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Physical and mathematical sciences
du3zuko-MaTeMaTHYECKHE HAayKHu

UDC 544.3(07)

CALCULATION OF THERMAL EFFECTS
FOR THE REACTION OF GRAPHITE EXCESS WITH SILVER NITRATE

N.V. Vinogradov?, V.V. Vinogradov?, O.L. Tuzova®
! Graduate Student, 2 Candidate of Chemistry, Senior Researcher,
% Candidate of Physical and Mathematical Sciences, Leading Researcher
! Tomsk Polytechnic University, Russia,
2 National Academy of Sciences of the Kyrgyz Republic,
3 Institute of Fundamental Sciences under J. Balasagyn Kyrgyz National University (Bishkek), Kyrgyzstan

Abstract. The optimal temperature modes of graphite oxidation with molten silver nitrate were determined to
produce silver-graphite composite. It was proved that the reaction occurs in two basic modes: with the emission of ni-
trogen at temperatures of 220-250 °C and with the emission of nitrogen oxides at 280-350 °C. These findings are con-
firmed with thermodynamic calculations.

Keywords: composite, graphite, silver, thermal effects.

The optimal temperature ranges were determined for graphite oxidation with molten silver nitrate for produc-
tion of silver-graphite composite. Thermal effects are calculated for various reactions between carbon and silver nitrate.
For calculations, we will consider the concentration of silver nitrate in graphite equal 16-25 weight percent, which is
optimal for impregnating graphite. In so doing registration of graphite excess heat capacity indicates the maximum tem-
perature rise, which is possible in the case of full interaction during adiabatic process [1].

For calculations, we present Table 1 with the standard molar heats of formation and molar heat capacities.

Table 1
Standard molar heats of formation and molar heat capacity
Compound AgNO3 C(graph) Ag N2 CO2 NO2 NO CO 02
AHy -124,5 0 0 0 393,5 33 90,25 -110,5 0
kJ/mol
Cp* 0,093 0,0085 0,025 | 0,029 0,037 0,037 0,03 0,029 0,029
kJ/mol*K
The heat generated by the reaction is calculated as follows:
":"Hreantil:-u = E ‘inrndu:ts - E -":"Hr:-al:tants (1)
The temperature rise due to the emitted heat can be calculated using the formula:
AT = 2Hreaction )

Eop products

Since the amount of graphite is in a large excess, it is necessary to consider the heat capacity of the residual un-
reacted graphite. Then the temperature rise will be determined as follows:

AT = AHrgaction (3)

Ecp prodects *CPgraphite

The general formula based on the percentage of silver nitrate in the graphite will looks like this:

© Vinogradov N.V., Vinogradov V.V., Tuzova O.L. / Bunorpanos H.B., Bunorpagos B.B., Ty3osa O.JI., 2015
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AHroaction Wagw
AT = cH AgND3 : @

/ Hag :".'E'g'I "_Fprnd ks :1_“"14.5'?‘-'93-:"':Fgr=phitn
240 | — + =

where 340 is twice the molecular weight of silver nitrate, 12 is the atomic weight of carbon, c,gys, — percentage of
silver nitrate, expressed in mass fraction, £ CPproducts — the total heat capacity of the products.

In this case, we neglect losses of carbon that are not essential to estimate the temperature at the used concentra-
tions of silver nitrate.

Here are the possible reactions of graphite with silver nitrate.

The reaction of the direct interaction of graphite with silver nitrate with the release of carbon dioxide, nitrogen
and metal:

2AgNO3+3C=2Ag+3CO2+N; ®)

The reaction is exothermic.
The reaction with the evolution of carbon dioxide and nitrogen monoxide:

2AgNO3+2C=2Ag+2C0,+2NO (6)

The reaction is exothermic.
The reaction with the evolution of carbon monoxide and nitrogen monoxide:

2AgNOs+4C=2Ag+4CO+2NO (7)

The reaction is slightly exothermic.
We considered the reaction with the release of carbon monoxide and nitrogen:

2AgNO3+6C=2Ag+6CO+N; (8)

The reaction is exothermic.
The reaction with the evolution of carbon dioxide and nitrogen dioxide:

2AgNO3+C=2Ag+CO,+2NO; 9)

The reaction is exothermic.
The reaction of silver nitrate decomposition without carbon, which is typically implemented at temperatures of
300 °C or more:

2AgNOs=2Ag+0,+2NO; (10)

This reaction is endothermic. For this reaction, it is possible that carbon will burn in decomposition products —
oxygen and nitrogen dioxide, but then it comes down to the previous reactions.

We calculated thermal effects and theoretically possible rise in temperature for various the reactions of carbon
with silver nitrate in the melt.

As a result of calculations for all possible reactions of the silver nitrate melt with graphite it was found that a
direct reaction of oxidation of carbon to carbon dioxide and nitrogen can be with a good thermal effect. Based on the
experimental data of such a large temperature rise of the reaction (5) is not observed, but such a reaction is conducted at
230 °C and completely passes over after 3-5 hours, as shown by the analysis of the flue gases. The onset of nitrogen
oxides is registered when rapid heating to 280-300 °C, but carbon monoxide was observed only in impurity amounts.
This suggests that the most likely reaction is the one described by the equation (6).

Table 2
Thermal effects calculated for various reactions of silver nitrate with graphite
Reaction number 5 6 7 8 9 10
The heat of reaction Exo Exo Sl. exo Exo Sl. exo Endo
AHpeartion KI -931,5 -357,5 -125 -414 -78,5 +313
) CPproducts K 0,19 0,184 0,226 0,253 0,124 0,153
AT © (for 20 % AgNOsin graphite) 806 311 10 340 72 -280

11
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The reactions described by equations (7) and (8), though producing sufficiently large thermal effects, give a
small contribution to the overall course of the process. Reactions (9) and (10) can be considered as intermediaries for
describing the process of combustion of graphite, as the carbon is well oxidized by the secreted during these reactions
nitrogen dioxide in the presence of catalytic amounts of silver. The endothermic reaction (10) can explain the fact that
carrying out the reaction via self-propagating high-temperature synthesis (SHS) does not allow the rise of temperature
above 420 °C since there is no complete combustion of carbon in the evolution of nitrogen oxides and some heat is
wasted on idle decomposition of silver nitrate.

Thus, as a result of calculations and experiments carried out it is shown that the reaction of graphite with the
molten silver is possible in two basic modes. The oxidation goes with the release of silver, carbon dioxide and nitrogen,
but the process is very slow and, therefore, due to the heat sink rise in temperature is not observed. The release of nitric
oxide is observed at temperatures of 280-350 °C and in SVS-mode, which can be described by all proposed reactions in
various equity contributions.
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Abstract. We consider local algorithms of information processing systems. It is shown that the concept of local
scientific algorithm for the introduction of a class neighbourhoods distributed control systems. Using the above-
described concatenation, union, intersection, handling, parallel composition and substitution, it solves the problem of
the synthesis tables of the operation of control systems of the individual jobs.
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module.

In this paper, we consider the local calculation algorithms [1] on the elements of control systems [3]. It will be
shown that the elements of such a system of neighborhoods so that neighborhoods perform basic axioms. It also shows
that neighborhoods perform basic axioms. It also shows that neighborhoods in the control systems and the predicate
characterizing the properties of elements in the system, the concept of the best preserved of the local algorithm, exist-
ence theorems best local algorithms. All these results were obtained in § 2 of this paper. In § 1 we introduce the basic
definitions of the theory of control systems, such as networks, memory elements, sub-circuits and circuitry. We describe
the relationship between elements of the control systems, and provide a brief description of their functioning. § 1 is
written and based on the work [3]. In § 3 we solve the problem of the synthesis of FF control systems of the individual
PM. In presenting the results in the theory of local algorithms, it is assumed that the reader is familiar with the basic
definitions and theorems of this theory in volume [1].

§ 1. The control system. In [3] was given a strict definition of the class of information processing systems, or,
as the author calls them, control systems. We will consider further essential element of control systems — circuits. Fol-
lowing [3], we introduce the definition of network series, memory elements and sub-circuits. The synthesis of these
concepts will give the main object of our study — scheme.

Let s (a} set of different objects 5, having power m. Suppose, further, £, E,,i >1 — collections of objects

(a set of objects, we understand unordered collection of objects, which might repeat them) from the set M , with power
given repetitions, respectively, e, and e, .. We assume that the index ranges over the set of natural numbers power h,

and various indices can meet the same set.
Definition 1. The set M with a dedicated set of sets g g, . called the network and is denoted by y (g e .),

if T Here the symbol E is the set of all objects of a set E. The objects that make up the set of M , called the
vertices of the network, for which the number of m, h, e,.i=0,1,...,h, are natural numbers. Such networks are called
finite.

_____ ), where aeM,i=01,.,h- With each set of three-
dimensional space g, circle and objects al,.a a set of E, -fays extending from the circle. Set Eo comparable point in
three-dimensional space with one beam, each of which corresponds to one of the objects a°,...a’. Assuming all rays

corresponding to the same object set m , are connected together.
Definition 2. The set , _ (x,) various objects called memory, x objects are called cells.

Definition 3. Symbol () with three empty seats and a number of poles, called an element, if specified:
c, eC, and cardinals U,V W, corresponding to the first, second and third empty places. It should be noted that the
number of y_,v_,w, , may be zero. In the following items are linked, on the one hand, to the networks, on the other —
with the memory. That is, the pole of C_ will provide in one-one correspondence with the objects set g, . This is possi-
ble only under the condition that ¢ —e. As for the empty seats symbol (), then they will be substituted sets
X,,Y,, z, SOme memory cells %; and this power sets X_,Y , Z_ are, respectively U, v, , W,

Let 3 — some memory, E_ - set of objects from a variety of m and c( ) —an arbitrary element having s _a

© Kabulov A.V., Normatov I.H., Jabborov K.G. / Ka6ynos A.B., Hopmaros 11.X., [[)xa66opos K.I"., 2015
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poles, empty space, which compares the number of y v w .
Definition 4. Symbol  _. (x*,ve,2%) is called the elementary sub-scheme of the memory of y, with, respec-

X z“

tively, the power , , condition ( 5

upv)n
It set z identifies those memory cells y, which are rigidly connected with the given elementary sub-circuit,

and in these cells contains the information necessary for the work of elementary sub-scheme, and the information that
resulted from its work. A set of x- identifies those memory cells V , which contain the information necessary for ele-
-

mentary sub-scheme C“. Finally, a set of Y* captures those memory cells )% , that receive the information, which
-

appeared due to the elementary sub-scheme.

Definition 5. Let ¢ — elementary sub-scheme of the memory of y. We call the set Z  and % respectively,
internal and external memory elementary sub-scheme elementary sub-scheme C_.

For clarity elementary sub-scheme will be conditional to represent a circle, which runs ¢ numbered rays, and
in the centre is a symbol of C_.

Definition 6. & — plurality of elementary sub-schemes the memory of y and y (€, E,...) — Some network. The

symbol m( | is called a scheme if it is obtained by substituting the network y ((Eq.Err) instead of sets g E,, ...

(c,.C,.C,..
elementary sub-schemes =CE(X%Y%,Z%)r C, =Cf (XY, 2%)> and ¢ =c_,i=12,.. The poles elementary sub-

scheme ¢ _c= (xa' ye zea ) handed down by a certain manner in accordance with the set top E.i=12,...

In particular, m (E,.C,)=C., where g =g =E,-
Definition 7. The sets z=Ulz%| and % are called, respectively, the internal and external memory circuit sym-
z

bol m (CGHTN) Schemes built over the network, are convenient to represent geometrically. For this purpose, suffi-

cient in the geometric network and the range of the image, showing a set of E_, enter the image elementary sub-scheme
C

%

§ 2. The majoring local algorithms of circuits of S.V. Yablonsky.
There is a network of (E,.Eyn) with many poles g, and a plurality of sets g E, ...

Definition 8. The main neighborhood of first order s,(E.M) Set E, network M (E,.E,....) called all the sets
E,cM|ENE, D"

We defined home neighborhood (k-th) order S, (E, M) Set network E, of set m (SHINE

Definition 9. The main neighborhood of order s, (E. M) Set E, network M (E,.E,....) called all the sets g, from
M for which one of the following conditions:

1).E,NE, =D, E, €S, ,(E.M);
2).E, c|J,E.-

M(E,.C,.C,..) is a diagram of the memory of %, and let & is set of sub-circuits scheme m .

Definition 10. Determination of the main neighbourhood of first order s sub-circuit ¢ of scheme M is

C,.M)
a set of sub-circuits ¢_, from M suchthat ¢ ¢ . and (

& ﬂ X % m 7% i@)\/(Yak ﬂ‘X““ﬂ‘Z““;t@),
Let determined the main neighbourhood (k-1) th order sub-circuits ¢ of scheme M .

Definition 11. The main neighbourhood k- order ¢ ( sub-circuit ¢ of m is the set of all sub-circuits

C,.M)
c, of M, for which one of the following conditions:

1.¢, NC, #@, where ¢, eC, (C,.M),()v[N(jx|ufz*])) v n(jx“|u[z"

ac,<Ue, (( J=U, (v
In this definition, the main neighbourhood of k-order sub-circuits considered simultaneously in the proximity

network (topology) and memory. However, this is not always the case. Consider particular cases.
The proximity of the network.

N

DA In(

)),Where C, satisfiesl).

));t@;

X % U 7 % Y % X“l U Z"ﬂ

14



ISSN 2308-4804. Science and world. 2015. Ne 10 (26). Vol. I.

Definition 12. The main neighbourhood of first order ¢ (.. M) sub-circuit ¢ scheme M is a set of sub-

circuits C, in M for which the following condition: c.nc, »o- Letus determine the main neighbourhood (k-1) the
order sub-circuits c_of chart M .
Definition 13. The main neighbourhood k-order S (c ,M) sub-circuit C, scheme M is the set of all C, of

M , for which one of the following conditions:

1). c,NC, > where C, €Ci(C, M);

2) G <U

c -
7 where C, satisfies 1).

The proximity of memory.
Definition 14. The main neighbourhood of first order ¢ (C..M) sub-circuit ¢ from m is the set of all sub-

n(x[ufz=)) @) (v )»2)
Let us determine the main neighbourhood (k-1) the order sub-circuits C_ .

circuits ¢ in M for which the following condition: (Ya, o NI

U

Definition 15. The main neighbourhood of order 5.(C..M) sub-circuit C, from W is the set of all sub-circuits

c, of M, for which one of the following conditions:

. (v |n(|x=|ufz= );:@)V(Y“k n(jx=u

a0z v e

Later in the proofs of theorems, we consider the proximity of both the network and storage and let given a set
of sub-circuits -{c,} scheme M and let {c}. The family of sets sub-circuits and S, (C.iM) — home neighbourhood

nf

2%|)+@)where , <C, (C,.M);

X % Uzak Y % X”A UZ“I

)),Where C,, satisfies1).

of (k-1) — order in a number of sub-circuits c_of set o, e {c}.

Theorem 1. Surroundings Si(CayGf ),52 (Caﬁf ),___,sk (Ca,gf) — is special neighborhood.

The proof is by induction by k.

Let Sl(Ca]O'f)g o No,, sl(ca,%)g o No,. Surroundings 5.(C..0,) is composed of all sub-circuits ¢
such that c,NC, #D ( n(x=|n )¢®)v( n(x|n )¢®)_

All such Ca, included in Sl(Ca,%)' as the Sl(Ca'%);%- Therefore gl(ca,gf)ggl(ca,%)_ The reverse in-

Y X%|N[Z* Y% XNz«

clusion is proved similarly.
Consequently, 5,(C.00)=5,(C,.0,)-

Lets,,(c,.00)=5.4(C,.0,). 8 (C,.0,)co,No,. S,(C,.00) =S, (C,.0,)-
We show that 5,(C,.0,)=5,(C..0,). The set 5.(Cuncy) is made up of these sub-circuits c_, that:

ye x“-mza-);ﬁ@)v(w- x“|n[z

i

- C, intersects with C, > where C, €5,(C,.0,); ( n( m( )¢@); since

Sk—l(ca’o-f):Sk—l(cu'o-w)Y then Cai esk—l(cala(p);
— or c, iscontained in the amount of sub-circuits C_ such that C_ satisfies 1).
Butall ¢ included in 5,(C,.,), SO C included in 5.(C..5,) and therefore Sk(C ﬂf)CSk(C ,%), The re-
a a'Z ) aj 219y )1 a = a

verse inclusion is proved similarly.
The best local algorithm for elements of control systems.
Let y fixed memory and many elementary sub-schemes 6. We consider the scheme i, =M (Eo cc ) giv-
Ty

i
en information vector a=(a, ) where o e{0,LA},i=12,..1 and o=iC,.C

7 VR 7

1. The set - ~{ccy,.cl, where

... ay

ci-ch

Y1 Y1

set o information on specific ~ predicates P,P,...P. The  neighborhood s(cl 0*) where
),

(xxynz%), cu —cE (X, yn,20). Class m* =1 (o) for all admissible o sets ¢ is called the class of the

Ci =CEV”L ! (Xy,Yy,Zy), o el (a)

y
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Let a function Py Dy @) and algorithm A, system-defined predicate R.P,...P. and let set 7, class of algo-
rithms with the same memory, where all algorithms same domain: . _ (A @ s P B S
Theorem 2. For any class 7 _locally equal algorithms with the same memory, there is majorant algorithm.

Proof. |(s) is an information class sets o, where celol. Consider the set Let Cleo, where

M ={JI (o).
o eM* and s(cto) is neighbourhood sub-circuit clyin o’. We distinguish in M" all sets 5* such that Cleo, and
S(Clo")AS(Ch, o). The set of all sets 4 denote M, (ct) (1). The totality of the sets o such that (1) there exists a ¢*

of | (o), denoted by M.(C,)" We introduce the functions ¢°,i=1,2,..,1, as follows:

(g, ), if o €{0,1};

(s, Yo gy ), forall o e MS(Cy)
o (Cy e ,8,07) =1 therelation P (C o) = y € {0,1};

(a1 Ay ey ), atMS(Cy)
do,anda,|R,(C,,0,) % R(C,.0,).

*

Let us prove the monotonicity of ¢’ i=12,..,l, and slzs((;lY,g1
M (C,)2M, (c,) @)

|nd99d, if oc Msz (Cy)’ then there exists U* such that o e Msz (CyEfl‘ﬂzwﬂl (X y,Yy,Zy)). Rep|ace in some U* mark

)<S,=8(Cy,0;) then,

v€{0,1}, on A so as to obtain the equality s(clY,aj)=s(clY,&*); it is obvious that 5 ¢ (o) n M (C$)> but then
ceMC,. Inclusion (2) is proved.

1 Let o° (Cy,al,...,ai_l,A,aM,...,a,,S,Gl*)zal,...,ai_l,y,ai+1,...,a,,ye{0,1.} The definition ¢° implies
that for all oeM.C, the equality R(C,.0)=1 But then from (2) we obtain that for all oeM,C, and the equality

i y! .

R(C,.0")=y. Therefore ¢ (C,, 4, £,8,07 ) = (B Bss Vo Brsroos B)-

2. Let ¢i0(cy:ﬂ11"-’ﬂ|!s!o-;):(ﬂl""'ﬂi—l’A'ﬁiﬂ’”"ﬂl)' By definition o <M, (C,) there are sets 5, &,
such that the _Pi(Cy’&l)i pi(cy,gz), But from (2) implies that 5 5, are in the M, (C,): Therefore,

@ (Cyr @y @ 1,8,07 ) = @y Gy gy Al - IN IS WAY 00, 1=1,2,..,,] i MoNOtONY.

We show that A:{A;,gpf,mmols} majorant algorithm.

Let Ber,, B:{A;,(ul,...,(ul,S} and o, =A, @ ={Cy,a1,...,a|,8,cr*}=al,...,aH,y,aM,...,a,, ye{O,l}. Then
o° (Cy,aly___,aifl,S,o-*):(O,l,,,,,aiil,ﬂ,am,_”,al)_ Suppose that B#y. If BE{0,1}, then B = v, since otherwise any
@, or @’ translate the information set & in a set that is not informational.

Let B=A. Then the definition of o implies that a lot of this element Ms(Ci) contains o,and o, such that

(C,.0) % R(C, ). Select in M, (Ct) elements o7 and o, such that o el1(0,), o, el (o,). It's obvious that
S(CY.o7)AS(C. o).
Therefore o, (Cy,al,...,a,,S,of) = (Cy,al,...,al , S,O';) =g, (Cy,al,...,a,,S,Oj*).

Among the elements o7, 5, select the one for which y pi(cwo—j), o, e{gl*, o—;} Let this element is o, .

Then application o, replacement o, element c element (ciy on element (Ci)':cf(fl‘ (x Y’YY’ZV) output o,
from 1(c,), SO y=A..

{c} is the family of sub-circuits sets. Suppose that for all (cy,g),cy eo,oelo} introduced different neigh-
bourhood sl(cy,g),sz(cy,g)e{g} and A and A, algorithms for the majority 7z and 7z respectively.

Theorem 3. Let sl(cyya)gy(cy,g), then A <A,

Proof. The theorem will be proved, if it is established the following proposition.
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Let A1€A(¢7111¢121 w0 BB PI,S) AZEA((pm,(ozz,...,(pz“PI,PZ,...,PI,S),
Pai (Cyrav 1O A g a,,Sl,a*):(al, 1Oy A Qg 'al)'
Then ¢, (Cy,al, N N AP a,,Sl,a*)z(al, iy A ).
By definition ¢, , in the set of -(c,) there are elements &, and o, , such that pi(cy,o-l):Q pi(cy,o-z):
We show that 0,,0,€M ( Let 5+ el(o)- We have Sl(Cy,a)gal, Sz(Cy,O')eaz, $2(C,.01)=5%(C,.0) =5%(C,. %),

)
$°(C,)=5°(Cyi0). S ( )ESZ( o)
S

Therefore g2 (C O'l)g 2 )CO‘l, (Cy,az)gSz(Cy,O')gaz.
From section 3 determlnatlon of the neighbourhood [1] it follows that
$'(C,,a1)=5"(C,.8%(C,.0,)). S*(C,.0,) =S"(C,.5°(C,.0)).

By theorem, SZ(Cy,O')G(J,Sl(Cy,SQ(Cy,O'))) is defined, therefore s'(c,.0,)=8(C,.a,). M wm.(c,) there are sets

ol and o) such that o, el(oy), o3 el (o), i.e. Sz((@), *jAsZ((c;)’,o—;). Therefore sl[(c;)',a;jAsl[(c;)',a;j. From the last

y) 1

equality and conditions R(C, )% R(C,.0,). implies that (pli(cy,al, O, A aI,Sl,U*)z(al, g Ay ).
§ 3. Algorithmic synthesis of complex jobs in the functioning of the tables.
Consider a complex system using a graph, for which there are the following data [4]: coordinates intervals, op-
erations, and states. We say that an element of the workplace (WP) will be denoted as follows:
a e a _{5 t,d;,, P, } where 5, €A — the vector coordinates in the t; — the time interval A — set of coordinates of

ijreye

WP; t,eT j — the time interval (T — the set of time intervals); d,eD — operation performed in tJ. — the time interval
(D set of operations); peP— state vector of i — the WP in the time interval (P — set of states of the WP).
The set of WP-related on the grounds defined by a network in each time interval t; [2]. Changes to the net-

work WP in time — function of changing the network F(t). Such a description of the system is called the table of the
system. Graphically each operation d, - running on the WP ¢, at the moment t, has the coordinates (i, §,k). Using

concatenation, union, intersection, handling, parallel composition and substitution, we can solve the problem of the syn-
thesis FT of the individual WP. Each WP can be described as follows: « :{z(t), H,W,x, y}, (a e A) where Z (1) is

state WP in a plurality of time t; H — is the operator of the transition to a new state; W — operator output; x — vector of
the plurality of input signals X; y — vector of the plurality of output signals Y; A — sets of the WP. We define the model
of the computational algorithm of functioning of the WP: M, = {)”( y,v}, where V — the operator chart.

Operator scheme V adequate operators H, W and state WP of z (t). Complex WP is defined as follows:
A:{M,Gp}, where M is a variety of models of algorithms; G, - global list of model parameters. Moreover

G, ={x°.*,2¢), where xs ysand z° respectively, are the set of input, output and intermediate system parameters.

We define the union, intersection and difference as the operation of such a system for solving the problem of
synthesis of complexes of the individual PM. Since the set of the RM and of course there is a complete description of
modules, we can solve the problem in such a system, set as follows: 30( 20 tae e~ Y Yoo Vo) where » 5 . 7 IS

a subset of the input parameters of the system; AR is a subset of the output parameters of the system. In this for-

mulation, known input and output parameters of the problem. The search algorithm for solving the problem (if there is a
solution) can be described as follows. We find a set of modules M, which covers the input list. Then check the output to
match the lists prepared the modules and output parameters of the problem lists. When the coincidence of the parame-
ters, they are deleted from the output task list. The resulting association will be called unified model of 1% level or com-
plex. To find the complex level 2 as the input list, this level will be a list of input parameters complexes level 1 without
output parameters of the system. Further, this process continues until you let one of the two output lists: a list of the
output parameters of the problem, which means the existence of a solution: a list of the output of the complex About O-
level, which means the absence of decisions. Solution of the problem in this formulation in practice often leads to a lack
of solutions, so it is usually the following objectives: 3(p(;ﬁj{2‘_“,;{k — Y Y, ym)’ where X s K and R A

where the famous list of input parameters of the problem, and a list of the output obtained in the process of solving the
problem of the above deductive method of finding a solution (i.e., top to bottom). Naturally, the test stop of the algo-
rithm performed by the output list of the modules p-th level.

The downside is the statement of the problem, when only the output parameters of the problem. In this case,

the statement is as follows: 3¢(y1 Vo oo Yo —E 4 X K )
The above synthesis of complex algorithms allows us to get a model of the system. Let there be a set of WP,
17



ISSN 2308-4804. Science and world. 2015. Ne 10 (26). Vol. I.

consisting of a plurality of software modules. Set of WP in such a system can be described as an expanded set of pa-
rameters. Assume the following description of the WP: vme M*®, m={x,y,z,a}, where a — resource settings required

WP, a={td,M}, t= {a, d,} M; t — the average time of WP; d — volume of operational memory; M — mathematical ex-

pectation of the error in the algorithm of functioning of the WP; x — a list of input parameters, y — a list of output pa-
rameters; z — operator scheme WP.
We define the criteria for the optimum combination. For the construction of the complexes will use the synthe-
sis algorithms. Then it is obvious that if there is no unique solution to synthesis, all resulting fusion complexes differ
k

only parameter . Parameter of time of the complex A is recorded as follows: T :gtm" where t | time of work the

module. M — mathematical expectation of the error in the algorithm of functioning of the WP algorithm is defined as:
e *iM & )where M (B, ) — mathematical expectation of the error in the algorithm. Parameter utilization volume of

operational memory of computer system is expressed in this way: b :gdm"

Therefore, with these three values, you can take them as the three main parameters that determine the effec-
tiveness of the constructed complex. The main parameters of optimization, describe several procedures to find an opti-
mal chain on the local subnet WP. In this case, each WP is an element with circuit and the resulting fusion complexes
with all connections — the network M2, M¢,...,M?. As one of these procedures, consider majorant local algorithm over

S.V. Yablonsky schemes proposed in the previous paragraph.

Thus, the determination of the proximity of memory offered in the previous section corresponds, in this case,
the definition of the parameters of the RM of connectedness. Therefore, we can consider the creation of our network of
S.V. Yablonsky.
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CHUHTE3 PABOYUX MECT JJOKAJIBHBIMU AJITOPUTMAMU
HAJI CXEMAMM C.B. ABJIOHCKOI'O

A.B. Ka6y.0s?, 1.X. Hopmaros?, K.I'. I:ka660pos®
! 1okTOp TeXHHUUYECKHMX HAyK, TTPodeccop, 2 KaHmuaaT GU3MKO-MaTEMATHIECKUX HAYK, 3aBeIYIONIUIA T1abopaTopueii,
JOLEHT Kadenpbl HHPOPMATUKN U MHHOPMALTMOHHBIX TEXHOIOTHUH
! HanonansHe1i yauBepcuTeT Y36ekucrana (TamkenT)
211enTp pa3pabOTKK MPOrPaAMMHBIX IPOLYKTOB U alllapaTHO-IPOrpaMMHBIX KomIuiekcos (TauikeHT)
8 sxusakckuii Tonurexauueckuii MacTUTYT, Y36eKkucTan

3

Annomayus. Paccmampusaromes 10KanbHble ale0pummsl HAO cucmemamu nepepabomxu ungopmayuu. Ilo-
Ka3bl8aemcs, Ymo NOHAMuUE HAYUHO20 TOKANbHO20 ANcOpUmMa OJid 866e0eHUs CUCeMbl OKPECHHOCMel PACHPOCMPAHsL-
emcs Ha Kaacc ynpasnaiouux cucmem. Mcnonws3ys onucanuvle gbiule onepayuu KOHKameHayuu, o0beOuHeHus, nepece-
yeHus, obpaweHus, NapanlelbHOU KOMIO3UYUY U NOOCMAHOBKU, peulaemcs 3a0a4a cunmesa maoauy QyHKyuoHuposa-
HUsL YAPABISIIOWUX CUCTIEM U3 OMOETbHBIX pAOOYUX MeCHI.

Knroueevie cnoea: cucmema, meopema, cemo, aicopumm, nOOCXemd, CUHMES, OKPECHHOCHb, MHONICECMEd,
cueHan, napamemp, Mooyv.
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VK 539.12

HQH}ITI/II7IHBII71 ATIMAPAT IMUHAMUKH 5
CHELMAJBHON TEOPUU OTHOCUTEJBHOCTH A. SMHIITENHA

A.C. Herpam, kaHIu1aT TEXHUYECKUX HAYK, BETYIIHN CIICIIHAIUCT
VYnpasnenne obpa3zoanus AnMuHECTpanuu . JIo6Hs, Poccns

Annomauyusn. Ilpednosicen 6onee NOHbIL NOHAMUUHLIL ANNAPAM OUHAMUKU CREYUANbHOU Meopuy OMHOCU-
menvrocmu (CTO) A. Dunwmetina. Beedenvl Hosvie nousimus u 0603uauenus. Ocnogol ounamurku CTO npedcmasnervl
6 gude axcuomamuueckoti cmpykmypul. Iloxkasana cénzo mexcoy gpopmyramu ounamuxu CTO ons mena u snexmpomae-
Humuozo xeanma. Mamepuan npedcmaenen 6 ghopme, OOCMYNHOU WKOIbHUKAM U cmyOoenmam. Paboma aopecosana
npenoodagamensim QUUKU, CMyOenmam u WKOIbHUKAM.

Knroueevie cnoea: ounamuxa, cneyuanvras meopusi omuocumenshocmu, CTO, ounamuxa CTO, ¢usuueckuii
00beKm, 1eKMPOMASHUMHBIL K8AHN, AKCUOMAMUYECKAsl CMPYKMYpa.

B atom (2015) roay ucnonuumnocs 110 ner ¢ MoMeHTa myOIMKaUKM PEBOJIIONMOHHBIX paboT Anbbepra DitH-
mreiiHa [2] u [3] mo TeMe «JIeKTpOIUHAMHUKA ABWKYIIUXCS TEJ», MOJYUYHUBIIECH BIIOCIEACTBUN Ha3BaHUE «CIIELUAIIb-
Has Teopus oTHocutensHocTH» (nanee CTO). Onnako u cerogns CTO sBisteTcs 0HON U3 TPYAHBIX TEM JUIS BOCHPUS-
TUS [IKOJIBHUKAMH U CTY/ICHTaMH.

370 00YCIIOBIECHO CIEIYIOMUMH IPUINHAMU:

1. mousaruitHei anmapaT quHaMukd CTO He MONHBIH,

2. o6o3nauenus noHATHi CTO He yHOBIETBOPSIOT NPHHIMITY HPEEMCTBEHHOCTH, COTJIACHO KOTOPOMY LIS
0003HaUYEHNS HOBBIX OHATHI HE JOJDKHBI HCTIOIB30BAThCsl 0003HAUCHUS ITOHATHH, CYIIECTBOBABIINX IPEXKIE,

3. ucnons3oBanue B CTO TepMuHa «cBET» (MM «U3ITyYCHHE») BMECTO TEPMHHA «3JICKTPOMArHUTHBIA KBaHT
(manee ODMK) He 1M03BOJISCT BBIIBUTH OOIIHOCTh U pa3iaudue Teaa 1 OM KBaHTa M MOKa3aTh CBSI3H MEXIY (HopMylamMu
muaamuku CTO gng tena u DM kBaHTa.

B npeanaraemoit pabore noHsTHHHBIN annapaT quHaMukd CTO gonosiHeH HOBBIMHU MOHSTUSAMH, a JTUHAMUKA
CTO npencrasiena B opMe akCHOMaTHYECKO# cTpyKTypsbl. [Ipn 3TOM noHATHs, GopMysIbl M 0003HAUESHHUS KIIacCHYe-
CKOW MeXaHWMKH OCTaBlIeHbl 0e3 m3MeHeHuil. HoBbie (mist knaccuyeckoit mexanuku) mousituss CTO MMEIOT M HOBBIE
o0o3HaueHus. B3amen obmenpunsatoro B padorax o CTO TepMmuHa «cBeT» (MM «U3JIyueHHE») UCTIONb3YETCs TEPMUH
«QIIEKTPOMAarHUTHBIN KBaHT». CTpykTypa DM KBaHTa B paboTe HE pacCMaTpUBaETCSl.

CoOTBeTCTBHSI TEPMHHOB TIOHATHHHBIX ammapaToB Kiaccudeckor mexanuku, CTO m mpemnmaraemMoit paboTHI
TIpeCTaBIeHbI B Tabmme 1.

Henp npemmaraemoii padoThI: U3N0XKHATH OCHOBHI quHaMuku CTO B hopme, ymoOHOH 11 ee BOCTIPUSATHSL.

Cokpauenust

J| — nuHamuka,

CTO — crenmanbsHast TEOPHSI OTHOCUTEIIBHOCTH,

J CTO — nuHamuKa crieninagibHOW TEOPUU OTHOCUTENHHOCTH,

OM — 37IeKTPOMarHUTHBIH,

OMK — 351eKTpOMarHUTHBIA KBaHT,

@ — pusnueckuii,

DO — pusnueckuii 0OBEKT,

DT — uMnyabCHO-IKBUBAJIEHTHBIN TENY,

NDDO — uMITy TECHO-3KBUBAJICHTHBIA (PU3NIESCKOMY O0BEKTY,

NP0 SMK — uMITyThCHO-IKBUBAJICHTHBIN (PU3UIECKOMY OOBEKTY AJIEKTPOMArHUTHEIA KBAHT,

3CIID — 3aK0H COXpaHCHHS IOTHOM SHEPTHH CHCTEMBI (PHU3UIECKUX OOBEKTOB.

Hwu:xHne nHAEKChI

C — CTaTU4ecKas,

L — monHas,

k — xuneTnueckas,

I — UMIyJbCHAs.

BepxHue nHaeKchl

C — OTHOCSIINICS K cUCTeMe (PU3NIECKUX 0OBEKTOB

OMK — oTHOCAIIHIACS K 3IEKTPOMArHUTHOMY KBAHTY.

I. AKCUOMATHUKA IUHAMUKU CTO

I.1. Mocryaatel quaamuku CTO

Mocryaar 1. IIpuanun orHocuTeabHocTH /. Tanumneid/.

Ecnu cymectByet xoTs Ob 0/1Ha J1a00paTopus («ITaJOHHAS»), B KOTOPOH 3aKOHBI IMHAMHKH CIIPABEIUBEI, TO

© Herpam A.C. / Negrash A.S., 2015
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TaKHX J1a00paToOpuil MHOXKECTBO. DTO — MHOXKECTBO JTabOpaTopuil, ABIKYIIUXCS OTHOCHTEIBHO TAJIOHHOW JIabOpaTo-
pYX PaBHOMEPHO U NMPSMOJIUHENHO.

CaencrBue 31010 NpuHIANa. Jlro0yio 1ab0paTOPHIO 3TOTO MHOXKECTBA JJAOOPATOPUIA MOKHO CUHUTATh «ITa-
JIOHHOM.

Moctynar 2. [IpuHOHET a6COTIOTHOCTH CKOPOCTH YJIEKTPOMATHUTHOTO KBaHTA /A. DUHIITEHH/.

CKOpOCTb 3JIEKTPOMAarHUTHOTO KBaHTA (Var-:l-:) ©CTh BEJIMYMHA HEU3MCHHAS B J000# 3TaJOHHOMN JadbopaTopuu

u paBHas B Bakyyme C ~ 300 000 km/c. T. e.
v =, (1)

Ipumeuyanue 1. B ¢usnke BMECTO TepMHHA «ITAJOHHAS 1TaDOPATOPHS» HUCIOIB3YETCS TEPMUH «HHEPIUAIIb-
Hasl CHCTEMA OTCUETa.

Mpumeuyanue 2. Otu qBa nocTyiara (DUHIITESHH HA3Ba X MPEIANOCHUIKAME) MOXKHO PacCMaTPUBATh KaK aK-
cuomsbl quHamuku CTO, eciu paccMaTpuBaTh 3TY AUHAMHUKY KaK aKCHOMATHYECKYIO CTPYKTYPY.

Mpumeuanue 3. [TocTynatel chopMynHpOBaHbI B pedepaTUBHOMN Gopme.

1.2. Macca, aMIyJIbC ¥ 3Heprusi Gu3H4ecKoro 00bLeKTa

MarepuasbHbie 00BEKTHI ObIBAIOT CTAOMIILHBIMU M HECTAOMIILHBIMHU.

Brenem onpenencHus NOHATHHA «CTaOWIBHEIN (puzndeckuil 00bekT» (Hanee OO) u «Temoy.

Onpenesienue 1. Ouszndeckuii 00bEKT 3TO MaTEPHAIBHBINA 00BEKT, CTaTHUECKAst Macca (1) KOTOPOro ecTh Be-

nu4yuHa rocrosgHHasg. T. e.
m = const. 2

B nporuBHoM ciydae @O Ha3bIBaeTCSl HECTAOUIIBHBIM.

Janee paccmarpuBarotcsi TobKo craduinbHble @ 00bekThl. HectabuibHble @ 00beKTHI OYAYT pacCMOTPEHBI B
mompasaene 11.9.

Omnpenesnenne 2. Teno ato ¢pusnyeckuii 00bEKT, cTaTUUECKast Macca KOTOpOro OTJIMYHa oT HyJisl. T. e.

m # (). (3)

CornacHo onpeneneHusM 1 ¥ 2 Telno UMeeT OTIIMYHYIO OT HYJISI CTATHYECKYIO Maccy, M OHA €CTh BEJIMYMHA T0-
CTOSIHHAS.

M — cratuyeckas Macca (Macca MmoKosi) Tena.

Tepmun «ctatndeckas» o3Hadaer, uro mapameTp I CTO (macca, sHEpTUS WIW UMITYJIbC) SBISETCS MapaMeT-
POM Tela P MAJBIX CKOPOCTSIX

v<<ec (4)

WJIN TIPY HyJIEBOH CKOPOCTH Tena, T. €. mpu V = 0.

B kmaccrdeckoit [ BCIob3yeTcst MOHSATHE «TENI0» — YaCTHBIN CITydail MMOHATUS «PU3NICCKUN 00BEKTY.

O6nacTe npuMeHNMOCTH (hopMyIT Kitaccuyeckoi | onpeneneHa HepaBeHCTBOM (4).

Ecnm Buj Maccel (Wiin MMITyJIbCa) TeNla HE yKaszaH, TO UMEeTCs B BUY CTaTHYecKas Macca (MM CTaTHYECKUi
UMITyJIbC) Tea. DTH MOHATHUS cylecTBOBanmU B kinaccudeckor JI. MHaeke «c» B 0003HAYEHMM CTATHYECKOW MacChl U
CTaTHYECKOTO UMIIyJIbCca Tella OmycKaeMm (T. e. M, = m, p, = p).

1.3. OcnoBHblie popmyabl guHamukn CTO pis Tena

B pabotax Difamreitna [2] u [3] momydeHs! ciuenyronue ocHOBHBIE popmyirsl quHaMuku CTO st tena:

my = my, ®)
1 1
i o Sl e (6)
2 1 E \‘;'L—:—:
=¥
B_ o' (7)
Pr = mp¥V =myv = py, (8)
p = mv, 9
Ex =mgc? =myc? = Epy, (10)
E, = mc?, (11)
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0<p<l, (12)
vy=1, (13)

rre B u y — 6e3pa3MepHbIe MapaMeTphl ABIKSHUS Tela,
m, My — CTaTHYECKas U MOJIHAst MacChl Tela,

D, Pr — CTAaTUYECKHI ¥ MOJHBIA UMITYJICHI TEla,

E,, E; — craruyeckas u moyiHasi JHEPTHH TeJa,

V — CKOpOCTb TEna,

C — CKOPOCTh 3JIEKTPOMAarHUTHOTO KBAHTA.

ToHATUS «CTATUYECKAst FHEPT U Tellay, Wi «dHeprus mokos» (E;) B kiaccuueckoii [ He cyiiecTBOBao.

B knaccuueckoil [l He cyliecTBOBaiO MOHSATUM C MPUJIAraTeNIbHBIM «IIOJHBIN»: MOJIHAs Macca, MOJIHBIM UM-
MyJIbC, TTOMHAs dHeprus (Mg, Pz, Ex). O603HaUCHUSIM 3THX TOHATHI TIPUCBOEH HHIEKC «X».

W3 popmyn (5) u (6) ciexyer, uto ais Tena (M # 0) 4ucioBoe 3HAYCHHE TTOTHON Macchl (Miy) CTAHOBUTCS HE-
OrpaHMYEHHBIM IIPH CKOPOCTH Teja, cTpemsineiics k ckopoctu DMK, nosromy Ha Oe3pa3zMepHbIil mapamerp B uis Tena
BBeJIeHO orpanuuenue (12).

B mpemmaraemoii padore gopmyinsr (5)-11) SBISIOTCS MEPBHYHBIMH OTHOIIECHUsIMH AuWHAMUKH Tena B CTO
(KaK aKCHOMaTHYECKOW CTpyKType) min onpeneneHusiMu. OctanpHable Gopmyssl nuaamukn CTO sBisioTcs onpenaerne-
HUSIMU M TEOPEMaMH.

B monpasnene 1.3 Oyzmet mokasano, uro dhopmyinst (5)-(11) cogepxat B cede 1 popmyIrel AuHAMUKH DM KBaHTa.

Il. TEOPEMBI IUHAMMWKHN CTO

11.1. YacTHbprii cayqaii popmya nunamuku CTO: ¢popmyabl KiIaccuyecKoii THHAMHUKY 1JIs1 TeJia, HAXO-
ASAIIErocsi B COCTOSIHUH TOKOS

Ecmu B popmymnax (5)-11) momoxuts = 0, To hopmynst JJ CTO mis tena nepexoast B GopMyJIbl Kiaccude-
ckoii JI Ui Tena, HaXOASIIErocs B COCTOSIHUU IIOKOS:

my = m, (5x)

v=1, (6%)

p=0, (7%)

pPr = mpV = myv = mv = p, (8x)
p = mv, (%9x)

Er =mzc®=mec? =E,, (10%)

E. = mct (11%)

Ipumeuyanue. @opmysbl, HOMEYEHHBIE 3BE€3/10UKOM, B Kjlaccuueckoi [l He BBOJWIIKCK.

11.2. KuneTnueckasi JHeprusi, KHHeTHYECKasi Macca U KHHETUYECKUHl UMMYJbe Teja. MopmyJia CBSI3U
TpeX BUJ0B JHEPTUH, MACCHI M UMITYJIbCA TeJa

Onpenenenne 3. Kunernyeckas sueprus tena (Ey) €cTh pa3HOCTh MEXY €r0 MOJIHOM M CTaTHYECKOM SHEPrH-

MU

E'I-l:: Ez - Ec (14)

®opmyna (14) ects popmyia cBsa3u Tpex Buaos sueprun (Ey, Ex u Ep).
Hoxacrasiss (10) u (11) B (14), moayduM cIeayoIyo HeNouKy GopMyit Ui KuaeTnaeckoit sueprum (Ey):

Ex= Ex — E.= (mgz — m)c?= (y-1)mc? = myc?. (15)

Dopmyiel 111 KoadduieHTa y npy pasIMuHbIX 3HAYSHUIX B IpeicTaBIe bl B Tabiue 2.
B knaccuyeckoif Mmexanuke (B << 1) ucrone3yercst uHast GopMyJia KHHETUUECKOH SHEPTUH Tea:

Ex="1" (16)

MoxHo noka3ats, uyto popmyina (16) cienyer u3 popmyst (15), ecnu B (15) nonoxurs V << C.
3TO 10Ka3aTeNbCTBO NPUBECHO B HIKHEH CTPOKE TaOJIHIIBL 2.
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C nozunwmii I CTO dopmyna (16) sinsiercss npuOIMXKEHHOH, Kak U Apyrue GpopMyisl kiaccuueckoi [, co-
JIeprKallie CTaTHYECKyro Maccy Tena (M). 3aMeTuM, 4TO Macchl HHOTO BHJa B Kilaccuieckoi /| He BBOAMIIOCE.
Omnpenenenne 4. Kunernueckas mMacca tena (My ) eCTh pasHOCTh MEKILY €ro TIOJHOM U CTATHYECKOM MacCaMu:

my = my —m, (17)

B paborax o CTO BMecTo TepMHHA «KHHETHYIECKAash Macca Tela» WHOTJA UCIONB3yeTCS TEPMHUH «IIPHCOCIH-
HEHHas Macca Tela». B mape ¢ mocinenHIM TEPMHHOM «KHHETHUYECKYIO HEPTHUIO TeIa» MOKHO OBLIIO OBl Ha3BATh «IPH-
COEAMHEHHOHN SHEPTUEH Tena», OJHAKO 3TOT TEPMUH HE NCTIONIB3YETCSL.

Teopema 1. Kunernueckas sHeprus Teia paBHa IPOU3BEIECHUIO €M0 KHHETUYECKONM Macchl Ha KBaJpaT CKOPO-
ct OM KBaHTA.

JlokazarenbcTBO — cM. enouky dhopmyn (15).

Dopmyna (17) ectb hopmyna cBsi3u TPEX BUIOB Macchl Tena (Mmy, Mz 1 m).

C yuerom (5) ¢popmyna (17) mpumer Bug

my = mgz —m = m(y-1). (18)

Onpez[e.nemle 5. Kunetnueckuit HUMITYJIbC TEJIa {E}k:] €CTh Pa3sHOCTb MCKAY €TI0 IHOJIHbBIM U CTATUICCKUM HM-
IIyJibCaMu:

P =Pz —Db. (19)

C yuerom (8) u (9) dopmymna (19) nmpumer Bux

P = Pz — P = P(y-1) = mv(y-1) = myv. (20)

11.3. ®@opmyasl quHamukn CTO 1151 31eKTPOMATHITHOTO0 KBAHTa

Ipennonoxmm, uto DMK mMeeT MOCTOSTHHYIO CTaTHIECKYI0 MAcCy H, CIeOBaTeNbHO, sBiseTca @ oObekToM
IO OTIpENIeNCHUIO 1.

YcTaHOBUM, KaKHMH JOJDKHBI OBITH cBoVicTBa DMK mist Toro, uroOsr popmyisr muaamuku CTO st Tena ObI-
Jii OBI CTIpaBeIIMBBIME 1 1151 DMK,

Haiinem npemen kuHeTnueckoi maccel (my) storo @O mpu ckopocTH, cTpemsineiics Kk ckopoctu DMK (c),

o3ysichk popmynamu (18), (6) u (7).

B:E—> 1.
= = = m = 1
EEL—t;nimk = él_t’ni{mz —m) = éli'nimz (1 —m—z) = I_Jlll_t’nimz (1 —;J =
= Jim my (1 - 1-p2) = ms. (21)

U3 comocrasnenus (17) u (21) cenyert, uro crarndeckas macca IMK ( m?r'“':) JIOJDKHA OBITH paBHA HYIIIO:
mI* =m, = 0. (22)

Toxacrasiss (22) B (11), mosyuwm, aro npezaen cratnueckoit aneprian MK (E;) ects nyns. T. e.

E,=10. (23)

U3 (22), (9) u (11) cnenyer, uro Bee cratndeckue napameTpbl IMK (1, pr u E;) pasas nymo.
TToacrapinss (23) B (14), momydnm, 9To nioaHast sueprus DMK paBHA €T0 KHHETHUECKON SHEPTHH

EE = Ek. (24)
Ioacrasinsas (22) B (17), momyunM, uto noiHas Mmacca DMK paBHa ero kunerndeckoit macce. CM. takxe (21).
My = My, (25)

B 06III€M CJIy4dac 1noJiHas Macca DMK (mz) OTJIMYHA OT HYJIA U UMCECT KOHCYHOC YMCIIOBOC 3HAYCHUEC.
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OMK - «be3maccoBblil pusnuecknii 00beKkT (Mn «0e3maccoBasi yacTuLa» [1]) TOJIBKO B CMBICIIE paBEHCTBA
HYJIIO €r0 CTaTUUeCKON Macchl (22).
C yuerom (24), (25) u (20) dopmysnst (8) u (10) aust SMK mpumyT Bua

Pz = MgC= myC = (26)

Er =mgzc® =myc? =E. (27)
W3 (26) u (27) cnenyer

Ep = Ex =pgc = pxe. (28)

Jis DMK cornacuo (25)-(27) mpuiaratenbHbIE ITOTHBIN) U «KHHETHYSCKHUI» JJIS1 MacChl, IMITYJIbCa M dHEp-
THH 3KBUBAJIICHTHBI (MX MOXHO ONyCTHTh). CeoBaTeIbHO, B 0003HAYCHUSX ITHX mapaMeTpoB DMK uHIeKch «X» U
«K» SKBUBAJICHTHBI — X TAK)KE MOYKHO OIYCTUTh.

B 0603HaueHusIX cTaTHueckux mapameTpoB IMK HHICKC «C» COXpaHEH.

[Tocne omyckaHus WHACKCOB B 0003HAYCHHUSIX HecTaTHUecKuX mapameTpoB DMK momydum criemyromme ¢op-

MYJIbIL:
m = =0, (29)
E
p:mc=;, (30)
S -5
E—pc—mc—m. (31)

Takum o6pazom, DMK nmeer ToJIbKO KHHETHYECKHE MEXaHUYECKHE ITapaMeTphl, KOTOphle OJHOBPEMEHHO SIB-
JSTFOTCS ¥ TIOMTHBIMHU — cM. (popmyast (29) — (31).
3ametum, uto dopmysnst (30) u (31) cipaBeIMBLI U ISl CTATHYECKUX MeXaHW4ecKuX napameTpoB OMK (T. e.

Ipu m = m?r"*" = m, = 0). Ilpu aToM cTatnueckue Mexanndeckue napamerpsl DMK oOHymsAI0TCS.

Ipumeuanue. U3 (30) u (31) cnenyer, uro moboi u3 tpex mapamerpos IMK (E. p. m) onpenenser asa apy-

rux napamerpa OMK.
Crenyer oTMeTHTH, uTO hopmyna

E
C

(31.1)

I =

ka

JUIS CBETOBOTO JIyda 3Heprueit E u ummynscom p Obia nomydena Aupu Ilyankape B 1900 roay [5] ¢ ucnons3oBaHnemM
. E
¢dopmynst [xona [ToiinTHHTa P = -
C

T. e. popmymsr quHAMEKH DMK mosiBrimics passiie popmyn [ CTO ams tena.
OHHIITEHH 0BT 3HAKOM C paboToit [5], HO cam momyumn ¢opmyry (31.1) mis DMK B 1906 roxy [4] unbM,

E o
HECXKECIIN HyaHKape, CIIoco6oM. BGJ'II/I‘{I/IHy (_.,) OH Ha3BaJl «MHCPUUCHU H3JITYUCHHUA»: «KU3JIYYCHUC INECPEHOCUT MHEPUHUIO
ol

MEXy U3TYYarOU[MM U TOTJIOMIAOIIUM TetaMu» [3] B cooTBeTcTBUH ¢ hopmyroit (31.1).

[TonyueHHbIe pe3ysIbTaThl HO3BOJISIIOT CHOPMYIHpOBaTh aABa onpeneneHus IMK, kak @ oobexTa.

Omnpenenenne 6.1. DMK 310 @O, cKOPOCTH KOTOPOTO (C) €CTh BETUYHMHA MOCTOSIHHAS, PaBHAsl B BaKyyMe C =
300000 xm/c.

Omnpenenenne 6.2. DMK sto @O, crarndeckas Macca KOTOPOTO paBHA HYJIIO.

C yderoM m3noxenHoro, hopmyist (5)-(11) must Tena, cpaBeuIuBE Takxke U st OM kBanTa. T. e. oHHM crpa-
BeIMBEI 1151 prsmaeckoro oowekra. [Ipu atom popmyast (12) u (13) s DMK npunuMaior Buj

p=1, (32)
N (33)

CrenoBarensHo, Gpopmyisl noapaszena 1.2 taxke cripaBesiMBEI He TOJIBKO JUIs Tena, HO U it D oObexTa.
Crenyer 3ameTutsb, uto B pamkax J| CTO ¢usndeckuiit 00beKT HE MOXKET UMETh CKOPOCTb, OOJIBIITYI0 CKOPOCTH

OMK (c¢).
W3 (17) cnenyet hopmyna, cupaBemnusas 111 © oobexTa

my = m + my. (34)
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U3 (34) cnenyer, uTo 9TH JBa Bujaa GU3MIECKUX OOBEKTOB SBIISIOTCS aHTHIIONAMH, T. €. — @ 00BbeKTaMH C Mmpo-
TUBOTIOJIOKHBIMH CBOHCTBaMH. T€J0 B COCTOSHMM HOKOSI UMEET TOJbKO CTaTHMYECKUE rapameTpbl (KHHETHYECKUe I1a-
paMeTpsl paBHBI HyI0), @ DMK B cOCTOSHMM MOKOS HE CYIIECTBYET M MMEET TOJbKO KMHETHYECKUE MapaMeTpsl (CTa-
trueckue napamerpsl DMK paBHBI Hy110). DTH CyXKACHHS WUTIOCTPUPYIOTCS COAEpKaHUEM TaOJIUIIbI 3.

OMK — nHoit (Hexenu Teno) Bua ® odbekTa, KOTOPOro B Kiaccudeckoi /| He ObLI0.

®opmyiner [I CTO ans nByx BunoB ¢pusuueckux o0bektoB (testo 1 OMK) npeacraBnens! B Tadbnune 4.

11.4. AMnyabcHas Macca M MMITYJIbCHAS JHEPIrus Tesla U GPU3HYECKOro 00beKTa

Omnpenenenue 7. My nbCHO-?KBUBAJICHTHBIN TEIy IEKTPOMArHuTHEIN kBaHT (namee UOT DMK) Ha3wBaeT-
Cs1 TAKOH JIEKTPOMArHUTHBIN KBAHT, UMITYJIbC KOTOPOTO PaBEH IOJHOMY UMITYIIbCY TeEa.

T.e.
H3T 3ME _
P =Pz, (35)
rae p'm MK _ HUMITYIIbC UMITYJIbCHO-9KBUBAJICHTHOTO TEJy 3JI€KTPOMArHUTHOTO KBAHTA,
Pz — MOJHBIH UMITYJIBC TETIA.
Torma dopmynaa maccel (m|{a'r 3”") HUMITYJIbCHO-9KBUBAJICHTHOTO TEIy 3JICKTPOMArHUTHOTO KBaHTA MPHMET
BHUJ

H3T 3MEK
K _P P
mBT3MK — = Bz (36)

c C

Onpez[e.ﬂemle 8. HMHyJ’ILCHaH Macca (ml:l) TCJIa 9TO MacCa UMITYJIbCHO-OKBUBAJICHTHOI'O TCIY 3JICKTpOMAr-

HuTHOro KBanTa (m!'=T ),
T.e.
m, = I:.nl{':'lT 3?":}':. (37)
U3 (36) u (37) cnemyer
my = £ (38)

®opmyna (38) BeIpaxkaeT TeopeMy 2.

Teopema 2. VimnynbcHas Macca Tejla €CTh OTHOIIEHHE €ro MOJHOI0 MUMITYJIbCa K CKOPOCTH (C) dlieKTpoMar-
HHUTHOTO KBaHTA.

C yuerom (5), (7), (8), (35) u (31) dpopmymna (38) mpumeT BH] HETTOYKH

H3T 3MKE,

_ DPz_mgv _ _ _ Pt _ D e _ BT mramk
mp_T_ c _mEE_mYE‘_F_ 2 - 2 =m ) (39)
m, = myp = mgp, (39.1)
rae E'2T 3 _ speprus ummynbcHo-3kBHBaneHTHOTO Ty OM KBaHTa.

Onpenenenus 7 ¥ § MOXHO MPUMEHHUTh U K OM KkBaHTy. IIpn 3TOM BMeCTO TepMHUHA «TEJI0» HEOOXOIUMO HC-
MOJIb30BaTh TEPMHH «3JIEKTPOMATrHUTHBIA KBaHT». Torna HMMIyJIbCHO-3KBHBAJICHTHBIH 3JIEKTPOMAarHUTHOMY KBaHTY
OMK ects OMK, umeroniuii TOT jxe UMIYJbC, uTo U ucxoaubiii ODMK. T. e. 06a DM KBaHTa UIEHTHUYHEI.

CrnenoBarenbHO, onpeneneHust 7 U 8§ MOXHO CHOpMyITUpoBaTh B 0000IIEHHOM BHje: omnpeneneHus 7P0O u
8DO.

Omnpenenenne 7®0. MMy bCHO-9KBUBAJICHTHBIH (PU3NUECKOMY OOBEKTY 3JIEKTPOMAarHUTHBIM KBaHT (1ajee
N3®0 5MK) HazbIBaeTCsl TaKOH JIEKTPOMArHUTHBIN KBAaHT, UMITYJIbC KOTOPOTO PaBEeH IOJIHOMY UMITyJbCy (u3nye-
CKOTO O0BEKTA.

Omnpenenenne 8PO. MmnynscHas Macca (M) GU3MIECKOr0 00BEKTa 3TO MACCa UMITYJIbCHO-3KBHBAJIEHTHOTO
¢u3nIecKOMy 0OBEKTY FMEKTPOMAarHUTHOTO KBAHTA.

Teopema 2 Taxoke mpuMeT 0000meHHbIH Bu: Teopema 2DO.

Teopema 20. NmnynbcHast Macca GU3NUECKOro 0ObEKTa €CTh OTHOLIEHHE €ro MOJIHOTO UMITYJIbca K CKOpO-
CTH (C) JIEKTPOMArHUTHOTO KBaHTA.

Jlnst OM kBanTa (B = 1) u3 (39.1) cnenyer

My = My. (40)
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W3 conocrasnenus (25) u (40) cnexyet, uro ummyibcHas macca DMK (my) pasHa ero nosinoi Macce (koTopas

paBHa kuHeTHYeCKOH). T. e.

mp = my = mg. (41)

Onpenenenne 9PO. Mmmnysbcuas sueprus (Ep) gpusnyeckoro oobexTa, HMEOMIEro UMIYJIbC (P ), 9TO SHEp-
rust (EI{B‘PI} MK

T.e.

) MIMITyJIbCHO-9KBUBAJICHTHOTO (DPHU3HUECKOMY OOBEKTY JIEKTPOMAarHUTHOTO KBAHTA.

E, =EB®03MK —p o = mpc? 42)

Henouka Gopmyit (39) anst umnyabcHO# Macchl @ 00bEKTa IPUMET BUJT

M3dD IMK Enai‘u:\am:

_ Pz _mzv _ _ _Dt _D c_ — 1300 MK
mp = = mgp=myB ="3 = = m : (42.1)

m, = ml{aqr-u ':'IHI'Z, (42.2)

rae unnekc NP0 DMK oTHocHUTCs K mapaMeTpy «UMITYJIbCHO-IKBUBAJIEHTHOTO (PU3MYECKOMY OOBEKTY AJIEKTpOMar-
HUTHOTO KBAaHTa.

YmuoxuB (41) Ha kBagpat ckopoctd DMK, ¢ yuetom (24) u (42) moaydum GopMyiy TOKIECTBEHHOCTH TPEX
BUJI0B 2HEpruiit DMK:

:E:];I = Ek = Ez. (43)

U3 (41) u (43) cnenyert, uto hopmynsl (30) u (31) cipaBeIUBEI sl YKa3aHHBIX TPEX BHIOB SHEPTHH (M Mac-
cel) DMK, a unpexcst (K, p, X) st auHamuveckux napametpoB DMK 5KBHBAIECHTHBI, U KX MOYKHO OIYCTHUTb.

11.5. YuuBepcaapHasi ¢popmyJia MPONOPUHOHAJIBHOCTH YHePrun Gpu3nyeckoro o0beKTa €ro OJHOUMEH-
HOM Macce

B pamkax mpemiaraemoro noustuiinoro ammapara J[ CTO kaxaoMy BUAY Macchl (PU3NYIECKOTO 0OBEKTa COOT-
BETCTBYET CBOW BHJ] SHEPTUH TaK, 4TO (hopMyJia

[ E=mc® | (44)

SIBIISICTCS YHUBEPCAJIBHOW M CIIPAaBEIMBOM AJs J000T0 BHJA SHEPTMH U OJHOMMEHHOro BHAa Macchl @ oObekTa
(Bxmouast OMK): cm. (10), (11), (15) u (42).
Wunekc «*» B (44) MOXXET IPHHUMATH CIIEAYIONTNEe OYKBEHHBIEC 3HAUCHUS:

*=¢C, 2 Kk p. (45)

B o06o3HadeHny SHEpPruM Tesla MHIEKC yKa3blBaeTCs Bcerna. B 0003HaueHnN cTaTn4ecKol Macchl Tella MHAEKC
«c» He yKaspiBaercs (T. e. Iy = m).

st o003HaueHus cratuyeckux napameTpoB DMK (Bce OHUM paBHBI HYIIIO) HHIEKC «C» COXPaHSETCS.

®Dopmyiet (44) u (45) BEIpaXxarT TEOpeMy 3.

Teopema 3. Dueprust puznueckoro o0beKTa IPSIMO MPOTIOPIIHOHATIBHA €r0 OJJHOMMEHHON Macce, Ko duun-
€HTOM TIPONOPLIHOHATIBHOCTH CIIY)KUT KBaapar ckopoctd OMK.

®opmyny (44) MOKHO Ha3bIBaTh (POPMYJION «IIPONOPLUOHAILHOCTHY 3HEprun @ 0OBEKTa ero OJHOMMEHHON
Macce.

CrneactBueM TeopeMBbl 3 sBIsieTcs TeopeMa 4.

Teopema 4. [Ist hopMyIibl, CBA3BIBAIOIEH THOOBIE BUIBI Macc (HU3MUECKOTO 00BEKTa, CYIIECTBYET aHAIOTHY-
Has popMyIia, CBA3BIBAIOIIAS COOTBETCTBYIOIINE UM OJHOMMEHHBIE BHJIBI HEPT U 3TOT0 00BEKTA.

OO6parHast TeopemMa Takxe BepHa.

YuusepcansHas popmyna (44) g pusndecknx 06vexToB (Teno u OMK) npencrasnena B Tabimme 5.

11.6. YauBepcanbHas ¢opMyJia NpONOPUHOHAJBHOCTH MMIYJIbca (pU3MYeCKOro 00beKTa ero 0AHOMMEeH-
HOW Macce Npu PUKCUPOBAHHON CKOPOCTH GU3NYECKOT0 00bEeKTa

B pamxkax npeamaraemoro nonstuiiHoro anmnapata [l CTO kaxnomy Buny Maccsl @O COOTBETCTBYET CBOM BUJ
nmiynsca PO Tak, yTo (hopMylia MPOMOPIMOHAIEHOCTH MMIYNbca (PU3NUECKOr0 00BEKTa OJHOMMEHHOW ero macce
nipu pukcupoBaHHoit ckopoctn PO

p.=m,v (46)
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SIBJISIETCSL YHUBEPCAJIBHOW M CIPaBEUIMBOM JUIsl JIIOOOro BHJAa MMIYJIbCa U OJHOWMEHHOTO BHAa Macchl @ oObexTa
(Bximouast OMK).
WHupexc «» B (46) MOXKET IPUHUMATH CJIEYIOLIE 3HAUCHUS:

* =C, Z’ k. (47)

B 006o3HaueHNHN cTaTH4eCKOW MacChl M CTaTUYECKOTO HMITyJbca Tella MHICKC «C» HE yKasbpiBaeTcs (T. €.
m, =m; p; =p).

Dopmyiet (46) 1 (47) BEIpaXAIOT CIEIYIOUIYIO TEOPEMY.

Teopema 5. mirynse mo00ro Buaa GU3nIecKoro 00beKTa MpsMOo IPOTIOPIIHOHANICH OJHOMMEHHON Macce (u-
3MYECKOTO 00BEKTa MpH (PUKCHPOBAHHON CKOPOCTH (PH3HUECKOro O00BEKTa; KOAI(PQPHUIMEHTOM IIPOIOPIHOHAIEHOCTH
CITY’)KAT (UKCHPOBAaHHAS CKOPOCTH (PU3NIECKOTO OOBEKTA.

®opmyny (46) MOXXKHO Ha3BaTh (POPMYIION MPOMOPHHOHATHHOCTH UMIyiIbca @ 0OBEKTa OAHOMMEHHOW ero
Macce pu GUKCHPOBaHHON ckopocTi @ 00BeKTa.

Jnsa OMK nmeem
m.=0,;p. =0,
Pr = Pz =mgVv = mgWV,
my = My.

Omnyckast HHIEKCHI, ITOIy4nuM equHyto dpopmyiy (30) ms SMK

p = ml:;-,

B KOoTOpoit M — macca DMK, a p — ummynsc DMK (nipuiaratenapHbIC OMYIIEHBI).

Teopemst 3, 4 1 5 TO3BONAIOT COKpATHTH Yncio Gopmyn nuHamuku CTO.

YuusepcansHas Gopmyna (46) miss @ oowvexToB (Teno u DMK) npencrasneHa B Tabmuie 5.

11.7. ®opmyJia KBagpaToB TpexX BHI0B Macchl (MU KBAAPATOB TPeX BHA0B 3HePrun) pu3sn4eckoro 00b-
eKTa

Ucnonw3ys tpu dopmynst I CTO — (5), (6) u (39.1) — MOXKHO MONIYy4HTh claeayroInyo Gopmyny it @ 00b-
eKTa!

mE:-mP:=m . (48)

s BeIBO1a hopMyItnl (48) HaiizeM BBIpaKeHHE
My i mp :. (49)

Hoxcrasus (5) u (39.1) B (49), ¢ yuerom (6) oxydum

1

R, (50)

mp®-mp? = (my)*- (myp)* = mPy?(1 - p) = m?

[IpaByto yacTs BeIpaxeHus (50) MOXKHO ITOJTYYHTh HHAYE:

1

1-p2

mg?-my? = (m + m)- (myB)? = [m+ mly — DJ2-m?y?p? = miy?( — p2) == m? — (1 - B%) . (50))

IloacraBnsass mpaByto dacth (50) BMecTo sieBoii dactu (opmynbl (48), MONyduM SBHOE TOXKIAECCTBO
(mz® = mg?).

1.-_|3={1 - B*) =m?,

mz‘ = mz‘.

CrnenoBarenbHo, hopmyia (48) BepHa.

®dopmyna (48) BeIpaxkaeT TeopeMy 6 0 KBajapaTax Tpex BuaoB macc @O.

Teopema 6. KBagpaT craTiueckoil Macchl (pr3mdeckoro oOBEKTa paBeH Pa3HOCTH KBAJIPaTOB €rO MOJHOU U
HMMITYJIbCHOM Macc.
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®opmyny (48) MOXKHO Takke Ha3BaTh BBIP@KEHHEM TEOPEMBI COXpAaHEHHWs KBajpara cTaTHyeckod maccel @
o0ObeKkTa: KBajpaT cTaTuyeckoit Maccel @ 00beKTa €CTh HHBApUAHT B JIIOOBIX 3TAJIOHHBIX J1a00paTOpHUsX.
YMHOKHB 06¢ gactn hopMyIsl (48) Ha ¢, oTydnM ee aHamor B popme SHEPrHit

Ez™Ep = E.” (51)

®opmyiy (51) MoxxHO Ha3BaTh (HOPMYIION KBAAPATOB TpeX BUIOB SHepruil @ oObekra. DT1a hopMyiia BeIpaka-
eT TeopeMy 7.

Teopema 7. KBampar craTHuecKoi 3HEPTHH (GU3NIECKOTO 00BEKTa paBeH Pa3sHOCTH KBAApaTOB €ro MOJIHOU H
HMMITYJIbCHOM SHEPrUil.

OTy TeopeMy MOKHO Ha3BaThb TEOPEMOM COXpaHEHHMS KBajpaTa craTudeckod sHeprum @ oObekTa: KBaapar
cratndeckoii sHeprun @ 0OBEKTa eCTh HHBAPUAHT B JIIOOBIX 3TAIOHHBIX JIAOOPAaTOPHSIX.

C yuetom (42) popmyna (51) npumeT BHI

mylc? — prlci=mict, (52)

nim

mgZc? + (ipzc)? =mic?. (52.1)

®opmyny (52.1) Ha3BIBAIOT BBIPAKCHHEM 3aKOHA COXPAHCHUS UIMHBI YETHIPEXMEPHOTO BEKTOpa SHEPTHH-
umnyibca @ 00beKTa B JIFOOBIX ITAIOHHBIX JTAOOPATOPHSIX. 31€Ch 3TOT 3aKOH (52) SBISIETCS TCOPEMOii.
Dopmynam (48) u (51) MOXKHO NPHUIATH U TAKOH BHUJ, BEIpaXarOUIUil TeopeMsl 8 1 9:

m? + mp* =mg? (53)

E.+E,"=Eg”. (54)

Teopema 8. CymMMa KBaapaTOB MacChl IOKOS 1 UMIYJIBCHOHM Macchl @ 00beKTa paBHA KBAJIPaTy €ro IOJTHOH
MaccChl.

Teopema 9. CymMMa KBaapaTOB HEPIHHU MOKOSI M UMITYyJIbCHOW 3Heprun @ o0beKTa paBHa KBaApaTy €ro Ioj-
HOM 3Hepruu.

C yuerom (42) u (42.2) dopmynst (53) u (54) mpumyT Buf

m? + I:':I,II{BII:'I} Br{l(:]: - mE: 7 (55)

EE: + I:EHB‘PG ar":l'::]: — EE z (56)

®opmyis (55) u (56) Beipaxarot TeopeMsr 10 u 11.

Teopema 10. Cymma KBapaTOB MAacChl MOKOsI (PU3HUECKOT0 OOBEKTA U MACCHI MMITYJIbCHO-3KBHBAJIEHTHOTO
¢busnyeckoMy 00BEKTY AJIEKTPOMArHUTHOTO KBaHTA paBHA KBa/IPaTy MOJHOW Macchl PU3NUECKOTO 00BEKTa.

Teopema 11. Cymma KBaapaTOB JHEPrHMHM IMOKOS (PHU3UYECKOTO OOBCKTa W OJHEPTrHH HMITYJIbCHO-
SKBUBAJICHTHOTO (PU3NUECKOMY OOBEKTY DJIEKTPOMArHUTHOIO KBAHTA paBHA KBAJPAaTy MOJHOW dHEPrHuH (HU3MYECKOTO
oObekTa.

11.8. YacTHble caydyan (opMyJibl KBaIPaToB TPeX BUAOB Macchl (MM KBAJPaTOB TPeX BHAOB JHEPTHH)
¢pusnyeckoro odbexkTa

®dopmyna (48) u ee pasnoBugHOCTH (51)-(56) cnpaBemmuBsl as @ oObekTa 0O0ro Buaa, BKiIrodas DMK u
TEJI0, HaXo/sIIeecs B COCTOSIHUM MOKOs. PaccMoTpyM dacTHbIe cirydan (Gopmyiist (48).

Tax, nonarast 8 (48) m=0, a B (51) E; =0, nonyuum yxe monydeHHsle Boitie popmyisl miss DMK:

My = mp,
Ez = EP'

IMonmaras B (48) HyneBoe 3HAYEHHE MMITYIHCHOM MAcChl Teja, HAXOIAMErOCs B COCTOSIHUM Mokos (my = 0),

noyuum opmyiy (5K) MOJTHOM (PaBHOW CTATHYECKOM) MACChI TeJa, HAXO/IAIIErocs B cOCTOSTHUU mokost (V = 0):

My = I,
CienoBatenbHO, JUIs TIOJTHOM SHEPTUH Tejla, HaXOASIIErocs B COCTOSIHUY OKOs, iMeeM (popMyiy (9%):

27



ISSN 2308-4804. Science and world. 2015. Ne 10 (26). Vol. I.

Er =E, = mc*.

[okaxeM, 4TO TpH MaNBIX cKopocTsxX (V << C, B << 1) u3 dopmyxsl (51) crnexyer GpopMmyia KHHETHIECKOU

U3 (51) cnenyet
Ez®-E. =E;",
(Ex —E.)(Ep + EJ = (E.vB)*,
E.(2E. + E) = E .2 (yp)2. (57)

9Hepruu Tena kimaccudeckoit [ (16).

Ipu B << 1 umeem
Ep == E, (58)
y=1. (59)
C yuerom (58) u (59) 3 (57) cnenyer popmymna (16).
2ExE, = E,*B?,
B v E L wme? =20 (16)

11.9. 3akon coxpaHeHUs MOJHOI 3Hepruu (M MOJHONH Macchl) cMcTeMbl (pusndeckux 0obekToB B CTO.

Ces3b 1e()eKTOB CTATHYECKOH H KHHETHYECKOI MacC CUCTeMBI (PU3NYECKHX 00 HEKTOB
Omnpenenenne 10. CuctemMoil pU3HUSCKUX 00BEKTOB HA3BIBACTCS MHOXKECTBO (HU3UUCCKUX OOBEKTOB, H30JIH-

POBAHHLIX OT B3aI/IMOZ[€I>'ICTBI/IH C (I)I/I3I/I‘IeCKI/IMI/I O6’LeKTaMI/I, HC NMPUHAAJICI)KAITNUMHU MHOKCCTBY.

T. e. pusnueckne 00BEKTH CHCTEMBI B3aUMOICHCTBYIOT TOJIBKO IPYT C APYTOM.
Yacto Takyto cucteMy @ OOBEKTOB Ha3bIBAIOT «3aMKHYTOH» WIH «M30JMPOBAHHOW». DTH NpuiaraTeIbHbIC

34€Chb HC UCHIOJIB3YIOTCA.

Omnpenenenune 11. [TomHO# »HEprueit cucteMbl GU3NIECKUX OOBEKTOB HA3BIBACTCS CyMMa ITOJHBIX SHEPTHMA
B pamkax CTO cuutaercs cripaBeuinBbiM 3akoH coxpanenust (3CIID) nonuoit sHepruu (Ef) cucremsr @ 00b-

¢bu3HIEecKnX 0OBEKTOB CHCTEMBI.
exToB (nanee 3CIID), KOTOPHIt MOXKHO CYUTATh ocTynaToM (akcuomoii) CTO.
Hocryaar 3. 3akoH coXpaHeHHs NOJHOM dHepruu cucremMbl pusndeckux 00bexToB (3CIII).
3CIID. [NomHas 3HEPTUs CHCTEMBI (U3NIECKAX OOBEKTOB JI0 B3aMMOACHCTBUS paBHA IOJIHOM SHEPTHH STOU
CHCTEMBI [I0CJIE B3aMMOICHCTBHS.
T.e.
Efp = Efs. (60)
DTOT 3aKOH — €CTh IPOSBIICHHUE 3aKOHA COXPAHEHHS YHEPTHHU B (PU3MKeE.
OH npenmonaraercs BEpHbIM IIpH JFOOBIX TpeoOpa3oBaHusaX cucreMbl @ 0OBEKTOB CHCTEMBI B Pe3yJIbTaTe X

B3aMMOJICHCTBHS, BKIIFOUYAsI CHCTEMBI, cosepkamnue HecTabmipHeId @O. [Ipumepsr 1-4 npuBeneHBI HIKE.

OunamTeiH He chopmymuposan 3CIID B kauecTBe mocTynaTa, HO OH (PaKTHYSCKH UM TOJIb30Bajcs [2].
U3 (60) cienyet hopmyna (61), koTopas Taxxke Beipaxaet 3CIID (B TepMuHax NeeKTOB IHEPTUIA).
(61)

J':llEE: = EE:E‘ _EIEL: EI.

®opmyna (61) Berpaxaer Teopemy 12 — TOIID.

Teopema 12TOAIID — TeopeMa 06 oTCyTCTBUM JeeKTa MOJTHONH IHEPTUU cHUCTeMbl (PU3NUYECKUX 00beK-
TOB. [IeeKT MOIHOM 3HEPTHH CUCTEMBI (PU3NIECKUX OOBEKTOB PABEH HYIIIO.

C yuetom (14) u3 (61) cnemyeT, uTo ISl CUCTEMBbI (PU3MUECKUX OOBEKTOB, cojeprxaiel HecTabuimbHbI DO
WIN aHHUTWISIUOHHYIO Tapy cTabuibHbIX @ 00BEKTOB, MOXKET UMETh MECTO JIe)eKT CTATUYECKON SHEPTUH CUCTEMBI,

(62)

CBSI3aHHBIN C JEPEKTOM KHHETUYECKOH YHEPTHU CHCTEMBI (POPMYIIOi
AEZ+ AE;=AEf =10.

®dopmyna (62) ects pazHOBUAHOCTE hopmyi (60) u (61), Beipaxaromast 3CI1D cuctemsl puzndeckux 0OBEKTOB (B
TepMHUHAX Ae(EKTOB CTATHIECKUX U KWHETUYECKHUX SHEPT Ui M BCET/Ia PaBHOTO HYIIO Je(heKTa MOJTHOM SHEPT U CHCTEMBI).

®dopmyna (62) anagornaHa GopMyiie, BRIPAXKAIOIIEH 3aKOH COXPAHEHHS MTOJTHOM dHepTruH (TIOTSHIMAIbHON 1 KHHE-
THYECKON) CHCTeMBI B Kiaccrdeckoit J1. 3amena TepmuHa «crtatndeckas sHeprusi PO» («ueprus nokoss @O») Ha TEPMUH

«BHYTPCHHAS NOTCHIUAJIbHAA SHEPTUsd ®O» He BEI30BET HCZI0YMCHUS, HO B pa60Te TaKas 3aMCHa HE UCIIOJIb3YCTCS.
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U3 (62) cnenyet

AES= —AEL. (63)

Omnpenenenue 12. MI3MeHeHne cTaTHUECKON SHEPTHH CUCTEMBI (PU3NIECKUX 00BEKTOB (B pe3yiIbTaTe B3auMO-
JEeHCTBUS (PU3MUECKUX OOBEKTOB CHCTEMBI) Ha3BIBACTCS JEPEKTOM CTATHUECKON SHEPTHH CHCTEMBL.

Omnpenenenue 13. VI3MeHeHNe KHHETHYECKONH YHEPTUN CHCTEMBI (PH3MUECKUX OOBEKTOB (B pe3yibTaTe B3au-
MOJIeHCTBHS (PU3NIECKUX OOBEKTOB CHCTEMBI) HAa3bIBACTCS 1e(PEKTOM KHHETUIECKON SHEPTHH CHCTEMBIL.

Jus cuctemsr @ 00BpexTOB B hopmye (14) HEOOXOIMMO TTOIOKUTH:

Ek:E = EE],U ;EZZEEZEEIi;EC:Egz EE:i. (64)

e

31eck CUMBOJI CYMMHUpPOBaHUs (L) 03Ha4aeT CyMMHPOBAaHUE OJHOMMEHHBIX dHepruid @ oObEKTOB CUCTEMBI, a
BEPXHUI HHIIEKC «C» 03HAYaEeT IapaMeTp, OTHocsAIuiics K cucteMe @ 00beKTOB.

C yuerom onpenenennii 12 u 13 popmymna (63) Beipakaer reopemy 13TCD.

Teopema 13TC/IJ — Teopema 0 cBfI3U Ae(PeKTOB CTATHYECKOIN U KHHETUYECKOI dHepruil cucrembl ¢u-
3MYeCKHX 00BbeKTOB. [3MeHeHNe CTaTHYECKOW SHEPTUU CUCTEMBI (PU3NYECKHX OOBEKTOB PABHO M3MEHEHUIO KHMHETH-
YECKOM SHEPruu CUCTEMBI, B3TOM CO 3HAKOM MHHYC.

JloxaxeM cripaBeaTUBOCTE POpMyITHI (63) ipy B3aUMOACHCTBUN (PU3UMIECKUX OOBEKTOB.

Ef, = E£,. (65)
Ef, = En+ Eg,. (66)
Ef; =Eg + Ep,. (67)

NHanekcer:

0 — oTHOCHTCS K TapaMeTpaM CHCTEMBI (PHU3UIECKUX OOBEKTOB 10 B3aNMOACHCTBHS,

1 — OTHOCHTCS K MapaMeTpaM CHCTEMbI (PU3HUECKUX 0OBEKTOB MOCIIE B3aHMOACUCTRBHSL.

3nak &4 o3HayaeT PasHOCTH OJHOPOIHBIX (PUBUYECKHX MAPAMETPOB CUCTEMBI: OT YMCIOBOTO 3HAYEHHUs (DH3HUIECKOTO
TlapamMeTpa CHCTEMBI 10 B3aNMOJICHCTBIS BEIMUTACTCS YHCIIOBOE 3HAUCHHE 3TOTO ITApaMeTpa CUCTEMEI TIOCIIe B3aUMOICHCTBHSL.

oncrasiss (66) u (67) B (65), momydnm

AEf=EL —Ef = —Ef, + Ef, = —(E5, —EL) = —AEL

AEE= —AEL,

4TO U Tp€6OBa.]'IOCL J0Ka3aThb.

B cuny yauBepcansHOCTH popmyist (44) u3 3CIIC (60) cienyet Teopema 14TCIIM, u ee crnencTBue — Teope-
Mma 14TCJIM.

Teopema 14TCIIM — TeopemMa 0 coXpaHeHMHM MOJIHOMH Macchl cucTeMbl (pusuyecknx odbekToB. [TomHas
Macca CUCTeMbl (PU3NYECKUX OOBEKTOB JIO B3aUMOJICHCTBHS PaBHA MOJHOW Macce CUCTEMBI I0CIIe B3aUMOICHCTBHSI.

mip = m§,. (68)

U3 (68) cnenyet

Am® = —Amg. (69)

B tepmunax nedexros macc popmyia (69) seipakaer Teopemy 14TCAM.

Teopema 14TC/IM — Teopema 0 cBsA3U NeeKTOB CTATHYECKOH U KHHETHYECKOH Macce cucTeMbl Gu3nye-
CKHX 00BbeKTOB. JledekT ctarnueckoil Macchl cMCTEMbl (PU3MYECKUX OOBEKTOB pPaBeH Ne(EeKTy ee KHHETHYeCKOW Mac-
CBI, B3SITOMY CO 3HAKOM MHUHYC.

B wacTHOCTH, M3 paBEHCTBA HYJIIO JIe)eKTa KHHETHYECKUX MacC

Amg = (70)
u3 (69) cinemyer paBeHCTBO HyIIO Ae(eKTa CTaTHIECKHX MACC

Am® = 0, (71)
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Taxum o6pa3om, nokasaHa Teopema 15.
Teopema 15. Eciin 1eeKT KHHETHYECKOH MacChl CHCTeMbI (pU3HUECKUX 00BeKTOB paBeH Hyio (Amy = 0), To

neeKT CTaTHYECKOi MacChl CHCTEMBI Takske paBeH Hystro (Am® = 0),

O6parHas TeopeMa (Teopema 16) Takke BepHa.

Teopema 16. Eciiu neheKT cTaTHueckoii Macchl cucTeMbl (pU3HUECKUX 00bekToB paeH Hymo (Am® = 0), To
ne(eKT KNHETHIECKO MacChl CHCTEMBI TakKe paBeH Hymo (Amy = 0).

Ipumep 1. ITycth nBa cTabmibHBIX @ 00BEKTa B3aUMOJICHCTBYIOT TOJIBKO JAPYT C IPYTOM, T.C. 00pa3yroT CUCTEMY
nByx Tel. [IpeanonoxuM, 4To craTHdeckas Macca KaXJIoro Tena 10 B3auMOAEHCTBHA paBHA €ro CTaTHYECKOM Macce mocie
B3auMoAeHCTBUS. JloKaKkeM, UTO JUI TAKOM CUCTEMBI BBIIIOJIHAETCS 3aKOH COXPAaHEHUS €€ KUHETUIECKON SHEPTUU.

Jloka3zaTesibcTBO. B naHHOM mprmepe U3 TOro, YTo CTaTUUECKas Macca KaykIoro Tea 10 B3anMOJCHCTBHS paBHA
CTaTHYECKOH Macce Tocie B3anMOICHCTBISA, CICAYET, 9To JIeheKT CTATHYECKOH Macchl CHCTEMBI paBeH Hymo. Torma Ha oc-
HOBaHUH TeopeMsbI 16 nedexT KuHeTHIeckol Macchl CHCTEMBI Takke paBeH Hyiro (70). B cumy yHuBepcambHOCTH QOpMYITHI
(44) m3 (70) caemyeT paBeHCTBO HYIIIO JehekTa KHHETHIECKON SHEPTHH CHCTEMBI (72), 9To 1 TpeboBaJoch JoKa3aTh. T. €.

AEE= 0. (72)

B wactHOCTH, opmyra (72) BeIpaskacT U3BECTHBIM B paMKax KiacCHYeckoi [ 3aKOH COXpaHCHUS KUHETHUYE-
CKOW 3HEPTUH CHUCTEMBI IBYX TEJ IIPH MX YIPYrOM B3aUMOAEHCTBUH, KOTOPBIH 37€Ch SBISIETCS JJOKa3aHHOW TEOPEMOH.

IIpumep 2. AHHUTHISAIMA NAPbI <«3JEKTPOH — MO3UTPOH.

Omnueckue 0OBEKTH (Tena), 00pa3yIoIne CHCTEMY 10 UX B3aUMOJICHCTBUS, HHBIE, HEXKENN (PU3NIECKHAE 00b-
€KTbI 3TOH X&Ke CHCTeMBI — OM KBaHTHI, 00pa3yIoIuecs Iocie B3auMOACHCTBHUS NCXOJHOM Maphl Tel.

[Ipy aHHUTWIIALNK TTAPBI SIEKTPOH-TIO3UTPOH MPOUCXOANT Ae(HEKT CTATHIECKOH Macchl (M CTAaTHIECKON HEp-
ruH) 37O cucteMbl. OH paBeH CyMMe Macc 3JIEKTpOHa (€7) M O3UTpOoHa (€%) M COCTABIISET ABE MacChl 3JIEKTPOHa (2m).
HauanpHoe 1 KOHEYHOE COCTOSHHSI CUCTEMBI BBIP@XKAIOTCS Clienytoueld popMyIioii:

ete =y+y. (73)

B pesynbTaTe Takoro B3auMOACHCTBHUS 3JIEKTPOHA € TIO3UTPOHOM POXKIaeTcs IBa «3epKaIbHBIX» DM KBaHTa (MMe-
IOIIUX OJMHAKOBYIO SHEPTHIO) CyMMapHOH KMHETHIECKOW Maccoi (2mar""‘ ), PaBHOHM cyMMe (CTaTHUECKHX) Macc 3JIeKTPOHA

u no3utpona (2m). T. e. kuHeTHYecKast (UITH TOJTHAST) Macca Kax0oro DM KBaHTa paBHA CTATHYECKOM Macce AeKTpoHa (M):

mar-:l-: - m%r{}{ = m.

B stom sBrennn coriacHo teopeme 14TC/AM medekT craTHueckoil MacChl CHCTEMBI (PU3UUECKUX OOBEKTOB
(10 B3aMMOEWUCTBUS ITO INEKTPOH M MO3UTPOH, a MOCHe B3aUMOJEHCTBUS 3T0 ABa DM kBaHTa) coctasisieT +100 %.
JedexT cymMmMapHO#l KWHETHUECKOH Macchl cocTaBisieT «MuHyc» 100 % (69).

B manHOM citydae mpou30IIo IpeoOpa3oBaHue HauadbHOM CTaTHYECKON MAaCChl CHCTEMBI — Maphl 3apsKEHHBIX
yacTull (3JIEKTPOHA U MO3UTPOHA) — B KHHETHUYECKYIO (MJIM MOJIHYI0) Maccy napbl DM KBaHTOB, 00pa3yIOLIMXCS T1OCIe
B3aumoeiictBus. [lockonbky @ 00bEKTHI B3aUMOJICHCTBOBAIN TOJIBKO APYT C APYTOM, TO CHCTeMa (pU3n4ecKux o0beK-
TOB Ta )K€ caMasi, HO «3epKaJibHbIe» Mapbl @ 00BEKTOB 70 U MOCIIe B3aNMOACHCTBHS HHBIE.

Mpumep 3. Ipu m3iryuennn atomoMm M KBaHTa TPOUCXOINT TMOJIOKHUTEIBHBIA Ae(PEKT CTaTHIEeCKOH Macchl (1
CTaTHYECKOI SHEPTUH) CUCTEMBI M OTPUIATENHHBINA 1e(eKT KWHETHUECKOI MacChl (M KHHETHYECKOH SHEPTHH) CHCTEMBI.

Ipumep 4. [Ipu mornomernu atTomoM DM KBaHTa MPOUCXOIHUT OTPUIATETBHBIN Ne(EeKT CTAaTHIeCKOW Macchl (1
CTaTUUYECKOI SHEPTHUH) CHCTEMBI H TTOJIOKUTEIBHBIHN 1e(EeKT KNHETHIeCcKOH Macchl (M KHHETHIECKON SHEPTHN) CUCTEMBL.

ITpumeps! 2-4 OKa3BIBAIOT, YTO TOJIOKUTENBHBIN Ae(EKT CTATHIECKOH Macchl JIEKTPOANHAMUYECKON CHCTe-
MBI CBSI3aH C W3JIydeHHeM €0 OM KBaHTOB; CTaTHUYECKasi Macca aToMa He €CTh KOHCTaHTa — aTOM SIBJISICTCS HECTAOMIIb-
HBIM @ 00BEKTOM.

Takum 00pa3zoMm, B paCCMOTPEHHBIX mpuMepax Gopmyna (69) BepaxkaeT Qu3UUeCcKHii CMBICHT NedeKTa CTaTH-
YEeCKOH MacChl CHCTEMBI (PU3NIECKUX OOBEKTOB.

Ecmu B3aumonetictBue @ 00bEKTOB CUCTEMBI MPOU3OIILIO, TO OHO JOJDKHO YIOBIETBOPATH (hopmyite (69). Bo-
IIPOC O BO3MOYKHOCTH OCYIIECTBICHUS TOTO MIIF HHOT'O B3aUMOJIEHCTBUS TpeOyeT JOMOTHUTEIEHOTO UCCIIETOBAHHS.

WzBecren eme oxun PO, anst kotoporo Gopmyity (21) MOXKHO cUMTaTh CpaBeUIMBOI. D10 — HelTpuHo. Cre-
JIOBaTENBHO, SIBJICHUS B CHCTEMaX, CBSI3aHHbIE C HAIMYMEM HEHTPUHO, TAK)KE JJOJDKHBI yIOBIETBOPATEL opmyite (69).

Hosatopckue cyxxnenus [ CTO DiiHmreliHa TaKOBBI:

«Ecnu Teno otaet sHepruio E B BUJIE H3TydeHns, TO €ero Macca yMeHbIaeTcs Ha Benmuuny B/c?y [3];

«Macca Tena ecTb Mepa cojepKalleiics B HeM sHeprumn» [3];

«xaxioi sHepruu E cootBercTBYyeT nnepuus E/c?» [4].

DWHIITEWHOM OBLTO OTMEUEHO, 4TO Je(eKT CTATHIECKOW MacChl HECTAOMILHOTO Tella «HE 3aBUCHT OT TPHUPO-
161 Tenay [3].

Orot nedext omnpexaerneH nmpupoaoir OM KBaHTa, BeIpakeHHOH dopmynoii (31.1), u o3Hagaet, uto MK umeer
maccy M = E/c? (N0JIHYy10, KUHETHYECKYIO, HMITYJbCHYIO — BCE OHM 3KBUBAJIEHTHBI JPYT APYTY), HA BEJIUYUHY KOTOPO
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yMeHbIIaeTcs cTaTHyeckast Macca HectabmibHoro @ oobekra, m3nmyuusniero OMK.
OTH U Ipyrue HOBaTOPCKHE CY)KICHUS DWHINTEHHA, BRIpa)KEHHBIE TEPMUHAMHU (DOPMHUPOBABILETOCS B TO BPEMS
(1905 rox) nonsruitHoro annapara quaamuku CTO, seisrores cinenctusiMu Gopmyst quaamuku CTO.

3akia4yenue

IpemnoskeHHbIii B paboTe OoJice MOTHBIN MOHATHIHBIN anmapar auHamuku CTO mo3Boaun chopMymupoBathb
teopemsl auHaMuku CTO B Gopme, nmpuroHoit 1uist pusudeckoro o0bekTa (Tesa U AIeKTPOMarHiTHOTO KBaHTA), TOKa-
3aTh CBA3M MeXIy hopmynamu quHaMuku CTO mis Tena ¥ 3JeKTPOMarHATHOTO KBaHTa. DTO MO3BOIHIIO CAENATh (op-
Myl auHAMUKH CTO Gotee TOCTYIHBIMHA AJIS1 BOCHPUSATHS 00YJafOIIIMUCS.

Tabnuya 1

COOTBETCTBUS MOHATUI 1 OBO3HAUYEHWI BEJIWYWH
JUHAMUKHA TEOPUHA OTHOCHUTEJIBHOCTH (CTO):
KIIACCUYECKAS MEXAHUKA — OBIIEINNPUHATBIE B CTO — ITPEJJIAT'AEMBIE U151 CTO

HounsTue O0o03HauyeHust O0o3HayeHust Oo6o03nayenus CTO [pumevanus
(Yxa3zaHbl npeJia- | KJIACCHYeCKOil CTO (o6u1e- (mpeanaraembie)
raemMble HAMMEHO- MeXaHHKH NPHHSATHIE)
BaHHs, (o0wenpuHs-
Kypcug — oouje- Thble)
npunamole HauMe-
HOBAHU)
Ne 1. 2. 3. 4. 5.
n/
n
1. JHeprus MnoJHasi [TonsTue u ero E=mc’= Ez=mzl:: =E.+Ey B knaccuueckoil MexaHUKe 3TOro
o0o03HaueHUe Ep+ Ey NOHATHUS (M 0003HAaUEHHUS) HE
OTCYTCTBYIOT CYILECTBOBAJIO.
st 0003HAYECHHUS TIOHATHUS
MPeUIAraeTcst HHAEKC «X».
2. | Dneprus cratude- | IlonsaTne nero Ep = mnc: E. = mc” B knaccuueckoli MexaHHMKe 3TOro
cKasl, o0o03HaueHUe NOHATHUS (M 0003HaUYEHHUS) HE
(3Hepzus nokos). OTCYTCTBYIOT CYIIECTBOBAJIO.
Jlnst 0003HAYEHUST TIOHATHUS
MIPEATAraeTCst HHAEKC «C».
3. | DHeprusi KHHeTH- = ”'i""‘ Ey = ) By = Eg— E, mv= B CTO Qopmyna Ey ~ g - npu-
yeckas (mpuco- < L c 2 <
e HHEeHHAsT) o 2 OJIMKEeHHAS.
4. | DHeprusi AUMIY.JIb- [TonsTue u ero [TonsTHe u ero Ep=pzc= mPl:: [Ipennaraercs 3To NOHATHE BBE-
cHast 0003HaueHNe 0003HaueHNe cru B CTO.
OTCYTCTBYIOT OTCYTCTBYIOT
5. Macca nosinas IonsTne u ero m My B kmaccuueckoi MexaHHKe 3TOTO
o0o3HaYeHNE TOHATHS (1 0003HAYEHHS) HE
OTCYTCTBYIOT CYIIECTBOBAJIO.
Jlnst 0003HAYEHUST TIOHATHS
IIPeJIaraeTcsi HHACKC «X».
6. Macca cratnye- m my, m s 0003HaYEHNS HOHATHUS
CcKasi, Macca HpezIaraeTcss MHAEKC «C», KOTo-
(macca noxosn) PBIH TI0 YMOTYAHHUIO OITyCKaeTCs.
7. Macca KuHeTHYe- Ilonsarue u ero [lonsitue u ero ny, =My —m= : [Ipennaraercs 3T0 NOHATHE BBE-
ckast (mpucoenn- 00o3HaueHne 0003HaueHne £ cru B CTO.
HeHHas1) OTCYTCTBYIOT OTCYTCTBYIOT
8. Macca ummyJibc- ITonstue u ero | IlonaTue u ero — Pz _PBzf_ ﬂ = IIpennaraercs 5To MOHATHE BBE-
Hasi 0603HaYeHHE 0603HaYeHHE e i ©oor cru B CTO.
OTCYTCTBYIOT OTCYTCTBYIOT = Eﬁ% =mgp = myp
9. Teopema o cBA3M [lonsTHe u ero A = — ﬁ_E'E" = Am® = —AmE = B CTO Tteopema e chopmyn-
neeKToB cTaTH- 0003HaueHIEe b=t ct - ~ | posana st cucteMsl @ 00BEK-
YecKoii U KHHETH- OTCYTCTBYIOT AES TOB.
Yyeckoif Macc cu- =Tz B [3] paccmoTpeH ee 4acTHBII
creMbl (pusuye- ciyd4ait: yMeHblueHue (Ha Aty )
CKHX 00beKTOB CTaTHYECKOH MacChl Tella ocie
(®0) H3JTy4EeHUs UM JIBYX TUIOCKUX
CBETOBBIX BOJH B IIPOTHBOIIO-
JIOXKHBIX HAIIPaBJICHUSIX SHEPTHU-
eit E/2 (s kX0 U3 HUX).
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Tabauya 2
®OPMYVYJIBI AJIS1 KOOOPDPUIIUEHTA | v = 'li_ﬁ-’- = L = [IPHU PA3JIMYHBIX 3HAYEHUSX | B = E
L \:- 1 _:_2
PU3NYECKHM OB BEKT Ipumeuanus
Teao 9MK
1 2 3
OoaacTb npu- CocrosiHHe CKopoCTb Mana: OOmwuii ciy- v=C B pamkax CTO uncrnoBbIx 3Haye-
MeHeHuUsl (op- HOKOSI: v<<c (B<<I) Yai: B=1) Huil > 1 OBITH HE MOXKET.
MYJIbI v=0 (B=0; ve(B<1;y>
y=1) _ _
DopmyJia nis y=1 y=1+ [ 1+ = B pamxax CTO ckopocts mo6oro
ko3¢ duunenta z c* ¢usnueckoro oowvekra (PO) He
Y MOKET MPEBHIIIAaTh CKOPOCTH
OMK (c).
BriBoa ¢op- y= LR Y= Y= Y —© Ipum v<<c (B << 1) umeem:
MYJI LIS KO- v L= = w | =2 ( dm1+E 1B ¥
JI-FF [t J-FE | e ¥ 2 T It
3¢punuenTa y AL JImZ | ==0)
n - Y Torna i
= T = ~ Ek: Es-Ec = (m_z —m)l:‘ =
([1—-=— - z T
=me(y-1) & me? - o= T
1+
2e?
Tabnuya 3
CPABHUTEJIBHBIE XAPAKTEPUCTHUKHN TAPAMETPOB TEJIA
B COCTOSSHHUHA IMTOKOS U SJIEKTPOMATI'HUTHOI'O KBAHTA
Duznyeckuii napametp pu- OMB3NYECKNN OB BEKT Mpumeyanust
3MYECKOro 00beKTa Te10 B COCTOS- MK
HHMH NOKOSI
- - T
Ckopocts @O v=0 v=C B= ; y= — Ty = my
B= E p=0 p=1 B — 6e3pa3mepHbIii mapameTp
v= 11 = vy=1 Yy — © Y — 6e3pa3MepHBIi TapameTp
m = :_ £0 M= £=qg 1. B 0603HAYEHIH CTATHYECKOH
2 ]

CraTnyeckasi Mmacca (Macca
TOKOs1), Macca, M

Macchl TeJla MHJIEKC «C» OITYILEH, B
0003HAYCHHSAX CTATHICCKON MACChI
OMK HHJIEKC «C» COXpaHEH.

Macca knHeTHYeCKas, ), ,
Iy, = My-m

my =my-m=0

2. B 0003Hauennax Bcex BUIOB
Macc, UMITYJTECOB 1 3Hepruit OMK
(KpoMe CTaTHYEeCKHX) HHIEKCHI

OIYIICHBI.

my =m= :—‘ mp=my =mpy=m=_ Craruueckas macca OMK paBna
Macca nosnas, iy =m-+my, Hymo (111;=0). OcTanbHbIE BUIBI
macc OMK >KBHBaJICHTHBI.
Hmnyibe craTnieckuii (Mo- p=mv=0 pe=m.c=0 B 0603HaueHNH CTATHYECKOTO M-
AyJib), MyJIbCa TeNa HHIEKC «C» OIYIIEH, B
p=mv 0003HAYEHHSIX CTATUIECKOTO HM-
mynbsca OMK HHAEKC «C» COXpaHEeH.
HMmnynbe KuHeTHYecKuii py = myv =0 Pk = MyC = MpC=mye = mc = % B 06o03HayeHusAX BCeX BUIOB HM-
(Monyab), mynsca OMK (kpoMe cTaTHdecKkoro
p =myV =p HMITyJIbCa) HHIEKCHI OIMyIIEHBI.
Nmmynbe monueiid (Monysas) | Pz =p+pp =0 | pp=mpC=myC =myC= mc= Cwm. mpumeyanns 1 u 2.
Pz = mg¥ = myv=py _EB_ p
C
CraTHyecKasi JHeprus, Ec=mc? Ec=m,c?=0 Craruueckas sneprus DMK pasna

E.=mc?

HyJ0 (Ec=0).
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Oxonuanue mabauywl 3

PDuzuyeckuii napamerp ¢u-
3M4€CKOro 00beKTa

OU3NYECKHUN OBBEKT

IIpumeyanus

Teso B cocTosi- 9MK
HHHU NIOKOsI
Kunernyeckas sHeprus, E=Ez-Ec=0 Ey=Ep=E:x Cratuueckas sHeprus DMK pasna
Ey= Ex-Ec = mc?(y-1) Hymo (Ec=0). OctansHbIe BHIBI
sHeprur DMK sKBHUBaJICHTHBI.
JHeprusi noJHasi, Es= Ec= mc? Ez=Eg= E;=E=m c?, Cratuyeckas macca DMK paBHa

Ey= Ec+Ej= mpec® = myc?

Ec:m:CZ:O .

Hymo. OcTanbHbIe BUABI Macc
DMK >KBHMBaJICHTHBI.

Tabauya 4

MOHATHUMHBIN ATIMAPAT IMHAMMKM CIIEIIMAJIbHOM TEOPUHU OTHOCHUTEJBLHOCTH

®HU3HWYECKUI OFBEKT (PO) Ipumeyanust
Teno 9MK
1 2 3
O6aactb npu- | Cocrosnue CxopocTs Maja: OO6muii ciydaii: v=C =z y:;_ :
MeHeHust TIOKOS: v<<c (B<<I; y—1) v<c (B<1; y>1) (B=1) ¢ Ji-F
opmya | v=0 (B=0; My = my=m+
=1 iy
Ilonsitue n
o0o03HauYeHHe
OHeprus noa- | Ez=Ec=mc Es = myc= Ex = E; + Ex=mc?y Ez:Ec+Ek:mzc: = 1. CraTnueckas
oo ’ mCZ\‘.' 1+ (= == mzc: =E,= E=mc? , sHeprus OMK
Ez= Ect+ E g Ee = m.c?=0 (Ec) paBHa HymI0.
=myci=myc? =mc(1 + T)=m(c?+ -0 ' OcranbHbIe THIIBI
i 5 IV = sHeprun DMK
=) &~ MCH+—
z 2 SKBHBAJICHTHEIL.
2. Cratudeckas
macca OMK (i)
paBHa HYIIIO.
OcrTanbHble TUIIBI
macc OMK skBu-
BaJICHTHBL.
JHeprus Ku- Ey=Es-Ec Ey=Es-Ec= Ey=Es-Ec= Ey= Ep= Es=E CM. npuMedaHust
HeTH4YecKas, = = =(mz —m)ct = lu2.
Ey=Ep-Ec= (me+EDy — me? & 25 =Amc®= mc2(y-1)
mc?(y-1) all :
DHeprus M- Eg=0 E_ % m(1 +—ch Ep = pzt = Ecyf Ep=Ex=Ez CM. IpuMedaHus
myJIbCHAS P 2+ lu2.
Ep =pzc
m:t—‘ m:t—: m:t—: m:t—::D B o6o3Havennn
E E E F CTaTUYECKON
Macchl Tesa UH-
Crarnyeckas
JIEKC «C» OIIYIIICH,
Macca, Mmacca
a B 0003HaYEHHSIX
(Macca nokost), N
m CTaTHYECKOii
Mmaccel OMK uH-
JIEKC «C» COXpa-
HEH .
p— E I E E
Macca noJi- My : m= my = E—f ~ m(1 4+ BT']: My = E—f =my Mg = My, = m’P = F CM. TIpUMECYaAHUA
Hasl, = N — lu2.
My = m+my, =m(l+5)
Macca Kune- my, =0 My = mp-m=em= My, = Mg-m= my = my = my=— | CM. npuvedanus
THYEeCKas1, Iy i =m(y-1) lu2.
! = i
Iy, = My- m
Macca um- mp=10 B _Pz_ Y E | Cwm. npumeuannus
— - = my = = = —r
nmyJbCHAs mp & m(1 + Z B e c P Mp = Mg = Mg o* 1u2.
_pz_B
mp ==
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Oxonuanue mabauyvt 4

OU3NYECKHIA OFBEKT (®O)
- > Teao - MK Ipumeyanus
6aacth npumenennsi | Cocro- X
v
hopmyn SIHUE B= . Y:T'-_ﬁ‘ ;
MOKOSI: CkopocTh Maja: OOmmii cimyyaii: V= v
=0 v<<c (B<<1; y—1) v<c (B<1; y>1) (p=1 My = mMy=m+
HousTue n (B=0; 1y,
o0003HauYeHHUE y=1)
Macca umnyJabcHast . ::E B —Bz_
PO —P_Pf_Zr_ — Bz _P=C_ T =@ ¢
Bz T Mp=0~"F"F" Mp = ez c o PEE_E:
nIP:T:E‘_ m‘lJ:D E: E'l:l Eﬁlhh :i'; E:. z
MR SMA =m(l + ?jﬁ == T C MK
= =z = myf = My = = T = myp
— =Bz
mk = t’]lp =%
3. Cratnueckuit
Hmnyabe moanbri (Mo- B bx umiysisc OMK
VALY B°| pz =mgzv=myv= (Ec) paBeH HyJTIO.
— =0 =p+p, Amvil+ = =myC = Myt =
Pr = mgVv = myv=py= Pz Pz =P+ Py ¥ mv( 27 = py=p+py o ck OcTabHBIE THITBI
=p+py =Hp ummyisca DMK
SKBHBAJICHTHBL.
HAMnyase craTmueckuii _ _ _ - -0 CwM. mpuMeyaHue
(MoayJib), p = mv p=0 p=mv p=mv Pe = Mt = 3.
HNmnyJibc KUHeTHYeCKMIt CM. mpuMeyaHue
=0 = V4 = v = =p=m
(MOLYB), Py = MV Px Py = My, Py = Ty, Pr=pz= p=mc 3.
Tabruya 5

YHHUBEPCAJIbHBIE ®OPMY.JIbI JIMHAMHUKH
CNELUMAJIBHOI TEOPHY OTHOCUTEILHOCTH E.= m c?| u |p.=m,v

®U3NYECKHIN OFBEKT Mpumevanus
Tesio 9MK
1 2 3
Oo6J1acTh NpUMeHe- CocrosiHue CkopocTb Mana: OO6muit V=C B;" : Y:';__ ;my = my
Hust Gpopmy.a MOKOS: v<<C cayJait: (B=1; y—o) £ WI-F
v=0 p<<1; y—1) v<c (B<1;
(B=0; y=1) y>1)
HNupexc «x» B dhop- *=C *=3 *=2 *=K B 0603HaveHHsAX craThye-
myJie m CKO# MacCHI TejIa HHIEKC
«C» OIIyIIIEeH.
* = C’ E’ k! p
YHusepcajibHas E. —F. =E-= 1. Cratudeckas macca
2 2 =Ex=Er=
¢opmysa nponop- EE:Ec:mCZ @Iﬁ myc-~ e ” - DMK paBHa HyIO
7 C" =myCc” = mygc” —
HHOHAJILHOCTH ~me2T+ =~ myci= My k o3 (m, =0).
suepruu ®O oxno- ) B =E,.+E OcTabHBIE THITBI Mace
HMEHHOI ero Macce =me*(1 + +-)=m( mp = my = mg DMK 5KBHBAICHTHBL
(o6o3nHaveHns, Npu- Ve mvE 2. CrarryecKast SHEPIHs
2+ & mmc+ m,=m =0 ’ cp
HATHIE B Mpejiara- 7l me+= e - MK pagHa Hyimo (Ec =0).
emoii padore) Ec=mec”=me” =0 OcTasbHBIE TUTIBI 3HEPI Ui
DMK 5KBUBAJICHTHBL
HNupexc «x» B op- *=C *=2 *=% *=k=% B 00o03HaueHusIX craTuye-
My .He CKOIf MAaccHl M CTaTHYe-
— CKOT'O HMITYJIbCA Tea
*=C Lk HHJIEKC «C» OIYIIIEeH.
YHuBepcaabHas p = mv pr=mgv= pr= MgV py= MyC = My B 0003HaYeHUsIX CTaTHYE-
(opmy.ia nponopuu- =myvem(1 + ?}v CKOM MacChl M CTaTHye-

OHAJIbHOCTH MM-
nyiasca ®O ogHo-
HMMEHHOIi ero macce
npH pUKCHPOBAHHON
ckopoctu PO
(o003Ha4eHMsl, TPU-
HATBIE B MpeJJiarae-
Moii paboTe)

CKOI'o UMITyJibCa Tejia
HHJIEKC «C» OITYIIECH.
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CONCEPTUAL CONSTRUCT OF DYNAMICS
OF SPECIAL RELATIVITY THEORY OF A. EINSTEIN

A.S. Negrash, Candidate of Technical Sciences, Leading Specialist
Education Department of Lobnya Administration, Russia

Abstract. The article deals with the suggested more full conceptual construct of dynamics of special relativity
of A. Einstein. The new notions and designations are suggested. The basis of dynamics of special relativity theory is
presented as axiomatic structure. The connection between formulas of dynamics of special relativity theory for a body
and electromagnetic quantum is reflected. The material is available for schoolchildren and students. The study is aimed
for Physics teachers, students and schoolchildren.

Keywords: dynamics, special relativity theory, dynamics of special relativity theory, physical object, electro-
magnetic quantum, axiomatic structure.
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Chemical sciences
XI/IMI/I‘IGCKI/IG HayKI/I

YK 554.4;544.47;544.32; 544.45; 544.454;666.122.2
PA3BPABOTKA TEXHOJIOI'MU TEXHUYECKOI'O KPEMHUS METOJ10OM CBC

H.IO. Ioaosuenxo?, O.10. Tonosuenko?, C.X. Aknazapos’, O.C. Baiipakosa*
1 PhD, ? kanaunaT XUMUYECKUX HayK, ° IOKTOp XMMUYECKUX HAyK, Ipodeccop,  Beayliuil HHKeHep
PI'TI «MaCcTHTYT TpobIem roperus» (Anmartsl), Kazaxcran

Annomauusn. Hccieooeano cvipbe Ha demMeHmHbll, (asosvlii cocmas s onpedeienust Cmenenu npueoOHOCmu
UCXOOHO20 CbIPbS OJisl NOTYYEHUsSL MEXHUUECKO20 KpemHus. IIpoedenvl IKCnepumenmsl no npogepke aKmueHOCIU AIOMU-
HUEB020 NOPOWUKA BOTIOMOMEMPULECKUM Memo0oM. [Iposedenvl mepmoounamuueckue ananusvl Oisi ONpeoeseHus 6epo-
SAMHOCMU NPOXONHCOEHUSL NPOYECCa 8 CAMONPOU3BOTLHOM PENCUME U BOCCIAHOBIEHUSL OKCUOA KPEMHUSL ANHOMUHUEM.

Knroueevie cnoea: mexnuueckuil KpemMHUll, CAMOPACHPOCMPAHAIOWUUICS BbICOKOMEMENPAmypHblll CUHMe3,
KpemHeseM, K8aply, mepmMoOUHAMUYeCKUL AHATU3.

KpemHuit — oquH 13 BaXKHEHIINX MOTYIIPOBOIHIUKOBBIX MaTepPHAaIOB U B COTHEUHON SHEPTeTHKE.

ChIpbeM JUTS TIOJTyHYEHNUS MTOIYIPOBOIHIKOBOTO M COJIHEYHOTO KPEMHUS SIBIIACTCS TEXHHIECKNH KPEMHUM.

TexHUUeCKU KpeMHHI TIPEACTaBIACT CO00 MUKPOKPUCTAITHUSCKUH CIICK.

Kpucrammmaeckuil TeXHUIECKUI KpPEeMHHUI TBEpJ, XPYINOK, NMEET CHHEBATBHIA IIBET NPUMECH aTIOMUHHSA U
KaJIbIHA IPUIAIOT €My CTaJbHOH OTTEHOK H OJeck [14].

CrIpbeM IS TONYYCHUS TEXHUISCKOTO KPeMHUs CIyKUT KpeMHe3eM SiO. CylecTBYIOT pa3iuyHble pa3sHo-
BU/IHOCTH KpPEMHE3€eMa: MECOK, KBapll, KBAPIUT, TOPHBIA XPYyCTajb, ONAJI U MHOTHE Apyrue. [Ipu BbIMIaBke KPEMHUS U
€ro CIUIaBOB MCIOJIB3YIOT HauOoJiee JeleBble U B TO )K€ BpeMsi OoraTble KpeMHE3EMOM MaTepualibl: KBapIHUT, KBapl U
KBaplEBbIH ECUaAHUK.

K XMMHYecKOMy COCTaBy UCXOIHOTO CBIPbS JUIsl IPOM3BOJCTBA KPEMHUSI TPEIBSIBISIFOT BHICOKHE TPEOOBaHMSI.
Coneprkanue npuMeceit TuMuTHpyercs. IlpucyTcTByIonye B ChIpbe OKCHJIBI IPYTHX JIEMEHTOB IIPU BOCCTAHOBUTEIIb-
HOW TJIaBKE MEpPEeXOIAT B KpeMHHH, 3arpa3Hss ero. OCHOBHOM MCTOYHHK MOCTYIUIEHHS MPUMECEH B CHIPbE — COIYT-
CTBYIOIIIME ITyCThIE MOPOJIBI, B KOTOPBIX 3aJIEraloT KBapll M KBapUWTHL. bojplias 4acTs nmpuMecell HaXOAWTCS HA IO-
BEPXHOCTH KYCKOB KBaplia M KBaplLUTa B BHJE «HaAMa30K» U KIbIUHCOAEpKalIiX KOpoK. [is ylalieHnst TaKuX mpuMe-
cei ChIpbe Mepes BOCCTAaHOBUTENILHOM IUIABKOM MOABEPTaloT MPEABAPUTENHHOM ITOITOTOBKE, 3aKIIIOUAIONIEHCs B H3Me-
HEHUH €T0 M OTMBIBKE BOJIOW INIMHHUCTBIX «HaMa30K». KBapIl wiM KBapIuT JUId IJIaBKM HAa TEXHUYECKUH KPEMHUH I10-
CTYHAIOT OIpeeNeHHOro pasMepa. TakuMm 00pa3oM, ChIpbe AJS MPOU3BOJICTBA KPUCTAIUIMUECKOTO KPEMHHUS JOJKHO
HUMETh ONPE/IeIEHHBIH I'PaHyIOMETPHUYECKUI COCTaB M COJEP)KaTh MUHUMAaIIbHOE KOJIMUECTBO NpuMeceil. ChIpbe JT0IK-
HO cozepkath He MeHee 98 % SiOy, ne Gonee 0,4 % Fe20s, 0,6 % AlLO3, 0,25 % CaO [3].

Kazaxcran o0maaeT OrpOMHBIMHU 3aIlacaMi KBapIIEBOTO CHIPHS, YIOBIETBOPSIOLIETO TPEOOBAaHUAM IO COEP-
xauuo SiO; U mpuMecei I MPOU3BOJICTBA TEXHUIECKOTO KpeMHuus. [1o oreHkaM MHUHHCTEpPCTBA HHAYCTPHU U TOP-
TOBJIM pa3BeIaHHbIE 3aMachl KBaplia COCTaBISIIOT 65 MITH. TOHH, KBapIIUTOB 267 MIIH. TOHH BBICOKOH YHCTOTHI.

Ananu3z ucxoonozo cuoipos

JI1 oTy4eHust TEXHUIECKOTO KPEMHUSI B ITPOBOIUMOM paboTe B3STHI KBapIl, KBAPIUT M KBAPIEBHIH MECOK.

KBapn kak pa3HOBHIHOCTH KpeMHE3eMa SIBIISIETCS] CAMbIM PacHpOCTpaHEHHBIM MHHepanoM. IInotHocTs 2,59-
2,65 r/cM®, Temnepatypa nnasnenus 1750-1760 °C [12].

KBapuut — pernonanbHo Metamopdur3oBaHHasi TOpHAsl TIOPO/IA, CIOKEHHAs! TOpPHAs 1TOpOJia B OCHOBHOM 3€p-
nHamu kBapua (ot 0,1 1o 1MM.). OTH 3epHa CIIEMEHTHPOBAHBI INIMHUCTHIM WMJIM KPEMHHEBBIM IieMeHTOM. [lnoTHOCTH
2,66-2,68 r/cm®. Temneparypa masnenns 1720 °C [13]. Keapuut xapaktepusyercs GonbimmmM copepxkanuem SiO, (95-
99 %). Kpome kBapua B CIUIaBe KBapIHTa BCTPEUAIOTCS U JPyrue MUHEPaNbl. THIIHYHBIE MUHEPAIIBI IPUMECH: KOPYH/L
(Al203), Tomas (Alo[F, OH2][SiO4]), pytua (TiOz), rematut (Fe203).

B pabore mcmonp3oBasicss KBapIEBHIH MECOK AWCOPHHCKOTO MECTOPOXKIACHHMS, KBapI] MecTopokaeHus Kapa-
O6a u kBapuuT NeHTpabHOTO Kazaxcrana.

JIy1s O1IeHKH MPUTOAHOCTH MCXOIHOTO CHIPBS TS TOTyYeHHSI TEXHUIECKOTO KBapIia MPOBEICHO UCCIICOBAHIE
CBIPBS Ha 3JIEMEHTHBIH, (a30BbIi cOCTaB. AHAIM3 CHIPHS HA AIEMEHTHBIM COCTAB NMPOBOAMICS PEHTICHOCTIEKTPAILHBIM
METOJOM. PeHTreHoCneKTpanbHbI aHaIu3 MPOBOAMICS HAa PEHTTE€HOBCKOM MHOrOKaHalbHOM crnekrpomerpe (CIIM-
20). IIpubop npenHa3HauYeH A KOJIMYECTBEHHOTO PEHTI€HOCIEKTPAIBHOIO aHaIN3a Pa3IMYHBIX MaTepHaloB (CIUIa-

© T'onosuenko H.10., Tonosuenko O.10., Aknasapos C.X., Baiipakosa O.C. / Golovchenko N.Yu., Golovchenko O.Yu.,
Aknazarov S.H., Bairakova O.S., 2015
36



ISSN 2308-4804. Science and world. 2015. Ne 10 (26). Vol. I.

BOB, IIPOAYKTOB O6OFaHIeHI/I$I, pyA, CTCKOJI, HeMeHTa) OAHOBPEMECHHO IO ACCATHU XUMUYCCKUM JJICMCHTAaM.

B Ta6n1/1ue 1 NpeACTaBJICHBI JAHHBIC O COACPIKAHUUN JIEMCHTOB B MUHEpajax.

Tabnuya 1
JJIeMeHTHBIH COCTaB CHJINKATOB
Munepan . CogepmaHne NIEMEHTOB, %
Al Si Fe Ti Mg Ca F Mn Na
Ksapig 0,4765 46,84 0,2795 - - 0,428 - - - 53,15
Kgaprur 0,23 44,591 0,64 0,71 0,4 1,20 - - 0,09 52,14
KBsapir. mecok 0,5612 45,9887 0,0321 - - 0,30 - - - 53,075

AHanu3 MpoBOAMIICS IO TPEM TOYKaM 00pasiia, B TabuIe NPUBEICHBI CPEIHNE 3HAYCHHS.
[IpoBenen pentreno}a3oBblii aHANN3 CHIPBs. AHAIN3 MPOBOAWICS Ha qudpakTomeTpe THna «IpoH-3M».
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Puc. 1. Jugppaxmozpammel kpemnezema: a) — kéapy, 6) — keapyum, 8) — K6Apyeswvlil Necox

Nudopmanus o ¢azoBoM coctaBe U %-M colepKaHUU KOMIIOHEHTOB HEOOXOJMMa JUIS pacueTa KOJMYeCTBa
BOCCTaHOBUTEIS U TpeOyeMoro cocraBa MMXThL. KonnuecTBeHHbIE JaHHbIE PEHTTEHO(])A30BOr0O aHAIHM3a HE OTPAXKAIOT
NeHCTBUTEIFHOE 3HAYCHHE, a SBILIIOTCS MPUOIIDKEHHBIMH, TIOATOMY aHAJIHW3 HA3bIBAETCS MONyKOJIMYeCTBEHHBIM. [lo
JIAHHBIM aHaJIN3a OINpezeeH (Pa3oBbIi cOCTaB MCIOIb3YEMbIX CHIMKATOB. J{ist O0Jiee TOUHOTO ONpENesICHHs COepIKa-

HUS Qa3 MPOBEACH XUMUYECKUH aHAIN3 aHATUTHYECKIM METOJIOM, B TaOJHIe 2 JaHHBIC aHAIH3a.
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Tabnuya 2
Da30Bblii COCTAB KPEMHHUIICOAEPKALIETO CHIPbS
Musnepan Dasbl Coneprxanue, %
SiO2— kBapi — ocHOBHas (hasa 98,403
Kaapig Al203— p — MoauduKkanus 0,903
Ca0 — kanbIuT 0,599
Kpapuessiit mecox SiO2 — kBapIr — ocHOBA (a3bl 98,9
Al2O0s— B — okenp 0,56
SiO2 — kBapuuT — OCHOBHas (haza 955
Ksapigur CaCOs kaersutute 1,4
NaCO2(Mg,Fe+2)4Ti(SisAl2)022(OH)2 31

CocraB HCCIIEyeMOro CHIpbsl 10 AaHHBIM PE3YJIbTaTOB aHAIM3a, 38 UCKIIIOYEHHEM KBapIUTa, COOTBETCTBYET
TpeOOBaHUSM, TIPEBSIBISIEMBIM K CHIPBIO IS TOJTYYEHHSI TEXHUYECKOTO KPEMHHUSL.

ITo mpemmaraemMoil TEXHOJIIOTHH TIOJNyYEHUS] TEXHHYECKOTO KPEMHHS B Ka4eCTBE BOCCTAHOBUTENS OyAeT mc-
MI0JTb30BaThCs amfoMUHUN Mapku [TA-4. [Ipu nonydeHnn KpeMHHUS BasKHO, YTOOBI B CIIAB ITONAJI0 MUHUMAJIBHOE KO-
4yecTBO npuMeceil. OCHOBHBIMU MpuUMecsMU B niopotike siistiorest Si— 0,1 %, Fe — 0,26 %, AlOs — 0,09 %.

Jl1s IpoBepKM aKTHBHOCTH JIOMHHHEBOTO IOPOIIKA MPOBEJICH aHAIH3 MOPOIIKA BOJIOMOMETPUIESCKUM Me-
TOAOM. AKTHBHOCTH aJTFOMUHHS cocTaBisieT 99,05 %.

ITpn nmponsBoacTBe Kpemunsi BoIOpaHHEIM CBC-crioco6oM BaskHOE 3HAYEHHE MMEET TPaHyJIOMETPHIECKUI COCTaB
HCXOJIHBIX MAaTEPHAJIOB, TaK KaK 3Ta TEXHOJIOTHs Oa3UpyeTcsi Ha B3aUMOACHCTBUM CMECH MOPOLIKOBBIX MaTepHaIIOB [7].

[TpoBeneH aHau3 ChIPbst HA TPAHYJIOMETPHYECKUI COCTaB. AHAIN3 IPOBOJIUIICS CUTOBBIM METOIOM.

I'panynomerpudeckuii cocrtaB necka, %: 28 % — 0,63 mxMm, 69 % — 0,315 mxm u 3 % — 0,16 mxm. [Ipu Takom
COCTaBe MecKa eMy He Hy)KHa Npe/BapUTelbHAs MOJr0TOBKA MO KPYIHOCTH, Takasi KPYIHOCTb yIIOBJIETBOpPsIET Tpebo-
BaHMSIM MPOBEJICHHUS TIPOLIECCa B CAMOIIPOM3BOIEHOM PEKUME.

KBapu u xBapuuT, ucnosnb3yemble B paboTe, UMEIOT HE OJHOPOIHBIN IPaHyJIOMETPUUECKUNH COCTaB U COAEP-
xanue gyactuns! oT 0,5 MM 10 5 MM. Takoi cocTaB CHIpbsI IO KPYITHOCTH TpeOyeT npeABapuTeIbHON MOATOTOBKH (pas3-
MOJIy) € MOCJIEAYIONIINM PacceBOM Ha ()PAKIMH MPUTOIHBIE JUISA MIPOBEACHUS METAIUIOTEPMHYECKOTO MPOIIECCa B PEXKH-
me CBC.

Tepmoounamuueckusi ananus Oas. OnpedeneHus 6eposmHOCHU NPOXOAHCOEHUS NPOYecca 8 CAMONPOU3BONLHOM
pedrcume.

H3BredeHre BOCCTaHABIMBAEMOI0 METAJIa U3 KOHIIGHTPATOB U PY/I SIBISICTCS] OHUM U3 BKHEHIINX TEXHUKO-
SKOHOMHUUECKHX IOKazaTelne npouecca. CTerneHb U3BJIEUYEHHS 1IEJICBOT0 AJIEMEHTa U3 OKCHJIOB 3aBHCHUT OT LIEJIOT0 psija
(U3HKO-XMMHUYECKUX (DAKTOPOB: TEMIEPATYypPHBIX YCIOBHUI IJIABKH, CKOPOCTH IUIABJICHUS IIUXTHI, JIABJICHHS, TOJHOTHI
npoTekanus 1M Qy3UOHHBIX IPOLECCOB.

OCHOBHBIMH CIIOCOOAMH TOJTyYESHHUs] METAJUIOB U UX CIUIABOB M3 OKCHJIOB SIBIISIETCS] KApOOMETPUYECKUH U Me-
TAUIOTEPMUYECKHIA, BKIIOYAIONIUH B ce0sl BOCCTAaHOBJICHHE OKCHJIOB METAJIJIOB BOCCTAHOBHUTEIISIMU, UMEIOIIIUMH 00JIb-
1Iee CpoJICTBO K KUCJIOPOY, YeM BOCCTaHaBJIMBaeMblil meram [1, 11].

Kapbomerpudecknii crocod moiydeHHs] TEXHHUECKOTO KPEMHUs SIBISETCS OCHOBHBIM. KpeMmHHMI moiydaroT
BOCCTaHOBIIEHUeM paciiapa SiO2 yriuepooM B 3JIEKTpOAYTOBLIX Mevax npu Temneparype 1500-1800 °C. Ipouece Boc-
CTaHOBJICHUSI ONMCHIBAETCS yPaBHEHHEM:

SiOz(T) + ZC(T) = Si()K) + ZCO(F) (1)

Peakuus BoccTaHOBJICHHS DHIOTEpMUYECcKas U TpeOyeT OonpIInX 3aTpat sHepruu. AG B HHTepBaje TeMIepa-
Typ 1700-2000 K siBiisieTcs MOJI0KUTENbHON BETMYMHOI.
Hcnonb3yst ypaBHeHus sHepruu ['n60ca:

AGi700-2000 = 709870 - 365,44T JIx/mMoib, )
AGa2000-2700 = 683470 - 352,42T >x/MoOb, 3)
KOHCTaHTa PaBHOBECHS MOKET OBITh HaiijleHa U3 YpaBHEHUIA:
19K 1700-2000 = -37070/T + 19,08
19K 2000-2700 = -35690/T + 18,40.

Hust pacuera AG u K O6panuck cranaaptabie Benunduabl AH u AS. 13 BbllienpuBeieHHBIX (GOpMyIT BUAHO, 4TO
peaxIyst BOCCTAaHOBJICHHSI OKCHIAa KPEMHHS M yriepoja — THIWYHAS HAOTepMUYecKas peakius. Peakis BoccTaHOB-
JIeHUs] KpeMHus OyIeT Bo3MoXxHa, korja AG cTaHeT oTpunarensHoi [3, 5].

Onuako, KpoMe peakiu BocctanoBieHust SiOy, 10 KpeMHHS BO3MOXHBI PEaKIIHi BOCCTAHOBIICHHS KpeMHe3e-
Ma 70 KapOuaa KpeMHHsA. JTa peaknus ¢ TePMOAMHAMHYECKOW TOUKH 3PEHUS MPH ONPEICICHHBIX YCIOBHAX MOXKET
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OBbITh 3HAYMTENILHO OOJIbLIEE pa3BUTHE, TI0 CPABHEHHUIO C PEAKIME BOCCTAHOBJICHHUS 1O YUCTOTO KpeMHus [S].

B o0nacTé BRICOKHX TeMIIEpaTyp BO3MOXKHO 00pa3oBaHie MOHOOKcHAa KpeMHus SiO, KOTOpsIi sBisietcs 60-
Jiee TPYJHOBOCCTAHOBUMBIM OKCHIOM, YTO IIPHUBOJHT K €ro MEpeBOY B IIUIAK WU NP UCIIAPEHHH B3aUMO/ICHCTBOBATD
¢ yriepoaoM ¢ oopazoBanueM kapounos [3]. Bee 3T (akTOphI BIUSIOT Ha CTENICHb U3BJICUCHHST KPEMHUSI.

K ucronb3yeMbIM B MIPOM3BOACTBE KapOOMETPUUECKOTO CIIoco0a BOCCTAHOBUTEISIM TIPEIBSBIISIIOTCS KECTKHE
TpeOOBaHUS.

K OCHOBHBIM THIIaM BOCCTaHOBHUTEIECH OTHOCSATCA: IPEBECHBIA yToib (Oepe30BhIid, COCHOBBIHN) C COAepKaHIEM
TBepAoro yriaepoaa no 80 %, He 6osee 4 % 30761, HEPTEKOKC € COACPKaHUEM TBEPOTO yriepona 10 96 % u He Oomee
0,6 % ocrtanpHOE JETy4ee; KAMEHHBIH YroJib C COAEPKaHNUEM yriiepoaa 1o 86 % [6].

[ITnxTOBBIE MaTEpPHAIBI MOATOTABINBAIOTCS, TIIATEIEHO EPEMEIINBAIOTCS U 3arpy’KatoTcs B 1edb. OCHOBHBIM
arperaTom Ui BBIIUIABKH TEXHHUYECKOTO KPEMHHUS SIBISETCS JyTroBas pylOoTEpMHUYECKas OJHO-Tpex(da3Has HIEKTPOIeYb
MOIIHOCTE OT 8 mo 25 MBA. Tlogaya 3nekTposHeprar B pabodee MPOCTPAHCTBO IIE€YH OCYIIECTBIIICTCS C IIOMOIIBIO
OJTHOTO, IBYX MJIM TPEX JIEKTPOJIOB, BHIIOIHEHHBIX U3 rpaduTa. BeIyck KpeMHHS OCYIIECTBISIETCS Yepe3 METKY.

B 3aBUCHMOCTH OT HCXOJTHOTO CHIPbsI CTENEHb U3BJIeueHMs1 kpeMHus 10 80 % [3].

CymiecTByeT MarHUTEpMHYECKHUH CIIOCO0 MOTydeHHs KpeMHHUs 110 peakuuu [11]:

SiO; + 2Mg = Si + 2MgO 4)

IIpomecc BoccTaHOBNEHMS KPEMHHUSI MAarHUEM HPOBOMAT B IICUH, ISl CHIDKCHHS 3HEPIETHYHOCTH CHCTEMBI
CMECh MOPONIKOB Pa30aBIAIOT MarHUEM BhIlIe cTexuoMeTpun Ha 50 %. Ileus narpesaercs 1o 600 °C. IMocie mpoxosk-
JICHUSI peaKkIMy BOCCTAHOBJICHHBIM KPEMHHUI HAXOANTCA B ITOCIEPEAKIHOHHON CMECH B BHJE MEJIKOTO IOPOIIKa, KOTO-
PpBIi U3BJIEKAETCS U3 CMECH MIPOMBIBKOM CMEChIO KHCIIOT.

TepmoounamuuecKuil ananus 60CCMAHOGACHUS OKCUOA KPEMHUSL ATIIOMUHUEM.

[TpuHIMNUaneHasi BO3MOKHOCTb OCYIIECTBICHHS MpOIiecca U BEPOSITHAsI TOJHOTA €€ MPOTEKAHHs ONpeeIIoTCs,
MPEKE BCETO, TEPMOJMHAMUUECKUMHU XapaKTePUCTUKAaMHU B3aUMOJICHCTBHSI OKCHIOB METAJLIOB C BoccTaHoBuTeneM [10].

B3anmopeiicTBHE OKCHIOB C allFOMUHHEM MOJXKET OBITh IPEJICTABICHO B OOIIEM BU/E YPABHEHUEM:

2/mMenOm + 4/3Al = 2n/mMe + 2/3AI1203 (5)

OCHOBHOE YCIIOBHE CaMOIIPOM3BOJIEHOTO MPOTEKAaHUSA ITOH peaknuu — Ooliee BHICOKAas TEPMOIMHAMUYECKas
MIPOYHOCTh OKCUJA AJIOMUHHUA [0 CPAaBHEHHUIO C BOCCTaHaBiMBaeMbIM okcuaoM [1, 10]. IIpouHocTh OKCHIOB paziny-
HBIX METAIOB M HEMETAJIOB XapaKTepPU3yeTCsl BEIMYMHON M300apHOTrO TOTEHIHANa AG° IIpY B3aUMOJICHCTBUU UX C
KHUCJIOPOAOM.

Pacder n306apHO-M30TEPMUUECKOT0 OTEHINANA ATTFOMIHOTEPMUUECKOTO TIPOLIECCa CBOJUTCS K aHATIU3Y Tep-
MOJMHAMHUYECKUX PaBHOBECUM B CUCTEME METaJJl — HEOPraHMYECKOe BellecTBo. M3 TepMOAMHAMUKY ClIelyeT, YTO JIto-
00l XMMHUYECKUI TPOIECC COMPOBOMKAACTCS M3MEHECHHEM JSHEPrHd. JTO M3MEHEHHE PaBHO MaKCHMaJbHOH padore,
MPOU3BOIUMOM 3TOM CUCTEMOU UITM COBEPIIAEMON HaJl CUCTEMOMW B TE€UEHHUH Ipoliecca.

Pacyer nu3meHeHns: CBOOOJHOM 3HEPTUH OT TEMIIEPATypPhI IIPOBOIST C MCIIOIB30BAaHHEM CTAHIAPTHBIX BEIMIHH
o 0000IIEHHOMY YPaBHEHHIO MIEPBOTO M BTOPOTO 3aKOHA TEPMOJUHAMUKH (ypaBHeHHE [ 'nO0Oca-I enpMronbpna):

AG = AH - TAS, (6)

rae AG — sueprust [m66ca, AH — nonnas sHeprust cucreMsl, TAS —T cBsi3aHHas SHeprus mpu P=const.
Pacuer npoBenen no Mmeronuke Biagumupa A MeTaIIypruyecKux pacueTos [4].
BoccranoBnenne kpeMHe3eMa allFOMUHIEM MTPOTEKAET MO pPeaKInu:

3Si0O; + 4Al = 3Si + 2Al,03 (7

B cocraBe kpemHE3eMa NPUCYTCTBYIOT MIPUMECH B BHJIE TeMaTHUTa W PYTHIJIA, OHH TaK e B MPOIECCe BOCCTA-
HOBIICHHS OYIyT B3aMMOAEHCTBOBAThH C ATFOMUHHUEM IO PEAKIIHAM:

Fe,0s + 2Al = 2Fe + Al,O3 (8)
3TiO, + 4Al = 3Ti + 2A1,0; ©)

Jis onpeneneHuss BOSMOXHOCTH NMPOTEKaHUS MPOLECCa BOCCTAHOBICHHS KPEMHE3€Ma B CaMOIIPOU3BOJIBHOM
PEKUME MPOBEJIEH PACUET N300apHO-U30TEPMUUECKOTO IOTEHIIMAA B HHTEPBAJIE Temneparyp ot 800 o 2200 °C.

W3 Tabnui BEIOpaHbI CTaHAAPTHBIE 3HAYEHHs SHTaIbIMU 1 sHTpormu AH? u ASC.

Jlns peaKIMM BOCCTAHOBJEHHS KpeMHHUs amoMuHMeM B uuTepBaie 1000-2400K umeer 3mHauenue AGY =

195,206k 1x - 217,964k]Ix, peakuus BocctaHoBieHus Ti0; EG—LE = 173,636x/x-125,73x /. U3menenne AG st ok-

cujia Kesesa B UCCIIelyeMOM MHTepBane Temneparyp ot 524,67k lx no 458,148k ][x.
Ha pucynke 1 npencraBieHbl H3MEHEHHs CBOOOIHON SHEPTUH ISl HCCIIEIyEeMbIX PEaKIHH.
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1-4Al1 + 3Si0; = 3Si + 2Al,03; 2-3TiO; + 4Al = 3Ti + 2Al,03; 3-Fe;03 + 2Al = 2Fe + Al,O3

Puc. 2. TeMnepamypHaﬂ 3A6UCUMOCHb USMEHEHUA u306apH0-u3omepmultec1<oeo nomenyuala 60CCMAHOBIEHUA OKCUOO08 ANIIOMUHUEM

AJFOMHHOTEPMHYECKOE BOCCTAHOBJICHUE METAJUIOB U3 MX OKCHJIOB MOXET OBITh OCYILECTBICHO O3 MpUMEHE-
HUsSl BHEIIHErO MCTOYHHMKA Teruia. Temiota oOpa3oBaHUS OKCHIA aTIOMUHHS NPU JAHHON TeMmreparype — BelIMYHHA
MMOCTOSIHHAS ¥ KOHEYHBIA TETIOBOH 3()()EeKT allFOMHHOTEPMUYECKOTO BOCCTAHOBIICHHSI 3aBHCUT OT TEIJIOT BOCCTAHAB-
JIUBaeMbIX OKCHIOB. OTHOBPEMEHHOE HAHCCEHHE HA OJHY JHarpaMMmy psija MpsIMBIX IS HECKOJIbKHX PEaKIUil JacT
BO3MOXKHOCTh OLICHUTH HE TOJIbKO HAMPABICHUE PEaKIUil M BEIUYNUHY N300apHOT0 MOTEHIUANA KAXKIO0H U3 HUX, HO U
MyTeM CPaBHEHUS BBUSICHUTH OOJiee MM MEHee OJaronpHsTHbIE TEPMOJHHAMHYCCKUE YCIIOBUS JJIsl IPOTEKAHUS UX B
OOJTBINYI0 U MEHBIIYIO CTAOUIBHOCTh M POYHOCTH 00PA3YIOIIUXCSI POIYKTOB PEAKIIHH.

B3aumHoe pacronoxenue Ha guarpamme npambix AG? = f (T) wunocTpupyeT Takke NOPAJOK BbITECHEHHS
OJTHUX METAJIJIOB U3 COCANHECHUH APYTHMHU.

[enbio TH0OBIX TEPMOIUHAMUYCCKUX PACUCTOB B METAJLIYPTHH SIBISCTCS ONpEACICHUE KOHCTAHTHI PaBHOBE-
CHsl P TAHHBIX YCIOBHUSIX.

KoHcTaHTy paBHOBECHS MOKHO HATH, ONMpPEICIUB OTHOCUTEIbHBIC KOHIICHTPAIIMU BEUICCTB NPU OMPEICICH-
HBIX Temneparypax [9].
Cfu:n; T3

K= (10)

L !
CarCsiog

rjae C — KOHIIEHTPAINK BEIECTB, YIaCTBYIOIIUX B PEAKIUIX.

[Tpu TakoM HamHMCaHWK KOHCTAHTHI PABHOBECHSI BHICOKHE €€ 3HAUYEHHUs MOKa3bIBAIOT, YTO YCJIOBUS MPOTEKAHMS
peakuuy SIBISIOTCS OaronpusaTHeIMU. Eciin jke BeMYMHA KOHCTAHTHI PAaBHOBECHS OKA3bIBAETCS MEHBIIE €IUHHMIIBI, TO
9TO 0003HAYAET, YTO YCIOBHUS U MIPOTCKAHUS PEaKIIUH HEOIarONPUSTHEIL.

HaxoxxneHre KOHCTaHTBI paBHOBECHS Yepe3 KOHIICHTPALUH BEIIECTB CBSI3aHO CO 3HAYNTEIBHBIMH TPYTHOCTS-
MH. B TEpMOXUMHYECKUX pacyeTax MpOIIe ONPENeIUTh KOHCTAHTY PAaBHOBECHS, MOJB3YSICh CICTYIONIM H3BECTHBIM
cooTHolIeHueM [9]:

lgK = 4.57ET (11)
I +6700 10.2728; IgK #8600 7.5866
8% = ys76-1000 Y8R T 4s7e.1400 TV
19K 21200 5.01057; IgK 22100 4.7746
8% = 45762200 P8 T 4s76.2400 T

KlOOO: 1010' 1,874; K14oo: 107' 3,86; Kzzoo: 105' 1,28; K24oo: 104'0,59.

Bce nonyueHHbIE KOHCTAHTBI PABHOBECHS B UCCIIEyEMOM HHTEPBAJC TEMIIEPATYP UMEIOT BHICOKHE 3HAUEHHUS,
YTO CBUJIETENBCTBYET O OIATONPHUSITHBIX YCIOBHUSIX MPOTEKAHUS PEAKIINH.

Ha ocHOBaHUM MOJTYYEHHBIX JAHHBIX YCTAHOBJIEHO, YTO MCIOIB3YeMbIil KpeMHe3eM (KBapil, KBapIEBhIi MECOK,
KBApIHT IO JaHHBIM aHAJM30B COACPKUT 3HAUYUTEIHHOE COAepKaHNe TIpUMecel) COOTBETCTBYET TpeOOBaHUAM, IIPEab-
SIBJISIEMBIM K CHIPBIO, JUIS MOJYYEHHsI TEXHUYECKOTO KPEMHUS M COAEPXKUT B cBoeM coctase 98,0-98,4 % SiO», coxep-
JKaHUe IIpUMecel B peenax HopMel. [IpoBeneH TepMoIMHaMUYECKHUM aHaIn3 BOCCTAaHOBIICHUS OKCUA KPEMHMS allto-
MHWHHUCM. I/ICCHC}IOBaHa TeMHepaTypHaﬂ 3aBUCUMOCTH U3MCHCHUA CBO60}1HOﬁ 3HepFI/II/I HpH BOCCTAaHOBJICHUH OKCHUIOB,
MPUCYTCTBYIOIINX B KPEMHE3EME. Y CTAaHOBIIEHO, YTO B UCCIIEAYEMOM HHTEPBAJIE TEMIIEPATYP PEAKIIUSA BOCCTAHOBIICHUS
S|02 AJITFOMUHUCM HpOTeKaeT B CaMOHpOH?:BOJ'IBHOM pe)KI/IMe. paCCqHTaHBI KOHCTAHTBI paBHOBeCI/IH BOCCTAHOBJICHUA
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KpeMHe3eMa amtoMuHueM. [lomydeHHble KOHCTaHThl paBHOBECHSI B MCCIEAYEMOM HMHTEpBalie TEMIIEpATyp MUMEIOT 3Ha-
genns ot 10%° -1,874 mo 10 -0,59, 4To CBUAETENBLCTBYET O GIATONPHATHBIX YCIOBMAX IPOTEKAHMS HPOLECCa BOCCTa-
HOBJICHUS.
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THE DEVELOPMENT OF TECHNICAL SILICON TECHNOLOGY USING THE METHOD
OF SELF-PROPAGATING HIGH-TEMPERATURE SYNTHESIS
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LPhD, 2 Candidate of Chemistry, 3 Doctor of Chemistry, Professor, 4 Leading Engineer
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Abstract. The ultimate phase composition of raw material was studied for determination of operability of raw
material for getting technological silicon. The experiments were carried out on the test of effective concentration of
aluminum powder by volumetric method. Thermodynamic analysis was carried out for determination of probability of
self-active process and reduction of silicon oxide by aluminum.

Keywords: technological silicon, self-propagating high-temperature synthesis, silica, crystalline silica, ther-
modynamic analysis.
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O ®OPMAX IIEPEJAYU DQHEPTUN MEXAY MATEPUAJIBHBIMU OFBEKTAMHU
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Annomauyun. B cmamve obcyscoaromes 60npocvl nepeoayu dHepeuu Mexicoy MamepuaibHblMu 00vbeKmamu u
ux ocobennocmu.
Kntouesvie cnosa: snepeus, paboma, menioma, 31eKmpoH, QOMoH, «meniompoHy.

BBenenue

MHorue 0CHOBOIIOJIAraoINe 3aKOHOMEPHOCTH COBPEMEHHOTO €CTECTBO3HAHMS BBIPAKAIOT B3aMMOJCHCTBHUE
MaTepHalIbHBIX 00BEKTOB B PA3IMYHBIX €T0 MPOSBICHUAX. B3anMonelicTBre 00ycioBIMBaeT 00bEANHEHNE PA3ITNIHBIX
MaTepHaIbHBIX OOBEKTOB B CHCTEMBI, T.€. CHCTEMHYIO OPTaHH3aLUI0 MaTepHH, KOTOPOH XapaKTEpHO OMNpE/IeICHHOE
JBIDKEHHE WIM OTHOCHUTENBLHBINA TIOKOI [1, 3, 5, 8, 4]. 3yuerne dpopM mepenadn 3HEPTUH MEXITY MaTepHATEHBIMU 00b-
€KTaMH SIBJISICTCSL OJTHOM U3 B)XKHBIX 3a/lau €CTeCTBO3HAaHUs. PeanbHble mpeacTaBiieHus 0 GopMax JIBIKEHUS YaCTHI[ B
BEIIIECTBE MO3BOJISACT MOJYYUTh CBEICHHSI 00 UX CTPYKTYPHOM OpraHM3allMM U OTKPOET BO3MOXKHOCTH CHHTE3a HOBBIX
MaTepuasoB C 3aJJaHHbBIMU CBOHCTBaMH.

st onucanust obmeld xapakTepucTuku (opM JABMKEHUS] MATEPHH MJIM UX OTHOCHUTEIBHOTO MOKOS B COBpE-
MEHHOM HayKe BBOJIATCS MOHSATHS 3Hepruu u ckopoctu [1, 3, 8, 9]. BenuumHa CKOPOCTH OMHUCHIBAET OTHOCHUTEIHHOE
nepeMelIeHne Makpo- WIM MUKPOOOBEKTOB BO BPEMEHH B PACCMAaTPUBAEMOM IPOCTPAHCTBE, IJie KAYeCTBEHHOMH U KO-
JIMYECTBCHHOW MEpOHl IBIKEHUS 3THX OOBEKTOB SBICTCS 3HEprus. B manpHeWIeM roBopsi «3HEPTHsA», MBI OyaeMm
MIOJIpa3yMeBaTh JBIDKCHUE MaTepUAbHBIX 00BEKTOB, KOTOPOE ITOAIHUHSIETCS OOIIEU3BECTHOMY «3aKOHY COXPaHCHUS U
MIPEBPAIlEHHs] SHEPTUH M Macchl». KOIM4ecTBO SHEPTUH SKBHBAJIECHTHO BBIPA)KAETCsl Y€PE3 MACCY U UX CKOPOCTH JIBH-
XKEHUs 10 hopMyIIam:

E = mV? 12, kunemuuecxas snepeus; E = mgh, nomenyuanvnas suepeus. JI1s 51eMEHTAPHBIX 9aCTHI] UCTIOIb-
3yercs opmyina DitamTeiina E = mc? u E = hv yauTbIBaromas UX KBAHTOBBIE XapaKTEPUCTHKH.

Bo MHOTHX siBNEHUSIX MOTEHIMAIbHAA dHeprus (£ =mgh), B ipouecce TpaHCHOpMAIH NEPEXOIUT B KHHETH-
geckylo sHepruio ( E = mv?/2), koTopas coBepiuaeT onpeeeHHyI0 MexaHnuecKylo padory [1, 5, 8]. ITponecc peanu-
3yeTcs HEpPaBHOBECHO M, COTJACHO 3aKOHAM KJIACCHYECKON TepMOJMHAMUKH, YacTh SHEPTUH PAcCEUBAETCS B OKpYKa-
IolIeH cpese, YTo OTpaXkaeTcsl B M3MEHEHUH BHYTPeHHeil sHepruu cucremsl [3, 4, 13]. Hanpumep, B THApPO3IEKTPO-
CTaHLIMAX Macca BOIBI C ONpPEIEeNCHHON BBICOTHI (IIOTEHIMANbHAS SHEPTIHA) Te4eT MOTOKOM CBEPXY BHH3 M COBEPINACT
MEXaHW4eCKylo paboTy, IPUBOAS BO BpAIllCHHWE JIONACTH TMAPOTYPOMHBEL. HocnuTensiMu KMHETHYeCKON SHEPTHUH B pac-
CMaTpHUBaEMOM ClIy4ae SIBJIIeTCS Macca BOABI — CIIy)Kaliask «padovynuM TEIOM», U B IPOILECCEe KOJIIEKTUBHOTO JIBIKCHHUS
MOJIEKYJI BOJbI COBEpIIIaeTCsl MexaHndeckast pabora. [Ipy 3ToM yacTs 3HEpTHU BOJBI TEPsIETCS VISl MPEOI0ICHHUS BHYT-
PEHHUX WM BHEUIHMX CHJI TPEHUS, YTO OKa3bIBACT BIMSIHUE Ha 3HAUE€HHE BHYTPEHHEH SHEpruM BojAbl. TakuM o0Opa3oM,
HUMEIOTCSI MOTeHIMAIbHAS, KHHETHYeCKasi H BHYTPeHHSsI SJHEPTHH CHUCTEMBI U NepeJaya 3Hepruu T.e. MpeBpailie-
HHEe OJHOT0 BHAA 3Heprum B Apyrymo. CrenoBaresibHO, BHITEKACT HEOOXOAUMOCTh KOHKPETH3ALMH MOHSATHS «IHEp-
TusH» U TpeOyeTcsl yTOUHeHHEe MeXaHH3Ma Iepejaun SHepruH U IPUPOIBI ee peanu3alii. B HacTosmed cTaTbe cuenana
TIOTIBITKA JIOMOJIHUTh MMEIOIUECS ONPE/ICIICHHs TIOHSITUH «IHEPTHUs» U «(HOPMBI Iepeiaun SHEPTuu».

Obcyxnenue

BemecTBa winm rpynna MaTepHaibHbIX 00BEKTOB B 3aBUCHMOCTH OT X PACIIOJIOKEHHUS] B MPOCTPAHCTBE MPHU
OTHOCHUTEIIFHOM TTIOKO€ MMEIOT MAaKPOCKONMYECKYIO XapaKTePUCTHKY B BUIE MOTCHIIMATBHON YHepruu. [1pn nBmkeHun
9TH MAacCCHBHBIE MaTepHalbHbIE 00pa30BAHUS MPOSBIAIOT KHHETHYECKYIO SHEPTHIO C COXPAHEHHEM SKBHBAJICHTHOCTH
Mexay HuMH. IIpu 3TOM, J11000H MaKpOOGBHEKT COCTOUT U3 MHKPOCOCTABJSIIOIINX (aTOMBI, MOJICKYJIbI, DJIEMEHTap-
HBI€ YaCTHIIBI), 1 UX COBOKYITHOE JIBIDKCHHE XapaKTEpU3yeT U BHYTPEHHIO YHEPTHI0 JaHHOM cucTeMsl. 11 cuctema
(c mpucy1eit eif BHyTpeHHeH 3Heprueii) npyu COBEpLUISHNH MEXaHHYECKOH paboThl Kak MakpoOOBEKT, TAKKE U3MEHSET
CBOIO BHYTPEHHIOIO PHEPTUI0 B 3aBUCUMOCTH OT U3MEHEHUS] MUKPOCTPYKTYPBI IIpY KOHKPETHBIX Mpoueccax [13]. Ipu
5TOM B pe3ysbTare Mpolecca MOXKET IIPOUCXOIUTh COBEPIICHHUE Pa3IMYHBIX BHJIOB pabOThl M SHEPreTHUECKHE MPOSIB-
JICHUS B BUZE BBIACICHHUS TEIUIOTHI, JICKTPUIECTBA, U3ITYUYEHHUS CBETA, U 1., KOTOPHIE ONPEICIIIOT (hopMy meperadn
sHepruu. Hanpumep, cxxuranne 6eH3WHA — 3TO MPOIECC TOPEHHUS YIIEBOJOPOIOB, IPH KOTOPOM MMEIOT MECTO Iepe-
MEIIEHHUS IEKTPOHOB, IPYTHX AIEMEHTAPHBIX YaCTHIl M Iepepaclpeie]IeHue CTPYKTYPHBIX 3JIEMEHTOB CHCTEMBI IO
XUMHUYECKUM CBS3IM. CTEXHOMETPHUECKOE yPaBHEHNE TOPEHNS YTIIEBOAOPOI0B BBITTISAUT HIDKECIEAYIOIINM 00pa3oMm:

ChHm + (n+0.25m) O2 — nCO2 +0.5mH>0
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B pe3ynbraTe XMMHYECKOTO B3aMMOJCHCTBHS, BHYTPEHHSIS SHEprusi OCH3MHA M KHCIIOPO/a PacXoyeTcst Ha Co-
BEpIICHNE XUMUYECKOH pabOoThl — pa3phlBy XUMHUUECKUX CBSI3€H MCXOIHBIX COCMHEHUH M 00pPa30BaHHIO MPOIYKTOB TO-
penust. OOpa3oBaHHbBIE HOBBIE COSJMHEHUSI UMEIOT COOTBETCTBYIOIINE 3HAYCHHSI BHYTPEHHEH SHEPTUH, OTIMYAIOIIUECS OT
HCXOJHBIX, 3a CUET BBIICJICHUs TeIyia U cBeTa. JlaHHBIM NpUMep HarIaHO AEMOHCTPUPYET, YTO B MOJIEKYJIaX pearupyro-
IIUX BEIECTB HE COZEpKaTCs 3amachl TEIUIOTHI M CBETA, XOTS OHM BBIIEIIIOTCS NpuU uX ropeHud. Ilpu sTom usmensercs
BHYTPCHHSISI DHEPTUsl CHCTEMBl 3KBUBAJIEHTHO COBEPLICHHIO XUMHMYECKOH paboThI, BBIIEJICHUIO TEILUIOTHI, CBETA M JP.
31ech XUMHUIECKast Peakiis BhIpaskaeT KOHKPETHBIN MPOIEcC — XMMHYECKYI0 padoTy, KOTOpasi CONPOBOKAAETCSI BbI-
JeJIeHHeM TeIlUI0ThI, cBeTa W JP., YTO XapakTepu3yeT (opMbl nepenadyu BHyTpPeHHeil 3Hepruu. M3 storo crenyer,
YTO BHYTPEHHSISI SHEPTHUS M ()OPMBI €€ Mepeaadn NPeICTaBISIOT ABIKCHHE MaTePHAIBHBIX OOBEKTOB, KOTOPHIC SIBISIOTCS
YYaCTHUKAMH ITOr0 ABM:KeHUs. T.e., BHyTPEHHSS SHEPTHUs NPECTABIIET COOOH COBOKYITHOCTh JBHKEHHI Pa3INYHBIX
CTPYKTYPHBIX 3JIEMEHTOB U 3JIEMEHTAPHBIX YaCTHUI] CUCTEMBI IO M MOCIE mpolecca. B cBoio ouepens, B Xoae mpouecca
MOSIBJISIIOTCSA 3J1eMEeHTapHbIe YaCTHIbI, SIBJISAIOLIHECS TePeHOCYHKAMU BHYTPeHHell JHepruu B BU/ie TeIIOThI, CBe-
Ta win ap. PopMupoBaHue BHYTPEHHEN SHEPTUHN HOBBIX XUMUYECKUX COSTUHEHUH B X0/Ie XMMUYECKON PEaKIU 3aBUCHUT
0T 00pa30BaHMs HOBON MUKPO- U MAaKPOCTPYKTYpPhI HOBBIX MaTe€pUaNIbHBIX OOBEKTOB.

Jist 060cHOBaHMS MpEAIaraeMoro B3IJIs/la paCCMOTPUM BBIIIETIPUBECHHBIH MTPOLIECC FOPEHHS YTIIEBOJOPOIA.
Kak yxa3plBaeTcsi B COBPEMEHHBIX MCTOYHMKAX, B MPOIECCE TOPEHUS MPOUCXOAUT OKUCIEHHE U BOCCTAHOBIICHHE
YYaCTHUKOB PEAKIMH C MEPEMENICHUEM BaJCHTHBIX AJIEKTPOHOB B aTOMHO-MOJIEKYJISIPHBIX OpOHTaisiX. Pacnonoxenus
JJIEKTPOHOB B aTOMHO-MOJIEKYJIAPHBIX OPOUTANAX CIOKHBI U 00ECIEUMBAIOT IPOMATHOE Pa3sHOOOpa3ue CBOMCTB Be-
IIECTB: CYIIECTBYIOT METAJUIBI, AUIICKTPHUKH, Ta3bl, )KUIAKOCTH M KpHCTa/uisl [12]. B jKH3HENEATEIPHOCTH KUBBIX OpTa-
HHU3MOB U PACTEHUSX B Ipolieccax POTOCHHTE3a U OMOCHHTE3a OOJIBIIYIO POJIb UTPAET MEPEHOC 3IEKTPoHOB [7]. Kpome
TOTO, 1O TpeanoxeHno Deifamana [12] moaspru30BaHHBIC MIEKTPOHBI SBIAIOTCS OTBETCTBEHHBIMHI 33 IIPOMCXOXKICHUE
pa3sHo00pa3us MaTepruaIbHBIX 00pa30BaHMH, TOCKOJIBKY OTCYTCTBHE 3TOTO CBOWCTBA MPUBEAET BCE aTOMBI B COCTOSTHHE
C OYeHb NMOXOKUMH CBOMCTBaMH, T.€., OHHM HE NPUTATHBAINCH IPYT K APYTYy ¢ OOpa3oBaHMEM XHMHYECKHX CBS3CH.
31ech e 0TMEYaeTcs, 4TO AJIEKTPOH JIETKO OTPBIBAETCS OT CBOErO sipa MOJ JeWCTBHEM (OTOHOB M APYTHX aTOMOB.
Bynyuu nznydeHHbIM, OTOH IpEeBpalIaeTCs B AJIEKTPOH-TIO3UTPOHHYIO Mapy, KOTOpas aHHUT'HIMPYET U NPEeBpaIacTCs
B HOBBII (DOTOH, KOTOPBI 3aTE€M MOTJIOLIAETCS JICKTPOHOM.

Hauany ropenunsi OeH3MHa NMpEIIECTBYET aKTUBALMS YTJIEBOIOPOAOB «Terorponamu» [10, 15], nepenocun-
KaMU TEIUIOBOM SHepruei U3 BHEIIHero UCTo4yHuKa. [lo rumorese aBTopos [10, 15], mepeHOCYMKH TETIOTH — «TEIUIO-
TPOHBI» — B3aUMOJICHCTBYIOT C BAICHTHBIMH 3JIEKTPOHAMH B aTOMHO-MOJICKYJISIPDHBIX OPOUTANAX XUMHYECKOH CBS3U
yrieBooponoB [11]. DneKTpoHs! TpHOOPETAIOT OOJBIIYI0 CKOPOCTD JIBIKEHHMS, IIPOUCXOIHUT BO30YXKICHHE U IepeMe-
IIEHHE WX W3 OJAHOW aTOMHO-MOJIEKYJISIPHOW OpOWTanM B APYTYIO, W3-3a Pa3IW4Ms 3HAUEHHH CPOJCTBA K 3JIEKTPOHY
COCTAaBIISFOLIUX JIEMEHTOB (YTIJIEpOl, BOJXOPO U KHCIOPOJ), TI0 CXEME:

CnHm - 46 — C,nHm4+
0-0 + 4e — 20-0%

O6paszoasmiuecs 3apskennbie yacTuibl CoHm*t 1 20-0% BerynmaroT B XMMHYeCKoe B3auMojieiicTBre ¢ 06pa-
30BaHHEM HOBBIX xuMudeckux cBsizeir C-O u H-O. B pesynbrate Takoro npespamieHus: oopasytorcs coeauaenus CO»,
H20 u BBIAENSETCS TEIUIO, CBET M Jp. BpyTTO peakuuio MOKHO ONMMCaTh PaBEHCTBOM AJISI OJTHOM MOJHM YIJIEBOIOPOAA
HIDKECIIEIYIOIINM YpaBHEHHEM:

CnHm + (n+0.25m)02 +E;im— nCO2 +0.5mH20+ AH +Y hv + J]p.

YpaBHeHUe paccMaTpUBaeT 00K OalaHC SHEPreTHKO-MaTepHaIbHBIX PABEHCTB JIEBOW M IIPaBOM 4acTH, TJE B
MIPaBOil 4acTH MMEETCS MHOXXHUTENH «hvy, BKIIOUAIONINKA KBAaHTOBO-MEXaHHUYECKOE CBOMCTBA 3JIEMEHTAPHBIX YACTHII.
CornacHO yCTOSIBIIMMCS BO33PEHUSM, MOBEJCHHUE JIEMEHTAPHBIX YACTHUI] OIMHCHIBAECTCS BEPOSTHOCTHBIMU XapaKTepH-
CTHKaMH KBaHTOBOW MexaHUKH [9]. OmHako, B [6] cunTaeTcs, 9T0 (U3NIECKUI CMBICI BETMYMHBI TocToSHHON [1manka
«hy, cnosp3yemas Ipy KBaHTOBO- MEXaHHMYECKUX BBIYMCICHHSX, A0 CHX MOP He siceH. M3nmaras mepexo 3JIeKTpoHa ¢
OJIHOTO ypOBHS Ha JIpYroil B aTOMe, 3TU aBTOPHI 3aKJIIOYAIOT, YTO 3aKOHBI KJIACCHYECKOH MEXaHHUKH 00513aTeJIbHbI
JJISl MATEPHATBHBIX 00bEKTOB, BKJIIOYas 3JIeMEHTAPHbIE YaCTHIBI MUKpomupa. CleqoBaTebHO, 3T0 OTHOCUTCSA
HE TOJIBKO K 3JIEKTpPOHaM M (OoTOHaM U Ap. [2], HO U K NPOTHUBOIOJIOKHBIX 3apSXKEHHBIM aTOMHO-MOJIEKYJISIPHBIM TPYII-
IIMPOBKaM M pajuKaiaM. B pesynbprare mpoTekaHuss Ha3BaHHOT'O Ipoliecca MPOMCXOAUT BBICBOOOXKICHUE JIeMeHTap-
HBIX YACTHI] IEPEHOCYMKOB TEILIOThI- TEMJOTPOHOBY, CBeTa — ()OTOHOB U YIEKTPHYECTBA — JJIEKTPOHOB. 11 kO-
JIMYECTBO HHEPTUH, BBIACISIEMOE B BHJIE TEIUIOTHI, CBETA M JEKTPOMArHUTHOTO MO, SKBUBAJICHTHO Pa3HOCTH BHYT-
penHeii sHeprun cuctemsl 10 U mocte npouecca (AU = Uyex— Ukon ).

ITo mauueMM [17], moAcYMTaHO, YTO P BCTYIUICHHH BO B3aMMOJICHCTBHE OHOTO KHJIOTpaMMa aHTHMAaTEPUH C
PaBHBIM KOJMYECTBOM MATEPUU BbIAENMTCS MpuOiusutensHo 1,810 JIxkoynb SHEprum, 4To SKBUBAJIEHTHO DHEPIHH,
BBIIENIEMON TIpH B3phIBe 42,96 MeraToHH TpHHUTpoTOyona. Camoe MOIIHOE SAEpPHOE YCTPOWCTBO M3 KOTIA-IMOO
B3phIBaBIIMXCS HA TuiaHeTe — [lapp-6oMm0a (26,5T) — cooTBeTcTBOBaNO 57 MeratoHHaMm. ClenyeT OTMETUTh, YTO MOPSII-
ka 50 % sHepru, BBIICIUBIICHCS NMPH aHHUTWIALUK (PeakuWu Napbl HYKJIOH-aHTHHYKJIOH), BBLAEISAETCS B (opme
HEHTPHUHO, a NOCJIEJHUE IPU MaJIbIX YHEPTHUAX NMPAKTUUECKH HE B3aUMOJCHCTBYIOT C BEIIECTBOM.
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[Ipu ananu3e ypaBHEHHUs! OPYTTO pEeaKLK FOPEHUs YIIEBOAOPOIOB HE JOJDKHO CKIIAIBIBAThCs «apudmeTnde-
CKO€» MHEHHE O TOM, YTO K BEIECTBAM, BRIPAKCHHBIX B EIMHHUIIE T/MOJIb, JOOABISIETCS 3HAYCHNUE SHEPTHU B €HHUIIC
JIx/Moib. 31ech BaXKHO, YTO UCXOJIHASI CUCTEMa, COCTOAIIAsl U3 0AHO| Moun yriaeBogopoaa CnHm u (n+0.25m) u mo-
Jim kucaopoaa Oz, Kak MaTepraibHble 00pa30BaHMs COCTOST U3 «XUMHYECKUX WHIUBHIOBY [16], KOTOpBIE pH 3a1aH-
HbIX ycnoBusx (T-temmeparypa, P-naBnenue, V- 00beM M [- XMMUYECKHH MMOTEHIMAN) UMEIOT CBOIO BHYTPEHHIOIO
JHEPruio, nMewInii pasMeprHocts B /Lx/Moub. K 310l cucteMe U3BHE MOJAETCS SHEPTHsl, paBHAs YHEPTUU AKTHUBa-
1A — Eaxm , U1 TPOTEKAHUSI XUMUUECKOM peakiuid. TakuM 00pa3oM, HCXOJHASI CHCTEMA HMEET BHYTPEHHIOIO YHEPTHIO
KaK CyMMY 3THX JIBYX Pa3HOBHIHOCTEH SHEPTHIL, KOTOPYIO MOXKHO 0003Ha4UTh yepe3 AU mmu:

AU; = AU(CrHm) + (n+0.25m) AU(O2) + Eaxm

AHaNOrM4YHO MPOAYKTHI CTOPaHUS UIMEIOT CBOM 3HAYCHUS BHYTpeHHEH 3Hepruit AU, u sHepruio, BbIICICHHbIE
B OKPY’KaIOIIyIO0 CPEAy B BUJIE TEIIa, CBETA U JIP.

AU +AH +Y hv + «/Ip.».

Otcrona, i1 OpyTTO PeaKIuy SHEPTETHISCKUN OaTaHC BRITIIAUT HIDKECIEAYIOMINM 00pa3oM:

AU = AU +AH +Y hv + «/Ip.»

JlaHHOE paBEHCTBO BHITEKACT W3 OOIICH3BECTHOTO 3aKOHA «3aKOH COXpAaHCHUS MaTepUH U DHepPrum». B BrIpa-
JKEHUH «3aKOH COXpaHCHHA MATECpUN U DHEPTUN», IIOHATHUEC «OHCPTHUA» UACT BTOPBIM, IIOTOMY, YTO SHEPTUSA ABIACTCA
CBOMCTBOM MaTEepHH, KOTOpasi XapakTepu3yeT ee aAprkeHue. 1 snepretuueckue Benuunnsl AU1, AUy, AH, > hv u «/Ip.»
B OpYTTO peakiK XapaKTepU3yIOT ABHKEHUE IIEMEHTApHBIX YaCTHIl — NEPEHOCYMKOB DHEPIHU U UMEIOT MaTepHab-
HYI0 ocHOBY. Takum 00pa3oM, B MOHATHAX IHEPrHsl U (popMa meperayn IHEPrUM HEOOXOAMMO OOpPATUTh BHUMaHUE
Ha IpUPOY YIACTHUKOB JBHIKECHHUS:

MOTEHLMAIbHAs HHEPTUS] MACCUBHBIX TEN MEPEAETCs B MIPOLECCE UX KUHETUUECKOIO IBHIKEHUS C COBEPILIEHUEM MeXa-
HUYECKOH paboTHI;

mepefadya BHYTPEHHEH SHEPrHHM B pe3yJbTaTe NPOTEKAHWS XUMHYECKOTO, OHMOXHMHYECKOTO W IPYTUX (U3HUKO-
XAMHUYECKHUX TPOIECCOB IMPOUCXOANT IPH M3MEHEHHUH MUKPOCTPYKTYpP M OCYIIECTBISIETCS BBICBOOOKICHUEM 3JICMECH-
TapHBIX YACTHUL] IEPEHOCYUKOB TEIJIOTHI, CBETA U 3JIEKTPUUECTBA.

Tax, ropeHre yrieBogopoaAoB (u qpyrue (PU3UKO-XUMHICCKHE MPOIECCH) MO3BOJIOT CYAUTh O pealu3alliu
Iporiecca B3aUMOICHCTBHUS MEXy IIPOTHBOIOIOKHO 3apsKEHHBIMU MaTepHalbHBIMU 00bekTaMu. B pesyibrate mpo-
necca nmporucxoaur rnepeaadya BHyTpGHHGfI OHEPIruu B BUJIC BBIJACIICHUSA (HOI‘J’IOH_ICHI/IH) OIIPEACIICHHOI'O0 KOJIMYCCTBA TCII-
JIOTHI, CBETa U APYIHX (PU3MKO-XMMHUYECKHX INPOSBICHUH, XapaKTePHBIX U KaXI0W (U3MKO-XUMHUYECKOW CHCTEMBI.
Ha nam B3rymsiz, GopMHpOBaHNE MOTOOHBIX MHKPOCTPYKTYP B CUCTEME SBIISCTCA NMPUYNHON MPOUCXOKIEHHS B3PbI-
BOB, IPOTEKAHUS XMMHYECKUX pPeaKuuil no npuHuuny 3¢g¢dexra JOMUHO U MHOTMX ObICTPOTEKYLIMX NPOLECCOB.
Ecmu cuutath, 94To NMH000€ TMEpeMenIeHne IEKTPOHA OT €ro CTAlMOHAPHOTO IOJIO0KEHUS MPUBOJUT K IPOTEKAHHUIO
OTIPE/ICIICHHOTO TIPOIIecca U OTPaXKAaeTCsl Ha SHEPTeTUICCKOM, OMOIIOTUIECKOM U (PH3HKO-XUMHUIECKOM COCTOSHHUH CH-
CTEMBI, TO CJIEYET IPOBECTU aHAIOTHIO C IEPEMELIEHUSIMU APYTUX dJEMEHTApHBIX yacTull. Hanmpumep, npoctoe Mexa-
HUYECKOE TPEHHE Y00HUTOBOW ITaJOYKU MO MICPCTH MPUBOIUT K IMOSBIICHUIO deKTpudecTBa. CHHTETUYECKHE ITOIHU-
MEpHBIC MaTepUANbl ¥ U3AEIHsI Ha HX OCHOBE, HETEIPOIYKTHl IPH MEXaHUYECKUX JBIKCHUSIX BBI3BIBAIOT JJICKTPH3a-
muro. KnaeTndeckast 3Heprus ynapa MOJIOTKA TI0 METaJUTy COBEPIIAET MEXaHHUYECKYIO paboTy, U3MeHss popMy MeTall-
J1a, 9YTO CONPOBOXKIACTCS BBIJEICHHEM TEIIOTHI, UCKPBI B 0Opa3oBaHueM TepMoToKa. CienoBaTeNnbHO, 00s3aTeIbHBIM
YCIIOBHEM Iepejauyil BHYTPEHHEH YHEPrUHU SBISETCS MPOTEKaHHEe KOHKPETHOTO MEXaHHYECKOT0, XUMHYECKOro, OHoJIo-
THYECKOTO WJIH APYTUX (U3HMKO-XMMUYECKHUX MPOIecCOB B cucTeMme. Ecim Obl He MpOMCXOIMI MPOoIiecCe TOPEH s yriie-
BOJIOPO/IA, TO HE BBIJIEJSUIMCH OBl TEIJIOTa W CBET. 3amacoB TEIUIOTHI M CBETA B CHCTEME He HAQ/II0IaeTcsl, 1 OHU
NPOSIBJSIIOTCS TOJIBKO JIMIIb MPU MPOTEKAHMU XMMHYECKOro mpouecca, sBisdsich (opMoil nepeaayv BHyTpPeHHel
sHepruu. [Ipy 3TOM nepeHOCYNKaMH TETIOTHI ABJISIOTCS «TEIIOTPOHBD), CO3/IAI0IINE TETIOBOE TI0JIe, CBETa — OITHYE-
ckue (POTOHBI, CO3/IAI0IIIE CBETOBOE I10JIE, SJIEKTPUUECTBA — HJIEKTPOHBI. DIIEKTPOH SIBIISIETCS] OJTHIM U3 COCTABIISIOIINX
KOMIIOHEHTOB BHYTPEHHEH dHEPruM CUCTEMBI U IPU CTALIMOHAPHBIX YCIOBUAX ABMKeHMA. [loaToMy crienyer monararts,
YTO B PE3yJIbTaTe MU3MEHEHMS €ro CTallMOHAPHOIO PACHOIOXKEHUS CO3JaeTCsl yCIOBUE MPOTEKaHUs Ipolecca AJs €o-
BepuIeHUsI pa0oThI U NepeAadd BHYTPEHHeH JHepIruy B BUJe 3JICKTPOMATHATHOIO MOJI5, KOTOPOe CKJIAIbIBACTCS
U3 IBYX CJIaraeMbIX B 3aBHCHMOCTH C COCTOSTHHEM JJIeKTPOHA:

— 1epBoe, TO U3MEHEHHUs CTAllMOHAPHOIO PACHOJIOKEHHS 2JIEKTPOHOB U3BHE, B PE3yNbTaTe KOTOPOH BO3HU-
KaeT Pa3HOCTh MOTEHIHAIOB U MOSABISAETCSA JIEKTPHYECTBO B CHCTEME B TEUEHHUH TIPOLIECCA;

— BTOpOE, IIPU CTAIlMOHAPHOM IBIDKEHUH AJICKTPOHOB B aTOMHO-MOJIEKYJISIPHOW OpOMTANM B TONIE SIpa |
MOJISIPU30BAaHHBIX 3JIEKTPOHOB B pE3yibTaTe WX B3aUMOJCHCTBUS 00pa3yloTCS «3JIEKTPOMATHHUTHBIE YACTHIBD),
MpeICTABJSIONME TUNOJH (JCKTPUYECTBO U MAarHeTHU3M), KOTOPbIE HAXOAATCS B PABHOBECHH C AJIEKTPOMATrHUTHBIM
T0JIEM OKPY’KaloIleH cpe/ibl.

3axIroYeHue.

DOHeprusi XxapakTepu3yeT JIBH)KEHHE MaTepHH M CIIOCOOHOCTh €€ COBEepIlaTh paszindHble BHIbI padot. [loren-
LMaJIbHAs SHEPTHsl MAKpPOOOBEKTOB B JIBU)KEHHH IPOSBIAIOTCS B BHJIE KHHETHYECKOW SHEPTUH U MEPEIacTCsl COBEpIIIe-
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HHEM B OCHOBHOM MEXaHH4ECKOW paboThl, TJie padounM TEJIOM CIIY)KHT MAaCCHBHBIC BeLeCTBa (HarpeThlid BOSHOM nap,
CKaThIi Ta3, HAIIOP BOBI, BETpa U Ap.). MakpoOOBEKTHI COCTOSAT N3 MHKPOCOCTABJISIIOMIMX (ATOMBI, MOJICKYJIbI, Jie-
MEHTapHbIE YaCTHIIbI), COBOKYIIHOE ABHKECHUE UX XapaKTepH3yeT BHYTPEHHIOI0 IHEPIrUI0 CHCTEMbI.

H3MeHeHHe CTPYKTYpbl CUCTEMBI B PE3YJIbTAaTe peali3aliii MeXaHHYeCKOH pabOoThl TaKkKe CO3/1aeT yCIOBHE
nepeaavu BHyTpeHHel sHepruu. M3smMeHeHne BHyTpeHHEH SHEPTUU CUCTEMBI pealu3yeTcs ¢ U3MEHEHHEM MHKPOCTPYK-
TYPHBIX COCTaBIJISIIOIINX MaKpOOOBEKTOB COBEPLICHHWEM COOTBETCTBYIOIIETO BHIa paboT, BBIIENICHHE (IIOTJIOLICHHE)
TEIUIOTHI, N3TYUCHHs CBETa WM BBIACICHUS (IOTJIOMICHMS) 3IeKTPOHOB. Ilepenaua sHEPruM MPOHUCXOTUT TONBKO INPH
ocyuiecTBiIeHUH nponecca. [Ipy nporexkanny mpouecca nepefaya BHyTPeHHeH dHEPrUH Pealn3yeTcsl COBeplIeHn-
eM XHUMHYeCKOil, (PU3MKO-XUMHYECKOl, 0MOXUMUYECKO, 3JIeKTPUYECKOil padoT, CONPOBOKAAIOIIUXCS BbljeJIe-
HHEM TeIlI0ThI, U3JIy4eHHeM CBeTa U 3JIeKTpHYecTBa.

Taxum 00pa3oM, BHYTPEHHSIA IHEPIHsl SBIICTCS ABMKEHHEM YacTHI] aTOMHO-MOJIEKYJISIPHBIX 00pa3oBa-
HHUIi, COCTABJIAIOIIUX JAAHHYI0 cucTemy. Temnora, cBeT M 3J1eKTPHYECTBO NPEACTABIIOT IBHKEHHUS dJeMEHTap-
HBIX YaCTHI: «TEMJOTPOHOBY», (OTOHOB M 3JIEKTPOHOB, KOTOpbIe U 00ecIeYNBaIOT NepeAavy BHYTPeHHeil JHep-
THH B MaTepHAJILHOM MHpe.

JIBmKeHue MaTepuu, XapaKTepu3yeMoe B KaueCTBE «IHEPIHHW», U MEXaHH3M ee Mepeaad TpeOyloT U3ydeHus
3aKOHOMEPHOCTEH ATHUX SIBICHUH U CBSA3U MEXIy HMMH, YTO ITO3BOJIUT YNPABIATH NPUPOJHBIMU SBJICHUSMH B HYKHOM
HalpaBJICHUH.
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BJIMAHUE IMTPOBOCHAJIMTEJIBHBIX IUTOKUHOB
HA CUCTEMY BHEHIHEI'O JIbIXAHUSA

H.II. AnekcanapoBa, TOKTOp OMONOTHYECKHUX HAyK, 3aBEAyIOMIas JadopaTtopreil pr3noIoTuu IIXaHus
Wucturyt ¢pusnonoruu um. WU.I1. ITapnosa PAH (Cankr IletepOypr), Poccust

Annomayun. Ha ocnosanuu ananuza iumepamypHuix U cOOCMBEHHbIX IKCHEPUMEHMATbHBIX OAHHBIX 00CYHCOa-
emcs yuacmue YumoKuHos, Meouamopo8 UMMYHHOU CUCTNEMb, 8 YEHMPATbHbIX MEXAHUSMAX Pe2yIAYUY QuU3UOI0SUYeCKUX
@yuxyuii. Ilokazano, ymo noswviuieHue coOePIHCAHU OCHOBHO20 NPOBOCHANUMENbHO20 yumokuna HUJI-15 6 kposenocHom
pyciie OKasvleaem aKmusupyrouee eiusHue HA YEeHMPAIbHbIl MEXAHUSM pe2yisyuy nammepHa ObIXaHus npu 0OHO8pe-
MEHHOM CHUNCEHUU BeHMUTIAMOPHOU YY8CMBUMETbHOCU K 2UNOKCeMUYeCKUM U 2UNEPKANHUYECKUM USMEHEHUIM 8 2a30-
6om cocmase Kpogu. Paccmompena ponb yuKkioOKCUSEHAZHO20 MEXAHUIMA 8 0OeCnedeHul pecnupamopHbix dQhgexmos
HII-1p. Coenan 6b1600 0 Hecamu@HOM GIUSHUU YCULEHHOU IKCNPECCUU NPOBOCHATUMENbHBIX YUMOKUHOE HA CUCTEMY
BHEUWIHE20 ObIXAHUS NPU NATMONIOSUYECKUX COCIOSAHUAX, CONPOBOAHCOAIOUWUXCS Pe3KUM NOBbIIUEHUEM YPOBHS NPOBOCHANU-
MeNbHLIX YUMOKUHOG 8 OP2aHU3Me (CUCmeMHOoe 80CnaleHue, mpasmbl 20J108HO20 MO32d, UHCYIbIMbL, UeMUl U m.n.).

Knrouesvie cnosa: suewnee ovixanue, yumoxutul, HJI-1f, npocmaznandunsl, cunoxcus, suneprantusi.

B HacTosimee BpeMsl yCTaHOBIICHO, YTO B OPTaHM3ME YEJOBEKa M JKMBOTHBIX MPOHMCXOIUT B3aHMOJICHCTBHE
NMMYHHOH U HEPBHOH CHCTEM C MOMOIIBIO OCOOBIX OENKOBBIX MOJEKYJ — HUTOKHMHOB. COTIacHO KIACCHYECKUM Mpes-
CTaBJICHUSM, [IUTOKHHBI PACCMAaTPUBAINCH KaK MEIHATOPHI, yJaCTBYIOIINE B PETyIHMPOBAHHN MMMYHHBIX W BOCIIAJIH-
TEJILHBIX IPOLIECCOB HAa MECTHOM ypOBHE, 00ecIeurBasl MapaKpUHHOE WM ayTOKPHHHOE B3aMMOJICHCTBHE MEXy KJICT-
KaMU UMMYHHOH cucTeMbl. OIHaKO BIOCIEIACTBUU OKa3aJI0Ch, YTO 3KCIPECCHUS IUTOKMHOB, a TAK)KE UX PELIENTOPOB HE
OTpaHMYeHa TOJBKO UMMYHHOM cucteMoil. OHM MOTYT MPOAYIIMPOBATECS BO MHOTHX OpraHax M TKAaHAX, BKJIIOYas ICH-
TPaJbHYIO HEPBHYIO CUCTEMY M 00pa3ys TeM CaMblM B OpPTaHHM3ME €IMHYI0 CUTHaJIbHYIO ceTh [16, 17]. Kpome Toro,
nomnanas B IHUPKYJIATOPHOE PYCJIO, LUTOKMHBI OKa3bIBalOT FOPMOHO-IIOJJOOHOE, SHIOKpUHHOE neiicTBue. [loaTomy B
HACTOSIIee BpeMsI [IUTOKMHBI BBIJICJIAIOTCS B CAMOCTOSITEIBHYIO CHCTEMY PEeTyJIALNH 3allUTHBIX Peaklyil opraHu3mMa u
HOPMAaJIBHBIX (PM3HOJIOTHYECKUX (DYHKIHH, TECHO CBSI3aHHYIO C HEPBHOH M 3HAOKPUHHOW CHCTEMaMH peryisinuu [3].

YCcTaHOBIIEHO, YTO IIMTOKWHBI UIPAIOT BAXKHYIO POJIb B HEHPO-MMMYHHBIX B3aMMOJICHCTBHAX, yIaCTBYS B MEXK-
KJIETOYHOM KOMMYHHUKAIMU B Ka4eCTBE HEHPOMOYIISTOPOB, KOTOPHIE OKa3bIBAIOT MPSIMOE MIIM ONOCPEOBaHHOE JeH-
CTBUE Ha KJIETKM LEHTpaibHOU HepBHOU cucteMsl [4, 5, 8]. [lonmydeHbl MHOrOUMCIEHHbBIE JOKAa3aTeNbCTBA TOrO, YTO
MO3T SABJISETCS MMMYHOJOTHYECKH KOMIICTEHTHBIM OPraHOM, C OOJBIIMM KOJMYECTBOM IIMTOKWHOB M IIMTOKWHOBBIX
peLenTopoB, HKCIPECCUPYEMbIX B HEHpPOHaX, acTPOINTAX, MUKPOIJHMU U OJUTOJCHAPOIMTAX, SMEHINMHBIX KJIETKaXx,
BBICTHJIAONINX JKEITYA0YKH MO3ra M CIIMHHOMO3TOBOM KaHaJl, B KJIETKaX IiepeOpoBacKyIsipHOro 3HAoTenus. [losTomy,
KpOMe MMMYHOPETYJISIIINY, IIUTOKUHBI, JIEHCTBYSI Ha ONpEAETICHHBIE CTPYKTYPHl HEPBHOW CHCTEMBI, MOT'YT OKa3bIBaTh
BJIMSIHME Ha pa3HooOpasHble (pU3MOJIOTHYECKHE MPOLIECChl, B TOM YHCIIE M Ha PEryJSIHI0 pecruparopHoil yHKunu,
TeM 0OoJiee, YTO 3HAYUTEIBHOE KOJNYECTBO (DYHKIHOHAIBHO aKTUBHBIX PELENTOPOB OCHOBHBIX MPOBOCHAIUTEIBHBIX
uurokuHoB UJI-1B u ®HO-a 0OHapykeHO B sijpe OAMHOYHOTO TPaKTa, B 00JIACTH KOTOPOTO PACIIONIOkKEHa JIopcalbHasl
pecnuparopHasi Tpymna HEHPOHOB JbIXaTeILHOTO MeHTpa [8, 12]. BMecTe ¢ TeM B HacTosIee BpeMs MOKa elle OYeHb
MaJIO MPSIMBIX 3KCTIEPUMEHTAIBHBIX JAHHBIX, YKA3bIBAIOMINX HA Y4acTHE MPOBOCTIAINTEIBHBIX IIUTOKWHHOB B KOHTPOJIE
pecrpaTopHOil (QyHKIIUH.

OnHa U3 IepBBIX HEMHOTOYHCIIEHHBIX padoT, MMEIOIasl OTHOLIEHHE K 3TOi MpodieMarnke, Oblia oIryOJIMKOBaHa
Graff u Gozal B 1999 rony. B neit 6pu10 okazano, uto cucremuoe Beenenue VJI-1[3 BbI3bIBaeT OTBETHI CO CTOPOHBI Kap-
JIMOPECTINPATOPHON CHCTEMBI, KOTOPbIE HE COBNAIAIOT 110 BPEMEHH ¢ MUPOreHHbIM dddexrom MJI-1B n MoryT ObITh ormo-
cpenoBanbl NO- 1 3iiKacaHOM-3aBUCUMBIMU MeXaHnW3MaMU. [lo3Hee ObIII0 yCTaHOBIIEHO, YTO CUCTEMHOE BBEJICHUE JH-
JOTOKCHHA, CIIOCOOCTBYIOIIETO BBICBOOOXKICHUIO MPOBOCTIATUTEIBHBIX ITUTOKHHOB, 3/I0POBBIM HCIIBITYEMBIM BBI3BIBACT
YBEITMUCHNE YacTOTHI JBIXaHUS, CKOPOCTH MHCIHPATOPHOTO MOTOKA, MUHYTHOW BEHTHIIIMHU JIETKHX, YCHUIIUBAET MOTOP-
HBIN BBIXOJ] JBIXaTeTIHHOM cucTeMsl [15]. Pe3ynbTaTel Hamero MCciief0BaHus COOTBETCTBYIOT 3THM JAHHBIM M MOATBEP-
JKJTAIOT TPABWIBHOCTH BBHIBOJOB 00 aKTHBUPYIONIEM BIMSHUH IPOBOCHAIUTEIHHBIX IUTOKMHOB Ha IIEHTPAJIbHBIA Mexa-
HU3M PETYyJLIIUH MaTTepHa AeixaHus [1, 2]. B aTux paboTax, BEITOJHEHHBIX Ha HAPKOTH3UPOBAHHBIX JKUBOTHBIX, OBIIO
TIOKa3aHo, YTO TOBBIIIEHHE KaK CUCTEMHOT0, Tak U 1epedpanbHoro yposHs MJI-1P BbI3bIBaeT yBenmyeHHe LEHTPaTIbHON
HMHCIIUPATOPHON aKTUBHOCTH, CUJIBI COKPAILIEHUI ABIXaTENbHBIX MBI, BEHTWIAUHU JerkuX. OHaKo, Kak MoKa3alu pe-
3yJIbTAThl HAIUX JAIbHEHIINX UCCIEJOBAHUM, 3TO YTBEPKACHUE CIPABEUINBO TOJIBKO Ul CHOKOMHOIO HE CTUMYJIHUpYe-
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MOTO JIBIXaHHS B YCJIOBUSIX HOPMOKCHH [6, 7]. DKCIIEpUMEHTBI C BO3BPATHBIM JIBIXaHWEM T'MIIEPKAITHUYECKOM M I'MITOKCH-
YECKOH I'a30BBIMH CMECSIMU TTOKa3allk, YTO, yBEJIMYMBas 0a30BbIH YpPOBEHb BEHTHJISLUM JIETKUX, HPOBOCIIAIUTEIIBHbIC
LIUTOKWHBI OJTHOBPEMEHHO O0JIaJal0T YTHETAIOMNM JICUCTBUEM Ha XeMOPE(IEKTOPHYIO PETYISIMIO JAbIXaHHsI, BbI3bIBAs
CHIDKEHHE BEHTWISITOPHOM YyBCTBUTEIBHOCTH K TMIEPKAIHUU U TUIOKCHH (pUCYHOK 1). IIpaBHIIBHOCTD HAIIMX BBIBOJIOB
MOJTBEPKAACTCSA HEKOTOPBIMU OTMOCPEIOBAaHHBIMU JaHHBIMU. Tak, B UCCIEOBAaHUHU, TIPOBEACHHOM Ha MBIIIAX C MBIIIEY-
HOH jucTpodueli, KOTOpble UMEIOT CHW)KCHHBIH BEHTWISITOPHBIH oTBeT Ha runepkanuuo (7 % CO2) mo cpaBHEHHIO C
HOPMAaJIbHBIMH MBIIIAMH, OBIJIO TTOKa3aHO, YTO KOHKYPEHTHOE yCTpaHEHHE MpoBocHaanTensHoro rnurokuaa TNF-o (1o-
cpeacTBoM yaaneHus reHa A TNF-o) 3HaunTeNpHO yiTydIaeT BeHTHIATOPHBIN OTBET Ha TUIepKamHmto [13].
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Puc. 1. Buusnue UJI-1f na éenmunsmopuwiii omeem na eunepxantuio (4) u eunoxcuro (b). Ilo ocu opounam eenuuuna npupocma
Munymrozo o6vema ovixarnus (MOJ]) npu yeenuuenuu PCO2 (A) u chuscenuu PO2 (B) na 1 mm pm. cm., 6blpaciceHHas 6 npoyeHmax
K gony. 3a 100 % npunama eenuuuna npupocma MO/ 0o sedenus HJI-1f. Kpacnvie cmonbuku — 3K302eHH0e NOGblULeHUe
6 opeanusme ypoernsa UJI-1p, sowcenmoie — nosviuienue yposus UJI-15 na gone deticmsus ouxnogenaxa

CHIDKCHHE BEHTHIATOPHOI YyBCTBUTEIBHOCTH K HEOCTATKY KHCIIopoaa oy AekicteiueM WJI-1[ npenmonaraercs B
paborte, MpOBEICHHON Ha HOBOPOXKAEHHBIX KpbicsTax [14]. JKUBOTHBIE, KOTOPHIM MHTpanepuTOHUanbHO BBOAMICs MJI-1[,
HMeNH MEHBIIYIO BEHTIWIITOPHYIO PEaKIHIO Ha aHOKCHIO U HE MOTJIM IIOIEPKUBATh CyJJOPOKHBIE BIOXHU, BEI3BAaHHBIC aHOK-
cHelt Tak JOJIT0 Kak KOHTPOJIbHBIE KHUBOTHBIE. Kpome Toro, mccnenoBaHus MOCIEAHHUX JIeT MOKa3aly, YT0 OCHOBHBIE IPO-
BocrayuTebHble MUTOKUHEL (IL-18 TNF-o IL-6) n uX pernentopsl SKCIPECCUPYIOTCS B TIIOMYCHBIX KJIETKaX KapOTHIHOTO
Tela, BHITOJHSIONIETO XeMopelenTopHyro ¢yHkuuio [9, 19]. [Tostomy sx3orenHoe Beenenue 1L-1B u TNF-a cramymupyer
IJIOMYCHBIE KIIETKH U yBEJIMUUBAECT YaCTOTY Pa3psaoB CHHYCHOTO HEpBAa, HHHEPBUPYIOIIEIO KapOTHIHOE TENO U MEpeiaro-
miero agdepeHTHYI0 UMITYIIBCAIIIO OT MepU(PEepPUIESCKIX XeMOPELENTOPOB B IbIXaTebHBIN eHTp [9, 18]. OmHako, yBemm-
4nBasi JOHOBYIO aKTHBHOCTH KapOTHIHOTO CHHYCHOTO HEPBa, LINTOKHMHBI B TO )K€ CAMOE BPEMsI CHIKAIOT €10 XeMOTyBCTBH-
TenmbHOCTH [10, 11]. DTOT MEXaHI3M MOXKET OOBSICHUTH PECITUPATOPHBIH 3()(EeKT, KOTOPBIH HAOIIOMAICA B HAINX 3KCICPH-
MEHTax IIpu SK30reHHOM BBezeHnu MJI-13 B KpoBEeHOCHOE PyCIIO: YBEIUUCHHE LIEHTPAILHOW HHCIIMPATOPHOI aKTUBHOCTH U
BEHTWISILIUH JIETKUX IIPU OTHOBPEMEHHOM CHI)KEHUH BEHTHJIITOPHON TyBCTBUTEIIBHOCTH K THIIOKCHH.

AHanu3 MexaHH3MOB peau3alii 0OHapyKEHHBIX HaMH pecriupaTopHbiX ddexroB NJI-1B mokaszan, 4yto B MX oc-
HOBE JICKHUT aKTUBAIHS [IMKJIOOKCUT€HA3HBIX MyTeH, BhI3BaHHAs B3aumoerictBueM NUJI-1B co crienuduueckum perentopom
U CIIOCOOCTBYIOIIAsI YCHUIIEHHIO MPOAyKIWH TpocTaraanauHoB (PGE2). O6 3ToM cBUeTeNbCTBYET OTCyTCTBHE BiusiHus UJI-
1 Ha BEHTWJISITOPHBI TMIIOKCUYECKHH U THIIEPKATHUYECKHI OTBeT Ha (poHe NeHCTBHS AUKIO(pEHAKAa HHTHOUPYIOIIETO aK-
TUBHOCTb COX 1 1 2 [6]. YuuThIBas nojgy4eHHbIE HAMHU 3KCIIEPUMEHTAJIbHBIE JAHHBIE U PE3YIbTAaThl THCTOXUMHYECKUX HC-
cliejoBaHui, TokaspiBatonye, 4to PGE, B O0bIIoM KOJIHMYECTBE SKCIIPECCHPYIOTCS B 00JIACTH JOPCATLHON PECTIMPATOPHON
TPYHIIBI IPU aKTUBALMU UMEOMINXCS 31€Ch IUTOKMHOBBIX PelienTopoB [20], MOXKHO yTBEPKAATh, YTO B CUCTEME PETyIISLUN
BHEIIHETO AbIXaHHs NPOCTArJIaHI1HBI SBISIFOTCA aKTUBHBIMH MEPENATYNKaMHU IUTOKHHOBOTO CHTHAJIA HA TPYIIIBI HEHPOHOB,
y4JacTBYIOIIHMX B ()OPMUPOBAHMN BEHTHISITOPHBIX OTBETOB Ha TMIIEPKAITHHIO U TUIIOKCHIO.

Takum 06pa3oM, MOTy9IeHHBIE HAMH JTaHHbIE CBHIETENBCTBYIOT O TOM, YTO YBEIIMYCHHUE PO TYKIIMH IPOBOCHATUTENb-
HBIX [UTOKHHOB OKa3bIBAaCT HETaTMBHOE BIIFSTHAE HA CHCTEMY BHEITHETO JBIXAHMS, TaK KaK OCJIa0JieHre BeHTUIITOPHOH dyB-
CTBUTENIFHOCTH K M3MEHEHHUIO Ta30BOT0 COCTAaBA KPOBH BBI3BIBAET CHIDKEHHE PE3ePBHBIX BO3MOXKHOCTEH JIBIXaTeJIbHOM CHCTe-
MBI. OTO MOXET HPOHCXOAUTh, HAIPUMEp, TIPH PA3BUTHH CHCTEMHOTO OTBETAa HA BOCTIAJICHWE, TIPH TPaBME TOJIOBHOTO MO3Ta,
HHCYJIBTaX, UIIEMHH U JAPYTHX COCTOSHUSX, KOTOPBIE COMPOBOXIAIOTCS PE3KUM IOBBIIICHHEM YPOBHS MPOBOCTIATIUTEIBHBIX
LIUTOKMHOB B OpraHimsMe. Pe3yibTaTel IPOBEACHHOTO MCCIEI0BAaHNS YKA3bIBAIOT TAKKE HA TO, YTO JICHCTBHE NMPOBOCTIANIATEN -
HBIX [IUTOKMHOB MOXKET OBITh MPHYMHOM CHIDKEHHS! BEHTHJIATOPHOTO OTBETa Ha I'MIIEPKAITHHIO y OOJIBHBIX XPOHHUECKOH 00-
CTpYKTUBHOM Goe3Hbto Jierkux (XOBJI) npu kotopoit HabmoraeTcst SHI0reHHOE TIOBBIIIEHHE CHCTEMHOTO YPOBHS IIPOBOCTIA-
JIMTEJIBHBIX IIUTOKUHOB. KpoMe Toro, noirydeHHble HaMyU JJAHHBIE TTO/ICP>KUBAIOT TOUKY 3pEHMSI, COIACHO KOTOPOI MH(EKIHS
MOJKET MIPpaTh KPUTHUECKYIO POJIb B alTHOD MJIAJICHIIEB M CHHJPOME BHE3AITHOW JeTCKol cMepTH, npudeM MJI-1B mMoxer BbI-
CTyIaTh B KaUeCTBE KJIIOYEBOTO MEMaTopa MeXIy 3THMH coObITrsiMi. HensbexHoe yBemmyenne conepxxanust MJI-13 B opra-
HHU3ME HOBOPOXKICHHBIX IPH MHPEKIMOHHBIX 3apayKEHUSIX MOKET SIBUTHCS MPHYMHOM BHE3AITHON OCTAHOBKH JBIXaHHs BCIIE/I-
CTBHE CHIDKCHHS BEHTWIITOPHOH YyBCTBUTEIFHOCTH K OCHOBHOMY CTHMYITY JIBIXaHHS — yIIIEKUCIOMY Ta3y. Tem Oomee, 9To B
COOTBETCTBUH C HEKOTOPBIMH JTAHHBIMH OCHOBHBIM MaTO(PH3HOIOTHIECKAM MEXaHU3MOM CHHIPOMA BHE3AITHOM AETCKOH cMep-
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TH SIBIISICTCSI HE3PEJIOCTb LIEHTPAJIbHBIX XEMOPELIEITOPHBIX HEHPOHOB M OCJIa0JeHHe BCIIEACTBHUE 3TOTO PEAKIMK HA THUIEpKaIl-
HU4eckui ctumyiL. [loBbimenne yposast MJI-1B Oyner ycunusath qeicTBre 3TOr0 (hakropa.
HccrenoBanue BBIMOIHEHO 3a cyeT rpaHTa Poccuiickoro Hayunoro ¢ouaa (mpoekt Ne 15-15-00119).
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THE INFLUENCE OF PROINFLAMMATORY CYTOKINES
ON EXTERNAL RESPIRATION SYSTEM

N.P. Alexandrova, Doctor of Biology, Head of Respiratory Physiology Laboratory
I. P. Pavlov Institute of Physiology of Russian Academy of Sciences (Saint Petersburg), Russia

Abstract. Based on analysis of the literature and our own experimental data, participation of cytokines, media-
tors of the immune system, in central mechanisms regulating physiological functions is discussed. It is shown that the
increase of content of the main pro-inflammatory cytokine IL-1 in the blood stream activates the central mechanism of
breathing pattern regulation while simultaneously reducing ventilatory sensibility to hypoxemic and hypercapnic
changes of blood gas. The role of cyclooxygenase mechanism providing respiratory effects of IL-18 is described. The
conclusion about the negative impact of enhanced expression of pro-inflammatory cytokines on the respiratory system
at pathological conditions accompanied by a sharp increase in the level of pro-inflammatory cytokines in an organism
(systemic inflammation, brain injury, stroke, ischemia, etc.).

Keywords: respiratory system, cytokines, IL-18, prostaglandins, hypoxia, hypercapnia.
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MOP®OJOI'MYECKHUE OCOBEHHOCTH MAKPOMUKPOCKOIIMYECKOI'O
CTPOEHUSA CEJE3EHKHU KPYIIHOI'O POI'ATOTI'O CKOTA

A.M. T'a3nzoal, A.B. ATkeHOBa?
! nokTOp GMONOrMYECKUX HAYK, IPOdeccop, 2 JOKTOPAHT
Kazaxckwuit arporexandecknii yauBepcuteT uM. C. Celipymnuna (Acrana), Kazaxcran

Annomayun. B cmamve paccmampugaromesi Onpocsl UMMYHHOU CUCEMb, CMPOEHUe TUMPOUOHOU MKAHU
0p2an08 UMMYHHOU CUCHeMbl cele3eHKU. [lanbl 63auMOOMHOUEHUs TUMPOUOHBIX KIEMOK, UX KAYeCMBEHHbII U KOAude-
cmeeHHblll cocmas, hopmuposanue nepuapmepuanvivlx mygm. Coomnouenue 6en0ti u KpacHoU nyibnbl 8 Cele3eHKe
KPYNHO20 po2amozo ckoma. Yacmuuno 3amponym onpoc o cocyOUCmou cucmeme Cene3eHKu.

Knrwouesvie cnoea: ummynumem, myghpma, ceiesenxa, umpoyum Kiemxu, nepuapmepuaibibiil, oeids nyavnd,
KpacHas nyavnd, YumoapxumeKmoHUuKd, KIUHU4eCcKds MOp@oaocus.

B nacrosmee Bpemst 00JbIIOC BHIMAHHUE YUCHBIX YACTACTCA N3YUeHHUIO O0JIe3HEeH, B OCHOBE MaToreHe3a KOTo-
PBIX JIeXKAT HApYIIEHUS AEATEIbHOCTH OPraHOB MMMYHHOM CUCTEMBL. M3yuyeHuto poiyu opraHoB UIMMYHHOW CHCTEMBI B
mporieccax aJanTaldi OpraHu3Ma M IPU BO3ICHCTBHY BHYTPEHHHUX W BHEUTHHUX IMOBPEXKIAIOMINX U UYKEPOIHBIX (hak-
TOPOB IOCBSIIIIEHBl MHOTOYNCIICHHBIC KIIMHIYECKUE U OMOXUMITYCCKUE UCCIICTOBAHIIS.

OpHako, HECMOTpPs. Ha OOJBIIKE YCHEXH B OOJIACTH MMMYHOJOTHM W UMMYHOMOPQOJOTHH, K HACTOSIIEMY
BPEMEHM OCTAIOTCS HEJOCTATOUYHO M3YYEHHBIMH MEKKJIETOYHBIE B3aMMOOTHOLIEHHUS B OpraHax MMMYHHOW CHUCTEMBI,
4TO TpeOyeT YTOUHCHHI U JOMOJHEHUH B UccienoBanusx. [lanHas mpoOrieMa ocTaeTcs BeChMa aKTyalbHOM, Tak Kak
H3yUYCHHE BOMPOCOB KIETOYHOI'O COCTaBa JUM(OUIHBIX OPraHOB MPU PA3JIUYHBIX BHEITHUX M BHYTPCHHUX BO3ACHCTBH-
SIX MO3BOJIMT 00JICe MOJHO PACKPHITh MEXaHU3MbI B3aUMOJICHCTBUS UMMYHHBIX CTPYKTYp. Jloaroe Bpems mumdounaHas
TKaHb, JIOKAJIN30BaHHAs B MAPCHXMME CEJIC3CHKH, BOCIPUHUMAIIACH JIUIIb B BHUJC JIUMGOUTHBIX Y3EJIKOB, PACIIOI0KEH-
HBIX B TOJIIIE KPACHOW IyJBIIbI, OJHAKO JTUM(pOHUIHAS TKaHb CEJIC3CHKH MMEET CBOCOOpa3HOe CTPYKTYPHOE CTPOCHHE.
Ha mepudepun mympmapHBIX apTepuii IMMYHOKOMIIETCHTHBIE KJIETKHA OOpa3yroT HECKOJIBKO PSIAOB KOHICHTPHUYCCKU
OpUEHTHPOBAHHEIX KIIETOK, & OHH, B CBOIO 04epenb, POPMHUPYIOT IepHapTepranbHble TuMpongHbie MyQTsl. JImMdorm-
THI, TAKXKE YIaCTBYIOT B OOPa30BaHHUH SJUTUIICOMIHBIX MakKpogararbHO-TUM(POUIHEIX My(T, KOTOPEIE OKPYXAIOT Ka-
NUWUIAPHI HA UX YT K CHHYCOUJAM CEJIE3EHKU.

KrneTkn IMMYHHO# CHCTEMBI, HII IMMYHOIIUTHI 00ECIICUNBAIOT TEHETHYCCKI KOHTPOIb, MPOTEKAIOIIHAN O
apTepUsAM CeJIe3€HKU KPOBH, OHH KAaKUM-TO 00pa3oM, IMOKa HEW3BECTHBIM, HACHTUQHUIIMPYIOT MOBPEKICHHBIC, OTCITY-
JKUBILIKE CBOM CPOK M MHOPOJHBIE KJIETKH, BKJIHOYasi MUKPOOpPraHuU3Mbl. B pe3ynbpTaTe aHTHUIeHHOTrO BO3JEWCTBUS Ha
OpraHu3M 4yXKEPOIHBIX KICTOK U BEIIECTB, HA OCHOBE MepHAPTEPUATBLHBIX TUMPOUTHBIX MyPT GopMUpyrOTCst TUuMPpO-
UIHBIC Y3€JKH, IPUYeM IMepuapTepuaibHbie JTUuMpOonuIHbe My()Thl BMECTE C apTepuell OKa3bIBalOTCS B MEepUQepUue-
CKOM 30He y3elKa.

B3anmooTHOIICHNT TUM(QOUAHBIX KIETOK, MX KAYEeCTBCHHBIM M KOJMYCCTBEHHBIN COCTaB IIPEACTABIIIIOT
OOJIBIION MHTEpEC T HMMYHOJIOTOB, TaK KaK 3TH KJIETKHA HEMOCPEICTBEHHO KOHTAKTUPYIOT C KIETKaMHU KPOBHU U TIPH-
4acTHBl K IMMYHHOMY OTBeTy. OJHaAKO MHUKpPOTONOTrpadus KIETOK IUM(GOHUIHOTO psila, a Takxke Makpoaros, UX Ko-
JNYECTBCHHBIC XapaKTEPUCTUKN W B3aHMOOTHOIICHHS B 3JIEMEHTaX OO ITyJbIIbI CeJIe3CHKH, B JaHHBIX JUTEPATyPHI
HAMEIOT JIUIIb PparMeHTapHBIN XapaKTep OMUCAHHS.

ITo MopdodhyHKINOHATHHEIM OCOOSHHOCTSIM CeJIe3eHKa YeJIOBEKa OYeHBb ONM3Ka K TAKOBBIM CEJIE3EHKU KPBICHI
1 cBUHBH. VICX0J U3 3TOTO, MHOTHE HCCIIEIOBATENIN YUUTHIBAIOT IaHHBIE MOPGOPYHKIIMOHAIILHOTO POJICTBA U B Kaue-
CTBE€ SKCTIEPUMEHTAILHON MOJIETTH UCTIONB3YIOT CENe3€HKY KPBICHL. B JOCTYyMHON HaM Hay4YHOH JTUTEpaType MbI He 00-
Hapy>XWINA JIaHHBIX O KaYECTBEHHOM M KOJMYECTBEHHOM COCTaBe KJIETOYHBIX IJIEMEHTOB B OO IyJbIie CENe3eHKH
>KUBOTHBIX.

M3yueHne KJIETOYHOTO COCTaBa U BBIABICHUE CTPYKTYPHO-(QYHKIIMOHAIBHBIX OCOOEHHOCTEH y pa3HBIX BUIOB
JKUBOTHBIX B 3aBHCHMOCTH OT BHJA U XapakTepa MUTaHusi TpeOyeT 0coO0ro BHUMaHUS MCCIEJ0BaTENe B CBSI3U C 3a-
[IPOCaMU BETEPUHAPUH U MPAKTUUECKON MEIULIMHBL.

VYdeHpIMH OBLIO YCTAHOBIICHO, YTO M3 BCEX OPraHOB MMMYHOII033a MMEHHO B CEJIe3¢HKE BhIpaOaThIBaCTCS
HanOOJIbIIee KOJMMIECTBO UMMYHOTTIOOYTHHOB. Cele3eHKa TaKKe SBISCTCS SIUHCTBEHHBIM OPraHOM MMMYHOTCHE3a,
00€eCTIIeYNBAIOIM HMMYHHBIH KOHTPOJb KPOBH U TEHETHYCCKH UYXKEPOTHBIX YaCTHUI], HO €¢ MHKPOCKOIIMYECKas aHa-
TOMHS U3y4YeHa JAJICKO HE IMOJIHOCTHIO U HE CHCTEMATHIECKH, OCOOCHHO Y )KHBOTHBIX.

B Hacrosiee BpeMs U3BECTHO, UTO CENIE3eHKA BBIMTOJIHSACT 3aIUTHYIO0 (QYHKIIMIO OpTaHW3Ma, YI9acTBYS B BhIpa-
6oTke mMMyHoriIoO0ynuHa M u perymsiiun T- 1 B-muM@onnToB, U ABISETCS €MHCTBEHHBIM OPTraHOM, CHHTE3UPYIO-
UM OMOJIOTHYECKH aKTHUBHBIN TeTpamenTHa TaQTCHH, KOTOPHIH ycHiIuBaeT (HarommurTos3, OaKTEpPHIMIHBIC CBOWCTBA
MakpodaraabHbIX KIETOK U CTUMYJIHPYET €CTECTBEHHBIE KJIETKH KUJIIEPHI.

IIpocTpancTBO MexIy TpaOeKyJIaMH 3alOTHEHO NapeHXUMOW CEJIe3eHKH, KOTOpas COCTOUT U3 KpacHOU u Oe-

© T"asusoBa A.U., Atkenosa A.B. / Gazizova A.l., Atkenova A.B., 2015
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so# mynbnbl. CooTHOIEHNE OeJIoN M KPAaCHOM ITyJIbITbI HEIIOCTOSIHHO M MIMEET BUJIOBBIE, U BO3PACTHBIE OCOOCHHOCTH, a
TaK)Ke MEHSEeTCS IPU MaTOJOTHUECKUX COCTOSHUSIX.

PazmiuHble aceKThl MUKPOCTPYKTYPHOW OpraHM3allud CEJIC3€HKU B MOCICIHEe BpeMs HaXOASTCA MO MpH-
CTaJbHBIM BHUMaHHEM HccienoBaTeneld Bo BceM Mupe. OcoOblil HHTepec B 3TUX HCCIIEOBAHUAX HPEICTABIAIOT pado-
THI, TTOCBSIIICHHBIE TUM(OUIHON TKaHU Celle3eHKH, 00pasyromel Oesryto MyJby U 00eCIeYHBaIOIIyI0 KIETOYHbIE KO-
oreparyy, He0OXOAUMBIE ISl OCYIIECTBICHUSI UMMYHHOTO OTBETA.

Marepuan 1 METOABI UCCIIEAOBAHUMN.

OOBEKTOM 711 IPOBEACHHUS MaKPOMHUKPOCKOIIMIECKUX HCCIEIOBAHMN CIYKHIN TIPENapaThl CENE3CHKN KPyTI-
HOTO POTraToro CKOTa pa3IMYHOrO BO3PACTA.

Marepuan uccienoBaHus ObUT B3T B yOOHHBIX II€XaX T'OPOJCKHX MSCOKOMOHMHATOB, & TAKXKE B YAaCTHOM IIO-
IBOphe, B KMHUKe «Betakcmpecey». Beero ncenemoBano 39 ronoB xuBOTHBIX. [locie BCKPHITHA OPIOMIHON MTOJIOCTH
OCYIIECTBIISIIN 3a00p MaTepuana B aHATOMHYECKOH CBsA3M 0€3 HapyIIeHUs IIeTOCTHOCTH OpraHoB. Celle3eHKy U3BIICKa-
JI1 13 OPIOLIHOM TTOJIOCTH BMECTE C BXOJSIIIMMU B HEE U UCXOJSIMMHU U3 OpraHa coCcyJaMu.

BriocneacTBuM MpoBOAMIN TIIATEIbHYIO IPOMBIBKY OpraHa B IPOTOYHON BOJIE, TIOCIIE Yero opraH ObLT TOTOB
JUIs JanbHeHIIero ucciaenoBanus. IlepBoHadyanbHO MPOBOAUIOCE MAKpOCKONIUEcKoe uccienoBanue. OHO 3aKmoyanach
B U3YYEHHH TONOTrpaduy OpraHaMu, B M3y4eHUH (QOPMBI U L1BETa, KOHCUCTEHIIHH.

C 1enbl0 MUKPOCKOIIMYECKOTO HCCIECNOBAaHMS JTUM(POUIHON TKaHU CEJIE3EHKH M BBISBJICHUS B3aMMOOTHOLIE-
HUI KJIETOYHBIX CTPYKTYP U3 PA3IHUHBIX OTEJIOB CEJIe3eHKH BhIpEe3asld yUacTKH TKaHU pazmepoM 1,5 x 1,5 cMm. 3atem
MOTy4eHHBIH Matepuan ¢ukcuposann B 10 % neifrpansHOM (opmanuHe. OT Kaxaoro oprana Opamu ot 3-X 10 5-Tn
KYCOYKOB ISl IPUTOTOBJICHHS MapaUHOBBIX OJIOKOB. 113 MOITy4EHHBIX KYCOYKOB OPTaHOB, 3aKJIIOYEHHBIX B MapaduHO-
BbIe OJIOKH, TOTOBMJINCH T'MCTOCPE3bl, KOTOPHIE 3aTE€M HAKJICHBAJINCh HA MPEABAPUTEIHHO MOATOTOBICHHBIC MPEAMET-
HBIE cTekuIa. s HalnX McCiIe0BaHNi MBI IPUMEHSUIN OOIIHE U CHIeNNaIbHbIE METO/Ib OKpAIINBaHHA. | eMaTOKCHINH
— D03MHOBasi OKpacka — 3TO Hanbojee paclpoCTPaHEHHBIH METOA OKpacku cpe3oB. OH XOpPOIIO BBIABISIET KJICTOUHBIC
CTPYKTYPHBIC 2JIEMEHTHI U HEKOTOPBIE HEKJICTOUHbIE CTPYKTYPBHI.

Merkue y3enku Oesoil myJibIibl, BUANMBIE Ha TIOBEPXHOCTH Cpe3a CEJIe3eHKH HEBOOPYKEHHBIM IJIa30M, Mpej-
CTaBISIIOT coboii muMdounanble y3enaku. [locnenHue sBISIOTCS INIAaBHBIMA MECTaMH 00pa30BaHus JUM(OLUTOB B celle-
3eHke. Kpome Toro, BUAHO, YTO KpacHasl MyJiblia, OKpYXKaromas JUM(QOUIHbIC Y3€JIKU, COJACPKUT B CBOUX sueiikax
MHO)KECTBO SPUTPOLIUTOB, TaK KaK KpacHasl IyJblia MpeJCTaBisieT co00il YacTH celle3eHKH, (PyHKIMOHUPYIOUIYIO KaK
(GUIBTP KPOBHU.

OCHOBY KpacHOW MyNbIIbl COCTABIISIET CETh PETUKYJINHOBBIX BOJIOKOH, HEIMPEPBIBHO MEPEXOIAIINX B KOJIIAre-
HOBBIE BOJIOKHa TpaOeKyn M Kamcynsl. Takxke B KpPacHOH Iyiblle HAMH TOXKE OOHApyXCHBI BCHO3HBIC CHHYCOHIBI.
CTeHKH MHOTHX CUHYCOWJOB COCTOSIT U3 [UIMHHBIX Y3KUX SHAOTEIUAIBHBIX KIETOK, KOTOPBIE PACIOI0XKEHBI IPOJOIb-
HO.

Ha paznuuHbIX cpes3ax pacTSHYTOH Celle3eHKH HaMH Tarxke HaOII0Jalich CHHYCOUIBI M TaK Ha3bIBaeMBbIE Ce-
JIE3€HOYHBIE TSKHU, PACIONIOKEHHBIE B Pa3IMYHbIX cedeHUsAX. OJHaKO HA MHOTHMX MPOJOJIBHBIX CP€3aX CHHYCOHUJBI BbI-
IIIAST MEHEe SICHO, YeM Ha ITOIepPEUHBIX cpe3ax.

Ha rucromoruueckux mpenapaTtax CeJIe3eHKH KPYITHOIO POTraToro CKOTa HaMU OOHapy»KEHO, XOPOIIO BHUIHBIC
mMM(OUIHBIE Y3€JIKH, C HECKOJILKUMH IIEHTPaMU Pa3MHOXKEHUS, a TaKKe PacCIlMPEeHHbIE CHHYCOUIHbIE Kanuusipsl. B
KpacHOI! IyJIbIie 0TMEYAIOTCS MEJIKHE KalMUIAPBI, BOKPYT KOTOPBIX PACIOIOKEHBI T€MOIN3UPOBAHHBIE SPUTPOIUTEI.

JlumbounaHble y3eIKH UMEIOT JOCTATOYHO YeTKYI (GopMy M cTpykTypbl. B nmuMdouaHbIX y3eiakax Xoporo
BUJIHBI LICHTPbI PA3MHOKEHUS C MAHTUIHON 30HOM, MaprUHAIbHON 30HOM U KPacHOMU MynbIod. Mexny y3elkaMu Bbl-
pa’keHa COeJMHUTEIbHAs TKaHb B BHJIE KPYITHBIX TPAOEKYII.

MaprunanpHas 30Ha PacroyioKeHa MeX[y Oeslol M KpacHOH IyJIbIION, a Takke (GopMHUpyeT mepuapTepuab-
Hble JTMMQOHIHBIE MyDTHl BOKPYT. MapruHaibHas 30Ha — 3TO IEpeXo MEXIy KpacHOH ImyibIoi n 6enoil. OHa oKpy-
KaeT NepuapTeprualibHble My(THI U Y3€JIKH, K KOTOPBIM BeAyT apTepuu. MapriuHanbHasi 30Ha SIBISIETCSI TEM MECTOM B
Celie3eHKe, KyJa HOMNaJaioT MUPKYIUpYIomue JUM(OIUTH W3 apTepuil, KOTOpbIe 3aTeM 3JieCh opraHusyercs B T-
muM@orutel 1 B-mumdorutel. T-muM(pOINTH U3 KPOBH CKAIIMBAIOTCS B IEpHApPTEPHAIBHBIX My(Tax, Toraa Kak B-
JTUMQOIUTHI IMEIOT TEHICHIIMIO BO3BPAIIATHCS B BEIIECTBY TUM(POUIHBIX y3€IKoB. O0a THIa TUMQOIIUTOB MEPEXOaIT
13 MaprUHAILHOHN 30HBI B KPACHYIO MYJIBITYy. APTEpHH, HAIPABISIONIMECS BHYTPh OT BOPOT IO CaMBIM KPYIHBIM Tpabe-
KyJiaM, pa3BETBIIIOTCS] Ha MEJIKHE COCY/IbI, KOTOPBIE BRIXOIAT U3 TPAaOEKyIl M BIAJarOT B MYJIBITY.

PeTukynmMHOBBEIE BOJIOKHA B 3THX 00OJIOUKAX COAEP)KAT B CBOMX sueiiKaxX JTMM(OIMTHI, OHU PACHIMPSIOTCS H
¢dopmupyroT muMbpaTHIecKie (HOIUTMKYIIEL. benas mynbna cele3eHKH [03TOMY pacIpeesieHa BIOIb apTepHid, BBIIIE-
mux 13 Tpabekyn. Y Gosiee MOJIOJIBIX )KUBOTHBIX OeJast ImyJiblia ¢ BO3PAacCTOM YBEJIMYUBAET CBOIO 30HY PACHOJIOKEHUS,
HO HauMHAeT YMEHbIIAThCA 10JI1 KpacHOM mynbnsl. COKpallleHHe JOJIU KpacHOH MyJbIbl CBUAETENBCTBYET O BO3PacT-
HOM YMEHBIIEHUH SPUTPOIIO3THUECKOI aKTUBHOCTH OpraHa. Hapsiny ¢ HEyKIIOHHBIM yBEJIIMUYEHHEM a0COJIIOTHOW MacChl
CEJIE3€HKHU B ATOT NMEPHUOJ OTMEUAETCS BBIPAXKEHHOE CHIKEHUE OTHOCUTEIIBHON MAacChl OpraHa, YTO BEPOSATHO CBSI3aHO C
6oJiee MHTEHCUBHBIM POCTOM MaccChl TeNa 3a CUET Mepexo/ia )HUBOTHBIX K OOBIYHOMY ITHIIEBOMY PAIHOHY.

VY HccneI0BaHHBIX HAMH XHBOTHBIX MBI BBISIBHIIM, 4TO OKOJIO 80 % IMM(pOUAHBIX Y3€IKOB MMEIOT KPYyIHBIE
LEHTPH! Pa3MHOXKEHHS. Pa3mep y3eIKoB TakkKe JOCTHraeT MaKCHMAaJIbHBIX 3HA4YEHHUH, a popMa TMMGPOUTHBIX y3E€ITKOB
CTaHOBUTCA OoJiee OKpyTIoi. JJuamerp mepuapTepHaabHBIX JTUM(POUIHBIX My(PT MEHEe MOABEPKEH BO3PACTHBIM H3Me-
HEHHSIM M OCTAeTCSI OTHOCHTENIBHO CTAOMIBHBIM. Y TEJST B ABYXMECSYHOM U Oojiee BO3pacTe pasMeps! TUM(OUTHBIX
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Y3€JIKOB CEJIe3€HKH OYEHb OBICTPO YBEIMYHMBAIOTCS MO CPABHEHHUIO C TaKOBBIMHU Cpa3y IOCIIE POXKACHHS NEPBBIC THH
*u3HU. B y3enkax y tensr ¢ 8 10 1 rona oOHapy»XeHbI y4acTKH, COCTOSIIUE U3 OoJiee KPYITHBIX U CBETJIBIX KJIETOK, YTO
yKa3bIBaeT Ha (OpMHUPYIOMINECS EHTPBI PA3MHOKEHHS ¥ HAJIMYUE B HUX 3HAUUTEIBHOTO YUCiIa JIUMQOIUTOB.

HaGmonaemble u3MeHeHHsT TUMQOUIHBIX CTPYKTYP B CEJIE3€HKE MIICKONMTAIOIIMX CBUCTEIBCTBYET O TOM,
YTO CTpOEHHE TUM(POUTHBIX 00pa30BaHMIi B CEJIE3eHKE Y KPYITHOI'O POraToro CKOTa ¢ BO3pacTOM 3HaYNUTEIbHO HU3MEHS-
eTcsl U B IpeJiesiaX OJHOTO BO3PACTHOTO MEpUoJia MOXKET MPOUCXOIUTh 3HAYUTENbHAsI CTPYKTypHAas IIEPEeCcTpoiiKa, 4To
XapaKTepU3yeTcsl HHTCHCHBHBIM Pa3BUTHEM JTHM(BOHIHON TKaHU B CEJIe3CHKE.

OHa xapakTepu3yeTcs HHTCHCHBHBIM Pa3BUTHEM JMM(OHIHOW TKAaHH B CeIe3eHKe PH KOTOPOM HabJironaeTcs
MaKCHMaJIbHOE OTHOCHTENBHOE CcoJlepKaHue INM(OUTHBIX CTPYKTYp B oprade 6omee 30 % oObema.

Brinenenne T- u B-3aBUCHMEIX 30H obecniedrBaeT MOP(OIOTHISCKYIO OCHOBY Pa3eNICHUS HX POJIM B UMMYH-
HOM OTBETe W IMOoJpa3feeHus Oenoil myJbIbl Ha CyOKOMIApTMEHTHI: NepuapTepuaIbHble TMM(OUAHbIEC Blaraiuma —
T-3aBUCHMBIC 30HBI M JINM(MOUTHBIE Y3EIKH.

C BO3pacToM YHCIIEHHAs! TNIOTHOCTH JTUM(QOUIHBIX Y3€JIKOB B CEI€3€HKE MIICKONMTAIONIMX 3HAYMMO BO3pacTa-
€T, 4TO CBSI3aHO C IOSIBJICHUEM B y3eJIKaX [IEHTPOB Pa3MHOXKEHUS, CBUICTEIbCTBYOLIEM O MOBBIIICHUH JTUM(OLUTOIIO-
STHYECKON (QYHKIIMHU CeJIe3CHKH BCIIEICTBHE AaHTUI'CHHON CTUMYJISIINH.

Taxke ¢ BO3pacTOM NMPOMCXOAUT IMOCTENIEHHOE YMEHBIIEHHE 00beMa Oeloi IMyNbIlbl, B OCHOBHOM 3a CYET
CHIDKCHHSI KOJMUSCTBA M Pa3MEPOB IIEHTPOB pasMHOkeHuUs. [lepuaprepuanbubie TuM(OUIHbIC MY(BTHI 3aMETHO pac-
UIMPSIOTCS U YIUIMHAIOTCS, HAOJI0aeTCsl OTIIOKECHUE THATMHA Wik (puOpUHA B CTEHKAX apTepud JTUMGOUIHBIX Y3eI-
KOB. PaHHHME 1epHoabl OCTHATATIBHOTO OHTOTCHE3a y MIICKOIUTAIOIIMX OTMEYaeTCsl BRICOKOW THHAMHUYHOCTBIO Opra-
HOMETPHYECKUX U MOP(POMETPHICCKHX IIOKa3aTeNel CelIe3eHKH, a TakxKe (pa3sHOCThIO B CTAHOBJICHHH CTPYKTYP OpraHa.
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MORPHOLOGICAL PECULIARITIES OF MACROMICROSTRUCTURE OF CATTLE LIEN

A.l. Gazizova?, A.B. Atkenova?®
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S. Seifullin Kazakh Agrotechnical University (Astana), Kazakhstan

Abstract. The article deals with the issues of immune system, the structure of adenoid tissue of immune system
organs of lien. The interaction of lymphoid cells, their qualitative and quantitative composition and formation of peri-
arterial sheaths are described. The correlation of white and red pulp in lien of cattle is considered. The issue of vascu-
lar system of lien is partially discussed.

Keywords: immunity, sheath, lien, cell lymphocyte, periarterial, white pulp, red pulp, cytoarchitectonics, clini-
cal morphology.
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STATUS AND ACTIVITY OF THE PHOTOSYNTHETIC APPARATUS OF WHEAT PLANTS
AFFECTED BY PHYTOMYCOPLASMOSES WITH PHYTOHORMONES FOLIAR TREATMENT
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“ Doctor of Biological Sciences, Professor, Academician of the National Academy of Agricultural Sciences,
Head of Phytopathogenic Bacteria Department
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Abstract. Inhibitory effect of Acholeplasma laidlawii var. granulum strain 118 on the photosynthetic apparatus
and its activity was showed. It was established that foliar treatment by plant hormones — kinetin (0.05 %) (mostly) and
IAA (0.02 %) (less) modulates the plant immunity of plant-host through activation of pigment synthesis, increasing the
efficiency of the photochemistry of photosystem Il, a balanced increase of photochemical fluorescence quenching,
whereby products of photosynthesis are used for the maintenance of the plant biosynthetic requirements.

Keywords: wheat (Triticum aestivum L.), Acholeplasma laidlawii var. granulum strain 118, phytomycoplas-
moses, plant hormones, kinetin, 1AA, pigments, chlorophyll induction fluorescence, photosystem I1.

Introduction

One of the major factors that determine the productivity of crop plants is the activity of their photosynthetic
apparatus and condition. Therefore, regulatory mechanisms investigation, which can effect on its status and activity are
key areas for the development of the optimization of the production process. The particular relevance to this issue is
related to the exploration pathosystem plant-host — the phytopathogen.

An important regulatory function in the plant performs cytokines and auxines, affecting on growth and devel-
opment of the plant: biosynthesis in cells, their division, differentiation, redistribution and accumulation of assimilates,
ion transport, assimilation of nutrients, the duration of the phases of development and others [3, 8-10, 12, 16-18]. The
ratio of auxines and cytokinines are a key factor for the initiation of cell division and differentiation of plant tissue. It is
believed that the ratio of 1:10 (cytokinines: auxines) growth root and leaves. By changing the ratio to the side of cyto-
kinines (3: 1) - stimulated leaf growth, while the ratio in favor of the auxines 1: 120 — advantageously growth roots [18].

It was established that phytopathogenic mycoplasma Acholeplasma laidlawii var. granulum strain 118 more
strongly affects the photosynthetic apparatus of wheat plants, causing a pale green-dwarfism [1, 15]. Previous research
found that damage Acholeplasma laidlawii var. granulum str. 118 changing host-plant metabolism, leading to excessive
accumulation of chloroplast starch and destruction, decreased the concentration chlorophyll. It was established due to
the excessive accumulation of extracellular fructose-1,6-bisphosphatase in the leaves, which distorts the mechanism of
substrate-enzyme regulation [15]. Numerous researches are devoted to the elucidation of molecular — biological mecha-
nisms of pathogen-host interaction, which allows to persistence acholeplasmas, induction phytoimmunity plants; re-
search the components of the defense system of plants, signaling molecules, in particular lipoxygenase system [7, 13,
14]. The effect of mycoplasma infection in the fatty acid composition of total lipids and cell morphology of callus
plants it was showed [7].

The effect of foliar treatment phytohormones on the photosynthetic apparatus of wheat plants infected
Acholeplasma laidlawii var. granulum str. 118 stays an unexplored question so far. Therefore, the aim of our research
was to investigate the effect foliar treatment of plant phytohormones — kinetin and IAA on pigment composition of
wheat leaves and the photosynthetic activity of the leaves, which infected phytomycoplasmoses (state of the photosyn-
thetic apparatus and active photosynthetic systems).

Materials and methods

Standard physiological and biochemical methods — determining the concentration of chlorophyll in the leaves
and rapid method of chlorophyll fluorescence induction (CFI) we used.

Wheat variety Zimoyarka plants cultivated in vitro to 32 days old in plastic containers (1.5 kg of soil) using a
mixture of soil “universal”, comprising peat, sand podzolic soil with a content of 25-35 % of mineral elements and nu-
trients (in mg / 100 g): nitrogen — 20-35 %; phosphorus — 30-65 %; potassium — 20-35 %; calcium — 25-75 %, as well as
trace elements (Zn, Mn, B, Cu). The acidity of the mixture — pH 5,5-6,5, humidity — 45-60 %. The test was conducted
as follows:

Control (uninfected wheat plant, without treatment);

Wheat plants infected A. laidlawii (without treatment);

Wheat plants infected A. laidlawii and foliar treatment with 0.05 % solution of kinetin;

Wheat plants infected with A. laidlawii and foliar treatment with 0.02 % solution of indole acetic acid (f.t. 0.02 % 1AA);
Foliar treatment of uninfected plants by 0.05 % solution of kinetin (f.t. 0.05 % kinetin);

Foliar treatment of uninfected plants by 0.02 % solution of IAA.

© Gulyaeva G.B., Tokovenko I.P., Korobkova K.S., Patyka V.P. / T'ynseBa A.b., Tokosenko W.I1., Kopobkosa E.C., [1atsika B.®., 2015
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The culture of the Ukrainian Collection of Microorganisms of the Zabolotny Institute of Microbiology and Vi-
rology of NAS of Ukraine BM-34 Acholeplasma laidlawii var. granulum str. 118 was used in experiments. 12-night
plants are infected by subepidermal injection (Clement’s method). Foliar dressing of wheat by growth regulators con-
ducted on the 29" day from the beginning of germination. Through one week after treatment phytohormones morpho-
metric analysis on the test plants were performed. The pigment composition of the leaves was determined by extraction
with dimethyl sulfoxide (DMSO) followed by spectrometry [4]. The activity of the photosynthetic system of native
plants research by chlorophyll fluorescence induction (CFI) with the help of a portable device “Floratest”, constructed
at the Glushkov’s Institute of Cybernetics of NASU. The spectral range of fluorescence intensity measurements — in the
range of 670 to 800 nm was used. Due to the software “Floratest”, we received the measured data in tabular or graphical
form [11]. The resulting array of digital data is calculated by variants and presented in graphical form. We used and
measured fluorescence general parameters in arbitrary units (background of fluorescence (Fo); the «plateau» fluores-
cence (Fp); maximal fluorescence (Fm); intermediate minimum (Fs); maximum fluorescence on downturn (Fwm); the
steady yield of fluorescence in the light (F). We also calculated the additional parameters of CFI, which is a reflection
of changes in the functional components of the photosynthetic system. Calculated parameters: efficiency of Photosys-

tem 1l (PS II) photochemistry (Fv/Fm=(Fm—Fo)/Fm)); the amount of non-renewable Qb-complexes
(Kol = (Fpr — Fo)/(Fm— Fo)) ; plot the curve corresponding to the dark CO, fixation (Ki= (Fm—Ft)/Fm));

quenching of fluorescence (qF = (Fm— Ft)/Ft [2, 6]. The program «Statistica 8.0» was used for statistical pro-
cessing.

Results

Determination of pigments in leaves of wheat variety Zimoyarka healthy and diseased phytomycoplasmoses
plants showed the most significant reduction in chlorophyll b —29.2 %, while the chlorophyll a — 19.2 % and the sum of
chlorophyll (a + b) — 23.7 % (table 7). The greatest effect was achieved with foliar treatment of infected plants by kinet-
in, which contributed to the growth of chlorophyll a (chl. a) in the leaves of infected plants by 28.8 % and chl. b — by
48.3 %, the sum of chlorophyll — by 37.4 %. The foliar treatment by IAA influenced on the pigment content is less sig-
nificant, increasing the chlorophyll a only by 5.5 %, while the content of chl. b under these conditions, on the contrary,
decreased by 13.8 %, the sum of chlorophyll increased with 3,1 %, which corresponds to experimental error. The foliar
treatment of uninfected plants kinetin reduced content of chl. a in leaves by 6.8 %, chl. b by 13.8 %, their sum — by 9.9
% and the IAA — by 8.2 % (chl. a), 22.5 % (chl. b) and 14.5 % (chl. (a + b) (table 1). This effect is normal, if given that
fact that the foliar treatment of these phytohormones substantially increased length and weight of the leaves of the treat-
ed plants. In this case we observed effect of “diluting” the pigment content, based on the total vegetative mass chloro-
phyll content, because the length and mass of the leaves by treatment of IAA 7.5 and 33.3 %, and kinetin at 10 and 30
% were rose respectively (table. 1).

Thus, we observed significant reduction content of pigments in the leaves of wheat Zimoyarka, infected with
A. laidlawii var. granulum str.118 through 21 days after beginning infection (especially the content of chl. b (29.2 %)).

Table 1
Pigment composition of wheat Zimoyarka
leaves infected A. laidlawii var. granulum str.118 after foliar treatment by phytohormones
Variation Pigments, mg/ g
chl. a % to chl.b % to chl. (a+b) % to
control control control
Control 0,73 +0,06 100 0,58 + 0,05 100 1,31+ 0,06 100
Plants infected by A. laidlawii 0,59 +0,04 80,8 0,41+0,02 | 70,7 1,00 £ 0,03 76,3

Plants infected by A. laidlawii + f.t. 0,05% Kinetin 0,94 +£ 0,02 128,8 0,86+0,2 |148,3| 1,80+0,07 137,4
Plants infected by A. laidlawii + f.t. by 0,02% IAA| 0,77 £0,05 105,5 0,50 + 0,03 86,2 1,27 £0,05 96,9
f.t. 0,05% kinetin 0,68 + 0,01 93,2 0,50 + 0,02 86,2 1,18 £ 0,07 90,1

f.t. 0,02% IAA 0,67 +£0,01 91,8 0,45+0,1 77,5 1,12+ 0,02 85,5

Treatment of infected plants 0.02 % IAA and 0.05 % kinetin had phytoprotective effect, but they operated with
varying efficiency — if the IAA only restrain the devastating impact of defeat, the kinetin had a more pronounced effect
phytoprotective because it is in the processing of their diseased plants observed an increase of the amount of chloro-
phyll a and b in the leaves of infected plants by 37.4 %. This action is due to kinetin known positive effect of cytokinins
on the ultrastructure of chloroplasts, chlorophyll content, owing to the creation of the predecessor protochlorophyllide
[17].These CFI as a typical Kautsky curve shown in figure 1.

We have identified and analyzed the critical points on the graph CFI for establishing most destructive effect of
the test pathogen (table 2). Parameter Fo — background fluorescence, binds to the level of fluorescence, which is in open
PSII reaction centers, where the primary carrier of the nature of the quinone Qa is in the oxidized state [6]. This pa-
rameter shows functional condition of chlorophy!ll.
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Fig. 1. The induction changes of CFI infected
with A. laidlawii var. granulum str.118 leaves of wheat varieties Zimoyarka treated by 0.02 % IAA and 0.05 % kinetin

Background fluorescence in leaves of infected plants of wheat on the twenty-second day after infection de-
creased by 17 %, which indicates a decrease in the content of photosynthetic pigments and the destruction of their struc-
ture in the leaves. We observed also decrease in chlorophyll content (table 1, 2). Foliar treatment of infected plants by
0.05 % kinetin promoted restoration of background fluorescence to the control level 730 (arbitrary units) (733 to the
control), whereas treatment with IAA increased the figure is slightly smaller, but significant — 15.3 %.

One of the main characteristics of complexes of PSII is the quantum yield of photochemical energy conversion
that occurs with the participation of these complexes. This is calculated as the ratio of the light rays used in the separa-
tion of the charges to the total number of photons absorbed by PSII [6].

It is shown that foliar treatment phytohormones helped increase the efficiency of PSII photochemistry both in-
fected and uninfected plants. Most of this quantity is increased with foliar treatment of uninfected plants by 0.05 % ki-
netin — 32.4 % and for mycoplasma infection — by 10.8 %.

After foliar treatment 1AA this value increased by 8.1 and 5.4 % respectively. Although this figure has not
changed following infection, in these conditions, increasing the number of non-renewable Qb-complexes are not in-
volved in the linear electron transport (3 %).

Table 2
Common and calculated parameters of the CFI leaves of wheat varieties Zimoyarka
after leaves treatments by plant hormones to healthy and infected A. laidlawii var. granulum str. 118 plants

Variation Fo Fv/ Frm Kopi Ki qF Ft
Control 733+29,3 0,37 +£0,01 0,68 + 0,03 0,65+0,03 | 1,56+0,06 | 707+ 28,1
Infected A. laidlawii 608 £ 24,3 0,38 +£0,02 0,70 £ 0,03 0,75+0,03 | 2,04+0,08 | 562+ 22,3

Infected A.laidlawii + f.t. 0,05% kinetin| 730+29.2 | 0,41+0,02 | 0,72+0,03 | 0,80+0,03 | 1,82+0,07 | 686+ 27,0
Infected A.laidlawii + f.t. 0,02% IAA | 701+28,0 | 039+0,02 | 0,71+0,03 | 0,80+0,03 | 1,97 +0,08 | 642 %257
f1. 0,05% Kinetin 638+255 | 049+0,02 | 0,64+0,03 | 0,74+0,03 | 1,59 +0,06 | 715+ 28,6

ft.0,02% IAA 734 + 29,4 0,40 £0,02 | 0,70+0,03 | 0,87+0,03 | 2,02 +0,08 | 654 + 26,1

In addition, foliar treatment of phytohormones infected plants did not significantly effect on their data. Foliar
treatment plants uninfected by 0.05 % kinetin resulted in a decrease in their number — 6 % (table 2). The value Ki,
which correlates with the intensity of dark grown carbon fixation in plants infected with acholeplasma (15.4 %), indi-
cated that the increase of utilization efficiency of the accumulated photons of light in the dark reactions of carbon fixa-
tion. At the same time, the foliar treatment phytohormones further increased the fluorescence on this segment of the
curve to the foliar treatment uninfected and infected plants with that antenna size of PSII in conditions of treatment sig-
nificantly increased. Increase efficiency of light rays in the dark process of photosynthesis in plants treatment with phy-
tohormones correlated with an increase of biometric characteristics of the photosynthetic apparatus in a foliar treatment
phytohormones: weight and length of the sheet, which indicates the predominance of synthesis processes (especially the
action of 0.05 % kinetin), whereas, as the infected plants, these parameters were reduced. Level of fluorescence Ft dur-
ing infection was slowed but after treatment of phytohormones accelerated slightly (table 2). It is known that the level
of fluorescence depends on a number of molecular and biochemical processes, which are activated when adapting to
light leads to lower levels of chlorophyll fluorescence signal (quenching of fluorescence) [5]. Photochemical quenching
depends on the redox state of Qa, whereas non-photochemical quenching — on the level of heat dissipation excitation
energy. At the same time, the level of photochemical quenching can vary within wide limits, increasing the reduction
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Qa and decreases when the oxidation is controlled mainly by the level of carbon metabolism (Calvin cycle) and is cor-
related with the content of xanthophylls [6]. In this case photochemical quenching of fluorescence (gF) has increased to
30 % in the infected wheat plants leaves, whereas the plants treated with 0.05 % kinetin gF was increased to 16.7 %,
and relative infected plants was reduced to 11 %. When fol. treatment 0.02 % IAA gF increased to 26.3 % (3.4 % com-
pared with infected plants). Significant growth of gF (29.5 %) was also observed in the fol. treatment of intact plants
0.02 % IAA and only 2 %. — in the fol. treatment of 0.05 % kinetin. The growth of gF under the influence fol. treatment
phytohormones associated with the activation of the reactions that passes using ATP and NADFH- that accelerates the
oxidation of the components in the chain of electron transport, the outflow of electrons from the Qa and their involve-
ment in the reactions of the Calvin cycle, as evidenced by the increase in mass of the test plants, particularly under the
action kinetin. In particular, it is known that under the influence of the intensity enhanced cytokinin phosphorylation
content increases ATP synthesis RBF activated carboxylase / oxygenase, increasing the rate of photosynthesis is im-
proved plant nitrogen metabolism [7, p. 8-10]. At the same time, the negative effects of A. laidlawii infection attribute
data mycoplasma metabolic defect leading to energy and plastic, depending on the plant-host cell [1]. Therefore, we can
assume that in the case of infection the increase of gF, photochemical and is most likely related to the metabolism of
mycoplasma involvement in the metabolism of the cell of plant-host, the use of ATP and NADFH; for the needs of the
pathogen, which supports the oxidation state of the components of electron transport.

Conclusion

Thus the effect of defeat phytoinhibitory of mycoplasmoses, in particular, involves a violation of the donor-
acceptor relations plant organism and the functional use of the photosynthetic apparatus of the plant pathogen as a
source of high-energy metabolites. At the same time, the positive effect of phytohormones phytoimmunity plant-host in
particular is caused by activation of pigment synthesis and thus, maintain their concentrations at a high level, increasing
the efficiency of photochemistry PSII and balanced increase in quenching of fluorescence toward photochemical,
whereby macroergic metabolites ATP and NADFH- alternative ways are directed to the maintenance of the plant bio-
synthetic requirements of the organism.

Arouse interest further in-depth research of this issue, in particular the dynamics of changes in CFl in different
phases of growth in the foliar treatment kinetin of infected by A. laidlawii wheat plants, as well as the effect of these
factors on productivity.
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COCTOSIHUE U AKTUBHOCTb ®OTOCHHTETHYECKOI' O ATIIITAPATA ITOPAKEHHOM
®UTOMUKOILITA3ZMO30M HNIIEHULBI TPU JEVCTBUU ®UTOIOPMOHOB
A.B. I'yasiepa?, ILIL. Tokosenko?, E.C. Kopo6kosa®, B.®. IIaTbika*
! kanaunaT GHONOTHYECKUX HAYK, HAyYHBIH COTPYIHHUK, 2 3 KaHAMaT GHOJIOTMYECKUX HAYK, CTAPLIMI HAYIHbIH
COTpYIHHUK, 4 TOKTOp 6HOJIOrHUECKHX HayK, Tpodeccop, akanemuk HAAH Ykpaunsi,
3aBEAYIONINH OT/AEIOM (PUTONATOTEHHBIX OaKTepHit
HucTtuTyT MUKpoOuonorun u Bupyconoruu uM. J[.K. 3abomorHoro HarmonansHo# akanemun Hayk Ykpauss! (Kues),
Ykpauna

Annomayus. Ioxaszan umounzubupyiowuil s¢pgpexm Acholeplasma laidlawii var. granulum wm. 118 na
@omocunmemuneckuii annapam u e2o0 aKMusHOCMbs. Ycmanoeneno, umo 6HeKopHesas 06pabomxa Gumozopmonamu 6
oonvwen cmenenu — kunemunom (0,05 %), 6 menvwen — UVK (0,02 %) modenupyem pumoummynumem pacmenusi-
X03AuHa O1a200aps AKMUBUPOBAHUIO CUHME3A NU2MeHmos, yeeaudenus d¢@exmusnocmu pomoxumuu PC 11, coanran-
CUPOBAHN020 NOBLIWEHUA 2aUeHUs IyopecyeHyuy 8 CIMOPOHY POMOXUMULECKO20, O1A200aps YeMmy HOTHOKU ACCUMU-
JAMOS UOYM HA NOOOePIHCAHUe OUOCUHMEMUYECKUX NOMPeOHOCTNel PACTNUMENbHO20 OP2AHUMA.

Kniouesvie cnosa: nwenuya (Triticum aestivum L.), Acholeplasma laidlawii var. granulum wm. 118, ¢pumo-
MUKORA3MO3, pumocopmonvl, kunemut, UYK, nuemenmol, unoykyus guyopucyenyuu xnopoguina, pomocucmema ll.
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9KOJOIrMYHOCTb COBPEMEHHBIX CIIOPTUBHBIX OBBEKTOB
POCTOBCKOHU OBJIACTH B KOHTEKCTE JIAHAINA®THOU APXUTEKTYPbI

M.B. I'yH4eHKo, CTyAEHT 3-T0 Kypca
Axanemus apxutekTypsl 1 uckyccts @I'OY BIIO «tOxHbI# Qenepanbrbnii yausepcutet» (PocroB-Ha-Zlony), Poccns

Annomayun. Cmamovs npedcmasisiem co6oil pe3yibmamol UCCAEO08AHUSL MAKUX CHOPMUBHBIX 00bexkmos Po-
cmosckou obnacmu kax Ionvgh & Kanmpu kny6 «/Jon» u Hosvlli hymbonsrblil cmaduon « Pocmoes-Apenay na npeomem
ux axonoeuunocmu. Cospemennvle cnopmughvle 06vekmvl Pocmogckoii obnacmu 3anpoekmuposansvl U Cmposimcsi ¢
VUemoM COXPAHeHUs1 eCMEeCmBEeHH020 TAHOUAPMA, PAYUOHATLHO20 UCHONb308ANHUS NPUPOOHBIX PECYPCO8, COOMO0EHUS
OCHOBHBIX MPeDOBANULl BUOCOIKOIOSUU, IHEP2OIPPEKMUSHOCMU, 2APMOHUYHO BRUCHIBAIOMCSL 8 CAMOOBIMHbLI TAHO-
wagpm 0oHcKo20 Kpas.

Knrwouesvie cnosa: sxonocutnocnms, cnopmushvie 00beKmol, 1AHOUAGmMHAs apxumekmypad.

DKOJIOTUYHOCTH COBPEMEHHBIX CTIOPTUBHBIX 00BEKTOB POCTOBCKOI 007acTH B KOHTEKCTE TaHAMA()THON apXu-
TEKTYPHI.

AKTyaTbHOCTh BBIOpaHHON TEMBI OOYCIIOBIICHA BO3PACTAIONINMH TPEOOBAHUAMH K TaKUM apXUTEKTYPHBIM CO-
OpYXEHUSIM KaK CIIOPTHBHBIE OOBEKTHI, IIOCKOJIbKY OHH 3a4acTyI0 CTaHOBSTCS (pJlarMaHCKHMHU, SIKOPHBIMH 00bEKTaMU
JUIL Pa3BUTHUSA IETBIX TEPPUTOPUI, HOBBIMH TOYKAMHU 3KOHOMHYECKOTO POCTa TOPOJICKUX OKPYroB M moceneHuil. B
HACTOSIIEE BPEMs 3TOT CIHOXKET pa3BOpavyMBaeTCs B JIeBOOEpexkHOH 30He PocToBa-Ha-J[oHy, T BenETCS CTPOUTEIHCTBO
HOBOTO (yTOOJBHOTO CTaJMOHA U psifia APYTHX CIIOPTHBHBIX U CIIOPTHBHO-PEKPEALIMOHHBIX 00BEKTOB, TaK MJIM MHAUe
cBsi3aHHBIX ¢ YemnuronartoM Mupa 1o ¢pyroony 2018 roxa. Y roposa NosBISIOTCS BOZMOXHOCTH JUIS Pa3BUTHUS TIpUJIe-
ralomx TEPPUTOPHiL, B epBYyIo ouepensb — JleBoro Gepera JloHa, riae co BpeMeHeM, Ha CBOOOIHOM B HACTOSIIEEe BpeMs
mwromaan nouyty B 1000 ra mmaHUpyeTcs co31aTh HOBBIH TOPOACKOH MOMU(PYHKIMOHANBHEIA IEHTpP C Mpeo0a aromu-
MU CIIOPTHBHO-PEKPEANMOHHON ¥ 00IMIeCTBEHHO-AEI0BOH () YHKIHAMH.

[IpuypodeHHOE K TI00ATBFHBIM CIIOPTHBHBEIM COOBITHSM CTPOHTEIBECTBO KPYIHBIX OOBEKTOB HEM30EKHO IIO-
POKIaeT BOMPOCH! O CIIOPTUBHOM HACIEAWH, O TOM, HACKOJIBKO BOCTPEOOBAaHHBIMHU OKaXKyTCS OOJBIINE CIIOPTHBHEIC
0OBEKTHI B OyAyIIeM, 10 OKOHYaHWW COPEBHOBAHWI, YEMITMOHATOB, OJIMMITHAN H T.II. [IpeicTaBiseTcs, 4To Joiras
KHU3Hb, MaCCOBas MOCEIIAEMOCTh CIIOPTUBHBIX COOPY>KEHHH 3aBHCUT HE TOJIBKO OT IPaMOTHOTO MEHE)KMEHTA, HO U OT
IKCITyaTallHIOHHBIX KaueCTB caMoro o0bekTa: KoM(popTabenbHOCTH, 6€30IIaCHOCTH, PEHTA0ENbHOCTH, TPAHCIIOPTHO- U
TMEIIeX0JHO-BPEMEHHON JOCTYIHOCTH. He mocienHio potbk UrpatoT U ero apXUTeKTYPHO-KOMITO3UIIMOHHbIE TOCTOMH-
CTBa: KOMIUIEMEHTApPHOCTb CIIOKUBIIEHCS cpene. HecTaHmapTHBIE apXHUTEKTYPHO-XY/J0KECTBEHHBIC PEIICHHS KPYITHO-
MPOJIETHBIX CIIOPTUBHBIX OOBEKTOB, CHENU(PUYECKH BIUCAHHBIX B JIAHJIIA)T MECTHOCTH, SPTrOHOMHYHOCTD, SKOJIOTHY-
HOCTB SIBIIIFOTCS KITFOYEBBIMH XapaKTEPHCTUKAaMHU, KOTOPBIMH JOJKHBI 00J1a1aTh HOBBIE apXUTEKTYpHBIE COOPYXKEHHUS,
MIPEeTEHAYIOIINE HA CTaTyC KaK «BH3UTHBIX KAPTOUYEK» TOPOJIA, TAK M BCETO PErHOHA.

Jis uccnenoBaHus SKOJIOTHYHOCTH COBPEMEHHBIX CIIOPTHBHEIX 00BEKTOB POCTOBCKOH 0ONACTH B KOHTEKCTE
MaHMMaQTHOW apXUTEKTYPHl HE0OXOAUMO O0O3HAYHTH TPAHUIIBI M COACPIKAHHE TaKUX IMOHIATHN Kak «IaHAmadTHas
APXHUTEKTYpa» U «IKOJIOTHIHOCTEY.

Bazy wuccnemoBanus cocraBwim paboThl Takmx crernuanuctoB kak C.C. OxeroB m E.C. Oxeroma [3, 4],
H.A. Hexyxenko [2], b.C. Ucromun, H.A. I'apsieB, T.A. bapabanosa [1], a Taxke TeMaTn4eckue ImyOJUKannul B OT-
KPBITBIX UcTOUHHKaX (caiT Poccnsa-2018, opunmansasrii noptan [IpaButenscTBa PocToBekoit 00xacTy, ohuIinamTbHBIH
caiir 'one¢ & Kantpu xiry6a «Jlou» u T.11.).

IMox manpmadTHOW apXUTEKTYpOH TPagUIMOHHO MOHUMAIOT OPTaHU3AIMIO OTKPBITHIX MPOCTPAHCTB, COEIU-
HSIOMIYI0 B cebe MPHUPOIHBIC, CTPOUTEIBHBIE W apXUTEKTYpHBIE AJIeMEHTHL. JlaHamaTHBINH apXUTEKTOP CTPEMHUTCS
mpeobpa3oBaTh CYIIECTBYIOUIYIO MPHUPOIHYIO CPEAy ¢ MaKCHMAaJbHBIM KOM(OPTOM IS YelIOBEKa M MUHUMAJIHHBIM
BPEJIOM IS TIPUPOJIBI, CO3/1aBasi FTAPMOHUYHO BIIMCHIBAIOIIMICS B MECTHOCTB, 3CTETUUHBII 00beKkT. Takum oOpaszom,
9KOJIOTMYHOCTH — OJIMH M3 MPHUHIMIIOB JIAHAIIA(THOTO ITPOEKTUPOBAHMS. B MMpPOKOM cMBICIIE CIIOBa, 110]] 3KOJIOTHYHO-
CTBIO MOJIpazyMeBaeTcsi 0€30MaCHOCTh I MPUPOALI, MUHUMYM BO3JIEHCTBHS Ha OKPY)KaIOIIyIo cpeny. B apxurexrype
U CTPOUTENILCTBE IKOJIOTMYHOCTD 3aKII0YAETCS B MCIOJIb30BAHUU IKOJOTHUECKU UUCTBIX CTPOMUTENBHBIX MAaTE€pHaloB,
9Heprod(QPEeKTUBHOCTH 37aHUI M COOPY)KCHHH, 03€JIEHEHUH 1 0J1aroyCcTpoiCTBe, a TaKKe B PALMOHAIBHOM HCIOJB30-
BaHUM pecypcoB. [IpuueM, kak MOJNE3HBIX UCKOMAEMBIX, TAK U PECYPCOB PACTUTENBHOIO M JKUBOTHOrO Mupa. YTo Kaca-
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ercst TaHAma(THON apXUTEKTYpHI, TO €€ TIIaBHBIMH DKOJIOTHUYECKHMH 3a7a4aMy SIBISIOTCS 3 PEKTUBHOCTh MCIIOJIB30-
BaHMs 3€MEJIbHBIX PECYPCOB, COXPaHEHUE YYACTKOB «JIUKOW» MPUPOJBI — €CTECTBEHHBIX JIAHAMAPTOB — OT aHTPOIIO-
TEHHOTO BO3AECUCTBHSL.

B coBpemMeHHOM ropojie He BCTpE4aloTCcs HETPOHYThIE YenoBeKkoM Janamadrel. ['oponackue Teppuropun mnpe-
HUMYIIECTBEHHO 3aHATHl YIUIOTHAEMOM C KaKABIM JTHEM >KWIOH, OOIIECTBEHHOW M NMPOM3BOACTBEHHOW 3aCTPOMKOM, M
pacceueHbl HH)KEHEPHBIMU M TPAHCIIOPTHBIMH KOMMYHHKAIMSIMU. DTO 3aTpyJHSET Ba)KHEHIINEe 0OMEHHbIE MPOIIECCHI
mutocdepsrl, atmocheps! u ruapochepsl. Takum 06pazoM, B HACTOSIIEE BpeMsI OCOOCHHO OCTPO CTOHT IpodieMa IKO-
JIOTHU TOpOAa M 3aropofHbIX Teppuropuid. C KaxIsIM THEM BO3pacTaeT aKTyalbHOCTH Bompoca: «Kakmm obOpazom
MOXKHO MOMOYb MPHPOZIE IPOTHBOCTOSATH I'yOHUTEIBHOMY BO3JCHCTBHIO TEXHOTEHHBIX (pakTopoB?» Paszymeercs, He
TOJIBKO apXUTEKTOPY, CTPOUTEINIO0, paboueMy cieqyeT BHOCHTH CBOH BKJIAJ B CO3/aHHUE U Pa3BUTUE 3KO-TOPOAOB H IKO-
00BEKTOB, HO M KaXJOMY I'pa’kIaHUHY Halleld CTPaHbI CIEIO0BaIO ObI MOJAEPkKATh HICI0 SKOJIOTMIECKOI0 CO3HAHUS.
Benp, o cytu, skonorus — ecth Hame Oyaymee. [Ipogomkas 6€30TBETCTBEHHO OTHOCHTBCS K OKPYXKAIOIIEMy Hac MH-
pPY, MBI pPHCKyeM IOTyOMTh €ro HaBcerJa. 3/ech XoTenoch Obl mpuBecTn nuraty u3 cratbu Ceprest Kprouko-
Ba, qupekropa no npoekrupoanuio RGI International, BREEAM, MakcuMaibHO TOYHO OTpPaKalOIIyI0 NEHCTBHUTEIb-
HOCTh: «OTBETCTBEHHOE OTHOIIEHUE K OKPYKaIOLIeH cpesie — MoKa3aTelb BBICOKOTO pa3BUTHs LuBMiIn3anum» [10].

K coxxanenuto, u Ha rore Hameil ctpaHsl, B PocToBckoil 061acTu, ecTh IPUYUHBI TPEBOXKUTHCS O COCTOSTHUU
oKpyxatouiei cpenbl. PoctoB-Ha-/[oHy — ropoJI-MUJUIMOHHHUK C XOPOLIO Pa3BUTOM YyJIMYHO-IOPOAKHOM ceTbro. Ha tep-
putopun PocToBCcKO arsioMepanuyl HENpEephIBHO NPOTEKAIOT CTPOHUTENbHBIE MPOLECcCHl. PaccMOTpUM HECKOJIBKO 30H
pekpeanuy 1 criopta B PocToBckoil 00macT Ha MpeaMeT SKOJOTHMYHOCTH — OCTpO crosimmell nmpobiemsr 21 Beka. Ya-
CTHUYHO pean30BaHHBIN mpoekT kominiekca «['ompd & Kantpu kinyd «lor» B cranmme CTapodepKacCKOM U CTaIHoOH
«PoctoB-Apenay, pazMeraeMsiil Ha 1eBoM Oepery [loHa B mpeansepun Yemmunonata Mupa mo ¢yroomy B 2018 roxy,
MIPEACTABIIIOT OCOOBIH MHTEpecC ISl TeMbl HccaenoBaHus. Oba o0beKTa IpenHa3HAYEHB! IS MPOBEACHUS KPYITHBIX
3HAYMMBIX MEPOINPUATHH POCCHICKOTO M MHpOBOro Macmrada. Oba ABIAIOTCS MECTOM NPHUBICYCHUS OOJIBIIOTO KOJIHU-
YyecTBa JIIOJeH BceX BO3PACTOB.

[Tpu cTpOUTENBCTBE CIOPTHBHBIX OOBEKTOB, 3aHUMAIONIUX OOIIMPHBIE TEPPUTOPUH, MPUPOAHBIA JaHAIA(T
3acopsiercs (hparMeHTaMH )KelIe300€TOHHBIX KOHCTPYKLHUI, ONanyOKH, KPacKOH, pa3IMYHbIMU CTPOUTEIBLHBIMU COCTa-
BaMH M YNMaKOBOYHBIMU MaTepHaliaMH. [ pyHT MOKpHIBaeTCs IUTUTKOM JIMOO 3aKaThiBaeTcsl acdanbToM Juisi ynoOcTBa
MepeMeIeHs ¥ oTabIXa Jiroiel. [1onocTH, B KOTOPBIX CKPHIBAIOTCA MOA3EMHbBIE KOMMYHHKAIIUH, BEyT K HapyIICHUIO
B CTPYKTYpe I'pyHTOB. MOJHO Jii, 3Hasi 00 3TOM, Ha3BaTh CaMble NEPEIOBbIE U COBPEMEHHBIC CIIOPTUBHBIE OOBEKTHI
PocroBckoii armomepanuu sxonorndHbMuA? Kak e B PocToBckoit o6mactu ObII0 perieHo mpeoOdpa3oBaTh NPUPOAHYIO
cpeny?

O1eHKa UCXOIHBIX MPUPOJTHBIX YCIOBHH ISl CTPOUTEIHCTBA OOBEKTOB MTOKa3aja, YTO TEPPUTOPUH 000UX pac-
CMaTpHUBaeMbIX 0OBEKTOB THUIMYHBI JUId JaHamadgToB PocToBckoit o0macti. OT0 paBHHHHbIE 3eMiIM 1oiMBbl [loHa, 1mo-
3TOMY TIPH CTPOUTENBCTBE OOBEKTOB HE OBIIIO HEOOXOJMMOCTH KapIMHAIBHO BO3/IeicTBOBATh Ha penbed. [IpucyTcTBy-
€T HKOJIOTUYHOCTb 3aMbICIIa O pa3MeIIeHNH 00beKTa. VICKIII0oUaroTCs MpOTsKEHHBIE MAacCOBBIE IEPEBO3KHU, NCTPEOIICHHE
LEHHBIX JaHAA()TOB, PaCUMTHIBAETCS MaKCUMaJlbHasl aHTPOIIOIeHHAsl Harpy3ka Ha Janqmadr. B HenocpencTBeHHOI
0JIM30CTH UMEIOTCS BOAHBIE pecypchl — peka JJoH. Biu3ocTh k pexe npuaaér MecTy Iei3aHble JOCTOMHCTBA, HO UMEET
1 CBOM MHUHYCHI: JIeBBIN Oeper [loHa mojTanianBaeTcs U 3aTallJIMBAaeTCs MaBOJKOBBIMU BOJaMH. B cBs3M ¢ 3THM mepen
CTPOHTENBCTBOM CTaguoHa «PocToB-ApeHa» Oblla MpOBEAEHA MOArOTOBKA TPYHTA: JJIA CTQAMOHA OBUIO MOJCHIIAHO
IIeCYaHOe OCHOBAHUE BBICOTOM OKOJIO 6 MeTpoB. Takum 006pa3oM, IKOJIOTHYHOCTH MPOSBISIETCS HAa CTaUU HHKECHEPHOI
MIOJITOTOBKH TEPPUTOPHUHU: OCYIIECTBIISIETCS CHIDKEHHE YPOBHS TPYHTOBBIX BOJI, OPTaHMU3YETCS MOBEPXHOCTHBIA CTOK,
OeperoykperuieHue, MMpoIrycK MaBOAKOBBIX BOJ M ITOJACHINIKA I'PYHTA. [IecCok 11 CTPOMTEIHbCTBA HACKHITN JOOBIBAJICS B
HETIOCPECTBEHHON OJIM30CTH OT CTafnoHa. Henb3s He oOpaTHTh BHUMaHHME HA TOT ()akT, YTO KOTJIOBaH, 00pa3oBaB-
IIMHCS BCIEICTBHE H3BSITUS MECKa, B JaIbHEWIIeM OyAeT WCIIOIb30BaThCs Ul CO3/1aHHS MCKYCCTBEHHOTO BOJOEMa
«AKBaTOpUSI», YTO ABIAETCS IPUMEPOM SKOJIOTHYHOCTH (palMoHaIbHOE UCTIOIb30BAHUE PECYPCOB).

K wemmoHary 3aruiaHIpOBaHO pa3BUTHE YIMYHO-JOPOXKHOM M aBTOJOPOKHOH cucteM PoctoBa. [Ipeamnonara-
eTcs, uTo 2250 mapKOBOYHBIX MeCT OyJeT pacroyiarateCsi Ha mpuiieraromnieii Kk pyrdomrsHOMy cTaguoHy TeppuTopuu. B
cooTBeTcTBUH ¢ TpeboBaHmIMH OVIDA BMECTIMOCTD CTaIHOHA COCTaBUT mopsaaka 6000 mect.

Hosgprlit cTagmoH 3agymMaH Kak MHOTO(GYHKIIMOHATIBHBIA 00BEKT, MpefHa3HauYeHHBIN A1 TpoBeaeHNs QyTOO0Ih-
HBIX COPEBHOBAHUH MEXIYHApOIHOTO YPOBHS. 3MaHne OyJeT MMETh HECKOJIBKO SPYCOB C OTKPBITBIMU TpuOyHamu. M3
45 000 mect 10 000 mpexycMOTpeHO caenath B COOpHO-pazdopHOM BapuanTe. He meHee 2280 MecT OyaeT nmpeaycMoT-
pero mnst CMU u 900 mect i Tenexkamep, KOTopble OyIAyT TpaHCIUpoBaTh MaTdu. KpoMe TOro, B MpOeKTe Mpeny-
cMoTpeHsl MecTa 11t VIP-3puteneiit m mecta [uist jmojel ¢ orpaHMYEeHHBIMHA BO3MOXKHOCTAMH. Kak coobmmi B cBoe
BpeMsi PYKOBOJUTENb JIOHIOHCKOTO OTAENEHHs apXWUTeKTypHoil komnanuu Populous Tom JIoHc, «mpu pa3paboTke
POCTOBCKOT'O CTaJIMOHA MBI CMOTPEJIH, KaK OH BITMIIETCS B OOIIYIO apXUTEKTYpY ropojia, YOeaHInch, 4To o0Imuii mpo-
eKT BIIMCHIBAETCSI B T€HEPAJbHBIN IUIAH...CTaJUOH B PocToBe OyneT yHUKaJIbHBIM, MBI IOCTapaeMcsl BIHCATh B HETO
BECh JIOHCKOW KoslopuT». Kpome Toro, paccMarpuBajiach BO3MOXXHOCT KOMMEPYECKH -TIPHOBUIEHOM IKCIITyaTaluy Co-
opykeHus nocine 3asepimeHuss YM-2018. 3naunrensHoe BHUMaHUE yIENsAeTCA IPU CTPOUTENIBCTBE CTaJUOHA U TAKOMY
KOMIIOHEHTY 3KOJIOTHYHOCTH KaK 3Hepro’pQeKTHBHOCTh. Tak, Hampumep, NMPH OCTEKICHWH CTaJHOHA IUIAaHUPYETCS
HCTIOB30BaTh PHEPTro3(p(PeKTHBHBIE CTEKIA, KOTOPHIE MPOITYCKAIOT MAaKCUMYM COJHEYHOTO CBETa, HO HE HarpeBaloTCs,
a 3UMOM — COXPAHSIOT Teruio. Takum 00pa3oMm, caM CTPOMTENBHBIN mMporecc Kak craanoHa «PocToB-ApeHay, Tak H
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Toned & Kanrtpu kiny6a «JloH», MOKHO Ha3BaTh 3KOJIOTHYHBIM: COOJIIOAETCs TUIAaH OpraHu3aluy paboT, TeXHUKa Oe3-
OMACHOCTU U TUTHEHA, UCIIOJIBb3YIOTCS HKO-CTPOUTEIbHbIE MaTepHaibl, BEJETCS COTPYIHHUECTBO C KOMMYHAJIbHBIMU
ciryx0amu (BBIBO3 Mycopa U yOOpKa TeppUTOpHUH).

OtMeTnM, 4TO (eneparbHOe YHUTapHOE TocynapcTBeHHoe npeanpusitue «Cnopt-UHXUHUPUHTY, KOTOPOE SIB-
JSIeTCs 3aKa3YMKOM M T'€HepasibHBIM MPOEKTUPOBLIMKOM CTaguoHa B PocToBe k yemmuoHaty mupa mo ¢ytoory 2018
roza, BecHoi 2015 roja npeacTaBuiIO SCKU3HBIHM MTPOESKT, KOTOPBII ObUT 3HAUYUTEIBHO U3MEHEH 110 CPABHEHUIO C MIEPBO-
HaJaJIbHBIM BapHaHTOM. B mepByro ouepenr H3MEHEHHSIM MTOIBEPTCS apXUTEKTYPHO-XyI0’KECTBEHHBIH BII 00BEKTa, HO
OCHOBHBIE €TI0 TTapaMeTpsl OBLTH COXPaHEHHI.

ITo manueM noprtana Poccus2018.pd, ¢hyrOonpHbI cTagnoH OyneT MpSMOYTONBHBIM, 0e3 paHee NpHIyMaH-
HBIX U3THOOB KPHIIITH, HATOMUHAIOIINX €CTECTBeHHBIC N3THOBI pekn JloH. B 3nanme craanona Boinér ¢pyrdoiapHOE TO-
7ie, TPUOYHHBIE OTCEKH C NOATPUOYHHBIMH ITOMEIICHUSMHU U MPUMBIKAIOIIAs 10 TIEPIMETPY KOMMYHHUKAIIIOHHAS 30HA.
CoopykeHHE CTaauOHA S5-3TaXHOE C TpeMs spycaMH OTKPHITHIX TpuOyH. KoMmMmo3unmmoHHO- M (YHKIIMOHAIBHO-
3HauMMas 3anajaHas TpUOyHa apeHbl OPUEHTHPOBAHA Ha OCHOBHYIO 3aIla/IHYI0 MENIEX0AHYI0 0Ch ()yTOOJIBHOTO CTaIro-
Ha, TPOJOIDKAIOUIYI0 LEHTPAJIbHYIO0 ACIUIaHany HpoekThpyemoro Ha JleBom Oepery [lona nenmooro menrpa. [locie
OKOHYaHHMS CTPOMTENILCTBA BOKPYT CTAMOHA HAuHETCS JIaHmadTHOE TeppacHoe 03eJIeHEHHE TEPPUTOPHH.

Teppuropun, Ha KOTOPBIX PACIOJIOKEH CTaJUOH, paHee yXke UCIONb30BalINCh B KadecTBE TOPOJICKON pekpea-
LIMOHHOM 30HEI. B 30He cTagnoHa YiCTHIM BO3AYX, coxpaHeH 6uoneHo3. K 2017 roay naHHas MECTHOCTh OyAeT ModTan-
HO OJlaroycTpamBaThCsi. 31€Ch IUIAHUPYETCSl CTPOUTENBCTBO CHCTEMBI OOBEKTOB PEKpealuu, puTeisa, o0ycTpoiicTBO
MAPKOBBIX 30H, OyIBBapOB, OOMMPHON HAOSPEKHOM MPH COXPaHCHUU €CTECTBCHHBIX JIAHAMIA(TOB M 3€JICHBIX MacCH-
BOB. MecToIooKeHe CTaIioHa TaKOBO, YTO OTCIOAa Oy/IeT OTKPBIBaThCS 3aMevaTeNIbHBIA BUJ Ha peKy J[oH, Ha yco-
BEpIICHCTBOBAHHEIN apXUTeKTOpaMu JaHamadr. B cBoro odepens, ¢ mpaBoro Oepera JJoHa OTKPBIBACTCSI XOPOLIHIA BHJ
Ha CTaJyoOH, dTOT OOBEKT YK€ ceifdac, Ha CTaguH CTPOUTEIBCTBA, YIAYHO BIHCHIBACTCS B JIAHAMA(T, JOMOIHSIET,
OXKHBJISIET, YKpAIIaeT ero.

«Jlyist Toro 4ToOBI Pa3o0paThCs B yCIOBHSX, B 1[eJIOM (POPMUPYIOLIUX TY CPEy, B KOTOPOH MBI )KUBEM, pabo-
TaeM, OTAbIXaeM, IPaJOCTPOUTEIH MOJIB3YIOTCS KiacCU(bHUKAIMel SKOJIOTHIECKUX (PaKTOPOB, pa3paboTaHHO# Ouoora-
MHU. DT0 abuoTnueckue (CBA3aHHBIC ¢ OOBEKTAMH U MPOSBICHUSIME HEXKUBOW MPUPOJBI — OCOOCHHOCTH peiibeda, Kiu-
Mar, COCTOSIHME BOJBI, BO3/1yXa, MOYB), OMOTHUYEecKHe (CBA3aHHbIE ¢ (YHKIMOHMPOBAHHWEM >KHBBIX OPTraHU3MOB) U,
HaKOHEll, aHTPOIIOTeHHbIE (BO3HMKIINE B pe3yibTaTe NEATeNIbHOCTH uesioBeka) ¢akropsl. K skomornyeckum rpajo-
CTPOUTENH NMPUIKCIISIOT ¥ (aKTOPBI 3PUTENLHOTO BoCIpHaTHs. VX n3yueHnem 3aHnmaetcst Buaeoskosorus. [locynure
camu. JIoM MOXeT OBITH CHPOCKTHPOBAaH M IOCTPOCH KPEMKO, Halle)KHO, YAOOHO, KPACHBO, BHYTPH - SKOJOTHICCKUN
koMdpopT. Ho mpencraBpTe cebe, YTO U3 OHOTO OKHA BHAHA CBAJKa, U3 APYrOTro — TIIyXOW 3a00p MM MpadHOE 3IaHUe
0e3 eIMHOTO AJIEMEHTa JeKOpa. DTO arpecCHBHBIC BHICOMON, OT KOTOPHIX HAI0 M30aBIAThCA. TONBKO KOMIUICKCHBIH
y4eT BCEX TPYII HKOJIOTHIECKUX (HAaKTOPOB B IPaJOCTPOUTEIEHOM MPOCKTHPOBAHUH MOXKET CTaTh 3aJIOTOM TOTO, YTO
KITUILE U cpella OOWTaHMS JadyT YeIOBEKY HEOOXOAUMBIN 3Konornieckuil kompopt» [1, c. 103], — mumer Bexymumit
CIIEUMAIUCT N0 BUJICOIKOJIOTUH, I-p MeA. Hayk B.A. ®Ounu.

Crnenyromuii 00bekT Hamrero uccienaosanust — «lonbd & Kautpu kiry0d «J{on» npezcrasiser coboi He MeHEe
CJIOKHBIH CIIOPTHBHO-PEKPeatoHHbIi poekT. ['oibd & Kantpu xinyd «JoH» - 3TO eqMHCTBEHHbIH Ha rore Poccuun
KJIy0 ¢ YEMIMOHCKHUM I0JieM U rojbd-akanemueil. BricokokiaccHble mous Kiy0a paccuMTaHbl Ha MTPOKOB BCEX YPOB-
Hell — 0T HOBHYKOB 10 rojibd-npodeccronanos. ['onsd & Kantpu kiny6 «Jlon» obmamaeTr pa3BuToi HHGPACTPYKTYPOi
— B Hee BXOAAT KoM(opTadenbHbIl KiIab-xayc, MpoecCHOHaNbHBIH Mara3uH royib(-3KUIHPOBKU, a TaKkKe KIyOHbIN
pecropan Green Cafe. Ynpasnenue kiy0boM OCYIIECTBIISIET aMepUKaHcKas komnanus Troon Golf — oneparop B o6nactu
MEHEIDKMEHTA, Pa3BUTHS M MAPKETHHTA TOJIb()-TOJICH.

HecmoTps Ha GraronpusTHBIN I peannu3aliil 3TOro mpoekra penbed PocToBckoit obmacTh, pu MpoeKTHPO-
BaHUM TOJIS UL TONb(a BCe-Taku OBLUTH MPOBEACHBI WH)KEHEPHAs IMOATOTOBKA W BEPTHKAIbHAS IIAHUPOBKA TEPPUTO-
pun. Ha ompeneneHHBIX y4acTKax roib(-Tois HaMepeHHO ObUT 0OaBJIEH yroj HAKJIOHA MMOBEPXHOCTH. J[eno B ToM,
9TO B TONb()e CYIIeCTBYET TaKOe MOHATHE Kak «Opelik». (Break) — criermanbHO caenaHHBIA HAKIOH y4acTKa o, OJa-
rozaps KOTOpOMy MU IIPH yJape OTKIOHsAeTcs B cTropoHy. Ha Tepputopru komiuiekca «['onbd & Kantpu xiry6 «/lor»
ObUTH CO3JaHBI MCKYCCTBEHHBIE BOJIOEMBI, BBICA)KEHBI HOBBIE JIepeBbs. T0O €CTh MPON3BOAMIIOCH O3EJICHEHUE TEPPHUTO-
pHH, TIOTIOTHEHHE MPUPOIHBIX PECYPCOB, YTO SABISAETCA OJHON M3 SKOJIOTHYECKHX 3aJad apxXHTeKTypsl. Kpome Toro,
OBUIH YCTPOEHBI 3CTETUYHBIE Ta30HBI, TPEOYIOMKe TIAaTeIFHOTO yXoaa. HemocpeacTBeHHO Ha TEPPUTOPUH OB -0
HMEIOTCA YYaCTKH «IUKO¥» mpupossl. Kak mpumep, Ha TaKWX ydacTKaX IMPOHM3PACTAET BBICOKAS MAJIOYXO)KEHHAs! WIIN
HEYXO0XXCHHasl TpaBa, Ha3bIBaeMmas roibductamu pad (rough-anri., rpyOsrii, HeoOpabOTaHHBIH). ABTOPOM IPOEKTa,
HeMelKuM apxurekropoMm Pomnkepom [TromeneM, Takxe 3alPOSKTHPOBAHBI CIICLHATBEHBIE JOPOXKKH JUIS 3JIEKTPOMOOH-
net («xap» Ha s3bIKe rojbducTos, ot anri. Car) Takum oOpa3oM, cpelcTBa TPAHCIIOPTa HE BPEAAT arMocdepe U 3TO
SIBIISIETCSI ONIAaroNpUsATHBIM (PaKTOPOM JUISl SKOJIOTHH.

Ha Tepputopun camoro 10)XKHOTO B HaIleil cTpaHe Toib(-KOMIIIEKCa PacIoJIOKeH TaK Ha3bIBaeMbIH Kiabxayc
— NPUBJICKATENbHOE JBYXITAXKHOE 3aHHE, HE CIUIIKOM OojblIoe 1o cBoed miomanu. OnHako, knadbxayc BKIIOYAET B
ce0st pecTopaH, MPOILOTI, rapAepoOHbIe Ul TOIL(GHUCTOB U SABIIETCS MECTOM BCTPEUH M OT/bIXa UTPoKoB. [Ipu Bbe3ne B
roib(h-KIy0 uMeeTcs mapkoBKa s aBToMoOmeld. HeGobiue Tepputoprun pu BX0A€ B KOMIUIEKC U BOKPYT Kiabxay-
ca 3aachanbTUPOBAHEL. B OTIHYMe OT MpoeKTa CTaJnoHa, CTPOUTENBCTBO TONIb(-KITy0a OCYIIECTBIAETCS 3a CUET YacT-
HBIX HHBeCTHINH. [ToMHMO y)ke TOCTPOEHHBIX 0OBEKTOB B IEPCIIEKTHUBE 371eCh JOJDKHA MOSIBUTHCS ITAPKOBAst 30HA.
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Pucynok 1. Cxema Pocmosckoii aznomepayuu (ppazmenm)

Ha cxeme: 1. dyr6onpHbI cTaguon «PocToB-ApeHnay

2. Tonbd & Kantpu xiny6 «J{on»

3. Hentp r. PocroBa-na-ony (ITnomaxs CoBeToB)

Hebonpmas ynaneHHOCT, OOBEKTOB PEeKpealy OT [eHTpa POCTOBCKOI arioMepanyy Mo3BOJISET KHUTEISAM T'o-
poJia eKEHEJENIbHO UX MOCEIAaTh.

PaccMmoTpeB Takue CIOpTHBHO-pEKpeanoHHbIe 00BbEKTH PocTOBCKOH 001acTh Kak ctamnoH «PocTtoB-ApeHa»
u lomsd & Kantpu xiry6 «/loH», MOXKHO BBIIEINTH TAKOE KAYECTBO, KaK HKOJIOTUYHOCTH IKCIUTyaTalMOHHBIX ITPOIIEC-
COB. Y3JI0BO€ pa3MelIeHUe KPYIHbIX OOBEKTOB Ha Mepud)epur CHUMAeT Harpy3Ku ¢ TopoJcKux tepputopuil. K Tomy
e, Yy HaceJIeHUsI OyZIeT BO3MOXKHOCTh BOCCTAHABIIMBAThH CHJIBI B IAHHBIX PEKPEALIMOHHBIX 30HaX.

«OcHOBHasi Macca 00BEKTOB apXUTEKTYPbI M TPAJOCTPOUTENLCTBA PACCUNTAHA HE TOJILKO Ha PELICHUE DKOJIO-
THYECKHUX 3aJ]a4d, — OHU BXOJAT JIUIIb COCTABHOM YaCThIO B MaKeT TPaJUIMOHHBIX LieNel MpoeKTHpoBaHus. BoT mouemy
«QKOSI3» MJIM «IKOCTHUIIbY TOJIYYUII BOIUIOLICHHE B OCHOBHOM Ha YPOBHE MOAM(HUKALUK TPAAULIHOHHBIX (GOpM, a He-
MHOTHE JKCIEepHUMEHTaNIbHbIe 00BEKTHI MOKA «3BYYaT OTKPBITOW HOTOW» [7]. B 3TO# CBSI3M mpeacTaBisieTcs BaskKHBIM,
YTO B TaKMX 3HAYMMBIX A1 POCTOBCKOHM 00sacTH MpoeKTax Kak CHOPTHUBHBIE COOPYKEHHS, IOMHMO KOMMEPUYECKOH
3HAYUMOCTH, SKOHOMHYECKOH COCTaBIISIIONIEH, IPUCYTCTBYIOT TaKKe U 3a00Ta 00 SKOJIOTHH.

ITo uroram uccnenoBaHus MOYKHO CIIENATh CIEIYIOIIUE BBIBOJIBL:

— OKOJIOTHYHOCTD — OJTHO M3 B&XKHBIX CBOWMCTB, NMPUCYIIUX JAHAMAGTHOW apXUTEKType M MPOSBISIOMINXCS
Ha MHOTHUX 3Tanax MPOEKTHUPOBAHUS Pa3IHYHBIX aPXUTEKTYPHBIX COOPYKEHHI;

— CoBpeMeHHbIE CIIOPTHBHBIE COOPYXEHHUsI POCTOBCKOI 00J1acTH MOTYT paccMaTpHBaThCA Kak OOBEKTHI, /10-
CTaTOYHO MPOAYKTHBHBIE IJISl UCCIIEA0BaHNI OCOOCHHOCTEl COBPEMEHHOI JaH A THOW apXUTEKTYPBI U MPOSIBICHUH
9KOJIOTHYHOCTH B apXUTEKTYPE;

— DKOJIOTHYHOCTb — OJIHA M3 OCOOEHHOCTEH, NPUCYIIUX COBPEMEHHBIM CIIOPTHBHBIM 00bekTaM PocToBcKoi
001acTH, OCKOJIBKY TIPH MX IPOSKTHPOBAHUU M CTPOMTENLCTBE YUTEHBI TAKUE KPUTEPHU IKOJOTUYHOCTH KaK MCIOJIb-
30BaHHE HKOIOTMYECKU-YUCTBIX CTPOUTENBHBIX MaTepHaioB, SHeProdGHeKTUBHOCTE 31aHUI U COOPYKEHUH, 03eIeHe-
HHE W OIaroycTpoiicTBO NMpWIIETAIONIEH TEPPUTOPUH, PALMOHAIBHOE HCIOJIb30BaHUE MPHPOAHBIX PECYpPCOB, MAKCH-
MaJIbHOE COXpaHEHHE €CTECTBEHHBIX JIaHAIIA(TOB, COONII0AeHIE TPEOOBAHMH BHICOIKOIOTHH.

— Jlis opraHu3anuM paccMaTpUBAEMBIX CIIOPTHBHO-PEKPEALMOHHBIX 30H OBUIM HCIIOJIb30BaHBI Hambolee
npoOJIeMHBIE B MH)KEHEPHOM U 9KOJIOTMYECKOM acleKTe MoWMeHHbIe TeppuTopul p. [loH. B pesynbraTe MHKEHEPHBIX
MEpOIPUSATHH 10 TOATOTOBKE TEPPUTOPHUHU YNAJIOCH JIMKBHIMPOBATh TAKHE NPHUPOJAHBIC MPOOIEMBI KaK 3aTOILICHHUE,
MIOJTOIIIIEHUE TEPPUTOpHH, €€ 3abonaurBaHie, BETPOBas M BOJIHAs 3pO3Hs, OBparoodpasoBaHue U T.11. B 30He pazme-
mieHns GyTOONBHOTO CTaIHOHA OBIIH MPEyCMOTPEHBI 30HBI MIPOIYCKa ITABOJAKOBBIX BOJ M OEpPETOyKpeIIeHNUE.
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ECOLOGICAL COMPATIBILITY OF MODERN SPORT FACILITIES
OF ROSTOV REGION WITHIN THE CONTEXT OF LANDSCAPE ARCHITECTURE

M.V. Gunchenko, Third-Year Student
Academy of Architecture and Fine Arts, Southern Federal University (Rostov-on-Don), Russia

Abstract. The article presents the results of investigating the following sports facilities of Rostov region:
“Don” Golf & Country Club and the new football stadium "Rostov-on-Don Stadium™ in terms of their environmental
compatibility. The modern sports facilities of Rostov region were designed and are constructed with regard to the
preservation of the natural landscape, rational use of resources, energy efficiency and the requirements of videoecolo-
gy. The new sports facilities of Rostov region fit harmoniously into the original landscape.

Keywords: ecological compatibility, sports facilities, landscape architecture.
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OIIMCAHUE ITPOU3BOJCTBEHHOI'O NTPOLHECCA
B CTAHUUUN TEXHUYECKOI'O OBCJIYKUBAHUSA

H.A. Janusiposl, A.E. Anum6aen?, H.P. BakpiT:kanos®, B.b. Kunmakos*
! ToKTOp TeXHHUYECKUX HAyK, Ipodeccop, 2 > “MarucTpaT
EBpasuiickuit HarmonansHbIH yHuBepcuteT uM. JL.H. ['ymunesa (Actana), Kazaxcran

Annomayusn. B 0annoi cmamove npedcmasienvl pe3yibmamsl UCCIe008aHUs, KOMOPble NPOBOOUNUCH 6 YeTiX
COBEPUIEHCMBOBANUS KAYECMBA OOCIYICUBAHUS U PA3GUMUSL CIMAHYUU MEXHUYECKO20 0OCTYICUBAHUS, A MaKdice pac-
cMompenbl 80CMpeboBaHHble peMOHmHble pabomyl U pacyem cpeoHe20 KOIUHeCmed d8MOmpAHCnopma 6 CmaHyuu
MEXHUYECK020 0OCIYHCUBAHUSL OISt NOBBIULEHUSL NPOU3BOOUMENbHOCIU PAOOMbL.

Knrwouesvie cnosa: asmompancnopm, CmaHyusi MeXHU4eCKo20 00CIYIHCUBAHUSL, PEMOHI.

Crannusa Texamyeckoro oociyxuBanus (CTO) mpenHazHaveHa U OKa3aHUS BCEX BHAOB paldoT IO TeXHUYE-
CKOMY OOCITy>KHBaHHUIO M TEKYIIEMY PEMOHTY aBTOMOOMIEH MHIUBHAYAIBHBIX KHUTEICH W MEJIKUX MPEANPHUATHNA U Op-
ranm3anuii. CTO pa3gensioT no BUAY 0OCITy>KHBa€MOT0 IOABMKHOTO COCTABA: AJISI JIETKOBBIX, IPY30BBIX aBTOMOOMIICH
W U CMEIIAHHOTO TapKa; a 1Mo MpeAHa3HAYCHUIO U 110 MECTY PACIIOIOKEHHUS OHU pa3/eNsIioTcs Ha TOPOJCKHE U J0-
poxabie. Camblii pactipoctpaHeHHbI BUIL CTO — cTaHINSA TEXHHYIECKOTO OOCITYKHBAHU JISTKOBBIX aBTOMOOWICH MH-
JTUBUAYaJbHOTO MOJB30BaHus [2].

Pasmep CTO omnpenessieTcsi Mo KOJIUYESCTBY OJHOBPEMEHHO 0OCITY)KHBaeMbIX aBTOMOOMICH (pabouee mecTo).
Pasmepst ropoackux CTO 10-30 u Gonee, a TOpokHBIE — B Tipeaenax 1-5 moctos [2].

Ha ocHoBaHMM pocTa 3KOHOMHUKH TOCYAapcTBa JEHb 3a JHEM PacTeT M KOJIMYECTBO aBTOMOOWIEH MHAUBUIY-
QJILHOTO MOJIb30BaHUsA. B 3TOM cityuae cripoc Ha yenyru CTO Oyaet Beicokum. [Toatomy passutiue CTO u moOBBIIICHHE
Ka4yecTBa OKa3bIBAEMbIX YCIYT SIBIISIETCS OJIHMM M3 BaXKHEWIIMX BOMPOCOB B chepe aBToMOOMILHOTO Tpancnopra. He-
CMOTps Ha OoJbIIMe 00BEMBI MPOBEICHHBIX paboT, TpedyeTcs eme Oonee Tpyaa U CUCTEMHOTo uccienosanus. [1osto-
MY MHXCHEpBI TPAaHCHOPTHOH c(epbl BMECTE C COBEPIICHCTBOBAHNEM KOHCTPYKLUH TPAHCIOPTHON TEXHUKH JOJKHBI
COBEpPIICHCTBOBATh OPTaHM3AIMI0 PA0OT MO IUIAHMPOBAHMIO U TOANEPKAHNIO aBTOMOOWIIS B TEXHUYECKH HCIPAaBHOM
COCTOSTHHH.

B 2013 roxy BBemHCh MpaKTHYECKUE HCCICAOBAHUSA TI0 CPEIHEMY TOJOBOMY KOJIHYECTBY aBTOMOOWIICH, ITO-
crynatomux B CTO, n peMOHTHBIX paboOT, MMeromuX Haubonpmmii cupoc. McenenoBarensckne paboThl BBENUCH HA
CTO «Paxat» ropona Akrobe (Kazaxcran). I[TomydeHHbIe pe3yapTaThl HCCIEIOBAHUS MTOKAa3aHbI B JUarpaMMe U B Ta0-
JIUIAX.

IToxa3aHHbIEe TaHHBIE B OCHOBHOM OBIITH COOpaHBI TyTEM HETOCPEACTBEHHOTO HAOIIOIEHHS aBTOMOOMIIEH, mo-
crynatomux B CTO «Paxar». AHanu3upys MojydeHHbIe JaHHBIE B Pe3yIbTaTe MECIIHOTO HAOIIOCHHS, BMECTE C 3TUM
C MOMOIIBIO M COBETAaMHU, KOPPEKTHPOBKAMH NEPCOHANIA MHKEHEPHO-TEXHUYECKON CITy>KObI NPeapusiThs U 00paboras
JIaHHBIE )KYPHAJIOB PETHCTPAIIMN MacTepa U MECT MOMKH, KypHAJIOB 00 OIiaTe Tpy/Jaa KacCOBOHM CIyKObl, JaHHbBIE CH-
CTEMaTH3UPOBAHBI B TaOIHIIBI.

B Teuenne Mmecsma (ampenb-Maif) pacCYMTaHO KONMHYECTBO aBTOMOOMIeH, mocrymatonmx B CTO mo paznmy-
HBIM OTKa3aM | I10 CTICIHAIbHBIM BUIaM 00CITy)KMBaHUS, HAIPUMEp, THarHOCTUPOBaHKUE, MOHKa ¥ T.1. [loTroM 3TH pe-
3yJIBTaThl OBUTH KOHKPETH3UPOBAHBL, @ TAKXKE [0 COBETAM MacTepa M PEMOHTHBIX PaOOUYUX U 10 JTaHHBIM CIICIHAIbHBIX
KYpPHAJIOB PETHCTPAIlMM paclpenesieHbl Ha rof. [Ipu pacnpesneneHNn yYUTHIBAINCH M3MEHEHHS KOJMYECTBA OTKA30B
arperaToB M y3JI0B aBTOMOOMJIS B 3aBHCHMOCTH OT BPEMEH T'0/1a.

B Tabmuie 1 moxa3aHsl 00BEMBI CIIpoca MOCTYMAIONIMX B Hpeanpustue 3a roj. C moMompio KOHKPETHOTO
o0beMa crpoca Mbl MOXKEM «THOKO» OpraHH30BaTh PabOThl OT/JCICHUI NPEAPUSITHS.

Tenepb ocTaHOBUMCS Ha 3aKIIOYUTENbHBIX pe3yiabTaTax mo CTO. CHavana oObeTUHUM B 5 TPYMI BCE BHIIBI
ycuyr, oka3zbiBaeMbix Ha CTO. Hike mokasaHbl pe3yiabTaThl 00BEINHEHNUS.

Tabnuya 1
OO0muii HOpMATHBHBI rog0Boi 06bem padbor CTO

Ne Buiel pabot Nor (IIIT.-aBT.) ["o0BoO# 06BeM paboT (yer.-yac)
1. Y6opouHO-MOeuHBIE PabOTHI 3890 1304
2. CmazouHo-3ampas. paboTh 2385 1353
3. KoHTpobHO-AHarHoCT. padoThI 1567 541
4. Pemonthsle (TO, TP) paGoTsl 7786 12724
5. Ky3oBHbIE pabOThI 2637 4246

Cymma 18265 19923

© HanmsipoB H.A., AnumbaeB A.E., Bakprmxanos H.P., Kunmmakos B.B. / Daniyarov N.A., Alimbayev A.E., Bakytzhanov N.R.,
Kipshakov B.B., 2015
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HopwmaruBHasiii 06beM padotsl CTO no Bugam padot coctasisier 19923 uen.-yac. DTo 4ncio B3iTO U3 pacuera
¢ nomouipio Gopmyisl (1), B3IB HOpPMATUBHYIO TPYIOEMKOCTh — Ty OT HOpMaTHBHOW nokyMmeHTanuu «TpyroeMkocTi
paboT Mo TEXHUYECKOMY OOCTYKMBAaHHUIO U PeMOHTY aBTomooOmneit BA3-2108, -2109, -21099, -21015», yuuTsiBasi, 4T
CTO, Ha KOTOpPOH IPOBOIMIOCH HCCIIEIOBAaHUE, B OCHOBHOM OOCITY)KHBAET JIETKOBbIE aBTOMOOMIIN, ¥ YUNTHIBas HanOo-
Jiee PacIpOCTPAaHEHHBIN KJIACC JISTKOBBIX aBTOMOOMIICH XKUTEIICH.

T=Tu-N, uyen-dac (1)
JI71sl IpOLICHTHOTO pacmpeeNieHns, B3sB ATOT nokaszarens 3a 100 %, paccuuThiBaeM HPOLEHTHYIO OO COOT-

BETCTBYIOIIMX paboT. Pe3ynbraTel pacdyera gaHsl B Tabimie 2. Ho mpu pacuere B KOHKPETHBIX PabOYNX YCIOBHUSX 3TH
MIOKa3aTeIIN MOTYT U3MEHUTCA.

Tabnuya 2
ITpoueHTHOE pacnpe/ejieHue BUAOB padoT

No Bugsl pabot I'omoBoii 06beM paboT (den.-uac) [IpouenTras moins, (%)
1. Y60pouHO-MOeUHbBIE PabOTHI 1304 5
2. CMa304yHO-3ampas. paboThI 1353 6
3. KoHTpoIBbHO-TMarHOCT. paboTHI 541 5
4, Pemonrtabie (TO, TP) paboTst 12724 64
5. Ky3oBHbIe paboTHI 4246 20

Cymma 19923 100

ITo 3ToMy MOpsIAKY OIpeaenseM MPOLEHTHBI 00beM padoT, BXOIIIINX B KaX/blii 0OBEIMHEHHBIH COCTaB, U
otoOpakaeM B Tabnue. B pacuere peMOHTHBIX pabOT €CTh CBOM OCOOCHHOCTH, TaK KaK PEMOHTHBIE Pa0OTHI COCTOAT M3
HECKOJIBKMX COCTABHBIX YacTel, MX HE0OOXOIMMO pacCunTaTh OTIEIBHO.

Hampumep, 1o coeMHEeHHIO cCUCTEMa OXJIKACHHS 00beAnHET B 0011eM 5 onepaiuii. Bee pacuetst Beixosa u3
CTpOsI BeyTcs 4epe3 00beM paboThl 1e(EeKTOB.

OTH pe3ynbTaThl JAIOT HHPOPMAIMIO O YKCICHHOCTH aBTOMalINH, KoTopble noctynatot Ha CTO «PaxaTt», u o
COCTOSTHHM CIIpOca Ha YCIYTy IO BBIXOJY U3 cTpos. Ha ocHOBaHMM 3Toi MH(pOpManuu, MyTeM pacuyera IPUHUMAaeM BO
BHUMaHHe cBeJieHus 0 OynymieM coctostHuit CTO 1 MOkeM clienath IPOrHO3 O BHICOKOW CTENEHU YUCICHHOCTH MOCTY-
MAOLIMX MAIIUH U XapaKTePUCTHUKE 1e(PEKTOB.

[To uncnenHocT OOIIETO TOJOBOTO BBIXOJA U3 CTPOS, VIS MPOBEJICHMUS MTPOIEHTHOTO paclpeaeIeH st 1o Mo-
crynatomuM apromammHaM B CTO u BugaM TpeOyeMBIX YCIIyT, JiejlaeM OOIIne 3aKIIOUYEHHs O BHJIaX OKa3bIBAEMBIX
ycuryr 3a rox (tabmuma 1).

Orot k03 PunmeHT oTMedaeM Kak Norc, Nome =18265, To ecTp, ecnu o peruony 1860 aBTOMAaIINH MOIB3YIOT-
cs yeyroit CTO, To ciemyrommM 00pa3oM MOXHO ONPENETUTh YHCIEHHOCTh IOCTYIUICHHs aBTOMAIIMH 33 T'OJ B
nassanHoe CTO mo gedexram mwiu HEOOXOAUMOCTH OKa3aHus yciyr [1]:

Nuocr= Norc/ Nasr=18265/1860=9,81~10, 1ur-aBT. 2

TJIe: Npocr. — YUCICHHOCTH MoCTyIIIeHns 3a rox aBromobmieit B CTO; Ny, — 0011asi YuCciIeHHOCTh aBTOMOOMIIEH, MOCTY-
naromux B CTO mo pa3ueiM neddexraMm U HeOOXOIUMOCTBIO YCIYT 3a TOJl; Nagr, — 00IIAs YHCIACHHOCTH aBTOMOOUIICH,
KOTOpBI€ MoJb3ytoTes yeiyramu qaaHoro CTO.

Opranu3anuio ycTpaHeH!Us BBIXOJIa U3 CTPOSl M OKa3aHUs yCIyT, OObEANHUB B 3aBUCHMOCTH OT TEXHOJIOTHYE-
CKMX XapaKTepHCTHK KaXk/1I0T0 BU/IA YCIIYT, CBSI3aHHBIX C YHCJICHHOCTBIO aBTOMOoOMIeH, noctymnaronux B CTO ¢ nedex-
TaMH ¥ XapaKTePUCTUKONH HEOOXOJUMBIX YCIIyT, MO>KHO OIMCATh COOTBETCTBYIOIINM IIPOLIEHTHBIM pacIipeieIeHIEM.

s ynoOHoro pacuera HaxoMM YHCICHHOCTh aBToMoOmMIIe, nocrynatomux B CTO ¢ pasHeIMH edeKkTamMu 1
JUISL OKa3aHUsl YCIIyT:

R= N; /358, mr-aBr. 3)

rae: R — gncnennocts aBTOMOOMIeH, noctynaromux 3a 1 neas Ha CTO ¢ pa3HeIME AedeKxTaMu U AJIs OKa3aHHs YCIyT;
358 — ymcnenHoCTH pabounx aHel 3a rox B CTO:

R= 18265/358 =51 asr. 4)
Oco0oe MNpEeUMyHI€CTBO 3TOT0 METOJa — 3Has YUCJICHHOCTb aBTOMOOMIIEH 3a ACHb, UMECM BO3MOKHOCTD IIpU-

MEpHO CIUTAHMPOBATh PabOTy B pa3HbIE MPOMEKYTKH BpeMeHH (1 mecsn, 1 Hexens u T.11.). Teneps cocTasisieM TabIHIly
(3), HaXOIMM YHCIICHHOCTh aBTOMOOMJIEH 110 COOTBETCTBYIOIIMM BHJIaM Ka)kJJOH paboThI OT 3HaueHus R.
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Tabruya 3
IpouenTHoe pacnpeaesieHne KOJUYeCTBA AaBTOMOOUIIEH,

MOCTYIMAKIIHUX HA CTO 3a OJJUH A€HDb 110 Pa3JTHYHbIM HCUCIIPABHOCTAM

Ne Bungp! pabor Norx. (1IIT.-aBT.) IMpouenTras gons, (%)
1. Y6opouHO-MOeuHBIe PabOTHI 3890 21
2. CMma3o4uHO-3a1pas. paboThl 2385 13
3. KoHTpOJIbHO-THAarHOCT. pabOThI 1567 9
4, Pemonrnsie (TO, TP) paboTsl 7786 43
5. Ky3zoBHbIe paboTHI 2637 14
Cymma 18265 100

Wcnonp3ys nanHble TaOIHUIBL 3, paCCUMTHIBAEM TOYHOE KOJIMYECTBO aBTOMOOMIeH, moctynatomux Ha CTO 3a

OJIMH AEHb 110 KOHKPETHBIM BUAaM 00CITyXkuBaHUsL. [1oirydeHHbIE pe3ynbTaThl CBOAUM B TaONHUIy 4.

Tabauya 4

KoauyecTBeHHOe pacnipenenenne aBpromoouieii, nocrynawomux Ha CTO 3a oauH 1eHb

No Bungp! pabor IponenTtHas moins, (%) R,(mT.-aBT.)
1. Y60opouHO-MOoeUHbIe paboThI 21 11
2. Cma3ouHo-3ampas. paboThl 13 7
3. KoHTposapHO-11araocT. paboTsl 9 5
4. Pemontnsie (TO, TP) pabots 43 21
5. Ky3zoBHble paboThl 14 7
Cymma 100 51

Tenepp ¢ MOMOILIBIO ITUX JAHHBIX CTPOUM JAHArpamMmy.

25

20

15

10
: i =
0

YMP C3P KAOP

Ky30BH.
P.

I BN asT.

PemonT

Juacpamma 1. Pacnpedenenue konuvecmeo asmomoduell, nOCmynanowux 3a 00uH 0eHb no 8udam pabom

B 3akiroueHne paccuMTaHHbIE BBIIIE JaHHBIE CBOANM B TaOJHUIy (5) — TOOBYIO MPOTPaMMY ITPEATIPHATHS.

Tabnuya 5
TI'ogoBasi nporpamMMa npeanpusiTUst
Ne Bugsr pabot Tcpen. T/n R JHpr. T'omoBoit
(gen.-yac) (1T.-aBT.) 00beM
1. Y6opouHO-MoeuHbIe PaboThI 2,83 0,71 11 305 2382
2. Cma304HO-3ampaB. paboTsl 5,6 1,4 7 305 2989
3. KOHTpPOJIBHO-THATHOCT. P-bl 14 0,35 5 305 534
4. Pemonrasie (TO, TP) paboTst 45,04 5,63 21 305 36060
5. Ky3zoBHbIe paboTHI 18,34 3,67 7 305 7835
Cymma 51 305 49800

B 3akiroueHne OTMETHM, YTO OIpeAeIeHNe KOHKPETHOTO 00beMa crpoca 1o BUIaM YCIyr, OKa3blBaeMbIX Ha
NIPEATIPUSTHN, METOZOM HENOCPEACTBEHHOIO pacuera, SBJISeTCs O4eHb A(PQEKTUBHBIM IIPU TUIAHUPOBAHMUU PabOTHI
CTO. Ha ocHOBaHMU 3THUX JaHHBIX MBI MOXKEM C BBICOKOH TOUHOCTBIO ONPEAEIUTh TOJJOBYIO IPOrpaMMy, COCTAB MpEa-
MIPUATHS U APYTHE BaXKHBIE TIOKa3aTenn. TakuM obpa3zam, MOXKHO KOJOCCATbHO YMEHBIIUTh SKOHOMHYECKHE U TPYHO-
BBIC 3aTPATHI B IPOU3BOCTBE U MOBBICUTH A (PEKTHBHOCTD yCIYT MPEIIPUITHSL.
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DESCRIPTION OF MANUFACTURING PROCESS
AT THE STATION OF TECHNICAL SERVICE
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! Doctor of Engineering Sciences, Professor, 2 * Candidate for a Master’s Degree
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Abstract. The article deals with the investigation results, which was held for improving the service quality and
developing service stations. Also the demanded repair works and calculation of average quantity of motor transport in
service station for increase of work productivity are considered.

Keywords: auto transport, technical service station, repairing.
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STUDY OF RELIABILITY AND DURABILITY OF FRAME ELEMENTS OF BUILDINGS

D.A. Dzhamalov, Candidate of Technical Sciences, Associate Professor
Azerbaijan State Scientific-Research Institute of Construction and Architecture (Baku), Azerbaijan

Abstract. The article deals with the study of issues of probability regarding frame elements of buildings. Dura-
bility of these frame elements are investigated taking into account the accidental character of loadings and features of
used materials. The question of durability with considering the increase of damages is investigated. The expression of
module of rigid and plastic component is given. The numerous experiments implemented by the author over concrete
samples enabled him to analyze the process of tempering of concrete and compile a schedule of corresponding distribu-
tion of probability. The corresponding schedules and histograms are compiled by various concrete samples.

Keywords: reliability, durability, film-forming, solar energy, mathematical statistics, the deformation module
of extensibility, mathematical expectation, dispersion.

Introduction

Increasing efficiency of buildings and installations is of practical importance mainly in connection with factors
like reliability and durability. Buildings and installations can be considered reliable if the expected requirements of rel-
evant project are satisfied, namely if structures are sufficiently harder and more resistant in order to provide sustainabil-
ity of them. In this condition, longevity of a building will be provided as well.

In order to satisfy these requirements, a series of factors should be considered particularly during projecting,
preparation and installation works as well as exploitation.

It is known that properties of constructions’ material are changeable and in many cases are random. The same
can be said about the loads that have an impact on the structure.

These factors are taken into account as semi-probabilities, and this issue is usually solvable through the inclusion
of coefficients of reliability of material and load into the relevant calculation. However, in this case the application of theo-
ry of probability is not taken into account in regard to the change of character of load and also properties of material. Con-
sidering these factors, the dissertation, which deals with the above-mentioned issues, can be considered as topical.

Investigation of ways of increase of reliability of construction materials.

Probability of change of the deformation module depending on conditional deformation is studied. It is shown

that in accordance with rules of mathematical statistics, by the inclusion of coefficient of reliability Vm =1=7rAn_
the following formula, applicable in regard to deformation modules in condition of compression and extensibility is
available: It is indicated that

LAy 1-pe 1 1)

E =R .
hs hsl_ﬂRAR}/s (1+/18)3 £

Ehd :th 1_7/RAR : 1+,u83.1 (2)
1-ngAy " (A-pe)” ¢

where A, = R/R; R is the standard of R efficiency; while R is mathematical expectation of R .
Coefficient of reliability of a material in more general circumstance corresponds to the following:

_1-7rAr ?)
1—7m7:Ax

Conditional tenseness by linear-elastic materials in condition of compression and stretching is correspondingly
as below:

Y'm

g .
Ohs = Ens @r o) (4)
i (5)

Ohg = Eng (=)

Some conversions from formulas (1) and (2) lead to the following:

© Dzhamalov D.A. / Ixxamanos I.A., 2015
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Erng _ Rid '(1+,U€)2

i ©)
Ehs Rhs (1 - /,18)

Rules of regulation of process of concrete reinforcement are investigated

The issues of regulation of concrete reinforcement are studied in detail experimental researches of the author.
The gained results are reflected on the histograms.

The analysis of histograms allows reflecting different processes of reinforcement at the graphic, and compile
analytic expressions.

Function of distribution F*(X) was given for concrete of ordinary composition (B22,5; M300) in ordinary

circumstance and also for samples of concrete, additionally lubricated with film-forming APQ substance [1, 3, 4, 5].
With using Avrami equation, analytic description of experimental results can be given.

a=1-e* )
where & - T is the amount of substance getting into reaction; n is the stable coefficient characterizing type of structur-
al emergence of studied substance; and k is a constant characterizing the speed of the process.

Incaseof 7" =X k=1 and o = FX(X) regarding the expression (7), the following law of distribution can
be available:

F'(x)=1-e* (8)
where X is the number of days during which concrete becomes reinforced, while 4 is positive stable quantity.
The expression (8) is the function of distribution changing in accordance with exponential law.

F*(x) = 0,if x<0 9)
1-e™if x>0

Distribution density of exponential function is:

F(x) = 0,if x<0 (10)

e if x>0

The measuring of mathematical expectation M(X) and dispersion D(X) by different samples of concrete on the

basis of formulas (9) and (10), the following laws of distribution can be performed:
Regarding a sample of concrete without supplement, and lubricated with film,

F'(x)=1—e %% (11)
f (x) =0,264e %% (12)
Regarding a sample of concrete without supplement, and lubricated with protecting film,
F (x)=1-¢ %% (13)
f (x) =0,264e %29 (14)
Regarding a sample of concrete, mixed and lubricated with the film-making APQ substance,
F*(X) =1—e 029X (15)
f (X) = 0,296e %>°%% (16)

Graphics F (¥t and T (0=t gre compiled in relation to (11) + (16) [5, 6].

Issues of rational use of highest temperature emerged within mixed concrete are investigated

The muddling temperature of concrete depends on the balance of warmth stream included into database and
spread out from it to the environment.
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Studies on proportion between water and cement as well as over differently filmed samples of concrete are carried out
by different conditions, results of which are given on tables. The corresponding graphics are compiled as Figure 1 indicates.

f(x)-50

9 K -1 sample of concrete (June-August) 3,75

8 G sample of concrete (June-August) 3,77

7 MS  sample of concrete (June-August) 3,78

6

5 VA/( R

4 CZ\ % // (;} N

s 0/ N

2 A NN
2 N

1 N

<

0 1 2 3 4 5 6 7 8 9 10 11 12 13 hour

Fig. 1. Distribution of probability of density within concrete in condition of maximal
temperature during heliothermal processing through different film-creating elements (from June to August)

The analysis of graphics shows that the available curves correspond to law of ordinary distribution in their
character. Connectedly, in regard to these curves, the acceptance of law of ordinary distribution as

(x—m)®

1
f(x)—o_mexp[— = }

may allow determine the included O and M parameters on tables where experimental results are reflected. Following
o

17)

this, law of distribution of density of probability can be expressed by different samples of concrete. For this purpose,

and m parameters by each sample are determined after which the measurement is conducted as below:
For a sample of concrete of (K-1) that can be reinforced in ordinary circumstance, while water / cement = 0,5:

o2 =3176-,/2-314 = 7,94; m=6,48; 6 =3,17
For a sample of concrete (G), left under the ray of sun while water / cement = 0,5:
o2 =9,03, m=6,34; 6 =3,61
For a sample of concrete (MSh) lubricated with liquid glass on its surface, while water / cement = 0,5:
o277 = 9,35; m=6,84; ¢ =3,74
For a sample of concrete (Q), lubricated with heavy pyrolysis resin, while water / cement = 0,5:
o~ 27 =9,26; m=6,73; 6 =3,70

Corresponding formulas by the mentioned samples are indicated with taking into account the gained results
(17). Relevantly compiled graphic is given on Figure 2.

£(x) =100
13

12
11
A

.
)‘/f

4 2.6

/ [
|4

1. K-1

3. M

6

5

4 \
3

o 1 2 3 4 5 6 % 8 o 10 11 12 13 14

Fig. 2. Distribution of probability of density within concrete
in condition of maximal temperature during heliothermal processing through different film-creating elements (from June to August)

68



ISSN 2308-4804. Science and world. 2015. Ne 10 (26). Vol. I.

By samples of concrete, being reinforced under the ordinary circumstances, and for which the proportion of
water and cement makes up 0,5 during their heliothermal processing (From June to August) through heavy pyrolysis
resin, laws of spread of density seems as:

By a sample ‘K’, the results of researches carried out at different hours within 3 days:

(X —B)
f(x)= lexp{i}

C

A

in accordance with which, the results for first, second and third days are as below:

Analogously, for a sample of G,

whereas for a sample Q+C-3,

A1=4,94; Ar=4,986; As=5,05
B1=3,194; B,=3,25; B3=3,774
C1=4,94; C,=7,94,; C5=8,14

f(x)= L exp{— (x-6.32)° i| (18)
8,986 25,72
1 _ (x-588)° (19)
T = 10,34 eXp{ 34,16 }

In accordance with laws of distribution, graphics by samples of K, G and Q+C-3 are given (Figure 3).
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Fig. 3. The maximum temperature emerging in composition
of mixed concrete (C-3) during heliothermic processing (from June to August) through heavy pyrolysis resin

Issues of function compilation of spread of monolithic concrete’s strength limit in dry and hot condition

are considered

Based on empirical data, functions of F*(x) distribution and relevant graphics are compiled by samples of K,
Q, MSh and P (when proportion between water and cement makes up 0,5).
In the meantime, F*(x) functions (K1, P1, MS1, Q1) are compiled by samples of concrete (when proportion

between water and cement makes up 0,55).
Samples of concrete (when proportion between water and cement is 0,5) are as:

by K samples

by Q samples

by MSh samples

F*(x) = 1— e 023 (20)
f (x) = 0,223e %%

F*(x) = 1— e 0% (21)
f(x) =0,221e7%%
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F*(X) =1- e—O,ZZX (22)
f (x) = 0,226 0%

and by P samples

F*(x) =1-e 02X 23)
f (x) = 0,221 %%

Analogically, F*(x)vo f"(x) expressions are gained also by samples of concrete in condition when propor-

tion between water and cement makes up 0,55.
Conclusion
As formulation of research results is carried out by the author, the corresponding histograms are compiled on the

basis of which, analytic expressions — F*(x) and f*(x) functions by processes of fastening of samples of concrete are
given. Graphics by different values of & and m parameters included in these expressions are compiled as well.

Depending on proportion of water and cement, the effective use of heat balance emerged in composition of
samples of concrete are analyzed, following by the correspondence of gained graphics to law of ordinary distribution is
defined, and O and m parameters included in f " (x) functions are measured.
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HNCCIEAOBAHUE HAJJEZKHOCTHU U JOJITOBEYHOCTH
KAPKACHBIX JIEMEHTOB 3JIAHUM

J.A. IxxamanoB, KaHIUAAT TEXHUYECKUX HAYK, JOLUEHT
AzepbailpkaHCKUH HAYYHO-HUCCIEIOBATENIbCKUI NHCTUTYT CTPOUTENHCTBA U apxXuTeKTyphl (baky), AzepOaiikan

Annomayusn. B cmamve paccmampugaromesi 3a0a4u 6eposSmMHOCU HeCYWUX SJIeMEHMO8 KapKacos 30anull,
uccedyemest ux 001208€4HOCHIb, C YUemMOM CIYYAUHIX XAPAKMePos OeUCmeyIouux HaAZpy30K U CEOUCME MAMEPUALO8.
Hccnedosan sonpoc 0 doneoseynocmu npouHocmu ¢ yuemom Hakonienus nogpescoenutl. Cocmagneno gvipasicerue OJis
MOOYJISL HCECMKONAACMUYECK020 dlleMerma. Muozouuciienuvie 9KCnepuMennol, NPO8edeHHble A8MOPOM HAO DemoHHbI-
MU 06pasyamu, 0aiu 803MONCHOCHb NPOAHAIUSUPOSAMb NPOYECC MEePOeHUs OeMOHA U NOCMPOUMb COOMBEEMCMEYio-
wue epagpuxu pacnpedenenus eeposimuocmu. Ilpusedennvle 6 cmamove 2paguru, UCmMoSpammvl ROCMPOeHbl 0I5l Pa3-
JUYHBIX OEMOHHBIX 00PA3Y08.

Knrouesvte cnosa: nadexcnocmos, 00J206€4HOCHb, NAEHKOOOPA3YIOWUL, CONHEUHAs dHepeus, mamemamuie-
CKAsL CMAMUCMuKa, 0eopmMayuontvle MOOYIU MAHICEMbl, MAMEMAMULECKOE 0XHCUOAHUE, OUCNEPCUSL.
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PA3BPABOTKA JJIEKTPOJINTA JJIA HAHECEHUA KOMIIO3ULUOHHOI'O
HOKPBITUA HUKEJIb-KOBAJIBT-OKCU/JI KPEMHUSA

B.B. UBanog!, U.H. Illep6axor?, A.B. Apsymanosa®, A.A. Crapynos’, K.B. Mypsenko®, B.!. banakaii®

! KaHMIAT XMMHUYECKHX HAyK, IOLEHT, > 3 KaHIUIaT TEXHNIECKUX HAYK, TOIEHT,
4 aciupanr, ® Mmaructp, ® 1oKTOp TeXHHUYECKUX HAYK, JeKaH
IOxHO-Poccuifcknii ToCyIapCTBEHHBIA TOMUTEXHUICCKUN

yuusepcuret (HIT1) umenn M.U. ITnatoa (HoBouepkacck), Poccus

Annomayusn. Pazpaboman x10puonsitl s1eKkmpoum O0Jis HAHeCEHUst KOMNOZUYUOHHO20 IJIeKMPOIUMULECKO20
NOKPbIMUsL HUKENb-KOOAIbM-0KCUO Kpemuusi. Hccnedoeanvl c80lcmea NOKpbIMus HUKENb-KOOAIbIM-0KCUO KPEeMHUsL
(U3HOCOCMOUKOCHb, MUKPOMEEPOOCMb, GHYMPEHHUE HANPINCEHUS, NOPUCTOCb U CYenieHue) U 1eKmpoauma (pacce-
usarowjas cnocobHocms u cmaburvHocmy). Onpedener cocmas NOKPLIMUS.

Knrwouesvie cnosa: ocascoenue, KOMNOUYUOHHOE NOKPbIMUE, HUKENb-KOOWIbM-OKCUO KPEMHUS, XAOPUOHbIL
INEKMPONUN, CEOUCMBA NOKPLLNUSL.

W3HOC KOHCTPYKIMOHHBIX CIUIABOB SBIIIETCS TJIABHBIM (DaKTOPOM CHIDKCHUSI HAaJEKHOCTH M CPOKa CITyXKOBI
neraneil. IHTeHCUBHBIM U3HOC JIeTalleil MaIlluH ITPYU TPEHUH IIPUBOJUT K OOJBIINM 3aTpaTaM Ha PEMOHT, H3TOTOBJICHHUE
3aMacHbIX YacTel U MPOCTOI0 000pYAOBaHMUS BO BPeMs peMOHTa. B CBS3M ¢ 3THM CO3[aHUI0 MaTepHaIOB, 00JIaAa0IINX
BBICOKOI M3HOCOCTOMKOCTBIO U HU3KUM KOA((PHUIUESHTOM TpeHHs1, yaensercs Oosbinoe BHuManue. [loatomy camocma-
3bIBaEMbIE U M3HOCOCTOMKHE KOMIO3UIIMOHHBIE MOKPBITHS, [TOJIYUYEHHBIC 3JIEKTPOOCAXKICHHEM, Bce OObIe U OOIbIiIe
IIPUBJIEKAIOT K cebe BHUMaHUeE HCCieoBaTeeH.

Huxenp gBnseTcs XOpomKUM KOHCTPYKIIMOHHBIM MaTEPUaoM, U MO3TOMY Ha €ro OCHOBE U3HOCOCTOMKHE U ca-
MOCMa3bIBaeMble MTOKPBITUS MPEACTABIIAIOT ONIPEeICHHbII MPaKTUYeCKUH HHTEpeC.

B [1] paccMOTpeHBI BOMIPOCH! MOMYYCHUS MOKPHITUH HUKENb, HAKEIh-KOOATBT ¢ aHTH()PUKITMOHHBIME CBOH-
CTBaMH C YacTHIIaMH KoJutongHoro rpadurta. [TokaszaHo, 9TO M3HOCOCTOWKOCTh MOKPBHITHH HUKENb + TpaduT, HUKEIb-
K00anbT + rpadur B 3-4 pasa BBIIIC H3HOCOCTOWKOCTH MOKPHITHN 0e3 Tpadura, a kodddument tpenus B 1,5 pasa Hu-
xe KodduireHTa TpeHust 00BIYHBIX MOKPHITHH. CaMOcMa3bIBaeMble IOKPHITUS HUKEIb + MOJIMONCHHUT MOJIyYECHBI aB-
Topamu [1]. OgHako mpu 3TOM oTMEdaeTcss He0OX0JUMOCTh IPUPAOOTKH TPYIIHUXCS MOBEPXHOCTEH NMPH MUHUMAJILHOM
Harpy3ke M CKOPOCTH CKOJIBXEHHS C MOCIEeAYIONIMM YBEINYEHHEM MX B TeueHHe 3-5 4. DTO BpeMsl MOXET OBITh CO-
KpaieHo a0 1-2 4 mpu ycIoBHH, €CIIM Ha TPYIIYIOCS IOBEPXHOCTh HAHECTH TOHKYIO IJICHKY MOJHMOAECHUTA C TIIFOKO30M.
VYka3aHHOE TIOKPBITHE MOKET IKCILTyaTUPOBAThCs MpU Harpyske 1o 1,2 MIla u ckopocTu ckombkenus 10 2 M / ¢. CHu-
JKEHUE N3HOCA OOHAPYIKEHO U TP BBEACHUH B HUKEJIEBOE IMOKPBITHE YacTUL| ropua kaubuus [3]. YBenuueHne u3Ho-
COCTOHKOCTH TIOKPBITHI aBTOPHI OOBICHSIOT CHUKeHHEM TBepocTh oT 5700 mo 3200 MIla myist KOMIO3UIIMOHHBIX TO-
KPBITHH.

BxitoueHne B MOKPBITHS TYTOIUIABKMX YacTUI] KapOWmoB, OOPHIOB, OKCHIIOB M JPYIMX YacCTHI] IPHUBOIUT K
YBEJIMUYEHUIO UX TBEPAOCTH M M3HOcocTolKocTH [3]. Tak, HanpuMep, U3HOC TIOKPHITHH HUKEINb + KapOu Boibdpama B
1,5-2 pa3a MeHbIIIe U3HOCA TIOKPBITHH HUKENb + KapOWa XpoMa W HUKENb + KapOua TUTaHa, a KOI(PQPUIUEHT TPCHUS
Haxoxutcs B mpenenax 0,12-0,17. B [3] mokazaHo, 4TO W3HOC MOKPHITHH HUKEIh + KapOWa THTaHA M HUKENb + KapOusa
KpEeMHHUSI MeHbllIEe u3Hoca Hukens B 3-4,5 u 1,8-2,5 paza coorBercTBeHHO. [Ipy rpaHnuHOM TpeHHH co cMa3koid AMI -
10 u Harpy3ke 2 MIla U3HOC MOKPBITHI HUKENb + KapOUI TUTAaHA YMEHBIIACTCS B 8 pa3 10 CPaBHEHHUIO ¢ U3HOCOM XPO-
Ma. Koadunment tpenus nukens + kapoua turana cocrasisier 0,2 npu cyxom tpenun u 0,18 npu cmaske. B ycnosu-
SIX TPAHUYHOTO TPEHHS M3HOCOCTOMKOCTh HUKEJEBBIX MOKPBITHH, COJEpKAIUX YaCTHIIBI KapOuaa Xxpoma, Boib(ppama,
yBenuunBaeTcs B 4-7 pa3 [2]. Iloka3aHo, 4TO HAaMMEHBIINH M3HOC HAOIIOAAETCS Y MOKPHITUH HHUKeIb + KapOuI BOJIb-
¢dbpama. KosdunmenT tperus y s3Tux nokpeitaii ymensiaercs 10 0,13-0,18 npotus 0,21 ams HUKeS.

M3BecTHBI 3NEKTPOIUTHI AJIs1 HAHECEHHUS CIUIaBOB W KOMITO3UIIMOHHBIX OKPHITHI HA OCHOBE HUKEINS U XpoMa C
LEJTBIO TIOYYEHUS] OKPBITHH C MOBBIMIEHHON M3HOCOCTOMKOCTBIO, HO TaK KaK AJIEKTPOIUTH XPOMUPOBAHUS SBIISIOTCS
CaMbIMH TOKCHYHBIMH B COBPEMEHHOW TajlbBAHOTEXHHKE, TO JUISl Pa3padOTKM HM3HOCOCTOMKMX HOKPHITHH BBHIOpaH
CIUIaBbI HA OCHOBE HUKEJIS.

DJIeKTPOIUTUYECKHE CIIIaBbl ¢ (DYHKIHMOHAJIBHBIMUA CBOMCTBAaMM Ha OCHOBE CIUIaBa HHUKEIb-KOOAJIbT MOTYT
OBITH HCIIOJIBb30BaHbl B MAlIMHOCTPOUTEIHHONW IPOMBIIIIIEHHOCTH JUIS YBEINYEHHs CPOKa CIIY>KObI M BOCCTAHOBIICHHS
Jetanei MalmuH U MeXaHu3MoB. OHM OTIMYArOTCSA MOBBIIMIEHHON TBEPAOCTBIO, KOPPO3UOHHONW CTOMKOCTBIO U M3HOCO-
CTOHWKOCTBIO. DTO TI03BOJIIET MCIIOJIB30BATh MX IS YIPOYHEHHS MMOBEPXHOCTH C ILIENBIO TIOBBIIICHNS H3HOCOCTOIKOCTH
JeTaiel, yMEHbIICHUS U3HOCA COMPSDKEHHBIX map. i yBeTMueHHs] H3HOCOCTOWKOCTH TaKUX MOKPBITHI OBLIO Mpen-
JIO’KEHO B COCTAaB CIJIaBa BBOAWTH OKCHI KPEMHHS.

KonmgecTBo okcmaa KpeMHHUS B OCaJIKe 3aBHUCHT OT €r0 KOHIICHTPAIWK B 3JIEKTPOJUT, HMHTEHCHUBHOCTH Iiepe-

© Usanos B.B., lllep6akos N.H., Apaymanosa A.B., CrapyroB A.A., Myp3enko K.B., Banakaii B.11. / lvanov V.V,
Shcherbakov I.N., Arzumanova A.V., Starunov A.A., Murzenko K.V., Balakay V.., 2015
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MCIIUBAHUA JICKTPOJINTA, COCTAaBa 3JICKTPOJINTA, TEMIICPATYPhI U T.1.

C HUCHoJb30BaHHEM METOJa MAaTEMAaTHYCCKOTO IUIAHHUPOBAHUS JKCTPEMATbHBIX JSKCICPUMEHTOB Bokca-
YuiicoHa Hamu pa3paboTaH JICKTPOJUT ISl HAHCCCHUS KOMIIO3UIMOHHOTO MaTepualia COCTaBa, I/J: XJIOPUI HHUKEIS
200-250, xnopun kobansta 5-10, 6opHast kuciora 25 — 35, xnmopamus b 0,5 — 1,5, okcun kpemuus 4-30. Pesxxumsr siek-
tpomusa: pH 1,0 — 5,5, remnepatypa 18-40 °C, xatognas mioTHocTs Toka 0,5-12,0 A/amM? IIpy IepeMeluBaHuH.

Hannume okcuma KpeMHUS B 3JICKTPOJIUTE MO3BOJISCT ICKTPOOCAKIATh KOMIIO3UIIMOHHOE MOKPHITUE C BBICO-
KO# M3HOCOCTOMKOCTBIO. 3HAUCHUS (PU3UKO-MEXaHMIECKUX CBOWCTB MOKPBITUH, OCAXKICHHBIX M3 AaHHBIX 3JICKTPOJIH-

TOB, IIPUBECHEI B Tabmwie 1.

Kak BuaHO U3 TaGmuue! 1, H3HOCOCTOWKOCTH KOMIIO3HIMOHHOTO MOKPBITHS HHUKEIJIb-KOOAIbT-OKCHA KPEMHUS
MIPEBHIACT HM3HOCOCTOWKOCTh CIUIaBa HHKeNb-KoOambT B 1,6-2,2 pa3a mpH COXpaHEHWH OCHOBHBIX (H3HKO-
MEXaHMYECKUX CBOMCTB IOKPBITHI. DTO MO3BOJSET PACHIMPUTH 00JIACTh NPUMEHEHUS! KOMIO3MLIMOHHOTO IOKPBITHSL
HHKEJb-K0OaIbT-OKCHA KPEMHUS B KAYECTBE H3HOCOCTOMKOTO IIOKPBITHS B MAIIHHOCTPOCHUH.

B pesynbrare mpoBeNEHHBIX HCCIICAOBAHUN MPEIAraeTcsl XJIOPHIHBIH SJIEKTPOJIUT Ul HAaHECEHUsS! W3HOCO-

CTOHKOT'O KOMITO3UIIHOHHOTO TMOKPBITUA HHKGHL'KOG&HLT'OKCH,& KpEMHMUH.

Tabnuya 1
Du3uK0-MeXaHMYeCKHE CBOMCTBA MOKPBITHI
XapaKkTepUCTHKH SJISKTPOJIUTA ¥ IIOKPHITHS 3HaueHus
M3HOCOCTOUKOCTD B YCIOBUSIX TPAaHUYHOTO TpeHus co cransio Ct 45 npu Harpyske 20 — 30 0,82 -0,50
Krc/cM?, MKM/d
MukpoTtBepaocthb, ['Tla 6,8-7,5
BuyTpennue Hanpsbxenus, MITa 280 — 345
TTopUCTOCTH IPH TOJLIMHE 6 MKM, NIOp/CM? 1-5
CleruieHre ¢ OCHOBOW M3 CTAJIU, MEIM U €€ CIUIAaBOB VYnosaerBopsier TOCT 9.302-88
Copepxanue kobanpTta, Mac. % 0,6 -2,6
CopepxaHue okcujaa KpeMHusi, Mac. % 1,1-35
BeIXoJ1 10 TOKY IOKPBITHS, %0 93-97
CKOpOCTh OCaXICHHsI, MKM/MUH 0,10 -1,82
PaccenBaronias ciocoOHOCTB NMEKTPOIIUTA, Yo 13-17
CtabuIbHOCTB 3TEKTPOINTA, %o 100
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ELECTROLYTE DEVELOPMENT FOR COMPOSITE
COVERING OF SILICON NICKEL-COBALT-OXIDE

V.V. Ivanov!, I.N. Shcherbakov?, A.V. Arzumanova®, A.A. Starunov*, K.V. Murzenko®, V.. Balakay®
! Candidate of Chemistry, Associate Professor, 23 Candidate of Technical Sciences, Associate Professor,
4 Postgraduate Student, 5 Master, 8 Doctor of Technical Sciences, Dean
Platov South-Russian State Polytechnic University (Novocherkassk), Russia

Abstract. The chloride electrolyte for electrodeposited composite covering of silicon nickel-cobalt-oxide is de-
veloped. The properties of covering silicon nickel-cobalt-oxide (wear resistance, micro-hardness, internal stresses,
sponginess and cohesion) and electrolyte (dissipating ability and stability) are investigated. The covering composition
is determined.

Keywords: plating, composite covering, silicon nickel-cobalt-oxide, chloride electrolyte, covering properties.
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YK 681.516.42

NPUHIUIIBI HOCTPOEHUSA HUPPO-AHAJIOT'OBBIX
MPEOBPA3OBATEJIEN JJIS1 MHOTI'OITAPAMETPUYECKHX
CUCTEM YIIPABJIEHUS HA BA3E IIVIAT®OPMbI ARDUINO MEGA 2560

B.II. UBenn!, FO.B. T'epacumona?
! OKTOp TeXHUYECKUX HAYK, MPodeccop, 2 KAaHAUAAT TEXHUYECKHX HAyK, JOLECHT
CeBepo-KasaxcTaHckuii rocynapctseHHblii ynuepeuteT uM. M. Koswibaesa (ITetponasiosck), Pecry6muka Kazaxcran

Annomayun. Paccmompena 3adaua nocmpoenusi yu@po-ananozo8020 npeobpazoeamens 015 MHO2ONAPA-
MEMPUUECKOT CUCTNEeMbL YAPAGICHUSL DIEKMPOXUMUYECKUM popmoobpazosanuem Ha base niamgopmer Arduino Mega-
2560 ¢ ucnonv306anuem npPOSPAMMHBIX 803MONCHOCHIEN NaKema peanvbHo2o epemeru cucmemwvt Matlab. IIpugeden pe-
3YILMAm MOOeaUPOBAHUSA NPed8APUMENbHO20 NPeoObPA308aAHUA 8XOOHBIX CUSHANI08 NPEONONCEHHOU CUCeMbl Yapasie-
HU.

Knwuesvie cnosa: cucmema ynpagnenus, sneKmpoxumuyeckas odpabomka, mukpoxoumpoarep, Simulink-
MoOdenb.

CoBepIIeHCTBOBAHHE KOHCTPYKIIMM M3JIENHs MAIIMHOCTPOUTEIBHOTO MPOU3BOACTBA CBA3aHO C HEOOXOAUMO-
CTBIO IPUMEHEHHUSI HOBBIX KOHCTPYKIIMOHHBIX MaTepHajioB, 00JIaJaloIMX 0COOBIMU CBOMCTBAMH, U TIO9TOMY BO3HHKAET
PSI TEXHOJIOTMYECKUX MPo0sieM Npu 00paboTKe HOBBIX MaTEPHUANIOB MIIM U3TOTOBJICHUU U3/enuil, popMa MOBEpXHOCTH
KOTOPBIX U €€ COCTOSHHE He MOTYT OBITh MOJIy4eHbl H3BECTHBIMM MEXaHUYECKUMHU MeToaMu. B HacTodmee Bpems 1
pELICHUs] ITUX TEXHOJOTMYECKUX MPOOJieM HAlLIM IIUPOKOE MPUMEHEHHE JJICKTPOXMMHUYECKHE METOAbl 00paboTKH,
MIO3BOJISTIOIINE 00pabaThIBaTh MATEPHAJIbI C BRICOKUMH MEXaHHIECKUMH CBOWCTBaMH 0€3 MPUMEHEHHS OONBIINX MeXa-
HUYECKHUX YCHIIMH M C IPIMEHEHHEM HHCTPYMEHTOB, TBEPAOCTh KOTOPBIX 3HAYUTEIIFHO MEHBIIIE TBEPJOCTH 00pabdaThI-
BaeMOTro Marepuara.

DJeKTpoXUMHUYecKast pasMepHast 00paboTKa MpeacTaBiIseT co0OH Mpormecc, B KOTOPOM 3JIEKTPHIECKH ITPOBO-
Jsiiee oOpabaTeiBaeMoe M3AEINE PACTBOPSETCS B MECTE PACIONOKEHHS 3JIEKTPOAA MPH MOAaYe JIEKTPOJIUTA U HIICK-
TpHUYECKOro Toka. IIpu 3TOM AJst moaJepkaHusl ONTHMAIBHOTO PEXNMa 3JIEKTPOXHMUYECKONH pasMepHOi 00paboTKu
(©X0) HeoOXx0MMMO M3MEPSTh, KOHTPOJIIMPOBATH U PETYJIMPOBATH OJHOBPEMEHHO HECKOJBKO B3aMMOCBSI3aHHBIX Hapa-
MeTpoB nporecca 3XO0.

Ha pucynke | mpexacraBieHa cTpykTypHast cxema ymnpasieHus 3XO ¢ KOHTpOJIEM BEIMYUHBI 3a30pa MEKIY
JIEKTPOJIOM U 00pabaThlBaeMbIM U3/ENNEM, TFIOTHOCTH TOKA B 3a30p€ U AaBJICHHS B KaHaJE 1104 JIEKTPOJIHUTA.

| e

Pucynox 1. Cmpyxmypa cucmemvt ynpagaenus X0

Ha pucynke | mpuHATHI cieayronme 0003HaAYCHHSI:

X — BEKTOp 3aJaHHBIX 3HAYSHUH MapaMeTpOB yIIPaBJICHHUS,

Y — BEKTOp U3MEPEHHBIX 3HAYEHUI MapaMeTpOB YIIPABJICHHUS,

BJ1 — 070K 1aTYHUKOB;

AI, A3, AT, AJ] — naT4uk rOpU30HTANbHOTO MO3ULIMOHUPOBAHUS AJIEKTPOJAA, JATUYHMK 3a30pa, AATYUK TOKA,
JIaTYUK JABJICHUS COOTBETCTBEHHO;

BMK — 610K MUKPOKOHTPOJIIIEPOB;

MK1 + MK4 — MUKpOKOHTPOJLIEPHI;

IIK — xomnsroTep;

© Usens B.IL., T'epacumosa F0.B. / lvel V.P., Gerasimova Yu.V., 2015
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UM — ncrioHUTENBHBIN MEXaHU3M (IJICKTPOMEXaHWYECKasi CUCTEMa NepeMEIICHHS JIEKTPOIa, YIIPaBIsieMbli
HCTOYHHK TOKA, HJIEKTPOTHPABINYECKUIA HACOC TS OAAYH HJICKTPOIINTA);

OVY — 00bexT ynpasieHus (BKI0YaeT 00padaTsiBacMOe U3/IENIUE, IIEKTPO U SJIEKTPOIIUT).

[IpennoxeHHas cTpyKTypa A0JDKHA oOecrieunBarh CTaOMIM3aLUIO WK PETYJIMPOBAaHUs B 3aJaHHBIX Mpejeiax
MepEeYHCICHHBIX MapaMeTpoB nporecca 9XO0.

HasnaueHne MUKpPOKOHTPOJIEPOB — MpeBapUTeNIbHas 00paboTKa cUrHanoB (mpeodpa3zoBaHue GpopMbl CUTrHaA-
na, mudposas GUIBTPALUS U T.J.), CHUIMAEMBIX C H3MEPUTEIBbHBIX JaTIMKOB. KoMmbioTep NpeiHa3HaueH ATl peann3a-
MM OCHOBHOT'O aJTOPUTMa 3JIEKTPOXUMHIECKOH 00paboTku. Takas pa3BeTBICHHas cHCTeMa (MHKPOKOHTPOJIEPHI +
KOMITBIOTEP) IPHU3BaHa OOECHEUYNTh MapajuIeIbHOC BBIMOJIHEHHE IPOIECCOB YNPABICHUS M TEM CaMbIM YBEIHIHTH
OBICTPOJCHCTBUE CHCTEMEL.

C TOYKH 3pEHHUs] COBMECTHMOCTH, IIPOrPAMMHUPOBAHHA U (YHKIIMOHAIBHOCTH B Ka4E€CTBE MHUKPOKOHTPOJUIEPOB
nemecoodpasHo npumeHuTh ATMega-2560 Ha mmardopme Arduino [1]. B 3ToM ciygae MOKHO HCITONB30BATH ITAKET
Simulink cuctemsr Matlab [3] u mns nmporpaMMupoBaHUsE MUKPOKOHTPOJUIEPOB, M Ul PeaM3allii OCHOBHOTO 3aKOHa
yIpaBJIEHUs Ha KOMITBIOTEpE.

OCHOBHOH HEIOCTaTOK MHUKPOKOHTPOJIEPOB Atmel 3TOH cepuu — OTCYTCTBHE aHAJIOTOBOTO BBIXOJA, HYTO
OrpaHMYMBaET BO3MOXKHOCTH CO3AaHUsI OJTHOLIEHHOTO OCHOBHOTO ITOPUTMa YIPaBJICHHUSI.

C wenb ycTpaHeHHUs! STOTO HEJOCTAaTKa B JAHHOW CTaThe MpejajiaraeTcs MporpaMMHasl peaausanus HudpoBoro
(B IBOMYHOM KOJI€) M aHAJOTOBOTO BHIXOJOB Ha 0a3e miathl Arduino ¢ mukpokonTpouiepom ATMega-2560 u Bu3yaiib-
HOTO TIpoTpaMMupoBaHus maketa Simulink.

Ha pucynke 2 mpexacrtaBieHa opraHusanusi uHTepdeiica Arduino-KOMNBIOTEp B BHAC ICTATHM3HPOBAHHON
CTpyKTyphl ynpasierns OXO amsi omgHOro KaHaia BKIrovaromas Simulink-Mopmenw, 3amucaHHBIC B MaMSTh MHKPO-
konrpoiuiepa ATmega2560, mrathopmsr Arduino Mega u B naMsTh KOMITBIOTEPA.

Arduino ATMega-2560

T ALLLLLLT

o
L]

;

o
L]

KoummeioTep n
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12 pas. ==

Pucynox 2. Opeanusayus unmepetica Arduino-xomnwvromep

Simulink-monens s mardopmer Arduino npeacrasiser co6oi 6110k nepBuuHoi 00padotku (BI1O) u aHao-
ro-uudposoii npeodpazosatens (ALIT), KoTopslil BKIIIOYAET: JBOWYHBIN CYETYHK MPSIMOTO U 00paTHOTO cyera, nudpo-
aHaJIOrOBOM NpeoOpa3oBaTellb, COCTOSIIMN W3 JBEHAALATH yCWINTEIeH W CymMMaropa, YyCTPOWCTBO CpaBHEHHUS U JI0-
TIOJTHUTEJbHBIE yCTpoiicTBa conpsbkeHus. Kpome toro, B coctaB Simulink-mozenu Bxoasr Onoxu n3 nakera Simulink
Support Package for Arduino Hardware: Analog Input u Digital Output, KoTOpble 00€CIIEeUHBAIOT CBSI3b MUKPOKOHTPOJI-
nepa AtMega-2560 ¢ BHelHel cpenoi.

Texnonorus 3anucu Simulink-moxemn s mnardopmer Arduino BKIFOUaeT HECKOJBKO 3TaroB. [t mporpam-
MHUPOBaHMsI HEOOXOAUMO TUIATY TIOAKIIOUMTh K KOMITLIOTEPY ¢ ToMorlibio kadens USB. 3areM HE0OOXOAMMO MPOHM3BECTH
3armyck Monenu u3 MeHio Tools/.../Run. B pesynbrarte 3THX AeicTBUI mMporpaMMa yrpaBieHHs OyJeT 3alicaHa B Ia-
MSATh MEKpOKOHTpoiutepa AtMega-2560. ITocine sToro kabeias USB yke MOXHO OTKITIOUNTH OT miaTel Arduino, a 3amyck
MPOTrpaMMBI YIIpaBJIeHusI Oy/IET OCYIIECTBISITLCS OT BHEIIHETO UCTOYHKKA uTanus 9 B.

Simulink-monens, 3anmucanHas B mamMsTh KOMIBIOTEpPA, BKIKOYAET MOJACKCTEMY «BIIOK yripaBiieHus», B KOTOPOi
peanu3yeTcsi OCHOBHOM alropuTM ymnpaeieHus, u Ogoku nakera Real-Time Windows Target: Analog Input u Digital
Output, koTopble 0OeceuniIN BHEITHUI HHTEpdENc ¢ moMoupio MHOrodyHKIMoHanbsHOoH mwiatel PCI-1710HG [2]. [o-
TIOJTHUTEIBHO HEOOXO0ANMO YCTaHOBUTH anmnapatHblii 12Tu-paspsansiii LIAIT st cBsi3u miatsl Arduino ¢ maroit PCI-

74



ISSN 2308-4804. Science and world. 2015. Ne 10 (26). Vol. I.

1710HG. Cnenyer OTMETHTB, YTO CBSI3b MEXIY IUIATAMH MOXKET OBITh OpPraHM30BaHa HENOCPEACTBEHHO C IOMOILBIO
1 QpoBBIX BEIXOAOB Mm1aThl Arduino 1 nndpobix Bxo0B miatsl PCI-1710HG.

s npoBepku paborocniocodnoctr ALl Ha BXoz 00Ka HMepBUYHOW 0OpPaOOTKHM OBLIM IOIKIIOUCHBI Tapa-
JIENIBHO COEAMHEHHBIE MOJICNI UCTOYHIKA CHHYCOW/IAJIFHOTO M CITy4alHOTO CHTHAIOB. Pe3ybTar MonempoBaHyst ObLT 3amu-
caH Ha ocuyiorpage Scope 1 u npencrasiieH Ha pucyHke 3. OcuuuiorpaMma Ha PUCYHKE 3, @ TIPEACTaBISIET 3allyMJICHHBINA
CHHYCOMJIAIbHBIN curHai Ha Bxoze BI1O, a ocumiiorpaMma Ha pucyHKe 3, 6 — 3TO CHUI'HAJI Ha BBIXO/IE LH(PO-aHAIOrOBOTO
6110Ka, oIBeprImiicst rdpoBoii ¢prbTpary B Omoke BI1O.

Taxkum 00pa3oM, B HACTOSIIEH paboTe NMPEIIOKEH CHOCOO M MOKa3aHa BO3MOXHOCTh CO3JAaHHS MHOTOIApa-
METPUIECKON CHCTEMBI YIPABICHUS SIEKTPOXUMHIYECKUM (GopMooOpa3oBaHHEeM ¢ moMompio makera Simulink mpo-
rpaMMHO# cpebl Matlab i QyHKIHOHANBEHBIX BO3MOKHOCTEH T1atdopmbr Arduino Mega-2560.
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1500
1000

500

0
2000
1500

1000
500

Pucynox 3. I'paghuxu 6x00HbIX U BbIXOOHBIX CUSHANIO8 CUCMEMbL YNPABGIEHUS
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THE PRINCIPLES OF FORMATION
OF DIGITAL-ANALOG CONVERTERS FOR MULTIPARAMETER
CONTROL SYSTEMS BASED ON ARDUINO MEGA 2560 PLATFORM

V.P. Ivel}, Yu.V. Gerasimova?
1 Doctor of Technical Sciences, Professor, 2 Candidate of Technical Sciences, Associate Professor
North Kazakhstan State University named after M. Kozybayev (Petropavlovsk), Republic of Kazakhstan

Abstract. This article deals with the creation task of the digital-analog converter for multi-parameter man-
agement system by an electrochemical shaping based on the Arduino Mega-2560 platform with use of program oppor-
tunities of real time packet of Matlab system. The modelling result of preliminary conversion of input signals of the of-
fered control system is given.

Keywords: control system, electrochemical processing, microcontroller, Simulink-model.
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PYRAMIDAL LATTICE NETWORK CLUSTER MATHEMATICAL MODEL

V.P. Klimanov?, S.E. Sosenushkin?
!D.Sc., Professor, 2Ph.D., Associate Professor
Information Systems Department
Moscow State University of Technology STANKIN, Russia

Abstract. The article presents a mathematical model of traffic balancing traffic and high availability assurance
of information networks based on the pyramidal lattice network cluster. The model is based on the mathematical meth-
ods of queueing networks. The model focuses on the analysis of probability-time characteristics of the network clusters,
based on the integration of the Ethernet LAN technology (with collisions and without collisions). A simulation program
for pyramidal lattice network clusters modelling is implemented.

Keywords: pyramidal lattice network cluster, traffic balancing, high availability, mathematical model, analysis
of probability-time characteristics.

Modeling object — pyramidal lattice

Pyramidal lattice network topology is presented in figure 1. This cluster includes nodes Ai,j, that are able to
communicate with each other through conjunction units MCi,j and network links MK;. Every cluster node can connect
to any other one through the conjunction unit with equal probabilities. Conjunction units enable parallel-to-serial and
serial-to-parallel code conversion, as well as random link access.

Network access input rates Aij, are defined for each cluster node A, while packet service rates pi and y; are de-
fined for the MK; and MK; network links, that are adjacent to MC;; conjuction unit. In addition, collision detection and
termination probability p, is defined for the network links.

MK; MK; MKz MK; MK, MK, MK, MKz MKz MK;
3 3 3 3 3 3 3 3 3 3

Fig. 1. Pyramidal lattice network cluster topology

We assume, that all network service inputs from all nodes are Poisson inputs with average rates of p;j, while
Aijnode information block transfer time rates are exponentially distributed with the parameter pij.

A math model is required for further system analysis.

The assumptions done enable the usage of the exponential queueing network mathematical model, particularly
the multiplicative open queueing network (QN).

Then the cluster mathematical model development will consist of the following stages.

1t stage. The generation of balance equations for network input rates and the definition of their values at every
QN node entrance. The generation of balance equations for load factor values for every QN node.

2" stage. The definition of probabilistic and timing characteristics for every QN node.

39 stage. The definition of integral probabilistic and timing characteristics for known routes between any two
nodes.

Balance equations for node input rates and link load factor values

Our object is a pyramidal lattice network cluster. Let us examine the k™ network link and define its input rate.
This rate equals the sum of two elements.

The first element is defined based on the summary rate of all inputs in the k™ network link, which have been
generated by of for the link-adjacent nodes.

Every node, that is adjacent to the k™ link, can send a block of data to any other node, connected to the same
link, every time the link is controlled. The fractional input, generated by the Ay, node to its k™ link is defined by the
fractional input, sent to a particular node:

© Klimanov V.P., Sosenushkin S.E. / Knmumanos B.I1., Cocenymkun C.E., 2015
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1/2((m2-m)/2-1) = 1/((m+1)-(m-2))
multiplied by the kth link node count 2(m-2), or
2(m-2)/((m+1)-(m-2)) = 2/(m+1)

There are 2(m-1) nodes on the link, and each of them generates its fractional input A«. Thus, it is obvious, that
the total input rate in the kth link destined to the adjacent nodes equals

m+1[zx“+zx,k+ zxwzxk,j @

j=k+1 j=k+1

while the fractional load factor of this fractional input rate equals

m+1 Jk+1uk| i=1 Hik j= k+1“1k i=1 Mku

The second element is defined as the summary input rate of the nodes, which are not adjacent to the k™" link,
but destined to the nodes, adjacent to the k™ link, excluding the nodes Ag; and Ax.

Any node, that is not directly adjacent to the k™ link, can destine its input to the k™ link adjacent nodes via any
alternate route. For the A;j node it can be either link i or link j. The link choice is defined by the system-input interoper-
ation and depends on which channel is free at the input generation moment. For the steady-state mode, this choice de-
pends on the load factor of each link.

Given that the load factors of the links i and j are pi u pj, then the probability to use link i equals

(1-pi)/(1-pi +1-py),
while the probability to use link j is
(1-py)/(1-pi +1-py).

Thus, for every node A;j, not directly adjacent to link k, the probability to use the link i to send its input to the
nodes, adjacent to link k, equals:

Pi=(1-pi)/(2-pi -pj), €))
while the probability to use link j is
Pi= (1-pp)/(1-pi +1-pj). 4)
The fractional input sent by the node A;; to the link k adjacent nodes is defined like in the first element and
equals 2/(m+1).
The total input of the link k non-adjacent nodes, destined to the link k adjacent nodes, equals:
2 wl 1-p et 1-p
A, = Ay L4 Ay —— (5)
a m+1{llz,l;tk K 2_p|_pj izlz,i:#k ! 2-p,—p

This equation can be simplified. The node Ai,j sends its input into the link k at the following rate:

i (1-pi)/ (1-pi +1-pj)+4ij (1-p)/(1-pi +1-pj)=hij (6)

Thus the second element equals:

A= m+1[z PRIy ix”j )

j=Lj#ki=j=lizk j=1j=ki=j=1,izk

And the fractional load factor, defined by this fractional input, equals:

e B S e £ 5 ) ©

m+1 j=1,j=zk i=j=1,i=k p'“ j=1 j=ki=j=1,i=k p’i,j
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Total input rate of the link k is
A=Agct Ak ©)

The load factor of the link k has one more element, which considers the multiple carrier access method. In case
of collision, the input needs to be processed again. Link collision rate P, can be defined as follows:

Pu=P(n>3) - H,

where P(n > 3) is the probability of 3 or more simultaneous link inputs from all nodes.
H is the probability of collision-free situation with 3 or more simultaneous inputs in the system.

The P(n > 3) probability can be defined based on the given data of the M/M/1 queueing system (after the Ken-
dall classification)

P(n>3)=p? where p = > p,+i=1.3. and

H = pf (1-p2) p2 (1-p3) + (1-p1) p1 o2 (L-pa)+(L-p)(1-p2) p2 O3 +
+(1-p1) P (1-pa)pz + (L-p)pa(L-p2) 5 + Pf (1-p2)(L-p2) pas
+ p5 (1-p2)(L-pa)+(L-p1) p5 (1-p3 )+ (1-p1)(1-p2) 5 .
Thus, the collision rate approximately equals p.°. The third element then equals

p3k =Ak pl 1 (10)

where Ax= A1+ Az is the total rate of all inputs in the link k.
The total load factor of the link k pi can be defined as

pk=p1ktp2k +P3k (11)

Solving the equations (10) and (11) under the stationary condition p«< 1 k =m we define the values for A
and p.

Balance equations for conjunction units input rates and load factor values

Now let us define the values of the total input rates, arriving in the conjunction unit of the A;; node. Using the

given values of p, for kK =1, M., we define all elements of the input.

The first element A is the input rate, generated by node Ai,j for all other nodes. These values are given.

The second element 4;°5 is the total rate of all inputs, destined to the node Ai,j from all other network nodes.
This component can be calculated as the summary input rate of all nodes, excluding the A;; node itself. The fractional
input, generated by every node for the node Ai; depends on the fractional input, destined to one of the nodes:
2/((m+1)-(m-2)). Thus, the second element equals:

obur _ (12)
M= . (m 2) [ZZ%+ZZK j

The third element A;ij™ is the rate of all transit inputs, being transferred through the conjunction unit MC;; from
link i to link j. The fraction of all transit inputs, destined to the node Aijequals 2/(m+1). Then the third component equals:

7 i1 1—
1;'?] :i. Z}\'i.l.lipl_'_ xk,jlipj +
(m + 1) I1=i+1,1%] 2 —P—P;i k=1 k=i 2 PP« (13)

i—1 m 1—
T S I
(m+l) k=1 2 —Pi—Px I=j+1 Z_Pj—P|
m _ N j-1 1—p.
+ 2 . Z}\‘Ii'lipl_'_ z;\‘jk'ipj +
(M+1) (=T 2-P—Pi  kTr=i Z—Pj—pk

I T P
(m+1) = 2—p—p Gh Y 2-pp

Thus the total input rate arriving in the node Aijconjunction unit is

Q=N + AT + AT, (14)
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Now the load factor for the node A;;conjunction unit can be calculated.

_ 001 o011 P Ly
O =T AT A T A (15)

where Aijis given;
Xi, %™ 1 A ™ are calculated from the (12) u (13) equations;
Tij is the average processing time for the node A;;jnetwork packets in the conjunction unit MCij

1 (15)

7,°" is the average processing time for all packets, destined to the node Aij, currently found in the link MCij.

T??m = 71 (16)
1) o0
Hi; _}\‘i,j

7™ is the average processing time for all packets, being transited through MCij

oL (17)
M ; _7\‘Til,)j

L]

This way, the values wijad p« for k, i, j = 1, M., that are the basis for the time-probability characteristics of the

cluster.

Pyramidal lattice network cluster probability-time characteristics

On the second analysis stage, we shall use the mathematical model of the exponential queueing networks. Two
typical fragments can be found in the cluster, which describes all the possible network route types for all network pack-
ets.

First route type

First route type describes the basic connection type, when the source and destination nodes both are connected
to the same link. Such a fragment can be described as a 3-phase queueing system.

Each phase receives a A Poisson input. The system consists of one buffer and one server. The server serves jobs
at random time intervals, distributed exponentially with parameter p. The jobs are served one at a time and that the cus-
tomer that has been waiting the longest is served first (FIFO service discipline). The queue length in the buffer is unlim-
ited. Such a system is coded as M/M/1 in Kendall’s notation.

The basic characteristics of this system are similar to the “triangle lattice”.

Stationarity condition;

p=A/u<l
Active job count probability distribution:
Pn=(1-p)p"
Average active job count:
N=p/(1-p)

Job system presence time probability distribution function:
G(t)=1—-e ™"
Job system presence time probability density:
g(t) = (u—-2)e ™™
Average job system presence time:
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U=1/(u(1-p))=1/(u-1).

First route type is presented in figure 2. It reflects the connection between the nodes Ai,j and m Ai,l through the
link i. All the job input parameters at MC are defined, as well as the link load characteristics. We have a fully defined
system, where each phase (CMO;, CMO., CMO3) is an independent M/M/1 queueing system model.

Aij Ail
— MC i j MK i MC il
R/_l/ ~ R/_l/
CMO 1 CMO 2 CMO 3

Fig. 2. First route type

Second route type is a more complex connection between nodes and includes alternate routes via different
links. Figure 3 presents a queueing network, which describes the complex route between the A;j and Ay, network nodes.
Like above, all job input and link load parameters are defined. That is why we need to perform independent analysis of
each queuing system and then define the integral characteristics.

CMO 1

CMO 8
CMO 9

CMO 12
CMO 13

CMO 14

Fig. 3. Second route type between the Aij and Axinodes

The main queuing system parameters for each phase are presented in the Table 1.

Table 1
Main phase parameters for second route type

QS Load | Serving | Job input Job phase presence Job phase presence time Job phase presence time
parameter | factor rate rate time probability density variation
CMO: pi K A= piry 7j = 1/(ui—g) g;(t) = (1; —2))- Dj = U(uj-1j)?
MK —(uj=Apt
-e
CMOz3 pI u M= prw 71 = U(u-A) g,(t) =, -1, D1 = 1/(uM)?
MK o
LAt
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End of table 1

QS Load | Serving | Job input Job phase presence Job phase presence time Job phase presence time
parameter | factor rate rate time probability density variation
CMO1 Pk Lk Ak = pk-pk % = 1/ (uk—AK) g, =, —A)- Dk = 1/(uk—Ak)?
MKk et
CMO: i Wij Aij = oij Tij = 1/ (uijAij) 9, (0 =(; -7 Dij = 1/(uij—Aij)?
MCij -Hij g (iRt
CMO: pi i M= prw T = () g,t) =, —2,)- Di = /(>
MKi TRl
CMO:s il Ml Ail = @it i1 = 1/(pi1—Ai1) g,,(t)=(u, —2,,) Di1=1U( 1-Aig)?
MCi, ‘WiL ' Y ' 4
. e_(Hi,l_xi.l)t i
CMOg ik Wik Aik = pik-p | Tik=(LikAik) O ()= =2 ) Dik = 1/(uik—Aik)?
MCik ik ' ’ '
. e_(lli,k_ki‘k)t
CMO~ ®jk Wik Aik = pik 0 | Tik=(ik—Ajk) g« )= (Hj,k - Xj’k) . Dik = U(pjk—Ajk)?
MCik ik e it
CMO1o w1 LW ALj = PLj L T, = 1/ (i —Aj) g,,j(t) = (u,’j - 7\.,_J-) . Dij = /(i)
MCI‘J . e—(HLj—M,j)t
CMO: ol Wi Mi=pLi-p Tt = /(i —Ai) COEI(THREYA R Dii = 1/(uii—A,i)?
MCii Li ' ' '
. e‘(“l,i_xl‘i)t
CMOy ki ki Aki = pkii Tki = U(nki—A ki) O )= (“ki = i) . Dk, = 1/ (p,i—Ak,i)?
MCkii Uk (g i—Me)t
. e i W
CMO7 | ok Lk j Ai = pki | Tkji= V(ki~A k) Oy j ()= (Mk,j - Kkyj) . D = /(1 j—Akj)?
MCk'J Hkj (kg J*M,J)l
. e .
CMO11 | ojl .l Aid = pit ol | T = (g —Aii) gj | (t) = (“jl — 7\‘j I) . D, = 1/(wj-Aq)?
MC; : ' Lo
8 M . e’(Hj,l*kj‘I)t
CMOus | ok Lk, | el = Pkl p | Tkt = Lkt —A k) 9, () = (e, =2 ) D1 = 1/ (pw Ak 1)?
MChi kl . e’(“k,lf?"k‘l)t

The connection between the A;jand Ax;j nodes is possible via 1 of 8 different routes.

MCi,jf MK; — MCiJf MK, — MCkJ

MCi,jf MK; — |V|C|,if MK, — MCkJ

MCi,jf MK;— MCi,kf MKg— MCkJ

MCij— MKi— MCyi— MKy— MCy;

MCij— MKj— MCjx— MK — MCy

MCij— MKj— MCjx— MK — MCy

MCij— MKj— MCyj— MK — MCy

MCij— MKj— MCj;— MK — MCy;

MCi,jf MKJ-, MCLjf MK - MCkJ

At 1% alternate step the probability for the node Aij to use link i is: Pi=(1-pi) (2-pi-pj), link j: Pi=(1-pj) (2-pj-pi)-

At 2" alternate step the probabilities to use conjunction modules MC;i; and MC;, are equal: Piy = Pi; = 0,5. At
this step the probability for the node Ajj to use link k is Pk=(1-px) (2-pk-p1), and for link I: Pi=(1-p1) (2-pi-pk)

At 2" alternate step the probabilities to use conjunction modules MCi, u MC;, are equal: Pi; = P;; = 0,5.

Total job system presence time for all 5 phases is the sum of all phase presence times, weighted with the corre-
sponding link usage probabilities.

T=TcmortPi(T emoz+PkT emostPemos Temost Temors) +
+Pi(PemoaT emoa+Pemos Temos* Temo1s)) +
+Pj(Temoz+Pr(Pemor Temor+Pemos Temoat Temor2) +
+Pi(Pcmoto TemototPemo1i Temorrt Temor2))+ Temora=
=11, +Pi(Ti+PI(Piyt i +PLiT i+ ) FPr(PikT ikt Piit kitTK))
+Pj(T j#Pr(Pikt j ikt Pijtijt T 1) +PI(Pytj 4P T+ T 1)+ T

(18)
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The distribution variance of job system presence times for all 5 phases:

Ds=D i j+Pi(D i+Pi(Pi, D +P1,iD1,i+D )+Px(Pi kDi+PkiDkitD )+ 19)
+Pj(D j#Pi(Pj kDjk*Px D j+Di) +P1(P;1Dj+P1iD1+D 1)) +D ki

Total system presence time mean square deviation for all 5 phases:

G5 = \/Dis (20)

The probability density for job system presence time at all 5 phases can be defined through such an equation
composition (sign «*»):

@57 = g, () P » 9,0 = (P » (Riga® » Pegu® = g1 ®)) + P ox (P95 ® = P90 = 20)) +

£ (gj-{ﬂ - (P;l. * {f;;l.gj-;‘. (£) = Py; g (8) = g; {ﬂ)]J +B = (Pyg(t) = By g (£)) » g ()
(21)

Job system presence time probability density at all phases can be defined as follows:

where

3 et 5 L
gi,j(t):;Hk'(“k_}\‘k)'e (et Ho= 11 M =
=. =1,m:

m=t,mzk My — My

The analytical model and its software simulation appliance enable the definition of the following network clus-
ter parameters: load factor at each route phase, probability density, mean value and variation of the data packet delivery
time at each route phase (and overall) between any node pairs.
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Mamepuan nocmynun 6 pedakyuro 28.09.15.

MATEMATHYECKASA MOJAEJIb CETEBOI'O KIIACTEPA
TUITA IMPAMUIAJIBHASA PELIETKA

B.I1. Knumanos!, C.E. Cocenymkun’
! NoKTOp TeXHUUIECKHX HAYK, TPODECCOp, 2 KaHIMAT TEXHUIECKUX HAYK, JTOIEHT
Kadenpa nHDOpMaAIOHHEIX CHCTEM,
OI'bOY BO «Mockosckuii Texunuecknit yausepcuter «CTAHKWH», Poccus

Aunnomayusn. B cmamve npedcmasnena mamemamuueckas mooenb obecneverus 6ANAHCUPOBKU Mpagura u
BbICOKOU 20MOBHOCU UHDOPMAYUOHHBIX Cemell Had OCHOBe Ceme8o20 KIACmepd Mund «UPAMUOALIbHASL PEULemKay.
Mooenv 6azupyemcs na ucnonvzosanuu mamemamuyeckozo annapama « Cemeil maccogozo obcayaxcusanusy. Mooenv
OPUEHMUPOBAHA HA AHANU3 BEPOSMHOCIHO-6PEMEHHBIX XAPAKMEPUCTIUK CEMesblX KIACTNePO8, NOCMPOEHHbIX HA OCHO-
ee komnaexcuposanus mexrnonozuu JIBC Ethernet (¢ xonaususmu u 6e3 xornusuil). Pearuzosana npoepamma mooenu-
POBAHUS Cemeso20 Kiacmepa munda « AUPAMUOAIbHASL PEUEMKAY.

Kniouesvie cnosa: cemegoil knacmep muna «RUpamMuoaibHas peuemray, OaiancuposKy mpagpura, 6blcokas
20MOBHOCHIb, MAMEMAMULECKASE MOOCIb, AHANU3 6ePOSIMHOCTNHO-6PDEMEHHBIX XAPAKMEPUCUK.
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HNCCIEAOBAHUE HAIIPAKEHHO-AE®@OPMUPOBAHHOI'O
COCTOSAHMA TOJIOI'UX OBOJIOYEK HA YIIPYT'OM OCHOBAHUU

A.I'. KolecHUKOB, KaHIUAT TEXHUIECKUX HAYK,
JOLIEHT KadeIphl TOPOACKOTO, TOPOKHOI'O CTPOUTEIILCTBA M CTPOUTEIILHON MEXaHUKH
OI'BOY BO «tOro-3amannsrii rocymapcTBeHHbI yauBepeuteT» (Kypek), Poccus

Annomayusn. [Iposooumcs ucciedosanue HANPANCeHHO-0ePoOPMUPOBAHHO20 COCTOANUS KOHCIMPYKYULL 8 U0
nono2ux 060104eK Ha NPAMOY20IbHOM NIAHEe HA YRPY2OM OCHOBAHUU C YUEMOM 2eOMempuieckoll HenuHelinocmu paoo-
mul mamepuana. Paccmampusaiomes nonozue 000104Ky HA YRPY2OM OCHOBAHUU C WAPHUPHBIM U HCECMKUM 3auyemie-
Huem. IIpueodsimes 3agucumocmu, WiIIIOCMPUpyoOuue 3aKkOHOMEPHOCMU USMEHEHUsl OCHOBHBIX XAPAKMEPUCTUK KOH-
CMPYKYUY npu 8apbUPOSaAnUY CE0LCME OCHOBAHUSI.

Knrwouegvie cnosa: nonozue 060104ku, 060104KU HA YAPY2OM OCHOBAHUU, HANPHCEHHO-0ePOPMUPOBAHHOE CO-
cmosiHue, HeIUHEUHOCMb.

O06oouka Ha MPSIMOYTOJIBHOM IDIAHE Ha YIPYTOM OCHOBaHUH (PUCYHOK 1) ¢ JIFOOBIM OTHOIIEHHWEM CTOPOH B
IUTaHe, 3arpy’KeHHas BEPTUKaJIbHOI PaBHOMEPHO pacIpelesieHHON Harpy3Koi, MOKeT OBITh OITMCAaHA CHCTEMOH ypaB-
HEHHM:

2 2 2 2 2 200 )\2
iV2V2¢+kyaVzv+kxavzv— Xy6W+8\/2v6\/2v_ ow -0,
Eh OX oy oxoy OX° oy oxoy
2 2 2 2 2 2
DVZVZW—a—(p k 0w —8¢(k +8W +28(p k +a_W _ (2),
2 X 2] ad\Y g2 ) oxay| XY oxy
= Z +2tv2w —kw.

e @ — GYHKIWA HATPY3KH, W — QYHKIMS IPOTUOOB.

O°F O’F  JOF
N

F=F (X, Y) — (YHKIMS CPEANHHOM MOBEPXHOCTH, Z — QYHKIHMS HArpy3KH, kK — XapakTephcTHKa, OTpeess-

omas paboTy ynpyroro OCHOBaHHUSI Ha CaTHe, t — XapaKTepUCTUKa, ONpeAestonas padboTy ynpyroro OCHOBaHUSI Ha
CIIBUT.

rac

E = ocn__ . = —0H
0 0
1-v, . l1-v

OCH

Eoew MV, — COOTBETCTBEHHO MOJYJIb YNIPYroCTH M K0d(hduiuent Ilyaccona ocHoBanus, H — TONIMHA OCHOBAHMS,

Y(2) - dyuxims nonepedHoOro pacnpeieeH s nepeMerieHHi.

© KonecuukoB A.T". / Kolesnikov A.G., 2015
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Puc. 1. Obonouka Ha ynpy2om ocHoanuu

DyHKIOHUS TOTEPEIHOTO PacTIpeCICHIUS IEPEMEIICHIH BRIOpaHa CIEAYIOETO BUAA!

¥(z) = 73 : )

I'ne y — ko3 punueHT, XapakTepu3yIOIIHuid OBICTPOTY 3aTyXaHUs 0CAJ0K B IIIyOMHE OCHOBaHUS.
Hanpspkenus B n11060# Touke 000JI0UKe MOXKHO OTIPEAeNIUTh C MOMOIIbI0 MeToaa byoHoBa-I"anepkuna.

o= oo, f+(oi-0,F + (o, -, F | )
2 ( 1 2) 3 2 2 1
rac
_ R 2 2 — 2
o, = fDB(aazzny +V§22ysz + A;;Zzyzxt +
X y (4)
+%DB a—SZXZ +£inzz ’
t ox Yoox toyr Y
o, = fDB[vaaszZy +;;Zzysz + A;—ZZXZyt +
X X
(5)
+\2pB iazyzx +ﬂzya—zzx ,
t oy oy ’ox
o =2a-vpBLz, 27 |+[alz, Lz, ®)
t ox "oy OX ~ On
D Eh® ©)

6:71 D: ’
Eh® 12‘1—v2i

A, B — menssecturie Metona bybnosa-l'anepkuna, Z , zZ, - 6astounsie pynkumu, E — Moaynb ynpyroctu marepuana, h

— TOJIIHA 000JI0YKH, V — ko3¢ duuueHT [lyaccona.

AJNTOpUTM BBIYHCIICHUS HANIPSDKEHUH B TIOJIOTHX TEOMETPHYECKH HEJIMHEHHBIX 000JI0YKaX Ha MPSMOYTOJIbHOM
IUIaHE Ha YIIPYyroM OCHOBAaHHHU PeaM30BaH B IPOrPaMMHOM KoMIulekce «Maple». DTo MO3BOIMIO IIPOBECTH UCCIIEN0-
BaHMs 3aBUCUMOCTH HaNPSHKEHUI OT TOJIHHBI 000JI0YKH U XapaKTEePUCTHK YIIPYrOro OCHOBAHMSI.

Ha pucyHke 2 moka3aHa 3aBUCHMOCTb HAIPSDKEHUS! B CPEJMHHON MOBEPXHOCTH O0OJIOUKH OT XapaKTEePUCTHK
YIIPYTroro OCHOBAHMS M €€ TOJIIMHBI JUIS )KECTKOTO 3aIlIeMIICHHS KPAaeB KOHCTPYKIIHH.

I'padmk moxaspIBaeT, 4TO HANPSDKEHHE B CPEMHHOM HMOBEPXHOCTH 00OJIOYKH HA YIPYrOM OCHOBAaHHH YMEHb-
IIaeTCsl PU YBEJIIMUEHUN TOJIIMHBI TIOKPHITUS M YMEHBIICHUH 3HAYSHUsI KOO (UIIEHTa KECTKOCTH YIIPYroro OCHOBa-
HHUSL
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Puc. 2. 3asucumocme HanpaxfceHus
8 CPEOUHHOT NOBEPXHOCMU 0DOL0YKU O KOIPDUYLUEeHMAa 3amyXanus 0Ca00K OCHOBAHUS U TMOIUUHBI 0O0I0UKU

Mertoaunka omnpeesneHus] HallPsDKSHUH MO3BOJISIET HAXOAUTh MX UL MOJIOTHX 000JI0YEeK Ha yNpPyroM OCHOBa-
HHUH [IPOHU3BOJILHOM (POPMBI CPEIMHHON MOBEPXHOCTH, TOJIIMHBI U XapaKTEPUCTHK YIPYTOro OCHOBAHUS C YUETOM Ieo-
METPHYECKOH HETMHEHHOCTH PadOTh KOHCTPYKIIHH.
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Mamepuan nocmynun ¢ pedaxyuro 10.09.15.

THE STUDY OF STRAIN-STRESS STATE
OF SHALLOW SHELLS ON THE ELASTIC FOUNDATION

A.G. Kolesnikov, Candidate of Technical Science,
Associate Professor of Department of Urban Road Construction and Building Mechanics
South-West State University (Kursk), Russia

Abstract. The study of strain-stress state of constructions of shallow shells of right-angular design on the elas-
tic foundation is carried out in terms of geometrical nonlinearity of material behaviour. Shallow shells on the elastic
foundation with pinned and rigid fixing are considered. The dependencies proving consistency of change of construc-
tion’s main characteristics at property change are presented.

Keywords: shallow shells, shells on the elastic foundation, strain-stress state, nonlinearity.
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U3YYEHUE BAPBEPHBIX CBOMCTB KOMBUHUPOBAHHbIX
YITAKOBOYHbBIX MATEPHUAJIOB J1JIsA METAJIJIOITPOAYKIINU

JLT. Kosima®, A.B. Kpemuena, A.IL. Ilonomapes®
! kaHAUIAT TEXHUYECKMX HAYK, JOLEHT, 2 3 cTapuiuil npernoaasaTeib
OI'BOY BIIO «MarauToropckuii ToCyIapCTBeHHBIN TexHImdeckni yanBepcuteT uM. [.11. HocoBay, Poccus

Annomayusn. B pabome uzyuenvl bapvepHuvie C80UCMBEA KOMOUHUPOBAHHBIX YNAKOBOUHBIX MAMEPUALO8 HA OC-
HOBe OyMazu pasiudHbIxX 3apy0edcHbix Qupm O 3auumsl X0100HOKAMAHOU CMALU 8 YCI0BUAX AMMOCPHEPHOT KOPPO-
suu. Paccuumanul koagpguyuenmeor naponpornuyaemocmu, ougpgysuu, copbyuu. B ycrosusx nepuoouteckoli KOHOeHca-
Yuu 61acu NpoeeoeHsvl KOPPOUOHHLIE UCHBIMAHUS 2ePMEMUYHO YNAKOBAHHBIX 00pA3Y08 XOI0OHOKAMAHOU CMAJU.
Yemanoeneno: ynaxosounas 6ymaza mapku Fislage nposeisiem evicokue anmukoppo3uoHHvle c8oUcmea, umo o6y-
C08IEHO HUZKUM KO3 duyuernmom ougdysuu napos 00l yepe3 ynako8oyHull Mamepua.

Knrwouesvie cnosa: komOUHUPOBAHHBIT YNAKOGOUHBLI MAMEPUAT, NAPONPOHUYAEMOCHb, Oupgysus, copbyus,
KOPPO3Usi, XONOOHOKAMAHASL CMAJlb.

Mertammmdeckne W3ETUS TPU SKCIDIyaTallid, XpaHEHHH W TPAaHCIIOPTUPOBKE MOIBEPTAIOTCS aTMochepHOit
koppo3un. OIHUM W3 HanboJee paclpoCTpaHEHHBIX METOOB OOPBOBI ¢ KOPPO3MEH METAJUIOB SBISCTCS MPUMECHEHUE
UHTUOUTOPOB KOPPO3UH. MHMMOUTOPBI KOPPO3MH NMPHUMEHSIOTCS M KaK CaMOCTOSITENBHBIE CPEICTBA, U KaK J00aBKH,
MOBBILIAIONINE 3aIIUTHBIE CBOICTBA APYIUX CPEJCTB 3aIUTHI, HAPUMEP, KOMOWHHPOBAHHBIX YITAKOBOYHBIX MaTepHa-
noB [1, 4].

OCHOBOI1 KOMOMHUPOBaHHOTO YINaKOBOYHOTO MaTepHaia sBISIETCSl KpelMpoBaHHas Oymara, JaMUHHPOBaHHAs
MOJMATUICHOM J|JIsl TTOBBILICHUS. OapbhepHBIX CBOMCTB M apMHUPOBaHHAs CETKOM M3 MOJIMIPONUICHOBBIX HUTEH IS 1MO-
BBILICHUSI IPOYHOCTHBIX XapaKTEPUCTUK. byMaskHasi OCHOBa BBINMOJHSACT (QYHKIIMIO CJIOSI HOCUTEIsI HHTHOUTOpa KOppo-
3un, Kak nerydero (VCI), tak n konTakTHOTO neiicteus (RPC).

B nacrosmiee Bpems pHIHOK KOMOWHHPOBAaHHBIX YIMAKOBOYHBIX MaTEPHAJIOB, MpEIaraeMBIX 3apyOeKHBIMHU
MIPOU3BOIUTEISIME, JOBOJBHO MHPOK. [ToaTOMYy mpu BEIOOpe HamboJiee ONTHMANBHOTO BapHaHTa YHMAKOBKH METalIo-
MIPOAYKIIUH CIIEAYeT PYKOBOACTBOBATHCS KOHCTPYKTHBHBIMH OCOOCHHOCTSMHU YIAaKOBBIBAEMBIX H3ICIUH, TPeOyeMBIM
CPOKOM KOHCEpBAI|H, TPOYHOCTHBIMHA W aHTHKOPPO3HOHHBIMH CBOWCTBAMHU YIIAKOBOYHOTO MaTepHalia, BHIOM HHTH-
OuTopa KOPPO3HH, YCIOBHSAMHU OKPYXKAIOMIEH cpepl, SKOHOMUUECKUMH cooOpakeHuIMA. Oco0yro aKTyaabHOCTh TpH-
oOpetaeT npoOieMa 3aIIUThl OT aTMOC(HEpPHOI KOPPO3UK B CBSI3U C SKCIIOPTOM METAJUIONPOAYKIMHU Yepe3 pa3IHdyHbIe
KJIMMaTH4YECKUE 30HBIL.

Ienp uccnenoBaHuii 3aKiIIOYanach B U3y4eHUH OapbepHBIX CBOWCTB KOMOMHMPOBAaHHBIX yIAKOBOYHBIX MaTe-
pHaIoB B ycloBusX arMocdepHol koppo3un. OOBEKThI HCCIIE0BaHU — YIIAKOBOYHbIE OyMaru, JJAMMHUPOBaHHBIE T10-
JIMATHIICHOM, apMUPOBAHHbIE IOJHUIIPOIMICHOBOW CETKOW, KpENMpOBAaHHBIC, COJEpIKAILIME HHTUOUTOP KOPPO3MU —
MpeCTaBICHEI B TabuIe 1.

Tabnuya 1
O0BeKTHBI HCCIeJ0BAHUS
®dupma-u3roToBUTENb Mapka Tun nuruburtopa Macca unruduropa, Macca Gymaru,
(cTpana) Gymaru r/m? r/m?
«Fislage» Fislage VCI 11,6 167
(I'epmanus)
«Walki Wisa» Walki Promet RPC 11,9 145
(DuHISTHINS)
«Cormantecy Cormantec VCI 10,0 153
(Yexus)
«Meuwissen indastrie» Steelex VCI 5,2 180
(Tonnmanmms)

OpmHrM U3 BaXHEHINX OapbepHBIX CBOWCTB YIIAKOBOYHOTO MaTepHaia SBISETCA €ro IMPOHMIAeMOCTb, IO-
CKOJIbKY YIIAKOBKA JO/DKHA MOJIHOCTBIO HCKII0YaTh JOCTYIT K HMOBEPXHOCTH METAJUIOM3ACIHIA apOB BOJbI, BBI3BIBAIO-
X kopposuto [1, 3].

CyliecTByeT JBa OCHOBHBIX MEXaHU3Ma MPOHUKHOBCHHS HH3KOMOIICKYJISIPHBIX BEIIECTB Yepe3 Marepuai: ¢a-
30Basi ¥ IU(pQy3HOHHAS MpoHHUIAaeMOCTH. Pa3oBas MPOHUIAEMOCTh — ATO MOTOK Ta3a 4Yepe3 CKBO3HBIC KAaIHJUIIPHI
TBEPJIOTO Tella, KOTOPbIA noaunHseTcs 3akony [lyazeiins. Auddy3noHHas MPOHUIIAEMOCTh — 3TO CIOXKHBIC MPOIECCHI
copOuuu ra3oB (pacTBOpEHUE UX B MOJIUMepe), TUPPY3Un paCTBOPEHHBIX Ta30B Yepe3 MaTepral U ux xecopouuu [2].

© Komsina JL.T., Kpemuepa A.B., ITonomapes A.I1. / Kolyada L.G., Kremneva A.V., Ponomarev A.P., 2015
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Juddy3noHHass TPOHULIAEMOCTh ONMChIBaeTcsl 3akoHamu @uka. Eciam B mosimmepax nepeHoc ra3oB MPOHMCXOIUT I10
1 y3MOHHOMY MEXaHH3MY, TO B OyMa)KHOM CJIO€ OH OITMCHIBAETCS ypaBHEHHSAMH T€UEHHs B Kammuuisipax. [Iporuna-
€MOCTh KOMOMHHPOBAaHHBIX MaTepHajoB OyneT Oin3ka K MPOHUIIAEMOCTH MOJIMATUIIEHOBOTO CJIOS, UMEIOLIEro Ooee
BBICOKHE OapbepHBIE CBOWCTBA.

Ecim ¢ HEKOTOPBIM JIOMyIIEHUEM TIPEIIOJIONKHUTE, YTO IIEPEHOC MapoB BOJBI Yepe3 KOMOMHUPOBAHHBIN Mate-
puai nportekaeT 1o aupHy3MOHHOMY MEXaHH3MY, TO MOXKHO 9KCIIEpHMEHTAlILHO 1o MeToay Jleiinecca-bappepa onpe-
nenuTh KodpdunueHT quddysun D:

|2

D=—,
66

@)

rae | - rommuua marepuana, 6 - Bpems 3anasabiBaHusL.

[MaponporuitaeMocTs onpenesm rpaBuMerpudeckum Mmeronom mo I'OCT 9.038, cymHOCTE KOTOPOTO 3aKITIo-
yaeTcs B ONpeeleHUU Macchl BOASHOIO Mapa, mpomeamero yepes 1 M2 Matepuana 3a 24 yaca npu 3aJaHHOM TeMIepa-
Type (20, 30, 40, 50 u 60 °C) u oTHOCUTENBHOI BIaxkHOCTH — 95%. Koaddunuent naponponuriaemoctu (P) BeipakaeT-
Cd B I'paMMax MmapoB BOABI, IMPOIICAIINX YCPE3 €AMHHUIY IMOBEPXHOCTHU YIAKOBOYHOI'0 MaT€puaa B TECUHCHUEC CYTOK
(r/M?-24 4), 1o popmyie:

24-Am
P=—, 2
S-Ar
Am )
rie A_ — M3MeHeHHne Macchl 3a BpeMst A7 ; S — mmomans o6pasma, M2
T
[To ko3¢ dumenTaM naponpoHUIaeMocTd U Auddy3uu paccunta kodddunueHt copoimu (6) BOASHBIX Ia-
poB:
P=D-o. (3)
Pe3ynbpTaThl peacTaBieHbI B TA0IHIIE 2.
Tabauya 2
XapakTepucTHKH NPOHUIIAEMOCTH
g, P, D 103, 103 3.
Marepuan MU 224 en2/ac 6107, r/cM* MM.pT.CT.
Fislage 6,0 130 1,13 5,30
Walki Promet 2,0 170 3,16 2,88
Cormantec 2,0 160 3,16 3,13
Steelex 1,5 140 4,86 1,50

[Tpu maponpoHMIIAEMOCTH ONPEAEISIONINM (aKTOPOM SIBIISIETCSl COPOLMS — 00bEMHOE MOTJIOIEHHE apoB Ma-
TepuanoM. [IpoHHNKHOBEHHE MOJIEKYJ BOABI Uepe3 MOJIPHYIO IEJUTION03Y NMPUBOAUT K €€ HaOyXxaHHUIo: yeM OoJjblie
HaOyXaHUE IEIUTIONI036], TeM BHIIIe KodQduuueHT copormu. W3 aHanm3a Tabmuip! cienyer, uro Oymara mapku Fislage
obnaaer Hanboee BHICOKOW COPOIMOHHOM CITIOCOOHOCTRIO MApoB BOIbI, a Oymara mapku Steelex Haumenbiiei copo-
LIMOHHOW CIIOCOOHOCTBIO TI0 CPABHEHHUIO C APYTUMH YIIAKOBOYHBIMH MaTepHalaMHu.

Jln1st O1leHKH 3alUTHBIX (aHTHMKOPPO3HOHHBIX) CBOMCTB YIMAaKOBOYHBIX MaTEpPHAJIOB MPOBEIN YCKOPEHHBIE HC-
neitanus o 'OCT 9.054. O6pasusl xonoaHokataHoi cranu Mapku 0810, ynakoBaHHBIE B HCCIeyeMble MaTepualbl,
[IO/IBEPTaJIUCh LUKJINYECKOMY BO3JIEHCTBUIO TEMIIEPATYPHI U OXJIAXKICHUIO B KIIMMaTHYECKON KaMmepe. B nepBoii yacTu
IUKJIa 00pa3Ibl MOABEPraIich BO3ACHCTBHIO BO3AYIIHON cpeabl ¢ Temuepatypoif 40+2 °C u OTHOCHTEIBHOH BIaXKHO-
ctu 9543 % B TeueHune ceMu 4acoB. Bo BTOpO# WacTh IUKIIAa CO3/IaBajii YCIOBHS KOHJICHCAITUM BJIard B TedeHue 17
gacoB. [Tocie 20 IHKIIOB B yCIOBUAX MEPHOANIECKON KOHIEHCAIIMH BJIAard OLEHMBAJH IUIOIIAAb KOPPO3UOHHBIX IOpa-
KeHni. Pe3ynbraTel mpencTaBieHsl B Tabmuie 3.

Tabauya 3
Pe3ysibTaThl aHTHKOPPO3HOHHBIX HCIIBITAHUI
[Lomaap Koppo3uu, %
Fislage Walki Promet Cormantec Steelex
0,006 0,013 0,012 0,174
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W3 ananm3a NOJy4eHHBIX PE3yNbTaTOB CIEAYET, YTO ynakoBouyHas Oymara mapku Fislage oGnanaer nawmmyd-
LIMMH 3alIUTHBIMH CBOWCTBaMH, YTO MOKHO CBsI3aTh ¢ AU((GY3MOHHBIM OIPaHUUCHHUEM TOCTaBKH MOJIEKYI BOJBI K I10-
BEPXHOCTH METaIMYecKoi rutactuHbl. (s oOpasia Oymarn mapku Steelex Hu3kas 3¢(eKTHBHOCTH 3aIIUTHOTO JACH-
CTBHSI, TIO-BHIMMOMY, OOYCIIOBJIEHa KaK BBICOKOH au(dy3ueil MOJeKys BOJBI Yepe3 MaTepual, TaK U CPaBHUTEIBHO
HU3KUM COZIep>KaHUEM UHTUOUTOpA.
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STUDY OF BARRIER PROPERTIES OF COMBINED
PACKING MATERIALS FOR STEEL PRODUCTS

L.G. Kolyada?!, A.V. Kremneva?, A.P. Ponomarev?
! Candidate of Technical Science, Associate Professor, 2 Senior Lecturer
Nosov Magnitogorsk State Technical University, Russia

Abstract. In this research work the barrier properties of combined paper packing materials of different foreign
firms for protection of cold-rolled steel in the conditions of atmospheric corrosion are investigated. Coefficients of va-
por permeability, diffusion and sorption are calculated. Corrosion tests of hermetic packed samples of cold-rolled steel
are carried out by the periodic moisture condensation. It was found out: packing paper of Fislage brand shows high
anticorrosive properties that is caused by low diffusion coefficient of water vapors through the packing material.

Keywords: combined packing material, vapor permeability, diffusion, sorption, corrosion, cold-rolled steel.
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MNPOBJIEMbBI TEKYIHIEI'O COCTOSAHUSA U NTEPCIIEKTUBHOI'O
PA3BUTHUSA JIEKTPOIHEPTETUKHA CBEPJIJIOBCKOM OBJIACTH

1.3. Mu¢rues!, P.JI. Mudrues’
! conckarens, kadenpa «Be30MaCHOCTD KUZHEAESATENBHOCTH, 2 KypCaHT
L®T'OVY BIIO «Ypanbckuii GpefiepanbHblii yHUBEPCUTET UMEHH [IEPBOIO
Tpesunenta Poccun B.H. Enbuuna» (Exatepun6ypr), 2 Boennas Axagemus BosaymHo-KocMudeckoi 060poHb
nmenu Mapana Cosetckoro Coroza Xyxkosa I'.K. (TBeps), Poccust

Annomayun. B cmamve uccnedyiomes odwue npobiemvbl mexyujeco coCmosiHus U nepcneKkmusbl pa3eumus
anexmposnepeemuru Ceeponosckoul obracmu.
Knrwouesvie cnosa: snexkmposunepeust, 6ozoelicmaue, cped, 300posbe, Yelo6ek.

CaepasoBckasi 001acTh SBISIETCS OTHAM U3 CTPATETHUECKH M PECYPCHO-3HAYMMEIX pernoHoB Poccuiickoit ®e-
nepanuy. Takas 3HAYMMOCTh caMO c000#l 00yCIOBIMBaeT HEOOXOAMMOCTh B MACCOBOM M BBICOKOBOJIBTHOM 3HEPIro-
cHaOxeHnu. CBepyIoBCKasi 001aCTh UMEET MHOXKECTBO AJICKTPOCTAHINN, HEKOTOPBIE M3 HUX SBISIFOTCS I'pasooOpasy-
IOIIMMHY TIPEIIPUSATHSIMH, MHOTOUHCIICHHYIO CETh IOACTAHIMHA M COTHH KWIOMETpoB npoTsbkeHHocTH BJIOII, nepena-
IOIINX KaK CBEPXBBICOKOBOJITHOE HAIIPSKEHHUE, TAK M MEHBIIIETO BOJIBTAXKA.

OO0BenHEHHAs YHEPreTHUECKas CUCTeMa Ypaa paclojiaraeTcs Ha TeppuTopun Y pasbckoro u IlpuBomxckoro
®enepanbHBIX OKpyroB U 11 cydnsexToB Poccuiickoit @eneparun: pecnyonuku bamkoproctan u Y amypTus, XaHTbl-
Mamncwuiickuit u SImano-Henenkuii aBToHoMHBIE Okpyra, Kuposckas, Kypranckas, Openbyprckas, [lepmckas, Csepa-
noBckast, TromeHckass u YensOuHckas o0iacTH. B ee cocTaB BXOAAT JEBITh PErMOHAIBHBIX YHEPreTHYECKHX CHUCTEM:
Bamxupckas, Kuposckas, Opendyprekas, Ilepmckas, Y amyprckas, Kypranckas, CeepanoBckasi, TromeHckas u Yens-
ounckast. [Ipu sTom TromeHckas sHeprocucremMa oObeauHseT TIOMEHCKYI0 00iacTh, XaHThl-Mancuiickuit u SImano-
Heneuxkwnii aBTOHOMHBIE OKpyTa. DIEKTPOIHEPTETHICCKUNA KOMIDIEKC 00pa3yioT 151 anmekTpocTaHImsT MOIIHOCTBIO 5
MBT 1 BBIIlIe, UMEIOIINE CYMMapHYIO YCTaHOBICHHYIO MOIIHOCTE 46,239 Thic. MBT (110 manaeM Ha 01.03.2013), 1166
anekrprdeckux moactannuit 110-500 kB u1919 muanit snexrporepenaun 110-1150 kB, obmieit mpoTsskeHHOCTRIO 00-
nee 100 Teic. kM [1, c. 245].

ITo oTYeTHBIM AaHHBIM, BHIPAOOTKA IICKTPOIHEPTUH IEKTPOCTAaHIMAMH onepanroHHol 30Hb1 O/1Y Ypana 3a
2012 rox cocraBmna 259 mapa. kBr*y, uto Beime yposus 2011 roxa Ha 1,3 %. [lorpebnenue anekrposnepruu B 2012
r. B OOC Ypana 65110 Ha 0,9 % BeIIIe ypoBHa 2011 rona u cocrasmio 256,9 mapa. kBt. 4 [4, ¢. 521].

032C VYpana mpencraBisieT co00i CIOXKHYI0 MHOTOKOJIbIIEBYIO ceTh 500 kB, coenuHseTcss MEKCUCTEMHBIMU
nuHAAMHE 3nekTponepenaun 500 kB ¢ sneprooOwsenuHenusamu llentpa, Cpenneit Bomrm, Cubupum u Kaszaxcrana.
CrpykTypa yctaHoBieHHOH MomHoctH OOC VYpanma orimuaercs OOJBIION 10yieil BEBICOKOMAHEBPEHHOTO OJOYHOTO
obopymoBanus (69 %), KOTOpOE MO3BONISIET €XKETHECBHO U3MEHATh CYMMapHYIO 3arpy3ky anektpocranimii OOC Ypana
B quanazoHe ot 5000 mo 7000 MBT, a TakKe OTKIIFOUATh B pe3epB Ha CyOOOTY, BOCKpECEHBE U TIPA3THUKH OT IBYX 1O Je-
CSATH YHEProOIIOKOB cyMMapHOH MormHOCTHIO OT 500 mo 2000 MBT. OTH yHUKaIBHBIE BO3MOXKHOCTH IO PETYIIHPOBAHUIO
YacTOTHI MCIOJIB3YIOTCS HE ToNbKo B nHTepecax EDC Poccun, HO M 1o3BOISIIOT 000WTHCH 0€3 KaKMX-TMOO CHCTEMHBIX
HapyIIeHUH pu BeuepHeM craje (ckopocts 1o 1200 MBTt / gac) u yrperHeM pocte (ckopocts 1o 1400 MBT / gac) anek-
TpONOTpeOIIeHNS, BBI3BAHHBIX OJTHOM M3 CaMBIX BHICOKHX B Poccry oneil IpOMBINIEHHOCTH B TOTpediIeHnn Ypaia.

IlepBbie anekTpocTaHIMKM Ha Ypaje NOSBWIMCH Ha 3aBojax B 70-x romax 19 Beka, muTand OHM MAILUUHBI.
MoiHOCTh, ycTaHOBIIEHHAass Ha bepe3oBckoii anekTpoctanimu B 1900 romy, okazanach w3nuiHeil. I coOCTBEeHHUKH
PEININ OCTPOUTD JTHHUIO HANPSHKEHUEM 2,2 KUJIOBOJIbTA ATHHON 12 xumoMeTpoB 1o ExarepunOypra 1t OCBEIIEHHUS
ropona. PeanuzoBarhk 3ambicen yaanock auiib B 1914 roxy. DTa JIMHUS cTana mpapoauTelbHULIEH OTPOMHOTO JJIEKTPO-
CeTeBoro xo3sicTra Ypana [3, c. 99].

Ceifgac Ha TepPUTOPHUHU PHEPTrocucTeMbl CBEPUTOBCKON 00IaCTH IEHCTBYIOT 3JIEKTPOCTAHIINM, TPUHAIEKA-
e crneayromum komnanusm: OAO «Konnepn Pocaneproatom», OAO «OI'K-1», OAO «OI'K-2», OAO «Quen OI'K-
5», OAO «TT'K-9», OAO «I'T-TOL] DHeproy, a Taxke OIOK-CTAHIMHU NPOMBIIIIEHHBIX MpeanpuaTuil. Tak e Ha Tep-
puroprn CepuioBckoit obnactu B 2011 roxy 6but ocymectsiieH myck Omnoka [II'Y-410 MBt na Cpenneypanbckoi
I'POC (OAO «Duen OI'K-5»). Kpome Toro, Ha Teppuropuu CBepUI0BCKOIT 001acTH HAOMIOAAaeTCsl Pa3BUTHE UCTOYHH-
KOB I'eHepaluu pacipeeneHHol suepretuku. CymmapHas MOIIHOCTb cocTaBisieT okoio 200 MBT [2, ¢.359].

Hawubosnee kpynHble 3J€KTPOCTAaHINK, PACIIOJIOKEHHBIE Ha TeppuTopun obnactu: Pedrunckas I'POC, Bepxne-
tarunbekast [ POC, Cpenneypanbsckas I'POC, Ceporckas 'POC, HoBo-Ceepmnosckas TOL, Hwkuetypunckas I'POC,
Borocnosckas TOII, Kpacnoropckas TOII, Ceepanosckas TOI, Tlepoypanbckas TOLI, Kaukanapckas TOII, benosp-
ckasgs ADC. bosee moiaoBUHBI OT BCe yCTaHOBICHHOW MoITHOCTH 3Heprocuctemsl 5400,5 MBT (55,8 mporierTta) npu-
xoauTcs Ha nBe snextpoctaHiyu — Pedrunckas ['POC u Cpemneypansckas ['POC, nmpunaanexamue OAO «OHen
OI'K-5».

© Mudrues 1.3., Mudtres P./1. / Miftiev D.Z., Miftiev R.D., 2015
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ITo cocrostnio Ha 1 sHBapst 2015 roga cymMMapHasi yCTaHOBIJICHHAs! MOLITHOCTB AJIEKTPOCTAHLMM 00JIacTH co-
crasisier 9416,9 MBT. I1pu aTom GoJjiee MOJOBUHBI JaHHOHW BEJIMYMHBI IPUXOJUTCS Ha JIBE CTaHIMU — PedTHHCKYIO 1
Cpenneypanbekyto [POC. Tlo Teppuropun CBepIiIoBCKO# 001acTH MPOXOIUT Oosiee 67 ThIC. KM JIMHUM 3JIEKTpOIepe-
nad ot 0,4 no 500 kB, pacnonoxena 601 moacranuus ot 35 go 500 xB. [7, c. 31].

KpynHeHmuMy 5HeprocObITOBEIME KOMITAHUSAMH Ha TeppuTopuu obaacth sBisitorest OAO «CBepriioBaHepro-
cobIT», OAO «ExatepunOypraneprocost» u OAO «CBepanoBcKast SHEProra3zoBasi KOMIIAHHSD).

KpynHeHmumMn 31eKTpoceTeBRIMI KOMIAHUAMH Ha Tepputopuu CepmimoBckoit obmactu sBisttorcss OAO
«DCK EBC» MOC VYpamna, pumaxr OAO «MPCK VYpama» — «Csepanossnepro», OAO «ExarepuHOyprckas 31eKTpo-
ceteBag kommauust», [ YII CO «O6mkommynsnepro», OAO «PXK». Ecte 00bexThl 110 kB, KOTOpBIE IPHUHANICKUT
OpraHU3aASIM-TIOTPEOUTEIISAM.

Ha teppuTtopun 3HEprocucTeMBl HAXOAATCS deKTprudeckre cetu Hanpsokeruem 500, 220, 110 kB u Huke.

Ha snexTpocranmumsax sHeprocucteMbl CBepIOBCKOW OONACTH OKOJIO TOJOBHHEI 0bopymoBanus (43,2 mpo-
ueHra, unu 4182 MBT) 6610 BBeneHo B niepuos ¢ 1971 mo 1980 rox. lopsinka 20 nporeHTOB TYpOUHHOTO 000pya0Ba-
HUS 3JICKTPOCTaHIMi BBeaeHO Oonee S0 net Ha3ax (1o 1960 roxa).

B 2014 r snexrponorpedienne CBepaIOBCKOM SHEProcUcTeMbl cocTaBwio Oonee 46,2 mipa. kBrty, a co0-
CTBEHHBIIl MAaKCUMYM 3JIEKTPUYECKON Harpy3ku norpeoureneii — 6748 MBr [4, ¢.542].

B nenoM neHTpanu3oBaHHBIN CEKTOp 3eKTpocHaOkeHUs: CBEpATIOBCKOM 3HeprocucreMsl BKmouyaeT Cepos-
ckuit, Boctounsii, 3ananueiii (¢ MO «r. ExarepunOypr»), HukHerarmisckuid, ApréMoBckuid 1 Tanuukuii sHeproys-
JIbI, TEPPUTOPHAIBEHO COOTBETCTBYIOIINE 30HAM JICSTEIbHOCTH OJHOMMEHHBIX (DHIIHATIOB SIEKTPUICCKUX ceTel (rira-
nma «CepminoBaHepro». [lotpedureneit MO «r. EkatepunOypr» obciyxuBaer B ocHoBHOM OAO «ExarepuHOyprckas
JIEKTPOCETEBasi KOMIAHU» C JOJIEH B MakCUMyMe JICKTpHUUECKOi Harpysku ropoza 83 % (ocrampHOE — 3amamHble
NIEKTPUUCCKHUE CETH).

B nacrosimee BpeMsi CBepUIOBCKasi SJHEPrOCHCTEMA B LIEJIOM, C YYETOM SHEPreTHYECKHX MOIIHOCTEH OJIOK-
CTaHIMI NMPOMBIIUICHHBIX npeanpusaTuil u benosipckoirt ADC, oTHOCUTCS K M30BITOUHBIM dHeprocucteMam OOC VYpa-
Jla, KaK MO MOIIHOCTH, TaK M IO 3JIEKTPOIHEPTUH, OJHAKO 3IEKTPOCHAOXKEHHE OTAENbHBIX 3HeproysnoB (CepoBo-
Borocnosckoro, Ilepoypanscko-PeBaunckoro, Kamenck-Ypansckoro u r. ExatepunOypra) ocrtaeTcs BecbMa Hamps-
KEHHBIM.

CaepasnoBcKas sHeprocucTeMa UMeeT pa3BUTHIE dleKTpudeckue cBsa3u ¢ Kypranckoii, [lepmckoit, TromeHCcKoH
u Yensbunckoit saneprocuctemamu O3C VYpana, 0 KOTOPBIM OCYHIECTBIAIOTCS OalaHCOBBIE MEPETOKH MOIIHOCTH H
JJIEKTPOIHEPTHH.

Kak u3BecTHO, «IIyTh» 3JIEKTPOIHEPTUH A0 KOHEYHOTO MOTPeOUTENs, OyIb TO JKHJIOH JOM WIN MPEATIPUATHE,
COCTOHUT U3 TPEX OCHOBHBIX JTAllOB: IPOU3BOACTBO (T€HEpalus), TPAaHCIIOPTHUPOBKa (CeTH) M peanu3anus (CObITOBBIC
KOMITAaHUH).

OT reHepupyromel CTaHIUK JI0 COBITOBOI KOMIAaHUM (M KOHEYHOT'O MOTPEOUTEIIST) HIIEKTPOIHEPTHs «Hodupa-
eTcs» CHavaja Mo MarucTPaIbHBIM CETSIM BBICOKOTO HAIpsDKEHHUS, KOTOPBIMH yrpasisier DezepanbHas ceTeBast KOMIa-
Hus (OPCK EDC, xoHTpoimMpyeTcss rocyJapCTBOM), 3aT€M IO CETSM CPETHEr0 M HU3KOTO HampspkeHHs (XOnguHr
MPCK, KOHTpOJIMpYETCsl TOCYIapCTBOM) U B Psifie ClydaeB yepe3 OOBEKThl TEPPUTOPUATBHBIX CETEBBIX OpraHU3alus
(TCO) [8, c. 227].

HauaBmmiics 66110 mporiecc 00beMHEHUS 3JIEKTPOCETEBOro KoMIiekca Poccun BpeMeHHO MITH OKOHYATEIIbHO
3aropmo3smics. [locne nepenaun Xonauura MPCK non ynpasnenne @CK EQC, munuctp sHepretuku PO Anexcanap
HoBak 3asBHI 0 HellesnecooOpa3HOCTH TepeBojia KOMIIaHMH Ha «equHYyH0 akuuio». KopropartuBHoe Oyayiiee JBYX
IJIaBHBIX CETEBBIX KoMMaHuil Poccuu moka octaercst Heonpeaenennsm [ 1, €. 301].

Maructpanbnble cetd Ha CpegHeM Ypaine npeacrasiieHsl CepanoBckuM npennpusrueM MOC Ypana. B 3ony
orBerctBeHHOCTH [IMDC BXomut CBepmioBckas u Kypranckas obmactu. [peampusitue sxcruryatupyer 5687 kM -
HUl snekTponepenaun HanpspkerneM 220-500 kB u 31 noacranmmro (cets 500 kB — 5 moacranmmii, cets 220 kB — 26
monctanun). Obmas TpancopmaropHas MomrHOCT — 4590 MBA.

CeTn cpemHEro W HU3KOIO HANpPsDKEHHS TMpeacTaBiieHbl B perwoHe ¢unmanom MPCK VYpama — «Csepasio-
BIHEPTO», B COCTaB KOTOPOTO BXOJAT 6 MPOM3BOACTBEHHBIX OTHEIICHH: ApTeMoBckue, BocTounsle, 3anaanbie, Hux-
Hetarmisckue, CepoBckne M TanuIkne 3JeKTPHIECKue CeTH.

Omman paboTaeT Ha TEPPUTOPHH IUTomansio B 195 TeIc. KB. KM. ¢ HaceneHueM 4,7 MIIH. desoBek. UncieH-
HOCTB TIEPCOHAJIAa B CETEBOM XO035HCTBE — 4357 "yenoBex.

ITo cocrostanio Ha 1 sHBaps 2014 roma cymmapHas MPOTSDKEHHOCTh BO3AYIIHBIX JIMHUH 3JIEKTpOIepenaay,
HAXOJAIINXCS B 30HE OTBETCTBEHHOCTH (hritmaia, mo tpacce cocrasisier 36 103 km (BJI 0,4-20 kB — 26 166 xm., BJI 35
KB u Bbime — 9 937 km).

Ounuan 3kcmryatupyer 371 noacTaHIKo0 CyMMapHOH MomHOCThI0 7 236 MBA, u3 xoropsix 270 — IIC 110-
220 kB (momrHOCTBIO 6 513 MBA) 1 101 — IIC 35 B (MommHOCcTRIO 723 MBA).

[To xonmuecTBY YCIIOBHBIX €IMHUII JIOJIs PBIHKA T10 TIepeade 3JIeKTPOIHEPTUH 10 KOHEYHOT'0 MOTPEeOHTENs 110
¢mmmany «CeputoBaHepro» cocrasisier 45 %, noiust monesHoro ormycka — 64 %. 1o 1aHHBIM KOMIAaHWH, CPEXHUH
MIPOIIEHT M3HOCA 000PYIOBAHMS OACTAHITNNA, KaOETbHBIX M BO3AYIIHBIX CeTel cocTaBisieT nopsaka 67 %.

OOBeKTHI ceTeil M BEICOKOTO, M CPETHET0, M HU3KOT'O HANPSKEHNUS HEN30€KHO CTAIKHBAIOTCSA C TEXHOJIOTHYE-
CcKMMH HapymeHusMu. 11o HeopunuaisHONW CTaTHCTHKE, TEXHOJIOTHIECKUX HAPYIICHUH 10 BUHE OIIEPATHBHOTO TIEPCO-
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HaJla Ha konmdecTBo nepekmoucHuit y ®CK Bo MHoro pa3 6omnbine, ueM y MPCK. Ho B nenom Hapyuienuil 6omibiie y
pacrpeaceTel — 3To OOBACHSAETCS OOJBIINM KOJIMYECTBOM «MEIIKUX) MOJICTAaHIINH, KOTOPBIE, KaK BHIPaXKAIOTCS YHEpre-
TUKY, «magatoT ot Betpa». Y ®CK Takux nmpoOieM HeT Mo OnpeeeHHIO.

Ha Teppuropun CepaioBckoii obnacT, o naHHeiM POK, Oornee cra TeppuTOpHaibHBIX CETEBBIX KOMITAHUH
(TCO). K Hum moxHo otHecTH U «ExaTepunHOyprekyro snekrpocereByto komnanuto» (EDCK) — nouepnee mpeampusi-
tie MPCK VYpana, neiictBytomee Ha tepputopun ExarepunOypra. K cersm EDCK npucoenuneHo 6onee 55 Thicsu
norpebuteneit. Kommanus obcimyxnBaeT 4 266 THICSY KM CeTeH, SKCIDTyaTHpPyeT 68 MOACTaHIMH ¢ 00mei TpaHcdop-
MaTOPHOI MOIIHOCTRIO Ooree 5,5 Tricsia MBA.

OpnHa U3 cepbe3HBIX mpobieM ceTeBoro komimiekca CBepIioBCKO oOmacTu (Kak, BpodeM, U Poccum B 1e-
JIOM) — HEJ03arpy’kKeHHOCTh MoacTaHiuid. CaMu SHEPreTHKN HEO(QHUIHAIbHO MPH3HAIOT, YTO BCE JENIO B OTCYTCTBHHU
COTJIACOBAHUS ITAHMPOBOYHOTO IPOIIEcca o CTOpOoHHI [IpaBUTENBCTBA pernoHa M pealbHBIMU ACHCTBUSIMU TPEIICTa-
BUTEJEH 3HEprodusHeca — MHAYE TOBOPS — OTCYTCTBHE BO3MOXKHOCTEH Peann30BaTh MOJHYIO 3arpy3Ky SHEProoObek-
toB. K mpumepy, noncranuums 110 kB «IlerpurueBckas», mocTpoeHHas Ui SHEProCHA0KEHUSI HOBOTO €KaTepHHOYPT-
CKOTO MUKpOpaioHa «AKaJeMHUYeCKH», Ha CeroiHs 3arpyxena Bcero Ha 3 %. B 2009 rogy MPCK VYpana B pamkax
HHBECTIpOrpaMMsbl Bena nojcranuuio 220 / 10 kB «Anna». Croumocts npoekta — 1,3 mupa. pyonei. [loncranums
BO3BOJMIACH AJISI TEXHOJIOTWYECKOTO MPUCOSAUHEHUS K 3JIEKTpoceTsM msaToi TexHonorudeckoi muHun OAO «Cyxo-
JIOXKCKLEMEHT» U Ul TpaH3uTa 3j1ekTpodHepruu ot Pedrunckoit 'POC B Kamenckuii sneproysen. Ho norpedurens
BBIIICJI HA 3aSBJICHHYIO IIPOEKTHYIO MOILTHOCTH TOJBKO uepe3 1,5 roxa mocie BBoaa. B utore Bce 3T0 BpeMs MOACTaH-
IIUsI He IPUHOCHIIA ICHET, KOTOPBIE JI0JDKHA ObllIa IPUHOCHTH B paMKax RAB-perynnpoBanus, NpU3HAIOTCS SHEPTETUKU
[5, c. 58].

OKCHEpTHI COTJIACHBI ¢ CYIIECTBOBAHMEM 3TOH MPOOJIEMBI U TIOAIEPKUBAIOT, YTO SHEPTOOM3HEC JIOJKEH PA3BHU-
BaThCsl C MPOMBIIIIICHHOCTBIO M 9KOHOMHUKOH NapasuiensHo. Ecim sHepreTrka onepexaeT — MOIydaeTcsl CUTYaIys, Kak
C TIOJICTAaHIINEH «AHHA», KOT/1a KOMIIaHUS TepsieT MpHObLIb. Eciii sHEepreTrka oTcTaeT — TOPMO3HUTCS Pa3BUTHE TOPOJOB
U TIPOMBIIUIEHHOCTH.

Tak xe, B cepe amekTpo3nepreTuku CBepAIOBCKON 007aCTH OTMEYACTCSI PSl U APYTUX MpodsieM. A UMEHHO
—9T0 ¥ HU3NYECKUI U3HOC TEXHUKH, U HATHYKEC MOPAIBHO YCTapeBIero ooopymnoBanus. becriepedoitnoii padote siek-
TpoceTel MOTYT MPENSATCTBOBATh 3HAYUTENIbHAs MPOoTsxkeHHOCTh JIDII, 6onplioe KoIMYecTBO TEPPUTOPHATIBHBIX CeTe-
BBIX OpraHM3alliii Ha PacIpe/IeIUTEIbHBIX CeTSIX HU3KOTO HAIPSDKEHHS, a TAKKe HATHYUE KY3KHX MECT» B 00JIaCTHOM
sHeprocucteMe. K npumepy, Ha perHOHANBHBIX IEKTPOCTAHIUIX Oojiee 40 % yCTAaHOBJICHHBIX MOIIHOCTEH OBLIO BBE-
nero okono 40 et Hazaz, a 15 % — u 6omee 50 ner Hazan [7, c. 31].

Jns pemenns 3TuX npobieM B obyacTu pa3padaThIBAIOTCS W MPUHUMAIOTCS PA3IMYHBIE MPOTPaMMEI 110 CO-
BEPILICHCTBOBAHUIO M Pa3BUTHIO YHEProcUcTeMbl pernoHa. COriacHO IUIAHOBBIM HPOEKTaM M NPOTpaMMaM PasBHTHS
JIeKTposHepreTuky CBEpUIOBCKOM 00macTH, yTBepkaeHHBIM [IpaBurenscTtBoM CBeptoBCKOit obacTu, mpearosiara-
eTcsl BBOJ HOBOTO, SKOHOMHUYHOTO T'eHepHupyomiero obopynosanus. B gactHoctn, B 2015 rogy B SKCIuTyaTanuu Io-
ssBUTCs 4-i 610k benosipckoit atomHoW craHIu MomiHOCTEI0 880 MBT. B 3TOoM ke romy OyayT 3amymieHbl OJIOKH
[I'Y-420 MBt u III'V-410 MBT Ha Ceposckoit I'POC n Bepxuerarunsckoit I POC cootBerctBeHHo. B 2016 rogy B
JKCIUTyaTaluio BeeayT aea oioka [1I'Y-230 na Huwxuerypunckoit 'POC u TOI] «Akagemuueckas» (Exatepunoypr) [6,
c. 8].

[ToBBICUTH HaJEKHOCTH SHEProcHaOKeHHUs moTpeduTeneit CBepAIOBCKON 001aCTH, COIIACHO INIAHOBBIM ITPO-
eKTaM M MporpaMMaM pa3BUTHSA, MTO3BOJIUT PEKOHCTpYKuHMsA psaaa mogcranmmid 110 kB B 2015-2020 rr. B pamkax mpo-
rpammel 10 2020 roga Oyner Beeaeno 2400 MBT reHepHpyIOIMX MOLIHOCTEH M BbICBOOOXKIeHO mouTH 730 MBT Mo-
panbHO M (PU3MYECKH YCTapeBLIEr0 0OOpYyIOBaHMS. Y TBEP)KACHHOM NPOrpaMMON NPEIyCMOTPEHBI CTPOUTENIHCTBO U
PEKOHCTPYKIMSI BO3AYIIHBIX M KabenbHBIX JuHUN 110, 220 kB 00mei npotshkeHHOCTRIO Ooniee 730 KUIOMETpPOB, a
TaKXKe 3aImyck 15 TpaHchopMaTOpHBIX MOICTAHINI MOITHOCTRIO Oonee 2027 MBA.

OO0BbeM KanHMTAJIBHBIX BIOKEHHH Ha PEeaIN3alMIO 3JICKTPOIHEPreTHIECKOro npoekTa CBepUIoBCKOH obmacTtn
1o 2025 ronma cocraBut nopsaka 240 mupn pyoureit. [lpu 3ToM ncTouHnKaMu ()MHAHCHPOBAHUSI CTAHYT PETHOHATBHBIN
OIOJKET M CPEJNICTBA YACTHBIX HHBECTOPOB.

IToxBoxs MTOT HAHHOW CTAaThH, MOXKHO CHENATh CIEAYIOIINE BBIBOABI — dHEprocucreMa CBepUIOBCKON 00ia-
CTH, BXOAWUT B COCTaB MacCHBHOTO HEPTOKOMIUIEKca Ypaiia, KOTOPBIH UMeeT cTpaTerndeckoe 3HadeHue st Poccnii-
CKOTo rocyaapcTsa. [lpu 3ToM Tak ke HeOoOXOAMMO OTMETHTh — 4TO caMa 1o cebe CepaoBckas 001acTh SIBISIETCS
OJIHAM M3 CTPATETMYECKU U PECYPCHO-3HAUYUMBIM pernoHoM Poccuiickoit @enepanuu — TO €CTh JaHHBIA PETHMOH SIBIISI-
€TCcs He TOJBKO MECTOM PACIONOKEHHUS YHEPTOCHCTEMBI, HO M TOYKOW TOOBIYHM MOJIE3HBIX MCKOIMAEMBIX, IMUTAIOIINX
JIEKTPOCTAHIMN — TO €CTh «CEPILEM» ypallbCKOTO HEProOKOMIUIeKca. JHepreTiudeckas cucrema CBepUIOBCKOM 00ia-
CTH UMEET JOBOJBHO JUINTENBHYIO HCTOPHIO, U B TIOCIEIHHUE OBl OU€Hb CTPEMUTENBHO Pa3BUBAETCS, UYTO BBIABIISAETCS
KaK B YBEJINUEHUH HArpy3KH B SHEPIOCHCTEME PETHOHA, TaK U B YBEJIMUCHUH MTOTPEOICHNUS 3IEKTPOIHEPTUH B PETHOHE.
Ho mpu Bceil 3Ha4MMOCTH U BaKHOCTH CBEPAIOBCKOM SHEPreTUKU — B HEH €CTh HE TOJIBKO MON0KUTENbHBIE TEHICHIIUU
U JIOCTIDKEHUS, HO M psiJl IPOOJIeM, KOTOpbIE €cii He OyAyT pelleHbl, MOTYT CTaTh HPEeANOChUIKAMH OTPHLATEIbHBIX
TEHJICHIIMH B 3HepreTuke pernona. OgHa u3 npodieM, 0 KOTOPOH yTBEPKIAIOT MPEICTABUTEIN SHEPIeTHIECKOT0 OM3-
Heca PEermoHa — 3TO OTCYTCTBUU COTJIACOBAaHUS IUITAHMPOBOYHOTO IpoIiecca co cTopoHs! [IpaBurenscTBa pernoHa u pe-
TBHBIMU JICWCTBUSIMH TIPEICTaBUTENIECH YHEPTOON3HECa — YTO 3a4acTyIO SBIIAETCS IPUYUHON HE MOJTHOHM 3arpy3KH BBe-
JEHHBIX B JKCIUTyaTallMIO YHEPTEeTHYECKUX MOIIHOCTEH. B pesynpTare 3TOr0, 3JIeKTPOCTAHIIMH HE MPHUHOCST TOTO JO-
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X07Ia, Ha KOTOPBIN OHU M3HAYAIBbHO ObUTH paccuuTaHbl. CICAYIOIIMMEU MPOOIeMaMu, TI0 MHCHHIO MHHUCTpPa SHEPreTH-
ku 1 XKKX CeepanoBckoit oonactu Urops Uunkuzosa, sBiseTcss GU3NUCCKUN U3HOC TEXHHUKH, HATUYHE MOPAIBHO U
TEXHOJIOTUYCCKH yCTapeBIIero 00OpyIOBaHUs, TaK ke OecrepeOoiHOM padoTe 3MEeKTPOCeTe MOTYT MPEMsATCTBOBAThH
3HAYMTENbHAS MPOTsKEeHHOCTh JIDII, 00MbIIOe KOMUUECTBO TEPPUTOPHAIBHBIX CETEBBIX OpraHU3alldil HA pacrpene-
JIUTETBHBIX CETSX HU3KOTO HANPSIKCHUS, a TAKXKE HAJIHYUC «Y3KHX MECT» B 00JacTHOU 3HeprocucteMe. Bee atu mpo-
OJICMBI, 0 MHCHHIO MUHHUCTPA, 00YCJIOBJICHBI B ICPBYIO OYepeb TeM (aKTOM, YTO Ha PETHOHAIBHBIX ANEKTPOCTAHIIUSIX
6omee 40 % yCTaHOBIIEHHBIX MOITHOCTEH OBIIO BBeAECHO okouo 40 et Hazax, a 15 % — u 6omnee 50 neT Hazan. Pemenn-
€M 3THUX IpoOJieM, M0 MHEHHIO MUHHCTpA CTaHET OKOHYATEJIbHOE COTJIACOBAHMUE, MPHUHSITHE, a TAKKE peaan3als psaa
MPOrpamMM | IIAHOB 110 PEKOHCTPYKLUH M TEXHUYECKOMY COBEPIICHCTBOBAHUIO dHEprocucTeMbl CBEpATIOBCKOM 001a-
ctu. [To HalleMy MHEHHIO, HATIPALIMBACTCS OKOHYATEIBbHBINA BBIBOJl — BCE MPOOJIEMbI CBEP/JIOBCKOW AJIEKTPOIHEPTETH-
KU YIHPAIOTCS TIIaBHBIM 00pa3oM B HEOOXOAUMOCTh TEXHHYECKOI'O COBEPIICHCTBOBAHHS PETHMOHAIBLHOIO dHEPTOKOM-
IUIEKCA, a TAKXKE B MPOIIECC CBOSBPEMEHHOTO COTJIACOBAHMS U MPUSTHS COOTBETCTBYIOIIMX PEIICHUN HA MECTHOM Ipa-
BUTCIILCTBCHHOM ypOBHE. [Ipu 3TOM HEOOXOUMO TaKkKe OTMETUTh, YTO MPOU3BOJAUTEIIN B SJHEProOM3HECE YK€ FOTOBEI
MIPEIOCTABUTh HOBBIC TEXHOJIOTHH, IO COBEPIICHCTBOBAHHUIO KaK HEMOCPEACTBEHHO 3JICKTPOCTAHIMN W MOACTAHIIMH,
Tak u cetu BJIDII, coeanHAIONMX UX KaK MEKIY COOOM, TaKk U ¢ KOHCUHBIM MOTpeOuTeieM. TEeXHOIOTHS €CTh — OCTACT-
Cs1 JIENO 3a €€ IPUMCHCHHUCM.
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Abstract. The article deals with the general problems of current state and development prospects of power in-

dustry in the Sverdlovsk region.
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OCHOBHBIE OCOBEHHOCTHU NIPOEKTUPOBAHUA
CTPYKTYP CHELHUAJIU3NPOBAHHBIX ITPOLHECCOPOB
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Annomayun. Cneyuanusuposanuvie yugpogvie npoyeccopvl 01si 06pabomKu CUSHAN08 KAK HOB0€ NepCheK-
MueHoe HANpasneHue blHUCTUMENbHbIX YCMPOUCME NOAYYalom 6ce Oonbuiee pACnpoCcmpaHeHue u3-3a npocmomol,
HAO0eINCHOCMU, 8bICOKUX NOKA3amenel npou3600UumeIbHOCMu U NOBMOPAEMOCHIU XAPAKMEPUCTIUK.

Knroueewie cnoea: cneyuanusuposanuvie yugpossie npoyeccopsi, 06pabomra cueHaI08, ai20pumm.

Hudposas obpadorka curaanos (LIOC) npeBparninack B CaMOCTOSTEIbHYIO, OYPHO Pa3BHBAIOIIYIOCS 00JIacTh
nepepaboTky HHGOPMAINHK CO CBOUMH COOCTBEHHBIMH METOAOJIOTHIECKUMH OCHOBAMHU M OCOOBIMHU MPUHIUIIAMH IPO-
eKTHpOBaHUs CTPYKTyp. Crennani3upoBaHHble U(POBBIC IPOLECCOPHI AT 0OPaOOTKH CUTHAJIOB KaK HOBOE MEPCIEK-
TUBHOE HANpaBJICHUE BBIYUCIUTEIBHBIX YCTPOMCTB IOJY4alOT BCe OOJbIIEE PaclpoCTPaHEHHWE H3-332 IPOCTOTEI,
HaJIe)KHOCTH, BBICOKHX ITOKa3aTeliedl MPOU3BOIUTEIBHOCTH U MMOBTOPSIEMOCTH XapaKTepHCTUK. BBuay mx creruanuza-
LIMH, OTPaHMYCHHOTO YKCIIa BBIMOJHIEMBIX AITOPUTMOB HambOoinee 3(p(HEeKTHBHONW OIEHKOW MX MPOHM3BOIUTEIBHOCTH
Oy/IeT KOJHUYECTBO PEIICHUI B CAMHUIY BpEMEHH HEKOTOPOH YCIOBHOM ATAJOHHOM 3a1a4u

n=1

t
9

t

e 2 - BpeMs pEIlICHHs STAJIOHHOW 3a/1aud, HAPUMEp, BpeMsl (DHIIbTPAIIH, BEIYUCICHHS IIM(YPOBOI CBEPTKH, BPEMsI
CIEKTPATBHOTO TPpeoOpa30BaHus WM BOCCTAHOBIICHHS CHTHAJIA 110 CIIEKTPY H T. II.

AJNTOPUTMEI, TPUMEHSIEMBIE B TAKUX MPOIIeCCOopax U OOBIYHO pean3yeMble HTePaTUBHO, JeTATBHO pa3pabora-
HBI U 00Jamar0T MHOTHMH OOIIMMH CBOWCTBaMH, OOYCIAaBIMBAIOIIUMHU apXHTEKTYPHBIE OCOOCHHOCTH IPOIECCOPOB
IIOC. K Takum cBOMCTBaM OTHOCSITCS:

n
® [IPCHUMYIICCTBEHHOC UCIIOJIb30BAHUC I'PYHIIIOBBIX apI/I(I)MeTI/I‘K?CKI/IX ornepanuu Buaa f = E Ck §0k ;
r=1

e mpeobnamaHue Yrciaa apuGMETHISCKUX ONepaIliil Ha/l YHCIOM OIepaIliii BBO/Ia — BRIBOJIA;

e HeoOXOJUMOCTB COTIIACOBAHMS CKOPOCTH 0OMeHa HH()OPMAIIHH C TTAMSTHIO H CO CKOPOCTBIO paboThl AY;

e 3ampenieHNe BHITOJHEHHS MIPEPHIBAHINA U YCIOBHBIX IEPEX0JIOB, MO KpaifHeH Mepe, 10 OKOHYAHHSI TPYIIIIO-
BBIX ONlepaLluif;

e opuHeHTanus Ha MPUEM aHAJIOTOBEIX JAHHBIX OT COOTBETCTBYIOMIMX YCTPOMCTB CHCTEM O00pabOOTKH M BhINIA-
4y pe3yJIbTaToB B 3TH YCTPOMCTBA B aHAIOTOBOMH (hopMe;

® HE3aBHCHMOCTH JJIMH CJIOB JIaHHBIX U CJIOB KOMAaH/.

Bce meTonpl, ncnonb3yemsble IpH MPOSKTUPOBAHUH CTPYKTYp mporeccopoB LIOC, HanpaBiIeHbl Ha JOCTHXKe-
HUEC UMHU Tpe6yeMbIX XapaKTCPUCTHUK, U B IEPBYIO OYCPCb, BBICOKOM MPOU3BOAUTCIIBHOCTU KaK OCHOBHOT'O OTJIMYU-
TETHHOTO WX Mpu3HakKa [2, 6]. OcHoBHEIE ocoOeHHOCTH mporieccopoB [IOC mo cpaBHEHUIO CO CTPYKTYPOH MUKPOIPO-
LECCOPOB IUPOKOTO HA3HAUEHMUSL:

— OrpaHWYCHHBIN HA0OP KOMaH][ CO 3HAYUTEIHHBIM MPEO0IIalaHueM KOPOTKUX OIEPaIldii, a B pAAC CIIy4acB —
C TIOJTHBIM UCKJTFOUCHHEM JITTHHHBIX;

— pasIelieHHe MaMsITH KOMaHI ¥ AMSATH JTaHHBIX, aJPECHBIX U HHPOPMAIUOHHBIX KAHAJIOB;

— TOBBINICHHBIA YPOBEHb MapajlielIi3Ma B HCIOJHCHUN KOMaH]l, COBMEIICHUE BO BPEMEHH OOJIBIIIOTO YHCIa
(parMeHTOB BBIYHCIUTEILHOTO TPOLIECCa;

— TnpuMeHeHHe OydepHOI maMATH JaHHBIX;

— COKpalleHHe 3aTpaT BPEeMEHM Ha paclo3HaBaHWE MHUKPOKOMAaHJ, HAllpUMeEp, MCIIOIb30BaHWE NMPHHIIUIIOB
oOpamieHns TOIBKO N0 HaYaJIbHBIM a/IpecaM YIPaBILIOIIEH TaMsATH, UCTIONb30BaHIE aCCOI[MAaTHBHON MaMATH H Jp.;

— ammapaTHOe MaTeMaTH4YecKoe OOecIeueHHe, MCIIONh30BAHNE aJTOPUTMOB C COKPAIIEHHBIM KOJIWYECTBOM
MaTeMaTH4YEeCKUX OTIepalui.

© Paxumos B.C., Cobuposa C.K., Xyxamos JI.)K. / Rakhimov B.S., Sobirova S.K., Huzhamov D.Zh., 2015
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B Hacrosmiee BpeMs TEXHHKA IPOLECCOPOB OBICTPBIX CIEKTpanbHbIX npeodpasoBanuii (BCII), mog koTopbiM
MIOHMMAIOTCS TpeoOpazoBaHus B 0000IIEHHOM CMEICTe, T.e. B Jr000M n3 6aszucoB (Dypwe, Yomma, Xaapa, 4uCI0BOM,
XapMyTa U Jip.), JOCTUTJIa BEICOKOH cTerneHH coBepiieHcTBa. CoBepleHHas MUKPOAJICKTPOHHAs dJieMEeHTHas 0a3a BMe-
CTe C YMOMSIHYTHIMH MEPaMH MOBBINICHNS IPOU3BOAUTENBHOCTH CTPYKTYPHOTO TIaHa 00ecrednBaroT BpeMs { ObICT-

3
poro npeodpazoBanus Pypbe, Kak 3TAIOHHOHN 331a4H, MOPsIIKa COTEH MUKPOCEKYH]I — €JHHUILl MHJUTUCEKYH TIPH KO-
JIMYECTBE 3HAUE€HUI B BEIOOPKax BXOAHOTO curHana, pasHoM 1K-4K.

Wmeet mecTo Tpu TrMa onucanuii anroputmos BCII [1-4]:

1. SI3pIk MaTpUYHBIX NMPeoOpa3oBaHUi ¢ mpouenypamMu (pakTOpU3alMKd MaTPUIl HA OCHOBE KPOHEKEPOBCKUX
MIPOM3BEACHUH U IpyriuMu popMamu 1x pa3OUeHUir;

2. SI3pIK anreOpaMyecKUX BBIPAKCHUH C NMPUMEHEHHEM IPUHIMIOB NPOPEKUBAHHUS MAaCCHUBOB JAHHBIX MO
BPEMEHH U M0 YacTOTE;

3. Cucrema mpencTaBieHHH B BHAE TpadoB, OTIMIAIONIASACS CBOHCTBOM HATJISITHOCTU U MO3BOJISIONIAS IIPO-
BECTH HEKOTOPBIC aHAJIOTHHU B CTPYKTYpax rpadoB U CTPYKTypax mpoueccopoB. Ho MoaHON HICHTHYHOCTH CTPYKTYP HE
HaOII0aeTCs, MO3TOMY IIPH ITOCTPOCHUH MPOIIECCOPOB BaXKHOE MECTO 3aHMMAIOT NMPOOJIEMBI pacTiapauIeINBaHus, Op-
TaHU3aIUI BEKTOPHBIX BEIYMCICHUH, KOMMYTAINH JaHHBIX Ha KaXIOM 3Talle BHIYUCIUTEIBHOTO MIPOIIecca.

BricTphle criekTpanbHbIe MpeoOpa3oBaHMs B 0a3ucax IUCKPETHBIX W KYCOYHO-TIOCTOSHHBIX OPTOTOHAIBHBIX
(GyHKIMH MPUBJIEKIH K ceOe BHUMAaHUE TEM, YTO aJlTOPUTMBI COOTBETCTBYIOIMX UM OBICTPBIX MPe0oOpa3oBaHHii, B OT-
nyme oT anroputMoB BII® B 6azucax KOMIUIEKCHBIX 9KCIIOHEHIIMANBHBIX (YHKIMH, BHIIONHSIIOTCS OOBIYHO HaJ| JaH-
HBIMH, [IPEACTABICHHBIMY B JICHCTBUTEIBHON (hOpME, UTO yMEHbIIAeT U30BITOYHOCTh U HE COZEPKAT ONepaluii yMHO-
JKEHHS, TI03BOJIAA JUI JOCTHXKEHHUS KOHEUHOT'0 pe3yiIbTaTa OrPaHUYUTHCS TOJIBKO ONEpalsIMU CIOKEHHUS — BEIYUTAHUA
U ABOUYHOTO caBura [5, 6].

CIIMCOK JIMTEPATYPBI

1. Axwmen, H. Oproronansuele nmpeodpasoBanus npu oopadorke mudpossix curaanos / H. Axmen, K. Pao. — M.: Casi3b,
1980.-248 ¢

2. 3aitanaunos, X. H. [IporpaMMHBIii KOMIUTEKC AJIs1 00pabOTKH OJJHOMEPHBIX © MHOTOMEPHBIX re0(pU3HIECKUX CUTHATIOB
B KYCOYHO — MOTMHOMHANBHBIX Oa3ucax / X. H. 3aitnuanuos, b. C. Paxumos, V. P. Xamaamos. — Tamkenr, 2006. — C. 205-207.

3. Opanckuii, A. M. AnnapaTHbie METObI B HIU(PPOBOU BBIYKCINTENbHON TexHuke / A. M. Opanckuii. — Munck: 13a.
Benopyc. Yu-ta, 1977. — 208 c.

4. Tlpanrnmewm, 1. B. Muxponponeccopusie cuctems! / U. B. Ipanrnmsuy, I'. I'. Cremtopa. — M.: Hayka, 1980. — 326

5. Pakomum, B. C. Cnenuanu3upoBaHHble MUKPOIPOIIECCOPHI, pealn3yrolue ObicTphie mpeobpaszosanus / B. C. Pako-
i, A. B. Kosnos, U. A. Mosxaes u np. // Lludposas 06paboTka curuaios: c6. ctateeir. — M.: Hayka, 1981. — C. 206-217.

6. Paxumos, b. C. [IpoekTupoBaHue CrIeHnpoeccoB st 00padOTKH CUTHAIOB Ha OCHOBE MaTPUYHOM JTHAarpaMMbl 3aHST-
HoctH / b. C. PaxumoB // HaydaHo-TexHIm4Yecknii sxypHaia @epranckoro moiurexandeckoro nacturyrta. 2003, Ne 4. — C. 31-34.

Mamepuan nocmynun @ peoaxyuto 28.09.15.

MAIN FEATURES OF PROJECTING OF SPECIALIZED PROCESSORS STRUCTURES

B.S. Rakhimov?, S.K. Sobirova?, D.Zh. Huzhamov?®
! Candidate of Technical Sciences, Head of Department “Normal Physiology, Biophysics and Informatics”,
2 Assistant of Department “Normal Physiology, Biophysics and Informatics”,® Student
L.2Urgench Branch of Tashkent Medical Academy,
3 Urgench Branch of Tashkent University of Information Technologies, Uzbekistan

Abstract. Specialized digital signal processors as new promising area of computing devices are more popular

because of its simplicity, reliability, high performance and repeatability characteristics.
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AHAJIN3 MOJIEJIM KOMIIBIOTEPHOM CETHA C OTPAHUYEHHOM
JJIMHOU OYEPEIM U O'PAHUYEHHBIM BPEMEHEM OKHUJIAHUA

T.3. Uymoypuaze', 3.1U. Muxanze?, H.B. Apaoynu®
123 kapuatT TeXHMUECKUX HAyK, Hpogeccop
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Annomayusn. B oannotl cmamve npogeder ananuz Mooeiu 0 pacmywel, pazeusarueicss KOMNbIOmMepHOU
cemu ¢ y4emom maxKux XapakmepHuix mpebo8anul, KaKUMU AGIAIOMCA NOGbIULEHUE NPOUZBOOUMENbHOCIU U 0becneye-
HUe 8bICOKOU OMKA30YCMOUYUBOCU. DMO NO36015€m ONUCAMb NPOYECC PYHKYUOHUPOBAHUSL CUCTIEMbL C NOMOUBIO
Oonee adeKamHbIX MAMeMAMU4ecKux (peKyppeHmuoix) mooeneu. Paccmompennyio mamemamuueckyio Mooenb MOICHO
UCNONB3068AMb OJISL UMUMAYUOHHO20 MOOETUPOBAHUSI.

Knrouegvie cnosa: komnviomephvle cemu, MameMamuyeckoe MoOeIupo8anue, aHaiu3 CUChembl.

OnHUM M3 Ba)KHEWIINX HAaIpaBlICHUI HAyYHO-TEXHHYECKOTO IIPOTPEcca SBISETCS Pa3BUTHE COBPEMEHHBIX BbI-
cokockopocTHBIX ceteit (KC).

B npouecce mmpokoro pa3paboTKH M BHEIPEHHS CETeH MPUXOAMTCS PEIIaTh Pl BECbMa CIOXKHBIX 3a/1ad II0
UX PalMOHAIBLHOMY IOCTpPOEHHUIO. Ha 3Tane npoekTupoBaHus 1 ONTUMAIBHOW OpraHU3aLMK MPoIecca X (pyHKINOHH-
POBaHMs TP PAa3HBIX MPUIIOKEHUSIX PAa3HBIX YPOBHEH KauecTBa 00CITyKHBaHUSL.

XapakTepHbIM TpeOOBaHUEM, IPEIBSBIIEMbIM K KoMIbloTepHBIM ceTsiM (KC), ncroib3yoTcst B Ka4ecTBE CBO-
UX DJIEMEHTOB KOMIIBIOTEPHI, SBJISIETCS HOBBILICHHE TPOM3BOAUTEIHLHOCTH M 00ECIIeYeHHE BHICOKOW OTKa30yCTOHYHBO-
CTH.

PaccmarpuBaercs KC, cocrosiast u3 M OCHOBHBIX (pabounx) HACHTHYHBIX CEpBEpOB 00pabOTKH U N-M — aHa-
JIOTHYHBIX PE3ePBHBIX CEPBEPOB, 3arpykaeTcs OOIIUM 3aJaHUEM, MOCTYHAIOUUM U3 HE3aBUCHMBIX HCTOYHHMKOB BXO-
JSIIIETO TOTOKa; Bpems oxuaaHus TpeOOBaHUI B OUepean OTPaHUIMBACTCS CIy4YailHO M MOJYMHEHO MTOKa3aTeIbHOMY
3aKOHY paclpee]ICHHUs C mapaMeTpoM 7 ; [UIMHA OYeped B CHCTEME OTPaHWUCHA; €CIH YHCIO TpeOOBaHUH B cCUCTEME
paBHO ¢ (B ouepean paBHO c¢-1), To MpUOBIBIIAs 3asBKa B O4YEpeb HE CTAHOBUTCS M MOKUIAET CHCTEMY HEOOCITyKeH-
HOM.

Cocrosiane KC MOKHO 3a7aTh ClIeyromuMu BeposTHocTsMi: R, (t) = P (xomuectBo mcrpaBHBIX cepBepoB

B MoMeHT t paBHoO i, u B cucteme Het Tpebosanmit), (I =1,n); Pi(K) (t,u)du =P (xonuuectBo TpeGoBaHuit B Mo-

MeHT t paBHO K, OJJHO M3 HMX OOCIIYy)KUBAaeTCS B TCYCHUE BPEMEHU Z(U <Z<U+ du) , TIpHYEM ero 00CITyKHBaHHUE
nauanocs KC, naxomics B paGotocnocoGrom cocrosmmu i), (i=1,n), (K=1c); R (t) =P (s momenr t sce
cepeepa (N) KC meucrnpasubl, u 3a Bpems mpocrtost noctymuno K tpebosanumit), (K =0,C). Ouesuano, uro

0 "
R, (t) = R, (t). BepostHoctn Haxoxaennst KC B MoMeHT t B cocTosHIH 00CTy*)KuBaHUs TpeGoBaHuii 63 ydera iu-

TEJIbHOCTHU BPEMCEHU HAXOXKJACHHSA B 5TOM COCTOSHUN UMCHOT BUA!
t
(K) — (K)
RY ()= [P (¢, u)du.
0

Ycnosue HOPMHUPOBKU UMECT BU:

Zn:Ri ® +ZC: R () +Zn:ZC: PO (t) =1.

i=1 K=1

B nauane o6ciyskuBanus kakoro tpedosanus KC moxer naxonutses B ogaom w3 (I =1,N) pa6orocnoco6-

HBIX COCTOSTHUM: HUCIPaBE€H OIUH, JIBA U T. JI. CEPBEPOB. Takue e cCOCTOSHHS BO3MOKHBI U IIpy OKOHYaHUU O6CJ'[y)KI/I-
BaHMHs. ZIIIH OITMCaHUs IMOBCACHUA KC Bo BpEMs O6CJ'Iy)KI/IBaHI/I$[ 3as4BKH, AaHAJIOTUYHO BBEIEM BEPOATHOCTH

© Yymbypunze T.3., Mukanse 3.11., Apabynu H.B. / Chumburidze T.Z., Mikadze Z.1., Arabuli N.V., 2015
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Hij (u) :_u'-hij (v)do,

rac hlj (U)dl) — BEPOATHOCTDH TOT'O, YTO OGCJ’Iy)KI/IBaHI/Ie 3asBKHU 3aKOHYUTCA KC, HaXxo[sIleHcs B COCTOSHUU J , B UH-

tepsane Bpemenn (U, U+ dv), npu ycnosuu, 4To B Havane obcmyxuBanus KC naxonunacek B coctosuuu 1. JIpyrue
TIPe/TTONOKEHHsS OTHOCHTETBHO TIOBEJIEHAS CHCTEMBI B 3aHATOM COCTOSHHHM He JENAIOTCS, TaK KaK PEeKUMBI (yHKITHO-

nupoBannst KC co MHOrHME COCTOSHUSIME (bYHKIHOHHPOBAHHS BIHAIOT TObKO Ha u pyrxman H; (U) .
n n
OGoznaumm H (u) = Z H;;(u): h(u) = zhij (u);
=i =i

r,(u) =, (U)/[1— H, W] 1y = hy (/M- H, W] i, j=1n.

OueBUIHO, YTO
h ()= H,'(), H, () = Y Hy () =1 (i =Ln).

Onpenenum dpyukmun H i (u), onuckiBaronIe MPoIiECC OOCITYKUBAHUS OT/AEIBHBIX TpeGoBanuit. Bua dyHk-

mun H i (u) saBucur ot xapaxtepa otkazos KC, oT criocoGoB ee KOHTpPOJIS, OT pacTpe/ieicHus BpeMeHH PeKOH(UTy-

palmy CHCTEMBI, BpEeMEHH BOCCTAHOBJICHHUS, OT NMPaBUJI 1000CTyKUBaHUS TpeOOBaHUI, MpEepBaHHBIX M3-3a OTKa3a OT-
nenbHbIX yerpoiictB KC u 1.1

Pacemotpum npuvenerne Gynxmn Hy; (U) s anannsa npaxrudeckoit mosenu KC.

(K) (K)
Jluddepennpansubie peKyppeHTHbIE CoOTHOmEHHs st R, (1), Ry (t) u P (t,u) mnaxomarcs mytem
paccMOTPEHHUS BO3MOXHBIX M3MEHEHHI COCTOSIHUSI CUCTEMbI B OECKOHEUHOM MajloM HHTepBaie Bpemenu h ot t g0 t+h ¢
noceyromuM mepexonoM K npexeny npu N —> 0. Dt cooTHOmEHNs HMEIOT BHIT:

P (t,u)/ot+ 0P (t,u)/ou =—[(1— S ) A+ (u) + (K =1)]P" (t,u) +

18, KPS () + (1= 5,) AR (L), o
i=1n, K=1Lc, PO@tu)=0, ¢>c, c=12,...;
Ry (0) = —(u+ DR, 1)+ &R, () ®
R, (1) = A+ (1= 8, )+, Ry (0) + R, 4 (1) + (1— 5,)a,,Ro, () +
+ 3[R0, @, 1 =1
RO =REO [+ (-00)i+ (K-DIROQKREPO,

K=1c, R@t)=0, r>c.
3nech
lopui= j,

a =3,(i <m)ia, +5,(i =m)[ma, + (i -me]; s, :{0 o
npu ;
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lopui<m, lupui > m,

50(i<m):{ 51(i2m)={

Ompui > m; Ompui <m.

I[JI}I TPaHUIHBIX yCJIOBI/Iﬁ MOKHO BBIBECTH CJICAYIOMIEC COOTHOMICHUE!

nt
P ,0) =Y [P&D (tu)r, (U)du + 5, AR, (1) + 5,4R{ (1), “
v=l o

=1,n, K=1C, P (t,00=0, />C.

[Tycte B HauvaneHbIi MOMeHT Bce cepBepa KC wucmpaBHBl W OTCYTCTBYIOT TpeOOBaHHA, T. €.
R® =1, R (0)=R"(0)=0 (K=0,C, i=n).

Pemenne cuctemsl ypaBHeHHi (1) mpencTaBieHo B BUIE:

P (t,u) i PO (t—u,0)@—H, )P (), -

=1n, K=1C, P“(t,u)=0, ¢/>C.

3nech Pi(K) (t,u)du — coBmecTHAas BEPOATHOCTH CIEMYFOMIETO CIIOKHOTO COOBITHUS:
KC B npomexytke Bpemenn (t—U,t—U+dU), 3aBepmms 06cmy)uBaHMe NPENBILYIIEr0 TPEGOBAHHUS TIPH
COCTOSIHUH i, HAYHET OOCITyKUBAHUE TIOCIEnyromEro TpeGoanus ( Pi(m (t—u,0)du).
B Tedenne BpeMeHH u ofcityuBanne a1oro Tpebosanus He saepmmres (1—H. (U)).

B mMomeHT BpemeHu t B ouepenn B oxxuiaHuu o0OciyxkuBaHus okaxeTcs K-1 TpeOoBaHMid mpH yCIOBUH, YTO B

MomeHT Bpemern T —U B ouepenn naxomwmich (¢ —1) tpe6osanmit (PP (u), ¢, K =0,C -1).

st perienus cuctem ypasHenwii (2), (3) u (4) Bocnonb3yemMcs npeodpa3oBanueM Jlamnaca.
[Mpumenus npeobpazoBanue Jlamnaca k cuctemam ypaBHeHuii (2), (3), (4), ¢ yuerom (5), momydnm:

SRo(s) =—(u+A)Ro(S)+, Ri(S) ; (6)

SRi(s) =6, = A+ Q=5 ) u+a,]Ri(s) + uRia(s) +

— N & —r — (- — 7
+(1-58,)a4Ria(8)+ Y S PL(s0)fy (s), i=Ln; "

v=l (=1
SRo(s) = ARo " (s)~[u+ 1A=, )A+(K-DzIRo (s)+ KzRS " (s); o

K=1c; RE(s)=0, £>0; Ro () =Ro(S)

P00 =Y S Pr(s.0) Ty " (5)+ S ARi(S)+SuuRo (5),
v=1 =1 9)
— —. 5O ) .
=1n, K=1c; P, (s,0)=0; ¢/>c, f, (s)=0, /=1.c.

31mecs
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h, OPS ©= T4 () = (o u (S)/KUCS '/ 19+
. ) =0 (10)
(/KNS D,(S;)Dy (SN (S +75,)/S;D¢ (S;)D,(1+S)),

j=1

—(l,c+j-1)

f 0)=0, j>0, c,=c-1;

Ris) = R(: P (s0)=PY(10); Ro (5)=RI°(): ha(S)=h, (1),

Pemenne cucrems! ypaBHenuit (6), (7), (8) MOXKHO MOJIHOCTBIO MOTYYUTh. A TOTOM, HCIIOJIB3YsI H3BECTHBIE Me-
TOJBI 0OpPATHOTO NMPeoOpa3oBaHus, HAUTH COOTBETCTBYIOMINE OpuUrnHaibl. OJHAKO, 34€Ch MPUBOJUTCS PELICHUE STHX
CHCTEM B CTAl[HIOHAPHOM PEXHME.

O06o03Ha4nM:

RY = im SRs (s); R, = im sRi(s); R (0) = im P (s,0).
Torma
(u+ DRy =R =0, (Ry =R /(1+2)); (11)

R, A+ A=)+ AR — (- 5,)a.R. - > Y POO) T (0) =0

v=l (=1

—ARED H[u+A=-6,)A+(K -D)7]RF —KRKD =0, K =1,¢; R =0,¢>0; (12)

RO -2 PO, (0) -8R 5RO =0; P,O0>c 3

v=l (=1

i =1, Nn; K=1c

Cucremst (11), (12) u (13) conepxar (N+1)(C+1) nemssectunix (R, RéK) " P'i(K)) U CTOJIBKO XKE ypaB-

c-1 n _ J—
Heuit. Tak Kax Z PP(u)=1 (i=0,c-1) u Z hij (0) =1 (i =1,n), nosTomy uKCrIO HE3ABUCHMBIX ypaBHEHMiA
j=0 j=1

cocrasnser (N+1)(c+1)—-1.
B kauecTBe HeJIOCTAIONIET0 yPaBHEHHS HA/IO HCTIONB30BaTh YPABHEHHE HOPMUPOBKH:

Zn:Ri +ZCJR(§K> +Zn:§C;Pi<K> =1.
i=1 K=0

i=1 K=1

Herpynuo ybeautscs, 9to
(K) N O] (t-LK-1)
‘ 11,K =
R => RV (O)H, :
=1
3nech

Hi(/,—l,K—l) :J‘[l_ Hi(U)]P(fil'Kil) (u)du.
0
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Cucrems! ypasaenwuii (11), (12), (13) Oyznem pemats METOJOM ONpeIeTUTENeH.
B Hawane pemmm cucremy ypaBHenuit (12). Oty cucremy ypaBHEHHUI NEPENHIIEM B CIICAYIONIEM BUJIE:

[1+(1-6,)ARP —RP? = AR(;

_ (14)
— AR 4 [+ (16 )A+(K-D)7]RF — KR =0,K =2,c.

i) K .
O603Ha49MM yepe3 DY KBaJ[paTHYIO MaTpHUIy KO3 (PHUIMEHTOB IPH HEU3BECTHBIX Ré ) cuctemst ypaBHEHHH

1
(14), a gepes ‘D( )‘ — ee omnpexenuTenb. Pemenne cucteMsl (14) MOKHO MOJHOCTBIO MOMYYHUTh YEPE3 OMPENCITHTEIN

MOJMATPHI] MAaTPHIIBI DW , TIOJTly4aeMble JBYMsI CIIOCOOaMM: IIPH ABMXKEHUH CBEPXY BHH3 ( D(l)) U TP JIBIDKCHUN

CHH3Y BBEPX A(rf) . Cormacuo npaBmty Kpamepa
(K) _ 9K () () _1c
RY = A“R,A?  /|D®], K =1c.
31ech

Dy’ =1,

DY = u+(1-3,c) A

DY =[u+(@-6,,.)+n7]D = AnD;
AD =1,

AY = u+(c-Dr;

A =+ 20=5,52) + (€~ n=D)7]AY ~ Ae—n)aal;

‘D(l)‘ D(l) D(l) A(Cl)l /“A(cl)z

Teneps pemmM cucremy ypaBHeHui (11). O6o3HaumM uepes D@ KBaJIpaTHYI0 MaTpully Ko3(duineHTos

0
IIPU HEU3BECTHBIX Ri , adepes | DO | ee onpenenuTenb. AHAJIOTUYHO MpeAbIIyIieMy, pemenne (11) MOXKHO MOIy4nTh

0 0
Yepe3 ONpeACIUTEIN MOAMATPULBI MaTPULIBI D( ) . IpU IBMKECHUU CBEPXY BHU3 DrE1 ) " IpH IBUKCHUU CHU3Y BBEPX

A9(m=0,n):

=[A?, ZF DO 4 4+ D Z F A9 f[a,]]/\Dw’\.

o=i+l n=i+l

31ech

D=1 DO =pu+4;

D(O)

m+1

=(u+A+a,)DY - 1@, D%

AD =1 AV =2+a;

A =(u+i+a,_ A9 —a A9 m=0n-1

m+1

)| _ (0) A(0) o) . N
‘D ‘_Dl An _/LﬁlAn—l’ aO_O’

F =Y S POT ™0

v=l (=1
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Ilocyie mOACTaHOBKH RéK) (K= R) u R (i= O,_I’]) B (11) u (14) nonydaeM cucTeMy TMHEHHBIX anre6pan-

4eCKHX ypaBHEHHH oTHOCHTENbHO R, n Pi(K)(O):

RO - PIOT, " (0)~{5,,AA% Y F,DOu + DO x

v=l (=1 o=1 (15)
x > F,AY T1a,1|p®}-[6,u4RAL., /D®[1=0;
o=i+l n=i+1

S, ZF DOu +DO Y FA® ﬁan]/‘D(o)‘+

i=1 o=i+l n=i+l
o (16)

+zw AL DO R =
i=1 K=1

K=20c i=Ln; Py (0)=0, ¢>C; . (0)=0,¢=1c.

Orta cucreMa ypaBHEHUIT penaeTcs 00bIYHBIM CIIOCOO0M, TIO3TOMY €€ PelIeHHEe He Oy/1eM NPUBOANTD.

BrbIBoAbI: B JaHHOH pabOTe OCYIIECTBICHO MCCICAOBAHNE aHATMTHYSCKUM IOAXOAOM PACTyIIEH W pa3BUBa-
IOIIEHCS KOMITBIOTEPHOH CETH, KOTOPOE MO3BOJISIET ONUCATh Ipoliece HYHKIIMOHUPOBAHUS YIIOMSHYTOH CHCTEMBI C TI0-
MOIIBIO a/IeKBaTHONH MaTeMaTHIECKOH (PEKYPPEHTHOM) MOJICITH.

CII0’)XHOCTh MHO’KECTBA BBINOJHIEMBIX 33/1a4 ¥ MHOT000Opa3ne alnropuTMOB pabOTh KOMITBIOTEPHOM CETH 3a-
CTaBISIET BHOCHTH NMPHUEMJIEMbIE METKH, BCE 3TO IaeT BO3MOXHOCTh OXapaKTEpPH30BaTh CHCTEMY B COBOKYITHOCTH Xa-
PaKTEPUCTHK, IPHOIIKECHHBIX K PEAIbHOCTH.

B wacTHOCTH, Oy/IeT MOKHO YJIyYIINTh KA4ECTBO OOCIY)KMBAHHUS B KOKAOM Y3l CETH U B IIEJIOM BO BCEU CETH
B YCJIOBHSIX, KOTJIa B HEH MMeEIOTCsl TpeboBaHus B konnuecTBe K 1 HeoOXxonumo odecreueHre 0TKa30yCTOWYNBOCTH.

PaCCMOTpeHHaSI MOJACIIb MOXCT 6bITb HCIOJIb30BaHa B ClIy4a€ UMUTAIIMUOHHOI'O MOJACIMPOBAHMA.
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THE ANALYSIS OF COMPUTER NETWORK MODEL
WITH THE LIMITED QUEUE LENGTH AND WAITING TIME

T.Z. Chumburidze!, Z.1. Mikadze?, N.V. Arabuli®
L.2.3 Candidate of Technical Sciences, Professor
Georgian Technical University (Thilisi), Georgia

Abstract. This article deals with the analysis of developing computer network model taking into account the
requirements of productivity improvement and fail-safe feature provision. This allows describing the process of system
functioning using more adequate mathematical (recurrent) models. The considered mathematical model can be used for
simulation modeling.

Keywords: computer networks, mathematical modeling, system analysis.

100



ISSN 2308-4804. Science and world. 2015. Ne 10 (26). Vol. I.

Agricultural sciences
CenbCKOX0351HCTBEHHBIE HAYKH

YK 631.67.626.87(255)

KOMILVIEKCHAS MEJIMOPALIUS INEJIOYHBIX OPOIIAEMBIX
IHOYB MAT'HUEBOI'O OCOJIOHIILEBAHU A

P.K. Bexo6aes', E.JI. KanapkyJiopa?
! IOKTOp TeXHUYECKUX HAyK, IPodeccop
2 KaH/IMJIAT CENTbCKOXO3AHCTBEHHBIX HAYK, BEAyILMI HAyYHbII COTPYIHUK
Kaszaxckuii Hay4HO-HCCIIE10BATEILCKUI HHCTUTYT BOJIHOTO X03siiicTBa (Tapas), Kasaxcran

Annomauuﬂ. Cyu;ecmeyiou;ue MexXHON02UU XUMUYECKOU Mmenuopayuu, xoms u obecneuusaem cHudiCeHUe cme-
nerHu werovHocmu U ColoHyesamocmu no4e, Ho He noevluiaron CO()@prC(,ZHue opeaHuvyecKux eewyecme U numamelbHblx
JJIEMEHN06 6 KOpH€06Mm(1€MOM Cjloe noys. Hoamomy noevlulerHue I’l]lOdOpO()uﬂ WENoUYHbIX NOUE MACHUEB020 OCOJIOHYe-
6AHUs npu 6u0MeJmopauuu MOIHCHO 00OUMbBCS nymem CoOMecnHoco UCnoib306aHus 6u0MeJm0paHm08 C ¢OC¢02L{VICOM.

Knroueswvie cnosa: 6u0Meﬂu0pauuﬂ, Xummenuopayusl, opeanudecKue u numameibHvle eeujecmed.

B nacrosimmee Bpems okoio 30 % opormraembix 3emens FOxHoro Kazaxcrana mMeeT BBICOKYIO IIEIOYHOCTh U
MarHueBYIO COJIOHLEBATOCTh. I10 3TOM npuuKHe CHUXAETCS ILIOLOPOAME IT0YB U YPOXKANHOCTh CEJIbCKOX031CTBEHHBIX
KynbTyp B 1,5-2 pa3za. D10 yrpokaeT NMpoA0BOJBCTBEHHONW Oe30macHOCTH cTpaHbl. Clie10BaTeIbHO, HEIPEPBIBHO BO3-
pacraroniuii 00beM HOTPeOJICHHs PACTCHHUEBOTYCCKON MPOIYKIIUK TPEOYET MOBBIIICHHUS YPOKAWHOCTU CEITbCKOXO035Ii-
CTBEHHBIX KyJNbTyp. [Ipr 3TOM OCHOBHasi Macca pacTeHHUEBOAUECKON MPOAYKIUU BHIPAIUBAETCS] Ha OPOIIAEMBIX 3€M-
JISIX, TPEOYETCS CHIDKCHHE MICTIOYHOCTH U COJIOHIICBATOCTU OPOINAeMbIX 3eMeib. OTHAKO CYIIESCTBYIOUIHE TEXHOIOTUH
XAMHUYECKON MEIMopanuy, XoTs U o0ecIiednBaeT CHIDKEHUE CTEIICHH IEJIOYHOCTH U COJIOHIICBAaTOCTH II0YB, HO HE TIO-
BEIIIAIOT COJCPKaHNE OPTaHUYECKHX BEUICCTB W MHUTATECIHHBIX AJIIEMEHTOB B KOpHEOOHTaeMOM ciioe mouB. Torma kak
IIETIOYHOCTP IT0YB MPEIOTPEAEsIeT BEICOKYIO PACTBOPHMOCTD M BEIMBIBAHHE OPTaHMYCCKUX BEIIECTB U3 KOpHEOOUTae-
MO TONIIY HHGUIFTPALMOHHBIMA Bogamu [4, 8].

Oto TpedyeT He TONBPKO XUMUIECKYI0 MEIHOPAIIHIO, HO ¥ TIPOBEACHUS JOTOIHATEIFHBIX METMOPATUBHBIX pa-
0OT IO TOBBIIICHUIO 3aM1ACOB OPraHUYECKUX U MMUTATEILHBIX 3JICMEHTOB B KOPHEOOUTaEMOM cjioe To4YB. [1jis 3TO0il mesu
MOTPeOYIOTCS JOMOJHUTENbHBIE MaTepUuaabHble 3aTpaThl U BpeMs. [1o3ToMy Al CHIKEHUS 3aTpaThl Ha TIOBBIIICHHUE
IUIOIOPOAKS IISJIOYHBIX [TOYB MATHUEBOTO OCOJIOHIICBAHMS, BO3HHUKIIA HEOOXOAUMOCTh B Pa3pabOTKE TEXHOJIOTHH OHO-
MEJIHOpAIlMH, TyTEM COBMECTHOTO HCIOJIb30BaHUS OHMOMETHOPAHTOB ¢ (ocoruncoM mpu opouieHur. B pesynpraTe
OMOJIOTH3AIHH MEPOIPHUSITHS 110 CHIYKCHHUIO IEJIOYHOCTU U COJIOHIIEBATOCTH MOYB MMO3BOJISIOT CHU3UTh CEO0ECTOMMOCTD
CeIbCKOXO03UCTBEHHOUW MPOAYKIIMHU, TOBBICUTh YUCTYIO MPUOBLIH KPECThSTHCKUX XO3SUCTB U PEHTA0ETHHOCTh CEIIhCKO-
ro x03sicTBa. [109TOMY HOBBIIICHHE TIOAOPOANS IIEIOYHBIX TIOYB MAarHUEBOT'O OCOJIOHIICBAHHE HA OCHOBE IIHPOKOTO
HCTIOJIB30BaHUS OMOMEITHOPALINHU ITyTEM COBMECTHOTO MCIIONB30BaHMsI OMOMETHOPAHTOB ¢ (hocoruicom, akTyanbHO C
HAYYHOH TOYKH 3pCHUS M IMEET OOJIBIIOE MPAKTHIECKOE 3HAUCHHUE.

Amnanornussie pabotel B KazaxcraHe IS IIEIOYHBIX TIOYB MarHNEBOTO OCOJIOHIICBAHKE HE MPOBOIMINCH. [1o-
ATOMY JUIS YCTAHOBJICHUS MapaMETPOB IMOYBEHHO-MEITHOPATUBHBIX MPOIECCOB B KOPHEOOUTAEMOM CIIOE ITOYB, TIO3BO-
JSIOMAX ONTHMHU3UPOBATh MMapaMeTPhl TEXHOJIOTHH OHOMETHOpAIMH MICTOYHBIX MOYB MAarHHEBOTO OCOJIOHIICBAHMS,
TpeOyeTcsl TpoBeleHHWE KOMIUIEKCHBIX HccleoBaHuid. HeoOXoAMMOCTh TMPOBEACHUS CHEIHAIbHBIX HAYYHO-
HCCIIeIOBATENILCKUX PabOT mpeaonpeneieHa TeM, 9YTo opoimaeMbie 3emiin KazaxcraHa CyIIeCTBEHHO Pa3IM4yaroTCs To
BOJHO-(QU3MYECKUM W XUMHUYECKHM CBOHCTBaM, KOTOPHIE XapaKTEePHBI IJISI KOHKPETHBIX MPUPOTHO-KIMMATHIECKUX
ycnoBuid. [To4BBI MarHUEBOTO OCOJIOHIIEBAaHUS 00pa3yIOTCS B OCHOBHOM Ha opomaeMbix 3emisix FOxHoro Kazaxcrana,
/i€ BOAHBIE PECYPChl UMEIOT BBICOKYIO MIEJIOYHOCTh M NOHBI MarHHUS.

O0630p THUTEPATYPHBIX WCTOYHUKOB TIOKA3bIBAET, YTO OCHOBHBIM METOJOM YJIYUIICHUS (DU3UKO-XUMHUIECKUX
CBOMCTB COJIOHIIEABATHIX LIEIOYHBIX MOYB SIBISICTCS XUMHUYecKas Menuopauus [1, 3, 7]. JanHblil MeTo paccosioHIEeBa-
HUS U paculelayuBaHUsl OCYIIECTBISIETCS IIyTEM BHECEHUS KaJbLMICOAEpKAIIUX MATepUAIOB JJII CHUKEHUS LIEN0Y-
HOCTHU TIOYB ¥ BBITCCHCHHUS OOMEHHOI'O HATPHUS WJIM MarHusl W3 MOYBCHHO-TIOTJIOMIAFONIETO KOMIDIEKCA U 3aMEHBI €ro
kansuueM [1, 2, 6, 7]. Ilpu aToM B ycnoBusix KazaxcraHna AemeBbIM U JOCTYIHBIM XUMUYECKUM MEIUOPAHTOM SIBIISIETCS
(ocdorurc, KOTOPHIH SABISIETCS OTXOJIOM XUMHYSCKON MPOMBIIIICHHOCTH. B ycnoBusax KasaxcraHa HAKOMUIOCH OKOJIO
8 MutH. TOHH ¢ocdorurnca.

OnHako Ha IIETOYHBIX COJIOHIIEBATHIX MOYBAX KPOME XMMHUYECKOW METHOpAIUH TOYB, OTpeOyeTCs PEeInTh
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npo0JieMy TMOBBINICHUS 3aIIaCOB OPraHMYECKHX BEIECTB U MUTATEIBHBIX JJIEMEHTOB B KOPHEOOHWTaEMOM CJIOE IIOYB.
Jannas mpoOiema pemaercst IyTeM HpoBeAeHHs OHOMETHopaluy, 4To TpeOyeT HaydHOro 000CHOBaHUS pa3padaThiBa-
€MO¥ TEXHOJIOTHH JJIsl ILEJIOYHBIX I0YB MarHUEBOT'O OCOJIOHLIEBAHMUS C COBMECTHBIM MPUMEHEHHUEM OHOMEIIMOPAaHTOB U
¢docdorumnca. DTo aeT BOZMOKHOCTh NMPEAYNPEKACHUS PA3BUTUS NETPAJAllMK OPOIIAEMBIX 3€Mejb, YJIYUIICHUS UX
BOJIHOTO, BO3AYILIHOTO U MHUIIEBOTO PEKUMOB, TIOBBIIIEHUS YPOXKAHMHOCTU CEITbCKOXO03SMCTBEHHBIX KYJIbTYD.

B paborax MHOTMX HMcclieioBaTeneil OTME4aeTcs, YTO B YCIOBHAX YCHJICHUS NIPOLIECCOB ACTYMH(DUKAINH, T1e-
PEeYIUIOTHEHUS, AeKaIbIIM(DUKAUN U yTPAThl CTPYKTYPHI MOYB, M3 OOJBIIOr0 pazHooOpasus Memuopanuii 6oiuee 3¢-
(DEKTHBHBIMH B HACTOSILEE BPEMS CUUTAIOTCA OMOJOTMYECKHE METHOpPAIMU. DTOT BUA MEIHOpPAIMK HanboJee MOIHO
OTBEYACT COBPEMEHHBIM HKOJOTMYECKHM TPEOOBAHMSIM BEICHUS CENbCKOXO3HCTBEHHOTO NMPOM3BOACTBA. broiornde-
CKasi METMOpanus B TEOPUH M MPAKTHKE MUPOBOTO CENBCKOTO XO35ICTBA YCIENIHO MCIONB3YETCS IS LIEICHAIIPABIICH-
HOTO yJIyYIICHHUS] IPUPOTHOHN Cpellbl, MPEAyNPEXICHNS NeTPaaliiii, BOCCTAHOBICHHS U TIOBBIIICHHS OHOJIOTHYECKOTO
MOTEHIMAJa AETPaIUPOBAHHBIX 3€MEIb.

Henocrarounas 3eKTUBHOCTH OMOMENHNOpAaMK 1 XUMMEJINOPALMA B OOTapHBIX YCIOBUSIX MOATBEPKIACTCS
raJIOXUMHYICCKON TeopHel cosoHieoOpa3Banus [6]. V3 maHHON Teopuu CIICAyeT, 4TO MEpUOIUUEcKoe aTMochepHoe
yBIIQKHEHHUE TI0YB HA INIyOMHY BCKPBITHS COJICBOTO MOsICA M BHECEHUS! OMOJIOTMYECKUX MM XUMMEJINOPAHTOB HE CIIO-
COOHO JIMKBHJIMPOBATH COJIOHIIOBBIE TPOLECCHI, €CIIM OTCYTCTBYIOT HHCXOJSIIUE IMOTOKH COJIEBBIX MAacC M OTPHIB CO-
JIOHIIEBAThIX TOPH30HTOB OT y4acTUS TPYHTOBBIX BOJ B UX YBIAKHEHHHU. B Takux ciydasx Menuopariys 3aCOJICHHBIX U
COJIOHIIEBATHIX MOYB JOJDKHA NpeIycMaTpUBaTh BHECEHHE XUMMEIHOPAHTOB U MPOBEJCHNE NPOMBIBOK, JUIS yIalCeHUSI
MIPOAYKTOB OOMEHHBIX peakuuii [ 1, §8].

CrenoBatenbHO, COBMECTHOE HCIIONB30BaHUE OMOJIOTHUECKHIX, XHMHUECKHX U THAPOTEXHUIECKUX TEXHOJIOTUI
MOXET 00eCHeYNTh KOPEHHOE YIIyUIICHNE METOYHBIX T0YB MarHUEBOTO OCONIOHIeBaHus. [Ipn Mennopanuy nieIoqHbIX
II0YB MarHWEBOTO OCOJIOHIIEBAHMS NPHMEHEHHE THAPOTEXHUIECKUX MEPOIPUSATHH CBA3aHO C TEM, YTO YPOBEHb MOBBI-
IIEHHUS UX NPOJYKTUBHOCTH 3aBHCUT HE TOJBKO OT HOPM BHECEHHs OMO- W XMMMEIHOPAHTOB, HO M yIAJICHUS IPOIYK-
TOB 0OOMEHa M3 MEIHOPUPYEMBIX TOPU30HTOB. Y laJieHHE MPOAYKTOB OOMEHHBIX PEaKLMi M3 KOPHEOOUTaeMON TOJIIN
IIOYB OCYILIECTBISAETCA IyTeM IPUMEHEHHS IPOMBIBHOTO PEXXMMa OPOIIECHHUS UK BIaro3apsIKOoBbIMU MOJIUBAMH.

Hcnonb30BaHle CEPHOM KMCIIOTHI LIS OJAKUCIEHHUs BOJIBI (M3 pacdeTa 2-3 TOHHBI Ha ThiC. M®), BO BpeMs Mpo-
BEJICHHS BJIaro3apsaKOBBIX MOJMBOB (IIPOMBIBOK), HE TOJILKO YCKOPHUT BHIMBIB MPOJYKTOB 0OMEHa, PaccOJIOHIIEBAaHHE
MOYB, HO ¥ YBEJIMUUT COJEPKAHHUE MOJBIKHOTO (ocopa B IIOUBE 32 CUET NEepexoaa TPYAHOPACTBOPUMBIX €ro COeIu-
HEHUH B MojJBIKHBIE (opMmbl. [lepeuncienHble mpueMbl OOpPHOBI C OCOJIOHIIEBAHMEM M OLIEeJIauylMBaHUEM II0YB 3HAUYU-
TEJILHO TTOBBICAT NPHOABKY YpOsKast B TIEPBbIC TO/IBI X IPHMEHEHHUS.

CoBMecTHOE MTPUMEHEHHE OMOMEIMOPAHTOB C MEIMOPATUBHON 00paboTKO# MoUBHI Ha riryouny 40-45 cM mo3-
BOJISIET MOBBIIIATH BOJOOOECIICUEHHOCTh OPOIIAEMBIX 3eMenb. Bricokas 3h(heKTHBHOCTh arpoTeXHNYECKOTo pa3yIuioT-
HEHHS TTyOMHHBIX TOPU30HTOB NoYB (Tiy6ske 0,3-0,4 M), myTeM mpoBeleHnsT 0€30TBAILHON 00padOTKH TOATBEPKIAET-
cs pakTUKON xo3siicTBoBanus B Poccun, CIIIA. YBennuenne riryouns! perxiieHus mous a0 0,6-0,8 M. co3maBano 60-
jiee OJaronpHsTHBIC YCIOBHUS IUISI Pa3sBUTHS KOPHEBOM CHCTEMBI BO3JICNIBIBAEMBIX KYJBTYp, YBEIHUCHHS OOBEMOB
HaKOIIJICHHUS OCAJKOB, 3a CUET Pa3pyIICHUS MCKYCCTBEHHOTO WJIM €CTECTBEHHOTO YIUIOTHEHHUS MOYB, M YPOKaHHOCTH
BO3/IETIBIBAEMBIX KYJIBTYp. IIpn 3TOM yCTaHOBIIEHO, YTO B CIy4ae MPUMEHEHUS KOMITJIEKCHON METHOPAIINH 3aCOIEHHBIX
U COJIOHLIEBATHIX T0YB (BHECEHHE OMO- U XMMMEIHOPAHTOB, ITPOBEJCHUE IIPOMBIBOK U IIyOOKOTO PHIXJICHUSI) ypOxKa-
HOCTB BO3JICJIBIBAEMBIX KYJIBTYP 3a9acTyIO IIPEBbIMIANa OKa3aTeNH, IOJTyYeHHbIE Ha 30HAIBHBIX ITOYBaX.

IIpumeHeHre TIIyOOKOTO PBIXJIEHUS NpH OMOMETHOPALMH IIEJIOYHBIX II0YB MAarHWEBOTO OCOJIOHIIEBAHUS HPHU
COBMECTHOM BHECEHHH OMOMENMOpaHTOB U (ocdorurca BHECET KOPEHHbIE U3MEHEHHUS B )KU3Hb MOYBEHHOI'O MOKPOBA
0COOCHHO COJIOHLIOBBIX TOpH30HTOB. [locie riryOOKOro phIXJICHHS 3HAYUTENFHO YIIYUIIUTCS BOJHO-BO3IYLIHBIH M MH-
TaTeJIbHBIH PEKUM I0YB, YCHIIMTCS aKTHBHOCTh NPOHUKHOBEHHSI KOPHEBOW CHCTEMBI B TIIyOMHHBIE TOPU3OHTHI, yCKO-
pHTCS TyMyCHU(UKALI KOPHEBBIX OCTaTKOB. [IpnBeieHHBIE U3MEHEHHMS B )KU3HU [T0YB TOBBICST YPOBEHb UX COIIPOTHB-
JSIEMOCTH K aHTPOIOT€HHBIM Harpy3kam, yCKOPSIT TEMITbl POCTa IIOAOPOIHS, 33 CUET €KETrOJHOTO YBEIHMYEeHUs Ono-
Macchl PacTEHHH W YHMCIEHHOCTH MHKPOOPTaHU3MOB. [IOBBICAT yCTONUYMBOCTH NMOYBEHHOW CTPYKTYpHI (arpoHOMHYeE-
CKOI1) K pa3pymIaomemMy AeHCTBHIO TOJMBHON BOJBI, a TAK)KE BIIUTHIBAIOIIYIO CTIOCOOHOCTH MMOYB. CHHU3ST TOKCHIECKOE
BO3ZICWCTBUE BPEIHBIX COJIEH M HATPHS, 32 CUET HAKOIUICHHS KaJbLUS B MMOYBEHHOM PAcTBOPE M MOTJIOMIAIONIEM KOM-
IUTeKce. YIIydmiaT MpHKUBAEMOCTh Paccaabl U CaXKEHIIEB 0COOEHHO TP BHECEHHH OpraHMYecKuX ymoOpeHuit, obecre-
4aT yCTOWYMBOE M PABHOMEPHOE PAa3BUTHE CENbCKOXO3SHCTBEHHBIX KYIbTYP.

W3 o630pa muTepaTypHBIX WCTOYHWKOB BHIHO, YTO CYIIECTBYIOIIME METOAbI MEIHOpAIMU IIEJIOYHBIX ITOYB
MarHMeBOT'O OCOJIOHIIEBAHHUS B YCIIOBHSIX OPOIIECHHS, Pa3/lelbHOE IPIMEHEHHNE X He JaeT oxunaembix dddexros. [To-
3TOMY HEOOXOAMMO OJHOBPEMEHHO pelaTh TPH 3a/1auu: yJIydleHne (pU3NKo-XMMHUUYECKHX CBOHCTB IMOYB IyTeM OHO-
MEJIMOpPAIMH C COBMECTHBIM HCIIOJIb30BaHHEM OMOMENNOPaHTOB U (hochorurca, peIXJIeHUs] KOPHEOOHTAEMOM TOJIIN
IIOYB W NPOBEICHUS BJIAr03apsiIKOBBIX IOJMBOB ISl YAAJICHHS MIPOIYKTOB OOMEHA MEX/1y NMOYBEHHBIM PacTBOPOM H
MOMIOIIAKOIIEM KOMILIEKCOM. KoMmeKkcHbIi noaxo K MeIHopaltu MEI0YHbIX OYB MarHMEeBOr0 OCOJIOHLIEBAHMS B
ycnoBusix FOxxHoro Kazaxcrana obecnieunT paccosioOHILIEBaHUE U pacllieslayMBaHue, IIOBBIIICHHE 3a11aCOB OPraHMYECKUX
BEIIECTB, yIy4lIeHHE BOAHO-(H3MIECKUX CBOWCTB IOYB U CHIDKEHHUE 3aTPaThl BOJIBI HA €IMHUILY MacChl ypoxKas Cellb-
CKOXO3SIHICTBEHHBIX KYJBTYP.

O dexTnBHOCTE OHOMETHOPALMH MIETOYHBIX OYB MAarHMEBOTO OCOJIOHIIEBAHHS NPH COBMECTHOM BHECCHHH
OroMenropanToB U ¢Gocdorunca Ha GoHe TIYOOKOTO PHIXJICHHS MOYB C MOCICTYIONUM MPOBEIECHUEM BIIaro3apsiKo-
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BBIX IIOJIMBOB JUIl YyJNAJICHHUS NPOJIYKTOB OOMEHHBIX PpEaKIWH MEXIy IIOYBCHHBIM pPAaCTBOPOM M IOYBEHHO-
TMOTJIOIMIAIOIIMM KOMIUIEKCOM ITOJITBEPXKAAETCS PE3yJIbTaTaMM JIM3UMETPUYECKUX HuccienoBaHuil [2, 7]. Pesynbrarsl
9THUX UCCJICJOBAaHMH TOKa3alH, YTO MYTEeM COBMECTHOTO HCIIOJIb30BaHHMS OMOMENIHOPaHTOB M (ochorurca, poIxieHHs
MIOYB M NTPOMBIBKH, MOXHO YCKOPHTb IPOLIECCH PACTBOPEHHMS COJIEH M CKOPOCTH NPOTEKaHUSI HOHOOOMEHHBIX PeaKIui
MEXy NOYBEHHBIM PAacTBOPOM M MOYBEHHO-TIOTIIONIAIONIMM KOMIUIEKCOM. B pe3ynbrare HHTErpHupOBaHHBIE MEPOIIPHU-
aTust obecrieyaT 3a KOPOTKHH MPOMEKYTOK BPEMEHH MEIMOPHPOBAHMSI KOPHEOOUTAEMBIX CJIOEB IIOYB JI0 IOPOTa TOK-
cm4yHOCTH. Torma Kak Mmpu CyIIECTBYIOIIMX METOAAX VIS PACCOJOHLEBAHHS COJOHIEBATHIX IOYB TPEOyeTcss MHHUMYM
5-10 e, a He ynajneHHe ITOJHOCTHIO NPOAYKTOB OOMEHHBIX PEAaKIMU MOTYT IIPUBECTH UX K BTOPHYHOMY 3aCOJICHUIO
OCOJIOHLICBAHHIO.

YcTaHOBJIGHHBIC MAPAMETPHI MPOLIECCOB CHIDKEHHS LICJTOYHOCTH M COJIOHIIEBATOCTH OPOLIACMBIX IIOYB HPH
OMOMETHOpaLi C COBMECTHBIM BHECCHHEM OMOMENHOPaHTOB U (ocdorurca Ha (GoHE TITyOOKOTO PHIXJICHUS KOpHE-
00HTaeMOil TOJIIH ¢ IPOBEICHUEM BJIaro3apsaKOBBIX ITOJIHBOB SABIsETCS HOBBIMU. ClleI0BaTENBHO, 3TO 00YCIIaBINBaeT
JajbHeilee pa3BUTHE MOYBEHHON W MEIMOPAaTUBHOM HAayKH, JOTOJHSAET MO3HAHMS B 00JIaCTH MaccolepeHoca U Mac-
cooOMeHa B KOpPHEOOUTaEMOM CJIO€ TIOYB.

MerTo/; YyCKOPEHHOTO PACCONIEHHS M PAcCOJOHIIEBAHMS LIEJIOYHBIX II0YB MarHMEBOTO OCOJIOHLIEBAHUS TaKKe
SIBJISIETCSI HOBBIM M KOHKYPEHTOCIIOCOOHBIM. KOHKYpEHTOCTIOCOOHOCTD MpeaonpeaessieTcs ACHIEeBU3HON OnoMennopaH-
TOB M JIOCTATOYHBIM KOJIMYECTBOM (hOC(OruIca, 3amacbl KOTOPbIX COCTABISIET OKOJIO 8 MJIH. TOHH. BHeapeHue npea-
raeMoi TEXHOJIOTHMH CO3JIacT YCIOBHUS JJIsl peasibHOM CTa0WiIM3alMy MPOM3BOACTBA CEIbXO3MPOIYKIUH, MOJHUMET
JKU3HEHHBIH YPOBEHB B CEJIBCKON MECTHOCTH, 0OSCIICUHT OXPaHy OKPYKaloIlei cpebl.
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THE COMPLEX MELIORATION OF BASIC
IRRIGATED SOILS OF MAGNESIUM ALKALINIZATION
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Abstract. The existing technologies of chemical melioration, though provide decrease in level of alkalinity and
solonetzicity, but do not raise the content of organic substances and nutritious elements in root layer. Therefore, it is
possible to achieve increase of fertility of alkaline soils of magnesium alkalinization at bio-melioration by usage of
ameliorants with phosphogypsum.
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TEXHOJOT'UA NIOBBIIWEHUSA ITPOAYKTUBHOCTHU
3ACOJIEHHBIX 1 COJIOHINEBATBIX ITIOYB

P.K. Bexo6aes, E.JI. anapkyJiopa?
! nokTOp TexHUYECKUX HAYK, IPOdeccop
2 KaHIUIAT CENbCKOXO3AHCTBEHHBIX HAYK, BEMyIHI HAYIHBIH COTPYIHUK
Kazaxckuit HayqHO-HCCIeI0BAaTENbCKAN HHCTUTYT BOJHOTO X03siicTBa (Tapas), Kazaxcran

AHHomauu}l. Oonotl uz 2nasmvix NPpUYUH CHUNCEHUS npoc)ykmugnocmu opowaemsvlx 3emelb U IKOJ102U4eCKoco
Kpusuca Ha uppucayuOHHbLX CUCmemax A614Aemcs 3acojleHue, 0COoJloOHYyesarnue u owenadusanue node. Ilo smoti npudune
HA uppucayuoOHHblx cucmemax npoucxo@um YCuieHue memnos HaKonjierusl conell 8 KOpH€O6uma€MOM CJloe noys.

Knrwueswvie cnosa: mexHoJjlocuA, 3acojlieHue, 0CoJlIOHYyesdarue, I’lpOdmeUGHOCWlb.

Beenenne. OnbBIT HKCIUTyaTallid MUPPUTANMOHHBIX CHCTEM IIOKA3bIBAET, YTO OPOIIEHHE CEIHCKOXO3IUCTBEH-
HBIX KyJIBTYp HeH30€)KHO NPUBOIUT K HAPYIICHHUIO CIIOKUBIIETOCS B €CTECTBEHHBIX YCIOBHAX BOIHO-COJIEBOTO OallaH-
ca B MOYBOTpyHTax. [103TOMy Ha MHOTHX HPPHUTAIIMOHHBIX CHCTEMaX MPOMCXOINT YCHUJICHHE TEMIIOB HAKOIICHUS CO-
e B KopHEoOuTaeMoM cioe 1mouB. OHOHM M3 TNIABHBIX IPUYHAH CHIDKEHUS HMPOTYKTHBHOCTH OpPOIIACMBIX 3eMelbh U
9KOJIOTHYECKOTO KPH3HCa Ha HPPUTAMUOHHBIX CHCTEMAaX SIBISIETCS 3aCOJICHIE, OCOJOHIICBAHNE U OIIEIaYNBAHNE TTOYB.
Heuns0eXHOCTh MPOTEKAHUS TAKHX MPOIECCOB B MOYBOIPYHTAX MPU OPOIICHUH MOITBEPKIACTCS MHPOBBIM OIBITOM
oporaemMoro 3emienenus. HampumMep, B HacTosiiee BpeMs, B caMoM OoraToM u MoifHoM rocynaapctee mupa CIIA,
okoJio 40 % opomaeMbIx 3emens (8517 Thic.ra) sSBIAIOTCS 3acONEHHBIMY, a B KaHaje miomanb 3acoIeHHBIX Opollae-
MBIX 3€MeJb COCTaBJISIIOT OKOJIO 7,2 MIIH.ra. AHAJOTUYHAsI CUTYallysl Ha OPOIIAaeMbIX 3eMJISIX UMEET MECTO MpaKTUie-
CKH BO BCE€X CTpaHaxX MHPA, PaCIOJIOKEHHBIX B apHIHOM 30HE.

Ha coBpemenHoM a3tamne pasButus opoineHusi B Kazaxcrane, u3 cymecTBoBaBIuX 2,36 MIIH.Ta OpPOIIAEMBIX
3€Mellb, Ha CETOAHSIIHUN JEHb PETYJSIPHO MoyMBaeTcs okouo 1,3 muH.ra, u3 Hux 1108,5 Teic. ra unu 93,3 % pacnoso-
JKCHBI B YeTHIPEX IOXKHBIX ob0mactax pecrmyOmmkwm: Ammatuackoit (34,6 %), XKamOwsmickont (13,7 %), FOxHo-
Kazaxcranckoii (33,9 %), Kenputopauackoit (11,1 %) (tabmmma 1). Ilpu 3ToM, aHATH3 SKOJIOTO-METHOPATUBHOTO CO-
CTOSIHUSI HPPUTAIIOHHBIX CHCTEM TTOKa3bIBaeT, 4To Ooiee 50 % oporraeMbIxX 3eMellb IMOIBEPTIIOCh 3acoIeHuUIo, a 30 %
— OCOJIOHIICBAHHUIO, OMIETAYNBAHUIO, TOTEPSM 3aIIaCOB IUTATECIHHBIX BEIICCTB.

DakTOphl YXyAIIEHHS YKOJOr0-MeJTHOPATHBHOIO COCTOSIHMS OPOIIaeMbIX 3eMeab. OJHIM U3 HEIOCTaT-
KOB OPOIICHUS SIBJIACTCS HEH30EKHOCTh [TOTEPh OPOCUTEILHBIX BOJ Ha MHOMIBTPAIUIO, KOTOPbIE MpPHU HeoOecreueH-
HOHM JIPEHUPOBAHHOCTU TEPPUTOPHUH MPHUBOJAT K TMOJHEMY MUHEPATM30BAaHHBIX TPYHTOBBIX BOJ| BBIIIE KPUTHUYECKOM
rIyOuHBL. J{J1s moA/iep>KaHusl TPYHTOBBIX BOJ HIKE KPUTHYECKOTO YPOBHS M MPEJOTBPAIICHHSI 3aCOJIEHUST OPOIIaeMbIX
3eMellb, Ha MaccuBax opolneHus Kazaxctana ¢ cepeuasl 50-X TOJ0B MOBCEMECTHO OBUIM TOCTPOUIIH JPEHAKHBIEC CH-
CTEMBI Pa3IMIHONW KOHCTPYKIMH. BciencTBrue 3TOTo co3fnaBajics OMarompHsTHBINA BOAHBIN, TEIUIOBOHM, BO3AYUIHBIA H
MTUTATEIBHBIA PEKUMEBI TI0YB.

JJIs1 KOpEHHOTO YIYYIIeHHUS TOYBEHHO-3KOJIOTHISCKOH 00CTaHOBKH Ha OPOIIAEMBIX 3eMIISX 3aIIPOSKTHPOBAHEI
U TIOCTPOEHBI CKBa)KUHBI BepTUKanbHOTrO ApeHaxa (CB/). [Inomans, obcmyxnBaeMasi OTHONW CKBaKWHOM, COCTaBIISsLIIA
ot 150 1o 260 ra, rmy6ouna 50-70 M, npoekTHbIH pacxox — 40-100 i/c. B pesynbrate crpoutensctBa CBJ] BomooTBeae-
Hue nocturao 3200-5200 m3/ra, uto cocrasiser 10 30-35 % OT BOXOMOIAYH. IToaTtomy B 80-X rogax BO MHOTHX UPpHU-
TalMOHHBIX 3KOCHCTEMaX MPOH30ILIa CTAOMIH3aNHs SKOIOT0-METHOPATUBHOT'O COCTOSIHUS OPOIIAEMBIX 3eMeTb.

Tabnuya 1
Pacnpeueneﬂne opouIaeMbIX 3¢eMeJIb 10 CTENEH! 3aCOJICHUHA MOYB,
ThIC. Ta/% 0oT Bcero opomaemsix 3emeb (FOKI'M3D u KI'MDJ)
Ne ANMUHHCTpATHBHBIE Bcero opomtaembix B ToMm uncne
I obnacTu 3eMeJb, ThiC.Ta HE3aCOJICH- cnabo3aco- cpemHe3aco- CHJIBHO3aC0-
HEIE JIEHHEIE JICHHBIE JIEHHEIE
1 AnMaTHHCKas 001acTh 581,6 227,4 177,4 142,0 34,8
100 39,1 30,5 24,4 6,0
2 YKam6buicKkas o0macTb 142,0 101,9 24,7 10,1 53
100 71,7 17,4 9,1 3,8
3 1Oxno0-Kazaxcranckas 511,7 340,6 105,0 49,5 16,6
001acTh 100 66,6 20,5 9,7 3,2
4 KbI3bL10pAMHCKas 061acTh 277,7 2.7 125,8 79,2 70,0
100 1,0 45,3 28,5 25,2
ITo ¥OxuoMy Kazaxcrany 1513,0 672,6 432,9 280,8 126,7
100,0 445 28,6 18,5 8,4
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Opnako B Hactosuiee BpeMss CBJ] Boiuu u3 ctpost. TexHudeckuil ypoBeHb TOPU30HTAIBHOTO ApEHaXka U OT-
KPBITBIX KOJUIEKTOPOB, M3-3a Ae(hOpMalliK Pycel U 3apacTaHusl pPaCTUTEIbHOCTBIO, OYeHb HU3KHH. Ha opomraeMsix 3em-
JIIX MPOM30LUIO CHIDKEHHE APEHUPOBAHHOCTU U MOJBEM YPOBHS 3aleTaHUs TPYHTOBBIX BOJ. B pe3ymbraTte 3TOrO MH-
TEHCUBHOCTb JIeTpajaliii (3acoJIeHHE, OCOJIOHIIEBAaHNE U OILIENIAYMBAaHUE) OPOIIAEMBIX 3eMeNb BO3POCIa U KaK clel-
cTBHE B 1,5-2 pa3za cCHU3MIACH NPOJLYKTUBHOCTD CEIbCKOXO3SIICTBEHHBIX KYJIBTYP.

Jpyrum QakTopoMm 3acojieHUs] OpOLIAEMBIX 3€MeNb SBIISIETCS BBICOKAas MHHEPAIN3alMs M HU3KOE KayeCTBO
OPOCHUTENBHBIX BOJ, KOTOPHIE, IIOCTYIAsl Ha OPOIIAEMbIE 3€MIIH, MPUBOIAT K yCHICHHIO TEMIIOB HAKOIJICHUS COJECH U
CKOPOCTH OCOJIOHIICBAHUS 1 OIIENAYNBaHUS TTOYB.

CrenoBaTenbHO, B CIIOXKMBIIEHCS CUTyalluy Ha opomaeMbIx 3eMisix KOxHoro Kasaxcrana, Uit OBBIIEHHS UX
MPOIYKTHBHOCTH HEOOXOIMMO pa3paboTaTh CHCTEMY HHTEIPUPOBAHHBIX MEPONPHATHH, BKIFOYAIOMINE BOTHYIO (IIPOMBIB-
Ka ¥ IPOMBIBHOH PEXXUM OPOLIECHHS), XUMHUUECKYIO M (PUTOMEIHOPALIHIO C YI€TOM APEHUPOBAHHOCTH TEPPUTOPHHL.

TexHO0JIOrHH BOCCTAHOBJIEHUS MPOAYKTHBHOCTH JerpPaidpOBAaHHBIX MOYB. MHpoBoii ombIT OOpHOHBI C 3a-
COJICHHEM OpOIIaeMbIX 3eMeJIb ITOKa3bIBaeT, YTO Hanboisiee NeIeBbIM U d(PEKTUBHBIM METOJOM PacCOJICHUS KOpHe-
0o0UTAaeMoro Clios IO4B SBIISIETCS NMPOMBIBKA Ha ()OHE XOpoIo padoTaroliero apeHaxa. B Hacrosmee paspaboraHo
MHOKECTBO TaKuX TexHosoruil. HanpumMep, mpoMbIBKa 3aCOJICHHBIX IIOYB OCYLIECTBISAETCA MO YeKaM; 110 MoJIocaM; Mo
6opo3nam; OOKOBBIMH ITPOMBIBKAMHU; JI0KA€BaHNEM; (POPCUPOBAHHBIMU POMBIBKAMH | T.J1. DTH TEXHOJIOTHH pa3pado-
TaHBl U1 OpOLIAEMBIX 3€Melb C KOHKPETHBIMH IOYBEHHO-MEIMOPATHBHBIMH YCIOBHSAMH. M3MeHeHHe HOYBEHHO-
THJPOT€0JIOTMYECKUX YCIOBHH CHIKAIOT 3()()EKTUBHOCTh IIPOMBIBKH, MMOBBIIIAIOT pa3Mephl IPOMBIBHBIX HOPM JUIs pac-
COJICHHSI KOPHEOOMTAaEeMOH TOJIIM MOYB A0 MOPOra TOKCHYHOCTH. IIpOMBIBKA 3aCONICHHBIX MOYB MPOBOJHUTCS IIOCIE
yOOpo4HBIX paboT, KOTZla BOJa HE HMCHOJIB3YETCSl Ha OPOLICHHE CENILCKOXO3SMHCTBEHHBIX KynbTyp. B HOxuoM Kazax-
CTaHe ITPOMBIBKH MOXXHO IIPOBOJUTE C OKTSIOPS 110 anpelib B TeUeHHE 5-6 Mecses.

Bwmecre ¢ Tem, mHOroneTHue uccienoanns KasHMMBX, npoBeneHHBIC Ha 3aCOJICHHBIX MOYBaX (Cynb(haTHO-
XJIOPUIHBIA U XJIOpUAHO-Cynb(aTHEIH XxuMu3M 3aconeHnsi) CeepHoro u llenrpansHoro Kaszaxcrana, mokasanu, 9To
ITyTeM H3MEHEHUS pekHMa IPOMBIBOK (pa3MepoB Pa30BbIX MPOMBIBHBEIX HOPM M MPOAOKUTEIBHOCTH MEKIIOTUBHBIX
MIEPUO/IOB) MOKHO YCHJIUTB COJICOT/Iauy [TOYB ¥ COOTBETCTBEHHO CHU3HUTH pa3Mephl MPOMBIBHBIX HOpM 10 30-50 %.

HccnenoBanusamMu, npoBeeHHBIME B Oacceitne p. Ceipaapsu (MaxTaapanbckuil paifoH) YCTaHOBIIGHO, YTO IIy-
TEM U3MEHEHHS PeXHUMa 3aTOIUICHHS U Pa3MEpPOB YEKOB MOXKHO OJTHUM M TEM e 00bEMOM IPOMBIBHOI BOJIbI YBEITHYH-
BaTh KOJMYCCTBO BBIMBITBIX COJICH U3 KOpHEOOUTaeMoii Toy (Tabiuna 2).

Tabnuya 2
Biiusinue TeXH0J10TMU NPOMBIBOK HA 00beMbl IPOMBIBHBIX HOPM M IIPOJOJIKMTEJbHOCTD IPOMBIBKHU

Pa3zwme- TIpoomxuTeTLHOCTH 3arpathl BOABI, M° /ra PasMephl MPOMBIBHBIX HOPM, M° /ra
pHI "eka MIPOMBIBKH, CYT Ha UCIIApCHHUE Ha HACBIIICHHE Ha cbpoc OpyTTO HETTO

10x12 2-3 20-40 300-500 0 2500-3000 2000-2500
20x30 3-4 40-60 300-500 0 2800-3500 2500-3000
50x100 6-10 70-130 300-500 0 3400-4000 3000-3500
100x200 20-25 n Gonee 220-300 300-500 500-1000 4000-5000 3300-4000

PesynbraTel HaOMrOIEHUI 32 MHTEHCHBHOCTBIO BBIMBIBA COJICH IOKA3bIBAIOT, YTO C YMEHBIICHHEM Pa3MEpOB
YEKOB M Pa30BBIX IIPOMBIBHEIX HOPM YCHIJIMBAETCS COJEOTIAa4a MPOMBIBAEMBIX IOYB. POCT MHTEHCHBHOCTH COJICOTIAYN
ITOYB TPU CHMKEHUHU Pa3MEPOB PA30OBBIX MPOMBIBHBIX HOPM OOBICHSETCS CHIDKEHHUEM CTETICHH HEYCTOWYUBOCTH THII-
PaBIMYECKOTO Ipoliecca B KOPHEOOUTAEMOM CJIO€ TI0YB, B PE3yNbTaTe POCTa MPOJODKUTEIHHOCTH KOHTAKTa BOIBI CO
CKEJIETOM MOYBOTPYHTOB, YTO COOTBETCTBEHHO YBEJIMUMBAET PACTBOPUMOCTH colieil. BMecTe ¢ Tem yBenuueHue mpo-
MBIBHBIX HOPM H Pa3MEpPOB YE€KOB MPUBOIMT K CHIKEHUIO HHTEHCUBHOCTH BBIMbIBA COJICH.

BmMecre ¢ TeM, ONBIT SKCILTyaTallii UPPUTALIMOHHBIX cucTeM B LleHTpanbHO A3MaTCKUX pecryOinKax MoKa3bl-
BaeT, 4YTo OOphOa CO BTOPUUHBIM 3aCOJICHHEM TOYB ITyTEeM IIPOBECHUS] MPOMBIBKH MJIM NPUMEHEHHUS TPOMBIBHOTO pe-
JKFIMa OpOIISHHS (BJIaro3apsika + BereTalliOHHBIC TIOJIHBEI IIPEBHIIAIOT YBANIOTPAHCIIHPAIINIO) Ha (poHE XOpoIIo pado-
TAIOIIETO JpeHa)ka CHWKAeT HPOJYKTHBHOCTb OPOIIAEMBIX O IMPUYHMHE YMEHBIIECHHS 3aracoB I'yMyca, CHIDKEHUS
YCTOHYMBOCTH arpOHOMHYECKON CTPYKTYpBI, YBEJIHUEHHs 3aTpaT BOJbI Ha MOJIYyYCHHE €AWHMIBI NPOIYKIIHH, BCIE.-
CTBHE CIMTH3AINH (OIIETaYNBaHMs, OCOJIOHIIEBaHUs) T0UB [3].

BaxHeHImM 371eMEeHTOM YCTOHUMBOTO (pyHKIMOHUPOBAHMS UPPUTALIMOHHBIX CHCTEM SIBIISIETCS BEIOOP A(D(EKTUBHBIX
TEXHUYECKHUX CPE/ICTB M TEXHOJIOTHYECKHX OIepalyii 1o NpeaynpekaeHHIo 1 60pb0e ¢ 3acoIeHIeM, OCOJIOHIIEBAHUEM U OIIe-
JIaYMBaHUEM T104B. B 1epBoM citydae COBEpILEHCTBYIOTCSI TEXHUUECKHE CPEJICTBA M TEXHOJIOTHUYECKHE ONEPAIUH 110 YCHUIICHHUIO
MEXaHU3MOB COJICYHAJICHHUS, COKPAIIAIOTCSI TEXHOJIOTHIECKHE TIOTEPH OPOCHUTENILHON BOABI (Ha (PruITpamuio, UCIapeHne 1
cOpoc), UIIET aKTUBU3AIHS OUOJIOTHYECKOTO KPYyrOBOPOTA BEIIIECTB ITyTEM YBEIMUESHHS TIOCEBOB O00OBBIX, CUIEPATTHHBIX KYJTh-
Typ ¥l MHOTOJIETHHX TpaB [3, 4]. Bo BTOpOM — IOTIOJTHUTENEHO UCTIONB3YIOTCS XUMIYECKHE METMOPAHTHI I YCKOPEHHOTO BOC-
CTaHOBJICHHSI MPOIYKTUBHOCTH OPOLIAEMBIX 3eMellb, M YIyULICHUS NX (PU3UKO-XUMUUYECKHUX CBOMCTB.

OcHOBHas 3a/jaya XUMHYECKOW MEINOpanyy 3aCOJICHHBIX COJIOHIIEBATHIX TIOYB M COJIOHIIOB 3aKIIOYaeTcs B
TOM, YTOOBI ITyTEeM BHECEHMSI XMMUUYECKHX MEJIHOPAHTOB YJIYy4IINTh BOJHO-(PHU3NUYECKHE CBOICTBA MIOYB M C MOMOMIBIO
MIPOMBIBKH YJaJIUTh U3 MEIHOPUPYEMOH TOJIIM MPOJYKTHl OOMEHHBIX PEaKILi, a TaKKe N30BITOK TOKCHYHBIX COJIEH.
OO0o001eHne MMEIOINXCSl MaTepralioB MOKa3bIBAaeT, YTO B HACTOSIEE BPEMsI CYLIECTBYIOT Pa3IM4HbIE TEXHOJIOTHYE-
CKHE CXEMbl XMMHUECKOH MEHOpPAIMK COJIOHIIEBATHIX IT0YB M COJOHIIOB, T.€. XUMHYECKass Menuopanus 06e3 nposeze-
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HUSI TIPOMBIBOK U C TIPOBE/ICHHEM NMPOMBIBOK. BMecTe ¢ TeM, MHOTHE HCCIICIOBaHUS CBHIETENILCTBYIOT O TOM, 4TO d(-
(heKTHBHOCTH XUMMEIMOPAHTOB O€3 IPOBE/ICHHSI IPOMBIBOK OUCHb MaJla.

[ostomy corpynuuku KasHUMBX npoBomsT MHOroJeTHHE MCCIIEIOBAHMS 10 Pa3paboTKe TEXHOJIOTHH Pacco-
JIOHLIEBAHHS COJIOHIIEBATBIX MOYB M COJIOHLIOB JJIS Pa3IMYHBIX MPHUPOIHbIX 30H Kazaxcrana [2]. [Ipu sTtom pazpaborka
TEXHOJIOTUY XMMHYECKON MEIMOPALIMU COJIOHIIEBATHIX ITOYB M COJIOHIIOB OCHOBBIBAJIACh Ha (PU3UKO-XMMHYECKON CYIITHO-
CTH KUHETHKH COJICOTJaYH U MOHOOOMEHHOI copOIMy B MEIMOPHUPYEMOH TOJIIIE NTPU BHECEHUH XMMHYECKHX MEIHOpaH-
TOB M X MpoMbIBKe. OCHOBHBIM KPUTEPHEM OLICHKH JUIsl pa3padaThIBAEMOI TEXHOJIOTUH SIBIISIETCS: MOBBIIICHUE CKOPOCTH
MIPOTEKaHMUsI HOHOOOMEHHBIX PeaKIfil MeX Iy mouBeHHO-TiormamatomuM komioiekcoM (ITTTK) 1 mouBeHHBIM pacTBOpOM,
MHTCHCHBHOCTH BBITECHEHNS KaTHOHOB HaTpus 1 MarHus u3 [1ITK xatmoHaMu KambIys, a TaKKe yBEIMUCHUE TEMIIOB BbI-
MBIBa TIPOAYKTOB OOMEHHBIX PEAKIHi M COJeH U3 METHOPUPYEMOU TOJIIIIN TTOYB.

Pe3ynbrarhl HCCIENOBAaHUN 10 W3YYEHHUIO IPOIECCOB PACCOIOHIIEBAHMS ITOYB MOKA3aJH, YTO pazHOOOpa3ne Mod-
BCHHO-KJIMMaTHYECKHUX yCJIOBHH OpoIIaeMbIxX 3eMenb Ka3axcrana TpeOyeT pa3nuiHBIX OAX0A0B K HUM. Hampumep, mouBs
YEepPHO3EMHOM 30HBI B OCHOBHOM BBICOKOKapOOHaTHBI. [103TOMY JUIsi KapOOHATHBIX MOYB I1€JIECOO0PAa3HBIMU SIBIISIOTCS TEX-
HOJIOTHH, CIIOCOOCTBYIOIIME MOBBIMEHUIO pacTBopuMocTd CaCO3z U MOIHOMY HCHONB30BAaHUIO PACTBOPEHHBIX KaTHOHOB
KanbIus [1]. DTo nocTuraercs 3a cueT BHECEHUsI CEPHON KUCIOTHI. VIcToIbp30BaHNe KHCIOThI B KAU€CTBE XUMHUYECKUX MEJTU-
OpaHTOB MPHUBOUT K Pe3KoMy CHIDKeHUIO pH cpespl 1 kak crenctsue, pocTy pactBopumoctu CaCOs,

Ha manokapOoHaTHBIX U IIyOOKOTHIICOBBIX MOYBax HanOosee HPpPEKTHBHBIM METO/IOM SIBIISIETCSI COBMECTHOE
BHECEHHE KHCIIOTHI U Turca (pocdorurca). ITa TEXHOJIOTHUECKAsI cXeMa 00eCIeurnBaeT MOBBIILIEHUE CKOPOCTH MPOTe-
KaHUA 00OMeHHbIX peaknnii Mexny IIIIK u moYBeHHBIM pacTBOPOM IO CPaBHEHHIO C Pa3/elIbHBIMH BHECCHHUSAMH 3THX
XMMHYECKHX MEITHOPAHTOB.

I'unic u docdorurc, Mo cpaBHEHHIO € IPYTUMH XUMHUECKIMHU MEITHOPAaHTaMH 00JagaeT cinaboil pacTBOPHUMO-
CTBIO, OyneT neifcTBoBaTh AnUTENbHOE BpeMs. ClieoBaTeIbHO, A MOJIHOTO PACTBOPEHUS PACYETHOM O3Bl 3THX Me-
JIMOPAHTOB MOTPEOYIOTCS OOJIBIINE TPOMBIBHEIE HOPMEL. [103TOMY 3 (eKTHBHOCTB THUIICA BO3PACTACT HAa COJIOHYIAKOBA-
TBIX COJIOHILIAX, JUISl PACCOJICHUS! KOTOPBIX MOTPEOYIOTCs 0O0JIbIINE 0OBEMBI TPOMBIBHBIX BOJI.

IIpuMeHeHHEe XJIOPUCTOrO KalbLUSA 3a CYET €ro JIETKOH pacTBOPUMOCTH NPHUBENCT K PE3KOMY YBEIHYCHHUIO
KOHIIEHTPAIMH KaJbIUs B MOYBEHHOM PacTBOpPE, KOTOPHIN MPENATCTBYET MENTH3alMK MOYBEHHBIX arperatoB U yxya-
LIEHHIO BOAHO-(U3MYECKUX CBOMCTB M0o4B. [l03TOMY NpHMEHEHHE XJIOPUCTOrO Kaiblius Hanbonee 3 dexTHBHO Ha co-
JIOBO-COJIOHIIOBBIX OYBAX.

B ycnoBusax FOxxnoro Kazaxcrana, rae opolnaeMble MOYBBI MMEIOT MarHHEBOE OCOJIOHIIEBAHHE U BBICOKYIO
IIEIOYHOCTh, Hamboiee AemeBbIM M 3(GEKTHBHBIM MEIHOpPAaHTOM sBisieTcst doccdorunc [5, 6]. DTa TEXHOIOTHA
IIpeAycMaTpuBaeT mocie yOoopku oTOop mpoO MOYBEI Ha XMMaHAJN3 M OCEHHIOK Bemamky. [nmybuna Bemamku 25-30
cM. Jlo HacTyIUIeHns MIepHoa MacCOBOTO BBINAACHHS OCAJIKOB XUMMEIHOPAHTHI BHOCAT MO Bemaiuke. J{ias paBHOMep-
HOCTH MX BHECEHHUSI CJIeIyeT HCIOB30BaTh pa3dpaceBaten PYM — 5 w1 — PMI — 4. Jlns BHecenus ¢ocdorumca Ha
OTIBITHO-TIPOU3BOJICTBEHHEIH y4acTOK UcTioNb30BaHbl 1 — PMI™ — 4 (Ilpeamatent Ne 17024).

D¢ deKTUBHOCTL 3TOr0 MENMOPaHTa HA MOYBaX MAarHUEBOTO OCOJIOHLIEBAHMS TIOJTBEPKIACTCSI MHOTOJIETHUMH HC-
CIIeZIOBAHMSIMY TIPOBEJICHHBIX Ha OPOIIAEMBIX 3eMJISIX 30HBI ApbICh-TypKeCTaHCKOTo KaHalla u Oacceiina pek Aca-Taac.
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THE TECHNOLOGY OF PRODUCTION
CAPACITY INCREASE OF SALINE AND ALKALINE SOILS
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Abstract. One of main reasons of productivity decrease of the irrigated lands and ecological crisis on irriga-
tional systems is salinization, solonetzization and alkalization of soils. Therefore, on irrigational systems there is accel-
eration of salts accumulation in a root layer.
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PAKTOPBI, OKA3BIBAIOIIUE BJIUAHUE HA OBBEMbI
BOJOOTBEJEHUS B KASAXCTAHCKOU YACTHU I'OJIOJHOCTEIICKOI'O MACCHUBA

E.JI. Kanapkynosa', P.K. Bex6aes?,
! KaHAUIAT CeNbCKOXO3AHCTBEHHBIX HAayK, JOIEHT,
2 TOKTOp TEXHMYECKHX HayK, Tipodeccop
Kaszaxckuii Hay4HO-HCCIIEI0BATEIbCKUI MHCTUTYT BOJHOTO X03siiicTBa (Tapas), Kazaxcran

Annomauyun. B cmamve paccmompenvl 006veMbl U MUHEPATU3AYUSA KOJLIEKIMOPHO-OPEHANCHBIX 800 opoulde-
muix semenv Kazaxcmanckoii yacmu [onoonocmenckozo maccusa. YcmanogneHo, 4mo Ha 00bembvl KOMLIEKIMOPHO-
OPEHANHCHBIX 800 OKA3bIBAEM IUAHUE MEXHUYeCKOe COCMOAHUE UPPULAYUOHHBIX CUCEM.

Knroueevie cnoea: xananvl, MeauopamusHblil pexcum, UHQUIbMmpayus, 0000mseedeHus, 6000N00aUd.

B nHacrosiiee BpeMs ['0J10JHOCTENICKUIT MacCHB OPOLICHUS XapaKTepU3yeTcsl HU3KOHM NPOLyKTUBHOCTBIO. DTO
MOJTBEPKAACTCI HU3KOH YpOKalfHOCTBIO CENbCKOXO3AHCTBEHHBIX KynbTyp. Hanpumep, cpennss ypoxalHOCTb OCHOB-
HOW KynbTypsl MaxTaapanbCKoro paifoHa — XJIOMYaTHHKA — 110 palloHy CHU3MIAchk B 1,5-2 pa3a u u3MeHsaeTcs B Ipese-
nax 18-20 wra. CioxuBIuasics CUTyalysi Ha OpPOIIAEMbIX 3eMJIIX [ 0I0THOCTENCKOro MaccuBa TpeOyeT yCTaHOBIICHUS
JVMHAMHKN MEJIHOPATHBHOTO PEXNUMa I0YB M (paKTOPOB, YCHIMBAIOIINX yXYALICHHE SKOJIOr0-MEIHOPATHBHOTO COCTOSI-
Husl opowaeMbIx 3eMmenb. [loatomy corpynnuku KazHUMBX npoBoasT MHOrOJIETHUE HUCCIENOBAHUS 110 YCTAHOBJIE-
HUIO JUHAMHMKH MEIHOPATHBHOIO PEKUMA OpPOINAEMBIX 3€Melb NPH M3MEHEHHH MHUHEPAIU3allMy M YPOBHs 3aleTaHUs
TPYHTOBBIX BOJ, IPEHUPOBAHHOCTH OPOLIAEMBIX 3€MEINIb U TEXHUYECKOTO YPOBHS UPPHUTallHOHHBIX CHCTEM.

Pesynprars! nccnenoBarus KasHNMNBX mokazaimi, 910 K03(h(GHUIHEHT MOIE3HOTO UCIIONB30BAHMS BOIBI HA OpOIIa-
€MBIX 3eMJISIX 3aBHUCHUT HE TOJBKO OT TeXHHYeCKoro ypoBHs mppuranuonHoi cetu (KILJI opocurenshoit cetn), Ho u KIIJ{
TexHosnoruu nonuea [1, 3]. Cornacuo nanueiM FOxu0-Kazaxcranckoit 'TMD, KI1/] maructpaisHoro kanana J{ocThIK n3me-
usietcs B mpenenax 0,8-0,85 [4]. Cpennesperiennbiii KITJ] cucteM MeXX03SHCTBEHHBIX U BHYTPUXO3SMCTBEHHBIX KaHAJIOB
o MaxraapasisckoMy MaccuBy coctaisier 0,09, XKertricatickomy — 0,71, Acbik-Atunackomy — 0,57. O000IICHUS pe3yiIbTa-
TOB HcClieJoBaHuMit mo3Bosmui ycraHoBuTh KI1J[ opocutenbHoit cuctems! win koaddunreHt ncnonb3oanus Boasl (KVB)
Ha OpOIIAaeMbIX 3eMJIX, ¢ yueroM KIIJ[ MarucTpanpHBIX M MEXXO3SHCTBEHHBIX KaHAJIOB, BHYTPHUXO3SHCTBEHHON OpOCH-
TenmbHOM cetd M KII/] TexHUKH nonuBa. Y CTaHOBIIEHO, YTO B YCIOBUSIX MaxTaapaabCKOro paiioHa IpH MOJIMBAX CENbCKOXO-
3HCTBEHHBIX KyJIbTYp MOTEPH BOJBI Ha cOpoc, HcriapeHne U nHGUIbTparmio 1oxoaaT 10 30 % oT pasMepoB BoxONOAaYH HA
nosne. CnenoBarensHo, KI1/] 3nemeHToB TexHUKH nonmBa coctapisier 0,7. Micnonb3ys TaHHbIA TapaMeTp, pacueTHBIM ITyTEM
onpenenens! nokasaren KI1/1 opocutenbHOM cucTeMbl IO MacchBaM | B 11e10M MaxTaapainbckoMy paioHy (Tabmuma 1).

Tabnuya 1
KIIJI opocuTe/ibHOI CMCTEMBI 0 MacCHBAM opouieHusi 1 MaxTaapajibCKOMy paiioHy
No i/ MaccuBbl KI1J] KIIJ opocutensHOM
OPOUICHUA OpOCHTCHBHOﬁ CCTH TCXHHUKHU I10JIMBa CHUCTEMBI

1 MaxTaapaibcKuit 0,57 0,7 0,40

2 ACBIK-ATHHCKHI 0,47 0,7 0,33

3 JKeTtricaiickuii 0,58 0,7 0,41
[lo paiiony 0,54 0,7 0,38

AHanu3 TpUBECHHBIX JAHHBIX MOKA3BIBAET, YTO MOTEPHU OPOCUTEIHHOI BOJBI MO0 MAacCHBaM OPOIICHHS CO-
CTaBILIOT OT 59 10 67 %, a B cpeqHeM 1o MaxTaapanbCckoM paiioHy — 62 %. bomblie noTepu OpOCUTENBHBIX BOJ Ha
UPPUTAMOHHBIX cucTeMax MaxTaapaJbCKOro MacCHBa 0OECIEeUHBAIOT MOJbEM YPOBHS I'DYHTOBBIX BOJI BBIIIE KPHTH-
yecko ryounsl. [Tpu atom, no cepenunsl 90-x rogoB XX Beka, MoaAep>KaHUe YPOBHS TPYHTOBBIX BOJ HIDKE KpUTHYE-
CKOM TiIyOMHBI [5] M HperoTBpalleHle 3aCOJICHHsT OPOIIAeMbIX MMOoYB B MaxTaapaJbCKOM MAacCCHBE OCYIIECTBILIIOCH C
TIOMOIIBIO CKBa)KHMH TOPU3OHTAIBHOTO M BepTHKanbHOro ApeHaxa (CBJI). CrpourtensctBo CBJl Obuto ocymiecTBiieHO
Ha Bcell Tepputopun Kazaxcranckoil wactu 'omogHo# crenm. Mx umcmenHocTs gocturia 838 mryk. B Hacrosmiee
BpeMs Bce cymiectBoBaBire CB/I BBINITN U3 CTPOs ¥ HE pabOTaloT.

KomnexTopHo-apeHakHast ceTb Ha ['0I0THOCTEIICKOM MacCHBE IPEACTaBIeHa CHCTEMAMH MEXX035HCTBEHHBIX
OTKPBITHIX KOJIJIEKTOPOB B 3eMJISTHOM pyciie. OCHOBHBIMH M3 HUX SBISIIOTCSA: BocTouHBIM cOpoc, 3amagHblii KOJIEKTOD,
CesepHslii copoc, Tyraitaeri komexTop U Konmesoit copoc. Boma u3 atux xoyurektopos monazgaer B LllaprapuHckoe
BoZOXpaHmiHIe U Koyuekropa Capnobunckuit, Kapotickuii, J1-3, XKerbicaiickuii, KpI3plIkyMcKkuii 1 ApHacailCKuH,
cOpachIBaroIIye KOIEKTOPHO-cOpocHyto Boay B LlentpansHeril ['ononrnocrenckmii komtekrop (LIIK). Boxa u3 LII'K B
CBOIO oyepeJb, coOpaHHas ¢ TeppuTopuu Y30ekucrana u Kaszaxcrana, cOpackiBaeTcss B ApHacaliCKoe IOHMKEHHE.
IIpoTsHKEHHOCTh MEKXO3AUCTBEHHBIX OTKPBITHIX KOIEKTOPOB 1 mopsaka cocrasnsaeT 384,1 kM, B ToM yucie no Max-
TaapanbckomMy MaccuBy — 190,17 kM, Acbik-AtnHckoMy — 82,96 kM 1 1o JKetpicaiickomy — 110,95 kM (Tabnuna 2) [4].

© Xanapkynosa E.J1., bex6aes P.K. / Zhaparkulova E.D., Bekbaev R.K., 2015
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Tabnuya 2
IIpoTsiskeHHOCTb KOJLIEKTOPOB N0 MaxTaapajbCKoMy paiioHy
Ne MaccuBsl OpoIIeHHs Komnekropa
/1 1 nopska 2 nopsaxa
1 MaxTtaapanabCKuil 190,17 384,71
2 XKerbicalckuii 110,95 67,74
3 ACBIK-ATHHCKHUHI 82,96 170,88
Tlo paiiony 384,1 623,33

Brixox u3 crpost CB/l n yxynmernune texandeckoro coctostans KJAC npuBenu kK CHIKEHUIO IPSHAPOBAHHOCTH
OpOIIaeMbIX 3eMellb, YTO He 00ecTieynBaeT OTBOX HHPUIBTPAIIMOHHEBIX BOJ 32 MPeIeNIbl MacCHBOB (Tabmuia 3).

O0beMbl IPeHAKHO-COPOCHBIX BOJ

Tabauya 3

Tonpr O6Bem [orepu Boas! mo Max- JpenaxHo- Pasnnna Mexay moTepsiMH U JPeHaKHO-COPOCHBIM CTO-
BoJ03a00pa, TaapaJlbCKOMy MacCUBY cOpOCHOH CTOK KOM (00bheM HaKOIUIeHNsI HH(IIBTPAOHHBIX BOJ)
MITH. M3 MIIH.M® m%/ra MITH.M® MITH.M® m%/ra
2008 685,7 426,5 3073 158,6 267,9 1931
2009 7789 4845 3491 2354 249,1 1795
2013 798,8 4953 3440 228,0 267,3 1400

CpaBHHUTENBHBIA aHAN3 PE3yIbTATOB JUHAMHUKHA OOBEMOB KOJUICKTOPHO-IPEHAKHBIX BOJ IOKA3bIBACT, UTO
HanOOIBIIE UX MTOKA3aTeIH IIPUXOIATCS Ha Mepruol MpoMbIBKU. K mpuMmepy, mo BocTogHOMY KOJIIEKTOPY, C MapTa 1o
Maii 00BEMBI KOJUIEKTOPHO-IPEHAXHBIX BOJ cocTaBmid 21,439 MiH. M° i 48,8% OT MX TOIOBOrO 00beMa (Tabmuma
4). B BeretanmuoHHBIN meproa, 00beM KOJUICKTOPHO-IPEHAXHBIX BOA cocTaBisieT 40,2% OT romoBoro o0bema, a BO
BHEBETETALMOHHBI TIEPUOI TIPOMCXOJIUT €r0 CHIKEHHE M cocTapseT 4,832 miH. M3, AHaorMuHbIH XapakTep U3MeHe-
HUS1 00BEMOB KOJUICKTOPHO-IPEHAKHBIX BOJ MMOJYYCH U TI0 APYTHM KoJuiekTopam [1].

CpaBHHUTENBHBINA aHAIM3 MPUBECHHBIX JaHHBIX MOKA3bIBAET, YTO C YMEHBIICHHUEM JPEHHUPOBAHHOCTH TEPPUTOPUHN
TIPOMCXOUT CHIDKEHHUE TUIONIA/IeH OpOIIaeMbIX 3eMellb C YPOBHEM 3aJleraHusl TPYHTOBBIX Boz Oosee 2 M. B 1994 rony, korna
pabotamu CB/I, ruiormap opoIaeMbIxX 3eMelib ¢ TTyOuHoM 0osee 2 M coctasisiia 93,7 %, a B Hactosiiee Bpems — 47,5 %.

Tabnuya 4
/WZH.J/13
O0beMbl KOJNJIEKTOPHO-IPEHAKHBIX BOJA B MaxTaapajbCKOM MacCCHBe, %
ITeproapt
Ne HawnmenoBanne TRV, VIIX 3arox
nn KOJIJIEKTOPOB X-11
(IpoMBIBKa) (monuB)
1 BocToubiii 21,439 17,655 4,832 43,926
48,8 40,2 11,0 100
2 Capnoba 9.63 4,84 0.587 15057
64,0 32,1 3,9 100
3 11-3 8.995 4,236 0,535 13,766
65,3 30,8 3,9 100
4 ET—— 8,924 15,479 1,197 25,601
34,9 60.5 46 100
5 s —_— 3.894 1,732 0,092 5,718
68,1 30,3 1,6 100
N 2,944 1,632 0 4,576
6 JKerricaiickuii 64,3 35,7 0 100
Cymma o 55,826 45,574 7,243 108,643
6 KOJUTEKTOpaM 51,4 420 6,6 100
. 86,873 63,364 8,342 158,579
Bcero no paiiony 548 40,0 5.2 100
Koyin4ecTBO BBIMBITHIX COJIEH, THIC.T/Ta 320-400 150-200 30-50 500-600

O06001eHre NMEIONIMXCSl MaTepUajIoB MM0KA3aI0, YTO MPEeKpalieHne padoThl CKBa)KUH BEPTHKAIBHOTO JpeHa-
Ka U yXyAUICHUE TEXHUYCCKOTO COCTOAHUA OTKPBITBIX KOJUICKTOPOB MPEAOIIPEACITIUIIO WHTEHCHUBHBIHN MOABEM YPOBHA
rpyHTOBBIX BoA. Hampumep, B 1994 rony miomans opomaeMsIX 3eMelb ¢ TIyOHMHOM TpyHTOBBIX BOJ 0 | M cocTaBmia
105 ra, B 2002 romxy — 378 ra, a 8 2009 roxy — 1417 ra (tabauma 5). B 1994 r. opomraembie 3eMiu ¢ TayOuHOM 1-2 M
coctaBmin 7792 ra, a 8 2013 roxy — 37348 ra.
Tabnuya 5
PacnpeniesieHue oponiaeMbix 3eMeJb M0 IJIy0HHe 3ajieraHusi TPYHTOBBIX BOJ, Thic.ra / % ot o0meii nJjomaaei

Tonpr OOmas mwiomaib, ['myOuHa 3aneranns TPYHTOBBIX BOJ, M
ra 0-1 1-2 2-3 3-5 boiee 5
1994 125715 105 7792 72084 43441 2293
0,1 6,2 57,3 34,6 1,8
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Oxkonuanue mabauyvt 5

Tonpr OO6mas wiomans, ['myOuHa 3aneraHus TPyHTOBBIX BOJ, M
ra 0-1 1-2 2-3 3-5 Goree 5
2002 136842 378 22073 62584 49563 2244
0,3 16,1 45,7 36,2 1,6
2009 138767 1417 71476 44273 19926 1675
1,0 51,5 31,9 14,4 1,2
2013 144039 2562 37348 54512 48245 1372
1,8 25,9 37,8 33,5 1,0

IIpenensl nCTONB30BaHUS TPYHTOBBIX BOJl HAa CYOMPPHUTallIO M UX BIMSHHAE HA 3KOJIOTO-MEIHOPATHBHOE CO-
CTOSTHHE OPOIIAEMBIX 3€MEJb 3aBHUCAT OT MX MHUHEPAIM3aLUH M MOHO-COJEBOTO cocTasa [5, 6]. AHamM3 MMEIOIINXCS
MaTepHalioB MOKa3bIBAeT, YTO CHIDKEHHE IPEHHPOBAHHOCTU OPOIIAEMBIX 3€MeNIb OKa3bIBAaeT BIMSHUE HE TOJNBKO Ha
YPOBEHB I'PYHTOBBIX BOJ, HO U Ha UX MUHEpaIN3alHIo0.

B nepuon padorer CB/l u KJIC B nonHOM 00beMe, IIIOIMIaAb OPOIIaeMbIX 3€Meb C IPECHOM IPyHTOBOW BOJOM
(mo 3 r/m) cocraBmia 54,9 % oT oO0IIel MIOMAAM OpOIIACMBIX 3eMeib (Tabnuma 6). B manpHeiieM, ¢ BBIXOIOM U3
ctpost CBJl u yxyamenueM TexHuueckoro coctosnus KJIC, mpous3onuio cHIbKeHHE IUIOMAAed opolIaeMbIX 3eMellb C
IIpecHO! TpyHTOBOI Booil, u B 2009 r cocraBuna 25,2 %.

Tabauya 6
Pacnpenesienue opomaeMbix 3eMe/Ib 10 MUHEPAJIU3alMU TPYHTOBBIX BOJ, I'a
Togsr Bcero opoiaembIx 3e- Enunanna Musnepanuzanusi, T/1
MeJlb, I'a U3MEpEHUA <1 1-3 3-5 >5
1994 125715 ra 2718 66270 37491 19236
% 2,2 52,7 29,8 15,3
2001 136842 ra 641 52229 34817 49155
% 0,5 38,2 25,4 35,9
2009 138767 ra 40 34914 50849 52964
% 0,03 25,2 36,6 38,2
2013 144039 ra 189 61879 42964 39007
% 0,1 43,0 29,8 27,1

Takum 00pa3oM, pe3ysIbTaThl HCCIEAOBAHUIN MTOKA3BIBAIOT, YTO PAa3MEPHI ITOTEPb OPOCUTENBHBIX BOJI MPEBBIIAIOT
00BEMBI BOJIOOTBEICHHUSI KOJUIEKTOPHO-APEHAKHBIMHI CUCTEMaMH. B pe3ynbTaTe NpOUCXOIMT IOIbEM YPOBHS TPYHTOBBIX
BOJI, MCIIOJIb30BaHNE MX Ha CyOMPPHIAIMIO TOBBIIIAET BOgoobecredyeHHOCTh [ 'onomHOCTenckoro Maccusa. [lostomy B
BEreTalMoOHHbIH neproy Ha Kazaxcranckoit yacTi ['010THOCTETICKOTO MaccHBa XJIOITYATHHK ITOJIMBAETCs Bcero 1-2 pasa.
IIpu 3TOM MONMBHAS HOPMA-HETTO U3MEHsETCs B npeaenax 650-800 m%/ra. BmecTe ¢ TeM, OCTYIIEHHE MPYHTOBbIX BOJ, C
BBICOKOW MUHepasu3aiueii (0osee 3 1/11) nprBeAET K HAKOIUICHHUIO COJIeH B KOPHEOOUTAEMOM CJIO€ MOYB.
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THE FACTORS INFLUENCING THE WATER DISPOSAL
VOLUME IN KAZAKHSTAN PART OF GOLODNOSTEPSKY IRRIGATION MASSIF
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Abstract. In this article the volumes and mineralization of collector-drainage waters of the irrigated lands in
the Kazakhstan part of the Golodnostepsky irrigation massif are considered. It was found out that technical state of
irrigational systems has impact on volumes of collector-drainage waters.
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Abstract. The article deals with the results of the using quail with different sexual activity in the reproduction
of the herd. It was discovered that 30 quails with increased sexual activity should be used in nesting and group method
of content. The method of artificial seeding is unacceptable because it leads to the lowest figures of fertilization and
derivability (66,7 and 78,5 %), males don’t produce seed during «massage».

Keywords: quail, reproduction, sexual activity, fertilization, nesting.

Male birds show more individual variability on susceptibility in terms of quantity and quality of semen (vol-
ume, concentration of spermatozoa, their activity, the number of live and dead pathological forms, etc.).

Male quails of strong constitution of hedgy healthy parent are selected to inseminate male pails.

Quail selected for insemination of quail strong constitution of highly healthy parents. The main requirement is
that in response to massage, they should provide sufficient good sperm.

The first selection is carried at the age of 50-60 days. Leave the males, the most typical of the breed and lines,
with a good overall development.

The second selection is carried out in quail aged 90-100 days, whole use and meet breeds at the age of 70-90
days with well-developed male, a soft belly responds to massage by reversing the cloaca, copulatory organ erection and
semen release of good quality are left.

Besides the sterile and unproductive producers, individuals not responding to a massage or having too unruly
temper are subject to rejection.

The final selection of quails is carried out at the age of 2 months. Whole use and meat male breeds at the age of
2.5-3 month. 2-3 weeks before the start quails are placed in cases designed for them to get used to the new conditions,
to each other and staff. Replacement of quails is undesirable because it leads to fights and considerable inhibition of
sexual reflexes.

At the first selection (50-60 days) is one male for 4 females, under repeated selection the number of males can
be reduced 2 times of 2, and the final number is y.m.a for every 2-3 f.g and y.m.a bam checked on the quality of their
offspring are expected 10-15 quails. Under year-round reproduction provides the periodic acquisition of stock.

Best results of the fertilization of eggs are achieved on the insemination of the hens female quails when in
uterus soft-shelled egg is carried out. However, given the fact that egg laying in birds goes up to 13-15 hours, on many
farms the birds start insemination from 10-11 am and end at 18 hours.

Experiments on the Japanese quails showed much differentiation in the frequency of mating with male quails
during the day (1 to 40). It was found that the quail with increased sexual activity occurring to mothers with 7,5-41,0 %
higher egg production, maternal passive cocks, and are thus subject to herd improvers their rational use.

Our purpose is to find optimal methods of breeding quail, in which males of different sexual activity could best
realize their potential (the nature of nervous activity, qualitative indicators of the seed), while maintaining high repro-
ductive quality.

Materials and methods of research. In 2007, on an experimental basis to/x “Baybolat” the experiment was car-
ried out at local Japanese quail populations in the scheme shown in Table 1.

Table 1
Scheme of the experiment
Quails The frequency Quail
Ne Goals in the The method of detention quail Type of mating of mating The period of the
Group group experiments

1 2 3

1 40 Bushing, 4 The Free 15,6 Al A2 A3
head in the nest

2 40 group The Free -/l- A2 A3 Al

© Makhatov B.M., Abrikosova V.I., Baibatshanov M.K., Omarov M.M., Beissenbayeva M.T. / Maxatos .M., A6puxocosa B.1.,
BaiibarmanoB M.K., OmapoB M.M., Beiicenbaesa M.T., 2015
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End of table 1

Quails The frequency Quail
of mating The period of the
Ne Goals in the The method of detention quail Type of mating experiments
Group group 1 2 3
3 40 group artificial -Il- A3 Al A2
insemination
4 40 Bushing, 4 The Free 7,5 C4 C5 C6
head in the nest
5 40 group The Free -/l- C5 Cé6 C4
6 40 group artificial -Il- C6 C4 C5
insemination
7 40 Bushing, 4 The Free 52 117 I18 119
head in the nest
8 40 group The Free -/l- 118 119 117
9 40 group artificial -Il- 119 17 118
insemination

The scheme includes the simultaneous study of three methods of rational use of various quail sexual activity:
the breeding and group pairings.

The experiment was conducted in 9 groups of quail, selected by the method of analogues. Quail was selected
for the experiment on sexual characteristics, which was placed on the frequency of mating with the hens in the flock in
preopytny period. In accordance with the prescribed frequency of pairing, all the quails were divided into 3 groups: ac-
tive (A), moderate activity (C) and passive (P). Each group includes 12 quails: in group A with the frequency of mating
per day equal to 15.6, C with a frequency of mating 7.5, and P -5, 2.

Each group of males, in turn, was divided into 3 groups (4 cocks in each group) which were tested in the two
methods of pairing with quail nesting and group.

The results of the study. The experiment was carried out in 3 periods, with alternate movements of groups of
quails in each period. Use of quail of different sexual activity picked up by the method of analogues allows judging
which of the methods of mating and sexual activity with a quail (high or low) will enhance the productive and reproduc-
tive traits of quail. The results of our experiment are shown in Table 2.

Table 2
The results of using different quail sexual activity

5 @ Results of brooding <
— o - A A . )
z > - S g 3 Derived from chicks =8
g |8 3 5 g E S
o o € 3, 1S ' = ) 2
= n Y S Y— - c < [}
2 = ° > S] S > g S S 3
50 2 23 E= >3 = = s - =
2 s |g £ 5 s |2 |z S 5 ©
S S L D = s ) = =
S g 2 = 5 5 8 @ e =
1] @ [ Qo o) L _E o = =]
R L= — =] < Qo
o | e o = £ z 2 5
= = - = T = n
1 Active 15,6 Nesting (free) 7,9 675 85,4 486 72,0 84,5 95,1
2 Group 9,4 764 95,8 650 85,1 88,8 98,5
(arbitrary)
3 Artificial - 590 66,7 309 52,4 78,5 88,8
insemination
4 Average 7.5 Nesting (free) 7.8 713 82,6 388 54,4 65,9 87,7
5 activity Group 10,8 643 88,7 437 67,9 76,7 96,6
(arbitrary)
6 Artificial - 480 86,5 346 72,1 83,3 93,9
insemination
7 Passive 52 Nesting (free) 7,7 1020 68,4 549 53,8 78,7 95,3
8 Group 10,1 870 82,5 567 65,2 78,2 95,8
(arbitrary)
9 Artificial - 560 87,9 400 71,4 81,4 96,0
insemination

First, you must pay attention to the detection of changes in the frequency of mating of male quails, depending
on the method of keeping them with female quails. In the experiment carried out on established in chickens changed
dramatically the frequency of mating per day depending on the contents of the nest and in groups compared with the
frequency of mating in the herd.
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At the same time, male quails with high sexual activity had decrease in the number of pairings in clusters and
groups. Therefore, if the active male bird in the flock had 15.6 matings per day, when it was moved to the nest and
group activity decreased respectively to 7.9 and 9.4 matings per day.

In contrast, passive male quails sexual activity at the nest and group increased almost two times and only the
frequency of mating male birds average sexual activity when you move them to the nest and the group remained in the
same range as in prepotency period. Apparently, such a change in the direction of reducing the number of pairings in
the nests in active roosters and determine the effectiveness of their management.

Comparing the results obtained with different methods of using quail sexual activity, we can say that for the
male quails with increased sexual activity the method of breeding and group use is the best, as indicators of fertilization
and hatchability of eggs in this case were the highest compared with other methods (85.4 and 84.5 %). At the same time
for the passive use of quail, breeding method cannot be recommended. In this case, the worst results were obtained on
fertilization and hatchability (68.4 and 78.7 %).

Our assumptions are that the method of artificial insemination can be one of the main methods of active man-
agement of quail did not materialize. Currently (under the current method of obtaining semen from roosters) method of
artificial insemination for the active group of roosters was unacceptable. In our experience with an active group of quail
method of artificial insemination resulted in obtaining the lowest rates of fertilization and hatchability (66.7 and 78.5
%), and most importantly, it is from this group of quail we have hardly been able to get the seed “to massage” for in-
semination of quails. Quite the opposite results in artificial insemination were obtained in a group of passive quail.
Here, a result of fertilization and hatchability were higher (87.9 and 81.4) compared with other methods, where rates
were at 68.4 and 78.7 %. The difference between groups is statistically significant (P = 0.99 and 0.95, respectively).
Passive quail seed freely given “to massage”.

With regard to the quails with high sexual activity, we have not identified clear differences between the studied
methods and since all the indicators in all three groups were approximately at the same level.

The method of artificial insemination was unacceptable because it results in obtaining the lowest fertilization
and hatchability (66.7 and 78.5 %), males could hardly give the family to “massage”.

Thus on the basis of the experiments we can conclude that the use of rational methods of quail with increased
sexual activity includes cluster or group methods, the method of artificial insemination, for this group was less effective
as active quail reacted negatively to getting the seed to “massage”.
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OTBOP 1 UCITOJIb30OBAHME IIEPEIIEJIOB
B 3ABUCUMOCTH OT UX ITOJJOBOH AKTUBHOCTH

B.M. Maxatos', B.H. A6puxocosa’, M.K. Baiioarmanos®, M.M. Omapos*, M.T. Beiicen6aena’®
! loKTOp CeNbCKOX03gHCTBEHHBIX HAyK, podeccop, 3aBeayrommii kadgeapsbl « T€XHOIOrHs MPOM3BOCTBA NPOAYKIIMH
HBOTHOBOJICTBA M PHIOOBOJICTBA», 2 KAHMIAT CEIbCKOXO3SIHCTBEHHBIX HAayK, JIOUEHT Kadeapsl «TexHoorus
HPOU3BOJICTBA TIPOLYKIMH KHBOTHOBOJICTBA U PHIOOBOICTBAY, > KAHMJAT CEIbCKOX03gHCTBEHHBIX HAYK, CTApIIUii
npenoyiaBatentb Kadeapsl «JIecHbIE PECYPCHI M OXOTOBEIEHHS,
4 KaHIUIAT CENBCKOXO3AMCTBEHHBIX HAYK, JOLEHT JleNapTaMenTa GHOXMMHH, arpoOM3HECa U KOJIOTHH,
KaHU/IAT FOPUIAMYECKMX HAYK, CTApLIUii IpernoaasaTesh kadeapsl «FOpucnpyaeHms»
12,3, 5Kazaxckuit HanponanbHelii ArpapHbiil Y HUBEpCHUTET (AJIMATHI),
4 Unnosammonnsiii EBpasuiickuil yausepcurer (Iasnoaap), Kasaxcran

Annomauus. B cmamve npedcmasienvt pe3yibmamsl UCNOAb308AHUSL NEPENELO8 C PA3IUYHOU NOJIOBOU aK-
MUBHOCMBIO 8 BOCNPOU3800CcmEe cmaodd. bviio ycmanosneno, umo 30 nepenenog ¢ nogulieHHOU NOLOBOU AKINUBHO-
cmblio cedyem UCnOAb306aAMb NPU 2He30080M U SDYNHOBOM Memoode cooepicanusi. Memoo UCKYCCMBEeHH020 OceMeHe-
HUSL OKA3ALCS HeNpUeMAeMbIM, MAK KAK OH NPUEOOUM K NOJYHEHUIO CAMbIX HUSKUX NOKA3ameinel onio00meopeHHoCmu
u svigooumocmu (66,7 u 78,5 %), camywl ¢ mpyoom 0arom cems Ha «MACCAH#C).

Knroueswie cnosa: nepenen, 60cnpouzg00cmeo, no108as AKMUSHOCHb, ONJIO00OMEOPeHUe, 2He3008aHUe.

112



ISSN 2308-4804. Science and world. 2015. Ne 10 (26). Vol. I.

YK 633: 665

COCTOSAHME N INTEPCHHEKTUBBI BBIPAIIUBAHUSI MACJIMYHBIX KYJIBTYP
HA YKPAHUHE B YCJIOBUAX UBMEHEHU S KIIMMATA

A.B. Meabnuk?, C.B. Kepaeuxas?, lllaxug Aan®, FO.A. Pomanbko®, A.B. Makapuyk®, JIx. Akyaky®
! noxTOp Cenbckox03gicTBEHHBIX Hayk, mpodeccop, » 34 ° acnupanT
CyMcKol HallMOHANBHBIN arpapHbIii YHUBEpCUTET, Y KpauHa

Annomayus. Ilpusedena Ounamuxa npouzso0cmed MACIUYHuIX Kyabmyp 8 Ykpaune 3a nocieonue 20 nem.
Ilposeden ananusz 0CHOGHBIX MEMEOPONO2ULECKUX napamempos o ycaosutl Jlesobepescroii Jlecocmenu Yipaunul. 3a
nepuoo 1995-2015 ze. gvianeno cuuscenue euopomepmuieckoeo kosgppuyuenma yenascuenus (I'TK) no cpagnenuio co
cpedHum muoeonemuum (1,21) snauenuem 0o 1,01, umo ceudemenvcmayem o opmuposanuu ycioguil, XapaKmepHvix
OJ151 YeHMPANLHBIX PE2UOHO8 CIMPAHbL. YCMAHO0BIEHO, YMO Cyujecmsyioujue meHoeHyuu UsMeHeHUs MemeoponocuteckKux
napamempos 00ycioIueaiom pacuupenue apeand eblpawueanus MacIudHulX KyIiomyp (H0OCOIHEeYHUKA, COU U 20pUU-
Ybl) U cnocobcmeyem nogviuteHUI0 00Ue2oCy0apCmeenHo2o NPoU3800CMEa MACIOCEMSH.

Kniouegvie cnosa: maciuunvie Kyivmypvl, NOOCOTHEUHUK, COSl, PANC, 20pUUYd, 6410801 cOOP, KIumMamuyecKue
V08U, meHOeHyuu npou38o0Ccmaa.

KnumaTtudeckne ycnoBusi YKpawHBI MO3BOJIIIOT BBICOKO3((EKTUBHO BBIPAIIMBATH OCHOBHBIC MAacIHYHBIC
KyJNbTYpHI: MOJCOIHEYHHUK, COI0, PAIIC, TOPUHUILY. 3a MOCIEIHNE ACCATHICTHI OTMEUEHO T€OMETPUYECKOe YBEIUYCHHE
MOCEBHBIX IUIOMIAACH MOJ ATUMH KyJIbTypaMH. TeHAEHIMs K yBEIMYEHUIO OOYyCIaBIMBAeTCs JOCTATOYHO BBICOKOM
JIUKBUAHOCTBIO MacJIOCEMSH.

Baxxaoit MacnuuHON KyJIbTypoil B MUpE CUHTAIOT MTOJICOTHEYHMK, IMMaBHBIN 111 Ykpaussl. [lo nanuasiM ®AO,
B 2013 romay MupoBble TIIOIAA1U TOCEBOB MOCOTHEUHUKA COCTABIUIM 25,5 MIIH Ta, BaIOBOH cObop cocTaBisut 44,6 MitH
T. ['1aBHBIE CTPaHBI-IPOU3BOJUTEIN CEMSH MOAcoNHeuHuKa: Ykpausa (11,1 mun T), Poccus (10,5 mnH 1), AprentuHa
(3,1 M 1), Kuraii (2,4 muH 1), Pympans (2,2 muH 1), @pannus (1,6 miH 1), Borrapust (1,9 s 1), Typrus (1,5 mimH
1), Berrpus (1,4 mun 1), Ucnarns (1,0 miH T). CpegHss yposkaifHOCTB 3TOHM KyJIbTypHl B MHpe cocTaBisieT 1,75 T/ra.
CambIe BBICOKHE ypOXKaW CEMSH IOJCOTHEYHHKa ObuTH coOpansl B [IBetimapun — 2,61 1/ra; ®pannuu — 2,31 1/ra, AB-
ctpun — 2,20 1/ra, Yrpaune — 2,17 1/ra, Bearpuu — 2,14 1/ra [3]. Takum oOpa3oM, 1o pe3yiabTaTaM IpUBEACHHBIX BBI-
11 JaHHBIX YKpanHa 1 Poccus SBIAIOTCS OCHOBHBIMH Npon3BoANTeAIMH (21,6 MITH T) U BeIpadaThIBatoT okoio 48,5 %
TIOJICOJTHEYHBIX MACIIOCEMSIH B MHUPE.

ITpo BecoMBIii MOTEHIMAT IPOU3BOACTBA MOJCOTHEYHUKA B YKPAaUHE CBUICTEIbCTBYET MOJMOKUTEIbHAS TUHA-
MHKa BaJOBOTO cOOpa CeMsH MOJICOTHEYHHUKA 3a MOCJIeTHUE ABAAIATh JeT (Tadnuma 1). [maBHO# cocTaBistomiei yBe-
JIMUEHHSI IPOU3BOJICTBA SBIISETCS MOBHIIIEHHE YPOBHS YPOXKAITHOCTH MOJICOTHEYHHKA. Tak, MaKCHMaJIbHBIN TOKa3aTeNb
BajioBoro coopa 11050,5 teic. T. 6buT oayyen B 2013 roay mo HauBkiciieH ypoxkaitnoctu (21,7 1/ra). OcHOBHBIE 00J1a-
CTH TPOM3BOJICTBA MOJICOIHEYHHUKA Ha cerogHs — 3To Kuposorpazackas (11,5 %), Xapekosckas (11,4 %), nenponer-
poBckas (9,3 %), 3anmopoxckas (7,6 %), Honeukas (7,3 %), Hukomaesckas (7,2 %). Crnexyer OTMETUTh YBEIUYCHUE
JIOJIN TIPOM3BOACTBA CEMSH IOJICOJIHEYHHMKA B IIEHTPAJILHBIX M CEBEPHBIX OOJIacTsAX YKpauHbl, B yacTHOCTH B [Tonras-
ckoii (7,0 %), Buraunkoi (5,3 %), Uepkacckoii (4,9 %), Cymckoii (4,2 %) u Uepaurosckoii (3,0 %) [2].

Poct mMomHOCTEH MTepepaboTKH CeMsIH TOJICOTHEUHIKA 00ecednIo YKpanHe JUIEpPCTBO 110 SKCIIOPTY Macia,
MIPOLEHT y4acTUsl KOTOPOM HA MEPOBOM PBIHKE MojacoHeuHoro Macna B 2008 roxy cocraBun 45,9 %, a B 2009-2014 rr.
MOBBICHIICS 110 56,9-57,8 %.

Bropoe MecTo cpean MacIMYHBIX KyJIbTyp Ha YKpauHe 3aHUMaeT cos. B o01em MupoBoM 00beMe ITPOU3BOACTBA
MacIYHOTro chIpbst B 2013 roxy Ha e€ mpuxoauinocsk 6osee nmojaoBuHbI (276,0 miuH T). Coto BelpanmBaioT 6oiee yeM B 80
ctpanax mupa: B CIHA — 89,5 mun T, bpazunuu — 81,7 muH T, Aprentune — 49,3 muH 1, Kutae — 11,9 mnn T, Uaauun —
11,9 mun T, Iaparsae — 9,0 mun 1, Kanage — 5,2 mutn T, Ypyreae — 3,2 MutH T, Ykpaune — 2,8 muH T, Poccun — 1,6 MitH T.

Tabnuya 1
JlnHAMHKAa NPON3BOJACTBA CeMSIH MACTUYHBIX KYJIbTYP
B YkpauHe 3a nepuoa 1995 — 2015 rr., Thic. T. (10 AaHHBIM ['ocyapcTBeHHOI CJ1YKObI CTATHCTHKH YKPAaUHbI)

Cratbs [. 'og Baosoii cOop, THIC. T
[TonconHeuyHnk Cost Parnc ["opunia
1995 2860,0 22,3 39,8 -
1996 21228 15,0 23,0 -
1997 2308,4 18,0 44,0 5,0
1998 2266,0 36,0 67,0 8,0
1999 2794,0 45,0 1479 7,0
2000 34574 64,4 131,8 8,0

© Menbnuk A.B., XKepneuxas C.B., Anu llaxuza, Pomansko FO.A., Makapuyk A.B., Akyaky JIx. / Melnik A.V., Zherdetska S.V.,
Ali Shahid, Romanko Y.O., Makarchuk A.V., Akuaku J., 2015
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Oxonuanue mabauyol 1

Cratps |. I'on BaoBoii cOop, THIC. T
[TonconHeuHuk Cos Panc T'opunua

2001 2250,6 73,9 134,6 8,2

2002 3270,5 124,7 60,8 27,1
2003 42544 231,8 50,9 68,7
2004 3050,1 363,3 148,9 148,1
2005 4706,1 612,6 284,7 46,8
2006 5324,3 889,6 605,7 21,1
2007 41744 722,6 1047,4 9,7

2008 6526,0 812,8 2872,8 38,8
2009 6364,0 1043,5 1873,3 118,2
2010 67715 1680,2 1469,7 64,4
2011 8670,5 2264,4 1437,5 30,3
2012 8387,1 2410,2 1204,4 31,0
2013 11050,5 27743 2351,7 30,2
2014 10133,8 3733,0 2200,0 64,3
2015* 10800,0 4200,0 1700,0 60,0

*110 TPOTHO3Y JaHHBIX

ITo mamaEIM ["OCymapcTBEHHOM CITy>KOBI CTATHCTUKU YKpawHbl, B 2014 roqy moceBHas IUIOMAAb COU COCTaB-
Jsna 1,7 MIH ra o cpaBHEHUIO ¢ 25 Thic. Ta B 1995 roay. 3a 3TOT nepuoa ypoXailHOCTh KyJIbTYypbl MOBBICHIIACH A0
20,5 m/ra o cpaBHeHuIo ¢ 8,9 /ra B 1995 roxy. [loBeimenne yposkaifHOCTH U pacIinpeHHe TOCEBHBIX IUIOMIanei o
KyJIBTYpO# 00yCIIOBIEHBI MHOTHMH (hakTOpamu. [ TaBHBIM N3 HHX SBISETCS INUPOKHI CHEKTP HCIIOJIB30BAHMS CEMSH,
BHEPEHUS HOBBIX, O0Jiee MPOAYKTHUBHBIX COPTOB, KOTOPBIE XapaKTEPU3YIOTCs CKOPOCHEIOCThIO, IIOCKOJIBKY COSl OTHO-
CUTCA K I0XKHBIM KYJIbTYpaM U 30HBI €€ BhIpAIllUBaHUs ONPEAeIAIOTCSA TEMIIEPaTypPHBIM PEKUMOM.

OpHa U3 NepCHEeKTUBHBIX KYJIBTYpP — PaIC, KOTOPHIH SIBISETCS OCHOBHBIM HCTOYHHKOM PAaCcTUTEIHHOTO Macia B
30 crpanax mupa. B 2013 rogy ero BelpamuBanu Ha miomiaau 36,5 muH ra. Hanbonee 3aMeTHO yBETUYHIUCH MTOCEBBI
noj, paricom B crpaHax EC u KHP. MupoBoit BanoBoii c6op cocrasiser 72,7 MiH T. [ TaBHbIE CTpaHbI-IPOU3BOIUTENN
cemsH: Kurait (14,5 mnn 1), Kanana (17,9 mun 1), Usaus (7,8 muH 1), I'epmanus (5, 7 muH 1), @panmus (4,3 MIH T),
Asctpanus (4,1 mnH 1), [Tonema (2,7 miH 1), Yipauna (2,4 miH 1), Benmukoopuranus (2,1 muH 1), Pocens (1,4 M T),
Yexwus (1,4 v 1), CLHA (1,1 MH T). YKpanHa BXOJUT B IECATKY MUPOBBIX JILACPOB MIPOU3BOICTBA parca. Jlonsg yda-
CTHsI YKPauHCKOTro parica cocrasiset 6oiee 3,0 % [3].

OCHOBHOWM TPHYMHOW, CICP)KMBAIONICH YBEJIMUCHHE IIPOM3BOJCTBA MACIMYHBIX KYJIBTYp CeMeHcTBa
Brassicaceae Ha YkpauHe, sBIIsieTCs HU3KUIl ypoBeHb ypoxkaitHocTH. CpeHss yposKaiHOCTh TOBAapHBIX ITOCEBOB parica,
pbDKMKA W TOPUYMIIBI 3HAYUTEIBHO HMXKE MO CPABHEHHMIO CO cpefqHeeBponeickoi. Tak, ypokailHOCTb 03UMOro parica
(13—15 1w/ra) cocrasisier 30 % noreHnuansHoi U 40 % — eBpoOIEiCcKOM, I APOBOTO parica, TOPUYHIIBI U PHDKHUKA 3a-
¢ukcupoBaHsl Takue mokaszarenu: 20-25 % noreHunaNbHOM ypokaiiHocTH U 25-35 % — eBporneiickoit. OCHOBHO Mpu-
YHHOM, ONMpenessiomeil HU3Ky0 ypo)KaHOCTh 3TUX MACIUYHBIX KYJIBTYp, SBISETCS HECOOIIO/IEHHE arpOTEXHOJIOTHI
BBIPAIIMBaHUSL.

3a mocieaHNe ABaALATh JIeT MHPOBBIE IIOCEBHBIE IUIOIIA M MO TOPYHIly Kosebanuch B npenenax ot 0,6 mo 1,1
MJH 1a, B Ykpause ot 30,0 no 180,0 Teic. ra. Ilo miomany noceBoB YKpanHa BXOJUT B JIECATKY MUPOBBIX JIUAECPOB IO
BBIPAIIMBAHUIO TOpUUIIbl. CpaBHUTEIBHO OOJIBIIAS MOMYIISIPHOCTh TOPYHIIBI CH30H CPEH APYTUX BHIOB OOBIICHSETCS,
B IIEPBYIO OYepe.b, ONOIOTr0-IKOJIOIMIECKUMI CBOMCTBAMH — 3aCyXOYCTOWYHMBOCTBIO U CIIOCOOHOCTBIO (hOPMUPOBATH
9SKOHOMHYECKH 00OOCHOBaHHBIC YPOBHH YPOXXKaHHOCTH B paiOHAX C KECTKUM T'HAPOTEPMHUIECKUM KOI(D(PUINEHTOM.

Hrak, Ha COBPEMEHHOM 3Talle CeJIbCKOXO035MCTBEHHOTO TIPOM3BO/ICTBA OAHON U3 IJIABHBIX 3a1ad SBISIETCS yBe-
JIMYEHNE BaJIOBOTO cOOpa MaciioceMsiH 0e3 pacHIMpeHHs ITOCEBHBIX IUIOMIAAeH MOJCONHEYHUKA 3a CUET ITOBBIICHMUS
YPOKafHOCTH KaK OCHOBHOW MacCIMYHOU KyJIbTYpbl. BaXHBIMH MCTOUHMKAMH JONOTHEHHUS CHIPHEBBIX PECYpPCOB SIBIIS-
IOTCS €O, paric, PeDKHK, CypeIuIia, TOPUHIIA, TUIONIAAN 1Ol KOTOPEIMU B YKpauHe 3a TOCIEIHHE TOBl YBEINIHBAIOT-
col.

®daxrop TI00aNBHOTO MOTEIUIeHUs kiumaTa B CeBepHOM Moymapuu B XX Beke ¢pukcupyercs ¢ 70-X TOHOB.
JmHamMuKa M3MEeHEHHS KIMMaTa B Y KpanHe B 3HAUUTEIFHON CTENICHH MOBTOPSAET JUHAMHUKY TNI00AIBHOTO KIIMMAaTa.

IIpoBeneHHbIe HAOMIOACHNUS METPOJIOTHYECKOW CeTH YKpaWHBI CBHICTEIHCTBYIOT O TOM, YTO PErHOHAJIHHEIC
N3MEHEHHMs KJIMMaTa, 0COOEHHO IOBBIILICHNE TEMIIEPATYPbI, y’KE MOBIHSIO Ha Psii METEOPOJIOTHIECKUX XapaKTePHCTHK
B Ykpaune. [loBbicunace cpesHeroioBas TeMIepaTypa Bo3/1yXa, H3MEHWINCh CPOKH 00pa30BaHMS U TPOJOJIKUTEIb-
HOCTh CHEXHOTO TOKPOBa, IIOCTEIIEHHO PAcTeT TEeMI000eCIeYeHHOCTh BEreTallMOHHOTO NepHo/ia, YBEIHIHINCH KOJIU-
YEeCTBO M MHTEHCUBHOCTH HEOJIArONPUATHBIX METEOPOJIOTHUECKHX SIBICHUH (3acyXH, IMBHU | T.1.) [1].

Ha npumepe JleBobGepexxnoii Jlecoctenu YKpauHbl IPEACTABUM aHAJIN3 OCHOBHBIX METEOPOJIOTHUECKHUX Tapa-
MeTpoB 3a nepuoa ¢ 1995 mo 2015 rr. (tabmuna 2). [lo pe3ynpTaTam MPOBEACHHOTO aHAIN3a METEOPOJIOTHYECKUX
ycnoBuid 3a 20 JIeT yCTaHOBIIEHO, YTO 32 TIEPUOJ BETETAIH (ampeNb-aBryCT) BBINAIO B cpeaHeM 268,7 MM 0CaIkoB,
ipu konebannu ot 180,7 10 365,7 Mm.
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Tabnuya 2
CyMMa TemMmepaTyp, KOJUYECTBO 0CATKOB
U ruporepmuveckue Koddpuuuentol B ycaoBusix JleBodepe:xnoii Jlecocrenu (anpesib-aBrycr)

Tox CymmMma temneparyp, °C CyMMa 0caJKoB, MM I'TK T'ox mo yBIa)KHEHUIO
1995 2510,0 215,9 0,86 cyxoi
1996 2500,9 307,9 1,23 HOpPMaJIbHBIHI
1997 2307,7 332,7 1,44 BJIOYKHBINA
1998 2522,0 275,8 1,09 HOPMAJIbHBIN
1999 2700,0 180,5 0,67 cyxoi
2000 2528,0 269,2 1,06 HOpPMaJIbHBIHI
2001 2567,0 319,3 1,24 HOpPMaJIbHBII
2002 2653,0 292,6 1,10 HOpPMaJIbHBIHI
2003 2419,0 258,9 1,07 HOPMAJIbHBIN
2004 2311,0 351,9 1,52 BIIAKHBIA
2005 2740,0 202,8 0,74 cyxoi
2006 2511,0 365,7 1,46 BJIAYKHBINA
2007 2608,0 198,7 0,76 cyxou
2008 2626,0 304,5 1,16 HOPMAJIbHBIN
2009 2559,0 319,2 1,25 HOPMAJIbHBIN
2010 3132,0 1714 0,55 CyXxoit
2011 2839,4 253,5 0,89 CyXoit
2012 3090,7 218,8 0,71 cyxou
2013 2956,4 213,1 0,72 cyxoi
2014 2899,8 284,1 0,98 cyxoi
2015 2777,6 306,4 1,10 HOpPMaJIbHbII
Cpennue 3a 1995-2015 rr. 2655,2 268,7 1,01 HOPMAJIBHBIN
Cpe/iHHEe MHOTOJICTHHE 2425,0 294,0 1,21 HOPMAJIbHBIN
OTKJIOHEHHE APAMETPOB +230,2/9,5 % -25,3/-8,6 % -0,2

Cpenusisi cyMMa TEMIIEpaTyp 3a UCCICIOBaHHBIN Nepuo coctaBmia 2655,2 °C npu konebanun ot 2311,0 °C
10 3090,7 °C. OTMeueHO yBeJIM4eHHE TeII000eCIeYeHHOCTH BereTainoHHoTo nepuoaa Ha 230,2 °C (9,5 %). B To xe
BpeMsi OTMEUYEHO YMEHBIIIEHHE KOJMYecTBa ocaakoB Ha 25,3 MM (8,6 %). Takum obpaszom, 3a nocaennue 20 net 'TK
m3menmics ¢ 1,21 no 1,01, uto cBuaeTenscTBYyeT 0 (GOPMUPOBAHMH YCIIOBHM, XapaKTEPHBIX IS HEHTPAIBHBIX PETHO-
HOB CTpPaHBI.

Y CTaHOBIIEHO, YTO TIO TEMIEPATYPHOMY PEKUMY U PEIKUMY YBIAKHEHUS UCCIEIyeMbIe TOIbl OTINYaIiCh. 13
MIPUBEJICHHBIX NaHHBIX BUIHO, 4To cyxuMu (I'TK mo 1,0) Opum BererammonHsie mepuonsl 1999, 2005, 2007, 2010,
20011, 2012, 2013, 2014 rojos, HopMmanbhbiMu 110 yBiaxueHuto (['TK 1,0-1,3) — 1998, 2000, 2001, 2002, 2003, 2008,
2009, 2015 u BnaxusiMu (I'TK 6omee 1,3) 6putr Tosibko 2004 1 2006 roab!.

CoOTBeTCTBYIOIIEE N3MEHEHHE KIIMMATa BIMSCT HA YCIOBHS BHIPANIMBAHUS MACITHYHBIX KyIbTYp. AHAIH3 ar-
pomeTeoposoruueckux ycnaouii 1995-2015 rr., mokaspIiBaeT, 4TO TEMI000ECIEYSeHHOCTh TIEpHOoia BEreTallii BO BCEX
MMOYBEHHO-KIMMATHYECKUX 30HAX BBIPAIIMBAHUS UMEET TCHIEHIMIO K MOBBIMIEHUIO. TakuM 00pa3oMm, YUUTHIBAS MPH-
CIOCOOJICHHOCTh MOJICOJIHCUHHUKA K 3HAYUTEIBHBIM KOJCOAHHMSIM TEMIIEPATyphl, & TAKXKE TEHACHIIMA K MOTCIUICHHIO
KJIUMaTa, KOTOPhIC y)Ke HAOJIOMAl0TCs B YKpPauHe, eCTh BCE OCHOBAHMS JJISl PACHIMPECHHUS apealia BhIPAIlUBAHUS KYJIb-
TYpHI Ha CEBEp U 3amaj, B 30HY JOCTaTOYHOTO ¥ YMEPEHHOTO yBIA)KHEHHS.

Pacmipoctpanenre cou B YKpanHe HE3HAUUTENBHOE, HO HAa IOT€ €€ BBIPAlIUBAIM JOCTATOYHO AaBHO. OnTH-
MaJIbHasl TEPPUTOPHS IS BBIPAIIMBAHUS XapaKTePU3yeTCs CICAYIONMMHA MapaMeTpaMy: CYMMa aKTUBHBIX TEMITEPaTyp
2000-2500 °C, cpemnsist TeMnepaTypa camoro Temioro mecsana 18-22 °C, rogoBoe koimdecTBo ocamgkoB 500-800 mm.
[To TemmepaType caMOro TEIUIOTO MecsIa He COBCeM OarompHsATHBIC YCIOBUS co3natoTcs Ha [lomeche, HO KOJTHYECTBO
ocaznkoB (MeHbIIe 500 MM) ClIep)KHUBAET ee BhIpAIlMBaHKE B I0XKHBIX palloHaxX YKpauHbI.

Paric BeIpamuBaroT B 03UMOI1 U sIpoBOH (hopMax B YMEPEHHOM KiuMaTe. Ho OJTHUM W3 MPENSTCTBUH yBenHde-
HUS IOCEBHBIX TUIOMIAICH MO 03UMBIM PAIICOM SIBJISIETCS TO, YTO 3TA KYJIbTypa OYeHb TpeOOBaTeIbHA K YCIOBHSM IIe-
pe3umoBkH. C y4eTOM JaHHBIX TEMIEPATypHOTO U BOJHOTO PEKUMOB MIPHOPUTETHOW TEPPUTOPHEH /ISl BRIPAIIMBAHUS
03UMOTO parica MoryT cuutatbes [lomecke u Jlecoctenb. HempuroaHeIMU MO arpoMeTeOpOIOTHIECKUM YCIOBHSIM SIB-
nstores kHas Crenb, AP Kpeim u 3akaprniathe. BripammBaHue sjpoBOro parca B OCHOBHOM JIMIMUTHPYETCS KOJIHYe-
CTBOM OCAaJIKOB U COOTBETCTBEHHO TPY M3MEHEHHUU KIIMMATHYECKHX YCJIOBUH MEPCIEKTHBHHIMA PETHOHAMH €CTh H
OCTAIOTCsI LIEHTPAJIbHBIE U CEBEPHBIE PAliOHbl Y KpaUHBI.

Taxke cienyeT OTMETHTh, YTO MPH COBPEMEHHBIX M3MEHEHHSAX TEIUIO00ECIICUCHHOCTH HAOIOMACTCS TCH/ICH-
Us K MPOJABIKCHUIO TPAHHUI] BRIPAIIMBAHUS TOPYHUIBI Ha ceBep. B kadecTBe MOATBEPKICHUS CIEAYST MPUBECTH POCT
mwiouanei B ceBepHoit Jlecocrenu u Ha [lonecke [2].

CoriacHO KIIMMAaTHICCKUM cIieHapusM, yepe3 20-30 jeT Temio00ecedeHHOCTh CeTbCKOX03HCTBEHHBIX KYJIhb-
Typ B CEBEPHOW YacCTH CTPaHBI MOXET JOCTHYh WIH JaKe HMPEBBICUTh COBPEMEHHBIN YPOBEHb TEIIO00ECIIEYCHHOCTH
tora ctpanbl. CyMMa TemmepaTyp MO3BOJHT 0e3 OrpaHWYCHUI BBIPAIIMBATh TaKHE TEILIOTPEOOBATEIFHBIC MACIHYHBIC
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KYJIBTYPBI, KaK MOJICOJIHEYHHK, TOPUYHILY, COI0 CPEJHE- M IO3HECIENbIX COPTOB, U TMOPUIOB B LIEHTPAJILHbIX, 3amal-
HBIX U CEBEpHBIX paifoHax cTpassbl. IIo JaHHBIM YKPaMHCKOr0 MHCTUTYTa 3KCIEPTU3BI COPTOB PAcTEHUH, yxke ceifuac
HaMeTUJIach TEHACHIUS OTHOCUTEJIBHO YBEIMUYEHUS HCIIOIb30BaHUS OJIU CPEJHEPAHHUX COPTOB U TMOPHIOB Maciauy-
HBIX KyJIbTyp B Jlecocrenn Ykpaunsl. Takum 00pa3oM, NPOTHO3UPYETCs MOBBIIEHHE OMOKIMMATHYECKOTO [TOTEeHIIMAIA
LEHTPAJIbHBIX U CEBEPHBIX PETHOHOB Y KPAaUHBI.

Bui60oo. Tlo pe3ynbpraTtaMm IPOBEAECHHOIO aHAIH3a CIEeAyeT OTMETUTh, YTO TCHACHIIMM U3MEHEHUS METeopOoIIo-
THYECKUX MapaMeTpoB 0O0YCIIOBIMBAIOT PACIIMPEHNE apealia BRIPAIBAHUS MAaCIUYHBIX KyJIbTYp (TIOJCOIHEYHHKA, COH
U TOPYHIIBI) B YKpaKWHE, YTO CIIOCOOCTBYET MOBBIIICHUIO OOMIETOCYAapCTBEHHOTO MIPOU3BOACTBA MACIOCEMSIH. Y UUThI-
Basi 9KOHOMHUYECKOE COCTOSHHE, IIPON3BOJCTBO CEIbCKOXO3SMCTBEHHON MPOIYKIUH SIBISETCS OCHOBHBIM HAIPaBIICHU-
€M M BECOMBIM CPEICTBOM CTaOMIM3alMM 3KOHOMHKH rocynapcrsa. CremoBaresbHO, YKpanHa MUMEET BO3MOXKHOCTH
(TpUPOAHO-KINMATHYECKHIE, MAaTEPHATBHO-TEXHUIECKUE 1 YEJI0OBEUECKUE) HAPAINBATh CBOE IPUCYTCTBHE HA MUPOBOM
PBIHKE MacIHIHBIX KYJIBTYP.
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Abstract. The dynamics of oil crops production in Ukraine for the past 20 years has been performed. The anal-
ysis of major meteorological parameters for the conditions of Left-Bank Forest-Steppe Ukraine has been done. During
the period of 1995-2015, the hydrothermal moisturizing index (HTI) has been found to decrease in comparison with the
average perennial (1.21) index up to 1.01, indicating the formation of the conditions typical for central regions. The
existing trends in meteorological parameters have been established to determine the expansion of the range of oil crops
growing (sunflower, soy and mustard), thereby increasing the nationwide production of oil seeds.

Keywords: oil crops, sunflower, soy, rapes, mustard, gross yield, climatic conditions, production trends.
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T'unpobnonornueckuii pesxuM onpeaesseT CTerneHb TPO(GHOCTH HCCIIEIYEMBIX BOIOEMOB.

EctecTBenHas kopMoBas 06a3a BOJZOEMOB SIBIIIETCS OTHUM M3 TIABHBIX KPUTEPHEB PHIOOMPOAYKTUBHOCTH BO-
noema. B pesympTare pocTa W pa3BUTHSA OPraHU3MOB B BOJOEMax IMPOUCXOTUT HEMPEPHIBHOE HOBOOOpa3oBaHME OHMO-
Maccel. [loaToMy KadecTBeHHAs M KOJMUECTBEHHAS XapaKTEPUCTUKA BOJHBIX PACTCHUN W KMBOTHBIX HMEIOT IEPBOCTE-
TIEHHOE 3HAYCHHE TP OICHKE €CTECTBEHHON KOPMOBOI1 0a3bI BOJIOEMOB, UMEIOIINX PHIO0X03AHCTBEHHOE 3HAUCHHE.

Lenp paboTE — KOMIUICKCHOE M3YYCHHE MAaJbIX BOJOEMOB JUIS BEISIBIICHHS WX MOTEHIHMAama. J(ns peamu3arum
MMOCTABJICHHOM I[eJTU OBLIIH MMOCTABJICHBI CIICAYIOIINE 3a1auH:

1. OmpenesneHre BOAOEMOB JJIsl HCCIIEOBAHMUS.

2. OnpenesneHne TUAPOOHOTIOIMISCKOT0 PEKUMA HCCIIEYEMBIX BOJIOSMOB.

3. OmpezeseHue NOTEHIMaNa BOJOEMOB Kak PbIO0X035iICTBEHHBIE.

C60p 1 00paboTKa MaTepHUalIOB MPOBOAMINCH 110 OOIIETIPUHATHIM B THAPOXUMHUH, TUAPOOUOTIOTUN U UXTHOJIO-
MM METOAMKAM C MOCIEeAYIOMUM ux aHanu3oM Ha I1K.

Hccrnexyemple HAMH TISITh BOZOEMOB HMEIOT PA3IMIHYIO, KaK IM0 KAYeCTBCHHOMY, TaK W 10 KOJIMICCTBEHHOMY
cOCTaBy THIPOOMOHTOB, XapakTepUCTUKY. [1o TMMHOIOTHYECKON KIacCU(pHUKAIIMA OHA OTHECEHBI K 3BTPO(HBIM U Xa-
PaKTepU3YIOTCS 3HAUUTEIFHBIM MIHEPAJIHHBIM MMATAaHUEM, 00ECIICUNBAIOIINM HHTEHCHBHOE pa3BUTHE (IIOPHI U (payHBI.

Muxpodiopa npeacTaBieHa BOJOPOCIAMHA Pa3IHYHBIX TPYyMIL. B mpo6ax BoJBI B3ATHIX B aBTyCTE-CEHTSAOPE, MO
CpPaBHEHHUIO C MaeM-HIOHEM, NPEOoONIAar0T CHHE3CNCHBIE W 3CJICHBIC BOIOPOCIH, a TAaKXKe BOIOPOCIH JHATOMOBOM
rpymmsl. MaccoBas 3apacTaeMOCTh CHHE-3€JICHBIMH 1 3€JIEHBIMH BOJOPOCIIMU HAa0III0Jallach B UIOJIE U aBTyCTe.

Makpoduiopa mpecTaBiIeHa TPeMs SKOJOTHUSCCKUMH TPYIIIAMHU, 3TO PACTCHHUS MOTPY)KEHHbIC (PACCT Kypya-
BBIH, psicka TpoituaTas, ypyTh, Iy3bIpuaTka OOBIKHOBEHHAs), BO3AYIIHO-BOJHBIC PACTEHUS (KAMBIII O3€PHBIH, POTO3,
TPOCTHHUK, MAaHHHUK OOJBIIOHN, CTPENIONHCT U Jp.) U PACTEHUS IUIABAIOIINE U C IUTABAIOLINMH JUCThAMH (PAECT IUIaBalo-
1M, BOJASIHAS Tpevrxa, Teaope3, KyBIIMHKA, PsACKa ropodaras, pscka MajeHbKas ¥ JAp.) MacCOBbI pPOCT BO3IYIIHO-
BOJIHBIX PaCTCHUH HaOJrOIaICs B UiOHE U aBrycre. OcOOCHHO 3TO HAOIIOIAIOCH B IIPUOPEIKHON 30HE 03ep AIIBIKOJb U
Kymxoms, rae miomans 3apactaeMoctd coctapmia 10-15 mporeHToB oT 001Ieil mioma u ux BOJHOTO 3epKana. Macco-
BEIf POCT BOJSHOW Tpeunxu HaOMoamu B BomoéMe JKanTeipkonb. B mensx mpemynpexIeHus Ype3MepHOro pacipo-
cTpaHeHus B JKanTeIpKoJie MPOBOIMIACH MEPOIPUATHS MO OYHCTKE TAHHOTO BOJOEMa OT BOISHOH rpeunxu. B wmccie-
JyeMOM TOJly 3aMOPHBIX SIBICHUH B 3THX BOJIOEMaxX HE HaOI0Jaloch, XOTs B othensHble Tombl (2010 r.) Ha o3epax
Ambikons 1 KyMKoIh MOXKHO OBLIO HaOIIFOATh 3aMOPHBIE SIBIICHHS.

PesynbraThl BUIOBOTO COCTaBa 300IUTAHKTOHA BOJOEMOB MPUBOIUTCS B Tabmmmax 1 u 2.

Tabnuya 1
BuioBoii cocTaB 300IJIaHKTOHA B BoJl0eMax (Maii — ceHTA0Pb)

T'uapoOHOHTEI Kywmkons Kemxkeranst JKanteipkonb AUIBIKOITB Bogoem Axmm-M
1 2 3 4 5 6
D.cucullata mononn - - - - T
D.longispina M + - + - -
D. longispina Monoznb + - - - -
Bosmina longristos M + - - R T
Diaphanosoma sp + - - R T
Alona rectongulare S - - + - -
Ceriodaphnia sp : + + -
Moina braciata J - + + + -
Leptodora sp - - + - +
Mesocyclops leucartia - - - - I
KonemogutHas cTagust IUKJIONOB + + + + +
Nauplii + + + + +
Acantacyklops sp + - R ¥ F

© Cei3apikoB K.H., XKanaposa A.T., Illaxaposa C.JI., Bakumesa X.C. / Syzdykov K.N., Zhaparova A.T., Shakharova S.D.,
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Oxonuanue mabauyol 1

T'uapoOHOHTEI Kymkonb Kemxeraisl JKanteipkonpb AIIBIKOIb Bonoem Axmm-M

1 2 3 4 5 6

Cyclops vicinus Uljanina - + + - -
Ediaptomus garacilodes L - - + - +
Keratella quadrate M + - - R +
Hexarthra fenica (Levander) - + - - R
Artemia salina - + - - R
Artemia dengizicus - + - - R
Hexarthe miza H + - - + R
Asplanhna priodonta M + - + + +

Lecane luna Muller - + - N

Konenonnas cragust tuantomyca + - + + +
KonnuecTBo TaKCOHOB 12 9 11 9 12

B tabmure 1 NpEACTaBJICHbI JaHHBIC I10 PACHPEACIICHUIO OCHOBHBIX I'PYIIIT I‘I/I)IpOGI/IOHTOB B UCCJICAYEMBIX BOJIOEMAX.

Tabnuya 2
YncaeHHOCTb, 0HOMAcCCa U MPOLIEHTHOE COOTHONIEHHE 300IJIaHKTOHA (Maii 2013 r)
Bonoem Tlokaszarenu KosnoBparku | BerBucTOyCHIE pauku Becnonorue pauku Artemia salina Bcero
1 2 3 4 5 6 7

TBIC. 3K3/M° 90,0 830,7 1131,0 2051,7

Os. Kymxors r/m® 0,04 30,22 10,77 41,03
' % OT YHCIIEHHOCTH 4,3 40,58 55,12 100,0
% 0T 6UOMACCHI 0,09 73,65 26,26 100,0
TBIC. 2K3/M° 15,0 192,3 853,1 1060,4

03. XKan- ve 0,03 8,08 13,1 21,2
TBIPKOJIb % OT YMCIEHHOCTH 1,41 18,13 80,42 100,0
% oT 6uoMacChl 0,14 38,11 61,75 100,0
TBIC. 2K3/M° 55,0 851,7 1150,0 2056,7

03. Amu- /v’ 0,11 34,06 6,9 41,07
KOJIb % OT YHUCIEHHOCTH 2,67 41,41 55,92 100,0
% OT OMOMacChl 0,26 82,9 16,84 100.0
TBIC. 2K3/M° 48,1 378,4 679,5 1106,0

Bonoem /v’ 0,09 15,2 6,31 21,6
Aunmu-M % OT YHCIIEHHOCTH 4,34 32,62 63,04 100,0
% OT OMOMacChl 0,41 70,37 29,28 100,0

THIC. 3K3/M° - - 36,5 53,9 90,4
03. Kenxe- /M3 - - 91,0 18,16 109,16
raJbl % OT YHCICHHOCTH - - 40,37 59,63 100,0
% 0T 6UOMACCHI - - 83,36 16.64 100,0

O3epo Kymkoasb. ['nnpobuonorndeckne nccnenoBanus 03. KyMKkoiIs IpoBOIMINCh HA OCHOBAaHHM MaTepuana
cobpanHoro B Mae-ceHTs10pb 2013 rona. Bojoem OeccTo4HbIN, MEKOBOIHBIN € TIPpe0bajaHueM 2-X METPOBBIX INTyOHH.
Bepera nosorue, B 10ro-BOCTOYHOI 4acTH HEeOOJbIIAs IUIOMIAAb 3apacTaeT Ha(BOAHOW M MOIPYKEHHOH pacTUTENLHO-
CTBIO, TIOJIOCA 3apocieidl mupuHol a0 50 mMeTpoB TsHeTcs: oT Oepera BriayOb o3epa. IloBceMECTHO pacTyT KaMmbllil,
TPOCTHHK, YPYTb, pAccThl. Bona 3enenosarast, npo3pauHocts 10 0,8 merpa. JIHo o3epa necyano-miucroe. Temneparypa
BOJIBI B JIEHb MCCIIEIOBAHMS, B TIOBEPXHOCTHBIX FTOPU30HTaX He npepbimaa 21°C.

J1s XapakTepUCTUKHU 300IUIaHKTOHA 110 BCEH aKBaTOPHH 03epa ObUIO 0TpabOTaHO IIECTh NMpod ¢ y4eTOM pas-
HBIX ctaHwiA. [1lo BHIOBOMY cocTaBy 0OHapykeHO — 12 TakcOHOB THApoOnOHTOB (Tabmuma 1). B mpubpexHoit 30He Ha
paccTostHAM 5-6 METpoB OT Oepera Ha 2-X METPOBOH ITyOMHE BBISBICHO J[Ba BUA BECIOHOTHX, TP BUAa BETBUCTOYCHIX
(Daphnia longispina) u nBa Buma konoBpatok (Asplanchna priodonta. Keratella quadrata). O6mas yucnensocts 2051,7
ThIC.9K3 / M°, 6uomacca 41,3 v/ m® (Tabmuma 1). JIOMHHMpYIOIUME SBISIOTCS Becaonorue — 1131 Teic. 9x3 / M3 mwnm
55,12 % ot o0mieit YUCTIEHHOCTH OpraHU3MOB (Tabnuia 2).

O3epo Kaarpipkoas. Obmas miomans o3epa — 56 ra, MakcuMaibHas riryouHa 3,9 M. Temmeparypa BoIBI
npu B3aTuM 1po6s! 6s11a 23°C. LiBer Boapl 3eneH0BaTHIH. JIHO 03epa mecyaHo-uiucToe. bepera o3epa mosorue. 3apac-
TaeMOCTh BOJHOW aKBaTOPHUH MakKpo- U MUKpo(duTamu ciabdas, ¥ TOJIBKO B F0O’KHOW MPUOPEKHON YacTH 3apacTaeMoCTh
6oJtee BBICOKAs, TJI€ B OCHOBHOM NPOXOANT HepecT GUTOGMIBHBIX pbid. I3 MakpouTOB BCTPEUatOTCs] KaMBIII, TPOCT-
HHK, OCOKa, POr03, Ipeunxa 3eMHOBOJIHAsI, POTOJIMCTHUK M Ipyriue. MUKpOQUTHI IIpE/ICTaBIICHbI, B OCHOBHOM JIHaTOMO-
BBIMH, CHHE3EJICHBIMH U 3€JICHBIMH BOJOPOCISIMU. MaccoBoe pa3BUTHE (UTOIUIAHKTOHOB 3aMEUEHO B MIOJIE M aBI'YCTe.
BunoBoii coctaB 3001IaHKTOHA — 7 TakCOHOB. IIpo0ObI ISt ompeeneHnsl Ka4YeCTBEHHOTO U KOJIMYECTBEHHOT'O COCTaBa
Opranu3MoB Gpaiyu Ha Tpex craHuusax. CpeHss YUCIIEHHOCTh 300IUIaHKTOHa coctasiser 1060,4 Thic. 9x3/M° ¢ Guomac-
coit 21,2 /M3, 0/1HaKO TI0 CPaBHEHHIO C APYTUMH BOJOEMAMH KOJIMYECTBEHHBIH M KA4€CTBEHHbIN cOCTaB OenHee (Tab-
nuna 2). MeHsIe Bcero 37ech 1 OEHTOCHBIX OPraHU3MOB, UCKITIOYas THIIEPTaJIHHHOE 03ep0 Kerxerasl.

W3 o61eil uMcIeHHOCTH OpPraHu3MOB MPeoOIafaloT BecjaoHorue padku 853,1 Toic. ax3/M3, ¢ Guomaccoii 13,1
r/mM® (tabnuna 2). Habmonaercss HOBCEMECTHOE IIPeodiiajaHie KONEIOAUTHON CTaquH BECIOHOTHX PAKOOOPa3HbIX.
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Ozepo Aunkoub. O3epo 6eccrounoe. [Tnomans 347 ra. MakcumansHas riryouHa 3,3 merpa, cpenusist 1,1m. Bona
crlerka cosloHosaras. bepera nonorue. Temneparypa Bogs! 21°C. TpyHT WiHCTHINA. 3apacTaeMocTh cpejHss. MakpoduThl npesi-
CTaBJICHB], B OCHOBHOM, KaMBIIIIOM 03€pHBIM, TPOCTHUKOM, POr0O30M, OCOKOM, BCTpEUaeTCs rpednxa BOAsSHasL, pOrolnucTHUK. [1o
LBeTy Boja 3enieHoBarast. [Ipo3paunocts 1-1,3 MeTpa. 300IIaHKTOH MPEACTaBIIeH LUKIoNaMy, padkamu D. longispina, koneo-
JuTHOH craguedt ukionoB Nauplii, Cyclops, Diaptomus 1 oTHUM BUZIOM KOJIOBpaToK. JIOMHHHPYIOT, B OCHOBHOM, BECJIOHOTHE
pauku 55,9% (tabmmua 2). Ha paccrosiaim 10-25 M ot Gepera BriyOb 03epa cpeiy 300IUIaHKTEPOB Yallle BCTPeyaroTcs TadHuu,
xunopycsl, 1 apyrue. Ilo Bceil akBaTtopuu o3epa mpo3padHOCTh coxpansieTcst. OOMmas CpeaHsisi YUCICHHOCTh 300ILUIAHKTEPOB
coctapiser 2056,7 Thic. 3k3/M° ¢ Gromaccoii 41,07 r/M> 3T Moka3aTelu BbILIE N0 CPABHEHHIO ¢ APYTHUMH MCCIIeyeMbIMH BO-
J0eMaMH. JTO CBHACTENBCTBYET O BEICOKOH KOPMHOCTH JAHHOTO 03¢epa. JloCTaTouHO 37ech M OGHTOCHBIX OPTaHU3MOB.

Bonoem Anmm-M. VccnenoBanus npoBoamiich B Mae-ceHTs10pe 2013 roma. B meHp nccienoBanmii TeMnepaTypa
Bozb! Obuta 20 0 C. [IpoOs1 B3sTHI ¢ Tpex craHmmi. Bomoem mo momann oxono 40 rekrap, MakCHMalbHast TIyOrHa 6 M, a
cpenmsis 3,7 M. BogoeM OeccTOUHBIHN, IO CYTH SIBISETCS TUIOTHHOW. bepera oOpbIBHCTHRIE. Y CTBOPKH BOJOCITYCKA TIIyOWHA
jgocturaer 5-6 MeTpoB. Briciias BojgHas pacTUTENBHOCTb NMPEACTABJICHA KaMBIIIOM, TPOCTHHUKOM, OCOKOM, BCTpeuaercs
ypyTh. BunoBoii cocraB runpoOuoHToB OeneH, Bcero oOHapy:keHo 8 TakcoHOB. Ilo Bcei akBaTOpuH BCTpeuyasoch 2 BHAA
KOJIOBPATOK, 3 BHJa BECJIOHOTHX U 3 BH/Ia BETBUCTOYCHIX PaKooOpa3HbIX. M3 BECIIOHOTHX Yallle BceX BCTpedatoTes AadHum.
o 4ynCIEHHOCTH TOMHMHHPYIOT TAKKe BECIOHOIHE M cOCTaBILIIOT 63,04 % oT oOuei uncneHHocTr 3001uiankToHa. OOimas
YHCIIEHHOCTh 300ILIaHKTEpoB cpemuss, 1106 Toic. ak3/m°. IIpeobnamaeT KonenomuTHas cTaius LMKIONOB (Tabmuma 1).
MO’KHO OTMETHTb BIIOJIHE IPUEMIIEMOE IS IVIOTHHBI COJIEpIKaHUe ¥ OCHTOCHBIX OPraHU3MOB.

O3epo Kenkeranasl. Bomoem nccienoBanu B utoHe-ceHTI0pe 2013 roma. O3epo HaXOAWTCS Ha TEPPUTOPHH
AKxoJbckoro paiiona. [lnomaas akBaTopun o3epa 120 ra. bepera ozepa nosnorue. Temneparypa BoAbl B MOMEHT B3STHSA
npoOsl 6bi1a 22°. MakcuManbsHas TirybuHa o3epa 2,3 MeTpa, a cpeHss 1,8 M, 60iblias yacTh o3epa Bhicoxmas. [pyHT
MECYaHO-MIINCTBIN. 3apacTaeMOCTh 03epa Hu3Kas. 13 BBICIIMX BOJHBIX PACTEHHH 4Yallleé BCETO BCTPEUAIOTCS KaMBIII
03€pHBIH, TPOCTHHK, OCOKa. Y CTAHOBJIEHO 6 TAKCOHOB 300IUTAHKTOHA. B 1emoMm, o akBaTopuy BogoeMa mpeodIasaroT
xabpoHorue payku Artemia. 13 OEHTOCHBIX OpPraHM3MOB INpeo0najanyd JUYUMHKA XUpoHOMHI. Bogoem rumepraius-
HBIH. J|aHHBI BOJIOEM NPEICTABISIET MHTEPEC 10 BHIPALMBAaHHIO )KaOPOHOTHX PayKoB poja Artemia.

Hccnenoanust MpOBOIMIKCH Ha S BOIOEMax AKMOJIMHCKO# 00acTi: 03. JKanteipkoss, 03. Kemkaraisl, 03. Kymkors,
03. Anmkons u BojoeM AHmm-M. Mccnemyemble BOJOEMBI UMEIOT Pa3INYHYH0, KaK MO Ka9eCTBEHHOMY, TaK U IO KOJIMYe-
CTBEHHOMY COCTaBY THJJPOOHOHTOB XapaKTepPUCTHKY. [10 TMMHOIOTHYECcKOi KBATM(UKALIMN X MOKHO OTHECTH K 9BTPO(HBIM,
Y OHU XapaKTEpPHU3YIOTCsl 3HAUMTELHBIM MUHEPAJIbHBIM IITAaHHEM, 00ECIIeYHBAIOIIME HHTCHCUBHOE Pa3BUTHE (IIOpHI U (payHBI.
IMapoXxuMUYecKuid peskuM OJIarOIIPHATEH TS PAa3BUTHSA THAPOOHOHTOB, COZICpKaHIe KUCIOpOoIa B mpenenax 8,6-9,3 mr/m, Bo
BCEX BOomoéMax Boja ciabormienodHas, pH Ha ypoBHe 7,65-9,15. [lo conmepikaHMIO MHHEPATHHBIX COJICH BBIIEIACTCS 03€pO
Kemxeranpl, Kak THTICPTraJIMHABINA BOJIOEM C COACPKAHUEM COITH 42 T/, T.€. COJICHOCTh JAHHOTO 03epa COCTaBILIET 42 %o.

— BHJIOBOW COCTaB 300IUIAHKTOHA TPE/ICTABIIEH OT 6 TakcOHOB B o3epe Kemxerassl 1o 9 TakcOHOB Ha o3epe AIy-
KOJTb, B OCHOBHOM I10 7-8 TaKCOHOB.

—  YHCJIEHHOCTb 300ILIAHKTOHA COCTABMNA Ha 03. Kymkoms - 2051,7 Thic. 3k3./M3, 03. XKantelpkons — 1060,4 Teic.
9K3./M%, 03. Arkois — 2056,7 Thic. 3K3./M°, Bomoéme Anmn - M — 1106,0 Tbic. 3x3./M° 1 03. Kemkeranst —2108,5 Toic. 3x3./M°.

— B 3000€HTOCE PaccMaTpHBAaEMbIX BOAOEMOB MPE0OIaIAl0T MOJLUTIOCKH M XMPOHOMHU/IBL. Beero YncineHHoCTh OeHTOo-
ca B paccMaTpUBaeMbIX BOJOEMAX cocTaBuia: 03. Kemskerasst — 48,0 sx3/M2, 03. Kantsipkons — 1183,0 9k3./M2, 03. AILMKOIL —
1123,0 x3./M2, 03. Kymkons — 1334,0 5x3./m2, Bojt. AHnm-M — 934,3 sk3./m2

[To mopdomMeTpryecknM Mapamerpam, a TakKe IMIPOXMMHUYECKHM I0Ka3aTesisiM U KOPMOBOi 0a3e BOJI0EMOB
TIO3BOJISTIIOT CUHTATh 03epa JKanTeipkonb, Anukoss, KymMkosis n BogoeM AHIIM-M BIIOJIHE NPUTOJHBIMH /TSI OpPTaHU3a-
LMY Ha HUX 03€PHO-TOBAPHBIX PHIOHBIX XO3sIHCTB. He00X0IMMO OTMETHTB, YTO B CBSI3U C BHICOKOKOPMHOCTBIO BOJIOC-
MOB Anmkons 1 KyMmKons, co3zaercst mepcrekTHBa 1Mo BBIPAIIMBAHMIO Ha JAHHBIX BOJOEMAax CHIOBBIX pbIO. O3epo
JKanteipkons ¢ UMeromIeicss KOpMOBOil 0a30ii MEPCHEKTHBHO HCITONB30BaTh npu co3nannu OTPX mis BepammBaHus
KapIioBbIX pbIO (KapIl, TOJIICTOJIOOHK U OEIbli aMyp), a TAKXKE CUTOBBIX, B YACTHOCTH TIEJISAIH.

O3zepo KemxHrasbl B CBSI3M € BHICOKOM COJICHOCTBIO BOABI M APYTUMH THAPOXUMHYECKAMH TTOKa3aTes MU TIepCIIeK-
THUBHO HCTIOB30BATh IS BEIpAIMBaHKS apTeMui. B Bogoeme Axmm-M HEoOX0AMMO MPOBEECHNE AOTIONHATEIBHBIX MEIHopa-
THUBHBIX MEPOIIPHUATHH C HENBI0 YAyUYIIeHN KaK THIPOXUMUYECKOTO, TaK M THAPOOHOIOrHIeckoro pexkuma. Heobxomumo BHe-
CEHHE MUHEPATBHBIX M OPTAHIYIECKUX YA0OPEHHUH € eTbI0 YBEMYEHHS YUCIICHHOCTH 300IIaHKTOHA.

Mamepuan nocmynun 6 pedaxyuio 21.09.15.

HYDROBIOLOGICAL STATE OF BASINS OF AKMOLA REGION

K.N. Syzdykov!, A.T. Zhaparova?, S.D. Shakharova?®, Zh.S. Bakisheva*
! Candidate of Veterinary Sciences, Associate Professor, 2 Master of Agricultural Sciences, Senior Lecturer,
3 Master of Agricultural Sciences, Assistant, * PhD Candidate
S.Seifullin Kazakh Agro Technical University (Astana), Kazakhstan

Abstract. This article is devoted to investigation of the hydrobiological state and determination of level of
water body trophicity.
Keywords: fishery, reservoir, hydrobiology, water plants and animals.
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RELEVANCE OF INNOVATION MANAGEMENT AND INNOVATION PROCESSES

G.1. Abdikerimoval, D.A. Kulanova?, A.S. Tulemetova3, I.1. Shevchenko?,
L2phD, docent, *PhD, docent, Head of Department, 4 Master, Senior Lecturer
Economics Department
South Kazakhstan State University named after M. Auezov (Shymkent), Kazakhstan

Abstract. The article discusses aspects of determining innovation efficiency. The basis of the formation of a
new stage of economic development is a fundamental change in the technological mode of production, approaches to
the use of production factors, the nature of human relations in production, their relationship to technology and nature.
Backbone by this phenomenon appears a transition from resource-intensive to technology-intensive, high-performance
technology, a deep restructuring of the economy. Creation and further development of the national innovation infra-
structure is one of the priorities of the Republic of Kazakhstan.

Keywords: innovation, economics, activation, production, innovation, process efficiency.

The basis of the formation of a new stage of economic development is a fundamental change in the technologi-
cal mode of production, approaches to the use of production factors, the nature of human relations in production, their
relationship to technology and nature. Backbone by this phenomenon appears a transition from resource-intensive to
technology-intensive, high-performance technology, a deep restructuring of the economy. For the stage of development
of market relations is very characteristic of the dominant economic fact of moving first on material production, and then
the gradual development of non-material sectors of the economy spheres.

The solution to the existing problems of today in Kazakhstan, such as the increase in domestic production, can
be determined by two factors: an increase in the purchasing power of the population and enterprises, and increase in
competitiveness of domestic products in the domestic and foreign markets.

Innovative way of development of the economy provides this competitiveness through constant update of tech-
nology, products and services for various applications, the stabilization and expansion of markets, the effective use of
scientific and technological potential and stimulating its growth.

Development and production of innovation is risky. At the same time, it is usually necessary to introduce new
technologies, new equipment, often foreign-made, and this is a significant investment. In addition, if you do it on the same
terms, for which all the other economic entities outside the boundaries of innovation, not only profit, but also the simple
return of the money invested in innovation becomes problematic. Therefore, the state should take over the organizational,
financial and legal support for innovation. That it should take care of creating the conditions for the existence and the con-
stant expansion of innovation by reducing the tax rate of innovative products, direct financial support for innovation activi-
ties in other ways.

The innovation activity of employers, as this issue of new and competitive types of goods, which gives him a guaran-
teed profit, fast return of invested funds, the accumulation of free capital and the possibility of its investments at the expansion.

Global economic trends clearly show that Kazakhstan cannot be any other way of development, than the for-
mation of an economy based on knowledge, that is, innovative economy. The development of intelligent (high-tech,
innovative) business directly determines the solution of problems of increase of competitiveness of Kazakhstan's econ-
omy, and therefore the possibility of its survival in a competitive global market [1].

In a message to the President of Kazakhstan, has become a new benchmark in the history of the country and
determine the course of further economic, social and political modernization, developed new approaches to economic
and technological reconstruction of the State: Strategy of industrial-innovative development, the establishment of pro-
duction and economic clusters and unique in the world practice of the national innovation system. These provisions are
laid the foundation of the future economic and technological power of the state, the foundation of the development of
competitive production.

In economically developed countries, 80-95 % of gross domestic product (GDP) is provided by scientific and tech-
nological achievements. Therefore, in these countries the introduction of new technologies has been a key factor in market
competition, the primary means of improving production efficiency and improve the quality of goods and services [4].

Obviously, the further growth of the economy of Kazakhstan is also possible due to the development of fun-
damental and applied research.

© Abdikerimova G.I., Kulanova D.A., Tulemetova A.S., Shevchenko I.1. / A6aukepumona I'.1., Kynanosa /[.A., Tynemerosa A.C.,
IlleBuenxo U.M., 2015
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At a time when the country's competitiveness on world markets is based less and less on traditional factors and
increasingly on those activities that are based on the results of scientific and technological progress, for governments
become common practice not only support for basic research, but even the development of innovation in the industry.

Widespread economic growth model is opposed to innovation model, according to which the formation of techno-
logically advanced production is based on the credit issue for future value. Thus, a new purchasing price, which serves as a
source of funding for new types of production and development of the economy and individual economic entities.

The most important aspect of industrial-innovative strategy of the republic, as emphasized in his address to the
Head of State, is to create clusters. One of them is Steel, which is one of the priorities in the future will determine the
long-term specialization in non-primary sectors of economy.

Today, it is necessary to rely on the most achievements of science. Among the projects of practical importance,
such as herbicides, veterinary products, pharmaceutical products, new alloys, building materials, mining equipment, and
others. The rise of sectors of the economy is possible only with intensive transition to innovative technologies and is a
great role of small business innovation. Successful development of this sphere depends entirely on the establishment of
a genuine union of education, science, production and development institutions. Indicative of this is the work of the
National Center for Biotechnology, reached in a short period of good results.

In general, the requirements for quality of economic policy, its scientific and methodological basis has increased
dramatically. Enormous importance to focus on the effective result, the concentration of resources on the truly priority
industries and fields, giving definite and quick results significantly strengthen the stability of the national currency [5].

Inadequate development of certain aspects of the determination of the effectiveness of innovation and the for-
mation of economic mechanism of functioning of the enterprises of metallurgy, whose activities are based on innovative
developments, provides an opportunity to study in-depth and to determine the scientific and practical value problem.

In other words, as long as we are not seriously interested in manufacturing sector and investors in investing their
funds in science, every intention to ensure effective interaction between science and production remains on paper, does not
help even a manifold increase in spending on research. Therefore, governments, together with representatives of science,
business and development institutions need to review international experience and draw up proposals for inclusion in the
legislation, which will be coordinated and focused on the attraction of scientific and innovation sphere of non-state capital.

Experience in other countries shows that the development of the commercial component of the information in-
frastructure of science and science and technology can be in the following areas:

Marketing high technology products and services, including through the use of Internet technologies;

Providing brokerage services intermediary in the dissemination of scientific and technical products, the search
for her customers, the implementation of projects in practice;

Search in the country and abroad partners for the development of joint projects in the field of high technology
and information support in various stages of implementation;

Information support of the examination process of projects and programs, proposals, carried out in the frame-
work of public procurement, as well as on the orders of companies, organizations and individuals;

Training of representatives of small and medium business information management, working with the infor-
mation, skills, use of new information technologies.

The experience of developed countries shows that an economy based on new technologies, innovation, has de-
veloped a system to ensure its advanced sectors of information about new domestic and international achievements of
science and technical thought, organization of production processes.
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AKTYAJIBHOCTD YIIPABJIEHUSA UHHOBALIUAMMU
1N THHOBALIMOHHBIMHU ITPOLHECCAMUA

I'.U. Aonuxepumona’, JI.A. Kyaanosa?, A.C. Tynemerosa’, I.1. Illepuenko*
1.2 kanauIaT 3KOHOMHYECKUX HAYK, IOLEHT,
8 KaHUIaT SKOHOMUYECKUX HAYK, JOIEHT, 3aBe My OIMii Kadeapoit, 4 MarucTp, cTapiumii npenoaapares
Kadenpa sxonomukwy,
IOxH0-Kazaxcranckuii rocyJapcTBeHHBIH yHUBepcuTeT uM. M. Ayesosa (ILsmvkenT), Kazaxcran

Annomayusn. B cmamve paccmompennl acnekmul onpedeneHus 3QhPexmusHOCmU UHHOBAYUOHHOU OeslMeNbHO-
cmu. OCHO8Y CIAHOGLEHUSL HOB020 DMANA PASGUIMUS IKOHOMUKU COCMABTACH KOPEHHOE USMEHEHUE MEXHON02UHECKO20
cnocoba npouzeoo0cmed, NOOX0008 K UCHOIb308AHUI0 NPOU3EOOCMEEHHBIX (PAKMOPOS, XAPAKMePa 63AUMOOMHOULCHULL
00Cil 60 8PEMS NPOU3BOOCMEA, UX OMHOWEHUN K MeXHuKe u npupooe. Ma2ucmpanshvim nymem 3mo2o AGAeHUs 6bi-
cmynaem nepexoo om pecypcoemMKux K pecypcochepearoujuM, HAYKOeMKUM, BbLCOKOIDHEKMUBHBIM MEXHOIOSULM,
any6okot cmpykmypHou nepecmpoiike sxonomuxu. Coz0anue u danvheiuiee pazgumue HAYUOHAIbHOU UHHOBAYUOHHOU
unppacmpykmypul A615emcs 00HOU U3 npuopumemuslx 3aoay Pecnybnuxu Kazaxcmarn.

Knrouesvie cnosa: unnosayuu, 5KOHOMUKA, AKMUSU3AYUS, NPOUEOOCHE0, UHHOBAYUOHHAS OesimelbHOCHb,
npoyecc, 3ppekmuernocmo.
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OBECIHHEYEHUE UHBECTULIMOHHOI'O PA3ZBUTHUA
ATI'POITPOMBIIIVIEHHOTI'O KOMIIVIEKCA PECITYBJIMKHU KA3AXCTAH

E.C. Baiitnaenosa’, A.H. Hapenosa?
1.2 kanMaT SKOHOMHYECKUX HAYK, TOIEHT
! Tapasckuii HHHOBaLIMOHHO-TYMAHUTAPHBIN YHUBEPCUTET,
2 Tapasckuii rocyjapcTBeHHbIH yHuBepcuTeT uMenu X. Jlynatu, Pecny6nuka Kazaxcran

Annomayun. B cmamve paccmompensi Hosbie n00X00bl K OnpedeneHuio UHHOBAYUOHHBIX NPOYECCO8 8 aepo-
NPOMBIUAECHHOM KOMRIIEKCE, PACCMOMPEHbl OCHOGHBIE MEHOESHYUU U NPobIeMbl pazeumus azpaphoil skonomuxu. Iloka-
3aHbI MEXAHUZMbL U UHCIMPYMEHMbl POPMUPOBAHUS U Dearu3ayul COBPEMEHHOU 20CYOapCmMEeHHOl UHHOBAYUOHHOU
HOAUMUKY 8 A2PapHoll chepe pecnyOauKu.

Knroueewie cnoea: azponpomviuiieHHbIll KOMARIEKC, UHDPACMPYKMYpA. UHHOBAYUY, UHHOBAYUOHHOE pa3sumue,
UHHOBAYUOHHbBIE NPOYECCH, UHBECMUYUOHHAS NPOZPAMMA.

D¢ ¢dexTrBHOE pa3BUTHE arpOIPOMBIIUICHHOrO KoMIulekca Ka3zaxcTaHa B COBPEMEHHBIX YCIIOBHSAX TpeOyer
MIOCTOSIHHOTO TIOSIBJICHUSI X BHEJPEHUS HOBBIX TEXHHKH M TEXHOJOTHMH, COBEPIICHCTBOBAHHUS DKOHOMHYECKHX OTHOILIE-
HUH MEXIY NPOU3BOJUTEIIIMH U TOTPEOUTEISIMA Hay9IHOH MPOAYKIMH, (OPMUPOBAHHUS HHHOBALIMOHHOM HH(pacTpyK-
Typsl. Peanuzanus rocynapcTBeHHONH MHHOBaMOHHOM mporpammsel B AIIK KazaxcraHa nomkHa BKIIIOYATh: MHCTUTY-
LHOHAJIbHOE O0eclieueHrne WHHOBALMOHHOW JEATEeNIbHOCTH; IIUPOKOE HCIOJIB30BAHUE B NMPOM3BOACTBE AOCTHIKEHHI
HAyKH U TIEPEIOBBIX TEXHOJIOTHH.

Junst Toro, yroObl nHHOBamoHHOe pa3sutue AIIK oTBewano cBoemy mHpenHa3Ha4€HHIO M ONpPaBlalio B 000-
3puMoM OyAyIieM Bo3jlaraeMble Ha HEro HaJeX[bl, TpeOyeTcsl MOJTHOLEHHOE U BCECTOPOHHEE 00ECIIeUeHHe 3TOTO IIPo-
1iecca, MO3BOJISIOIIEE TIPEOI0JIETh YEPThl €70 HHEPIIMOHHOT0, a HEPEJIKO 3aCTOMHOrO U a)e PErpecCHpyIOIIEro Xapak-
Tepa. DTO OTHOCHTCS KO BCEM HaIlpaBJIeHUsIM obecredeHus: nHHOBannoHHOro passutus AIIK B Hactosmee Bpems
HUMEET MECTO OTCTaBaHME (PAKTHYECKHX DPEe3yJbTATOB CEIbCKOXO3SIMCTBEHHOTO IPOM3BOJACTBA OT BO3MOXKHOCTEH HMX
MOJy4EeHHs IIPH MOJHOM U IMPAaBUIBHOM HCIIOJIB30BAHMU HAYYHO-TEXHHUYECKUX AOCTIKeHHMN. Hampumep, npoaykTus-
HBII MTOTCHIIMA PacTeHUI M KMBOTHBIX pealn3yeTcst Ha ypoBHeE, HE mpesbimaronieM 35-40 % reHeTndecku 00yciIoB-
JIEHHOTO. JTO TpedyeT HapsAny ¢ pa3BUTHEM HAYYHBIX HMCCJICAOBAHUM yBEINYMBATh MHHOBAIIMOHHBIN MOTEHIMAT IO
BCEM OCTAJBbHBIM HAlpPaBJICHHUSM, MOBBIIIATH BO3MOXXHOCTH 00Jiee MHMPOKOro U 3(h(HEKTHBHOTO HCIIOIB30BAHHUS HMEIO-
IIUXCSI U OKUAAEMBIX B OyAyIIeM HAay4YHO-TEXHHYECKHX MOCTIDKeHHH. OIleHKa CTENeHH Pa3BUTHSA MHHOBAI[MOHHOMN
cuctemsl AIIK Ha ypoBHE CTpaHbI, pETHOHOB U XO3SHCTBYIOIINX CyOBEKTOB UMEET CBOM OCOOCHHOCTH:

— Ha HallMOHAJIBHOM yPOBHE OCOOEHHO Ba)KHOE 3HAUCHHE MMEEeT HOPMAaTHBHO-TIPAaBOBOE OOECIIedeHNe HHHO-
BaI[MOHHON JEATENIFHOCTH, a TaKkke (MHAHCOBOE, KaJpOBOE M MaTepHabHO-TEXHHYECKOoe obecreueHue arpapHoin
HayKH;

— Ha PETHOHAJIBHOM YPOBHE Hapsly C COXpaHEHHEM BBICOKON 3HAUMMOCTH OOLICHAIIMOHAIBHBIX KPUTEPHEB
OIIEHKH BO3pACTaET POJIb MH()OPMAIMOHHOTO, HHPPACTPYKTYPHOTO U OPTaHU3AI[HIOHHO-3KOHOMUYECKOT0 00ecTieueHHUs
HMHHOBAIIMOHHOTO pa3Butus AITK;

— Ha ypOBHE XO3SIHCTBYIOIIUX CYyOBEKTOB JUMHUTHUPYIOUIMMH (PaKTOpaMH WHHOBAIMOHHOTO Pa3BUTHS B CO-
BPEMEHHBIX YCIIOBUSX SBISIFOTCS (PMHAHCOBOE, KaJpOBOE M MaTepHaIbHO-TeXHHYecKoe obecneuenue[l]. Bee ato Tpe-
OyeT MOCTPOSHHSI MHOTOYPOBHEBOH CHCTEMBI oOecrieueHns HHHOBamoHHOTo pa3zBuths AIIK B cooTBeTcTBHU C conep-
KaHWEM M O0COOEHHOCTSIMM YyTpaBJICHUS WHHOBAI[MOHHOHN NEATEIHHOCTHIO HAa BCEX HMEpapXW4ecKux ypoBHAX. Cyie-
CTBYeT HEOOXOJMMOCTh Pa3BUTh MEXaHW3M MOHHUTOPHHIA M CTUMYJIMPOBAaHUS HHHOBaNMOHHON akTuBHOCTH AIIK, mpo-
BECTH OLEHKY 3 PEKTUBHOCTH MHHOBALOHHOTO Pa3BUTHI arpONPOMBIIUICHHBIX MPEIIPUITHI Y MHHOBALIMOHHOM HH-
(bpacTpyKTypHI peruoHa.

OnennBas 3¢PeKTHBHOCTh HHHOBAIMOHHOTO pa3BuThsa AIIK criemyeT oTMeTHTh, YTO €€ OCHOBHBIMHU (haKTO-
paMy BBICTYNAIOT: JOCTH)KEHHE LIeJIM, HHHOBAIIMOHHAsI aKTUBHOCTD (Ka4ecTBO (YHKIIMOHHPOBAHUS), palliOHAIBHOCTh
WHHOBALMOHHBIX U3MEHEHHH (3KOHOMHYHOCTh); U3MEHEHHE B TEXHUKO-TEXHOJIOTHYECKOM 0a3uce arporpOMBIIUIEHHO-
T'O MPOM3BOICTBA; N3MEHEHHS B KauecTBe padoyveii CHIIbI; BHEIIIHUE COLUATIBHO-9KOHOMUYECKHE YCIIOBHSI.

Crnenyer OTMETHUTB, UTO CYTh B3aUMOJECHCTBUSA TOCYAAPCTBEHHOrO ynpasneHus nHHoBanusmu B AIIK, ¢ onHoi
CTOPOHBI, X035ICTBEHHO-?)KOHOMHYECKOTO 1 MECTHOTO CaMOYIPAaBJIECHUS, C JPYroi, COCTOUT B TOM, YTO FOCYIapCTBO
OCYIIECTBIISICT PerynpoBaHue 3(Q(GEeKTHBHOCTH MHHOBALMOHHOTO pa3BuTHa AIIK myrem ycTaHOBIEHHMS OpraHu3aly-
OHHO-TIPABOBBIX M ’KOHOMHYECKHIX HOPM.

OOuwM B rocyIapCTBEHHOM, XO3SHCTBEHHO-3KOHOMHUYECKOM M MECTHOM CaMOYIpAaBJICHWN WHHOBALMSAMH Ha
arpornpomsIuieHHBIX npeanpusatusax AIIK sBriseTcss To, 9TO OpraHbl yIpaBisiiOT WHHOBAIIOHHBIM IPOIIECCOM Mpea-
npusatuii AIIK HenocpeacTBeHHO TOIBKO B paMKax cBoel coOcTBeHHOCTH [2]. CenoBaTenbHO, HEOOXOIUMOCTh 00BEK-

© baiitunenosa E.C., Hapenosa A.H. / Baitilenova E.S., Narenova A.N., 2015
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TUBHOTO PELIEHUs BOIPOCOB B3aUMOAEUCTBHSI OpPraHOB YIIpaBlIeHUs HHHOBaLMOHHOro pa3sutus AIIK npenonpenenser
HEOOXOANMOCTb PacHIMpEeHHs MTOJTHOMOYMH pernoHaIbHbIX npencrasureneit AO «HanuonanpHbi xonauHr KazArpoy,
BO3pacTaHUE OTBETCTBEHHOCTH YIPABIIIOLICH CHCTEMBI 32 CBOCBPEMEHHOCTh M KaueCTBO NMPUHUMAEMBIX PELICHUH O
Pa3BUTUH MHHOBALMOHHOM AEATEIbHOCTH HA MUKpOYypoBHe. Takum 00pazoMm, pean3yeTcsi BOSMOXKHOCTH Ka4eCTBEHHO-
r0 U KOJMUYECTBEHHOI'O YJIYUIIEHUS METOA0B M MEXaHHW3MOB MHHOBallMOHHOro peruoHansHoro AIIK. B kagectse oc-
HOBHBIX HaIpaBJICHUI! COBEPIICHCTBOBAHUS KAUECTBEHHOTO M KOJIMUYECTBEHHOI'O YIYYIIEHHS METOJ0B U MEXaHU3MOB
nHHOBanmoHHoro pazutus AIIK crenyer cunraTs:

— (opMHpOBaHUE CTPATETUH HHHOBAIMOHHOTO PAa3BUTHSA NpeANPHITHI pernonanpHoTo AIIK;

— yCHIJIEHHE TCHICHIMH KOOIEPAIluy ¥ MHTETPALIH B PEIICHUH MIPOOIIEM KadeCTBEHHOTO M KOJIMIECTBEHHOTO
YIIy4IICHNS METOJIOB ¥ MEXaHU3MOB MHHOBAIIMOHHOTO Pa3BUTHA NMpeAnpusaTHi pernoHansHoro AIIK Ha ypoBHE MecT-
HOTO CaMOYIIPaBJICHHS;

— OCYIIECTBJIECHHE MHTETPAIIMOHHBIX MHHOBAIMH B MPOIYKTOBBIX HMOAKOMILIEKcax pernoHanbHoro AIIK mis
CO3/1aHUs YCIIOBUM POCTa €r0 MHHOBAIMOHHOTO TIOTEHLIUAIA;

— TOBbIIIEHUE d(PPEKTUBHOCTH HCIOIB30BaHUS HHHOBALIMOHHBIX pa3paboTok Ha npeanpusitusx AITK;

— pas3BuTHE MHPOPMAIMOHHOTO, KaJpOBOro, (PMHAHCOBOI'O U IPABOBOTO 00ECHEYCHUS! CHCTEMBI MHHOBAIM-
onHoro pa3sutus AIIK.

Pazsutue nndpacrpykrypsl AIIK Takxke cocraBiseT NepCleKTHBHYIO 33/1a4y U CBS3aHO C CO3JJaHUEM TEXHO-
JIOTHYECKUX CHUCTEM XpaHEHHs M MepepabOTKH CENbCKOXO3SHCTBEHHOTO CHIPhsI IPH MPOU3BOICTBE YKOJIOTUUECKH Oe3-
OTIACHBIX, KOHKYPEHTOCHOCOOHBIX MUIIEBBIX MPOAYKTOB HA OCHOBE COBPEMEHHBIX JOCTH)KEHHH HaHO-, OMOTEXHOJIOTHH.
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Abstract. In this article the new approaches to determination of innovative processes in agro-industrial com-
plex, the main tendencies and problems of agrarian economy development are considered. Mechanisms and instruments
of formation and implementation of the modern state innovative policy in the agrarian sphere in the republic of Ka-
zakhstan are shown.
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Abstract. Increasingly family businesses are being viewed as distinctive and economically significant business
entities. This article reviews alternative definitions of family businesses and describes potential sources of conflict that
may arise between family members in these enterprises. The authors discuss guidelines to assist in the successful transi-
tion of the business from one generation to the next.

Keywords: family business, succession planning, intergenerational

Family business is a commercial organization in which decision-making is influenced by multiple generations
of a family related by blood or marriages, which are closely identified with the firm through leadership or ownership.
Owner-manager entrepreneurial firms are not considered family businesses because they lack the multigenerational
dimension and family influence that create the unique dynamics and relationships of family businesses.

Family business is the oldest and most common model of economic organization. The vast majority of busi-
nesses throughout the world from corner shops to multinational publicly listed organizations with hundreds of thou-
sands of employees can be considered family businesses.

The economic prevalence and importance of this kind of business are often underestimated. Throughout most of
the 20th century, academics and economists were intrigued by a newer, “improved” model: large publicly traded compa-
nies run in an apparently rational, bureaucratic manner by well trained “organization men”. Entrepreneurial and family
firms, with their specific management models and complicated psychological processes, often fell short by comparison.

Privately owned or family controlled enterprises are not always easy to study. In many cases, they are not sub-
ject to financial reporting requirements, and little information is made public about financial performance. Ownership
may be distributed through trusts or holding companies, and family members themselves may not be fully informed
about the ownership structure of their enterprise. However, as the 21% century global economic model replaces the old
industrial model, government policy makers, economists, and academics turn to entrepreneurial and family enterprises
as a prime source of wealth creation and employment.

In some countries, many of the largest publicly listed firms are family-owned. A firm is said to be family-
owned if a person is the controlling shareholder; that is, a person (rather than a state, corporation, management trust, or
mutual fund) can garner enough shares to assure at least 20 % of the voting rights and the highest percentage of voting
rights in comparison to other shareholders?.

Some of the world’s largest family-run businesses are Walmart (United States), Samsung Group (Korea), Tata
Group (India) and Foxconn (Taiwan).

The “Global Family Business Index” comprises the largest 500 family firms around the globe. In this index
published for a first time in 2015 by Center for Family Business University of St. Gallen and EY for a privately held
firm, a firm is classified as a family firm in case a family controls more than 50 % of the voting rights. For a publicly
listed firm, a firm is classified as a family firm in case the family holds at least 32 % of the voting rights.

Family owned businesses account for over 30 % of companies with sales over $1 billion. Family business is the
oldest and most common model of economic organization. The vast majority of businesses throughout the world from
corner shops to multinational publicly listed organizations with hundreds of thousands of employees can be considered
family businesses.

In a family business, two or more members within the management team are drawn from the owning family.
Family businesses can have owners who are not family members. Family businesses may also be managed by individu-
als who are not members of the family. However, family members are often involved in the operations of their family
business in some capacity and, in smaller companies, usually one or more family members are the senior officers and
managers. In India, many businesses that are now public companies were once family businesses.

Family participation as managers and / or owners of a business can strengthen the company because family
members are often loyal and dedicated to the family enterprise. However, family participation as managers and / or
owners of a business can present unique problems because the dynamics of the family system and the dynamics of the
business systems are often not in balance.

In a family business, two or more members within the management team are drawn from the owning family.
Family businesses can have owners who are not family members. Family businesses may also be managed by individu-
als who are not members of the family. However, family members are often involved in the operations of their family
business in some capacity and, in smaller companies, usually one or more family members are the senior officers and
managers. In India, many businesses that are now public companies were once family businesses.

Family participation as managers and / or owners of a business can strengthen the company because family

© Berikbolova U., Umirzakova M., Mukhanova A., Mussaeva G. / bepukbomnosa VY., Ymupsakosa M., MyxaHoBa A., MycaeBa I'., 2015
125


https://en.wikipedia.org/wiki/Walmart
https://en.wikipedia.org/wiki/Samsung_Group
https://en.wikipedia.org/wiki/Tata_Group
https://en.wikipedia.org/wiki/Tata_Group
https://en.wikipedia.org/wiki/Foxconn
https://en.wikipedia.org/wiki/University_of_St._Gallen
https://en.wikipedia.org/wiki/Ernst_%26_Young
https://en.wikipedia.org/wiki/Public_company
https://en.wikipedia.org/wiki/Public_company

ISSN 2308-4804. Science and world. 2015. Ne 10 (26). Vol. I.

members are often loyal and dedicated to the family enterprise. However, family participation as managers and / or
owners of a business can present unique problems because the dynamics of the family system and the dynamics of the
business systems are often not in balance.

There are a number of misconceptions about family business. Perhaps the most common is the “mom and pop”
image associated with these enterprises. Although many family businesses are small, these enterprises run the gamut
with respect to size, and can be either private or public. Recognizable family businesses include such household names
as Estee Lauder, Tootsie Roll, Anheuser Busch, Carnival Cruise Lines, Ford Motor, and Forbes.

Why are Family Businesses so important? They are so important because they are the backbone of the coun-
try’s real economy and incubators for entrepreneurship. Productivity, competitiveness, job creation and sustainability
are part of their activity.

Family businesses are engrained in their local communities and as owners feel a real responsibility to the val-
ues, their communities stand for. These are precious factors against the backdrop of the current financial crisis.

Family enterprises are more inclined than other types of corporations to re-invest in themselves in an attempt to
perpetuate wealth to succeeding generations. Unlike their widely held publicly traded counterparts, these firms are able
to resist the pressures of security analysts to maximize short-term returns.

The operating philosophy of family firms is often guided by a personalized mission related to the integrity of
the family name. Successful family enterprises offer family members prestige and prominence in their communities.

The downsizing particularly of middle management over the past decade in large and publicly held corpora-
tions has decreased employees’ sense of loyalty to their employers. On the other hand, founders and their successors in
family firms tend to be accountable to them and tend to maintain both a strong sense of family and community respon-
sibility. As a result, family enterprises offer greater opportunities for mutual loyalty, responsibility, and accountability
between the organization and its employees.

Family businesses make up more than 65 to 80 % of all European companies, accounting on average more than
40-50 % of all jobs. Family businesses constitute a substantial portion of existing European companies and have a sig-
nificant role for play in the future strength and dynamism of the economy in Europe.

In Ireland, family-owned enterprises are estimated to account for up to three-quarters of all enterprises in Ire-
land and for half of employment in the private sector.

Family businesses also generally provide for more direct contact with management, are less bureaucratic, have
a built-in trust factor, and enable the next generation to gain early exposure to the business through hands-on training.
These factors, in turn, lead to a continuity in management policies and operating focus and enable firms to react more
rapidly to changes in their operating environments.

These enterprises also provide a unified management-shareholder group since managers and shareholders are
the same. Thus, there are less likely to be conflicts of interest (termed agency conflicts) between the firm’s managers
and shareholders. Financial theory suggests that firms experiencing lower levels of agency costs generally provide supe-
rior financial performance.

Note
Lhttp://en.wikipedia.org/wiki/Family_business#cite_note-JIM1-3.
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COBPEMEHHBIE NIEPCHEKTHUBBI IIPEOJIOJIEHUS 3BAMKHYTOCTH YUETHON HAYKHA

I0.H. BiacoB, kaHIUaT TEXHUUECKUX HayK, CTapIIUI NpenoaaBaTellb
Cankr-IleTepOyprckuii rocy1apcTBEHHBIH YHUBEPCUTET SKOHOMUKH 1 (pMHAHCOB, Poccus

Annomayua. B cmamve noonumaemcs npooiema memooonocuieckol 3amMkHymocmu yvemnou nayku. Kpu-
Mu4ecKull 8321140 NO38ONUNL ABMOPY BbIOEAUMb HA OCHOGE AHANU3A NOCIEOHUX UCCIe008aHUNl 68 YuemHou cghepe cospe-
MenHble NePCneKmugsbl NPeoooNe s 3AMKHYMOCHU Y4emMHOU HAYKU.

Knrwouegvie cnosa: yuemnas nayka, Memooono2uieckas 3aMKHYMoCcy, Nepcnekmusl, CoBPeMeHHble UCCe00-
6aHUSL.

B coBpeMeHHOM OyXrajarepckoM y4ere MHOTHE HCCIIEJOBATEIM OCHOBHOHM MpOOJIEMOIl CUMTAIOT HEOOXOAH-
MOCTb NIPEOAOJICHHS €r0 METOIOIOTUYECKON 3aMKHYTOCTH Ha TEXHOJOTMUECKONH CTOpOHE yyeTHoro mpoiecca [1, 6, 8].
Jlis nanpHeWIero pa3BUTUS HyXHAa MHCTHTYIIMOHAJIbHAS TEOPUS yyeTa U MporpaMma HCCIeJOBaHUMN €ro HHCTUTYIHO-
HaJIBHOM Cpenibl, IpU3HAHUE KaK COIHAIFHO-?)KOHOMHUYECKOr0 MHCTUTYTa. He ocmapuBaroT nepCreKTUBHOCTD IPOHUK-
HOBEHMs B OyXranTepcKylo HayKy (yHIaMEHTaJIbHBIX Hadasl JAPYrHX AWCHUIUIMH: SKOHOMHYECKOW TEOpHH, ITpaBa,
pHCK-MEHeKMeHTa U 1p. [3]. Bo3aMoxxHOCTH M TPOOIEMBI HCTIONIB30BAHUS B AHATUTHUCCKHUX IIETSIX MaTeMaTHIECKOTO
MOJENHUPOBAHMs 3aHMMAIOT YMBI HCCIIEIOBATENEH BO BCEM MHpPE YK€ JOCTATOYHO JABHO. YUEHbIE MpEANararoT pac-
CMaTpHBaTh MOAEINPOBAHNE KaK BXHEHIINHA HHCTPYMEHT Pa3BUTHS TEOPHH U COBEPIICHCTBOBAHMS NPAKTUKU OyXra-
TEPCKOT0 y4yeTa, HOAYEPKHUBast, YTO BeCbMa IEPCICKTHBHBIM HAIlPAaBICHHEM CO3[aHUS KOMIIAKTHBIX M €TUHOOOPA3HBIX
MeTaMoAeJeH ¢ MOJIHBIM [IPAaBOM MOXHO CUHUTATh UCIOJIB30BAHUE CPEICTB MaTEMAaTHYECKOTO MojaeIupoBanus. Equnas
MeTaMo/IeIb OyXTraJTepcKoro yuera Ha raTgopMe MaTpUUHON anreOphl MO3BOJIHUT CO31aTh OCHOBY ISl TapMOHH3ALIUH
HaIIMOHAJIBHBIX CUCTEM yd4eTa, a TakkKe JUIL UX MHTErpaliy B eAUHYI0 MEXIYHApOIHYI0 cucTeMy. J[BoiftHas 3amuch 10
CBOEH CYyTH NpEACTaBISET COOOM MPOCTPAHCTBEHHYIO BEKTOPHYIO CTPYKTYPY M HOITOMY MOJYMHSIETCS 3aKOHaM BEK-
TOPHOU U MAaTPUYIHOH anreOpshl. [l cTpaTernyeckoro aHaan3a pa3indHbIX MOKa3aTesel U BIUAIONIMX HAa UX BEJTMIUHBI
(axkTOpOB MpejaracTcsi UCMOIb30BaTh (paKTOPHBIE MHIEKCHI, O0ObEIMHEHHbIE B MaTpU4HYI0 Mozeib [7]. PacuerHble
OTIepaIy U ACHEKHBIC MOTOKU BBHICBEUHMBAIOT (DMHAHCOBBIE CBS3U CYOBEKTOB HKOHOMHUYECKOH cucTeMbl. CHUTyalnoH-
HO-MaTPUYHOE MOJAEIMPOBAHUE PACUETHO-IUIATEKHBIX M OyXTaaTepCKHX MPOLEAYP MOXET IOCIYKUTh HaJeKHOU Oa-
300 IJI UX aHAIHM3a U IPOTHO3MPOBaHMs. B COBpEMEHHBIX HCCIENOBAHUAX BBIIBUTAIOTCS MPEUIOKEHHS TI0 YKOHOMET-
PHUYECKOMY MOJISTUPOBAHHMIO C MTO3HINI aCCOPTUMEHTHOM MOJINTHKH U YIIPABICHUS LIeHOOOpa3oBauueM [3].

I'poMKO 3ByHaT IPeIUIOKEHNSI OCYIIECTBIATh pacyeT MPOAYKTHBHOCTH HH(OpMALUK, U yTBEPKICHNUE O TOM,
YTO UMEHHO y4eT CIIOCOOCTBYET CO3/IaHMIO KaYeCTBEHHOTO MH(OPMAIMOHHOTO MPOCTPAHCTBA: NMEHHO OHO CIIOCOOHO
YIIOBJICTBOPSITH BO3pAacTaoNIye MOTpeOHOCTH Om3Heca. B 3THX memax mpencTaBisieTcs HEOOXOOUMBIM CO3JaHUE HH-
(dbopManoHHONH MH(PACTPYKTYPBl M YCIOBHUIl /sl LIEHTPAIM3alUl YYE€THO-aHATUTUYECKOTO MPOIIecca B pealli3aluu
MH(OPMALMOHHOTO MOTEHIIMAIA KOMITAHHUH.

ITpuoputeTHON MPOO6IEMOI A1 COBPEMEHHBIX HCcieIoBaTeNneit ABIseTcss 001acTh MPUMEHEHNS MEXTyHApOI-
HBIX CTAQHJAPTOB, U, KOHEYHO, 3TO HEOOXOJUMOCTh TpaHchopMaluy (HHUHAHCOBOH OTYETHOCTH, COCTABICHHOW 1O POC-
CHIICKMM CTaHAapTaM, B MEXIyHapOIHO-TIPU3HAHHBIN (opMmar i obecrieueHHss HEOOXOIMMOTO YPOBHS €€ TOHMMa-
Hus. Eciin KOHEYHBIH pe3ynbTaT NepeKIafku JEMOHCTPUPYET HECYLIECTBEHHBIE OTJIMUHSA OT UCXOJHOIO BapUaHTA, TO
cama 3Ta JI0pOrocTosas Npoueaypa, ¢ SJKOHOMUIECKON TOUKH 3peHUs, HeolpaBaaHa. Bo3MOXHO, 9TO pelIeHrueM mpo-
OJIeMBI SBIISIETCSI TApMOHH3ALUST POCCHHCKUX U MEXTyHApOIHBIX CTAHAAPTOB (PMHAHCOBOW OTYETHOCTH, a TAKXKE HUBE-
JIMPOBaHNE UMEIOIIUXCS B HUX 3HAUMMBIX pazinnanii. O4eHb BHICOKYIO aKTYaJIbHOCTh pHoOperna npobiaema uaeHTuhu-
Kalli{, OLEHKH CIOKHBIX (DMHAHCOBBIX MHCTPYMEHTOB M HOpPsAKa (OPMUPOBAHUA HHPOPMAIMU O HUX B COBPEMEHHOM
Oyxranrepckoit oTueTHOCTH. [IpoaHan3upoBaB nokasareiu pa3indHbeiX GopM (UHAHCOBOI OTYETHOCTH, HCCIIEIOBATE-
JIM TIPUXOJAT K BBIBOAY, YTO HAa HAIIMOHAJIHHOM YPOBHE perjlaMEHTAIlM{ JOJDKECH MOIBEPraThCs MOPSAIOK MpecTaBie-
HUS ¥ MyOIuKanuy (UHAHCOBOM OTYETHOCTH, a He ydeTHas nporenypa. OCoOOEHHOCTBIO HACTOSAIIETO MOMEHTA SIBIISET-
cs KOHBEPreHIMS MEXKIYHApOIHBIX CTAaHIAPTOB C apeajioM ACHCTBHSA «ITyOJIMYHBIE KOMIAHHWW», YTO MPOHMCXOIWT, B
OCHOBHOM, ITPH KOHCOJIUAAIINN OTYETHOCTH.

OpmHOM W3 OCHOBHBIX NMPHYMH BO3HUKHOBEHHUsS kpu3uca 2008 roma cumraioT mpoOiieMy HEIOCTaTOYHOCTH
yIpaBJIIEMOCTH PUCKaMU Ha MakpoypoBHe [4]. Penienue MHOrHe BUAAT B NPUHATUM KOHLENIUY yCTOWYMBOIO pa3BU-
TUS, CyTh KOTOPOH B ABM)KEHHUHM 10 KIIOUEBBIM HAIIPABICHUSAM — IKOHOMHUKA, SKOJIOTHUS, COL[AIbHAs OTBETCTBEHHOCTb.
Heob6xoxnma pa3paboTka MEXIyHApOAHOTO CTaHIapTa 0 MHTETPUPOBAHHOW OTYETHOCTH, PErJIaMEHTUPYIOUNIEro 00b-
elMHeHNe (MHAHCOBOM OTYETHOCTH M OTYETHOCTH IO YCTOHUYMBOMY pa3BHTHIO [5]. BecbMa akTyanbHOH BeICTyHaer
npoOiiemMa OLeHKH (PMHAHCOBBIX BJIOKEHUH, OCYIIECTBISIEMBIX YUPEAUTEISIMUA CO3/1aBacMbIX OOIIECTB HE JIECHEKHBIMU
cpeactBaMu. Pemenne 3Toi mpoOIeMbl MOXKET ITOCIYKUTh CYIIECTBEHHOMY CHIXKEHHIO MacIITa0oB yBO/a KaluTala 13
CTpPaHBI.

CoBpeMeHHbIE MTPOOIEMBI KaTeTOPHATbHBIX W3MEHEHHH YCIOBHH M KadecTBa MOATOTOBKH CHEIHAIHNCTOB, B
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TOM YHCJIC ¥ BhICHIEH KBATM(UKALNH, a TAK)KE NPEIOIaBaHUs YYETHBIX AUCIMIUIMH B YCIOBUIX IEPEX0aa Ha JBYXCTY-
MIEHYaTyl0 cucTeMy oOy4eHUsl, SIBISIOTCS 0OCOOCHHO aKTyalnbHBIMH [2]. BblcoKass KOHKYpEHIIHsI CO CTOPOHBI HHOCTpaH-
HBIX BY30B, MX HpeNNOYTECHHE OOBSCHIETCS HE CTOJBKO KayeCTBOM CaMHUX IIPOrpaMM, a (PMHAHCOBBIM IOJIOKEHHEM
MHOTHX BBICIIUX YUYEOHBIX 3aBE/ICHHH.

Pe3ynbraTel MpOBENEHHOrO aHAIN3a CBUIETENIBCTBYIOT O MOCTYNATEIbHOM JBUKEHUU HCCIIEIOBATEIbCKOM
MbIciU. MccnenoBanusl EMOHCTPUPYIOT IMPOKHUHA CIIEKTP aKTYaJIbHBIX MPOOJIeM, OJJHAKO B YUETHBIX c(epax CeroHs
OTCYTCTBYIOT paOOThI, KOTOPBIE HAYIHOE COOOIIECTBO MOXET Ha3BaTh NMPOPHIBOM B Hayke. B HacTosmiee BpeMs HEKO-
TOpBIE YUEHBIE, XOTh M OCTOPOKHO, HO OTMEUAIOT Bce Oosiee u OoJiee 3aMETHOE HApACTAHNE HETAaTUBHBIX TCHACHIWH B
JOCTH)KEHUHN CYIECTBEHHBIX HAYYHBIX PE3YJIbTaTOB. BMecTe ¢ TeM, HET COMHEHHMS, YTO COBMECTHBIC YCHJIHS YUEHBIX
MOTYT U JIOJDKHBI IIPUBECTH K MOJIOXKUTEIBHBIM pe3yIbTaTaM y)Ke B OymkaiinieM Oymymiem.
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Abstract. In the given article the issue of methodological circularity of accounting science is investigated. The
critical view allowed selecting the modern perspectives of circular character overcoming of accounting science, based
on the analysis of the last research works in the accounting sphere.
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OIBbIT ®PAHIIUU 10 ®OPMUPOBAHUIO OTKPBITON
U IMIPO3PAYHO UTHO®OPMAIIMU OB YIIPABJIEHUM
OBHIECTBEHHBIMU ®UHAHCAMMU*

H.A. I'y3b, KaHIUAAT YJKOHOMUYECKHX HAYK,
JoueHT Kadenpsl «Teopust GuHAHCOBY
«®uHaHCcoBbIU yHUBepcuTeT npu llpaBurenscrBe Pocculickor denepauum»
(Mocksa), Poccust

Annomauusn. B cmamve paccmampusaemcs mexanusm obdecneverust
~  OMKpbIMOU, OOCMYNHOU U NPO3PAYHOU UHGOpMayuu 0b ynpasienuu 0ouwecmeeH-
HblMu hunancamu Ha npumepe Ppanyuu.

Knrwouesvie cnosa: obujecmeennvie (QUHAHCHI, NPOPAYHOCHbL 20CYOAPCMEEHHO20 YAPAGLEHUS, OMKDLINbILL
or00acem, onvim Dpanyuu.

Jns ncenenoBaHms 3apyOeKHOTO OTBITA MO (JOPMHUPOBAHHIO OTKPBITOM, TOCTYITHOM M Ipo3padHoii HHpOpMa-
MK 00 yNpaBIeHHH OOLIECTBEHHBIMH (PMHAHCAMH B KauecTBe 0ObekTa Oblta BeiOpana dpanmms. Bo-mepsbix, cTpana
3aHMMAeT BEAYLIYIO MO3MLNI0 B MeXIyHapoqHOM peHThHre mpospadHoctd Oromxkera MBII. Bo-BTopbix, WwieHCTBO
@pann B OOCP Hanaraer Ha CTpaHy ONpeJesieHHbIE 0053aTeNbCTBA 110 00ECIIeYEeHHI0 MPO3PAYHOCTH OIOPKETHOTO
npotecca, onucanHble B ONTHMaNBHOM MpaKkTUKe 1Mo odecriedeHuto npo3paynocty oromxera OICP. B-tpersux, Opan-
OuA ABJISACTCA YICHOM MB(D, 4TO Dpe€aAyCMaTpruBaCT ONPECACIICHHYIO OTBECTCTBCHHOCTD IO NPUBEACHUIO HALTUOHAJIBHOI'O
3aKOHOJAaTeIbCTBA B COOTBETCTBHE C MoJoxeHUsAMHU Komekca Haexamied nNpakTHKU M0 00ecleYeHUI0 TPO3pauHOCTH
B OroJKeTHO-HanoroBoi cepe MB®. Xots dpanuus, B oTiIHUUe 0T «penepaTuBHOi» Poccuun, oTHOCUTCS K «yHHTap-
HBIM» TOCYAapCTBaM, CYIIECTBEHHOTO BIJIMSHHUS THIIA TOCYIAapCTBEHHOTO YCTPOMCTBA Ha 00ECIEUYEeHHE NMPO3PAYHOCTH
yIpaBieHUs O0IIECTBEHHBIMH (PHAHCAMHU BBISIBIICHO HE OBIIIO.

®paHnus, Kak 1 Apyrue rocygapcrsa Espomneiickoro Coro3a, B peryJIMpOBaHUN MHOTHX IIPaBOOTHOILIECHUI py-
KOBOJICTBYETCS HQJHALTUOHAJIBHBIM 3aKOHOAATEIBCTBOM.

BaxHBIM Odokymenmom, obecneuusarowum npospaunocms 6rw00xcemnozo npoyecca B EC, a 3Ha4WMT, U BO
®pannuu, sBistercs JOroBop 0 CTabMIBHOCTH, KOOPMHAIMHE M YIPABIECHUN B DKOHOMHYECKOM M BAIIOTHOM COO3€l
(manee — JloroBop). B mpeamOyne JforoBopa ckazaHo, 4TO TOCynapcTBa-uieHsl EBpomeiickoro corosa JoMKHBI BO3IEp-
KHMBaThCSl OT JIIOOBIX Mep, KOTOpble MOIJIH OBl MOJBEPTHYTH PUCKY JOCTIKeHue 1eneld EBponeiickoro Coro3a, B 4act-
HOCTH, OT OCYILIECTBJICHHSI 3aMMCTBOBAHUII, HE NIPETyCMOTPEHHBIX OI0/PKETaMH TOCYJapCTB-YIaCTHUKOB.

BO-HepBI)IX, BC€ 0XOAbI, pacXoJibl U HWHBIC IOKA3aTCIN (I)I/IHaHCOBOI\/'I ACATCIIBHOCTU TOCYJapCTBa HOJIXKHBI
HEIPEMEHHO BKJIIOYATHCA B IPOCKT 6IOI[)KeTa. OTcreXuBaHKWe BBITOJHEHUS TMPUHATBIX O6H3aTeJ’IBCTB, B TOM YHCJIC
CBOEBPEMEHHOE TMOTalIeHHe TOCYIapCTBEHHOTO JOITra MPU3BaHa 00eCIeYnTh CUcTeMa OyXTalTepcKoro yJera.

[Ipo3paunoe ucnonHeHHe OIOKETa ONMMpPAETCs Ha CYIIECTBOBAHUE AECHCTBEHHOW CHCTEMBI OyXrajTepcKoro
ydeTa, 00ecTieuBaroIei MOTHBINH 0XBaT (PUCKAIBHBIX OTEPAIIU.

Tabnuya 1
HopmaTuBHO-IpaBOBbIe HCTOYHHUKH 0 YIIPABJIEHHIO 001IIeCTBEHHBIMH (puHAHCAMU BO PpaHIMuU
Ne | HcTounuk | KomMmenTapuii
Hopwmbl u npaBuaa EC
1. [Tonoxxenne Cosera EC I'n. 19 ycranapnuBaeT «I[10JTHOMOYHS YUACTHUKOB OFOPKETHOTO MpOIieccar
Ne 1055/2005 ot 27 urons 2005 r.
2. Jorosop o EBpornetickom coroze Cr. 9 «O6 yupexneHnn EBporeiickoro HHBECTHIIMOHHOTO OaHKa»
(MaacTpuxTCcKuii JOTOBOp) OT Cr. 104 «O06 u3bexaHuy Ype3MepHOTO OIOIKETHOTO ACHUIIATAY
07.02.1992 (8 pen. 2007 r.)
Treaty on European Union
3. | TIakT 0 CTaOUIBHOCTH U SKOHOMH- - [Nonoxxenue Cosera EC Ne 1056/2005 ot 27 uronst 2005 r. «Ilo yckopeHHIO U pa3b-
yeckoM pocte ot 17.06.1997 (B SICHEHHIO pean3aluy IPOoLe yphl Ype3MepHOTro AeuIuTay.
pen. 2011 r.) - [Tonoxxenue Cosera EC Ne 1055/2005 ot 27 urons 2005 r. «Ilo ykpernieHuro Haa3opa
OIOKETHBIX MO3UIMIA U HAJI30pa U KOOPIAUHAIIMA YKOHOMHYECKOM MOJIMTHKIY
Stability and Growth Pact - dupextuBa Coseta EC 2011/85/EU — ciennduimpyeT MakCHMaIbHBIE Pa3MepHl Je-
(unmTa 1 K0NTa IS BCEX YPOBHEU BJIACTH, BBOJUT COBMECTHYIO (DMHAHCOBYIO OTBET-
CTBEHHOCTb 3a MIPEBBIIICHIE CTPaHoi Aedummra OromKera, ycraHoBieHHOTO B EC.
- Cornacuo Jlnpextuse Cosera EC 2011/85/EU — rocynapcTBa-diIeHb! JOJDKHBI 00HA-
POIIOBaTh CBOM MaKpOIKOHOMUYECKHE U OIOIKETHBIC IIPOTHO3BI, & TAKIKE UCTIONIb3Ye-
MBIC JId 9TOr0 METOJbI U MapaMETPhI. npOFHOSbI FOCy}lapCTB-'—U'IeHOB CpaBHUBAIOTCHA C
IIpOrLo3amMu EBpOKOMHCCHH, OTKPBITO Hy6HI/le}OTCﬂ, a [Ipy HAJTMYUH CyLLICCTBeHH])IX
PacXOXKJIEHHI — TOJHKHBI COACPIKATh HEOOXOAUMBIC TTOSICHEHUSI.

©Ty3s HA./ Guz N.A,, 2015
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Oxonuanue mabauyol 1

Ne | Hcrounuk KommenTapmii
Hopmbl u npasuia EC

4. | HdoroBop 0 CTaOWILHOCTH, KOOPJIH- IIpaBoBast oOcHOBa AJI y)KECTOUESHUSI KOHTPOJIS 32 IPOBOUMOI! B rocynapcrBax EC

HAIlMY ¥ yIPABJICHUH B 5KOHOMHYE- | OIOJDKETHOW MOJUTHKOM, YTO CHOCOOCTBYET HaHOOIbLIEMY PACKPBITHIO (DHHAHCOBOH
CKOM U BJIIOTHOM COI03¢€ (IIOIH- HHPOPMAIHH.
cad B I. bproccene 02.03.2012)

5. [Ipotokon (Ne 1) o ponu Hanmo- EBpomapnaMeHT U HallMOHANbHBIE TTapJIaMEeHTHI rocyaapcTB-wieHoB EC 1omkHEI Ha
HaJIbHBIX ITapJIaMeHTOB B EBpomeii- | peryisipHOi 0OCHOBE IPOBOANTH KOH(PEPEHINH C LENbI0 00CYKICHUS HAMOHAIBHBIX
ckoM Coro3e B penakimn Jlorosopa OFO/PKETHBIX MOJHUTHK U JPYTUX BOIPOCOB, KACAIOIIMXCs oOecrieueHns GUHAHCOBOH
0 BHECEHUM U3MEHEHMH B JloroBop crabunsHOcTH B EC.

o Esponetickom Coroze u Jlorosop
00 yupexxaenun EBpomneiickoro
Coo0OmectBa (oamnucax B r. Jluc-
cabone 13.12.2007)
Hopmbl u npaBuiia @panuun
6. Opranndeckuii 3akoH «O ¢puHaH- Cr. 50 00s13bIBaeT MPaBUTENLCTBO IPH MOaYe MPOEKTa 3aKOHa O OI0/DKETe IpejcTa-
cax» 2006 r., pexn. 2009 BUTbH [IAPJIaMEHTY JAOKIaJ, COAEp Kalluil penonaraeMple MephI 110 OBBIILICHUIO

OFO/PKETHOI IIPO3pavyHOCTH Ha OMVDKaHIINe YeThIpe roja.

Loi organique relative aux lois de Cr. 52 TpeGyeT OT MPaBUTENBCTBA MIPEICTABUTE [IAPJIAMEHTY JIOKIIAJ( C H3JI0KEHHEM
finances (LOLF) YPOBHS 00s13aTeNBHBIX COOPOB Ha GIIKaiiiiie Ba roja.

Cr. 40 pa3perraeT nmap;iaMeHTy U3MEHUTH paclpeAeIeHie aCCUTHOBAHNI MEXIY IPO-
rpaMMaM¥ ¥ IPOEKTaMH, OTCPOYHTh HIIM OTMEHHTh aCCUTHOBAHUS MIPABUTENILCTBA.
Cr. 48 MHCTUTYIIMOHATIM3UPYET MapJIaMeHTCKHE 1e0aThl 110 BOIIpocaM OI0KETHOM
HOJIUTHKY, TIPEXKJIC YeM 3aKOHOIPOEKT 0 Or0/pKeTe OyeT IPHHSIT.

Bo-BTOpBIX, MOMUMO TpeboBaHusi 00 0pOpMIICHHH MJIAHOB OCYLIECTBIICHUS TOCYJapCTBEHHBIX 3aMMCTBOBaHHUN
B (OpMy NPOEKTOB 3aKOHOB, CT. 6 JloroBopa ycTaHaBIMBaeT 00S3aHHOCTh I'OCYAApCTB-UICHOB IIPEICTABISATh TaKHe
npoektrpoBku CoBery Epormeiickoro Coro3a u EBpomnetickoit Komuccuu. 310 Heobxoaumas Mepa, 4ToObl HE JOIY-
CTHUTh NPUHATUSA TOCYIapPCTBOM-WICHOM Ype3MEpHBIX 0043aTeNbCTB, YTO MOKET HAHECTH Bpe] SKOHOMHUYECKOMY U Ba-
JIIOTHOMY COI03Y B II€JIOM.

B-Tpersux, Ha ocHOBaHmH 1. 1 cT. 8 JloroBopa, Ha EBpomelickyro KOMHUCCHIO BO3JIOKEeHA 00S3aHHOCTb T10 TTOA-
TOTOBKE OTYETOB O MPHUHATHIX B KAXKIOM I'OCYJapCTBE Mepax 10 CHIDKSHHIO nedunuTa Oromkera. He moanexxuT comue-
HUIO TOT (DaKT, YTO TaKas OICHKA IOJDKHA MPOM3BOIUTHCS HAa OCHOBE JOCTOBEPHBIX MATEPHAIOB, MPEIOCTABISEMBIX
MIPaBUTEILCTBAMU T'OCYIaPCTB-UJICHOB.

BbesycnoBHo, rocyaapcrBamu-uienamu EBponeiickoro Coro3a ycTaHOBJIEHBI NIPABOBBIE OCHOBBI OCYILIECTBIICHUS
HAIIMOHAIBHBIMI KOHTPOJFHBIMH OpTraHaMH CBOWX (YHKIUHA B OFO/DKETHOM IIpoIiecce, HE MEHEe BaKHBIM SIBISIETCS I10-
JIOOHBII KOHTPOJIb Ha MHTETPAllMOHHOM YPOBHE, HECMOTpsI Ha To, uto, H1 CoBet EBpomnetickoro Cotro3a, Hu EBporneiickas
KOMMCCHS TIOJTHOMOYHSMH PEBU3MOHHBIX OPTAaHOB B COOTBETCTBHHM C yUPEAUTEIHHBIMHU JIOTOBOPAMH HE HA/IENEHBI.

B-uetBepThIX, coryacHo cT. 11 JloroBopa, B LieNX CpaBHEHHUA HAWIYUYILINX MPAKTHK, CIOCOOCTBYIONTNX Oojee
TECHON KOOPIMHALMN 3KOHOMUYECKOH MOJUTHKH, TOCYJapCTBa-WIEHBI FApaHTUPYIOT, YTO BCE IUIAHUPYEMBbIE Ba)kKHBIC
pedopmsl B chepe SIKOHOMHUECKON OTUTHKHU TOJIKHBI 00CYKIaThCs 10 Hadajla UX peanu3anuu. Hopma gaHHON cTaThu
IIpeaycMaTpUBaeT TakXkKe, YTO K 00CYKJICHHIO CTPaTerHYeCKUX HalpaBIeHUH peopMUpPOBAHUS HAIIMOHATIBHBIX 3KOHO-
MUK, K OI[CHKE ITPOrpaMM KOHBEPTCHITUH MIPUBIIEKAIOTCS Bce 0e3 HCKITFoUeHHS HHCTHTYTH EBporeiickoro Coro3a.

B-maTeIX, B cooTBeTcTBHU €O CT. 13 JloroBopa, CTOPOHBI 00S3yIOTCS BCTpedaThess Ha HeopMaiabHEIX EBpo-
MefcKIX caMMUTax. B paMkax Takwx BCTped IUIaHUPYeTCst 00CYKAaTh OCHOBHBIC HAIPABIICHUS JabHEHINEH KOHBEp-
TEHIMH SKOHOMHYECKUX MOJIUTUK TOCYAapCTB-UJIEHOB, UX IUIAHBI 110 OCYILECTBICHHUIO TOCYAAPCTBEHHBIX 3aUMCTBOBA-
HUM, a Tak)Ke aHAM3UPOBATh HAWITYYIIHE MIPAKTUKU 110 00ECIIEYCHUIO «IIPaBMiIa COaTaHCHPOBAHHOTO OOKETAY.

B-mectsix, xak npegycmorpero pasnenom I [Ipotokona (Ne 1) o ponu HalmoHANBHBIX apiaaMeHTOB B EBpo-
neiickom Coroze?, mpunaraemoro k Jlorosopam o Espomneiickom Corose, EBponeiickuii IlapnaMeHT U HalMOHAIbHbIE
MapJIaMeHTHl TOCYAApCTB-WICHOB JOJDKHBI Ha PETyIAPHOH OCHOBE MPOBOIUTH KOH(EPEHIMH C IENBI0 O00CYXKIEHHS
HAIIMOHAJIBHBIX OIOPKETHBIX MOJUTHK M JIPYTHX BOIPOCOB, KACAIOIIMXCS oOecliedeHus] (PMHAHCOBOH CTaOMIBLHOCTH B
EBpomneiickom Coroze.

IIpu pabore Takux koH(pepenmii EBponeiicknii [lapaaMeHT 1 HaIIOHATIBHBIE MTAPIAMEHTBI, IPEXKIE BCETO, PY-
KOBOJICTBYIOTCSl MH(opMarueil o pe3ynbrarax, JOCTUIHYTBIX B pealiM3alliy IeJel OCHOBHBIX OIOKETHBIX HPOTpamM,
KOTOpAasi €XKEroJHO NPEJOCTaBIISIETCS OpraHaMK UCTIOHUTENILHON BIIACTH, OTBETCTBEHHBIMH 32 HCIIOJIHEHHE OIOJDKETa.

W, nakoner, B 1. 2 c1. 3 JloroBopa ycTaHOBJICHO TpeOOBaHKE K ITOJIIHMCABIIUM U paTH(UINPOBABIINM €TI0 TOC-
yJlapcTBaM-4JIeHaM He I03/IHee, YeM Yepe3 I'ojl oclie BCTYIUICHHS ero B CHiTy, o0ecIieunTh BKiIoYeHne HopM Jlorosopa
B HallMOHAJILHBIE 3aKOHOIATEIbCTBA, IPH 3TOM Ha ypOBHE 00s3aTEeIbHBIX U UMEIOLIUX ITOCTOSHHBIA XapakTep, IMpe/o-
YTUTEIHHO KOHCTUTYLMOHHBIX WJIM MHBIM 00pa3oM rapaHTHPYIOUIMX MX COOJIO/EHHE B HAI[MOHAJIbHOM OIOJKETHOM
MpoIIECCEe TOJI0KEHUI.
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JlaHHOE TOJIO)KEHHE CIIYXKMT rapaHTHed COXpaHEeHWs! TEHICHLMHM Ha HauOosee IMoJHOe obecrieueHue INpaBa
rpakaaH Ha JOCTYN K MH(GOPMAIMK O JISSITEIbHOCTH OPraHOB TOCYIapCTBEHHOM BJIacTH, B TOM 4HCIE B cdepe oOlie-
CTBEHHBIX (PHHAHCOB.

B nensix mucronHeHWst TaHHOW HOPMBI CTOPOHAMH MPEAYCMOTPEH AOCTATOYHO JECWCTBEHHBIH MEXaHHM3M KOH-
Tpousi. Exxerono EBporneiickasi KOMHCCHSI COCTaBIISIET OTYET O NMPHHATHIX B TOCYIAapCTBE MEpax IO CHIDKEHUIo nedu-
1uTa O KeTa, B TOM YHCIIE O ISHCTBHSX 110 BKIFOYEHHUIO MOJIOXKEHUH JloroBopa B HAlIMOHAJIbHOE 3aKOHOJATEIIbCTRO.

Ecnm ogHa u3 cTopoH Hapymimia 3To yciaoBue JloroBopa, BOMpOC MOXKET OBITH MepelaH Ha pacCMOTPEHHUE B
Cyn Esponeiickoro Coro3a o HHUIIMATHBE OAHOTO MIIM HECKOJIBKUX TOCYJapCTB-UJICHOB.

B ciryyae npu3HaHUS HEJOCTATOYHOCTH MEP HIIM BOBCE HEHCIIOIHEHHS TOCYIapCTBOM-WICHOM MTOJIOKEHHS 11. 2
ct. 3 orosopa Cyn EBponeiickoro Coro3a BIpaBe HaJIOKUTh (PMHAHCOBBIE CAHKIIMK B COOTBETCTBHU cO cT. 260 [loro-
Bopa o ¢pyHKunoHnpoBaHmu EBponetickoro Coroza.

Hacrosmmii MexaHW3M TNOJHOCTBIO OTBEYAET HPUHATHIM B MEXIYHAapOJHOH MpakTHKE TpeOOBaHUAM OCY-
ILIIECTBJICHUS] KOPPEKTUPYIOLIMX AEHCTBUH B Cllydae BBISIBICHHS HEOJIaroNpHsATHBIX BEIBOAOB, B TOM YHCIIE, PE3YJIbTATOB
(bMHAHCOBOH JEATEIILHOCTH rOCY1apCTBa.

OueHp BaXHO, YTO peajn3alis NPUHIHUIA IPO3PavyHOCTH HE OTPaHUYUBACTCS OJHHUM JIMIIb €ro JeKjIapaTuB-
HBIM TPOBO3IJIAIIEHHEM B YUpEIMTEIbHBIX aoroBopax EBpomeiickoro Coro3a, a Ko BceMy npodeMy oOecrieunBaeTcs
ellle U MEXaHM3MOM OTBETCTBEHHOCTH, KOTOPBIH MOXKET OBbITh MPUMEHEH K TOCYIapCTBaM -UICHAM.

SBnssce ¢ 1945 rona® unenom MB® u ¢ 1961 ropa® — Oprauusanuy 3KOHOMHYECKOTO COTPYAHMYECTBA U Pa3-
ButHs (ganee — OOCP), ®dpannus Takke TpaHCHOPMHUPYET MOIOKCHHS TOKYMEHTOB, IPUHATHIX YKAa3aHHBIMU MEXIY-
HApOJHBIMHU OPTaHU3aLMSIMH, B HAIMOHAJILHOE 3aKOHOIATEIbCTBO, HECMOTPS Ha MX PEKOMEHIATENBHBIA XapaKTep.

@paHLUsA UMITIEMEHTUPYET B HALIMOHAJIBbHYIO TIPABOBYIO CUCTEMY IMOJIOXKEHUS NpuHsTOoro B 1998 rony MexnyHa-
POmHEIM BaIOTHBIM (oHIOM Konekca Hazmexamell NpakTHKH 10 OOECIICUCHHIO MPO3PavyHOCTH B OIOKETHO-HAJIOTOBOM
c(epe®, KOTOpBII BIIEPBBIE ONPEIENHI CTAHAPTH PACKPHITHS TOCYIAPCTBAMH (PMHAHCOBON MH(YOPMALMH, ¥ YCTAHOBJIEHHUS
OnrumanbHoit npaktikn ODCP 1o o6ecnedeHnIo Mpo3pavHOCTH OroJKeTa, PUHATOH B ceHTsaope 2000 roal,

Ipospaunocms 61002cema Bo OpaHIK 00€CTIEUHBAIOT:

Oprannyeckuii 3akoH 0 (UHAHCOBOM 3aKoHozaTenbcTBe (3akoH LOLF).

Wudopmanmonnas cucrema Chorus [ist HCTIOJHEHUS OOKETa U Pa3pabOTKH COOTBETCTBYIOIIUX OTYCTOB IS
My OJIUKaLNH.

[Ty6nukanust HOBBIX OIOJIKETHBIX MOJIOKEHUH B MH(popManroHHoH cucteme Farandole.

Opranudecknil (KOHCTHUTYIHOHHBIHN) 3akoH Dpaniysckoit Pecryommkn «O ¢uHaHCOBBIX 3akoHax» (LOLF),
npuHATHH 1 aBrycta 2001 1. (BeTymin B cuiry 1 staBaps 2006 T.), 0OHOBIII paHee AeHCTBOBABIINE OIOKETHBIC M YICTHBIC
mpaBmwia 1959 r. B pamkax 3akona LOLF (oH daktiuecku siBisieTcst bromketHsiM komekcom Dpaniun) OOmKeT Tpe-
CTaBJICH HE 110 BUIAaM pacXoJI0B (Ha TEKYIIYIO JeSTeIbHOCTh, NHBECTUIINH, TIOMOIIb U T.JI.), & TT0 HAIIPaBJICHUSIM rocyaap-
CTBEHHOH JIeATeTbHOCTH (0€30MaCHOCTb, KYJIBTYpa, 3paBOOXpaHEHHUE, IOCTULIMS U T.]1.), IMEHYEMBIM MUCCHSIMH.

LOLF, kak bromkeTHbI# Konekec @paHIMy, HOCUT BeChMa MOAPOOHEIH, HO BCe K€ paMOYHEIA xapakrep. C 1e-
JIbIO TIPAKTHYECKOTI0 MPUMEeHeHHss MUHHUCTEPCTBO SKOHOMUKH U (prHaHcoB DpaHIMuU BIpaBe yTBepkIaTh Oolee aera-
JIM3UPOBAHHBIE MTOJ[3aKOHHbBIE aKThl — IUPEKTHBbI U MPUKa3bI.

Bo ®paniuu paboraet nopman omxpwimozo 6iwdxcema - http://www.performance-publique.budget.gouv.fr,
rJe nNyOIMKYIOTCS CIEAYIOIINe JOKYMEHTBI: PEeBAPUTENIbHBIN OOJDKET, OI0KETHBIE MPEAI0KEHHS UCIOIHUTEIBHON
BJIACTH, OIOKET ISl IPa)iIaH, YTBEPKIACHHBIN OIO/HKET, 0030p CPEAHEr0J0BOr0 OTYETa, ayJIUTOPCKHN OTYET — T.C.
JOKYMEHTBI, JOCTYITHOCTh KOTOPBIX BIIHSIET Ha MOKa3aTedb HHAEKCA OTKPBITOCTH OIO/PKETHON CHCTEMBI.

On nosunmonupyercs kak «Dopym» u pa3paboTaH JUId TOTO, YTOOBI aTh BO3MOKHOCTH KaXKJIOMY JKHTEIIO
@dpaHIMK aHAIM3UPOBATH PEATN3AIMIO NIPaB rpakJaHuHa B Otomkere PecyOnukn.

[opTan comepkuT cienyonyo HHPOpMaIHIo:

— OyxieTsl 00 UCIIOTHEHUH OFOJKETHBIX MPOrpaMM 1 0000IIeHHO — 1o MUCcHsIM Oroxera Opannuy;

— OI0/DKETHBIE POrPaMMBI K TIPOSKTY 3aKOHA O OI0/KETE, ¢ BO3MOXHOCTBIO aHAIN3a AaHHBIX 00 MX (pUHAH-
CHUpPOBaHHU, HHIUKATOPAX, OTBETCTBEHHBIX MCIIOJIHUTENSAX U T.11.;

— BHUJICO3AIHCH BCEX OIOPKETHBIX CITYIIAHHH;

— eIWHBIN TI0CCapUi B JOCTYITHON (hopMe M BCIUIBIBAIOIIMMH MOJCKa3KaMH 110 TEKCTY;

— MeToAWYecKHe MaTepHuaisl MUHUCTEPCTBA (PMHAHCOB, B TOM YHCIIE Ha aHTIIMICKOM SI3BIKE;

— uH()OPMAIMOHHBIN pecypc HACBIIIEH UHTEPAKTUBHBIMU CEPBUCAMU: OIOJ/DKETHBIN KaJeHAaph, OIO/KETHbIH
cumyisitop («Cyberbudget»), momynsipHble MyOIMKanuy JUIs TPpakJaH pa3HBIX BO3pPAacTOB, HANPHMED, 3a4eM HY>KHO
IUIATUTH HAJIOTH WM KaK MPaBUIILHO BHIOPATh HIAMIIAHCKOE.

B npakTHdeckoM IIaHe MpOLecc OTKPHITOCTH U MPO3PAYHOCTH YIPaBIICHHS OOIIECTBEHHBIMH (PMHAHCAMH BO
@panun obecnieynBaeTcs MyTeM NPUMEHEHUsI HOBEHIINX MH(POpPMaMOHHBIX cucteM. Hampumep, Mudopmanonnas
cucrema Chorus 115t ncriosHeHUs O10/KeTa U pa3pabOTKH COOTBETCTBYIOIIMX OTYETOB ISl ITyOJIMKALIMY.

ITpu BeIOOpE Tmardopmel st co3nanust Chorus onmpanuck Ha OM3HEC — penieHust kKoMnanuu SAP Ha pblHKe
MHGOPMAMOHHBIX TEXHOJOTHH. TakuMm o0pa3oM Ui yIpaBieHHUs TOCYIapCTBEHHBIMH (GHHAHCAMH BO PpaHINH HC-
MOJIB3YIOTCSA TOTOBBIE pemieHns SAP ¢ BO3MOXHOCTBIO MX KacTOMHM3anuH. lIpM BO3HMKHOBEHWH IOMOTHHUTEIBHBIX
¢byHKIMH obpamanuce 3a UX A0paboTKoi B kommannio SAP, kotopas qopabaTeIBaia CBOM CTaHAAPT C yYETOM JOMOJI-

131



ISSN 2308-4804. Science and world. 2015. Ne 10 (26). Vol. I.

HUTENBHBIX noTpedHocTeld. Hanpumep, y SAP He Oblio 6J0Ka 1Mo roc3zakyrikam, U 9TOT OJIOK ObII CIENaH B peXuMe
MUHHMAJIBbHOH KacTOMU3aIUH.

IHomumo Chorus Bo @paHiiuy JEUCTBYIOT U IpyTrUe YHUKAIbHbIE HHPOPMAIIMOHHBIE CUCTEMBI 110 YIIPaBJICHUIO
obmectBeHHbiMu puHancamu — OHII (3aprunata), Konepuuk (moxozpr), ®@pann Tpesop (ynpasnenue noiarom), Ko-
peik u Ap., IpeAcTaBIeHHbIE HA PUC.

Pacuer 3aprutar 3apyOexHrIe Hanorosele Tocpomr
HC «ONP» pacxoJst TIOCTYTLTEHHS HC «France
HC «Corege» HC «Copernicy» Trésor»
N Pacnipenenenne Toczakynkn u VmpaeneHue
© % % pecypcoB AHATTH3 3aTPaT  HEABHKHMOCTEIO
E S g OruerHocTh
"% © g VmpasneHue Byxranrepckuit Henanorosrie H AHATTHTHKA a
g E = epHHAHCOBEIMH W GIO/UKETHEII TIOCTYILIEHHS
A~ 8 E AKTHBAMH y4er g
% 4=}
SAP CHORUS

Pucynox 1. Ungopmayuonnsle cucmemsl no ynpasienuio 2ocyoapcmeennvimu unancamu 60 Ppanyuu

T'oBOpst O AOCTUTHYTBIX pe3ynbTaTax, cienyer otMeTuts, uto MC CHORUS crana ocHOBOHM mpoekTa MoAep-
HHU3anuy 010 HKEeTHOTO nporecca Bo dpaHny, HOCKOIBKY CIIOCOOCTBOBAA!

— TIOBBIMICHHUIO MPO3PAYHOCTH U JOCTOBEPHOCTH (PHHAHCOBOM MH(pOpManuy;

— yJy4IIeHHe KOMMYHHUKAIMH MEX/Iy OTAEJIaMH, COKPAIICHUIO CPOKOB MOJATOTOBKH TOKYMEHTOB;

— TIepexoXy OT TeTepPOreHHOCTH WH(OPMaINOHHO-TEXHOJIOTMYECKOro JIaHMmadTa K CTaHIapTH3ALUH (BbI-
MoJTHeHUE TpeOoBaHUi 3aKoHa 0 OrokeTHOM mpase LOLF).

CrpemiieHHs] K OTKPBITOCTH M IPO3PAuyHOCTH YIpaBlIeHUs! OOLIECTBEHHBIMH (pMHAHCAMH HAaOJIIOAAIOTCS KakK B
pa3Buthix (CIHA, ®pannus, Hoas 3enanaus), Tak u B pazsuBarontuxcs (bpasunus) ctpanax. OHM He 3aBHUCAT OT TUIA
rOCyJapCTBEHHOTO YCTPOHUCTBA WM YPOBHS Pa3BUTHS JeMOKpaTUH. TeHACHIIMN OTKPHITOCTH U PO3PAaYHOCTH rocyaap-
CTBEHHOT'O yNpPAaBJCHUs B HaUOOJbILEH CTEICHHU MPOSIBISIOTCS B OIOJDKETHON cdepe, MOCKOIbKY OI0PKET — OCHOBHOU
MOJUTHYECKUI U (PMHAHCOBBII MHCTPYMEHT B HCCIIElyeMbIX CTpaHaXx.

BBuny Toro, uro B Hactosimee Bpemsi B Poccuiickoit denepanyn Benercst paboTa 1Mo BHEAPSHUIO TOCYAAp-
CTBEHHOH MHTETPHPOBaHHON HMH(OPMAIMOHHON CHCTEMBI YNpaBJICHHs OOIIECTBEHHBIMH (pHHAHCAMU «DJICKTPOHHBIHA
6r0pxeT», onbIT paHIyy 1Mo pa3paboTKe M BHEAPCHUIO HEHTPAIN30BAaHHON MH(OOPMALMOHHOW CHCTEMBI T10 YIpaBJie-
HUIO TocyapcTBeHHbIMH (prHaHcaMu Chorus mpezcraBisieT NpaKTHIeCKUH HHTepec.

* Cmambs n0020mosiena no pesyibmamam UCCie008aHUll, 8bINOIHEHHBIX 30 Cuen OIO0NCEMHbIX CPeOCmE
no lTocyoapcmeennomy 3a0anuro Qunancogozo ynugepcumema npu Ilpasumenvcmee Poccutickou @edepayuu 2015 200a
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HETPAJUIIMOHHBIE OBJIACTU NIPUMEHEHUA HHIEKCA PABBUTUSA
YEJOBEYECKOI'O IOTEHIUAJIA B PABOTAX OTEYHECTBEHHBIX UCCJIIENJOBATEJIEU

B.H. Ka6anos', H.A. CMupnosa?
! 1OKTOp SKOHOMUYECKMX HAYK, IPO(eccop, HAyUHbIH COTPYIHHK,
2 KaHAUJAT COLMONOTMYECKUX HAYK, JOLEHT, IUPEKTOP
Bonrorpanckwuii ¢punuan AxageMun TpyJa U COIMATBFHBIX OTHOIIEHHH, Poccns

Annomayusn. B pabome npusooumcs 0630p onyOIuKO8AHHbIX OPUSUHATLHBIX NOOX0008 K npumenenuro UPYII
07151 MEANC2OCYOAPCMBEHHO20 U MENCPESUOHATILHO20 CPABHEHUS, K U3YUEHUIO CIPYKIMYPbL UHMESPATbHO20 NOKA3AMEs, d
Makdice NPUKIAOHOE UCNOIb308AHUE KOIUYECHBEHHO20 3HAYEHUS NOKA3AMENS «KAYeCME0 JHCUZHUY OISl HAYYHO2O AHA-
U3A, NAAHUPOBAHUS U OYEHKU IPPEKMUBHOCTNU OP2AHO8 20CYOAPCMBEHHO20 YNPAGLEHUS U MECIHO20 CAMOYNpAsie-
HU.

Knroueevie cnosa: undekc pasgumus uenogeuecko2o nomenyuana, BBII na oyuy nacenenus, ypogens obpaso-
BAHULL, 0XHCUOAEMAST NPOOOIHCUNENLHOCIb HCUHU, YACHHBII UHMESPATbHbIL NOKA3AMelb, KAYecmeo JHCU3HU Hacele-
HUsl, Memoobl UsMepeHUll.

Ecnm Hayky mpencTaBisiTh Kak 00JIacTh MMO3HAHUS, MPEAIIOAraloNIyl0 BEIIOIHCHNE H3MEPEHUH, TOTJa MOKHO
YTIBEPKIaTh O TOM, YTO CJIOKMBIIAsICA NMPAKTUKA U3MEPEHUS KauecTBa KU3HU JII0JIel OTHOCUTCS K aKTyaJIbHBIM BOIIPO-
caM COBPEMEHHBIX HCCIIeIOBaHUH. 3aMETHM, UTO U3MEPEHUE KauecTBa )KU3HU HaceJIeHHUs UMeeT 6oJiee YeM CTOJICTHIO
HCTOPHIO, YTO MOATBEPXKIACT NPUBEJCHHOE BbIIE yTBEepkAeHHe. Hanbonee noiHO MCTOpUS MOSBICHUS, a TaKXkKe CO-
BpeMeHHas TpaHc(opMmanus MPUHIMIIOB BBIYHUCICHHST MHTETPAIBHOTO MMOKa3aTelsi, IPUMEHSEMOro B MEXyHapOJHOM
IIPAKTHKE AJIS OMMCAHUS KauecTBa XKHU3HH, C Halllel TOUKH 3peHUs, TPUBOIUTCA B [5].

Henb3s He OTMETUTH NMPOAOIDKAIOIIYIOCS TUCKYCCHIO O METOJaX BBIYHCICHHS KOJIMYECTBEHHOTO 3HAYEHUS,
JOCTOBEPHO M KOMIUIEKCHO OTpakalolllee MOJI0)KEHHE, CIOKUBIIEECS B o0IecTBe. B pamMkax 3Toil UCKycCHH MOXKHO
MIPEATION0XKNTh, YTO aBTOP HACTOALICH MyOJMKalMKd MMEET OCHOBAHHE Ha BBIPAKEHHE COOCTBEHHON TOYKH 3pEHUS,
KOTOpasi CI0KWIACh B PE3yJIbTaTe IMYHOTO YJacTUs B MCCIEIOBAaHNH NMPOOIEMBI B TeUeHUE nocieqaux 17 setr. Bmecre
C TE€M, KOJIMYECTBO OMYOIMKOBAHHBIX MPEATI0KEHHI 10 METOJaM KOJIMYECTBECHHON OIICHKN KauecTBA KU3HHU HACEICHUS
HAaCTOJBKO BEIIMKO, YTO TPEOYET OTACIBHOM CHCTEMAaTH3alNH U KIacCU(PUKAIINN TOTyYCHHBIX PE3YJIbTaTOB HCCIIEA0BaA-
HUH. B 37011 cBA3M B HacTosmIel paboTe 3Ta rpymia paboT HE MPpeICTaBIeHA.

[TyOnukyemble pe3ysibTaThl UCCIEAOBAHUI OMMUPAIOTCS Ha pabOThl OTEYECTBEHHBIX aBTOPOB, HAXOMSIIMUXCS B
OTKPBITOM JIOCTYIIE B HAY4YHOI 31eKTpoHHO# 6ubanoteke «eLAIBRARY ). IMEHHO JOCTYITHOCTD CCHUIOK HA MOJHO-
TEKCTOBBIE OIYOJMKOBaHHBIE PE3yJIbTaThl HCCIICJOBAHUI IO3BOJIIET YUTATEIIM (OPMUPOBATH COOCTBEHHYIO TOYKY
3peHHs, a TAaKXKe IPUBOANUTH APTYMEHTHI «3a» U «IIPOTUBY BBIBOJOB, CICIIAHHBIM aBTOPOM HACTOSIIEH paboThI.

Crenyer OroBOPHUTBCS, YTO B PabOTy HE BOLLIM OMYyOJIMKOBAHHBIE PE3YJIbTAThl MCCIEAOBAHUI, B KOTOPBIX
MIPUBOIMTCS M3MEPEHNE NHIEKCa pa3BUTHs denoBedeckoro kanutana (MPUII) ais koHcTaTaluy CI0KUBIIETOCS MOJI0-
JKEHHUSI, WIN WLTIOCTPALMH BBIBOJOB, MOJyYEHHBIMH HCCIIEOBATENSIMU IIPU UCTIONB30BAHUH MHBIX TEXHOJIOIHH BBIYHC-
nenusi. Takux myOnukanuii 6onpmnHCTBO. He mpuHMKas nx HaydyHOE M NMPAaKTHYECKOe 3HaYeHHe, BHUMAaHUE aBTOPOB
HacTosmeH myOnukanuy ObUT0 00paIleHo Ha HETPaAMIMOHHBIE HOAXOABI K M3MEPEHHIO U MPAaKTUYECKOMY MpUMEHe-
Huto MPUIL

Bce paboTsl, COOTBETCTBYIOIINE YCIOBUSIM OPUTMHAIBLHOCTH, Pa3/IeNICHbl Ha TPU TPYIIIBL: IIepBasi TPYIIa co-
JepKUT MaTepHajbl, KOTOPBIE C OJHOI CTOpPOHBI, mpexanonaraioT npuMeHerne MPYII nmo npsmMoMy Ha3Ha4yeHHUIO (BBHI-
yyciieHue 3Hadenus MPUIL nius MexXrocyapCTBEHHOrO MIIM MEKPETMOHAIBHOIO CPABHEHUS KAuecTBa >KM3HM HaceJe-
HUS), a C JIpyro — mpeanararoT MOAXObl, OTJIMYAONIHecs OT HanboJiee pacpoOCTPaHEHHBIX; BO BTOPYIO TPYIMILY BO-
LIUIA Pe3yJIbTaThl UccnenoBanuil ctpykTypsl MPUIL; TpeThs rpynna cogepKuT NpealoKeHUs 110 IPUKIaTHOMY HCIIONb-
3oBanmi0 MPUII. [Ipennaraemas KOHCTPYKIHSA JIS)KAT B OCHOBE 00OCHOBAHUS MTOCIIEIOBATEILHOCTH H3JIOKEHHS aBTOP-
CKHX TOYEK 3PEHHUS Ha MPOLEIYPHl H3MEPEHNE KaueCTBa KU3HU HACEICHHS.

Herpanuunonnsiit nonxon npumenenus MPYII s cpaBHeHUs: KauecTBa KU3HU HACEJIEHUS COIEPKHU MpPeio-
JKEHHS YETBIPEX aBTOPOB.

B pa6ore Byouc 1.B., [Tunszeraqunosoit K.P., Jroxunoii T.O. [1] npeanpuHsTa NONBITKa HAWTH CTaHJAPTHYIO
CTaTUCTUYECKYIO 3aBHUCHMOCTh MEXIY MHJEKCAaMH HanOoJjee IHPOKO MPUMEHSEMbIX B MEKAYHAPOIHBIX CPAaBHEHHSX:
BBII Ha nymy nacenenus (GDP — per capita), Bcemupnsiit ungexc cuactbs — ( HPl — The Happy Planet Index), 1n-
nekc pasputus denoedeckoro norenuana (HDI — The Human Development Index), Maaexc skonoruueckoit 3¢ dex-
tuBHOCTH (EPI — The Environmental Performance Index). B pe3ynprare BBIOTHEHHS CTaHAAPTHBIX BBIYHCIICHHBIX
MIpoIIeTyp, MPEAYCMOTPEHHBIX METOAAMH MAaTEMATHIECKOH CTaTHCTUKH, aBTOPHI CPOPMYINPOBAIN CIIEIYIOIINE BBIBO-
asl [1]:

—  «GDP u HPI — cBsi3p mo Cimpmeny u [Tupceny He oOHapykeHa;
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— cBs3b Mexny Bapuanueil EPI u GDP per capita npsimast cpetHeid cuibl;

— HDI u HPI na6monaercs npsimast cinabasi CBsI3b;

— HDI u EPI — cymecTtByeT npsimasi CBA3b CPEIHEN CUIIBL;

— HWPUYII u Bapuanueii BBII Ha nyury HaceneHus CUIIbHAsS IPAMasD».

B yxa3aHHOM HCClleZIOBaHMM OLIEHUBAJach TOJBKO JIMHEHHAs CBA3b MEXIy MapaMH NoKa3aTelel, 4To 3HauM-
TEJIHO CY)KaeT 00JlacTh HayyHOTo roucka. Ha camom Jiesie Takue CBsI3H MOXKHO aHaJIM3UPOBATh Kak JUIs Jorapudpmude-
CKHX, TaK U JUI CTENEHHBIX 3aBUCHUMOCTel. Kpome 3Toro, HencdepnaeMbIM MOTEHIUAIOM JUIS HAX0XKIEHHS MaTeMaTH-
YEeCKOH 3aBHCUMOCTH MEX/IY AByMS] MAaCCHBAaMH CTaTHCTHUECKHX 3HAUCHMH, 00JIaIatoT, HAIIPUMEp, CIIOKHBIE (QYHKIHUN.

OnHako, TOCKOJIBKY pedub He UAET 00 N3ydeHHN (GU3UIECKHUX MPOIECCOB, HEMOCPEACTBEHHOE YyIaCTHE YEI0BE-
Ka B KOTOPBIX OTPAaHWYEHO, TO MOXKET OBITH CJIEAYET TOBOPUTH O HEOOXOIMMOCTH NMPUMEHEHHS APYTOH MaTeMaTHKH,
HapuMep, HHCTPYMEHTOB TEOPUHM BEPOSATHOCTEH. Takoe NpEANOKEHHE OCHOBBIBAETCS HAa TOM, YTO COLHMAIBbHO-
HSKOHOMHUYECKHE CHUCTEMBI B 3HAYHUTEJILHOW CTEIIEHH HCIBITHIBAIOT Ha ceOe MOCIEACTBHS YIPaBICHYECKUX PEIICHUH,
NIPUHUMAEMBIX YEJIOBEKOM. PerieHus, mpuHUMaeMble YeJI0BEKOM, HE BCEIJa MOXKHO OTHECTH K HAyYHO-000CHOBaHHBIM,
JUISL KOTOPBIX, HAIIpUMEP, BHITIOJIHEH JIETaIbHBINA U OoJiee WIIM MEHee JOCTOBEPHBIN MPOTHO3, B TAHHOM CJIydae, COLH-
QJIBHO-?)KOHOMMYECKUX MOCICACTBUIL.

BeIcokuii ypoBeHb JOCTOBEPHOCTH PE3yJIbTaTOB HCCIIEIOBAHUM, OyOnuKoBaHHbEIX 3abonorunoi J1.b., [lerpo-
BbIM A.U. [2] moaTBepkAaeTcsl yKa3aHHUEM IpeeNbHBIX 3HaYeHUI YaCTHBIX MHTErPAJIbHBIX IOKa3aTelell, uCIob3ye-
MbIx nipu BeraucieHnn MPUII (tabm. 1, [2]). [IpenctaBisroT HAyIHBIH ¥ MPAKTHYCCKUA MHTEPEC BBIBOJ, ITOTYICHHBIH
aBTOpaMu, B pesyibTate cpapHenus VPUII Poccuu u Hopseruu: «Ha rpaduke uaHo?, uto 3a nepuos ¢ 1995 mo 2011
roasl UPUIT Hopseruu Bripoc ¢ 0,869 no 0,943, To ecth Ha 8,5 %. 3a arot xe nepuon MPUII PO Bripoc ¢ 0,644 no
0,755, To ectb Ha 17 %. NPUII o0enx cTpaH MMeeT BOCXOAIIYIO TEHACHIINIO, 3TO TOBOPUT O TOM, YTO HA COBPEMEH-
HOM 3Tare KauyecTBO )KN3HHU HaceIeHHUs 00EHX CTPaH pacTeTy.

Heo6xoaumo mouepKkHyTh, YTO 3TO OJHA U3 HEMHOTHX PaboT, B KOTOPOH NMPEANPHHSITA MOIBITKA BBHIIIOIHUTH
aHau3 JUHaMHUKU u3MeHenus nokazatens VPUIL Tloguac Temnbl u3MeHEHHsI MTOKa3zaTeneil B OONbIel cTeneHu oTpa-
Kal0T HE TOJIBKO COCTOSHHE COIMAIbHO-IKOHOMHUYECKOW CHCTEMBI B IEJIOM, HO U OIICHKY 4YeJOBeKa CBOCH KHU3HH,
HaTpuMep, ¢ TOYKH 3pEHHs] YCIIEUTHOCTH 0 OTHOLICHUIO K KPUTEPHAM, CIOKUBIINMCS B 00OIIECTBE.

He naBas oleHKy KauecTBY IPUMEHEHUS Pa3IUIHOIO pPojia U3MEPUTEIbHBIX HHCTPYMEHTOB, IIPUBE/IEM B Kade-
CTBE CpaBHEHHs JiBe pabOThI, B KOTOPBIX MPEIIPHHATA MOIBITKA OLIEHUTH paciipeaenenue 3Hauenus MPUIT cyobexToB
P®, npu nomomiu METO0B, TOCTATOYHO COBPEMEHHOTO, KJIACTEPHOTO aHAJIU3a.

B ny6muxammu 3onotapeBa B.C., HeBckoit H.U., Komaposoit T.I'. [3] MeTomaMu KJIacTepHOTO aHAJIN3a BbI-
MIOTTHSACTCS. MEKTOCYTAPCTBEHHOE CpAaBHEHUE IO 3HAYCHUIO JeBsATH (pakTopoB (Tadm. 1, ctp. 20 [3]). [Ipemmaraercs paz-
JIMYHOE YMCIIO TPYII, KOTOpBIEe (POPMHUPYIOTCS 10 3HAYCHUSAM HCCIEAYEMBIX (PaKTOPOB, a TAKXKe HAXOIUTCS TpyMIa, B
KOTOpYyIo nomnanaer Poccusi, 1 NpUBOIATCS CTpaHbl, MOMABIIUE B 3Ty e rpymnmy. IIppuHuMas BO BHUMaHUE, YTO JUIS
oTIpeieTIeHUs] KOJIMYECTBa rpymIl (KJIacTepOB) YHCIIO (PaKTOPOB 001a1aeT HEOOXOJUMBIM, HO HE JIOCTATOYHBIM YCIIOBH-
€M, TPYZHO MOBTOPUTH BRIYHCIICHNS 0€3 yKa3zaHHs Ha KOHKPETHBIM METO] KJIAaCTEPHOTO aHaJIN3a, UCIOJIb3yEeMbIH aBTO-
pamH MpH BBIYUCIICHUAX.

Pe3ynbTaThl NpuMEHEHUs KJIACTEPHOrO aHaIu3a Uil cpaBHEHUS pernoHoB Poccuu no 3Hauenuro MPYII npu-
Boautcs B pabore Tomueera B.O. [10]. KoppekTHoe ncnoap30BaHNe METOIOB KIACTEPHOTO aHANN3a 00ECIeumIo aBTo-
Py BO3MOXHOCTPH IOJy4eHHS HE TOJBKO MHTEPECHBIX HAYYHBIX M NMPAKTHYECKHX PE3yJIbTAaTOB, HO U IOKa3aTh 3TH pe-
3ynbTaThl rpaduyecku (puc. 3, crp. 9 [10]). BaxkHO mOI4epKHYTH, YTO aBTOP HE OTPAHUYMUBACTCS MOCTPOCHUEM KiIacTe-
POB, a mpejuIaraet 6osiee TTyOOKHI aHaNN3 YaCTHBIX MHTETPANBHBIX ITOKa3aTeNel (MHIEKCOB B KJIacTepe), B TOM YHUCIIe
¢ ux rpadudeckuM npeacTaBiIeHreM (quarpamma Teioku — puc. 4, ctp. 10 [10]).

[IpuMeHeHne KacTepHOTO aHanW3a U1 CPaBHEHWs KadecTBa O>KM3HM HAceleHWs B OOIIECTBEHHO-
TEPPUTOPHAIBHBIX OOBEAMHEHUSX HACEJCHUS 3aCTaBWIO aBTOPOB HcciienoBarh cTpykrypy MPUIL. C Toukm 3peHns
aBTOPOB HACTOSILECH IyOIMKALMK, M3yYeHHE CTPYKTYPBl MHTErPabHOTO IOKa3aTeis o0JalaeT He TOJIBKO HayIHBIM
MIOTEHIAJIOM, HO ¥ BBICOKHM YPOBHEM ITPAaKTHUECKOIl IIeHHOCTH. Takoro poaa nprodperaroT 0COOCHHYIO Ba’KHOCTH B
YCIIOBHSIX HAIlleH CTpaHBI, MOCKONBKY CTpaTerHdecKre IUTaHbl Pa3BUTHS TOCYAApCTBa U BCeX 0e3 MCKITI0YEeHUs CyOheK-
ToB PO, B KauecTBe 11e/1eBOM (PYHKIINH CTPATETHUECKOTO PAa3BUTHS OTIPEEIIIOT YBEIIMYEHNE KaueCcTBa KI3HH Hacele-
Hus. IIpu ycnoBun npumenenust UPUII nis usmepeHus kauecTBa KU3HU HACEJICHUs TPYIHO IEPEOLEHUTh, KaK Hayd-
HOE, TaK U PAKTHUECKOTO 3HAYCHNE BCECTOPOHHETO N3YUEHUS CTPYKTYPHI 3TOTO HHTETPATIBHOTO ITOKa3aTesl.

B pabore [3] mpuBoasarcs pe3ynbtaTsl uccienoBanus MPUIL nis crpan EBponbl: «hakTopHBIN aHAaTU3 TIOKa-
3a1, yto Hambosemiee BiusHUEe Ha pasmepsl MPUII cpemu ctpan EC oxassiBaeT muaekc BBII Ha mymy HaceneHuns
(0,46), 3a uum cnexyet ungexc OTDKH® (0,42) u nanee nnpexc obpazosanus (0,3)». [lo NpecTaBIEHHBIM JIAHHBIM, HE
0e3 OCHOBaHUsI, CIIelyeT NPEAIOI0KUTb, YTO OJJMHAKOBBIH YAEIbHBIN BEC YaCTHBIX MHTETPAJBHBIX MOKa3aTeleH, IpH-
MeHseMbIX st Beraucienust MPUII, npuHumancst cXo/is U3 OLIEHOK, BBITTIOJIHEHHBIX U1l HanboJiee SJKOHOMHYECKH pa3-
BUTBIX CTpaH, B TOM 4ncie EBpomnsl.

IIpu uccnepoBanuu ctpykrypsl MPUIl Crnupunonosoit E.M. [9] npumeHsiaca METOA TNIaBHBIX KOMIIOHEHT.
[Ipu cpaBHEHUH YaCTHBIX HHTETPAIBHBIX ITOKa3aTeJel, BEIYUCICHHBIX I CyObekToB PO, momy4yeHsl faHHbBIE, TOKa3bI-
BAIOIIHE HECKOJHKO WHOW YPOBEHb BJIHSIHHSI MO CPaBHEHUIO C pe3yibTaTamu [3]: ypoBeHb 10Xx0110B — 0,5, ypoBEeHb 00-
pasoBanus — 0,35, oxugaemMas IpoIOIDKUTENFHOCTS KI3HU — 0,15. IIpuBeeHHbIe TOKa3aTenn KOPPECIOHANPYIOTCS C
JAHHBIMH, TTOJTyYSeHHBIMH aBTOPOM HACTOSIIEH MyOIMKannu, U CBUAETEIBCTBYIOT O TOM, YTO B YCIOBUIX Poccuiickoit
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denepanyy, HanOOJIBIIMM HOTESHIIMAIOM pPOCTa 00JaJaeT YacTHBIN MHTErpajbHbIN 1nokasarens «BBII na mynry nace-
JICHUSI.

IIpumenerne SWOT ananu3a ydarie BCEro acCOLMUPYETCs ¢ KaueCTBEHHON OLIEHKOM cOCTOsHUS cucteMsl. Of-
Hako Parxymmna JI.3. u Hla6antuna JI.B. [11] npexnpunsinu nonsiTky npuMmenuts SWOT-ananu3 B paMkax BBITION-
HEHHUS! KOJIMYECTBEHHOTO CPaBHEHUsI PErHMOHOB, Bxomsiux B [loBoinkckuit denepanbubiii okpyr, mo BPII Ha nymry
HaceleHHUs W YPOBHIO oOpa3oBaHus. BaxxHO oOpaTuTh BHUMaHHWE, YTO CPaBHEHHE BBHINOJHSJIOCH B JAWHAMUKE, 3a He-
CKOJIBKO JIET. MOKHO IPEAIIOI0XKUTh, YTO HEYIOBICTBOPEHHOCTh aBTOPOB MOJTYYEHHBIM PE3YJIbTATOM, HABEPHOE, CBSI-
3aHa CO CTaTWYHOCTHIO IIKaJIBl H3MEpeHNUs. BMecTe ¢ TeM, mone3Ho oOpaTuTh BHUMAaHUE HA IMYHKTYaJIBHOCTB IpH (op-
MHUPOBAaHHUH MCXOIHBIX 3HAUYCHNH W BBITIOJIHEHUH BBEIYUCIUTENBHBIX MPOLEIYD.

3aBepias onucanue padoT, COCTABUBIINX BTOPYIO TPYIITY IMyOIHKANN, HEIH3s1 OOOUTH BHUMAHHEM IOTIBITKY
[10] HaiiTn cTaTHCTHYECKYIO B3aMMOCBSI3b MEKAY YaCTHBIMHU MHTETPAIBHBIME ITOKA3aTENIIMI WHIICKCA Pa3BUTHUS YENIO0-
Bedeckoro noreHnuanta (BBII Ha gymy HaceneHus, ypoBHEM OOpa3oBaHHS, OKUAAEMON MPOJOIDKUTEIBHOCTHIO KH3-
Hu). B pesynbrare Berumcienus kodpouunenra [Tupcona TomxueeB B.O. nenmaer cnenyromue BoiBoab! [10]: «pacuers
Nokazanu: 1) yMepeHHYI0 KOPPEJSILHI0 MEXAY MHAEKCOM J0X0Ja U MHICKCOM 00pa3oBaHust; 2) (aKTUUECKH IMOJHOE
OTCYTCTBHUE CBSI3U MEXAY MHJIEKCOM JIOJTOJICTHSI U MHIEKCOM 00pa3oBaHus; 3) cnadylo OTPUIATENbHYIO KOPPEISIHIO
MEXAY MHIEKCOM JI0X0/1a U MHJEKCOM JOJITOJICTHS.

He BcTynmas B AMCKYCCHIO C aBTOPOM IO NMOBOAY C(OPMYJIHPOBAHHBIX BBIBOJIOB, HEOOXOMMO OOPAaTUTh BHH-
MaHWE€ Ha MPUHIUIIAAIBHYIO OIJ_II/I6Ky Ipyu MOCTAaHOBKEC 3a1avu. YacTHbie HUHTErpaJibHbIC TTOKa3aTeJIM NpEIAHA3HAYCHBI
JUISL TOTO, 4TOOBI, B TOM YHCJIE, YUUTHIBATh CIEHU(UKY OOIIECTBEHHO-TEPPUTOPUATLHOTO OOBEANHEHUS! HACEICHHUS.
[lenecoobpa3HOCTh MOMCKA CTATUCTUYECKON 3aBUCHMOCTEH KOJMYECTBEHHBIX IOKa3aTeNei, ONMCHIBAIOIINX PAa3HBIE IO
CTPYKTYpE U CIOXKHBIIEMYCS IMOTCHIHATY COIMAIBbHO-?KOHOMHYECKHE CUCTEMBI (HampuMep, MOCKOBCKyI0 001acTb U
Pecry6muky Kanmbikust) npencTaBisieTcss COMHHTENBHOM. J[pyroe meno, oleHKa M3MEHEHHUS 3THX XKe IMoKa3aTelel BO
BpPEMEHH, NIPUMEHHUTENBHO K K)XIOMY YHHKAIBHOMY 3JIEMEHTY CHUCTEMBI (Hampumep, cyObekTtoB P®D) 3a HeckoJbKO
MIPOMEKYTKOB BPEMEHH.
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Puc. 1. Pacnpeoenenue koagpgpuyuenma Iupcona: a) Hl u H2, 6) Hl u H3, 6) H2 u H3
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Bo Bpemst MoAroToBKM HacTOsIIEH ITyONMKaluy ObUIO BBIYHMCIEHO 3HayeHue koddduimenta ITupcona 3a 11
JIET ISl BCEX COUETaHUH YaCTHBIX MHTErpasIbHBIX Moka3areneii: H1 — BBII na nymy nacenenusi, H2 — yposens 06pazo-
Banusi, H3 — oxupgaemas ImpomoJKUTENBbHOCTh JKM3HU. PaclipeneneHue MOMyYeHHBIX 3HAUYEHHUM NMPUBOAMUTCS B BHJE
rpadukoB (puc. la-B). Ha rpaduke opaunara u3MepseT KonmuecTBo cyobekToB Pd, momaBmmx B COOTBETCTBYIOIIUMA
WHTEpBal, a abclycca NoKa3bIBaeT MHTEPBA U3MEHeHUs Koa(duirenTa [Tupcona.

BrIBoABI O CBsI3M YacTHBIX MHTErpaibHBIX nokasareneid H1, H2, H3 cinenyer ¢opmupoBaTh Ha OCHOBaHHH
rpadugeckoro m3o0paxkeHus pacmpeneneHuii (puc. la-B). [Ipu onenke cesa3u H1 u H2, Tonpko mis 4 — cyOosexToB PO
koadumuent [Tupcona npuanman 3aadenne Hiwke 0,15 (puc. 1a). Ilpu uccnenosannu napet H1 1 H3 3nauenne xoag-
¢ummenta xoppemiaun 0,15 ve npeomonenn 18 pernonor (puc. 10). dns cessu H2 n H3 xoadduinent koppemsmaun
ke 0,15 momyuen mns 10 cyosexroB PO (puc.1B). Pe3ynbpTaTs! necineqoBaHus TMO3BOIISIOT TOBOPUTH O HAIMYIHH TIPO-
MOPLHOHAIBHON CBSI3M MEXIy BCEMH TpPeMs YaCTHBIMH HMHTETPAIbHBIMH IOKa3aTensiMH. KOoHE4YHO, MOKa3aHHBIA pe-
3yJBTaT MOJyYeH MPH CKOPPEKTUPOBAHHOM YCJIOBHMH 3a1a4u.

3aKIIFOYUTENBHYIO TPEThIO TPYIITY COCTABISIOT IMyOINKAIMY, B KOTOPBIX COJIEPIKATCS OPUTHHAIIBHBIE MPEIo-
JKEHUsI 110 PaclIMpeHHo 00J1acTH IpUMeHeH s KoirmdectBeHHoro 3Hauenus VIPUIL. B padore KpaBuenko E.H. npemina-
raeTcs UCIIOJIb30BaTh OT/IENIbHO YaCTHBIC MHTETPAIbHBIE I0OKA3aTeN, ONKCHIBAIOIINE YPOBEHb 00pPa30BaHUs M 0XKU/Iae-
MYI0 IPOAOIKUTEIBHOCTD XKU3HU AJIS XapaKTEPUCTUKHU COLMANbHOM COCTaBIAIONICH YeloBeueckoro noTeHnuana [6]:

RN T (1)

rae |s — MHACKC COLMAIbHOTO Pa3BUTHS YEIOBEYECKOTO MOTEHIHMANA, KaK CPEIHEreOMETPUISCKOE COCTABIIIOIINX HH-
JeKcoB; lpg — MHIEKC 0KMIaeMOW TPOJOIKUTENLHOCTH JKU3HH; loh — MHIEKC, XapaKTepu3yIOIUi ypoBeHb 00pa3oBa-
HUSL.

«CormnocTaBeHue JOCTIKEHUH B YPOBHE Pa3BUTHS COLUATIBHON COCTABIIAIONIEH 4eI0BEUSCKOro moTeHnuana ls
C ero SKOHOMHUYECKOI MPOJYKTUBHOCTBIO ¢ MO3BONISET OLIGHUTH COLMAIBHO-IKOHOMHYECKYIO d((PEKTHBHOCTD Pa3BH-
THSI YEJIOBEUECKOTo MOTEHINAla TePPUTOPUH. B 3TuX 1eisX mpeasiaraetcsi HCHoNb30BaTh KOA(GQUIMEHT NpupoCTHOI
COLMATIBHO-DKOHOMHYECKOH dddexTuBHOCTH [6]:

Al

E.=—5
SE Ald

)

rae Ese — k03 GHUIMEHT NPUPOCTHON COIMAIbHO- SIKOHOMHYECKOH 3()PEKTUBHOCTH Pa3BUTHUS YEIOBEUECKOTO MOTEH-
wnana; Alg — nernHoit aGcomIOTHBIN NPUPOCT MHIEKCA COLMATBHOTO pasBUTHs denoedeckoro morenmmana; Al

LIEMTHOI aOCOMIOTHBIN MpUpOCT nHAeKca noxona (BBII Ha nynry HaceneHus).

ABTop paboTsl [6] mpearaeT UCIOIB30BATh KOJMUECTBEHHOE 3HAUEHHE MOKa3arens Fsg Ui OLEHKH MOTEH-
L[Maja HaceleHHs OOIIECTBEHHO-TEPPUTOPHAILHOTO 00pa30BaHMsl HAaceleHHs Npu (GOPMUPOBAHMH MPOTPaMM CTpaTe-
THYECKOTO COLMAIBHO-I)KOHOMHUYECKOTO pa3BUTHs. [IpemoxkeHne 3acoyKuBaeT BHUMATEIBHOIO M3Y4EHUS MPU yCIO-
BWH, €CJIM YaCTHBI MHTErPAJbHBIN MOKA3aTeNb «ypoBeHb 00pasosanus (H2*)» OymeT BKIIOUATh HE TONBKO CIOXKHBIILY-
10CSI CUCTEMY TPAIMIMOHHOTO O0MIEro M Npo(ecCHOHAILHOTO 00pa30BaHus, HO U YUUTHIBAThH JIOMOJIHUTEIbHOE 00pa-
30BaHUE AJISI HAaceJIeHHs B BO3pacTe, HampuMep, 10 24-25 jer, a Takke MOBbINICHNE KBATH(HUKAINN U IepeodydeHue,
JICHCTBYIOIIIEE JJIsl HAaceIeHHsI Oe3 OrpaHUYEeHUs BO3pacTa.

Junamuka uzmenenus MPYII crana npeaMeToM MPUCTalbHOTO HCCIeN0BaHus, BbiosHeHHOW Jlapunoit T.H.
[8]. i1t mpoTHO3MPOBAaHUS pOCTa KauyecTBa JKU3HU HACEJIEHHUS B ATOH paboTe MpeaoKeH METO 3KCTPAIOJIAIUH, BbI-
NIOJIHSAEMBII HA OCHOBE HEIMHEWHOM MOJENH, IPEeNIoKeHHOM s onucanus MPYII B 3aBUCHMOCTH OT BpEMEHHU, a TAK-
e pa3fersIIomeii KOJMYeCTBEHHBIN TI0Ka3aTeNlb KauecTBa )KU3HU B TOpo/ie (YpaBHEHHE 3) M CeIbCKUX MYHHIIMIAIBHBIX
paiionax (ypaBHenue 4) [8]:

y = 0,0002t2 + 0,0123t + 0,6628 3)
y = 0,00062 + 0,0063t + 0,6618 (4)

IZie y — UHAEKC Pa3BUTHS 4E€JI0BEYECKOr0 MOTEHIMAaNa; t — MPOJOKUTENILHOCTD B FOJax.

Maremaruueckas Mojienb (ypaBHeHHE 3, 4) ONMCHIBAET IOJIOKEHHE, CIIOKUBILIEECS B MCCIEAYEMOM PETHOHE
P®, ¢ BBICOKO} CTEIEHBIO JOCTOBEPHOCTH, ONPEAEIAeMOil cpeHeKBafpaTHHEIM oTkIoHeHHeM (R?). ABTOpcKoe Tpes-
JIO)KEHWE COCTOWT B TOM, YTOOBI HCIIOJIB30BaTh INPEAaraeMyl0 3aBHCHMOCTH MAJISI HMPOTHO3MPOBAHUS COIHAIBHO-
SKOHOMHYECKUX OPHEHTHPOB B IUIAHAX M MPOTPaMMax JOJITOCPOYHOTO pa3BuTHs. HeoOXoamMo oTMETHTH, YTO B OTHO-
IIeHHH (QU3MYECKUX CHCTEM NPEJIOKEHHBII MeToa aOCoMoTHO KoppekTeH. UTo ke KacaeTcsi COIHalbHO-
SKOHOMHYECKUX CHCTEM, TO, KaK y>K€ HEOJHOKPATHO OTMEYaloCh, IPUMEHEHHE CTATUCTUYECKHUX 3aBHCHMOCTEH, He
YYHTBIBAIOIINX BEPOSITHOCTHBIN XapaKTep MOBEIEHHS CHCTEMBI, He 00eCIeuMBaeT MOJy4YeHNEe POTHO30B, CIIOCOOHBIX
obecrieunTh TpeOyeMblil ypOBEHb JOCTOBEPHOCTH.
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Eme onuum npunoxxenuem pis MPUIT moryt crats npeanoxenus Ilampait JI.B. [12], koTopast paccmarpuBa-
€T MPOU3BOJUTENILHOCTD TPYAA KaK JABIKYIIYIO CHJIY POCTa KayecTBa XH3HU. [IpuBeeHHbIC B ITyOIHMKAIIMK IPUMEPHI
BecbMa yOeIUTEIbHO TOKAa3hIBAIOT COCTOSNTEIBHOCTh TAKOTO Te3nca. He TpedyeT noka3aTenbCTBa YTBEPIKACHUE O TOM,
YTO NMPOU3BOAUTEILHOCTh TPY/a JODKHA YBEINYHMBATh paclojiaraeMble JI0X0/Ibl HAEMHBIX paOOTHHUKOB, YTO HENPEMEH-
HO IIPUBOJHT K POCTY MOTPEOIJICHHS, ClIeI0BAaTEIbHO, YBEIMYMBACT BAJIOBOW BHYTPEHHUH MPOJIYKT HAIIMOHAIBHOM KO-
HOMUKH. B mononHenue x BeiBosaM aBropa [12] nenecooOpazHo 100aBUTh HEOOXOIUMOCTh YBEIHYECHUS JOCTYITHOCTH
1 KauecTBa 00pa30BaHUsI, KaK OTBET Ha BBICOKHE TEMITbl HAYYHO-TEXHWIECKON U TEXHOJIOTHIECKOH peBotonnu. Bepo-
SITHO, B Ka4ECTBE aKCHOMBI MOXKHO IIPEIJIOKUTH YTBEP)KJCHHUE O TOM, YTO TAPMOHHYECCKH pa3BHUTasi U MaTepUalbHO
obecrieueHHas INTHOCTH CIOCO0HA A (EKTHBHO BIUATH HA POCT MPOJOIIKUTEIEHOCTH KU3HU.

Haxkonen, m3MepeHne KadecTBa KM3HH HACEJICHHUS Ha MYHUIMIIAILHOM YPOBHE IpezsaraeTcst B pabore Jlas-
penteeBoii E.B., Komaposa O.K., Uepkacosa B.E. [7]. ABropy HacTosmeii myonukain Hanbonee Onm3ka mpodiema
OIICHKH KadeCcTBa JKW3HM HA MyHHIIUTIAIHFHOM ypoBHE [4]. Tem Ooxee, MpHUATHO YBUAETH, YTO 3Ta MPOOIIEMa BBI3BIBACT
HHTEpecC Cpeau IpyTux uccieaoBaTenei.

Heo0x0anMo OTMETHTB, 4TO OCHOBHYIO TPYIHOCTH IpH Bhruuciennn MPUIIl Ha MyHHUIMITATBHOM ypOBHE CO-
3/1a€T OTCYTCTBHE TI'OCYAApPCTBEHHBIX CTAaTUCTUYECKUX HAOJIIOACHHH 3a MOoKa3zaTeleM «100aBjeHHas CTOMMOCTBY Ha
MYHHUIUNAIBHOM ypoBHE. OTUaCTH 1O ATOH IMpUYMHE MPUIIOCh 3aMEHUTh YacTHBIN nHAnkatop «BBII Ha nymy Hace-
JICHUSA», IPUMEHSAEMBIN B MEXTyHApPOAHBIX COMOCTaBICHUX, HA «CPEIHEIYLIeBbIe 10XO0AbI HaceneHus». Takas 3aMeHa
HE CHJIBHO MEHSET OOLIYI0 KapTHHY MPH YCIOBUH KOPPEKTHOTO BHIOOpA 3HAYCHUS 11€JIE€BOTO OPUEHTHPA (TO ecTh 0a30-
BOTO 3HAYCHHUS ITOTO IMOKa3aTelsl, Hanpumep, it Hopeerun — 4500 eBpo B MecsIr).

BosBpamasce k myonukanuu [7] cieayeT 0ocoOeHHO MOAYEpKHYTh OTHOIIEHHE aBTOPOB K PacxXoiaM MYyHHUIIH-
naabHOTO O10/KeTa. B paboTe Takme pacxompl, TOCTAaTOYHO 0OOCHOBAHO, PACCMATPUBAIOTCS KaK MHBECTUIMH B YEIIO-
BEYECKHH KanuTall. Takoil moaxo OTKPBIBAET BO3MOKHOCTH [UISl HCIIOIb30BaHNS 3HAYCHHUS HHTETPaJIbHOTO TIOKa3aTeNs
WPYII He TONBKO 1JIsI CPaBHEHUS, IUIAHUPOBAHUS, B TOM YHCJIE JOJTOCPOYHOTO, HO U I OLECHKH 3(PPEKTUBHOCTH JIesI-
TENbHOCTU OPTraHOB I'OCYIApCTBEHHON BIACTH U MECTHOTO CaMOYIIpaBICHUS.

[IpesncTaBneHHble B HACTOSILEM 0030pe MyOJIHKalMK HE MCYEPIBIBAIOT MHOTOOOpa3ye MOAX0/I0B K BBIYHCIIE-
HHUIO U NPaKTHYECKOMY NMPHMEHEHHMIO MHJEKCa pa3BUTHs yenoBedeckoro noteniuana (MPYIT). Beibop npexncrasieH-
HBIX MyONMKalMid HOCUT CyObEKTHBHBINA Xapaktep. Ha 3ToT BbIOOp, 6€3yCIOBHO, BIUSUI HAYYHBIH U IPAKTHYECKUIl HH-
Tepec aBTopa Hactosuied myonukanuu. OHAKO, BCE NEPEUNCICHHBIE OTOBOPKH HE MOTYT SIBJISITHCS TMPEMSTCTBUEM IS
CJEIYIOUINX BBIBOJIOB:

1. MaTerpanbHeIil HHACKC pa3BUTHA YenoBedeckoro notennuana (MPYII) oTBedaeT coBpeMeHHBIM TPeOOBaHU-
SIM, TIPEIBSIBIISIEMBIM K KOJIMYECTBEHHOH OLICHKE CONMAIbHO-3KOHOMHYECKOTO IOJIOXKEHHS COBPEMEHHOTO OOIIEeCTBa.
Bo3MOXXHOCTH 110 COBEPIICHCTBOBAHMIO METOJIOB BBIYHMCIICHHS 3HAYEHHS JTOTO IOKa3aTess He OTPHLAIOT CIICIHAIN-
CThl, YYACTBYIOIIME B MOATOTOBKE €XEroAHbIX nokinanoB [IPOOH.

2. NPYII obnamaeT BRICOKMM HAYYHBIM TMOTCHIIMAIIOM, KOTOPBIA COCTOUT B MPUMEHEHHUH Pa3IIUYHBIX COBpE-
MEHHBIX MaTEMaTHYEeCKUX HHCTPYMEHTOB JUISl HCCIIEAOBaHNS AMHAMUKI U3MEHEHUS aOCOIIOTHOTO 3HAYEHHsI TPUMEHH-
TEJNBHO K TOCYAapCTBY, PETHOHY, MyHUIIUIIAIBHOMY 00pa30BaHHUIO, TIPH BHIITOJHEHUH MEKTOCYIapCTBEHHOTO MIIH MEX-
PETHOHAIBHOTO CPABHEHUS, a TAKXKE MPH U3YUYEHUH €r0 CTPYKTYPHI (YaCTHBIX MHTETPAIbHBIX MTOKa3aTemei).

3. IIpakTHyecKuil HHTEpeC K 3HAUYSHHIO 3TOTO ITOKA3aTeNs U METOJaM €ro M3MEpPEHHs, MIPEICTABIAET BO3MOXK-
HOCTh HE TOJIPKO aHalN3a MPOM30MIEIINX COOBITHIL, HO U MJIAHUPOBAHUS (0T KPAaTKOCPOYHOTO JIO0 CTPATErHYecKoro).
Kpome 3T0T0, 1I0Ka HE BOCTPEOOBAHBI BO3MOXKHOCTH ATOTO KOJHMYECTBEHHOTO ITOKA3aTelIsl I OIEeHKH 3(h(HEeKTHUBHOCTH
OpTraHOB rOCYIapCTBEHHOTO YIIPABICHUS M MECTHOTO CAMOYIIPABJICHUS.

IIpumeyanus
Lhttp://elibrary.ru/defaultx.asp
2Puc. 2, c1p. 61 [2] (mpum. aBTOpA).
3 Muaexc 0:xMAaeMOM NPOAOIKUTENLHOCTH KU3HU (IPUM. aBTOPA).
40603HaueHue aBTOPA.
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Abstract. The given article presents the review of the published original approaches to the application of HDI
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CUCTEMA MAPKETHHI'OBBIX IOKA3ATEJIEM HHBECTUIIMOHHOM
IIPUBJIEKATEJIBHOCTH MAJIBIX TOCTHHHAIL,
KAK YACTb COEPBI OT/bIXA U PA3BBJIEYEHUU

M.A. Konaparodd, acnupant kadenpbl MapKeTHHra
MunucrepcTBo 0OpazoBanust U Hayku Poccuiickoit @enepannu PenepanbHoe rocyaapcTBEHHOE OI0KETHOE
00pa3oBaTebHOE YUPESKICHHUE BBICIIETO TPO(ECcCHOHAILHOTO 00pa3oBanus PoccHiicKkuii SKOHOMUYESCKHIA
yHuBepcuret uM. I'.B. ITnexanosa (Mocksa), Poccus

Annomayus. B cmamove packpblma Heo6Xo0umMocns NPUMEHEHUS. MAPKEMUH208020 N00X00a K oyeHKe uHee-
CMUYUOHHOU NPUBIEKAMENLHOCTU 0CODBIX 00BEKNO08 KOMMEPUECKOU HeOGUNCUMOCIU Chepbl OmObIXA U pa36aedeHUl
— Manslx ocmunuy. YmouHeHvl OCHOGHbIE NOHAMUSL HOBO20 HANPAGLEHUS MAPKEMUHZ08020 UHBECMUYUOHHO20 AHANU-
3a. Ilpednodcena asmopckas Memoouka OYeHKU UHEECUYUOHHOU NPUBLEKAMENbHOCIU MAAbIX 20CIMUHUY KAK KOM-
MepyecKux 00beKmos HeOBUICUMOCIU, BKIIOYAIOWAS NPUHYUNDLL OYEHKU UHBECMUYUOHHOU NPUBLEKAMENIbHOCMU HA
0CHOBE MAPKEMUH08020 NOOX00A, A MAKHCEe 2PYNNbL CNeYUATbHBIX (YaKMOpOs NPUBIEeKamenbHOCIMU MATbIX 20CMUHUY.

Knioueguie cnosa: mapxemune, paxmopul, manvie 20CmMuHUYbl, MAPKEMUH206b1e UHBECIMULULL.

CeKTOp Majioro M cpeHero Ou3Heca BBICTYNACT OJHMM M3 KJIIOUEBBIX CETMEHTOB, «HECYLIHX CTOJIIOBY» JKO-
HOMUKH. [IOMUMO OCHOBHBIX SKOHOMHUYECKHX OTHOILIECHUI B AaHHOI chepe HaOMIOAal0TCs TepMaHEHTHbIE HHBECTHIIU-
OHHBIE NPOLECCHI, XapaKTEPU3YIOIIUECs IBIKEHHEM KallUTaJIOB OT OJHUX SKOHOMHYECKHX areHTOB APYTUM AT JO-
CTIXEHUS psma neneil u 3amad. Ecim B cdepe kpymHOro OmsHeca W Npu NPUHATHH PEIICHUH, COMPOBOXKIAOIIMXCS
3HAYUTEIbHBIMH 3aTpaTaMH PECYpPCOB, JEHCTBHSA SKOHOMHYECKHX areHTOB (B JAHHOM CIlydae HMOTCHIMAJIbHBIX WHBE-
CTOPOB) OCHOBaHBI B OOJBINCH CTENEHN Ha OCHOBE PALMOHAIBHBIX MOTHUBOB (C MCIIOIb30BAHMEM MPO(ECCHOHATBHBIX
MHCTPYMEHTOB BCECTOPOHHETO WHBECTHILMOHHOTO aHAJM3a), TO B cepe Maloro m cperHero OnusHeca, 0OCOOCHHO NPH
MIPUHSTHY PEIICHNI YaCTHBIMH HHBECTOPAMH, CYIICCTBEHHOE BIMSHHIE Ha IPUHATHE OKOHYATEIBbHBIX PEIICHNUH, ¢ TOU-
KM 3pEHHs] MAPKETHHIOBOTO MO/IX0/1a, MOTYT OKa3bIBaTh HEPALIMOHANIBHBIE (JIMYHbIE LIEHHOCTHBIE MOTUBHI) ™,

Takum 006pa3oM, 0OCOOEHHOCTH IMPUMEHEHHUS MapKETHHIOBOTO MOIX0/a B 00JACTH OLIGHKU MHBECTUIIMOHHON
MIPUBJIEKATEIBHOCTH B chepe Majoro OM3Heca COCTOAT B HEOOXOAMMOCTH TOJIHOTO Yu€Ta pallMOHANBHBIX ¥ UPPaIHO-
HQJIBHBIX (JJMYHOCTHBIX) (PAKTOPOB MOTEHIIHATLHBIX HHBECTOPOB.

Crneunduka NpuMeHEeHUs] MApKETHHIOBOTO 10JIX0/1a IPYU WHBECTUPOBAHHUHU B T€ WIIM WHbIE OOBEKTHI yriryOus-
eTcsl 101 BIUsIHUEM c(epbl DKOHOMHYECKOH eI TeIbHOCTH, B KOTOPOH (PYHKIIMOHUPYIOT SKOHOMHYECKHe areHTbl. O0b-
€KTOM JIaHHOTO HCCJIEJOBAHMS SBJISIOTCS Majble TOCTHHHIBI KaK OJWH M3 KIIIOYEBBIX CYOBEKTOB XO35MCTBOBaHHMS Ce-
pBI OTZIBIXa M pa3BiedeHni. [Ipu 3TOM nMpuMeHeHHe MapKeTHHIOBOTO MOAXOAa K OIEHKE MX NMPHUBJIEKATEILHOCTH KaK
00BEKTOB MHBECTHPOBAHMUS OCHOBAHO, IJIABHBIM 00pa3oM, Ha YUETe UX CIeIU(UKH KaK 00BEKTOB HEJBIKHMMOCTH.

AnHanu3 cutyany B cepe HHBECTHUIINH B KOMMEpUYECKHEe 00BEKThI HEIBKUMOCTH TTOKa3bIBAET, YTO CyOBEK-
TaMHM MHBECTHILMOHHOW AEATEIHLHOCTH NMPAKTHYECKH HE MPUMEHSETCS MAPKETUHIOBBIA aHAINTHYECKUII HHCTPYMEHTa-
pHI TIpH OTIpeIeNICHUN NPUBIICKATEIEHOCTH OOBEKTOB KOMMEPUYECKOH HEBM)KUMOCTH B MHAYCTPUH OTABIXa M pa3Bie-
yeHuii. [Ipr 3TOM OCHOBHBIE IPYIIIBI HHBECTOPOB B paccMaTpuBaeMoii cepe MmpeacTaBlieHbl YaCTHBIMH HHBECTOPAMHU
WIN MajbIM U CPeTHMM OM3HECOM; a apeHJaTopaMu M BiaJeibllaMi 00bEKTOB KOMMEPUECKOH HEABMKUMOCTH 4acTO
SIBIISIFOTCS MaJIble U CPEAHUE IPEANIPUATHS.

IIpumMeHeHNe MapKETHHIOBOTO ITOJIX0/1a K OLIEHKE NMPHBJIEKATEIFHOCTH SYKOHOMHYECKUX areHToB B cepe oT-
JIBIXa M pa3BICUCHUN HA COBPEMEHHOM 3Talle SBIIETCS HEOOXOIUMBIM YCIOBHEM OLIEHKH MHBECTHLIMOHHOW NpHBIEKa-
TEJIFHOCTU MPEANPUATHH 00BEKTOB HEJBMKUMOCTH MPEANIPUATHH MaJIOTO U CpefHero OusHeca, pyHKIMOHUPYIOMINX B
paccMatpuBaeMoi cepe?.

ITockonbKy B paccMaTprBaeMOi B TaHHOW CTaThe Mpo0eMaTuke Ha TEKYIEM 3Talle MMEEeTCsl MHOXKECTBO TEO-
PETUKO-METOMYECKUX IPOOETOB, B TOM YHCIIE TEPMHHOJIOTMYECKOTO CBOMCTBA, MpenBapsisi (GOPMHpOBAaHHE OCHOB
MapKETHHTOBOTO I0JIX0JIa K OLIEHKE NPHUBIICKATEIbHOCTH CyObEKTOB XO3SHCTBOBAHMS Ha NPHMEpPE MaJbIX TOCTHHHI,
YTOYHHMM OCHOBHBIE TIOHSATHS, KOTOPBIE OY/yT UCIIOIb30BaThCSI HAMM:

ITox moTeHUMANHHBIMH MHBECTOPAMM HAMH ITOHMMAIOTCS SKOHOMHYECKHE areHTHl cO C(HOPMHUPOBAHHON
IUTaTeXeCOCOOHON MOTPEOHOCTHIO B MHBECTHPOBAHUH B HanOojee ONTUMAalbHBIE (COTIIAaCHO PAllMOHAIBHBIM U Hppa-
[HOHAIBHBIM MOTHBAMHM) C UX TOYKH 3pEHHS 00BEKTHI. [loTeHIMa bHBIE HHBECTOPHI ACTATCA Ha YaCTHBIX M MHCTUTY-
IIHOHANBHBIX. B TaHHON cTaThe METOAWYECKHE OCHOBHI Pa3padaThIBAIOTCS JUIS YaCTHBIX MOTEHINANBHBIX HHBECTOPOB,
BBIOOpP OOBEKTOB HHBECTHPOBAHMS JJISI KOTOPBIX OCJIOKHACTCS OTCYTCTBHEM NMPO(ECCHOHATBFHOTO OITBITAa M HHCTPYMEH-
Tapus OLIEHKH NPUBJIEKATEIIEHOCTH KOMMEPUYECKHX 00bEKTOB HEABIDKUMOCTH B Chepe OTABIXA U Pa3BICUCHUH.

ITon muaTesxkecnocoO0HON MOTPEOHOCTHLI0O YACTHBIX NMOTEHIHAJLHBIX HHBECTOPOB HAMH MOHUMAETCs MOJ-
Kperui€HHas pecypcamu ((PMHAHCOBBIMH, BPEMEHHBIMH, TPYJIOBBIMH) FOTOBHOCTh HHBECTHPOBATH B TOT WJIM MHOM KOM-
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MEpYECKHi 00BEKT HEABWKUMOCTH Cephl OTIbIXA U Pa3BICYCHUH.

Ilon cdepoii oTabixa W pa3BjedyeHMil HaMU NOHMMAeTCs CHCTeMa OTHOIIEHUM MEXIy HpeANpHITHAMU,
MIPEOCTABIISIOIUMH YCIIYTH OTIbIXa M Pa3BJICUEHHI; TOCPETHMYECKUMH OPTaHU3aIUAMH; a TaK)Ke NOTPEOUTEIIMHU B
XOJIe OCYILECTBIICHUSI TPAH3aKIUH YCIIyT OTAbIXA U Pa3BICUCHUH.

[Tox ManBIMH TOCTHHIIAMH HAMU NOHMMAIOTCS KOMMEPUYECKHE 00BEKTHl HEIBIPKUMOCTH B chepe OTAbIXa U
pasBiieueHHi, 00BbEKTHl MHBECTUPOBaHMS (YHKIIMOHHPOBAHUE KOTOPHIX HANpaBJICHO Ha YIOBJIETBOPEHUE MOTPEOHO-
CTelf BO BpEMEHHOM pa3MEIICHUH MMOTPeOUTENeH, a Takke OTABIXE U Pa3BICYCHIH, UMEIOIINM OrpaHUYEHHbIE (B CpaB-
HEHUH C KJIACCHYECKUMH TOCTHHUIIAMH) XapaKTEPHCTHKH.

HMHBecTMIIMOHHASI IPUBJIEKATEIBLHOCTh — 3TO KOMIUIEKCHASI XapaKTEPUCTHKA MOTCHIMAIBHOTO OOBEKTa NH-
BECTUPOBAHUS (CTpaHBI, PETHOHA, OTPACIH, HPEANPHUITHSA, MAaTEPHAIbHBIX W HEMAaTEePHUAbHBIX AaKTHBOB), KOTOpas
OTIpeeIsIeT 1eneco00pa3HOCTh OCYIIECTBICHNSI MHBECTHINH, BRIPQ)KEHHBIX B COBOKYITHOCTH CIIEIIM(HUECKHUX TSI TOTO
WA THOTO 00BbEKTa HHBECTHUPOBAHUS (PAKTOPOB.

MapkeTHHIoBasi IPHBJIEKATEJIBHOCTh MaJIBIX TOCTUHUIl — OJJHA U3 COCTaBJIAIOLUINX MHBECTUI[MOHHOHN MpH-
BJIEKATEJIbHOCTH, XapaKTepU3YIOIIasi COBOKYITHOCTh MAapKETHHIOBBIX NPEUMYIIECTB MOTEHIHAIBHOTO OOBEKTa WHBE-
CTHPOBaHUS (C TOYKU 3peHHst 3PPEKTUBHOCTH (MHAHCOBBIX BIOKEHHWH B MapKETHHIOBBIE MEPOIIPHATHS, HAIlpaBiICH-
HBI€ Ha MOBBILIEHUE €r0 [IEHHOCTHOW MPUBIJIEKATEIBHOCTH JUIsi HHBECTOPA) KOTOPasi MOXKET OBITh BHIpKEHA U OLICHEHA
Ha OCHOBE CIIELHANIBHBIX KPUTEPHUEB U TIOKa3aTeNe.

HBecTHIMOHHBIN MAapKeTHHI — 3TO COBOKYITHOCTh MApKETHHIOBBIX MEPONPUATHH aHAJUTUYECKOTO U OIle-
PaTUBHOTO XapakTepa, HalpaBJICHHBIX Ha MPOJBIDKCHNE KOMIIAHUH B Y3KOCTICIIHATH3NPOBAHHBIX KPYyTrax MOTCHIHAIb-
HBIX MHBECTOPOB, BBICTYNAIOMINX KOHCUYHBIMH MOTPEOUTEISIMU MPOABUTAEMOTO B PaMKaxX JaHHBIX MEPONPUATHH 00b-
eKTa.

MapkeTHHT MHBECTHIMIA — IEATEIBHOCT 110 CO3/IaHNI0 HEMATEPHANIBHBIX XapaKTEPHCTUK MHBECTUIIMOHHOTO
00BeKTa Kak 00BEKTa MPOJIBIKCHHS.

IlenHoCTh — 3TO HCKOMas CyObEeKTaMU HHBECTHUIIMOHHOM EATeIbHOCTH U MAapTHEPAMU NPEANPHUITUA-00BEKTa
HMHBECTUIIMOHHON EATEIbHOCTH BBIT0/1a OT 3aKIIOUEHHUSI HHBECTULIMOHHON CHIENKH.

[TpoGnema ocymiecTBieHus: 3(h(HEKTUBHBIX WHBECTUIMHA XapaKTepHa MPaKTHYECKH /IS BCEX OTpaciell KOHO-
MHUKH U cdep nesTensHocT. He sBisieTcss MCKIIIOUeHHEM B 9TOM IUIaHE M JMHAMUYHO Pa3BHBAIOIIASCS B MOCIEIHUC
roasl cepa orapixa M pasBiedeHuid. OCOOEHHOCTH MHBECTHPOBAHUS B cepy OTIbIXa M pa3BICUCHHH CBS3aHbBI, BO-
MEePBBIX, CO CenU(pHUKOI pacCMaTPHUBAEMOI'0 PhIHKA U, BO-BTOPBIX, CO CHEUU(HUKOH MPOABUTAEMOT0 Ha HEM IIPOIYKTa.
OTapIX M pa3BIEUYEHUSI KaK B JESATEIBHOCTH MIPEACTABIIIOT cO00H OJHY M3 BOXXHEHIINX Cep AeSATENbHOCTH YeI0Be-
Ka, KOTOpasi BMECTe C APYTMMH KIIOUEBBIMH COIMAIBHO-BaKHBIMH cpepaMu (00pa3oBaHMe, CHOPT M ApP.) MOXKET OKa-
3aTh 3HAUNTEIHHOE BIMSIHNAE HA COCTOSHHUE M Pa3BUTHE OOIIECTRa.

Hcnonp3oBanue B CIOXKUBIICHCS NPAKTUKE (QYHKIIMOHUPOBAHUS CYOBEKTOB XO3SICTBOBAHNS Ha PHIHKE OTHbI-
Xa WM pa3BJICYCHUH METO/OB KJIACCHYECKOTO aHAJM3a JIOJDKHO CONPOBOXIATHCS MPUMEHEHHEM MEXaHW3MOB MapKeTHH-
TOBOTO aHAJM3a, KOTOPBIE MO3BOJISIIOT B JETAIM3UPOBAHHOM BHJE TIOHATH OCOOCHHOCTH (POPMHUPOBAHUS HEMaTepHaIIb-
HBIX PECypCOB HPEANPHUATHN Chephl OTIbIXa U LEHHOCTh KOMIIAHWH, 1aTh XapaKTEPUCTUKY PSAAY KIIOYEBBIX KOJHYeE-
CTBEHHBIX MOKa3aTejel, BBIPAKAIOIUX OOIIYI0 PHIHOYHYIO 3((GEKTUBHOCTh ()YHKIHMOHHPOBAHUSI CYOBEKTOB XO3SM-
CTBOBAHUS.

HeoTseminemoii cocranisitolieii 110001 KOMMepUecKoil cepbl AeSTENbHOCTH, B TOM Yuciie chepbl OTAbIXa U
pa3BieueHHH, SBIseTcs HHPpacTpykTypa 310it chepsl. Cpenu nHGPACTPYKTypHBIX KOMIIOHEHTOB, B YaCTHOCTH, TPaIu-
LIHOHHO BBIJICJIAIOTCS: TPAHCIIOPTHAS MHPPACTPYKTYpa, HAJTHMUUE 3aHIH U COOPYXKESHUH, HAMHYINE 00BEKTOB KHITHIITHO-
KOMMYHJIBHOH cucTeMbl ¥ 11p. OHOH U3 KIFOUEBBIX COCTABIISIOIINX HHYPACTPYKTYPHOTO KOMIUIEKCA Cephl OTIbIXA 1
Ppa3BIICUCHHH SBISIETCSI PA3BUTOCTH OOBEKTOB HEJBIKHUMOCTH.

C TOYKM 3peHHs] HHBECTHIIMOHHOM NPHUBIIEKATEILHOCTH HEJBIPKUMOCTH MAJIBIX U CPEIHUX IpennpusITuii cde-
PHI OTABIXa W Pa3BICUCHNH, OHa MOXET PAaCCMaTPUBATHLCS B IByX KOHTEKCTaX — HEMOCPEACTBEHHO 0 CBOEMY (DyHKIIH-
OHAJIIFHOMY Ha3HAYEHHIO, KOT/Ia MOTEHIMAIbHOT0 MHBECTOPA MHTEPECYET A0XOJ OT CIAAayH B apeHIy TOrO MM WHOTO
00BEKTa; U C TOUKH 3pEHHS JOXOJHOCTH OM3HECa, KOTOPBIN COMPSDKEH C TeM MM WHBIM 00BEKTOM HeABMKUMOCTH. VH-
BECTHIIMOHHAS TPUBIIEKATEIIEHOCT B c(hepe OTAbIXa M Pa3BICUCHUH pacCMaTpHUBAETCsI HAMH UMEHHO BO BTOPOM KOH-
TEKCTE — KOT/1a HeIBIKMMOCTh PAaCCMaTPUBAETCS B IIPUBSI3KE K KOMMEPUECKOH eI TeNbHOCTH, CONPSHKEHHON C TaHHBIM
00BEKTOM HEJBH)KHMOCTH.

B cooTBercTBHE C rpakIaHCKUM 3aKOHOAATENHCTBOM P®, HEABIKMMOCTH IPEACTABISAET COOOH 3eMeNbHBIC
YYacTKH, YIaCTKH HEAP U BCE, YTO MPOYHO CBS3aHO C 3eMJICH, M OOBEKTHI, IepeMeIIeHIe KOTOPEIX 06e3 HecopazMep-
HOTO ymiep0a 1o Ha3HaueHHIO HEBO3MOXKHO, B TOM YHUCIIE 3/1aHHS, COOPY)KEHHSI, OOBEKTHl HE3aBEPIIEHHOTO CTPOUTEIb-
crBa (cr. 130 TK PD)3.

XapakTepusysi HeIBHKUMOCTb, KaK OOBEKT NMPOJABW)KEHHMS M MAapKETHHIOBOTO aHAJM3a, CIEOYeT BBIIECIHUTH
CIIE/YIONINE CTIenU(pUIECKHE YEPTHI JAHHOTO ToBapa®:

— HEABWXHMMOE MMYIIECTBO HEOJHOPOJHO, PA3IMYAETCS 10 MHOXKECTBY (hakTOpPOB, CPEIM KOTOPBIX: pa3Mep
HMYILECTBA, MECTO €T0 MOJI0KEHHUST; BpeMsI HOCTPOMKH, TNIAHWPOBKA, KOMMYHaJIbHbIE yI00CTBa;

— TepeMelleHne HeJBMKUMOTO UMYIIIECTBA U3 OJHOTO MECTa B APYTroe MPaKTHIECKH HEBO3MOXKHO;

— HEIBHWXHMOCTB JIOJITOBEYHA U €CIIH COAEPXKATh €€ B MOPSIKE, MOXKET MPOCITYKUTh MHOTO JIET;

— HEIBHXMMOCTH BBICTYIIAET JOPOTOCTOSIINM 00BEKTOM MPOIBHKCHHUS.
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Knaccuueckue moaxonpl K OIEHKE MHBECTUIIMOHHOW IPHUBIIEKATEILHOCTH TEX WM MHBIX OOBEKTOB, KaK Ipa-
BUJIO, TIPEIIIOJIAratoT JOBOJILHO Y3KYIO HalpaBJICHHOCTh — IJIaBHBIM 00pa3oM, Ha ()MHAHCOBO-OKOHOMHUYECKHE IOKa3a-
TEJIN JIeSITEJIbHOCTU IOTEHIIMAIBHBIX 00BEKTOB HHBECTUPOBAHMUS.

OnHako HabOp TOJILKO (PMHAHCOBO-SKOHOMUYECKHX MOKa3aTelel IesTeNbHOCTH CYOBEKTOB XO3SHCTBOBAHMS
HE TO03BOJISIET JIaTh IOJIHOH KapTUHBI 0OBEKTOB MHBECTUPOBAHMS M BO3MOXKHOTO BIIMSHHMS JIOTIOJHUTEIIBHBIX MTapaMeT-
poB B Oynymem. B cBoro odeperb, MapKETHHIOBBIE ITOKa3aTeId MHBECTUIIMOHHON MTPUBJIEKATEIBHOCTH II03BOJISIOT T10-
HATH 32 CUET KakuX (pakTOpOB MO B3aMMOJICHCTBHIO C PHIHKOM OOBEKT MHBECTHPOBAHHS MOXKET OBITH 3((PEKTHBECH B
Oynymmx nepuonax. Tak, CyObEeKT MHBECTUPOBAHUSI MOXKET BHICTh MOJOXKUTEIbHYIO TUHAMUKY OTACIBHBIX (PHHAHCO-
BO-9KOHOMHYECKMX IOKa3aTeled, HO IpPU 3TOM IapaMeTpsl, oTpaxaronine 3pQPeKTHBHOCTh paboThl ¢ KIMEHTaMH (K
MIPUMEPY, YAOBICTBOPEHHOCTD, JTOSUIBHOCTh KIMEHTOB) MOTYT MOKa3bIBaTh HEMPHUEMIIEMBbIC 3HAYCHUS, YTO HETATHBHO
CKa)keTcs Ha OyIyIuX MOKa3aTelsIX AESTEIbHOCTH KOMIIAaHMH. BMmecTe ¢ 3TuM, (OpMHUPYSl CHCTEMY MapKETHHIOBBIX
MOKa3aTeell MHBECTUIMOHHOM NMPUBIICKATEIbHOCTH, JOJDKHA OBITH 0OECIedeHa B3aUMOCBS3b MEX/y OOLIMMH MOKa3a-
TEJIIMH (PHHAHCOBO-KOHOMUYECKOW 3()(EKTHBHOCTH JIEATENBHOCTH TPEIIPHUITHS, a TAKKe MOKa3aTeIsIMU MapKeTHH-
roBoi 3()(PeKTHBHOCTH.

OrneHKa MapKeTHHIOBOM NMPHUBIIEKATEIBHOCTH MaJIbIX TOCTUHUI] KaK 00BEKTOB HEABMKUMOCTH CTAHOBUTCS J10-
MIOJIHEHHUEM K OOIIei OlleHKEe X MHBECTUIIMOHHOMW NPUBJIEKATEILHOCTH, KaK KIIAaCCHYEeCKNX ON3HEC-00bEKTOB.

IIpenynaraemelii HaMH MapKETHHIOBBII MOAXOMA K OICHKE MPUBJIEKATEIHHOCTH MaJIbIX TOCTHHHIl BKIIIOYAET:
NPUHOUIB (POPMUPOBAHUS CHCTEMBI ITOKa3aTelieil MApKeTHHIOBOW MPUBIIEKATEIbHOCTH, ITOKA3aTeH U KPUTEPUU Map-
KETHHTOBOH NMPHBJIEKATEIBHOCTH MaJIBIX TOCTHHHII.

YunTeiBas cnennuuKy AEATEIBHOCTH SKOHOMUYECKHX arcHTOB B c(epe MaJoro rOCTHHHUYHOTO XO3SHCTBA M
3a71a4 yNpaBJIeHHs HHBECTUIIHOHHOW NPHUBIIEKATEIHLHOCTRI0 00BEKTaMH HEABIKXUMOCTH B JJAHHOH cdepe, MpencTaBis-
eTcsl, YTO B OCHOBE (DOPMHUPOBAHMUS CHCTEMBI MAPKETHHIOBBIX ITOKa3aTeNeil HHBECTUIIMOHHOHN NPHUBIIEKATEILHOCTH pac-
CMaTpHUBAEMOr0 THIIA MPEATIPUATH] TOIKHBI JIEKATh CICAYIOINE TPUHIINIIBL:

[MpuHnun cbanaHCUPOBaHHOCTH UCIIONB3YEMbIX [TOKa3aTelNel, 03HaYalomnii He0OX0AMMOCTb OIIEHKH MHJIMKa-
TOPOB, MO3BOJIAIOLINX J1aTh pearlbHOE, 0OBEKTUBHOE NMPEICTABICHUE O BIUSHUM T€X WIM MHBIX aCIEKTOB MAPKETHHIO-
BOM JIEATEIBHOCTH HAa MHBECTUIIMOHHYIO IPUBIIEKATEIEHOCTh 00BEKTOB HEJBIKUMOCTH NPEANpUATHIl chepbl MaIoro
TOCTUHUYHOI'O XO3sMCTBA.

[TpuHOMT HENOCTHOCTH, MO3BOJISIOIINI 00€CTIeunTh B3aMM0O3aBUCUMOCTD Pa3IMYHBIX MapPKETHHIOBBIX MOKa3a-
Teell HHBECTULIMOHHOM IIPUBIIEKATEIbHOCTH.

[Tpuanun yuéra cienuduky 00BEKTOB HEIBIKUMOCTH.

[IprHIMD KOMIUIEKCHOCTH, O3HAYAIOIINI HEOOXOAMMOCTh HCIIOJIB30BAHMS IOKa3aTeleH, MO3BOJIIOMNX /0-
CTHYb Pe3yJbTaTa MO MHBECTUPOBAHHIO B OOBEKT KOMMEPYECKON HEJABMKUMOCTH C IIETbIO CO3JaHUsI MaJIOW TOCTHHH-
IIBI.

YunTeiBas chopMyIHpPOBAHHBIE NPUHIUIBI POPMUPOBAHMS CHCTEMBI ITOKa3aTeNel MapKeTHHTOBOI IpHBIICKa-
TEJILHOCTH OOBEKTOB MHBECTUPOBAHHS B c(hepe MaIoro rOCTHHHYHOTO XO3SHCTBA, MOXKHO OIPEAEIUTH 3334l pa3pa-
OOTKM M BHEJIPEHHS JaHHOM CHCTEMBI B IESITEILHOCTh MAJIbIX TOCTHHHIL:

MOBBIIIEHHE [IEHHOCTH MaJIbIX TOCTUHMI] KaK 00BEKTOB HEJIBIPKUMOCTH /I YACTHBIX HHBECTOPOB;

(hopMHpOoBaHHE JOCTOBEPHOH MH()OPMALMOHHO-aHAIUTHYECKON 0a3bl JUIl pa3paboTKH MPOTHO30B Pa3BUTHS
MIPEIIPUATHIA MAJIOTO TOCTHHUYHOTO X03SHCTBA C UCIIONIB30BaHIEM IpeIaraéMbIX 00BEKTOB HEIBUKUMOCTH;

OCYIIECTBIICHNS] 0O0OBEKTHBHOM OIIEHKH MapKEeTHHIOBOW MPUBIIEKATEIBHOCTH MAJIIX TOCTUHHUI| KaK 0OBEKTOB
HEBIKUMOCTH ISl pa3MeIIeHHs LEeJIEeBBIX TPy NOTpeduTeneii.

Dopmupyst 1MokazaTesid MapKETHHIOBOH NMPUBIIEKATEIBHOCTH MajbIX TOCTHHUI, Ba)KHO PAcKpBITh (HaKTOpH,
OKa3bIBalONINEe BIMAHUE Ha 3((PEKTHBHOCTD (PYHKIMOHHUPOBAHUS MAaJIbIX TOCTHHHI, KaK OOBEKTOB HEIBM)XKUMOCTH U
CIOCOOHBIE MOBIHSTH HA [IEHHOCTHBIE OPHEHTHPHI HHBECTOPOB.

OnHUM M3 BaXHEHIMINX (haKTOPOB MapKETHHIOBON HPHUBIICKATEIFHOCTH, YUUTHIBAS CIEHU(UKY HEABHKHMO-
CTH, SIBIISIETCS, OE3YCIIOBHO, MeCmOnoI0diceHue 00beKmos8 HedGUICUMOCIU NOO Manble 2ocmunuybl. Tak, OneHHBas
MapKETHHTOBYIO NPHUBICKATEIFHOCTh OOBEKTHl HEABIKUMOCTH IO/ Mayble TOCTHHMIIBI YaCTHBIA WHBECTOP IOJDKEH
YYHUTBIBATh, TPEKE BCETO, IEHHOCTH 3TOr0 OOBEKTa JUII MOTpeduTeNneil yCiuyr MaidblX TOCTHHHIL. B CBSA3M ¢ 3THM, C
TOYKH 3PEHUS MECTOIIOJIOKEHHS MAIIBIX TOCTUHUII, UX MapKETHHIOBAsI IPUBJIEKATEIHLHOCTD OYIET ONPEIeNIAThCS:

Bo-nepBBIX, TPaHCIIOPTHOM JOCTYIMHOCTHIO MAJIOM TOCTHHUIIBI Ui MMOTpeduTeneil, He MMEIONX COOCTBEHHO-
T'0 TPAHCTIOPTHOTO CPE/ICTBA (MOIB3YIONUINXCS OOIIECTBEHHBIM TPAHCIIOPTOM).

JocTymmHOCTRIO U1 TOTpeOHTeNel, NMEIOIUX aBTOMOOMIb WM HE MOJIB3YIOMIMXCS OOIIECTBEHHBIM TpPaHC-
MOPTOM.

IIpecTmxkHOCTBIO Manoil TocTUHULBL. B cBOXO odepenb, Ha MPECTUKHOCTH pailioHa OKa3bIBAIOT BIMSHUE Clie-
nytoiue cyodakTopsr:

— HUCTOPUYECKUE ACHEKThI Pa3BUTUS palioHa;

—  CIJIOKUBIIUNCS KOHTUHI€HT IPOKUBAIOIIUX;

— 3KOJIOTMYHOCTb PailoHa, pa3BUTOCTh IPUPOJHBIX PECYPCOB B HEM;

— PAacCTOSHHE J0 TPAHCIIOPTHBIX y3JIOB;

— oOmiee Ka4ecTBO 3eMenb U T.J.

Jpyro#i rpymmo#l (HakTopoB, OKa3bIBAIOIINX OMPECIIAIONIee BIUSHUEC HAa MapKETHHTOBYIO 3((HEKTHBHOCTH
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(YHKIIMOHMPOBAHUS MaJIOW TOCTHHUIBI U, KaK CJIEICTBUE, HA €€ MapKETHHTOBYIO IPHBIICKATEILHOCTD, SBISIOTCS u-
3udeckue XapaKmepucmuxy u cocmosnue uH@Gpacmpykmypsl omovixa Manol cocmunuysl. B paMkax DaHHOW IpyIIIbI
(haKTOpOB MOXKHO BBIICJIUTH CIIETYIOLINE KPUTEPUH U MapaMeTpbl MAPKETUHIOBOW MPUBJIEKATEILHOCTH MaJIBIX TOCTH-
HUIL:

BospacTHbIe XapaKTepUCTHKH 00bEKTa HEIBIPKUMOCTH I10]] MaJlble TOCTHHUIIBL.

YpoBeHb pa3BUTHA HHOPACTPYKTYPHI OTJbIXA U Pa3BICYCHUI.

EctecTBenHsIe (IpupoaHBIE) YCIOBHSA ()YHKIIMOHUPOBAHUS TOCTHHHIIBL.

CrenyromuM KOMIUIEKCHBIM (pakTOpOM, OIPEAEIAIOINM MapKETHHIOBYIO IPUBIIEKATEIbHOCTh MaJlOl TOCTH-
HUIIBL, SBISIOTCS €€ QYHKYUOHANbHbIE U NOMPeOUmMenbCKue XapakmepucmuKku Kak oovexma neogudcumocmu. B pamkax
JaHHOTO (DaKTOpa CIEAYeT BBIACIHUTH CIEAYIOIINE KOHKPETHBIE KPUTEPHH M IapaMeTphl MapKETHHTOBOW INpHBIIEKa-
TENbHOCTH:

— Kiacc Manoii rocTHHUIIBL;

— BMecTUMOCTB TOCTHHUIIBI,

— KayecTBo 1 ypoBeHb €€ peMOHTa (B MHTEPhEPHBIX M OKCTEPhEPHBIX XapaKTEPUCTUKAX.

— Ilnomanps CTaHAAPTHOTO OJHOMECTHOTO HOMEDPA.

OOBEKTHI HEJABMKUMOCTH BBICTYIIAIOT OCOOBIMH 3KOHOMHYECKUMH €IMHHUIIAMH, Ul PHIHOYHOTO OOpalieHus
KOTOPBIX B CHJIy CBOMX CTOMMOCTHBIX XapaKTEPUCTUK U CHEUU(HKH, XapaKTepHa BBICOKas CTEIIEHb T'OCYIapCTBEHHOTO
1 TIPaBOBOTO PETyIMPOBaHMsA. B 3Tol cBsI3M (haKTOpOM MapKETHHTOBOM NMPUBIEKATEIBHOCTH, C TOUKU 3PEHHS LIECHHOCT-
HBIX YCTAHOBOK MHBECTOPA BUAATCS TaKKE MPABOBBIE XapaKTEPUCTUKU MAJION TOCTUHULIBI, BBIPDAXXEHHBIC 68 KAUecmee eé
1opuduieckozo conpogodicoenus. Tak, MOXKHO BBIACINTH CIECIYIOIINE BasKHBIE aCTIEKTHI, KOTOPBIE JOJDKHBI YIUTHIBATH-
Cs1 THBECTOPOM IIpH OLIEHKE MAapKETUHTOBOM MPUBJIEKATEIEHOCTY MalOi TOCTUHHIIBL:

— HaJIM4YWe IIpaBa cOOCTBEHHOCTH HA 3/laHNME MaJIOH TOCTHHHMIIBI M 3¢MEIbHBINH YIacTOK;

— HalU4ue OTpaHMYEHHH 10 MCIIOIb30BaHHIO y4acTKa;

— perucrparus Majoi TOCTUHHIIEI B OpraHax IOCTHIIHH.

[ToMuMO IEpeYnCICHHBIX BbINIE (aKTOPOB, BAXKHO YYUTHIBATH (DAKTOPHI MPPALOHAIBHOTO (CyOBEKTHBHOTO)
CBOHCTBa, KOTOpbIE (POPMUPYIOT OKOHYATEIHHOE PElICHHE ITOTEHIMAIBFHOIO YaCTHOTO MHBECTOPA — B JIAHHOM Clly4ae
3TO YeHHOCMHbIE OPUEHTNUPLL NPUMEHUMENLHO K KOHKPemHOMY 00bekmy unsecmuposanus. B ocHoBe nanHOro (hakropa
Ipe/asIaraeTcs paccMaTpUBaTh CIEAYIONINE KaueCTBEHHbIE OIICHOYHbIE KPUTEPHU HA OCHOBE MHUPAaMUJIBI TOTPeOHOCTEH
Macnoy. IIpu s3Tom u3 mepapxun norpedHocteit Macnoy (pusnonorndeckue, moTpeOHOCTh B 0€30MACHOCTH, MOTPEO-
HOCTH B YBaXCHHUH, MO3HABATEIbHBIE MOTPEOHOCTH, IIOTPEOHOCTH B NMPECTHIKE, AYXOBHBIE) MIPUMEHHUTENBHO K CIEIH-
(hMKe MaJIbIX TOCTHHHUI] ¥ KX BO3MOXKHOTO BOCTIPHATHS BIaACIbLIaMH MOXKHO BBIZCIHTh:

IIpecTmxHOCT BIafeHUs] MAIOW FOCTHHULEH — TaHHBIN MapaMeTp CKIAAbIBAETCSA U3 HCTOPUUECKON LIEHHOCTH
MaJIOW TOCTHHHIIBI, €€ TePPUTOPHAILHOTO PACIIONOKEHHSI, Kilacca Maloi TOCTHHUIIBI, KOHTHHIEHTa IOTpeOuTeNe
ap.

Bo3MoxxHOCTE 0OO€cTIedeHNs IPUHAIICKHOCTH HHBECTOPA K TOM MIIM MHOM COIMaibHOM Tpymie. /laHHbIH Kpu-
TepUi «POJICTBEHEH» MPEABIIYIIEMY, BEIPaKasCh MO CYyTH B HECKOJIBKO MHOM MITOCTACH, Ha HErO TaKXKe MOXKET OKa3bl-
BaTh OIpE/EIAIoNIee BIISIHIE HCTOPUYECKas IEHHOCTh Maloi TOCTUHHIIBI, €€ TepPUTOPHATIBHOE PACHIOI0KEHUE, KJIAcC
MaJIOl TOCTUHULIBI U JIp.

Takum 06pa3oM, B OCHOBE MPEJIOKEHHOTO MOAX0a K OI[EHKE NMPHUBIEKATEIFHOCTH MaJIbIX TOCTHHHUI] KaK 00b-
€KTOB HEIBWXKMMOCTH JIeXKAT CIEAYIONINE KOHIIENTYaIbHbIE IOCHIIKH:

—  yuéT cnenuduKN MaJoil TOCTHHHIBI KaK 00BEKTA HEABHKUMOCTH;

— BKJIIOYEHHE ()aKTOPOB M KPUTEPHEB PALMOHAIBHOTO M UPPALMOHAIBHOTO CBOICTBA;

— yuéT ocoOeHHOCTEH TOTPeOIIeHHS Ha PBIHKE YCIIYT OTJBIXA M Pa3BICUECHUH.
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THE SYSTEM OF MARKETING INDICES OF INVESTMENT PROSPECTS
OF SMALL HOTELS AS AN ELEMENT OF LEISURE SPHERE

M.A. Kondratoff, Postgraduate Student of Marketing Department
Plekhanov Russian University of Economics (Moscow), Russia

Abstract. The article deals with the necessity of usage of marketing approach to the assessment of investment
prospects of special objects of commercial real estate in leisure sphere — small hotels. The main notions of the new as-
pect of marketing investment analysis are determined. The author suggests the methodology of investment prospects
assessment of small hotels as commercial property, which includes the principles of investment prospects assessment
based on marketing approach and special factors groups of attractiveness of small hotels.

Keywrords: marketing, factors, small hotels, marketing investment.
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TEOPETUKO-UT'POBASA OIITUMU3ALIUA METOAOB
CTPAXOBAHUA B COEPE ABTOTPAHCIIOPTA

9.H. MameaoB, MarucTpant
®unaHcoBbI yHUBepcuteT npu IlpaButensctBe Poccuiickoit @eneparun (Mocksa), Poccus

Annomayus. Paccmampugaemcst 3a0a4a MUHUMU3AYUU U30ePICcEK cmpaxogou komnanuu Hneoccmpax. Pe-
uieHue nPOBOOUMCs. ¢ NOMOWbBIO MAMEMAmMu4eckoi mooemu «Mzpa ¢ npupoooily, 8 KOMopou ONMUMATLHOCTb CIMPA-
me2utl onpeoesiemcst RPedLoNCEHHbIM A8MOPOM OUANAZOHHBIM KPUMEPUEM.

Knrwouesvie cnosa: cmpaxosanue, Hnzoccmpax, MOUEHHUYECmMB0 8 chepe agmocmpaxos8anusi, OUAna3oHHbll
Kpumepui.

BBeaenue

Kak uszBectHo, 3a nocneauue 100-150 geT MaTeMaTUYECKUE METOJIBI CTAJIM 3aHUMAaTh OYEHb BaYKHOE MECTO B pa3-
JIMYHBIX OOIIECTBEHHBIX HayKaX, B YACTHOCTH, B SKOHOMHKe. OCOOCHHO 3aMeTHa 3Ta POk B MOCIEAHHE AecATuieTrs. MH-
TEHCHBHOCTb HCIIONB30BAHMS MaTEMAaTHIECKUX METO/IOB BBI3BaHA MOTPEOHOCTAMH CaMON SKOHOMHKH — C TIOMOIIBIO MaTe-
MAaTHYECKOTO S3bIKa, OPMYIT U IPYTUX METOAOB MOJKHO OYEHb MPOCTO M HAIJISTHO MOKa3aTh MHOTHE SKOHOMUYECKHE SIBJIC-
Hus. Bo MHOrmx 3amayax (puHAHCOBO-3KOHOMHM4YECKOW cdepbl, B YaCTHOCTH, B 3a3jadyax MEHEKMEHTa, (DUHAHCOBO-
0aHKOBCKHX M KPEIUTHO-PACUETHBIX ONEePaIii, THBECTHULIMI B IPOEKTHI, B CTPAXOBAaHUH BO3HUKACT HEOOXOUMOCTh MPHHSI-
Tus pemieHust. OTHAKO B OOJILIIMHCTBE CBOEM TIpOLieypa MPUHITHUS PEILCHHs] OTBETCTBEHHBIM JIMIIOM OCJIOXKHSIETCS B 4aCT-
HOCTH T€M, 4TO OOJIBIIMHCTBO SKOHOMUYECKHX M (PMHAHCOBBIX 3a/1a4 COJIEPIKAT B TOM MM MHOU (hOpME HEOIIPEeIeNIeHHOCTb.

Br100p OKOHUATEIHHOTO PELIeHUs, KOHEUHO XK€, 3aBHCUT OT OTBETCTBEHHOTO (MIPUHUMAIOIIETO pelIeHue) JTH-
na. JIumo, npuHUMarolee pemeHne, MOXKeT T0NaraTbCsl Ha CBOM MIJIM YyXOH OIBIT, COBET, MHTYHUIIMIO, MHEHHE dKCIep-
TOB, TIPOTHO3bI KOHKYPEHTOB M TOMY NOJOOHOE. DTO TOBOPUT O TOM, YTO Halle BCEro MPONEAypa MPUHITHS PELICHHS
HOCHT Oosee CyOBEKTHBHBIHN, YeM OOBEKTHBHBIN XapakTep. Ho 3a mocnenHue roabl MpakTHKa MOKA3bIBACT, YTO IPHHS-
THE YIPABJICHUYCCKUX U WHBIX PEIICHUH B chepe SKOHOMHKH TOJIBKO Ha OTMEYEHHOM OCHOBE 4allle Bcero Manodddek-
THUBHO, a TIOPOH Aaxe ommob04Ho. [ToaToMy npuHATHE O0ee 0OBEKTUBHBIX U MATEMAaTHYECKH OOOCHOBAHHBIX PEIICHUH
3a TIOCJIETHHAE TOJIbI CIUTAETCS OO0JIee MPOLYKTUBHBIM.

B nanHO# cTaThe B KauecTBE MaTeMaTHUECKON MOJENH OIPEAEICHHOI (PHMHAHCOBO-3KOHOMHIECKON CHTYaINH
PacCMaTPUBAETCS MIPA C IPUPOJIOH, B KOTOPOH IIPHCYTCTBYIOT [Ba UIPOKa: pasyMHblil urpok A u npupona 17 , xoto-
pas He SBJIAETCS HU NPOTHBHUKOM, HU COIO3HHKOM Hrpoka 4. Ilpupona I7 He neificTByeT 0CO3HAHHO BO BpeJl UTPOKY A
WM, HA000POT, HA TONB3Y, a IPUHUMAET HEONpeIeIEHHBIM 00pa30oM TO MM MHOE COCTOSIHUE, HE Tpecieaysl KOHKpeT-
HOW IEJTH M COBEPIICHHO 0e3pa3iMyHO K pe3yibTaTy Wrpbl. lIpumepamu MpUPOABI MOTYT CIY)KUTh HECTaOMIBHOCTH
SKOHOMHYECKOH CHTyalllH, PhIHOYHAs KOHBIOHKTYpPA, CTaBKa pe(MHAHCUPOBAHUS, YPOBEHb MH(ISINHU, KypC BaJlfOTHI,
CTHXUIHBIE O€ACTBUS U MHOTHE Apyrue GakTopsl. IMEHHO MEXaHM3M HMIPBI C IPUPOJIOH OyIeT MPUMEHEH B 3TOH pabore.

HeonpeneneHHOCTH, COMYTCTBYIOIINE UTPaM C MIPUPOIOH, MOXKHO KIACCH(UIMPOBATH 11O MPU3HAKY UX OTHO-
LIEHUS K ciTyqaifHoCTH. Eciii n3BECTHBI BEPOSTHOCTH COOTBETCTBYIOIIMX COCTOSHUIN NPUPOABI WIIN NIPHUHSTA TUIIOTE3a U
pacIpeseeHH 3THX BEPOSITHOCTEH, K KOTOPBIM JIUIIO OTHOCHUTCS C ITOJHBIM JJOBEPHUEM, TO B TAKHX CIy4asX TOBOPSIT O
«IPUHATUH PELICHUs B YCIOBUIX prcka». Eciay nanHbIe BEpOSTHOCTH HEM3BECTHBI M HET HUKAKOW BO3MOKHOCTH TIOJTY-
YUTh O HUX JOCTOBEPHYIO MH(POPMALIMIO, TO TOBOPST O «IIPUHATHH PEIICHUS B YCIOBHAX HEOIPEIEIEHHOCTH» (TOpOit
TOBOPSAT O «IIPUHATHH PEIICHHUS B YCIOBHIX MOJHON HEOIPEaeeHHOCTH). Ecii jke K M3BECTHBIM BEPOSITHOCTAM COOT-
BETCTBYIOIIMX COCTOSHUI MPUPOIBI U0, IPUHIMAOIIEE pEeIlleHHe, OTHOCUTCSI C HEKOTOPOH J0JIeH OBEpHs, TO TOBO-
PAT O IPUHATHH PEIIeHHUs B YCIOBUIX MOJIyHeonpeaeneHHocT» [§, c. 13]. B nanpHeimem paccMaTpuBaroTCs 3a1a4H,
B KOTOPBIX PEIICHUS IPUHUMAIOTCS B YCIOBHAX MOJIHOW HEOIPEEICHHOCTH.

IIpu BBIOOpE pemieHUH B YCIOBUSX IOJHOW HEONPENENEeHHOCTH HCIOJIB3YIOTCS pa3iINyHble KPUTEPUHU ONTH-
MaJIbHOCTH crpaTteruil. Hambonee pacnpocTpaneHHsle U3 HUX — Kpurepuil Banpaa, CaBuipka, MaKCUMaKCHBIA, MUHH-
MHUHHBIH, KpUTEPHH TeccUMU3Ma-onTiMu3Ma ['ypBuna, a Taxke 0000meHHbIH kpuTepuii ['ypBuLa, BBECHHBIH B pac-
cMmotpenue Jladbckepom JLI. B cratbe [7] OnHako B JaHHOH paboTe Al BEIOOpA ONTUMAIBHBIX CTPATErHi MBI Ipejiia-
raeM HOBBIM KPUTEPUI, ONPEEeNCHHBIN Jalee B ONUCaHUH MaTeMaTUYECKOr O anmnapara.

OO0mas cutyanus Ha peIHKe aBTOCcTpaxoBanus B Poccun

ITo onenkam skcrepToB [9], kpu3uc B chepe aBTOCTPAXOBAHUS CTABUT MO BOTPOC (PMHAHCOBOE COCTOSTHHE U
6maromonyune CTpaxoBIMHKOB. Emie Gompiie cUTyaruro A KOMIAHWK yCyTryOsieT cTarHanus SKOHOMHUKH. B gacTHO-
ctu, Llenrpansusiit bank PO B «O630pe pruHAHCOBOH CTaOMIBHOCTI HOAYEPKUBAET, YTO TEHACHINS POCTA CTPAXOBBIX
BBIIJIAT TIPH 3aMEJICHUH YKOHOMHYECKOTO POCTA, BIIOJIHE BEPOSTHO, MOXKET YXYIIINTh (PUHAHCOBOE MOJIOKEHHE CTpa-
xoBIMKa. OcoOEeHHO 3TO KacaeTcs KOMIIAHHH, CIICHHATHM3UPYIOINXCS Ha OJHOM KOHKPETHOM BHJE CTPaxOBaHUS,
HaTpuMep, Ha CTPaXOBAHNH JKU3HHU MIIM aBTOCTPAXOBAaHUM.

Taxoke LlenTpobank P® cunTaer, yTo HamITydIIne 1Mokazaresi pocTa B KpaTKOCPOYHOW MEPCIIEKTHBE MOKaXET
PBIHOK KpEeIUTOBaHUS (U3MYECKUX JHI. bojee Toro, MIMEHHO «KpeIUTHOE» CTpaxoBaHHE 0OECIIeUNBAET BHICOKHE TEM-
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IIBl POCTa B CTPAaXOBAaHUM JXKU3HU. B cpennecpouHoii ke nepcriexTruBe LleHTpanbHblil 0aHK NPOrHO3UPYET HAJIWYHME Kak
YCUIIMBAIOIIMX, TaK U CACPKUBAIOMNX (PAKTOPOB pa3BUTHS PHIHKA CTPAXOBBIX YCIYT. A IMEHHO, TIOJIOKUTENBHYIO POJIb
CBITPAIOT OMNpEJieNICHHbIE N3MEHEHNS B 3aKOHOAATENbCTBE IO AEATENILHOCTH CTPAXOBOI'O PBIHKA, B TO BpeMs KaK CHHU-
EHHE TEMIIOB POCTA JOXOA0B HACENIEHUS HEMHOTO CAEPIKUT pa3BUTHE.

o muenuto npe3unenTa Beepoccuiickoro coro3a crpaxosiiyko Mrops FOprenca [10], B cpennecpouHoil nepcnek-
TUBE OKOJIO MOJIOBUHBI UTPOKOB MOKUHYT PBIHOK CTpaxoBaHus Poccun. JlefCTBUTENBHO, YXOA C PhIHKA LEJIOr0 psifa CTpa-
XOBIIMKOB MPaKTH4IeCKn Hen3OexkeH. OCHOBHBIMHU NMPHYMHAMH JAHHOTO SIBJICHMS CIY’KaT CIIOKUBIIASICS SKOHOMHYECKAs
CHTYaIWs, a TaKKe HU3Kas IUIATEKECIIOCOOHOCTh 3THX KOMIaHUH. [1o HeopHmatpHBIM qaHHBIM, 13 470 JINIEH3NPOBaHHBIX
CTPaxOBBIX KOMIAHMH MeHee 260 BEeIyT aKTHBHYIO CTPAXOBYIO JEATENBHOCTh. OCTaBIIMECS K€ KOMIIAHHN COCPEAOTOUCHBI
Ha CTPaXxOBaHUH TOJIBKO OFHOTO-ABYX KJIMEHTOB. OTCIOa M Ha3peBaeT BHIBO, YTO 3KOHOMHYECKAsI CUTYyalusl IONPOCTY HE
TIO3BOJIUT UM BECTH YCIICIIHYIO ACATEIFHOCTD B TAKMX YCJIOBHSX, M B 9TOM KPOETCS MOTEHIHAN COKPAIEHHs! pbIHKa. OIHAKO
IOprenc nonaraet, 9To MOCIe OYNUCTKH CTPAaXOBOTo pbiHKa PP HacTymut ero mocreneHHoe passutre. OCHOBHBIE IIATH TS
Pa3BUTHS — NOSIBJICHUE HOBBIX BUIOB CTPAXOBaHUE U YTBEPIKACHHUE PA3INUHBIX HAJIOTOBBIX JIIOT JUI CTPaXOBaHUs XKU3HHU.

21 stBapst 2014 roga ObLIM MPHHSATH HOBBIE MOJIOXKEHUs 3akoHAa «OO0 opraHu3alnyy CTpaxoBoro jaena B POy,
KOTOpBbIE KOHKPETH3UPYIOT 00OCHOBAHHUSA IJI OTKa3a B BBIIUIATE CTPAXOBATENII0 MM BhIroAomnpuobperaremo. Hanpu-
Mep, 3TU MOIMPABKH COJEPKAT HOPMY, KOTOpasi MO3BOJISIET 3aMEHUTh CTPAXOBYIO BBIILIATY IO JIOTOBOPAM CTPAXOBaHUS
HMYyIIeCTBa U (WIM) IPa)K1aHCKOW OTBETCTBEHHOCTH B IpeJiesiaX CTPaXOBOM CyMMBI Ha OpTaHU3AIMI0 PEMOHTA MOBpe-
KIICHHOTO MMYIIECTBa. bosee Toro, HOBbIE MONMPABKU ONPENeNAIOT (GpaHIIU3y 110 JOroBOpy cTpaxoBaHus. PpaHminza
MIPEACTABILIIOT cOOOH Ty 4YacTh yOBITKOB, OINPEAETICHHYIO (hefepabHBIM 3aKOHOM U (MJIM) JIOTOBOPOM CTPaxOBaHMA,
KOTOpasi He IOJUICKUT BO3MEIICHUIO CTPAXOBIIUKOM CTPaxXOBATEI0 MM BHITOAONPHOOPETATEIIO, U YCTAHABINBACTCS
00 B BHJE OINIPEAEICHHOTO MIPOLEHTa OT CTPaXOBOH CYMMBI, OO B (PMKCHPOBAHHOM pa3Mepe.

CorlacHO 3aKOHOAATENBCTBY [2], cTpaxoBble TapU (bl TOIKHBI OBITH aKTyapHO 000CHOBaHEI, @ TPEOOBAHMAM K
WX pacderaMm ycraHaBnmuBaroTcs LleHTpanpabiv bankom. Dxcreptsl «HTephakc-LI3A» cauTaroT, 9T0 HOBBIE TIOJOXKE-
HUS JaI0T BO3MOXHOCTH PEryJsITopaM CTpaxoBoro pbiHka P® GopoThcs ¢ HEOOOCHOBAHHBIM JAEMIHHIOM, MOApa3yMe-
BAaIOLIUM c000i1 poJJaky CTPaXOBBIX IMOJIHCOB 0 UCKYCCTBEHHO 3aHIKEHHBIM IieHaM. Kak mokasbIBaeT NMpakTHKa, He-
00OCHOBaHHBIH JIEMIIMHI YacTO Mpe/BEIaeT YTpaTy JHMIEH3MH KOMIIAHWH, IUTIOC K TOMY K€ pe3epBbl Ha BBIILIATHI
CTpaxoBaTesIsIM U3-3a CJIMIIKOM HM3KHUX IIEH MOJIMCOB NMPAKTHYCCKU HCUE3a0T.

Kpome 3T0ro, nonpaBku yCTaHaBIUBAIOT JONOIHUTEIbHbIE TPEOOBAHUS K JESTENIBHOCTH CTPaXOBBIX areHTOB, CTPAaXo-
BBIX OPOKEPOB, K X B3aMMOOTHOIIEHHSIM CO CTPAaXOBLIMKAMHU, MEHSIOT IIPaBHJIa TIEPECTPaXOBaHMs, COCTPAXOBAHMS U JIULICH3HU-
POBaHUS, KOPPEKTHPYIOT TPEOOBAHM K OOIIECTBAM B3aHMHOTO CTPAXOBAHMS M CTPaxOBBIM OpokepoM. Taroke BBOIATCS HOBBIC
TpeOGOBaHs MO CO3IAHHIO ¥ OPTaHM3AINHN CTPAXOBBIMU KOMITAHWSIMH CITY>KO BHYTPEHHETO Y4€eTa, ayIiTa 1 KOHTPOJLSL.

Yro kacaercs aBTOCTPAXOBIINKOB, TO OHH MOJIYYMIA OTPOMHBIE (10 O(UIMAIBHBIM JJAHHBIM MHOT OMMJIIHAPI-
HBI€) YOBITKH, B CBSI3M C UM OXMIAIOT aHTUKPHU3HUCHBIX Mep oT LleHTpobanka. [ToTepn HEKOTOPHIX KOMIAHUI U3 Hep-
BOI JIECATKH OLIEHUBAIOTCS B CyMMYy OT 1 miupn mo 6 mipx pyoseii! HTepecHO, 4TO Ha pBIHKE aBTOCTpaxoBaHus PO
CIIOKHMJIACh CHUTYalMs, B KOTOPOH MM HEJOBOJBHBI BCE — M CTPAXOBIIWKH, U CTpaxoBaTeld, U perymsitop. K npumepy,
CTPaxOBIIMKH OMACAIOTCS HAJABHUIAFOIIEIOCS CUCTEMHOTO KpU3HMCa, O3TOMY TpeOyroT moBbiimieHus tapudos mo OCA-
I'O; cTtpaxoBaTeny cTanu yame MoAaBaTh UCKU B CYABI, B CBSI3H C YeM YBEJIMYHMBAIOT (PMHAHCOBYIO HArpy3Ky Ha KOMIIa-
HUH; PETYIATOPaM K€ He HPABUTCA yXOJ CTPAXOBIIMKOB M3 NMPOOIEMHBIX PETHOHOB, TO3TOMY PETYIATOPHI MBITAIOTCS
3aHATH B3BEIIEHHYIO MO3UIUIO C YI€TOM apI'yMEHTOB BCEX MPHYACTHBIX CTOPOH.

CTOouT OTMETHTH, YTO INIABHOIN MPHYMHON pe3Koro pocta yosITKOB 3a 2013 roa mpu3HaeTcs pelieHue MIEHyMOB
BepxoBHoro cyna P® B obiactu aBTOCTpaxoBaHus, a uMeHHO [loctanosnenue Ilnenyma BepxoBHoro Cyna Poccuiickoit
Oenepauun ot 28 uronst 2012 1. N 17 r. Mocksa «O paccMOTpeHHH CyJlaMU IPAXKAAHCKUX JIEJ 110 CIIOpaM O 3alIUTe MpaB
notpedureneit» [16, 17]. CormacHo IlocTaHOBNIEHHIO, €CIH CTpaxoBaTelb B Clydae BOSHUKHOBEHHS CTPAXOBOTO CIIydast
HE COTJIaceH C pa3MepoM KOMIICHCALIUH, MpeUIaraeMoi CTPaxoBIIMKOM, TO OH (CTpaxoBaTellb) MOXKET PElIaTh BOIPOCHI
cpa3y B cyzeOHOM mopsizike. Ecin cyz yloBIETBOPHT MCK CTPAaxoBaTels, TO CTPAaxoBasi KOMIIAHKS OyJeT 00s3aHa BhITLIA-
TUTH HE TOJIBKO 3aIPalllMBaeMyl0 CYMMY, HO U JonoHUTENBHO 50 % oT 3T0i cymMmsl. [Tomyuaercs, 4T0O KOMIAHUAM HyX-
HO OBITH TOTOBBIM HE TOJBKO K BO3MO)KHBIM OOJIBIIMM HOTEPSIM B CBSI3M C PELICHHEM Cy[a, HO U eIle MOKPHIBATH JOMOIN-
HUTENBHBIE PACXOBI Ha Cy/eOHBIEe pa3dupaTenbcTBa. DTOW CHTyaIel BOCIIONH30BAINCH aBTOIOPHUCTHI, KOTOPBIE HAYUIH-
JIUCh 3apabaThIBaTh HA 3TOM, MO OI[EHKaM SKCIEPTOB CTPAXOBBIX KOMITAHHH, MITIIHAPB! pyOIIei.

[Ipoananu3upoBaB, CIOKHUBIIYIOCS CHUTYAIMIO, CTPAXOBBIE KOMITAHUH IIBITAIOTCSI CTPOTO OTPAaHWYHMBATH aBTO-
CTpaxoOBaHHE C MEIbI0 MHHUMHU3AINH MOTEPh. TakK, B YOBITOYHBIX PETHOHAX CTAHOBUTCS MPOOIEMaTHYHO CTaTh BIa-
aenbuem noiuca OCATO.

ITo nanupmM Ciyx0bl o ¢puHaHCOBBIM phiHKaM banka Poccuu, nocnie npunstus Boimeynomsinytoro Ilocra-
HOBJIEHUSI YUCIIO CyJeOHBIX pa30MpaTenbeTB B cepe aBTOCTPAXOBAHUSI CTAJIO PACTH PEKOPAHBIMH TEMIIAMH M JIOCTHT -
10 orMeTkH B 600 ThIcsd 3a 2013 roa. [Ipu 3TOoM 00IIee KOJMYECTBO YPEryJIMPOBaHHBIX YOBITKOB 32 3TOT K€ MEPUO]
cocraBmio 6,077 MIH — 3TO 03HauaeT, 4To npuMepHo 10 % Bcex mpouzomenmux cirydaeB ObuM nepenanst B cy. Cro-
UT OTMETUTH, YTO B 3TUX ITOKa3aTeJsiX y4TeHbl JUb KOHGIUKTH B chepe OCAI'O u noGpoBonsHOro aBTokacko. Ho
970 eme He camble Xyamue udpsl. Hanpumep, OCAO «Murocctpax» nmo Kamuarckomy kpato numeno 70 % nepenan-
HBIX B CyJl IPOM3OIMIEIINX CTPAaXoBHIX ciaydaes o moiaucam OCATO.

B npenuayBcTBUE YOBITKOB, C YI€TOM Pe3ybTaTOB CYAEOHBIX pa30HpaTenbCcTB, CTPAXOBAHINHM KOMIIAHUH CTaJIN
peamm3oBbiBaTh B pernoHax nommuckl OCAI'O «c Harpy3koi», o KOTOPOMY CTPaxoBaTeNi0 Mpeiarajioch Takxke Ja00-
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POBOJIBHOE NOCTPaXOBAaHUE OTBETCTBEHHOCTU MIIM CTpaxOBaHME OT HecuacTHOro ciydas. IlapamokcanbHo, HO MiIaTa 3a
TIOJIMC JOTIOJIHUTENILHOTO CTPAaxoBaHUs (TO €CTh 3TOH CaMOW «HArpy3ku») MOXKET OBITh HE TOJBKO COIOCTaBHMa, HO
nopoit u npebiniats neny nonuca OCAIO. IIpu stom nponasusl nosnmcoB OCAI'O Hadanu nepeHoCUTh OQHCH B OT-
JTaJICHHbIE HaCEJIeHHbIE IIYHKTHI, TEM CaMbIM TEPPUTOPHUAIBHO OTAANSAACH OT KIMEHTOB, KOTOpPhle HAXJIBIHYIU B OCTaB-
myecs Ha CBOMX MecTax o(Hchl KOMIaHuH. be3ycioBHO, MOJ00HbIE IEWCTBHS 3HAYUTEIBHO YMEHBIIMIN KaK KOJIMUe-
CTBO KJIMEHTOB, TaK U KOJIMYECTBO NMpOoJaHHbIX yObITouHBIX monucoB OCAI'O. Ho, kak mokasana mpakTHKa, UIMEHHO
TaKHe PEMINTEIbHBIC ICHCTBUS MO3BOJIMIHN IIPEAYCMOTPUTEIBHBIM CTPAXOBIIUKAM MHHUMH3HPOBATH CBOH MOTEPH.

ITo MHEeHHIO 3aMecTUTEN TeHEepaTbHOTO aupekTopa cTpaxoBoi komnaanu «PECO-TapanTtus» Urops Msano-
Ba, POCCUIICKOMY PBIHKY aBTOCTPaXxOBaHM HEOOXOIMMO BMemarTenbcTBO banka Poccnn. B wacTHOCTH, OH Tpemaraet
BBeneHne TapugpHoro xopumopa B OCAI'O ¢ ero pazymHO# HIDKHEW rpanurnei. [IpuMedarensHo, 4TO 3TO MHEHHE pas-
JETSTFOT 3KCIEPTHI U MPEICTABUTENN MHOTHX JPYTHX CTPAaXOBBIX KOMIAHUH.

C nagana 2014 roma mepes cTpaxOBBIMH KOMIIAHMSMH BCTaja €lie oJHa Ipobiema — ociabieHue pyomis mo
OTHOIICHHIO K BEAYIIUM MEKAYHApPOJHBIM BaIIOTaM, YTO IPUBEIIO K YAOPOKAHUIO aBTOMOOWIEH, UMIIOPTHBIX 3amya-
CTeH M pacXoJHBIX MaTepHaoB B cpeaHeM Ha 10 %. [lng npuMepa MOKHO pacCMOTPETh 3aKIIOUEHHBII JOroBOp aBTO-
CTpaxoBaHHsI, B KOTOPOM YKa3aHa ero CTOMMOCTh M paccuutaH tapud. [locie aToro kypc py0is 1o OTHOLICHUIO K IpY-
THM BaJIFOTaM MEHSETCA, CTOMMOCTh UMIIOPTHBIX 3aI¥acTei M PeMOHTHBIX yCIyr B pyOisx pacrteT. Iloatomy 3Hauu-
TeJIbHOE TMajieHue Kypca pyOJisi 0 OTHOIIEHHIO K MUPOBBIM BAJIIOTaM SIBJISIETCS JIMIIb JTOTIOJHUTEIBHBIM (DaKTOPOM po-
cTa YOBITOUHOCTH B chepe aBTOCTPAaXOBaHHUs. DKCIEPThI MOJNAraloT, YTO Tapu(bl Ha aBTOKACKO MO/ JABJICHHEM JIMIIIb
3TOro (hakTopa MOTYT BBIPACTH B KPaTKOCPOUYHOH nepcnextuse HA 5-10 %, a ecii y4ecTs COBOKYITHOCTh BCEX IPHUHH,
TO TapH( A psiia UMIIOPTHBIX MAIIUH MOXET OCTHTatTh 25 %.

Biusinue penieHuii cy10B Ha KpU3uc

3a mocnenHUE /Ba rofa MpPEeACTaBUTEIHN BEAYIINX CTPAXOBBIX KOMIIAHUHA BBIPA3HIM CBOE OECIIOKOMCTBO TEM,
YTO KPHU3UC C CETMEHTA aBTOCTPAXOBAHUS MOXET MEPEKHHYTHCS HAa BECh CTPaxoBoil peiHOK PD u craTth cucremarnye-
CKHM, YTO MOXET IIPUBECTH K psiAy OAHKPOTCTB KOMIAHHUIl. BOJIBIIMHCTBO CTPaxOBIIMKOB IOJAraeT, YTO OCHOBHBIM
«KaTaJM3aToOPOM» B Pa3BUTUH HETaTUBHBIX MPOLIECCOB SIBISIETCS MO3ULMS CY/I0B, pa3dupaloluX cropsl B cdepe aBTo-
ctpaxoBanus (a umeHHO, B chepe OCAT'O u aBTOKacko). Kak cooOIiaeT nmpe3suaeHT CTpaxoBoit kommanuu «OpaHTay»
[Metp KoBanbuescku [9], B psine peruoHoB 10 60 % criopoB 1o yObITKaM OKa3bIBAIOTCS B CyJax, MUHYsI IIPH 3TOM CTpa-
xoBinuKka. Ho emie Oosiee meyanbHBIM ISl CTPAaXxOBBIX KOMNAHUH ocraercst TOT (akt, 4yro 10 90 % cropoB B JaHHBIX
pEerrnoHax 3aBepIIAOTCs HE B IOJIb3Y CTPAXOBIIHKA.

Jnst cpaBHEHUS, 10711 IEPEJaHHBIX B CyZ CIIOPOB B €BPOINEHCKUX cTpaHax cocTasisieT MeHee 1 % ot obmiero
yucna yosITKOB. bojnee Toro, AMMTENBFHOCTE caMoro mporecca CyaeOHOro pa3OMpaTenbeTBa B €BPONEHCKUX CTpaHaX
MOXET 3aHMMAaTh JI0 T0Ja, B TO BpeMs Kak B Poccuu Best mporiefypa MoKeT 3aHUMaTh napy Heneins. Ilerp KoBanmbues-
CKH TIOYEPKHUBALT, YTO KOMITAHUH IONIPOCTY HE MOTYT y4acTBOBATh BO BCEX 3aCEIaHMUIX CYHOB, IIO3TOMY ITOPOH CTpa-
XOBIIMKH Y3HAIOT O PELICHUH CyAa M yOBITKaX JIMIIb ITOCIIE CIUCAHUS CPEACTB CO CUETOB.

Kak n3BecTHO, B Ciydae y/IOBJIETBOPEHUS MCKa CTpaxoBaTelel CTPaxoBIIMK 00513aH BBILIATUTH HE TOJIBKO 3a-
SIBJICHHYIO CyMMY YOBITKa, HO ¥ 50 % cBepX 3TO¥ CyMMBI B BHJIE HAIOKEHHOTO MmTpada. ITO Jano MOUYBY IJIs pa3BUTHS
U MPOIBETAaHUs aBTOIOPHUCTOB. Cxema JIeficTBHS aBTOIOPUCTOB JOCTATOYHO IIPOCTA U HHTEPECHA — OHH Pa3MEIAIoTCs Yy
LIEHTPOB yPETYJINPOBAHUS YOBITKOB CTPAaxOBbIX KoMnaHui. Korjga cTtpaxoBareiay NpUXOIAT B CTPaXOBYI0 KOMIIAHUIO B
pesynstate ATII, aBTOIOPHCTHI MpeqiaraloT He3aMeAIUTEIbHO NePEeKyNUTh MO JOTOBOPY IIECCHH 00s3aTEIBCTBO IMO-
crpagasuiero B JITII. JlaHHBIN HOTOBOP IECCUH JOCTATOYHO OBICTPO OCYILIECTBISAETCS B MICHMEHHOH (opMe, a paccuu-
THIBAIOTCS ABTOIOPHUCTHI C KIMEHTaMHU MPSAMO Ha YNHUIlEe HATMYHBIMU. Bce 3TO He MPOTHBOPEUHT 3aKOHOAATENBCTRY, IMO-
ckoibKy B Ctathe 960 «Ilepexop mpaB Ha 3aCTpaxOBaHHOE MMYILECTBO K Apyromy Jmuy» I'paxxaanckoro kogekca Pd
IIPeAyCMOTpPEHa JITaHHAs BO3MOKHOCTh. OCHOBHasI 3a/1auya aBTOIOPHCTOB — IepeaTh JF000i 1eHOH YOBITOK B Cy/ M MO-
cTaparbcs NOIy4YuTh Te camble 50 % oT cyMMBI TpeOOBaHMS B BU/E HAJIOKEHHOTO mTpada. bonee Toro, aBTOIOpUCTHI
He o0pammaioTces B Cy/1 He TOJIBKO II0 TEKYIIHUM JieJlaM, HO U IO YOBITKaM IPOIUIBIX JIET.

K coxxaneHuio cTpaxoBIIUKOB, Cy/bl PYKOBOJICTBYIOTCS B OCHOBHOM OOIIMMH TTOJIOKEHUSIMU 3aKOHOB. Perre-
HUS CYZOB ITOPOH TPYAHO MOAJAIOTCS 3/IPaBOIi JIOTHKE — HATIPHIMEP, CTPAXOBIIMKOB 00S3BIBAIOT HA aBTOMOOMIIAX JIecs-
TUJIETHEH JABHOCTH B3aMEH CTaporo O6ammepa OIUIaTHTh YCTAHOBKY HOBOTO. IIpn 3TOM HEO0OXOIMMO KOMIIEHCHPOBAThH
CTPaxoBaTeI0 YTPaTy TOBAPHOI CTOMMOCTH M TOT CaMbIi IpeciaoByThIH mrpad B 50 %.

[TosToMy B CBOIO 3aIINTy CTPaXxOBIIMKHA 0CO00 BBLAETSIOT HOpMEI I'pakmanckoro kojekca P® (crates 48
«CtpaxoBaHue»). B gacTHOCTH, B HEM CKa3aHO, YTO CTPAXOBbIC BHIILIATHI NPEAHA3HAYCHBI JIUIIb JJIS BOCCTAHOBIICHHS
CTOMMOCTH UMYIIECTBA ¥ HE MOTYT CITY’KUTh HCTOYHHKOB oboramenus. Onnako Bepxosusrit cyn PO nopoit npuamMa-
€T pellleHHs, NPaKTUIEeCKU NpoTHBOpedane HopMaM ['paxxganckoro kogekca. K mpumepy, BepxoBHslil cya mpemo-
XKMJI CUMTATh IIATHBIM JIEJIO, €CJIM OB 3asIBJICH YOBITOK 110 YTOHY aBTOMOOMIISI C OCTaBJICHHBIMHU B HEM JIOKYMEHTaMHU
n xroyamu. O4eBHHO, YTO caMoOil OOBIAEHHOM CXEMOI MOIIEHHMYECTBAa CTaHET MpoJiaka JaHHOTO aBTOMOOHIIS B
JlaJIbHUE PETHOHBI, a 3aTE€M 3asBJICHHE B CTPAXOBYIO KOMIIAHHIO 00 yroHe TPAaHCIIOPTHOTO cpeicTBa. TeM cambIM, Tak
Ha3bIBacMasi BOCCTAHABJIMBAIOIIAS CTOMMOCTh MMYILECTBA BBIILUIATA (PAaKTHUECKH CTAHET JOMOJHHUTENIBHOM MPUOBUIBIO
MOIIIEHHUKOB, KOTOPBIE IIPU TaKOW CXeMe MOTYT OpraHHU30BaTh OM3HEC ¢ peHTabesbHOCThI0 TouTH 200 %.

HecomHeHHO, CTpaxoBIIMKN 00ECIIOKOSHBI CIIOXKUBIICHCS CHUTyannei, MO3TOMY OHH OCHOBATEIBLHO PaCIINps-
10T CBOM CITy>KO0bI Oe3omacHocTr. K mpumepy, 1o JaHHBIM CTpaxoBoi KoMmaHuu «PocroccTpaxy», B X0/1€ MPOBEPKH Cy-
NeOHBIX pemeHnid B o1HOW u3 peciryOnnk P® Obuto BBISIBIEHO 23 MOANENBHBIX CYA€OHBIX PEIICHHS, CyMMapHas BBI-
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IUIaTa 1Mo KOTOpPBIM cocTaBmia 1,2 mMuH. pyOneil. JlaHHbIe MoKas3aTeny JIMIIb JAl0T CTUMYJ OCTaJIbHBIM CTPaXOBIIMKAM
YCUIINBATh CBOU CIIY>KOBbI 0€30IacCHOCTH M IPOBEPKU Ha MOIICHHUYECTBO. B HacTosIiee BpeMsl CTalu TIIATENbHO Mpo-
BEPATH MPUYACTHOCTH aBTOIOPHCTOB, «HE3aBUCHMBIX OLICHIIHKOBY» U coTpyAHNKOB ['IBJ]J] Ha BO3MOKHOCTH OpTraHHU30-
BaHHOM IPECTYITHOCTH.

B cBsi3u co croXKHMBIIEHCS CUTyallMel HEKOTOpbIe KOMITaHWHU pa3pabaThIBalOT CIELUaIbHbIE CHCTEMBI, KOTO-
pBIe B pe3ysbTaTe IPOBEPKU BBIIAIOT PEIICHHE 0 HEOOX0MMOCTH TIPOBEPKH 3asIBIICHHOTO yOBITKA Ha CIy4ail MOTEHIIHU-
aJIbHOTO MOIICHHHYECTBAa. VIMEHHO Ienecoo0pa3sHOCTh M 3KOHOMHYECKasi 0OOCHOBAHHOCTh BHEAPEHUS TAaKUX CHCTEM
OyzmeT paccMOTpeHa B JaHHOMH pabore.

CTaTHCTHKA CTPaX0BOro pbiika P@®

Io odurnmansapM HaHHEIM [12-15], COBOKYIHBINM YCTaBHBIA KallUTall POCCHHCKHAX CTPAaXOBBIX KOMITAHUH Ha
31 mexabps 2013 rox cocrasun 210,6 mapx py6useit, uro Ha 6,3 % Gonpine orHocuTensHO 2012 roxa. Yueno cTpaxos-
IIMKOB C YCTaBHBIM KamuTajoM Oojee 1 mupn pyonei Ha xorer] 2013 roga gocturio 35 KOMITaHUE — Ha 2 CTpaxOBBIE
KOMIIaHWW OoJjiblle, yeM B Hayaje rojga. TeM He MeHee, 3a MOCIeTHHE ToJbl HAOJIIONAETCS OTYETIMBAs TEHICHIMS
YMEHBIIICHUS KOJUYECTBA CTPAaXOBIIMKOB. Tak, Ha koHell 2013 roma B eIMHOM TOCYJIapCTBEHHOM PEECTpe CYOBEKTOB
CTPaxoBOro jena OblI0 3aperucTpupoBano 432 cTpaxoBIyKa — 3T0 Ha 7,9 % MeHbIle, 4eM Ha Havyajo roja.
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Puc. 2. Junamuka uucnennocmu cmpaxoswix komnanut, 2006-2013 ze.

Ha pucynkax 1 u 2 HarjsiiHO TIpeJICTaBIIeHbI IMarpaMMBbl BBIIICYITOMSHYTHIX JaHHbBIX. VICTOUHHKAMU CITYKUJIN
nanHble Cinyx0b1 banka Poccnu 1o (pMHAHCOBBIM PBIHKAM.

Jlupepom kak mo cOopy mpemMui, Tak U O KOJTMUYECTBY JAEHCTBYIOIIMX CTPAXOBIIMKOB cTanma MockBa — Ha ee
JIOJIIO TIPHIIJIOCH NOYTH HOJIOBMHA BCeW cOOpaHHOM mMpeMuu M OoJiblnasi 4acTh JAEHCTBYIONIMX CTPAaXOBIIMKOB (IyTb
6onee 60 %). B Tabmuue 1 npusenensl Ton-5 pernono P® mno cbopy npemuii (B Tabiuie Takke MPUBEAECHBI JaHHBIC
T10 BBIIUIATaM M 110 KOJIMYECTBY JEHCTBYIOIINX CTPAXOBIIUKOB).

Tabruya 1
TOII-10 cyobexToB PD no coopy npemuii u Boimaat 3a 2013 roa
Ne n/n Cy6vexm P® Ipemuu, man. Hons, % Buinnamer, min. Yposenw Kon-60 oeii-
pyoneii pybnei evinnam, % | cmeyrougux CK,
2013e.
1 r. Mocksa 444 506 49,1 192 735 43,4 263
2 r. Cankr-Iletepbypr 61 636 6,8 35122 57,0 147
3 TroMeHckast 00J1acTh 25541 2,8 13917 545 128
4 MockoBckast 00J1acTh 21 450 2,4 9 267 43,2 115
5 CBepuToBCcKast 00J1aCTh 20 906 2,3 10 298 49,3 115
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Bceero 3a 2013 roz 6su10 3akitoueHo 6osee 139,6 mutH goroBopoB crpaxoBanus (31o Ha 0,1 % Oosbiue, yem 3a
2012 rox). 90 % n3 HUX OBUIM 3aKITIOYEHBI ¢ (PU3UUSCKUMU JIMIaMu, a octaiunecs 10 % MpUIIIOCh Ha IOPUIMYECKUX
nun. KonnuecTBo ke aeicTBOBaBIINX 10roBopoB cocTaBmio 103,4 maH mtyk. CtpaxoBelie Beimiatel 3a 2013 roay oue-
nuBatorcst B 420,77 mapa pyoneit (Ha 13 % Oonpiie, yem B npenpiaymiem roxay). Taxke B 2013 rogy Obiio 3asBiIeHO
24,2 MIIH CTPaxOBBIX CIy4aeB M yperyaupoBaHo 24,3 MIIH, 4TO MpEeBbIIIaeT aHaJOrM4YHbIN Moka3arens 3a 2012 rox Ha
18 % u 20 % cootBercTBeHHO. KoamnuecTBO 0TKa30B B CTpaxoBOil BeIIIaTe CHU3MIOCH Ha 14 % 1o cpaBHeHH:o ¢ 2012
rogoM u cocrasuiao 319,594 teic.

ITo cpemanm BemmuuHam 3a 2013 rox B menom mo PO priHOK MMeEeT cilenyromue MoKa3aTeIn: CPEeaHss CTOH-
MOCTB OJTHOTO CTPaxOBOTO moimca — 6,5 TeIc. pyOuelt, cpexnss Beimiata — 17,3 teic. pyOuneii. CTOUT OTMETHTB, 9TO 110
cpaBHeHUIO ¢ 2012 T010M CpenHss CTOMMOCTD YBENINYMIach Ha 12 %, a BOT cpeHsIs BBIIUIATa CHU3MWIIACh Ha 5 %.

3a 2013 rox cTpaxoBIIMKH COOpany Mo BceM BHAaM cTpaxoBaHust 904,9 mupn pyOielt CTpaXxoBBIX MIPEMUH, 9TO
Ha 11 % OGonbme, yem npensiaymuit rox 2012 rox. Ha nomro 50 xpymHEHIINX CTPaxoBIIUKOB MPUILIOCH odTH 87 %
CTPaxoOBBIX MPEeMUi (KpoMe 00513aTeIbHOT0 MEUIUHCKOTO CTPaXOBaHUs), a yeJIbHBIH BEC BBIILIAT COCTaBWI o4TH 90
%. Bonbliie BCcero 3akIIFOUSHHBIX JIOTOBOPOB U COOpaHHOW MPEMHHU 0Ka3ajoch y KoMnanuu «PocroccTpax», a B TPOHKY
taoke Bonu «COI'A3» n «MHrocerpax». Ho HeoOxoanmo 3aMeTHTbh, 4To 1Mo cpaBHeHHIO ¢ 2012 rogom TeMIisl npu-
pocTa pbIHKa CTpaxOBaHUS CHU3WJINCH OYTH B 2 pa3a — mpupoct 3a 2012 rox cocrasun ax 21 %. B nenom nepsas ne-
CsITKa KOMITAaHUH-TIMJIEPOB 110 cO0Opy CTpaxoBbIX Mpemuii 3a 2013 rox npencrasieHa B TaduLe 2.

Tabauya 2
TOII-5 no coopy crpaxoBbix npemuii (kpome OMC) 3a 2013 rox

Ne HaumenoBanue opra- Ipemun, Man Hons, % Koux-Bo 3aki1. Beinaarsi, Yperya. crpax.
n/n HU3ALNHU pyo. JIOTOBOPOB, MJIH pyO. cJIy4au, mrT.
IIT.
HUTOI'O no Pd: 904 864 100.0 139 574 405 420769 24 284 533
1 POCT'OCCTPAX 99 793 11.0 26 372 807 47123 1 364 802
2 COT’'A3 84773 9.4 1709 921 38793 542 115
3 MHI'OCCTPAX 66 619 7.4 6 094 043 45130 6 924 698
4 PECO-TAPAHTUA 57 441 6.3 6 951 525 33624 2933 389
5 COI'JTACHE 41775 4.6 4098 206 25792 716 123
HUTOI'O no 50-xe 783 235 86.6 115 933 403 376 777 20 816 415

Tak xak naHHas paboTa NOCBsIIEHA chepe aBTOCTPaxOBaHMsI, TO ECTECTBEHHO OBbLIO ObI MPUBECTHU JIaHHBIE OT-
JIEIEHO TI0 CTPaxOBaHUIO MMYIecTBa. B nanHom cektope 3a 2013 rox Benu neATelbHOCTh 277 CTPaXOBBIX KOMIIAHHA,
KOTOpBIe cyMMapHO coOpanu 393,82 mupx pybiei cTpaxoBeIX npeMuil, a BeIiaTel coctaswin 201,73 mupn pybaeit. B
CTPYKTYpE CeKTopa OojblIast yacTh HPUIIIACh Ha aBTOKAcko — 53,9 %, B CBSI3M ¢ 4eM PacCMOTPUM OTAEIBHO CEKTOp
aBTOKACKO.

B cexrope ctpaxoBaHHMsA aBTOKacko ObIIO 3ajeiicTBoBaHO 217 xommanui, kotopsie 3a 2013 rox cobpamu
212,31 mappa pyOrei mpeMuid M0 aBTOKACKO, BBITUIATHB IpU ToM 155,78 mupna pyOneir. [laHHBIe MOKa3aTeNd BBIIIEC
npouutorogHux u¢p Ha 8,2 % u 23,7 % coorBercTBeHHO. CpeqHsisa npeMus 1o moicy cocrasuia 43,0 Teic. pyOiei, a
cpenHsis Bblata — 47,5 Teic. pyOnei. JlumepoM B cekTope aBTOKacKo cTana cTpaxoBast kommanus «VHroccrpax», a
JUIUPYIOIIAs MsATepKa KOMIIAHUH B JTAHHOM CEKTOpE Mpe/ICTaBiIeHa B Ta0uie 3.

Tabauya 3
TOII-5 no crpaxoBaHuio aBTokacko 3a 2013 rox
Ne | HaumeHoBaHHe OpraHmusa- IMpemun, Hons, % Koa-Bo 3aku. Boinaarsi, Ypery.
n/n 10000 2013, JIOTOBOPOB, 2013, cTpax. ciy-
MJIH pyo0. 2013, wr. MJIH pyo0. 4yam, IT.
HUTOT'O no P®: 212 307 100.0 4932119 155 797 3281528
1 MHI'OCCTPAX 33199 15.6 663 853 25 647 629 682
2 PECO-TAPAHTH 26 587 12.5 503 886 18 062 406 980
3 COI'JIACHUE 21917 10.3 532 429 16 494 352 210
4 POCI'OCCTPAX 20 344 9.6 541 115 12992 253 857
5 BCK 12014 5.7 261 307 8 366 162 035
HUTOI'O no 50-xe 205 371 96.7 4618 392 151 635 3189 681

Eme oxna BakHeWIIast COCTaBIAIONIAsT PHIHKA aBTOCTPAXOBAaHUS — CTPAaXOBAaHHE OTBETCTBEHHOCTH, KOTOPOE
MOIpa3IeNIAeTCsl Ha CEKTOPHI T0OPOBOIBFHOTO M 0053aTEIFHOTO CTPAXOBAaHUS TPAKIAHCKON OTBETCTBEHHOCTH BIIaJENb-
[IeB aBTOTPAaHCTIOPTHHIX cpeAcTB. [To crpaxoBanuio JJCAT'O Benu nesTebHOCTH OKOJIO 38 % BCEX 3aperHCTpUpOBaH-
HBIX cTpaxoBIHKKOB. 3a 2013 rox yaamochk cobpats 7,68 mupa pyOnei cTpaxoBbIX mpeMuid — Ha 5,2 % BbIIIIe, YeM B
2012 rogy. CymMMapHble BBIIJIATHl COCTABWIIM TOpsiaka 4 mipx pyOunei, uro mourn Ha 60 % Gosble MPOIIIOroTHUX
pe3ynbTatoB. Pazmep cpemneit BeimaTel coctaBmi 106,4 TeIC. pyOuei 3a qoroBop — moutd Ha 40 % Oosblie mokasate-
neit 2012 roxa. Jons eertuiat mo mporosopam JCAT'O ¢ ¢pusnueckumu mnamu coctaBuia 82,2 %, IOPUIUYSCKIMA —
17,8 %. Takum 00pa3oM, ypOBEHb BBIIIIAT YCTAaHOBMWIICS HAa oTMeTKe 52,1 %, uro Ha 21,7 % Oomblle ypOBHS BBIIUIAT 32
2012 rox. B tabmuie 4 mpeacraBiaeHb KOMOaHUU-TAAEPH 10 goroBopam JCATO.
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Tabauya 4
TOII-5 no ICAI'O 3a 2013 roa
Ne n/m HaumenoBanue opranusa- IIpemuu, Joas, % Kon-Bo 3aku1. Bbiniarel, Ypery..
107071 2013, ToIC. JA0Tr0BOPOB, 2013, ThIC. cTpax. ciy-

pyo. 2013, . pyo. 4yaM, IIT.
HUTOI'O no Pd: 7675346 100.0 5576 740 4 000 078 37603
1 PECO-TAPAHTUA 1133293 14.8 865 671 429 410 5779
2 HNHI'OCCTPAX 1105 322 144 458 817 571379 4 609
3 POCI'OCCTPAX 836 762 10.9 546 587 869 846 6 959
4 OPI'O PYCh 744 339 9.7 404 187 105 132 1355
5 AJIbOACTPAXOBAHUE 586 973 7.6 425572 180 436 1389
HUTOI'O no 25-ke 7344 275 95.7 5 304 463 3794017 34 304

Yenyru mo OCAT'O npenoctasisid 98 ¢cTpaxoBHIMKOB, a 3a 2013 rox uM ymanocs codpate 134,3 mupna pyo-
neit npemuit — Ha 10,3 % Gonbiue, yem B 2012 roxy. B To ke BpeMs BBITUIATHI 38 PACCMATPUBAEMBIHN IEPHO]] COCTABHIIN
77,4 mapn pyOmneit — 1o Ha 21 % Gompmie, uem B 2012 rogy. CpenHsas BeIIUIATA O YPETyIHMPOBAHHBIM CTPAXOBBIM CIIy-
qasM coctaBmia 27,7 ThIC. pyOieH, Ipu 3TOM YpOBEHb BBINJIAT CIOXKWICS HA ypoBHE 57,6 %. JIugepamu mo OCAI'O

sBisitoTest komnanuu «Pocrocerpax», «PECO-T"apantusi» u « Hrocctpax».

Tabnuya 5
TOII-S mo OCATI'O 3a 2013 rox
Ne | HaumeHOBaHHE OpraHM3aLMH Ipemun, Joas, % KoJi-Bo 3aku1. Boimiarsl, 2013, Ypery..
n/n 2013, ThIC. J0roBOpoB, 2013, ThIC. pyO. CTP. cIyyau,
pYo. IIT. 2013, wT.
HUTOI'O no P®: 134 248 054 100.0 42 325 034 77374 829 2795319
1 POCI'OCCTPAX 34 618 585 25.8 12 064 961 22 048 531 801 284
2 PECO-TAPAHTHUA 12 405 960 9.2 3386 796 6 288 430 215 947
3 NHI'OCCTPAX 9680 239 7.2 2331019 7214 422 260 628
4 CTPAXOBAJ I'PYIIIA MCK 8574 341 6.4 3072619 6 477 255 241 807
5 BCK 8311673 6.2 2 567 695 4 402 042 161 617
HUTOI'O no 50-xe 131 401 793 97.9 41 434 590 76 074 104 2752184

CorynacHO IpPOTrHO3aM aHAJIUTUKOB KommaHuu «Pocrocctpax», nmo 2020 roga cTpaxoBOW PHIHOK BBIPACTET
MIPAaKTHYECKN BABOE, IPH 3TOM CTPAXOBaHHUE 3a CUET HACENCHHUS B 001IeM o0beMe cOOpoB cocTaBUT mopsika 55 % (310
MIPUMEPHO Ha 2 MPOICHTHBIX IyHKTA BhIe, yem 3a 2013 rox). [To cparenmto ¢ 2013 romom, 3a 2020 rox mporHo3upy-
eTCsl POCT 3HAYUTENbHBIA POCT npeMuil. OCOOEHHO B 3TOH CTATHCTHKE BBIIEIMIOCH CTPAXOBaHHUE XHM3HU (IIPOTHO3 PO-
cta B 3,8 pa3a) U cTpaxoBaHHE IO HECUACTHBIM CiIydasiM M Oose3HsM (B 2,7 pasa). Kpome Toro, nmporHosupyercst poct
0 aBTOKacko B 1,9 pasa, mo orHeBoMy cTpaxosanuto B 1,6 paza, mo OCAI'O u ICAT'O B 1,7 u 2 pa3za COOTBETCTBEHHO,
a 1o J00POBOJILHOMY MEAUIIMHCKOMY CTpaxoBaHuio B 1,8 pas.

ITocTaHoBKa 3agaun

Kax Obu10 OTMEUEHO paHee, CTpaxoBble KOMIIAHUH KpaiiHe 00eCIIOKOSHBI CUTYaluel ¢ CyAeOHbIMU pa30upaTtesib-
crBamu. HeoyHO3Ha4HbIE CyleOHbIE pelleHHs, Pa3BUBAIOIINICS OM3HEC aBTOIOPUCTOB, MPOLBETAHWE MOIICHHUYECKUX
cXeM B cepe CTpaxoBaHM, YBEIMUCHUE OPraHM30BAaHHOM MPECTYITHOCTH JAIOT MOBOJ KOMIAHUSAM 33yMaThCsl O CaMO-
3amure. be3ycnoBHO, paHbIlle KOMIIAHWY TIPUMEHSUTH ONPEIeTIeHHBIE MEPhI JUIs IPOBEPKH 3asBICHHBIX YOBITKOB HA MPH-
CYTCTBHE BO3MOXHOTO MOIIEeHHHYecTBa. Ho TeHAeHImM pocTta MOIIEHHUYECTBA M HE3AIUILIEHHOCTH CTPAXOBIIUKOB CTa-
BAT 33/1a4y pa3paboTKH OoJee KECTKUX M ISHCTBEHHBIX Mep II0 MPOBEPKE CBOMX KIMEHTOB M 3aCTPaXOBAHHBIX OOBEKTOB.

Kak n3BecTHO, MHOTHE KOMITAaHHN Pa3padaThIBAIOT ONpPEEICHHBIE CXEMBI M CHCTEMBI ISl 3THX neseil. B gact-
HoctH, B OCAO «MHroccTpax» HamaxuBaercss pabora BHyTpeHHe# Cuctemsr [IpotuBoneiicTBuss MOIICHHHYECTBY —
CIIM. [lanHas cuctema IpeAcTaBiseT co0oi crenualbHy0 IporpaMMy, B KOTOPYIO MOJIh30BaTEIb BBOJUT HEOOXOIH-
MBI€ JIaHHBIE TT0 CTPAXYIOIMEMYCsl 00BEKTy, KIHEHTY WM 3asBICHHOMY YOBITKY. Pe3ympTaT paboThl mporpaMMsl — CO-
obmeHne 0 HeoOX0AMMOCTH 0oJiee TIIATeNbHON U IETATHON MMPOBEPKH CTPAXOBOTO OOBEKTa, CTPAXOBATENsl MIIH 3asIB-
JIeHHOTO yOBbITKa. /laHHAas Mojenb ObUTa MPOTECTUPOBAHA HA PEATbHBIX JIAHHBIX 10 BCEM YOBITKaM B cdepe aBTOoCTpa-
xoBaHus (aBToKacko 1 OCAI'O) 3a 2013 roz.

O4eBHIHO, YTO KOMIIAHWH HPUXOAWUTCS BBIACIATH CPEICTBA HA COJAEp)KaHHE, OOHOBJICHHE M TEXHHYECKYIO
MOJIJIEPIKKY CUCTEMBI. DTH CYMMBI HE TOJILKO BEJIMKH CaMH 110 cebe, HO M MOTYT CKa3aThCsl Ha MPHOBUIN CTPAaXOBILHKA B
cllyyae YeCTHBIX YOBITKOB — €CIIH IOJIaBJIsitoee OOJIBITMHCTBO IPOBEPEHHBIX YOBITKOB HE MMEET CIIE0B MOIICHHUYE-
CTBa, TO KOMITaHUS JIUIIb TPATUT HEMAJbIE CyMMBI Ha COJEPKAHUE JAaHHOM MPOrpaMMBl.

[TosTOMy 1enb mpakTHYECKOW 4acTH pabOTHI COCTOMUT JIMOO B MOATBEPXKAECHUH HEOOXOIMMOCTH HMCIOJIB30Ba-
nust mporpamMmsel CIIM, 6o ero orBepxkeHnH. MaTteMaTHuecKHi anmapar, UCIoIb3yeMbIi I BbIOOpa ONTHMaIbHOM
CTpaTeruu CTPAaxoBIIMKaA, MPEJCTaBIISIOMNI cO00H MUIpy C NMPHUPOJOI C onpenessieMbIM KpUTEpUeM ONTHMAaIbHOCTH,
MTOJTHOCTBIO ONHCAH B cleayromeM paszaene. OtMeTnM, uTo B pabote [3] ammapaT UTpsl ¢ IPUPOAOH, B KOTOPOH ONTH-
MaJIbHOCTb CTpaTeruil onpezensuiach kpurepuem ['epmeiipa-I'ypBuiia, HCIOIB30BAJICSA B aHAJIU3E 3aJ]a4d CTPAXOBaHUS
KOCMHYECKHX PHUCKOB.
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Jlnana3oHHbIH KPUTEPUi ONTHMAJbLHOCTH YHCTBIX CTPATernii OTHOCHTEIBHO BBIMTPbIIEH

PaCCManI/IBaeTCﬂ cieayromas urpa ¢ HpHpOL[Oﬁ. HyCTI: Yy Urpoka A “MeeTcs MHOKECTBO YHCTBIX CTpaTeFI/Iﬁ

5% =1A,....A.}, a npupona IT MokeT NPUHMMATH OJHO U3 CBOMX COCTOSHUH n3 MHoxkectBadSy = {Iy.... I} Torna
MaTpHIla BEIMTPEIIIEi Hrpoka A 3amaercs Tabmurei 7.
Tabnuya 6
MaTpuua BeIMIPbILIECH
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Taxkum o0pazoM, B HTpe UMEETCS MaTpHIa pasMepa MxN. I onpenesleHHOCTH NPEeAnoaaraeTcs, YT0 BEKTOp
BEPOSITHOCTEN COCTOSIHMI IPUPOIBI 3apaHee HEN3BECTEH, TO €CTh MPUHIMAIOIIEE PEIICHUE JINIO HAXOANUTCSA B YCIOBH-
SIX TIOJTHOW HEOTIPEIETICHHOCTH.

Kak u3BecTHO [8], cymecTByeT MHOTO KPUTEPHEB, 10 KOTOPBIM B CIOXKMBIICHCS CUTyallud MOKHO BBIOpATh
ONTHUMANBHYIO CTpaTeruio urpoka 4. I[loHadamy TakoBBIMH CIyXWIH KpuTepuu Bambna, CaBumka, MakKCHMaKCHBIH,
MUHHMUHHBII ¥ JIpyrue. Bckope MosSBHIMCh U KOMOWHHPOBAaHHBIE KPUTEPHHU, CPEIH KOTOPBIX OTMETUM KPHUTEPHUU
I'ypBuna, Xomxa-Jlemanna, ['epmeiiepa n 0600menHbIi kputepuid ['ypuna. OcTaHoBHMCS NOApoOHEee Ha MOCHe-
HCM U3 HHUX.

CornacHo 00001IEHHOMY KpuTepuio ['ypBHlla Ha OCHOBaHMM 33/IaHHOW IIATEKHON MaTpuipbl GopMHUPYETCs
pamXHpOBaHHAs MaTPHLA, B KOTOPOI BBIMTPHIILU B KaXKJOH CTPOKE PacIoJiararoTcsi B MOpsiike HeyObIBaHUs (TO eCTh
BBIMIPBIIIH PAHKUPYIOTCA MO PaHTaM BBIMTpbIIIeH). 3aTeM 3aatoTcs kodddurmentst 4;.j = 1.2, ... 7, Xapakrepusy-

IOlINE OICHKY UTPOKa A TOTO, YTO MPH BHIOOPE MM JIF0O00H M3 YMCTHIX CTPATETHil OH MOJYYUT BBIMIPHILI j-TO PAHTa.
CyIecTBYIOT METOIBI [, 6] MareMaTHKO-(pOPMaTH30BAHHOTO BRIYHCICHUS STHX KO3 QuIreHToB. B ciyyae ke cyOn-
EKTHUBHOT'O 3aJIaHUsI 3THX K03()(HUIIUSHTOB JIUIIO, IPUHUMAIOIIEE PEIICHHE, CTATKHBACTCS C TSHKEION 3a1auei.

Bpsin it urpok A ¢ JIETKOCTBIO ONPESIIUT YMCIOBBIC OICHKH HACTYIUICHHS BBIUTPHIIICH KOHKPETHOTO PAHTa,
TeM 0oJiee, YTO BBIMTPBIIIM OJHOTO M TOT'O JKE paHra MOTYT 3HAYUTEIBHO OTIUYATHCS JAPYT OT Apyra. B CBs3u ¢ 3TUM
HaM TpejcTaBisieTcss Oosee JIETKOM 3ajadedl Jula, NMPUHUMAIOLIETO pEeLICHHe, JaTh YHCIOBYIO XapaKTEePUCTHUKY
HACTYIUICHHS HE BBIMTPHIIIEH j-rO paHra, a BRIMTPHIIIEH, MOMABIINX B OJIUH U3 MPOMEXYTKOB, HA KOTOPbIe pa30uBaeTCs
OTPE30K OT HAMMEHBIIIETO 10 HAUOOIIBIIETrO BBIUTPHIIIA MATPHIIBI UTPHL.

OnuiieM JeTanpHO MpeaiaraeMblil MOJIX0/] K PEIICHUIO UTPBI C MPHUPOJIOH B JaHHOM ciiydae. B marpuiie BbI-

I/Il"pBILHeﬁ (Ta6n1/1ua 7) HaxoJum MUHHMAaJIbHBIN n MaKCHUMAaJIbHBII OJICMCHTREI: E = f‘;h;?‘l Il‘ghgl ﬂ-[_i' n
igm 1=j=n
= . E-E
E = 1%'][353; EEEJCF ﬂ-[_i' . Ilaﬂee, HCIOJIB3Yys YUCIIO N COCTOSIHUU IpUupoabl, BBIYUCIAEM NJIMHY h= n Kaxgoro us3 n npo-
11sjEn :

mexytkoB: [B + (0 — 10 B +1h),I=12,..,n—1, [E+ (n —1)JhE +nh]. CocraBnsem Marpuily, KOTOPYIO Ha30-

BEM JIMaNa30HHOM:

Tabauya 7
Juana3oHHasi MATPpULA BhIMTPbILIE

Dj [B.BE+H) [B+ h.B + 2h) [B +i(n— 1)k B + nh]
=[B-hBFE

Ai [ 1

4

Am Vins Vina Vinn

Trae
v = Z g;.i =12..ml=12..n
JENg
=1,

. E{; efl.2...nkiag; e[B+U-DhB+I)LI=12..
e elt.z.nbiay e[B+(n —1DnB+nh)}i=n

Ecm npu HekoTopoit ctpaterun A B KaKoi-HuOYy1b | -it nmanason [B + (I —1)h, B +1h) ne nonanaer uu

B
OJIHOTI'0O BbIMIDbBILIA, TO 6y,Z[CM CYUTaTh, YTO ¥y =0.
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Jlaniee HIly, TPMHMMAIOIIEMY PENIEHHE, TIPEACTOMT MoA06path N CyOBEKTHBHBIX UHCIOBHIX OLNEHOK A i

J=1,2,...,N, HacTyIJIeHUs TOTO MJIM HHOTO JIMATIA30Ha BBIMTPBILIEH, YIOBIETBOPSAIONIMX YCIOBHAM

n
‘l_l E ':I-'_I = 1_.2_. lll.lﬂ.lzﬂj': 1.

i=t

Juana3oHHBIM ~ BBIUTDBINI-KPUTEPHEM  ONTHMAJIBHOCTH  YMCTBIX  cTpaTerul ¢  koadduuuentamu
A;20j=12,...nE0 4; = 1 wm DF(1,,...,1,)-KpUTepPHEM ONTHMAILHOCTH UNCTBIX CTPATETHil, HA30BEM KpHTe-
puii, 110 KOTOPOMY:

TNoka3arenem >pHeKTUBHOCTH uCTOl cTpateruu A; unn DF (4,,..., 1,)-noka3zarenem > PeKTHBHOCTH YUCTOI
CTpaTeruu A;, CYUTACTCS YHCIO

DF Ay dn) = By vl raei = 1o,m;

LleHO# UrpBl B UMCTBIX cTpaTerusx, Wik DF (1,...., 1)} IEHOI UIPBI B YHCTBIX CTPATETHAX, HA3BIBAETCS MaK-
CHMalbHBII NOKa3aTenb 3Q(OEKTUBHOCTH IO JAHHOMY KPUTEPUIO:

n

1 5
Dy dp) = max DF(A,,....4,) = max A
5a : 1gism ; 1gism L 4

i=t

B
ij*

Crpaterus Ay ABNSETCS ONTHMAIBLHONW BO MHOXECTBE YMCTBIX cTpateruit, umu D (A4,...,1,) — onTumManbHOI
BO MHOXKECTBE UHCTBIX CTPATETHH, €CiU ee IoKa3aTelb 3((PEKTUBHOCTH II0 JAaHHOMY KPHTEPHIO PAaBEH LICHE UIPHI (TO
ecTb NoKa3aTelb 3(Q(HEKTUBHOCTH JaHHOHU CTPATErHy [0 JUANa30HHOMY KPUTEPHIO MaKCUMaseH):

F 1] B 2
A € GC]D[D Mgl TOrga W Toasko Toraa, korga DF (A,.....4,) = max DF(Ay,... . Ay) = DS'E,_.{A,_, s g,
IS A

ey 0 D7 (g il ) . c .
rae (570 **J — MHOYECTBO CTpATEruii, ONTUMANBLHBIX BO MHOKECTBE O~ UHCTBIX CTPATErUiA.

MartemaTudeckas gopmaauzanus 3a1a41 U cO0p JAHHBIX

B xauectBe urpoka 4- cyObeKTa, IPUHUMAIOIIETO PEIICHHs, BRICTYIIAET HEeKasi CTpaxoBasi KOMIIaHUs, KOTopas
BEZIET aKTHBHYIO AEATEILHOCTh B chepe aBTOCTpaxoBaHus. Kak ObIJIO OTMEUEHO paHee, CTPaXOBIIMKH CTapatoTcst 60-
POThCS ¢ aBTOMOOMIIBHBIMU MOIIIEHHUKaMH, YTO CTABUT 33734y ONpeAeICHUS MaKCUMaIIbHO 3(h(EKTHBHOM CTpaTETHH C
TOYKH 3pEHHSI MUHUMHU3AIMN YOBITKOB. B cBA3M ¢ 3THM npearonaraeTcs, 4To y CTPaxOBIIMKA €CTh TP YHCTHIE CTpaTe-
T'UH, KOTOPBIE MOKHO 0003HAYUTh KaK Ay, Az, Az.

Crpaterust 4; HpeAIoNaraer, 9To CTPaXOBIIUK HE MPOBOIUT HUKAKHX [OIOJHUTEIbHBIX IPOBEPOK H IIOJHO-
CTBIO JIOBEPSIETCA Ha 3aKIIOYCHHS OLCHIIUKOB. DTO M03BOJIAET KOMIIAHUM HE OCYIIECTBIATh HUKAKUX JOTIOTHUTEIBHBIX
Pacxo/ioB Ha paccliieIoBaHUE KIMEHTa M MPOM3OMIE/IIETo JeJla Ha CIydail MOTeHINAaIbHOTO MOIIEHHHYECTBA, HO MpH
9TOM CTPaxXOBIIMK OyJIeT BBIHYX/ICH 3aIUIATUTh CYMMBI 110 BCEM HPOU3O0IIEIINM yOBITKaM.

Crpaterust A; 03Ha4aeT, 9TO CTPAxoBasi KOMIIAHKS IIPOBEPSIET MPOU3OIMICAIINE YOBITKH Ha CIydail BO3MOXHO-
IO MOIIEHHWYECTBA 4epe3 BHyTpeHHo0 nporpammy CIIM. C onHOH CTOPOHBI, 3TO IO3BOJHT CTPAXOBIIUKY CIKOHO-
MUTH B BHJly OTKa3a 110 BBIIUIATaM 110 MOIIEHHUYECKHM CTPaXOBBIM CIIy4asM, HO, C APYTOil CTOPOHBI, KOMITAaHUH TIPH-
JIeTCsI BBIJIENISITh HEMAJIbIE CPEJICTBA HA CO/EPXKAaHUE W OOHOBJIEHHE AaHHOI cucteMbl. [Ipennonaraercs, 4To cymmap-
HBIE TOJIOBBIE 3aTpaThl Ha paboTy nporpammer CIIM cocraBmsroT 50 MitH pyo.

Kpome 1ByX BBIIIEONMCAHHBIX CTPATEINI MOXHO PACCMOTPETH €llle HECKOJIBKO ajlbTepHATUBHEIX. B naHHOI paboTe
XOTeJIoch Obl MPOaHAIM3UPOBATh TAKYIO CTPATErHio, KoTopas B Poccuu emme He Mcnosnb3yeTcs, HO IpH 3TOM HabMpaeT 000-
POTHI B 3apyOeKHBIX CTpaHaX. A UMEHHO, pedub HJIeT 00 NCIIOIh30BAHMH YCIYT ayTCOPCHHTOBBIX KOMITAHHH ISl IPOBEPKH
KJIMEHTOB Ha MOMEHT 3aKJIIOUEHHS I0TOBOpA M YOBITKOB HA MOMEHT MX BO3HHKHOBeHHS. Cxema paboTsl JaHHOH KOMIAHHH
JoctatogHo mpocta. CTPaXxOBIIMKH 3aKITIOYAIOT JIOTOBOP C ayTCOPCHHIOBON KOMITAaHMEH O TPEOCTaBICHUH €10 HEOOXOIH-
MBIX yCIyT. | TaBHOE MPEMMYIIIECTBO IS CTPAXOBIIMKA — HAJIWYMe OONBINNX 0a3 JaHHBIX O KIMEHTaX, MMYIIECTBE U TaK
nanee. [TompasymeBaercsi, 4TO yCIyraMu ayTCOPCUHTOBOM KOMITAHUH TIOJIb3YETCSl HA OJIMH CTPAXOBIIIUK, IO3TOMY 0a3bl JIaH-
HBIX TaKMX KOMITAHUH MOTYT CO/Iep KaTh Kyza Oourbie HHGOOPMAIIMH, He)KEJTM BHYTPEHHNE 0a3bI CTPAaXOBBIX KOMITAHHH.

Bonee Toro, ayrcopcMHroBoil KOMIIaHMU BBITOJJHO JOCKOHAIIBHO MPOBEPHUTH BCEX KIMEHTOB M BCE CTPAaXOBHIE
CJIydan Ha BO3MOKHOE MOILIEHHHYECTBO, TAaK KaK OT 3TOTO 3aBUCHUT MX NPUOBUIB. {11 3apyOeKHBIX ayTCOPCHHIOBBIX KOM-
TIAHUH XapaKTepHBI CIIEAYIONINE OTHOIICHHUS CO CTPAXOBBIMU KOMITAHUSIMU — CTPAXOBIIMK IUIATHT ONpeeIeHHY0 (QHKCH-
POBaHHYIO IUIATy 3a MPEAOCTaBIEHHbIE YCIYTU IUTIOC HEKHH TPOLEHT (WM HEKyIo (PMKCHPOBAHHYIO CyMMY) 3a Kask10e
JIONOJIHUTENBHOE HallleHHOe MoleHHuuecTBo. [Ipeanonaraercs, 4To B cpeJHEM ayTCOPCUHIOBasi KOMIIAHMS BBISBISET
OoJIblIIe MOIIEHHHYECKHUX cXeM, Heskenu nporpamma CIIM, Ha 15 %, HO Ipy 3TOM M pacXo/ibl Ha YCIIyTH TAKOH KOMITAHUU
B /IBa pa3a BBIIIE, YeM HCIIOIb30BaHNE BHYTPSHHHUX MPOTPaMM, U cocTaBisieT mpuMepHo 100 miH py6. B rox.
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Iycte crparerus Az moapasymeBaer coOOM HCIIOIb30BAHUE CTPAXOBIIUKOM ayTCOPCHHIOBO# KoMmanuu. Co-
CTOSTHHS TIPUPO/BI, OUYEBUIHO, HE U3MEHATCA, a MAaTPHUIA BBHIMIPHIMICH ¢ YI€TOM HOBOW CTpPAaTETHH IMPHOOPETET clery-
rortwii BuA (cM. Tabmuiry 16).

BTopsIM HTpOKOM — MPUPOJIOH, ABIAETCS HEKOTOPAsi COBOKYITHOCTh BO3MOJKHBIX NMPOUCHIECTBHN ¢ 0OBEKTOM
CTpaxoBaHMsl, B KAUECTBE KOTOPOTO B JJAHHOM Cilydae OyIyT paccMaTpHBaThCs TPaHCIOPTHBIE cpencTBa. C TpaHCIIOPT-
HBIMU CPEACTBAMH MOKET CIYYUThCS CIIeyIolee:

[T, — He MPOM3OIILIO HUKAKUX HPOKMCILIECTBHIA;

II; — Bpen >ku3HH, 3MOPOBBIO HIIM MMYLIECTBY APYTHX JIHI[ (TO €CTh Ipa)KOaHCKas OTBETCTBEHHOCTH IEPe
JIPYTUMH JIHIAMH);

[I; — momy4eHsI MOBPEIKICHHS B PE3YIBTATE ACUCTBHI KUBOTHBIX;

[, — mpoucCIIeCTBYS B CBA3H C MOBPEKICHAEM OTCKOUYHBIIMMH HIIH YIABIINMHE IIPEAMETAMH;

IT; — moBpexeHus B pe3ybTaTe JOPOKHO-TPAHCIIOPTHOTO TIPOUCUIECTBH;

I1; — yacTiuHas ruGENH TPAHCIIOPTHOTO CPEICTBA B CBSI3H C IIOXKAPOM, CTHXUUHBIME OEICTBUSMHY;

I1; — HecuacTHBII ciy4ail (HampUMep, CMEPTbh, MOCTOSHHAS WITH JUTUTEIIbHAS YTPaTa TPYAOCIOCOOHOCTH);

[I; — moBpexaeHus B pe3ysIbTaTe MPOTHBOIPABHBIX ACHCTBHII TPETHHX JIHL;

[l — yrou, xuieHne aBTOMOOUIIS.

Bce HeoOXxoauMbIe JaHHBIE JUIS COCTAaBICHUSI MaTPUIBI UTPBI U JaJbHEHIINX pacueToB ObLIM B3STHI U3 00IIEH
0a3bl TaHHBIX poccuiickoii crpaxoBoil kommanuu OCAO «MHroccTpax». Jlist 3TOro ObUIH MPOBEPEHBI BCE 3asBICHHbIC
U MpoBepeHHble YObITKH (cTpaxoBble ciydan) 3a 2013 roa. [lomydeHHble pe3yabTaThl B BUIE HEOOXOJMMOM MaTpPHUIIbI
UTPBI IIpeACTaBIeHbI B Tabmue 13. 3HaueHus! B TAOIULIBI OKPYTIICHBI 0 IECATHIX JO0JICH.

Tabauya 8
MaTtpuua uMrpbl, MJIH pyo0.
i m, I, I, I, Mg Mg n; Mg M,
Ai
4y 0 -5687,2 -8,4 -2080,2 -9822 -106,8 -5 -853,7 -431,4
4, -50 -5615,9 -58,2 -1990,3 -9677,2 -139,7 -50 -816,2 -416,6
Aq -100 -5460,8 -149,4 -1791,7 -8325,6 -218,8 -142,5 -793,8 -451,1

Pewenue nocmasnennoit 3a0auu c ROMOULbIO MamemamuuecKkozo annapama

st peliieHus MOCTABJICHHON 3a/auu OYAET MPUMEHSThCS JHANAa30HHBI KPHUTEPU ONTHMAIBHOCTH YHUCTBHIX
CTpareruii OTHOCUTENILHO BBIMTPBIIICH, OMMCAHHBIA B OJHOMMEHHOM maparpade NaHHO# paboThl. YacTHBIM pelieHHeM
3a7a49u OyET CITYKHUTh IBYX3JEMEHTHOE MHOXKECTBO, COCTOSIIIEE U3 KOHKPETHOMN ONTUMAIbHOW CTPATETHH M [ICHBI UTPBI.

CHavana He0OXOAMMO TPaHC(POPMHUPOBAThH MEPBOHAUATIBHYIO MATPHUILY BhIMTpHIIeii (Tabauma 13) B HeoOXo-
JUMYIO JHANa30HHYI0 MaTPHUIY BBIATPHINICH. B mepByro odepeah, HEOOXOAUMO OTHICKATh MAaKCHMAJbHbBIH W MHHH-
MaJIbHbIH 3JIEMEHTHI IEPBOHAYAIILHOM MaTPHILB! U JJIMHY HHTepBaa h:

E = min min a; = —982Z;
= izismisjsa
E = max max a;; = O
igism igjsn ¢
E—B 0-—(—9822)
h = = = 10913,

n a

Torna orpesok [B, B]paszo6sercs na cnenyromue nuanasoms:

D, =[-9822; —8730,7),D, = [-8730,7; —7639,4), D, = [-7639,4; —6548),
D, = [-6548; —5456,7), D; = [-5456,7; —4365,4), D, = [—4365,4,; —3274),
D, = [-3274,; —2182,7), D, = [-2182,7; —1091,3),D, = [-1091,3,; 0].

CocraBuM Mana3oHHYIO MaTPHUILY BEIMTPBIIICH:

Tabauya 9
Jmana3zonHasi MaTpUIa BHIMIPbIIIEi, MJIH PYo.
D; D, D, D, D, D, D, D, Dy D,
Ai
A4 -9822 0 0 -5687,2 0 0 0 -2080,2 -1405,3
A, -9677,2 0 0 -5615,9 0 0 0 -1990,3 -1530,7
Aq 0 -8325,6 0 -5460,8 0 0 0 -1791,7 -1855,6
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Crenyromuii mar — onpeenenue kodpduuuenTon 4, 0003Ha4aOMMX CyObEKTHBHbIE OLEHKH JIUIA, MPUHH-

MaIOIIETr0 PEIICHIE OTHOCUTEIIBEHO BEPOSATHOCTH HACTYIUICHUS j-TOr0 AWana3oHa BEIUIPHILICH. Pacpeneierne qaHHbIX
KOd(PHUIHNEHTOB 3aaeTcst Tabmumei 15.

Tabauya 10
Kospduuuents! 4 1nana3onHoil MATPHIbI BHIMT P
D; D, D, D, D, Dy D D, Dy Dy
.»lj- 0,0001 0,0034 | 0,1102 0,1909 0,3908 | 0,1706 | 0,0911 0,0308 0,0121

Teneps HE0OXOAUMO HaWTH MOKa3aTeld 3POEKTUBHOCTH, IIEHY UIPhl U ONTUMAIBHYIO cTpareruto. [lokaszare-
11 3 PEKTUBHOCTH YHCTHIX CTpATeTHH Ay, Az, A7 paBHBL:

n
DF(Ay.dy) = Z A = —1167.7;
i=t

mn
B _ o .
DF(Ag i dy) = Z Al = —1152,9;
j=t1
mn
B _ Bo_
DF(Ay,dy) = Z Ajvg; = —1148 4.
i=t

L[eHa HI'PBI IPCACTABIISACT c000i MaKCcUMaJIbHOE 3HAUCHHE!

DE (A4, Ap) = maxDF (Ay,.., Ay) = max{—1167,7, —1152,9, —1148,4} = —1148.,4,
i3 i 1123 i

IMosygaercs, 9To cTpaTerus Az, Mokasareib 3GPEeKTUBHOCTH KOTOPOH COBITAAET C LEHOW MIPBL, SIBISCTCS OIl-
TUMaILHOU 1711 UrpoKa. YacTHOE pelIeHre Urphbl MPEACTABIsIeT cO00M IBYX3IEMEHTHOE MHOKECTBO {Az; —1148,4}.
Takum 00pa3oM, HCIOJIL30BAHNE Ay TCOPCHHIOBON KOMIAaHUH (IIPU TAaHHBIX YCIIOBUIX) sBJsIeTCS elle Oonee 3 peKkTuB-
HBIM PEIICHUEM, HEXKEeNIH UCTI0Nb30BaHie BHyTpeHHel Cucremsl IIpoTuBo6opcTBa MomEeHHHYECTBY.

3akaiouyeHue

B nannoii paboTe ObUI paCCMOTPEH HOBBIM MaTeMaTHUECKUN ammapar, a BMECTe C TEM U HOBBIM TOIXOJ K BbI-
SIBICHUIO ONTHMAJBHBIX CTPATerHil B Urpax ¢ mpupomoil. CIoKHOCTh OLEHUBAHUS CYOBEKTHBHOTO MHEHMS HUTPOKA O
HACTYIUICHHsI PaHTOB BBIMTPHINIEi B 06001eHHOM KpuTepun ['ypBHIIa CiIy)KniIa OCHOBOH AJIS BBIBEJICHHUS HOBOTO KPH-
Tepusi. CTPaxOBIIHKY MPOIIE OLUEHNUTH HE PAHT BBIMTPHIIIA, & CaAM BBIUTPHIII — IMEHHO Ha 3TOM CY)KAEHHH OBLI ITOCTPO-
€H HOBBII KpUTEpHil.

CrpaxoBble KOMIIAaHUHM, KaK 3TO OBUIO OTMEYEHO B JAaHHOHW paboTe, CHILHO CTPagaroT OT JIECHCTBHH aBTOMO-
OMIBHBIX MOLIEHHUKOB. CHTyanusi ycyryOisercs Mo3HIiel Cy/l0B, KOTOpbIe B OOJNbIIEH CTENeHH HaXOJsITCs Ha CTO-
pone knueHToB. bonee Toro, pemenue mieHyMmoB BepxosHoro cyna P B obnactu aBrocTpaxoBanus, a umeHHo Ilocra-
HosneHue Ilnenyma BepxosHoro Cyna Poccuiickoit deneparmu ot 28 mrons 2012 r. N 17 r. Mocksa «O paccmoTtpe-
HUH CyaMU TPKAAHCKUX JIeJI TI0 CIIOpaM O 3allUTe MpaB MOTPeOUTENe» ellle CUIIbHEE «3arOHAeT CTPaXOBIIHKOB B
THUCKI.

B cBs3u ¢ 3TUM CTPaxOBIIMKH HAYMHAIOT aKTUBHYIO KaMIaHUIO TI0 00phOe ¢ MOIIEHHUYECTBOM, KOTOPOE TaK
CHJIBHO Pa3BHUTO B aBTOCTpaxoBaHUH. Kak ObLI0 BBIBeeHO B paboTe, MCIONB30BaHIE BHYTpEeHHeH nporpammsel Cucre-
MeI [IpotuBoGopcTBa MomenHn4ecTBy 3a 2013 rox mokasano yAOBIETBOPUTEIBHBIE PE3yIbTaThl, a IPUMEHIEMBINH Ma-
TEMaTHYECKHUH armapar IoATBEPAMII [eJIECO00Pa3HOCTh UCIIOJIb30BAHMSI CTPAXOBIINKOM JaHHOW CHCTEMBI.

OnHaKo XOTeNoCh OBl MOAYEPKHYTh, YTO MCHOJIB30BAHUE CTPAXOBIIMKAMH YCIIYT ayTCOPCHHIOBBIX KOMITaHUH
B cepe OOpbrOBI ¢ MOIICHHUYECTBOM HMMENIO ObI KyJaa OoJiee HMOJIOKUTEIbHBIE pe3ysbTaThl. Bo-TIepBBIX, CTpaxoBble
KOMITaHUU OYJyT YBEPEHBI B IOJHOI MPOBEPKE CBOMX KIMEHTOB M YOBITKOB, BO-BTODPBIX, ayTCOPCHHIOBBIE KOMITAHUN
OynyT uMeTh OoJble BO3SMOKHOCTEH AJIsI BBISBJIEHHUS MOIICHHUKOB B BHAY HAJIMUUSl OTPOMHON COOCTBEHHOW 0a3bl
JaHHBIX. M, KOHEYHO e, 3TO JAOTOJHHUTENbHbIE paboure MecTa, KOTOPbIE MOXKET 3aHSTh HAaceJICHHUE.

B 3akmrodeHue aBTop xoten Obl BBIPAa3UTh OyarogapHocTh nmpodeccopy JIL.I. JlaGckepy 3a oOCyxkneHne Momy-
YEHHBIX PE3yJIbTaTOB M MOJIE3HBIE 3aMEYaHNUS.
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Abstract. The aim of costs minimization of Ingosstrakh insurance company is considered. The solution is made
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COIIMAJNBHBIA KOHTEKCT: AJATITALIMSI MOJIOJEXKHA HA PBIHKE TPY 1A

A.T. MeprenbaeBa, 3aBenyronmii kapeapoit « IKOHOMUUECKAsT TEOPHSI»
IOxH0-Kazaxcranckuii rocyjapcTBeHHBIH yHUBepcuTeT uM. M. Ayesosa (LLsmvkenT), Kazaxcran

Annomayus. Huoekc ycmotiuueoeo pazeumus — 5mMo 6bICOKUL YPOBEHb COUUANbHOU 3aWUmbl HACENEHUS.
Ipamomuas coyuanbHas NOIUMUKA NO3BOJISLEH 2PANCOAHAM OCYUECMEIMb 00A20CPOYHOE NIAHUPOBAHUE 8 JICU3HIL
Coyuanvras 3auwuma HacereHust s8Isemcsi OOHOU U3 8ANCHETIMUUX COCMABHBIX Yacmeti npogodumoii ¢ Kazaxcmane co-
YUATLHOU ROTUMUKY. 30 200bl 0Opemenus: He3a8UCUMOCHIL Mbl HAOII00AeM PA3HYIO CIENneHb YUACmus 20Cy0apcmed 6
opeanuzayul  COYuaIbHOU 3awumel Haceienus. B Odanmoitl cmamve paccmompenvl npobnemvi  COYUANbHO-
IKOHOMUUECKOU a0anmayus MOL00eHCU HA pbiHKe mpyod. YKazvleaemcs Ha 20Cy0apcmeennble Mepbl, npeonpuHumae-
Mble 05l YAYYUEHUS] COYUATLHO-IKOHOMUYECKO20 NON0dCeHUs. Moaooexcu. HMccnedoean medlcoyHapoOHblil Onbim no
bopwvbe ¢ monodedicnou bespabomuyeil U CMUMYIUPOBAHUIO MOJOOEIHCHO20 NPeOnpuUHUMamenbcmed. M3aoicenvt 0CHo6-
Hble HaYyUHble NOOX00bL K UYUEHUIO MOL00EAHCU KAK OMOENbHOU COYUATbHO-0eMOZpAPUYECcKOTl 2PYNnbl.

Knrouesuvie cnosa: pvinok mpyoa, MoL00exCh, 3aHAMOCHb, A0anmayust, pegopma.

AnmanTarysi COBpeMEHHON MOJIOJICKH Ha PhIHKE TPYZAa, MPECTaBIAIOMAs OO0 Mpomecc ee akTHBHOTO IPH-
CHOCOOJICHUS K ONpPENEeICHHBIM MaTepPHAIbHBIM YCIOBUSAM U KyJIbTYpPHBIM IIEHHOCTSIM PBIHKA TPY[a, €r0 TPeOOBaHUIM
1 HOPMaM, SBJISIETCS CBOETO POJA IIOKAa3aTeNIeM CIOKUBIIEHCS pUCKOTCHHON CUTYaIlMH B Ka3aXCTAHCKOM OOIIECTBE.

B Hameii pecyOamke Ayt peaan3anuy MOJIOJICKHBIX IPOIpaMM BBITIOTHACTCS Ps MEPOTIPHATHH, Kak «Moo-
JIe)KHasl TpaKTUKa», TocyJapcTBeHHas nporpamma «3aHsaTocTh-2020%», «Jlopoknas kapra-2020». HecmoTps Ha 31H
MEpOIPHUATHS, SKOHOMHUYECKast ¥ MOJIMTHYECKas cpeaa coBpeMenHoro Kazaxcrana BocrpuHumaetcst 6e3paboTHOM Mo-
JIOAEKBIO IPEUMYIIIECTBEHHO KaK cpejia ee OTYY)KJCHUS OT IPOU3BOJICTBEHHON AEATEIHHOCTH U OOLIECTBEHHOM KHU3HU.
3TO NEXHUT B OCHOBE MAaCCOBOTO COIMAJIBHOTO MXKAMBEHYECTBA, MOJUTUIECKOTO SKCTPEMU3Ma U MPECTYMHOCTH CPeIH
6e3paboTHO# Monoaexku [6]. Cutyarust 0e3pabOTHIBEI OKa3bIBACT pa3pyllaroliee, TPAaBMHUPYIOIICe BO3ACHCTBHE Ha
TICUXHMKY MOJIOJIOTO YeJIOBEKA, BHI3BIBAET COCTOSIHUE (DPYCTPAIMH, arpecCHu, BeJIeT K MOTepe CMBICIOB 00IIECTBEHHOM
aKkTHBHOCTH. CaMOCTOSATENBHO MIPEOJONETh 3TY CUTYyallio OOJBIIMHCTBO M3 MOJIOAEKH HE B COCTOSHHH, OHH HYXJa-
I0TCSI B TIOMOIIM CHENNAIBHO OPTraHN30BaHHOW CHCTEMBI COLIMAIBHBIX CITYXKO HIIH IICHTPOB.

Ceronnst nepen KazaxcTaHOM CTOSIT Ba)KHBIC 3aJ1auHl 110 3aKPETICHUIO U PA3BUTHIO CYIIECTBYIOMNX yCIIEXOB B
COLMAIBHONW MOJICPHU3AINN, HOBOH MHIYCTPHAIN3AIMN CTPAHBI, IEPEX0ie YKOHOMUYECKOTO Pa3BUTHS PecITyONInKy Ha
WHHOBALMOHHBIE PEIIbChl, MHTCHCU()UKAIIMN HHTErPallMOHHBIX MPOLeccoB. Bee 3TH 3a1aun ocyniecTBUMBI TOJIBKO TIPH
HaJIMYUH TaTPUOTHYHOH, (PU3HMUECKH M MOPAJIbHO 3/J0POBOH, CIIOCOOHOH K CO3MJaHMUIO, yBEPEHHOH B cebe, KpeaTHBHOM,
TPYAOIIOOMBON M aKTUBHOW MOJIOJEKHU. B 3TO# CBSA3M MPHOPUTETHOHN 3a7aueil rocyAapcTBa CTAHOBUTCS pPEIIEHHE MPOo-
6JIeM COIMAIbHO-YKOHOMHYECKOW aJanTanui MOJOAEKH K KaueCTBEHHO HOBOW CHTYAIIUH.

CoBpeMeHHas CHUTyalMs, XapaKTepHU3ylollas MOJO0XKEHHE Ka3aXCTaHCKOM MOJIOIEKHM Ha pPBIHKE TpyJda B IO-
CJIeTHHUE TOJIBI, SIBISAETCS JOCTATOYHO CI0KHOM, €CTh ONpeeNICHHbIC TEHACHIINH K yXyAmeHuo. [IoBbImmaeTcst ypoBeHb
0e3paboTHIIBI CPETIU MOJIOACIKH, PETUCTPUPYEMO# U CKPBITOM. [IpUTOM, YTO BO3MOKHOCTH MOJIOJIBIX JIFOCH OrpaHuye-
HBI B CHITy UX 00JIee HU3KOH KOHKYPEHTOCIIOCOOHOCTH 110 CPABHEHUIO C JPYTUMH KaTErOPUSIMHU HACEJICHUS.

HeobxoaumocTs aHann3a IMOJIOKEHUS Ka3aXCTAHCKONW MOJIOJIEKH HA PBIHKE TPY/A ONPENENeTCs] IBYMS BaX-
HeWmmMmu (akTopamu. Bo-TiepBbIX, MOJIOBIE JIIOJM COCTABISIIOT OKOJIO TPETH OT BCETO TPYNOCIIOCOOHOTO HACEICHUS
Kazaxcrana. Bo-BTOpbIX, MOJI0/1€Kb — OyayIliee cTpaHbl, OT X JEATeIbHOCTH 3aBUCHT TIOcieytomiee passurue [1].

Mornonexs cocTaBiisieT MPUMEPHO TPEeTh Bcero HaceneHus Kazaxcrana. A TOTOMY CerojmHs rocyaapcTBO
MIPEANIPUHIMAET PsIJI Mep MO 00ecIeueHHI0 MOJOABIX JfoZel padoToil. Kak ObUTO ykazaHO Ha MpoIIeNIIeM HeJaBHO
BBIE3/IHOM 3aCEJaHUN COBETa MO MOJIOJIEKHON MOJIUTHKE NpH Tpe3uaenTe Pecnybmuku Ka3axcran, Ha Havasio Tekylue-
ro roga u3 40 Teicsy 0e3paboTHBIX IpakJaH B Bo3pacTe oT 16 mo 29 yieT, oOpaTUBIIMXCS B OpPTaHbl 3aHATOCTH, Oojee
16,6 TBICSYN ymanock TpyaoycTpouTs. [louTn monoBuHy n3 HUX (7,3 THIC. YETIOBEK) COCTABISET CENBCKAs MOJIOAEKD.
Jlo xoHIIa 3TOT0 TOja Mo mporpamMme «MoJoexHasi PAKTUKAY TUIAHUPYETCS OXBATUTh J0 20 THICSY MOJOJBIX JIFOJICH.
Ha 51y 1ienu B pecyOauKaHCKOM OrO/KETe MPeayCMOTPEHO mouTH 2,8 MiIpa TeHre. Takxke O0bIIyIo JIENTY B MPOLECC
TPYAOYCTPOICTBA MOJIOBIX CHEIHATNCTOB BHOCUT Mporpamma «C TUIUIOMOM — B CEIIO».

Cpenu pa3BUTHIX CTPaH MHpa HauOoJIee BRICOKHI YPOBEHb MOJIOICKHOU Oe3padotuis (15-24 rona, mo uroram
2014 rona) 3apeructpupoBat B ['pernn (55,3 %), Ucnanuum (53,2 %), Utanuu (35,3 %), [lopryramuu (37,7 %), ®pan-
un (23,8).

B Kazaxcrane no utoram 2014 rona ypoBeHs MosnoaexHoi 6e3paborunsl (15-28 ner) cocrasun 5,5 %. Camo-
3aHATOCTB B 3TOH BO3pacTHOH rpyrmme coctasisteT 30 % oT 001ero yncia S3KOHOMHYECKH aKTHBHON MOJIOJIEHKH.

OO1mensBecTHO, YTO 10/ O6e3paboTHBEIMU B KasaxcraHe MOHMMAIOTCS TOJNBKO T€ TpaxJaHe, KOTOpbIe 3aperu-
CTPHPOBAHHI B IIEHTPE 3aHATOCTH B COOTBETCTBYIONIEM CTaTyce. 3HAUYNTENbHAS OIS TPakIaH, He UMEIONNX (hopMalIb-
HOW 3aHATOCTH W MOJIYYAIOUIUX JOXOJ B HATYypaJbHOM BBIPQXXCHUH, BKIIFOYAIOTCS B CTATUCTHKY B Ka4eCTBE CaMO3aHS-
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TBHIX. Bblllecka3aHHOE TaeT OCHOBAaHUS IOJIaraTh, YTO peajibHBI YPOBEHb MOJIOAEKHOW 0e3paboTHIbI 3HAYUTEILHO
BhIIE 5 %.

CyIIeCTBEHHBIM YCIIOBUEM YCIICITHOCTH MEp 110 00ECIIEYEHHIO 3aHATOCTH MOJIOJICKH SIBJISIETCS N3yYeHUE TPH-
yuH ux Oe3paboruusl. [lo pesynbrataMm nccienoBaHul, NpoBeAeHHbIX OpraHuzanuell YKOHOMHYECKOTO COTPYAHUYE-
ctBa u passutus (OICP), cpenu cTpaH-4JICeHOB 3TOM OpraHu3alnuy, cpean 0e3paboTHON MOJIONEKH OBLIM BBISBICHBI
JIBE OCHOBHBIE I'PYIIIBI IPAXK/JaH, Pa3IMyHbIX 110 MPUYHHAM 0e3paOOoTHIIBL:

— MOJIOAEXKb C HU3KUM ypoBHeM TpynoBoil uarerpamuu (20-30 % oT Beeit 6e3pabOTHON MOJIOASKH B CTpa-
Hax-wieHax OOCP). Ora rpymnma rpaxxaan umeet GopmaabHOe 00pa3oBaHMe, OIHAKO, HU3KUIH YPOBEHb KBATM(PHUKAIIHN
00 HEBEPHBIA BEIOOP MpodeccHu He MO3BOIISET HAlTH UM padoTy Jake B IIePHO SKOHOMHYECKOTO POCTa;

— MOJIOJEXKb, HE 3aBEpIIMBIIAs 00ydeHHe B OpraHm3alsx oopazosanus (okono 11 % ot Beeit 6e3paboTHON
MoIoniexxu B crpaHax-wieHax ODCP). Otu mMonoxapie MOIM OOBIYHO SBISTIOTCS BHIXOIIIAMH U3 CeMEH TPYIOBBIX MH-
TPaHTOB, JKUTEISMH CEILCKOH MECTHOCTH WJIH MPEACTABUTEIH ySI3BUMBIX CIIOEB HACECIICHHUS.

Hcxons 3 nogoOHOM CTPYKTYphl 0e3paboTHON MonoaexH, cTpanbl-uieHbl ODCP peanusyloT pa3nnyHbie Me-
PHI 110 00ECTICUEHHIO 3aHATOCTH MOJIOICKH:

— mnpodunakTuka 6e3padboTuIpl;

— TOBBIIIEHNUE KOHKYPEHTOCIIOCOOHOCTH MOJIOZIEKH U UX HABBIKOB Ha PHIHKE TPY/a;

— aKTUBaLMs K 3aHITOCTH 0e3pabOTHOI MOJIOACKY.

IIpaButenscTBo Pecrrybnukn Kazaxcran ocymecTBiseT rocyjapcTBEHHOE PETYIMPOBAHUE MOJIOAEKHOW Oe3-
paboTHIIEI, HAIIPaBJICHHOE HA pelIeHHe MpobieM 0e3paboTHIIbI MOJIOAEKH U 00ECIeUeHNE €€ 3aHATOCTH, COIHAIbHON
3amuThl. OHAKO, HECMOTpPS Ha PabOTy rOCYAAapCTBEHHBIX OPTaHOB, ITUX YCHIIMH OKa3bIBaeTcs HelmocTaTodHo. Heol-
XOIMMO OOCTOSATENILHOE M3YYEHHE COCTOSHHS COIMAIbHO-3KOHOMHUYECKHX BO3MOXHOCTEH M INEPCIEKTHUB MOJIOJIOTO
TIOKOJICHHUS, C IPIMEHEHNEM HAyYHOH METOIOJIOTUH U IIPAKTUYECKOT0 M3yUCHHUS MPOOIEMHBIX BOIIPOCOB.

OdurmanbHas CTAaTHCTHKA MO3BOJISIET HAM ONEPUPOBATH CIETYIOMNME IU(paMH: 00Iee KOJINIECTBO MOJIO-
JeXu B BozpacTe oT 15 mo 28 net cocraBiger 4376178, u3 HUX A0IA TOPOACKOI MOJIOZIEKH COCTaBIIAET OKOJIo 55 %
nnu 2412280 uenosexk [8]. Honss NEETB obiiem unciie Moiofieku B Bo3pacte 15-28 net B Pecnyonuke Kaszaxcran co-
crasisier 6onee 8 %. Ilonstie «NEET» pacumdpossiBaercst kak «Not in Employment, Education or Training» [8] —
SITMIOHCKOE TIOHATHE, 0003HAYaIOIee MOJPOCTKOB M MOJIOAEKD, OTKA3bIBAIOIIMXCS OT COLMAIBHOM JKU3HU U 3a4acTyIO
CTpeMALIMXCS K KpaifHell cTeneHu M30JSLUUH U YEJUHEHHS BCIICJCTBUE Pa3HbIX JIMYHBIX U COIMANbHBIX (hakTopoB. Ta-
KHe JIIOY He UMEIOT PabOTHI ¥ KUBYT HA M)KIUBCHUH POJACTBCHHUKOB [4].

B KoHTekcTe 0003HAUYEHHOW MPOOIEMATHKN HMHTEPECHBIMHU TIPEICTABISIOTCS PE3YJbTaThl HCCIECIOBAHMS
ArentctBa Pecnyonmukn Kazaxcran mo craructuke. B 111 xBaprame 2014 roga mpoBeseHO eOMHOBpEMEHHOE 00CiIeno-
Banue 21000 goMamHUX X034MCTB HA OCHOBE JOINOJHUTEILHOIO MOAYJs «MoJo/Iexb Ha PhIHKE TPYJa» K OCHOBHOMY
€KEKBapTaJIbHOMY BEIOOPOYHOMY 00CIIEIOBaHUIO 3aHATOCTH HaceseHus [4].

B III xBapraie 2014 roma 9HCICHHOCT SKOHOMHYECKH aKTHBHOM Moyoiexu (B Bo3pacte 15-28 yet) cocraBu-
7a 2,7 MIJIH. 9eJ0BeK, 5JKOHOMUYIECKH HEaKTHBHOI MOJIO/IEKH B 3TOM ke Bo3pacTe — 1,6 MIIH. yenoBeK. Y POBEHb 3KOHO-
MHUYECKOW aKTUBHOCTH JaHHOW TPYMIBI HaceneHus coctaBui 63,4 %. UucneHHOCTh 3aHATHIX (B Bo3pacTe 15-28 ner)
coctaBmiia 2,6 MiTH. yenoBek, win 60,1 % ot obmieit uncnenHoctn Monozexu Kazaxcrana B Bo3pacte 15-28 ner. B ka-
YECTBE HAEMHBIX PAaOOTHUKOB ObUIHM 3aHSTHI 1,7 MIIH. YenoBek, win 65,1 % OT Bcex 3aHATHIX B YKa3aHHOM BO3pacTe,
CaMOCTOSITENBHO 3aHATHIX — 888,4 Thic. yenoBek, win 34,9 % oT Bcelt 3aHATON MOJIOIEKH TaHHOTO Bo3pacTa. B obmem
YHcIe 3aHATOW MOJIOJEKU MYXUUHBI cocTaBuin 53,3 %, xeHmuHbl — 46,7 % [4]. 3 obmero uncna 6e3paboTHBIX B
Bo3pacte 15 ner u crapiie, MOJIoJeXb B Bo3pacte 15-28 et cocrasuina 29,4 % umm 139,0 ThIc. 4enoBek. YpoBeHb 0e3-
paboTHIIBI cpely MOJIOZIEKH B BozpacTe 15-28 ner cioxkuiicst B pazmepe 5,2 % OT YHCIEHHOCTH 3KOHOMHYECKH aKTHB-
HOTO HaceleHHs COOTBETCTBYIOIIEH BO3pAacTHOW rpymnisl. Cpeau Mep, HEOOXOAMMBIX JUIS YITyUIICHHS TTOJI0XKEHHS MO-
JIOZIEXKH Ha PBIHKE TPY/ia, 3aHAThIE B Bo3pacTe 15-28 jeT Ha3Baim co3paHue HOBBIX pabounx mect (42 %) u yinydiieHue
cucteMsl omathl Tpyaa (28 %) [3, 51.

CorylacHO o¢HMIMaTBHBIM JaHHBIM, YPOBEHb MOJIOJEKHOIN 0e3paboThIlbl exeroHo UAET Ha crmaa. Bmecre ¢
TeM K 0e3pabOoTHBIM O(PHIIHATEHO MPHYHCIIIOT JINIIb TeX, KTO 3apPETHCTPUPOBAH B OpraHaX 3aHATOCTH, B TO BpeMs Kak
OCTaJBHBIX MOJIOJBIX JIIOJICH, TakKe He HameAmNX cebe paboTy 10 OKOHUYAHHH BYy3a, OTHOCST K KaTETOPUH CaMO3aHs-
TBIX.

Takum 00pa3zoM, aHaNW3 TIPEICTABIECHHON CTAaTUCTHKH B KOHTEKCTE NMPOUCXOAAIINX B CTPaHE CONIHAIBHO-
9KOHOMHYECKUX TpaHC(HOPMAaNNi, TTO3BOJISET BRIICIUTH (PaKTOPHI CYyOBEKTHBHOTO M OOBEKTHBHOTO IJIaHA B cepe Mo-
noaéxHol 6e3paboTuubl. K mepBbIM MOXXHO OTHECTH T€, YTO CBS3aHBI C KOMIIJIEKCOM CYOBEKTHBHBIX IPUYHH, TAKHX
KaK IICUXOJIOTHYECKasi HeTOArOTOBJIEHHOCTb MOJIOAEKH M HU3Kasl TPYIOBask MOTHUBALMS, HEIOCTATOUHBIH YPOBEHb MO-
TUBALMY Ha MOJIy4YeHUE 3HAHMH, U3JINIIHUE IPETEH3UH MOJIOIEXH B OTHOLIEHHH Oynyuiel paboTel. 1 00ObeKTHBHBIE,
CBSI3aHHBIE C TOCY/IapCTBEHHBIM MEHE/KMEHTOM, TaKne Kak HM3KOe KaueCTBO 00pa3oBaHUs, IPEIOCTABISIEMOTO By3a-
MU, TACCUBHOCTH CIIENMATIBHBIX CIYX0 B TpynoBoi chepe [3, 5].

Konuenr «mnpogeccnonansiplie 1 00pa3oBaTeIbHbIE TPACKTOPUN», 10 MHeHuto I.A. UepenHnueHko, cosep-
IIEHHO €CTECTBEHHBIM 00pa3oM 3aMEHMJI TPAIWIIMOHHBIA KOHIENIT, CBA3aHHBIN C MOHATHEM IIEpeXoaa OT 00pa30BaHMUs
K TPyZAy, B pe3yibTaTe 4ero TPagWIMOHHAS MOJETh Iepexona «ydeba — paboTa» Kak AMCKPETHBIA MPOLECC CMEHBI
y4eOHOH AesITeIbHOCTH Ha TPYAOBYIO BCe 0Ooiee YXOANUT B MPOIUIOE, a HA COBPEMEHHOM 3Tare pacIiupeHus] HHBECTH-
Uil B 00pa3oBaHMe W HIMPOKOTO PACIPOCTPAHESHUS CPEIN MOJIOICKH HECTAHAAPTHHIX (POPM 3aHATOCTH M HOBBIX (OPM
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rMOKOT0 MCHOJIb30BaHus paboueil cuitbl (II03BOJIAIONIEH COBMENIATh U / WIIN TIOTIEPEMEHHO YepeioBaTh yueOy u padboty
— I10 JIaHHBIM COLIMOJIOTMYECKHUX HCCIIEJOBAHMHN, YUCIIO paOOTAIOIIUX CTYACHTOB Ha MPOTSHKEHUH IOCIETHEro JIECATH-
nerusi Koneoinercs B npenenax 40-45 %), chopMupoBaIn HOBYIO MOJENb — «IJIMTEIbHBIA B3aHMOCBS3aHHBIH Mporece
MONIEPEMEHHOT'0 WJIN MapalIeIbHOT0 00panieHus 1 BO30OHOBIEHHs y4eObl 1 paboTh» [7, c. 69].

Takum 00pa3om, KH3HBb B yCIOBHUIX (POPMHUPOBaHMS MH(POPMAIIOHHOI'O OOLIECTBA HAKJIAJbIBACT CBOW OTIIE-
YaTOK Ha CO3/IaHHE alalTAl[MOHHBIX CTPATErnil Ka3aXxCTaHCKOM MOJIOJIEKH, KOTOpast BEIHYK/IEHa YYUTHIBATh, YTO 00pa-
30BaHME, BIIaJcHHEe HH(OpMaIMeid, 3HAaHNA, UX ITOCTOSHHOS OOHOBJIICHHE BBHICTYNAIOT 3aJOTOM YCHELIHOCTH COLUANIb-
HOW 1 Tpo(hecCHOHANFHON AEATEIIEHOCTH MOJIOAOTO ToKoNeHud [2, ¢. 119]. OcymecTBiseMbie B CTpaHe MOTUTHICCKHE,
9KOHOMHUYECKHE H COLMAIBHEIE PehOpMBI, 00YCIIOBICHHBIE CEPbe3HBIMI U3MEHEHUSMH Ha PHIHKE TpyHa, B cdepe mpo-
(heccHOHATHHO-KBAMN(UKAITMOHHONH CTPYKTYPHI YEJIOBEUECKUX PECYPCOB, TEXHMUECKOTO U MPOo(eCCHOHATFHOTO 00pa-
30BaHMs, 3aHATOCTH HACETICHHS, BBI3BIBAIOT MOTPEOHOCTH B pehOPMUPOBAHNH CHCTEMBI TOATOTOBKH Pab04YMX KagpoB H
CIIETIHAINCTOB, Ha YTO He pa3 oOpaman BHIMaHue [Ipesunent Pecyonuku Kazaxcran H.A. Ha3ap6aes.

JanbHeiiee HapanBaHie MPOU3BOJCTBEHHOTO M AKOHOMHYECKOTO MOTEHIIMAIa, HHHOBAI[IOHHOE Pa3BUTHE
KazaxcTana BO3MOXHBI TOJILKO Ha HOBOH TeXHOJIOTHYECKOH ocHOBe. [103TOMY MOIroToBKa BHICOKOKBAIU(HIIMPOBAH-
HBIX pabOYMX KaJpOB U CHELHUAIICTOB CPEIHEr0 3BeHa, 00ECIeUNBAIONIMX YCTOHUYMBOE IKOHOMHUYECKOE Pa3BUTHE, CO-
3/JaHNE YCIIOBUI U IPHUHATHE Mep 10 aJanTalui MOJIOAEKHOW paboueil CHIIbI, BIIEPBbIE BXOMSIIEH Ha PHIHOK TPYAa,
JJIs HaImeu CTpaHbl, SABJIAIOTCA OAHUMHU U3 NPHUOPUTETHLIX 3a4a4 CCrOAHAIIHCTO JHA.
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SOCIAL CONTEXT: ADAPTATION OF YOUTH IN THE LABOUR MARKET
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Abstract. The index of sustainable development is a high level of social protection. Competent social policy
allows citizens to carry out long-term planning in life. Social protection is one of the most important components of the
ongoing social policy in Kazakhstan. During the years of independence we have seen varying degrees of state
involvement in the organization of social protection. This article deals with the problems of social and economic
adaptation of youth in the labor market. It points to the government measures taken to improve the socioeconomic
situation of young people. Studied international experience in the fight against youth unemployment and promoting
youth entrepreneurship. The basic scientific approaches to the study of young people as a separate socio-demographic
groups.
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KJIACTEP KAK THCTPYMEHT IIOBBIINEHU A
KOHKYPEHTOCIIOCOBHOCTHU AI'POINPOMBIIIVIEHHOI'O KOMIIVIEKCA KA3AXCTAHA

A.H. Hapenosal, E.C. Baiitusienopa®
1 2 kanaMnaT SKOHOMMYECKUX HaYK, JOLEHT
! Tapasckuii rocynapcTBeHHbIN yHUBEpCUTeT uMeRH X. Jlynaru,
2 Tapa3sckuii NHHOBAIIMOHHO-TYMaHUTapHBIH yHUBEPCHTET, Pecnybnuka Kasaxcran

Annomayusn. Heobxooumocms cozoanus kiacmepa ¢ AIIK pecnybnuxu 060cHO8b16aemcsi HUBKOU KOHKYPEH-
MOCNOCOOHOCBIO 8bINYCKAEMOU OMEYeCmEeHHOU NPOOYKYUU, IKOHOMUYECKOU IPPEeKmMUSHOCmbIO NPou3600cmsa u
Hepas3eumocmuio ungpacmpykmypsl. B cmamve paccmompenvl OCHOBHble KOMHOHEHMbL U HANPAGICHUS PA36UMUSL
MEPPUMOPUATILHO-OMPACTIe8020 Klacmepd.

Knrwouesvie cnosa: KoHKypeHmocnoco6HoCmb, KIACmMepHoe pazeumue, KIACMEPHblll NPOEeKMm, IKOHOMUULECKAs]
bezonacHocmy, 000A6IeHHAS CIMOUMOCTb, UHPPACMPYKMYDA.

VHCTpYMEHTOM IOBBINICHHS! KOHKYPEHTOCIIOCOOHOCTH SKOHOMHKH KOHKPETHOT'O PErHOHA, TePPUTOPHH, OT-
paciy B HacTosIee BpeMs SBIIEeTCA UCIOIb30BaHKE KIACTEPHOTO MOAX0/a K PA3BUTHIO OTpaciell SKOHOMHUKHU CTPaHBL.
Knactep MOXeT 0XBaTbIBaTh paiioH, FOPOJ ¢ 3aXBaTOM OJIM3JIEXKAIEero Topojia WIN cOCeIHUX cTpaH. KOMIOHEHTHI Kia-
CTEpPHOTr0 NPOEKTA MO TOBBIIEHUIO KOHKypeHTocnocooHocTn Ka3zaxcrana mpeacrasiens! B Tabnune 1. Heo6xoaumocTsb
cosnanus knacrepa B AIIK Pecnyonnkn Kazaxcran 000CHOBBIBaeTCSI HU3KOW KOHKYPEHTOCHOCOOHOCTBIO BBIITYCKAaeMOH
OTEYECTBEHHOH IMPOIYKINHU, SKOHOMUUECKOH 3((EeKTHBHOCTHIO NPOU3BOJCTBA M HEPa3BUTOCTHIO MH(PACTPYKTYPHI.
®dopMupoBaHUE U PA3BUTHE TEPPUTOPUATEHO-OTPACICBOTO KIacTepa SIBISIETCS OAHUM U3 IPHOPHTETHBIX HAIPABICHUN
Ka3aXCTaHCKON KOHOMHKH, 3TO MOATBEPKIACTCS IPOBOANMOIL B peciiyOinke padoTol Hall MPOSKTOM HO IHBepcUdu-
KaIlM{ SKOHOMHUKH IYTeM KJIaCTEPHOTO Pa3BUTHSL.

Tabnuya 1
KoMnoHeHTHI KJIACTEPHOI0 NPOEKTA 10 NOBbILICHUI0 KOHKYpeHTocnocoOHocTu Ka3zaxcrana
KoMImoHeHTsI KJ1acTepa HaHpaBJ’IeHI/IH pa3BUTHUIA
1-b1ii KOMITOHEHT Amnanuz OTpacjii, CO3JIaHUuEC 6J'Ial"01'[pPIHTHOfI Cp€abl U HpOﬁJ’ICMLI BCPTUKAJIBHBIX cBs3el
2-0li KOMITOHEHT KnacrepHoe pa3Butue
3-1it KOMIIOHEHT CoBepIeHCTBOBaHHE IUAIOTa MEXK/TY YaCTHBIM CEKTOPOM H TOCYIapCTBOM Ha peciryd-
JINKAHCKOM YPOBHE, PETHOHAIIbHOM YPOBHE
4-p1if KOMITOHEHT WHdopMupoBaHne U I3MEpEHHE OTHOLICHHUS CBS3U C 00MIECTBEHHOCTHIO

Knacrep oObenuHseT BceX y4aCTHUKOB ENOYKH JOOABIEHHBIX CTOMMOCTEH (OT CBIPBS 10 KOHEYHOTO MPOIYK-
Ta) KaKOW-IIMOO OTpaciy, poACTBEHHBIE U TOICPKUBAIONINE OTPACIH, a TaKXKe JPyrue MHCTHUTYTHI, MIMEIOIIHE OTHO-
IIeHHE K JaHHOW OTpaciy. SIIpoM MUIIEeBOro KiacTepa sIBISIOTCS MPOU3BOUTEIH MPOAYKTOB NMUTaHuA. Tak, quaepaMu
B NPOM3BOACTBE MOJIOYHOHN mpoaykimu PecrnyOiuku KazaxcraH sSBIAIOTCS Takue KOMIIAHUH, Kak «Jlen», «Dyn Ma-
crep», «Kocmuce», CMAK, «Conueunsiity u AO «AIIK Apman»; B HNpOM3BOJACTBE MSICHON MHpPOAYKIMH — YCTb-
Kamenoropckas ntunepabpuka, AO «Anmatsl Kyc», «bert», CII «bexkep u K», UIT «Anummuesy [1].

B3anMooTHOIIEHUS MEXTy TPOU3BOIUTEIIIMU CEIbXO3MPOIYKINU U €€ IepepaboTunKaMu SBJISIOTCSA Onpese-
JISIFOIIMU B Pa3BUTHH KJIACTEPa M XapaKTEPHU3YIOTCSl CHIILHOM B3aMMOCBA3bI0. HEeKOTOpbIe KOMITOHEHTHI KiacTepa He-
JIOCTaTOYHO Pa3BHUTHI U HE YIOBJIETBOPSIOT TPEOOBAHHUAM APYIHX YUACTHUKOB KilacTepa. Tak, CBSI3b C IMPOU3BOIAMTENS-
MU CEMSH 1 yJ00peHnH, BoopacpeaenTeIbHBIMI OPTaHN3aMsIMy, a TaKKe HayYHO-HCCIIEA0BATEIILCKUMU HHCTHUTY-
TaMHM W KOHCAJITWHIOBBIMU OPraHM3aIMsIMH XapaKTepusyeTcsl Kak ciabas, OcTaJbHbBIE CBSI3M XapaKTEpPH3YIOTCS Kak
cuibHbIe. PaccMOTpUM 1eTIouKy 100aBIEHHBIX CTOMMOCTEH M MPOBEJEM OLIEHKY Ka’K/I0T0 3BE€Ha TOH LETMOYKN C TOUKH
3peHHs HaIU4MsI UM OTCYTCTBUS B 9TOM 3BEHE TAKMX XapaKTePUCTUK, KAaK KOMIIAHUU, ONEPUPYIOIUE HA PHIHKE MHIIIE-
BOI1 TPOMBINITICHHOCTH, YEJIOBEUECKUI KalTuTal TEXHOIOTHH.

B nacrosmee Bpems B Kazaxcrane GyHKIIHOHHPYIOT 0K0J0 110 THICSY KOMITaHUH, SIBISIOIIMXCS TOCTABIIHKA-
MH CeJTbCKOXO03SIMCTBEHHOH MPOTYKIMHU JJIS €€ Mocieayromei nepepadoTku. [Ipon3BoACTBO MIIEHHUITB SBISIETCS CaMOit
MIPUOPUTETHON OTPACIIBIO B PA3BUTHH CEIBCKOTO X03siicTBa Ka3axcrana. B pecrybimke mopsiakxa 90 % Bcex mMoceBHBIX
IUTOIIAACH MPUXOMAMUTCS HA JOJIO0 3€PHOBBIX KYJIBTYP, M3 HUX MMOCEBHBIC IUIOMIAAN MO MIICHHUIY 3aHMMaoT 82-84 %.
KazaxcraHckas mieHnIia Ha BHEITHUX PBIHKAX CYUTAETCS] KOHKYPEHTOCIOCOOHOH 10 IIeHEe M KadecTBY [2].

Jns yBenuaeHus 3¢ QeKTUBHOCTH 3€pHOBOH MHLyCTPUHM HEOOXOJMMO pa3BUTHE KJIacTepa MPOU3BOJICTBA U Ie-
pepabOTKH MIIEHHIIBI, YTO B JAIbHEHIIEM OyIeT CTUMYJIMPOBATh MOBHIIIEHHE KOHKYPEHTOCIIOCOOHOCTH KJlacTepooopa-
3YIOIIMX OTpacied. ITOT KiIacTep 00eCIeunT peallM3alrio TAaKUX CTPAaTerHYecKuX Iieel rocyaapcTna, Kak obecrieye-
HHE TPOJOBOJIBGCTBEHHON 0€30I1acHOCTH pecIyONKY, cHa0KeHe HAaCeJIeHNsI Ka4eCTBEHHO! NPOyKIMel OTe4ecTBEH-
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HOT'O MPOM3BOJICTBA IO OCTYNHOM 1eHe u 1p. s Hayana HeoOXOJMMO OIPENENIUTHCS ¢ CYLIECTBYIOIIMME B PErHOHE
MIPEATIOCHIIKAMH CO3/IaHMs 3€PHOBOTO KiacTepa. K TakuM mpearnockuikaM OTHOCSITCSL — HAJIMUUE ChIPhEBOW 0a3bl, HaJIH-
4yre He0OXOJMMOW TIPON3BOJICTBEHHOW HH(PACTPYKTYPBI, HAJIMYKE TPEIIPHUITHI, 3aHATHIX B TaHHOW OTPACIIH.

[lepexon Ha ypoBeHb YCTOHYMBOTO pa3BUTHS TOTPEOYET YCTPAHUTh TAKUE HEraTHBHBIC TEHACHINHU U (haKTOPBI
B DKOHOMHKE PETHOHA, KaK: HEeJOCTaTOYHBIH YPOBEHb J0XOJ0B 3HAUUTENBLHON YacTH HAceJICHMs; Hamuyue O0e3pabor-
HBIX; HU3KHE 00bEMBI BBIIYCKAEMOH ITPOMBIIUICHHOW U CEJNLCKOXO035HCTBEHHON MPOAYKIMU U €€ HEBBICOKYIO KOHKY-
PEHTOCTIOCOOHOCTD; (PHHAHCOBYIO HECOCTOSTEIHHOCTh MHOTHX MPEIIPHUSATHIA; TOTAIHOHHOCT CyOBeKTOB. CTabHIbHOE
pa3sBUTHE PETHOHOB U HAIEKHOE (DYHKIIMOHHPOBAHNE CHCTEMBI IIEHTP — PETHOHBI» B PA3BHUTHIX CTPaHAX BO MHOTOM
ONPEIENAIOTCS YETKUM Pa3[esIEHUEM IIOJIHOMOUYUN MEXIY LEHTPalbHOM, PETMOHAIBLHOM BIACTAMM, OTJIA)KEHHOW CH-
cTeMOH OIOKETHPOBAHMS, IPUMEHEHNEM Pa3HOOOpa3HbIX (JOpM M MHCTPYMEHTOB rOCYJapCTBEHHOTO PETYIMPOBAHMS.
Bce 310 mpeamonaraeT opraHM3alvio KJIacTepa IyTeM KOOIEpalWy MPEANPHATHH OTPACIH, BBIIOIHSIOINX pa3HbIC
(byHKIMH, HO 00BEIUHEHHBIX OJHUM TEXHOJIOTHYECKHM IPOIECCOM, PE3YIETATOM KOTOPOTO SIBISIETCS] KOHEYHBIN MPO-
JYKT, CO3AaHHbIA YCHIMSIMHU BCEX YYaCTHHKOB Ipoliecca — OT IPOU3BOJUTEIS IO MOTPEOUTENS C MPUMEHEHUEM Hayd-
HBIX JOCTH)KEHHH M BBICOKHUX TEXHOJIOTHH.
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CLUSTER AS A TOOL OF COMPETITIVENESS IMPROVEMENT
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Abstract. The necessity of cluster creation for agrarian and industrial complex of the republic Kazakhstan is
proved by low competitiveness of domestic production, production economic efficiency and infrastructure underdevel-
opment. In the given article the main components and directions of development of territorial and branch cluster are
considered.
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METOIUKA ITPOTHO3UPOBAHUS CITPOCA
HA 9JIEKTPO3HEPI'NIO HA TPEAIIPUATHUHA OO0 «HICKO»

3.]1. Hurmarssinosa', .. Myxamaanepa®
L2 crynent xadenpsl «MeHEIKMEHT»
Kaszanckuii rocy1apcTBeHHBII 3HEPTeTUUECKUI YHUBEpCUTET, Poccus

Annomayun. B cmamve paccmompena memoouka no npocHO3UpOBAHUI0 CRPOCA HA IAEKMPOIHEP2UIO, npeo-
cmasiensl pacuemol npumMeHeHus: 0anHou memoouxu Ha npeonpusmuu 000 « HICKO».

Knrwouesvie cnosa: mapughnas nonumura, npocHO3UpoBanue cnpocd Ha 1eKMpOIHEPIUI0, 2eHepayUs, Cnmou-
MOCHb I]IeKMPOIHEPSUU.

TapudHast monuTHKa Kak Ba)KHEHIIIas COCTABIIAOIIAS BCEH METOJOJIOTHH TOCYJapCTBEHHOTO PETYIHPOBAHUS
NIEKTPOIHEPTETUKN ONPEAEIIIETCST KaK «CHUCTEMa MEp IO pealn3alii TOCYIapCTBCHHOW SHEPTEeTHIECKONW CTpaTernu
IIyTEM PEryJupOBaHMSA M KOHTPOJIS Tapu(oB HA 3IEKTPO3HEPrHio» [2]. B kauecTBe MHCTpyMEHTa yNpaBJIEHHS OTpac-
JpI0 TapuQHas MONHUTHKA IMPU3BaHA CIOCOOCTBOBATh JOCTIKEHHIO SKOHOMHYECKOH 3()(EeKTHBHOCTH M pean3annuy
0OIIECTBEHHBIX MHTEPECOB, CBSI3aHHBIX C (PYHKIMOHUPOBAHHEM JJIEKTPOdHEpreTUKH. Camu ke Tapudbl Ha IEKTPO-
SHEPTHIO TPECTABISIOT COO0M CHCTEMY LICHOBBIX CTABOK, M0 KOTOPBIM OCYIIECTBILSIFOTCS PAcUeThl IIOKyMaTenei ¢ mo-
cTaBIuKamu sHepruu [Cwm.: 2; 6].

U3 roga B rog HaOmogaeTcs crabWiIbHBIN pocT TapuoB Ha 3IeKTpodHepruto. OJHUM U3 CYLIECTBEHHBIX He-
JIOCTaTKOB HCHOJB3YIOLIET0Cs METoJa TeXHHKO-I)KOHOMMYECKHX PAacdeTOB B SHEPreTUKE SABISETCA OTCYTCTBHE HEIO-
CPEACTBEHHON B3aUMOCBS3H MEXIY PACUCTHBIM SKOHOMUYECKHM 3()(EKTOM KaHMTaIbHBIX BIOKEHHH M (aKTHYECKHUM
HKOHOMHUYECKHM 3((PEKTOM peann3alyu MoTpeOUTeNsiM IHEPreTHUECKON MPOIYKIUU C YYETOM 3KOHOMHYECKUX B3aH-
MOOTHOIIIEHUH 3HEPTrOCUCTEMBI C OTPEOUTENSIMUA SHEPTHH, TOCTAaBIIMKaMU TOIUIMBHBIX pecypcos [4; 5]. He yuuntsiBa-
eTCsl TAKKE BIIMSIHUE KAIMTAJIOBIOKEHNH U UX 3((EKTUBHOCTH HA BEJIMUNHY TapH(OB HA 3IEKTPOIHEPTHIO (FHEprope-
CypCHI), KOTOPBIE OIIPEEISUINCh UCXOI U3 00IIeH TOCYIapCTBECHHON [IEHOBOH IMOMIMTHKH B HAPOJHOM X03stiicTBe [1; 3;
4].

His OO0 «HOCKO» kpaifHe BakeH TOYHBIA HMPOTHO3 (PaKTHIECKOTO YPOBHS MOTPEOICHUS dIEKTPOIHEPTHH
OT 3asBICHHOTO. Beb BEICOKOTOYHOE MTPOTHO3UPOBAHNE MO3BOJISIET CYIIECTBEHHO COKPATUTh (PUHAHCOBBIE M3IEPIKKU.
UYem Oonee TOUHA 3asBKa, TEM MEHbIIE NEPEIUIATHl 32 OTKJIOHEHHMS, YTO B UTOTE NMPHUBOJUT K YMEHBIICHUIO KOHEYHBIX
3aTpar Ha IEKTPOIHEPTHIO.

Pacder moTpeGHOCTH B 3JIEKTPUUECKOHN SHEPTHH U MOIHOCTH TaKKe KpaifHe BaXKEH U Ui ONpe/eleHus Heoo-
XOZMMOT0 00BheMa BBOJIOB HOBBIX T€HEPHUPYIOIIMX MOIIHOCTEH, ONpeeIeH!s] CTETIeHH YPaBHOBEIICHHOCTH YHEPTrOCH-
CTEMBI 10 MOII[HOCTH U HEPTHH, BBIOOPa CXEMBI U [TAPaMETPOB AIIEKTPHUECKUX CETEH.

JlaHHble 0 MOTPEOJICHUH 3JEKTPOIHEPTHU ANl paboThl B cucteMe «DHepro—IIporHos» JOMmKHBI OBITH Mpe-
CTaBJIEHBI B BHJIE BPEMEHHBIX PS/IOB, I'/Ie TApaMETPOM pacdeTa IMOTpPeOJICHNS MOXKET CIIY>KUTh HHpOpManus 0 IoTpeo-
JICHUH 3JICKTPOIHEPTHH M0 JacaM, JHIM, HeAeIsiM U T.J1. Taroke 3Ty HHQOPMALUIO MOKHO JIOTIOJIHUTh TAaKUMH Iapa-
METpaMu, KaK CpeTHECyTOYHasl TeMIIepaTypa, CKOpOCTh M HalpaBlIeHNUE BETPa, KAJICHIaph pabounx JHEH (Ha KOHKpET-
HOM TIPEINPHUATHH) U APYTUMH (HaKTOPaMH.

Hcxonuple nqanHble Ui pacuyeTa BO3MOXKHOTO ITOTPEOICHNS 3JIEKTPO3HEPTHH Ha UCCIIEAYEMOM MPEINPHATHN B
¢dopmare MS Excel Obumi B3sTHI st iporHO3upoBaHus 3a nepuoxn ¢ 2010 mo 2014 rr. B teyenne nmocineqaux 4 jer
MIPOCTIEKUBAETCS SIBHAS 3aBUCIMOCTh 00BEMOB AJIEKTPONIOTpebIeH s OT ce30Ha (puc. 1).

Cpenuuit paktuueckuil OTIyCK 3/3 coctaBui 66,2 MiuH.KBT.u. [0 myHKTaM MOTPEOJICHHS MOYKHO BBIIBUTH
cpeaHee 3HaUCHHE IS KaXKI0r0 TaK y MPOYUX MOTpeduTeneii oHo coctaBHT 35,7, y OIODKETHBIX TOTpeduTeneii 4,5, y
CeJIbCKOXO03SUCTBEHHBIX TOBaponpou3Boauteneii 0,1 u y Hacenenus 26,1 MiaH.KBT.4.

[Ipu mporHo3MpoOBaHNUHN OOIEr0 YPOBHS CIIPOCa Ha JIEKTPOIHEPTHIO B PAMKAX OJHOTO NMPOTHO3HOTO TOAA YIH-
TBIBAETCS BO3MOXKHOCTH M 3((PEeKTHBHOCTH OCYIIECTBICHHS B MEPCHEKTHBE YHEProcOEperaromux MEpONpHsITHH U
BHEJIPEHHSI HOBBIX TeXxHoJorui. Takxe ¢ pocToM Tapu(OB Ha EKTPOIHEPTHIO 3(P(HEKTUBHOCTH U MacIITaObl SHEPTO-
cOepexeHus OynyT Bo3pacTaTh, a 3p(ekTHBHOCTh M MacITaObl 3JeKTpU(UKAINU OTHOCUTENILHO CHIKaThes. 1o naH-
HBIM cucTeMbl «Hepro—IIporHos» cpeanee norpebienue anekTposHeprun B 2015 r. cocrasur 65,3 MiuH.KBT.4, uTO Ha
0,9 mutH. KBT.4. MeHbIIIE HEXENN 32 BeCh paccMaTpUBaeMbIi meproj. B cperHeM cebecTONMOCTD € y4eTOM BCEX 3aTpaT
1 miH. kBT.4. cocraBisier 3046,85 Thic. py0d. C yuerom HOBOTro nporHosa sxoHoMust OO0 «HOCKO» B 2015 r. cocra-
BUT 2742,17 ThIC. pYO.
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Puc. 1. Paxmuueckuil nonesHuviii OMNYCcK ANEeKMPOIHEPSUU U MOUJHOCHIU
no gpynnam nompeoumernei 2010-2014 ze. OO0 «HICKO», obvem 110 3/3, man.kBm.u.

JlaHHbBIe pacyera IOKa3bIBAIOT, YTO NPU OTHOCUTEIHHO TOYHOM IPOTHO3MPOBAHUH MOTPEOJICHUS dJIEKTpHYe-
CKOW 3HEpPIuu MOSBISIETCS BO3MOXKHOCTh Ooiiee 3 eKTHBHOM pabOThI MO MPOBEICHUIO TOJIUTHKUA B 00JIaCTH 3HEPro-
cOepexeHus, IIaTeKEeCIIOCOOHOCTH MOTPeOUTENeH, CTPOUTENBECTBA HOBBIX WIM PEKOHCTPYKIMU CYNIECTBYIOIIUX I'CHe-
PUPYIOLIUX NPEATPUATUN.

W3 cka3aHHOTO MOXHO CJIeNIaTh BBIBOJ O TOM, YTO BHEJIPEHUE cUCTeMbI «dHepro—IIpornos» ais mporHo3upo-
BaHMs CIIPOCA Ha 3JIEKTPOIHEPIHUIO Uil BCEX BHJOB IOTpeOuTenell Oyarogapsi BO3MOXKHOCTH aBTOMAaTH3MPOBAHHOTO
BBIOOPA MOAENH MO3BOJISIET CTPOUTH IIPOTHO3BI IO MIIAHUPOBAHHIO T€HEPAINH U OTITyCKa 3JIEKTPO3HEPTHU.
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DEMAND FORECASTING METHOD FOR THE ELECTRIC
POWER AT THE LLC NESKO ENTERPRISE

E.D. Nigmatzyanova?, I.I. Mukhamadieva?
1.2 Student of Management Department
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Abstract. In this article the method on demand forecasting for electric power is considered, calculations of this

method application at the LLC NESKO enterprise are presented.
Keywords: tariff policy, demand forecasting for electric power, generation, electric power cost.
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OPTAHU3AIIMOHHO-9KOHOMHUYECKHA MEXAHU3M JIOTUCTHYECKOM
CUCTEMBI YITPABJEHUSA ATPOITPOMBIIIVIEHHBIM KOMIIJIEKCOM

B.X. PaxuMoBa, acliupant
denepanbHOE TOCYJAPCTBEHHOE OFODKETHOE yUpEKAeHNE HayKn KOMIUIEKCHBIM HAy9HO-HCCIIEAOBATEILCKIA HHCTUTYT
nMm. X.U. N6parnmosa Poccuiickoit akanemun Hayk (I"posHsrit), Poccus

Annomayusn. OpearHu3ayulOHHO-3KOHOMUYECKUL MEeXAHUZM JOSUCIMUYECKOU CUCTNEeMbl YAPAGIEHUS. AZPOnpo-
MBIULIEHHBIM KOMIJIEKCOM USpaem adiCHeUULyio poib 6 PA3GUMUL A2PAPHO20 CEKMOPA IKOHOMUKU 6 YCI0BUIX PbIHOY-
HOU 9KOHOMUKU. J{151 d3¢hhexmusrno2o pazsumust azponpomviuLienioco komniexca (AIK) neobxooumo ycosepuieHcmeso-
8aHUe OPeAHUAYUOHHO-IKOHOMUUECKO20 MEXAHUSMA CelbX03mogaponpouszgooumenei. Knouegoe mecmo 6 pazgumuu
OP2AHU3AYUOHHO-IKOHOMUUECKO20 MEXAHUSMA 3AHUMAIOM CEelbCKOXO03UCMEEHHbIe NPEONPUSMUS, GbINOJIHAIOWUE 603~
JIOJICEHHble HA HUX (DYHKYUU U yHacmeylowue 8 npoyecce paspabomru UHHOSAYUOHHbIX mexnonozutl. [Ipu smom ocoboe
GHUMANUe cledyem YOeusimb CO30AHUI0 dPDEKMUSHOU CUCMEMbl NO NOBBIULEHUIO IKOHOMUYECKUX NOKazameel,
HANPagIeHHyl0 Ha OOCIMUICEHUe NOCMAGIEHHBIX Yeaell U dPHEeKmuUsH020 peazuposaniist TOSUCMUYECKUX CUCEM a2po-
NPOMBIUAEHHO20 KOMNILEKCA HA 6HEUWHUEe YCIOBUSL.

Knwuesvie cnosa: cenvckoe xo3siicmeo, azponpomMblueHHbll KOMILEKC, UHHOBAYUU, CENbXO3MO8aAPOnPOU3-
sooumeinu.

JIyis MOBBINICHUS] KOHKYPEHTOCIIOCOOHOCTH CEIbCKOXO3SIMCTBEHHBIX MPEIIPUATHIH HAa PETHOHAILHOM YPOBHE
HE0OXOIMMO COBEPILIEHCTBOBAThH JIOTUCTHUECKYIO CUCTEMY YIPaBIEHHUS arpolpOMBIIIIEHHBIM KoMIUIekcoM. Kitoue-
BBIM 3JICMCHTOM TIOBBIIICHUS KOHKYPEHTOCIIOCOOHOCTH arpOMpPOMBIIIIJICHHOIO KOMILICKCA SABJISICTCS MOBBIIMICHUE Kade-
CTBa MPOU3BOAUMON MPOIYKIIMHA M OOCCIICUCHHE MPOJOBOJIBCTBEHHON Oe3zomacHOCTH. C KaXIbIM T'OJOM YKa3aHHbBIC
3a/1a4il CTAHOBUTCS TPYyJIHEE PEelIaTh B CBA3H C YBEIHMUMBAIOIIMMUCS MOTPEOHOCTAMU HacelneHus. B mpakTudeckux 1e-
JITX HEOOXOIMMO PallHOHAN3UPOBATh PA3BUTHE OPTaHU3AIOHHO-9KOHOMUYECKOTO MEXaHU3Ma.

Baxuelimeit 3agaueii pazsutusa AIIK siBisieTcs MoaepHU3aLUs OpraHU3aMOHHO-I)KOHOMUYECKOTO MEXaHU3Ma
CeNbX03TOBapOIpon3BoAnTeNeil. JOCTHKEHNE MOCTaBICHHOW 3aa4d CIIOCOOCTBYET CHMKCHHIO JIOTUCTHYECKHX 3a-
Tpar. Ha poccuiickoM pBIHKE JOTHCTHYECKUX YCIYT OOJBIIE TOCPEIHUKOB, KOTOPHIE PACIONAraloT pealbHBIMU aKTH-
BaMH JyIsl 00CIY»KUBAHHS TOBAPHBIX MOTOKOB [1, ¢. 226]. ®opMmupoBaHKUe OpraHu3alMOHHO-3KOHOMHYECKOTO MEXaHH3-
Ma B arpapHOM CEKTOpE TOBBICHT KOHKYPEHTOCHOCOOHOCTH CENBCKOXO3SHCTBEHHBIX OpraHm3anuil. D¢ ¢eKTHBHOE
(YHKIIMOHUPOBAHUE OPraHU3AIHOHHO-3KOHOMHYECKOTO MEXaHU3Ma MIOBBICHUT IPOU3BOAUTEILHOCTD IPEANPHITUH.

Cy1iecTByeT MHOKECTBO HAYYHBIX pa0oT, MOCBSIICHHBIX POJIM OPTaHU3AIMOHHO-D)KOHOMUYECKOTO MEXaHU3Ma
B yIPaBJICHUH NPEANPHUSITHEM U MTOBBIIICHUH €0 KOHKYPEHTOCIIOCOOHOCTH.

[Tox MexaHU3MOM B Hay4YHOH JUTEpaType MOHUMAIOT KOMIUIEKC 3JIEMEHTOB, BKIIOYAIOIINUX B ¢€0s1 MPUHIIMIIHI,
METO/Ibl, HHCTPYMCHTBI, HAIIPABJICHHBIC HA BBHIIIOJHEHUE OMPEACICHHBIX 33134 B MEIX UX 0osiee 3(EKTHBHOTO B3au-
MOJIENCTBHS.

B oredecTBeHHOH IMTEpaType OpraHW3allMOHHO-IKOHOMHYCCKHA MEXaHH3M pacCMaTpPUBAIOT C JBYX TOYEK
3peHHUS:

— OpraHU3aIllMOHHO-KOHOMHYECKHH MEXaHHU3M paccMaTpHUBacTCsS KaK MEXaHHM3M YIIPABICHHS IPEATIPHSTH-
eMm, 1t Ooree 3(h(heKTUBHOTO Halla)KUBAHUSI B3aMMOICHCTBHS MEXKIY CITy>)KOaMHU TPEATIPHSITUS,

— OpraHU3aIlMOHHO-KOHOMHYECKAH MEXaHW3M — COBOKYIHOCTh METOIOB YIPABJICHHUS MPOU3BOACTBEHHBIM
nporeccoMm U GOPMHUPOBAHHS HOPMATHUBHBIX aKTOB YIIPABICHUS MPEATNPHUITHEM.

Hcxons U3 BBIIENIEPEUNCICHHOTO, OPTaHNU3aIMOHHO-D)KOHOMUYECKHI MEXaHU3M MOXKHO paccMaTpuBaTh Kak
MPOoIIeCC MepepadOTKH AJIEMEHTOB YIIPABJICHUS B MEXaHWU3MbI YIPABIICHUS, B MPOLECCE HATAXKHUBAHUS JIESTEILHOCTH
TIPEATIPUSATHSL.

BripaBHUBaHUE BPEMEHHOW Pa3HUIIBI MEXIY BBITYCKOM MPOAYKIIMU M BpEMEHEM €€ MOTpeOsieHusT o0eceun-
BaeT COOCTBEHHO ()YHKIWS CKIATUPOBAHUS U XpaHEeHUs. Peanusanus 3Toi QyHKIUU JaeT BO3MOXKHOCTh OCYIIECTBIISTh
HENpEepEIBHOE IPOU3BOICTBO, CHAOKEHHUE, COBIT Ha 0a3e co3aBacMbIX 3amacos [2, ¢. 30].

Ilox opraHMW3alMOHHO-IKOHOMHYECKHM METOJIOM MBI TIOHHMAaeM OOIIHOCTH AJIEMEHTOB CHUCTEMBI CEIbCKOXO-
3SIMCTBEHHOTO O0ECIICYEeHUS arpONpOMBIIIICHHBIM KOMILIEKCOM, 00JIaIaroliX MOJHOTOH M OOIIHOCTHIO aTpuOyTOB B
poriecce B3aUMOJICHCTBUS, CIOCOOHBIX JIOTHCTUYECKU 00BETMHUTECS U 3(PPEKTHBHOTO COIMATBHO-39KOHOMHIECKOTO
yIIpaBJICHUs OOLIECTBOM U YIOPSAIOYUBAHUS JEHCTBUS PYKOBOAUTEIICH arpOIPOMBINUICHHBIX MPEIIPUSTHA.

Pa3BuTHEe OpraHM3aMOHHO-YKOHOMHYECKOTO MeXaHHW3Ma oOecreueHus: QyHKIMOHUPOBAHHSI JIOTUCTUIECKON
CHCTEMBI YIPABIEHUSI arpONPOMBIIIIEHHBIM KOMITJIEKCOM MPOWCXOJUT TIOJT BAUSHUEM BBIMOJHIAEMbBIX (DYHKIIUN Celb-
CKOXO3SIICTBEHHBIMHU TIPEANPUSITHIMHI W PACCMATPUBAETCSl ¢ TOYKU 3PEHUS] BHEAPEHUS WHHOBAIIMOHHBIX TEXHOJOTHH.
ITpu 5TOM HEOOXOAUMO YIUTHIBATH MPOUCXOISIINE U3MEHEHUS Ha MPOIOBOILCTBEHHOM PBHIHKE:

© Paxumosa b.X. / Rakhimova B.H., 2015
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— paBHOMEpHOE pacrpezeieHue GUHAHCOBBIX, TPYIOBLIX U IPUPOAHBIX PECYPCOB U YBEIMUYCHHUE OOBEKTHB-
HOCTH arpONpPOMBIIUIEHHOTO KOMITIEKCa;

— TIOSBJIECHHE HOBBIX TOCPEAHUYECKUX YCIYT;

— pacHIMpEHHUEe JOJHU NOTPEOUTENBCKUX HY K.

Baxneiinee MecTo B pa3BUTHUH OPraHM3allMOHHO-YKOHOMHYECKOI0 MeXaHn3Ma obecredeHust GpyHKIMOHUPO-
BaHUS JIOTUCTUYECKOI CUCTEMBI yNpaBJIEHUsS arpONPOMBIIUIEHHBIM KOMIUIEKCOM 3aHHMMAeT MPOTrpaMMHO-LIEIEBON Me-
TOJI, OpPUEHTHPOBAHHBIN HA NCIIOJIb30BAHHIE BCEX MMEIOIIUXCSI BOZMOXHOCTEH MPEATIPUATHS, MTOBBIMICHNE 3((HEKTUBHO-
CTH MAaTepHAIBHO-TEXHUIECKOTO OOECHEUCHUsSI CENbCKOXO3SMCTBEHHBIX HPEINPHUIATHH, Pa3BUTHIO HOBBIX OPIaHOB
ynpasneHus. Hanbosee BaXXHBIM CUHMTAETCS Pa3BUTHE IEKTPOHHOTO YNPABICHUS MPEANPHATHSIMU, HHOOpManHOHHAS
MOJJIEPKKA MTOTPEOUTENEH, pPallOHAIN3AIH YIPABICHIECKOTO0 U OyXraaTepcKoro ydera, BHEAPCHNUE aBTOMATH3HPO-
BaHHBIX CHCTEM YNPABICHUS NMPEANPHUATHAMU. B Ooiee MMUPOKOM CMBICIIE OpTaHH3aHOHHO-9KOHOMHIECKUH MEXaHN3M
OpPHEHTHPOBaH Ha Pa3BUTHE TEXHOJOTMYECKUX IPOLECCOB YNPABICHUS, HATAKUBAHHIO MEKPETMOHAIBHBIX XO3SH-
CTBEHHBIX CBS3€il.

KnroueBbIM (pakTOpOM IOBBIILICHNS! KOHKYPEHTOCIIOCOOHOCTH arpapHOro CEKTopa IyTeM HCIOJIb30BaHUS Op-
raHU3alMOHHO-9KOHOMUYECKOT0 MEXaHW3Ma SBISIETCS YIpaBJeHHUE 3JEMEHTaMHM KOHKypeHTocrmocoOHocTH. CucreM-
HBI METOJ MoApa3AeisieT JaHHbIe 3JIeMEHTHl Ha BHEIIHNE U BHyTpeHHUe. K BHEITHUM 37eMeHTaM OTHOCST U3MEHEHHUS
B OKpYy’Karollei cpene, KacaroIluecss SJKOHOMUUYECKUX aCIEKTOB, MOJUTHYECKUX M T.JI. BHeIIHHe 31eMeHTHl He MOoj-
BJIACTHBI YIPABIICHAIO MPEATIPHUATHIO U MIPECTABIIIOT COO0M HECKOIBKO YPOBHEH Pa3BUTHS, BKIIOYast MUKPOYPOBEHB,
ME30ypOBEHb, MAKpOypOBeHb. K BHYTpPEHHHM 3J€MEHTaM OTHOCAT MOTCHIHAIbHBIE BO3MOXKHOCTU TPEANPHATHS IO
TIOBBIIICHUIO KOHKYPEHTOCIIOCOOHOCTH M €r0 ONEpaTHBHOE PearnpoBaHNE HAa M3MEHSIONINECS BHEIIHUE ycnoBus. bia-
rojaps BHYTPEHHHM 3JIEMEHTaM IPEATIPUSITHE YIPABISIET CBOCH KOHKYPEHTOCTIOCOOHOCTBIO M ONIEPAaTHBHO pearupyeT
Ha BHEIITHHUE YCJIOBHSI.

Takum 00pazoM, OTMETUM, OPraHM3aALMOHHO-3KOHOMUYECKHH MEXaHH3M JIOTHCTHYECKOM CHCTEMBI yIpaBie-
HUSI arpOIIPOMBIIUICHHBIM KOMIUIEKCOM BKJIIOYAeT B Ce0sl OCHOBHBIC 3JIEMEHTHI YIIPABIICHUS, TaKUe, KaK 1IeJIH, 3a1a4H,
MeTobl. PaccMOTpuUM HX BKpaTIIe.

Llenu — noBsieHue 3G HEeKTHBHOCTH MPOU3BOICTBA NPEANPUATHI arpONPOMBILIIIEHHOT'O KOMILIEKCA.

3ana4a — yJI0BIETBOpPEHHE TOTPEOHOCTEI HACEIEHHS B CEbCKOX03IHCTBEHHBIX TOBapax.

MeToabl — aIMHUHUCTPATUBHbIE, YJKOHOMUYECKHE, COIIHATIbHO-TICUXO0JIOTHYECKHE.

Takum 00pa3om, MOXHO co31aTh 3(P(EKTHBHYIO CHCTEMY IO IOBBIIICHUIO YKOHOMHYECKHX MOKazaTeseH,
HaNpaBJICHHYIO Ha JOCTI)XEHHUE MOCTABICHHBIX Ienei n 3¢ QeKTHBHOrO pearnpoBaHus JOTHCTHIECKUX CHCTEM arpo-
MIPOMBIIINICHHOT'O KOMIUIEKCA Ha BHEIITHUE YCIIOBHSL.
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ORGANIZATIONAL-ECONOMIC MECHANISM OF THE LOGISTIC
MANAGEMENT SYSTEM OF AGRO-INDUSTRIAL COMPLEX

B.H. Rakhimova, Postgraduate Student
Complex Research Institute named after H.I. Ibragimov of the Russian Academy of Sciences (Grozny), Russia

Abstract. The organizational-economic mechanism of logistic management system of agro-industrial complex
plays an important role in development of agrarian sector in the market economy. The effective development of agro-
industrial complex requires improvement of the organizational-economic mechanism of agricultural producers. The key
place in organizational-economic mechanism development is taken by the agricultural enterprises, which are carrying
out their functions and participating in innovative technologies development. Thus, the special attention should be paid
to the creation of effective system on increase of economic indicators, on goal achievement and effective response of
logistic systems of agro-industrial complex to external conditions.

Keywords: agriculture, agro-industrial complex, innovations, agricultural producers.
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RESEARCHES MARKETING AND LOGISTICS SOFTWARE
COMMERCIAL ENTERPRISES UNDER THE AUSPICES
MANUFACTURER IN UKRAINE

N.1. Trishkina, PhD, Associate Professor, Director
Khmelnitsky Trade and Economic College,
Kyiv National Trade and Economic University (Khmelnitsky), Ukraine

Abstract. The development and increased competition in Ukraine forces
manufacturers pay more attention creating effective marketing and logistics systems,
which enable manufacturing plants to achieve the appropriate level of competitiveness
and to implement marketing and logistics to its own management system. Therefore,
the development of theoretical and methodological bases of formation and implemen-
tation of marketing and logistics support is a factor of increasing the efficiency of in-
dustrial and commercial activities of industrial enterprises and gaining relevance. The
introduction of modern management techniques in various areas of economic activity causes a significant expansion of
marketing tasks and justifies the need for multiple analyses of solutions in choosing potential partners. Thereby the re-
quirements determine the forms of cooperation within the channels of distribution through which the product gets to the
final consumer are increasing. All aspects of logistics of goods movement have three features that are characterized in
the article. The system of logistic service operates in cycles and the cycle consists of phases. Lately there is a tendency
to reduce the cycle of logistics service that provides a significant competitive advantage. Focusing on the fundamental
methodology of marketing as market concept of management and marketing, in the article was analyzed sales function that
is directed to on creation the effective sale network for maintenance of competitive production enterprises and realization
of them with a most benefit. There was investigated the essence conceptions of marketing and logistics, as well as their
integration, that often becomes a field searches for new possibilities and also chances to increase values and effects relat-
ed to the activity of productive enterprises at the dynamic market. Such scientists as Ph. Kotler and M. Christopher paid
the attention to interpretation of the concept “Marketing logistics . Retail trade objects that work under an aegis of a pro-
ducer are the corporate network of shops and brand name shops were investigated. The basic functions of marketing logis-
tics such as treatment of orders, warehousing and management by supplies and transporting were analyzed. It is conclud-
ed that modern productive enterprises are the whole supply chain of deliveries, or include a few links of chain of deliver-
ies. Proposed directions will assist the receipt of positive results of providing of competitiveness of industrial enterprises.

Keywords: production company; logistics; marketing; wholesale; retail, consumer.

JEL Classification: L12, L19, L21

Problem statement. On the stage of market relations strengthening of competitive activity at the internal user
market leads to the increase of the personal interest of national enterprises to the process of forming the systems of dis-
tribution of products.

The modern tendencies of increase the level of competition on world and national markets intensify the prob-
lem of search the productive enterprises of modern approaches on providing of their competitiveness. The modern
tendencies of increasing of the level of competition on world and national markets are intensifying the problem of
searching the modern approaches on providing of their competitiveness by the manufacturing enterprises. The devel-
opment and intensifying of competition in Ukraine compel commodity producers to pay more attention to the construc-
tion of the effective systems of marketing and logistics that allow the productive enterprises to achieve the correspond-
ing level of competitiveness. Using old traditional methods of management and the functions of production and distri-
bution by the Ukrainian producers cannot provide considerable competitive edges. For this reason domestic productive
enterprises must inculcate marketing and logistic in its own control system, because the level of organization and intro-
duction of them on an enterprise is one of main factors of its competitiveness, as the marketing-logistic providing al-
lows satisfying market necessities with minimum total expenses.

The rational combination of marketing as market-oriented and logistics as system-oriented management will
allow us to find the unsatisfied queries of consumers operatively, or to use them for forming fundamentally new com-
modities, to develop, produce and move forward the market products, which will satisfy these queries with minimum
expenses in the field of deliveries, use production, sale and after sale service, and consequently completer and more
effective, than competitors. However, the majority of producers does not use a marketing tool or use it not to a full de-
gree that intensifies the problem of searching the ways of survival and development by the commodity producers.
Therefore the development of theoretical-methodical bases of forming and introducing of the marketing-logistic provid-
ing acquires considerable actuality as it is a determinative of increase of efficiency of industrial and commercial activity
of productive enterprises.

© Trishkina N.I. / Tpumkuna H.W., 2015
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Analysis of the last researches and publications

The separate questions concerning channels of distribution became the object of research of known worldwide
specialists on marketing. The theoretical aspects of problem are lighted up in works: I. Ansoff (1999), H. Armstrong
(2001), H.J. Bolt (1991), P. Winckelmann (2001), L. Horchels (2003), J. Evans (1999), A. Al-Ansari (2002), Ph. Kotler
(2004), E. Koflan (2002), J. Lambe (1994), E. Marien (2010), A. Praysnera (2009), E. Hirsch (2001), L. Stern (2002).
Some questions of distribution process as component part of marketing complex of enterprise were considered in works
of the Ukrainian and the CIS countries scientists: O.M. Azaryan, |.L. Akulich, G.L. Bagiev, L.V. Balabanova,
0.B. Bilyi, A.V. Voychak, S.S. Garkavenko, V.G. Gerasymchuk, E.P. Golubkov, Yu.A. Daynovskyi, E.V. Krykavskyi,
O.P. Lutsiy, A.A. Mazaraki, V.V. Ortynska, A.F. Pavlenko, T.O. Prymak, V.Yu. Svyatnenko, N.I. Chuhray etc. How-
ever, in spite of many scientific publications on this theme, the applied aspects of forming the marketing channels of
distribution of products made by the domestic enterprises of different industries from the point of view of the Ukrainian
economy are lighted not enough. For this reason the task of perfection of management system on the basis of marketing
and logistic becomes important and requires the improvements of scientific and practical aspects of productive enter-
prises activity, creation of methodical and organizational instruments of management.

The aim of the article is to research the marketing-logistic providing of trade enterprises working under the
aegis of Ukrainian producers.

Results of main research. The strengthening of competitive activity at the internal user market causes the in-
crease of personal interest of national manufacturing enterprises to the process of forming the distribution systems of
products on the stage of perfection of market relations. The introduction of modern methods of management in the dif-
ferent spheres of economic activity causes considerable expansion of circle of marketing tasks and grounds the necessi-
ty of realization of multiple analyses of decisions in the process of choice of potential partners. The growing require-
ments are determining the forms of collaboration and distribution channels through which products get to the end-user.

The process of granting logistic service is elaborated by fragmentation on the separate operating-rooms stages
on the basis of executable description on each of them. Logistic service is connected to the customer order (from take
order to the receipt by a consumer their order) and stream of resources (beginning from the purchase of raw material
and ending prepared production distribution) [8, p. 45].

All aspects of logistics commodity movement have three characteristic features:

Firstly, the logistics includes and considers the different stages and operations of goods movement as single
unit, its components are related to each other, interdependent and require a systematic approach of the systems in the
management and study;

Secondly, the expenses of these stages and operations are carried out and taken into account as interrelated,
they are interdependent, therefore are calculated in totality, they are analyzed complex and are required the coordinated
approach in the management;

Thirdly, complex approach in logistics of goods movement is carried out with the purpose of the rhythmic,
timely and quality providing of consumers by commodities and customers by services with the least expenses.

Usually the system of logistic service functions cyclically. The cycle of logistic service consists of the stages:

— Time for formation of the order and its registration in the established order;

— time on delivery or transmission of order of commaodity;

— time on ordering fulfillment by a supplier, including orders setting the waiting time and the execution time;

— time of delivery of the made products to the customer.

Lately there is a tendency of reduction of cycle of logistic service that gives a considerable competitive edge.
The shorter cycle of service, the less supplies need to be retained to the consumer.

Focusing on the fundamental methodology of marketing as market conception of management and marketing it
is expedient to pay attention to function of sale that is directed to on creation the effective sale network for maintenance
of competitive products of enterprise and realization of them with a most benefit. Effective implementation of market-
ing sale function is difficult enough and problematic task, taking into account the scales of modern market, spatial and
temporal obstacles present on a way from a producer to end-user, there is a necessity of the involvement of the sale in-
termediaries and others. A sale function contains next components: organization the system of commodities movement;
use of purposeful commodity politics; organization of service.

The Essence of marketing conception is a management (planning, organization and control) a production, a
market promotion and realization of the products focused on demand (the needs of consumer’s products).

The essence of conception of logistic consists in management (planning, organization and control) material, in-
formative and other flows, oriented to the effective use of potential possibilities, facilities and efforts for the decision of
complex tasks with physical moving of products into an enterprise and in an environment with the purpose of satisfac-
tion the consumers necessities in transport-expeditionary services and procurement sale works.

Nowadays the integration problem of marketing and logistics more often becomes the sphere of searching the
new possibilities, and also chances of growth the values and effects, related to the activity of productive enterprises at
the dynamic market.

The conceptions of logistics and marketing are based on an economic community reflecting the essence of
market processes.

From the fundamental point of view, a sale is the accomplished fact for a supplier (producer), only when end-
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user has a necessary commodity. To this moment the realization is an unfinished process. Thus, marketing and logistics
are inseparable from each other, because they together predetermine the policy and character of manufacturing, supply
and sale activity of market entities.

Philip Kotler also pays attention to the concept of marketing logistics in his work “Marketing-management” [5,
p. 348]. He defines it as an approach according to that a company must investigate the requirements of market, and then
form the chain of deliveries. According to Ph. Kotler, marketing logistics involves planning, implementation and con-
trol of material flows, from the points of origin and ending destinations, with the purpose of satisfaction of customer
needs.

It should be noted, that Martin Christopher, one of the founders of the “Marketing logistic” concept does not
give exact definition to this term [6, 10]. He marks that the marketing logistics focuses on how customer service can be
used for the receipt of competitive edges. It aims to manage the interaction between marketing and logistics with the
purpose of concordance of perspective strategies in the context of the wider chain of deliveries.

Marketing-logistics support will effectively express itself in commercial enterprises that work under the aegis a
producer. According to N.A. Holoshubova, investigating retail trade objects should pay attention to the corporate net-
work of shops.

A corporate network of shops is an association from a few to ten of hundreds and even thousands of shops of
retail business, belonging to one owner, have the centralized management, centralized services of purchase of com-
modities and supply, and offer the same range of goods [2, p. 54].

Corporate networks have several advantages over independent traders. Firstly, due to the sizes the networks
have the opportunity to purchase large quantities of goods at lower prices. Secondly, they can afford to hire experts on
pricing, promotion, inventory management and forecasting sales for the entire corporation and each market separately,
where inferior shops are located. Finally, networks allow to save money was spent on product promotion, because gen-
eral costs on advertising are used for a large number of shops and a large number of goods.

W. Denenberg and F. Taylor highlight brand name shops when characterize the types of shops. A brand name
shop is a small retail enterprise with trade area to 150 m? has a limit range of the manufactured or foodstuff goods; it is
in the submission of that enterprise, whose commaodities are traded in. Such enterprise must study the consumer demand
for the goods, provide services, and lead an active marketing policy [9, p. 43].

A brand name shop is trade organization of any legal form or its structural subdivision, the subject of its activi-
ty is the retail or small-scale wholesale trading of different commodities of certain nomenclature, according to the pro-
ductive profile of her founders and suppliers. It should have a brand name, logo, brand packaging for products, branded
clothing for their employees, made in the same style with advertisement registration of founders of commercial organi-
zation.

So, first of all the enterprise of brand name trade differs in belonging to the certain firm or to producer.

The network of brand name trade promotes the timely response of the enterprise on changes what are going on
the market, in order to, on the one hand, determine the most perspective directions of production development, and on
the other hand, a producer participates in forming of population demand through the brand name trade. Because branded
stores network has more opportunities for presentation to the consumer new products and services and qualified sales
people and consultants can offer not just goods, but also tell in detail about product advantages over other types of
products, about the methods of its preparation or usage.

Some manufacturing enterprises consider the primary objective of logistics is a grant of maximum amount of
services to the consumers with minimum expenses. Unfortunately, only a small number of productive companies able to
simultaneously to maximize level of services and minimize expenses on distribution of commodities. The maximum
level of service provides quick delivery of goods, maintenance of large volumes of commaodity supplies, flexible change
of assortment, possibility of return the commodity, and also granting other services. All these measures increase ex-
penses on distribution of commodities. At the same time minimum expenses on distribution envisage longer terms of
deliveries, maintain lower inventories, large volumes of parties of commaodities for transportation. These actions lead to
a lower level of customer service.

G. Armstrong and F. Kotler in his book “Marketing” [1, p. 371] offered basic functions of marketing logistics.
They assert that an enterprise defined the aims of marketing logistic, can pass to the creation of such system of com-
modity motion, that will help implement these aims with minimum expenses. So, an enterprise must make a decision
related to the basic functions of marketing logistics, such as order processing, warehousing, inventory management and
transportation.

All above-stated features influenced on forming the tendency to enlargement of enterprises. For example, large
manufacturing companies buying up smaller companies to increase its production capacities and expand sales territory.
The holdings include productive grounds and distribution companies. It contributes the exit of enterprise on the state
level and strengthens leadership positions in regional markets.

The production of quality and safe products requires timely delivery to the target market and bringing it to the
consumer. The system of continuous supply to the market is determined, so-called the chain of deliveries. A chain of
deliveries is the difficult system of interrelated business units, covering the entire process of transformation of raw ma-
terials into finished products and delivery of these products the final consumer. The chain of deliveries consists of links
that can belong to both a single organization and different contractors (suppliers, distributors).
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Thus, it is possible to confirm that modern manufacturing enterprises are the chains of deliveries or include in
itself a few links of chain of deliveries (for example, production and distribution). Such a complex organization requires
a new management approach —b synchronous management by all links and elements of chains of deliveries (materials,
suppliers, manufacturing facilities and resources, products, inventory, warehouses, distribution centers, transportation,
customers) taking into account the relationships and limitations between them. Therefore, planning plays the leading
role in the functions of supply chain management.

It is possible to get the positive results of providing the competitiveness of productive enterprises as a result of
application in the activity of manufacturing enterprises the system of management of the deliveries chains, namely:

— Reducing “losses” amount of sales (in the absence of necessary goods stocks) due to more accurate place-
ment of inventory and monitoring them. Thus a double goal achieved: increasing sales and providing a higher level of
customer service;

— the logistic system, sensitive to market changes can provide reduction of “cycle of customer service” and
accordingly reduction of stocks in them. It gives to the supplier- company competitive in the fight for market share;

— successful use of logistic aspects in the process promotes strengthening the connections the supplier rela-
tionships with the consumer. This can be achieved by integration of supplier’s facilities of products delivery and means
of its receipt by the consumer;

— the effective methods of “physical” distribution have a substantial economy of charges, that can be spread
on a consumer in the form of declining payments for delivery of products;

— successful use of marketing aspects in process gives an opportunity to the enterprise to compete on separate
markets more successfully and profitably.

The marketing logistical aspects of providing the competitiveness of manufacturing companies must be formed
on the basis of flexible construction of marketing and logistics organizational structure. It ensures the elimination of
artificial boundaries between departments and short informative connections when making economic management solu-
tions for corporate (firm) trade enterprises. It must be built in accordance with the features of the certain production
company. The market research of manufactured products is complemented by analyses of environmental, which charac-
terize relationships between suppliers and customers, the rate of development of consumer demand, the competition on
the markets of supply and sale and by other factors.

Conclusion, author’s proposals. The marketing and logistics support is an integral instrument of manage-
ment. It promotes the achievement of strategic, tactical or operative goals of business organization through the effective
management of material and service flows and also attendant flows of information and financial means (from the point
of view of reducing overall costs and satisfaction consumers’ requirements in regard to quality of products and ser-
vices). The use of the marketing and logistic approach to organization of commodity production means integration its
separate subdivisions and links in the well-organized single system of material flows capable to adequate reaction to the
environment.

Effectiveness of functioning of the logistic system of agricultural commodity producers depends on perfection
of economic mechanism, under that we understand the complex of specific forms and levers of cooperation that pro-
vides functioning of the logistic systems and management efficiency by them, in future will show out an enterprise on
the higher level of development and will assist its positive image at the market. Effective functioning of logistics system
of agricultural producers depends of the economical mechanism perfection. It is defined as the complex of specific
forms and levers. Their interaction ensures the functioning of logistic systems and effective management of them,
which further brings the company to a higher level of development and promotes its positive image at the market. The
effectiveness of marketing and logistics management depends on the level of service production. The main purpose of
marketing logistics service is providing the necessary level of requirements of consumers’ satisfaction at the lowest
total cost; it is provided by guaranteed receipt the product of relevant quality, quantity and assortment of products in a
certain place at a certain time and at a specified price.

The strategic directions of the marketing and logistics support of trade enterprises were presented in the article;
these directions working under the aegis of the producer should become the basis for further researches related to the
problems of productive activity development, wholesale and retail trade, as components of the economic system of
Ukraine.
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HCCJIEJOBAHUE MAPKETHHI-JIOTUCTHYECKOI'O OBECHHEYEHU S
TOPI'OBBIX KOMITAHUMU ITOJ IT'NIOU ITPOU3BOAUTEJISA B YKPANHE

H.HU. TpumkuHa, KaHAUJAT SKOHOMUUYECKHUX HAYK, JOLEHT, TUPEKTOP
XMEeNbHULIKUI TOPTOBO-3KOHOMUYECKUN KOJUIEXK,
KueBckuit HallMOHANBHBIA TOPrOBO-3KOHOMUYECKUH YHUBEpCUTET (XMENbHUIIKHI), YKpanHa

Annomayun. B cmamve onpedeneno u ucciedosano euanue Qakmopos mapkemuHaa u J102UCIUKYU HA Oes-
MeNbHOCMb MOP208bIX NPEONPUAMUL, PAOOMAWUX NOO 22Udoll npouzsooumens. Paccmompenvt npunyunst cucmembl
yenu nocmagox, 0X6AMbvlEAWUe 8eCb NPOYECC MOBAPOOBUICEHUS OM NPOU3BOOUMENA 00 KOHEYHO20 NOMpeOumes.
Ocywecmeneno oyenuganue co4emanus MapKemuHzo80ll U J102UCMUYECKOU COCMABNAIOWUX 015l 00ecneueHus KOHKY-
PEHMOCNOCOOHOCMU NPEONPUAMUTE U NPEONIONHCEH MEXAHUIM PYHKYUOHUPOBAHUSL NPOU3BOOCMEEHHBIX NPEONPUAMUL 6
VCNI0BUAX MAPKEMUH2-T02UCIMUYECKO20 00ecnedeHUs.

Kniouegvie cnoga: npouzsoocmeennoe npeonpusmue, 102UCmuKd, MapKemuHe, OnmoGds mop2o6is, pO3HUYHAS
mopeoe6is, nompeoumeis.
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Abstract. At the present stage of development innovation economy is interpreted much more broadly than the
production and implementation of new or improved products, services and manufacturing processes. Therefore, change
and approaches to the determination of its essence, the development of methods for increasing and evaluating its effec-
tiveness. In this article, the most pressing is the question of innovation activity within the management model of organi-
zational activity in the enterprise.

Keywords: innovation, entrepreneurship, production, innovation, process, efficiency.

An innovative economy is of interest to all citizens. Its fundamental difference from the so-called classical
economics that are exploited, used not minerals, they have a restrictive limits, and the beginning of the high economic
knowledge of human potential is limitless. To create the need to develop both the scientific and technological potential
and applied research, which requires a new infrastructure and institutional environment that allows “bringing” funda-
mental research to commercial applications.

To date, the country faces the task of creating a new class of entrepreneurs who would be engaged in innova-
tive business. They must have the ability to find the knowledge, research and development, patents, to offer them to the
market. Innovative business involves the development of intermediary role between the scientific, technical and indus-
trial areas. In addition, his ultimate goal is a wide network of companies able to set up production of high-tech products
quickly, are highly competitive on world markets.

The most comprehensive definition of innovation in business activity at the present stage of economic devel-
opment given the Russian scientist S.A. Agaptsov etc., Monograph “The business management system”, by which they
mean innovation in all areas of business management (development, marketing, production, proper management, etc.),
characterized by qualitative difference from the previous analog (the technology level, consumer properties, the im-
provement of the organization, effective use of resources quality of market activity, etc.) [1].

The following features are decisive for innovation [3]: they are always associated with economic (practical)
use of original solutions. This is how they differ from technical inventions; provide specific economic and / or social
benefits for the user. This benefit determines the penetration and diffusion of innovation in the market; means the first
use of innovation in the enterprise regardless of whether it was used anywhere else before. In other words, in terms of
individual companies, even imitation can have the character of innovation; they need to be creative and involve risks.
Innovation cannot be created and implemented in the course of routine processes, and require all participants (managers
and employees) a clear understanding of the need for them and creativity.

In the process of social production innovations presented by such changes, which are capable of bringing add-
ed value tangible or intangible nature. Manufacturing innovations are assessed, classified in terms of the subject con-
suming an additional utility from its use. They can be either the end user using the benefit to meet immediate human
needs or production, satisfying production needs.

It is important to characterize the objective and subjective characteristics of the flow of innovation processes.
The dialectical interplay of these aspects of economic phenomena directly affects the determination of the value of in-
novation in the process of determining the innovation potential of an economic education. In this context, the overlap-
ping interests of economic entities and their associations, as a generation, and contribute to the spread (diffusion) of
innovation, as well as their industry-consuming entities, regional socio natural management systems.

An analysis of the objective laws and trends of innovation is important, in order to identify a particular stage of
development of innovation and imagine how the trend will change in the transition to the next stage, as the course of
innovation process is objective, but it must be supported by relevant socio-economic and logistical conditions.

The role of the subjective factor influence on the objective conditions imposed by the production sphere espe-
cially increases in the formation of modern economic mechanism of innovative activity [2]. The subjective factor, the
effect of which comes from the science, appears creator future innovation through its work or the problem posed by the
subject of industrial activity. As the A.G. Kiriakov, “here we have a specific relationship and a special mode of action
of the subjective factor in the market mechanism” [4].

Thus, the reproduction of innovation increases the extent to which an optimal way were used the previous
achievements of science and technology to improve production and business activities of enterprises, organizations and
institutions, as well as in the management of all the processes that make up the organizational and economic mechanism
of the economic entity.

© Shalbaeva A.R., Abdikerimova G.I., Kulanova D.A., Agabekova G.N. / lllanbaeBa A.P., A6muxepumosa I'.11., Kynanosa JI.A.,
Arab6ekosa I H., 2015
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“Improving production through the use of innovation is determined by the subjects consuming. Consumers’ ac-
tions lead to the necessary changes in the objective conditions that affect the producers of goods and services. With
fierce competition in the market, the objective economic conditions are continuously evolving” [2].

The need for better meet market demand is the starting point in the production and dissemination of innova-
tion. The desire to ensure the continuity and stability of the reproduction process, the profit is the motive in this case the
emergence of new ways of combining production factors in any business entity. Moreover, often the use of new combi-
nations and, as a consequence, the emergence of innovation becomes the only possible way of profitable capital invest-
ments and meet market demand. Terms of competition also act as a stimulus for the implementation of process of tech-
nological innovation in order to reduce production costs.

A separate business entity, doing business function, acts in a way that disrupts the current situation of market
equilibrium. Entrepreneurship in its interpretation of Schumpeter market breaks the continuous cycle: the entrepreneur
seems initiating changes and generating new opportunities [5].

However, considering innovation as a process of learning from experience, including the experience of sub-
optimal use of the available factors of production, not the use of integrated market information, we can say that this
activity itself is an adaptation of enterprise solutions to the changing external environment. The process of market open-
ing is based on the monitoring of price information. In this sense, changes in price expectations associated with the pos-
sibility of changes in prices of purchased and sold products and resources in different periods, is an incentive for.

Thus, innovation is a process of self-organization of economic entities, using the principles of freedom of sci-
entific and other creativity, independent decision-making enterprise. The effectiveness of innovation activities of indi-
vidual enterprises, the definition of the value of its product innovation, full implementation of its innovative potential
are dependent on the adequacy of its (the company) included in the objective tendencies of the development of innova-
tion on the meso and macro levels of economic development.
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Annomayus. Ha cospemennom smane pazsumusi IKOHOMUKU UHHOBAYUS MPAKINYEMCs 3HAYUMENbHO Wupe,
YeM npou3eo00CMe0 U Peanu3aylis HOGbIX Ul YIYYUEHHbIX 6U008 NPOOYKYUL, YCIye, NPOU3BOOCHBEHHBIX U MEXHON02U-
yeckux npoyeccos. CnedogamenbHo, MEHAIOMCA U NOOX00bl K ONpedeneHuio ee CYWHOCMU, papabomke mMemooos no-
BbLUUEHUSL U OYeHKU ee dpdexmuerHocmu. B pamkax dannotl cmamvu Haubonee aKmyanbHbIM HPEOCMAGISLEMC s 60NPOC
UHHOBAYUOHHAS, AKMUBHOCTIb 8 PAMKAX YNPAGIEHYECKOU MOOENU OP2AHU3AYUOHHOU 0esimelbHOCMU HA NPeOnpUsImuiL.
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Abstract. The chosen research topic has urgent character due to the current state of society and the ever-
increasing requirements of the modern world. Modern institutions of society should remain stable, successful and com-
petitive. Crowdsourcing is one of the ways to optimize the functioning of enterprises. Nowadays there is the introduc-
tion of crowdsourcing in many spheres of life: business, art, medicine, science, etc. However, questions of crowdsourc-
ing use are not fully investigated in the scientific literature, reflecting the importance of the chosen research topic.
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In modern conditions of development of society, against the background of technological change, communica-
tion and social paradigms socialization of public management, by giving subjective object functions, increases the need
for a rapid response to requests from the public. There is a search for innovative and effective technologies to interact
and work with civil society. In the foreground, there is a constructive and open dialogue between all the state public
sector, keeping the different interests in government policy, to attract the creative class in management decisions.

One of these management technologies, which can be called truly innovative, progressive and trend today, is
crowdsourcing.

Crowdsourcing means the transfer of certain production functions of an indefinite number of persons based on
a public offer does not mean the conclusion of the employment contract. In other words, crowdsourcing is a technology
that combines a new class of network innovation systems, a new approach to the methodology of solving complex prob-
lems using the intellectual potential and knowledge of millions of people with a breakdown of the process into its con-
stituent smaller parts [1].

The first company to draw attention to the potential of the «voice of the people» was Threadless, headed by
two men, Jake Nickell and Jacob Dehart [6]. They organized a contest for the best picture. The highlight of this seem-
ingly banal enterprise was that the winner would have to choose the participants of the contest. The project has been
very, very successful. After the site was launched on Threadless.com, which is entirely based on this idea: the online
community offers designs for prints on T-shirts, and users choose the best, which is subsequently subjected to replica-
tion. As a result, in 2006, the company had revenue of $17 million. They do not spend on advertising and marketing, as
users themselves ask for your circle of friends to vote for their drawings. It turns out that they are the advertising agents.
A similar practice has implemented all known company Nike: they offered to anyone who wishes to participate in the
process of creating a new collection of clothes. We had just visited the resource nikeid.com, hosts the designer items.
Absolutely everything started using clothing items were taken into account and analyzed. For example, often create
high sneakers in purple and orange tones. Creators of the company once paid attention to it, and after a few days, these
shoes were placed on the shelves. All fashion trends originate on the street. Based on a statement we can say that every-
thing is created taking into account the preferences of the majority of people, in other words — the voices of people. This
is crowdsourcing.

The Linux operating system initially was a crowdsourcing project. All the people who had at least basic pro-
gramming skills could participate in the finalization of the operating system code. As a result, Linux has become a seri-
ous competitor to Microsoft.

Company NASA also overlook crowdsourcing. She created project NASA Clickworkers, which aims to ana-
lyze the Martian surface arrays (images of the Martian surface created by amateur astronomers) [6].

In spring 2008, scientists at Washington University developed a computer game Fold.it [2]. It was a model pro-
tein folding in three-dimensional structure. The player should have when working with these proteins, make this the
most successful. The results of the game were sent to a processing center where checked on supercomputers.

Players discovered many formulas are useful for science. However, the last one was struck by the world of sci-
ence. Players have found an accurate model of the enzyme, which plays a key role in human infection with human im-
munodeficiency syndrome. The most amazing thing is that the model of the protein could not get over the 15 years. In
addition, players Fold.it found her one-fifth of that period. Now you can try to create a drug that affects the enzyme.
Therefore, what crowdsourcing is not only helps in promoting a product, but also sometimes solve global problems of
humanity. The following example illustrates the best way possible the last sentence.

Crowdsourcing helped expose the corruption. In summer 2006, the Florida newspaper News-Press (USA)
found that readers are living in one of the new homes have to pay for connecting their homes to the sewerage system
around 40000 dollars. Most often in such situations, the newspaper sent to a journalistic investigation of one or two
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correspondents, and these activities are time-consuming and does not always bring the expected result. Therefore, the
newspaper decided to ask themselves the readers to know the reason for such a high price. As we can see, there have
been applied crowdsourcing action. As a result, the newspaper received a huge amount of information that people asso-
ciate with the editors — call, came, sent e-mails. Since among the readers of the publication are the representatives of
different jobs, the situation was objectively examined from all sides.

Thus, the newspaper found out and published the fact of corruption. Pros: one of the officials sacked, the in-
habitants received a reduction of utility service payments by more than 30 %, and the rating of the newspaper soared.

Already we have described methods — the company Starbuks, to offer its customers to create an original recipe
for coffee, and the most famous example of crowdsourcing in Russia — the project «Sberbank 21» [3]. Online platform
sberbank21.ru, which has already registered more than 100000 users, was created specifically for the purpose of
crowdsourcing. Members put forward on a monthly basis about 3000 offers experts of the bank, and some have success-
fully implemented.

It is also a successful example of crowdsourcing is the Russian Wikipedia. This online encyclopedia entirely
created by the efforts of ordinary members and, in contrast to the usual, the paper version of the encyclopedia, constant-
ly updated. Wiki develops, and to the use of its information resorting to different cases. It really has the necessary in-
formation.

Another example is the preparation of a unified state exam in the social network «VKontakte» [7]. Group en-
terprising people set up pages for the joint preparation for the exams. Over time, it became clear that this form of educa-
tion is not only the place to be, but it is also very productive. The gist of it is this: Public administrators spread the task
of the exam on the community wall; subscribers are responsible for them, discussing complicated issues and help each
other with the answers. Also organized an online conference, where applicants are discussing complex issues. It is much
better than putting some recent practice in the network ready answers to the exam.

In Kazakhstan crowdsourcing infancy. However, experts have already done a lot. Thus, in Astana and Almaty
are regularly held event called Friday. Recently, more specifically June 29, 2012 in Almaty was held an event Friday,
which was the subject of crowdsourcing. It was attended by Chairman of the Board of JSC «Kazakhtelecomy
Kuanyshbek Yessekeyev, general manager of the Department of Innovation Policy of «Samruk-Kazyna» JSC Dauren
Makanov, CEO «KTCloudLab» Arman Dunbaev, as well as employees of the company «KaznetMedia» Bauyrzhan
Sadiev and Alexei Kiyanitsa.

Experts believe that crowdsourcing projects and, consequently, successful examples of crowdsourcing in Ka-
zakhstan, will be every year more and more. That is quite natural - the best technology always applies a wide range of
individuals.
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Annomayun. AxkmyanibHOCmb 8bIOPAHHOU MeMbL UCCLe008AHUL 00YCILIOBTIEHA COBPEMEHHbIM COCMOsHUEM 00-
wecmea u gce boiee 803pPACMAWUMU MPeDOBAHUAMU, NPEObAGIseMbIMU K cospemennomy mupy. CogpemenHble UH-
cmumymst 00uecmaea O00JINCHbL OCMABAMbCS CMAOUIHBIMU, YCHEWHbIMU U KOHKYPEeHMOCcnocoouvimu. Kpayocopcune
A6IAEMCsL OOHUM U3 CROCOD08 ONMUMUSAYUYU QYHKYUOHUPOSAHUS npednpusmuil. B nacmosiwee epems npoucxooum
BHeOpeHue KpayOCopCuH2a 80 MHO2UE Chepbl HCUZHEOeMEIbHOCHU YeNl06eKd: OU3HEC, UCKYCCMEO, MeOUYUHY, HAYKY U
m.0. OOHAKO 8ONPOCHl NPUMEHEHUS KPAYOCOPCUHEA 8 HAYYHOU AUmepamype uccied08ansbl HedoCmamoyHo noaHo, Ymo
ompasicaem 8adCHOCMb 6blOPAHHOL MEMbl UCCLE008AHUSL.
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Jurisprudence
IOpuanyeckne Hayku

VIIK 343.265

YI'OJOBHO-TIPABOBASI XAPAKTEPUCTHUKA 3AMEHBI HEOTBBITOI
YACTHU HAKA3AHUA BOJIEE MATI'KUM BUJIOM HAKA3AHUSA

N.A. EppemoBa, kaHANIAT IOPUINIECKUX HAYK, TOLEHT,
JIOKTOPAHT KageIpbl YTOJIOBHOTO U YTOJIOBHO-UCIIOIHUTEIHHOTO NIpaBa
®I'bOY BIIO «CapatoBckas TocyAapCTBEHHasl IopUaAndecKas akaaeMusy, Poccus

Annomauyusn. Cmamosi noCesIWEHA Y2ON06HO-NPABOBOU XAPAKMEPUCMUKE 3aAMEHbl HeOMObIMOU YaACmU HAKA-
3anust bonee MaeKuUM 6u0oM Haxasanust. [Ipedcmasnenvl OCHOBAHUS U YCOBUSL e€ NPUMEHEHUSL C YYemoM Oelicmeylouje-
20 Y20I06HO20 U Y20I06HO-UCNOIHUMENIBHO20 3AKOHOOAMeNbCcmed. Bulsignenvl npobiembl 3aKOHO0AMENbHO20 PeyIupo-
6AHUSL U NPAKMUYECKOU Peanu3ayuil 3amMeHbl HeOmObIMOU Yacmu HaKa3anus 60aee MASKUM 8UOOM Hakazanus. Onpede-
JIEHA CYWHOCMb OAHHO20 8UOA 0CBODONHCOCHUS O HAKA3AHUAL.

Knroueewie cnoea: oceoboocoenue om naxazanus, 6uobl 0C6000AHCOCHUS OM HAKA3AHUSA, 3aMeHd HeomObimotl
yacmu Hakazanus 601ee MASKUM 6UOOM HAKA3AHUS, OCHOBAHUA 3aMeHbl HeomObIMOol Yacmu HaKa3auus 6onee MASKUM
BUOOM HAKA3AHUS, YCA0BUSL 3AMEHbl HeOMObIMOU YACMU HAKA3AHUS O0Jlee MASKUM 6UOOM HAKA3AHUSL.

HNucTuTyT 0CcBOOOXKIEHUS OT Haka3zaHus coaepxkutcs B riaBe 12 YK PD «OcBoboxeHue OT HaKa3aHUs», Te
MPECTABICHBI Pa3IMYHbIC BUABI OCBOOOKICHUSA OT HAKa3aHUs, B YUCIIC KOTOPBIX 3aMEHA HEOTOBITON YacTH HaKa3aHUS
Gosee MaArkuM BuaoM Hakazanus. Tak, c¢T.80 YK P® «3amena HeoTOLITOM yacTH Haka3zaHHs 0OJie€ MSITKHM BHIOM
HaKa3aHUs» 3aKPEIUICT: JIMIlY, OTOBIBAIOIIEMY COJACPIKAaHHE B MUCHUIUIMHAPHOW BOMHCKOW YacTH, MPUHYIUTCIHHBIC
paboTHI WIN JIUIICHHE CBOOOIBI, BOSMECTHBIEMY Bpel (IOTHOCTHIO WM YaCTUYHO), MIPUIMHEHHBIN MPECTYIUICHHEM,
CyIl C YYETOM €ro MOBEICHIS B TEUCHUE BCETO IepHoa OTOBIBAHUS HAKA3aHUS MOXKET 3aMEHHUTh OCTaBIIYIOCS HE OTOBI-
TOH YacTh HaKa3aHWs 0oJiee MITKAM BHIOM Haka3zaHUs. [Ipy 3TOM JIMII0 MOKET OBITh MOJHOCTHIO HIJIM YaCTUIHO OCBO-
00’KI€HO OT OTOBIBAHUS JIOMOJHHUTEILHOIO BH/A HAKa3aHHUS.

HeotOrpITast yacTh Haka3aHUS MOXKET OBITH 3aMCHEHa 0oJiee MATKHM BHIOM HakKa3aHUS TOcCie (aKTHIECKOTO
OTOBITHSI OCYKIECHHBIM K JIMIICHUIO CBOOOIBI 32 COBEPIICHHE: MPECTYIUICHUS HEOOIBIION HIH CPEIHEH TSDKECTH — HE
MEHee OJIHOH TpeTH CpoKa HaKa3zaHWs; TSHKKOTO MPECTYIUICHUS — HE MEHee MOJIOBUHBI CPOKA HAKa3aHUSI, 0CO00 TAKKO-
ro MPECTYIUICHUS — HE MEHee JBYX TpeTed CpoKa HaKa3aHUs; NMPECTYIUIEHUH MPOTUB MOJOBOW HEMPUKOCHOBEHHOCTH
HECOBEPIICHHOJIETHUX, a TaKKe MPecTyMIeHnH, mpexycMoTpeHHbIx cT.210 YK P®, — He MeHee Tpex deTBepTeil cpoka
HakKa3aHWs; MPECTYMJIEHUH MPOTUB TMOJIOBOW HEMPUKOCHOBEHHOCTH HECOBEPIICHHONETHUX, HE JOCTUTIIUX YEeThIPHA-
JATUIIETHETO BO3pPAacTa, — HE MEHEE YEThIPEX MATHIX CPOKA HaKa3aHUSI.

IIpu 3aMeHe HEOTOBITON YacTH HaKa3aHUs CyA MOXET U30paTh Tr000# Ooiee MATKHN BHUI HaKa3aHUSA B COOT-
BETCTBUU C BUJAMHU Haka3aHWi, ykazaHHbIMH B cT.44 YK P®, B npenenax, npenycmorpennblx YK PO s kaxumoro
BHUJa HaKa3aHUs.

Hcxons u3 aHanmm3a IpeAcTaBIeHHON HOPMBI, CIIeIyeT 3aMETUTh, YTO 3aMeHa HEOTOBITONW YacTH HaKa3aHUs 00-
Jiee MATKAM BUJIOM HaKa3aHUs SBISIET COOON OJTMH M3 BHIOB OCBOOOKICHUS OT HaKa3aHHs, TOCKOJIBKY IpEICTaBICHA B
rmaBe 12 YK P®. OpHako, ecinu oOpaTuTh BHUMAaHHE HA €€ CYINIHOCTHBIC aClleKThI, TO MOXKHO IPEAIIONIOKHUTD, YTO KaK
TaKOBOT'O TOJHOTO OCBOOOX/ICHHS B IaHHOM CJIy4ae He CYIIECTBYET, MOCKOJBKY JIUITy MOTYT ObITh 3aMEHEHbI HaKa3a-
HUSI, IPOCMOTPEHHBIE YTOJOBHBIM 3aKOHOM (COZIEpKaHKWE B TUCITUTUIMHAPHONW BOMHCKOW YacTH, PUHYAUTEIHHBIE pa-
O0THI WK JIHIIEHUE CBOOOABI) Ha Ooee Markue BUAbL. OCyXKICHHOMY B JaHHOM CITydae OCHOBHOE HaKa3aHHE 3aMEHS-
eTcsl Ha Apyroi Bun Hakazanus. O MOJTHOM WM YaCTUYHOM OCBOOOJICHUH PEeYb MOXET UITH MPH OCBOOOKIEHUU OT
JIOTIOTHATEIHHOTO Haka3zaHus. Kpome Toro, mpeicTaBieHHass HOpMa CONEPKUT OCHOBAHMS MPUMEHEHUs — (HopMalib-
HbIe, MaTepHaIIbHBIC U MIpoleAypHbIe. DOpMaIbHOE OCHOBAHHE HETIOCPEACTBEHHO CBSI3aHO C TIEPUOJIOM BPEMEHH OTOBI-
TOTO HaKa3aHHs. YTOJIOBHBIN KOJEKC 3aKpEIUISET, YTO HEOTOBITas YacTh HAKa3aHUs MOXET OBITh 3aMEHEHa OoJiee MsT-
KHM BUJIOM HaKa3aHUs 3a MPECTYIUICHHUS HeOOJIBIION WITH CPEIHEH TSHKECTH — He MEHEe OJHOM TPEeTH CpOKa HaKa3aHUs;
TSHKKOTO MPECTYIUICHUSI — HE MEHEe IMOJIOBHHBI CPOKa HaKa3aHHUs; 0000 TSHKKOTO MPECTYIUICHUS — HE MEHee JIBYX Tpe-
Tel CpoKa HaKa3aHWs; NPECTYIUIEHUH NPOTHUB MOJOBOH HENMPUKOCHOBEHHOCTH HECOBEPILEHHOJETHHX, a TaKXe Ipe-
cTymieHul, npeaycMorpeHHsix cT.210 YK PD, — He MeHee Tpex ueTBepTell cpoka Haka3aHUs; MPECTYIIEHUH NPOTUB
TIOJIOBOW HENMPHUKOCHOBEHHOCTH HECOBEPIIEHHOJETHUX, HE JOCTUTIIUX YETHIPHAIIATHIECTHETO BO3pacTa, — HE MEHee
YEeTBIPEeX MATHIX CPOKA HAKA3aHUS.
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MarepuanbHOE€ OCHOBAaHHE CBSA3aHO C MCIPABICHUEM OCY>KIEHHOTO M 3aBUCHUT OT MOBEIEHUS JIMLA BO BpeMs
0oTOBIBaHUS Haka3zaHUs. [loBeJicHHE OCYKICHHOTO JOKHO CBHICTEIBCTBOBATH O TOM, YTO JOCTHKCHHUE IIeNIeH Hakaza-
HUS BO3MOXKHO TIPU IPUMEHEHUH K JIMIy 00Jice MATKOTO BHJIa Haka3aHus. Kak MpaBuiio, BBIBOJ Cylla O TOM, YTO OCYK-
JICHHBII 3aCJTy>)KHBACT 3aMCHBI HEOTOBITOW YaCTH Haka3aHHs 0oJiee MATKAM BHIOM HaKa3aHUs, OJDKEH OBITh OCHOBAH
Ha BCECTOPOHHEM Y4YETE TAHHBIX O €ro MOBEJCHUU 3a BECh MEPUO] OTOBIBAHKS HAKA3aHU, a HE TOJIBKO 3a BpEMsl, HEMO-
CPEICTBEHHO MPEALIECTBYIONIEEe PACCMOTPEHUIO X0aTaiicTBa UJIM NPEJCTABICHUs. Y UUTHIBAETCSI MHEHUE TIPEICTaBU-
TN WCTPAaBUTEIHFHOTO YUPEXKICHISI W MPOKypopa O HAJMYUHU JINOO OTCYTCTBHM OCHOBAHWHU AJIS NPU3HAHMA JIMIA HE
HYKIAIOIIIMCS B JaTbHEeHIIeM OTOBIBAHNH HaKa3aHUS FITH 3aMEHBI HEOTOBITON YacTH HaKa3aHUs 00Jiee MIATKAM BHIOM
Hakazauus. [IponemypHasie ocHoBanus 3akperuieHsl B YUK u YIIK P®. Yacte 3 ct.175 YUK PO 3akperuser: ocyx-
JeHHBIH, KOTOPOMY HEOTOBITasl YaCTh HaKa3aHUS MOXET OBITh 3aMEHEeHa 0oJiee MATKMM BHIOM HAKa3aHHUS, a TAKKE ero
aJIBOKaT (3aKOHHBI IpEeICTaBUTEIh) BIIPaBe OOPATUTHCS B CYA C XOJAaTaliCTBOM O 3aMEHE HEOTOBITOI YacTH HaKa3aHU
0oJiee MSTKMM BHMIOM HaKa3aHMs. XOJaTalCTBO O 3aMEHE HEOTOBITOM YacTH HaKa3aHWs 0oJiee MSATKMM BHIOM Hakasa-
HUSL OCY)KIIEHHBIM MOJAeT uepe3 aJAMHUHUCTPALUIO YUPEKIEHUS WM OpraHa, HCIONHSIONIEr0 HaKa3aHHe, B KOTOPOM
0TOBIBAaCT HaKa3aHue. AJIMUHUCTPAIIHUS B CBOIO o4epepb He mo3auee 10 nHei mocie moaayn XoaatalicTBa OCYKICHHOTO
0 3aMCHE HEOTOBITON YacTH Haka3aHHs 0oJice MATKAM BUIOM HaKa3aHHs HAMPAaBISCT TAKOEC XOIATAWCTBO B CYJ BMECTE
C XapaKTEepHUCTUKON Ha OCYXJAEHHOTO. B xapakTepucTHKe coaepiKarcs AaHHbIE O MOBEIEHUH OCYXJAEHHOTO, €r0 OTHO-
IICHUH K y4eOe U TpyAy B TCUCHHE BCEro Meprojia OTOBIBAHMS HaKa3aHHs, 00 OTHOIICHHUHU OCYXKICHHOTO K COBEPIICH-
HOMY JICSTHHUIO X O TOM, YTO OCY’KJICHHBIH YaCTUYHO WJIH MOJHOCTHIO BO3MECTHII IPHYMHECHHBIN yIIIepO WM UHBIM 00pa-
30M 3arjaguil Bpeld, IPUYUHEHHBIN B pe3ylibTaTe IpecTyIUIeHHI. B XapakTepucTiuke Ha JIMI0, KOTOPOE Ha OCHOBAHUHU
3aKITIOYCHUS CYACOHO-TICHXHATPHUYECKON IKCIIEPTU3HI IPU3HAHO CTPAJAIONINM PACCTPOHCTBOM CEKCYaIbHOTO IMPEIIO-
yreHus (nenoduireii), He NCKITIOYAIONIIM BMEHIEMOCTH, U KOTOPOE OCYXKIICHO 32 COBEpIICHHE B Bo3pacTe crapiie 18
JIET TMPECTYIUICHAS MIPOTHB ITOJIOBON HETIPHKOCHOBEHHOCTH HECOBEPIIIEHHOJICTHETO, HE JOCTHUTIIETO YeTHIPHAIIIaTHICT-
HETO BO3pPAacTa, TAKKE COAEpKaTcsa JaHHBIC O MPUMEHEHHBIX K OCY)KICHHOMY MPUHYAUTEIHFHBIX MEpaxX MEIUIITHCKOTO
XapakTepa, €ro OTHOIIeHHe K JieueHnto. OJTHOBPEMEHHO C XOJaTaliCTBOM TaKOTO OCYXKJEHHOTO B CYJl HaIllpaBsieTCS
3aKJTIOUEHHUE €T0 JIeHallero Bpaya.

[Ipu nmpuMeHeHnn 3aMeHbl HEOTOBITOM YacT HakazaHus Oojiee MSITKUM BHJIOM HaKa3aHWsI, JIUIIO MPOJIOJIKAET
OBITh CYOBEKTOM YTOJIOBHO-UCIIOIHUTEIBHBIX OTHOIICHHUH U HCIIOJIHATh CBOM 00SI3aHHOCTH 110 OTOBIBAHHIO YTOJOBHOTO
HakazaHus. 3aMeHa HaKa3aHWs MpeCTaBisieT co00il HEKoe MOOIIPEeHHe CO CTOPOHBI TOCYAapCTBa, MOCKOJIBKY TakKas
3aMeHa 3HAYUTENIbHO YJIy4lllaeT MOJIOKEHUE OCYKJIEHHOTO, NHOT/A J1a)ke Hapyllas MPUHIMUIIEI CIIPaBEAJIMBOCTH U pa-
BEHCTBA IpakJaH Mepes] 3aKOHOM.

Cyn MOXXET MOTHOCTHIO WIIM YaCTUYHO OCBOOOJHTH OCY)KICHHOTO OT OTOBIBAHUS IOIOJHHUTEIHHOTO BHA
HaKa3aHM.

Cyx mMeeT mpaBo MO CBOEMY YCMOTPEHHIO H30paTh 10001 Ooiree MATKHUIA BUJI HaKa3aHUSA B COOTBETCTBHH CO
ct.44 YK P®. Ongnako takoe Hakazanue B cmty 4.3 cT1.80 YK P® He MoxeT OBITH 00JIbIIE MAKCHMAIIEHOTO CPOKA FIITH
pa3Mmepa HakazaHus, npexycMoTpeHHoro YK PO mis aToro Buia HakazaHUS.

Ha ocHOBaHMM H3JI0KEHHOTO CIeAyeT OTMETHUTh, YTO 3aMeHa HEOTOBITON YacThIO Haka3aHWus Oojiee MITKUM
BHJIOM Haka3aHUS B YMCTOM BHJIE HE SBJIIETCS BUIOM OCBOOOXKIEHHS OT YyroJIOBHOTO Hakazauwus. 6o JuIo He oCBO-
00 IaeTCst OT OTOBIBAHHUS HAKa3aHUs, a EMY JIHIIb 3aMCHSETCs TIePBOHAYAIBHBII BU/l HaKa3aHUs Ha 0oJiee MIATKOE. DTO
CBHJIETENILCTBYET O TOM, YTO IEJIM YTOJOBHOT'O HaKa3aHUsl HE JOCTUTHYTHI B TMIOJTHOM 00beMe, HO WX JOCTHKEHHE BO3-
MOXHO TpU TpUMEHEeHUHU 0oJiee MATKOTO HaKa3aHUsl, YTO TOBOPHUT 00 IKOHOMHUH YTOJOBHOH pernpeccun. Kpome Toro,
3aKOHOJATENh MPEAYCMOTPENT BO3MOXKHOCTH OCBOOOXJICHUS MOJHOCTHIO, MO0 YACTUYHO OT JOTOJHUTEIHHOTO BHJIA
HaKa3aHWs, 9TO TaK WM WHAYE MO3BOJSET BECTH PEYb O TOM, YTO 3aMCHA HEOTOBITOH YacTH Haka3zaHUs 0ojiee MATKAM
BHIOM HaKa3aHWs 10 TpaBy 3aHUMaeT cBoe MecTo B raBe 12 YK P® «OcBoOoXxkaeHHE OT HaKa3aHUS.

Mamepuan nocmynun 6 pedaxyuio 02.10.15.
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Abstract. This article is devoted to the criminal-legal characteristic of substitution of remanent by reduced
sentence. The bases and conditions of its application are provided taking into account the current criminal and crimi-
nal-executive legislation. The issues of legislative regulation and practical implementation of substitution of remanent
by less restrictive preventive measure are revealed. The entity of this type of conditional release is determined.

Keywords: conditional release, types of release from punishment, substitution of remanent by reduced sen-
tence, bases for substitution of remanent by less restrictive preventive measure, conditions of substitution of remanent
by reduced sentence.
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VK 343.13
BO3BY/KIAEHUE YI'OJTOBHOI'O AEJIA U COCTA3ATEJBHOCTDb CTOPOH

C.HU. IloHoMapeHKo, KaHIUIAT IOPUANIECKUX HAYK, JOLEHT KadeIphl yroJIOBHOTO U IPaXXIaHCKOTO IpaBa
Taranporckuit uacTHTYT UM. A.Il. UexoBa (¢pumman),
OI'BOY BO «PocToBckuii rocynapcTBeHHBIH SkoHOMIdecknit yausepcurer (PUHX), Poccus

Annomayus. Asmopom uccnedosanvi nNpodieMHble ACHEKMbl Pearusayuu NPUHYURA COCHA3AMETbHOCHIU
CMOPOH, HA 00CYOeOHOU cmaduu Y20Ji08H020 CYOONpoU3800Cmed, cneyuurka e2o pearusayu Ha cmaouu 6030yicoe-
HUs y20106H020 Oend. Paccmompeno e3aumoodeticmeie RPUHYUNG coCmA3amenbHOCU ¢ RPUHYUNOM 0becheyenus npag
na 3awumy. Ocoboe sHumanue y0eieno paccmMompeHuio 60NPoco8 NPUOAHUA CIMAmMyca no003pesaemozo npu paspeuie-
HUU COOOWEHUTI 0 NPeCMYNACHUSX, M.e. 00 8030YAHCOCHUS. Y20I08HO20 Jed.

Kniouesvle cnoea: nooospesaemviil, y4acmHux, y20106H0e CyOONPOU3BO0CMBO, CMAMYC YUACTHUKOE CYOO-
npou3e00Ccmsa, COCMA3AMENbHOCHb CIOPOH, CIAOUY 8030YIHCOeHUs Y20N08H020 0end.

OmHUM U3 HECOMHEHHBIX IIO3UTHBHBIX  JOCTIKCHMH  JCHCTBYIOIIETO  POCCHHCKOTO  YTOJIOBHO-
MIPOLECCYAbHOTO 3aKOHOAATENbCTBA, KAK MPEACTABISAETCS, ABASAETCA AOCTATOYHO 4eTkoe ompeneneHue B [ 2 VIIK
P® cucrteMbl 3aKOHONOIOXKEHUHN, NPAMO UMEHYEMBIX NMPHUHLIUIAMH YrOJIOBHOIO CyAONpou3BoACcTBa. OOHMM W3 HUX,
TaKHX 3aKOHOIOJIOKEHHH SIBIETCS «COCTS3aTEABHOCTE CTOPOH» Ha OCHOBE KOTOpOM, cornmacHo 4. 1 ct. 15 VIIK ocy-
IIECTBIIAETCS YTOJIOBHOE CY/IONPOM3BOJICTEO, B TOM YHCIIE M B JOCYJE0HOM YTOJIOBHOM NPOM3BOCTBE.

Hecmotpst Ha HEKOTOPYIO MAPATOKCATBHOCTh CHTYAINH, IIPHHIAIT 00ECTICYEHHS 1T0103PEBAEMOMY U OOBHHSC-
MoMy mpaBa Ha 3amuTy (cT. 16 YIIK) Bo3noxxeH Ha mpeicTaBUTeNneil CTOpOHBI OOBUHEHUs. TeM caMbIM, COCTS3aTelNb-
HOCTh B JI0CYIE€OHOM MPOM3BOJICTBE, IOMUMO Cy/a 00ECIIeYnBaACTCs TaK)Ke JOJDKHOCTHBIMH JIMIAMU U OpTaHaMH, OCy-
HIECTBIIIOMIUX ATO IPOU3BOACTBO.

Tem He MeHee, yTroJIOBHO-TIPOLIECCYaIbHBIN MPUHIIUI COCTA3aTEIbHOCTH CTOPOH BBITEKAET U3 KOHCTUTYIIMOH-
HBIX MIPUHITUIIOB COCTS3aTEIbHOCTH M PABHONPABUS CTOPOH M BXOAUT B CHCTEMY IPUHIIUIIOB YTOJIOBHOTO CYJIOIPOU3-
BOJICTBA, UMESl TAKHE COCTaBJIAIONINE?:

— HaJIMYME HE3aBHCHUMOTO OT CTOPOH CyJa, IOCKONBKY CIHpaBeUIMBOE COCTA3aHHE HEBO3MOXKHO 0e3
HEeHWTpanbHOTO apOuTpa;

— HaJIW4YWE OBYX NPOTHUBOIOJIOKHBIX CTOPOH: OOBUHEHUS (MM YTOJIOBHOTO IIPECIICIOBAHNS) U 3AIUTHI;

— HaJIM4YWE MPOIECCYaIbHOTO PaBHOINPABHUS MJIM PABEHCTBA CTOPOH, MO0 COCTS3aHHE MOXHO CUHMTATh CIIpa-
BEJIMBBIM TOJBKO TOT/a, KOTJa CTOPOHBI 00IaJal0T PaBHBIMHM BO3MOXKHOCTSIMHU IS 3AIIUTHI CBOMX 3aKOHHBIX MHTEpE-
COB;

—  HaJlMYMe CHopa WM Pa3HOIJIACHI MeXly CTOPOHAMM, €CJIH UX HET, COCTA3aHUs HE MOMKET ObITHS.

Takum 006pa3zoMm, INIaBHBIM T'apaHTOM O0ECIICUEHHs COCTI3aTEIbHOCTH CTOPOH (B T.4. M B I0CYA€OHOM yroJOB-
HOM MPOM3BOJICTBE) sABJIseTCA cya’. B CBA3M ¢ 3TMM, MOXHO KOHCTATHPOBATh, 4TO JAeiicTByromuil YIIK P® B onpee-
JICHHOH Mepe co3Jiajl He0OX0IMMbIEe 3aKOHOJIATENIbHBIE MPENIOCHUIKA H MEXaHU3Mbl 00ecreueH s COOTBETCTBYIOIICH
(GyHKIMM cyla Ha CTaJWU NpeABapUTESbHOro paccienoBanusi. K TakoBbIM, HECOMHEHHO, MOKHO OTHECTH COBOKYII-
HOCTHb HOPM, 00pa3yoNIX HHCTUTYT CyA€OHOT0 00)KaIOBaHMs PEIICHUH U ACHCTBUI OpraHOB NPEABAPUTEILHOTO pac-
cienoBaHUsS U mpokypopa (ct. 122, 123, 125, 126, 4. 1 cr. 127 VIIK); momHOMOYHS cyna, mpexycMoTpernbie Y. U. 2-4
CT. 29 VIIK, u, npexje BCero, UCKIIOUUTEIbHBIE IOJIHOMOYUS Cy/1a M0 MPUHATHIO PELIEHUH O BO3MOKHOCTH OI'paHU-
YeHUsI B X0/1€ 10cy1eOHOT0 MPOU3BOCTBA psizia (Bcero mo 11 mo3unusiM) KOHCTUTYLIMOHHBIX NpaB Tpaxaad (4. 2 cr. 29
VIIK). K 3TiM ke MexaHu3MaM CIIelyeT OTHECTH 3aKOHOIIOJIOXKEHHUSI O BOZMOXXHOCTH BO3BPAILCHUS YTOJIOBHOTO JIeJa
CyIIOM TIPOKYpOpY B cirydasx, npexycMorpeHHsIXx CT. 237 VIIK; 00 uckiroueHnH U3 1ena J0Ka3aTelbCTB KaK HeAOmy-
ctuMbIx (cT. 235 YIIK).

Jpyroif BakHOM cocCTaBIsOmIed OJOKa TapaHTHH OOECIeUYeHHs peann3aliyl MPHUHIUIA COCTI3aTeIbHOCTH
CTOPOH B CTaJ¥H MPEABAPUTEIHHOTO PACCIEIOBAHUS SBISIETCS COBOKYIHOCTh CYOBEKTHBHBIX MPAB MOJ03PEBAEMOT0 U
0OBHHSAEMOT0, YTO TaK)Xe OMpEeeNseTcs TECHOW B3aMMO3aBUCHMOCTBIO IPUHITUIIOB COCTSA3aTEIIEHOCTH CTOPOH U obec-
MIeYeHUs [10/I03PEBaeMOMY U OOBHHIEMOMY IIpaBa Ha 3aIlUTYy.

3aKoHOJATENb JOCTATOYHO YETKO O0O03HAYMI CHOCOOBI COOMpaHMs JO0Ka3aTeNbCTB 3alIUTHUKOM. Bmecte ¢
TEM, He BIIOJIHE MOHATHA Mponenypa (mporeccyanbHas (opMa) IpaKTHIECKON peasM3anny croco00B coOUpaHus JOKa-
3aTeNbCTB 3AIIUTHUKOM. DTO SBHBII ITPpo0eII AEHCTBYIONIETO YrOJIOBHO-TIPOLECCYaATbHOTO 3aKOHOIATENbCTBA TOTOMY,
YTO CIocOoOBl COOMpaHMs JOKa3aTeIbCTB OPTaHAMH paccieOBaHMS IpelyCMaTpUBalOT HOPMATHUBHO 3aKpPEIUICHHBIH
MIpOLECCyaNbHBIN MOPSNOK, TAKKE KaK U MOPAJOK MX AaIbHEHIIEro MCHOJIb30BAHUS B JIOKa3bIBaHUM, B T.4. BpeMs U
(dopMy MX TIpeIbSIBICHUS ISl 03HAKOMIICHHUS! IIPOTHBOIIONIOKHON IPOLiecCyalbHONH CTOPOHE.

B cBsi31 ¢ 3THM, BO3HHKAIOT BOIPOCKHL: 1) BIIpaBe JIM 3aLIUTHUK CAMOCTOSITENIFHO PelIaTh CyAb0y MOTyYeHHBIX UM
JIOKa3aTebCTB, T.€. MPUOOIIATh I UX BOOOIIE K YTOJOBHOMY JeTy; 2) BIPaBe JIM OH ONPEJEeTSITh MOMEHT IPEIbSIBICHHS
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TIOJIyYCHHBIX MM JIOKa3aTeNIbCTB, NCXOJIS U3 TAKTUYECKUX COOOPaKEHHH, T.€. TIepejaTh UX CIIEIOBATENIO JIMOO IPEIbsBUTH B
Cy/ie TIpY Ha3HAUCHHUHU WM B XOfe CyaeOHOro pa3dupatenscTsa. [lymMaeTcs, 4TO 3TH BOIPOCHI 3allUTHUK BIIPABE pa3peliaTh
10 COOCTBEHHOMY YCMOTPEHHIO, I 4ero HeoOXoIrMa 3aKOHOJaTeNbHas perjaMeHTalys. B mpoTHBHOM cilyyae BO3HUKAET
COMHEHHE B 00ECIIEYCHHOCTH OJTHOTO U3 BAYKHEHIIINX YCIOBHH COCTS3aTEIIbHOCTH — PABEHCTBA CTOPOH.

[IpencraBnsercss HEOOXOAMMOM 3aKOHOATENIbHAS PETJIAMEHTALINS BOIIPOCOB O TIOPSAKE ONpPEJeNIeHUs CyIb0bI
JI0Ka3aTeNbCTBEHHON HH(POPMAIIHMH, OTYYECHHON a/IBOKaTOM M IPUOOIIEHUE ee K MaTepraiaM yroJOBHOTO Jeja.

MHTrepecHbIM sIBiIsSIETCA NOIXOJ, NMPAKTUKYEMBIH AEHCTBYIOLIUMM YIOJIOBHO-IpOLECCYaIbHBIM KoaekcoM Pec-
my6muku bemapycs. B HeM oTnmunTenbHON OCOOCHHOCTBIO 3aBEPLICHUS PACCIIEAOBAHUS SIBISIETCSI TO, YTO HTOTOBBIM
MIPOLECCYaTIbHBIM aKTOM, IPEyCMATPUBAIONINM HAIPABICHUE /IENa B Cy/J, BHICTYNIAET HE OOBHHUTENBHOE 3aKITIOUCHUE
WA OOBUHHTENFHBIN aKT, Kak 3To mpexycMorpero YIIK PO, a mocraHoBneHHe 0 mepenade yroJoBHOTO Jefia B Cya, B
KOTOPOM YKa3bIBAIOTCS: BPEMS U MECTO €r0 BBIHECEHHMS, KEM OHO COCTABJIEHO; CBEACHHS O JIMYHOCTH OOBHHSIEMOTO;
00IIeCTBEHHO-0MIACHOE JISSTHUE (esHHs), MPEeIYCMOTPEHHOE YTOJIOBHBIM 3aKOHOM, COBEPIICHHOE OOBHHICMBIM; yIrO-
JIOBHBIH 3aKOH (IIyHKT, YacTh, CTaThs), MPEAyCMaTPUBAIONINN OTBETCTBEHHOCTh 32 COBEPLICHHOE OOIIECTBEHHO OIac-
Hoe aesHue (cT. 260 YIIK PB).

BMecTe ¢ yronoBHBIM JelIOM cliefoBaTelb, JO3HABATENb MPEACTABIAIOT MIPOKYPOPY CIPaBKy O pe3yibTaTax
MIPOBEJICHHOT'O 10 ey NPeIBapUTEIBHOI0 PACCIIeIOBaHMs, COAEPKAILYI0 HHPOPMAIIHIO, CBOHCTBEHHYIO OOBHHHTEIb-
HOMY 3aKJIIOUEHHIO, KOTOpast He MOJUIEKHUT MPHOOIIEHHIO K YToloBHOMY ey (4. 2 ¢1.262 VIIK PB). [Ipencrasnsercs,
4TO MO0OHBIN MOIXOJ1 BIOJIHE COOTBETCTBYET YCJIOBHAM COCTA3ATEILHOCTH CTOPOH B yTOJIOBHOM Hporecce®,

IToMumo cTagmuy mpenBapUTEIBHOTO PACCIICIOBAHMS, CUCTEMY AOCYAEOHOTO YrOJIOBHOTO NMPOU3BOACTBA 00pa-
3yeT ¥ CaMOCTOSITeJIbHAs CTaaus BO30YKICHHS YTOIOBHOTO Jeia. HecMoTpsi Ha HEKOTOpPYIO MPOOIEeMaTHYHOCTD Peatu-
3aI[iM IPUHIHUIA COCTA3aTEIbHOCTH CTOPOH Ha IIPEIBAPUTEIEHOM PAcCIeAOBaHUM; CaM 3TOT IPHHIIHII IPOSIBIIAETCS U B
JAHHOHM CTaJuH, B COJICPKAHUH IIPABOOTHOIICHNH, BOSHUKAIONINX Ha CTaAUH BO30Y)KICHHUS YTrOJIOBHOTO JAENa, OJHAKO
3aKOHOJATENbHO HE 3aKpeIuleH. B kakoi-To Mepe yperyaupoBaHbI IPABOOTHOIICHHS], BOSHUKAIOIINE MEXIy OPraHOM
JIO3HaHUs, cJeoBaTeNeM, 03HaBaTeJIeM ¢ MPOKYPOPOM M BCEX 3THUX OPraHOB M JOJKHOCTHBIX JIMI[ — C 3asBUTEIIEM.
Bce onu siBnstrotest (1100 MOTEHIUATIBHO MPEIIONIAraloTcsl) HOCUTESIMU (DYHKIIMH YTOJIOBHOTO MpecieaoBanus (00BuU-
HeHus). Cama HaIpaBJIEHHOCTh YTOJIOBHOTO TIpECieOBaHMsl B KOHEYHOM HTOTe HalelieHa Ha (haKTUYeCKylo peayin3a-
LUIO YTOJIOBHON OTBETCTBEHHOCTH B OTHOILIICHUH MPECIIEAYEMOro JIUIIA.

B Tex ciyuasx, koraa pemaercst BOIpoc 0 BO30YKJICHUH YroJOBHOTO Jiejia B OTHOILIEHUH KOHKPETHOTO JINIIA, B
Marepualiax IpOBEPKH I10 3asBJICHHUIO O COBEPIICHHOM MPECTYIUICHUH Yke QUTypHpYET caMo 3TO JIMLOo. B oTHoLEeHUH
HETO YK€ OCYIIECTBIISIETCS] YTOJIOBHOE IIpeciieioBanue B Gpopme nonospenus. CoaeprkaHue 3TOH IS TEIbHOCTH, TIOMH-
MO MBICITUTENILHOM, OIEHOYHOH €€ YacTH, CBA3aHHOM C CONOCTAaBICHUEM PA3INYHBIX (PaKTHICCKUX JAHHBIX, O3BOJIS-
IOMIMX BBIJIBUHYTH NPEIIOJIOKEHNE O BO3SMOKHOM COBEPILUTEIIE MPECTYITHOTO JESHUS, COCTABIIAIOT TAKXKe KOHKPETHbIE
JIEUCTBHUS 10 COOMPAHMIO M NMPOBEPKE 3THX (aKTUUECKUX NaHHBIX. ['0BOps MHaue, M300JMYEHNE KaK JIEMEHT yroJoB-
HOT'O TIPECIIEOBAHUS YKE ITPUCYTCTBYET.

Buecenue 3akoHojaTeeM u3MeHeHUl B cT. 144 YIIK P®S ne pemaror mpobnemy. 3akoHoaaTeNb, 0043bIBas
Pa3bACHATH IpaBa JIMIAM, YYaCTBYIOUINM B IMPOU3BOACTBE MPOIECCYaNbHBIX ACHCTBUI NMPH NMPOBEPKE M pa3pelIeHuH
COOOIIECHUH O MPECTYMJICHNUAX U 00ecreyuBaTh BO3SMOXXHOCTH HMCIIOJIB30BAHUS 3TUX TIPaB, B TO K€ BpeMsI He Mepednc-
nseT Beex mpaB. KpoMme 3Toro, 3aKoHOATeNh YKa3bIBACT, YTO MOJIYICHHBIE IIPHU MPOBEPKE COOOIIECHUH O TPECTYIUICHH-
SIX CBEJICHHSI MOT'YT OBITh MCIIOJIb30BAHbBI B KAUECTBE JJOKA3aTENbCTB MPH YCIOBUM TOJOXKeHuH cT. 75, cT. 89 YIIK PO.

Taxum 06pa3oM, 3aKkoHOAATENh (PAKTHYECKH yKa3bIBAET HA TIOSBJICHHE €IIle Ha CTaIUH BO30YXKIECHHS yTOJIOBHOTO
Jena Gurypy nomo3peBaeMoro, U B TO )K€ BpeMsi OOMTCS ero TaKOBbIM Ha3BaTh. [I0CKONIBKY JIMIIO, y4acTBYOIIEE B MPO-
LIeCCyallbHBIX AEHCTBHAX 10 BO30YKIEHHS YrOJIOBHOTO jaena (OCMOTpP, OCBHAETENHLCTBOBAHME, 3KCIEPTH3a) HE MOXKET
OBITH HU KEM JIPyT'MM, KPOME KaK IT0/J03PEBAEMBIM, ITOCKOJIBKY €T0 YePThI CXOIHBI TOJIBKO C YePTaMH 0103PEBAEMOT0.

Hcxons u3 U3II05KEHHOT0, IeHCTBYIONIEE YTrOJIOBHO-TIPOLIECCYalIbHOE 3aKOHOIATeNILCTBO Poccun naeT ocHoBa-
HHE yTBEPXKJIAaTh O TOM, YTO MOJ03pPEBAEMbIH MOXKET MOSBIATHCS €I 10 BO30YKACHHS YrOJIOBHOTO JI€Na, TIOCKOJIBKY II.
3 9. 3 ct. 49 VIIK P® npemycMaTpuBaeT JOIMYCK €ro 3alllUTHHKA C MOMEHTA (PaKTHUECKOTO 3aJepKaHuUs.

[ToTpeOHOCTH CNEICTBEHHON MPAKTHKH BBI3BIBAIOT HEOOXOIMMOCTD HA/IEIEHUS COOTBETCTBYIOMIETO JIMIA CTa-
TyCOM HOJI03PEBAEMOTO y’KE B CTaJUH BO3OYKICHHS YTOJIOBHOTO Jiefla M, COOTBETCTBEHHO, IOITyCKE B YTOJIOBHOE MPO-
U3BOJICTBO 3alIUTHHKA C TOTO K€ MOMEHTa’.

To obcToaTenscTBO, 9TO 3aKOHOAATENb B 4. | cT. 144 YIIK roBopuT JIMIIb 0 «Ha3HAYEHUHU IKCIEPTHU3BI», & HE
0 «Ha3HAYCHHUH U MPOU3BOJCTBE IKCIIEPTU3BI», KaK IMPABMILHO HA3bIBAETCS 3TO CIECICTBEHHOE JeHCTBIE, BO M30eKaHNe
COOTBETCTBYIOIUX XOJATAHCTB U K00 CO CTOPOHBI 3aIIUTHI, MOOYKIAeT OPTaHbl PACCIICAOBAHMS MIPOJOIDKATH MPHU-
MEHATh paHee M3BECTHYIO NMPAKTUKY MOPYYEHUs! SKCIEPTaM TaK HA3bIBAEMOIO «IIPEABAPUTENBHOIO UCCIEAO0BaHMUS,
pe3yNbTaThl KOTOPOTO BIIOCIEACTBHH, MOCIE BO30YKIAEHUS 1eia, NCKYCCTBEHHO TPaHC(HOPMHUPYIOTCS B 3aKIIOUYEHHE
skcnieptal. Takas AeSTENLHOCTD BBITJISINT HENETIOM.

[IpaBoBasi HEyperyJIMpOBaHHOCTh ITPOLECCYaIbHOM JIESATENEHOCTH B CTAAWU BO30YXKIEHUS YTrOJIOBHOTO Jeia
He CII0COOCTBYET JO0JDKHON pean3aly IIPUHIKIA COCTA3aTeIbHOCTH CTOPOH, YTO TPEOYeT COBEPIICHCTBOBAHHS COOT-
BETCTBYIOIIEH 3aKOHOAATEIbHON 0a3bl.

B wactHOCTH, ycMaTpuBaeTcss HEOOXOAMMOCTh BKJIIOUEHHs B conepykanue cT. 46 YIIK P® nopwmsl, mpeny-
CMaTpHUBAIOIIEH BO3MOKHOCTB ITPU3HAHUS JIUIIA TT0I03PEBAEMBIM B CIIydasiX, KOTJa B OTHOIICHUH HETO OCYIIECTBISIOT-
cs IEHCTBUS, 3aTParuBaloNINe MIpaBa U CBOOOMBI JIMIIA, TIOZO3PEBAEMOT0 B COBEPIICHUH MPECTYIUICHHUS 10 BO30YyXe-
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HUS YTOJOBHOTO jena. IMCHHO B IOAOOHBIX CUTYAIMsIX YMECTHO BRIHECEHHUE CIICIIUAIBHOTO OCTAHOBJICHUS O MPU3HA-
HUH COOTBETCTBYIOILETO JIHIA HOJ03PEBAEMBI, YTO OYIEeT COOTBETCTBOBATE II. 5 4.3. cT. 49 VIIK PO°,

K HacrosmemMy BpeMeHH €IMHCTBEHHO NCHUCTBYIOIIMM MEXaHHU3MOM, OOCCIICUMBAIOIINM PEATM3ALMIO TPUHIHIIA CO-
CTA3aTEILHOCTH CTOPOH B CTAIMH BO30Y>KICHHUS YTOJIOBHOIO JIeNa, sSBIseTCs. MHCTUTYT ookasioBanus. Ct. 123 YIIK P® mpemy-
CMaTpUBaeT BO3MOXKHOCTh OOXKAJIOBATh JCHCTBUS (OC3ICHCTBIE) U PEIICHUs OpraHa JO3HAHWS, J03HABATENIS, CIICIOBATENS U
MPOKYpOpa HE TOJIBKO (POPMATTBHBIM YYACTHHKAM YTOJIOBHOTO CYJONPOM3BOJICTBA, HO M MHBIM JIUIIAM B TOW YacTH, B KOTOPOI
MIPOU3BOMMBIE IPOLIECCYATIbHBIE ACHCTBYS U IPUHUMAEMBbIE TIPOLIECCYAIbHBIE PEILIEHMUS 3aTPAaruBatOT UX UHTEPECHI.
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CRIMINAL CASE INITIATION AND PLEADING

S.1. Ponomarenko, Candidate of Juridical Science, Associate Professor of Criminal and Civil Law Department
A.P. Chekhov Taganrog Institute, Branch of Rostov State University of Economics, Russia

Abstract. The author studies the problem aspects of pleading principle implementation at pre-litigation stage
of criminal procedure, its implementation peculiarities at the stage of criminal case initiation. The interaction of prin-
ciples of pleading and ensuring the right to defence is considered. The special attention is given to the issues of arguido
attachment before criminal case initiation.

Keywords: suspect, participant, criminal procedure, status of criminal procedure participants, pleading, stag-
es of criminal case initiation.
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VIK 34
MPOBJEMBI IOBBILIEHUS IPO®ECCUOHAJIBHON KBAJTU®UKALIUA AJBOKATOB

F0.U. CosoBbeBa, npenoaBarens Kadeapsl yroJOBHOTO IIpaBa M KpUMUHOJIOTHH, aCTIUPAHT
Cesepo-3anaaHplit HHCTUTYT ((uinan),
MockoBckuii rocynapctBeHHbIH opunnaeckuil yausepeuteT umenn O.E. Kyraduna (Boxoraa), Poccus

Annomayus. B cmamve oaemcs onucanue 60npocos, Kacarowuxcs Kawecmea opuoudeckol nomMowu, oKasbvl-
8aeMoll a08oKamMam; NPOBeOeH aHAIU3 OUCYUNTUHAPHOU NPAKIMUKU A08OKAmMCKUX naiam cybvekmos Poccutickoti @e-
depayuu. B cmamve noduepkusaemcs neobxo0uMocms ROGbIULEHU GHUMAHUS K B0NPOCAM NPOPEeCCUOHATLHOU NOO20-
MOBKU A08OKAMOB.

Knrwouesvie cnosa: npasogoii cmamyc adgoxama, Ka4ecmso I0puoutecKkoll oMo, oKa3vleaemol adgokama-
Mu; nosvluenue Keanugurayuy; OUCYUNIUHAPHAA OMEEMCIMBEHHOCMb.

ITo obmieMy mpaBuiy, BBICOKHN MPOGECCHOHANN3M — OCHOBHAs YepTa, OTIIMYANONIAs aJBOKATOB OT HHBIX
CyOBEKTOB PHIHKA FOPUANYCCKHUX YCIYT. ABOKATHI, B IIEJIOM, CTPEMSTCS K TOBBIIICHUIO CBOCTO MPO(ECCHOHATHHOIO
ypoBHs!, aIBOKATCKHE NAIaTEl, B CBOIO OUEPEIb, OKA3BIBAIOT MM B 3TOM HEOOXOAUMOE COACHCTBHE, IPMHAMAIOT MEPHI
10 HOBBILIEHUIO 3((GEKTUBHOCTH NPOrpaMM HOBBILIEHUS KBaIU(pUKAUUU anBokaToB?. HO mpu 3TOM BBICOK HPOLEHT
a/IBOKATOB, MIPHUBJICUYCHHBIX K JUCIUIUTMHAPHON OTBETCTBEHHOCTH 32 HEHCIOJTHEHHUE MO0 HEeHAIeKallee UCTIOTHEHIE
CBOMX IIpodeccHOHANBHBIX 00sa3aHHOCTel. COOTBETCTBEHHO, AKTYalbHOU B COBPEMEHHBII Nepro ABIseTCs MpobiemMa
KavecTBa IOPHUANYECKON IMOMOIIH, OKa3biBaeMoi anBokaramu. [Ipesunent denepanpHoit manatel agsokatos 10.C. I1u-
JIUTICHKO OTMETHJI, YTO «aJBOKAThI JOJHKHBI TIOYYBCTBOBAThH, YTO OHH OTHOCATCS K MPO(ECCUH MOPSIOYHBIX JIFOJCH,
MMO3TOMY caMasi aKTyalbHas MpoOjeMa — 3TO CAaMOCO3HAHKE aJBOKAaTaMH ce0sl KaK JIFOJCH MOpPSI0YHBIX, OTBETCTBCH-
HBIX, BEICOKOIPO(eCCHOHANBHBIX, TOHUMAIOIMX, YTO TAKOE COBECTh» .

[IpuBeneM B KauecTBEe MpUMeEpa CIydai HEHAJICKAIICTO UCIIONHCHHS aBOKATOM CBOMX MPO(ECCHOHATBHBIX
oOs3aHHOCTEN M3 NpakTHKU AnBokarckod manatel Cankr-IlerepOypra. AnBokar A. MpHHSUI corjialieHue o Jeny (B
COOTBETCTBUU C COIJIAlIEHHEM OH J0JbKeH Obui 3a 1,5 MuinnoHa pyOmeil, nepejaHHBIX eMy BO BpeMs MPOBEACHUS Tie-
PEToOBOPOB, moexath B POCTOB M 0Kka3aTh TaM CYIICCTBEHHYIO 3aIIUTY). ABOKAT A. MOJYYIJI TOHOpap, mpuexan B Po-
croB. [lameIre, Kak OH paccka3bIBan Ha 3aceqannu CoBeTa (Ha €ro B3I, COBEPIICHHO HOPMAalbHO, 3aKOHHO, Ipa-
BIJIBHO): «S1 mpuexan B PocToB, cBsi3aics co ciiemoBaTeneM, JOTOBOPHIICS O BeTpede. ClieioBaTellb TOBOPUT: 3HACTE,
BallleMy KJIIMEHTY TIOMHMO TeX 18 3MH3010B, KOTOPBIE Y HEro yKe €CTh MPOJakh HApKOTHKOB, MBI COOMpaeMcsi BMe-
HUTH enle npuMepHo 32. Toraa st mpoBex COOTBETCTBYIOMIMK Pa3roOBOP C 3THUM cliefoBaTeleM U yOeami: 3aueM eme 32,
Korga u 18 mocTaToyHO, 9TOOBI PEHmINTh BCE BOIPOCH C OTBETCTBEHHOCTHIO. ClieoBaTeNb COTIIACHIICS, YTO JCHCTBH-
TENHHO, 3aUeM eIlle TEPSITh BpeMsl Ha IPpyrue dMu30b». [locie 3Toro anBokar A. moBCTpeYalcs ¢ KIMEHTKOW U CKa3a:
«3Haete 4To, 5 yke oTOmMI BaM 32 snm3ona. byxem cuntath, uTto 1,5 MIITHOHA roHOpapa g oTpaboTain. Bel coryacHsl ¢
stum?» Kormga Ha CoBere asBOKaTy ObLIO YKa3aHO HAa HEHAJUICXkallee HCIIOJHECHHE O0S3aHHOCTEU Mepen ITOBepUTe-
neM, oH ckazan: «[locnymaiite, s He TOHUMAIO, Bl MHE OOBSICHUTE, UYTO S TAKOTO clieial HempaBuibHO? S ke Ha ca-
MOM JieJie BLEIPYUYHJI, CIAac U T.1.»°.

HekauecTBeHHas opuaudeckasl yciiyra daiie BCero acCOIMHMPYETCs C He3HaHHEM IOPUCTOM MaTepHUabHOTO
IpaBa, HE3HAHUEM MOCTCIHIX W3MEHCHHH B 3aKOHOJATENILCTBE; HAPYIICHUSAMH MPOIECCyaTbHOTO MOPSIKA: HEIBKOM
WK OTI037aHueM 0e3 YBOKUTEIHHBIX MPUYHH B CyJcOHOE 3acelaHue; MPOSBICHHEM HEYBAaKUTEIFHOTO OTHOIICHHS K
JPYTHM YYacTHUKAM MPOLIECCA; HEMPAMOTHBLIM COCTABIEHUEM IIpolleccyalbHbIX NoKymeHToB®. IpuBeneM npumep u3
JTUCHUTUTMHAPHON MPAKTHKHA AIBOKAaTCKOW manaTel OpiioBckoi o0macTi. «M. OB Ha3HAYEH 3alIUTHUKOM A. B cyne6-
HBIX MPEHHUAX M. 3asSBWJI O HEBUHOBHOCTH IOJACYIAMOIO U Ha3HAUCHUH €My HaKa3aHHs, HE CBS3aHHOTO C JIUIICHUEM
cB00OIBI, TOT/IA KaK MOJACYAUMBIN A. He mpu3Hal cBoiO BuHy. B cuny moamn.3 m.4 cr.6 @3 «O06 agBOKaTCKOW IesATeIb-
HOCTH H aaBoKaType B POy, moamn.2 m.1 ct1.9 Konekca mpodeccnonanpHOI STHKH aBOKaTa aJBOKAT HE BIIPaBe 3aHU-
MaTh 1O Iy MO3UIUI0 BOTPEKH BOJIE JOBEPUTEINS, 32 HCKIIOYEHUEM CIIy4aeB, KOTJa aJBOKaT YOEKICH B HATUYUU
€caMOoOTOBOpa JOBepUTENss. Mexay TeM, HEBUHOBHOCTH TOJ3aIIMTHOTO SBJISIETCS OCHOBAaHWEM IS ONpPAaBJIaHUs, a HE
JUTSL CMSITYCHUST HaKa3aHWs, OJTHAKO 00 ompaBnaHuu A. ajBokat M. He mpocwi. Hapymienne npaBa Ha 3amury A., J0-
HyIIEHHOE aJBOKATOM M., HOCIIYKMJIO OCHOBAaHUEM i1 BO30OHOBIEHHS cyaAebHOro crleacTsus»’. Ha Ham B3rmsg, ai-
BOKaT MOT HE 3HaTb, YTO HEBUHOBHOCThH MOJ3ALIUTHOIO SIBJSIETCS OCHOBAaHUEM JUIsl ONPaBJaHUs, a He Ul CMSTYEHUs
HaKa3aHUs, TOJBKO BCIICACTBHC HEMOCTATOYHOH kBanm@pukamuu. CoBeT AABOKAaTCKOW manatsl OplIoBCKOW 001acTH B
JTAHHOM CJIy4ae BBIHEC pelIeHHE O NMPEKPAILEHUH cTaTyca aJiBokaTa M.

CornacHo «EmuHOl MeTomuke npodeccHOHAIPHONW MOATOTOBKU H MEPENOJATrOTOBKH aIBOKATOB U CTa)XEPOB
aJIBOKaTOB»S, HOCTOSHHOE ¥ HENPEPHIBHOE COBEPLICHCTBOBAHUE 3HAHMI M IOBLINICHHE KBAIM(UKALIMY aJBOKATA SBIIs-
eTcs 00s13aTeNbHBIM CTAaHAAPTOM aIBOKATCKOM mpodeccuu. I1. 2 JaHHOTO TOKYMEHTa yCTaHABJIUBACT €IUHBIC TPeOOBa-
HUS K PETHOHAIBLHBIM MpoTpaMMaM OOYYEHHS aJIBOKATOB, MIPEIyCMaTpUBaeT OTBETCTBEHHOCTh aJIBOKATa 332 YKIIOHCHHE
OT TIOCTOSTHHOT'O COBEPIICHCTBOBAHUS 3HAHWKA M TOBBIICHUS KBAIM(UKAIMHA. AJIBOKATHI, HE BBHIMOIHSIONINE YKa3aH-

© Comnossesa F0.1. / Solovyova Yu.l., 2015
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HYI0 0053aHHOCTb M PELICHUS] OPraHOB CaMOYIPABJICHHS aJBOKATCKUX MajiaT M0 BOIPOCAM MOBBINICHHS KBaaH(UKa-
LIMH, TOAJIEkKAT MTPUBJICYEHHUIO K AMCIMIUIMHAPHON OTBETCTBEHHOCTH B COOTBETCTBHHU ¢ Kozmekcom npodeccnoHnanbHoi
3THKHM ajiBoKara’.

ITo Bompocy o ToM, Kakas Mepa OTBETCTBEHHOCTH JOJDKHA OBITh MPUMEHEHa K aJBOKATy, HE MCIOJHSIOIEMY
00513aHHOCTH TIOBBIIIATH CBOIO KBAIM(HKAIMIO, B IIPAKTUKE aJBOKATCKUX T1ajaT HET eanHooOpasus. Tak, AxBokar B.
AnBokarckoii nanatel Pecry6nuku bamkopToctan ObUT MMCHBMEHHO YBEAOMIIEH O BPEMEHH M MECTE IPOBEACHUS Kyp-
COB TIOBBIIICHUS KBaJTH(PHUKALINN aIBOKATOB, O YeM UMEJIACh €T0 TOAIICH, TP ATOM OH OBUT MPEAYIPEXkKIEH O TOM, UTO
HesIBKa Ha KypCHl 0e3 YBaXHUTENBHBIX NPUIHUH OyIeT SBIATHCS OCHOBAHHEM ISl IPUBJICUCHHUA K TUCIUIUITHHAPHOHN OT-
BETCTBCHHOCTH. AZIBOKAT B. Ha KypCHI MMOBBIIICHNUS HE SBUIICS, Ha JEKIHUAX OTCYTCTBOBAI, 00 YBAKUTEIEHOCTH MPHINH
HesIBKU 3a0maroBpeMeHHO He cooOmmr. CoBeT AIBOKaTCKOW manatel PecryOnmku bamkoprocTaH B TaHHOM cirydae
MIPUHSIT PEUICHUE AWUCIUILIMHAPHOE IPOM3BOACTBO B OTHOIICHHWH aJBOKaTa B. mpekpaTuTh BCIEACTBHE Malo3HAYH-
TEIBHOCTH COBEPIIEHHOTO MpOCTyNKa (OBLIO YYTEHO, YTO aaBOKAT B. HapylIeHHe COBEpIIHI BIEPBBIC, BUHY ITOJIHO-
CTBIO MPU3HAJ, TIPU 3TOM 00s3aJICs BIIPEbL He J0onmyckaTh Hapymenuil)!®, B ananornunoii curyauun Pemennem Cogeta
anBokarckoi manatsl Kypckoit obnactu x anBokaty H. nmpumeHeHa mMepa JUCHMIUIMHAPHON OTBETCTBEHHOCTH B BUE
npeaynpexaeHnstt. AnsokaTel AJBOKAaTCKON majathl Bonrorpajackoif 061acTy, He IPOILIEAIINE B YCTAHOBJIEHHOM I10-
psike U B YCTaHOBJICHHBIE CPOKH 00s3aTenbHOEe oOydeHHe 100 camooOydeHue, 00s3aHbl B T€UEeHHE 6-TH MECSIEB
MIPOWTH MOJTHOE TeMaTHUeCKoe 00yueHHe B COOTBETCTBHH ¢ 1. 3.1. «a» [lonmoxeHust o mopsiike MoBbIIEHHs podeccH-
OHAJNBHON KBaMM(UKAMK aJBOKATOB AJBOKATCKOW nanatbl Bonrorpanckoit obnactu, 1100 BHpaBe MOATBEPIUTH Ca-
MOCTOSITEIBHOE MOAepKaHNe CBOCH IMpodecCHOHAFHONW KBaTM(UKAINY YyTEM Cadd dK3aMeHa 110 BOIIpocaM, Mmpemy-
CMOTPEHHBIM [UTA JIUI], IPETCHAYIOMINX Ha MOJyUCHHE CTaTyca aJBOKaTa, B MOpsAKe, ycTaHOBIeHHOM CoBeToM AIBO-
KaTcKol nanatel Bonrorpajckoii o6nactu'?, Bo Bcex BblIIENepeuMCIEHHbIX CTyYasX aBOKATCKUe MalaThl IPU OIpe-
JeNICHUH Mephl TUCIUIUIMHAPHOW OTBETCTBECHHOCTH YYHTBIBATH TSHKECTh COBEPIICHHOTO MPOCTYIKA, 0OCTOATEIBCTRA,
IIpU KOTOPHIX OH COBepINeH, (JOpMy BHHEI, a TaK)Ke MHBIC 00CTOATENBCTBA, KOTOphle COBETOM OBLTH MPH3HAHBI CYIIIE-
CTBEHHBIMU U IIPUHATHI BO BHUMAaHHUC IMPHU BBIHCCCHUU PCLICHUS.

[onoxenueM 00 amBokatype 1980 r. ObLIO HPEAYCMOTPEHO CAMOCTOSTEILHOE OCHOBAHUE IMPEKPAIICHUS
WICHCTBA B KOJIJICTUU aIBOKATOB «B CJIy4dac O6HapyH<HBmeﬁCH HCBO3MOXXHOCTU HCIIOJIHCHUS aJBOKATOM CBOHX 00s1-
3aHHOCTEH BCJIEJCTBUE HENOCTAaTOYHOM KBanmudukanum». Bormpocam MoBblIeHNsT KBATU(HUKALMHE aJBOKATOB B COBET-
CKHUIl TIEpHOJI YIeNsIOCh 0c000e BHUMaHKE, HEJOCTaTOYHAs KBanU(UKALUs SBJIAIaCh CBUIETEIbCTBOM TOTO, YTO yKa-
3aHHOE JIMII0 HE MMEET BO3MOXXHOCTH OKa3bIBaTh IPABOBYIO IOMOIIb Ha JOJDKHOM YpOBHE. B HacTosiee Bpems mpo-
Ol1eMa MOBbIIEHN KBATU(HUKALMY aJBOKATOB HE MEHEE aKTyajbHa's,

[IpencraBnsercs, 9To B cirydae OOHAPYKHUBIICHCS HEBO3MOXKHOCTH HCIIONHCHHS aJIBOKATOM CBOHX 00sS3aHHO-
CTeH BCIENCTBHE HEIOCTATOYHOMN KBANU(UKAIMA JOJDKHA MPUMEHATHCS Takas Mepa IUCHUTLUTHHAPHONH OTBETCTBEHHO-
CTH, KaK IpeKpalleHne cTaTyca anBokara. [Ipu BEIHECEHUH PEIICHHs O MPUMEHEHUH K aJBOKATy JAHHOW MEpHI aJIBO-
KaTCKHE TaJIaThl, KAaK H BO BCEX OCTAJBHBIX CIy4asX, JOJDKHBI YUUTHIBATH TSHKECTh COBEPIICHHOTO MPOCTYyINKa. OCHOB-
HBIE KPUTEPUH TIPU OTPEACTICHUN BO3MOKHOCTH MPUMEHEHHUS TAaHHOH Mephl 3aKITF0YAOTCS B OICHKE HAUYWS HIIH OT-
CYTCTBHSA B I[eﬁCTBPISIX aaBOKaTa MPUYMHCHUA BpPEJa WU YIpO3bl NPUUIMHCHUA BpEaa JOBECPUTEIIAM BCJICACTBUC HEI0-
CTaTOYHOW KBAIM(HKAIMH, CEPbE3HOCTh MPOOEJIOB B 3HAHMAX aJ[BOKaTa. B ciyuyasx BonMiomiero HenpogheccuoHamms-
Ma, Korjia 00Hapy»KMBaeTCsl He3HAHUE a/IBOKaTOM 0a30BBIX OCHOB IpaBa, M 3TO SIBJISIETCS HACTOJIBKO OYEBUIHBIM, YTO
HE BBI3bIBAET COMHEHHH, 110 HAIIEMY MHEHHMIO, IPEKpallleHne CTaTyca aJBOKaTa — eJIMHCTBEHHO BO3MOXKHOE PELICHHE.

Ha mam B3rjsiz, B iy 0C000# OOIIECTBEHHOM 3HAYNMOCTH MyOJIMYHOM (YHKIIUU aJBOKATYpPHI IO obecreye-
HUIO TpaXXAaH U IOPUIANYCCKUX JIUIL KBaHH(I)HL[HpOBaHHOﬁ }opwmqecxoﬁ IIOMOIIIBIO, AABOKATOM JOJI’)KCH Ha3bIBATHCS
TOJIEKO MPO(ECcCHOoHal, He IOIMYCKAIOIINN B CBOCH NesATeTbHOCTH CEPhE3HBIX HAPYIICHUH, NMEIOIINI BRICOKAN YPOBEHB
KBaJTU(PUKAINU, TOCTOWHBIA 3TOTO 3BaHHS, IIPH STOM HMOCTOSHHO COBEPIICHCTBYIOIIMI CBOW 3HAHHS W TOBBIIIAOIIUI
cBOIO KBanM(uKanuio. KagecTBo mpaBOBOH IMOMOIIH, OKa3bIBAEMOW alBOKAaTaMH, HE JOJDKHO BEI3BIBATH COMHCHHU;
0OHaApYXUBIIAsACS HEBO3MOXXHOCTH HCIIOJTHEHHUS aJlBOKATOM CBOHMX OOS3aHHOCTEH BCIICJICTBHE HEJIOCTATOYHOMN KBaJH-
(uKaImy JODKHA pacCMaTpUBAThCS Kak 0e3yCIIOBHOE OCHOBAaHUE TS IPEKPAICHHS CTaTyca aBOKaTa.

IIpumeyanus

1 MBI IpOBeNH aHKETHPOBAHHE, B KOTOPOM IIPMHUMAIH yuacTHe 100 afBokaToB AIBOKATCKUX MajnaT Boyorojckoii o6ma-
ctH, SIpocnasckoii obmactu, Hmkeropoackoit oomact, MockoBckoii oomactu, Cankr-IlerepOypra; Thomas Mc. Donald («a member
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HPOXOIWIM KypChI TIOBBILICHHS KBaTH(UKALUK, OpraHM30BaHHbIe AJIBOKaTCKO# manatoil; 39 % y4dacTBOBajiM B MPAaKTHYECKHX Ce-
MHHapax, opraHu3yeMbIX AIBOKAaTCKo# manatoif; 17 % — y4acTBOBalM B Hay4YHO-TIPAKTHYECKUX KOH(EPEHIHMSX, OpraHU3yeMbIX
AnBoxkaTckoi manaroit; 46 % — momydyanu HHGOPMAIOHHBIE PACCHUIKN M M3JaHUsT AJJBOKaTCKOM manaTel; 14 % — moirydann HHyro
MIOMOIIb, YCIYTH WM HH(OPMAIIHIO; TOJIBKO 3 aABOKaTa B TEUSHHUE ITOCIIEIHETO To/la He TOIyJaln OMOIIb, YCITyTH WIN HHpOpMa-
U0 OT AJBOKATCKOM IMajaaThl.
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ISSUES OF LAWYERS’ PROFESSIONAL SKILLS DEVELOPMENT

Yu.l. Solovyova, Lecturer of Department of Criminal Law and Criminology, Postgraduate Student
The North-West Institute (Branch) of Kutafin Moscow State Law University (Vologda), Russia

Abstract. In the given article the description of the issues concerning quality of the legal assistance, rendered
by lawyers, is given; the analysis of disciplinary practice of Law Chambers of the Russian Federation subjects is car-
ried out. The need for attention increase to the issues of professional training of lawyers is stressed.

Keywords: legal status of lawyer; quality assistance rendered by lawyers; professional development; discipli-
nary responsibility.

182



na 3amemok



Hayka u Mup

ExxkeMecCAYHBIA HAYYHBIH KYPHAJI
Ne 10 (26), Tom 1, oktsi6ps / 2015

Anpec penakuuu:
Poccus, . Bonrorpan, yn. Aarapekas, 17 «I'»
E-mail: info@scienceph.ru
www.scienceph.ru

Yupenutens u nuznatens: M3garensctBo «Haydnoe o6o3peHne»

ISSN 2308-4804

Penaknuyonnast Kojierus:
I'maBHBI penakTop: Mycuenko Cepreit AnekcaHIpoBAY
OtBeTcTBEHHBIN penakTop: ManomnkoBa Hanexna BacuireBHa

Jlykuenko Jleonun BUKTOpOBUY, JOKTOP TEXHUYECKHUX HAYK
Mycuenko Anekcanap BacunbeBuu, KaHaAUAAT OPUIUIECKUX HAYK
Bboposuk Butanuii BuraiibeBu4, KaHIUJ1aT TEXHUYECKUX HAYK
Jmutpuena Enuzasera MropesHa, kaHauaat GUIIOIOIHYECKUX HAYK
BanyeB AnTon BagumoBuy, KaHIUIAT UICTOPHUECKUX HAYK
Kucnsaxor Banepuii AjexkcanapoBud, JOKTOP MEIUIIMHCKUX HAYK
P3aeBa Anus baiipam, kKaHaIUAAT XUMUYECKUX HAYK

[Moanucano B nevats 26.10.2015 r. dopmar 60x84/8. Bymara odceTHast.
T'apuutypa Times New Roman. 3aka3 Ne 25.



