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MOLECULAR OXIGEN STATES AND THEIR STRUCTURES IN ASPECT OF PHYSICAL 
PROCESS OF INTERACTION WITH ETHER 

 

Vinogradova M. 

Doctor of Science and Technology, Academician of ICCIA 

(Information, Communication, Control International Academy), 

Saint-Petersburg, Russia 

 

Abstract 

It was observed the peculiarities of intramolecular bonds of oxygen atom, which explained in works [2-3] 

with help of notion about dipoleôs atom structure and her interaction with celestial ether [1]. Just the interaction 

with celestial ether across alteration of frequency of dipoleôs pulsation explains the processes do not attended by 

eradiation. There is shown that various states of oxygen molecule have to differ by various dipoleôs structures and 

various frequency of interaction with ether, determining functionally the state peculiarities. There are known triplet 

and two singlet states of oxygen molecule ʆ2 [5]. Accordingly of classification of molecular particles [4, p. 8] and 

conclusions of present work, they correspond with dipole structures ï in first case of molecular biradical ʆ2 . In 

two other cases there are molecules, composed from temporal ionôs configurations ʆ+ and ʆ ï of atomic ions 

various for each from two atoms. 

Keywords: molecular biradical, molecular ion, atomic ion, airions, singlet state, activation, ionization, dis-

synchronisation. 

 

There is difficult to explain the structural peculi-

arity of different oxygen states and they instability ac-

count of transition from one to another [5] - without 

knowledge of dipoleôs structure of oxygen atom and 

molecule [1-3]. The singlet oxygen state does not just 

excited molecule ʆ2 with higher level of energy, deter-

mined by increased amplitude of hesitation of dipoles 

[1]. But this is some-thing else, connected with itself 

atomic structure. But what is it namely? There is known 

from common notions that singlet oxygen state is vari-

ety of airions forming from molecular oxygen biradical 

at his activation under action of outer source of energy, 

forsaking underanged central bond O-O, but with pos-

sible loss of neutral state by atoms, i.e. at ionization. 

There ʘre mostly striking ionization by electricity 

charges or radioactive eradiation, thermal ionization, 

photoionization (ultra-violet eradiation).  

Oxygen molecule is itself the molecular biradical 

keeping in usual state two single uncoupled electrons in 

the valence level in a view of quantum chemistry. In a 

view of notions about dipoleôs structure of atoms - mol-

ecule ʆ2 has from two atoms O two free pulsatory di-

poles becoming oscillators almost parallel one to an-

other [2,3] and giving paramagnetism to oxygen mole-

cule. Dipoleôs structure of molecular biradical O2 is 

shown on fig. 1.  

 
Fig.1. 32- dipoleôs structure of molecular biradical ʆ2. Outer electrons in dipoles are shown blackened. Two 

valence dipole I and II pulsate almost parallel one to another in direction to and from centre of own atom . 

 

Activation of molecular structure with loss her 

neutral state is natural result of it ionization. For exam-

ple, striking ionization with estrangement of electron 

from one pulsatory dipole leads to forming the positive 

molecular ion ʆ2 ï ʝ = ʆ2
+. This is shown on the fig. 2.

 
Fig. 2. Dipoleôs structure of molecular ion ʆ2

+: ʆ+ - ʆ. 
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Then it is forming intermediate dipole-IIô taking 

no part at interaction of molecule with ether. Destruc-

tion of one uncoupled dipole-II of molecule ʆ2 stipu-

lates the process of change of her state with loss of neu-

tral and partial loss of interaction with ether. For this 

reasons the second uncoupled dipole-I, as at ionization 

of atom, increases the frequency of pulsation, support-

ing for two-handed interaction of molecule with ether. 

The entirety of all molecule ʆ 2 secures by pulsation of 

valence dipoles with frequency in function of ioniza-

tion energy Wʠʦʥ = =12,077 eV [3].If before ionization 

the frequency of their pulsation has magnitude 

ɤ ʦ2 = Wʠʦʥ ʦ2 /h = 12,077 eV/4,1359.10-15 eV.s = 

2,92.10 15 s-1 , 

so remaining in molecule dipole-I must pulsate 

with frequency no less å 2 ɤ ʦ2 1/s. But interaction with 

ether by thickening pulsatory remaining dipole-I might 

be compensate by two dipoles, pulsatory with differ-

ence of phase on frequency of hesitation on İ period 

(fig.2). There are dipole-I and neighbor right with him 

-dipole -Iô more deep submerged: two by turns pulsa-

tory electrons. Then frequency of their pulsation is de-

termined of ionization energy = Wʠʦʥ ʦ+2 =11,5 eV [5]. 

This picture shows perspective of double bond 

forming by pair various phase oscillations of electrons 

pulsatory with frequency ɤ ʦ+2 = 11,5 eV / 4,1359. 10-

15 eV.s= 2,78.1015 1/s. This is peculiarity of interaction 

with ether of dipoleôs structure of molecular ion ʆ2
+. It 

is noted a big quantity of ionizated oxygen in atmos-

phere of very hot stars. These are mostly stars of spec-

tral type B1, with suitable conditions for striking ther-

mal ionization. In conformance with New cosmogony 

[7-9], they belong to stars realized the synthesis of two 

periods of chemical elements and appeared on stage of 

synthesis no more 3-d period. Yet, the striking ioniza-

tion is not single chance for ionization of molecule ʆ2 , 

rather, for composing it individual atoms. Hydrogen 

peroxide ʅ2ʆ2 has dipoleôs structure ʆ2 in it base, and 

therefore the loss of neutral by oxygen atom might be 

watch on the structure of ʅ2ʆ2. This case might be 

come at decomposition ʅ2ʆ2 inside of alkaline me-

dium: for obtaining of electron by structure of molecule 

keeping in neutral medium underanged bond with 

ether. Decomposition ʅ2ʆ2 in neutral medium leads to 

forming hydrol molecules and molecular biradical O2 . 

Two hydrol molecules H2O and one molecule ʆ2, form 

from two molecules ʅ2ʆ2, that is shown in a view of 

dipoleôs structures on fig. 3. 

 

 
Fig 3. Disintegration (decomposition) of two molecules ʅ2ʆ2 in neutral medium. 

 

But it is going by other way at presence of NaOH: 

 H2O2 + Na+ OH- = H O 2- + ʅ + + ʆʅ - + Na+ + n 

large calorie/mol. 

Alkali takes away the proton from one atom of hy-

drogen, so asymmetric atomic particle ʅʆ - ʆ - remain. 

The change of dipoleôs structure of interaction with 

ether of hydrogen peroxide after loss of proton from 

right hydrogen atom is shown on the fig. 4: 

 
Fig. 4. The change of dipoleôs structure at decomposition of hydrogen peroxide in alkaline medium. 
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In the next moment the right part of structure re-

mains without hydrogen atom: discharging electron of 

hydrogen dipole forms new dipole- Iôô in left side from 

dipole-I, before this bonding with hydrogen. This is 

leads to dissynchronisation of left and right pulsatory 

dipoles of past biradical with corresponding decrease of 

frequency of hesitation for interaction with ether. These 

two dipoles I and Iôô could pulsate in different phases 

and with unknown frequency of exchange with ether by 

neutrinos. Peroxideôs ion O2
- appears potential source 

another oxygen state, for example, singlet state, having 

2 coupled dipoles into one from two atoms [5]. 

In reality this state of structure with 2 coupled pul-

satory dipoles into one oxygen atom, but other atom ap-

pears without pulsatory dipoles, arises in result of inter-

action with strong oxidator, for example chlorine, Cl2 

[6]:  

HO 2- + Cl2 + H2O + Na+ = O - ʆ - + ʅ + Cl + ʉl- + H2O + Na+ = O+ ʆ - + H2O + Na Cl + H Cl .  

 
Fig. 5a.  

 

Hydrogen in aspect of hydride-ion ʅ- forsakes di-

pole-II (fig. 5ʘ), in order to come into reaction with 

chlorine, realize transfer Cl2 to state Cl + ʉl- , so that 

from dipole-II remains only positive charge. 

The last positive charge forms intermediate dipole 

-IIò instead of pulsatory dipole-II (fig. 5b).

 

 
Fig. 5b. 

 

Molecule H2O2 appears by showed way twice ion-

izated, so that it is become full dissynchronisation of 

pulsatory dipoles of O2 biradical ï he ceases exist. In-

stead of two pulsatory dipoles from two atoms (fig. 1) 

pulsatory dipole-I either doubles the frequency itself 

pulsation on interaction with ether, or distributes dou-

ble lading on two-handed: on dipole-I and neighbour-

ing left dipole - Iôô, formed again after the loss of proton 

by hydrogen atom (fig. 4). Two dipoles abreast pulsate 

in turn in two different states (fig. 2) and (fig. 5b) ï un-

less not in this deduces the cause of peculiar activity of 

oxygen in these peculiar states? One from atoms of an-

alysable oxygen state (fig. 5b) appears by positive 

atomic ion, other ï by negative atomic ion: ʆ+- ʆ -. Sit-

uation is extremely instability because in next moment 

electron could jump away from intermediate dipole-Iôô 

and reinstate pulsatory dipole-II from intermediate state 

IIôô and reinstate all molecular biradical of oxygen. Ex-

tremely small duration of life of both transitory singlet 

forms of molecular oxygen states may be explained for 

this. Notion about dipoleôs structure of atoms, obtained 

them in process of starry synthesis [9], opens new 

chances for study of interaction with ether of atomic 

and molecular structures. The ways of concrete deci-

sions, showed on example of carbon for 3 his varieties 

[2, 9-11], as appeared, are no less perspective for real 

states of oxygen, observed in this work.  
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DIAMONDITY OF KIMBERLITE BREAKS IN PIPES OF DALDINO-ALAKYT FIELD 
 

Altukhova Z.  
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scientific employee of the laboratory of geology of kimberlites and noble metals. 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʣʤʘʟʘ ʚ ʙʨʝʢʯʠʷʭ. ʆʥʠ ʦʙʫʩʣʦʚ-

ʣʝʥʳ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚ ʤʘʥʪʠʠ. ɹʦʣʝʝ ʥʠʟʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʘʚʪʦʣʠʪʦʚʦʡ ʙʨʝʢʯʠʠ ʩʚʷ-

ʟʘʥʦ ʩ ʠʭ ʨʘʩʪʚʦʨʝʥʠʝʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʩʪʤʘʛʤʘʪʠʯʝʩʢʠʭ ʬʣʶʠʜʦʚ. 

Abstract 

In pipe discuss contents diamonds in mantic and context influence , rapid introduction kimberlitic rocks. And 

the absence of their mixing during the implementation process.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʠʤʙʝʨʣʠʪʦʚʳʡ ʤʘʛʤʘʪʠʟʤ; ʢʠʤʙʝʨʣʠʪʦʚʳʝ ʪʨʫʙʢʠ ɼʘʣʜʳʥʦ-ɸʣʘʢʠʪʩʢʦʛʦ ʧʦʣʷ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʣʤʘʟʘ ʚ ʤʘʩʩʠʚʥʳʭ ʠ ʘʚʪʦʣʠʪʦʚʳʭ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʙʨʝʢʯʠʷʭ. 

Keywords: Kimberlitic magnates. Kimberlitiuc pipes in Daldinskia, Alakiutskia of fields Yakuta. Diamonds 

in massive and avtolitical kimberlitic breccias.  

 

ʆʩʦʙʝʥʥʦʩʪʠ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʘ - 

ʵʪʦ ʩʦʦʙʱʝʩʪʚʘ ʪʨʫʙʦʢ (ʧʦʣʷ), ʚʳʧʦʣʥʝʥʥʳʭ ʢʠʤ-

ʙʝʨʣʠʪʦʚʳʤʠ ʙʨʝʢʯʠʷʤʠ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝ-

ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʩʝʭ ʩʣʘʛʘʶʱʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʘʣʤʘʟʦʚ. ɺ ʦʙʣʘʩʪʷʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʘʛʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦ-

ʩʪʘʚʝ ʠ ʩʦʩʪʦʷʥʠʠ ʚʝʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʚʢʣʶʯʝʥʠʷ. 

ʇʨʦʙʣʝʤʘ ʚʢʣʶʯʝʥʠʡ ʩʦʜʝʨʞʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʝ-

ʥʠʷ ʪʘʢʠʭ ʟʘʜʘʯ, ʢʘʢ ʤʝʭʘʥʠʟʤ ʤʘʛʤʦʦʙʨʘʟʦʚʘʥʠʷ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʛʣʫʙʠʥʥʦʩʪʠ, ʨʦʣʴ ʣʝʪʫʯʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ 

ʦʯʘʛʘ, ʢʨʠʩʪʘʣʣʠʟʘʮʠʶ ʠʥʪʨʫʟʠʡ ʧʦʜ ʚʫʣʢʘʥʘʤʠ ʠ 

ʩʫʙʚʫʣʢʘʥʘʤʠ, ʜʠʥʘʤʠʢʫ ʧʦʜʲʝʤʘ ʤʘʛʤ, ʩʦʩʪʘʚ ʥʝ 

ʪʦʣʴʢʦ ʤʘʥʪʠʠ, ʥʦ ʠ ʥʠʟʦʚ ʟʝʤʥʦʡ ʢʦʨʳ. ɺ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʪʨʫʙʦʢ ʤʠʨʘ ʩʨʝʜʠ ʚʢʣʶʯʝʥʠʡ ʫʣʴʪʨʘʦʩ-

ʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ ʩʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʷʚʣʷ-

ʶʪʩʷ ʛʘʨʮʙʫʨʛʠʪʳ, ʣʝʨʮʦʣʣʠʪʳ ʠ ʙʦʣʝʝ ʨʝʜʢʠ ʦʣʠ-

ʚʠʥʠʪʳ ʠʣʠ ʜʫʥʠʪʳ. (ʉʦʙʦʣʝʚ,1975; ʂʠʤʙʝʨʣʠʪʳ ʠ 

ʢʠʤʙʝʨʣʠʪʦʧʦʜʦʙʥʳʝ ʧʦʨʦʜʳ ... , 1994; Boyd, 

Nixon, 1975, 1978).  

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʦʙʨʘʟʦʚʘʥʠʷ ʢʠʤʙʝʨ-

ʣʠʪʦʚʦʡ ʤʘʛʤʳ ʠ ʝʝ ʚʣʠʷʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʘʣʤʘʟʦʚ 

ʚʘʞʥʦ ʚʳʷʩʥʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʘʣʤʘʟʦʚ ʚ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʙʨʝʢʯʠʷʭ. ʆʥʠ ʩʦʜʝʨʞʘʪ 

ʩʚʝʜʝʥʠʷ ʦ ʩʪʘʜʠʷʭ ʧʦʜʛʦʪʦʚʢʠ ʧʦʨʦʜʳ ʢ ʧʣʘʚʣʝ-

ʥʠʶ, ʩʘʤʦʤ ʤʝʭʘʥʠʟʤʝ ʧʣʘʚʣʝʥʠʷ ʠ ʢʨʠʩʪʘʣʣʠʟʘ-

ʮʠʠ. ʉʦʜʝʨʞʘʥʠʝ ʘʣʤʘʟʦʚ ʦʙʥʘʨʫʞʠʚʘʶʪ ʰʠʨʦʢʠʝ 

ʚʘʨʠʘʮʠʠ ʚ ʘʣʤʘʟʦʥʦʩʥʳʭ ʧʦʨʦʜʘʭ ʪʨʫʙʦʢ. ʇʘʨʘʛʝ-

ʥʝʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʤʘʛʤʳ ʠ 

ʘʣʤʘʟʦʚ ʥʝ ʩʣʫʯʘʡʥʳ. ʆʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʛʝʦʜʠʥʘ-

ʤʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʟʘʨʦʞʜʝʥʠʷ ʢʠʤʙʝʨʣʠʪʦʚʦʡ 

ʤʘʛʤʳ ʠ ʤʝʭʘʥʠʟʤʦʤ ʚʥʝʜʨʝʥʠʷ, ʘʛʨʝʩʩʠʚʥʦ ʚʣʠʷ-

ʶʱʠʤ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʘʣʤʘʟʦʚ. ʀʥʬʦʨʤʘʮʠʷ ʦʙ 

ʫʩʣʦʚʠʷʭ ʟʘʨʦʞʜʝʥʠʷ ʠ ʵʚʦʣʶʮʠʠ ʢʠʤʙʝʨʣʠʪʦʚʦʡ 

ʩʠʩʪʝʤʳ ʩʦʜʝʨʞʘʪ ʘʚʪʦʣʠʪʳ - ʚʢʣʶʯʝʥʠʷ ñʢʠʤʙʝʨ-
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ʣʠʪʘ ʚ ʢʠʤʙʝʨʣʠʪʝò. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʝ-

ʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʘʣʤʘʟʦʥʦʩʥʦʩʪʠ ʘʚʪʦʣʠʪʦʚ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʚʤʝʱʘʶʱʠʤʠ ʙʨʝʢʯʠʷʤʠ ʧʦʣʫʯʝʥʳ 

ʠʥʪʝʨʝʩʥʳʝ ʜʘʥʥʳʝ ʦ ʚʟʘʠʤʦʩʚʷʟʠ ʘʣʤʘʟʦʚ ʩ ʧʝʪʨʦ-

ʛʨʘʬʠʯʝʩʢʠʤʠ ʨʘʟʥʦʩʪʷʤʠ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʙʨʝʢʯʠʡ 

ʚʥʫʪʨʠ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ.  

ʗʢʫʪʩʢʘʷ ʢʠʤʙʝʨʣʠʪʦʚʘʷ ʧʨʦʚʠʥʮʠʷ 

ʗʢʫʪʩʢʘʷ ʢʠʤʙʝʨʣʠʪʦʚʘʷ ʧʨʦʚʠʥʮʠʷ (ʗɸʇ) 

ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪ-

ʬʦʨʤʳ ʠ ʥʘ ʝʝ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 25 ʢʠʤ-

ʙʝʨʣʠʪʦʚʳʭ ʧʦʣʝʡ, ʚʢʣʶʯʘʶʱʠʭ ʪʳʩʷʯʫ ʢʠʤʙʝʨʣʠ-

ʪʦʚʳʭ ʪʝʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʪʨʫʙʢʘʤʠ ʜʘʡʢʘʤʠ, 

ʰʪʦʢʘʤʠ, ʞʠʣʘʤʠ, ʥʝʨʝʜʢʦ ʬʦʨʤʠʨʫʶʱʠʭ ʩʣʦʞʥʳʝ 

ʩʦʧʨʷʞʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʠʤʙʝʨʣʠʪʦʚʳʡ ʤʘʛʤʘʪʠʟʤ ʧʨʦʷʚ-

ʣʷʣʩʷ ʥʝʦʜʥʦʢʨʘʪʥʦ ʠ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʪʝʢʪʦʥʦʤʘʛʤʘ-

ʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʥʘ ʜʨʝʚʥʠʭ ʧʣʘʪʬʦʨʤʘʭ 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʚʦʟʨʘʩʪʘ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ, ʘ ʪʘʢʞʝ 

ʚʦʟʨʘʩʪʘ ʪʝʢʪʦʥʦʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʧʣʘʪ-

ʬʦʨʤʳ, ʩ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʢʠʤʙʝʨʣʠʪʦ-

ʚʳʡ ʤʘʛʤʘʪʠʟʤ, ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ 

ʠʟʫʯʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʠʤʙʝʨ-

ʣʠʪʦʚ ʠ ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʘʣʤʘʟʥʳʭ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʠ.  

ʅʘʫʯʥʫʶ ʦʩʥʦʚʫ ʤʝʪʦʜʘ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʜʘʪʠʨʦʚʘʥʠʷ, ʜʦʢʘʟʘʥʥʫʶ ʥʘ ʤʘʪʝʨʠʘʣʝ ʨʷʜʘ ʢʠʤ-

ʙʝʨʣʠʪʦʚʳʭ ʧʨʦʚʠʥʮʠʡ ʄʠʨʘ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʗʢʫʪʩʢʦʡ, ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʚʩʧʳʰʝʢ 

ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʢ ʧʝʨʠʦʜʘʤ ʜʣʠʪʝʣʴ-

ʥʦʛʦ ʠʣʠ ʢʦʥʪʨʘʩʪʥʦʛʦ ʚʦʟʜʳʤʘʥʠʷ ʢʨʫʧʥʳʭ ʫʯʘʩʪ-

ʢʦʚ ʜʨʝʚʥʠʭ ʧʣʘʪʬʦʨʤ. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʚʳʨʘ-

ʞʝʥʠʝʤ ʪʘʢʠʭ ʚʦʟʜʳʤʘʥʠʡ ʷʚʣʷʶʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʧʝʨʝʨʳʚʳ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʅʘʜʝʞʥʦʝ ʚʳʜʝʣʝʥʠʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʩʢʠʭ ʧʝʨʝʨʳʚʦʚ ʤʦ-

ʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʢʦʨʨʝʢʪ-

ʥʦʡ ʩʭʝʤʳ ʚʦʟʨʘʩʪʥʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ ʢʠʤʙʝʨʣʠʪʦ-

ʚʳʭ ʠ ʨʦʜʩʪʚʝʥʥʳʭ ʠʤ ʤʘʛʤʘʪʠʪʦʚ.  

ɺ ʧʨʦʮʝʩʩʝ ʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʨʘʙʦʪ ʧʦ ʚʦʟ-

ʨʘʩʪʥʦʤʫ ʨʘʩʯʣʝʥʝʥʠʶ ʢʠʤʙʝʨʣʠʪʦʚ ʠ ʨʦʜʩʪʚʝʥ-

ʥʳʭ ʠʤ ʤʘʛʤʘʪʠʪʦʚ ʗʢʫʪʩʢʦʡ ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʧʨʦ-

ʚʠʥʮʠʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʬʘʥʝʨʦʟʦʡʩʢʦʡ 

ʠʩʪʦʨʠʠ ʦʪʤʝʯʝʥʳ 7 ʵʧʦʭ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʤʘʛʤʘ-

ʪʠʟʤʘ: ʧʦʟʜʥʠʡ ʦʨʜʦʚʠʢ (~450-440 ʤʣʥ. ʣʝʪ); ʧʦʟʜ-

ʥʠʡ ʩʠʣʫʨ - ʨʘʥʥʠʡ ʜʝʚʦʥ (~410 ï 395 ʤʣʥ. ʣʝʪ), 

ʧʦʟʜʥʠʡ ʜʝʚʦʥ - ʨʘʥʥʠʡ ʢʘʨʙʦʥ (ï370-320 ʤʣʥ. ʣʝʪ); 

ʩʨʝʜʥʝïʧʦʟʜʥʝʪʨʠʘʩʦʚʳʡ (ï240-215 ʤʣʥ. ʣʝʪ); ʧʦʟʜ-

ʥʝʪʨʠʘʩʦʚʳʡ (ï160-145 ʤʣʥ. ʣʝʪ), ʤʝʣʦʚʦʡ ʧʝʨʠʦʜ 

(ʛʨʘʥʠʮʘ ʨʘʥʥʝʛʦ ʠ ʧʦʟʜʥʝʛʦ ʤʝʣʘ, (ï 105 ï 95 ʤʣʥ. 

ʣʝʪ); ʨʘʥʥʝ-ʩʨʝʜʥʠʡ ʧʘʣʝʦʛʝʥ (50-60 ʤʣʥ. ʣʝʪ). ɹʦ-

ʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʢʠʤʙʝʨʣʠʪʦʚʳʡ ʤʘʛʤʘʪʠʟʤ ʧʨʦ-

ʷʚʠʣʩʷ ʚ ʧʦʟʜʥʝ-ʜʝʚʦʥ ï ʨʘʥʥʝʢʘʨʙʦʥʦʚʫʶ ʵʧʦʭʫ, 

ʩʨʝʜʥʝ-ʧʦʟʜʥʠʡ ʪʨʠʘʩ ʠ ʧʦʟʜʥʶʶ ʶʨʫ (ɹʨʘʭʬʦʛʝʣʴ, 

1995). ʇʨʠ ʵʪʦʤ, ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʗʢʫʪʩʢʦʡ ʢʠʤʙʝʨ-

ʣʠʪʦʚʦʡ ʧʨʦʚʠʥʮʠʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʢʠʤʙʝʨʣʠʪʦʚʳʝ ʪʝʣʘ, ʩʨʝʜʠ ʢʦ-

ʪʦʨʳʭ ʦʪʤʝʯʘʶʪʩʷ ʧʨʦʤʳʰʣʝʥʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, 

ʘ ʥʘ ʩʝʚʝʨʝ ʚʩʧʳʰʢʘ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʘ 

ʧʨʠʰʣʘʩʴ ʥʘ ʤʝʟʦʟʦʡʩʢʠʡ ʧʝʨʠʦʜ ʠ ʢʦʨʝʥʥʳʝ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʷ ʧʦʢʘ ʥʝ ʦʙʥʘʨʫʞʝʥʳ (ɹʨʘʭʬʦʛʝʣʴ ʠ 

ʜʨ., 1997).  

 

 

 

ɸʚʪʦʣʠʪʳ ʚ ʨʘʟʥʳʭ ʧʦʨʦʜʘʭ. 

ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ ɻʦʣʣʘʥʜʘ [4] ʘʚʪʦ-

ʣʠʪʳ ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʥʳʤʠ ʪʦʡ ʞʝ ʤʘʛʤʳ, ʯʪʦ ʠ 

ʚʤʝʱʘʶʱʘʷ ʧʦʨʦʜʘ, ʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʩʣʝʜʥʝʡ, 

ʠʭ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʣʠʙʦ ʨʘʥʴʰʝ, ʣʠʙʦ 

ʧʦʟʞʝ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ, ʠʟʫʯʘʚʰʠʝ ʢʠʤʙʝʨʣʠʪʦʚʳʝ 

ʧʦʨʦʜʳ, ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʟʣʠʯʠʝ ʪʝʢʩʪʫʨ-

ʥʳʭ ʧʨʠʟʥʘʢʦʚ ʜʘʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʩʨʝʜʠ ʥʠʭ 

ʚʳʜʝʣʷʣʠ ʜʚʝ ʛʨʫʧʧʳ. ʆʢʨʫʛʣʳʝ ʤʝʣʢʠʝ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʦʥʠ ʥʘʟʳʚʘʣʠ ï çʧʝʣʝʪʪʳè, çʣʘʧʠʣʣʠè [9], ʙʦ-

ʣʝʝ ʢʨʫʧʥʳʝ ʦʙʣʦʤʢʠ ʢʠʤʙʝʨʣʠʪʦʚ ʦʪʥʦʩʠʣʠ ʢ ʨʘʥ-

ʥʠʤ ʬʘʟʘʤ ʚʥʝʜʨʝʥʠʷ.  

ɺʢʣʶʯʝʥʠʷ ʘʚʪʦʣʠʪʦʚ ʚ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦ-

ʜʘʭ ʂʘʤʯʘʪʢʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʷʚʥʳʝ ʨʘʟʣʠʯʠʷ, ʠʤʝʶʪ 

ʙʦʣʴʰʦʝ ʩʭʦʜʩʪʚʦ ʚ ʦʙʱʝʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʧʨʦ-

ʮʝʩʩʘ ʵʚʦʣʶʮʠʠ ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʀʩʩʣʝʜʦ-

ʚʘʪʝʣʠ ʚʳʜʝʣʷʶʪ ʢʩʝʥʦʣʠʪʳ, ʘʚʪʦʣʠʪʳ, ʨʝʣʠʢʪʦ-

ʣʠʪʳ. ʊʘʢ ʢʘʢ ʚʩʷʢʦʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʨʘʩʧʣʘʚʘ ʩ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʧʦʨʦʜʦʡ ʦʩʫʱʝʩʪʚʣʷ-

ʝʪʩʷ ʧʦ ʩʭʝʤʝ ʢʩʝʥʦʣʠʪ ï ʨʝʣʠʢʪʦʣʠʪ ï ʘʚʪʦʣʠʪ, ʦʥʠ 

ʧʨʠʟʥʘʶʪ, ʯʪʦ ʜʠʘʛʥʦʩʪʠʢʘ ʘʚʪʦʣʠʪʦʚ ʠ ʨʝʣʠʢʪʦʣʠ-

ʪʦʚ ʯʨʝʟʚʳʯʘʡʥʦ ʟʘʪʨʫʜʥʝʥʘ. ʇʨʠ ʵʪʦʤ ʚ ʦʪʜʝʣʴʥʳʭ 

ʨʘʙʦʪʘʭ ʩʦʜʝʨʞʠʪʩʷ ʚʘʞʥʳʡ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʨʦ-

ʙʣʝʤʘ ʚʢʣʶʯʝʥʠʡ ʩʣʠʚʘʝʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʬʘʟʦʚʳʭ 

ʩʦʦʪʥʦʰʝʥʠʡ ʚ ʤʘʛʤʝ. ʂʩʝʥʦʣʠʪʘʤʠ ʷʚʣʷʶʪʩʷ ʚʤʝ-

ʱʘʶʱʠʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʠ ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ, ʥʝ 

ʥʝʩʫʱʠʝ ʥʠʢʘʢʠʭ ʩʣʝʜʦʚ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʞʠʜʢʦʡ ʠ ʪʚʝʨʜʦʡ ʬʘʟ ʚ ʧʨʦʮʝʩʩʝ ʨʦʞʜʝ-

ʥʠʷ ʠ ʦʪʤʠʨʘʥʠʷ ʤʘʛʤ. ɸʚʪʦʣʠʪʘʤʠ ʦʥʠ ʧʨʝʜʣʘʛʘʶʪ 

ʥʘʟʳʚʘʪʴ ʧʦʣʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʠ ʧʝʨʝʭʦʜʥʳʝ ʢ 

ʥʠʤ ʨʘʟʥʦʩʪʠ ʧʦʨʦʜ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ ʧʫʪʝʤ ʣʦ-

ʢʘʣʴʥʦʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʨʘʩʧʣʘʚʘ ʠʣʠ ʦʙʨʘʟʦʚʘ-

ʣʠʩʴ ʚʩʣʝʜʩʪʚʠʝ ʩʢʦʧʣʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʢʨʠʩʪʘʣʣʠ-

ʯʝʩʢʦʡ ʬʘʟʳ. ɸʚʪʦʣʠʪʳ ï ʦʙʷʟʘʪʝʣʴʥʘʷ ʩʦʩʪʘʚʥʘʷ 

ʯʘʩʪʴ ʨʘʩʧʣʘʚʦʚ, ʚʩʪʫʧʠʚʰʠʭ ʚ ʩʪʘʜʠʶ ʢʨʠʩʪʘʣʣʠ-

ʟʘʮʠʶ. ʆʥʠ ʯʝʪʢʦ ʢʦʨʨʝʣʠʨʫʶʪʩʷ ʧʦ ʩʦʩʪʘʚʫ ʩ ʩʦ-

ʜʝʨʞʘʱʠʤ ʠʭ ʤʘʪʝʨʠʥʩʢʠʤ ʨʘʩʧʣʘʚʦʤ. ʈʝʣʠʢʪʦ-

ʣʠʪʳ ï ʵʪʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʠʣʠ ʯʘʩʪʠʯʥʦ ʢʨʠʩʪʘʣ-

ʣʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ ʥʝʜʦʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ. 

ʆʥʠ ʤʦʛʫʪ ʦʪʚʝʯʘʪʴ ʤʝʩʪʫ ʠ ʤʦʤʝʥʪʫ ʧʝʨʚʠʯʥʦʛʦ 

ʨʦʞʜʝʥʠʷ ʨʘʩʧʣʘʚʘ.  

ʇʝʪʨʦʛʨʘʬʠʷ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʧʦʨʦʜ ʚ ʪʨʫʙ-

ʢʘʭ ɼʘʣʴʥʷʷ, ɿʘʨʥʠʮʘ, ʂʦʤʩʦʤʦʣʴʩʢʘʷ, ʄʠʨ, 

ʗʢʫʪʩʢʘʷ, ʋʜʘʯʥʘʷ. 

ʂʠʤʙʝʨʣʠʪʦʚʳʝ ʙʨʝʢʯʠʠ, ʩʣʘʛʘʶʱʠʝ ʪʨʫʙʢʠ 

ʜʘʥʥʦʛʦ ʧʦʣʷ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʝʪʝʨʦʛʝʥʥʳʝ 

ʧʦʨʦʜʳ, ʪʝʢʩʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝ-

ʣʷʶʪ ʨʘʟʥʦʨʘʟʤʝʨʥʳʝ ʚʢʣʶʯʝʥʠʷ ʛʣʫʙʠʥʥʳʭ ʧʦ-

ʨʦʜ, ʚʢʣʶʯʝʥʠʷ ʢʠʤʙʝʨʣʠʪʘ ʚ ʢʠʤʙʝʨʣʠʪʝ ï ʘʚʪʦ-

ʣʠʪʳ, ʢʩʝʥʦʣʠʪʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʠ 

ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʪʝʢʩʪʫʨʥʳʭ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʧʦʨʦʜ ʚ ʧʨʠʢʦʥʪʘʢʪʦ-

ʚʳʭ, ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʭ ʟʦʥʘʭ, ʘ ʪʘʢʞʝ ʥʘ ʨʘʟʣʠʯ-

ʥʳʭ ʛʣʫʙʠʥʘʭ ʦʧʨʝʜʝʣʷʶʪ ʥʘ ʢʦʥʪʘʢʪʝ ʩ ʢʨʫʧʥʳʤʠ 

ʙʣʦʢʘʤʠ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ - ʟʘ ʢʦʪʦʨʳʤʠ ʫʢʦʨʝʥʠ-

ʣʦʩʴ ʥʘʟʚʘʥʠʝ - "ʧʣʘʚʘʶʱʠʝ ʨʠʬʳ".  

ɺʳʜʝʣʷʝʤʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʢʠʤʙʝʨʣʠʪʦʚʳʝ ʙʨʝʢʯʠʠ ʩ ʤʘʩʩʠʚʥʦʡ ʠ ʘʚʪʦʣʠʪʦ-

ʚʦʡ ʪʝʢʩʪʫʨʘʤʠ ʠʤʝʶʪ ʚʳʜʝʨʞʘʥʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ 

ʥʘ ʚʩʶ ʨʘʟʚʝʜʘʥʥʫʶ ʛʣʫʙʠʥʫ, ʥʦ ʩʦʦʪʥʦʰʝʥʠʝ ʛʣʘʚ-

ʥʳʭ ʪʠʧʦʚ ʘʚʪʦʣʠʪʦʚ ʩ ʛʣʫʙʠʥʦʡ ʧʨʝʪʝʨʧʝʚʘʝʪ ʟʥʘ-

ʯʠʪʝʣʴʥʳʝ ʚʘʨʠʘʮʠʠ. 
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ʈʠʩ. 1. ʉʦʩʪʘʚ ʘʚʪʦʣʠʪʦʚʳʭ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʙʨʝʢʯʠʡ 

 

ʆʩʥʦʚʥʦʡ ʬʘʢʪʦʨ ʚʳʩʦʢʦʡ ʘʣʤʘʟʦʥʦʩʥʦʩʪʠ - 

ʵʪʦ ʩʦʜʝʨʞʘʥʠʝ ʘʣʤʘʟʦʚ ʚ ʠʩʭʦʜʥʦʤ ʩʫʙʩʪʨʘʪʝ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʬʦʪʦ- ʨʝʥʪʛʝʥʦʣʶʤʠʥʩʮʝʥʮʠʠ ʠ ʤʦʨʬʦʣʦʛʠʠ 

ʢʨʠʩʪʘʣʣʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʘʣʤʘʟʳ ʩʚʷʟʘʥʳ ʩ 

ʚʢʣʶʯʝʥʠʷʤʠ ʛʣʫʙʠʥʥʳʭ ʧʦʨʦʜ ʵʪʦʛʦ ʫʯʘʩʪʢʘ. ʇʨʠ-

ʚʝʜʝʥʥʳʝ ʬʘʢʪʳ ʥʘ ʥʘʰ ʚʟʛʣʷʜ ʷʚʣʷʶʪʩʷ ʩʣʝʜ-

ʩʪʚʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ ʧʣʘʚʣʝʥʠʷ 

ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʧʦʨʦʜ. 

ʊʘʢʦʡ ʤʝʭʘʥʠʟʤ ʚʥʝʜʨʝʥʠʷ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ 

ʪʨʫʙʦʢ ɼʘʣʴʥʷʷ, ɿʘʨʥʠʮʘ, ʄʠʨ, ʂʦʤʩʦʤʦʣʴʩʢʘʷ, 

ʋʜʘʯʥʘʷ-ɺʦʩʪʦʯʥʘʷ, ʋʜʘʯʥʘʷ-ɿʘʧʘʜʥʘʷ. ʆʩʥʦʚʥʳʝ 

ʪʠʧʳ ʘʚʪʦʣʠʪʦʚ ʨʘʟʣʠʯʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʪʨʫʢʪʫʨʥʦ-

ʪʝʢʩʪʫʨʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʥʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ʤʠʥʝʨʘʣʦʚ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʠ ʘʣʤʘʟʦʚ. 

ɺ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʙʨʝʢʯʠʷʭ ʧʦʩʪʦʷʥʥʦ ʧʨʠʩʫʪ-

ʩʪʚʫʶʪ ʚʢʣʶʯʝʥʠʷ ʢʠʤʙʝʨʣʠʪʦʚ, ʢʦʪʦʨʳʝ ʧʦ ʪʝʢ-

ʩʪʫʨʥʦ-ʩʪʨʫʢʪʫʨʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʠ ʤʠʥʝʨʘʣʴ-

ʥʦʤʫ ʩʦʩʪʘʚʫ ʙʣʠʟʢʠ ʢ ʧʦʨʦʜʘʤ ʠʟ ʠʥʪʨʫʟʠʚʥʳʭ ʪʝʣ  

ɸʚʪʦʣʠʪʦʚʳʝ ʢʠʤʙʝʨʣʠʪʦʚʳʝ ʙʨʝʢʯʠʠ ʚ 

ʪʨʫʙʢʘʭ ɼʘʣʴʥʷʷ, ɿʘʨʥʠʮʘ, ʂʦʤʩʦʤʦʣʴʩʢʘʷ, 

ʄʠʨ, ʋʜʘʯʥʘʷ 

ʅʝʦʜʥʦʨʦʜʥʦʩʪʠ ʘʚʪʦʣʠʪʦʚʳʭ ʢʠʤʙʝʨʣʠʪʦʚʳʭ 

ʙʨʝʢʯʠʡ - ɻ ʪʦ ʩʢʦʧʣʝʥʠʷ ʨʝʣʠʢʪʦʚ ʛʣʫʙʠʥʥʳʭ ʚʢʣʶ-

ʯʝʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʨʘʩʪʚʦʨʝʥʠʷ, ʧʨʠʩʫʪʩʪʚʠʝ ʘʚ-

ʪʦʣʠʪʦʚ-ʨʝʩʪʠʪʦʚ, ʨʘʟʣʠʯʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ 

ʫʯʘʩʪʢʦʚ ʠ ʙʣʦʢʦʚ ʤʘʩʩʠʚʥʦʡ ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʙʨʝʢ-

ʯʠʠ, ʧʨʝʧʘʨʠʨʦʚʘʥʥʳʝ ʬʣʶʠʜʘʤʠ. ʆʩʥʦʚʥʳʝ ʪʠʧʳ 

ʘʚʪʦʣʠʪʦʚ ʨʘʟʣʠʯʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢ-

ʩʪʫʨʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʥʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩʦʜʝʨ-

ʞʘʥʠʝʤ ʤʠʥʝʨʘʣʦʚ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʠ ʘʣʤʘʟʦʚ, ʘ 

ʪʘʢʞʝ ʭʠʤʠʯʝʩʢʠʭ ʪʠʧʦʚ ʛʨʘʥʘʪʦʚ, ʠʣʴʤʝʥʠʪʦʚ. 

ʀʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʘʣʤʘʟʦʚ ʚ ʘʚʪʦ-

ʣʠʪʘʭ ʠ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʙʨʝʢʯʠʷʭ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘ-

ʥʦʚʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʭ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʙʨʝʢʯʠʡ. ʂʘʞʜʘʷ 

ʪʨʫʙʢʘ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ɺ ʤʝʥʝʝ ʠʟʤʝʥʝʥʥʳʭ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʙʨʝʢʯʠʷʭ 

ʪʨʫʙʢʠ ʂʦʤʩʦʤʦʣʴʩʢʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʪʨʫʙʢʘʤʠ ʟʘʤʝʪʥʘ ʪʝʥʜʝʥʮʠʷ ʫʤʝʥʴʰʝʥʠʷ ʦʢʪʘʵʜ-

ʨʦʚ ʚ ʩʝʨʧʝʥʪʠʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʟʥʦʩʪʷʭ ʠ ʧʝʨʝʭʦʜ-

ʥʳʭ ʬʦʨʤ ʢʨʠʩʪʘʣʣʦʚ ʚ ʘʚʪʦʣʠʪʦʚʦʡ ʙʨʝʢʯʠʠ, ʙʦʣʝʝ 

ʫʟ̫ʚʠʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʢʘʨʙʦʥʘʪʠʟʘʮʠʠ ʧʦʨʦʜ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʚʦʡʥʠʢʦʚ, ʥʝʟʘʢʦ-

ʥʦʤʝʨʥʳʭ ʩʨʦʩʪʢʦʚ ʦʪʤʝʯʝʥʦ ʚ ʩʝʨʧʝʥʪʠʥʠʟʠʨʦ-

ʚʘʥʥʳʭ ʨʘʟʥʦʩʪʷʭ. ɼʣʷ ʜʘʥʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʭʘ-

ʨʘʢʪʝʨʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʠʩʪʘʣʣʦʚ ʩʦ ʰʨʘ-

ʤʘʤʠ ʠ ʧʨʠʩʫʪʩʪʚʠʝ ʘʣʤʘʟʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʢʦʨʨʦʟʠʠ ʠ ʤʘʪʠʨʦʚʢʠ. 

ɸʚʪʦʣʠʪʳ ʷʜʝʨʥʳʝ ʚ ʪʨʫʙʢʘʭ ʋʜʘʯʥʘʷ, 

ɿʘʨʥʠʮʘ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʠʟʦʙʨʘʞʝʥʳ ʘʬʠʨʦʚʳʝ ʷʜʝʨʥʳʝ 

ʘʚʪʦʣʠʪʳ ʪʨʫʙʦʢ ʋʜʘʯʥʘʷ (ɸ, ɹ, ɼ, ɽ) ʠ ɿʘʨʥʠʮʘ (ɺ, 

ɻ, ɾ). 
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ɸ  ɹ  ɺ  ɻ  

 

 
 ɼ  ɽ  ɾ 

ʈʠʩ. 2 ɸʚʪʦʣʠʪʳ ʷʜʝʨʥʳʝ ʘʬʠʨʦʚʳʝ ʤʝʣʢʦʧʦʨʬʠʨʦʚʳʝ ʟʦʥʘʣʴʥʳʝ, ʦʙʦʣʦʯʢʠ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʚʠʜʠʤʳʭ ʚʢʨʘʧʣʝʥʥʠʢʦʚ ʩʝʨʧʝʥʪʠʥʘ. ʊʨʫʙʢʘ ɿʘʨʥʠʮʘ, ʋʜʘʯʥʘʷ. 

ɸ, ɹ ï ʘʚʪʦʣʠʪʳ ʷʜʝʨʥʳʝ ʘʬʠʨʦʚʳʝ ʨʘʟʤʝʨʦʤ 5-7 ʩʤ (ʋʜʘʯʥʘʷ-ɿʘʧʘʜʥʘʷ); ɺ ï ʘʚʪʦʣʠʪ ʢʨʫʧʥʦʧʦʨʬʠʨʦ-

ʚʳʡ 12 ʩʤ (ʪʨʫʙʢʘ ɿʘʨʥʠʮʘ); ɻ ï ʘʚʪʦʣʠʪ ʙʝʟʲʷʜʝʨʥʳʡ, ʨʘʟʤʝʨʦʤ 8 ʩʤ, ʪʨʫʙʢʘ ɿʘʨʥʠʮʘ; ɼ ï ʢʠʤʙʝʨʣʠ-

ʪʦʚʘʷ ʙʨʝʢʯʠʷ ʪʨʫʙʢʘ ʋʜʘʯʥʘʷ-ɿʘʧʘʜʥʘʷ, ʘʚʪʦʣʠʪ ʙʝʟʲʷʜʝʨʥʳʡ (3,8 ʩʤ) ʩ ʨʝʜʢʠʤʠ ʢʨʫʧʥʳʤʠ ʤʘʢʨʦʢʨʠ-

ʩʪʘʤʠ ʩʝʨʧʝʥʪʠʥʘ; ɽ ï ʘʚʪʦʣʠʪ (7,5 ʩʤ) ʟʦʥʘʣʴʥʳʡ, ʷʜʨʦ ï ʩʝʨʧʝʥʪʠʥʠʪ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʡ ʨʘʟʤʝʨʦʤ 2,6 

ʩʤ, ʦʙʦʣʦʯʢʘ (2,7 ʩʤ) ʩ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʤʘʢʨʦʢʨʠʩʪ ʩʝʨʧʝʥʪʠʥʠʪʘ ʪʨʫʙʢʘ ʋʜʘʯʥʘʷ-ɿʘ-

ʧʘʜʥʘʷ; ɾ ï ʘʚʪʦʣʠʪ ʘʬʠʨʦʚʳʡ (6,5 ʩʤ) ʚ ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʙʨʝʢʯʠʠ, ʪʨʫʙʢʘ ʋʜʘʯʥʘʷ-ɿʘʧʘʜʥʘʷ. 

 

ʉʨʝʜʠ ʥʠʭ ʚ ʪʨʫʙʢʝ ʋʜʘʯʥʘʷ-ɿʘʧʘʜʥʘʷ ʚʳʜʝʣʷ-

ʶʪʩʷ ʷʜʝʨʥʳʝ ʘʚʪʦʣʠʪʳ ʩ ʘʬʠʨʦʚʦʡ ʦʙʦʣʦʯʢʦʡ (ɸ, 

ɹ), ʟʦʥʘʣʴʥʳʡ ʘʚʪʦʣʠʪ, ʷʜʨʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 

ʧʦʨʬʠʨʦʚʳʡ ʩʝʨʧʝʥʪʠʥʠʪ ʨʘʟʤʝʨʦʤ 2,5 ʩʤ. ɺ 

ʪʨʫʙʢʝ ɿʘʨʥʠʮʘ (2ɺ) ʦʪʦʙʨʘʞʝʥ ʦʢʨʫʛʣʳʡ ʘʚʪʦʣʠʪ 

ʧʦʨʬʠʨʦʚʦʛʦ ʢʠʤʙʝʨʣʠʪʘ ʠ ʢʨʫʧʥʦʧʦʨʬʠʨʦʚʳʡ ʘʚ-

ʪʦʣʠʪ ʩ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʤʘʢʨʦ-

ʢʨʠʩʪ ʩʝʨʧʝʥʪʠʥʘ ʧʦ ʦʣʠʚʠʥʫ.  

ʉʦʜʝʨʞʘʥʠʝ ʘʣʤʘʟʘ ʚ ʤʘʩʩʠʚʥʳʭ ʠ ʘʚʪʦʣʠʪʦ-

ʚʳʭ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʙʨʝʢʯʠʷʭ ʪʨʫʙʦʢ ʖʙʠʣʝʡʥʘʷ, 

ʉʳʪʳʢʘʥʩʢʘʷ ʠ ʂʦʤʩʦʤʦʣʴʩʢʘʷ (ʪʘʙʣ.1) ʥʝʨʘʚʥʦ-

ʤʝʨʥʦʝ. ɺ ʘʚʪʦʣʠʪʦʚʳʭ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʙʨʝʢʯʠʷʭ 

(ʪʘʙʣ. 1) ʪʨʫʙʢʠ ʖʙʠʣʝʡʥʘʷ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨ-

ʞʘʥʠʝ ʢʨʠʩʪʘʣʣʦʚ ʧʝʨʝʭʦʜʥʦʛʦ ʪʠʧʘ, ʢʨʠʩʪʘʣʣʦʚ ʩʦ 

ʰʨʘʤʘʤʠ, ʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʦʢʪʘʵʜʨʦʚ ʠ 

ʥʝʟʘʢʦʥʦʤʝʨʥʳʭ ʩʨʦʩʪʢʦʚ, ʙʦʣʝʝ ʫʷʟʚʠʤʳʭ ʜʣʷ 

ʧʨʦʮʝʩʩʘ ʨʘʩʪʚʦʨʝʥʠʷ. 

ʊʘʙʣʠʮʘ 1  

 ʊʠʧʳ ʢʨʠʩʪʘʣʣʦʚ 
ɼʚʦʡʥʠ-

ʢʠ ʰʧʠ-

ʥʝʣʝʚʳʝ 

ʉʨʦʩʪʢʠ ʉʢʫʣʴʧʪʫʨʳ ʪʨʘʚʣʝʥʠʷ 

ʈʘʟʥʦʚʠʜʥʦʩʪʠ 

ʙʨʝʢʯʠʡ  

ʆʢʪʘ- 

ʵʜʨʳ 

ʇʝʨʝ- 

ʭʦʜ- 

ʥʳʝ 

ʈʦʤʙʦ-

ʜʦʜʝʢʘ-

ʵʜʨʳ 

ʆʢʨʫ-

ʛʣʳʝ 

ʅʝʟʘʢʦ-

ʥʦʤʝʨ-

ʥʳʝ 

ʇʦʣʠ-

ʮʝʥʪʨʠ- 

ʯʝʩʢʠʝ 

ʐʨʘ- 

ʤ  r

ʂʘʚʝ-

ʨʥʳ 

ʂʦʨ-

ʨʦʟʠʷ 

ʄʘʪʠ-

ʨʦʚʢʠ 

ʖʙʠʣʝʡʥʘʷ 

ɸʚʪʦʣʠʪʦʚʳʝ 21 15 23 12 7 13 4 26 3 3 2 

ʄʘʩʩʠʚʥʳʝ 28 4 22 11 9 21 4 17 4 8 2 

ʉʳʪʳʢʘʥʩʢʘʷ 

ɸʚʪʦʣʠʪʦʚʳʝ 24 7 26 23 7 12 5 4 4 4 2 

ʄʘʩʩʠʚʥʳʝ 18 13 20 22 7 15 9 4 3 1 0.5 

ʂʦʤʩʦʤʦʣʴʩʢʘʷ 

ɸʚʪʦʣʠʪʦʚʳʝ 30 18 29 3 7 8 4 10 12 2 0 

ʄʘʩʩʠʚʥʳʝ 

ʩ ʦʣʠʚʠʥʦʤ 
23 25 30 3 12 15 4 15 0 1 0 

ʩʝʨʧʝʥʪʠʥʠʟʠ-

ʨʦʚʘʥʳ 
26 25 29 2 9 12      
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ɺ ʪʨʫʙʢʘʭ ʉʳʪʳʢʘʥʩʢʘʷ, ʂʦʤʩʦʤʦʣʴʩʢʘʷ ʢʦʣʠ-

ʯʝʩʪʚʦ ʦʢʪʘʵʜʨʦʚ ʠ ʉʦʜʝʨʞʘʥʠʝ ʂʦʣʠʯʝʩʪʚʦ ʨʦʤʙʦ-

ʜʦʜʝʢʘʵʜʨʦʚ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʚ ʘʚʪʦʣʠʪʦʚʦʡ ʢʠʤʙʝʨ-

ʣʠʪʦʚʦʡ ʙʨʝʢʯʠʠ. ʉʦʜʝʨʞʘʥʠʝ ʧʝʨʝʭʦʜʥʳʭ ʬʦʨʤ 

ʘʣʤʘʟʘ, ʘ ʪʘʢʞʝ ʰʧʠʥʝʣʝʚʳʭ ʜʚʦʡʥʠʢʦʚ, ʥʝʟʘʢʦʥʦ-

ʤʝʨʥʳʭ ʠ ʧʦʣʠʮʝʥʪʨʠʯʝʩʢʠʭ ʩʨʦʩʪʢʦʚ ʙʦʣʝʝ ʚʳʩʦ-

ʢʦʝ ʚ ʤʘʩʩʠʚʥʦʡ ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʙʨʝʢʯʠʠ, ʚ ʢʦʪʦʨʦʡ 

ʦʣʠʚʠʥ ʥʝ ʩʝʨʧʝʥʪʠʥʠʟʠʨʦʚʘʥ. 

ɸʚʪʦʣʠʪʳ ʙʝʟʲʷʜʝʨʥʳʝ ʚ ʪʨʫʙʢʘʭ ʂʦʤʩʦ-

ʤʦʣʴʩʢʘʷ, ɿʘʨʥʠʮʘ, ʋʜʘʯʥʘʷ. 

ʈʘʟʣʠʯʥʘʷ ʩʪʝʧʝʥʴ ʘʣʤʘʟʦʥʦʩʥʦʩʪʠ ʙʝʟʲʷʜʝʨ-

ʥʳʭ ʘʚʪʦʣʠʪʦʚ ʧʦʟʚʦʣʷʝʪ ʩʚʷʟʳʚʘʪʴ ʧʨʦʠʩʭʦʞʜʝʥʠʝ 

ʚʳʩʦʢʦʘʣʤʘʟʦʥʦʩʥʳʭ ʘʚʪʦʣʠʪʦʚ ʩ ʯʘʩʪʠʯʥʳʤ ʠʣʠ 

ʙʦʣʝʝ ʧʦʣʥʳʤ ʧʣʘʚʣʝʥʠʝʤ ʛʣʫʙʠʥʥʳʭ ʘʣʤʘʟʦʥʦʩ-

ʥʳʭ ʧʦʨʦʜ ʠʩʭʦʜʥʦʛʦ ʩʫʙʩʪʨʘʪʘ. 

ɸ  ɹ  ɺ  ɻ 

 

 
ɼ  ɽ  ɾ  ɿ 

ʈʠʩ. 3 ɸʚʪʦʣʠʪʳ ʙʝʟʲʷʜʝʨʥʳʝ ʚ ʪʨʫʙʢʘʭ ʂʦʤʩʦʤʦʣʴʩʢʘʷ, ʋʜʘʯʥʘʷ, ɿʘʨʥʠʮʘ. 

 

ʇʦʜʧʠʩʠ ʢ ʨʠʩʫʥʢʫ. ɸ ï ʘʚʪʦʣʠʪ ʢʨʫʧʥʦʧʦʨʬʠʨʦʚʳʡ (7ʭ8 ʩʤ) ʚ ʪʨʫʙʢʝ ʂʦʤʩʦʤʦʣʴʩʢʘʷ; ɹ ï ʢʠʤʙʝʨʣʠʪʦ-

ʚʘʷ ʙʨʝʢʯʠʷ (10 ʩʤ) ʪʨʫʙʢʘ ʋʜʘʯʥʘʷ-ɿʘʧʘʜʥʘʷ; ɺ - ʘʚʪʦʣʠʪ ʙʝʟʲʷʜʝʨʥʳʡ (9ʭ16 ʩʤ) ʩ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝʤ ʤʘʢʨʦʢʨʠʩʪ ʩʝʨʧʝʥʪʠʥʘ ʚ ʪʨʫʙʢʝ ʋʜʘʯʥʘʷ-ɿʘʧʘʜʥʘʷ; ɻ ï ʘʚʪʦʣʠʪ ʩ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝʤ ʤʘʢʨʦʢʨʠʩʪ ʩʝʨʧʝʥʪʠʥʘ ʨʘʟʤʝʨʦʤ 8,5ʭ5 ʩʤ ʚ ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʙʨʝʢʯʠʠ ʪʨʫʙʢʠ ɿʘʨʥʠʮʘ; ɼ ï 

ʨʝʣʠʢʪ ʘʚʪʦʣʠʪʘ (12ʭ4 ʩʤ) ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ ʩ ʥʝʨʦʚʥʳʤʠ ʦʯʝʨʪʘʥʠʷʤʠ, ʦʙʦʣʦʯʢʘ ʢʨʫʧʥʦʧʦʨʬʠʨʦʚʘʷ 

ʩʝʨʦʛʦ ʮʚʝʪʘ, ʪʨʫʙʢʘ ʋʜʘʯʥʘʷ-ɿʘʧʘʜʥʘʷ. ɽ ï ʨʝʣʠʢʪ ʤʝʣʢʦʧʦʨʬʠʨʦʚʦʛʦ ʘʚʪʦʣʠʪʘ (10ʭ6ʩʤ) ʚ ʢʠʤʙʝʨʣʠ-

ʪʦʚʦʡ ʙʨʝʢʯʠʠ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʩʝʥʦʣʠʪʦʚ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ, ʪʨʫʙʢʘ ʋʜʘʯʥʘʷ-ɿʘʧʘʜʥʘʷ; ɾ ï 

ʚʢʣʶʯʝʥʠʝ ʘʬʠʨʦʚʦʡ ʧʦʨʦʜʳ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ ʨʘʟʤʝʨʦʤ 10ʭ8 ʩʤ, ʪʨʫʙʢʘ ʋʜʘʯʥʘʷ-ɿʘʧʘʜʥʘʷ; ɿ ï 

ʚʢʣʶʯʝʥʠʝ ʤʝʣʢʦʦʙʣʦʤʦʯʥʦʡ ʙʨʝʢʯʠʠ (10ʭ12 ʩʤ) ʚ ʪʨʫʙʢʝ ɿʘʨʥʠʮʘ. 

 

ɹʝʟʲʷʜʝʨʥʳʝ ʘʚʪʦʣʠʪʳ (ʨʠʩ. 3) ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʩʷ ʢʨʫʧʥʦʧʦʨʬʠʨʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ ʢʠʤʙʝʨʣʠʪʘ-

ʮʝʤʝʥʪʘ, ʩʨʝʜʠ ʥʠʭ ʪʘʢʞʝ ʦʪʤʝʯʘʶʪʩʷ ʧʦʨʬʠʨʦʚʳʝ 

ʠ ʤʝʣʢʦʧʦʨʬʠʨʦʚʳʝ ʨʘʟʥʦʩʪʠ. ɺ ʪʨʫʙʢʝ ɿʘʨʥʠʮʘ 

ʩʨʝʜʠ ʙʝʟʲʷʜʝʨʥʳʭ ʘʚʪʦʣʠʪʦʚ ʦʪʤʝʯʘʶʪʩʷ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʦʢʨʫʛʣʦʡ ʠʣʠ ʦʚʘʣʴʥʦʡ ʬʦʨʤ ʪʝʤʥʦ-ʙʫʨʦʛʦ 

ʮʚʝʪʘ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥ-

ʥʦʡ ʧʦʨʬʠʨʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘ-

ʥʠʝʤ ʬʣʦʛʦʧʠʪʘ (ʦʢʦʣʦ 10 %). ʅʠʟʢʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʛʨʘʥʘʪʦʚ ʠ ʧʠʢʨʦʠʣʴʤʝʥʠʪʦʚ ʦʪʤʝʯʘʶʪʩʷ ʚ ʩʦʩʪʘʚʝ 

ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʙʝʟʲʷʜʝʨʥʳʭ ʘʚʪʦʣʠʪʦʚ ʩ ʘʬʠʨʦ-

ʚʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʚ ʘʚʪʦʣʠʪʘʭ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘ-

ʥʠʝʤ ʢʩʝʥʦʣʠʪʦʚ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ (ʪʨʫʙʢʘ ʋʜʘʯ-

ʥʘʷ-ɿʘʧʘʜʥʘʷ). 

ʂʠʤʙʝʨʣʠʪʦʚʘʷ ʙʨʝʢʯʠʷ ʩ ʤʘʩʩʠʚʥʦʡ ʪʝʢ-

ʩʪʫʨʦʡ ʢʠʤʙʝʨʣʠʪʘ-ʮʝʤʝʥʪʘ ʚ ʪʨʫʙʢʘʭ ɼʘʣʴʥʷʷ, 

ʂʦʤʩʦʤʦʣʴʩʢʘʷ, ʉʳʪʳʢʘʥʩʢʘʷ, ʋʜʘʯʥʘ-̫ɺʦ-

ʩʪʦʯʥʘʷ, ʋʜʘʯʥʘʷ-ɿʘʧʘʜʥʘʷ, ʖʙʠʣʝʡʥʘʷ. 

ʂʠʤʙʝʨʣʠʪʦʚʘʷ ʙʨʝʢʯʠʷ ʩ ʤʘʩʩʠʚʥʦʡ ʪʝʢʩʪʫ-

ʨʦʡ ʮʝʤʝʥʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʝʥʴ-

ʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʩʝʥʦʣʠʪʦʚ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ, 

ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʛʣʫʙʠʥʥʳʭ ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʧʦ-

ʨʦʜ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʣʦʤʢʘʤʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ. 

ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʩʝʥʦʣʠʪʦʚ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʣʠ ʥʠʟʢʦʡ ʧʨʦʨʘʙʦʪʢʝ ʠʭ ʧʦʩʪʤʘʛʤʘʪʠʯʝ-

ʩʢʠʤʠ ʬʣʶʠʜʘʤʠ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʧʝʨʚʠʯʥʦʛʦ ʤʠʥʝ-

ʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʘʣʤʘʟʦʚ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʪʨʫʙʦʢ 

ʙʨʝʢʯʠʠ ʩ ʤʘʩʩʠʚʥʦʡ ʪʝʢʩʪʫʨʦʡ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦ-

ʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʣʤʘʟʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʚʪʦʣʠʪʦ-

ʚʦʡ (ɼʘʣʴʥʷʷ, ʋʜʘʯʥʘʷ-ɺʦʩʪʦʯʥʘʷ, ʄʠʨ). ʇʨʠ ʵʪʦʤ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʬʘʢʪʳ ʦʪʩʫʪʩʪʚʠʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʚʢʣʶʯʝʥʠʡ ʠ 

ʢʩʝʥʦʢʨʠʩʪʘʣʣʦʚ ʚ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʙʨʝʢʯʠʷʭ ʩ ʤʘʩ-

ʩʠʚʥʦʡ ʪʝʢʩʪʫʨʦʡ ʢʠʤʙʝʨʣʠʪʘ-ʮʝʤʝʥʪʘ [1]. 

ɸʣʤʘʟʳ ʚ ʤʘʩʩʠʚʥʦʡ ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʙʨʝʢʯʠʠ 

ʢʘʞʜʦʡ ʪʨʫʙʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʚʪʦʣʠʪʦʚʳʤʠ ʨʘʟ-

ʥʦʚʠʜʥʦʩʪʷʤʠ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʦ-

ʭʨʘʥʥʦʩʪʠ, ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʢʨʫʧʥʳʭ (-16 +8) ʢʨʠʩʪʘʣʣʦʚ, ʤʘʢʩʠʤʘʣʴʥʳʤ ʩʦʜʝʨ-

ʞʘʥʠʝʤ ʜʚʦʡʥʠʢʦʚ, ʩʨʦʩʪʢʦʚ, ʢʨʠʩʪʘʣʣʦʚ ʩʦ ʰʨʘ-

ʤʘʤʠ ʠ ʘʣʤʘʟʦʚ ʤʝʣʢʦʡ (-0,5 +0,25) ʨʘʟʤʝʨʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʣ-
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ʤʘʟʘ ʚ ʪʨʫʙʢʘʭ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʣʠʯʠʝʤ ʘʣʤʘʟʦʥʦʩ-

ʥʦʩʪʠ ʠʩʭʦʜʥʳʭ ʛʣʫʙʠʥʥʳʭ ʧʦʨʦʜ, ʠ ʧʦʩʣʝʜʫʶʱʠʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʩʧʣʘʚʘ ʠ ʬʣʶʠʜʥʦʡ ʬʘʟʳ.  

ɺ ʤʘʩʩʠʚʥʦʡ ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʙʨʝʢʯʠʠ, ʩʣʘʛʘʶ-

ʱʝʡ ʪʨʫʙʢʫ ʋʜʘʯʥʘʷ-ɺʦʩʪʦʯʥʘʷ, ʥʘ ʛʦʨʠʟʦʥʪʝ +10 

ʩʨʝʜʥʠʡ ʚʝʩ ʢʘʤʥʝʡ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 1.5 ʜʦ 2.4, ʩʦ-

ʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ 1.8 ʤʛ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʩʨʝʜʥʠʡ 

ʚʝʩ ʘʣʤʘʟʦʚ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʵʥʜʦʢʦʥʪʘʢʪʦʚʦʡ ʯʘʩʪʠ 

ʪʨʫʙʢʠ ʚ 20 ʤ ʦʪ ʚʤʝʱʘʶʱʠʭ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ 

(ʧʨʦʙʘ 52). ɺ 30 ʤ ʦʪ ʢʦʥʪʘʢʪʘ (ʧʨʦʙʘ 51) ʦʥ ʧʦʥʠ-

ʞʘʝʪʩʷ ʜʦ 1.9 ʤʛ, ʘ ʥʘ ʢʦʥʪʘʢʪʝ ʩ çʨʠʬʦʤè ʤʨʘʤʦʨʠ-

ʟʦʚʘʥʥʦʛʦ ʜʦʣʦʤʠʪʘ (ʧʨʦʙʘ 54) ʩʦʩʪʘʚʣʷʝʪ 1.8 ʤʛ, 

ʪʦʛʜʘ ʢʘʢ ʚ ʩʘʤʦʡ ʤʘʩʩʠʚʥʦʡ ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʙʨʝʢ-

ʯʠʠ (ʧʨʦʙʘ 50) ʩʨʝʜʥʠʡ ʚʝʩ ʢʘʤʥʝʡ ʨʘʚʥʷʝʪʩʷ 1.5 ʤʛ. 

ʍʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʮʝʣʳʭ ʢʨʠʩʪʘʣʣʦʚ ʦʪʣʠʯʘ-

ʝʪʩʷ ʦʪ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʚʳʰʝ, ʭʦʪʷ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʩʨʝʜʥʠʡ ʚʝʩ ʘʣʤʘʟʦʚ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʚ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʢʦʥʪʘʢʪʘ ʪʨʫʙʢʠ ʩ ʚʤʝʱʘʶ-

ʱʠʤʠ ʧʦʨʦʜʘʤʠ (10.7 ʤʛ). ʅʦ ʫʞʝ ʚ 30 ʤ ʦʪ ʢʦʥʪʘʢʪʘ 

ʩʨʝʜʥʠʡ ʚʝʩ ʢʘʤʥʝʡ ʩʥʠʞʘʝʪʩʷ ʜʦ 6.3 ʤʛ. ʅʘ ʢʦʥ-

ʪʘʢʪʝ ʩ çʨʠʬʦʤè ʤʨʘʤʦʨʠʟʦʚʘʥʥʳʭ ʜʦʣʦʤʠʪʦʚ ʠ ʚ 

ʩʘʤʦʡ ʂɹʄ ʦʥ ʨʘʚʝʥ 8.1 ʤʛ. 

 

 
ʈʠʩ. 4. ʉʦʜʝʨʞʘʥʠʝ ʘʣʤʘʟʦʚ ʚ ʘʚʪʦʣʠʪʘʭ, ʤʘʩʩʠʚʥʦʡ, ʘʚʪʦʣʠʪʦʚʦʡ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʙʨʝʢʯʠʷʭ ʚ ʪʨʫʙʢʘʭ 

ɼʘʣʴʥʷʷ, ɿʘʨʥʠʮʘ, ʂʦʤʩʦʤʦʣʴʩʢʘʷ, ʋʜʘʯʥʘʷ-ɺʦʩʪʦʯʥʘʷ, ʋʜʘʯʥʘʷ-ɿʘʧʘʜʥʘʷ. 

 

ʀʥʜʝʢʩʳ ʧʦʨʦʜ. 1ʚ ï ʷʜʝʨʥʳʝ ʘʚʪʦʣʠʪʳ, ʦʙʦ-

ʣʦʯʢʠ ʘʬʠʨʦʚʳʝ, ʤʠʢʨʦʟʝʨʥʠʩʪʳʝ; 2 ïʘʚʪʦʣʠʪʳ 

ʙʝʟʲʷʜʝʨʥʳʝ: ʧʦʨʬʠʨʦʚʳʝ ʪʝʤʥʦ-ʩʝʨʳʝ (2ʘ); ʢʨʫʧ-

ʥʦʧʦʨʬʠʨʦʚʳʝ ʩʝʨʦʛʦ ʮʚʝʪʘ (2ɸ) ʩʚʝʪʣʦ-ʩʝʨʳʝ ʧʦʨ-

ʬʠʨʦʚʳʝ, ʢʘʨʙʦʥʘʪʠʟʠʨʦʚʘʥʳ (2ʙ); ʤʝʣʢʦʧʦʨʬʠʨʦ-

ʚʳʝ ʩʝʨʳʝ (2ɺ); ʘʬʠʨʦʚʳʝ ʙʝʟʲʷʜʝʨʥʳʝ ʘʚʪʦʣʠʪʳ 

(2ʚ); 3ʘ ï ʘʚʪʦʣʠʪʦʚʘʷ ʢʠʤʙʝʨʣʠʪʦʚʘʷ ʙʨʝʢʯʠʷ; 3ʙ ï 

ʠʥʪʝʥʩʠʚʥʦ ʢʘʨʙʦʥʘʪʠʟʠʨʦʚʘʥʥʘʷ; 5 ʤʘʩʩʠʚʥʘʷ 

ʢʠʤʙʝʨʣʠʪʦʚʘʷ ʙʨʝʢʯʠʷ; 6 - ʩʝʨʧʝʥʪʠʥʠʪ. 

 

ɺ ʪʨʫʙʢʝ ʋʜʘʯʥʘʷ-ɿʘʧʘʜʥʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʋʜʘʯʥʦʡ-ɺʦʩʪʦʯʥʦʡ ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʝ ʘʣʤʘʟʦʚ 

ʢʨʫʧʥʳʭ ʢʣʘʩʩʦʚ, ʚʳʰʝ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʮʝ-

ʣʳʭ ʢʨʠʩʪʘʣʣʦʚ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʰʝ ʠʭ ʩʨʝʜʥʠʡ 

ʚʝʩ, ʙʦʣʝʝ ʢʦʥʪʨʘʩʪʥʳʡ ʜʣʷ ʘʣʤʘʟʦʚ ʢʨʫʧʥʳʭ ʢʣʘʩ-

ʩʦʚ. ɺ ʧʨʝʜʝʣʘʭ ʪʨʫʙʢʠ ʚʳʩʦʢʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʦʪʤʝ-

ʯʝʥʘ ʜʣʷ ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʙʨʝʢʯʠʠ ʩ ʤʘʩʩʠʚʥʦʡ ʪʝʢ-

ʩʪʫʨʦʡ ʠ ʜʣʷ ʘʬʠʨʦʚʳʭ ʘʚʪʦʣʠʪʦʚ. ɸʣʤʘʟʳ ʠʟ ʵʪʠʭ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʩʷ ʪʘʢʞʝ ʚʳʩʦʢʠʤ ʩʨʝʜʥʠʤ ʚʝʩʦʤ ʦʜʥʦʛʦ ʢʨʠ-

ʩʪʘʣʣʘ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʫʙʢʦʡ ʋʜʘʯʥʘʷ-ɺʦʩʪʦʯ-

ʥʘʷ ʩʦʜʝʨʞʘʥʠʝ ʘʣʤʘʟʦʚ ʢʣʘʩʩʘ -1+0,5; -0,5+0,25 ʚ 

ʟʘʧʘʜʥʦʤ ʪʝʣʝ ʚ 4 ʨʘʟʘ ʤʝʥʴʰʝ, ʢʦʣʠʯʝʩʪʚʦ ʩʨʦʩʪ-

ʢʦʚ ʠ ʜʚʦʡʥʠʢʦʚ ʩʨʝʜʠ ʘʣʤʘʟʦʚ ʢʨʫʧʥʳʭ ʢʣʘʩʩʦʚ 

ʤʝʥʴʰʝ ʚ 2,5 ʨʘʟʘ ʠ ʚ 3 ʨʘʟʘ ʤʝʥʴʰʝ ʩʦʜʝʨʞʘʥʠʝ 

ʧʩʝʚʜʦʨʦʤʙʦʜʦʜʝʢʘʵʜʨʦʚ ʠ ʜʦʜʝʢʘʵʜʨʦʠʜʦʚ. ɹʦʣʴ-

ʰʘʷ ʯʘʩʪʴ ʘʣʤʘʟʦʚ ʠʟ ʪʨʫʙʢʠ ʋʜʘʯʥʘʷ-ɿʘʧʘʜʥʘʷ ʙʝʩ-

ʮʚʝʪʥʳ ʠʣʠ ʦʢʨʘʰʝʥʳ ʚ ʞʝʣʪʳʡ ʮʚʝʪ. ʇʦʩʪʦʷʥʥʦʝ 

ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʜʘʥʥʦʡ ʪʨʫʙʢʝ ʘʣʤʘʟʦʚ ʢʨʫʧʥʳʭ 

ʢʣʘʩʩʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʤʘʩʩʠʚʥʦʡ ʢʠʤʙʝʨʣʠʪʦʚʦʡ 

ʙʨʝʢʯʠʠ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʡ ʧʨʝʦʙʣʘʜʘʶʪ ʛʨʘʥʘʪʳ 

ʵʢʣʦʛʠʪʦʚʦʛʦ ʛʝʥʝʟʠʩʘ, ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʢʣʦʛʠʪʦʚʳʡ ʛʝʥʝʟʠʩ ʵʪʠʭ ʘʣʤʘ-

ʟʦʚ. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʣʴʤʝʥʠʪʘ ʚ ʩʦʩʪʘʚʝ ʵʪʦʡ 

ʧʦʨʦʜʳ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʢʣʦʛʠʪʳ ʙʳʣʠ ʠʣʴʤʝʥʠʪ-

ʩʦʜʝʨʞʘʱʠʤʠ. 

ɿʘʢʣʶʯʝʥʠʝ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʘʣʤʘʟʦʚ ʚ ʦʜʥʦʪʠʧʥʳʭ 

ʨʘʟʥʦʩʪʷʭ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʧʦʨʦʜ ʥʘʭʦʜʷʪ ʫʜʦʚʣʝ-

ʪʚʦʨʠʪʝʣʴʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʩ ʧʦʟʠʮʠʠ ʜʝʢʦʤʧʨʝʩʩʠ-

ʦʥʥʦ-ʜʠʩʩʠʧʘʪʠʚʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʢʠʤ-

ʙʝʨʣʠʪʦʚʦʡ ʤʘʛʤʳ, ʜʦʧʫʩʢʘʶʱʝʡ ʝʝ ʚʥʝʜʨʝʥʠʝ ʧʨʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʜʦʣʝ ʨʘʩʧʣʘʚʘ (ʐʢʦʜʟʠʥʩʢʠʡ, 

1995). ʕʪʦʪ ʧʨʦʮʝʩʩ ʜʦʧʫʩʢʘʝʪ ʚʥʝʜʨʝʥʠʝ ʢʠʤʙʝʨ-

ʣʠʪʦʚʦʡ ʤʘʛʤʳ ʩ ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ ʧʣʘʚʣʝʥʠʷ ʠʩ-

ʭʦʜʥʳʭ ʧʦʨʦʜ. ʠ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚ 

ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʢʦʣʦʥʥʝ ʪʚʝʨʜʳʭ ʬʘʟ, ʨʘʩʧʣʘʚʘ ʠ 

ʬʣʶʠʜʦʚ. ɼʠʩʩʠʧʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʦʧʨʝʜʝʣʷʶʪ 

ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʧʣʘʚʣʝʥʠʝ ʠʩʭʦʜʥʳʭ ʧʦʨʦʜ ʚ ʤʘʛʤʘ-

ʪʠʯʝʩʢʦʡ ʢʦʣʦʥʥʝ. ɺ ʩʚʝʪʝ ʜʘʥʥʦʡ ʪʝʦʨʠʠ ʚ ʧʨʝʜʝ-

ʣʘʭ ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʢʦʣʦʥʥʳ ʚʳʜʝʣʷʶʪʩʷ ʫʯʘʩʪʢʠ 

ʤʠʥʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʣʘʚʣʝʥʠʷ ʧʦʨʦʜ ʠʩʭʦʜʥʦʛʦ 
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ʩʫʙʩʪʨʘʪʘ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʢʦʧʣʝʥʠʷʤʠ ʤʝʣʢʠʭ 

ʦʙʣʦʤʢʦʚ ʠʣʠ ʢʨʫʧʥʳʤʠ (1-50-102 ʩʤ) ʛʣʳʙʘʤʠ. 

ɼʘʣʝʝ ʧʨʦʜʫʢʪ ʛʣʫʙʠʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʩ ʥʠʟʢʦʡ ʜʦʣʝʡ 

ʧʣʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʘʩʩʠʚʥʳʝ ʢʠʤʙʝʨʣʠʪʦ-

ʚʳʝ ʙʨʝʢʯʠʠ, ʧʨʘʢʪʠʯʝʩʢʠ, ʥʝ ʩʦʜʝʨʞʘʱʠʝ ʢʩʝʥʦʣʠ-

ʪʦʚ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʴʩʷ ʦʮʝʥʢʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʨ.ɻʠʨʜʳʤʘʥʯʘʡ. ʋʯʠʪʳʚʘʷ ʠʥʪʝʥʩʠʚʥʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʜʦʣʝʡ ʵʣʝʤʝʥʪʦʚ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʧʦʣʥʦʤ ʨʝʯʥʦʤ ʩʪʦʢʝ ʠ 

ʩʪʝʧʝʥ ɹʫʚʣʘʞʥʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʥʘʤʠ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʦʢʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʙʦʣʝʝ ʦʧʝʨʘʪʠʚʥʦ ʦʮʝʥʠʪʴ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʣʶʙʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʟʘ ʣʶ-

ʙʦʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ʕʪʘ ʤʝʪʦʜʠʢʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʚ ʨʝʰʝʥʠʠ ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʦʚ 

ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʜʦʡ. 

Abstract 

The estimation of water resources of the Girdimanchay River is reflected in the article. Taking into account 

the intensive spatio-temporal changes of the water balance elements and humidity condition of the territory, we 

offered a modified rational coefficient method that allows to more quickly estimate the water resources for anytime 

and anywhere. This method may be used to solve the main issues related to water. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʥʳʡ ʙʘʣʘʥʩ, ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʨʘʮʠʦʥʘʣʴʥʳʡ ʤʝʪʦʜ, ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ 

Keywords: water balance, water resources, rational method, land-use. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʪʘʢʦʡ ʦʪ-

ʨʘʩʣʠ ʭʦʟʷʡʩʪʚʘ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʦʛʦ ʚʦʟʤʦʞʥʦ ʙʝʟ 

ʥʘʣʠʯʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʥʳʭ ʨʝʩʫʨ-

ʩʦʚ. ʇʦʵʪʦʤʫ ʩ ʪʦʮʛʢʠ ʟʨʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʵʢʦʥʦʤʠʢʠ ʦʮʝʥʢʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʜʦʣʞʥʦ ʙʳʪʴ 
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ʧʦʜ ʧʦʩʪʦʷʥʥʳʤ ʚʥʠʤʘʥʠʝʤ ʭʦʟʷʡʩʪʚʝʥʥʠʢʦʚ. ʕʪʦ 

ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʩʪʨʘʥ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʘʨʠʜ-

ʥʳʭ ʠ ʩʫʙʘʨʠʜʥʳʭ ʨʝʛʠʦʥʘʭ ʠ ʩʪʨʘʜʘʶʱʠʭ ʦʪ ʥʝ-

ʭʚʘʪʢʠ ʚʦʜʳ. ɸʟʝʨʙʘʡʜʞʘʥ ʦʪʥʦʩʠʪʩʷ ʠʤʝʥʥʦ ʢ 

ʵʪʠʤ ʨʘʡʦʥʘʤ. 

ʆʙʱʠʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ɸʟʝʨʙʘʡʜʞʘʥʘ ʦʮʝ-

ʥʠʚʘʝʪʩʷ ʚ 30,9 ʢʤ3. ʂʘʟʘʣʦʩʴ ʙʳ ʵʪʦ ʥʝʤʘʣʦ. ʆʜ-

ʥʘʢʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ ʨʝʩʫʨʩʦʚ ʧʦʩʪʫʧʘʝʪ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʶ ʨʝʩʧʫʙʣʠʢʠ ʪʨʘʥʟʠʪʦʤ ʠ ʚʝʣʠʯʠʥʘ ʠʭ (20,6 

ʢʤ3) ʚʩʝʮʝʣʦ ʟʘʚʠʩʠʪʴ ʦʪ ʫʨʦʚʥʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ 

ʚ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 10,3 ʢʤ3ʩʦʩʪʘʚʣʷʶʪ 

ʤʝʩʪʥʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʠ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʠʜʝ ʥʝ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʚʩʝ ʟʘʧʨʦʩʳ ʵʢʦʥʦʤʠʢʠ (12-14 ʢʤ3). 

ʆʜʥʘʢʦ ʵʪʦʪ ʜʝʬʠʮʠʪ ʧʦʢʨʳʚʘʶʪ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ 

ʩʦʙʨʘʥʥʳʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ 

(22,5ʢʤ3), ʩʦʟʜʘʥʥʳʭ ʥʘ ʢʨʫʧʥʳʭ ʨʝʢʘʭ ʨʝʩʧʫʙ-

ʣʠʢʠ. 

ɼʨʫʛʦʡ ʧʨʦʙʣʝʤʦʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʚʦʜʦʡ ʷʚʣʷʝʪʩʷ 

ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʘʢʪʠʚʠʟʘʮʠʝʡ 

ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ (ʧʨʠʤʝʨʥʦ ʩ 1960-ʭ ʛʦ-

ʜʦʚ) ʠʟʤʝʥʝʥʠʡ ʜʨʫʛʠʭ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʚʝʣʠʯʠʥʘʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʜʦ-

ʣʷʭ ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ ʚʦʜʥʦʤ ʙʘʣʘʥʩʝ 

ʪʨʝʙʫʶʪ ʠʭ ʙʝʩʧʨʝʨʳʚʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠ ʩʪʘʚʷʪ ʥʘ 

ʧʝʨʚʳʡ ʧʣʘʥ ʠʟʳʩʢʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʝ ʙʦʣʝʝ ʤʦʜʝʨ-

ʥʦʚʳʭ, ʦʧʝʨʘʪʠʚʥʳʭ ʠ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʠʟ-

ʤʝʥʝʥʠʷʤ ʤʝʪʦʜʦʚ.  

ʊʘʢʠʤ ʤʝʪʦʜʦʤ ʷʚʣʷʝʪʩʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʤʝʪʦʜ ʨʘʮʠʦʥʘʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʪʦʢʘ (ʈʘʮʠʦ-

ʥʘʣʴʥʳʡ ʤʝʪʦʜ). ʇʨʝʜʣʦʞʝʥʥʳʡ ʫʯʝʥʳʤʠ ʉʐɸ ʈʘ-

ʮʠʦʥʘʣʴʥʳʡ ʤʝʪʦʜ, ʩʥʘʯʘʣʘ ʧʨʝʜʥʘʟʥʘʯʘʣʩʷ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʧʘʚʦʜʢʦʚ ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʤʘ-

ʣʳʭ ʨʝʢ ʠ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ [1,2,3]. ɺ ʜʘʣʴ-

ʥʝʡʱʝʤ ʫʩʦʚʝʨʰʝʥʩʪʚʫʷʩʴ, ʦʥ ʢʘʢ ñʤʦʜʠʬʠʮʠʨʦ-

ʚʘʥʥʳʡ ʨʘʮʠʦʥʘʣʴʥʳʡ ʤʝʪʦʜò (The Modified 

Rational Method) ʙʳʣ ʧʨʠʥʷʪ ʠ ʧʦʜʜʝʨʞʘʥ ʤʥʦʛʠʤʠ 

ʚʝʜʫʱʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʤʠʨʘ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʖʅɽʉʂʆ ʠ ʌɸʆ, a ʪʘʢʞʝ ʚʝʜʫʱʠʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʨʷʜʘ 

ʩʪʨʘʥ, ʩʪʨʘʜʘʶʱʠʭ ʦʪ ʥʝʭʚʘʪʢʠ ʚʦʜʳ ʙʳʣʠ ʦʧʨʝʜʝ-

ʣʝʥʳ ʠʤʝʥʥʦ ʵʪʠʤʠ ʤʝʪʦʜʘʤʠ [4,5,6]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦʪ ʤʝʪʦʜ ʤʦʞʝʪ ʙʳʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥ ʚ ʨʝʰʝʥʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʚʦʧʨʦʩʦʚ, ʩʚʷ-

ʟʘʥʥʳʭ ʩ ʚʦʜʦʡ. ʇʦʧʫʣʷʨʥʦʩʪʴ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʤʝ-

ʪʦʜʘ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʝʛʦ ʧʨʦʩʪʦʪʦʡ ʠ ʦʧʝ-

ʨʘʪʠʚʥʦʩʪʴʶ, ʥʦ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʩʥʦʚʥʘʷ ʩʫʪʴ 

ʵʪʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʝʧʝʥʠ 

ʧʨʝʚʨʘʱʝʥʠʷ ʦʩʘʜʢʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ. ʍʦʪʷ 

ʵʪʦʪ ʤʝʪʦʜ ʠ ʫʯʠʪʳʚʘʝʪ ʚʣʠʷʥʠʝ ʢʦʤʧʣʝʢʩʘ ʧʨʠʨʦʜ-

ʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʜʥʘʢʦ ʨʘʮʠʦʥʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʩʪʦʢʘ (ʩ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ LULC (Landuse & 

Landcover) ʪʝʨʨʠʪʦpʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʦʙʱʠʡ 

ʚʠʜ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʧʨʠʨʦʜʥʳʡ ʠ ʘʥʪʨʦʧʦ-

ʛʝʥʥʳʡ ʣʘʥʜʰʘʬʪʳ (ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ, ʧʦʩʝʚʳ, 

ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʛʦʣʳʝ ʟʝʤʣʠ, ʚʦʜʥʳʝ ʦʙʴʝʢʪʳ 

ʠ ʜʨ.), ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚ, ʫʢʣʦʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʠ ʩʪʝʧʝʥʠ ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚ [7,8]. ɺ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ ʚʠʜʘʤʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʝ-

ʣʠʯʠʥʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʦʢʘ, 

ʥʘʙʣʶʜʝʥʥʳʭ ʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʚ ʪʝʯʝʥʠʠ ʤʥʦʛʠʭ 

ʣʝʪ ʧʦʤʝʱʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʩʧʨʘʚʦʯʥʠʢʘʭ ʠ ʣʠʪʝʨʘ-

ʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ [9,10,11]. ʀʩʧʦʣʴʟʫʷ ʵʪʠ ʦʙʱʝ-

ʧʨʠʥʷʪʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦ-

ʩʪʝʡ, ʠʩʩʣʝʜʫʝʤʘʷ ʥʘʤʠ ʪʝʨʨʠʪʦʨʠʷ ʥʘ ʦʩʥʦʚʝ ʨʘʟ-

ʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʧʦʜ-ʨʘʡʦʥʳ 

(ʧʦʣʠʛʦʥʳ) ʠ ʧʦʜʩʯʠʪʘʥ ʩʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʙʘʩ-

ʩʝʡʥʘ ʨ.ɻʠʨʜʳʤʘʥʯʘʡ. ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ 

Q=kĬciA ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʘʩʭʦʜ ʚʦʜʳ ʚ ʨʝʢʝ. 

ɿʜʝʩʴ, Q-ʨʘʩʭʦʜ ʚʦʜʳ, ʤ3/ʩʝʢ.; i-ʚʝʣʠʯʠʥʘ ʦʩʘʜʢʦʚ, 

ʤʤ; ɸ-ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ, kʤĮ; ʢ-ʢʦʥʚʝʨʪʘʮʠʦʥʥʳʡ 

( ʧʝʨʝʭʦʜʥʳʡ) ʢʦʵʬʬʠʮʠʝʥʪ ʦʪ ʦʨʠʛʠʥʘʣʘ ʚ ʤ3/ʩʝʢ. 

(ʢ=0,0000314). 

ʊʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʝʢʘ ɻʠʨʜʳʤʘʥʯʘʡ 

ʩʪʝʢʘʝʪ ʩ ʶʞʥʳʭ ʩʢʣʦʥʦʚ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ. ʀʩʪʦʢ 

ʝʝ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʚʳʩʦʪʝ 2900ʤ, ʥʘ ʩʢʣʦʥʘʭ ʛ.ɹʘʙʘ-

ʜʘʛ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʣʝʚʳʤ ʧʨʠʪʦʢʦʤ ʨʝʢʠ ʂʫʨʳ. 

ɼʣʠʥʘ-88 ʢʤ, ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ-732 ʢʤ2. ʉʨʝʜʥʷʷ 

ʚʝʣʠʯʠʥʘ ʦʩʘʜʢʦʚ, ʚʳʧʘʜʘʶʱʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚʦ-

ʜʦʩʙʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 936.2 ʤʤ, ʘ ʠʩʧʘʨʷʝʤʦʩʪʴ-

1047.3 ʤʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ-15.2ÁC. ʅʝʩʤʦʪʨʷ 

ʥʘ ʪʦ, ʯʪʦ ʚ ʛʦʨʥʦʡ ʯʘʩʪʠ ʩʫʱʝʩʪʚʫʶʪ ʙʣʘʛʦʧʨʠʷʪ-

ʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ, ʚ ʥʠʞʥʠʭ ʯʘ-

ʩʪʷʭ ʚ ʩʚʷʟʠ ʟʘʩʫʰʣʠʚʦʩʪʴʶ ʪʝʨʨʠʪʦʨʠʠ ʩʪʦʢ ʥʝ 

ʬʦʨʤʠʨʫʝʪʩʷ ʠ ʜʘʞʝ ʠʥʦʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʝʩʳʭʘ-

ʥʠʝ ʨʝʢʠ. 

ɺʳʧʦʣʥʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦ-

ʚʝʜʝʥʦ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

ʆʧʨʝʜʝʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ LULC , ʛʠʜʨʦʣʦʛʠʯʝ-

ʩʢʦʡ ʛʨʫʧʧʳ ʧʦʯʚ (HSG) ʠ ʫʢʣʦʥʦʚ (DEM). ɺ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʨʘʟʣʠʯʠʷʤʠ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʠ ʧʦʤʦʱʠ ɻʀʉ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʳʜʝ-

ʣʝʥʳ ʧʦʜʨʘʡʦʥʳ. 

1) ɼʘʥʥʳʝ ʧʦ LULC ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʢʘʨʪʘʤ 

ñʃʘʥʜʰʘʬʪʳò ʠ ñɿʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝò ( ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʪʘʢʞʝ ʠ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʪʝʨʨʠʪʦ-

ʨʠʠ) [12]. ʉʚʝʜʝʥʠʷ ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʢʘʞʜʦʡ ʢʘʨʪʳ 

ʧʨʠ ʧʦʤʦʱʠ ɸrcGis ʧʨʦʛʨʘʤʤʳ ʦʙʴʝʜʝʥʝʥʳ ʠ ʧʨʦ-

ʚʝʜʝʥʘ ʨʝʢʣʘʩʩʠʬʠʢʘʮʠʷ. 

2) ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʧʦʯʚ (HSG) ʦʧʨʝ-

ʜʝʣʝʥʳ ʧʦ ʠʭ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. ɺ ʩʦ-

ʦʪʚʝʪʩʚʠʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʦʥʠ 

ʨʘʟʜʝʣʝʥʳ ʥʘ 4 ʛʨʫʧʧʳ (A,B,C,D).ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

HSG ʤʳ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷʭ ʧʦ ʚʝʣʠ-

ʯʠʥʝ ʬʨʘʢʮʠʠ ʚ ʤʝʭʘʥʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʧʦʯʚ 

[13,14,15]. 

3) ʇʫʪʝʤ ʩʦʩʪʘʚʣʝʥʠʷ ʮʠʬʨʦʚʦʡ ʚʳʩʦʪʥʦʡ ʤʦ-

ʜʝʣʠ (DEM), ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʫʢʣʦʥ ʪʝʨʨʠʪʦʨʠʠ ʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʳʤ ʤʝʪʦʜʦʤ ʦʥ ʨʘʩʩʯʠʪʘʥ ʚ 

ʪʨʝʭ ʧʨʦʮʝʥʪʥʳʭ ʛʨʘʜʘʮʠʷʭ (< 2%, 2-6%, > 6%). 

ʅʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʪʝʣʝʡ LULC, HSG ʠ ʫʢʣʦʥʦʚ 

(M) ʢʘʞʜʦʛʦ, ʚʳʜʝʣʝʥʥʦʛʦ ʧʦʜʨʘʡʦʥʘ ʥʘ ʠʩʩʣʝʜʫʝ-

ʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʧʨʝʜʝʣʝʥʳ ʜʦʣʠ ʩʨʝʜʥʝʛʦ ʨʘʮʠʦ-

ʥʘʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʦʢʘ (c') ʠ ʧʦʣʫʯʝʥʘ ʩʨʝʜ-

ʥʷʷ ʝʛʦ ʚʝʣʠʯʠʥʘ (0.3473) ʜʣʷ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ(ʪʘʙ-

ʣʠʮʘ 1).  
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ʊʘʙʣʠʮʘ 1 

ɼʦʣʷ ʩʨʝʜʥʝʛʦ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʦʢʘ (c') ʢʘʞʜʦʛʦ ʧʦʜʨʘʡʦʥʘ ʠ ʩʨʝʜʥʷʷ ʝʛʦ ʚʝʣʠʯʠʥʘ 

ʜʣʷ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ʇʦʜ-ʨʘʡʦʥʳ LULC 

ʇʣʦʰʘʜʴ 

c M, % HSG c' 
kʤ2 % 

1 ʇʘʩʪʙʠʱʘ 124.23 16.965 0.52 > 6 C 0.0882 

2 ʉʘʜʳ 34.69 4.738 0.23 < 2 D 0.0109 

3 ʇʘʩʪʙʠʱʘ 233.42 31.876 0.30 < 2 C 0.0956 

4 ʇʘʭʦʪʥʳʝ ʟʝʤʣʠ 11.49 1.570 0.41 > 6 D 0.0064 

5 ʃʝʩʘ 6.551 0.894 0.25 > 6 D 0.0022 

6 ʉʘʜʳ 4.259 0.582 0.31 2-6 D 0.0018 

7 ʇʘʩʪʙʠʱʘ 63.44 8.664 0.34 2-6 B 0.0295 

8 ʇʘʩʪʙʠʱʘ 4.755 0.649 0.34 2-6 B 0.0022 

9 ʇʘʩʪʙʠʱʘ 4.655 0.636 0.42 2-6 C 0.0027 

10 ʇʘʩʪʙʠʱʘ 16.84 2.299 0.30 < 2 C 0.0069 

11 ʃʝʩʘ 20.77 2.836 0.14 2-6 B 0.0040 

12 ʇʘʩʪʙʠʱʘ 11.55 1.578 0.34 2-6 B 0.0054 

13 ʇʘʭʦʪʥʳʝ ʟʝʤʣʠ 70.12 9.576 0.29 2-6 D 0.0278 

14 ʃʝʩʘ 45.03 6.149 0.25 > 6 D 0.0154 

15 ɸʣʴʧʠʡʩʢʠʝ ʣʫʛʘ 80.44 10.986 0.44 > 6 C 0.0483 

ʉʨʝʜʥʷʷ Ƅ 732.26 100.00 Ƅ Ƅ Ƅ 0.3473 

 

ʕʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ (c) ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʨʦʚʝʥʴ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʚʦʜʦʩʙʦʨʘ ʧʨʠ 

ʚʳʧʘʜʝʥʠʠ ʦʩʘʜʢʦʚ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʨʘʩʭʦʜʦʚʘʥʠʝ 

ʦʩʘʜʢʦʚ ʥʘ ʜʨʫʛʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ (ʠʩʧʘʨʝʥʠʝ ʠ ʠʥ-

ʬʠʣʴʪʨʘʮʠʷ) ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʴʰʫʶ ʯʘʩʪʴ ʦʩʘʜʢʦʚ. ɺ 

ʟʘʩʫʰʣʠʚʳʝ ʧʝʨʠʦʜʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ 

ʫʚʣʘʞʥʝʥʥʦʩʪʠ ʜʦʣʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʫʤʝʥʴ-

ʰʘʝʪʩʷ ʠ ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʨʨʝʢʮʠʠ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ ñʩò. ɺ ʤʥʦʛʦʣʝʪʥʝʤ ʨʘʟʨʝʟʝ ʩʢʦʨʨʝʢʪʠ-

ʨʦʚʘʥʥʳʡ ʨʘʮʠʦʥʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ (ck) ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ck = kk Ĭ c. ɻʜʝ, kk-ʢʦʨʨʝʢʮʠʦʥʥʳʡ ʢʦʵʬʬʠ-

ʮʠʝʥʪ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʤʥʦʛʦʣʝʪʥʠʤʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʜʘʥ-

ʥʳʤʠ ʠ ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʫʩʣʦʚʠʷ ʫʚʣʘʞʥʝʥ-

ʥʦʩʪʠ, ʪʝʨʨʠʪʦʨʠʷ ʶʞʥʦʛʦ ʩʢʣʦʥʘ ɹʦʣʴʰʦʛʦ ʂʘʚ-

ʢʘʟʘ ʨʘʟʜʝʣʝʥʘ ʥʘ 4 ʟʦʥʳ (ʨʠʩ.1) ʠ ʜʣʷ ʢʘʞʜʦʡ ʟʦʥʳ 

ʦʧʨʝʜʝʣʝʥ ʢʦʨʨʝʢʮʠʦʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ (kk) (ʪʘʙ-

ʣʠʮʘ 2). 

ʊʘʙʣʠʮʘ 2 

ʂʦʨʨʝʢʮʠʦʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦ ʟʦʥʘʤ 

ɿʦʥʳ 

ʉʨʝʜʥʷʷ 

ʚʣʘʞʥʦʩʪʴ ʧʦʯʚ, 

F, ʤʤ 

ʆʩʘʜʢʠ, 

P, mm 

ʀʩʧʘʨʷʝ-

ʤʦʩʪʴ, 

E, ʤʤ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʫʚʣʘʞʥʝʥʠʷ, 

R 

ʂʦʨʨʝʢʮʠʦʥʥʳʡ ʢʦ-

ʵʬʬʠʮʠʝʥʪ, kk 

I 28.7 307.2 1059.8 0.29 0.000 

II  45.7 404.4 919.6 0.43 0.307 

III  103.1 603.2 755.6 0.80 0.689 

IV 138.8 821.3 648.7 1.27 1.000 

 

ɺ ʧʝʨʚʦʡ ʟʦʥʝ ʧʨʠ ʤʘʣʦʡ ʫʚʣʘʞʥʝʥʥʦʩʪʠ ʚ 

ʩʨʝʜʥʝ-ʤʥʦʛʦʣʝʪʥʝʤ ʨʘʟʨʝʟʝ ʚʳʧʘʚʰʠʝ ʦʩʘʜʢʠ ʥʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ. 

II-  ̫ʟʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʘʙʳʤ, III-ʩʨʝʜʥʠʤ, IV-

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʩʪʦʢʘ. 

ʋʩʣʦʚʠʷ ʫʚʣʘʞʥʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʥʘʤʠ ʧʨʠ ʧʦʤʦʱʠ ʩʨʝʜʥʝʡ ʚʣʘʞʥʦʩʪʠ 

ʧʦʯʚʳ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʚʣʘʞʥʝʥʠʷ - R (ʦʪʥʦʰʝʥʠʝ 

ʦʩʘʜʢʦʚ ʢ ʠʩʧʘʨʷʝʤʦʩʪʠ), ʠʩʧʦʣʟɹʫʷ ɻʀʉ-

ʪʝʭʥʦʣʦʛʠʠ. ɹʳʣʘ ʚʳʷʚʣʝʥʘ ʪʝʩʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ 

ʢʦʨʨʝʢʮʠʦʥʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ (kk) ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʫʚʣʘʞʥʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ (R) 

(ʪʘʙʣʠʮʘ 3). 
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ʊʘʙʣʠʮʘ 3 

ʀʟʤʝʥʝʥʠʝ ʢʦʨʨʝʢʮʠʦʥʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʫʚʣʘʞʥʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ 

R kk R kk R kk 

Ò 0.30 0.00 0.51-0.55 0.45 0.76-0.80 0.70 

0.31-0.35 0.10 0.56-0.60 0.50 0.81-0.85 0.80 

0.36-0.40 0.20 0.61-0.65 0.55 0.86-0.90 0.90 

0.41-0.45 0.30 0.66-0.70 0.60 0.91-1.00 0.95 

0.46-0.50 0.40 0.71-0.75 0.65 Ó 1 1.00 

 

ʅʘ ʦʩʥʦʚʝ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʙʳʣ ʦʧʨʝʜʝʣʝʥ 

ʢʦʨʨʝʢʮʠʦʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʙʘʩʩʝʡʥʘ 

ʨ.ɻʠʨʜʳʤʘʥʯʘʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ 3-ʭ ʟʦʥʘʭ 

ʫʚʣʘʞʥʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ kk=0.05764 

(ʨʠʩ1 ʠ ʪʘʙʣʠʮʘ 4). 

 
ʈʠʩ 1. ʈʘʩʧʦʣʦʞʝʥʠʝ ʙʘʩʩʝʡʥʘ ʨ.ɻʠʨʜʳʤʘʥʯʘʡ ʧʦ ʚʳʜʝʣʝʥʥʳʤ ʟʦʥʘʤ ʫʚʣʘʞʥʝʥʦʩʪʠ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥe 

ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ 

ʊʘʙʣʠʮʘ 4 

ʂʦʨʨʝʢʮʠʦʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦ ʟʦʥʘʤ ʶʞʥʦʛʦ ʩʢʣʦʥʘ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ 

ɿʦʥʳ ʇʣʦʰʘʜʴ, % 
ʂʦʵʬʬʠʮʠʝʥʪ 

ʫʚʣʘʞʥʝʥʠʷ,R 

ʂʦʨʨʝʢʮʠʦʥʥʳʡ ʢʦʵʬʬʠʮʠ-

ʝʥʪ, kk 

I 42.67 0.32 0.10 

III  19.81 0.82 0.80 

IV 37.52 1.29 1.00 

ʉʨʝʜʥʷʷ 100.0 0.67 0.5764 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʷ 

ʢʦʨʨʝʢʮʠʦʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʩʨʝʜʥʠʡ 

ʤʥʦʛʦʣʝʪʥʠʡ ʢʦʨʨʝʢʮʠʦʥʥʳʡ ʨʘʮʠʦʥʘʣʴʥʳʡ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʦʧʨʝʜʝʣʝʥ ʢʘʢ ck = kk Ĭ c = 0.5764 Ĭ 0.3473 

= 0.2002. 

ʊ.ʝ. ʚ ʚʦʜʥʦʤ ʙʘʣʘʥʩʝ ʙʘʩʩʝʡʥʘ ʨ. 

ɻʠʨʜʳʤʘʥʯʘʡ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʩʦʩʪʘʚʣʷʝʪ 

Qs=ck ĬP = 0.2002 Ĭ 936.2 = 187.4 ʤʤ. 

 ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʟʝʤʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʥʘʤʠ ʧʨʝʜʣʦʞʝʥʘ ʧʦʣʫ-

ʵʤʧʠʨʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ Qu = ( ὒ ) [16,17,18]. 

ɻʜʝ, L Ƅ ɻʠʜʨʦʣʦʛʠʯeʩʢʠʡ ʘʙʩʪʨʘʢʪ, 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʘʢ  

L=P-Qs ʠ ʨʘʚʝʥ L=748.8 ʤʤ. 
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S Ƅ ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʦʜʦʩʦʜʝʨʞʘʥʠʝ ʧʦʯʚʳ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʘʢ  

S = 5 Ĭ [ P+2Qs ï (4QsĮ + 5PQs)İ ] ʠ ʨʘʚʥʦʝ 

S=1510.9 ʤʤ. 

F Ƅ ʌʘʢʪʠʯʝʩʢʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʦʧʨʝʜʝʣʝʥʘ 

ʧʦ ʬʦʨʤʫʣʝ F=P-Qs-Ia. 

Ia Ƅ ʅʘʯʘʣʴʥʘʷ ʘʙʩʪʨʘʢʮʠʷ, ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ 

Ia=0,3S. ɺ ʠʪʦʛʝ, ʥʘʤʠ ʧʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ ʵʪʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ Ia =435.2 mm ʠ F=295.6 

ʤʤ.  

ʋʯʠʪʳʚʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʥʘʤʠ ʙʳʣʘ ʦʮʝʥʝʥʘ 

ʚʝʣʠʯʠʥʘ ʧʠʪʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʦ ʬʦʨʤʫʣʝ Qu = 

( ὒ ) = (χτψȢψ 
Ȣ

Ȣ
) = 146.5ʤʤ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ ʨʘʚʝʥ , cu = 

146.5/936.2 = 0.1565, ʘ ʧʦʣʥʦʛʦ ʩʪʦʢʘ cʧʦʣ = ck + cu = 

0.3567. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʷ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʦʣʥʦʛʦ ʩʪʦʢʘ ʨ. ɻʠʨʜʳʤʘʥʯʘʡ ʙʳʣ ʧʦʜʯʠʪʘʥ ʝʛʦ 

ʩʪʦʢ (Q) ʠ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ (W). 

Q = kĬciA = 0.0000314 Ĭ 0.3567 Ĭ 936.2 Ĭ 

732.26 = 7.678 m3/s. 

W = Q Ĭ 31,5 Ĭ 106 = 241.86 ʤʣʥ. ʤ3. 

ɺ ʪʘʙʣʠʮʝ 5 ʦʪʨʘʞʝʥʦ ʨʘʩʭʦʜʦʚʘʥʠʝ ʦʩʘʜʢʦʚ ʥʘ 

ʵʣʝʤʝʥʪʳ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ 

ʊʘʙʣʠʮʘ 5 

ʕʣʝʤʝʥʪʳ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʙʘʩʩʝʡʥʘ ʨ.ɻʠʨʜʳʤʘʥʯʘʡ 

ʇʦʢʘʟʘʪʝʣʠ ʇʦʣʥʳʡ ʩʪʦʢ ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʇʦʜʟʝʤʥʳʡ ʩʪʦʢ 
ʀʩʧʘʨʝʥʠʝ 

 

ʚ ʤʤ 333.9 187.4 146.5 602.7 

ʚ % ʦʪ ʦʩʘʜʢʦʚ 35.7 20.0 15.7 64.3 

ʚ % ʦʪ ʧʦʣʥʦʛʦ ʩʪʦʢʘ 100.0 56.1 43.9 Ƅ 

 

ɿʘʢʣʶʯʝʥʠʝ. ʀʩʧʦʣʴʟʫʝʤʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ 

ʦʧʝʨʘʪʠʚʥʳʤ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʯʠʪʘʪʴ ʠʟʤʝ-

ʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʙʘʩʩʝʡʥʘ ʚʦ ʚʨʝʤʝʥʠ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠʥʷʪʳʝ ʚ ʨʘʮʠʦ-

ʥʘʣʴʥʦʤ ʤʝʪʦʜʝ ʦʪʨʘʞʘʶʪ ʩʪʝʧʝʥʴ ʧʝʨʝʭʦʜʘ ʦʩʘʜ-

ʢʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʧʨʠ ʚʣʘʞʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ 

ʧʨʝʜʣʦʞʝʥʥʳʡ ʥʘʤʠ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʢʮʠʠ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʚʝʣʠʯʠʥʫ ʥʘ ʣʶʙʳʭ 

ʧʣʦʱʷʜʷʭ ʠ ʫʩʣʦʚʠʷʭ ʫʚʣʘʞʥʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʥʘʷ 

ʥʘʤʠ ʤʝʪʦʜʠʢʘ ʙʳʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʟʝʤʥʦʛʦ 

ʩʪʦʢʘ ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ ʦʮʝʥʠʪʴ ʠ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯ-

ʥʦʩʪʴʶ ʨʘʩʯʠʪʘʪʴ ʧʦʣʥʳʡ ʨʝʯʥʦʡ ʩʪʦʢ ʠ ʚʦʜʥʳʝ ʨʝ-

ʩʫʨʩʳ ʣʶʙʦʡ ʪʝʨʨʠʪʦʨʠʠ. 
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ɸʥʥʦʪʘʮʠʷ 

ʄʘʣʳʡ ʂʘʚʢʘʟ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ɸʣʴʧʠʡʩʢʦ-ɻʠʤʘʣʘʡʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ, ʷʚʣʷʶʱʝʡʩʷ 

ʩʫʪʫʨʦʡ ʦʢʝʘʥʘ ʊʝʪʠʩ. ʇʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʠʚʰʠʝ ʥʘ ʦʢʨʘʠʥʝ ʦʢʝʘʥʘ, ʧʨʠʚʝʣʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʛʦʨʥʦʛʦ 

ʩʦʦʨʫʞʝʥʠʷ ʙʦʛʘʪʦʛʦ ʤʠʥʝʨʘʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. 

Abstract 

The Lesser Caucasus is an integral part of the Alpine-Himalayan folded region, which is the suture of the 

Tethys Ocean. Processes have taking place on the marginal of the ocean, contributed to the emergence of a moun-

tainous structure rich of mineral resources. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʝʪʠʩ, ʄʘʣʳʡ ʂʘʚʢʘʟ, ʤʠʢʨʦʧʣʠʪʘ, ʦʬʠʦʣʠʪʳ, ʦʢʨʘʠʥʥʦʝ ʤʦʨʝ, ʚʫʣʢʘʥʠʟʤ, ʦʩʪʨʦʚ-

ʥʘʷ ʜʫʛʘ 

Keywords: Tethys, Lesser Caucasus, microplate, ophiolites, marginal sea, volcanism, island arc 

 

ɺ ʩʠʩʪʝʤʝ ɸʣʴʧʠʡʩʢʦ-ɻʠʤʘʣʘʡʩʢʦʡ ʩʢʣʘʜʯʘ-

ʪʦʡ ʦʙʣʘʩʪʠ ʄʘʣʳʡ ʂʘʚʢʘʟ ʟʘʥʠʤʘʝʪ ʚʩʝʛʦ ʣʠʰʴ ʥʝ-

ʙʦʣʴʰʫʶ ʯʘʩʪʴ, ʥʦ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ, ʬʦʨʤʘʮʠʦʥ-

ʥʦʤʫ ʩʦʩʪʘʚʫ, ʤʦʨʬʦʣʦʛʠʠ, ʚʫʣʢʘʥʠʟʤʫ, ʪʝʢʪʦʥʠʢʝ 

ʵʪʘ ʛʦʨʥʘʷ ʩʪʨʘʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʠʢʩ ʛʝʪʝʨʦ-

ʛʝʥʥʳʭ, ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, 

ʩʦʝʜʠʥʠʚʰʠʭʩʷ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʠʩ-

ʭʦʜʠʚʰʠʤʠ ʚ ʦʢʝʘʥʝ ʊʝʪʠʩ. 

ɻʦʨʥʦʝ ʩʦʦʨʫʞʝʥʠʝ, ʚʳʜʝʣʷʝʤʦʝ ʧʦʜ ʥʘʟʚʘ-

ʥʠʝʤ ʄʘʣʳʡ ʂʘʚʢʘʟ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʙʳʣʦ ʩʬʦʨʤʠʨʦ-

ʚʘʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʚʝʨʛʝʥʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʇʦʥʪʠʡʩʢʦ-ʖʞʥʦʢʘʚʢʘʟʩʢʦʡ (ʦʢʨʘʠʥʘ ɽʚʨʘʟʠʘʪ-

ʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ) ʠ ʉʝʚʝʨʦ-ʀʨʘʥʩʢʦʡ ʦʢʝʘʥʠʯʝ-

ʩʢʠʭ ʤʠʢʨʦʧʣʠʪ. ɺ ʩʦʩʪʘʚʝ ʧʦʩʣʝʜʥʝʡ çʜʨʝʡʬʦʚʘʣè 

ɼʘʨʘʣʘʛʸʟʩʢʠʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʙʣʦʢ ɻʦʥʜʚʘʥ-

ʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʩʝʛʤʝʥʪ ɸʣʴʧʠʡʩʢʦ - ɻʠʤʘ-

ʣʘʡʩʢʦʛʦ ʩʢʣʘʜʯʘʪʦʛʦ ʧʦʷʩʘ ï ʂʘʚʢʘʟ - ɺʦʩʪʦʯʥʘʷ 

ʊʫʨʮʠʷ[1]. 

 ɺ ʢʦʥʮʝ ʥʠʞʥʝʡ - ʥʘʯʘʣʝ ʩʨʝʜʥʝʡ ʶʨʳ ʦʙʨʘʟʦ-

ʚʘʣʩʷ ɹʦʣʴʰʝʢʘʚʢʘʟʩʢʠʡ ʙʘʩʩʝʡʥ - ʦʢʨʘʠʥʥʦʝ ʤʦʨʝ, 

ʦʪʜʝʣʝʥʥʦʝ ʖʞʥʦʢʘʚʢʘʟʩʢʦʡ ʤʠʢʨʦʧʣʠʪʦʡ (ɿʘʢʘʚ-

ʢʘʟʩʢʠʡ ʩʨʝʜʠʥʥʳʡ ʤʘʩʩʠʚ) ʦʪ ʦʢʝʘʥʘ ʊʝʪʠʩ. ʅʘ 

ʶʞʥʦʤ ʬʣʘʥʛʝ ʵʪʦʡ ʤʠʢʨʦʧʣʠʪʳ ʨʘʩʧʦʣʘʛʘʣʘʩʴ 

ʄʘʣʦʢʘʚʢʘʟʩʢʘʷ ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʜʫʛʘ, ʩʦʩʪʦʷʚʰʘʷ ʠʟ 

ʦʪʜʝʣʴʥʳʭ ʜʫʛ (ɻʘʨʘʙʘʛʩʢʘʷ, ʃʦʢ-ɸʛʜʘʤʩʢʘʷ ʠ ʜʨ.), 

ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ ʦʢʝʘʥʠʯʝʩʢʦʤ ʙʘʩʩʝʡʥʝ, ʠ ʫʚʝʣʠ-

ʯʠʚʘʷ ʦʢʨʘʠʥʫ ʖʞʥʦʢʘʚʢʘʟʩʢʦʡ ʧʣʠʪʳ (ʈʠʩ.1). ʂʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʥʘ ʬʨʦʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʝ ʚʳʰʝʥʘʟʚʘʥ-

ʥʦʡ ʧʣʠʪʳ, ʥʘʯʠʥʘʷ ʩ ʙʘʡʦʩʘ ʧʨʦʷʚʣʝʥ ʤʥʦʛʦʵʪʘʧ-

ʥʳʡ ʦʩʪʨʦʚʦʜʫʞʥʳʡ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʠʡ ʤʘʛ-

ʤʘʪʠʟʤ (ʃʦʢ-ɸʛʜʘʤʩʢʘʷ ʜʫʛʘ) [2].  

ɹʘʩʩʝʡʥ, ʚʦʟʥʠʢʰʠʡ ʤʝʞʜʫ ʖʞʥʦʢʘʚʢʘʟʩʢʦʡ ʠ 

ʉʝʚʝʨʦ-ʀʨʘʥʩʢʦʡ ʧʣʠʪʘʤʠ, ʙʳʣ ʠʥʪʨʘʜʫʛʦʚʦʡ.  

ʄʘʣʦʢʘʚʢʘʟʩʢʘʷ ʦʩʪʨʦʚʥʘʷ ʜʫʛʘ ʠ ʧʨʠʤʳʢʘʚ-

ʱʠʝ ʢ ʥʝʡ ʪʝʨʨʝʡʥʳ, ʜʚʠʛʘʷʩʴ ʢ ʩʝʚʝʨʫ ʧʦʜ ʥʘʧʦʨʦʤ 

ɸʨʘʚʠʡʩʢʦʡ ʧʣʠʪʳ, ʚ ʥʘʯʘʣʝ ʧʦʟʜʥʝʛʦ ʤʝʣʘ ʩʪʦʣʢ-

ʥʫʣʠʩʴ ʩ ʎʝʥʪʨʘʣʴʥʦʪʫʨʝʮʢʠʤ ʠ ɼʘʨʘʣʘʛʝʟʩʢʠʤ 

ʙʣʦʢʘʤʠ (ʦʪʜʝʣʠʚʰʠʤʠʩʷ ʦʪ ʀʨʘʥʩʢʦʡ ʧʣʠʪʳ), ʪ.ʝ. 

ʟʘʢʨʳʣʘʩʴ ʩʝʚʝʨʥʘʷ ʚʝʪʚʴ ʦʢʝʘʥʘ ʊʝʪʠʩ (ʦʬʠʦʣʠʪʳ 

ɻʝʡʯʘ (ʉʝʚʘʥ) - ɸʢʝʨʠʥʩʢʦʡ ʠ ɺʝʜʠ-ɿʘʥʛʝʟʫʨʩʢʠʡ 

ʟʦʥ). ʆʜʥʘ ʠʟ ʤʦʜʝʣʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ʦʬʠʦʣʠʪʦʚ 

ʧʨʝʜʦʩʪʘʚʣʝʥʘ[3]. ɺʩʣʝʜʩʪʚʠʝ ʟʘʢʨʳʪʠʷ ʦʢʝʘʥʠʯʝ-

ʩʢʦʡ ʢʦʨʳ ʥʠʟʢʦʧʣʦʪʥʦʩʪʥʳʝ, ʚʳʩʦʢʦʧʣʘʩʪʠʯʥʳʝ, 

ʩʝʨʧʝʥʪʠʥʠʟʠʨʦʚʘʥʥʳʝ ʫʣʴʪʨʘʙʘʟʠʪʳ ʠ ʩʝʨʧʝʥʪʠ-

ʥʠʪʳ 3-ʝʛʦ ʩʣʦʷ ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʳ ʧʦ ʛʣʫʙʠʥʥʳʤ 

ʨʘʟʣʦʤʘʤ ʧʨʦʪʨʫʟʠʚʥʦ ʚʥʝʜʨʷʣʠʩʴ ʚ ʚʝʨʭʥʠʝ ʛʦʨʠ-

ʟʦʥʪʳ ʢʦʨʳ (ʦʬʠʦʣʠʪʳ) (ʈʠʩ.2). ɺ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪ-

ʢʘʭ ʧʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʯʘʩʪʠʯʥʦʡ ʜʝʛʠʜʨʘʪʘ-

ʮʠʝʡ ʩʝʨʧʝʥʪʠʥʠʪʦʚ ʩ ʧʣʘʚʣʝʥʠʝʤ ʤʘʩʩ ʠ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝʤ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ.  
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ʈʠʩ.1. 

 ʇʘʣʠʥʩʧʘʩʪʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʤʘʣʦʢʘʚʢʘʟʩʢʦʛʦ ʟʘʣʠʚʘ ʦʢʝʘʥʘ ʊʝʪʠʩ ʚ ʥʠʞʥʝ-ʩʨʝʜʥʝʶʨʩʢʦʝ ʚʨʝʤʷ 

 

ʄʘʣʦʢʘʚʢʘʟʩʢʘʷ ʦʩʪʨʦʚʥʘʷ ʜʫʛʘ ʠ ʧʨʠʤʳʢʘʚ-

ʱʠʝ ʢ ʥʝʡ ʪʝʨʨʝʡʥʳ, ʜʚʠʛʘʷʩʴ ʢ ʩʝʚʝʨʫ ʧʦʜ ʥʘʧʦʨʦʤ 

ɸʨʘʚʠʡʩʢʦʡ ʧʣʠʪʳ, ʚ ʥʘʯʘʣʝ ʧʦʟʜʥʝʛʦ ʤʝʣʘ ʩʪʦʣʢ-

ʥʫʣʠʩʴ ʩ ʎʝʥʪʨʘʣʴʥʦʪʫʨʝʮʢʠʤ ʠ ɼʘʨʘʣʘʛʝʟʩʢʠʤ 

ʙʣʦʢʘʤʠ (ʦʪʜʝʣʠʚʰʠʤʠʩʷ ʦʪ ʀʨʘʥʩʢʦʡ ʧʣʠʪʳ), ʪ.ʝ. 

ʟʘʢʨʳʣʘʩʴ ʩʝʚʝʨʥʘʷ ʚʝʪʚʴ ʦʢʝʘʥʘ ʊʝʪʠʩ (ʦʬʠʦʣʠʪʳ 

ɻʝʡʯʘ (ʉʝʚʘʥ) - ɸʢʝʨʠʥʩʢʦʡ ʠ ɺʝʜʠ-ɿʘʥʛʝʟʫʨʩʢʠʡ 

ʟʦʥ). ʆʜʥʘ ʠʟ ʤʦʜʝʣʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ʦʬʠʦʣʠʪʦʚ 

ʧʨʝʜʦʩʪʘʚʣʝʥʘ[3]. ɺʩʣʝʜʩʪʚʠʝ ʟʘʢʨʳʪʠʷ ʦʢʝʘʥʠʯʝ-

ʩʢʦʡ ʢʦʨʳ ʥʠʟʢʦʧʣʦʪʥʦʩʪʥʳʝ, ʚʳʩʦʢʦʧʣʘʩʪʠʯʥʳʝ, 

ʩʝʨʧʝʥʪʠʥʠʟʠʨʦʚʘʥʥʳʝ ʫʣʴʪʨʘʙʘʟʠʪʳ ʠ ʩʝʨʧʝʥʪʠ-

ʥʠʪʳ 3-ʝʛʦ ʩʣʦʷ ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʳ ʧʦ ʛʣʫʙʠʥʥʳʤ 

ʨʘʟʣʦʤʘʤ ʧʨʦʪʨʫʟʠʚʥʦ ʚʥʝʜʨʷʣʠʩʴ ʚ ʚʝʨʭʥʠʝ ʛʦʨʠ-

ʟʦʥʪʳ ʢʦʨʳ (ʦʬʠʦʣʠʪʳ) (ʈʠʩ.2). ɺ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪ-

ʢʘʭ ʧʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʯʘʩʪʠʯʥʦʡ ʜʝʛʠʜʨʘʪʘ-

ʮʠʝʡ ʩʝʨʧʝʥʪʠʥʠʪʦʚ ʩ ʧʣʘʚʣʝʥʠʝʤ ʤʘʩʩ ʠ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝʤ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ.  
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ʈʠʩ.2. ʇʘʣʠʥʩʧʘʩʪʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʤʘʣʦʢʘʚʢʘʟʩʢʦʛʦ ʟʘʣʠʚʘ ʦʢʝʘʥʘ ʊʝʪʠʩ ʚ ʚʝʨʭʥʝʤʝʣʦʚʦʝ ʚʨʝʤʷ 

 

ɻʝʡʯʘ-ɸʢʝʨʠʥʩʢʠʡ ʦʬʠʦʣʠʪʦʚʳʡ ʰʦʚ - ʩʦʩʪʘʚ-

ʥʘʷ ʯʘʩʪʴ ɸʥʘʪʦʣʠʡʩʢʦ-ʇʦʥʪʠʡʩʢʦ- ʄʘʣʦʢʘʚʢʘʟ-

ʩʢʦ-ʕʣʴʙʫʨʩʩʢʦʛʦ ʦʬʠʦʣʠʪʦʚʦʛʦ ʧʦʷʩʘ, ʤʘʨʢʠʨʫʶ-

ʱʝʛʦ ʦʙʣʘʩʪʴ ʩʪʦʣʢʥʦʚʝʥʠʷ ʖʞʥʦʢʘʚʢʘʟʩʢʦʡ ʤʠʢ-

ʨʦʧʣʠʪʳ ʩ ʉʝʚʝʨʦ-ʀʨʘʥʩʢʦʡ. ʇʦ ʤʥʝʥʠʶ [1], 

ʩʪʨʫʢʪʫʨʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʩʫʙʰʠʨʦʪʥʦ, ʚʨʝʤʷ ʟʘʣʦ-

ʞʝʥʠʷ ʪʦʯʥʦ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʥʦ ʫʞʝ ʩ ʨʘʥʥʝʛʦ ʧʘ-

ʣʝʦʟʦʷ ʦʥʘ ʚʣʠʷʣʘ ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʟʦʥ ʛʨʘʥʠʪʦʠʜ-

ʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʠ ʤʝʪʘʤʦʨʬʠʟʤʘ. ʇʦ ʨʘʟʥʳʤ 

ʬʣʘʥʛʘʤ ʨʘʟʣʦʤʘ ʦʪʤʝʯʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʭʘʨʘʢʪʝʨʝ 

ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʩʝʨʠʡ.  

ʉ ʧʦʟʜʥʝʶʨʩʢʦʛʦ ʚʨʝʤʝʥʠ ʜʦ ʧʘʣʝʦʛʝʥʘ ʚʜʦʣʴ 

ʟʦʥʳ ʨʘʟʣʦʤʘ ʬʦʨʤʠʨʫʶʪʩʷ ʦʬʠʦʣʠʪʦʚʳʝ ʩʝʨʠʠ 

ʮʚʝʪʥʦʛʦ ʤʝʣʘʥʞʘ ʠ ʛʣʘʫʢʦʬʘʥʦʚʦʛʦ ʤʝʪʘʤʦʨ-

ʬʠʟʤʘ. ʅʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʧʦ ʨʘʟʣʦʤʫ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʘʢʪʠʚʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʬʦʨʤʠʨʦ-

ʚʘʥʠʠ ʛʦʨʥʦʛʦ ʨʝʣʴʝʬʘ.  

ʂ ʩʝʨʝʜʠʥʝ ʧʦʟʜʥʝʛʦ ʤʝʣʘ ʦʬʠʦʣʠʪʦʚʘʷ ʟʦʥʘ 

ʙʳʣʘ ʚʳʜʘʚʣʝʥʘ ʢ ʩʝʚʝʨʫ ʚ ʚʠʜʝ ʧʦʢʨʦʚʦʚ. ɺ ʧʦʟʜ-

ʥʝʤ ʞʝ ʤʝʣʫ ʚ ʨʘʡʦʥʝ ɸʜʞʘʨʦ-ʊʨʠʘʣʝʪʠʠ ʧʨʦ-

ʷʚʠʣʩʷ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ ʚʫʣʢʘʥʠʟʤ, ʥʘ ʧʨʦ-

ʜʫʢʪʘʭ ʢʦʪʦʨʦʛʦ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʤʦʱʥʝʡʰʘʷ 

(ʙʦʣʝʝ 8 ʢʤ) ʧʘʣʝʦʛʝʥʦʚʘʷ ʪʦʣʱʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʝʩ-

ʯʘʥʦ-ʛʣʠʥʠʩʪʦʛʦ ʬʣʠʰʘ, ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʦʡ 

ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʦʚʦʡ ʪʦʣʱʠ, ʠʭ ʪʫʬʦʚ ʩ ʪʫʬʦʙʨʝʢ-

ʯʠʝʡ. ʕʪʦʪ ʪʨʦʛ ʷʚʣʷʝʪʩʷ ʨʝʣʠʢʪʦʤ ʟʘʜʫʛʦʚʦʛʦ ʧʨʦ-

ʛʠʙʘ, ʢʦʪʦʨʳʡ ʨʘʩʢʨʦʝʪʩʷ ʚ ʧʘʣʝʦʮʝʥ-ʵʦʮʝʥʝ ʠ ʧʨʦ-

ʩʪʠʨʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ɸʜʞʘʨʦ-ʊʨʠʘʣʝʪʠʷ ï ʊʘ-

ʣʳʰ - ʖʞʥʳʡ ʂʘʩʧʠʡ - ɸʣʘʜʘʛ-ɹʠʥʘʣʫʜ. ʇʦ 

ʧʨʦʩʝʜʘʥʠʶ ʙʣʦʢʦʚ ʧʘʣʝʦʟʦʡ-ʤʝʟʦʟʦʡʩʢʦʛʦ ʩʫʙ-

ʩʪʨʘʪʘ ʥʘ ʶʞʥʦʡ ʧʦʣʦʩʝ ʂʘʩʧʠʷ ʚ ʩʪʦʨʦʥʫ ʚʧʘʜʠʥʳ 

ʠ ʵʦʮʝʥʦʚʳʤ ʵʬʬʫʟʠʚʘʤ, ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʪʳʤʠ 

ʦʣʠʛʦʮʝʥ-ʤʠʦʮʝʥʦʚʳʤʠ ʩʣʦʷʤʠ, ʦʧʨʝʜʝʣʝʥ ʨʠʬʪʦ-

ʛʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʙʘʩʩʝʡʥʘ [4]. ʂʘʢ ʩʯʠʪʘʝʪ 

ʕ.ʐ.ʐʠʭʘʣʠʙʝʡʣʠ ʠ ʜʨ.(1991), ʊʘʣʳʰʩʢʘʷ ʟʦʥʘ ð 

ʦʙʣʘʩʪʴ ʧʦʟʜʥʝʘʣʴʧʠʡʩʢʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ, ʩʣʦʞʝʥ-

ʥʘʷ ʤʘʣʦʤʦʱʥʦʡ ʢʘʨʙʦʥʘʪʥʦʡ ʬʦʨʤʘʮʠʝʡ ʚʝʨʭʥʝʛʦ 

ʤʝʣʘ, ʬʣʠʰʦʠʜʥʳʤʠ ʦʩʘʜʢʘʤʠ ʧʘʣʝʦʮʝʥʘðʥʠʞ-

ʥʝʛʦ ʵʦʮʝʥʘ, ʪʨʘʭʠʙʘʟʘʣʴʪʦʚʦʡ ʬʦʨʤʘʮʠʝʡ ʵʦʮʝʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʬʣʠʰʦʠʜʥʦ-ʪʝʨʨʠʛʝʥ-

ʥʦʡ ʬʦʨʤʘʮʠʝʡ ʥʠʞʥʝʛʦ ʦʣʠʛʦʮʝʥʘ. ɺ ʧʨʝʜʝʣʘʭ 

ʧʦʜʥʷʪʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠʥʪʨʫʟʠʠ ʛʘʙʙʨʦ-ʪʝʰʝ-

ʥʠʪʦʚ, ʵʩʩʝʢʩʠʪʦʚ ʠ ʛʘʙʙʨʦ-ʩʠʝʥʠʪʦʚ. ɻʝʡʯʘ (ʉʝ-

ʚʘʥʦ)-ɸʢʝʨʠʥʩʢʘʷ ʟʦʥʘ ʩʣʦʞʝʥʘ ʧʝʩʯʘʥʦ-ʛʣʠʥʠ-

ʩʪʳʤʠ ʠ ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʧʘʣʝʦʮʝʥʘ-ʵʦ-

ʮʝʥʘ ʤʦʱʥʦʩʪʴʶ ʜʦ 4 ʢʤ. ʂ ʶʛʫ ʦʪ ʧʦʣʦʩʳ 

ʦʬʠʦʣʠʪʦʚ ʩʫʱʝʩʪʚʦʚʘʣʠ ʣʠʰʴ ʢʦʨʦʪʢʦ ʞʠʚʫʱʠʝ 

(ʧʦʟʜʥʠʡ ʤʝʣ - ʧʘʣʝʦʛʝʥ) ʧʨʦʛʠʙʳ, ʥʘʢʦʧʠʚʰʠʝ 

ʬʣʠʰʦʠʜʥʳʝ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ, ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʦʩʘʜʦʯʥʳʝ ʠ ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʧʦʨʦʜʳ (ʅ.ɺ.ʂʦʨʦʥʦʚ-

ʩʢʠʡ ʠ ʜʨ., 1991). ɺʩʝ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʝʨʝʤʝʱʝ-

ʥʠʷ ʚʩʧʳʰʝʢ ʚʫʣʢʘʥʠʟʤʘ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-

ʚʦʩʪʦʢ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ɸʨʘʚʠʡʩʢʦʡ ʧʣʠʪʳ, ʘ ʭʠʤʠ-

ʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʫʣʢʘʥʦʛʝʥʦʚ ï ʥʘ ʨʠʬʪʦʚʳʝ ʧʨʦ-

ʛʠʙʳ. ʀʩʭʦʜʷ ʠʟ ʤʦʱʥʦʩʪʝʡ ʦʪʣʦʞʝʥʠʡ, ʥʘʠʙʦʣʴ-

ʰʝʝ ʧʨʦʛʠʙʘʥʠʝ ʙʘʩʩʝʡʥʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʨʘʡʦʥʝ 

ɸʜʞʘʨʦ-ʊʨʠʘʣʝʪʠʠ ʠ ʊʘʣʳʰʘ. 

ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ɸʜʞʘʨʦ-ʊʨʠʘʣʝʪʩʢʠʡ 
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ʧʨʦʛʠʙ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʞʘʪʠʷ ʦʪ ʜʘʚʣʝʥʠʷ ɸʨʘ-

ʚʠʡʩʢʦʡ ʧʣʠʪʳ ʧʨʠʦʙʨʝʣ ʣʠʥʝʡʥʦ-ʩʢʣʘʜʯʘʪʫʶ 

ʩʪʨʫʢʪʫʨʫ ʠ ʯʘʩʪʠʯʥʦ ʥʘʜʚʠʥʫʣʩʷ ʥʘ ɺʝʨʭʥʝʢʫʨʠʥ-

ʩʢʫʶ ʚʧʘʜʠʥʫ ʠ ɼʟʠʨʫʣʴʩʢʠʡ ʤʘʩʩʠʚ. ʊʘʣʳʰʩʢʘʷ 

ʩʢʣʘʜʯʘʪʘʷ ʩʠʩʪʝʤʘ, ʩʣʦʞʝʥʥʘʷ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘ-

ʜʦʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʧʘʣʝʦʛʝʥʘ, ʦʛʨʘʥʠʯʝʥʘ 

ʖʞʥʦ-ʂʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʦʡ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʠ 

ʩʢʣʘʜʯʘʪʳʤ ʩʦʦʨʫʞʝʥʠʝʤ ʕʣʴʙʫʨʩʘ ʥʘ ʶʛʝ. ɽʝ ʤʝ-

ʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʧʦʢʦʡʥʘʷ ʩʢʣʘʜʯʘ-

ʪʦʩʪʴ ʜʣʷ ʦʨʦʛʝʥʘ ʦʙʲʷʩʥʷʝʪʩʷ ʛʝʦʤʝʪʨʠʝʡ ʀʨʘʥʦ-

ɸʬʛʘʥʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʙʫʬʝ-

ʨʦʤ ʤʝʞʜʫ ɸʨʘʚʠʡʩʢʦʡ ʠ ɽʚʨʘʟʠʡʩʢʦʡ ʧʣʠʪʘʤʠ 

(ʨʠʩ.3). 

ʀʪʘʢ, ʶʞʥʘʷ ʯʘʩʪʴ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ (ʖʞʥʦʢʘʚ-

ʢʘʟʩʢʦʡ ʧʣʠʪʳ) - ʄʘʣʳʡ ʂʘʚʢʘʟ. ʉʝʚʝʨʥʘʷ ʝʝ ʧʦ-

ʣʦʩʘï ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʚʦʜʥʳʝ ʧʦʜʥʷʪʠʷ ʚʘʣʘ ʐʘʪ-

ʩʢʦʛʦ (ʏʝʨʥʦʝ ʤʦʨʝ), ɼʟʠʨʫʣʴʩʢʠʡ ʠ ʂʶʨʜʘʤʠʨ-

ʩʢʠʡ ʚʳʩʪʫʧʳ (ʂʫʨʠʥʩʢʘʷ ʚʧʘʜʠʥʘ). çʊʝʣʦè ʵʪʦʡ 

ʧʦʣʦʩʳ ï ɿʘʢʘʚʢʘʟʩʢʠʡ ʤʘʩʩʠʚ.  

ʄʘʣʦʢʘʚʢʘʟʩʢʘʷ ʯʘʩʪʴ ʜʫʛʠ, ʢʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʚʳʰʝ, ʦʙʨʘʟʦʚʘʣʘʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ 

ʜʫʛʘʤʠ ʠ ʪʝʨʨʝʡʥʘʤʠ - ʄʠʩʭʘʥʩʢʠʤ, ɻʘʬʘʥʩʢʠʤ, 

ʊʘʣʳʰʩʢʠʤ, ɼʘʨʘʣʘʛʝʟʩʢʠʤ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚ 

ʩʪʨʦʝʥʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʶʛʦ- ʟʘʧʘʜʥʦʛʦ ʢʨʳʣʘ ʤʝ-

ʛʘʥʪʠʢʣʠʥʦʨʠʷ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ, ʢʨʦʤʝ ʯʘʩʪʠ ʄʠʩ-

ʭʘʥʦ- ɿʘʥʛʝʟʫʨʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ, ʚʳʧʦʣʥʝʥʥʦʛʦ 

ʵʦʮʝʥʦʚʳʤʠ ʠ ʚʝʨʭʥʝʤʝʣʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʚʳ-

ʜʝʣʷʶʪʩʷ ʢʨʫʧʥʳʝ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ: ɸʨ-

ʟʘʢʘʥʩʢʠʡ, 

 

 
ʈʠʩ.3.ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʂʘʚʢʘʟʩʢʦʛʦ ʨʝʛʠʦʥʘ (ʧʦ ʅ.ʈ.ʅʘʨʠʤʘʥʦʚʫ,1998) 

 

ʄʝʛʨʠʥʩʢʠʡ ʤʘʩʩʠʚʳ, ʐʘʨʫʨʦ-ɼʞʫʣʴʬʠʥʩʢʠʡ 

ʘʥʪʠʢʣʠʥʦʨʠʡ. ɺ ʠʭ ʩʪʨʦʝʥʠʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ 

ʦʪʣʦʞʝʥʠʷ ʜʝʚʦʥʘ, ʢʘʨʙʦʥʘ, ʧʝʨʤʠ, ʪʨʠʘʩʘ ʠ ʦʪʯʘ-

ʩʪʠ ʶʨʳ, ʘ ʪʘʢʞʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ʚʝʥʜʘ-ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ, ʯʪʦ ʣʠʰʥʠʡ ʨʘʟ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʩʝʚʝʨʥʦʡ ʦʢʨʘʠʥʝ 

ɻʦʥʜʚʘʥʳ, ʦʪʢʦʣʦʚʰʠʭʩʷ ʦʪ ʥʝʝ ʚ ʧʦʟʜʥʝʤ ʪʨʠʘʩʝ. 

ɺ ʘʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʯʘʩʪʠ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ʚʳ-

ʜʝʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʝ ʝʜʠʥʠʮʳ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞʝʩʣʝʜʫʶʱʠʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ. 

ʉʘʤʭʝʪʦ-ɻʘʨʘʙʘʭʩʢʠʤ ʘʥʪʠʢʣʠʥʦʨʠʝʤ, ʟʘʣʦ-

ʞʠʚʰʠʤʩʷ ʚ ʪʝʣʝ ʖʞʥʦʢʘʚʢʘʟʩʢʦʡ ʧʣʠʪʳ, ʚʭʦʜʷ-

ʱʠʤ ʚ ʦʩʝʚʫʶ ʟʦʥʫ ʄʘʣʦʢʘʚʢʘʟʩʢʦʛʦ ʤʝʛʘʥʪʠʢʣʠ-

ʥʦʨʠʷ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʘʥʪʠʢʣʠʥʦʨʠʝʚ ʚʪʦʨʦʛʦ 

ʧʦʨʷʜʢʘ, ʜʫʛʦʦʙʨʘʟʥʦ ʚʜʘʶʱʠʭʩʷ ʚ ʂʫʨʠʥʩʢʫʶ 

ʚʧʘʜʠʥʫ ð ʐʘʤʢʠʨʩʢʠʡ, ʄʨʦʚʜʘʛʩʢʠʡ, ɸʛʜʘʤ-

ʩʢʠʡ, ɻʘʨʘʙʘʭʩʢʠʡ ʠ ʃʘʯʠʥʦ-ɹʘʥʘʟʫʨʩʢʠʡ. ɸʥʪʠ-

ʢʣʠʥʦʨʠʠ ʨʘʟʜʝʣʝʥʳ ʩʠʥʢʣʠʥʦʨʠʷʤʠ ʪʦʛʦ ʞʝ ʧʦ-

ʨʷʜʢʘ ð ɼʘʰʢʝʩʘʥʩʢʠʤ, ɸʛʜʝʨʠʥʩʢʠʤ ʠ ʍʦʜʞʘ-

ʚʝʥʜʩʢʠʤ (ɸʣʠʟʘʜʝ ɸ.ɸ. ʠ ʜʨ.,1966). ɼʫʛʦʦʙʨʘʟʥʳʡ 

ʠʟʛʠʙ ʵʪʦʡ ʯʘʩʪʠ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙ-

ʣʘʩʪʴ ʥʘʠʙʦʣʴʰʝʛʦ ʚʜʘʚʣʠʚʘʥʠʷ ɸʨʘʚʠʡʩʢʦʡ ʧʣʠʪʳ 

ʚʦ ʬʨʦʥʪ ʖʞʥʦʢʘʚʢʘʟʩʢʦ-ʄʘʣʦʢʘʚʢʘʟʩʢʦʡ ʤʝʛʘʩʠ-

ʩʪʝʤʳ.  

ɺ ʷʜʨʝ ʉʘʤʭʝʪʦ-ɻʘʨʘʙʘʭʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ 

ʚʳʩʪʫʧʘʝʪ ʩʨʝʜʥʝʶʨʩʢʘʷ ʚʫʣʢʘʥʦʛʝʥʥʘʷ ʪʦʣʱʘ 

(ʥʠʞʥʷʷ ï ʵʥʩʠʤʘʪʠʯʝʩʢʘʷ - ʦʩʪʨʦʚʥʘʷ ʜʫʛʘ ʙʘʡʦʩ-

ʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʟʘʤʳʢʘʥʠʝʤ ʨʝʣʠʢʪʘ 

ʇʘʣʝʦʪʝʪʠʩʘ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ), ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ 

ʧʝʨʝʢʨʳʪʘʷ ʚʝʨʭʥʝʶʨʩʢʠʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ï ʚʝʨʭ-

ʥʷʷ ʦʩʪʨʦʚʥʘʷ ʜʫʛʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʚʨʝʤʝʥʠ 

ʧʦʟʜʥʷʷ ʶʨʘ-ʧʦʟʜʥʠʡ ʤʝʣ, ʩʚʷʟʘʥʥʘʷ ʩ ʩʫʙʜʫʢʮʠʝʡ 

ʟʘʣʠʚʘ ʄʝʟʦʪʝʪʠʩ ʚ ɻʝʡʯʘ-ɸʢʝʨʠʥʩʢʦʡ ʟʦʥʝ (ʬʦʨ-

ʤʘʮʠʷ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʘʷ)(ʄʦ-

ʰʘʰʚʠʣʠ ɸ.ɹ., 1990). ʅʘ ʢʨʳʣʴʷʭ ʝʛʦ ʟʘʣʝʛʘʶʪ 


