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THE ORGANIC COMPOUND S AS INHIBITORS OF FUNGAL  CORROSION 

OF STEEL: QUANTUM CHEMI CAL MODELING OF INHI BITOR PROTECTION  

 

ʆʈɻɸʅʀʏɽʉʂʀɽ ʉʆɽɼʀʅɽʅʀʗ ʂɸʂ ʀʅɻʀɹʀʊʆʈʓ ʄʀʂʆʃʆɻʀʏɽʉʂʆʁ 

ʂʆʈʈʆɿʀʀ ʉʊɸʃʀ: ʂɺɸʅʊʆɺʆʍʀʄʀʏɽʉʂʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ 

ʀʅɻʀɹʀʊʆʈʅʆʁ ɿɸʑʀʊʓ 
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ʛ. ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʷ, sikachina@list.ru 

 

Abstract. In a published scientific article presents modeled using quantum chemistry package 

HyperChem version 8.0.7 using semiempirical method ZINDO/1 the process of adsorption of 

organic sulfur-containing compounds such as iron (available in steel St3S (Poland) in the amount of 

97%). Compare and explain the protective effects of corrosion depending on the extent of cathodic 

polarization of the metal model specimen. 

This way with high accuracy reflects the process of corrosion protection with mycological 

content (Penicillium chrysogenum cells) by the chemisorption of organic compounds on the metal 

surface with the formation of complex compounds. Inhibitor protection carried out with a sample of 

the metal cadmium plating protected with a current density of 4 A/dm2. As a comparison, the 

properties and characteristics of some complexes responsible for metal protection, will be referred 

to secondary data obtained from protected metal cadmium plating sample 1ï3a/dm2. In the research 

process were obtained and analyzed: the charges on the heteroatoms, the charge density (1 atom of 

iron), the composition of the resulting compounds FeaŶ[SMY], as well as energy diagrams in the 

formation of the adsorption complex of the studied molecules. 

Absolute linear graph type ñZ% ð Feɟqò, so the charge density on the iron is a powerful 

predictive parameter in the mission of inhibitor (at various concentrations) to protect steel from 

corrosion, without the use of a screening method. Knowledge of the partial effective charges of 

helping to determine the most powerful adsorption centers belonging to a specific molecule 

inhibitor. Changing values frontier orbitals helps to assess the stability of the adsorption complex 

inhibitor compounds with metal atoms. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʡ ʧʨʠ ʧʦʤʦʱʠ ʢʚʘʥʪʦʚʦʭʠʤʠʯʝʩʢʦʛʦ 

ʧʘʢʝʪʘ HyperChem ʚʝʨʩʠʠ 8.0.7 ʧʨʠ ʧʦʤʦʱʠ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ZINDO/1 ʧʨʦʮʝʩʩ 

ʘʜʩʦʨʙʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʝʨʦʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʞʝʣʝʟʝ (ʠʤʝʶʱʝʤʩʷ ʚ ʩʪʘʣʠ ʉʪ3 

(ʪʦʯʥʝʝ ʤʘʨʢʘ St3S, ʇʦʣʴʰʘ) ʚ ʢʦʣʠʯʝʩʪʚʝ 97%). ɺ ʨʘʤʢʘʭ ʩʪʘʪʴʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʨʘʚʥʝʥʠʝ ʠ 

ʦʙʲʷʩʥʝʥʠʝ ʟʘʱʠʪʥʳʭ ʵʬʬʝʢʪʦʚ ʦʪ ʢʦʨʨʦʟʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʢʘʪʦʜʥʦʡ 

ʧʦʣʷʨʠʟʘʮʠʠ ʠʩʧʳʪʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʤʝʪʘʣʣʘ. 

ʀʥʛʠʙʠʪʦʨʥʘʷ ʟʘʱʠʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʦʙʨʘʟʮʘ, ʧʦʢʨʳʪʦʛʦ ʤʝʪʘʣʣʠʯʝʩʢʠʤ 

ʢʘʜʤʠʝʤ, ʟʘʱʠʱʝʥʥʦʛʦ ʢʘʪʦʜʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʪʦʢʘ 4 A/ʜʤ2. ɺ ʢʘʯʝʩʪʚʝ ʩʨʘʚʥʝʥʠʷ, ʙʫʜʫʪ 

ʦʪʨʘʞʝʥʳ çʚʪʦʨʠʯʥʳʝè ʜʘʥʥʳʝ ʧʦ ʟʘʱʠʪʝ ʦʙʨʘʟʮʘ, ʧʦʢʨʳʪʦʛʦ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʢʘʜʤʠʝʤ, 

ʟʘʱʠʱʝʥʥʦʛʦ ʢʘʪʦʜʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʪʦʢʘ 1é3 A/ʜʤ2. 
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ʊʘʢʦʡ ʧʦʜʭʦʜ, ʢʘʢ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʜʘʣʝʝ, ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʦʪʨʘʞʘʝʪ ʧʨʦʮʝʩʩ 

ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ ʩ ʤʠʢʦʣʦʛʠʯʝʩʢʠʤ ʢʦʥʪʝʥʪʦʤ (ʢʣʝʪʢʠ Penicillium chrysogenum 

Thom (1910)) ʧʫʪʝʤ ʭʝʤʦʩʦʨʙʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ: ʟʘʨʷʜʳ ʥʘ ʛʝʪʝʨʦʘʪʦʤʘʭ, ʧʣʦʪʥʦʩʪʴ ʟʘʨʷʜʘ (ʥʘ 1 ʘʪʦʤ ʞʝʣʝʟʘ), ʩʦʩʪʘʚ 

ʧʦʣʫʯʠʚʰʠʭʩʷ ʩʦʝʜʠʥʝʥʠʡ Fex [ʀʄ Y], ʘ ʪʘʢʞʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʜʠʘʛʨʘʤʤʳ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ 

ʘʜʩʦʨʙʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʟ ʠʩʩʣʝʜʫʝʤʦʡ ʤʦʣʝʢʫʣʳ. 

 

Keywords: HyperChem, corrosion, Penicillium chrysogenum, adsorption, St3S steel, the 

partial effective charges. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: HyperChem, ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ, ʛʨʠʙʳ Penicillium chrysogenum, 

ʘʜʩʦʨʙʮʠʷ, ʩʪʘʣʴ ʉʪ3, ʧʘʨʮʠʘʣʴʥʳʝ ʵʬʬʝʢʪʠʚʥʳʝ ʟʘʨʷʜʳ. 

 

Background 

Biological damage of the material is any undesirable change in the properties caused by the 

vital activity of organisms. Biological corrosion of metals is a part of the problem of biological 

damage. The most active agents of damage are micro ð filamentous fungi and bacteria, which 

accounted for 20% of total damage. Many bacteria and filamentous fungi form in the metabolism of 

ammonia, hydrogen sulfide, and various organic acids, most of which are characterized by high 

corrosion activity. In the process of development of microorganisms, being acceptors on metal 

surfaces, destroy inhibitors that protect the metal, and stimulate its corrosion. Biological corrosion 

of metal products, structures usually occur in moist conditions when dirty. The most active agents 

of bioïcorrosion of metals and coatings are fungi [1]. 

The most promising for the fight against metal corrosion in the presence of filamentous fungi 

the use of organic inhibitors possessing besides biocidal activity. But because of the addiction of 

lower organisms to biocides used for a long time, they need to be updated periodically. Therefore, a 

search of new organic compounds, electrochemical corrosion inhibitors possessing biocidal activity 

at lower organisms. 

Not too many microbiological corrosion studies conducted [2, 3]. Many studies have been 

conducted in the Tambov State University and Baltic Federal University (Russia). Corrosion of 

different metals in aggressive acidic, for example, [4ï6] and salt [11] medium are investigated a 

very large number of scientists worldwide. 

Many of the organic compounds that perform the mission of protecting corrosion [4, 6, 10], 

have been investigated by the approach ñstructure-propertyò using the Pearson correlation 

coefficient, for example, [4, 2, 12, 13]. Simulation according reactivity of organic compounds was 

undertaken in the past [14], in particular, the simulation of adsorption on the metal clusters of 

organic compounds described hypothetical cluster where the metal surface [15, 16]. Contributed by 

the author changes in cluster modeling method suggest it is an organic compound adsorption 

capabilities with regard, in particular, to iron, and therefore there is a new value of the ñcharge 

density on the ironò, i. e. the proportion of the electron density, which passed from the organic 

compound converted for an individual iron atom [17].  

 

Methods 

A variety of microbiological corrosion system. 

In the article investigated the heterogeneous thermodynamic system of closed type ñSt3S+ʉd/ 

nutrient medium of Chapek + Penicillium chrysogenum cellsò. Samples of steel were parameters 

20Ĭ50Ĭ1 mm, and were covered from cadmium sulphate electrolyte of cadmium plating with a 

current cathodic density of 4 A / dm2. Then, with cadmium plated steel samples were made in the 

inoculated nutrient medium of Chapek with Penicillium chrysogenum cells. 
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Using organic inhibitors and their method of application in the corrosion system 

Study was subjected to the following sulphurïcontaining compounds (see Table 1). 

 
Table 1. 

USEFUL AS INHIBITORS OF ORGANIC COMPOUND 

Abbreviation of 

inhibitor 

 

Name Structural formula 
Molecular 

weight 

SM 1 

 

4-oxo-2-thioʦxo-1,3-

thiazolidin 

 

133.18 

SM 2 

 

10H-dibenzo-[b,e]-1,4-

thiazin 

 

199.27 

SM 3 

 

1,3,4-thiadiazolidine-2,5-

dition 

 

149.91 

 

 

 

Itôs were introduced into the cadmium plating electrolyte concentrations 1, 2, 5 mmol / l. 

After the passage of the current SM spontaneously built into the electrodeposited cadmium. Such a 

process was invented earlier [3], and was tested for the first time at the Department of Chemistry of 

the Baltic Federal University. 

 

The protective effect against corrosion 

Data on corrosion rates obtained with gravimetric analysis, and that were described below. 

These values are as follows 

 
Table 2.  

PROTECTIVE EFFECTS OF CORROSION AT A CURRENT DENSITY  

OF 4 A / DM2 WITH THESE SUBSTANCES 

SMY 

Concentration of corrosion inhibitors in the microbial system 

1 mmol / L 2 mmol / L 5 mmol / L 

The protective effect against corrosion, % 

SM 1 

SM 2 

SM 3 

74 

83 

79 

78 

84 

79 

79 

84 

80 

Control 77 

 

Technology of experiment 

In this work, the data are indicated (see Table 2), which occur when cadmium plating steel 

sample (it is a cathode) at a cathodic current density of 4 A/dm2 inhibitors (Table 1) at 1, 2, 5 mmol 

/ l. The author will also data that appear when cadmium plating of steel samples at the cathode 1 é 

3 A/dm2 current density. But these data will lead only to test the hypothesis put forward by the 

S

S O

H
N

S

N
H
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author, explaining that the protective effect of corrosion to a large extent will depend on the 

stability of ironcomplexes. For the main aspects of the author of the selected value, corresponding 

to an arbitrary value of the current density of 4 A/dm2. 

 

The technology of quantum chemical calculations 

The calculation was performed with HyperChem 8.0.7. Software, empirically, the limit was 

set by the number of iron atoms: a number a, when out of (a + b) given iron atoms carrying zero 

charge number b. Then it was assumed that the SM donor possibilities exhausted. Equation 

electrophilic ʘFe + SMY = FeʘŶ[SM Y], reaction where iron atoms - acceptors, which are charged 

negatively. Finding the values of quantum chemical descriptors held level theory OPLS / ɸM1 / 

ZINDO / 1. Mesomeric effect was taken into account, which is manifested in different parts of the 

investigated SM. In the following controlled descriptors of electronic structure: charges on 

heteroatoms (by Mulliken), the energy of frontier orbitals (HOMO, LUMO [18], 1LUMO [19] in 

the formation of the adsorption complex of SM FeʘŶ[SMY]), the resulting composition FeʘŶ[SM 

Y], where the SM acts as a ligand. Based on these characteristics will be calculated from the data 

file .out: the charge density on the iron (1 atom of Fe), global and local electrophilicity, consider the 

complex structure. In the file-job was posted mesomeric effect on the structure of the ion. 

 

Results 

The heteroatoms as the adsorption sites 

The generated results are summarized in Table 3. 
 

 

 

Table 3.  

VALUES OF THE CALCULATED QUANTUM CHEMICAL DESCRIPTORS OF THE 

INVESTIGATED HETEROCYCLES AND COMPLEX COMPOUNDS ON THEIR BASIS 

Codes of substances  

Y format 

SM 1 SM 2 SM 3 

ɤ 0.163 0.031 0.171 

ɤS 0.079 0.016 0.077 

ɤN 0.031 0.005 0.045 

 

Effective charges on heteroatoms 

 

tqS = ī0.167 

 

tqS = ī0.270 

 

tqS = ī0.123 

 

qN= ī0.229 

 

qN= ī0.236 

ɆqN= ī0.214 

(1,2qN= ī0.107) 

The composition of the 

substance complexes 

Fe9Ŷ[SM 1] Fe14Ŷ[SM 2] Fe8Ŷ[SM3] 

ɤ 3.989 2.032 2.134 

 

Effective charges on heteroatoms 
tqS = 0.318 tqS = 0.259 tqS = 0.329 

 

qN= ī0.038 

 

qN= ī0.079 

 

ɆqN= ī0.081 

(1qN= ī0.050) 

(2qN= ī0.031) 

Feɟq 

 

ī0.264 ī0.367 ī0.299 

 

 

 

http://www.bulletennauki.com/


 

 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice 

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ˉ4 2017 ʛ. 
http://www.bulletennauki.com 

 

 

14 

 

 

The energies of the frontier orbitals 

Energy diagram for the ʘFe + SM Y = FeʘŶ[SM Y] are presented in Figures 1ï3: 

 

 

 
 

Figure 1. The change of position of energy levels of HOMO (    ), LUMO (      ), 1LUMO (     )  

in the formation of the adsorption complex (right) with SM 1 (left). 

 

 
 

 

Figure 2. The change of position of energy levels of HOMO (     ), LUMO (    ), 1LUMO (     )  

in the formation of the adsorption complex (right) with SM 2 (left). 

 

 
Figure 3. The change of position of energy levels of HOMO (     ), LUMO (     ), 1LUMO (     )  

in the formation of the adsorption complex (right) with SM 3 (left). 
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Discussion of results 

Donor activity of heteroatoms 

According to Table 1, the energy of LUMO of organic ironïcontaining complexes is 

correlated with the number of sulfur atoms: the energy is higher, the smaller the number of sulfur 

atoms, with worse electron density is drawn. 

In this work tracked donor activity of nitrogen atoms and tiasulfur. This approach is the most 

objective, since such groups are typical for all 3 compounds.  

According to table 1, it is obvious that teaser is a strong donor of electron density. The studied 

compounds can be a number of ñSM2-SM 1-SM3ò, i. e. the relationship as the size of the molecules 

(the highest donor properties), and the number of sulfur atoms (the more the molecule tiagroup, the 

donor properties worse). 

Unlike tiasulfur atoms, the donor properties of the nitrogen atoms do not depend on the size 

of the molecule. So, the donor properties are the most of SM3, where the nitrogen atoms are present 

in the amount of two, but despite this, the total charge on SM of about the same as the rest of the 

molecules (from which it follows that the properties they are similar to the nitrogen atoms of the 2 

other SM). Further they descend in the series ñSM 1ïSM2ò. Apparently, a crucial role is played by 

the pair of nitrogen atom with the other structures. In the case of SM 1 pairing occurs as with 

tiasulfur and ketogroup, while in the case of the SM2 ð only with the benzene rings. 

 

The global electrophilicity and the stability of the adsorption iron complexes 

Considering the magnitude of the global electrophilicity, it is obvious that such reduction is in 

the number of ñSM3ïSM 1-SM2ò, which likely correlates with the number of sulfur atoms in the 

form of tiagroup. In a series of ñSM3- SM 1ò fall is not so sharp, since the role of the second atom 

tiosulfur assumes ketogroup, the disappearance of both fragments leads to an almost zero value of 

the global electrophilicity.  

Obviously, the results on the global electrophilicity the most informative. Examining it, it is 

possible to assess the sustainability of ironcomplexes that this work will be done for the first time. 

To review available Figure 4 

 

 
 

Figure 4. Effect of organic additives (concentration of 2 mmol / l) on the protective effect (%) 

depending on the current density in the presence with Penicillium chrysogenum. 

 

Figure 4 shows that the decrease in Z% with growth Dk occurs abruptly, only the test series 

shows a very small decrease in a linear Z%. Comparing the magnitude of the protective effect of 

anticorrosive cathodic current density at 1, 2, and 3 A / dm2, there are larger quantities while 

maintaining the overall picture values corrosion protective effects. The visible and concrete (and 
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used almost) Z%, as described in Table 2, is generated by two factors (in addition to the biocide): 

1) the ability to be adsorbed on the surface of the cathodic polarized metal organic inhibitor SM Y 

and 2) resistant FeaŶ[SM Y]. Power manifestations of these factors depends on the value of Dk. 

When the author of the selected value Dk = 4 A / dm2 (where the nucleophilic properties of the 

sample peak) it is best to adsorb the least electrophilic SM Y, i.e., SM 2. Here, in the most strongly 

established Fe-SM 2 chemisorption communication, providing effective shielding steel sample. The 

percentage of cadmium coatings (because it is thin layer) is not very high. Speed 14Fe + SM 2 = 

Fe14Ŷ[SM 2] reaction will be as much as possible. 

The stability of the complex at a cathode current density of 4 A / dm2 will be determined by 

susceptibility FeaŶ[SM Y]to an excess of electron density that best transports Fe14Ŷ[SM 2] as 

well. Electrophilic Fe9Ŷ[SM 1] is destroyed. 

When the value of Dk<4 protective effect up to 90%, this is due to a smaller surplus of 

electron density on the steel cadmium plate. Electrophilic both Fe9Ŷ[SM 1] and Fe8Ŷ[SM 3] 

preserved better. Nucleophilic sample properties become weaker, so also is weaker will be the 

adsorption of SM 2, but more SM 1 and SM 3, so the most useful effect have connections built into 

electroplating Cd of sulphate electrolyte formed with a smaller cathode current density (1 A / dm2) 

which is actually used in machine-building, shipbuilding, aircraft engine and electronic factories, 

cadmium plating numerous assortment of products [20]. 

 

The local electrophilicity and donor abilities of heteroatoms 

There is high value of local electrophilicity. These values indicate strong tendency of 

donating electron density on iron. Extremely low values of the local electrophilicity of  SM 2 show 

that the electron pair of the nitrogen atom and the sulphur atom are involved in conjugation with 

benzene rings. Equal to the value of the local sulphur electrophiles of SM 1 and SM 3 show that the 

electron pair of the nitrogen atom and the sulfur atom is equivalent to participate in donating 

electron density. 

 

Energy diagram for the reaction of appearance of iron complexes 

According to the Figures 1ï3, it is obvious that the pattern of the orbitals of complexes and 

initial SM each other again, full overlay LUMO and 1LUMO is implemented in SM2 and SM3, 

which indicates the aromaticity of these compounds (2 is aromatic due to the presence of benzene 

rings, 3 is in tautomeric equilibrium with  [19], subject to the H¿ckelôs rule; due to 

tautomerism the energy levels in Figure 3 below). Apparently, the presence of ketogroup in part 1 

generates a strong separation energies LUMO and 1LUMO. The same factor obviously affects 

neumegen donor properties as complex and original to SM (since the energy of HOMO does not 

change). 

 

The density of the effective charge attributable to the iron atom 

The dependence of corrosion rate at concentration of inhibitor 1, 2, 5 mmol/L charge density 

on iron is in Figure 5: 
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Figure 5. Characteristics of the importance of the charge density on the iron atom  

(cathodic current density is 4 A / dm2). 

 

It is obvious that the inhibitory effect begins to occur when the value of the charge density on 

iron over Feɟq = ī0.15. It is also evident that at a concentration of 5 mmol/L this dependence is 

strongest, i.e. at the more dramatic increase in density has a sharper decrease in corrosion rate. At 

concentrations, less than high such dependence is preserved but is expressed less sharply.  

When the value of the protective effect of 84% dependence itself from the charge density on 

iron is lost, the latter receives a steady value Feɟq= ī0.35 [21]. 

 

Conclusion 

Application of article approach, such as lack of hydration molecules, the use of pure iron 

atoms cluster instead of steel, neglect of participation in the adsorption of molecular hydrogen 

sulphide and its ions, semiïempirical methods of calculation sand modeling obviously do not 

impose the print on the accuracy and predictive ability of the author improved cluster modeling 

theory. This enhancement allows you to get more information about protection of inhibitors of 

metal than the traditional and generally accepted theory. The improved method of quantum 

chemical modeling provides a much more comprehensive set of data that can serve as an effective 

tool for forecasting. Because ironcomplexes is not seen as superficial, and as an independent 

organic compound (or rather, the adduct) with wellïdefined chemical composition, is similar to ḯ

complexes may be calculated as the actual value of the electronic tags last structure and function of 

Fukui. This represents a great promise, because currently the selection of microbial corrosion 

inhibitors increasingly performed quantumïchemical methods of prediction, not a screening method 

[22]. 

There is no doubt that a significant role in shaping improvements quantum chemical modeling 

belongs to the tremendous development of the power of new versions of quantum chemical 

programs, as well as the full development of visual imaging software. As soon as supercomputers 

are increasingly becoming an essential attribute of any area of the economy, all of the above 

approach will be less needed along with an increase in the level of quantumïchemical theory.  

 

Abbreviations:  SM ð the studied molecule; eV ð Off-system unit called the electronïvolt; 

tqS ð charge on the tiasulfur atom; qN is the charge on the nitrogen atom; 1q is the charge on a 
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particular atom; 2q is the charge on another atom specific; Ɇq is a value of the total charge, is given 

by: Ɇq =1q + 2q HOMO the highest filled molecular orbital; LUMO ð the lowest free molecular 

orbital; 

1 LUMO ð orbital, the next lowest free molecular orbital; ɤ ð the value of the global 

electrophilicity; ɤS is the magnitude of the local electrophilicity particular atom; Feɟq is the charge 

per one atom of iron (density of charge); Dk ð cathodic polarization mode: cathodic current 

density; 
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ʈʘʩʩʯʠʪʘʥʳ ʢʠʥʝʪʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʧʨʝʚʨʘʱʝʥʠʷ ʇʍɹ ʠʟʦʤʝʨʦʚ ʚ çʉʦʚʪʦʣʝ 10è (ʇʍɹ 101, 

138, 180, 194, ʇʍɹ 18, ʇʍɹ 52) ʠ ʪʘʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʢʘʢ ʤʦʥʦʭʣʦʨʙʠʬʝʥʠʣʦʚ, ʙʠʬʝʥʠʣʦʚ ʠ Clī 

ʧʨʠ ʨʘʟʥʳʭ ʧʦʛʣʦʱʝʥʥʳʭ ʜʦʟʘʭ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʯʘʩʪʴ ʠʟʦʤʝʨʦʚ ʩ ʧʦʚʳʰʝʥʠʝʤ ʜʦʟʳ 

ʨʘʩʭʦʜʫʝʪʩʷ ʤʦʥʦʪʦʥʥʦ, ʘ ʯʘʩʪʴ ʧʦ ʢʠʥʝʪʠʢʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʤʘʢʩʠʤʫʤʘʤʠ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦ-ʭʠʤʠʯʝʩʢʠʭ ʚʳʭʦʜʦʚ ʙʣʠʟʢʠ ʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʧʦʣʫʯʝʥʥʳʤ ʚʝʣʠʯʠʥʘʤ.  

 

Abstract. Numerical simulation of radiationïchemical transformations of chlorinated 

biphenyls in a hexane solution, isopropyl alcohol in the presence of alkali KOH is carried out. It 

includes 52 elementary reactions of radiolysis of hexane active particles (main component) with 

molecules of isopropyl alcohol and ion radicals OHī formed during electrolytic dissociation of 

alkali molecules. The kinetic curves of the conversion of PCB isomers in ñSovtol 10ò (PCB 101, 

138, 180, 194, PCB 18, and PCB 52) and products such as monochlorobiphenyls, biphenyls and Clī 

at different absorbed doses were calculated. It is shown that some of the isomers are monotonously 

consumed with increasing doses, and a part of the kinetics is characterized by peaks. The calculated 

values of the radiationïchemical yields are agreed with the experimentally obtained values. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʦʣʠʭʣʦʨʙʠʬʝʥʠʣʳ, ʨʘʜʠʘʮʠʦʥʥʦï

ʭʠʤʠʯʝʩʢʠʡ ʚʳʭʦʜ, çʉʦʚʪʦʣ-10è, ɔïʠʟʣʫʯʝʥʠʝ. 

 

Keywords: mathematical modeling, polychlorinated biphenyls, radiationïchemical yield, 

ñSovtol-10ò, ɔïradiation. 

 

ʇʦʣʠʭʣʦʨʙʠʬʝʥʠʣʳ (ʇʍɹ) ʷʚʣʷʶʪʩʷ ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʞʠʜʢʦʩʪʷʤʠ, 

ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʩʝʢʪʦʨʝ ð ʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ, 

ʢʦʥʜʝʥʩʘʪʦʨʘʭ, ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʣʶʯʘʭ ʠ ʜʨʫʛʠʭ ʦʙʦʨʫʜʦʚʘʥʠʷʭ. ʇʨʠʯʠʥʦʡ ʪʦʤʫ ʷʚʣʷʝʪʩʷ 

ʚʳʩʦʢʠʝ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʠʟʦʣʷʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʭʠʤʠʯʝʩʢʘʷ ʠ ʪʝʨʤʠʯʝʩʢʘʷ ʩʪʦʡʢʦʩʪʴ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʦʥʠ ʜʦʚʦʣʴʥʦ ʜʦʣʛʦ ʞʠʚʫʪ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ 

ʜʘʣɹʥʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʧʨʠʚʦʜʷ ʢ ʛʣʦʙʘʣʴʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ. ʀʟ-ʟʘ ʩʧʦʩʦʙʥʦʩʪʠ ʘʢʢʫʤʫʣʷʮʠʠ ʚ 

ʞʠʨʦʚʳʭ ʪʢʘʥʷʭ ʦʨʛʘʥʠʟʤʦʚ ʦʥʠ ʩʠʣʴʥʦ ʦʩʣʘʙʣʷʶʪ ʠʤʤʫʥʠʪʝʪ, ʠ ʦʯʝʥʴ ʙʣʠʟʢʠ ʧʦ ʜʝʡʩʪʚʠʶ 

ʢ ʜʠʦʢʩʠʥʘʤ [1, c. 31ï63; 2, c. 788ï800]. ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʦʥʠ ʚʢʣʶʯʝʥʳ ʚ ʩʧʠʩʦʢ 

ʉʪʦʢʛʦʣʴʤʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʦ ʩʪʦʡʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʷʭ. ɺ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ 

ʚʳʧʫʩʢʘʣʠʩʴ ʪʝʭʥʠʯʝʩʢʠʝ ʇʍɹ ʤʘʩʣʘ, ʩʦʜʝʨʞʘʱʠʝ 3ï6 ʘʪʦʤʦʚ ʭʣʦʨʘ. çʉʦʚʪʦʣ-10è 

ʚʳʧʫʩʢʘʣʦʩʴ ʚ ʙʳʚʰʝʤ ʉʉʉʈ ʠ ʜʦ ʩʠʭ ʧʦʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʦʨʫʜʦʚʘʥʠʷʭ. 

ʉʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʶ ʉʪʦʢʛʦʣʴʤʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʠʩʧʦʣʴʟʫʶʱʝʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʝ ʤʘʩʣʦ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ> 50 ʤʛ/ʢʛ ʇʍɹ ʜʦʣʞʥʳ ʙʳʪʴ 

ʚʳʚʝʜʝʥʳ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʤʘʩʣʦ ʦʪʧʨʘʚʣʝʥʦ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʩ ʮʝʣʴʶ ʦʯʠʩʪʢʠ ʦʪ ʇʍɹ ʜʦ 

2028 ʛʦʜʘ. ʇʦʵʪʦʤʫ ʚʦ ʚʩʝʤ ʤʠʨʝ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʚʦʜʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʇʍɹ 

ʩʦʜʝʨʞʘʱʠʭ ʤʘʩʝʣ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʨʘʟʨʘʙʦʪʢʝ ʨʘʟʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʜʥʠʤ ʠʟ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʨʘʜʠʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʦʯʠʩʪʢʠ ʤʘʩʝʣ 

ʦʪ ʇʍɹ ʩʦʝʜʠʥʝʥʠʡ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʦʩʪʦʪʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʦʪʩʫʪʩʪʚʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ, ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʜʘʚʣʝʥʠʷʭ. [3, c. 45ï

50; 4, c. 601ï609; 5, c. 1053ï1055; 6, c. 2461ï2464]. ʆʩʥʦʚʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʧʨʠʤʝʥʝʥʠʷ 

ʨʘʜʠʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʡ ʩʧʝʢʪʨ ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʝʚʨʘʱʝʥʠʷ, 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʢʦʪʦʨʳʭ ʟʘʪʨʫʜʥʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʠʢ. ɺ ʵʪʦʤ 

ʘʩʧʝʢʪʝ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʪʝʢʘʶʱʠʭ ʧʨʝʚʨʘʱʝʥʠʡ ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʳʷʩʥʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʨʘʜʠʦʣʠʪʠʯʝʩʢʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ʇʍɹ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʢʠʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʭʠʤʠʯʝʩʢʠʭ ʧʨʠʨʘʱʝʥʠʡ 

ʧʨʠ ɔïʦʙʣʫʯʝʥʠʠ ʤʦʜʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʇʍɹ + ʛʝʢʩʘʥ + ʠʟʦʧʨʦʧʠʣʦʚʳʡ ʩʧʠʨʪ + ʱʝʣʦʯʴ (ʂʆʅ) 

ʤʝʪʦʜʦʤ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ ʧʨʦʛʨʘʤʤʝ çʂʀʅɽʊè, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʄɻʋ ʠʤ. 

ʃʦʤʦʥʦʩʦʚʘ.  
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ʄʦʜʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʇʍɹ ʠʟʦʤʝʨʳ: ʇʍɹ-18, ʇʍɹ-28+31, ʇʍɹ-52, 

ʇʍɹ-44, ʇʍɹ-149+118, ʇʍɹ-153, ʇʍɹ-138, ʇʍɹ-180, ʇʍɹ-194. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʈʘʩʯʝʪ ʵʬʬʝʢʪʠʚʥʳʭ ʢʦʥʩʪʘʥʪ ʩʢʦʨʦʩʪʝʡ Ὧ̞  ̕ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʜʠʢʘʣʦʚ, ʠʦʥʦʚ ʠ 

ʵʣʝʢʪʨʦʥʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ ʩ ʫʯʝʪʦʤ ʤʦʱʥʦʩʪʠ ʜʦʟʳ ʠ ʨʘʜʠʘʮʠʦʥʥʦ-

ʭʠʤʠʯʝʩʢʦʛʦ ʚʳʭʦʜʘ ʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ ʨʘʜʠʦʣʠʟʘ ʛʝʢʩʘʥʘ:  

Ὃ ὐ ρπ  Ὧ̞  ̕ὅὌ , 

 ʛʜʝ G ð ʨʘʜʠʘʮʠʦʥʥʦ-ʭʠʤʠʯʝʩʢʠʡ ʚʳʭʦʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ ʧʨʠ 

ʨʘʜʠʦʣʠʟʝ ʛʝʢʩʘʥʘ, J ð  ʤʦʱʥʦʩʪʴ ʧʦʛʣʦʱʝʥʥʦʡ ʜʦʟʳ, ὅὌ  ð ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʝʢʩʘʥʘ. 

ʆʪʩʶʜʘ ʜʣʷ Ὧ̞  ̕ʧʦʣʫʯʠʤ Ὧ̞ ̕
  

 

ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ Ὧ̞  ̕ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1.  

ʈɸʉʏɽʊʅʓɽ ɿʅɸʏɽʅʀʗ Ὧ˪  l

ʏʘʩʪʠʮʳ Ὧ̞  ̕, ʩī1 

C6H14
+ 1,33Ĭ10ī8 

CH3 2,26Ĭ10ī9 

C2H5 9,7Ĭ10ī10 

C3H7 9,7Ĭ10ī10 

C4H9 8,75Ĭ10ī10 

C6H13 1,33Ĭ10ī8 

eī 1,5Ĭ10ī6 

 

ʀʩʧʦʣʴʟʦʚʘʥʳ ʟʥʘʯʝʥʠʷ ʢʦʥʩʪʘʥʪ ʩʢʦʨʦʩʪʝʡ ʵʣʝʤʝʥʪʘʨʥʳʭ ʨʝʘʢʮʠʡ ʩ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʜʘʥʥʳʭ, ʥʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ (ʝʩʣʠ ʥʝ ʠʟʚʝʩʪʥʘ ʢʦʥʩʪʘʥʪʘ ʩʢʦʨʦʩʪʠ) ʧʦʜʦʙʨʘʣʠ ʟʥʘʯʝʥʠʷ 

ʢʦʥʩʪʘʥʪ ʩ ʠʟʚʝʩʪʥʳʭ ʘʥʘʣʦʛʠʯʥʳʭ ʨʝʘʢʮʠʡ. 

ʈʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʥʘʯʝʥʠʡ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ.  ʈʘʩʩʯʠʪʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ: ʢʦʥʮʝʥʪʨʘʮʠʷ ʇʍɹ ʠʟʦʤʝʨʦʚ, 

ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, ʢʠʩʣʦʨʦʜʘ ʠ ʨʘʜʠʢʘʣʦʚ. 

ʌʦʨʤʘʣʴʥʘʷ ʢʠʥʝʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ ʚ ʊʘʙʣʠʮʝ 2 [7, c. 407ï414; 8, c. 407ï

414; 9, 1562ï6016, 10, c. 50ï54]. 
 

ʊʘʙʣʠʮʘ 2.  

ʌʆʈʄɸʃʔʅɸʗ ʂʀʅɽʊʀʏɽʉʂɸʗ ʉʍɽʄɸ 

 ̄ ʈʝʘʢʮʠʠ ʂʦʥʩʪʘʥʪʳ ʩʢʦʨʦʩʪʠ 

1 2 3 

1 C6H14*Ÿ C6H13+H 1,33Ĭ10ī8 1/ʩ 

2 C6H14*Ÿ CH3
Ț +C5H11 2,26Ĭ10ī9 1/ʩ 

3 C6H14*ŸC3H7
Ț+ C3H7

Ț 9,7Ĭ10ī10 1/ʩ 

4 C6H14*Ÿ C2H5
Ț+ C4H9

Ț 9,7Ĭ10ī10 1/ʩ 

5 H+ C6H14 ŸH2+ C6H13 1,5Ĭ108   

6 H+HŸ H2 5Ĭ109  

7 CH3
Ț+ C6H14 ŸCH4 + C6H13

Ț 2Ĭ109 

8 CH3
Ț+ CH3

ȚŸ C2H6 5Ĭ109 

9 CH3
Ț+ CH3

ȚŸ C2H4 +H2 2Ĭ109 

10 C2H5
Ț + C6H14 Ÿ C2H6+ C6H13

Ț 3Ĭ109 

11 C2H5
Ț+ C2H5

Ț ŸC4H10 5Ĭ109 

12 C2H5
Ț+ C2H5

Ț ŸC4H6 + H2 2Ĭ109 

13 C3H7
Ț+ C6H14 Ÿ C3H8+ C6H13

Ț 3Ĭ109 
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ʇʨʦʜʦʣʞʝʥʠʝ ʊʘʙʣʠʮʳ 1. 

1 2 3 

14 C3H7
Ț+ C3H7

ȚŸC6H14 5Ĭ109 

15 C3H7
Ț+ C3H7

ȚŸC6H12+ H2 2Ĭ109 

16 C4H9
Ț+ C6H14 Ÿ C4H10+ C6H13

Ț 3Ĭ109 

17 C4H9
Ț+ C4H9

ȚŸ C8H18 5Ĭ109   

18 C4H9
Ț+ C4H9

ȚŸ C8H16 +H2 2Ĭ109 

19 C5H11
Ț+ C6H14 Ÿ C5H12+ C6H13

Ț 3Ĭ109 

20 C5H11
Ț+ C5H11

ȚŸC10H22 5Ĭ109 

21 C5H11
Ț+ C5H11

ȚŸ C10H20+ H2 1,5Ĭ109 

22 C6H13
Ț+ C6H14 Ÿ C6H14+ C6H13

Ț 3Ĭ109 

23 C6H13
Ț+ C6H13

ȚŸ C12H26 5Ĭ109 

24 C6H13
Ț+ C6H13

ȚŸ C12H24+ H2 1,2Ĭ109 

25 C6H13
Ț+ C6H13

ȚŸ C6H14+ C6H12 3Ĭ109 

26 H+ O2 Ÿ HO2 1,4Ĭ1010 ʠʣʠ 2,1Ĭ1010  

27 R (CH3, C2H5, C3H7, C4H9, C5H11, C6H13, C7H15) 

+ O2ŸRO2 

(CH3) 4,7Ĭ109, (C2H5) 2,9Ĭ109 (ʚ ʚʦʜʝ), (C4H9) 

4,9Ĭ109 (ʚ ʮʠʢʣʦʛʝʢʩʘʥʝ) 

28 HO2+RH ŸH2O2 +R 104 

29 HO2 + HO2 Ÿ H2O2 8,3Ĭ105  

30 C6H14 ŸC6H14
+ + eī 1,33Ĭ10ī8 

31 C6H14
+ + (CH3)2CHOH Ÿ (CH3)2CHOH+  

+C6H14 

1010ï1011 

32 (CH3)2CHOH+  +(CH3)2CHOH Ÿ 

(CH3)2CHOH2
+  +(CH3)2COHȚ 

1010ï1011 

33 (CH3)2CHOH2
+  + eī Ÿ (CH3)2COH +H 1011ï1012 

34 (CH3)2CHOH + HŸ(CH3)2COH +H2 9Ĭ107 

35 2(CH3)2COH Ÿ (CH3)2CO + (CH3)2COH 3,8Ĭ108 

36 (CH3)2COH +O2 Ÿ (CH3)2C(OO)OH 3,9Ĭ109 

37 (CH3)2C(OO)OH Ÿ (CH3)2CO  +HO2 104 

38 (CH3)2COH +H2O2 Ÿ (CH3)2CO  +HO2 +OH 7,0Ĭ105 

39 (CH3)2CHOH +OH Ÿ (CH3)2COHȚ +H2O 1,6Ĭ109 

40 KOH  OK+ + OH ī  

41 (CH3)2COHȚ + OHī ᵮ (CH3)2COī + H2O 108ï109 

42 (CH3)2COī + C12H10īn ClnŸ (CH3)2CO + 

CȚ12H10īn Clnī1+Clī  (n=1ī10) 

n=1       k1= 1,2Ĭ108 

n=2       k2= 1,4Ĭ108   

n=3       k3= 1,6Ĭ108 

n=4       k4= 1,8Ĭ108   

n=5       k5= 2Ĭ108    

n=6       k6= 2,2Ĭ108 

n=7       k7= 2,4Ĭ108 

n=8       k8= 2,6Ĭ108 

n=9       k9= 2,8Ĭ108 

n=10     k10= 3Ĭ108 

43 CȚ12H10īn Clnī1+ O2 Ÿ ʛʠʜʨʦʧʝʨʝʢʠʩʥʳʝ 

ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ 

108ï109 

44 Clī +C6H14 Ÿ C6H13
Ț + HCl + eī 108ï109 
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ʆʢʦʥʯʘʥʠʝ ʊʘʙʣʠʮʳ 1. 

1 2 3 

45 eī + C12H10īn Cln Ÿ C12H10-nCln-1 + Clī (n=1ï

10)  

n=1       k1=1,5Ĭ109 

n=2       k2= 2,1Ĭ109   

n=3       k3= 2,7Ĭ109 

n=4       k4= 3,3Ĭ109  

n=5       k5= 3,9Ĭ109 

n=6       k6= 4,5Ĭ109 

n=7       k7= 5,1Ĭ109 

n=8       k8= 5,7Ĭ109 

n=9       k9= 6,3Ĭ109 

n=10     k10= 6,9Ĭ109  

46 CȚ12H10īn Clnī1+ (CH3)2CHOH Ÿ C12H10īn+1 

Clnī1+  (CH3)2CȚOH 

106ï107 

47 RiOO + C6H14 Ÿ RiOOH + C6H13 105 

48 RiOOH Ÿ RiO + OH 2Ĭ10ī4 

49 RiO + C6H14 Ÿ RiOH + C6H15 107 

50 RIO + (CH3)2CHOH Ÿ RiOH + (CH3)2COH 5Ĭ107 

51 e + O2 Ÿ O2ī 1,9Ĭ1010  

52 (CH3)2CHOH2
+ + O2

ī Ÿ (CH3)2CHOH + HO2 1011 

 

ɺ ʊʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʘ. 

 
ʊʘʙʣʠʮʘ 3.  

ʀʉʍʆɼʅʓɽ ʇɸʈɸʄɽʊʈʓ ʈɸʉʏɽʊɸ 

ʂʦʤʧʦʥʝʥʪʳ ʠʩʭʦʜʥʦʡ ʩʤʝʩʠ ʂʦʥʮʝʥʪʨʘʮʠʷ, ʤʦʣʴ/ʣ 

C6H14 7,2 

C3H7OH 0,78 

O2 0,0045 

ʇʍɹ-18 (2,2',5-ʪʨʠʭʣʦʨʙʠʬʝʥʠʣ) 0,198*10-3 

ʇʍɹ-28+31 (2,4,4'-ʪʨʠʭʣʦʨʙʠʬʝʥʠʣ + 

2,4',5-ʪʨʠʭʣʦʨʙʠʬʝʥʠʣ) 

0,198*10-3 

ʇʍɹ-52 (2,2',5,5'-ʪʝʪʨʘʭʣʦʨʙʠʬʝʥʠʣ) 2,1*10-3 

ʇʍɹ-44 (2,2',3,5'-ʪʝʪʨʘʭʣʦʨʙʠʬʝʥʠʣ) 2,1*10-3 

ʇʍɹ-101 (2,2',4,5,5'-ʧʝʥʪʘʭʣʦʨʙʠʬʝʥʠʣ) 0,63*10-2 

ʇʍɹ-149+118 ((2,3',4,4',5-ʧʝʥʪʘʭʣʦʨʙʠʬʝʥʠʣ + 

2,2',3,4',5',6-ʛʝʢʩʘʭʣʦʨʙʠʬʝʥʠʣ) 

1,37*10-2 

ʇʍɹ-153 (2,2',4,4',5,5'- ʛʝʢʩʘʭʣʦʨʙʠʬʝʥʠʣ l) 0,37*10-2 

ʇʍɹ-138 (2,2',3,4,4',5'- ʛʝʢʩʘʭʣʦʨʙʠʬʝʥʠʣ) 0,497*10-2 

ʇʍɹ-180 (2,2',3,4,4',5,5'ʛʝʧʪʘʭʣʦʨʙʠʬʝʥʠʣ) 0,87*10-3 

ʇʍɹ-194 (2,2',3,3',4,4',5,5'-ʦʢʪʘʭʣʦʨʙʠʬʝʥʠʣ) 0,0186*10-3 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ. ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʇʍɹ ʠʟʦʤʝʨʦʚ, ʚʢʣʶʯʘʶʱʝʝ ʤʦʥʦʭʣʦʨʙʠʬʝʥʠʣʳ (ʇʍɹ 1), ʘ ʪʘʢʞʝ 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʦʜʫʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʙʠʬʝʥʠʣ ʠ ʠʦʥʦʚ ʭʣʦʨʘ. 
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ʈʠʩʫʥʦʢ. ʂʠʥʝʪʠʢʘ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʇʍɹ ʠʟʦʤʝʨʦʚ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʦʜʫʢʪʦʚ,  

ʪʘʢʠʭ ʢʘʢ ʙʠʬʝʥʠʣ ʠ ʠʦʥʦʚ ʭʣʦʨʘ ʦʪ ʚʨʝʤʝʥʠ ʦʙʣʫʯʝʥʠʷ. 

 

ʂʘʢ ʚʠʜʥʦ, ʢʠʥʝʪʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ 

ʦʙʣʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʪʘʙʠʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʜʦ t~0,5Ĭ105 ʩ ʠ 

ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʧʨʠ t~12Ĭ105 ʩ, 10Ĭ105 ʩ ʠ 5Ĭ105 ʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ 

ʤʦʥʦʭʣʦʨʙʠʬʝʥʠʣʘ, ʇʍɹ 52 ʠ ʇʍɹ 18. 

ʋʢʘʟʘʥʥʳʝ ʠʟʦʤʝʨʳ ʇʍɹ ʩʦʜʝʨʞʘʪ ʜʦ 4 ʘʪʦʤʦʚ ʭʣʦʨʘ ʚ ʩʦʩʪʘʚʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʠʭ, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʩʪʘʚʰʠʭʩʷ ʠʟʦʤʝʨʦʚ, ʘ ʠʤʝʥʥʦ ʇʍɹ 101, 138, 180, 194 ʫʤʝʥʴʰʘʝʪʩʷ 

ʤʦʥʦʪʦʥʥʦ ʩ ʨʦʩʪʦʤ ʚʨʝʤʝʥʠ ʦʙʣʫʯʝʥʠʷ. ʕʪʠ ʠʟʦʤʝʨʳ ʩʦʜʝʨʞʘʪ ʙʦʣʝʝ 5 ʘʪʦʤʦʚ ʭʣʦʨʘ ʚ 

ʩʦʩʪʘʚʝ. ʆʙʨʘʟʦʚʘʥʠʝ ʙʠʬʝʥʠʣʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʘʤʠ ʜʝʭʣʦʨʠʨʦʚʘʥʠʷ ʇʍɹ 

ʠʟʦʤʝʨʦʚ, ʧʨʦʠʩʭʦʜʠʪ ʩ ʠʥʜʫʢʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ. ʀʥʪʝʥʩʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʦʙʨʘʟʦʚʘʥʠʷ 

ʙʠʬʝʥʠʣʦʚ ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ ʚʨʝʤʝʥʠ ʦʙʣʫʯʝʥʠʷ t> 5Ĭ105 ʩ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʝʭʣʦʨʠʨʦʚʘʥʠʝ ʇʍɹ ʠʟʦʤʝʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʩʪʫʧʝʥʯʘʪʦ, ʩʥʘʯʘʣʘ ʧʨʦʠʩʭʦʜʠʪ 

ʜʝʭʣʦʨʠʨʦʚʘʥʠʝ ʇʍɹ ʠʟʦʤʝʨʦʚ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦʨʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʇʍɹ 

ʠʟʦʤʝʨʦʚ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦʨʘ. ʉ ʨʦʩʪʦʤ ʚʨʝʤʝʥʠ ʦʙʣʫʯʝʥʠʷ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʇʍɹ 

ʠʟʦʤʝʨʳ, ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦʨʘ ʪʘʢʞʝ ʜʝʭʣʦʨʠʨʫʶʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʙʠʬʝʥʠʣʦʚ. 

ʅʘʙʣʶʜʘʝʤʘʷ ʚ ʥʘʯʘʣʝ ʦʙʣʫʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʇʍɹ ʠʟʦʤʝʨʦʚ ʩʚʷʟʘʥʘ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʩ ʟʘʭʚʘʪʦʤ ʵʣʝʢʪʨʦʥʦʚ ʤʦʣʝʢʫʣʘʤʠ ʢʠʩʣʦʨʦʜʘ, ʪʘʢ ʢʘʢ ʦʮʝʥʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʦʥʦʚ ʤʦʣʝʢʫʣʘʤʠ ʢʠʩʣʦʨʦʜʘ ʠ ʇʍɹ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʠʩʣʦʨʦʜ ʚ 

ʥʘʯʘʣʝ ʧʨʦʮʝʩʩʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʟʘʭʚʘʪʳʚʘʝʪ ʵʣʝʢʪʨʦʥʳ. 

˜ˢˎ
 
ȟ ȟ 

  ȟ 
 ρπ ρπʩ 

ʇʦʩʣʝ ʧʦʣʥʦʛʦ ʨʘʩʭʦʜʦʚʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʵʣʝʢʪʨʦʥʳ ʟʘʭʚʘʪʳʚʘʶʪʩʷ ʤʦʣʝʢʫʣʘʤʠ ʇʍɹ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʜʘʣʴʥʝʡʰʝʤʫ ʜʝʭʣʦʨʠʨʦʚʘʥʠʶ. 

ʀʟ ʢʠʥʝʪʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʦʧʨʝʜʝʣʝʥʳ ʨʘʜʠʘʮʠʦʥʥʦ-ʭʠʤʠʯʝʩʢʠʝ ʚʳʭʦʜʳ ʦʙʨʘʟʦʚʘʥʠʷ 

(ʇʍɹ 18, 52, ʤʦʥʦʭʣʦʨʙʠʬʝʥʠʣʦʚ, ʙʠʬʝʥʠʣʦʚ ʠ Clī) ʠ ʨʘʟʣʦʞʝʥʠʷ (ʇʍɹ 101, 138, 180) 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʇʍɹ ʠʟʦʤʝʨʦʚ. ʇʨʠ ʜʦʟʝ 7,2Ĭ102 ʢɻʨ ʇʍɹ ʠʟʦʤʝʨʳ ʧʦʣʥʦʩʪʴʶ 

ʨʘʩʭʦʜʫʶʪʩʷ ʠ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʝʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʙʨʘʟʫʶʪʩʷ ʙʠʬʝʥʠʣʳ ʠ ʩʦʣʷʥʘʷ ʢʠʩʣʦʪʘ.  

ɺ ʊʘʙʣʠʮʝ 4 ʧʨʠʚʝʜʝʥʳ ʨʘʜʠʘʮʠʦʥʥʦïʭʠʤʠʯʝʩʢʠʝ ʚʳʭʦʜʳ ʦʙʨʘʟʦʚʘʥʠʷ (ʇʍɹ 18, 52 

ʤʦʥʦʭʣʦʨʙʠʬʝʥʠʣʦʚ, ʙʠʬʝʥʠʣʦʚ ʠ Clī) ʠ ʨʘʟʣʦʞʝʥʠʷ (ʇʍɹ 101, 138, 180). 
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ʊʘʙʣʠʮʘ 4.  

ʈɸɼʀɸʎʀʆʅʅʆïʍʀʄʀʏɽʉʂʀɽ ɺʓʍʆɼʓ ʆɹʈɸɿʆɺɸʅʀʗ (ʇʍɹ 18, 52 

ʄʆʅʆʍʃʆʈɹʀʌɽʅʀʃʆɺ, ɹʀʌɽʅʀʃʆɺ ʀ Clī) ʀ ʈɸɿʃʆɾɽʅʀʗ (ʇʍɹ 101, 138, 180) 

 ʇʍɹï18 

 

ʇʍɹï52 ʇʍɹï

101 

ʇʍɹï

138 

ʇʍɹï

180 

ʇʍɹï

194 

ʇʍɹï1 ʇʍɹï0 Clm 

G ʤʦʣʝʢʫʣ / 

100 ʵɺ 

0,45 0,30 ī0,76 ī0,61 ī0,15 0 0,45 2,1 5,1 

 

ʉʫʤʤʘʨʥʳʡ ʚʳʭʦʜ ʨʘʟʣʦʞʠʚʰʠʭʩʷ ʇʍɹ ʠʟʦʤʝʨʦʚ ʨʘʚʝʥ 2,7 ʤʦʣʝʢʫʣ / 100 ʵɺ, ʯʪʦ 

ʧʨʠʤʝʨʥʦ ʨʘʚʝʥ ʚʳʭʦʜʫ ʙʠʬʝʥʠʣʘ. ɺʳʭʦʜ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʙʦʣʴʰʝ ʚʳʭʦʜʘ ʙʠʬʝʥʠʣʘ, ʯʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʩʪʝʭʠʦʤʝʪʨʠʝʡ ʧʨʦʮʝʩʩʘ ʜʝʭʣʦʨʠʨʦʚʘʥʠʷ. 

 

ɺʳʚʦʜʳ: 

1. ʇʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʢʠʥʝʪʠʢʠ ʧʨʝʚʨʘʱʝʥʠʷ ʇʍɹ ʠʟʦʤʝʨʦʚ ʠ ʧʨʦʜʫʢʪʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʣʦʱʝʥʥʦʡ ʜʦʟʳ ʧʨʠ ɔïʨʘʜʠʦʣʠʟʝ ʩʠʩʪʝʤʳ ʇʍɹ+ ʛʝʢʩʘʥ+ʠʟʦʧʨʦʧʠʣʦʚʳʡ 

ʩʧʠʨʪ+ʂʆʅ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʩʯʝʪʥʦ ʥʘʙʣʶʜʘʝʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʇʍɹ ʠʟʦʤʝʨʦʚ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦʨʘ ʤʦʥʦʪʦʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʧʦʛʣʦʱʝʥʥʦʡ ʜʦʟʳ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ. 

2. ʂʠʥʝʪʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʇʍɹ ʠʟʦʤʝʨʦʚ ʩ ʥʠʟʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦʨʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʦʙʣʘʩʪʴʶ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʚ ʥʘʯʘʣʴʥʦʡ 

ʯʘʩʪʠ, ʯʝʤ ʨʘʩʯʝʪʥʳʝ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʘʙʩʦʨʙʮʠʝʡ 

ʢʠʩʣʦʨʦʜʘ ʩʦ ʩʚʦʙʦʜʥʦʛʦ ʦʙʲʝʤʘ ʚʦ ʚʨʝʤʷ ʦʙʣʫʯʝʥʠʷ, ʯʪʦ ʥʝ ʫʯʪʝʥʦ ʧʨʠ ʨʘʩʯʝʪʘʭ. 
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ɸʥʥʦʪʘʮʠʷ. ʂ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘʤ ʦʪʥʦʩʷʪʩʷ ʤʘʪʝʨʠʘʣʳ, ʚ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʥʠʢʘʣʴʥʦʝ ʷʚʣʝʥʠʝ ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ, ʩʚʷʟʘʥʥʦʝ ʪʝʤ, ʯʪʦ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ, ʦʜʥʘʞʜʳ 

ʥʘʚʝʜʝʥʥʳʡ ʚ ʩʚʝʨʭʧʨʦʚʦʜʷʱʝʤ ʢʦʥʪʫʨʝ, ʙʫʜʝʪ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʮʠʨʢʫʣʠʨʦʚʘʪʴ ʧʦ ʵʪʦʤʫ 

ʢʦʥʪʫʨʫ ʙʝʟ ʟʘʤʝʪʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʩʚʦʝʡ ʩʠʣʳ ʠ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʜʚʦʜʘ ʵʥʝʨʛʠʠ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ 

ʨʝʰʝʥʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʧʨʦʙʣʝʤ, ʛʜʝ ʧʨʠʤʝʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʚʳʛʦʜʥʦ ʠʣʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʚʦʟʤʦʞʥʦ. ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʦʭʦʜʷ ʥʝʩʢʦʣʴʢʦ ʩʪʘʜʠʡ, ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʤ ʠ 

ʟʘʪʨʘʪʥʳʤ ʧʨʦʮʝʩʩʦʤ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʥʠʞʝʥʠʶ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʚ ʧʦʣʪʦʨʘ ʨʘʟʘ ʥʘ ʰʝʩʪʠʛʨʘʥʥʳʭ ʙʨʦʥʟʦʚʳʭ ʠ ʥʠʦʙʠʝʚʳʭ 

ʧʨʫʪʢʘʭ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʜʣʷ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʨʝʤʷ ʦʙʝʟʞʠʨʠʚʘʥʠʷ ʩʦʢʨʘʱʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʙʝʟ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

 

Abstract. The superconductors are materials in which there is a unique phenomenon of 

superconductivity linked so that an electric current, once induced in a superconducting circuit, will 

be a long time to circulate through this circuit without appreciable reduction of their power without 

additional energy supply. The practical use of superconductors opens wide prospects for solving a 

number of problems where the use of conventional electrical materials uneconomical or impossible 

in principle. Manufacture of superconducting materials, passing several stages is quite complex and 

costly process. To reduce the cost of studies have been conducted to reduce the concentration of 

nitric acid in half on a hexagonal bronze and niobium rods, which are used as components for 

superconducting materials. Causing the time degreasing is reduced more than in 2 times that allows 

to increase the performance of superconducting materials without degradation of the treated surface. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʠ, ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ, ʦʙʝʟʞʠʨʠʚʘʥʠʝ, ʘʟʦʪʥʘʷ ʢʠʩʣʦʪʘ. 
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ʉʚʝʨʭʧʨʦʚʦʜʥʠʢʠ ð ʫʥʠʢʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʧʨʠ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʩʧʦʩʦʙʥʳ ʩʥʠʞʘʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʦ ʥʫʣʷ ʆʤ. ʇʨʠ ʥʘʚʝʜʝʥʠʠ ʚ 

ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʡ ʢʦʥʪʫʨ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʦʥ ʤʦʞʝʪ ʮʠʨʢʫʣʠʨʦʚʘʪʴ ʚ ʥʝʤ ʜʣʠʪʝʣʴʥʦʝ 

ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ, ʙʝʟ ʚʩʷʢʦʡ ʧʦʜʧʠʪʢʠ ʠʟʚʥʝ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚ ʦʪʢʨʳʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʨʝʰʝʥʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʥʘʩʫʱʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ ʚ ʪʝʭ ʦʙʣʘʩʪʷʭ, ʛʜʝ ʧʨʠʤʝʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʚʳʛʦʜʥʦ ʠʣʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʚʦʟʤʦʞʥʦ. 

ʂ ʪʘʢʠʤ ʩʬʝʨʘʤ ʥʘʫʢʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʥʦʩʠʪʩʷ ʩʦʟʜʘʥʠʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ 

ʤʘʛʥʠʪʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʪʝʨʤʦʷʜʝʨʥʳʭ ʨʝʘʢʪʦʨʦʚ, ʫʩʢʦʨʠʪʝʣʴʥʦïʥʘʢʦʧʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʤʦʱʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʪʦʢʦʦʛʨʘʥʠʯʠʪʝʣʝʡ ʠ ʜʨʫʛʠʭ 

ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠʣʠ ʧʦʪʨʝʙʣʝʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

ʉʚʝʨʭʧʨʦʚʦʜʷʱʠʝ ʤʘʪʝʨʠʘʣʳ ʦʧʨʝʜʝʣʷʶʪ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ ʤʝʜʠʮʠʥʳ, ʪʨʘʥʩʧʦʨʪʘ, ʩʚʷʟʠ, ʛʦʨʥʦʨʫʜʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ. ɺ ʥʘʩʪʦʷʱʠʝ ʚʨʝʤʷ ʢʦʣʠʯʝʩʪʚʦ ʦʪʢʨʳʪʳʭ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚ ʧʨʝʚʳʰʘʝʪ 

ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ, ʦʜʥʘʢʦ ʣʠʰʴ ʥʝʙʦʣʴʰʘʷ ʛʨʫʧʧʘ ʩʧʣʘʚʦʚ ʠ ʩʦʝʜʠʥʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʠʥʪʝʨʝʩ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 

ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʠʥʪʝʨʝʩ ʤʥʦʛʦʚʦʣʦʢʦʥʥʳʝ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʠ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

Nb3Sn. ʂʦʥʩʪʨʫʢʮʠʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚ ʥʘ ʦʩʥʦʚʝ Nb3Sn ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ NbTi ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘʤʠ. ʀʟʜʝʣʠʷ ʠʟ ʥʠʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʠʟʚʦʜʷʪʩʷ ʧʦ 

ʪʝʭʥʦʣʦʛʠʠ çʥʘʤʦʪʢʘïʦʪʞʠʛè [1]. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʥʘʯʘʣʘ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʦʙʤʦʪʢʘ ʠʟʜʝʣʠʷ ʠʟ 

ʥʝʪʝʨʤʦʦʙʨʘʙʦʪʘʥʥʦʡ ʧʨʦʚʦʣʦʢʠ ʠʣʠ ʢʘʙʝʣʷ, ʫʞʝ ʧʦʩʣʝ ʵʪʦʛʦ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʦʪʞʠʛʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʚ ʧʨʦʚʦʣʦʢʘʭ ʦʙʨʘʟʫʝʪʩʷ 

ʩʚʝʨʭʧʨʦʚʦʜʷʱʝʝ ʠʥʪʝʨʤʝʪʘʣʣʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ Nb3Sn. 

ʊʝʭʥʠʯʝʩʢʠʝ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʠ ð ʵʪʦ ʤʥʦʛʦʞʠʣʴʥʳʝ ʢʦʤʧʦʟʠʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʚ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʤʘʪʨʠʮʝ ʩ ʚʳʩʦʢʦʡ ʪʝʧʣʦï ʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴʶ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʜʦʣʶ ʥʝʧʨʝʨʳʚʥʳʭ ʞʠʣ ʠʟ ʩʚʝʨʭʧʨʦʚʦʜʷʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʜʠʘʤʝʪʨʦʤ ʦʪ 0,1 ʜʦ 6 ʤʤ ʜʣʠʥʦʡ ʦʪ 

ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʤʝʪʨʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʢʠʣʦʤʝʪʨʦʚ. ʂ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚʳʤ 

ʤʘʪʝʨʠʘʣʘʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ: ʚʝʣʠʯʠʥʘ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʟʥʘʯʝʥʠʡ 

ʢʨʠʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʩʦʭʨʘʥʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʩʪʨʫʢʪʫʨʥʘʷ ʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦ 

ʜʣʠʥʝ, ʜʦʧʫʩʢʠ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʫʨʦʚʝʥʴ ʪʦʢʦʚʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʪ. ʧ. [2ï3]. 

ʂʦʤʧʦʟʠʮʠʦʥʥʘʷ ʧʨʦʚʦʣʦʢʘ ʥʘ ʦʩʥʦʚʝ NbTi ʩʧʣʘʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʦʟʠʪ, 

ʩʦʜʝʨʞʘʱʠʡ NbTi ʚʦʣʦʢʥʘ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʚ ʤʘʪʨʠʮʝ ʠʟ ʚʳʩʦʢʦʯʠʩʪʦʡ ʤʝʜʠ. ɽʜʠʥʠʯʥʳʝ 

ʧʨʦʚʦʣʦʢʠ ʢʨʫʛʣʦʛʦ ʠʣʠ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʭ ʢʘʙʝʣʝʡ ʨʘʟʣʠʯʥʦʛʦ ʩʝʯʝʥʠʷ. ʅʘ ʈʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʳ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ 

ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʭ ʧʨʦʚʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʩʧʣʘʚʘ NbTi. ʅʘ ʈʠʩʫʥʢʝ 2 ð ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ 

ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘ ʥʘ ʦʩʥʦʚʝ Nb3Sn ʧʦ ʙʨʦʥʟʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʇʨʦʩʪʘʚʢʠ ʠʟ ʪʘʥʪʘʣʘ (3) ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʨʠ ʜʠʬʬʫʟʠʦʥʥʦʤ ʦʪʞʠʛʝ ʦʙʨʘʟʦʚʘʪʴʩʷ 

ʥʝʧʨʝʨʳʚʥʦʤʫ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤʫ ʩʣʦʶ Nb3Sn ʚ ʦʙʦʣʦʯʢʝ. ʕʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʝʝ ʚ 

ʧʝʨʝʤʝʥʥʳʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʷʭ ʚʳʧʦʣʥʷʪʴ ʨʦʣʴ ʵʢʨʘʥʘ. 
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ʈʠʩʫʥʦʢ 1. ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʭ ʧʨʦʚʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʩʧʣʘʚʘ NbTi. 

 

 

 

 

 
 

ʈʠʩʫʥʦʢ 2. ʇʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘ ʥʘ ʦʩʥʦʚʝ Nb3Sn ʧʦ ʙʨʦʥʟʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ:  

1 ð ʰʝʩʪʠʛʨʘʥʥʠʢʠ ʠʟ ʩʧʣʘʚʘ çɹʨʦʥʟʘïʥʠʦʙʠʡè; 2 ð ʦʙʦʣʦʯʢʘ ʠʟ ʥʠʦʙʠʷ; 3 ð ʧʨʦʩʪʘʚʢʠ ʠʟ ʪʘʥʪʘʣʘ;  

4 ð ʧʦʣʳʡ ʤʝʜʥʳʡ ʮʠʣʠʥʜʨ. 

 

ʉʚʦʡʩʪʚʘ NbTi ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘ ʜʣʷ ʀʊʕʈ1: ʜʠʘʤʝʪʨ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘ ð 0,730 +/ī 

0,005 ʤʤ; ʜʣʠʥʘ ʝʜʠʥʠʯʥʦʛʦ ʢʫʩʢʘ ð ʥʝ ʤʝʥʝʝ 1000 ʤ; ʢʦʣʠʯʝʩʪʚʦ ʚʦʣʦʢʦʥ ð 4488; 

ʢʨʠʪʠʯʝʩʢʠʡ ʪʦʢ> 306ɸ. 

ʉʦʝʜʠʥʝʥʠʷ Nb3Sn ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʤʧʦʟʠʪʥʳʤʠ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘʤʠ ʥʘ ʦʩʥʦʚʝ 

ʩʠʩʪʝʤʳ NbïTi ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʢʨʠʪʠʯʝʩʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʝʨʝʭʦʜʘ ʚ 

ʩʚʝʨʭʧʨʦʚʦʜʷʱʝʝ ʩʦʩʪʦʷʥʠʝ, ʩʦʩʪʘʚʣʷʶʱʫʶ ~ 18,6ʂ ʠ ʩʧʦʩʦʙʥʳ ʨʘʙʦʪʘʪʴ ʚ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʤʘʛʥʠʪʥʳʭ ʧʦʣʷʭ ʩ ʠʥʜʫʢʮʠʝʡ ʜʦ 20ï24 ʊʣ [4]. 

ʉʚʦʡʩʪʚʘ NbTi ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘ ʜʣʷ ʀʊʕʈ: ʜʠʘʤʝʪʨ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘ ð 0,820 +/ī 

0,005ʤʤ; ʜʣʠʥʘ ʝʜʠʥʠʯʥʦʛʦ ʢʫʩʢʘ ð ʥʝ ʤʝʥʝʝ 1000 ʤ; ʢʦʣʠʯʝʩʪʚʦ ʩʜʚʦʝʥʥʳʭ ʚʦʣʦʢʦʥ ð 

9540; ʢʨʠʪʠʯʝʩʢʠʡ ʪʦʢ >190ɸ. 

                                                 
1 ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʪʝʨʤʦʷʜʝʨʥʳʡ ʨʝʘʢʪʦʨ, ʚ ʩʦʦʨʫʞʝʥʠʠ ʢʦʪʦʨʦʛʦ ʧʨʠʥʠʤʘʶʪ 

ʫʯʘʩʪʠʝ ʈʦʩʩʠʷ, ʂʠʪʘʡ, ʀʥʜʠʷ, ʗʧʦʥʠʷ, ʂʦʨʝʷ, ʉʐɸ ʠ ʥʝʢʦʪʦʨʳʝ ʩʪʨʘʥʳ ɽʚʨʦʩʦʶʟʘ. 
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ʇʨʠʥʮʠʧʠʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʭ NbTi ʠ Nb3Sn 

ʩʪʨʝʥʜʦʚ ʚʢʣʶʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ (ʈʠʩʫʥʢʠ 3ï4): 

 ï ʧʦʣʫʯʝʥʠʝ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʢʦʤʧʦʟʠʪʘ ʚ ʚʠʜʝ ʧʨʫʪʢʦʚ, ʪʨʫʙ, ʢʨʳʰʝʢ ʠ ʪ. ʧ. ʠʟ 

ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʝʪʦʜʘʤʠ ʧʨʝʩʩʦʚʘʥʠʷ, ʪʝʨʤʠʯʝʩʢʦʡ, ʤʝʭʘʥʠʯʝʩʢʦʡ ʠ ʭʠʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ; 

 ï ʠʟʛʦʪʦʚʣʝʥʠʝ ʰʝʩʪʠʛʨʘʥʥʳʭ ʧʨʫʪʢʦʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʠʥʳ ʩ ʩʝʨʜʮʝʚʠʥʦʡ ʠʟ 

ʩʚʝʨʭʧʨʦʚʦʜʷʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʧʨʝʩʩʦʚʘʥʠʷ, ʚʦʣʦʯʝʥʠʷ ʠ ʨʝʟʢʠ; 

 ï ʩʦʩʪʘʚʣʝʥʠʝ ʤʥʦʛʦʞʠʣʴʥʦʡ ʩʙʦʨʢʠ ʠʟ ʰʝʩʪʠʛʨʘʥʥʳʭ ʧʨʫʪʢʦʚ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʝʝ ʛʝʨʤʝʪʠʟʘʮʠʠ ʠ ʧʨʝʩʩʦʚʘʥʠʝ;  

 ï ʭʦʣʦʜʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʚʦʣʦʯʝʥʠʝʤ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʘʤʠ ʜʦ 

ʧʦʣʫʯʝʥʠʷ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘ ʪʨʝʙʫʝʤʳʭ ʨʘʟʤʝʨʦʚ (<1 ʤʤ); 

 ï ʩʢʨʫʯʠʚʘʥʠʝ (ʪʚʠʩʪʠʨʦʚʘʥʠʝ) ʧʨʦʚʦʜʘ ʠ ʝʛʦ ʢʘʣʠʙʨʦʚʢʘ. 

 ʅʘ ʚʩʝʭ ʵʪʠʭ ʦʧʝʨʘʮʠʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʤʘʟʢʠ, ʪʝʨʤʦʧʨʠʩʘʜʢʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʪʘʥʦʚʠʪʩʷ ʦʢʠʩʣʝʥʥʦʡ ʠ 

ʟʘʛʨʷʟʥʝʥʥʦʡ. ɼʣʷ ʩʥʷʪʠʷ ʦʢʠʩʥʳʭ ʧʣʝʥʦʢ ʤʝʭʘʥʠʯʝʩʢʦʡ ʛʨʷʟʠ ʠ ʦʩʪʘʪʢʦʚ, ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʦʮʝʩʩʳ ʦʙʝʟʞʠʨʠʚʘʥʠʷ ʠ ʪʨʘʚʣʝʥʠʷ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʥʦʛʦʞʠʣʴʥʳʭ NbTi ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚ. 

 

ʆʙʝʟʞʠʨʠʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʟʘʛʦʪʦʚʦʢ ʧʨʦʚʦʜʷʪ ʩ ʮʝʣʴʶ ʫʜʘʣʝʥʠʷ ʩ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ 

ʞʠʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ. ʇʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʮʝʩʩʫ ʠʟʜʝʣʠʷ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʦʙʝʟʞʠʨʠʚʘʥʠʶ ʠ ʟʘʪʝʤ ʜʚʦʡʥʦʡ ʧʨʦʤʳʚʢʝ: ʧʝʨʚʳʡ ʨʘʟ ð ʧʝʨʝʜ 

ʧʨʦʭʦʞʜʝʥʠʝʤ ʚʠʭʨʝʪʦʢʦʚʦʛʦ ʢʦʥʪʨʦʣʷ, ʚʪʦʨʦʡ ð ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʪʨʘʚʣʝʥʠʝʤ. 

ʇʨʦʮʝʩʩ ʦʙʝʟʞʠʨʠʚʘʥʠʷ ʜʣʠʪʩʷ ʚ ʪʝʯʝʥʠʝ 30ï40 ʤʠʥʫʪ ʩʦʛʣʘʩʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ 

ʨʝʛʣʘʤʝʥʪʫ. ʇʨʦʮʝʩʩʳ ʪʨʘʚʣʝʥʠʷ ʠ ʧʨʦʤʳʚʦʢ ʩʦʩʪʘʚʣʷʶʪ 15ï20 ʤʠʥʫʪ, ʪʦ ʝʩʪʴ 

ʦʙʝʟʞʠʨʠʚʘʥʠʝ ʟʘʥʠʤʘʝʪ 60ï70% ʚʨʝʤʝʥʠ, ʦʪʚʦʜʠʤʦʛʦ ʥʘ ʭʠʤʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʝʪʘʣʝʡ, 

ʷʚʣʷʷʩʴ ʣʠʤʠʪʠʨʫʶʱʝʡ ʩʪʘʜʠʝʡ ʧʨʦʮʝʩʩʘ, ʘ ʝʩʣʠ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʜʥʘ ʠ 

ʪʘ ʞʝ ʧʘʨʪʠʷ ʜʝʪʘʣʝʡ ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʙʝʟʞʠʨʠʚʘʥʠʶ ʠ ʧʨʦʤʳʚʢʝ ʧʦʩʣʝ ʥʝʛʦ ʜʚʘʞʜʳ, 

ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʯʪʦ ʦʧʪʠʤʠʟʘʮʠʷ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʙʝʟʞʠʨʠʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʦʧʝʨʘʮʠʡ ʦʙʝʟʞʠʨʠʚʘʥʠʷ 

ʧʨʝʜʣʦʞʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʫʣʴʪʨʘʟʚʫʢʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʭʠʤʠʯʝʩʢʦʛʦ ʦʙʝʟʞʠʨʠʚʘʥʠʷ ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʩʧʦʩʦʙʦʚ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʛʥʫʪʴ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʦʯʠʩʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʪ ʭʠʤʠʯʝʩʢʠʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʦʯʠʩʪʢʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʢʫʩʪʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʴʶ, ʯʘʩʪʦʪʦʡ ʢʦʣʝʙʘʥʠʡ, ʩʦʩʪʘʚʦʤ ʨʘʙʦʯʝʛʦ 

ʨʘʩʪʚʦʨʘ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʧʦʚʳʰʝʥʠʝʤ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ. ʇʨʠ 

ʯʘʩʪʦʪʝ 20ï25 ʢɻʮ ʚʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 7ï8 ʩʤ ʦʪ ʠʩʪʦʯʥʠʢʘ 

ʠʟʣʫʯʝʥʠʷ, ʠ ʚ ʵʪʦʡ ʟʦʥʝ ʧʨʦʮʝʩʩ ʠʜʝʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʯʘʩʪʦʪʳ 

ʆʯʠʩʪʢʘ 

ʵʣʝʤʝʥʪʦʚ 

ʩʙʦʨʢʠ 

 

ʇʨʝʩʩʦʚʘʥʠʝ 

 

ʆʙʪʦʯʢʘ 

ʆʙʪʦʯʢʘ ʠ 

ʤʥʦʛʦʢʨʘʪʥʦʝ 

ʚʦʣʦʯʝʥʠʝ 

ʊʚʠʩʪʠ-

ʨʦʚʘʥʠʝ 

ɿʘʢʣʶʯʠ-

ʪʝʣʴʥʳʡ ʦʪʞʠʛ 

 

ʉʙʦʨʢʘ 

ɻʝʨʤʝʪʠʟʘʮʠʷ, 

ʜʝʛʘʟʘʮʠʷ, 

ʟʘʚʘʨʢʘ 

ɺʦʣʦʯʝʥʠʝ 

ʧʨʷʤʦʝ  

ʠ ʚ ʙʫʭʪʘʭ 

ʦʪʞʠʛ ʚ 

ʠʥʝʨʪʥʦʡ 

ʘʪʤʦʩʬʝʨʝ 

ʂʘʣʠʙʨʦʚʢʘ ʠ 

ʢʦʥʪʨʦʣʴ 

ʆʯʠʩʪʢʘ 

ʛʦʪʦʚʦʛʦ 

ʧʨʦʚʦʜʘ 
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ʢʦʣʝʙʘʥʠʡ ʟʦʥʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʨʘʩʰʠʨʷʝʪʩʷ ʜʦ 10ï15 ʩʤ ʦʪ ʠʩʪʦʯʥʠʢʘ ʫʣʴʪʨʘʟʚʫʢʘ, ʥʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ ʩʥʠʞʘʝʪʩʷ ʠʟ-ʟʘ ʥʠʟʢʦʡ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ. 

 

 

 

 

 

 

 

 

ʘ) ʙʠʤʝʪʘʣʣʠʯʝʩʢʘʷ ʟʘʛʦʪʦʚʢʘ (ʤʝʜʴ-ʥʠʦʙʠʡ) 

 

 

 

 

 

 

 

ʙ) ʧʝʨʚʘʷ ʤʥʦʛʦʚʦʣʦʢʦʥʥʘʷ ʩʙʦʨʢʘ 

 

 

 

 

 

 

 

ʚ) ʚʪʦʨʘʷ ʤʥʦʛʦʚʦʣʦʢʦʥʥʘʷ ʩʙʦʨʢʘ 

 

 

 
ʈʠʩʫʥʦʢ 4 (ʘ, ʙ, ʚ). ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʥʦʛʦʞʠʣʴʥʳʭ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚ. 

 

ʋʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠ 

ʩʢʦʨʦʩʪʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʦʯʠʩʪʢʠ. ʆʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʘ 

ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʩʦʩʪʘʚʘ ʨʘʙʦʯʝʡ ʩʨʝʜʳ. ɼʣʷ ʦʯʠʩʪʢʠ ʠʟʜʝʣʠʡ ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ ʦʪ ʩʣʝʜʦʚ 

ʥʝʚʷʟʢʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʤʘʩʝʣ ʮʝʣʝʩʦʦʙʨʘʟʝʥ ʥʘʛʨʝʚ ʜʦ 55ï60 Áʉ, ʦʪ ʩʣʝʜʦʚ ʧʦʣʠʨʦʚʦʯʥʳʭ 

ʧʘʩʪ ð ʜʦ 70ï80 Áʉ. ɽʩʣʠ ʨʘʙʦʯʠʤ ʩʣʦʝʤ ʷʚʣʷʝʪʩʷ ʚʦʜʘ, ʝʝ ʥʘʛʨʝʚʘʶʪ ʜʦ 55ï65 Áʉ, 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʨʘʩʪʚʦʨʠʪʝʣʠ, ʝʩʣʠ ʵʪʦ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʘʚʠʣʘʤʠ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ð 40ï

45 Áʉ. ʆʯʠʩʪʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʜʝʣʠʡ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

ʨʘʩʪʚʦʨʘ, ʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʝʝ. 

ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʠ ʙʳʩʪʨʦʛʦ ʫʜʘʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ 

ʜʝʪʘʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʜʝʨʞʠʚʘʪʴ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʚ ʨʘʙʦʯʝʤ ʨʘʩʪʚʦʨʝ ʙʝʟ ʚʦʟʜʝʡʩʪʚʠʷ 

ʫʣʴʪʨʘʟʚʫʢʘ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʙʫʭʘʥʠʶ ʧʨʠʩʪʘʚʰʠʭ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʩʪʠʮ ʠ ʦʩʣʘʙʣʝʥʠʶ 

ʠʭ ʩʚʷʟʠ ʩ ʤʝʪʘʣʣʦʤ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʥʘʛʨʝʚ ʠʟʜʝʣʠʡ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʤʷʛʯʝʥʠʶ 

ʟʘʛʨʷʟʥʝʥʠʡ, ʧʦʚʳʰʝʥʠʶ ʠʭ ʪʝʢʫʯʝʩʪʠ ʠ ʫʩʢʦʨʝʥʠʶ ʠʭ ʧʦʩʣʝʜʫʶʱʝʛʦ ʫʜʘʣʝʥʠʷ ʧʨʠ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʦʙʨʘʙʦʪʢʝ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʫʶ ʦʯʠʩʪʢʫ ʧʨʦʚʦʜʷʪ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ, ʚʢʣʶʯʘʶʱʠʭ ʚʘʥʥʫ, 

ʦʙʦʨʫʜʦʚʘʥʥʫʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʜʘʪʯʠʢʘʤʠ, ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʛʝʥʝʨʘʪʦʨ.  

ʆʙʨʘʙʘʪʳʚʘʝʤʳʝ ʜʝʪʘʣʠ ʩʣʝʜʫʝʪ ʨʘʩʧʦʣʘʛʘʪʴ ʚ ʚʘʥʥʝ ʪʘʢ, ʯʪʦʙʳ ʚʩʷ ʠʭ ʧʦʚʝʨʭʥʦʩʪʴ 

ʥʘʭʦʜʠʣʘʩʴ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʧʦʣʷ. ʇʝʨʝʛʦʨʦʜʢʠ ʠʣʠ ʜʨʫʛʠʝ ʧʨʝʛʨʘʜʳ 

ʦʢʘʟʳʚʘʶʪ ʵʢʨʘʥʠʨʫʶʱʠʝ ʜʝʡʩʪʚʠʷ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ. ɺ ʵʪʠʭ 

ʇʦʜʛʦʪʦʚʢʘ ʠ ʪʨʘʚʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʝʨʚʦʡ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʟʘʛʦʪʦʚʢʠ. ʉʙʦʨʢʘ ʟʘʛʦʪʦʚʢʠ: 

 

ɿʘʚʘʨʢʘ, ʛʝʨʤʝʪʠʟʘʮʠʷ, ʵʢʩʪʨʫʟʠʷ, 

ʚʦʣʦʯʝʥʠʝ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʘʤʠ: 

 
ʊʨʘʚʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ 

ʟʘʛʦʪʦʚʢʠ. ʉʙʦʨʢʘ ʟʘʛʦʪʦʚʢʠ: 

 

ɿʘʚʘʨʢʘ, ʛʝʨʤʝʪʠʟʘʮʠʷ, ʵʢʩʪʨʫʟʠʷ, 

ʚʦʣʦʯʝʥʠʝ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʘʤʠ: 

 

ʊʨʘʚʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ 

ʟʘʛʦʪʦʚʢʠ. ʉʙʦʨʢʘ ʟʘʛʦʪʦʚʢʠ: 

 

ɿʘʚʘʨʢʘ, ʛʝʨʤʝʪʠʟʘʮʠʷ, ʵʢʩʪʨʫʟʠʷ, 

ʚʦʣʦʯʝʥʠʝ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʘʤʠ, ʪʚʠʩʪʠʨʦʚʘʥʠʝ. ʈʝʟʫʣʴʪʘʪ: 

ʛʦʪʦʚʳʡ ʧʨʦʚʦʜ ʜʠʘʤʝʪʨʦʤ 0,82 ʤʤ: 
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ʩʣʫʯʘʷʭ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠʟʣʫʯʝʥʠʡ ʠʣʠ ʧʝʨʝʤʝʱʘʪʴ 

ʜʝʪʘʣʠ ʚ ʚʘʥʥʝ ʪʘʢ, ʯʪʦʙʳ ʚʩʝ ʫʯʘʩʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʦʟʜʝʡʩʪʚʠʶ ʫʣʴʪʨʘʟʚʫʢʘ. 

ʄʝʣʢʠʝ ʜʝʪʘʣʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʟʘʛʨʫʞʘʪʴ ʚ ʚʘʥʥʫ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠʣʠ ʧʣʘʩʪʤʘʩʩʦʚʳʭ 

ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʭ ʢʦʨʟʠʥʘʭ ʠʣʠ ʩʝʪʢʘʭ. 

ʆʪ ʢʘʯʝʩʪʚʘ ʧʨʦʤʳʚʢʠ ʧʦʩʣʝ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʦʩʘʞʜʝʥʠʷ ʧʦʢʨʳʪʠʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʧʦʢʨʳʪʠʡ, ʨʘʙʦʪʘ ʚʩʝʭ ʵʣʝʢʪʨʦʣʠʪʦʚ ʠ 

ʩʦʩʪʘʚ ʩʪʦʯʥʳʭ ʚʦʜ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʝʟʞʠʨʠʚʘʥʠʷ ʧʦʟʚʦʣʠʪ 

ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʦʙʝʟʞʠʨʠʚʘʥʠʷ ʠ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʯʘʩʪʢʘ [5]. 

 

 
ʊʘʙʣʠʮʘ 1. 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʈɽɾʀʄʆɺ ʊʈɸɺʃɽʅʀɽ ɹʈʆʅɿʓ  

ʀ ɺʃʀʗʅʀɽ ʂʆʅʎɽʅʊʈɸʎʀʀ ɸɿʆʊʅʆʁ ʂʀʉʃʆʊʓ ʀ ɺʈɽʄɽʅʀ ʊʈɸɺʃɽʅʀʗ  

ʅɸ ʉʒɽʄ ɹʈʆʅɿʓ ʇʈʀ ʊɽʄʇɽʈɸʊʋʈɽ 25 Áʉ 

 

ɺʨʝʤʷ, ʩ 

ʉʲʝʤ, ʤʢʤ 

HNO3 

60% 

HNO3 

40% 

HNO3 

30% 

10 7 4 3 

20 8 6 5 

30 19 17 11 

40 20 18 14 

50 29 25 19 

60 29 26 22 

120 39 35 28 

180 46 44 35 

300 58 52 42 

 

 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʭʨʘʥʝʥʠʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ ʠ 

ʧʦʣʫʬʘʙʨʠʢʘʪʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠʭ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʢʨʳʚʘʝʪʩʷ ʪʝʨʤʠʯʝʩʢʦʡ ʦʢʘʣʠʥʦʡ ʠ ʧʨʦʜʫʢʪʘʤʠ ʢʦʨʨʦʟʠʠ. ʕʪʦʪ ʠʥʦʨʦʜʥʳʡ 

ʩʣʦʡ ʥʝ ʪʦʣʴʢʦ ʫʭʫʜʰʘʝʪ ʚʥʝʰʥʠʡ ʚʠʜ ʠʟʜʝʣʠʡ, ʥʦ ʠ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʳʧʦʣʥʝʥʠʶ 

ʧʦʩʣʝʜʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʦʯʠʩʪʢʠ ʷʚʣʷʝʪʩʷ ʪʨʘʚʣʝʥʠʝ. 

ʉʦʩʪʘʚ ʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʪʨʘʚʣʝʥʠʷ ʩʧʣʘʚʘ ʨʘʟʣʠʯʝʥ, ʥʦ ʦʩʥʦʚʥʳʤ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʭʠʤʠʯʝʩʢʦʛʦ ʪʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʘʟʦʪʥʘʷ ʢʠʩʣʦʪʘ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ, ʥʘ ʰʝʩʪʠʛʨʘʥʥʳʭ ʙʨʦʥʟʦʚʳʭ ʠ 

ʥʠʦʙʠʝʚʳʭ ʧʨʫʪʢʘʭ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʜʣʷ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʭ 

ʤʘʪʝʨʠʘʣʦʚ. ɼʣʷ ʪʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʟʦʪʥʫʶ ʢʠʩʣʦʪʫ ʩ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ 60%, 40%, 

30%, ʬʪʦʨʠʩʪʦʚʦʜʦʨʦʜʥʫʶ ʢʠʩʣʦʪʫ 40%, ʬʦʩʬʦʨʥʫʶ ʢʠʩʣʦʪʫ 85% ʠ ʩʝʨʥʫʶ ʢʠʩʣʦʪʫ 96%. ɺ 

ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʥʷʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʠ ʥʘʙʣʶʜʘʣʠ ʟʘ ʩʲʝʤʦʤ 

ʙʨʦʥʟʦʚʳʭ ʠ ʥʠʦʙʠʝʚʳʭ ʧʨʫʪʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. ɺ ʊʘʙʣʠʮʝ 1 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʞʠʤʦʚ ʪʨʘʚʣʝʥʠʝ ʙʨʦʥʟʳ ʠ ʚʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʠ ʚʨʝʤʝʥʠ ʪʨʘʚʣʝʥʠʷ ʥʘ ʩʲʝʤ ʙʨʦʥʟʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25 Áʉ. 

 

ʅʘ ʈʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʩʲʝʤʘ ʙʨʦʥʟʦʚʦʛʦ ʧʨʫʪʢʘ ʦʪ 

ʚʨʝʤʝʥʠ ʪʨʘʚʣʝʥʠʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ. 
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 - ʩʲʝʤ, ʤʢʤ, HNO3, 60% 

 - ʩʲʝʤ, ʤʢʤ, HNO3, 40% 

 - ʩʲʝʤ, ʤʢʤ, HNO3, 30% 

- ʚʨʝʤʷ, ʩ 

 
ʈʠʩʫʥʦʢ 5. ɼʠʘʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʩʲʝʤʘ ʙʨʦʥʟʦʚʦʛʦ ʧʨʫʪʢʘ  

ʦʪ ʚʨʝʤʝʥʠ ʪʨʘʚʣʝʥʠʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ. 

 

ɺ ʊʘʙʣʠʮʝ 2 ʧʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʧʨʠ ʪʨʘʚʣʝʥʠʠ ʥʘ ʩʲʝʤ 

ʥʠʦʙʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25 Áʉ. 

 
ʊʘʙʣʠʮʘ 2. 

ɺʃʀʗʅʀɽ ʂʆʅʎɽʅʊʈɸʎʀʀ ɸɿʆʊʅʆʁ ʂʀʉʃʆʊʓ 

ʇʈʀ ʊʈɸɺʃɽʅʀʀ ʅɸ ʉʒɽʄ ʅʀʆɹʀʗ ʇʈʀ ʊɽʄʇɽʈɸʊʋʈɽ 25 Áʉ 
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ʅʘ ʈʠʩʫʥʢʝ 6 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʩʲʝʤʘ ʥʠʦʙʠʝʚʦʛʦ ʧʨʫʪʢʘ ʦʪ 

ʚʨʝʤʝʥʠ ʪʨʘʚʣʝʥʠʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 6. ɼʠʘʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʩʲʝʤʘ ʥʠʦʙʠʝʚʦʛʦ ʧʨʫʪʢʘ ʦʪ ʚʨʝʤʝʥʠ ʪʨʘʚʣʝʥʠʷ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʚʨʝʤʷ ʦʙʝʟʞʠʨʠʚʘʥʠʷ ʩʦʢʨʘʱʘʝʪʩʷ ʚ 2,5ï2,7 

ʨʘʟʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʯʘʩʪʢʘ, ʘ ʫʤʝʥʴʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʚ 1,5 ʨʘʟʘ ʩʦʟʜʘʝʪ ʵʢʦʥʦʤʠʶ ʩʨʝʜʩʪʚ ʙʝʟ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 
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ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʝʣʴʩʢʦʤ ʠ ʜʦʤʘʰʥʝʤ 

ʭʦʟʷʡʩʪʚʝ / ɸʣʪ. ʛʦʩ. ʪʝʭʥ. ʫʥïʪ, ɹʊʀ. ɹʠʡʩʢ: ʀʟʜïʚʦ ɸʣʪ. ʛʦʩ. ʪʝʭʥ. ʫʥïʪʘ, 2007. 
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ɸʥʥʦʪʘʮʠʷ.  ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʩʚʝʪʣʝʥʠʷ ʚʦʜ ʨʝʢʠ 

ɺʘʨʟʦʙ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʘʛʫʣʷʥʪʘ ʠ ʬʣʦʢʫʣʷʥʪʘ ʜʣʷ ʢʦʥʪʘʢʪʥʦʡ ʢʦʘʛʫʣʷʮʠʠ. ɺ ʧʨʦʮʝʩʩʝ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ 

ʩʣʦʝʚ ʟʘʛʨʫʟʢʠ ʬʠʣʴʪʨʘ ʜʣʷ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʤʦʜʠʬʠʢʘʮʠʡ ʪʝʭʥʦʣʦʛʠʠ ʬʠʣʴʪʨʦʚʘʥʠʷ.  

ɺʳʧʦʣʥʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʦʩʚʝʪʣʝʥʠʷ ʚʦʜʳ ʨ. ɺʘʨʟʦʙ ʧʦʜʪʚʝʨʜʠʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪ ɹʠʩʧʦʣʴʟʦʚʘʥʠ ̫ʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʢʨʝʤʥʠʝʚʦʡ ʢʠʩʣʦʪʳ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ. 

 

Abstract. This paper considers the intensification of the water clarification process Varzob 

River using a coagulant and flocculent for contact coagulation. 

In work, the intensification of the process of clarification of waters of the Varzob River with 

the application of a coagulant and flocculant for contact coagulation is considered. In the course of 

carrying out work durations of protective action of various layers of loading of the filter for the 

modifications of the technology of filtering stated above have been calculated.  

The performance of theoretical and pilot studies on an intensification of the process of 

clarification of water of the Varzob River have confirmed technological and experimental 

expediency of use of the activated silicon acid. A technological process which is the most effective 

is given in work. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʘʛʫʣʷʥʪ, ʬʠʣʴʪʨ, ʩʫʩʧʝʥʟʠʠ ʛʠʜʨʦʦʢʠʩʠ ʘʣʶʤʠʥʠʷ, ʧʦʜʘʯʘ ʨʝʘʛʝʥ-

ʪʦʚ. 

  

Keywords: coagulant, filter, aluminum hydroxide slurry feed reactant. 
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ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʶʙʦʡ ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ. 

ʇʠʪʴʝʚʘʷ ʚʦʜʘ ð ʥʝʦʙʭʦʜʠʤʳʡ ʵʣʝʤʝʥʪ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʠʙʦ ʦʪ ʝʝ 

ʢʘʯʝʩʪʚʘ, ʢʦʣʠʯʝʩʪʚʘ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʧʦʜʘʯʠ ʟʘʚʠʩʷʪ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ, ʫʨʦʚʝʥʴ ʠʭ 

ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ, ʩʪʝʧʝʥʴ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ 

ʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʢʦʤʤʫʥʘʣʴʥʦïʙʳʪʦʚʦʡ ʩʬʝʨʳ. ʇʦʢʘʟʘʪʝʣʠ ʬʠʟʠʢʦï

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ ʨ. ɺʘʨʟʦʙ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʘʤʝʪʥʦ ʧʨʦʛʨʝʩʩʠʨʫʶʪ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʢʦʪʦʨʳʝ 

ʧʨʦʥʠʢʘʶʪ ʩʦ ʩʪʦʯʥʳʤʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʚʦʜʘʤʠ ʚ ʚʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ. 

ɿʘʙʠʨʘʝʤʘʷ ʚʦʜʘ ʩ ʨʝʢʠ ɺʘʨʟʦʙ, ʧʨʦʭʦʜʠʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦ ʩʣʝʜʫʶʱʝʡ 

ʩʭʝʤʝ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʦʙʨʘʙʦʪʢʠ ʚʦʜʳ ʥʘ ʚʦʜʦʦʯʠʩʪʥʦʡ ʩʪʘʥʮʠʠ ʛ. ɼʫʰʘʥʙʝ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 1. 

 
ʊʘʙʣʠʮʘ 1.  

ʇʆʂɸɿɸʊɽʃʀ ʌʀɿʀʂʆïʍʀʄʀʏɽʉʂʆɻʆ ʉʆʉʊɸɺɸ ɺʆɼʓ ʈ. ɺɸʈɿʆɹ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʂʦʥʮʝʥʪʨʘʮʠʷ 

ɺʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʨʅ 7,9ï8,15 

ʉʫʭʦʡ ʦʩʪʘʪʦʢ, ʤʛ/ʣ 228ï335 

ɾʝʩʪʢʦʩʪʴ ʦʙʱʘʷ, ʤʛïɻ ʢʚ/ʣ 1,2ï2,2 

ʄʫʪʥʦʩʪʴ, ʤʛ/ʣ 23ï6220 

ʎʚʝʪʥʦʩʪʴ, ʛʨʘʜ ʜʦ 40 

ɿʘʧʘʭ, ʙʘʣʣ ɼʦ 2 

ʑʝʣʦʯʥʦʩʪʴ, ʤʛïɻ ʢʚ/ʣ 2,1ï3,1 

ɾʝʣʝʟʦ ʤʛ/ʣ 0,2ï0,5 

ʂʘʣʴʮʠʡ, ʤʛïɻ ʢʚ/ʣ 1,1ï2,1 

ʄʘʛʥʠʡ, ʤʛïɻ ʢʚ/ʣ 0,3ï0,35 

ʂʦʣʠïʠʥʜʝʢʩ 23ï 238 

ʅʠʪʨʠʪʳ, ʤʛ/ʣ 0ï0,034 

ʅʠʪʨʘʪʳ, ʤʛ/ʣ 1,1ï1,8 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʦʩʚʝʪʣʝʥʠʷ ʚʦʜʳ ʬʠʣʴʪʨʦʚʘʥʠʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʙʘʚʦʢ 

ɸʂ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʬʠʣʴʪʨʦʚʘʥʠʷ ʬʣʦʢʢʫʣʠʨʦʚʘʥʥʳʭ ʩʫʩʧʝʥʟʠʡ ʛʠʜʨʦʦʢʠʩʠ 

ʘʣʶʤʠʥʠʷ (ʌʇʌ+ɸʂ) ʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʦʮʝʩʩʘ ʢʦʥʪʘʢʪʥʦʡ ʢʦʘʛʫʣʷʮʠʠ (ʂʆʂ) 

ʥʘʙʣʶʜʘʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʬʠʣʴʪʨʘ ʠ ʚʦʟʨʘʩʪʘʥʠʝ ʪʝʤʧʘ 

ʧʨʠʨʦʩʪʘ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʚ ʝʛʦ ʟʘʛʨʫʟʢʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʮʝʩʩʦʤ ʌʇʌ (ʬʠʣʴʪʨʦʚʘʥʠʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʬʣʦʢʢʫʣʠʨʦʚʘʥʥʳʭ ʩʫʩʧʝʥʟʠʡ ʛʠʜʨʦʦʢʠʩʠ ʘʣʶʤʠʥʠʷ). ʀʥʪʝʨʝʩʥʦ ʩʨʘʚʥʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʤʝʪʦʜʦʚ ʌʇʌ+ɸʂ ʠ ʂʆʂ, ʠʩʧʦʣʴʟʫʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʮʝʩʩʦʚ. 

ʅʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʳʭ ʢʠʥʝʪʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʦʩʚʝʪʣʝʥʠʷ 

ʬʠʣʴʪʨʫʝʤʳʭ ʩʫʩʧʝʥʟʠʡ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʨʘʟʣʠʯʥʳʭ ʩʣʦʝʚ ʟʘʛʨʫʟʢʠ ʬʠʣʴʪʨʘ ʜʣʷ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʤʦʜʠʬʠʢʘʮʠʡ ʪʝʭʥʦʣʦʛʠʠ 

ʬʠʣʴʪʨʦʚʘʥʠʷ (ʊʘʙʣʠʮʘ 2). 

ʇʨʦʮʝʩʩ ʢʦʘʛʫʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʦʯʠʩʪʢʠ ʚʦʜʳ ʦʪ 

ʟʘʛʨʷʟʥʝʥʠʡ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʤʫʪʥʦʩʪʠ ʠ ʮʚʝʪʥʦʩʪʠ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ, 

ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ (ʚʟʚʝʰʝʥʥʳʭ, ʢʦʣʣʦʠʜʥʳʭ ʠ ʨʘʩʪʚʦʨʝʥʥʳʭ). ʇʨʠ 

ʧʨʘʚʠʣʴʥʦ ʧʨʦʚʝʜʝʥʥʦʤ ʧʨʦʮʝʩʩʝ ʢʦʘʛʫʣʷʮʠʠ ʠ ʦʩʚʝʪʣʝʥʠ ̫ʚʦʜʳ, ʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʫʜʘʣʠʪʴ 

ʚʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʩʥʠʟʠʪʴ ʮʚʝʪʥʦʩʪʴ ʚʦʜʳ ʜʦ ʥʝʦʙʭʦʜʠʤʦʡ ʚʝʣʠʯʠʥʳ, ʫʤʝʥʴʰʠʪʴ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʦʙʱʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʤ 

ʧʝʨʤʘʥʛʘʥʘʪʥʦʡ ʦʢʠʩʣʷʝʤʦʩʪʠ, ʥʘ 50ï65%. 
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ʊʘʙʣʠʮʘ 2.  

ʇʈʆɼʆʃɾʀʊɽʃʔʅʆʉʊʔ ɿɸʑʀʊʅʆɻʆ ɼɽʁʉʊɺʀʗ ʌʀʃʔʊʈɸ Tɿɼ (ʏ)  

ʇʈʀ ʈɸɿʃʀʏʅʓʍ ʉʍɽʄɸʍ ʌʀʃʔʊʈʆɺɸʅʀʗ  

ʀ ʈɸɿʅʆʁ ʊʆʃʑʀʅɽ ʌʀʃʔʊʈʋʖʑɽʁ ɿɸɻʈʋɿʂʀ 

ʉʭʝʤʳ ʬʠʣʴʪʨʦʚʘʥʠʷ 
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ʌʇʌ 

ʂʆʂ 

ð 

ð 

0,50 

1,83 

0,38 

1,25 

0,20 

0,58 

ʌʇʌ+ 

+ɸʂ 

1,0 

1,5 

2,0 

3,0 

4,0 

1,58 

2,33 

2,83 

3,83 

4,75 

1,33 

2,00 

2,42 

3,08 

4,08 

0,83 

1,17 

1,50 

ð 

2,42 

 

ʇʨʠ ʢʦʘʛʫʣʠʨʦʚʘʥʠʠ ʫʜʘʣʷʶʪʩʷ ʠʦʥʳ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʘ ʪʘʢʞʝ ʠʩʪʠʥʥʦ 

ʨʘʩʪʚʦʨʝʥʥʳʝ ʤʠʢʨʦʟʘʛʨʷʟʥʝʥʠʷ, ʪʘʢʠʝ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʉʇɸɺ ʦʪ 30 ʜʦ 100%, ʬʝʥʦʣʳ, ʘʤʠʥʳ, 

ʘ ʪʘʢʞʝ ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʧʝʩʪʠʮʠʜʳ ʦʪ 10 ʜʦ 90% ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʥʘ 70ï90%. ʂ 

ʪʨʫʜʥʦʫʜʘʣʷʝʤʳʤ ʠʦʥʘʤ ʦʪʥʦʩʷʪʩʷ ʩʪʨʦʥʮʠʡ, ʡʦʜ, ʙʘʨʠʡ (ʥʝ ʙʦʣʝʝ 30%). 

ʇʨʠʤʝʥʝʥʠʝ ʘʢʪʠʚʥʦʡ ʢʨʝʤʥʝʢʠʩʣʦʪʳ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʢʦʥʪʘʢʪʥʦʡ 

ʢʦʘʛʫʣʷʮʠʠ (ʂʆʂ + ɸʂ) ʟʘʪʨʫʜʥʷʝʪʩʷ ʤʘʣʦʡ ʠʟʫʯʝʥʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʯʝʪʢʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʨʘʮʠʦʥʘʣʴʥʦʤ ʩʧʦʩʦʙʝ ʚʚʝʜʝʥʠʷ ʢʦʘʛʫʣʷʥʪʘ ʠ ɸʂ.  

ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʦʮʝʩʩʘ ʂʆʂ + ɸʂ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ 

ʧʦʜʘʯʠ ʨʝʘʛʝʥʪʦʚ: 

. ʂʦʘʛʫʣʷʥʪ ʠ ɸʂ ʚʚʦʜʷʪ ʧʝʨʝʜ ʟʘʛʨʫʟʢʦʡ ʬʠʣʴʪʨʘ ʨʘʟʜʝʣʴʥʳʤʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʩ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʜʦʟʠʨʫʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠʟ ʦʪʜʝʣʴʥʳʭ ʝʤʢʦʩʪʝʡ 

(ʩʧʦʩʦʙ, ʘ). 

. ʈʝʘʛʝʥʪʳ ʚʚʦʜʷʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʜʦʟʠʨʫʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠʟ ʨʘʟʜʝʣʴʥʳʭ 

ʝʤʢʦʩʪʝʡ; ʧʝʨʝʜ ʧʦʜʘʯʝʡ ʚʦʜʫ ʩʣʠʚʘʶʪ ʠ ʧʦʜʘʶʪ ʦʜʥʦʡ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʧʝʨʝʜ 

ʟʘʛʨʫʟʢʦʡ ʬʠʣʴʪʨʘ (ʩʧʦʩʦʙ ʙ). 

. ʈʝʘʛʝʥʪʳ ʜʦʟʠʨʫʶʪ ʠʟ ʦʜʥʦʡ ʝʤʢʦʩʪʠ (ʩʤʝʩʴ ʢʦʘʛʫʣʷʥʪʘ ʠ ɸʂ) ʠ ʧʦʜʘʶʪ ʥʘ ʬʠʣʴʪʨ 

ʦʜʥʦʡ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ (ʩʧʦʩʦʙ ʚ). 

 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʧʦʩʦʙʘ III  ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʩʚʦʡʩʪʚ ʩʤʝʩʠ ʨʘʩʪʚʦʨʦʚ ʢʦʘʛʫʣʷʥʪʘ ʠ ɸʂ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʭʨʘʥʝʥʠʷ. ɺ 

ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʚʦʡʩʪʚ ʩʤʝʩʠ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʨʝʟʢʦ ʤʝʥʷʝʪʩʷ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʘʛʨʝʛʘʪʠʚʥʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʦʜʥʦʨʦʜʥʦʩʪʠ ʨʘʩʪʚʦʨʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʳʷʩʥʝʥʠʶ ʚʣʠʷʥʠʷ ʩʧʦʩʦʙʘ ʚʚʝʜʝʥʠʷ ʢʦʘʛʫʣʷʥʪʘ ʠ ɸʂ ʧʝʨʝʜ 

ʟʘʛʨʫʟʢʦʡ ʬʠʣʴʪʨʘ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʜʦʟʘʭ ʢʦʘʛʫʣʷʥʪʘ ʠ ɸʂ, ʧʨʠ ʨʘʟʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʥʘ ʬʠʣʴʪʨʘʭ ʩ ʨʘʟʣʠʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʟʘʛʨʫʟʢʠ. 

ʅʘ ʬʠʣʴʪʨʝ ʩ ʦʜʥʦʨʦʜʥʦʡ ʧʝʩʯʘʥʦʡ ʟʘʛʨʫʟʢʦʡ (ʟʝʨʥʘ ʧʝʩʢʘ ʜʠʘʤʝʪʨʦʤ 1,2 ʤʤ) ʧʨʠ 

ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʦʚʘʥʠʷ 9 ʤ/ʯ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʩʫʩʧʝʥʟʠʠ 20 ÁC ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʪʨʠ 

ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʩʧʦʩʦʙʘ ʧʦʜʘʯʠ ʨʝʘʛʝʥʪʦʚ.  ɼʦʟʘ ʢʦʘʛʫʣʷʥʪʘ (ʩʝʨʥʦʢʠʩʣʦʛʦ ʘʣʶʤʠʥʠʷ) ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʛʠʜʨʦʦʢʠʩʴ ʩʦʩʪʘʚʣʷʣʘ 20 ʛ/ʣ, ʜʦʟʘ ɸʂ (ʧʦ SiO2) ð 0,1 ʤʛ/ʣ. (ʈʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1. ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʬʠʣʴʪʨʘ  

ʦʪ ʩʧʦʩʦʙʘ ʚʚʝʜʝʥʠʷ ʢʦʘʛʫʣʷʥʪʘ ʠ ɸʂ ʧʝʨʝʜ ʟʘʛʨʫʟʢʦʡ ʬʠʣʴʪʨʘ: 

ʘ ð ʦʜʠʥ ʢʦʘʛʫʣʷʥʪ; ʙ ð ʨʝʘʛʝʥʪʳ ʚʚʦʜʷʪʩʷ ʨʘʟʜʝʣʴʥʦ; ʚ ð ʩʤʝʰʠʚʘʶʪʩʷ ʧʝʨʝʜ ʧʦʜʘʯʝʡ ʚ ʚʦʜʫ;  

ʛ ð ʧʦʜʘʶʪʩʷ ʚ ʚʠʜʝ ʩʤʝʩʠ: 1 ð ʪʦʣʱʠʥʘ ʟʘʛʨʫʟʢʠ ʬʠʣʴʪʨʘ 60 ʩʤ; 2 ð 100 ʩʤ; 3 ð 150 ʩʤ. 

 

ʅʘ ʈʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʳ ʢʠʥʝʪʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʦʩʚʝʪʣʝʥʠʷ ʩʫʩʧʝʥʟʠʠ ʛʠʜʨʦʦʢʠʩʠ 

ʘʣʶʤʠʥʠʷ ʧʨʠ ʵʪʠʭ ʩʧʦʩʦʙʘʭ ʧʦʜʘʯʠ ʨʝʘʛʝʥʪʦʚ ʠ ʧʨʠ ʚʚʝʜʝʥʠʠ ʦʜʥʦʛʦ ʢʦʘʛʫʣʷʥʪʘ ʧʝʨʝʜ 

ʟʘʛʨʫʟʢʦʡ ʬʠʣʴʪʨʘ. ʈʘʩʩʤʦʪʨʝʥʠʝ ʢʠʥʝʪʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʣʦʝʚ ʟʘʛʨʫʟʢʠ ʧʨʠ 

ʢʦʥʪʨʦʣʴʥʦʤ ʦʧʳʪʝ (ʦʜʠʥ ʢʦʘʛʫʣʷʥʪ) ʧʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ ʚ ʥʘʯʘʣʝ ʧʨʦʮʝʩʩʘ ʧʝʨʠʦʜʘ, ʚ 

ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʤʫʪʥʦʩʪʴ ʦʩʚʝʪʣʝʥʥʦʡ ʚʦʜʳ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʳ. ʊʘʢ ʥʘʟʳʚʘʝʤʳʡ ʧʝʨʠʦʜ 

çʟʘʨʷʜʢʠè ʬʠʣʴʪʨʫʶʱʝʛʦ ʩʣʦʷ tʟʜ ʧʨʝʜʰʝʩʪʚʫʝʪ ʧʝʨʠʦʜʫ ʩʪʘʙʠʣʴʥʦʛʦ ʦʩʚʝʪʣʝʥʠʷ ʚʦʜʳ, ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʢʦʪʦʨʦʛʦ ʢʘʯʝʩʪʚʦ ʬʠʣʴʪʨʘ ʦʯʝʥʴ ʚʳʩʦʢʦʝ ð ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ 

ʦʩʚʝʪʣʝʥʥʘʷ ʚʦʜʘ. ɺʨʝʤʷ çʟʘʨʷʜʢʠè ʜʣʷ ʩʣʦʝʚ ʨʘʟʣʠʯʥʦʡ ʪʦʣʱʠʥʳ ʢʦʣʝʙʣʝʪʩʷ ʚ ʫʟʢʠʭ 

ʧʨʝʜʝʣʘʭ ð 35ï50 ʤʠʥ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʨʝʤʷ çʟʘʨʷʜʢʠè ʜʣʷ ʩʣʦʝʚ ʤʘʣʦʡ ʪʦʣʱʠʥʳ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʩʫʤʤʘʨʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʬʠʣʴʪʨʘ ʜʦ ʤʦʤʝʥʪʘ ʧʨʦʩʢʦʢʘ ʚ ʬʠʣʴʪʨʘʪ 

ʤʫʪʥʦʩʪʠ ʚʦʜʳ ʙʦʣʝʝ 1,5 ʤʛ/ʣ ð tc ʩʦʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ð ʜʦ 50%, ʯʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʣʦʷ ð tʟʜ (ʊʘʙʣʠʮʘ 3). 
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ʊʘʙʣʠʮʘ 3. 

ʇʈʆɼʆʃɾʀʊɽʃʔʅʆʉʊʔ ɿɸʑʀʊʅʆɻʆ ɼɽʁʉʊɺʀʗ ʌʀʃʔʊʈʋʖʑʀʍ ʉʃʆɽɺ  

ʇʈʀ ʈɸɿʃʀʏʅʓʍ ʉʇʆʉʆɹɸʍ ɺɺɽɼɽʅʀʗ ʈɽɸɻɽʅʊʆɺ (ᴆ = 20 Á ʉ, ɸʂ = 0,1 ʄɻ/ʃ) 

ʊʦʣʱʠʥʘ 

ʬʠʣʴʪʨʫʶ-

ʱʝʛʦ ʩʣʦʷ, 

ʩʤ 

ʆʜʠʥ 

ʢʦʘʛʫʣʷʥʪ 
ʉʧʦʩʦʙ I ʉʧʦʩʦʙ II ʉʧʦʩʦʙ III  

tc,ʯ tʟ,ʯ tʟʜ,ʯ tc,ʯ tc,ʯ tc,ʯ tc,ʯ tc,ʯ tc,ʯ tc,ʯ tc,ʯ tc,ʯ 

60 

100 

150 

1,25 

2,58 

3,92 

0,75 

0,58 

0,83 

0,5 

2,0 

3,09 

1,58 

2,83 

4,25 

0,58 

0,58 

0,75 

1,0 

2,25 

3,50 

1,66 

2,66 

4,25 

0,33 

0 

0,5 

1,33 

2,66 

3,75 

1,42 

2,66 

4,08 

0 

0,08 

0,16 

1,42 

2,58 

3,92 

 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɸʂ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʢʠ ʢ ʢʦʘʛʫʣʷʥʪʫ ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ 

ʬʠʣʴʪʨʫʶʱʠʭ ʩʣʦʝʚ ʜʦ ʥʦʨʤ (tc) ʧʦʚʳʰʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʟʦʡ ɸʂ (0,1 ʤʛ/ʣ) ʠ ʜʣʷ ʚʩʝʭ 

ʪʨʝʭ ʩʧʦʩʦʙʦʚ ʧʦʜʘʯʠ ʨʝʘʛʝʥʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʘ. ʆʜʥʘʢʦ ʧʨʝʪʝʨʧʝʚʘʝʪ ʠʟʤʝʥʝʥʠʷ 

ʚʨʝʤʷ çʟʘʨʷʜʢʠè ʩʣʦʝʚ t3: ʚ ʨʷʜʫ IïIIïIII  ʩʧʦʩʦʙ ʚʨʝʤʷ çʟʘʨʷʜʢʠè ʩʣʦʝʚ ʫʤʝʥʴʰʘʝʪʩʷ (35õ45 

ʤʠʥ) ð (20õ30 ʤʠʥ) ð (0õ10 ʤʠʥ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʧʨʠ ʚʚʝʜʝʥʠʠ ʢʦʘʛʫʣʷʥʪʘ ʠ ɸʂ ʚ ʚʠʜʝ 

ʩʤʝʩʠ (ʩʧʦʩʦʙ II) ʛʨʷʟʝʝʤʢʦʩʪʴ ʬʠʣʴʪʨʫʶʱʠʭ ʩʣʦʝʚ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʬʠʣʴʪʨʘ (tʟʜ) ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʟʜʝʣʴʥʦʡ ʧʦʜʘʯʝʡ ʨʝʘʛʝʥʪʦʚ ʥʘ ʬʠʣʴʪʨ (ʩʧʦʩʦʙ I). 

ʆʜʥʘʢʦ ʵʪʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʝʙʦʣʴʰʦʝ (20õ25 ʤʠʥ), ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʣʱʠʥʳ ʩʣʦʝʚ 

ʩʦʩʪʘʚʣʷʝʪ 12ï33%. ʀʟ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʬʠʣʴʪʨʦʚʘʥʠʷ ʧʨʠ II ʠ III  ʩʧʦʩʦʙʘʭ ʧʦʜʘʯʠ 

ʨʝʘʛʝʥʪʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʦʜʠʥʘʢʦʚʘ. 
 

ʊʘʙʣʠʮʘ 4. 

 ʇʈʆɼʆʃɾʀʊɽʃʔʅʆʉʊʔ ɿɸʑʀʊʅʆɻʆ ɼɽʁʉʊɺʀʗ ʉʃʆɽɺ ʌʀʃʔʊʈɸ Tɿɼ (ʏ)  

ʇʈʀ ʈɸɿʃʀʏʅʓʍ ʉʇʆʉʆɹɸʍ ɺɺɽɼɽʅʀʗ ʈɽɸɻɽʅʊʆɺ (ᴆ = 5 Á ʉ, ɸʂ = 0,1 ʄɻ/ʃ) 

ʊʦʣʱʠʥʘ 

ʬʠʣʴʪʨʫʶʱʝʛʦ ʩʣʦʷ, 

ʩʤ 

ʉʧʦʩʦʙ I ʉʧʦʩʦʙ III  

ʊʦʣʱʠʥʘ 

ʬʠʣʴʪʨʫʶʱʝʛʦ ʩʣʦʷ, 

ʩʤ 

ʉʧʦʩʦʙ I ʉʧʦʩʦʙ III  

80 1,33 1,33 150 2,58 2,25 1 

100 1,75 1,66 170 ð 2,92 I 

120 2,08 1,97 200 3,66 3,66 

 

ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʥʝʠʟʤʝʥʥʳʤʠ ʚʩʝʭ ʫʩʣʦʚʠʡ ʧʨʝʜʳʜʫʱʝʛʦ ʦʧʳʪʘ, ʥʦ ʧʨʠ ʩʥʠʞʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʩʫʩʧʝʥʟʠʠ ʜʦ 5 ÁC ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ ʦʪ ʩʧʦʩʦʙʘ ʚʚʝʜʝʥʠʷ 

ʨʝʘʛʝʥʪʦʚ ʥʝ ʠʟʤʝʥʷʝʪʩʷ: ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʣʦʝʚ ʧʨʠ I ʠ III  ʩʧʦʩʦʙʘʭ 

ʚʚʝʜʝʥʠʷ ʨʝʘʛʝʥʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʘ (ʊʘʙʣʠʮʘ 3). 

ʋʚʝʣʠʯʝʥʠʝ ʜʦʟʳ ɸʂ ʜʦ 0,3 ʤʛ/ʣ ʧʦʢʘʟʳʚʘʝʪ ʥʝʢʦʪʦʨʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʩʧʦʩʦʙʘ I ð 

ʨʘʟʜʝʣʴʥʦʛʦ ʚʚʝʜʝʥʠʷ ʨʝʘʛʝʥʪʦʚ. 

 
ʊʘʙʣʠʮʘ 5. 

ʇʈʆɼʆʃɾʀʊɽʃʔʅʆʉʊʔ ɿɸʑʀʊʅʆɻʆ ɼɽʁʉʊɺʀʗ ʉʃʆɽɺ ʌʀʃʔʊʈɸ tʟʜ (ʯ) 

ʇʈʀ ʈɸɿʃʀʏʅʓʍ ʉʇʆʉʆɹɸʍ ɺɺɽɼɽʅʀʗ ʈɽɸɻɽʅʊʆɺ (ɸʂ = 0,3 ʤʛ/ʣ) 

ʊʦʣʱʠʥʘ 

ʬʠʣʴʪʨʫʶʱʝʛʦ ʩʣʦʷ, 

ʩʤ 

ʉʧʦʩʦʙ I ʉʧʦʩʦʙ III  

ʊʦʣʱʠʥʘ 

ʬʠʣʴʪʨʫʶʱʝʛʦ 

ʩʣʦʷ, ʩʤ 

ʉʧʦʩʦʙ I ʉʧʦʩʦʙ II 

40 0,83 0,50 100 2,00 1,66 

60 1,42 0,75 120 2,42 2,17 

80 ð 1,42 150 3,08 2,75 
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ʇʨʠ ʵʪʦʤ ʩʧʦʩʦʙʝ ʦʩʘʜʦʢ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʚ ʟʘʛʨʫʟʢʝ, ʙʦʣʝʝ ʧʨʦʯʝʥ, ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥ 

ʨʘʟʨʫʰʘʶʱʝʤʫ ʜʝʡʩʪʚʠʶ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ ʧʦʪʦʢʘ.  

 

 
ʈʠʩʫʥʦʢ 2. ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʬʠʣʴʪʨʘ  

ʦʪ ʩʧʦʩʦʙʦʚ ʚʚʝʜʝʥʠʷ ʢʦʘʛʫʣʷʥʪʘ ɸʂ: ʘ ð ʨʝʘʛʝʥʪʳ ʚʚʦʜʷʪʩʷ ʨʘʟʜʝʣʴʥʦ; ʙ ð ʚ ʚʠʜʝ ʩʤʝʩʠ;  

1 ð ʪʦʣʱʠʥʘ ʟʘʛʨʫʟʢʠ ʬʠʣʴʪʨʘ 60 ʩʤ; 2 ð 100ʩʤ; 3ð 150 ʩʤ. 

 

ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʪʝʤ, ʯʪʦ ʧʨʠʨʦʩʪ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʧʨʠ ʦʙʦʠʭ ʩʧʦʩʦʙʘʭ ʚʚʝʜʝʥʠʷ 

ʨʝʘʛʝʥʪʦʚ (ʩʧʦʩʦʙ I ʠ III) ʦʜʠʥʘʢʦʚ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʩʘʜʦʢ ʟʘʥʠʤʘʝʪ ʚ ʧʦʨʘʭ 

ʦʜʠʥʘʢʦʚʳʡ ʦʙʲʝʤ ʠ ʚ ʨʘʚʥʦʡ ʤʝʨʝ ʩʫʞʘʝʪ ʧʨʦʭʦʜʥʦʝ ʩʝʯʝʥʠʝ ʤʝʞʜʫ ʟʝʨʥʘʤʠ ʟʘʛʨʫʟʢʠ, ʘ 

ʨʘʟʨʫʰʝʥʠʝ ʦʩʘʜʢʘ (ʫʚʝʣʠʯʝʥʠʝ ʤʫʪʥʦʩʪʠ ʬʠʣʴʪʨʘʪʘ) ʧʨʠ ʨʘʟʜʝʣʴʥʦʤ ʩʧʦʩʦʙʝ ʚʚʝʜʝʥʠʷ 

ʨʝʘʛʝʥʪʦʚ ʥʘʩʪʫʧʘʝʪ ʧʦʟʜʥʝʝ, ʧʨʠ ʙʦʣʴʰʝʡ ʚʝʣʠʯʠʥʝ ʨʘʟʨʫʰʘʶʱʠʭ ʩʠʣ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʦʩʘʜʢʘ. 

ʇʨʠʯʝʤ ʭʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʚʘʨʴʠʨʦʚʘʥʠʝ ʜʦʟ ɸʂ ʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʤ ʧʨʝʜʝʣʝ ʥʝ 

ʠʟʤʝʥʷʝʪ ʵʪʦʛʦ ʚʳʚʦʜʘ: ʜʦʙʘʚʢʠ ɸʂ, ʚʚʝʜʝʥʳ ʚ ʦʙʨʘʙʘʪʳʚʘʝʤʫʶ ʚʦʜʫ ʚ ʩʤʝʩʠ ʩ ʢʦʘʛʫʣʷʥʪʦʤ, 

ʥʝ ʜʘʶʪ ʵʬʬʝʢʪ. ʕʪʦ ʥʘʛʣʷʜʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʠʢʣʘ ʦʧʳʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʧʨʠ 

ʘʥʘʣʦʛʠʯʥʳʭ ʫʢʘʟʘʥʥʳʤ ʫʩʣʦʚʠʷʭ, ʥʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 16ï18 ÁC. ɼʦʟʳ ɸʂ ʠʟʤʝʥʷʣʠʩʴ 

ʚ ʧʨʝʜʝʣʘʭ 0,1ï1,6 ʤʛ/ʣ. ʈʝʘʛʝʥʪʳ (ʢʦʘʛʫʣʷʥʪ ʠ ɸʂ) ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʤʝʰʘʥʥʳʝ, ʧʦʜʘʚʘʣʠʩʴ 

ʧʝʨʝʜ ʟʘʛʨʫʟʢʦʡ ʬʠʣʴʪʨʘ. 

ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʩʣʦʝʚ ʪʝʤʧ ʧʨʠʨʦʩʪʘ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ ʚ ʩʣʫʯʘʝ ʚʚʝʜʝʥʠʷ 

ʧʝʨʝʜ ʬʠʣʴʪʨʦʤ ʩʤʝʩʠ ʨʝʘʛʝʥʪʦʚ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʱʠʪʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʬʠʣʴʪʨʘ ʜʣʷ ʦʙʦʠʭ ʩʣʫʯʘʝʚ ʦʜʠʥʘʢʦʚʘ (ʊʘʙʣʠʮʘ 6), ʠ ʫʯʠʪʳʚʘʷ ʙʦʣʴʰʫʶ 

ʛʨʷʟʝʝʤʢʦʩʪʴ ʟʘʛʨʫʟʢʠ ʧʨʠ ʚʚʝʜʝʥʠʠ ʦʜʥʦʛʦ ʢʦʘʛʫʣʷʥʪʘ (ʦʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʙʦʣʴʰʘʷ 

ʩʫʤʤʘʨʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʩʣʦʷ (tc) ʟʘ ʩʯʝʪ ʚʨʝʤʝʥʠ çʟʘʨʷʜʢʠè), ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʧʨʠ ʚʚʝʜʝʥʠʠ ʨʝʘʛʝʥʪʦʚ ʚ ʚʠʜʝ ʩʤʝʩʠ ʚ ʟʘʛʨʫʟʢʝ ʦʙʨʘʟʫʝʪʩʷ ʙʦʣʝʝ ʨʳʭʣʳʡ ʦʩʘʜʦʢ, 

ʟʘʥʠʤʘʶʱʠʡ ʙʦʣʴʰʠʡ ʦʙʲʝʤ ʠ ʦʢʘʟʳʚʘʶʱʠʡ ʙʦʣʴʰʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤ 

ʩʠʣʘʤ ʧʦʪʦʢʘ ʯʝʤ ʦʩʘʜʦʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʜʥʦʛʦ ʢʦʘʛʫʣʷʥʪʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʪʨʫʢʪʫʨʘ 

ʵʪʦʛʦ ʦʩʘʜʢʘ ʙʦʣʝʝ ʧʨʦʯʥʘʷ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʱʠʪʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʬʠʣʴʪʨʫʶʱʝʛʦ ʩʣʦʷ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʦʜʠʥʘʢʦʚʘ.  
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ʈʠʩʫʥʦʢ 3. ʇʦʪʝʨʷ ʥʘʧʦʨʘ ʚ ʬʠʣʴʪʨʝ (ᴆ = 5 ÁC) ʧʨʠ ʨʘʟʜʝʣʴʥʦʤ ʩʧʦʩʦʙʝ ʚʚʝʜʝʥʠʷ ʨʝʘʛʝʥʪʦʚ (ʩ) 

ʠ ʧʨʠ ʧʦʜʘʯʝ ʠʭ ʚ ʚʠʜʝ ʩʤʝʩʠ (ʭ). 

 

ɺ ʊʘʙʣʠʮʝ 3 ʧʨʠʚʝʜʝʥʳ ʚʝʣʠʯʠʥʳ ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʩʣʦʝʚ ʬʠʣʴʪʨʘ tʟʜ ʧʨʠ 

ʚʚʝʜʝʥʠʠ ʧʝʨʝʜ ʟʘʛʨʫʟʢʦʡ ʩʤʝʩʠ ʢʦʘʛʫʣʷʥʪʘ ʩ ʨʘʟʥʳʤʠ ʜʦʟʘʤʠ ɸʂ. 

ʀʟ ʩʨʘʚʥʝʥʠʷ ʛʨʘʬʠʢʦʚ ʠʟʤʝʥʝʥʠʷ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʧʨʠ ʚʚʝʜʝʥʠʠ ʦʜʥʦʛʦ ʢʦʘʛʫʣʷʥʪʘ ʠ 

ʢʦʘʛʫʣʷʥʪʘ ʚ ʩʤʝʩʠ ʩ ɸʂ (ʩʧʦʩʦʙ III) ʩʣʝʜʫʝʪ, ʯʪʦ ʪʝʤʧ ʧʨʠʨʦʩʪʘ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʠ ʧʝʨʚʦʤ, 

ʜʝʩʷʪʠʩʘʥʪʠʤʝʪʨʦʚʦʤ ʩʣʦʝ ʟʘʛʨʫʟʢʠ ʜʣʷ ʦʙʦʠʭ ʩʧʦʩʦʙʦʚ ʦʜʠʥʘʢʦʚ (ʊʘʙʣʠʮʘ 6.). 

 
ʊʘʙʣʠʮʘ 6.  

ʊɽʄʇ ʇʈʀʈʆʉʊɸ ʇʆʊɽʈʀ ʅɸʇʆʈɸ (ʉʄ/ʏ) ɺ ʌʀʃʔʊʈɽ  

ʇʈʀ ʈɸɿʃʀʏʅʓʍ ʉʇʆʉʆɹɸʍ ɺɺɽɼɽʅʀʗ ʈɽɸɻɽʅʊʆɺ (ɸʂ = 1 ʄɻ/ʃ) 

ʌʠʣʴʪʨʫʶʱʠʝ ʩʣʦʠ ʆʜʠʥ ʢʦʘʛʫʣʷʥʪ ʉʧʦʩʦʙ III  ʉʧʦʩʦʙ I 

ʇʝʨʚʳʡ ʩʣʦʡ 10 ʩʤ 

ɺʪʦʨʦʡ ʩʣʦʡ 10 ʩʤ 

ʊʨʝʪʠʡ ʩʣʦʡ 20 ʩʤ 

ʏʝʪʚʝʨʪʳʡ ʩʣʦʡ 20 ʩʤ 

12,8 

3,3 

7,5 

3,2 

12,8 

5,0 

10,9 

4,2 

17,2 

5,4 

10,0 

4,3 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʛʨʘʬʠʢʦʚ ʠʟʤʝʥʝʥʠʷ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʧʨʠ I ʠ III  ʩʧʦʩʦʙʘʭ 

ʚʚʝʜʝʥʠʷ ʨʝʘʛʝʥʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʨʘʟʜʝʣʴʥʦʡ ʧʦʜʘʯʝ ʢʦʘʛʫʣʷʥʪʘ ʠ ɸʂ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʦʟʨʘʩʪʘʝʪ ʘʜʛʝʟʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʭʣʦʧʴʝʚ ʧʨʠʨʦʩʪʘ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʧʨʠ I ʩʧʦʩʦʙʝ ʚʚʝʜʝʥʠʷ 

ʨʝʘʛʝʥʪʦʚ, ʯʝʤ ʧʨʠ III, ʤʦʤʝʥʪ ʨʘʟʨʫʰʝʥʠʷ ʠ ʚʳʥʦʩʘ ʦʩʘʜʢʘ ʧʨʠ I ʩʧʦʩʦʙʝ ʥʘʩʪʫʧʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ (ʚ 4 ʨʘʟʘ) ʧʦʟʞʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʝʡ ʧʨʦʯʥʦʩʪʠ ʝʛʦ ʩʪʨʫʢʪʫʨʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʚʳʧʦʣʥʝʥʥʳʭ ʦʧʳʪʦʚ ʤʦʞʥʦ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʢʦʥʪʘʢʪʥʦʡ ʢʦʘʛʫʣʷʮʠʠ ʵʬʬʝʢʪ ʦʪ ʜʦʙʘʚʦʢ ɸʂ (ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʜʥʦʛʦ ʢʦʘʛʫʣʷʥʪʘ) ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ ʪʦʣʴʢʦ ʧʨʠ 

ʨʘʟʜʝʣʴʥʦʤ ʚʚʦʜʝ ʢʦʘʛʫʣʷʥʪʘ ʠ ɸʂ ʚ ʦʙʨʘʙʘʪʳʚʘʝʤʫʶ ʚʦʜʫ. ʇʨʠ ʵʪʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʚʚʦʜʘ ʩʣʝʜʫʶʱʘʷ: ʩʥʘʯʘʣʘ ʚʙʣʠʟʠ ʦʪ ʟʘʛʨʫʟʢʠ ʬʠʣʴʪʨʘ ʚʚʦʜʠʪʩʷ ʢʦʘʛʫʣʷʥʪ, ʟʘʪʝʤ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʟʘʛʨʫʟʢʦʡ ð ɸʂ. 

 

ɺʳʚʦʜʳ: 

1. ɺʳʧʦʣʥʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʦʩʚʝʪʣʝʥʠʷ ʚʦʜʳ ʨ. ɺʘʨʟʦʙ ʧʦʜʪʚʝʨʜʠʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʣʦʢʫʣʷʥʪʘ ð ʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʢʨʝʤʥʠʝʚʦʡ ʢʠʩʣʦʪʳ 

ʧʦʣʫʯʘʝʤʦʛʦ ʥʘ ʤʝʩʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

2. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʩʯʝʪʥʫʶ ʜʦʟʫ ʬʣʦʢʫʣʷʪʘ 

ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,5 ʜʦ 0,8 ʤʛ/ʣ. ʊʘʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʣʦʢʫʣʷʥʪʘ 

ʫʚʝʣʠʯʠʚʘʝʪ ʵʬʬʝʢʪ ʟʘʜʝʨʞʘʥʠʷ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚʘ ʚ ʦʩʚʝʪʣʠʪʝʣʷʭ ʩʦ ʩʣʦʝʤ ʚʟʚʝʰʝʥʥʦʛʦ 

ʦʩʘʜʢʘ ʥʘ 20ï30%, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʬʠʣʴʪʨʦʮʠʢʣʘ ʩʢʦʨʦʛʦ ʧʝʩʯʘʥʦʛʦ ʬʠʣʴʪʨʘ ʜʦ 11ï14 
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ʯʘʩʦʚ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʘʛʣʦʤʝʨʘʮʠʠ 

ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʭ ʚʟʚʝʩʝʡ ʚ ʦʩʚʝʪʣʠʪʝʣʷʭ ʩʦ ʩʣʦʝʤ ʚʟʚʝʰʝʥʥʦʛʦ ʦʩʘʜʢʘ ʠ ʨʘʚʥʦʤʝʨʥʳʤ 

ʟʘʜʝʨʞʘʥʠʝʤ ʯʘʩʪʠʮ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦ ʚʩʝʡ ʚʳʩʦʪʝ 

ʬʠʣʴʪʨʫʶʱʝʡ ʟʘʛʨʫʟʢʠ ʧʝʩʯʘʥʦʛʦ ʬʠʣʴʪʨʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʷʱʝʡ ʢʦʥʪʘʢʪʥʦʡ 

ʢʦʘʛʫʣʷʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʜʘʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʣʝʩʦʚʦʜʩʪʚʝ ʧʦʩʪʫʣʘʪʳ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘʩʘʞʜʝʥʠʡ: ʘ) ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʜʝʨʝʚʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʧʪʠʤʘʣʴʥʦʡ; 

ʙ) ʜʝʨʝʚʴʷ ʜʦʣʞʥʳ ʨʘʟʤʝʱʘʪʴʩʷ ʨʘʚʥʦʤʝʨʥʦ. ʇʦʩʪʫʣʘʪʳ ʩʬʦʨʤʠʨʦʚʘʣʠ ʪʝʦʨʠʠ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʫʙʦʢ ʫʭʦʜʘ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʨʝʞʠʚʘʥʠʷ ʠ ʧʨʦʭʦʜʥʳʝ ʨʫʙʢʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʙʳʣʠ ʧʦʚʳʰʘʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʜʨʝʚʦʩʪʦʝʚ. ʆʜʥʘʢʦ ʉ. ʅ. ʉʝʥʥʦʚ ʚʧʝʨʚʳʝ ʜʦʢʘʟʘʣ, ʯʪʦ ʵʪʦ 

ʥʝ ʪʘʢ, ʘ ʜʘʣʝʝ ʠ ʪʝʦʨʠʠ ʵʪʠʭ ʨʫʙʦʢ ʫʭʦʜʘ ʦʢʘʟʘʣʠʩʴ ʬʘʥʪʦʤʘʤʠ. ʇʨʠʯʠʥʘ ʦʢʘʟʘʣʘʩʴ ʚʥʘʯʘʣʝ 

ʚ ʥʝʟʥʘʥʠʠ, ʘ ʜʘʣʝʝ ʚ ʧʨʝʥʝʙʨʝʞʝʥʠʠ ʢ ʜʝʡʩʪʚʠʶ ʜʚʫʭ ʟʘʢʦʥʦʚ: ʨʘʥʛʦʚʦʛʦ ʟʘʢʦʥʘ ʨʦʩʪʘ 

ʜʝʨʝʚʴʝʚ ɽ. ʃ. ʄʘʩʣʘʢʦʚʘ ʠ ʦʩʥʦʚʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʦʨʬʦʛʝʥʝʟʘ ʜʨʝʚʦʩʪʦʝʚ ɻ. ʉ. ʈʘʟʠʥʘ. 

ʇʦʩʣʝʜʥʠʡ ʟʘʢʦʥ ʚʳʜʝʣʷʝʪ ʚʦʩʭʦʜʷʱʫʶ ʣʠʥʠʶ (ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʨʦʩʪʘ, ʧʨʦʛʨʝʩʩ) ʠ 

ʥʠʩʭʦʜʷʱʠʡ ʪʨʝʥʜ (ʧʘʜʝʥʠʝ ʧʨʠʨʦʩʪʘ, ʨʝʛʨʝʩʩ). ʀʭ ʥʘʣʠʯʠʝ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʨʘʟʥʳʝ ʧʦʜʭʦʜʳ 

ʢ ʫʧʨʘʚʣʝʥʠʶ ʜʨʝʚʦʩʪʦʝʤ: ʘʢʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʬʘʟʝ ʧʨʦʛʨʝʩʩʘ ʠ ʧʘʩʩʠʚʥʦʝ ï  ʚ ʬʘʟʝ 

ʨʝʛʨʝʩʩʘ. ʇʨʠʚʝʜʝʥʳ 13 ʧʦʣʦʞʝʥʠʡ ʩʪʘʨʦʡ ʠ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʳ ʣʝʩʦʚʦʜʩʪʚʘ ʦ ʨʘʟʚʠʪʠʠ 

ʧʨʦʩʪʳʭ ʜʨʝʚʦʩʪʦʝʚ. ʀʟ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʳ ʚʦʟʥʠʢʘʶʪ ʠ ʥʦʚʳʝ ʧʨʠʥʮʠʧʳ ʨʫʙʦʢ ʫʭʦʜʘ: 

ʚʳʩʦʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚ ʤʦʣʦʜʥʷʢʘʭ ʠ ʫʜʘʣʝʥʠʝ ʪʦʣʴʢʦ ʦʪʩʪʘʚʰʠʭ ʚ ʨʦʩʪʝ ʜʝʨʝʚʴʝʚ ʚ 

ʩʨʝʜʥʝʤ ʠ ʧʨʠʩʧʝʚʘʶʱʝʤ ʚʦʟʨʘʩʪʝ. 

 

Abstract. Considered long used by practice postulates: a) the tree feeding area should be 

optimal; b) trees should be placed evenly. The postulates formed theories that justify the need for 

thinning, such as thinning, which were supposed to increase the productivity of forests. However, S. 

N. Sennov first proved that this is not the case, and furthermore the theories of these thinning 

cuttings turned out to be phantoms. The reason was in ignorance and neglect of the action of two 

laws: the rank growth law of trees E. L. Maslakov and the main regularity of the morphogenesis of 

forest stands G. S. Razin. The latter law distinguishes an upward line (increase in growth, progress) 

and a downward trend (a fall in growth, a regression). Their presence entails different approaches to 

the management of the stand: active intervention in the phase of progress and passive in the phase 

of regression. 13 provisions of the old and new forestry paradigm are presented on the development 

of simple stands. From the new paradigm, new principles of thinning are also emerging: high 

intensity in young growth and harvesting only of stagnant trees in the middle and ripening age. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʨʫʙʢʠ ʫʭʦʜʘ, ʧʦʩʪʫʣʘʪʳ, ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ, 

ʟʘʢʦʥʳ ʨʘʟʚʠʪʠʷ ʜʨʝʚʦʩʪʦʝʚ, ʧʘʨʘʜʠʛʤʘ ʣʝʩʦʚʦʜʩʪʚʘ. 
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Keywords: forest plantations, felling care, postulates, feeding area, laws of development, 

forestry paradigm. 

 

ɼʝʡʩʪʚʫʶʱʠʝ ʇʨʘʚʠʣʘ ʫʭʦʜʘ ʟʘ ʣʝʩʘʤʠ (1) ʜʘʣʝʢʠ ʦʪ ʩʦʚʝʨʰʝʥʩʪʚʘ, ʧʦʵʪʦʤʫ 

ʈʦʩʣʝʩʩʝʣʴʭʦʟʦʤ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʦ ʠʭ ʜʦʨʘʙʦʪʢʝ. ʋʞʝ ʚʳʩʢʘʟʘʥ ʧʦ ʥʠʤ ʮʝʣʳʡ ʨʷʜ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʟʘʤʝʯʘʥʠʡ [1]. ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʠʭ ʪʝʭʥʦʣʦʛʠʠ ʠ ʝʝ ʦʙʦʩʥʦʚʘʥʠʠ. 

ʂʘʞʜʳʡ ʣʝʩʦʚʦʜ ʚ ʨʘʙʦʪʝ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʚʟʛʣʷʜʦʚ ʠʣʠ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ ʠʜʝʦʣʦʛʝʤ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʙʨʘʟ ʚ ʚʠʜʝ ʥʝʢʠʭ 

ʘʙʩʪʨʘʢʪʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. ʀʜʝʦʣʦʛʝʤʳ ʩʫʱʝʩʪʚʫʶʪ ʠ ʢʘʢ ʮʝʣʝʧʦʣʘʛʘʥʠʷ, ʦʩʚʷʱʝʥʥʳʝ 

ʪʨʘʜʠʮʠʝʡ, ʠʥʦʛʜʘ ʦʯʝʥʴ ʜʘʚʥʝʡ [2], ʙʳʚʘʶʪ ʫʪʚʝʨʞʜʝʥʳ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʚ ʚʠʜʝ ʥʘʙʦʨʘ 

ʧʨʘʚʠʣ (1) ʠ ʣʝʩʦʚʦʜïrʧʨʘʢʪʠʢʠ, ʩʣʝʜʫʷ ʠʤ, ʠʩʢʨʝʥʥʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʝʩʣʠ ʵʪʠ ʧʨʘʚʠʣʘ 

ʚʳʧʦʣʥʷʪʴ, ʪʦ ʠ ʩ ʥʘʩʘʞʜʝʥʠʝʤ ʚʩʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʧʦʨʷʜʢʝ. 

ʇʝʨʚʘ ̫ʠʟ ʪʘʢʠʭ ʠʜʝʦʣʦʛʝʤ ð ʵʪʦ ʫʙʝʞʜʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʩ ʜʦʩʪʠʞʝʥʠʝʤ ʚʳʩʦʢʦʡ 

ʧʦʣʥʦʪʳ ʠ ʩʦʤʢʥʫʪʦʩʪʠ ʜʨʝʚʦʩʪʦʠ ʥʫʞʜʘʶʪʩʷ ʚ ʨʘʟʨʝʞʠʚʘʥʠʷʭ. ʆʥʘ ʟʘʨʦʜʠʣʘʩʴ ʥʘ ʟʘʨʝ 

ʣʝʩʦʚʦʜʩʪʚʘ, ʭʦʪʷ ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʪʦʨʦʥʥʠʢʠ ʟʘʢʦʥʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʟʨʝʞʠʚʘʥʠʷ ʙʳʣʠ 

ʫʙʝʞʜʝʥʳ, ʯʪʦ ʩʦʩʪʦʷʱʠʝ ʠʟ ʦʜʥʦʡ ʧʦʨʦʜʳ ʣʝʩʘ ʚ ʥʠʭ ʥʝ ʥʫʞʜʘʶʪʩʷ. ɿʘʢʦʥ ʠʟʨʝʞʠʚʘʥʠʷ 

ʥʘʩʪʦʣʴʢʦ ʦʯʝʚʠʜʝʥ, ʯʪʦ ʦ ʥʝʤ ʜʘʞʝ ʥʝ ʚʩʧʦʤʠʥʘʶʪ, ʠ ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʪʝʦʨʠʠ ʫʭʦʜʘ ʟʘ 

ʣʝʩʦʤ ʩʨʘʟʫ ʧʝʨʝʭʦʜʷʪ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʝʨʝʚʴʝʚ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʂʨʘʬʪʘ, ʠʟʚʝʩʪʥʘʷ ʫʞʝ ʙʦʣʝʝ 100 ʣʝʪ, ʠ ʥʘ ʥʝʝ ʩʩʳʣʘʶʪʩʷ ʧʦʯʪʠ ʚʩʝ ʫʯʝʙʥʠʢʠ [3ï7]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʧʨʘʢʪʠʢʝ ʣʝʩʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʇʨʘʚʠʣʘ ʫʭʦʜʘ ʟʘ ʣʝʩʦʤ (1), ʫʯʝʙʥʠʢʠ ʣʝʩʦʚʦʜʩʪʚʘ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʘʚʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʳ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ, ʧʨʘʚʠʣ ʫʭʦʜʘ, ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʠʭ 

ʧʨʦʚʝʨʢʝ ʠ ʟʘʢʦʥʦʚ ʨʘʟʚʠʪʠʷ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʜʨʝʚʦʩʪʦʝʚ, ʠʟʣʦʞʝʥʥʳʭ ʚ ʨʷʜʝ ʨʘʙʦʪ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʘʨʘʜʠʛʤʫ ʣʝʩʦʚʦʜʩʪʚʘ ʠ ʧʨʠʥʮʠʧʳ ʫʭʦʜʘ ʟʘ ʣʝʩʦʤ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʇʨʘʚʠʣʘʭ ʫʭʦʜʘ ʟʘ ʣʝʩʦʤ (1), ʫʪʚʝʨʞʜʝʥʥʳʭ ʄʇʈ ʈʌ ʚ 2007 ʛ. (ʜʘʣʝʝ çʇʨʘʚʠʣʘ ...è) 

ʧʨʠʤʝʥʝʥʦ ʧʨʦʩʪʦʝ ʨʘʟʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ: I ð ʣʫʯʰʠʝ, II ð 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ, III ð ʥʝʞʝʣʘʪʝʣʴʥʳʝ. 

ɼʘʣʝʝ ʚ ʥʦʨʤʘʪʠʚʘʭ ʇʨʘʚʠʣ ʚʩʝ ʧʨʦʩʪʦ, ʠ ʜʣʷ ʯʠʩʪʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʜʘʝʪʩʷ ʥʝʢʠʡ 

ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʨʝʮʝʧʪ: ʧʨʠ ʧʦʣʥʦʪʝ 0,8 ʠ ʙʦʣʝʝ, ʚʧʣʦʪʴ ʜʦ ʧʨʠʩʧʝʚʘʶʱʝʛʦ ʚʦʟʨʘʩʪʘ, ʚ ʥʠʭ 

ʥʘʟʥʘʯʘʶʪ ʨʫʙʢʠ ʫʭʦʜʘ ʚ ʚʠʜʝ ʧʨʦʯʠʩʪʦʢ, ʧʨʦʨʝʞʠʚʘʥʠʡ ʠ ʧʨʦʭʦʜʥʳʭ ʨʫʙʦʢ. ɿʘʪʝʤ 

ʦʛʦʚʘʨʠʚʘʝʪʩʷ ʥʘʙʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʘʙʦʪʢʠ ʣʝʩʦʩʝʢʠ, ʛʜʝ ʨʘʟʨʝʰʘʝʪʩʷ ʟʘʥʷʪʴ 

ʧʦʜ ʚʦʣʦʢʘ ʜʦ 15% ʧʣʦʱʘʜʠ. ʇʨʠ ʵʪʦʤ ʠ ʚ 1980-ʝ ʛʦʜʳ, ʢʦʛʜʘ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʙʳʣ ʧʨʠʥʷʪ, ʠ 

ʩʝʡʯʘʩ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʦʙʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ. ʅʘʤ ʦʥʦ ʥʝʠʟʚʝʩʪʥʦ. 

ɺ ʩʘʤʦʤ ʜʝʣʝ, ʨʝʘʣʠʟʦʚʘʪʴ ʮʝʣʠ ʫʭʦʜʘ (ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʘ 

ʧʦʣʴʟʦʚʘʥʠʷ) ʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʭʦʜʘ ʙʫʜʝʪ ʚʦʩʧʦʣʥʝʥʘ ʫʙʳʣʴ 

15% ʜʝʨʝʚʴʝʚ, ʚʳʨʫʙʘʝʤʳʭ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʘʭ, ʠ ʫʙʳʣʴ ʝʱʝ 2% ʜʝʨʝʚʴʝʚ ʥʘ 

ʧʦʛʨʫʟʦʯʥʳʭ ʧʫʥʢʪʘʭ. ɼʣʷ ʵʪʦʛʦ ʫ ʦʩʪʘʚʰʠʭʩʷ 83% ʜʝʨʝʚʴʝʚ ʧʨʠʨʦʩʪ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʚʳʰʝʥ 

ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 20%. ʆʜʥʘʢʦ ʪʘʢʠʭ ʮʝʣʝʡ ʚ ʇʨʘʚʠʣʘʭ ʥʝʪ, ʟʥʘʯʠʪ, ʮʝʣʠ ʫʭʦʜʘ ʦʩʪʘʶʪʩʷ 

ʧʨʦʩʪʦ ʜʝʢʣʘʨʘʮʠʝʡ, ʘ ʧʘʨʘʤʝʪʨʳ ʨʫʙʦʢ ʦʙʦʩʥʦʚʳʚʘʶʪʩʷ ʯʠʩʪʦ ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʜʦʙʩʪʚʘʤʠ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʜʣʠʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʝ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʪʘʢʠʤʠ ʨʫʙʢʘʤʠ 

ʫʭʦʜʘ ʚ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʜʨʝʚʦʩʪʦʷʭ ʚ ʪʝʯʝʥʠʝ 60 ʣʝʪ ʧʨʝʜʩʪʘʚʠʣ 30 ʣʝʪ ʥʘʟʘʜ ʪʦʣʴʢʦ 

ʉ. ʅ. ʉʝʥʥʦʚ [8, 9], ʟʘʪʝʤ ʧʦʜʪʚʝʨʜʠʣ ʠʭ ʚ ʩʚʦʝʤ ʫʯʝʙʥʠʢʝ [7], ʠ ʜʘʥʥʳʝ ʵʪʠ ʧʦʢʘʟʳʚʘʶʪ 

ʥʝʜʦʩʪʠʞʠʤʦʩʪʴ ʟʘʷʚʣʝʥʥʳʭ ʮʝʣʝʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʦʧʳʪʥʳʭ ʨʫʙʢʘʭ ʧʣʦʱʘʜʴ ʚʦʣʦʢʦʚ 

ʙʳʣʘ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ. 

ɺʝʨʥʝʤʩʷ, ʦʜʥʘʢʦ, ʢ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʚʦʣʦʢʦʚ, ʢʦʪʦʨʘʷ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 15% 

ʧʣʦʱʘʜʠ ʣʝʩʦʩʝʢʠ ʠ ʝʱʝ 2% ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠʭʦʜʷʱʝʡʩʷ ʥʘ ʧʫʥʢʪʳ ʧʦʛʨʫʟʢʠ ʜʨʝʚʝʩʠʥʳ. 
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ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʜʦʙʩʪʚʘ ʤʦʞʥʦ (ʠ ʜʘʞʝ ʩʣʝʜʫʝʪ) ʚʳʨʫʙʠʪʴ ʜʦ 17% 

ʟʜʦʨʦʚʳʭ ʜʝʨʝʚʴʝʚ ʥʘʩʘʞʜʝʥʠʷ. ʕʪʦ ʜʦʧʫʩʪʠʤʳʡ ʤʘʢʩʠʤʫʤ ʠ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʠ ʝʛʦ ʪʦʣʴʢʦ 

ʧʨʠʚʝʪʩʪʚʫʶʪ. ʆʜʥʘʢʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʧʨʠʝʤʣʶʪ ʣʝʩʦʚʦʜʳ. ɺ ʇʨʘʚʠʣʘʭ ʛʦʚʦʨʠʪʩʷ ʦ ʪʦʤ, ʯʪʦ 

ʚʳʙʦʨʢʘ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ ʚ ʧʘʩʝʢʘʭ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 5% ʟʘʧʘʩʘ 

ʜʨʝʚʝʩʠʥʳ. ʊ. ʝ. ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʜʣʷ ʫʙʦʨʢʠ 5% çʧʣʦʭʠʭè ʜʝʨʝʚʴʝʚ ʥʫʞʥʳ ʚʦʣʦʢʘ ʠ 

ʧʦʛʨʫʟʦʯʥʳʝ ʧʫʥʢʪʳ, ʥʘ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʫʜʘʣʠʪʴ ʥʠ ʚ ʯʝʤ ʥʝ ʧʦʚʠʥʥʳʝ 17% (!) ʚʩʝʭ 

ʜʝʨʝʚʴʝʚ ʥʘʩʘʞʜʝʥʠʷ, ʯʪʦ ʚ ʪʨʠ ʨʘʟʘ ʙʦʣʴʰʝ, ʠ ʵʪʦʪ ʣʝʩ ʩʦʚʝʨʰʝʥʥʦ ʟʜʦʨʦʚʳʡ. ɺ ʠʪʦʛʝ 

ʧʦʣʫʯʘʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʫʙʢʠ ʚ 23% ʟʘʧʘʩʘ ʥʘ ʚʳʜʝʣʝ. ʂʘʢ ʨʘʟ ʙʣʠʟʢʘʷ ʚʝʣʠʯʠʥʘ (15ï25% 

ʜʣʷ ʝʣʴʥʠʢʦʚ ʠ ʜʦ 20ï30% ʜʣʷ ʩʦʩʥʷʢʦʚ) ʠ ʫʢʘʟʘʥʘ ʚ ʥʦʨʤʘʪʠʚʘʭ ʧʨʦʨʝʞʠʚʘʥʠʡ ʠ ʧʨʦʭʦʜʥʳʭ 

ʨʫʙʦʢ ʜʣʷ ʯʠʩʪʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʇʦʠʩʪʠʥʝ, ʵʪʦ ʣʘʢʦʤʳʡ ʢʫʩʦʢ ʜʣʷ ʪʝʭ, ʢʪʦ ʨʘʟʦʙʨʘʣʩʷ ʚ 

ʪʝʭʥʦʣʦʛʠʠ ʨʫʙʦʢ ʫʭʦʜʘ, ʠ ʞʘʞʜʝʪ ʜʨʝʚʝʩʠʥʳ, ʘ ʥʝ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘʰʠʭ ʣʝʩʦʚ. 

ʆʜʥʘʢʦ ʜʝʣʦ ʥʝ ʪʦʣʴʢʦ ʚ ʧʣʦʱʘʜʠ ʚʦʣʦʢʦʚ. ʈʝʯʴ ʠʜʝʪ ʦ ʥʘʣʠʯʠʠ ʘʜʝʢʚʘʪʥʦʡ ʪʝʦʨʠʠ 

ʨʫʙʦʢ ʫʭʦʜʘ (ʪʝʦʨʠʠ ʧʨʦʨʝʞʠʚʘʥʠʡ) ʚ ʯʠʩʪʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʠ ʝʝ ʧʨʦʚʝʨʢʝ ʧʨʘʢʪʠʢʦʡ. ʊʝʦʨʠʷ 

ʵʪʘ ʠʤʝʝʪ ʧʦʯʪʠ ʥʝʟʳʙʣʝʤʳʝ ʧʦʩʪʫʣʘʪʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʧʪʠʤʠʟʘʮʠʶ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ 

ʜʝʨʝʚʴʝʚ (ʦʧʪʠʤʠʟʘʮʠʶ ʛʫʩʪʦʪʳ) ʠ ʩʪʨʝʤʣʝʥʠʝ ʢ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʟʤʝʱʝʥʠʶ ʜʝʨʝʚʴʝʚ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥ rʧʨʠʚʦʜʠʪʴ ʢ ʫʚʝʣʠʯʝʥʠʶ ʠʭ ʧʨʠʨʦʩʪʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʩʝʛʦ ʜʨʝʚʦʩʪʦʷ, ʧʨʠʯʝʤ ʚ ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ ʚʧʣʦʪʴ ʜʦ ʩʧʝʣʦʩʪʠ. ʕʪʠ 

ʧʦʩʪʫʣʘʪʳ ʢʘʟʘʣʠʩʴ ʥʘʩʪʦʣʴʢʦ ʦʯʝʚʠʜʥʳʤʠ, ʯʪʦ ʫ ʣʝʩʦʚʦʜʦʚ ʥʝ ʚʦʟʥʠʢʘʣʦ ʜʘʞʝ ʤʳʩʣʠ 

ʧʨʦʚʝʨʠʪʴ ʠʭ ʠʩʪʠʥʥʦʩʪʴ. ʆʜʥʘʢʦ ʵʪʦ ʦʢʘʟʘʣʦʩʴ ʥʝ ʪʘʢ ʠ ʧʦʩʪʫʣʘʪʳ ʥʝ ʙʳʣʠ ʚʝʨʠʬʠʮʠʨʦʚʘʥʳ 

ʚ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʜʨʝʚʦʩʪʦʷʭ, ʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʣ ʉ. ʅ. ʉʝʥʥʦʚ [8, 9], ʠ ʛʜʝ ʧʨʦʚʦʜʷʪ 

ʩʪʦʣʴ ʧʨʠʙʳʣʴʥʳʝ ʧʨʦʨʝʞʠʚʘʥʠʷ ʠ ʧʨʦʭʦʜʥʳʝ ʨʫʙʢʠ, ʥʳʥʝ ʩʪʳʜʣʠʚʦ ʥʘʟʳʚʘʝʤʳʝ 

çʢʦʤʤʝʨʯʝʩʢʠʤʠ ʨʫʙʢʘʤʠ ʫʭʦʜʘè [10]. 

ʄʝʞʜʫ ʪʝʤ, ʟʘ ʠʩʪʝʢʰʝʝ ʩʪʦʣʝʪʠʝ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʨʷʜ ʥʦʚʳʭ ʟʘʢʦʥʦʚ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʨʘʟʚʠʪʠʠ ʜʨʝʚʦʩʪʦʝʚ, ʢʦʪʦʨʳʝ ʧʦʢʘ ʥʝ ʥʘʰʣʠ ʦʪʨʘʞʝʥʠʷ ʚ ʫʯʝʙʥʠʢʘʭ ʠ ʚ 

ʛʦʪʦʚʷʱʝʡʩʷ ʥʦʚʦʡ ʨʝʜʘʢʮʠʠ ʇʨʘʚʠʣ. ʇʨʠʯʠʥʳ ʠʭ ʠʛʥʦʨʠʨʦʚʘʥʠʷ ʣʝʞʘʪ ʚ ʥʝʢʦʪʦʨʦʡ 

ʦʙʦʩʦʙʣʝʥʥʦʩʪʠ ʣʝʩʦʚʦʜʩʪʚʘ ʦʪ ʜʨʫʛʠʭ ʣʝʩʥʳʭ ʥʘʫʢ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʠʟʚʝʩʪʥʳ ʪʨʠ 

ʟʘʢʦʥʘ, ʦʧʠʩʳʚʘʶʱʠʝ ʨʘʟʚʠʪʠʝ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ: ʟʘʢʦʥ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʟʨʝʞʠʚʘʥʠʷ, 

ʚʧʝʨʚʳʝ ʥʘʟʚʘʥʥʳʡ ʟʘʢʦʥʦʤ ʄ. ʄ. ʆʨʣʦʚʳʤ ʚ 1920-ʝ ʛʦʜʳ, ʠ ʥʘ ʢʦʪʦʨʦʤ ʦʩʥʦʚʘʥʦ ʜʝʣʝʥʠʝ 

ʜʝʨʝʚʴʝʚ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʜʝʨʝʚʴʝʚ ʚ ʨʫʙʢʫ, ʟʘʪʝʤ ʨʘʥʛʦʚʳʡ ʟʘʢʦʥ ʨʦʩʪʘ 

ʜʝʨʝʚʴʝʚ ɽ. ʃ. ʄʘʩʣʘʢʦʚʘ [11] ʠ ʦʩʥʦʚʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʤʦʨʬʦʛʝʥʝʟʘ ʜʨʝʚʦʩʪʦʝʚ 

ɻ. ʉ. ʈʘʟʠʥʘ [12], ʩʪʘʪʫʩ ʢʦʪʦʨʦʡ ʜʘʣʝʝ ʙʳʣ ʧʦʚʳʰʝʥ ʜʦ ʨʘʥʛʘ ʟʘʢʦʥʘ [13]. 

ʇʝʨʚʳʡ ʟʘʢʦʥ ʦʙʱʝʧʨʠʟʥʘʥ.  ʅʦ ʧʦʨʘʟʠʪʝʣʴʥʘ ʩʫʜʴʙʘ ʜʚʫʭ ʜʨʫʛʠʭ. ɿʘ ʠʩʪʝʢʰʠʝ 35 ʣʝʪ 

ʦʥʠ ʪʘʢ ʠ ʥʝ ʚʦʰʣʠ ʚ ʫʯʝʙʥʠʢʠ, ʠ ʧʨʠʯʠʥʳ ʥʝʙʨʝʞʝʥʠʷ ʢ ʥʠʤ ʛʣʫʙʦʢʦ ʩʠʤʚʦʣʠʯʥʳ. 

ɺʦ-ʧʝʨʚʳʭ, ʜʘʞʝ ʢʨʫʧʥʳʝ ʫʯʝʥʳʝ ʯʘʩʪʦ ʥʝ ʫʯʠʪʳʚʘʶʪ ʥʦʚʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʙʣʠʟʢʠʭ ʥʘʫʢʘʭ. 

ɺʦ-ʚʪʦʨʳʭ, ʠ ʵʪʦ ʛʣʘʚʥʦʝ, ʥʦʚʳʝ ʟʘʢʦʥʳ ʙʫʢʚʘʣʴʥʦ ʚʳʙʠʚʘʶʪ ʧʦʯʚʫ ʠʟ-ʧʦʜ ʥʦʛ ʫ ʘʜʝʧʪʦʚ 

çʢʦʤʤʝʨʯʝʩʢʠʭè ʨʫʙʦʢ ʫʭʦʜʘ, ʣʠʰʘʷ ʠʭ ʫʧʦʤʷʥʫʪʦʛʦ ʧʦʩʪʫʣʘʪʘ ʦ ʪʦʤ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ 

ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʜʝʨʝʚʘ ʜʦʣʞʥʦ ʧʨʠʚʦʜʠʪʴ ʢ ʫʚʝʣʠʯʝʥʠʶ ʝʛʦ ʧʨʠʨʦʩʪʘ ʚ ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ. 

ʊʘʢ, ʠʟ ʦʙʱʝʛʦ ʟʘʢʦʥʘ ʨʘʟʚʠʪʠʷ ʦʜʥʦʷʨʫʩʥʳʭ ʜʨʝʚʦʩʪʦʝʚ ɻ. ʉ. ʈʘʟʠʥʘ [12] ʩʣʝʜʫʝʪ, ʯʪʦ 

ʜʨʝʚʦʩʪʦʡ ʣʠʰʴ ʦʜʠʥ ʨʘʟ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ. ʕʪʦ ʙʳʣʦ ʠʟʚʝʩʪʥʦ, ʚ 

ʦʙʱʝʤ, ʜʘʚʥʦ, ʠ ʚ ʪʠʧʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʫ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʤʘʢʩʠʤʫʤ ʧʨʠʨʦʩʪʘ ʥʘʩʪʫʧʘʝʪ ʚ 

ʩʨʝʜʥʝʤ ʚ 40ï45 ʣʝʪ. ʅʦ ʠʤʝʥʥʦ ɻ. ʉ. ʈʘʟʠʥ ʚʧʝʨʚʳʝ ʥʘ ʤʦʜʝʣʷʭ ʭʦʜʘ ʨʦʩʪʘ ʜʦʢʘʟʘʣ, ʯʪʦ ʵʪʦʪ 

ʤʘʢʩʠʤʫʤ ʧʦʜʚʠʞʝʥ: ʚ ʠʟʥʘʯʘʣʴʥʦ ʛʫʩʪʳʭ ʝʣʴʥʠʢʘʭ ʦʥ ʥʘʩʪʫʧʘʝʪ ʫʞʝ ʚ 25 ʣʝʪ, ʪʦʛʜʘ ʢʘʢ ʚ 

ʨʝʜʢʠʭ ʦʥ ʦʪʦʜʚʠʥʫʪ ʢ 40ï45 ʛʦʜʘʤ. 

ʋ ʜʨʝʚʦʩʪʦʷ, ʢʘʢ ʫ ʮʝʣʦʛʦ, ʝʩʪʴ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʭ ʥʝʪ ʫ ʝʛʦ ʯʘʩʪʝʡ ð ʜʝʨʝʚʴʝʚ. ʕʪʦ 

ʙʠʦʤʘʩʩʘ ʣʠʩʪʴʝʚ, ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʢʨʦʥ, ʠʭ ʩʦʤʢʥʫʪʦʩʪʴ ʠ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʠʭ ʨʘʙʦʪʳ, 

ʧʨʠʨʦʩʪ ʜʨʝʚʝʩʠʥʳ. ʇʦʵʪʦʤʫ ʝʩʣʠ ʦʮʝʥʠʚʘʪʴ ʨʘʟʚʠʪʠʝ ʥʘʩʘʞʜʝʥʠʷ, ʪʦ ʚ ʥʝʤ ʚʳʜʝʣʷʝʪʩʷ 

ʚʦʩʭʦʜʷʱʘʷ ʣʠʥʠʷ (ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʨʦʩʪʘ, ʧʨʦʛʨʝʩʩ) ʠ ʥʠʩʭʦʜʷʱʠʡ ʪʨʝʥʜ (ʧʘʜʝʥʠʝ ʧʨʠʨʦʩʪʘ, 

ʨʝʛʨʝʩʩ). ʅʘʣʠʯʠʝ ʬʘʟʳ ʧʨʦʛʨʝʩʩʘ ʠ ʨʝʛʨʝʩʩʘ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʫʧʨʘʚʣʝʥʠʶ ʜʨʝʚʦʩʪʦʝʤ: ʘʢʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʬʘʟʝ ʧʨʦʛʨʝʩʩʘ ʠ ʧʘʩʩʠʚʥʦʝ ð  ʚ ʬʘʟʝ 

ʨʝʛʨʝʩʩʘ. ʆʪʩʶʜʘ ʥʝʠʟʙʝʞʥʦ ʚʦʟʥʠʢʘʶʪ ʠ ʥʦʚʳʝ ʧʨʠʥʮʠʧʳ ʜʣʷ ʨʫʙʦʢ ʫʭʦʜʘ: ʠʭ ʚʳʩʦʢʘʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚ ʤʦʣʦʜʥʷʢʘʭ ʠ ʥʠʟʢʘʷ, ʩ ʫʙʦʨʢʦʡ ʪʦʣʴʢʦ ʦʪʩʪʘʚʰʠʭ ʚ ʨʦʩʪʝ ʜʝʨʝʚʴʝʚ ʚ 
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ʩʨʝʜʥʝʤ ʠ ʧʨʠʩʧʝʚʘʶʱʝʤ ʚʦʟʨʘʩʪʝ [14]. ʅʘ ʟʘʨʝ ʣʝʩʦʚʦʜʩʪʚʘ ʵʪʠ ʧʨʠʥʮʠʧʳ ʚʳʧʦʣʥʷʣʠ 

ʠʥʪʫʠʪʠʚʥʦ ʠ ʚ ʜʨʝʚʦʩʪʦʷʭ ʚʳʨʫʙʘʣʠ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʪʦʥʢʦʤʝʨ. ʆʜʥʘʢʦ ʇʨʘʚʠʣʘ ʫʭʦʜʘ ʟʘ 

ʣʝʩʦʤ (1), ʠ ʠʭ ʥʦʚʳʡ ʧʨʦʝʢʪ ʥʠʢʘʢ ʥʝ ʚʳʜʝʣʷʶʪ ʵʪʠ ʬʘʟʳ ð ʪʘʤ ʚʦʦʙʱʝ ʥʝʪ ʧʦʥʷʪʠʡ 

ʧʨʦʛʨʝʩʩʘ ʠ ʨʝʛʨʝʩʩʘ, ʠ ʫʭʦʜ ʥʘʟʥʘʯʘʶʪ ʧʨʠ ʧʦʣʥʦʪʝ 0,8 ʚ ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ. ʕʪʦʪ 

ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʨʝʮʝʧʪ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʦʢʣʘʜʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ, 

ʟʘʥʠʤʘʶʱʠʭ ʜʦ 15% ʦʙʱʝʡ ʧʣʦʱʘʜʠ, ʥʘʨʫʰʘʝʪ ʚʝʪʨʦʚʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʮʝʥʦʟʘ ʠ ʩʧʫʩʪʷ 

ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ, ʠʥʦʛʜʘ ʫʞʝ ʯʝʨʝʟ 5ï10 ʣʝʪ, ʦʥ ʚʳʨʫʙʘʝʪʩʷ ʩʘʥʠʪʘʨʥʳʤʠ ʨʫʙʢʘʤʠ ʮʝʣʠʢʦʤ. 

ʇʦʵʪʦʤʫ ʠ ʧʨʦʚʝʨʠʪʴ (ʚʝʨʠʬʠʮʠʨʦʚʘʪʴ) ʵʪʠ ʇʨʘʚʠʣʘ ʥʠʢʘʢ ʥʝ ʧʦʣʫʯʘʝʪʩʷ ð ʜʨʝʚʦʩʪʦʠ ʧʦʩʣʝ 

ʩʪʦʣʴ ʠʥʪʝʥʩʠʚʥʳʭ ʨʫʙʦʢ ʧʨʦʩʪʦ ʨʘʟʨʫʰʘʶʪʩʷ, ʠ ʠʭ ʩʨʦʯʥʦ ʚʳʨʫʙʘʶʪ, ʯʝʤʫ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ 

ʧʨʠʤʝʨʦʚ. ʀ ʧʦʩʣʝʜʩʪʚʠʷ ʪʘʢʠʭ ʨʫʙʦʢ ʚʠʜʥʳ ʥʘ ʢʦʩʤʦʩʥʠʤʢʘʭ ʦʯʝʥʴ ʭʦʨʦʰʦ ʚ ʚʠʜʝ 

ʤʥʦʞʝʩʪʚʘ ʨʝʛʫʣʷʨʥʳʭ ʠ ʰʠʨʦʢʠʭ ʧʨʦʩʝʢ.  

ʆʪʤʝʪʠʤ ʪʘʢʞʝ ʦʩʦʙʦ, ʯʪʦ ʚ ʨʘʟʚʠʪʠʠ ʜʨʝʚʦʩʪʦʝʚ ʩʝʡʯʘʩ ʫʞʝ ʥʘʡʜʝʥʳ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʢʦʥʩʪʘʥʪʳ ð  ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʢʨʦʥ ʚ ʚʦʟʨʘʩʪʝ 45ï110 ʣʝʪ ʚ ʨʝʜʢʠʭ ʧʦ ʥʘʯʘʣʴʥʦʡ ʛʫʩʪʦʪʝ 

ʤʦʜʝʣʷʭ ʭʦʜʘ ʨʦʩʪʘ ʝʣʴʥʠʢʦʚ. ʅʘ ʠʭ ʦʩʥʦʚʝ ʢʘʢ ʨʘʟ ʠ ʙʳʣ ʦʪʢʨʳʪ ʟʘʢʦʥ ʨʘʟʚʠʪʠʷ ʜʨʝʚʦʩʪʦʝʚ 

ɻ. ʉ. ʈʘʟʠʥʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʚʳʪʝʢʘʝʪ ʤʥʦʞʝʩʪʚʦ ʩʣʝʜʩʪʚʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʨʘʱʠʚʘʥʠʝ ʣʝʩʘ ʥʘ 

ʦʩʥʦʚʝ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʬʦʨʤʫʣʳ ʦʧʪʠʤʘʣʴʥʦʡ ʛʫʩʪʦʪʳ [13, ʩ. 211]. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʣʝʩʦʚʝʜʝʥʠʷ, ʥʘʤ ʫʜʘʣʦʩʴ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʙʳʣʦ 

ʚʦʟʤʦʞʥʦ ʧʦ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʘʤ, ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ ʣʝʩʥʳʭ ʥʘʫʢ ʠ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʥʦʚʫʶ ʧʘʨʘʜʠʛʤʫ ʣʝʩʦʚʦʜʩʪʚʘ [14]. ɽʝ ʦʩʥʦʚʥʳʝ ʦʪʣʠʯʠʷ ʦʪʨʘʞʝʥʳ ʚ 

ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʘʙʣʠʮʝ, ʛʜʝ ʧʦʣʦʞʝʥʠʷ ʟʘʢʦʥʦʚ ɽ. ʃ. ʄʘʩʣʘʢʦʚʘ ʠ ɻ. ʉ. ʈʘʟʠʥʘ ʧʨʠʚʝʜʝʥʳ ʚ 

ʧʫʥʢʪʘʭ 4 ʠ 8ï13 (ʊʘʙʣʠʮʘ 1). 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʝʨʝʯʝʥʴ ʥʦʚʳʭ ʫʪʚʝʨʞʜʝʥʠʡ ʠ, ʧʦ ʩʫʪʠ, ʥʦʚʳʝ ʠʜʝʦʣʦʛʝʤʳ 

ʚʳʨʘʱʠʚʘʥʠʷ ʣʝʩʘ ʧʨʝʚʨʘʱʘʶʪ ʩʪʘʨʳʝ ʧʦʩʪʫʣʘʪʳ ʣʝʩʦʚʦʜʩʪʚʘ, ʦ ʢʦʪʦʨʳʭ ʰʣʘ ʨʝʯʴ ʚ ʩʘʤʦʤ 

ʥʘʯʘʣʝ, ʚ ʥʝʢʠʝ ʬʘʥʪʦʤʳ, ʤʝʰʘʶʱʠʝ ʧʦʥʠʤʘʥʠʶ ʩʫʪʠ ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʦʮʝʩʩʦʚ. ʅʦʚʳʝ 

ʧʦʣʦʞʝʥʠʷ ʧʘʨʘʜʠʛʤʳ ʤʝʥʷʶʪ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʟʘʜʘʯ ʣʝʩʦʚʦʜʩʪʚʘ. ʆʪʤʝʪʠʤ 

ʛʣʘʚʥʳʝ. ɽʩʣʠ ʦʙʥʘʨʫʞʝʥʳ ʢʦʥʩʪʘʥʪʳ ʠ ʧʨʝʜʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʨʘʟʚʠʪʠʠ ʜʨʝʚʦʩʪʦʝʚ ʠ ʠʭ 

ʧʨʠʯʠʥʳ, ʪʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘʭʦʜʠʪ ʩʚʦʶ ʪʦʯʢʫ ʦʪʩʯʝʪʘ, ʩʚʦʡ çʦʧʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ 

ʬʘʢʪè [15, ʩ. 4]. ʇʦʩʣʝ ʠʭ ʥʘʭʦʞʜʝʥʠʷ ʣʝʩʦʚʦʜʩʪʚʦ ʩʪʘʥʦʚʠʪʩʷ ʪʦʯʥʦʡ ʥʘʫʢʦʡ, ʛʜʝ 

ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʥʘʩʘʞʜʝʥʠʷ ʤʦʞʥʦ ʦʮʝʥʠʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʦʛʦʚʳʭ ʤʦʜʝʣʝʡ ʠ 

ʨʘʩʩʯʠʪʳʚʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʝʛʦ ʨʘʟʚʠʪʠʷ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣ. 
ɸʵʨʦʢʦʩʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʥʳʥʝ ʙʳʩʪʨʦ ʠ ʦʙʲʝʢʪʠʚʥʦ ʧʨʦʚʝʨʠʪʴ ʵʬʬʝʢʪʳ ʦʪ 

ʨʝʘʣʠʟʘʮʠʠ ʪʝʦʨʠʡ ʩʪʘʨʦʡ ʧʘʨʘʜʠʛʤʳ ʣʝʩʦʚʦʜʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʤʦʥʠʪʦʨʠʥʛ 15ï20-

ʣʝʪʥʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʦʨʝʞʠʚʘʥʠʡ ʠ ʧʨʦʭʦʜʥʳʭ ʨʫʙʦʢ. ʊ. ʝ. ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʜʘʚʥʦ 

ʜʝʢʣʘʨʠʨʫʝʤʳʡ ʧʦʩʪʫʣʘʪ ʦ ʪʦʤ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʫ ʣʫʯʰʠʭ, ʘ ʪʘʢʞʝ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ ʜʦʣʞʥʦ ʧʨʠʚʦʜʠʪʴ ʢ ʫʚʝʣʠʯʝʥʠʶ ʠʭ ʧʨʠʨʦʩʪʘ ʠ ʧʨʠʨʦʩʪʘ ʚʩʝʛʦ 

ʜʨʝʚʦʩʪʦʷ. ɺʦʧʨʦʩ ʪʦʣʴʢʦ ʚ ʪʦʤ ʠ ʩʦʩʪʦʠʪ, ʟʘʭʦʪʷʪ ʣʠ ʩʪʦʨʦʥʥʠʢʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʨʫʙʦʢ 

ʫʭʦʜʘ ʩʜʝʣʘʪʴ ʵʪʦ. ɹʦʣʝʝ ʯʝʤ ʧʦʥʷʪʥʦ, ʯʪʦ ʦʥʠ ʥʘʡʜʫʪ ʢʘʞʫʱʠʝʩʷ ʫʙʝʜʠʪʝʣʴʥʳʤʠ ʧʨʠʯʠʥʳ 

ʦʪʢʘʟʘ ʦʪ ʪʘʢʦʡ ʧʨʦʚʝʨʢʠ. 

ɽʩʣʠ ʞʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʰʠʨʠʥʳ ʚʦʣʦʢʦʚ, ʪʦ ʥʫʞʝʥ 

ʤʠʥʠʤʫʤ. ʇʦʵʪʦʤʫ ʝʛʦ ʰʠʨʠʥʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʦʨʤʠʨʦʚʘʪʴ ʰʠʨʠʥʦʡ ʧʦʣʦʩʳ ʜʚʠʞʝʥʠʷ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʨʘʚʥʦʡ 3,0 ʤ ʧʨʠ ʦʜʥʦʧʦʣʦʩʥʦʤ ʜʚʠʞʝʥʠʠ (2). ʋʩʪʨʦʡʩʪʚʦ ʦʙʦʯʠʥ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʘʭïʚʦʣʦʢʘʭ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ, ʧʦʵʪʦʤʫ ʪʘʢʘʷ ʠʭ ʰʠʨʠʥʘ ʙʫʜʝʪ 

ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʜʚʠʞʝʥʠʷ ʪʨʘʢʪʦʨʦʚ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  

ʆ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʚʦʣʦʢʘ ʰʠʨʠʥʦʡ 3,0 ʤ ʛʦʚʦʨʠʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʯʝʪʢʦ ʠ ʚ ʧʨʦʝʢʪʝ 

ʇʨʘʚʠʣ, ʦʙʩʫʞʜʘʚʰʝʤʩʷ ʚ 2016 ʛ: çʇʨʠ ʰʠʨʠʥʝ ʤʝʞʜʫʨʷʜʠʡ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʤʝʥʝʝ 3 

ʤʝʪʨʦʚ ... ʚʦʣʦʢʠ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʧʦʧʝʨʝʢ ʨʷʜʦʚ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨè. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ 

ʨʘʩʩʪʦʷʥʠʠ 3,0 ʤ ʤʝʞʜʫ ʨʷʜʘʤʠ ʢʫʣʴʪʫʨ ʰʠʨʠʥʘ ʪʘʢʦʛʦ ʢʦʨʠʜʦʨʘ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ 

ʧʝʨʝʜʚʠʞʝʥʠʷ ʣʝʩʥʦʡ ʪʝʭʥʠʢʠ. ɹʦʣʝʝ ʪʦʛʦ, ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʜʘʞʝ ʤʝʥʴʰʝ, ʪʘʢ ʢʘʢ ʧʨʦʩʚʝʪ 

ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ ʙʫʜʝʪ ʤʝʥʴʰʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʨʷʜʦʚ ʥʘ ʚʝʣʠʯʠʥʫ ʩʨʝʜʥʝʛʦ 

ʜʠʘʤʝʪʨʘ ʜʝʨʝʚʴʝʚ, ʪ. ʝ. ʦʥʘ ʙʫʜʝʪ ʧʨʠʤʝʨʥʦ 2,8 ʤ. 
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ʊʘʙʣʠʮʘ 1.  

ʇʆʃʆɾɽʅʀʗ ʉʊɸʈʆʁ ʀ ʅʆɺʆʁ ʇɸʈɸɼʀɻʄʓ ʃɽʉʆɺʆɼʉʊɺɸ  

ʆ ʈɸɿɺʀʊʀʀ ʇʈʆʉʊʓʍ ɼʈɽɺʆʉʊʆɽɺ ɺ ʆʇʊʀʄɸʃʔʅʓʍ ʋʉʃʆɺʀʗʍ (ʇʆ [14]) 

 ̄ ʉʪʘʨʘʷ ʧʘʨʘʜʠʛʤʘ ʅʦʚʘʷ ʧʘʨʘʜʠʛʤʘ 

1. ɽʩʪʝʩʪʚʝʥʥʦʝ ʠʟʨʝʞʠʚʘʥʠʝ (ʨʝʛʫʣʷʮʠʷ 

ʛʫʩʪʦʪʳ) ʟʘʢʦʥʦʤʝʨʥʦʝ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ  

ɽʩʪʝʩʪʚʝʥʥʦʝ ʠʟʨʝʞʠʚʘʥʠʝ ʟʘʧʘʟʜʳʚʘʝʪ ʠ 

ʜʨʝʚʦʩʪʦʡ ʪʝʨʷʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ  

2. ɺʳʩʦʪʘ ʜʨʝʚʦʩʪʦʝʚ ʤʘʣʦ ʟʘʚʠʩʠʪ ʦʪ ʠʭ 

ʛʫʩʪʦʪʳ. ʍʦʜ ʨʦʩʪʘ (ʨʘʟʚʠʪʠʝ) ʜʨʝʚʦʩʪʦʷ 

ʟʘʚʠʩʠʪ ʦʪ ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ 

ɺʳʩʦʪʘ ʜʨʝʚʦʩʪʦʝʚ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ 

ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʛʫʩʪʦʪʳ ʠ ʤʝʥʝʝ ʛʫʩʪʳʝ ʮʝʥʦʟʳ ʩ 

ʚʦʟʨʘʩʪʦʤ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

3. ʂʣʘʩʩ ʙʦʥʠʪʝʪʘ ʫ ʜʨʝʚʦʩʪʦʷ ʩ ʚʦʟʨʘʩʪʦʤ 

ʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʂʣʘʩʩ ʙʦʥʠʪʝʪʘ ʩ ʚʦʟʨʘʩʪʦʤ ʤʝʥʷʝʪʩʷ ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʝʚʦʩʪʦʝʚ 

4. ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʚ ʚʦʟʨʘʩʪʝ 30ï40 ʣʝʪ 

ɼʝʨʝʚʴʷ-ʣʠʜʝʨʳ ʭʦʨʦʰʦ ʧʨʦʷʚʣʷʶʪ ʩʝʙʷ ʫʞʝ ʚ 

ʚʦʟʨʘʩʪʝ 8ï10 ʣʝʪ 

5. ɺ ʩʪʨʫʢʪʫʨʝ ʜʨʝʚʦʩʪʦʷ ʠʤʝʝʪ ʤʝʩʪʦ 

ʩʣʫʯʘʡʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʜʝʨʝʚʴʝʚ, ʥʦ ʩ 

ʚʦʟʨʘʩʪʦʤ ʦʥʦ ʩʪʨʝʤʠʪʩʷ ʢ ʨʘʚʥʦʤʝʨʥʦʤʫ 

ʉʪʨʫʢʪʫʨʘ ʜʨʝʚʦʩʪʦʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʙʠʦʛʨʫʧʧʳ ʠ ʚ ʥʠʭ ʨʘʩʪʝʪ 28ï57% ʜʝʨʝʚʴʝʚ 

[16]. ʆʥʠ ʷʚʣʷʶʪʩʷ ʘʪʨʠʙʫʪʦʤ ʜʨʝʚʦʩʪʦʷ 

6. ɺ ʙʠʦʛʨʫʧʧʘʭ ʨʘʩʪʝʥʠʷ ʤʝʰʘʶʪ ʜʨʫʛ ʜʨʫʛʫ 

ʠ ʧʣʦʪʥʳʝ ʙʠʦʛʨʫʧʧʳ ʧʦʜʣʝʞʘʪ 

ʨʘʟʨʝʞʠʚʘʥʠʶ 

ɹʠʦʛʨʫʧʧʳ ʷʚʣʷʶʪʩʷ ʮʝʥʪʨʘʤʠ, ʛʜʝ 

ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʟʘʧʘʩ ʜʨʝʚʦʩʪʦʷ. ʀʭ ʦʩʪʘʚʣʷʶʪ 

ʧʨʠ ʨʘʟʨʝʞʠʚʘʥʠʷʭ [17] 

7. ʋʭʦʜ ʟʘ ʛʫʩʪʦʪʦʡ ʩʣʝʜʫʝʪ ʥʘʯʠʥʘʪʴ ʚ 

ʞʝʨʜʥʷʢʘʭ, ʚ ʚʦʟʨʘʩʪʝ 21ï40 ʣʝʪ 

ʋʭʦʜ ʟʘ ʛʫʩʪʦʪʦʡ ʩʣʝʜʫʝʪ ʥʘʯʠʥʘʪʴ ʜʦ 

ʩʤʳʢʘʥʠʷ ʢʨʦʥ  

8. ʄʘʢʩʠʤʫʤ ʤʘʩʩʳ ʭʚʦʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 

ʩʨʝʜʥʝʤ ʚʦʟʨʘʩʪʝ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʡ ʛʫʩʪʦʪʝ  

ʄʘʢʩʠʤʫʤʳ ʠ ʢʦʥʩʪʘʥʪʳ ʤʘʩʩʳ ʭʚʦʠ ʠ ʦʙʲʝʤʘ 

ʢʨʦʥ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ ʨʘʟʚʠʪʠʠ ʦʪ 

ʤʠʥʠʤʘʣʴʥʦʡ ʛʫʩʪʦʪʳ  

9. ʄʘʢʩʠʤʫʤ ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ ʜʨʝʚʝʩʠʥʳ, 

ʥʘʧʨʠʤʝʨ, ʚ ʝʣʴʥʠʢʘʭ ʧʨʠʭʦʜʠʪʩʷ ʚ ʩʨʝʜʥʝʤ 

ʥʘ ʚʦʟʨʘʩʪ 40ï45 ʣʝʪ  

ʄʘʢʩʠʤʫʤ ʧʨʠʨʦʩʪʘ ʚ ʝʣʴʥʠʢʘʭ ʟʘʚʠʩʠʪ ʦʪ 

ʥʘʯʘʣʴʥʦʡ ʛʫʩʪʦʪʳ ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 40 ʣʝʪ ʚ 

ʨʝʜʢʠʭ, ʘ ʚ ʠʟʥʘʯʘʣʴʥʦ ʛʫʩʪʳʭ ð  ʚ 25 ʣʝʪ  

10. ʊʠʧ ʭʦʜʘ ʨʦʩʪʘ ʜʨʝʚʦʩʪʦʷ ʦʧʨʝʜʝʣʷʝʪ ʢʣʘʩʩ 

ʙʦʥʠʪʝʪʘ, ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʠ ʣʘʥʜʰʘʬʪʥʦʝ 

ʧʦʣʦʞʝʥʠʝ, ʪʠʧ ʣʝʩʘ 

ʊʠʧ ʨʘʟʚʠʪʠʷ ʜʨʝʚʦʩʪʦʷ ʚ ʦʜʠʥʘʢʦʚʳʭ 

ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʦʧʨʝʜʝʣʷʝʪ 

ʚʦʟʨʘʩʪ, ʚ ʢʦʪʦʨʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʢʩʠʤʫʤ 

ʩʦʤʢʥʫʪʦʩʪʠ ʢʨʦʥ ʠ ʧʦʣʦʛʘ 

11. ɺ ʨʘʟʚʠʪʠʠ ʚʳʜʝʣʷʶʪ ʤʦʣʦʜʥʷʢʠ, 

ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ, ʧʨʠʩʧʝʚʘʶʱʠʝ, ʩʧʝʣʳʝ ʠ 

ʧʝʨʝʩʪʦʡʥʳʝ ʥʘʩʘʞʜʝʥʠʷ 

ʈʘʟʚʠʪʠʝ ʜʨʝʚʦʩʪʦʷ ʜʝʣʷʪ ʥʘ ʬʘʟʳ ʧʨʦʛʨʝʩʩʘ ʠ 

ʨʝʛʨʝʩʩʘ (ʧʝʨʠʦʜʳ ʜʦ ʠ ʧʦʩʣʝ ʤʘʢʩʠʤʫʤʘ 

ʧʨʠʨʦʩʪʘ) 

12. ʈʝʛʫʣʷʮʠʶ ʛʫʩʪʦʪʳ ʧʨʦʚʦʜʷʪ ʚʧʣʦʪʴ ʜʦ 

ʧʨʠʩʧʝʚʘʶʱʝʛʦ ʚʦʟʨʘʩʪʘ  

ʈʝʛʫʣʷʮʠʶ ʛʫʩʪʦʪʳ ʧʨʦʚʦʜʷʪ ʪʦʣʴʢʦ ʚ ʬʘʟʝ 

ʧʨʦʛʨʝʩʩʘ 

13. ʈʝʛʨʝʩʩʦʤ ʩʯʠʪʘʝʪʩʷ ʨʘʩʧʘʜ ʠ ʫʩʳʭʘʥʠʝ 

ʜʨʝʚʦʩʪʦʷ, ʘ ʪʘʢʞʝ ʚʦʟʨʘʩʪ, ʢʦʛʜʘ ʦʪʧʘʜ 

ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ ʪʝʢʫʱʝʛʦ ʧʨʠʨʦʩʪʘ 

ʈʝʛʨʝʩʩ ʥʘʯʠʥʘʝʪʩʷ ʫʞʝ ʚ ʩʨʝʜʥʝʤ ʚʦʟʨʘʩʪʝ ʠ 

ʜʣʠʪʩʷ ʜʝʩʷʪʠʣʝʪʠʷ; ʚ ʥʝʤ ʜʦʧʫʩʪʠʤʳ ʪʦʣʴʢʦ 

ʧʘʩʩʠʚʥʳʝ ʨʫʙʢʠ ʦʪʩʪʘʚʰʠʭ ʚ ʨʦʩʪʝ ʜʝʨʝʚʴʝʚ 

 

ʇʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʰʠʨʠʥʝ ʚʦʣʦʢʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʨʝʞʠʚʘʥʠʡ ʩʪʘʥʦʚʠʪʩʷ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ, ʠ ʧʣʦʱʘʜʴ ʚʦʣʦʢʦʚ ʩʥʠʞʘʝʪʩʷ ʚ 1,7ï2,4 ʨʘʟʘ (ʊʘʙʣʠʮʘ 2). 

ʊʦʛʜʘ ʚʦʟʤʦʞʝʥ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʥʦʨʤʘʪʠʚ ʜʣʷ ʧʣʦʱʘʜʠ 

ʚʦʣʦʢʦʚ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʫʪʚʝʨʞʜʝʥ ʜʘʣʝʝ ʄʠʥʶʩʪʦʤ, ʚ ʩʣʝʜʫʶʱʝʡ ʨʝʜʘʢʮʠʠ: çʆʙʱʘʷ 

ʧʣʦʱʘʜʴ ʚʦʣʦʢʦʚ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ) ʧʨʠ ʫʭʦʜʝ ʟʘ ʣʝʩʦʤ ʚ ʤʦʣʦʜʥʷʢʘʭ ʥʝ ʜʦʣʞʥʘ 

ʧʨʝʚʳʰʘʪʴ 15%, ʘ ʚ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ, ʧʨʠʩʧʝʚʘʶʱʠʭ, ʩʧʝʣʳʭ ʠ ʧʝʨʝʩʪʦʡʥʳʭ ʣʝʩʥʳʭ 

ʥʘʩʘʞʜʝʥʠʷʭ ð 10% ʧʣʦʱʘʜʠ ʣʝʩʦʩʝʢʠ. ʐʠʨʠʥʘ ʚʦʣʦʢʦʚ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 3,0 ʤè 
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ʊʘʙʣʠʮʘ 2.  

ʐʀʈʀʅɸ ʇɸʉɽʂ ʀ ɺʆʃʆʂʆɺ ʇʈʀ ʈʋɹʂɸʍ ʋʍʆɼɸ 

ʈʝʛʣʘʤʝʥʪʳ ʪʝʭʥʦʣʦʛʠʠ 

 
ʄʦʣʦʜʥʷʢʠ 

ʉʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʠ 

ʧʨʠʩʧʝʚʘʶʱʠʝ 

ʐʠʨʠʥʘ ʧʘʩʝʢʠ, ʤ 12* 16* 24* 32 36 48 

ɼʦʧʫʩʢʘʝʤʘʷ ʰʠʨʠʥʘ ʚʦʣʦʢʘ, ʤ 1,8 2,4 2,4 3,0 3,0 3,0 

ʇʣʦʱʘʜʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʢʦʨʠʜʦʨʦʚ (ʚʦʣʦʢʦʚ), % ʧʣʦʱʘʜʠ 

ʧʘʩʝʢʠ 

15 15 10,0 9,4 8,3 6,3 

* ð ʪʦʣʴʢʦ ʜʣʷ ʤʦʣʦʜʥʷʢʦʚ, ʜʘʣʝʝ ʧʘʩʝʢʠ ʦʙʲʝʜʠʥʷʶʪ, ʠ  ʚʦʣʦʢʘ ʠʩʧʦʣʴʟʫʶʪ ʯʝʨʝʟ ʦʜʠʥ. 

 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʥʦʨʤʘʪʠʚʳ ʧʨʦʨʝʞʠʚʘʥʠʡ ʠ ʧʨʦʭʦʜʥʳʭ ʨʫʙʦʢ ʜʣʷ ʯʠʩʪʳʭ ʭʚʦʡʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʩ ʧʨʠʤʝʩʴʶ ʜʦ 2 ʝʜʠʥʠʮ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʜʦʣʞʥʳ ʙʳʪʴ ʩʥʠʞʝʥʳ ʜʦ 10ï15%.  

 

ɺʳʚʦʜʳ: 

1. ɼʝʡʩʪʚʠʝ ʜʚʫʭ ʟʘʢʦʥʦʚ: ʨʘʥʛʦʚʦʛʦ ʟʘʢʦʥʘ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ɽ. ʃ. ʄʘʩʣʘʢʦʚʘ ʠ ʦʩʥʦʚʥʦʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʦʨʬʦʛʝʥʝʟʘ ʜʨʝʚʦʩʪʦʝʚ ɻ. ʉ. ʈʘʟʠʥʘ. ʚʳʜʝʣʷʝʪ ʚ ʨʘʟʚʠʪʠʠ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ 

ʜʨʝʚʦʩʪʦʝʚ ʚʦʩʭʦʜʷʱʫʶ ʣʠʥʠʶ (ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʨʦʩʪʘ, ʧʨʦʛʨʝʩʩ) ʠ ʥʠʩʭʦʜʷʱʠʡ ʪʨʝʥʜ 

(ʧʘʜʝʥʠʝ ʧʨʠʨʦʩʪʘ, ʨʝʛʨʝʩʩ). 

2. ʀʭ ʥʘʣʠʯʠʝ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʨʘʟʥʳʝ ʧʦʜʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʶ ʜʨʝʚʦʩʪʦʝʤ: ʘʢʪʠʚʥʦʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʬʘʟʝ ʧʨʦʛʨʝʩʩʘ ʠ ʧʘʩʩʠʚʥʦʝ ð  ʚ ʬʘʟʝ ʨʝʛʨʝʩʩʘ. 

3. ʇʦʣʦʞʝʥʠʷ ʩʪʘʨʦʡ ʠ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʳ ʨʘʟʚʠʪʠʷ ʧʨʦʩʪʳʭ ʦʜʥʦʷʨʫʩʥʳʭ ʜʨʝʚʦʩʪʦʝʚ ʥʝ 

ʤʦʛʫʪ ʙʳʪʴ ʩʦʚʤʝʱʝʥʳ. ʀʟ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʳ ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ ʧʨʠʥʮʠʧʳ ʨʫʙʦʢ ʫʭʦʜʘ ʟʘ 

ʣʝʩʦʤ: ʚʳʩʦʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚ ʤʦʣʦʜʥʷʢʘʭ ʠ ʫʜʘʣʝʥʠʝ ʪʦʣʴʢʦ ʦʪʩʪʘʚʰʠʭ ʚ ʨʦʩʪʝ ʜʝʨʝʚʴʝʚ ʚ 

ʩʨʝʜʥʝʤ ʠ ʧʨʠʩʧʝʚʘʶʱʝʤ ʚʦʟʨʘʩʪʝ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʟʘʜʘʥʠʷ 2014/153 ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʨʘʙʦʪ ʚ ʩʬʝʨʝ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʙʘʟʦʚʦʡ ʯʘʩʪʠ ʛʦʩʟʘʜʘʥʠʷ ʄʠʥʦʙʨʥʘʫʢʠ 

ʈʦʩʩʠʠ, ʧʨʦʝʢʪ 144. 
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ʌɽʅʆʄɽʅ ʈɽɻʈɽʉʉʀʀ ʀʄʄʋʅʅʓʍ ʌʋʅʂʎʀʀ ɺ ʇɽʈʀʆɼ 

ɹɽʈɽʄɽʅʅʆʉʊʀ ʋ ʉɸʄʆʂ ʄʃɽʂʆʇʀʊɸʖʑʀʍ 

 

REGRESSION PHENOMENON OF IMMUNE FUNCTION  DURING PREGNANCY  

IN FEMALE  MAMMALS  

 

Éɸʭʤʘʜʠʝʚ ɻ. ʄ.  

ʜïʨ ʚʝʪʝʨʠʥʘʨ. ʥʘʫʢ  

ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 ʛ. ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ, ʈʦʩʩʠʷ, ahmadievgm@mail.ru  

ÉAkhmadiev G. 

Dr. habil., Kazan (Volga) Federal University 

Naberezhnye Chelny, Russia, ahmadievgm@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʷʚʣʷʶʪʩʷ ʭʠʤʠʯʝʩʢʠʝ, ʪʝʭʥʦʛʝʥʥʳʝ ʠ ʙʠʦʛʝʥʥʳʝ (ʠʤʤʫʥʦʛʝʥʥʳʝ) ʚʝʱʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʜʦʣʛʦʚʨʝʤʝʥʥʳʤ ʩʪʨʝʩʩʘʤ. ɼʦʣʛʦʚʨʝʤʝʥʥʳʝ ʩʪʨʝʩʩʳ 

ʧʨʠʚʦʜʷʪ ʢ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ: ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʛʠʧʦʪʘʣʘʤʦï

ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʩʠʩʪʝʤʝ ʠ ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʠ ʚʦʟʥʠʢʘʶʪ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʳʝ 

ʩʦʩʪʦʷʥʠʷ, ʘ ʵʪʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʠ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʟʣʠʯʥʦʡ 

ʵʪʠʦʣʦʛʠʠ, ʧʨʦʷʚʣʷʶʱʠʭ ʨʝʛʨʝʩʩʠʝʡ ʠʤʤʫʥʥʳʭ ʬʫʥʢʮʠʠ ʫ ʩʘʤʦʢ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʧʝʨʠʦʜ 

ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝʠʟʚʝʩʪʥʦʝ ʨʘʥʝʝ ʷʚʣʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʠʤʤʫʥʥʳʭ ʬʫʥʢʮʠʠ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʦʨʛʘʥʠʟʤʝ ʢʘʢ ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ 

ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʝʥʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʘʷ ʨʝʛʨʝʩʩʠʷ ʝʛʦ ʬʫʥʢʮʠʠ ʠʤʤʫʥʥʦʛʦ 

ʢʘʯʝʩʪʚʘ (ʘʣʛʦʨʠʪʤʘ), ʚʳʨʘʞʘʶʱʘʷʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ (ʩʠʥʭʨʦʥʥʦʩʪʠ) ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ, ʢʦʪʦʨʦʡ ʠʟʤʝʥʷʝʪʩʷ ʧʨʠ ʩʜʚʠʛʘʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚ ʥʦʨʤʝ ʠ ʧʘʪʦʣʦʛʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

 

Abstract. The decrease immunobiological protection of mammals are chemical, manmade and 

biogenic (immunogenic) organic matter, leading to long-term stress. Permanent stresses lead to 

psychophysiological disorders: cerebral cortex and the hypothalamusïpituitaryïadrenal system and 

thereby arise and immunodeficiency, and this subsequently leads to occurrence of diseases of 

different etiology, exhibit immune regression function in female mammals during pregnancy. 

We have found previously unknown phenomenon of regression of immune function of 

mammals, consists in the fact that in the body as an immunobiological system has multiple 

relatively constant regression of its quality of immune function (algorithm), which is expressed as a 

function (synchronism) their quantitative characteristics, the severity of which varies with shifts 

functional status in normal and pathological pregnancy. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʚʣʝʥʠʝ, ʨʝʛʨʝʩʩʠʷ, ʠʤʤʫʥʥʘʷ ʬʫʥʢʮʠʷ, ʙʝʨʝʤʝʥʥʦʩʪʴ, ʩʘʤʢʘ, 

ʤʣʝʢʦʧʠʪʘʶʱʠʝ. 

 

Keywords: appearance, regression, immune function, pregnancy, female mammals.  

 

ʋʯʝʥʳʤʠ ʈʦʩʩʠʠ ʠ ʉʐɸ ʨʘʥʝʝ ʙʳʣʘ ʥʘʡʜʝʥʘ ʩʚʷʟʴ ʠʟʤʝʥʝʥʠʡ ʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʝ ʩ 

ʨʝʛʨʝʩʩʠʝʡ, ʧʨʦʙʣʝʤʘʤʠ ɾʂʊ ʠ ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ ʧʦʚʝʜʝʥʠʷʤʠ ʫ ʜʝʪʝʡ ʚʧʝʨʚʳʝ ʛʦʜʳ ʞʠʟʥʠ 

(1ï2). 
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ʆʜʥʘʢʦ, ʚʧʝʨʚʳʝ ʙʫʜʫʱʝʝ ʧʦʪʦʤʩʪʚʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʵʪʠʤʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʚ ʧʝʨʠʦʜ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʚ ʬʦʨʤʝ ʢʦʥʪʘʢʪʘ, ʭʠʤʠʯʝʩʢʠʤʠ, 

ʪʝʭʥʦʛʝʥʥʳʤʠ ʠ ʙʠʦʛʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʚʦʟʜʫʭʝ, ʚʦʜʝ ʠ ʧʨʦʜʫʢʪʘʭ 

ʧʠʪʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʩʘʤʦʢ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʣʘʮʝʥʪʘʨʥʳʡ ʙʘʨʴʝʨ, ʠʤʝʶʱʠʡ ʨʘʟʣʠʯʥʦʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʚʳʙʨʦʩʘʤ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ, ʭʠʤʠʯʝʩʢʦʝ, 

ʪʝʭʥʦʛʝʥʥʦʝ ʠʣʠ ʙʠʦʛʝʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ɺʳʙʨʘʩʳʚʘʝʤʳʝ ʭʠʤʠʯʝʩʢʠʝ, ʪʝʭʥʦʛʝʥʥʳʝ ʠ 

ʙʠʦʛʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʠʤʝʶʱʠʝ ʦʨʛʘʥʠʯʝʩʢʦʝ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ, ʘ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʩʘʤʦʢ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʧʝʨʠʦʜ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʚʢʣʶʯʘʶʪʩʷ ʚ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ʇʨʠʩʫʪʩʪʚʠʝ ʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ çʤʘʪʴïʧʣʦʜè ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʨʘʟʣʠʯʥʳʭ 

ʚʝʱʝʩʪʚ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʜʘʣʴʥʝʡʰʝʤ ʨʦʩʪʝ, ʨʘʟʚʠʪʠʠ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʤʘʪʝʨʠ 

ʠ ʧʣʦʜʘ [1ï6].  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʷʚʣʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʠʤʤʫʥʥʳʭ ʬʫʥʢʮʠʠ ʚ 

ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩʘʤʦʢ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 

ʈʝʘʢʪʠʚʥʦʩʪʴ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ çʤʘʪʴ ð ʧʣʦʜ ð ʥʦʚʦʨʦʞʜʝʥʥʳʡè 

ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʬʦʨʤʝ ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʢʘʢ ʥʝʤʝʜʣʝʥʥʦʛʦ, ʪʘʢ ʠ 

ʟʘʤʝʜʣʝʥʥʦʛʦ ʪʠʧʘ. ʇʨʦʷʚʣʝʥʠʝ ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ 

ʤʘʪʝʨʠʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʪʘʢ ʠ ʧʣʦʜʘ ʚ ʬʦʨʤʝ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. ɸʣʣʝʨʛʠʯʝʩʢʠʝ 

ʨʝʘʢʮʠʠ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʦʩʪʘʚʘ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ, ʬʫʥʢʮʠʠ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʦʚʠ. ʀʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ, ʩʚʦʡʩʪʚ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʪʨʘʞʘʶʪʩʷ ʠ ʥʘ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘʭ ʦʨʛʘʥʦʚ, 

ʢʘʢ ʤʘʪʝʨʠʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʪʘʢ ʠ ʧʣʦʜʘ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʩʝ ʵʪʦ ʚʦʟʤʦʞʥʦ ʧʨʠʚʦʜʠʪ ʢ 

ʠʩʯʝʟʥʦʚʝʥʠʶ ʟʘʱʠʪʥʳʭ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚ ʢʨʦʚʠ, ʚʦʟʤʦʞʥʦ ʜʘʞʝ ʚ ʤʦʣʦʟʠʚʝ, ʢʘʢ 

ʞʠʚʦʪʥʳʭïʤʘʪʝʨʝʡ, ʪʘʢ ʠ ʠʭ ʧʦʪʦʤʩʪʚʘ ʚ ʨʘʥʥʠʝ ʧʝʨʠʦʜʳ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʇʦʩʪʫʧʠʚʰʠʝ, ʭʠʤʠʯʝʩʢʠʝ, ʪʝʭʥʦʛʝʥʥʳʝ ʠ ʙʠʦʛʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʦʨʛʘʥʠʯʝʩʢʦʝ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʨʝʮʝʧʪʦʨʘʤʠ ʢʣʝʪʦʢ, ʘ 

ʥʝʢʦʪʦʨʳʝ ʜʘʞʝ ʩ ʬʝʨʤʝʥʪʘʤʠ ʠ ʛʦʨʤʦʥʘʤʠ, ʘ ʜʘʣʝʝ ʧʦʩʪʫʧʘʶʪ ʚ ʮʠʪʦʧʣʘʟʤʫ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʘʧʧʘʨʘʪ (ʛʝʥʦʤ) ʢʣʝʪʢʠ. 

ʀʟʤʝʥʝʥʠʝ ʛʝʥʦʤʘ ʢʣʝʪʢʠ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʧʦʚʨʝʞʜʝʥʠʷ ʠʭ ʩʪʨʫʢʪʫʨ ʥʘ ʧʦʯʚʝ ʧʦʚʳʰʝʥʠʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʭʠʤʠʯʝʩʢʠʤ, ʪʝʭʥʦʛʝʥʥʳʤ ʠ ʙʠʦʛʝʥʥʳʤ ʚʝʱʝʩʪʚʘʤ. ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʢʣʝʪʢʠ ʧʦʜʚʝʨʞʝʥʳ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ. ɿʘʛʨʷʟʥʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʢʣʝʪʦʢ, ʚʢʣʶʯʘʷ ʠ ʢʣʝʪʢʠ ʩʠʩʪʝʤʳ ʢʨʦʚʠ. ʉʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʢʣʝʪʦʢ ʠ ʫʩʢʦʨʝʥʠʝ ʛʠʙʝʣʠ ʢʣʝʪʦʢ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. ʂʣʝʪʢʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʤʘʪʝʨʠ ʠ ʧʣʦʜʘ ʨʝʘʛʠʨʫʶʪ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʘʣʣʝʨʛʝʥʘʤ ʠ ʘʥʪʠʛʝʥʘʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʠʟʤʝʥʷʶʪʩʷ ʬʫʥʢʮʠʠ ʢʣʝʪʦʢ ʞʝʣʝʟ ʚʥʫʪʨʝʥʥʝʡ ʩʝʢʨʝʮʠʠ ʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

ʉʦ ʩʪʦʨʦʥʳ ʥʝʨʚʥʦʡ ʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤ, ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ, ʤʘʪʝʨʠ ʠ ʧʣʦʜʘ ʠʩʧʳʪʳʚʘʝʪ 

ʤʥʦʛʦʩʪʦʨʦʥʥʝʝ ʨʝʛʨʝʩʩʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ (çʤʥʦʞʝʩʪʚʝʥʥʳʡ ʧʨʝʩʩè). ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʝʪ 

ʥʘʧʨʷʞʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʤʘʪʝʨʠʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʦʙʱʝʤ ʩʦʩʪʦʷʥʠʠ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʧʣʦʜʘ. ʇʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʤʘʪʝʨʠ ʥʘ ʬʦʨʤʠʨʫʶʱʠʡʩʷ ʧʣʦʜ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʘʪʦʣʦʛʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʡʩʷ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʤʠ ʨʦʜʘʤʠ ʚʩʣʝʜʩʪʚʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ 

ʧʣʦʜʘ. ʀʤʤʫʥʦʣʦʛʠʯʝʩʢʠʡ ʩʪʨʝʩʩ ʧʣʦʜʘ ʚʦʟʥʠʢʘʝʪ ʥʘ ʧʦʯʚʝ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ 

ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʙʘʨʴʝʨʘ ʚ ʩʠʩʪʝʤʝ çʤʘʪʴïʧʣʦʜè. ʅʘʨʫʰʝʥʠʶ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʙʘʨʴʝʨʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʣʘʮʝʥʪʳ ʚʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʭʠʤʠʯʝʩʢʠʭ, ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʙʠʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʚ ʢʨʦʚʠ ʤʘʪʝʨʠ, ʘ ʟʘʪʝʤ ʚ ʢʨʦʚʠ ʧʣʦʜʘ ʠ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʫ ʧʦʪʦʤʩʪʚʘ ʚ ʨʘʥʥʠʝ ʧʝʨʠʦʜʳ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ.  ɺ ʙʫʜʫʱʝʤ, ʥʘ ʧʦʯʚʝ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ, ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʥʘʨʫʰʝʥʠʷ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ çʤʘʪʴïʧʣʦʜè, ʚʩʝ ʵʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʤʫ ʢʦʥʬʣʠʢʪʫ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʤʦʛʫʪ ʧʨʦʠʟʦʡʪʠ ʵʤʙʨʠʦʥʘʣʴʥʘʷ 
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ʩʤʝʨʪʥʦʩʪʴ, ʧʨʝʨʳʚʘʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ (ʘʙʦʨʪʳ), ʤʝʨʪʚʦʨʦʞʜʝʥʠʝ ʠ ʚʨʦʞʜʝʥʥʳʝ ʘʥʦʤʘʣʠʠ. 

ʇʦʩʣʝʜʥʠʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʨʦʞʜʝʥʠʝʤ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʥʝʟʨʝʣʦʛʦ ʧʦʪʦʤʩʪʚʘ, 

ʩʨʝʜʠ ʢʦʪʦʨʦʛʦ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʥʥʷʷ ʩʤʝʨʪʥʦʩʪʴ, ʚʦʟʥʠʢʘʶʱʘʷ ʥʘ ʧʦʯʚʝ ʩʥʠʞʝʥʠʷ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ. ʇʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʦʪʦʤʩʪʚʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʷʚʣʷʝʪʩʷ ʠʩʯʝʟʥʦʚʝʥʠʝ ʟʘʱʠʪʥʳʭ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭïʤʘʪʝʨʝʡ ʠ ʠʭ 

ʧʦʪʦʤʩʪʚʘ ʚ ʨʘʥʥʠʝ ʧʝʨʠʦʜʳ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. ʌʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʦʧʨʝʜʝʣʷʶʪ ʩʦʩʪʦʷʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ ʤʘʪʝʨʠ ʠ ʧʣʦʜʘ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʭ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʠ ʧʨʠʚʦʜʠʪ ʟʘʢʦʥʦʤʝʨʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ çʤʘʪʴïʧʣʦʜïʥʦʚʦʨʦʞʜʝʥʥʳʡè ʚʩʣʝʜʩʪʚʠʝ ʠʩʯʝʟʥʦʚʝʥʠʷ ʟʘʱʠʪʥʳʭ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʤʘʪʝʨʝʡ ʠ ʠʭ ʧʦʪʦʤʩʪʚʘ ʚ ʨʘʥʥʠʡ ʧʝʨʠʦʜ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʘʤʝʨʠʢʘʥʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʘʰʣʠ ʥʦʚʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, 

ʩʚʷʟʳʚʘʶʱʠʝ ʘʫʪʠʩʪʠʯʝʩʢʫʶ ʨʝʛʨʝʩʩʠʶ ʩ ʦʜʥʦʡ ʠʟ ʬʦʨʤ ʠʤʤʫʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ, 

ʠʟʤʝʥʝʥʠʷʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʪʷʞʝʣʳʤʠ ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ ʧʦʚʝʜʝʥʠʷʤʠ ʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ 

ɾʂʊ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʩʚʷʟʴ ʤʝʞʜʫ ʘʫʪʠʟʤʦʤ, ʦʩʦʙʝʥʥʦ ʨʝʛʨʝʩʩʠʚʥʳʤ, ʠ ʘʥʦʨʤʘʣʴʥʳʤʠ 

ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ. ɺ ʭʦʜʝ ʥʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʜʝʪʝʡ ʩ ʘʫʪʠʟʤʦʤ ʙʳʣ ʦʙʥʘʨʫʞʝʥ 

ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʢʣʶʯʝʚʳʭ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʜʝʥʜʨʠʪʥʳʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʚʷʟʳʚʘʝʪ ʵʪʫ ʠʤʤʫʥʥʫʶ ʧʘʪʦʣʦʛʠʶ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʤʦʟʞʝʯʢʦʚʦʡ ʤʠʥʜʘʣʠʥʳ, 

ʯʘʩʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʢʦʪʦʨʘʷ ʢʦʥʪʨʦʣʠʨʫʝʪ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʨʝʘʢʮʠʠ. 

ɼʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ ʠʛʨʘʶʪ ʦʩʦʙʝʥʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʤʤʫʥʥʦʡ ʨʝʘʢʮʠʠ ʥʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʙʦʣʝʟʥʝʪʚʦʨʥʳʝ ʤʠʢʨʦʙʳ, ʘ ʪʘʢʞʝ ʥʦʨʤʘʣʴʥʳʝ ʙʘʢʪʝʨʠʠ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʥʦ ʩʚʷʟʳʚʘʝʪ ʵʪʫ ʧʘʪʦʣʦʛʠʶ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 

ʢʦʪʦʨʘʷ ʢʦʥʪʨʦʣʠʨʫʝʪ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʨʝʘʢʮʠʠ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʩʣʫʯʘʷʭ ʦʧʠʩʳʚʘʶʪʩʷ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʨʘʟʚʠʪʠʝ ʜʝʪʝʡ ʩ 

ʘʫʪʠʟʤʦʤ ʢʘʞʝʪʩʷ ʥʦʨʤʘʣʴʥʳʤ ʚʧʝʨʚʳʝ ʦʜʠʥ ʠʣʠ ʜʚʘ ʛʦʜʘ ʠʭ ʞʠʟʥʠ. ɿʘʪʝʤ ʦʥʠ 

ʨʝʛʨʝʩʩʠʨʫʶʪ, ʪʝʨʷʶʪ ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʥʘʚʳʢʠ, ʦʩʦʙʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ 

ʩʦʮʠʘʣʴʥʳʭ ʩʚʷʟʝʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʣʠ ʪʘʢʫʶ ʤʦʜʝʣʴ ʘʫʪʠʟʤʘ ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʙʣʝʤ, ʪʘʢʠʭ ʢʘʢ ʜʠʩʬʫʥʢʮʠʷ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʦʢʪʦʨʘ ʕʰʚʫʜ (ʉʐɸ) ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 57 ʤʘʣʳʰʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 2 

ʜʦ 3 ʣʝʪ ʩ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʘʫʪʠʩʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ. ʀʟ ʥʠʭ ʫ 26 ʜʝʪʝʡ ʩʠʤʧʪʦʤʳ ʘʫʪʠʟʤʘ 

ʧʨʦʷʚʣʷʣʠʩʴ ʫʞʝ ʩ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ. ɽʱʝ 31 ʙʳʣʠ ʦʧʠʩʘʥʳ ʠʭ ʨʦʜʠʪʝʣʷʤʠ ʢʘʢ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʚʰʠʝ ʪʠʧʠʯʥʦʝ ʨʘʥʥʝʝ ʨʘʟʚʠʪʠʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʝʛʨʝʩʩʦʤ ʥʘ ʚʪʦʨʦʤ ʛʦʜʫ 

ʞʠʟʥʠ. ɺ ʢʘʯʝʩʪʚʝ ʩʨʘʚʥʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢʞʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 29 ʪʠʧʠʯʥʦ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʜʝʪʝʡ ʷʩʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʚʟʷʣʠ ʦʙʨʘʟʮʳ ʢʨʦʚʠ, ʦʮʝʥʠʣʠ 

ʧʦʚʝʜʝʥʠʝ ʠ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʚʩʝʭ ʜʝʪʝʡ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʣʠ ʩʢʘʥʠʨʦʚʘʥʠʝ ʠʭ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʛʥʠʪʥʦïʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ (ʄʈʊ). 

ʆʥʠ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʜʝʪʠ ʩ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʘʫʪʠʩʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʠʤʝʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʦʢ, ʯʝʤ ʦʙʳʯʥʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʜʝʪʠ 

ʷʩʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɹʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʜʥʦʛʦ ʠʟ ʪʠʧʦʚ ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʦʢ 

(plastmacytoid) ʙʳʣ ʩʚʷʟʘʥ ʩ ʨʘʟʚʠʪʠʝʤ ʨʝʛʨʝʩʩʠʠ, ʪʦ ʝʩʪʴ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ 

ʘʫʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʊʘʢʞʝ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʪʘʢʠʤ ʧʦʟʜʥʠʤ ʧʦʷʚʣʝʥʠʝʤ 

ʢʘʨʪʠʥʳ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʤʦʟʞʝʯʢʦʚʦʡ ʤʠʥʜʘʣʠʥʳ. ʇʨʝʜʳʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʣʠ ʩʚʷʟʴ ʤʝʞʜʫ ʫʚʝʣʠʯʝʥʠʝʤ ʵʪʦʡ ʯʘʩʪʠ ʤʦʟʛʘ ʠ ʘʫʪʠʟʤʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʩʦʮʠʘʣʴʥʦʡ ʥʝʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʪʨʝʚʦʞʥʦʩʪʴʶ. 

ʂʦʣʣʝʢʪʠʚ ʫʯʝʥʳʭ ʠʟ ʉʐɸ ʚʦ ʛʣʘʚʝ ʩ ʜʦʢʪʦʨʦʤ ʕ ʚhʫʜ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʜʝʪʠ ʩ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʦʢ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʙʦʣʝʝ ʪʷʞʝʣʳʝ ʬʦʨʤʳ 

ʧʦʚʪʦʨʷʶʱʝʛʦʩʷ ʧʦʚʝʜʝʥʠʷ. ʆʥʠ ʪʘʢʞʝ ʯʘʱʝ ʩʪʨʘʜʘʣʠ ʦʪ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʧʦʨʦʚ. ɺ 

ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ ʧʦʛʣʦʱʘʶʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʙʘʢʪʝʨʠʡ 
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ð ʢʘʢ ʦʧʘʩʥʳʭ ʤʠʢʨʦʙʦʚ, ʪʘʢ ʠ ʥʦʨʤʘʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʧʠʱʝʚʘʨʝʥʠʷ. ʆʥʠ ʧʝʨʝʥʦʩʷʪ ʵʪʠ 

ʙʘʢʪʝʨʠʠ ʚ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʠʤʤʫʥʥʳʭ ʦʪʚʝʪʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ   ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʢʠʰʝʯʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ ʠ ʠʤʤʫʥʥʳʤʠ 

ʨʝʘʢʮʠʷʤʠ. ɽʩʣʠ ʵʪʠ ʠʤʤʫʥʥʳʝ ʢʣʝʪʢʠ ʥʝʧʨʘʚʠʣʴʥʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʢʠʰʝʯʥʳʝ ʙʘʢʪʝʨʠʠ, ʵʪʦ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʦʩʧʘʣʝʥʠʶ. ʀʟʤʝʥʝʥʠʷ ʚ ʬʫʥʢʮʠʠ ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʦʢ ʤʦʞʝʪ ʦʢʘʟʘʪʴ 

ʚʣʠʷʥʠʝ ʠ ʥʘʨʫʰʠʪʴ ʤʥʦʛʠʝ ʠʤʤʫʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʚʢʣʶʯʘʷ ʘʢʪʠʚʘʮʠʶ ʊïʢʣʝʪʦʢ ʠ 

ʧʨʦʜʫʮʠʨʦʚʘʥʠʝ ʘʫʪʦʘʥʪʠʪʝʣ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʷʚʣʷʶʪʩʷ 

ʜʠʩʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʧʨʠ ʘʫʪʠʟʤʝ. ʇʨʝʜʳʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʣʠ ʥʝʢʦʪʦʨʳʝ ʛʝʥʳ 

ʘʫʪʠʟʤʘ, ʢʘʢ ʩ ʬʫʥʢʮʠʝʡ ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʦʢ, ʪʘʢ ʠ ʩ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ɾʂʊ. 

 ʆʥʠ ʙʫʜʫʪ ʦʮʝʥʠʚʘʪʴ ʧʨʦʙʠʦʪʠʯʝʩʢʫʶ ʪʝʨʘʧʠʶ ʢʘʢ ʤʝʪʦʜ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʦʨʤʘʣʴʥʦʡ 

ʬʫʥʢʮʠʠ ɾʂʊ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʝʣʠ ʞʠʚʦʪʥʳʭ, ʯʪʦʙʳ ʣʫʯʰʝ ʧʦʥʷʪʴ, 

ʢʘʢ ʠʤʤʫʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ 

ʘʫʪʠʟʤʘ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʥʠʞʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʦʪʦʤʩʪʚʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʥʜʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʚʩʣʝʜʩʪʚʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ 

(ʢʨʦʚʠ, ʣʠʤʬʳ ʠ ʤʝʞʢʣʝʪʦʯʥʦʡ ʞʠʜʢʦʩʪʠ) ʩ ʭʠʤʠʯʝʩʢʠʤʠ, ʪʝʭʥʦʛʝʥʥʳʤʠ ʠ ʙʠʦʛʝʥʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠ ʚʦʟʥʠʢʘʶʪ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʡ ʛʝʥʦʤʘ (ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ), ʘ ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʢʣʝʪʦʯʥʳʭ ʠ ʛʫʤʦʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ 

ʟʘɦʠʪʳ, ʘ ʜʘʣʝʝ ʠʩʯʝʟʘʶʪ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʚ ʢʨʦʚʠ ʠ ʤʦʣʦʟʠʚʝ ʚ ʩʠʩʪʝʤʝ ʤʘʪʴï 

ʥʦʚʦʨʦʞʜʝʥʥʳʡ. ʇʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ 

ʜʦʣʛʦʚʨʝʤʝʥʥʳʝ, ʭʠʤʠʯʝʩʢʠʝ, ʪʝʭʥʦʛʝʥʥʳʝ ʠ ʙʠʦʛʝʥʥʳʝ (ʠʤʤʫʥʦʛʝʥʥʳʝ) ʩʪʨʝʩʩʳ, ʢʦʪʦʨʳʝ 

ʧʨʠʚʦʜʷʪ ʢ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ: ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʛʠʧʦʪʘʣʘʤʦ-

ʛʠʧʦʬʠʟʘʨʥʦïʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʩʠʩʪʝʤʝ ʠ ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʠ ʚʦʟʥʠʢʘʶʪ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʳʝ 

ʩʦʩʪʦʷʥʠʷ, ʘ ʵʪʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʠ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʟʣʠʯʥʦʡ 

ʵʪʠʦʣʦʛʠʠ. 

ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝʠʟʚʝʩʪʥʦʝ ʨʘʥʝʝ ʷʚʣʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʠʤʤʫʥʥʳʭ ʬʫʥʢʮʠʠ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʦʨʛʘʥʠʟʤʝ ʢʘʢ ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʦʡ  ʩʠʩʪʝʤʝ 

ʠʤʝʝʪʩʷ  ʤʥʦʞʝʩʪʚʝʥʥʘʷ  ʦʪʥʦʩʠʪʝʣʴʥʦ  ʧʦʩʪʦʷʥʥʘʷ  ʨʝʛʨʝʩʩʠʷ ʝʛʦ ʬʫʥʢʮʠʠ ʠʤʤʫʥʥʦʛʦ 

ʢʘʯʝʩʪʚʘ (ʘʣʛʦʨʠʪʤʘ), ʚʳʨʘʞʘʶʱʘʷʩʷ  ʚ ʟʘʚʠʩʠʤʦʩʪʠ (ʩʠʥʭʨʦʥʥʦʩʪʠ) ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʪʝʧʝʥʴ  ʚʳʨʘʞʝʥʥʦʩʪʠ, ʢʦʪʦʨʦʡ ʠʟʤʝʥʷʝʪʩʷ ʧʨʠ ʩʜʚʠʛʘʭ  ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚ ʥʦʨʤʝ ʠ ʧʘʪʦʣʦʛʠʠ  ʙʝʨʝʤʝʥʥʦʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʅʝʢʦʪʦʨʳʝ ʙʝʣʢʠ ʞʠʚʦʪʥʳʭ, ʨʘʩʪʚʦʨʠʤʳʝ ʚ ʥʦʨʤʝ, ʤʦʛʫʪ ʠʥʦʛʜʘ 

ʧʦʣʠʤʝʨʠʟʦʚʘʪʴʩʷ ʠ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʚʠʜʝ ʚʥʫʪʨʠï ʠʣʠ ʚʥʝʢʣʝʪʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ ʠʣʠ ʙʣʷʰʝʢ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʟʥʠ.  ɸʤʠʣʦʠʜʥʳʝ ʙʦʣʝʟʥʠ, ʠʣʠ ʘʤʠʣʦʠʜʦʟʳ, ʥʝ ʧʦʜʜʘʶʪʩʷ ʣʝʯʝʥʠʶ. 

ɸʛʨʝʛʘʪʳ ʈʛʈ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʥʠʢʘʣʴʥʳʡ ʧʨʠʤʝʨ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʘʛʝʥʪʘ ʙʝʟ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʧʨʦʛʨʘʤʤʳ ʚ ʚʠʜʝ ɼʅʂ ʠʣʠ ʈʅʂ. ʇʨʠʦʥʥʳʝ ʙʦʣʝʟʥʠ ʨʝʜʢʠ, ʦʜʥʘʢʦ ʥʝʜʘʚʥʷʷ ʵʧʠʟʦʦʪʠʷ 

ʛʫʙʯʘʪʦʡ ʵʥʮʝʬʘʣʦʧʘʪʠʠ ʢʦʨʦʚ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʥʘʥʝʩʣʘ ʤʥʦʛʦʤʠʣʣʠʘʨʜʥʳʡ ʫʨʦʥ 

ʵʢʦʥʦʤʠʢʝ, ʠ ʧʦʩʪʘʚʠʣʘ ʧʦʜ ʫʛʨʦʟʫ ʞʠʟʥʠ ʣʶʜʝʡ ʚ ʩʚʷʟʠ ʩ ʦʧʘʩʥʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʵʪʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ ʯʝʣʦʚʝʢʫ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʚ ʧʠʱʫ ʛʦʚʷʜʠʥʳ. 

ɸʤʠʣʦʠʜʳ ʥʝ ʚʩʝʛʜʘ ʩʚʷʟʘʥʳ ʩ ʙʦʣʝʟʥʴʶ. ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʘʤʠʣʦʠʜʦʚ 

ʙʝʣʢʦʤ ʉʈɽɺ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʩʥʦʚʫ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ. ɸʤʠʣʦʠʜʳ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʝ ʙʘʢʪʝʨʠʡ ʠ ʛʨʠʙʦʚ, ʚ ʦʙʦʣʦʯʢʝ ʷʠʮ ʥʘʩʝʢʦʤʳʭ ʠ ʨʳʙ. 

 

Abstract. Priones are an absolutely new class of infectious agents, which basically differs 

from protozoa, bacteriumôs, fungus and viral agents. They can evoke genetic, infectious and 

sporadic diseases with obligatory disturbance of the brain. The conversion of prione protein because 

of nature structure disturbance is the fundamental reason for a display of pathogenecity this protein.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʠʦʥʥʳʝ ʙʦʣʝʟʥʠ, ʘʤʠʣʦʠʜʳ, ʛʫʙʯʘʪʘʷ ʵʥʮʝʬʦʣʘʧʘʪʠʷ.  

 

Keywords: prion diseases, amyloidosis, spongiform encephalopathy. 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ð ʘʢʪʫʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ, 

ʢʦʪʦʨʘʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʧʘʜʝʞʘ ʞʠʚʦʪʥʳʭ, ʥʘʥʦʩʷ ʫʱʝʨʙ ʩʝʣʴʩʢʦʤʫ 

ʭʦʟʷʡʩʪʚʫ ʠ ʵʢʦʥʦʤʠʢʝ ʛʦʩʫʜʘʨʩʪʚʘ [1]. 

ʇʨʠʦʥʳ ð ʥʦʚʳʡ ʢʣʘʩʩ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʧʘʪʦʛʝʥʦʚ. ʆʥʠ ʥʝ ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʦʡ 

ʥʫʢʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʠ ʧʦʵʪʦʤʫ ʥʝ ʜʦʣʞʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʥʬʝʢʮʠʠ [2]. 

ʇʨʠʦʥʳ ʚʳʟʳʚʘʶʪ ʟʘʙʦʣʝʚʘʥʠʷ ð ʪʨʘʥʩʤʠʩʩʠʚʥʳʝ ʛʫʙʯʘʪʳʝ ʵʥʮʝʬʘʣʦʧʘʪʠʠ (ʊɻʕ) ʫ 

ʨʘʟʣʠʯʥʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ [2, ʩ. 57]. ʈʘʟʚʠʪʠʝ ʧʨʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʞʝʪ ʜʣʠʪʩɹʷ 10 ʣʝʪ 

ʠ ʙʦʣʝʝ, ʧʨʝʞʜʝ ʯʝʤ ʩʠʤʧʪʦʤʳ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʦʷʚʷʪʩʷ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʪʝʩʪʳ ʥʝ ʠʤʝʶʪ ʪʘʢʠʭ ʚʘʞʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʢ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʩʢʦʨʦʩʪʴ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʙʝʣʢʦʚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʦʛʦ ʪʝʩʪʘ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʥʴʰʝ ʚʳʷʚʠʪʴ, 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʠ ʣʝʯʝʥʠʝ ʙʦʣʝʟʥʝʡ [3]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʟʚʝʩʪʥʦ ʰʝʩʪʴ ʧʨʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ, ʚʢʣʶʯʘʶʱʠʭ:  

- ʩʢʨʝʡʧʠ ʦʚʝʮ ʠ ʢʦʟ, 

- ʪʨʘʥʩʤʠʩʩʠʚʥʫʶ ʵʥʮʝʬʘʣʦʧʘʪʠʶ ʥʦʨʦʢ, 

- ʭʨʦʥʠʯʝʩʢʫʶ ʠʟʥʫʨʷʶʱʫʶ ʙʦʣʝʟʥʴ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʦʣʝʥʝʡ ʠ ʣʦʩʝʡ, 

- ʛʫʙʢʦʦʙʨʘʟʥʫʶ ʵʥʮʝʬʘʣʦʧʘʪʠʶ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, 

- ʛʫʙʢʦʦʙʨʘʟʥʫʶ ʵʥʮʝʬʘʣʦʧʘʪʠʶ ʢʦʰʝʢ, 

- ʛʫʙʢʦʦʙʨʘʟʥʫʶ ʵʥʮʝʬʘʣʦʧʘʪʠʶ ʵʢʟʦʪʠʯʝʩʢʠʭ ʢʦʧʳʪʥʳʭ [4, ʩ. 289]. 

 

ʉʢʨʝʡʧʠ ð ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʜʣʝʥʥʫʶ ʚʠʨʫʩʥʫʶ ʠʥʬʝʢʮʠʶ ʦʚʝʮ ʠ ʢʦʟ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʧʦʨʘʞʝʥʠʝʤ ʎʅʉ ʩ ʨʘʟʚʠʪʠʝʤ ʛʫʙʢʦʦʙʨʘʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʚʳʨʘʞʘʶʱʘʷʩʷ ʩʠʣʴʥʳʤ ʢʦʞʥʳʤ ʟʫʜʦʤ, ʥʘʨʫʰʝʥʠʝʤ ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʧʦʭʦʜʢʠ, ʢʦʪʦʨʳʝ ʤʝʜʣʝʥʥʦ ʧʨʦʛʨʝʩʩʠʨʫʶʪ ʠ ʧʨʠʚʦʜʷʪ ʢ ʛʠʙʝʣʠ ʞʠʚʦʪʥʦʛʦ. ʉʢʨʝʡʧʠ ʙʳʣʦ 

ʦʜʥʠʤ ʠʟ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʠʟʫʯʘʣ ɺ. Sigurdsson ʠ ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ 

ʫʯʝʥʠʷ ʦ ʤʝʜʣʝʥʥʳʭ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʷʭ.  

ɺʦʟʙʫʜʠʪʝʣʴ. ɺʦʟʙʫʜʠʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʩʢʨʝʡʧʠïʘʛʝʥʪ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʧʨʦʯʥʫʶ ʩʚʷʟʴ ʩ 

ʢʣʝʪʦʯʥʳʤʠ ʤʝʤʙʨʘʥʘʤʠ ʭʦʟʷʠʥʘ.  ɽʱʝ ʙʦʣʝʝ 30 ʣʝʪ ʥʘʟʘʜ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʚʦʟʙʫʜʠʪʝʣʴ ʩʢʨʝʡʧʠ ʩʧʦʩʦʙʝʥ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʛʨʘʜʦʢʦʣʦʚʳʝ ʤʝʤʙʨʘʥʳ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʦʪʥʝʩʪʠ ʝʛʦ ʢ ʤʠʨʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. [5, p. 1178]. 

ʂʣʠʥʠʢʘ. ʉʢʨʝʡʧʠ ʫ ʨʘʟʣʠʯʥʳʭ ʞʠʚʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʢʫʙʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ 

ʥʝʦʜʠʥʘʢʦʚʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ. ʊʘʢ, ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʟʘʨʘʞʝʥʠʠ ʫ ʦʚʝʮ ʧʝʨʚʳʝ 

ʧʨʠʟʥʘʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʨʘʟʚʠʚʘʶʪʩʷ ʩʧʫʩʪʷ 2ï5 ʣʝʪ, ʘ ʠʥʦʛʜʘ ʠ ʙʦʣʝʝ. ʋ ʢʦʟ ʠʥʢʫʙʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʝʱʝ ʜʣʠʥʥʝʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʤʳʰʝʡ ʦʥ ʨʘʚʥʷʝʪʩʷ 4ï6 ʤʝʩ. ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʩʢʨʝʡʧʠ ʫ ʦʚʝʮ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʧʨʠʟʥʘʢʦʚ ʨʝʟʢʦʛʦ ʨʘʟʜʨʘʞʝʥʠʷ ʢʦʞʠ, ʞʠʚʦʪʥʳʝ 

ʪʨʫʪʩʷ ʦʙ ʠʟʛʦʨʦʜʠ, ʜʝʨʝʚʴʷ. ʀʟ-ʟʘ ʩʠʣʴʥʦʛʦ ʟʫʜʘ ʞʠʚʦʪʥʳʝ ʢʫʩʘʶʪ ʜʨʫʛ ʜʨʫʛʘ ʧʨʠ ʵʪʦʤ, 

ʩʢʫʩʳʚʘʷ ʫʯʘʩʪʢʠ ʢʦʞʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʜʘʥʥʳʝ ʞʠʚʦʪʥʳʝ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ 

ʚʦʟʙʫʜʠʤʦʩʪʴʶ, ʚ ʩʣʫʯʘʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʥʠʤ ʫ ʥʠʭ ʚʦʟʥʠʢʘʝʪ ʩʠʣʴʥʘʷ ʜʨʦʞʴ, ʥʦ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʥʘʦʙʦʨʦʪ ʥʘʙʣʶʜʘʣʘʩʴ ʚʷʣʦʩʪʴ ʠ ʜʘʞʝ ʩʦʥʣʠʚʦʩʪʴ. ɽʱʝ ʦʜʠʥ 

ʭʘʨʘʢʪʝʨʥʳʡ ʧʨʠʟʥʘʢ ʟʘʙʦʣʝʚʘʥʠʷ ð ʥʘʨʫʰʝʥʠʝ ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝʥʠʡ. ɺʥʘʯʘʣʝ 

ʧʦʷʚʣʷʝʪʩʷ ʩʧʦʪʳʢʘʶʱʘʷʩʷ ʧʦʭʦʜʢʘ (ʘʪʘʢʩʠʷ), ʘ ʟʘʪʝʤ ʥʝʩʧʦʩʧʦʩʦʙʥʦʩʪʴ ʞʠʚʦʪʥʦʛʦ ʩʪʦʷʪʴ.  

ʕʧʠʟʦʦʪʦʣʦʛʠʷ. ʉʢʨʝʡʧʠ ʠʟʚʝʩʪʥʘ ʚ ɽʚʨʦʧʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ 200 ʣʝʪ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʙʦʣʝʟʥʴ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ, ɸʟʠʠ, ʉʝʚʝʨʥʦʡ ʠ ʎʝʥʪʨʘʣʴʥʦʡ 

ɸʬʨʠʢʠ, ʖʞʥʦʡ ɸʤʝʨʠʢʠ ʠ ʚ 29 ʰʪʘʪʘʭ ʉʐɸ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʟʘʙʦʣʝʚʘʥʠʝ ʣʠʢʚʠʜʠʨʦʚʘʥʦ ʚ 

ɸʚʩʪʨʘʣʠʠ, ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ ʠ ʖʞʥʦʡ ɸʬʨʠʢʝ [6, ʩ. 193].  

ɼʠʘʛʥʦʩʪʠʢʘ ʩʢʨʝʡʧʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʜʘʥʥʳʭ ʢʣʠʥʠʢʠ, 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʎʅʉ ʠ ʙʠʦʧʨʦʙʳ ð ʟʘʨʘʞʝʥʠʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʚʠʨʫʩʫ ʩʢʨʝʡʧʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʚ ʙʣʠʞʘʡʰʝʝ 

ʚʨʝʤʷ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʞʠʟʥʝʥʥʳʭ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ 

ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 
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ʇʨʦʬʠʣʘʢʪʠʢʘ. ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʳ ʚ ʦʪʥʦʰʝʥʠʠ ʩʢʨʝʡʧʠ ʩʚʦʜʷʪʩʷ ʢ 

ʫʥʠʯʪʦʞʝʥʠʶ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʩʪʨʦʛʦʤʫ ʩʦʙʣʶʜʝʥʠʶ ʧʨʘʚʠʣ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʚʥʫʪʨʝʥʥʦʩʪʝʡ ʦʚʝʮ ʚ ʟʚʝʨʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ. 

ʃʝʯʝʥʠʝ ʥʝ ʨʘʟʨʘʙʦʪʘʥʦ [6, ʩ. 194ï195].  

 

ʊʨʘʥʩʤʠʩʩʠʚʥʘʷ ʵʥʮʝʬʘʣʦʧʘʪʠʷ ʥʦʨʦʢ ð ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʜʣʝʥʥʫʶ ʚʠʨʫʩʥʫʶ 

ʠʥʬʝʢʮʠʶ ʧʨʠʦʥʦʚʦʡ ʧʨʠʨʦʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʨʘʟʚʠʪʠʝʤ ʛʫʙʢʦʦʙʨʘʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩ 

ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤ ʘʩʪʨʦʮʠʪʦʟʦʤ ʠ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ.  

ɺʦʟʙʫʜʠʪʝʣʴ. ʅʝʦʙʳʯʘʡʥʘʷ ʣʝʛʢʦʩʪʴ ʧʝʨʝʜʘʯʠ ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʬʠʣʴʪʨʘʪʦʚ 

ʟʘʨʘʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʧʦʟʚʦʣʷʣʘ ʧʨʝʜʧʦʣʦʞʠʪʴ ʚʠʨʫʩʥʫʶ ʧʨʠʨʦʜʫ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʘʛʝʥʪʘ, ʢʦʪʦʨʳʡ ʢ ʪʦʤʫ ʞʝ ʩʚʦʙʦʜʥʦ ʧʨʦʭʦʜʠʣ ʯʝʨʝʟ ʛʨʘʜʦʢʦʣʦʚʳʝ ʤʝʤʙʨʘʥʥʳʝ ʬʠʣʴʪʨʳ. 

ɺʠʨʫʩ ʚʳʜʝʨʞʠʚʘʝʪ ʢʠʧʷʯʝʥʠʝ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ, ʫʩʪʦʡʯʠʚ ʢ ʋʌïʣʫʯʘʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 

253,7 ʥʤ, ʯʘʩʪʠʯʥʦ ʫʩʪʦʡʯʠʚ ʢ ʜʝʡʩʪʚʠʶ ʵʬʠʨʘ ʠ 10% ʨʘʩʪʚʦʨʫ ʬʦʨʤʘʣʠʥʘ, ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ 

ʛʦʨʷʯʝʤʫ ʬʝʥʦʣʫ ʠ ʧʨʦʥʘʟʝ. ʆʙʱʠʝ ʩʚʦʡʩʪʚʘ ʚʠʨʫʩʘ ʊʕʅ ʠ ʚʠʨʫʩʘ ʩʢʨʝʧʠ ʜʘʣʠ ʦʩʥʦʚʘʥʠʝ 

ʥʝʢʦʪʦʨʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʩʯʠʪʘʪʴ ʠʭ ʠʜʝʥʪʠʯʥʳʤʠ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʊʕʅ ʢʘʢ ʟʘʙʦʣʝʚʘʥʠʝ, 

ʨʘʟʚʠʚʘʶʱʝʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʝʜʘʥʠʷ ʥʦʨʢʘʤʠ ʥʝʧʨʦʚʘʨʝʥʥʳʭ ʚʥʫʪʨʝʥʥʦʩʪʝʡ ʦʚʝʮ, 

ʟʘʨʘʞʝʥʥʳʭ ʚʠʨʫʩʦʤ ʩʢʨʝʡʧʠ (Burger D., Hartsough G. ʂ., 1965, Marsh R. F., Hanson R. P., 

1969, p. 312). 

ʂʣʠʥʠʢʘ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʠ ʊʕʅ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 5 

ʤʝʩʷʮʝʚ ʜʦ 1 ʛʦʜʘ. ʅʘʠʙʦʣʝʝ ʨʘʥʥʠʤ ʧʨʠʟʥʘʢʦʤ ʟʘʙʦʣʝʚʘʥʠʷ ʩʣʫʞʠʪ ʠʟʤʝʥʝʥʠʝ ʚʥʝʰʥʝʛʦ 

ʚʠʜʘ ʞʠʚʦʪʥʦʛʦ: ʫ ʥʦʨʦʢ ʫʤʝʥʴʰʘʝʪʩʷ ʤʘʩʩʘ ʪʝʣʘ, ʠʟʤʝʥʷʝʪʩʷ ʚʦʣʦʩʷʥʦʡ ʧʦʢʨʦʚ, ʥʝʦʙʳʯʥʦ 

ʠʟʛʠʙʘʝʪʩʷ ʭʚʦʩʪ. ʍʘʨʘʢʪʝʨʥʳ ʩʚʦʝʦʙʨʘʟʥʳʝ ʧʦʜʝʨʛʠʚʘʥʠʷ ʟʘʜʥʠʭ ʣʘʧʦʢ. ɼʚʠʛʘʪʝʣʴʥʳʝ 

ʥʘʨʫʰʝʥʠʷ ʧʨʦʛʨʝʩʩʠʨʫʶʪ, ʜʚʠʞʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʥʝʩʢʦʣʴʢʦ ʟʘʤʝʜʣʝʥʥʳʤʠ, ʧʦʭʦʜʢʘ 

ʩʪʘʥʦʚʠʪʩʷ ʥʝʫʩʪʦʡʯʠʚʦʡ ʚ ʩʚʷʟʠ ʩ ʥʘʨʫʰʝʥʠʝʤ ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝʥʠʡ. ʋ ʦʜʥʦʡ ʯʘʩʪʠ 

ʥʦʨʦʢ ʥʘʙʣʶʜʘʶʪ ʨʘʟʚʠʪʠʝ ʘʛʨʝʩʩʠʚʥʦʩʪʠ, ʞʠʚʦʪʥʳʝ ʙʝʛʘʶʪ ʧʦ ʢʣʝʪʢʝ, ʯʘʩʪʦ ʩʦʚʝʨʰʘʶʪ 

ʢʨʫʛʦʚʳʝ ʜʚʠʞʝʥʠʷ ʠ ʢʫʩʘʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʭʚʦʩʪʳ, ʫ ʥʠʭ ʦʪʤʝʯʘʶʪʩʷ ʪʘʢʞʝ ʚʥʝʟʘʧʥʳʝ 

ʥʝʧʨʦʠʟʚʦʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʟʘʧʷʩʪʠʡ. ɼʨʫʛʘʷ ʯʘʩʪʴ ʙʦʣʴʥʳʭ ʥʦʨʦʢ ʩʪʘʥʦʚʠʪʩʷ, ʥʘʧʨʦʪʠʚ, 

ʨʦʙʢʠʤʠ, ʧʫʛʣʠʚʳʤʠ ʠ ʤʘʣʦʧʦʜʚʠʞʥʳʤʠ, ʦʥʠ ʚʩʝ ʯʘʱʝ ʚʧʘʜʘʶʪ ʚ ʩʦʥ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʢʦʪʦʨʦʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ [7, ʩ. 115]. 

ʕʧʠʟʦʦʪʦʣʦʛʠʷ. ʊʕʅ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʩʨʝʜʠ ʥʦʨʦʢ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʦʚ; ʫ ʱʝʥʢʦʚ ʠ 

ʤʦʣʦʜʥʷʢʘ ʙʦʣʝʟʥʴ ʥʝ ʦʧʠʩʘʥʘ, ʭʦʪʷ ʱʝʥʢʠ ʩʦʜʝʨʞʘʪʩʷ ʚʤʝʩʪʝ ʩ ʤʘʪʝʨʴʶ ʠ ʧʠʪʘʶʪʩʷ ʝʝ 

ʤʦʣʦʢʦʤ.  

ɼʠʘʛʥʦʩʪʠʢʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʢʣʠʥʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʷʭ, ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ: ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʦʩʪʘʥʦʚʢʠ 

ʙʠʦʧʨʦʙʳ (ʚʥʫʪʨʠʤʳʰʝʯʥʦʝ ʟʘʨʘʞʝʥʠʝ 20% ʩʫʩʧʝʥʟʠʝʡ ʤʦʟʛʘ, ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʠ 

ʩʝʣʝʟʝʥʢʠ). 

ʃʝʯʝʥʠʝ ʥʝ ʨʘʟʨʘʙʦʪʘʥʦ. 

ʇʨʦʬʠʣʘʢʪʠʢʘ. ʉʧʝʮʠʬʠʯʝʩʢʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʥʝ ʨʘʟʨʘʙʦʪʘʥʘ. ʀʟ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʝʨ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʝʨʝʚʦʜʠʪʴ ʧʨʠ ʧʦʜʦʟʨʝʥʠʠ ʥʘ ʊʕʅ ʞʠʚʦʪʥʳʭ ʚ ʠʟʦʣʷʪʦʨ ʜʦ ʫʙʦʡʥʦʛʦ 

ʧʝʨʠʦʜʘ. ʂʣʝʪʢʠ ʧʦʩʣʝ ʠʭ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʙʨʘʙʦʪʘʪʴ 5% ʨʘʩʪʚʦʨʦʤ ʩʝʨʥʦʢʘʨʙʦʣʦʚʦʡ ʩʤʝʩʠ, 

ʦʛʥʝʤ ʧʘʷʣʴʥʦʡ ʣʘʤʧʳ ʠʣʠ 20% ʨʘʩʪʚʦʨʦʤ ʭʣʦʨʥʦʡ ʠʟʚʝʩʪʠ. ʅʝʧʨʝʤʝʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ 

ʷʚʣʷʝʪʩʷ ʪʱʘʪʝʣʴʥʦʝ ʧʨʦʚʘʨʠʚʘʥʠʝ ʙʘʨʘʥʴʠʭ ʩʫʙʧʨʦʜʫʢʪʦʚ ʧʝʨʝʜ ʩʢʘʨʤʣʠʚʘʥʠʝʤ ʥʦʨʢʘʤ 

(Gibbs ʉ. J., Gajdusek D. ʉ., 1972; Marsh R. F., 1972, p. 98).  

 

ʍʨʦʥʠʯʝʩʢʘʷ ʠʟʥʫʨʷʶʱʘʷ ʙʦʣʝʟʥʴ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʥʝʚʦʣʝ ʦʣʝʥʷ ʠ ʣʦʩʷ ð ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʤʝʜʣʝʥʥʫʶ ʚʠʨʫʩʥʫʶ ʠʥʬʝʢʮʠʶ ʧʨʠʦʥʦʚʦʡ ʧʨʠʨʦʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʨʘʟʚʠʪʠʝʤ 

ʫ ʟʘʨʘʞʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʛʫʙʢʦʦʙʨʘʟʥʦʡ ʵʥʮʝʬʘʣʦʧʘʪʠʠ, ʢʦʪʦʨʘʷ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʣʝʪʘʣʴʥʦ. 

ɺʦʟʙʫʜʠʪʝʣʴ. ʀʥʬʝʢʮʠʦʥʥʘʷ ʧʨʠʨʦʜʘ ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʧʝʨʝʜʘʯʝʡ ʝʝ ʦʪ 

ʙʦʣʴʥʳʭ ʦʣʝʥʝʡ ʟʜʦʨʦʚʳʤ, ʘ ʪʘʢʞʝ ʭʦʤʷʯʢʘʤ ʧʫʪʝʤ ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ ʚʚʝʜʝʥʠʷ ʤʦʟʛʦʚʦʡ 

ʪʢʘʥʠ ʙʦʣʴʥʳʭ ʦʣʝʥʝʡ [8, ʩ. 465]. 
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ʂʣʠʥʠʢʘ. ʉʠʤʧʪʦʤʳ ʠ ʪʝʯʝʥʠʝ ʭʨʦʥʠʯʝʩʢʦʡ ʠʟʥʫʨʷʶʱʝʡ ʙʦʣʝʟʥʠ ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʥʝʚʦʣʝ ʦʣʝʥʝʡ ʠ ʣʦʩʝʡ ʠ ʩʢʨʝʡʧʠ ʫ ʦʚʝʮ ʠ ʢʦʟ ʦʯʝʥʴ ʩʭʦʜʥʳ.  

ʕʧʠʟʦʦʪʦʣʦʛʠʷ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʭʨʦʥʠʯʝʩʢʘʷ ʠʟʥʫʨʷʶʱʘʷ ʙʦʣʝʟʥʴ ʥʘʭʦʜʷʱʠʭʩʷ 

ʚ ʥʝʚʦʣʝ ʦʣʝʥʝʡ ʠ ʣʦʩʝʡ ʦʧʠʩʘʥʘ ʚ ʉʐɸ ʠ ʚ ʂʘʥʘʜʝ. ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʙʦʣʝʚʘʶʪ 

ʣʦʩʠ ʉʢʘʣʠʩʪʳʭ ʛʦʨ (Cervus elaphus nelsoni), ʯʝʨʥʦʭʚʦʩʪʳʝ ʦʣʝʥʠ (Odocoileus hemionus 

columbianus) ʠ ʦʣʝʥʠ ʠʟ ʨʦʜʘ ʤʘʟʘʤʦʚ [9, ʩ. 92].  

ɼʠʘʛʥʦʩʪʠʢʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʝ ʢʣʠʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʘʭ ʧʘʪʦʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʧʦʛʠʙʰʠʭ 

ʞʠʚʦʪʥʳʭ. 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʠ ʣʝʯʝʥʠʝ ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ [8, ʩ. 470].  

 

ɻʫʙʢʦʦʙʨʘʟʥʘʷ ʵʥʮʝʬʘʣʦʧʘʪʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ɻʕ ʂʈʉ) ð ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʤʝʜʣʝʥʥʫʶ ʚʠʨʫʩʥʫʶ ʠʥʬʝʢʮʠʶ ʧʨʠʦʥʦʚʦʡ ʪʨʘʥʩʤʠʩʩʠʚʥʦʡ ʙʦʣʝʟʥʠ ʚʟʨʦʩʣʦʛʦ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʣʠʪʝʣʴʥʳʤ, ʜʦ 2,5ï8 ʣʝʪ, ʠʥʢʫʙʘʮʠʦʥʥʳʤ 

ʧʝʨʠʦʜʦʤ ʠ ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʧʦʨʘʞʝʥʠʝʤ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʩʦ 100% 

ʣʝʪʘʣʴʥʦʩʪʴʶ. 

ɺʦʟʙʫʜʠʪʝʣʴ. ʉʝʛʦʜʥʷ ʫʩʪʘʥʦʚʣʝʥʦ ʤʥʦʛʠʤʠ ʫʯʝʥʳʤʠ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ ɻʕ ʂʈʉ ʷʚʠʣʦʩʴ 

ʨʝʟʫʣʴʪʘʪʦʤ ʵʢʩʧʦʟʠʨʦʚʘʥʠʷ ʥʘ ʢʨʫʧʥʦʤ ʨʦʛʘʪʦʤ ʩʢʦʪʝ ʩʢʨʝʡʧʠ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʣʩʷ ʚ ʤʷʩʦï

ʢʦʩʪʥʦʡ ʤʫʢʝ, ʫʧʦʪʨʝʙʣʷʝʤʦʡ ʚ ʨʘʮʠʦʥʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ.  

ʂʣʠʥʠʢʘ. ʇʨʠ ɻʕ ʚʳʷʚʣʷʝʤ ʪʨʠ ʪʠʧʘ ʥʝʨʚʥʳʭ ʷʚʣʝʥʠʡ. ʇʝʨʚʳʡ ʪʠʧ ʥʝʨʚʥʳʭ ʷʚʣʝʥʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʩʪʨʳʤ ʯʫʚʩʪʚʦʤ ʩʪʨʘʭʘ, ʥʝʨʚʦʟʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʞʠʚʦʪʥʦʝ ʚʭʦʜʠʪ ʚ 

ʧʦʤʝʱʝʥʠʝ, ʙʦʷʟʥʴ ʜʚʝʨʥʳʭ ʧʨʦʝʤʦʚ, ʘʛʨʝʩʩʠʚʥʦʩʪʠ. ɺʪʦʨʦʡ ʪʠʧ ʥʝʨʚʥʳʭ ʷʚʣʝʥʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʫ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʜʚʠʛʘʪʝʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ 

ʨʳʩʠʩʪʳʭ ʜʚʠʞʝʥʠʡ, çʟʘʛʨʝʙʘʥʠʷ ʧʝʨʝʜʥʠʤʠ ʢʦʥʝʯʥʦʩʪʷʤʠè, çʧʦʜʢʘʰʠʚʘʥʠʷè ʟʘʜʥʠʭ ð ʧʨʠ 

ʙʳʩʪʨʦʤ ʧʦʚʦʨʦʪʝ ʞʠʚʦʪʥʦʛʦ, ʧʘʜʝʥʠʝ, ʧʨʠʧʦʜʥʷʪʳʡ ʭʚʦʩʪ. ʊʨʝʪʠʡ ʪʠʧ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʘʨʫʰʝʥʠʝʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʢʦʛʜʘ ʫ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪʤʝʯʘʝʤ ʛʠʧʝʨʩʪʝʟʠʶ ʧʨʠ ʰʫʤʝ, 

ʧʨʠʢʦʩʥʦʚʝʥʠʠ ʠ ʩʚʝʪʝ. 

ʕʧʠʟʦʦʪʦʣʦʛʠʷ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʛʫʙʢʦʦʙʨʘʟʥʘʷ ʵʥʮʝʬʘʣʦʧʘʪʠʷ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʧʠʩʘʥʘ ʚ ʀʨʣʘʥʜʠʠ, ʌʨʘʥʮʠʷ, ʇʦʨʪʫʛʘʣʠʷ. ɺ ʈʦʩʩʠʠ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ. 

ɼʠʘʛʥʦʩʪʠʢʘ. ʇʨʠʞʠʟʥʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʥʝ ʨʘʟʨʘʙʦʪʘʥʘ. 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʠ ʣʝʯʝʥʠʝ ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ [6, ʩ. 203ï204]. 

ɺ ʊʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʘʪʠʩʪʠʢʘ ʩʤʝʨʪʥʦʩʪʠ ɻʕ ʂʈʉ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʟʫʯʝʥʠʷ 

ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ [6, ʩ. 205]. 
ʊʘʙʣʠʮʘ. 

ʉʊɸʊʀʉʊʀʂɸ ʉʄɽʈʊʅʆʉʊʀ ɻʕ ʂʈʉ  

ɿɸ ɺɽʉʔ ʇɽʈʀʆɼ ʀɿʋʏɽʅʀʗ ɼɸʅʅʆɻʆ ɿɸɹʆʃɽɺɸʅʀʗ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʪʨʘʥʳ ʂʦʣʠʯʝʩʪʚʦ ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ 

ɸʥʛʣʠʷ 183802 

ɹʝʣʴʛʠʷ 124 

ɻʝʨʤʘʥʠʷ 311 

ɼʘʥʠʷ 12 

ʀʩʧʘʥʠʷ 411 

ʅʠʜʝʨʣʘʥʜʳ 74 

ʇʦʨʪʫʛʘʣʠʷ 874 

ʇʦʣʴʰʘ 13 

ʌʨʘʥʮʠʷ 890 

ʐʚʝʡʮʘʨʠʷ 452 

ʀʨʣʘʥʜʠʷ 1352 

ʀʪʘʣʠʷ 116 
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ɻʫʙʢʦʦʙʨʘʟʥʘʷ ʵʥʮʝʬʘʣʦʧʘʪʠʷ ʢʦʰʝʢ ð ʤʝʜʣʝʥʥʘʷ ʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʧʨʠʦʥʦʚʦʡ 

ʧʨʠʨʦʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʧʦʨʘʞʝʥʠʝʤ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʩʠʣʴʥʳʤ ʩʣʶʥʦʪʝʯʝʥʠʝʤ, 

ʤʳʰʝʯʥʳʤ ʪʨʝʤʦʨʦʤ ʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ.  

ɺʦʟʙʫʜʠʪʝʣʴ. ʀʥʬʝʢʮʠʦʥʥʘʷ ʧʨʠʨʦʜʘ ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʵʢʩʧʦʟʠʨʦʚʘʥʠʷ ʢʦʰʝʢ ʧʨʠ ʢʦʨʤʣʝʥʠʠ ʟʘʨʘʞʝʥʥʦʡ ʧʠʱʝʡ.  

ʂʣʠʥʠʢʘ. ɹʦʣʴʥʳʝ ʢʦʰʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʘʪʘʢʩʠʝʡ ʠ ʜʠʩʢʦʦʨʜʠʥʘʮʠʝʡ, 

ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʩʠʣʴʥʳʤ ʩʣʶʥʦʪʝʯʝʥʠʝʤ, ʩʦʩʪʦʷʥʠʝʤ ʩʪʨʘʭʘ ʠ ʙʝʩʧʦʢʦʡʩʪʚʘ. 

ʄʳʰʝʯʥʳʤ ʪʨʝʤʦʨʦʤ, ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ.  

ɼʠʘʛʥʦʩʪʠʢʘ. ʇʨʠʤʝʥʝʥʠʝ ʜʠʘʛʥʦʩʪʠʢʠ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦʩʣʝ ʘʫʪʦʧʩʠʠ.  

ʇʨʦʬʠʣʘʢʪʠʢʘ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ ʷʚʣʷʝʪʩʷ ʟʘʧʨʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʠʱʫ ʛʦʣʦʚʥʦʛʦ ʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ.  

ʃʝʯʝʥʠʝ ʥʝ ʨʘʟʨʘʙʦʪʘʥʦ [10, ʩ. 312].  

 

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ ð ʚʩʝ ʧʨʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʷ ʩʤʝʨʪʝʣʴʥʳ. ʅʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʜʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʧʦʨʷʜʢʘ 15% ʩʣʫʯʘʝʚ), ʧʦʤʠʤʦ ʵʪʦʛʦ ʦʥʠ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʦʙʨʝʪʝʥʥʳʤʠ (ʟʘʬʠʢʩʠʨʦʚʘʥʦ <1% ʩʣʫʯʘʝʚ), ʘ ʪʘʢʞʝ ʩʧʦʨʘʜʠʯʝʩʢʠʤʠ 

(ʧʦʨʷʜʢʘ 85% ʩʣʫʯʘʝʚ), ʥʦ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʠʦʣʦʛʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʩʫʱʝʩʪʚʫʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʭ ʠʥʬʝʢʮʠʦʥʥʳʤ ʧʫʪʝʤ. ʀʥʬʝʢʮʠʦʥʠʩʪ ʈ. ʏʘʥʜʣʝʨ ʚʧʝʨʚʳʝ ʧʦʢʘʟʘʣ 

ʧʨʘʢʪʠʯʝʩʢʠ ʠʥʝʨʮʠʦʥʥʦʩʪʴ ʧʨʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʫʪʝʤ ʟʘʨʘʞʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʳʰʝʡ 

ʙʦʣʝʟʥʴʶ ʦʚʝʮ ð ʩʢʨʝʡʧʠ [11, ʩ. 13]. ɾʠʚʦʪʥʳʝ ʟʘʨʘʞʘʶʪʩʷ ʧʨʠʦʥʘʤʠ ʚ ʧʨʦʮʝʩʩʝ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʤʷʩʘ ʟʘʨʘʞʝʥʥʦʛʦ ʞʠʚʦʪʥʦʛʦ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚʦʟʤʦʞʥʦ ʟʘʨʘʟʠʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʯʝʨʝʟ ʚʚʝʜʝʥʠʝ ʛʦʤʦʛʝʥʘʪʘ ʤʦʟʛʘ ʙʦʣʴʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʟʜʦʨʦʚʦʤʫ 

ʞʠʚʦʪʥʦʤʫ, ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʥʘʟʳʚʘʝʪʩʷ ʠʥʪʨʘʧʝʨʠʪʦʥʝʘʣʴʥʦ ʠʣʠ ʠʥʪʨʘʮʝʨʝʙʨʘʣʴʥʦ [11, ʩ. 3].  

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʨʝʟʶʤʠʨʦʚʘʪʴ, ʯʪʦ ʠʟʥʘʯʘʣʴʥʦ ʧʨʠʦʥʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʢʘʯʝʩʪʚʝ ʘʛʝʥʪʦʚ ʥʦʚʦʛʦ ʪʠʧʘ, ʥʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʞʝ ʥʝʪ ʩʦʤʥʝʥʠʡ ʯʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ 

ʬʝʥʦʤʝʥʦʤ ʦʙʱʝʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʠ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʦʩʠʪʝʣʴ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʦʚʦʛʦ ʪʠʧʘ, ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʢʦʥʬʦʨʤʘʮʠʠ 

ʙʝʣʢʘ. ʆʪʤʝʪʠʤ, ʯʪʦ, ʥʝ ʚʟʠʨʘʷ ʥʘ ʘʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʧʦʣʥʝ 

ʦʯʝʚʠʜʥʦ, ʯʪʦ ʚʳʷʚʣʝʥʥʳʝ ʧʨʠʦʥʳ ʩʦʩʪʘʚʣʷʶʪ ʣʠʰʴ ʤʘʣʫʶ ʯʘʩʪʴ ʦʪ ʠʭ ʦʙʱʝʛʦ ʯʠʩʣʘ, 

ʧʦʩʢʦʣʴʢʦ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʦʜʥʦʟʥʘʯʥʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʠʦʥʦʚ ʚ 

ʤʘʩʰʪʘʙʘʭ ʚʩʝʛʦ ʧʨʦʪʝʦʤʘ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʘ: 

1. ʉʝʜʦʰʢʠʥʘ ʂ. ɸ., ʈʳʩʮʦʚʘ ɽ. ʆ. ʀʥʬʝʢʮʠʦʥʥʳʝ ʘʛʝʥʪʳ ʥʦʚʦʛʦ ʪʠʧʘ // ʊʝʦʨʠʷ ʠ 

ʧʨʘʢʪʠʢʘ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʧʦ ʤʘʪʝʨʠʘʣʘʤ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦïʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ: ʚ 4-ʭ ʯʘʩʪʷʭ. ʉʤʦʣʝʥʩʢ: 

çʅʆɺɸʃɽʅʉʆè, 2016. ʉ. 28ï30. 

2. ʉʝʜʦʰʢʠʥʘ ʂ. ɸ., ʈʳʩʮʦʚʘ ɽ. ʆ. ɺʠʙʨʘʮʠʦʥʥʦïʠʥʜʫʮʠʨʦʚʘʥʥʳʡ ʢʦʥʚʝʨʩʠʦʥʥʳʡ 

ʘʥʘʣʠʟ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʧʨʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. ʕʣʝʢʪʨʦʥ. 

ʞʫʨʥ. 2016. ˉ3 (4). ʉ. 56ï60. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.bulletennauki.com/segoshkina (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ 15.02.2017). DOI: 10.5281/zenodo.53926. 

3. Diack A. B., Head M. W., McCutcheon S., Boyle A., Knight R., Ironside J. W., Manson J. 

C., Will R. G. // Variant CJD. Review. Prion. 2014. ˉ8. P. 286ï295. 

4. ɹʦʨʠʩʦʚ ʃ. ɹ. ʄʝʜʠʮʠʥʩʢʘʷ ʤʠʢʨʦʙʠʦʣʦʛʠʷ, ʚʠʨʫʩʦʣʦʛʠʷ, ʠʤʤʫʥʦʣʦʛʠʷ. ʄ.: ʄʀɸ, 

2002. 734 ʩ. 

5. Hahn E. C., Ramos L., Kenyon A. I. Characterization of desoxyribonucleic acid from cells 

infected with Aleutian disease virus // Amer. J. Vet. Res. 1983. V. 44. P. 1177ï1182. 

6. ɿʫʝʚ ɺ. ɸ. ʄʝʜʣʝʥʥʳʝ ʚʠʨʫʩʥʳʝ ʠʥʬʝʢʮʠʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ʄ.: ʄʝʜʠʮʠʥʘ, 

1988. 256 ʩ. 

http://www.bulletennauki.com/


 

 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice 

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ˉ4 2017 ʛ. 
http://www.bulletennauki.com 

 

 

66 

 

 

7. ʉʶʨʠʥ ɺ. ʅ., ʌʦʤʠʥʘ ʅ. ɺ. ʏʘʩʪʥʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʚʠʨʫʩʦʣʦʛʠʷ. ʉʧʨʘʚʦʯʥʘʷ ʢʥʠʛʘ. 

ʄ.: ʂʦʣʦʩ, 1979. 472 ʩ. 

8. Williams E. S., Young S. Spongioferm encephalopathy of Rocky Mountainelk // J. Wildl . 

Dis. 1982. V. 18, P. 465ï471. 

9. Williams E. S., Young S. Chronic wasting disease of captive mule deer: a spongiform 

encephalopathy // J. Wildl . Dis. 1980. V. 16. P. 89ï98. 

10. ɹʝʩʩʘʨʘʙʦʚ ɹ. ʌ., ɺʘʰʫʪʠʥ ɸ. ɸ., ɺʦʨʦʥʠʥ ɽ. ʉ. ʀʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ ʞʠʚʦʪʥʳʭ. 

ʄ.: ʂʦʣʦʩʉ, 2007. 671 ʩ. 

11. ʐʢʫʥʜʠʥʘ ʀ. ʉ., ʊʝʨïɸʚʘʥʝʩʷʥ ʄ. ɼ.  ʇʨʠʦʥʳ // ʋʩʧʝʭʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʭʠʤʠʠ. 

2006. ʊ. 46. ʉ. 3ï42. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.inbi.ras.ru/ubkh/46/shkundina.pdf (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ 22.09.2016). 

 

References: 

1. Sedoshkina, K. A., & Rystsova, E. O. (2016). Infektsionnye agenty novogo tipa: Teoriya i 

praktika prioritetnykh nauchnykh issledovanii sbornik nauchnykh trudov po materialam 

Mezhdunarodnoi nauchnoïprakticheskoi konferentsii: v 4-kh chastyakh. 28ï30. 

2. Sedoshkina, K., & Rystcova, E. (2016). RealïTime Quaking induced conversion (RTï

QuILC) assay of prion strains. Bulletin of Science and Practice, (3), 56ï60. 

doi:10.5281/zenodo.53926. 

3. Diack, A. B., Head, M. W., McCutcheon, S., Boyle, A., Knight, R., Ironside, J. W., 

Manson, J. C., & Will , R. G. (2014). Variant CJD. Review. Prion, (8). 286ï295. 

4. Borisov, L. B. (2002). Meditsinskaya mikrobiologiya, virusologiya, immunologiya. 

Moscow, MIA , 734. 

5. Hahn, E. C., Ramos, L., & Kenyon, A. I. (1983). Characterization of desoxyribonucleic 

acid from cells infected with Aleutian disease virus. Amer. J. Vet. Res., 44, 1177ð1182. 

6. Zuev, V. A. (1988). Medlennye virusnye infektsii cheloveka i zhivotnykh. Moscow, 

Meditsina, 256. 

7. Syurin, V. N., & Fomina, N. V. (1979). Chastnaya veterinarnaya virusologiya. 

Spravochnaya kniga. Moscow, Kolos, 472.  

8. Williams, E. S., & Young, S. (1982). Spongioferm encephalopathy of Rocky Mountainelk. 

J. Wildl. Dis., 18, 465ï471. 

9. Williams, E. S., & Young, S. (1980). Chronic wasting disease of captive mule deer: a 

spongiform encephalopathy. J. Wildl. Dis., 16, 89ï98. 

10. Bessarabov, B. F., Vashutin, A. A., & Voronin, E. S. (2007). Infektsionnye bolezni 

zhivotnykh. Moscow, KolosS, 671. 

11. Shkundina, I. S., & TerïAvanesyan, M. D. (2006).  Priony. Uspekhi biologicheskoi 

khimii, 46, 3ï42. 
 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ  

ʚ ʨʝʜʘʢʮʠʶ 24.03.2017 ʛ.  

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

26.03.2017ʛ. 
 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ʉʝʜʦʰʢʠʥʘ ʂ. ɸ., ɼʨʦʟʜʦʚʘ ɽ. ʃ., ʅʠʢʦʣʘʝʚʘ ʉ. ʀ., ʈʳʩʮʦʚʘ E. ʆ. ʇʨʠʦʥʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʞʠʚʦʪʥʳʭ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. ʕʣʝʢʪʨʦʥ. ʞʫʨʥ. 2017. ˉ4 (17). ʉ. 61ï

66. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.bulletennauki.com/sedoshkina (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.04.2017). 
 

Cite as (APA): 

Sedoshkina, K., Drozdova, E., Nikolayeva, S., & Rystsova E. (2017). Prion diseases animals. 

Bulletin of Science and Practice, (4), 61ï66. 
  

http://www.bulletennauki.com/


 

 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice 

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ˉ4 2017 ʛ. 
http://www.bulletennauki.com 

 

 

67 

 

 

ʋɼʂ 796; 799: 613 

 

ɸʂʊʋɸʃʔʅʓɽ ɺʆʇʈʆʉʓ ʉʇʆʈʊʀɺʅʆʁ ɻʀɻʀɽʅʓ 

 

TOPICAL  ISSUES OF SPORTS HYGIENE  

 

Éʄʘʨʪʳʥ ʀ. ɸ. 

ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʛ. ʆʨʝʥʙʫʨʛ, ʈʦʩʩʠʷ, Ilnara-kilmetova@mail.ru 

ÉMartyn I. 

Orenburg State Medical University 

Orenburg, Russia, Ilnara-kilmetova@mail.ru 

Éʄʝʣʠʭʦʚ ʗ. ʇ. 

ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʆʨʝʥʙʫʨʛ, ʈʦʩʩʠʷ 

ÉMelikhov Ya. 

Orenburg State Medical University 

Orenburg, Russia 

Éɻʦʥʪʶʨʝʚ ɸ. ɺ. 

ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʆʨʝʥʙʫʨʛ, ʈʦʩʩʠʷ, gontyrev@bk.ru 

ÉGontyurev A. 

Orenburg State Medical University 

Orenburg, Russia, gontyrev@bk.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʚʣʠʷʥʠʝ ʨʝʞʠʤʘ ʜʥʷ ʢʘʢ ʢʣʶʯʝʚʦʝ ʟʚʝʥʦ 

ʩʧʦʨʪʠʚʥʦʡ ʛʠʛʠʝʥʳ. ɸʚʪʦʨʘʤʠ ʦʪʤʝʯʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʩʧʦʨʷʜʢʘ ʜʥʷ, 

ʝʛʦ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ ð ʧʦʜʲʝʤ, ʟʘʨʷʜʢʘ, ʚʦʜʥʳʝ ʧʨʦʮʝʜʫʨʳ, ʧʠʪʘʥʠʝ, ʫʯʝʙʥʘʷ, ʬʠʟʠʯʝʩʢʘʷ, 

ʦʙʱʝʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʩʦʥ, ʠ ʧʦʣʴʟʘ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʧʨʠ ʧʨʘʚʠʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʞʠʤʘ ʜʥʷ. 

 

Abstract. The article analyzes the impact of the daily routine as a key part of the sports 

hygiene. The authors note the basic rules for the organization of the daily routine, its basic parts ð 

the rise of charging, water treatment, food, educational, physical, social activity and sleep and the 

benefits to human health with proper organization of the daily routine. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʞʠʤ ʜʥʷ, ʧʠʪʘʥʠʝ, ʩʦʥ, ʬʠʟʠʯʝʩʢʘʷ ʠ ʫʯʝʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

 

Keywords: daily routine, food, sleep, physical and educational activities. 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʝʞʠʤʘ ʜʥʷ ʠ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʠʩʪʝʤʳ ʠ ʦʨʛʘʥʳ 

ʯʝʣʦʚʝʢʘ ʦʪʨʘʞʝʥʳ ʚ ʪʨʫʜʘʭ ʫʯʝʥʳʭ ʤʝʜʠʮʠʥʩʢʦʛʦ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ, ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʝʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʀ. ɺ. ɹʳʢʦʚ, ɸ. ʅ. ɻʘʥʩʙʫʨʛʩʢʠʡ, ɺ. ɸ. ʄʘʨʛʘʟʠʥʘ, ʆ. ʅ. ʉʝʤʝʥʦʚʘ 

[1] ʠ ʜʨʫʛʠʝ. 

ʈʝʞʠʤ ʜʥʷ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʞʠʟʥʠ ʩʧʦʨʪʩʤʝʥʘ. ɺʳʧʦʣʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʨʘʙʦʪʳ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚ ʦʨʛʘʥʠʟʤʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʩʪʝʨʝʦʪʠʧʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʫʨʘʚʥʦʚʝʰʝʥʥʫʶ ʩʠʩʪʝʤʫ ʫʩʣʦʚʥʳʭ ʨʝʬʣʝʢʩʦʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʠʥʘʤʠʯʝʩʢʠʡ ʩʪʝʨʝʦʪʠʧ ʟʘʢʨʝʧʣʷʝʪʩʷ ʠ ʥʘ ʝʛʦ 

ʧʦʜʜʝʨʞʘʥʠʝ ʪʨʝʙʫʝʪʩʷ ʚʩʝ ʤʝʥʴʰʝ ʥʝʨʚʥʳʭ ʫʩʠʣʠʡ. ʆʪʩʫʪʩʪʚʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʨʝʞʠʤʘ ʠʣʠ 

ʯʘʩʪʦʝ ʠʟʤʝʥʝʥʠʝ ʩʣʦʞʠʚʰʝʛʦʩʷ ʩʪʝʨʝʦʪʠʧʘ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʧʦʨʪʠʚʥʦʡ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʟʘʥʷʪʠʡ. 

http://www.bulletennauki.com/
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ʈʘʩʧʦʨʷʜʦʢ ʜʥʷ ʩʧʦʨʪʩʤʝʥʘ ʩʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙʱʠʭ ʛʠʛʠʝʥʠʯʝʩʢʠʭ 

ʧʦʣʦʞʝʥʠʡ, ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ ʩʧʦʨʪʩʤʝʥʘ, ʚʠʜʘ ʩʧʦʨʪʘ, ʙʳʪʦʚʳʭ ʫʩʣʦʚʠʡ, ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʫʯʝʙʳ ʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʝʨʠʦʜʘ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʭʘʨʘʢʪʝʨʘ ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʪʨʝʥʠʨʦʚʦʢ ʚ ʜʝʥʴ. 

ʈʝʞʠʤ ʜʥʷ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ: 

ï ʧʦʜʲʝʤ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ; 

ï ʚʳʧʦʣʥʝʥʠʝ ʫʪʨʝʥʥʝʡ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʛʠʤʥʘʩʪʠʢʠ ʠ ʚʦʜʥʳʭ ʧʨʦʮʝʜʫʨ; 

ï ʧʨʠʝʤ ʧʠʱʠ ʚ ʦʜʥʠ ʠ ʪʝ ʞʝ ʯʘʩʳ ʥʝ ʤʝʥʝʝ 3 ʨʘʟ ʚ ʜʝʥʴ (ʣʫʯʰʝ 4 ʨʘʟʘ ʚ ʜʝʥʴ); 

ï ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ (ʜʦʤʘʰʥʠʝ) ʟʘʥʷʪʠʷ ʧʦ ʫʯʝʙʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ ʝʞʝʜʥʝʚʥʦ ʚ ʦʜʥʠ ʠ 

ʪʝ ʞʝ ʯʘʩʳ; 

ï ʧʨʝʙʳʚʘʥʠʝ ʥʘ ʚʦʟʜʫʭʝ ʥʝ ʤʝʥʝʝ 2 ʯ ʚ ʜʝʥʴ; 

ï ʥʝ ʨʝʞʝ 3 ʨʘʟ ʚ ʥʝʜʝʣʶ ʧʦ 2 ʯ ʟʘʥʷʪʠʷ ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʠʣʠ ʩʧʦʨʪʦʤ ʩ 

ʦʧʪʠʤʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ; 

ï ʩʦʥ ʥʝ ʤʝʥʝʝ 8 ʯ ʚ ʩʫʪʢʠ, ʦʪʭʦʜ ʢʦ ʩʥʫ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ. 

 

ʉʧʦʨʪʩʤʝʥʘʤ ʧʦʣʝʟʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʩʫʪʦʯʥʳʡ ʨʝʞʠʤ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʦʪʚʝʪʩʪʚʝʥʥʳʤ 

ʩʦʨʝʚʥʦʚʘʥʠʷʤ ʩ ʫʯʝʪʦʤ ʩʨʦʢʦʚ ʠʭ ʧʨʦʚʝʜʝʥʠʷ. ɺʘʞʥʦ ʩʧʣʘʥʠʨʦʚʘʪʴ ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʧʨʦʮʝʩʩ 

ʠ ʨʘʩʧʦʨʷʜʦʢ ʜʥʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʥʘʠʚʳʩʰʠʡ ʧʦʜʲʝʤ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʭʦʜʠʣʩʷ 

ʥʘ ʜʥʠ ʠ ʯʘʩʳ ʚʳʩʪʫʧʣʝʥʠʡ. 

ʀʪʘʢ, ʩʦʙʣʶʜʝʥʠʝ ʨʝʞʠʤʘ ʜʥʷ ʩʧʦʨʪʩʤʝʥʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʚʦʣʠ, ʮʝʣʝʧʦʣʘʛʘʥʠʝ 

ʠʣʠ ʦʩʤʳʩʣʝʥʥʦʩʪʴ ʜʣʷ ʩʣʝʜʦʚʘʥʠʷ ʯʝʪʢʦ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʨʘʩʧʦʨʷʜʢʘ ʜʥʷ ʠ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ 

ʠʟ ʵʪʦʛʦ ʧʦʣʴʟʳ ʚ ʦʪʥʦʰʝʥʠʠ ʮʝʣʦʩʪʥʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʆʪʩʶʜʘ ʦʪʤʝʪʠʤ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʫʤʝʥʠʷ 

ʩʪʘʚʠʪʴ ʟʘʜʘʯʠ ʠ ʜʦʩʪʠʛʘʪʴ ʠʭ ð ʦʜʥʘ ʠʟ ʧʨʦʙʣʝʤ ʣʶʜʝʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ.  

ʅʝʤʘʣʦʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʧʦ ʧʨʠʦʙʱʝʥʠʶ ʷʚʣʷʝʪʩʷ ʚʩʝʩʪʦʨʦʥʥʝʝ ʦʭʚʘʪʳʚʘʥʠʝ. ʀʥʳʤʠ 

ʩʣʦʚʘʤʠ, ʧʨʠʦʙʱʝʥʠʝ ʢ ʩʪʨʦʛʦʤʫ ʩʦʙʣʶʜʝʥʠʶ ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʧʦʨʷʜʢʘ ʜʥʷ 

ʜʦʣʞʥʦ ʧʨʦʭʦʜʠʪʴ ʧʨʠ ʧʘʨʪʥʝʨʩʪʚʝ ʩʝʤʴʠ, ʰʢʦʣʳ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ.  

ʅʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʠʛʠʝʥʠʯʝʩʢʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʜʥʷ ʜʦʩʪʦʚʝʨʥʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʝʪ ʧʦʣʥʦʪʘ ʩʝʤʴʠ, ʯʠʩʣʦ ʜʝʪʝʡ ʚ ʩʝʤʴʝ, ʩʦʮʠʘʣʴʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʩʝʤʴʠ, ʭʘʨʘʢʪʝʨ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚ ʩʝʤʴʝ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʨʝʞʠʤʘ ʜʥʷ ʩʧʦʨʪʩʤʝʥʦʚ ʷʚʣʷʶʪʩʷ 

ʥʘʨʫʰʝʥʠʝ ʨʝʞʠʤʘ ʩʥʘ, ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦʩʪʴ, ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ 

ʧʠʪʘʥʠʷ. 

ɻʠʛʠʝʥʘ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ð ʵʪʦ ʥʘʫʢʘ ʦ ʚʣʠʷʥʠʠ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʥʷʪʠʷʤʠ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʩʧʦʨʪʦʤ, ʥʘ ʟʜʦʨʦʚʴʝ ʟʘʥʠʤʘʶʱʠʭʩʷ [2]. 

ʉʧʦʨʪʠʚʥʘʷ ʛʠʛʠʝʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʥʷʪʠʶ ʞʠʟʥʝʥʥʦʛʦ ʪʦʥʫʩʘ ʯʝʣʦʚʝʢʘ, ʧʦʚʳʰʘʝʪ 

ʝʛʦ ʚʳʥʦʩʣʠʚʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʫʢʨʝʧʣʷʝʪ ʝʛʦ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ, ʠ ʷʚʣʷʝʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ʅʝ ʟʨʷ ʙʳʪʫʝʪ  ʢʨʳʣʘʪʦʝ ʣʘʪʠʥʩʢʦʝ 

ʚʳʨʘʞʝʥʠʝ, ʚʟʷʪʦʝ ʫ ɼʝʮʠʤʘ ʖʥʠ̫ ʖʚʝʥʘʣʘ:  çɺ ʟʜʦʨʦʚʦʤ ʪʝʣʝ ð ʟʜʦʨʦʚʳʡ ʜʫʭè. 

ɼʦʩʣʦʚʥʦʝ ʧʦʥʠʤʘʥʠʝ ʢʦʪʦʨʦʛʦ, ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: ʩʦʭʨʘʥʷʷ ʪʝʣʦ ʟʜʦʨʦʚʳʤ, ʯʝʣʦʚʝʢ 

ʩʦʭʨʘʥʷʝʪ ʚ ʩʝʙʝ ʠ ʜʫʰʝʚʥʦʝ ʟʜʦʨʦʚʴʝ. 

ʅʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʢʘʟʳʚʘʪʴ ʣʶʜʷʤ ʚʩʝʤ ʠʟʚʝʩʪʥʳʝ ʬʘʢʪʳ: ʥʘʩʢʦʣʴʢʦ ʚʘʞʥʦ 

ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ ʛʠʛʠʝʥʳ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʠ, ʦʩʦʙʝʥʥʦ, ʧʨʠ ʟʘʥʷʪʠʷʭ ʬʠʟʠʯʝʩʢʠʤʠ 

ʫʧʨʘʞʥʝʥʠʷʤʠ. ʏʝʣʦʚʝʢ, ʥʝ ʩʦʙʣʶʜʘʶʱʠʡ ʥʦʨʤ ʣʠʯʥʦʡ ʛʠʛʠʝʥʳ, ʥʘʥʦʩʠʪ ʫʱʝʨʙ ʥʝ ʪʦʣʴʢʦ 

ʩʚʦʝʤʫ ʟʜʦʨʦʚʴʶ, ʥʦ ʠ ʟʜʦʨʦʚʴʶ ʦʢʨʫʞʘʶʱʠʭ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʚʘʞʥʝʡʰʝʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʟʘʜʘʯʝʡ, ʷʚʣʷʝʪʩʷ ʦʭʨʘʥʘ ʠ ʫʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ  ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʜʦʩʪʠʛʘʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʬʠʣʘʢʪʠʢʠ. 

 

ʆʧʨʝʜʝʣʷʶʪ ʚʳʜʝʣʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʦʚ ʛʠʛʠʝʥʳ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ:  

ï ʛʠʛʠʝʥʘ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʧʦʨʪʠʚʥʳʭ ʩʦʦʨʫʞʝʥʠʡ;  

ï ʛʠʛʠʝʥʘ ʟʘʢʘʣʠʚʘʥʠʷ; 

ï ʛʠʛʠʝʥʘ ʧʠʪʘʥʠʷ ʣʠʮ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʩʧʦʨʪʦʤ;  
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ï ʨʝʞʠʤ ʜʥʷ. 

 

ʉʧʦʨʪʠʚʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʘʥʠʪʘʨʥʦï

ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪʩʷ ʚ ʩʧʦʨʪʠʚʥʦïʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʷʭ, 

ʫʢʘʟʘʥʥʳʭ ʚ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ: 

ï çʉʪʨʦʠʪʝʣʴʥʳʝ ʥʦʨʤʳ ʠ ʧʨʘʚʠʣʘ, ʯʘʩʪʴ 2, ʛʣʘʚʘ 76. ʉʧʦʨʪʠʚʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʥʦʨʤʳ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉʅʠʇ 11-76-78)è; 

ï çʉʘʥʠʪʘʨʥʳʝ ʧʨʘʚʠʣʘ ʫʩʪʨʦʡʩʪʚʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʤʝʩʪ ʟʘʥʷʪʠʡ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ 

ʠ ʩʧʦʨʪʫ, ʚʚʝʜʝʥʥʦʡ ʚ ʜʝʡʩʪʚʠʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 1 

ʘʚʛʫʩʪʘ 2014 ʛʦʜʘ ˉ763è. 

ʇʦʩʣʝ ʩʜʘʯʠ ʩʧʦʨʪʠʚʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʨʘʙʦʪʥʠʢʠ ʩʘʥʠʪʘʨʥʦï

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʠ ʚʨʘʯʝʙʥʦïʬʠʟʢʫʣʴʪʫʨʥʳʭ ʜʠʩʧʘʥʩʝʨʦʚ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʩʪʳ 

ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʫ ʜʦʣʞʥʳ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʨʦʚʦʜʠʪʴ ʪʝʢʫʱʠʡ ʩʘʥʠʪʘʨʥʳʡ 

ʥʘʜʟʦʨ [1]. 

ʇʨʘʚʠʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʧʦʨʪʠʚʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʤʦʞʝʪ ʨʘʩʧʦʣʘʛʘʪʴ ʢ ʟʘʥʷʪʠʶ 

ʩʧʦʨʪʦʤ, ʚʳʟʳʚʘʷ ʧʦʜʥʷʪʠʝ ʩʠʣ ʠ ʜʫʭʘ ʚ ʦʨʛʘʥʠʟʤʝ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʶʪ: ʟʝʣʝʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ ʥʘ ʩʧʦʨʪʠʚʥʦʤ ʫʯʘʩʪʢʝ, ʥʝ ʟʘʛʘʟʦʚʘʥʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ɻʠʛʠʝʥʘ ʟʘʢʘʣʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʜʨʝʚʥʝʡʰʠʤ ʩʧʦʩʦʙʦʤ ʦʟʜʦʨʦʚʣʝʥʠʷ ʯʝʣʦʚʝʢʘ. 

ɿʘʢʘʣʠʚʘʥʠʝ ʧʦʜʭʦʜʠʪ ʘʙʩʦʣʶʪʥʦ ʣʶʙʦʤʫ ʚʦʟʨʘʩʪʫ ʠ ʧʦʣʫ, ʥʝ ʪʨʝʙʫʝʪ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥ ʛʦʜʘ. 

ɿʘʢʘʣʠʚʘʥʠʝ ð ʵʪʦ ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʧʫʪʝʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʢʦʨʨʠʛʠʨʫʶʱʝʛʦ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʵʪʠʤʠ ʬʘʢʪʦʨʘʤʠ.  

ɺʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʪʩʫʪʩʪʚʫʶʪ ʤʝʜʠʮʠʥʩʢʠʝ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ. 

ʉʫʱʝʩʪʚʫʶʪ ʦʙʱʠʝ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʟʘʢʘʣʠʚʘʥʠʷ: ʝʞʝʜʥʝʚʥʳʝ ʧʨʦʛʫʣʢʠ, 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʚʦʟʜʫʰʥʦʤʫ ʨʝʞʠʤʫ, ʛʠʤʥʘʩʪʠʢʘ, ʤʘʩʩʘʞ, ʩʦʣʥʝʯʥʳʝ ʚʘʥʥʳ, ʠ 

ʦʙʱʝʧʨʠʟʥʘʥʥʳʝ ð ʚʦʜʥʳʝ ʧʨʦʮʝʜʫʨʳ.  

ʉʪʘʪʠʩʪʠʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʢʦʥʪʨʘʩʪʥʦʝ ʟʘʢʘʣʠʚʘʥʠʝ ʫʞʝ ʯʝʨʝʟ ʛʦʜ ʩʥʠʞʘʝʪ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʆʈɺʀ ʫ ʜʝʪʝʡ ʚ 3,5 ʨʘʟʘ. ɿʘʢʘʣʝʥʥʳʝ ʜʝʪʠ ʣʝʛʯʝ ʧʝʨʝʥʦʩʷʪ ʧʝʨʝʧʘʜʳ 

ʪʝʤʧʝʨʘʪʫʨ, ʚʣʘʞʥʦʩʪʠ, ʤʝʥʴʰʝ ʧʦʜʚʝʨʞʝʥʳ ʟʘʙʦʣʝʚʘʥʠʷʤ. 

ɺʘʞʥʦ ʧʦʤʥʠʪʴ ʦ ʩʦʦʪʥʦʰʝʥʠʠ ʧʨʠʝʤʣʝʤʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʨʘʩʪʫ ʠ ʦʩʥʦʚʥʳʭ ʧʨʘʚʠʣʘʭ 

ʧʨʦʮʝʜʫʨʳ.  

ɺ. ɺ. ʇʫʪʠʥ ʥʘ ɿʘʩʝʜʘʥʠʠ ʉʦʚʝʪʘ ʧʦ ʨʘʟʚʠʪʠʶ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʚ 2016 

ʛʦʜʫ ʦʪʤʝʪʠʣ, ʯʪʦ ʚ ʈʦʩʩʠʠ 35 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, 

ʟʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ, ʧʦʩʝʱʘʶʱʠʭ ʩʧʦʨʪʠʚʥʳʝ ʟʘʣʳ, ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 

43,5 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʦʯʪʠ ʪʨʝʪʴ ʛʦʩʫʜʘʨʩʪʚʘ, ʥʦ ʚ ʧʣʘʥʘʭ ʢ 2020 ʛʦʜʫ 

ʧʨʠʦʙʱʠʪʴ ʫʞʝ 40% ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʚ ʯʠʩʣʝʥʥʦʤ ʚʳʨʘʞʝʥʠʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 56 ʤʠʣʣʠʦʥʦʚ 

ʯʝʣʦʚʝʢ (1).    

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʦ ʧʦʧʫʣʷʨʠʟʫʶʪʩʷ ʥʦʨʤʳ ʧʨʘʚʠʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, 

ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʫʶʪ ʤʥʦʛʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʉʄʀ. 

ʇʨʘʚʠʣʴʥʦʝ ʧʠʪʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʨʠʚʝʜʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ ʚ ʬʦʨʤʫ, 

ʩʥʠʞʝʥʠʝ ʚʝʩʘ, ʥʦ ʠ ʧʦʤʦʛʘʝʪ ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʩʥʠʞʘʝʪ 

ʦʙʦʩʪʨʝʥʠʷ ʷʟʚʝʥʥʦʡ ʙʦʣʝʟʥʠ ʞʝʣʫʜʢʘ, ʛʘʩʪʨʠʪʘ, ʫʤʝʥʴʰʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʩʘʭʘʨʥʦʛʦ ʜʠʝʪʘ 2 

ʪʠʧʘ (ʜʠʘʙʝʪʘ ʪʫʯʥʳʭ), ʦʞʠʨʝʥʠʶ, ʫʣʫʯʰʘʝʪ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʞʠʟʥʠ. 

ɼʣʷ ʣʠʮ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, ʩʫʱʝʩʪʚʫʶʪ ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʩʫʪʦʯʥʳʭ 

ʵʥʝʨʛʦʟʘʪʨʘʪ, ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʥʳʝ ʧʦ ʚʠʜʘʤ ʩʧʦʨʪʘ. 

I ʛʨʫʧʧʘ ð ʚʠʜʳ ʩʧʦʨʪʘ, ʥʝ ʪʨʝʙʫʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʤʳʰʝʯʥʳʭ ʫʩʠʣʠʡ: ʰʘʭʤʘʪʳ;  

II ʛʨʫʧʧʘ ð ʚʠʜʳ ʩʧʦʨʪʘ, ʪʨʝʙʫʶʱʠʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ: 4500 

ʢʢʘʣ (ʤʫʞ.) ʠ 3000ï4000 ʢʢʘʣ (ʞʝʥ.); 
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III ʛʨʫʧʧʘ ð ʚʠʜʳ ʩʧʦʨʪʘ, ʪʨʝʙʫʶʱʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʠ ʠʥʪʝʥʩʠʚʥʳʭ ʫʩʠʣʠʡ: 4500ï

5500 ʢʢʘʣ (ʤʫʞ.) ʠ 4000ï5000 ʢʢʘʣ (ʞʝʥ.); 

IV ʛʨʫʧʧʘ ð ʚʠʜʳ ʩʧʦʨʪʘ, ʪʨʝʙʫʶʱʠʝ ʜʣʠʪʝʣʴʥʳʭ, ʥʘʧʨʷʞʝʥʥʳʭ ʫʩʠʣʠʡ: 5500ï6500 

ʢʢʘʣ (ʤʫʞ.) ʠ 6000 ʢʢʘʣ (ʞʝʥ.); 

V ʛʨʫʧʧʘ ð ʚʠʜʳ ʩʧʦʨʪʘ, ʦʪʥʝʩʝʥʥʳʝ ʢ IV ʛʨʫʧʧʝ ʚ ʜʥʠ ʩʦʨʝʚʥʦʚʘʥʠʡ. ʈʘʩʭʦʜ ʵʥʝʨʛʠʠ 

ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʫʪʢʠ 7000ï8000 ʢʢʘʣ ʠ ʙʦʣʝʝ. 

ɺ ʪʦʞʝ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦ ʢʘʣʦʨʠʡ, ʥʦ ʠ ʢʘʯʝʩʪʚʦ 

ʧʠʪʘʥʠʷ ð ʩʦʦʪʥʦʰʝʥʠʝ ʙʝʣʢʦʚ, ʞʠʨʦʚ, ʫʛʣʝʚʦʜʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʚʠʪʘʤʠʥʦʚ.  

ʉʘʤʦʡ ʟʜʦʨʦʚʦʡ ʩʪʨʘʥʦʡ ʤʠʨʘ ʷʚʣʷʝʪʩʷ ʉʠʥʛʘʧʫʨ, ʨʘʮʠʦʥ ʙʣʶʜ, ʢʦʪʦʨʳʭ ʛʦʪʦʚʠʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʧʘʨʫ, ʙʝʟ ʣʠʰʥʝʛʦ ʞʠʨʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ ʜʘʣʝʢʦ ʥʝ ʣʠʜʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʨʝʡʪʠʥʛʝ, ʧʨʘʚʠʣʴʥʦʝ ʧʠʪʘʥʠʝ ʫʞʝ ʜʘʚʥʦ ʚʥʝʜʨʷʝʪʩʷ ʚ ʞʠʟʥʠ ʤʥʦʛʠʭ 

ʰʢʦʣʴʥʠʢʦʚ, ʩʪʫʜʝʥʪʦʚ ʠ ʨʘʙʦʪʘʶʱʠʭ ʣʶʜʝʡ. 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ 3 ʢʫʨʩʘ ʧʝʜʠʘʪʨʠʯʝʩʢʦʛʦ, ʣʝʯʝʙʥʦʛʦ, 

ʤʝʜʠʢʦïʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʦʚ:  

33% ʩʪʫʜʝʥʪʦʚ ʩʪʘʨʘʶʪʩʷ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ; 

17% ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʚʨʝʜʥʫʶ ʧʠʱʫ, ʢʦʤʧʝʥʩʠʨʫʷ ʠʟʙʳʪʦʢ ʫʧʦʨʥʳʤʠ 

ʬʠʟʠʯʝʩʢʠʤʠ ʥʘʛʨʫʟʢʘʤʠ; 

43% ʥʝ ʛʦʪʦʚʳ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʬʘʩʪʬʫʜʘ, ʚʳʧʝʯʢʠ, ʩʣʘʜʦʩʪʝʡ ʠ ʛʘʟʠʨʦʚʘʥʥʳʭ ʥʘʧʠʪʢʦʚ; 

7% ʤʘʣʦ ʦʩʚʝʜʦʤʣʝʥʳ ʚ ʚʦʧʨʦʩʘʭ ʧʨʘʚʠʣʴʥʦʛʦ ʧʠʪʘʥʠʷ.  

 

ɺʝʣʠʢʠʡ ʬʠʟʠʦʣʦʛ ʀ. ʇ. ʇʘʚʣʦʚ ʥʝ ʨʘʟ ʛʦʚʦʨʠʣ, ʯʪʦ ʥʠʯʪʦ ʪʘʢ ʥʝ ʦʙʣʝʛʯʘʝʪ ʨʘʙʦʪʫ 

ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʢʘʢ ʦʧʨʝʜʝʣʸʥʥʳʡ ʨʘʩʧʦʨʷʜʦʢ ʞʠʟʥʠ. ʊʘʢʦʡ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʨʘʩʧʦʨʷʜʦʢ, ʨʝʞʠʤ ʜʥʷ, ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʝʥ ʜʣʷ ʯʝʣʦʚʝʢʘ. ɺʩʝʤʫ ʩʚʦʝ ʚʨʝʤʷ ʚ ʨʝʞʠʤʝ ʜʥʷ, ʘ 

ʠʥʘʯʝ ʠ ʨʘʙʦʪʘ ʣʘʜʠʪʴʩʷ ʥʝ ʙʫʜʝʪ, ʥʝ ʧʦʡʜʝʪ ʚ ʧʦʣʴʟʫ.  

ɺ ʧʦʥʷʪʠʝ çʨʝʞʠʤ ʜʥʷè ʚʭʦʜʠʪ ʧʨʘʚʠʣʴʥʦʝ ʯʝʨʝʜʦʚʘʥʠʝ ʩʥʘ ʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʪʨʫʜʘ ʠ 

ʦʪʜʳʭʘ, ʚʳʧʦʣʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʪʨʦʛʦ ʦʪʚʝʜʝʥʥʦʝ ʚʨʝʤʷ.  

ʉʦʥ ð ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʞʠʤʘ ʜʥʷ. ʉʦʚʩʝʤ ʥʝʜʘʚʥʦ ʘʤʝʨʠʢʘʥʩʢʘʷ 

ʅʘʮʠʦʥʘʣʴʥʘʷ ɸʩʩʦʮʠʘʮʠʷ ʉʥʘ ʧʝʨʝʩʤʦʪʨʝʣʘ ʥʦʨʤʳ ʩʥʘ ʜʣʷ ʜʝʪʝʡ ʠ ʣʶʜʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʭ ʚʦʟʨʘʩʪʘ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʙʳʣʠ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʳ ʧʨʠ ʫʯʘʩʪʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʘʥʘʪʦʤʠʠ ʯʝʣʦʚʝʢʘ, 

ʩʦʤʥʦʣʦʛʦʚ, ʥʝʚʨʦʣʦʛʦʚ, ʧʩʠʭʦʣʦʛʦʚ, ʧʝʜʠʘʪʨʦʚ, ʘ ʪʘʢʞʝ ʛʝʨʦʥʪʦʣʦʛʦʚ ʠ ʛʠʥʝʢʦʣʦʛʦʚ. ʅʦʚʳʝ 

ʥʦʨʤʳ ʚʳʨʘʙʦʪʘʥʳ ʩ ʫʯʝʪʦʤ ʚʩʝʡ ʜʦʩʪʫʧʥʦʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʚʣʠʷʥʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʥʘ ʥʘ ʟʜʦʨʦʚʴʝ, ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. 

 ʇʦ ʜʘʥʥʳʤ, ʜʣʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʥʘ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 14ï17 ʯʘʩʦʚ, 

ʜʝʪʝʡ ʛʨʫʜʥʦʛʦ ʚʦʟʨʘʩʪʘ 12ï15 ʯʘʩʦʚ, ʜʦʰʢʦʣʴʥʠʢʦʚ 10ï13 ʯʘʩʦʚ, ʰʢʦʣʴʥʠʢʦʚ 9ï11 ʯʘʩʦʚ, 

ʧʦʜʨʦʩʪʢʦʚ 9ï11, ʚʟʨʦʩʣʳʭ 7ï9 ʯʘʩʦʚ, ʧʦʞʠʣʳʭ 7ï8 ʯʘʩʦʚ. 

ʆʪʜʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʚʢʣʘʜ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʧʦʜʜʝʨʞʘʥʠʝ ʩʧʦʨʪʠʚʥʦʛʦ 

ʜʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʟʦʙʥʦʚʣʷʶʪʩʷ ʪʨʘʜʠʮʠʠ ʬʠʟʢʫʣʴʪʫʨʥʦʛʦ 

ʜʚʠʞʝʥʠʷ çɻʦʪʦʚ ʢ ʪʨʫʜʫ ʠ ʦʙʦʨʦʥʝè, ʫʞʝ ʤʥʦʛʦ ʣʶʜʝʡ ʫʜʦʩʪʦʝʥʳ ʵʪʦʛʦ ʟʚʘʥʠʷ. 

11 ʦʢʪʷʙʨʷ 2016 ʛʦʜʘ ɺʣʘʜʠʤʠʨ ʇʫʪʠʥ ʧʨʦʚʝʣ ʚ ʂʦʚʨʦʚʝ ʟʘʩʝʜʘʥʠʝ ʉʦʚʝʪʘ ʧʦ ʨʘʟʚʠʪʠʶ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ, ʛʜʝ ʦʙʩʫʞʜʘʣʠʩʴ ʚʦʧʨʦʩʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʌʠʥʘʥʩʠʨʦʚʘʥʠʷ ʬʠʟʢʫʣʴʪʫʨʳ ʠ ʤʘʩʩʦʚʦʛʦ ʩʧʦʨʪʘ 

ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʧʦʨʪ (1). 

ʌʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ, ʩʧʦʨʪ ʠ ʛʠʛʠʝʥʘ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʟʥʘʥʠʡ ʜʘʥʥʳʭ ʥʘʫʢ, ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʛʘʨʤʦʥʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʨʝʙʝʥʢʘ ʠ ʚʟʨʦʩʣʦʛʦ. 

ʈʝʞʠʤ ʚʦʩʧʠʪʳʚʘʝʪ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʴ, ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʚʦʣʶ, ʧʨʠʫʯʘʝʪ ʢ 

ʩʦʟʥʘʪʝʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʝ. ʀ ʥʘʦʙʦʨʦʪ, ʦʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʳ ʚ ʫʯʝʙʥʦʡ ʨʘʙʦʪʝ ʠʣʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʨʫʰʝʥʠʝ ʨʘʩʧʦʨʷʜʢʘ ʜʥʷ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʫʤʩʪʚʝʥʥʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʤʦʞʝʪ ʚʨʝʜʥʦ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ 
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ʟʜʦʨʦʚʴʷ. ʅʘʨʫʰʝʥʠʷ ʨʝʞʠʤʘ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʷʪ ʢ ʧʦʥʠʞʝʥʠʶ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ, ʧʣʦʭʦʤʫ 

ʩʘʤʦʯʫʚʩʪʚʠʶ, ʩʥʠʞʘʶʪ ʩʧʦʨʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʩʦʢʨʘʱʘʶʪ çʩʧʦʨʪʠʚʥʦʝ ʜʦʣʛʦʣʝʪʠʝè. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʤ ʦʙʟʦʨʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʦʚʳʝ ʝʚʨʦʧʝʡʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʣʝʯʝʥʠʶ ʬʠʙʨʠʣʣʷʮʠʠ ʧʨʝʜʩʝʨʜʠʡ ʚ ʯʘʩʪʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʪʝʨʘʧʠʠ. ʇʨʦʚʝʜʝʥ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩ ʧʨʝʜʳʜʫʱʝʡ ʚʝʨʩʠʝʡ ʨʝʢʦʤʝʥʜʘʮʠʡ (2012). 
 

Abstract. In this review, new European guidelines for the management of atrial fibrillation in 

the part of anticoagulant therapy are considered. A comparative analysis with the previous version 

of the recommendations (2012). 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʦʤʝʥʜʘʮʠʠ, ʬʠʙʨʠʣʣʷʮʠʷ ʧʨʝʜʩʝʨʜʠʡ, ʘʥʪʠʢʦʘʛʫʣʷʥʪʳ. 
 

Keywords: guidelines, atrial fibrillation, anticoagulants. 
 

ɸʚʛʫʩʪ 2016 ʛʦʜʘ ʙʳʣ ʦʟʥʘʤʝʥʦʚʘʥ ʚʘʞʥʳʤ ʩʦʙʳʪʠʝʤ ʚ ʤʝʜʠʮʠʥʝ: ʚ ʈʠʤʝ, ʥʘ 

ʝʞʝʛʦʜʥʦʤ ʂʦʥʛʨʝʩʩʝ ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ (ESC) ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʦʚʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ [1] ʧʦ ʬʠʙʨʠʣʣʷʮʠʠ ʧʨʝʜʩʝʨʜʠʡ (ʌʇ; ʤʝʨʮʘʪʝʣʴʥʦʡ ʘʨʠʪʤʠʠ), 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ESC ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ɽʚʨʦʧʝʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ 

ʢʘʨʜʠʦʪʦʨʘʢʘʣʴʥʳʭ ʭʠʨʫʨʛʦʚ (EACTS) ʠ ɽʚʨʦʧʝʡʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʩʫʣʴʪʘ (ESO). 

ʋʥʠʢʘʣʴʥʳʤʠ ʥʘʩʪʦʷʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʝʣʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʠʭ ʩʦʩʪʘʚʣʝʥʠʝʤ ʟʘʥʠʤʘʣʠʩʴ ʥʝ 

ʪʦʣʴʢʦ ʢʘʨʜʠʦʣʦʛʠ ʠ ʢʘʨʜʠʦʭʠʨʫʨʛʠ, ʥʦ ʠ ʥʝʚʨʦʣʦʛʠ, ʥʝʬʨʦʣʦʛʠ ʠ ʜʨʫʛʠʝ ʩʧʝʮʠʘʣʠʩʪʳ, 

ʩʪʘʣʢʠʚʘʶʱʠʝʩʷ ʩ ʌʇ. 

ʌʇ ð ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʥʘʜʞʝʣʫʜʦʯʢʦʚʦʡ ʪʘʭʠʘʨʠʪʤʠʠ ʩ ʭʘʦʪʠʯʝʩʢʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʝʜʩʝʨʜʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʠʤʧʫʣʴʩʦʚ (350ï700 ʚ ʤʠʥ), 

ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ. ʇʨʠ ʌʇ ʕʂɻ ʠʤʝʝʪ ʨʷʜ 

ʭʘʨʘʢʪʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ ʟʫʙʮʘ ʈ, ʥʘʣʠʯʠʝ ʚʦʣʥʳ f ʠ ʨʘʟʥʠʮʘ ʚ ʜʣʠʥʝ 

ʠʥʪʝʨʚʘʣʦʚ RïR. 

ʇʦ ʦʮʝʥʢʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʢ 2030 ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʩ ʌʇ ʚ ʩʪʨʘʥʘʭ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʜʦʩʪʠʛʥʝʪ 16 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ. ʇʨʠ ʵʪʦʤ, ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʠʥʩʫʣʴʪʘ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʌʇ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1,5% (ʜʦ 60 ʣʝʪ) ʜʦ 23,5% (ʩʪʘʨʰʝ 60 ʣʝʪ); ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʚ 3,4 ʨʘʟʘ, ʘ ʨʠʩʢ ʩʤʝʨʪʠ ð ʚ 2 ʨʘʟʘ. 

ʉʪʘʪʠʩʪʠʢʘ, ʫʚʳ, ʥʝʫʪʝʰʠʪʝʣʴʥʘʷ. 
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ʇʨʝʜʳʜʫʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ (2012) [2], ʚʧʝʨʚʳʝ, ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʡ ʩʪʨʘʪʝʛʠʠ 

ʧʨʝʜʣʦʞʠʣʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʫʶ ʪʝʨʘʧʠʶ. ʊʘʢ, ʧʨʠ ʥʘʣʠʯʠʠ ʤʠʥʠʤʫʤ 2 ʙʘʣʣʦʚ (ʚ ʥʦʚʳʭ ð 2 

ʫ ʤʫʞʯʠʥ ʠ 3 ʫ ʞʝʥʱʠʥ) ʧʦ ʰʢʘʣʝ CHA2DS2-VASc ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʠʥʘʪʴ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʫʶ 

ʪʝʨʘʧʠʶ. ʊʦ ʝʩʪʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʇ ʜʣʷ ʥʘʟʥʘʯʝʥʠʷ ʥʝʧʨʷʤʳʭ ʧʝʨʦʨʘʣʴʥʳʭ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ 

(ʘʥʪʘʛʦʥʠʩʪʦʚ ʚʠʪʘʤʠʥʘ ʂ; ɸɺʂ) ʠʣʠ ʧʨʷʤʳʭ ʦʨʘʣʴʥʳʭ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ (ʥʝ ʘʥʪʘʛʦʥʠʩʪʦʚ 

ʚʠʪʘʤʠʥʘ ʂ ʧʝʨʦʨʘʣʴʥʳʭ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ; ʅʆɸʂ) ʜʦʩʪʘʪʦʯʥʳʤ ʙʳʣʦ ʥʘʣʠʯʠʝ ʛʠʧʝʨʪʝʥʟʠʠ 

(+1) ʦʩʣʦʞʥʝʥʥʦʡ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ (+1), ʠʣʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ (+1) ʫ ʞʝʥʱʠʥ (+1), ʠʣʠ 

ʚʦʟʨʘʩʪ ʩʪʘʨʰʝ 75 ʣʝʪ (+2). ʉʧʨʘʚʝʜʣʠʚʦʩʪʠ ʨʘʜʠ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʟʥʘʯʝʥʠʝ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ ʯʨʝʚʘʪʦ ʨʘʟʚʠʪʠʝʤ ʢʨʦʚʦʪʝʯʝʥʠʡ, ʧʦʵʪʦʤʫ ʜʣʷ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʢʨʦʚʦʪʝʯʝʥʠʡ 

ʝʱʝ ʚ 2012 ʛʦʜʫ ʙʳʣʘ ʚʚʝʜʝʥʘ ʰʢʘʣʘ HASïBLED. ʉʫʤʤʘ ʙʘʣʣʦʚ ʙʦʣʴʰʝ 3 ʧʦ ʜʘʥʥʦʡ ʰʢʘʣʝ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʠʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʢʨʦʚʦʪʝʯʝʥʠʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʛʠʧʝʨʪʝʥʟʠʷ ʧʦ ʰʢʘʣʝ 

CHA2DS2-VASc ʠ ʧʦ ʰʢʘʣʝ HASïBLED ʠʤʝʝʪ 1 ʙʘʣʣ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʝʮʠʘʣʠʩʪʫ ʩʪʦʠʪ 

ʦʮʝʥʠʚʘʪʴ ʨʠʩʢʠ ʧʝʨʝʜ ʥʘʟʥʘʯʝʥʠʝʤ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʪʝʨʘʧʠʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʰʢʘʣʘ 

CHA2DS2-VASc ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʤ ʧʨʦʪʝʟʝ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ, ʪʘʢ ʢʘʢ ʥʘʣʠʯʠʝ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʦʪʝʟʘ ʫʞʝ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʥʠʝʤ ʜʣʷ ʥʘʟʥʘʯʝʥʠʷ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ. 

 

ʇʨʠ ʥʘʟʥʘʯʝʥʠʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʪʝʨʘʧʠʠ (CHA2DS2-VASc Ó2 ʫ ʤʫʞʯʠʥ ʠ 3 ʫ 

ʞʝʥʱʠʥ) ʩʪʦʠʪ ʚʟʚʝʰʠʚʘʪʴ ʚʩʝ çʟʘè ʠ çʧʨʦʪʠʚè, ʧʳʪʘʷʩʴ ʙʘʣʘʥʩʠʨʦʚʘʪʴ ʤʝʞʜʫ ʜʚʫʤʷ 

ʧʨʦʧʘʩʪʷʤʠ: ʠʥʩʫʣʴʪʦʤ ʠ ʢʨʦʚʦʪʝʯʝʥʠʝʤ. ʀ ʝʩʣʠ ʚ ʧʨʦʰʣʳʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʦʮʝʥʢʘ ʨʠʩʢʦʚ 

ʢʨʦʚʦʪʝʯʝʥʠʡ ʙʳʣʘ ʦʙʷʟʘʪʝʣʴʥʦʡ (ʰʢʘʣ HASïBLED), ʪʦ ʚ ʥʳʥʝʰʥʠʭ ʫʢʘʟʘʥʦ, ʯʪʦ 

çʠʩʧʦʣʴʟʦʚʘʥʠʝ ʰʢʘʣ ʢʨʦʚʦʪʝʯʝʥʠʡ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʦ ʜʣʷ ʦʮʝʥʢʠ ʤʦʜʠʬʠʮʠʨʫʝʤʳʭ 

ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʙʦʣʴʰʦʛʦ ʢʨʦʚʦʪʝʯʝʥʠʷè. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʩʪʘʝʪ ʚʦʧʨʦʩ: ʩʪʦʠʪ ʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʰʢʘʣʫ HASïBLED ʠ ʚʳʜʝʣʷʪʴ ʨʠʩʢʠ (ʚʳʩʦʢʠʝ/ʥʠʟʢʠʝ)? ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʦʮʝʥʠʪʴ ʨʠʩʢʠ ʩʪʦʠʪ. ʆʜʥʘʢʦ, ʵʪʦ ʣʠʯʥʦʝ ʤʥʝʥʠʝ ʘʚʪʦʨʘ ʜʘʥʥʦʛʦ ʦʙʟʦʨʘ. ɺʦʟʤʦʞʥʦ, 

ʩʦʩʪʘʚʠʪʝʣʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʳʪʘʣʠʩʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʠʩʢʣʶʯʠʪʴ ʩʪʨʘʭ ʩʧʝʮʠʘʣʠʩʪʘ ʧʝʨʝʜ 

ʥʘʟʥʘʯʝʥʠʝʤ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʪʝʨʘʧʠʠ ʧʨʠ ʥʘʣʠʯʠʠ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʢʨʦʚʦʪʝʯʝʥʠʷ ʠ 

ʠʥʩʫʣʴʪʘ.  ʉʧʨʘʚʝʜʣʠʚʦʩʪʠ ʨʘʜʠ ʦʪʤʝʪʠʤ, ʯʪʦ ʚ ʥʦʚʳʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʧʨʠʚʝʜʝʥʘ ʦʮʝʥʢʘ 

ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʤʦʜʠʬʠʮʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ. ɺʦʟʤʦʞʥʦ, 

ʩʪʦʠʪ ʢʦʤʧʣʝʢʩʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʦʮʝʥʢʘʤ ʨʠʩʢʦʚ, ʠʩʧʦʣʴʟʫʷ ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʨʨʝʢʮʠʠ 

ʤʦʜʠʬʠʮʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢ ʠ ʰʢʘʣʫ HASïBLED. 

 

ʉʦʩʪʘʚʠʪʝʣʠ ʥʦʚʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʪʘʢʞʝ ʨʝʰʠʣʠ ʦʪʦʡʪʠ ʦʪ ʪʨʘʜʠʮʠʡ, ʯʪʦ ʜʦʚʦʣʴʥʦ 

ʨʝʜʢʦ ʙʳʚʘʝʪ ʚ ʤʝʜʠʮʠʥʝ ʠ ʜʦʩʪʘʪʦʯʥʦ ʩʢʝʧʪʠʯʝʩʢʠ ʚʩʪʨʝʯʘʝʪʩʷ ʤʝʜʠʮʠʥʩʢʠʤ ʩʦʦʙʱʝʩʪʚʦʤ. 

ʇʨʠ ʌʇ ʥʘ ʬʦʥʝ ʤʠʪʨʘʣʴʥʦʛʦ ʩʪʝʥʦʟʘ ʨʠʩʢ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʚʦʟʨʘʩʪʘʝʪ, 

ʦʜʥʘʢʦ, ʥʝʪ ʫʙʝʜʠʪʝʣʴʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʯʪʦ ʠʥʳʝ ʢʣʘʧʘʥʥʳʝ ʧʦʨʦʢʠ ʩʝʨʜʮʘ, ʚʢʣʶʯʘʷ 

ʤʠʪʨʘʣʴʥʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠ ʧʘʪʦʣʦʛʠʠ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʚʳʙʦʨʝ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʪʝʨʤʠʥ çʥʝʢʣʘʧʘʥʥʘʷ ʌʇè ʙʳʣ ʟʘʤʝʥʝʥ ʫʢʘʟʘʥʠʷʤʠ 

ʥʘ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʝʜʠʮʠʥʩʢʘʷ ʥʘʫʢʘ ʫʞʝ ʥʝ ʟʥʘʝʪ ʨʘʟʜʝʣʝʥʠʷ ʌʇ ʥʘ çʢʣʘʧʘʥʥʳʝè ʠ çʥʝʢʣʘʧʘʥʥʳʝè. 

ʊʘʢʞʝ, ʚ ʥʦʚʳʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʧʘʨʘʪʦʚ ʧʝʨʚʦʛʦ ʚʳʙʦʨʘ, ʨʝʢʦʤʝʥʜʦʚʘʥʳ 

ʅʆɸʂ (ʘʧʠʢʩʘʙʘʥ, ʜʘʙʠʛʘʪʨʘʥ, ʨʠʚʘʨʦʢʩʘʙʘʥ), ʢʦʪʦʨʳʝ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʨʠʩʢ ʠʥʩʫʣʴʪʘ 

ʵʬʬʝʢʪʠʚʥʝʝ, ʯʝʤ ɸɺʂ, ʠ ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʧʨʠ ʵʪʦʤ ʩ ʙʦʣʝʝ ʥʠʟʢʦʡ ʯʘʩʪʦʪʦʡ ʚʥʫʪʨʠʯʝʨʝʧʥʳʭ 

ʢʨʦʚʦʠʟʣʠʷʥʠʡ ʠ ʩʤʝʨʪʠ. ʇʨʠ ʵʪʦʤ ʥʝ ʩʪʦʠʪ ʩʧʠʩʳʚʘʪʴ ɸɺʂ, ʪʘʢ ʢʘʢ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʠʩʢʦʤ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʢʨʦʚʦʪʝʯʝʥʠʷ. 

 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʪʥʦʰʝʥʠʝ ʢ ʚʘʨʬʘʨʠʥʫ ʪʦʞʝ ʧʦʩʪʝʧʝʥʥʦ ʤʝʥʷʝʪʩʷ. ʊʘʢ, ʚ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʥʝ ʫʜʘʝʪʩʷ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ (ʙʦʣʝʝ 70%; ʚ ʧʨʦʰʣʳʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ð 

60%) ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʤ ʜʠʘʧʘʟʦʥʝ (ʚ ʢʦʪʦʨʦʤ ʄʅʆ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ 2ï3), ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʧʝʨʝʚʦʜ ʥʘ ʅʆɸʂ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʙʦʣʴʰʠʭ ʢʨʦʚʦʪʝʯʝʥʠʡ, ʠʥʩʫʣʴʪʘ ʠ ʩʤʝʨʪʠ ʧʨʠ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʤ 
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ʜʠʘʧʘʟʦʥʝ 60ï70% ʠ ʥʠʞʝ 60% (ʯʪʦ ʦʩʦʙʝʥʥʦ ʩʚʦʡʩʪʚʝʥʥʦ ʜʣʷ ʈʦʩʩʠʠ) ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 42% 

ʠ 84%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ɺ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʙʳʚʘʶʪ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʧʘʮʠʝʥʪ ʩ ʌʇ (ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʠʩʢʘ 

ʠʥʩʫʣʴʪʘ) ʦʪʢʘʟʳʚʘʝʪʩʷ ʦʪ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʪʝʨʘʧʠʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʨʝʢʦʤʝʥʜʘʮʠʠ 2012 

ʛʦʜʘ ʧʨʝʜʧʠʩʳʚʘʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʟʥʘʯʝʥʠʷ ʘʥʪʠʘʛʨʝʛʘʥʪʦʚ ð ʚʩʝʤ ʠʟʚʝʩʪʥʫʶ 

ʢʦʤʙʠʥʘʮʠʶ ʘʩʧʠʨʠʥ+ʢʣʦʧʠʜʦʛʨʝʣ (ʠʣʠ ʪʦʣʴʢʦ ʘʩʧʠʨʠʥ, ʯʪʦ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʦ!). ʅʦʚʳʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʫʞʝ ʥʝ ʨʝʢʦʤʝʥʜʫʶʪ ʤʦʥʦʪʝʨʘʧʠʶ ʘʥʪʠʘʛʨʝʛʘʥʪʘʤʠ. 

 

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʩʶʨʧʨʠʟʦʤ ʩʪʘʣʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ 

ʧʘʮʠʝʥʪʘʤ ʩ ʥʠʟʢʠʤ ʨʠʩʢʦʤ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʌʇ (CHA2DS2-VASc = 1 ʫ 

ʤʫʞʯʠʥ ʠ 2 ʫ ʞʝʥʱʠʥ). ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ, ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʠʥʩʫʣʴʪʘ ʫ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ 

ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 1%, ʯʪʦ, ʢʦʥʝʯʥʦ ʞʝ, ʤʘʣʦ ʚ ʨʘʤʢʘʭ ʩʪʘʪʠʩʪʠʢʠ, ʥʦ ʙʝʟʤʝʨʥʦ ʤʥʦʛʦ ʚ ʨʘʤʢʘʭ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ. ʇʦʵʪʦʤʫ, ʭʦʪʷ ʚ ʥʦʚʳʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʠ ʧʨʝʜʣʦʞʝʥʦ ʪʦʣʴʢʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʥʘʟʥʘʯʝʥʠʝ ʦʨʘʣʴʥʳʭ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ, ʫʢʘʟʘʥʥʳʡ ʢʣʘʩʩ ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʠ (IIa) 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʭ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʪʝʨʘʧʠʠ ʫ ʪʘʢʠʭ 

ʧʘʮʠʝʥʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʦʪʨʠʮʘʪʝʣʴʥʳʭ. 

 

ʇʦʜʚʝʨʛʣʘʩʴ ʠʟʤʝʥʝʥʠʶ ʠ ʦʮʝʥʢʘ ʬʫʥʢʮʠʠ ʧʦʯʝʢ ʧʨʠ ʌʇ. ʊʘʢ, ʬʫʥʢʮʠʶ ʧʦʯʝʢ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʮʝʥʠʚʘʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʨʝʘʪʠʥʠʥʘ ʩʳʚʦʨʦʪʢʠ ʠʣʠ ʢʣʠʨʝʥʩʘ ʢʨʝʘʪʠʥʠʥʘ (ʚ 

2012 ð ʪʦʣʴʢʦ ʢʣʠʨʝʥʩʘ ʢʨʝʘʪʠʥʠʥʘ) ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʙʦʣʝʟʥʠ ʧʦʯʝʢ ʠ ʚʦʟʤʦʞʥʦʡ ʢʦʨʨʝʢʮʠʠ 

ʜʦʟʳ ʜʣʷ ʪʝʨʘʧʠʠ ʌʇ. ʆʜʥʘʢʦ, ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ, ʢʘʢ ʯʘʩʪʦ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʵʪʘ ʦʮʝʥʢʘ 

(ʚ 2012 ð 2ï3 ʨʘʟʘ ʚ ʛʦʜ), ʧʦʵʪʦʤʫ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʠʤʝʝʪ ʩʤʳʩʣ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʪʘʨʳʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ. 

 

ʀʪʘʢ, ʥʦʚʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʠʥʝʩʣʠ ʨʷʜ ʧʨʠʷʪʥʳʭ ʩʶʨʧʨʠʟʦʚ, ʥʦ, ʚʤʝʩʪʝ ʩ ʪʝʤ, 

ʥʝʢʦʪʦʨʳʝ ʤʝʩʪʘ ʚ ʥʠʭ ʚʳʟʳʚʘʶʪ ʨʷʜ ʚʦʧʨʦʩʦʚ. ʉʘʤʦ ʩʣʦʚʦ çʨʝʢʦʤʝʥʜʘʮʠʷè 

(ñrecommendatioò) ʦʟʥʘʯʘʝʪ çʩʦʚʝʪè; ʧʨʠʥʷʪʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʝ ʠʤʝʶʪ ʦʙʷʟʘʪʝʣʴʥʦʡ 

ʶʨʠʜʠʯʝʩʢʦʡ ʩʠʣʳ, ʧʦʵʪʦʤʫ ʚʨʘʯ ʜʦʣʞʝʥ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʥʝʢʫʶ ʦʩʥʦʚʫ, ʘ ʥʝ ʘʣʛʦʨʠʪʤ 

ʜʝʡʩʪʚʠʡ. ʉʧʨʘʚʝʜʣʠʚʦʩʪʠ ʨʘʜʠ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʩʪʘʚʠʪʝʣʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʨʦʠʟʚʝʣʠ 

ʢʦʣʦʩʩʘʣʴʥʫʶ ʨʘʙʦʪʫ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʚ ʜʣʷ ʥʘʩ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʵʪʦʤʫ ʠʤʝʶʱʠʝʩʷ ʥʝʜʦʯʝʪʳ ʤʝʨʢʥʫʪ ʧʝʨʝʜ ʜʦʩʪʦʠʥʩʪʚʘʤʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʜʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʝʱʝ ʨʘʟ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʠ ʧʨʦʛʨʝʩʩ ʚ 

ʤʝʜʠʮʠʥʩʢʦʡ ʥʘʫʢʝ ʚʦʟʤʦʞʥʳ ʪʦʣʴʢʦ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʫʯʘʩʪʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʥʳʭ 

ʩʧʝʮʠʘʣʠʟʘʮʠʡ. 
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çʛʝʥʝʪʠʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʘ ʵʧʠʛʝʥʝʪʠʢʘ ð ʨʘʩʧʦʣʘʛʘʝʪè 

 ʇʠʪʝʨ ʄʝʜʘʚʘʨ 

 

 

ɸʥʥʦʪʘʮʠʷ. ʃʁ ʙʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʙʠʦʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʦʧʦʨʥʳʭ 

ʩʪʨʫʢʪʫʨ ʨʘʟʥʦʛʦ ʪʠʧʘ, ʥʝʩʫʱʠʭ ʙʣʦʢʠ ʨʘʟʥʳʭ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ 

ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʦʩʠʩʪʝʤʳ. ʆʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1) ʩʦʤʘ / ʦʧʦʨʥʳʡ ʙʣʦʢ, 1.1) ʢʦʩʪʠ (ʪʚʝʨʜʳʡ ʩʢʝʣʝʪ) ð ʪʚʝʨʜʦʩʪʴ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʤʝʪʘʙʦʣʠʟʤʘ, ʦʧʦʨʥʘʷ ʠ ʟʘʱʠʪʥʘʷ ʬʫʥʢʮʠʠ; 1.2) ʩʢʝʣʝʪʥʳʝ ʤʳʰʮʳ ð ʫʧʨʫʛʦʩʪʴ, ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʤʝʪʘʙʦʣʠʟʤʘ, ʜʚʠʛʘʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ; 2) ʨʝʛʫʣʷʪʦʨʥʳʝ ʙʣʦʢʠ, 2.1) ʩʝʨʜʝʯʥʦï

ʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ ï ʮʠʨʢʫʣʷʮʠʷ ʢʨʦʚʠ, ʪʨʘʥʩʧʦʨʪ ʚʝʱʝʩʪʚʘ, ʵʥʝʨʛʠʠ ʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʬʫʥʢʮʠʷ ʠʥʪʝʛʨʘʮʠʠ ʧʫʪʝʤ ʛʫʤʦʨʘʣʴʥʦʡ (ʚʟʘʠʤʦ)ʩʚʷʟʠ; 2.2) ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ ð ʨʝʬʣʝʢʩʠʷ 

(ʦʪʨʘʞʝʥʠʝ), ʧʝʨʝʥʦʩ ʠʥʬʦʨʤʘʮʠʠ, ʬʫʥʢʮʠʷ ʠʥʪʝʛʨʘʮʠʠ ʚ ʬʦʨʤʝ ʫʧʨʘʚʣʝʥʠʷ (ʨʝʛʫʣʷʮʠʠ, 

ʢʦʥʪʨʦʣʷ). ɺʥʫʪʨʠ ʢʦʤʧʣʝʢʩʘ ʦʙʨʘʟʦʚʘʥʠʡ ʵʪʠʭ ʩʠʩʪʝʤ (ʚ ʧʦʣʦʩʪʷʭ ʩʦʤʳ) ʥʘʭʦʜʷʪʩʷ 

ʚʥʫʪʨʝʥʥʦʩʪʠ, ʚʳʧʦʣʥʷʶʱʠʝ ʥʝʢʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʬʫʥʢʮʠʠ. ʇʦʜʦʙʥʦʝ ʤʦʞʥʦ ʥʘʡʪʠ ʪʘʢʞʝ 

ʠ ʚ ʢʣʝʪʢʝ (ʩʪʨʫʢʪʫʨʥʳʝ ʠ ʨʝʛʫʣʷʪʦʨʥʳʝ ʙʝʣʢʠ ʠ ʠʭ ʢʦʤʧʣʝʢʩʳ). 

 

Abstract. Any individual biosystem is the complex of supporting structures of different types 

which carry blocks of different regulating structures on all levels of organization of the biosystem. 

It may be present human organism as follows: 1) soma / bearing block, 1.1) bones (skeleton) ð 

hardness, low level of metabolism, supporting and protective functions; 1.2) skeletal muscles ð 

elasticity, high level of metabolism, motive function; 2) regulative blocks, 2.1) cardiovascular 

system ð blood circulation, transport of substance, energy and information, function of integration 

by means of humoral (inter)connection; 2.2) nerve system ð reflection, carrying of information, 

function of integration in form of operation (regulation, control). There are viscera within complex 

of formations of these systems (in cavitases of soma), which fulfill some intermediate functions. It 

may find similar in cell too (structural and regulative proteins and their complexes).  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʛʘʥʠʟʤ, ʢʣʝʪʢʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʨʬʦʣʦʛʠʷ.  

 

Keywords:  organism, cell, functional morphology. 

 

ʆʨʛʘʥʠʟʤ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʦʚ ʩʦʩʪʦʠʪ ʠʟ ʢʣʝʪʦʢ 

(n Ó 1) [1ï2]. ɺ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʤʳ ʥʝ ʚʠʜʠʤ ʦʪʜʝʣʴʥʳʝ ʢʣʝʪʢʠ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʷ, 

ʚʠʜʠʤʳʝ ʠʥʜʠʚʠʜʫʫʤʳ ʚʦʩʧʨʠʥʠʤʘʝʤ ʢʘʢ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʪʝʣʘ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ 
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ʦʧʨʝʜʝʣʝʥʥʳʭ ʯʘʩʪʝʡ, ʚ ʪ. ʯ. ʨʘʟʥʳʭ ʦʨʛʘʥʦʚ. ɾʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʠʥʜʠʚʠʜʘ ʩʦʩʪʦʠʪ ʠʟ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʙʦʨʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʂʘʢʠʝ ʯʘʩʪʠ ʪʝʣʘ ʠʥʜʠʚʠʜʘ ʠ ʢʘʢ 

ʦʨʛʘʥʠʟʫʶʪ ʢʘʞʜʳʡ ʠʟ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ (ʩʚʷʟʴ 

ʬʦʨʤʳ ʩ ʬʫʥʢʮʠʝʡ) ð ʚ ʵʪʦʤ, ʝʩʣʠ ʙʳʪʴ ʢʨʘʪʢʠʤ, ʟʘʢʣʶʯʘʝʪʩʷ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʨʬʦʣʦʛʠʠ ʤʥʦʛʦʢʣʝʪʦʯʥʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʄʳ çʧʨʠʚʷʟʳʚʘʝʤè ʪʝ ʠʣʠ ʠʥʳʝ 

ʧʨʦʮʝʩʩʳ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʝʛʦ ʦʨʛʘʥʘʤ ʠ ʦʙʦʟʥʘʯʘʝʤ ʪʘʢ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʫʥʢʮʠʠ ʦʨʛʘʥʦʚ. ʅʦ ʧʦʩʢʦʣʴʢʫ ʢʣʝʪʢʘ ʷʚʣʷʝʪʩʷ ʥʘʠʤʝʥʴʰʝʡ ʯʘʩʪʠʮʝʡ ʠʣʠ 

çʢʠʨʧʠʯʠʢʦʤè (ʢʦʥʩʪʠʪʫʝʥʪʦʤ) ʣʶʙʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʙʠʦʩʠʩʪʝʤʳ, ʛʜʝ ʭʨʘʥʠʪʩʷ ʠ ʥʘʯʠʥʘʝʪ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʴʩʷ ʝʝ ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʤʳ ʧʳʪʘʝʤʩʷ ʧʦʥʷʪʴ, ʢʘʢ ʢʣʝʪʢʠ ʦʙʨʘʟʫʶʪ 

ʪʝʣʦ ʠʥʜʠʚʠʜʘ ʠ ʦʨʛʘʥʠʟʫʶʪ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ. 

ɺʝʣʠʢʠʡ ʫʯʝʥʳʡ XVIII  ʚʝʢʘ ʇʴʝʨ ʉʠʤʦʥ ʃʘʧʣʘʩ ʟʘʷʚʠʣ ʩʣʝʜʫʶʱʝʝ: çɽʩʣʠ ʙʳ ʯʝʣʦʚʝʢ 

ʦʛʨʘʥʠʯʠʚʘʣʩʷ ʦʜʥʠʤ ʩʦʙʠʨʘʥʠʝʤ ʬʘʢʪʦʚ, ʥʘʫʢʘ ʙʳʣʘ ʙʳ ʙʝʩʧʣʦʜʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʦʡ, ʠ 

ʥʠʢʦʛʜʘ ʯʝʣʦʚʝʢ ʥʝ ʧʦʟʥʘʣ ʙʳ ʚʝʣʠʢʠʭ ʟʘʢʦʥʦʚ ʧʨʠʨʦʜʳè [ʮʠʪ. ʧʦ: 3]. ɺʳʜʘʶʱʠʡʩʷ 

ʨʦʩʩʠʡʩʢʠʡ ʘʥʘʪʦʤ ʇ. ʌ. ʃʝʩʛʘʬʪ ʫʢʘʟʳʚʘʣ: çɺʩʢʨʳʚʘʡʪʝ ʥʦʞʦʤ, ʨʘʩʩʝʢʘʡʪʝ ʤʳʩʣʴʶé 

ʆʧʨʝʜʝʣʠʪʴ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʦʪʥʦʰʝʥʠʝ ʬʦʨʤʳ ʠ ʬʫʥʢʮʠʠ, ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʡ ʬʦʨʤʳ, ʦʩʥʦʚʥʫʶ 

ʠʜʝʶ ʧʦʩʪʨʦʝʥʠʷ ʪʝʣʘ ʯʝʣʦʚʝʢʘ ð ʚʦʪ ʠʩʪʠʥʥʳʝ ʟʘʜʘʯʠ ʘʥʘʪʦʤʠʠ, ʢʦʪʦʨʳʝ ʧʦʜʥʠʤʘʶʪ 

ʦʧʠʩʘʥʠʝ ʜʦ ʥʘʫʢʠ ʠ ʚʣʠʚʘʶʪ ʞʠʟʥʴ ʚ ʤʝʨʪʚʳʡ ʤʘʪʝʨʠʘʣ, ʜʝʣʘʷ ʝʛʦ ʧʨʠʛʦʜʥʳʤ ʢ 

ʠʩʩʣʝʜʦʚʘʥʠʶè; ʯʪʦʙʳ ʧʦʥʷʪʴ ʚʥʫʪʨʝʥʥʝʝ ʫʩʪʨʦʡʩʪʚʦ ʯʝʣʦʚʝʢʘ, ʥʝʦʙʭʦʜʠʤʦ çʦʩʚʝʪʠʪʴ ʠ 

ʚʳʷʩʥʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʚʥʝʰʥʝʡ ʬʦʨʤʦʡ ʠ ʦʣʠʮʝʪʚʦʨʷʝʤʦʡ ʝʶ ʜʝʷʪʝʣʴʥʦʩʪʴʶè [ʮʠʪ. ʧʦ 4]. 

çʅʘʯʠʥʘʷ ʩ ʛʣʫʙʦʢʦʡ ʜʨʝʚʥʦʩʪʠ, ʫʯʝʥʳʝ ʚʩʝʛʜʘ ʩʪʨʝʤʠʣʠʩʴ ð ʚ ʤʝʨʫ ʧʦʟʥʘʥʠʡ ʩʚʦʝʛʦ 

ʚʨʝʤʝʥʠ ð ʥʘʡʪʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨ é ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʦʪʨʳʚʘ 

ʘʥʘʪʦʤʠʠ ʦʪ ʬʠʟʠʦʣʦʛʠʠ ʣʫʯʰʝ ʚʩʝʛʦ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝʤ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʥʘ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ éè [5]. ʆ ʥʝʨʘʟʨʳʚʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʦʨʬʦʣʦʛʠʠ ʠ 

ʬʠʟʠʦʣʦʛʠʠ, ʬʦʨʤʳ ʠ ʬʫʥʢʮʠʠ ʧʠʩʘʣʠ ʠʟʚʝʩʪʥʳʝ ʘʥʘʪʦʤʳ ʨʘʟʥʳʭ ʣʝʪ [3ï9], ʥʘʧʨʠʤʝʨ, 

ʘʚʩʪʨʠʡʩʢʠʡ ʘʥʘʪʦʤ I. Hyrtl: çɸʥʘʪʦʤ ʥʝ ʤʦʞʝʪ ʥʘʯʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʥʝ ʠʤʝʷ ʟʘ ʠʩʭʦʜʥʫʶ 

ʪʦʯʢʫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʚʦʧʨʦʩ ʠʣʠ ʥʝ ʥʘʪʘʣʢʠʚʘʷʩʴ ʥʘ ʥʝʛʦ ʧʦʜ ʢʦʥʝʮè [ʮʠʪ. ʧʦ: 3]. 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʠʥʮʠʧʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʨʬʦʣʦʛʠʠ ʦʨʛʘʥʠʟʤʘ. 

 

ʄʦʣʝʢʫʣʷʨʥʳʝ ʦʩʥʦʚʳ ʢʣʝʪʦʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʋʩʪʨʦʡʩʪʚʦ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ (ʠ ʥʝ ʪʦʣʴʢʦ) ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʚʝʨʪʠʢʘʣʠ: 

ʢʣʝʪʢʠ (Ÿ ʪʢʘʥʠ) Ÿ ʦʨʛʘʥʳ (Ÿ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ) Ÿ ʠʥʜʠʚʠʜ, ʭʦʪʷ ʠ ʩ ʨʘʟʥʳʤʠ ʚʘʨʠʘʮʠʷʤʠ 

[10]. ʆʨʛʘʥʠʟʤ çʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʫʶʩʷ ʠ ʩʘʤʦʦʙʥʦʚʣʷʶʱʫʶʩʷ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʢʣʝʪʦʢ ʠ ʥʝʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ, ʢʦʪʦʨʳʝ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʫʶʪ ʪʢʘʥʠ, ʦʨʛʘʥʳ ʠ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ 

ʥʝʨʚʥʳʤʠ ʠ ʛʫʤʦʨʘʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʨʝʛʫʣʷʮʠʠè [2]. ʂʣʝʪʢʘ, ʝʝ ʯʘʩʪʠ ʠ ʩʦʝʜʠʥʝʥʠʷ ʩ 

ʜʨʫʛʠʤʠ ʢʣʝʪʢʘʤʠ (ʤʠʢʨʦʦʢʨʫʞʝʥʠʝ ʢʣʝʪʢʠ ʠʣʠ ʤʝʞʢʣʝʪʦʯʥʘʷ ʩʨʝʜʘ / ʚʝʱʝʩʪʚʦ) ʩʦʩʪʦʷʪ ʠʟ 

ʤʥʦʞʝʩʪʚʘ ʨʘʟʥʳʭ ʤʦʣʝʢʫʣ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʄʦʣʝʢʫʣʷʨʥʳʤ ʧʨʦʢʦʥʩʪʠʪʫʝʥʪʦʤ ʞʠʟʥʠ ʤʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʙʝʣʦʢ ð ʤʦʣʝʢʫʣʘ, ʩʧʦʩʦʙʥʘʷ ʢ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʩʚʦʝʡ ʬʦʨʤʳ, ʥʘʯʠʥʘʷ ʩʦ 

ʚʪʦʨʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʠʟʤʝʥʝʥʠʷ ʢʦʪʦʨʦʡ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʘʜʝʢʚʘʪʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ ʙʝʣʢʦʚʦʡ ʤʦʣʝʢʫʣʳ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʤʦʣʝʢʫʣʳ, ʚ ʪ. ʯ. ʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʝʣʢʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʙʷ ʠ ʩʚʦʝʛʦ ʦʢʨʫʞʝʥʠʷ, 

ʦʧʪʠʤʠʟʘʮʠʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʚʦʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʫʪʝʤ ʤʦʨʬʦʛʝʥʝʟʘ ʥʘʜʤʦʣʝʢʫʣʷʨʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʩ ʨʘʟʥʳʤ ʩʦʩʪʘʚʦʤ ʠ ʩʪʨʦʝʥʠʝʤ ð ʫʣʴʪʨʘʩʪʨʫʢʪʫʨ ʢʣʝʪʦʢ ʠ ʠʭ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ. 

ɸʥʘʣʠʟ [11] ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʦ ʤʝʭʘʥʠʟʤʘʭ ʨʘʟʚʠʪʠʷ ʞʠʚʳʭ ʩʫʱʝʩʪʚ ʧʦʢʘʟʘʣ 

ʨʘʟʣʠʯʠʷ ʠ ʦʙʱʥʦʩʪʴ ʚʟʛʣʷʜʦʚ ʠʭ ʘʚʪʦʨʦʚ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʟʚʠʪʠʷ ʠ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, 

ʯʪʦ ʦʪʩʫʪʩʪʚʫʝʪ ʞʝʩʪʢʘʷ, ʧʨʷʤʘʷ ʩʚʷʟʴ ʤʝʞʜʫ: 1) ʛʝʥʦʪʠʧʦʤ ʠ ʬʝʥʦʪʠʧʦʤ; 2) ʩʪʨʫʢʪʫʨʦʡ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʛʝʥʦʤʘ ʠ ʙʝʣʢʦʚʦʛʦ ʘʧʧʘʨʘʪʘ, ʚʢʣʶʯʘʷ ʙʠʦʩʠʥʪʝʟ ʙʝʣʢʦʚ, 2ʘ) ʘ 

ʪʘʢʞʝ ʤʝʞʜʫ ʥʠʤʠ ʠ ʤʦʨʬʦʛʝʥʝʟʦʤ. ʀʤʝʶʱʠʝʩʷ ʩʝʛʦʜʥʷ ʩʚʝʜʝʥʠʷ ʦ ʛʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠʥʜʠʚʠʜʦʚ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʳ, ʧʨʦʪʠʚʦʨʝʯʠʚʳ ʠ ʥʝ ʚʩʝʛʜʘ ʦʙʲʝʢʪʠʚʥʳ. ʇʦʵʪʦʤʫ ʦʮʝʥʠʚʘʪʴ 

ʨʦʣʴ ʛʝʥʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʚʠʪʠʷ ʩʣʝʜʫʝʪ ʦʯʝʥʴ ʦʩʪʦʨʦʞʥʦ. ʗ ʚʩʝʛʜʘ ʧʦʣʘʛʘʣ, ʯʪʦ 
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ʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ð ʵʪʦ ʧʘʩʩʠʚʥʳʡ ʤʘʪʝʨʠʘʣ ʨʘʟʚʠʪʠʷ ʞʠʚʳʭ ʩʫʱʝʩʪʚ, ʧʫʩʪʴ ʦʯʝʥʴ 

ʚʘʞʥʳʡ, ʥʦ ʪʦʣʴʢʦ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʙʝʣʢʦʚ, ʦʨʛʘʥʠʟʫʶʱʠʭ ʞʠʟʥʴ ʜʘʥʥʦʛʦ ʠʥʜʠʚʠʜʘ. ʀʤʝʥʥʦ 

ʙʝʣʢʠ ʬʦʨʤʠʨʫʶʪ ʢʣʝʪʢʠ, ʠʭ ʦʨʛʘʥʝʣʣʳ ʠ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ, ʤʝʞʢʣʝʪʦʯʥʳʝ ʢʦʥʪʘʢʪʳ. ɹʝʟ 

ʧʦʩʣʝʜʥʠʭ ʥʝʚʦʟʤʦʞʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ. ʀ ʜʣʷ ʵʪʦʛʦ ʙʝʣʢʠ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ. ʉʯʠʪʘʶ ʚʘʞʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʯʪʦ ʪʢʘʥʝʚʳʝ 

ʠʥʪʝʛʨʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʙʨʘʟʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʢʣʝʪʦʢ, ʪʦʛʜʘ ʢʘʢ 

ʦʨʛʘʥʠʟʤʝʥʥʘʷ ʠʥʪʝʛʨʠʨʫʶʱʘʷ ʩʠʩʪʝʤʘ ʦʧʨʝʜʝʣʷʝʪ ʩʪʘʥʦʚʣʝʥʠʝ ʬʦʨʤʳ, ʧʨʠʯʝʤ ʠʟʤʝʥʝʥʠʷ 

ʠʤʝʥʥʦ ʦʨʛʘʥʠʟʤʝʥʥʳʭ ʠʥʪʝʛʨʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʩʣʫʞʘʪ ʦʩʥʦʚʥʦʡ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ 

ʤʥʝ, ʯʪʦ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʤʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ 

ʤʝʞʦʨʛʘʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʦʩʪʘ ʦʨʛʘʥʦʚ, ʪʝʤʧʳ ʢʦʪʦʨʦʛʦ ʦʙʳʯʥʦ 

ʩʥʠʞʘʶʪʩʷ ʧʦ ʤʝʨʝ ʩʦʟʨʝʚʘʥʠʷ ʪʢʘʥʝʡ. ɺʣʠʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʤʦʚ 

ʠ ʠʭ ʦʨʛʘʥʦʚ (ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ) ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ [12ï13]. ɼʝʛʝʥʝʨʘʮʠʷ ʤʝʟʦʥʝʬʨʦʩʦʚ ʩʣʫʞʠʪ ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʠ ʜʘʚʥʦ ʠʟʚʝʩʪʥʦʡ 

ʤʦʜʝʣʴʶ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʦʚ ʚ ʵʤʙʨʠʦʥʘʣʴʥʦʤ 

ʦʨʛʘʥʦʛʝʥʝʟʝ. ʉ ʤʦʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʫʜʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʥʦʡ 

ʜʝʛʝʥʝʨʘʮʠʠ ʤʝʟʦʥʝʬʨʦʩʦʚ ʠʛʨʘʝʪ ʥʘʨʫʰʝʥʠʝ ʠʭ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʧʫʪʝʤ ʨʘʩʪʷʞʝʥʠʷ ʠ 

ʩʜʘʚʣʝʥʠʷ ʠʭ ʘʨʪʝʨʠʡ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʪʫʱʠʤʠ ʦʨʛʘʥʘʤʠ ð ʥʘʜʧʦʯʝʯʥʠʢʘʤʠ 

(ʠʥʪʝʨʝʥʘʣʦʚʳʤʠ ʪʝʣʘʤʠ ʧʨʝʞʜʝ ʚʩʝʛʦ) ʠ ʪʘʟʦʚʳʤʠ ʧʦʯʢʘʤʠ ʧʨʠ ʫʯʘʩʪʠʠ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ. 

ʇʦʯʢʠ çʚʦʩʭʦʜʷʪè ʚ ʙʨʶʰʥʫʶ ʧʦʣʦʩʪʴ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ. ɺ ʵʤʙʨʠʦʛʝʥʝʟʝ 

ʧʪʠʮ ʧʝʨʚʠʯʥʳʝ ʧʦʯʢʠ ʜʝʛʝʥʝʨʠʨʫʶʪ ʧʦʟʞʝ (ʥʘ ʩʦʧʦʩʪʘʚʠʤʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ), ʯʝʤ ʫ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ: ʪʘʟʦʚʳʝ ʧʦʯʢʠ ʥʝ çʚʦʩʭʦʜʷʪè ʚ ʙʨʶʰʥʫʶ ʧʦʣʦʩʪʴ ʧʪʠʮ [14] ʠ ʥʝ ʜʘʚʷʪ ʥʘ 

ʘʨʪʝʨʠʠ ʠʭ ʤʝʟʦʥʝʬʨʦʩʦʚ. ʀ ʥʘʜʧʦʯʝʯʥʠʢʠ ʤʘʣʳ. ʉʝʛʦʜʥʷ ʥʘʙʣʶʜʘʝʪʩʷ ʤʦʜʝʨʥʠʩʪʩʢʘʷ 

ʨʝʩʪʘʚʨʘʮʠʷ ʧʨʝʬʦʨʤʠʟʠʤʘ, ʚ ʪ. ʯ. ʚ ʈʦʩʩʠʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ɸ. ʂ. ɼʦʥʜʫʘ, ʷʚʥʳʡ ʩʪʦʨʦʥʥʠʢ 

ʧʨʝʬʦʨʤʠʟʤʘ ʚ ʚʠʜʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʥʜʝʪʝʨʤʠʥʠʟʤʘ ʚʩʝʛʦ ʠʣʠ ʧʦʯʪʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ 

ʦʨʛʘʥʠʟʤʦʚ, ʧʨʠʚʦʜʠʪ ʤʘʩʩʫ, ʧʦ ʝʛʦ ʤʳʩʣʠ, ʦʙʲʝʢʪʠʚʥʳʭ ʘʨʛʫʤʝʥʪʦʚ ʚ ʧʦʣʴʟʫ ʪʘʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ, ʭʦʪʷ ʠ ʦʪʤʝʯʘʝʪ çʥʝʧʦʣʥʦʪʫ ʥʘʰʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʟʥʘʥʠʡ ʦ ʩʫʱʝʩʪʚʝ ʧʨʦʮʝʩʩʘ, 

ʪʨʝʙʫʶʱʝʛʦ ʨʘʟʥʦʩʪʦʨʦʥʥʝʛʦ ʘʥʘʣʠʟʘ, ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ ʵʚʦʣʶʮʠʠ ʛʝʥʦʚ ʠ ʛʝʥʥʳʭ ʩʠʩʪʝʤ, 

ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʭʘʨʘʢʪʝʨ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷè [15]. ʀʟʣʘʛʘʝʤʳʝ 

ɸ. ʂ. ɼʦʥʜʫʘ ʜʘʥʥʳʝ, ʙʝʟʫʩʣʦʚʥʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʘʞʥʦʡ ʨʦʣʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʦʚ, ʚʢʣʶʯʘʷ ʨʘʟʚʠʪʠʝ, ʥʦ ʥʝ ʦ ʝʝ ʛʣʘʚʝʥʩʪʚʫʶʱʝʡ 

ʨʦʣʠ. ʗ ʩʯʠʪʘʶ, ʯʪʦ ʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ, ʥʦ ʧʘʩʩʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʙʝʣʢʦʚ, ʢʦʪʦʨʳʝ ʠ ʦʨʛʘʥʠʟʫʶʪ ʤʦʣʝʢʫʣʷʨʥʳʝ ʦʩʥʦʚʳ ʞʠʟʥʠ ʢʣʝʪʦʢ ʠ ʥʘʜʢʣʝʪʦʯʥʳʭ 

ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʦʚ. ʂ ʧʨʠʤʝʨʫ, ʠʦʥʳ ʞʝʣʝʟʘ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʛʝʤʦʛʣʦʙʠʥʘ ʠ 

ʤʠʦʛʣʦʙʠʥʘ, ʨʷʜʘ ʢʦʬʝʨʤʝʥʪʦʚ. ʅʦ ʝʱʝ ʧʦʢʘ ʥʠʢʪʦ ʥʝ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʠʦʥʳ ʞʝʣʝʟʘ ʠʣʠ ʠʤ 

ʧʦʜʦʙʥʳʝ ʵʣʝʤʝʥʪʳ ʙʝʣʢʦʚʳʭ ʩʠʩʪʝʤ, ʘ ʥʝ ʙʝʣʢʠ, ʠʛʨʘʶʪ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʞʠʟʥʠ, ʧʫʩʪʴ ʜʘʞʝ ʚ ʥʝʙʦʣʴʰʦʡ ʯʘʩʪʠ ʢʘʢʦʡ-ʣʠʙʦ ʙʠʦʩʠʩʪʝʤʳ. ʅʝʩʣʫʯʘʡʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʧʨʦʷʚʣʷʶʪ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʚʣʠʷʥʠʶ ʙʝʣʢʦʚ-ʛʠʩʪʦʥʦʚ ʥʘ ʧʦʚʝʜʝʥʠʝ ɼʅʂ ʠʣʠ ʢ ʝʝ 

ʤʝʪʠʣʠʨʦʚʘʥʠʶ (ʠ ʪ. ʧ.), ʢʦʪʦʨʦʝ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ ʜʚʠʞʝʥʠʷʤ ʙʝʣʢʦʚ-ʬʝʨʤʝʥʪʦʚ. ɸ 

ʩʠʛʥʘʣʴʥʳʝ ʙʝʣʢʠ Wntïʩʝʤʝʡʩʪʚʘ ʠ ʩʠʛʥʘʣʴʥʳʡ Wnt-ʧʫʪʴ ʦʪ ʛʣʠʢʦʧʨʦʪʝʠʥʘ ʩ ʤʝʤʙʨʘʥʥʳʤ 

ʨʝʮʝʧʪʦʨʦʤ ʢʣʝʪʢʠïʤʠʰʝʥʠ ʜʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʨʘʙʦʪʘ ʢʦʪʦʨʦʛʦ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʨʠ 

ʫʯʘʩʪʠʠ ʦʧʷʪʴïʪʘʢʠ ʙʝʣʢʦʚ? 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʩʪʠ ʜʝʛʝʥʝʨʘʮʠʠ ʧʝʨʚʠʯʥʳʭ ʧʦʯʝʢ ʠ 

ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ, ʪʦ ʛʝʥʦʤ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʝʨʚʠʯʥʦʡ ʩʪʨʫʢʪʫʨʝ 

ʙʝʣʢʦʚ ʠ ʧʦʨʷʜʢʝ ʝʝ ʨʝʘʣʠʟʘʮʠʠ. ɹʝʣʢʠ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʣʝʪʦʢ ʚʩʝʭ ʦʨʛʘʥʦʚ 

ʠʥʜʠʚʠʜʘ, ʧʨʠʯʝʤ ʚ ʩʦʚʝʨʰʝʥʥʦ ʠʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʚʪʦʨʠʯʥʘʷ, ʪʨʝʪʠʯʥʘʷ ʠʣʠ ʯʝʪʚʝʨʪʠʯʥʘʷ 

ʩʪʨʫʢʪʫʨʳ), ʚ ʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʀʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʡ ʙʝʣʢʦʚ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʘ 

ʟʘʪʝʤ ʢʣʝʪʦʢ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ ʟʘʚʠʩʷʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʠʭ ʦʢʨʫʞʝʥʠʷ ʠ 

ʦʢʨʫʞʝʥʠʷ ʠʥʜʠʚʠʜʘ ʚ ʮʝʣʦʤ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʛʠʙʝʣʴ ʠ ʧʨʦʣʠʬʝʨʘʮʠʷ ʢʣʝʪʦʢ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʤʝʭʘʥʠʟʤʘʤʠ ʨʘʟʚʠʪʠʷ, ʥʦ ʥʝ ʝʛʦ ʧʨʠʯʠʥʘʤʠ, ʠ ʩʘʤʠ ʠʤʝʶʪ ʩʚʦʠ ʧʨʠʯʠʥʳ [13]. ɻʝʥʦʤ ʥʝ 

ʧʨʦʛʨʘʤʤʠʨʫʝʪ ʢʘʞʜʦʝ ʜʚʠʞʝʥʠʝ ʙʝʣʢʦʚ (ʘ ʥʘ ʠʭ ʦʩʥʦʚʝ ð ʢʣʝʪʦʢ ʠ ʦʨʛʘʥʦʚ, ʠʥʜʠʚʠʜʘ ʚ 
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ʮʝʣʦʤ), ʘ ʣʠʰʴ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʷ ʜʘʥʥʦʛʦ ʠʥʜʠʚʠʜʘ ʩʨʝʜʝ ʨʘʟʚʠʪʠʷ. 

ɼʨʫʛʦʝ ʜʝʣʦ, ʝʩʣʠ ʧʦʚʨʝʞʜʝʥʳ ʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʥʘʨʫʰʝʥʘ 

ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʝʨʚʠʯʥʦʡ ʩʪʨʫʢʪʫʨʝ ʙʝʣʢʦʚ ʠʣʠ ʝʝ ʩʯʠʪʳʚʘʥʠʝ.  

ʆʧʠʩʘʥʦ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʳʭ ʙʝʣʢʦʚ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ɺʪʦʨʠʯʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʚʩʝʭ ʙʝʣʢʦʚ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʜʚʫʤ ʚʠʜʘʤ:  

1) ɓïʩʪʨʫʢʪʫʨʘ ï ʩʚʦʝʦʙʨʘʟʥʘʷ çʛʘʨʤʦʰʢʘè ʩ ʞʝʩʪʢʠʤʠ ʩʢʣʘʜʢʘʤʠ, ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ 

ʥʝʢʦʪʦʨʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʙʝʣʢʦʚ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ɓïʢʝʨʘʪʠʥʘ; 

2) Ŭïʩʪʨʫʢʪʫʨʘ, ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʞʠʚʦʪʥʳʭ ʙʝʣʢʦʚ ð ʩʧʠʨʘʣʴ ʩ 

ʧʣʘʩʪʠʯʥʳʤʠ ʚʠʪʢʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʚʩʝʤ ʧʦ-ʨʘʟʥʦʤʫ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʪʨʝʪʠʯʥʦʡ ʩʪʨʫʢʪʫʨʝ 

(ʩʪʨʫʢʪʫʨʥʘʷ ʧʨʝʜʧʦʩʳʣʢʘ ʢ ʤʥʦʛʦʦʙʨʘʟʠʶ ʬʦʨʤ), ʝʝ ʦʩʥʦʚʥʳʝ ʬʦʨʤʳ ð 2ʘ) ʬʠʙʨʠʣʣʷʨʥʘʷ 

(ʥʠʪʝʚʠʜʥʘʷ) ð ʩʪʨʫʢʪʫʨʘ çʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡè, 2ʙ) ʛʣʦʙʫʣʷʨʥʘʷ (ʰʘʨʦʚʠʜʥʘʷ) ð 

ʩʪʨʫʢʪʫʨʘ çʨʝʛʫʣʷʪʦʨʦʚè (ʬʝʨʤʝʥʪʦʚ ʠ ʪ. ʧ.). 

 

ʊʘʢʦʝ ʨʘʟʣʠʯʠʝ ʚ ʬʦʨʤʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʧʨʦʢʦʥʩʪʠʪʫʝʥʪʦʚ ʠʥʜʠʚʠʜʘ ʜʝʪʝʨʤʠʥʠʨʫʝʪ ʠʭ 

ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʟʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ð ʤʦʨʬʦʛʝʥʝʟ ʦʧʦʨʥʳʭ ʠ ʨʝʛʫʣʷʪʦʨʥʳʭ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨ ʚ ʠʭ ʢʦʤʧʣʝʢʩʝ (ʧʨʠʤʝʨ: ʧʣʘʟʤʦʣʝʤʤʘ). ʌʦʨʤʠʨʦʚʘʥʠʝ ʚ ʢʣʝʪʢʘʭ ʠ ʤʝʞʜʫ 

ʥʠʤʠ ʨʘʟʣʠʯʥʳʭ ʥʘʙʦʨʦʚ ʪʘʢʠʭ ʙʝʣʢʦʚ ʧʦ ʩʦʩʪʘʚʫ ʠ / ʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʩʦʦʪʥʦʰʝʥʠʶ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʢʣʝʪʢʠ ʦʟʥʘʯʘʝʪ ʝʝ ʙʠʦʭʠʤʠʯʝʩʢʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ, ʦʥʘ 

ʜʝʪʝʨʤʠʥʠʨʫʝʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʢʣʝʪʦʢ ʠ ʥʘʜʢʣʝʪʦʯʥʳʭ ʩʠʩʪʝʤ ʠʥʜʠʚʠʜʘ. 

 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʨʬʦʣʦʛʠʷ ʪʢʘʥʝʡ 

ʇʨʠʥʷʪʦ ʨʘʟʣʠʯʘʪʴ ʪʢʘʥʠ 4 ʚʠʜʦʚ ð ʵʧʠʪʝʣʠʘʣʴʥʘʷ, ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ, ʤʳʰʝʯʥʘʷ ʠ 

ʥʝʨʚʥʘʷ. ʉ ʫʯʝʪʦʤ ʠʭ ʩʪʨʦʝʥʠʷ, ʬʫʥʢʮʠʡ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʘʥʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʪʢʘʥʝʡ 

ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

1) ʙʘʨʴʝʨʥʳʝ ʠʣʠ ʧʦʛʨʘʥʠʯʥʳʝ ʪʢʘʥʠ ð ʵʧʠʪʝʣʠʘʣʴʥʳʝ, ʠʭ ʦʩʦʙʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ 

1ʘ) ʥʝʨʚʥʳʝ ʪʢʘʥʠ ð ʘʢʪʠʚʥʦʝ ʦʪʨʘʞʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʩʨʝʜʳ ʢʘʢ ʦʩʦʙʳʡ ʚʘʨʠʘʥʪ ʙʘʨʴʝʨʥʦʡ 

ʬʫʥʢʮʠʠ;  

2) ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʪʢʘʥʠ, ʠʭ ʦʩʦʙʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ; 

2ʘ) ʤʳʰʝʯʥʳʝ ʪʢʘʥʠ ð ʘʢʪʠʚʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʧʫʪʝʤ ʩʦʢʨʘʱʝʥʠʷ.  

ʇʦʧʨʦʙʫʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʣʦʞʝʥʥʳʡ ʚʳʰʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʠʥʮʠʧ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʝʣʢʦʚ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʢʘʥʝʡ:  

1. ʕʧʠʪʝʣʠʘʣʴʥʳʝ ʪʢʘʥʠ, ʚ ʪ. ʯ.  

1.1 ʙʘʨʴʝʨʥʳʝ ʪʢʘʥʠ, ʨʘʩʪʫʪ ʧʣʘʩʪʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʚʦʨʘʯʠʚʘʪʴʩʷ ʚ ʢʨʫʧʥʫʶ ʪʨʫʙʢʫ, 

ʣʝʞʘʪ ʥʘ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʝ ï ʦʧʦʨʘ ʜʣʷ ʵʧʠʪʝʣʠʷ, ʢ ʢʦʪʦʨʦʡ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʢʨʝʧʷʪʩʷ 

ʥʝʩʫʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ (ʢʦʣʣʘʛʝʥʦʚʳʝ ʚʦʣʦʢʥʘ);  

1.2 ʞʝʣʝʟʠʩʪʳʝ ʠʣʠ ʩʝʢʨʝʪʠʨʫʶʱʠʝ ʪʢʘʥʠ, ʦʙʨʘʟʫʶʪ ʩʠʣʴʥʦ ʚʝʪʚʷʱʠʝʩʷ ʤʝʣʢʠʝ ʪʨʫʙʢʠ, 

ʚ ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ ʦʥʠ ʦʢʨʫʞʘʶʪ ʢʨʫʧʥʳʝ ʪʨʫʙʢʠ ʧʦʢʨʦʚʥʳʭ ʵʧʠʪʝʣʠʝʚ, ʨʝʛʫʣʠʨʫʷ ʠʭ ʬʦʨʤʫ ʠ 

ʧʦʣʦʞʝʥʠʝ, ʧʨʦʜʫʮʠʨʫʶʪ ʚʝʱʝʩʪʚʘ (ʬʝʨʤʝʥʪʳ, ʛʦʨʤʦʥʳ), ʠʟʤʝʥʷʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʚʥʝʰʥʝʡ ʠ 

ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ (ʵʢʟʦï ʠ ʵʥʜʦʢʨʠʥʥʳʝ ʞʝʣʝʟʳ). ʂʘʢ ʚʘʨʠʘʥʪ, ʦʜʥʦʢʣʝʪʦʯʥʳʝ 

ʞʝʣʝʟʳ ʢʘʢ ʤʠʥʠʙʣʦʢʠ ʚʢʨʘʧʣʷʶʪʩʷ ʚ ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʧʣʘʩʪʳ ð ʨʝʛʫʣʷʪʦʨʥʳʝ ʙʣʦʢʠ;  

1.3 ʥʝʨʚʥʘʷ ʪʢʘʥʴ ð ʦʩʦʙʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʪʢʘʥʝʡ, ʥʝʩʫʱʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ (ʥʝʨʚʥʳʝ ʧʨʦʚʦʜʥʠʢʠ) ʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʙʣʦʢʦʚ (ʥʝʨʚʥʳʝ ʞʝʣʝʟʳ). 

2. ʉʦʝʜʠʥʠʪʝʣʴʥʳʝ ʪʢʘʥʠ, ʚ ʪ. ʯ.  

2.1 ʦʧʦʨʥʳʝ ð ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʧʣʦʪʥʳʝ, ʦʙʨʘʟʫʶʱʠʝ ʩʢʝʣʝʪ ʦʨʛʘʥʠʟʤʘ ʠ ʦʪʜʝʣʴʥʳʭ 

ʦʨʛʘʥʦʚ; 

2.2 ʨʝʛʫʣʷʪʦʨʥʳʝ ð ʨʳʭʣʳʝ (ʩʧʝʮʠʘʣʴʥʳʝ ð ʢʨʦʚʝʪʚʦʨʥʳʝ, ʪ. ʧ.) ʠ ʞʠʜʢʠʝ (ʢʨʦʚʴ, 

ʣʠʤʬʘ, ʪ. ʧ.); 

2.3 ʤʳʰʝʯʥʳʝ ʪʢʘʥʠ ʢʘʢ ʦʩʦʙʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʪʢʘʥʝʡ, ʦʥʠ ʤʦʛʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʯʘʩʪʴ ʤʷʛʢʦʛʦ ʩʢʝʣʝʪʘ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʧʨʦʬʠʣʷ.  
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ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʨʬʦʣʦʛʠʷ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʦʨʛʘʥʦʚ 

ʆʨʛʘʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʪʢʘʥʝʡ: ʦʜʥʘ ʠʣʠ ʜʚʝ ʠʟ ʵʪʠʭ ʪʢʘʥʝʡ 

ʦʢʘʟʳʚʘʶʪʩʷ ʛʣʘʚʥʳʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʭʘʨʘʢʪʝʨʥʫʶ ʬʫʥʢʮʠʶ ʦʨʛʘʥʘ, ʘ ʦʩʪʘʣʴʥʳʝ 

ʚʳʧʦʣʥʷʶʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ. ʅʝʨʝʜʢʦ ʪʘʢʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʪʢʘʥʝʡ ʦʨʛʘʥʘ ʣʝʛʢʦ 

ʩʚʦʜʠʪʩʷ ʢ ʩʠʩʪʝʤʝ [ʨʝʛʫʣʷʪʦʨʥʳʡ ʙʣʦʢ ð ʦʧʦʨʘ], ʥʘʧʨʠʤʝʨ, ʚ ʞʝʣʝʟʘʭ ð [ʧʘʨʝʥʭʠʤʘ ð 

ʩʪʨʦʤʘ]. ɺ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʵʪʦ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ. ʇʦʣʳʝ ʦʨʛʘʥʳ ʝʩʪʴ ʩʠʩʪʝʤʘ ʵʧʠʪʝʣʠʘʣʴʥʦʡ 

ʪʨʫʙʢʠ ʠ ʦʢʨʫʞʘʶʱʠʭ ʦʙʦʣʦʯʝʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ ʠ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, 

ʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʙʣʦʢʦʚ, ʦʜʥʘʢʦ ʦʜʥʘ ʠʟ ʬʫʥʢʮʠʡ ʧʨʝʚʘʣʠʨʫʝʪ. ʕʧʠʪʝʣʠʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʨʝʛʫʣʠʨʫʝʪ, ʥʘʧʨʠʤʝʨ, ʧʨʦʜʚʠʞʝʥʠʝ ʧʠʱʠ ʧʦ ʘʣʠʤʝʥʪʘʨʥʦʤʫ ʪʨʘʢʪʫ, ʧʨʠʯʝʤ ʨʘʟʣʠʯʥʳʤ 

ʦʙʨʘʟʦʤ, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʫʶʪ ʤʳʰʝʯʥʳʝ ʩʣʦʠ ʚ ʩʪʝʥʢʝ ʦʨʛʘʥʘ, ʢʦʪʦʨʳʝ, ʦʜʥʘʢʦ, ʧʨʠ ʵʪʦʤ 

ʜʦʧʦʣʥʷʶʪ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʝ ʩʣʦʠ ʢʘʢ ʤʷʛʢʠʡ ʩʢʝʣʝʪ ʦʨʛʘʥʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʧʦʢʨʦʚʥʳʡ ʵʧʠʪʝʣʠʡ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʥʝʩʫʱʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʜʣʷ ʤʝʣʢʠʭ 

ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʞʝʣʝʟ ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʠ ʫʞ ʪʦʯʥʦ ʷʚʣʷʝʪʩʷ ʪʘʢʦʚʦʡ ʜʣʷ ʩʝʢʨʝʪʦʚ ʦʙʦʩʦʙʣʝʥʥʳʭ 

ʞʝʣʝʟ ʚ ʠʭ ʚʳʚʦʜʥʳʭ ʧʨʦʪʦʢʘʭ. 

ʉʭʦʜʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʨʬʦʣʦʛʠʠ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʧʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʠʩʪʝʤ ʦʨʛʘʥʦʚ, ʥʘʧʨʠʤʝʨ: 1) çʵʧʠʪʝʣʠʘʣʴʥʳʝè, ʨʝʛʫʣʷʪʠʚʥʳʝ (?) ʩʠʩʪʝʤʳ ð 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʘʷ, ʜʳʭʘʪʝʣʴʥʘʷ, ʤʦʯʝʚʘʷ, ʞʝʥʩʢʘʷ ʠ ʤʫʞʩʢʘʷ ʧʦʣʦʚʳʝ; 2) çʩʦʝʜʠʥʠʪʝʣʴʥʳʝè, 

2ʘ) ʦʧʦʨʥʘʷ ð ʢʦʩʪʥʘʷ / ʦʧʦʨʥʘʷ ʠ 2ʙ) ʨʝʛʫʣʷʪʠʚʥʘʷ ð ʤʳʰʝʯʥʘʷ / ʜʚʠʛʘʪʝʣʴʥʘʷ. ʅʦ ʠ ʟʜʝʩʴ 

ʥʝ ʚʩʝ ʦʜʥʦʟʥʘʯʥʦ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʠʱʝʚʘʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: 

1) ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʡ ʪʨʘʢʪ ð ʵʧʠʪʝʣʠʘʣʴʥʘʷ ʪʨʫʙʢʘ, ʦʢʨʫʞʝʥʥʘʷ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ, 

ʩʣʫʞʠʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʠʱʠ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʚʢʣʶʯʘʷ ʬʫʥʢʮʠʶ ʜʝʧʦ 

(v Ÿ 0), ʪ. ʝ. ʥʝʩʫʱʝʡ ʢʦʥʩʪʨʫʢʮʠʝʡ; 2) ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʝ ʞʝʣʝʟʳ ï ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʦʨʛʘʥʳ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʧʠʱʠ ʧʫʪʝʤ ʧʨʦʜʫʢʮʠʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ 

ʬʝʨʤʝʥʪʦʚ ʠ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ. ʆʜʥʘʢʦ ʚ ʩʦʩʪʘʚʝ ʦʙʝʠʭ ʯʘʩʪʝʡ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʠʤʝʶʪʩʷ ʩʪʨʫʢʪʫʨʳ ʩ ʠʥʦʡ ʬʫʥʢʮʠʝʡ ð ʞʝʣʝʟʳ ʚ ʩʪʝʥʢʘʭ ʪʨʘʢʪʘ ʠ ʚʳʚʦʜʥʳʝ ʧʨʦʪʦʢʠ ʞʝʣʝʟ. 

ʃʠʤʬʘʪʠʯʝʩʢʘʷ ʠ ʣʠʤʬʦʠʜʥʘʷ ʩʠʩʪʝʤʳ (ʃʪʉʠ, ʃʜʉʠ) ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʧʨʠʩʪʘʣʴʥʳʤ 

ʚʥʠʤʘʥʠʝʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʉʨʘʚʥʠʤ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʤʦʨʬʦʣʦʛʠʶ ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʤʫ 

ʧʨʠʥʮʠʧʫ. ʗ ʨʘʩʩʤʘʪʨʠʚʘʶ ʃʪʉʠ ʠ ʃʜʉʠ ʢʘʢ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʦʪʜʝʣʳ (ʧʦʜʩʠʩʪʝʤʳ) 

ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ [16], ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʜʚʝ ʢʣʘʩʩʠʯʝʩʢʠʝ ʯʘʩʪʠ ð ʢʨʦʚʝʥʦʩʥʫʶ ʠ 

ʣʠʤʬʘʪʠʯʝʩʢʫʶ. ʉʦʩʫʜʳ ʦʙʲʝʜʠʥʷʶʪ ʚʩʝ ʦʨʛʘʥʳ, ʪʨʘʥʩʧʦʨʪʠʨʫʷ ʧʨʦʜʫʢʪʳ ʠʭ ʤʝʪʘʙʦʣʠʟʤʘ 

(ʛʫʤʦʨʘʣʴʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ), ʠ ʬʦʨʤʠʨʫʶʪ ʩʦʩʫʜʠʩʪʳʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʘʨʪʝʨʠʘʣʴʥʳʡ ʩʢʝʣʝʪ 

ʦʨʛʘʥʠʟʤʘ (ʈʠʩʫʥʦʢ 1). ɽʛʦ ʦʩʥʦʚʥʳʤʠ ʯʘʩʪʷʤʠ ʩʣʫʞʘʪ ʢʣʝʪʢʠ ʠ ʦʨʛʘʥʳ, ʘ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ð ʤʝʞʢʣʝʪʦʯʥʳʝ ʱʝʣʠ ʠ ʩʦʩʫʜʳ, ʢʨʦʚʝʥʦʩʥʳʝ ʠ ʣʠʤʬʘʪʠʯʝʩʢʠʝ. ɺ 

ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʃʪʉʠ ʥʘʭʦʜʠʪʩʷ ʣʠʤʬʘʪʠʯʝʩʢʦʝ ʨʫʩʣʦ, 

ʃʜʉʠ ï ʢʨʦʚʝʥʦʩʥʦʝ. ʉʦʩʫʜʳ ʠʤʝʶʪ: 1) ʩʪʝʥʢʠ ð ʵʥʜʦʪʝʣʠʘʣʴʥʘʷ ʪʨʫʙʢʘ, ʝʝ ʥʝʧʦʩʪʦʷʥʥʦ 

ʦʢʨʫʞʘʶʪ ʙʘʟʘʣʴʥʘʷ ʤʝʤʙʨʘʥʘ, ʩʣʦʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʠ ʛʣʘʜʢʦʡ ʤʳʰʝʯʥʦʡ ʪʢʘʥʝʡ; 2) ʧʦʣʦʩʪʴ 

ʩ ʝʝ ʩʦʜʝʨʞʠʤʳʤ ð ʢʨʦʚʴ, ʢʨʘʩʥʘʷ ʠʣʠ ʙʝʣʘʷ (ʣʠʤʬʘ), ʢʘʢ ʩʧʝʮʠʘʣʴʥʳʝ ʚʠʜʳ (ʞʠʜʢʦʡ) 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. ʃʠʤʬʘʪʠʯʝʩʢʦʝ ʨʫʩʣʦ ʦʩʫʱʝʩʪʚʣʷʝʪ ʪʨʘʥʩʧʦʨʪ ʢʨʫʧʥʦʜʠʩʧʝʨʩʥʳʭ 

ʚʝʱʝʩʪʚ, ʥʝ ʧʦʧʘʜʘʶʱʠʭ ʚ ʚʝʥʦʟʥʦʝ ʨʫʩʣʦ, ʘ ʢʨʦʚʝʥʦʩʥʦʝ ʨʫʩʣʦ ð ʪʨʘʥʩʧʦʨʪ ʢʠʩʣʦʨʦʜʘ ʠ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ʆʜʥʘ ʠʟ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʧʦʩʳʣʦʢ ʠʭ ʨʘʟʣʠʯʠʷ ð ʦʪʩʫʪʩʪʚʠʝ 

ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ ʧʦʜ ʪʦʥʢʠʤ ʵʥʜʦʪʝʣʠʝʤ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʢʘʧʠʣʣʷʨʦʚ (ʦʪʩʶʜʘ ð ʝʛʦ 

ʧʦʚʳʰʝʥʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ), ʜʨʫʛʘʷ ð ʩʣʝʧʦʝ ʥʘʯʘʣʦ ʢʦʨʥʝʡ ʃʪʉʠ, ʦʯʝʥʴ ʥʠʟʢʘʷ ʩʢʦʨʦʩʪʴ 

ʣʠʤʬʦʪʦʢʘ ʚ ʥʠʭ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʩʘʩʳʚʘʥʠʶ ʢʨʫʧʥʳʭ ʤʦʣʝʢʫʣ ʠʟ ʪʢʘʥʝʚʦʡ ʞʠʜʢʦʩʪʠ. ɺ 

ʃʪʉʠ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʥʘʭʦʜʠʪʩʷ ʜʨʝʥʘʞʥʘʷ ʬʫʥʢʮʠʷ, ʢʦʪʦʨʫʶ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʥʜʦʪʝʣʠʡ ʢʘʢ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʦʢʨʦʚʥʦʛʦ ʵʧʠʪʝʣʠʷ (ʢʦʥʩʪʨʫʢʮʠʷ, ʥʝʩʫʱʘʷ ʣʠʤʬʫ). ɼʨʫʛʘʷ ʝʛʦ ʬʫʥʢʮʠʷ, 

ʬʠʣʴʪʨʫʶʱʘʷ (ʚʘʨʠʘʥʪ ʙʘʨʴʝʨʥʦʡ) ð ʚʪʦʨʦʩʪʝʧʝʥʥʘ, ʭʦʪʷ ʦʯʝʥʴ ʚʘʞʥʘ, ʦʩʦʙʝʥʥʦ ʚ ʢʦʨʥʷʭ 

ʃʪʉʠ (ʣʠʤʬʦʦʙʨʘʟʦʚʘʥʠʝ) ʠ ʣʠʤʬʦʫʟʣʘʭ. ɺ ʧʦʩʣʝʜʥʠʭ ʣʠʤʬʘʪʠʯʝʩʢʠʡ ʵʥʜʦʪʝʣʠʡ ʫʪʨʘʯʠʚʘʝʪ 

ʙʘʟʘʣʴʥʫʶ ʤʝʤʙʨʘʥʫ, ʠʩʪʦʥʯʘʝʪʩʷ ʠ ʨʘʟʨʳʭʣʷʝʪʩʷ, ʥʦ ʝʛʦ ʙʘʨʴʝʨʥʘʷ ʬʫʥʢʮʠʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʩʠʣʠʚʘʝʪʩʷ ʨʝʪʠʢʫʣʷʨʥʦʡ ʠ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʷʤʠ (ʨʝʛʫʣʷʪʦʨʥʳʡ ʙʣʦʢ).  
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ʈʠʩʫʥʦʢ 1. ʆʙʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʢʘʢ ʩʠʩʪʝʤʳ ʙʣʦʢʦʚ, ʚ ʪ. ʯ. ʦʧʦʨʥʦʛʦ (ʩʦʤʘ ð 

ʢʦʩʪʠ ʠ ʩʢʝʣʝʪʥʳʝ ʤʳʰʮʳ) ʠ ʨʝʛʫʣʷʪʦʨʥʳʭ (ʥʝʨʚʥʘʷ ʠ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʳ): ʫʧʨʦʱʝʥʥʘʷ 

ʩʭʝʤʘ, ʥʘ ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥʳ ʩʚʷʟʠ ʤʝʞʜʫ ʦʧʦʨʥʦïʜʚʠʛʘʪʝʣʴʥʳʤ ʘʧʧʘʨʘʪʦʤ ʠ ʠʥʪʝʛʨʘʪʠʚʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʯʝʣʦʚʝʢʘ; ʦʩʪʘʣʴʥʳʝ ʦʨʛʘʥʳ, ʚ ʪ. ʯ. ʵʥʜʦʢʨʠʥʥʳʝ ʞʝʣʝʟʳ ʢʘʢ ʦʩʦʙʘʷ ʯʘʩʪʴ ʩʝʨʜʝʯʥʦï

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ (ʨʝʛʫʣʷʪʦʨʥʳʝ ʥʘʩʘʜʢʠ ʥʘ ʩʦʩʫʜʠʩʪʦʤ ʨʫʩʣʝ), ʠʩʢʣʶʯʝʥʳ ʜʣʷ ʨʘʟʛʨʫʟʢʠ ʩʭʝʤʳ. 
 

ɺ ʃʜʉʠ ʩʦʩʫʜʳ ʠʛʨʘʶʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʨʦʣʴ (~ ʚʳʚʦʜʥʳʭ ʧʨʦʪʦʢʦʚ ʢʘʢ ʚ 

ʵʥʜʦʢʨʠʥʥʳʭ ʞʝʣʝʟʘʭ). ʇʨʝʞʜʝ ʚʩʝʛʦ ʧʦ ʢʨʦʚʝʥʦʩʥʳʤ ʩʦʩʫʜʘʤ ʧʨʦʠʩʭʦʜʠʪ (ʨʝ)ʮʠʨʢʫʣʷʮʠʷ 

ʣʠʤʬʦʮʠʪʦʚ ð ʢʦʥʩʪʠʪʫʝʥʪʦʚ ʃʜʉʠ. ʀʭ ʣʦʢʘʣʴʥʳʝ ʩʢʦʧʣʝʥʠʷ, ʧʨʠʯʝʤ ʯʘʱʝ ʚʩʝʛʦ ʚʦʢʨʫʛ 

ʩʦʩʫʜʦʚ ʨʘʟʥʦʛʦ ʪʠʧʘ, ʧʨʝʜʰʝʩʪʚʫʶʪ ʤʦʨʬʦʛʝʥʝʟʫ ʣʠʤʬʦʠʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʨʘʟʥʦʡ 

ʩʣʦʞʥʦʩʪʠ ʩʪʨʦʝʥʠʷ, ʚʧʣʦʪʴ ʜʦ ʦʨʛʘʥʦʚ. ʀʭ ʛʣʘʚʥʦʡ ʪʢʘʥʴʶ ʩʪʘʥʦʚʠʪʩʷ ʣʠʤʬʦʠʜʥʘʷ ʪʢʘʥʴ 

ʢʘʢ ʦʩʦʙʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʨʳʭʣʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ. ʃʜʉʠ ʚʳʛʣʷʜʠʪ 

ʢʘʢ ʢʦʤʧʣʝʢʩ ʩʦʩʫʜʦʚ ʠ ʣʠʤʬʦʠʜʥʳʭ ʤʫʬʪ ð ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʙʣʦʢʦʚ, 

ʧʦʩʣʝʜʥʠʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʣʘʚʥʫʶ ʬʫʥʢʮʠʶ. ɺ ʃʪʉʠ ʥʘʙʣʶʜʘʝʪʩʷ ʠʭ ʦʙʨʘʪʥʘʷ ʧʨʦʧʦʨʮʠʷ. 
 

ɿʘʢʣʶʯʝʥʠʝ 

ʅʘ ɿʝʤʣʝ ʞʠʚʝʪ ʦʛʨʦʤʥʦʝ ʤʥʦʞʝʩʪʚʦ ʩʫʱʝʩʪʚ ʩ ʩʦʚʝʨʰʝʥʦ ʨʘʟʥʳʤ ʩʪʨʦʝʥʠʝʤ, ʥʦ ʪʝʤ 

ʥʝ ʤʝʥʝʝ ʠʤʝʶʱʠʭ ʥʝʯʪʦ ʦʙʱʝʝ ʚ ʩʚʦʝʤ ʫʩʪʨʦʡʩʪʚʝ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ 

ʧʦʢʘʟʘʪʴ ʝʜʠʥʳʡ ʧʨʠʥʮʠʧ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ 

ʞʠʚʦʪʥʳʭ ʥʘ ʚʩʝʭ ʝʝ ʫʨʦʚʥʷʭ. ʉ ʧʦʟʠʮʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʨʬʦʣʦʛʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ 

ʙʠʦʩʠʩʪʝʤʘ ʫʩʪʨʦʝʥʘ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʝʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ð ʢʦʤʧʣʝʢʩ ʦʧʦʨ 

ʠ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʟʥʦʛʦ ʪʠʧʘ, ʥʘ ʢʦʪʦʨʳʭ ʩʤʦʥʪʠʨʦʚʘʥʳ ʨʘʟʥʳʝ ʨʝʛʫʣʷʪʦʨʥʳʝ 

ʙʣʦʢʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʥʮʝʧʮʠʠ ʦ ʢʦʥʩʪʠʪʫʮʠʠ ʯʝʣʦʚʝʢʘ ʚʳʩʪʨʘʠʚʘʶʪʩʷ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ, 

ʚʦʢʨʫʛ ʩʦʤʳ ʠʣʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʗ ʧʨʝʜʣʘʛʘʶ ʨʘʟʤʝʩʪʠʪʴ ʚ ʮʝʥʪʨʝ ʧʦʜʦʙʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ, ʧʨʠʯʝʤ ʥʝ ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʦʣʠʯʥʦʛʦ ʫʧʨʘʚʣʷʶʱʝʛʦ [7, 10, 17ï

19]. ʇʦʵʪʦʤʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʢʦʨʨʝʢʪʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʙʣʝʤʳ ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ 

ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʫʢʘʟʘʥʥʳʭ ʩʠʩʪʝʤ: 1) ʩʦʤʘ / ʦʧʦʨʥʳʡ ʙʣʦʢ, 1.1) ʢʦʩʪʠ (ʪʚʝʨʜʳʡ ʩʢʝʣʝʪ) ð 

ʪʚʝʨʜʦʩʪʴ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʤʝʪʘʙʦʣʠʟʤʘ, ʦʧʦʨʥʘʷ ʠ ʟʘʱʠʪʥʘʷ ʬʫʥʢʮʠʠ; 1.2) ʩʢʝʣʝʪʥʳʝ 

ʤʳʰʮʳ ð ʫʧʨʫʛʦʩʪʴ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʤʝʪʘʙʦʣʠʟʤʘ, ʜʚʠʛʘʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ; 

2) ʨʝʛʫʣʷʪʦʨʥʳʡ ʙʣʦʢ, 2.1) ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ ð ʮʠʨʢʫʣʷʮʠʷ ʢʨʦʚʠ / ʪʨʘʥʩʧʦʨʪ 

ʚʝʱʝʩʪʚʘ, ʵʥʝʨʛʠʠ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʬʫʥʢʮʠʷ ʠʥʪʝʛʨʘʮʠʠ ʧʫʪʝʤ ʛʫʤʦʨʘʣʴʥʦʡ (ʚʟʘʠʤʦ)ʩʚʷʟʠ; 

2.2) ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ ð ʨʝʬʣʝʢʩʠʷ (ʦʪʨʘʞʝʥʠʝ), ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʤʝʪʘʙʦʣʠʟʤʘ, ʧʝʨʝʥʦʩ 

ʠʥʬʦʨʤʘʮʠʠ, ʬʫʥʢʮʠʷ ʠʥʪʝʛʨʘʮʠʠ ʚ ʬʦʨʤʝ ʫʧʨʘʚʣʝʥʠʷ (ʨʝʛʫʣʷʮʠʠ, ʢʦʥʪʨʦʣʷ). ɺʥʫʪʨʠ 

ʢʦʤʧʣʝʢʩʘ ʦʙʨʘʟʦʚʘʥʠʡ ʵʪʠʭ ʩʠʩʪʝʤ (ʚ ʧʦʣʦʩʪʷʭ ʩʦʤʳ) ʥʘʭʦʜʷʪʩʷ ʚʥʫʪʨʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ 
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ʚʳʧʦʣʥʷʶʪ ʥʝʢʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʬʫʥʢʮʠʠ. ʇʦʜʦʙʥʦʝ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʢʣʝʪʢʝ (ʩʪʨʫʢʪʫʨʥʳʝ ʠ 

ʨʝʛʫʣʷʪʦʨʥʳʝ ʙʝʣʢʠ ʠ ʠʭ ʢʦʤʧʣʝʢʩʳ). ʗ ʥʝ ʫʪʚʝʨʞʜʘʶ, ʯʪʦ ʜʘʥʥʘʷ ʩʭʝʤʘ ʘʙʩʦʣʶʪʥʦ 

ʫʥʠʚʝʨʩʘʣʴʥʘ ʠ ʩʦʚʝʨʰʝʥʥʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʝʛʤʝʥʪʘʮʠʷ ʠ ʢʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʚʝ ʩʪʦʨʦʥʳ 

ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʦʚ ʚ ʵʚʦʣʶʮʠʠ ʠ ʦʥʪʦʛʝʥʝʟʝ ʩ ʫʩʣʦʞʥʝʥʠʝʤ ʠʭ ʩʪʨʦʝʥʠʷ ʠ 

ʧʦʚʳʰʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʕʚʦʣʶʮʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘ ʵʪʦʪ ʩʧʦʩʦʙ 

ʨʘʟʚʠʪʠʷ ʠʥʜʠʚʠʜʘ ʨʘʟʣʠʯʥʳʤ ʦʙʨʘʟʦʤ ð ʦʪ ʧʨʦʩʪʦʡ ʩʝʛʤʝʥʪʘʮʠʠ ʪʝʣʘ ʞʠʚʦʪʥʦʛʦ 

(ʤʝʪʘʤʝʨʠʷ ʘʥʥʝʣʠʜ) ʜʦ ʝʛʦ ʢʚʘʟʠʩʝʛʤʝʥʪʘʮʠʠ ʫ ʯʝʣʦʚʝʢʘ ʠ ʝʤʫ ʧʦʜʦʙʥʳʭ ʞʠʚʦʪʥʳʭ 

(ʧʝʨʠʘʨʪʝʨʠʘʣʴʥʳʝ ʦʨʛʘʥʦʢʦʤʧʣʝʢʩʳ). ɺʦʟʤʦʞʥʦ ʩʦʯʝʪʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʠʭ ʩʧʦʩʦʙʦʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʊʘʢ ʚ ʫʩʪʨʦʡʩʪʚʝ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʦʙʘ 

ʵʪʠʭ ʧʨʠʥʮʠʧʘ ð ʢʣʘʩʩʠʯʝʩʢʘʷ ʤʝʪʘʤʝʨʠʷ (ʧʝʨʚʘʷ ʩʪʫʧʝʥʴ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ð ʙʘʟʦʚʘʷ 

ʮʝʧʴ ʤʝʞʢʣʘʧʘʥʥʳʭ ʩʝʛʤʝʥʪʦʚ) ʠ ʧʝʨʠʘʨʪʝʨʠʘʣʴʥʘʷ ʢʚʘʟʠʩʝʛʤʝʥʪʘʮʠʷ ʚ ʩʦʩʪʘʚʝ ʪʝʣʘ 

ʠʥʜʠʚʠʜʘ (ʠʥʪʝʛʨʘʪʠʚʥʘʷ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʦʢʨʫʞʝʥʠʠ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʨʫʩʣʘ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ 

ʜʣʷ ʣʠʤʬʦʪʦʢʘ ʠ ʜʚʠʞʝʥʠʷ, ʚ ʪ. ʯ. ʨʘʟʚʠʪʠʷ, ʢʘʢ ʩʘʤʦʡ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʪʘʢ ʠ ʦʨʛʘʥʠʟʤʘ 

ʚ ʮʝʣʦʤ. ɺʦʟʤʦʞʥʦ, ʠʤʝʝʪ ʤʝʩʪʦ ʢʦʤʙʠʥʘʮʠʷ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʘʢ ʧʦʣʠʤʝʨʠʟʘʮʠʷ ʠ 

ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʷ. 

 

Abstract. Segmentation and compartmentalization are two sides of development of organisms 

in evolution and ontogenesis with complication of their structure and increase of effectiveness of 

their function. Evolution uses such way of individual development differently ð from simple 

segmentation of animal body (metamerism of Annelida) to quasiïsegmentation in human body and 

similar animals (periarterial complexes of organs). It is possible combinative employment both 

methods of individual organization. Thus, there are both principles in construction of lymphatic 

system ð classic metamerism (first stage of the organization ð basic chain of intervalvar 

segments) and periarterial quasiïsegmentation in composition of individual body (integrative 

cardiovascular system system). This is possible to use sources of energy in surroundings of 

lymphatic bed for lymph flow and motion the whole bed, including development as vascular 

system, so organism at whole. It is possible combination such processes as polymerization and 

polycondensation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʛʘʥʠʟʤ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʨʬʦʣʦʛʠʷ, ʩʝʛʤʝʥʪʘʮʠʷ, 

ʢʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʷ. 

 

Keywords: organism, functional morphology, segmentation, compartmentalization. 

 

ʆ ʥʝʨʘʟʨʳʚʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʦʨʬʦʣʦʛʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ, ʬʦʨʤʳ ʠ ʬʫʥʢʮʠʠ ʧʠʩʘʣʠ 

ʠʟʚʝʩʪʥʳʝ ʘʥʘʪʦʤʳ ʨʘʟʥʳʭ ʣʝʪ [1], ʥʘʧʨʠʤʝʨ, ʘʚʩʪʨʠʡʩʢʠʡ ʘʥʘʪʦʤ I. Hyrtl: çɸʥʘʪʦʤ ʥʝ ʤʦʞʝʪ 

ʥʘʯʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʥʝ ʠʤʝʷ ʟʘ ʠʩʭʦʜʥʫʶ ʪʦʯʢʫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʚʦʧʨʦʩ ʠʣʠ ʥʝ 
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ʥʘʪʘʣʢʠʚʘʷʩʴ ʥʘ ʥʝʛʦ ʧʦʜ ʢʦʥʝʮè [ʮʠʪ. ʧʦ: 2]. ɾʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʣʶʙʦʛʦ ʠʥʜʠʚʠʜʘ ʩʦʩʪʦʠʪ 

ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʙʦʨʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʄʳ çʧʨʠʚʷʟʳʚʘʝʤè ʪʝ ʠʣʠ ʠʥʳʝ 

ʧʨʦʮʝʩʩʳ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʝʛʦ ʦʨʛʘʥʘʤ ʠ ʦʙʦʟʥʘʯʘʝʤ ʪʘʢ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʫʥʢʮʠʠ ʦʨʛʘʥʦʚ. ʂʣʝʪʢʘ ʷʚʣʷʝʪʩʷ ʥʘʠʤʝʥʴʰʝʡ ʯʘʩʪʠʮʝʡ ʣʶʙʦʡ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʙʠʦʩʠʩʪʝʤʳ, ʛʜʝ ʭʨʘʥʠʪʩʷ ʠ ʥʘʯʠʥʘʝʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴʩʷ ʝʝ ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ. ʇʦʵʪʦʤʫ ʤʳ ʧʳʪʘʝʤʩʷ ʧʦʥʷʪʴ, ʢʘʢ ʢʣʝʪʢʠ ʦʙʨʘʟʫʶʪ ʪʝʣʦ ʠʥʜʠʚʠʜʘ ʠ 

ʦʨʛʘʥʠʟʫʶʪ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ [3].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʠʥʮʠʧʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʨʬʦʣʦʛʠʠ ʦʨʛʘʥʠʟʤʘ. 

 

ʂʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʷ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ 

ɸ. ʇʦʣʠʢʘʨ ʧʠʩʘʣ: çé ʵʥʟʠʤʳ ʚ ʢʣʝʪʢʝ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʝʩʣʫʯʘʡʥʦ, ʦʥʠ ʣʦʢʘʣʠʟʦʚʘʥʳ 

ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʠʣʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ. ʊʘʢʘʷ ʣʦʢʘʣʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʡ ʦʩʥʦʚʦʡ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ é ʂʣʝʪʢʫ ʥʝʣʴʟʷ ʦʪʦʞʜʝʩʪʚʣʷʪʴ ʩ çʤʝʰʢʦʤ 

ʵʥʟʠʤʦʚè. ɺ ʢʣʝʪʢʝ ʩʫʱʝʩʪʚʫʝʪ ʩʢʝʣʝʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʪʨʫʢʪʫʨʥʳʭ ʙʝʣʢʦʚ. ɺ ʥʝʡ ʠʤʝʶʪʩʷ 

ʪʘʢʞʝ ʠ ʫʯʘʩʪʢʠ, ʛʜʝ ʚʦʜʘ ʩʚʦʙʦʜʥʘ, ʠ ʜʨʫʛʠʝ ʤʝʩʪʘ, ʘʢʢʫʤʫʣʠʨʫʶʱʠʝ ʠʥʳʝ ʚʝʱʝʩʪʚʘ (pools). 

ʕʪʠ ʟʦʥʳ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ, ʭʦʪʷ ʦʥʠ ʠ ʦʪʜʝʣʝʥʳ ʤʝʭʘʥʠʯʝʩʢʠ. ʀʭ ʮʠʪʦʪʦʧʦʛʨʘʬʠʷ 

ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʨʘʟʣʠʯʥʳʭ ʩʠʣ, ʢʦʪʦʨʳʝ ʧʦʣʷʨʠʟʫʶʪ ʵʪʠ ʩʪʨʫʢʪʫʨʳ ʠ ʠʤʝʶʪ 

ʪʝʥʜʝʥʮʠʶ ʧʨʠʚʦʜʠʪʴ ʠʭ ʢ ʫʩʣʦʚʠʷʤ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠè [4]. ɸ. ʍʵʤ ʠ 

ɼ. ʂʦʨʤʘʢ ʦʪʤʝʪʠʣʠ ʚ ʢʥʠʛʝ çɻʠʩʪʦʣʦʛʠʷè: çɾʠʟʥʴ ʚ ʢʣʝʪʢʘʭ ʚʦʟʤʦʞʥʘ ʣʠʰʴ ʧʨʠ ʪʦʤ 

ʫʩʣʦʚʠʠ, ʯʪʦ ʠʭ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʝʨʤʝʥʪʳ ʠ ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ ʨʘʩʧʨʝʜʝʣʝʥʳ ʫʧʦʨʷʜʦʯʝʥʥʳʤ 

ʦʙʨʘʟʦʤ ʠ ʥʝ ʤʦʛʫʪ ʩʚʦʙʦʜʥʦ ʩʤʝʰʠʚʘʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɺʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʫʩʣʦʚʠʷ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʝʤʙʨʘʥʳé ʊʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʩʪʦʣʴ ʤʥʦʛʠʝ ʞʠʜʢʦʩʪʠ ʨʘʟʣʠʯʥʦʛʦ 

ʩʦʩʪʘʚʘ, ʥʘʭʦʜʷʩʴ ʚ ʮʠʪʦʧʣʘʟʤʝ, ʦʪʜʝʣʝʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʧʦʨʦʜʠʣʦ ʩʧʝʮʠʘʣʴʥʳʡ ʪʝʨʤʠʥ ð 

ʦʪʩʝʢ (ʠʣʠ ʢʦʤʧʘʨʪʤʝʥʪ) é ʕʪʦʪ ʪʝʨʤʠʥ, ʦʜʥʘʢʦ, ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʝʯʴ ʠʜʝʪ ʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʦʪʦʨʦʝ ʟʘʤʢʥʫʪʦ ʚ ʩʪʨʫʢʪʫʨʥʦʤ ʩʤʳʩʣʝè [5]. 

ʆʜʥʫ ʠʟ ʧʦʜʛʣʘʚ ʢʥʠʛʠ çʌʠʟʠʦʣʦʛʠʷ ʢʣʝʪʢʠè ʍ. ʁʦʩʪ ʥʘʟʚʘʣ çʂʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʷ 

ʤʝʪʘʙʦʣʠʟʤʘè, ʛʜʝ ʫʢʘʟʘʣ, ʚ ʯʘʩʪʥʦʩʪʠ: çʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʫʶ ʧʨʠʭʦʜʠʪʩʷ 

ʨʝʰʘʪʴ ʙʠʦʣʦʛʘʤ ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʣʝʪʢʠ, ð ʵʪʦ ʚʳʷʚʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʝʝ ʩʪʨʫʢʪʫʨʦʡ ʠ 

ʬʫʥʢʮʠʝʡ é ʩʦʟʜʘʝʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʦʪʜʝʣʴʥʳʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʟʘʢʦʥʦʤʝʨʥʳʤ ʦʙʨʘʟʦʤ ʨʘʩʧʨʝʜʝʣʝʥʳ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʯʘʩʪʷʤʠ ʢʣʝʪʢʠ. ʆʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʭ ʧʨʦʙʣʝʤ, ʚʩʝ ʝʱʝ ʞʜʫʱʠʭ ʩʚʦʝʛʦ ʨʝʰʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʚʳʷʩʥʝʥʠʝ ʪʝʭ 

ʩʧʦʩʦʙʦʚ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ʵʪʠ ʦʪʜʝʣʴʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʝʜʠʥʠʮʳ ʢʦʦʧʝʨʠʨʫʶʪʩʷ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʩʦʛʣʘʩʦʚʘʥʥʦʝ ʧʨʦʪʝʢʘʥʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʦʩʪʘ 

ʢʣʝʪʢʠè [6]. 

ʕ. ʃʠʙʙʝʨʪ ʚ ʢʥʠʛʝ çʆʩʥʦʚʳ ʦʙʱʝʡ ʙʠʦʣʦʛʠʠè ʥʘʧʠʩʘʣ: çé ʞʠʚʳʝ ʩʠʩʪʝʤʳ ð ʵʪʦ 

ʦʪʢʨʳʪʳʝ ʩʠʩʪʝʤʳ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʧʦʪʦʢʠ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ; ʵʪʠ ʩʠʩʪʝʤʳ 

ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʪʛʨʘʥʠʯʝʥʳ ʦʪ 

ʦʢʨʫʞʝʥʠʷ ʩʪʨʫʢʪʫʨʘʤʠ, ʢʦʪʦʨʳʝ ʟʘʪʨʫʜʥʷʶʪ ʦʙʤʝʥ ʚʝʱʝʩʪʚʘʤʠ, ʩʚʦʜʷʪ ʢ ʤʠʥʠʤʫʤʫ ʧʦʪʝʨʠ 

ʵʥʝʨʛʠʠ ʠ ʩʣʫʞʘʪ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʝʜʠʥʩʪʚʘ ʩʠʩʪʝʤʳ. ʕʪʘ 

ʦʙʦʩʦʙʣʝʥʥʦʩʪʴ, ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ, ʥʘʯʠʥʘʝʪʩʷ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ ð ʢʣʝʪʢʘ 

ʦʛʨʘʥʠʯʝʥʘ ʤʝʤʙʨʘʥʦʡ ð ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʘʣʴʰʝ ʫ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ, 

ʙʫʜʫʯʠ ʦʪʜʝʣʴʥʳʤʠ ʦʩʦʙʷʤʠ, ʦʪʛʨʘʥʠʯʝʥʳ ʦʪ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦʢʨʦʚʥʳʤʠ ʪʢʘʥʷʤʠ. 

ʄʥʦʛʦʦʙʨʘʟʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʝʣʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʨʘʟʛʨʘʥʠʯʝʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʧʨʦʪʝʢʘʶʪ (ʢʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʶ). ʊʘʢ, ʫʞʝ ʚ ʢʣʝʪʢʝ 

ʧʨʠʩʫʪʩʪʚʠʝ ʚʥʫʪʨʝʥʥʠʭ ʤʝʤʙʨʘʥ ʚʝʜʝʪ ʢ ʦʙʦʩʦʙʣʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʝʣʣ: ʩʪʨʫʢʪʫʨʥʘʷ 

ʩʣʦʞʥʦʩʪʴ ʞʠʚʦʛʦ ʥʘʯʠʥʘʝʪʩʷ ʩ ʤʘʢʨʦʤʦʣʝʢʫʣ, ʧʨʦʜʦʣʞʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨ, ʢʘʢ 

ʤʝʤʙʨʘʥʳ ʠ ʦʨʛʘʥʝʣʣʳ, ʘ ʜʘʣʝʝ ʢʣʝʪʢʠ ʠ ð ʫ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ð ʪʢʘʥʠ, ʦʨʛʘʥʳ, 

ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ, ʚʧʣʦʪʴ ʜʦ ʮʝʣʳʭ ʦʨʛʘʥʠʟʤʦʚ (ʦʩʦʙʝʡ)è [7].  

 

ʄʥʦʛʦʢʘʤʝʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʪʝʣʘ ʞʠʚʦʪʥʳʭ 

ʇʨʠʤʝʨʥʦ ʩ ʩʝʨʝʜʠʥʳ XIX  ʚʝʢʘ ʘʥʘʪʦʤʳ ʩʪʘʣʠ ʨʘʟʜʝʣʷʪʴ ʚʩʝ ʦʨʛʘʥʳ ʯʝʣʦʚʝʢʘ ʥʘ ʜʚʝ 
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ʛʨʫʧʧʳ ï ʦʨʛʘʥʳ ʞʠʚʦʪʥʦʡ ʠ ʨʘʩʪʠʪʝʣʴʥʦʡ ʞʠʟʥʠ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʨʘʟʜʝʣʝʥʠʶ ʪʝʣʘ ʯʝʣʦʚʝʢʘ 

ʥʘ ʜʚʝ ʯʘʩʪʠ: 1) ʩʦʤʫ (ʩʦʙʩʪʚʝʥʥʦ ʪʝʣʦ) ð ʢʦʩʪʠ, ʩʚʷʟʢʠ, ʤʳʰʮʳ, ʨʳʭʣʘʷ ʢʣʝʪʯʘʪʢʘ, ʬʘʩʮʠʠ, 

ʢʦʞʘ ʠ ʧʦʜʢʦʞʥʘʷ ʢʣʝʪʯʘʪʢʘ ð  ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʤʝʱʝʥʠʝ ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ; 

2) ʚʠʩʮʝʨʫ (ʚʥʫʪʨʝʥʥʦʩʪʠ) ð ʪʦ, ʯʪʦ ʧʦʤʝʱʘʝʪʩʷ ʚ ʧʦʣʦʩʪʷʭ ʩʦʤʳ (ʧʠʱʝʚʘʨʠʪʝʣʴʥʘʷ, 

ʜʳʭʘʪʝʣʴʥʘʷ, ʤʦʯʝʚʘʷ ʠ ʧʦʣʦʚʳʝ ʩʠʩʪʝʤʳ; ʵʥʜʦʢʨʠʥʥʳʝ ʞʝʣʝʟʳ), 2ʘ) ʧʫʪʠ, ʧʨʦʚʦʜʷʱʠʝ 

ʞʠʜʢʦʩʪʠ ʠ ʨʘʟʜʨʘʞʝʥʠʝ (ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʘʷ ʠ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʳ) ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚ ʦʩʦʙʳʡ 

ʦʪʜʝʣ. çɼʠʥʘʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʨʘʟʳʛʨʳʚʘʶʱʠʡʩʷ ʚ ʦʨʛʘʥʠʟʫʶʱʝʡʩʷ ʢʦʣʣʦʠʜʘʣʴʥʦʡ ʤʘʩʩʝ 

ð ʧʝʨʚʠʯʥʦʤ ʦʨʛʘʥʠʟʤʝ ð ʦʧʣʦʜʦʪʚʦʨʝʥʥʦʡ ʞʝʥʩʢʦʡ ʧʦʣʦʚʦʡ ʢʣʝʪʢʝ, ʚʳʨʘʞʘʶʱʠʡʩʷ ʚ ʝʝ 

ʨʦʩʪʝ, ʢʘʯʝʩʪʚʝʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ, ʠʟʤʝʥʝʥʠʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʝʝ ʯʘʩʪʝʡ, ʦʙʨʘʟʦʚʘʥʠʠ 

ʠʟ ʧʨʦʜʫʢʪʦʚ ʝʝ ʜʨʦʙʣʝʥʠʷ ʪʢʘʥʝʡ, ʦʨʛʘʥʦʚ, ʩʠʩʪʝʤ ʠ ʘʧʧʘʨʘʪʦʚ, ʧʨʝʚʨʘʱʘʝʪ ʦʨʛʘʥʠʟʤ ʚ 

ʙʝʩʢʦʥʝʯʥʦ ʧʝʨʝʤʝʥʥʫʶ ʚʝʣʠʯʠʥʫ, ʚ ʢʦʪʦʨʦʡ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʝʝ ʞʠʟʥʠ ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʝʩʪʨʦʡʢʘ ʤʘʪʝʨʠʠ ʠ ʬʦʨʤ, ʧʨʠʩʧʦʩʦʙʣʷʶʱʠʭʩʷ ʢ ʚʘʨʴʠʨʫʶʱʠʤ ʫʩʣʦʚʠʷʤ ʚʥʝʰʥʝʡ ʠ 

ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳè [2]. 

ʀʥʘʯʝ ʛʦʚʦʨʷ, ʪʝʣʦ ʯʝʣʦʚʝʢʘ ʫʩʪʨʦʝʥʦ ʢʘʢ ʤʥʦʛʦʢʘʤʝʨʥʘʷ ʧʦʣʦʩʪʴ, ʩʪʝʥʢʠ ʢʦʪʦʨʦʡ ð 

ʵʪʦ ʩʦʤʘ (ʦʧʦʨʥʦïʜʚʠʛʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ ʠ ʦʙʱʠʝ ʧʦʢʨʦʚʳ ʪʝʣʘ). ʋ ʵʤʙʨʠʦʥʘ ʯʝʣʦʚʝʢʘ ʦʙʱʘʷ 

ʧʦʣʦʩʪʴ ʪʝʣʘ (ʮʝʣʦʤʠʯʝʩʢʘʷ), ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʧʝʨʝʯʥʦʡ ʧʝʨʝʛʦʨʦʜʢʠ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 

ʚʪʦʨʠʯʥʳʝ ʧʦʣʦʩʪʠ: ʜʠʘʬʨʘʛʤʘ ʨʘʟʜʝʣʷʝʪ ʛʨʫʜʥʫʶ ʠ ʙʨʶʰʥʫʶ ʧʦʣʦʩʪʠ. ʋ ʢʦʣʴʯʘʪʳʭ ʯʝʨʚʝʡ 

ʩʝʧʪʳ ʨʘʟʜʝʣʷʶʪ ʪʝʣʦ ʥʘ ʩʭʦʜʥʳʝ ʧʦ ʩʪʨʦʝʥʠʶ ʯʣʝʥʠʢʠ ʩ ʘʚʪʦʥʦʤʥʳʤʠ ʧʦʣʦʩʪʷʤʠ ð 

ʧʦʣʠʤʝʨʥʦʝ ʩʪʨʦʝʥʠʝ (ʙʦʣʴʰʝʡ ʯʘʩʪʠ) ʪʝʣʘ. ʅʝʯʪʦ ʧʦʜʦʙʥʦʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʯʣʝʥʠʩʪʦʥʦʛʠʭ, ʫ 

ʤʦʣʣʶʩʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʩʨʘʱʝʥʠʝ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ð ʢʚʘʟʠʩʝʛʤʝʥʪʘʨʥʦʝ ʩʪʨʦʝʥʠʝ ʪʝʣʘ, 

ʢʘʢ ʫ ʯʝʣʦʚʝʢʘ [8], ʭʦʪʷ ʧʨʠ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝʡ ʩʣʦʞʥʦʩʪʠ. ʂʨʦʤʝ ʫʢʘʟʘʥʥʳʭ ʢʨʫʧʥʳʭ 

ʧʦʣʦʩʪʝʡ, ʚ ʩʦʤʝ ʯʝʣʦʚʝʢʘ ʤʦʞʥʦ ʥʘʡʪʠ ʧʦʣʦʩʪʠ, ʤʝʥʴʰʠʝ ʧʦ ʝʤʢʦʩʪʠ ð ʯʝʨʝʧʘ ʠ 

ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ (ʚʤʝʩʪʠʣʠʱʘ ʜʣʷ ʛʦʣʦʚʥʦʛʦ ʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ). ʅʦ ʝʩʪʴ ʝʱʝ ʢʦʩʪʥʦï

ʤʦʟʛʦʚʳʝ ʧʦʣʦʩʪʠ ʪʨʫʙʯʘʪʳʭ ʢʦʩʪʝʡ, ʧʦʣʦʩʪʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʩʦʩʫʜʦʚ, ʚ ʪ. ʯ. 

ʤʥʦʛʦʢʘʤʝʨʥʳʝ ð ʩʣʦʞʥʳʡ ʞʝʣʫʜʦʢ ʫ ʪʨʘʚʦʷʜʥʳʭ ʞʚʘʯʥʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʣʠʤʬʘʪʠʯʝʩʢʠʝ 

ʩʦʩʫʜʳ ʠ ʨʷʜ ʚʝʥ ʠ ʪ. ʜ. ʅʘ ʩʘʤʳʭ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʯʝʣʦʚʝʢʘ ð ʤʥʦʛʦʢʣʘʧʘʥʥʳʝ 

(ʧʨʝʞʜʝ ʚʩʝʛʦ ʣʠʤʬʘʪʠʯʝʩʢʠʝ) ʩʦʩʫʜʳ, ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʝ ʦʨʛʘʥʳ (ʣʠʤʬʦʫʟʣʳ ʚ ʪ. ʯ.) ʠ ʢʣʝʪʢʠ 

ʠ ʪ. ʧ. ð ʢʣʘʧʘʥʳ, ʪʨʘʙʝʢʫʣʳ ʠʣʠ ʩʝʧʪʳ ʧʦʜʨʘʟʜʝʣʷʶʪ ʧʦʣʦʩʪʠ ʠʣʠ ʚʝʱʝʩʪʚʦ ʥʘ 

ʢʦʤʧʘʨʪʤʝʥʪʳ. ɿʥʘʯʝʥʠʝ ʢʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ ð 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʥʘ ʨʘʟʥʳʝ ʯʘʩʪʠ, ʠʭ ʘʚʪʦʥʦʤʠʟʘʮʠʷ ʠ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʩʪʨʫʢʪʫʨ (ʬʝʨʤʝʥʪʦʚ, ʫʣʴʪʨʘʩʪʨʫʢʪʫʨ, ʢʣʝʪʦʢ ʠʣʠ ʦʨʛʘʥʦʚ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʬʠʣʷ) 

ʧʦʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ ʠ ʝʛʦ ʯʘʩʪʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʷ ʦʙʲʷʩʥʷʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʠʩʝʛʤʝʥʪʘʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʃʪʉʠ ʯʝʣʦʚʝʢʘ [3, 9ï12]. ʂʦʥʩʪʠʪʫʮʠʷ ʠʣʠ ʦʙʱʝʝ ʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʨʝʘʢʮʠʠ ʥʘ 

ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʝʥʠʷ, ʚ ʪ. ʯ. ʥʘ ʪʦʣʯʢʠ ʣʠʤʬʦʪʦʢʘ, ʩʦʩʪʦʠʪ ʚ ʩʝʛʤʝʥʪʘʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ð 

ʩʢʣʘʜʯʘʪʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʩʪʝʥʦʢ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʨʫʩʣʘ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʢʦʣʝʙʘʥʠʷʤʠ 

ʣʠʤʬʦʪʦʢʘ, ʠ ʝʛʦ ʪʦʧʦʛʨʘʬʦïʘʥʘʪʦʤʠʯʝʩʢʘʷ ʩʚʷʟʴ ʩ ʘʨʪʝʨʠʷʤʠ. ʇʝʨʠʘʨʪʝʨʠʘʣʴʥʘʷ 

ʩʝʛʤʝʥʪʘʮʠʷ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʨʫʩʣʘ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʩʝʛʤʝʥʪʘʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʵʤʙʨʠʦʥʘ 

ʠ ʦʪʨʘʞʘʝʪ ʚʥʝʰʥʠʝ ʩʚʷʟʠ ʨʫʩʣʘ ʩ ʝʛʦ ʦʢʨʫʞʝʥʠʝʤ ð ʠʩʪʦʯʥʠʢʦʤ ʚʩʝʭ ʵʢʩʪʨʘʚʘʟʘʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ ʣʠʤʬʦʪʦʢʘ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ, ʤʝʞʢʣʘʧʘʥʥʘʷ ʩʝʛʤʝʥʪʘʮʠʷ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʨʫʩʣʘ, 

ʥʘʯʠʥʘʷ ʩ ʧʦʜʚʠʞʥʳʭ ʤʝʞʢʣʝʪʦʯʥʳʭ ʢʦʥʪʘʢʪʦʚ ʵʥʜʦʪʝʣʠʷ, ʚʦʟʥʠʢʘʝʪ ʫ ʧʣʦʜʘ ʯʝʣʦʚʝʢʘ 

ʘʜʝʢʚʘʪʥʦ ʠʤʧʫʣʴʩʥʦʤʫ ʣʠʤʬʦʦʙʨʘʟʦʚʘʥʠʶ ʚ ʦʨʛʘʥʘʭ ʠ ʧʘʨʮʠʘʣʴʥʦʤʫ ʣʠʤʬʦʦʪʪʦʢʫ ʠʟ 

ʦʨʛʘʥʦʚ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʮʠʢʣʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʦʤ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ. 

ɺ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʩʦʙʩʪʚʝʥʥʦʡ ʵʥʝʨʛʠʠ ʣʠʤʬʦʪʦʢʘ ʤʝʞʢʣʘʧʘʥʥʳʝ ʩʝʛʤʝʥʪʳ ʦʨʛʘʥʠʟʫʶʪ 

ʧʘʨʮʠʘʣʴʥʦʝ ʧʨʦʜʚʠʞʝʥʠʝ ʣʠʤʬʳ ʦʪ ʦʨʛʘʥʦʚ ʢ ʚʝʥʘʤ ð ʙʘʟʦʚʦʝ, ʧʘʩʩʠʚʥʦʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʘʢʪʠʚʥʦʝ. ʉʪʨʦʝʥʠʝ ʠ ʨʝʞʠʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʝʞʢʣʘʧʘʥʥʳʭ ʩʝʛʤʝʥʪʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʭ 

ʪʦʧʦʛʨʘʬʠʝʡ: ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʛʝʥʝʨʘʣʴʥʦʡ ʩʝʛʤʝʥʪʘʮʠʠ (ʚʝʪʚʣʝʥʠʷ ʛʣʘʚʥʦʡ ʘʨʪʝʨʠʠ 

ʩʠʩʪʝʤʥʦʛʦ ʩʝʛʤʝʥʪʘ) ʣʠʤʬʘʪʠʯʝʩʢʦʝ ʨʫʩʣʦ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ, ʤʝʞʢʣʘʧʘʥʥʳʝ 

ʩʝʛʤʝʥʪʳ ʩ ʨʘʟʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ ʩʪʝʥʦʢ (ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʢ ʣʠʤʬʘʪʠʯʝʩʢʦʤʫ ʵʥʜʦʪʝʣʠʶ 

ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ, ʘʜʚʝʥʪʠʮʠʠ, ʛʣʘʜʢʠʭ ʤʠʦʮʠʪʦʚ ʠ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ), ʘʜʝʢʚʘʪʥʦʡ 

ʢʦʣʝʙʘʥʠʷʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʢʨʫʞʝʥʠʷ ʩʝʛʤʝʥʪʦʚ ð ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ 
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(ʫ ʜʨʝʥʠʨʫʝʤʳʭ ʦʨʛʘʥʦʚ ð ʣʠʤʬʦʦʙʨʘʟʦʚʘʥʠʝ ~ ʧʦʨʰʝʥʴ ʪʢʘʥʝʚʦʛʦ ʥʘʩʦʩʘ) ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ  

(ʫ ʩʤʝʞʥʳʭ, ʧʨʠʣʝʛʘʶʱʠʭ ʦʨʛʘʥʦʚ ~ ʥʘʨʫʞʥʘʷ ʤʘʥʞʝʪʢʘ ʪʢʘʥʝʚʦʛʦ ʥʘʩʦʩʘ). ʃʠʤʬʦʫʟʣʳ 

ʷʚʣʷʶʪʩʷ ʠ ʣʠʤʬʘʪʠʯʝʩʢʠʤʠ (ʪʨʘʥʩʧʦʨʪ ʣʠʤʬʳ), ʠ ʣʠʤʬʦʠʜʥʳʤʠ (ʙʠʦʬʠʣʴʪʨ) ʦʨʛʘʥʘʤʠ: 

1) ʢʘʢ ʟʚʝʥʦ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʨʫʩʣʘ ð ʵʪʦ ʩʧʝʮʠʘʣʴʥʳʡ ʣʠʤʬʘʥʛʠʦʥ ʩ ʣʠʤʬʦʠʜʥʦʡ ʥʘʩʘʜʢʦʡ 

(ʚʘʨʠʘʥʪ ʩʦʙʩʪʚʝʥʥʳʭ ʩʝʛʤʝʥʪʦʚ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ); 2) ʢʘʢ ʠʤʤʫʥʥʳʡ ʦʨʛʘʥ ð 

ʣʠʤʬʦʠʜʥʳʡ ʫʯʘʩʪʦʢ ʛʝʥʝʨʘʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩ ʩʦʙʩʪʚʝʥʥʳʤ 

ʣʠʤʬʘʪʠʯʝʩʢʠʤ ʨʫʩʣʦʤ, ʚʢʣʶʯʘʷ ʧʨʠʪʦʢ.  

 

ʉʝʛʤʝʥʪʘʮʠʷ ʠ ʢʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʷ ʪʝʣʘ ʞʠʚʦʪʥʳʭ 

ʀʪʘʢ, ʚʘʞʥʝʡʰʝʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʃʪʉʠ ʷʚʣʷʝʪʩʷ ʩʝʛʤʝʥʪʘʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʧʨʠʯʝʤ 

ʜʚʦʷʢʘʷ: (ʩʪʨʫʢʪʫʨʥʦï)ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ð ʢʣʘʧʘʥʳ ʧʝʨʠʦʜʠʯʝʩʢʠ ʨʘʟʜʝʣʷʶʪ ʧʦʣʦʩʪʠ 

ʩʦʩʝʜʥʠʭ ʤʝʞʢʣʘʧʘʥʥʳʭ ʩʝʛʤʝʥʪʦʚ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʨʫʩʣʘ, ʪʦʧʦʛʨʘʬʦïʘʥʘʪʦʤʠʯʝʩʢʘʷ ð 

ʧʝʨʠʘʨʪʝʨʠʘʣʴʥʳʝ ʧʫʯʢʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ ʠ ʚʝʥ. ʅʦ ʢʘʩʘʝʪʩʷ ʵʪʦ ʠ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ. 

ʉʝʛʤʝʥʪʘʮʠʷ (ʨʘʟʜʝʣʝʥʠʝ ʦʙʦʣʦʯʝʢ ʥʘ ʦʪʨʝʟʢʠ) ʠ ʢʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʷ (ʨʘʟʜʝʣʝʥʠʝ 

ʧʦʣʦʩʪʝʡ ʥʘ ʦʪʩʝʢʠ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʚʝ ʩʪʦʨʦʥʳ ʦʜʥʦʛʦ, ʝʜʠʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ 

ʦʨʛʘʥʠʟʤʦʚ ʚ ʵʚʦʣʶʮʠʠ ʠ ʦʥʪʦʛʝʥʝʟʝ [11] ð ʠʭ ʪʝʣʘ ʠ ʯʘʩʪʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʘʚʪʦʥʦʤʥʳʝ 

ʯʘʩʪʠ (ʢʣʝʪʢʠ ʠ ʠʭ ʦʨʛʘʥʝʣʣʳ, ʦʨʛʘʥʳ ʠ ʪ. ʧ.). ʌʦʨʤʳ ʠ ʤʝʭʘʥʠʟʤʳ ʧʨʦʮʝʩʩʘ ʘʚʪʦʥʦʤʠʟʘʮʠʠ 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ, ʥʦ ʝʛʦ ʛʣʘʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʚʩʝʛʜʘ ʦʜʠʥʘʢʦʚʳ ð ʵʪʦ 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ (ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ) ʙʠʦʩʠʩʪʝʤʳ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʝ 

ʘʜʘʧʪʠʚʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʯʠʚʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ. ʉʣʝʜʩʪʚʠʷ, ʨʝʟʫʣʴʪʘʪʳ 

ʘʚʪʦʥʦʤʠʟʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ ð ʦʪ ʩʘʤʳʭ ʧʨʦʩʪʳʭ (ʜʨʦʙʣʝʥʠʝ ʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʠʥʠʤʘʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ ʜʣʷ ʨʘʙʦʪʳ 

ʙʠʦʩʠʩʪʝʤʳ ð ʥʘʧʨʠʤʝʨ, ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʨʫʣʳ ʠʟ ʟʠʛʦʪʳ, ʢʦʣʣʘʪʝʨʘʣʝʡ ʚ ʧʝʨʚʠʯʥʦʤ 

ʚʝʥʦʟʥʦʤ ʨʫʩʣʝ ʠʣʠ ʮʝʧʠ ʤʝʞʢʣʘʧʘʥʥʳʭ ʩʝʛʤʝʥʪʦʚ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʨʫʩʣʘ) ʜʦ ʚʩʝ ʙʦʣʝʝ 

ʩʣʦʞʥʳʭ (ʢʘʯʝʩʪʚʝʥʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ ʠ ʢʦʦʧʝʨʘʮʠʝʡ ð 

ʙʣʘʩʪʫʣʷʮʠʷ, ʘ ʟʘʪʝʤ ʛʘʩʪʨʫʣʷʮʠʷ ʠ ʥʦʪʦʛʝʥʝʟ, ʦʙʨʘʟʦʚʘʥʠʝ ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ, ʨʘʟʜʝʣʝʥʠʝ 

ʧʝʨʚʠʯʥʦʛʦ ʚʝʥʦʟʥʦʛʦ ʨʫʩʣʘ ʥʘ ʚʪʦʨʠʯʥʳʝ ʚʝʥʳ ʠ ʢʦʣʣʘʪʝʨʘʣʴʥʦʝ ʣʠʤʬʘʪʠʯʝʩʢʦʝ ʨʫʩʣʦ, 

ʦʙʨʘʟʦʚʘʥʠʝ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ). ʈʘʟʜʝʣʝʥʠʝ ʘʚʪʦʥʦʤʥʳʭ ʯʘʩʪʝʡ ʦʨʛʘʥʠʟʤʘ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʩʪʨʫʢʪʫʨʥʦ, ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʤʙʨʘʥ ʠ ʦʙʦʣʦʯʝʢ, ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠ (ʦʬʦʨʤʣʝʥʠʝ ʠ 

ʨʦʩʪ ʩʦʩʝʜʥʠʭ ʢʦʤʧʣʝʢʩʦʚ ʨʘʟʥʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ, ʥʘʧʨʠʤʝʨ, ʚʥʘʯʘʣʝ ð 

ʵʧʠʪʝʣʠʘʣʴʥʳʭ, ʘ ʟʘʪʝʤ ð ʵʧʠʪʝʣʠʦʤʝʟʝʥʭʠʤʥʳʭ), ʭʦʪʷ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʙʝ ʬʦʨʤʳ ʚ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʩʦʧʨʷʞʝʥʳ. ʇʨʠ ʵʪʦʤ ʤʝʤʙʨʘʥʳ ʠ ʦʙʦʣʦʯʢʠ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝ ʤʦʥʦʣʠʪʥʳʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ (ʩʧʣʦʰʥʳʤʠ ʩʨʝʜʘʤʠ), ʘ ʩʦʜʝʨʞʘʪ ʧʦʩʪʦʷʥʥʳʝ ʠʣʠ ʚʨʝʤʝʥʥʳʝ (ʧʦʜʚʠʞʥʳʝ) 

ʦʪʚʝʨʩʪʠʷ, ʧʦʨʳ ʠʣʠ ʱʝʣʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʳ ʢʣʘʧʘʥʘʤʠ, ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ 

ʧʦʜʚʠʞʥʳʭ ʩʢʣʘʜʦʢ ʦʙʦʣʦʯʝʢ (ʠʩʪʠʥʥʳʝ ʢʣʘʧʘʥʳ) ʠʣʠ ʤʝʤʙʨʘʥ (ʢʣʘʧʘʥʦʧʦʜʦʙʥʳʝ 

ʤʝʞʢʣʝʪʦʯʥʳʝ ʢʦʥʪʘʢʪʳ). ʇʦʜʚʠʞʥʳʝ ʤʝʞʢʣʝʪʦʯʥʳʝ ʢʦʥʪʘʢʪʳ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʵʥʜʦʪʝʣʠʷ 

ʢʘʢ ʚʥʫʪʨʠʩʪʝʥʦʯʥʳʝ ʤʠʥʠʢʣʘʧʘʥʳ ʨʝʛʫʣʠʨʫʶʪ ʩʦʦʙʱʝʥʠʝ ʨʘʟʥʳʭ ʪʢʘʥʝʚʳʭ ʢʦʤʧʘʨʪʤʝʥʪʦʚ 

(ʤʝʞʢʣʝʪʦʯʥʳʭ ʱʝʣʝʡ ʠʣʠ ʪʢʘʥʝʚʳʭ ʢʘʥʘʣʦʚ) ʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʢʦʤʧʘʨʪʤʝʥʪʦʚ (ʢʘʧʠʣʣʷʨʦʚ), 

ʪʝʯʝʥʠʝ ʯʝʨʝʟ ʥʠʭ ʪʢʘʥʝʚʦʡ ʞʠʜʢʦʩʪʠ, ʪ. ʝ. ʣʠʤʬʦʦʙʨʘʟʦʚʘʥʠʝ. ʋ ʯʣʝʥʠʩʪʦʥʦʛʠʭ (ʥʘʩʝʢʦʤʳʭ) 

ʩ ʠʭ ʨʝʜʫʮʠʨʦʚʘʥʥʳʤ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝʤ ʩʝʨʜʮʝ ʫʩʪʨʦʝʥʦ ʧʦʜʦʙʥʦ ʣʠʤʬʘʪʠʯʝʩʢʦʤʫ ʩʦʩʫʜʫ 

ʯʝʣʦʚʝʢʘ, ʪʦʣʴʢʦ ʚʤʝʩʪʦ ʛʣʘʜʢʠʭ ʚ ʝʛʦ ʩʪʝʥʢʘʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʧʝʨʝʯʥʦïʧʦʣʦʩʘʪʳʝ ʤʠʦʮʠʪʳ, 

ʘ ʛʝʤʦʣʠʤʬʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʚ ʮʝʣʦʤ ʥʘʧʦʤʠʥʘʝʪ ʣʠʤʬʘʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʯʝʣʦʚʝʢʘ, ʥʦ ʙʝʟ 

ʣʠʤʬʦʫʟʣʦʚ ʠ ʩ ʠʥʪʠʤʥʳʤʠ ʩʚʷʟʷʤʠ ʩ ʧʦʣʦʩʪʴʶ ʪʝʣʘ ʢʘʢ ʩ ʛʝʥʝʨʘʣʴʥʳʤ ʢʦʣʣʝʢʪʦʨʦʤ 

ʪʢʘʥʝʚʳʭ ʢʦʤʧʘʨʪʤʝʥʪʦʚ. ʊʝʣʦ ʢʦʣʴʯʘʪʦʛʦ (ʜʦʞʜʝʚʦʛʦ) ʯʝʨʚʷ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʣʠʤʬʘʪʠʯʝʩʢʠʤ 

ʩʦʩʫʜʦʤ ʧʦ ʫʩʪʨʦʡʩʪʚʫ ð ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ, ʧʦʦʯʝʨʝʜʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʩʦʩʝʜʥʠʭ ʩʝʛʤʝʥʪʦʚ, 

ʧʦʜʦʙʥʳʭ ʧʦ ʩʪʨʦʝʥʠʶ ʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʜʠʥʫʶ ʮʝʧʴ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʆʧʪʠʤʠʟʘʮʠʷ ʫʩʪʨʦʡʩʪʚʘ ʞʠʚʦʪʥʦʛʦ ʚ ʵʚʦʣʶʮʠʠ ʠ ʦʥʪʦʛʝʥʝʟʝ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ 

ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʝʛʦ ʪʝʣʘ ʥʘ ʨʘʟʥʳʝ ʯʘʩʪʠ ʩ ʠʭ ʘʚʪʦʥʦʤʠʟʘʮʠʝʡ, 

ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ ʠ ʢʦʦʧʝʨʘʮʠʝʡ. ʕʪʦ ʫʩʣʦʞʥʷʝʪ ʩʪʨʦʝʥʠʝ ʠ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
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ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ ʠ ʝʛʦ ʯʘʩʪʝʡ. ʉʪʘʥʜʘʨʪʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʘʥʘʪʦʤʘ ʷʚʣʷʝʪʩʷ 

ʨʘʟʜʝʣʝʥʠʝ ʪʝʣʘ ʯʝʣʦʚʝʢʘ ʥʘ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ, ʧʨʠʯʝʤ ʦʙʲʝʜʠʥʝʥʥʳʭ ʥʝ ʪʦʣʴʢʦ ʦʙʱʝʡ 

ʬʫʥʢʮʠʝʡ (ʧʠʱʝʚʘʨʠʪʝʣʴʥʘʷ, ʜʳʭʘʪʝʣʴʥʘʷ, ʤʦʯʝʚʘʷ, ʧʦʣʦʚʳʝ ʠ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ), ʥʦ ʪʘʢʞʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ (ʨʘʟʚʠʪʠʝʤ) ʠ ʪʦʧʦʛʨʘʬʠʝʡ. ʆʜʥʘʢʦ, ʦʢʘʟʳʚʘʝʪʩʷ, ʩʫʱʝʩʪʚʫʶʪ ʠʥʳʝ ʩʧʦʩʦʙʳ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʪʝʣʘ ʯʝʣʦʚʝʢʘ (ʠ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ) ʥʘ ʯʘʩʪʠ, ʢʦʪʦʨʳʝ ʜʘʚʥʦ ʠʟʚʝʩʪʥʳ ʠ ʠʤʝʶʪ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. ʆʜʥʦʡ ʠʟ ʧʨʦʩʪʳʭ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʬʦʨʤ ʪʘʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʝʛʤʝʥʪʘʮʠʷ (ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʧʦʣʠʤʝʨʠʟʘʮʠʷ) ʪʝʣʘ 

ʠʥʜʠʚʠʜʘ ʠ / ʠʣʠ ʝʛʦ ʯʘʩʪʠ, ʧʦʣʥʘʷ (ʧʦʣʠʭʝʪʳ, ʣʠʤʬʘʪʠʯʝʩʢʠʡ ʩʦʩʫʜ) ʠʣʠ ʥʝʧʦʣʥʘʷ 

(ʦʣʠʛʦʭʝʪʳ, ʩʦʤʠʪʳ ʫ ʵʤʙʨʠʦʥʘ ʯʝʣʦʚʝʢʘ ʠ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ), ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ (ʧʨʠʯʝʤ ʠ 

ʧʨʠ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʬʦʨʤʘʭ ʨʘʟʚʠʪʠʷ) ʢʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʝʡ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ. 

ɺʧʨʦʯʝʤ, ʵʚʦʣʶʮʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘ ʵʪʦʪ ʩʧʦʩʦʙ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʥʳʤ ʦʙʨʘʟʦʤ 

ð ʦʪ ʧʨʦʩʪʦʡ ʩʝʛʤʝʥʪʘʮʠʠ ʪʝʣʘ ʞʠʚʦʪʥʦʛʦ (ʤʝʪʘʤʝʨʠʷ ʘʥʥʝʣʠʜ) ʜʦ ʝʛʦ ʢʚʘʟʠʩʝʛʤʝʥʪʘʮʠʠ ʫ 

ʯʝʣʦʚʝʢʘ ʠ ʝʤʫ ʧʦʜʦʙʥʳʭ ʞʠʚʦʪʥʳʭ (ʧʝʨʠʘʨʪʝʨʠʘʣʴʥʳʝ ʦʨʛʘʥʦʢʦʤʧʣʝʢʩʳ). ɺʦʟʤʦʞʥʦ 

ʩʦʯʝʪʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʠʭ ʩʧʦʩʦʙʦʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʫʩʪʨʦʡʩʪʚʝ ʃʪʉʠ 

ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʦʙʘ ʧʨʠʥʮʠʧʘ ð ʢʣʘʩʩʠʯʝʩʢʘʷ ʤʝʪʘʤʝʨʠʷ (ʧʝʨʚʘʷ ʩʪʫʧʝʥʴ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʠʩʪʝʤʳ ð ʙʘʟʦʚʘʷ ʮʝʧʴ ʤʝʞʢʣʘʧʘʥʥʳʭ ʩʝʛʤʝʥʪʦʚ) ʠ ʧʝʨʠʘʨʪʝʨʠʘʣʴʥʘʷ ʢʚʘʟʠʩʝʛʤʝʥʪʘʮʠʷ ʚ 

ʩʦʩʪʘʚʝ ʪʝʣʘ ʠʥʜʠʚʠʜʘ (ʠʥʪʝʛʨʘʪʠʚʥʘʷ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ). ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʦʢʨʫʞʝʥʠʠ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʨʫʩʣʘ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ 

ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʣʠʤʬʦʪʦʢʘ ʠ ʜʚʠʞʝʥʠʷ, ʚ ʪ. ʯ. ʨʘʟʚʠʪʠʷ, ʢʘʢ ʩʘʤʦʡ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʪʘʢ ʠ 

ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ. ɺʦʟʤʦʞʥʦ, ʠʤʝʝʪ ʤʝʩʪʦ ʢʦʤʙʠʥʘʮʠʷ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʘʢ ʧʦʣʠʤʝʨʠʟʘʮʠʷ 

ʠ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʷ? ʏʪʦʙʳ ʧʦʥʷʪʴ ʩʫʱʝʩʪʚʦ ʠ ʟʥʘʯʝʥʠʝ ʵʪʠʭ ʷʚʣʝʥʠʡ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʥʫʞʥʦ ʧʨʦʚʦʜʠʪʴ ʥʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʈʠʩʫʥʢʠ 1, 2).  

 

 
 

ʈʠʩʫʥʦʢ 1. ɸʨʪʝʨʠʘʣʴʥʳʡ ʩʢʝʣʝʪ ʜʝʬʠʥʠʪʠʚʥʳʭ ʢʦʨʧʦʨʘʣʴʥʳʭ ʩʝʛʤʝʥʪʦʚ ʯʝʣʦʚʝʢʘ (ʩʭʝʤʘ): C 

ð ʩʝʨʜʮʝ; Ao ð ʘʦʨʪʘ ʩ ʝʝ ʚʝʪʚʷʤʠ; ɺ ð ʛʣʘʚʥʳʝ (ʧʦʣʳʝ) ʚʝʥʳ ʩ ʠʭ ʧʨʠʪʦʢʘʤʠ; ʃ ð ʣʠʤʬʘʪʠʯʝʩʢʠʝ 

ʧʨʦʪʦʢʠ ʩ ʠʭ ʧʨʠʪʦʢʘʤʠ; Mʎʈ ð ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʝ ʨʫʩʣʦ; S ð ʩʝʛʤʝʥʪʳ ʪʝʣʘ 

 (~ ʛʝʥʝʨʘʣʴʥʳʝ ʩʝʛʤʝʥʪʳ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥ 

ʩʦʩʫʜʠʩʪʦʡ çʥʦʞʢʦʡè ʩ ʛʣʘʚʥʳʤʠ ʩʦʩʫʜʠʩʪʳʤʠ ʩʪʚʦʣʘʤʠ). 

 

ʇʨʠ ʵʪʦʤ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʮʝʥʢʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʛʨʘʝʪ ʥʘʫʯʥʘʷ ʧʦʟʠʮʠʷ, 

ʢʦʪʦʨʫʶ ʟʘʥʠʤʘʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴ. ʊʘʢ ɸ. ʂ. ɼʦʥʜʫʘ, ʷʚʥʳʡ ʩʪʦʨʦʥʥʠʢ ʧʨʝʬʦʨʤʠʟʤʘ ʚ ʚʠʜʝ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʥʜʝʪʝʨʤʠʥʠʟʤʘ ʚʩʝʛʦ ʠʣʠ ʧʦʯʪʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʦʚ, 
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ʩʦʦʙʱʘʝʪ ʦʯʝʥʴ ʚʘʞʥʳʝ ʜʘʥʥʳʝ ʦ ʤʝʭʘʥʠʢʝ ʨʘʟʚʠʪʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʥʦ ʯʘʩʪʦ 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʪ ʠʭ ʧʦ-ʩʚʦʝʤʫ [13]. ʇʨʠʥʮʠʧ ʤʦʜʫʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ (Riedl; Bonner; Gilbert et 

al.), ʥʘʧʨʠʤʝʨ, ʧʦʟʚʦʣʷʝʪ ʦʪʜʝʣʴʥʳʤ ʯʘʩʪʷʤ ʪʝʣʘ ʠʟʤʝʥʷʪʴʩʷ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʪʨʘʛʠʚʘʷ 

ʬʫʥʢʮʠʠ ʜʨʫʛʠʭ ʯʘʩʪʝʡ. ɺʳʟʚʘʥʥʦʝ ʤʫʪʘʮʠʷʤʠ ʠʟʤʝʥʝʥʠʝ ʨʘʟʚʠʪʠʷ ʦʜʥʦʛʦ ʤʦʜʫʣʷ ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ ʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʶ ʨʘʟʚʠʪʠʷ ʚʩʝʭ ʤʦʜʫʣʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʯʪʦ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪ 

ʰʘʥʩ ʥʘ ʚʳʞʠʚʘʥʠʝ ʧʨʝʪʝʨʧʝʚʰʝʛʦ ʤʫʪʘʮʠʶ ʞʠʚʦʪʥʦʛʦ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʝʪ 

ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʵʚʦʣʶʮʠʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʇʨʠʥʮʠʧ ʤʦʜʫʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʩʪʨʫʢʪʫʨʳ ʟʘʨʦʜʳʰʘ, ʥʦ ʠ ʥʘ ʛʝʥʝʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ. ʅʘʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʝ ʦʜʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʚʝʜʝʥʠʷ ʩʠʛʥʘʣʘ ʚ ʢʣʝʪʢʝ ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʜʨʫʛʠʭ ʪʘʢʠʭ ʩʠʩʪʝʤ. ʌʘʢʪʠʯʝʩʢʠ, ʩʯʠʪʘʶ, ʦʧʠʩʳʚʘʝʪʩʷ 

ʘʚʪʦʥʦʤʥʘʷ ʩʘʤʦʜʠʬʬʝʨʝʥʮʠʘʮʠʷ. 

ɼʘʣʝʝ ɸ. ʂ. ɼʦʥʜʫʘ ʧʠʰʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳ ʪʨʠ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʘ 

ʠʟʤʝʥʝʥʠʷ ʨʘʟʚʠʪʠʷ, ʚ ʪ. ʯ.: 1) ʨʘʟʦʙʱʝʥʠʝ (ʜʠʩʩʦʮʠʘʮʠʷ) ʧʨʦʮʝʩʩʦʚ ʨʘʟʚʠʪʠʷ ʚʦ ʚʨʝʤʝʥʠ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʯʪʦ, ʷ ʜʫʤʘʶ, ʚʧʦʣʥʝ ʤʦʞʥʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ ʘʚʪʦʥʦʤʠʟʘʮʠʷ 

ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʠʭʩʷ ʯʘʩʪʝʡ ʦʨʛʘʥʠʟʤʘ; 2) ʫʤʥʦʞʝʥʠʝ ʯʘʩʪʝʡ (ʜʫʧʣʠʢʘʮʠʷ) ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʠʭ ʜʠʚʝʨʛʝʥʮʠʝʡ, ʯʪʦ ʠʥʘʯʝ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʢʘʢ ʨʦʩʪ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ.  

 

 
 
ʈʠʩʫʥʦʢ 2. ʉʝʛʤʝʥʪʠʨʫʶʱʠʡ ʩʦʩʫʜʠʩʪʳʡ ʢʦʤʧʣʝʢʩ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʰʝʛʦ 

ʞʠʚʦʪʥʦʛʦ (ʩʭʝʤʘ): ʃʉ ð ʣʠʤʬʘʪʠʯʝʩʢʠʡ ʩʦʩʫʜ, ʬʠʦʣʝʪʦʚʳʤ ʮʚʝʪʦʤ ʚʳʜʝʣʝʥʘ ʤʳʰʝʯʥʘʷ ʤʘʥʞʝʪʢʘ 

ʤʝʞʢʣʘʧʘʥʥʦʛʦ ʩʝʛʤʝʥʪʘ ʃʉ; ɸ ð ʘʨʪʝʨʠʷ, ʙʦʢʦʚʘʷ ʩʪʨʝʣʢʘ ʧʦʢʘʟʳʚʘʝʪ ʥʘʧʨʘʚʣʷʶʱʝʝ ʜʘʚʣʝʥʠʝ 

ʧʫʣʴʩʠʨʫʶʱʝʡ ʩʪʝʥʢʠ ɸ ʥʘ ʩʪʝʥʢʫ ʃʉ, ʘ ʯʝʨʝʟ ʥʝʝ ð ʠ ʥʘ ʣʠʤʬʦʪʦʢ. 

 

ɸ. ʂ. ɼʦʥʜʫʘ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʤʥʦʛʦʦʙʨʘʟʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʙʱʝʛʦ ʧʣʘʥʘ 

ʩʪʨʦʝʥʠʷ ʪʝʣʘ ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʯʘʩʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʘʣʣʦʤʝʪʨʠʝʡ (ʦʪ ʛʨʝʯ. Ŭɚɚɞɕ ð 

ʜʨʫʛʦʡ, ɛŮŰɟɞɜ ð ʤʝʨʘ), ʪ. ʝ. ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʨʦʩʪʦʤ ʯʘʩʪʝʡ ʪʝʣʘ. ʀ ʢʘʢ ʪʫʪ ʥʝ ʚʩʧʦʤʥʠʪʴ ʦ 

ʟʘʢʦʥʝ Ch. Minot? 

ɸ. ʂ. ɼʦʥʜʫʘ ʟʘʤʝʯʘʝʪ, ʯʪʦ ʵʚʦʣʶʮʠʷ ʝʩʪʴ ʥʝ ʩʪʦʣʴʢʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʢ ʫʩʣʦʚʠʷʤ 

ʩʨʝʜʳ, ʩʢʦʣʴʢʦ ʝʝ ʦʩʚʦʝʥʠʝ (ʥʝ ʏ. ɼʘʨʚʠʥ, ʘ ʩʢʦʨʝʝ ʌ. ʃʘʤʘʨʢ?). ɼʘʣʝʝ ɸ. ʂ. ɼʦʥʜʫʘ ʧʠʰʝʪ, 

ʯʪʦ ʚʦʩʩʦʟʜʘʥʠʝ ʬʠʣʦʛʝʥʠʠ ʞʠʚʦʪʥʳʭ ð ʢʨʘʡʥʝ ʩʣʦʞʥʘʷ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ 

çʧʨʝʜʤʝʪʦʤ ʩʪʨʘʩʪʥʳʭ ʜʠʩʢʫʩʩʠʡ. ʉʨʝʜʠ ʤʥʦʛʠʭ ʧʨʠʯʠʥ ʪʘʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʝʣʴʟʷ ʥʝ 

ʦʪʤʝʪʠʪʴ ʥʝʧʦʣʥʦʪʫ ʥʘʰʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʟʥʘʥʠʡ ʦ ʩʫʱʝʩʪʚʝ ʧʨʦʮʝʩʩʘ, ʪʨʝʙʫʶʱʝʛʦ 

ʨʘʟʥʦʩʪʦʨʦʥʥʝʛʦ ʘʥʘʣʠʟʘ, ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ ʵʚʦʣʶʮʠʠ ʛʝʥʦʚ ʠ ʛʝʥʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʷʶʪ ʭʘʨʘʢʪʝʨ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʀʜʝʷ ʦ ʪʦʤ, ʯʪʦ ʵʚʦʣʶʮʠʷ 

ʧʨʠʟʥʘʢʦʚ ʚʟʨʦʩʣʳʭ ʬʦʨʤ ʦʙʫʩʣʦʚʣʝʥʘ ʠʟʤʝʥʝʥʠʷʤʠ ʭʦʜʘ ʦʥʪʦʛʝʥʝʟʘ, ʠʤʝʝʪ ʜʘʚʥʶʶ 

ʠʩʪʦʨʠʶ. ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ ʵʪʦ ʠʟʚʝʩʪʥʳʡ ʟʦʦʣʦʛ ʠ ʵʤʙʨʠʦʣʦʛ ʌʨʠʮ 

ʄʶʣʣʝʨ. ɺ. ɻʘʨʩʪʘʥʛ, ʦʩʧʘʨʠʚʘʷ ʙʠʦʛʝʥʝʪʠʯʝʩʢʠʡ ʟʘʢʦʥ ɻʝʢʢʝʣʷ, ʚʳʜʚʠʥʫʣ ʪʝʟʠʩ ʦ ʪʦʤ, ʯʪʦ 

çʦʥʪʦʛʝʥʝʟ ʥʝ ʧʦʚʪʦʨʷʝʪ ʬʠʣʦʛʝʥʝʟ, ʥʦ ʪʚʦʨʠʪ ʝʛʦè. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʟʥʘʯʝʥʠʠ ʠʟʤʝʥʝʥʠʡ 

ʦʥʪʦʛʝʥʝʟʘ ʜʣʷ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʞʠʚʦʪʥʳʭ ʙʳʣʦ ʨʘʟʚʠʪʦ ʚ ʪʝʦʨʠʠ ʬʠʣʵʤʙʨʠʦʛʝʥʝʟʘ 
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ɸ. ʅ. ʉʝʚʝʨʮʦʚʘè. ʇʨʘʚʳ ʦʙʘ, ʢʩʪʘʪʠ, ð ʠ ʌ. ʄʶʣʣʝʨ, ʠ ɺ. ɻʘʨʩʪʘʥʛ: ʧʨʦʮʝʩʩʳ 

ʚʟʘʠʤʦʩʚʷʟʘʥʳ.  

ɸ. ʂ. ɼʦʥʜʫʘ ʟʘʤʝʯʘʝʪ, ʯʪʦ çʤʝʭʘʥʠʟʤʳ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ 

ʚʦʟʥʠʢʣʠ ʨʘʥʴʰʝ ʦʙʦʩʦʙʣʝʥʠʷ ʵʢʪʦʜʝʨʤʘʣʴʥʦʡ ʠ ʵʥʪʦʜʝʨʤʘʣʴʥʦʡ ʪʢʘʥʝʡ (ʧʦʢʨʦʚʥʦʛʦ 

ʢʠʥʦʙʣʘʩʪʘ ʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʬʘʛʦʮʠʪʦʙʣʘʩʪʘ), ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʟʘʚʠʩʠʤʦʩʪʴ 

ʧʨʦʮʝʩʩʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʝʪʦʢ ʠ ʠʭ ʩʧʝʮʠʬʠʢʘʮʠʠ ʚ ʬʦʨʤʠʨʫʶʱʝʤʩʷ 

ʟʘʨʦʜʳʰʝ é ʜʣʷ ʚʳʩʰʠʭ ʵʰʝʣʦʥʦʚ ʙʠʣʘʪʝʨʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʭʘʨʘʢʪʝʨʝʥ ʠʥʦʡ ʪʠʧ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʥʪʦʛʝʥʝʟʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʩʪʫʧʘʝʪ ʩʧʝʮʠʬʠʢʘʮʠʷ ʥʝ ʦʪʜʝʣʴʥʳʭ 

ʢʣʝʪʦʢ, ʘ ʮʝʣʳʭ ʜʦʤʝʥʦʚ ʟʘʨʦʜʳʰʘ (ʨʝʛʠʦʥʘʣʴʥʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ). ʈʝʛʠʦʥʘʣʴʥʘʷ 

ʩʧʝʮʠʬʠʢʘʮʠʷ ʠʣʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʘʪʪʝʨʥʘ (ʦʪ ʘʥʛʣ. pattern ð ʬʦʨʤʘ, 

ʤʦʜʝʣʴ, ʨʠʩʫʥʦʢ) ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʦʚè. ʕʪʠ ʚʦʧʨʦʩʳ ʷ ʦʙʩʫʞʜʘʣ 

ʨʘʥʝʝ [14], ʚʢʣʶʯʘʷ ʧʫʙʣʠʢʘʮʠʠ Fusco G.; Lewis J. et al.; Sarrazin A. F. et al.; ʠ ʜʨ. ɸ. ʂ. 

ɼʦʥʜʫʘ ʧʨʦʜʦʣʞʘʝʪ ʜʘʣʝʝ: çéʩʥʘʯʘʣʘ ʩ ʧʦʤʦʱʴʶ ʥʝʢʦʡ ʩʠʩʪʝʤʳ ʩʠʛʥʘʣʦʚ, ʘʢʪʠʚʠʨʫʶʱʠʭ 

ʠʣʠ ʨʝʧʨʝʩʩʠʨʫʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʛʫʣʷʪʦʨʥʳʝ ʛʝʥʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʝ, ʚ ʨʘʤʢʘʭ 

ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ. ʉʣʝʜʫʶʱʠʡ ʰʘʛ ʩʚʷʟʘʥ ʩ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ 

ʧʦʣʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʨʘʥʩʢʨʠʧʮʠʝʡ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʨʝʛʫʣʷʪʦʨʥʳʭ ʛʝʥʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʜʝʣʴʥʳʤ ʵʣʝʤʝʥʪʘʤ ʬʦʨʤʠʨʫʶʱʝʡʩʷ 

ʩʪʨʫʢʪʫʨʳ. ʅʘʢʦʥʝʮ, ʧʨʦʠʩʭʦʜʠʪ ʩʧʝʮʠʬʠʢʘʮʠʷ ʩʚʦʡʩʪʚ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʩʥʘʯʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʢʦʥʪʫʨ ʙʫʜʫʱʝʡ ʩʪʨʫʢʪʫʨʳ, ʟʘʪʝʤ 

ʧʨʦʠʩʭʦʜʠʪ ʯʣʝʥʝʥʠʝ ʦʙʱʝʛʦ ʧʦʣʷ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ ʵʣʝʤʝʥʪʳ ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʛʨʘʥʠʮʳ 

ʤʝʞʜʫ ʥʠʤʠè. ʂʘʢ ʪʫʪ ʥʝ ʚʩʧʦʤʥʠʪʴ ʟʘʢʦʥ ʂ. ɹʵʨʘ ð ʦʪ ʦʙʱʝʛʦ ʢ ʯʘʩʪʥʦʤʫ?   

ɺ ʟʘʚʝʨʰʝʥʠʝ ʚʝʨʥʝʤʩʷ ʢ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʦʙ ʦʙʱʝʤ ʫʩʪʨʦʡʩʪʚʝ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ ï ʢʘʢ 

ʦʥ ʚ ʧʨʠʥʮʠʧʝ ʚʳʛʣʷʜʠʪ? ʄʦʞʝʪ, ʥʘʧʨʠʤʝʨ, ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʝʪʴ ʙʝʣʢʦʚ ʨʘʟʥʦʛʦ ʚʠʜʘ ʚ 

ʩʦʝʜʠʥʝʥʠʠ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʨʘʟʥʳʤʠ ʜʨʫʛʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʚ ʨʘʟʥʦʤ ʘʛʨʝʛʘʪʥʦʤ ʩʦʩʪʦʷʥʠʠ 

(ʢʚʘʟʠʪʚʝʨʜʦʤ, ʧʦʣʫʞʠʜʢʦʤ ʠ ʞʠʜʢʦʤ), ʩ ʨʘʟʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʠ ʨʘʟʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ. 

ʎʝʥʪʨʘʤʠ ʞʠʟʥʠ ʩʪʘʥʦʚʷʪʩʷ ʩʢʦʧʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʡ ʙʝʣʢʦʚ, ʥʘʤʠ ʦʧʨʝʜʝʣʷʝʤʳʝ ʢʘʢ ʢʣʝʪʢʠ, 

ʠʭ ʮʝʥʪʨʘʣʴʥʳʝ ʬʠʛʫʨʳ ð ʭʨʦʤʦʩʦʤʳ, ʪʦʞʝ, ʤʝʞʜʫ ʧʨʦʯʠʤ, ʙʝʣʢʠ, ʥʦ ʚ ʩʦʝʜʠʥʝʥʠʠ ʩ 

ʥʫʢʣʝʠʥʦʚʳʤʠ ʢʠʩʣʦʪʘʤʠ. ɺʩʝ ʛʨʘʥʠʮʳ ʚ ʪʘʢʦʡ ʙʠʦʩʠʩʪʝʤʝ ʚʝʩʴʤʘ ʫʩʣʦʚʥʳ, ʫʩʪʘʥʦʚʣʝʥʳ 

ʯʝʣʦʚʝʢʦʤ, ʥʝ ʙʝʟ ʦʩʥʦʚʘʥʠʷ, ʢʦʥʝʯʥʦ, ʥʦ ʚʨʷʜ ʣʠ ʚʝʜʦʤʳ ʩʘʤʦʡ ʙʠʦʩʠʩʪʝʤʝ. ɼʘ ʠ ʟʘʯʝʤ ʝʡ 

ʵʪʦ? ɹʳʪʴ ʤʦʞʝʪ, ʦʨʛʘʥʠʟʤ ʨʘʙʦʪʘʝʪ ʢʘʢ ʩʠʩʪʝʤʘ ʛʨʘʜʠʝʥʪʦʚ ʏʘʡʣʜʘ ʠʣʠ ʥʝʯʪʦ ʝʡ ʧʦʜʦʙʥʦʝ? 

ʗ ʥʝ ʦʪʨʠʮʘʶ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʚʘʞʥʦʩʪʠ ʥʘʢʦʧʣʝʥʥʳʭ ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʟʥʘʥʠʡ, ʪʦʣʴʢʦ ʢʘʢ ʠʭ 

ʧʨʘʚʠʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ? ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʥʫʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʟʥʘʥʠʷ ʥʘʰʠ ʦʛʨʘʥʠʯʝʥʳ é   
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʚʣʠʷʥʠʷ ʙʠʦʫʜʦʙʨʝʥʠʡ 

ʇʦʣʠʌʫʥʂʫʨ ʠ ɸʛʨʦʤʠʢ ʥʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʫʢʫʨʫʟʳ, ʘ ʪʘʢʞʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ ʟʝʨʥʘ ʥʘ ʜʝʨʥʦʚʦïʧʦʜʟʦʣʠʩʪʦʡ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʬʝʥʦʣʦʛʠʯʝʩʢʠʡ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʡ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ɸʛʨʦʤʠʢ ʠ ʇʦʣʠʌʫʥʂʫʨ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʫʢʫʨʫʟʳ ʧʦ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ɸʥʘʣʠʟ 

ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʢʫʢʫʨʫʟʳ ʥʘ ʩʠʣʦʩ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ 

ʦʪʤʝʯʝʥʘ ʚ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʇʦʣʠʌʫʥʂʫʨʦʤ ʩʝʤʷʥ ʠ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʚ ʬʘʟʫ 

ʢʫʱʝʥʠʷ. ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʩʦʩʪʘʚʠʣʘ 57,2 ʮ/ʛʘ. ɺ 

ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ɸʛʨʦʤʠʢʦʤ ʧʨʠʙʘʚʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʦʢʘʟʘʣʘʩʴ ʥʝʩʢʦʣʴʢʦ 

ʥʠʞʝ ï 43,3 ʮ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ. ʉʨʘʚʥʠʚʘʷ ʤʝʞʜʫ ʩʦʙʦʡ ʚʘʨʠʘʥʪʳ ʩ ʦʙʨʘʙʦʪʢʦʡ 

ʇʦʣʠʌʫʥʂʫʨʦʤ ʠ ɸʛʨʦʤʠʢʦʤ, ʚʠʜʥʦ, ʯʪʦ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʵʪʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʩʦʩʪʘʚʠʣʘ 13,9 

ʮ/ʛʘ. ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʦʪʤʝʯʝʥʘ ʚ ʚʘʨʠʘʥʪʝ ʩ ʇʦʣʠʌʫʥʂʫʨʦʤ, ʯʪʦ ʥʘ 

1,9 ʮ/ʛʘ ʚʳʰʝ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʝ ʩ ɸʛʨʦʤʠʢʦʤ ʠ ʥʘ 7,3 ʮ/ʛʘ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. 

 

Abstract. The paper discusses the effects of PolyFunKur and Agromik biofertilizers on the 

biometrics of maize, as well as on its green mass and grain yield on sodïpodzolic light loamy soil. 
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Methods: phenological, agrochemical, microbiological. 

The use of Agromik and PolyFunKur biochemicals increases biometric indicators of maize 

during its development phases in comparison with the control. The highest yield of the maize green 

mass for silage was in the test with the treatment of seeds and vegetative organs in the tillering 

phase in Poli funk ur. In this test, the yield increased up to 57.2 c/ha over the control. In the agromik 

test, the increment of green mass was slightly lower, i. e. 43.3 c/ha over the control. Comparison the 

polylinker and agro Mik tests reveal the difference to be 13.9 centners/ha. The highest maize grain 

yield was noted in the PolyFunKur test to be 1.9 c/ha more than in Agromik test and 7.3 c/ha more 

than in the control. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʫʢʫʨʫʟʘ, ʇʦʣʠʌʫʥʂʫʨ, ɸʛʨʦʤʠʢ, ʬʘʟʳ ʨʘʟʚʠʪʠʷ, ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʫʨʦʞʘʡʥʦʩʪʴ, ʟʝʣʝʥʘʷ ʤʘʩʩʘ, ʜʝʨʥʦʚʦïʧʦʜʟʦʣʠʩʪʘʷ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʘʷ ʧʦʯʚʘ. 

 

Keywords: maize, PolyFunKur, Agromik, phenophases development, biometric indicators, 

yield, ʟʝʣʝʥʘʷ ʤʘʩʩʘ, yield, green mass, sodïpodzolic light loamy soil. 

 

ʂʫʢʫʨʫʟʘ ð ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ. ɽʝ ʚʳʨʘʱʠʚʘʶʪ ʥʘ ʟʝʣʝʥʳʡ ʢʦʨʤ, 

ʩʠʣʦʩ, ʟʝʨʥʦ. ɺ ʥʘʰʠʭ ʫʩʣʦʚʠʷʭ ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʬʫʨʘʞʥʘʷ ʢʫʣʴʪʫʨʘ. ʆ ʟʥʘʯʝʥʠʠ ʢʫʢʫʨʫʟʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ. ɺ 2015 ʛʦʜʫ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʧʦʩʝʷʥʦ 

ʢʫʢʫʨʫʟʳ 1052 ʪʳʩ. ʛʝʢʪʘʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʩʠʣʦʩ ʠ ʟʝʣʝʥʳʡ ʢʦʨʤ 999 ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ, 53 

ʪʳʩʷʯʠ ʛʝʢʪʘʨʦʚ ʥʘ ʟʝʨʥʦ. ɺ 2015 ʛʦʜʫ ʚ ʨʝʩʧʫʙʣʠʢʝ ʨʘʡʦʥʠʨʦʚʘʥʦ 223 ʩʦʨʪʘ ʢʫʢʫʨʫʟʳ (1). 

ɺʘʣʦʚʦʡ ʩʙʦʨ ʢʫʢʫʨʫʟʳ ʥʘ ʢʦʨʤ ʩʦʩʪʘʚʠʣ 17348 ʪʳʩ. ʪʦʥʥ, ʟʝʨʥʦʚʘʷ ʬʨʘʢʮʠʷ ʩʦʩʪʘʚʠʣʘ 223 

ʪʳʩ. ʪʦʥʥ. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʩʦʩʪʘʚʣʷʣʘ 43,6 ʮ/ʛʘ, ʟʝʣʝʥʦʡ ʤʘʩʩʳ ï 175 ʮ/ʛʘ. ʕʪʘ 

ʢʫʣʴʪʫʨʘ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʂʫʢʫʨʫʟʘ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʦʡ. ɽʩʣʠ ʫʨʦʞʘʡʥʦʩʪʴ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʪʨʠʪʠʢʘʣʝ ʩʦʩʪʘʚʣʷʝʪ 60ï80 ʮ/ʛʘ, ʪʦ ʢʫʢʫʨʫʟʳ ð 80ï100 ʮ/ʛʘ ʠ ʙʦʣʝʝ. 

ɺ ʭʦʜʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʳ ʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʛʨʫʧʧʳ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʙʦʨʴʙʳ ʩ ʙʦʣʝʟʥʷʤʠ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ. ɺʳʙʨʘʥʥʳʝ 

ʛʨʫʧʧʳ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʢʘʢ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʩʝʤʷʥ, ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʳ, ʥʝʢʦʨʥʝʚʳʭ ʧʦʜʢʦʨʤʦʢ, ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʠʭ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ, ʪʘʢ ʠ 

ʜʣʷ ʙʦʨʴʙʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʛʨʠʙʢʦʚʳʤʠ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ [1]. ɹʠʦʫʜʦʙʨʝʥʠʝ 

ʇʦʣʠʌʫʥʂʫʨ, ʧʦʣʫʯʝʥʥʦʝ ʚ ʧʨʦʮʝʩʩʝ ʘʵʨʦʙʥʦʡ ʬʝʨʤʝʥʪʘʮʠʠ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʨʦʩʪ, ʩʪʠʤʫʣʷʮʠʶ ʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʦʧʘʰʥʳʭ ʢʫʣʴʪʫʨ, ʫʣʫʯʰʝʥʠʝ ʠʭ ʢʘʯʝʩʪʚʘ, 

ʵʢʦʥʦʤʠʶ ʘʟʦʪʥʳʭ, ʬʦʩʬʦʨʥʳʭ, ʢʘʣʠʡʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʥʠʞʘʝʪ ʜʦʟʫ 

ʚʥʦʩʠʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (2). 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʟʝʤʣʷʭ ʘʛʨʦʢʦʤʙʠʥʘʪʘ çʖʞʥʳʡè ʚʙʣʠʟʠ ʥ. ʧ. ʇʦʢʦʣʶʙʠʯʠ 

ɻʦʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʧʦʩʝʚʳ 

ʢʫʢʫʨʫʟʳ ʥʘ ʜʝʨʥʦʚʦïʧʦʜʟʦʣʠʩʪʦʡ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ. 

ʆʧʳʪ ʙʳʣ ʟʘʣʦʞʝʥ ʥʘ ʜʝʨʥʦʚʦïʧʦʜʟʦʣʠʩʪʦʡ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ 15 ʘʧʨʝʣʷ 2016 ʛ. 

ʩʧʨʘʚʘ ʦʪ ʜʦʨʦʛʠ ʇʦʢʦʣʶʙʠʯʠïɺʝʪʢʘ. ʆʧʳʪʳ ʚ 4-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʩ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʠ 

14 ʤ2 ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ:  

1 ʂʦʥʪʨʦʣʴ ð ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʠ ʚʝʛʝʪʠʨʫʶʱʠʭ ʣʠʩʪʴʝʚ; 

2 ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʠ ʚ ʬʘʟʝ 3ï5 ʣʠʩʪʴʝʚ ʇʦʣʠʌʫʥʂʫʨʦʤ; 

3 ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʠ ʚ ʬʘʟʝ 3ï 5 ʣʠʩʪʴʝʚ ɸʛʨʦʤʠʢʦʤ. 

 

ʅʦʨʤʘ ʚʳʩʝʚʘ ð 100 000 ʩʝʤʷʥ ʥʘ ʛʝʢʪʘʨ. ʐʠʨʠʥʘ ʤʝʞʜʫʨʷʜʠʡ 70 ʩʤ. ʇʝʨʝʜ ʧʦʩʝʚʦʤ 

ʩʝʤʝʥʘ ʢʫʢʫʨʫʟʳ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦʱʴʶ ʨʫʯʥʦʛʦ ʦʧʨʳʩʢʠʚʘʪʝʣʷ, ʧʝʨʝʤʝʰʘʥʳ ʠ ʩʨʘʟʫ 

ʟʘʩʳʧʘʥʳ ʚ ʩʝʤʝʥʥʳʝ ʙʫʥʢʝʨʘ ʩʝʷʣʢʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʯʚʳ ʦʪʙʠʨʘʣʠ ʩʤʝʰʘʥʥʳʡ ʦʙʨʘʟʝʮ ʠʟ ʪʨʝʭ ʧʦʚʪʦʨʥʦʩʪʝʡ 

http://www.bulletennauki.com/
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ʦʧʳʪʘ ʩ ʛʣʫʙʠʥʳ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ 0ï20 ʩʤ. ʆʪʙʦʨ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ ʧʝʨʝʜ 

ʧʦʩʝʚʦʤ, ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ, ʚ ʬʘʟʝ ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ ʠ ʚ ʬʘʟʝ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ ʩʝʤʷʥ 

ʢʫʢʫʨʫʟʳ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʠʤʝʥʷʣʠ ʤʝʪʦʜʳ ʧʦʩʝʚʘ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ. ʊʘʢʩʦʥʦʤʠʯʝʩʢʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʦʧʨʝʜʝʣʷʣʠ ʚʠʟʫʘʣʴʥʦ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ [2]. ɸʛʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʯʚʳ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʢʫʨʫʟʳ ʠʟʫʯʘʣʠʩʴ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ.  

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʚʠʜʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʢʫʢʫʨʫʟʳ ʦʪʤʝʯʘʣʘʩʴ ʚ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ 

ʇʦʣʠʌʫʥʂʫʨʦʤ, ʘ ʟʘʪʝʤ ɸʛʨʦʤʠʢʦʤ (ʊʘʙʣʠʮʘ 1). ʅʘʠʤʝʥʴʰʘʷ ʚʳʩʦʪʘ ʙʳʣʘ ʚ ʢʦʥʪʨʦʣʝ. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ ʦʙʥʘʨʫʞʝʥʦ ʚ ʚʘʨʠʘʥʪʝ ʩ ɸʛʨʦʤʠʢʦʤ, ʘ ʟʘʪʝʤ ʩ 

ʇʦʣʠʌʫʥʂʫʨʦʤ, ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ ð ʚ ʢʦʥʪʨʦʣʝ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ 

ʥʘʙʣʶʜʘʣʘʩʴ ʚʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ. ɹʣʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ ʦʪʤʝʯʘʣʠʩʴ ʚʦ 

ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʘʭ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʙʠʦʫʜʦʙʨʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʤʝʞʜʫ ʩʦʙʦʡ ʤʘʣʦ ʦʪʣʠʯʘʣʘʩʴ, ʪʦʛʜʘ ʢʘʢ ʚ ʢʦʥʪʨʦʣʝ ʦʥʘ ʙʦʣʝʝ 

ʯʝʤ ʥʘ 1 ʩʤ ʦʢʘʟʘʣʘʩʴ ʤʝʥʴʰʝ. 

 
ʊʘʙʣʠʮʘ 1. 

ɹʀʆʄɽʊʈʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʂʋʂʋʈʋɿʓ ɺ ʌɸɿɽ ʂʋʑɽʅʀʗ 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʷ, 

ʩʤ 

ʂʦʣʠʯʝʩʪʚʦ 

ʣʠʩʪʴʝʚ, ʰʪ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʠ 

ʤʠʥʠʤʘʣʴʥʘʷ ʜʣʠʥʘ 

ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ, 

ʩʤ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʠ 

ʤʠʥʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ 

ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ, 

ʩʤ 

ʂʦʥʪʨʦʣʴ (ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʠ 

ʚʝʛʝʪʠʨʫʶʱʠʭ 

ʦʨʛʘʥʦʚ) 

53,0Ñ3,2 8,3Ñ0,46 40,2Ñ2,2 ð 8,5Ñ0,47 5,0Ñ0,32 ð 1,2Ñ0,06 

ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ 

ʇʦʣʠʌʫʥʂʫʨʦʤ 
65,9Ñ4,6 8,9Ñ0,49  43,0Ñ2,6 ð 11,9Ñ0,66 6,1Ñ0,36 ð 1,4Ñ0,08 

ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ 

ɸʛʨʦʤʠʢʦʤ 
59,0Ñ3,5 9,7Ñ0,57 41,8Ñ2,3 ð 10,5Ñ0,64 5,9Ñ0,34 ð 1,3Ñ0,07 

 

ɸʥʘʣʠʟ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʬʘʟʫ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʥʘ ʜʝʨʥʦʚʦïʧʦʜʟʦʣʠʩʪʦʡ 

ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʫ ʢʫʢʫʨʫʟʳ ʥʘ ʵʪʦʪ ʧʝʨʠʦʜ 

ʦʪʤʝʯʝʥʘ ʚ ʚʘʨʠʘʥʪʝ ʩ ʇʦʣʠʌʫʥʂʫʨʦʤ, ʘ ʟʘʪʝʤ ʚ ʚʘʨʠʘʥʪʝ ʩ ɸʛʨʦʤʠʢʦʤ. ʅʘʠʤʝʥʴʰʘʷ ʚʳʩʦʪʘ 

ʙʳʣʘ ʚ ʢʦʥʪʨʦʣʝ (ʊʘʙʣʠʮʘ 2). 

 
ʊʘʙʣʠʮʘ 2. 

ɹʀʆʄɽʊʈʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʂʋʂʋʈʋɿʓ ɺ ʌɸɿʋ ʅɸʏɸʃɸ ʎɺɽʊɽʅʀʗ 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʷ, 

ʩʤ 

ʂʦʣʠʯʝʩʪʚʦ 

ʣʠʩʪʴʝʚ, 

ʰʪ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʠ 

ʤʠʥʠʤʘʣʴʥʘʷ ʜʣʠʥʘ 

ʣʠʩʪʦʚʦʡ 

ʧʣʘʩʪʠʥʢʠ, ʩʤ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʠ 

ʤʠʥʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ 

ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ, ʩʤ 

ʂʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʘ-

ʙʦʪʢʠ ʩʝʤʷʥ ʠ ʚʝʛʝ-

ʪʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ 

140,0Ñ7,2 12,2Ñ0,48 57,2Ñ3,2 ð 38,6Ñ1,9 9,2Ñ0,45 ð 4,4Ñ0,24 

ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʠ 

ʚʝʛʝʪʠʨʫʶʱʠʭ ʦʨʛʘ-

ʥʦʚ ʇʦʣʠʌʫʥʂʫʨʦʤ 

210,6Ñ12,6 14,1Ñ0,70 64,4Ñ3,6 ð 45,3Ñ2,2 9,8Ñ0,48 ð 5,3Ñ0,3 

ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʠ 

ʚʝʛʝʪʠʨʫʶʱʠʭ 

ʦʨʛʘʥʦʚ ɸʛʨʦʤʠʢʦʤ 

198,6Ñ11,8 13,6Ñ0,65 62,8Ñ3,5 ð 45,7Ñ2,2  9,8Ñ0,48 ï 4,6Ñ0,27 
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ʂʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ ʚ ʠʟʫʯʘʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʤʝʞʜʫ ʩʦʙʦʡ ʨʝʟʢʦ ʥʝ ʦʪʣʠʯʘʣʦʩʴ. ʊʘʢʞʝ 

ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʨʘʟʥʦʩʪʴ ʦʪʤʝʯʘʣʘʩʴ ʚ ʚʘʨʠʘʥʪʝ ʩ ʇʦʣʠʌʫʥʂʫʨʦʤ ʠ ʚ ʚʘʨʠʘʥʪʝ ʩ ɸʛʨʦʤʠʢʦʤ. 

ɹʣʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʰʠʨʠʥʝ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ. 

ɸʥʘʣʠʟ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʢʫʢʫʨʫʟʳ ʥʘ ʩʠʣʦʩ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʚ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʇʦʣʠʌʫʥʂʫʨʦʤ ʩʝʤʷʥ ʠ ʚʝʛʝʪʘʪʠʚʥʳʭ 

ʦʨʛʘʥʦʚ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ (ʊʘʙʣʠʮʘ 3). ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʧʨʠʙʘʚʢʘ 

ʩʦʩʪʘʚʠʣʘ 57,2 ʮ/ʛʘ. ɺ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ɸʛʨʦʤʠʢʦʤ ʧʨʠʙʘʚʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ ʦʢʘʟʘʣʘʩʴ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ð 43,3 ʮ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ. ʉʨʘʚʥʠʚʘʷ ʤʝʞʜʫ ʩʦʙʦʡ 

ʚʘʨʠʘʥʪʳ ʩ ʦʙʨʘʙʦʪʢʦʡ ʇʦʣʠʌʫʥʂʫʨʦʤ ʠ ɸʛʨʦʤʠʢʦʤ, ʚʠʜʥʦ, ʯʪʦ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʵʪʠʤʠ 

ʚʘʨʠʘʥʪʘʤʠ ʩʦʩʪʘʚʠʣʘ 13,9 ʮ/ʛʘ. 

 
ʊʘʙʣʠʮʘ 3.  

ʋʈʆɾɸʁʅʆʉʊʔ ɿɽʃɽʅʆʁ ʄɸʉʉʓ ʂʋʂʋʈʋɿʓ, ʀʉʇʆʃʔɿʋɽʄʆʁ ʅɸ ʉʀʃʆʉ 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ ʈʘʟʤʝʨ ʧʦʯʘʪʢʦʚ, ʩʤ 

ʂʦʥʪʨʦʣʴ 197,8 Ñ 11,8 19,3 Ñ 1,12 

ʇʦʣʠʌʫʥʂʫʨ 255,0 Ñ 17,4 24,7 Ñ 1,52 

ɸʛʨʦʤʠʢ 241,1 Ñ 15,4 22,2 Ñ 1,17 

ʅʉʈ0,5 ʮ/ʛʘ 6,7  

 
ʊʘʙʣʠʮʘ 4. 

ʋʈʆɾɸʁʅʆʉʊʔ ɿɽʈʅɸ ʂʋʂʋʈʋɿʓ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ɺɸʈʀɸʅʊɸ ʆʇʓʊɸ 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 

ʂʦʥʪʨʦʣʴ, ʙʝʟ ʦʙʨʘʙʦʪʢʠ 67,8 Ñ 4,3 

ʇʦʣʠʌʫʥʂʫʨ 75,1 Ñ 4,8 

ɸʛʨʦʤʠʢ 73,2 Ñ 4,6 

ʅʉʈ0,5 ʮ/ʛʘ 1,6 

 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʨʘʟʤʝʨ ʧʦʯʘʪʢʦʚ, ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ ʧʦʯʘʪʢʘ ʦʪʤʝʯʘʣʘʩʴ ʚ 

ʚʘʨʠʘʥʪʝ ʩ ʇʦʣʠʌʫʥʂʫʨʦʤ, ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʘʷ ʚʝʣʠʯʠʥʘ ʧʦʯʘʪʢʘ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʚʘʨʠʘʥʪʝ ʩ 

ɸʛʨʦʤʠʢʦʤ, ʘ ʥʘʠʤʝʥʴʰʘʷ ʚʝʣʠʯʠʥʘ ʚ ʢʦʥʪʨʦʣʝ, ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʠ ʚʝʛʝʪʠʨʫʶʱʠʭ 

ʦʨʛʘʥʦʚ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ.  

ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʦʪʤʝʯʝʥʘ ʚ ʚʘʨʠʘʥʪʝ ʩ ʇʦʣʠʌʫʥʂʫʨʦʤ, ʯʪʦ 

ʥʘ 1,9 ʮ/ʛʘ ʚʳʰʝ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʝ ʩ ɸʛʨʦʤʠʢʦʤ ʠ ʥʘ 7,3 ʮ/ʛʘ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ (ʊʘʙʣʠʮʘ 4). 
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ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ; ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʠʥʩʧʝʢʮʠʷ ʧʦ ʠʩʧʳʪʘʥʠʶ ʠ ʦʭʨʘʥʝ ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʡè, ʄʠʥʩʢ. 2015. 276 ʩ. 

2. ɼʦʧʦʣʥʝʥʠʝ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʨʝʝʩʪʨʫ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ (ʧʝʩʪʠʮʠʜʦʚ) ʠ 

ʫʜʦʙʨʝʥʠʡ, ʨʘʟʨʝʰʝʥʥʳʭ ʢ ʧʨʠʤʝʥʝʥʠʶ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ. ʋʪʚʝʨʞʜʝʥʦ 

ʉʦʚʝʪʦʤ ʧʦ ʧʝʩʪʠʮʠʜʘʤ ʠ ʫʜʦʙʨʝʥʠʷʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çɻʣʘʚʥʘʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠʥʩʧʝʢʮʠʷ ʧʦ ʩʝʤʝʥʦʚʦʜʩʪʚʫ, ʢʘʨʘʥʪʠʥʫ ʠ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡè. 

(ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʦʪ 28 ʤʘʨʪʘ 2014 ʛ.). ʄʠʥʩʢ, 2014. 31 ʩ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʚʣʠʷʥʠʷ ʙʠʦʫʜʦʙʨʝʥʠʡ 

(ʇʦʣʠʌʫʥʂʫʨ ʠ ɸʛʨʦʤʠʢ) ʥʘ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʝ ʛʨʫʧʧʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ ʮʝʣʴʶ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʝʥʦʬʘʟ ʨʘʟʚʠʪʠʷ ʢʫʢʫʨʫʟʳ.  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʬʝʥʦʣʦʛʠʯʝʩʢʠʡ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʡ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʜʝʨʥʦʚʦïʧʦʜʟʦʣʠʩʪʦʡ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʇʦʣʠʌʫʥʂʫʨʦʤ ʠʟ ʜʝʚʷʪʠ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʪʦʣʴʢʦ ʚ ʚʦʩʴʤʠ ʦʪʤʝʯʘʣʦʩʴ ʧʨʝʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʪ 0,3 ʜʦ 1,8 ʨʘʟʘ ʥʘʜ 

ʢʦʥʪʨʦʣʝʤ ʠ ʪʦʣʴʢʦ ʮʝʣʣʶʣʦʟʦʨʘʟʨʫʰʘʶʱʠʭ ʘʵʨʦʙʥʳʭ ð ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚ ʢʦʥʪʨʦʣʝ ʚ 3,5 

ʨʘʟʘ ʙʳʣʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʝ ʩ ʇʦʣʠʌʫʥʂʫʨʦʤ. ɺ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ɸʛʨʦʤʠʢʦʤ 

ʪʘʢʞʝ ʧʦʜʘʚʣʷʶʱʝʝ ʯʠʩʣʦ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ʊʦʣʴʢʦ 

ʫʩʚʘʠʚʘʶʱʠʭ ʤʠʥʝʨʘʣʴʥʳʡ ʘʟʦʪ ð ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʦʙʦʠʭ ʚʘʨʠʘʥʪʘʭ 

ʙʳʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʳʤ. ʂʘʢ ʠ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ, ʚ ʬʘʟʫ ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ ʚ ʚʘʨʠʘʥʪʝ ʩ 

ʦʙʨʘʙʦʪʢʦʡ ʇʦʣʠʌʫʥʂʫʨʦʤ ʠʟ ʜʝʚʷʪʠ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʚʦʩʴʤʠ ʦʪʤʝʯʘʣʦʩʴ 

ʧʨʝʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɺ ʚʘʨʠʘʥʪʝ ʩ ɸʛʨʦʤʠʢʦʤ ʢʦʣʠʯʝʩʪʚʦ 

ʤʠʢʨʦʤʠʮʝʪʦʚ ʠ ʩʧʦʨʦʚʳʭ ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ ʚ ʢʦʥʪʨʦʣʝ ʦʢʘʟʘʣʦʩʴ ʙʦʣʴʰʝ, ʘ ʢʦʣʠʯʝʩʪʚʦ 

ʮʝʣʣʶʣʦʟʦʨʘʟʨʫʰʘʶʱʠʭ ʘʵʨʦʙʥʳʭ ʙʘʢʪʝʨʠʡ ʚ ʦʙʦʠʭ ʚʘʨʠʘʥʪʘʭ ʙʳʣʦ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʜʠʥʘʢʦʚʳʤ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ, ʘ ʚ ʬʘʟʫ ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ ʙʳʣʦ ʚʳʰʝ ʙʦʣʝʝ ʯʝʤ ʚ 27 ʨʘʟ, ʯʝʤ 

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʇʦʣʠʌʫʥʂʫʨʦʤ ʠ ɸʛʨʦʤʠʢʦʤ. ɺ ʬʘʟʫ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʯʘʪʢʦʚ ʚ ʚʘʨʠʘʥʪʝ ʩ 
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ʇʦʣʠʌʫʥʂʫʨʦʤ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʛʨʫʧʧ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. 

 

Abstract. The paper considers the effect of biofertilizers (PolyFunKur and Agromik) on 

agronomically valuable groups of microorganisms in order to determine their quantity depending on 

the phenophases of maize. 

Methods: phenological, agrochemical, microbiological. 

Studies were carried out on sodïpodzolic lightïclay soil. The studies of the quantity of 

agronomically valuable groups of microorganisms with PolyFunKur in the tillering phase revealed 

that eight of nine groups had increased their quantity from 0.3 to 1.8 times over the control; only 

celluloseïdestroying aerobic microorganisms had decreased their quantity in 3.5 times under the 

control. Most of groups of microorganisms increased their quantity over the control in case of 

Agromik as well. The total amount of microorganisms assimilating mineral nitrogen was almost 

equal in both tests. As in the tillering phase, in the beginning of flowering phase eight of nine 

groups had increased their quantity over the control in case PolyFunKur test. In case of Agromik, 

the quantity of micromycetes and spore ammonifiers in the control was higher while the quantity of 

celluloseïdestroying aerobic bacteria was almost the same in the tillering phase; and was higher by 

more than 27 times than in PolyFunKur test in the beginning of flowering phase. The quantity of all 

the studied agronomically valuable groups of microorganisms in PolyFunKur test was higher than 

in the control and in the Agromik test in the cob-forming phase. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʦʣʠʌʫʥʂʫʨ, ɸʛʨʦʤʠʢ, ʬʝʥʦʬʘʟʳ ʨʘʟʚʠʪʠʷ, ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʝ 

ʛʨʫʧʧʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

 

Keywords: PolyFunKur, Agromik, development phenophases, agronomically valuable groups 

of microorganisms. 

 

ʂʫʢʫʨʫʟʘ ð ʦʜʥʘ ʠʟ ʚʝʜʫʱʠʭ ʢʫʣʴʪʫʨ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʦʚʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʢʦʪʦʨʫʶ 

ʚʳʨʘʱʠʚʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʟʝʨʥʦ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʠ ʢʦʨʤʦʚʳʝ ʮʝʣʠ. ʇʨʠʤʝʥʷʝʤʳʝ 

ʙʠʦʧʨʝʧʘʨʘʪʳ ʧʦ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʚʣʠʷʶʪ ʥʘ ʦʙʱʠʡ ʭʦʜ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʫʩʠʣʠʚʘʶʪ 

ʘʟʦʪʥʳʡ, ʢʘʣʠʡʥʳʡ, ʫʛʣʝʚʦʜʥʳʡ ʦʙʤʝʥ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʛʠʮʠʜʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʯʪʦ, ʚ 

ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʢʦʥʦʤʠʠ ʫʜʦʙʨʝʥʠʡ ʠ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʨʦʩʪʫ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʥʘ 10ï20%, ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ [1]. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʟʝʤʣʷʭ ʘʛʨʦʢʦʤʙʠʥʘʪʘ çʖʞʥʳʡè ʚʙʣʠʟʠ ʥ. ʧ. ʇʦʢʦʣʶʙʠʯʠ 

ɻʦʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʧʦʩʝʚʳ 

ʢʫʢʫʨʫʟʳ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ. 

ʆʧʳʪ ʙʳʣ ʟʘʣʦʞʝʥ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ 15 ʘʧʨʝʣʷ 2016 ʛ. 

ʩʧʨʘʚʘ ʦʪ ʜʦʨʦʛʠ ʇʦʢʦʣʶʙʠʯʠïɺʝʪʢʘ. ʆʧʳʪʳ ʚ 4-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʩ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʠ 

14 ʤ2 ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ:  

1 ʂʦʥʪʨʦʣʴ ð ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʠ ʚʝʛʝʪʠʨʫʶʱʠʭ ʣʠʩʪʴʝʚ; 

2 ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʠ ʚ ʬʘʟʝ 3ï5 ʣʠʩʪʴʝʚ ʇʦʣʠʌʫʥʂʫʨʦʤ; 

3 ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʠ ʚ ʬʘʟʝ 3ï5 ʣʠʩʪʴʝʚ ɸʛʨʦʤʠʢʦʤ. 

 

ʅʦʨʤʘ ʚʳʩʝʚʘ ð 100 000 ʩʝʤʷʥ ʥʘ ʛʝʢʪʘʨ. ʐʠʨʠʥʘ ʤʝʞʜʫʨʷʜʠʡ 70 ʩʤ. ʇʝʨʝʜ ʧʦʩʝʚʦʤ 

ʩʝʤʝʥʘ ʢʫʢʫʨʫʟʳ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦʱʴʶ ʨʫʯʥʦʛʦ ʦʧʨʳʩʢʠʚʘʪʝʣʷ, ʧʝʨʝʤʝʰʘʥʳ ʠ ʩʨʘʟʫ 

ʟʘʩʳʧʘʥʳ ʚ ʩʝʤʝʥʥʳʝ ʙʫʥʢʝʨʘ ʩʝʷʣʢʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʯʚʳ ʦʪʙʠʨʘʣʠ ʩʤʝʰʘʥʥʳʡ ʦʙʨʘʟʝʮ ʠʟ ʪʨʝʭ ʧʦʚʪʦʨʥʦʩʪʝʡ 

ʦʧʳʪʘ ʩ ʛʣʫʙʠʥʳ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ 0ï20 ʩʤ. ʆʪʙʦʨ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ ʧʝʨʝʜ 
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ʧʦʩʝʚʦʤ, ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ, ʚ ʬʘʟʝ ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ ʠ ʚ ʬʘʟʝ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ ʩʝʤʷʥ 

ʢʫʢʫʨʫʟʳ 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʠʤʝʥʷʣʠ ʤʝʪʦʜʳ ʧʦʩʝʚʘ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ. ʊʘʢʩʦʥʦʤʠʯʝʩʢʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʦʧʨʝʜʝʣʷʣʠ ʚʠʟʫʘʣʴʥʦ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ [2]. ɸʛʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʯʚʳ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʢʫʨʫʟʳ ʠʟʫʯʘʣʠʩʴ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ.  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ð ʬʝʥʦʣʦʛʠʯʝʩʢʠʡ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʡ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɸʛʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʯʚ ʩʣʝʜʫʶʱʠʡ: ʨʅʂCl ð 6,28; ʈ ð 763 ʤʛ/ʢʛ; ʂ ð 370 ʤʛ/ʢʛ; 

Mg ð 145 ʤʛ/ʢʛ; Ca ð 486 ʤʛ/ʢʛ; ʛʫʤʫʩ ð 1,83%. ʀʟʫʯʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠ 

ʮʝʥʥʳʝ ʛʨʫʧʧʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ: ʦʣʠʛʦʥʠʪʨʦʬʠʣʴʥʳʝ, ʚ ʪ. ʯ. ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʝ ʥʘ ʩʨʝʜʝ 

ʕʰʙʠ, ʛʨʠʙʥʘʷ ʤʠʢʨʦʬʣʦʨʘ (ʩʫʩʣʦïʘʛʘʨ), ʫʩʚʘʠʚʘʶʱʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʬʦʨʤʳ ʘʟʦʪʘ (ʄʇɸ), 

ʩʧʦʨʦʚʳʝ ʘʤʤʦʥʠʬʠʢʘʪʦʨʳ (ʄʉɸ), ʫʩʚʘʠʚʘʶʱʠʝ ʤʠʥʝʨʘʣʴʥʳʝ ʬʦʨʤʳ ʘʟʦʪʘ (ʂɸɸ), 

ʤʠʢʨʦʤʠʮʝʪʳ (ʩʨʝʜʘ ʏʘʧʝʢʘ), ʮʝʣʣʶʣʦʟʦʨʘʟʨʫʰʘʶʱʠʝ ʘʵʨʦʙʥʳʝ ð ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ (ʩʨʝʜʘ 

ɺʠʥʦʛʨʘʜʩʢʦʛʦ). 

ɸʥʘʣʠʟ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʊʘʙʣʠʮʘ 1) ʧʦʢʘʟʘʣ, ʯʪʦ ʚ 

ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʨʘʩʪʝʥʠʡ ʢʫʢʫʨʫʟʳ ʇʦʣʠʌʫʥʂʫʨʦʤ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʙʘʢʪʝʨʠʡ ʚ 3,9 ʨʘʟʘ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ, ʘʤʤʦʥʠʬʠʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʚ 9,3 ʨʘʟʘ, 

ʫʩʚʘʠʚʘʶʱʠʭ ʤʠʥʝʨʘʣʴʥʳʡ ʘʟʦʪ ð ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚ 3,3 ʨʘʟʘ, ʦʣʠʛʦʥʠʪʨʦʬʠʣʴʥʳʭ ð ʚ 

3,8 ʨʘʟʘ, ʤʠʢʨʦʤʠʮʝʪʦʚ ð ʚ 4,4 ʨʘʟʘ, ʦʣʠʛʦʢʘʨʙʦʬʠʣʴʥʳʭ ð ʚ 3,3 ʨʘʟʘ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ; 

ʩʧʦʨʦʚʳʭ ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ ð ʚ 1,8 ʨʘʟʘ, ʘʚʪʦʭʪʦʥʥʳʭ ʚ 104,3 ʨʘʟʘ, 

ʮʝʣʣʶʣʦʟʦʨʘʟʨʫʰʘʶʱʠʭ ʘʵʨʦʙʥʳʭ ð ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ  ʚ ʢʦʥʪʨʦʣʝ ʚ 3,5 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʚʘʨʠʘʥʪʝ ʩ ʇʦʣʠʌʫʥʂʫʨʦʤ. 

 
ʊʘʙʣʠʮʘ 1. 

ʂʆʃʀʏɽʉʊɺʆ ɸɻʈʆʅʆʄʀʏɽʉʂʀ ʎɽʅʅʓʍ ɻʈʋʇʇ ʄʀʂʈʆʆʈɻɸʅʀɿʄʆɺ  

ɺ ʌɸɿʋ ʂʋʑɽʅʀʗ ɺ ʂʆɽ /ʛ ʘʙʩ. ʩʫʭ. ʧʦʯʚʳ Ĭ 105 

ɻʨʫʧʧʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ  

(ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ) 

ʢʦʥʪʨʦʣʴ ɸʛʨʦʤʠʢ ʇʦʣʠʌʫʥ-

ʂʫʨ 

VI II  IV 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ (ʩʨʝʜʘ 2 ð ɻʇɸ 

(ʛʣʠʮʝʨʠʥʦʚʦïʧʝʧʪʦʥʥʳʡ ʘʛʘʨ) 

74,05092 

6,87 

83,91532 

6,92 

289,03100 

7,46 

ɸʤʤʦʥʠʬʠʮʠʨʫʶʱʠʝ 

(ʩʨʝʜʘ 1 ð ʄʇɸ (ʤʷʩʦïʧʝʧʪʦʥʥʳʡ ʘʛʘʨ) 

23,97780 

6,38 

37,46040 

6,57 

217,66100 

7,34 

ʋʩʚʘʠʚʘʶʱʠʝ ʤʠʥʝʨʘʣʴʥʳʡ ʘʟʦʪ ð ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

(ʩʨʝʜʘ 3 ð ʂɸɸ (ʢʨʘʭʤʘʣʦïʘʤʤʠʘʯʥʳʡ ʘʛʘʨ)  

103,8 

 

7,017 

108,95740 

 

7,04 

342,74200 

 

7,54 

ʆʣʠʛʦʥʠʪʨʦʬʠʣʴʥʳʝ  

(ʩʨʝʜʘ 4 ð ʕʰʙʠ) 

56,73710 

6,75 

83,25876 

6,92 

221,19100 

7,35 

ʄʠʢʨʦʤʠʮʝʪʳ 

(ʩʨʝʜʘ 5 ð ʏʘʧʝʢʘ) 

0,06920 

3,84 

0,15777 

4,20 

0,30750 

4,48 

ʉʧʦʨʦʚʳʝ ʘʤʤʦʥʠʬʠʢʘʪʦʨʳ 

(ʩʨʝʜʘ 7 ð ʄʉɸ (ʤʷʩʦïʩʫʩʣʦʚʳʡ ʘʛʘʨ) 

7,95730 

5,90 

8,86160 

5,95 

14,55800 

6,16 

ɸʚʪʦʭʪʦʥʥʳʝ. ʆʣʠʛʦʪʨʦʬʳ. (ʩʨʝʜʘ 10 ð ʅɸ 

(ʥʠʪʨʠʪʥʳʡ ʘʛʘʨ) 

1,41168 

5,15 

44,308 

6,65 

146,28 

7,17 

ʎʝʣʣʶʣʦʟʦʨʘʟʨʫʰʘʶʱʠʝ ʘʵʨʦʙʥʳʝ ð ʦʙʱʝʝ ʢʦʣïʚʦ 

(ʩʨʝʜʘ 11ʘ ð ɺʠʥʦʛʨʘʜʩʢʦʛʦ) 

14,94720 

6,18 

4,12186 

5,62 

4,16940 

5,62 

ʆʣʠʛʦʢʘʨʙʦʬʠʣʴʥʳʝ  

(ʩʨʝʜʘ 14 ð ɻʦʣʦʜʥʳʡ ʘʛʘʨ) 

238,05492 

7,38 

90,06608 

6,96 

294,68100 

7,47 

 

ɺ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʨʘʩʪʝʥʠʡ ʢʫʢʫʨʫʟʳ ɸʛʨʦʤʠʢʦʤ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʚ 1,1 ʨʘʟʘ, ʘʤʤʦʥʠʬʠʮʠʨʫʶʱʠʭ ð ʚ 1,6 
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ʨʘʟʘ, ʫʩʚʘʠʚʘʶʱʠʭ ʤʠʥʝʨʘʣʴʥʳʡ ʘʟʦʪ ð ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ, ʦʪʤʝʯʝʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʣʠʛʦʥʠʪʨʦʬʠʣʴʥʳʭ ð ʚ 1,5 ʨʘʟʘ, ʤʠʢʨʦʤʠʮʝʪʦʚ ð ʚ 2,2 ʨʘʟʘ, 

ʩʧʦʨʦʚʳʝ ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ ð ʚ 1,1 ʨʘʟʘ, ʮʝʣʣʶʣʦʟʦʨʘʟʨʫʰʘʶʱʠʭ ʚ 3,75 ʨʘʟʘ, 

ʦʣʠʛʦʢʘʨʙʦʬʠʣʴʥʳʭ ð ʚ 2,6 ʨʘʟʘ, ʘʚʪʦʭʪʦʥʥʳʭ ð ʚ 31,4 ʨʘʟʘ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʢʫʢʫʨʫʟʳ ʇʦʣʠʌʫʥʂʫʨʦʤ ʠ 

ɸʛʨʦʤʠʢʦʤ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ ʙʳʣʦ ʚʳʰʝ ʚ ʚʘʨʠʘʥʪʝ ʩ 

ʇʦʣʠʌʫʥʂʫʨʦʤ ʚ 3,5 ʨʘʟʘ, ʘʤʤʦʥʠʬʠʮʠʨʫʶʱʠʭ ʚ 6,4 ʨʘʟʘ, ʦʣʠʛʦʥʠʪʨʦʬʠʣʴʥʳʭ ʚ 2,7 ʨʘʟʘ, 

ʤʠʢʨʦʤʠʮʝʪʦʚ ʚ 2 ʨʘʟʘ, ʩʧʦʨʦʚʳʭ ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ ʚ 1,6 ʨʘʟʘ, ʘʚʪʦʭʪʦʥʥʳʝ ʦʣʠʛʦʪʨʦʬʳ ʚ 

3,3 ʨʘʟʘ, ʦʣʠʛʦʢʘʨʙʦʬʠʣʴʥʳʭ ð ʚ 3,2 ʨʘʟʘ, ʫʩʚʘʠʚʘʶʱʠʭ ʤʠʥʝʨʘʣʴʥʳʡ ʘʟʦʪ ʚ 3,2 ʨʘʟʘ. 

 ʂʘʢ ʚʠʜʥʦ, ʚ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʇʦʣʠʌʫʥʂʫʨʦʤ ʦʪʤʝʯʝʥʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʛʨʫʧʧ. 

ɸʥʘʣʠʟ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʬʘʟʫ ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ 

(ʊʘʙʣʠʮʘ 2) ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʚʘʨʠʘʥʪʝ ʩ 

ʦʙʨʘʙʦʪʢʦʡ ʇʦʣʠʌʫʥʂʫʨʦʤ, ʯʪʦ ʚ 1,6 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ɸʛʨʦʤʠʢʦʤ ʠ 

ʚ 3,5 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ, ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ; ʘʤʤʦʥʠʬʠʮʠʨʫʶʱʠʭ 

ʙʘʢʪʝʨʠʡ ʚ 3,8 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ɸʛʨʦʤʠʢʦʤ ʠ ʚ 3,1 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ; 

ʫʩʚʘʠʚʘʶʱʠʭ ʤʠʥʝʨʘʣʴʥʳʡ ʘʟʦʪ ð ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʙʦʣʝʝ ʚʩʝʛʦ 

ʦʪʤʝʯʝʥʦ ʚ ʚʘʨʠʘʥʪʝ ʩ ʇʦʣʠʌʫʥʂʫʨʦʤ, ʯʪʦ ʚ 1,4 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ɸʛʨʦʤʠʢʦʤ ʠ 

ʚ 4,7 ʨʘʟʘ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ; ʦʣʠʛʦʥʠʪʨʦʬʠʣʴʥʳʭ ʚ 2,7 ʨʘʟʘ ʙʦʣʴʰʝ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ɸʛʨʦʤʠʢʦʤ 

ʠ ʚ 3,9 ʨʘʟʘ ð ʚ ʢʦʥʪʨʦʣʝ; ʤʠʢʨʦʤʠʮʝʪʦʚ ʙʦʣʴʰʝ ʚ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʇʦʣʠʌʫʥʂʫʨʦʤ, 

ʯʪʦ ʚ 5,9 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʝ ʩ ɸʛʨʦʤʠʢʦʤ ʠ ʚ 14,7 ʨʘʟʘ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ʉʧʦʨʦʚʳʭ 

ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ ʙʦʣʴʰʝ ʚ ʚʘʨʠʘʥʪʝ ʩ ɸʛʨʦʤʠʢʦʤ, ʯʪʦ ʚ 1,1 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʇʦʣʠʌʫʥʂʫʨʦʤ ʠ ʚ 5,2 ʨʘʟʘ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ɸʚʪʦʭʪʦʥʥʳʭ ʦʣʠʛʦʪʨʦʬʦʚ ʚ 12,6 ʨʘʟʘ ʙʳʣʦ 

ʙʦʣʴʰʝ ʚ ʚʘʨʠʘʥʪʝ ʩ ʇʦʣʠʌʫʥʂʫʨʦʤ, ʯʝʤ ʩ ɸʛʨʦʤʠʢʦʤ. ʎʝʣʣʶʣʦʟʦʨʘʟʨʫʰʘʶʱʠʭ ʘʵʨʦʙʥʳʭ 

ð ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ð ʥʘʠʙʦʣʴʰʝʝ ʠʭ ʯʠʩʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ 

ɸʛʨʦʤʠʢʦʤ, ʯʪʦ ʚ 27,3 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʇʦʣʠʌʫʥʂʫʨʦʤ ʠ ʚ 2,5 ʨʘʟʘ, ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʝ. ʆʣʠʛʦʢʘʨʙʦʬʠʣʴʥʳʭ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʥʘʨʫʞʝʥʦ ʚ ʚʘʨʠʘʥʪʝ ʩ 

ʦʙʨʘʙʦʪʢʦʡ ʇʦʣʠʌʫʥʂʫʨʦʤ, ʵʪʦ ʚ 1,75 ʚʳʰʝ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʝ ʩ ɸʛʨʦʤʠʢʦʤ ʠ ʚ 4,9 ʨʘʟʘ ð ʯʝʤ 

ʚ ʢʦʥʪʨʦʣʝ.  
ʊʘʙʣʠʮʘ 2. 

ʂʆʃʀʏɽʉʊɺʆ ɸɻʈʆʅʆʄʀʏɽʉʂʀ ʎɽʅʅʓʍ ɻʈʋʇʇ ʄʀʂʈʆʆʈɻɸʅʀɿʄʆɺ 

ɺ ʌɸɿʋ ʅɸʏɸʃʆ ʎɺɽʊɽʅʀʗ ɺ ʂʆɽ / ʛ ʘʙʩ. ʩʫʭ. ʧʦʯʚʳ Ĭ 105 

ɻʨʫʧʧʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʧʠʪʘʪʝʣʴʥʘʷ 

ʩʨʝʜʘ) 
ʂʦʥʪʨʦʣʴ ɸʛʨʦʤʠʢ ʇʦʣʠʌʫʥʂʫʨ 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ / (ʩʨʝʜʘ 2 ð

ɻʇɸ (ʛʣʠʮʝʨʠʥʦʚʦïʧʝʧʪʦʥʥʳʡ ʘʛʘʨ) 

61,43500 

6,79 

209,62100 

7,32 

326,08100 

7,51 

ɸʤʤʦʥʠʬʠʮʠʨʫʶʱʠʝ (ʩʨʝʜʘ 1 ð ʄʇɸ 

(ʤʷʩʦïʧʝʧʪʦʥʥʳʡ ʘʛʘʨ) 

84,15478 

6,93 

68,3941 

6,84 

262,48 

7,41 

ʫʩʚʘʠʚʘʶʱʠʝ ʤʠʥʝʨʘʣʴʥʳʡ ʘʟʦʪð ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤ/ʦ (ʩʨʝʜʘ 3 ð ʂɸɸ 

(ʢʨʘʭʤʘʣʦïʘʤʤʠʘʯʥʳʡ ʘʛʘʨ) 

81,16120 

6,91 

272,79590 

7,44 

379,76200 

7,57 

ʆʣʠʛʦʥʠʪʨʦʬʠʣʴʥʳʝ (ʩʨʝʜʘ 4 ð ʕʰʙʠ) 24,42432 

6,39 

89,22690 

6,95 

243,22100 

7,38 

ʄʠʢʨʦʤʠʮʝʪʳ (ʩʨʝʜʘ 5 ð ʏʘʧʝʢʘ) 0,024942 

3,40 

0,06244 

3,80 

0,3682 

4,56 

ʩʧʦʨʦʚʳʝ ʘʤʤʦʥʠʬʠʢʘʪʦʨʳ (ʩʨʝʜʘ 7 ð 

ʄʉɸ (ʤʷʩʦïʩʫʩʣʦʚʳʡ ʘʛʘʨ) 

3,11263 

5,49 

16,20541 

6,21 

15,21200 

6,18 

ɸʚʪʦʭʪʦʥʥʳʝ. ʆʣʠʛʦʪʨʦʬʳ. (ʩʨʝʜʘ 10 ð 

ʅɸ (ʥʠʪʨʠʪʥʳʡ ʘʛʘʨ) 

10,72320 

6,03 

26,01741 

6,42 

220,96530 

7,35 

ʎʝʣʣʶʣʦʟʦʨʘʟʨʫʰʘʶʱʠʝ ʘʵʨʦʙʥʳʝ ð 

ʦʙʱʝʝ ʢʦʣïʚʦ (ʩʨʝʜʘ 11 ð ɺʠʥʦʛʨʘʜʩʢʦʛʦ) 

50,6224 

6,70 

124,88 

7,10 

4,5762 

5,66 

ʆʣʠʛʦʢʘʨʙʦʬʠʣʴʥʳʝ (ʩʨʝʜʘ 14 ð 

ɻʦʣʦʜʥʳʡ ʘʛʘʨ) 

61,81478 

6,79 

173,20410 

7,24 

303,54100 

7,48 
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ɸʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʯʚʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʬʘʟʫ 

ʩʦʟʨʝʚʘʥʠʷ ʧʦʯʘʪʢʦʚ ʢʫʢʫʨʫʟʳ (ʊʘʙʣʠʮʘ 3) ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʙʘʢʪʝʨʠʡ ʦʙʥʘʨʫʞʝʥʦ ʚ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʇʦʣʠʌʫʥʂʫʨʦʤ. ʅʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚ 1,1 ʨʘʟʘ ʦʢʘʟʘʣʦʩʴ ʚ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ɸʛʨʦʤʠʢʦʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 2,8 ʠ 2,5 ʨʘʟʘ ʙʳʣʦ ʚʳʰʝ. ɸʤʤʦʥʠʬʠʮʠʨʫʶʱʠʭ 

ʙʘʢʪʝʨʠʡ ʚ ʚʘʨʠʘʥʪʝ ʩ ʇʦʣʠʌʫʥʂʫʨʦʤ ʧʦʯʪʠ ʚ 1,2 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ɸʛʨʦʤʠʢʦʤ 

ʠ ʚ 1,7 ʨʘʟʘ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʫʩʚʘʠʚʘʶʱʠʭ 

ʤʠʥʝʨʘʣʴʥʳʡ ʘʟʦʪ, ʚʦ ʚʩʝʭ ʪʨʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʤʘʣʦ ʦʪʣʠʯʘʣʦʩʴ. 

ʊʘʢʘʷ ʞʝ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʩ ʦʣʠʛʦʥʠʪʨʦʬʠʣʴʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʯʠʩʣʦ 

ʢʦʪʦʨʳʭ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʪʘʢʞʝ ʙʳʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʤ. ʂʦʣʠʯʝʩʪʚʦ 

ʤʠʢʨʦʤʠʮʝʪʦʚ ʚ ʚʘʨʠʘʥʪʝ ʩ ʇʦʣʠʌʫʥʂʫʨʦʤ ʧʦʯʪʠ ʚ 1,2 ʨʘʟʘ ʦʢʘʟʘʣʦʩʴ ʚʳʰʝ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʝ 

ʩ ɸʛʨʦʤʠʢʦʤ ʠ ʚ 7,6 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. 

ɸʚʪʦʭʪʦʥʥʳʭ ʦʣʠʛʦʪʨʦʬʦʚ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ ʚʩʪʨʝʯʘʣʦʩʴ ʚ ʚʘʨʠʘʥʪʝ ʩ 

ʇʦʣʠʌʫʥʂʫʨʦʤ, ʯʝʤ ʩ ɸʛʨʦʤʠʢʦʤ, ʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʠʭ ʙʳʣʦ ʙʦʣʴʰʝ ʚ ʜʚʘ ʨʘʟʘ.  

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʮʝʣʣʶʣʦʟʦʨʘʟʨʫʰʘʶʱʠʭ ʘʵʨʦʙʥʳʭ ʙʘʢʪʝʨʠʡ ʚ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ 

ʚʘʨʠʘʥʪʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʤʝʞʜʫ ʩʦʙʦʡ ʤʘʣʦ ʦʪʣʠʯʘʣʦʩʴ. ɺ ʢʦʥʪʨʦʣʝ ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʙʳʣʦ ʚ 

1,4ï1,3 ʨʘʟʘ ʤʝʥʴʰʝ. ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʦʣʠʛʦʢʘʨʙʦʬʠʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ 

ʦʧʳʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʨʘʟʣʠʯʠʷ. 

 
ʊʘʙʣʠʮʘ 3. 

ʂʆʃʀʏɽʉʊɺʆ ɸɻʈʆʅʆʄʀʏɽʉʂʀ ʎɽʅʅʓʍ ɻʈʋʇʇ ʄʀʂʈʆʆʈɻɸʅʀɿʄʆɺ  

ɺ ʌɸɿʋ ʆɹʈɸɿʆɺɸʅʀʗ ʇʆʏɸʊʂʆɺ ɺ ʂʆɽ /ʛ ʘʙʩ. ʩʫʭ. ʧʦʯʚʳ Ĭ 105 

ɻʨʫʧʧʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

(ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ) 
ʂʦʥʪʨʦʣʴ ɸʛʨʦʤʠʢ ʇʦʣʠʬʫʥʢʫʨ 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ (ʩʨʝʜʘ 2) 

ð ɻʇɸ (ʛʣʠʮʝʨʠʥʦʚʦïʧʝʧʪʦʥʥʳʡ 

ʘʛʘʨ) 

52,88904 

6, 72 

134,55300 

7,12 

150,66400 

7,18 

ɸʤʤʦʥʠʬʠʮʠʨʫʶʱʠʝ 

(ʩʨʝʜʘ 1) ð ʄʇɸ (ʤʷʩʦïʧʝʧʪʦʥʥʳʡ 

ʘʛʘʨ) 

126,67896 

7,10 

187,34269 

7,27 

221,92400 

7,35 

ʫʩʚʘʠʚʘʶʱʠʝ ʤʠʥʝʨʘʣʴʥʳʡ ʘʟʦʪ ð 

ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤ/ʦ (ʩʨʝʜʘ 3) ð 

ʂɸɸ (ʢʨʘʭʤʘʣʦïʘʤʤʠʘʯʥʳʡ ʘʛʘʨ)  

312,01500 

7,79 

319,26718 

7,50 

327,73600 

7,52 

ʆʣʠʛʦʥʠʪʨʦʬʠʣʴʥʳʝ  

(ʩʨʝʜʘ 4 ð ʕʰʙʠ) 

104,80000 

7,02 

103,92261 

7,01 

105,08904 

7,02 

ʄʠʢʨʦʤʠʮʝʪʳ 

(ʩʨʝʜʘ 5 ð ʏʘʧʝʢʘ) 

0,02967 

3,47 

0,19654 

4,29 

0,22269 

4,35 

ʩʧʦʨʦʚʳʝ ʘʤʤʦʥʠʬʠʢʘʪʦʨʳ 

(ʩʨʝʜʘ 7 ð ʄʉɸ (ʤʷʩʦïʩʫʩʣʦʚʳʡ 

ʘʛʘʨ)) 

ð 10,01797 

6,0 

10,85760 

6,04 

ɸʚʪʦʭʪʦʥʥʳʝ. ʆʣʠʛʦʪʨʦʬʳ. (ʩʨʝʜʘ 10 

ð ʅɸ (ʥʠʪʨʠʪʥʳʡ ʘʛʘʨ) 

28,92480 

6,46 

44,308 

6,65 

56,51590 

6,75 

ʎʝʣʣʶʣʦʟʦʨʘʟʨʫʰʘʶʱʠʝ ʘʵʨʦʙʥʳʝ ð 

ʦʙʱʝʝ ʢʦʣïʚʦ (ʩʨʝʜʘ 11ʘ ð

ɺʠʥʦʛʨʘʜʩʢʦʛʦ) 

63,57168 

6,80 

50,24346 

6,70 

87,69600 

6,94 

ʆʣʠʛʦʢʘʨʙʦʬʠʣʴʥʳʝ  

(ʩʨʝʜʘ 14 ð ɻʦʣʦʜʥʳʡ ʘʛʘʨ) 

171,21600 

7,23 

171,82411 

7,23 

172,56368 

7,24 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʜʝʨʥʦʚʦïʧʦʜʟʦʣʠʩʪʦʡ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ʥʘʠʙʦʣʴʰʝʝ ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ, ʘʤʤʦʥʠʬʠʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ, ʤʠʢʨʦʤʠʮʝʪʦʚ, ʘʚʪʦʭʪʦʥʥʳʭ 

ʦʣʠʛʦʪʨʦʬʦʚ ʙʳʣʦ ʚʳʰʝ ʚ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʇʦʣʠʌʫʥʂʫʨʦʤ. 
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ɺʳʚʦʜʳ: 

1. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʇʦʣʠʌʫʥʂʫʨʦʤ ʠʟ ʜʝʚʷʪʠ ʛʨʫʧʧ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʚʦʩʴʤʠ ʦʪʤʝʯʘʣʦʩʴ ʧʨʝʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʪ 0,3 ʜʦ 

1,8 ʨʘʟʘ ʥʘʜ ʢʦʥʪʨʦʣʝʤ ʠ ʪʦʣʴʢʦ ʮʝʣʣʶʣʦʟʦʨʘʟʨʫʰʘʶʱʠʭ ʘʵʨʦʙʥʳʭ ð ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚ 

ʢʦʥʪʨʦʣʝ ʚ 3,5 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʝ ʩ ʇʦʣʠʌʫʥʂʫʨʦʤ.  

2. ɺ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ɸʛʨʦʤʠʢʦʤ ʪʘʢʞʝ ʧʦʜʘʚʣʷʶʱʝʝ ʯʠʩʣʦ ʛʨʫʧʧ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ʊʦʣʴʢʦ ʫʩʚʘʠʚʘʶʱʠʭ ʤʠʥʝʨʘʣʴʥʳʡ ʘʟʦʪ ð 

ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʦʙʦʠʭ ʚʘʨʠʘʥʪʘʭ ʙʳʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʳʤ. 

3. ʂʘʢ ʠ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ, ʚ ʬʘʟʫ ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ ʚ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ 

ʇʦʣʠʌʫʥʂʫʨʦʤ ʠʟ ʜʝʚʷʪʠ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʪʦʣʴʢʦ ʚ ʚʦʩʴʤʠ ʦʪʤʝʯʘʣʦʩʴ ʧʨʝʚʳʰʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

4. ɺ ʚʘʨʠʘʥʪʝ ʩ ɸʛʨʦʤʠʢʦʤ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʤʠʮʝʪʦʚ ʠ ʩʧʦʨʦʚʳʭ ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ ʚ 

ʢʦʥʪʨʦʣʝ ʦʢʘʟʘʣʦʩʴ ʙʦʣʴʰʝ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʮʝʣʣʶʣʦʟʦʨʘʟʨʫʰʘʶʱʠʭ ʘʵʨʦʙʥʳʭ ʙʘʢʪʝʨʠʡ ʚ 

ʦʙʦʠʭ ʚʘʨʠʘʥʪʘʭ ʙʳʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʤ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ, ʘ ʚ ʬʘʟʫ ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ 

ʙʳʣʦ ʚʳʰʝ ʙʦʣʝʝ ʯʝʤ ʚ 27 ʨʘʟ, ʯʝʤ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʇʦʣʠʌʫʥʂʫʨʦʤ. 

5. ɺ ʬʘʟʫ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʯʘʪʢʦʚ ʚ ʚʘʨʠʘʥʪʝ ʩ ʇʦʣʠʌʫʥʂʫʨʦʤ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʩʝʭ 

ʠʟʫʯʘʝʤʳʭ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʠ ʚ 

ʚʘʨʠʘʥʪʝ ʩ ɸʛʨʦʤʠʢʦʤ. 
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RELIABILITY IN POSIT IONING OF A VESSEL  

 

Éʂʫʣʘʢʦʚ ʂ. ʆ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʦʨʩʢʦʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʘʜʤ. ʌ. ʌ. ʋʰʘʢʦʚʘ 

ʛ. ʅʦʚʦʨʦʩʩʠʡʩʢ, ʈʦʩʩʠʷ, konstantinkulakov1990@gmail.com 

ÉKulakov K. 

Admiral Ushakov State Maritime University 

 Novorossiysk, Russia, konstantinkulakov1990@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʠ ʪʦʯʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ.  

ɺ ʨʘʙʦʪʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʚ ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʘʭ ʧʣʘʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʘ ʩʫʜʥʘ 

ʚʠʟʫʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʨʘʜʘʨʘ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʦʙʲʝʢʪʘʭ ʥʘ ʢʘʨʪʝ ʠʣʠ 

ʦʪʯʝʪʣʠʚʳʭ ʦʨʠʝʥʪʠʨʘʭ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʘʙʩʦʣʶʪʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʩʫʜʥʘ. ʀʟʦʙʨʘʞʝʥʠ ̫ ʵʭʦʩʠʛʥʘʣʦʚ ʨʘʜʘʨʦʚ, ʥʘʢʣʘʜʳʚʘʝʤʳʝ ʥʘ ʢʘʨʪʫ ʕʂʅʀʉ 

ʜʝʣʘʶʪ ʵʪʦ ʥʘʛʣʷʜʥʳʤ ʠ ʧʦʜʨʦʙʥʳʤ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʥʘʜʝʞʥʳʭ ʩʠʩʪʝʤ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. 

 

Abstract. The article describes the question of relative and precise positioning. The analysis of 

various systems of positioning from robustness point of view is given.  

It is noted in the work that in the coastal areas of navigation the determination of the location 

of the vessel by a visual method or using a radar based on objects on the map or distinct landmarks 

of the coastline gives a fairly reliable absolute position of the vessel. The image of the radar echoes 

overlaid on the ECDIS map makes this clear and detailed. 

Finally, he comes to the conclusion that there is a need to improve existing systems as well as 

the creation of new and reliable positioning systems. 
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ʊʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʘ ʩʫʜʥʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʚ 

ʥʘʚʠʛʘʮʠʠ. ɻʣʦʙʘʣʴʥʳʝ ʅʘʚʠʛʘʮʠʦʥʥʳʝ ʉʧʫʪʥʠʢʦʚʳʝ ʉʠʩʪʝʤʳ (ɻʅʉʉ) ð ʪʘʢʠʝ ʢʘʢ 

GPS/NAVSTAR ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʞʝ ʤʥʦʛʦ ʣʝʪ, ʥʦ ʧʨʠ ʵʪʦʤ ʜʨʫʛʠʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʜʦʣʞʥʳ 

ʠʤʝʪʴ ʤʝʩʪʦ ʚ ʤʦʨʩʢʦʡ ʠʥʜʫʩʪʨʠʠ, ʯʪʦʙʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʙʳʣʦ 

ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʥʘʜʝʞʥʳʤ [1ï3].  ɺʦʟʤʦʞʥʦ, ʚ ʥʝʜʘʣʝʢʦʤ ʙʫʜʫʱʝʤ, ʤʳ ʩʤʦʞʝʤ ʧʦʣʥʦʩʪʴʶ 

ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʘ ʩʫʜʥʘ, ʬʠʢʩʠʨʫʝʤʦʝ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʦʡ ʩʫʜʥʘ ʠ ʢʦʪʦʨʦʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʙʫʜʝʪ ʘʙʩʦʣʶʪʥʦ ʪʦʯʥʳʤ ʠ ʜʦʩʪʦʚʝʨʥʳʤ (ʧʦʣʦʞʝʥʠʝ 

ʩʫʜʥʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʦʣʦʞʝʥʠʶ ʥʘ ʵʣʝʢʪʨʦʥʥʦʡ 

ʢʘʨʪʝ), ʘ ʪʘʢʞʝ ʙʝʟʦʧʘʩʥʳʤ ʚ ʦʪʥʦʰʝʥʠʠ ʥʘʚʠʛʘʮʠʠ (1).  ʕʪʦ ʙʳʣʦ ʙʳ ʪʝʭʥʠʯʝʩʢʠ ʚʦʟʤʦʞʥʦ 

ʚʳʧʦʣʥʠʪʴ ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʦʜʥʘʢʦ, ʩʪʦʠʤʦʩʪʴ ʠ ʧʦʣʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʦʜʦʙʨʝʥʠʡ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ ʩʠʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʥʘʜʝʞʥʦʩʪʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʠʟʢʦʝ ʯʠʩʣʦ ʧʨʦʠʩʰʝʩʪʚʠʡ, 

ʩʚʷʟʘʥʥʦʝ ʩ ʥʝʧʨʘʚʠʣʴʥʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʤʝʩʪʘ ʩʫʜʥʘ, ʩʥʠʟʠʣʦ ʙʜʠʪʝʣʴʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ 
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ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʤʦʨʩʢʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʦʵʪʦʤʫ ʥʘʜʝʞʥʦʩʪʴ 

ʠ ʪʦʯʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʤʝʪʦʜʳ ʝʝ ʫʣʫʯʰʝʥʠʷ ʦʩʪʘʶʪʩʷ ʥʘ ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʠʝʤʥʠʢʠ ɻʅʉʉ ʩʧʦʩʦʙʥʳ ʧʦʜʘʚʘʪʴ ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ, ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʩʫʜʦʚʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʪʝʨʷʝʪ ʩʠʛʥʘʣ ʠʣʠ ʠʤʝʝʪ ʦʰʠʙʢʫ ʩʘʤʦʛʦ çʞʝʣʝʟʘè. ʆʜʥʘʢʦ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʤʥʝʥʠʡ ʧʦʣʘʛʘʝʪ, ʯʪʦ ʙʝʟ ʩʠʩʪʝʤʥʦʛʦ ʫʨʦʚʥʷ ʥʘʜʝʞʥʦʩʪʠ ɻʅʉʉ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʫʯʘʩʪʢʘʭ. ɺʳʩʦʢʠʝ ʫʨʦʚʥʠ ʨʘʜʠʘʮʠʠ ʦʪ ʉʦʣʥʮʘ ʠ 

ʜʨʫʛʠʭ ʛʘʣʘʢʪʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʵʬʬʝʢʪʦʤ, ʦʢʘʟʳʚʘʶʱʠʤ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʠʟ-ʟʘ ʢʦʪʦʨʦʛʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʚʦʟʤʦʞʥʦ ʦʪʢʣʶʯʝʥʠʝ ʧʠʪʘʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ɻʅʉʉ, ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʡ ʦʙʣʘʩʪʠ ʧʦʢʨʳʪʠʷ. ɹʦʣʝʝ ʣʦʢʘʣʴʥʳʤ, ʥʦ ʚʩʝ 

ʝʱʝ ʩʝʨʴʝʟʥʳʤ ʵʬʬʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʝ, ʘ ʠʥʦʛʜʘ ʜʘʞʝ ʫʤʳʰʣʝʥʥʦʝ ʛʣʫʰʝʥʠʝ 

ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʛʥʘʣʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʠʥʩʪʚʦ ʤʥʝʥʠʡ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʥʦʚʠʪʩʷ 

ʥʘʠʙʦʣʝʝ ʤʘʣʦʚʝʨʦʷʪʥʳʤ, ʯʪʦ ʩʫʜʘ ʙʫʜʫʪ ʦʩʥʘʱʝʥʳ ʚʳʩʦʢʦʪʦʯʥʳʤʠ ʠ ʥʘʜʝʞʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 7ï10 ʣʝʪ. ʉ ʥʝʢʦʪʦʨʦʡ 

ʠʨʦʥʠʝʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʚʳʩʦʢʦʥʘʜʝʞʥʳʝ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ ʥʘ ʤʝʩʪʥʦʩʪʠ (ʠʣʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ) ʚʳʟʳʚʘʶʪ ʦʛʨʦʤʥʳʡ ʠʥʪʝʨʝʩ ʚʦ ʚʩʝʭ 

ʦʪʨʘʩʣʷʭ ʪʨʘʥʩʧʦʨʪʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ð ʤʦʨʩʢʦʡ, ʚʦʟʜʫʰʥʦʡ ʠ ʥʘʟʝʤʥʦʡ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ 

ʰʠʨʦʢʦʛʦ ʯʠʩʣʘ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʘ ʩʫʜʥʘ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʠʥʪʝʛʨʘʮʠʠ ʜʝʣʘʝʪ 

ʩʠʩʪʝʤʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʙʦʣʝʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ, ʘ ʪʘʢʞʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʧʨʘʚʣʷʪʴ ʝʡ ʥʘ ʙʝʩʧʨʦʚʦʜʥʦʤ ʫʨʦʚʥʝ, ʯʪʦ, ʚʧʦʩʣʝʜʩʪʚʠʠ, ʛʦʨʘʟʜʦ ʫʧʨʦʱʘʝʪ ʨʘʙʦʪʫ ʠ 

ʚʥʝʜʨʝʥʠʝ ʥʘ ʥʦʚʳʝ ʦʙʲʝʢʪʳ. 

ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʥʘʚʠʛʘʮʠʠ, ʛʜʝ ʢʣʶʯʝʚʳʤ ʟʚʝʥʦʤ ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʢ, ʪʦʯʥʦʝ 

ʟʥʘʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʩʫʜʥʘ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʘʩʧʝʢʪʦʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʨʝʧʣʘʚʘʥʠʷ. ɻʦʨʘʟʜʦ ʩʠʣʴʥʝʝ ʫʚʝʣʠʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʦʧʘʩʥʦʩʪʝʡ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʧʦʣʫʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʟʠʮʠʡ ʩʫʜʥʘ 

ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʩ ʥʠʤʠ. ʊʨʝʙʫʝʤʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʪʦʯʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʣʘʚʘʥʠʷ ʚ ʦʪʢʨʳʪʦʤ ʤʦʨʝ, ʘ ʪʘʢʞʝ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ 

ʦʪ ʦʧʘʩʥʦʩʪʝʡ, ʥʘʥʝʩʝʥʥʳʭ ʥʘ ʢʘʨʪʝ, ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʠʣʴ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦʙʳ ʪʘʢʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʪʦʯʥʦʩʪʴ ʧʦʣʥʦʩʪʴʶ 

ʠʩʢʣʶʯʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʧʣʘʚʘʶʱʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʘ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ð ʜʨʫʛʠʤʠ 

ʩʫʜʘʤʠ. ɺ ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʘʭ ʠ ʧʨʠ ʰʚʘʨʪʦʚʢʘʭ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʪʦʯʥʦʩʪʠ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʣʴʥʦ ʚʦʟʨʘʩʪʘʶʪ ʠ ʩʦʩʪʘʚʣʷʶʪ ʚʩʝʛʦ ʣʠʰʴ ʥʝʩʢʦʣʴʢʠʭ ʜʝʮʠʤʝʪʨʦʚ. 

ʇʦʥʷʪʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʥʘʚʠʛʘʮʠʠ ʧʦʣʥʦʩʪʴʶ ʦʩʥʦʚʘʥʦ ʥʘ ʢʦʥʚʝʥʮʠʦʥʥʦʡ 

ʥʘʚʠʛʘʮʠʠ ʧʦ ʨʘʜʘʨʫ ʠ ʚʠʟʫʘʣʴʥʳʤ ʤʝʪʦʜʘʤ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩʫʜʦʚ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ 

ʦʞʠʚʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʧʣʘʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠ ʟʘʭʦʜʝ ʩʫʜʥʘ ʚ ʧʦʨʪ ʠ ʧʨʠ ʩʣʝʜʦʚʘʥʠʠ ʚ 

ʫʟʢʦʩʪʷʭ. ʕʪʦ ʚʳʟʚʘʥʦ ʪʝʤ, ʯʪʦ ʛʣʘʚʥʳʤʠ ʩʝʥʩʦʨʘʤʠ ʧʨʠ ʜʘʥʥʦʤ ʪʠʧʝ ʥʘʚʠʛʘʮʠʠ ʷʚʣʷʶʪʩʷ 

ʛʣʘʟʘ ʯʝʣʦʚʝʢʘ ʠ ʨʘʜʘʨʳ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʤʦʟʛʫ ʠʥʬʦʨʤʘʮʠʶ, ʙʣʘʛʦʜʘʨʷ 

ʢʦʪʦʨʦʡ ʦʥ ʤʦʞʝʪ ʣʝʛʢʦ ʦʮʝʥʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʩʫʜʥʘ ʧʦ 

ʦʪʥʦʰʝʥʠʶ, ʢʘʢ ʢ ʜʚʠʞʫʱʝʤʫʩʷ ʦʙʲʝʢʪʫ, ʪʘʢ ʠ ʥʝʧʦʜʚʠʞʥʦʤʫ. ɹʝʟʫʩʣʦʚʥʦ, ʪʘʢʠʝ ʫʯʘʩʪʢʠ 

ʙʝʟʦʧʘʩʥʦʛʦ ʧʣʘʚʘʥʠʷ ʭʦʨʦʰʦ ʧʨʦʤʘʨʢʠʨʦʚʘʥʳ, ʢʘʢ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʧʦʥʷʪʠʷ, ʪʘʢ ʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦ ʨʘʜʘʨʫ ð ʜʝʬʣʝʢʪʦʨʳ, çʨʘʢʦʥʳè ʠ ʪ. ʜ. ʂʘʨʪʳ, ʚ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʙʫʤʘʞʥʳʝ 

ʦʥʠ ʠʣʠ ʵʣʝʢʪʨʦʥʥʳʝ, ʩʣʫʞʘʪ ʦʧʝʨʘʪʦʨʫ ʣʠʰʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʟʘʨʘʥʝʝ ʦʪʤʝʪʠʪʴ ʦʧʘʩʥʳʝ ʫʯʘʩʪʢʠ ʩʣʝʜʦʚʘʥʠʷ ʠ ʦʪʜʝʣʴʥʳʝ ʦʧʘʩʥʦʩʪʠ. 

ʂʦʥʝʯʥʦ, ʚʦ ʚʩʝʭ ʩʠʪʫʘʮʠʷʭ ð ʜʘʞʝ ʧʨʠ ʪʝʭʥʠʯʝʩʢʠ ʭʦʨʦʰʦ ʦʩʥʘʱʝʥʥʦʤ ʧʦʜʭʦʜʝ ʢ ʧʦʨʪʫ ð 

ʦʪʦʙʨʘʞʝʥʠʝ ʪʝʢʫʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʩʫʜʥʘ ʥʘ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʝ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʥʴ ʧʦʣʝʟʥʳʤ. 

ʇʨʠ ʵʪʦʤ, ʜʘʥʥʳʡ ʬʘʢʪ ʥʝ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʣʘʚʘʥʠʷ. 

ʇʨʠ ʩʣʝʜʦʚʘʥʠʠ ʥʘ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʢʘʢʠʝ-ʣʠʙʦ ʦʧʘʩʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʚʠʟʫʘʣʴʥʦ ʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʨʘʜʘʨʦʚ ʥʝ ʦʙʥʘʨʫʞʝʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʨʘʥʝʝ ʩʧʣʘʥʠʨʦʚʘʪʴ ʤʘʨʰʨʫʪ ʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʘʙʩʦʣʶʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʘ ʩʫʜʥʘ, 

ʢʦʪʦʨʳʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʷʚʣʷʶʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤʠ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 
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ʤʝʩʪʦ ʩʫʜʥʘ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʧʨʠʤʝʥʷʷ ʪʘʢʫʶ ʪʝʭʥʠʢʫ, ʢʘʢ 

ʧʘʨʘʣʣʝʣʴʥʦʝ ʠʥʜʝʢʩʠʨʦʚʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ ʥʘ ʨʘʜʘʨʘʭ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʩʠʩʪʝʤ ʪʦʯʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʘ ʩʫʜʥʘ ʥʘ ʦʢʝʘʥʩʢʠʭ, ʘ ʪʘʢʞʝ ʧʨʠ ʨʝʛʫʣʷʨʥʳʭ ʧʨʠʙʨʝʞʥʳʭ ʧʝʨʝʭʦʜʘʭ. 

ʍʦʨʦʰʦ ʩʧʣʘʥʠʨʦʚʘʥʥʳʡ ʤʘʨʰʨʫʪ ʠ ʧʦʣʫʯʝʥʠʝ ʪʦʯʥʳʭ ʦʙʩʝʨʚʘʮʠʡ ʥʘ ʧʫʪʠ ʝʛʦ ʩʣʝʜʦʚʘʥʠʷ 

ʜʝʣʘʝʪ ʝʛʦ ʜʦʩʪʘʪʦʯʥʦ ʙʝʟʦʧʘʩʥʳʤ ʠ ʵʢʦʥʦʤʠʯʥʳʤ. ʇʨʠ ʵʪʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʣʘʥʠʨʦʚʘʪʴ 

ʤʘʨʰʨʫʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʨʠ ʣʶʙʦʤ ʦʪʢʣʦʥʝʥʠʠ ʦʪ ʥʝʛʦ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʧʨʘʚʠʣ 

ʄʇʇʉʉ-72 ʦʥ ʦʩʪʘʚʘʣʩʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʙʝʟʦʧʘʩʥʳʤ. ʅʘʣʠʯʠʝ ʘʙʩʦʣʶʪʥʦ ʥʘʜʝʞʥʦʡ ʠ ʪʦʯʥʦʡ 

ʩʠʩʪʝʤʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʜʝʣʘʝʪ ʤʦʥʠʪʦʨʠʥʛ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʤʘʨʰʨʫʪʘ ʧʦʣʥʦʩʪʴʶ 

ʪʨʠʚʠʘʣʴʥʳʤ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʰʪʫʨʤʘʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ, ʯʪʦ 

ʧʦʣʫʯʘʝʤʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʥʘ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʝ ʥʝ ʚʩʝʛʜʘ ʣʝʞʠʪ ʥʘ ʧʣʘʥʠʨʫʝʤʦʤ ʧʫʪʠ. 

ʆʜʥʘʢʦ ʦʩʦʟʥʘʥʠʝ ʨʠʩʢʦʚ ʩʚʝʨʭ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʘʙʩʦʣʶʪʥʦ ʪʦʯʥʳʭ ʩʠʩʪʝʤʘʭ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʧʦʣʫʯʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʡ ʦʪ ʢʦʪʦʨʳʭ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʰʠʨʦʢʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʤʦʨʩʢʠʭ ʚʫʟʘʭ, ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ, ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʨʫʛʠʭ 

ʠʥʜʠʢʘʪʦʨʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʘ ʩʫʜʥʘ. ɺ ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʘʭ ʧʣʘʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʘ 

ʩʫʜʥʘ ʚʠʟʫʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʨʘʜʘʨʘ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʦʙʲʝʢʪʘʭ ʥʘ ʢʘʨʪʝ ʠʣʠ 

ʦʪʯʝʪʣʠʚʳʭ ʦʨʠʝʥʪʠʨʘʭ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʘʙʩʦʣʶʪʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʩʫʜʥʘ. ʀʟʦʙʨʘʞʝʥʠ ̫ ʵʭʦʩʠʛʥʘʣʦʚ ʨʘʜʘʨʦʚ, ʥʘʢʣʘʜʳʚʘʝʤʳʝ ʥʘ ʢʘʨʪʫ ʕʂʅʀʉ, 

ʜʝʣʘʶʪ ʵʪʦ ʥʘʛʣʷʜʥʳʤ ʠ ʧʦʜʨʦʙʥʳʤ. ʇʦʩʪʦʷʥʥʳʝ ʧʨʦʚʝʨʢʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʩʫʜʦʚʦʜʠʪʝʣʝʤ 

(ʯʘʩʪʦʪʘ ʦʧʨʝʜʝʣʝʥʠʡ) ʪʘʢʞʝ ʩʠʣʴʥʦ ʫʚʝʣʠʯʠʚʘʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘʚʠʛʘʮʠʠ. ʂʦʛʜʘ ʚ ʧʦʣʝ 

ʟʨʝʥʠʷ ʠʣʠ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʨʘʜʘʨʦʚ ʥʝʪ ʥʠʢʘʢʠʭ ʦʪʯʝʪʣʠʚʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ, 

ʩʠʪʫʘʮʠʷ ʩʠʣʴʥʦ ʫʩʣʦʞʥʷʝʪʩʷ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʷʝʪʩʷ ʩʯʠʩʣʝʥʠʝ ʠʣʠ ʜʨʫʛʠʝ ʤʝʪʦʜʳ 

ʦʮʝʥʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ð ʜʘʞʝ ʪʘʢʠʝ ʢʘʢ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʠ ʪ. ʜ., ʧʨʠ ʵʪʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʕʂʅʀʉ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʝʨʝʭʦʜʠʪ ʚ DR/EP ʨʝʞʠʤ. 

ʇʨʦʚʝʨʢʘ ʪʦʯʥʦʩʪʠ ʧʦʣʦʞʝʥʠʷ ʧʦ ɻʅʉʉ ʚ ʪʘʢʠʭ ʨʘʡʦʥʘʭ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʥʦ 

ʨʝʜʢʦ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʨʝʧʣʘʚʘʥʠʷ. 

ʉʫʱʝʩʪʚʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʣʶʙʘʷ ʧʦʪʝʨʷ ʩʠʛʥʘʣʘ ɻʅʉʉ, ʩʦʧʨʦʚʦʞʜʘʝʤʘʷ 

ʩʠʛʥʘʣʦʤ ʪʨʝʚʦʛʠ ʥʘ ʤʦʩʪʠʢʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩʫʜʥʦʤ ʩʚʷʟʘʥʳ ʩ ɻʅʉʉ, 

ʧʦʵʪʦʤʫ ʧʦʪʝʨʷ ʩʠʛʥʘʣʘ ʦʪ ʥʝʝ ʚʳʟʳʚʘʝʪ ʩʨʘʙʘʪʳʚʘʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʠʛʥʘʣʦʚ 

ʪʨʝʚʦʛ, ʨʝʘʢʮʠʷ ʥʘ ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʙʦʣʴʰʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʫʤʩʪʚʝʥʥʦʛʦ ʪʨʫʜʘ, ʯʪʦʙʳ 

ʦʪʨʝʘʛʠʨʦʚʘʪʴ ʠ ʧʨʠʥʷʪʴ ʧʨʘʚʠʣʴʥʦʝ ʨʝʰʝʥʠʝ. ɺ ʦʪʢʨʳʪʦʤ ʤʦʨʝ ʠʣʠ ʦʢʝʘʥʝ, ʘ ʪʘʢʞʝ ʥʘ 

ʨʘʡʦʥʘʭ ʩʦ ʩʚʦʙʦʜʥʳʤ ʪʨʘʬʠʢʦʤ ʠ ʫʜʘʣʝʥʥʳʭ ʦʪ ʦʧʘʩʥʦʩʪʝʡ, ʪʘʢʘʷ ʧʦʪʝʨʷ ʩʠʛʥʘʣʘ ʚʨʷʜ ʣʠ 

ʧʨʠʚʝʜʝʪ ʢ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ, ʦʜʥʘʢʦ, ʚ ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʘʭ ʠ ʪʘʤ, ʛʜʝ ʩʫʱʝʩʪʚʫʝʪ 

ʩʫʜʦʧʦʪʦʢ ð ʵʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʩʝʨʴʝʟʥʳʤ ʧʨʦʠʩʰʝʩʪʚʠʝʤ. ʂ ʩʯʘʩʪʴʶ ʧʨʦʜʦʣʞʘʶʱʝʝʩʷ 

ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ BNWAS (Bridge Navigation Watch Alarm System) ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʧʦʤʦʞʝʪ ʫʧʨʦʩʪʠʪʴ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩʧʦʩʦʙʥʘ ʥʘʭʦʜʠʪʴ ʠ ʦʪʦʙʨʘʞʘʪʴ 

ʥʝʠʩʧʨʘʚʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʬʠʢʩʠʨʦʚʘʪʴ ʦʰʠʙʢʫ ʥʝʠʩʧʨʘʚʥʦʩʪʠ. ʃʶʙʘʷ ʧʨʦʙʣʝʤʘ, 

ʩʚʷʟʘʥʥʘ ʩ ʥʘʚʠʛʘʮʠʝʡ ʧʦ ɻʅʉʉ, ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʘ ʤʝʩʪʥʳʤ ʚʣʘʩʪʷʤ (Vessel Traffic 

Service) ʠ ʨʝʰʝʥʠʝ ʝʝ ʦʧʝʨʘʪʦʨʦʤ ʩʣʫʞʙʳ ʚʦʟʤʦʞʥʦ ʟʘ ʚʨʝʤʷ, ʠʩʯʠʩʣʷʝʤʦʝ ʥʝʩʢʦʣʴʢʠʤʠ 

ʤʠʥʫʪʘʤʠ. ʇʨʠ ʵʪʦʤ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʦʧʝʨʠʨʫʶʱʠʡ ʮʝʥʪʨ ʩʥʠʟʠʪ ʩʢʦʨʦʩʪʠ ʚʩʝʭ ʩʫʜʦʚ ʚ ʨʘʡʦʥʝ, 

ʯʪʦʙʳ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʥʘʚʠʛʘʮʠʠ ʙʝʟ ɻʅʉʉ. ɺ ʧʨʠʙʨʝʞʥʳʭ ʠ ʧʦʨʪʦʚʳʭ ʨʘʡʦʥʘʭ 

ʠʟʙʝʞʘʪʴ ʣʶʙʫʶ ʩʠʪʫʘʮʠʶ, ʩʚʷʟʘʥʥʫʶ ʩ ʆʄʉ, ʧʦʤʦʛʘʝʪ ʥʘʣʠʯʠʝ ʣʦʮʤʘʥʩʢʦʡ ʧʨʦʚʦʜʢʠ ʠ 

ʟʥʘʥʠʝ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ ʧʣʘʚʘʥʠʷ. ɽʩʣʠ ʦʪʢʣʶʯʝʥʠʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʙʦʣʝʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ 

ʤʠʥʫʪ ʚʣʘʩʪʠ ʜʦʣʞʥʳ ʧʦʟʘʙʦʪʠʪʴʩʷ ʦ ʚʩʝʦʙʱʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʙʦʟʥʘʯʠʚ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ 

ʚʩʝʭ ʩʫʜʦʚ ʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʫʯʘʩʪʢʝ, ʘ ʠʥʦʛʜʘ ʜʘʞʝ ʧʨʝʜʦʩʪʘʚʠʪʴ ʤʝʩʪʘ ʚʨʝʤʝʥʥʦʡ 

ʷʢʦʨʥʦʡ ʩʪʦʷʥʢʠ. ɼʦʣʛʦʩʨʦʯʥʦʝ ʦʪʢʣʶʯʝʥʠʝ ʧʠʪʘʥʠʷ ɻʅʉʉ ʠʟʤʝʨʷʝʤʦʝ ʚ ʜʥʷʭ ʠʣʠ ʥʝʜʝʣʷʭ 

ʩʠʣʴʥʦ ʫʩʣʦʞʥʠʣʦ ʙʳ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʪʜʘʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ 

ʚʳʟʚʘʣʦ ʜʘʞʝ ʢʦʣʣʘʧʩ ʩʠʩʪʝʤʳ ʪʨʘʥʩʧʦʨʪʘ ʚ ʮʝʣʦʤ. ʅʘʣʠʯʠʝ ʜʘʥʥʦʡ ʫʛʨʦʟʳ ʟʘʩʪʘʚʣʷʝʪ 

ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʥʘʜʝʞʥʳʭ ʩʠʩʪʝʤ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ, ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʜʨʫʛʠʭ ʥʘʜʝʞʥʳʭ ʩʠʩʪʝʤ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʫʚʝʨʝʥʥʳ, ʯʪʦ 

ʚʘʭʪʝʥʥʳʡ ʧʦʤʦʱʥʠʢ ʧʨʝʜʧʨʠʤʝʪ ʧʨʘʚʠʣʴʥʳʝ ʜʝʡʩʪʚʠʷ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ 
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ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʫʨʩʳ, ʧʨʝʞʜʝ ʯʝʤ ʥʘʯʠʥʘʪʴ ʨʘʙʦʪʫ ʥʘ ʥʦʚʦʤ ʩʫʜʥʝ. ʅʘʢʦʥʝʮ, ʣʶʙʦʝ 

ʦʪʢʣʶʯʝʥʠʝ ɻʅʉʉ ʚʦʟʤʦʞʥʦ ʧʨʠ ʣʶʙʦʤ ʤʠʨʦʚʦʤ ʢʦʥʬʣʠʢʪʝ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦʥʳ ʚ 

ʣʶʙʦʡ ʤʦʤʝʥʪ ʤʦʛʫʪ ʧʦʣʥʦʩʪʴʶ ʚʳʚʝʩʪʠ ʩʠʩʪʝʤʫ ʠʟ ʩʪʨʦʷ, ʧʦʩʢʦʣʴʢʫ ʧʝʨʝʜʘʯʘ ʩʠʛʥʘʣʘ 

ʜʝʣʘʝʪ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤ ʩʦʧʝʨʥʠʢʘ. 
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AND ITS REALIZATION  
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʣʦʞʝʥ ʚʘʨʠʘʥʪ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʟʚʦʟʢʠ ʛʨʫʟʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʢʦʣʴʮʝʚʳʝ 

ʤʘʨʰʨʫʪʳ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ʜʦʩʪʠʛʘʝʪʩʷ 

ʩʦʢʨʘʱʝʥʠʝ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʧʦʨʦʞʥʠʭ ʧʨʦʙʝʛʦʚ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʩʦʢʨʘʱʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʟʜʝʨʞʝʢ. 

 

Abstract. A variant of the original algorithm for solving the problem of optimisation of cargo 

delivery planning is proposed, which will allow developing circular routes of transport. As a result 

of the routeing of traffic, a reduction in unproductive empty runs is achieved, improving the quality 

of service and reducing transport costs. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʛʦʨʠʪʤ ʨʘʟʚʦʟʢʠ, ʟʘʜʘʯʘ ʢʦʤʤʠʚʦʷʞʝʨʘ, ʤʝʪʦʜ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ, 

ʢʦʣʴʮʝʚʳʝ ʤʘʨʰʨʫʪʳ ʜʚʠʞʝʥʠʷ. 

 

Keywords: carriage algorithm, traveling salesman problem, branch and border method, 

circular traffic routes. 

 

ʇʨʠ ʦʧʝʨʘʪʠʚʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʨʘʟʚʦʟʢʠ ʛʨʫʟʦʚ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʫʥʢʪʝ Ὀ , ʚ n ʨʘʟʣʠʯʥʳʭ ʧʫʥʢʪʦʚ Ὀ, Ὀ,é, Ὀ . ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫʝʪ 

ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʪʨʘʥʩʧʦʨʪ ʦʪʧʨʘʚʣʷʶʪ ʚ ʨʝʡʩ ʥʝ ʧʦ ʦʧʪʠʤʘʣʴʥʦʤʫ 

ʤʘʨʰʨʫʪʫ, ʠʩʧʦʣʴʟʫʷ ʥʝ ʚʝʩʴ ʧʦʪʝʥʮʠʘʣ ʤʘʰʠʥʳ, ʘ ʠʤʝʥʥʦ: ʪʨʘʥʩʧʦʨʪ ʜʚʠʞʝʪʩʷ ʩ ʤʘʣʦʡ 

ʟʘʛʨʫʞʝʥʥʦʩʪʴʶ, ʣʠʙʦ ʚʦʦʙʱʝ ʙʝʟ ʛʨʫʟʘ [1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʦ ʪʝʤʘʪʠʢʝ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʚʦʟʢʠ ʛʨʫʟʦʚ ʧʨʝʜʣʘʛʘʶʪ 

ʨʝʰʝʥʠʝ ʪʘʢʠʭ ʟʘʜʘʯ, ʢʘʢ: ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʩʧʠʩʘʥʠʷ ʤʘʨʰʨʫʪʘ ʧʝʨʝʚʦʟʢʠ; ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʝʨʝʯʥʷ ʛʨʫʟʦʚ, ʧʝʨʝʚʦʟʠʤʳʭ ʢʘʞʜʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ; ʢʦʥʪʨʦʣʴ ʟʘʛʨʫʞʝʥʥʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ; ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʜʚʠʞʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ çʧʨʦʙʦʢè ʥʘ 

ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʪʨʘʩʩʳ [2]. ʇʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʪʨʘʥʩʧʦʨʪʥʳʤʠ 

ʧʦʪʦʢʘʤʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʛʨʫʟʦʚ ʚ ʩʠʩʪʝʤʝ [3]. 
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ʇʨʠ ʜʦʩʪʘʚʢʝ ʛʨʫʟʘ ʧʦʪʨʝʙʠʪʝʣʷʤ ʢʦʤʧʘʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʤʘʨʰʨʫʪʳ ʜʚʠʞʝʥʠʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ʜʦʩʪʠʛʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʧʦʨʦʞʥʠʭ ʧʨʦʙʝʛʦʚ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʩʦʢʨʘʱʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʠʟʜʝʨʞʝʢ. 

ʄʘʨʰʨʫʪʳ ʜʚʠʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʤʘʷʪʥʠʢʦʚʳʝ ʠ ʢʦʣʴʮʝʚʳʝ. ʄʘʷʪʥʠʢʦʚʳʝ ʤʘʨʰʨʫʪʳ 

ð ʧʫʪʴ ʩʣʝʜʦʚʘʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʧʫʥʢʪʘʤʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʚʪʦʨʷʝʪʩʷ. ʂʦʣʴʮʝʚʳʝ ʤʘʨʰʨʫʪʳ 

ʤʦʛʫʪ ʙʳʪʴ [1]: 

ï ʩ ʦʙʨʘʪʥʳʤ ʭʦʣʦʩʪʳʤ ʧʨʦʙʝʛʦʤ; 

ï ʩ ʦʙʨʘʪʥʳʤ ʧʨʦʙʝʛʦʤ, ʥʝ ʧʦʣʥʦʩʪʴʶ ʟʘʛʨʫʞʝʥʥʳʤ; 

ï ʩ ʦʙʨʘʪʥʳʤ ʟʘʛʨʫʞʝʥʥʳʤ ʧʨʦʙʝʛʦʤ; 

ï ʢʦʣʴʮʝʚʦʡ ʤʘʨʰʨʫʪ. 

 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʘʨʰʨʫʪʦʚ ʟʘ ʢʨʠʪʝʨʠʡ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʥʷʪʳ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʟʘʪʨʘʪʳ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʦʢ, ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʙʝʛʘ 

ʘʚʪʦʤʦʙʠʣʷ, ʦʙʱʠʡ ʧʨʦʙʝʛ ʘʚʪʦʤʦʙʠʣʷ ʠ ʚʨʝʤʷ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ, ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʜʦʩʪʘʚʢʠ 

ʛʨʫʟʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʱʝʛʦ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʧʨʠʥʠʤʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʦʙʝʛ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ [1]. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʪʨʝʙʫʝʪʩʷ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʣʘʥʠʨʦʚʘʥʠʝ ʢʦʣʴʮʝʚʳʭ ʤʘʨʰʨʫʪʦʚ 

ʨʘʟʚʦʟʢʠ ʛʨʫʟʘ ʦʪ ʦʜʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘ ʥʝʩʢʦʣʴʢʠʤ ʧʦʪʨʝʙʠʪʝʣʷʤ, ʧʝʨʝʝʟʞʘʷ ʠʟ ʛʦʨʦʜʘ ʚ ʛʦʨʦʜ 

ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʦʟʘʛʨʫʟʢʠ ʚ ʥʠʭ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʝʨʝʚʦʟʢʫ ʚʩʝʭ ʛʨʫʟʦʚ ʟʘ ʤʠʥʠʤʘʣʴʥʦʝ 

ʚʨʝʤʷ. ʉʭʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 1. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʉʭʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʨʘʟʚʦʟʢʠ ʛʨʫʟʘ. 

 

 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʨʘʟʚʦʟʢʠ 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʯʘʩʪʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʠ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʧʨʠʙʳʣʠ ʦʪ ʨʝʡʩʘ. ɿʘʢʣʶʯʠʚ ʜʦʛʦʚʦʨ ʥʘ ʜʦʩʪʘʚʢʫ ʥʝʙʦʣʴʰʦʛʦ ʛʨʫʟʘ, ʜʠʩʧʝʪʯʝʨ ʟʘʢʨʝʧʣʷʝʪ 

ʝʛʦ ʟʘ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ (ʊʉ) ʩ ʩʘʤʦʡ ʤʝʥʴʰʝʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ. ɽʩʣʠ ʛʨʫʟ ʥʝ 

ʟʘʧʦʣʥʠʪ ʚʝʩʴ ʦʙʲʝʤ ʛʨʫʟʦʚʦʛʦ ʦʪʩʝʢʘ, ʪʦ ʤʦʞʥʦ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʜʦʟʘʛʨʫʟʢʫ ʚ ʜʨʫʛʦʤ 

ʛʦʨʦʜʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠʙʳʣʴ ʢʦʤʧʘʥʠʠ ʦʪ ʵʪʦʛʦ ʨʝʡʩʘ [4]. 

ɿʘʜʘʥʦ ʤʥʦʞʝʩʪʚʦ ʧʝʨʝʚʦʟʦʢ A. ʂʘʞʜʘʷ ʧʝʨʝʚʦʟʢʘ p ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʦʨʦʜʦʤ 

ʥʘʟʥʘʯʝʥʠʷ ὼ (p=1, é, n), ʛʦʨʦʜʦʤ ʦʪʧʨʘʚʣʝʥʠʷ ὼ(p=1, é, n) ʠ ʚʝʩʦʤ ʛʨʫʟʘ ὺ. ʀʟʚʝʩʪʥʘ 

ʤʘʪʨʠʮʘ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʛʦʨʦʜʘʤʠ ὼ ʠ ὼ - {ὧ} . ɽʩʣʠ ʵʪʠ ʛʦʨʦʜʘ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ 
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ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʛʦʨʦʜʦʤ, ʪʦ ʤʳ ʙʫʜʝʤ ʠʭ ʩʯʠʪʘʪʴ ʨʘʟʥʳʤʠ, ʘ ὧ= 0. ɺ ʙʘʟʦʚʦʤ ʛʦʨʦʜʝ ὼ 

ʥʘʭʦʜʷʪʩʷ s ʊʉ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ ὺ (g=1, é, s). ʇʦʜ ʜʦʧʫʩʪʠʤʳʤ ʢʨʫʛʦʚʳʤ ʤʘʨʰʨʫʪʦʤ 

ʜʚʠʞʝʥʠʷ ʊʉ s ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʧʝʨʝʩʪʘʥʦʚʢʫ a (ὼ ȟὼȟὼȟȣȟὼ), ʜʣʷ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

1) ʝʩʣʠ ʊʉ ʧʨʠʰʣʦ ʚ ὼ, ʪʦ ʦʥʦ ʙʝʨʝʪ ʛʨʫʟ ή, ʝʩʣʠ ʊʉ ʧʨʠʰʣʦ ʚ ὼ , ʪʦ ʚʳʛʨʫʞʘʝʪ ʛʨʫʟ 

ή; 

2) ʩʫʤʤʘʨʥʳʡ ʚʝʩ ʛʨʫʟʘ, ʧʝʨʝʚʦʟʠʤʦʛʦ ʧʦ ʣʶʙʦʡ ʜʫʛʝ (ὼȟὼ ), ʥʝ ʧʨʝʚʳʰʘʝʪ 

ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʊʉ ὺ . 

ʊʨʝʙʫʝʪʩʷ ʪʘʢ ʧʦʩʪʨʦʠʪʴ ʢʨʫʛʦʚʳʝ ʤʘʨʰʨʫʪʳ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ, ʯʪʦʙʳ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʩʫʤʤʘʨʥʫʶ ʜʣʠʥʫ ʤʘʨʰʨʫʪʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʜʘʯʘ ʨʘʟʚʦʟʢʠ ʛʨʫʟʘ 

ʩʚʝʜʝʥʘ ʢ ʟʘʜʘʯʝ s ʢʦʤʤʠʚʦʷʞʝʨʦʚ, ʚ ʢʦʪʦʨʦʡ ʥʘ ʧʦʩʝʱʝʥʠʝ ʛʦʨʦʜʦʚ ʥʘʣʦʞʝʥʦ ʫʩʣʦʚʠʝ 

ʯʘʩʪʠʯʥʦʡ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ. 

 

ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʨʘʟʚʦʟʢʠ 

ʇʨʠ s=1 ʠʟʚʝʩʪʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʢʦʤʤʠʚʦʷʞʝʨʘ [5]. ʂʘʢ ʠʟʚʝʩʪʥʦ, 

ʮʝʣʦʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʷʚʣʷʶʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʢʦʤʤʠʚʦʷʞʝʨʘ 

ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʠ. ʉʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ 

ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʨʠʛʠʥʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʟʘʮʠʢʣʠʚʘʥʠʷ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʨʘʟʚʦʟʢʠ ʛʨʫʟʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʈʠʩʫʥʢʝ 2. 

 

 
 

ʈʠʩʫʥʦʢ 2. ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʨʘʟʚʦʟʢʠ ʛʨʫʟʘ. 
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ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʳʡ ʤʘʨʰʨʫʪ, ʫʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ 

ʢʦʤʧʘʥʠʷ ʧʦʣʫʯʘʝʪ ʟʘʢʘʟ ʥʘ ʧʝʨʝʚʦʟʢʫ ʠʟ ʦʜʥʦʛʦ ʛʦʨʦʜʘ ʚ ʜʨʫʛʦʡ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʧʫʪʥʦʡ 

ʜʦʟʘʛʨʫʟʢʠ ʤʘʰʠʥʳ, ʥʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ð ʵʪʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʛʦʨʦʜʦʤ, ʚ ʢʦʪʦʨʦʤ ʠʤʝʝʪʩʷ 

ʛʨʫʟ ʜʣʷ ʜʦʩʪʘʚʢʠ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠʣʠ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦ ʤʘʨʰʨʫʪʫ. 

ɿʘʜʘʯʫ ʩʣʝʜʫʝʪ ʨʝʰʘʪʴ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. 

ʊʨʘʥʩʧʦʨʪ ʦʪʧʨʘʚʣʷʝʪʩʷ ʠʟ ʠʩʭʦʜʥʦʛʦ ʛʦʨʦʜʘ, ʛʜʝ ʧʦʣʫʯʘʝʪ ʛʨʫʟ. ɻʨʫʟ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ 

ʟʘʡʤʝʪ ʚʝʩʴ ʦʪʩʝʢ, ʧʦʵʪʦʤʫ ʪʨʘʥʩʧʦʨʪ ʤʦʞʥʦ ʜʦʛʨʫʟʠʪʴ ʚ ʦʜʥʦʤ ʠʟ ʧʦʧʫʪʥʳʭ ʛʦʨʦʜʦʚ. ɺ 

ʣʶʙʦʤ ʩʣʫʯʘʝ ʪʨʘʥʩʧʦʨʪ ʙʫʜʝʪ ʜʚʠʛʘʪʴʩʷ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʦʨʦʜʦʚ. ɼʣʷ 

ʥʘʯʘʣʘ, ʨʝʰʘʷ ʟʘʜʘʯʫ ʢʦʤʤʠʚʦʷʞʝʨʘ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʳʡ ʤʘʨʰʨʫʪ ʠʟ ʠʩʭʦʜʥʦʛʦ 

ʛʦʨʦʜʘ ʚ ʛʦʨʦʜʘ ʧʦʧʫʪʯʠʢʠ ʩ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʜʦʛʨʫʟʢʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʜʝʪ ʥʘʡʜʝʥ 

ʢʦʥʝʯʥʳʡ ʛʦʨʦʜ ʧʨʠʙʳʪʠʷ, ʚ ʢʦʪʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʛʨʫʟ ʚ ʦʙʨʘʪʥʫʶ ʜʦʨʦʛʫ ʠ ʚʥʦʚʴ 

ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʢʦʤʤʠʚʦʷʞʝʨʘ. 

ʌʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʢʦʤʤʠʚʦʷʞʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʧʦʩʦʙʠʠ [5].  ʀʤʝʝʪʩʷ n ʛʦʨʦʜʦʚ. ɿʘʜʘʥʳ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʢʘʞʜʳʤ ʛʦʨʦʜʦʤ ὥ, ὥ,.., 

ὥ(ὧ: ὥ Ÿὥ), ʛʜʝ ʩÍʩ. ʀʟ ʛʦʨʦʜʘ  ὥ ʥʘʜʦ ʦʙʲʝʭʘʪʴ ʚʩʝ ʛʦʨʦʜʘ, ʥʝ ʧʦʙʳʚʘʚ ʥʠ ʚ ʦʜʥʦʤ 

ʜʚʘʞʜʳ ʠ ʚʝʨʥʫʪʴʩʷ ʚ ʠʩʭʦʜʥʳʡ ʛʦʨʦʜ. ʇʨʠ ʵʪʦʤ ʩʫʤʤʘʨʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʤʠʥʠʤʘʣʴʥʳʤ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʪʨʠʮʘ, ʚ ʢʦʪʦʨʦʡ ʩʪʨʦʢʠ ʠ ʩʪʦʣʙʮʳ ð ʵʪʦ ʛʦʨʦʜʘ, ʘ 

ʥʘ ʠʭ ʧʝʨʝʩʝʯʝʥʠʠ ὧ ) ð ʵʪʦ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʛʦʨʦʜʘʤʠ. 

ʅʘʧʨʠʤʝʨ, ʛʨʫʟ ʠʟ ʛʦʨʦʜʘ ὥ= ʐʘʭʪʳ ʥʘʜʦ ʨʘʟʚʝʩʪʠ ʚ ʛʦʨʦʜʘ: ὥ = ʈʦʩʪʦʚ, ὥ = 

ʊʘʛʘʥʨʦʛ, ὥ = ʂʨʘʩʥʦʜʘʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʤʝʨʥʦʩʪʴ ʤʘʪʨʠʮʳ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʛʦʨʦʜʘʤʠ 

ʨʘʚʥʘ 4*4: 

ὧ  = 

Њ σρ ρυςσφπ
σρ Њ ρςπςψτ
ρυρχφ Њ σφσ
συρςχχσυςЊ

 ; 

ɼʘʣʝʝ ʬʦʨʤʠʨʫʝʪʩʷ ʤʘʪʨʠʮʘ ʩ, ʜʣʷ ʵʪʦʛʦ ʠʟ ʠʩʭʦʜʥʦʡ ʤʘʪʨʠʮʳ ʚʳʯʠʪʘʝʪʩʷ ʤʘʪʨʠʮʘ Ὤ, 

ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʤʠʥʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʠʟ ʢʘʞʜʦʡ ʩʪʨʦʢʠ: 

 ̒= 

Њ π ρςρσςω
π Њ ψω ςυσ
χυπ Њ ςψχ
χτπ χυ Њ

 ; 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʤʘʪʨʠʮʘ ʩ, ʜʣʷ ʵʪʦʛʦ ʠʟ ʧʦʣʫʯʝʥʥʦʡ ʤʘʪʨʠʮʳ  

ʩ ʚʳʯʠʪʘʝʪʩʷ ʤʘʪʨʠʮʘ Ὤ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʤʠʥʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʠʟ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ 

ʤʘʪʨʠʮʳ  ʩ: 

 ̒= 

Њ π τφχφ
π Њ ρτ π
χυπ Њ στ
χτπ π Њ

 ; 

ʅʘʭʦʜʠʪʩʷ ʥʠʞʥʷʷ ʦʮʝʥʢʘ ʧʦ ʬʦʨʤʫʣʝ ɂ(Ὃ ) = ВὬ +  ВὬ. 

ɸʣʛʦʨʠʪʤ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C# ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʨʝʜʝ Microsoft 

Visual Studio. ʅʘ ʈʠʩʫʥʢʝ 3 ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʩʢʨʠʧʪ ʬʫʥʢʮʠʠ vichitaem() ð ʵʪʦ ʧʨʦʮʝʜʫʨʘ 

ʧʨʠʚʝʜʝʥʠʷ, ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʪʨʠʮ ʩ ʠ ʩ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʠʞʥʝʡ 

ʦʮʝʥʢʠ. 
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ɿʘʪʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʮʝʥʢʘ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʧʘʨʳ (ʈʠʩʫʥʦʢ 4). ʆʮʝʥʢʘ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʧʘʨʳ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

ήȟὴ‮  ÍÉÎὧ ÍÉÎὧ; 

 

ʇʦʣʫʯʝʥʥʳʝ ʩʪʦʣʙʝʮ ʠ ʩʪʨʦʢʘ ʚʳʯʝʨʢʠʚʘʶʪʩʷ, ʘ ʚ ʢʣʝʪʢʝ (1,2) ʩʪʘʚʠʪʩʷ Ð, ʪʝʤ ʩʘʤʳʤ 

ʧʦʣʫʯʘʝʤ ʤʘʪʨʠʮʫ ʩ .  

 

 
 

ʈʠʩʫʥʦʢ 3. ʌʫʥʢʮʠʷ vichitaem(). 
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ʈʠʩʫʥʦʢ 4. ɺʳʯʠʩʣʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʧʘʨʳ. 

 

 

ʄʘʪʨʠʮʘ ʩ  ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʠʟ ʠʩʭʦʜʥʦʡ ʤʘʪʨʠʮʳ ʩ 

ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʨʰʨʫʪʘ (2,1) ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʣʝʪʢʝ ʩʪʘʚʠʪʩʷ Ð. 

ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʤʘʪʨʠʮ  ʩ  ʠ ʩ  ʦʧʨʝʜʝʣʷʝʤ ʠʭ ʦʮʝʥʢʠ ʧʦ ʬʦʨʤʫʣʝ: 

 

ɂ(ὋȾ  ɂ(Ὃ ) + ВὬ +  ВὬ. 

 

ʅʘʩ ʠʥʪʝʨʝʩʫʝʪ ʪʘ ʤʘʪʨʠʮʘ, ʜʣʷ ʢʦʪʦʨʦʡ ʦʮʝʥʢʘ ʤʠʥʠʤʘʣʴʥʘʷ. ʀʪʝʨʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʥʘʡʜʝʥ ʦʧʪʠʤʘʣʴʥʳʡ ʤʘʨʰʨʫʪ (ʈʠʩʫʥʦʢ 5). 

ʆʧʪʠʤʘʣʴʥʳʡ ʤʘʨʰʨʫʪ 1=>2=>4=>3 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʩʝʱʝʥʠʷ 

ʛʦʨʦʜʦʚ ʚ ʪʝʯʝʥʠʝ ʨʝʡʩʘ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʨʦʡʜʝʥʦ ʥʘʠʤʝʥʴʰʝʝ ʨʘʩʩʪʦʷʥʠʝ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʪʨʘʯʝʥʦ ʤʠʥʠʤʫʤ ʪʦʧʣʠʚʘ ʠ ʤʠʥʠʤʫʤ ʚʨʝʤʝʥʠ. ʕʢʦʥʦʤʠ ̫ʥʘ ʠʟʜʝʨʞʢʘʭ 

ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʧʨʠʙʳʣʴ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪ ʜʘʥʥʦʛʦ ʨʝʡʩʘ. 

ʅʘʡʜʷ ʦʧʪʠʤʘʣʴʥʳʡ ʤʘʨʰʨʫʪ ʩʣʝʜʦʚʘʥʠʷ ʠʟ ʛʦʨʦʜʘ ʚ ʛʦʨʦʜ, ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʢ 

ʩʣʝʜʫʶʱʝʤʫ ʵʪʘʧʫ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʨʘʟʚʦʟʢʠ, ʫʯʠʪʳʚʘʷ ʚʠʜ ʜʦʨʦʛ (ʦʜʥʦʩʪʦʨʦʥʥʝʝ ʠʣʠ 

ʜʚʫʩʪʦʨʦʥʥʝʝ ʜʚʠʞʝʥʠʝ), ʧʨʦʙʢʠ, ʦʩʪʘʥʦʚʢʠ ʪʨʘʥʩʧʦʨʪʘ.  
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ʈʠʩʫʥʦʢ 5. ʆʧʪʠʤʘʣʴʥʳʡ ʤʘʨʰʨʫʪ. 
 

ʈʘʟʙʠʚ ʧʦʣʫʯʝʥʥʳʡ ʤʘʨʰʨʫʪ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʤʘʨʰʨʫʪʳ, ʤʦʞʥʦ ʪʦʯʥʝʝ ʨʝʰʠʪʴ ʟʘʜʘʯʫ 

ʨʘʟʚʦʟʢʠ. ʊʘʢʠʝ ʧʦʜʟʘʜʘʯʠ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʢ ʟʘʜʘʯʝ ʢʦʤʤʠʚʦʷʞʝʨʘ, ʥʦ ʜʣʷ ʨʝʝhʥʠʷ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʳ. ʉʫʪʴ ʘʣʛʦʨʠʪʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʚ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ, ʥʝʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʣʠ ʩʤʝʰʘʥʥʦʡ ʩʝʪʠ ʥʘʡʪʠ ʢʨʘʪʯʘʡʰʠʡ ʧʫʪʴ ʤʝʞʜʫ 

ʜʚʫʤʷ ʟʘʜʘʥʥʳʤʠ ʛʦʨʦʜʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʘʷ ʥʦʚʳʝ ʧʦʜʟʘʜʘʯʠ, ʤʦʞʥʦ ʫʯʠʪʳʚʘʪʴ ʤʘʨʰʨʫʪ ʩʣʝʜʦʚʘʥʠʷ 

ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʜʦʨʦʛʘʤ ʩ ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʜʚʠʞʝʥʠʝʤ ʠ ʥʘʡʪʠ ʥʦʚʳʡ, ʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʡ 

ʤʘʨʰʨʫʪ. 

ɺ ʨʘʤʢʘʭ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ (ʈʠʩʫʥʦʢ 5) ʨʘʟʚʦʟʢʠ ʛʨʫʟʘ ʠʟ ʧʫʥʢʪʘ 1 (ʛʦʨʦʜ 

ʐʘʭʪʳ) ʚ ʧʫʥʢʪ 2 (ʛʦʨʦʜ ʈʦʩʪʦʚ) ʤʦʞʥʦ ʧʨʦʣʦʞʠʪʴ ʨʷʜ ʥʦʚʳʭ ʤʘʨʰʨʫʪʦʚ ʯʝʨʝʟ ʛʦʨʦʜ 

ʅʦʚʦʯʝʨʢʘʩʩʢ ʠʣʠ ʯʝʨʝʟ ʩʪʘʥʠʮʫ ɻʨʫʰʝʚʩʢʘʷ ʩ ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʜʚʠʞʝʥʠʝʤ ʪʨʘʥʩʧʦʨʪʘ. 

ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘ ʪʨʘʩʩʝ ʐʘʭʪʳïʈʦʩʪʦʚ ʜʚʠʞʝʥʠʶ ʪʨʘʥʩʧʦʨʪʘ ʯʘʩʪʦ ʧʨʝʧʷʪʩʪʚʫʶʪ 

çʧʨʦʙʢʠè, ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʝ ʤʘʨʰʨʫʪ rʯʝʨʝʟ ʵʪʠ ʧʫʥʢʪʳ, ʧʦʣʫʯʠʚ ʚ ʠʪʦʛʝ ʙʦʣʝʝ 

ʧʨʠʙʳʣʴʥʳʡ ʨʝʡʩ (ʈʠʩʫʥʦʢ 6). ʅʦ ʨʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ð ʪʝʤʘ ʜʣʷ ʩʣʝʜʫʶʱʝʡ ʩʪʘʪʴʠ. 

 

1

2

?

̊͊ͻͭ·

˾͍ͦͫͭͦ ?

˥ͪͯ΄͔͍ͫ͊͟Ύ

˹͍ͦͦ;͔ͪ͊ͫͫ͟͟

 
 

ʈʠʩʫʥʦʢ 6. ʅʘʭʦʞʜʝʥʠʝ ʙʦʣʝʝ ʚʳʛʦʜʥʦʛʦ ʤʘʨʰʨʫʪʘ. 
 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ (ʈʠʩʫʥʦʢ 2) ʜʝʣʘʝʪ ʝʛʦ ʦʪʣʠʯʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʨʘʟʚʦʟʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʥʘ C# 

ʥʘʡʜʝʥ ʦʧʪʠʤʘʣʴʥʳʡ ʤʘʨʰʨʫʪ 1=>2=>4=>3. ɼʘʣʝʝ ʧʨʝʜʩʪʦʠʪ ʜʦʨʦʛʘ ʜʦʤʦʡ ð ʚ ʛʦʨʦʜ 

ʐʘʭʪʳ. 
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ʆʧʨʝʜʝʣʠʚ ʢʦʥʝʯʥʳʡ ʛʦʨʦʜ, ʦʩʫʱʝʩʪʚʠʚ ʧʦʠʩʢ ʦʙʨʘʪʥʦʛʦ ʛʨʫʟʘ, ʟʘʥʦʚʦ ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ 

ʢʦʤʤʠʚʦʷʞʝʨʘ. ʊʦʣʴʢʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʟʘʜʘʯʘ ʙʫʜʝʪ ʥʝʮʠʢʣʠʯʝʩʢʦʡ, ʪʘʢ ʢʘʢ ʥʘʯʘʣʴʥʘʷ ʠ 

ʢʦʥʝʯʥʘʷ ʪʦʯʢʠ ʤʘʨʰʨʫʪʘ ʬʠʢʩʠʨʦʚʘʥʳ (3=>1). ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʦʙʨʘʪʥʦʛʦ ʤʘʨʰʨʫʪʘ ʤʦʛʫʪ 

ʧʦʷʚʠʪʴʩʷ ʥʦʚʳʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʥʦ ʢʦʥʝʯʥʳʤ ʦʩʪʘʥʝʪʩʷ ʪʦʪ, ʠʟ ʢʦʪʦʨʦʛʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʩʦʩʪʦʷʣʦʩʴ ʦʪʧʨʘʚʣʝʥʠʝ. ɺʦʟʤʦʞʥʳʡ ʥʦʚʳʡ ʤʘʨʰʨʫʪ ʠʟʦʙʨʘʞʝʥ ʥʘ ʈʠʩʫʥʢʝ 5, ʘ ʠʤʝʥʥʦ: 

3=>6=>5=>4=>7=>1. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʦʨʠʛʠʥʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦʟʚʦʣʠʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʨʘʟʚʦʟʢʠ ʛʨʫʟʦʚ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʘʨʰʨʫʪʦʚ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʪʜʝʣʴʥʳʝ ʩʢʨʠʧʪʳ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʥʘ ʷʟʳʢʝ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ C#, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʦʠʪ ʜʦʧʦʣʥʠʪʴ ʠ ʫʣʫʯʰʠʪʴ ʥʘ ʵʪʘʧʝ ʚʳʧʦʣʥʝʥʠʷ 

ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʆʆʆ çʉʝʚʝʨʦïʂʘʚʢʘʟʩʢʠʡ ʟʘʚʦʜ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡè. ʅʝʦʙʭʦʜʠʤʦ ʠʟʛʦʪʦʚʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʢʦʚ ʜʦʨʦʞʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ ʠʟ ʣʠʩʪʦʚ ʤʝʪʘʣʣʘ ʨʘʟʣʠʯʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʧʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ 

ʩʪʨʝʤʠʪʴʩʷ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ 

ʚʳʙʨʘʥʘ ʟʘʜʘʯʘ ʦ ʨʶʢʟʘʢʝ ʠʟ ʪʝʦʨʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ 

ʩʨʘʚʥʠʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʜʚʫʭ ʤʝʪʦʜʦʚ: ʧʨʦʩʪʦʛʦ ʧʝʨʝʙʦʨʘ ʠ ʤʝʪʦʜʘ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ. 

ɼʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʦʨʠʛʠʥʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ, ʚʳʧʦʣʥʝʥʥʳʡ ʥʘ ʧʣʘʪʬʦʨʤʝ ʉʋɹɼ Oracle 11g ʥʘ 

ʚʩʪʨʦʝʥʥʦʤ ʷʟʳʢʝ PL/SQL. 

 

Abstract. As part work, the task of optimizing the production of road safety products at the 

North Caucasian Plant of Metal Constructions LLC is being solved. As a conceptual model, the 

problem of a backpack from decision theory has been chosen. In this paper, we use and compare the 

results of two methods: a simple search and a method of branches and boundaries. It is necessary to 

make the maximum number of road signs of a certain type from sheets of metal of various 

dimensions while minimizing production waste. The original algorithm executed on the Oracle 11g 

database platform in the built-in PL/SQL language is demonstrated. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜ ʧʝʨʝʙʦʨʘ, ʟʘʜʘʯʘ ʦ ʨʶʢʟʘʢʝ, ʤʝʪʦʜ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ, 

ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 

Keywords: bruteïforce method, knapsack problem, branches and borders method, production 

optimization. 

 

ɿʘʚʦʜ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʧʨʦʠʟʚʦʜʠʪ ʨʘʟʣʠʯʥʫʶ ʧʨʦʜʫʢʮʠʶ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʜʦʨʦʛʘʭ, ʘ ʠʤʝʥʥʦ: ʜʦʨʦʞʥʳʝ ʟʥʘʢʠ, ʜʦʨʦʞʥʳʝ ʦʛʨʘʞʜʝʥʠʷ, ʩʪʦʡʢʠ ʧʦʜ 

ʟʥʘʢʠ, ʦʧʦʨʳ, ʤʘʯʪʳ ʠ ʧʨʦʯʝʝ. ʀʟʜʝʣʠʷ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʣʠʩʪʦʚ ʤʝʪʘʣʣʘ ʨʘʟʣʠʯʥʦʛʦ 

ʨʘʟʤʝʨʘ. ʅʝʦʙʭʦʜʠʤʦ ʠʟʛʦʪʦʚʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʜʝʣʠʡ ʠʟ ʧʨʝʜʣʦʞʝʥʥʦʛʦ 
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ʤʘʪʝʨʠʘʣʘ, ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʳʤ. ɼʣʷ ʨʘʟʨʝʰʝʥʠʷ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʟʘʜʘʯʫ ʦ 

ʨʘʥʮʝ/ʨʶʢʟʘʢʝ ʠʟ ʪʝʦʨʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ [1]. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʜʚʘ ʤʝʪʦʜʘ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ: ʤʝʪʦʜ ʧʨʦʩʪʦʛʦ ʧʝʨʝʙʦʨʘ ʠ 

ʤʝʪʦʜ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ. ɸʣʛʦʨʠʪʤʳ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ PL/SQL. ʕʪʦ ʧʨʦʮʝʜʫʨʥʦʝ ʨʘʩʰʠʨʝʥʠʝ 

ʷʟʳʢʘ SQL, ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʢʦʨʧʦʨʘʮʠʝʡ Oracle. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ 

ʯʠʪʘʶʪʩʷ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ (ʈʠʩʫʥʦʢ 1), ʢʦʪʦʨʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʠ ʟʘʛʨʫʞʝʥʳ ʚ ʧʨʦʮʝʩʩʝ 

ʧʦʩʪʘʚʢʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ ʣʠʩʪʦʚ ʤʝʪʘʣʣʘ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ. ʈʝʟʫʣʴʪʘʪ ʚʳʯʠʩʣʝʥʠʡ 

ʧʦʤʝʱʘʝʪʩʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ. 

 
ʈʠʩʫʥʦʢ 1. ʆʙʦʙʱʝʥʥʘ̫ ʙʣʦʢïʩʭʝʤʘ ʘʣʛʦʨʠʪʤʦʚ. 
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ʎʝʣʴ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ð ʩʨʘʚʥʠʪʴ ʨʘʙʦʪʫ ʘʣʛʦʨʠʪʤʦʚ ʧʦ ʩʥʠʞʝʥʠʶ ʠʟʜʝʨʞʝʢ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ. ɺ ʨʘʙʦʪʝ ʘʣʛʦʨʠʪʤʦʚ ʵʪʠʭ ʤʝʪʦʜʦʚ ʚʳʜʝʣʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʀʤʝʝʪʩʷ ʣʠʩʪ ʤʝʪʘʣʣʘ ʨʘʟʤʝʨʦʤ b. ʊʨʝʙʫʝʪʩʷ ʠʟʛʦʪʦʚʠʪʴ ʠʟ ʥʝʛʦ J= {1,2, é, j, é, n} 

ʧʨʝʜʤʝʪʦʚ. ɼʣʷ ʢʘʞʜʦʛʦ ʧʨʝʜʤʝʪʘ ʟʘʜʘʥʘ ʝʛʦ ʮʝʥʥʦʩʪʴ ὧȟὮ ρȟςȟȢȢȟὲ ʠ ʨʘʟʤʝʨ ὥ. 

ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʪʘʢʦʡ ʤʘʢʩʠʤʘʣʴʥʳʡ ʥʘʙʦʨ ʠʟʜʝʣʠʡ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʦʩʴ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ 

ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʜʝʣʠʡ ʠʟ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʣʠʩʪʘ. 

ʂʨʠʪʝʨʠʡ: В ὧὼ  ╖> max, ʦʛʨʘʥʠʯʝʥʠʝ: В ὥὼ <= b, ʛʜʝ ὼ= {0,1}. 

 

ʅʘʯʘʣʴʥʳʡ ʵʪʘʧ 

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʬʦʨʤʠʨʫʝʪʩʷ ʪʘʙʣʠʮʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ. ɼʣʷ ʵʪʦʛʦ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʟʘʧʨʘʰʠʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʜʦʨʦʞʥʳʭ ʟʥʘʢʘʭ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʠʟʛʦʪʦʚʠʪʴ; ʜʘʥʥʳʝ ʦ ʣʠʩʪʝ ʤʝʪʘʣʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ 

ʪʨʝʙʫʝʪʩʷ ʠʟʛʦʪʦʚʠʪʴ ʟʥʘʢʠ. ɼʦʨʦʞʥʳʝ ʟʥʘʢʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʬʦʨʤʫ, ʠ ʧʣʦʱʘʜʴ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ, ʠʩʭʦʜʷ ʠʟ ʬʦʨʤʳ. ʇʨʠʤʝʨʳ ʦʩʥʦʚʥʳʭ ʬʦʨʤ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ ʠ ʬʦʨʤʫʣʳ 

ʨʘʩʯʝʪʘ ʧʣʦʱʘʜʠ ʧʦʢʘʟʘʥʳ ʥʘ ʈʠʩʫʥʢʝ 2. 

 

 
 

 
 

 

ʈʠʩʫʥʦʢ 2. ʌʦʨʤʳ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ. 

 

ʅʘ ʈʠʩʫʥʢʘʭ 3 ʠ 4 ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ SQLïʟʘʧʨʦʩʘ, ʢʦʪʦʨʳʡ ʠʟ ʙʘʟʳ 

ʜʘʥʥʳʭ ʯʠʪʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʜʫʢʮʠʠ ʟʘʚʦʜʘ (ʜʦʨʦʞʥʳʭ ʟʥʘʢʘʭ) ʠ ʤʘʪʝʨʠʘʣʝ 

ʠʟʛʦʪʦʚʣʝʥʠʷ (ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʣʠʩʪʘʭ). 
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ʈʠʩʫʥʦʢ 3. ʉʧʨʘʚʦʯʥʠʢ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ. 

 

 

 
 

ʈʠʩʫʥʦʢ 4. ʉʧʨʘʚʦʯʥʠʢ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʣʠʩʪʦʚ. 

 

ʅʘʧʨʠʤʝʨ, ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚʳʙʨʘʥʳ ʜʘʥʥʳʝ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʣʠʩʪʘ ʧʦʜ 

ʥʦʤʝʨʦʤ ˉ6 ʠ ʚʩʝʭ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ ʩ ˉ1 ʧʦ ˉ6. 

 

ɸʣʛʦʨʠʪʤ ʤʝʪʦʜʘ ʧʨʦʩʪʦʛʦ ʧʝʨʝʙʦʨʘ 

ʄʥʦʞʝʩʪʚʦ ʠʟʜʝʣʠʡ N ʩ ʧʣʦʱʘʜʴʶ S ʜʦʣʞʥʦ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʩʣʝʜʫʶʱʝʤʫ ʫʩʣʦʚʠʶ:  

Ὓ Ὓȟρ 

ʛʜʝ Sl=6 ð ʧʣʦʱʘʜʴ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʣʠʩʪʘ ʧʦʜ ˉ6.  ɸ ʢʦʣʠʯʝʩʪʚʦ ʠʟʜʝʣʠʡ ʠʟ ʵʪʦʛʦ 

ʣʠʩʪʘ ʞʝʣʝʟʘ ʩʪʨʝʤʠʪʩʷ ʢ ʤʘʢʩʠʤʫʤʫ:  

ὲᴼάὥὼȟς 

ʊʦ ʝʩʪʴ, ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʢʦʣʴʢʦ ʵʢʟʝʤʧʣʷʨʦʚ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʠʟʜʝʣʠʷ ʚʦʟʤʦʞʥʦ ʠʟʛʦʪʦʚʠʪʴ ʠʟ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʣʠʩʪʘ. ʆʧʪʠʤʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʜʦʣʞʝʥ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʬʦʨʤʫʣʝ (2) ð ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʠʟʜʝʣʠʷ. 

ʈʘʙʦʪʘ ʘʣʛʦʨʠʪʤʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ.  

 

ʕʪʘʧ 1. ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʟʜʝʣʠʡ N, ʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʦ 

ʠʟʛʦʪʦʚʠʪʴ ʠʟ ʜʘʥʥʦʛʦ ʣʠʩʪʘ ʤʝʪʘʣʣʘ: 

ὅ Ὓ ὛȟὭ ρȟὲ ρȟ  
ʛʜʝ Ci ï ʢʦʣʠʯʝʩʪʚʦ ʠʟʜʝʣʠʷ Ni, Sl ð ʧʣʦʱʘʜʴ ʣʠʩʪʘ ʤʝʪʘʣʣʘ, Si ð ʧʣʦʱʘʜʴ ʠʟʜʝʣʠʷ Ni.   
ʕʪʘʧ 2. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʚʳʯʠʩʣʝʥʠʝ ʧʣʦʱʘʜʠ ʦʩʪʘʪʢʦʚ OST ʦʪ 

ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʣʠʩʪʘ ʧʦ ʬʦʨʤʫʣʝ: 
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ὕὛὝὛ ὅ Ὓ  

ʕʪʘʧ 3. ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʫʩʣʦʚʠʶ (2). 

ʂʘʢ ʚʠʜʥʦ ʥʘ ʈʠʩʫʥʢʝ 5 ʚ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʪʘʙʣʠʮʝ ʫʩʣʦʚʠʶ (2) ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʦʨʦʞʥʦʛʦ ʟʥʘʢʘ id_osnovi=  ˉ 3 ʚ ʢʦʣʠʯʝʩʪʚʝ 9 ʰʪʫʢ. 

 
 

ʈʠʩʫʥʦʢ 5. ʈʝʟʫʣʴʪʘʪ ʚʳʯʠʩʣʝʥʠʡ. 

 

ʄʝʪʦʜ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ 

ɿʘʜʘʯʘ ʦ ʨʶʢʟʘʢʝ/ʨʘʥʮʝ ð ʦʜʥʘ ʠʟ ʟʘʜʘʯ ʢʦʤʙʠʥʘʪʦʨʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ. ʉʚʦʝ ʥʘʟʚʘʥʠʝ 

ʧʦʣʫʯʠʣʘ ʦʪ ʤʘʢʩʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʫʢʣʘʜʢʠ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʮʝʥʥʳʭ ʚʝʱʝʡ ʚ 

ʨʶʢʟʘʢ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʚʤʝʩʪʠʤʦʩʪʴ ʨʶʢʟʘʢʘ ʦʛʨʘʥʠʯʝʥʘ. ʉ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʮʠʷʤʠ 

ʟʘʜʘʯʠ ʦ ʨʘʥʮʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴʩʷ ʚ ʵʢʦʥʦʤʠʢʝ, ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʝ, ʢʨʠʧʪʦʛʨʘʬʠʠ, 

ʛʝʥʝʪʠʢʝ ʠ ʣʦʛʠʩʪʠʢʝ.  

ɺ ʦʙʱʝʤ ʚʠʜʝ ʟʘʜʘʯʫ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʚʘʨʠʘʥʪʝ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʘʢ: ʠʟ 

ʟʘʜʘʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʧʨʝʜʤʝʪʦʚ ʩʦ ʩʚʦʡʩʪʚʘʤʠ çʩʪʦʠʤʦʩʪʴè ʠ çʚʝʩè ʪʨʝʙʫʝʪʩʷ ʦʪʦʙʨʘʪʴ 

ʧʦʜʤʥʦʞʝʩʪʚʦ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʣʥʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʩʦʙʣʶʜʘʷ ʧʨʠ ʵʪʦʤ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ 

ʩʫʤʤʘʨʥʳʡ ʚʝʩ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ ʩʪʨʦʠʪʩʷ ʩʝʪʴ. ʇʦ ʦʩʠ X ʦʪʢʣʘʜʳʚʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʤʝʪʦʚ, ʧʦ ʦʩʠ Y ð ʠʭ ʚʝʩ. ʅʘ ʧʝʨʚʦʤ ʰʘʛʝ ʠʟ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʩʪʨʦʷʪʩʷ ʜʚʝ 

ʣʠʥʠʠ: ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʪʦʤʫ, ʯʪʦ ʧʝʨʚʳʡ ʧʨʝʜʤʝʪ ʥʝ ʙʳʣ ʚʟʷʪ, ʠ 

ʥʘʢʣʦʥʥʘʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʚʟʷʪʦʤʫ ʧʝʨʚʦʤʫ ʧʨʝʜʤʝʪʫ. ʀʭ ʧʨʦʝʢʮʠʠ ʥʘ ʦʩʴ Y ʨʘʚʥʳ ʚʝʩʫ 

ʧʨʝʜʤʝʪʘ. ʅʘ ʚʪʦʨʦʤ ʰʘʛʝ ʦʧʷʪʴ ʩʪʨʦʷʪʩʷ 2 ʣʠʥʠʠ, ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ (ʚʪʦʨʦʡ ʧʨʝʜʤʝʪ ʥʝ ʙʳʣ 

ʚʟʷʪ) ʠʣʠ ʥʘʢʣʦʥʥʘʷ (ʚʪʦʨʦʡ ʧʨʝʜʤʝʪ ʚʟʷʪ). ʇʦʣʦʞʠʤ ʜʣʠʥʫ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʫʛ ʨʘʚʥʦʡ 

ʥʫʣʶ, ʘ ʥʘʢʣʦʥʥʳʭ ð ʮʝʥʥʦʩʪʠ ʧʨʝʜʤʝʪʘ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʶʙʦʤʫ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʢʦʪʦʨʳʡ ʧʫʪʴ ʚ ʩʝʪʠ. ɿʘʜʘʯʘ 

ʩʚʦʜʠʪʩʷ ʢ ʥʘʭʦʞʜʝʥʠʶ ʧʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʣʠʥʳ. ɺ ʢʘʯʝʩʪʚʝ ʨʶʢʟʘʢʘ ʙʳʣ ʚʳʙʨʘʥ 

ʥʝʦʛʨʘʥʠʯʝʥʥʳʡ ʨʶʢʟʘʢ (ʘʥʛʣ. Unbounded Knapsack Problem), ʢʦʪʦʨʳʡ ʚʤʝʱʘʝʪ 

ʧʨʦʠʟʚʦʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʟʝʤʧʣʷʨʦʚ ʢʘʞʜʦʛʦ ʧʨʝʜʤʝʪʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ çɺʝʩè ʠ çʉʪʦʠʤʦʩʪʴè ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʣʦʱʘʜʴ ʟʥʘʢʘ ʠ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.   

ɸʣʛʦʨʠʪʤ ʤʝʪʦʜʘ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʥʘ ʈʠʩʫʥʢʝ 6. 

ʕʪʘʧ 1. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʬʦʨʤʠʨʫʶʪʩʷ ʠʩʭʦʜʥʳʝ ʤʘʩʩʠʚʳ ʩ ʜʘʥʥʳʤʠ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ 

ʠ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʣʠʩʪʘ. ʈʝʟʫʣʴʪʘʪ ʧʝʨʝʜʘʝʪʩʷ ʚ ʨʘʙʦʪʫ ʤʝʪʦʜʘ ʩ ʫʩʣʦʚʥʳʤ ʥʘʟʚʘʥʠʝʤ 

çʈʝʢʫʨʩʠʷè, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ. 

ʕʪʘʧ 2. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʛʝʥʝʨʘʮʠʷ ʚʳʧʦʣʥʝʥʠʷ ʤʝʪʦʜʘ ʩ ʦʪʩʝʯʝʥʠʝʤ ʟʘʚʝʜʦʤʦ 

ʥʝʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʩʦʛʣʘʩʥʦ ʘʣʛʦʨʠʪʤʫ (ʈʠʩʫʥʦʢ 6). 

http://www.bulletennauki.com/


 

 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice 

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ˉ4 2017 ʛ. 
http://www.bulletennauki.com 

 

 

120 

 

 

 
 

 

ʈʠʩʫʥʦʢ 6. ɹʣʦʢïʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʤʝʪʦʜʘ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ. 
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ʕʪʘʧ 3. ɺʳʚʦʜ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʧʨʠʤʝʨ ʢʦʪʦʨʦʛʦ ʧʦʢʘʟʘʥ 

ʥʘ ʈʠʩʫʥʢʝ 7, ʘ ʪʘʢʞʝ ʟʘʥʝʩʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʯʠʩʣʝʥʠʷ ʚ ʩʧʝʮʠʘʣʴʥʫʶ ʪʘʙʣʠʮʫ, ʢʦʪʦʨʘʷ 

ʧʦʢʘʟʘʥʘ ʥʘ ʈʠʩʫʥʢʝ 8. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦ ʠʟʛʦʪʦʚʠʪʴ 5 

ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ ˉ2 ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʣʠʩʪʘ ˉ6. 

 

 
 

ʈʠʩʫʥʦʢ 7. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʦ ʥʘʡʜʝʥʥʦʤ ʦʧʪʠʤʘʣʴʥʦʤ ʨʝʰʝʥʠʠ. 

 

 
 

ʈʠʩʫʥʦʢ 8. ʊʘʙʣʠʮʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʳʯʠʩʣʝʥʠʡ. 

 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʢʨʦʷ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʣʠʩʪʘ ˉ6 ʧʣʦʱʘʜʴʶ 3000 ʫ. ʝ. ʧʨʠʚʝʜʝʥʳ ʚ 

ʊʘʙʣʠʮʝ. 
 

ʊʘʙʣʠʮʘ. 

ʈɽɿʋʃʔʊɸʊʓ ʈɸɹʆʊʓ ɸʃɻʆʈʀʊʄɸ ʆʇʊʀʄʀɿɸʎʀʀ ʈɸʉʂʈʆʗ ʄɸʊɽʈʀɸʃɸ 

ɼʘʥʥʳʝ ʄʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ 

ʇʨʦʩʪʦʛʦ ʧʝʨʝʙʦʨʘ ɺʝʪʚʝʡ ʠ ʛʨʘʥʠʮ 

ʅʦʤʝʨ ʟʥʘʢʘ ˉ3 ˉ2 

ʂʦʣʠʯʝʩʪʚʦ ʟʥʘʢʦʚ 9 5 

ʉʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʟʥʘʢʘ ʵʪʦʛʦ ʥʦʤʝʨʘ 4120,23 8000,00 

ʉʫʤʤʘ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʵʪʦʛʦ ʟʥʘʢʘ 37082,42 40000,00 

ʆʩʪʘʪʦʢ (ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʦʙʨʝʟʢʠ) 218,82 0 

 

ʇʨʠʚʝʜʝʥʥʳʝ ʩʧʦʩʦʙʳ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʜʦʨʦʞʥʦʛʦ ʟʥʘʢʘ ʠʟ 

ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʣʠʩʪʘ ʧʦʤʦʛʫʪ ʘʥʘʣʠʪʠʢʘʤ ʟʘʚʦʜʘ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ 

ʜʣʷ ʩʥʠʞʝʥʠʷ ʠʟʜʝʨʞʝʢ ʠ ʨʘʩʭʦʜʘ ʤʝʪʘʣʣʘ.  

ʄʝʪʦʜ ʧʨʦʩʪʦʛʦ ʧʝʨʝʙʦʨʘ ʧʦʤʦʞʝʪ ʥʘʡʪʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʟʛʦʪʦʚʠʪʴ ʠʟ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʣʠʩʪʘ, ʦʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪ ʵʪʦʛʦ 

ʤʝʪʦʜʘ ʥʝ ʩʘʤʳʡ ʦʧʪʠʤʘʣʴʥʳʡ ʚ ʧʣʘʥʝ ʨʘʩʭʦʜʘ ʤʘʪʝʨʠʘʣʘ. 

ʄʝʪʦʜ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ ʠʩʧʦʣʴʟʫʝʪ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚ ʧʣʘʥʝ ʨʘʩʭʦʜʘ ʤʘʪʝʨʠʘʣʘ, ʪʦ ʝʩʪʴ ʦʩʪʘʪʢʠ ʩʚʝʜʝʥʳ ʢ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʤʫ ʤʠʥʠʤʫʤʫ. ʉʧʦʩʦʙʥʦʩʪʴ ʤʝʪʦʜʘ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ ʫʤʝʥʴʰʘʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʧʝʨʝʙʦʨʘ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʧʦʵʪʦʤʫ ʝʛʦ 
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ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʫʜʝʣʴʥʳʝ ʮʝʥʥʦʩʪʠ ʧʨʝʜʤʝʪʦʚ 

ʦʪʣʠʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ [3].  
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ʉʈɸɺʅɽʅʀɽ ʆʊɽʏɽʉʊɺɽʅʅʓʍ ʀ ɽɺʈʆʇɽʁʉʂʀʍ ʄɽʊʆɼʆɺ 

ʀʉʇʓʊɸʅʀʁ ɹɽʊʆʅʆɺ ʅɸ ʄʆʈʆɿʆʉʊʆʁʂʆʉʊʔ 
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CONCRETE FOR FROST RESISTANCE 
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ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ  

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
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National Research University Moscow state university of civil engineering  

Moscow, Russia  

 

ɸʥʥʦʪʘʮʠʷ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʠʩʧʳʪʘʥʠʡ ʙʝʪʦʥʦʚ ʥʘ 

ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ ʢʘʢ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʪʘʢ ʠ ʚ ɽʚʨʦʧʝʡʩʢʦʤ ʉʦʶʟʝ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, 

ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʈʦʩʩʠʠ ʠ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʡ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʥʘʭʦʜʷʪʩʷ ʚ 

ʫʤʝʨʝʥʥʦʤ ʢʣʠʤʘʪʠʯʝʩʢʦʤ ʧʦʷʩʝ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʥʳ ʤʥʦʛʦʢʨʘʪʥʳʝ ʧʝʨʝʭʦʜʳ 

ʪʝʤʧʝʨʘʪʫʨʳ ʯʝʨʝʟ ʥʦʣʴ ʚ ʪʝʯʝʥʠʝ ʢʘʣʝʥʜʘʨʥʦʛʦ ʛʦʜʘ, ʘ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʠʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʦʪ 3 ʜʦ 8ï9 ʤʝʩʷʮʝʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ ʙʝʪʦʥʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ɻʆʉʊ 10060-2012. çɹʝʪʦʥʳ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠè, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʦʪʦʨʳʤ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʷʪ, ʥʘ ʙʝʪʦʥʥʳʭ ʦʙʨʘʟʮʘʭïʢʫʙʘʭ ʧʫʪʝʤ ʠʭ ʤʥʦʛʦʢʨʘʪʥʦʛʦ 

ʧʦʧʝʨʝʤʝʥʥʦʛʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʠ ʦʪʪʘʠʚʘʥʠʷ ʚ ʚʦʜʦʥʘʩʳʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʠʩʧʦʣʴʟʫʷ ʚ 

ʢʘʯʝʩʪʚʝ ʩʨʝʜʳ ʥʘʩʳʱʝʥʠʷ ʚʦʜʫ ʠʣʠ, ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʠʩʧʳʪʘʥʠʡ, 5%-ʥʳʡ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ 

ʭʣʦʨʠʩʪʦʛʦ ʥʘʪʨʠʷ. ʆʩʥʦʚʘʥʠʝʤ ʪʦʛʦ, ʯʪʦʙʳ ʩʯʠʪʘʪʴ, ʯʪʦ ʠʩʧʳʪʫʝʤʳʝ ʙʝʪʦʥʳ ʧʦʜʪʚʝʨʜʠʣʠ 

ʟʘʜʘʥʥʫʶ ʧʨʦʝʢʪʥʫʶ ʤʘʨʢʫ ʧʦ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ 

ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: ʦʪʩʫʪʩʪʚʠʝ ʚʠʜʠʤʳʭ ʚʥʝʰʥʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʦʙʨʘʟʮʦʚ ʚ ʚʠʜʝ ʩʢʦʣʦʚ, 

ʪʨʝʱʠʥ, ʰʝʣʫʰʝʥʠʷ ʠ ʪʘʢ ʜʘʣʝʝ ʠ ʩʥʠʞʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ 

ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʮʠʢʣʦʚ ʠʩʧʳʪʘʥʠʡ ʥʝ ʙʦʣʝʝ, ʯʝʤ ʥʘ 10% (ʫ ʣʝʛʢʠʭ ʙʝʪʦʥʦʚ ð ʥʝ ʙʦʣʝʝ, ʯʝʤ 

ʥʘ 15%), ʠ ʚʝʣʠʯʠʥʘ ʧʦʪʝʨʴ ʤʘʩʩʳ ʥʝ ʙʦʣʝʝ 2%. 

ʇʨʦʯʥʦʩʪʥʳʝ ʢʨʠʪʝʨʠʠ, ʟʘʣʦʞʝʥʥʳʝ ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʤʝʪʦʜ ʠʩʧʳʪʘʥʠʡ ʙʝʪʦʥʦʚ ʥʘ 

ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ ʙʦʣʝʝ ʞʝʩʪʢʠʝ, ʯʝʤ ʝʚʨʦʧʝʡʩʢʠʝ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʝʝ ʩʫʨʦʚʳʤ ʢʣʠʤʘʪʦʤ 

ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʨʘʥʘʤʠ ɽʚʨʦʧʳ.  

 

Abstract. The need for the existence of the test methods of concrete on frostïresistance both 

in the Russian Federation and the European Union due to the fact that much of Russia and much of 

the territories of the European countries are in the temperate zone, which is characterized by 

multiple transitions so-temperature through zero within calendar year, as well as the presence of 

snow cover lasting from 3 to 8ï9 months. 

Currently, the Russian Federation, frost resistance of concrete is determined in accordance 

with GOST 10060-2012. ñConcrete Methods for determining frostò, whereby the test was carried 
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out on concrete samplesïcubes by their multiple popeïbelt freezing and thawing in waterïsaturated 

condition, using the quality saturation medium water or to accelerate the test, 5%-aqueous solution 

of sodium chloriteïgrained. Reason to assume that the test concretes confirmed predetermined 

design mark on frost resistance is the simultaneous implementation of afterïfollowing conditions: 

no visible external damage samples in the form of chips, treïcommunities, peeling and so on and 

decrease the compressive strength as a result of a predetermined number testing cycles is not more 

than 10% (in light concrete ð not more than 15%) and the amount of weight loss of no more than 

2%. 

Strength criteria laid down in the concrete domestic test method to frost more stringent than 

European, because of more severe climate that in most regions of the Russian Federation in 

comparison with European countries. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʆʉʊ, ʩʪʘʥʜʘʨʪʳ, ʙʝʪʦʥ, ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ, ʤʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ. 

 

Keywords: GOST, standards, concrete, frost resistance, test methods. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʚ ʦʩʥʦʚʥʦʤ ʨʦʩʩʠʡʩʢʠʡ ʠ ʝʚʨʦʧʝʡʩʢʠʡ ʤʝʪʦʜʳ 

ʠʩʧʳʪʘʥʠʡ ʙʝʪʦʥʘ ʥʘ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ. ʂʣʶʯʝʚʦʡ ʬʘʢʪʦʨ ʩʦʟʜʘʥʠʷ ʤʝʪʦʜʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ɽʚʨʦʧʘ ʠ ʈʦʩʩʠʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘʭʦʜʷʪʩʷ ʚ ʫʤʝʨʝʥʥʦʤ ʢʣʠʤʘʪʠʯʝʩʢʦʤ ʧʦʷʩʝ. ʉʥʝʛ ʠ 

ʨʝʟʢʦʝ ʧʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʟʘʤʦʨʘʞʠʚʘʥʠʠ ʠ ʦʪʪʘʠʚʘʥʠʠ ʧʘʛʫʙʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ 

ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʙʝʪʦʥʘ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʥʝʛʦ. ʄʝʪʦʜʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʚʳʰʝʥʠʷ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ. ʅʦ ʜʣʷ ɽʚʨʦʧʳ ʠ ʈʦʩʩʠʠ ʤʝʪʦʜʳ ʥʝʤʥʦʛʦ ʨʘʟʣʠʯʘʶʪʩʷ. ʀ ʵʪʦ 

ʨʘʟʣʠʯʠʝ ʜʘʝʪ ʧʦʚʦʜ ʜʣʷ ʫʥʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ. 

ʆʮʝʥʠʚʘʷ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʝʪʦʥʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʚ ɽʚʨʦʧʝ, ʥʘʜʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʚʳʜʘʶʱʠʤʠʩʷ ʩʪʘʨʘʥʠʷʤʠ ʫʯʝʥʳʭ ʠʟʦʙʨʝʪʝʥʘ ʫʥʠʢʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ ʠ ʤʘʨʢʠʨʦʚʢʘ ʙʝʪʦʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʩʪʨʘʥʘʭ, ʫʯʠʪʳʚʘʶʱʠʭ ʥʦʨʤʳ ASTM, ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ ʙʝʪʦʥʘ 

ʟʘʚʝʨʰʘʝʪʩʷ ʚʳʷʚʣʝʥʠʝʤ ʜʦʣʛʦʚʝʯʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʦʪʥʦʰʝʥʠʝ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʧʦʩʣʝ 

ʠʩʧʳʪʘʥʠʷ, ʢ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ. ɹʝʪʦʥʥʳʝ ʦʙʨʘʟʮʳ ʦʙʳʯʥʦ ʧʨʠ ʵʪʦʤ ʧʦʜʚʝʨʛʘʶʪʩʷ 

300 ʮʠʢʣʘʤ ʟʘʤʦʨʘʞʠʚʘʥʠʷïʦʪʪʘʠʚʘʥʠʷ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʙʝʪʦʥʫ ʫʯʠʪʳʚʘʶʪ ʪʘʢʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ: ʮʝʤʝʥʪ, ʝʛʦ ʚʠʜ, ʨʘʩʭʦʜʘ ʚʦʜʳ, ʚʠʜʘ ʠ ʜʦʟʠʨʦʚʢʠ ʜʦʙʘʚʦʢ ʠ 

ʜʨ. ʜʘʥʥʳʭ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʟʘʨʫʙʝʞʥʦʡ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʮʝʥʢʠ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ 

ʙʝʪʦʥʘ, ʧʦʤʠʤʦ ʠʩʧʳʪʘʥʠʡ ʙʝʪʦʥʘ ʥʘ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʨʦʢ 

ʙʝʪʦʥʘ ʧʦ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ ʜʣʷ ʫʥʠʢʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʝʥʠʷ. ʉ ʮʝʣʴʶ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʢʘʟʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʪʁʩʷ 

ʥʝʢʦʪʦʨʳʝ ʚʘʨʠʘʥʪʳ ʠʟʤʝʥʝʥʠʡ: ï ʧʨʦʜʦʣʞʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʤʦʨʦʟʥʦʛʦ 

ʨʘʟʨʫʰʝʥʠʷ ʙʝʪʦʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʷʚʠʪʴ ʨʦʣʴ ʩʦʩʪʘʚʘ ʚʷʞʫʱʝʛʦ, ʩʦʩʪʘʚʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʨʘʩʪʚʦʨʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʩʦʣʠ, ʱʝʣʦʯʠ) ʚ ʞʠʜʢʦʡ ʬʘʟʝ ʙʝʪʦʥʘ; ʚʳʷʚʠʪʴ ʤʝʭʘʥʠʟʤ ʚʣʠʷʥʠʷ 

ʥʘ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ (ʧʫʮʮʦʣʘʥʦʚʳʝ ʜʦʙʘʚʢʠ, ʟʦʣʳ, ʰʣʘʢʠ, 

ʤʠʢʨʦʢʨʝʤʥʝʟʝʤ ʠ ʜʨ.) ʩ ʫʯʝʪʦʤ ʩʚʦʙʦʜʥʦʡ ʠ ʩʚʷʟʘʥʥʦʡ ʚʦʜʳ; ʠʩʩʣʝʜʦʚʘʪʴ ʨʦʣʴ ʭʠʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʟʘʤʦʨʘʞʠʚʘʥʠʠ ʠ ʦʪʪʘʠʚʘʥʠʠ ʙʝʪʦʥʘ; ï ʧʨʦʜʦʣʞʠʪʴ ʠʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʘ 

ʤʦʨʦʟʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʙʝʪʦʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʨʘʩʪʚʦʨʦʚ ʩʦʣʝʡ; ï

 ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʤʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ ʙʝʪʦʥʘ ʥʘ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʦʩʥʦʚʘʪʴ 

ʩʚʷʟʴ ʤʝʞʜʫ ʫʩʣʦʚʠʷʤʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠ ʫʩʣʦʚʠʷʤʠ ʨʝʘʣʴʥʦʡ ʩʣʫʞʙʳ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʫʣʫʯʰʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʠʩʧʳʪʘʥʠʡ, ʦʙʦʩʥʦʚʘʪʴ ʠ 

ʨʘʟʨʘʙʦʪʘʪʴ ʫʩʢʦʨʝʥʥʳʝ ʤʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ; ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʦʜʦʚ ʠʩʧʳʪʘʥʠʡ ʜʦʣʞʥʦ ʙʳʪʴ 

ʤʠʥʠʤʘʣʴʥʳʤ; ï ʧʨʦʜʦʣʞʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʩʣʫʞʙʳ ʙʝʪʦʥʘ ʚ 

ʢʦʥʩʪʨʫʢʮʠʷʭ ʩ ʫʯʝʪʦʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʤʝʪʦʜ ʥʘʟʥʘʯʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʙʝʪʦʥʫ ʥʦ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ; ï ʨʘʟʨʘʙʦʪʘʪʴ ʙʝʪʦʥʳ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ 

ʩʪʦʡʢʦʩʪʴʶ ʧʨʠ ʟʘʤʦʨʘʞʠʚʘʥʠʠ ʠ ʦʪʪʘʠʚʘʥʠʠ ʚ ʩʦʣʝʚʳʭ ʩʨʝʜʘʭ. 
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ɻʆʉʊ 10060-2012 (1), ʢʦʪʦʨʳʡ ʜʝʡʩʪʚʫʝʪ ʚ ʈʦʩʩʠʠ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʝʚʨʦʧʝʡʩʢʠʭ 

ʩʪʘʥʜʘʨʪʦʚ (EN 15304:2010) (2) ʚ ʦʩʥʦʚʥʦʤ ʪʝʤ, ʯʪʦ ʚ ʥʘʰʝʤ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ ʙʝʪʦʥʘ 

ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʠʟʤʝʥʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ ʧʨʠ ʧʦʧʝʨʝʤʝʥʥʦʤ ʟʘʤʦʨʘʞʠʚʘʥʠʠïʦʪʪʘʠʚʘʥʠʠ, 

ʘ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʦʮʝʥʠʚʘʶʪ ʧʦ ʦʪʢʣʦʥʝʥʠʶ ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ 

ʫʧʨʫʛʦʩʪʠ ʙʝʪʦʥʘ. ʂ ʪʦʤʫ ʞʝ ʠʩʧʳʪʘʥʠʝ ʙʝʪʦʥʘ ʥʘ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʦ 

ʩʥʠʞʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʞʝʩʪʯʝ, ʯʝʤ ʚ ɽʚʨʦʧʝ ʧʦ ʩʥʠʞʝʥʠʶ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ. ɺ ɽʚʨʦʧʝ ʠ 

ʉʐɸ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʳ ʜʣʷ ʥʘʩʳʱʝʥʠʷ ʦʙʨʘʟʮʦʚ ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʧʨʝʩʥʫʶ ʚʦʜʫ 

(ʜʣʷ ʦʮʝʥʢʠ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ) ʠ 3%-ʳʡ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʴʮʠʷ (ʦʮʝʥʢʘ 

ʰʝʣʫʰʝʥʠʷ), ʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠʩʧʦʣʴʟʫʶʪ 5%-ʳʡ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ. ʂ ʪʦʤʫ 

ʞʝ ʚ ʈʦʩʩʠʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ 3-ʠʡ ʫʩʢʦʨʝʥʥʳʡ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʠʩʧʳʪʘʥʠʡ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʜʝʨʞʠʚʘʥʠʠ ʦʙʨʘʟʮʦʚ 10, 20, 37 

ʮʠʢʣʦʚ ʧʦ ʫʩʢʦʨʝʥʥʦʤʫ ʤʝʪʦʜʫ ʚʳʜʝʨʞʠʚʘʶʪ 150, 200, 300 ʮʠʢʣʦʚ ʧʦ 2-ʤʫ ʙʘʟʦʚʦʤʫ ʤʝʪʦʜʫ 

ʠʩʧʳʪʘʥʠʡ ʙʝʪʦʥʘ ʥʘ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ [1]. 

ɺ ʠʪʦʛʝ ʨʘʟʣʠʯʠʝ ʥʘʰʠʭ ʛʦʩʪʦʚ ʠ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʦʩʥʦʚʥʦʤ ʦʙʫʩʣʦʚʣʝʥʦ 

ʥʝʢʦʪʦʨʳʤ ʨʘʟʣʠʯʠʝʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ʘʥʪʠʦʙʣʝʜʝʥʝʥʠʝʤ ʙʝʪʦʥʘ. 

ʕʪʠ ʦʪʣʠʯʠʷ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʘʨʫʙʝʞʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʠ ʨʝʤʦʥʪʘ. ʀ ʚʩʝ ʞʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʝʟʜʝ ʦʮʝʥʠʚʘʶʪ ʩʪʦʡʢʦʩʪʴ ʙʝʪʦʥʘ ʢ ʰʝʣʫʰʝʥʠʶ, 

ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ, ʧʦʷʚʣʝʥʠʶ ʩʢʦʣʦʚ ʧʨʠ ʮʠʢʣʠʯʝʩʢʠʭ ʟʘʤʦʨʘʞʠʚʘʥʠʷʭ ʠ ʦʪʪʘʠʚʘʥʠʷʭ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʚ ʈʦʩʩʠʠ ʧʨʦʮʝʜʫʨʳ 

ʘʢʢʨʝʜʠʪʘʮʠʠ ʦʨʛʘʥʦʚ ʧʦ ʦʮʝʥʢʝ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʜʝʡʩʪʚʫʶʱʠʭ 

ʩʪʘʥʜʘʨʪʦʚ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʧʨʦʙʣʝʤʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʨʠʪʝʨʠʝʚ 

ʘʢʢʨʝʜʠʪʘʮʠʠ. 

 

Abstract. The paper discusses the features of implementation in Russia of the procedure of 

accreditation of conformity assessment bodies, analyses the inconsistencies of the existing standards 

and normative legal acts, the problems of practical application of the accreditation criteria. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʢʢʨʝʜʠʪʘʮʠʷ, ʢʨʠʪʝʨʠʠ ʘʢʢʨʝʜʠʪʘʮʠʠ, ʦʨʛʘʥ ʧʦ ʦʮʝʥʢʝ ʩʦʦʪʚʝʪʩʪʚʠʷ, 

ʠʩʧʳʪʘʪʝʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ. 

 

Keywords: accreditation, accreditation criteria, body for conformity assessment, testing 

laboratory. 

 

ʇʨʦʮʝʜʫʨʘ ʘʢʢʨʝʜʠʪʘʮʠʠ ʢʘʢ ʥʝʟʘʚʠʩʠʤʘʷ ʠ ʘʚʪʦʨʠʪʝʪʥʘʷ ʘʪʪʝʩʪʘʮʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʜʫʨ ʦʮʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ ʥʘʯʘʣʘ ʨʘʟʚʠʚʘʪʴʩʷ ʠ 

ʚʥʝʜʨʷʪʴʩʷ ʪʦʣʴʢʦ ʚ 70-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʦʙʨʝʪʘʷ ʩʦʚʨʝʤʝʥʥʳʝ 

ʯʝʨʪʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʘʢʢʨʝʜʠʪʘʮʠʷ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʩ 
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ʧʝʨʚʦʛʦ ʚʟʛʣʷʜʘ ʢʘʞʝʪʩʷ ʥʝ ʩʘʤʦʡ ʟʘʤʝʪʥʦʡ ʩʬʝʨʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʦʥʘ 

ʟʘʥʠʤʘʝʪ ʦʜʥʫ ʠʟ ʚʝʜʫʱʠʭ ʧʦʟʠʮʠʡ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʭʦʞʜʝʥʠʝ ʪʦʚʘʨʦʚ ʥʘ ʨʳʥʦʢ. 

ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʘʢʢʨʝʜʠʪʘʮʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ð ʢʨʘʡʥʝ ʚʘʞʥʘʷ ʪʝʤʘ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʚʩʝʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʣʠʮʘʤʠ, ʘ 

ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʦʥʢʨʝʪʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʢʨʠʪʝʨʠʷʤ ʵʪʦʡ ʩʠʩʪʝʤʳ ʠʤʝʝʪ ʢʘʢ 

ʪʝʦʨʝʪʠʯʝʩʢʦʝ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

 

ɼʦ 2011 ʛʦʜʘ ʚ ʈʦʩʩʠʠ ʧʦʣʥʦʤʦʯʠʷ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ 

ʤʝʪʨʦʣʦʛʠʠ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʘʢʢʨʝʜʠʪʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʦʜʥʠ ʠ ʪʝ ʞʝ 

ʩʪʨʫʢʪʫʨʳ: ʌʝʜʝʨʘʣʴʥʦʝ ʘʛʝʥʪʩʪʚʦ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠ ʤʝʪʨʦʣʦʛʠʠ ʈʌ 

(ʈʦʩʩʪʘʥʜʘʨʪ), ʈʦʩʪʝʭʥʘʜʟʦʨ, ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨ, ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨ, ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʣʦ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʧʨʘʚʠʣʘʤ ʠ ʥʦʨʤʘʤ ʠ ʩʦʟʜʘʚʘʣʦ ʤʥʦʞʝʩʪʚʦ ʣʘʟʝʝʢ ʜʣʷ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ 

ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʦʚ ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʘʢʢʨʝʜʠʪʘʮʠʠ. ɺ ʷʥʚʘʨʝ 2011 ʛ. ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ 

ʈʌ 8̄6 çʆ ʝʜʠʥʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʘʢʢʨʝʜʠʪʘʮʠʠè (1), ʙʳʣʘ ʩʦʟʜʘʥʘ ʌʝʜʝʨʘʣʴʥʘʷ 

ʩʣʫʞʙʘ ʧʦ ʘʢʢʨʝʜʠʪʘʮʠʠ (ʈʦʩʘʢʢʨʝʜʠʪʘʮʠʷ), ʥʘ ʢʦʪʦʨʫʶ ʚʦʟʣʦʞʠʣʠ ʬʫʥʢʮʠʠ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʝʜʠʥʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʘʢʢʨʝʜʠʪʘʮʠʠ, ʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʤʠʥʠʩʪʝʨʩʪʚʘ ʠ ʚʝʜʦʤʩʪʚʘ ʠ ʣʠʰʠʣʠʩʴ ʧʨʘʚʘ ʥʘ ʩʦʚʤʝʱʝʥʠʝ ʧʦʣʥʦʤʦʯʠʡ ʧʦ ʘʢʢʨʝʜʠʪʘʮʠʠ ʠ 

ʦʮʝʥʢʝ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʶ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʭ ʣʠʮ.  

ɿʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʚ ʩʪʨʘʥʝ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʣʘʩʴ ʩʪʨʫʢʪʫʨʘ ʦʢʘʟʘʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʫʩʣʫʛʠ ð ʘʢʢʨʝʜʠʪʘʮʠʠ, ʦʥʘ ʩʪʘʣʘ ʧʦʥʷʪʥʝʝ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʠʝ ʠ 

ʧʨʦʟʨʘʯʥʝʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʟʘ ʵʪʦ ʚʨʝʤʷ ʥʘʢʦʧʠʣʩʷ ʨʷʜ ʧʨʦʙʣʝʤ ʠ ʧʨʦʪʠʚʦʨʝʯʠʡ, ʢʦʪʦʨʳʝ ʥʝ 

ʧʦʟʚʦʣʷʶʪ ʧʦʪʨʝʙʠʪʝʣʷʤ ʵʪʦʡ ʫʩʣʫʛʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʨʠʪʝʨʠʷʤʠ ʘʢʢʨʝʜʠʪʘʮʠʠ (2).  

ʊʨʫʜʥʦʩʪʠ ʩʚʷʟʘʥʳ ʥʝ ʪʦʣʴʢʦ ʩ ʥʝʙʦʣʴʰʠʤ ʰʪʘʪʦʤ ʨʘʙʦʪʥʠʢʦʚ ʈʦʩʘʢʢʨʝʜʠʪʘʮʠʠ, 

ʩʣʦʞʥʦʩʪʴʶ ʩʦʙʣʶʜʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʨʘʤʦʢ ʧʨʦʮʝʜʫʨ, ʩʣʦʞʥʦʩʪʴʶ ʧʦʜʛʦʪʦʚʢʠ ʵʢʩʧʝʨʪʦʚ ʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʥʦ ʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦ, ʥʝ ʧʨʦʨʘʙʦʪʘʥʥʦʡ ʜʦ ʢʦʥʮʘ 

ʥʦʨʤʘʪʠʚʥʦïʧʨʘʚʦʚʦʡ ʙʘʟʦʡ. ʅʘʧʨʠʤʝʨ, ʧʝʨʝʯʝʥʴ ʜʦʢʫʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʠ ʧʨʘʚʠʣʘ 

ʠʭ ʟʘʧʦʣʥʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ɻʆʉʊ ʈ 51000.4-2011 çʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʘʢʢʨʝʜʠʪʘʮʠʠ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡè (3) ʠ ʚ ʧʨʠʢʘʟʝ ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʦʪ 

30.05.2014 ˉ326 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʂʨʠʪʝʨʠʝʚ ʘʢʢʨʝʜʠʪʘʮʠʠ, ʧʝʨʝʯʥʷ ʜʦʢʫʤʝʥʪʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʷʚʠʪʝʣʷ, ʘʢʢʨʝʜʠʪʦʚʘʥʥʦʛʦ ʣʠʮʘ ʢʨʠʪʝʨʠʷʤ ʘʢʢʨʝʜʠʪʘʮʠʠ, 

ʠ ʧʝʨʝʯʥʷ ʜʦʢʫʤʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢʦʪʦʨʳʭ 

ʟʘʷʚʠʪʝʣʷʤʠ, ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʤʠ ʣʠʮʘʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʨʠʪʝʨʠʷʤ 

ʘʢʢʨʝʜʠʪʘʮʠʠè (2). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʝʡʩʪʚʫʶʪ ʦʙʘ ʵʪʠ ʜʦʢʫʤʝʥʪʘ. 

 

ʆʪʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ ʘʢʢʨʝʜʠʪʘʮʠʠ ʪʨʝʙʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʮʝʣʦʤʫ ʨʷʜʫ ʢʨʠʪʝʨʠʝʚ, ʚ ʪʦʤ ʯʠʩʣʝ, ʢʘʩʘʶʱʠʭʩʷ ʧʝʨʩʦʥʘʣʘ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. 

ʇʨʠʢʘʟ ˉ326 ʫʩʪʘʥʘʚʣʠʚʘʝʪ, ʯʪʦ ʚʩʝ ʨʘʙʦʪʥʠʢʠ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚ 

ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʧʦ ʧʦʜʪʚʝʨʞʜʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʩʣʝʜʫʶʱʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ (2): 

ï ʦʙʣʘʜʘʪʴ ʟʥʘʥʠʷʤʠ ʠ ʥʘʚʳʢʘʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʠʭ ʜʦʣʞʥʦʩʪʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ; 

ï ʠʤʝʪʴ ʜʠʧʣʦʤʳ ʦ ʩʨʝʜʥʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ, ʚʳʩʰʝʤ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦ ʧʨʦʬʠʣʶ, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʣʘʩʪʠ ʘʢʢʨʝʜʠʪʘʮʠʠ, 

ʫʢʘʟʘʥʥʦʡ ʚ ʟʘʷʚʢʝ; 

ï ʠʤʝʪʴ ʩʪʘʞ ʨʘʙʦʪʳ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʦʪ 3-ʭ ʣʝʪ ʠ ʚʳʰʝ. 

 

ʇʨʠ ʵʪʦʤ ʢ ʚʳʧʦʣʥʝʥʠʶ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʨʘʙʦʪ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʚʣʝʢʘʪʴ ʣʠʮ, ʥʝ 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʥʦ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʢʦʥʪʨʦʣʷ ʩʦ 

ʩʪʦʨʦʥʳ ʩʦʪʨʫʜʥʠʢʦʚ ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʩʪʘʞʝʤ.  
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ɺʩʝ ʜʘʥʥʳʝ ʦ ʧʝʨʩʦʥʘʣʝ ʚʥʦʩʷʪʩʷ ʚ ʦʜʥʦ ʠʟ ʧʨʠʣʦʞʝʥʠʡ ʢ ʟʘʷʚʢʝ ʥʘ ʘʢʢʨʝʜʠʪʘʮʠʶ ʧʦ 

ʬʦʨʤʝ, ʫʪʚʝʨʞʜʝʥʥʦʡ ɻʆʉʊ ʈ 51000.4-2011 (3), ʢʦʪʦʨʘʷ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

 
ʌʘʤʠʣʠʷ, 

ʠʤʷ, ʦʪʯʝʩʪʚʦ 

ɺʳʧʦʣʥʷʝʤʘʷ 

ʬʫʥʢʮʠʷ, 

ʧʨʦʚʦʜʠʤʦʝ 

ʠʩʧʳʪʘʥʠʝ 

ʆʙʨʘʟʦʚʘʥʠʝ 

(ʥʘʠʤʝʥʦʚʘʥʠʝ 

ʫʯʝʙʥʦʛʦ 

ʟʘʚʝʜʝʥʠʷ, ʛʦʜ 

ʦʢʦʥʯʘʥʠʷ, 

ʢʚʘʣʠʬʠʢʘʮʠʷ 

ʧʦ ʜʠʧʣʦʤʫ) 

ʇʨʘʢʪʠʯʝʩʢʠʡ 

ʦʧʳʪ 

ʉʧʝʮʠʘʣʴʥʘʷ 

ʧʦʜʛʦʪʦʚʢʘ, 

ʧʦʚʳʰʝʥʠʝ 

ʢʚʘʣʠʬʠʢʘʮʠʠ, 

ʠʥʬʦʨʤʘʮʠʷ 

ʦʙ ʘʪʪʝʩʪʘʮʠʠ 

(ʨʝʛʠʩʪʨʘʮʠʠ 

ʵʢʩʧʝʨʪʘ) 

ʇʨʠʤʝʯʘʥʠʝ 

      

 

ɺ ʧʨʠʤʝʯʘʥʠʠ ʩʣʝʜʫʝʪ ʫʢʘʟʳʚʘʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʜʨʫʛʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʧʨʠʚʣʝʢʘʝʤʳʭ 

ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʠʩʧʳʪʘʥʠʷʭ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʢʦʪʦʨʳʝ 

ʦʙʷʟʘʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʦʣʦʞʝʥʠʷʤ ɻʆʉʊ ʀʉʆ/ʄʕʂ 17025-2009 çʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʠ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡè (4) ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʋʢʘʟʫ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ˉ86 çʆ ʝʜʠʥʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʘʢʢʨʝʜʠʪʘʮʠʠè 

(1). 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʝʜʠʥʳʭ ʢʨʠʪʝʨʠʝʚ ʘʢʢʨʝʜʠʪʘʮʠʠ ʥʝ 

ʦʪʤʝʥʷʝʪ ʜʝʡʩʪʚʠʝ ɻʆʉʊ ʀʉʆ/ʄʕʂ17025-2009 çʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʠ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡè, ʧʦʩʢʦʣʴʢʫ ʢʨʠʪʝʨʠʠ ʷʚʣʷʶʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ 

ʜʦʧʦʣʥʝʥʠʝʤ ʜʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʟʘʢʦʥʘ ˉ102 çʆʙ ʦʙʝʩʧʝʯʝʥʠʠ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡè (5). 

ɺ ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 17025-2009 ʫʩʪʘʥʦʚʣʝʥʳ ʦʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʣʘʙʦʨʘʪʦʨʠʡ, ʚʢʣʶʯʘʷ ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ, ʠʩʧʳʪʘʥʠʷ ʠ ʢʘʣʠʙʨʦʚʢʫ. ɼʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʩʦʜʝʨʞʠʪ 

ʪʨʝʙʦʚʘʥʠʷ, ʢʘʢ ʢ ʩʠʩʪʝʤʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢ ʠ ʢ ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʣʘʙʦʨʘʪʦʨʠʡ, 

ʦʜʥʘʢʦ ʪʨʝʙʦʚʘʥʠʷ ʥʦʩʷʪ ʨʘʤʦʯʥʳʡ, ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ (4).  

ʅʘʧʨʠʤʝʨ, ʚ ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 17025-2009 ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦ ʪʝʢʩʪʫ ʧʨʠʚʦʜʷʪʩʷ 

ʧʨʠʤʝʯʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʠʣʠ ʧʦʷʩʥʝʥʠʡ (4). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʘʪʪʝʩʪʘʪʝ ʘʢʢʨʝʜʠʪʘʮʠʠ ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ 

ʦʨʛʘʥ ʧʦ ʦʮʝʥʢʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ ʀʉʆ/ʄʕʂ 17025-2009, 

ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʩʘʤʦʡ ʧʨʦʮʝʜʫʨʳ ʵʢʩʧʝʨʪʳ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʇʨʠʢʘʟʦʤ ˉ326. 

 

ʇʦʚʩʝʤʝʩʪʥʦʝ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʜʣʷ ʈʦʩʩʠʠ ʞʝʩʪʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʪʨʫʜʥʦʩʪʠ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʘʢʢʨʝʜʠʪʘʮʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʩʪʘʨʘʥʠʷ, ʧʨʠʣʘʛʘʝʤʳʝ 

ʩʦʪʨʫʜʥʠʢʘʤʠ ʈʦʩʘʢʢʨʝʜʠʪʘʮʠʠ, ʩʦʟʜʘʶʪ ʥʝʛʘʪʠʚʥʫʶ ʠ ʪʨʝʚʦʞʥʫʶ ʦʙʩʪʘʥʦʚʢʫ. ʅʝʢʦʪʦʨʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʮʝʜʫʨ ʚ ʧʨʦʮʝʩʩʝ ʦʢʘʟʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʫʩʣʫʛʠ 

(ʘʢʢʨʝʜʠʪʘʮʠʠ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ) ʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʥʝʡ ʜʦ ʩʠʭ ʧʦʨ ʧʦʜʨʦʙʥʦ ʥʝ 

ʧʨʦʧʠʩʘʥʳ ʚ ʜʦʢʫʤʝʥʪʘʭ. ʋ ʢʘʞʜʦʡ ʠʟ ʩʪʦʨʦʥ ʧʨʦʮʝʩʩʘ ʥʘʯʠʥʘʶʪ ʧʨʝʚʘʣʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʮʝʣʠ: ʫ ʦʜʥʠʭ ð ʧʨʠʟʥʘʥʠʝ ʘʢʢʨʝʜʠʪʘʮʠʠ, ʧʨʦʚʦʜʠʤʦʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʟʘ ʨʫʙʝʞʦʤ, ʞʝʩʪʢʦʝ 

ʩʦʙʣʶʜʝʥʠʝ ʢʨʠʪʝʨʠʝʚ ʘʢʢʨʝʜʠʪʘʮʠʠ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʧʦ ʦʮʝʥʢʝ 

ʩʦʦʪʚʝʪʩʪʚʠʷ, ʘ ʫ ʜʨʫʛʠʭ ð ʧʦʣʫʯʝʥʠʝ ʘʪʪʝʩʪʘʪʘ ʘʢʢʨʝʜʠʪʘʮʠʠ ʠ ʨʘʙʦʪʘ ʙʝʟ ʧʝʨʝʙʦʝʚ ʠ 

ʧʨʦʩʪʦʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʜʦʚʦʣʴʥʦ ʥʝʣʝʛʢʦ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ 

ʧʨʦʮʝʩʩʘ, ʥʦ ʜʦʩʪʠʯʴ ʫʩʧʝʭʘ ʤʦʞʥʦ ʪʦʣʴʢʦ ʩʦʚʤʝʩʪʥʳʤ ʪʨʫʜʦʤ ʠ ʚʥʝʜʨʝʥʠʝʤ ʚ ʧʨʘʢʪʠʢʫ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ, ʪʦʛʜʘ ʥʘ ʚʳʭʦʜʝ ʧʦʣʫʯʠʪʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʢʘʯʝʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʘʷ 

ʧʨʦʜʫʢʮʠʷ, ʜʦʩʪʦʡʥʘʷ ʧʨʝʜʩʪʘʚʣʷʪʴ ʈʦʩʩʠʶ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʠ ʚʥʝʰʥʝʤ ʨʳʥʢʘʭ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʪʁʩʷ ʚʦʧʨʦʩʳ ʧʝʨʩʧʝʢʪʠʚ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʪʦʧʣʠʚʘ. ʇʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʩʪʨʘʥʝ ʠ 

ʜʘʥʳ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʘʢʞʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʠ ʜʨʫʛʠʝ ʠʩʪʦʯʥʠʢʠ ʧʦʩʪʫʧʣʝʥʠʷ ʵʥʝʨʛʠʠ. ɺ 

ʟʘʢʣʶʯʝʥʠʠ ʘʚʪʦʨʳ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ ʦ ʧʝʨʩʧʝʢʪʠʚʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

 

Abstract. This article discusses the development prospects of new energy sources. This will 

allow to reduce to a certain extent the consumption of organic fuel. The main locations of coal 

deposits in the country and given their characteristics. Also analyzes and other sources of energy 

supply. In conclusion, the authors come to a conclusion about the prospects of this study. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʩʫʨʩʳ, ɻ ʥʝʨʛʝʪʠʢʘ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ, ʫʛʦʣʴ. 

 

Keywords: resources, energy, industry, temperature, coal. 

 

ʊʘʜʞʠʢʠʩʪʘʥ ʛʦʨʥʘʷ ʩʪʨʘʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʚ ʧʨʝʜʛʦʨʴʷʭ ʇʘʤʠʨʘ, 

93% ʝʝ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʶʪ ʛʦʨʳ, ʠ ʣʠʰʴ 7% ʩʦʩʪʘʚʣʷʶʪ ʨʘʚʥʠʥʳ, ʨʝʟʢʦ ʦʪʣʠʯʘʶʱʝʡʩʷ 

ʨʘʩʯʝʪʥʦʡ ʥʘʨʫʞʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘ 

ʥʝʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ, ʟʠʤʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʪʦʨʳʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ ī14 ÁC ʚ ʛʦʨʦʜʝ 

ɼʫʰʘʥʙʝ ʜʦ ī35 ÁC ʚ ʛʦʨʦʜʝ ʄʫʨʛʘʙʝ [1]. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʡʦʥʦʚ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʦʪʘʧʣʠʚʘʶʪʩʷ ʫʛʣʝʤ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʪʚʝʨʜʦʪʦʧʣʠʚʥʳʭ ʫʩʪʘʥʦʚʢʘʭ (ʩʘʥʜʘʣʠʠ, ʙʫʨʞʫʡʢʠ, ʩʘʤʦʜʝʣʴʥʳʝ ʧʝʯʠ ʩ ʢʘʤʝʨʦʡ ʜʣʷ 

ʚʳʧʝʯʢʠ ʭʣʝʙʘ) ʠ ʪ. ʜ. 

ɺʘʞʥʦʝ ʤʝʩʪʦ ʚ ʨʝʰʝʥʠʠ ʪʦʧʣʠʚʥʦïɻ ʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʦʪʚʦʜʠʪʩʷ ʦʩʚʦʝʥʠʶ 

ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʪʦʧʣʠʚʘ. ʅʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʪʦʧʣʠʚʦʤ ʷʚʣʷʝʪʩʷ ʫʛʦʣʴ [2ï4].  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʫʛʦʣʴʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʈʠʩʫʥʢʝ 1, ʘ ʠʭ ʦʩʥʦʚʥʳʝ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʊʘʙʣʠʮʝ. 
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ʈʠʩʫʥʦʢ 1. ʂʘʨʪʘ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

 

 

ʊʘʙʣʠʮʘ. 

ʆʉʅʆɺʅʓɽ ʊɽʇʃʆʌʀɿʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ ʋɻʃɽʁ [2] 

 ̄
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʊʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ, 

ʢɼʞ/ʢʛ 
ɺʣʘʞʥʦʩʪʴ, % ɿʦʣʴʥʦʩʪʴ, % 

ɺʳʭʦʜ ʣʝʪʫʯʠʭ 

ʚʝʱʝʩʪʚ, % 

1. ʍʘʢʠʤʠ 27017õ32573 5,2õ17,4 4,8 õ 19,7 26,8 õ 46,9 

2. ʌʘʥï̫ ʛʥʦʙ 3226 0,35õ1,88 3,9 õ 24,5 23,1 õ 36,9 

3. ʉʘʡʷʪ 30919 4,9 32,3 3,0 õ 5,0 

4. ɿʠʜʜʠ 28085õ32175 3,4õ10,2 12,6 õ 33,7 4,9 õ 25,8 

5. ʄʠʸʥʘʜʫ 35026 1,1 11,1 õ 30 4,9 õ 25,8 

6. ʈʘʚʥʦʫ 31694 0,3õ9,6 6,3 õ 34,8 29,3 õ 38,3 

7. ʅʘʟʘʨïɸʡʣʦʢ 35145 0,78õ4,66 1,2 õ 4,2 32,4 

8. ʐʫʨʘʙ 27964 13,1 12,5 34,8 

 

ʆʙʱʠʡ ʦʙʲʝʤ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʩʦʩʪʘʚʣʷʝʪ 4 ʤʠʣʣʠʘʨʜʘ 500 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ. ʇʦʩʣʝ ʨʘʩʧʘʜʘ ʉʦʶʟʘ, ʟʘ ʧʝʨʚʳʝ ʪʨʠ ʤʝʩʷʮʘ 

2012 ʛʦʜʘ ʦʙʲʝʤ ʜʦʙʳʯʠ ʫʛʣʷ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʫʚʝʣʠʯʠʣʩʷ 2,65 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʘʥʘʣʦʛʠʯʥʳʤ ʧʝʨʠʦʜʦʤ ʧʨʦʰʣʦʛʦ ʛʦʜʘ. ʊʘʢ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ ʰʘʭʪʝʨʳ ʜʦʙʳʣʠ (ʧʦ ʜʘʥʥʳʤ 

ʦʪʜʝʣʘ ʩʪʘʪʠʩʪʠʢʠ) ʚ ʧʝʨʚʦʤ ʢʚʘʨʪʘʣʝ 53 ʪʳʩʷʯ 400 ʪʦʥʥ ʫʛʣʷ ʠʟ ʥʠʭ 41 ʪʳʩʷʯʠ 500 ʪʦʥʥ, ʘ 

ʙʫʨʦʛʦ 11 ʪʳʩʷʯ 900 ʪʦʥʥ. 
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ʈʠʩʫʥʦʢ 2. ɼʫʰʘʥʙʠʥʩʢʘ ̫ʊʕʎ. 

 

ɼʫʰʘʥʙʠʥʩʢʘ ̫ ʊʕʎ ʨʘʙʦʪʘʝʪ ʥʘ ʛʘʟʦʦʙʨʘʟʥʦʤ ʠ ʞʠʜʢʦʤ ʪʦʧʣʠʚʝ [5]. ɺ ʛʦʨʦʜʝ 

ʧʦʩʪʨʦʝʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ɼʊʕʎ-2 ʥʘ 150 ʄɺʪ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʪʦʨʦʡ 

ʦʯʝʨʝʜʠ ɼʊʕʎ-2 ʥʘ 300 ʄɺʪ. ɺʩʝ ʥʦʚʳʝ ʘʛʨʝʛʘʪʳ ʫʢʘʟʘʥʥʦʡ ʪʝʧʣʦʵʣʝʢʪʨʦʮʝʥʪʨʘʣʠ ʨʘʙʦʪʘʶʪ 

ʥʘ ʪʚʝʨʜʦʤ ʪʦʧʣʠʚʝ. ʇʦʵʪʦʤʫ ʦʙʲʝʤ ʜʦʙʳʯʠ ʫʛʣʷ ʚʦʟʨʘʩʪʘʝʪ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ.  

ʅʘʯʠʥʘʷ ʩ 2007 ʛʦʜʘ, 154 ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʊʘʜʞʠʢʠʩʪʘʥʘ ʧʝʨʝʰʣʠ ʥʘ 

ʫʛʦʣʴ. ʉʫʤʤʘʨʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʝʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 205 ʪʳʩʷʯ 

ʪʦʥʥ. ʂʨʫʧʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤ ʫʛʣʷ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʜʦʤʦʭʦʟʷʡʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ɿʜʝʩʴ ʫʛʦʣʴ ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʦʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʧʣʝʥʠʷ [6]. 

 ʂʨʦʤʝ ʫʛʣʷ, ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʤʦʞʝʪ ʟʘʥʷʪʴ ʛʠʜʨʦʪʝʨʤʘʣʴʥʘʷ ʵʥʝʨʛʠʷ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʘʷ ʠ ʢʘʢ ʙʳ ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ 

ʩʘʤʦʡ ʧʨʠʨʦʜʦʡ ʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. 

ɹʦʣʴʰʘʷ ʯʘʩʪ ɹʛʝʦʪʝʨʤʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʇʘʤʠʨʝ.  

ʂ ʠʩʪʦʯʥʠʢʘʤ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʦʪʥʦʩʷʪʩʷ ʧʦʜʟʝʤʥʳʝ ʠʩʪʦʯʥʠʢʠ ʛʦʨʷʯʝʡ ʚʦʜʳ ʠ 

ʧʘʨʘ, ʘ ʪʘʢʞʝ ʛʦʨʷʯʠʝ ʩʫʭʠʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ, ʥʘʟʳʚʘʝʤʳʝ ʧʝʪʨʦʪʝʨʤʘʣʴʥʳʤʠ ʚʦʜʘʤʠ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʚʦʝʥʠʝ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʠʜʝʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʦ ʧʫʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʨʷʯʠʭ ʚʦʜ ʠ ʧʘʨʦʚ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ ʩ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʦʪ ʥʝʩʢʦʣʴʢʠʭ 

ʜʝʩʷʪʢʦʚ ʛʨʘʜʫʩʦʚ ʠ ʙʦʣʝʝ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠ çʯʠʩʪʳʭè ʠ ʧʦʚʩʝʤʝʩʪʥʦ ʜʦʩʪʫʧʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʩʠʩʪʝʤ ʪʝʧʣʦʭʣʘʜʦʩʥʘʙʞʝʥʠʷ ʟʜʘʥʠʡ 

ʠ ʩʦʦʨʫʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʪʝʧʣʦ ʛʨʫʥʪʘ ʚʝʨʭʥʠʭ ʩʣʦʝʚ ʟʝʤʣʠ. 

ʍʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩʣʦʝʚ ʛʨʫʥʪʘ ʟʘʧʘʟʜʳʚʘʶʪ 

ʚʦ ʚʨʝʤʝʥʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʛʣʫʙʠʥʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʛʨʫʥʪʝ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʥʘʠʙʦʣʝʝ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ 

ʛʦʜʘ. ʊʘʢ ʜʣʷ ʛʦʨʦʜʘ ɼʫʰʘʥʙʝ ʥʘ ʛʣʫʙʠʥʝ 1 ʤ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʫʥʪʘ ʣʝʪʦʤ ʩʦʩʪʘʚʣʷʝʪ +12 ÁC, ʘ 

ʟʠʤʦʡ +9 ÁC. 
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ʇʦ ʦʮʝʥʢʘʤ ʠʟʜʘʥʠʷ çɸʪʣʘʩ ʤʠʨʦʚʦʡ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ hydropower & damsè, ʧʦ 

ʫʜʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʟʘʧʘʩʦʚ ʛʠʜʨʦʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʊʘʜʞʠʢʠʩʪʘʥ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ 

ʤʠʨʝ, ʘ ʧʦ ʘʙʩʦʣʶʪʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ (300 ʤʣʨʜ. ʢɺʪïʯ ʚ ʛʦʜ) ð ʚʦʩʴʤʦʝ. 

ɽʞʝʛʦʜʥʦ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʦʣʝʝ 20 ʤʣʨʜ. ʢɺʪïʯ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʥʦ, ʪʝʤ 

ʥʝ ʤʝʥʝʝ, ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʠʩʧʳʪʳʚʘʝʪ ʜʝʬʠʮʠʪ ʚ ʦʙʲʝʤʝ ʜʦ 5 ʤʣʨʜ. ʢɺʪïʯ. ʉʦʛʣʘʩʥʦ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʢ 2015 ʛʦʜʫ ʚʳʨʘʙʦʪʢʘ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʜʦʣʞʥʘ ʩʦʩʪʘʚʠʪʴ ʙʦʣʝʝ 35 ʤʣʨʜ. ʢɺʪïʯ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʪʘʣʦ ʫʜʝʣʷʪʴʩʷ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʵʥʝʨʛʠʠ ʉʦʣʥʮʘ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤ ʨʦʩʪʦʤ ʩʪʦʠʤʦʩʪʠ ʪʦʧʣʠʚʘ, ʘ ʪʘʢʞʝ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʦʭʨʘʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʉʦʣʥʝʯʥʳʝ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʠ ʦʪʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ; ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʜʢʣʶʯʝʥʠʷ ʫʩʪʘʥʦʚʢʠ ʢ ʵʥʝʨʛʦʩʠʩʪʝʤʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʨʘʡʦʥʝ, 

ʚʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ, ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʜʣʠʪʝʣʴʥʳʡ ʨʝʩʫʨʩ ʨʘʙʦʪʳ ʚʦ ʚʩʝʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʥʝʟʘʚʠʩʠʤʦʩʪʴ 

ʢ. ʧ. ʜ. ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʦʪ ʚʝʣʠʯʠʥʳ ʛʝʥʝʨʠʨʫʝʤʦʡ ʤʦʱʥʦʩʪʠ, 

ʘʚʪʦʥʦʤʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ ʠ ʥʠʟʢʘʷ 

ʤʝʪʘʣʣʦʝʤʢʦʩʪʴ. 

ʆ ʚʦʟʤʦʞʥʳʭ ʤʘʩʰʪʘʙʘʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʫʤʤʘʨʥʳʡ ʛʦʜʦʚʦʡ ʧʨʠʭʦʜ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

ɿʥʘʯʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ʛʦʜʦʚʦʡ ʨʘʜʠʘʮʠʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʩʦʩʪʘʚʣʷʝʪ 1750,4ï1614,0 ʢɺʪ ʯ/ʤ2 

ɿʥʘʯʝʥʠʝ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʦʣʥʝʯʥʦʛʦ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʦʙʫʩʣʘʚʣʠʚʘʶʪʩʷ ʪʝʤ, ʯʪʦ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʠʟʢʦ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʪʝʧʣʘ 

ʨʘʩʭʦʜʫʝʪʩʷ ʦʢʦʣʦ 30% ʮʝʥʥʝʡʰʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʧʦʵʪʦʤʫ ʩʪʘʥʦʚʠʪʩʷ ʚʝʩʴʤʘ 

ʚʘʞʥʦʡ ʟʘʤʝʥʘ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʤʝʣʢʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩʦʣʥʝʯʥʳʤ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʝʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʪʫʱʠʤʠ ʚ ʮʝʥʝ ʥʝʬʪʴ ʁʠ ʧʨʠʨʦʜʥʳʤ 

ʛʘʟʦʤ, ʜʘʥʥʳʝ ʚʠʜ r ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ ʙʳʣʠ ʧʨʠʟʥʘʥʳ ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʠ 

ʨʝʥʪʘʙʝʣʴʥʳʤʠ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ.  
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ɸʥʥʦʪʘʮʠʷ. ɺʦʜʦʩʪʦʡʢʠʝ ʛʠʧʩʦʚʳʝ ʚʷʞʫʱʠʝ ð ʛʠʧʩʦʚʳʝ ʚʷʞʫʱʠʝ, ʩʧʦʩʦʙʥʳʝ 

ʪʚʝʨʜʝʪʴ ʚʦ ʚʣʘʞʥʦʡ ʩʨʝʜʝ. ʇʨʠʤʝʥʷʶʪʩʷ ʚ ʙʦʣʴʰʦʤ ʩʧʝʢʪʨʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʤʦʥʪʘʞʥʳʭ 

ʨʘʙʦʪ, ʦʪ ʦʙʳʯʥʳʭ ʰʪʫʢʘʪʫʨʦʢ ʜʦ ʚʥʝʜʨʝʥʠʷ ʠʭ ʚ ʩʦʩʪʘʚ ʚʦʜʦʩʪʦʡʢʠʭ ʙʝʪʦʥʦʚ ʠ ʨʘʩʪʚʦʨʦʚ.  

ɺʦʜʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʝʪ ʥʘ ʛʠʧʩʦʚʳʝ ʚʷʞʫʱʠʝ. ʇʨʠ ʠʭ ʧʨʠʤʝʥʝʥʠʠ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʜʘʞʝ ʚʦ ʚʣʘʞʥʦʡ ʩʨʝʜʝ, ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʥʠʞʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʠ 

ʘʜʛʝʟʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʉʧʦʩʦʙʥʦʩʪʴ ʚʦʜʦʩʪʦʡʢʠʭ ʛʠʧʩʦʚʳʭ ʚʷʞʫʱʠʭ ʢ ʩʪʦʡʢʦʩʪʠ 

ʨʘʟʨʫʰʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜʳ ʠ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʠʪʝʣʴʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ ʛʠʧʩʦʚʳʤʠ ʚʷʞʫʱʠʤʠ. ʉ ʨʦʩʪʦʤ ʩʧʨʦʩʘ ʥʘ 

ʪʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʦʚʳʰʘʝʪʩʷ ʮʝʥʘ ʥʘ ʩʳʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʫ ʧʨʦʙʣʝʤʫ ʨʝʰʘʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʠʧʩʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʦʪʭʦʜʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʦʜʦʩʪʦʡʢʠʭ ʛʠʧʩʦʚʳʭ ʚʷʞʫʱʠʭ ʨʝʰʘʝʪ ʪʘʢʠʝ 

ʧʨʦʙʣʝʤʳ, ʢʘʢ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʵʢʦʥʦʤʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʩʳʨʴʝ ʠ 

ʧʦʚʳʰʝʥʠʷ ʧʨʝʜʣʦʞʝʥʠʷ ʪʘʢʦʛʦ ʚʠʜʘ ʚʷʞʫʱʠʭ. 

 

Abstract. Waterproof gypsum binders ð gypsum binders, able to harden in a moist 

environment. They are used in a wide range of construction and installation works, from 

conventional plasters to their incorporation into waterproof concrete and mortar. 

Water adversely affects gypsum binders. When applied and operated, even in a humid 

environment, a significant reduction in strength and adhesion characteristics is observed. The ability 

of water-resistant gypsum binders to permanent exposures to the destructive properties of water and 

aqueous solutions is a distinctive feature, compared to conventional gypsum binders. With the 

growth in demand for such materials, the price of raw materials for production increases. This 

problem is solved by the use of industrial waste with a high content of gypsum. 

The use of waste in the production of waterproof gypsum binders solves such problems as 

environmental pollution, saving money for raw materials and increasing the supply of this kind of 

binders. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʧʩʦʚʳʝ ʚʷʞʫʱʠʝ, ʛʠʧʩ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ, ʚʦʜʦʩʪʦʡʢʦʩʪʴ. 
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ɻʠʧʩ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ 

ʦʧʨʘʚʜʳʚʘʝʪʩʷ ʙʳʩʪʨʳʤ ʥʘʙʦʨʦʤ ʧʨʦʯʥʦʩʪʠ ʙʝʟ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ. ʀ ʦʜʥʘ ʠʟ ʘʢʪʫʘʣʴʥʳʭ 

ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʝʛʦ ʥʠʟʢʘʷ ʚʦʜʦʩʪʦʡʢʦʩʪʴ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʛʠʧʩʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʚʣʘʛʠ. ɽʝ 

ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʠʪ ʨʘʩʰʠʨʠʪʴ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʛʠʧʩʘ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʚ ʙʝʪʦʥʘʭ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ (ʇʆ) ʧʦʤʦʛʘʝʪ ʧʦʚʳʩʠʪʴ ʚʦʜʦʩʪʦʡʢʦʩʪʴ ʛʠʧʩʦʚʳʭ 

ʚʷʞʫʱʠʭ, ʢ ʪʦʤʫ ʞʝ ʧʨʠ ʵʪʦʤ ʨʝʰʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚ ʢʘʢ 

ʧʨʦʤʳʰʣʝʥʥʳʭ, ʪʘʢ ʠ ʧʠʱʝʚʳʭ.  

ɻʠʧʩʦʮʝʤʝʥʪʥʦïʧʫʮʮʦʣʘʥʦʚʳʝ ʚʷʞʫʱʠʝ (ɻʎʇɺ) ð ʵʪʦ ʦʜʥʦʨʦʜʥʘʷ ʩʤʝʩʴ, ʩʦʩʪʦʷʱʘʷ 

ʠʟ ʛʠʧʩʦʚʦʛʦ ʚʷʞʫʱʝʛʦ (50...65%) ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ (15...25%) ʠ ʘʢʪʠʚʥʦʡ ʤʠʥʝʨʘʣʴʥʦʡ 

ʜʦʙʘʚʢʦʡ (20...30%).  

ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʫʢʘʟʘʥ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ [1]. ɺ ʢʘʯʝʩʪʚʝ ʇʆ ʧʨʠʤʝʥʷʝʪʩʷ 

ʩʠʣʠʢʘʛʝʣʴ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʪʭʦʜʦʤ ʦʩʫʰʢʠ ʧʨʠʛʦʜʥʦʛʦ ʛʘʟʘ ʧʝʨʝʜ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ 

(ʦʪʭʦʜ ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ), ʚ ʠʪʦʛʝ ʠʜʝʪ ʢʘʢ ʚʪʦʨʠʯʥʳʡ ʤʠʥʝʨʘʣʴʥʳʡ ʨʝʩʫʨʩ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʉʫʱʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚ ʪʦʤ, ʯʪʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʛʠʜʨʦʘʢʪʠʚʘʮʠʷ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ (ʇʎ) ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʇɸɺ. 

 
ʊʘʙʣʠʮʘ 1.  

ʇʈʀʄɽʈʅʆɽ ʉʆʆʊʅʆʐɽʅʀɽ ʂʆʄʇʆʅɽʅʊʆɺ ɻʎʇɺ 

ʤʘʪʝʨʠʘʣ ʤʘʩ. ʯʘʩʪʝʡ % 

ʇʎ 6ï22 

ʇʦʣʫʚʦʜʥʳʡ ʛʠʧʩ 40ï66 

ʇʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʦʝ ʚʝʱʝʩʪʚʦ 0,05ï0,25 

ʂʘʨʙʦʥʘʪ ʱʝʣʦʯʥʦʛʦ ʤʝʪʘʣʣʘ 0,05ï0,2 

ʉʠʣʠʢʘʛʝʣʴ 4ï10 

ɺʦʜʘ 1,55ï49,9 

 

ɺ ʠʪʦʛʝ ʧʦʚʳʰʘʝʪʩʷ ʧʨʦʯʥʦʩʪʥʳʝ ʬʘʢʪʦʨʳ, ʩʢʦʨʦʩʪʴ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʦʜʦʩʪʦʡʢʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ ʩʪʦʡʢʦʩʪʴ ɻʎʇɺ ʚʦ ʚʣʘʞʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʘʢ ʞʝ 

ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʧʦʜ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʜʝʡʩʪʚʠʝʤ ʚʣʘʛʠ. 

ʂʦʤʧʦʟʠʮʠʦʥʥʳʝ ʛʠʧʩʦʚʳʝ ʚʷʞʫʱʠʝ (ʂɻɺ) ʧʦʣʫʯʘʶʪ ʩʤʝʰʠʚʘʥʠʝʤ ʛʠʧʩʦʚʦʛʦ 

ʚʷʞʫʱʝʛʦ (60é80%) ʩ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʤ ʤʦʜʠʬʠʢʘʪʦʨʦʤ. ʂɻɺ ʩʯʠʪʘʶʪʩʷ ɻʎʇɺ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ. 

ʆʜʠʥ ʠʟ ʇʆ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʩʧʠʩʢʝ ʣʠʪʝʨʘʪʫʨʳ [2]. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʢʨʝʤʥʠʡʩʦʜʝʨʞʘʱʠʭ ʇʆ (ʂʇʆ) ʚ ʢʘʯʝʩʪʚʝ ʧʫʮʮʦʣʘʥʦʚʦʡ ʜʦʙʘʚʢʠ ʚ ʩʦʩʪʘʚʝ ʂɻɺ, ʪʘʢʠʝ, ʢʘʢ 

ʧʝʨʣʠʪʦʚʘʷ ʧʳʣʴ (ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʩʧʫʯʝʥʥʦʛʦ ʧʝʨʣʠʪʘ) (ʇʇ), ʧʳʣʴ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ ʦʙʞʠʛʦʚʦʡ ʧʝʯʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʝʨʘʤʟʠʪʘ (ʂʇ), ʧʝʨʝʨʘʙʦʪʘʥʥʳʡ ʦʪʩʝʚ 

ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʙʝʪʦʥʘ (ʪʨʦʪʫʘʨʥʘʷ ʧʣʠʪʢʘ). ʕʪʠ ʤʠʥʝʨʘʣʴʥʳʝ ʜʦʙʘʚʢʠ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ SiO2, ʧʦʵʪʦʤʫ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʦʩʪʘʚʝ ʂɻɺ ʚ ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʥʦʡ 

ʤʠʥʝʨʘʣʴʥʦʡ ʜʦʙʘʚʢʠ (ɸʄɼ) ʚ ʨʘʟʤʝʨʝ 10ï20 %. 

   ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʣʠʪʦʚʦʡ ʧʳʣʠ ʥʝ ʙʦʣʝʝ 10% ʧʦʚʳʰʘʝʪ ʧʨʦʯʥʦʩʪʴ ʠ ʚʦʜʦʩʪʦʡʢʦʩʪʴ 

ɻɺ. 
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ʊʘʙʣʠʮʘ 2. 

ɺʀɼʓ ʇʆ, ʇʈʀʄɽʅʗɽʄʓʍ ɼʃʗ ʇʈʆʀɿɺʆɼʉʊɺɸ ɺɻɺ 

 ̄
ʅʘʟʚʘʥʠʝ ʇʆ (ʚʠʜ), 

ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʇʆ 

ʆʧʠʩʘʥʠʝ 

ʢʦʤʧʦʥʝʥʪʦʚ 

ʆʧʠʩʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ 

ɺʣʠʷʥʠʝ ʥʘ 

ʚʦʜʦʩʪʦʡʢʦʩʪʴ, 

ʧʨʦʯʥʦʩʪʴ, 

ʢʦʵʬʬʠʮʠʝʥʪ 

ʨʘʟʤʷʛʯʝʥʠʷ 

1 

ʆʪʨʘʙʦʪʘʥʥʳʡ 

ʩʠʣʠʢʘʛʝʣʴ ʠ 

ʛʠʜʨʦʢʩʠʜ ʢʘʣʴʮʠʷ, 

[1] 

ʂʨʝʤʥʠʝʚʘʷ ʢʠʩʣʦʪʘ 

(SiO2) 

ʆʩʫʱʝʩʪʚʣʝʥʠʝ 

ʛʠʜʨʦʘʢʪʠʚʘʮʠʠ 

ʇʎ, ʩʚʷʟʳʚʘʥʠʝ 

CaO, 

ʫʤʝʥʴʰʝʥʠʝ ʝʛʦ 

ʢʦʣïʚʘ 

ʇʦʚʳʰʝʥʠʝ 

ʚʦʜʦʩʪʦʡʢʦʩʪʠ ʠ 

ʧʨʦʯʥʦʩʪʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʨʘʟʤʷʛʯʝʥʠʷ ʚ ʨʘʟʳ 

2 

ʇʝʨʝʨʘʙʦʪʘʥʥʳʡ 

ʦʪʩʝʚ 

ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ 

ʙʝʪʦʥʘ, [2] 

ʑʝʙʝʥʴ, ʤʝʣʢ. ʧʝʩʦʢ, 

ʢʚʘʨʮ 50ï55%, ʦʢʩʠʜ 

ʢʘʣʴʮʠʷ 35ï40%, 

ʦʢʩʠʜ ʘʣʶʤʠʥʠʷ 5%, 

ʦʢʩʠʜ ʞʝʣʝʟʘ 4% 

ʆʙʣʘʜʘʷ 

ʚʪʦʨʠʯʥʳʤʠ 

ʚʷʞʫʱʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, 

ʩʦʟʜʘʶʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʮʝʥʪʨʳ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ 

ʋʚʝʣʠʯʝʥʠʝ ʚ ʨʘʟʳ 

ʚʦʜʦʩʪʦʡʢʦʩʪʠ, 

ʧʨʦʯʥʦʩʪʠ, ʢʦʵʬ. 

ʨʘʟʤʷʛʯʝʥʠʷ 

3 ʂʇ, [2] 

ʉʚʦʙʦʜʥʳʡ 

ʢʨʝʤʥʝʟʝʤ, 

ʤʝʪʘʢʘʦʣʠʥ, 

ʘʤʦʨʬʥʘʷ ʬʘʟʳ 

ʦʙʦʞʞʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ 

5 
ʌʦʩʬʦʛʠʧʩ (ʌɻ), 

[3] 

ɻʠʧʩ 80ï98%, 

ʧʨʠʤʝʩʠ ʬʦʩʬʘʪʦʚ 

ʇʦʜʛʦʪʦʚʢʘ ʠ 

ʦʙʨʘʙʦʪʢʘ ʌɻ, 

ʌʪɻ, ɹɻ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

ɺɻɺ 

ʇʦʣʫʯʝʥʠʝ ʂɻɺ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʧʦʚʳʰʝʥʥʫʶ 

ʚʦʜʦʩʪʦʡʢʦʩʪʴ, 

ʧʨʦʯʥʦʩʪʴ (10ï30 ʄʇʘ), 

ʢʦʵʬ. ʨʘʟʤʷʛʯʝʥʠʷ 

 

ɺʳʚʦʜ: ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ɻɺ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ɻɺ 

ʧʦʚʳʰʝʥʥʦʡ ʚʦʜʦʩʪʦʡʢʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʫʪʠʣʠʟʘʮʠʠ ʩʘʤʠʭ 

ʦʪʭʦʜʦʚ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʚʠʜʦʤ ʇʆ ʷʚʣʷʝʪʩʷ ʩʠʣʠʢʘʛʝʣʴ (ʉɻ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʛʠʜʨʦʢʩʠʜʘ ʢʘʣʴʮʠʷ, ʪʘʢ ʢʘʢ ʩʠʣʠʢʘʛʝʣʴ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʚʦʜʦʩʪʦʡʢʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʚʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʪʦʪʳ ʉɻ, ʘ Ca(OH)2 ʧʦʚʳʰʘʝʪ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ. ʂ ʪʦʤʫ ʞʝ ʜʘʥʥʳʡ 

ʚʠʜ ʇʆ ʥʝ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʨʘʙʦʪʦʢ ʧʝʨʝʜ ʧʨʠʤʝʥʝʥʠʝʤ. ʂʨʝʤʥʠʡʩʦʜʝʨʞʘʱʠʝ 

(ʧʫʮʮʦʣʘʥʦʚʳʝ) ʜʦʙʘʚʢʠ ʪʦʞʝ ʧʦʚʳʰʘʶʪ ʧʨʦʯʥʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʚʦʜʦʩʪʦʡʢʦʩʪʴ, ʥʦ 

ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʝʨʝʜ ʧʨʠʤʝʥʝʥʠʝʤ, ʢʘʢ ʠ ʌɻ, ʌʪɻ ʠ ɹɻ. ʇʨʠʤʝʥʝʥʠʝ 

ʇʆ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʩʠʪʴ ʧʨʦʯʥʦʩʪʴ ʜʦ 30 ʄʇʘ ʠ ʢʦʵʬ. ʚʦʜʦʩʪʦʡʢʦʩʪʠ ʙʦʣʝʝ 0,8. 
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1. ɸʣʴʚʘʨʠʩ ʗ., ɽʨʤʘʢʦʚ ɽ. ʀ. ʉʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ɻʎʇɺ. ʂʫʙɻʊʋ, 2012. 

2. ʉʪʘʨʦʩʪʠʥʘ ʀ. ɺ., ɽʬʨʝʤʦʚ ʈ. ʆ., ʇʦʨʦʞʥʶʢ ɽ. ɺ., ʉʪʘʨʦʩʪʠʥʘ ʖ. ʃ., ʐʘʡʭʠʝʚ ʀ. ɻ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʜʝʬʝʢʪʳ ʚ ʦʜʝʞʜʝ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʣʦʩʣʦʞʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʬʠʛʫʨ. ɺʳʷʚʣʝʥʳ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʣʠʥʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʩʫʱʝʩʪʚʠʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʤʦʜʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʠʟʜʝʣʠʷ ʠ ʦʙʝʩʧʝʯʠʪʴ ʝʛʦ ʭʦʨʦʰʫʶ ʧʦʩʘʜʢʫ ʥʘ ʬʠʛʫʨʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʫʬʘʙʨʠʢʘʪʘ 

ʠʟʜʝʣʠʷ. 

 

Abstract. The article analyzes the most common defects in clothes that appear due to the 

characteristics of individual body shapes. The constructive lines have been identified that allow the 

product to carry out the adjustment of the model structure and to ensure a good landing on the 

figure using semiïfinished products. 
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ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ. 

 

Keywords: semiïfinished products, twoïstage production of garments, nonïstandard figure, 

defects of garments, adjustment of the model construction of garments, sewing technology, design 

of garments. 
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ʢʣʘʩʩʠʯʝʩʢʦʡ ʘʥʪʨʦʧʦʤʝʪʨʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʝʝ 100 ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʪʦʯʝʢ, ʜʣʷ ʥʫʞʜ 

ʰʚʝʡʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʙʦʣʝʝ 20 ʠʟ ʥʠʭ. ʆʪʨʘʩʣʝʚʳʝ 

ʩʪʘʥʜʘʨʪʳ ʥʘ ʨʘʟʤʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 13 ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ 

ʪʦʯʝʢ. ʇʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʞʝʥʩʢʦʡ ʦʜʝʞʜʳ ʷʚʣʷʶʪʩʷ ʪʠʧʦʚʳʝ ʨʘʟʤʝʨʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩ 44 ʧʦ 62 ʨʘʟʤʝʨ ʚʪʦʨʦʡ ʧʦʣʥʦʪʥʦʡ ʛʨʫʧʧʳ. ʇʨʝʜʧʨʠʷʪʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʠʝ ʨʘʟʤʝʨʳ ʧʦʣʴʟʫʶʪʩʷ ʩʧʨʦʩʦʤ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʣʠ 

ʚʳʧʫʩʢʘʪʴ ʠʟʜʝʣʠʝ ʠʣʠ ʚʳʧʦʣʥʷʪʴ ʟʘʢʘʟʳ ʦʧʪʦʚʳʭ ʧʦʢʫʧʘʪʝʣʝʡ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʫʱʝʩʪʚʫʝʪ 5 ʧʦʣʥʦʪʥʳʭ ʛʨʫʧʧ ʞʝʥʩʢʠʭ ʬʠʛʫʨ. ɽʩʣʠ ʙʨʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʠʛʫʨʳ, ʥʝʧʨʘʚʠʣʴʥʫʶ ʦʩʘʥʢʫ, ʨʘʟʥʫʶ ʚʳʩʦʪʫ ʧʣʝʯ ʠ ʜʨʫʛʠʝ, 

ʪʦ ʠʟʜʝʣʠʝ, ʠʟʛʦʪʦʚʣʝʥʥʦʝ ʥʘ ʪʠʧʦʚʫʶ ʬʠʛʫʨʫ, ʤʦʞʝʪ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʦʞʠʜʘʥʠʷ 

ʧʦʢʫʧʘʪʝʣʷ ʚ ʭʦʨʦʰʝʡ ʧʦʩʘʜʢʝ.  

ʈʝʰʝʥʠʝʤ ʟʘʜʘʯʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʭʦʨʦʰʝʡ ʧʦʩʘʜʢʠ ʠʟʜʝʣʠʷ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ 

ʬʠʛʫʨʫ, ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʚ ʤʘʩʩʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ 

ʜʚʫʭʩʪʘʜʠʡʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ʠʟ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ [1ï4].  

ɺ ʨʘʙʦʪʝ ʧʨʠʥʷʪʦ, ʯʪʦ ʧʦʣʫʬʘʙʨʠʢʘʪ ð ʵʪʦ ʠʟʜʝʣʠʝ, ʢʦʪʦʨʦʝ ʧʦʜʚʝʨʛʣʦʩʴ ʧʝʨʚʠʯʥʦʡ 

ʦʙʨʘʙʦʪʢʝ, ʥʦ, ʯʪʦʙʳ ʩʪʘʪʴ ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤ 

ʥʝʦʙʭʦʜʠʤʘ ʢʦʨʨʝʢʮʠʷ ʜʝʪʘʣʝʡ ʠ ʦʧʝʨʘʮʠʡ ʧʦ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ. ɼʣʷ ʵʪʦʛʦ ʚ 

ʠʟʜʝʣʠʠïʧʦʣʫʬʘʙʨʠʢʘʪʝ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʠʧʫʩʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ 

ʧʨʦʠʟʚʝʩʪʠ ʫʩʪʨʘʥʝʥʠʝ ʜʝʬʝʢʪʦʚ ʠʟʜʝʣʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʠʟ-ʟʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʬʠʛʫʨʳ ʪʠʧʦʚʦʡ. 

ʉʫʱʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʵʪʘʧʥʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʰʚʝʡʥʦʛʦ ʠʟʜʝʣʠʷ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʬʠʛʫʨʫ ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʈʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

ï ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦïʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ; 

ï ʠʟʛʦʪʦʚʣʝʥʠʝ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʠ ʧʨʠʤʝʨʢʘ ʥʘ ʬʠʛʫʨʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ; 

ï ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʟʦʥʝ ʦʙʥʘʨʫʞʝʥʥʳʭ 

ʜʝʬʝʢʪʦʚ; 

ï ʠʟʛʦʪʦʚʣʝʥʠʝ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ ʩ ʫʯʝʪʦʤ ʚʥʝʩʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ [2, 4]. 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʜʚʫʭʩʪʘʜʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʠʟʛʦʪʦʚʣʝʥʠʝ ʧʦʣʫʬʘʙʨʠʢʘʪʘ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʩʘʜʢʫ ʠʟʜʝʣʠʷ ʥʘ ʬʠʛʫʨʳ, ʠʤʝʶʱʠʝ ʦʪʣʠʯʠʷ ʦʪ ʪʠʧʦʚʦʛʦ 

ʪʝʣʦʩʣʦʞʝʥʠʷ, ʟʘ ʩʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʠʧʫʩʢʦʚ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʩʘʜʢʠ 

ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʥʘ ʪʘʢʠʭ ʬʠʛʫʨʘʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʘʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʪʝʣʦʩʣʦʞʝʥʠʡ, ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʟʤʝʨʘʭ ʠ ʬʦʨʤʘʭ ʪʝʣ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʬʠʛʫʨ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʦʩʦʙʝʥʥʦʩʪʷʭ ʠʭ ʪʝʣʦʩʣʦʞʝʥʠʷ. 

ʈʘʟʣʠʯʥʳʝ ʩʭʝʤʳ ʪʠʧʦʚ ʪʝʣʦʩʣʦʞʝʥʠʷ ʞʝʥʩʢʠʭ ʬʠʛʫʨ ʥʝ ʦʭʚʘʪʳʚʘʶʪ ʚʩʝʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʘʨʠʘʥʪʦʚ ʠʭ ʚʥʝʰʥʝʡ ʬʦʨʤʳ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʭʦʜʠʪʩʷ ʛʦʚʦʨʠʪʴ ʦ 

ʩʤʝʰʘʥʥʳʭ ʪʠʧʘʭ ʪʝʣʦʩʣʦʞʝʥʠʷ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʜʣʷ ʯʝʣʦʚʝʢʘ ʭʘʨʘʢʪʝʨʝʥ 

ʧʦʣʠʤʦʨʬʠʟʤ, ʪʦ ʝʩʪʴ ʚʳʩʦʢʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʪʝʣʦʩʣʦʞʝʥʠʷ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʠʪʴ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʱʠʝ ʜʝʬʝʢʪʳ 

ʥʘ ʠʟʜʝʣʠʷʭ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʥʘ ʪʠʧʦʚʳʝ ʬʠʛʫʨʳ, ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʟʦʥ ʠ 

ʨʘʟʤʝʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʧʦʩʘʜʢʫ ʠʟʜʝʣʠʷ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʬʠʛʫʨʫ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʦʥʝ. ɺʳʜʝʣʝʥʥʳʝ ʟʦʥʳ ʞʝʥʩʢʠʭ ʬʠʛʫʨ ʜʦʣʞʥʳ 

ʙʳʪʴ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʝʥʳ ʠ ʫʯʪʝʥʳ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ 

ʧʦʩʘʜʢʠ ʠʟʜʝʣʠʷ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʬʠʛʫʨʫ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʣʝʯʝʚʦʛʦ ʠʟʜʝʣʠʷ ʦʯʝʥʴ 

ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʬʦʨʤʫ ʰʝʠ, ʪʫʣʦʚʠʱʘ ʠ ʨʫʢ ʯʝʣʦʚʝʢʘ. 

ɼʝʬʝʢʪʳ ʦʜʝʞʜʳ ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤʳ ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ 

ʨʘʟʤʝʨʘʤ ʠ ʬʦʨʤʝ ʧʦʚʝʨʭʥʦʩʪʠ ʬʠʛʫʨʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʟʘʟʦʨʦʚ ʠʣʠ ʠʟʣʠʰʢʦʚ 

ʪʢʘʥʠ ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʯʘʩʪʷʤʠ ʠʟʜʝʣʠʷ ʠ ʪʝʣʘ. ʀʭ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʜʝʬʝʢʪʳ 

ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʠ ʜʝʬʝʢʪʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʩʚʦʙʦʜʫ ʜʚʠʞʝʥʠʡ. ɼʝʬʝʢʪʳ ʚʥʝʰʥʝʛʦ ʚʠʜʘ 
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ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʥʝʧʨʘʚʠʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʜʝʪʘʣʝʡ (ʥʘʨʫʰʝʥʠʝ ʙʘʣʘʥʩʘ), ʩʢʣʘʜʢʘʭ, 

ʤʦʨʱʠʥʢʘʭ. ʇʦʢʘʟʘʪʝʣʷʤʠ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ ʠʟʜʝʣʠʷ ʥʘ ʬʠʛʫʨʝ ʷʚʣʷʶʪʩʷ: ʨʘʚʥʦʚʝʩʠʝ 

ʦʩʥʦʚʥʳʭ ʜʝʪʘʣʝʡ, ʛʣʘʜʢʦʩʪʴ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ, ʫʜʦʙʩʪʚʦ ʠ ʩʚʦʙʦʜʘ ʜʚʠʞʝʥʠʡ ʯʝʣʦʚʝʢʘ ʚ 

ʦʜʝʞʜʝ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʜʝʬʝʢʪʦʚ ʧʦʩʘʜʢʠ ʦʜʝʞʜʳ ʚʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥʘ ʄ. ɸ. ʈʘʭʤʘʥʦʚʳʤ ʠ 

ʉ. ʀ. ʉʪʘʭʘʥʦʚʦʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʢʥʠʛʝ çʋʩʪʨʘʥʝʥʠʝ ʜʝʬʝʢʪʦʚ ʦʜʝʞʜʳè [5]. ɺ ʢʥʠʛʝ ʚʩʝ 

ʚʦʟʤʦʞʥʳʝ ʜʝʬʝʢʪʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ.  

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʜʝʬʝʢʪʳ (ɼʂ) ð ʜʝʬʝʢʪʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʠʟ-ʟʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ 

ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤʳ ʠʟʜʝʣʠʷ ʨʘʟʤʝʨʘʤ ʠ ʬʦʨʤʝ ʬʠʛʫʨʳ ʯʝʣʦʚʝʢʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʰʥʝʛʦ 

ʧʨʦʷʚʣʝʥʠʷ ʠ ʧʨʠʯʠʥʳ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʜʝʬʝʢʪʳ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʰʝʩʪʴ 

ʛʨʫʧʧ: 

1. ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʢʣʘʜʢʠ. 

2. ɺʝʨʪʠʢʘʣʴʥʳʝ ʩʢʣʘʜʢʠ. 

3. ʅʘʢʣʦʥʥʳʝ ʩʢʣʘʜʢʠ ʧʦ ʚʩʝʡ ʰʠʨʠʥʝ ʜʝʪʘʣʠ. 

4. ʋʛʣʦʚʳʝ ʟʘʣʦʤʳ ʥʘ ʫʯʘʩʪʢʝ ʜʝʪʘʣʠ. 

5. ɹʘʣʘʥʩʦʚʳʝ ʥʘʨʫʰʝʥʠʷ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʩʧʠʨʘʣʝʦʙʨʘʟʥʦʤʫ ʧʝʨʝʤʝʱʝʥʠʶ 

(ʟʘʢʨʫʯʠʚʘʥʠʶ) ʩʤʦʥʪʠʨʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ. 

6. ʇʨʦʯʠʝ ʜʝʬʝʢʪʳ, ʚ ʦʩʥʦʚʥʦʤ ʚʳʷʚʣʷʶʱʠʝʩʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʦʜʝʪʦʛʦ ʯʝʣʦʚʝʢʘ. 

 

ʇʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʜʝʬʝʢʪʦʚ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʦʰʠʙʢʠ, 

ʟʘʣʦʞʝʥʥʳʝ ʢʦʥʩʪʨʫʢʪʦʨʦʤ, ʚʩʣʝʜʩʪʚʠʝ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦʨʘ ʧʨʠʙʘʚʦʢ, ʟʥʘʯʝʥʠʡ 

ʨʘʟʤʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʧʨʠʤʝʥʝʥʠʷ ʥʝʧʨʘʚʠʣʴʥʳʭ ʧʨʠʝʤʦʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʠ ʪ. ʜ. ɼʘʥʥʳʝ ʜʝʬʝʢʪʳ ʥʘʟʳʚʘʶʪʩʷ ʜʝʬʝʢʪʳ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʷ (ɼʂʀ). 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʥʩʪʨʫʢʮʠʠ 

ʦʪʨʘʙʦʪʘʥʥʳʭ ʠʟʜʝʣʠʡ ʥʘ ʪʠʧʦʚʫʶ ʬʠʛʫʨʫ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝ ʠʤʝʶʱʠʝ ʜʝʬʝʢʪʳ 

ʢʦʥʩʪʨʫʢʮʠʠ (ɼʂʀ). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʱʝ ʦʜʥʘ ʚʦʟʤʦʞʥʘʷ ʧʨʠʯʠʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʜʝʬʝʢʪʘ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʦʜʝʞʜʳ ʥʘ ʯʝʣʦʚʝʢʝ ʚ ʩʪʘʪʠʢʝ ʧʨʠ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʘ ð ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʨʷʜʘ ʨʘʟʤʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʪʠʧʦʚʦʡ ʬʠʛʫʨʳ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ. ɼʘʥʥʳʝ ʜʝʬʝʢʪʳ ʥʘʟʳʚʘʶʪʩʷ ʜʝʬʝʢʪʳ ʧʦʩʘʜʢʠ (ɼʇ). 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʝʬʝʢʪʳ (ɼʊ) ð ʜʝʬʝʢʪʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʤʝʥʝʥʠʷ 

ʥʝʧʨʘʚʠʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʣʠ ʝʝ ʥʝʩʦʙʣʶʜʝʥʠʷ. ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʝʬʝʢʪʦʚ: 

1. ʀʩʢʘʞʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʣʠʥʠʡ ʚʩʣʝʜʩʪʚʠʝ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʨʘʩʢʨʦʷ 

ʜʝʪʘʣʝʡ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ. 

2. ʅʝʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʤʝʪʦʜʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. 

3. ʅʝ ʩʦʙʣʶʜʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦïʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʡ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝʤ ʚ ʢʦʥʩʪʨʫʢʮʠʠ (ʥʘʧʨʠʤʝʨ, ʩʫʪʶʞʠʚʘʥʠʝ, ʦʪʪʷʛʠʚʘʥʠʝ 

ʠ ʪ. ʧ.). 

4. ʅʘʨʫʰʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʰʠʨʠʥʳ ʰʚʦʚ. 

5. ʅʝ ʩʦʚʤʝʱʝʥʠʝ ʤʦʥʪʘʞʥʳʭ ʥʘʜʩʝʯʝʢ. 

6. ʅʝʜʦʩʪʘʪʦʯʥʦ ʨʦʚʥʦ ʧʨʦʣʦʞʝʥʳ ʩʪʨʦʯʢʠ, ʠʩʢʨʠʚʣʝʥʠʝ ʰʚʦʚ ʠ ʢʨʘʝʚ ʠʟʜʝʣʠʷ ʠ ʜʨ. 

 

ɺʳʷʚʣʝʥʥʳʝ ʚʠʜʳ ʜʝʬʝʢʪʦʚ ʩʚʝʜʝʥʳ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ ʈʠʩʫʥʢʝ 1. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʝʬʝʢʪʳ ʧʦʩʘʜʢʠ. ʀʭ ʥʘʣʠʯʠʝ ʚ ʦʜʝʞʜʝ ʧʨʠʚʦʜʠʪ ʢ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤʫ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤʫ ʥʝʩʦʦʪʚʝʪʩʪʚʠʶ ʦʜʝʞʜʳ ʪʝʣʫ ʯʝʣʦʚʝʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʜʣʷ ʩʦʚʤʝʱʝʥʠʷ ʚʳʢʨʦʝʥʥʦʡ ʜʝʪʘʣʠ ʩ ʪʝʣʦʤ ʯʝʣʦʚʝʢʘ ʧʦʪʨʝʙʫʝʪʩʷ ʧʨʠʣʦʞʠʪʴ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʫʩʠʣʠʝ, ʢʦʪʦʨʦʝ ʚʳʟʦʚʝʪ ʩʤʝʱʝʥʠʝ ʪʢʘʥʠ ʠʣʠ ʜʝʪʘʣʠ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʜʝʞʜʳ ʚʦʟʥʠʢʘʶʪ ʟʘʣʦʤʳ, ʤʦʨʱʠʥʳ, ʩʢʣʘʜʢʠ ʠ ʪ. ʧ., ʚʦ ʚʪʦʨʦʤ ð ʥʘʨʫʰʝʥʠʝ ʨʘʚʥʦʚʝʩʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʜʝʪʘʣʝʡ. ɺʩʝ ʵʪʠ ʥʘʨʫʰʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʦʩʘʜʢʠ, ʩʥʠʞʘʶʪ 

ʫʜʦʙʩʪʚʘ ʠʟʜʝʣʠʷ ʚ ʜʠʥʘʤʠʢʝ. 
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ʈʠʩʫʥʦʢ 1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʜʝʬʝʢʪʦʚ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ. 

 

ɺ ʤʘʩʩʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʜʝʞʜʘ ʠʟʛʦʪʦʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʬʠʛʫʨʳ ʪʠʧʦʚʦʛʦ 

ʪʝʣʦʩʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʦʨʤʘʣʴʥʳʤ ʪʝʣʦʩʣʦʞʝʥʠʝʤ ʠ ʦʩʘʥʢʦʡ ð 

ʫʤʝʨʝʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʤʫʩʢʫʣʘʪʫʨʳ, ʩʣʘʙʳʤ, ʫʤʝʨʝʥʥʳʤ ʠʣʠ ʦʙʠʣʴʥʳʤ ʞʠʨʦʦʪʣʦʞʝʥʠʝʤ (ʫ 

ʣʶʜʝʡ ʨʘʟʥʳʭ ʧʦʣʥʦʪʥʳʭ ʛʨʫʧʧ), ʥʦʨʤʘʣʴʥʦʡ ʚʳʩʦʪʦʡ ʧʣʝʯ ʠ ʩʨʝʜʥʠʤʠ (ʥʦʨʤʘʣʴʥʳʤʠ) 

ʠʟʛʠʙʘʤʠ ʩʧʠʥʥʦʛʦ ʢʦʥʪʫʨʘ ʪʫʣʦʚʠʱʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʪʫʣʦʚʠʱʘ, 

ʧʦʣʦʞʝʥʠʷ ʛʦʣʦʚʳ ʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʚ ʰʚʝʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʬʠʛʫʨʳ ʧʦ ʦʩʘʥʢʝ 

ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʩʫʪʫʣʳʝ, ʥʦʨʤʘʣʴʥʳʝ ʠ ʧʝʨʝʛʠʙʠʩʪʳʝ. 

ɺʚʝʜʝʥʠʝ ʦʩʘʥʢʠ ʚ ʢʘʯʝʩʪʚʝ ʚʝʜʫʱʝʛʦ ʨʘʟʤʝʨʥʦʛʦ ʧʨʠʟʥʘʢʘ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʝʜʝʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʪʠʧʦʚ ʬʠʛʫʨ ʠ ʨʘʟʤʝʨʦʚ ʦʜʝʞʜʳ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ 

ɼʝʬʝʢʪʳ ʦʜʝʞʜʳ

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʜʝʬʝʢʪʳ ɼʂ

ɼʝʬʝʢʪʳ 

ʢʦʥʩʪʨʫʢʮʠʠ ɼʂʀ

ʆʰʠʙʢʠ, ʟʘʣʦʞʝʥʥʳʝ 

ʢʦʥʩʪʨʫʢʪʦʨʦʤ

-ʥʝʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ 

ʧʨʠʙʘʚʦʢ;

-ʥʝʧʨʘʚʠʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʨʘʟʤʝʨʥʳʭ 

ʧʨʠʟʥʘʢʦʚ;

-ʥʝʧʨʘʚʠʣʴʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ 

ʨʘʟʤʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ;

-ʪ.ʜ.

ɼʝʬʝʢʪʳ 

ʧʦʩʘʜʢʠ ɼʇ

ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʨʷʜʘ 

ʨʘʟʤʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʪʠʧʦʚʦʡ ʬʠʛʫʨʳ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ

-ʥʝʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ 

ʧʨʠʙʘʚʦʢ;

-ʥʝʧʨʘʚʠʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʨʘʟʤʝʨʥʳʭ 

ʧʨʠʟʥʘʢʦʚ;

-ʥʝʧʨʘʚʠʣʴʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʤʝʨʥʳʭ 

ʧʨʠʟʥʘʢʦʚ;

-ʪ.ʜ.

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʝʬʝʢʪʳ ɼʊ

ʅʝʧʨʘʚʠʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʠʣʠ ʝʝ ʥʝ ʩʦʙʣʶʜʝʥʠʝ

-ʥʝʧʨʘʚʠʣʴʥʳʡ ʨʘʩʢʨʦʡ 

ʜʝʪʘʣʝʡ;

-ʥʝʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ 

ʤʘʪʝʨʠʘʣʦʚ;

-ʥʝʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʤʝʪʦʜʘ 

ʦʙʨʘʙʦʪʢʠ;

-ʥʝ ʩʦʙʣʶʜʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʚʣʘʞʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ;

-ʥʘʨʫʰʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʰʠʨʠʥʳ ʰʚʘ;

-ʥʝʩʦʙʣʶʜʝʥʠʝ ʤʦʥʪʘʞʥʳʭ 

ʥʘʜʩʝʯʝʢ;

-ʠʩʢʨʠʚʣʝʥʠʝ ʰʚʦʚ ʠ ʢʨʘʝʚ 

ʜʝʪʘʣʝʡ;

-ʪ.ʜ.
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ʧʨʦʠʟʚʦʜʩʪʚʝ. ʆʜʥʘʢʦ ʧʨʦʮʝʥʪ ʣʶʜʝʡ ʩ ʥʦʨʤʘʣʴʥʳʤ ʪʝʣʦʩʣʦʞʝʥʠʝʤ ʠ ʦʩʘʥʢʦʡ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 30%, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚʳʥʫʞʜʝʥʘ ʧʦʢʫʧʘʪʴ ʠʟʜʝʣʠʷ 

ʟʘʚʝʜʦʤʦ ʩ ʜʝʬʝʢʪʦʤ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʘʣʴʥʝʡʰʫʶ ʝʝ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʧʫʪʝʤ ʦʙʨʘʱʝʥʠʷ ʢ 

ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʦ ʝʛʦ ʧʦʜʛʦʥʢʝ ʧʦ ʬʠʛʫʨʝ.  

ʆʧʦʨʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʬʠʛʫʨʳ ʯʝʣʦʚʝʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʘʥʢʠ ʙʫʜʝʪ ʠʤʝʪʴ ʩʚʦʶ 

ʢʦʥʬʠʛʫʨʘʮʠʶ. ʆʩʘʥʢʘ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ ʧʨʦʝʢʮʠʦʥʥʳʤʠ ʨʘʟʤʝʨʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ð ʧʦʣʦʞʝʥʠʝʤ ʢʦʨʧʫʩʘ ʇʂ ʠ ʚʳʩʦʪʦʡ ʧʣʝʯ ɺʇ, ʦʜʥʘʢʦ, ʩ ʠʟʤʝʥʝʥʠʝʤ ʦʩʘʥʢʠ 

ʠʟʤʝʥʷʶʪʩʷ ʚʝʣʠʯʠʥʳ ʠ ʜʨʫʛʠʭ ʨʘʟʤʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʩʯʝʪʘʭ 

ʢʦʥʩʪʨʫʢʮʠʠ. ʇʦʵʪʦʤʫ, ʝʩʣʠ ʯʝʣʦʚʝʢ ʩ ʩʫʪʫʣʦʡ ʠʣʠ ʧʝʨʝʛʠʙʠʩʪʦʡ ʦʩʘʥʢʦʡ ʥʘʜʝʥʝʪ ʦʜʝʞʜʫ, 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʫʶ ʥʘ ʬʠʛʫʨʫ ʩ ʥʦʨʤʘʣʴʥʦʡ ʦʩʘʥʢʦʡ, ʦʜʝʞʜʘ ʙʫʜʝʪ ʠʤʝʪʴ ʟʘʚʝʜʦʤʦ ʧʣʦʭʫʶ 

ʧʦʩʘʜʢʫ. ʅʘ ʈʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʘʢ ʙʘʟʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʠʟʜʝʣʠʷ ʠ ʨʫʢʘʚʘ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʞʝʥʠʷ ʢʦʨʧʫʩʘ, ʥʘ ʈʠʩʫʥʢʝ 3 ð ʦʪ ʚʳʩʦʪʳ ʧʣʝʯ. 

 

 
 

ʈʠʩʫʥʦʢ 2. ɺʟʘʠʤʦʩʚʷʟʴ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʷ ʦʪ ʧʦʣʦʞʝʥʠʷ ʢʦʨʧʫʩʘ. 

 

ɿʘʣʦʞʠʚ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʪʦʣʴʢʦ ʜʚʫʭ ʨʘʟʤʝʨʥʳʭ 

ʧʨʠʟʥʘʢʦʚ: ʧʦʣʦʞʝʥʠʝ ʢʦʨʧʫʩʘ ʠ ʚʳʩʦʪʘ ʧʣʝʯ, ʤʳ ʦʙʝʩʧʝʯʠʤ ʭʦʨʦʰʫʶ ʧʦʩʘʜʢʫ ʥʘ ʬʠʛʫʨʘʭ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʦʩʘʥʢʘʤʠ ʥʘ ʚʝʨʭʥʝʤ ʦʧʦʨʥʦʤ ʫʯʘʩʪʢʝ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʘʥʘʣʠʟʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʊʘʙʣʠʮʘ 1, ʚ ʢʦʪʦʨʦʡ ʨʘʩʩʤʦʪʨʝʥʳ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝ ʜʝʬʝʢʪʳ ʧʦʩʘʜʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʪʢʣʦʥʝʥʠʝʤ ʨʘʟʤʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʬʠʛʫʨʳ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʠʧʦʚʦʡ. ɺ ʊʘʙʣʠʮʝ 1 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ: ʦʧʠʩʘʥʠʝ ʜʝʬʝʢʪʘ ʠ ʧʨʠʯʠʥʘ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

(ʛʨʘʬʳ 2ï3); ʚʥʝʰʥʠʡ ʚʠʜ ʜʝʬʝʢʪʘ, ʜʘʶʱʠʡ ʩʭʝʤʘʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʠʜʝ 

ʚʦʟʥʠʢʘʶʱʝʡ ʩʢʣʘʜʢʠ (ʥʘʧʨʷʞʝʥʥʘʷ ʠʣʠ ʩʚʦʜʥʘʷ), ʤʝʩʪʝ ʝʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʥʘʧʨʘʚʣʝʥʠʠ 

(ʛʨʘʬʘ 4); ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ ʜʝʬʝʢʪʘ, ʦʪʦʙʨʘʞʘʶʱʠʡ ʩʭʝʤʘʪʠʯʥʦ ʙʘʟʦʚʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ, ʥʘ ʢʦʪʦʨʦʡ ʢʨʘʩʥʦʡ ʣʠʥʠʝʡ ʦʪʤʝʯʝʥʳ ʟʦʥʳ ʢʦʨʨʝʢʪʠʨʦʚʦʢ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʭʦʨʦʰʝʡ ʧʦʩʘʜʢʠ (ʛʨʘʬʘ 5);  ʪʝʢʩʪʦʚʦʝ ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʘ ʫʩʪʨʘʥʝʥʠʷ ʜʝʬʝʢʪʘ 

(ʛʨʘʬʘ 6); ʨʘʟʤʝʨʥʳʝ ʧʨʠʟʥʘʢʠ, ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʠʧʦʚʦʡ ʬʠʛʫʨʝ ʠ ʚʳʟʳʚʘʶʱʠʝ 

ʦʧʠʩʘʥʥʳʡ ʜʝʬʝʢʪ ʚ ʦʜʝʞʜʝ (ʛʨʘʬʘ 7). ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʜʝʬʝʢʪʳ, ʦʧʠʩʘʥʠʝ ʠ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʢʥʠʛʝ ʄ. ɸ. ʈʘʭʤʘʥʦʚʘ ʠ ʉ. ʀ. ʉʪʘʭʘʥʦʚʦʡ çʋʩʪʨʘʥʝʥʠʝ ʜʝʬʝʢʪʦʚ ʦʜʝʞʜʳè [5].  
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ʈʠʩʫʥʦʢ 3. ɺʟʘʠʤʦʩʚʷʟʴ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʷ ʦʪ ʚʳʩʦʪʳ ʧʣʝʯ. 

 

 

ʆʜʥʘʢʦ ʥʝ ʚʩʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʢʥʠʛʝ ʜʝʬʝʢʪʳ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ɼʇ, ʧʦʵʪʦʤʫ ʚ ʪʘʙʣʠʮʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʪʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʠʟ-ʟʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʨʘʟʤʝʨʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʬʠʛʫʨʳ ʪʠʧʦʚʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ʜʝʬʝʢʪʦʚ 

ʷʚʣʷʝʪʩʷ ʥʝ ʧʦʣʥʳʤ ʠ ʥʝ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʦʙʣʘʩʪʠ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. ʇʦʵʪʦʤʫ ʥʘ 

ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʙʨʘʟʮʳ ʛʦʪʦʚʦʡ ʦʜʝʞʜʳ, ʦʜʝʪʳʝ ʥʘ ʥʝʪʠʧʦʚʫʶ 

ʬʠʛʫʨʫ, ʠ ʚʳʷʚʣʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʝʬʝʢʪʳ ʧʦʩʘʜʢʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʪʘʢʞʝ ʜʦʙʘʚʣʝʥʳ ʚ 

ʊʘʙʣʠʮʫ 1. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʜʝʬʝʢʪʳ, 

ʚʦʟʥʠʢʘʶʱʠʝ   ʠʟ-ʟʘ   ʦʩʦʙʝʥʥʦʩʪʝʡ   ʪʝʣʦʩʣʦʞʝʥʠʷ   ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʬʠʛʫʨ, ʠ ʚʳʷʚʣʝʥʳ 

ʨʘʟʤʝʨʥʳʝ ʧʨʠʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʧʨʦʠʟʚʦʜʠʪʴ ʝʛʦ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʠ ʪʝʤ ʩʘʤʳʤ 

ʦʙʝʩʧʝʯʠʪʴ ʭʦʨʦʰʫʶ ʧʦʩʘʜʢʫ ʠʟʜʝʣʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 26 ʨʘʟʤʝʨʥʳʭ 

ʧʨʠʟʥʘʢʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ, ʢʦʪʦʨʳʭ ʚ ʛʦʪʦʚʦʤ ʠʟʜʝʣʠʠ ʧʦʟʚʦʣʠʪ 

ʦʩʫʱʝʩʪʚʠʪʴ ʭʦʨʦʰʫʶ ʧʦʩʘʜʢʫ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʬʠʛʫʨʫ.  
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ʊʘʙʣʠʮʘ 1.  

ɸʅɸʃʀɿ ʆʉʅʆɺʅʓʍ ɼɽʌɽʂʊʆɺ, ɺʆɿʅʀʂɸʖʑʀʍ ɺ ʇʃɽʏɽɺʓʍ ʀɿɼɽʃʀʗʍ  

ʀɿ-ɿɸ ʅɽʉʆʆʊɺɽʊʉʊɺʀʗ ɿʅɸʏɽʅʀʁ ʈɸɿʄɽʈʅʓʍ ʇʈʀɿʅɸʂʆɺ  

ʀʅɼʀɺʀɼʋɸʃʔʅʆʁ ʌʀɻʋʈʓ ʊʀʇʆɺʆʁ (ʌʈɸɻʄɽʅʊ) 

ˉ 

ʧ/ʧ 

ʆʧʠʩʘʥʠʝ 

ʜʝʬʝʢʪʘ 

ʇʨʠʯʠʥʘ 

ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʷ 

ʜʝʬʝʢʪʘ 

ɺʥʝʰʥʠʡ 

ʚʠʜ 

ʜʝʬʝʢʪʘ 

ʂʦʥʩʪʨʫʢʪʠ-

ʚʥʳʡ ʩʧʦʩʦʙ 

ʫʩʪʨʘʥʝʥʠʷ 

ʜʝʬʝʢʪʘ 

ʆʧʠʩʘʥʠʝ 

ʫʩʪʨʘʥʝʥʠʷ 

ʜʝʬʝʢʪʘ 

ʈʘʟʤʝʨʥʳʝ 

ʧʨʠʟʥʘʢʠ, 

ʚʣʠʷʶʱʠʝ 

ʥʘ 

ʫʩʪʨʘʥʝʥʠʝ 

ʜʝʬʝʢʪʘ 

1 ʉʚʦʙʦʜʥʳʝ 

ʛʦʨʠʟʦʥʪʘʣʴ

ʥʳʝ ʩʢʣʘʜʢʠ 

ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ 

ʩʧʠʥʢʠ ʚ 

ʦʙʣʘʩʪʠ 

ʛʦʨʣʦʚʠʥʳ ʠ 

ʩʤʝʱʝʥʠʝ 

ʧʣʝʯʝʚʦʛʦ 

ʰʚʘ ʥʘ 

ʧʦʣʦʯʢʫ 

ɺʳʧʨʷʤ-

ʣʝʥʥʘʷ 

ʦʩʘʥʢʘ 

 

 

 

ʇʦʚʝʨʥʫʪʴ 

ʚʝʨʭʥʶʶ ʯʘʩʪʴ 

ʩʧʠʥʢʠ ʠ ʧʦʣʦʯʢʠ, 

ʟʘʢʨʳʚʘʷ ʚʳʪʘʯʢʫ 

ʥʘ ʫʨʦʚʥʝ ʛʨʫʜʠ, 

ʧʝʨʝʥʝʩʪʠ 

ʙʦʢʦʚʦʡ ʩʨʝʟ ʥʘ 

ʩʧʠʥʢʫ, ʧʦʜʥʷʪʴ 

ʦʢʘʪ ʨʫʢʘʚʘ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ, 

ʧʝʨʝʤʝʩʪʠʪʴ 

ʩʨʝʟʳ ʨʫʢʘʚʘ  

ʊ74 ð 

ʧʦʣʦʞʝʥʠʝ 

ʢʦʨʧʫʩʘ 

2 ʅʘʪʷʥʫʪʳʝ 

ʛʦʨʠʟʦʥʪʘʣʴ

ʥʳʝ ʩʢʣʘʜʢʠ 

ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ 

ʩʧʠʥʢʠ ʚ 

ʦʙʣʘʩʪʠ 

ʛʦʨʣʦʚʠʥʳ ʠ 

ʩʤʝʱʝʥʠʝ 

ʧʣʝʯʝʚʦʛʦ 

ʰʚʘ ʥʘ 

ʩʧʠʥʢʫ 

ʉʫʪʫʣʦʚʘ-

ʪʘʷ ʦʩʘʥʢʘ 

 

 

 

ʇʦʚʝʨʥʫʪʴ 

ʚʝʨʭʥʶʶ ʯʘʩʪʴ 

ʩʧʠʥʢʠ ʠ ʧʦʣʦʯʢʠ, 

ʨʘʩʢʨʳʚʘʷ 

ʚʳʪʘʯʢʫ ʥʘ ʫʨʦʚʥʝ 

ʛʨʫʜʠ, ʧʝʨʝʥʝʩʪʠ 

ʙʦʢʦʚʦʡ ʩʨʝʟ ʥʘ 

ʧʦʣʦʯʢʫ, ʧʦʜʥʷʪʴ 

ʦʢʘʪ ʨʫʢʘʚʘ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ, 

ʧʝʨʝʤʝʩʪʠʪʴ 

ʩʨʝʟʳ ʨʫʢʘʚʘ 

ʊ74 ð 

ʧʦʣʦʞʝʥʠʝ 

ʢʦʨʧʫʩʘ 

3 é      

 

 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʢʘʞʜʳʡ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʨʘʟʤʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʙʳʣ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʣʠʥʠʡ ʦʜʝʞʜʳ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʳʭ 

ʧʦʟʚʦʣʠʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʠʟʜʝʣʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʙʣʝʤʥʦʡ ʟʦʥʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 2.  

ɼʣʷ ʵʪʦʛʦ ʥʘ ʦʩʥʦʚʝ ʦʧʠʩʘʥʠʷ ʩʧʦʩʦʙʘ ʠʟʤʝʨʝʥʠʷ ʨʘʟʤʝʨʥʦʛʦ ʧʨʠʟʥʘʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʟʦʥʘ ʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ. ɼʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʪʦʙʨʘʞʝʥʘ ʚ ʛʨʘʬʝ 3 

ʪʘʙʣʠʮʳ ʚ ʚʠʜʝ ʠʟʦʙʨʘʞʝʥʠʷ ʬʠʛʫʨʳ ʠ ʥʘʥʝʩʝʥʥʳʭ ʥʘ ʥʝʝ ʢʨʘʩʥʳʭ ʣʠʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʨʘʟʤʝʨʥʦʤʫ ʧʨʠʟʥʘʢʫ. ɿʘʪʝʤ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʣʠʥʠʠ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʳʭ ʚ 

ʠʟʜʝʣʠʠ ʧʦʟʚʦʣʠʪ ʦʩʫʱʝʩʪʚʠʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʚ ʟʦʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʘʟʤʝʨʥʦʛʦ 

ʧʨʠʟʥʘʢʘ. ɼʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʪʦʙʨʘʞʝʥʘ ʚ ʛʨʘʬʘʭ 4ï5 ʪʘʙʣʠʮʳ. ɺ ʛʨʘʬʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʠʟʦʙʨʘʞʝʥʠʝ ʤʘʥʝʢʝʥʘ ʩ ʥʘʥʝʩʝʥʥʳʤʠ ʥʘ ʥʝʛʦ ʣʠʥʠʷʤʠ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʨʘʟʤʝʨʥʦʛʦ ʧʨʠʟʥʘʢʘ, ʚ ʛʨʘʬʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʭ ʥʘʟʚʘʥʠʷ.  
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ʊʘʙʣʠʮʘ 2. 

ʂʆʅʉʊʈʋʂʊʀɺʅʓɽ ʃʀʅʀʀ, ʇʆɿɺʆʃʗʖʑʀɽ ʇʈʆʀɿɺɽʉʊʀ ʂʆʈʈɽʂʊʀʈʆɺʂʋ 

ʄʆɼɽʃʔʅʆʁ ʂʆʅʉʊʈʋʂʎʀʀ ʀɿɼɽʃʀʗ ɺ ʉʆʆʊɺɽʊʉʊɺʋʖʑɽʁ ʆɹʃɸʉʊʀ 

ʈɸɿʄɽʈʅʆɻʆ ʇʈʀɿʅɸʂɸ (ʌʈɸɻʄɽʅʊ) 

 ̄ ʈʘʟʤʝʨʥʳʡ 

ʧʨʠʟʥʘʢ, 

ʠʤʝʶʱʠʡ 

ʦʪʢʣʦʥʝʥʠʝ ʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʬʠʛʫʨʝ 

ʆʪʦʙʨʘʞʝʥʠʝ ʟʦʥʳ 

ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʨʘʟʤʝʨʥʦʛʦ ʧʨʠʟʥʘʢʘ 

ʥʘ ʬʠʛʫʨʝ 

ʆʪʦʙʨʘʞʝʥʠʝ ʥʘ ʤʘʥʝʢʝʥʝ 

ʣʠʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʠʟʚʝʩʪʠ 

ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʚ ʟʦʥʝ 

ʨʘʟʤʝʨʥʦʛʦ ʧʨʠʟʥʘʢʘ 

ʂʦʥʩʪʨʫʢʪʠʚ

ʥʳʝ ʣʠʥʠʠ, 

ʧʦʟʚʦʣʷʶʱʠʝ 

ʧʨʦʠʟʚʝʩʪʠ 

ʠʟʤʝʥʝʥʠʝ ʚ 

ʤʦʜʝʣʴʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ  

ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʠʟʜʝʣʠʠ (ʰʠʨʠʥʘ) 

1 

 

ʐʠʨʠʥʘ ʛʨʫʜʠ 

(ʐɻ ð ʊ45) 

  

ï ʚʝʨʪʠ-

ʢʘʣʴʥʳʝ   

ʨʝʣʴʝʬʥʳʝ 

ʰʚʳ; 

ï ʚʳʪʘʯʢʠ; 

ï ʣʠʥʠʷ ʙʦʨʪʘ 

 

 

2 

 

ʐʠʨʠʥʘ ʛʨʫʜʠ 

ʙʦʣʴʰʘʷ (ʐɻ.ɹ. 

ð ʊ45ô) 

3 ʎʝʥʪʨ ʛʨʫʜʠ 

(ʎɻ ð ʊ46) 

4 é    

24 ʇʦʣʦʞʝʥʠʝ 

ʢʦʨʧʫʩʘ  

(ʇʂ ð ʊ74) 

ʅ ð ʥʦʨ-

ʤʘʣʴʥʘʷ ʦʩʘʥʢʘ 

ɺ ð ʚʳʧʨʷʤ-

ʣʝʥʥʘʷ ʦʩʘʥʢʘ 

ʉ ð ʩʫʪʫʣʦ-

ʚʘʪʘʷ ʦʩʘʥʢʘ 

 
 

ï ʧʣʝʯʝʚʦʡ 

ʩʨʝʟ; 

ï ʩʨʝʟ ʢʦʢʝʪ-

ʢʠ; 

ï ʩʨʝʟ ʛʦʨʣʦ-

ʚʠʥʳ 

 

ʅʘʧʨʠʤʝʨ, ʨʘʟʤʝʨʥʳʡ ʧʨʠʟʥʘʢ çʇʦʣʦʞʝʥʠʝ ʢʦʨʧʫʩʘè (ʇʂ ð ʊ74) ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʠʟʤʝʨʝʥʠʶ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʰʝʡʥʦʡ ʪʦʯʢʠ ʜʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ, 

ʢʘʩʘʶʱʝʡʩʷ ʥʘʠʙʦʣʝʝ ʚʳʩʪʫʧʘʶʱʠʭ ʥʘʟʘʜ ʪʦʯʝʢ ʦʙʝʠʭ ʣʦʧʘʪʦʢ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʤʝʩʪʘ ʠʟʤʝʨʝʥʠʷ ʜʘʥʥʦʛʦ ʨʘʟʤʝʨʥʦʛʦ ʧʨʠʟʥʘʢʘ ʥʘ ʬʠʛʫʨʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʈʠʩʫʥʢʝ 4.  

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʟʦʥʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʘʟʤʝʨʥʦʛʦ ʧʨʠʟʥʘʢʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

ʦʪʢʣʦʥʝʥʠʠ ʟʥʘʯʝʥʠʷ ʧʨʠʟʥʘʢʘ çʇʦʣʦʞʝʥʠʝ ʢʦʨʧʫʩʘè ʦʪ ʪʠʧʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʜʣʠʥʳ ʩʧʠʥʢʠ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ. ɺ ʛʦʪʦʚʦʤ ʠʟʜʝʣʠʠ ʵʪʦ ʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʣʠʙʦ ʟʘ ʩʯʝʪ ʧʝʨʝʥʦʩʘ ʧʣʝʯʝʚʳʭ ʩʨʝʟʦʚ ʠ ʩʨʝʟʘ ʛʦʨʣʦʚʠʥʳ ʥʘ ʩʧʠʥʢʝ, ʣʠʙʦ ʟʘ 

ʩʯʝʪ ʢʦʢʝʪʢʠ ʩʧʠʥʢʠ ʠ ʧʦʣʦʯʢʠ, ʧʨʠ ʠʭ ʥʘʣʠʯʠʠ ʚ ʠʟʜʝʣʠʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʤʘʥʝʢʝʥʝ 

ʚʳʜʝʣʝʥʳ ʢʨʘʩʥʳʤ ʣʠʥʠʠ ʧʣʝʯʘ, ʛʦʨʣʦʚʠʥʳ ʠ ʢʦʢʝʪʢʠ (ʈʠʩʫʥʦʢ 5), ʘ ʚ ʛʨʘʬʝ 5 ʧʝʨʝʯʠʩʣʝʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʧʠʩʘʥʠʶ ʩʨʝʟʳ, ʘ ʠʤʝʥʥʦ: ʧʣʝʯʝʚʦʡ ʩʨʝʟ, ʩʨʝʟ ʛʦʨʣʦʚʠʥʳ, ʩʨʝʟ ʢʦʢʝʪʢʠ 

(ʩʤ. ʧ. 24 ʊʘʙʣʠʮʳ 2). 
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ʈʠʩʫʥʦʢ 4. ɿʦʥʘ ʠʟʤʝʨʝʥʠʷ ʨʘʟʤʝʨʥʦʛʦ ʧʨʠʟʥʘʢʘ çʇʦʣʦʞʝʥʠʝ ʢʦʨʧʫʩʘè ʥʘ ʬʠʛʫʨʝ. 

 

 

 
 

ʈʠʩʫʥʦʢ 5. ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʣʠʥʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʦʪʢʣʦʥʝʥʠʝ  

ʟʥʘʯʝʥʠʷ ʨʘʟʤʝʨʥʦʛʦ ʧʨʠʟʥʘʢʘ çʇʦʣʦʞʝʥʠʝ ʢʦʨʧʫʩʘè ʦʪ ʪʠʧʦʚʦʛʦ ʟʥʘʯʝʥʠʷ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʜʝʬʝʢʪʳ ʚ ʦʜʝʞʜʝ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʣʦʩʣʦʞʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʬʠʛʫʨ. ʀʟ ʥʠʭ ʚʳʜʝʣʝʥʦ 27 

ʜʝʬʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ. ʂʘʞʜʳʡ ʜʝʬʝʢʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʠ 

ʚʳʷʚʣʝʥʦ 26 ʨʘʟʤʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʪ 

ʫʩʪʨʘʥʠʪʴ ʜʝʬʝʢʪʳ ʚ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʷʭ. ʂʘʞʜʳʡ ʨʘʟʤʝʨʥʳʡ ʧʨʠʟʥʘʢ ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʚʳʷʚʣʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʣʠʥʠʡ ʤʦʜʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʳʭ 

ʧʦʟʚʦʣʠʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʝʛʦ ʢʦʨʨʝʢʪʠʨʦʚʢʫ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʢʦïʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʦʣʦʞʝʥʠʷ (ʕɻʇ) ʩ ʧʦʤʦʱʴʶ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʕɻʇ ʚʩʝʛʜʘ ʥʝʩʝʪ ʥʝʢʦʪʦʨʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ ʦʙʲʝʢʪʘ, ʪ. ʝ. ʦ ʧʦʪʝʥʮʠʘʣʝ ʕɻʇ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʙʦʪ ʧʦ ʦʮʝʥʢʝ ʧʦʪʝʥʮʠʘʣʘ ʕɻʇ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʠʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ (ʨʝʛʠʦʥʘʤʠ, ʛʦʨʦʜʘʤʠ ʠ ʧʨ.), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʕɻʇ ʥʝ ʪʦʣʴʢʦ ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʥʦ ʜʘʞʝ ʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ. 

ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʷʚʣʷʶʪʩʷ ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ, 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʩʨʘʚʥʝʥʠʝ, ʘ ʪʘʢʞʝ ʤʝʪʦʜ ʦʮʝʥʢʠ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʕɻʇ, ʧʨʝʜʣʦʞʝʥʥʘʷ ɺ. ʀ. ɹʣʘʥʫʮʝʡ ʠʟ ʀʥʪʠʪʫʪʘ ʛʝʦʛʨʘʬʠʠ ʉʆ ʈɸʅ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʫʙʲʝʢʪʦʚ ʬʝʜʝʨʘʮʠʠ 

ʈʦʩʩʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʍʘʥʪʳïʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ð ʖʛʨʳ ʠ ʝʛʦ ʩʦʩʝʜʝʡ 1-ʛʦ 

ʧʦʨʷʜʢʘ ʧʨʠ ʧʦʤʦʱʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʘʨʪ ʠ ʠʭ ʚʠʟʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʕɻʇ 

ʧʦʤʦʞʝʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʦʮʝʥʢʠ ʕɻʇ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʥʷʪʠʷ çʠʜʝʘʣʴʥʳʡ 

ʠʥʪʝʛʨʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣè ʠ çʨʝʘʣʴʥʳʡ ʠʥʪʝʛʨʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣè (ʫʯʠʪʳʚʘʶʱʠʡ 

ʪʨʘʥʩʧʦʨʪʥʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʩʦʩʝʜʥʠʭ ʨʝʛʠʦʥʦʚ). ʇʦʜ ʠʜʝʘʣʴʥʳʤ ʠʥʪʝʛʨʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʧʦʥʠʤʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʦʮʝʥʢʠ ʩʦʩʝʜʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ ʢ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʦʟʤʦʞʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʩʦʩʝʜʥʠʭ ʨʝʛʠʦʥʦʚ, ʪ. ʝ. ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ 

ʦʜʠʥ ʨʝʛʠʦʥ ʛʨʘʥʠʯʠʪ ʩʨʘʟʫ ʩʦ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ. ɺ ʩʣʫʯʘʝ ʞʝ ʩ çʨʝʘʣʴʥʳʤ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤè ʪʨʝʙʫʝʪʩʷ ʫʯʝʩʪʴ ʪʨʘʥʩʧʦʨʪʥʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʩʦʩʝʜʥʠʭ ʨʝʛʠʦʥʦʚ. 

ʉʪʘʪʴʷ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʕɻʇ ʣʶʙʦʛʦ ʨʝʛʠʦʥʘ, 

ʧʨʠ ʨʝʰʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʙʣʝʤ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥ ʤʠʨʘ, ʠ ʦʮʝʥʢʝ 

ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʠʭ ʨʝʛʠʦʥʦʚ. 

 

Abstract. This paper presents questions of evaluation of economicïgeographical position 

(EGP) with cartographic analysis of integration potential. 

As you know, EGP always carries some information about the possibility of further 

development of the object, i. e. about the potential of EGP. In most papers on the evaluation of the 

potential of EGP is assessing its relative favorable or adverse in comparison with other objects 

(regions, cities, etc.), while the maximum value of EGP not only installed, but not even considered. 
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The main methods of this research paper are analysis and synthesis, mapping and 

geographical comparison, but also a method for the assessment of the integration potential of EGP 

suggested by V. I. Blanutsa of the Institute of Geography the SB RAS. 

In the process, was obtained information about the interactions of constituent entities of the 

Russian Federation, in particular, the KhantyïMansi Autonomous district ð Yugra and its 

neighbors 1st order using map of maps and visual analysis. 

In our opinion, the methods of calculating the integration potential of the EGP will help to 

solve the problem of evaluating the EGP. It is proposed to use the concept of ñideal integration 

potentialò and ñreal integration potentialò (taking into account the transport accessibility of the 

neighbouring regions). Under ideal integration potential refers to the evaluation of the neighborôs 

position in the region to the largest possible number of neighboring regions, i. e. corresponding to a 

situation where one region shares borders with all the others. In the case of ñreal integration 

potentialò is required to consider the transport accessibility of neighboring regions. 

The paper has practical value for the geographical assessment of EGP of any region, in the 

solution of modern problems of the Russian economy and other countries, and assess the future 

development of their regions. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʮʝʥʢʘ ʵʢʦʥʦʤʠʢʦïʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʠʥʪʝʛʨʘʮʠʦʥʥʳʡ 

ʧʦʪʝʥʮʠʘʣ, ʠʜʝʘʣʴʥʳ ʠʥʪʝʛʨʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʨʝʘʣʴʥʳʡ ʠʥʪʝʛʨʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, 

ʪʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ. 

 

Keywords: evaluation of economicïgeographical position, integration potential, ideal 

potential for integration, real integration potential, transport accessibility. 

 

ʕʢʦʥʦʤʠʢʦïʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ (ʕɻʇ) ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʦʮʝʥʢʝ ʤʝʩʪ ʨʘʟʤʝʱʝʥʠʷ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ð ʩʪʨʘʥ, ʨʝʛʠʦʥʦʚ, ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ, ʧʦʩʝʣʝʥʠʡ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʜʨ. ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ ʭʦʟʷʡʩʪʚʘ, 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʨʘʟʜʝʣʝʥʠʠ ʪʨʫʜʘ [1]. ʂʘʪʝʛʦʨʠʶ ʕɻʇ ʚʚʝʣ ʚ ʥʘʫʯʥʳʡ ʦʙʦʨʦʪ ʅ. ʀ. 

ɹʘʨʘʥʩʢʠʡ [2], ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʕɻʇ ð ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʜʘʥʥʦʛʦ ʧʫʥʢʪʘ ʠʣʠ ʘʨʝʘʣʘ ʢ ʢʘʢʠʤ-

ʣʠʙʦ ʜʘʥʥʦʩʪʷʤ, ʚʟʷʪʳʤ ʚʥʝ ʵʪʦʛʦ ʧʫʥʢʪʘ ʠʣʠ ʘʨʝʘʣʘ. ʕɻʇ ʨʝʟʢʦ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʫʝʪ ʦʙʲʝʢʪ, 

ʧʨʠʜʘʝʪ ʝʤʫ ʦʜʥʦʤʫ ʧʨʠʩʫʱʠʝ, ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ. ʇʨʠ ʘʥʘʣʠʟʝ ʕɻʇ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʘʪʴ 

ʚʩʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʣʦʞʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʚʳʷʚʠʪʴ ʝʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʢʦʥʢʨʝʪʠʢʫ [3]. 

ʕʢʦʥʦʤʠʢʦïʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ (ʕɻʇ) ð ʦʜʠʥ ʠʟ ʬʘʢʪʦʨʦʚ ʠʟʤʝʥʝʥʠʷ 

ʬʫʥʢʮʠʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ (ʨʝʛʠʦʥʦʚ), ʧʨʠʯʝʤ, ʢʘʢ 

ʦʪʤʝʯʘʝʪ ɸ. ʀ. ʊʨʝʡʚʠʰ [4], ʵʪʠ ʦʙʲʝʢʪʳ, ʨʘʟʚʠʚʘʷʩʴ, ʩʘʤʠ ʥʘʯʠʥʘʶʪ ʚʣʠʷʪʴ ʥʘ ʕɻʇ.  

ʀ. ʄ. ʄʘʝʨʛʦʡʟ, ʨʘʟʨʘʙʘʪʳʚʘʷ ʤʝʪʦʜʦʣʦʛʠʶ ʘʥʘʣʠʟʘ ʕɻʇ ʨʝʛʠʦʥʘ, ʚʳʜʝʣʷʝʪ 

ʮʝʥʪʨʘʣʴʥʦʝ, ʛʣʫʙʠʥʥʦʝ (ʧʝʨʠʬʝʨʠʡʥʦʝ) ʧʦʣʦʞʝʥʠʝ [5]. ʇʨʠʯʝʤ ʛʣʫʙʠʥʥʦʝ ʧʦʣʦʞʝʥʠʝ, 

ʙʳʚʘʝʪ ʜʚʫʭ ʪʠʧʦʚ: ʜʣʷ ʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʥʘ çʫʢʨʳʪʦʩʪʴè ʪʝʨʨʠʪʦʨʠʠ, ʩʦʯʝʪʘʶʱʘʷʩʷ ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ ʩ ʧʦʣʦʞʝʥʠʝʤ ʥʘ ʛʣʘʚʥʳʭ ʪʨʘʩʩʘʭ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; ʜʨʫʛʦʤʫ 

ʩʚʦʡʩʪʚʝʥʥʦ ʩʦʯʝʪʘʥʠʝ ʜʚʫʭ ʯʝʨʪ: çʫʢʨʳʪʦʩʪʠè ʪʝʨʨʠʪʦʨʠʠ ʩ çʦʪʦʜʚʠʥʫʪʦʩʪʴʶè ʝʝ ʦʪ 

ʛʣʘʚʥʳʭ ʪʨʘʩʩ ʤʝʞʨʘʡʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɻʣʘʚʥʳʡ ʩʤʳʩʣ ʩʦʩʝʜʩʪʚʘ ʦʙʲʝʪʦʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʝʛʠʦʥʦʚ ʩʤʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʩʠʩʪʝʤ, ʘ ʯʝʨʝʟ ʥʠʭ ï ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʭʦʟʷʡʩʪʚʘ ʠ ʠʥʬʨʘʩʪʨʫʢʪʨʳ ʩʦʩʝʜʥʠʭ 

ʨʝʛʠʦʥʦʚ ʚ ʮʝʣʦʤ [6]. ʉʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʩʝʜʩʪʚʘ ʜʣʷ 

ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʠʥʪʝʛʨʘʮʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ 

ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʘʡʦʥʦʚ.  

ʇʦʜ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ɺ. ʀ. ɹʣʘʥʫʮʘ [7] ʧʦʥʠʤʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʙʲʝʢʪʘ 

ʦʙʲʝʜʠʥʷʪʴʩʷ ʩ ʩʦʩʝʜʷʤʠ ʚ ʩʪʨʫʢʪʫʨʳ ʪʝʩʥʦʛʦ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

(ʢʣʘʩʪʝʨʳ, ʘʛʣʦʤʝʨʘʮʠʠ, ʨʘʡʦʥʳ ʠ ʜʨ.). ʇʨʦʙʣʝʤʘʪʠʢʘ ʠʥʪʝʛʨʘʮʠʠ ʠʣʠ ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʩʣʦʞʥʘ 

[8ï12], ʧʦʵʪʦʤʫ ʚʦʟʤʦʞʥʳ ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʘʥʘʣʠʟʘ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʕɻʇ.  
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ʂʘʢ ʠʟʚʝʩʪʥʦ, ʕɻʇ ʚʩʝʛʜʘ ʥʝʩʝʪ ʥʝʢʦʪʦʨʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ ʦʙʲʝʢʪʘ, ʪ. ʝ. ʦ ʝʛʦ ʧʦʪʝʥʮʠʘʣʝ. ʅʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʙʦʪ ʧʦ ʦʮʝʥʢʝ ʧʦʪʝʥʮʠʘʣʘ ʕɻʇ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ (ʠʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʭʦʞʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʕɻʇ ʥʝ 

ʪʦʣʴʢʦ ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʥʦ ʜʘʞʝ ʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʳ ʕɻʇ, ʧʦʜ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ 

ʤʝʨʫ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʕɻʇ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʭʦʜʝ ʦʪʜʝʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʦʝ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ. 

ʈʘʩʩʤʦʪʨʠʤ ʤʝʪʦʜʠʢʫ ɺ. ʀ. ɹʣʘʥʫʮʳ [13] ʧʦ ʦʮʝʥʢʝ ʩʦʩʝʜʩʢʦʛʦ ʕɻʇ. ʏʝʤ ʙʦʣʴʰʝ ʫ 

ʦʙʲʝʢʪʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʩʦʩʝʜʝʡ, ʪʝʤ ʙʦʣʴʰʝ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʙʲʝʜʠʥʝʥʠʷ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʝʤ ʚʳʰʝ ʧʦʪʝʥʮʠʘʣ. ʇʦʵʪʦʤʫ ʢʦʣʠʯʝʩʪʚʦ ʚʩʝʭ ʩʦʩʝʜʝʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʕɻʇ, ʪ. ʝ. ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ 

ʦʜʠʥ ʦʙʲʝʢʪ ʛʨʘʥʠʯʠʪ ʩʨʘʟʫ ʩʦ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʦʟʤʦʞʥʦʝ ʯʠʩʣʦ ʚʘʨʠʘʥʪʦʚ ʦʙʲʝʜʠʥʝʥʠʷ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʜʦʩʪʘʪʦʯʥʦ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʘʩʧʝʢʪʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʪʝʛʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʛʨʘʥʠʮ ʠ ʪʨʘʥʩʧʦʨʪʥʘʷ 

ʜʦʩʪʫʧʥʦʩʪʴ ʨʝʛʠʦʥʘ. ʇʦʵʪʦʤʫ, ʠʥʪʝʛʨʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʧʨʝʜʣʦʞʝʥʥʳʡ ɺ. ʀ. ɹʣʘʥʫʮʝʡ, 

ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʠʜʝʘʣʴʥʦʡ ʤʦʜʝʣʴʶ, ʘ ʩ ʧʦʧʨʘʚʢʦʡ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ð 

ʨʝʘʣʴʥʦʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʠʥʪʝʛʨʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʍʘʥʪʳïʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ð 

ʖʛʨʳ (ʍʄɸʆïʖʛʨʳ) ʠ ʝʛʦ ʩʦʩʝʜʝʡ 1-ʛʦ ʧʦʨʷʜʢʘ. ʇʨʠ ʦʮʝʥʢʝ ʩʪʝʧʝʥʠ ʩʦʩʝʜʩʪʚʘ 

ʫʯʠʪʳʚʘʶʪʩʷ ʜʚʝ ʝʛʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʩʪʦʨʦʥʳ ð ʜʠʩʪʘʥʮʠʦʥʥʘʷ (ʨʘʩʩʪʦʷʥʠʝ ʢʘʢ ʤʝʨʘ 

ʙʣʠʟʦʩʪʠ) ʠ ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ (ʤʝʨʘ ʚʟʘʠʤʦʜʦʩʪʫʧʥʦʩʪʠ ʨʝʛʠʦʥʦʚ ʤʝʞʜʫ ʩʦʙʦʡ, ʨʝʛʫʣʠʨʫʝʤʦʡ 

ʛʨʘʥʠʮʘʤʠ). 

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʫʙʲʝʢʪʦʚ ʬʝʜʝʨʘʮʠʠ ʈʦʩʩʠʠ, ʢʦʪʦʨʦʝ ʚʦʟʤʦʞʥʦ ʧʨʠ 

ʥʘʣʠʯʠʠ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʥʠʤʠ (ʚʢʣʶʯʘʷ ʤʦʨʩʢʠʝ). ɺ ʩʧʠʩʦʢ ʧʦʧʘʜʘʶʪ 84 ʠʟ 85 ʩʫʙʲʝʢʪʦʚ 

ʬʝʜʝʨʘʮʠʠ ʈʌ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʤʝʞʜʫ ʧʦʨʷʜʢʘʤʠ ʩʦʩʝʜʩʪʚʘ (ʦʪ 1 ʜʦ 11 ʧʦʨʷʜʢʦʚ). ʂ 

ʩʦʞʘʣʝʥʠʶ, ʂʘʣʠʥʠʥʛʨʘʜʩʢʫʶ ʦʙʣʘʩʪʴ ʤʳ ʙʳʣʠ ʚʳʥʫʞʜʝʥʳ ʠʩʢʣʶʯʠʪʴ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ, ʪʘʢ 

ʢʘʢ ʦʥʘ ʥʝ ʛʨʘʥʠʯʠʪ ʥʠ ʩ ʦʜʥʠʤ ʩʫʙʲʝʢʪʦʤ ʬʝʜʝʨʘʮʠʠ ʈʦʩʩʠʠ. ʃʫʯʰʝ ʚʩʝʛʦ ʘʥʘʣʠʟ 

ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʚʦʜʠʪʴ ʚʠʟʫʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʧʦʜʩʯʠʪʳʚʘʷ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʝʜʝʡ ʨʘʟʥʳʭ ʧʦʨʷʜʢʦʚ (ʈʠʩʫʥʦʢ 1). 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʍʄɸʆïʖʛʨʘ ʛʨʘʥʠʯʠʪ ʩ 6 ʩʦʩʝʜʷʤʠ 1-ʛʦ ʧʦʨʷʜʢʘ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʛʨʘʥʠʯʘʪ ʩ 14 ʩʦʩʝʜʷʤ 2-ʛʦ ʧʦʨʷʜʢʘ, ʘ ʦʥʠ ð ʩ 17 ʩʦʩʝʜʷʤʠ 3-ʛʦ ʧʦʨʷʜʢʘ, ʟʘ 

ʢʦʪʦʨʳʤʠ ʩʣʝʜʫʶʪ 15 (4-ʛʦ), 9 (5-ʛʦ), 7 (6-ʛʦ), 4 (7-ʛʦ), 3 (8-ʛʦ), 7 (9-ʛʦ), 1 (10-ʛʦ ʧʦʨʷʜʢʘ). 

ʏʪʦʙʳ ʫʯʝʩʪʴ ʚʦʟʤʦʞʥʦʝ ʟʘʪʫʭʘʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ 

ʦʪ ʦʙʲʝʢʪʘ, ʙʳʣʘ ɺ. ʀ. ɹʣʘʥʫʮʘ [7] ʧʨʝʜʣʘʛʘʝʪ ʰʢʘʣʫ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, 

ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʫʤʝʥʴʰʝʥʠʠ ʚʜʚʦʝ ʟʥʘʯʠʤʦʩʪʠ ʢʘʞʜʦʛʦ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʦʨʷʜʢʘ ʩʦʩʝʜʩʪʚʘ: 

1ð ʜʣʷ ʩʦʩʝʜʝʡ 1-ʛʦ ʧʦʨʷʜʢʘ, 0,5 ð ʜʣʷ 2-ʛʦ, 0,25 ð ʜʣʷ 3-ʛʦ ʠ ʪ. ʜ.  
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ʈʠʩʫʥʦʢ 1. ʉʦʩʝʜʠ ʨʘʟʥʳʭ ʧʦʨʷʜʢʦʚ ʜʣʷ ʍʄɸʆ ï ʖʛʨʳ. 

 

 

ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʨʘʩʩʯʠʪʳʚʘʪʴ ʜʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʦ ʩʣʝʜʫʶʱʝʡ 

ʬʦʨʤʫʣʝ: 

,1
5,0
-

=
p

pK       (1) 

ʛʜʝ p ð ʧʦʨʷʜʦʢ. 

 

 

ɼʣʷ ʩʦʩʝʜʝʡ 1-ʛʦ ʧʦʨʷʜʢʘ ʍʄɸʆïʖʛʨʳ ʧʨʦʚʝʜʝʤ ʧʦʜʦʙʥʳʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ (ʈʠʩʫʥʦʢ 2ï4). ʅʘ ʈʠʩʫʥʢʝ 2ï4 ʮʠʬʨʘʤʠ ʦʙʦʟʥʘʯʝʥʳ: 1ï10 ð ʧʦʨʷʜʦʢ ʩʦʩʝʜʝʡ; 

11 ð ʍʄɸʆïʖʛʨʘ; 12 ð ʥʦʤʝʨʘ ʩʦʩʝʜʝʡ (ʩ 1 ʧʦ 3 ʧʦʨʷʜʦʢ). 
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ʈʠʩʫʥʦʢ 2. ʉʦʩʝʜʠ ʨʘʟʥʳʭ ʧʦʨʷʜʢʦʚ ʜʣʷ ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ ʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘ.̫ 
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ʈʠʩʫʥʦʢ 3. ʉʦʩʝʜʠ ʨʘʟʥʳʭ ʧʦʨʷʜʢʦʚ ʜʣʷ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʗʤʘʣʦïʅʝʥʝʮʢʦʛʦ ɸʆ. 
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ʈʠʩʫʥʦʢ 4. ʉʦʩʝʜʠ ʨʘʟʥʳʭ ʧʦʨʷʜʢʦʚ ʜʣʷ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʶʛʘ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

ʆʮʝʥʢʘ ʩʦʩʝʜʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʜʣʷ ʨʝʛʠʦʥʘ ʙʫʜʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ä= ppNKT     (2) 

ʛʜʝ Kp ð ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ p-ʛʦ ʧʦʨʷʜʢʘ, Np ð ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʝʜʝʡ p-ʛʦ 

ʧʦʨʷʜʢʘ. 
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ʀʜʝʘʣʴʥʳʡ ʠʥʪʝʛʨʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ (%) ʜʣʷ n-ʛʦ ʨʝʛʠʦʥʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ  

 

100*/ MTP =      (3) 

ʛʜʝ Tn ð ʦʮʝʥʢʘ ʩʦʩʝʜʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ, M ð ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʝʛʠʦʥʦʚ. 

ɺ ʊʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥ ʨʘʩʯʝʪ ʩʦʩʝʜʩʢʦʛʦ ʕɻʇ ʩʫʙʲʝʢʪʦʚ ʬʝʜʝʨʘʮʠʠ ʜʣʷ ʩʦʩʝʜʝʡ 1-ʛʦ 

ʧʦʨʷʜʢʘ ʍʄɸʆïʖʛʨʳ ʠ ʠʭ ʠʜʝʘʣʴʥʳʡ ʠʥʪʝʛʨʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ. 

 
ʊʘʙʣʠʮʘ 1.  

ʉʆʉɽɼʉʂʆɽ ʕɻʇ ʉʋɹʒɽʂʊʆɺ ʌɽɼɽʈɸʎʀʀ ɼʃʗ ʉʆʉɽɼɽʁ 1-ɻʆ ʇʆʈʗɼʂɸ  

ʍʄɸʆïʖɻʈʓ, ʀɼɽɸʃʔʅʓʁ ʀʅʊɽɻʈɸʎʀʆʅʅʓʁ ʇʆʊɽʅʎʀɸʃ 

ʉʫʙʲʝʢʪ  ʧʦʨʷʜʢʠ Tn Pn 

1 2 3 4 5 6 7 8 9 10 11   

ʈʝʩʧʫʙʣʠʢʘ ʂʦʤʠ 7 14 19 17 11 4 3 7 1 0 0 21,8 25,9 

ʍʄɸʆïʖʛʨʘ 6 14 17 15 9 7 4 3 7 1 0 20,0 23,8 

ʂʨʘʩʥʦʷʨʩʢʠʡ 

ʢʨʘʡ 

8 14 11 8 11 9 7 4 3 7 1 19,9 23,7 

ʉʚʝʨʜʣʦʚʩʢʘʷ 

ʦʙʣʘʩʪʴ 

7 10 15 18 13 9 3 7 1 0 0 19,2 22,9 

ʗʅɸʆ 4 12 20 16 9 7 4 3 7 1 0 17,9 21,3 

ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ 6 10 12 13 11 9 7 4 3 7 1 16,8 20,0 

ʊʶʤʝʥʩʢʘʷ 

ʦʙʣʘʩʪʴ 

5 8 12 15 14 9 9 3 7 1 0 15,2 18,1 

 

ɻʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ ʧʨʠʩʫʱ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ; ʪʝ ʠʣʠ ʠʥʳʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʝʛʦ ʩʪʦʨʦʥʳ ʨʝʘʣʠʟʫʶʪʩʷ ʜʘʣʝʢʦ ʥʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ. ʃʠʰʴ ʧʨʠ ʩʦʯʝʪʘʥʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʵʪʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʩʪʦʨʦʥʳ ʚʦʧʣʦʱʘʶʪʩʷ ʚ ʞʠʟʥʴ [3]. 

ʂʘʪʝʛʦʨʠʷ ʕɻʇ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʙʘʟʦʚʳʭ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʈʦʩʩʠʠ. 

ɹʦʣʝʝ ʪʦʛʦ, ʢʘʢ ʫʢʘʟʳʚʘʶʪ ʉ. ʇ. ɿʝʤʮʦʚ ʠ ɺ. ʃ. ɹʘʙʫʨʠʥ, çʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʵʪʦ ʦʜʥʘ ʠʟ 

ʥʝʤʥʦʛʠʭ ʢʦʥʮʝʧʮʠʡ, ʧʦʷʚʠʚʰʠʭʩʷ ʠʟʥʘʯʘʣʴʥʦ ʠ ʨʘʟʚʠʚʘʚʰʠʭʩʷ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʢʝ ʠ 

ʨʝʜʢʦ ʧʨʠʤʝʥʷʚʰʠʭʩʷ ʟʘ ʨʫʙʝʞʦʤè [14]. ʇʨʠ ʵʪʦʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʘʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦ ʥʘʣʠʯʠʠ çʚʳʛʦʜʥʦʛʦè ʠʣʠ çʥʝʚʳʛʦʜʥʦʛʦè ʕɻʇ ʨʝʛʠʦʥʘ. ʅʦ ʦʙʱʝʧʨʠʥʷʪʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʧʦʩʪʨʦʝʥʠʶ ʬʦʨʤʘʣʴʥʦʡ ʤʦʜʝʣʠ ʠ ʵʤʧʠʨʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʧʦʪʝʥʮʠʘʣʘ ʕɻʇ 

ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʨʝʜʣʦʞʝʥʥʘʷ ɺ. ʀ. ɹʣʘʥʫʮʝʡ [7, 13] ʠ 

ʨʘʟʚʠʪʘʷ ʘʚʪʦʨʦʤ ʜʘʥʥʦʡ ʩʪʘʪʴʠ, ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʕɻʇ 

ʧʦʤʦʞʝʪ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ.  

ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʥʷʪʠʷ çʠʜʝʘʣʴʥʳʡ ʠʥʪʝʛʨʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣè, ʧʦʜ 

ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʦʮʝʥʢʠ ʩʦʩʝʜʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ ʢ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʩʦʩʝʜʥʠʭ ʨʝʛʠʦʥʦʚ, ʪ. ʝ. ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʘʢʦʡ 

ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʦʜʠʥ ʨʝʛʠʦʥ ʛʨʘʥʠʯʠʪ ʩʨʘʟʫ ʩʦ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ. ɺ ʩʣʫʯʘʝ ʞʝ ʩ çʨʝʘʣʴʥʳʤ 

ʠʥʪʝʛʨʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤè ʪʨʝʙʫʝʪʩʷ ʫʯʝʩʪʴ ʪʨʘʥʩʧʦʨʪʥʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʩʦʩʝʜʥʠʭ 

ʨʝʛʠʦʥʦʚ. ʇʦ ʚʳʨʘʞʝʥʠʶ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʫʯʝʥʦʛʦ ʋ. ʍʘʥʩʝʥʘ, ʦʩʥʦʚʥʳʤ ʧʨʦʜʫʢʪʦʤ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ [15].  

ʏʝʨʝʟ ʧʨʝʦʜʦʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʨʝʘʣʠʟʘʮʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʕɻʇ ʨʝʛʠʦʥʦʚ. ʇʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʳ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʪ ʨʝʟʢʦ ʧʦʚʳʩʠʪʴ ʜʠʥʘʤʠʯʥʦʩʪʴ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ [16]. 

ʊʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ð ʚʘʞʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʚʣʠʷʶʱʠʡ ʢʘʢ ʥʘ ʨʘʟʚʠʪʠʝ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʪʘʢ ʠ ʥʘ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚ ʨʝʛʠʦʥʘʭ. ʕɻʇ 

http://www.bulletennauki.com/


 

 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice 

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ˉ4 2017 ʛ. 
http://www.bulletennauki.com 

 

 

157 

 

 

ʦʪʥʦʩʠʪʩʷ ʢ ʨʝʩʫʨʩʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʀʭ ʨʦʣʴ ʦʩʦʙʝʥʥʦ ʚʝʣʠʢʘ ʚ ʚʦʩʪʦʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʌ, ʢ 

ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʠ ʪʝʨʨʠʪʦʨʠʷ ʍʄɸʆïʖʛʨʳ. ʂ ʨʝʩʫʨʩʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʠ ʪʨʘʥʩʧʦʨʪʥʫʶ ʜʦʩʪʫʧʥʦʩʪʴ. ʇʦ ʤʥʝʥʠʶ ɺ. ʅ. ɹʫʛʨʦʤʝʥʢʦ [17], ʠʥʪʝʛʨʘʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ 

ʜʦʩʪʫʧʥʦʩʪʴ ʠʟʤʝʨʷʝʪʩʷ ʚ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʭ ʟʘʪʨʘʪʘʭ ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʚ ʨʘʡʦʥʝ ʜʦʙʨʘʪʴʩʷ ʠʟ ʣʶʙʦʡ ʝʛʦ ʪʦʯʢʠ ʚ ʣʶʙʫʶ ʜʨʫʛʫʶ. ʅʦ ʧʨʠ ʵʪʦʤ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ 

ʫʜʘʣʝʥʥʦʩʪʴ ʠ ʮʝʥʘ ʫʩʣʫʛʠ. ʈʘʟʣʠʯʥʳʝ ʘʚʪʦʨʳ, ʠʩʧʦʣʴʟʫʷ ʧʦʥʷʪʠʝ çʪʨʘʥʩʧʦʨʪʥʘʷ 

ʜʦʩʪʫʧʥʦʩʪʴè ʚ ʧʨʠʤʝʥʝʥʠʠ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʬʝʨʝ ʵʢʦʥʦʤʠʢʠ, ʚʢʣʘʜʳʚʘʶʪ ʚ ʥʝʛʦ ʩʚʦʡ 

ʩʤʳʩʣ. 

ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʪʨʝʙʫʝʪʩʷ 

ʨʘʩʩʯʠʪʘʪʴ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʨʘʥʠʮ. ʂʘʢ ʫʢʘʟʳʚʘʝʪ ɻ. ɸ. ɻʦʣʴʮ, ʧʦʢʘʟʘʪʝʣʴ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʚʦ ʚʥʝ ʠʟʤʝʨʷʝʪʩʷ ʯʠʩʣʦʤ ʧʝʨʝʩʝʯʝʥʠʡ ʛʨʘʥʠʮʳ ʨʘʡʦʥʘ 

ʜʦʨʦʛʘʤʠ ʠ ʚʦʜʥʳʤʠ ʧʫʪʷʤʠ, ʦʪʥʝʩʝʥʥʳʤʠ ʢ ʜʣʠʥʝ ʧʝʨʠʤʝʪʨʘ ʛʨʘʥʠʮʳ ʚʩʝʛʦ ʨʘʡʦʥʘ [18]. 

ʇʦʢʘʟʘʪʝʣʴ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʨʘʥʠʮ ʤʝʞʜʫ i ʠ j ʨʘʡʦʥʘʤʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ 

ʬʦʨʤʫʣʝ [19]: 

( )
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++=                     (4) 

ʛʜʝ l ij ð ʜʣʠʥʘ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʨʘʡʦʥʘʤʠ, qij, aij, vij ð ʯʠʩʣʦ ʧʝʨʝʩʝʯʝʥʠʡ ʛʨʘʥʠʮʳ 

ʤʝʞʜʫ ʨʘʡʦʥʘʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʞʝʣʝʟʥʳʤʠ, ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʜʦʨʦʛʘʤʠ, ʚʦʜʥʳʤʠ ʧʫʪʷʤʠ 

(ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ɼʘʥʥʳʝ ʨʘʩʯʝʪʘ ʩʚʝʜʝʤ ʚ ʊʘʙʣʠʮʫ 2. ʏʝʤ ʚʳʰʝ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʨʘʥʠʮ, 

ʪʝʤ ʚʳʰʝ ʠʭ ʪʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʪʝʤ ʣʫʯʰʝ ʨʝʘʣʠʟʦʚʘʥ ʨʝʩʫʨʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩʤʝʞʥʳʭ ʨʝʛʠʦʥʦʚ ʩ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

 
ʊʘʙʣʠʮʘ 2.  

ʇʈʆʅʀʎɸɽʄʆʉʊʔ ɻʈɸʅʀʎ  

ʍɸʅʊʓïʄɸʅʉʀʁʉʂʆɻʆ ɸɺʊʆʅʆʄʅʆɻʆ ʆʂʈʋɻɸ ð ʖɻʈʓ ʀ ɽɻʆ ʉʆʉɽɼɽʁ 

ʉʦʩʝʜʥʠʝ ʨʘʡʦʥʳ ɼʣʠʥʘ ʛʨʘʥʠʮ, 

ʢʤ 

ʏʠʩʣʦ ʧʝʨʝʩʝʯʝʥʠʡ ʛʨʘʥʠʮʳ ʇʦʢʘʟʘʪʝʣʴ 

ʧʨʦʥʠʮʘʝʤʦ

ʩʪʠ 
ʞʝʣʝʟʥʳʤʠ 

ʜʦʨʦʛʘʤʠ 

ʘʚʪʦʤʦʙʠʣʴ

ʥʳʤʠ 

ʜʦʨʦʛʘʤʠ 

ʚʦʜʥʳʤʠ 

ʧʫʪʷʤʠ 

ʈʝʩʧʫʙʣʠʢʘ ʂʦʤʠ 590 0 10 0 0,169 

ʗʤʘʣʦ-ʅʝʥʝʮʢʠʡ ɸʆ 1716 1 31 2 0,198 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ 257 0 0 0 0 

ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 597 2 15 0 0,318 

ʊʶʤʝʥʩʢʘʷ ʦʙʣʘʩʪʴ (ʶʛ) 749 1 11 1 0,180 

ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ 824 0 4 2 0,061 

 

ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʜʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨʤʘʪʠʚʝʥ, ʪʘʢ ʢʘʢ, 

ʚʦ-ʧʝʨʚʳʭ, ʦʥ ʥʝ ʫʯʠʪʳʚʘʝʪ ʯʠʩʣʦ ʧʝʨʝʩʝʯʝʥʠʡ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʨʘʡʦʥʘʤʠ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ 

ʪʨʘʥʩʧʦʨʪʘ, ʢʨʦʤʝ ʞʝʣʝʟʥʳʭ, ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʚʦʜʥʳʭ ʧʫʪʝʡ. ɺʦ-ʚʪʦʨʳʭ, ʦʥ 

ʫʯʠʪʳʚʘʝʪ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʛʨʘʥʠʮ ʤʝʞʜʫ ʜʚʫʤʷ ʨʘʡʦʥʘʤʠ, ʘ ʥʝ ʚʩʝʤʠ ʩʦʩʝʜʷʤʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʝʛʠʦʥʘ. ɺ-ʪʨʝʪʴʠʭ, ʫʯʠʪʳʚʘʝʪʩʷ ʬʘʢʪʠʯʝʩʢʘʷ ʜʣʠʥʘ ʛʨʘʥʠʮʳ ʤʝʞʜʫ 

ʨʘʡʦʥʘʤʠ, ʥʦ, ʢʘʢ ʟʘʤʝʯʘʶʪ ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ [20], ʜʣʷ ʦʯʝʥʴ ʠʟʚʠʣʠʩʪʳʭ ʛʨʘʥʠʮ 

(ʥʘʧʨʠʤʝʨ, ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ), ʜʣʠʥʘ ʛʨʘʥʠʮ ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʚʝʣʠʢʘ. ʂ ʪʦʤʫ ʞʝ ʥʝ 

ʫʯʠʪʳʚʘʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʨʝʛʠʦʥʳ ʤʦʛʫʪ ʠ ʥʝ ʠʤʝʪʴ ʩʫʭʦʧʫʪʥʳʭ ʛʨʘʥʠʮ. 

ʇʦʵʪʦʤʫ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʩʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʨʘʥʠʮ, ʢʦʪʦʨʳʡ ʙʳ ʫʯʠʪʳʚʘʣ 

ʥʝ ʪʦʣʴʢʦ ʞʝʣʝʟʥʳʝ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ, ʚʦʜʥʳʝ ʧʫʪʠ, ʥʦ ʪʘʢʞʝ ʠ ʥʝʬʪʝï ʠ 

ʛʘʟʦʧʨʦʚʦʜʳ, ʚʦʟʜʫʰʥʳʝ ʣʠʥʠʠ. ʃ. ʀ. ɺʘʩʠʣʝʚʩʢʠʡ ʧʨʝʜʣʦʞʠʣ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʝʨʝʚʦʜʘ ʚ 

ʫʩʣʦʚʥʳʝ ʵʢʚʠʚʘʣʝʥʪʳ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, ʚʦʜʥʳʝ ʧʫʪʠ ʚ ʩʨʝʜʥʝʤ ʨʘʚʥʦʮʝʥʥʳ 

ʞʝʣʝʟʥʳʤ ʜʦʨʦʛʘʤ; 1 ʢʤ ʘʚʪʦʜʦʨʦʛʠ ʩ ʪʚʝʨʜʳʤ ʧʦʢʨʳʪʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 0,15 ʢʤ ʞʝʣʝʟʥʳʭ 

ʜʦʨʦʛ; 1 ʢʤ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ ð 0,45 ʢʤ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ; 1 ʢʤ ʛʨʫʥʪʦʚʳʭ ʜʦʨʦʛ ð ʪʦʣʴʢʦ 
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0,01 ʢʤ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ; 1 ʢʤ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʥʝʬʪʝʧʨʦʚʦʜʦʚ ʤʦʞʥʦ ʧʨʠʨʘʚʥʷʪʴ ʢ 1 ʢʤ 

ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ; 1 ʢʤ ʛʘʟʦʧʨʦʚʦʜʦʚ ð ʢ 0,3 ʢʤ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ; 1 ʢʤ ʚʦʟʜʫʰʥʳʭ ʧʫʪʝʡ ð ʢ 

0,025 ʢʤ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ [21]. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʜʘʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʚʧʦʣʥʝ ʧʦʜʭʦʜʷʪ ʥʝ 

ʪʦʣʴʢʦ ʜʣʷ ʧʝʨʝʚʦʜʘ ʜʣʷ ʜʣʠʥ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ, ʥʦ ʠ ʚʧʦʣʥʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʨʘʩʯʝʪʘ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʨʘʥʠʮ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʨʘʥʠʮ ʤʝʞʜʫ i ʠ j ʨʘʡʦʥʘʤʠ: 

 

( )ijijijijijijijij gzyvwaxq
l

R 025,03,001,015,045,0
100

+++++++= ä                  (5) 

ʛʜʝ: l ð ʫʩʣʦʚʥʘʷ ʜʣʠʥʘ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʨʘʡʦʥʘʤʠ; ʯʠʩʣʦ ʧʝʨʝʩʝʯʝʥʠʡ ʛʨʘʥʠʮʳ ʤʝʞʜʫ 

ʨʘʡʦʥʘʤʠ qij ð ʞʝʣʝʟʥʳʤʠ ʜʦʨʦʛʘʤʠ (ʜʣʷ ʫʟʢʦʢʦʣʝʡʥʳʭ ʜʦʨʦʛ ð ʚ 2 ʨʘʟʘ ʤʝʥʴʰʝ), xij ð 

ʘʚʪʦʤʘʛʠʩʪʨʘʣʷʤʠ, aij ð ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʜʦʨʦʛʘʤʠ (ʩ ʪʚʝʨʜʳʤ ʧʦʢʨʳʪʠʝʤ), wij ð 

ʛʨʫʥʪʦʚʳʤʠ ʜʦʨʦʛʘʤʠ (ʚʢʣʶʯʘʷ ʘʚʪʦʟʠʤʥʠʢʠ ʠ ʪʨʘʢʪʦʨʥʳʝ ʜʦʨʦʛʠ), vij ð ʚʦʜʥʳʤʠ ʧʫʪʷʤʠ 

(ʩʫʜʦʭʦʜʥʳʤʠ), yij ð ʤʘʛʠʩʪʨʘʣʴʥʳʤʠ ʥʝʬʪʝʧʨʦʚʦʜʘʤʠ (ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʧʨʦʚʦʜʘʤʠ), zij ð 

ʛʘʟʦʧʨʦʚʦʜʘʤʠ, gij ð ʚʦʟʜʫʰʥʳʤʠ ʧʫʪʷʤʠ (ʠʟ ʤʝʩʪʥʳʭ ʘʵʨʦʧʦʨʪʦʚ). 

 

ɺ ʫʨʘʚʥʝʥʠʠ ʚʤʝʩʪʦ ʬʘʢʪʠʯʝʩʢʦʡ ʜʣʠʥʳ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʨʘʡʦʥʘʤʠ ʚʟʷʪʦ ʟʥʘʯʝʥʠʝ 

ʫʩʣʦʚʥʦʝ, ʢʦʪʦʨʦʝ ʨʘʚʥʦ ʜʣʠʥʝ ʦʢʨʫʞʥʦʩʪʠ ʢʨʫʛʘ, ʨʘʚʥʦʚʝʣʠʢʦʛʦ ʧʣʦʱʘʜʠ ʩʫʙʲʝʢʪʘ 

ʬʝʜʝʨʘʮʠʠ. ʋʩʣʦʚʥʘʷ ʜʣʠʥʘ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʨʘʡʦʥʘʤʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Sl p4=
      (6) 

ʛʜʝ: S ð ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ (ʚ ʢʤ2), ˊ = 3,14. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʬʘʢʪʠʯʝʩʢʘʷ ʜʣʠʥʘ ʛʨʘʥʠʮʳ ʜʣʷ ʍʄɸʆïʖʛʨʳ ʨʘʚʥʘ 4733 ʢʤ, ʪʦ 

ʫʩʣʦʚʥʘʷ ʤʝʥʴʰʝ ʥʝʝ ʧʦʯʪʠ ʚʜʚʦʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 2591,7 ʢʤ. 

ɼʘʥʥʳʝ ʨʘʩʯʝʪʘ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʨʘʥʠʮ ʩʚʝʜʝʤ ʚ ʊʘʙʣʠʮʫ 3.  

 
ʊʘʙʣʠʮʘ 3.  

ʇʈʆʅʀʎɸɽʄʆʉʊʔ ɻʈɸʅʀʎ  

ʍɸʅʊʓ-ʄɸʅʉʀʁʉʂʆɻʆ ɸɺʊʆʅʆʄʅʆɻʆ ʆʂʈʋɻɸ ï ʖɻʈʓ ʀ ɽɻʆ ʉʆʉɽɼɽʁ 

ʉʦʩʝʜʥʠʝ ʨʘʡʦʥʳ l ij, ʢʤ ʏʠʩʣʦ ʧʝʨʝʩʝʯʝʥʠʡ ʛʨʘʥʠʮʳ 

qij aij wij vij yij zij gij 

ʈʝʩʧʫʙʣʠʢʘ ʂʦʤʠ 590 0 0 10 0 0 1 2 

ʗʤʘʣʦ-ʅʝʥʝʮʢʠʡ ɸʆ 1716 1 9 22 2 2 4 2 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ 257 0 0 0 0 0 0 2 

ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 597 1,5 3 12 0 2 2 26 

ʊʶʤʝʥʩʢʘʷ ʦʙʣʘʩʪʴ (ʶʛ) 749 1 2 9 1 3 1 19 

ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ 824 0 3 1 2 1 2 10 

ʀʊʆɻʆ 4733 3,5 17 54 5 8 10 61 

 

ʇʦʢʘʟʘʪʝʣʴ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʨʘʥʠʮ ʜʣʷ ʍʄɸʆïʖʛʨʳ ʙʫʜʝʪ ʨʘʚʝʥ 0,93. 

ʈʝʘʣʴʥʳʡ ʠʥʪʝʛʨʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʨʘʩʩʯʠʪʘʝʤ ʢʘʢ 

 

RPI =  (7) 

ʛʜʝ P ð ʚʝʣʠʯʠʥʘ ʠʜʝʘʣʴʥʦʛʦ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, R ð ʧʦʢʘʟʘʪʝʣʴ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʨʘʥʠʮ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʣʠʯʠʥʘ ʨʝʘʣʴʥʦʛʦ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʍʄɸʆïʖʛʨʳ 

ʙʫʜʝʪ ʨʘʚʥʘ 22, 13. 
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ʕɻʇ ʠʤʝʝʪ ʢʨʫʧʥʝʡʰʝʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʕɻʇ ð ʵʪʦ 

ʧʨʝʜʧʦʩʳʣʢʘ ʠ ʩʣʝʜʩʪʚʠʝ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ 

ʠ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʘʤʦʛʦ ʨʝʛʠʦʥʘ. ʕɻʇ ʧʨʠʩʫʱ ʧʦʪʝʥʮʠʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʝʛʦ ʩʪʦʨʦʥʳ ʨʝʘʣʠʟʫʶʪʩʷ ʜʘʣʝʢʦ ʥʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʪ. ʝ. 

ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʝʛʦ ʠʜʝʘʣʴʥʳʤ ʠ ʨʝʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ. ʄʝʩʪʦ, ʟʘʥʠʤʘʝʤʦʝ 

ʨʝʛʠʦʥʦʤ ʚ ʩʠʩʪʝʤʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʵʢʦʥʦʤʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ. ʊʘʢ ʢʘʢ ʕɻʇ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪ ʩʚʷʟʠ ʜʘʥʥʦʛʦ 

ʨʝʛʠʦʥʘ ʚ ʩʠʩʪʝʤʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ, ʧʦʵʪʦʤʫ ʦʥʦ ʚʣʠʷʝʪ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʦʙʣʝʤ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥ ʤʠʨʘ, ʠ ʦʮʝʥʢʝ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʠʭ ʨʝʛʠʦʥʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʩʦʪʳ (ʪʦʣʱʠʥʳ) ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʩʥʝʛʦʟʘʧʘʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʧʦ ʜʘʥʥʳʤ ʤʘʨʰʨʫʪʥʳʭ 

ʩʥʝʛʦʩʲʝʤʦʢ ʤʝʪʝʦʩʪʘʥʮʠʡ. ɺʳʩʦʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ 

ʟʘʢʦʥʦʤʝʨʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʠ ʚʦʩʪʦʢ ʚʩʣʝʜʩʪʚʠʝ 

ʧʦʚʳʰʝʥʠʷ ʚʳʩʦʪʳ ʤʝʩʪʥʦʩʪʠ, ʫʤʝʥʴʰʝʥʠʷ ʟʘʩʫʰʣʠʚʦʩʪʠ ʢʣʠʤʘʪʘ, ʩʤʝʥʳ ʣʘʥʜʰʘʬʪʦʚ ʦʪ 

ʩʪʝʧʥʳʭ ʜʦ ʣʝʩʥʳʭ. ʀʟʤʝʥʯʠʚʦʩʪʴ ʚʳʩʦʪʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʩʥʝʛʦʟʘʧʘʩʦʚ ʟʘ ʧʝʨʠʦʜ 1966ï

2015 ʛ. ʛ. ʚʦʟʨʘʩʪʘʝʪ ʚ ʣʝʩʦʩʪʝʧʠ (ɹʘʨʥʘʫʣ) ʠ ʣʝʩʘʭ ʉʘʣʘʠʨʩʢʦʛʦ ʢʨʷʞʘ ʠ ɸʣʪʘʷ, 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʷʩʴ ʚ ʩʪʝʧʠ. 

 

Abstract. The characteristics of snow cover (survey) and the maximum snow storage in the 

Altai Territory is it from route snow surveys weather stations. Snow depth in the Altai Territory 

regularly increases in the direction from south-west to north-east and east due to higher altitude, 

reduce the dryness of the climate, the landscape change from the steppe to the forest. The variability 

of snow cover and snow storage for the period 1966ï2015 increases in forestïsteppe (Barnaul) and 

forest Salair Ridge and Altai, slightly cutting into the wilderness. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ, ʩʥʝʛʦʟʘʧʘʩʳ, ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ. 

 

Keywords: snowcover, snow storage, Altai Territory. 

 

ʀʟʫʯʝʥʠʝ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʚʨʝʤʝʥʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʥʝʛʦʟʘʧʘʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ 

ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ, ʪʘʢ ʢʘʢ ʚʝʣʠʯʠʥʘ ʟʘʧʘʩʘ ʚʦʜʳ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʩʦʪʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʩʥʝʛʦʟʘʧʘʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʘʡʦʥʘʭ 

ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʦʙʨʘʙʦʪʘʥʳ ʜʘʥʥʳʝ ʠʟʤʝʨʝʥʠʡ ʤʘʨʰʨʫʪʥʳʭ ʩʥʝʛʦʩʲʝʤʦʢ ʤʝʪʝʦʩʪʘʥʮʠʡ ʟʘ 

ʧʝʨʠʦʜ 1966ï2015 ʛ. ʛ., ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʥʘ ʩʘʡʪʝ ʈʦʩʛʠʜʨʦʤʝʪʘ 

ɺʅʀʀɻʄʀïʄʎɼ (1). 
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ɺ ʮʝʣʷʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʜʥʦʨʦʜʥʦʩʪʠ ʨʷʜʦʚ ʥʘʙʣʶʜʝʥʠʡ ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʦʧʫʩʢʦʚ, 

ʥʝʜʦʩʪʘʶʱʠʝ ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ ʦʩʥʦʚʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʩ 

ʦʢʨʫʞʘʶʱʠʤʠ ɻʄʉ. 

ʀʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʣʘʩʪʠ ʫʤʝʨʝʥʥʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ, 

ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʦʡ ʩʤʝʥʳ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ, ʧʦʩʪʫʧʘʶʱʠʭ ʠʟ 

ɸʪʣʘʥʪʠʢʠ, ɸʨʢʪʠʢʠ, ʉʨʝʜʥʝʡ ɸʟʠʠ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʣʠʤʘʪ ʛʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʦʢʘʟʳʚʘʝʪ ʨʝʣʴʝʬ, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʦʛʦ ʬʦʨʤʠʨʫʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʢʣʠʤʘʪʠʯʝʩʢʘʷ 

ʟʦʥʘʣʴʥʦʩʪʴ. 

ʊʝʨʨʠʪʦʨʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʅʘʠʙʦʣʴʰʘʷ ʩʨʝʜʥʝʜʝʢʘʜʥʘʷ ʚʳʩʦʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʟʘʢʦʥʦʤʝʨʥʦ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʥʘʚʝʪʨʝʥʥʳʭ ʫʚʣʘʞʥʝʥʥʳʭ ʩʢʣʦʥʦʚ ʭʨʝʙʪʦʚ ʉʝʚʝʨʥʦʛʦ ɸʣʪʘʷ (ʊʠʛʠʨʝʮʢʠʡ, ʏʘʨʳʰʩʢʠʡ, 

ʂʦʨʛʦʥʩʢʠʡ), ʜʦʩʪʠʛʘʷ 70ï80 ʩʤ (ʈʠʩʫʥʦʢ 1).  

 

 
 

ʈʠʩʫʥʦʢ 1. ʂʘʨʪʘ ʩʨʝʜʥʝʜʝʢʘʜʥʦʡ ʚʳʩʦʪʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, 1966ï2015 ʛ. ʛ. 

 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʡ ʜʝʢʘʜʥʦʡ ʚʳʩʦʪʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʥʘʙʣʶʜʘʝʤʳʝ ʥʘ 

ʨʘʚʥʠʥʥʳʭ ʧʦʣʝʚʳʭ ʫʯʘʩʪʢʘʭ ʚ ʩʝʚʝʨʦïʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʢʨʘʷ (ʊʘʣʴʤʝʥʢʘ, 56 ʩʤ) ʠ 

ʉʘʣʘʠʨʩʢʦʤ ʢʨʷʞʝ, ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʫʚʝʣʠʯʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ 

ʚʩʣʝʜʩʪʚʠʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʟʘʣʝʩʝʥʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʥʦʡ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʮʠʢʣʦʥʦʚ. ɺ ʦʪʜʝʣʴʥʳʭ 

ʣʝʩʥʳʭ ʤʘʩʩʠʚʘʭ ʇʨʠʦʙʩʢʦʛʦ ʣʝʚʦʙʝʨʝʞʴʷ ʨ. ʆʙʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦʟʥʘʯʥʳʝ 

ʟʥʘʯʝʥʠʷ ʪʦʣʱʠʥʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ (ʈʝʙʨʠʭʘ, 54 ʩʤ). ʅʝʩʢʦʣʴʢʦ ʤʝʥʴʰʠʝ ʚʝʣʠʯʠʥʳ 
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ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʥʘʚʝʪʨʝʥʥʳʭ ʩʢʣʦʥʘʭ ɹʠʡʩʢʦïʏʫʤʳʰʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ (ɹʠʡʩʢïɿʦʥʘʣʴʥʘʷ, 

46 ʩʤ), ʦʪʣʠʯʘʶʱʠʭʩʷ ʨʘʟʚʠʪʦʡ ʦʚʨʘʞʥʦïʙʘʣʦʯʥʦʡ ʩʝʪʴʶ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʩʢʦʧʣʝʥʠʶ ʩʥʝʛʘ 

ʚ ʵʨʦʟʠʦʥʥʳʭ ʬʦʨʤʘʭ ʨʝʣʴʝʬʘ.   

ʄʠʥʠʤʘʣʴʥʳʝ ʩʨʝʜʥʠʝ ʜʝʢʘʜʥʳʝ ʚʳʩʦʪʳ ð 20ï25 ʩʤ ð ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʪʝʧʥʦʡ 

ʨʘʚʥʠʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʂʫʣʫʥʜʳ ʠ ʇʨʠʦʙʩʢʦʛʦ ʧʣʘʪʦ: ʉʣʘʚʛʦʨʦʜ, ʂʣʶʯʠ, ɹʘʝʚʦ, ɸʣʝʡʩʢ. 

ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʘʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʘʥʪʠʮʠʢʣʦʥʘʣʴʥʦʡ ʧʦʛʦʜʳ ʩ ʥʠʟʢʠʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʠ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʚʩʣʝʜʩʪʚʠʝ ʟʘʩʪʘʠʚʘʥʠʷ ʭʦʣʦʜʥʳʭ 

ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʚ ʧʦʥʠʞʝʥʠʠ ʂʫʣʫʥʜʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ, ʫʚʝʣʠʯʝʥʥʳʝ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʠ 

ʘʢʪʠʚʥʘʷ ʤʝʪʝʣʝʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ [1ï3]. 

ʆʮʝʥʢʘ ʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʪʝʯʝʥʠʝ 1966ï2015 ʛ. ʛ. ʩʨʝʜʥʝʡ ʜʝʢʘʜʥʦʡ ʚʳʩʦʪʳ 

(ʪʦʣʱʠʥʳ) ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ɻʄʉ ɹʘʨʥʘʫʣ, ʉʣʘʚʛʦʨʦʜ ʠ ʊʦʛʫʣ (ʈʠʩʫʥʦʢ 2), 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʠʯʠʠ ʟʥʘʯʠʤʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʨʝʥʜʦʚ ʚ ʣʝʩʦʩʪʝʧʥʦʡ (ɹʘʨʥʘʫʣ) ʠ 

ʣʝʩʥʦʡ (ʊʦʛʫʣ) ʟʦʥʘʭ, ʩʣʘʙʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ð ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʢʨʘʷ (ʉʣʘʚʛʦʨʦʜ).    

 

 
 

ʈʠʩʫʥʦʢ 2. ʀʟʤʝʥʯʠʚʦʩʪʴ ʩʨʝʜʥʝʡ ʜʝʢʘʜʥʦʡ ʚʳʩʦʪʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ  

(ʧʦ ʜʘʥʥʳʤ ʤʘʨʰʨʫʪʥʳʭ ʩʥʝʛʦʩʲʝʤʦʢ): ɹʘʨʥʘʫʣ, ʉʣʘʚʛʦʨʦʜ, ʊʦʛʫʣ; 1966ï2015 ʛ. ʛ. 

 

ɼʣʷ ʦʮʝʥʢʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʪʝʨʨʠʪʦʨʠʠ ʚʘʞʥʦʡ ʚʝʣʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʩʥʝʛʦʟʘʧʘʩ, ʠʣʠ ʥʘʠʙʦʣʴʰʠʡ ʟʘʧʘʩ ʚʦʜʳ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ð ʵʪʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʚ 

ʪʚʝʨʜʦʤ ʠ ʞʠʜʢʦʤ ʚʠʜʝ, ʩʦʜʝʨʞʘʱʝʝʩʷ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʥʘ ʤʦʤʝʥʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʝʛʦ 

ʥʘʢʦʧʣʝʥʠʷ. ʊʝʨʤʠʥ çʤʘʢʩʠʤʘʣʴʥʳʡ ʩʥʝʛʦʟʘʧʘʩè ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʚ ʩʤʳʩʣʝ 

ʥʘʠʙʦʣʴʰʝʛʦ ʟʘʧʘʩʘ ʚʦʜʳ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʟʘ ʦʪʜʝʣʴʥʫʶ ʟʠʤʫ [4].  

ʉʥʝʛʦʟʘʧʘʩʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʧʦ ʬʦʨʤʫʣʝ (1). 

W =hʩʨ*ɟʩʨ*10      (1) 

ʛʜʝ W ð ʩʥʝʛʦʟʘʧʘʩ; hʩʨ ð ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ; ɟʩʨ ð ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. 

 

ɺ ʅʘʫʯʥʦïʧʨʠʢʣʘʜʥʦʤ ʩʧʨʘʚʦʯʥʠʢʝ ʧʦ ʢʣʠʤʘʪʫ ʉʉʉʈ (1993) ʧʨʠʚʦʜʷʪʩʷ ʩʥʝʛʦʟʘʧʘʩʳ 

ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ 1936ï1980 ʛ. ʛ., ʉʧʨʘʚʦʯʥʠʢʝ ʧʦ ʢʣʠʤʘʪʫ ʉʉʉʈ (1969) ð ʟʘ 1936ï

1960 ʛ. ʛ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʥʘʤʠ ʜʘʥʥʳʭ ʩ ʜʘʥʥʳʤʠ ʩʧʨʘʚʦʯʥʠʢʦʚ, ʠʟʜʘʥʥʳʭ ʚ 

ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ (2ï3) ʚ ʢʘʯʝʩʪʚʝ ʫʩʪʦʡʯʠʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʥʝʛʦʟʘʧʘʩʘ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ 
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ʊʦʛʫʣ ʃʠʥʝʡʥʳʡ ʪʨʝʥʜ, ɹʘʨʥʘʫʣ

ʃʠʥʝʡʥʳʡ ʪʨʝʥʜ, ʉʣʘʚʛʦʨʦʜʃʠʥʝʡʥʳʡ ʪʨʝʥʜ, ʊʦʛʫʣ
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ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʟ ʨʷʜʘ ʥʘʠʙʦʣʴʰʠʭ ʚ ʪʝʯʝʥʠʝ ʟʠʤʳ 

ʩʥʝʛʦʟʘʧʘʩʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʨʝʤʝʥʥʳʭ ʧʝʨʠʦʜʦʚ (ʊʘʙʣʠʮʘ). 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʟʘ ʨʘʟʥʦʚʨʝʤʝʥʥʳʝ ʧʝʨʠʦʜʳ ʥʘʙʣʶʜʝʥʠʡ ʧʦʟʚʦʣʷʝʪ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʚ ʥʘʩʪʦʷʱʠʡ ʧʝʨʠʦʜ ʟʘʧʘʩʦʚ ʚʦʜʳ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʥʘ 

ʙʦʣʴʰʠʥʩʪʚʝ ʤʝʪʝʦʩʪʘʥʮʠʡ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʪʝʧʥʳʭ (ʂʣʶʯʠ, ʈʦʜʠʥʦ, ʈʫʙʮʦʚʩʢ), ʦʪʜʝʣʴʥʳʭ 

ʣʝʩʦʩʪʝʧʥʳʭ (ʂʘʤʝʥʴïʥʘïʆʙʠ) ʠ ʥʠʟʢʦʛʦʨʥʳʭ ʣʝʩʥʳʭ (ɿʤʝʠʥʦʛʦʨʩʢ) ʣʘʥʜʰʘʬʪʦʚ (ʊʘʙʣʠʮʘ) 

[5]. 

ɺʝʪʨʦʚʦʡ ʨʝʞʠʤ ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʣʠʷʥʠʝʤ ʦʩʠ ʟʘʧʘʜʥʦʛʦ ʦʪʨʦʛʘ ɸʟʠʘʪʩʢʦʛʦ ʘʥʪʠʮʠʢʣʦʥʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʘʜ ʪʝʨʨʠʪʦʨʠʝʡ 

ʧʨʝʦʙʣʘʜʘʶʪ ʚʝʪʨʳ ʶʛʦïʟʘʧʘʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ (ʈʠʩʫʥʦʢ 3). ʏʘʩʪʳʝ ʚʝʪʨʳ ʫʚʝʣʠʯʠʚʘʶʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʩʥʝʛʘ ʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʤʝʪʝʣʝʚʦʛʦ ʧʝʨʝʥʦʩʘ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʪʝʧʥʦʡ ʂʫʣʫʥʜʝ ʠ ʥʘ ɹʠʡʩʢʦ-

ʏʫʤʳʰʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ [6]. 

 
ʊʘʙʣʠʮʘ.  

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʉʈɽɼʅʀʍ ʀɿ ʄɸʂʉʀʄɸʃʔʅʓʍ ɿɸʇɸʉʆɺ ɺʆɼʓ  

ɺ ʉʅɽɾʅʆʄ ʇʆʂʈʆɺɽ ɿɸ ʇɽʈʀʆɼʓ 1936ï1960 (ʉʇʈɸɺʆʏʅʀʂ 1969 ʛ.),  

1936ï1980 (ʅɸʋʏʅʆïʇʈʀʂʃɸɼʅʆʁ, 1993) ʀ 1966ï2015 ʛ. ʛ. 

 ̄ ʄʝʪʝʦʩʪʘʥʮʠʷ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʤʘʨʰʨʫʪʘ 

ɼʘʥʥʳʝ 

ʘʚʪʦʨʦʚ, 

1966ï2015 

ʛ. ʛ. 

ʉʧʨʘʚʦʯʥʠʢ ʧʦ 

ʢʣʠʤʘʪʫ ʉʉʉʈ 

(3)*  

ʅʘʫʯʥʦ-

ʧʨʠʢʣʘʜʥʦʡ 

ʩʧʨʘʚʦʯʥʠʢ ʧʦ 

ʢʣʠʤʘʪʫ 

ʉʉʉʈ (2)*  

1 ɸʣʝʡʩʢ 
ʇʦʣʝ 62 ʅʝʪ ʜʘʥʥʳʭ 54 

2 ɹʘʝʚʦ 
ʇʦʣʝ 67 ʅʝʪ ʜʘʥʥʳʭ ʅʝʪ ʜʘʥʥʳʭ 

3 ɹʘʨʥʘʫʣ 
ʇʦʣʝ 92 ʅʝʪ ʜʘʥʥʳʭ 72 

4 ɹʠʡʩʢ, ɿʦʥʘʣʴʥʘʷ 
ʇʦʣʝ 119 95 108 

5 ɺʦʣʯʠʭʘ 
ʇʦʣʝ/ʣʝʩ 86 83/95 86/94 

6 ʂʘʤʝʥʴïʥʘïʆʙʠ 
ʇʦʣʝ 68 82 72 

7 ʂʣʶʯʠ 
ʇʦʣʝ 48 51 49 

8 ʈʝʙʨʠʭʘ 
ʇʦʣʝ/ʣʝʩ 120 75/118 ʅʝʪ ʜʘʥʥʳʭ 

9 ʈʦʜʠʥʦ 
ʇʦʣʝ 75 82 82 

10 ʈʫʙʮʦʚʩʢ 
ʇʦʣʝ 48 61 53 

11 ʉʣʘʚʛʦʨʦʜ 
ʇʦʣʝ 60 54 59 

12 ʊʘʣʴʤʝʥʢʘ 
ʇʦʣʝ 139 119 ʅʝʪ ʜʘʥʥʳʭ 

13 ʍʘʙʘʨʳ 
ʇʦʣʝ 88 80 ð 

14 ɿʤʝʠʥʦʛʦʨʩʢ 
ʇʦʣʝ 107 ð 153 

15 ʊʦʛʫʣ ʇʦʣʝ 137 137 129 

*ʇʨʠʤʝʯʘʥʠʝ: (3) ð ʚ ʧʨʝʜʝʣʘʭ ʠʤʝʶʱʠʭʩʷ ʥʘ ʩʪʘʥʮʠʷʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦ 1960 ʛ., (2) ð ʧʦ 1980 ʛ. ʛ. 

 

ʆʩʥʦʚʥʘʷ ʨʦʣʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʠʥʘʜʣʝʞʠʪ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʝʣʴʝʬʘ ʪʝʨʨʠʪʦʨʠʠ. ʅʘʣʠʯʠʝ ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ (ʈʠʩʫʥʦʢ 3), ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʘʚʪʦʨʘʤʠ ʩ ʧʦʤʦʱʴʶ ʎʄʈ SRTM (ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 90 ʤ), ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʚʝʪʨʦʚʳʤ ʨʝʞʠʤʦʤ (ʈʠʩʫʥʦʢ 4) ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʷʚʣʝʥʠʶ ʙʘʨʴʝʨʥʦʛʦ ʵʬʬʝʢʪʘ.  
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ʈʠʩʫʥʦʢ 3. ʇʦʣʦʞʝʥʠʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ  

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ (ʭʨʝʙʪʦʚ). 

 

 
 

  
ʈʠʩʫʥʦʢ 4. ʈʦʟʘ ʚʝʪʨʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʦʚ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ (ʩʦʛʣʘʩʥʦ: (3)). 
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ɺʳʩʦʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʟʘʢʦʥʦʤʝʨʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʶʛʦïʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦïʚʦʩʪʦʢ ʠ ʚʦʩʪʦʢ ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʠʷ ʚʳʩʦʪʳ 

ʤʝʩʪʥʦʩʪʠ, ʫʤʝʥʴʰʝʥʠʷ ʟʘʩʫʰʣʠʚʦʩʪʠ ʢʣʠʤʘʪʘ, ʩʤʝʥʳ ʣʘʥʜʰʘʬʪʦʚ ʦʪ ʩʪʝʧʥʳʭ ʜʦ ʣʝʩʥʳʭ 

(ʈʠʩʫʥʦʢ 5). 

 

 
ʈʠʩʫʥʦʢ 5. ɿʘʧʘʩ ʚʦʜʳ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʝ (ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʥʝʛʦʟʘʧʘʩʳ) 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ (1966ï2015 ʛ. ʛ.). 

 

ɺ ʩʚʷʟʠ ʩ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʧʦʣʫʯʝʥʥʳʭ ʦʮʝʥʦʢ ʠ ʟʥʘʯʝʥʠʝʤ ʩʥʝʛʦʟʘʧʘʩʦʚ ʢʘʢ 

ʚʘʞʥʝʡʰʝʛʦ ʬʘʢʪʦʨʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʝʣʠʯʠʥʳ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ʥʘ ʨʝʢʘʭ, ʥʝʦʙʭʦʜʠʤʦ 

ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦï

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷ. ɺʩʷ ʨʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʧʨʠʤʝʥʝʥʠʝ ʙʦʣʝʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʙʦʨʝ ʠʥʬʦʨʤʘʮʠʠ 

ʧʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʶ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ. ʇʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʈʦʩʩʠʠ ʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʦʜʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦïʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʘʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘ ʧʨʠʤʝʨʝ ʦʙʨʘʙʦʪʢʠ ʠ 

ʘʥʘʣʠʟʝ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ɼʣʷ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʩʭʝʤʘ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʧʦʢʘʟʳʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʲʝʢʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʙʘʟʳ ʜʘʥʥʳʭ. ɺ MS Excel ʨʘʟʨʘʙʦʪʘʥʘ 

ʤʦʜʝʣʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʩʦʩʪʘʚʣʝʥʠʷ ʛʨʘʬʠʢʦʚ ʠ ʜʠʘʛʨʘʤʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʵʢʦʤʦʥʠʪʦʨʠʥʛʘ. 
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Abstract. In article process of creation of information and analytical system of environmental 

monitoring and monitoring is considered. All operation is directed to enhancement own and use of 

newer technologies in information collection for environmental management in the territory of the 

region. The analysis of the existing monitoring systems in Russia is carried out and the model of 

information and analytical system of environmental monitoring and monitoring which is considered 

on the example of processing and the analysis of the actual data is offered. 

For an assessment of results of laboratory researches the diagram which allows to analyse and 

show a qualitative status of the researched objects automatically was offered. 

Results of monitoring are presented in the database form. In MS Excel the model of statistical 

processing, the compilation of diagrams and charts of distribution of pollutants is developed for 

execution of processing of results of chemical analysis and data representation of eco-monitoring. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, ʦʭʨʘʥʘ ʧʨʠʨʦʜʳ, ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʘ. 

 

Keywords: ecological monitoring, information system, natural resources, environment, oil and 

gas production. 

 

ʍʄɸʆïʖʛʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʈʦʩʩʠʠ ʧʦ ʜʦʙʳʯʝ ʥʝʬʪʠ. 

ɼʦʣʛʠʝ ʛʦʜʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʦʢʨʫʛʝ ʧʦʚʣʠʷʣʠ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʇʨʦʮʝʩʩ ʜʦʙʳʯʠ ʠ ʧʝʨʝʢʘʯʢʠ ʥʝʬʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʆʙʲʝʢʪʳ ʥʝʬʪʝʜʦʙʳʯʠ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʠ ʧʨʠʨʦʜʥʳʝ ʣʘʥʜʰʘʬʪʳ ʦʢʨʫʛʘ, ʧʦʨʳʚʳ 

ʥʝʬʪʝʧʨʦʚʦʜʦʚ ʥʘʥʦʩʷʪ ʥʝʧʦʧʨʘʚʠʤʳʡ ʚʨʝʜ ʧʨʠʨʦʜʝ. ɺ ʩʚʷʟʠ ʩ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦʡ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʧʦ ʢʦʥʪʨʦʣʶ ʟʘ ʥʝʛʘʪʠʚʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺ 2011 ʛʦʜʫ ʥʘ ʫʨʦʚʥʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʦʢʨʫʛʘ ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ˉ485-ʧ (1). ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʤʫ ʧʦʩʪʘʥʦʚʣʝʥʠʶ, ʚ ʖʛʨʝ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʫʯʘʩʪʢʦʚ ʜʦʙʳʯʠ ʥʝʬʪʠ ʜʦʣʞʝʥ ʧʨʦʚʦʜʠʪʴʩʷ ʣʦʢʘʣʴʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʤʦʥʠʪʦʨʠʥʛ. ʎʝʣʴʶ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʘʭ ʜʦʙʳʯʠ ʥʝʬʪʠ ʷʚʣʷʝʪʩʷ 

ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʠ ʧʨʦʩʣʝʞʠʚʘʥʠʝ ʪʝʥʜʝʥʮʠʡ ʠʟʤʝʥʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʄʦʥʠʪʦʨʠʥʛ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʦʪʙʦʨʘ ʧʨʦʙ, ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʦʚ ʚ ʭʠʤʠʯʝʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ. ʂʦʥʝʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʜʦʣʞʥʳ 

ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʧʨʠʤʝʥʝʥʠʶ 

ʙʦʣʝʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. 

ʂʦʥʝʯʥʳʝ ʜʘʥʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʦʣʞʥʳ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʚ ʝʜʠʥʦʤ 

ʨʝʩʫʨʩʝ ʠ ʜʘʚʘʪʴ ʷʩʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʘʯʝʩʪʚʝʥʥʦʤ ʠʟʤʝʥʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦʢʘʟʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʀʥʬʦʨʤʘʮʠʦʥʥʦï

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ çʕʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷè (ʕʄʂ) ʜʣʷ ʦʮʝʥʢʠ 

ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʫʯʘʩʪʢʘʭ ʥʝʬʪʝʜʦʙʳʯʠ. 

 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʕʄ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʦʯʥʦʝ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ ʜʦʰʣʦ ʜʦ ʪʦʛʦ ʫʨʦʚʥʷ, ʢʦʛʜʘ ʧʨʦʠʟʚʦʜʷʪ 

ʦʯʝʥʴ ʢʦʤʧʘʢʪʥʳʝ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʩʭʝʤʳ. ʕʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʚʦʟʤʦʞʥʳʤ ʩʦʟʜʘʥʠʝ ʩʣʦʞʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠ ʤʥʦʛʦ ʫʨʦʚʥʝʚʳʭ ʩʠʩʪʝʤ ʧʦ ʢʦʥʪʨʦʣʶ 

ʟʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ð ʵʪʦ ʢʦʤʧʣʝʢʩ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʦʪʜʝʣʴʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢ 

ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʨʝʛʠʦʥʦʚ [1]. 
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ʉʠʩʪʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʦʣʞʥʘ ʥʘʢʘʧʣʠʚʘʪʴ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ: ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; ʧʨʠʯʠʥʘʭ ʥʘʙʣʶʜʘʝʤʳʭ ʠ 

ʚʝʨʦʷʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ (ʠʩʪʦʯʥʠʢʘʭ ʠ ʬʘʢʪʦʨʘʭ ʚʦʟʜʝʡʩʪʚʠʷ); ʜʦʧʫʩʪʠʤʦʩʪʠ 

ʠʟʤʝʥʝʥʠʡ ʠ ʥʘʛʨʫʟʦʢ ʥʘ ʩʨʝʜʫ ʚ ʮʝʣʦʤ; ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʟʝʨʚʘʭ ʙʠʦʩʬʝʨʳ [2]. 

ʆʩʥʦʚʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʶʪʩʷ: 

- ɼʘʪʯʠʢʠ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ð ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʣʠ ʚ ʚʦʜʝ, 

ʤʝʪʘʣʣʦʚ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ, ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʩʥʦʚʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʘʪʤʦʩʬʝʨʳ ʠ ʚʦʜ. 

- ɸʚʪʦʥʦʤʥʦʝ ʵʣʝʢʪʨʦʧʠʪʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʩʦʚʝʨʰʝʥʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠʣʠ ʩʦʣʥʝʯʥʳʭ 
ʙʘʪʘʨʝʡ. 

- ʈʘʜʠʦʧʝʨʝʜʘʶʱʠʝ ʠ ʨʘʜʠʦʧʨʠʝʤʥʳʝ ʩʠʩʪʝʤʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʦʨʦʪʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ð 10ï15 ʢʤ. 

- ʂʦʤʧʘʢʪʥʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ, ʧʝʨʝʜʘʶʱʠʝ ʥʘ ʩʦʪʥʠ ʠ ʪʳʩʷʯʠ ʢʠʣʦʤʝʪʨʦʚ. 

- ʉʠʩʪʝʤʳ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ, ʟʘʯʘʩʪʫʶ ʩʚʷʟʘʥʥʳʝ ʩ ʩʠʩʪʝʤʘʤʠ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, GPS). 

- ʉʦʚʨʝʤʝʥʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ, ʚʢʣʶʯʘʷ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. 

- ʉʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ [3]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʩʫʱʝʩʪʚʫʶʪ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʢʦʪʦʨʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ. ʕʪʦ 

ʘʪʦʤʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʥʝʬʪʝï ʠ ʛʘʟʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʢʦʤʧʣʝʢʩʳ, ʧʨʝʜʧʨʠʷʪʠʷ 

ʤʝʪʘʣʣʫʨʛʠʠ ʠ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʩʝʡʯʘʩ, ʫʩʪʘʥʦʚʢʠ, ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʅʘʫʯʥʦïʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʬʠʨʤʦʡ 

çɼʀʕʄè ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʥʘ ɸʩʪʨʘʭʘʥʩʢʦʤ ʠ ʆʨʝʥʙʫʨʛʩʢʦʤ ʛʘʟʦʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ çɻɸɿʇʈʆʄ ɼʆɹʓʏɸ ʆʈɽʅɹʋʈɻè, ʘ ʪʘʢʞʝ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ. ɼʘʥʥʳʝ 

ʫʩʪʘʥʦʚʢʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʆʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʘʢ 

ʩʪʘʮʠʦʥʘʨʥʳʝ, ʪʘʢ ʠ ʧʝʨʝʜʚʠʞʥʳʝ ʧʦʩʪʳ ʥʘʙʣʶʜʝʥʠʷ, ʯʘʩʪʴ ʨʘʙʦʪ ʧʨʦʚʦʜʠʪʩʷ ʚʨʫʯʥʫʶ, 

ʥʘʧʨʠʤʝʨ, ʦʪʙʦʨ ʧʨʦʙ ʚʦʟʜʫʭʘ. ɸʚʪʦʤʘʪʠʯʝʩʢʠ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ, ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ ʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ɼʘʥʥʳʝ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦʩʪʫʧʘʶʪ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʦʪʢʫʜʘ ʚʦʟʤʦʞʥʦ 

ʦʪʩʣʝʞʠʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ (2). 

 

ʉʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʈʦʩʩʠʠ ʠ ʍʄɸʆ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʚ ʈʦʩʩʠʠ ʟʘʢʦʥʘʤʠ ʠ ʚʝʜʦʤʩʪʚʝʥʥʳʤʠ ʥʦʨʤʘʤʠ ʣʶʙʘʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʢʘʟʳʚʘʶʱʘʷ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʜʦʣʞʥʘ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ ʠ ʤʦʥʠʪʦʨʠʥʛʦʤ, ʪ. ʝ. 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʟʘ ʠʩʪʦʯʥʠʢʘʤʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʫʨʦʚʥʝʤ 

ʟʘʛʨʷʟʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʣʠʷʥʠʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ [4]. 

ʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʦʣʞʥʘ ʫʤʝʪʴ ʚʟʘʠʤʦʩʚʷʟʳʚʘʪʴ ʧʦʣʫʯʘʝʤʳʝ 

ʥʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʧʦ ʦʪʜʝʣʴʥʳʤ ʨʘʟʜʝʣʘʤ ʠ ʦʙʣʘʩʪʷʤ ʟʥʘʥʠʡ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʝʝ 

ʨʝʘʣʴʥʦʡ ʢʘʨʪʠʥʳ ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʚʳʨʘʙʦʪʢʠ 

ʦʧʝʨʘʪʠʚʥʳʭ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ [5]. 

ɺ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʨʘʟʨʘʙʦʪʘʥʳ ʦʪʜʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ ʧʨʦʝʢʪʳ ʤʦʜʫʣʝʡ 

ɻʀʉ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ, ʥʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʠ ʦʙʣʘʩʪʝʡ [6]. ʊʘʢʠʤʠ ʧʨʠʤʝʨʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ɸ. ʖ. ʀʚʘʥʦʚʘ 

ʠ ɺ. ɺ. ɿʘʪʷʛʘʣʦʚʦʡ [6] ʚ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ɻʀʉ ʚ ʤʦʥʠʪʦʨʠʥʛʝ ʨʘʟʣʠʚʦʚ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

ʚ ʤʦʨʩʢʦʡ ʩʨʝʜʝ. ʄʦʞʥʦ ʪʘʢ ʞʝ ʦʪʤʝʪʠʪʴ ɻʀʉ ʜʣʷ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʧʠʩʘʥʥʦʡ ɸ. ɸ. 

ʊʠʛʝʝʚʳʤ [7]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ɻʀʉ ʥʝʦʙʭʦʜʠʤʦ ʚ ʨʘʙʦʪʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʠ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʜʣʷ ʮʝʣʝʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ɼʘʥʥʳʝ 

http://www.bulletennauki.com/


 

 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ð Bulletin of Science and Practice 

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ (scientific journal)   ˉ4 2017 ʛ. 
http://www.bulletennauki.com 

 

 

173 

 

 

ʨʝʛʠʦʥʘʣʴʥʦʡ ɻʀʉ ʥʘʰʣʠ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʦʝʢʪʦʚ 

ʦʙʫʩʪʨʦʡʩʪʚʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʧʨʦʢʣʘʜʢʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʥʘ ʩʝʚʝʨʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ [8].   

ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʜʦʩʪʫʧʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʛʦʨʦʜʘ ʩ 

ʨʘʟʚʠʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. ʎʝʣʷʤʠ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʩʠʩʪʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʧʦʜʜʝʨʞʢʘ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʩʬʝʨʝ ʦʭʨʘʥʳ ʠ ʦʟʜʦʨʦʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʠʥʪʝʛʨʘʮʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʨʘʟʣʠʯʥʳʤʠ ʚʝʜʦʤʩʪʚʘʤʠ, ʠ ʚʥʝʜʨʝʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʩʯʝʪʥʦïʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʛʦʨʦʜʘ [9]. 

ɼʣʷ ʍʘʥʪʳïʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ (ʍʄɸʆ) ʚ ʥʘʫʯʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʉʫʨʛʫʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʠʩʪʝʤʘ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦïʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

(ʊɸʀɸʉ) ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʍʄɸʆ, ʙʘʟʠʨʫʶʱʝʡʩʷ ʥʘ ʥʘʟʝʤʥʳʭ ʩʨʝʜʩʪʚʘʭ ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʦʧʝʨʘʪʠʚʥʦ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʍʄɸʆ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ, ʘ ʪʘʢʞʝ 

ʬʦʨʤʠʨʦʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ [10]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʘʷ 

ʩʠʩʪʝʤʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ. ʉʫʱʝʩʪʚʫʶʪ ʪʦʣʴʢʦ ʨʘʟʨʦʟʥʝʥʥʳʝ ʩʠʩʪʝʤʳ ʦʧʝʨʘʪʠʚʥʦʛʦ ʠʣʠ ʫʩʣʦʚʥʦ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʢʦʥʩʦʣʠʜʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʮʝʥʪʨʦʚ ʧʨʠʝʤʘ, ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʢʘʢ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ (ɼɿɿ), ʪʘʢ ʠ ʜʘʥʥʳʭ ʥʘʟʝʤʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʮʝʣʷʭ 

ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʡ ʜʦʩʪʫʧʥʦʡ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʕʪʘ ʟʘʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʰʝʥʘ ʩ ʧʦʤʦʱʴʶ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʛʦ ʮʝʥʪʨʘ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠʟ 

ʠʩʪʦʯʥʠʢʦʚ ʥʘʟʝʤʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʠ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ, ʩ ʚʚʝʜʝʥʠʝʤ ʵʪʠʭ ʜʘʥʥʳʭ 

ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ), ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ WEB ʪʝʭʥʦʣʦʛʠʠ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʧʨʦʠʟʚʦʜʠʪʴ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʦʧʝʨʘʪʠʚʥʦ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ ʥʝʛʘʪʠʚʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʚʳʨʘʙʘʪʳʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ 

ʨʝʛʠʦʥʘ [11].  

ʂʦʤʧʘʥʠʷ ʆʆʆ ɹʶʨʦ ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʊʝʭʥʦʣʦʛʠʡ çɸʵʨʦïʩʦʬʪè ʨʘʟʨʘʙʦʪʘʣʘ 

çʀʥʬʦʨʤʘʮʠʦʥʥʦïʘʥʘʣʠʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘè (ʀɸʉʕʄ), 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ɺ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʩʦʙʨʘʥʳ 

ʵʣʝʢʪʨʦʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩʦ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʫʥʢʪʦʚ ʧʦʩʪʦʷʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ (ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʤʝʪʝʦʩʪʘʥʮʠʠ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʩʪʚʦʨʳ), ʚʝʜʦʤʩʪʚʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʪʘʢʞʝ ʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ. ʊʘʢʞʝ 

ʵʪʘ ʩʠʩʪʝʤʘ ʦʮʝʥʠʚʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʨʝʛʠʦʥʝ ʠ ʥʘʭʦʜʠʪ ʧʨʠʯʠʥʳ ʚʳʟʚʘʚʰʠʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʠʩʪʝʤʘ ʧʝʨʝʚʦʜʠʪ ʜʘʥʥʳʝ ʤʦʥʠʪʦʨʠʥʛʘ ʚ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʢʘʨʪ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ɺ ʮʝʣʦʤ 

ʀɸʉʕʄ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʝ ʚ 

ʤʘʩʰʪʘʙʘʭ ʨʝʛʠʦʥʘ (3). ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ 

ʠ ʚʳʧʦʣʥʷʝʪ ʟʘʜʘʯʠ, ʧʦʩʪʘʚʣʝʥʥʳʝ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 9 ʘʚʛʫʩʪʘ 2013 ʛ. 

ˉ681 çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʬʦʥʜʝ ʜʘʥʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘè (4). 

ʉʫʱʝʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʪʦʨʫʶ 

ʧʨʝʜʣʘʛʘʶʪ ʢʦʤʧʘʥʠʠ çʇʨʘʡʤ ʛʨʫʧè ʠ ñOTOILò. ɺ ʥʝʡ ʨʝʘʣʠʟʦʚʘʥʳ ʪʘʢʠʝ ʬʫʥʢʮʠʠ ʢʘʢ: ʩʙʦʨ 

ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʩ 
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ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, ʪʘʢʞʝ ʫʯʠʪʳʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ; ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ; 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʪʯʝʪʦʚ ʠ ʨʘʩʯʝʪ ʧʣʘʪʝʞʝʡ ʟʘ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ. ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʚʦʟʤʦʞʥʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩ ʮʝʣʴʶ 

ʦʙʲʝʜʠʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʦʪʯʝʪʥʦʡ ʠ ʧʣʘʪʝʞʥʦʡ ʜʦʢʫʤʝʥʪʮʠʠ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ (5). 

 

ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦïʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ  

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷ (ʀɸʉ çʕʄʂè) 

ʉ ʮʝʣʴʶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷ ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ ʀɸʉ çʕʄʂè, ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʠʟʘʮʠʷ 

ʧʨʦʮʝʩʩʘ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ ʚʳʨʘʙʦʪʢʘ 

ʫʧʨʘʚʣʷʶʱʠʭ ʨʝʰʝʥʠʡ ʧʦ ʩʪʘʙʠʣʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʦʙʣʘʩʪʠ (ʈʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1. ʀɸʉ çʕʄʂè. 

 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʀɸʉ çʕʄʂè: 

1. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʕʄʂ ʟʘ ʧʦʩʪʫʧʣʝʥʠʝʤ ʟʘʛʨʷʟʥʝʥʠʡ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

2. ʉʙʦʨ, ʘʥʘʣʠʟ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʜʘʥʥʳʭ ʕʄʂ. 

3. ʋʯʝʪ ʠ ʢʦʥʪʨʦʣʴ ʪʝʨʨʠʪʦʨʠʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʕʄʂ. 

4. ʉʦʟʜʘʥʠʝ ʦʙʲʝʢʪʠʚʥʦʡ ʢʘʨʪʠʥʳ ʧʦ ʫʨʦʚʥʷʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ, ʚʢʣʶʯʘʷ ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ 

ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ 

ʪʝʭʥʦʛʝʥʥʳʤʠ ʨʠʩʢʘʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʥʘʣʠʯʠʝʤ ʚ ʨʝʛʠʦʥʘʭ ʧʨʝʜʧʨʠʷʪʠʡïʟʘʛʨʷʟʥʠʪʝʣʝʡ 

ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

5. ʆʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦïʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʩ ʫʯʝʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
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