝʣʴʥʦʩʪʴ ʠ 

ʚʥʠʤʘʥʠʝ ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʤʝʪʘʧʨʝʜʤʝʪʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚʥʝʫʨʦʯʥʦʡ ʨʘʙʦʪʳ. 

ɿʥʘʢʦʤʩʪʚʦ ʩ ʠʩʪʦʨʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ. ʇʝʨʝʜ ʰʢʦʣʴʥʠʢʘʤʠ ʚʦʟʥʠʢʘʝʪ ʤʥʦʞʝʩʪʚʦ ʚʦʧʨʦʩʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʦʙʣʘʩʪʠ ʝʛʦ ʣʠʯʥʳʭ ʠʥʪʝʨʝʩʦʚ. ʂʘʢ ʩʧʘʩʪʠ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʦʪ ʠʩʪʦʱʝʥʠʷ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʯʝʣʦʚʝʢʦʤ? ʂʘʢ ʦʙʝʩʧʝʯʠʪʴ ʥʘʰʠʭ ʧʦʪʦʤʢʦʚ 

ʨʝʩʫʨʩʘʤʠ, ʝʩʣʠ ʤʳ ʩʘʤʠ ʪʨʘʪʠʤ ʠʭ ʩ ʦʛʨʦʤʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʠ ʩʢʦʨʦʩʪʴ ʧʦʪʨʝʙʣʝʥʠʷ 

ʪʦʣʴʢʦ ʚʦʟʨʘʩʪʘʝʪ? ʏʪʦ ʜʝʣʘʝʪ ʭʠʤʠʷ: ʨʘʟʨʫʰʘʝʪ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʛʫʙʠʪ ʯʝʣʦʚʝʢʘ 

ʠʣʠ ʩʧʘʩʘʝʪ ʝʛʦ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʣʘʛʦʧʦʣʫʯʥʦʝ ʙʫʜʫʱʝʝ ʯʝʣʦʚʝʢʫ? ʆʪʚʝʯʘʷ ʥʘ ʵʪʠ 

ʚʦʧʨʦʩʳ, ʫʯʝʥʠʢ ʥʘʧʨʘʚʣʷʝʪ ʩʝʙʷ ʥʘ ʧʫʪʴ ʨʘʟʚʠʪʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʤʦʞʝʪ ʧʨʠʡʪʠ 

ʧʦʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʫʯʝʥʠʷ ʠ ʧʦʟʥʘʥʠʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʩʪʘʚʘʪʴʩʷ ʫʩʧʝʰʥʳʤ 

ʯʝʣʦʚʝʢʦʤ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʠʨʝ.  
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ʂʃʖʏʀ ɼʃʗ ʉʆʍʈɸʅɽʅʀʗ ʀʉʊʆʈʀʏɽʉʂʆɻʆ ʆʇʓʊɸ  

ɺ ʄɽʊʆɼʀʂɽ ʆɹʋʏɽʅʀʗ ʍʀʄʀʀ 

 

ĭʊʝʣʝʰʦʚ ʉ.ɺ., Įʐʫʣʴʯʫʩ ɸ., Įʐʫʣʴʯʶʪʝ ɸ., įʄʠʨʶʛʠʥʘ ʊ.ɸ. 

(ĭɻɹʆʋ ʎʝʥʪʨ ʦʙʨʘʟʦʚʘʥʠʷ ˉ 195, ʉ.-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ, 

Įʂʘʫʥʘʩʩʢʠʡ ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʘʫʥʘʩ, ʃʠʪʚʘ), 

įʊʶʤʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʦʙʦʣʴʩʢ, ʈʦʩʩʠʷ) 

 

ɺʩʝ ʘʚʪʦʨʳ ʧʨʝʜʣʘʛʘʝʤʦʡ ʚʥʠʤʘʥʠʶ ʯʠʪʘʪʝʣʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʚʷʟʘʥʳ ʩ ʩʠʩʪʝʤʦʡ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʰʢʦʣʴʥʦʛʦ ʫʯʠʪʝʣʷ, ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʠʣʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʫʟʘ, ʘʚʪʦʨʘ ʰʢʦʣʴʥʳʭ ʫʯʝʙʥʠʢʦʚ, ʤʝʪʦʜʠʩʪʘ, ʠʩʪʦʨʠʢʘ ʤʝʪʦʜʠʢʠ 

ʦʙʫʯʝʥʠʷ. ɺʩʝ ʦʥʠ ʜʘʚʥʦ ʠʥʪʝʨʝʩʫʶʪʩʷ ʚʦʧʨʦʩʘʤʠ ʠʩʪʦʨʠʠ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʭʠʤʠʠ ʠ 

ʘʢʪʫʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʭʠʤʠʠ. 

ɼʚʘʜʮʘʪʴ ʧʷʪʴ ʣʝʪ ʥʘʟʘʜ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʜʥʦʛʦ ʠʟ ʘʚʪʦʨʦʚ ʙʳʣʠ 

ʟʘʪʨʦʥʫʪʳ ʚʦʧʨʦʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʪʦʜʠʢʠ 

ʦʙʫʯʝʥʠʷ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ (ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʧʨʠʤʝʨʝ ʭʠʤʠʠ). ɹʳʣʘ ʧʨʝʜʣʦʞʝʥʘ 

ʧʝʨʠʦʜʠʟʘʮʠʷ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʭʠʤʠʠ ʚ ʈʦʩʩʠʠ [1]. ʕʪʘ 

ʧʝʨʠʦʜʠʟʘʮʠʷ ʚ ʭʦʜʝ ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʘ [2, 3] (ʪʘʙʣ. 1) 

 

ʊʘʙʣʠʮʘ 1. ʕʪʘʧʳ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʭʠʤʠʠ ʚ ʈʦʩʩʠʠ 

 

1-ʡ ʵʪʘʧ 

ʥʘʢʦʧʣʝʥʠʝ 

ʦʧʳʪʘ  

(1746ï

1864) 

2-ʡ ʵʪʘʧ 

ʘʧʨʦʙʘʮʠʷ 

ʦʧʳʪʘ  

(1865ï

1900) 

3-ʡ ʵʪʘʧ 

ʤʝʪʦʜʠʢʘ 

ʦʙʫʯʝʥʠʷ ʭʠʤʠʠ 

ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ 

ʥʘʫʢʘ  

(1901ï1939) 

4-ʡ ʵʪʘʧ 

ʩʪʘʥʦʚʣʝʥʠʝ 

ʥʘʫʢʠ      

çʤʝʪʦʜʠʢʘ 

ʦʙʫʯʝʥʠʷ 

ʭʠʤʠʠè  

(1940ï1970) 

5-ʡ ʵʪʘʧ 

ʩʪʘʛʥʘʮʠʷ  

ʥʘʫʢʠ  

çʤʝʪʦʜʠʢʘ 

ʦʙʫʯʝʥʠʷ  

ʭʠʤʠʠè  

(1971ï

1980) 

6-ʡ ʵʪʘʧ 

ʜʝʛʨʘʜʘʮʠʷ  

ʥʘʫʢʠ  

çʤʝʪʦʜʠʢʘ 

ʦʙʫʯʝʥʠʷ  

ʭʠʤʠʠè  

(1981ï

2022) 

 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʨʦʩʩʠʡʩʢʘʷ ʤʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʭʠʤʠʠ ʩʚʦʝʡ ʪʦʯʢʦʡ ʦʪʩʯʸʪʘ, ʧʦ 

ʥʘʰʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʥʘʯʘʣʘʩʴ ʩ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ (1746 ʛ.), ʤʳ ʧʦʩʯʠʪʘʣʠ ʚʘʞʥʳʤ 

ʩʦʙʨʘʪʴ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʩʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʟʘ ʧʨʦʰʝʜʰʠʝ ʜʚʝʩʪʠ ʣʝʪ ʩ ʵʪʦʡ 

ʜʘʪʳ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʚ ʚʠʜʝ ʧʝʯʘʪʥʳʭ ʠʟʜʘʥʠʡ ʩʝʨʠʶ ʢʥʠʛ ʧʦʜ ʦʙʱʠʤ 

https://elibrary.ru/contents.asp?id=41513188
https://elibrary.ru/contents.asp?id=41513188
https://elibrary.ru/contents.asp?id=41513188&selid=41513207
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ʥʘʟʚʘʥʠʝʤ çʆʪ ʠʩʪʦʢʦʚ ʜʦ ʫʩʪʴʷéè (ʤʘʪʝʨʠʘʣʳ ʧʦ ʠʩʪʦʨʠʠ ʥʘʫʯʥʦʡ ʠ ʧʨʠʢʣʘʜʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʤʝʪʦʜʠʢʝ ʦʙʫʯʝʥʠʷ ʭʠʤʠʠ ʚ ʈʦʩʩʠʠ) [4]. ɺ ʵʪʠʭ ʨʘʙʦʪʘʭ ʩʦʙʨʘʥʳ 

ʩʚʝʜʝʥʠʷ ʢʘʢ ʦ ʩʘʤʠʭ ʧʝʜʘʛʦʛʘʭ ʠ ʫʯʸʥʳʭ-ʝʩʪʝʩʪʚʦʠʩʧʳʪʘʪʝʣʷʭ, ʟʘʥʠʤʘʚʰʠʭʩʷ 

ʤʝʪʦʜʠʯʝʩʢʦʡ ʨʘʙʦʪʦʡ, ʪʘʢ ʠ ʦʙ ʠʭ ʪʨʫʜʘʭ (ʫʯʝʙʥʳʭ ʪʝʢʩʪʘʭ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠ ʞʘʥʨʦʚ, 

ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤʘʭ, ʫʯʝʙʥʳʭ ʧʣʘʥʘʭ, ʧʦʧʫʣʷʨʠʟʘʪʦʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʭʠʤʠʯʝʩʢʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʝ, ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʠ ʦʩʥʘʱʝʥʠʠ ʣʘʙʦʨʘʪʦʨʠʡ ʩʨʝʜʥʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ). 

ɺʩʝ ʵʪʠ ʢʥʠʛʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʚʦʟʤʦʞʥʦ ʧʦʣʥʦʡ ʙʠʙʣʠʦʛʨʘʬʠʝʡ ʧʦ ʧʝʨʝʯʠʩʣʝʥʥʳʤ 

ʚʦʧʨʦʩʘʤ. ʅʘʟʚʘʥʥʳʝ ʨʘʙʦʪʳ ʦʭʚʘʪʳʚʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʧʝʨʠʦʜ ʩ 1746 ʧʦ 1947 ʛʛ., ʚ 

ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʜʦ 2000 ʛ. 

ɺʩʝ ʩʦʙʨʘʥʥʳʝ ʧʦ ʢʨʫʧʠʮʘʤ ʩʚʝʜʝʥʠʷ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʙʩʫʞʜʘʣʠʩʴ ʩ ʢʦʣʣʝʛʘʤʠ ʥʘ 

ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʧʦ ʚʦʧʨʦʩʘʤ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ 

ʝʩʪʝʩʪʚʦʟʥʘʥʠʶ, ʧʨʦʰʝʜʰʠʭ ʚ 2009-2021 ʛʛ. ʚ ɻʝʨʤʘʥʠʠ (ʛ. ʄʶʥʩʪʝʨ, 2011 ʛ.), ʃʘʪʚʠʠ 

(ʛ. ʈʠʛʘ, 2009-2014 ʛʛ.), ʃʠʪʚʝ (ʛ. ɺʝʡʩʝʡʷʡ, ʛ. ʂʘʫʥʘʩ, ʛ. ʂʫʧʠʰʢʠʩ, ʛ. ʇʘʢʨʫʦʠʩ, ʛ. 

ʇʘʥʝʚʝʞʠʩ, ʛ. ʐʘʣʴʯʠʥʠʥʢaʡ, ʛ. ʐʘʫʣʷʡ, ʛ. ʐʠʣʫʪʝ, 2010-2019 ʛʛ.), ʈʝʩʧʫʙʣʠʢʘ 

ɹʝʣʘʨʫʩʴ (ʛ. ɹʨʝʩʪ, ʛ. ɺʠʪʝʙʩʢ, ʛ. ʄʠʥʩʢ,  2013-2018), ʈʦʩʩʠʠ (ʛ. ɸʩʪʨʘʭʘʥʴ, ʛ. ʂʘʟʘʥʴ, ʛ. 

ʄʦʩʢʚʘ, ʉ.-ʇʝʪʝʨʙʫʨʛ, ʛ. ʏʝʣʷʙʠʥʩʢ, 2006-2021 ʛʛ. ), ʏʝʭʠʠ (ʛ. ɻʨʘʜʝʮ-ʂʨʘʣʦʚʝ, 2009, 

2014 ʛʛ.), ʕʩʪʦʥʠʠ (ʛ. ʊʘʨʪʫ, 2012 ʛ.). ʕʪʠ ʦʙʩʫʞʜʝʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ ʧʨʘʚʠʣʴʥʦʩʪʴ 

ʚʳʙʨʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʙʳʣʠ ʜʦʧʦʣʥʝʥʳ ʝʚʨʦʧʝʡʩʢʠʤʠ ʤʝʪʦʜʠʩʪʘʤʠ. ʀʜʝʷ ʩʯʠʪʘʪʴ 

ʚʳʨʘʙʦʪʘʥʥʳʡ ʧʝʜʘʛʦʛʘʤʠ ʧʨʦʰʣʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʦʧʳʪ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʦʙʱʠʤ 

ʤʝʪʦʜʠʯʝʩʢʠʤ ʜʦʩʪʦʷʥʠʝʤ ʪʘʢʞʝ ʥʘʰʣʘ ʧʦʜʜʝʨʞʢʫ ʫ ʢʦʣʣʝʛ [5-9].  

ʂ ʨʘʙʦʪʝ ʧʦʜʢʣʶʯʠʣʠʩʴ ʢʦʣʣʝʛʠ ʠʟ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʜʘʚʥʦ ʠʥʪʝʨʝʩʫʶʱʠʝʩʷ 

ʵʪʠʤʠ ʚʦʧʨʦʩʘʤʠ [6, 7], ʠʥʪʝʨʝʩʥʳʡ ʘʩʧʝʢʪ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʣʣʝʛʘʤʠ ʠʟ ʃʠʪʦʚʩʢʠʡ 

ʈʝʩʧʫʙʣʠʢʠ [5, 8, 10, 11]. 

ʅʘ ʧʝʨʚʦʤ ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʩʲʝʟʜʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʫʯʠʪʝʣʝʡ ʭʠʤʠʠ (2012) ʨʝʢʪʦʨ 

ʄɻʋ ʘʢʘʜʝʤʠʢ ɺ.ɸ. ʉʘʜʦʚʥʠʯʠʡ ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʪʠʣ, ʯʪʦ çʇʣʦʭʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ, 

ʧʣʦʭʦ ʟʥʘʶʱʠʝ ʩʚʦʡ ʧʨʝʜʤʝʪ ʭʠʤʠʢʠ ʧʨʦʩʪʦ ʦʧʘʩʥʳ ʜʣʷ ʦʙʱʝʩʪʚʘè [12], ʯʪʦ ʝʱʸ ʨʘʟ 

ʧʦʜʪʚʝʨʜʠʣʦ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʳʙʨʘʥʥʦʛʦ ʥʘʤʠ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʳ.  ʉʫʱʝʩʪʚʝʥʥʳʡ 

ʚʢʣʘʜ ʚ ʦʙʦʟʥʘʯʝʥʥʫʶ ʚ ʥʘʟʚʘʥʠʠ ʧʨʦʙʣʝʤʫ ʚʥʦʩʷʪ ʢʦʣʣʝʛʠ ʠʟ ʄʦʩʢʦʚʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ [13-19]. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʰʢʦʣʴʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʈʦʩʩʠʠ, ʢ ʩʦʞʘʣʝʥʠʶ, ʩʣʝʜʫʝʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ, ʢʘʢ ʜʝʛʨʘʜʘʮʠʶ, ʚʦʧʨʦʩ ʩʪʦʠʪ ʥʝ 

ʧʨʦʩʪʦ ʚ ʩʦʭʨʘʥʝʥʠʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ, ʘ ʚ ʝʛʦ ʘʢʪʠʚʥʦʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚ ʩʦʙʩʪʚʝʥʥʦʡ ʩʪʨʘʥʝ, ʘ ʥʝ ʪʦʣʴʢʦ ʚ ʘʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ, ʛʜʝ ʚʳʩʢʘʟʘʥ 

ʠʥʪʝʨʝʩ ʢ ʨʦʩʩʠʡ-ʩʢʦʤʫ ʤʝʪʦʜʠʯʝʩʢʦʤʫ ʦʧʳʪʫ [2]. ʅʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʚ ʧʨʘʢʪʠʯʝʩʢʠʡ 

ʦʙʠʭʦʜ ɸʇʇʆ, ʀʇʂʈʆ ʠ ʪ.ʧ. ʩʧʝʮʢʫʨʩʳ ʧʦ ʵʪʦʡ ʪʝʤʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʜʝʡʩʪʚʫʶʱʠʭ 

ʫʯʠʪʝʣʝʡ, ʭʦʪʷ ʙʳ ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʚ ʥʘʣʠʯʠʠ [20, 21]. ʉʣʦʞʥʝʝ ʦʙʩʪʦʠʪ ʜʝʣʦ ʩ ʪʝʤʠ 

ʚʫʟʘʤʠ, ʢʦʪʦʨʳʝ, ʚʦʟʤʦʞʥʦ, ʛʦʪʦʚʷʪ ʪʦ ʣʠ ʤʝʥʝʜʞʝʨʦʚ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʦ ʣʠ ʫʯʠʪʝʣʝʡ 

ʭʠʤʠʠ. 

ɽʩʣʠ ʧʝʨʝʜ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʦʣʦʡ ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ (ʝʩʣʠ ʩʪʘʚʠʪʩʷ) ʧʦʜʛʦʪʦʚʠʪʴ 

ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʪʦ ʧʦʜʛʦʪʦʚʢʘ ʫʯʠʪʝʣʝʡ ʭʠʤʠʠ, ʫ ʢʦʪʦʨʳʭ ʙʫʜʝʪ 

ʩʬʦʨʤʠʨʦʚʘʥʦ ʤʝʪʦʜʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ (ʥʝ ʛʦʚʦʨʷ ʦ ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʝ) 

ʣʠʰʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʩʷʪʠʣʝʪʠʡ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʥʝ ʥʘ ʩʪʫʜʝʥʯʝʩʢʦʡ 

ʩʢʘʤʴʝ, ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʙʝʟʫʤʠʝʤ.  

ʄʳ ʩ ʢʦʣʣʝʛʘʤʠ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʙʳʚʰʠʡ ʢʦʛʜʘ-ʪʦ ʚʳʩʦʢʠʤ 

ʫʨʦʚʝʥʴ ʰʢʦʣʴʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʵʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʦʭʨʘʥʠʪʴ 

ʚʳʨʘʙʦʪʘʥʥʳʡ ʟʘ 275 ʣʝʪ ʤʝʪʦʜʠʯʝʩʢʠʡ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʦʧʳʪ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʣʝʜʫʝʪ 

ʪʨʝʟʚʦ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʦʣʝ, ʦʪʢʘʟʘʪʴʩʷ ʦʪ 

ʧʩʝʚʜʦʠʥʥʦʚʘʮʠʡ ʠ ʬʦʨʤʘʣʠʟʤʘ ʚ ʰʢʦʣʴʥʦʤ ʜʝʣʝ. ɺʘʞʝʥ çʢʦʨʝʥʥʦʡ ʧʝʨʝʣʦʤ ʚ 

ʦʪʥʦʰʝʥʠʷʭ ʰʢʦʣʳ, ʢʘʢ ʢ ʫʯʝʥʠʢʘʤ, ʪʘʢ ʠ ʢ ʫʯʠʪʝʣʷʤé ʥʫʞʥʘ ʧʨʘʚʜʠʚʘʷ, ʯʝʩʪʥʘʷ, 
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ʠʩʢʨʝʥʥʷʷ ʰʢʦʣʘ, ʩʚʦʙʦʜʥʘʷ ʦʪ ʧʘʨʪʠʡʥʳʭ ʮʝʣʝʡ ʠ ʣʠʮʝʤʝʨʥʦʛʦ ʣʦʤʘʥʠʷ ʧʝʨʝʜ 

ʧʫʙʣʠʢʦʡ; ʰʢʦʣʘ ʛʫʤʘʥʥʘʷ ʧʦ ʜʫʭʫ, ʘ ʥʝ ʚ ʫʛʦʜʫ ʚʣʠʷʥʠʶ ʤʠʥʫʪʳé ʯʝʩʪʥʫʶ ʞʝ ʰʢʦʣʫ 

ʩʦʟʜʘʶʪ ʥʝ ʧʠʩʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʧʨʠʩʦʯʠʥʝʥʥʳʝ ʢ ʥʠʤ ʩʠʩʪʝʤʳ, ʘ ʣʶʜʠ - ʧʦʜʙʦʨ 

ʯʝʩʪʥʳʭ, ʧʨʷʤʳʭ, ʥʝ ʣʫʢʘʚʳʭ, ʩʚʝʪʣʳʭ ʜʫʰʦʶ ʠ ʩʝʨʜʮʝʤ ʣʶʜʝʡè [22].  

ʈʦʣʴ ʫʯʠʪʝʣʷ ʭʠʤʠʠ ʦʪʤʝʯʘʝʪ ʠ ʉ. ʀ. ʉʦʟʦʥʦʚ (1866-1931) - ʦʜʠʥ ʠʟ 

ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʚ ʨʦʩʩʠʡʩʢʦʡ ʤʝʪʦʜʠʯʝʩʢʦʡ ʰʢʦʣʳ XX ʚʝʢʘ (ʥʘʩʪʘʚʥʠʢ ɺ.ʅ. 

ɺʝʨʭʦʚʩʢʦʛʦ): ʧʝʜʘʛʦʛ çʜʦʣʞʝʥ ʫʤʝʪʴ ʙʳʪʴ ʧʝʜʘʛʦʛʦʤ (ʚʳʜʝʣʝʥʦ ʉ.ʉ. ï ɸʚʪ.). ɸ 

ʵʪʦʤʫ ʦʥ ʜʦʣʞʝʥ ʥʘʫʯʠʪʴʩʷ. ʂʦʥʝʯʥʦ, ʦʥ ʜʦʣʞʝʥ ʠʤʝʪʴ ʠ ʜʘʨ ʜʣʷ ʵʪʦʛʦè (ʚʳʜʝʣʝʥʦ 

ʥʘʤʠ - ɸʚʪ.) [23].      

ɸ ʚʦʪ, ʯʪʦ ʦʥ ʧʠʰʝʪ ʝʱʸ ʚ 1901 ʛʦʜʫ (!): çʰʢʦʣʘ ʜʦʣʞʥʘ ʨʘʟʚʠʪʴ ʠ ʫʢʨʝʧʠʪʴ 

ʣʠʯʥʫʶ ʧʳʪʣʠʚʦʩʪʴé ʜʦʣʞʥʘ ʝʱʸ ʠ ʦʬʦʨʤʠʪʴ ʝʸ, ʚʳʚʝʩʪʠ ʥʘ ʧʨʘʚʠʣʴʥʫʶ ʜʦʨʦʛʫ, ʪ.ʝ. 

ʥʘʫʯʠʪʴ ʦʙʦʙʱʘʪʴ, ʥʘʫʯʠʪʴ ʧʦʜʤʝʯʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʟʥʘʢʠ ʥʘʙʣʶʜʘʝʤʦʛʦ ʷʚʣʝʥʠʷ, 

ʦʮʝʥʠʚʘʪʴ ʠʭ ʟʥʘʯʝʥʠʝ, ʥʘʫʯʠʪʴ ʦʪʳʩʢʠʚʘʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʨʦʟʥʝʥʥʳʤʠ ʷʚʣʝʥʠʷʤʠ, 

ʥʘʭʦʜʠʪʴ ʩʨʝʜʠ ʧʨʠʟʥʘʢʦʚ ʥʦʚʦʛʦ ʷʚʣʝʥʠʷ ʯʝʨʪʳ ʠʟʚʝʩʪʥʳʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʷʚʣʝʥʠʷʤ ʫʞʝ ʦʙʦʙʱʸʥʥʳʤ, ʩʦʛʣʘʩʦʚʘʥʥʳʤ, ʧʨʠʚʝʜʸʥʥʳʤ ʚ ʩʪʨʦʡʥʫʶ ʚʟʘʠʤʥʫʶ 

ʩʚʷʟʴéè [24]. ɼʦʙʘʚʣʷʝʪ ʠ ʦʙ ʫʯʠʪʝʣʝ: çʇʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʩʘʤʳʤ ʜʦʙʨʦʩʦʚʝʩʪʥʳʤ 

ʦʙʨʘʟʦʤ ʚʳʧʦʣʥʠʪʴ ʚʦ ʚʩʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʩʝ ʦʬʠʮʠʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ é 

ʧʨʦʛʨʘʤʤʳ, ʝʩʣʠ ʩʘʤ ʥʝ ʚʣʘʜʝʝʪ ʠʩʢʫʩʩʪʚʦʤ (ʵʢʩʧʝʨʠʤʝʥʪʘ ï ɸʚʪ.) ʠ ʚʟʛʣʷʥʝʪ ʥʘ ʩʚʦʶ 

ʟʘʜʘʯʫé ʬʦʨʤʘʣʴʥʦé ʠ ʚ ʩʫʱʥʦʩʪʠ ʜʝʣʘ ʩʦʚʩʝʤ ʥʝ ʜʘʩʪ ʫʯʝʥʠʢʘʤ ʥʠʢʘʢʦʛʦ ʥʘʤʸʢʘ ʥʘ 

ʠʩʪʠʥʥʳʡ ʩʤʳʩʣ ʦʧʳʪʥʦʛʦ ʟʥʘʥʠʷé ɺ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʜʝʣʝ ʠʥʩʪʨʫʢʮʠʷ ʤʦʞʝʪ 

ʥʘʤʝʯʘʪʴ ʣʠʰʴ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʩʪʦʨʦʥʫ ʜʝʣʘ, ʘ ʜʝʪʘʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʨʘʙʦʪʘʥʳ 

ʩʘʤʠʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠé ʇʨʦʛʨʘʤʤʳ ʝʩʪʴ ʜʝʣʦ ʥʝ ʧʝʨʚʦʝ, ʘ ʧʦʩʣʝʜʥʝʝé ʂʘʢ ʙʳ ʥʠ 

ʙʳʣ ʧʨʝʢʨʘʩʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʨʦʡʜʝʥ ʢʫʨʩ, ʥʦ, ʝʩʣʠ ʵʢʩʧʝʨʠʤʝʥʪ ʙʫʜʝʪ ʚʩʝʮʝʣʦ 

ʦʩʪʘʚʘʪʴʩʷ ʚ ʨʫʢʘʭ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʫʯʝʥʠʢ ʥʝ ʙʫʜʝʪ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʸʥéè [25]. 

ʂʘʢ ʞʝ ʰʢʦʣʝ ʦʪʚʝʪʠʪʴ ʥʘ ʚʳʟʦʚʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ? ʆʩʦʙʝʥʥʦ ʫʯʠʪʳʚʘʷ, ʯʪʦ ʥʘ 

ʨʫʙʝʞʝ XX-XXI  ʚʚ. çʥʘʫʢʝ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʙʳʣ ʥʘʥʝʩʸʥ ʥʝʧʦʧʨʘʚʠʤʳʡ ʫʱʝʨʙè [26]. 

ɺʦʟʤʦʞʥʦ, ʩʣʝʜʫʝʪ ʧʦʜʦʙʨʘʪʴ ʮʝʣʳʡ ʥʘʙʦʨ ʢʣʶʯʝʡ (ʥʝ ʦʪʤʳʯʝʢ!), ʢʦʪʦʨʳʝ ʚʦʡʜʫʪ ʚ 

ʘʨʩʝʥʘʣ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʯʠʪʝʣʷ ʭʠʤʠʠ ʠ ʦʪʢʨʦʶʪ ʝʡ (ʝʤʫ) ʪʘʡʥʳ ʠ ʩʝʢʨʝʪʳ 

ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʚʦ ʤʥʦʛʦʤ ʟʘʙʳʪʳʝ. ʄʥʦʛʦ ʣʝʪ ʥʘʟʘʜ 

ʦʜʠʥ ʫʯʝʥʠʢ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʟʘʥʷʪʠʷ ʩʧʨʦʩʠʣ: çʉʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ɺʳ ʛʦʪʦʚʠʣʠʩʴ ʢ 

ʵʪʦʤʫ ʫʨʦʢʫ, ʢ ʫʨʦʢʘʤ ʚʦʦʙʱʝ?è. ʆʪʚʝʪ ʟʘʩʪʘʚʠʣ ʝʛʦ ʟʘʜʫʤʘʪʴʩʷ ʦ ʩʣʦʞʥʦʩʪʠ 

ʧʨʦʬʝʩʩʠʠ: çʂ ʥʝʢʦʪʦʨʳʤ ʫʨʦʢʘʤ ʛʦʪʦʚʠʰʴʩʷ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʧʦʩʪʦʷʥʥʦ ʚʥʦʩʷ 

ʜʦʙʘʚʣʝʥʠʷè.  

ʉʫʱʝʩʪʚʫʝʪ, ʩ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʮʝʣʳʡ ʥʘʙʦʨ ʪʘʢʠʭ ʢʣʶʯʝʡ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʨʝʰʠʪʴ ʵʪʫ ʟʘʜʘʯʫ.  ʕʪʠʤʠ ʢʣʶʯʘʤʠ ʷʚʣʷʶʪʩʷ: 1) ʠʟʫʯʝʥʠʝ ʠʩʪʦʨʠʠ 

ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʭʠʤʠʠ; 2) ʨʘʩʩʤʦʪʨʝʥʠʝ ʠʟʫʯʝʥʥʳʭ ʚʦʧʨʦʩʦʚ ʠʩʪʦʨʠʠ ʤʝʪʦʜʠʢʠ 

ʦʙʫʯʝʥʠʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʥʢʨʝʪʥʦʡ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ; 3) ʦʙʝʩʧʝʯʝʥʠʝ ʰʢʦʣʴʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʡ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʨʝʘʢʪʠʚʘʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʣʴʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ.  

ɺʳʧʦʣʥʠʪʴ ʵʪʠ ʟʘʜʘʯʠ: ʥʘʡʪʠ ʚʩʝ ʢʣʶʯʠ ʠ ʩ ʠʭ ʧʦʤʦʱʴʶ ʦʪʢʨʳʪʴ ʜʚʝʨʠ ʢ 

ʧʦʣʥʦʮʝʥʥʦʤʫ ʰʢʦʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ï ʘʨʭʠʩʣʦʞʥʘʷ ʟʘʜʘʯʘ (ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʧʨʦʱʝ 

ʭʠʪʨʦʫʤʥʦʛʦ ʢʚʝʩʪʘ), ʪ.ʢ. ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʩʪʘʣʦʩʴ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʠʩʪʦʨʠʠ 
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ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʟʘʢʦʥ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ çʆʙ 

ʦʙʨʘʟʦʚʘʥʠʠ" ʚ ʯʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʜʠʩʪʘʥʮʠʦʥʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡè (23.07.2013 ʛ.), ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʬʦʨʤ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ [1]. ʅʦʚʳʝ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ 

ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʧʨʠʥʮʠʧʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ [2]. ʇʦʵʪʦʤʫ 

ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʩʦʟʜʘʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʥʘʨʷʜʫ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ, 

ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʘʪ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʉʝʛʦʜʥʷ ʦʜʥʠʤ ʠʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ 

ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ. ʉʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʘ - ʵʪʦ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʩʚʦʜʠʪʩʷ ʢ 

ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʘʢ, ʯʪʦʙʳ ʩʪʫʜʝʥʪʳ ʤʦʛʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʟʫʯʠʪʴ 

ʝʛʦ, ʚʳʧʦʣʥʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʠ ʚʠʜʳ ʜʨʫʛʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʦʩʚʦʝʥʠʷ 

ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚʳʧʦʣʥʠʪʴ ʢʦʥʪʨʦʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʦʚʝʨʢʝ ʫʩʚʦʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʢʫʨʩʦʚ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ, ʪʘʢ ʢʘʢ ʫʩʢʦʨʷʝʪʩʷ ʧʝʨʝʜʘʯʘ ʟʥʘʥʠʡ ʠ ʦʧʳʪʘ ʦʪ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʢ ʦʙʫʯʘʶʱʝʤʫʩʷ, ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʊʘʢ ʞʝ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʢʫʨʩʦʚ 

ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ: ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʙʫʯʘʶʱʠʭʩʷ (ʧʣʘʥʠʨʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ ʙʝʟ ʫʯʘʩʪʠʷ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʢʦʥʪʨʦʣʴ ʟʘ ʭʦʜʦʤ ʠ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ); ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʦʙʫʯʝʥʠʷ; ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʦʨʤ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʧʦʩʦʙʦʚ 

ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʩʢʦʨʦʩʪʠ ʠʩʧʦʣʥʝʥʠʷ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ 

ʦʙʫʯʘʶʱʝʛʦʩʷ, ʢʘʯʝʩʪʚʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʫʨʩʦʚ, ʩʧʦʩʦʙʦʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʦʪ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʘ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ 

ʧʨʠʤʝʥʷʪʴ ʨʘʟʥʦʛʦ ʨʦʜʘ ʩʨʝʜʩʪʚʘ ʜʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʠ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ. 

ʕʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʜʝʣʘʷ ʝʛʦ ʚʠʟʫʘʣʴʥʳʤ, 

ʜʠʥʘʤʠʯʥʳʤ, ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ 

ʠʥʬʦʨʤʘʮʠʠ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚʟʘʠʤʦʩʚʷʟʴ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ. 

ʉʪʫʜʝʥʪ ʠʟʫʯʘʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʟʘʢʨʝʧʣʷʝʪ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ (ʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʥʝ ʚʠʨʪʫʘʣʴʥʦ), ʘ ʟʘʪʝʤ ʧʨʦʚʝʨʷʝʪ 

ʩʚʦʠ ʟʥʘʥʠʷ, ʚʳʧʦʣʥʷʷ ʟʘʜʘʥʠʷ ʠ ʪʝʩʪʳ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʢʫʨʩʝ. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʘ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʠ 

ʦʧʨʦʩʘ ʩʪʫʜʝʥʪʦʚ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʪʘʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʢʘʢ ʵʬʬʝʢʪʠʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ, 

ʧʦʚʳʰʝʥʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥʳ, ʧʦʚʳʰʝʥʠʝ 

ʤʦʙʠʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ. ʉʪʫʜʝʥʪʳ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʩʘʤʦʢʦʥʪʨʦʣʷ ʠ 

ʩʘʤʦʦʮʝʥʢʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʋ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʙʳʩʪʨʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ 

ʩʦ ʩʪʫʜʝʥʪʘʤʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʚ ʮʝʣʦʤ 

ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʚ ʯʘʩʪʥʦʩʪʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʦʮʝʥʠʚʘʥʠʷ 

ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʥʠʡ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʝʩʪʴ ʠ ʥʝʜʦʩʪʘʪʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʆʜʥʠʤ 

ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʦʙʫʯʝʥʠʷ ʥʘʟʳʚʘʶʪ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʶ ʦʙʫʯʝʥʠʷ [4]. ʅʦ 

ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʩʚʦʜʠʪ ʢ ʤʠʥʠʤʫʤʫ ʞʠʚʦʝ ʦʙʱʝʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ, ʘ 

ʪʘʢʞʝ ʩʪʫʜʝʥʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʩʪʫʜʝʥʪ ʥʝ ʧʦʣʴʟʫʝʪʩʷ ʨʝʯʴʶ, ʘ ʟʥʘʯʠʪ 

ʠ ʥʝ ʧʦʣʫʯʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʧʨʘʢʪʠʢʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʙʱʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʤʳʩʣʠ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʷʟʳʢʝ. ʉʣʝʜʫʶʱʠʡ ʥʝʜʦʩʪʘʪʦʢ 

(ʚʳʪʝʢʘʶʱʠʡ ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ) - ʵʪʦ ʩʚʝʨʪʳʚʘʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʢʦʥʪʘʢʪʦʚ, ʩʦʢʨʘʱʝʥʠʝ 

ʧʨʘʢʪʠʢʠ ʩʦʮʠʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʦʙʱʝʥʠʷ, ʠʥʜʠʚʠʜʫʘʣʠʟʤ. 

ʊʨʫʜʥʦʩʪʠ ʫ ʩʪʫʜʝʥʪʦʚ ʚʳʟʳʚʘʝʪ ʧʝʨʝʭʦʜ ʦʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʪʝʦʨʠʠ 

ʢ ʨʝʰʝʥʠʶ ʩʘʤʦʡ ʟʘʜʘʯʠ, ʫʤʝʥʠʝ ʠʟʚʣʝʢʘʪʴ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʕʪʦ ʢʣʘʩʩʠʯʝʩʢʘʷ 

ʧʨʦʙʣʝʤʘ ʧʨʠʤʝʥʝʥʠʷ ʟʥʘʥʠʡ ʥʘ ʧʨʘʢʪʠʢʝ, ʧʨʦʙʣʝʤʘ ʧʝʨʝʭʦʜʘ ʦʪ ʤʳʩʣʠ, ʢ ʜʝʡʩʪʚʠʶ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʢʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʟʘʦʯʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʀʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ 

ʜʠʩʮʠʧʣʠʥ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, ʧʨʦʚʝʜʝʥʠʝ çʨʝʘʣʴʥʳʭ 

ʦʧʳʪʦʚ ʩʚʦʠʤʠ ʨʫʢʘʤʠè, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʩʜʝʣʘʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦ. 

ɺ ʮʝʣʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ, ʪ.ʢ. ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘ ʩʯʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ. 

ʆʙʫʯʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʘ ʧʦʟʚʦʣʷʝʪ ʢʘʞʜʦʤʫ ʩʪʫʜʝʥʪʫ 

ʜʦʩʪʠʛʥʫʪʴ ʭʦʨʦʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ, ʪʦ ʝʩʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʚʦʠʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʦʩʚʘʠʚʘʪʴ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʠ ʧʨʠ ʵʪʦʤ ʧʦʣʫʯʘʪʴ ʟʥʘʥʠʷ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ [5]. 

ʅʘʠʙʦʣʴʰʝʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʫʨʩʦʚ ʚ 

ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʤʦʞʥʦ ʜʦʩʪʠʯʴ, ʝʩʣʠ ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 
 

 

ʃʠʪʝʨʘʪʫʨʘ: 
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(ʉʂʋ ʠʤ. ʄ.ʂʦʟʳʙʘʝʚʘ) 

 

ɺʚʝʜʝʥʠʝ 

ʉʤʘʯʠʚʘʥʠʝ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʧʨʦʮʝʩʩ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ 

ʯʝʣʦʚʝʢʘ, ʪʝʭʥʠʢʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʪʘʢ ʜʘʣʝʝ, ʠ ʠʥʦʛʜʘ ʠʛʨʘʝʪ 

ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚ ʧʨʦʪʝʢʘʥʠʠ ʤʥʦʛʠʭ ʭʠʤʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ɼʣʷ ʥʘʠʣʫʯʰʝʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʘʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʚ 

ʩʤʘʯʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ. 

ʉʤʘʯʠʚʘʥʠʝ - ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʷʚʣʝʥʠʝ ʪʚʸʨʜʦʛʦ ʪʝʣʘ ʠʣʠ ʜʨʫʛʦʡ ʞʠʜʢʦʩʪʠ, ʢʦʪʦʨʘʷ 

ʥʝ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʧʝʨʚʦʡ (ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʠʟʙʠʨʘʪʝʣʴʥʦʝ ʩʤʘʯʠʚʘʥʠʝ).  

ɽʩʣʠ ʤʦʣʝʢʫʣʳ ʞʠʜʢʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʤʦʣʝʢʫʣʘʤʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʙʦʣʴʰʝ, 

ʯʝʤ ʤʝʞʜʫ ʩʦʙʦʶ, ʪʦ ʞʠʜʢʦʩʪʴ ʨʘʩʪʝʢʘʝʪʩʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʦ ʝʩʪʴ, ʩʤʘʯʠʚʘʝʪ ʝʝ. 

ʈʘʩʪʝʢʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʞʠʜʢʦʩʪʴ ʥʝ ʧʦʢʨʦʝʪ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʠʣʠ ʧʦʢʘ ʩʣʦʡ ʞʠʜʢʦʩʪʠ ʥʝ ʩʪʘʥʝʪ ʤʦʥʦʤʦʣʝʢʫʣʷʨʥʳʤ. ʊʘʢʦʡ ʩʣʫʯʘʡ 

ʥʘʟʳʚʘʝʪʩʷ ʧʦʣʥʳʤ ʩʤʘʯʠʚʘʥʠʝʤ. ʆʥ ʥʘʙʣʶʜʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʥʘʥʝʩʝʥʠʠ ʢʘʧʣʠ 

ʚʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʯʠʩʪʦʛʦ ʩʪʝʢʣʘ. 

 ɽʩʣʠ ʤʦʣʝʢʫʣʳ ʞʠʜʢʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʩʠʣʴʥʝʝ, 

ʯʝʤ ʩ ʤʦʣʝʢʫʣʘʤʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ, ʨʘʩʪʝʢʘʥʠʷ ʥʝ ʧʨʦʠʟʦʡʜʝʪ. ʅʘʦʙʦʨʦʪ, ʞʠʜʢʦʩʪʴ 

ʩʦʙʝʨʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʢʘʧʣʶ, ʢʦʪʦʨʘʷ, ʝʩʣʠ ʙʳ ʥʝ ʜʝʡʩʪʚʦʚʘʣʘ ʩʠʣʘ ʪʷʞʝʩʪʠ, 

ʠʤʝʣʘ ʙʳ ʧʦʯʪʠ ʩʬʝʨʠʯʝʩʢʫʶ ʬʦʨʤʫ.  

ɺʦʟʤʦʞʥʳ ʧʝʨʝʭʦʜʥʳʝ ʩʣʫʯʘʠ ʥʝʧʦʣʥʦʛʦ ʩʤʘʯʠʚʘʥʠʷ, ʢʦʛʜʘ ʢʘʧʣʷ ʦʙʨʘʟʫʝʪ ʩ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʨʘʚʥʦʚʝʩʥʳʡ ʫʛʦʣ, ʥʘʟʳʚʘʝʤʳʡ ʢʨʘʝʚʳʤ 

ʫʛʣʦʤ ʠʣʠ ʫʛʣʦʤ ʩʤʘʯʠʚʘʥʠʷ. 

ʈʘʚʥʦʚʝʩʥʳʡ ʢʨʘʝʚʦʡ ʫʛʦʣ ʩʤʘʯʠʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʢʣʦʥʦʤ ʧʦʚʝʨʭʥʦʩʪʠ 

ʞʠʜʢʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʢʘʧʣʠ) ʢ ʩʤʦʯʝʥʥʦʡ ʝʶ ʧʦʚʝʨʭʥʦʩʪʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ; ʚʝʨʰʠʥʘ ʫʛʣʘ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʣʠʥʠʠ ʩʤʘʯʠʚʘʥʠʷ (ʨʠʩ.1) [1]. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʂʘʧʣʷ ʥʘ ʪʚʝʨʜʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʩʤʘʯʠʚʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʇɸɺ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
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1. ʀʩʩʣʝʜʦʚʘʪʴ ʩʤʘʯʠʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʇɸɺ ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ ʥʘ ʪʚʝʨʜʳʭ 

ʧʦʚʝʨʭʥʦʩʪʷʭ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ. 

2. ʆʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʇɸɺ ʥʘ ʢʨʘʝʚʳʝ ʫʛʣʳ ʩʤʘʯʠʚʘʥʠʷ ʥʘ ʨʘʟʥʳʭ 

ʧʦʜʣʦʞʢʘʭ.  

ʀʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ: 

- ʧʦʣʠʤʝʨʥʳʝ ʇɸɺ ï ʧʦʣʠʵʬʠʨʩʠʣʦʢʩʘʥʦʚʳʡ ʩʦʧʦʣʠʤʝʨ (ʇʌʉ) ʠ ʧʦʣʠʘʢʨʠʣʘʪ 

ʥʘʪʨʠʷ (ʇɸʅ). 

- ʧʣʘʩʪʠʥʢʠ (26ʭ76): ʩʪʘʣʴ (ɻʆʉʊ 16523-97), ʠʣʴʤʝʥʠʪ (ɻʆʉʊ 27099-86ʉʊ ʉʕɺ 

5363-85), ʧʘʨʘʬʠʥ (ɻʆʉʊ 23683-89), ʩʪʝʢʣʦ (ʊʋ 21-0284461-058-90) 

1 ʇʦʜʛʦʪʦʚʢʘ ʧʨʦʙ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʢʨʘʝʚʦʛʦ ʫʛʣʘ ʩʤʘʯʠʚʘʥʠʷ. 

ɺʦʜʥʳʝ ʨʘʩʪʚʦʨʳ ʩ ʟʘʜʘʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʇɸɺ (ʉʇɸɺ = 0,25õ4 ʛ/ʜʤ
3
) ʛʦʪʦʚʠʣʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʨʘʟʙʘʚʣʝʥʠʝʤ ʠʩʭʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ (ʉʇɸɺ = 4 ʛ/ʜʤ
3
) 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. ʂʨʘʝʚʦʡ ʫʛʦʣ ʩʤʘʯʠʚʘʥʠʷ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʯʝʪʳʨʝʭ ʚʠʜʘʭ 

ʪʚʝʨʜʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʉʪʝʢʣʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʘ ʧʦʣʷʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʧʘʨʘʬʠʥ ï ʥʝʧʦʣʷʨʥʦʡ. ʇʨʠ ʚʳʙʦʨʝ ʩʪʘʣʴʥʦʡ ʧʣʘʩʪʠʥʳ ʠʩʭʦʜʠʣʠ ʠʟ ʧʦʟʠʮʠʡ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʨʝʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʥʘʥʝʩʝʥʠʷ ʃʂʄ. ʄʠʥʝʨʘʣ ʠʣʴʤʝʥʠʪ 

FeTiO3 (31,6% O; 31,6% Ti; 36,8% Fe) ʠʤʠʪʠʨʦʚʘʣ ʧʦʚʝʨʭʥʦʩʪʴ ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ.  

2 ʄʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʷ ʢʨʘʝʚʦʛʦ ʫʛʣʘ ʩʤʘʯʠʚʘʥʠʷ. 

ʉʧʦʩʦʙʥʦʩʪʴ ʇɸɺ ʚʣʠʷʪʴ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʞʠʜʢʦʩʪʠ ʩ ʪʚʝʨʜʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

(ʧʨʠ ʥʘʣʠʯʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʚʦʟʜʫʭʦʤ), ʦʮʝʥʠʚʘʣʘʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʘʝʚʦʛʦ ʫʛʣʘ ʩʤʘʯʠʚʘʥʠʷ (ɗ). 

ʀʟʤʝʨʝʥʠʝ ɗ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠʟʤʝʨʝʥʠʡ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʛʣʘ ʩʤʘʯʠʚʘʥʠʷ ʩʝʨʠʠ ACAM (ʨʠʩ.2).  

 
1 ï ʤʦʜʫʣʴ ʜʦʟʘʪʦʨʘɸDCAM-02, 2 ï ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ, 3 ï ʨʝʛʫʣʷʪʦʨ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʚʝʱʝʥʠʷ, 4 ï 

ʦʩʥʦʚʘʥʠʝ, 5 ï ʨʝʛʫʣʷʪʦʨ ʧʦʜʥʷʪʠʷ ʩʪʦʣʠʢʘ, 6 ï ʢʘʤʝʨʘ, 7 ï ʩʪʦʣʠʢ ʩ ʧʦʜʣʦʞʢʦʡ, 8 ï ʛʣʘʚʥʳʡ ʢʦʥʪʨʦʣʝʨ, 9 

ï ʩʠʩʪʝʤʳ ʥʘʩʪʨʦʡʢʠ ʠʛʣʳ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʠ ʚʝʨʪʠʢʘʣʠ, 10 ï ʜʚʠʛʘʪʝʣʴ ʤʦʜʫʣʷ ʜʦʟʘʪʦʨʘ. 

 

ʈʠʩʫʥʦʢ 2. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʠʟʤʝʨʝʥʠʡ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʛʣʘ ʩʤʘʯʠʚʘʥʠʷ ʩʝʨʠʠ 

ACAM 

 

ʐʧʨʠʮ ɻʘʤʠʣʴʪʦʥʘ ʥʘ 0,25 ʤʣ (Gastight, 1725 RN, Hamilton), ʟʘʧʦʣʥʷʣʩʷ 

ʠʩʩʣʝʜʫʝʤʳʤ ʨʘʩʪʚʦʨʦʤ ʠ ʧʦʤʝʱʘʣʩʷ ʚ ʤʦʜʫʣʴ ʜʦʟʘʪʦʨʘ 1. ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʛʣʘʚʥʦʛʦ 

ʢʦʥʪʨʦʣʝʨʘ 8 ʠ ʜʚʠʛʘʪʝʣʷ ʤʦʜʫʣʷ ʜʦʟʘʪʦʨʘ 10 ʦʪʢʨʳʚʘʣʠ ʧʨʦʛʨʘʤʤʫ ApexAcamSoftware 

(ʨʠʩ.3). ɿʘʪʝʤ ʨʝʛʫʣʷʪʦʨʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʚʝʱʝʥʠʷ 3 (ʨʠʩ.2) ʜʦʙʠʚʘʣʠʩʴ ʘʙʩʦʣʶʪʥʦ 

ʙʝʣʦʛʦ ʬʦʥʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3, ʩ ʮʝʣʴʶ ʪʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʫʛʣʘ ʢʦʥʪʘʢʪʘ. 
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1 ï ʙʝʣʳʡ ʬʦʥ, 2 ï ʮʝʥʪʨʦʚʢʘ ʠʛʣʳ, 3 ï ʧʦʜʣʦʞʢʘ. 

 

ʈʠʩʫʥʦʢ 3. ʅʘʩʪʨʦʡʢʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʝʣʦʛʦ ʬʦʥʘ ʠ ʮʝʥʪʨʦʚʢʠ ʠʛʣʳ ʚ ʧʨʦʛʨʘʤʤʝ 

ApexAcamSoftware 

 

ʉ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʥʘʩʪʨʦʡʢʠ ʠʛʣʳ 9 (ʨʠʩ.2) ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʠ ʚʝʨʪʠʢʘʣʠ 

ʜʦʙʠʚʘʣʠʩʴ ʮʝʥʪʨʦʚʢʠ ʢʦʥʯʠʢʘ ʠʛʣʳ 2 (ʨʠʩ.3). 

ʊʝʥʝʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʢʘʧʣʠ ʧʦʣʫʯʘʣʠ ʩ ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʢʘʤʝʨʳ C-

mount, ʇɿʉ-ʪʠʧʘ 6 (ʨʠʩ.2).  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʪʝʢʘʥʠʷ ʢʘʧʣʠ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʚʳʥʫʞʜʝʥʥʦʛʦ 

ʥʘʛʥʝʪʘʥʠʷ ʠ ʦʪʢʘʯʢʠ ʞʠʜʢʦʩʪʠ ʥʘ ʧʦʜʣʦʞʢʫ ʩʠʩʪʝʤʦʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʛʣʘʚʥʦʛʦ 

ʢʦʥʪʨʦʣʝʨʘ 8, ʜʚʠʛʘʪʝʣʷ 10 ʠ ʤʦʜʫʣʷ ʜʦʟʘʪʦʨʘ 1 (ʨʠʩ.2). ʉʢʦʨʦʩʪʴ ʧʦʜʘʯʠ 5 ʤʢʣ/ʩ ʠ 

ʦʙʲʝʤ ʢʘʧʣʠ 10 ʤʢʣ ʟʘʜʘʚʘʣʠ ʧʦʩʪʦʷʥʥʳʤʠ, ʫʩʪʘʥʘʚʣʠʚʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ 

ʚʦ ʚʢʣʘʜʢʝ Setparameters ʧʨʦʛʨʘʤʤʳ (ʨʠʩ.4).  

 

 
 

ʈʠʩʫʥʦʢ 4. ɺʢʣʘʜʢʘ Set parameters ʧʨʦʛʨʘʤʤʳ Apex Acam Software 
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ʂʘʧʣʶ ʪʨʝʙʫʝʤʦʛʦ ʦʙʲʝʤʘ, ʩ ʢʦʥʯʠʢʘ ʠʛʣʳ ʰʧʨʠʮʘ ɻʘʤʠʣʴʪʦʥʘ ʧʝʨʝʥʦʩʠʣʠ ʥʘ 

ʧʦʜʣʦʞʢʫ, ʧʦʜʥʠʤʘʷ ʩʪʦʣʠʢ ʚʚʝʨʭ ʜʦ ʤʦʤʝʥʪʘ ʢʦʥʪʘʢʪʘ ʢʘʧʣʠ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ (ʨʠʩ.5). 

 
 

ʈʠʩʫʥʦʢ 5. ʇʨʦʮʝʩʩ ʧʝʨʝʥʦʩʘ ʢʘʧʣʠ ʨʘʩʪʚʦʨʘ ʩ ʢʦʥʯʠʢʘ ʠʛʣʳ (ʘ) ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʦʜʣʦʞʢʠ (ʙ) 

 

ʉʪʘʪʠʯʝʩʢʠʝ ʢʦʥʪʘʢʪʥʳʝ ʫʛʣʳ ʚ ʨʘʚʥʦʚʝʩʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠʟʤʝʨʷʣʠʩʴ ʯʝʨʝʟ 20 ʩ 

ʧʦʩʣʝ ʜʦʟʠʨʦʚʘʥʠʷ. ʊʝʥʝʚʦʝ ʜʚʫʤʝʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʢʘʧʣʠ ʦʙʨʘʙʘʪʳʚʘʣʠ ʢʨʫʛʦʚʳʤ 

ʤʝʪʦʜʦʤ (ʨʠʩ. 6). ʉʫʱʥʦʩʪʴ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʘʭʚʘʪʝ ʠ ʩʦʭʨʘʥʝʥʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʩ 

ʫʧʘʚʰʝʡ ʢʘʧʣʠ, ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʙʘʟʦʚʦʡ ʣʠʥʠʠ 1 (ʨʠʩ. 6), ʚʳʙʦʨʝ ʪʦʯʝʢ ʥʘ ʢʨʘʶ 

ʢʨʠʚʦʣʠʥʝʡʥʦʛʦ ʧʨʦʬʠʣʷ ʢʘʧʣʠ 2 (ʨʠʩ. 6), ʥʘʭʦʞʜʝʥʠʠ ʫʨʘʚʥʝʥʠʷ ʦʢʨʫʞʥʦʩʪʠ ʠ ʫʛʣʘ 

ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʙʘʟʦʚʦʡ ʣʠʥʠʠ ʚ ʜʚʫʭ ʪʦʯʢʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʦʢʨʫʞʥʦʩʪʠ ʩ ʙʘʟʦʚʦʡ ʣʠʥʠʝʡ, 

ʢʦʪʦʨʳʡ ʠ ʷʚʣʷʝʪʩʷ ʫʛʣʦʤ ʩʤʘʯʠʚʘʥʠʷ. 

 
 

ʈʠʩʫʥʦʢ 6. ʅʘʭʦʞʜʝʥʠʝ ʢʦʥʪʘʢʪʥʦʛʦ ʫʛʣʘ ʚ ʧʨʦʛʨʘʤʤʝ ApexAcamSoftware 

 

ʋʛʦʣ ʩʤʘʯʠʚʘʥʠʷ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʧʷʪʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ. 

ʊʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ Ñ0,05
0
. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʇɸɺ ʚ ʚʦʜʝ ʥʘ ʢʨʘʝʚʳʝ ʫʛʣʳ ʩʤʘʯʠʚʘʥʠʷ (ɗ) ʦʪʨʘʞʘʶʪ 

ʟʘʚʠʩʠʤʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 6, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʟʛʨʘʥʠʯʠʪʴ ʥʘ ʜʚʘ 

ʫʯʘʩʪʢʘ. ʇʝʨʚʳʡ ʫʯʘʩʪʦʢ ʚʢʣʶʯʘʝʪ ʦʙʣʘʩʪʴ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʪ 0 ʜʦ 25 ʛ/ʜʤ
3
, ʚʪʦʨʦʡ ï 

ʩʚʳʰʝ 0,25 ʛ/ʜʤ
3
. 
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ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʦʪʩʫʪʩʪʚʠʠ 

ʇɸɺ ʚ ʚʦʜʝ (ʉʇɸɺ = 0 ʛ/ʜʤ
3
), ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʛʠʜʨʦʬʠʣʴʥʦʩʪʠ ʦʙʨʘʟʫʶʪ 

ʨʷʜ: ʩʪʝʢʣʦ (æɗ  = 40,50Á) > ʠʣʴʤʝʥʠʪ (æɗ = 53,27Á) > ʩʪʘʣʴ (æɗ  = 65,05Á) > ʧʘʨʘʬʠʥ 

(æɗ  = 77,49Á), ʪʦ ʝʩʪʴ ʚʦʜʘ ʣʫʯʰʝ ʚʩʝʛʦ ʩʤʘʯʠʚʘʝʪ ʩʪʝʢʣʦ. 

 

 
ʘ       ʙ 
ʇʦʜʣʦʞʢʘ: 1 ï ʩʪʝʢʣʦ; 2 ï ʩʪʘʣʴ; 3 ï ʠʣʴʤʝʥʠʪ; 4 ï ʧʘʨʘʬʠʥ; 

 

ʈʠʩʫʥʦʢ 7. ʂʨʘʝʚʳʝ ʫʛʣʳ ʩʤʘʯʠʚʘʥʠʷ ʪʚʝʨʜʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʦʜʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ 

ʧʦʣʠʬʝʥʠʣʩʠʣʦʢʩʘʥʘ (ʘ) ʠ ʧʦʣʠʘʢʨʠʣʘʪʘ ʥʘʪʨʠʷ (ʙ); 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʇɸɺ ʚ ʚʦʜʫ 

ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʦʚ ʩʤʘʯʠʚʘʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʧʨʠʨʦʜʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ. ɼʣʷ 

ʩʨʘʚʥʝʥʠʷ ʩʤʘʯʠʚʘʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʇʌʉ 
˜ˍˏ̒O

 ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʩʫʙʩʪʨʘʪʘʭ 

ʥʘʯʘʣʴʥʳʝ (ʉʇɸɺ Ò 0,25 ʛ/ʜʤ
3
) ʣʠʥʝʡʥʳʝ ʫʯʘʩʪʢʠ ʠʟʦʪʝʨʤ ʩʤʘʯʠʚʘʥʠʷ (ʨʠʩ. 8) 

ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʣʠ ʫʨʘʚʥʝʥʠʝʤ ʚʠʜʘ: 

Cosɗ = Cosɗ0 + ZĀCʇɸɺ,   (1) 

ʛʜʝ Cosɗ0 ï ʢʦʩʠʥʫʩ ʫʛʣʘ, ʦʙʨʘʟʫʝʤʦʛʦ ʚʦʜʦʡ ʚ ʦʪʩʫʪʩʪʚʠʠ ʇɸɺ; 

Z ï ʢʦʥʩʪʘʥʪʘ. 

 

 
ʘ       ʙ 
ʇʦʜʣʦʞʢʘ: 1 ï ʩʪʝʢʣʦ; 2 ï ʩʪʘʣʴ; 3 ï ʠʣʴʤʝʥʠʪ; 4 ï ʧʘʨʘʬʠʥ; 

 

ʈʠʩʫʥʦʢ 8. ɿʘʚʠʩʠʤʦʩʪʠ ʢʦʩʠʥʫʩʘ ʢʨʘʝʚʦʛʦ ʫʛʣʘ ʩʤʘʯʠʚʘʥʠʷ ʪʚʝʨʜʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʣʠʬʝʥʠʣʩʠʣʦʢʩʘʥʘ (ʘ) ʠ ʧʦʣʠʘʢʨʠʣʘʪʘ ʥʘʪʨʠʷ (ʙ). 
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ʇʦʩʣʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʷ (1) ʧʦʣʫʯʠʣʠ: 

 
Ὠὅέί—

Ὠὅ̃ ˍˏ
ὤ 

 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ Z ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

 

ʇɸɺ ʧʦʜʣʦʞʢʘ ʩʪʘʣʴ ʧʘʨʘʬʠʥ ʩʪʝʢʣʦ ʠʣʴʤʝʥʠʪ 

ʇʌʉ
 SurfdCdCos /q  1,15 1,03 0,29 0,26 

ʇɸʅ 
SurfdCdCos /q

 0,02 0,97 0,26 0,38 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʤʘʯʠʚʘʶʱʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʇʌʉ ʧʨʦʷʚʣʷʝʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʪʘʣʠ (Z = 1,15) ʠ ʤʠʥʠʤʘʣʴʥʫʶ (Z = 0,26) 

ʥʘ ʠʣʴʤʝʥʠʪʝ. ʀʥʪʝʨʝʩʥʦ ʩʨʘʚʥʠʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʩʤʘʯʠʚʘʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ 

ʇʌʉ ʥʘ ʧʘʨʘʬʠʥʝ (Z = 1,03) ʠ ʩʪʝʢʣʝ (Z = 0,29). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʘʨʘʬʠʥ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʫʶ ʜʠʵʣʝʢʪʨʠʯʝʩʢʫʶ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ (Ů = 2,2), ʯʝʤ ʩʪʝʢʣʦ (Ů = 5õ9) ʠ ʪʝʤ ʙʦʣʝʝ ʚʦʜʘ (Ů = 81). ʀʤʝʥʥʦ ʧʦ ʵʪʦʡ 

ʧʨʠʯʠʥʝ ʧʦʣʷʨʥʘʷ ʚʦʜʘ ʣʫʯʰʝ ʩʤʘʯʠʚʘʝʪ ʙʦʣʝʝ ʧʦʣʷʨʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʝʢʣʘ 

(ɗ = 40,50Á), ʯʝʤ ʧʘʨʘʬʠʥ (ɗ = 77,49Á). ɺʚʝʜʝʥʥʳʡ ʚ ʚʦʜʫ ʇʌʉ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚ 3,55 

ʨʘʟʘ ʙʦʣʴʰʫʶ ʩʤʘʯʠʚʘʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʘ ʧʘʨʘʬʠʥʝ, ʯʝʤ ʩʪʝʢʣʝ, ʯʪʦ ʚʧʦʣʥʝ 

ʦʙʲʷʩʥʠʤʦ ʩ ʧʦʟʠʮʠʝʡ ʧʨʘʚʠʣʘ ʫʨʘʚʥʝʥʠʷ ʈʝʙʠʥʜʝʨʘ [2]. ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʇʌʉ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʨʘʟʥʦʩʪʴ ʧʦʣʷʨʥʦʩʪʝʡ (Ů), ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʬʘʟ, ʘ ʦʥʘ 

ʙʦʣʴʰʝ ʤʝʞʜʫ ʧʘʨʘʬʠʥʦʤ ʠ ʚʦʜʦʡ. ʊʘʢʠʝ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʵʪʠʤ 

ʜʚʫʤ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʧʦʚʝʨʭʥʦʩʪʷʤ ʩʦʭʨʘʥʷʣʦʩʴ ʠ 

ʜʣʷ ʇɸʅ (ʊʘʙʣʠʮʘ 1).  

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʩʶ ʦʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʇɸɺ (ʦʪ 0 ʜʦ 4 

ʛ/ʜʤ
3
), ʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʚ ʧʨʦʮʝʩʩʝ ʧʦ ʩʤʘʯʠʚʘʥʠʶ  ʜʣʷ ʇɸʅ (ȹɗ = 25,54

0
) 

ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʨʘʬʠʥʘ, ʜʣʷ ʇʌʉ ï ʥʘ ʩʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ȹɗ = 

35,46
0
) 

ɺ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ ʇɸɺ ʧʦʣʠʬʝʥʠʣʩʠʣʦʢʩʘʥ ʧʨʦʷʚʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʩʤʘʯʠʚʘʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʪʘʣʠ (dCosɗ/dCʇɸɺ= 1,15) ʠ ʤʠʥʠʤʘʣʴʥʫʶ ʢ 

ʠʣʴʤʝʥʠʪʫ (dCosɗ/dCʇɸɺ = 0,26). ʇʦʣʠʘʢʨʠʣʘʪ ʥʘʪʨʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʪʘʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʫʶ ʩʤʘʯʠʚʘʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ 

(dCosɗ/dCʇɸɺ = 0.02) ʠ ʙʦʣʴʰʫʶ (dCosɗ/dCʇɸɺ = 0.38) ʥʘ ʠʣʴʤʝʥʠʪʝ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʧʦʣʠʬʝʥʠʣʩʠʣʦʢʩʘʥʦʤ. 

 
ʃʠʪʝʨʘʪʫʨʘ: 

1. ɺʦʶʮʢʠʡ ʉ.ʉ. ʂʫʨʩ ʢʦʣʣʦʠʜʥʦʡ ʭʠʤʠʠ. ʄ.:ʍʠʤʠʷ ,1975. 

2. ʈʝʙʠʥʜʝʨ ʇ.ɸ. ʀʟʙʨʘʥʥʳʝ ʪʨʫʜʳ. ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʷʚʣʝʥʠʷ ʚ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤʘʭ. ʌʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ. ʄ., 1979. 
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________________________________________________________________ 
 

ʋɼʂ 502.14 

 

ɻɽʆɻʈɸʌʀʗ ʉɸɹɸנʓʅɼɸנʓ  ʂʆʅʎɽʇʊʋɸʃɼʓ ʆפʓʊʋ ᴄɼɯʉʊɽʈɯʅ 

ʇɸʁɼɸʃɸʅʋ 

 

ɸʜʠʣʢʘʥʦʚʘ ɻ.ɹ. 

(ϧ. ɾϰʙʘʥʦʚ ʘʪʳʥʜʘϤʳ ɸϨʪϺʙʝ ϺϬʽʨʣʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ) 

 

ʄʝʢʪʝʧʪʝʨʜʝ ʙʽʟ ᴅʜʝʪʪʝ ʜᴅʨʽʩʪʝʨ ʥʝʤʝʩʝ ʜʝʤʦʥʩʪʨʘʮʠʷʣʘʨ ᴅʜʽʩʽʥ ץʦʣʜʘʥʘʤʳʟ. ʆʩʳ 

ᴅʜʽʩʪʝʨʜʽש ʙʘʨʣʳסʳʥʜʘ ʙʽʟ ʦʣʘʨסʘ ʜײʨʳʩ ʞʘʫʘʧ ʙʝʨʝʤʽʟ ʥʝʤʝʩʝ ʦʣʘʨ ʙײʨʳʥʥʘʥ ʙʝʣʛʽʣʽ 

ʞʘʫʘʧ ʽʟʜʝʡʜʽ. ʂʦʥʮʝʧʪʫʘʣʜʳ ʦץʳʪʫ ᴅʜʽʩʽ- ʤסײʘʣʽʤ ʤʝʥ ʦץʫʰʳסʘ ʙʘסʳʪʪʘʣסʘʥ ᴅʜʽʩ, ʦʥʜʘ 

ʤסײʘʣʽʤ ʤʝʥ ʦץʫʰʳʣʘʨסʘ ʪײʞʳʨʳʤʜʘʤʘʣʘʨʜʳ ʦʡʳʥ-ʩʘʫʳץ ʪװʨʽʥʜʝ ʙʘʡʣʘʥʳʩʪʳʨʫ 

 ʘʨʘʩʳ ʙʦʡʳʥʰʘץʢᴇʟ שʥʳ ʙʘʣʘʥʳײʜʘʨʣʘʤʘʩʳ, ʤʘʟʤסʣ - ʤʝʢʪʝʧ ʙʘײʩʳʥʳʣʘʜʳ. ɹײ

 .ʳʪʫ ᴅʜʽʩʽץʘʨʘʩʪʳʨʳʣʘʪʳʥ ʟʘʤʘʥʘʫʠ ʦץ

  ʄʝʢʪʝʧʪʝʛʽ ʛʝʦʛʨʘʬʠʷ ʧᴅʥʽʥʽש  ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʦץʫʰʳʣʘʨסʘ ʘʜʘʤʜʘʨʜʳש  ᴇʤʽʨʽ 

ʤʝʥ ץʳʟʤʝʪʽ ʢʝשʽʩʪʽʛʽʥʽש ʘʣʫʘʥ ʪװʨʣʽʣʽʛʽʥ, ʘʜʘʤ ʤʝʥ ʘʜʘʤʟʘʪʪʳש ʦʨʪʘʜʘסʳ ʛʝʦʛʨʘʬʠʷʣʳץ 

ʨʦʣʽʥ, ʘʜʘʤʜʘʨʜʳש ᴅʣʝʤʜʽʢ ᴇʨʢʝʥʠʝʪʪʽש ʜʘʤʫʳʥʘ ץʦʩץʘʥ װʣʝʩʽʥ ʘʰʘʜʳ. ɻʝʦʛʨʘʬʠʷ ï 

ᴅʣʝʤʥʽש ʞᴅʥʝ ʘʜʘʤʟʘʪʪʳש ʪײʪʘʩʪʳסʳ ʪʫʨʘʣʳ ʪװʩʽʥʽʢ ʙʝʨʝʜʽ. ʆץʫʰʳʣʘʨʜʳץ שʦʨʰʘסʘʥ 

ʦʨʪʘʜʘ ᴇʟʜʝʨʽʥ ʝʨʢʽʥ ʩʝʟʽʥʫʽʥ, ʨʫʭʘʥʠ ʞᴅʥʝ ʤᴅʜʝʥʠ ײץʥʜʳʣʳץʪʘʨʳʥ ʩʦʥʜʘʡ-ʘץ ʘʜʘʤʥʳש 

ʢʝשʽʩʪʽʢʪʝ ᴇʤʽʨ ʩװʨʫʽʥʽש ʤᴅʥʽ ʪʫʨʘʣʳ ʪװʩʽʥʽʢ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ.  ɻʝʦʛʨʘʬʠʷ ʧᴅʥʽʥʽש ʙʘʩʪʳ 

ʤʘץʩʘʪʳ - ɻ ʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫʤʝʥ ץʘʪʘʨ ʛʝʦʛʨʘʬʠʷʣʳץ ʢʘʨʪʘʥʳ ʜײʨʳʩ ץʦʣʜʘʥʫʜʳ 

 .ʡʨʝʪʫװ

 ɻʝʦʛʨʘʬʠʷ ʧᴅʥʽʥʝ ʢʦʥʮʝʧʪʫʘʣʜʳ ʦץʳʪʫ ᴅʜʽʩʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʦץʫʰʳʣʘʨסʘ 

ʪʘץʳʨʳʧʪʳ ʪװʩʽʥʫ ʞʦʣʜʘʨʳ ʢᴇʩʝʪʽʣʝʜʽ. ʉʦʜʘʥ ʢʝʡʽʥ ʢʝʣʝʩʽ ʢʝʟʝשʜʝ ᴇʟʽʥʜʽʢ ʞײʤʳʩʪʘʨסʘ 

ʢᴇʰʝʜʽ. ɸץʧʘʨʘʪ  ʞʠʥʘʧ, ʦסʘʥ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫʤʝʥ ʘʡʥʘʣʳʩʫסʘ ʫʘץʳʪ ʙʝʨʽʣʝʜʽ. ᴆʟʽ 

ʪʘʧץʘʥ ʤᴅʣʽʤʝʪʪʝʨʤʝʥ ʙᴇʣʽʩʽʧ ᴇʟ ʦʡʳʥ ʪװʩʽʥʜʽʨʽʧ, ʥʘץʪʳʣʘʫʳ ʪʠʽʩ. 

 ʂᴇʧ ʞʘסʜʘʡʜʘ ʦץʫʰʳʣʘʨסʘ ʤᴅʩʝʣʝʥʽש ʰʝʰʫ ʞʦʣʜʘʨʳ ʢᴇʨʩʝʪʽʣʝʜʽ. ʆʣʘʨʜʳש ʪʝʟ 

 ʩʽʥʜʽ ʜʝʛʝʥװʫʰʳ ʪץʘ ʙʦʣʤʘʡʜʳ. ʉʦʣ ʢʝʟʜʝ ʦסʞʘʩʘʫ ץʳʩʪʳסʰʽʥ ʘʩʳװ ʘʙʳʣʜʘʫʳץ ,ʳʥʳʧסײ

ʞʘʣסʘʥ ץʘסʠʜʘʥʳ ײʩʪʘʥʳʧ ʘʣʘʜʳ. ʅʝʛʽʟʽʥʜʝ ʙײʣ ʤʝʭʘʥʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʽʩʢʝ ʘʩʘʜʳ ʜʘ, 

 ʤʝʨʟʽʤʜʽ ץʟʘײ ʧʘʨʘʪʪʳץʫʰʳ ʘץʦʩʳʣʤʘʡ, ʦץ ʘʩʠʝʪʪʝʨץ ʩʽʥʫ, ʩʝʟʽʥʫ ʩʝʢʽʣʜʽװʳʥʫ, ʪסײ

ʞʘʜʳʜʘ ʩʘץʪʘʡ ʘʣʤʘʡʜʳ. ʂʦʥʮʝʧʪʫʘʣʜʳ ʦץʳʪʫʜʳש ʤʘשʳʟʳ -  ʦץʫʰʳ ʥʝʛʝ ʜʝʛʝʥ ʩײʨʘץץʘ 

ʞʘʫʘʧ ʙʝʨʫʜʽ װʡʨʝʥʝʜʽ. ʉʦʥʜʘ סʘʥʘ ʙʽʣʽʤ ʘʣʫʰʳ ʪʘץʳʨʳʧץʘ ʪʝʨʝשʜʝʧ ʙʦʡʣʘʧ, ʢװʨʜʝʣʽ 

ʘץʧʘʨʘʪʪʘʨʜʳ ץʘʙʳʣʜʘʫסʘ ʜʘʡʳʥ ʙʦʣʘʜʳ. ʆʣʘʨ ʛʝʦʛʨʘʬʠʷ ʩʘʙʘסʳʥʜʘ ʪʘץʳʨʳʧʪʳ ʥʘץʪʳ 

ʪʘʣʜʘʧ, ʤʘץʩʘʪץʘ ʞʝʪʫʜʽש ʜײʨʳʩ ʞʦʣʜʘʨʳʥ ʪʘʙʘʜ.r 

 ɹײʣ ʙʘʨʣʳץ ʢʣʘʩץʘ ʪᴅʥ. ɾʘשʘʨʪʳʣסʘʥ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʩᴅʡʢʝʩ ʛʝʦʛʨʘʬʠʷ 

ʩʘʙʘסʳʥʘ ʤסײʘʣʽʤʜʝʨʛʝ ʤʦʣ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄסײʘʣʽʤ ʦץʫʰʳʥʳש ʘץʧʘʨʘʪʪʳ ʰʳʥʘʡʳ 

 ʨʘʩʪʳʨʳʣʫʳʥʘ ʤᴅʥײץ ʨʳʩײʜ שʨʳʣʳʤʳʥʳײץ  שʪʳץʳʣʘʫʳ ʪʠʽʩ. ʉʘʙʘץʘʥʳʥ ʙʘסʘʙʳʣʜʘץ

ʙʝʨʽʣʫʽ ʢʝʨʝʢ. 

 ʂʦʥʮʝʧʪʫʘʣʜʳ ʦץʳʪʫ ʜʝʛʝʥʽʤʽʟ ʥʝʛʽʟʛʽ סײʳʤʜʘʨ ʤʝʥ ʠʜʝʷʣʘʨʜʳש ʥʝʛʽʟʽʥʜʝ ʩʘʧʘʣʳ 

ʦץʳʪʫ. ʆץʳʪʫʜʳש ʢʦʥʩʧʝʢʪ ʤʘʟʤײʥʳʤʝʥ, ʙʽʣʽʤʤʝʥ ʞᴅʥʝ ʜʘסʜʳʣʘʨʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘ 

ʦʪʳʨʳʧ, ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ ʞײʤʳʩʪʘʨʳʥ, ʞʦʙʘʣʘʫʜʳש ʪײʞʳʨʳʤʜʘʤʘʣʳץ ʥʝʛʽʟʜʝʨʽʥ 

 ʘʪʳʥʘʩʳʥ ᴇʟʽʥʜʽʢ ʞʝʢʝץ-ʘʨʳʤץ ʘʥ ʦʨʪʘʤʝʥ ᴅʣʝʤʤʝʥסʦʨʰʘץ ʫʰʳʣʘʨץʩʳʥʘʜʳ. ʆײ

ʢᴇʟץʘʨʘʩʪʘʨʳʥ, ʦʪʙʘʩʳʤʝʥ, ץʦסʘʤʤʝʥ ʞᴅʥʝ ʙʽʨ-ʙʽʨʽʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥ ʜʘʤʳʪʘ 

ʦʪʳʨʳʧ, ʜʘʤʠʜʳ. ɻʝʦʛʨʘʬʠʷ ʩʘʙʘסʳʥʜʘ ᴇʟʜʝʨʽ ʪײʨʘʪʳʥ ʞᴅʥʝ  ᴇʟʛʝ ʜʝ ʝʣʜʽ ʤʝʢʝʥʜʝʨʜʽש 

ʤᴅʜʝʥʠʝʪʽ ʤʝʥ ʢʣʠʤʘʪʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ, ʤᴅʜʝʥʠʝʪʽʥ ʩʘʣʳʩʪʳʨʘ  ʦʪʳʨʳʧ, ײʣʪʪʳץ 

ʧʝʨʩʧʝʢʪʠʚʘʥʳ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 
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 ʂʦʥʮʝʧʪʫʘʣʜʳ ʦץʳʪʫ ץʘʟʽʨʛʽ ʪʘשʜʘ ʩʘʥʜʳץ ʪʝʭʥʦʣʦʛʠʷʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʘ. 

ʄʳʩʘʣʳ ʘץʧʘʨʘʪ ʞʝʪʢʽʟʫ ʢᴇʟʽ ʨʝʪʽʥʜʝ ʢʦʤʧʴʶʪʝʨ, ʪʝʣʝʜʠʜʘʨ, ײʷʣʳ ʪʝʣʝʬʦʥ (ʘʫʜʠʦ, 

ʚʠʜʝʦ) ײץʨʳʣסʳʣʘʨʳʥ ʘʪʘʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʢᴇʧʪʝʛʝʥ 

ʘʨʪʳץʰʳʣʳץʪʘʨʳʥʳש ʙʽʨʽ ï ʦʨʪʘʜʘ ᴇʟ ʦʡʣʘʨʳʥ ʜᴅʣʝʣʜʝʫ. ʄסײʘʣʽʤ ʩʘʙʘץʪʘ ʧʽʢʽʨʪʘʣʘʩʪʘʨ 

ʪʘץʳʨʳʧʪʘʨʳʥ ײʩʳʥʘʜʳ. ʆץʳʪʫʜʳ ʙʘסʘʣʘʫ ʞᴅʥʝ  ʜʘסʜʳʣʘʨʜʳ ʙʽʨʽʢʪʽʨʫ ץʠʳʥ ʙʦʣʤʘʫ 

ʢʝʨʝʢ. 

 ɹʽʣʽʤ ʤʝʥ ʦץʳʪʫʜʳש ʥʝʛʽʟʛʽ ץʘʡʥʘʨ ʢᴇʟʽ - ʤʝʢʪʝʧ ʦץʫʣʳסʳ. פʘʟʽʨʛʽ ʟʘʤʘʥ 

ʪʘʣʘʙʳʥʘ ʩʘʡ, ʦʥʜʘסʳ סʳʣʳʤ ʥʝʛʽʟʜʝʨʽ ʦץʫʰʳʣʘʨʜʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ. 

ʄʳʩʘʣʳ, 6 ʩʳʥʳʧ ʦץʫʰʳʩʳ ʞʝʨ ʙʝʜʝʨʽ ʪʘץʳʨʳʙʳ ʙʦʡʳʥʰʘ ʩײʨʘץʪʘʨסʘ ץʘʨʘʧʘʡʳʤ 

ʞʘʫʘʧ ʙʝʨʝʜʽ. 7 ʩʳʥʳʧʪʘ ʦʣ ʙʽʨʥʝʰʝ ʜʝʨʝʢʢᴇʟʜʝʨʽʥ ʧʘʡʜʘʣʘʥʘʜʳ. 8 ʩʳʥʳʧ ʦץʫʰʳʩʳ 

ʢᴇʟʛʝ ʢᴇʨʽʥʛʝʥ ʘץʧʘʨʘʪʪʳש ʰʝשʙʝʨʽʥʝʥ ʰʳסʳʧ, ʟʝʨʪʪʝʫʣʝʨ ʘʨץʳʣʳ ʙʝʣʛʽʣʽ ʙʽʨ 

 ,ʧʘʨʘʪʪʘʨץʰʽʥ ʘװ ʦʨʳʪʳʥʜʳ ʢʦʥʮʝʧʮʠʷ ʞʘʩʘʫץ ʤʢʽʥ. 9 ʩʳʥʳʧʪʘװʘ ʢʝʣʫʽ ʤסʦʨʳʪʳʥʜʳץ

ʜʝʨʝʢʪʝʨ ʞʠʥʘץʪʘʣʘʜʳ. 

 ʂʦʥʮʝʧʪʫʘʣʜʳ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʦץʫʰʳʣʘʨʜʳש ʦץʫʜʘ סʘʥʘ ʝʤʝʩ ʢװʥʜʝʣʽʢʪʽ 

ᴇʤʽʨʜʝ ʜʝ ץʘʞʝʪ ʙʦʣʘʪʳʥ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ ʘʨץʳʣʳ ʙʽʣʽʤʜʽ ʠʛʝʨʫʛʝ 

ʙʘסʳʪʪʘʣסʘʥ. 

ï ʆץʳʪʫʜʳ ʜʘʤʳʪʘʪʳʥ ʪײʞʳʨʳʤʜʘʤʘʣʳץ ʪʘʣʜʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʰʝשʙʝʨʽʥʜʝ 

ʧᴅʥʘʨʘʣʳװ ץʡʣʝʩʪʽʨʫ. 

ï ʂʦʥʮʝʧʪʫʘʣʜʳ ʪʘʣʜʘʫʜʳש ʘʣסʘʰץʳ ʢʝʟʝשʽ ʘʩʩʦʮʠʘʪʠʚʪʽ ʙʝʡʥʝʣʽ ʢʦʥʮʝʧʮʠʷʥʳ 
 .ʘʙʳʣʜʘʫץ

 ɻʝʦʨʛʘʬʠʷ ʩʘʙʘץʪʘʨʳʥ ʜʘʤʳʪʫ - ʦץʳʪʫʜʳ ײʡʳʤʜʘʩʪʳʨʫ ʬʦʨʤʘʣʘʨʳʥʳש 

ᴅʨʪװʨʣʽʣʽʛʽʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. ʉʘʷʭʘʪʪʘʨ, ʞʦʨʳץʪʘʨ, ʜʘʣʘʣʳץ ʧʨʘʢʪʠʢʘʣʳץ 

ʞײʤʳʩʪʘʨ, ʰʘסʳʥ ץʦʨʳץʪʘʨʜʘסʳ ʵʢʦʣʦʛʠʷʣʳץ ʞײʤʳʩʪʘʨʳ ʦץʳʪʫʜʳש ʪᴅʩʽʣʜʝʨʽ  ʤʳʩʘʣʳ 

ʟʝʨʪʪʝʫʰʽʣʽʢ, ʧʨʦʙʣʝʤʘʣʳץ ʙʘʷʥʜʘʫ ᴅʩʽʨʝʩʝ, ʪʦʧʪʳײ ,ץʞʳʤʜʳײ ץʡʳʤʜʘʩʪʳʨʫ 

ʬʦʨʤʘʣʘʨʳʥʳש ᴅʨʪװʨʣʽʣʽʛʽ ʦץʫʰʳʣʘʨʜʳ ʪᴅʨʙʠʝʣʝʫʜʝ ʤʘשʳʟʜʳ ʨʦʣʴ ʘʪץʘʨʘʜʳ. 

 ʇᴅʥʜʽ ʢʦʥʮʝʧʪʫʘʣʜʳ ʪʘʣʜʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʦץʫʰʳʣʘʨʜʳש ʦץʫʜʘ סʘʥʘ ʝʤʝʩ, 

ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝ ʜʝ ץʘʞʝʪ ʙʦʣʘʪʳʥ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʘʜʳ: 

ʩᴇʟʜʽʢʪʝʨʤʝʥ, ʤᴅʪʽʥʜʝʨʽʤʝʥ ʞײʤʳʩ ʞʘʩʘʡ ʙʽʣʫ; ʩᴇʟʜʝʨʜʽש ʤʘסʳʥʘʣʘʨʳ ʤʝʥ 

ʤʘסʳʥʘʣʘʨʳʥ סײʳʤ ʨʝʪʽʥʜʝ ʪʘʣʜʘʧ, ʞװʡʝʣʝʫ; ᴅʣʝʫʤʝʪʪʽʢ-ʤᴅʜʝʥʠ ʪᴅʞʽʨʠʙʝ ʥʝʛʽʟʽʥʜʝ ʜʝ, 

ᴇʟʽʥʽש ʙʽʣʽʤʽʥ ײץʨʫ ʜʘסʜʳʣʘʨʳ ʥʝʛʽʟʽʥʜʝ, ʞʝʢʝ ʪײʣסʘʥʳץ שʘʩʠʝʪʽ ʨʝʪʽʥʜʝ ʩʳʥʠ ʢᴇʟץʘʨʘʩ, 

ᴇʟʽʥ-ᴇʟʽ ʞװʟʝʛʝ ʘʩʳʨʘ ʙʽʣʫ, ʦʩʳ ʪʝʭʥʦʣʦʛʠʷʤʝʥ ץʘʣʳʧʪʘʩץʘʥ ʦץʫ ʧʨʦʮʝʩʽʥʽש ʦש 

ʵʤʦʮʠʷʣʘʨʳʥ ץʘʙʳʣʜʘʫ ʥʝʛʽʟʽʥʜʝ ʪײʞʳʨʳʤʜʘʤʘʣʳץ ʪʝʢʩʝʨʽʣʛʝʥ ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʫ;

 ʦץʳʪʫʜʘ ʜʘʤʳʪʘʪʳʥ ʪײʞʳʨʳʤʜʘʤʘʣʳץ ʪʘʣʜʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʰʝשʙʝʨʽʥʜʝ 

ʧᴅʥʘʨʘʣʳװ ץʡʣʝʩʪʽʨʫʜʽש ʧᴅʥʜʽʢ-ʪʽʣʜʽʢ ʘʩʧʝʢʪʽʩʽ ʛʫʤʘʥʠʪʘʨʣʳץ ʞᴅʥʝ ʞʘʨʘʪʳʣʳʩʪʘʥʫ 

 ʥʝʛʽʟʛʽ ʙʽʨʣʽʛʽ שʥʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʥʳײʢʽʨʽʢʪʽʨʽʣʛʝʥ ʤʘʟʤ שʳʣʳʤʜʘʨʳ ʧᴅʥʜʝʨʽʥʽס

ʪײʞʳʨʳʤʜʘʤʘ. ʉʦʥʳʤʝʥ ʙʽʨʛʝ ʙʽʟ ʪײʞʳʨʳʤʜʘʤʘʥʳ ʘʢʘʜʝʤʠʷʣʳץ ʧᴅʥʜʝʨ ʰʝשʙʝʨʽʥʝʥ 

ʰʳסʘʪʳʥ ʽʨʛʝʣʽ ʙʽʣʽʤ ʙʝʨʫ ʦʙʲʝʢʪʽʩʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʘʤʳʟ. 

ʀʥʪʝʛʨʘʮʠʷ ʤᴅʜʝʥʠʝʪʪʝʨ ʪײʞʳʨʳʤʜʘʤʘʣʘʨʳ ʜʝשʛʝʡʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ, ʘʣ 

ʪײʞʳʨʳʤʜʘʤʘʣʳץ ʪʘʣʜʘʫ - ʙʽʣʽʤ ʙʝʨʫ ʥᴅʪʠʞʝʣʝʨʽʥ (ʧᴅʥʜʽʢ, ʤʝʪʘʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ ʞʝʢʝ) 

 ʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥװʘ ʤסʩʳʥʫײ ʨʽʥʜʝװʩʫʨʝʪ ʪ (ʢᴇʧʤᴅʜʝʥʠʝʪʪʽ) ץʩʝʤʘʥʪʠʢʘʣʳ-ץʥʜʳʣʳײץ

 .ʨʘʣײץ

 ʊײʞʳʨʳʤʜʘʤʘʣʳץ ʪʘʣʜʘʫ - ʙײʣ ᴅʨʪװʨʣʽ ʤᴅʜʝʥʠʝʪʪʝʨʜʽײץ שʥʜʳʣʳץʪʘʨʳ ʤʝʥ 

ʤʘסʳʥʘʣʘʨʳʥ ʠʥʪʝʨʠʦʨʠʟʘʮʠʷʣʘʫʜʳש ʞᴅʥʝ ʦʣʘʨʜʳש ʥʝʛʽʟʽʥʜʝ ʢᴇʧʤᴅʜʝʥʠʝʪʪʽ ʪײʣסʘʥʳש 

 .ʨʘʣʳײץ שʘʣʳʧʪʘʩʪʳʨʫʜʳץ ʘʫʣʘʨʳʥץʩײʥ ץʩʝʤʘʥʪʠʢʘʣʳ-ץʪʳץʥʜʳʣʳײץ

ʇʝʜʘʛʦʛʠʢʘ סʳʣʳʤʳʥʳש ᴅʨ ʪװʨʣʽ ʩʘʣʘʣʘʨʳʥʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʪᴅʩʽʣʜʝʨ ,ʦץʫ 

ʧʨʦʮʝʩʽʥʽץ שʘʨץʳʥʜʳʣʳסʳʥ ʘʨʪʪʳʨʫסʘ ץʘʙʽʣʝʪʪʽ. ʉʦʥʳש ʙʽʨʽ - ʜʠʜʘʢʪʠʢʘʣʳץ 

ʢᴇʨʥʝʢʽʣʽʢʪʽש ʙᴇʣʽʛʽ ʨʝʪʽʥʜʝ ʙʽʣʽʤ ʙʝʨʫ ʙʽʣʽʤʜʝʨʽʥ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ 

ʥʳʩʘʥʜʘʨʳ.ʀʥʥʦʚʘʮʠʷʣʳס ץʳʣʳʤʠ-ᴅʜʽʩʪʝʤʝʣʽʢ ᴅʟʽʨʣʝʤʝʣʝʨ ʘʫץʳʤʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʛʝ ʙʘסʳʪʪʘʣʳʧ, ʤסײʘʣʽʤʜʝʨ ʤʝʥ ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤ ʙʝʨʫʜʽ ʚʠʟʫʘʣʜʳ 
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 ʫץʦʡʣʘʫ, ʙʽʣʽʤ ʤʝʥ ʦ ץʘʥʜʘ ʚʠʟʫʘʣʜʳ, ʦʡʣʘʫ; ʢʦʤʧʦʟʠʮʠʷʣʳץʘʙʳʣʜʘʫ  ʙʝʡʥʝʣʽ, ʘʪʘʧ ʘʡʪץ

ᴅʨʝʢʝʪʪʝʨʽʥ ʙʝʡʥʝʣʽ ʪװʨʜʝ ʢᴇʨʩʝʪʫ ʜʘסʜʳʣʘʨʳʥ;  ץʘʣʳʧʪʘʩʪʳʨʘʜ rʞᴅʥʝ ʜʘʤʳʪʘʜʳ 

 ɽʛʝʨ ʙʘʣʘʣʘʨ ʘʙʩʪʨʘʢʪʽʣʽ סײʳʤʜʘʨʤʝʥ ʦʩʳ סײʳʤʜʘʨʜʳ ʪװʩʽʥʫʜʽש ʙʝʨʽʢ ʥʝʛʽʟʽʥ 

ʝʩʪʝ ʩʘץʪʘʫסʘ ʞᴅʥʝ ʞʘʪʪʘʧ ʘʣʫסʘ װʡʨʝʥʝʜʽ, ʙײʣ ᴅʨʽ ץʘʨʘʡ ʦץʫʜʳש ʙʝʨʽʢ ʥʝʛʽʟʽ ʝʤʝʩ. 

ʂװʥʜʝʣʽʢʪʽ ʩʘʙʘץʪʘ  ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ ʦץʫʰʳʣʘʨʜʳסײ שʳʤʜʘʨʜʳ ʪװʩʽʥʫʽʥ ʜʘʤʳʪʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ: 

 ʅʘץʪʳ ʤʳʩʘʣʜʘʨ ʤʝʥ ʥʘץʪʳ ʦʙʲʝʢʪʽʣʝʨ (ʤʘʥʠʧʫʣʷʪʦʨʣʘʨ) 

 ʂᴇʨʥʝʢʪʽ ʩʫʨʝʪʪʝʨ 

 ᴄʜʽʩʪʝʨ ʤʝʥ ʠʜʝʷʣʘʨʜʳ ʪʘʣץʳʣʘʫ 

 ɹʽʨʥʝʰʝ ʙʝʡʥʝʣʝʫʜʽ ץʦʣʜʘʥʫ ʢװʥʜʝʣʽʢʪʽ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʤץײʠʷʪ ʝʥʛʽʟʽʣʛʝʥ, 

ʦʩʳʣʘʡʰʘ ʦץʫʰʳʣʘʨ ᴇʟʜʝʨʽ ʦץʳʧ ʞʘʪץʘʥ סײʳʤʜʘʨʜʳ ʰʳʥʘʡʳ ʪװʩʽʥʝʜʽ. 

 ʉʦסשʳ ʟʝʨʪʪʝʫʣʝʨʛʝ ʩᴅʡʢʝʩ, ʙʽʟ ʪײʞʳʨʳʤʜʘʤʘʣʳץ ʪװʩʽʥʽʢʪʽװ שʰ ʪʽʨʝʛʽ - ʙʝʡʥʝʣʝʫ, 

ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʤʘʥʠʧʫʣʷʮʠʷ ʝʢʝʥʽʥ ʙʽʣʜʽʢ. ɹײʣ ʛʝʦʛʨʘʬʠʷʥʳ ʦץʳʪʫʜʳש ᴇʟʘʨʘ 

ʙʘʡʣʘʥʳʩʪʳ ʪᴅʩʽʣʜʝʨʽ ʦץʫʰʳʣʘʨסʘ ʞʘʫʘʧ ʠʜʝʷʩʳʥ ʪװʩʽʥʫʛʝ, ʙʽʣʽʤʽʥ ʜʘʤʳʪʫסʘ ʞᴅʥʝ ʩʦʣ 

ʪװʩʽʥʽʢʪʽ ʪʠʽʤʜʽ ץʦʣʜʘʥʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ɹסײʘʥ ʤʦʜʝʣʴʜʝʫ ᴅʜʽʩʽʥ ץʦʩʳשʳʟ, ʦʥʜʘ ʙʽʟ 

ʚʠʟʫʘʣʜʳʣʳץ ʘʨץʳʣʳ ʪװʩʽʥʽʢʪʽ ʢʝשʝʡʪʝʤʽʟ. 

 ʞʦʣʳ 3 שʳʤʜʳ ʦʡʣʘʥʫʜʳ ʜʘʤʳʪʫʜʳסױ 

 1. ʉʘʥʘʪʪʘʨסʘ ʙᴇʣʫ, ʘʪʘʫ ʞᴅʥʝ ʩײʨʳʧʪʘʫ ᴅʨʝʢʝʪʪʝʨʽʥ ץʦʣʜʘʥʫ: ɾʝʢʝ סײʳʤʜʘʨʜʳ 

ʪװʩʽʥʫ װʰʽʥ ʦץʫʰʳʣʘʨ ʤʳʩʘʣʜʘʨʤʝʥ ʝʤʝʩ, ʪװʩʽʥʽʢʪʝʨʤʝʥ ʞᴅʥʝ ʘʪʨʠʙʫʪʪʘʨʤʝʥ ʪʘʥʳʩ 

ʙʦʣʫʳ ʢʝʨʝʢ. ɹʽʟ ʦץʫʰʳʣʘʨסʘ: çɹײʣ ץʘʣʘʡ?è - ʜʝʧ ʩײʨʘʡ ʘʣʘʤʳʟ ʞᴅʥʝ ʦʣʘʨʜʳ ʥʝʛʽʟʛʽ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʩʠʧʘʪʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʤʽʟ. ʄʳʩʘʣʳ, ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ʟʝʨʪʪʝʡʪʽʥ 

ʞʘʩ ʙʘʣʘʣʘʨסʘ ʫʣʴʷ, ʪʦסʘʥ, ʙᴇʨʝʥʝ, ʘʢʚʘʨʠʫʤ, ץʦʷʥ ʪʦʨʳ ʤʝʥ ʭʘʡʫʘʥʘʪʪʘʨ ʙʘסʳʥʳש 

ʩʫʨʝʪʪʝʨʽʥ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ ʞᴅʥʝ ʙײʣ װʡʣʝʨʜʽש ʙʽʨ -ʙʽʨʽʥʝ ץײʩʘʩʪʳסʳʥ ʥʝʤʝʩʝ 

ʘʡʳʨʤʘʰʳʣʳסʳʥ ʩʠʧʘʪʪʘʫʜʳ ʩײʨʘʫסʘ ʙʦʣʘʜʳ. ʆʩʳ ʤʳʩʘʣʜʘʨ ʤʝʥ ʤʝʢʝʥʜʝʡʪʽʥ 

ʦʨʳʥʜʘʨʜʳ ʩʘʣʳʩʪʳʨʘ ʦʪʳʨʳʧ, ʦץʫʰʳʣʘʨ ʪʽʨʰʽʣʽʢ ʝʪʫ ʦʨʪʘʩʳ-ʙײʣ ʞʘʥʫʘʨʣʘʨʜʳש 

 .ʩʽʥʝʜʽװʠ ʦʨʪʘ ʝʢʝʥʽʥ ʪסʘʪʪʘʥʜʳʨʳʣʘʪʳʥ ʪʘʙʠסʘʥʘץ ʘʞʝʪʪʽʣʽʢʪʝʨʽץ

 ʆץʫʰʳʣʘʨʜʘʥ ʩʘʥʘʪʪʘʫʜʳ, ʘʪʘʫʜʳ ʞᴅʥʝ ʩײʨʳʧʪʘʫʜʳ ʩײʨʘʡ ʦʪʳʨʳʧ, ʙʽʟ ʦʣʘʨʜʳ 

ʢʝʡʽʥʽʨʝʢ ʪʦʧʪʘ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʢװʨʜʝʣʽ ʦʡʣʘʫסʘ ʜʘʡʳʥʜʘʡʤʳʟ ʞᴅʥʝ ץʘʪʝ ʪװʩʽʥʽʢʪʝʨʜʽ 

ʘʟʘʡʪʘʤʳʟ.ʊײʞʳʨʳʤʜʘʤʘʥʳ ץʘʣʳʧʪʘʩʪʳʨʫ ᴅʨʝʢʝʪʪʝʨʽ: 

 ʀᴅ ʞᴅʥʝ ɾʦץ ʪʘשʙʘʣʘʥסʘʥ T-ʜʠʘʛʨʘʤʤʘʩʳʥ ʞʘʩʘשʳʟ ʞᴅʥʝ ʦץʫʰʳʣʘʨסʘ 

ʢᴇʧʙײʨʳʰ ʩʠʷץʪʳ סײʳʤʜʘʨʜʳש ʤʳʩʘʣʜʘʨʳ ʤʝʥ ʤʳʩʘʣʜʘʨʳʥ ʩײʨʳʧʪʘשʳʟ. 

ʆץʫʰʳʣʘʨסʘ ʪײʞʳʨʳʤʜʘʤʘʣʳץ ʤʳʩʘʣʜʘʨ ʙʝʨʽשʽʟ ʞᴅʥʝ ʦʣʘʨʜʳ ʦʨʪʘץ 

ʘʪʨʠʙʫʪʪʘʨʜʳ ʪʘʙʫסʘ ʞᴅʥʝ çʂᴇʰʽ -ץʦʥ - _____è ʩʠʷץʪʳ ʰʝשʙʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, 

ᴇʟʜʝʨʽʥʽש ʘʥʳץʪʘʤʘʣʘʨʳʥ ʞʘʟʫסʘ ʰʘץʳʨʳשʳʟ. 

ʊײʞʳʨʳʤʜʘʤʘʤʝʥ ʙᴇʣʽʩʽשʽʟ ʞᴅʥʝ ʦץʫʰʳʣʘʨʜʘʥ ʤʳʩʘʣʜʘʨ ʞʘʩʘʤʘʫʜʳ ʩײʨʘשʳʟ. 

ʆʣʘʨʜʳ ʩᴇʟʜʝʨʤʝʥ ʥʝʤʝʩʝ ʩʫʨʝʪʪʝʨʤʝʥ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ. ʆץʫʰʳʣʘʨʜʳש 

ʠʣʣʶʩʪʨʘʮʠʷʣʘʨʳ ʦʨʳʥʜʘʫʰʳ סײʳʤʳʥ ʢᴇʨʩʝʪʝʜʽ; ʦץʫʰʳʣʘʨ ʢᴇʨʝʨʤʝʥʜʝʨʜʽש ʘʣʜʳʥʜʘ 

ʙʦʣʫ ʩʠʷץʪʳ ʘʪʨʠʙʫʪʪʘʨʜʳ ʪʘʙʫ װʰʽʥ ʩʫʨʝʪʪʝʨʜʽ ʙʽʨʣʝʩʽʧ ʪʘʣʜʘʡʜʳ. 2. ʆץʫʰʳʣʘʨʜʘʥ 

ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʫʜʳ ʩײʨʘשʳʟ. ʆץʫʰʳʣʘʨ ʙʽʨʣʽʢʧʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʝ ʦʪʳʨʳʧ,  ᴅʨ ʪװʨʣʽ 

ʢʦʥʪʝʢʩʪʪʝʨʜʽ ʟʝʨʪʪʝʧ, ʽʩ -ᴅʨʝʢʝʪʪʝʛʽ סײʳʤʜʘʨʜʳ ʩʫʨʝʪʪʝʡʜʽ. ʄʳʩʘʣʳ, 11-ʩʳʥʳʧʪʘ 

ʘʫʜʘʥʜʘʩʪʳʨʫ ʪʘץʳʨʳʙʳʥ ᴇʪʢʝʥʜʝ ʞʘʣʧʳ ʪʘץʳʨʳʧʪʳ סײʳʥʫ װʰʽʥ ʦץʫʰʳʣʘʨʪʘʙʣʠʮʘ 

ʞʘʩʘʧ, ʞʽʢʪʝʫ ʩʳʟʙʘʩʳʥʜʘסʳ ʤᴅʣʽʤʝʪʪʝʨʤʝʥ ʪʘʥʳʩʘʜʳ. פʘʨʩʳʣʳץ ʧʝʥ ץײץʳץʪʘʨ ʩʠʷץʪʳ 

 ʤʳʩʳ ʙʘʨʳʩʳʥʜʘײʞ שʫʰʳʣʘʨ ᴇʟʜʝʨʽʥʽץʳʤʜʘʨ ʘʨʘʩʳʥʜʘ ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʘ ʦʪʳʨʳʧ, ʦסײ

ʥʘץʪʳ ʩʫʨʝʪʪʝʤʝʣʝʨ ʘʨץʳʣʳ ʪʘץʳʨʳʧʪʳ ʪʘץʳʨʳʧʰʘʣʘʨסʘ ʙᴇʣʝ ʦʪʳʨʳʧ, ʪװʩʽʥʝʜʽ. 

 ɾʘʣʧʳʣʘʫʜʳ ץʦʣʜʘʫ װʰʽʥ ʙʽʟ ʦץʫʰʳʣʘʨʜʳסײ שʳʤʜʘʨʜʳ ʙʘʡʣʘʥʳʩʪʳʨʫʳʥ ʪʘʣʘʧ 

ʝʪʝʪʽʥ ʪʘʧʩʳʨʤʘʣʘʨ ײץʨʘʩʪʳʨʘ ʘʣʘʤʳʟ. ʄʳʩʘʣʳ, ʤʝʥʽ7 ש -ʩʳʥʳʧʪʘסʳ ᴅʣʝʫʤʝʪʪʘʥʫ 

ʩʘʙʘסʳʥʜʘסʳ ʦץʫʰʳʣʘʨ ʪײʨʘץʪʳʣʳץ ʙᴇʣʽʤʽʥʽש ʩʦשʳʥʜʘ ʪײʞʳʨʳʤʜʘʤʘʣʳץ ʢʘʨʪʘ 

ʞʘʩʘʜʳ. ʆʣʘʨ סײʳʤʜʘʨʜʳ ʠʝʨʘʨʭʠʷʣʳץ ʪװʨʜʝ ʩʘʣʳʩʪʳʨʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ ʦʣʘʨʜʳש 

ʘʨʘʩʳʥʜʘסʳ ץʘʪʳʥʘʩʪʘʨʜʳ ʩʠʧʘʪʪʘʫ װʰʽʥ ʙʘʡʣʘʥʳʩʪʳʨʫʰʳ ʩᴇʟʜʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, 



123 

 

 שʢʘʨʪʘʥʳ ץʞʳʨʳʤʜʘʤʘʣʳײʥʝʛʽʟʛʽ ʠʜʝʷʣʘʨʳʥ ʪ שʘʪʳʥʘʩ ʞʘʩʘʜʳ. ʄʝʥ ʦʣʘʨʜʳץ- ʘʨʳʤץ

ʞʘʥʳʥʜʘ ʤᴅʣʽʤʜʝʤʝ ʪװʨʽʥʜʝ ʢᴇʨʩʝʪʫʽʥ ʩײʨʘʜʳʤ. ɹײʣ ʽʩ -ʰʘʨʘʣʘʨʜʳ ᴇʪʢʽʟʛʝʥʜʝ, 

ʦץʫʰʳʣʘʨʜʳש ʘʣʜʳסשʳ ʦץʫʜʘʥ ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʦʣʘʨʜʳש 

ʦʡʣʘʫʳʥ ץʦʣʜʘʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʤʘשʳʟʜʳ. 

ʂʦʥʮʝʧʪʫʘʣʜʳ ʢʘʨʪʘ ʜʝʛʝʥʽʤʽʟ ʥʝ?  ʂʦʥʮʝʧʪʫʘʣʜʳ ʢʘʨʪʘ ï ʙײʣ ʪײʞʳʨʳʤʜʘʤʘʣʘʨ 

ʤʝʥ ʠʜʝʷʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʙʝʡʥʝʣʝʡʪʽʥ ʩʭʝʤʘ. ʂᴇʧ ʞʘסʜʘʡʜʘ ʠʜʝʷʣʘʨ 

(ʥʝʤʝʩʝ ʢʦʥʮʝʧʮʠʷ) ʙʣʦʢʪʘʨ ʥʝ ʰʝשʙʝʨ ʪװʨʽʥʜʝ ʢᴇʨʩʝʪʽʣʝʜʽ. 

ʂʦʥʮʝʧʪʫʘʣʜʳץ ʢʘʨʪʘʣʘʨ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥ ʞʝשʽʣʜʝʪʝʜʽ: 

- ɺʠʟʫʘʣʜʳ ʬʦʨʤʘʪʪʳש ʘʨץʘʩʳʥʜʘ ʘץʧʘʨʘʪʪʳ ʠʛʝʨʫʜʽ ʞʝשʽʣʜʝʪʫ. 

- ɾʘשʘ ʞᴅʥʝ ʝʩʢʽ ʠʜʝʷʣʘʨʜʳ ʙʽʨʽʢʪʽʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʞʘשʘ ʘץʧʘʨʘʪ ץʘʣʳʧʪʘʩʪʳʨʫ 
ʘʨץʳʣʳ װʣʢʝʥ ʩʫʨʝʪʪʽ ʪװʩʽʥʫʛʝ ʢᴇʤʝʢʪʝʩʫ. 

- ʄʠ ʰʘʙʫʳʣʳʥʘ ʢᴇʤʝʢʪʝʩʫ ʞᴅʥʝ ʞʦסʘʨʳ ʜʝשʛʝʡʣʽ ʦʡʣʘʫʜʳ ʜʘʤʳʪʫ. 

- ɾʘשʘ ʠʜʝʷʣʘʨ ʤʝʥ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʘʥʳץʪʘʫסʘ ʢᴇʤʝʪʝʩʫ. 

- ʂװʨʜʝʣʽ ʠʜʝʷʣʘʨʜʳ ʦשʘʡ ʪװʩʽʥʫʛʝ ʢᴇʤʝʢʪʝʩʫ, 

- ɹʽʨʣʝʩʢʝʥ ʦץʳʪʫסʘ ʳץʧʘʣ ʝʪʫ. 

- ʐʳסʘʨʤʘʰʳʣʳץ ʦʡʣʘʫʜʳ ʜʘʤʳʪʫ. 

 .ʪʘʫץʪʘʨʜʳ ʘʥʳץʘʞʝʪ ʙʦʣʘʪʳʥ ʘʡʤʘץ ʘʡʪʘʣʘʫץ ʦʩʳʤʰʘ ʙʽʣʽʤ ʥʝʤʝʩʝפ -

 ɯʩ -ᴅʨʝʢʝʪʪʽש ʙʘʡʣʘʥʳʩʪʳ סײʳʤʜʘʨʳ: ʆץʫʰʳʣʘʨʜʳ ʪʘʨʘʫʜʘ ʟʝʨʪʪʝʣʝʪʽʥ ʙʝʣʛʽʣʽ 

ʙʽʨ ʪײʞʳʨʳʤʜʘʤʘʥʳש ʨᴇʣʽʥ ʘʣʫסʘ ʰʘץʳʨʳשʳʟ ʞᴅʥʝ ʦʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳ ᴅʨ ʪװʨʣʽ 

 ʳʟ. ʉʦʜʘʥשʨʘײʙʝʨʛʝ ʦʪʳʨʫʳʥ ʩשʨʘʪʳʥ ʰʝײʩʳʥʘʪʳʥ ʪᴇʨʪ ʥʝʤʝʩʝ ʙʝʩ ʘʜʘʤʥʘʥ ʪײ ʳʤʜʳסײ

ʢʝʡʽʥ ʦʣʘʨ ʙʽʨ -ʙʽʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘʜʳ, ץʘʣʘʡ ʞᴅʥʝ ʥʝʣʽʢʪʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥʳʥ 

ʪװʩʽʥʜʽʨʝʜʽ, ʘʣʜʳʥ ʘʣʘ ʦץʳʪʫʜʘʥ ʘʣʳʥסʘʥ ʜᴅʣʝʣʜʝʨʜʽ ץʦʣʜʘʥʘʜʳ. 

 ʆץʫʰʳʣʘʨʜʘʥ ʙʽʨʥʝʰʝ ʞʘסʜʘʡʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽ ʙʽʨʣʝʩʽʧ ʩʠʥʪʝʟʜʝʫʜʽ ʩײʨʘʡʪʳʥ 

ʛʨʘʬʠʢʘʣʳײ ץʡʳʤʜʘʩʪʳʨʫʰʳʣʘʨʜʳ ץʦʣʜʘʥʳשʳʟ. ʄʳʩʘʣʳ, ʦץʫʰʳʣʘʨʜʳ ʪײʨʘץʪʳ ʜʘʤʫ 

ʪʫʨʘʣʳ ʦץʫסʘ ʰʘץʳʨʳשʳʟ ʞᴅʥʝ ʦʣʘʨסʘ çᴇʟʛʝʨʽʩ ʞʘʩʘʫʰʳʣʘʨ ץʠʳʥʜʳץʪʳ ץʘʣʘʡ ʞʝשʝʜʽ?è 

 3. ʊʨʘʥʩʤʠʩʩʠʷʥʳ ʞʦʩʧʘʨʣʘʫ: ʆץʫʰʳʣʘʨʜʳ סײʳʤʜʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʞᴅʥʝ 

ʦʣʘʨʜʳש ʘʨʘʩʳʥʜʘ ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʫסʘ ʳʥʪʘʣʘʥʜʳʨʘʪʳʥ ʽʩ -ᴅʨʝʢʝʪʪʝʨ ʤʠʜʳ 

ʪʨʘʥʩʤʠʩʩʠʷסʘ ʜʘʡʳʥʜʘʡʜʳ - ʙʽʟ ʪײʞʳʨʳʤʜʘʤʘʣʳץ ʦʡʣʘʫʜʳש ʦʩʳ ʢʝʟʝשʜʝʨʽʥʽש 

ᴅʨץʘʡʩʳʩʳʥʜʘ ʦץʫʰʳʣʘʨסʘ ʜʝʨʝʢʩʽʟ ʪװʨʜʝ ʦʡʣʘʫסʘ ʞᴅʥʝ çʉʦʥʳʤʝʥ ʥʝ?è ʉײʨʘסʳʥ 

ʘʥʳץʪʘʫסʘ ʢᴇʤʝʢʪʝʩʝʤʽʟ. ʦʣʘʨʜʳש ʜʘʡʳʥʜʳסʳ. ʆץʫʰʳʣʘʨ סײʳʤʜʘʨ ʘʨʘʩʳʥʜʘ ʙʘʡʣʘʥʳʩ 

ʦʨʥʘʪʳʧ, ʦʣʘʨʜʳ ʪװʩʽʥʽʢ ʨʝʪʽʥʜʝ ʪװʩʽʥʜʽʨʛʝʥ ʩʦש, ʙʽʟ ʦʣʘʨʜʳ ʞʘשʘ ʞʘסʜʘʡʣʘʨʜʘ 

 ʳʥ ʞᴅʥʝ ʘʣʳʩ ʢʦʥʪʝʢʩʪʢʝ ᴇʟץʘ ʞʘסʫʰʳʣʘʨץʣ ʦײʤʢʽʥʜʽʢ ʙʝʨʝ ʘʣʘʤʳʟ. ɹװʘ ʤסʦʣʜʘʥʫץ

ʙʽʣʽʤʽʥʽש ʩᴅʡʢʝʩʪʽʛʽʥ ʢᴇʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ʊʨʘʥʩʬʝʨʣʽʢ ᴅʨʝʢʝʪʪʝʨ: 

 ʦץʫʰʳʣʘʨʜʳ ʞʘשʘ ʞʘסʜʘʡʣʳץ ʟʝʨʪʪʝʫʜʽ ʪװʩʽʥʫʛʝ ʞᴅʥʝ ʦʣʘʨʜʳ ᴇʟ ʪװʩʽʥʽʢʪʝʨʽʥ 

 ʜʘʡʜʳסʘ ʞʘשʳʟ: ʞʘשʨʘײʘʨʘʫʜʳ ʩץ ʘʡʪʘץ ʳʟ. ʆʣʘʨʜʘʥ ᴇʟ ʦʡʣʘʨʳʥשʳʨʳץʘ ʰʘסʦʣʜʘʥʫץ

ʟʝʨʪʪʝʫʜʽ ץʦʩʫ װʰʽʥ ʙʘʩʪʘʧץʳ ʠʜʝʷʤʳʟʜʳ ץʘʣʘʡ ᴇʟʛʝʨʪʫʽʤʽʟ ʢʝʨʝʢ? 

 ʆץʫʰʳʣʘʨʜʳ ʤᴅʣʽʤʜʝʤʝʛʝ ʢᴇʟץʘʨʘʩ ʙʽʣʜʽʨʫʛʝ ʞᴅʥʝ ʙײʨʳʥ ʘʣסʘʥ ʙʽʣʽʤʜʝʨʽ ʤʝʥ 

ʪװʩʽʥʽʢʪʝʨʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʪʘʣץʳʣʘʫסʘ ʰʘץʳʨʳשʳʟ. ʄʳʩʘʣʳ, çʊײʨʘץʪʳ ʜʘʤʫ 

ʪײʞʳʨʳʤʜʘʤʘʩʳʥʳש ᴇᴇʘסʠʜʘʪʪʘʨʳè  ʙᴇʣʽʤʽʥʽש ʩʦשʳʥʜʘ ʪʘʣץʳʣʘʥʫʳ ʤװʤʢʽʥ. 

 ʉײʨʘʫʣʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʦץʳʪʫסʘ ʤʘʤʘʥʜʘʥסʘʥ ʤסײʘʣʽʤ ʦץʫʰʳʣʘʨʜʳש 

ʪײʞʳʨʳʤʜʘʤʘʣʳץ ʪװʩʽʥʽʢʪʽ ץʘʣʘʡ ʜʘʤʳʪʫ ʢʝʨʝʢʪʽʛʽʥ ʥʘץʪʳ ʙʽʣʝʜʽ. ʇʝʜʘʛʦʛʠʢʘʣʳץ 

 .ʩʳ ʧʘʡʜʘʣʘʥʘʜʳץʳʪʫ ᴅʜʽʩʪʝʨʽʥ ᴇʪʝ ʞʘץʳʣʳ ʦץʳʪʫ ʘʨץʙʘʩʳʥʜʘ  ʪʽʢʝʣʝʡ ʦ שʳʟʤʝʪʪʽץ

 ʆץʳʪʫ ᴅʜʽʩʪʝʨʽ ʜʘʤʳסʘʥ ʩʘʡʳʥ, ᴅʩʽʨʝʩʝ ᴅʨ ʩʘʙʘץץʘ  ʪᴅʞʽʨʠʙʝʥʽ ʝʥʛʽʟʛʝʥʥʝʥ ʢʝʡʽʥ,  

ʦץʫʰʳʣʘʨסʘ ʦʣʘʨʜʳש ʪײʞʳʨʳʤʜʘʤʘʣʳץ ʪװʩʽʥʽʢʪʝʨʽʥ ʜʘʤʳʪʫסʘ ʢᴇʤʝʢʪʝʩʫ װʰʽʥ 

ʟʝʨʪʪʝʫʰʽʣʽʢ ʞײʤʳʩʪʘʨ ʤʝʥ ʧʨʘʢʪʠʢʘʣʳץ ʞײʤʳʩʪʘʨʜʳ ʞʠʽ ץʦʣʜʘʥʫ ʢʝʨʝʢ. 

 ʆץʫʰʳʣʘʨ ʜʘ, ʘʪʘ -ʘʥʘʣʘʨ ʜʘ ʤʝʥʽש ʦʣʘʨסʘ ʪᴇʪʝ ʞʦʣʜʘʨ ʤʝʥ ʘʣʛʦʨʠʪʤʜʝʨʜʽ 

 ʞʳʨʳʤʜʳ ʩᴇʡʣʝʫʽʥ ʞᴅʥʝײʪ שʫʰʳʣʘʨʜʳץʘʣʘʡʜʳ. ɼʝʛʝʥʤʝʥ, ʤʝʥ ʦץ ʡʨʝʪʢʝʥʽʤʜʽװ

ʦʡʣʘʫʳʥ ʝʩʪʽʛʝʥʜʝ, ʙײʣ ʢװʨʝʩ ʦʣʘʨʜʳ ʪʝʢ ʤʝʥʽש ʩʳʥʳʙʳʤʜʘ סʘʥʘ ʝʤʝʩ, ʢװʥʜʝʣʽʢʪʽ 
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ᴇʤʽʨʜʝ ʜʝ ץʘʫʽʧʪʽ ᴅʨʝʢʝʪʪʝʨʛʝ ʜʘʡʳʥʜʘʡʪʳʥʳʥʘ ʩʝʥʽʤʜʽʤʽʥ. ɹײʣ ᴇʟʽʥʝ ʜʝʛʝʥ ʩʝʥʽʤʜʽʣʽʢʢʝ 

ʞᴅʥʝ ʧʨʦʙʣʝʤʘסʘ ʪʘʧ ʙʦʣסʘʥ ʢʝʟʜʝ ʦʣʘʨʜʳש ʟʝʨʪʪʝʫʛʝ ʪײʨʘʨʣʳץ ʠʜʝʷʣʘʨʳ ʙʘʨ ʝʢʝʥʜʽʛʽʥʝ 

ʩʝʥʽʤʜʽʣʽʢʢʝ ᴅʢʝʣʝʜʽ ʜʝʧ װʤʽʪʪʝʥʝʤʽʥ. 
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ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ (ʉʂʆ) ʷʚʣʷʝʪʩʷ ʩʪʘʨʝʡʰʠʤ ʨʘʡʦʥʦʤ ʙʦʛʘʨʥʦʛʦ 

ʟʝʤʣʝʜʝʣʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ, ʥʘʩʯʠʪʳʚʘʶʱʝʛʦ 270-ʣʝʪʥʶʶ ʠʩʪʦʨʠʶ ʩ ʤʦʤʝʥʪʘ 

ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʦʙʦʨʦʥʠʪʝʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ çɻʦʨʴʢʘʷ ʣʠʥʠʷè. ɸʛʨʦʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʩʪʘʣʘ ʧʨʠʯʠʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʦʜʥʦʛʦ ʠʟ ʩʘʤʳʭ ʩʪʘʨʦʦʩʚʦʝʥʥʳʭ ʨʘʡʦʥʦʚ  ʉʂʆ ï ʐʘʣ ʘʢʳʥʘ (ʜʘʣʝʝ ï  

ʨʘʡʦʥ), ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʝʛʦ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʅʘʭʦʜʷʩʴ ʚ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ 

ʢʦʣʦʯʥʦʡ ʣʝʩʦʩʪʝʧʠ ʠ ʩʝʚʝʨʥʦʡ (ʙʦʛʘʪʦʨʘʟʥʦʪʨʘʚʥʦʡ) ʩʪʝʧʠ ʩ ʩʘʤʳʤʠ ʧʣʦʜʦʨʦʜʥʳʤʠ ʚ 

ʩʪʨʘʥʝ ʧʦʯʚʘʤʠ (ʯʝʨʥʦʟʝʤʳ ʦʙʳʢʥʦʚʝʥʥʳʝ ʠ ʚʳʱʝʣʦʯʝʥʥʳʝ), ʪʝʨʨʠʪʦʨʠʷ ʨʘʡʦʥʘ 

ʧʦʜʚʝʨʛʣʘʩʴ ʠʥʪʝʥʩʠʚʥʦʡ ʨʘʩʧʘʰʢʝ ʧʝʨʝʩʝʣʝʥʮʘʤʠ ʚ ʭʦʜʝ ʥʝʩʢʦʣʴʢʠʭ ʚʦʣʥ ʦʩʚʦʝʥʠʷ 

ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʩʣʦʞʠʣʩʷ ʪʘʢʦʡ 

ʫʨʦʚʝʥʴ ʦʨʛʘʥʠʟʘʮʠʠ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ 

ʘʛʨʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʜʝʪʝʨʠʦʨʘʮʠʷ ʘʛʨʦʩʬʝʨʳ, ʯʪʦ 

ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ɸʇʂ). ɺʩʝ ʫʩʠʣʠʚʘʶʱʠʡʩʷ ʘʛʨʘʨʥʳʡ 

ʧʨʦʬʠʣʴ ʵʢʦʥʦʤʠʢʠ ʨʘʡʦʥʘ ʜʝʣʘʝʪ ʟʘʧʨʦʩ ʥʘ ʫʣʫʯʰʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ  

ʤʝʭʘʥʠʟʤʦʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʜʦʣʷ ʘʛʨʦʩʝʢʪʦʨʘ ʚ ʩʪʨʫʢʪʫʨʝ ʚʘʣʦʚʦʛʦ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 70%. ʄʝʞʜʫ ʪʝʤ, ʚʥʝʜʨʝʥʠʝ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɸʇʂ ʨʘʡʦʥʘ ʚ ʩʚʝʪʝ ʧʝʨʝʭʦʜʘ ʢ çʟʝʣʝʥʦʤʫ ʟʝʤʣʝʜʝʣʠʶè [1,2]. ʅʘ 

ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʦʪʩʫʪʩʪʚʫʝʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ 

ʦʭʨʘʥʘ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʟʝʤʝʣʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʩʪʘʨʠʥʢʝ, ʣʠʰʴ ʰʘʙʣʦʥʥʳʤʠ (ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤʠ) ʜʦʟʘʤʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʠ ʪʦ ï ʚʥʦʩʠʤʳʭ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʂʘʢ ʥʠʢʦʛʜʘ 

ʘʢʪʫʘʣʴʥʳ  ʚʦʧʨʦʩʳ ʟʘʱʠʪʳ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʘʩʰʠʨʝʥʥʦʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʨʦʜʠʷ  ʧʘʭʦʪʥʳʭ ʧʦʯʚ ʢʘʢ ʦʩʥʦʚʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʨʘʡʦʥʘ. 

ʇʨʦʚʝʜʝʥʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʨʘʡʦʥʘ  ï ʚʘʞʥʳʡ ʰʘʛ ʥʘ ʧʫʪʠ ʢ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʳʥʦʯʥʦʡ 



125 

 

ʵʢʦʥʦʤʠʢʠ, ʩʪʘʥʦʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʩʥʦʚ ʫʩʪʦʡʯʠʚʦʛʦ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʠʭ ʚʥʝʜʨʝʥʠʷ [3]. ʉʦʚʨʝʤʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʨʘʡʦʥʘ ʚʳʟʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʨʝʚʦʛʫ, ʫʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ Ĳ 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʘʛʨʦʣʘʥʜʰʘʬʪʘʤʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʘʰʥʠ (ʨʠʩ.).  

ʂʦʥʪʠʥʫʘʣʴʥʦʝ ʵʢʩʪʝʥʩʠʚʥʦʝ  ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ (ʩ ʢʦʥʮʘ XIX  ʚ. ï ʥʘʯʘʣʘ 

ʤʘʩʩʦʚʦʡ ʢʨʝʩʪʴʷʥʩʢʦʡ ʢʦʣʦʥʠʟʘʮʠʠ ʨʝʛʠʦʥʘ) ʧʨʠʚʝʣʦ ʢ ʠʩʪʦʱʝʥʠʶ ʧʦʯʚʝʥʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʯʪʦ ʦʙʫʩʣʦʚʠʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʨʘʮʠʦʥʘʣʴʥʳʭ ʥʘʫʯʥʦ-

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʘ ʥʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʨʝʢʪʠʚʥʳʭ 

ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ. ʉʦʚʨʝʤʝʥʥʳʝ ʨʝʘʣʠʠ ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ ʧʦʠʩʢ ʘʢʪʫʘʣʴʥʳʭ 

ʧʦʜʭʦʜʦʚ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʟʝʤʝʣʴʥʳʭ), 

ʦʙʲʝʜʠʥʠʚʰʠʭ ʚ ʩʝʙʝ ʩʦʮʠʘʣʴʥʳʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ,  ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ. ɺʩʝ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʥʳʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ ʨʝʰʝʥʠʝ 

ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ ʨʘʡʦʥʝ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝʤ, ʥʝʦʩʫʱʝʩʪʚʠʤʦ ʙʝʟ 

ʧʝʨʝʭʦʜʘ ʢ ʤʦʜʝʣʠ ʫʩʪʦʡʯʠʚʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʘʛʨʦʣʘʥʜʰʘʬʪʥʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ 

[4]. 

 

 
 

ʈʠʩ. ʉʪʨʫʢʪʫʨʘ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʨʘʡʦʥʘ ʐʘʣ ʘʢʳʥʘ 

ʋʩʪʦʡʯʠʚʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ï ʵʪʦ ʩʦʟʜʘʥʠʝ ʵʢʦʥʦʣʦʛʠʯʝʩʢʠ ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ɼʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʣʘʚʥʳʭ ʚʠʜʦʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʷ, ʚʢʣʶʯʘʷ ʠ ʫʩʪʦʡʯʠʚʦʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʣʷ ɸʇʂ ʨʘʡʦʥʘ ʦʙʦʩʥʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʥʘʩʫʱʥʳʤ ʚʦʧʨʦʩʦʤ. ɺ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʟʜʝʩʴ ʜʦʧʫʱʝʥʳ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʝ 

ʜʝʩʪʨʫʢʮʠʦʥʥʳʝ ʠ ʥʝʥʦʨʤʠʨʦʚʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

(ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʉʝʨʛʝʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʜʨ.) ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ 

ʢʦʤʧʣʝʢʩʳ, ʯʪʦ ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʩʦʟʜʘʥʠʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦʛʨʘʥʠʯʥʦʡ ʩ 

ʢʨʠʟʠʩʥʦʡ.  
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ɺ ʨʘʡʦʥʝ ʠʤʝʶʪ ʤʝʩʪʦ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʢʘʢ ʫʩʪʦʷʚʰʠʭʩʷ, ʪʘʢ ʠ 

ʚʥʝʜʨʝʥʠʷ ʥʦʚʝʡʰʠʭ ʤʝʪʦʜʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʠ ʨʷʜ ʩʣʘʙʳʭ ʩʪʦʨʦʥ, ʨʝʟʢʦ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ ʫʩʪʦʡʯʠʚʦʛʦ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʂ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʣʘʥʜʰʘʬʪʦʚ ʩʪʝʧʠ ʠ 

ʣʝʩʦʩʪʝʧʠ ʢ ʘʛʨʦʛʝʥʥʳʤ ʥʘʛʨʫʟʢʘʤ, ʜʝʛʨʘʜʘʮʠʶ ʧʦʯʚ ʠ ʜʨʫʛʠʝ. 

ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʘʥʘʣʠʟʘ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʨʘʡʦʥʘ ʷʚʣʷʝʪʩʷ SWOT-ʘʥʘʣʠʟ ï ʤʝʪʦʜ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʡ ʜʣʷ ʦʮʝʥʢʠ ʷʚʣʝʥʠʡ ʠ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʪʦʪ ʠʣʠ 

ʠʥʦʡ ʦʙʲʝʢʪ (ʩʩʳʣʢʘ). ɺʩʝ ʷʚʣʝʥʠʷ ʠ ʬʘʢʪʦʨʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 4 ʢʘʪʝʛʦʨʠʠ: ʩʠʣʴʥʳʝ 

ʩʪʦʨʦʥʳ (Strengths), ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ (Weaknesses), ʚʦʟʤʦʞʥʦʩʪʠ (Opportunities), ʫʛʨʦʟʳ 

(Threats) (ʩʤ. ʪʘʙʣ. 1). 

 

ʊʘʙʣ. 1. SWOT-ʘʥʘʣʠʟ ʫʩʪʦʡʯʠʚʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʡʦʥʝ ʐʘʣ ʘʢʳʥʘ 

 

ʉʠʣʴʥʳʝ ʩʪʦʨʦʥʳ (S) ʉʣʘʙʳʝ ʩʪʦʨʦʥʳ (W) 

ʧʨʝʦʙʣʘʜʘʶʱʠʡ ʨʘʚʥʠʥʥʳʡ ʭʘʨʘʢʪʝʨ 

ʤʝʩʪʥʦʩʪʠ, ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʜʣʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

ʢʦʣʦʯʥʳʝ ʣʝʩʘ ʢʘʢ ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʳʡ 

ʬʘʢʪʦʨ; 

ʚʳʩʦʢʦʝ ʧʣʦʜʦʨʦʜʠʝ ʧʘʭʦʪʥʳʭ ʧʦʯʚ; 

ʩʦʚʨʝʤʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʪʝʭʥʠʢʘ 

ʚ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ ʘʛʨʦʬʦʨʤʠʨʦʚʘʥʠʷʭ;  

ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ  ʪʨʫʜʦʚʳʭ 

ʨʝʩʫʨʩʦʚ ʧʦ ʨʘʡʦʥʫ. 

ʚʳʩʦʢʘʷ ʦʢʫʣʴʪʫʨʝʥʥʦʩʪʴ ʧʦʯʚ; 

ʥʠʟʢʠʡ ʘʛʨʦʬʦʥ ʤʝʣʢʠʭ ʭʦʟʷʡʩʪʚ;  

ʦʪʩʫʪʩʪʚʠʝ ʜʝʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ; 

ʙʦʣʴʰʘʷ ʜʦʣʷ ʩʨʝʜʦʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ 

ʫʛʦʜʠʡ ʚ ʩʪʝʧʥʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ. 

 

ɺʦʟʤʦʞʥʦʩʪʠ (O) ʋʛʨʦʟʳ (T) 

ʥʘʣʠʯʠʝ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ;  

ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʚʳʧʫʩʢʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ ʟʘ ʩʯʝʪ ʚʳʨʘʱʠʚʘʥʠʷ 

ʪʝʭʥʠʯʝʩʢʠʭ (ʤʘʩʣʠʯʥʳʭ) ʢʫʣʴʪʫʨ;  

ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʩ ʧʦʤʦʱʴʶ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ 

ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ;  

ʧʨʠʚʣʝʯʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʘʛʨʦʭʦʣʜʠʥʛʦʚ. 

ʩʥʠʞʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʩʦʢʨʘʱʝʥʠʝ 

ʙʠʦʛʝʥʦʚ; 

ʚʦʟʨʘʩʪʘʶʱʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʘʛʨʦʣʘʥʜʰʘʬʪʳ;  

ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʦʚʨʘʞʥʦʡ ʵʨʦʟʠʠ ʚ 

ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ. 

 

ʆʩʥʦʚʦʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ 

ʥʘ ʦʩʥʦʚʝ SWOT-ʘʥʘʣʠʟʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʡʦʥʘ. ɺ ʠʪʦʛʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʣʦʢʘʣʠʪʝʪ  ʚʦʰʝʣ ʚ ʯʠʩʣʦ ʨʘʡʦʥʦʚ ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʊʘʢ ʢʘʢ ʫ ʨʘʡʦʥʘ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʟʝʤʝʣʴʥʳʝ 

ʨʝʩʫʨʩʳ  ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ 

ʛʣʘʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʦʣʞʥʦ ʷʚʣʷʪʴʩʷ ʠʤʝʥʥʦ ʘʛʨʘʨʥʦʝ. ɼʘʥʥʳʡ ʬʘʢʪ ʧʦʜʢʨʝʧʣʝʥ 

ʪʝʤ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʠʩʭʦʜʠʪ ʫʩʠʣʠʚʘʶʱʠʡ ʵʬʬʝʢʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʠʩʪʦʨʠʢʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ 

ʧʦʯʚʘʭ ʩʨʝʜʥʝʝ ʠ ʩʦʩʪʘʚʣʷʝʪ ï 4-6 %, ʥʦ ʧʨʠ ʵʪʦʤ ʚ ʨʘʡʦʥʝ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʭʠʤʠʟʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʧʣʦʱʘʜʴ ʧʘʰʥʠ, ʦʭʚʘʯʝʥʥʦʡ 
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ʭʠʤʧʨʦʧʦʣʢʦʡ, ʜʦʩʪʠʛʘʝʪ 80%)[5]. ʉʦʦʪʥʦʰʝʥʠʝ ʧʘʩʪʙʠʱ ʠ ʧʘʰʥʠ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʦʝ.  

ɺ ʨʘʡʦʥʝ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʠʤʧʘʢʪʥʦʛʦ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʤʦʥʠʪʦʨʠʥʛ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʠʩʧʳʪʳʚʘʶʱʠʭ ʨʘʟʣʠʯʥʦʛʦ 

ʨʦʜʘ ʥʘʧʨʷʞʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʘʛʨʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʦʚʨʘʞʥʫʶ 

ʵʨʦʟʠʶ, ʷʚʣʷʶʱʫʶʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʟʝʤʣʝʜʝʣʠʷ. 

ɺʤʝʩʪʝ ʩ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʛʥʦʟʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ, ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʰʠʪʴ ʠ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʷʚʣʷʶʪʩʷ: ʧʦʪʝʨʷ 

ʧʣʦʜʦʨʦʜʥʦʩʪʠ ʧʦʯʚ, ʟʘʛʨʷʟʥʝʥʠʝ ʟʝʤʝʣʴ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʠ ʷʜʦʭʠʤʠʢʘʪʘʤʠ 

ʚʩʣʝʜʩʪʚʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʭʠʤʧʨʦʧʦʣʢʠ. ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ 

ʦʮʝʥʢʘ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʧʨʦʚʦʜʠʣʘʩʴ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʥʦ ʦʥʠ ʜʦ ʩʠʭ 

ʧʦʨ ʩʯʠʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ [6,7,8]. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ (ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ) 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʡʦʥʝ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʛʣʘʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʳʭ ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʬʦʨʤʠʨʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʷʚʥʦ 

ʠʤʝʶʪ ʧʨʝʜʧʦʩʳʣʢʠ ʢ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ 

ʨʝʰʠʪʴ ʚʦʧʨʦʩ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʫʧʨʘʚʣʝʥʠʷ ʘʛʨʘʨʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʝʤʝʣʴ. ʅʘʠʙʦʣʴʰʝʡ ʦʧʘʩʥʦʩʪʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

ʧʦʜʚʝʨʞʝʥʳ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ.  

ʇʦʠʩʢ ʧʫʪʝʡ ʠ ʤʝʭʘʥʠʟʤʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʵʬʬʝʢʪʠʚʥʳʭ ʬʦʨʤ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʷʥʠʝʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʦʩʪʨʦʡ ʧʨʦʙʣʝʤʦʡ, ʚ ʨʝʰʝʥʠʠ ʢʦʪʦʨʦʡ 

ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʨʦʣʝʡ ʧʨʠʥʘʜʣʝʞʠʪ ʥʘʫʯʥʦʤʫ ʦʙʦʩʥʦʚʘʥʠʶ ʧʨʠʥʮʠʧʦʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʪʝʨʨʠʪʦʨʠʠ ʩ ʫʯʝʪʦʤ ʩʪʨʫʢʪʫʨʥʦ-ʜʠʥʘʤʠʯʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ.  

ɿʘʱʠʪʘ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʜʦʣʞʥʳ ʩʪʘʪʴ ʦʜʥʠʤ 

ʠʟ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʘʛʨʘʨʥʦʡ ʩʬʝʨʝ, ʦʧʨʝʜʝʣʷʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʧʫʪʝʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʥʘʫʯʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ 

[5].  ʇʣʘʥʠʨʦʚʘʥʠʝ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʦʩʚʦʝʥʠʝ  ʥʦʚʝʡʰʠʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ, 

ʨʝʘʣʠʟʘʮʠʷʤʝʨ ʧʦ ʟʘʱʠʪʝ ʠ ʧʨʘʚʠʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʜʦʣʞʥʳ 

ʩʪʘʪʴ ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʚ ʩʨʝʜʥʝʡ ʠ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʘ ʪʘʢʞʝ ʥʘʜʝʞʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ 

ʧʨʠʢʣʘʜʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ɸʇʂ ʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʚ ʨʘʤʢʘʭ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ.  

ʅʝʦʪʲʝʤʣʝʤʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ, ʨʝʘʣʠʟʫʝʤʳʤ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ 

ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʩʪʨʫʢʪʫʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʩʧʦʩʦʙʦʤ 

ʠʩʢʣʶʯʝʥʠʷ ʠʟ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠʩʪʦʱʝʥʥʳʭ ʟʝʤʝʣʴ, ʩʢʣʦʥʦʚ, ʵʨʦʟʠʦʥʥʦ 

ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʮʝʣʴʶ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʪ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʥʘ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʚʳʷʚʠʪʴ ʥʘʨʫʰʝʥʥʳʝ ʟʝʤʣʠ, ʥʝ 

ʜʦʣʞʥʳ ʦʩʪʘʪʴʩʷ ʙʝʟ ʚʥʠʤʘʥʠʷ  ʧʘʩʪʙʠʱʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʜʝʛʨʘʜʘʮʠʠ, ʦʩʦʙʝʥʥʦ, ʚʙʣʠʟʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 
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ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʙʦʣʴʰʘʷ ʨʦʣʴ ʦʪʚʝʜʝʥʘ ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʳ 

ʫʩʪʦʡʯʠʚʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʙʫʬʝʨʥʳʝ ʟʦʥʳ, ʟʝʣʝʥʳʝ ʢʦʨʠʜʦʨʳ ʠ 

ʜʨ. ʊʘʢʠʝ ʤʝʨʳ ʫʩʪʘʥʦʚʷʪ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʧʨʠ ʥʘʧʨʷʞʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʟʝʤʝʣʴ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʜʦʙʥʦʛʦ ʢʘʨʢʘʩʘ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʆʆʇʊ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʤʘʣʦʨʘʟʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʦʭʨʘʥʳ ʥʘ ʤʝʩʪʝ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʭ ʩʝʣ (ʦʪʜʝʣʝʥʠʡ 

ʢʦʣʭʦʟʦʚ/ʩʦʚʭʦʟʦʚ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʘʡʦʥʝ ʩʣʦʞʠʣʠʩʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʩʚʝʪʝ ʧʨʠʥʷʪʠʷ ʨʷʜʘ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʵʢʦʥʦʣʦʛʠʯʝʩʢʫʶ ʧʝʨʝʩʪʨʦʡʢʫ ʟʝʤʣʝʜʝʣʠʷ, 

ʚʥʝʜʨʝʥʠʷ ʵʣʝʤʝʥʪʦʚ çʫʤʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷè, ʯʪʦ ʦʙʫʩʣʦʚʠʪ ʟʘ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʧʛʨʝʡʜ ʦʪʨʘʩʣʠ, ʥʦ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʛʨʦʩʬʝʨʳ. ʕʪʦ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ  ʚʳʚʦʜ  ʠʟ ʦʙʦʨʦʪʘ çʪʦʢʩʠʯʥʦʡè 

ʧʘʰʥʠ, ʧʝʨʝʚʦʜ ʝʝ, ʧʫʪʝʤ ʤʝʣʠʦʨʘʮʠʠ, ʚ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʧʘʩʪʙʠʱʘ, ʯʪʦ 

ʨʝʟʫʣʴʪʠʨʫʝʪʩʷ ʚ ʦʧʪʠʤʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, 

ʩʦʟʜʘʚ, ʪʝʤ ʩʘʤʳʤ, ʦʩʥʦʚʫ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʨʘʡʦʥʘ.  

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʨʘʡʦʥʘ 

ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʘʛʨʦʪʫʨʠʟʤʘ, ʫʯʠʪʳʚʘʷ ʫʥʠʢʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʧʨʠʨʦʜʥʳʭ, 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

 
ʃʠʪʝʨʘʪʫʨʘ: 

1. ʂʦʥʮʝʧʮʠʷ ʧʦ ʧʝʨʝʭʦʜʫ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʢ çʟʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʝè (ʦʜʦʙʨʝʥʘ ʋʢʘʟʦʤ 
ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ˉ 577 ʦʪ 30 ʤʘʷ 2013 ʛ.)  

2. ʂʦʥʮʝʧʮʠʷ ʧʝʨʝʭʦʜʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʥʘ 2007ï2024 ʛʛ. (ʦʜʦʙʨʝʥʘ 

ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʪ 14 ʥʦʷʙʨʷ 2006 ʛ.) 

3. ʇʦʟʜʝʝʚ ɺ.ɹ. ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʵʢʦʣʦʛʠʠ: ʜʠʩ. é ʜ-ʨʘ ʛʝʦʛʨ. ʥʘʫʢ. 

ʉʤʦʣʝʥʩʢ, 2006. 336 ʩ. 

4. ʇʘʰʢʦʚ ʉ.ɺ. ɸʛʨʦʣʘʥʜʰʘʬʪʥʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ: ʵʢʦʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʝʜʧʦʩʳʣʢʠ  // ɻʝʦʩʬʝʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ï 2021. ï ˉ 3. ï ʉ. 92-103. ï DOI 10.17223/25421379/20/7. 

5. ʊʘʡʞʘʥʦʚʘ ʄ.ʄ., ɼʤʠʪʨʠʝʥʢʦ ʉ.ʃ. ʆʧʪʠʤʠʟʘʮʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ //  ɺʝʩʪʥʠʢ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʉʝʨʠʷ çɽʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠè 2019, ʉ 76-81. 

6. ʉʘʚʝʥʢʦʚʘ ʀ.ɺ., ʇʘʰʢʦʚ ʉ.ɺ.  ɼʠʛʨʝʩʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʣʝʩʦʟʘʱʠʪʥʳʭ ʧʦʣʦʩ ʉʝʚʝʨʦ-

ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ // ɸʛʨʘʨʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ: ʉʙʦʨʥʠʢ 

ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï ʂʨʘʩʥʦʜʘʨ: 

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʊ. ʊʨʫʙʠʣʠʥʘ, 2020. ï ʉ. 126-132. 

7. ʇʘʰʢʦʚ ʉ.ɺ., ʇʨʠʩʠʯ ʄ.ɺ.  ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʠʤʧʝʨʘʪʠʚ ʨʘʟʚʠʪʠʷ ʘʛʨʠʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 
ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ // ɻʝʦʤʦʨʬʦʣʦʛʠʷ ʠ ʬʠʟʠʯʝʩʢʘʷ ʛʝʦʛʨʘʬʠʷ ʉʠʙʠʨʠ ʚ XXI ʚʝʢʝ: ʄʘʪʝʨʠʘʣʳ 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 100-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ɿʝʤʮʦʚʘ 

ɸ.ɸ.. ï ʊʦʤʩʢ: ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 2020. ï ʉ. 189-

192. 

 

 

 

ʋɼʂ 338.48 

ʕʂʆʃʆɻʀʏɽʉʂʀʁ ʊʋʈʀɿʄ ʂɸʂ ʌɸʂʊʆʈ ʋʉʊʆʁʏʀɺʆɻʆ ʈɸɿɺʀʊʀʗ 

ʊɽʈʈʀʊʆʈʀʁ ʉʊʈɸʅ ɹʆʃʔʐʆɻʆ ɸʃʊɸʗ (ʅɸ ʇʈʀʄɽʈɽ ʉʋɸʈ ʂʅʈ) 

 

ɹʠʪʪʝʨ ʅ.ɺ., ʂʫʣʠʢʦʚʘ ɸ.ɸ., ʀʛʥʘʪʝʥʢʦ  ʄ.ʅ. 
(ɸʣʪɻʋ) 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʚʠʪʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʪʫʨʠʟʤʘ ʠ ʦʮʝʥʢʝ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʡ. ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʩʫʙʲʝʢʪʦʚ 
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ɹʦʣʴʰʦʛʦ ɸʣʪʘʷ ʥʘʨʷʜʫ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʫʨʦʚʥʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʦʢʘʟʘʪʝʣʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ, ʢʦʪʦʨʳʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ. ʉʪʨʘʥʳ ɹʦʣʴʰʦʛʦ ɸʣʪʘʷ ï ʵʪʦ ʤʘʢʨʦʨʝʛʠʦʥ, 

ʩʳʛʨʘʚʰʠʡ ʦʩʦʙʫʶ ʠʩʪʦʨʠʯʝʩʢʫʶ ʠ ʢʫʣʴʪʫʨʥʦ-ʮʠʚʠʣʠʟʘʮʠʦʥʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ 

ʝʚʨʘʟʠʡʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʕʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʝʨʨʠʪʦʨʠʠ ʥʝʩʢʦʣʴʢʠʭ 

ʧʦʣʠʵʪʥʠʯʥʳʭ ʠ ʤʥʦʛʦʢʦʥʬʝʩʩʠʦʥʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚ: ʈʦʩʩʠʠ (ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʠ 

ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ), ʄʦʥʛʦʣʠʠ (ɹʘʷʥ-ʋʣʴʛʠʡʩʢʠʡ ʘʡʤʘʢ, ʍʦʚʜʩʢʠʡ ʘʡʤʘʢ), ʂʘʟʘʭʩʪʘʥʘ 

(ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ), ʂʠʪʘʷ (ʉʠʥʴʮʟʷʥ-ʋʡʛʫʨʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʨʘʡʦʥ 

(ʉʋɸʈ)). 

ʇʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʠʨʦʜʥʦʤ ʦʪʥʦʰʝʥʠʠ ʪʨʘʥʩʛʨʘʥʠʯʥʘʷ ʛʝʦʩʠʩʪʝʤʘ 

ɹʦʣʴʰʦʛʦ ɸʣʪʘʷ, ʦʙʲʝʜʠʥʷʶʱʘʷ ʧʨʠʛʨʘʥʠʯʥʳʝ ʛʦʨʥʳʝ ʠ ʨʘʚʥʠʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʶʛʘ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠ ʩʦʧʨʷʞʸʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʄʦʥʛʦʣʠʠ, ʂʘʟʘʭʩʪʘʥʘ ʠ ʂʠʪʘʷ ʚ 

ʧʨʝʜʝʣʘʭ ʧʨʠʛʨʘʥʠʯʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʩʫʙʲʝʢʪʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ. ɺʩʝ ʵʪʦ 

ʩʦʟʜʘʝʪ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʫʨʠʟʤʘ [3, ʩ. 109]. 

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ 

ʉʋɸʈ ʂʅʈ, ʪʘʢ ʢʘʢ ʜʘʥʥʳʡ ʨʝʛʠʦʥ ʦʙʣʘʜʘʝʪ ʤʦʱʥʳʤ ʨʝʩʫʨʩʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. 

ʈʘʟʚʠʪʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ ʂʠʪʘʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʦ, ʯʪʦ ʚ ʩʪʨʘʥʝ ʩʫʱʝʩʪʚʫʝʪ 

ʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʵʢʦʪʫʨʠʟʤʘ. ʂʅʈ ʥʘʩʯʠʪʳʚʘʝʪ 1658 ʣʝʩʦʧʘʨʢʦʚ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 

ʩʚʳʰʝ 19 ʤʣʥ. ʛʝʢʪʘʨʦʚ ʠ 1757 ʣʝʩʥʳʭ ʟʘʧʦʚʝʜʥʳʭ ʟʦʥ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʙʦʣʝʝ 150 ʤʣʥ. 

ʛʘ. ɺ ʯʘʩʪʥʦʩʪʠ, 6 ʣʝʩʦʧʘʨʢʦʚ ʠ ʟʘʧʦʚʝʜʥʳʭ ʟʦʥ ʚʢʣʶʯʝʥʳ ʖʅɽʉʂʆ ʚ ʈʝʝʩʪʨ ʦʙʲʝʢʪʦʚ 

ʤʠʨʦʚʦʛʦ ʥʘʩʣʝʜʠʷ. ɺ 1999 ʟʘʧʦʚʝʜʥʠʢʘʭ ʦʭʨʘʥʷʝʪʩʷ ʙʦʛʘʪʘʷ ʬʣʦʨʘ ʠ ʬʘʫʥʘ ʂʠʪʘʷ.  

ʉʠʥʴʮʟʷʥ-ʋʡʛʫʨʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʨʘʡʦʥ (ʉʋɸʈ) ʥʘʭʦʜʠʪʩʷ ʫ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ 

ʛʨʘʥʠʮʳ ʂʠʪʘʷ, ʛʨʘʥʠʯʠʪ ʩ 8 ʩʪʨʘʥʘʤʠ, ʚʢʣʶʯʘʷ ʈʦʩʩʠʶ ʠ ʂʘʟʘʭʩʪʘʥ, ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ 

ʙʦʣʝʝ ʧʦʣʫʪʦʨʘ ʢʚʘʜʨʘʪʥʳʭ ʢʠʣʦʤʝʪʨʦʚ, ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʫ ʰʝʩʪʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ 

ʂʠʪʘʷ. ʈʘʡʦʥ ʦʙʣʘʜʘʝʪ ʙʦʛʘʪʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʈʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʚʦʧʨʦʩʦʚ 

ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʉʋɸʈ. ʅʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʶʪʩʷ ʧʘʤʷʪʥʠʢʠ ʘʨʭʝʦʣʦʛʠʠ ʠ 

ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʪʫʨʠʩʪʦʚ.  

ɿʜʝʩʴ ʩʦʩʫʱʝʩʪʚʫʶʪ ʣʝʜʥʠʢʠ, ʧʫʩʪʳʥʷ, ʦʘʟʠʩ, ʝʩʪʴ ʦʟʝʨʦ ʚ ʛʦʨʘʭ ʊʷʥʴʯʠ, ʦʟʝʨʦ 

ʂʘʥʘʩ, ʣʫʛʘ ɹʘʡʠʥʙʫʣʫʢʝ.  ʄʝʨʦʧʨʠʷʪʠʷ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ, ʘ ʪʘʢʞʝ 

ʧʨʦʜʚʠʞʝʥʠʝ ʠʜʝʡ ʵʢʦʪʫʨʠʟʤʘ ʚ ʉʋɸʈ ʷʚʣʷʶʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ. ʉʋɸʈ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʠʟ ʤʥʦʛʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʘʡʦʥʦʚ ʂʅʈ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʪʫʨʠʟʤʘ. 
ɺ ʉʋɸʈ, ʙʦʛʘʪʦʤ ʪʫʨʠʩʪʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʚʢʣʶʯʘʷ ʦʟʝʨʘ ʂʘʥʘʩ ʠ ʊʷʥʴʯʠ,  

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʦʧʦʨʥʘʷ ʦʪʨʘʩʣʴ, ʨʘʟʚʠʪʠʶ 

ʢʦʪʦʨʦʡ ʦʪʜʘʝʪʩʷ ʧʨʠʦʨʠʪʝʪ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʉʋɸʈ ʨʘʩʧʦʣʦʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʦʙʲʝʢʪʦʚ ʵʢʦʪʫʨʠʟʤʘ, 8 

ʧʝʡʟʘʞʥʳʭ ʦʙʣʘʩʪʝʡ: ʋʨʫʤʯʠ-ʅʘʥʴʰʘʥʴʩʢʠʡ ʧʝʡʟʘʞʥʳʡ ʨʘʡʦʥ, ʊʷʥʴʯʠʡʩʢʠʡ 

ʧʝʡʟʘʞʥʳʡ ʨʘʡʦʥ, ʂʘʤʝʥʥʳʡ ʣʝʩ ʚ ɺʦʩʪʦʯʥʦ-ɼʞʫʥʛʘʨʩʢʦʡ ʚʧʘʜʠʥʝ, ɸʣʪʘʡʩʢʠʡ 

ʧʝʡʟʘʞʥʳʡ ʨʘʡʦʥ, ʀʣʠʡʩʢʠʡ ʧʝʡʟʘʞʥʳʡ ʨʘʡʦʥ, ɹʘʷʥʛʦʣʩʢʠʡ ʧʝʡʟʘʞʥʳʡ ʨʘʡʦʥ, ʂʘʰʠ-

ʍʦʪʘʥʩʢʠʡ ʨʘʡʦʥ, ʍʘʤʠʡʩʢʠʡ ʧʝʡʟʘʞʥʳʡ ʨʘʡʦʥ [2, ʩ. 147].  

ʕʢʦʪʫʨʠʟʤ ʥʘʯʘʣ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʉʋɸʈ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ʉʚʷʟʘʥʦ ʵʪʦ ʩ 

ʪʝʤ, ʯʪʦ ʨʘʡʦʥ ʠʤʝʝʪ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʫʩʣʫʛ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʢʣʶʯʘʷ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ, ʩʚʷʟʴ, ʙʘʥʢʦʚʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʠʪʘʥʠʝ, ʦʛʨʦʤʥʳʝ 

ʨʝʩʫʨʩʳ ʦʩʪʘʶʪʩʷ ʥʝʨʘʟʚʠʪʳʤʠ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʦʩʪʦʤ ʠ 

ʧʦʚʳʰʝʥʠʝʤ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʥʘʤʝʪʠʣʠʩʴ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ 
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ʨʘʟʚʠʪʠʷ ʵʢʦʪʫʨʠʟʤʘ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʉʋɸʈ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ 

ʞʠʪʝʣʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʜʦʭʦʜʦʤ, ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, 

ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʢʘʢ ʪʫʨʠʩʪʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʪʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ 

ʩʘʤʠʭ ʪʫʨʠʩʪʦʚ. ʆʥ ʩʦʟʜʘʩʪ ʫʩʣʦʚʠʷ ʜʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʧʝʨʤʘʥʝʥʪʥʳʡ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʬʦʨʤʠʨʦʚʘʪʴ ʙʣʘʛʦʪʚʦʨʥʳʡ ʦʙʨʘʟ ʉʋɸʈ. ʉʣʦʞʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʨʘʟʚʠʪʠʝ ʤʝʥʝʜʞʤʝʥʪʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʫʨʠʩʪʩʢʠʭ 

ʟʦʥ (ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʵʢʦʪʫʨʠʟʤʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʟʦʥʘʤʠ 

ʵʢʦʪʫʨʠʟʤʘ). 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʪʫʨʠʟʤʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʧʨʘʚʦʚʫʶ ʙʘʟʫ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʪʴ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʩʦʟʜʘʪʴ ʚ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʦʧʦʨʥʳʝ ʙʘʟʳ ʚʙʣʠʟʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ɺ 

ʧʝʨʩʧʝʢʪʠʚʝ ʩʣʝʜʫʝʪ ʨʘʩʰʠʨʠʪʴ ʬʦʥʜ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʦʩʦʙʳʤ ʨʝʞʠʤʦʤ, ʘ 

ʪʘʢʞʝ ʦʛʨʘʥʠʯʠʪʴ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʩʘʤʦʜʝʷʪʝʣʴʥʳʭ ʪʫʨʠʩʪʦʚ ʚ ʧʨʝʜʝʣʳ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʅʝʩʦʙʣʶʜʝʥʠʝ ʵʪʠʭ ʫʩʣʦʚʠʡ ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʭʨʘʥʷʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ ʪʝʨʨʠʪʦʨʠʡ ʉʋɸʈ. ʊʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦ, ʙʦʣʝʝ ʧʨʝʜʤʝʪʥʦ, ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʳʚʘʪʴ, ʧʨʦʧʘʛʘʥʜʠʨʦʚʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴ 

ʤʘʨʰʨʫʪʳ ʵʢʩʧʝʜʠʮʠʡ, ʩʦʯʝʪʘʪʴ ʵʢʦʪʫʨʠʟʤ ʩʦ ʩʤʝʞʥʳʤʠ ʚʠʜʘʤʠ ʪʫʨʠʩʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʪʫʨʠʟʤʘ [4, ʩ. 351]. 

ʇʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʨʝʩʫʨʩʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʦʜʢʨʝʧʣʷʶʪ ʵʢʦʪʫʨʠʟʤ, 

ʪʘʢ ʢʘʢ ʨʝʩʫʨʩʳ ʩʣʫʞʘʪ ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʪʫʨʠʟʤʘ, ʭʦʪʷ ʧʦʩʣʝʜʥʝʝ ʟʘʯʘʩʪʫʶ 

ʪʨʝʙʫʝʪ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʢʨʦʚʠʪʝʣʴʩʪʚʦ 

ʥʘʜ ʭʨʫʧʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʉʋɸʈ.  

ʀʟ-ʟʘ ʧʦʟʜʥʝʛʦ ʟʘʨʦʞʜʝʥʠʷ ʠ ʙʳʩʪʨʦʛʦ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʚ ʉʋɸʈ ʧʨʝʪʝʨʧʝʣʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʦʪʩʫʪʩʪʚʠʷ ʤʝʨ ʙʦʨʴʙʳ ʩ ʟʘʛʨʷʟʥʝʥʠʷʤʠ, ʚʳʟʳʚʘʝʤʳʤʠ 

ʨʘʟʚʠʪʠʝʤ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʤʝʩʪ.  

ʊʫʨʠʩʪʩʢʘʷ ʦʙʣʘʩʪʴ ʠ ʧʨʠʨʦʜʥʳʝ ʟʘʧʦʚʝʜʥʠʢʠ ʉʋɸʈ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʳʜʝʣʷʝʤʳʝ ʩʨʝʜʩʪʚʘ ʚʩʝʛʜʘ 

ʦʛʨʘʥʠʯʝʥʳ. ʅʘʧʨʠʤʝʨ, ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʂʠʪʘʷ ʚʳʜʝʣʷʝʪ 0,5 ʜʦʣʣʘʨʦʚ ʉʐɸ ʥʘ ʛʝʢʪʘʨ 

ʧʨʠʨʦʜʥʳʭ ʟʘʧʦʚʝʜʥʠʢʦʚ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ, ʚʢʣʶʯʘʷ ʉʋɸʈ.  

ʕʪʘ ʩʫʤʤʘ ʩʦʩʪʘʚʣʷʝʪ 1/25 ʩʨʝʜʥʝʤʠʨʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠ 40% ʪʨʝʙʫʝʤʦʛʦ ʦʙʲʝʤʘ 

ʟʘʪʨʘʪ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʟʘ ʤʥʦʛʠʤʠ ʟʘʧʦʚʝʜʥʳʤʠ ʨʝʛʠʦʥʘʤʠ ʫʭʘʞʠʚʘʶʪ ʣʠʰʴ 

ʧʦʚʝʨʭʥʦʩʪʥʦ ʙʝʟ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʢʘʟʘʪʝʣʝʡ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʙʝʟ 

ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʙʝʟ ʧʨʦʩʚʝʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦ 

ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʠʣʠ ʦʭʨʘʥʷʝʤʦʛʦ ʨʝʛʠʦʥʘ. ʅʘ ʨʠʩ. 1 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʟʘʧʦʚʝʜʥʠʢʦʚ ʚ ʉʋɸʈ.  

ʂʦʥʝʯʥʦ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ ʪʨʝʙʫʝʪ ʠʥʚʝʩʪʠʮʠʡ ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʨʳʥʢʘ, ʦʪʩʫʪʩʪʚʠʝ ʬʠʥʘʥʩʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʫʩʣʦʞʥʷʶʪ 

ʬʠʥʘʥʩʦʚʫʶ ʧʦʜʜʝʨʞʢʫ, ʪʦʨʤʦʟʷ ʨʘʟʚʠʪʠʝ ʵʢʦʪʫʨʠʟʤʘ [1, ʩ. 45]. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʪʫʨʠʩʪʩʢʠʭ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʉʋɸʈ. 
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ʈʠʩ. 1. ʄʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʟʘʧʦʚʝʜʥʠʢʦʚ ʚ ʉʋɸʈ 

 

ɺ ʪʘʙʣ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʨʦʜʥʳʝ ʟʘʧʦʚʝʜʥʠʢʠ ʉʠʥʴʮʟʷʥ-ʋʡʛʫʨʩʢʦʛʦ 

ʘʚʪʦʥʦʤʥʦʛʦ ʨʘʡʦʥʘ. 

 

ʊʘʙʣ. 1. ʇʨʠʨʦʜʥʳʝ ʟʘʧʦʚʝʜʥʠʢʠ ʉʋɸʈ 

ʅʘʟʚʘʥʠʝ ʟʘʧʦʚʝʜʥʠʢʘ ʆʙʲʝʢʪ ʟʘʱʠʪʳ ʇʣʦʱʘʜʴ 

(ʛʝʢʪʘʨʦʚ) 

1 2 3 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʟʘʧʦʚʝʜʥʠʢ 

ʂʘʥʘʩ  

ʣʝʩ  220162 

ɿʘʧʦʚʝʜʥʠʢ ʟʘʡʩʘʥʩʢʠʭ 

ʩʘʢʩʘʫʣʦʚ ʥʘ ʦʟ. ɻʘʥʴʮʟʷʭʫ 

ʩʘʢʩʘʫʣʳ  

 

54667 

ɻʘʥʴʮʟʷʭʫ ʅʘʮʠʦʥʘʣʴʥʳʡ 

ʧʨʠʨʦʜʥʳʡ 

ʟʘʧʦʚʝʜʥʠʢ ʟʘʙʦʣʦʯʝʥʥʳʭ 

ʟʝʤʝʣʴ ʦʟʝʨʘ ɸʡʙʠ 

ɺʦʜʥʦ-ʙʦʣʦʪʥʳʝ ʫʛʦʜʴʷ  

 

267085 

ɿʘʧʦʚʝʜʥʠʢ ʅʘʟʛʫʵʣʫʪ  ʃʫʛ  65300 

ɻʦʨʥʳʡ ʣʫʛʦʚʦʡ 

ʟʘʧʦʚʝʜʥʠʢ 

ɻʠʥʪʘʩ 

ʃʫʛ  56700 

ɿʘʧʦʚʝʜʥʠʢ 

ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʭ 

ʩʝʚʝʨʥʳʭ ʩʘʣʘʤʘʥʜʨ ʚ 

ʉʠʥʴʮʟʷʥʝ 

ɼʠʢʠʝ ʞʠʚʦʪʥʳʝ  694,5 

ɿʘʧʦʚʝʜʥʠʢ ʙʦʙʨʦʚ ʥʘ ʨʝʢʝ 

ɹʫʨʛʝʥ  

ɹʦʙʨʳ ʠ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʝ 

ʫʛʦʜʴʷ 

5000 



132 

 

ɿʘʧʦʚʝʜʥʠʢ ʛʨʝʮʢʠʭ 

ʦʨʝʭʦʚ ʚ ʫʝʟʜʝ ɻʫʥʣʶ 

ɼʠʢʠʝ ʛʨʝʮʢʠʝ ʦʨʝʭʠ  1018.67 

ɿʘʧʦʚʝʜʥʠʢ ʜʝʨʝʚʴʷ ʩ 

ʤʘʣʳʤʠ ʣʠʩʪʴʷʤʠ ʙʝʣʦʛʦ 

ʚʦʩʢʘ ʚ ʛ. ʀʨʪʳʰ 

ʜʝʨʝʚʴʷ ʩ ʤʘʣʳʤʠ ʣʠʩʪʴʷʤʠ 

ʙʝʣʦʛʦ ʚʦʩʢʘ 

 

404.67 

ɿʘʧʦʚʝʜʥʠʢ ʯʝʨʝʧʘʭ 

ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʭ ʚ ʫʝʟʜʝ 

ʍʦʫʯʵʥ ʏʝʨʝʧʘʭʘ 

ʩʨʝʜʥʝʘʟʠʘʪʩʢʘʷ(ʩʪʝʧʥʘʷ) 

ʯʝʨʝʧʘʭʘ 

 

27000 

ɿʘʧʦʚʝʜʥʠʢ ʉʷʵʨʩʠʣʠ  ʃʝʩ  22000 

ɿʘʧʦʚʝʜʥʠʢ ʥʘ ʭʨʝʙʪʝ 

ɸʣʪʘʡ  

ʃʝʩ  1130000 

ɿʘʧʦʚʝʜʥʠʢ ʚʦʜʥʦ-

ʙʦʣʦʪʥʳʭ 

ʫʛʦʜʠʡ ʚ ɸʣʣʘ-ʪʘʡ 

ɺʦʜʥʦ-ʙʦʣʦʪʥʳʝ ʫʛʦʜʴʷ  30666.67 

ɿʘʧʦʚʝʜʥʠʢ ʜʠʢʠʭ 

ʤʠʥʜʘʣʝʡ ʚ ʛ. ʊʘʯʝʥ 

ɼʠʢʠʝ ʤʠʥʜʘʣʠ 1650 

ʃʝʩʥʦʡ ʧʘʨʢ ɹʘʭʘʙʘ  ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  48376 

ʃʝʩʥʦʡ ʧʘʨʢ ʎʟʷʜʵʥʶʡ  ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  38985 

ʃʝʩʥʦʡ ʧʘʨʢ ʍʘʞʠʪʫʞʵ  ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  26848 

ʃʝʩʥʦʡ ʧʘʨʢ ʎʷʩʠ  ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  55600 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ ʅʘʨʘʪ  ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  6025 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʣʝʩʥʦʡ 

ʧʘʨʢ ʊʘʥʛʙʫʣʘ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  34237 

ʃʝʩʥʦʡ ʧʘʨʢ ʎʶʥʙʦʣʘ  ʈʘʡʦʥʥʳʡ  46226 

ʃʝʩʥʦʡ ʧʘʨʢ ɸʫʮʟʘʥʴʛʦʫ  ʈʘʡʦʥʥʳʡ  6310 

ʃʝʩʥʦʡ ʧʘʨʢ ɻʦʮʟʠʛʦʫ ʚ ʛ. 

ʍʦʯʵʥ  

ʈʘʡʦʥʥʳʡ  337 

ʃʝʩʥʦʡ ʧʘʨʢ ʄʵʥʤʘʣʘ  ʈʘʡʦʥʥʳʡ  13616 

ʃʝʩʥʦʡ ʧʘʨʢ ʥʘ ʨʝʢʝ 

ʂʘʰʢʘʨ ʚ ʛ. ʀʨʪʳʰ 

ʈʘʡʦʥʥʳʡ  467 

ʃʝʩʥʦʡ ʧʘʨʢ ʥʘ ʨʝʢʝ 

ʀʨʪʳʰ  

ʈʘʡʦʥʥʳʡ  667 

ʃʝʩʥʦʡ ʧʘʨʢ ʉʷʦʜʫʥʛʦʫ ʚ 

ɸʣʵʪʘʡ  

ʈʘʡʦʥʥʳʡ  1495 

ʃʝʩʥʦʡ ʧʘʨʢ 

ʐʵʥʯʞʫʥʰʘʥʴ ʚ ʌʫʶʥʴ 

ʈʘʡʦʥʥʳʡ  68070 

ʃʝʩʥʦʡ ʧʘʨʢ ɼʘʮʠʥʭʵ  ʈʘʡʦʥʥʳʡ  31236 

 

ɺ ʉʠʥʴʮʟʷʥʝ ʩʦʟʜʘʥʳ ʪʨʠʜʮʘʪʴ ʯʝʪʳʨʝ ʟʘʧʦʚʝʜʥʳʭ ʟʦʥʳ. ʀʭ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 

ʧʦʯʪʠ ʯʝʪʳʨʥʘʜʮʘʪʴ ʧʨʦʮʝʥʪʦʚ ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʘʚʪʦʥʦʤʥʦʛʦ ʨʘʡʦʥʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʨʘʙʦʪʘʶʪ ʩʪʦ ʜʚʘʜʮʘʪʴ ʘʛʨʦʢʦʤʧʣʝʢʩʦʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʩʪʦ 

ʪʨʠʜʮʘʪʴ ʜʝʚʷʪʴ ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʳʭ ʟʘʚʦʜʦʚ. ɾʠʪʝʣʠ ʉʠʥʴʮʟʷʥʘ ʫʞʝ ʥʘʯʠʥʘʶʪ 

ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ ʵʪʠʤ ʚʦʧʨʦʩʘʤ. ʆʥʠ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʣʠʰʴ ʧʨʠ ʙʝʨʝʞʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢ 

ʧʨʠʨʦʜʥʳʤ ʨʝʩʫʨʩʘʤ ʠʭ ʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ 

ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʙʦʣʝʝ ʩʪʨʦʛʦ ʩʣʝʜʠʪʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʩʠʩʪʝʤʫ ʦʯʠʩʪʢʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. 
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ʕʢʦʩʠʩʪʝʤʳ ʵʪʦʛʦ ʤʝʩʪʘ ʦʯʝʥʴ ʫʷʟʚʠʤʳ ʢ ʧʦʚʨʝʞʜʝʥʠʷʤ, ʫʥʠʯʪʦʞʝʥʠʶ ʠ ʠʭ 

ʪʨʫʜʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ. ʈʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʩʝʪ ʤʝʩʪʥʦʩʪʠ ʩʝʨʴʝʟʥʳʡ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ. ɸʚʪʦʤʦʙʠʣʠ, ʢʦʪʦʨʳʝ ʚʲʝʟʞʘʶʪ ʠ ʚʳʝʟʞʘʶʪ ʚ ʞʠʚʦʧʠʩʥʳʡ 

ʨʘʡʦʥ, ʣʦʜʢʠ ʥʘ ʦʟʝʨʘʭ, ʛʝʥʝʨʘʪʦʨ ʜʠʟʝʣʝʡ ʦʪʝʣʝʡ ʨʘʟʨʫʰʘʶʪ ʤʠʨ ʦʭʨʘʥʷʝʤʳʭ ʨʘʡʦʥʦʚ, 

ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ. 

ɹʣʘʛʦʜʘʨʷ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʫʜʘʣʦʩʴ ʠʟʙʝʞʘʪʴ ʧʦʪʝʨʴ 

ʚʦʜʳ ʠ ʧʦʯʚʳ ʥʘ ʧʣʦʱʘʜʠ ʙʦʣʝʝ ʜʝʩʷʪʠ ʪʳʩʷʯ ʢʚʘʜʨʘʪʥʳʭ ʢʠʣʦʤʝʪʨʦʚ.  

ɺʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʉʋɸʈ ʩʦʩʫʱʝʩʪʚʫʶʪ ʙʦʛʘʪʳʝ ʪʫʨʠʩʪʩʢʠʝ 

ʨʝʩʫʨʩʳ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ, ʨʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ ʥʘʨʫʰʘʝʪ 

ʦʩʥʦʚʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʙʘʣʘʥʩ. ʈʘʟʚʠʪʠʝ ʵʢʦʪʫʨʠʟʤʘ, ʫʣʫʯʰʝʥʠʝ ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ, ʩʠʩʪʝʤʳ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʦʟʜʘʩʪ ʥʦʚʳʝ ʧʨʦʝʢʪʳ ʧʦ 

ʨʘʟʚʠʪʠʶ ʪʫʨʠʟʤʘ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʘ ʛʘʨʤʦʥʠʷ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ ʠ 

ʧʨʠʨʦʜʳ, ʣʶʜʠ ʜʦʣʞʥʳ ʧʨʝʜʧʨʠʥʷʪʴ ʤʝʨʳ ʜʣʷ ʟʘʱʠʪʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ. 

ʋʩʪʦʡʯʠʚʦʝ ʩʙʝʨʝʛʘʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʵʢʦʪʫʨʠʟʤʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʪʨʝʙʫʝʪ 

ʞʝʩʪʢʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʧʦʪʦʢʘ ʨʝʩʫʨʩʦʚ, ʧʦʪʨʝʙʣʷʝʤʳʭ ʪʫʨʠʩʪʠʯʝʩʢʠʤ ʙʠʟʥʝʩʦʤ. 

ʊʘʢʞʝ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʪʫʨʠʟʤʘ ʚ ʂʅʈ ʷʚʣʷʶʪʩʷ: ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʚʥʝʜʨʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʢʦʪʦʨʳʝ ʤʠʥʠʤʠʟʠʨʫʶʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ; ʨʘʟʨʘʙʦʪʢʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

çʧʨʘʚʠʣ ʧʦʚʝʜʝʥʠʷè ʜʣʷ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʬʠʨʤ, ʦʧʝʨʘʪʦʨʦʚ ʠ ʪʫʨʠʩʪʦʚ ʚ ʩʬʝʨʝ 

ʵʢʦʪʫʨʠʟʤʘ; ʛʘʨʤʦʥʠʟʘʮʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʪʫʨʠʟʤʘ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ; ʨʝʘʣʠʟʘʮʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  
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ʋɼʂ 911.5 

ʊʈɸʅʉʌʆʈʄɸʎʀʗ ʃɸʅɼʐɸʌʊʆɺ ʀ ʉʀʉʊɽʄʓ  

ʇʈʀʈʆɼʆʇʆʃʔɿʆɺɸʅʀʗ ɺ ʃɽʉʅʓʍ ɿʆʅɸʍ ʆʄʉʂʆɻʆ ʇʈʀʀʈʊʓʐʔʗ 

  

ɹʦʣʴʰʘʥʠʢ ʇ.ɺ.  
(ʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʠʨʪʳʰʴʷ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ 

ʥʦʚʳʝ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʝ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʧʨʠʨʦʜʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ. ʉʦʟʜʘʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʨʘʟʥʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʝʩʣʝʜʫʝʪ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʥʦ ʚ ʪʦʞʝ ʚʨʝʤʷ ʚ ʧʨʠʨʦʜʥʦʤ 

ʢʦʤʧʣʝʢʩʝ ʥʝʤʠʥʫʝʤʦ ʧʨʦʠʩʭʦʜʷʪ ʜʝʛʨʘʜʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʨʘʟʥʦʛʦ ʩʚʦʡʩʪʚʘ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʣʘʥʜʰʘʬʪʳ ʚʩʝʭ ʫʨʦʚʥʝʡ ʩʪʝʧʥʦʡ ʠ ʶʞʥʦʡ 

ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ ʯʝʣʦʚʝʢʦʤ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʀʨʪʳʰʘ, 

ʥʘʨʫʰʝʥʦ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʠʨʪʳʰʩʢʦʡ ʧʦʡʤʳ [1, 2, 4, 8].  

ʎʝʣʴ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʠ 

ʩʦʦʪʥʝʩʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʧʨʠʨʦʜʥʦʡ ʜʠʥʘʤʠʢʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 
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ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʧʦʣʝʚʦʤʫ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʥʦʡ ʟʦʥʳ 

ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʧʨʝʜʝʣʷʣʠʩʴ ʧʨʦʮʝʩʩʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ʠ ʩʠʩʪʝʤʳ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʫʨʦʤʮʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʆʤʩʢʦʛʦ ʇʨʠʠʨʪʳʰʴʷ. 

ʄʝʪʦʜʳ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ, ʙʳʣʠ ʠʟʫʯʝʥʳ ʘʨʭʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ [5, 6, 7]. ʋʪʦʯʥʝʥʠʝ ʢʘʤʝʨʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚʦ ʚʨʝʤʷ ʵʢʩʧʝʜʠʮʠʠ 2021 ʛʦʜʘ. 

ʆʢʦʥʯʘʥʠʝ XVIII  ʚʝʢʘ ʠ ʚʝʩʴ XIX  ʚʝʢ ʜʣʷ ʚʩʝʛʦ ʇʨʠʠʨʪʳʰʴʷ ʵʪʦ ʦʩʦʙʳʡ 

ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʝʨʠʦʜ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʧʦʟʠʮʠʠ ʟʘʩʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ [3], ʦʩʚʦʝʥʠʠ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʦʟʜʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʨʠʤʝʥʝʥʠʷ ʟʦʥʘʣʴʥʳʭ 

ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ ʠ ʪ.ʜ., ʪ.ʝ. ʪʝʭ ʚʠʜʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʳʟʳʚʘʶʱʝʡ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʩʦʙʳʝ ʪʠʧʳ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ.  

ʀʩʪʦʨʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʤʠ ʪʠʧʘʤʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʷʚʣʷʶʪʩʷ 

ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ. ɺʪʦʨʠʯʥʳʝ ʠʣʠ ʧʨʦʠʟʚʦʜʥʳʝ 

ʣʝʩʘ, ʚʦʟʥʠʢʰʠʝ ʥʘ ʤʝʩʪʝ ʚʳʨʫʙʦʢ ʠ ʛʘʨʝʡ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʶʞʥʦ-ʪʘʝʞʥʦʡ 

ʟʦʥʝ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʃʘʥʜʰʘʬʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʖʞʥʦ-ʊʘʨʩʢʦʛʦ ʧʦʜʪʘʝʞʥʦʛʦ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ 

 

ɺ ʦʩʥʦʚʥʦʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʧʨʦʠʩʭʦʜʷʪ ʚʩʣʝʜʩʪʚʠʝ ʚʳʨʫʙʦʢ 

ʠ ʧʦʞʘʨʦʚ. ʋʞʝ ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʛ. ʊʘʨʳ (1594 ʛ.) ʚ ʜʦʥʝʩʝʥʠʷʭ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʚ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʚʦʝʚʦʜʩʪʚʘ ʧʨʝʦʙʣʘʜʘʶʪ ʭʚʦʡʥʳʝ ʣʝʩʘ, ʛʜʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʟʚʝʨʦʚʳʝ 

ʫʛʦʜʴʷ ʤʝʩʪʥʳʭ ʪʘʪʘʨ. ʇʦ-ʪʘʪʘʨʩʢʠ ʦʥʠ ʥʘʟʳʚʘʶʪʩʷ ʫʨʤʘʥʘʤʠ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʛʣʫʭʠʝ 

ʣʝʩʘ. ɿʘʪʝʤ ʚʚʝʨʭ ʧʦ ʀʨʪʳʰʫ ʥʘʯʠʥʘʶʪʩʷ ʙʝʨʝʟʦʚʳʝ ʨʦʱʠ ʩ ʯʝʨʥʦʟʝʤʥʳʤʠ ʝʣʘʥʷʤʠ 

ʩʨʝʜʠ ʥʠʭ. ʄʥʦʛʦʢʨʘʪʥʦ ʩʦʦʙʱʘʣʦʩʴ ʪʘʢʞʝ, ʯʪʦ ʚʳʰʝ ʧʦ ʪʝʯʝʥʠʶ ʀʨʪʳʰʘ ʦʪ ʨ. ʊʘʨʳ 

ʠʤʝʶʪʩʷ ʪʨʠ ʩʦʩʥʦʚʳʭ ʙʦʨʘ ï ʩʦʚʨʝʤʝʥʥʳʝ ɸʨʪʳʥʩʢʠʡ ʠ ʏʝʨʥʦʣʫʯʝʥʩʢʠʡ, ʘ ʪʨʝʪʠʡ ʙʦʨ 

ï ʣʠʙʦ ʉʝʪʢʫʣʦʚʩʢʠʡ, ʣʠʙʦ ʥʝʙʦʣʴʰʠʝ ʨʦʱʠ ʩʦʩʥʦʚʦʛʦ ʠ ʣʠʩʪʚʝʥʥʠʯʥʦʛʦ ʣʝʩʘ ʧʦ 

ʚʦʩʪʦʯʥʦʤʫ ʙʝʨʝʛʫ ʀʨʪʳʰʘ ʚ ʨʘʡʦʥʝ ʩ. ʉʝʨʝʙʨʷʥʦʛʦ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʶʞʥʘʷ ʛʨʘʥʠʮʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʚʦʦʙʱʝ ʠ 

ʪʝʤʥʦʭʚʦʡʥʳʭ ʧʦʨʦʜ ʚ ʯʘʩʪʥʦʩʪʠ ʦʪʦʜʚʠʥʫʣʘʩʴ ʢ ʩʝʚʝʨʫ. ʖʞʥʘʷ ʛʨʘʥʠʮʘ ʭʚʦʡʥʳʭ 

ʧʦʨʦʜ ʢ ʩʝʨʝʜʠʥʝ XIX  ʚʝʢʘ ʧʨʦʭʦʜʠʣʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʧʦ 56 ʧʘʨʘʣʣʝʣʠ. ʂʦʨʝʥʥʳʤ 

ʪʠʧʦʤ ʣʘʥʜʰʘʬʪʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ ʝʣʦʚʦ-ʧʠʭʪʦʚʳʝ ʟʝʣʝʥʦʤʦʰʥʦ-ʨʘʟʥʦʪʨʘʚʥʳʝ 

ʭʦʨʦʰʦ ʜʨʝʥʠʨʫʝʤʳʝ ʧʨʠʨʝʯʥʳʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. ɽʩʣʠ ʢ ʥʘʯʘʣʫ ʚʝʢʘ ʪʝʤʥʦʭʚʦʡʥʳʝ 

ʧʦʨʦʜʳ ʚʩʪʨʝʯʘʣʠʩʴ ʥʘ ʰʠʨʦʪʝ ʦʟʝʨ ʀʢ ʠ ʉʘʣʪʘʠʤ, ʪʦ ʢ 30-ʤ ʛʦʜʘʤ ʦʥʠ ʙʳʣʠ 

ʦʪʦʜʚʠʥʫʪʳ ʢ ʩʝʚʝʨʫ, ʥʘ 50-70 ʢʤ ʜʦ ʰʠʨʦʪʳ ʩʝʣʘ ɹʦʣʴʰʠʝ ʋʢʠ, ʘ ʝʱʝ ʯʝʨʝʟ 30 ʣʝʪ - ʜʦ 

ʰʠʨʦʪʳ ʩʝʣʘ ʋʩʪʴ-ʀʰʠʤ. ʪ.ʝ. ʝʱʝ ʩʝʚʝʨʥʝʝ ʥʘ 40-50 ʢʤ. ʂʘʨʪʳ ʩʝʨʝʜʠʥʳ ʧʨʦʰʣʦʛʦ 

ʩʪʦʣʝʪʠʷ ʧʦʢʘʟʳʚʘʶʪ ʨʘʟʤʝʱʝʥʠʝ ʢʨʫʧʥʳʭ ʤʘʩʩʠʚʦʚ ʭʚʦʡʥʳʭ ʣʝʩʦʚ ʟʥʘʯʠʪʝʣʴʥʦ 

ʶʞʥʝʝ ʠʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦ ʣʝʚʦʙʝʨʝʞʥʳʤ ʧʨʠʪʦʢʘʤ ʨʝʢʠ 

ʊʘʨʳ.  
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ɺ ʧʦʜʟʦʥʘʭ ʣʝʩʦʩʪʝʧʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʪʘʢʞʝ ʧʨʠʚʝʣʘ ʢ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ. ʃʝʪ 60-70 ʥʘʟʘʜ ʣʝʩʦʚ ʟʜʝʩʴ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʥʦ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟ-ʟʘ ʙʝʩʩʠʩʪʝʤʥʦʡ ʚʳʨʫʙʢʠ ʤʥʦʛʠʝ ʢʦʣʦʯʥʳʝ ʣʝʩʘ ʠʩʯʝʟʣʠ. ʆʙ ʠʭ 

ʙʳʣʦʤ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʘʣʠʯʠʝ ʥʘ ʧʘʰʥʷʭ ʦʙʰʠʨʥʳʭ ʙʝʣʝʩʳʭ ʧʷʪʝʥ 

ʩʦʣʦʜʝʡ, ʧʦʜ ʙʳʚʰʠʤʠ ʜʦʚʦʣʴʥʦ ʢʨʫʧʥʳʤʠ ʠ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ 

ʙʝʨʝʟʦʚʳʤʠ ʢʦʣʢʘʤʠ.  

ʕʢʩʧʝʜʠʮʠʦʥʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʧʦʟʚʦʣʷʶʪ 

ʚʳʷʚʠʪʴ ʤʝʩʪʘ ʨʘʥʝʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʩʦʩʥʦʚʳʭ ʙʦʨʦʚ ʧʦ ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʪʠʧʠʯʥʦʡ 

ʪʘʝʞʥʦʡ ʪʨʘʚʷʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʝʱʝ ʩʦʭʨʘʥʠʚʰʝʡʩʷ ʚ ʨʝʬʫʛʠʷʭ. ʊʘʢ ʚ ʋʨʤʘʥʦʤ 

ʣʝʩʦʧʠʪʦʤʥʠʢʝ ʆʤʩʢʦʛʦ ʣʝʩʭʦʟʘ ʚ ʙʝʨʝʟʥʷʢʝ ʚʩʪʨʝʯʘʝʪʩʷ ʛʨʫʰʘʥʢʘ ʩʨʝʜʥʷʷ. 

ʇʦ ʜʘʥʥʳʤ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɸʅ ʧʣʦʱʘʜʴ, ʟʘʥʷʪʘʷ ʣʝʩʘʤʠ ʚ ʩʝʚʝʨʥʦʡ 

ʣʝʩʦʩʪʝʧʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʩʥʠʟʠʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1913 ʛʦʜʦʤ ʩ 60 ʜʦ 20-25%, ʘ ʚ 

ʶʞʥʦʡ ʩ 20 ʜʦ 5-10%.  

ʇ. ʇ. ʉʝʤʝʥʦʚ-ʊʷʥʴ-ʐʘʥʩʢʠʡ, ʦʙʩʣʝʜʦʚʘʚʰʠʡ ʆʤʩʢʠʡ ʫʝʟʜ ʚ ʩʝʨʝʜʠʥʝ XIX  ʚ., 

ʧʠʩʘʣ, ʯʪʦ ʚ ʢʨʘʝ çʨʦʱʠ ʠʩʯʝʟʘʶʪ ʚʤʝʩʪʝ ʩ ʪʝʢʫʱʠʤʠ ʚʦʜʘʤʠè. ʅʝʩʢʦʣʴʢʦ ʧʦʟʜʥʝʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʬʠʢʩʠʨʦʚʘʣʠ: çʇʦʩʪʝʧʝʥʥʦʝ ʚʳʩʳʭʘʥʠʝ ʦʟʝʨ ʶʛʘ ʊʦʙʦʣʴʩʢʦʡ ʛʫʙʝʨʥʠʠ 

ʝʩʪʴ ʷʚʣʝʥʠʝ, ʩʦʚʝʨʰʘʶʱʝʝʩʷ ʚ ʦʙʰʠʨʥʳʭ ʨʘʟʤʝʨʘʭ. ʇʨʠʯʠʥʦʶ ʵʪʦʛʦ ʷʚʣʝʥʠʷ 

ʦʢʘʟʳʚʘʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʙʝʩʧʦʱʘʜʥʦʝ ʠʩʪʨʝʙʣʝʥʠʝ ʣʝʩʦʚ ʥʝ ʪʦʣʴʢʦ ʧʦʨʫʙʢʘʤʠ, ʥʦ 

ʠ ʧʦʞʘʨʘʤʠ (ʧʘʣʘʤʠ)è. 

ʉ ʢʦʥʮʘ XIX  ʚʝʢʘ ʚ ʢʨʘʝ ʫʯʘʩʪʠʣʠʩʴ ʟʘʩʫʭʠ. ʆʩʦʙʝʥʥʦ ʪʷʞʝʣʳʤʠ ʙʳʣʠ 

ʟʘʩʫʰʣʠʚʳʝ 1891, 1901 , 1911 , 1921, 1931 ʛʦʜʳ. ɿʘʩʫʭʠ ʢʦʥʮʘ XIX  ʚ. ʩʦʚʧʘʣʠ ʩ ʥʘʯʘʣʦʤ 

ʤʘʩʩʦʚʳʭ ʧʝʨʝʩʝʣʝʥʠʡ ʢʨʝʩʪʴʷʥ ʚ ʉʠʙʠʨʴ. ɼʣʷ ʧʝʨʝʩʝʣʝʥʮʝʚ ʥʘʨʝʟʘʣʠʩʴ ʫʯʘʩʪʢʠ 

ʥʝʨʝʜʢʦ ʥʘ ʟʝʤʣʷʭ, ʨʘʥʝʝ ʧʨʠʟʥʘʚʘʝʤʳʭ ʥʝʛʦʜʥʳʤʠ ʜʣʷ ʭʣʝʙʦʧʘʰʝʩʪʚʘ. ʉ ʧʦʩʪʨʦʡʢʦʡ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʥʘʯʘʣʘʩʴ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʤʘʩʣʦʜʝʣʴʯʝʩʢʘʷ ʣʠʭʦʨʘʜʢʘè, ʙʳʩʪʨʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʧʦʛʦʣʦʚʴʷ ʜʦʡʥʳʭ ʢʦʨʦʚ. ɺʳʩʳʭʘʶʱʠʝ ʙʦʣʦʪʘ ʧʨʝʚʨʘʱʘʣʠʩʴ ʚ ʧʘʩʪʙʠʱʘ ʠ 

ʩʝʥʦʢʦʩʳ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʚʩʝ ʦʪʤʝʯʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ 

ʦʢʘʟʳʚʘʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʦʜʥʦʩʪʴ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʨʝʢ ʇʨʠʠʨʪʳʰʴʷ. 

ʇʦʷʚʣʝʥʠʝ ʙʦʣʴʰʠʭ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʧʨʠʚʝʣʦ ʢ ʠʟʤʝʥʝʥʠʶ ʛʠʜʨʦʣʦʛʦ-

ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʚʢʣʶʯʘʷ ʠ ʨʝʞʠʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʅʘʙʣʶʜʘʝʤʘʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʣʝʩʦʙʦʣʦʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʣʫʛʦʙʦʣʦʪʥʳʝ ʠ ʣʫʛʦʚʳʝ, ʚʝʜʝʪ ʢ 

ʠʟʤʝʥʝʥʠʶ ʚʩʝʛʦ ʦʙʣʠʢʘ ʪʝʨʨʠʪʦʨʠʠ. ʋʤʝʥʴʰʘʝʪʩʷ ʣʝʩʠʩʪʦʩʪʴ, ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʣʫʛʦʚ, ʠʥʪʝʥʩʠʚʥʦ ʚʦʚʣʝʢʘʝʤʳʭ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ.  

ʋʥʠʯʪʦʞʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʜʨʝʚʝʩʥʦʡ ʠ ʪʨʘʚʷʥʠʩʪʦʡ, ʚʳʟʳʚʘʝʪ 

ʠʟʤʝʥʝʥʠʝ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ. ʇʨʠ ʨʘʩʧʘʰʢʝ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ. 

ʊʘʢ ʢʦʚʳʣʴʥʘʷ ʩʪʝʧʴ ʜʘʞʝ ʚ ʤʘʣʦʩʥʝʞʥʳʝ ʛʦʜʳ ʟʘʜʝʨʞʠʚʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʥʘ ʧʦʣʷʭ. 

ʀʪʘʢ, ʦʩʚʦʝʥʠʝ ʧʦʜ ʩʝʥʦʢʦʩʳ, ʧʘʩʪʙʠʱʘ ʠ ʧʘʰʥʠ ʦʙʰʠʨʥʳʭ ʧʣʦʱʘʜʝʡ ʦʟʝʨʥʦ-

ʙʦʣʦʪʥʳʭ ʧʦʥʠʞʝʥʠʡ, ʦʙʩʳʭʘʶʱʠʭ ʚ ʤʘʣʦʚʦʜʥʳʝ ʧʝʨʠʦʜʳ, ʘ ʪʘʢʞʝ ʚʳʨʫʙʢʘ ʠ 

ʨʘʩʢʦʨʯʝʚʢʘ ʣʝʩʦʚ, ʠʛʨʘʶʱʠʭ ʚʦʜʦʨʝʛʫʣʠʨʫʶʱʫʶ ʨʦʣʴ, ʧʨʠʚʝʣʠ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ 

ʤʥʦʞʝʩʪʚʘ ʤʘʣʳʭ ʨʝʢ ʇʨʠʠʨʪʳʰʴʷ. ʆʩʦʙʝʥʥʦ ʫʩʠʣʠʣʩʷ ʵʪʦʪ ʧʨʦʮʝʩʩ ʚ 1890 ï 1914 ʛʛ., 

ʢʦʛʜʘ ʦʙʤʝʣʝʣʠ ʨʝʯʢʠ ʠʟ ʂʘʪʘʡʩʢʦʛʦ ʫʨʦʯʠʱʘ, ʚʧʘʜʘʚʰʠʝ ʚ ʦʟʝʨʘ ʂʨʫʪʠʥʩʢʦʛʦ, 

ʊʶʢʘʣʠʥʩʢʦʛʦ, ʉʘʨʛʘʪʩʢʦʛʦ, ɹʦʣʴʰʝʨʝʯʝʥʩʢʦʛʦ ʨʘʡʦʥʦʚ. ʀʤʝʥʥʦ ʚ ʵʪʦ ʚʨʝʤʷ ʠʩʯʝʟʣʘ ʠ 

ʨʝʯʢʘ ɹʳʩʪʨʫʭʘ. ʃʠʰʴ ʥʝʙʦʣʴʰʦʝ ʧʦʥʠʞʝʥʠʝ ʨʘʩʧʘʭʘʥʥʦʛʦ ʧʦʣʷ ʜʘ ʥʘʟʚʘʥʠʝ ʧʦʟʜʥʝʝ 

ʦʩʥʦʚʘʥʥʦʡ ʜʝʨʝʚʥʠ ɹʳʩʪʨʫʭʠ ï ʚʦʪ ʠ ʚʩʝ, ʯʪʦ ʦʩʪʘʣʦʩʴ ʦʪ ʥʝʢʦʛʜʘ çʙʳʩʪʨʦʡ, 

ʨʘʟʣʠʚʠʩʪʦʡ ʠ ʛʣʫʙʦʢʦʡ ʨʝʯʢʠè. ʈʝʟʢʦ ʩʦʢʨʘʪʠʣʩʷ ʧʨʠʪʦʢ ʚʦʜʳ ʚ ʦʟ. ʀʢ, ʠ ʦʥʦ ʩʪʘʣʦ 

ʤʝʣʝʪʴ. ʇʝʨʝʩʦʭʣʘ ʨʝʯʢʘ ʂʠʪʝʨʤʘ, ʢʦʛʜʘ-ʪʦ ʩʦʝʜʠʥʠʚʰʘʷ ʀʢ ʩ ʦʟ. ʉʘʣʪʘʠʤ. ɸ ʚʝʜʴ ʥʘ 

ʥʝʡ ʙʦʣʝʝ 100 ʣʝʪ ʨʘʙʦʪʘʣʘ ʚʦʜʷʥʘʷ ʤʝʣʴʥʠʮʘ. 

ʉʦʚʝʨʰʝʥʥʦ ʦʙʤʝʣʝʣʠ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʩʦʭʣʠ ʤʥʦʛʠʝ ʧʨʠʪʦʢʠ ʆʰʠ, ʉʘʨʛʘʪʢʠ, 

ʆʤʠ. ʆʙʰʠʨʥʳʤʠ ʧʘʚʦʜʢʘʤʠ ʩʣʘʚʠʣʘʩʴ ʨ. ʆʤʴ. ʆʜʥʘʢʦ ʩ ʩʝʨʝʜʠʥʳ XIX  ʚ., ʢʦʛʜʘ ʚ 
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ʂʘʠʥʩʢʦʤ ʫʝʟʜʝ (ʥʳʥʝ ï ʟʘʧʘʜʥʳʝ ʨʘʡʦʥʳ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ) ʩʪʘʣʠ ʨʘʟʤʝʱʘʪʴʩʷ 

ʧʝʨʝʩʝʣʝʥʮʳ, ʥʘʯʘʣʦʩʴ ʥʘʩʪʫʧʣʝʥʠʝ ʥʘ ʚʝʨʭʦʚʳʝ ʙʦʣʦʪʘ, ʠʟ ʢʦʪʦʨʳʭ ʙʨʘʣʠ ʥʘʯʘʣʦ 

ʠʩʪʦʢʠ ʆʤʠ. ɸ ʩ 30-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʧʨʠʩʪʫʧʠʣʠ ʢ ʦʩʫʰʝʥʠʶ ʧʨʦʪʦʯʥʳʭ 

ʙʦʣʦʪ ɹʘʨʘʙʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʩʦʭʣʠ ʤʥʦʛʠʝ ʧʨʠʪʦʢʠ ʆʤʠ (ʊʘʨʢʘ, ʊʘʨʙʫʛʘ ʠ ʜʨ.), ʘ 

ʩʘʤʘ ʨʝʢʘ ʩʠʣʴʥʦ ʦʙʤʝʣʝʣʘ. ʉʬʦʨʤʠʨʦʚʘʣʘʩʴ ʠʥʘʷ ʩʪʨʫʢʪʫʨʘ ʣʘʥʜʰʘʬʪʦʚ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ (ʨʠʩ. 2). 
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ʈʠʩ. 2. ʃʘʥʜʰʘʬʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʆʰ-ʀʨʪʳʰʩʢʦʛʦ ʧʦʜʪʘʝʞʥʦʛʦ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʘʛʨʘʨʥʳʝ ʣʘʥʜʰʘʬʪʳ ʢʘʢ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʪʠʧ 

ʣʘʥʜʰʘʬʪʦʚ ʩʦ ʩʚʦʝʡ ʚʥʫʪʨʝʥʥʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʦʜʥʠ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ 

ʇʨʠʠʨʪʳʰʴʝ.  

ʉʧʝʮʠʬʠʢʦʡ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʢʘʞʜʳʡ ʯʝʪʚʝʨʪʳʡ 

ʛʝʢʪʘʨ ʧʘʰʥʠ ʠ ʧʦʣʦʚʠʥʘ ʣʫʛʦʚ ʠ ʧʘʩʪʙʠʱ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ ʧʦʯʚʘʤʠ 

ʩʦʣʦʥʮʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʈʘʩʧʘʰʢʘ ʢʦʨʢʦʚʦʛʦ ʩʦʣʦʥʮʘ ʙʝʟ ʝʛʦ ʤʝʣʠʦʨʘʮʠʠ ʟʘ 20 ʣʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʥʫʣʝʚʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠʚʝʣʘ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʩʣʦʝ 0-40 ʩʤ ʦʥ 

ʩʦʜʝʨʞʠʪ ʛʫʤʫʩʘ ʥʘ 53,7 ʪ/ʛʘ ʤʝʥʴʰʝ, ʯʝʤ ʵʪʦʪ ʞʝ ʩʦʣʦʥʝʮ ʧʦ ʤʝʣʠʦʨʠʨʦʚʘʥʥʦʡ ʧʦʣʥʦʡ 

ʥʦʨʤʦʡ ʛʠʧʩʘ ʩʦ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ 20,1 ʮ/ʛʘ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ.  

ɼʣʷ ʘʥʘʣʠʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʘʯʘʣʘ XX ʚʝʢʘ ʙʳʣʠ ʚʟʷʪʳ 

ʢʣʶʯʝʚʳʝ ʫʯʘʩʪʢʠ ʚ ʥʠʞʥʝ-ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ʊʘʨʳ. ɸʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʢʘʨʪʳ ʥʘʯʘʣʘ 

ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʢʘʨʪʳ. 

ʇʝʨʚʳʡ ʠʩʩʣʝʜʫʝʤʳʡ ʫʯʘʩʪʦʢ (ʙʳʚʰʠʝ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʨʪʝʣʠ 

ɻʘʡʝʤʘ) ʨʘʩʧʦʣʦʞʝʥ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ɺʝʨʭʥ. ʊʫʥʛʫʩʢʘ (ʥʘ ʢʘʨʪʘʭ 1938 ʛʦʜʘ ï ʊʫʥʫʩʢʘ) 

(ʨʠʩ. 3), ʙʝʨʫʱʝʡ ʩʚʦʝ ʥʘʯʘʣʦ ʚ ʂʠʪʣʠʥʩʢʠʭ ʙʦʣʦʪʘʭ. ʉʝʚʝʨʥʦʡ, ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ 

ʛʨʘʥʠʮʝʡ ʫʯʘʩʪʢʘ ʷʚʣʷʣʠʩʴ ʟʝʤʣʠ ʂʠʪʣʠʥʩʢʦʡ ʣʝʩʥʦʡ ʜʘʯʠ, ʘ ʩ ʶʛʘ ʪʝʨʨʠʪʦʨʠʶ 

ʦʛʨʘʞʜʘʣʠ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʨʪʝʣʠ çɻʠʛʘʥʪè (ʜʝʨʝʚʥʷ ʂʘʙʳʨʟʘ). ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʨʘʥʠʮʳ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʦʭʦʜʷʪ ʧʦ ʧʨʦʩʝʢʘʤ. 

ʆʩʥʦʚʫ ʟʝʤʝʣʴ ʘʨʪʝʣʠ ʩʦʩʪʘʚʣʷʣʠ ʧʨʠʨʦʜʥʳʝ ʣʘʥʜʰʘʬʪʳ (2124 ʛʘ), ʚ ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʚʢʨʘʧʣʝʥʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ 

ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʟʘʙʦʣʦʯʝʥʥʳʝ ʫʯʘʩʪʢʠ ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ ʩ 

ʤʦʱʥʳʤ ʧʦʢʨʦʚʦʤ ʛʠʧʥʦʚʳʭ ʤʭʦʚ ʠ ʩ ʢʨʫʧʥʦʢʦʯʢʘʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʖʜʘʣʳ 

ʟʘʥʠʤʘʶʪ ʧʣʦʱʘʜʴ ʚ 1116 ʛʘ. ʆʩʥʦʚʫ ʧʦʜʪʘʝʞʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʩʦʩʪʘʚʣʷʣʠ ʙʝʨʝʟʥʷʢʠ ʩ 

ʧʨʠʤʝʩʴʶ ʦʩʠʥʳ, ʨʘʩʧʦʣʘʛʘʚʰʠʝʩʷ ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʨʘʚʥʠʥʘʭ ʚʜʦʣʴ ʨʝʢʠ ɺʝʨʭʥ. 

ʊʫʥʛʫʩʢʘ [2]. ʀʭ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʣʘ 881 ʛʘ. ʄʝʥʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʩʦʛʨʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʩʤʝʰʘʥʥʳʭ ʙʝʨʝʟʦʚʦ-ʝʣʦʚʳʭ ʣʝʩʦʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ 

ʚʦʜʦʨʘʟʜʝʣʝ (122 ʛʘ). ɹʦʣʦʪʘ ʟʘʥʠʤʘʶʪ ʧʣʦʱʘʜʴ 46 ʛʘ, ʠ ʩʨʝʜʠ ʥʠʭ ʛʦʩʧʦʜʩʪʚʫʝʪ ʨʷʤ (32 

ʛʘ). 
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ʈʠʩ. 3. ʉʠʩʪʝʤʘ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ʚ 1942 ʛʦʜʫ 

 

ʆʩʥʦʚʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʩʦʩʪʘʚʣʷʣʠ ʧʘʰʥʠ. ʆʥʠ 

ʟʘʥʠʤʘʣʠ ʧʣʦʱʘʜʴ 553 ʛʘ, ʠʟ ʥʠʭ 33 ʛʘ ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ ʟʘʣʝʞʴ. ʇʦʜʯʠʥʝʥʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʶʪ ʩʝʥʦʢʦʩʳ, ʠʤʝʶʱʠʝ ʧʣʦʱʘʜʴ 200 ʛʘ, ʠʟ ʢʦʪʦʨʳʭ ʛʦʩʧʦʜʩʪʚʫʶʪ 

ʧʦʡʤʝʥʥʳʝ (163 ʛʘ), ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʚʝʨʭʦʚʴʷʭ ʊʫʥʛʫʩʢʠ (ʫʨʝʟ 126 ʤ) ʠ ʝʝ ʧʨʠʪʦʢʘ 

ɺʦʣʛʠʥʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʝʥʦʢʦʩʦʚ ʟʘʨʦʩʣʘ ʣʝʩʦʤ. ʇʘʩʪʙʠʱʘ 

(ʚʳʧʘʩʘ) ʟʘʥʠʤʘʶʪ 147 ʛʘ ʠ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʊʫʥʛʫʩʢʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧ. ɼʘʫʛʦʚʢʠ (ʢʦʣʭ. ɻʘʡʝʤʘ) ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɺʤʝʩʪʦ ʥʝʝ 

ʩʫʱʝʩʪʚʫʶʪ ʣʝʪʥʠʢʠ ʠ ʧʘʩʪʙʠʱʘ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʜ. ʂʘʙʳʨʟʘ. ʈʘʥʝʝ ʟʜʝʩʴ 

ʩʫʱʝʩʪʚʦʚʘʣʘ ʙʝʟʥʘʧʦʨʥʘʷ ʚʦʜʷʥʘʷ ʤʝʣʴʥʠʮʘ (ʤʫʢ), 15 ʫʩʘʜʝʙ ʠ ʄʊʌ [3]. ɼʣʷ ʫʜʦʙʩʪʚʘ 

ʚʳʚʦʟʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʜʝʩʴ ʧʨʦʣʦʞʝʥʘ ʛʨʫʥʪʦʚʘʷ ʜʦʨʦʛʘ ʧʦ 

ʣʝʚʦʙʝʨʝʞʴʶ ɺʝʨʭʥ. ʊʫʥʛʫʩʢʠ. ɺʜʦʣʴ ʨʫʩʣʘ ʨʝʢʠ ʧʨʦʭʦʜʠʪ ʟʠʤʥʠʢ, ʩʚʷʟʳʚʘʶʱʠʡ 

ʂʘʙʳʨʟʫ ʠ ʂʝʡʟʠʩ. 

ɺʪʦʨʦʡ ʠʩʩʣʝʜʫʝʤʳʡ ʫʯʘʩʪʦʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʅʠʞʥ. ʊʫʥʛʫʩʢʘ 

(ʨ. ʊʫʥʫʯʢʘ) ʠ ʦʛʨʘʥʠʯʝʥ ʩ ʶʛʘ ʨ. ʊʘʨʦʡ, ʩ ʟʘʧʘʜʘ ï ʜʦʣʠʥʦʡ ʤʘʣʦʛʦ ʚʦʜʦʪʦʢʘ, ʙʝʨʫʱʝʛʦ 

ʩʚʦʝ ʥʘʯʘʣʦ ʠʟ ʙʦʣʦʪʘ ʉʘʛʨʘ (ʉʦʛʨʘ) (ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʢʘʨʪʘʭ ʥʘʟʚʘʥʠʝ ʥʝ ʧʦʜʧʠʩʘʥʦ [4], 

ʘ ʥʘ ʢʘʨʪʝ 1939 ʛ. ï ʨ. ʊʫʥʫʩʢʘ). ɹʦʣʦʪʦ ʣʝʞʠʪ ʚ ʧʨʝʜʪʝʨʨʘʩʥʦʤ ʧʦʥʠʞʝʥʠʠ 

ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ. ʉʝʚʝʨʥʳʝ ʠ ʚʦʩʪʦʯʥʳʝ ʛʨʘʥʠʮʳ ʫʯʘʩʪʢʘ ʦʛʨʘʥʠʯʝʥʳ ʧʨʷʤʳʤʠ 

ʣʠʥʠʷʤʠ ʩ ʟʝʤʣʷʤʠ ʙʳʚʰʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʘʨʪʝʣʝʡ.  
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ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʨʠʨʦʜʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ: ʧʦʣʦʛʦʚʳʧʫʢʣʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʩʦʢʠʭ ʪʝʨʨʘʩ ʩ ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʤʠ 

ʟʝʣʝʥʦʤʦʰʥʳʤʠ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʤʠ ʣʫʛʘʤʠ ʥʘ ʩʝʨʳʭ ʣʝʩʥʳʭ ʠ ʛʣʝʝʚʘʪʳʭ ʧʦʯʚʘʭ, 

ʩʣʘʙʦʥʘʢʣʦʥʥʳʝ ʧʨʠʨʝʯʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʦʩʠʥʦʚʦ-ʙʝʨʝʟʦʚʳʤʠ ʣʝʩʘʤʠ ʥʘ ʩʝʨʳʭ 

ʣʝʩʥʳʭ ʧʦʯʚʘʭ, ʧʣʦʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʞʜʫʨʝʯʠʡ ʩ ʝʣʦʚʳʤʠ ʩʬʘʛʥʦʚʦ-ʟʝʣʝʥʦʤʦʰʥʳʤʠ 

(ʩʦʛʨʘ) ʠ ʩʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʳʤʠ ʰʠʨʦʢʦʪʨʘʚʥʳʤʠ, ʚʝʡʥʠʢʦʚʦ-ʩʬʘʛʥʦʚʳʤʠ 

ʟʘʙʦʣʦʯʝʥʥʳʤʠ ʣʝʩʘʤʠ ʥʘ ʛʣʝʝʧʦʜʟʦʣʠʩʪʳʭ ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʭ, ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ. 

ɺ ʵʪʦʤ ʨʘʡʦʥʝ ʠʩʯʝʟʣʘ ʜʝʨʝʚʥʷ ʊʘʤʦʯʥʘʷ (ʅʘʜʝʞʜʠʥʢʘ) ʠʤʝʚʰʘʷ 63 ʜʦʤʘ, 

ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʫʶ ʬʝʨʤʫ ʠ ʤʝʣʴʥʠʮʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʤʝʩʪʝ ʙʳʚʰʝʡ ʜʝʨʝʚʥʠ 

ʧʫʩʪʳʨʴ ʠ ʤʦʩʪ ʯʝʨʝʟ ʨ. ʅʠʞʥ. ʊʫʥʛʫʩʢʫ. ʆʟʝʨʘ ʃʠʥʝʚʦ, ʑʫʯʴʝ ʧʦʢʘʟʘʥʳ ʩʭʝʤʘʪʠʯʥʦ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʦʯʝʨʪʘʥʠʷ ʠʤʝʝʪ ʣʠʰʴ ʩʪʘʨʠʯʥʦʝ ʦʟʝʨʦ ʏʝʨʥʦʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʥʝʜʘʣʝʢʦ 

ʦʪ ʙʨʦʚʢʠ ʚʪʦʨʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ʊʘʨʳ. 

ʉʝʛʦʜʥʷ, ʥʘ ʨʫʙʝʞʝ XX ʠ XXI ʚʝʢʦʚ, ʘʥʘʣʠʟʠʨʫʷ ʤʥʦʛʦʣʝʪʥʝʝ ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʝ 

ʧʨʦʰʣʦʝ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʩʘʤʳʡ ʨʝʟʫʣʴʪʘʪʠʚʥʳʡ, ʧʣʦʜʦʪʚʦʨʥʳʡ, ʚʦʰʝʜʰʠʡ ʚ 

ʠʩʪʦʨʠʶ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʟʝʤʣʝʜʝʣʠʷ ʚ ʪʝʢʫʱʝʤ ʩʪʦʣʝʪʠʠ, ʧʨʠʰʝʣʩʷ ʥʘ ʜʚʘ 

ʜʝʩʷʪʠʣʝʪʠʷ 1970-1990 ʛʦʜʦʚ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʥʘ ʬʦʥʝ ʩʪʦʣʝʪʥʝʡ ʠʩʪʦʨʠʠ 

ʭʣʝʙʦʧʘʰʝʩʪʚʘ, ʥʘʩʳʱʝʥʥʦʡ ʪʨʫʜʥʳʤʠ ʧʦʠʩʢʘʤʠ, ʦʰʠʙʢʘʤʠ, ʥʝʫʜʘʯʘʤʠ, ʚ ʵʪʠ ʛʦʜʳ 

ʫʜʘʣʦʩʴ, ʥʘʢʦʥʝʮ, ʦʩʫʱʝʩʪʚʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ: ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʤʥʦʛʠʤ ʧʘʨʘʤʝʪʨʘʤ ʧʨʠʙʣʠʟʠʣʠʩʴ ʢ ʦʧʪʠʤʘʣʴʥʳʤ, ʥʘʫʯʥʦ-

ʦʙʦʩʥʦʚʘʥʥʳʤ ʥʦʨʤʘʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʦʥʢʨʝʪʥʳʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ 

ʫʩʣʦʚʠʷʤ [5]. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʧʦʟʚʦʣʠʚʰʝʝ 

ʧʝʨʝʡʪʠ ʢ ʦʩʚʦʝʥʠʶ ʩʝʚʦʦʙʦʨʦʪʦʚ; ʚʥʝʜʨʝʥʠʝ ʧʦʯʚʦʟʘʱʠʪʥʳʭ, ʚʣʘʛʦʩʙʝʨʝʛʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ; ʧʝʨʝʭʦʜ ʢ ʦʩʥʦʚʘʤ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʤʝʥʦʚʦʜʩʪʚʘ, 

ʫʩʢʦʨʝʥʠʝ ʩʦʨʪʦʩʤʝʥʳ; ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ; ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ 

ʟʘʛʦʪʦʚʢʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ; ʚʥʝʜʨʝʥʠʷ ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʨʝʜʩʪʚ ʭʠʤʠʟʘʮʠʠ; 

ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʢʫʣʴʪʫʨ ï ʨʘʧʩʘ, ʜʦʥʥʠʢʘ, ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʥʘ 

ʤʘʩʣʦʩʝʤʝʥʘ, ʢʫʢʫʨʫʟʳ ʧʦ ʟʝʨʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʨʘʩʰʠʨʝʥʠʷ ʧʦʩʝʚʦʚ ʛʨʝʯʠʭʠ ʠ ʪ.ʜ. ï 

ʚʦʪ ʢʨʘʪʢʠʡ ʧʝʨʝʯʝʥʴ ʨʝʰʝʥʥʳʭ ʚ ʵʪʦʪ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʧʨʦʙʣʝʤ ʟʝʤʣʝʜʝʣʠʷ.  
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ɼɸʄʓʊʋ ɸʉʇɽʂʊɯʃɽʈɯ 
 

ɼʤʠʪʨʠʝʚ ʇ.ʉ., פʦʡʰʳʙʘʡ ɸ. 
(ʄ. ϧʦʟʳʙʘʝʚ ʘʪʳʥʜʘϤʳ ʉϧʋ) 

 

 ᴇʟʝʢʪʽʣʽʛʽ שʽʥʝʥ ʪʘʨʘʣʫʜʘ.ɿʝʨʪʪʝʫʜʽשʪʫʨʠʟʤ ʢʝ ץʘʟʽʨʛʽ ʢʝʟʜʝ ᴅʣʝʤʜʝ ʵʢʦʣʦʛʠʷʣʳפ        

ʪʫʨʠʟʤ ʙʘסʳʪʪʘʨʳʥ, ʪʫʨʣʘʨʳʥ ʞᴅʥʝ ʢᴇʨʽʢʪʽ ʞʝʨʣʝʨʜʽ ײʩʳʥʫ. ɽʫʨʦʧʘ ʞʝʨʣʝʨʽʥʜʝ ʪʫʨʠʟʤ 

ᴇʪʝ ʞʘץʩʳ ʜʘʤʳʧ ʢʝʣʝʜʽ.  ɸʣ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳ ʙײʣ ʞʘסʳʥʘʥ ʙʽʨʘʟ ʘʨʪʪʘ 

 ʘ ʙʽʨʝʛʝʡשʰʽʥ ʞʘװ ʳʣʳ ʙʽʟ ʪʫʨʠʟʤץʩʪʘʥ ʦʙʣʳʩʳʥ ʙʘʨʣʘʫ ʘʨץʘʟʘפ ʩʪʽʢװʘʣʫʜʘ. ʉʦʣʪץ

ʦʨʳʥʜʘʨʜʳ ʪʘʙʘ ʘʣʘʤʳʟ ʞᴅʥʝ ʙװʛʽʥʛʽ ʪʘשʜʘ ʵʢʦʪʫʨʠʟʤ ʨʝʩʫʨʩʪʘʨʜʳ ʙʘʩץʘʨʫʜʳש ʝש 

ʞʘץʩʳ ᴅʜʽʩʽʥ ײʩʳʥʘ ʘʣʘʤʳʟ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ʠʜʝʦʣʦʛʠʷʥʳ ײʩʳʥʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʦʣ ʢʦʥʩʝʨʚʘʮʠʷ ʤʝʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʘʨʘʩʳʥʜʘסʳ ʤʘשʳʟʜʳ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ײʩʳʥʫסʘ 

ʙʦʣʘʜʳ.נʳʣʳʤʠ ʞʘשʘʰʳʣʜʳץ ʧʝʥ ʪʝʦʨʠʷʣʳץ ʤʘשʳʟʜʳʣʳץ ʙʽʟʜʽש ᴇשʽʨʜʝʛʽ ʢʠʝʣʽ 

ʞʝʨʣʝʨʛʝ ʪʫʨʠʩʪʽʢ ʞᴅʥʝ ʵʢʩʢʫʨʩʠʷʣʳץ ʙʘסʳʪʪʘʨʜʳ ʜʘʤʳʪʫסʘ ʥʝʛʽʟ ʙʦʣʘʪʳʥ ʪʝʦʨʠʷʣʳץ 

ʝʨʝʞʝʣʝʨʜʽש ʞʠʳʥʪʳסʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ; ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘ ʪʫʨʠʟʤʜʽ 

ʝʥʛʽʟʫ ʙʦʡʳʥʰʘ ʞײʤʳʩʪʘʨ ʞװʡʝʩʽʥ ᴅʟʽʨʣʝʫ. 

ʊʫʨʠʟʤ-ʙײʣ ץʦסʘʤʜʳץ ᴇʤʽʨʜʽש ʢװʨʜʝʣʽ ʢᴇʧ ץʳʨʣʳ ʞᴅʥʝ ʢᴇʧ ᴇʣʰʝʤʜʽ ʢᴇʨʽʥʽʩʽ, 

ʙʽʨʘץ ʝש ʘʣʜʳʤʝʥ ʙײʣ "ʂʝשʽʩʪʽʢʪʽʢ ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳײץ ץʙʳʣʳʩ". פʘʟʽʨʛʽ ɹʘʪʳʩ 

ʵʢʦʥʦʤʠʢʘʣʳס ץʳʣʳʤʳ ʪʫʨʠʟʤʜʽ ʢװʨʜʝʣʽ "ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʞװʡʝ" ʨʝʪʽʥʜʝ 

 ʘʥ ᴇʥʜʽʨʽʩʪʽʢסʘʨʘʩʪʳʨʘʜʳ, ʦʥʜʘ "ʪʫʨʠʟʤ ʠʥʜʫʩʪʨʠʷʩʳ" ʜʝʧ ʘʪʘʣʘʪʳʥ ᴅʨʪʘʨʘʧʪʘʥʜʳʨʳʣץ

ʢʝʰʝʥ ײץʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʕʢʦʥʦʤʠʢʘʣʳץ ʧʨʦʙʣʝʤʘʣʘʨ ʪʫʨʠʟʤ 

ᴇʤʽʨʽʥʽש ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ʘʩʧʝʢʪʽʣʝʨʽ ʪײʨסʳʩʳʥʘʥ ʪʘʣʜʘʥʘʜʳ. 

ʂʝʰʝʥʜʽ ײץʙʳʣʳʩ ʨʝʪʽʥʜʝ ʪʫʨʠʟʤ ʧᴅʥʘʨʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש ʦʙʲʝʢʪʽʩʽʥʝ ʘʡʥʘʣʜʳ. 

 ʘʣʳʧʪʘʩʫץ (שʨʝʢʨʝʘʣʦʛʠʷʥʳ) שʪʫʨʠʟʤʦʣʦʛʠʷʥʳ-שʳʣʳʤʥʳס ʘשʳʪʪʘ ʞʘץʘʟʽʨʛʽ ʫʘפ

ʧʨʦʮʝʩʽ ʞװʨʽʧ ʞʘʪʳʨ, ʦʥʳש ʜʘʤʫʳʥʘ ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ ʛʝʦʛʨʘʬʠʷ, ʵʢʦʣʦʛʠʷ, ʵʢʦʥʦʤʠʢʘ, 

ᴅʣʝʫʤʝʪʪʘʥʫ, ʧʩʠʭʦʣʦʛʪʘʨ, ʤʝʜʠʮʠʥʘ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʞʘʨʘʪʳʣʳʩʪʘʥʫ, ʛʫʤʘʥʠʪʘʨʣʳץ, 

 ץʦʩʫʜʘ. ɹʽʨʘץ ʣʝʩװ ʪʳ ʧᴅʥʜʝʨץʳʣʳʤʜʘʨ ʩʠʷס ץʞᴅʥʝ ʪʝʭʥʠʢʘʣʳ ץʘʤʜʳסʦץ

ʪʫʨʠʟʤʦʣʦʛʠʷʥʳ ʜʘʤʳʪʫ ʧʨʦʮʝʩʽ ᴅʨ ʪװʨʣʽ ʤʦʥʦʜʠʩʮʠʧʣʠʥʘʨʣʳץ ʢᴇʟץʘʨʘʩʪʘʨʜʘʥ ʪʫʨʠʟʤ 

ʪʫʨʘʣʳ ʞװʡʝʣʽʢ ʠʜʝʷʣʘʨʜʳ ײץʨʫסʘ ʜʝʡʽʥʛʽ ײʟʘץ ʞʦʣ[1]. 

 ʊʫʨʠʟʤ - ץʳʟʤʝʪ ʘʣʤʘʩʫ ʥʳʩʘʥʜʘʨʳʥʳש ʙʽʨʽ ʝʢʝʥʽ ʙʝʣʛʽʣʽ. ʉʦסשʳ ʦʥʞʳʣʜʳץʪʘʨʜʘ 

ʙװʢʽʣ ᴅʣʝʤʜʽ ʜװʨ ʩʽʣʢʽʥʜʽʨʛʝʥ ʪʫʨʠʩʪʽʢ ʙʫʤʥʳש ʥʝʛʽʟʽʥʜʝ ʥʘץʪʳ ʵʢʦʥʦʤʠʢʘʣʳץ, 

ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʩʝʙʝʧʪʝʨ ʞʘʪʳʨ. ɹײʣ, ʝש ʘʣʜʳʤʝʥ, ᴇʥʜʽʨʛʽʰ ʢװʰʪʝʨʜʽש ʞʘשʘ 

ʜʝשʛʝʡʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ נʊʈ. ɹײʣ װʣʢʝʥ ץʘʣʘʣʘʨʜʳש ʪײʨסʳʥʜʘʨʳʥ ʙʘʩץʘ ʘʫʜʘʥʜʘʨ ʤʝʥ 

ʝʣʜʝʨʜʝʥ ʐʘʙʳʪ ʽʟʜʝʫʛʝ ʤᴅʞʙװʨ ʝʪʝʪʽʥ ʫʨʙʘʥʠʟʘʮʠʷʥʳש ʞʘᴃʘʥʜʳײץ ץʙʳʣʳʩʳ. ɹײʣ 

"ʢᴇʣʽʢ ʪᴇשʢʝʨʽʩʽ" ʞᴅʥʝ ᴅʩʽʨʝʩʝ. ɸʚʪʦʤʦʙʠʣʴʜʝʥʜʽʨʫ ʤʝʥ ᴅʫʝ ʪʘʩʳʤʘʣʜʘʨʳʥʳש ʞʳʣʜʘʤ 

ʜʘʤʫʳ. ɹײʣ ʞʘʣʧʳ ᴇʤʽʨ ʩװʨʫ ʩʘʧʘʩʳ ʤʝʥ ʜʝשʛʝʡʽʥ ʘʨʪʪʳʨʫ, ʜʝʤʘʣʳʩ ʧʝʥ ʪʘʙʳʩʪʳש 

 ץʪʘʥʳʤʜʳ שʣ ʘʜʘʤʜʘʨʜʳײʞʘʣʧʳ ᴇʩʫʽ, ʙ שʣ ʤᴅʜʝʥʠʝʪʪʽײʳʥ ʘʨʪʪʳʨʫ. ʉʦʥʳʤʝʥ, ʙסʪʳץʟʘײ

 .ᴇʩʫʽʥʝ ᴅʢʝʣʝʜʽ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥʽץ

ʊʫʨʠʟʤʥʽש ʙʘʩʪʳ ʨʝʩʫʨʩʳ-ᴅʣʝʤʥʽש ᴅʨʪװʨʣʽʣʽʛʽ. çױʣʳ ʘʜʘʤʜʘʨ ʞʝʨʽʥè ʢᴇʨʫʛʝ ʜʝʛʝʥ 

 ʘʞʘʡʳʧ ʪʘʫסשʘ, ʪʘסʘʥ, ʞʘʙʘʡʳ ʞʝʨʣʝʨʛʝ ʙʘʨʫסʘʣʘʣʘʨ ʤʝʥ ʜʘʤʳʤʘץ ʣʢʝʥװ ʤʪʳʣʳʩײ

ʰʳשʜʘʨʳ ʤʝʥ ʞʘʟʳץʪʘʨʜʳש, ʦʨʤʘʥʜʘʨ ʤʝʥ ʢᴇʣʜʝʨʜʽש, ʪʘʨʠʭʠ ʝʩʢʝʨʪʢʽʰʪʝʨ ʤʝʥ ץʦʣ 

ʞʝʪʽʤʩʽʟ ʪʘʙʠסʘʪ ץʦʨʳץʪʘʨʳʥʳש ʪʳʥʳʰ ʣʘʥʜʰʘʬʪʪʘʨʳʥ ʢᴇʨʫʛʝ ʜʝʛʝʥ ײʤʪʳʣʳʩʪʳ 

ʪʫʜʳʨʜʳ... ʐʫʜʘʥ, ʘʜʘʤʜʘʨ ʞʠʥʘʣʫʳʥʘʥ, ʫʨʙʘʥʠʟʘʮʠʷʣʘʥסʘʥ ʘʫʜʘʥʜʘʨʜʳש ʢᴇʧ ץʘʙʘʪʪʳ 

ʩʪʘʥʜʘʨʪʪʳ ʜʘʤʫʳʥʘʥ ʰʘʨʰʘסʘʥ װʣʢʝʥ ץʘʣʘʥʳש ʪײʨסʳʥʳ װʰʽʥ ʪʝשʽʟ ʞʘסʘʣʘʫʳʥʜʘסʳ 
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ʘʜʘʤʜʘʨ ʘʟ ʢʫʨʦʨʪʪʳץ ʘʫʳʣʜʘʨʜʘ, ʦʨʪʘ ʞʦʣʘץʪʳש ʘʫʳʣʜʘʨʳʥʜʘ, ʪʘʫʣʘʨʜʘסʳ 

ʩʘʷʪʰʳʣʳץʪʘʨ ʤʝʥ ʙʘʩʧʘʥʘʣʘʨʜʘ ᴅʩʝʨ ʤʝʥ ᴇʤʽʨ ʩʘʣʪʳʥ ʪʦʣʳץ ᴇʟʛʝʨʪʫ ʤʘשʳʟʜʳè[2]. 

      ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘ ʪʫʨʠʟʤ ʞװʡʝʩʽ ʜʘʤʳʤʘסʘʥ,  ʤʝʥʽץ שʘʟʽʨʛʽ 

ʤʽʥʜʝʪʽʤ ʙײʣ- ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʳש ʨʝʢʨʝʘʮʠʷʣʳץ ʞʝʨʣʝʨʽʥ, ʙʽʨʝʛʝʡ 

ʞʘʥʫʘʨʣʘʨʳʤʝʥ ᴇʩʽʤʜʽʢʪʝʨʽʥ ʘʥʳץʪʘʧ, ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʞʝʨʽʥʽש ʪʫʨʠʟʤ ʞװʡʝʩʽʥ 

ʜʘʤʳʪʫ. ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘ ʝʨʝʢʰʝ ʤᴅʨʪʝʙʝʩʽ ʙʘʨ ʪʘʙʠסʠ ʘʫʤʘץʪʘʨ ʙʘʨ, 

ʦʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳ ʪʫʨʠʟʤ ʞᴅʥʝ ʜʝʤʘʣʳʩ ʦʙʲʝʢʪʽʣʝʨʽ ʨʝʪʽʥʜʝ ʢװʤᴅʥʩʽʟ ץʳʟʳסʫʰʳʣʳץ 

ʪʫʜʳʨʘʜʳ. פʦʣʘʡʣʳ ʪʘʙʠסʠ-ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨסʘ ʠʝ ʙʦʣʘ ʦʪʳʨʳʧ, ʤײʥʜʘ ײʣʪʪʳץ 

ʧʘʨʢʪʽץ ,שʘʫʤʘʣʜʘʨʜʳש, ʤʝʤʣʝʢʝʪʪʽʢ ʤʘשʳʟʳ ʙʘʨ ʩʫ ʘʡʜʳʥʜʘʨʳʥʳש, ʩʦʥʜʘʡ-ʘץ ʽʨʽ 

ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʦʨʪʘʣʳץʪʘʨʜʳש ʙʦʣʫʳ ʦʙʣʳʩʪʳש ʪʫʨʠʩʪʽʢ ᴅʣʝʫʝʪʽʥ ʘʨʪʪʳʨʘʜʳ ʞᴅʥʝ ʦʣʘʨסʘ 

 .ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ[3] שʪʘʨʜʳ ʪʘʙʳʩʪʳ ʠʛʝʨʫ ʰʘʨʪʪʘʨʳʥʳץʘʨʘʡ ʪʘʨʪʳʣʘʪʳʥ ʘʫʤʘץ

 ʨʘʣʜʘʨʳײץ ʧʘʨʘʪץʘ ץʘʤʜʳסʦץ ʨʣʝʨʛʝװʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʜᴅʩʪ ץʣʪʪʳײ ʘʟʽʨʛʽפ      

ʞװʡʝʩʽ ʘʨץʳʣʳ ʩʘץʪʘʣʘʪʳʥ ʞᴅʥʝ ʙʝʨʽʣʝʪʽʥ ʢᴇʨʢʝʤ ʤᴅʜʝʥʠʝʪʪʽש 

ʵʢʩʪʝʨʨʠʪʦʨʠʟʘʮʠʷʣʘʥסʘʥ ʙᴇʣʽʛʽ (ʘʜʘʤʥʳש ᴇʟʽʥʝʥ ʪʳʩ) ʞʘʪʘʜʳ. 

     ʉפʆ-ʥʳש ʙʘʩʪʳ ʵʪʥʦʛʨʘʬʠʷʣʳץ ʢᴇʨʽʢʪʽ ʞʝʨʣʝʨʽʥʽש ʙʽʨʽ-ʉʳʨʳʤʙʝʪ ʘʪʳʥʜʘסʳ 

ʪʘʨʠʭʠ-ʵʪʥʦʛʨʘʬʠʷʣʳץ ʤײʨʘʞʘʡ. ʐ. ʋᴅʣʠʭʘʥʦʚ. 

    ʄײʨʘʞʘʡ ɸʡʳʨʪʘʫ ʘʫʜʘʥʳ, ʉʳʨʳʤʙʝʪ ʘʫʳʣʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ. 1663 ʰ.ʤ. ʰ. 

ʋᴅʣʠʭʘʥʦʚ ʤײʨʘʞʘʡʳ ʞᴅʥʝ ɸʡסʘʥʳʤ ᴅʞʝʩʽʥʽש ʫʩʘʜʴʙʘʩʳ (ʉʳʨʳʤʙʝʪ ʫʩʘʜʴʙʘʩʳ) ð 

ʉʳʨʳʤʙʝʪ ʝʣʜʽ ʤʝʢʝʥʽʥʽש ʦשʪװʩʪʽʢ-ʰʳסʳʩʳʥʘʥ 4 ʢʤ. ʞʝʨʜʝ ʦʨʥʘʣʘʩץʘʥ, ʞʘʣʧʳ ʘʫʜʘʥʳ 

4030 ʰ. ʤ. ʰ. ʋᴅʣʠʭʘʥʦʚʪʳש ʦʪʙʘʩʳʣʳץ ʤʝʥʰʽʛʽ[4]. 

    "ʉʳʨʳʤʙʝʪ ץʦʥʳʩʳ" 19 סʘʩʳʨʜʘסʳ ʘסʘʰ ʩᴅʫʣʝʪ ʝʩʢʝʨʪʢʽʰʽ. ʄװʣʽʢʪʽש ʩᴅʫʣʝʪʪʽʢ 

ʢʝʣʙʝʪʽ ʙʽʨʪʽʥʜʝʧ ץʘʣʳʧʪʘʩʪʳ. ʆסʘʥ ʪײʨסʳʥ װʡ, ʤʝʰʽʪ, ʤʝʜʨʝʩʝ, ʰʘʨʫʘʰʳʣʳץ 

 ʘʥסʘ ʘʨʥʘʣסʘʥ ʤʦʥʰʘ ʢʽʨʝʜʽ. 2008-2009 ʞʳʣʜʘʨסʦʨʰʘʣץ ʘʰ ʜʫʘʣʤʝʥסʨʳʣʳʩʪʘʨ, ʘײץ

"ʄᴅʜʝʥʠ ʤײʨʘ" ʨʝʩʧʫʙʣʠʢʘʣʳץ ʙʘסʜʘʨʣʘʤʘʩʳ ʘʷʩʳʥʜʘ ʉʳʨʳʤʙʝʪ ʰʘʪץʘʣʳʥʜʘ ץʘʣʧʳʥʘ 

ʢʝʣʪʽʨʫ ʞײʤʳʩʪʘʨʳ ʞװʨʛʽʟʽʣʜʽ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʢʝʣʝʩʽ ʞײʤʳʩʪʘʨ ʦʨʳʥʜʘʣʜʳ: ʪײʨסʳʥ װʡ 

ʞᴅʥʝ ʫʩʘʜʴʙʘ ʤʝʰʽʪʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʽʣʜʽ, ʘסʘʰ ץʦʨʰʘʫʣʘʨ, ʫʩʘʜʴʙʘ ʘʡʥʘʣʘʩʳʥʜʘסʳ 

 ʘ ʘʫʳʩʪʳʨʳʣʜʳ, ʝʩʽʢʪʝʨ ʤʝʥץʘʙʘʪץ ʘʰ ʪʝʩ ʝʢʽסʡʜʝʛʽ ʘװ ʳʥסʨײʧʘʣʘʨ ʘʫʳʩʪʳʨʳʣʜʳ, ʪץʘץ

ʞʘʧץʳʰʪʘʨ ʘʫʳʩʪʳʨʳʣʜʳ[5].  

     ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘ ʙʘʨʣʳסʳ ʪʘʨʠʭʠ-ʤᴅʜʝʥʠ ʤʘשʳʟʳ ʙʘʨ ʦʙʲʝʢʪʽʣʝʨ-

515, ʦʥʳש ʽʰʽʥʜʝ: 

1. ɸʨʭʝʦʣʦʛʠʷ-330; 

 .ʨʳʣʳʩʳ ʞᴅʥʝ ʩᴅʫʣʝʪ -185ײץ ʘʣʘפ .2

2008 ʞʳʣסʳ 1 ץʘשʪʘʨסʘ ʈʝʩʧʫʙʣʠʢʘʣʳץ ʤʘשʳʟʳ ʙʘʨ ʝʩʢʝʨʪʢʽʰʪʝʨʜʽש ʤʝʤʣʝʢʝʪʪʽʢ 

ʪʽʟʽʤʽ ץʘʣʳʧʪʘʩʪʳʨʳʣʜʳ, ʦסʘʥ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ 7 ʦʙʲʝʢʪ 

ʝʥʛʽʟʽʣʜʽ:  

1. ɹʦʪʘʡ " פʦʥʳʩʳè; 

 ;ʢʝʰʝʥʽè ץʤʝʤʦʨʠʘʣʜʳ שʳʥʪʘʡ ʙʘʪʳʨʣʘʨʜʳסʘʨʘʩʘʡ ʤʝʥ ɸפ .2

3. "ʉʳʨʳʤʙʝʪ ʤʝʢʝʥ-ʞʘʡʳ "(ʋᴅʣʠʭʘʥʦʚʪʘʨʜʳש ʤʝʢʝʥ-ʞʘʡʳ); 

4. "ɸʙʳʣʘʡ ʭʘʥ ʨʝʟʠʜʝʥʮʠʷʩʳè; 

5. "ʂᴇʧʝʩ ʗʥʛʫʨʘʟʦʚʪʳװ שʡʽè; 

6. "ʂᴇʧʝʩ ʖʟʝʬʦʚʠʯʪʽװ שʡʽè; 

 .ʘ ʝʩʢʝʨʪʢʽʰ[6]סʳʥʪʘʡ ʙʘʪʳʨʣʘʨסʘʨʘʩʘʡ ʤʝʥ ɸפ .7

ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘ ʪʫʨʠʟʽʤʜʽ ʜʘʤʳʪʫʜʳש ʪʘסʳ ʙʽʨ ʤʘשʳʟʳ ʙײʣ- 

ɹʘʡʙʘʢ ʩʫʳʨʳ. ɹʘʡʙʘץ-ʽʨʽ ʪʠʽʥʜʝʨʜʽש ʙʽʨʽ: ʜʝʥʝʩʽʥʽײ שʟʳʥʜʳסʳ 50-70 ʩʤ, ʙʦʨʜʘץʳʣʘʥסʘʥ 

ʝʨʢʝʢʪʝʨʽʥʽש ʩʘʣʤʘסʳ 10 ʢʛ-סʘ ʞʝʪʝʜʽ. ɹʦʙʘץʪʳש ʜʝʥʝʩʽ ץʘʣʳץ ,שʳʩץʘ ʘʷץʪʘʨʳʥʜʘ, װʣʢʝʥ 

ʪʳʨʥʘץʪʘʨʤʝʥ ץʘʨʫʣʘʥסʘʥ. ɹʘʩʳ װʣʢʝʥ, ʞʘʣʧʘץ, ʤʦʡʥʳ ץʳʩץʘ. 

ɹʦʙʘץʪʳ ʙʘʩץʘ ʩʫʳʨʣʘʨʜʘʥ ץʳʩץʘ ײץʡʨʳסʳʤʝʥ (15 ʩʤ-ʜʝʥ ʘʩʧʘʡʪʳʥ) ʞᴅʥʝ 

ʤʦʥʦʭʨʦʤʘʪʠʢʘʣʳײץ ץʤʜʳ-ʩʘʨʳ ʪװʩʽʤʝʥ ʘʞʳʨʘʪʫ ʦשʘʡ. פʘʨʘʫʳʣ ʪװʢʪʝʨʽʥʽץ שʘʨʘסשʳ 

 ʫʣʘʨʤʝʥץʘʨʘ ʪʦʣץ ʳʨ ʥʝʤʝʩʝשʦץ ʘʨʘץ ʳסʳ ʞʘץʘʨʪ שʘʩʳʥʜʘ ʦʥʳץʘʨ שʰʪʘʨʳʥʳײ
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ʞʘʙʳʣסʘʥ, ʙʘʩʪʳש ʘʨʪץʳ ʞʘסʳʥʜʘ ʞᴅʥʝ ʙʘʩʪʳװ שʩʪʽʥʜʝ ץʘʣʳשʜʘʡʜʳ. ɹʝʪ ץʳʟʳʣ -ץʳʟʳʣ; 

ʢᴇʟ ʘʩʪʳʥʜʘסʳ ץʦשʳʨ ʥʝʤʝʩʝ ץʘʨʘ ʞʦʣʘץʪʘʨ. ɯʰ ʘʡʪʘʨʣʳץʪʘʡ ץʘʨʘסשʳ ʞᴅʥʝ ʙװʡʽʨ 

ʞʘסʳʥʜʘ ץʳʟʘʨסʘʥ; ײץʡʨʳץʪʳײ שʰʳ ץʘʨʘ -ץʦשʳʨ. ɸʣʴʙʠʥʦʩ ʩʫʳʨʣʘʨʳ ʙʘʨ. ɹʦʙʘץʪʘʨ 

ʞʳʣʳʥʘ ʙʽʨ ʨʝʪ ʙʘʣץʳʪʘʜʳ; ʤʘʤʳʨʜʘ ʙʘʩʪʘʣʘʜʳ ʞᴅʥʝ ʪʘʤʳʟʜʳש ʘʷסʳʥʜʘ ʘʷץʪʘʣʘʜʳ 

(ʝʩʢʽ ʩʫʳʨʣʘʨʜʘ), ʢʝʡʜʝ ץʳʨʢװʡʝʢʢʝ ʜʝʡʽʥ ʩʦʟʳʣʘʜʳ. 

ɾʘʡrץʪʳש ʘʨסʳ ʞʘסʳʥʜʘ ʞᴅʥʝ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʜʘ ʦʥʳש ʘʫʤʘסʳ ʘʟ ʙᴇʣʽʥʛʝʥ; 

ʤײʥʜʘ ʙʦʙʘʢ ᴇʟʝʥʥʝʥ ʪʘʙʳʣסʘʥ. ɾʘʡʳץʪʘʥ ɽʨʪʽʩʢʝ ʜʝʡʽʥ: ʆʨʳʥʙʦʨ ʤʝʥ ʏʝʣʷʙʽ 

ʦʙʣʳʩʪʘʨʳʥʜʘ, ʈʝʩʝʡʜʽש ʆʤʙʳ ʦʙʣʳʩʳʥʳש ʦשʪװʩʪʽʛʽʥʜʝ, ɹʘʪʳʩ פʘʟʘץʩʪʘʥʥʳש 

ʩʦʣʪװʩʪʽʛʽʥʜʝ, ɸץʪᴇʙʝʥʽש ʩʦʣʪװʩʪʽʛʽʥʜʝ, פʦʩʪʘʥʘʡʜʘ, ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʜʘ, פʘʨʘסʘʥʜʳ 

ʤʝʥ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥʜʘ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳ. 

ɹʘʡʙʘץ-ʰᴇʧʪʽ ʞʘʟʳץ ʜʘʣʘʥʳש ʪʘʙʠסʠ ʪײʨסʳʥʳ. ɼʘʣʘ ʞʳʨʪʳʣסʘʥ ʞʘסʜʘʡʜʘ, 

ʩʫʳʨʣʘʨ ʞʘץʳʥ ʘʨʘʜʘ ʪʳש ʞʝʨʛʝ ʢʝʪʝʜʽ ʥʝʤʝʩʝ ʪᴇʪʝʥʰʝ ʞʘסʜʘʡʣʘʨʜʘ çʳסשʘʡʩʳʟʜʳץץʘè 

ʢʝʪʝʜʽ: ʪʳשʘʡסʘʥ ʞʝʨʣʝʨ, ʞʳʨʘʣʘʨʜʳש ʞʳʨʪʳʣʤʘסʘʥ ʙʝʪʢʝʡʣʝʨʽ, ʩʘʡʣʘʨ, ᴇʟʝʥ 

ʘסשʘʨʣʘʨʳ, ʰʝʢʘʨʘʣʘʨ, ʞʘʡʳʣʳʤʜʘʨ ʞᴅʥʝ ʪʽʧʪʽ ʘʫʳʣʜʳץ ʞʦʣʜʘʨʜʳש ʰʝʪʽʥʜʝ. . ɹʦʙʘץ 

ʤʝʢʝʥʜʝʡʪʽʥ ʞʝʨ ʫʯʘʩʢʝʣʝʨʽ ץʘʟʽʨ ʝʛʽʩʪʽʢ ʘʣץʘʧʪʘʨʜʳש ʝʣʝʫʩʽʟ װʣʝʩʽʥ ײץʨʘʡʜʳ. ɼᴅʥʜʽ 

ʜʘץʳʣʜʘʨ ʤʝʥ ʢᴇʢᴇʥʽʩʪʝʨʜʝ ʪײʨʫ ʦסʘʥ ʪᴅʥ ʝʤʝʩ; ʤײʥʜʘʡ ʞʝʨʣʝʨʜʝ ʙʦʙʘץ ʤᴅʞʙװʨʣʽ ʞᴅʥʝ 

ʫʘץʳʪʰʘ ץʦʥʳʩʪʘʥסʘʥ. ױʟʘץ ʫʘץʳʪ ʙʦʡʳ ʦʣ ʢᴇʧʞʳʣʜʳץ ʰᴇʧʪʝʨʜʽש ʜʘץʳʣʜʘʨʳʥʜʘ 

 .ʘʥ ᴅʩʝʨ ʝʪʧʝʡʜʽסʳʥ ʦʨʥʘʣʘʩʫʳ ʦץʞʘ שʦʨʪʘʰʘ ʞʘʡʳʣʳʤʳ ʞᴅʥʝ ʘʜʘʤʥʳ שʘʣʘʜʳ. ʄʘʣʜʳץ

ɹʦʙʘץʪʘʨ װʣʢʝʥ ʢᴇʧʞʳʣʜʳץ ʢʦʣʦʥʠʷʣʘʨʜʘ ʪײʨʘʜʳ, ᴅʨ ʪװʨʣʽ ʤʘץʩʘʪʪʘסʳ ʞᴅʥʝ 

ʢװʨʜʝʣʽʣʽʢʢʝ ʘʨʥʘʣסʘʥ ʰץשײʳʨʣʘʨʜʳ ʦʨʥʘʣʘʩʪʳʨʘʜʳ. פʦʨסʘʥʳʩ (ʫʘץʳʪʰʘ) ʰץשײʳʨʣʘʨ - 

ʢʽʰʢʝʥʪʘʡ, ץʳʩץʘ, ʙʽʨ ʢʽʨʝʙʝʨʽʩʽʤʝʥ, ײʷ ʩʘʣʘʪʳʥ ʢʘʤʝʨʘʩʳ ʞʦץ; ʦʣʘʨʜʘ ʩʫʳʨʣʘʨ 

 ʘ ʜʝʡʽʥס- ʳʥʜʘ 10סʦʨʝʢʪʝʥʫ ʘʡʤʘץ ʥʝʡʜʽ. ʉʫʳʨʜʘװʘʫʽʧʪʝʥ ʞʘʩʳʨʘʜʳ, ʘʥʜʘ -ʩʘʥʜʘ ʪץ

ʦʩʳʥʜʘʡ ʪʝʩʽʢ ʙʘʨ. ʊײʨʘץʪʳ ʰץשײʳʨʣʘʨ ץʠʳʥʳʨʘץ, ʦʣʘʨ ץʳʩ ʧʝʥ ʞʘʟ. ɾʘʟסʳ (ʙʘʣʘʧʘʥ) 

ʰץשײʳʨʣʘʨ - ᴇʪʫʜʽש ʢװʨʜʝʣʽ ʞװʡʝʩʽ; ʦʣʘʨ ʞʝʨ ʙʝʪʽʥʝ ʙʽʨʥʝʰʝ (6-15 ʜʝʡʽʥ) 

ʨʦʟʝʪʢʘʣʘʨʤʝʥ ץʦʩʳʣʘʜʳ. ʐץשײʳʨʜʳש ʥʝʛʽʟʛʽ ᴇʪʢʝʣʽʥʝʥ ʩʫʳʨʣʘʨ ʜᴅʨʝʪʭʘʥʘʣʘʨʜʳ 

ʨʝʪʪʝʡʪʽʥ ʙʽʨʥʝʰʝ ʰץשײʳʨʣʘʨ ʥʝʤʝʩʝ ʪײʡʳץ ʞʝʨʣʝʨ ʙʘʨ. 2-3 ʤ ʪʝʨʝשʜʽʢʪʝ ʢᴇʣʝʤʽ 0,5-0,8 

ʤį ʜʝʡʽʥ ʙʦʣʘʪʳʥ ײʷ ʩʘʣʘʪʳʥ ʢʘʤʝʨʘʩʳ ʙʘʨ, ʦסʘʥ ʩʫʳʨ ײץʨסʘץ ʰᴇʧ ʧʝʥ ʪʘʤʳʨʜʳ ʩװʡʨʝʧ 

ʘʧʘʨʘʜʳ. פʳʩץʳ (ץʳʩʪʘʡʪʳʥ) ʰץשײʳʨʣʘʨʜʳ ץʘʨʘʧʘʡʳʤ ʪװʨʜʝ ʦʨʥʘʣʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ, 

ʙʽʨʘץ ʦʣʘʨʜʘ ײʷ ʩʘʣʘʪʳʥ ʢʘʤʝʨʘʣʘʨ ʪʝʨʝשʽʨʝʢ, ץʘʪʧʘʡʪʳʥ ʪʦʧʳʨʘץ ʛʦʨʠʟʦʥʪʳʥʜʘ-

ʙʝʪʽʥʝʥ 5-7 ʤ ץʘʰʳץʪʳץʪʘ ʦʨʥʘʣʘʩץʘʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʞʘʟסʳ-ץʳʩץʳ ʰץשײʳʨʣʘʨ ʙʘʨ. 

ʊײʨʘץʪʳ ʰץשײʳʨʜʳש ᴇʪʝʪʽʥ ʞʝʨʣʝʨʽ ʤʝʥ ʰץשײʳʨʣʘʨʳʥʳש ʞʘʣʧʳ ײʟʳʥʜʳסʳ 57-63 ʤ-ʛʝ 

ʞʝʪʝʜʽ.ɸʨʥʘʡʳ ʢװʨʜʝʣʽ ʰץשײʳʨʣʘʨʜʘ ᴅʨ ʪװʨʣʽ ʤᴇʣʰʝʨʜʝʛʽ ʙʽʨʥʝʰʝ ʢʘʤʝʨʘʣʘʨ ʙʘʨ, ʘʣ 

ᴇʪʧʝʣʝʨ ʙʽʨʥʝʰʝ ץʘʙʘʪʪʳ ײץʨʘʡʜʳ. ʊײʨʘץʪʳ ʰץשײʳʨ ʦʨʥʘʣʘʩʪʳʨʳʣסʘʥ ʢʝʟʜʝ ʩʫʜʳש 

ʪᴇʙʝʩʽʥ ײץʨʘʡʪʳʥ ʙʝʪʽʥʝ ʦʥ ʪʝʢʰʝ ʤʝʪʨʛʝ ʜʝʡʽʥ ʪʦʧʳʨʘץ ʪʘʩʪʘʣʘʜʳ. ᴄʜʝʪʪʝ ʩʫʳʨ ʘʰʳץ 

ʜʘʣʘʜʘסʳ ץʘʨʘ ʪʦʧʳʨʘץʪʳ ʬʦʥʜʘ ʢװʨʪ ʝʨʝʢʰʝʣʝʥʝʜʽ; ʙײʣ ʞʝʨʜʽש ʪʦʧʳʨʘסʳ ײץʨסʘץ, ʩʫʳʨ 

-ʙʠʽʢʪʽʛʽ ʜʠʘʤʝʪʨʽ 3-10 ʤ 40 שʘʥ. ʊᴇʙʝʥʽץץʘʥʳץ ʘסʘʟʦʪʳʥʘ ʞᴅʥʝ ʤʠʥʝʨʘʣʜʘʨ שʳʩʳʥʳץʦץ

100 ʩʤ-ʛʝ ʞʝʪʝʜʽ.ʉʫʳʨʜʘ ץʦʥʳʩʪʘʥסʘʥ ʰץשײʳʨʜʳש ʞʘʥʳʥʜʘ ʪʘʧʪʘʣסʘʥ ʞʝʨ ʙʘʨ, ʦʣ 

ʞʝʨʜʝʥ ʩʫʳʨʣʘʨ ʘʡʥʘʣʘʥʳ ʪʝʢʩʝʨʝʜʽ. פʘʣסʘʥ ʩʫʳʨʣʘʨ ʙʽʨʪʽʥʜʝʧ ᴇʩʽʤʜʽʢʪʝʨʤʝʥ 

ʞʘʙʳʣסʘʥ, ʦʣʘʨ ץʦʨʰʘסʘʥ ʬʣʦʨʘʜʘʥ ᴇʪʝ ʝʨʝʢʰʝʣʝʥʝʜʽ: ʤײʥʜʘ ʞʫʩʘʥ, ʙʠʜʘʡ ʰᴇʙʽ, 

ʢʝʨʤʝʢ ᴇʩʝʜʽ. ʉʫʳʨʣʘʨ ʢᴇʧ ץʦʥʳʩʪʘʥסʘʥ ʞʝʨʣʝʨʜʝ ʩʫʳʨʣʘʨ ʞʝʨ ʙʝʪʽʥʽ10% ש ʜʝʡʽʥ 

ʞʘʙʘʜʳ, ʙײʣ ʣʘʥʜʰʘʬʪʪʳ ʪʦʣץʳʥʜʳ ʩʠʧʘʪץʘ ʘʡʥʘʣʜʳʨʘʜʳ[7]. 

 שʞʦʩʧʘʨʳʤ ᴇʪʝ ʢᴇʧ, ʝ שʘ ʤʝʥʽץʤʳʩײʳʣʳʤʠ ʞס ʣײʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝʪʽʥ ʙʦʣʩʘʤ,ʙפ

ʘʣʜʳʤʝʥ ʤʝʥ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʳש ʢʠʝʣʽ ʞᴅʥʝ ʙʽʨʝʛʝʡ ʞʝʨʣʝʨʽʥ ʪʘשʜʘʧ 

ʘʣʜʳʤ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʞʝʨʽʥʜʝ ʢʝʟʜʝʩʝʪʽʥ ʞʘʥʫʘʨʣʘʨʜʳ ʟʝʨʪʪʝʧ, 

ʩʦʥʳש ʽʰʽʥʝʥ ʤʝʥ ʙʘʡʙʘʢ ʩʫʳʨʳʥ ʪʘשʜʘʧ, ʦסʘʥ ʤʘסʣײʤʘʪ ʽʟʜʝʩʪʽʨʜʽʤ. ʂʝʣʝʩʽ ץʦʡʳʣסʘʥ 

ʞʦʩʧʘʨʳʤ ʙײʣ- ʪʘשʳ ʜʘ ʢʠʝʣʽ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʉʦʣʪװʩʪʽʢ ʞʝʨʜʝ סʘʥʘ ʙʘʨ ʙʽʨʝʛʝʡ 

ʞʝʨʣʝʨʜʽ ʟʝʨʪʪʝʧ ʪʘʙʫ,ʦʩʳ ʞʝʨʣʝʨʜʽ ʢʘʨʪʘסʘ ʝʥʛʽʟʽʧ, ʦץʫʰʳʣʘʨ ʤʝʥ ʩʪʫʜʝʥʪʪʝʨʛʝ ץʦʣ 

ʞʝʪʽʤʜʽ ץʳʣʳʧ ʞʘʩʘʫ. ʆʩʳ ʪʫʨʠʩʪʽʢ ʘʡʤʘץʪʘʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ,  3D ʢʘʨʪʘʩʳʥ ʞʘʩʘʧ, 



142 

 

ʰʝʪ ʝʣʜʝʨʜʽץ שʳʟʳסʫʰʳʣʳץʪʘʨʳʥ ʜʘʤʳʪʳʧ, ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʳש ʪʫʟʠʤ 

ʜʝשʛʝʡʽʥ ʢᴇʪʝʨʫʛʝ ʪʳʨʳʩʫ. 
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(ɸʣʪɻʋ) 

 

ɺʦʜʘ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʤʥʦʛʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ: 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʦʝ ʠ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʘ, ʦʨʦʰʝʥʠʝ ʠ ʜʨ. 

ʇʨʦʠʩʭʦʜʠʪ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʟʘʙʦʨʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʨʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʟʫʯʝʥʠʠ 

ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ. ʉʝʨʴʝʟʥʫʶ ʨʦʣʴ ʚ 

ʟʘʛʨʷʟʥʝʥʠʠ ʚʦʜ ʥʘʜʣʝʞʠʪ ʦʩʪʘʚʠʪʴ ʟʘ  ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʪʘʢ ʞʝ ʧʨʦʠʟʚʦʜʠʪʴ ʟʘʙʦʨ ʚʦʜʳ ʚ ʢʨʫʧʥʳʭ ʦʙʲʝʤʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʘʱʠʚʘʥʠʷ 

ʪʝʤʧʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʨʷʜ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʷʚʣʝʥʠʡ: ʵʚʪʨʦʬʠʢʘʮʠʷ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʜʝʛʨʘʜʘʮʠʠ ʚʦʜʥʳʭ ʩʠʩʪʝʤ, ʟʘʛʨʷʟʥʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʧʨʠ ʯʨʝʟʤʝʨʥʦʤ ʧʦʧʘʜʘʥʠʠ 

ʙʠʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ ʠ ʪ.ʜ. 

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ï ʙʘʟʦʚʘʷ ʦʪʨʘʩʣʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʘʩʝʣʝʥʠʝ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ, ʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʳʨʴʸʤ [2]. ʆʩʥʦʚʥʳʤʠ ʦʪʨʘʩʣʷʤʠ 

ʟʜʝʩʴ ʩʣʫʞʘʪ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ.  

ʈʘʩʪʝʥʠʝʚʦʜʩʪʚʦ ï ʦʪʨʘʩʣʴ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʟʘʥʠʤʘʶʱʘʷʩʷ ʚʦʟʜʝʣʳʚʘʥʠʝʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ (ʣʝʩʦʚʦʜʩʪʚʦ, ʣʫʛʦʚʦʜʩʪʚʦ, ʧʦʣʝʚʦʜʩʪʚʦ, 

ʩʘʜʦʚʦʜʩʪʚʦ) [2]. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʧʨʦʠʟʚʦʜʠʪʝʣʠ  ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʫʶʪ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ. ʅʝʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʧʦʣʥʦʩʪʴʶ ʥʝ ʤʦʛʫʪ ʫʩʚʘʠʚʘʪʴʩʷ ʢʫʣʴʪʫʨʘʤʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʩ ʧʦʣʝʡ 

ʧʦʩʨʝʜʩʪʚʦʤ ʤʠʛʨʘʮʠʠ (ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʘʜʢʦʚ) ʦʪʜʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ (ʬʦʩʬʦʨ, ʘʟʦʪ) 

ʧʦʧʘʜʘʶʪ ʚ ʛʨʫʥʪʦʚʳʝ (ʧʨʦʩʘʯʠʚʘʶʪʩʷ ʯʝʨʝʟ ʧʦʯʚʫ) ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ, ʪʝʤ ʩʘʤʳʤ 

ʟʘʛʨʷʟʥʷʷ ʠʭ. ɺ ʦʪʢʨʳʪʳʭ ʚʦʜʦʝʤʘʭ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʧʨʦʚʦʮʠʨʫʶʪ çʮʚʝʪʝʥʠʝ 

ʚʦʜʳè, ʘʢʪʠʚʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʤʠʢʨʦʬʠʪʦʚ, ʫʭʫʜʰʘʶʪ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

ʇʦʤʠʤʦ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʩʪʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝ 

ʨʘʟʣʘʛʘʶʱʠʝʩʷ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʧʝʩʪʠʮʠʜʳ. ʆʥʠ ʤʦʛʫʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʥʘ ʜʥʝ ʠ 
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ʛʠʜʨʦʙʠʦʥʪʘʭ, ʥʝʛʘʪʠʚʥʦ ʚʦʟʜʝʡʩʪʚʫʶ ʥʘ ʠʭ ʦʨʛʘʥʠʟʤ: ʫʛʥʝʪʘʶʪ  ʘʢʪʠʚʥʦʩʪʴ 

ʬʝʨʤʝʥʪʦʚ, ʨʘʟʨʫʰʘʶʪ ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʠ ʪ.ʜ. 

ɾʠʚʦʪʥʦʚʦʜʩʪʚʦ ï ʦʪʨʘʩʣʴ ʭʦʟʷʡʩʪʚʘ, ʟʘʥʠʤʘʶʱʘʷʩʷ ʨʘʟʚʝʜʝʥʠʝʤ ʞʠʚʦʪʥʳʭ. 

ʇʨʦʠʟʚʦʜʠʪ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʝ, ʧʦʩʪʘʚʣʷʝʪ ʩʳʨʴʸ ʜʣʷ ʣʝʛʢʦʡ, 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ʩʢʦʪʦʚʦʜʩʪʚʦ, ʦʣʝʥʝʚʦʜʩʪʚʦ, 

ʨʳʙʦʚʦʜʩʪʚʦ, ʦʚʮʝʚʦʜʩʪʚʦ ʠ ʜʨ.) [2]. ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʜ ʚ ʨʝʟʫʣʴʪʘʪʝ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʦʢʦʚ ʩ ʬʝʨʤ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʦʧʘʩʥʳʤʠ ʩ ʩʘʥʠʪʘʨʥʦʡ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ: ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʤʠʢʨʦʙʳ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʘʨʘʟʠʪʘʨʥʳʭ ʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʥʝʧʨʦʪʦʯʥʳʤ ʚʦʜʦʸʤʘʤ (ʦʟʝʨʘʤ, ʧʨʫʜʘʤ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤ), 

ʢʦʪʦʨʳʝ ʩʪʘʥʫʪ ʥʝʧʨʠʛʦʜʥʳ ʚ ʨʝʢʨʝʘʮʠʦʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʧʦʩʣʝ ʧʦʧʘʜʘʥʠʷ ʚ ʥʠʭ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʩʪʦʢʦʚ. 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʳʤ ʘʛʨʘʨʥʳʤ ʨʝʛʠʦʥʦʤ ʈʦʩʩʠʠ, ʠ ʩʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ ï ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʘʷ ʦʪʨʘʩʣʴ ʵʢʦʥʦʤʠʢʠ ʩʫʙʲʝʢʪʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ 

ʵʪʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʢʨʘʷ, 

ʜʝʬʠʮʠʪʘ ʢʦʪʦʨʳʭ ʟʜʝʩʴ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝʪ: ʧʨʦʪʝʢʘʶʪ ʙʦʣʝʝ 10000 ʨʝʢ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʤʝʣʢʠʭ) ʠ ʪʘʢ ʞʝ ʦʟʸʨ, ʧʨʫʜʦʚ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʪ. ʜ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ ʨʦʣʴ ʨʝʢ ʚ 

ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʨʠʨʦʜʦʦʙʨʘʟʫʶʱʠʤʠ (ʥʘʢʦʧʣʷʶʪ ʠ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʶʪ ʚʣʘʛʫ ʠ ʜʨ.). ʆʙʲʝʢʪʦʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʠ ʨʝʯʥʳʝ ʙʘʩʩʝʡʥʳ 

ʩʪʝʧʥʦʡ ʟʦʥʳ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ: ʨʝʢʠ ʂʫʣʫʥʜʘ, ɹʫʨʣʘ ʠ ʂʫʯʫʢ.  

ɺʦʜʦʩʙʦʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʨʝʢ ʂʫʣʫʥʜʠʥʩʢʦʡ ʩʪʝʧʠ ʦʭʚʘʪʳʚʘʶʪ ʧʦ ʩʚʦʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʥʝʩʢʦʣʴʢʦ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ (14), ʚʢʣʶʯʘʶʱʠʭ 98 ʩʝʣʴʩʦʚʝʪʦʚ. ɺʦ 

ʤʥʦʛʠʭ ʠʟ ʥʠʭ ʨʘʙʦʪʘʶʪ ʨʘʟʣʠʯʥʳʝ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʠʝ ʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʠ ʧʨʦʚʦʜʷʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʊʘʢ, ʩ ʧʦʤʦʱʴʶ ʨʝʝʩʪʨʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʙʳʣʠ ʚʳʯʠʩʣʝʥʳ ʩʨʝʜʥʷʷ ʧʦʩʝʚʥʘʷ ʧʣʦʱʘʜʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʪʝʯʝʥʠʝ 10 ʣʝʪ (ʨʠʩ. 1). ʇʦʩʝʚʳ ʚ 2020 ʛ. (ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ 1043 ʢʤĮ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2010 ʛ. ʫʤʝʥʴʰʠʣʠʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 15 ʢʤĮ (1,5%) ʠ 

ʩʦʩʪʘʚʠʣʠ ʤʠʥʠʤʫʤ ʟʘ ʚʳʙʨʘʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ 

2011 (1133 ʢʤĮ). 

 

 
ʈʠʩ. 1. ʉʨʝʜʥʷʷ ʧʦʩʝʚʥʘʷ ʧʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʚʦʜʦʩʙʦʨʥʦʡ ʯʘʩʪʠ ʨʝʢ ʂʫʣʫʥʜʠʥʩʢʦʡ ʩʪʝʧʠ ʧʦ ʛʦʜʘʤ (ʩʦʟʜʘʥʦ 

ʘʚʪʦʨʦʤ ʧʦ ʤʘʪʝʨʠʘʣʘʤ [5]) 

ʇʦʤʠʤʦ ʵʪʦʛʦ ʨʘʩʩʤʦʪʨʝʥʘ ʜʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʚ ʭʦʟʷʡʩʪʚʘʭ ʥʘʩʝʣʝʥʠʷ 

ʧʦʛʦʣʦʚʴʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʧʪʠʮʳ ʪʘʢ ʞʝ ʟʘ 10 ʣʝʪ (ʨʠʩ. 2). ɺ 2020 ʛ. ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʘʚʠʣʦ 9851 ʛʦʣʦʚ, ʯʪʦ ʥʘ 27% ʤʝʥʴʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2010 ʛ. 
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ʈʠʩ. 2. ʇʦʛʦʣʦʚʴʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʧʪʠʮʳ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ 

ʚʦʜʦʩʙʦʨʥʦʡ ʯʘʩʪʠ ʨʝʢ ʂʫʣʫʥʜʠʥʩʢʦʡ ʩʪʝʧʠ ʧʦ ʛʦʜʘʤ (ʩʦʟʜʘʥʦ ʘʚʪʦʨʦʤ ʧʦ ʤʘʪʝʨʠʘʣʘʤ 

[5]) 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʰʢʘʣʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ (ʪʘʙʣ. 1) 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʠ ʧʨʦʮʝʥʪ ʨʘʩʧʘʭʘʥʥʦʩʪʠ ʦʩʪʘʝʪʩʷ ʦʯʝʥʴ ʚʳʩʦʢʠʤ ʚ 

ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʚʳʙʨʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ɺʦʣʯʠʭʠʥʩʢʠʡ, ɿʘʚʴʷʣʦʚʩʢʠʡ, 

ʈʝʙʨʠʭʠʥʩʢʠʡ ʠ ʜʨ.) (ʪʘʙʣ. 2) [1]. 

 

ʊʘʙʣ. 1. ʐʢʘʣʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʦʜʦʩʙʦʨʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ [1] 
ʇʦʢʘʟʘʪʝʣʴ ʅʝʟʥʘʯʠ-

ʪʝʣʴʥʘʷ 

ʠʣʠ 

ʦʪʩʫʪ-

ʩʪʚʫʝʪ 

ʆʯʝʥʴ 

ʥʠʟʢʘʷ 
ʅʠʟʢʘʷ ʇʦʥʠʞ

ʝʥʥʘʷ 
ʉʨʝʜ

ʥʷʷ 
ʇʦʚʳʰ

ʝʥʥʘʷ 
ɺʳʩʦʢʘʷ ʆʯʝʥʴ 

ʚʳʩʦʢʘʷ 

1 2 3 4 5 6 7 8 

ʈʘʩʧʘʭʘʥʥʦʩʪʴ, 

% 
0,0 Ò0,1 0,2-1,0 1,1-5,0 5,1-

15,0 
15,1-

40,0 
40,1-60,0 >60,0 

ɾʠʚʦʪʥʦʚʦʜʯʝʩ

ʢʘʷ ʥʘʛʨʫʟʢʘ 

ʫʩʣ. ʛʦʣ./ʢʤĮ 

0,0 Ò0,1 0,2-1,0 1,1-2,0 2,1-

3,0 
3,1-6,0 6,1-10,0 >10,0 

 

ʊʘʙʣ. 2. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʚʦʜʦʩʙʦʨʥʳʝ ʙʘʩʩʝʡʥʳ 

ʂʫʣʫʥʜʠʥʩʢʦʡ ʨʘʚʥʠʥʳ ʚ 2020 ʛ. (ʩʦʟʜʘʥʦ ʘʚʪʦʨʦʤ ʧʦ ʤʘʪʝʨʠʘʣʘʤ [5]) 

ʅʘʟʚʘʥʠʝ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ 

ɾʠʚʦʪʥʦʚʦʜʯʝʩʢʘʷ 

ʥʘʛʨʫʟʢʘ ʛʦʣ./ʢʤĮ 

ʅʘʛʨʫʟʢʘ

, ʙʘʣʣ 

ʈʘʩʧʘʭʘʥʥʦʩʪʴ

, % 

ʅʘʛʨʫʟʢʘ

, ʙʘʣʣ 

ɹʘʝʚʩʢʠʡ  3,4 6 37 6 

ɹʣʘʛʦʚʝʱʝʥʩʢʠʡ  8,4 7 48 7 

ɹʫʨʣʠʥʩʢʠʡ  5,9 6 21 6 

ɺʦʣʯʠʭʠʥʩʢʠʡ  6,3 7 66 8 

ɿʘʚʴʷʣʦʚʩʢʠʡ  13,9 8 58 7 

ʂʘʤʝʥʩʢʠʡ  5,5 6 44 7 

ʂʨʫʪʠʭʠʥʩʢʠʡ  8,1 7 51 7 

ʄʘʤʦʥʪʦʚʩʢʠʡ 8,8 7 62 8 

ʇʘʥʢʨʫʰʠʭʠʥʩʢʠʡ  6,7 7 32 6 

ʈʝʙʨʠʭʠʥʩʢʠʡ  22,9 8 61 8 
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ʈʦʜʠʥʩʢʠʡ  9,6 7 68 8 

ʈʦʤʘʥʦʚʩʢʠʡ  10,4 7 68 8 

ʊʶʤʝʥʮʝʚʩʢʠʡ  9,1 7 53 7 

ʍʘʙʘʨʩʢʠʡ  13,2 8 47 7 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 9,4 7 51 7 

 

ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʈʝʙʨʠʭʠʥʩʢʦʤ, 

ʈʦʤʘʥʦʚʩʢʦʤ, ʈʦʜʠʥʩʢʦʤ ʨʘʡʦʥʘʭ ʷʚʣʷʝʪʩʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʘ ʪʘʢ ʞʝ ʢʦʨʤʦʟʘʛʦʪʦʚʢʘ, ʧʦʜʩʦʣʥʝʯʥʠʢ). ɺ ʥʝʢʦʪʦʨʳʭ ʭʦʟʷʡʩʪʚʘʭ 

ʦʩʣʘʙʣʝʥ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʧʦʣʝʚʳʭ ʨʘʙʦʪ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ ʫʧʨʦʱʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʟʝʤʝʣʴ ʠ ʧʦʣʫʯʝʥʠʝ ʤʘʣʦʛʦ ʠʣʠ ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʨʦʞʘʷ. 

ʊʘʢ ʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʠʟʙʳʪʦʢ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʦʛʫʪ ʧʦʧʘʜʘʪʴ ʚ ʚʦʜʳ ʨ. ʂʫʣʫʥʜʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʟʳʚʘʪʴ 

ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʬʠʪʦʚ. 

ʅʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʣʦʢʘ ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʨʘʡʦʥʳ: ʍʘʙʘʨʩʢʠʡ, 

ɿʘʚʴʷʣʦʚʩʢʠʡ, ʯʪʦ ʦʙʲʷʩʥʷʝʪ ʦʯʝʥʴ ʚʳʩʦʢʫʶ ʥʘʛʨʫʟʢʫ  ʥʘ ʨʝʢʠ ʂʫʣʫʥʜʘ ʠ ɹʫʨʣʘ. 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʧʦʧʘʜʘʶʪ ʚ ʚʦʜʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʧʦʣʝʡ (ʛʜʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʜʦʙʨʝʥʠʷ), ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʦʪ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ. ʈʘʩʩʤʦʪʨʝʚ ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘ ʨ. ʂʫʣʫʥʜʘ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʫʤʝʥʴʰʠʣʘʩʴ ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʠʰʴ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘ ʬʝʥʦʣʦʚ ʠ 

ʞʝʣʝʟʘ ʫʚʝʣʠʯʠʣʘʩʴ, ʧʨʠʯʝʤ ʧʦʩʣʝʜʥʝʛʦ ʟʥʘʯʠʪʝʣʴʥʦ (ʙʦʣʝʝ ʯʝʤ ʚ 1,7 ʨʘʟ) (ʪʘʙʣ. 3) [3]. 

 

ʊʘʙʣ. 3. ʉʦʜʝʨʞʘʥʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘ ʨ. ʂʫʣʫʥʜʘ (ʚ ʩʪʚʦʨʝ ʩ. ɹʘʝʚʦ) [3, 4] 

 ʅʝʬʪʝʧʨʦʜʫʢʪʳ ɾʝʣʝʟʦ ʦʙʱʝʝ ʌʝʥʦʣʳ ʣʝʪʫʯʠʝ 

2010 10,7 2,6 2,4 

2020 5,1 4,6 2,6 

 

ɼʣʷ ʨ. ʂʫʣʫʥʜʘ ʪʘʢ ʞʝ ʦʪʤʝʯʘʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ 

ʪʨʫʜʥʦʦʢʠʩʣʷʝʤʳʤ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʘʤ (ʧʦʢʘʟʘʪʝʣʴ ʍʇʂ) ʠ ʣʝʛʢʦʦʢʠʩʣʷʝʤʳʤ 

ʩʦʝʜʠʥʝʥʠʷʤ (ʧʦʢʘʟʘʪʝʣʴ ɹʇʂ), ʘʟʦʪʫ ʘʤʤʦʥʠʡʥʦʤʫ (1,9ʇɼʂ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʣʘʩʩ 

ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ çʛʨʷʟʥʘʷè ʢʘʢ ʚ 2010, ʪʘʢ ʠ ʚ 2020 ʛ. [4]. 

ʀʪʘʢ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʭʦʟʷʡʩʪʚʘʭ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ 

ʧʪʠʮʳ ʠ ʧʦʩʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

2010-2012 ʛʦʜʘʤʠ, ʥʘʛʨʫʟʢʘ ʦʩʪʘʝʪʩʷ ʚʩʝ ʝʱʝ ʚʳʩʦʢʦʡ ʠ ʪʨʝʙʫʝʪ ʚʥʠʤʘʥʠʷ 

ʘʜʤʠʥʠʩʪʨʘʮʠʡ ʨʘʡʦʥʦʚ. ɺʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʧʦʩʝʚʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʩʦʢʨʘʪʠʪ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʧʘʜʘʥʠʷ ʚ ʨʝʢʠ ʂʫʣʫʥʜʘ, ɹʫʨʣʘ ʠ ʂʫʯʫʢ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʩʦʭʨʘʥʠʪ ʠʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʊʘʢ ʞʝ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ ʫʩʠʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʥʘʜ ʧʨʦʮʝʩʩʦʤ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʟʝʤʝʣʴ ʚʦ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʘʭ. 
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ɻɽʆɻʈɸʌʀʗʅʓ ʆפʓʊʋɼʓר ɾɸרɸ ʇɽɼɸɻʆɻʀʂɸʃʓפ 

ʊɽʍʅʆʃʆɻʀʗʃɸʈʓ ʊʋʈɸʃʓ ʊתʉɯʅɯʂ 
 

ʀʟʪʣʝʫʦʚʘ ʈ.ʂ.  
(ɹʘʙʘʪʘʡ ʥʝʛʽʟʛʽ ʦʨʪʘ ʤʝʢʪʝʙ̔) 

 

 ʩʽʥʽʛʽװʳʪʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳè ʪץʦʨʳʥʳʥʘ çʦ שʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥʽץʜʝ ʦשʘʟʽʨʛʽ ʢʝʟʝפ

ʞʠʽ ץʦʣʜʘʥʳʣʫʜʘ. ʇʝʜʘʛʦʛʠʢʘʜʘסʳ ʙײʣ ʞʘשʘ ʙʘסʳʪ ʦשʪʘʡʣʳ ʦץʳʪʫ ʞװʡʝʩʽʥ ʞʘʩʘʫʤʝʥ, 

ᴅʨ ʪװʨʣʽ ײʡʳʤʜʘʩʪʳʨʳʣסʘʥ ʦץʳʪʫ װʨʜʽʩʪʝʨʽʥ ʞʦʙʘʣʘʫʤʝʥ ʘʡʥʘʣʳʩʘʜʳ. ɹʽʨʘץ ʦץʳʪʫ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʝʥʛʽʟʫ ʦʣʘʨ ʜᴅʩʪװʨʣʽ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥ ʘʫʳʩʪʳʨʘʜʳ ʜʝʧ ʘʪʘʫסʘ 

ʙʦʣʤʘʡʜʳ. ʇᴅʥʜʽ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥʽײץ שʨʘʤʜʘʩ ʙᴇʣʽʛʽ ʙʦʣסʘʥʜʳץʪʘʥ ʪʝʭʥʦʣʦʛʠʷʥʳ 

ʞʝʢʝ ʝʤʝʩ, ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʤʝʥ ץʘʪʘʨ ץʦʣʜʘʥʘʜʳ [1].  
ʇʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷ ʙײʣ-ʞʦʩʧʘʨʣʘʥסʘʥ ʥᴅʪʠʞʝʛʝ ץʦʣʞʝʪʢʽʟʫʜʽ 

 ,שʪᴅʩʽʣʜʝʨʽʥʽ ,שʳʪʫ ᴅʜʽʩʪʝʨʽʥʽץʳʪʫ ʪʝʦʨʠʷʩʳʥʘ ʥʝʛʽʟʜʝʣʝʪʽʥ ʦץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʦץ

 ץʡʣʝʩʽʤʜʽʣʽʛʽ. ʇʝʜʘʛʦʛʠʢʘʣʳװ שʫ ᴅʨʝʢʝʪʪʝʨʽʥʽץʞᴅʥʝ ʦ שʡʳʤʜʘʩʪʳʨʫ ʥʳʰʘʥʜʘʨʳʥʳײ

ʪʝʭʥʦʣʦʛʠʷʥʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ʞʦʩʧʘʨʣʘʥסʘʥ ʥᴅʪʠʞʝʛʝ ץʦʣʞʝʪʢʽʟʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ 

ʙʘסʳʪʪʘʣסʘʥ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥʽש, ʤסײʘʣʽʤ ʤʝʥ ʦץʫʰʳʣʘʨʜʳש ᴇʟʘʨʘ װʡʣʝʩʽʤʜʽ ᴅʨʝʢʝʪʽʥ 

 .ʡʳʤʜʘʩʪʳʨʫײ
ʄʝʢʪʝʧ ʛʝʦʛʨʘʬʠʷʩʳʥ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ ʪʝʨʝש ʤʝשʛʝʨʪʽʧ, 

ʦץʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳ ʤʝʥ ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʢʪʝʨʽʥ ʘʨʪʪʳʨʘʪʳʥ ʦץʳʪʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʙʽʨʽ ɹʣʫʤʥʳש ʪʘʥʳʤ ʜʝשʛʝʡʣʝʨʽʥʽש ʪʘʢʩʘʥʦʤʠʷʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ʆץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʘʪʘʫʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʘץʩʘʪʳ ʘʡץʳʥʜʘʡʪʳʥ ʪʘʥʳʤ 

ʜʝשʛʝʡʣʝʨʽʥʽש ʘʣסʘʰץʳ ʩʳʟʙʘʣʘʨʳʥʳש ʘʚʪʦʨʣʘʨʳʥʳש ʙʽʨʽ ʘʤʝʨʠʢʘʥ סʘʣʳʤʳ ɹʝʥʜʞʘʤʠʥ 

ɹʣʫʤʥʳש ʝʩʽʤʽʤʝʥ ʘʪʘʣסʘʥ. ʆʣ 1956 ʞʳʣʳ ʪʘʥʳʤ ʜʝשʛʝʡʣʝʨʽʥʽש çʊʘʢʩʦʥʦʤʠʷʥʳשè 

ʙʽʨ̔ʥʰʽ ʙᴇʣʽʤʽʥ, ʦʜʘʥ ʢʝʡʽʥʛʽ ʦʥ ʞʳʣʜʳץʪʘʨʜʘ ɼ. ʂʨʘʪʚʦʣ ʪʘסʳʜʘ ʙʘʩץʘ סʘʣʳʤʜʘʨ 

ʝʢʽʥʰʽ ʙᴇʣʽʛʽʥ (ʘʬʬʝʢʪʠʚʪʽ ʘʡʤʘסʳʥ) ʙʘʩʳʧ ʰʳסʘʨʜʳ. ɹʽʨʽʥʰʽ ʙᴇʣʽʤʽ ʪʘʥʳʤʥʳש 

ʤʘץʩʘʪʳʥʳש (ʢʦʛʥʠʪʠʚʪʽ) ʘʡʤʘסʳʥ ʩʠʧʘʪʪʘʡʜʳ.  
 taxis ʨʝʪʽʤʝʥ ʦʨʥʘʣʘʩʪʳʨʫ + homos .שʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʜʝ çʪʘʢʩʦʥʦʤʠʷè (ʛʨʝʢʪʽנ

ʟʘש) ʰʳʥʜʳץʪʳש ʢװʨʜʝʣʽ ʥʳʩʘʥʜʘʨʳʥ (ʪʽʨʽ ʪʘʙʠסʘʪʪʳ, ɾʝʨʜʽײץ שʨʳʣʳʩʳʥ, ʭʘʣʳץʪʳש 

ʵʪʥʠʢʘʣʳײץ ץʨʘʤʳʥ, ʪʽʣʜʽ ʞᴅʥʝ ʪ.ʙ.) ʞʽʢʪʝʫ ʞᴅʥʝ ʞװʡʝʣʝʫ ʪʝʦʨʠʷʩʳ ʪʫʨʘʣʳ סʳʣʳʤ 

ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʣʘʜʳ [2].  

ɹʣʫʤ ʪʘʢʩʘʥʦʤʠʷʩʳ ʢʦʛʥʠʪʠʚʪʽ (ʪʘʥʳʤʜʳץ), ʘʬʬʝʢʪʠʚʪʽ, ʧʩʠʭʦʤʦʪʦʨʣʳ 

ʘʡʤʘץʪʘʨʜʘʥ ʪײʨʘʜʳ.  

1. ʂʦʛʥʠʪʠʚʪʽ (ʪʘʥʳʤʜʳץ) ʘʡʤʘץ. ʆסʘʥ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʝʩʪʝ ʩʘץʪʘʫʜʘʥ ʙʘʩʪʘʧ 

ʙײʨʳʥ ʘʣסʘʥ ʙʽʣʽʤʜʽ ʦʡ ʝʣʝʛʽʥʝʥ ᴇʪʢʽʟʽʧ ʞʘסשʳʨʪʫʜʳ, ʦʡʣʘʨʜʳ, װʣʛʽʣʝʨʜʽ, ʽʩ ᴅʨʝʢʝʪʪʝʨ 

ʪᴅʩʽʣʜʝʨʽʥ ʘʣʜʳʥ ʘʣʘ ʦץʳʧ װʡʨʝʥʫ ʥʝʛʽʟʽʥʜʝ ʦʣʘʨʜʳ ʞʘשʘ ʞʘסʜʘʡʜʘ ץʘʡʪʘ ײץʨʳʧ ᴇʟʝʢʪʽ 

ʤᴅʩʝʣʝʥʽ ʰʝʰʢʝʥʛʝ ʜʝʡʽʥʛʽ ʪʘʥʳʤʥʳש ʤʘץʩʘʪʳ ʢʽʨʝʜʽ.ʊʘʥʳʤ ʩʘʣʘʩʳʥʘ ʙʘסʜʘʨʣʘʤʘʣʘʨ 
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ʤʝʥ ʦץʫʣʳץʪʘʨʜʘ, ʤסײʘʣʽʤʜʝʨʜʽש ʢװʥʜʝʣʽʢʪʽ ʽʩ-ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ײʩʳʥʳʣʘʪʳʥ ʦץʳʪʫʜʳש 

ʢᴇʧʪʝʛʝʥ ʤʘץʩʘʪʪʘʨʳ ʞʘʪʘʜʳ.  
2. ɸʬʬʝʢʪʠʚʪʽ (ʵʤʦʮʠʦʥʘʣʳײץ-ץʥʜʳʣʳץʪʳץ) ʘʡʤʘץ. ʆסʘʥ ץʘʨʘʧʘʡʳʤ ʪװʡʩʽʥʫʜʝʥ, 

 שʛʝʨʫʛʝ ʞᴅʥʝ ʦʣʘʨʜʳשʜʘʨʜʳ ʤʝסʘʪʳʥʘʩʪʘʨ ʤʝʥ ʙʘץ ץʥʜʳʣʳײץ ʫʜʘʥ ʙʘʩʪʘʧסʳʟʳץ

ʙʝʣʩʝʥʜʽ ʢᴇʨʽʥʽʩʽʥʝ ʜʝʡʽʥʛʽ ץʦʨʰʘסʘʥ ʦʨʪʘ ײץʙʳʣʳʩʪʘʨʳʥʘ ʵʤʦʮʠʷʣʳץ-ʪײʣסʘʣʳץ 

 ,ʘ ʙʝʡʽʤʜʽʣʽʢסʣ ʩʘʣʘײʩʘʪʪʘʨ ʞʘʪʘʜʳ. ɹץʘʣʳʧʪʘʩʪʳʨʫʜʳ ʢᴇʟʜʝʡʪʽʥ ʤʘץ ʘʪʳʩʪʘʨʜʳץ

 ʘʣʳʧʪʘʩʪʳʨʫ, ʦʥʳ ʩʝʟʽʥʫ ʤʝʥ ʽʩ-ᴅʨʝʢʝʪʪʝʛʽץ ʘʪʳʥʘʩʪʳץ-ʘʨʳʤץ ʧʝʥ ץʫʰʳʣʳסʳʟʳץ

ʢᴇʨʽʥʽʩʪʝʨʽ, ץʘʥʜʘʡʜʘ ʙʽʨ ʩʝʟʽʤʜʝʨʜʽץ שʦʟסʘʣʳʩʳ ʩʠʷץʪʳ ʤʘץʩʘʪʪʘʨ ʢʽʨʝʜʽ. 
3. ʇʩʠʭʦʤʦʪʣʳץ ʘʡʤʘץ. ʆסʘʥ ץʦʟסʘʣʳʩʪʳש (ʤʦʪʦʨʣʳץ), ץʘʥʜʘʡʜʘ ʙʽʨ ʪװʨʣʝʨʽ ʤʝʥ 

ʤʘʥʠʧʫʣʷʪʠʚʪʽʢ ᴅʨʝʢʝʪʪʽ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, ʞװʡʢʝ-ʙײʣʰʳץʝʪʪʽʢ װʡʣʝʩʪʽʨʫʛʝ ץʘʪʳʩʪʳ 

ʤʘץʩʘʪʪʘʨ ʝʥʝʜʽ. ʆʣʘʨ ʞʘʟʳʫ, ʩᴇʡʣʝʫ ʜʘסʜʳʣʘʨʳ, ʜʝʥʝ ʪᴅʨʙʠʝʩʽ ʤʝʥ ʝשʙʝʢʝ ʙʘʫʣʫ 

 .ʩʘʪʪʘʨץʩʳʥʘʪʳʥ ʤʘײ
ɹʣʫʤ ʪʘʢʩʘʥʦʤʠʷʩʳʥʳש ʥʝʛʽʟʛʽ ʩʘʥʘʪʪʘʨʳʥʘ ʰʦʣʫ. ɹ.ɹʣʫʤ ʪʘʢʩʦʥʦʤʠʷʩʳ 

ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʘʣʫ װʨʜʽʩʽ ʞʝʢʝ ʪʘʥʳʤʜʳץ ᴅʨʝʢʝʪʪʝʨ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥ 6 ʜʝשʛʝʡʜʝʥ 

ʪײʨʘʜʳ.ʊʘʢʩʘʥʦʤʠʷʣʳץ ʩʘʥʘʪʪʘʨסʘ ʙʽʣʽʤ, (ʘץʧʘʨʘʪ); ʪװʩʽʥʫ, ʧʘʡʜʘʣʘʥʫ, ʪʘʣʜʘʫ; ʩʠʥʪʝʟ; 

 ʘʣʘʫ ʞʘʪʘʜʳ.ʆʣʘʨʜʳסʘ ʩᴅʡʢʝʩ ʤʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ᴅʜʽʩʪʝʨʜʽ ʙʘץʩʘʪץʘʥ ʤʘסʘʙʳʣʜʘʥץ

ʽʨʽʢʪʝʫ ʙʘʨʳʩʳʥʜʘ ʪʘʢʩʘʥʦʤʠʷʥʳ ײץʨʫʰʳʣʘʨ ʟʠʷʪʢʝʨʣʽʢ ᴅʨʝʢʝʪʪʽש ʤװʤʢʽʥʜʽʛʽʥʰʝ ʜᴅʣ 

ʞᴅʥʝ ʙʘʨʣʳץ ʩʘʥʘʪʪʘʨʳʥ ץʘʤʪʫסʘ ʪʳʨʳʩʪʳ [2]. 
ɹʣʫʤ ʪʘʢʩʘʥʦʤʠʷʩʳ ʙʦʡʳʥʰʘ ᴇʪʢʽʟʽʣʝʪʽʥ ʩʘʙʘץʪʘʨסʘ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨ:  
-ʦץʫʰʳʣʘʨ ʙʽʨ-ʙʽʨʽʥʝ ʢʝʜʝʨʛʽ ʞʘʩʘʤʘʫʳ, ʩײʨʘץʪʘʨ ʪʫʳʥʜʘסʘʥʜʘ ץʦʣʜʘʨʳʥ ʢᴇʪʝʨʫʽ 

ʪʠʽʩ. ʄסײʘʣʽʤ ץʦʡסʘʥ ʩײʨʘץʪʳ ʤץײʠʷʪ ʪʳשʜʘʧ ʦץʫʰʳסʘ ʘʩʳץʧʘʡ ʞʘʫʘʧ ʙʝʨʽʧ, 

ʥʘʟʘʨʣʘʨʳʥ ʜײʨʳʩ ʞʘʫʘʧʪʳ ץʘʡʜʘʥ ʽʟʜʝʫʛʝ ʙʦʣʪʳʥʳʥʘ ʘʫʜʘʨʫ ʢʝʨʝʢ.  

-ᴅʨ ʦץʫʰʳ ʙʽʨʽʥʰʽ ʪʘʧʩʤʳʨʤʘʜʘʥ ʙʘʩʪʘʧ ʩʘʙʘץʪʳש ʙʘʨʣʳץ ʙᴇʣʽʛʽʥʜʝ ʞײʤʳʩ 

ʽʩʪʝʡʜʽ. ʂʝʣʝʩʽ ʪʘʧʩʳʨʤʘסʘ ʢᴇʰʫ װʰʽʥ ʦץʫʰʳ ץʦʣʳʥ ʢᴇʪʝʨʝʜʽ, ʤסײʘʣʽʤ ʪʘʧʩʳʨʤʘʥʳש 

ʜײʨʳʩ ʦʨʳʥʜʘʣסʘʥʳʥ ʘʥʳץʪʘʡʜʳ. ʉʦʜʘʥ ʢʝʡʽʥ סʘʥʘ ʢʝʣʝʩʽ ʪʘʧʩʳʨʤʘʥʳ ʦʨʳʥʜʘʫסʘ 

ʢᴇʰʝʜʽ. ʆʣ װʰʽʥ ʦץʫʰʳʣʘʨʜʳש ʙʽʨʽʥ-ʙʽʨʽ ᴇʟʘʨʘ ʪʝʢʩʝʨʫʽ, çʰʘסʳʥ ʪʦʧʪʘסʳè 

ʙʘץʳʣʘʫʰʳʣʘʨ ʩʠʷץʪʳ ʪ.ʙ. ʢᴇʧʪʝʛʝʥ ʪᴅʩʽʣʜʝʨʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ.  

-ʦץʫʰʳ ʦʨʳʥʜʘʡʪʳʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʩʘʥʳ ʦʥʳש ʟʠʷʪʢʝʨʣʽʢ ʞᴅʥʝ 

ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ.  

ʄײʥʜʘʡ ʩʘʙʘץʪʘʨʜʘ ʙʘʨʣʳץ ʦץʫʰʳʣʘʨ ʪʘʥʳʤʜʳץ ʦʡ ᴅʨʝʢʝʪʽʥʝ ʙʝʣʩʝʥʝ ʘʨʘʣʘʩʳʧ 

 ʠʷʪ ʜʘʡʳʥʜʘʣʳʧ ʪʝʢץײʘ ʘʣʜʳʥ-ʘʣʘ ʤץץʘʣʽʤ ʩʘʙʘסײʤʳʩ ʽʩʪʝʡʜʽ. ɸʣ ʤײʳʥʜʳ ʞץʘʨץ

ʙʘʩץʘʨʫʜʳ ʞװʟʝʛʝ ʘʩʳʨʘʜʳ[3].  

ɹʣʫʤ ʪʘʢʩʘʥʦʤʠʷʩʳ ᴅʨ ʙʽʨ ʪʘץʳʨʳʧʪʳ ʤץײʠʷʪ ʦץʳʧ-װʡʨʝʥʫʜʽ ʘʣ ʽʩ ʪᴅʞʽʨʠʙʝʛʝ 

ʥʝʛʽʟʽ ʘʨʥʘʡʳ ʜʘʡʳʥʜʳץʪʳ ץʘʞʝʪ ʝʪʝʜʽ. ʉʦסʘʥ ץʘʨʘʤʘʩʪʘʥ ʙײʣ ʞװʡʝʥʽײץ שʨʘʤʜʘʩ 

ʙᴇʣʽʢʪʝʨʽʥ ʢװʥʜʝʣʽʢʪʽ ʩʘʙʘץʪʘ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ʄʳʩʘʣʳ ʨʝʪʽʥʜʝ çɸʪʤʦʩʬʝʨʘè 

ʪʘץʳʨʳʙʳʥ ɹʣʫʤ ʪʘʢʩʦʥʦʤʠʷ ʙʦʡʳʥʰʘ ʤʳʩʘʣʳסʘ ʢʝʣʪʽʨʽʧ ʢʝʪʝʡʥ. 

ɸʪʤʦʩʬʝʨʘ ʪʘץʳʨʳʙʳʥʳש ʩײʨʘץʪʘʨʳ ʤʝʥ ʪʘʧʩʳʨʤʘʣʘʨʳ  

ɹʽʣʽʤ 
1. ɸʪʤʦʩʬʝʨʘʣʳץ ץʳʩʳʤסʘ ʪװʩʽʥʽʢ ʙʝʨ.  

2. ɸʪʤʦʩʬʝʨʘʣʳץ ץʳʩʳʤʥʳש ᴇʣʰʝʤ ʙʽʨʣʽʛʽ ʤʝʥ ʦʥʳ ᴇʣʰʝʡʪʽʥ ײץʨʘʣʜʳ ʘʪʘ. 

3.ʊᴅʫʣʽʢʪʽʢ ʞᴅʥʝ ʞʳʣʜʳץ ʦʨʪʘʰʘ ʪʝʤʧʝʨʘʪʫʨʘʥʳ ʘʥʳץʪʘ.  
3. ɸʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥ, ʞʝʣʜʽש ʞʳʣʜʘʤʜʳסʳʥ, ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣ-ʜʳץʪʳ 

ᴇʣʰʝʡʪʽʥ ʧʨʠʙʦʨʣʘʨʜʳ ʘʪʘ 

ʊװʩʽʥʫ 
1. ɸʪʤʦʩʬʝʨʘʣʳץ ץʳʩʳʤʥʳש ʙʠʽʢʪʝʛʝʥ ʩʘʡʳʥ ʪᴇʤʝʥʜʝʫʽʥʽש ʥʝʛʽʟʛʽ ʩʝʙʝʙʽʥ 

ʪװʩʽʥʜʽʨ.  

2. ʂװʥʜʽʟʛʽ ʞᴅʥʝ ʪװʥʛʽ ʙʨʠʟʜʽש ʙʘסʳʪʳʥʳש ᴇʟʛʝʨʫʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥ ʦʨʪʘ 

ʞʘסʜʘʡʣʘʨʳʥ ʩʠʧʘʪʪʘʧ, ʤʳʩʘʣ ʢʝʣʪʽʨ.  
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3. ʊײʤʘʥ ʤʝʥ ʙײʣʪʪʳש ʩʫʳץ ʞᴅʥʝ ʞʳʣʳ ʘʫʘʥʳש ʘʨʘʣʘʩʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʪװʟʽʣʝʪʽʥʽʥ 

ʜᴅʣʝʣʜʝ.  
4. ɻʠʛʨʦʤʝʪʨʜʽש ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣʜʳʣʳץʪʳ ᴇʣʰʝʫ ץʘסʠʜʘʩʳʥ ʩʠʧʘʪʪʘ.  

ʇʘʡʜʘʣʘʥʫ 
 ʘʥץʨʣʽ ʝʥʜʽʢʪʝ ʦʨʥʘʣʘʩװʢʣʠʤʘʪ ʢʘʨʪʘʩʳʥ ʧʘʡʜʘʣʘʥʳʧ ᴅʨ ʪ שʩʪʘʥʥʳץʘʟʘפ .1

ʊʘʣʜʳץʦʨסʘʥ, ɹʘʣץʘʰ, ɸʩʪʘʥʘ, פʦʩʪʘʥʘʡ ץʘʣʘʣʘʨʳʥʜʘסʳ ץʘשʪʘʨʜʳש ʦʨʪʘʰʘ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥ ʘʥʳץʪʘʧ, ʦשʪװʩʪʽʢʪʝʥ ʩʦʣʪװʩʪʽʢʢʝ ץʦʟסʘʣסʘʥ ʩʘʡʳʥ ʪᴇʤʝʥʜʝʫʽʥʽש 

ʩʝʙʝʙʽʥ ʪװʩʽʥʜʽʨ. 
 2. ɸʪʤʦʩʬʝʨʘʣʳץ ץʳʩʳʤʥʳש, ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש ʘʡʳʨʤʘʩʳ ʤʝʥ ʞʝʣʜʽש 

ʪװʟʽʣʫʽʥʽש ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʘʥʳץʪʘ  
3. ʊʝשʽʟ ʜʝשʛʝʡʽʥʜʝ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 20ęʉ ʙʦʣסʘʥʜʘ ץʳʟסʘʥ ʘʫʘ 3000 ʤʝʪʨʥʜʝ 

1ʤ3 ʘʫʘʥʳײץ שʨʘʤʳʥʜʘסʳ ץʘʥʰʘ ʛʨʘʤʤ ʩʫ ʙʫʳʥʳש ʩʫ ʪʘʤʰʳʣʘʨʳʥʘ (ʙײʣʪץʘ) 

ʘʡʥʘʣʘʪʳʥʳʥ ʝʩʝʧʪʝʧ ʰʳסʘʨ.  
 ʘʣʘʩʳʥʘץ ʰʪᴇʙʝת ʘʥץʛʝʡʽʥʝʥ 450 ʤʝʪʨ ʙʠʽʢʪʽʢʪʝ ʦʨʥʘʣʘʩשʽʟ ʜʝשʳʩʪʘ ʪʝפ .4

 ʘʣʘʩʳʥʜʘ ʘʫʘץ ʘʥ ʊʝʢʝʣʽץʛʝʡʽʥʝʥ 1100 ʤʝʪʨ ʙʠʽʢʪʽʢʪʝ ʦʨʥʘʣʘʩשʽʟ ʜʝשʘʥʜʘ ʪʝסʘʨʘץ

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳ3-4 ש ęʉ ʞʦסʘʨʳ ʙʦʣʫʳʥʳש ʩʝʙʝʙʽʥ ʪװʩʽʥʜʽʨ. 

 

ʊʘʣʜʘʫ 
1. ɹʫʜʘץ ʞᴅʥʝ ʰʘʨʙʳ ʙײʣʪʪʘʨʜʳש ʙʽʨ-ʙʽʨʽʥʝʥ ʘʡʳʨʤʘʰʳʣʳץʪʘʨʳ ʤʝʥ 

  .ʘʨסʜʳ ʰʳשʦʨʳʪʳʥʜʳץ ʳʥ ʪʘʫʳʧ ᴇʟ ʦʡסʩʘʩʪʳץײ

2. ɸʨʢʪʠʢʘʣʳץ ʞᴅʥʝ ʪʨʦʧʠʢʪʽʢ ʰᴇʣ ʢʣʠʤʘʪʪʘʨʳʥʳץײ שʩʘʩʪʳץʪʘʨʳ ʤʝʥ 

ʘʡʳʨʤʘʰʳʣʳסʳʥ, ʦʨʪʘ ʞʘסʜʘʡʣʘʨʳʥʘ ʪʠʛʽʟʝʪʽʥ ᴅʩʝʨʽʥ ʘʰʳʧ ʢᴇʨʩʝʪʽʧ ʦʡʳשʜʳ 

ʤʳʩʘʣʜʘʨʤʝʥ ʥʘץʪʳʣʘ  
3. ɹʽʨ ʝʥʜʽʢʪʽש ʙʦʡʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ ʇʘʨʠʞ, ɺʝʥʘ, ɸʩʪʘʥʘ ץʘʣʘ-ʣʘʨʳʥʜʘסʳ ץʘשʪʘʨ 

ʤʝʥ ʰʽʣʜʝʥʽש ʦʨʪʘʰʘ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʳ ʤʝʥ ʞʳʣʜʳץ ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʦʨʪʘʰʘ 

ʤᴇʣʰʝʨʽʥʝ ʥʝʛʽʟʜʝʣʽʧ ʢʣʠʤʘʪʳʥʘ ʪᴅʥ ʝʨʝʢʰʝʣʽʢʪʽ ʘʥʳץʪʘʧ, ᴇʟ ʦʡ ץʦʨʳʪʳʥʜʳʣʘʨʳשʜʳ 

ʰʳסʘʨ  

4. ʇʘʩʩʘʪ ʧʝʥ ʤʫʩʩʦʥ ʞʝʣʜʝʨʽʥʽש ʪװʟʽʣʫʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥ ʦʨʪʘ ʞʘסʜʘʡ-ʣʘʨʳʥ, ʦʨʪʘץ 

ʙʝʣʛʽʣʝʨʽ ʤʝʥ ʘʡʳʨʤʘʰʳʣʳץʪʘʨʳʥ, ʪʘʙʠסʘʪʪʘסʳ ʤʘשʳʟʳʥ ʘʥʳץʪʘ. 

ʉʠʥʪʝʟ 
 

 ʦʩʳʤʰʘ ʜʝʨʝʢ ʢᴇʟʜʝʨʽʥʝ, ʢʣʠʤʘʪ ʢʘʨʪʘʩʳʥʘ ʥʝʛʽʟʜʝʣʽʧ ʩʫʙʪʨʦʧʠʢʪʽʢפ .1

ʢʣʠʤʘʪץʘ ʪᴅʥ ʥʝʛʽʟʛʽ ʙʝʣʛʽʣʝʨʜʽ, ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʢʣʠʤʘʪʳʥʳץ שʳʩʪʘ ʳʣסʘʣʜʳ, ʞʘʟʜʘ 

  .ʩʽʥʜʽʨװʥʝʛʽʟʛʽ ʩʝʙʝʙʽʥ ʪ שʙʦʣʫʳʥʳ ץʘסʨײץ

 ʦʨʪʘʰʘ ʤᴇʣʰʝʨʽ ץʞʳʣʜʳ שʙʘʪʳʩ ʙᴇʣʽʛʽʥʜʝ ʞʘʫʳʥ-ʰʘʰʳʥʥʳ שʩʪʘʥʥʳץʘʟʘפ .2

ʥʝʙʘʨʳ 150-180 ʤʤ ʙʦʣסʘʥʳʤʝʥ ʰʳסʳʩʳʥʜʘסʳ ɸʣʪʘʡ ʪʘʫʣʘʨʳʥʜʘ 1600 ʤʤ ʞʝʪʫʽʥʽש 

ʩʝʙʝʙʽʥ ʘʥʳץʪʘ.  

3. ᴆʣʢʝʪʘʥʫ ʜʝʨʝʢʪʝʨʽʥʝ, ʞװʨʛʽʟʛʝʥ ʙʘץʳʣʘʫʣʘʨʳשʘ ʥʝʛʽʟʜʝʣʽʧ ᴇʟʽש ʪײʨʘʪʳʥ ʝʣʜʽ 

ʤʝʢʝʥʥʽש ʘʫʘ ʨʘʡʳʥʳש ʞʳʣ ʤʘʫʩʳʤʜʘʨʳʥʜʘסʳ ʥʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʩʠʧʘʪʪʘʧ, ʦסʘʥ 

ᴅʩʝʨ ʝʪʝʪʽʥ ʦʨʪʘ ʞʘסʜʘʡʣʘʨʳʥ ʘʥʳץʪʘ.  
4. ʊʝשʽʟ ʜʝשʛʝʡʽʥʝʥ 600 ʤʝʪʨ ʙʠʽʢʪʽʢʪʝ ʦʨʥʘʣʘʩץʘʥ ʊʘʣʜʳץʦʨסʘʥ ץʘʣʘʩʳʥʜʘ 

ʰʽʣʜʝʥʽש ʦʨʪʘʰʘ ʪᴅʫʣʽʢʪʽʢ ʪʝʤʧʝʨʘʪʫʨʘʩʳ +24ęʉ ʙʦʣסʘʥʜʘ 3000 ʤʝʪʨ ʙʠʽʢʪʽʢʪʝ ץʘʥʰʘ ęʉ 

ʙʦʣʘʪʳʥʳʥ ʝʩʝʧʪʝʧ ʰʳסʘʨ. ɹʠʽʢʪʝʛʝʥ ʩʘʡʳʥ ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʪᴇʤʝʥʜʝʫ ʩʝʙʝʙʽʥ 

ʪװʩʽʥʜʽʨ.  

ɹʘסʘʣʘʫ 
1. ɾʝʪʽʩʫ ɸʣʘʪʘʫʳ ʤʝʥ ɹʘʣץʘʰ ʦʡʳʩʳʥʜʘ ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʪʘʨʘʣʫʳʥʜʘסʳ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʙʦʡʳʥʰʘ ʞʘʩʘסʘʥ ʩʳʥ ʝʩʢʝʨʪʫʣʝʨʽשʜʽ ʧʘʡʜʘʣʘʥʳʧ ʢᴇʨʰʽʣʝʩ ʞʘʪץʘʥ 

ʝʢʽ ʘʫʤʘץʪʘ ʘʡʳʨʤʘʰʳʣʳץʪʳש ʞʦסʘʨʳ ʙʦʣʫʳʥʳש ʩʝʙʝʙʽʥ ʘʥʳץʪʘʡʪʳʥ ᴇʟ 

ʪײʞʳʨʳʤʳשʜʳ ײʩʳʥ. 
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2. ʊʝשʽʟ ʜʝשʛʝʡʽʥʝʥ 900 ʤ ʙʠʽʢʪʽʢʪʝ ʦʨʥʘʣʘʩץʘʥ ɸʣʤʘʪʳ ץʘʣʘʩʳʥʜʘ ʰʽʣʜʝʥʽש 

ʦʨʪʘʰʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 26ęʉ ʙʦʣסʘʥʜʘ 4973 ʤʝʪʨ ʙʠʽʢʪʽʢʪʝʛʽ ʊʘʣסʘʨ ʰʳשʳʥʜʘ ʘʫʘ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ 1,6ęʉ. ɾʘʫʘʧʪʳש ʜײʨʳʩʪʳסʳʥ ʜᴅʣʝʣʜʝ. ɼײʨʳʩ ʙʦʣʤʘʩʘ ʝʩʝʧʪʝʧ ʰʳסʘʨ.  
3. ʊʝשʽʟ ʜʝשʛʝʡʽʥʝʥ 900 ʤ ʙʠʽʢʪʽʢʪʝ ʦʨʥʘʣʘʩץʘʥ ɸʣʤʘʪʳ ץʘʣʘʩʳʥʜʘ ʘʪʤʦʩʬʝʨʘʣʳץ 

- , ʳʥʜʘשʘʨ ʰʳסʛʝʡʽʥʝʥ 4973 ʤʝʪʨ ʙʠʽʢʪʽʢʪʝʛʽ ʊʘʣשʽʟ ʜʝשʘʥʜʘ ʪʝסʳʩʳʤ 670 ʤʤ ʩ.ʙ. ʙʦʣץ

26 ʤ ʙʠʽʢʪʽʢʪʝ ʦʨʥʘʣʘʩץʘʥ ɸʪʳʨʘʫ ץʘʣʘʩʳʥʜʘ, 132 ʤ ʦʨʥʘʣʘʩץʘʥ פʘʨʘץʠʷ ʦʡʳʩʳʥʜʘ 

 ʘʨ. ʊᴇʤʝʥʜʝʫ ʞᴅʥʝ ʘʨʪʫסʘʥʘʩʳʥʜʘ ʙʦʣʘʪʳʥʳʥ ʝʩʝʧʪʝʧ ʰʳסʘʥʰʘ ʤʤ ʩʳʥʘʧ ʙʘץ

ʩʝʙʝʧʪʝʨʽʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʙʘסʘʣʘ  
4. ɾʘʟʜʘ ʩʫ ץʦʡʤʘʩʳʥʳש ʞʘסʘʣʘʫʳʥʜʘ ʞʝʣ ʢװʥʜʽʟ ײץʨʣʳץץʘ, ʪװʥʜʝ ʢʝʨʽʩʽʥʰʝ 

 ʥʜʽʟװʩʝʙʝʙʽʥ ʢ שʫʰʳ ʦʥʳץʘʜʳ. ʆסʳʪʪʘʣʳʧ ʩʦסʦʡʤʘʩʳʥʘ ʙʘץ ʪʘʥ ʩʫץʨʳʣʳײץ

 ʘʪʪʳ ʩʫʳʥʫʳʥʘʥ ʙʦʣʘʪʳʥ ʪʝʤʧʝʨʘʪʫʨʘ ʘʡʳʨʤʘʩʳʤʝʥץ ʥʜʝװʳʟʳʧ ʪץ ʘʪʪʳץ שʪʳץʨʳʣʳײץ

ʪװʩʽʥʜʽʨʜʽ. ʆץʫʰʳʥʳש ʞʘʫʘʙʳ ʜײʨʳʩ ʧʘ? ɾʘʫʘʙʳ ץʘʪʝ ʙʦʣʩʘ, ᴇʟ ʪײʞʳʨʳʤʳשʜʳ ײʩʳʥ. 
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ɾᴄʅɽ ʂʈʀʊɽʈʀɸʃɼʓ ɹɸנɸʃɸʋ 
 

 .ʘʤʘʨʙʝʢ ɸ.ɼפ

(ʄ. ϧʦʟʳʙʘʝʚ ʘʪʳʥʜʘϤʳ ʉʂʋ) 

 

çɾʘʩʪʘʨʜʳϬ ʙϮʛʽʥʛʽ ʤʽʥʜʝʪʽ ð ʦϨʫ, ʙʽʣʽʤ, ʪϸʨʙʠʝ ʞϰʤʳʩʪʘʨʳ. ɾʘʩʪʘʨ ʙϮʛʽʥ 

ʩϺʟʜʝʥ ʽʩʢʝ ʢϺʰʝʪʽʥ ʟʘʤʘʥ. ɹʽʣʽʤʩʽʟ ʽʩʪʽϬ ʨʝʪʽ ʙʦʣʤʘʡʜʳ. ʉʦʥʜʳϨʪʘʥ, ʞʘʩʪʘʨʜʳϬ 

ʞʘʣʧʳ ʥʘʟʘʨʳ ʤʝʢʪʝʧʢʝ ʘʫʜʘʨʳʣʫʳ ʢʝʨʝʢè. 

ϣʘʥʠ ʄϰʨʘʪʙʘʝʚ 
ʅ.ᴄ.ʅʘʟʘʨʙʘʝʚ ᴇʟʽʥʽש çפʘʟʘץʩʪʘʥ ʞʦʣʳ - 2050: ɹʽʨ ʤʘץʩʘʪ, ʙʽʨ ʙʦʣʘʰʘץè 

ɾʦʣʜʘʫʳʥʜʘ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ 2016-2017 ʦץʫ ʞʳʣʳʥʘʥ ʙʘʩʪʘʧ çʅʘʟʘʨʙʘʝʚ 

ɿʠʷʪʢʝʨʣʽʢ ʤʝʢʪʝʧʪʝʨʽʥʽשè ʪᴅʞʽʨʠʙʝʩʽ ʙʦʡʳʥʰʘ ʞʘשʘʨʪʳʣסʘʥ ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʥ 

ʢʝʟʝש-ʢʝʟʝשʽʤʝʥ ʝʥʛʽʟʫ ʙʘʩʪʘʣʘʪʳʥʳʥ ʘʪʘʧ ᴇʪʪʽ [1]. ʆʩʳʣʘʡʰʘ, ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʥ 

ʞʘשʘʨʪʫ ï ץʘʟʘץʩʪʘʥʜʳץ ץʦסʘʤ ʜʘʤʫʳʥʳש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽ. 

 ʫ-ʪᴅʨʙʠʝץʦʨʪʘ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥʜʝʛʽ ʦ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

 ʣײʤʳʩ ʽʩʪʝʡʜʽ ʞᴅʥʝ ʙײʞʘʪʪʘʨ ʥʝʛʽʟʽʥʜʝ ʞײץ ʘ ʥʦʨʤʘʪʠʚʪʽʢשʘʟʽʨ ʞʘץ ʘʣʘʫסʨʜʽʩʽʥʜʝʛʽ ʙʘװ

ʧʨʦʮʝʩʪʽש ʪʝʭʥʠʢʘʣʳץ ᴅʜʽʩʽ סʘʥʘ ʝʤʝʩ. ʇᴅʥ ʤסײʘʣʽʤʜʝʨʽ ʥᴅʪʠʞʝʣʝʨʜʽ ʙʝʢʽʪʽʣʛʝʥ ʙʘסʘʣʘʫ 

ʰʢʘʣʘʩʳʥʘ ʩᴅʡʢʝʩ ʞʘʟʙʘʰʘ ʥʝʤʝʩʝ ʘʫʳʟʰʘ ʪװʨʜʝ ʙʝʣʛʽʣʝʫ ʘʨץʳʣʳ ʙʘסʘʣʘʡʜʳ. 

ʉʦʥʳʤʝʥ, ʙʘסʘʣʘʫ ï ʙװʢʽʣ ʦץʫ ʧʨʦʮʝʩʽʥʽש ʝש ʤʘשʳʟʜʳ ײץʨʘʤʜʘʩ ʙᴇʣʽʛʽ ʞᴅʥʝ 

ʦץʫʰʳʥʳש ʜʘ, ʦʥʳש ʤסײʘʣʽʤʽʥʽש ʜʝ ʥᴅʪʠʞʝʩʽʥʽש ʢᴇʨʩʝʪʢʽʰʽ. ɹʘʣʘʥʳש ʙʽʣʽʤʽʥ ʘʣʜʳʤʝʥ 

ʙʘסʘʣʘʧ, ʩʦʩʳʥ ʽʰʪʝʡ ʪʘʥʳʧ ʙʽʣʫʛʝ ʙʘסʳʪʪʘʡʪʳʥ ʤסײʘʣʽʤ. 

ɸʣ, ʙʘסʘʣʘʫ ʞװʡʝʩʽ ï ʙײʣ ʦץʳʪʫ ʤᴅʩʝʣʝʣʝʨʽʥ ʙʦʣʞʘʫʜʳש ʞᴅʥʝ ʞʝʪʽʩʪʽʢʪʝʨʽʥ 

ᴇʣʰʝʫʜʽש ʥʝʛʽʟʛʽ ײץʨʘʣʳ. ɹײʣ ײץʨʘʣ ʙʽʣʽʤ ʙʝʨʫʜʽש ʩʘʧʘʩʳʥ, ʦʥʳש ᴅʣʝʤʜʽʢ ʩʪʘʥʜʘʨʪʪʘʨסʘ 

ʩᴅʡʢʝʩʪʽʛʽʥ ʘʥʳץʪʘʫסʘ, ʙʽʣʽʤ ʙʝʨ ʩʘʣʘʩʳʥʜʘסʳ ʟʘʤʘʥʫʠ ʤʽʥʜʝʪʪʝʨʛʝ ʩᴅʡʢʝʩ ʙʦʣʤʘסʘʥ 

ʞʘסʜʘʡʜʘ ʦʥʳ ʙʽʣʽʤ ʙʝʨʫ ʩʪʨʘʪʝʛʠʷʩʳ ʤʝʥ ʪʘʢʪʠʢʘʩʳ ʙʦʡʳʥʰʘ ʪװʙʝʡʛʝʣʽ ʰʝʰʽʤʜʝʨʜʽ 
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 שʘʣʘʫʜʳסʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘװʢ שʥʳʥ, ʙʽʣʽʤ ʙʝʨʫʜʽײʘ, ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤסʘʙʳʣʜʘʫץ

ʪװʨʣʝʨʽʥ ʜʝ ʞʝʪʽʣʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ[2]. 

 ʘʥסʪʘʣץʳʪʪʘʨ ʘʥʳסʘʟʽʨʛʽ ʙʘץ ʳסʡʝʩʽʥ ʜʘʤʳʪʫʜʘװʘʣʘʫ ʞסʘʟʽʨʛʽ ʟʘʤʘʥʜʘ ʙʘפ

ʢʨʠʪʝʨʠʡʣʝʨʤʝʥ ʦץʫʰʳʥʳש ʞʝʢʝ ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʩʘʣʳʩʪʳʨʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʳʧ ʦʪʳʨ. 

ɸʣ ʢʨʠʪʝʨʠʡʣʝʨ ᴇʟ ʢʝʟʝʛʽʥʜʝ ײץʟʳʨʝʪʪʽʣʽʢʪʝʨʤʝʥ ʞᴅʥʝ ʞʘשʘʰʘ ʙʽʣʽʤ ʙʝʨʫ 

ʧʘʨʘʜʠʛʤʘʩʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ʆʩʳ ʙʘסʳʪʪʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʙʽʣʽʤ ʙʝʨʫ ʩʪʘʥʜʘʨʪʪʘʨʳ 

ʞʘʩʘʣʘʜʳ. ʄײʥʜʘʡ ʙʽʣʽʤ ʙʝʨʫ ʩʪʘʥʜʘʨʪʪʘʨʳ ʙʽʣʽʤ ʙʝʨʫ ײʡʳʤʜʘʨʳʥʳש ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʪᴅʞʽʨʠʙʝʩʽʥʝ ʙʘסʘʣʘʫʜʳש ʢʨʠʪʝʨʠʘʣʜʳ ʞװʡʝʩʽʥ ʝʥʛʽʟʫװʰʽʥ ʙʝʣʛʽʣʽ ʙʽʨ ʪʘʣʘʧʪʘʨʜʳ 

 .ʦʡʜʳ[3]ץ

ʉʦʥʳʤʝʥ, ʢʨʠʪʝʨʠʘʣʜʳ ʙʘסʘʣʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤᴅʥʽ ï 

ʦץʫʰʳʣʘʨʜʳש ʦץʫ-ʪʘʥʳʤʜʳײץ ץʟʳʨʝʪʪʽʣʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ 

(ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤʜʽ ʞᴅʥʝ ʦʣʘʨʜʳ ʘʣʫ ʪᴅʩʽʣʜʝʨʽʥ ʤʝשʛʝʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ᴇʟʽʥʜʽʢ ʦץʫ-

ʪʘʥʳʤʜʳץ ʽʩ-ᴅʨʝʢʝʪʪʽ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ʜʘʡʳʥʜʳסʳ ʤʝʥ ץʘʙʽʣʝʪʽ; ʟʝʡʽʥʜʽ ʰʦסʳʨʣʘʥʜʳʨʫ; 

ʩʳʥʠ ʦʡʣʘʫ; ᴇʟ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ʦץʫ ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʙʘסʘʣʘʫ; ᴇʟʘʨʘ ʙʘסʘʣʘʫʜʳ ʞװʟʝʛʝ 

ʘʩʳʨʫ). ɹʘסʘʣʘʫ ʞװʡʝʩʽ ʙʝʣʛʽʣʽ ʙʽʨ ʦץʫ ʤʘʪʝʨʠʘʣʳʥʳץ שʘʥʰʘʣʳץʪʳ ʩᴅʪʪʽ ʠʛʝʨʽʣʛʝʥʽʥ, 

ʙʝʣʛʽʣʽ ʙʽʨ ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʥʳץ שʘʣʳʧʪʘʩץʘʥʳʥ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ 

ʞʘסʜʘʡʜʘ ʤʽʥʜʝʪʪʽ ʤʠʥʠʤʫʤ ʪʽʨʝʢ ʥװʢʪʝʩʽ ʨʝʪʽʥʜʝ ʘʣʳʥʘʜʳ. 

ʂʨʠʪʝʨʠʘʣʜʳ ʙʘסʘʣʘʫ ʦץʫʰʳʣʘʨʜʳש ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ ʜʝשʛʝʡʽʥ ʙʘסʘʣʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʞᴅʥʝ ʩʘʙʘץ ʙʝʨʫ, ʙʘסʘʣʘʫ ʤʝʥ ʦץʳʪʫʜʳש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩ ʧʨʠʥʮʠʧʪʝʨʽ 

ʥʝʛʽʟʽʥʜʝ ʜʘʡʳʥʜʘʣʘʜʳ. ʂʨʠʪʝʨʠʘʣʜʳ ʙʘסʘʣʘʫ:  

2. ʦץʫʰʳʥʳש ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʘʜʳ, ʤʦʪʠʚʘʮʠʷʩʳʥ ʞʦסʘʨʣʘʪʘʜʳ; 

3. ʤסײʘʣʽʤʜʝʨʜʽש ʙʽʣʽʤʽ ʤʝʥ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʘʜʳ; 

4. ʟʘʤʘʥʘʫʠ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʜʽ ʢʽʨʽʢʪʽʨʝʜʽ; 

5. ʩʘʙʘץʪʳ ʞʦʩʧʘʨʣʘʫ װʰʽʥ ʘץʧʘʨʘʪ ʙʝʨʝʜʽ; 

6. ʦץʫʰʳʥʳש ʘʣסʘ ץʘʨʘʡ ʞʳʣʞʫʳʥ ʢᴇʨʩʝʪʝʜʽ; 

7. ʩʘʙʘץʪʘ ʙʝʨʫʜʝ ʞᴅʥʝ ʦץʳʪʫʜʘ ᴅʨʪװʨʣʽ ʞײʤʳʩʪʘʨʜʳ ץʦʣʜʘʥʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

ʂʨʠʪʝʨʠʘʣʜʳ ʙʘסʘʣʘʫ ʞװʡʝʩʽʥʜʝ ʝש ʤʘשʳʟʜʳʩʳ ï ʦץʫ װʜʝʨʽʩʽ, ʩʦʣ ʘʨץʳʣʳ ʦץʫʰʳ 

ᴇʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʫʜʳ װʡʨʝʥʽʧ, ᴇʟ ʙʽʣʽʤʽʥʽש ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨʽʥ ʢᴇʨʽʧ, ᴅʨʽ 

 ʤʳʩײʘʣʘʡ ʞץ שʫʰʳʥʳץʡʝʜʝ ʦװʣ ʞײʥʠ ʙסʩʽʥʝʜʽ, ʷװʘʣʘʡ ʜʘʤʫ ʢʝʨʝʢʪʽʛʽʥ ʪץ ʘʨʘʡץ

ʞʘʩʘסʘʥʳ, ץʘʣʘʡ ʦʡʣʘʥסʘʥʳ ʙʘסʘʣʘʥʘʜʳ. ɹʘסʘʣʘʫʜʳ ᴇʪʢʽʟʫ װʰʽʥ, ʦץʫʰʳʣʘʨʜʳש ʥʝʥʽ 

ʙʽʣʝʪʽʥʜʽʛʽʥ ʞᴅʥʝ ʥʝ ʽʩʪʝʡ ʘʣʘʪʳʥʜʳסʳʥ ʘʥʳץʪʘʫ ץʘʞʝʪ. ʂʨʠʪʝʨʠʘʣʜʳ ʙʘסʘʣʘʫ - ʙײʣ 

ʙʽʣʽʤ ʙʝʨʫʜʽש ʤʘץʩʘʪʳ ʤʝʥ ʤʘʟʤײʥʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʦץʫʰʳʥʳש ʦץʫ-ʪʘʥʳʤʜʳץ 

 ,ʨʜʽʩʽװ ʘʣʳʧʪʘʩʪʳʨʫʜʘ ʘʣʜʳʥ-ʘʣʘ ʙʝʣʛʽʣʝʥʛʝʥ ʞʝʪʽʩʪʽʢʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨʫץ ʳʥסʟʳʨʣʳײץ

ʷסʥʠ ʙʝʣʛʽʣʽ ʙʽʨ ʢʨʠʪʝʨʠʡʣʝʨ ʘʨץʳʣʳ ʙʘסʘʣʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʂʨʠʪʝʨʠʘʣʜʳ ʙʘϤʘʣʘʫʜʳϬ ʤʘϨʩʘʪʳ ʙʘסʘʣʘʫ ʢʨʠʪʝʨʠʡʣʝʨʽ ʥʝʛʽʟʽʥʜʝ ʙʽʣʽʤ 

ʘʣʫʰʳʣʘʨʜʳש ʦץʳʪʫ ʥᴅʪʠʞʝʣʝʨʽ ʪʫʨʘʣʳ ʦʙʲʝʢʪʠʚʪʽ ʘץʧʘʨʘʪ ʘʣʫ ʞᴅʥʝ ʦץʫ ʧʨʦʮʝʩʽʥ ʦʜʘʥ 

ᴅʨʽ ʞʝʪʽʣʜʽʨʫ װʰʽʥ ʙʘʨʣʳץ ʤװʜʜʝʣʽ ץʘʪʳʩʫʰʳʣʘʨסʘ ײʩʳʥʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʂʨʠʪʝʨʠʘʣʜʳ ʙʘϤʘʣʘʫ ʞϮʡʝʩʽʥʽϬ ʤʽʥʜʝʪʪʝʨʽ: 

1. ʆץʫ ʧʨʦʮʝʩʽʥʜʝ ʙʘסʘʣʘʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ʬʫʥʢʮʠʷʣʘʨʳʥ ʢʝשʝʡʪʫ. 

2. Tײʨʘץʪʳ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʫ ʘʨץʳʣʳ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳװ שʥʝʤʽ ᴇʟʽʥ-ᴇʟʽ 

ʞʝʪʽʣʜʽʨʫʽʥʝ ʞʘסʜʘʡ ʞʘʩʘʫ. 

3. ɹʽʨʳסשʘʡ ʩʪʘʥʜʘʨʪʪʘʨʜʳ, ʩʘʧʘʣʳ ʪʝʪʽʢʪʝʨ ʤʝʥ ʙʘסʘʣʘʫ ײץʨʘʣʜʘʨʳʥ 

 .ʧʘʣ ʝʪʫץʘ ʳסʘʣʳʧʪʘʩʪʳʨʫץ

4. ɹʽʣʽʤ ʘʣʫʰʳʣʘʨסʘ ʦʣʘʨʜʳש ʦץʫ ʩʘʧʘʩʳ ʪʫʨʘʣʳ; ʤסײʘʣʽʤʜʝʨʛʝ ʙʽʣʽʤ 

ʘʣʫʰʳʣʘʨʜʳװ שʣʛʝʨʽʤʽ ʪʫʨʘʣʳ; ʘʪʘ-ʘʥʘʣʘʨסʘ ʦץʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ץʦʣ ʞʝʪʢʽʟʫ ʜᴅʨʝʞʝʩʽ 

ʪʫʨʘʣʳ; ʙʘʩץʘʨʫ ʦʨʛʘʥʜʘʨʳʥʘ ʢᴇʨʩʝʪʽʣʝʪʽʥ ʙʽʣʽʤ ʙʝʨʫ ץʳʟʤʝʪʪʝʨʽʥʽש ʩʘʧʘʩʳ ʪʫʨʘʣʳ 

ʦʙʲʝʢʪʠʚʪʽ, װʟʜʽʢʩʽʟ ʞᴅʥʝ ʜײʨʳʩ ʘץʧʘʨʘʪ ʙʝʨʫ. 
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ʂʨʠʪʝʨʠʘʣʜʳ ʙʘסʘʣʘʫ ʧʨʠʥʮʠʧʪʝʨʽ: 

ᴆʣʰʝʤʜʽʣʽʢ; 

ᴆʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʫʜʳש ʙʘʩʳʤʜʳסʳ; 

ʀʢʝʤʜʽʣʽʢ ʞᴅʥʝ ᴇʟʛʝʨʛʽʰʪʽʢ; 

ɹʘץʳʣʘʫ ʞᴅʥʝ ʙʘסʘʣʘʫ ʧʨʦʮʝʩʽʥʽש ʪʘʙʠסʠʣʳסʳ. 

ʂʨʠʪʝʨʠʘʣʜʳ ʙʘϤʘʣʘʫʜʳϬ ʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʪʝʨʽ - ʙײʣ ʙʽʣʽʤ ʙʝʨʫ ʞᴅʥʝ ʪᴅʨʙʠʝ 

 ,ץʦʙʲʝʢʪʠʚʪʽʣʽʢ ʞᴅʥʝ ᴅʜʽʣʝʪʪʽʣʽʢ, ʙʘʨʘʙʘʨʣʳ ,ץʳʟʜʳʣʳשʜʝʨʽʩʽʤʝʥ ʙʘʡʣʘʥʳʩ, ʤʘװ

ʠʥʪʝʛʨʘʮʠʷ, ʘʰʳץʪʳץ ʞᴅʥʝ ʞʘʨʠʷʣʳʣʳץ. ʂʨʠʪʝʨʠʘʣʜʳ ʙʘסʘʣʘʫʜʳש ʢʝʣʝʩʽ ʧʨʠʥʮʠʧʽ-

ʤʘשʳʟʜʳʣʳסʳ - ʦץʫʰʳʣʘʨʜʳש ʦץʫʳ ʤʝʥ ʽʩ-ᴅʨʝʢʝʪʽʥʽש ʤʘשʳʟʜʳ ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘסʘʣʘʫסʘ 

ʙʘʩʘ ʥʘʟʘʨ ʘʫʜʘʨʫ. ʆʙʲʝʢʪʠʚʪʽʣʽʢ ʧʝʥ ᴅʜʽʣʝʪʪʽʣʽʢ ʧʨʠʥʮʠʧʽ - ʙײʣ ʥʘץʪʳ ʙʘסʘʣʘʫ 

ʢʨʠʪʝʨʠʡʣʝʨʽ ʪʘשʜʘʣʘʪʳʥ ʧʨʠʥʮʠʧ, ʙʽʨʘץ ʦʣʘʨ ץʳʩʳʤ ײץʨʘʣʳ ʥʝʤʝʩʝ ʥᴅʪʠʞʝʩʽ ʙʦʣʤʘʫʳ 

ʢʝʨʝʢ. ʂʨʠʪʝʨʠʘʣʜʳ ʙʘסʘʣʘʫ ʢʝʟʽʥʜʝ ʙʘסʘʣʘʫ ʦץʫ ʧʨʦʮʝʩʽʥʽש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽ ʨʝʪʽʥʜʝ 

ʞװʟʝʛʝ ʘʩʳʨʳʣסʘʥ ʢʝʟʜʝ ʠʥʪʝʛʨʘʮʠʷ ʝʩʢʝʨʽʣʫʽ ʢʝʨʝʢ. 

ɹʘסʘʣʘʫ ʪᴅʩʽʣʜʝʨʽ ʢʨʠʪʝʨʠʘʣʜʳ ʙʘסʘʣʘʫʜʳש ʪװʨʣʝʨʽʥʝ, ʧᴅʥ ʤʘʟʤײʥʳʥʘ ץʘʨʘʡ 

ʝʨʝʢʰʝʣʝʥʫʽ ʤװʤʢʽʥ. ʂʨʠʪʝʨʠʘʣʜʳ ʙʘסʘʣʘʫ ץʘʣʳʧʪʘʩʪʳʨʫʰʳ ʞᴅʥʝ ʽʰʢʽ ʞʠʳʥʪʳץ 

ʙʦʣʳʧ ʝʢʽʛʝ ʙᴇʣʽʥʝʜʽ. פʘʣʳʧʪʘʩʪʳʨʫʰʳ ʙʘסʘʣʘʫ ʪʦץʩʘʥ ʙʦʡʳ ʢװʥʜʝʣʽʢʪʽ ʩʘʙʘץ ʙʝʨʫʜʝ 

 ʘʣʘʫסʘʣʳʧʪʘʩʪʳʨʫʰʳ ʙʘפ .ʙᴇʣʽʥʙʝʡʪʽʥ ʙᴇʣʽʛʽ שʪʳץʨʛʽʟʽʣʝʜʽ ʞᴅʥʝ ʩʘʙʘװʥʝʤʽ ʞװ

ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤ ʜʝשʛʝʡʽʥ ᴇʣʰʝʫ װʰʽʥ ץʦʣʜʘʥʘʜʳ ʞᴅʥʝ ʩʘʙʘץʪʳ ʞʦʩʧʘʨʣʘʫʜʘ ʢᴇʤʝʢ 

ʢᴇʨʩʝʪʝʜʽ. פʘʣʳʧʪʘʩʪʳʨʫʰʳ ʙʘסʘʣʘʫ װʥʝʤʽ ʞװʨʛʽʟʽʣʽʧ ʦʪʳʨʘʜʳ, ʙʘʣʣ ʤʝʥ ʙʘסʘ 

 ʳʪʫץʳʣʳ ʦץʳ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ᴅʨʝʢʝʪʽ ʘʨסʘʨʘʩʳʥʜʘ שʫʰʳʥʳץʘʣʽʤ ʤʝʥ ʦסײʦʡʳʣʤʘʡʜʳ, ʤץ

 ʘʨʘʡץ ʪʳ ʘʨʳץʘ, ʩʘʙʘסʪʘʫ -ץᴇʣʰʝʤʽʥ ʘʥʳ שʘ, ʦʥʳסʟʝʪʽʧ ʦʪʳʨʫװʳʪʳʥʜʘ ʪץʜʝʨʽʩʽʥ ʫʘװ

ʞʦʩʧʘʨʣʘʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. 

 ʪʳ, ʪʘʨʘʫʜʳץʘ ʩʘʙʘשʞʘ שʫʰʳʥʳץʘʣʽʤ ʦסײʘʣʘʫ ʢʝʟʽʥʜʝ ʤסʘʣʳʧʪʘʩʪʳʨʫʰʳ ʙʘפ

 ץʣ ʞʠʳʥʪʳײʘʣʘʧ ʦʪʳʨʘʜʳ. ɹסʘʜʘץ ,ʳʣʘʧץʨʜʝ ʙʘװʡʝʣʽ ʪװʳʥ ʞסʘʥʜʳץʛʝʨʽʧ ʞʘʪשʘʣʘʡ ʤʝץ

ʙʘסʘʣʘʫ ʞײʤʳʩʳʥʘ ʜʝʡʽʥʛʽ ʦץʫʰʳʥʳש ʙʽʣʽʤ ʜʝשʛʝʡʽʥ ץʘʣʳʧʪʘʩʪʳʨʳʧ, ʜʘʤʳʪʳʧ, 

ʞʝʪʽʣʜʽʨʫ. פʘʣʳʧʪʘʩʪʳʨʫʰʳ ʙʘסʘʣʘʫ ʞײʤʳʩʳ ʩʘʙʘץʪʳש ʪʦʣʳץ ʙᴇʣʽʛʽʥ ץʘʤʪʫʳ ʤʽʥʜʝʪʪʽ 

ʝʤʝʩ. ʆʣ ʩʘʙʘץʪʳש ʙʘʩʳʥʜʘ, ʩʘʙʘץʪʳש ʦʨʪʘʩʳʥʜʘ, ʩʘʙʘץʪʳש ʩʦסשʳ ʙᴇʣʽʤʽʥʜʝ 

ʞװʨʛʽʟʽʣʝʜʽ. ʋʘץʳʪ ʢᴇʣʝʤʽ ʪʘʧʩʳʨʤʘ ʜʝשʛʝʡʽʥʝ ʩᴅʡʢʝʩ 5-10 ʤʠʥʫʪ ʙʦʣʫʳ ʤװʤʢʽʥ. ʉʘʙʘץ 

ʙʘʨʳʩʳʥʜʘ ץʘʣʳʧʪʘʩʪʳʨʫʰʳʠ ʙʘסʘʣʘʫʜʳש ʬʦʨʤʘʣʴʜʽ, ʬʦʨʤʘʣʴʜʽ ʝʤʝʩ ᴅʜʽʩʪʝʨʽʥ ʪʠʽʤʜʽ, 

ᴅʨʽ ʞװʡʝʣʽ ץʦʣʜʘʥʫ ץʘʞʝʪ. ʌʦʨʤʘʣʴʜʽ ʙʘסʘʣʘʫ ᴅʜʽʩʽ ʥʘץʪʳ ʦץʫ ʤʘץʩʘʪʳʥʘ ʥʝʛʽʟʜʝʣʽʧ 

ʞװʨʛʽʟʽʣʝʜʽ. ɼʝʩʢʨʠʧʪʦʨʣʘʨ ʤʝʥ ʙʘסʘʣʘʫ ʢʨʠʪʝʨʠʡʣʝʨʽ ʪʘʧʩʳʨʤʘסʘ ʩʘʡ ײץʨʳʣʳʧ, ʦץʫʰʳ 

ʙʽʣʽʤʽʥʽש ʥᴅʪʠʞʝʩʽ ʘʫʳʟʰʘ ʥʝʤʝʩʝ ʞʘʟʙʘʰʘ ʪװʨʜʝ ʙʘסʘʣʘʫ ʙʦʡʳʥʰʘ ץʦʨʪʳʥʜʳʣʘʥʘʜʳ. 

 ᴇʪʢʽʟʫ ʢʝʟʽʥʜʝ ʢʝʣʝʩʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʩʘʙʘץ ʘʣʘʫ ᴅʜʽʩʪʝʨʽʥסʘʣʳʧʪʘʩʪʳʨʫʰʳ ʙʘפ

ʞײʤʳʩ ʪװʨʣʝʨʽ ץʦʣʜʘʥʳʣʜʳ: ʞײʧʧʝʥ ʞײʤʳʩ, ʰʳסʘʨʤʘʰʳʣʳץ ʪʦʧʪʘʨʜʘסʳ ʞײʤʳʩ, 

ʦץʫʰʳʥʳש ʞʝʢʝ ʞײʤʳʩʳ. ɾײʤʳʩ ʬʦʨʤʘʣʘʨʳʥ ʙʘסʘʣʘʫ װʰʽʥ ʘʣʜʳʥ-ʘʣʘ ᴅʟʽʨʣʝʥʛʝʥ 

ʙʘסʘʣʘʫ ʢʨʠʪʝʨʠʡʣʝʨʽʥ ʢᴇʨʩʝʪʝ ʦʪʳʨʳʧ, ʰʢʘʣʘʣʘʨʜʳ (ʩʳʟסʳʰʪʘʨʜʳ) ץʦʣʜʘʥסʘʥ ʞᴇʥ. 

ɻʝʦʛʨʘʬʠʷ ʩʘʙʘסʳʥʜʘ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʜʘʤʫʳʥʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʩʳʥʜʘʨʣʳ ʢʝʨʽ 

ʙʘʡʣʘʥʳʩʪʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʬʦʨʤʘʪʠʚʪʽ ʙʘסʘʣʘʫʜʳש ʢʝʣʝʩʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ 

 ʦʣץʜʘʨʰʘʤè,  çʩᴅʪʪʽʣʽʢ ʩʘʪʳʩʳè, çסʣʜʳʟ, 1 ʪʽʣʝʢè çɹʘײʦʣʜʘʥʘʤʳʟ: ç ɽʢʽ ʞץ

ʩʠʛʥʘʣʜʘʨʳè,çʀʥʜʝʢʩè ʞᴅʥʝ ʪ.ʙ. 

çɽʢʽ ʞײʣʜʳʟ, 1 ʪʽʣʝʢè ʪʝʭʥʦʣʦʛʠʷʩʳʥ ץʦʣʜʘʥʫ çʢʝʤʰʽʣʽʢʪʝʨʜʽè ʢᴇʨʫʛʝ ʞᴅʥʝ 

ʩʳʥʠ ʝʩʢʝʨʪʫʣʝʨ ʞʘʩʘʫסʘ סʘʥʘ ʝʤʝʩ, ʝש ʙʘʩʪʳʩʳ, ʝש ʘʣʜʳʤʝʥ ʞײʤʳʩʪʘסʳ 

çʘʨʪʳץʰʳʣʳץʪʘʨè  ʪʫʨʘʣʳ ʘʡʪʫסʘ ʳץʧʘʣ ʝʪʪʽ. ɹײʣ ʪʝʭʥʦʣʦʛʠʷʥʳ ʘʫʳʟʰʘ ʜʘ, ʞʘʟʙʘʰʘ 

ʜʘ, ײʞʳʤʜʳץ ʪʘ, ʞʝʢʝ ʜʝ ʞװʨʛʽʟʫʛʝ ʙʦʣʘʜʳ. 

çɹʘסʜʘʨʰʘʤè ʪʝʭʥʦʣʦʛʠʷʩʳ ʩʠʛʥʘʣʜʳץ ʢʘʨʪʦʯʢʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫʜʳ 

 ʘʥסʩ ï çʤʘװʩʽʥʽʢʪʽè ʜʝʛʝʥʜʽ ʙʽʣʜʽʨʝʜʽ, ʩʘʨʳ ʪװʘʥ ʙᴅʨʽ ʪסʩ çʤʘװʘʨʘʩʪʳʨʘʜʳ: ʞʘʩʳʣ ʪץ

ʢʝשʝʩ ʢʝʨʝʢ", ץʳʟʳʣ ʪװʩ ï çʤʘסʘʥ ʢᴇʤʝʢ ʢʝʨʝʢè. ɸʣʳʥסʘʥ ʞʘʫʘʧʪʘʨʜʳץ שʦʨʳʪʳʥʜʳʩʳ 

ʙʦʡʳʥʰʘ ʤסײʘʣʽʤ ץʘʡʪʘ ʦץʫ ʪʫʨʘʣʳ ʰʝʰʽʤ ץʘʙʳʣʜʘʡʜʳ, ʪʘץʳʨʳʧʪʳ ʙʝʢʽʪʫ ʥʝʤʝʩʝ 

ʙʘסʜʘʨʣʘʤʘ ʙʦʡʳʥʰʘ ʤʘʪʝʨʠʘʣʜʳ ʟʝʨʪʪʝʫʜʽ ʞʘʣסʘʩʪʳʨʫ. 
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ʂʝʣʝʩʽ çʊʘʙʳʩ ʙʘʩʧʘʣʜʘסʳè ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʤסײʘʣʽʤ ʩʘʙʘץʪʳ ץʦʨʳʪʳʥʜʳʣʘʫ 

ʢʝʟʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʘ ʘʣʘʜʳ, ʪ.ʙ. ʦץʫʰʳʣʘʨ ʩʘʙʘץʪʘסʳ ʞײʤʳʩʪʘʨʳʥ ʙʘסʘʣʘʧ, ץʘʜʘʤʜʳ 

ç5è ʙʘסʘʣʳץ ʰʢʘʣʘʩʳ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʡ ʘʣʘʜʳ. ʆץʫʰʳʣʘʨ ᴇʟ ʞײʤʳʩʳʥ ʙʘסʘʣʘʫ ʢʝʟʽʥʜʝ 

ʩʘʙʘץʪʘסʳ ᴅʨʙʽʨ ᴅʨʝʢʝʪʪʽ ʙʘסʘʣʘʡʜʳ, ʬʦʨʤʘʪʠʚʪʽ ʙʘסʘʣʘʫ ʞװʨʛʽʟʝʜʽ ʞᴅʥʝ ᴇʟ ʙʘסʘʩʳ ʤʝʥ 

 .ʩʽʥʜʽʨʫʛʝ ʪʳʨʳʩʘʜʳװʨʜʝ ʪװʜʘʫʳʥ ʦʙʲʝʢʪʠʚʪʽ ʪשʘʜʘʤ ʪʘץ

ɾʠʳʥʪʳץ ʙʘסʘʣʘʫ - çʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤ ʙʝʨʫ ʢʝʟʝשʽʥʜʝ ʘʣסʘʥ ʞʝʪʽʩʪʽʢʪʝʨʽʥ 

ʙʘסʘʣʘʫ ʧʨʦʮʝʩʽè (ʦץʫ ʙʽʨʣʽʛʽʥʽש, ʞʘʨʪʳʞʳʣʜʳץ ʞᴅʥʝ ʞʳʣʜʳש ʩʦשʳʥʜʘ). ɾʠʳʥʪʳץ 

ʙʘסʘʣʘʫ - ʤʘʟʤײʥ ʩʪʘʥʜʘʨʪʪʘʨʳʥ ʤʝשʛʝʨʫ ʢᴇʨʩʝʪʢʽʰʽ; ʦʥʳװ שʰ ʪװʨʽ ʙʘʨ: ʘʫʳʟʰʘ 

ʧʨʝʟʝʥʪʘʮʠʷʣʘʨ, ʪʝʩʪʪʝʨ ʞᴅʥʝ ʞʝʪʽʩʪʽʢʪʝʨʜʽ ʢᴇʨʩʝʪʫ. ɾʠʳʥʪʳץ ʙʘסʘʣʘʫ ʢʝʟʽʥʜʝ ʤסײʘʣʽʤ 

ʙʝʣʛʽʣʽ ʙʽʨ ʢʝʟʝשʜʝʛʽ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʤʘʟʤײʥʳʥ ʠʛʝʨʫ ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʧ, ʙʝʣʛʽʣʝʡ 

ʘʣʘʜʳ ʞᴅʥʝ ʞʠʳʥʪʳץ ʙʘסʘʣʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʘʣʳʥסʘʥ ʘץʧʘʨʘʪʪʳ ʦץʫ ʧʨʦʮʝʩʽʥ 

ʞʦʩʧʘʨʣʘʫ, ʪװʟʝʪʫ ʞᴅʥʝ ʪʘʣʜʘʫ װʰʽʥ ץʦʣʜʘʥʘ ʘʣʘʜʳ. 

ʄסײʘʣʽʤʜʝʨʛʝ ʙᴇʣʽʤ ʙʦʡʳʥʰʘ ʞʠʳʥʪʳץ ʙʘסʘʣʘʫ ʧʨʦʮʝʩʽʥʜʝ ʞᴅʥʝ ʪʦץʩʘʥ ʽʰʽʥʜʝ 

ʦץʫʰʳ ʧʦʨʪʬʦʣʠʦʩʳʥʘ ʦץʫʰʳʣʘʨʜʳש ʞײʤʳʩʪʘʨʳʥ ʞʠʥʘʫʜʳ ײʩʳʥʘʜʳ. ʇʦʨʪʬʦʣʠʦ (ʬʨ. 

porter ï ʙʘʷʥʜʘʫ, ʪײʞʳʨʳʤʜʘʫ, ʘʣʳʧ ʞװʨʫ ʞᴅʥʝ folio ï ʇʘʨʘץ, ʙʝʪ) ï ײץʞʘʪʪʘʨ ʞʠʥʘסʳ, 

ʞʝʪʽʩʪʽʢʪʝʨ ʞʠʥʘסʳ. ʇʦʨʪʬʦʣʠʦ - ʦץʫʰʳʥʳש ʙʝʣʛʽʣʽ ʙʽʨ ʦץʫ ʢʝʟʝשʽʥʜʝʛʽ ʞʝʢʝ 

ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʙʝʣʛʽʣʝʫ, ʞʠʥʘץʪʘʫ ʞᴅʥʝ ʙʘסʘʣʘʫ ײץʨʘʣʳ. ʆʥʳש ʦץʫʰʳʥʳש 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳסʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʦץʫ ʧʨʦʮʝʩʽʥ 

 ʘסʪʘʫץʳʪʪʘʨʳʥ ʘʥʳסʜʘʤʫ ʙʘ שʫʰʳʣʘʨʜʳץʳ ʨᴇʣʽ ʩᴇʟʩʽʟ. ʇʦʨʪʬʦʣʠʦ ʦסʡʳʤʜʘʩʪʳʨʫʜʘײ

ʢᴇʤʝʢʪʝʩʝʜʽ, ʤʳʩʘʣʳ, ʙʦʣʘʰʘץ ʤʘʤʘʥʜʳסʳʥ ʪʘשʜʘסʘʥʜʘ, ʤסײʘʣʽʤʜʝʨ ʥʝʤʝʩʝ ʦʩʳ 

ʩʘʣʘʜʘסʳ ʙʽʣʽʢʪʽ ʤʘʤʘʥʜʘʨ ʪʘʨʘʧʳʥʘʥ ʢʝשʝʩ ʙʝʨʫ ʢʝʟʽʥʜʝ ץʦʣʜʘʥʳʣʘʜʳ. ʉʘʙʘץʪʘ 

 ʥᴅʪʠʞʝʣʽ, ʩʘʧʘʣʳ שʘʣʘʫʜʳסʙʘ ץʡʝʣʽ ᴇʪʢʽʟʫ - ʞʠʳʥʪʳװʘʣʘʫʜʳ ʞסʘʣʳʧʪʘʩʪʳʨʫʰʳ ʙʘץ

ʙʦʣʫʳʥʳש ʙʘʩʧʘʣʜʘסʳ. ɾʠʳʥʪʳץ ʙʘסʘʣʘʫ ʪʦץʩʘʥ ʩʦשʳʥʜʘסʳ ʦץʫʰʳ ʙʽʣʽʤʽʥʽש ʞʝʪʽʩʪʽʛʽʥ 

ʩʘʨʘʣʘʡʪʳʥ ʞײʤʳʩ, ʷסʥʠ ʦʩʳ ʞײʤʳʩʪʳש ʙʘʩʪʘʫʳ ʥʝʛʽʟʛʽ ץʘʣʳʧʪʘʩʪʳʨʫʰʳ ʙʘסʘʣʘʫʜʘ 

 שʘʣʘʫʜʳסʡʝ ʙʦʡʳʥʰʘ ʙʘװʫʰʳ ʙʽʣʽʤʽʥ ʢʨʠʪʝʨʠʘʣʜʳ ʞץʜʘ ʦשʛʽʥʛʽ ʪʘװʦʣʜʘʥʳʣʘʜʳ. ɹץ

ᴇʤʽʨʰʝשʜʽʛʽ ʤʝʥ ײʪʳʤʜʳʣʳסʳ ʜᴅʣʝʣʜʝʥʽʧ ʦʪʳʨ. ɾʠʳʥʪʳץ ʙʘסʘʣʘʫ ʤסײʘʣʽʤʜʝʨ ʤʝʥ 

ʦץʫʰʳʣʘʨסʘ ʙʝʣʛʽʣʽ ʙʽʨ ʦץʫ ʢʝʟʝשʽʥ ʘʷץʪʘסʘʥʜʘ (ᴅʨ ʙᴇʣʽʤ ʥʝʤʝʩʝ ʦʨʪʘץ ʪʘץʳʨʳʧ 

ʙʦʡʳʥʰʘ, ʪʦץʩʘʥ ʩʦשʳʥʜʘ, ʪʨʠʤʝʩʪʨ ʥʝʤʝʩʝ ʦץʫ ʞʳʣʳʥʳש ʩʦשʳʥʜʘ) ʦץʫʰʳסʘ ʙʘʣʣ 

ʞᴅʥʝ ʙʘסʘ ץʦʶ ʘʨץʳʣʳ ʦץʫ ʥᴅʪʠʞʝʩʽʥʽש ʽʣʛʝʨʽʣʝʫʽ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ ʙʝʨʫ װʰʽʥ ᴇʪʢʽʟʽʣʝʜʽ. 

 ץʘ ʙʝʨʽʣʛʝʥ ʪʘʧʩʳʨʤʘʣʘʨ ʙʘʨʣʳסʘʣʘʫסʙʘ ץʘʣʳʧʪʘʩʪʳʨʫʰʳ ʤʝʥ ʞʠʳʥʪʳפ

ʦץʫʰʳʣʘʨסʘ ʙʽʨʜʝʡ ʤװʤʢʽʥʜʽʢʪʝʨ ʙʝʨʝʪʽʥ ʞʘסʜʘʡʜʘ ײץʨʘʩʪʳʨʳʣʫʳ ʪʠʽʩ. ɹײʣ 

ʙʘʩʰʳʣʳץʪʘ ʢᴇʨʩʝʪʽʣʛʝʥ ʪʦץʩʘʥʜʳץ ʞʠʳʥʪʳץ ʙʘסʘʣʘʫʜʘ ʥᴅʪʠʞʝʩʽʥʜʝ ץʦʡʳʣʘʪʳʥ 

ʙʘʣʜʘʨ ʩʘʥʳ ʤʝʥ ʤʦʜʝʨʘʮʠʷ װʜʝʨʽʩʪʝʨʽ ʦץʫ ʞʝʪʽʩʪʽʢʪʝʨʽʥʽש ʩʝʥʽʤʜʽ ʙʦʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ, ʤסײʘʣʽʤ ʤʝʥ ʦץʫʰʳסʘ ʩʘʙʘץ ʙʝʨʫ ʞᴅʥʝ ʦץʳʪʫ ʪʫʨʘʣʳ ʪʠʽʤʜʽ ʘץʧʘʨʘʪ ʙʝʨʝʜʽ. 

çɻʝʦʛʨʘʬʠʷè ʧᴅʥʽ ʪᴇʤʝʥʜʝʛʽ ʙʘסʘʣʘʫ ʢʨʠʪʝʨʠʡʣʝʨʽʤʝʥ ʙʘסʘʣʘʥʘʜʳ:  

ʂʨʠʪʝʨʠʡʣʝʨ. ɼʝʩʢʨʠʧʪʦʨʣʘʨ.  

ɸ - ɹʽʣʫ ʞᴅʥʝ ʪװʩʽʥʫ. ɾʝʢʝʣʝʛʝʥ ʩʳʥʳʧʪʘʨ ʤʝʥ ʧᴅʥʜʝʨ ʢᴇʣʝʤʽʥʜʝ ʦץʫ 

ʙʘסʜʘʨʣʘʤʘʩʳ ʤʘץʩʘʪʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʥʘץʪʳ ʬʘʢʪʽʣʝʨʜʽ, ʘץʧʘʨʘʪʪʘʨ ʞᴅʥʝ 

ʩʠʧʘʪʪʘʤʘʣʘʨʜʳ ʙʽʣʫ ʞᴅʥʝ ʞʘסשʳʨʪʫ. ɸʣʳʥסʘʥ ʘץʧʘʨʘʪʪʳ ʪʘʣʜʘʫ, ץʘʡʪʘ ʞʘסשʳʨʪʫ, 

ʙʦʣʞʘʫ ʞʘʩʘʫ ʘʨץʳʣʳ ʪװʩʽʥʛʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʝ ʙʽʣʫ  

ɺ - פʦʣʜʘʥʫ. ɹײʨʳʥ ʘʣסʘʥ ʘץʧʘʨʘʪʪʘʨ ʤʝʥ ʙʽʣʽʤʜʝʨʽʥ ʞʘשʘ ʥʝʤʝʩʝ ʪʘʥʳʩ ʝʤʝʩ 

ʞʘסʜʘʡʣʘʨʜʘ ʞᴅʥʝ ʢʦʥʪʝʢʩʪʝʨʜʝ ץʦʣʜʘʥʫ, ʧʘʡʜʘʣʘʥʫ. ɹʽʣʛʝʥʽʥ, ʪװʩʽʥʛʝʥʽʥ, ʜʘסʜʳʣʘʨʳʥ 

ʩʘʙʘץ ʙʘʨʳʩʳʥʜʘ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʢᴇʨʩʝʪʫ.  

ʉ - ʉʳʥʠ ʦʡʣʘʫ ʞᴅʥʝ ʟʝʨʪʪʝʫ. ɹʽʣʽʤ ʢᴇʟʽʥʝʥ ʘʣסʘʥ ʘץʧʘʨʘʪʪʘʨʜʳ ʪʘʣʜʘʫ, 

ʩʠʥʪʝʟʜʝʫ, ʙʘסʘʣʘʫ ʘʨץʳʣʳ ʧʽʢʽʨʣʝʨ ץʘʣʳʧʪʘʩʪʳʨʫ. ɾʝʢʝʣʝʛʝʥ ʩʳʥʳʧʪʘʨ ʤʝʥ ʧᴅʥʜʝʨ 

ʢᴇʣʝʤʽʥʜʝ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʤʘץʩʘʪʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʘץʧʘʨʘʪʪʘʨ ʤʝʥ ʥᴅʪʠʞʝʣʝʨʜʽ 

ʞʠʥʘץʪʘʡ ʘʣʫ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʘʣʜʘʡ ʘʣʫ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʫ. ױʩʳʥʳʣסʘʥ ʙʦʣʞʘʤʜʘʨʜʳ 

ʜײʨʳʩ ʘץʧʘʨʘʪʪʘʨ ʞʠʥʘץʪʘʫ ʞᴅʥʝ ʜʝʨʝʢʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʟʝʨʪʪʝʧ , ʙʘסʘʣʘʧ, ᴇʟ 

ʙʝʪʽʤʝʥ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫ. ᴄʨ ʩʳʥʳʧʪʘʨ ʤʝʥ ʧᴅʥʜʝʨ ʢᴇʣʝʤʽʥʜʝ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש 
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ʤʘץʩʘʪʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʞʘʩʘʣסʘʥ ץʦʨʳʪʳʥʜʳ ʞʘʡʳʥʜʘ ʦʡ ץʦʟסʘʫ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ 

ʢᴇʨʩʝʪʫ.  D - ʂʦʤʤʫʥʠʢʘʮʠʷ ʞᴅʥʝ ʨʝʬʣʝʢʩʠʷ. ᴄʨ ʩʳʥʳʧʪʘʨ ʤʝʥ ʧᴅʥʜʝʨ ʢᴇʣʝʤʽʥʜʝ ʦץʫ 

ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʤʘץʩʘʪʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʘץʧʘʨʘʪʪʘʨ, ʬʘʢʪʳʣʘʨ ʤʝʥ ʦʡʣʘʨʳʥ, 

ʧʽʢʽʨʣʝʨʽʥ ʘʫʳʟʰʘ ʞᴅʥʝ ʞʘʟʙʘʰʘ ײʩʳʥʫ. ɹʘʩץʘ ʘʜʘʤʜʘʨ ײʩʳʥסʘʥ ʘץʧʘʨʘʪʪʳ ʪʳשʜʘʧ 

ʞᴅʥʝ ʩᴅʡʢʝʩʽʥʰʝ ʞʘʫʘʧ ץʘʡʪʘʨʘ ʘʣʫ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʫ. ɹʘʩץʘ ʘʜʘʤʜʘʨʜʳש 

ʢᴇʟץʘʨʘʩʳʥ ץʘʙʳʣʜʘʡ ʦʪʳʨʳʧ, ᴇʟ ʢᴇʟץʘʨʘʩʳʥ ʪװʩʽʥʜʽʨʫ ʘʨץʳʣʳ ʦʨʪʘץ ʦʡסʘ ʢʝʣʫ. 

ɸʡʪʳʣסʘʥ ʦʡʣʘʨʜʳ, ʧʽʢʽʨʣʝʨʜʽ , ʦץʠסʘʣʘʨʜʳ ʦʡ ʝʣʝʛʽʥʝʥ ᴇʪʢʽʟʫ ʘʨץʳʣʳ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ 

ʥʝʤʝʩʝ ʦʡ ʪʦʣסʘʥʳʩ ʥᴅʪʠʞʝʩʽʥʜʝ ʽʩ-ᴅʨʝʢʝʪ ʞʘʩʘʫ. 

 ʘ ʩʘʧʘʣʳ ʙʽʣʽʤ ʙʝʨʫ ʤʝʥ ʩʘʥʘʣʳסʫʰʳʣʘʨץʜʘ ʦשʘʟʽʨʛʽ ʪʘץ ,ʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝפ

ʪᴅʨʙʠʝ ʙʝʨʫʜʝ ʵʣʝʢʪʨʦʥʜʳ ʦץʫ ײץʨʘʣʜʘʨʳ, ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ ʞᴅʥʝ ʜʠʜʘʢʪʠʢʘʣʳץ 

ʪʘʧʩʳʨʤʘʣʘʨ ʤʝʥ ʦץʳʪʫ ʩʝʢʽʣʜʽ ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʜʽ ץʦʣʜʘʥʳʧ ʞװʨʤʽʥ. 

ɹײʣʘʨʜʳײ שʨʧʘץ ʪᴅʨʙʠʝʩʽ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫʜʝ ʤʘשʳʟʳʥʳש ʟʦʨ ʝʢʝʥʽʥ ץʘʟʽʨʛʽ ʪᴅʞʽʨʠʙʝ 

ʢᴇʨʩʝʪʽʧ ʦʪʳʨ. ɹײʣ ʪᴅʞʽʨʠʙʝʣʝʨʜʽש ʥʝʛʽʟʽ ʦץʫʰʳ ʙʽʣʽʤʽʥ ʩʘʨʘʣʘʧ, ץʘʙʽʣʝʪʽʥʝ, 

ʙʝʡʽʤʜʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʘסʜʘʨʣʳ ʩʳʥʳʧʪʘʨʜʳ ײʡʳʤʜʘʩʪʳʨʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʞᴅʥʝ ʜʝ 

ʧᴅʥʥʽס ,שʳʣʳʤʥʳש ʤʘשʳʟʜʳ ʙʘסʳʪʪʘʨʳ ʙʦʡʳʥʰʘ ᴇʟ ʙʽʣʽʤʜʝʨʽʥ ʪʝʨʝשʜʝʪʝ ʪװʩʫʽʥʝ ʳץʧʘʣ 

ʝʪʝʪʽʥʽ ʘץʠץʘʪ. ʆʩʳ ʞʘסʜʘʡʜʳ ʝʩʢʝʨʝ ʢʝʣʝ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʥʳש ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽʥʽש 

ʤʘשʳʟʳʥ ʪװʩʽʥʜʽʨʫ ʤʘץʩʘʪʳʥʜʘסʳ ʜᴅʩʪװʨʣʽ ʞᴅʥʝ ʜᴅʩʪװʨʜʝʥ ʪʳʩ ʩʘʙʘץʪʘʨʜʳ ʞʠʽ 

ᴇʪʢʽʟʝʤʽʥ, ʦץʫʰʳʣʘʨʜʳש ʧᴅʥʛʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʙʘʡץʘʣʜʳ. ɻʝʦʛʨʘʬʠʷ ʧᴅʥʽ ʝש 

 ʤʢʽʥʜʽʛʽװʘ ʤסʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʫץ ץʙʝʣʩʝʥʜʽʣʽʛʽʥ, ʪʘʥʳʤʜʳ שʫʰʳʣʘʨʜʳץʪʳ, ʦץʟrʳץ

ʞʦסʘʨʳ ʧᴅʥ. ɼʝʛʝʥʤʝʥ ᴅʨʙʽʨ ʩʳʥʳʧʪʳש ʪʘʥʳʤʜʳץ ץʳʟʳסʫʰʳʣʳסʳʥʳש ʪᴅʞʽʨʠʙʝʩʽ ʤʝʥ 

ʜʘʤʫ ʜᴅʨʝʞʝʩʽ ᴅʨʪװʨʣʽ. ɸʣ ᴅʨʙʽʨ ʩʳʥʳʧʪʘסʳ ᴅʜʽʩ ʧʝʥ ʪᴅʩʽʣ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ 

 ץʪʘʥʳʤʜʳ שʫʰʳʣʘʨʜʳץʪʘʥ ʜʘ ʦץʛʝʡʽʥʝ ʝʩʝʧʪʝʣʽʥʝʜʽ. ʉʦʥʜʳשʙʝʣʛʽʣʽ ʙʽʨ ʜʝ שʳʟʤʝʪʽʥʽץ

 ʜʘʡ ʙʽʣʫ ʢʝʨʝʢ. ɻʝʦʛʨʘʬʠʷ ʧᴅʥʽʥʝʥשʳʪʫ ᴅʜʽʩʽʥ ʪʘץʰʽʥ ʩᴅʡʢʝʩ ʦװ ʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫץ

ʢʨʠʪʝʨʠʘʣʜʳ ʙʘסʘʣʘʫʜʘ ᴅʣʝʤʜʽʢ ʙʽʣʽʤ ʙʝʨʫ ʩʪʘʥʜʘʨʪʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʙʽʣʽʤ ʙʝʨʫʜʽש 

ʞʦסʘʨסʳ ʩʘʧʘʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ᴇʟʽʥ-ᴇʟʽʥ ʪᴅʨʙʠʝʣʝʫʛʝ, ᴇʟʜʽʛʽʥʝʥ ʙʽʣʽʤ ʘʣʫסʘ, ᴇʟʽʥ-ᴇʟʽ 

ʜʘʤʳʪʫסʘ, ʢᴅʩʽʧʪʽʢ ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʤʝשʛʝʨʫʛʝ ʜʘʡʳʥ, ʞʝʢʝ ץʦסʘʤʜʳץ 

ʤװʜʜʝʣʝʨʜʽ װʡʣʝʩʪʽʨʝ ʙʽʣʝʪʽʥ ʞʘʥ-ʞʘץʪʳ ʤᴅʜʝʥʠʝʪʪʽ, ʰʳסʘʨʤʘʰʳʣ, ײץʟʳʨʝʪʪʽ ʪײʣסʘʥʳ 

(ʦץʫʰʳʥʳ, ʩʪʫʜʝʥʪʪʽ) ץʘʣʳʧʪʘʩʪʳʨʫʜʘ װʰ ᴇʣʰʝʤʜʽ ᴅʜʽʩʪʝʤʝʣʽʢ ʞװʡʝʥʽ ץʦʣʜʘʥʫʜʳש 

ʤʘשʳʟʳ ʟʦʨ ʝʢʝʥʽ ʙʘʡץʘʣʜʳ. 
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 ʳʟʤʝʪʪʽ, ʙʘʩʧʝʥץ ʘ ʧʘʩʩʠʚʪʽ ʞᴅʥʝ ʩʪʝʨʝʦʪʠʧʪʽסʫץʘʥ ʦסʳʪʪʘʣסʩʘʪʪʳ ʙʘץʳʥʜʳ, ʤʘץʘʨץ

ʞײʤʳʩ ʽʩʪʝʫ ʞײʤʳʩʳʥʳײץ שʣʜʳʨʘʫʳ ʤʝʥ ʪʦץʪʘʫʳʥ ʞʝשʫʛʝ ʜʝʛʝʥ ʦʷʥʫʜʳש ʪײʨʘץʪʳ 

ʘסʳʤʜʘסʳ װʜʝʨʽʩʽ. ɹʝʣʩʝʥʜʝʥʜʽʨʫʜʽש ʙʘʩʪʳ ʤʘץʩʘʪʳ ï ʦץʫʰʳʣʘʨʜʳש ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

 ʣ ʨʝʪʪʝ ʙʝʣʩʝʥʜʽʣʽʢʢʝײʘʨʳʣʘʪʫ. ɹסʩʘʧʘʩʳʥ ʞʦ שʜʝʨʽʩʽʥʽװ ʫ-ʪᴅʨʙʠʝץʘʣʳʧʪʘʩʪʳʨʫ, ʦץ

çʤᴅʞʙװʨʣʝʫè ʪʫʨʘʣʳ ʝʤʝʩ, ʘʣ çʦʥʳ ʦʷʪʫ ʪʫʨʘʣʳ ʘʡʪʳʣʘʜʳ; ʷסʥʠ ʪײʣסʘʥʳש ʪʘʥʳʤʜʳץ 

 .ʜʘʡʳʥ ʞʘʩʘʫסʞʘ ץʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳ ץʜʠʜʘʢʪʠʢʘʣʳ שʳʟʤʝʪʪʝʛʽ ʙʝʣʩʝʥʜʣʽʛʽʥ ʦʷʪʫʜʳץ

ɹסײʘʥ ʪʝʢ ʦץʳʪʫʰʳ ʤʝʥ ʩʪʫʜʝʥʪʪʝʨʜʽש ʤʘץʩʘʪץʘ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ᴇʟʘʨʘ ʽʩ-

 ʦʣ ʞʝʪʢʽʟʫʛʝץ ʘʥʘס ʘʥ ʢʝʟʜʝסʳʥסײ ʘʥ ʧʨʦʮʝʩʽ ʨʝʪʽʥʜʝסʳʪʪʘʣסʙʘ ץʘʣʳסʣײʪ שʠʤʳʣʳʥʳץ

ʙʦʣʘʜʳ. 

ʂ.ɼ. ʋʰʠʥʩʢʠʡ ץʳʟʳסʫʰʳʣʳץʪʘʥ ʘʡʳʨʳʣסʘʥ ʞᴅʥʝ ʪʝʢ ʤᴅʞʙװʨʣʝʫ ʢװʰʽʤʝʥ 

ʘʣʳʥסʘʥ ʦץʫ, ʞʦץ ʜʝʛʝʥʜʝ ʞʘץʩʳ ץʘʡʥʘʨ ʢᴇʟʜʝʥ ï ʪᴅʨʙʠʝʰʽʛʝ ʜʝʛʝʥ ʩװʡʽʩʧʝʥʰʽʣʽʢʪʝʥ 

ʘʣʳʥʩʘ, ʦץʫסʘ ʜʝʛʝʥ ʳʥʪʘʥʳ ʪײʥʰʳץʪʳʨʘʜʳ, ʦʣʩʳʟ ʘʣʳʩץʘ ʢʝʪʝ ʘʣʤʘʡʜʳ ʜʝʧ ʞʘʟסʘʥ 

ʙʦʣʘʪʳʥ. ʆʣ ʦץʫ ʞײʤʳʩʳʥ ʙʘʨʳʥʰʘ ץʳʟʳץʪʳ ʝʪʫ ʞᴅʥʝ ʙײʣ ʞײʤʳʩʪʳ ʦʡʳʥסʘ 

ʘʡʥʘʣʜʳʨʤʘʫ ʢʝʨʝʢ ʜʝʧ ʝʩʝʧʪʝʛʝʥ. 

ʇʝʜʘʛʦʛʠʢʘ ᴇʟ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨʜʽש ʤʦʣ ʢᴇʣʝʤʽʥ ʞʠʥʘʜʳ. ʆץʳʪʫ 

ʪʠʽʤʜʽʨʫʜʽש ʙʘʩʪʳ ײץʨʘʣʳ ʙʝʣʩʝʥʜʽ ᴅʜʽʩʪʝʨ ʙʦʣʜʳ. 

ʊᴅʞʽʨʠʙʝ ʢᴇʨʩʝʪʢʝʥʜʝʡ ɾʆʆ ʦץʫʳʥʜʘ ʙʝʣʩʝʥʜʽ ᴅʜʽʩʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ʞʦסʘʨʳ 

ʙʽʣʽʢʪʽ ʤʘʤʘʥʜʘʨ ʜʘʷʨʣʘʫ װʰʽʥ ץʘʞʝʪʪʽ ʰʘʨʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʦש ʥᴅʪʠʞʝʣʝʨʛʝ 

ʘʣʳʧ ʢʝʣʝʜʽ: ʦʣʘʨʜʳ ʢʫʨʩʘʥʪʪʘʨʜʳ ʙʝʣʩʝʥʜʽ ʦץʫ-ʪʘʥʳʤʜʳץ ʽʩ-ᴅʨʝʢʝʪʢʝ ʪʘʨʪʫ ʘʨץʳʣʳ 

ʦʣʘʨʜʳש ʙʽʣʽʤʽʥ, ʝʧʪʽʣʽʛʽ ʤʝʥ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʦץʫ 

ʘץʧʘʨʘʪʳ ʢʫʨʩʘʥʪʪʘʨʜʳש ʞʝʢʝ ʙʽʣʽʤʽʥʝ ʘʫʳʩʘʜʳ. 

ɹʘʨʣʳץ ʙʝʣʩʝʥʜʽ ᴅʜʽʩʪʝʨ ʪʝʢ ʥʘץʪʳ ʙʽʣʽʤ ʤʝשʛʝʨʫʛʝ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 

ʤʘʤʘʥʜʘʨʜʳש ʪװʨʣʽ ʧʩʠʭʠʢʘʣʳץ ʜʘסʜʳʣʘʨʳʥ: ץʦʣʘʡʩʳʟ ʞʘסʜʘʡʜʘ ʞʘʫʘʧʪʳ ʰʝʰʽʤʜʝʨ 

 .ʘʥסʳʪʪʘʣסʘʨʘ ʙʽʣʫʽʥ ʞʝʪʽʣʜʽʨʫʛʝ ʙʘץʘʙʳʣʜʘʡ ʦʪʳʨʳʧ, ᴇʟ ʵʤʦʮʠʷʣʘʨʳʥ ʙʘʩץ

ʆʡʳʥʜʘ ʢʫʨʩʘʥʪ ʟʝʨʜʝʣʝʥʝʪʽʥ ʞװʡʝʥʽש ʞײʤʳʩ ʽʩʪʝʫʽʥʝ ʞʝʢʝ ץʘʪʳʩʳ ʙʦʣʘʜʳ, 

çʥʘץʪʳè ᴇʤʽʨʣʽʢ ʞʘסʜʘʡʜʘ ʘʟʜʘסʘʥ ʫʘץʳʪ çᴇʤʽʨ ʩװʨʫè ʤװʤʢʽʥʜʽʛʽʥ ʘʣʘʜʳ. ɯʩʢʝʨʣʽʢ 

ʦʡʳʥʥʳש ʙʘʩʳʤʜʳסʳ ʦʣ ʜᴅʩʪװʨʣʽ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥ ʘʫʳʩʪʳʨʤʘʡʜʳ, ʘʣ ץʦʡʳʣסʘʥ 

ʤʽʥʜʝʪʪʝʨʜʽ ʘʩʘ ʪʠʽʤʜʽ ʰʝʰʫʛʝ ʤײʨʩʘʪ ʙʝʨʝ ʦʪʳʨʳʧ, ʦʣʘʨʜʳ ʦשʪʘʡʣʳ ʪʦʣʳץʪʳʨʘʜʳ. 

ʆʡʳʥʜʘʨ ʰʳʥʘʡʳ ʞʘסʜʘʡʜʘ ʰʝʰʫ ץʠʳʥ ʙʦʣʘʪʳʥ ʞʘסʜʘʡʣʘʨʜʘ ʰʝʰʽʤʜʽ 

 ʘʪʳʩʫʰʳʣʘʨʜʳץ ʘסʘסʠץʘ, ʦʡʳʥ ʦץʜʘʥ ʙʘʩײʘʙʳʣʜʘʫ ʪᴅʞʽʨʠʙʝʩʽʥ ʙʝʨʝʜʽ. ɹץ ץʞʳʤʜʳײ

ʙʘʨʳʥʰʘ ʵʤʦʮʠʷʣʳץ ץʘʪʳʩʪʳʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʞװʨʽʩʪʽ ץʘʡʪʘʨʫ ʞᴅʥʝ ʙʘʩץʘ 

ʩʪʨʘʪʝʛʠʷʥʳ ʩʳʥʘʧ ʢᴇʨʫ ʤװʤʢʽʥʜʽʛʽʥ ʙʝʨʝ ʦʪʳʨʳʧ, ʘסשʘʨʳʤʧʘʟʜʳץʪʳ, ʦʡʣʘʫ ʞװʡʝʩʽʥ 

ʞᴅʥʝ ʤʘץʩʘʪץʘ ײʤʪʳʣʫʜʳ ʜʘʤʳʪʫ ʰʽʥ ʦשʪʘʡʣʳ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. ʆʡʳʥ ʢʝʟʽʥʜʝ ʦץʫסʘ 

ʜʝʛʝʥ ʳʥʪʘ ᴇʟʛʝʨʝʜʽ, ʙʽʣʽʤ ץʦʨ ʪʫʨʘʣʳ ʝʤʝʩ, ʙʦʣʘʰʘץ ʫʘץʳʪ װʰʽʥ (ץʘʞʝʪʽ ʙʦʣʘ ʤʘ 

ʙʝʡʤᴅʣʽʤ) ʝʤʝʩ, ʘʣ ʦץʫʰʳʣʘʨʜʳש ʦʣʘʨ װʰʽʥ ʰʳʥʘʡʳ ʧʨʦʮʝʩʪʝ ʪʽʢʝʣʝʡ ʦʡʳʥ 

ʞʝʪʽʩʪʽʢʪʝʨʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʤʝשʛʝʨʽʣʝʜʽ. 

ʆʡʳʥʜʘ ץʘʪʳʩʫʰʳʣʘʨ ᴇʟ ʽʩ-ᴅʨʝʢʝʪʽʤʝʥ ʢᴅʩʽʧʦʨʳʥסʘ, ᴇʟʽʥʝ ʞᴅʥʝ ʩʝʨʽʢʪʝʩʪʝʨʽʥʝ 

ʧʨʘʢʪʠʢʘʣʳץ ʟʘʣʘʣ ʢʝʣʪʽʨʫ ץʦʨץʳʥʳʰʳʤʝʥ ʙʘʡʣʘʥʳʩʪʘ ʙʦʣʤʘʡʜʳ. ɸʣʘʡʜʘ, ʝʛʝʨ ʦסʘʥ 

 ʪʳץʘ ʣʘʡʳסʣʢʝʥ ʘʜʘʤʜʘʨװ ʘʪʳʩʫʰʳʣʘʨ ʝʣʝʫʣʽ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʟʝʨʜʝʣʝʫ ʢʝʟʽʥʜʝ ʞʘʩʳץ

ʝʤʝʩ çʙʘʣʘʣʘʨ ʦʡʳʥʰʳסʳʥʘè ʩʠʷץʪʳ ʢᴇʟץʘʨʘʩʪʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʙʘʨʴʝʨʽʥ ʞʝשʛʝʥʜʝ 

 .ʘʞʝʪץ ʘʥʘ ʦʡʳʥ ᴇʥʽʤʜʽ ʙʦʣʘʪʳʥʳʥ ʝʩʢʝʨʫס

ʆץʳʪʫʜʳש ʙʘʩץʘ ʪʠʽʤʜʽ ʠʥʥʦʚʘʮʠʷʣʳץ ᴅʜʽʩʽ ï ʵʢʦʣʦʛʠʷʣʳץ ʞʦʙʘʣʘʨ ᴅʜʽʩʽ. 

ɾʦʙʘʣʳץ ʪʝʭʥʦʣʦʛʠʷ ʥʝʛʽʟʽʥʜʝ ʢʫʨʩʘʥʪʪʘʨʜʳש ʪʘʥʳʤʜʳץ ʞᴅʥʝ ʟʝʨʪʪʝʫ ʽʩ-

ᴅʨʝʢʝʪʽʥ ʜʘʤʳʪʫ, ᴇʟ ʙʽʣʽʤʽʥ ʘץʧʘʨʘʪʪʳץ ʢʝשʽʩʪʽʢʪʝ ʙʘסʜʘʨʣʘʡ ʘʣʘʪʳʥʜʘʡ ײץʨʘʡ ʙʽʣʫʽ 

ʞʘʪʳʨ. ɹʽʨʽʥʰʽ ʦʨʳʥסʘ ʘʜʘʤʥʳץ שʦʨʰʘסʘʥ ʦʨʪʘ ʙᴇʣʽʛʽ ʨʝʪʽʥʜʝ ʘʣʜʳʥ ʘʣʘ ʜʘʤʫʳ 

ʰʳסʘʜʳ. ɼᴅʩʪװʨʣʽ çʦץʳʪʫʰʳ ï ʢʫʨʩʘʥʪè ʙʘʡʣʘʥʳʩʳ çʢʫʨʩʘʥʪ ï ʦץʳʪʫʰʳè 

ʙʘʡʣʘʥʳʩʳʥʘ ʘʫʳʩʘʜʳ. ɼᴅʣ ʦʩʳ ץʦʩʳʣסʳʰʪʘʨ ʦʨʥʳʥ ʘʫʳʩʪʳʨסʘʥʥʘʥ ץʦʩʳʥʜʳ 

ᴇʟʛʝʨʝʪʽʥ ʞʘסʜʘʡ (ʦץʫ-ʪᴅʨʙʠʝ ʥᴅʪʠʞʝʩʽ). ʂʫʨʩʘʥʪʪʳ ʵʢʦʣʦʛʠʷʣʳץ ʽʟʜʝʫ ʧʨʦʮʝʩʽʥʝ ʪʘʨʪʫ 
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ʝʨʝʢʰʝ ʤᴅʥʛʝ ʠʝ ʙʦʣʘʜʳ, ʦʥʜʘ ʥᴅʪʠʞʝʥʽש ᴇʟʽ ʝʤʝʩ, ʘʣ ʥᴅʪʠʞʝʛʝ ץʦʣ ʞʝʪʢʽʟʫ ʧʨʦʮʝʩʽ 

ʤʘשʳʟʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ɾʦʙʘʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʫʘץʳʪʳʥʜʘ ʦץʳʪʫʰʳ ʢʫʨʩʘʥʪץʘ ʘץʧʘʨʘʪ ʽʟʜʝʫʜʝ ʢᴇʤʝʢʪʝʩʝ 

ʞᴅʥʝ ʞʦʙʘʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʧʨʦʮʝʩʽʥ ʪװʟʝʡ ʦʪʳʨʳʧ, ʢʝשʝʩʰʽ ץʳʟʤʝʪʽʥ ʘʪץʘʨʘʜʳ. 

ʆʩʳʣʘʡʰʘ, ʞʦʙʘʣʘʨ ᴅʜʽʩʽʥʽש ʵʢʦʣʦʛʠʷʣʳץ ʦץʳʪʫ ʤʝʥ ʪᴅʨʙʠʝʣʝʫ, ʩʦʥʜʘʡ-ʘץ 

ʵʢʦʣʦʛʠʷʣʳץ ᴅʣʝʤʜʽʢ ʢᴇʟץʘʨʘʩʳʥ ʜʘʤʳʪʫ װʰʽʥ װʣʢʝʥ ʧʩʠʭʦʣʦʛʠʷ-ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʤװʤʢʽʥʜʽʢʪʝʨʽʽ ʙʘʨ. ɾʦʙʘʣʘʨʜʳ ʦʨʳʥʜʘʫ ʫʘץʳʪʳʥʜʘ ʙʽʣʽʤ ʙʝʨʫ, ʜʘʤʳʪʫ ʞᴅʥʝ ʪᴅʨʙʠʝ 

ʤʽʥʜʝʪʪʝʨʽ ʰʝʰʽʣʝʜʽ: 

- ʘʜʘʤʜʘʨʜʳץ שʦʨʰʘסʘʥ ʦʨʪʘʤʝʥ ᴇʟʘʨʘ ʽʩ-ץʠʤʳʣ ʞʘʩʘʫ ʟʘשʜʳʣʳץʪʘʨʳʥ סײʳʥʫ 

 ;ʨʫײץ ʙʽʣʽʤ ʙʝʡʥʝʩʽʥ ץʪʘʩ ʵʢʦʣʦʛʠʷʣʳײʰʽʥ ʪװ

- ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤʜʽ, ʦʡʣʘʫʜʳ ʞᴅʥʝ ʠʜʝʷʣʘʨʜʳ ץʦסʘʤʥʳװ שʨʜʽʩʽʥ 

ʤʘʪʝʨʠʘʣʜʳץ ʢװʰʢʝ ʘʡʥʘʣʜʳʨʫ ʤʘץʩʘʪʳʥʜʘ ץʦʩʳʤʰʘ ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʘʣʫ ʳʥʪʘʩʳʥ 

ʘʨʪʪʳʨʫ; 

 ;ʦʣʜʘʥʫ ᴅʜʽʩʪʝʨʽʥ ʟʝʨʜʝʣʝʫץ ʘסʘʥ ʦʨʪʘסʦʨʰʘץ ʳʣʳʤʠ ʩʘʥʘʥʳס -

- ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽש ʨʝʬʣʝʢʮʠʷʩʳ ʤʝʥ ʠʥʪʝʨʧʨʝʪʘʮʠʷʩʳ ץʘʙʽʣʝʪʪʽʢʪʝʨ 

ᴅʟʽʨʣʝʫ; 

- ʘʜʘʤʥʳש ʟʝʨʪʪʝʫ ʤʝʥ ʵʢʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʜʘʤʳʪʫ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ 
ʦʡʣʘʫ ʙʝʡʥʝʩʽʥ ʞʝʪʽʣʜʽʨʫ; 

- ʵʢʦʣʦʛʠʷʣʳײץ ץʟʳʨʝʪʪʽʣʽʢʪʝʨ ץʘʣʳʧʪʘʩʪʳʨʫ; 

 ʳʟʤʝʪ ʩʘʣʘʩʳʥ ʵʢʦʣʦʛʠʟʘʮʠʷʣʘʫ ʥʝʛʽʟʽʥʜʝץ ʘʤʜʳᴇ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽʢסʦץ -

ᴅʣʝʫʤʝʪʪʽʢ ᴇʟʽʥ ײʩʪʘʫʜʳש ʙʘʟʘʣʳץ ʘʣʛʦʨʠʪʤʽʥ ײʡʳʤʜʘʩʪʳʨʫ.  

ɾʦʙʘʣʘʨ ᴅʜʽʩʽ ᴅʨץʘʰʘʥ ʢʫʨʩʘʥʪʪʘʨʜʳש ᴇʟʜʽʢ ץʳʟʤʝʪʽʥʽש ʘʣʫʘʥ ʪװʨʽʥʝ 

ʙʘסʜʘʨʣʘʥסʘʥ: ʜʝʨʙʝʩ, ʞײʧʪʳץ, ʪʦʧʪʳץ. 

ɾʝʢʝ ʵʢʦʣʦʛʠʷʣʳץ ʞʦʙʘʥʳ ʦʨʳʥʜʘʡ ʦʪʳʨʳʧ, ʢʫʨʩʘʥʪ ʦץʳʪʫʰʳ ײʩʳʥʘʪʳʥ 

ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡ ʥʝʤʝʩʝ ʧʨʦʙʣʝʤʘʥʳש ʞʝʢʝ ʢᴇʟץʘʨʘʩʳʥ ʽʩʢʝ ʘʩʳʨʘ ʘʣʘʜʳ. ʆץʫ ʽʩ-

ᴅʨʝʢʝʪʽʥʽש ʦʩʳʥʜʘʡ װʣʛʽʩʽʥ ʝʥʛʽʟʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʩʘʙʘץʪʘʨʜʳש ʝʨʝʢʰʝ ײץʨʳʣʳʤʳʥ 

ʢᴇʟʜʝʡʜʽ, ʩʝʙʝʙʽ ʞʦʙʘ ʪʝʢ ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʟʝʨʪʪʝʫ ʞʦʩʧʘʨʳʥʜʘ ʰʝʰʽʤʽʥ ʪʘʙʫ 

ʢʫʨʩʘʥʪʪʘʨʜʘʥ ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ ʙʽʣʽʤʜʽ ץʘʞʝʪ ʝʪʝʪʽʥ ʧʨʦʙʣʝʤʘʣʘʨ ʙʦʣסʘʥ ʢʝʟʜʝ ʽʩʢʝ 

ʘʩʳʨʳʣʘ ʘʣʘʜʳ. 

ʉʦʥʳʤʝʥ, ʦץʳʪʫʰʳʜʘ ʩʘʙʘץץʘ ʜʘʡʳʥʜʘʣʘ ʦʪʳʨʳʧ, ʢʫʨʩʘʥʪʪʘʨʜʳש ᴇʟʜʽʛʽʥʝʥ 

ʞײʤʳʩ ʽʩʪʝʫ, ץʘʞʝʪʪʽ ʵʢʦʣʦʛʠʷʣʳץ ʘץʧʘʨʘʪ ʘʣʫ װʰʽʥ ʪװʨʣʽ ʜʝʨʝʢ ʢᴇʟʜʝʨʽʥ ʪʘʨʪʫסʘ, 

 ʦʣ ʞʝʪʢʽʟʫץ ʘץʩʘʪץʘʥ ʤʘסʦʡʳʣץ ,ʠ ʞᴅʥʝ ʘʥʪʨʦʧʦʝʥʜʽ ʨʝʩʫʨʩʪʘʨʜʳ ʪʘʣʜʘʡסʳ ʪʘʙʠסʦʣʜʘץ

 ʪʠʤʘʣ ʥᴅʪʠʞʝʩʽʥץʳ שʳʟʤʝʪʽʥʽץ ʞʦʙʘʣʘʫ שʨʣʽ ʝʤʝʩ ʞʦʣʜʘʨ ʪʘʙʫ, ᴇʟʽʥʽװʰʽʥ ʜᴅʩʪװ

ʢᴇʟʜʝʫʜʽש ᴅʣʫʤʝʪʪʽʢ ץʘʙʽʣʝʪʽʥʝ ץʘʪʳʩʪʳ ʘץʧʘʨʘʪ ʙʦʣʫ ʢʝʨʝʢ. 

ɾʦʙʘʣʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʵʣʝʤʝʥʪʪʝʨʽʥ ʵʢʦʣʦʛʠʷ ʙʦʡʳʥ ʦץʫ-ʪᴅʨʙʠʝ ץʳʟʤʝʪʽʥʜʝ 

ʧʘʡʜʘʣʘʥʫʜʳש ʧʨʘʢʪʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝʩʽ ʙʽʟʛʝ ᴅʟʽʨʣʝʥʛʝʥ ʞʘʣʧʳ ʩʳʟʙʘסʘ ʙʝʣʛʽʣʽ ʙʽʨ 

ʪʦʣʳץʪʳʨʫʣʘʨ ʞʘʩʘʫ ʤװʤʢʽʥʜʽʛʽʥ ʙʝʨʝʜʽ.  

ɹʽʨʽʥʰʽ ʢʝʟʝשʜʝ, ʩᴇʟʩʽʟ ײʡʳʤʜʘʩʪʳʨʫ-ʜʘʡʳʥʜʘʫ ʙʦʣʫ ʢʝʨʝʢ. ɹʽʨʽʥʰʽ ʢʝʟʝʢʪʝ ʪװʨʣʽ 

ʞʘסʜʘʡʜʘ ᴅʨʪװʨʣʽ ʙʦʣʘʪʳʥ ʞʦʙʘʣʘʨ ʪʝʤʘʪʠʢʘʩʳʥ ʪʘשʜʘʫ ʢʝʨʝʢ. 

ɹʽʨ ʞʘסʜʘʡʜʘ ʪʝʤʘʪʠʢʘ ʦʩʳ ʧᴅʥʥʽש ᴇʟ ʙʘסʜʘʨʣʘʤʘʩʳʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ. ɹʘʩץʘʣʘʨʜʘ 

ï ʧᴅʥ ʙʦʡʳʥʰʘ ʦץʫ ʞʘסʜʘʡʳʥ, ʢʫʨʩʘʥʪʪʘʨʜʳץ שʳʟʳסʫʰʳʣʳץʪʘʨʳ ʤʝʥ ץʘʙʽʣʝʪʪʝʨʽʥ 

ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʦץʳʪʫʰʳʣʘʨ ᴇʟʜʝʨʽ ʞʳʣʞʳʪʘʜʳ. תʰʽʥʰʽʜʝ, ʞʦʙʘʣʘʨ ʪʝʤʘʪʠʢʘʩʳʥ 

ʢʫʨʩʘʥʪʪʘʨʜʳש ᴇʟʜʝʨʽ ײʩʳʥʘ ʘʣʘʜʳ, ʦʣʘʨ ʙײʣ ʨʝʪʪʝ ʪʝʢʝ ʪʘʥʳʤʜʳץ ץʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ 

 .ʜʘʨʣʘʡʜʳסʪʘʨʳʥʘ ʙʘץʫʰʳʣʳסʳʟʳץ ʦʣʜʘʥʙʘʣʳ ʞʝʢʝץ ,ץʘʨʤʘʰʳʣʳסʘʪʘʨ ʰʳץ

ʕʢʦʣʦʛʠʷʣʳץ ʞʦʙʘʣʘʨ װʰʽʥ ʪʘץʳʨʳʧʪʘʨ ʞʝʪʝʨʣʽʢ, ʩʝʙʝʙʽ ʢᴇʧʪʝʛʝʥ ʞʘסʜʘʡʣʘʨʜʘ 

ʝʰץʘʣʘʡ ʨʝʪʪʝʣʤʝʡʪʽʥ ʞʘʥʜʳ ʰʳסʘʨʤʘʰʳʣʳץ. 

ɹײʣ ʢʝʟʝשʜʝ ʩʦʥʜʘʡ-ʘץ ʪʘשʜʘʣסʘʥ ʵʢʦʣʦʛʠʷʣʳץ ʧʨʦʙʣʝʤʘ ʙʦʡʳʥʰʘ ʙʘʨʣʳץ ʪʦʣʳץ 

ʘץʧʘʨʘʪʪʳ ʘʣʫסʘ ʜʝʛʝʥ ʳʥʪʘʣʘʥʜʳʨʫ ʘʩʧʝʢʪʽʩʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ᴇʪʝ ʤʘשʳʟʜʳ. ʆʩʳ 
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ʤʘץʩʘʪʪʘ ʦץʳʪʫʰʳ ʦʥʳש ʳץʪʠʤʘʣ ʤʦʜʠʬʠʢʘʮʠʷʣʘʨʳʥ ʰʝʰʫ װʰʽʥ ײʩʳʥסʘʥ ץʘʥʜʘʡ ʜʘ 

ʙʽʨ ʵʢʦʣʦʛʠʷʣʳץ ʧʨʦʙʣʝʤʘʥʳש ʥʝʤʝʩʝ ʞʘסʜʘʡʜʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʵʢʩʧʨʝʩʩ-ʪʘʣʜʘʫʳʥ; 

ʞʦʙʘʥʳ ʥʘץʪʳ ᴇʤʽʨʣʽʢ ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨʜʘ ʧʘʡʜʘʣʘʥʫʜʳש ʳץʪʠʤʘʣ ʥײʩץʘʣʘʨʳʥ 

ʪʘʣץʳʣʘʫʜʳ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. 

ʂʫʨʩʘʥʪʪʘʨʜʳ çʕʢʦʣʦʛʠʷ ʞᴅʥʝ ʪײʨʘץʪʳ ʜʘʤʫè ʧᴅʥʽʥʝ ʦץʳʪʫʜʘ ʞʦʙʘʣʘʨ ᴅʜʽʩʽʥ 

 ʞʦʙʘʣʘʨ ʘʩʘ ʪʠʽʤʜʽ ʙʦʣʳʧ ץʰʽʥ ʪʦʧʪʳװ ʥʝʛʽʟʽʥʜʝ 25-30 ʘʜʘʤ שʦʣʜʘʥʫ ʪᴅʞʽʨʠʙʝʩʽʥʽץ

ʪʘʙʳʣʘʜʳ, ʦʣʘʨʜʘ ʢʫʨʩʘʥʪʪʘʨ ʪʦʙʳ 5-6 ʘʜʘʤʥʘʥ ʞײʤʳʩ ʪʦʧʪʘʨʳʥʘ ʙᴇʣʽʥʝʜʽ. ɾײʤʳʩ 

ʪʦʙʳʥʜʘ ʢᴇʰʙʘʩʰʳ ʪʘשʜʘʣʘʜʳ, ʨʦʣʽ ʤʝʥ ʪʘʧʩʳʨʤʘʣʘʨʳ װʣʝʩʪʽʨʽʣʝʜʽ. ɹײʣ ʨʝʪʪʝ 

ʪʘשʜʘʫʜʳ ʢʫʨʩʘʥʪʪʘʨ ᴇʟʜʽʛʽʥʝʥ ʞװʟʝʛʝ ʘʩʳʨʘʜʳ, ʙײʣ ʞʘʣʧʳ ʤᴅʜʝʥʠ ײץʟʳʨʝʪʪʽʣʽʢʪʝʨ 

(ʘʨʘʣʘʩʫ ץʘʙʽʣʝʪʪʝʨʽ, ײʞʘʤʜʘ ʞײʤʳʩ ʽʩʪʝʫ ץʘʙʽʣʝʪʪʝʨʽ ʞᴅʥʝ ʪ.ʙ.) ץʘʣʳʧʪʘʩʪʳʨʫסʘ 

ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ. ɾʦʙʘʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʞײʤʳʩ ʪʦʧʪʘʨʳʥʜʘ ʞײʤʳʩ ʥᴅʪʠʞʝʣʝʨʽʥ 

ʞʘʨʠʷʣʘסʘʥ ʩᴅʪʢʝ ʜʝʡʽʥ ץʘʪʘש ʨʝʛʣʘʤʝʥʪʪʝʣʛʝʥ ʫʘץʳʪ ʽʰʽʥʜʝ ᴇʟʜʽʛʽʥʝʥ ʞװʨʝʜʽ.  

ɾʦʙʘʣʘʫ ץʳʟʤʝʪʽʥ ʽʩʢʝ ʘʩʳʨʫ ʢʝʟʽʥʜʝ ʪײʨʘץʪʳ ʜʘʤʳʪʫ ʤʘץʩʘʪʳʥʜʘ ʙʽʨץʘʪʘʨ 

 :ʘʞʝʪץ ʡʝʥʫװʘ ʩסʠʜʘʪʪʘʨסʘץ

 ,ץʳʨʳʧʪʘʨʳ ʵʢʦʣʦʛʠʷʣʳץʳ (ʞʦʙʘ ʪʘסʳʨʣʳʣʳץʢᴇʧ שʘʥ ʧʨʦʙʣʝʤʘʥʳסʦʡʳʣץ -

ᴅʣʝʫʤʝʪʪʽʢ, ʵʢʦʥʦʤʠʢʘʣʳץ ʘʩʧʝʢʪʽʣʝʨʜʽ ץʦʟסʘʫ ʞᴅʥʝ ʦץʫʰʳʣʘʨ װʰʽʥ ᴇʟʝʢʪʽ ʙʦʣʫ ʢʝʨʝʢ); 

- ʟʝʨʜʝʣʝʥʝʪʽʥ ʧʨʦʙʣʝʤʘʥʳש ʰʳʥʘʡʳʣʳסʳ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʙʘסʳʪʪʘʣʫʳ 

 ʰʽʥװ ʠ ʙʦʣʫ, ʢʫʨʩʘʥʪʪʘʨסʘʥ ʝʤʝʩ, ʪʘʙʠסʘʨʳʣסʳʨʳʧʪʘʨʳ ʦʡʜʘʥ ʰʳץʘʥ ʞʦʙʘ ʪʘסʩʳʥʳʣײ)

ᴇʟʝʢʪʽ ʙʦʣʫ ʢʝʨʝʢ; ʢʫʨʩʘʥʪʪʘʨʜʘ ץʘʞʝʪʪʽʢʪʝʨʜʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʪʘץʳʨʳʧʪʳ ʪװʟʝʫ 

ʤװʤʢʽʥʜʽʛʽ ʙʦʣʫ ʢʝʨʝʢ; ʞʦʙʘ ʧʨʦʙʣʝʤʘʩʳʥʳש ʧʨʘʢʪʠʢʘʣʳץ ʙʘסʳʪʪʘʣʫʳ ʤʘשʳʟʜʳ); 

- ʞʦʙʘʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʜʽש ʩʘʥʘʣʳ ʙʦʣʫʳ (ʞʦʙʘʥʳש ʧʨʦʙʣʝʤʘʩʳ, ʤʘץʩʘʪʪʘʨʳ ʤʝʥ 

ʤʽʥʜʝʪʪʝʨʽ ʢʫʨʩʘʥʪʪʘʨץʘ ʪװʩʽʥʽʢʪʽ ʙʦʣʫ ʢʝʨʝʢ; ʟʝʨʪʪʝʫ ʙʘʨʳʩʳ ʤʝʥ ʥᴅʪʠʞʝʣʝʨʽ ʘʡץʳʥ 

ʪװʨʜʝ ʙʘʨʰʘסʘ ײʩʳʥʳʣʫ ʢʝʨʝʢ); 

- ʜʝʨʙʝʩʪʽʢ (ʢʫʨʩʘʥʪ ʞʦʙʘʥʳש ʪʘץʳʨʳʙʳ ʙʦʡʳʥʰʘ ʙʽʣʽʤʜʽ ʜʝʨʙʝʩ ʤʝשʛʝʨʫ ʞᴅʥʝ 

 ;(ʩʳʥʫ ʢʝʨʝʢײ ʰʝʰʽʤʽʥ שʘʥ ʤʽʥʜʝʪʪʽסʦʡʣʳץ

- ʰʳסʘʨʤʘʰʳʣʳץ ʙʝʣʩʝʥʜʽʣʽʢ (ʞʦʙʘʥʳש ʤʘץʩʘʪʳʥʘ ץʦʣ ʞʝʪʢʽʟʫʜʽש ʙʘʣʘʤʘʣʳ 

ʥײʩץʘʣʘʨʳʥ ʽʟʜʝʫʜʝ, ʥᴅʪʠʞʝʣʝʨ ײʩʳʥʫʜʘ ʞᴅʥʝ ʪ.ʙ. ʽʩʢʝ ʘʩʳʨʳʣʘʜʳ). 

ɾʦʙʘʤʝʥ ᴇʟʜʽʛʽʥʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʢʝʟʝשʽʥʜʝ ʧʝʜʘʛʦʛʪʽש ʤʳʥʘʜʘʡ ʬʫʥʢʮʠʷʣʘʨʳʥ 

ʙᴇʣʽʧ ʞʘʨʫסʘ ʙʦʣʘʜʳ: ʞʦʙʘ ʪʘץʳʨʳʙʳ ʙʦʡʳʥʰʘ ʘץʧʘʨʘʪ ʢᴇʟʜʝʨʽʥʽש ʪʽʟʽʤʽʥ ײʩʳʥʫ; 

ʢʫʨʩʘʥʪʪʘʨʤʝʥ ʢʦʥʩʫʣʴʪʘʮʠʷ ᴇʪʢʽʟʫ; ʞʦʙʘʥʳש ʦʨʳʥʜʘʣʫ ʙʘʨʳʩʳʥ ʙʘץʳʣʘʫ; ʞײʤʳʩץʘ 

ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳץ, ʰʳסʘʨʤʘʰʳʣʳץ ʘʪʤʦʩʬʝʨʘ ײʩʪʘʫ. ʆץʳʪʫʰʳ ʧʨʦʙʣʝʤʘʥʳ 

ʪʘʣץʳʣʘʫסʘ ʙʝʣʩʝʥʜʽ ץʘʪʳʩʘʜʳ, ץʘʞʝʪ ʙʦʣʩʘ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ ʞʦʣʜʘʨʳʥ ʽʟʜʝʫʜʽ 

ʪװʟʝʪʝʜʽ, ץʦʩʳʤʰʘ ʘץʧʘʨʘʪ ʢᴇʟʜʝʨʽʥ ײʩʳʥʘʜʳ. 

ʆʨʳʥʜʘʣסʘʥ ʞʦʙʘʣʘʨʜʳש ʥᴅʪʠʞʝʣʝʨʽ ʪʝʢ ʤʘʪʝʨʠʘʣʜʳץ ʙʦʣʫ, ʷסʥʠ ʙʘʩʧʘ ʪװʨʽʥʜʝ 

ʪʠʽʩʽʥʰʝ ʨʝʩʽʤʜʝʣʛʝʥ ʥʝʤʝʩʝ ʢʦʤʧʴʶʪʝʨʣʽ ʧʨʝʟʝʥʪʘʮʠʷ, ʙʝʡʥʝʬʠʣʴʤ ʞᴅʥʝ ʪ.ʙ. ʥʳʩʘʥʜʘ 

ʙʦʣʫ ʢʝʨʝʢʪʽʛʽʥ ʘʪʘʧ ᴇʪʢʽʤ ʢʝʣʝʜʽ. 

ʉʦʥʳʤʝʥ, ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʦץʫ ʧʨʦʮʝʩʽʥʝ ᴇʪʢʝʥ סʘʩʳʨʜʘסʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʜʳץ 

ʧʝʜʘʛʦʛʠʢʘʥʳש ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʞʘʥʜʘʥʜʳʨʘʪʳʥ, ᴇʟʽʥ-ᴇʟʽ ʜʘʤʳʪʫ, ʪײʣסʘʥʳש ʙʝʣʩʝʥʜʽʣʽʛʽ 

 ʥʜʘʡ ᴅʜʽʩʢʝײʳʪʫ ᴅʜʽʩʪʝʨʽ ʝʥʛʽʟʽʣʫʜʝ. ɹʽʨʽʥʰʽ ʢʝʟʝʢʪʝ ʤץʘ ʦשʘʥ ʞʘסʨʳʣײץ ʠʜʘʪʳʥʜʘסʘץ

ʞʦʙʘʣʳץ ʦץʳʪʫ ʞʘʪץʳʟʳʣʘʜʳ. 

ɾʦʙʘʣʳץ ʦץʳʪʫ ʘʜʘʤʥʳש ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳײץ ץʨʘʤʜʘʩ ʽʩ-ᴅʨʝʢʝʪʽʥ ʙʽʨ 

ʞװʡʝʛʝ ʞʘʣסʘʡʪʳʥ, ʘʜʘʤʥʳש ʰʳסʘʨʤʘʰʳʣʳץ ᴅʣʝʫʝʪʽʥ ʘʰʫסʘ, ʜʘʤʳʪʫסʘ, ʽʩʢʝ ʘʩʳʨʫסʘ 

ʤײʨʩʘʪ ʙʝʨʝʪʽʥ ʞʦʙʘʣʳץ ʦʡʣʘʫ ʩʪʠʣʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɾʦʙʘʣʘʫʜʳ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʘʜʘʤ ʦʥʳ ץʦʣʜʘʥʫ ץʘʞʝʪʪʽʛʽʥʝ ץʘʨʘʡ ʤʝשʛʝʨʝʜʽ. 

ʊʝʭʥʠʢʘ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʜʘʤʫʳʥʳש ʟʘʤʘʥʘʫʠ ʜʝשʛʝʡʽ ʙʘʨʣʳסʳ ʞᴅʥʝ ʙᴅʨʽ ᴇʟʘʨʘ 

ʙʘʡʣʘʥʳʩʪʳ ʜʝʛʝʥʜʽ ʙʽʣʜʽʨʝʜʽ. פʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʘʜʘʤʥʳש ʽʩ-ᴅʨʝʢʝʪʽ ʟʘʣʘʣʩʳʟ ʙʦʣʫʳ 

ʤװʤʢʽʥ. ʗסʥʠ, ʦʥʳש ʥᴅʪʠʞʝʣʝʨʽʥ ʙʦʣʞʘʫ, ʘʜʘʤ ʤʝʥ ʪʘʙʠסʘʪ װʰʽʥ ʟʠʷʥʩʳʟʜʳסʳʥʘ 

ʢʝʧʽʣʜʽʢ ʙʝʨʫ, ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽʥ ʝʩʝʧʪʝʫ, ʰʳסʳʥ ʤʝʥ ʥᴅʪʠʞʝ ʘʨʘץʘʪʳʥʘʩʳʥʳש 

ʦשʪʘʡʣʳʣʳסʳʥʘ ץʦʣ ʞʝʪʢʽʟʫ ʢʝʨʝʢ. 
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ʐʝʰʽʤ ץʘʙʳʣʜʘʡʪʳʥ ʘʜʘʤ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ ץʘʞʝʪʪʽ ʧʘʡʜʘ ʙʦʣסʘʥ ʞʘסʜʘʡʜʳ 

ʙʽʨʥʝʰʝ ʨʝʪ ʦʡʣʘʡʜʳ. ɹײʣ ʞʘסʜʘʡ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ ʢʝʟʽʥʜʝ ץʦʟסʘʣʫʳ ʤװʤʽʥ ʙʽʨץʘʪʘʨ 

ʧʨʦʙʣʝʤʘʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤװʤʢʽʥ. ʇʨʦʙʣʝʤʘʤʝʥ ʞײʤʳʩ ᴅʨץʘʰʘʥ ʰʝʰʽʤ 

 ʪʳ ʦʩʳץʰʽʥ ʥʘװ ʘʙʳʣʜʘʫץ ʘʙʳʣʜʘʫ ʧʨʦʮʝʩʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ɾʘʫʘʧʪʳ ʰʝʰʽʤץ

ʰʝʰʽʤʤʝʥ ץʦʟסʘʣʘʪʳʥ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʦʡʣʘʩʪʳʨʫ ץʘʞʝʪ. 

ʆʩʳʣʘʡʰʘ, ʦץʳʪʫʜʘ ʞʦʙʘʣʳץ ץʳʟʤʝʪʪʽ ʧʘʡʜʘʣʘʥʫ ʘʩʘ ᴇʟʝʢʪʽ ʙʦʣʫʜʘ. ɹײʣ 

ʢʝʟʜʝʡʩʦץ ʝʤʝʩ, ᴇʡʪʢʝʥʽ ʞʦʙʘʥʳש ʢᴇʤʝʛʽʤʝʥ ʦץʳʪʫʰʳ ʘʣʜʳʥʜʘ ʪײʨסʘʥ ʙʘʨʣʳץ 

ʪᴅʨʙʠʝʣʝʫ, ʙʽʣʽʤ ʙʝʨʫ ʞᴅʥʝ ʜʘʤʳʪʫ ʤʽʥʜʝʪʪʝʨʽʥ ʽʩʢʝ ʘʩʳʨʫסʘ ʙʦʣʘʜʳ.  
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(ʉɻʋɻʠʊ) 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʫʜʝʣʷʝʪʩʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʢʘʨʪʘʤ ʚ ʦʙʱʝʤ ʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ ï ʚ ʯʘʩʪʥʦʩʪʠ. 

ʇʦʯʪʠ ʥʠ ʦʜʥʦ ʦʧʫʙʣʠʢʦʚʘʥʥʦʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʣʠ ʩʦʦʙʱʝʥʠʝ ʥʝ 

ʦʙʭʦʜʠʪʩʷ ʙʝʟ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʣʷ ʠʭ ʩʦʩʪʘʚʣʝʥʠʷ ʩʣʫʞʠʪ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ, ʦʮʝʥʢʘ ʟʥʘʥʠʡ, ʚʘʞʥʳʝ ʜʣʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʦʩʥʦʚʘ 

ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʩʪʦʨʠʯʝʩʢʠʭ ʚʳʚʦʜʦʚ, ʦʙʦʙʱʝʥʠʡ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʢʘʢ ʛʨʘʬʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʦʪʦʙʨʘʞʝʥʠʷ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʝʨʠʦʜʦʚ, ʧʨʦʮʝʩʩʦʚ, ʩʦʙʳʪʠʡ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥ. ʇʨʠʥʮʠʧʳ ʠ 

ʤʝʪʦʜʠʢʘ ʪʘʢʠʭ ʢʘʨʪ ʣʠʙʦ ʥʝ ʨʘʩʢʨʳʪʘ, ʣʠʙʦ ʥʝ ʦʧʠʩʘʥʘ ʚ ʮʝʣʦʤ, ʧʦʵʪʦʤʫ ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʩʪʦʠʪ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʦʟʜʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ, ʨʘʟʨʘʙʦʪʘʪʴ ʩʧʦʩʦʙʳ 

ʩʦʟʜʘʥʠʷ ʪʘʢʠʭ ʢʘʨʪ.  

ɸʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʦʪʦʙʨʘʞʘʶʪ ʨʘʟʤʝʱʝʥʠʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ, ʠʟʦʙʨʘʞʘʶʪ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʠ 

ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧ. ʈʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ (ʚʠʜ ʦʙʲʝʢʪʘ, ʜʘʪʘ 

ʩʦʟʜʘʥʠʷ ʧʘʤʷʪʥʠʢʘ, ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʠ ʪ. ʜ.) ʧʦʢʘʟʳʚʘʶʪʩʷ ʥʘ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ 

ʢʘʨʪʘʭ ʧʦ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ, ʨʝʢʘʤ, ʨʘʟʤʝʱʝʥʠʶ ʨʝʣʴʝʬʘ. 

ɿʘʜʘʯʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʩʣʝʜʫʶʱʠʝ: 

1. ʋʩʪʘʥʦʚʣʝʥʠʝ, ʫʪʦʯʥʝʥʠʝ ʠ ʠʟʦʙʨʘʞʝʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʤʝʱʝʥʠʷ 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʩʦʟʜʘʝʪʩʷ 
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ʦʙʟʦʨʥʘʷ ʢʘʨʪʘ ʥʘʫʯʥʦ-ʩʧʨʘʚʦʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʚʳʚʦʜʦʚ ʠ ʦʙʦʙʱʝʥʠʡ; 

2. ʆʙʦʙʱʝʥʠʷ ʠ ʚʳʚʦʜʳ ʚ ʦʪʥʦʰʝʥʠʠ ʦʙʱʠʭ ʠʣʠ ʯʘʩʪʥʳʭ ʷʚʣʝʥʠʡ ʦʙʱʝʩʪʚʝʥʥʦʡ 
ʞʠʟʥʠ ʚ ʧʨʦʰʣʦʤ ʠ ʣʦʢʘʣʠʟʘʮʠʷ ʵʪʠʭ ʷʚʣʝʥʠʡ. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʨʷʜ ʯʘʩʪʥʳʭ ʟʘʜʘʯ ʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ: 

1) ʩʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪ, ʧʦʢʘʟʳʚʘʶʱʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʟʤʝʱʝʥʠʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ 
ʢʫʣʴʪʫʨ; 

2) ʠʟʫʯʝʥʠʝ ʠ ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʟʤʝʱʝʥʠʡ, ʧʝʨʝʤʝʱʝʥʠʡ, ʚʟʘʠʤʦʩʚʷʟʝʡ ʠ 

ʚʟʘʠʤʦʚʣʠʷʥʠʡ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʠ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧ; 

3) ʠʟʫʯʝʥʠʝ ʠ ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʟʤʝʱʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ 
ʧʨʦʠʟʚʦʜʩʪʚ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʪ. ʧ., ʘ ʪʘʢʞʝ ʦʪʜʝʣʴʥʳʭ ʪʠʧʦʚ ʚʝʱʝʡ; 

4) ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʥʠʯʝʩʢʠʭ, ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʠʥʳʭ ʛʨʘʥʠʮ; 

5) ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʨʛʦʚʳʭ ʧʫʪʝʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ; 

6) ʣʦʢʘʣʠʟʘʮʠʷ ʠ ʠʟʦʙʨʘʞʝʥʠʝ ʵʪʥʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʢʫʣʴʪʫʨʥʳʭ ʠ 

ʧʦʣʠʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ. 

3. ʀʟʫʯʝʥʠʝ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʠ ʠʟʦʙʨʘʞʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʷʚʣʝʥʠʡ 
ʧʨʦʰʣʦʛʦ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ [1]. 

ʊʘʢʞʝ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʥʘʯʠʥʘʝʪ ʙʦʣʴʰʝ ʮʝʥʠʪʴʩʷ 

ʵʣʝʢʪʨʦʥʥʳʡ ʬʦʨʤʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʥʝ ʦʙʦʰʣʦ ʦʪʨʘʩʣʴ 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʈʦʩʩʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʩʪʘʥʜʘʨʪ ʦʧʠʩʘʥʠʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ 52 ʧʫʥʢʪʦʚ, ʥʦ ʪʘʢʦʡ 

ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʫʤʝʩʪʠʪʴ ʪʦʣʴʢʦ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ (ɻʀʉ), ʢʦʪʦʨʳʝ, ʧʦʤʠʤʦ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢʞʝ ʘʥʘʣʠʟʠʨʫʶʪ ʝʝ, 

ʧʦʤʦʛʘʶʪ ʫʩʢʦʨʠʪʴ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʩʦʟʜʘʥʠʷ ʢʘʨʪ. ʄʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʠʦʨʠʪʝʪʥʳʤ ʜʣʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʝ ʙʫʤʘʞʥʳʭ ʢʘʨʪ, ʘ ʠʤʝʥʥʦ ʵʣʝʢʪʨʦʥʥʳʭ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ [2]. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʂʝʤʝʨʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʘ ʢʘʨʪʘ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʨʪʘ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ 

ʤʘʩʰʪʘʙʘ 1: 2 500 000 ʠʟ ʘʪʣʘʩʘ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ, ʩʦʩʪʘʚʣʝʥʥʦʛʦ  

ʠ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʢ ʧʝʯʘʪʠ ʚ 2002 ʛʦʜʫ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʨʝʣʴʝʬʝ, ʧʫʪʷʭ ʩʦʦʙʱʝʥʠʷ, ʛʠʜʨʦʛʨʘʬʠʠ, ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʘ ʪʘʢʞʝ ʦʙ 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʘʭ). ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʠʧʦʚ ʜʘʥʥʘʷ ʢʘʨʪʘ ʦʪʥʦʩʠʪʩʷ ʢ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤ [3]. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʦʙʟʦʨʥʳʝ 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʦʚ ʚʘʞʥʦ ʩʦʩʪʘʚʣʷʪʴ ʚ ʤʘʩʰʪʘʙʝ ʥʝ 

ʤʝʥʝʝ 1: 2 500 000 (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʨʫʧʥʳʭ ʨʝʛʠʦʥʦʚ, ʪʘʢʠʭ ʢʘʢ ʈʝʩʧʫʙʣʠʢʘ ʉʘʭʘ, 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ), ʠʥʘʯʝ ʧʨʠ ʙʦʣʝʝ ʤʝʣʢʠʭ ʤʘʩʰʪʘʙʘʭ ʙʫʜʝʪ ʧʦʪʝʨʷʥʘ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʠ ʩʦʜʝʨʞʘʪʝʣʴʥʦʩʪʴ ʢʘʨʪ, ʘ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʜʦʧʦʣʥʷʪʴ ʢʘʨʪʳ 

ʦʧʠʩʘʥʠʷʤʠ ʚʩʝʭ ʦʙʦʟʥʘʯʝʥʥʳʭ ʧʘʤʷʪʥʠʢʦʚ, ʨʘʩʢʨʳʚʘʷ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʭ ʵʧʦʭʝ, ʪʠʧʝ 

ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʘʤ ʩʦʜʝʨʞʘʥʠʷ. 

ʆʧʨʝʜʝʣʝʥʘ ʩʠʩʪʝʤʘ ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʷ ʜʣʷ 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʘ ʥʘ ʢʘʨʪʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ 

ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ: ʛʠʜʨʦʛʨʘʬʠʷ, ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʧʫʪʠ 

ʩʦʦʙʱʝʥʠʷ ʠ ʨʝʣʴʝʬ. 

ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʚʠʜʳ 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ, ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʦʙʟʦʨʥʦʡ ʢʘʨʪʝ 

1: 2 500 000, ʧʦʢʘʟʳʚʘʶʱʠʭ ʤʝʩʪʘ ʥʘʠʙʦʣʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ 
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ʧʘʤʷʪʥʠʢʦʚ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʥʘʡʜʝʥʥʳʭ ʘʨʪʝʬʘʢʪʦʚ, ʠʤʝʶʱʠʭ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʥʘʫʢʠ, ʪʘʢʠʝ ʢʘʢ ʧʦʩʝʣʝʥʠʷ ʥʘʨʦʜʥʦʩʪʝʡ, ʢʫʨʛʘʥʥʳʝ ʤʦʛʠʣʴʥʠʢʠ, ʩʪʦʷʥʢʠ, ʧʠʩʘʥʠʮʳ 

(ʥʘʟʚʘʥʠʝ ʧʘʤʷʪʥʠʢʦʚ ʥʘʩʢʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʋʨʘʣʘ ʠ ʉʠʙʠʨʠ) ʨʘʟʥʳʭ ʚʨʝʤʝʥʥʳʭ ʵʧʦʭ. 

ɼʣʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʥʘʫʯʥʦ-ʩʧʨʘʚʦʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʬʦʨʤʠʨʦʚʘʥʳ 

ʩʚʦʡʩʪʚʘ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ: 

- ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ; 

- ʥʘʛʣʷʜʥʦʩʪʴ; 

- ʩʦʜʝʨʞʘʪʝʣʴʥʦʩʪʴ; 

- ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. ɸʨʭʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ  

 

ʊʘʢʞʝ ʜʣʷ ʢʘʨʪ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʦʧʨʝʜʝʣʝʥ ʦʩʥʦʚʥʦʡ ʩʧʦʩʦʙ 

ʠʟʦʙʨʘʞʝʥʠʷ ï ʟʥʘʯʢʦʚʳʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʟʦʙʨʘʞʘʪʴ ʦʙʲʝʢʪʳ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʥʘ 

ʤʝʩʪʥʦʩʪʠ, ʥʦ ʥʝ ʚʳʨʘʞʘʶʱʠʝʩʷ ʚ ʤʘʩʰʪʘʙʝ ʢʘʨʪʳ, ʘ ʪʘʢʞʝ ʛʜʝ ʬʦʨʤʘ ʠ ʮʚʝʪ ʟʥʘʯʢʦʚ 

ʧʝʨʝʜʘʶʪ ʢʘʯʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʦʙʲʝʢʪʦʚ. ʇʨʠ ʪʘʢʦʤ ʩʧʦʩʦʙʝ ʟʥʘʯʢʠ ʠʟʦʙʨʘʞʘʶʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʥʘʛʣʷʜʥʦ ʠ ʷʨʢʦ [3]. 

ɼʣʷ ʢʘʨʪ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʨʘʟʨʘʙʦʪʘʥ ʧʣʘʥ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ:  

ī ʥʘʧʠʩʘʪʴ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʦʯʝʨʢ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ; 
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ī ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʥʝʝ ʠʟʜʘʥʥʳʝ ʢʘʨʪʳ ʜʣʷ ʚʳʙʦʨʘ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 
ʠ ʩʧʦʩʦʙʦʚ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ; 

ī ʥʘʧʠʩʘʪʴ ʨʝʜʘʢʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ; 

ī ʧʦʜʦʙʨʘʪʴ ʠʩʪʦʯʥʠʢʠ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪʳ; 

ī ʩʦʩʪʘʚʠʪʴ ʤʘʢʝʪ ʢʦʤʧʦʥʦʚʢʠ; 

ī ʨʘʟʨʘʙʦʪʘʪʴ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ; 

ī ʩʦʩʪʘʚʠʪʴ ʘʚʪʦʨʩʢʠʡ ʦʨʠʛʠʥʘʣ ʢʘʨʪʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ 

ʩ ʦʧʠʩʘʥʠʝʤ ʦʩʥʦʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʘʢʦʡ ʨʘʙʦʪʳ: ʦʧʨʝʜʝʣʝʥ ʤʘʩʰʪʘʙ, ʥʘʠʙʦʣʝʝ 

ʧʨʠʤʝʥʠʤʳʡ ʜʣʷ ʢʘʨʪ, ʧʦʢʘʟʳʚʘʶʱʠʭ ʨʘʟʤʝʱʝʥʠʝ ʧʘʤʷʪʥʠʢʦʚ, ʩʠʩʪʝʤʘ 

ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʷ, ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʚʦʡʩʪʚʘ ʫʩʣʦʚʥʳʭ 

ʦʙʦʟʥʘʯʝʥʠʡ,ʦʧʨʝʜʝʣʝʥ ʦʩʥʦʚʥʦʡ ʩʧʦʩʦʙ ʠʟʦʙʨʘʞʝʥʠʷ,ʨʘʟʨʘʙʦʪʘʥ ʧʣʘʥ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ 

ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʤʘʪʝʨʠʘʣʳ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʦʞʝʥʳ ʚ ʦʩʥʦʚʫ ʩʦʟʜʘʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʡ ɻʀʉ, ʘ ʪʘʢʞʝ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʘʪʣʘʩʘ. 
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ĭʂʫʣʠʢʦʚʘ ɽ.ʅ., Įʈʦʪʘʥʦʚʘ ʀ.ʅ. 
(
1
ʋʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʵʢʦʙʠʦʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʛ. ʋʩʪʴ-

ʂʘʤʝʥʦʛʦʨʩʢʫ, 
2
ɸʣʪɻʋ) 

 

ʊʫʨʠʟʤ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʤʠʨʦʚʦʛʦ 

ʟʥʘʯʝʥʠʷ. ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʦʪʨʘʩʣʠ ʠʤʝʶʪ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʨʦʚʝʥʴ. ʉʦʛʣʘʩʥʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʦ ʨʘʟʚʠʪʠʶ ʪʫʨʠʟʤʘ 

ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ (ɺʂʆ) ʦʧʨʝʜʝʣʝʥʘ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʨʝʛʠʦʥʘ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ, ʧʘʣʦʤʥʠʯʝʩʢʦʛʦ, ʧʣʷʞʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ ʪʫʨʠʟʤʘ [7]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ɺʂʆ, ʙʣʘʛʦʜʘʨʷ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ, ʦʙʣʘʜʘʝʪ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʠʜʦʚ ʪʫʨʠʟʤʘ. 

ʕʢʩʪʨʝʤʘʣʴʥʳʡ ʪʫʨʠʟʤ ï ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʵʤʦʮʠʦʥʘʣʴʥʦ ʷʨʢʦʡ ʬʦʨʤʳ ʘʢʪʠʚʥʦʛʦ 

ʦʪʜʳʭʘ, ʩʚʷʟʘʥʥʳʡ ʩ ʨʠʩʢʦʤ ʠ ʪʨʝʙʫʶʱʠʡ ʦʪ ʫʯʘʩʪʥʠʢʦʚ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ 

ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʳ ʵʢʩʪʨʝʤʘʣʴʥʳʡ ʪʫʨʠʟʤ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ 

ʥʘ: 
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1) ʚʦʜʥʳʡ ï ʨʘʬʪʠʥʛ, ʢʘʷʢʠʥʛ, ʜʘʡʚʠʥʛ, ʚʝʡʢʙʦʨʜʠʥʛ, ʚʠʥʜʩʝʨʬʠʥʛ; 

2) ʥʘʟʝʤʥʳʡ ï ʤʘʫʥʪʠʥʙʘʡʢʠʥʛ, ʩʧʝʣʝʦʣʦʛʠʶ, ʘʣʴʧʠʥʠʟʤ, ʛʦʨʥʳʡ ʪʫʨʠʟʤ, 

ʣʳʞʥʳʡ ʪʫʨʠʟʤ, ʜʞʠʧʧʠʥʛ; 

3) ʚʦʟʜʫʰʥʳʡ ï ʧʘʨʘʰʶʪʥʳʡ ʩʧʦʨʪ, ʩʢʘʡʩʝʨʬʠʥʛ, ʜʝʣʴʪʘʧʣʘʥʝʨʠʟʤ, 

ʤʦʪʦʧʘʨʘʧʣʘʥʠʥʛ, ʧʦʣʝʪʳ ʥʘ ʚʦʟʜʫʰʥʦʤ ʰʘʨʝ, ʢʦʩʤʠʯʝʩʢʠʡ ʪʫʨʠʟʤ. 

ʆʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ ʪʫʨʠʟʤʘ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ: 

¶ ʜʣʷ ʨʘʬʪʠʥʛʘ ʠ ʢʘʷʢʠʥʛʘ ï ʛʦʨʥʳʭ ʨʝʢ ʩ ʙʳʩʪʨʳʤ ʪʝʯʝʥʠʝʤ; 

¶ ʜʣʷ ʜʘʡʚʠʥʛʘ ï ʚʦʜʦʝʤʦʚ ʛʣʫʙʠʥʦʡ ʙʦʣʝʝ 5 ʤ; 

¶ ʜʣʷ ʤʘʫʥʪʠʥʙʘʡʢʠʥʛʘ ʠ ʜʞʠʧʧʠʥʛʘ ï ʜʦʨʦʛ ʥʘ ʧʨʝʩʝʯʝʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʠʣʠ ʚ 

ʛʦʨʘʭ; 

¶ ʜʣʷ ʩʧʝʣʝʦʪʫʨʠʟʤʘ ï ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʙʦʣʝʝ 5 ʤʝʪʨʦʚ; 

¶ ʜʣʷ ʘʣʴʧʠʥʠʟʤʘ ï ʚʳʩʦʢʠʭ ʛʦʨ ʩ ʩʦʚʨʝʤʝʥʥʳʤ ʦʣʝʜʝʥʝʥʠʝʤ ʠʣʠ ʦʩʪʘʪʢʘʤʠ 

ʩʥʝʞʥʠʢʦʚ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʚʳʩʦʪʦʡ ʦʪ 2000 ʤ; 

¶ ʜʣʷ ʛʦʨʥʦʛʦ ʠ ʣʳʞʥʦʛʦ ʪʫʨʠʟʤʘ ï ʛʦʨʥʳʡ ʨʝʣʴʝʬ; 

¶ ʤʦʪʦʧʣʘʥʠʥʛʘ ï ʦʪʩʫʪʩʪʚʠʝ ʚʦʜʦʝʤʦʚ ʩ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʴʶ [9]. 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ 

ʥʝʦʙʭʦʜʠʤʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. 

ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʵʣʝʤʝʥʪʦʚ, ʬʦʨʤ ʠ 

ʪʠʧʦʚ ʨʝʣʴʝʬʘ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʚʦʟʨʘʩʪ ʠ ʦʙʣʘʜʘʶʱʠʭ ʥʘʫʯʥʦʡ, 

ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʩʠʭʦʣʦʛʦ-ʵʩʪʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʣʶʜʝʡ [2]. ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ 

ð ʵʪʦ ʢʘʪʝʛʦʨʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʘʷ ʦʪʥʦʩʠʪʩʷ ʢ ʥʝʠʩʯʝʨʧʘʝʤʳʤ, 

ʥʝʚʦʟʦʙʥʦʚʠʤʳʤ ʠ ʥʝʟʘʤʝʥʠʤʳʤ ʨʝʩʫʨʩʘʤ. ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʨʝʢʨʝʘʮʠʦʥʥʳʝ 

ʨʝʩʫʨʩʳ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʦʜ ʵʢʦʣʦʛʦ-

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʧʦʥʠʤʘʶʪ ʩʦʩʪʦʷʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʦʩʠʩʪʝʤʝ 

ʯʝʣʦʚʝʢʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʢʘʢ ʧʨʠʨʦʜʥʦʛʦ, ʪʘʢ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʝ çʧʨʠʨʦʜʘ ï ʭʦʟʷʡʩʪʚʦ ï ʥʘʩʝʣʝʥʠʝè [5]. 

ʕʢʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʚʩʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ, 

çʨʘʩʩʤʘʪʨʠʚʘʶʪ ʨʝʣʴʝʬ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ 

ʨʝʢʨʝʘʮʠʠ ʠ ʪʫʨʠʟʤʘè [6, ʩ. 36]. 

ʕʢʦʣʦʛʦ-ʧʨʠʨʦʜʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʩʬʝʨʝ ʚ ʨʘʤʢʘʭ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʝʦʩʠʩʪʝʤ. ʍʘʨʘʢʪʝʨ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʦʡ ʦʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ. ʋʩʣʦʚʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʨʦʛʨʘʬʠʠ. ʆʩʦʙʝʥʥʦʩʪʠ 

ʨʝʣʴʝʬʘ (ʩʪʝʧʝʥʴ ʝʛʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ, ʢʨʫʪʠʟʥʘ ʠ 

ʵʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʦʚ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ 

ʧʨʦʮʝʩʩʦʚ) ʚʣʠʷʝʪ ʥʘ ʤʥʦʛʠʝ ʚʠʜʳ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʝʣʴʝʬ ʠ ʝʛʦ ʩʚʦʡʩʪʚʘ 

ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ ʚʠʜʝ ʢʘʢ ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ, ʪʘʢ ʠ ʧʨʷʤʦʛʦ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

ʂʘʢ ʦʧʦʩʨʝʜʦʚʘʥʥʳʡ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ ʨʝʣʴʝʬ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʯʝʨʪ ʢʣʠʤʘʪʘ, ʧʦʯʚ, ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʬʘʫʥʳ ʠ ʬʣʦʨʳ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʨʝʣʴʝʬ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʣʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ, ʩʧʦʩʦʙʥʳʤ ʦʛʨʘʥʠʯʠʪʴ ʣʶʙʦʡ ʚʠʜ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʪʝʧʝʥʴ ʩʣʦʞʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ 

ʩʦʩʪʘʚʣʷʶʪ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʨʝʣʴʝʬʘ ʠ ʦʪʨʘʞʘʶʪ ʝʛʦ ʧʨʷʤʳʝ ʨʝʢʨʝʘʮʠʦʥʥʳʝ 

ʩʚʦʡʩʪʚʘ [2]. 

ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʬʦʨʤ ʨʝʣʴʝʬʘ ʠ 

ʛʠʧʩʦʤʝʪʨʠʠ. ɺ ʣʝʚʦʙʝʨʝʞʥʦʡ ʯʘʩʪʠ ʨʝʢʠ ʀʨʪʳʰ ʨʝʣʴʝʬ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ-
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ʨʘʚʥʠʥʥʳʡ, ʧʨʝʜʛʦʨʥʳʡ ʠʣʠ ʭʦʣʤʠʩʪʦ-ʤʝʣʢʦʩʦʧʦʯʥʳʡ, ʘ ʚ ʧʨʘʚʦʙʝʨʝʞʥʦʡ ʯʘʩʪʠ ï 

ʛʦʨʥʳʡ: ʧʨʠʧʦʜʥʷʪʳʝ ʨʘʚʥʠʥʳ, ʤʝʣʢʦʩʦʧʦʯʥʠʢ, ʥʠʟʢʠʝ, ʩʨʝʜʥʝʚʳʩʦʪʥʳʝ ʠ ʚʳʩʦʢʠʝ 

ʛʦʨʳ, ʨʘʟʜʝʣʸʥʥʳʝ ʤʝʞʛʦʨʥʳʤʠ ʚʧʘʜʠʥʘʤʠ[4]. ɺ ʧʨʝʜʝʣʘʭ ɺʂʆ ʧʦ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʳʜʝʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʠʨʦʜʥʦ-

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ (ʪʘʙʣ. 1). 

 

ʊʘʙʣ. 1. ʇʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ɺʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, ʚʳʜʝʣʷʝʤʳʝ 

ʧʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʅʘʟʚʘʥʠʝ ʇʊʂ ɸʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʳ, ʤ 

ʇʨʠʠʨʪʳʰʩʢʘʷ ʨʘʚʥʠʥʘ 420 

ʂʦʢʧʝʢʪʠʥʩʢʦ-ʏʘʨʩʢʠʡ ʤʝʣʢʦʩʦʧʦʯʥʠʢ 1052 

ɿʘʡʩʘʥʩʢʘʷ ʢʦʪʣʦʚʠʥʘ 420 

ɸʣʘʢʦʣʴʩʢʘʷ ʢʦʪʣʦʚʠʥʘ 343 

ʄʘʨʢʘʢʦʣʴʩʢʘʷ ʢʦʪʣʦʚʠʥʘ 1449 

ʉʘʫʨ 3500 

ʊʘʨʙʘʛʘʪʘʡ 2992 

ʄʘʥʨʘʢ 2058 

ɿʘʧʘʜʥʳʡ (ʈʫʜʥʳʡ) ɸʣʪʘʡ 

ʃʠʩʪʚʷʛʘ 2492 

ʍʦʣʟʫʥ 2599 

ʂʦʢʩʫʡʩʢʠʡ 2598 

ʀʚʘʥʦʚʩʢʠʡ 2778 

ʋʙʠʥʩʢʠʡ 1962 

ʋʣʴʙʠʥʩʢʠʡ 1894 

ʊʠʛʠʨʝʮʢʠʡ 2007 

ʂʘʣʙʠʥʩʢʠʡ ɸʣʪʘʡ 1608 

ʖʞʥʳʡ ɸʣʪʘʡ 

ʅʘʨʳʤʩʢʠʡ 2504 

ʉʘʨʳʤʩʘʢʪʳ 3373 

ʂʫʨʯʫʤʩʢʠʡ 3304 

ɸʟʫʪʘʫ 2386 

ʂʘʙʠʥʩʢʠʝ ʛʦʨʳ 2805 

 

ʊʨʘʜʠʮʠʦʥʥʦ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʮʝʥʢʠ ʨʝʣʴʝʬʘ ʠʩʧʦʣʴʟʫʶʪ 

ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʘʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ ʠ ʝʛʦ ʨʘʩʯʣʝʥʸʥʥʦʩʪʴ (ʪʘʙʣ. 2). ʇʦʩʣʝʜʥʠʡ 

ʧʘʨʘʤʝʪʨ ʚ ʤʦʨʬʦʤʝʪʨʠʠ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʨʝʤʷ ʧʦʜʧʘʨʘʤʝʪʨʘʤʠ ï 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʨʘʩʯʣʝʥʸʥʥʦʩʪʴʶ ʠ ʢʨʫʪʠʟʥʦʡ ʩʢʣʦʥʦʚ. 

 

 

ʊʘʙʣ. 2. ʈʘʥʞʠʨʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ ʧʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʜʣʷ 

ʩʧʦʨʪʠʚʥʦʛʦ ʪʫʨʠʟʤʘ 

ɸʙʩʦʣʶʪʥʘ

ʷ ʚʳʩʦʪʘ 

ʨʝʣʴʝʬʘ, ʤ 

ʋʛʣʳ 

ʥʘʢʣʦʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ, 

ʛʨʘʜ. 

ɺʝʨʪʠʢʘʣʴʥʘʷ 

ʨʘʩʯʣʝʥʝʥʥʦʩʪ, 

ʤ 

ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ 

ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ 

ʨʝʣʴʝʬʘ, ʢʤ 

ʆʮʝʥʢʘ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʧʨʠʛʦʜʥʦʩʪʠ 

0-500 0-3; 3-6 < 300 > 2,5 ʥʘʠʤʝʥʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ 
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500- 1000 6-12 300- 600 2,5-1,2 ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

1000- 1500 12-45 600- 800 1,2-0,8 ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

> 1500 > 45 >800 < 0,8 ʥʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

 

ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʚʠʜʘʤʠ ʨʝʢʨʝʘʮʠʠ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʧʨʦʷʚʣʷʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ. ʅʘʧʨʠʤʝʨ, ʥʘʣʠʯʠʝ ʨʘʟʥʦʚʳʩʦʪʥʳʭ ʛʦʨʥʳʭ ʩʠʩʪʝʤ ʩ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤʠ ʫʛʣʘʤʠ ʥʘʢʣʦʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʪʫʨʠʩʪʠʯʝʩʢʠʝ 

ʤʘʨʰʨʫʪʳ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ, ʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʦʪʜʳʭʘ 

ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʘ ʤʝʩʪʥʦʩʪʴ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʦʚʳʰʝʥʠʷʤʠ. ʊʘʢ, ʚ ʖʞʥʦʤ ɸʣʪʘʝ 

ʛʣʫʙʠʥʘ ʨʘʩʯʣʝʥʝʥʠʷ ʨʝʣʴʝʬʘ ʦʪ 300 ʜʦ 600 ʤ. ɺ ʩʨʝʜʥʝʛʦʨʥʳʭ ʭʨʝʙʪʘʭ ʃʠʩʪʚʷʛʘ ʠ 

ʊʠʛʠʨʝʮʢʦʤ ʛʣʫʙʠʥʘ ʨʘʩʯʣʝʥʝʥʠʷ 600-800 ʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʟʤʝʥʷʶʪʩʷ ʠ ʫʛʣʳ 

ʥʘʢʣʦʥʘ: ʦʪ 1-3Á ʜʦ 40-45Á ʠ ʙʦʣʝʝ. ʏʝʤ ʚʳʰʝ ʛʦʨʳ, ʪʝʤ ʙʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʜʣʷ 

ʪʫʨʠʟʤʘ ʦʥʠ ʧʦʣʴʟʫʶʪʩʷ. ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʜʣʷ ʪʫʨʠʟʤʘ 

ʨʝʣʴʝʬ, ʘʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ ʢʦʪʦʨʦʛʦ ʙʦʣʝʝ 1500 ʤ, ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ 30-40Ü, ʛʣʫʙʠʥʘ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʙʦʣʝʝ 800 ʤ, ʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ ʨʝʣʴʝʬʘ 

ʤʝʥʝʝ 0,8 ʢʤ. ɺ ʨʝʛʠʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦʤʫ ʪʨʝʙʦʚʘʥʠʶ ʦʪʚʝʯʘʝʪ ʚ ʦʩʥʦʚʥʦʤ 

ʚʳʩʦʢʦʛʦʨʥʳʡ ʨʝʣʴʝʬ. ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʬʦʨʤ ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʨʝʣʴʝʬʘ, ʧʦʤʠʤʦ 

ʚʥʫʪʨʝʥʥʠʭ ʟʝʤʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʙʦʣʴʰʫʶ ʨʦʣʴ ʩʳʛʨʘʣʦ ʛʦʨʥʦʝ ʦʣʝʜʝʥʝʥʠʝ [3]. 

ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ɺʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʥʝʨʘʟʨʳʚʥʦ 

ʩʚʷʟʘʥʳ ʩ ʛʠʜʨʦʛʨʘʬʠʝʡ ʠ ʚʤʝʩʪʝ ʬʦʨʤʠʨʫʶʪ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʚʠʜʦʚ ʪʫʨʠʟʤʘ. 

ʊʝʨʨʠʪʦʨʠʷ ɺʂʆ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʛʫʩʪʫʶ ʩʝʪʴ ʨʝʢ ʠ ʦʟʝʨ (ʪʘʙʣ. 3), ʘ ʛʦʨʥʳʝ 

ʩʠʩʪʝʤʳ ʖʞʥʦʛʦ ɸʣʪʘʷ ʠ ʊʘʨʙʘʛʘʪʘʷ ʷʚʣʷʶʪʩʷ ʮʝʥʪʨʘʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. 

ʈʝʢʠ ʠ ʦʟʝʨʘ ʦʙʣʘʩʪʠ ʦʪʥʦʩʷʪʩʷ ʢ ʙʘʩʩʝʡʥʫ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ ʠ 

ʚʥʫʪʨʝʥʥʝʤʫ ʙʝʩʩʪʦʯʥʦʤʫ ɹʘʣʭʘʰ-ɸʣʘʢʦʣʴʩʢʦʤʫ ʙʘʩʩʝʡʥʫ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 1200 ʨʝʢ, ʠʟ ʥʠʭ 20 ʨʝʢ ʠʤʝʝʪ ʜʣʠʥʫ ʙʦʣʝʝ 100 ʢʤ, ʠ 2000 

ʦʟʝʨ, ʠʟ ʥʠʭ ʢʨʫʧʥʳʭ ï 18 [8]. 

ʀʟ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʠʜʦʚ ʪʫʨʠʟʤʘ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: 

1. ʈʘʬʪʠʥʛ-ʩʧʣʘʚ ʧʦ ʛʦʨʥʳʤ ʨʝʢʘʤ ʥʘ ʥʘʜʫʚʥʦʤ ʧʣʘʚʩʨʝʜʩʪʚʝ (ʨʘʬʪʝ). ɼʣʷ 

ʨʘʬʪʠʥʛʘ ʥʝʦʙʭʦʜʠʤʳ ʨʝʢʠ ʩ ʦʙʠʣʠʝʤ ʧʦʨʦʛʦʚ, ʰʠʚʝʨ, ʧʝʨʝʢʘʪʦʚ ʠ ʚʦʜʦʧʘʜʦʚ. ʊʘʢʠʝ 

ʨʝʢʠ ʦʙʳʯʥʦ ʥʘʭʦʜʷʪʩʷ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʠʣʠ ʥʘ ʦʯʝʥʴ ʨʝʣʴʝʬʥʦʡ ʤʝʩʪʥʦʩʪʠ; 

2. ʂʘʷʢʠʥʛ ï ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʚʦʜʥʦʛʦ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʩʧʦʨʪʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʙʦʣʴʰʦʛʦ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʛʨʝʙʥʦʛʦ ʩʫʜʥʘ ð ʢʘʷʢʘ. ɼʣʷ ʢʘʷʢʠʥʛʘ 

ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳ ʛʦʨʥʳʝ ʨʝʢʠ; 

3. ɼʘʡʚʠʥʛ ï ʧʦʜʚʦʜʥʦʝ ʙʝʟʦʩʪʘʥʦʚʦʯʥʦʝ ʧʦʛʨʫʞʝʥʠʝ ʥʘ ʛʣʫʙʠʥʳ 15-30 ʤ ʩʦ 

ʩʧʝʮʠʘʣʴʥʳʤ ʩʥʘʨʷʞʝʥʠʝʤ; 

4. ʄʘʫʥʪʠʥʙʘʡʢʠʥʛ ï ʝʟʜʘ ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ ʛʦʨʥʦʤ ʚʝʣʦʩʠʧʝʜʝ ʧʦ 

ʙʝʟʜʦʨʦʞʴʶ, ʧʝʨʝʩʝʯʝʥʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʛʦʨʥʳʤ ʜʦʨʦʛʘʤ; 

5. ʉʧʝʣʝʦʪʫʨʠʟʤ ï ʧʫʪʝʰʝʩʪʚʠʝ ʧʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʦʣʦʩʪʷʤ ʠ ʧʨʝʦʜʦʣʝʥʠʝ ʚ 

ʥʠʭ ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

6. ɸʣʴʧʠʥʠʟʤ ï ʚʦʩʭʦʞʜʝʥʠʝ ʥʘ ʚʝʨʰʠʥʳ ʛʦʨ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʠʫʨʦʯʝʥ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʬʦʨʤʘʤ ʦʣʝʜʝʥʝʥʠʷ (ʥʘ ɸʣʪʘʝ 

ʦʪ 3000 ʤ) ʠʣʠ ʚʳʩʦʢʦʛʦʨʴʶ, ʛʜʝ ʩʦʭʨʘʥʷʶʪʩʷ ʩʥʝʞʥʠʢʠ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ.  ʅʠʞʥʷʷ 

ʛʨʘʥʠʮʘ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʧʨʦʭʦʜʠʪ ʥʘ ɸʣʪʘʝ ʩ ʚʳʩʦʪʳ 2000 ʤ, ʉʘʫʨʝ ʠ ʊʘʨʙʘʛʘʪʘʝ 

ʩ 2300 ʤ; 

7. ɻʦʨʥʳʡ ʪʫʨʠʟʤ ï ʧʨʦʭʦʞʜʝʥʠʝ ʣʠʥʝʡʥʦʛʦ ʤʘʨʰʨʫʪʘ ʧʦ ʛʦʨʥʦʤʫ ʨʝʣʴʝʬʫ; 
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8. ʃʳʞʥʳʡ ʪʫʨʠʟʤ ï ʧʨʦʭʦʞʜʝʥʠʝ ʤʘʨʰʨʫʪʘ ʥʘ ʣʳʞʘʭ ʚ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ 

ʛʦʜʘ ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ, ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ; 

9. ɼʞʠʧʧʠʥʛ ï ʝʟʜʘ ʥʘ ʧʦʣʥʦʧʨʠʚʦʜʥʦʤ ʚʥʝʜʦʨʦʞʥʦʤ ʘʚʪʦʤʦʙʠʣʝ ʧʦ 

ʙʝʟʜʦʨʦʞʴʶ ʠ ʧʨʝʦʜʦʣʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ; 

10. ʄʦʪʦʧʘʨʘʧʣʘʥʠʥʛ ï ʧʦʣʝʪ ʚ ʚʦʟʜʫʭʝ ʥʘ ʩʚʝʨʭʣʝʛʢʦʤ ʣʝʪʘʪʝʣʴʥʦʤ 

ʘʧʧʘʨʘʪʝ, ʩʦʟʜʘʥʥʦʤ ʥʘ ʙʘʟʝ ʧʣʘʥʠʨʫʶʱʝʛʦ ʧʘʨʘʰʶʪʘ ʩ ʤʦʪʦʨʦʤ. ɺʦʟʤʦʞʝʥ ʧʝʨʝʣʝʪ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ ʙʦʣʝʝ 200 ʢʤ ʠ ʥʘ ʚʳʩʦʪʫ ʙʦʣʝʝ 3000 ʤ. 

ʉʨʝʜʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ, ʜʣʷ 

ɺʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʢʘʡʩʝʨʬʠʥʛ ʠ ʧʫʪʝʰʝʩʪʚʠʷ ʥʘ ʚʦʟʜʫʰʥʦʤ 

ʰʘʨʝ, ʚʩʣʝʜʩʪʚʠʝ ʩʠʣʴʥʦʨʘʩʯʣʝʥʝʥʥʦʛʦ ʨʝʣʴʝʬʘ, ʯʘʩʪʳʭ ʟʘʩʪʦʡʥʳʭ ʷʚʣʝʥʠʡ ʚ 

ʘʪʤʦʩʬʝʨʝ ʚ ʚʠʜʝ ʰʪʠʣʝʡ ʚ ʣʝʪʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʠ ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ ʚ ʚʝʩʝʥʥʝ-ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜ. 

ɼʣʷ ʦʮʝʥʢʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʵʢʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ɺʂʆ ʧʨʠʤʝʥʝʥ ʵʢʩʧʝʨʪʥʳʡ ʤʝʪʦʜ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʦʡ ʦʩʥʦʚʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʠʜʦʚ ʪʫʨʠʟʤʘ. 

ʀʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʛʨʘʜʘʮʠʷ ʦʮʝʥʦʢ: 

1) ʅʘʣʠʯʠʝ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʚʠʜʦʚ ʩʧʦʨʪʘ ï 1 ʙʘʣʣ; 

2) ʆʪʩʫʪʩʪʚʠʝ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 
ʚʠʜʦʚ ʩʧʦʨʪʘ ï 0 ʙʘʣʣʦʚ. 

ʈʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʦʮʝʥʝʥ ʜʣʷ ʢʘʞʜʦʛʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʇʊʂ 

ɺʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ (ʪʘʙʣ. 4). 

ʀʩʭʦʜʷ ʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʵʢʦʣʦʛʦ-

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ɺʂʆ, ʟʜʝʩʴ ʤʦʞʥʦ ʨʘʟʚʠʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʠʜʳ 

ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʪʫʨʠʟʤʘ: ʨʘʬʪʠʥʛ, ʢʘʷʢʠʥʛ, ʜʘʡʚʠʥʛ; ʘʣʴʧʠʥʠʟʤ, ʛʦʨʥʳʡ ʪʫʨʠʟʤ, 

ʩʧʝʣʝʦʪʫʨʠʟʤ, ʜʞʠʧʧʠʥʛ, ʤʘʫʥʪʠʥʛʙʘʡʢʠʥʛ; ʧʦʣʝʪʳ ʥʘ ʚʦʟʜʫʰʥʦʤ ʰʘʨʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ ʵʢʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʠʜʦʚ 

ʪʫʨʠʟʤ 

 

ʊʘʙʣ. 3. ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ɺʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ 

ʈʝʢʠ ʆʟʝʨʘ ɺʦʜʦʭʨʘʥʠʣʠʱʘ  
ʅʘʟʚʘʥʠʝ ɼʣʠʥʘ, ʢʤ ʉʢʦʨʦʩʪʴ 

ʪʝʯʝʥʠʷ, 

ʤ/ʩ 

ʅʘʟʚʘʥʠʝ ɻʣʫʙʠʥʘ 

(ʤʘʢʩ), 

ʤ 

ʅʘʟʚʘʥʠʝ ɻʣʫʙʠʥʘ, 

ʤ 

ʀʨʪʳʰ 1700 (ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ 

ɺʦʩʪʦʯʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ) 

300 ɿʘʡʩʘʥ 10 ɹʫʭʪʘʨʤʠʥʩʢʦʝ 91 

ɹʫʭʪʘʨʤʘ 336 407 ɸʣʘʢʦʣʴ  54 ʋʩʪʴ-

ʂʘʤʝʥʦʛʦʨʩʢʦʝ 

64 

ʋʙʘ 278 170 ʄʘʨʢʘʢʦʣʴ 14 ʐʫʣʴʙʠʥʩʢʦʝ  42 

ʋʣʴʙʘ 156 100 ʉʠʙʠʥʩʢʠʝ 

ʦʟʝʨʘ 

38   

ʅʘʨʳʤ 105 50 ɹʦʣʴʰʦʝ 3   

ʂʫʨʯʫʤ 218 60 ɸʡʳʨʪʘʫ 7   

ʂʘʣʴʜʞʠʨ 120 15 ɼʫʙʳʛʘʣʠʥʩʢʦʝ 11   

ʕʤʝʣʴ 250 11 ʐʳʙʳʥʜʳʢʦʣʴ    

ʂʦʢʧʝʢʪʳ 236 300 ʈʘʭʤʘʥʦʚʩʢʦʝ 30   
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ʋʨʜʞʘʨ 206 13     

ʏʘʛʘʥ  295 300     

ɸʷʛʦʟ 492 10     

 

ʊʘʙʣ. 4. ʆʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʘ ʵʢʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ɺʦʩʪʦʯʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ ʜʣʷ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʪʫʨʠʟʤʘ 

ʅʘʟʚʘʥʠʝ ʇʊʂ ɺʠʜʳ ʪʫʨʠʟʤʘ 

ʨ
ʘ
ʬ
ʪ
ʠ
ʥ
ʛ

 

ʢ
ʘ
ʷ
ʢ
ʠ
ʥ
ʛ

 

ʜ
ʘ
ʡ
ʚ
ʠ
ʥ
ʛ

 

ʤ
ʘ
ʫ
ʥ
ʪ
ʠ
ʥ
ʙ
ʘ
ʡ
ʢ
ʠ
ʥ
ʛ

 

ʩ
ʧ
ʝ
ʣ
ʝ
ʦ
ʪ
ʫ
ʨ
ʠ
ʟ
ʤ

 

ʘ
ʣ
ʴ
ʧ
ʠ
ʥ
ʠ
ʟ
ʤ

 

ʛ
ʦ
ʨ
ʥ
ʳ
ʡ
 
ʪ
ʫ
ʨ
ʠ
ʟ
ʤ

 

ʣ
ʳ
ʞ
ʥ
ʳ
ʡ
 
ʪ
ʫ
ʨ
ʠ
ʟ
ʤ

 

 ʜ
ʞ
ʠ
ʧ
ʧ
ʠ
ʥ
ʛ

 

ʤ
ʦ
ʪ
ʦ
ʧ
ʘ
ʨ
ʘ
ʧ
ʣ
ʘ
ʥ
ʠ
ʥ

ʛ 

ʇʨʠʠʨʪʳʰʩʢʘʷ ʨʘʚʥʠʥʘ 0 0 0 1 0 0 0 1 1 1 

ʂʦʢʧʝʢʪʠʥʩʢʦ-ʏʘʨʩʢʠʡ 

ʤʝʣʢʦʩʦʧʦʯʥʠʢ 

0 0 0 1 0 0 0 1 1 1 

ɿʘʡʩʘʥʩʢʘʷ ʢʦʪʣʦʚʠʥʘ 0 0 1 0 0 0 0 1 1 1 

ɸʣʘʢʦʣʴʩʢʘʷ ʢʦʪʣʦʚʠʥʘ 0 0 1 0 0 0 0 1 1 1 

ʄʘʨʢʘʢʦʣʴʩʢʘʷ ʢʦʪʣʦʚʠʥʘ 0 0 1 1 0 0 0 1 1 1 

ʉʘʫʨ 1 1 0 1 0 1 1 1 1 0 

ʊʘʨʙʘʛʘʪʘʡ 1 1 0 1 0 1 1 1 1 0 

ʄʘʥʨʘʢ 1 1 0 1 0 0 1 1 1 0 

ɿʘʧʘʜʥʳʡ (ʈʫʜʥʳʡ) ɸʣʪʘʡ          

ʃʠʩʪʚʷʛʘ 1 1 0 1 0 0 1 1 1 1 

ʍʦʣʟʫʥ 1 1 0 1 0 0 1 1 1 1 

ʂʦʢʩʫʡʩʢʠʡ 1 1 0 1 0 0 1 1 1 1 

ʀʚʘʥʦʚʩʢʠʡ 1 1 0 1 1 1 1 1 1 1 

ʋʙʠʥʩʢʠʡ 1 1 0 1 0 0 1 1 1 1 

ʋʣʴʙʠʥʩʢʠʡ 1 1 0 1 0 0 1 1 1 1 

ʊʠʛʠʨʝʮʢʠʡ 1 1 0 1 0 0 1 1 1 1 

ʂʘʣʙʠʥʩʢʠʡ ɸʣʪʘʡ 0 0 1 1 1 0 1 1 1 1 

ʖʞʥʳʡ ɸʣʪʘʡ          

ʅʘʨʳʤʩʢʠʡ 1 1 0 1 0 0 1 1 1 1 

ʉʘʨʳʤʩʘʢʪʳ 1 1 0 1 0 1 1 1 1 1 

ʂʫʨʯʫʤʩʢʠʡ 1 1 0 1 0 1 1 1 1 1 

ɸʟʫʪʘʫ 1 1 0 1 0 0 1 1 1 1 

ʂʘʙʠʥʩʢʠʝ ʛʦʨʳ 1 1 0 1 0 1 1 1 1 1 

 
ʃʠʪʝʨʘʪʫʨʘ: 
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https://stat.gov.kz/region/264990 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʝ 15.01.2021). 
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ʛʝʦʤʦʨʬʦʣʦʛʠʠ // ɻʝʦʤʦʨʬʦʣʦʛʠʷ ʥʘ ʨʫʙʝʞʝ ʍʍI ʚʝʢʘ. ʄ.: ʀʟʜ-ʚʦ ʄɻʋ, 2000. 



166 

 

6. ʃʠʭʘʯʝʚʘ ʕ.ɸ., ʊʠʤʦʬʝʝʚ ɼ.ɸ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʛʝʦʤʦʨʬʦʣʦʛʠʷ: ʉʣʦʚʘʨʴ-ʩʧʨʘʚʦʯʥʠʢ. ï ʄ.: ʄʝʜʠʘ-
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7. ʇʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 2019-2024 ʛʦʜʳ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]. URL: https://kzgov.docdat.com/docs/404/index-262679.html(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 6.01.2022). 
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ʋɼʂ 33.481 

ʅʆʈʄɸʊʀɺʅʆ-ʇʈɸɺʆɺʓɽ ʆʉʅʆɺʓ ʆʈɻɸʅʀɿɸʎʀʀ ɸɻʈʆʊʋʈʀɿʄɸ 

 ɺ ʈɽʉʇʋɹʃʀʂɽ ʂɸɿɸʍʉʊɸʅ 

 

ʃʝʙʝʜʝʚʘ ʖ.ɺ. 
(ʉʂʋ ʠʤ. ʄ. ʂʦʟʳʙʘʝʚʘ) 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʝ ʘʢʪʫʘʣʴʥʝʝ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʘ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʮʝʣʝʡ ʫʚʝʣʠʯʝʥʠʷ ʜʦʭʦʜʦʚ 

ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʩʥʠʞʝʥʠʷ ʙʝʟʨʘʙʦʪʠʮʳ ʥʘ ʩʝʣʝ. ʄʠʨʦʚʦʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ ʩʝʣʴʩʢʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʷʚʣʷʝʪʩʷ ʘʛʨʦʪʫʨʠʟʤ, ʢʦʪʦʨʳʡ, ʢʦ ʚʩʝʤʫ ʧʨʦʯʝʤʫ, ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʦʭʨʘʥʝ ʤʝʩʪʥʳʭ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ, 

ʩʪʠʤʫʣʠʨʫʝʪ ʩʦʭʨʘʥʝʥʠʝ ʤʝʩʪʥʳʭ ʦʙʳʯʘʝʚ, ʬʦʣʴʢʣʦʨʘ, ʪʨʘʜʠʮʠʦʥʥʳʭ ʨʝʤʝʩʝʣ; 

ʧʦʚʳʰʘʝʪ ʠʥʪʝʨʝʩ ʢ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʝ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ [1]. ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ 

ʩʪʨʘʥʳ ʘʛʨʘʨʥʳʡ ʪʫʨʠʟʤ ʦʧʨʝʜʝʣʝʥ ʢʘʢ ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʜʥʘʢʦ, ʥʠ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʥʠ 

ʚ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ ʠ ʧʨʦʯʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʜʦʢʫʤʝʥʪʘʭ, 

ʜʘʥʥʳʡ ʚʠʜ ʪʫʨʠʟʤʘ ʯʝʪʢʦ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ [2]. ɼʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʨʘʟʚʠʪʠʝ 

ʘʛʨʦʪʫʨʠʟʤʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩʧʦʨʘʜʠʯʝʩʢʠʤʠ ʤʝʩʪʥʳʤʠ ʠʥʠʮʠʘʪʠʚʘʤʠ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʘʛʨʦʬʦʨʤʠʨʦʚʘʥʠʡ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʪʫʨʠʩʪʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, 

ʟʘʯʘʩʪʫʶ ʥʝ ʥʘʭʦʜʷʱʠʤʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʠ ʫ ʤʝʩʪʥʳʭ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ [3,4,5]. 

ɺ ʢʦʥʪʝʢʩʪʝ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʚʦʧʨʦʩʳ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʘʛʨʘʨʥʦʛʦ ʪʫʨʠʟʤʘ. 

ɺʩʷ ʥʘʰʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʨʝʛʫʣʠʨʫʝʪʩʷ ʟʘʢʦʥʘʤʠ ʠ ʧʨʘʚʠʣʘʤʠ, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʨʘʚʦʚʦʡ ʦʩʥʦʚʦʡ ʪʫʨʠʟʤʘ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʘʛʨʦʪʫʨʠʟʤʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ 

ʚʳʩʪʫʧʘʶʪ ʩʣʝʜʫʶʱʠʝ ʟʘʢʦʥʳ, ʢʦʜʝʢʩʳ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ: 

1. ɿʘʢʦʥ çʆ ʪʫʨʠʩʪʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥè [2] 

2. ʂʦʥʮʝʧʮʠʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʦʡ ʦʪʨʘʩʣʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʜʦ 2023 

ʛʦʜʘ [6] 

3. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʦʡ ʦʪʨʘʩʣʠ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ ʥʘ 2019-2025 ʛʦʜʳ [7] 

4. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʂ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʪʫʨʠʩʪʩʢʦʡ ʦʧʝʨʘʪʦʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʝʨʝʯʥʷ 

ʜʦʢʫʤʝʥʪʦʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʤè [8] 

5. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʦʨʤ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʥʘʛʨʫʟʦʢ ʥʘ ʪʫʨʠʩʪʩʢʠʝ ʤʘʨʰʨʫʪʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʦʧʳ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ [9] 

6. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʨʘʟʚʠʪʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ ʂʘʟʘʭʩʪʘʥʝ [10] 

7. ʊʠʧʦʚʦʡ ʜʦʛʦʚʦʨ ʥʘ ʪʫʨʠʩʪʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ [11]. 
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ʇʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ, ʢ ʦʬʠʮʠʘʣʴʥʳʤ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤ 

ʜʦʢʫʤʝʥʪʘʤ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʨʝʛʫʣʠʨʫʶʱʠʤ ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʩʬʝʨʫ ʪʫʨʠʟʤʘ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: ɻʨʘʞʜʘʥʩʢʠʡ ʢʦʜʝʢʩ ʈʂ, ʂʦʜʝʢʩ ʈʂ çʆ ʥʘʣʦʛʘʭ 

ʠ ʜʨʫʛʠʭ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʣʘʪʝʞʘʭ ʚ ʙʶʜʞʝʪè, ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʡ ʢʦʜʝʢʩ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ, ɿʝʤʝʣʴʥʳʡ ʂʦʜʝʢʩ ʈʂ, ʃʝʩʥʦʡ ʢʦʜʝʢʩ ʈʂ, ɿʘʢʦʥ ʈʂ çʆ ʩʪʨʘʭʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠè, ɿʘʢʦʥ ʈʂ çʆ ʟʘʱʠʪʝ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡè, ɿʘʢʦʥ ʈʂ çʆ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠè, ɿʘʢʦʥ ʈʂ çʆ ʩʝʨʪʠʬʠʢʘʮʠʠè, ʇʦʩʪʘʥʦʚʣʝʥʠʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʂ çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʧʝʨʝʯʥʷ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ 

ʟʥʘʯʝʥʠʷè, ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʂ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʣʘʥʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʠ 

ʨʘʟʚʠʪʠʶ ʧʠʣʦʪʥʳʭ ʢʣʘʩʪʝʨʦʚ ʚ ʧʨʠʦʨʠʪʝʪʥʳʭ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʢʠè, ʪʘʢʞʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʢʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ ʂʘʟʘʭʩʪʘʥʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʦʛʣʘʰʝʥʠʷ, ʟʘʢʣʶʯʝʥʥʳʝ 

ʈʝʩʧʫʙʣʠʢʦʡ ʂʘʟʘʭʩʪʘʥ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʪʫʨʠʟʤʫ, ʠ ʥʦʨʤʳ ʢʦʪʦʨʳʭ 

ʚʣʠʷʶʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ, ʨʝʘʣʠʟʘʮʠʶ ʠ ʧʨʦʜʚʠʞʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʪʫʨʧʨʦʜʫʢʪʘ: 

ɼʠʨʝʢʪʠʚʘ ʉʦʚʝʪʘ ɽʚʨʦʧʝʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ çʆ ʧʫʪʝʰʝʩʪʚʠʷʭ, 

ʦʪʧʫʩʢʘʭ ʠ ʧʦʝʟʜʢʘʭ, ʚʢʣʶʯʘʶʱʠʭ ʚʩʝè, ʧʦʜʧʠʩʘʥʥʘʷ ʚ ʃʶʢʩʝʤʙʫʨʛʝ, ɻʘʘʛʩʢʘʷ 

ʜʝʢʣʘʨʘʮʠʷ ʧʦ ʪʫʨʠʟʤʫ, ʄʘʥʠʣʴʩʢʘʷ ʜʝʢʣʘʨʘʮʠʷ ʧʦ ʤʠʨʦʚʦʤʫ ʪʫʨʠʟʤʫ, ʌʨʘʥʢʬʫʨʪʩʢʘʷ 

ʪʘʙʣʠʮʘ, ʍʘʨʪʠʷ ʪʫʨʠʟʤʘ, ʆʩʘʢʩʢʘʷ ʜʝʢʣʘʨʘʮʠʷ ʪʳʩʷʯʝʣʝʪʠʷ ʠ ʜʨʫʛʠʝ [12]. 

ʉʫʱʥʦʩʪʴ ʘʛʨʘʨʥʦʛʦ ʪʫʨʠʟʤʘ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʨʘʩʢʨʳʚʘʝʪʩʷ ʚ 

ʇʦʩʪʘʥʦʚʣʝʥʠʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʪ 30 ʠʶʥʷ 2017 ʛʦʜʘ ˉ 406 çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʂʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʦʡ ʦʪʨʘʩʣʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʜʦ 2023 

ʛʦʜʘè. ʇʨʠʚʝʜʝʥʥʘʷ ʚ ʂʦʥʮʝʧʮʠʠ ʬʦʨʤʫʣʠʨʦʚʢʘ ʜʘʥʥʦʛʦ ʧʦʥʷʪʠʷ ʟʚʫʯʠʪ ʪʘʢ: çʕʪʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ʪʫʨʠʟʤʘ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʠʤ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʨʠʝʟʞʠʤ ʛʦʩʪʷʤ ʢʦʤʧʣʝʢʩʥʳʭ 

ʫʩʣʫʛ ʧʦ ʧʨʦʞʠʚʘʥʠʶ, ʦʪʜʳʭʫ, ʧʠʪʘʥʠʶ, ʵʢʩʢʫʨʩʠʦʥʥʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ, ʦʨʛʘʥʠʟʘʮʠʠ 

ʜʦʩʫʛʘ ʠ ʩʧʦʨʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʨʳʙʘʣʢʠ ʠ ʦʭʦʪʳ, ʧʨʠʦʙʨʝʪʝʥʠʶ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ, 

ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʥʷʪʠʷ ʘʢʪʠʚʥʳʤʠ ʚʠʜʘʤʠ ʪʫʨʠʟʤʘ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠè. 

ɸʛʨʘʨʥʳʡ ʪʫʨʠʟʤ ʠ ʩʝʣʴʩʢʠʡ ʪʫʨʠʟʤ ʦʪʦʞʜʝʩʪʚʣʷʶʪʩʷ, ʢʘʢ ʠ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʨʦʛʨʘʤʤʝ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʦʡ ʦʪʨʘʩʣʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘ 2019-2025 ʛʦʜʳ [6,7]. 

ʆʜʥʘʢʦ ʚ ʦʩʥʦʚʥʦʤ ɿʘʢʦʥʝ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʤ ʪʫʨʠʩʪʠʯʝʩʢʫʶ ʩʬʝʨʫ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ ʚ ʮʝʣʦʤ, ʘ ʠʤʝʥʥʦ ʚ ɿʘʢʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʪ 13 ʠʶʥʷ 2001 ʛʦʜʘ ˉ 

211-II çʆ ʪʫʨʠʩʪʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥè ʠ ʚ ʠʥʳʭ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ ʦʧʨʝʜʝʣʝʥʠʝ çʘʛʨʦʪʫʨʠʟʤʘè ʥʝ ʧʨʠʚʦʜʠʪʩʷ, ʪ.ʝ. ʬʘʢʪʠʯʝʩʢʠ ʯʝʪʢʦʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʜʘʥʥʦʛʦ ʪʝʨʤʠʥʘ ʦʪʩʫʪʩʪʚʫʝʪ [2]. ɺ ʚʳʰʝʥʘʟʚʘʥʥʦʡ 

ʢʦʥʮʝʧʮʠʠ ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, 

ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʣʠ ʙʳ ʮʝʣʷʤ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʠ 

ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʨʝʛʠʦʥʦʚ, ʟʘʥʷʪʳʭ ʚ ʩʬʝʨʝ ʘʛʨʘʨʥʦʛʦ ʪʫʨʠʟʤʘ, ʦʪʤʝʯʘʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʩʦʙʠʡ, ʦʢʘʟʘʥʠʷ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʡ ʧʦʤʦʱʠ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʧʦʤʦʱʠ ʚ ʧʨʦʜʚʠʞʝʥʠʠ ʠʭ ʙʠʟʥʝʩʘ ʛʨʘʞʜʘʥʘʤ, 

ʞʝʣʘʶʱʠʤ ʦʪʢʨʳʪʴ ʦʙʲʝʢʪʳ ʘʛʨʦʪʫʨʠʟʤʘ [6]. ɺ ʥʝʡ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʥʝʢʦʪʦʨʳʝ ʤʝʨʳ, 

ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʙʳ ʜʦʩʪʠʞʝʥʠʶ ʵʪʠʭ ʮʝʣʝʡ ʠ ʙʣʘʛʦʧʨʠʷʪʩʪʚʦʚʘʣʘ 

ʩʪʘʥʦʚʣʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʘʛʨʘʨʥʦʛʦ ʪʫʨʠʟʤʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ʊʘʢ, ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʚʚʝʜʝʥʠʝ ʪʘʢʠʭ ʧʦʥʷʪʠʡ ʢʘʢ "ʘʛʨʦʪʫʨʠʩʪʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ" ʠ "ʩʝʣʴʩʢʠʡ ʪʫʨʠʟʤ"; ʤʝʨʳ 

ʧʦ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʠ ʧʨʦʧʘʛʘʥʜʝ ʘʛʨʦʪʫʨʠʟʤʘ ʠ ʨʘʟʚʠʪʠʝ ʘʛʨʦʪʫʨʠʩʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚ 

ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʯʪʦ ʚʤʝʥʷʝʪʩʷ ʚ ʦʙʷʟʘʥʥʦʩʪʠ ʤʝʩʪʥʳʤ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʦʨʛʘʥʘʤ 

ʚʣʘʩʪʠ. ʀʜʝʥʪʠʯʥʳʝ ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʂʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʦʡ ʦʪʨʘʩʣʠ ʈʂ ʜʦ 

2023 ʛʦʜʘ, ʧʨʠʥʷʪʦʡ ʚ 2017 ʛʦʜʫ, ʬʦʨʤʫʣʠʨʦʚʢʠ, ʪʘʢʞʝ ʥʘʰʣʠ ʦʪʨʘʞʝʥʠʝ ʚ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʦʡ ʦʪʨʘʩʣʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘ 

2019-2025 ʛʦʜʳ [6,7].  
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ʊʨʝʙʫʝʪ ʚʥʠʤʘʥʠʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʦ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʇʨʦʛʨʘʤʤʝ ʚʚʝʜʝʥʠʝ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʧʦʥʷʪʠʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ ʚ 2019 ʛʦʜ, ʥʦ ʥʘ ʪʝʢʫʱʠʡ ʧʝʨʠʦʜ ʦʥʠ ʪʘʢ ʠ 

ʥʝ ʥʘʰʣʠ ʥʠʢʘʢʦʛʦ ʦʪʨʘʞʝʥʠʷ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʘʭ ʂʘʟʘʭʩʪʘʥʘ. ʊʘʢʞʝ 

ʚʳʟʳʚʘʝʪ ʠʥʪʝʨʝʩ, ʯʪʦ ʥʝ ʫʢʘʟʳʚʘʶʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʩʨʦʢʠ ʨʝʘʣʠʟʘʮʠʠ ʧʫʥʢʪʘ ʦ ʨʘʟʚʠʪʠʠ 

ʘʛʨʦʪʫʨʠʩʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʠ, ʧʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʜʣʷ ʝʛʦ ʠʩʧʦʣʥʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʠ ʧʨʦʧʘʛʘʥʜʳ ʘʛʨʦʪʫʨʠʟʤʘ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʥʝʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʧʨʦʷʚʣʷʝʤʘʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʘʢʠʭ ʪʝʨʤʠʥʦʚ, ʢʘʢ çʘʛʨʦʪʫʨʠʟʤè 

ʠ çʩʝʣʴʩʢʠʡ ʪʫʨʠʟʤè ʚ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʜʦʢʫʤʝʥʪʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʩʠʥʦʥʠʤʦʚ, ʚʤʝʩʪʝ ʩ ʪʝʤ, ʧʣʘʥʠʨʫʝʪʩʷ ʚʚʝʜʝʥʠʝ ʪʦʣʴʢʦ ʧʦʥʷʪʠʷ çʩʝʣʴʩʢʠʡ ʪʫʨʠʟʤè, ʧʨʠ 

ʵʪʦʤ ʧʨʠʤʝʥʷʶʪʩʷ ʪʝʨʤʠʥʳ çʘʛʨʦʪʫʨʠʩʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴè ʠ çʘʛʨʦʪʫʨʠʩʪʠʯʝʩʢʠʝ 

ʦʙʲʝʢʪʳè. 

ʆʪʨʘʩʣʴ ʪʫʨʠʟʤʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʥʘʨʷʜʫ ʩ ʠʥʳʤʠ ʬʠʥʘʥʩʦʚʳʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʤʝʨ. ʆʪʤʝʥʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʰʘʛʦʚ ʚ ʜʘʥʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʊʘʢ, ʩʨʝʜʠ ʣʠʮ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʪʫʨʠʩʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʣʠʮʝʥʟʠʨʦʚʘʥʠʶ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʦʜʣʝʞʘʪ ʪʦʣʴʢʦ 

ʪʫʨʦʧʝʨʘʪʦʨʳ [2]. ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʚʦʡʩʪʚʝʥʥʦ, ʧʦʩʢʦʣʴʢʫ 

ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʣʠʮʘ ʤʦʛʫʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʵʪʠʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 

ɺ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʪʫʨʠʩʪʦʚ, ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʙʷʟʘʪʝʣʴʥʦʝ ʩʪʨʘʭʦʚʘʥʠʝ 

ʪʫʨʠʩʪʦʚ [13]. 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʠ ʧʨʦʜʚʠʞʝʥʠʠ ʠʥʜʫʩʪʨʠʠ ʪʫʨʠʟʤʘ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ ʠʛʨʘʝʪ ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʪʫʨʠʩʪʠʯʝʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ, ʩʦʟʜʘʥʥʘʷ ʧʨʠ ʧʦʜʜʝʨʞʢʝ 

ʇʨʝʟʠʜʝʥʪʘ ʈʂ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʦʪʨʘʩʣʝʚʦʡ ʘʩʩʦʮʠʘʮʠʝʡ ʠ ʦʪʥʦʩʠʪʩʷ ʢ 

ʥʝʢʦʤʤʝʨʯʝʩʢʠʤ ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʂʘʟʘʭʩʪʘʥʘ. ɺ ʝʝ ʩʦʩʪʘʚ ʚʭʦʜʷʪ 

ʙʦʣʝʝ 200 ʯʣʝʥʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʊʫʨʠʩʪʠʯʝʩʢʠʝ ʠ ʩʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ, ʦʙʲʝʢʪʳ ʆʆʇʊ 

ʈʂ, ɺʋɿʳ, ʉʄʀ, ʘʚʠʘʢʦʤʧʘʥʠʠ ʠ ʪ.ʜ. ʉʨʝʜʠ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʘʥʥʦʡ 

ʘʩʩʦʮʠʘʮʠʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

1) ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʦʡ ʦʪʨʘʩʣʠ ʈʂ; 

2) ʫʯʘʩʪʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ ʧʦ ʪʫʨʠʟʤʫ; 

3) ʵʢʩʧʝʨʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ; 

4) ʧʨʦʜʚʠʞʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʨʦʜʫʢʪʘ; 

5) ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʦ ʯʣʝʥʦʚ ʘʩʩʦʮʠʘʮʠʠ; 

6) ʦʙʫʯʝʥʠʝ, ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ, ʦʢʘʟʘʥʠʝ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ [12]. 

ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʝʡ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ 

ʝʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, ʛʠʜʦʚ, ʵʢʩʢʫʨʩʦʚʦʜʦʚ ʠ 

ʠʥʩʪʨʫʢʪʦʨʦʚ ʪʫʨʠʟʤʘ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʭʦʞʜʝʥʠʝ ʚ ʨʝʝʩʪʨ ʠʤʝʝʪ ʜʦʙʨʦʚʦʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ. ɼʘʥʥʳʡ ʰʘʛ ʧʦʟʚʦʣʠʪ ʦʙʝʟʦʧʘʩʠʪʴ ʠʥʪʝʨʝʩʳ ʪʫʨʠʩʪʦʚ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʠʩʧʦʣʥʝʥʠʶ ʩʚʦʠʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʠ ʧʦʚʳʩʠʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʣʠʮ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʧʝʨʝʜ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ 

ʫʩʣʫʛ [14]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʢʘʟʘʭʩʪʘʥʩʢʘʷ ʪʫʨʠʩʪʠʯʝʩʢʘʷ 

ʘʩʩʦʮʠʘʮʠʷ ʫʜʝʣʷʝʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʨʘʟʚʠʪʠʶ ʥʘʧʨʘʚʣʝʥʠʡ ʫʩʪʦʡʯʠʚʦʛʦ ʪʫʨʠʟʤʘ, 

ʵʢʦʪʫʨʠʟʤʘ ʠ ʠʥʳʭ ʚʠʜʦʚ ʪʫʨʠʟʤʘ, ʢʫʣʴʪʠʚʠʨʫʶʱʠʭ ʙʝʨʝʞʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʠʨʦʜʝ. ʀ 

ʩʨʝʜʠ ʧʨʦʝʢʪʦʚ, ʨʝʘʣʠʟʫʝʤʳʭ ʜʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʚʳʜʝʣʷʝʪʩʷ ʧʨʦʝʢʪ çʋʩʠʣʝʥʠʝ 

ʧʦʪʝʥʮʠʘʣʘ ʙʠʟʥʝʩ-ʦʨʛʘʥʠʟʘʮʠʡ ʩʝʣʴʩʢʦʛʦ ʪʫʨʠʟʤʘ ʠ ʪʫʨʠʟʤʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ 
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ʩʦʦʙʱʝʩʪʚʘʭ, ʜʣʷ ʠʥʢʣʶʟʠʚʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠè, 

ʢʦʪʦʨʳʡ ʧʨʠʟʚʘʥ ʩʨʝʜʠ ʧʨʦʯʝʛʦ ʨʘʟʚʠʚʘʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ ʩʝʣʴʩʢʠʡ 

(ʘʛʨʘʨʥʳʡ) ʪʫʨʠʟʤ.  

ɺ 2020 ʛʦʜʫ ʙʳʣʦ ʩʦʟʜʘʥʦ ʦʙʲʝʜʠʥʝʥʠʝ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ çʂʘʟʘʭʩʪʘʥʩʢʘʷ 

ʘʩʩʦʮʠʘʮʠʷ ʘʛʨʦ- ʠ ʩʝʣʴʩʢʦʛʦ ʪʫʨʠʟʤʘè, ʠʟʙʨʘʚʰʝʝ ʩʚʦʝʡ ʤʠʩʩʠʝʡ ʩʦʜʝʡʩʪʚʠʝ ʨʦʩʪʫ 

ʙʣʘʛʦʧʦʣʫʯʠʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʝ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʦʚ 

ʂʘʟʘʭʩʪʘʥʘ.  

ʉʣʝʜʫʷ ʠʟʙʨʘʥʥʦʡ ʤʠʩʩʠʠ, ʘʩʩʦʮʠʘʮʠʷ ʘʛʨʦ- ʠ ʩʝʣʴʩʢʦʛʦ ʪʫʨʠʟʤʘ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʧʨʦʝʢʪʳ ʧʦ ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ: ʠʟʫʯʝʥʠʝ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ, 

ʚʳʷʚʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʨʘʟʚʠʪʠʷ ʘʛʨʦʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘ, ʧʦʧʫʣʷʨʠʟʘʮʠʷ 

ʘʛʨʦʪʫʨʠʟʤʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʠ ʙʠʟʥʝʩ-ʩʦʦʙʱʝʩʪʚʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ, 

ʦʙʫʯʝʥʠʝ ʠ ʥʘʣʘʞʠʚʘʥʠʝ ʢʦʥʪʘʢʪʦʚ ʩ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʣʠʮʘʤʠ, ʩʦʟʜʘʥʠʝ  

ʘʛʨʦʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʢʣʶʯʘʷ ʘʛʨʦʪʫʨʳ ʠ ʩʦʙʳʪʠʡʥʳʝ  ʤʝʨʦʧʨʠʷʪʠʷ, 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʦʚ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ, ʘʛʨʦʪʫʨʠʟʤʘ ʠ ʪ.ʜ. 

ɸʩʩʦʮʠʘʮʠʷ ʘʛʨʦ- ʠ ʩʝʣʴʩʢʦʛʦ ʪʫʨʠʟʤʘ ʥʘʯʘʣʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʥʝ ʩʪʦʣʴ ʜʘʚʥʦ ʠ 

ʥʝ ʥʘʜʝʣʝʥʘ ʧʦʣʥʦʤʦʯʠʷʤʠ, ʜʦʩʪʫʧʥʳʤʠ ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ, ʥʦ 

ʜʘʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ, ʠ ʝʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʞʝ ʩʝʡʯʘʩ ʦʢʘʟʳʚʘʝʪ 

ʩʦʜʝʡʩʪʚʠʝ ʚ ʩʦʟʜʘʥʠʠ, ʨʘʟʚʠʪʠʠ ʠ ʧʨʦʜʚʠʞʝʥʠʠ ʘʛʨʦʪʫʨʠʩʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ 

ʧʦʢʘʟʳʚʘʝʪ ʢʦʥʢʨʝʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ [15]. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʥʷʪʳʭ ʥʦʨʤʘʪʠʚʥʦ ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʪʫʨʠʩʪʠʯʝʩʢʦʡ 

ʦʪʨʘʩʣʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʫʨʠʟʤʘ ʂʘʟʘʭʩʪʘʥʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ ʨʠʩ. 1.  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʫʧʨʘʚʣʷʶʱʠʝ ʪʫʨʠʩʪʠʯʝʩʢʠʤ ʩʝʢʪʦʨʦʤ 

ʵʢʦʥʦʤʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʝʨʚʳʡ ʫʨʦʚʝʥʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʪʫʨʠʟʤʘ. ɺ ʥʝʛʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʭʦʜʷʪ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ ʂʘʟʘʭʩʪʘʥʘ, 

ʪ.ʝ. ʧʘʨʣʘʤʝʥʪ (ʉʝʥʘʪ ʠ ʄʘʞʠʣʠʩ) ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, 

ʟʘʥʠʤʘʶʱʠʝʩʷ ʧʨʘʚʦʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʬʝʨʝ ʪʫʨʠʟʤʘ. 

ʂʦʤʠʪʝʪ ʠʥʜʫʩʪʨʠʠ ʪʫʨʠʟʤʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʠʥʜʫʩʪʨʠʠ ʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ 

ʂʘʟʘʭʩʪʘʥ, ʧʦʜ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʥʘʭʦʜʷʪʩʷ 14 ʦʙʣʘʩʪʥʳʭ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩ 

ʚʭʦʜʷʱʠʤʠ ʚ ʠ ʩʦʩʪʘʚ ʫʧʨʘʚʣʝʥʠʷʤʠ ʪʫʨʠʟʤʘ, ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ. ʅʘ 

ʫʨʦʚʥʝ ʛʦʨʦʜʦʚ ʦʙʣʘʩʪʥʦʛʦ ʧʦʜʯʠʥʝʥʠʷ ʠ ʚ ʨʘʡʦʥʥʳʭ ʮʝʥʪʨʘʭ ʦʪʩʫʪʩʪʚʫʶʪ ʧʦʜʦʙʥʳʝ 

ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʯʪʦ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʥʝʜʦʩʪʘʪʢʘ 

ʠʤʝʶʱʝʡʩʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʫʨʠʟʤʦʤ.  

ʉʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʫʨʠʟʤʘ ʂʘʟʘʭʩʪʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥ 

ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʟʘʥʠʤʘʶʱʠʤʠʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠ 

ʨʝʘʣʠʮʠʝʡʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʨʦʜʫʢʪʘ. ʉʶʜʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ 

ʪʫʨʠʩʪʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ ʠ ʪʫʨʠʩʪʩʢʠʭ ʘʛʝʥʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʨʝʝʩʪʨ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʜʦʙʨʦʚʦʣʴʥʳʤ, ʥʝʠʟʚʝʩʪʥʦ ʪʦʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʂʘʟʘʭʩʪʘʥʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʪʫʨʦʧʝʨʘʪʦʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʘ ʣʠʮʝʥʟʠʷ, ʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ ʪʘʢʞʝ ʥʝ ʠʟʚʝʩʪʥʦ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ.  
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ʈʠʩ. 1. ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʪʫʨʠʟʤʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ [16] 

 

ʈʦʩʩʠʡʩʢʠʝ ʪʫʨʦʧʝʨʘʪʦʨʳ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʬʝʨʝ ʚʳʝʟʜʥʦʛʦ 

ʪʫʨʠʟʤʘ, ʦʙʷʟʘʥʳʠʤʝʪʴ ʯʣʝʥʩʪʚʦ ʚ ʦʙʲʝʜʠʥʝʥʠʠ ʪʫʨʦʧʝʨʘʪʦʨʦʚ ʠ ʝʞʝʛʦʜʥʦ ʜʝʣʘʪʴ 

ʚʟʥʦʩʳ ʚʢʦʤʧʝʥʩʘʮʠʦʥʥʳʡ ʬʦʥʜ. ʕʪʦ ʦʙʲʝʜʠʥʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ɸʩʩʦʮʠʘʮʠʷ 

çʊʫʨʧʦʤʦʱʴè. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴ ʜʘʥʥʳʡ ʦʧʳʪ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʙʳ ʟʘʱʠʪʠʪʴ ʧʨʘʚʘ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʪʫʨʠʩʪʦʚ [16].  

ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʫʨʠʟʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʦʙʲʝʢʪʦʚ 

ʠʥʜʫʩʪʨʠʠ ʪʫʨʠʟʤʘ, ʚʢʣʶʯʘʶʱʠʡ ʦʙʲʝʢʪʳ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʦʙʲʝʢʪʳ ʧʨʠʨʦʜʥʦʛʦ 

ʥʘʩʣʝʜʠʷ, ʦʙʲʝʢʪʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʦʙʲʝʢʪʳ ʠʥʜʫʩʪʨʠʠ ʨʘʟʚʣʝʯʝʥʠʡ ʠ ʪ.ʜ. 

ʅʘʢʦʥʝʮ ʯʝʪʚʝʨʪʳʡ ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ 

ʨʘʟʤʝʱʝʥʠʷ ʪʫʨʠʩʪʦʚ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʦʙʲʝʢʪʦʚ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʦʙʲʝʢʪʦʚ ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʛʦ, ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʠ ʠʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʪʫʨʠʟʤʘ ʚʝʩʦʤʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʠ ʥʘʫʯʥʘʷ ʪʫʨʠʩʪʠʯʝʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, 

ʚʩʝ ʵʣʝʤʝʥʪʳ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʪʣʠʯʘʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʧʨʠʩʫʱʠʤʠ ʪʦʣʴʢʦ ʠʤ [17]. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʚ ʩʬʝʨʝ ʪʫʨʠʟʤʘ 

ʠ ʘʛʨʦʪʫʨʠʟʤʘ ʢʘʢ ʯʘʩʪʠ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʥʝʢʦʪʦʨʳʝ ʚʳʚʦʜʳ 

ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʝʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ:  

- ʚ ɿʘʢʦʥʝ çʆ ʪʫʨʠʩʪʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥè ʠ ʠʥʳʭ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʘʭ ʦʪʩʫʪʩʪʚʫʶʪ ʧʦʥʷʪʠʷ çʘʛʨʦʪʫʨʠʟʤè (çʩʝʣʴʩʢʠʡ 

ʪʫʨʠʟʤè), çʘʛʨʦʪʫʨʠʩʪʠʯʝʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴè, çʦʙʲʝʢʪʳ ʘʛʨʦʪʫʨʠʟʤʘè, çʩʝʣʴʩʢʠʡ 

ʛʦʩʪʝʚʦʡ ʜʦʤè; 

- ʦʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ, ʢʦʪʦʨʳʡ ʙʳ ʚʢʣʶʯʘʣ ʣʠʮ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʪʫʨʠʩʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʦʙʲʝʢʪʳ ʪʫʨʠʟʤʘ, ʚʢʣʶʯʝʥʠʝ ʚ 

ʢʦʪʦʨʳʡ ʜʘʥʥʳʭ ʣʠʮ ʠ ʚʣʘʜʝʣʴʮʝʚ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʙʳʣ ʙʳ ʦʙʷʟʘʪʝʣʴʥʳʤ ʜʣʷ 

ʚʩʝʭ; 

- ʦʪʩʫʪʩʪʚʫʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ ʚʝʜʦʤʩʪʚʘʤʠ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʧʦ ʚʦʧʨʦʩʘʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʘʛʨʦʪʫʨʠʟʤʘ; 

- ʦʪʤʝʯʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʩʦʚʨʝʤʝʥʥʦʡ ʪʫʨʠʩʪʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

- ʥʝʜʦʩʪʘʪʦʢ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʚ ʦʙʣʘʩʪʠ ʪʫʨʠʟʤʘ; 

- ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʪʫʨʠʩʪʩʢʦʡ ʩʬʝʨʳ; 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʤʝʶʱʝʡʩʷ 

ʥʦʨʤʘʪʠʚʥʦ ʧʨʘʚʦʚʦʡ ʙʘʟʳ; ʪʨʝʙʫʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʠ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʛʨʘʥʪʦʚ ʠ ʣʴʛʦʪʥʳʭ ʢʨʝʜʠʪʦʚ; ʩʣʝʜʫʝʪ ʨʘʟʚʠʚʘʪʴ ʪʫʨʠʩʪʠʯʝʩʢʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ; ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʲʷʚʣʝʥʠʝ ʙʦʣʝʝ ʯʝʪʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʣʠʮ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʪʫʨʠʩʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚ ʩʚʷʟʠ ʩ ʦʪʤʝʥʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ; ʧʨʦʚʦʜʠʪʴ ʢʦʥʬʝʨʝʥʮʠʠ, ʩʝʤʠʥʘʨʳ, ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʢʫʨʩʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ; ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʫʯʝʥʦʛʦ- ʠ ʙʠʟʥʝʩ ʩʦʦʙʱʝʩʪʚ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʉʄʀ ʧʦ ʚʦʧʨʦʩʘʤ ʪʫʨʠʟʤʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʷ ʦʧʳʪʘ ʩʪʨʘʥ ʩ ʨʘʟʚʠʪʦʡ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʦʡ. 

ɺ ʦʙʣʘʩʪʠ ʘʛʨʦʪʫʨʠʟʤʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʟʘʢʨʝʧʠʪʴ 

ʧʨʝʜʣʦʞʝʥʥʳʝ ʧʦʥʷʪʠʷ; ʥʘʣʘʜʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʚʝʜʦʤʩʪʚʘʤʠ ʧʦ ʚʦʧʨʦʩʘʤ ʘʛʨʘʨʥʦʛʦ 

ʪʫʨʠʟʤʘ; ʦʙʱʠʝ ʬʫʥʢʮʠʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʘʛʨʦʪʫʨʠʩʪʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʣʝʜʫʝʪ ʚʤʝʥʠʪʴ 

ʄʠʥʠʩʪʝʨʩʪʚʫ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʥʦ ʧʨʠ ʦʙʷʟʘʪʝʣʴʥʦʤ 

ʩʦʛʣʘʩʦʚʘʥʠʠ ʩ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʦʩʢʦʣʴʢʫ ʘʛʨʦʪʫʨʠʟʤ 

ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʣʴʩʢʠʭ 

ʪʝʨʨʠʪʦʨʠʡ, ʯʪʦ ʚʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʧʦʟʚʦʣʠʪ ʯʘʩʪʴ ʩʨʝʜʩʪʚ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 
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ʋɼʂ 502.14 

ʇʈʆɹʃɽʄʓ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʇɽʈɽʍʆɼɸ ʊʈɸʅʉʇʆʈʊʅʓʍ ʉʈɽɼʉʊɺ 

ʈɽʉʇʋɹʃʀʂʀ ʂɸɿɸʍʉʊɸʅ ʅɸ ɸʃʔʊɽʈʅɸʊʀɺʅʓɽ ɺʀɼʓ ʊʆʇʃʀɺɸ 

 

ʃʳʩʘʢʦʚʘ ʊ.ʅ.,ɻʦʨʜʠʷʥʦʚʘ ɻ.ɺ., ʊʠʭʦʥʦʚ ʂ.ɸ. 
(ʉʂʋ ʠʤ. ʄ. ʂʦʟʳʙʘʝʚʘ) 

 

ʈʝʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʩʚʷʟʘʥʦ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʠ 

ʩʦʟʜʘʥʠʝʤ ʥʘ ɿʝʤʣʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʜʣʷ ʣʶʜʝʡ, 

ʛʘʨʤʦʥʠʟʘʮʠʝʡ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʠ ʧʨʠʨʦʜʳ. ʉʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʩʪʘʥʦʚʠʪʩʷ 

ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʝʨʝʨʘʩʪʘʥʠʝʤ 

ʣʦʢʘʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʧʨʠʨʦʜʫ ʚ ʛʣʦʙʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʝʩʫʨʩʳ ʠ 

ʢʦʤʧʦʥʝʥʪʳ ʚʩʝʡ ʙʠʦʩʬʝʨʳ.  

ʅʘʙʣʶʜʘʝʤʘʷ ʦʙʱʝʤʠʨʦʚʘʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ 

ʩʦʟʜʘʝʪ ʪʨʫʜʥʦʩʪʠ ʚ ʙʦʨʴʙʝ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʘʪʤʦʩʬʝʨʳ, ʧʦʯʚʳ, ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʰʫʤʘ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

ʀʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʯʠʩʣʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʭʫʜʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠ ʧʘʛʫʙʥʦ ʚʣʠʷʝʪ ʥʘ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ. ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʦʩʥʦʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʮʝʣʷʭ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʫʤʝʥʴʰʝʥʠʝʤ ʚʣʠʷʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ: 

- ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ; 

- ʥʝʡʪʨʘʣʠʟʘʪʦʨʳ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ; 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ; 

https://www.gov.kz/memleket/entities/ecogeo/press/news/details/142987?lang=ru
http://www.caresd.net/img/docs/6125.pdf
https://kaztour-association.com/
https://kaztag.kz/ru/
https://www.facebook.com/photo/?fbid=3008899742520221&set=pcb.3008928702517325
https://articlekz.com/article/32823
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- ʧʨʠʤʝʥʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʪʦʧʣʠʚʘ. 

ʇʦʥʷʪʠʝ çʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʪʦʧʣʠʚʦè ʪʦʯʥʦ ʥʝ ʦʧʨʝʜʝʣʝʥʦ: ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ çʩʧʝʮʠʘʣʴʥʦʝè, çʜʦʧʦʣʥʠʪʝʣʴʥʦʝè, 

çʟʘʤʝʥʷʶʱʝʝè ʠʣʠ çʚʪʦʨʠʯʥʦʝè ʪʦʧʣʠʚʦ, çʤʫʩʦʨʥʦʝ ʪʦʧʣʠʚʦè, çʦʪʨʘʙʦʪʘʥʥʦʝ 

ʪʦʧʣʠʚʦè. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ï ʚʠʜʳ ʪʦʧʣʠʚʘ (ʩʞʘʪʳʡ ʠ ʩʞʠʞʝʥʥʳʡ ʛʘʟ, ʙʠʦʛʘʟ, ʛʝʥʝʨʘʪʦʨʥʳʡ 

ʛʘʟ, ʧʨʦʜʫʢʪʳ ʠʟ ʙʠʦʤʘʩʩʳ, ʚʦʜʦʫʛʦʣʴʥʦʝ ʪʦʧʣʠʚʦ ʠ ʜʨ.), ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ 

ʩʥʠʞʘʝʪ ʠʣʠ ʟʘʤʝʥʷʝʪ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʙʦʣʝʝ ʜʦʨʦʛʠʭ ʠ ʨʝʜʢʠʭ ʪʠʧʦʚ. 

ʉʳʨʴʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʷʚʣʷʶʪʩʷ ʢʘʣʦʨʠʡʥʳʝ 

ʬʨʘʢʮʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʠ ʩʦʨʪʠʨʦʚʢʝ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, 

ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʦʪʭʦʜʦʚ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ, ʘʥʘʣʦʛʠʯʥʳʭ ʙʳʪʦʚʳʤ ʦʪʭʦʜʘʤ, ʘ 

ʪʘʢʞʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ [2]. 

ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʠʜʦʚ 

ʪʦʧʣʠʚʘ. ʆʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʥʦʛʠʤʠ ʢʨʠʪʝʨʠʷʤʠ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ ʵʢʦʥʦʤʠʢʘ, ʵʥʝʨʛʝʪʠʢʘ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʠ ʨʝʩʫʨʩʳ. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʠ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʜʝʣʷʶʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʚʠʜʳ ʪʦʧʣʠʚʘ ʥʘ ʛʨʫʧʧʳ: ʥʝʬʪʴ (ʜʦʙʘʚʣʝʥʥʳʝ ʩʧʠʨʪʳ, ʩʣʦʞʥʳʝ ʵʬʠʨʳ, ʤʘʩʣʘ); 

ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʞʠʜʢʦʩʪʠ; ʚʠʜʳ ʩʧʠʨʪʦʚʦʛʦ ʪʦʧʣʠʚʘ (ʤʝʪʘʥʦʣ, ʵʪʘʥʦʣ ʠ ʠʭ ʩʤʝʩʠ ʩ 

ʚʳʩʦʢʠʤʠ ʩʧʠʨʪʘʤʠ); ʛʘʟʦʦʙʨʘʟʥʳʝ ʚʠʜʳ ʪʦʧʣʠʚʘ (ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʞʘʪʠʝ ʠ ʩʞʠʞʝʥʠʝ). 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʬʪʷʥʳʭ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʪʦʧʣʠʚ ʪʝʭʥʠʯʝʩʢʠʝ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʚ ʦʩʥʦʚʥʦʤ ʦʩʪʘʶʪʩʷ 

ʥʝʠʟʤʝʥʥʳʤʠ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʠʨʪʦʚʳʭ ʠ ʛʘʟʦʚʳʭ ʪʦʧʣʠʚ ʥʝʦʙʭʦʜʠʤʦ 

ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʜʚʠʛʘʪʝʣʴ ʠ ʩʦʟʜʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʙʦʨʪʦʚʳʝ ʪʦʧʣʠʚʥʳʝ ʭʨʘʥʠʣʠʱʘ. 

ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ - ʤʝʪʘʥʦʣ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʩʯʠʪʘʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʢʠ ʢ 

ʙʝʥʟʠʥʫ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʵʢʦʥʦʤʠʠ ʙʝʥʟʠʥʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʤʦʱʥʦʩʪʠ, ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ, ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʪʦʢʩʠʯʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ ʫʩʪʨʘʥʝʥʠʶ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʩʪʘʙʠʣʠʟʘʪʦʨʘʭ (ʧʦʩʢʦʣʴʢʫ ʧʨʠ 

ʜʦʙʘʚʣʝʥʠʠ ʤʝʪʘʥʦʣʘ ʚ ʙʝʥʟʠʥ ʩʤʝʩʴ ʦʩʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʡ, ʠ ʘʚʪʦʤʦʙʠʣʴ ʤʦʞʝʪ 

ʩʚʦʙʦʜʥʦ ʨʘʙʦʪʘʪʴ ʚ ʫʤʝʨʝʥʥʳʭ ʟʦʥʘʭ). 

ʌʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʩʝʭ ʚʠʜʦʚ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ 

(ʢʨʦʤʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ) ʚʳʰʝ, ʯʝʤ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʝʥʟʠʥʘ ʠʟ ʥʝʬʪʠ, ʘ ʩʪʦʠʤʦʩʪʴ 

ʝʜʠʥʠʮʳ ʧʨʦʙʝʛʘ ʩʥʠʞʘʝʪʩʷ ʥʘ 15% ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʠʜʦʚ 

ʪʦʧʣʠʚʘ, ʪ.ʦ. ʨʘʟʥʠʮʘ ʚ ʩʪʦʠʤʦʩʪʠ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʜʦʩʪʘʪʦʯʥʦ 

ʵʬʬʝʢʪʠʚʝʥ ʛʘʟʦʚʳʡ ʚʠʜ ʪʦʧʣʠʚʘ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʩʪʨʘʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʠʨʦʚʳʭ 

ʣʠʜʝʨʦʚ ʧʦ ʜʦʙʳʯʝ ʛʘʟʘ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʤʦʱʥʦʛʦ ʪʦʧʣʠʚʘ ʚʦʜʦʨʦʜʥʦʝ 

ʪʦʧʣʠʚʦ. ʋʯʠʪʳʚʘʷ ʙʝʟʛʨʘʥʠʯʥʦʩʪʴ ʨʝʩʫʨʩʦʚ ʠ ʦʪʩʫʪʩʪʚʠʝ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʧʨʦʜʫʢʪʘʭ ʩʛʦʨʘʥʠʷ, ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʫʜʝʪ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʤ. ʆʩʥʦʚʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʜʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʳʩʦʢʘʷ ʚʟʨʳʚʯʘʪʦʩʪʴ, ʥʠʟʢʘʷ 

ʧʣʦʪʥʦʩʪʴ ʠ ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʚʦʜʦʨʦʜʘ ʚ 3-5 ʨʘʟ ʧʨʝʚʳʰʘʶʪ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝʬʪʷʥʦʛʦ ʪʦʧʣʠʚʘ. ʕʪʦʪ 

ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʧʦʠʩʢʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ 

ʩʧʦʩʦʙʳ ʩʜʝʣʘʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʠ ʙʝʟʦʧʘʩʥʳʤ [3]. 

ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʧʘʨʢ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩʦʩʪʘʚʣʷʝʪ 4,8 ʤʠʣʣʠʦʥʦʚ ʰʪʫʢ 

ʘʚʪʦʤʦʙʠʣʝʡ. ɼʦʣʷ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ (ʩʝʜʘʥʳ ʠ ʚʥʝʜʦʨʦʞʥʠʢʠ) ʚ ʧʘʨʢʝ ʩʦʩʪʘʚʣʷʝʪ 

76,4% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ. ʀʟ ʵʪʦʛʦ ʯʠʩʣʘ 21,6% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʦʤʤʝʨʯʝʩʢʠʝ 
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ʘʚʪʦʤʦʙʠʣʠ. ɻʨʫʟʦʚʳʝ ʠ ʩʧʝʮʪʨʘʥʩʧʦʨʪ ʩʦʩʪʘʚʣʷʝʪ 579000, ʣʝʛʢʦʚʳʝ ʢʦʤʤʝʨʯʝʩʢʠʝ 

ʘʚʪʦʤʦʙʠʣʠ 91000, ʘʚʪʦʙʫʩʳ 102000 [4]. 

ʇʦ ʚʦʟʨʘʩʪʫ ʩʨʝʜʠ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʝʦʙʣʘʜʘʶʪ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ 

ʩʪʘʨʰʝ 15 ʣʝʪ (82%), ʜʣʷ ʣʝʛʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʵʪʦ ʮʠʬʨʘ ʥʠʞʝ ʠ ʩʦʩʪʘʚʣʷʝʪ (67%), ʥʘ 

ʜʦʣʶ ʘʚʪʦʤʦʙʠʣʝʡ ʦʪ 10-15 ʣʝʪ ʩʨʝʜʠ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (4%), ʣʝʛʢʦʚʦʛʦ ʥʘʦʙʦʨʦʪ 

ʙʦʣʴʰʝ ʚ ʪʨʠ ʨʘʟʘ (12%), ʘʚʪʦʤʦʙʠʣʠ çʤʦʣʦʞʝè 10 ʣʝʪ ʩʦʩʪʘʚʣʷʶʪ 14% ʚ ʛʨʫʟʦʚʦʤ 

ʪʨʘʥʩʧʦʨʪʝ ʠ 21% ʚ ʣʝʛʢʦʚʦʤ.  

ɸʚʪʦʙʫʩʥʳʭ ʧʘʨʢ ʪʘʢʞʝ ʩʯʠʪʘʝʪʩʷ çʫʩʪʘʨʝʚʰʠʤè 52% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʩʦʩʪʘʚʣʷʶʪ ʘʚʪʦʙʫʩʳ ʩʪʘʨʰʝ 15 ʣʝʪ, ʜʣʷ ʣʝʛʢʦʚʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʘʚʪʦʤʦʙʠʣʝʡ ʵʪʦʪ 

ʧʨʦʮʝʥʪ ʥʘ 2 ʥʠʞʝ. ʅʘ ʜʦʣʶ ʘʚʪʦʙʫʩʦʚ çʚʦʟʨʘʩʪʦʤè ʦʪ 10 ʜʦ 15 ʣʝʪ ʧʨʠʭʦʜʠʪʩʷ ï 18%, 

ʪʦʛʜʘ ʢʘʢ ʣʝʛʢʦʚʳʝ ʢʦʤʤʝʨʯʝʩʢʠʝ ʘʚʪʦʤʦʙʠʣʠ ï 12% (-6%). 30% ʘʚʪʦʙʫʩʦʚ ʠ 35% 

ʣʝʛʢʦʚʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʨʘʥʩʧʦʨʪ ʜʦ 10 ʣʝʪ [4].  

ʅʘʠʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʂʘʟʘʭʩʪʘʥʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʉʝʚʝʨʦ-

ʂʘʟʘʭʩʪʘʥʩʢʫʶ ʦʙʣʘʩʪʴ (26,3 ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ 100 ʯʝʣʦʚʝʢ), ʛ. ɸʣʤʘʪʳ (25,9 

ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ 100 ʯʝʣʦʚʝʢ), ʛ. ʅʫʨ-ʉʫʣʪʘʥ (25 ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ 100 ʯʝʣʦʚʝʢ), 

ɸʢʤʦʣʠʥʩʢʫʶ ʦʙʣʘʩʪʴ (24,2 ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ 100 ʯʝʣʦʚʝʢ) ʠ ɸʣʤʘʪʠʥʩʢʫʶ ʦʙʣʘʩʪʴ (23,8 

ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ 100 ʯʝʣʦʚʝʢ). ʅʘʠʤʝʥʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʦʪʥʦʩʠʪʩʷ ʢ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ (14,2 ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ 100 ʯʝʣʦʚʝʢ). 

ʇʦʧʫʣʷʨʥʦʩʪʴʶ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʧʦʣʴʟʫʝʪʩʷ ʪʨʘʥʩʧʦʨʪ ʩ ʦʙʲʝʤʦʤ ʜʚʠʛʘʪʝʣʷ ʦʪ 

1500 ʜʦ 2000 ʢʫʙ.ʩʤ. ɼʘʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʟʘʥʠʤʘʝʪ 42% ʚʩʝʛʦ ʘʚʪʦʧʘʨʢʘ. ʇʦ 

ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʙʝʥʟʠʥʘ, ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʜʦʣʷ ʘʚʪʦʤʦʙʠʣʝʡ ʩ 

ʦʙʲʝʤʦʤ ʜʚʠʛʘʪʝʣʷ ʦʪ 1100 ʜʦ 1500 ʢʫʙ.ʩʤ. ʠ ʦʪ 1500 ʜʦ 2000 ʢʫʙ.ʩʤ. ʙʫʜʝʪ ʨʘʩʪʠ. 15% 

ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʦʪʥʦʩʠʪʩʷ ʢ ʪʨʘʥʩʧʦʨʪʫ ʩ ʦʙʲʝʤʦʤ ʜʚʠʛʘʪʝʣʷ ʦʪ 2000 ʩʤ
3
 ʜʦ 

2500 ʩʤ
3
. 

ʆʩʥʦʚʥʳʤ ʚʠʜʦʤ ʪʦʧʣʠʚʘ ʜʣʷ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʙʝʥʟʠʥ. ɿʘ 

ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʜʦʣʷ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʙʝʥʟʠʥʝ ʩʥʠʟʠʣʘʩʴ ʩ 98,30% ʜʦ 92,91%. 

ʇʝʨʝʭʦʜ ʥʘʩʝʣʝʥʠʷ ʥʘ ʘʚʪʦʤʦʙʠʣʠ ʩ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʚʠʜʦʤ ʪʦʧʣʠʚʘ ʤʳ ʩʚʷʟʳʚʘʝʤ ʩ 

ʨʦʩʪʦʤ ʮʝʥʳ ʥʘ ʙʝʥʟʠʥ, ʫʣʫʯʰʝʥʠʝʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʫʩʣʦʚʠʡ, 

ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʧʝʨʝʭʦʜ ʥʘ ʧʨʦʯʠʝ ʚʠʜʳ ʪʦʧʣʠʚʘ (ʨʠʩ. 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1. ɺʠʜʳ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʜʣʷ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʂʘʟʘʭʩʪʘʥ [4] 

ʅʘ 01.08.2019 ʛ. ʘʚʪʦʤʦʙʠʣʠ ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 10 ʣʝʪ ʩʦʩʪʘʚʠʣʠ 60% ʦʪ ʦʙʱʝʛʦ 

ʦʙʲʝʤʘ ʘʚʪʦʧʘʨʢʘ ʩʪʨʘʥʳ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʥʘʙʣʶʜʘʝʪʩʷ ʪʨʝʥʜ ʥʘ ʦʙʥʦʚʣʝʥʠʝ 

ʘʚʪʦʧʘʨʢʘ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ.  

ʙʝʥʟʠʥ

ʜʠʟʝʣʴʥʦʝ 
ʪʦʧʣʠʚʦ

ʛʘʟʦʙʘʣʦʥʥʦʝ

ʩʤʝʰʘʥʥʦʝ

ʵʣʝʢʪʨʠʯʝʩʢʦʝ 

ʥʝ ʫʢʘʟʘʥ ʚʠʜ 
ʪʦʧʣʠʚʘ
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ʉ ʢʦʥʮʘ 1990-ʭ ʛʦʜʦʚ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʂʘʟʘʭʩʪʘʥʝ ʫʪʨʦʠʣʦʩʴ ʟʘ ʩʯʝʪ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʩʪʨʘʥʳ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʪʘʢʞʝ 

ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ: ʥʘʧʨʠʤʝʨ, ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚʳʭʦʜʠʪ 

ʙʝʥʟʠʥ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 85% ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʟʘ ʥʠʤ ʩʣʝʜʫʶʪ 

ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ (13%), ʩʞʠʞʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʛʘʟ (ʉʇɻ) ʠ ʩʞʠʞʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʛʘʟ 

(ʉʅɻ), ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʪʦʣʴʢʦ 1% ʦʪ ʦʙʱʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʪʦʧʣʠʚʝ.  

ʉʣʘʙʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʦʪʨʘʩʣʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʪʘʢʞʝ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʦʩʥʦʚʳ. ɼʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ ʚ ʩʬʝʨʝ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʧʨʠʥʷʪʳ ɿʘʢʦʥʳ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ çʆʙ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠ ʠ ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠè ʠ çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʠ 

ʜʦʧʦʣʥʝʥʠʡ ʚ ʥʝʢʦʪʦʨʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʦ ʚʦʧʨʦʩʘʤ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠè ʦʪ 13 ʷʥʚʘʨʷ 2012 ʛʦʜʘ, ʘ ʪʘʢʞʝ 

ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʦʙ ʫʩʪʘʥʦʚʣʝʥʠʠ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʘ ʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʦʝ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ: 

1) ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʯʘʩʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩ ʙʦʣʴʰʠʤ ʩʨʦʢʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʚʠʜʫ ʝʛʦ 
ʜʝʰʝʚʠʟʥʳ; 

2) ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʡ ʚ ʧʣʘʥʝ ʤʦʙʠʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ, 

ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʯʘʩʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ʘʚʪʦʤʦʙʠʣʠ); 

3) ʦʪʩʫʪʩʪʚʠʝ ʤʝʭʘʥʠʟʤʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʙʦʣʝʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʯʘʩʪʥʳʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʦʪʜʝʣʴʥʳʤʠ ʛʨʘʞʜʘʥʘʤʠ; 

4) ʧʨʦʙʝʣʳ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʝ ʚ ʩʬʝʨʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʦʙʥʦʚʣʝʥʠʷ 

ʘʚʪʦʧʘʨʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʘʨʢʘ; 

5) ʩʣʘʙʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʧʦ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʠʥʥʦʚʘʮʠʡ ʚ ʩʬʝʨʝ 
ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʣʘʙʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ 

ʤʝʞʜʫ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠ ʯʘʩʪʥʳʤ ʩʝʢʪʦʨʦʤ ʵʢʦʥʦʤʠʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʨʘʟʚʠʪʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʠʥʥʦʚʘʮʠʡ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʚʠʛʘʪʝʣʷʭ, ʢʘʩʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʂʘʟʘʭʩʪʘʥʘ. 

ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʢʦʣʦʛʠʟʘʮʠʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʟʘʨʫʙʝʞʥʳʝ ʤʦʪʦʨʥʳʝ ʢʦʤʧʘʥʠʠ 

ʧʨʠʩʪʫʧʠʣʠ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʜʦʩʪʠʞʝʥʠʷ ʥʫʣʝʚʦʡ (zero) ʪʦʢʩʠʯʥʦʩʪʠ ʚʳʭʣʦʧʥʳʭ 

ʛʘʟʦʚ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʠʭ ʤʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ, ʜʦʙʠʪʴʩʷ ʵʪʦʛʦ ʤʦʞʥʦ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ (ʥʝ ʥʝʬʪʷʥʦʛʦ) ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ. ʇʦʵʪʦʤʫ ʚʩʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʘʚʪʦʤʦʙʠʣʠ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʪʦʧʣʠʚʦ. 

ʇʨʠʦʨʠʪʝʪ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʦʯʝʚʠʜʝʥ ʜʣʷ ʤʥʦʛʠʭ ʩʪʨʘʥ ʤʠʨʘ. ɺ ʉʐɸ, ʂʘʥʘʜʝ, ʅʦʚʦʡ 

ɿʝʣʘʥʜʠʠ, ɸʨʛʝʥʪʠʥʝ, ʀʪʘʣʠʠ, ʅʠʜʝʨʣʘʥʜʘʭ, ʌʨʘʥʮʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʫʩʧʝʰʥʦ 

ʨʝʘʣʠʟʫʶʪʩʷ ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʣʘʥʳ ʧʦ ʧʝʨʝʚʦʜʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʛʦʨʦʜʩʢʦʛʦ) ʥʘ ʛʘʟʦʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʘʷ ʧʦʣʠʪʠʢʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʪʨʘʥʘʤʠ-ʠʤʧʦʨʪʝʨʘʤʠ ʥʝʬʪʠ, ʥʦ ʠ ʩʪʨʘʥʘʤʠ, ʠʤʝʶʱʠʤʠ 

ʚʘʞʥʳʝ ʥʝʬʪʷʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʝʨʝʭʦʜ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʩʪʘʥʦʚʠʪʩʷ 

ʚʘʞʥʝʡʰʝʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʂʘʟʘʭʩʪʘʥʘ. ʇʨʦʙʣʝʤʦʡ ʧʝʨʝʚʦʜʘ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʥʘ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ ʩʣʦʞʥʳʭ ʟʘʜʘʯ, ʚʘʞʥʝʡʰʠʤʠ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ: ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʘʣʣʦʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ; ʩʦʟʜʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 
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(ʩʝʪʠ) ʟʘʧʨʘʚʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ; ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʜʝʞʥʳʭ ʙʘʣʣʦʥʥʳʭ 

ʫʩʪʘʥʦʚʦʢ; ʩʦʟʜʘʥʠʝ ʩʝʪʠ ʫʩʣʫʛ ʧʦ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʶ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ; 

ʶʨʠʜʠʯʝʩʢʦʝ ʠ ʨʝʢʣʘʤʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʪ.ʜ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʦʧʨʝʜʝʣʝʥʳ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʳʙʨʦʩʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʥʦʨʤʘʪʠʚʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʝʚʨʦʧʝʡʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤ ʜʣʷ ʥʦʚʳʭ ʤʦʜʝʣʝʡ. 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʜʚʠʛʘʪʝʣʠ ʠ ʩʦʟʜʘʥʳ ʥʦʚʳʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʧʦʣʥʦʝ ʩʛʦʨʘʥʠʝ ʪʦʧʣʠʚʘ. ʂʘʨʙʶʨʘʪʦʨʥʦʝ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʟʘʤʝʥʷʝʪʩʷ ʚʧʨʳʩʢʦʤ 

ʪʦʧʣʠʚʘ, ʠ ʵʣʝʢʪʨʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ. ʂʦʥʝʯʥʦ, ʵʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʞʘʝʪ ʪʦʢʩʠʯʥʦʩʪʴ ʚʳʙʨʦʩʦʚ, ʥʦ ʩʥʠʟʠʪʴ ʝʝ ʜʦ ʙʝʟʦʧʘʩʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʝʚʦʟʤʦʞʥʦ.  

ɼʣʷ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʪʦʧʣʠʚʘ ʛʦʩʫʜʘʨʩʪʚʦ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴ 

ʧʨʷʤʳʝ ʠ ʢʦʩʚʝʥʥʳʝ ʠʥʠʮʠʘʪʠʚʳ. ʇʨʷʤʳʝ ʠʥʠʮʠʘʪʠʚʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʚʠʪʠʷ ʩʧʨʦʩʘ 

ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʤʝʨʦʧʨʠʷʪʠʷ: ʩʫʙʩʠʜʠʠ ʥʘ ʧʦʢʫʧʢʫ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ; ʩʦʢʨʘʱʝʥʠʝ ʠʣʠ ʦʪʤʝʥʘ ʥʘʣʦʛʦʚ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʘʚʪʦʤʦʙʠʣʷ 

(ʪʨʘʥʩʧʦʨʪʥʳʝ, ʜʦʨʦʞʥʳʝ ʠ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʝ ʥʘʣʦʛʠ); ʙʝʩʧʣʘʪʥʳʝ ʧʘʨʢʦʚʢʠ; 

ʨʘʟʨʝʰʝʥʠʝ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʦ ʧʦʣʦʩʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ; ʩʫʙʩʠʜʠʠ ʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʥʘʣʦʛʦʚʳʭ ʣʴʛʦʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʵʢʦʪʦʧʣʠʚʘ ʠ ʵʢʦʪʨʘʥʩʧʦʨʪʘ; ʣʴʛʦʪʳ ʥʘ ʫʪʠʣʠʟʘʮʠʶ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ; ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʅʀʆʂʈ (ʛʨʘʥʪʳ, ʚ ʨʘʤʢʘʭ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ, ʚʝʥʯʫʨʥʦʝ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʪ.ʜ.) [1].  

ʂ ʢʦʩʚʝʥʥʳʤ ʠʥʠʮʠʘʪʠʚʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʘʢʠʝ ʜʝʡʩʪʚʠʷ, ʢʘʢ ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʦʨʤ 

ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ; ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʦʨʤ 

ʪʦʧʣʠʚʥʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʝʡ; ʫʚʝʣʠʯʝʥʠʝ ʘʢʮʠʟʥʳʭ ʩʙʦʨʦʚ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʚʠʜʳ ʪʦʧʣʠʚʘ. ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʝʨʝʭʦʜʫ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʚʠʜʳ ʪʦʧʣʠʚʘ ʩʣʝʜʫʝʪ 

ʧʨʠʤʝʥʷʪʴ ʢ ʪʘʢʠʤ ʩʫʙʲʝʢʪʘʤ, ʢʘʢ ʚʣʘʜʝʣʴʮʳ ʘʚʪʦʤʦʙʠʣʝʡ, ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʤʦʪʦʨʥʳʭ ʪʦʧʣʠʚ. ɺ ʢʘʯʝʩʪʚʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ 

ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʧʨʠʤʝʥʷʶʪʩʷ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʤʝʨʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʨ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʚʳʜʝʣʷʶʪ ʣʴʛʦʪʥʦʝ 

ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ, ʩʠʩʪʝʤʫ ʰʪʨʘʬʦʚ ʠ ʙʦʥʫʩʦʚ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʠ ʪ.ʜ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ ʧʨʠʦʙʨʝʪʝʥʠʷ 

ʥʘʩʝʣʝʥʠʝʤ ʥʦʚʳʭ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʠ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠʣʠ 

ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʥʘʣʦʛʦʚʳʭ ʩʙʦʨʦʚ ʥʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʛʦʜʘ ʚʳʧʫʩʢʘ ʘʚʪʦʤʦʙʠʣʷ ʠʣʠ 

ʫʨʦʚʥʷ ʧʦʪʨʝʙʣʝʥʠʷ ʪʦʧʣʠʚʘ, ʤʦʛʣʦ ʙʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʚʥʝʜʨʝʥʠʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ. 
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The Republic of Kazakhstan is located in an area with an arid climate, where soils are 

characterized by low productivity, there is a shortage of water resources and vegetation. The 

state has large reserves of various minerals, including copper. Mankind has been engaged in 

the development of this territory for many centuries. Changes in the natural environment are a 

consequence of human activity. 

Karaganda region occupies almost 428 thousand km2. This is the largest region of the 

country, which is also the center of the mining and processing industry. That is why the 

Karaganda region has a constant high anthropogenic load. Minerals in general and copper in 

particular are mined here at a high rate, industry and agriculture are actively developing. 

Against this background, the formation of large cities and industrial agglomerations takes 

place [1]. 

The most significant results in terms of recoverable natural resources are demonstrated 

by Zhezkazgan-Ulytau district in the Karaganda region, which occupies almost 122 thousand 

km2. It is here that the most significant anthropogenic transformation of the relief is recorded. 

Urban and industrial zones are formed mainly near copper ore deposits. 

Technogenic processes that accompany the extraction of copper inevitably entail the 

transformation of the earth's surface. In addition, the surface part of the earth's crust is 

changing in a difficult climate ï increased drought, low soil productivity, lack of water 

resources and vegetation [2]. The most man-made factor affects the relief of the earth's 

surface. such changes are clearly visible in the areas where mining is carried out. 

More than 20 mineral deposits of national importance have been explored in the 

Ulytau district, of which 13 are in operation at the beginning of 2022. Of the 15 types of 

minerals explored in the bowels of the district, but about 10 are mined. The most significant 

are: copper, lead, zinc, molybdenum, silver and gold. About 20% of all disturbed lands of the 

Karaganda region are concentrated within the Ulytau district. 

There are more than a dozen large industrial facilities in the region. These are mines, 

processing plants, plants and thermal power plants. The development, extraction, and 

processing of natural resources is taking place at an intensive pace. Accordingly, the mining 

industry exerts the strongest man-made load on the landscape and relief. Under the influence 

of industrial facilities, the original relief is transformed over huge areas, art-natural objects 

appear, technogeosystems are formed [3]. 

The technogenic load on this territory manifests itself in a large selection of 

groundwater, as a result, subsidence of the earth's surface occurs. Depressive funnels are 

formed in the territories adjacent to the mines. This occurs as a result of the collapse of the 

roof over the underground workings, where the subsidence of the surface layer is observed. In 

addition, the subsidence of the soil occurs as a consequence of the injection of groundwater 

into the water supply during operation. Such craters have huge dimensions - a depth of up to 

several tens of meters, and a diameter of up to several tens of kilometers [4]. Giant quarries, 

as well as large positive relief forms, such as tailings dumps and dumps, appear on the sites of 

open mining of useful resources (Fig. 1). Subsidence of the earth's surface over mining 

workings occupy a significant place in technomorphogenesis and occupy an area of 4263 km2 
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(4.5% of the territory of the region). The closure of copper mines causes the rise of the 

groundwater level, and as a result, the wetting of rocks around the old workings, which causes 

the activation of violations over them. 

 

Fig. 1. The tailings dump of the Zhezkazgan processing plant 

 

Now there are 4 quarries for mining in the region. So the total area occupied by 

quarries within the district is 904.3 hectares. Mining operations in quarries lead to the 

activation of some relief-forming processes. Mass mining of mineral deposits increases the 

aggressiveness of exogenous and other geodynamic processes (landslide, landslide, 

subsidence, etc.). In some cases, during mining operations, violations of the surface of gentle 

slopes are allowed by the passage of bulldozer plows along and across the slopes with the 

formation of long furrows, narrow trenches, which are the source of the subsequent process of 

ravine formation. 

The increasing volumes of processed raw materials and the use of high-temperature 

technologies have a negative impact on the environment. For many decades, as a result of the 

active development of the mining and metallurgical complex, more than 5 billion tons of 

waste have accumulated. Ulytau district continues to steadily turn into a landfill of household 

and industrial waste. 20-30 million tons of waste are generated annually from the 

metallurgical enterprises of the region. To date, there are already 6 waste accumulation 

facilities in the region in the form of dumps, sludge accumulators, ash dumps and landfills. 

During the extraction of copper, specific processes occur that affect the relief. 

Different methods and tools are used to study them. Natural and man-made processes occur 

mainly in depressive funnels, which were formed as a result of pumping water. In these areas, 

the speed of groundwater movement increases, this leads to deformation of certain ground 

rocks, underground erosion. 

During the formation of workings, rocks are exposed that have been exposed to 

weathering processes for a long time. Some dumps have remained lifeless for decades and are 

a source of toxic substances. Only after 40-70 years, such soils approach mature soils, but 

they are characterized by dwarfism, the thickness of such soil does not exceed 10 cm. On the 

dumps, which are formed by loose, dispersed rocks, overgrowth occurs at a more active pace. 

A soil profile is formed on them, in many ways similar to the surrounding relief. 
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As a result of the construction of dams and reservoirs, natural processes such as river 

flows and erosion are radically changing. Which leads to a natural change in terrain. 

The scale and depth of the relief changes are determined by the specifics of mining 

operations. The most noticeable and intensive changes are associated with open-pit mining 

(Fig. 2). During underground mining, the changes are smaller, but still noticeable. 

 

Fig. 2. Kipshakpai quarry of the North Zhezkazgan mine 

 

As a result of the activities of industrial enterprises in the region, there is a 

catastrophic situation with the availability of drinking water. Many rivers have become 

seasonal, meaning they disappear in summer. A large waterway that flows through the 

territory of the region remains full-flowing only during the period of intense snowmelt in 

spring, in summer it turns into patches [5]. 

The Kengir reservoir has been created on the territory of the region, its level is 

unstable, since the needs for water supply of mining and metallurgical plants are constantly 

increasing. This happens in conditions of climate change and lack of moisture. The decrease 

in the volume of water and the level of the reservoir has been recorded since the end of the 

last century to the present day, the volume of water has decreased, and the level of the 

artificial reservoir has sharply decreased. 

There is also a shortage of drinking water in the region, as well as water necessary for 

non-ferrous metallurgy. The lack of surface water leads to the formation of underground fresh 

springs. However, the active extraction of ore and the constant deepening of mines leads to 

serious changes in the hydrogeological environment, as a result, the water level decreases, this 

is especially acute in fractured and karst waters. 

A decrease in groundwater to the level of the lower horizon is recorded, this provokes 

shallowing of rivers, as well as a reduction in the hydrographic network. As a result, the soils 

become poorer, the vegetation cover decreases, the plant composition decreases. The situation 

is aggravated by pollution of the atmosphere with toxic chemical compounds, as well as 

pollution of the hydrosphere with effluents [6]. 

The altered and disturbed relief as a result of mining occupies a huge area. This means 

that the territories suitable for human life are rapidly shrinking. Such altered landscapes are 

most significant from an economic point of view, but cannot be considered as a place of 

human habitation. 

In addition, the activities of mining enterprises in the region contribute to the depletion 

of groundwater resources, since mines have a powerful drainage effect. As a result of changes 

in the components of the natural environment, the relief is disturbed, erosion processes are 

activated. 
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Unfortunately, not enough attention is paid to the problem of environmental safety in 

Kazakhstan, which gives the right to say that in the future mining and metallurgical 

production will become one of the main factors that will restrain the economic and social 

development of the country. 
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ʋɼʂ  691.33 

ʕʂʆʃʆɻʀʏɽʉʂɸʗ ʊʈʆʇɸ ɺ ʆʆʇʊ (ʅɸ ʇʈʀʄɽʈɽ ʉʆɿɼɸʅʀʗ 

ʕʂʆʃʆɻʀʏɽʉʂʆʁ ʊʈʆʇʓçɿɸʇʆɺɽɼʅʓɽ ʆɿɪʈɸè ɺ ʂɸʊʋʅʉʂʆʄ 

ɹʀʆʉʌɽʈʅʆʄ ɿɸʇʆɺɽɼʅʀʂɽ) 

 

ʅʝʥʘʰʝʚʘ ɻ.ʀ., ʂʦʟʳʨʝʚʘ ʖ.ɺ., ʂʘʨʪʘʰʦʚʘ ɼ.ɸ., ʇʦʣʝʰʢʠʥʘ ɽ.ʉ. 
(ɸʣʪɻʋ) 

 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʪʨʦʧʘ ï ʩʧʝʮʠʘʣʴʥʦ ʧʨʦʣʦʞʝʥʥʘʷ ʠ ʦʙʦʨʫʜʦʚʘʥʥʘʷ ʪʨʘʩʩʘ, ʚ 

ʤʝʩʪʘʭ, ʛʜʝ ʦʢʨʫʞʘʶʱʘʷ ʞʠʚʘʷ ʧʨʠʨʦʜʘ ʧʦʟʚʦʣʷʝʪ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ 

ʧʨʠʨʦʜʥʳʤʠ ʷʚʣʝʥʠʷʤʠ ʠ ʦʙʲʝʢʪʘʤʠ, ʩʣʫʞʠʪ ʜʣʷ ʚʦʩʧʠʪʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʤʳʰʣʝʥʠʷ. ʉʦʟʜʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʨʰʨʫʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʨʘʟʨʘʙʦʪʢʫ ʪʨʘʩʩʳ, ʥʘ ʢʦʪʦʨʦʡ ʧʦʩʝʪʠʪʝʣʠ ʧʦʣʫʯʘʶʪ ʫʩʪʥʫʶ ʠ/ʠʣʠ ʧʠʩʴʤʝʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʠʨʦʜʥʳʭ ʠ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʠ ʦʙʲʝʢʪʘʭ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʪʝʤʘʪʠʯʝʩʢʠ ʦʙʲʝʜʠʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʘ ʪʘʢʞʝ ʦʜʥʫ ʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʦʧ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ [5]. 

ʉʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʏʠʞʦʚʦʡ ɺ.ʇ. ʠ ʇʨʳʛʫʥʦʚʦʡ ʀ.ʃ. [4], ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʆʆʇʊ ʚʦʟʤʦʞʥʦ ʧʫʪʸʤ: 

1. ʈʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʵʢʦʤʘʨʰʨʫʪʦʚ ʩ ʪʫʨʠʩʪʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʤʠ ʠ 

ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ; 

2. ʉʦʩʪʘʚʣʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʦʩʥʦʚʥʳʤ ʪʝʤʘʤ ʠ 

ʧʨʦʙʣʝʤʥʳʤ ʩʠʪʫʘʮʠʷʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ;  

3. ʉʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤ ʵʢʦʣʦʛʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ; 

4. ʇʨʠʚʣʝʯʝʥʠʝ ʧʦʩʝʪʠʪʝʣʝʡ ʢ ʚʳʧʦʣʥʝʥʠʶ ʥʝʩʣʦʞʥʳʭ ʚʠʜʦʚ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ; 

5. ʇʦʜʛʦʪʦʚʢʘ ʵʢʩʢʫʨʩʦʚʦʜʦʚ ï ʧʨʦʚʦʜʥʠʢʦʚ, ʩʦʚʤʝʱʘʶʱʠʭ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʠ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 
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ʆʩʥʦʚʥʳʝ ʮʝʣʠ ʩʦʟʜʘʥʠʷ ʵʢʦʪʨʦʧ ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʚ ʜʚʝ ʛʨʫʧʧʳ: ʵʢʦʣʦʛʦ-

ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʘʷ (ʩʦʯʝʪʘʥʠʝ ʘʢʪʠʚʥʦʛʦ ʦʪʜʳʭʘ ʧʦʩʝʪʠʪʝʣʝʡ ʵʢʦʪʨʦʧʳ ʚ ʧʨʠʨʦʜʥʦʡ 

ʦʙʩʪʘʥʦʚʢʝ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʠʭ ʢʨʫʛʦʟʦʨʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ) ʠ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʘʷ (ʣʦʢʘʣʠʟʘʮʠʷ ʧʦʩʝʪʠʪʝʣʝʡ ʧʨʠʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʤʘʨʰʨʫʪʝ) [3]. 

ɻʣʘʚʥʳʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʵʢʦʪʫʨʠʟʤʘ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʘʷ ʧʨʠʨʦʜʥʘʷ ʩʨʝʜʘ ʠʣʠ 

ʝʸ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ: ʧʝʡʟʘʞʠ, ʧʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ 

ʠʣʠ ʞʠʚʦʪʥʳʭ ʠʣʠ ʠʭ ʩʦʯʝʪʘʥʠʝ. ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʪʫʥʩʢʦʛʦ 

ʙʠʦʩʬʝʨʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʫʥʠʢʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩʪʘʣʘ ʚʦʟʤʦʞʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʨʦʧʳ çɿʘʧʦʚʝʜʥʳʝ ʦʟʸʨʘè. 

ʂʘʪʫʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ ʥʘʭʦʜʠʪʩʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ 

ʚ ʧʨʝʜʝʣʘʭ ʄʆ çʋʩʪʴ-ʂʦʢʩʠʥʩʢʠʡ ʨʘʡʦʥè ʥʘ ʭʨʝʙʪʘʭ ʂʘʪʫʥʩʢʠʡ ʠ ʃʠʩʪʚʷʛʘ ʠ ʟʘʥʠʤʘʝʪ 

ʧʦʣʦʞʝʥʠʝ ʥʘ ʛʨʘʥʠʮʝ ʩ ʛʦʩʫʜʘʨʩʪʚʦʤ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ 

ɿʘʧʦʚʝʜʥʠʢʘ 151664 ʛʘ. ʀʟ ʥʠʭ ʣʝʩʥʳʝ ʧʣʦʱʘʜʠ ʩʦʩʪʘʚʣʷʶʪ 20407 ʛʘ (13% ʦʪ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ). ʅʝʣʝʩʥʳʝ ʟʝʤʣʠ (131230 ʛʘ ʠʣʠ 86,5%) ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʫʛʘʤʠ, ʢʘʤʝʥʠʩʪʳʤʠ 

ʨʦʩʩʳʧʷʤʠ, ʛʦʣʴʮʦʚʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʠ ʣʝʜʥʠʢʘʤʠ [1]. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʫʞʝ ʩʫʱʝʩʪʚʫʝʪ ʰʝʩʪʴ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ: çɺ ʢʨʘʡ ʦʟʝʨ ʠ ʚʦʜʦʧʘʜʦʚè, çʉʪʘʨʠʥʥʦʡ ʪʨʦʧʦʡ 

ʩʪʘʨʦʚʝʨʦʚè, çʂʘʪʫʥʩʢʠʝ ʚʳʩʦʢʦʛʦʨʴʷè, çʂʫʨʘʛʘʥʩʢʦʝ ʢʦʣʴʮʦè, çɹʝʣʦʚʦʜʴʝè, çʂ 

ʚʦʜʦʧʘʜʫ ʥʘ ʨʝʢʝ ʉʦʣʦʫʭʘè. ʊʨʦʧʳ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʘʭ, ʚʳʩʦʪʘʭ 

ʥʘʯʠʥʘʷ ʩ 2000 ʤ ʠ ʜʦ ʧʨʠʤʝʨʥʦ 3000 ʤ [4]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʘʚʪʦʨʳ ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʠʥʮʠʧʦʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʦʧ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʙʳʣʘ ʚʟʷʪʘ ʪʝʨʨʠʪʦʨʠʷ ʧʦʡʤʳ ʨ. 

ʄʫʣʴʪʘ.  

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʪʨʦʧʘ ʧʦʜ ʥʘʟʚʘʥʠʝ çɿʘʧʦʚʝʜʥʳʝ ʦʟʝʨʘè ʥʘʯʠʥʘʝʪʩʷ ʙʣʠʟ ʉʨʝʜʥʝ 

ʄʫʣʴʪʠʥʩʢʦʛʦ ʦʟʝʨʘ, ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʫʩʪʴʷ ʨʝʢʠ ʇʦʧʝʨʝʯʥʘʷ ʠ ʜʘʣʝʝ ʚʚʝʨʭ ʧʦ ʪʝʯʝʥʠʶ 

ʜʦ ʦʜʥʦʠʤʝʥʥʦʛʦ ʦʟʝʨʘ ï ʇʦʧʝʨʝʯʥʦʝ (ʨʠʩ. 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1. ʂʘʨʪʘ-ʩʭʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʨʦʧʳ çɿʘʧʦʚʝʜʥʳʝ ʦʟʸʨʘè 
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ʊʨʦʧʘ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 3,5 ʢʤ ʥʘʯʠʥʘʝʪʩʷ ʩ ʨʝʟʢʦʛʦ ʧʦʜʲʝʤʘ ʚ ʛʦʨʫ ʧʦ ʧʨʘʚʦʤʫ 

ʙʝʨʝʛʫ ʨʝʢʠ ʇʦʧʝʨʝʯʥʘʷ. ɼʣʷ ʧʨʦʜʦʣʞʥʠʷ ʤʘʨʰʨʫʪ ʥʝʦʙʭʦʜʠʤʦ ʚʝʨʥʫʪʴʩʷ ʧʦ ʨ. 

ʇʦʧʝʨʝʯʥʘʷ ʜʦ ʨʝʢʠ ʄʫʣʴʪʳ ʠ ʜʘʣʝʝ ʚʚʝʨʭ ʧʦ ʪʝʯʝʥʠʶ ʨ. ʄʫʣʴʪʘ ʜʦ ʦʟʝʨʘ ɺʝʨʭʥʝʝ 

ʄʫʣʴʪʠʥʩʢʦʝ. 

ɺʩʝ ʩʪʦʷʥʢʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʨʦʧʳ ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʳ, ʜʣʷ 

ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  

ʊʨʦʧʳ ʢ ʦʟʝʨʘʤ ʧʨʦʭʦʜʷʪ ʧʦ ʣʝʩʦ-ʣʫʛʦʚʦʤʫ ʧʦʷʩʫ ʩ ʫʯʘʩʪʢʘʤʠ ʪʝʤʥʦʭʚʦʡʥʦʡ 

ʪʘʡʛʠ, ʢʫʨʫʤʘʤʠ, ʟʘʙʦʣʦʯʝʥʥʳʤʠ ʣʫʛʘʤʠ ʠ ʟʘʨʦʩʣʷʤʠ ʢʫʩʪʘʨʥʠʢʦʚ. ʇʨʝʦʙʣʘʜʘʶʱʠʝ 

ʚʳʩʦʪʳ ʦʢʨʫʞʘʶʱʠʭ ʛʦʨ ï 2000-2600 ʤ.  

ɺʝʨʭʥʝʤʫʣʴʪʠʥʩʢʦʝ ʦʟʝʨʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʳʩʦʪʝ 1860 ʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ï 

47 ʤ. ʆʟʝʨʦ ʦʢʨʫʞʝʥʦ ʦʩʪʨʦʚʝʨʰʠʥʥʳʤʠ ʧʠʢʘʤʠ ʩ ʚʳʩʦʪʘʤʠ ʙʦʣʝʝ 3000 ʤ, ʣʝʜʥʠʢʘʤʠ ʠ 

ʩʥʝʞʥʠʢʘʤʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʠʶʣʝ ʩʦʩʪʘʚʣʷʝʪ 8-12Á. ʇʦʧʝʨʝʯʥʦʝ ʦʟʝʨʦ, ʪʘʢʞʝ ʢʘʢ 

ʠ ɺʝʨʭʥʝʤʫʣʴʪʠʥʩʢʦʝ, ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʢʨʫʧʥʦʤ ʮʠʨʢʝ ʥʘ ʚʳʩʦʪʝ 1880 ʤ ʠ ʦʢʨʫʞʝʥʦ 

ʣʝʜʥʠʢʘʤʠ ʠ ʚʝʯʥʳʤʠ ʩʥʝʛʘʤʠ [4]. 

ʅʘ ʵʪʦʤ ʤʘʨʰʨʫʪʝ ʤʦʞʥʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʧʨʠʨʦʜʦʡ ʚʳʩʦʢʦʛʦʨʠʡ 

ʂʘʪʫʥʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ: ʧʦʙʳʚʘʪʴ ʚʙʣʠʟʠ ʣʝʜʥʠʢʦʚ ʠ ʩʥʝʞʥʠʢʦʚ, ʫʚʠʜʝʪʴ 

ʢʨʘʩʥʦʢʥʠʞʥʳʝ ʨʘʩʪʝʥʠʷ (ʨʦʜʠʦʣʫ ʨʦʟʦʚʫʶ, ʣʫʢ ʘʣʪʘʡʩʢʠʡ, ʨʝʚʝʥʴ ʘʣʪʘʡʩʢʠʡ, ʧʠʦʥ 

ʛʠʙʨʠʜʥʳʡ), ʘ ʪʘʢʞʝ ɻʦʨʴʢʫʰʫ ʈʝʚʷʢʠʥʦʡ. ɾʠʚʦʪʥʳʡ ʤʠʨ ʦʢʨʝʩʪʥʦʩʪʝʡ ʦʟʝʨ 

ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʠʣʠʝʤ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ï ʟʘʡʮʝʚ, ʙʝʣʦʢ, ʧʠʱʫʭ, ʘ ʪʘʢʞʝ 

ʢʦʧʳʪʥʳʤʠ (ʤʘʨʘʣ ʠ ʢʦʩʫʣʷ), ʤʝʜʚʝʜʝʤ ʠ ʨʳʩʴʶ. ɺ ʨʝʢʘʭ ʠ ʦʟʝʨʘʭ ʦʙʠʪʘʝʪ ʭʘʨʠʫʩ. 

ɺʦʜʦʧʣʘʚʘʶʱʠʝ ʧʪʠʮʳ ï ʯʝʨʥʦʟʦʙʘʷ ʛʘʛʘʨʘ, ʫʪʢʘ-ʢʨʦʭʘʣʴ, ʙʘʢʣʘʥ, ʨʘʟʥʳʝ ʚʠʜʦʚ 

ʯʠʨʢʦʚ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʤʘʨʰʨʫʪʘ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʥʝʪʨʦʥʫʪʳʡ ʣʘʥʜʰʘʬʪ 

ʂʘʪʫʥʩʢʦʛʦ ʙʠʦʩʬʝʨʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʬʘʫʥʳ (ʤʘʨʘʣʦʚ, ʢʦʩʫʣʴ, ʨʳʩʝʡ ʠ ʤʝʜʚʝʜʝʡ). 

ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʂʘʪʫʥʩʢʦʛʦ ʙʠʦʩʬʝʨʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ï ʧʨʠʨʦʜʦʦʭʨʘʥʥʘʷ, ʩ 

ʵʣʝʤʝʥʪʘʤʠ ʨʝʢʨʝʘʮʠʠ, ʧʦʵʪʦʤʫ ʚ ʙʫʜʫʱʝʤ ʨʝʞʠʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʘʥʥʦʡ ʪʨʦʧʳ 

ʜʦʣʞʝʥ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʥʘʛʨʫʟʢʠ ʥʘ ʣʘʥʜʰʘʬʪʳ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʳʭ ʥʦʨʤ.  

ɺ ʮʝʣʦʤ, ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʂʘʪʫʥʩʢʦʛʦ ʙʠʦʩʬʝʨʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʚʝʣʠʢ. 

ʉʦʟʜʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʦʧ ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ. 
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ʆʎɽʅʂɸ ʂɸʏɽʉʊɺɸ ɾʀɿʅʀ ʅɸʉɽʃɽʅʀʗ ɺ ɻʆʈʆɼʉʂʆʁ ʉʈɽɼɽ  

(ʅɸ ʇʈʀʄɽʈɽ ɻ. ɹɸʈʅɸʋʃɸ) 

 

ʅʝʥʘʰʝʚʘ ɻ.ʀ., ʂʦʟʳʨʝʚʘ ʖ.ɺ., ʈʘʤʘʟʘʥʦʚʘ ʅ.ɽ., ʂʘʨʪʘʰʦʚʘ ɼ.ɸ. 
(ɸʣʪɻʋ, ɽʚʨʘʟʠʡʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʃ.ʅ. ɻʫʤʠʣʝʚʘ) 

 

ʂʦʤʧʣʝʢʩʥʦʝ ʨʘʟʚʠʪʠʝ ʣʶʙʦʛʦ ʛʦʨʦʜʘ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʝʛʦ ʥʘʩʝʣʝʥʠʷ. ʂʘʯʝʩʪʚʦ ʞʠʟʥʠ ʝʩʪʴ ʠʥʪʝʛʨʘʣʴʥʦʝ ʷʚʣʝʥʠʝ, ʦʧʨʝʜʝʣʷʝʤʦʝ 

ʧʨʠʨʦʜʥʳʤʠ, ʩʦʮʠʘʣʴʥʳʤʠ, ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʠ ʜʨʫʛʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʦʡ ʠʥʜʠʚʠʜʘ 

ʨʘʟʣʠʯʥʳʭ ʩʪʦʨʦʥ ʩʚʦʝʡ ʞʠʟʥʠ, ʘ ʝʛʦ ʦʮʝʥʢʘ ʧʨʠʟʚʘʥʘ ʧʦʤʦʯʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʦʩʥʦʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʆʜʥʠʤʠ ʠʟ ʧʦʩʣʝʜʥʠʭ ʨʘʙʦʪ, ʛʜʝ ʨʘʩʩʤʦʪʨʝʥʘ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

ʥʘʩʝʣʝʥʠʷ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʷʚʣʷʶʪʩʷ ʨʘʙʦʪʳ ʅʘʛʠʤʦʚʘ ɸ.ʄ., ʏʫʜʠʥʦʚʩʢʠʭ 

ʀ.ɺ., ɹʦʙʢʦʚʘ ɺ.ʅ. ʠ ʜʨ. [1, 4, 6]. 

ɸʚʪʦʨʘʤʠ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɹʘʨʥʘʫʣʘ ʧʦ ʢʨʠʪʝʨʠʷʤ ʧʨʠʨʦʜʥʦʡ 

ʢʦʤʬʦʨʪʥʦʩʪʠ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

ʚʢʣʶʯʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʠʥʜʠʢʘʪʦʨʦʚ. ʉʣʦʞʥʦʩʪʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʪʩʫʪʩʪʚʫʝʪ ʯʝʪʢʘʷ ʥʦʨʤʘʪʠʚʥʦ-ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʦʤʝʥʢʣʘʪʫʨʘ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʢʨʠʪʝʨʠʝʚ ʠʭ ʦʮʝʥʢʠ ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ ʛʦʨʦʜʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʥʦʚʢʠ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʫʯʝʥʳʝ ʚʳʙʠʨʘʶʪ ʪʦʪ ʠʣʠ ʠʥʦʡ ʥʘʙʦʨ ʠʥʜʠʢʘʪʦʨʦʚ [2].  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʰʢʘʣʳ ʠʥʪʝʛʨʘʣʴʥʳʭ ʦʮʝʥʦʢ ʩʦʩʪʘʚʣʝʥʳ ʥʘ ʦʩʥʦʚʝ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʪʝʨʤʠʯʝʩʢʦʤʫ ʨʝʞʠʤʫ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʦʧʘʩʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʪʝʭʥʦʛʝʥʥʦʤʫ 

ʟʘʛʨʷʟʥʝʥʠʶ ʘʪʤʦʩʬʝʨʳ, çʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠè. ʆʮʝʥʢʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʦʩʥʦʚʝ 

ʨʝʛʫʣʷʨʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʪʠ ʧʦ ʧʷʪʠʩʪʫʧʝʥʯʘʪʦʡ ʰʢʘʣʝ: ʙʣʘʛʦʧʨʠʷʪʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ï 5; ʫʩʣʦʚʥʦ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ï 4; ʦʛʨʘʥʠʯʝʥʥʦ ʙʣʘʛʦʧʨʠʷʪʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ï 3; ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ï 2; ʢʨʘʡʥʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ï 1.  

ʇʨʠ ʦʮʝʥʠʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʠ ʫʯʠʪʳʚʘʣʦʩʴ ʩʣʝʜʫʶʱʝʝ: 

- ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʯʘʩʪʥʳʭ ʦʮʝʥʦʢ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʛʨʘʥʠʮʘʭ ʢʚʘʜʨʘʪʘ ʩʝʪʠ; 

- ʦʮʝʥʠʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʧʫʪʝʤ ʧʨʠʩʚʦʝʥʠʷ ʢʚʘʜʨʘʪʫ ʩʝʪʢʠ ʟʥʘʯʝʥʠʷ ʩʦʛʣʘʩʥʦ 

ʧʷʪʠʩʪʫʧʝʥʯʘʪʦʡ ʰʢʘʣʝ ʙʣʘʛʦʧʦʣʫʯʠʷ/ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ; 

- ʦʮʝʥʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʥʘʣʠʯʠʶ ʚ ʢʚʘʜʨʘʪʝ ʥʝ ʤʝʥʝʝ ʯʝʪʳʨʝʭ ʨʘʚʥʦʮʝʥʥʳʭ 

ʯʘʩʪʥʳʭ ʦʮʝʥʦʢ; 

- ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚ ʢʚʘʜʨʘʪʝ ʯʝʪʳʨʝʭ ʨʘʚʥʦʮʝʥʥʳʭ ʯʘʩʪʥʳʭ ʦʮʝʥʦʢ, ʦʮʝʥʦʯʥʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʥʘ ʩʪʫʧʝʥʴ ʥʠʞʝ [1]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʫʤʤʠʨʦʚʘʥʠʷ ʚʩʝʭ ʦʮʝʥʦʢ ʢʘʞʜʳʡ ʨʘʡʦʥ ʧʦʣʫʯʠʣ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ ʧʨʠʨʦʜʥʦʡ ʢʦʤʬʦʨʪʥʦʩʪʠ (ʨʠʩ. 1). 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʝʜʝʥʳ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

ʞʠʪʝʣʝʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʛ. ɹʘʨʥʘʫʣʘ.ʄʝʪʦʜʦʤ ʦʪʙʦʨʘ ʫʯʘʩʪʥʠʢʦʚ ʜʣʷ 

ʚʙrʦʨʦʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʘ ʢʚʦʪʥʘʷ ʚʳʙʦʨʢʘ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ ʜʣʷ ʛʦʨʦʜʘ ʚ ʮʝʣʦʤ. ʇʨʠ ʢʚʦʪʥʦʤ ʧʣʘʥʝ ʧʦʩʪʨʦʝʥʠʷ ʚʳʙʦʨʦʯʥʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʛʝʥʝʨʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʥʘʯʘʣʘ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʥʝʧʝʨʝʩʝʢʘʶʱʠʝʩʷ 

ʛʨʫʧʧʳ. ɿʘʪʝʤ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʚʳʙʠʨʘʶʪʩʷ ʝʜʠʥʠʮʳ ʦʧʨʦʩʘ ʥʘ 

ʦʩʥʦʚʘʥʠʷʭ, ʢʦʪʦʨʳʝ ʚʘʞʥʳ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. ʂʚʦʪʥʳʡ ʧʣʘʥ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʚʳʙʦʨʢʠ ʧʦʣʝʟʝʥ, ʢʦʛʜʘ ʚʨʝʤʷ ʦʛʨʘʥʠʯʝʥʦ, ʦʪʩʫʪʩʪʚʫʝʪ ʦʩʥʦʚʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 
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ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʚʳʙʦʨʢʠ, ʘ ʙʶʜʞʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʙʦʣʴʰʦʡ. ʉ ʫʯʝʪʦʤ ʵʪʠʭ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʙʳʣʘ ʧʨʠʥʷʪʘ ʩʭʝʤʘ ʢʣʘʩʪʝʨʥʦʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʚʳʙʦʨʢʠ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʢʚʦʪʥʳʤ ʦʪʙʦʨʦʤ. 

ʂʚʦʪʥʘʷ ʚʳʙʦʨʢʘ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʡʦʥʘ ʛ. ɹʘʨʥʘʫʣʘ ʚ 

ʦʪʜʝʣʴʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʚʦʪʥʦʛʦ ʧʨʠʥʮʠʧʘ ʦʪʙʦʨʘ ʧʦʪʨʝʙʦʚʘʣʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ ʧʦ ʨʷʜʫ ʩʫʱʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʝʥʝʨʘʣʴʥʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ. ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʧʨʠʤʝʥʝʥʠʷ ʢʚʦʪʥʦʛʦ ʦʪʙʦʨʘ ʷʚʣʷʣʠʩʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʢʦʥʪʨʦʣʷ ʚʘʞʥʝʡʰʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʳʙʦʨʢʠ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʴʰʝʡ 

ʪʦʯʥʦʩʪʠ ʧʨʠ ʤʝʥʴʰʝʤ ʦʙʲʝʤʝ ʚʳʙʦʨʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʣʫʯʘʡʥʳʤ ʦʪʙʦʨʦʤ [3]. 

ʇʦʵʪʦʤʫ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʨʝʧʨʝʟʝʥʪʘʮʠʶ ʪʦʣʴʢʦ 

ʧʦ ʛʣʘʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ï ʧʦʣʦʚʦʟʨʘʩʪʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠ 

ʨʘʡʦʥʫ ʧʨʦʞʠʚʘʥʠʷ ʚ ʛʦʨʦʜʝ ɹʘʨʥʘʫʣʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʥʘʯʘʣʴʥʦ ʟʘʜʘʥʥʳʡ ʦʙʲʝʤ ʚʳʙʦʨʢʠ ʚ ʛ. ɹʘʨʥʘʫʣʝ (n=250) ʙʳʣ 

ʨʘʩʧʨʝʜʝʣʝʥ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʠʤʝʶʱʠʤʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʦʙ ʦʙʱʝʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛ. ɹʘʨʥʘʫʣʘ, ʩʦʦʪʥʦʰʝʥʠʠ ʥʘʩʝʣʝʥʠʷ ʧʷʪʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʨʘʡʦʥʦʚ ʛʦʨʦʜʘ, ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʦʪʜʝʣʴʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘʩʝʣʝʥʠʷ 15-

75 ʣʝʪ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʧʦʣʫ. ɺ ʦʧʨʦʩʝ ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ 263 ʞʠʪʝʣʷ ʛ. ɹʘʨʥʘʫʣʘ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʢʚʦʪʠʨʫʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʫʩʨʝʜʥʝʥʥʳʝ ʜʘʥʥʳʝ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʦ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʚ ʚʦʟʨʘʩʪʝ 15-75 ʣʝʪ ʚ ʛ. ɹʘʨʥʘʫʣʝ ʥʘ 1 ʷʥʚʘʨʷ 2019 ʛ. ʠ 1 ʷʥʚʘʨʷ 2020 ʛ. ʚ 

ʦʪʜʝʣʴʥʳʭ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ (http://www.gks.ru). 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʞʠʪʝʣʷʤʠ ʛʦʨʦʜʘ 

ɹʘʨʥʘʫʣʘ, ʥʘ ʦʩʥʦʚʝ ʢʨʘʪʢʦʛʦ ʦʧʨʦʩʥʠʢʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ɺʆɿ 

(http://www.who.int.ru), ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʘʥʢʝʪʘ, ʚʢʣʶʯʘʶʱʘʷ 15 ʚʦʧʨʦʩʦʚ ʠ 

ʦʮʝʥʠʚʘʶʱʘʷ ʩʣʝʜʫʶʱʠʝ ʦʙʣʘʩʪʠ: ʧʨʠʨʦʜʥʫʶ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ. ɺ ʤʝʩʪʝ ʧʨʦʞʠʚʘʥʠʷ ʞʠʪʝʣʠ ʜʘʣʠ ʪʘʢʫʶ ʦʮʝʥʢʫ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ 

ʩʦʩʪʦʷʥʠʶ ʩʨʝʜʳ: 38% ï çʥʠ ʧʣʦʭʦ, ʥʠ ʭʦʨʦʰʦè, 32% ï çʧʣʦʭʦè, 24% ï çʭʦʨʦʰʦè, 10% 

- çʦʯʝʥʴ ʭʦʨʦʰʦè, 4% ï çʦʯʝʥʴ ʧʣʦʭʦè. ɺʳʩʦʢʠʝ ʦʮʝʥʢʠ ʧʦʣʫʯʠʣ ʧʦʢʘʟʘʪʝʣʴ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʩʚʦʠʤ ʟʜʦʨʦʚʴʝʤ: 55% - ʫʜʦʚʣʝʪʚʦʨʝʥʳ, ʝʱʸ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʦʮʝʥʢʫ 

ʞʠʪʝʣʠ ʦʪʜʘʣʠ ʩʚʦʝʡ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ: 62% - çʫʜʦʚʣʝʪʚʦʨʝʥʳè (ʨʠʩ. 2). 

ʅʘ ʦʩʥʦʚʝ ʦʙʲʝʢʪʠʚʥʳʭ ʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʝʜʝʥʥʘʷ ʦʮʝʥʢʘ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʛ. ɹʘʨʥʘʫʣʘ ʧʦʟʚʦʣʠʣʘ ʚʳʷʚʠʪʴ ʨʷʜ ʧʨʦʪʠʚʦʨʝʯʠʡ: 

ï ʧʣʦʭʠʝ ʦʙʲʝʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ ʚ ʛʦʨʦʜʝ 

ʩʦʯʝʪʘʶʪʩʷ ʩ ʚʳʩʦʢʦʡ ʦʮʝʥʢʦʡ ʥʘʩʝʣʝʥʠʷ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ; 

ï ʆʢʪʷʙʨʴʩʢʠʡ ʨʘʡʦʥ ʛʦʨʦʜʘ ʧʦ ʦʙʲʝʢʪʠʚʥʳʤ ʜʘʥʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʦʩʣʝʜʥʝʤ ʤʝʩʪʝ ʩʨʝʜʠ ʨʘʡʦʥʦʚ ʛʦʨʦʜʘ, ʘ ʩʫʙʲʝʢʪʠʚʥʳʝ ʦʮʝʥʢʠ ʞʠʪʝʣʝʡ 

ʵʪʦʛʦ ʨʘʡʦʥʘ ʙʳʣʠ ʩʘʤʳʤʠ ʚʳʩʦʢʠʤʠ. ɺ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʝ, ʥʘʧʨʦʪʠʚ, 

ʆʢʪʷʙʨʴʩʢʠʡ ʨʘʡʦʥ ʠʤʝʝʪ ʭʦʨʦʰʠʝ ʦʙʲʝʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ (ʨʘʟʚʠʪʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, 

ʚʩʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ, ʤʝʩʪʘ ʜʣʷ ʦʪʜʳʭʘ ʠ ʨʘʟʚʣʝʯʝʥʠʡ, ʚʳʩʦʢʠʝ ʜʦʭʦʜʳ ʥʘʩʝʣʝʥʠʷ), ʘ 

ʩʫʙʲʝʢʪʠʚʥʳʝ ʦʮʝʥʢʠ ʞʠʪʝʣʝʡ ʙʳʣʠ ʥʘʩʪʦʣʴʢʦ ʥʠʟʢʠʤʠ, ʯʪʦ ʩʨʝʜʠ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ ʦʥ 

ʟʘʥʷʣ ʧʦʩʣʝʜʥʝʝ ʤʝʩʪʦ; 

ï ʥʠʟʢʠʝ ʜʦʭʦʜʳ ʥʘʩʝʣʝʥʠʷ ʩʦʯʝʪʘʶʪʩʷ ʩ ʟʘʚʳʰʝʥʥʦʡ ʩʘʤʦʦʮʝʥʢʦʡ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; 

ï ʧʣʦʭʠʝ ʦʙʲʝʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʤ ʧʝʨʩʦʥʘʣʦʤ ʠ 

ʙʦʣʴʥʠʯʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʥʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ 

ʜʦʩʪʫʧʥʦʩʪʴʶ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ.  

ʅʘ ʧʨʘʢʪʠʢʝ ʪʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʝʞʝʛʦʜʥʦ ʜʣʷ ʘʥʘʣʠʟʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʝʘʣʠʟʫʝʤʦʡ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʛ. ɹʘʨʥʘʫʣʘ ʚ 
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ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʜʠʢʘʪʠʚʥʳʤ ʧʣʘʥʦʤ, ʠ ʧʦʩʪʨʦʝʥʠʷ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʥʘ ʙʫʜʫʱʠʡ 

ʛʦʜ.  

 

 
 

ʈʠʩ. 1. ʂʘʨʪʘ-ʩʭʝʤʘ ʪʝʨʨʠʪʦʨʠʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʛ. ɹʘʨʥʘʫʣʘ ʧʦ 

ʩʪʝʧʝʥʠ ʧʨʠʨʦʜʥʦʡ ʢʦʤʬʦʨʪʥʦʩʪʠ ʠʭ 

ʪʝʨʨʠʪʦʨʠʠ 

 ʈʠʩ. 2. ʂʘʨʪʘ-ʩʭʝʤʘ ʪʝʨʨʠʪʦʨʠʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʛ. ɹʘʨʥʘʫʣʘ 

ʧʦ ʩʫʙʲʝʢʪʠʚʥʳʤ ʦʮʝʥʢʘʤ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʞʠʪʝʣʷʤʠ ʛʦʨʦʜʘ 

 

 

ɺʘʞʥʦʩʪʴ ʫʯʝʪʘ ʚ ʠʟʤʝʨʝʥʠʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʩʫʙʲʝʢʪʠʚʥʳʭ 

ʠʥʜʠʢʘʪʦʨʦʚ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʤʝʨʝ ʚʦʚʣʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ 

ʩʬʝʨʝ ʩʦʮʠʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʦʨʛʘʥʘʤʠ ʫʧʨʘʚʣʝʥʠʷ 

ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʦʮʝʥʢʘʤ ʚʦʩʧʨʠʷʪʠʷ 

ʥʘʩʝʣʝʥʠʝʤ ʤʝʩʪʥʦʡ ʧʦʣʠʪʠʢʠ, ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʘʡʦʥʦʚ 

ʛʦʨʦʜʘ, ʚʦʟʨʘʩʪʘʝʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʝ ʜʘʝʪ ʥʘʤ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʧʨʠʥʷʪʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʩʬʝʨʝ çʯʝʣʦʚʝʢ-ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘè. 
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ɸʅɸʃʀɿ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʆɻʆ ʇʈʆʀɿɺʆɼʉʊɺɸ ɺ ʉɽɺɽʈʆ-

ʂɸɿɸʍʉʊɸʅʉʂʆʁ ʆɹʃɸʉʊʀ, ʈɽʉʇʋɹʃʀʂʀ ʂɸɿɸʍʉʊɸʅ ɿɸ 2008-2020 ɻɻ. 
  

ĭʅʦʩʦʥʦʚ ɸ.ʄ., Įʐʫʨʨ ɸ.ɺ. 
(ĭʄɻʋ ʠʤ. ʅ.ʇ. ʆʛʘʨʝʚʘ,Įʉʂʋ ʠʤ. ʄ. ʂʦʟʳʙʘʝʚʘ) 

 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʠʟʫʯʠʤ ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ 

ʩʝʣɹʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʙʣʘʩʪʠ ʟʘ 2008-2020 ʛʛ.. ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʦʙʣʘʩʪʠ ʠʤʝʝʪ ʩʚʦʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʙʘʟʫ, ʩʬʦʨʤʠʨʦʚʘʚʰʫʶʩʷ ʚ ʮʝʣʠʥʥʳʡ ʧʝʨʠʦʜ ʠ ʦʩʥʦʚʘʥʥʫʶ ʥʘ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʟʘʥʠʤʘʪʴʩʷ ʙʦʛʘʨʥʳʤ 

ʟʝʤʣʝʜʝʣʠʝʤ.  

ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʩʝʚʝʨʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʚ 

ʧʨʝʜʝʣʘʭ ʶʞʥʦʡ ʦʢʨʘʠʥʳ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳ, ʟʘʥʠʤʘʝʪ ʧʨʠʛʨʘʥʠʯʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʝʡ. ʇʦʛʨʘʥʠʯʥʳʝ ʦʙʣʘʩʪʠ ʈʦʩʩʠʠ: ʂʫʨʛʘʥʩʢʘʷ, 

ʊʶʤʝʥʩʢʘʷ ʠ  ʆʤʩʢʘʷ. 

ʂʨʘʡʥʷʷ ʩʝʚʝʨʥʘʷ ʪʦʯʢʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 55Ü 26Ë ʩ.ʰ., ʶʞʥʘʷ - 52Ü 13Ëʩ.ʰ., 

ʢʨʘʡʥʷʷ ʟʘʧʘʜʥʘʷ - 65Ü 57Ë ʚ.ʜ., ʚʦʩʪʦʯʥʘʷ - 74Ü 02Ë ʚ.ʜ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʩ 

ʩʝʚʝʨʘ ʥʘ ʶʛ -375 ʢʤ, ʘ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ  - 602 ʢʤ. ʇʣʦʱʘʜʴ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 98 

ʪʳʩ. ʢʤĮ, ʠʟ ʥʠʭ ʩʝʣʴʭʦʟʫʛʦʜʠʷ ʟʘʥʠʤʘʶʪ 58,8 ʪʳʩ. ʢʤĮ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 60% ʪʝʨʨʠʪʦʨʠʠ 

ʦʙʣʘʩʪʠ [9]. 

ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ ʟʘʥʠʤʘʝʪ 3,6% ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ, ʧʨʠ ʵʪʦʤ 

ʜʘʝʪ 16% ʚʘʣʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʠʣʠ ʯʝʪʚʝʨʪʴ ʚʩʝʛʦ ʚʳʨʘʱʠʚʘʝʤʦʛʦ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʟʝʨʥʘ, ʦʙʣʘʜʘʷ ʤʘʢʩʠʤʘʣʴʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʣʦʜʦʨʦʜʠʝʤ ʙʦʛʘʨʥʦʡ 

ʧʘʰʥʠ ʚ ʩʪʨʘʥʝ [4; 5]. ɹʦʣʴʰʘʷ ʜʦʣʷ ʦʙʣʘʩʪʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʝʨʥʦʚʳʭ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ 

ʯʪʦ, ʙʦʛʘʨʥʦʝ ʟʝʤʣʝʜʝʣʠʝ ʚ ʈʝʩʧʫʙʣʠʢʝ, ʚʦʟʤʦʞʥʦ ʚʩʝʛʦ ʚ ʥʝʩʢʦʣʴʢʠʭ ʦʙʣʘʩʪʷʭ: 

ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ, ʇʘʚʣʦʜʘʨʩʢʦʡ, ʂʫʩʪʘʥʘʡʩʢʦʡ, ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʠ 

ʯʘʩʪʠʯʥʦ ɸʢʤʦʣʠʥʩʢʦʡ. ʅʘʠʚʳʩʰʠʤ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʙʝʟ ʩʦʤʥʝʥʠʷ, 

ʦʙʣʘʜʘʝʪ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ [2]. 

ɸʛʨʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʦʙʣʘʩʪʠ ʚʳʨʘʞʝʥ ʠ ʚ ʫʨʦʚʥʝ ʫʨʙʘʥʠʟʘʮʠʠ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʧʨʦʞʠʚʘʝʪ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ: ʛʦʨʦʞʘʥʝ ʩʦʩʪʘʚʣʷʶʪ 40,9%, ʩʝʣʴʯʘʥʝ 

59,1% ʥʘʩʝʣʝʥʠʷ. ɺ ʦʙʣʘʩʪʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 5 ʛʦʨʦʜʦʚ ʠ ʦʢʦʣʦ 700 ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʘ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʦʙʣʘʩʪʴ ʨʘʟʜʝʣʝʥʘ ʥʘ 13 ʨʘʡʦʥʦʚ [8]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤ ʨʘʡʦʥʠʨʦʚʘʥʠʝʤ ʨʝʛʠʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʪʨʝʤ 

ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤ ʦʙʣʘʩʪʷʤ [8]: 

1. ʉʣʘʙʦ-ʚʣʘʞʥʘʷ ʫʤʝʨʝʥʥʦ ʪʝʧʣʘʷ, ʟʘʥʷʪʘʷ ʣʘʥʜʰʘʬʪʘʤʠ ʪʠʧʠʯʥʦʡ ʣʝʩʦʩʪʝʧʠ 

ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʂʦʢʰʝʪʘʫʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ, ʛʜʝ ʫʚʣʘʞʥʝʥʥʦʩʪʴ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʝʥʠʷʤʠ ɻʊʂ (ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦ ɻ. ʂ. 
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ʉʝʣʷʥʠʥʦʚʫ), ʨʘʚʥʳʤ 1,0 -1,1. ʇʝʨʠʦʜ ʩ ʫʩʪʦʡʯʠʚʳʤʠ ʩʫʤʤʘʤʠ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 10Üʉ. 

ʜʦʩʪʠʛʘʝʪ 2000Üï2100Üʉ. 

2. ɿʘʩʫʰʣʠʚʘʷ ʫʤʝʨʝʥʥʦ-ʪʝʧʣʘʷ, ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʩʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ 

ʦʙʣʘʩʪʠ, ʟʘʥʷʪʘʷ ʣʘʥʜʰʘʬʪʘʤʠ ʢʦʣʦʯʥʦʡ ʣʝʩʦʩʪʝʧʠ ʠ ʩʪʝʧʠ, ʩ ɻʊʂ ʦʪ 1,0 ʜʦ 0,8 

ʠ ʩ ʩʫʤʤʘʤʠ ʫʩʪʦʡʯʠʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 10Ü ʉ.  ʦʢʦʣʦ 2100Üï2200Üʉ. 

3. ɿʘʩʫʰʣʠʚʘʷ, ʪʝʧʣʘʷ, ʟʘʥʠʤʘʶʱʘʷ ʚʦʩʪʦʯʥʫʶ ʠ ʟʘʧʘʜʥʫʶ, ʜʦ ʜʦʣʠʥʳ ʨ. ʀʰʠʤ, 

ʯʘʩʪʠ ʶʞʥʦʛʦ ʨʝʛʠʦʥʘ, ʛʜʝ ɻʊʂ ʤʝʥʷʝʪʩʷ ʦʪ 0,9 ʜʦ 0,7, ʘ ʩʫʤʤʳ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 10Ü 

ʉ. ð 2200ï2400Üʉ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʦʥʫ ʨʠʩʢʦʚʘʥʥʦʛʦ 

ʟʝʤʣʝʜʝʣʠʷ, ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ 

ʧʨʦʜʫʢʮʠʶ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʨʘʚʥʝʥʠʷ ʩ 2020 ʛʦʜʦʤ 2008 ʛʦʜ ʚʳʙʨʘʥ ʧʦ ʧʨʠʯʠʥʝ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʦʩʪʘ ʦʩʥʦʚʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʤʠʨʝ ʚ ʮʝʣʦʤ ʠ ʚ ʂʘʟʘʭʩʪʘʥʝ ʚ ʯʘʩʪʥʦʩʪʠ, 

ʧʦʩʣʝ ʛʣʦʙʘʣʴʥʦʛʦ ʤʠʨʦʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ 2006 ʛʦʜʘ. 

ɺʘʣʦʚʳʡ ʚʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ 2008 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 190 245,7 

ʤʣʥ. ʪʝʥʛʝ, ʘ ʚ 2020 ʛʦʜʫ ʦʥ ʩʦʩʪʘʚʠʣ 777 134,7 ʤʣʥ. ʪʝʥʛʝ [1]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʘʣʦʚʳʡ ʚʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʟʘ 12 ʣʝʪ 

ʫʚʝʣʠʯʠʣʩʷ ʚ 4 ʨʘʟʘ, ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ ʦʙ ʵʪʦʤ ʛʦʚʦʨʷʪ ʩʫʭʠʝ ʮʠʬʨʳ ʩʪʘʪʠʩʪʠʢʠ. ʅʦ 

ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʢʘʢʠʝ ʨʝʘʣʴʥʳʝ ʪʝʤʧʳ ʨʦʩʪʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘʙʣʶʜʘʣʠʩʴ ʟʘ 

ʵʪʦʪ ʧʝʨʠʦʜ, ʪʘʢ ʢʘʢ ʩʪʘʪʠʩʪʠʢʘ ʥʝ ʫʯʠʪʳʚʘʝʪ ʠʥʬʣʷʮʠʶ, ʘ ʦʥʘ ʧʦ ʦʬʠʮʠʘʣʴʥʳʤ 

ʜʘʥʥʳʤ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 5 ʜʦ 7% ʚ ʛʦʜ, ʚ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʣʴʥʦʛʦ 

ʨʦʩʪʘ ʚʳʧʫʩʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʣʘʛʘʝʤ, ʠʩʧʦʣʴʟʫʷ ʪʝ ʞʝ ʜʘʥʥʳʝ 

ʩʪʘʪʠʩʪʠʢʠ, ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ 2008 ʧʦ 2020 ʛʦʜ ʠ ʦʧʨʝʜʝʣʠʪʴ ʨʝʘʣʴʥʳʡ ʨʦʩʪ ʚʘʣʦʚʦʛʦ ʚʳʧʫʩʢʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʀʥʪʝʨʝʩʥʦ ʨʘʟʜʝʣʝʥʠʝ ʜʦʣʝʡ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʚʘʣʦʚʦʤ 

ʚʳʧʫʩʢʝ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʀʪʘʢ, 2008 ʛʦʜ, ʠʟ 190 245,7 ʤʣʥ ʪʝʥʛʝ ʥʘ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʧʨʠʰʣʦʩʴ 47 331,8 ʤʣʥ ʪʝʥʛʝ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ 

142 734,4 ʤʣʥ ʪʝʥʛʝ, ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʵʪʦ ʩʦʩʪʘʚʣʷʝʪ 24,9% ʠ 75,1% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 2020 ʛʦʜʫ ʜʦʣʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʩʦʩʪʘʚʠʣʘ 178 087,7 ʤʣʥ ʪʝʥʛʝ, ʘ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ 598 313,9 ʤʣʥ ʪʝʥʛʝ ʦʪ ʦʙʱʝʡ ʩʫʤʤʳ 777 134,7 ʤʣʥ. ʪʝʥʛʝ, ʚ 

ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʵʪʦ ʩʦʩʪʘʚʣʷʝʪ 22,9% ʠ 77,1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [1]. ʀʩʭʦʜʷ ʠʟ 

ʵʪʠʭ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʫ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʙʣʘʩʪʠ 

ʩʦʩʪʘʚʣʷʝʪ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ, ʩ ʜʦʣʝʡ ʦʢʦʣʦ 75% ʚʘʣʦʚʦʛʦ ʚʳʧʫʩʢʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʠ ʚʪʦʨʦʡ ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʡ ʚʳʚʦʜ, ʯʪʦ ʜʦʣʷ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʚʘʣʦʚʦʤ ʚʳʧʫʩʢʝ ʧʨʦʜʫʢʮʠʠ ʥʝ ʪʦʣʴʢʦ ʥʝ ʚʳʨʦʩʣʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 12%, 

ʘ ʜʘʞʝ ʩʥʠʟʠʣʘʩʴ ʥʘ 2%. 

ʀʪʘʢ, ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʩʥʦʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʟʘ 2008-2020 ʛʦʜʳ. ɺʘʣʦʚʳʡ ʩʙʦʨ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʩʦʩʪʘʚʠʣ ʚ 2008 

ʛʦʜʫ 4550,2 ʪʳʩ. ʪʦʥʥ, ʘ ʚ 2020 ʛʦʜʫ 4229,0 ʪʳʩ. ʪʦʥʥ, ʧʨʠʯʝʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʧʨʠʰʝʣʩʷ ʥʘ 2009 ʛʦʜ, ʢʦʛʜʘ ʫʨʦʞʘʡ ʟʝʨʥʦʚʳʭ ʩʦʩʪʘʚʠʣ 

5620,8 ʪʳʩ. ʪʦʥʥ, ʘ ʤʠʥʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ 2010 ʛʦʜʫ, ʙʳʣʦ 

ʩʦʙʨʘʥʦ 3730,4 ʪʦʥʥ ʟʝʨʥʦʚʳʭ, ʢʘʢ ʚʠʜʠʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʠ ʤʠʥʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʜʚʘ ʩʦʩʝʜʥʠʭ ʛʦʜʘ.  

ɼʘʥʥʳʡ ʬʘʢʪ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʦʢʘʟʳʚʘʶʱʠʤ ʚʣʠʷʥʠʝ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʷʚʣʷʶʪʩʷ ʣʠʤʠʪʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʧʣʦʜʦʨʦʜʠʝ 

ʧʦʯʚ, ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ ʨʝʣʴʝʬʘ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʜʩʪʠʣʘʶʱʠʭ ʧʦʨʦʜ, 

ʥʘʣʠʯʠʝ ʧʣʦʱʘʜʝʡ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʂʘʢ ʤʳ 

ʚʠʜʠʤ ʵʪʦ ʛʨʫʧʧʘ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʣʘʙʦ ʧʦʜʜʘʶʱʠʭʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʯʝʣʦʚʝʢʦʤ, 
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ʢʣʶʯʝʚʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʫʩʣʦʚʠʷ ʪʝʧʣʦ- ʠ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʠʷ, ʥʝʜʦʩʪʘʪʦʢ 

ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʝ, ʚʦʜʥʳʡ ʨʝʞʠʤ ʧʦʯʚ, ʠʭ ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʜʨ. 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʠʟ ʵʪʠʭ ʬʘʢʪʦʨʦʚ, ʥʝ ʠʤʝʶʱʠʭ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʛʣʦʙʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠʨʦʜʳ, ʪʝʭʥʠʯʝʩʢʠ ʣʝʛʢʦ ʦʩʫʱʝʩʪʚʠʤʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʥʘʧʨʠʤʝʨ, ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ. ɼʨʫʛʠʝ ʞʝ ʣʠʤʠʪʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʝʞʠʤ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʜʩʪʠʣʘʶʱʠʭ ʧʦʨʦʜ ʠ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ ʨʝʣʴʝʬʘ 

ʧʦʯʪʠ ʥʝ ʧʦʜʜʘʶʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠʣʠ ʜʣʷ ʵʪʦʛʦ ʪʨʝʙʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʪʨʫʜʦʚʳʝ ʟʘʪʨʘʪʳ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʥʝʵʬʬʝʢʪʠʚʥʳʤʠ [7]. 

ɽʱʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʚʳʩʦʢʫʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʦʩʚʦʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ 

ʦʙʣʘʩʪʠ, ʛʜʝ ʧʘʰʥʠ ʩʦʩʪʘʚʣʷʶʪ 50% ʪʝʨʨʠʪʦʨʠʠ ʠ ʯʠʩʪʦ ʬʠʟʠʯʝʩʢʠ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ 

ʧʣʦʱʘʜʴʶ ʚ 4630-4650 ʪʳʩ. ʛʘ. ʇʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ 

ʩʦʩʪʘʚʠʣʠ ʚ ʩʨʝʜʥʝʤ 4322 ʪʳʩ. ʛʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʦʩʚʦʝʥʠʷ ʠ ʨʘʩʧʘʰʢʠ ʦʪʩʫʪʩʪʚʫʶʪ, 

ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʯʪʦ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ ʟʘʪʨʘʪ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʧʨʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʭ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʷʭ, ʩʙʦʨ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʞʘʡʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʪʩʷ ʦʩʥʦʚʥʳʤʠ 

ʣʠʤʠʪʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʩʪʘʙʠʣʴʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʦʙʣʘʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 4 ʤʣʥ ʪʦʥʥ., ʧʨʠ ʩʨʝʜʥʝʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ʚ 14 ʮ/ʛʘ, ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦʪʨʝʙʫʝʪ ʚʳʩʦʢʠʭ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʠ ʜʨʫʛʠʭ ʦʚʦʱʝʡ ʟʘ ʦʧʠʩʳʚʘʝʤʳʡ ʧʝʨʠʦʜ ʫʚʝʣʠʯʠʣʦʩʴ, 

ʥʦ ʥʝ ʟʥʘʯʠʪʝʣʴʥʦ. ɺ 2008 ʛʦʜʫ ʩʦʙʨʘʣʠ 406,5 ʪʳʩ. ʪʦʥʥ ʢʘʨʪʦʬʝʣʷ ʠ 148,2 ʪʳʩ. ʪʦʥʥ 

ʦʚʦʱʝʡ, ʘ ʚ 2020 ʛʦʜʫ 592,3 ʪʳʩ. ʪʦʥʥ ʠ 204,2 ʪʳʩ. ʪʦʥʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʳʩʦʢʠʡ ʨʦʩʪ, 

ʟʘ ʦʧʠʩʳʚʘʝʤʳʡ ʧʝʨʠʦʜ, ʧʨʦʠʟʦʰʝʣ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʩ 6,8 ʪʳʩ. 

ʪʦʥʥ ʚ 2008 ʜʦ 26 ʪʳʩ. ʪʦʥʥ ʚ 2020 ʛʦʜʫ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʥʘʙʣʶʜʘʝʤ ʯʝʪʳʨʝʭʢʨʘʪʥʳʡ 

ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ [1]. 

ɽʜʠʥʩʪʚʝʥʥʳʤʠ ʜʨʘʡʚʝʨʘʤʠ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʟʝʤʣʝʜʝʣʠʷ ʚ 

ʩʪʦʠʤʦʩʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʷʚʣʷʶʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʘʛʨʦʣʘʥʜʰʘʬʪʥʦʝ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʠ 

ʧʦʣʥʦʤʘʩʰʪʘʙʥʫʶ ʮʠʬʨʦʚʠʟʘʮʠʶ ʦʪʨʘʩʣʠ [3; 6]. ʊʦʣʴʢʦ ʪʦʯʥʦʝ (ʧʨʝʮʠʟʠʦʥʥʦʝ) 

ʟʝʤʣʝʜʝʣʠʝ ʧʦʟʚʦʣʠʪ ʩʥʠʚʝʣʠʨʦʚʘʪʴ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʠʩʢʠ, ʩʦʟʜʘʚ ʦʩʥʦʚʫ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ. 

ɺ ʧʣʘʥʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʢʘʨʪʠʥʘ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʝʨʥʦʚʦʤʫ ʭʦʟʷʡʩʪʚʫ, 

ʧʦʛʦʣʦʚʴʝ ʂʈʉ ʚ 2008 ʛʦʜʫ ʩʦʩʪʘʚʣʷʣʦ 351,7 ʪʳʩ. ʛʦʣʦʚ, ʘ ʚ 2020 ʛʦʜʫ ʧʦʛʦʣʦʚʴʝ 

ʩʦʩʪʘʚʠʣʦ 377, 7 ʪʳʩ. ʛʦʣʦʚ, ʵʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʟʘ ʠʟʫʯʘʝʤʳʡ ʧʝʨʠʦʜ, 

ʤʠʥʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ 2011 ʛʦʜʫ -259,7 ʪʳʩ. ʛʦʣʦʚ. ʈʦʩʪ ʧʦʛʦʣʦʚʴʷ ʂʈʉ ʩʚʷʟʘʥ ʩ 

ʧʨʦʛʨʘʤʤʦʡ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʧʨʠʥʷʪʦʡ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʂ. ɿʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʥʘ 50% ʧʨʦʠʟʦʰʝʣ ʨʦʩʪ ʧʦʛʦʣʦʚʴʷ ʣʦʰʘʜʝʡ, ʩ 88 ʪʳʩ. ʛʦʣʦʚ ʚ 

2008 ʛʦʜʫ ʜʦ 135 ʪʳʩ. ʛʦʣʦʚ ʚ 2020 ʛʦʜʫ. ʇʦʛʦʣʦʚʴʝ ʄʈʉ ʫʚʝʣʠʯʠʣʦʩʴ ʩ 246,5 ʪʳʩ. 

ʛʦʣʦʚ ʜʦ 433,4 ʪʳʩ. ʛʦʣʦʚ, ʘ ʚʦʪ ʧʦʛʦʣʦʚʴʝ ʩʚʠʥʝʡ ʫʤʝʥʴʰʠʣʦʩʴ ʩ 247,6 ʪʳʩ. ʛʦʣʦʚ ʚ 

2008 ʛʦʜʫ ʜʦ 180,4 ʪʳʩ. ʛʦʣʦʚ ʚ 2020 ʛʦʜʫ [1]. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝ ʠʟʣʦʞʝʥʥʳʭ ʜʘʥʥʳʭ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʦʛʦʣʦʚʴʝ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʥʦ ʫʚʝʣʠʯʝʥʠʝ ʥʝ ʠʤʝʝʪ ʢʨʘʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ ʜʦʩʪʠʛʣʦ ʩʚʦʝʛʦ ʧʠʢʘ ʨʘʟʚʠʪʠʷ ʚ ʵʢʩʪʝʥʩʠʚʥʦʤ ʪʠʧʝ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʝʛʦ ʦʪʣʠʯʘʝʪ ʚ ʮʝʣʦʤ ʩʪʘʙʠʣʴʥʳʡ ʩʙʦʨ ʟʝʨʥʦʚʳʭ ʚ ʧʨʝʜʝʣʘʭ 4 ʤʣʥ. ʪʦʥʥ, 

ʢʦʨʨʝʢʪʠʨʫʝʤʳʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ ʧʦʪʨʝʙʫʝʪʩʷ ʧʝʨʝʭʦʜ ʢ 
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ʠʥʪʝʥʩʠʚʥʳʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʤʝʪʦʜʘʤ. ɾʠʚʦʪʥʦʚʦʜʩʪʚʦ ʞʝ ʠʤʝʝʪ ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʦʩʪʘ ʠ ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʵʪʘ ʦʪʨʘʩʣʴ ʪʘʢ ʞʝ ʷʚʣʷʝʪʩʷ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʜʣʷ ʦʙʣʘʩʪʠ, ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʚ 1991 ʛʦʜʫ ʧʦʛʦʣʦʚʴʝ ʂʈʉ ʩʦʩʪʘʚʣʷʣʦ 

1120,9 ʪʳʩ. ʛʦʣʦʚ. 
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ʏɸʉʊɽʁ ʈɸʂɽʊ-ʅʆʉʀʊɽʃɽʁ 
 

ʇʠʚʝʥʴ ʇ.ɺ. 
(ɸʣʪɻʋ) 

 

ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʦʩʚʦʝʥʠʝ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʩʧʫʪʥʠʢʦʚ ʩʚʷʟʠ ʠ ʪʦʤʫ 

ʧʦʜʦʙʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʕʪʦ ʥʝʠʟʙʝʞʥʦ ʦʙʦʩʪʨʷʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʨʘʢʝʪʥʦ-

ʢʦʩʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʨʘʡʦʥʦʚ ʧʘʜʝʥʠʷ 

(ʈʇ) ʦʪʜʝʣʷʶʱʠʭʩʷ ʯʘʩʪʝʡ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡ (ʆʏʈʅ). 

ʊʦʣʴʢʦ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ, ʧʦ ʩʚʝʜʝʥʠʷʤ çʎʝʥʪʨʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ 

ʥʘʟʝʤʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳè, ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 40 ʈʇ ʆʏʈʅ [1]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʟʘʷʚʣʝʥʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʛʨʘʥʠʮʳ ʘʨʝʘʣʦʚ ʈʇ ʆʏʈʅ ï ʥʝ ʚʩʝʛʜʘ 

ʩʦʚʧʘʜʘʶʪ ʩ ʬʘʢʪʠʯʝʩʢʠʤʠ.ɺ ʯʘʩʪʥʦʩʪʠ, ʀ.ɺ. ɹʘʭʘʨʝʚʘ, ʀ.ɹ. ʂʦʣʷʜʦ, ʉ.ɺ. ʇʣʫʛʠʥ, ʗ.ʅ. 

ʐʦʡʭʝʪ (2021) ʦʪʤʝʯʘʶʪ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ ʠ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ, ʥʘ 

ʢʦʪʦʨʦʡ ʙʳʣʠ ʥʘʡʜʝʥʳ ʬʨʘʛʤʝʥʪʳ ʆʏʈʅ ï ʦʢʘʟʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʪʦʡ, ʯʪʦ 

ʦʪʚʝʯʘʝʪ ʩʫʱʝʩʪʚʫʶʱʠʤ ʈʇ [2]. 



190 

 

ɺʧʨʦʯʝʤ, ʘʚʪʦʨʦʤ ʜʘʥʥʦʡ ʩʪʘʪʴʠ, ʵʪʦ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʠ ʚ ʙʦʣʝʝ ʨʘʥʥʝʡ ʧʫʙʣʠʢʘʮʠʠ 

2007 ʛ. [3]. ʏʘʩʪʴ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʥʝ ʖ-30 

(ʩʦʩʪʦʠʪ ʠʟ ʢʦʥʪʫʨʦʚ ʚʟʘʠʤʦʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʈʇ: 306, 307, 309, 310). ʇʨʦʢʫʨʘʪʫʨʦʡ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ 2000 ʛ. ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʬʘʢʪʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʧʘʜʝʥʠʠ 

ʬʨʘʛʤʝʥʪʦʚ ʆʏʈʅ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ɿʤʝʠʥʦʛʦʨʩʢʦʛʦ ʠ 

ʊʨʝʪʴʷʢʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ. ɸ ʦʪ ʛʨʘʥʠʮ ʈʇ ʵʪʠ ʧʦʩʝʣʝʥʠʷ ʦʪʜʝʣʷʣʦ ʦʪ 3 ʜʦ 30 ʢʤ. 

ʇʦʤʠʤʦ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠʯʠʥʘ ʤʦʞʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʩʦʛʣʘʩʥʦ 

çʕʢʦʣʦʛʠʯʝʩʢʦʤʫ ʧʘʩʧʦʨʪʫ ʟʦʥʳ ʖ-30è (2000), ʜʘʣʴʥʦʩʪʴ ʧʨʠʟʝʤʣʝʥʠʷ ʦʙʣʦʤʢʦʚ ʦʪ 

ʥʦʤʠʥʘʣʴʥʦʡ ʪʦʯʢʠ ʧʘʜʝʥʠʷ (ʮʝʥʪʨʘ ʈʇ) ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʦʪ 47 ʜʦ 55 ʢʤ. ɺʤʝʩʪʝ ʩ 

ʪʝʤ ʨʘʟʤʝʨʳ ʛʨʘʥʠʮ ʵʣʣʠʧʩʦʚ ʈʇ 306, 307 ï ʩʦʩʪʘʚʣʷʶʪ 60ʭ20 ʢʤ, ʘ ʈʇ 309, 310: 80ʭ40 

ʢʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʩʯʝʪʥʳʝ ʢʦʥʪʫʨʳ ʵʣʣʠʧʩʦʚ ʈʇ ï ʫʞʝ ʠʟʥʘʯʘʣʴʥʦ ʙʳʣʠ ʟʘʜʘʥʳ 

ʢʘʢ ʤʠʥʠʤʘʣʴʥʳʝ. ʕʪʦ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʚʳʭʦʜ ʦʙʣʦʤʢʦʚ ʆʏʈʅ ʟʘ 

ʧʨʝʜʝʣʳ ʈʇ, ʜʘʞʝ ʧʨʠ ʫʩʧʝʰʥʳʭ ʟʘʧʫʩʢʘʭ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ɺʩʝʛʦ ʟʦʥʘ ʖ-30 ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ 3181,42 ʢʤ
2
, ʠʟ ʥʠʭ 54,06% ʝʝ ʪʝʨʨʠʪʦʨʠʠ 

ʥʘʭʦʜʠʪʩʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ (ɻʣʫʙʦʢʦʚʩʢʠʡ ʨʘʡʦʥ)[3, ʩ. 261; 4].  

ʉʠʪʫʘʮʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʬʨʘʛʤʝʥʪʦʚ ʆʏʈʅ ʚʥʫʪʨʠ ʈʇ ʠ ʚʥʝ ʠʭ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ï ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʢʘʨʪʦʩʭʝʤʘ ʙʳʣʘ 

ʩʦʩʪʘʚʣʝʥʘ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ çʕʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʩʧʦʨʪʘ ʟʦʥʳ ʖ-30è [4]. ʉʣʝʜʫʝʪ 

ʦʞʠʜʘʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩ. 1 ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ 

ʆʏʈʅ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ (ʩʤʦʪʨʠʪʝ 

ʚʳʷʚʣʝʥʥʳʝ ʘʚʪʦʨʦʤ ʛʨʘʥʠʮʳ ʚʦʟʤʦʞʥʦʛʦ ʨʘʟʣʝʪʘ ʬʨʘʛʤʝʥʪʦʚ ʆʏʈʅ ʧʦ ʨʘʩʯʝʪʥʳʤ 

ʥʦʨʤʘʪʠʚʘʤ). 

ʂʘʢ ʧʨʘʚʠʣʦ, ʦʪʜʝʣʠʚʰʠʝʩʷ ʧʝʨʚʳʝ ʩʪʫʧʝʥʠ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡ ʥʝ ʨʘʟʨʫʰʘʶʪʩʷ ʚ 

ʧʣʦʪʥʳʭ ʩʣʦʷʭ ʘʪʤʦʩʬʝʨʳ, ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʝʨʝʛʨʫʟʦʢ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʫʩʢʦʨʝʥʠʠ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, ʠʣʠ ʧʝʨʝʛʨʝʚʘ ʧʘʨʦʚ 

ʦʩʪʘʪʢʦʚ ʪʦʧʣʠʚʘ ʚ ʪʦʧʣʠʚʥʳʭ ʙʘʢʘʭ, ʧʨʠʚʦʜʷʱʝʤʫ ʢ ʚʟʨʳʚʫ ʚʩʣʝʜʩʪʚʠʝ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʛʨʝʚʘ ʧʦʚʝʨʭʥʦʩʪʝʡ ʆʏʈʅ: ʚʳʩʦʪʘ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʠʭ 

ʦʪʩʪʳʢʦʚʢʘ, ʜʣʷ ʵʪʦʛʦ ï ʥʝʜʦʩʪʘʪʦʯʥʘ (60-90 ʢʤ). ɸ ʚʦʪ ʚʪʦʨʳʝ ʠ ʪʨʝʪʴʠ ʩʪʫʧʝʥʠ ʨʘʢʝʪ-

ʥʦʩʠʪʝʣʝʡ ʦʪʜʝʣʷʶʪʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʭ ʚʳʩʦʪʘʭ (ʫ ʚʪʦʨʳʭ ʩʪʫʧʝʥʝʡ ʵʪʦ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 140 ʜʦ 160 ʢʤ) ʠ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʣʦʪʥʳʭ ʩʣʦʝʚ ʘʪʤʦʩʬʝʨʳ ʦʥʠ 

ʨʘʩʧʘʜʘʶʪʩʷ ʥʘ ʬʨʘʛʤʝʥʪʳ ʨʘʟʣʠʯʥʦʡ ʚʝʣʠʯʠʥʳ[5, ʩ. 28-29]. 

 
ʈʠʩ. 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʬʨʘʛʤʝʥʪʦʚ ʆʏʈʅ ʚʥʫʪʨʠ ʛʨʘʥʠʮ ʈʇ ʟʦʥʳ ʖ-30 ʠ ʚʥʝ ʠʭ ʚ ʈʌ 

[4] 
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ʅʘʙʣʶʜʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ: ʯʝʤ ʚʳʰʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ 

ʆʏʈʅ, ʪʝʤ ʙʦʣʴʰʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʣʝʪ ʦʙʣʦʤʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʭʦʜʘ 

ʬʨʘʛʤʝʥʪʦʚ ʆʏʈʅ ʟʘ ʧʨʝʜʝʣʳ ʈʇ, ʧʨʠ ʦʪʜʝʣʝʥʠʠ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ï ʤʠʥʠʤʘʣʴʥʘ ʠ 

ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʦʪʩʪʳʢʦʚʢʝ ʧʦʩʣʝʜʫʶʱʠʭ ʙʣʦʢʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʯʝʤ ʥʠʞʝ ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʟʨʫʰʝʥʠʝ ʆʏʈʅ, ʪʝʤ ʚʳʰʝ ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʛʨʷʟʥʝʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʘʢʝʪʥʳʭ ʪʦʧʣʠʚ. 

ɼʣʷ ʨʘʟʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʠʡ 

ʚʘʨʠʘʥʪ. ʀʟʚʝʩʪʥʳ ʧʠʨʦʧʘʪʨʦʥʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʟʘʩʝʚʘ ʦʙʣʘʢʦʚ ʨʝʘʛʝʥʪʘʤʠ. ɽʩʣʠ ʚ 

ʆʏʈʅ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʦʜʦʙʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʩʥʘʨʷʞʝʥʥʳʝ ʚʝʱʝʩʪʚʘʤʠ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʨʘʟʣʦʞʝʥʠʶ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʢʝʪʥʳʭ ʪʦʧʣʠʚ, ʪʦ ʵʪʦ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ 

ʦʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʜʠʣʝʤʤʳ. ʉʨʘʙʘʪʳʚʘʥʠʝ ʧʠʨʦʧʘʪʨʦʥʦʚ ʥʘ 

ʪʦʡ ʚʳʩʦʪʝ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʨʘʟʨʫʰʝʥʠʝ ʆʏʈʅ (ʪʦʧʣʠʚʥʳʭ ʙʘʢʦʚ) ʧʨʠʚʝʜʝʪ 

ʢ ʪʦʤʫ, ʯʪʦ ʧʨʦʠʩʭʦʜʷʱʠʡ ʧʨʠ ʵʪʦʤ ʟʘʣʧʦʚʳʡ ʚʳʙʨʦʩ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʢʝʪʥʦʛʦ ʪʦʧʣʠʚʘ 

(ʚ ʚʠʜʝ ʦʙʣʘʢʘ ʘʵʨʦʟʦʣʝʡ), ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʦʜʥʦʤʦʤʝʥʪʥʦ ʩ ʦʙʨʘʙʦʪʢʦʡ ʵʪʠʭ 

ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ ʨʝʘʛʝʥʪʘʤʠ. 

ʊʘʢ, ʥʝʩʠʤʤʝʪʨʠʯʥʳʡ ʜʠʤʝʪʠʣʛʠʜʨʘʟʠʥ (ʛʝʧʪʠʣ) ʤʦʞʝʪ ʦʢʠʩʣʷʪʴʩʷ ʜʦ 

ʥʝʪʦʢʩʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʘʞʝ ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʫʭʦʤ, ʧʨʠ ʨʘʩʧʳʣʝʥʠʠ ʚ ʥʝʤ 

ʧʦʨʦʰʢʘ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ [5, ʩ. 267]. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʢʪʠʚʠʨʦʚʘʥʥʳʤ ʫʛʣʝʤ, ʥʘʠʣʫʯʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʞʥʦ 

ʜʦʙʠʪʴʩʷ, ʠʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ ʨʝʘʛʝʥʪʘ ʰʫʥʛʠʪ, ʦʙʣʘʜʘʶʱʠʡ ʙʦʣʴʰʝʡ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. ɽʩʣʠ ʜʘʥʥʘʷ ʨʝʘʢʮʠʷ ʧʨʦʭʦʜʠʪ ʧʦʣʥʦʩʪʴʶ, ʪʦ ʛʝʧʪʠʣ ʨʘʟʣʘʛʘʝʪʩʷ ʥʘ ʘʟʦʪ, 

ʤʝʪʘʥ ʠ ʚʦʜʫ. ɽʩʣʠ ʨʝʘʢʮʠʷ ʧʨʦʭʦʜʠʪ ʥʝ ʜʦ ʢʦʥʮʘ, ʪʦ ʦʙʨʘʟʫʶʪʩʷ ʜʠ- ʠ ʪʨʠʤʝʪʠʣʘʤʠʥʳ 

(ʩ ʪʦʢʩʠʯʥʦʩʪʴʶ ʜʝʩʷʪʠʢʨʘʪʥʦ ʤʝʥʴʰʝʡ, ʯʝʤ ʫ ʛʝʧʪʠʣʘ)[6; 7]. 

ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʨʘʢʝʪʥʦʛʦ ʪʦʧʣʠʚʘ (ʢʝʨʦʩʠʥ ʊ-1, 

ʩʠʥʪʠʥ) ï ʪʘʢʞʝ, ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʰʫʥʛʠʪ. ʄ.ʂ. ʂʘʟʘʥʢʘʧʦʚʘ (2013) ʧʨʝʜʣʦʞʠʣʘ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʡ ʩʦʨʙʝʥʪ ʜʣʷ ʬʠʢʩʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʜʝʩʪʨʫʢʪʦʨʦʚ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ [8]. 

ʀʟʚʝʩʪʝʥ ʤʠʢʨʦʙʥʳʡ ʧʨʝʧʘʨʘʪ çɼʝʩʪʨʦʡʣè, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʨʘʟʣʦʞʝʥʠʷ 

ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ [9]. ʀʩʧʦʣʴʟʫʷ ʰʫʥʛʠʪ ʜʣʷ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʤʠʢʨʦʙʥʳʭ 

ʢʫʣʴʪʫʨ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʜʘʥʥʳʡ ʨʝʘʛʝʥʪ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʚ ʧʠʨʦʧʘʪʨʦʥʘʭ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʦʜʦʙʥʳʭ ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʠʪ ʧʨʦʚʦʜʠʪʴ ʨʘʟʨʫʰʝʥʠʝ ʆʏʈʅ ʥʘ 

ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʚʳʩʦʪʝ, ʯʪʦ ʩʥʠʟʠʪ ʨʠʩʢʠ ʚʳʭʦʜʘ ʠʭ ʬʨʘʛʤʝʥʪʦʚ ʟʘ ʧʨʝʜʝʣʳ 

ʛʨʘʥʠʮ ʈʇ, ʥʦ, ʧʨʠ ʵʪʦʤ ï ʤʠʥʠʤʠʟʠʨʫʝʪ ʚʦʟʤʦʞʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʘʢʝʪʥʳʭ ʪʦʧʣʠʚ. 
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ʋɼʂ [502.3(571.150) +598.2(571.150)] 

ɺʀɼʆɺʆʁ ʉʆʉʊɸɺ ʆʈʅʀʊʆʌɸʋʅʓ ʇʈʀʈʆɼʅʆɻʆ ʇɸʈʂɸ çɸʗè 

 

ʇʣʝʰʢʦʚʘ ʗ.ʂ., ʆʪʪʦ ʆ.ɺ. 
(ɸʣʪɻʋ) 

 

ʆʨʥʠʪʦʬʘʫʥʘ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʪʠʮ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ɺ ʩʠʣʫ ʩʚʦʝʡ ʤʦʙʠʣʴʥʦʩʪʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ, ʧʪʠʮʳ ʷʚʣʷʶʪʩʷ ʦʪʣʠʯʥʳʤ 

ʠʥʜʠʢʘʪʦʨʦʤ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʀʤʝʥʥʦ ʵʪʦ ʦʧʨʝʜʝʣʷʝʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ çɸʷè ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʪʘʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ.  

ʆʙʲʝʢʪʘʤʠ ʥʘʙʣʶʜʝʥʠʡ ʷʚʠʣʠʩʴ ʢʘʢ ʦʙʳʯʥʳʝ ʚʠʜʳ, ʪʘʢ ʠ ʚʠʜʳ, ʟʘʥʝʩʝʥʥʳʝ ʚ 

ʂʨʘʩʥʳʝ ʢʥʠʛʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʯʪʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʟʘʜʘʯ 

ʩʦʭʨʘʥʝʥʠʷ ʵʪʠʭ ʚʠʜʦʚ, ʘ ʪʘʢʞʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ. ʇʦʩʣʝʜʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʦʨʥʠʪʦʬʘʫʥʳ ʚ ʧʨʠʨʦʜʥʦʤ ʧʘʨʢʝ çɸʷè ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2002 

ʛ. [1], ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ ʚ ʥʝʘʢʪʫʘʣʴʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʤʢʘʭ ʵʪʦʡ ʨʘʙʦʪʳ.  

 ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʧʨʝʜʝʣʠʪʴ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʪʠʮ ʚ ʙʠʦʪʦʧʘʭ 

ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ çɸʷè. ɹʳʣʘ ʧʨʠʤʝʥʝʥʘ ʤʝʪʦʜʠʢʘ ʖ. ʉ. ʈʘʚʢʠʥʘ ï ʧʨʠ ʫʯʸʪʝ ʧʪʠʮ 

ʫʯʝʪʯʠʢ ʜʚʠʞʝʪʩʷ ʧʦ ʤʘʨʰʨʫʪʫ ʠ ʦʪʤʝʯʘʝʪ ʚʩʝʭ ʧʪʠʮ, ʢʦʪʦʨʳʭ ʚʠʜʠʪ ʠʣʠ ʩʣʳʰʠʪ [2]. 

ʇʨʠʨʦʜʥʳʡ ʧʘʨʢ çɸʷè ʦʩʥʦʚʘʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ. ʇʘʨʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʛʦʨʥʦʡ ʩʪʨʘʥʳ ʠ ʟʘʥʠʤʘʝʪ 1109 

ʛʝʢʪʘʨʦʚ [3]. ɻʣʘʚʥʳʤʠ ʚʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʷʚʣʷʶʪʩʷ ʦʟʝʨʘ ɸʷ ʠ ʇʫʯʠʥʘ [4]. ʃʝʩʘ 

ʪʝʨʨʠʪʦʨʠʠ ʦʪʥʦʩʷʪʩʷ ʢ ʛʦʨʥʦʣʝʩʥʦʤʫ ʧʦʷʩʫ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʠʥʦʚʦ-ʙʝʨʝʟʦʚʦ-

ʩʦʩʥʦʚʳʤʠ, ʤʝʩʪʘʤʠ ʩ ʧʨʠʤʝʩʴʶ ʧʠʭʪʳ, ʪʨʘʚʷʥʳʤʠ ʩ ʢʨʫʧʥʦʪʨʘʚʴʝʤ ʠ ʧʘʧʦʨʦʪʥʠʢʦʤ 

ʥʘ ʪʝʥʝʚʳʭ ʩʢʣʦʥʘʭ ʠ ʩʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʳʤʠ, ʩ ʧʨʠʤʝʩʴʶ ʦʩʠʥʳ ʦʩʪʝʧʥʝʥʥʳʤʠ 

ʪʨʘʚʷʥʳʤʠ ï ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ [4].  

ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ 4 ʙʠʦʪʦʧʘ: ʩʢʘʣʠʩʪʳʝ ʫʯʘʩʪʢʠ, 

ʩʤʝʰʘʥʥʳʡ ʣʝʩ, ʦʟʝʨʦ ʇʫʯʠʥʘ, ʩʝʣʠʪʝʙʥʳʝ ʪʝʨʨʠʪʦʨʠʠ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʨʰʨʫʪʦʚ 

ʧʨʠʚʦʜʠʪʩʷ ʚ ʪʘʙʣʠʮʝ.  

ʊʘʙʣ. ʆʧʠʩʘʥʠʝ ʤʘʨʰʨʫʪʦʚ ʠʟʫʯʝʥʠʷ ʦʨʥʠʪʦʬʘʫʥʳ 

ɹʠʦʪʦʧ ʇʣʦʱʘʜʴ, 

ʢʤ
2
 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʤʘʨʰʨʫʪʘ: 

ʜʣʠʥʘ/ʚʨʝʤʷ 

ʥʘʙʣʶʜʝʥʠʡ, ʢʤ/ʯʘʩ.  

ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʠ 

ʧʨʝʦʙʣʘʜʘʶʱʠʡ ʦʪʨʷʜ 

ʧʪʠʮ 

ʉʢʘʣʠʩʪʳʝ ʫʯʘʩʪʢʠ 1,5 3 ʢʤ./ 1,5  3, ʩʦʢʦʣʦʦʙʨʘʟʥʳʝ 
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ʉʤʝʰʘʥʥʳʡ ʣʝʩ 3 4 ʢʤ./ 2,5  48, ʚʦʨʦʙʴʝʦʙʨʘʟʥʳʝ 

ʆʟʝʨʦ ʇʫʯʠʥʘ 0,16 5 ʢʤ./ 4  29, ʛʫʩʝʦʙʨʘʟʥʳʝ ʠ 

ʚʦʨʦʙʴʝʦʙʨʘʟʥʳʝ 

ʋʯʘʩʪʢʠ ʫ ʞʠʣʴʷ 

ʯʝʣʦʚʝʢʘ 

0,96 3 ʢʤ./ 2,5   63, ʚʦʨʦʙʴʝʦʙʨʘʟʥʳʝ 

 

ʇʝʨʚʳʡ ʙʠʦʪʦʧ, ʚʢʣʶʯʘʶʱʠʡ ʩʢʘʣʠʩʪʳʝ ʫʯʘʩʪʢʠ, ʨʘʩʧʦʣʦʞʝʥ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ. ɹʠʦʪʦʧ ʙʝʜʝʥ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʧʪʠʮ ʠʟ-ʟʘ ʙʝʜʥʦʩʪʠ 

ʢʦʨʤʦʚʦʡ ʙʘʟʳ. ɺ ʙʠʦʪʦʧʝ ʧʨʝʦʙʣʘʜʘʶʪ ʚʠʜʳ ʠʟ ʦʪʨʷʜʘ ʩʦʢʦʣʦʦʙʨʘʟʥʳʭ, ʪʘʢ ʢʘʢ ʜʘʥʥʘʷ 

ʪʝʨʨʠʪʦʨʠʷ ʧʦʜʭʦʜʠʪ ʜʣʷ ʚʳʚʝʜʝʥʠʷ ʧʦʪʦʤʩʪʚʘ [5]. 

 

 
ʈʠʩ. 1. ʈʝʟʫʣʴʪʘʪʳ ʤʘʨʰʨʫʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʙʠʦʪʦʧʘ ʟʘʬʠʢʩʠʨʦʚʘʥ ʦʨʝʣ-ʤʦʛʠʣʴʥʠʢ ʥʘ ʧʨʦʣʝʪʝ, ʟʘʥʝʩʝʥʥʳʡ ʚ 

ʂʨʘʩʥʫʶ ʢʥʠʛʫ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ [6]. ɼʣʠʥʥʦʭʚʦʩʪʘʷ ʥʝʷʩʳʪʴ ʠ ʷʩʪʨʝʙ ʷʚʣʷʶʪʩʷ 

ʦʩʝʜʣʳʤʠ ʚʠʜʘʤʠ, ʯʪʦ ʜʦʢʘʟʳʚʘʶʪ ʟʠʤʥʠʝ ʚʩʪʨʝʯʠ.   

ʋʯʘʩʪʦʢ ʩʤʝʰʘʥʥʦʛʦ ʣʝʩʘ ʨʘʩʧʦʣʦʞʝʥ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʧʘʨʢʘ. ɹʠʦʪʦʧ 

ʩʤʝʰʘʥʥʦʛʦ ʣʝʩʘ ʧʨʝʜʩʪʘʚʣʝʥ 5 ʷʨʫʩʘʤʠ. ʂʦʨʤʦʚʘʷ ʙʘʟʘ ʙʦʛʘʪʘ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʦʣʴʰʦʝ 

ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʪʠʮ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʦʙʣʘʜʘʶʪ ʚʠʜʳ ʠʟ ʦʪʨʷʜʘ 

ʚʦʨʦʙʴʝʦʙʨʘʟʥʳʭ. ɺʠʜʳ ʜʷʪʣʦʦʙʨʘʟʥʳʭ ʠʤʝʶʪ ʩʚʦʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʠʰʫ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʝʨʝʚʴʝʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʜʫʧʝʣ ʠ 

ʧʠʪʘʥʠʷ [7]. ɺ ʩʤʝʰʘʥʥʦʤ ʣʝʩʫ ʦʪʤʝʯʝʥʘ ʚʩʪʨʝʯʝʥʘ ʩ ʚʦʨʦʙʴʠʥʳʤ ʩʳʯʦʤ, ʟʘʥʝʩʝʥʥʳʤ ʚ 

ʂʨʘʩʥʫʶ ʢʥʠʛʫ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ.  ɼʘʥʥʘʷ ʚʩʪʨʝʯʘ ʩʪʘʣʘ ʧʝʨʚʳʤ ʬʦʪʦʬʘʢʪʦʤ ʦʙʠʪʘʥʠʷ 

ʵʪʦʛʦ ʚʠʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ [6]. 

ɺ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʧʘʨʢʘ ʥʘʭʦʜʠʪʩʷ ʦʟʝʨʦ ʇʫʯʠʥʘ, ʦʢʨʝʩʪʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʩʪʘʣʠ 

ʪʨʝʪʴʠʤ ʫʯʘʩʪʢʦʤ ʥʘʙʣʶʜʝʥʠʷ. ɺʠʜʳ ʛʫʩʝʦʙʨʘʟʥʳʭ ʜʣʷ ʙʠʦʪʦʧʘ ʷʚʣʷʶʪʩʷ 

ʧʝʨʝʣʝʪʥʳʤʠ, ʪʘʢ ʢʘʢ ʧʨʠʣʝʪʘʶʪ ʚʝʩʥʦʡ ʜʣʷ ʚʳʚʝʜʝʥʠʷ ʧʦʪʦʤʩʪʚʘ. ɿʜʝʩʴ ʙʳʣʠ 

ʦʪʤʝʯʝʥʳ ʧʨʦʣʝʪʥʘʷ ʩʢʦʧʘ ʠ ʭʦʭʣʘʪʳʡ ʦʩʦʝʜ, ʟʘʥʝʩʝʥʥʳʝ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ, ʚʦʟʤʦʞʥʦ ʢʦʨʤʷʱʠʝʩʷ ʥʘ ʦʟʝʨʝ. ɹʠʦʪʦʧ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚ ʠʟ 

ʦʪʨʷʜʘ ʚʦʨʦʙʴʝʦʙʨʘʟʥʳʭ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʢʦʨʤʦʚ ʥʘ ʙʝʨʝʛʫ ʦʟʝʨʘ; ʚʠʜʳ ʠʟ 
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ʦʪʨʷʜʘ ʩʦʢʦʣʦʦʙʨʘʟʥʳʭ ʦʭʦʪʷʪʩʷ ʥʘ ʧʪʝʥʮʦʚ ʛʫʩʝʦʙʨʘʟʥʳʭ ʠ ʜʨʫʛʠʭ ʤʝʣʢʠʭ ʧʪʠʮ, ʵʪʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚ ʜʘʥʥʦʛʦ ʦʪʨʷʜʘ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦʟʝʨʘ ʦʪʤʝʯʝʥʳ 

ʚʩʪʨʝʯʠ ʩ ʢʨʘʩʥʦʥʦʩʳʤʠ ʥʳʨʢʘʤʠ ʠ ʭʦʜʫʣʦʯʥʠʢʘʤʠ ï ʦʙʘ ʚʠʜʘ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ 

ʧʨʦʣʝʪʥʳʝ.  ʅʘ ʧʨʦʣʝʪʝ ʟʘʬʠʢʩʠʨʦʚʘʥ ʙʦʣʴʰʦʡ ʢʨʦʥʰʥʝʧ, ʚʥʝʩʝʥʥʳʡ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ [6]. 

ʋʯʘʩʪʢʠ ʫ ʞʠʣʴʷ ʯʝʣʦʚʝʢʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʧʘʨʢʘ. ʆʪʩʫʪʩʪʚʠʝ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʪʨʘʩʩ, ʙʣʠʟʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢ ʛʦʨʘʤ ʩʦ ʩʤʝʰʘʥʥʳʤ ʣʝʩʦʤ ʷʚʣʷʶʪʩʷ 

ʧʨʠʯʠʥʘʤʠ ʚʳʩʦʢʦʛʦ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʢʦʪʦʨʦʝ ʙʦʣʴʰʝ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʤʠʛʨʘʮʠʷʤʠ ʧʪʠʮ. ʇʨʠʩʫʪʩʪʚʠʝ ʚʠʜʦʚ ʛʫʩʝʦʙʨʘʟʥʳʭ ʠ ʛʦʣʝʥʘʩʪʳʭ 

ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʨʫʜʦʚ, ʩʦʟʜʘʥʥʳʭ ʩ ʮʝʣʴʶ ʨʘʟʚʝʜʝʥʠʷ ʬʦʨʝʣʠ ʠ 

ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦ ʥʘʟʥʘʯʝʥʠʶ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʦʙʣʘʜʘʶʪ ʚʠʜʳ ʦʪʨʷʜʘ 

ʚʦʨʦʙʴʝʦʙʨʘʟʥʳʭ ʚ ʩʣʝʜʩʪʚʠʠ ʧʦʜʢʦʨʤʢʠ ʧʪʠʮ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʀʟ 

ʚʦʨʦʙʴʝʦʦʦʙʨʘʟʥʳʭ ʦʪʤʝʯʝʥʘ ʚʩʪʨʝʯʘ ʩ ʥʝʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʠʜʦʤ ï 

ʦʙʳʢʥʦʚʝʥʥʳʤ ʨʝʤʝʟʦʤ, ʧʨʠ ʯʝʤ ʙʳʣʘ ʚʩʪʨʝʯʝʥʘ ʥʝ ʦʩʦʙʴ ʧʪʠʮʳ, ʘ ʥʘʡʜʝʥʦ ʝʝ ʛʥʝʟʜʦ 

ʥʘ ʙʝʨʝʛʫ ʦʟʝʨʘ.  ɹʳʣ ʚʩʪʨʝʯʝʥ ʨʝʜʢʠʡ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʠʜ ʧʪʠʮ ï ʯʝʨʥʳʡ ʜʨʦʟʜ. 

ɺ 2019 ʛʦʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʠʦʪʦʧʘ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʦʙʠʪʘʥʠʝ ʛʦʨʥʦʛʦ ʜʫʧʝʣʷ, 

ʟʘʥʝʩʝʥʥʦʛʦ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʆʪʤʝʯʝʥʦ ʦʙʠʪʘʥʠʝ 2 ʧʪʠʮ, ʚʝʨʦʷʪʥʦ, 

ʩʘʤʮʘ ʠ ʩʘʤʢʠ. ʕʪʘ ʚʩʪʨʝʯʘ ʩʪʘʣʘ ʧʝʨʚʳʤ ʬʦʪʦʬʘʢʪʦʤ ʟʠʤʦʚʢʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ [7]. 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʙʠʦʪʦʧʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʢʨʫʛʦʚʳʭ ʜʠʘʛʨʘʤʤʘʭ (ʨʠʩ. 2), 

ʩʦʩʪʘʚʣʝʥʥʳʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙʱʝʡ ʪʘʙʣʠʮʳ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʨʥʠʪʦʬʘʫʥʳ 

ʧʘʨʢʘ.   

 
 

ʈʠʩ. 2. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʦʨʥʠʪʦʬʘʫʥʳ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ çɸʷè 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʪʨʘʞʝʥʳ (ʨʠʩ. 3) ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ 

ʜʘʥʥʳʤʠ ʧʦ ʦʭʨʘʥʷʝʤʳʤ ʪʝʨʨʠʪʦʨʠʷʤ.  

 
 

ʈʠʩ. 3. ʂʘʨʪʘ GoogleMaps çʆʨʥʠʪʦʬʘʫʥʘ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ çɸʷè 

 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ï ʵʪʦ ʥʘʯʘʣʦ ʩʦʟʜʘʥʠʷ ɻʀʉ ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ çɸʷè. 

ɿʘʥʝʩʝʥʥʳʝ ʥʘ ʢʘʨʪʫ ʜʘʥʥʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʤʥʦʛʦʣʝʪʥʝʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ 

ʚʠʜʘʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʤʝʱʝʥʳ ʥʘ ʢʘʨʪʝ GoogleMaps çʆʨʥʠʪʦʬʘʫʥʘ 

ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ çɸʷè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ: 

1. ɺ ʥʘʙʣʶʜʘʝʤʳʭ ʙʠʦʪʦʧʘʭ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʨʥʠʪʦʬʘʫʥʳ ʨʘʩʧʨʝʜʝʣʠʣʦʩʴ ʪʘʢ: 

ʦʪʨʷʜ ʚʦʨʦʙʴʝʦʙʨʘʟʥʳʭ - ʙʠʦʪʦʧ ʫʯʘʩʪʢʦʚ ʫ ʞʠʣʴʷ ʯʝʣʦʚʝʢʘ; ʦʪʨʷʜʳ ʛʫʩʝʦʙʨʘʟʥʳʭ, 

ʨʘʢʰʝʦʙʨʘʟʥʳʭ, ʨʞʘʥʢʦʦʙʨʘʟʥʳʭ ʠ ʞʫʨʘʚʣʝʦʙʨʘʟʥʳʭ - ʙʠʦʪʦʧ ʦʟʝʨʘ ʇʫʯʠʥʘ; ʦʪʨʷʜ 

ʜʷʪʣʦʦʙʨʘʟʥʳʭ - ʙʠʦʪʦʧ ʩʤʝʰʘʥʥʦʛʦ ʣʝʩʘ; ʦʪʨʷʜ ʩʦʢʦʣʦʦʙʨʘʟʥʳʭ - ʙʠʦʪʦʧ ʩʢʘʣʠʩʪʳʭ 

ʫʯʘʩʪʢʦʚ. 

2. ʉʧʠʩʦʢ ʧʪʠʮ ʧʘʨʢʘ ʩʦʩʪʦʷʣ ʠʟ 83 ʚʠʜʦʚ [1], ʪ.ʝ. ʥʘʙʣʶʜʘʣʦʩʴ ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ, ʯʝʤ ʦʪʤʝʯʝʥʦ ʚ ʦʙʦʩʥʦʚʘʥʠʠ. ʅʘʙʣʶʜʝʥʠʷ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ 

ʦʙʠʪʘʥʠʝ ʟʜʝʩʴ 121 ʚʠʜʦʚ ʧʪʠʮ, ʚ ʪ.ʯ. ʛʥʝʟʜʷʱʠʭʩʷ ï 55. 

3. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʚʩʪʨʝʯʝʥʦ 13 ʚʠʜʦʚ, ʚʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ. ɺʧʝʨʚʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚʦʨʦʙʴʠʥʳʡ ʩʳʯ ʠ ʛʦʨʥʳʡ ʜʫʧʝʣʴ 

(ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʈʌ) [6]; ʛʥʝʟʜʦʚʘʥʠʝ ʨʝʜʢʠʭ ʚ ʧʨʝʜʛʦʨʴʷʭ ʚʠʜʦʚ (ʢʘʤʳʰʥʠʮʘ, ʣʳʩʫʭʘ); 

ʟʘʣʸʪʳ ʥʦʚʳʭ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʚʠʜʦʚ.  

ɼʘʥʥʳʝ ʦ ʚʩʪʨʝʯʘʭ ʨʝʜʢʠʭ ʧʪʠʮ ʙʳʣʠ ʧʝʨʝʜʘʥʳ ʚ ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʚʥʝʩʝʥʳ ʚ ʥʦʚʦʝ ʠʟʜʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʂʨʘʩʥʦʡ 

ʢʥʠʛʠ. ʕʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ: ʨʘʟʚʠʪʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ, ʚ ʪ.ʯ. ʦʙʫʯʘʶʱʠʭʩʷ (ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ 

ʪʨʦʧʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʩʳʛʨʘʝʪ ʪʝʭʥʦʣʦʛʠʷ ɻʀʉ, ʜʘʶʱʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʣʘʪʴ ʧʨʠʚʷʟʢʫ ʘʫʜʠʦ- ʠ ʬʦʪʦ-ʬʘʡʣʦʚ ʢ ʢʦʥʢʨʝʪʥʦʡ ʪʦʯʢʝ ʥʘ ʢʘʨʪʝ).  


