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MATEMATHUKA 1 MEXAHUKA
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EVOLUTION OF SPHERICITY DISTORTIONS OF A CAVITATION BUBBLE
DURINGACOUSTIC SUPERCOMPRESSION

© A.A. Aganin, M.A. llgamov, R.T. Lahey Jr., R.I. Nigmatulin,
R.P. Taleyarkhan, D.Yu. Toporkov

The paper describes theoretical results on the evolution of small deviations of a cavitation bubble from
a spherical shape during a single expansion-compression cycle under experimental conditions required for
nuclear emissions during acoustic cavitation. In the mathematical model used the bubble’s interface is the
sum of spherical harmonics (Legendre polynomials of degree n = 0, 2, 3, 4...), one of which (n = 0) corresponds
to the spherical shape while the others (n = 2) to axially symmetric deviations from sphericity in the form of
the corresponding harmonics. Motion of both the vapor in the bubble and the surrounding liquid is determined
from a superposition of the spherical component with its small non-spherical perturbations. The spherical
component includes effects of the unsteady heat conductivity of the vapor and the liquid, and the non-
equilibrium evaporation-condensation on the interface. It is taken into account that in the course of expansion
phase of the bubble as well as at the beginning of its compression, which are relatively slow processes, the
vapor in the bubble behaves like an ideal gas with a nearly uniform spatial pressure distribution. Consideration
is also given to the fact that at this slow stage of the bubble dynamics the viscosity of the liquid is important
while its compressibility may be neglected. In contrast, during the rapid compression stage (i.e., implosion)
shock waves may arise inside the bubble; in this case the effects of liquid compressibility may become
significant and must be accounted for. Thus, during the stage of rapid compression these effects are taken
into consideration, as well as realistic and comprehensive equations of state are used for capturing the
physics of the phenomena occurred in the bubble and near it. The non-spherical component of the vapor and
liquid motion allows for the effects of liquid viscosity, surface tension, density of the vapor in the bubble and
the nonhomogeneity of its pressure. Estimates have been found for the maximum values of the amplitude
(relative to the initial one) of small harmonic distortions (in the form of Legendre polynomials of degree
n=2,3..., with wave length A = 2nR/n, where R is the bubble’s radius) of the spherical shape of a bubble at
the instant of its collapse, i.e., the moment of maximum compression of the bubble content. In this case, the
initial distortions of the bubble’s sphericity are assumed to arise at any moment during bubble expansion.
Those estimates reveal the extent of variations of the amplitude of small initial distortions of the bubble
sphericity by the time of bubble collapse. A number of simple analytical formulas are also presented for the
radius of the bubble at the moment of maximum expansion and variation of both the radius of the bubble and
the distortion from its spherical shape under compression.

Key words: bubble dynamics, spherical shape stability, cavitation bubble, acoustic cavitation, bubble collapse.
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1. Introduction

Experimental evidence for the production of
thermonuclear neutrons and tritium nuclei during
ultrasound-induced (with a frequency of f=2-10% s7)
acoustic cavitation of deuterated acetone (C,D,0O),
have been reported by Taleyarkhan et al. (2002,
2004, 2006); Xu & Butt (2005). These findings have
caused significant discussion in the scientific literature.
According to the theoretical analysis presented by
Nigmatulin, Taleyarkhan & Lahey (2002, 2004);
Nigmatulin (2005); Nigmatulin et al. (2005); Lahey
etal. (2006), in these experiments a spherical cluster,
having aradius of R ;= 1 ¢m. and made up of very
small bubbles with a size of several tens of
nanometers, was formed in the pressure anti-node
of an acoustic standing wave, which was in phase
with the tensioned (negative) acoustic pressure. By
the end of this growth phase, the individual bubbles
increase in sizes to R™* = 700 wm. Thereafter, in the
subsequent phase of the standing wave having a
compressive (positive) acoustic pressure, the
bubbles are strongly compressed, particularly in the
central zone of the cluster (i.c., to R™" = 25 um). In
the final highspeed stage of compression of the central
bubbles, micro-spherical shock waves converging
to their centers occur inside them. With convergence,
the amplitude of these shock waves increases many
times. As a consequence, in a small vicinity of the
center of a bubble of radius (e.g., or ~ 10? nm)
during a brief period of time, 8t ~ 107'% 5 states of
matter with the temperature of ~ 10® K and density
of ~ 10 g/cm? appear. For this very short period of
time under such extreme conditions about 10 effective
collisions of deuterium nuclei occur to produce helium
nuclei and high energy D-D thermonuclear neutrons
(2.45 MeV), and the simultaneous production of
tritium nuclei and protons. In various sonofusion
experiments (Taleyarkhan et al. 2002, 2004; Xu &
Butt 2005) about 2-10° s focused collapses of
bubble clusters were recorded. If one assumes that
in the central zone of the cluster there are 10-20
bubbles, in which at the time of their implosion the
thermonuclear parameters described above are
achieved, then the production of D-D thermonuclear
neutrons and tritium nuclei will be equal to about
P =(21t04)-10° s7!, which is consistent with the
range of neutron-tritium emission rates as recorded
in the above-mentioned experiments.

During numerous discussions of the results of
Taleyarkhan et al. (2002) a number of critical
comments were given by: Vazquez et al. (2001);
Didenko & Suslick (2002); Camara, Putterman &
Kirilov (2004). This led to additional experiments
and an extension of the theoretical concepts
previously proposed (Nigmatulin et al. 2002, 2004,
2005; Taleyarkhan et al. 2004; Nigmatulin 2005).
In particular, new experiments were performed
(Taleyarkhan et al. 2006) using a mixture of
deuterated benzene (C.D,), deuterated acetone
(C,D,0), and tetrachloroethylene (C,Cl,), in which
for triggering cavitation inception alpha recoils from
dissolved uranyl nitrate were used instead of neutrons
from an external source. In the process of
spontaneous decay of the dissolved uranium (***U)
nuclei, alpha particles are emitted, from which the
recoiling highly-charged nuclei of 2*U deposit their
energy over a few nanometers and initiate the
formation of the bubble nuclei when the liquid isina
tensioned metastable state. The frequency of
formation of spherical clusters of cavitation bubbles
in the experiments of Taleyarkhan et al. (2006) was
10 to10? times less (i.e., /"~ (10-10%) s') than in
the previous experiments in which an external neutron
source was used. Consequently, production of D-D
fast neutrons and tritium nuclei was also less (i.e.,
P ~ 10*s™"). These observations have been
experimentally replicated (Forringer et al. 2006a,b;
Bugg 2006). The pulse-height neutron emission
spectra from all published successful experiments
have been compared against theoretical simulations
using validated state-of-the-art Monte-Carlo nuclear
particle transport methods and the results have
confirmed the experimental observations
(Taleyarkhan et al. 2008). In all such experiments,
spherical cluster implosions were found to be the
key for attaining supercompression. As such, it is
useful to theoretically assess the degree of deviation
from sphericity for the conditions prevalent in the
above-mentioned experimental studies.

The present paper is devoted to the study of
the degree of distortion of the spherical shape of a
bubble in conditions of the experiments on acoustic
inertial confinement bubble fusion. This investigation
was furthermore brought about by the fact that the
current theoretical results of the above-mentioned
process of supercompression of the interior
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cavitation bubbles in the central zone of a bubble
cluster were based on the hypothesis of spherically
symmetric (one-dimensional) flow of the liquid near
these bubbles and the vapor inside them, which
requires preservation of the shape of bubbles very
close to spherical during their compression. In
discussions in the literature this hypothesis was also
questioned, and not without a reason, as, for
example, instability of a spherical target at its laser
ablation is well known to be one of the causes of
failure in attempts to achieve high rates of
compression of a substance required for
thermonuclear synthesis (Ilkaev & Garanin 2006;
Lebo & Tishkin 2006). Moreover, a study of the
stability of the spherical shape of a bubble during
conditions of periodic single bubble
sonoluminescence (SBSL) shows (Hilgenfeldt, Lohse
& Brenner 1996) that for liquid pressure variation
amplitude higher than 1.5 to 2 bar, the spherical shape
of'abubble will be unstable. For conditions of the
experiments on bubble fusion based nuclear
emissions (Taleyarkhan et al. 2002) the amplitude
of'the pressure wave during bubble implosion is as
much as 15 bar, or even larger due to the effect of
bubble cluster dynamics (Nigmatulin et al. 2005).

When choosing the appropriate analytical
method to investigate this phenomenon, we have used
the experience gained in the literature related to
stability of the spherical shape of a bubble during
SBSL conditions (Putterman & Weninger 2000).
A brief analysis of the spherical bubble stability in
those conditions is given in the review of Hilgenfeldt
etal. (1998). The investigation of the effect of small
deformations of the bubble’s interface during SBSL
phenomenon can be found in the work of Putterman
& Weninger (2000). Three types of instability are
usually distinguished for SBSL conditions as:
parametric instability and those of Rayleigh-Taylor
and Faraday (Kull 1991; Augsdorfer, Evans & Oxley
2000; Yuan, Chu & Leung 2001; Lin, Storey & Szeri
2002b; Kwak, Karng & Lee 2005). It is also worth
noting the works on instability of Birkhoft-Plesset,
which is caused by decrease in the bubble radius
(Plesset 1954; Plesset & Mitchell 1956; Birkhoff
1956; Eller & Crum 1970; Kull 1991; llgamov 2005,
2006, 2010, 2011).

With regard to results of studies of the stability
of bubble oscillations during SBSL conditions

(Hilgenfeldt et al. 1996), one might expect that
periodic oscillations of the bubbles within a cluster
in sonofusion experiments (Taleyarkhan et al. 2002)
are impossible due to the high acoustic pressure used
(e.g., 15 bar). Nevertheless, the scenario of neutron
emissions described previously (Taleyarkhan et al.
2002, 2004; Nigmatulin et al. 2002, 2004, 2005;
Nigmatulin 2005; Lahey et al. 2006) assumes that
in one acoustic cycle the production of neutrons is a
result of single expansion-compression process of
one group of interior bubbles while in the other cycles
it results from a similar expansion-compression of
another group. This means that the dynamics of the
bubbles producing neutrons in the cluster is almost
the same in every acoustic cycle. Therefore, it is
sufficient that the evolution of distortions of the
spherical shape of a bubble be studied during the
course of a single expansion-compression. As a
consequence, among the four above-mentioned
types of possible instability generating mechanisms
for deviations from the spherical shape only the
influence of Birkhoff-Plesset and Rayleigh-Taylor
modes need be considered.

A linear approximation was used in this work
to describe deviations of the bubble shape from the
baseline spherical shape. In doing so, the bubble’s
interface was presented as a sum of spherical
harmonics (Lamb 1945; Plesset 1954; Birkhoff
1954, 1956; Plesset & Mitchell 1956; Eller & Crum
1970; Plesset & Prosperetti 1977; ligamov 2005,
2006). Similarly, the movement of the bubble’s
interface is presented as the superposition of the
radial (spherical) component and its small
nonspherical disturbance.

The radial component of the movement of the
bubble’s interface is often described by the Rayleigh-
Plesset model, in which the liquid is assumed to be
weakly compressible, the pressure in the gas is
homogeneous (Flynn 1975; Keller & Miksis 1980;
Prosperetti, Crum & Commander 1986; Nigmatulin,
Akhatov & Vakhitova 1996), or the full
hydrodynamic model (Wu & Roberts 1993, 1994;
Moss et al. 1994; Moss, Clarke & Young 1997;
Aganin & Ilgamov 1999a,b; Aganin et al. 1999;
Aganin 2000; Nigmatulin et al. 2000, 2005, 2006;
Aganin & I[lgamov 2001, 2002). Comparison shows
(Aganin 2000) that the Rayleigh-Plesset model
becomes inadequate compared to the full
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hydrodynamic model only in the final high-speed
stage of the bubble implosion process. Therefore, in
the present work we utilize the approach (Aganin
2000; Nigmatulin 2005; Nigmatulin et al. 2005) in
which the process of the bubble expansion-
compression is divided into two stages. In the first,
low-speed stage, which covers the entire expansion
phase and a significant portion of the compression
phase, the liquid near the bubble is assumed to be
viscous and incompressible while the vapor/gas in
the bubble follows the ideal gas law and with a
uniformpressure. In the second, relatively short stage
including the final compression process, where the
compression velocities become comparable to the
speed of sound in liquid, the approximations used in
the first stage are inadequate and the full
hydrodynamic model must be used for both the
vapor/gas in the bubble and the liquid around it. In
each stage, the unsteady heat conduction in the vapor
and the liquid along with the nonequilibrium
evaporation/condensation on the bubble’s interface
are taken into account. Realistic equations of state
based on experimental data (Nigmatulin et al. 2005)
are also needed during the second stage. Evaluations
of the hydrodynamic equations were done using
Godunov’s method (Godunov et al. 1976) with the
use of a moving grid which was uniform in the vapor
and nonuniform in the liquid (the size of cells in the
liquid increases exponentially in the outward direction
from the bubble’s interface). The computed variation
ofthe bubble’s radius serves as input for evaluating
the evolution of distortions of the bubble’s shape.
Such a method was previously applied to examine
the stability of the bubble’s sphericity during SBSL
conditions (Lin et al. 2002b).

When describing the nonspherical component
ofthe bubble’s surface movement, the liquid in this
work, as in some others (Eller & Crum 1970;
Prosperetti 1977; Hilgenfeldt et al. 1996, 1998; Hao
& Prosperetti 1999; Ilgamov 2005; Kwak et al.
2005), was assumed to be incompressible and the
density of the bubble content was uniform throughout
the vapor volume. The effect of liquid viscosity on
the deviation of the bubble shape from spherical was
taken into account using the method of Prosperetti
(1977). There are also some other similar methods
by: Lamb (1945); Hilgenfeldt et al. (1996); llgamov
(2005, 2006); Aganin, Ilgamov & Toporkov (2006),

but that of Prosperetti (1977) is known to be more
accurate because it takes into account the unsteady
nature of the diffusion of liquid vorticity. Moreover,
most of the other methods, for example, that of
Hilgenfeldt et al. (1996) can be derived from the
method of Prosperetti (1977) with the help of a
number of additional simplifying assumptions. In the
method developed by Prosperetti (1977) evolution
of'the deviation of a bubble shape is governed by an
ordinary differential equation of second order, in the
right hand side of which there are a few integrals of
a function characterizing the liquid vorticity. That
vorticity function is determined from partial
differential equations with an integral boundary
condition. Unlike in other works (Wu & Roberts
1998; Hao & Prosperetti 1999), the vorticity
diffusion was computed in the present paper using a
finite-difference method (Aganin & Khismatullina
2005). Solution to the ordinary differential equations
is found numerically by the Runge-Kutta method of
high order of accuracy (Hairer, Norsett & Wanner
1987), with a variable time step.

The influence of the gas density on evolution of
the radial (spherical) component of the bubble
surface is usually taken into account. However, in
describing bubble distortion it is often neglected
because the density of the bubble content is
significant only in a short temporal interval around
the time of maximum compression of the bubble when
the density of the vapor/gas can be very large
(Nigmatulin et al. 2005). Some methods of allowing
for the influence of the gas density on the nonspherical
movement of the bubble’s interface can be found in
the work of Augsdorfer et al. (2000); Yuan et al.
(2001); Lin, Storey & Szeri (2002a,b); Kwak et al.
(2005) for investigating bubble distortions during
SBSL conditions. The method of Lin et al. (2002a)
seems to be preferable for it approximately takes
into account not only the gas density but also the gas
pressure gradients in the radial motion. It should be
noted that if the dynamic gas density is included in
the model, the effect of the Rayleigh-Taylor instability,
as arule, decreases. Anyway, in this paper the effect
of the vapor density was taken into account using
the approach of Lin et al. (2002a).

The estimates obtained in this work, concerning
the modest growth of a deflection from the original
spherical shape of a cavitation bubble to the time
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of extreme compression of the vapor/gas inside it
during sonofusion conditions (Taleyarkhan et al.
2002), are consistent with the theoretical justification
given by Taleyarkhan et al. (2002, 2004, 2006);
Nigmatulin et al. (2002, 2004, 2005); Nigmatulin
(2005); Lahey et al. (2006), concerning the
thermonuclear nature of the D-D neutron and tritium
nuclei production observed in those experiments. To
refine these estimates, further investigation is needed
with more accurate nonlinear models, such the direct
numerical simulation (DNS) approaches reported by
Nagrath, Jansen & Lahey (2005) and Aganin,
Khalitova & Khismatullina (2010).

2. Mathematical model

2.1. Bubble surface

The axially symmetric distortions of the bubble’s
sphericity are only considered in the present work. In
this case the equation of the bubble’s surface (i.e.,
interface) in the spherical coordinates 7, 6, ¢ is written as

r=R()+ ia” (t)P,(cos0).

Here ¢ is the time, R(?) is the radius of the spherical
component of the bubble’s shape (i.e., the bubble’s
mean radius), P, the Legendre polynomial of degree
n,and a (7) the corresponding amplitude. It is assumed
that for any » the spherical distortions are small,

|4 (/R@|= | << 1.

Taking this into account, the flow of the liquid near
the bubble and the vapor inside it is presented as the
superposition of the spherical (radial) flow and its
nonspherical disturbance. Since the distortions are small,
their study is conducted separately for each € , so that
the equation of the bubble’s surface is of the form:

r=R@[1 +¢ () P (cosB)].

2.2. Radial dynamics
To describe the radial component of the vapor

and liquid flow, we use the following hydrodynamic
model (Nigmatulin 1990; Nigmatulin et al. 2005):

o o
_ - 2\ —
5 P+ 5 (pwr?) =0,
a 2 a 2
5, (Pwr) + == (pwr + pr?) = 2pr (2.1)

2 2) 4+ i 2 + — i (rzKe_T)
ot (pe”) or [W}’ (pe p)]_ or or )

Here p is the density, w the radial component of the
fluid velocity w, p the pressure, e the specific total
energy, T the temperature, and K the heat
conductivity.

The equations of liquid and vapor states are
taken in the form of a sum of the potential (p®, U®)
and thermal (p™, UD) components of the pressure
and the internal energy (Nigmatulin 1990)
respectively:

pp, T)=p® (p)+p® (p, D),
Ulp, D=UP (p+UD(D).  (2.2)

The processes of ionization and dissociation of
the media are not taken into consideration as their
effect on variation of the bubble radius is negligible
because the duration of its manifestation is very small.

To describe the potential components p®(p),
U®™(p), we use the generalized potential of Born-
Mayer (Nigmatulin 1990):

PV (py=Ap™ exp| b(1-5"") |+
+Cp* —Kp' + 4'(p-1)’,

34 _
U™ (p) =p—0bexp[b(1 -p 1/3)] +

C —o-1 K 5[371
(a—=Dp, (B-Dp,

+

1| =2

+i{p——3()+31nf)+é+§} +B
p'L2 p 2 '

Here p=p/p,. p=p/p', P = p*(dU"/dp).

The thermal components p™™, U™ are taken in
the form:

pP=pL(p)UD, UD=c,T.

Heat capacities c,, of liquid and vapor are set
constant.

Boundary conditions in the center of the bubble
(r=0), far fromit (r=r_>> R) and on the interfacial
boundary (r = R(¢)) have the form (Nigmatulin 1990;
Nigmatulin et al. 2005)

—_— . — 87-'— . —_— . —_— — .
r—O.w—O,E—O,r—rm.p—pw(t), =T,

. J J
r=R@): g =w,*+ b, =w,+ p,
w26 (2.3)

P, =P, R R’
AN
K or 1_ K\ or g:]l(pg)’ Tl - Tg’
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where p_(?) is the liquid pressure far from the bubble,
W, the liquid viscosity, ¢ the surface tension, / the
latent heat of evaporation, and j is the intensity of
phase transformations (evaporation or condensation).
The subscripts / and g refer to the parameters of the
liquid and gas (and/or vapor), respectively. The
intensity of phase transformations, j, is determined by
(Nigmatulin 1990; Nigmatulin et al. 2005):

(ps(T) _&j

T
1= exp(- @)~ Q. Jx [1——I exp(—x’) de,

JRF
Q= \/_Pg

Here o is the effective accomodation coefficient,
R, the gas constant for the vapor, and p, is the
saturation pressure.

According to (2.1), (2.3), the effect of vapor
viscosity during spherical movement is fully ignored
while the effect of liquid viscosity is taken into account
assuming that the liquid is incompressible and the
influence of the liquid viscosity on the energy change
is negligible. These simplifications are suitable
everywhere except the final stage of
supercompression.

The equations of state of the deuterated acetone
fluid (i.e., vapor and liquid) (2.2) and the
dependences of the fluid’s physical parameters L,
O, K, K, Py [ on the temperature, 7, were
determined from experimental data (Nigmatulin et
al. 2005). For the effective accomodation coefficient,
o', we take o’ = 1 (which is typical of a
hydrocarbon). To determine the radial dynamics of
the bubble, we use an effective mathematical model,
in which the process of expansion and compression
of the bubble is divided into two stages (Aganin 2000;
Nigmatulin 2005; Nigmatulin et al. 2005). In the first,
and most prolonged, low-speed stage, which
includes the entire expansion phase and the beginning
of the compression phase, instead of (2.1)~+2.3) their
simpler approximations are employed. According to
those approximations, the liquid near the bubble is
considered as viscous and incompressible and the
vapor in the bubble is supposed to be ideal with a
homogeneous distribution of pressure. During the

o
J= \/ZTERg

(2.4)
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second, high-speed stage of compression, where
those approximations are no longer valid, use is made
of'the full hydrodynamic model (2.1)—(2.3) taking
into account the liquid’s compressibility and non-ideal
nature of the vapor due to intermolecular interactions,
including the so-called cold pressure effects
(Nigmatulin 1990; Nigmatulin et al. 2005).

2.3. Deformation of the bubble

The evolution of the amplitude a of the
deviation of the bubble shape from a spherical one
has been described by Prosperetti (1977), in which
the influence of the vapor density can be taken into
account as discussed by Lin et al. (2002a)

(1+q,)d, + {3%+ 2(n+1)(n + 2)%}5 +

4v,(n* —1R R
Ho+————(n-1)(1-gq,)=|a, +
{ X e (n—=1)( qn)R} .

D[ V,0, (R 2v,2nt]) _'B 25)
R R R "
nt150,, o (R P ORY

= ] J{H ‘1}(7) 0.dr.

GRS R (i (e}
1P, PR

Here p, is the averaged (over the bubble volume)
density of vapor derived from computing the spherical
motion of the bubble, p,, the unperturbed value of the
liquid density, v, = l/p,, the kinematic viscosity. In
this model the vapor/gas is assumed homobaric, the
liquid is viscous and incompressible, and the rotational
motion of the liquid is taken into account. In describing
anonspherical disturbance, the density p, is assumed
equal to p,, throughout the expansion-compression.
Function Q (r, 7) is given as (Prosperetti 1977):

Vxw=Vx (iQﬂ (r,t)P,(cos G)Jer ,

where e _is the unit vector in the radial coordinate .
Function Q (r, f) is determined from,

80 . o (QJ
n _|__ 2_— 2 +
ot RR or N7
} B O

{n(nJrl)Qn
Vl

2
r

(2.6)
_ aZQn
or?
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and the boundary conditions

0, (R 1) ZL{(n +2)a, —(n —I)Ea” +
n+l1 R

+ 2n+ l)R’”an}, (2.7)
0 (o0, 1) =0.

The model for the evolution of @, without regard
to the vapor density and nonuniformity of its pressure,
which was used by Nigmatulin et al. (2006), may be
obtained from (2.5)—2.7) by setting g = 0.

2.4. Pressure of liquid

The ultrasonically-forced liquid pressure far
from the bubble, p_, is assumed to be:

P.=Pp,—p,sin (0t + ), (2.8)
where p_and o are the amplitude and the frequency
of the impressed pressure variation, p, is the static
liquid pressure, @, the phase of pressure variation at
the moment of generation of the bubble cluster in,
for example, the experiment of Taleyarkhan et al.
(2002), (i.e., the instant of initiating the external
neutron source). In the present study, as in the
experiments of Taleyarkhan et al. (2002), it is taken
that o = 2tx19.3 kHz, p_ = 15 bar.

It should be noted that more complex
expressions for the liquid pressure oscillations have
also been used in literature to study dynamics of a
bubble within a cluster (e.g., Nigmatulin et al. 2005).
In this way one can appraise the influence of the
other bubbles in the cluster on the bubble under
consideration. Our computations show that
replacement of (2.8) by other expressions previously
used by Nigmatulin et al. (2005) does not lead to
significant changes in the level of bubble sphericity
distortion. Therefore, the results of other expressions
for the impressed liquid pressure variation are not
presented herein.

2.5. Parameters of the equation of state

Values of the parameters in the equation of state
(2.2) are taken to be in accordance with the
experimental conditions of Taleyarkhan et al. (2002).
In particular, for the liquid state:

A=9.747-10", b=19.07, o # 1,
C=0,K=4.535-108,
B=2,4"=0,B=06.048-10°,

c, = 1516.8 J/(kg'K),
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T'(p) =g [g, — g exp[-p/g,]-
~g,exp[-p°/g1- g, exp[-p’ /g1 +

+g9 eXp[_E_z/gm] — &1 exp[—ﬁz/glz]] ,
g, =1.175,g,=0.67, g,=0.075, g, = 0.205,
g,=0.11, g = 0.125,
g,=0.39,g,=1.15,¢,=3, g,=0.36,
g, =0.045, g ,=0.061,
and for the vapor state:
R,=1299 m?/(s* K), 4 =4-107,

b=24.028, o.= 1.9394,
C=1.7435-10°, K = 1.7840-10°, B = 1.9,
A=10"by 5 =1,4"=0by p <1,

' = 6.554-105,

p’ = 2000 kg/m?, ¢, = 1148.029 J/(kg-K),
T(p)=0.113.

2.6. Initial data

The initial instant of time, £ =0, in our
computations is taken to be the time of initiation of
the microbubble nuclei in the experiments of
Taleyarkhan et al. (2002, 2004, 2006); Nigmatulin
etal. (2002, 2004); Nigmatulin (2005). This occurs
about 0 to 4 s prior to when the acoustic pressure in
(2.8) reaches its minimum value. The latter corresponds
to @, =2 when p_=p,—p, =—14 bar. In these
experiments, due to large negative stresses in the
liquid, the microbubble nuclei first increase in size to
aradius of about R = 200 to 800 pm, after which
they are compressed. A condition for implementation
of this scenario is ability of the microbubbles to
overcome the critical size R = 0.04 um, at which,
from the rest state, they do not expand because of
the surface tension. In this paper, the initial radius of
the bubble, R , is equal to the critical' one, R _, but
with the initial velocity of expansion R, is nonzero.
The diversity of the bubble nuclei emerging in
experiments, which overcome the critical size in the
process of their growth, is described by the variation
of the initial velocity R, intherange0 < R, <30m/s.
The right boundary of this range is approximately
equal to the velocity of the bubble expansion during
the lengthy portion of the bubble growth with R ~ 0.

It is assumed that at the initial time (¢ = 0):

R=R, i = R,
0<r<R:T(r,0)=T,p(r,t)=p(T,),
R, Sr<oo: T(r,0)=T,, (r, 1) =p,
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where R, R,, T, = 273 K (Taleyarkhan, R. P., et al
2002), respectively are the initial values of the bubble
radius, the radial velocity and the temperature of the
liquid and the vapor, p,, = 858 kg/m’ is the initial
density of the liquid (these values of the liquid
temperature and density correspond to the liquid state
atthe pressure p, = 1 bar).

We take the distortion of the spherical shape
of the bubble to occur, by virtue of one or another
cause, in the stage of the bubble expansion at the
time ¢ = #° (#* = 0). Before this moment the bubble
is supposed to be purely spherical. At the time of
the occurrence of the distortion of the spherical shape
(att = °) we have:

a(t’)y=a), a,t")=0,
R(t°)<r<ow: Q (r,t°)=0.

For (2.5)~2.7), which describe the evolution
of the bubble’s sphericity distortion, the moment
t = t°is the initial time, so that the corresponding
distortion will also be called the initial distortion.

The main objective of this work is to study the
influence of the most important parameters of the
problem under consideration (for example, the liquid
viscosity) on the evolution of disturbances of the
sphericity of a bubble during its expansion and
subsequent compression and, to get estimates of the
maximum distortions that may arise at the time of
extreme compression of the bubble for conditions in
the experiments of Taleyarkhan et al. (2002). Careful
attention was paid to the final stage of the bubble
compression process in which the values of density,
pressure and temperature of the vapor/gas in the bubble
become extremely large. At first glance it may seem
that an examination of the evolution of the distortions
with only zero values of initial velocity, a, ,and vorticity,
Q ,isinsufficient to obtain estimates of the maximum
distortions arising in experiments. However, this is not
the case since those estimates may be found by varying
notonly the velocity ; andthe vorticity O butalso by
changing some other f)arameters. In particular, in the
present work we varied, over a fairly wide range, such
parameters as the time-instant of occurrence of the initial
distortion, #° (it was varied within the entire stage of the
bubble’s expansion) and the wavelength of the
disturbance, A (the wavelength A = 2mR/n is
determined by the number, 7, of the spherical harmonic
which is varied from 2 to 10000). The spherical
distortion mainly changes during the course of the
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expansion-compression of the bubble in the form of
oscillations about its zero value. This leads to quite a
large number of local extrema in dependences of the
distortions on the instant, #°, and the number, n. The
estimates of the maximum distortions, in particular, ata
specified instant of time, were determined by utilizing
the envelopes of such local extrema.

3. Results

3.1. Radial movement

Figure 1 shows the time-dependences p_(¥) and
R(f) obtained during the expansion-compression of
the bubble. At the moments of maximum expansion
(") and collapse (#°') of the bubble its radii
respectively are R™* = R(t"*) = 457 um and
Re'= R(") = 14 um. By the moment of collapse
' we mean the instant of the extreme compression
of the vapor inside the bubble, which corresponds
to the time of focusing the shock wave at the center
ofthe bubble. The radial dynamics of the bubble is
nearly independent from the initial velocity of the
radial expansion R, in the range 0 < R < 30 m/s
considered. This is due the fact that the radial velocity
R,, even being initially close to zero, very quickly
(after ~ 2 ns) becomes equal to ~ 30 m/s, which
results from the large negative stresses in the liquid
(p_ =—14 bar). As a consequence, variation of the
bubble radius with R, = 0.01 and 30 m/s differs by
only about 0.1% in terms of R (corresponding
curves in figure 1 are graphically coincident).

b
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Figure 1. Time-dependences of the bubble radius R
(solid line) and the liquid pressure p_ (dashed line) and
approximate function R(f) derived by equation (3.1)
(dotted line) in the phase of compression. The radii of
the bubble at the moments of its maximum expansion
(Rm> = 457 wm) and collapse (R = 14 wm) are shown
by symbols «#» and «o».
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It is clear that the most laborious part in
numerically evaluating (2.1)~2.8) is computation of
the radial dynamics of the bubble during its
compression. A simplified description of the variation
of the bubble radius at the stage of the bubble
compression can be given by the following
approximate formulas (Ilgamov 2006):

2

1/3
R:R”‘”‘(l—t—J ,0<r<t™;

2
c

t_th 2/5
R=R"1-——| , ¢
t

12 12
, tL, — Rmax 2p10 ,
3p.,

h
¢

<t<t"

+t

where, e
th — tc I:l _ [R_j
Rmax

2] 3pu(RY)’

©5[2p. (R
Here and below in other approximate formulas
the liquid pressure p_ is assumed constant
(p_ = const). Expressions (3.1) are approximate
solutions to the problem of collapse of an empty
cavity in inviscid incompressible liquid without

regard to the surface tension. While deriving them,
the exact expression

1/2

1/2
R=R.» R, ==(2p./30,)"| (R™/R) 1],
was approximated by:
R~R, (R""”/R)V2 (foro<s<s),
R~—(2p,/3p,) (R”""”/R)3/2 (for /" <t <" +1").
To ensure continuity of the radial velocity R it
was taken that R(¢") = 0.68 R"*. The solution to
equation (3.1) at p_= 14 bar, which roughly
corresponds to an average pressure of the liquid in
the stage of the cavitation bubble compression, is
presented in figure 1 by the dotted curve. One can
see that for simplified estimates the approximation
given in (3.1) may be satisfactory.
The approximate value of the maximum radius
R™> may be evaluated by the following expression:
R™ <Ry + 2% 1- 2P0
3o 4mp,
2p,

3p\ m=2p,/p, ‘)]

which is derived from a more general formula
presented in Ilgamov (2006) by setting ¢, = 1/2. In
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the case under consideration this expression gives
R =450 um (instead of 457 um obtained in
computations using (2.1)—(2.8)).

The final stage of the bubble compression is
characterized by the large radial velocities of the liquid
and vapor flow. This makes a converging spherical
shock wave arise inside the bubble. Figure 2 shows
its formation, propagation and focusing into the center
of the bubble leading to appearance of a diverging
shock wave. The level of deflection of the bubble
shape from the spherical one at the moment of the
bubble collapse strongly depends on various features
of the bubble compression (for example, its duration).
That is why estimates to the level of the deflection
require a quite accurate computation of the final stage
of the bubble compression, including the value of
the bubble radius at the time of collapse R®.. For
example, if one takes the bubble content to be
homobaric during compression, then R’ will be
about 4 times less. As a result, the amplitude of the
ellipsoidal distortion at # = 7 will be 10? times more.

p, bar

1 : T T T T T

20 40 " HM g0

Figure 2. Spatial distribution of the pressure in the vapor
and the liquid at the end of the bubble compression: 1—
6 — formation and propagation of the converging shock
wave; 7 — extreme compression of the vapor (it defines
the instant of the bubble collapse #*); 8 — propagation
of the diverging shock wave. Position of the bubble
surface is shown by dots «®».

It should be noted that we are not interested in
the evolution of the bubble’s interface after the bubble
content reaches its extreme values of pressure and
temperature (i.e. after ¢ = ), although the process
of bubble compression is still going on for some short
time. The bubble is compressed until the diverging
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shock wave comes to the bubble surface and turns
its motion. The difference between the radii of the
bubble at the instants of extreme compression of the
vapor (R") and extreme compression of the bubble
(R™")1is insignificant (less than 5%).

Dissociation and ionization (Nigmatulin et al.
2005) only manifest themselves in a small vicinity of
the bubble center over a very short time interval
(~ 0.1 ns). As aresult, their influence on evolution
of the bubble shape is insignificant, so that they are
not taken into account.

The final stage of the bubble compression,
including propagation of shock waves in its cavity, is
to a large extent determined by the mass of vapor
generated during the stage of bubble growth and
partly condensed on the bubble’s interface at the
beginning of compression, when the temperature of
the bubble’s interface is lower than the
thermodynamic critical temperature. If the
evaporation and condensation were not taken into
account, the bubble would remain empty, and its
radius R at collapse would tend to zero (R — 0)
with the radial velocity R — oo, which would lead to
destruction of the bubble, even though the initial
distortion of its sphericity is very small, because of
the rapid growth of the distortion amplitude.

3.2. Evolution of distortion of bubble
sphericity during expansion

Distortions of the sphericity of bubbles in a cluster
may result from the bubble interaction and coagulation,
thermal fluctuations, action of the gravity forces, etc.
The distortion of the bubble sphericity is described
by the parameter € /¢°. Variation of € /¢° during
the course of bubble expansion for three values of
R° = R(#°), the radius of the bubble in the stage of its
expansion at which the initial disturbance of the
spherical shape ¢° appears, is shown in figure 3 for
n=2and 10.

It follows from figure 3 that during bubble
expansion the distortions of the bubble’s sphericity
quite strongly decrease. Figure 3 also shows that
the distortions with earlier appearance and with less
wavelength A_(i.e. with greater n) decrease faster.
For example, in the case of R° = 0.04 um the relative
amplitude of the ellipsoidal distortion [¢, / ;| falls to
the end of expansion by ~ 10° times, and when
R°= 100 wm it falls by 7 times. For n = 10 similar
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reduction amounts to ~ 10?° and 20 times,
respectively.

g,/

expansion

1

4

0.5 4
I —_n=2
B === n=10
e
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107 10° 10° 10" RIR™,

Figure 3. Evolution of the relative distortion € /¢, during
the course of the bubble expansion for n =2, 10 and
three values of the bubble radius R° = 0.04, 6, 100 wm
(marked by dots «®») at which the initial disturbance
g, of the spherical shape of the bubble appears.

It follows from the expression |g /¢°| =
=la /a,| R°/R that the increase of R plays an
important role in reduction of the distortions arising
at small values of R°. For instance, in the case of
R° = 0.04 wm the value of |e, / ¢5 | decreases during
expansion by 10* times due to the growth of R and
by 10? times because of reduction of the amplitude
of deviation |a,|. For R°~ 100 um the value of
e, /5| falls by 4.5 due to variation of R and
1.5 times because of the change of |a .

Evolution of distortions may be strongly
dependent on the liquid viscosity and the surface
tension. According to (2.5), their influence may be
analyzed using the following Reynolds and Weber
numbers:

e= plORU , e= plOR(]2 , (32)
(n+1)(n+2)y, o(n+1)(n+2)

where U is the characteristic speed. At the stage of
expansion it is convenient to take U in the form
U= \/ 2(p, = Py)/3p;, - This expression corresponds
to the maximum velocity attained during the course
of expansion of an adiabatic bubble under constant
liquid pressure equal to p, — p_ < 0. In the case of
the cavitation bubble under consideration
R~\2(p,-p,)/3p,, for most of the bubble
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expansion process, except for its final stage where
the speed of expansion drops to zero. During
expansion the influence of the liquid viscosity and
the surface tension increases proportional to #* and
decreases inversely proportional to R.

Computations show that if during expansion
the Reynolds number, Re, is greater thanRe =~ 10
and the Weber number, We, is greater than
We = 10, whereRe ,We are the critical numbers,
then the influence of the liquid viscosity and the
surface tension is slight (i.e., the distortion’s amplitude
changes by no more than 15%). The critical Reynolds
number, Re_, for the cases of n=2, 10, 50 is
achieved at R°/R™> = 0.0045, 0.05, 1, respectively.
During expansion the value of Re turns out to be
approximately twice the value of We so that the
critical number We_ is achieved for twice the radius,
Re, corresponding to Re_. For example, in the case
of R°= 0.04 wm (R°/R™> = 8.6-107°) disregard for
the liquid viscosity and the surface tension
overestimates the value of |a,| by 35 times while in
the case of R°= 6 um (R°/R"* = 0.013) the
overestimate is only = 1% (the similar overestimate
for n =10 amount to 10'” and 7 times, respectively).
Similarly, neglecting the liquid viscosity and the
surface tension at R°= 100 um leads to
overestimating |a | for n = 10 by only 5%.

It is interesting to note that the liquid vorticity
generated by its viscosity does not contribute to the
reduction of distortion, but, on the contrary, hinders
it. For example, in the case of R° = 0.04 um, neglect
of the liquid vorticity reduces the level of distortion
by 10 times for » = 2 and by more than 10 times for
n > 2. Significantly, with increasing R° the influence
of the vortex motion of the liquid rapidly decreases.

It was shown in Plesset & Mitchell (1956) that
in the case of a bubble uniformly expanding in an
incompressible liquid without regard to the surface
tension the amplitude a, of deflection of the bubble
from the spherical one decreases, tending to a constant.
This implies that in such an expansion g | < ‘sfj ‘ R°/R.
For the case of the expansion of the cavitation bubble
under consideration this situation is observed for low-
frequency disturbances for most part of the expansion
process (except for the initial and final stages) because
of the influence of the liquid viscosity, since the effect
of surface tension and the radial acceleration are
negligible. In addition, for the initial and final stages
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of the expansion process the distortion does not
increase since these stages differ from the main stage
of the expansion due to the presence of the damping
influence of liquid viscosity during the first stage and
the stabilizing influence of the negative radial
acceleration during the second stage. Therefore, the
estimate[e | < |e, R°/R for the amplitude of the low-
frequency distortions is valid during the entire
expansion. It follows that it is also true for high-
frequency distortions, as with growth of n the
damping effect of the liquid viscosity increases.
Influence of the initial velocity R, on evolution
of distortion is noticeable only for small R° and
rapidly decreases with the growth of R°: when
R° =6 uwm the difference between the values of
distortion at the time of maximum expansion of the
bubble for the cases of R, =0.01 m/s and 30 m/s
turns out to be less than 8% when 2 <n < 10.
Therefore, in what follows evolution of distortion will
be considered only for the case of R, = 30 m/s.
3.3. Evolution of distortion of bubble
sphericity during the compression stage
Figure 4 shows features of the evolution of
distortions of the bubble’s sphericity during the
compression stage. One can see that during
compression the bubble’s shape changes in the form
of oscillations about the spherical shape. When
n <50, which is equivalent to the bubble’s sphericity
disturbance with the wavelength A, > R/8, the effect
of'the liquid viscosity for the entire stage of bubble
compression is insignificant (no more than 15% in the
amplitude of the distortion oscillations). The influence

.
g,/e,

240 ~ compression

—_—

160 -

"o =200

1 10! R/R™

102

Figure 4. Evolution of the relative distortion€ /e, during the
compression stage, R°= R"* (thick solid and dashed lines).
Thin solid lines correspond to the amplitude of increasing
oscillations of € /¢, ,independent of n, in approximate solution
(3.5) for the problem of the collapse of a vapor bubble in a
nonviscous liquid without surface tension. The moment of
collapse is marked by a circle, «o».
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of'the surface tension is also small. Neglect of this
factor leads to overestimating the period of oscillations
by less than 10% (this results in overestimating the
amplitude of the distortion oscillations by the time of
the collapse by no more than 20%). The influence of
the radial acceleration R is much greater. For example,
when n = 50, neglect of the effect of R makes the
frequency of increasing distortion oscillations go down
by about 10 times.

The amplitude of fluctuations of long-wave
disturbances (n < 50) increases nearly as R™>*,
which corresponds to the case of nonviscous liquid.
At that, the increase of # from 2 to 40 causes some
nonmonotonic (due to the change in the oscillation
phase) increase of the distortion amplitude at the time
of the bubble collapse.

Viscous damping rapidly increases with
decrease of the wavelength A of the sphericity
disturbances in the range n > 50, which leads to
reduction in the amplitude of distortion at the
compression stage and, as a consequence, at the
time of collapse. For example, for n =200 the
viscous damping turns out to be approximately 10
times less than it is for n = 40.

3.3.1. Evolution of long-wave distortions
when the effect of the liquid viscosity is small

During the lengthy initial low-speed stage of
bubble compression the effect of liquid
compressibility is small, the vapor pressure in the
bubble is much less than the pressure of the
surrounding liquid (i.e., the dynamics of the cavitation
bubble is like that of an empty cavity). Therefore, in
the case of the long-wave distortions (n < 50) for
description of evolution of € /¢, one can use the
solution of the problem of the growth of small
distortions of sphericity for an empty bubble during
its radial collapse in inviscid incompressible liquid
without regard to the surface tension. The exact
solution to this problem has the form (Plesset &
Mitchell 1956):

an: a’l F anﬁan +2’l’ l_l +
n” 372

ore (2 1/2 | 1/2
n~ \3p., n

KF 18, 16,25 1=
3 2 n

(3.3)

where R° = R™* 1 = (R°/R), F —is the hypergeometric
function,
1
——— i
n» Cl‘l 12 1 n»s
1 172
) l = \/—_1 .

6, =—(24n-25
= (24n-25)

In Plesset & Mitchell (1956), the following
asymptotic solution for R — 0 was also obtained:

5/4

~ RO

n R
where y, =398, ln(R / RO), C ,D, are constants.

In Ilgamov (2006) an approximate solution was
found:

5/4
R° 5
£ = g’cosy + €° -2t £°)sin
n (RJ { n yn 128’1( n c 71) yﬂ}’

I .
=——+10
&%=

€

(C,cosy, +D,siny,) ,

1/2
S (3.4)
©5 (2p.) .
It follows from (3.4) that for large n,
5/4
e ~¢g’ R cos 35
n n R y” M ( M )

According to (3.5), evolution of any distortion
does not depend on its initial velocity, &°.
Figure 5 gives a comparison of the solutions
given in (3.3) and (3.4) for an empty bubble with
numerical solutions to (2.1)—~(2.8) for a bubble filled
with vapor for n = 40. One can see that for nearly

the entire stage of compression of the bubble the

|g4 (l/sAlO(ll

10° 3

compression

10° 3

1 0.1 RIR™ 0,02

Figure 5. Comparison of the exact solution (3.3) (dotted
line) and the approximate solution (3.4) (thin solid line)
for an empty bubble with the numerical solution to (2.1)—
(2.8) for a bubble filled with vapor (thick solid line).
The circle stands for the instant of bubble collapse,
and the cross for its approximate value given by (3.6).
The spikes directed downward in the regions where
the distortion passes through its zero values are due to

the use of the logarithmic scale for the axis of |€,, /&5, |.
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distortion of its sphericity increases in the form of
growing oscillations due to a Birkhoff-Plesset
instability (Plesset 1954; Birkhoff 1956; Plesset &
Mitchell 1956; Eller & Crum 1970; Iigamov 2005).
The exact solution (3.3) for an empty bubble is in
good agreement with the numerical solution for a
cavitation bubble up to the time the bubble radius
decreases by about 10 times. Furthermore, due to
the presence of the vapor in the bubble the frequency
of growing oscillations of the shape distortion
decreases in the numerical solution while the
amplitude increases. The solution given by (3.4) is
consistent with the exact solution for the empty cavity
(3.3) except for a short initial part of the compression
process where there is significant divergence of the
periods of oscillations.

It can be noted in figure 5 that for n <50
variation of the amplitude of the distortion oscillations
up to R/R™* = 0.1 and change of their frequency in
0.7 > R/R™*> 0.1 are quite well described by (3.5).

Solutions of (3.3)—(3.5) describe the collapse
of an empty cavity to zero while a bubble filled with
vapor compresses only to R = R To get
approximate value of R one can use the following
expression (valid for a homobaric adiabatic

compression):
1

R gres| Py [

{(v -Dp., } GO
where p, is the gas pressure in the bubble at the
beginning of compression. Assuming the liquid
pressure is p_ = 14 bar, Y= 1.4 and taking into
account that p, = 0.063 bar, one can derive from
(3.6) that R//Rm= = (.0238 (which is marked in
figure 5 by the cross). It follows from figures 4, 5
that the rapid increase of distortion of the bubble
sphericity starts when the bubble radius becomes
equal to 1/10 to 1/20 of R (Ilgamov 2005, 2006).

3.3.2. Evolution of short-wave distortions
when the effect of the liquid viscosity is significant

When n increases in the range n > 50 then the
effects of the viscous damping and the surface tension
on the sphericity distortion during compression grow.
For their analysis in comparison with the effect of
inertia of the radial flow of the liquid one can use the
Reynolds and Weber numbers introduced previously
in (3.2). However, during compression it is more
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appropriate to take the characteristic velocity Uin
theform U/ = \[2p, (R™") /3p,,R® »Whichis derived
from the expression of the total energy of free
undamped radial oscillations of a spherical adiabatic
bubble in the range from R/ to R™, whenp_>>p,.
It should be noted that during bubble compression
(unlike expansion) the change (i.e., the increase) of
the numbers Re and We may also be due to the fact
that parameters |1, and ¢ dependent on the increasing
temperature on the interfacial surface.

During the stage of bubble compression, as well
as during its expansion, the effects of liquid viscosity
and surface tension increase with n as n* . At the
same time, during the course of compression, unlike
expansion, the effect of the liquid viscosity is reduced
as R"?, while the effect of the surface tension
decreases as R 2. Computations show that within
those portions of the bubble compression process
the effect of the liquid viscosity is insignificant when
Re>Re = 10 and the effect of the surface tension
is small when We > We = 10.

In that portion of the bubble compression
process where Re > Re _ the amplitude of the
sphericity distortions increases during oscillations.
For example, in the abovementioned case of n < 50,
the region with Re > Re  (and with We > We )
includes the entire compression, while for the case
of n > 50 it covers only a part of it. With reduction
of the number Re from Re_ to Re = 1, the rate

3
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Figure 6. Evolution of the relative distortion amplitude
during compression of a cavitation bubble with (solid
curve) and without (dashed curve) regard to the liquid
viscosity (R° = R"). The thin solid straight line
corresponds to (R/R™™)>4. The circle stands for the
instant of bubble collapse. Dots 1-3 show the moments
when Re = 0.326 (dot 1), Re = 1 (dot 2), Re =Re_ =~ 10
(dot 3).
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of growth of the oscillation amplitudes drops to zero,
and for Re < 1 the oscillations become damped. In
particular, during bubble compression, the amplitude
of oscillations of the distortion for » = 300 (figure 6)
first (in the range 0.33 < R/R"* < 1 where Re < 1)
decreases then (in the range R/R™* < 0.33 where
Re > 1) it gradually grows so that after some time
(in the range R/R"* <0.1 where Re > Re ) it
becomes increasing as in the non-viscous case.

It should be noted that, without regard to the
liquid viscosity, the amplitude of oscillation of the
distortion with n =300 grows as a power law,
however, slightly faster than dependence (R/R™+)%4,
which is explained in subsection 3.3.4.

With reduction of We in the range We < We _,
the effect of the surface tension increases. First of all
it leads to decreasing the oscillation period while its
influence on their amplitude is small. In particular,
with neglecting the surface tension, the oscillation
period becomes overestimated by 30% for We = 1
and by about 3 times for We = 0.1.

. e e
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Figure 7. Envelopes of the dependence of |¢” /¢°| on

obtained with (thick solid line) and without (thick dotted
line) regard to the liquid viscosity, for R°/R™
(fragments of those dependences are shown by thin
solid and dotted lines, respectively). At the beginning
of compression (R = R™) for n =2, 20, 40 (marked
by dots) the numbers Re and We respectively are
Re =2470, 64, 17 and We = 1312, 34, 9.

The effect of the liquid viscosity during the
bubble compression on the amplitude of the sphericity
distortions at the time of the bubble collapse | & | in
the range of the distortion wavelengths corresponding
to 2 < n < 10000 is characterized by figure 7. This
figure presents dependences of |e”/¢°| on the
number n with and without regard to the liquid
viscosity in the case of R/R™ = 1. Here, ¢ means
the maximum sphericity distortion within the entire

18

bubble compression, which is usually attained either
at the instant of collapse or shortly prior to it. Due to
oscillations of ¢ during the course of compression,
the dependences of |¢¢”' /¢°| on n appear to also be
oscillating,

In this paper the initial velocity of variation of
the deflection amplitude a, is always zero (a;, =0).
Clearly it can be non-zero in reality and this fact must
be taken into account. Variations of the initial velocity
a: would lead to alteration in the distortion amplitude
at the instant of collapse |¢¢” |. Computations have
shown that the dependences of max |e*/&°| (of
maximum values of |2 /¢°| derived by variation of
a°) on n can be approximated by the envelopes of
functions | /2| of n obtained with ¢°= 0. Such
envelopes and the method of their derivation are given
in figure 7.

With regard to the liquid viscosity the distortion
amplitude at the moment of the bubble collapse |¢* |,
with the increase of n first slightly grows and then,
after n = 40, rapidly falls. If liquid viscosity is not
taken into account, then |¢¢”' / £°| grows without limit.
This implies that with growth of 7 the unit value of
|e<'| (|e<' | = 1), which is critical for the bubble
integrity (in the linear analysis it is usually assumed
thatat|e” | > 1 the bubble is destroyed (Hilgenfeldt
etal. 1996)), will be achieved with more and more
small initial disturbances, [¢; | (i.e. with [e;| — 0).

Thus, during the bubble compression liquid
viscosity is of primary importance in preservation of
the bubble shape close to the spherical one.

Insubsection 3.3.3, it will be shown that the growth
of |2 /2| withn in a nonviscous liquid does not result
from the Rayleigh-Taylor instability. The reasons for this
growth will be given in subsection 3.3.4.

3.3.3. Effect of vapor density

As can be seen from (2.5), in describing the
evolution of deviation of the bubble shape from the
spherical one, the effect of the vapor density on the
bubble sphericity distortion is governed by parameter
q,=(m+1)p, / (np,y) (to be more exact, by its
value in comparison with unity). During the bubble
expansion the vapor density is significantly less than
the liquid density (g,<<1). Therefore, during
expansion its effect is negligible.

The effect of the vapor density during the course
of bubble compression is illustrated in figure 8. This
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figure presents solution with (¢, # 0) and without
(g,= 0) regard to the vapor density (n = 100,
R°= R™), During compression the evolution of the
bubble sphericity distortion largely depends on the
radial acceleration R (its variation is shown in the
upper part of the figure). The influence of the radial
acceleration R, as seen in (2.5), is governed by
the multiplier (1 — g ) of R.When (1 — q,) R <0,
the radial acceleration restricts the growth of the
distortion (like the surface tension), and when
(1- qn)R > () it contributes to its increase.

At the beginning of compression the liquid
density is significantly larger than the vapor density
(g, <<1). Therefore, the influence of the vapor
density can be neglected. In the final stage of
compression the vapor density greatly increases, and,
as aresult, the sign of the difference (1 — g, ) changes.
However, this change takes place nearly
simultaneously with the change in the sign of the
acceleration R. Hence, the sign of the product (1 —

q,) R remains the same which means that even at
the end of compression a Rayleigh-Taylor instability
does not occur. Therefore, in this case the influence
of the positive radial acceleration R on the bubble
sphericity turns out to be stabilizing.

If however the effect of the vapor density is
not taken into account (g, = 0), then at the end of
compression, where R > 0, a Rayleigh-Taylor
instability occurs. This explains the fast growth of
distortion near collapse in the case of g =0
(figure 8). With an increase of n this growth
increases. This leads to the increase of the distortion
amplitude at the time of collapse |&* | with an

104 le, /%, R, m/s
compression R<0 B>o [410¢
10° - 1-¢,>0 1-q,<0 [
v
A
RR™ 001

Figure 8. Evolution of |¢ /¢2| during compression
(n =100, R° = R™~) with (thick solid line) and without
(dotted line) regard to the vapor density and variation
of the radial acceleration R (thin solid line). Symbols
show the instant of change in the sign of the difference
1 — g, (®) and the instant of collapse (o).

19

increase of n from 2 to 100, despite the fact that
for n > 50 the damping effect of the liquid viscosity
becomes more significant. With the increase of n
from 100, the value of |¢¢” | goes down since the
effect of the viscous damping in the course of
expansion-compression turns out to be more
significant than the influence of the Rayleigh-Taylor
instability. The neglect of the vapor density effect
leads to a shift of the maximum in the dependence
of |&'/g°| on n towards the short-wave
disturbances: from n = 40 (see figure 7) to n = 100.

3.3.4. Reasons for growth of the distortion
amplitude at the moment of collapse with
reduction of the wavelength A without regard
to the liquid viscosity

Without allowing for the liquid viscosity, the
value of |&2//¢°| increases with an increase of n
without limit (see figure 7). In this case the equation
for a_has the form:

o(n* -1)(n+2) B

(1+Qn)an+3£an +|: 3
R PR

R 3.7
—(n—l)(l—qn)ﬂan -0. G7)

It follows from (3.7) that during a rather
prolonged initial part of compression, where g = 0
and R/R™~ << 1, the shape distortion in the case of
¢ = O will increase as growing oscillations with the
amplitude proportional to R~ (Plesset & Mitchell
1956), and in the case of 6 = const > 0 and R =0,
computations show the amplitude is proportional
R, According to (3.7), the effect of the surface
tension is proportional to 7* (the term with 6), and
that of the radial inertia is proportional to n (the
term with R). As a result, with the increase of n,
the stabilizing effects on the bubble shape of the
surface tension and the inertia of radial flow change.
As seen in figure 9, when n < 100 the inertia forces
prevail so that during the relatively long initial part
of the bubble compression process, where g = 0,
the amplitude of oscillation of |e,/&’| varies
according to the law close to (R/R"*)*, When
n > 1000, the effect of surface tension turns out to
be significantly greater so that during that part of
the bubble compression where ¢, = 0 and
6 = const the amplitude of oscillation of |¢,/¢°|
changes by a law close to (R/R™) "4,
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In the course of compression the temperature
on the bubble’s interface significantly increases. As
aresult, the surface tension 6(7) drops toward zero.
When n > 1000, the growth of the amplitude of
oscillation of ¢ /e |at the beginning of compression
is limited by the surface tension. If in this case the
surface tension 6 during compression were constant,
then, as was noted, the amplitude of oscillation of
e,/ 2| throughout the compression would vary by
the law close to (R/R™=)"4, and, as computations
show, the value of ¢ /¢°| would be no more than
500. Because ¢ drops to essentially zero due to its
dependence on the temperature, the amplitude of
oscillation of g /¢, | increases at the beginning of
compression slightly faster than (R/R"*)7* (see
figure 9, n =10000). When R/R™ = (.11 the
temperature on the interfacial boundary reaches the
critical value, after which the surface tension
disappears. Then the bubble shape is only stabilized
by the inertia forces.

Moreover, in transition from a long-term part
of compression with negative acceleration j toa
very short final part with the positive 3, the forces
ofinertia of radial flow restricting the growth of the
distortion become very small (since ; = 0).Asa
result, at large values of n the value of | € /¢ | near
R/R™ =(.033 significantly increases (see figure 9,
n = 10000), and this increase grows as n increases.

le, /€]
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Figure 9. Evolution of |e /¢; | for n = 40 (dotted
nonstraight line), 10000 (solid nonstraight line) during
the bubble collapse in the case without liquid viscosity
(v,=0). For n=10000 at R/R™* > 0.12, the
amplitude of growing oscillations of ¢ /¢, |is shown,
rather than its evolution. The straight dotted and solid
lines present approximations of variation of the
amplitude of growing oscillations of g /¢ | by laws
(R/R™=y>" and (R/R™*)™" respectively.
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Thus, without taking into account the effect of
the liquid viscosity, the value of |¢”' /¢° | increases
with an increase of n due to three reasons. First,
with an increase of n the rate of distortion growth at
the beginning of bubble compression becomes
controlled (after some value of ) by the surface
tension rather than the inertia of radial flow. Second,
during compression the surface tension can drop to
zero. Third, the inertia of radial flow, restricting the
growth of the distortion amplitude, greatly decreases
in the transition of the bubble compression from its
long-term part with the negative radial acceleration
to its very short final part with the positive radial
acceleration.

3.4. Dependence of growth of the amplitude
of the distortions at the moment of bubble
collapse on the instant of their appearance
during bubble expansion

Figure 10 presents a curve ABC which
characterizes the dependence of | ¢¢”' /¢°| on R°. This
curve was obtained using the dependences of | ¢ |,
the distortion amplitude of the bubble sphericity at
the instant of collapse, on #°, the instant of appearance
of the initial nonsphericity ¢° at the stage of the bubble
expansion (#° < "), for various n and the envelopes
of those dependences. In figure 10 the dependences
of |2 | on ¢° are presented as functions | /2| of
R°/R™=. For every n these functions are to a large
extent nonmonotonic (with spikes directed
downward where |2 | is close to zero; as n varies,
the zero value of |¢°” | appears with some frequency

or e
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Figure 10. Envelopes of the dependences of the relative
distortion amplitude at the instant of bubble collapse,
| /€2|, on relative radius, R°/R™*, during expansion
at which the distortions occurs, for n = 40 (dashed line),
n =200 (dotted line) and »n = 2 (thick solid line).
A fragment of the dependence of |¢”'/¢?| on RY/R"™™
for n =40 is shown by the thin solid line.
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because of nonmonotonic change of the distortion
€, in the course of the bubble expansion-
compression). A fragment of such a nonmonotonic
function is presented in figure 10 for n = 40 (thin
solid line). At the same time, the envelope of this
function (the dashed line) is a significantly simpler
monotonically-increasing dependence. That is why
itis more convenient to use the envelopes rather than
those functions themselves. The method of derivation
of the envelopes is clear from the case of the
distortion with n = 40.

The curve ABCis, in fact, the envelope of the
envelopes corresponding to all values of n (n = 2).
For a particular value of R°/R"™* it characterizes the
maximum distortion amplitude (over all 7) which can
take place at the instant of the bubble collapse. The
piece AB of the curve ABC'is produced by a segment
ofthe envelope for n = 3, the piece BC is produced
by segments of the envelopes for n from 34 to 50
(the point C corresponding to R° = R"* results from
n = 40).

One can conclude from the curve ABC that
whenever (at any moment #° and any radius R°) at
the stage of the bubble expansion the initial
disturbance of the bubble sphericity, ¢°, occurs and
whatever the form that disturbance has (i.e. for any
number 7), the amplitude of that disturbance at the
time of the bubble collapse will not exceed its initial
value ¢° by more than 300 times. As in the course
of expansion the amplitude of the disturbance
decreases, the amplitude of those disturbances that
appear at R° < R™* at the instant of bubble collapse
turn out to decrease with decreasing R° to give a
maximum at R° = R"*, It follows that if the initial
disturbance ¢ occurs at R° << R (R°/R"* < 107?),
then the disturbance at the instant of collapse &
will be even less than the initial one (|e© /¢°| < 1),
as in this case, the decrease of disturbance during
the stage of expansion exceeds its growth during the
stage of compression. Ifthe initial disturbance occurs
at R° close to the critical radius for liquid rupture
(i.e. when R°= R ), the distortion amplitude at the
instant of collapse will be 10° times less than the
amplitude of the initial disturbance.

It should be noted that one of a number of
reasons for the significant reserve of stability of the
bubble to the sphericity disturbances in the case of
R°= R is that the ratio R°/R is quite small
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(R°/Re! = 0.03). These results from the excess of
the mass of the liquid evaporated during the slow
stage of bubble expansion compared to the mass of
vapor condensed during the more rapid stage of the
bubble compression.

When decreasing the length of the sphericity
disturbance wave (i.e., when increasing n) the
amplitude of the disturbance at the time of the bubble
collapse usually reduces due to the damping effect
of'the liquid viscosity. For small values of R°/R™*
this feature is typical of disturbances with any n. With
increase of R°/R™ the damping effect of the liquid
viscosity weakens so that this feature manifests itself
only from some number of » > 2. When R°/R"*
grows to unity such a number increases to 40.

As was mentioned above, the condition
e | < lis usually taken as the criterion for bubble
integrity. It follows from the results presented in figure
10 that according to this criterion, the integrity of the
bubble will not be destroyed by the disturbance of
its shape in the form of any harmonic if the
disturbance with the amplitude |¢°| < 10 appears
at the bubble radius R° not exceeding R"*/2.
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Figure 11. Envelopes of dependences of |¢”/¢|on
R°/R™ for n =2 with (solid line) and without (dotted
line) regard to the influence of the vapor density.

Figure 11 shows a comparison of the envelopes
of dependences of | /¢°|, the amplitude of the
relative distortion at the moment of the bubble
collapse, on the relative radius R°/R"™, for n = 2
with (g, # 0, the curve is same as in figure 10) and
without (¢, = 0) regard to the vapor density effect.
One can see that the influence of the vapor density
is small. Without regard to its influence the amplitudes
of the relative distortions maximal over n forn > 2
at the moment of the bubble collapse turn out to be
somewhat overestimated for small and large values
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of R°. In particular, when R°= R™* they appear to
be to 2.5 times greater. Nevertheless, even without
regard to the vapor density effect the maximum (over
n) value of the ratio |&” /2| does not exceed 10°
for any R°.
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Figure 12. Envelopes of dependences of |¢”/¢’| on
R°/R™= obtained with (solid line) and without (dashed
lines) regard to the liquid viscosity for # in the ranges
specified in the figure.

Note that if the influence of the vapor density is
taken into account in other ways: Prosperetti (1977);
Augsdorfer et al. (2000); Yuan et al. (2001), then
the level of the distortions in the segment AB will be
slightly higher (within 5%), while in the segment BC
it will remain unchanged.

The change of influence of the liquid viscosity on
the value of the bubble’s sphericity distortion amplitude
maximaover z > 2 atthe moment of the bubble collapse
with variation of the phase of the bubble’s expansion in
which the initial distortion ¢° appears, is characterized
in figure 12. This figure shows a comparison of the
envelopes of the dependences of ¢ /2| on R%/R™
obtained with (for n > 2, the curve is the same as in
figure 10) and without (for » < 5000 and n < 10000)
liquid viscosity effect. One can see that in the case
without liquid viscosity, the amplitude of the maximum
distortion in a specified range at the moment of the bubble
collapse is increasingly overestimated with growth of
n, and the largest overestimate takes place in the case
of R° = R™, Atthat, the range of R° corresponding to
the overestimated values of |2 /¢, | increasingly grows
towards the lower values of R°.

4. Conclusions
1. During expansion of a bubble, the
disturbances of its spherical shape decrease. The
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earlier the shape distortions appear, the greater is
the decrement of their amplitudes by the end of the
bubble expansion process. This is a consequence of
the decrease of the bubble radius at the moment at
which the disturbance appears as well as by the
increase of the damping influence of liquid viscosity.
Due to the increase of the damping influence of the
liquid viscosity, the extent to which the amplitude of
a disturbance decreases, also increases with
reduction in the disturbance wavelength A = 2ntR/n
(where R is the bubble radius, 7 is the number of the
spherical harmonic).

2. Significant growth of the amplitude of the
disturbances of the spherical shape of a bubble is
possible only during its compression. The factors of
primary importance inlimiting their growth are:

(1) The vapor inside the bubble, which appears
in it at the stage of its expansion and then partly
condenses on the bubble’s interface at the beginning
of bubble compression, during the period when the
temperature of the vapor on the bubble surface is
below the thermodynamic critical temperature.

(i1) The liquid viscosity.

3. Effect of the vapor in the bubble is associated
with the fact that at the final high-speed stage of
bubble compression the pressure of the vapor in it
greatly increases (i.e., in the shock-wave mode). As
a result, the radius of the bubble during its
compression drops to a small finite value rather than
to zero. For the conditions under consideration the
radius of the bubble decreases at the stage of
compression by about 30 times, from 450 to 14 pm.
This feature ”’saves” the bubble from destruction,
because otherwise, due to its collapse to the zero
radius (R = 0) it would be destroyed even though
the initial distortions of its sphericity are arbitrarily
small.

4. Due to the growth of the vapor density, a
Rayleigh-Taylor instability of the bubble shape during
the final stage of the bubble compression is not
observed. This results from the fact that at the end
of the bubble compression, when the radial
acceleration of the bubble surface is directed
outward (from the vapor to the liquid), the vapor
and the liquid at the interfacial boundary are at or
close to critical conditions with nearly equal densities.
Ifthe influence of the vapor density is not taken into
account, the amplitude of the distortions during
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compression may grow by about 2.5 times larger.
Atthat, the maximum growth will be attained by the
amplitude of the higher-frequency distortions (with
n = 100).

5. Without taking into account the liquid
viscosity, the extent to which the amplitude of the
harmonic distortions of the bubble sphericity grows
at stage of the bubble compression, increases without
limit on decreasing the disturbance wavelength A
(i.e., with increasing ), while with regard to the liquid
viscosity, it rapidly drops after n = 40.

6. During compression the damping effect of
the liquid viscosity is characterized by the Reynolds

number Re=p, RU/(n+1)(n+2)n, (where

U= \/2pa(R”’”““)3/3me3 ). This number (Re)
increases with n as n? and decreases with R as R .
WhenRe > Re_ = 10, which takes place throughout
the compression stage for n < 50, the effect of the
liquid viscosity is insignificant. It rapidly increases
with the decrease of Re from Re_ to Re = 1, so that
when Re < 1 the amplitude of the disturbances during
compression does just not grow, but it actually falls.
As aresult, for the supershort-wave disturbances,
starting from n = 250, for which the value of Re
remains less than unity until the bubble radius
decreases to 0.5 R, the distortion at the end of
the bubble compression becomes not more but less
than at its beginning.

7. Throughout the compression stage for the
long-wave disturbances (n < 50), for which the
liquid viscosity effect is insignificant, the influence of
the surface tension is much less than the influence of
inertia of the radial flow. In this case,
We > We = 10 and the sphericity distortion growth
is determined by inertia forces. For short-wave
disturbances (n > 50) the influence of the surface
tension and the inertia of the radial flow is negligible
in comparison with the liquid viscosity effect. If the
liquid viscosity effect is not taken into account, then
for sufficiently large n (> 500) the surface tension
will be of primary importance in limiting the rate of
growth of the distortion amplitude at the beginning
ofthe bubble compression.

8. For the conditions associated with
sonofusion experiments (Taleyarkhan et al. 2002,
2004; Nigmatulin et al. 2002, 2004; Nigmatulin
2005; Lahey et al. 2006) the amplitude of
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disturbances of the shape of the spherical bubble at
the end of the bubble compression, |¢¢” |, cannot be
greater than at its beginning | ¢”* | by more than 300
times. Maximum value of the ratio | /g"*| is
reached at n = 40 (at which Re = 17 at the beginning
ofthe bubble compression). The value of the ratio
|e<” /g7 | falls to 200 with the decrease of n from
40 to 2 and rapidly drops to zero with the increase
of n from 40.

9. We assume that in the experiments of
(Taleyarkhan et al. 2002) the amplitude of the
deviation of the bubble shape from spherical during
the early stage of the bubble expansion (where
R =10 pm),isequaltola | = 10°R (which seems
to be quite plausible). According to our analysis, it
will then decrease to |@ | <107 R by the start of
bubble compression (R = R"*) due to the bubble
expansion. After that, during bubble compression,
it may grow, but only so that for any # at the end of
compression it may exceed the initial amplitude
(102R) by no more than 3%. This means that from
the point of view of stability of a spherical shape,
the possibility of thermonuclear neutron and tritium
nuclei production seen in experiments (Taleyarkhan
et al. 2002) is reasonable and within the range of
possibility from a physics viewpoint. At the same
time, it should be noted that this idea is to a large
extent based on the assumption of a spherical shock
wave generating inside the bubble and converging
to its center in the final high-speed stage of its
compression. Of course, in reality such a shock
wave may not be purely spherical. In the course of
its convergence the amplitude of its nonsphericity
could increase, exerting some influence on the
position and configuration of the region with highly
compressed and heated matter (i.e., plasma) in the
central part of the bubble, on the rate of
compression and heating, etc. This is supported
by the first DNS results by Aganin et al. (2010)
obtained using a two-dimensional extension of the
one-dimensional model of Nigmatulin et al. (2005)
which was utilized here in describing the spherical
part of the fluid flow. Therefore, to estimate the
influence of nonsphericity of the shock wave inside
the bubble, a special study of the dynamics of the
medium inside a slightly nonspherical bubble
during supercompression is recommended to
consider for the future.
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3BOJIIOINAA UCKAXKEHUN CO®EPUYECKON ®OPMbI KABUTAIITMOHHOI'O
ITY3BIPBKA TIPU AKYCTHYECKOM CBEPXC/KATHU

© A.A. Arannn', M.A. Habsramos?, P.T. JIaxu mu?,
P.A. Hurmatyaun®, PII. Taaeitapxan®, J[.LFO. Tonopkos!

"MHCTUTYT MEXaHUKH U MaluHo cTpoeHust Kazanckoro HayuHoro rientpa PAH,
Poccus, 420111, Pecriy6nuka Tarapcran, 1. Kasans, yi. Jlobayeckoro, 2/31.
Nucturyt Mmexanuku uM. P.P. MasimotoBa Y pumckoro Hayuroro rieHTpa PAH,
Poccus, 450054, PecniyOnuka bamkoproctan, . Yda, mp. Oxrsa6ps, 71.
3Rensselaer Polytechnic Institute, Troy, NY 12180, USA.
*UMucruryt okeanosnoruu um. ILIT. [upmiosa PAH, Poccus, 117997, Mocksa, HaxumMoBCK#ii IPOCTIEKT, 36.

3> Purdue University, West Lafayette, Indiana, IN 47907, USA.

PaccmoTpena 3BOITIOIHS MaJIbIX OTKJIOHEHHH OT chepruaeckoil (HOpMBI KaBUTAITHOHHOTO ITy3BIPBKa B XOJI€ €T0 OJJHO-
KpPaTHOTO PacCIINPEHH-CKATHS B YCIOBUAX SKCIIEPUMEHTOB MO SAASPHOMY H3JTyUEHHIO TIPH aKyCTHYECKONW KaBUTAIIHH.
B ncnonp3yemoit MaTeMaTniaeckoi MOIEIH MOBEPXHOCTH My3bIphKa MPE/ICTABISACTCS B BUAE CYMMBI C(hepUIECKUX TapMo-
HUK (moarHOMOB Jlexkanapa crerenu n =0, 2, 3,4, ...), oqHa 13 KOTOPHIX (7 = 0) COOTBETCTBYET chepuueckot popme, a
npyrue (n = 2) — 0CeCUMMETPHYHBIM OTKIIOHCHUSIM OT HEe B BHJIC COOTBCTCTBYIOIICH rapMOHUKH. J[BIKCHHE Mapa B
ITy3BIPBKE M OKPY>KAIOIICH )KHUIKOCTH OMPEACIIACTCS KaK CyTepIo3uIus c(hepruecKoii COCTABISIONICH U ee Hecepudec-
Koro Bo3MmymieHus. [Ipu onmcannu cepraecKkoi CoCTaBIAIONICH IBIKECHUS YIUTHIBAIOTCS HECTAIIMOHAPHAS TETUIONPO-
BOJTHOCTB Tapa 1 )KHUIKOCTH, HEPaBHOBECHOCTD UCTIAPEHH-KOHICHCAIINN Ha MEK(a3HOH ITOBEPXHOCTH. Y YUTHIBACTCS, UTO
B XO/I€ MEVICHHOTO PACIIMPEHUS ¥ Hadala CKaTHs ITy3bIpbKa Iap B €r0 MOJIOCTH BEAET ce0s Kak UICaNbHBIN C TaBICHUEM,
OJM3KUM K OMHOPOAHOMY. [Ipy 3TOM MPUHUMAETCS BO BHUMAHHUE, YTO BSI3KOCTh JKUIKOCTH BEChMa CYIICCTBCHHA, a €¢
C)KUMAEeMOCTBIO MOXKHO TIpeHeOpeub. Ha ctanu ObICTPOTo CKATHS B ITy3bIPHKE MOTYT BO3HHUKATh YAPHBIC BOHBI, CTAHO-
BHTCS CYIIECTBEHHON C)KUMAaEMOCTh KHIKOCTH. Bee 3TO yunuThIBacTCs B HCIOIB3yeMoi Mojenn. Ha crtaauu ObicTporo
CKaTHs MPUMEHSIOTCS PEaTMCTUIHBIE ITMPOKOINAIIa30HHBIC YPABHEHHS COCTOSIHUS /IS TTapa B ITy3BIPHKE H OKPY KaroIeit
xuaKocTH. [1py onrcanny Hecepraeckor COCTAaBIISIONICH IBIDKSHUS YIUTHIBACTCS BIMSHUE BA3KOCTH KHIKOCTH, TTOBEP-
XHOCTHOTO HaTSHKCHUS, ITDIOTHOCTH Tapa B ITy3bIPbKE U HEOHOPOJHOCTH €T0 MaBieHHs. [10TydeHb!I OleHKH MaKCUMAaIbHO
BO3MOKHBIX 3HAYCHHUN OTHOCHUTEIIEHOW aMILTUTY/IbI (OTHECEHHOH K HAYaJIbHON ) MAJTBIX TAPMOHUYECKHX (B BHIC TIOJIMHO-
MoB Jlexanpa cTenenu n =2, 3, ... ¢ JNIMHOM BONHEI A= 27R/n, T R — pajuyc 1my3bIpbKa) HCKaKEHUH chepruecKoit
(hopMBI Iy3bIphKa B MOMEHT KoJLTarica (MOMEHT SKCTPEMAIbHOTO CHKATHSI COIEPIKUMOTO ITy3bIpbKa). [Ipu 3ToM paccmar-
puBaeTcs BO3MOKHOCTD BOSHUKHOBEHHS HAYAIbHBIX HCKAXKEHUH CPePUIHOCTH My3bIpbKa B TPON3BOJIBHBII MOMEHT CTa-
qun pacmypenns. [lomydeHHbIe OIEHKH MOKa3hIBAIOT, BO CKOJIBKO Pa3 MaKCHMAJIbHO MOXKET YBEIWYHUTHCS aMIUIUTYIA
MaJIbIX Ha9aJbHBIX HCKaXEHUH CEPUIHOCTH Iy3bIpbka K MOMEHTY Koiarnca. [IpuBesieH psa MpoCThIX aHATUTHIECKIX
(hopMyII, OTIMCHIBAIONIUX BEIUUUHY paJnyca My3bIpbKa B MOMEHT MaKCUMAJIbHOTO PACITUPEHIS, €T0 H3MCHCHIEC Ha CTa-
JTAH CYKATUSL, SBOITIOLIUIO UCKAKCHISI C(DePUYHOCTH ITy3bIpbKa IPH CKATHH.

KitroueBsie cioBa: TUHAMUKA ITy3bIPbKA, YCTOHUUBOCTD CPpepruuecKor (POpMBI, KABUTAI[MOHHBIHN ITy3BIPEK, aKYCTH-
YecKas KaBUTAIs, KOJUIAIIC IMy3bIphKa.
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MATEMATUKA 1 MEXAHUKA

BBIITYYUBAHUE KOJIEBJIOMETOCA CTEPKHA ITPU ITPOJOJIBHOM YIAPE

© M.A. Uansramon

PaccmarpuBaercs iuHaMKKa TOHKOTO CTEPIKHS IIPU AEHCTBUM CKUMAIOLLEH CUJIbl. DTa CUjla BO3pacTaeT CKau-

KOM M JiaJiee OCTaeTCs MOCTOSHHOM. I/I3y'-ICHO JABWXKCHUE CTEPIKHA B 3aBUCUMOCTHU OT BEJIMYUHBI U MOMEHTA BpEMCHU

TPUITOKCHUS CUJIBI, KOTOpLIﬁ OIIPEACIIACTCA (1)3301\;1 Ha4daJIbHBIX CBO6OIIHI)IX KoJIcOaHMI CTCPIKHA. Tlokazana cyuie-

CTBCHHAA 3aBUCUMOCTb JTUHAMHKHU CTCPIKHA OT HAYAJIbHBIX yCJ'[OBPIfI.

KiroueBrie crioBa: TOHKHI CTepKeHb, N3THOHBIC KOICOaHsI, CKIMAIOIIAs CUITa, (ha3a, BHITYINBaHHE.

1. BBenenue. BeimyunBaHue cTepkHs IPU
OBICTPOM MPUIIOKEHHUH CKUMAIOIICH HArpy3KU
paccMaTpHuBaiIoch BO MHOTHX paboTax. Bozmox-
HO, HauOoJIee paHHsAS U3 HUX — 9TO padora [1].
B Heil npuHUMaeTcs, 4TO Harpy3Ka BO3pacTaeT
CTYIIEHYATO U OCTAeTCs MOCTOSIHHON B TEUEHUE
HEKOTOPOT'0 BPEMEHHU, IOCIIE YETO TaKKeE CTYIIEH-
yaro oOpaiuaercs B Hyab. Jl0o npuioKeHus Ha-
TPy3KH CTEP)KEHb UMEET HayalbHBIN MPOTUO U
CB0OOOJICH OT HampsbkeHui. OCHOBHOE BHHUMa-
HUe OBLJIO YZIENEHO CITyYaro AMHAMHYECKOM CHITbI,
0 BEJINYMHE, OJIN3KON K CTaTHYECKOMY KPUTH-
YEeCKOMY 3HaUEHHIO COKMUMAIOIIEH CHITBI, KOT/Ia Cy-
IIECTBEHHYIO POJIb UTPAET TOJBKO MepBas coo-
cTBeHHas (opma. BpUIO M3y4eHO BIIMSHUE Be-
JUYHHBI U JUTUTETFHOCTH CKUMAIOIIEH Harpy3-
KM Ha IMHAMUYECKOE BbIMYyYHUBAHUE CTEPIKHS, a
TaK)Ke ero morepeyHble KoneOaHus mocjie cHs-
THs Harpy3ku. OJTHUM U3 OCHOBHBIX JIOMTYIIIEHUI
SIBIISICTCS] BHE3AIMHOE YCTAHOBJICHUE COKUMAIOIIECH
CWIBI TIO BCEH uMHEe cTepkHs. JlaHo cpaBHe-
HUE Pe3yJIbTAaTOB B JIMHAMUKE U CTaTUKe. B mo-
crenyromiei padbote [2] maercs 6osee orpaHUYCH-
Hasl TIOCTaHOBKa 3a7a4yu. [lomydeHHble pe3yib-
TaThl HE BHECJIM HOBOTO B HMCCIIE0BaHUE MPO-
1ecca TMHAMUYECKOTO BBITYYHBAHUS CTECPIKHSI,
conepxkareecs B [1].

DKCIIEPUMEHTHI C MOABOTHBIMU B3PHIBAMU
MOKa3ajy, 4To TpyOKa B BOJIE TepseT yCTONYH-
BOCTh C 00pa3oBaHUEM TeM OOJIBIIIETO KOJTUYe-
CTBa BOJIH 110 OKPYXHOCTH, 4eM OoJIbllIe JUHA-
MUYECKOE JaBJICHHUE HA HEE 10 CPABHEHMIO CO

3HAYCHHEM CTATUYECKOTO KPUTHUIECKOTO JIaBiIe-
HUA [3]. DKCEpUMEHT MO MPOAOILHOMY JHHA-
MUYECKOMY CHKATHIO CTEPIKHS TAKKE YKA3bIBACT
Ha 3aBUCUMOCTH YHUCJIa MTOJTYBOJIH U3ruda oT OT-
HOIIICHUS COKUMAIOIEN CUIbl P K CTaTHYECKOU
KpPUTHUYECKOM CUjie PE. Wcxonsa 3 »TuX qaHHBIX
B [3] ObLIa mMOCTpOEHA TeOpUs TUHAMUYECKOTO
BBITTYYUBAHUS CTEPIKHSI IPU CTYNICHYATON CHKU-
MaIOIIeH cujie, KOTopas J1ajee OCTaeTcsl MOCTO-
SHHOU (TIO-BHAMMOMY, aBTOopam [3] He ObuIH
n3BeCTHBI uccnenoBanus [ 1, 2]). [Ipu aTom Obutn
MPUHATH CIEIYIOUUE TOMYIIEHUs: CTePKEHb
SIBIISIETCS] TOHKUM, CKAaTHE OXBATHIBAET CTEPKEHb
0 BCEH JUTMHE MTHOBEHHO, TAPMOHHUKH HaYaJTh-
HOTO TIporuba Mo aMIUIUTYAEe UMEIOT OJMHAKO-
BbII mops1ok. B pabore [3] TeopeTnyecku U K-
CIIEPUMEHTAIbHO PAaCKpPhITa OCHOBHAsI OCOOCH-
HOCTb JJUHAMHYECKOTO BBITYYHBaHUS — 3aBUCH-
MOCTb BOJIHOOOpa30BaHus OT OTHOIIEHUs P/P .

B stux paborax 3amaua paccMaTpuBaiach B
JINHEMHOM 1ocTaHoBKe. B TOM cityyae, korja 3a-
JaeTcsl He CHJIa, a TIepeMEIIeHHe KOHIIa CTEePK-
H, 3a/1a4a CTAHOBHUTCS HETUHEHHOM, Ta)Ke €CIIN
MPOTHUOBI CPAaBHUTEIHHO MaIbl U Jeopmaruu
OCTaroTCs B Mpejenax ynpyroctu. Takoe mosio-
KEHUE pean3yeTcsl IPH COKATHH CTEPIKHS HA
ucneiTarenbHol MamuHe [4]. O030p cooTBeT-
CTBYIOLLIMX MCCIIEIOBAaHUM NTpUBEieH B [S]. 3nech
MBI pacCMaTpPUBAEM JIUILb CITy4aid 3aJaHUs CUITBI
C)KaTHA U BBIMTYYUBAHUS CTEP>KHEH.

B nocnenyromux paboTax B 3TOM Hampas-
JICHUH B PA3TUYHBIX TPUOIIKEHUSX U3Y9IaTIOCh

MNJIBTAMOB Mapar Axcanosud — wi.-kopp. PAH, UuctutyT Mexannku uMm. P.P. MasmioroBa Y pumckoro

HayuyHoro nieaTpa PAH, e-mail: ilgamov(@anrb.ru
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MOBEJICHNE TOHKHUX CTEP>KHEH, B YaCTHOCTH, OCY-
IIECTBIISJICS YY€T CIBUTA U HHEPITUH BPAIllCHUs
MOTIEPEYHOT0 CEUYEHUSsI, PACIIPOCTPAHEHUS MPO-
JIOJILHOM BOJIHBI MO cTepxHIO [6, 7]. B [8] uzy-
YEeHO BIUSHUE Ha MPOIECC MACChl U CKOPOCTH
yaapa Tesia Ha Topel crepskHs. [lokazansl crox-
Has TMHAMHKA CTEePKHs, TpaHchopmarms Ghop-
MBI BBIITy4HBaHUs1, 0COOCHHO B Havasie mpouec-
ca. B [8] mpuBeneH Taxke 4yaCTHUHBIM 0030p
HcclieIoBaHui. /aH aHan3 mapameTpuyecKoro
pe30HaHca MIpH y4yeTe MPO0JIbHBIX BOJH, 00JIb-
mux nepemMentenuii crepxus [9]. B[10, 11] pac-
CMaTPHUBAETCS 3aBUCIMOCTb PEIIEHUS OT Pa3HbIX
HaYaJIbHBIX YCJIOBUH, a TaKKe MPOU3BOIUTCS
pamKUpOBaHHE HaYaJIBHOTO MPOTuba 1o rapmMo-
HUKaM, 4TO 00EeCTIeYMBAET MEPECTPOHKY TapMo-
HUK B XOJI€ BBIITYYHBAHMUS.

2. IlocTanoBKA 3aa4M. 31eCh JacTCs aHa-
T3 KApTUHBI BEITYYUBAHUS CTEPIKHSI, COBEpIIIA-
IOIEeT0 CBOOOHbIE M3TMOHbIE KOJeOaHUs, MU
JIEMCTBUM CTYTIEHYATON CKUMAKOIIEN CUJIBL, YTO,
HACKOJIBKO U3BECTHO, HE paccMaTpuBasioch. Uto-
OBl YeTde BBIAEIINTE OCOOEHHOCTHU ITOBEIEHUSI
CTEPIKHsI, 3a]1a4a CTABUTCSI B IPpUOIKeHNH [ 1 —
3]. CrepxeHb CUMTAETCS TOHKUM, BPEMS BO3pac-
TaHMS COKUMAFOIIEH CHJIBI U TIPOJIOTIBLHOTO 00XkKa-
THS1 €F0 HAMHOT'O MEHBIIIE, YEM BPEMsI 3aMETHOTO
BO3pacTanus nporuda. Tak kKak HanOOBIINI Tie-
puoa MPOaOJIbHBIX KoneOaHul paBeH 2L/c,

a TOIepeYHbIX KoleOaHui (2\/5/ Tt)(Lz/ hc),

rae & v L — TONIMHA U ITTUHA TIOJIOCHI PSIMOY-
TOJIBHOTO CEUYEHHS], C — CKOPOCTh BOJIHBI, TO UX
OTHOIIICHHE UMeeT MopsAaok //L. [loatomy s
TOHKHX TEJI MOXKHO MPHUOIMKEHHO MIPUHSTH, YTO
cuna P ycTaHaBIMBAETCS MTHOBEHHO IO BCEU
JUTUHE CTEPKHS.

JIuHeitHoe ypaBHEHUE TUHAMUYECKOTO U3-
ruda NUMEeET BU/I
o'w o*w

+P =
ox ox’ or*
3nech p, I, D — III0THOCTS, IUIOMIA/Ib MTOIEpe-
YHOTO CEYCHHS, JKECTKOCTh Ha M3THO CTEPKHS,
X, t —KOOpJIMHATa BJI0JIb CTePKHs U Bpemsi. Cxku-
Maromasi cuiia P IpuKIaabIBaeTCsi B MOMEHT
t =0 u nanee ocraercs noctossHHOM. [IpuHnMma-

D +pF (1)

28

IOTCS YCJIOBHSI CBOOOHOTO ONUPAHMS KOHIIOB
crepkast w=0*w/dx*=0 (x=0, L). Torma perire-
Hue (1) mpu P = 0 umeet BUJ

w=W, sin(,t+@)sinnfx,

o, =n'g'D/(pF), B = T/L,

e ® (n =1, 2, ...) — COOCTBEHHBIE YACTOTHI
M3THOHBIX KoJieOaHuH, @ — (a3za, KoTopas MeHs-
ercd B npeenax 0 < @ < w. [loaromy HauaabHBI-
MH YCJIOBUSIMH JIJISI 3a/1a4U yiapa CUJIou P siBiis-
IOTCS

w=W_sin@sinnfx,
ow/ot=W, o, cos@sinnfBx

(t=0) (2

[Ipunumas pemenue 3anauu (1), (2) B BUme

w=W, sinnPx, g ammaryn W umeem

2
W,=W,,| sinpcosu, T+ 2 cos esinp, T | (n<n),

n

W, =W,,(sing+n’ cosp) (m=n), 3

2
W =W, | singcoshp t+ I cos ¢esinhp T | (N> n),

n

IpI(S] HpI/IHSITBI O603Ha‘-I€HI/ISI
P,=DB, ©=2£P B(pF), n’=P/P,

w,=n’(m*—n’)
TpKeM B riepBoM Bbipaxernn (3) 2 = n’ (n” —n?).

3. U3rudnblie koedanus crep:xkHsa. Eciu
OTHOLLICHUE JIEUCTBYIOLLIEH TMHAMUYECKON CUJIBI
P X craTnyecKoi KpUTHYECKOM crile P, MEHbIIIe
YHUCIIa OTYBOJIH 7(T <7), 3aIaHHOTO HauaJIbHBbI-
MU YCIOBHSIMHU (2), TO MPOUCXOIAT KoJIeOaHUs

CTEPXKHSI C YACTOTAMH, PABHBIMH /1 - (1/n)*)®, -
HauGorbIuee oTIM4Me uX OT 4aCTOT () HavYalb-
HBIX KOJIeOaHUW UMeeT MecTo npu =1 u 00JIb-
oM oTHomennu P/P,<1. Ha puc. 1 naercs 3a-
BUCUMOCTH KoJIeOaHH OT mapaMeTpoB 1 U P MO
nepBoMy BeipakeHuto (3). [Ipunsro n? = 0.84,
n=1un @=0; /4, n/2, 3n/4. Uudpamu 1, 2, 3, 4
0003Hau€Hbl KPUBBIE, COOTBETCTBYIOLIUE ITUM
3HaueHusM @. [Ipu @ =7 npoiecc coBnaaaer ¢
TeM, 9To mpu ¢aze ¢ =0 (¢ IPOTUBOIOIOKHBIM
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3HakoM). Yacrora konebannii pasua 0.4, a am-
TUTATY/bI 3HAYUTETHHO OTIMYAIOTCS OT aMILIH-
TyIbl CBOOOJHBIX KOoleOaHUW 110 yaapa, Koraa
W | W, =1. Hanbonpmas ammimTya Konebanui
umeet Mecto rpu gaze =0, T.e. Koraa yaap npo-
HUCXOAUT B MOMEHT NPAMOJMHEHHOU (HOPMBI
CTEepXHS 1 HauOOJIbIIEeH CKOPOCTH €ro Mornepe-
YHOTO JIBHKCHUS.

Wa
Won
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Puc. 1

Koneb6anust nporu6os npu 9=1/4 u ¢=3m/4
C OJIMHAKOBBIMU MPOTrudaMu B Havase yaapa (Ho
IIPU 3TOM C PaBHBIMH, HO TPOTUBOMOIOKHBIMU
CKOPOCTSIMH ), IIPOUCXOJIAT TIOYTH B TPOTHUBO(Da-
3e (kpuBble 2 1 4). [Ipu @=31/4 crepxeHs cpa3y
nporudaercst B POTUBOIOIOKHYO CTOPOHY O
JEUCTBUEM WHEPLMOHHOU CHIIBIL.

[Tpu n =n gacrora koneGanuii oOparaeTcs
B HyJb. Kak BUIHO U3 BTOpOTO BhIpakeHus (3),
TOT/JIa B TUHEHHOMN MOCTAaHOBKE 3a7[aud TIPOTHO
BO3pacTaeT HEOrPAHUYEHHO 110 JIMHEHHOMY 3a-
KOHY. THTEHCHUBHOCTH ATOTO BO3pACTaHHS TEM
OosbIie, ueM OOJIbIIe YHUCIIO0 TTOTYBOIH HAYalh-
HBIX M3THOHBIX KojeOaHuit ctepxkus. [Ipu dasze
T/2 BO3pacTaHUsl HE MPOUCXOAT, peaanu3yercs
CTaTHYECKUH ITPOTUO CTEPIKHS, KOTOPHIH B Cpe/i-
HEel ero Touke paseH W =W, .

4. BoinyuuBanue crep:kus npu ¢ = 0.
Bonee moapoOHO paccMOTpUM CiTydaii SKCTIOHSH-
[IMaJILHOTO BO3pacTaHus mporubda (1> n), omnm-
ceiBaeMbIil TpeTbuM pemtieruem (3). [lpu ¢ =0,
YTO COOTBETCTBYET CIIy4aro yjaapa cwiod P 1o
MMpAMOMY CTCP?KHIO, UMCIOIIIEMY aMITIJIUTYly CKO-
poctu W, ® cBOOOIHBIX KOJIEOAHHH, JIBHKEHHE
CpeIHEl TOYKH OIMHUCHIBACTCS BBIPAKEHHEM

29

2
n.
W, =W,,—sinhu, T (4)
n
["apMoOHMKa C YKCIIOM 7, IPU KOTOPOM TPO-
UCXOUT Hamboliee ObICTPOE BO3pACTAHUE TPO-
ruboB, onpenensercs u3 ycnous oW /dn=0umm

N’ tanhp, 1 =(2n2 —nz)unr. (5)
IIpn p T<1, npunumas pasnoxenue QpyH-
kuuu tanhy 7= T—(W T)*/3, noiydaem u3 (5)

n,=n. (6)
OTO paBEHCTBO NPOTHBOPEYHT YCIIOBHIO,
IIPY KOTOPOM CIPABEIJINBO TPEThE pemeHue (3),

[I0O3TOMY OKPYIJIEHHE 3HAYEHUSA 1) = P/ P, no
1[EJIOT0 YKciia HeOOXOAUMO JIeNiaTh B MEHBIIYIO
cropony. Eciu, Hanmpumep, 1>=26, To n=>5.
[Tpu |, T>3, monaras B (5) tanhy, =1, Haxo-
UM
2
”12 =n_ 1+L(n2 _nz)—
2 nt
Bropoe cnaraemoe B GONBIINX CKOOKax
MPEACTABISIET COOOM MOMPaBOYHBIN wieH. [Ipu-

1
2

HUMas B IEPBOM NPUOIMKEHUH 71, =T)*/2 M TIOJI-
CTaBJIsAs OTO 3HAYECHHWE 71, BO BTOPOM 4JIEH, I10-
JTydaem

2
U PR )
2 nt

B (7) HeoOxoaumo nienath OKpyTJICHHUE 10
ommkaiimero nesaoro yncia. Hanbomnee ObicTpo
BO3PACTAIOT 110 BPEMEHH TAPMOHUKH C LIETBIMH
YHCIaMU, HAXOJAIIMMUCS HUXKE U BBIIIE 3HaYe-
Hust (7). B mpumepe ¢ 1?=26 B COOTBETCTBUH C
(6) u (7) B HAYQJIBHBIN TIEPHOJ] TIOCIIE TIPHIIOKE-
HUS CKUMAIOIIEH Harpy3KH ObICTpee pacTeT rap-
MOHHMKA C 7 = 5, a 3aTeM Iapa rapMOHUK C YHC-
namu n =4 u n =3. Takum oOpa3om, B Iipoliecce
JTMHAMHUYECKOTO BBIITYYUBAHHUS MOXKET ITPOUCXO-
IUTh TIEPECTPONKa rapMOHUK. DTH 0COOEHHOC-
TH BBIyYUBAHUS BUJIHBI HA PUC. 2, TIOCTPOEH-
HOM TI0 (4).

n,

5. BeinyuuBaHue CTep:KHS NpHU @ = T/2.
ITpu daze @=m/2, COOTBETCTBYIOIIEH CITydaro
MIPOJIOIILHOTO yapa 1Mo CTEP’KHIO B MOMEHT €T0
MaKCHMAJIBHOTO OTKJIOHEHHUS OT MPSIMOH JIMHUN
MPU CBOOOTHBIX KOJICOAHUSIX, U3 TPETHETO BBI-
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paxxenus (3) amMIIUTy7a BBITYYHUBAHHUS paBHA
W, coshi T.
n n

100

W
W)/l

0.3 0.4

Puc. 2

0 0.1 0.2

[IpencraBisieT UHTEpEC CpaBHEHUE ITOTO
3HAa4YCHUA HpOFI/IGa CO 3HAQUYCHUCM IJId CiIy4das
yaapa CUJIOH 1o MpeBapUTEIbHO HEHATIPSIKEH-
HOMY CTEPIKHIO C TOM ke amruturynoi W, . Ilo-
CJeHee penieHre u3BecTHo [1, 2, 8]

2
W, = %(coshunr -1).
JUyist 3HaYeHUH L T > 3 OTHOILIECHUE TIPOTH-
00B IpeIBapUTEIFHO HEHANPSHKEHHOTO CTePXK-
Hsl C aMIUTUTYI0U W, ¥ CTepiKHsl, COBEpILato-
IIeTO CBOOO/IHBIE KOJIeOaHHs C TOH e aMIUIU-
Ty0i W, (crenoBarebHO, UMEIOIIETO HEHYJIe-

BBI€ HAIIPSDKEHHUST B MOMEHT y/1apa), MPUOJTHKECH-
HO paBHO 1M’ (n2 - nz)il. Ecimu 12 =26, T0 st
n=1, 2 0HO MaJI0 IPEBBILIAECT EAUHMILY, HO JJIs
n=3, 4, 5 paBHO COOTBETCTBEHHO 1.5, 2.6, 26.
Cronb OombIIIast pa3HUIIA B pe3yJIbTaTax MpH Of-
HHX M T€X XK€ 3HaYeHusX Pu W (cemoBaTeb-
HO, U3ru0AroIIEro MOMEHTa OT CHIIBI P) 00bsIC-
HSAETCSI TOPMO3SIINM BIUSHUEM HaIpsO KEHUN
M3ruda v OTPUIATETFHOTO YCKOPSHHSI B MOMEHT
7=0. BBHIy 3TOT0 MPOUCXOIUT 3aMEJICHUE BbI-
MyYUBAHUS MPEIBAPUTEIBHO KOJIEOTIOMIETOCS
CTepHs, 0cOOEHHO B Havase npouecca. Kpome
TOTrO, IpU (= T/2 Haubosee UHTCHCUBHOE BbI-
MTy4YMBaHUE MMPOUCXOJIUT C YUCIIOM MOJTYBOJIH

n; =ﬂ/\/§’ (8)

HET 3aBUCHUMOCTH OT BPEMEHHU U, ClIeI0BaTElb-
HO, TIEPECTPONKN rapMOHHK. ITH () PEKTHI T0-
JOOHBI TEM, KOTOPbIE YCTaHOBJIEHHI B [3] 1 10-
CIIeTYIOIIUX padoTax, XOTs B HUX HE CTaBUTCS 3a-
Jlaya, paccMaTprBaeMas 3/1€Cb. YKa3aHHBIE 0CO-
OCHHOCTH BHAHBI U3 pUC. 3, OCTPOECHHOTO

30

no (3) mpu @ =m/2. Jlnsa n*=26 Ommxaiiniee K
3HAUEHUIO 71, = 3.6 TapMOHUKKU n = 4 u n = 3,
KOTOpBIE BO3pacTaioT Hanbosee OBICTPO.

100

Wa
u/ﬂn

10 ¢

Puc. 3

Otnomenue mporu6oB mpu @ =0 u @ = 1/2
paBHO

1
n(n2 —nz)_ 2 thy, T

B Hauane nporecca 3T0 OTHOILIEHUE UMEET
HOPSIIOK 12T, YTO OOBSICHACTCS HATMUHUEM HEHY-
JeBOM HavyalbHOM ckopoctu npu @ =0. [na
W T>3 00a cpaBHHBAEMBIX MPOIIECCa Pa3BUBa-
IOTCSl OZIMHAKOBO 10 BpeMenu (thit T— 1), Ho ¢
MOCTOSIHHOM pa3HUIICH.

MHTEHCUBHOCTD BBITTyYHMBAHUS CUIIBHO 3a-

BUCHUT OT 3HA4YeHUS TM? U HOMEpa TapMOHUKH.
1

IIpu 12 =26 MHOKHTENb 7 (n2 -n’ )7 2 p3MeHs-

ercs ot 0.2 must n=1 g0 5 st n=35. Takum o6pa-
30M, KOTJIa MPOJOIBHBIN yIap MPOUCXOIUT B
MOMEHT IIPOXOXKACHUS CTEP’KHEM CPEIHETO Mpsi-
MOJIMHEHHOTO TIOJIOKEHUS, HAMOOIBIITUN YPO-
BEHB IMPOTUOOB PEATU3YeTCs C OOJIBIIMM YHUCIIOM
MIOJTYBOJIH, @ HAUMEHBIINH — C MAJIBIM YHCIIOM A
(npu yCII0BUM OIMHAKOBOCTH W 110 n).

6. BoimyunBanue cTep;kHsA npu @ = 7/2
u @ = 3n/4. Ha puc. 4 nokazaHo cpaBHEHHUE 3a-
BHUCHUMOCTEH MPOruOOB OT BPEMEHH ISl CiTyda-
eB (a3 @=m/4 u @=31/4. Yucna nonyBoiaH n=3
¥ n=4 B35THI BBUJIy TOTO, YTO MIPY STOM UMEIOT-
Cs1 MaKCUMAJTbHBIE TIPOTHOBI (17151 1 =26).

[Ipu @ =1/4 cxuMaromuii yiap mpoucxo-
JTUT B MOMEHT JIBHIKEHUSI CTEPXKHS OT €ro mpsi-
MOTO TOJIOKEHHUS, a TP O =37/4 — MBUKEHUS B
HaIpaBJIeHUU K MPSIMOMY IOJOKEHUI0. DTUM
00CTOSITETLCTBOM OOBACHSAETCS Pa3HULIA MEKITY
JIByMSI pAaCCMaTPUBAEMBIMH CITyYasiMU.
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100

W
VI/OH

0.1

0.3 0.4 0.5 T

Puc. 4

0.2

[lepBrii U3 HUX OJIM30K K ciiydasm @ =0 u
¢@=m/2. Xapakrep 3apucumocta W /W, ot Oes-
pa3MepHOro BpeMeHu T npu ¢ = 31/4 npyroi.
B navane aBmxenus rnocie yaapa nporuo mo rap-
MOHHKE n =3 YMCHBLIIACTCA U TOJIBKO ITOCJIC
T=0.1 HaunHaeT Bo3pacTarh, a Mo n =4 mpouc-
XOIUT OBICTpOE YMEHBIIIEHUE U 3aTeM H3MEHe-
HUe 3Haka nporuda. Takoi XxapakTep JBUKCHUS
OGYCJ'IOBJIeH MPEBBIICHUECM CUJI UHCPLUK HAJl
TOPMO3SIIUMU YIIPYTUMU CUJIAMHU U M3THOAIOIINM
MOMEHTOM OT CHJIbI yJiapa. ITO COOTHOLIEHUE CUII
MPOSBILAETCS [IO-Pa3HOMY /I Pa3HBIX TAPMOHUK.
Jna onpeneneHus 3TUX pa3IMdUi MPUBEICH
pHC. 5 ¢ paBHOMEPHO# mIKajoi (1?=26). Kak Bu-
HO, BBIITYYMBaHUE 10 TapMOHUKaM n=1, 2, 3 npo-
HCXOJIUT B Ty K€ CTOPOHY, YTO Ha4aJIbHBIN IIPO-
ru6 npu T=0, a 1o #=4 u 5 — B IPOTHUBOIIOJIOXK-
Hyt0 ctopony. Jlo T=0.35 nmpeobnamaer rapmo-
HUKa n=>5, 3aTeM n=4.

50

4
Won |

-50

Puc. 5

7. XapakTepHble 3HaYueHust ¢aspl. s
TOTO YTOOBI ONMPEACTUTH T€ 3HAYEHUsS (a3wl
/2 <@ <T, KOT/1a OT/IeIbHbIE TAPMOHUKHU MEHSI-

31

10T 3HaK, U3 yciosus W =0 B (3) momyyaem co-

OTHOIICHHUC
2

n
tang = ———tanhp ©

n

Kputnueckoe 3nauenue ¢ha3pl 0003HAYNM
uepes @, Ecu @ > @, T11e
K,

5 9)
TO TIPOMCXOIUT TIEPEXO/ B JPYTYIO CTOPOHY OT
nosiokenust ipu T= 0. Pesynwrar no (9) u nan-
HBIC U3 PHUC. 5 HAXOAATCS B COTJIACHH.

[IpencraBisieT HHTEpPEC TAKKE TO 3HAYCHUE
(ha3bl @ HauaTBHBIX KOJICOAHHH, KOT/Ia BHIITYYH-
BaHHE TIPH yAape MPOUCXOAUT Hambojee ObIc-
Tpo. [IpupaBHsIB HYIIO TIPOU3BOAHYIO OT MOCIIE-
JTHETo BbIpaskeHus (3) Mo @, HaxXoAuM

K,

2
n

T
0, = B + arctan cotanhp t

tang = —4-cotanhp T

(10)

BuHO, 94TO B Hauase BRITyYHBAHHMS 3TO 3HA-
yeHue (pasbl 3aBUCUT U OT BPEMEHH, a Jajiee (Kor-
na cotanhyl, T— 1) — TOIBKO OT 1)* K YKCIa 00pa-
3yronuxcs BonH. Eciu 1> =26, To npu L >3 u
n=1,2,3,4,5u3(10) momyyaeM COOTBETCTBEH-
HO @ =79°, 66°, 54°,39°, 11°.

CrnenoBatenbHO, HanOOIEe OBICTPOE BHI-
IyYMBaHUE TIPH WL T > 3 TIPOMCXOIUT HE B CIIy-
Yyae, Korja Hadauno AeicTBUS CUIIbI P coBIaaa-
€T C MOMEHTOM HaXOXJICHHS KOJIeOTIOMerocs
CTEpKHS B MpAMoM mnosioxkeHuu (¢ = 0), u He
B €ro KpaifHeM moJioKeHuu (¢ = m/2), a B He-
KOTOPOM IPOMEKYTOUHOM MojoxkeHuu. [Ipu-
9eM 3TO MOJ0KEHUE pa3HOe JIJIs pa3HbIX Trap-
MOHHK.

Takum 006pa3om, IPOIECC BBHITYYUBAHUS
KOJIEOIIONMEerocs CTEpXkHs BCIEICTBUE AeH-
CTBHUS CTYNIEHYATOW IO BPEMEHH MPOJOJIbHOM
CKUMAIOIIEH CUIIBI CYIIECTBEHHO 3aBUCHUT OT
XapakTepa HadaJIbHBIX yCIOBUU OTHOCUTEIb-
HO mporuba u ero ckopoctu. [locnennue omn-
penensoTcs MOMEHTOM BpeMeHH (1 (ha3oii),
KOTJ]a MTPOUCXOAUT MPOJOIBHBIN yaap Mo Ko-
nebmromneMycst cTrepxkH. OyHKIusS nmporuda
Mociie yiapa COCTOUT U3 CYMMBI pa3HbIX Tap-
MOHUK, 3aBUCSIIUX OT CBOWCTB MaTepuala
CTEepXKHs, €T0 pa3MepoB, MPHUKIATBIBAEMBIX
Harpy30K, pachpeaeieHus Mo rapMOHHKaM
HavyaJbHbBIX OTKJIOHEHUH.



MATEMATUKA U MEXAHUKA

JlutepaTtypa

I. Koning C., Taub J. Stossartige
Knickbeanspruchung schlanker Stibe im elastischen
Bereich bei beidderseits geldnkiger Lagerung //
Luftfahrtforschung. 1933. Bd. 10 (2). S. 17.

2. Meier J.H. On the dynamics of elastic buckling //
Journal of the Aeronautical Sciences. 1945. Vol. 12, No 4.
P. 433.

3. JlaBpentseB M. A., Unummnckuit A. YO. [{una-
MHYecKkrue (GpOopMbl IOTEPU YCTOHUMBOCTU YHPYTHX CH-
creMm // JAH CCCP. 1949. T. LXIV, Ne 6. C. 779-782.

4. Hoff N.J. The dynamics of the buckling of
elastic columns // Journal of Applied Mechanics. 1951.
Vol. 18, No 1. P. 68.

5. Hoff N.J. Buckling and stability // Journal of
the Royal Aeronautical Society. 1954. Vol. 58, No 1.
P. 3-52.

6. Huffington N. Response of elastic columns to
axial pulse loading // AIAA J. 1963. Vol. 1, No 9.
P. 2099-2104.

7. Lindberg H.E. Impact buckling of a thin bar //
Journal of Applied Mechanics. 1965. Vol. 32, No 2.
P. 315-322.

8. Bomemup A.C. YcToitunBocTh nehopMupyeMbIX
cuctem. M.: Hayka, 1967. 984 c.

9. Mopozos H.®., Tosctuk I1.E. Tlorepeunsie ko-
ne0aHus CTEPIKHS, BbI3BaHHBIE KPATKOBPEMEHHBIM IIPO-
nonbHBIM ynapom // JIAH. 2013. T. 452, Ne 1. C. 37-41.

10. UnsramoB M. A. TlepecTpoiika TapMOHUK IIPH
JUHAMHUYECKON NOTEpE YCTONYMBOCTH B MEXAaHUYECKUX
cucremax // JAH. 2010. T. 432, Ne 5. C. 624-628.

11. UnpramoB M. A. 3aBHCHMOCTD AMHAMHUYECKO-
IO BBIYYMBAHHSA CTEP)KHS OT Ha4ajbHBIX YCJIOBHH //
HAH. 2014. T. 457, Ne 6. C. 656—659.

References

I. Koning C., Taub J. Stossartige
Knickbeanspruchung schlanker Stébe im elastischen

Bereich bei beidderseits geldnkiger Lagerung.
Luftfahrtforschung, 1933, Bd. 10 (2), S. 17.

2. Meier J.H. On the dynamics of elastic buckling.
Journal of the Aeronautical Sciences, 1945, vol. 12,
no. 4, pp. 433.

3. Lavrentyev M.A., Ishlinskiy A.Yu.
Dinamicheskie formy poteri ustoychivosti uprugikh
sistem [Dynamic forms of loss of stability of elastic
systems]. Doklady AN SSSR — Transactions of the
Academy of Sciences of the USSR, 1949, vol. 64,
no. 6, pp. 779-782. (In Russian).

4. Hoff N.J. The dynamics of the buckling of
elastic columns. Journal of Applied Mechanics, 1951,
vol. 18, no. 1, pp. 68.

6. Hoff N.J. Buckling and stability. Journal of the
Royal Aeronautical Society, 1954, vol. 58, no. 1, pp. 3-52.

6. Huffington N. Response of elastic columns to
axial pulse loading. ATAA J, 1963, vol. 1, no. 9,
pp- 2099-2104.

7. Lindberg H.E. Impact buckling of a thin bar.
Journal of Applied Mechanics, 1965, vol. 32, no. 2,
pp- 315-322.

8. Volmir A.S. Ustoychivost deformiruemykh
sistem [Stability of deformed systems]. Moscow,
Nauka, 1967. 984 p. (In Russian).

9. Morozov N.F., Tovstik P.E. Poperechnye
kolebaniya sterzhnya, vyzvannye kratkovremennym
prodolnym udarom [Transverse rod vibrations under a
short-term longitudinal impact]. Doklady Physics, 2013,
vol. 452, no. 1, pp. 37-41. (In Russian).

10. Ilgamov M.A. Perestroyka garmonik pri
dinamicheskoy potere ustoychivosti v mekhanicheskikh
sistemakh [Reconstruction of harmonics during the
dynamic loss of stability in mechanical systems]. Doklady
Physics, 2010, vol. 432, no. 5, pp. 624-628. (In Russian).

11. Ilgamov M.A. Zavisimost dinamicheskogo
vypuchivaniya sterzhnya ot nachalnykh usloviy
[Dependence of dynamic buckling of a rod on the initial
conditions]. Doklady Physics, 2014, vol. 457, no. 6,
pp- 656-659. (In Russian).

-

AXTAL IMPACT BUCKLING IN A VIBRATING THIN ROD

© M.A. Ilgamov

Mavlyutov Institute of Mechanics, Ufa Scientific Centre, RAS,
71, prospekt Oktyabrya, 450054, Ufa, Republic of Bashkortostan, Russia

Consideration is given to the dynamics of a thin rod under the effect of compression force. This force

increases jumpwise and then remains constant. The motion of the rod has been studied depending on the magnitude

and time of force application determined by the initial free vibration phase of the rod. An essential dependence is

shown to exist between the dynamics of the rod and the initial conditions.

Key words: thin rod, flexural vibrations, compression force, phase, buckling.
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BUOJIOT'UA, BUOXUMUA U TEHETUKA
VIIK 576.5:57.085

BAJIAHC SHAOTI'EHHbBIX M 9K30I'EHHbBIX 'OPMOHOB H IIYTH
MOP®OI'EHE3A B AHAPOK/IMHHbBIX KAJIJIYCAX INIIEHUIBLI IN VITRO

© 0O.A. CeabaumupoBa, H.H. KpyrioBa

[IpakTryeckast 3HAYUMOCTH OMOTEXHOJIOTHUECKUX METOJIOB KYJIBTYPHI i1 Vitro, B TOM YUCIIE pereHepaLus pac-
TEHHH B KaJUTycax, OIpeersieTcst 00pa3oBaHHEM Ha KOHEUHOM dTarle MMOJTHOLIECHHBIX (pepTHIIBHBIX pacTCHUI-pereHe-
panToB. Pemenne 3Toif 3a1a4um CBA3aHO C BRIABICHUEM ITyTell MOpdorenesa in vitro KalITyCcoB U BO3MOXXHOCTBIO
PETYILIIIN ATUX Iy TeH B HY’)KHOM OMOTEXHOJIOTY HAIPABJICHUH B KOHTPOJIHPYEMBIX SKCIIEPUMEHTAIBHBIX yCIOBHIX
in vitro. ViccnenoBanue MOCBSILIEHO pa3paboTke crocoda peryisiiuy myTe Mopgorenesa KaaulycoB, MOTYyYSHHbBIX
B KYJIBTYpE in Vitro N30JIMPOBAHHBIX MBUIBHUKOB PsiJia TEHOTHUIIOB IPOBOW MATKOW MineHuIsl. [Ipoananusuposano
conepxkanne NYK B kamtycax u3ydaeMbIX TEHOTUITOB SIPOBOM MSITKOM MIIIEHUIIBI IEPE] MHOKYIISLIMEN Ha TUTaTelNb-
HYIO cpely. BBIABIEHBI W M3YUYEHBI ITyTH MOpQOreHesa in vitro KalTyCoB: IMOPHONAOTEHE3, TEMMOPH30TCHE3,
reMMOTeHe3, pU30TeHE3 U THCTOTeHEe3. YCTaHOBICHO, YTO MHIYKIINS ONPEACICHHOTO IyTH MOpQOreHesa in vitro
oTIpeieTsieTCs ITIaBHBIM 00pa3oM OalaHCOM MEXITy COZIepKaHUEM YHOTEHHOTO (B KaJUTycax Iepel] HHOKYISIIHeH
Ha MUTATENbHYIO CPe/ly ) U KOHLIEHTpalluel 9K30reHHoro (B cocTaBe nmuTarenbHoi cpensl) aykcuna MY K. ITokazana
MPUHLIUIHAIbHAS BO3MOXKHOCTD PETYJISIIMU MyTel Mopdorenesa in vitro KaJulycoB ITyTeM MoJdopa i Kaxa0ro
TeHOTHUIIA aJIEKBATHOTO JIJIsl MHAYKIUK KOHKPETHOTO My TH OajlaHCca YHJIOTEHHOTO U HK30T€HHOT0 ayKCHHOB.

Kirouesbie cioBa: Triticum aestivum L., KylbTypa IBITLHUKOB i1 Vitro, KAJUTyc, myTH MopgoreHesa, MYK.

CoBpeMeHHbIE OMOTEXHOJIOT MU KapIUHATb-
HO MEHSIOT MPOLECC T'€HETHKO-CEIEKIIMOHHON
paboThI 10 BHIBEIEHUIO HOBBIX BBICOKOTIPOTYK-
THUBHBIX COPTOB OCHOBHOT'O XJIeOHOT0 311aKka Poc-
CUU — IPOBOM MATKOM MIIEHULIbI, YCTONYHUBBIX K
HEeOIaronpuaATHBIM (haKTOpaM KOHKPETHOTO pe-
ruona (s FOxxHoro Ypaiia 3To — 3acyxoycToii-
YUBOCTb, CKOPOCIEIOCTh, KOPOTKOCTEOEIEHOCTD,
YCTOWYMBOCTH K O0sie3HsMm). [ pernenns mpu-
KJIQJIHBIX 33]1a4 KOMMEPYECKOM CEeJIEKITUU X0351i-
CTBEHHO IIEHHBIX 3JIaKOB, B TOM YHUCJIE SPOBOMU
MSITKOH TIIICHUIIBI, pa3padaThIBAIOTCS U UCTIONb-
3YIOTCSI pa3JInyHble OUOTEXHOIOTMYECKUE METO-
JIbI KYIBTYPHI i1 Vitro M, B YaCTHOCTH, pEreHepa-
LM paCTEHUH B KAJIITyCaX, MOJIYYEHHBIX B KYJlb-
Type in Vvitro V30JIUPOBAHHBIX NBIJIBHUKOB Ha
OCHOBE OHOJIOTHYECKOTO (heHOMEHA aHIPOKITH-
HoM ramutouuu [1-8].

[TpakTHuecKyro 3HAYUUMOCTh OMOTEXHOJIOTH-
YECKUX METOOB KYJIBTYPHI in Vifro, B TOM YHCIIE

Ha OCHOBE aHJIPOKJIMHHOM raruiouiui, orpese-
nsieT o0pa3oBaHME Ha KOHEYHOM JTare MOJIHO-
LEHHBIX (PePTUIIBHBIX PACTEHUN-PEreHEPAHTOB.
OcHoBHas ipo0OIieMa, CBsI3aHHas! ¢ pa3pabOTKON
3¢ (heKTUBHON OMOTEXHOJIOTUU MAacCOBOTO CTa-
OUIIBHOTO MOTy4eHUs! PePTHIBHBIX aHAPOKIUH-
HBIX PACTEHUI-PETCHEPAHTOB B KAJLIyCHOM KYJlb-
Type, COCTOMT B UX HHU3KOM BbIXoze. Pemienne
ATOU MpOoOIEeMbl HAMIPSIMYIO CBSI3aHO C BBISIBIIE-
HUEM TyTell Mopdorenesa in vitro KaliaycoB U
BO3MOKHOCTBIO PETYJISIUU 3TUX MyTEH B HYX-
HOM OMOTEXHOJIOTY HalpaBie€HHH B KOHTPOIH-
PYEMBIX 3KCIIEPUMEHTAIbHBIX YCIOBUSIX in Vitro.

[Tmenuna, kKak U BCE 3J1aKH, OTHOCUTCA K
rpymnIe rOpMOHO3aBUCUMBIX OOBEKTOB KYJIBTH-
BUpoBaHus in vitro [2]. Ilonbop onTumanbHON
KOHIIEHTpAIK OINpPEAEIEHHBIX TOPMOHOB, BBO-
JUMBIX B COCTaB MUTATEIbHON CPEbl — OAMH U3
KITIOUEBBIX ATAIOB B PA0OTE C KyJIBTYPOU in Vitro
[9]. OnHako Takoii mogo0p, Kak MPaBUI0, HOCUT

CEJIBAMUMUPOBA Oxcana AnekcanapoBHa — K.0.H., UHCcTUTYT Omonornn Y GUMCKOTO HAyYHOTO IIEHTpa

PAH, e-mail: seldimirova@anrb.ru

KPYTJIOBA Haranes HukonaeBna — a.0.H., MactutyT Ononorun Y ¢umckoro HayyHoro uentpa PAH,

e-mail: Kruglova@anrb.ru
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JIOCTATOYHO CITyYailHBIN XapaKTep: UcClie10Ba-
TeJTh MPOBOAUT TEPeOOp TOBOJIBHO IIUPOKOTO
JIMana3oHa KOHIIEHTpaIUui pa3IMuHbIX TOPMO-
HOB M UX COUYETAaHUM APYT ¢ Ipyrom. B pe3ynbra-
T€ 0A00P ONTHUMAJILHOM KOHIIEHTPAIIUU TOPMO-
HOB OKAa3bIBaE€TCS JIOCTATOYHO TPYAOEMKUM U
JOPOTrOCTOSIIMM IporieccoM. Heobxonum nouck
HaJICKHOTO MOJX0Aa K MPOTHO3UPOBAHUIO ATO-
ro mapaMmerpa Ha OCHOBE ONPE/IEICHHBIX (HU3H-
OJIOTUYECKUX MOKa3aTeNiel MHOKYJIUPOBAHHBIX i1
Vitro DKCIUJIAHTOB.

@OUTOrOPMOHBI UTPAIOT POJIb OCHOBHBIX pe-
TYyJSITOpOB MOp(oreHe3a Kak B €CTeCTBEHHbIX YC-
JIOBUSIX, TAK U B YCJIOBUSIX KYJBTYPBI in Vitro. Yuu-
ThIBasI OOJBIIIOE 3HAYEHHE OanaHca YHIOTEHHBIX
(bUTOrOPMOHOB B ONPENIEIICHUH TOTUIIOTEHTHOC-
T [ 10—12], ecTrecTBEHHO MTPEATION0KUTH, YTO KOM-
MIETEHTHOCTh KJIETOK KaJlTyca K pereHepaluy pac-
TEHWI B 3HAYUTEIILHON CTENIEHN 00y CIIOBIIEHA KO-
JIMYECTBOM B HEM SHJIOTEHHBIX (DUTOTOPMOHOB.

B nuTtepaTtype BOonmpoc 0 COOTHOILIEHUH dH-
JOTEHHBIX (PUTOTOPMOHOB (B COCTaBE IKCILIAH-
Ta) M DK30TCHHBIX (PUTOTOPMOHOB (B COCTaBe
MATATEILHON CPE/Ibl) B PETYISALUU ITyTeH MOP-
(dhorenesa in vitro mocTaBlieH JOCTATOYHO JIABHO
[13—18], onHako n3yueH HegocTaTouHo. OCHOB-
HbIE MPUYUHBI 3TOTO — CIOKHOCTh U TPYAOEM-
KOCTh TPAJMIIMOHHBIX METOJOB OINpEIeIICHUs
COJIep>KaHus YHIOTEHHBIX (PUTOTOPMOHOB B pa-
creHusx. M30exars 3TUX TPyIHOCTEH CIOCO0-
CTByeT MpPUMEHEHHE MeToja TBepA0(a3zHOro
nMmyHo(epmerTHoro aHanuza (MPA) pactu-
TENBHBIX 00pa3IoB, pa3padboranHoro B MHCTH-
TyTe Ouonoruu Y (YUMCKOro HayqHOTO IIEHTpa
PAH npod. I''P. KynosipoBoii ¢ coasr. [19].

XopouIio yCcTaHOBIIEHO, YTO 00s3aTeNbHbI-
MU yYaCTHUKaMU KOOPAMHAIIUH MPOIIECCOB MOP-
(horenesa ABIAIOTCSA ayKCHHBI, B YACTHOCTHU UH-
nonui-3-ykcycHas kuciora (MYK), okassiBato-
asi BJIMSTHUE Ha JICTICHUE, pacTshKeHue U aud-
(epeHIMaIuo KIETOK, T.€. IIPOLECCOB, KOTOPhIE
JexaT B ocHOBe Mopdorenesa [12]. Dxcnepu-
MEHTAJIBHO XOPOIIIO 000OCHOBAaH TOT (PakT, YTO
TeHOTHI JIOHOPHOTO PACTEHUS — OJIUH U3 OCHOB-
HBIX (P)AaKTOPOB, IETEPMUHUPYIOIIUX MEPEKITFOUE-
HUE MPOTPaMMBbI Pa3BUTUSI MUKPOCTIOPHI C TaMe-
TOQUTHOH in vivo HA cIOPOUTHYIO in Vitro, B
TOM 4HCJe yepe3 3Tan (pOopMHUpPOBAHUS aHAPO-
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KJIIMHHOTO MOP(OT€HHOTO KaJuTyca (Takoro poaa
JIaHHBIE Ha IIPUMEPE SIPOBOM MATKOM IIICHULBI
000011eHBI B MOHOTpadusix [2, 8]). OgHako uc-
CJIEIOBATENM 3a4acTyl0 OrPaHUUYMBAIOTCS JIMILb
KOHCTaTaImel 3Toro (haxkra, coo0Iast 0 reHOTH-
MUYECKUX BapUaIUsAX OT3bIBUMBOCTH IKCILIaH-
Ta HA YCIOBUS KYJIbTUBUPOBAHUSA N VIlro.

B cBs131 ¢ 9TUM 11€M1b UCCIIEJOBAHUS COCTO-
s71a B 9KCIIEPUMEHTAILHON pa3paboTKe criocoda
peryisuuu myTeil MopdoreHesa B KylnbType in
Vitro aHAPOKIMHHBIX KaJTyCOB PsAJIa TEHOTHIIOB
SAPOBOM MSTKOM MIIIEHUIIBI HA OCHOBAHWUH BbISIB-
neHust OajaHca KOHIIGHTpAIMi SHJIOTEHHOH (B
COCTaBe KaJlIyca) M 9K30Ir€HHOM (B COCTaBe IH-
tatenbHOU cpenpl) UYK. Cnenyer otMeTHTh, 4TO
BIIEPBbBIE ATOT METOAMYECKUMA MOIAXO0] pa3pado-
TaH Ha IPUMEepE UHOKYIMPOBAHHBIX MBUTLHUKOB
neHuIbl 1 gqokazad B.1O. TopOyHosoii [ 13, 20].

MaTepuaj u MeTOAbI HCCIET0OBAHMS.
Marepuanom sl UCCIEOBAHUS MOCTYKUIN
copra sipoBoit Msirkoit miieHuibl (Ckana, XKuau-
na, MockoBckas 35, bamkupckas 26, CanaBar
IOnaer u Oxana 70) u rubpugHble TUHUU
(J142938 x Camnaar FOnaes, [yst X bamkwup-
ckas 26, 943018 x TynalikoBcKasi 30J0THCTas,
J142809 x J142866, J142875 x Dkana 70, bam-
Kupckas 26 X Dkamna 70, JI42875 x 76/98a, Bo-
poHexckast 16 X JI42833, boeBuanka X bamkup-
ckas 26), UCIIOJIb3yEMbIEC B CEJIEKIIMOHHO-TCHE-
THYeCKuX mporpammax bamkupckoro HUU cenb-
ckoro xo3stiictBa PACXH (1. Y da) kak nepcrek-
TUBHBIE NI KIUMATU4YECKOW 30HBI HOKHOTO
VYpana. CemeHna nepeaansl aBTOpaM COITIaCHO
JIOTOBOPY O COTPYyIHUYECTBE Mexay MHCTHTY-
ToM Ouonoruu Y PUMCKOTO HAy4yHOTO IEHTpa
PAH u bamkupckum HUUA cenbckoro xo3siicTBa
PACXH na 2011-2015 rr. /[loHopHBIE pacTeHuUs
BBIPAIIMBAIIA B TMOJICBBIX YCJIOBHIX HAYYHOTO
cranmoHapa Mucturyra 6uonorun Y GumMcKoro
HII PAH (Y ¢umckuii paiion).

CornacHo (hPeHOTUITNYECKUM KPUTEPHSIM OT-
Oupasii JOHOpPHBIE PAcTEHHsI, HaXOJAIIMUecs Ha
VII srane opraHoresesa (1o mepuoOIU3aAIUN
® .M. Kyniepman [21]), nepBble (HUKHHE) IIBET-
KU KOTOPBIX B CPEHEH TPETH KOJIOCA CONIEpIKaIN
MBUTBHUKHA C MUKPOCTIOPAMHU B CHIILHOBAKYOITH-
3upoBaHHOM (haze (1Mo pa3paboTaHHON HAMM Tie-
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Tabauma

Cooepoicanue 3moocennoco aykcuna UYK 6 anOpOoKIUHHbIX MOPPHOLEHHbIX KAIYCAX UCCLEO08AHHBIX
COpmos u 2UOPUOHBIX TUHULL APOBOL MASKOU NULEHULDL

Conepxanmne sugorearon MYK,

Copr/nunus N
He/2 cyxoul maccol
Ckana 424.6 + 54.2
Kuuia 72.4+13.5
MockoBckas 35 87.9+9.3
Bamxupckas 26 301.2+7.6
CasaBar lOnaeB 84.5+10.3
Okana 70 395.8+19.2
J142938 x CanaBat IOnaes 105.7+£8.5
Jyat x bamkupckas 26 79.6+6.9
243018 x TynalikoBcKasl 30JI0THCTas 286.6 = 12.7
J142809 x J142866 3548+11.6
JI142875 x Dkana 70 583+79
Bamkupckas 26 x Dkana 70 88.2+8.5
J142875 x 76/98a 1304+ 11.3
BboeBuanka x bamkupckas 26 75.8+£9.6

IIpumewuanue. Bce nokazarenu 3HauuMbl Ha 5%-M ypOBHE.

puoam3anyu [22]). Panee O6buT10 TIOKa3aHO, YTO
MMEHHO TaKHe MUKPOCTIOPbI, HAXOISIINECs B KPU-
TUYECKOU (ha3e pa3BUTHS, MOPPOTCHETHIECKH KOM-
METEHTHBI K MHAYKIIMU aHApOKJInHuH [2, 20, 23].

[TpITPHUKY KYJIBTUBHPOBAIN COIVIACHO Me-
TOJY KYJBTYpBI i1 Vitro IbUTbHUKOB SIPOBOM MSIT-
KO MIIEHUIIbl, OCHOBAHHOMY Ha NMPUMEHEHHUH
TaHHBIX SMOpuoioruu pactenuit [24]. Ioxyda-
JIM KAJLTYChl, CIIOCOOHBIE K AabHeneMy Mopgo-
TEHERY in Vitro U pereHepaluu pacTeHuil. Takue
KaJUTyChbl, Ha3BaHHbIE MOP(OTreHHBIMH, MTEPEHO-
CHUJIM Ha TUTATENIbHYIO CPe/y, COCTaBIECHHYIO O
nponucu brelinza [25], ropMOHaIBHBIN KOMIIO-
HEHT KoTopoii 6611 peacrasieH YK B paznuu-
HBIX KOHIIEHTpalusx. /1o mepeHoca Ha mUTaTelb-
HYIO Cpe/ly 4acTh KaJTyCOB MCCJIEOBATIN METO-
JI0OM TBepA0(ha3HOrO0 UMMYHO(EPMEHTHOTO aHa-
JM3a 7Sl BBIABIICHHS CO/IEPKaHUs SHOTCHHOM
MNYK (B HI/T cyx0ii Macchl) cormacHo [26].

Bce skcniepMeHThI TPOBOIMIIN B TPEX TMO-
BTOpHOCTSIX. CTaTUCTHYECKYIO 00paOOTKY MOITy-
YEHHBIX PE3YyJIbTaTOB BEJU C IPUMEHEHUEM MPO-
rpammel Microsoft Office Excel 2010.

Pesyabrarsl U 06cy:xaenune. Mopdoren-
HbI€ KaJUTyChl MOSIBJISUINCH HAa MOBEPXHOCTH
MBUTBHUKOB, KYJIBTUBUPYEMBIX if1 Vitro Ha UHAYK-
LIMOHHOM IUTATENbHOU cpefie, Ha 26—28-¢ cyT-
KM OT MOMEHTa MHOKYJISLIUU MBUTEHUKOB.
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YacTth MOp(OreHHBIX KaJTyCOB UCCIIEI0Ba-
JI METOJIOM TBepA0(azHOro UMMYHO(EPMEHT-
HOTro aHanu3a. [lomydeHHble JaHHbBIE, OTPAKEeH-
HbIE B TAOIUIIE, CBUIETEILCTBYIOT O 3HAUNUTEb-
HBIX Pa3IUYMsIX U3yUYEHHBIX COPTOB U THOpU]I-
HBIX JIMTHUU SPOBOM MSITKOM MIIIEHUIIBI TIO COAEP-
YKaHUIO dHJI0TeHHOTr0 aykcnHa MY K B kamurycax.
Taxk, renotunsl Ckana, bamkupckas 26, Dkana
70, 343018 X TynalikoBckasi 30JI0THCTaf,
J142809 x JI42866 xapakTepHu3yrOTCs KaK BbICO-
KOAyKCHHOBBIE, reHOTHUIbl KHu1a, MockoB-
ckas 35, Canasat FOnaes, JlysT X bamkupckas
26, J142875 x Dxana 70, bamkupckas 26 X Jka-
na 70, JI42875 x 76/98a, boepuanka X bamkup-
cKas 26 — Kak HU3KOayKCUHOBBIE.

OcrTaBiiecs KauTyChl IEPEHOCUIIN Ha TTH-
TaTeJIbHYIO Cpely, MOATOTOBIEHHYIO IO MPOIH-
cu breiinza [25], ropMOHaIbHBIM KOMIIOHEHT KO-
Topoit Obu1 TipenctasneH MYK. Mcnonb3oBanu
HECKOJIbKO BAPUAHTOB KOHLIEHTPAIUU HK30TCH-
Hoit YK B cocrase cpensr: 0.1, 0.25,0.5, 1.5 u
2.0 mr/mn. B xone KyIsTHBUPOBAHUS HA TTUTATENb-
HOM cpejie B aHAPOKIMHHBIX MOP(OTreHHBIX Kaj-
Jycax MCCIIEIOBAHHBIX COPTOB U THOPUTHBIX JIU-
HUH SIPOBOM MSTKOH MIIEHUIIB! OBLIO BBISBICHO
HECKOJIBKO Iy Tei MopdoreHesa in vitro (puc.).

OMOpHOHIOTEHE3 i Vitro coOCTOosT B (hopMHU-
POBaHMU M Pa3BUTHH 3aPO/IBIIIETIONOOHBIX CTPYK-
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0. 1%0.5%* 0.25/1.0
3ambpuonaoreHes reMMoreHes

reMmmopu3oreHes

2.0/2.5

pU30reHes rMCTOreHes

* KOHLIEHTpaLMA ak3oreHHoi YK, HeobxoauMan Ans MHAYKUMW ONPEAENEHHOTO NYTI
mopdoreHe3aa in vitro B aHAPOKTMHHEIX KANNYCAX BbICOKOAYKCHHOBLIX COPTOB MIUEHMLEI

** koHUEHTPaums ak3orerHoil MYK, Heobxoanmasn anA MHAYKUMK TOMO ke caMoro nyTH MopdoreHeza
in vitro B aHAPOKNMHHLIX KAAMYCAX HU3KOAYKCHHOBLIX COPTOB MLWEHWLB

Puc. Cxema myTei MoporeHesa in vitro B aHIPOKIMHHBIX MOP(OTEHHBIX KaJUTyCaX BHICOKO- M HU3KOAyKCHHOBBIX T€HOTH-

TIOB IIIIICHUIIBI

TYp — 3MOPHOHIOB. DMOPHUOUIOTEHE3 B KaJLTy-
Cax BBICOKOAYKCHHOBBIX T€HOTHUIIOB IMIIEHUIIBI
WHIYLHAPYETCS NMPU KOHLEHTPALMK 3K30T€HHOU
MNYK B 0.1 M1/, a B Kayutycax HU3KOayKCHHOBBIX
TEHOTHIIOB IMIIEHUIIBI — IPU KOHLIEHTPAIUK JK-
3orenHoit UVYK B 0.5 mr/n. I'emmorenes in vitro
cocTosi1 B ((OPMUPOBAHUY TTOUEK. [ eMMOTeHe3 B
KaJUTycaxX BHICOKOAYKCHHOBBIX T€HOTHUIIOB MIIIEHH-
bl MHAYLIUPYETCS IPU KOHLEHTPALIUU SK30TCH-
ot YK B 0.25 mr/7, a B KaJTycax HU3KOAyKCH-
HOBBIX T€HOTHUIIOB IMIIEHUIIBI — IPU KOHILIEHTpa-
muu sx3oremHol UYK B 1.0 mr/n. Pusorenes
in vitro cocTosi1 B GOpMUpPOBaHUU KOpHEH. Pu3o-
TeHe3 B KAJLTYCaX BbICOKOAYKCUHOBBIX T€HOTHUIIOB
MIIEHUITBl UHIYLIUPYETCS MPU KOHILIEHTpaluu
sk3orenHot MYK B 1.5 mr/m, a B kayurycax HU3KO-
AyKCHMHOBBIX T€HOTHUIIOB MIIEHULIbI — IPY KOHLIEH-
tpamuu 3k30oreHHON UYK B 2.0 mr/n. I'emmopu-
30T€HE3 i71 Vitro COCTOSUT B OTHOBPEMEHHOM (op-
MHUPOBAaHUU II0YEK U KOpHEN. [emMmopu3orenes B
KaJUTyCaxX BHICOKOAYKCHHOBBIX T€HOTHUIIOB MIIICHH-
bl UHAYLIUPYETCS IPU KOHLIEHTPALIUN SK30TeH-
Hoit UYK B 0.5 mr/1, a B kKayurycax HU3KOQyKCH-
HOBBIX T€HOTHUIIOB MIIIEHULIBI — [TPU KOHILIEHTpa-
uu dx3orenno UYK B 1.5 mr/n. 'ucrorenes in
Vitro cocTos1 B (GOPMUPOBAHUH B MAcCe KajuTyca
AJIEMEHTOB IMPOBOJAILIEH TKaHU. ['UcToreHes B
KaJUTyCax BBICOKOAYKCHHOBBIX T€HOTHUIIOB MIIIEHH-
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bl UHAYLUPYETCS IPU KOHLEHTPALIUU IK30TCH-
Hoii YK B 2.0 Mr/m, a B KaJTycaX HU3KOAYKCH-
HOBBIX T€HOTHIIOB IMIICHUIBI — IIPU KOHIIEHTpa-
muu dx3oregnon MYK B 2.5 mr/i.

[TonyuyeHHbIe HAMHM SKCTIEpUMEHTATbHBIE
JaHHBIE CBUAETEIHCTBYIOT O TOM, YTO KOHIIEHT-
parust sk30reHHoro aykcuHa MY K, neo6xonnmast
JUTSL MHYKITUHA TOTO WJIK UHOTO ITyTH MOopdore-
HE3a in vitro aHAPOKJIMHHBIX KaJITyCOB, ObLIa
pasiuyHa y U3y4YE€HHBIX COPTOB/TUOPHUTHBIX JIH-
HUM MIIEHUIBI. YCTAHOBJIEHO, YTO ISl MHIYK-
IIUHU OJIHOTO U TOT'O K€ IyTH Mop(doreHesa B aH-
JIPOKJIMHHBIX KaJUTyCaX MILIEHUIbI BBICOKOAYKCH-
HOBBIX T€HOTHUIIOB TpeOyeTcs Oonee HU3Kas, YeM
B aHJPOKJIMHHBIX KAJLTyCaxX MIIIEHULIbI HU3KOAyK-
CUHOBBIX F€HOTHIIOB, KOHIIEHTpAIHsI 3K30T€HHO-
ro aykcuHa MYK. Takue ocoOeHHOCTH TOpMO-
HaJLHOW MHIYKIIMH IyTel MOpgoreHesa in vitro
MBI OOBSICHSIEM PA3JIMYHBIM COJICPKAHUEM DH-
noreHHod MYK B aHAPOKIMHHBIX KaJIycax BO
BpeMs UX UHOKYJISIIIUH.

HWccnenoBanus B3aMMOCBS3U SHIOT€HHBIX U
HK30T€HHBIX TOPMOHOB B UHAYKIUH U PETyIsIUN
nyTel MopdoreHesa pacTeHUN in Vitro TpUBJIe-
KalOT BHUMaHHUE MCCIIE0BATENEH, TPU 3TOM HC-
MOJIb3YIOTCS PA3JTUYHBIE METOIUYECKUE TPUEMBI
(mammpumep, [27, 28]). B To xe BpeMs UMEHHO
IpeBapUTeNbHBIN aHATN3 SKCIUIAHTOB METOJIOM
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MDA 1mo3BoJIsIeT, Ha Hall B3IV, KaK M30eKaTh
MHOI'iX MECTOANUUYCCKUX TPYﬂHOCTeﬁ, TaK U YCKO-
PUTDH MOJTYUCHHUC SKCIICPUMCHTAJIbHBIX JTaHHBIX.

Takum 00Opa3zoM, aHaIK3 MOTYYEHHBIX JaH-
HBIX CBHJIETEJILCTBYET O MPUHIMITUAIBLHON BO3-
MOYXHOCTH PETYJISIMN ITyTei MopdoreHesa in vitro
AHJPOKJIMHHBIX KAJLTyCOB MIIIEHUIIBI ITyTEM IO~
Oopa a7 KaKJI0ro TeHOTHUIA, aJeKBATHOTO ISt
WHTYKITUH HEOOXOMMOTO MyTH OanaHca MEXTy
cozepxanueM sHoreHHo MY K B kamyce v koH-
neHrtpanuen sx3orenHot YK B cocrase nura-
TENBbHOM cpefibl. Takol MoIX0/1 MO3BOISAET ONTH-
MHU3HPOBATh MPOIIECC MACCOBOTO TUPAKUPOBAHUS
AHJAPOKJIMHHBIX TallJIONA0B Ha OCHOBC HCIIOJIb-
30BaHUs MOP(OTEHHBIX KaJUTyCOB.

Paboma ewvinonnena npu yacmuunou noo-
Oeporcke epauma Ilpesudoenma Poccutickoti @e-
depayuu no npozpamme «Bedywue nayunvie wixo-
avt Poccuuy (2014-2015 2e., Ne HIII-5282.2014.4,
uoep — un.-kopp. PAH T.b. bamvlieuna).
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BALANCE OF ENDOGENOUS AND EXOGENOUS HORMONES AND IN VITRO
MORPHOGENESIS PATHWAYS IN WHEAT ANDROCLYNIC CALLI

© 0O.A. Seldimirova, N.N. Kruglova

Institute of Biology, Ufa Scientific Centre, RAS,
69, prospekt Oktyabrya, 450054, Ufa, Republic of Bashkortostan, Russia

The practical significance of biotechnological methods of in vitro culture, including the regeneration of plants in
calli, is dictated by the formation of fertile regenerants. The solution to this problem involves identifying in vitro
morphogenesis pathways in calli and the possibility to regulate these pathways in the desired biotechnological direction
under controlled in vitro experimental conditions. Our research is devoted to developing a method for the regulation
of morphogenesis pathways in calli obtained from in vitro isolated anther culture of several spring wheat genotypes.
Analysis of the IAA content in calli of the spring wheat genotypes under study was conducted before their inoculation
onto the culture medium. The in vitro morphogenesis pathways in calli were identified and explored, including
embryoidogenesis, gemmorhizogenesis, gemmogenesis, rhizogenesis and histogenesis. It has been established that
induction of a certain in vitro morphogenesis pathway is primarily determined by the balance between the content of
endogenous auxin [AA (in calli before inoculation onto the culture medium) and the concentration of exogenous auxin
IAA (in the culture medium). The possibility in principle is shown to regulate in vitro morphogenesis pathways in calli
by selecting adequate balance between endogenous and exogenous auxins for each genotype.

Key words: Triticum aestivum L., anther culture in vitro, callus, morphogenesis pathways, IAA.
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VIK 579.832; 579.841.1

HOBBIE NITAMMBI ®OCPATMOBUIN3YIOIUX BAKTEPUM,
MMPOAYIUPYIOIIUX AYKCHUH, IIEPCIIEKTUBHBIE J1JIA
CEJIbCKOXO351MICTBEHHOM BUOTEXHOJIOT AU

© JLLIO. Ky3bmuna, JI.b. Boicoukas, H.®. N'antum3siHoBa,
E.A. 'manBanoBa, A.C. Paooa, A.W. MejieHThEB

Docdop ABIIETCS OTHUM U3 BAKHEHIITNX ONOTEHHBIX JJIEMEHTOB, ONPEACIIIONINX pa3BUTHE pacTeHuid. Ox-
HAKO B 1o4Be (oCcHOp HAXOAUTCS B OCHOBHOM B BHJIC HEJOCTYITHBIX JJIsl PACTCHUN HEOPTraHUYSCKUX U OPraHH-
YecKuX coenuHeHni. B yBenuuenun noctynHocta ¢hocdopa Bemylas poib MPHHAIICHKHUT TOUBEHHBIM MUKPO-
opranusMam. Mcrnons3oBanue GakTepuii, ClIOCOOHBIX MEePeBOAUTh (OChOp B YCBOSEMYIO pacTeHUIMHU (HOpMY,
CUNTAETCS OMHWUM M3 TIEPCIICKTHBHBIX W SKOJIOTHUECKU MMPHUEMIIEMBIX ITyTeH yBeanueHust 2pPeKTHBHOCTH MOOH-
n3armn Gocdopa mouBkl. MI3BeCTHO, YTO MHOTHE MUKPOOPTAaHU3MEI CTIOCOOHBI CTHMYJIHPOBATh pa3BUTHE pacTe-
HUUW | 32 cYEeT MPOAYKIUH (HUTOropMoHOB. OTOOp OaKkTepHil, NEPCIEKTHUBHBIX IS pa3pabOTKH Ha UX OCHOBE
POCTOCTUMYITHPYIOIIMX OUOTIPEIapaToB, MOKEH 0a3UPOBAThCS Ha OIIEHKE KaK KIIFOUEBOTO MapaMeTpa — Criocoo-
HOCTH MOOHMIIN30BaTh coequHeHus pocdhopa, Tak U BO3SMOKHOCTH aKTUBU3UPOBATh PA3BUTUE PACTEHUIT 3a CUET
JIPYTUX MEXaHU3MOB, BKITIOUAs IPOIYKIIHIO (GUTOrOpMOHOB. Llenpio paboThl ObLT MOUCK GaKTEepHil, CIIOCOOHBIX
MOOMIN30BaTh POCHOp N3 HEOPTAHNUECKUX W OPTAHNICCKUX COSAMHEHUH 1 OTHOBPEMEHHO CHHTE3NPOBATH Pa3-
JTUYHBIE (GPUTOTOPMOHBL.

[TpoBeneH ckpHUHT OAKTEPHiA, CTIOCOOHBIX PACTBOPSITH HEOPTAHUIECKIE U OPTaHWIECKUE COSTUHEHHS (poc-
¢dopa (oprodocdar kanpius U GUTHH) U TPOLYLHUPOBATh ayKCHHBI. M3yueHsl 6 mraMMoB pona Pseudomonas,
BBIJICJICHHBIX U3 TpyHTa retiepbl Kunnepnunckas u 2 mramma Paenibacillus u3 xonneximu MHCTUTYTa OUOIOTHH.
[Toka3zaHo, 4TO U3yUYCHHBIC TICEBIOMOHA/IBI AKTUBHEE pacTBOPsUH (hochaThl, 4eM Cropoodpas3yromiue OaKTepu.
Bce n3yuennsie 6akTepu CHHTE3MPOBATH ayKCHHBI IIPH KyJBTUBHPOBAHHH B KUIKUX cpenax. M3yueHa mnHaMuKa
CUHTe3a ayKcrHa ImraMMoM Pseudomonas sp. I1B-K 13-1A, makcuManbHasi MPOAYKIIMs TOPMOHA HaOIIOIAIACH
gepe3 72 daca. Hambornee akTHBHBIM MPOMYIEHTOM ayKCHHA CPEIN CIIOpOO0OpasyIoMmuX KyJbTyp OBLI IITaMM
P, illinoisensis IB-1087. LLItammel Pseudomonas sp. IB-K 13-1A u P, illinoisensis IB-1087 MoryT ObITh HCTIONB30-
BaHbI JJIs1 YITy4IIeHHs 00eCedeHus! pacTeHui pochOopoM 1 CTUMYIISILIU UX POCTA.

Kimtouessie cnoBa: Pseudomonas, Paenibacillus, moounuzamus ¢pochatoB, GUTOropMOHBHI.
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Od4eHb BaKHBIM dJIEMEHTOM OHochepsl, Or-
PEACIISIOIINM POCT U YPOKAHHOCTh PACTEHUM, SIB-
nsieres hocdop. Ero HemocTaTok cepbe3Ho Hapy-
I1aeT pa3BuTHe pacTenuil. B mousax dochop B oc-
HOBHOM TIPE€/ICTaBJIEH B BUJE OPraHMUYECKUX CO-
enuHeHni (GutrH, mmnepodocdar, OCTaTKu HyK-
JICMHOBBIX KHUCJIOT U JIp. COeIMHEHUI) U B BUJIE
TPYIHOPACTBOPUMBIX HEOpraHuueckux Gocdaros,
KOTOPBIE HEJOCTYITHBI /ISl YCBOCHUS PACTEHHUSI-
MH. B yBennueHHH NOCTYNHOCTH COEIMHEHU
dhocdopa Bexymas poib MPUHAJICKUAT TTOYBEH-
HBIM MUKpoopranm3mam [ 1]. Mcnonb3oBaHue 6ak-
TEpHii, CIIOCOOHBIX MepPeBOIUTH docdop B I0C-
TYTHYIO JJIs1 pacTeHUH (hOPMY, CUUTACTCS OTHUM
13 TIEPCTIEKTUBHBIX U YKOJIOTUIECKH IPHEMIIEMBIX
nmyTel noBbIeHus 3(pekTHBHOCTH MOOMIN3a-
mu dhocdopa nousl. MobumzoBats hocdop u3
HEOPTaHUYECKUX M OPraHUYeCKUX COeIMHEHUN
CHOCOOHBI MHOTHE MUKPOOPTraHU3MbI. JTO MPO-
UCXOJIUT 32 CYET BBIJICIICHUSI IMU B CPEIy KHC-
JIBIX META0OJIUTOB [2] FJTH IPOTYKIIMH IIETO-YHBIX
docdaraz [3, 4].

MexaHu3MBbI BIHSHUS TTOYBEHHBIX OaKTEpUit
Ha pacTeHHs HE OTPaHUYMBAIOTCS JIUIIb ITPEBpa-
IIEHHEM 3JIEMEHTOB MHHEPAJILHOTO MHUTAaHUS B
JOCTYIHYO JUIs pacTeHuit popmy. MHOTHE MUK-
POOPTraHU3MBI CITIOCOOHBI CHHTE3UPOBAThH COCTHU-
HEHWSI, KOTOPBIE SBIISIFOTCS. PACTUTEILHBIMHU TOP-
MoHawmH [5]. B pe3ynbrare Bo3aeiicTus (putorop-
MOHOB MHUKPOOHOTO MPOUCXOKICHHUS Ha pacTe-
HUSI MOXKET U3MEHSTHCS IOTOK KOPHEBBIX IKCCY-
JIaTOB, B COCTaBE KOTOPBIX MPUCYTCTBYIOT Opra-
HUYECKHE KUCIOTHI, UTO TaK)Ke CIIOCOOCTBYET
TMIOBBIIIIEHUIO pacTBOpuMOCTH ochaTo [6]. s
pa3paboTKH MOJXOMA0B ONMTUMU3AIUH TTOTIIOIIE-
HuUs ocdopa pacTCHUSIMH MPEACTABIISIOTCS TI0-
JIE3HBIMU JIAHHBIE O CTUMYJISLIMU POCTA PACTEHUI
AyKCUHTIPOAYIIMPYIOIIMME OakTepusimu [ 7]. cxo-
TSl U3 U3JI0)KEHHOTO0, 0TOOp OakTepuii, mepcrek-
TUBHBIX I pa3paOOTKH HAa UX OCHOBE POCTO-
CTUMYJTHPYIOIIUX OUOTIPEnapaToB, TOKEH 0a3u-
pOBaThCs Ha OLIEHKE KaK KITFOYEBOTO MapaMeTpa —
CMOCOOHOCTH MOOMITU30BaTh CoeTMHEHUS (hocho-
pa, TaKk ¥ BO3MOXHOCTH aKTUBU3UPOBATh Pa3BU-
THUE PACTCHUI 32 CUET PYTHX MEXaHU3MOB, BKITIO-
qasi IPOLYKINIO (PUTOrOPMOHOB.

[enbro paboThl OBLT TOWCK OaKTEpUH, CIIO-
COOHBIX MOOMIM30BaTh (hochop U3 HEOpraHuve-
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CKMX U OPraHMYECKUX COCAVHEHUN U OTHOBPEMEH-
HO CHHTE3MPOBATh Pa3IMYHbIe (PUTOTOPMOHBIL.

OO0BbeKTHI U METOAbI HUCCJIET0BAHUIM.
OOBeKTaMH UCCIICAOBAHUIN CITYKWIA H30JISITHI
rpaMOTpULIATeNbHBIX OaKTEpU, BHIACTICHHBIX U3
IpyHTOB neuepbl KunnepnuHckas u rpaMmnosno-
KHUTEIBHBIX CIIOPOOOPA3YIONINX OaKTEepUid, BbI-
JICIIEHHBIX U3 TI0YB, HAXOSIINXCS B CEITCKOXO-
3STICTBEHHOM 000POTE U3 KOJUIEKIIHH MUKPOOP-
raam3MoB MHcTutyTa 6nonornu YHI PAH. Bee-
ro ObLJIO UCCIIEZIOBAHO 6 U30JISITOB, OTHECEHHBIX
K pony Pseudomonas n 2 mramma a3poOHBIX
TPaMITOJIOKHUTEEHBIX CIOPOOOPA3YIOIIIX OaKTe-
puii — Paenibacillus illinoisensis 1B-1087 u
P. ehimensis IB-Xb.

CnocoOGHOCTh HCCIEAYEMBIX KYIBTYpP pa-
ctBopaATh opropocdar kanpuus — Ca,(PO,),
1/vu MOOMIIM30BaTh (pochop OpraHNIeCKHuX Co-
eIMHEHNI — MHo3UuTONTeKcadocdara — OLEHH-
BAJIM HA TBEPAOW MUTATEIBbHOM cpenae Mypom-
uesa [8]. Mccnenyemsble KylIbTypbl MUKPOOpPTa-
HU3MOB BBICEBAJI HA IOBEPXHOCTH CPEIb MUK-
POOMOIOTNYECKOM UTJIOH B 4-KpaTHOW MTOBTOP-
HOCTHU. 3acessHHbIe yamku [leTpu nomenianu B
TepMocTaT U WHKyOupoBamu npu +22°C Ha
20 cyTOK, €5k€JHEBHO KOHTPOJIUPYS Ha4yaJIo Mo-
SIBJICHHSI 30H MPOCBETICHUS cpeabl. UHTeHCHB-
HOCTh MoOMIM3anuu (GochaToB OIEHUBAIN 1O
IJIOIA/IM 30H MpocBeTieHus Ha 20 CyTKU MH-
KyOaruu.

Jnst onpenenenus cnocoOHOCTH HCCIIETy-
€MBIX OaKTepuil K CHHTE3y ayKCUHOB HCIIOJIb-
30BajU KHUJKWE MUTATENbHBIE cpenbl. [pam-
oTpuILaTenbHble OakTepuu poaa Pseudomonas
KyJbTUBUpOBaIM Ha cpene Kunr B [9], rpam-
MOJIOKUTENIbHBIE CTIOpooOpa3yome O0akTe-
puu — Ha MOIU(UITMPOBAHHOU cpene MeHKu-
HOH (M) cienyroiero coctaa, I/1: TIIFOK03a —
5.0; menrron — 5.0; MgSO,*7H,0 — 0.3; NaCl -
0.3; KC1-0.3; KH,PO,-0.1; K. HPO,*3H,0 —
0.1; MnSO,*7H,0 - 0.001; FeSO,*7H,0O —
0.001; nuctunnupoBannas Boga — 1.0 a. pH —
7.0—7 unu Ha cpeae K1G, r/m: kpaxman — 10.0;
OpoXOKEBOH 3KcTpakT — 5.0; nentoH — 4.0; Ky-
Kypy3Hbii skctpakT — 1.0; NaH, PO, *2H,0 - 1.0;
K2HP04*3HZO — 1.0; aucTunIupoBaHHAas
Boaa — 1 m; pH 7.6-7.8. KonGe1 Dpreameiiepa
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CO CTEpUJIbHOW MUTATEIBLHOW Cpenoi 3aceBa-
71 12-4acoBO# KyJIbTypOil HCTIBITYeMBIX OaKTe-
puil ¥ KyITUBHPOBAJIA B POTAIIMOHHOM arma-
pare BbIpalllMBaHUs MUKPOOpPranu3sMoB Y BMT-
12-250 (n = 160 muna") npu 28°C B TeueHue
3—4 cyrok. OTOO0p P00 AJIs aHATTN3a OCYIIIECTB-
nsu uepes 67, 24, 48, 72, 96 vacos. [1poOb1
0CBOOOXK QI OT OMOMAcChl LIEHTPUPYTUPOBa-
nuem nipu n = 4000 o6/mun'. Comeprxariuecs B
KYJIBTYpaJIbHOH 5KUIKOCTH ayKCHHBI 9KCTPArupo-
BaJI JUATUIIOBBIM 3(DUPOM U pPEeIKCTparupoBa-
JI BOJIHBIM PACTBOPOM 110 MOJIU(UIIMPOBAHHOM
cxeMme, onucanHou panee [10]. [{ns onpenene-
HUS COZIEPIKaHUs ayKCUHOB NMPUMEHSIIH METOJ
umMMyHodepMeHnTHoro aHanu3a [11].

Crartuctudeckyo o0paboTKy pe3ysabTaToB
MPOBOJWIIN, UCTIONBL3Yysd Kputepuil CThbrOoAeHTA
Ha 5% ypOBHE 3HAYUMOCTH C MOMOIIBIO IPO-
rpamMmbl Microsoft Excel 7.0.

Pe3yabTarhl U ux o6cy:xkaenue. OueHka
CIIOCOOHOCTH BBIOPAHHBIX JJISI UCCIIETOBAHUS
M30JIITOB TICEBIOMaHaJ U JBYX HITaMMOB
a’pOOHBIX CLIOPOOOPAZYIONTUX OAKTEPUI K MO-
ounuzanuu docdopa U3 OpraHUUECKUX U He-
OpraHMYeCcKHUX COCIMHEHUN MOITBEPANIA U3-
BECTHBIN (haKT O paCpOCTPAaHEHHOCTHU TaHHO-
ro CBOWCTBA y INpEACTaBUTEIEH pPONOB
Pseudomonas n Paenibacillus. Bmecte ¢ Tem
CJeAyeT OTMETUTh UHIUBHIYyaJIbHbIE OTINYUS
(ocoOGeHHOCTH) pa3IUIHBIX KyabTyp. Kak cie-
IyeT U3 IaHHbIX, IPE/ICTaBICHHBIX B Ta0II., Bce
M3yYEeHHBIC HAMH [ICEBOMOHA Bl PACTBOPSLIN
KaK HEOpTraHWMYeCKHe, TaK 1 OpTaHUIECKUE CO-
equHeHus Gpocdopa (cM. Tabi.). 30Ha TPOCBET-
JIeHHs y OOJIBIIMHCTBA IITAMMOB MOSIBIISIACDH
yxke Ha 1-2 cyTku pocta. MakcumalibHasi MO-
OMnM3yonas akTUBHOCTh B OTHOIIIEHUHU OPTO-
¢docdara xKanpuug MPOSABHIACE Yy HU30JATa
Pseudomonas sp. IB-K 13-1A. U3BecTHO, 4TO
MpeBpalieHue HepacTBOPUMBIX (HOPM MUHE-
panbHBIX hochaToB MUKPOOPTaHM3MAMH B pa-
CTBOPHUMBIE IPOUCXOAUT B pe3yibTare npolec-
COB 3aKHUCJIEHUSI TOYBEHHOTO pPacTBOpa, CBS-
3BIBAHUS KATHOHOB B OpTaHOMHUHEpaJbHBIC
KOMIIJIEKCHI (XellaTupoBaHue), HOHO-0OMeH-
HBIX peakuuii [12] u BblIeIeHUs TIFOKOHOBBIX
kucyot [13].
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Tabnuua

Dochammodbunuzupyrouwias akmueHOCmMs U NPOOYKYUsL AYKCUHO8 U3VUEHHbIMU OaKmepusimu

IIponykius aykcuHa

AyKCHH, He/MT

6.9+0.8
559.3+15.5

283.8+24.1

587.4+17.7

36.94+6.3
790.7+7.9

91.0+5.6
52.3+1.0

T,u

72
72
72
72
72
72
96
72

Cpena
Kunr b

Kuur b

Kuur b

Kuur b

Kuur b

Kuur b
K1G
M

S, mn’
285+4.8
186+3.7
518+£5.4
490+4.9

65+2.4
4904+3.9

81+2.7
151+4.3

CsHeOg x 6(PO3H2)

T,u

24
24
24
24
24
24
24
24

MobGunu3anus dpochaton

Ca;(PO4),

7
S, mm

129+5.4
189+4.3
214+5.1

363+6.2
247+5.5

247+4.7

74+2.1

T,u

24
48

28

48
288
288
336

528

Pseudomonas sp. 1B-K19

Pseudomonas sp. IB-K 11-1

Pseudomonas sp. IB-K 11-2

Pseudomonas sp. IB-K 13-1A

Pseudomonas sp. IB-K 13-1b

Pseudomonas sp. IB-K 13-2

Paenibacillus illinoisensis IB-1087

P. ehimensis IB-Xb

1
2
3
4
5
6
7
8

«-» — OTCYTCTBHUE 30HBI pa3pyiicHus Gpochatos; 7 — BpeMs MOSIBIICHUS 30H pa3pyiueHus Gocdaros; S — miommaas 304 pa3pyueHus GpocharoB BOKPYT

kosoHuu; M — cpeia MeHknHoM

Hlpumeuanus:
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Taxxe Bce Mccie0BaHHbBIE TICEBIOMOHA-
IbI OBUTH CIIOCOOHBI THAPOIN30BATh (DUTHH.
Haubonpimas akTHBHOCTh OTMEUEHA Y U30JISITOB
Pseudomonas sp. IB-K 11-2, Pseudomonas sp.
IB-K 13-1A u Pseudomonas sp. IB-K 13-2. On-
HAKO TIOCIICAHUIA M30JISIT OTINYACTCS TEM, YTO
B OOJIbIIEH CTENEeHU CocoOeH MOOMIN30BaTh
docdop U3 opraHuYECKUX, 4eM HeopraHuyec-
KHUX COeIMHeHUH. 30Ha pacTBOpeHHs opTodoc-
(aTa KanpLUUs TPOSBIIACH JIUIIB HA 12 CyTKH
OT HavaJia KyJIbTUBUPOBAHHUS, & THIAPOIU3 PU-
THHA OTMEYaJICS yKe uepe3 CyTKU. JlaHHbIi de-
HOMEH, BO3MO)XHO, 00YCIIOBJIEH TE€M, YTO CIIO-
COOHOCTB pacTBOPSATH Heopranudeckue ocda-
THl TPAJAUIIMOHHO CBS3BIBAIOT C MPOAYKIIUEH
OakTepusIMU HU3KOMOJEKYISIPHBIX OpTaHhye-
CKUX KHCJIOT, B OCHOBHOM IUTFOKOHOBBIX U KE€TO-
TTFOKOHOBBIX KUCTIOT [ 14]. YV GonbIIMHCTBA Fpam-
OTPHIIATENIEHBIX OAKTEPHIA, B TOM YHUCIIE U TICEB-
JIOMOHAJI, 3TH KUCJIOThI CUHTE3UPYIOTCS B II€-
pHUIIa3MaTHYECKOM MPOCTPAHCTBE MO MYTHU
MPSIMOTO OKUCIICHUS TITIOKO3bI (He 1o hochopu-
JA3HOMY ITyTH OKHCIJICHUS TIIFOKO3bI) IPH ydac-
THW XUHOTIPOTEUH TITIOKO30/IETUAPOTCHA3bl U
XUHOMPOTEUH TIoKOoHaTaeruaporerassl (KD
1.1.5.2) coorBercTBeHHO [ 15]. OGpasyromniuecs
TakUM 00pa3oM B MEPHUILIA3MAaTHYECKOM MpPO-
CTpaHCTBE OAKTEPHATbHBIX KJIETOK KHCIOTHI
MoryT U (Hy3UOHHO BBICBOOOXKIATHCS B OKPY-
KAFOIIY O CPETy ¥ PACTBOPSITH HEOPTAaHHUYECKHUE

dhochaTer. OueBUAHO, ITOT MPOIECC MPOTIKEH
10 BPEMEHU U, BEPOSITHO, CBSI3aH C JUHAMH-
KOM pocta nonyianuu. Hamporus, rugponus
opranndeckux GpocdaToB OCYIIECTBISIETCS O
JEHUCTBUEM SKCTPAICIUTIONAPHBIX (PEepPMEHTOB,
Harpumep ¢utassl (KO 3.1.1.8), kuHeTrka mpo-
1ecca KOTOPOTro OMHUCHIBAETCS YpaBHEHHEM
Muxasnruca—MeHTeH U OnpeaessieTCsl KOHIEH-
Tpauuei cyocrpara.

N3BecTHO, 4TO a’poOHBIE criopoobpasy-
fo1IMe OaKTEPUU TaKKE CIIOCOOHBI MOOMIIH30-
BaTh Gochop U3 OpraHNYECKUX U HEOPTaHHU-
yeckux coeauHenui [16, 17]. Onnako cpenu
M3YYEHHBIX HAMHU OalHIJI JUIIb MITaMM
P illinoisensis IB-1087 6b11 cioco0eH pacTBO-
pATh opToocdT Kamplus, TOrga Kak (GpuUTHH
ruaposu3oBainu oba mramma. Cienyer oTMme-
TUTb, YTO IJIOIIAAb 30H IPOCBETICHUS CPE/IbI
y copooOpa3yrwmux 0akTepuil Oblia cyiie-
CTBEHHO MEHBIIIE, YeM Y TICEBIOMOHA/I.

B cooTBeTrcTBHM € NOCTABICHHOMN LIEIBIO
UCCIIeIOBaHUI ObLIa MPOBEJICHA OILEHKA CIIO-
COOHOCTH OTOOpPAHHBIX MTAMMOB OAaKTEpUH K
cuHTe3y aykKcuHOB. CHHTE3 (UTOTOPMOHOB
mTaMMaMu OaKTepuid U3ydaliu pu pocTe B I1e-
PUOIUYECKON KYIBbTYpE, PE3yJbTaThl IPe/ICTaB-
neHsl B Taba. u Ha puc. Bece nccnenoBanHble
npencTaBuTeNn poaa Pseudomonas npoayuu-
poBanu aykcwH. MakCUMalbHOE KOJUYECTBO
3TOTO TOpPMOHa CHHTE3UPOBAJ IMITAMM

10

A

D, pH,Ig KOE/mn

»

X 100 Hr/mn

—=—D630
—e—pH

—a—Ig KOE/mn
% — ayKCWH, HIF/Mmn J

T
20 30

T d T d T d T
40 50 60 70

Bpems, 4

Puc. [lnnamuka pocta M MPOAYKIMH ayKcuHa mramMmoM Pseudomonas sp. IB-K 13-1A( D630-ontnyeckas miioTHOCTh
KyJIBTYpaJIbHOH KHUAKOCTH, TIpH jtrHe BotHBI 630 HM, KOE — kostoHneoOpasyronye eMHUIbL, ayKCHH — KOHIIEHTpaIus

AyKCHHA B KYJIBTYPAILHOU KUIKOCTH)
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Pseudomonas sp. IB-K 13-2. JIpyrue mrammbl
M0 CIOCOOHOCTH 00pa30BBIBATH ATOT FOPMOH
pacmnonaranuch B psaay (mo yOBIBaHHUIO)
Pseudomonas sp. IB-K 11-1, Pseudomonas sp.
IB-K 13-1A, Pseudomonas sp. IB-K 13-1B,
Pseudomonas sp. 1B-K-19. Ilpu comocrasmue-
HUU TOJTYYEHHBIX TaHHBIX MOKHO 3aKJIIOYHTD,
YTO Cpeau NCEBJOMOHAJ Hambojee Mmepcerek-
THUBHBIM IITAMMOM JIJIsl Pa3paboOTKH POCTOCTH-
MYJIUPYIOIMUX OUOMpenapaToB SBISETCSA
Pseudomonas sp. IB-K 13-1A. VY storo mram-
Ma BBISIBJIEHA BBICOKasi CIOCOOHOCTH K PacTBO-
PEHUIO pa3IMYHBIX coenuHeHui Gochopa u
3HAYUTEIbHAS MPOAYKIIHS ayKCHHA.

Hamu Oblna u3ydeHa JUHAMHKA POCTA U
MPOAYKIMHU ayKCHHA KYJABTYpoit Pseudomonas sp.
IB-K 13-1A npu KyJIbTUBUPOBAHUU B KUJKOU
nutatenbHou cpeae. [IpoaomKuTenbHOCTh IKC-
MOHEHIIMATBLHOM (Da3bl pocTa cocTtaBmia 6 4Ya-
coB (cM. puc.). Yepes 24 yaca KynbTypa JOCTHra-
Ja cTalMoHapHOW (a3bl pocTa, U K 3TOMY MO-
MEHTY B KyJbTYpaJIbHOW >KUJKOCTH ObLT 0OHa-
pYXeH ayKcuH. B xoze mpopomkeHus npoiecca
MHKyOaImu Ha (hOHE MPEKpaIeHus AeJICHUS Kile-
TOK U IPUPOCTa OMOMACCHI IPOAYKLUS ayKCHHA
MpOJIoJKAIAch U K 72 4acy OT HaJdayia HHKyOa-
1A focTrra okoito 600 ur/mo.

N3yuyennble cnopoobpasyromue O6akTe-
pUH TakX)e ObUTM CIIOCOOHBI K CHHTE3Y ayK-
CHHOB, OJHAKO €ro MPOJIYKIUs HE MpeBbIIIa-
na 100 ar/mn. Hanbonee akTUBHBIM MPOJY-
LEHTOM CPEIu ATUX KYJIbTYp OBbII HITaMM
P illinoisensis IB-1087.

[TpoBeeHHBIE HCCIEIOBAHUS MTO3BOJISIOT
BBIICTTUTH JIBA IITaMMa OaKTepPHii, EPCIIeKTHB-
HBIX U151 KCTIOJIb30BAHUS C 1IeJIbI0 ONTUMU3AINN
dhocdopHOTrO MUTAHUS PACTEHUN U CTUMYIIUPO-
BaHHS UX pocta, Pseudomonas sp. IB-K13-1A
u Pillinoisensis IB-1087.

Paboma evinonnena npu purarcosoti noo-
oepoicke Poccutickoeo ¢honoa ghynoamenmanvrvix
uccneoosanuil, eparm Nel4-04-97049.
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NEW STRAINS OF PHOSPATE MOBILIZING AUXIN PRODUCING BACTERIA AS
PROMISING MICROORGANISMS FOR AGRICULTURAL BIOTECHNOLOGY

© L.Yu. Kuzmina, L.B. Vysotskaya, N.F. Galimzyanova, E.A. Gilvanova,
A.S. Ryabova, A.l. Melentyev

Institute of Biology, Ufa Scientific Centre, RAS,
69, prospekt Oktyabrya, 450054, Ufa, Republic of Bashkortostan, Russia

Phosphorus is one of the essential nutrients responsible for plant growth and development. However, soil
phosphorus occurs mainly in the form of mineral and organic compounds unavailable or slightly available for
plants. Soil microorganisms play a major role in promoting phosphorus availability. Application of bacteria capable
of transforming phosphorous compounds into plant-assimable forms is considered one of the most promising and
environmentally friendly strategies to increase the efficiency of soil phosphorus mobilization. It is known that
many microorganisms are also capable of promoting plant growth through phytohormone production. Selection of
bacteria able to serve as a basis for the development of plant growth biostimulators should lean, as a key criterion,
upon their ability to mobilize phosphorous compounds and promote plant growth through other mechanisms,
including phytohormone production. The objective of the research was to find out bacteria capable of mobilizing
phosphorus from mineral and organic compounds and producing different phytohormones at the same time.

We performed screening of bacteria capable of dissolving mineral and organic phosphorous compounds
(calcium orthophosphate and phytin) and producing auxins. Six bacterial strains of the genus Pseudomonas from
soil of Kinderlinskaya Cave and two strains of Paenibacillus from the Microbial Collection (Institute of Biology,
RAS) were selected and studied. It was shown that pseudomonades under study dissolved phosphates more
actively as compared to spore-forming bacteria. All of these bacteria produced auxins during cultivation in liquid
media. The dynamics of auxin production by the strain Pseudomonas sp. IB-K 13-1A was studied, with maximum
hormone production observed after 72 hours of cultivation. The strain P. illinoisensis 1B-1087 was the most active
auxin producer among spore-forming bacteria. Thus, the strains Pseudomonas sp. IB-K 13-1A and P, illinoisensis
IB-1087 can be used to improve phosphorus intake by plants and promote plant growth.

Key words: Pseudomonas, Paenibacillus, phosphate solubilization, phytohormones.
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VK 579.22

COCTAB )KUPHBIX KHUCJOT KJIETOUYHON CTEHKU BAKTEPUU
Paenibacillus ehimensis 1B-739

© T.1O. KopmynoBa, C.I. KoBaanckas, O.H. JlorunoB, A.. MejieHTbeB

Jlust ©os1ee MOJTHOTO TAKCOHOMHUYECKOTO OMTMCAHNUS UCCIICAO0BAH CIICKTP )KUPHBIX KHCIOT KIIETOYHOI CTEHKH
MIPOMBINIUICHHO 3HAUNMOM Oaktepuun Paenibacillus ehimensis IB-739 (BKM B-2680D) —npoayuienTa ¢pepmeH-
Ta HUKIOJCKCTPUHINIFOKAHOTPAHC(PEpa3bl U BHICOKOBI3KOI0 IK30MOIUCaXapuaa anbruHaTHoro Tumna. C momo-
IO Ta30BOM XpOMaTOrpapuu-Macc-CIeKTPOMETPUH UACHTUGUIUPOBAHBI 19 cOeNMHEHUH ¢ [UTMHO e OT

14 o 20 aromoB yriiepoaa. JloMuHupyronieit sipnsigace antenso-nenragexanonas (C . . ) (4TO XapakTepHO A5

ail5:0
Bcero pona Paenibacillus), coctaBnsitomas 46.46% 0T CyMMBI BCEX JKHPHBIX KHCIOT. CIEIyIONIMMH TI0 CO-
— 20.47% wu rexcanexanosas kuciora (C ) — 9.04%.
100) (0.87%), renTanexanosas (C,. ) (0.12%),

) (0.12%). CoenuHeHus ¢ pa3BeTBICHHOM YIIIEPOIHOMN

nepaHuio Obun anTem3o-renrtanekanosas (C, . )

BrisiBeHBI HACKIILICHHBIC KHCJIOTBI, TAKME KaK TETpaACKaHOBas (C

180) (2.29%) u siikosanosas (C,

okrajekanosas (C
uensio (C, ., C,  mC, ) IPUCYTCTBYIOT B CIIEKTPE KUPHBIX KUCIIOT iTamma P. ehimensis I1B-739 B komuye-

ctBe 6.79, 2.35 1 5.15% cooTBeTcTBEHHO. Y HcCleyeMO KyJIbTypbl HaliIeHbl KOPOTKOIIETIOYEYHAs pa3BeT-

BlieHHas HackimeHnHas kuciora C. , - (0.40%) u ciemoBble KOJIMUECTBA Pa3BETBICHHBIX HEHACHIIIICHHBIX KHC-

i14:0

70T — n3orekcanenenosoi (C, ) u uzorenranenenosoi (C, . ). O6HapyKeHbl MUHOPHBIE KOMIIOHEHTBI — 3TO

16:1
M30MephI OKTaAeIIeHOBOM KHucaoThI (C

17:1

) C pa3HBIM [TOJIOKCHHEM JIBOHHON CBSI3H, COACPKAHME KOTOPBIX MPAK-
tu4ecku oaunakoso: C .\ - —1.66% u C .~ —1.61% u okranexkaguenosas kucinora (C ) (0.94%). Ewe

OJIHOH XapaKTepHOi 0cOOeHHOCTBIO P. ehimensis 1B-739 siBisieTcs HalIu4ue B ) KUPHOKUCIOTHOM COCTaBE CITUP-
toB — C,_ (0.55%) u C _  (0.27%).

16alc 18alc
Kitoueswie cioBa: Paenibacillus ehimensis 1B-739, sxupHbie KHUCIIOTHI.

18:1

Oco0eHHOCTH XMMUUECKOTO COCTAaBa KJIETOK ~ COOTBETCTBHE OCHOBHBIX U HAJIMYHME XapaKTep-
MUKpPOOPIaHNW3MOB IIUPOKO UCIIOJIB3YIOTCS JUIsl  HBIX MUHOPHBIX KOMIIOHEHTOB) [ 3, 4]. WX conep-
ONpeJeNIeHNs X poja MM BHUJA. Yxke Oonee  KaHME U COOTHOLIEHHWE F'€HETHYECKU JAETePMHU-

30 ;eT cuekTp >KUPHBIX KUCIIOT HapsiAy C COCTa-  HUPOBAHBI M TaK jke KOHCepBaTUBHBI, Kak 1 [JHK,
BOM TOJISIPHBIX JIMMUAOB U XMHOHOB YCIEITHO  YTO MOATBEP)KAAETCS MaJIEOHTOJIOTHYECKUMU
CIIY’)KUT OJHUM W3 KPUTEPUEB IIPU TAKCOHOMMU- uccinenoanusiMu [S]. Ha cerogusimnuii geHb
YCCKOM OIIMCaHuUu U I/IILCHTI/I(bI/IKaI_II/II/I MUHKPOOp- COCTaB JXUPHBIX KUCJIOT KJIICTOYHBIX CTCHOK MHO-

rauu3moB [ 1, 2]. JKupHble KMCIIOTHI KIIETOUHBIX ~ T'MX MHUKPOOPTraHHW3MOB M3y4Y€H, JOKa3aHa HUX
CTEHOK UMEIOT CIielU(PUIECKue OCOOEHHOCTHY  POJIO- M BUIOCTIEIIU(UIHOCTH [3].

NpEeCTAaBUTEIIEN Pa3HBIX CUCTEMATHYECKUX Panee u3 cepoii cpeHETYMYCHOM MOYBBI
rpynn (AJuHa W pa3BeTBIEeHUs yriepoaHoi  PecrmyOmuku bamrkoproctan ObuT BBIIEIEH IITAMM
LEMH, PAa3IMYHOE TIOJ0KEHNE IBOMHBIX CBsi3ed,  Bacillus sp. 1B-739, cniocoOHBIN K MPOIyKIMU
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e-mail: korshunovaty@mail.ru

KOBAJIbCKAS Csernana ['ennanaueBna, Y puMckuii rocyaapcTBeHHBINH HEPTAHON TEXHUUECKUH YHUBEPCH-
TeT, e-mail: kovalskaya.s@list.ru

JIOTMHOB Oner HukomaeBud — 1.6.H., MacTUTYT Omonorun Y puMckoro HayuHoro meHTpa PAH,
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3HAYUTEIHHOTO KOJIMYECTBA IUKIIOEKCTPHUHIIIO-
kanotpancgepassl (LI Taza, KO 2.4.1.19) [6].
DepMeHT KaTaTU3upyeT pPeakiluu, PUBOISIINIE
K 00pa30BaHUIO LIUKJIOIEKCTPHUHOB, UCTIONb3Ye-
MBIX B [TUIIEBON U KOCMETUYECKON MPOMBIIIIJICH-
HOCTH, (apMalleBTUKe, OPraHUYECKOM CHUHTE3E,
He(dTeno0bIve u cenbekoM xo3stiictae [7]. LI Taza
YKa3aHHOTO IITaMMa 00JIaIaeT IUPOKHM CIIeK-
TPOM JICHCTBUS, THUILIUUPYSI PEBPAIICHUE KPaX-
MaJia B CMECH, IPUTO/IHBIC JIJIsl OTHOBPEMEHHOTO
MOJTYYEHUS TPEX MUKINYECKUX JEKCTPUHOB [8].
Taxoke aTa GaKTepHs ABISETCS MPOAYILICHTOM BbI-
COKOBSI3KOTO 3K30I0JIMCaxapuia albrHHATHOTO
THI1a, 001aCTH IPUMEHEHHSI KOTOPOTO OYEHbB pa3-
HOOOpPAa3HBI — OT 3aryCTUTENEH B HIIEBOH Mpo-
MBIIUICHHOCTH U TUIa3MO3aMEHHUTENCH B MEH-
L[UHE JI0 KOMIIOHEHTOB OYPOBBIX PaCTBOPOB MpHU
Hedrenoosrue [9, 10].

B nanbHetiem 1mo coBOKYIMHOCTH (DEHOTH-
MUYECKUX M OMOXMMUYIECKIX IPU3HAKOB U3yUae-
MBI{ ITaMM ObUT UACHTU(UIIMPOBAH KaK OJIn3-
KUH K TUTIOBOU KynbType Paenibacillus ehimensis
KCTC 3748(T) (=IFO 15659(T)) [11-13]. brina
orpeJiesieHa, MPOoaHaIU3UPOBaHa U IETIOHUPOBa-
Ha B Genbank nmpakTUYeCKu MOTHASI HYKJICOTH -
Hasi IOCJIEIOBATEIbHOCTh T'€Ha, KOIUPYIOIIEro 16S
pPHK (Homep FN582329), ycranoBnens! ¢uio-
TeHETUYECKHUE OTHOIICHUS IITaMMa C JPYTHMHU
Bugamu poaa Paenibacillus, B T.4. oOnamaromny-
mu LI Ta3znol aktuBHOCTHIO. Ha ocHOBaHuu pe-
3yJBTaTOB MPOBEACHHBIX HCCIEOBAaHUM yKa3aH-
Hasl KyJIsTypa Oblta oTHeceHa kK Buny Paenibacillus
ehimensis. Llltamm Paenibacillus ehimensis 1B-739
JIENIOHUPOBaH BO BCepoCCHiiCKON KOIIEKIHU
MHUKPOOPIraHu3MOB o]y HomepoM B-2680D [13].
Ho TakconoMu4eckoe onrcanue Takoro BayKHOTO
C PAaKTUYECKOM TOUKHU 3pEHHS MUKPOOPTraHU3Ma
SBIIIETCS HETOJHBIM 0€3 CBEACHHI O cocTaBe
JKUPHBIX KUCIIOT KJIETOYHOW CTEeHKH. Llenbro Ha-
CTOSIILIETO UCCIIEJOBAHMS SIBJISETCS BOCIIOJHEHHE
3TOro npobderna.

Jns ananu3a cocTaBa >KUPHBIX KHUCJIOT UC-
TIOJTIh30BaAJTM Ta30BbIH XxpoMarorpad Agilent 6890N
C Macc-CeJIEKTHBHBIM JeTekTopoM Agilent
5973inert (Agilent Technologies, CI1IA), koTopbrii
ObUT OCHAIIIEH CUCTEMOM aBTOMAaTHYECKOTO BBO-
Ja Mpo0 U yIpaBIsIICs ¢ IOMOIIBIO TPOTPAMM-
Horo ooecnieuernst MSD Chem Station (Agilent
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Technologies, CIIIA), Bkitogarorero B cebs ma-
ket a1 00paboTku nanHeix Data Analysis. Be-
IIeCTBA B XpOMaTOrpanuecKux MUKax uaeHTH-
(GUIMpOoBaIH C TOMOIIBIO OMOIMOTEYHBIX MPO-
rpamm 0a3bl JaHHBIX Macc-crekTpoB Harmo-
HAJILHOTO MHCTUTYTa CTAHJAPTOB U TEXHOJIOTUH
(NIST, CIIA) (http://webbook.nist.gov/chemistry).
[Itamm BeipamuBanu npu 30°C B TeueHue
48 4 Ha cpefe, coliepxKaIIel COeBYI0 MyKYy — 5 T,
XJIopua HaTpus — 5 1, TpunToH — 15 1, arap-
arap — 15 r, Bogy — 1000 mi. [TpoOy cyxoii 6mo-
Macchl KIETOK (3—5 MT) moiBeprajiv KHCIOTHO-
My metaroau3y (1M HCI/MeOH 400 mxi, 80°C,
45 muH). [IpoyKThI 3KCTparupoBaiu H-rekca-
HOM (1 X 400 mxu), BeICymInBanu 3—4 MUH npu
80°C. Cyxoll oCTaToK AepUBaTU3MPOBAIHU
N,O-6uc(TpumeTuI-cuiImi)-Tpudropaneramu-
noM (20 mxm, 80°C, 15 mun). Peaknuonuyto
cMech pazbaBisii H-TekcaHoMm (60 MKir), pa-
CTBOp aHAJIU3UPOBAJIM METOJOM ra30BOH Xpo-
MaTorpaduu-Macc-CreKTPOMETPHH.
Xpomarorpapudeckoe paszieneHue mpoobl
(1 MKJT) OCYIIIECTBIISIIN Ha KA PHOM KOJIOH-
ke ¢ pazoit HP-5MS (30 m x 0.25 Mm X 0.25 Mxm),
ra3-HOCHUTEJb — BOAOPOA. TemnepaTypHas mpo-
rpamma razooro xpomarorpada: 135-320°C,
CKOpOCTb TOJIbEMa TeMIIepaTyphbl JIUHEHHAS —
7°C/mun. NoHM3a1Ms METOJIOM 3JIEKTPOHHOTO
yaapa (70 3B). Temneparypa uctounuka 230°C,
temnepatypa kBaapynoss 150°C. Peructpanus
MPOBOJIUJIACH B PEXKHUME CEJIEKTHUBHBIX MOHOB
IpU NEPUOANYECKOM CKaHWPOBAHHUU JI0 TPHUJ-
[[aTH MOHOB B IATHU MHTEPBAIAX BPEMEHHU.
Bcero y mrramma P, ehimensis 1B-739 namu
UACHTUGHUIMPOBAaHO 19 coenqMHEHUH ¢ UTMHOM
nenu ot 14 o 20 aromoB yriepona (puc.). [Ho-
MUHUPYIOUIEH SIBJISIIaCh aHTEU30-TIEHTaIeKaHO-
Bas (C_ . ) (4TO XapakTepHO JUIs BCEro poja
Paenibacillus), coctaBnsirorast 46.46% ot cym-
MBI BCEX )KUPHBIX KUCIOT. CIIeIyIOIUMH IO CO-
Jep>KaHUIO0 ObIIM aHTEU30-TeNTageKaHOBasd
(C,i0) — 20.47% wu rexcanexkaHoBas KMCIIOTA
(Cle0) — 9.04%. V Tunosoro mraMma Buaa
Paenibacillus ehimensis KCTC 3748(T) Taxxe
NpeBaJIMpOBajIa aHTEU30-TIEHTaIeKaHOBAast KUC-
noTa (52.9%), HO KOJIMYECTBO reKcaIeKaHOBOM
KHCJIOTHl U aHTEM30-TeNTaJeKaHOBOH ObLIO
onusko (7.1 u 8.0% coorBercTBeHHO) [12].
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HacelimieHHble KUCIOTHI, TAKUE KaK TeTpajeKa-
nosas (C, ) (0.87%), renranekanosas (C . )
(0.12%), oxranexanosas (C , ) (2.29%) u siixo-
zanoBast (C, ) (0.12%) BBISBICHBI TOJIBKO IITAM-
Ma P. ehimensis 1B-739. Coenunenus ¢ pa3BeT-
BIIeHHOM yiepoanoi uemnbo (C, ., C, . uC, )
MIPUCYTCTBYIOT B CIIEKTPE KHUPHBIX KUCIIOT KaK y
nzyuyaeMoro (6.79%, 2.35% u 5.15% cootBet-
CTBEHHO), TaK U y TUIIOBOTO IITamMma P. ehimensis
KCTC 3748(T) (8.1%, 8.6% u 3.3% cootBeT-
cTtBeHHO) [12]. Y nccnenyeMoit KyinbTypbl 00Ha-
PYKEHBI KOPOTKOLIETIOYEeYHAs pa3BETBICHHAS Ha-
ceiennas kucnora C,, - (0.40%) u cinenosbie
KOJIMYECTBA Pa3BETBICHHBIX HEHACHIIIIEHHBIX
KHUCIIOT — u30rekcaienenosoii (C, ) u usoren-
TagenenoBoi (C, . ). Taxoke HaMu uaeHTHH-
LUPOBAHBI 1 MUHOPHBIE KOMITOHEHTHI — 3TO H30-
MEpBI OKTaIEHEHOBOM KMCIOTHI (C ) C pa3HbIM
MIOJIO’KEHUEM JIBOMHOMN CBSI3U, COAEpKAHHUE KO-
TOPBIX MpakTU4YeCKu oauHakoBo: (C .., ) —
1.66% u (C ., ) — 1.61% u oxranekanueHoBast
kucnora (C,, ) —(0.94%). Eme onHol xapakrep-
HOM ocoOeHHOCTRIO P. ehimensis 1B-739 sBins-
eTcsl Halluuhe B KXUPHOKHUCIOTHOM COCTaBe
crptoB — (C, ) (0.55%) u (C,,, ) (0.27%).
Heo6xonumo 0TMETHUTB, YTO pe3yibTaThl Of-
peneneHns KOTMYeCTBEHHOTO U KaueCTBEHHOTO
CofIep KaHusl JKUPHBIX KUCIIOT, TIOJTYYCHHBIC Pa3-
HBIMU aBTOPAMH JJIsl OTHUX U TEX JKE BUIOB, MO-
T'YT 3HAYUTEIBHO PA3HUTHCS, UTO CBSI3aHO C YCIIO-
BUSIMU KYJITHUBUPOBAHMsI, 0COOEHHO C COCTaBOM
nurarenbHbIX cpen [3, 4]. [loatoMy oTinuus B
CIIEKTpPE >KUPHBIX KHUCIOT TamMma P. ehimensis
IB-739 u tunoBoro mramma P. ehimensis KCTC
3748 (T) [12] MmoryT OBITH OOBSCHEHBI TEM, YTO B
HallleM cTy4yae UCIMOJIb30Balach He CTaHAapTHAS
rOTOBas Cpefa, cojeprkaliasi ManauHOBBIA TH-
POJIM3aT COEBOTO MIPOTA, a Cpeia, KOMIIOHEHTOM
KOTOPOH SIBIISTACh 00€3KUpPEHHAsI COeBasi MyKa.
Taxoke BEICOKast 4yBCTBUTEILHOCTH IPHOOPA I10-
3BOJIMJIA HAM BBISIBUTH B COCTaBE JKUPHBIX KHUC-
JIOT KJIETOUHOU cTeHKu P. ehimensis 1B-739 co-
€/IMHEHMsI, HE 3as1BJICHHBIE Y THUIIOBOTO IITaMMa.
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CELLULAR FATTY ACID COMPOSITION OF BACTERIUM
Paenibacillus ehimensis 1B-739

© T.Yu. Korshunova', S.G. Kovalskaya?, O.N. Loginov', A.I. Melentyev!

Tnstitute of Biology, Ufa Scientific Centre, RAS,
69, prospekt Oktyabrya, 450054, Ufa, Republic of Bashkortostan, Russia
*Ufa State Petroleum Technical University,
1, ulitsa Kosmonavtov, 450062, Ufa, Republic of Bashkortostan, Russia

In order to make a more complete taxonomical description, we have investigated the spectra of fatty acids of

a cellular wall of industrially significant bacterium Paenibacillus ehimensis 1B-739 (BKM B-2680D), a producer of
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enzyme cyclodextrin glucanotransferases and high-viscosity exopolysaccharide of the alginate type. Using gas
chromatography — mass spectrometry methods, we have identified 19 compounds with chain length from 14 to 20
carbon atoms. Anteisopentadecanoic acid (C ;) prevailed (which is typical for the whole genus Paenibacillus),

making up 46.46 pc of the sum of all fatty acids. Next in order of content were anteisoheptadecanoic (C

(20.47 pc) and hexadecanoic (C

(0.87 pc), heptadecanoic (C . ) (0.12 pc), octadecanoic (C , ) (2.29 pc) and icosanoic (C, ) (0.12 pc). Compounds
with branched carbon chains (C, ., C, . and C, . ) occurred in the spectra of fatty acids of the strain P. ehimensis
IB-739 to the extent of 6.79, 2.35 and 5.1 percent, respectively. The culture under investigation had short-chain
branched saturated C,, ; (0.40 pc) acid and trace amounts of branched nonsaturated isohexadecenoic (C,, ) and
isoheptadecenoic (C, ) acids. Minor components were also revealed. These were isomers of octadecenoic acid
(C,q.) with different positions of double bonds and almost identical contents: C .| —1.66 pcand C . ~—1.61 pc.
The content of octadecadienoic acid (C18:2) was 0.94 pc. One more characteristic feature of P. ehimensis 1B-739
was the occurrence of alcohols C,,  (0.55 pc) and C . (0.27 pc) in the fatty acid composition.

Key words: Paenibacillus ehimensis 1B-739, cellular fatty acids.

)
ail7:0.
160) (9.04 pc) acids. Saturated acids were found, such as tetradecanoic (C,, )

4_———-‘9,-——_;
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VIK 634.03.30

BOJHBIN JEGULNT JIMCTBEHHUIBI CYKAYEBA (Larix Sukaczewii Dyl.)
B YCJOBMSX MPOMBIIIJIEHHOTO 3ATPSI3HEHMS

© P.X. I'maugTy 17 1MH

[IpeacTaBneHsl MaTepualbl MO0 BOAHOMY Ae(UUUTY TUCTBeHHULBI CyKaueBa B yCIOBHSIX MOTUMETAIIIH-
4eCcKoro 3arps3HeHust CTepiauTaMakCKoro NpoMBILIUIEHHOTO IeHTpa. Llenpto qanHoi paboThl SBUIIOCH ONIpee-
JIEHUE Co/IepKaHUs BOJBI B XBO€ JINCTBEeHHUIIbI CyKaueBa B yTPEHHUE, TOTYACHHbIE U MO CIENONyIeHHbIC Yachl,
OLIEHKa OTHOCUTEIBHOTO COCTOSIHUS PEBECHBIX PACTEHUI B YCIOBUAX 3arps3HeHust CTepIuTaMaKkcKoro mpo-
MBIIIJIGHHOTO LIEHTPa U B 30HE YCJIOBHOTO KOHTPOJS, TAKXKe MCCIEAOBAHHE KOPHEBBIX CHCTEM IPEBECHBIX
pactenuii. OOBbEKTOM HCCIIeJOBAaHUH ObLITM TUCTBEHHUYHBIE HACAXKACHHS, PACTIONOKEHHbIC HAa PA3IMYHOM yla-
JIEHUU OT IPOMBILUICHHBIX NpeAnpuatuii r. Ctepautamaka. B pe3ynbrare BbISBICHO, YTO B ycinoBusax CtepiauTa-
Makckoro npombinuieHHoro nentpa (CIIL) u B 3o0ne ycnoBHoro koHTpods (3YK) y nucteennunsl CykayeBa B
MOJIJICHD C YBEJIMYEHUEM TEMIIepaTyphl BO3yXa U yMEHbIIEHHEM OTHOCUTENIbHON BIaKHOCTH BO3/yXa PaCcXo/l
BJIard YBEJIHMYMUBAETCS, JOCTUTasg MaKCUMaJIbHOTO BOAHOrO neduiuTa B fHeBHOe Bpems ¢ 13—15 u. Kak noka-
3BIBAIOT HAILIM MCCIIEIOBAaHUS, B HIOHE—aBrycTe BoAHbIN neduuut B ycnoBusx CIIL B pacrenusx Ha 5—-10%
MIPEBBIILIAJ JAHHBII MTOKa3aTelb Y KOHTPOJIbHBIX pacTeHUi. JKu3HEHHOE COCTOSIHUE HACAXKICHU S JTUCTBEHHHUIIBI
CyxkadeBa B ycloBHsX 3arpsa3HeHus CTepIuTaMakCKOro MpOMBIIIIEHHOTO EHTPa OLEHEHO KaK «OociallieH-
Hoe», a B 3YK kak «310poBoe». B pe3ynbrare mpoBeIeHHBIX HCCIEI0BAHUI yCTAaHOBIEHO, YTO B YCIOBUSIX
3arpsasHeHusa CTepauTaMakCKOro NPOMBILIUIEHHOTO LIEHTPA MPOUCXOIUT YXYAIICHHE )KU3HEHHOTO COCTOSHUSA,
MTOHM)KEHHE JI0JIH TIOTIOIIAIONINX KOpHEel TucTBeHHULbI CyKaueBa, OTMEYarOTCs 3HAYUTENbHbIE H3MEHEHUS 10~
Ka3aTeseil BOOZHOro AeuiuTa.

KitoueBsbie cioa: nucrseHHUa CykadeBa, BOAHbIN Je(DULINT, KATETOPHsI )KU3HEHHOTO COCTOSHMUSL, TIOTJIO-
matonie Kopau, CTepauTaMakCKUi TPOMBILUICHHBIN LIEHTP.

Bopna — rmaBHas cocrapisionas yacTh Tela
pactenuii. Boga HeoOxommuMma Jy1st ToiIeprkaHmst
CTPYKTYPHOU [IEJTOCTHOCTH OMOJIOTHUECKUX MO-
JICKYJ U, CJICA0BATCIIBHO, HCJIOCTHOCTH KIICTOK,
TKaHel 1 Bcero opranusmMa. OHa Takxe siBIsieT-
Csl paCTBOpUTEJIEM: MUHEPAJIbHbBIE U TPOYHE MTH-
TaTeJbHbIE BEIIECTBAa MEPEMENIAIOTCS B pacTe-
HUH B BUJI€ pacTBOPOB [1].

dopmupoBaHUE BOHOTO IedUIIUTa B pac-
TUTCJIbBHOM OPraHu3Me IMPOUCXOAUT KaK B TCUC-
HUC CYTOK, TaK U B TCHCHUC BECTCTALIMOHHOT'O I1C-
puona [2].

PacTenus mpoOMBINIIIEHHBIX TEPPUTOPHUI
3a4acTyI0 OKa3bIBAIOTCS B CIIOKHBIX U JaXKe KPH-
THUYECKHUX YCJIOBHUSAX BOJ0OOECTICUeHUSsI, KOTO-
pbI€ COMPOBOXKIAIOTCS BO3JCUCTBUEM Ha HUX

TEXHOTEHHBIX 3arps3HUTEINICH pPa3IuYHOMN IIpU-
poasl [3].

Bo3snelicTBre MPOMBIIUIEHHBIX 3arps3HUTE-
JIed MPUBOJUT K CYLIECTBEHHBIM U3MEHEHHUSIM B
CTPYKTYpE IpeBeCHBIX pacTeHuid. [Ipex e Bcero
OTMEYAETCs] CHMXKEHHUE TYCTOTBI KPOHBI 32 CUET
IIPEKIEBPEMEHHOTO ONAJICHHSI I HEJIOPA3BH-
TUSL JIUCTHEB (XBOM), U3PEKUBAHUS CKEJIECTHOM
4acTH KpoHbI U T.A. [4, 5].

JluctBennunia CykadeBa — ObICTpOpACTYIIAS
mopoja U3 XBOWHBIX JiecooOpa3oBaTeneit Ypa-
na, o0JaaeT TaKuM LIEHHBIM CBONCTBOM, Kak
CIIOCOOHOCTB K BOCCTAHOBIICHHIO (POTOCUHTETH-
YEeCKOIo arrmnapara Mpu pa3jIM4yHOro pojaa Io-
BpexaeHusx [6]. [llupoko ucnons3yercs B 03e-
neHennu CtepnuTamaka B IapKax, CKBepax, ca-

I'MHUATYIJUIMH Padax XuzoynmuaoBud — K.0.H., MHCTHTYT OMonorun Y pumckoro HaydHoro nentpa PAH,
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HUTApHO-3aLIUTHBIX 30HAaX Ps/ia MPOMBIIUICH-
HBIX MPEeANPUATHH [7].

OnHa U3 OCHOBHBIX 3a/1a4, KOTOPYIO MBI
MTOCTABIIIU TIEpe] COOOH B XOJI€ UCCIIETOBAHMIA —
U3Y4YUTHh BOAHBIN neduuuT aucTBeHHUIBI Cy-
Ka4yeBa B YCIOBUAX 3arpsi3HeHust CTepanTaMak-
ckoro npomsineHHoro 1eHTpa (CIILL). Mb1 mo-
Jlaraem, 4To OJJHOM U3 MPUYUH YBEITUYECHUS 3Ha-
YeHHI BOJHOTO JeuIuTa y TucTBeHHUIBI Cy-
kayesa B ycioBusix CIIL moxeT sSBISATbCA CHU-
YKEHUE KOPHEHACHIIIEHHOCTH MOYBbI MOMIOIIA-
FOILIMMU KOPHSMH M YXYIIEHHE )KU3HEHHOT'O CO-
CTOSIHUS JiepeBa.

Metoabl uccaenoBanus. Vccnenosanus
MIPOBOJIUIIUCH B IUCTBEHHUYHBIX HACAKICHUSX,
PACIIOJIOKEHHBIX Ha PA3IMYHOM yHAJIeHUH OT
MIPOMBINUICHHBIX NpeanpusaTuii r. Crepautama-
Ka U B 30HE YCJIOBHOTO KOHTpoJst. OObeKkTamMu
HCCJIEIOBaHUsl ObUIU JAEPEBbs JIMCTBEHHUIIBI
CyxkaueBa (Bo3pact 50-51 ron).

JpeBecHble pacTeHuUs, IPOU3paCTAIOIIUE B
YCIIOBHSIX IPOMBIIIJIEHHOTO IIEHTPA, HEI0CTaTOK
BJIaT'W WCIBITHIBAIOT Ha ()OHE BIUSHUS 3arpsis-
HeHus. B neTHue mecsipl (MIOHb, HIOJb, aBTYCT)
B XBO€ PACTCHHI OTMEUYAETCs BOIHBIN Je(DUIIHT.
OT creneHu BBIPAXKEHHOCTH BOJHOTO AC(UIIH-
Ta 3aBUCUT YCTOMYMBOCTH U PO TyKTUBHOCTH KaK
OTJIENIbHBIX JICPEBbEB, TAK U HACAKJICHUS B 1ie-
JoM [8].

Omnpenensii coiepskaHue BOJIbI B TUCTHIX
B yrpennue (M) u nosynennsie yacel (M,). Pas-
HHIA B 9THX MoKasaremsix M, > M, 3a onpene-
JIEHHBIN MEepuoJ BPEMEHH yKa3blBaJla HA OTPH-
LATEJILHBIN BOJHBINA OajlaHC.

YO6b11b BOMBI B IHEBHBIE Yachl (M, — M) —
9TO BOAHBIN JAEPUIINT, KOTOPHIH BBIPAYKAETCS B
MPOLIEHTAaX OT OOIIETO COAePKAHUS BOJBI B JIH-
cThsX [9].

OLIeHKY >KU3HEHHOTO COCTOSIHUSI IEPEBbEB
ompenensnun no meroauke B.A. AnekceeBa
(1990) [10].

[Ipu ncciienoBaHNM HACAKICHUM B KaXKI0M
IK3eMITIsIpe JTMCTBEHHUIBI CykaueBa MpoOHOM
momaaku (I11T) onenuBanuck rycrota KpoHbI
(B % OT HOpManbHOW T'YyCTOTHI), HAJIUUKUE HA
CTBOJIE MEPTBBIX CyubeB (B % OT 00I1Iero Koju-
YecTBa Cy4beB Ha CTBOJIE), CTEIIEHb MOBPEXkKIe-
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HUS JIUCThEB TOKCUKAHTAaMU, IATOT€HaMU U Ha-
CEKOMBIMHU (CpeTHSIS TUIOMIA T HEKPO30B, XJIOPO-
30B U 00beaHuil B % OT IUIOMIAAH JUCTA WK
XBOH).
_100n, +70n, +40n, + 5n,

n - N b

e L — OTHOCHTENBHOE )KU3HEHHOE COCTOSHUE
JPEBOCTOSI, PACCUNTAHHOE TI0 YUCITY JIEPEBBLEB;

N, — YKMCIIO 3I0POBBIX JIEPEBHEB HA MPOO-
HOM TUIoIIaIu;

n,, n,, n,—TO XK€ s OCIa0ICHHBIX, CUJIb-
HO OCJIA0JICHHBIX U OTMUPAIOIINX JEPEBLEB CO-
OTBETCTBEHHO;

100, 70, 40, 5 — k03 PUIHEHTHI, BBIpaXKa-
fomue (B MPOIEHTaX) KU3HEHHOE COCTOSHUE
3JI0POBBIX, OCIIA0JIEHHBIX, CUIIBHO 0CIa0IeHHBIX
¥ OTMHPAIOIIUX JIEPEBLEB;

N — of1iee yuClo JAepeBbEB HA MPOOHOM
TIOLIAAM (BKIIFOUYAsi CYyXOCTOM ).

[Ipu 3HaYeHUN OTHOCUTEIHHOTO >KU3HCH-
Horo coctostHus ot 100 no 80% npeBocToi orie-
HUBAETCS KaK «3A0pOBBIi», pu 79-50% — «oc-
na0neHHbIi, mpu 49—20% — «cuIbHO OcnadiieH-
HBIY, pu 19% U HUXKE — «IIOJHOCTBIO pa3py-
HICHHBIN.

HccnenoBanre KOPHEBBIX CUCTEM JICTBEH-
Hunp! CykaueBa B ycnoBusix CIIL u B 30He yc-
JIOBHOTO KOHTPOJISI IPOBOAMIM METOJJaMH KOJIHU-
YECTBEHHOI'0 y4eTa: METOJIOM MOHOJIUTOB [ 11, 12].

L

Pesyabrarel n ux odcyxaenue. B teue-
HUE HECKOJIBKUX JIET HAMU U3y4eHBbI 0COOCHHO-
CTH BOJHOTO Je(uImTa JIUCTBeHHUIBI CyKade-
Ba B ycioBusix 3arpsizuenust CIIL[ u B 30He yc-
JIOBHOTO KOHTPOJIS IO HEIOCTATKy BOJBI B pac-
TEHUSX JI0 MTOJIHOTO HACBILIEHHS, 00pa3yOIInX-
Cs BCJIEJICTBHE MPEBBIMICHUS PACXOJA0BaHUS
BOJIBI HAJ| TIOCTYTICHUEM.

Cpennue naHHBIE 32 JETHHE MECSIIbI
(Tabm. 1), MO3BOISAIOT OTMETUTH, YTO JTUCTBEH-
Huia CykadeBa B ycnoBusix CIIL[ ucnbiThiBaeT
OOJIBIIION BOAHBIN MEe(UITUT MO CPaBHEHUIO C
30HOH ycnoBHOTO KOHTpoJist (3YK).

[Tpu n3y4eHnn 3aBUCHMOCTH BOJTHOTO JIe-
dunMTa OT MapaMeTpOB BHEIIHEH CpeIbl B pa3-
HBIX YCIIOBHUAX ObLIO BBISIBJICHO, YTO YTPEHHUN
BoaHbId aedunut (¢ 9.00 go 11.00 u) y nu-
crBeHHUIIbI CyKaueBa, UCCIIEIOBAHHOM B UIOHE
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2012 1. Ha OOHMX U TeX JKE 00BEK-
Tax, coctaBui 10.1%.

Boanslii neunuT B ycnoBusix
CIIL - 18.6%,aB3YK—-11.7%, 1.c.
B ycnoBusix CIIL npesimaer Hop-

Taonuia 1

Boonwui depuyum nucmeennuyvr Cyxauesa (Larix Sukaczewii Dyl.)
6 ycaosusax CIIL[ u 6 3VK 6 % k eecy 800b1 6 HaACbIWeHHOU X80e

npu 120-munymnom nacvlujenuu

My Ha 5%. BapuaHTsl Mecsy/ron o] 1qacm Ha163J'I_I(1)§[eHI/II/I, ql 719
Kak moxa3sIBarOT pe3ysbTarhl I 01 36 20
YTPEHHETO W BEYEPHErO HUCCIeNo- — gyg | WoHb, 2012 78 1.7 6.8
BaHUW BOAHOTO neduiura, 00Jb- T, °C 1824 31-28 2621
LIUX Pa3JInYui MEXAY PAaCTCHUSMHU H, % 45-32 28-33 34-45
CIT1I n 3VK ne Habmomaercs. Of- (3:51% o, 2012 1. }8? ?g; }gg
HAaKO OTMEUYEHA TEHJICHIUS K yBe- T°C 2026 3033 2895
JUYEHUIO BOAHOTO nedunnra y pa- H. % 233 2704 3239
crenuit B ycnosusix CIIL na 2.1- CIII1 14.6 19.8 15.5
0 ——5o 1 aBryct, 2012 r.
2.3%. 3YK 9.8 14.7 11.8
B 2012 r. utonb u aBryct Obutn T,°C 1721 26-23 20-17
0,
JIOBOJIBHO 3aCylUINBBIMUA. OTHOCH- H, % 52-47 33-36 3748
CIIL 7.8 14.4 6.3
TeJIbHAs BJIAXKHOCTh BO31yXa B I1O- VK MIoHb, 2013 1 33 58 51
JyneHHbIe yackl magana 10 27-30%, T.°C 1924 2826 2417
a TeMIiepaTtypa BO3ayXa IOJHUMa- H, % 5441 3431 3546
o
Jach 10 26-33°C. CIILL s, 2013 1. 6.3 19.8 9.7
B ycnosusax CIIL[ u B 3YK y 3YK 1;.226 299'326 2:-819
T, °C B - —
nucTBeHHMIIBI CyKadyeBa B MOJIJIEHb 2
Het Y A H, % 1843 | 3629 | 3543
C YBEJIMYEHHUEM TEMIIEpaTypbl BO3- CII i1 53 37
I _ ——oo— asrycr, 2013 1. - - -
yXa 1 YMCHBIICHUEM OTHOCUTEIIb 3VK 22 3.1 2.4
HOM BIQKHOCTH BO3/TyXa pacxo]l Bja- T, °C 16-18 22-21 20-16
T YBEIUYUBAETCS, JOCTUras Mak- H, % 68-58 52-54 60-65

CUMATBHOTO BOJHOTO JePUIUTA B
nHeBHOE Bpems ¢ 13—15 u.

B Beuepnue yacel ¢ 17-19 4 BoaHbIil Ae-
¢unut B 3YK y TUCTBEHHUIIBI CHI)KACTCS.

Kak moka3pIBaloT HAIIW HUCCIICHOBAHHS
(cM. Tabm. 1), B MTOHEe—aBIyCTe BOAHBIA nedu-
uT B yenosusx CIILL B pactenusix Ha 5—10%
MIPEBBIIIAJ IAHHBIN [TOKa3aTelb Y KOHTPOJIbHBIX
pactenuii. Hanbompimme pa3nudust BOJIHOTO Je-
¢unura y KoHTposbHBIX U pactenuid CIIL] oT-
MeueHbl B 2012 . B OJIy/ICHHBIE YaCHI.

B HOuHBIE Yackl, KOTJa TpaHCIIUpaus 1Mo-
YTH OTCYTCTBYET, CO3/IaBIIUICS BOIHBIA Ae(u-
AT KOMIIEHCUPYETCS MOCTYIUICHUEM BOJbI U3
MOYBBI Uepe3 KOPHU pacTeHUid. ITo HabIroma-
€TCA B CIydae HAJIMYHUS B TOYBE JOCTYITHOM JIJIst
pactenuit Biaru [9]. OqHako B UIOJE U aBIyCTE
2012 r. B ycnoBusx CIIL] B yrpeHHue yacsl BoA-
HBI 1eUIUT Yy TUCTBEHHUIIBI cOCTaBUI 14.6—
16.9%, a B 3YK— 9.8-10.1%. Bunumo, B ycio-
Busix CIIL] y u3y4yeHHBIX I€pEeBbEB B HOUHbBIC

4achl pacxo/l BOAbI HE IOKPBIBAETCS €€ MOCTYTI-
JIEHUEM, [TI0ATOMY CJIEIYIOIIUN J€Hb HAYMHACT-
Csl C HEKOTOPBIM BOJIHBIM JI€(DULIUTOM.

Bnaxxnocts noussl B ycioBusix CIILL B urone—
aBrycre B BepxHeM ciioe nousbl 0—20 cm cocTtas-
asieT 13—16%. IIpu ymeHbllIeHNN BIaKHOCTH T10-
YBBI BOJ[A CTAHOBUTCSI BCE MEHEE JIOCTYITHOM ISt
pacTeHMii, U COIPOTHUBIICHHUE €€ MEPEIBUKECHUIO
T10 HAITPABJIEHUIO K KOPHSIM MoBbImaercs [13].

Wrone u aBryct 2012 1. ObUTH 3aCyIITUBBI-
Mu. ToJpKO B KOHIIE aBTyCTa BBIMAIU HEOONb-
LI1E OCAJIKH.

B ycnosusx CIIL] 3aBucumMocTbs BOAHOTO Jie-
¢bunuTa pacTeHU OT BIAXKHOCTHU MOYBBI XOPO-
110 MPOCJIEKUBAETCS B UIOJIE U aBrycre. B me-
puon Habmonenuit B 2012 1. B TeueHue ce30Ha
BJIQXKHOCTh MOYBBI M3MEHHJIACH B Mpeaeax
8—9%. BliaxxHOCTh MOYBBI B UIOHE B CIIOE
0-10 cMm cocramsteT 24%, a K KOHITy CE30Ha IIOHU-
3unack B cioe 0—10 cm Ha 9% u coctaBuia 15%.
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rny6uHa, cm

MornouwauiMe KopHu

E KoHTpOAb

W 3arpsAsHeHue

Puc. HachbImeHHOCTh TOYBBI MOTIIOMIAIOIINMHI KOPHAMH JHCTBeHHUIBI CykaueBa (Larix Sukaczewii Dyl.) B ycmoBmsix
3arpsa3HeHust CTepIUTaMaKkCKOro IIPOMBIIIICHHOTO LIEHTPA U B 30HE YCJIIOBHOTO KOHTPOJIS

Jlnst oOBsICHEHHsI pa3IMuuidi B BOJTHOM pe-
YKUME IePEBBEB, TPONU3PACTAOIINX B PA3JIMYHBIX
YCIIOBUSIX, IPUBE/ICHA OLICHKA COCTOSIHMSI KOP-
HEBBIX CUCTEM JINCTBEHHUIBI B ycinoBuax CIIL]
u 3YK.

OCHOBHBIM UCTOYHUKOM CONPOTHUBIICHUS
TPAHCIIOPTY BOJBI SIBIIIETCA KOPEHb U Bce (hak-
TOPBI, YBEJIIMUMBAIOIINE ITOTEHIIMAT KOPHS, KO-
TOpPbIE€ BBI3bIBAIOT MU3MEHEHHWE MHTEHCUBHOCTU
Tpancnupaiuu [13]. YcranosiaeHo, 4To B ycio-
BUSIX MPOMBIIITIEHHOT 0 3arpsizHeHus CIIL] otme-
YAEeTCs CHUKEHUE KOPHEHACHIIIIEHHOCTH ITOYBBI
MOMIOLIAIOIIMMHU KOPHSMU JTUCTBEHHUIIBI CyKa-
4yeBa M0 CPABHEHHUIO C KOHTPOJIEM (pHC.).

Kak moxaszanu Hamu ucciienoBaHus (CM.
pHC.), B yCIOBUSAX IPOMBIIIIEHHOTO 3arps3HEHUS
CIILl oTme4aeTcst CHUKEHNE KOPHEHACHIIIIEHHO-
CTU MOYBBI MONIOUIAIOIIMMH KOPHSIMH B CJIO€
nouBbl 0-20 cMm moutu B 2—3 pasa Mo cpaBHe-
HUIO ¢ KOHTpoJieM. Ha pucyHke noka3aHo, 4To B
30HE YCJIOBHOI'O KOHTPOJISI BBIPAXKEHO IOBEPX-
HOCTHOE pacipoCTpaHEHHUE BCACBIBAIOIIUX KOP-
Hel. Pe3ynbrarel KONMM4eCTBEHHOTO y4eTa IOmIo-
MIAIONIMX KOpHEH JaucTBeHHUlbl CykadeBa 1o-
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Ka3aJid, YTO OCHOBHASI X Macca COCPeJ0TOUEHA
B BepxHeM ciioe mouBsl (0-30 cm).

CrnenoBaTtenbHO, OJTHOW U3 MPUYHUH yBEIH-
YeHHSI YTPEHHETO0, MOYACHHOTO W MOCIIEIONY-
JIEHHOTO BOJIHOTO Je(PUIIUTA Y JTUCTBEHHUIIBI
Cyxkauena B ycioBusix CIIL MoxkeT SIBISIThCS CHU-
’KEHHE KOPHEHACBIIIEHHOCTH MOYBBI MOIIOINIA-
IOLIUMH KOPHSIMHU.

B ycoBuSX MPOMBITIIIEHHOTO 3arpsI3HCHHS
BOJIHBIN JI€PUIINT MOXKET BBI3BATH U YXY/IICHHUE
OTHOCHUTEIBHOTO XU3HEHHOTO COCTOSHHUS
(OXC) nepeBbeB. /{151 nepeBbEB B OTHOCHTEIb-
HO XOPOIIIEM COCTOSIHUM YTPEHHUI BOIHBIN Jie-
¢bunut coctaBua 7-10%, a moayaeHHBIN
11-14.7%. I1pn uccnenoanuu OXKC Hacaxae-
HUs JTUCTBeHHUITBI CyKaueBa OIIEHUBAACh T'yC-
TOTa KPOHBI, HAIMYKME Ha CTBOJIE MEPTBHIX CY-
YheB, CTETNIEHb MOBPEKICHNS XBOU (XJI0PO3bI, He-
Kpo3bl). JKU3HEHHOE COCTOSIHUE HacaXJAeHUs
JIMCTBEHHULIBI B ycioBuax 3arpsisHeHust CIIL]
OILIEHEHO KaK «ocaabiaeHHoey, a B 3YK kak «310-
poBoe» (Tadm. 2).

Cpennue 3HaueHHsI YTPEHHETO, MTOTyIeHHO-
r'0 U BEYEPHETO BOJHOTO Je(UIIUTa Y JTUCTBEH-
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TaOnuma 2
OmHocumenbHoe JHCUHEHHOEe COCMOosHUe HacaxicoeHull rucmeennuybl Cykavesa
6 canumapno-3awumuou 3one CIIL] u 6 30ne ycio8no2co KoHmpos
CoOTHOIIEHHS JKusuennoe
Cpennue
JIEPEBBEB B COCTOSIHHE
MOKa3aTean N
HacaxXaeHusx, % JIPEBOCTOSL
(0} (0]
Mecromnonoxenue / } - = = | o E E =
Tox mocagku Haca)XIeHUI = g | 2 £ ° g o 3,
m e} =
o = = <) (5] n O 5 (y o
= o [} Q. = = B <} (1} b
Q = 2 ] © = 9 [5) =
31 < 3 ¢ s o S <
/M = m ) 5 5 &
=S¢
o o
CIILI, 1963 r. 30 |20 | 26 | 3 25 2 71.0 | ocnabaeHHOE
3VK, 1963 r. 30|24 |28 |22 6 1 1 88.8 3JI0pOBOE

Huubl B yenoBusax CIIL uamenunucey B nipese-
nax 5-10%, no cpasuenuto ¢ 3YK. Ilomyuen-
HbIE HAMU Pe3yJbTaThl COIIACYIOTCA C IaHHBIMU
T.A. Cazononoii u 1p. (2007) [14]. CneactBuem
YBEJIMYEHUS 3HAYSHU I BOJHOTO JeHUIINITA Y pe-
BECHBIX PACTEHUU B YCIOBUSX MPOMBIIIJIEHHO-
IO 3arpsI3HEHUS SBJISIETCS YXY/ALLIEHUE )KU3HEHHO-
r'0 COCTOSIHUS JIepeBa.

B Tedenue AByX J€T HAMU IPOBOIMIIUCH UC-
CJIEIOBaHMs Pa3IUYHbIX MOKa3aTenei BOAHOIO
neduiuta nucTBeHHUIBI CyKaueBa B YCIOBHIX
sarpsasnenus CII u 3YK. Heckonbko nnas kap-
THHA HA0III0AaeTCs B 3HAYCHHSIX BOAHOTO Je(u-
1MTa JIpeBecHbIX pacTenuit B 2013 . B ycioBu-
sx CIIL u B 3YK. 3a neTHue mecsipl cpeHue
JaHHbIE, Mpe/IcTaBlIeHHbIe B Tab. 1, moka3bl-
BAalOT, YTO PACTEHUS B YCIOBUSIX MPOMBIIICH-
Horo 3arpsizHenust CIIL u B 3YK B 2013 1. nc-
MBITHIBAIOT 3HAYUTEJILHO MEHBIIUN BOJIHBIN Jie-
¢unmt no cpaueruto ¢ 2012 . B 2013 1. uronb
OBLT 3aCyIIJTMBBIM, a KOHEII HIOJISI M BECh aBI'yCT
ObUTH JI0BOJIBHO BIIaXXKHBIMU. B mepuon Beima-
JICHHsI OCAJIKOB B MIOJIE U aBI'yCTE€ OTHOCUTEb-
Has BJIAXKHOCTb BO3/yXa B IMOJYIECHHbBIE Yachl
noBebIaercs 10 68%, a remneparypa nagaet 10
16-22°C.

YTpeHHUN U BeUEepPHUI BOJHBIN ASPUIUT
XBOU nucTBeHHUIbI CyKkaueBa CpaBHUTEIIHHO
HU3KHe (cM. Tabm. 1). MakcumabHbIe 3HAYEHUS
otrMeuarorcs B utosie (19%) B mosryeHHbIE Yachl.
Bonnstit nedurut B yenosusix CIIL] y mucTBen-
HUIIBI B UIOHE, UIOJIE B IMONYJACHHBIE Yachl HA
6—8% Bri1Ie, ueM B 3YK. B aBrycre B ycinoBusax
CIIL u B 3YK BoaHBIN neUIAT Y TUCTBEHHU-
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Ikl HAMHOT'O HUX€E, YeM B UioHe U utoine. [Ipu-
YUHOW YMEHBIIEHUS BOIHOTO NeduIluTa aepe-
BbEB B aBr'ycTe ObUIM U3MEHEHUS MOTOAHBIX yC-
JIOBUM B THEBHOE BpPEMSI.

Tax, BaxkHast Toro/ia B TCYeHUE aBrycTa He
MpUBENa K 3HAYUTETBHBIM KOJICOAHUSIM BOITHOTO
neduimta nepeBbeB. CleayeT OTMETUTh, YTO BO
BIIQ)KHBIE aBT'YCTOBCKUE JIHU, XapaKTePU3YIOIIH-
ecst HeOOJIBIITUM BOJTHBIM JC(HUITUTOM U €T0 Cia-
OBIMU KOJICOAHMSIMH, BEJTUYMHA BOIHOTO Jedu-
LMTa MAJI0 3aBHCEJIa OT KaTETOPUHU COCTOSTHUS
nepesa. Kak npasuiio, B ycioBusax CIIL BogHbIit
NeUIUT y JAepeBbeB JMCTBeHHUIIB CyKkaueBa
pacter ot 1.8 10 2.2%, 1o cpaBHenuto ¢ 3YK.

W3 npoBeeHHBIX UCCIIEIOBAHUN CIIEAYET,
YTO B MOAABJISAIONIEM OOJIBITMHCTBE CITy4aeB Be-
JUYHMHA BOJIHOTO JIe(hUIInTa IO pAIY JIET B yCIIO-
Busix 3arpssHeHus CIIL va 8—10% npesbimana
JAHHBIN [10KA3aTeJIb Y KOHTPOJIBHBIX PACTEHUM.
Cpennue naHHble JeTHUX MecsiueB 3a 2012—
2013 rr., mpeacTaBIeHHbIE B TAOIUIIAX, TOKA3bI-
BAalOT, 4YTO JUCTBeHHMIIA CyKayeBa B yCIIOBUSX
CIIL] ucbITEIBAaCT 3HAYUTEILHO OOJIBIIIHI BOJI-
HbIi gepunut, yeM B 3YK.

3HaueHHe BOAHOTO Ae(UIIUTa XBOU JIU-
ctBeHHMIIBI CykadeBa B ycnosusx CIIL B cpen-
HeM 3a nepuoj ucciaenaosanuii B 2012 . mpeBbI-
11aeT 3Ha4eHue BOJHOTO JeuIuTa B YCIOBHIX
3VYK B 1.5-2 paza, a B MIOHE M Hayajie UIOJA
2013 . —na 1.6-2.1%, a B KOHIIE UIOJIS U B aBIy-
cte — B 1.7 pas.

Takum oOpazoM, cleyeT OTMETHTh, YTO
NPUYMHON H3MEHEHU I BOHOTO JAe(pHUIINTa XBOH
nucTBeHHUIBI CykadeBa SIBISIOTCS U3MEHEHUs
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MOTO/IHBIX YCIIOBUM B THEBHOE Bpems. Tak, cy-
xast )kapkas noroza B 2012 ., BeIcOKas TeMIiepa-
Typa BO3yXa I MUHMMaJIbHOE KOJINYECTBO 0CAI-
KOB c(hopMHUpOBaIN 3HAYUTEIHHBIN BOTHBIN Jie-
¢unut. B ycnosusix CIIL] yBennuenne BOTHOTO
neduIUTa IPEBECHBIX PACTEHUH TAaK)KEe 3aBUCHUT
OT BII@XHOCTH 1MOYBHI. [Tog00HEIH 3 dekT mpo-
SBJIAETCS TAKXKE U IPU YMEHBIICHHUE JOJH I10-
IJIOLIAKOIIMX KOpHEH aucTBeHHUIIbI CyKaueBa B
ycnoBusax Ha rryoune 0-30 cm.

COBOKYIIHBIN aHAJIU3 XapAKTEPUCTUK BOJI-
HOI'O pEKHMMa, COCTOSIHUSI KOPHEBBIX CHUCTEM U
OTHOCHUTEJIBHOT'0 )KM3HEHHOT'0 COCTOSIHUS Jepe-
BbEB JUCTBEHHUIIBI CyKaueBa FOBOPUT O B3a-
UMHOH OOYCJIOBIIEHHOCTH 3THX HapameTpoB,
YTO B I1eJIOM 00€CIeYrBaeT yCIeuIHOe MPOou3-
pacTtaHue JEepeBbEB B YCIOBUSAX 3arpsi3HEHUS
OKpYKaroIIen Cpebl.
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WATER DEFICIENCY IN LARCH (Larix Sukaczewii Dyl.)
UNDER INDUSTRIAL POLLUTION

© R.Kh. Giniatullin

Institute of Biology, Ufa Scientific Centre, RAS,
69, prospekt Oktyabrya, 450054, Ufa, Republic of Bashkortostan, Russia

The article presents materials on larch (Larix Sukaczewii Dyl.) water deficiency under polymetallic pollution
in the Sterlitamak industrial centre. The purpose of this work is to determine the water content in larch needles in
morning and afternoon hours, to assess relative vital condition of woody plants under pollution of the Sterlitamak
industrial centre and within the control zone and to investigate root systems of woody plants. The subjects of
investigation were larch stands located at different distances from industrial enterprises of Sterlitamak. As a result,
it was revealed that under conditions of the Sterlitamak industrial centre and within the control zone larch trees
showed higher water consumption at noon as air temperature increases and relative humidity reduces, with water
deficiency reaching its maximum between 13 p.m. and 15 p.m. Our research demonstrates that in June, July and
August water deficiency in the trees under conditions of the Sterlitamak industrial centre exceeded this indicator in
the control trees by 5 to 10 percent. Vital conditions of the larch stands near the Sterlitamak industrial centre is
assessed as «weakened» and those within the control zone as «healthy». The reason for the increase in water
deficiency values observed in the larches under industrial pollution is the deterioration of their growing conditions.
Based on the results of our investigation, it was established that a marked shift in water deficiency values can be
seen under pollution of the Sterlitamak industrial centre associated with deterioration of growing conditions and a
decrease in the share of absorbing roots of Larix Szukaczewii Dyl.

Key words: larch, water deficiency, growing condition category, absorbing roots, Sterlitamak industrial
centre.
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BMNOJIOT YA, BUOXMMUA U TEHETUKA
VIAK 581.522.4:582.772.2:574.3

IJIOTHOCTH U PASMEPBI HHTPOJIYKIIMOHHBIX MOMYJISAIANA KJIEHOB

© H.A. Ps3anoBa, B.Il. [lyrenuxun

B Boranudeckom cany r. Yol (bamkupckoe Ilpenypasbe) MacCOBBIM U CPETHUM YPOBHEM BO30OHOBIICHUS
XapaKkTepu3yrTCcs CIeayolue HHTPOAYIUPOBAHHbIE BUIbI KileHa: Acer negundo L., A. campestre L.u A. tataricum L.,
a TaKke MECTHBII A. platanoides L. CamoceB 1 TIOAPOCT CEBEPOAMEPUKAHCKOTO A. negundo BcTpeyaeTcs Ha Beel
TEPPUTOPUH OOTAHUIECKOTO caia (pa3mMep MOMyJISIIMOHHOTO TIois He MeHee 18.3 ra). UnciieHHOCTh MHTPOTYKITHOH-
HOW TIOTYJISIIIMY Ha JIECOMOKPHITOH TIIOMIA N (B JICHIPAPUK OOTAaHHYECKOTO Cajia) COCTaBisieT 14.2 ThIC. IIT. HA Ta.
[TroTHOCTH MOMYJIAIINY TIPH TIepecyeTe Ha OOIITYIO INIONTAIbh O0TAaHNUECKOTO Cafa, OTPAKAIOIIAs IIOTCHIIHABHYTO YHC-
JIEHHOCTb CaMOCeBa 1 TIOIPOCTa B TOPOACKUX MAPKOBBIX U JIECOMAapKOBBIX 30HaX, cocTapisteT 1.1 Thic. T. Ha ra. Bug
HMEET SIPKO BBIPAKEHHBIM KOHTArMO3HBIH (TpyNIoBoii) TUII pa3mereHus ocodeil. EBponeilickuii A. campestre Gop-
MHUPYET UHTPOAYKIMOHHYIO MOMYJIALNI0 Hebonbioro pasmepa (0.32 ra, MakcuMasibHas AJIMHA TOMYJISALHOHHOTO
mofist 90 M, mupuHa — 58 M) ¢ OTHOCHTEBHO HEBBICOKOW TIOTHOCTBIO HaceseHus (2.9 Thic. IIT. Ha ra; B Hanbomee
TJIOTHOM YaCTH MOIYJISIIIMH — BOJTU3W MAaTOUYHUKOB — 14.1 ThIC. IIT. HA Ta). KOHTAarno3upIi THI pa3MeNieHns 0co0ei
BEIpaKCH MeHbIe, 4eM y A. negundo. CKOIICHNSI caMOCeBa M TONPOCTa MPUYPOUCHBI K MUKPOYJIaCTKaM TOJ
TIOJIOTOM JIeCa C JTYYIIUMH YCIOBUSIMH OCBELICHHUS U yBIaKHEHHs . IHTPOAYKIMOHHAS TOMYJIALUS BOCTOUHO-EBPO-
neickoro A. tataricum uMeeT HECKOIBKO OOJIbIINE pa3Mephl, ueM y A. campestre (1.74 ra, MakcuManbHasi JIJIMHA
HOMYISIUOHHOrO mojst 324 M, mupuHa — 119 M). [I10THOCTS NOMySIIMK MEHBIIIE U COCTABNIAET 1.7 ThIC. IUT. HA Ta.
Pactenust B0O300HOBICHNUS B ITOIYJISIIAH Pa3MeEIIeHBI CITydaifHo. He3HaunTenbHbIe pa3Mephl M HEBBICOKAsT YHUCIICH-
HOCTB MOMYJISIIN A. campestre u A. tataricum CBUIETEIBCTBYIOT 00 OTCYTCTBHHU OITACHOCTH 00pa30BaHMS HHTPO-
ITYKIIMOHHBIX MO/ HHBa3UBHOTO TUIA B yciIoBUsIX bamkupcekoro [Ipenypanss. Takim 06pa3om, HHTPOIYK-
LIMOHHBIE TOMYJISIIIMK TPeX BUAOB KJIEHA B pailoHe MCCIIeJOBAaHUH Pa3InyaroTcs 0 CBOSH IIIOMAA1, INIOTHOCTH U
XapakTepy pa3MeleHus ocoOeil.

KimtoueBslie ci1oBa: KileH, MHTPOAYKLMOHHAS TOMYIALNUS, TONyJIsuoHHoe noje, bamkupckoe [Ipenypasbe.

Bo MHOTHX MHTPOIYKIIMOHHBIX ITyHKTax
cpenu HanboJiee aKTUBHO BO30OHOBJISIONINUXCS
CaMOCEBOM KJICHOB (GUTYpUpYIOT A. negundo L.,
A. platanoides L., A. ginnala Maxim.,
A. campestre L. u A. tataricum L., 94TO cBUJIE-
TEJILCTBYET O BO3MOXKHOCTH (DOPMUPOBAHUS ITH-
MU BUJIaMU UHTPOAYKIIUOHHBIX TIOMYJISIUH [110:
1-3]. Y3 mepevnciieHHBIX BUIOB B Y PUMCKOM
0OTaHMYECKOM CaJTy MACCOBBIM M CPEIHUM YPOB-
HEM BO300HOBIECHUS XapaKTepU3YIOTCA
A. negundo, A. campestre u A. tataricum, a Tak-
XKe MecTHBIN 4. platanoides [2, 3].

BaxHpIMH MTOKa3aTeNIMU HHTPOIAYKIIMOH-
HBIX (M UHBIX ) TIOMYJISIIAN SBIISTFOTCS pa3Mep 1o-

MYJSUAOHHOTO TOJS, INIOTHOCTh MONYJISLNUNA U
XapakTep NPOCTPaHCTBEHHOI'O pa3MELIEHNUS 0CO-
oOeii [4, 5]. B HacToseit pabote Hamu ObLIa TIO-
CTaBJICHA 3a/laya OLICHUTH YKa3aHHBIE MOIYIIs-
LMOHHBIE XapaKTEPUCTUKH TPEX UHTPOILYLIUPO-
BaHHBIX BUJIOB KJIEHa Ha TeppUTOpUHU Y hum-
CKOTO OOTaHMYECKOTo cajia, TePPUTOPHAIBHO
PacCIIOJIOKEHHOI0 B LIEHTpaabHON yactu bami-
kupckoro [Ipexypanbs.

[TonynaunoHHOE 10JIe BUAOB ONPEAEIISIIN
KaK IJIOIIab MHOTOYTOJIbHUKA, BEIYEPUYEHHOIO
1o HamboJee ynaJeHHbIM OT MaTOYHBIX IK3EM-
IUISIPOB PACTEHUSIM BO30OHOBJICHHSI, TUIOTHOCTh
HOMYJISLUY — KaK YUCJIO PaCTEHUI Ha €UHUILY

PA3AHOBA Hanexna AnekcanapoBHa — K.0.H., boTanndecknii cam-wHCTUTYT Y (PUMCKOTO HAy9IHOTO TICHT-
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Tabauma

Xapaxkmepucmuky UHMpPOOYKYUOHHBIX NORYIAYUL mpex 81008 KieHa 6 Ypumckom bomanuueckom cady

Pazmep
[TnotHOCTE B mepecuere Ha pasmep | Koaddunnenr
Bun TOIYJISIIMOHHOTO ook
TIOIYJISIIMOHHOTO OIS JIICTIEPCHA
1107151, 2d
14156 mr./ra, wim 1.42 mr./kB. M
* gl
A. negundo 18.36 1142 wrr./ra, wum 0.11 mr./ kB. M** 184>1
A. campestre 0.32 2851 wrt./ra, uau 0.28 wr./KB. M 8.7>1
A. tataricum 1.74 1725 wrr./ra, wim 0.17 mrT./xB. M 23=1

Hpumeuanus. *18.36ra—mromans 60TaHIYECKOTO ca/la, 32 KOTOPYIO YCIOBHO MIPHUHATA TUIOIIAIb HHTPOLYKITH-
OHHOW NOMyIANHH (TIOMYIAIHOHHOTO NoJs) A. negundo, IPUHUMAS €€ 33 «IECOTMOKPHITYIO»; ** MIOTHOCTP MOMys-
I[MHY B ITepecyeTe Ha TUIOMIaah O0TAHWYECKOTO cajia peallbHOM HHPpacTPyKTYphl; *** xapakTep pa3MenieHus pacre-
HUW BO300OHOBIEHHUS B MOMYJISAIIMOHHOM TIOJI€ WHTPOXYKIMOHHBIX MOMYIANHA: kKod(pdunneHTs! aucrnepcuu 18.4
(F-xpurepnii=75.6>F _ =1.1)u8.7(F=193>F _ =2.34) 10cTOBEpHO OTNMYAIOTCS OT 1; KO3DOUIHMEHT IUCTIEPCHH
2.3 (F=249<F __ =2.74) cratuctudecku He oTanyaeTcs ot 1 [9].

TUTOIIAIH, XapaKTep pa3MelIeHHUs PACTEHU o11e-
HUBAJIM TIOCPEICTBOM KOodhdHIHEHTa qUCTIEp-
cuM (OTHOIICHHE JUCTIEPCUU K CPEIHEMY KOJIH-
yecTBy cesHIeB) [4—7]. st onmpenenenus mioT-
HOCTH TIOMYJISIIIA Ha TEPPUTOPHUH JIEHAPAPHUS,
I[JIE COCPE0TOYEHO OCHOBHOE KOJTMUYECTBO CaMO-
ceBa W IMMOJPOCTa, 3aKJIaIbIBAJIN MPOOHBIE TIO-
IIAJIKA Pa3MePOM 2X2 M U TPAHCEKTHI (4 TpaHCEK-
ThI 1X47-53 M, 1 TpancekTa — 1X260 ™M) [2, 3, 8];
3a TeppUTOpUEH AeHIpapus MPOBOIAMIIN CILUIONI-
HOM mepedeT pacteHui [1].

[TockonbKy camoceB U IOAPOCT A. negundo
BCTPEUAETCS HA BCEW TEPPUTOPUHU OOTaHHUYE-
CKOTO caJia, pa3Mep MOMYISIIHOHHOTO TOJIS yC-
JIOBHO COOTHECJIU ¢ 00111€ei IUI0NaaAb6r0 O0TaHU-
yeckoro canaa, paBHou 18.36 ra (Tabix.).
A. campestre 10 cpaBHEHHUIO ¢ A. negundo nme-
€T OTPAaHHYCHHOE MOMYJISIUOHHOE MMOJe (CM.
TabJ1.): pa3Mep ero mo KpahHUM IK3EMIUIIpaM
coctasiseT 0.32 ra npu MakCUMaJbHOU JJINHE
MHOroyrojpHuka B 90 M u mupuHe B 58 M.
VY A. tataricum miomaap NOMyJISIIIAOHHOTO OIS
coctaBmia 1.74 ra, MakcuManbHas JJIMHA U IIT1-
pHHA €ro COOTBETCTBEHHO — 324 1 119 m.

[TnotHOCTH OCOOEH 4. negundo B mepecye-
T€ Ha BCE MOMYJISIIMOHHOE MOJIe, CYUTAS €T <JIe-
COTIOKPBITON TUIOMIA/IbI0» (COMOCTAaBUMOM IO
JIECOPACTUTEIbHBIM YCIOBHSM C JCHIpapueM),
cocrasmia 14.2 Teic. IIT. Ha Ta, UK 1.42 mT. Ha
KB. M (cM. Ta6:1.). To ecTh ypoBeHb BO30OOHOBIIE-
HUS BUJA, OTIPECIICHHBIA HAMU B JICHAPAPHUH U
AKCTPAINOJIUPOBAHHBIN Ha BCE MOMYJISIIMOHHOE
ToJie, MPECTaBIsIeT COO0M BO3MOXKHYIO (TIpH-
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YeM HE CaMyI0 BBICOKYIO) TYCTOTY CaMOCEBa U
MOJPOCTA HA JIECHBIX TEPPUTOPUSX (B MEPBYIO
ouepellb B MPUTOPOJHBIX JECHBIX HACAKICHH-
sx). Ecnum sxe mepecunTtath oO1iee 9nucio pacTe-
HUW BO30OHOBIGHHS Ha TUIOMIAIh OOTaHHWYE-
CKOTO cajia C peallbHOW HHPPACTPYKTypOil (Ha-
JUYUE TOPOKEK, OTKPHITHIX MPOCTPAHCTB, 3aCT-
POEHHOM YacTH), TO TUNIOTHOCTh MOMYJISALIUN CO-
craBuT 1.1 ThICc. T. HaTa, Man 0.11 mWT. HA KB. M
(cm. Tabu1.). DTa BeNMurnHA MPUOIH3UTEIHHO Xa-
pakTepu3yeT MOTEHIMAIbHYIO YUCIEHHOCTh Ca-
MOCEBA U MOJIPOCTA B TOPOJICKUX YCIIOBUSIX B Iap-
KOBBIX M JIECOITAPKOBBIX 30HaX, COMOCTABUMBIX
o UH(pPaCTPYKType ¢ TeppUTOpHEH OoTaHNYE-
CKOTO cajia.

CnocobHOCTh 4. negundo K akTUBHOMY U
HEKOHTPOJIUPYEMOMY PACCEIICHUIO OTMEYaIoT
Oonbiroe xKonmuecTBo aBTopoB [10—-16]. Panee
Juist reppuropun bamkupckoro Ilpenypanss u
3aypalibsi IPUBOAWIUCH ITOKA3ATEIIN YUCICHHO-
CTH camoceBa A. negundo TOJI TOJIOTOM HCKYC-
CTBEHHBIX HACaXJIEHUM (JI€comoioc, JIECHBIX
KYJIBTYp) ¥ Ha OTKPBHITBIX MecTax (4—101 mT. Ha
KB. M) [17-19], koTOpBIE 3HAUUTETHHO TPEBHI-
IAI0T YCTAHOBJICHHBIE HAMU 3HAUYEHUS IS yC-
7oBUH Y BI. DTO TUIIHUNA pa3 MOATBEPKIACT
BBICOKYIO MHBa3MBHOCTb JIAHHOTO BUa, KOTOpast
BJIECHBIX arpoyian/adrax MO>KeT JOCTUraTh eIie
OOJIBITIEH CTETICHH TI0 CPABHEHUIO C YPOAHU3HU-
POBAaHHOM CPEHON.

Crneaymomuii BHI-UHTPOIYIEHT
A. campestre — uMeeT TUIOTHOCTD MOIYJISALNH (C
nobaprnenreM 155 mIT. Ha ra 3a MpeneaamMu JICH-
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Jpapusi) B IepecyeTe Ha IUI0IIA b MOMYIISIHOH-
HOTO 110J1s1 — 2.9 ThIC. IIT. Ha ra, uiu 0.28 mT. Ha
KB. M (cM. Tab:.). Mtak, ecnu B Hanboiee mioT-
HOM YacTu momyasuuu (BOJU3H MaTOUYHUKOB)
JaHHBIM BUJ MOXET JOCTUIraTh T'yCTOTHI
14.1 ThIC. IIT. HA T, TO C yY€TOM HanboJee qab-
HETO0 paclpOoCTPaHECHUSI CEMSH (CEsTHIIEB) IJI0T-
HOCTb MOMYJIALIUN PE3KO CHUXKAETCS.

VY A. tataricum TIOTHOCTB NOMYJISALMH (IIPU
OIpe/IeTICHNH TIIOTHOCTH JONOJTHUTEIBHO K TEp-
PUTOPUU JEHIpapusi yYTeHbI 29 MT. pacTeHHI
Hara) paBHsieTcs 1.7 Teic.mT. Hara, wim 0.17 mr.
Ha KB. M (cM. Tabi1.). Takum o6pa3om, o cpas-
HEHUIO C A. campestre UHTPOAYKIIMOHHBIE T10-
MyJSIUUK A. tataricum MOTYT UMETh HECKOJIBKO
OonbIye pa3Mepsl (CM. BBINIE), OJHAKO TUIOT-
HOCTb UX MEHBIIIE.

Pa3menienue ocobeli B MHTPOIYKIIMOHHOMN
MOMYJISLIMY UHBA3UBHOTO A. negundo XapaxTe-
pu3yercs Kak rpynmnoBoe (KOHTarmo3Hoe) (cMm.
Ta0J1.): BEICOKUH KOA(PPHUIMEHT AUCTIEPCUH TI0-
Ka3bIBaeT, YTO JIAHHBIN THUIT pa3MELIeHHs BbIpa-
JKE€H OYEHb SIPKO. AHAJIOTUYHBIN XapaKTep pac-
MOJOXKEHUSI 0co0eil BBISIBIEH TaKXke Y
A. platanoides xax B neHapapuu, TaK U Ha y4acT-
Ke KJIeHOBHHMKa [1].

Y A. campestre Tan pasMenieHust 0coOei
TaK)Ke KOHTaruO3HbIH, HO BBIPAYKEH OH MEHBIIIE,
yeM y A. negundo. CrnienoBatenbHo, A. campestre
B ycnoBusix barkupckoro [penypaibs cnocooen
(dbopMHpOBaTH UHTPOAYKIIMOHHBIE MOMYJISIUN
HEeOOJIBIIOT0 pa3Mepa ¢ OTHOCUTEIHHO HEBBICO-
KO TJIOTHOCTBIO MOIYJISIIIMOHHOTO HACEJIeHUS,
puYeM 0coOU B OMYIALUAX 00pasyIoT (TakxKe
Kak y A. negundo, cM. BbIIIE) CKOIIJICHUS TOTO
WJIA UHOTO pa3Mepa. ITH CKOIUICHHS MOTYT ObITh,
HanpuMep, NPUYPOUEHb K MUKPOYUYACTKaM MO/
TIOJIOTOM Jieca C JYYIIUMHU yCIOBUSIMH OCBeEIIle-
HUA («OKHAM») U YBJIAXKHEHHUS, KaK 3TO OTMeYa-
€TCsl, B YaCTHOCTH, B €CTECTBEHHBIX HaCaX7e-
Husix A. platanoides [20]. Y A. tataricum pa3me-
IIEHHE CaMOCEBA, B OTJIMYHE OT JABYX MPEIbITY-
IIMX BUJOB, CIy4yaifHOE, YTO, OUYEBUHO, OOBsIC-
HSIETCSI MAJIOW TYCTOTOM 0COOCH.

Taxum obpazom, kieHbl A. negundo,
A. campestre u A. tataricum HOpPMUPYIOT UH-
TPONYKIIMOHHBIE MOMYJISIIIUN, PA3TUYAIOLTHECS
CBOEH IJIOIIAAbI0, INIOTHOCTHIO U XapaKTEpPOM
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pasMereHus ocooeit. Pazmepsl momyasinoHHO-
O TMOJISl U TUIOTHOCTH MOMYJISIIIUK JIBYX TOCIIe-
JHUX BUJIOB HAMHOTO YCTYIAalOT IEPBOMY.
A. negundo n A. campestre 0oOpa3yIoT MOIYJIs-
I C KOHTaruo3HBIM pa3MeIleHHeM 0co0ei,
A. tataricum — co cny4daiiHbiM. He3HauuTenbHbIe
pa3Mepbl M HEBBICOKAs YUCIIEHHOCTD MOMYJISIUI
A. campestre n A. tataricum CBUIETEIBCTBYIOT
O TOM, YTO ATU BUJBI KJIEHA HE MPEICTaBISIOT
OIAaCHOCTH B IJIaHE 00Pa30BaHUs HHTPOIYKIIHU-
OHHBIX MOMYJIALUNA WHBA3UBHOIO THUIIA B yCIIO-
Busx I. Y ¢u1 (bamkupckoe [penypanbe).
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-
DENSITY AND SIZES OF MAPLE INTRODUCED POPULATIONS

© N.A. Ryazanova, V.P. Putenikhin

Botanical Garden-Institute, Ufa Scientific Centre, RAS,
195, korp. 3, ulitsa Mendeleeva, 450080, Ufa, Republic of Bashkortostan, Russia

In the Ufa Botanical Garden (Bashkir Cis-Urals), the following introduced maple species are characterized by
mass and medium level of regeneration by seeds. These are Acer negundo L., A. campestre L., A. tataricum L. and
A. platanoides. Self-seeding plants and regrowth of North-American A. negundo take place all over the territory of
the Botanical Garden (the population area is no less than 18.3 ha). The introduced population in the forest-covered
area (Arboretum of the Botanical Garden) consists of 14.200 trees per ha. On recalculating for the total area of the
Botanical Garden, the population density reflecting the potential quantity of self-seeding plants and regrowth in the
urban parks and forests consists of 1.100 trees per ha. The species has a clearly defined contagious (group) type
of its spatial distribution. European A. campestre forms a small-size introduced population (0.32 ha, maximum
length of the population area is 90 m and width is 58 m) with relatively low density (2.900 trees per ha, and 14.100
trees per ha in the densest part of the population near mother plantations). The contagious type of their distribution
is expressed somewhat less than in 4. negundo. Accumulations of the self-seeding plants and regrowth are confined
to very small plots under the forest cover with better lighting and moisture conditions. The introduced population
of East-European A. tataricum is larger in size as compared to A. campestre (1.74 ha, maximum length of the
population area is 324 m and width is 119 m). The population density is lower and consists of 1.700 trees per ha.
New plants have a random distribution within the population area. Modest sizes and low distribution of 4. campestre
and A. tataricum give evidence to the absence of danger concerning the formation of their invasive populations
under conditions of the Bashkir Cis-Urals. Thus, the introduced populations of three maple species in the region
under investigation differ from each other by their area, density and type of distribution.

Key words: maple, introduced population, population area, Bashkir Cis-Urals.
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VIIK 631.527

YCIIEXU OTEYECTBEHHbBIX CEJEKIIUMOHEPOB-IIMOHOBO/10B
© JI.H. MuponoBa, A.A. PeyT

Ocaelaercst Kpatkasi ICTOpHs MOSIBJICHUS U KyJIBTUBUPOBaHMUS MMOHOB B Poccuu 1 cTpanax OnuskHero 3apyoe-
xbs (YkpauHa, JIutea, Kupruszus, Kazaxcran u 11p.), paccka3plBaeTcs O CII0KHOM ITyTH Pa3BUTHSI HHTPOLYKLIMOHHBIX
1 CEJICKITHOHHBIX NCCIICAOBAHIM, COOOIIACTCS O BEAYIINX YICHBIX U CIICIINATIICTAX, PUBO/IATCS BaKHEHIIINE TOCTH-
YKEHUS OT€UECTBEHHBIX CEJIEKLIMOHEPOB-IIMOHOBOJOB. ONUCHIBAIOTCS OCHOBHBIE 3Tallbl, HAIIPABJIEHHS, METO/IbI U pe-
3YJIBTATHI CEEKIIMOHHON paboThl yueHbIX botannueckoro cana borannaeckoro nacTnTyTa MM. B.J1. Komaposa (CaHKT-
[etepOypr), borannueckoro caga MOCKOBCKOrO rocyJapCTBEHHOTO YHHBEPCUTETA, [ 1aBHOrO OOTaHMUYECKOTo caja
um. H.B. Hurmmna PAH (Mocksa), THY HUU canoBoncta Cubupu um. ML A. JIucasenko (bapnayin), HoBocuOupckoit
30HaBbHOM cTanumu canosoacTea PACXH, borannueckoro caga-uncrutyta JansHeBoctouHoro otaenenus PAH (Bina-
JMBOCTOK) W 1iBeToBogoB-mroouTenei (C. /1. Kymonsn, T.U. ®omuna, A.I. Mapkos, H.M. Bunorpanos, A.K. Kosnra-
xoB, H.JI. Epoxun, M.U. AkumoB, A.A. Ckakomy0, B.M. JlyOpoB) nipu cO3aHUU HOBBIX (POPM JPEBOBUIHBIX H
TPaBSHUCTHIX MTHOHOB. J{afoTCs KpaTKWe NTOTH CENCKIIMOHHOM pabOoTHI, IEPEUNCIIIIOTCS CaMble TTOIYISIPHBIC COpTa.
Haubonee noapoOHo npencrapieHa padora ypUMCKUX CelleKIMOHepOoB 3a nocieauue 60 jietr. OnuchBaeTcst HICTOPHS
co3nanus GpoHa THOPUIHBIX CESHIEB ITMOHA, UCTIOIb3yEeMbIE CIIEIMAIIMCTaMH METO/IbI CBOOOTHOTO OTIBIJICHHUS U UC-
KyCCTBEHHOW THOpuaAn3aluy (MEKBHUIOBON U MEKCOPTOBOH ), & TAKXKE MCXOIHBIE POAUTEIbCKHE (OPMBL. AHATIM3HUPY-
eTCsl BKJIJ BEIYIIUX CENICKIIMOHEepoB boTannueckoro caga-uHCTUTYTa Y GUMCKOTO HaydyHOTO TIeHTpa Poccuiickoi
aKaJieMHX HayK B M3y4UCHIE TIPOIIECCOB HACIICOBAHIS X03IHCTBCHHO-IICHHBIX PH3HAKOB ITHOHA, paciimpenne Gonma
THOPHIHBIX CESHIICB M CO3/IaHNE HOBBIX BEICOKOIEKOPATHBHBIX COPTOB C PA3HBIMH CPOKAMH IIBETCHUS, YCTOWINBBIX K
HeOIaronpUsTHBIM MOTOTHBIM YCIOBHSIM, OOJE3HAM U BpeUTENsIM. B KOHIE CTaThbu MPUBOIATCS XapaKTEPUCTHKH
HEKOTOPBIX COPTOB MMOHA TMOPUIHOTO 0 BBICOTE, TUAMETPY U OOIMCTBEHHOCTHU KYCTa; OKpacke, popmMe, AuaMeTpy,
apoMary M yCTOMYMBOCTH K BBITOPAHHMIO LIBETKA; CPOKAM U MPOJOIDKUTEIILHOCTH IIBETEHHST; 3MMOCTOMKOCTH, 3aCyX0-
YCTOMUYMBOCTH U 5KapOBBIHOCIUBOCTH. J{al0TCsl pEKOMEHIALMH 110 UX UCIIO0JIb30BAHUIO B 3€JIEHOM CTPOUTEJILCTBE IO-
POZIOB M IpyTHX HACEIICHHBIX MyHKTOB Pecryonuku bamkoprocran u Poccuiickoit deneparmyn.

KitroueBrie croBa: MioH THOpUAHBIH, CBOOOIHOE OTBIIICHIE, HCKYCCTBEHHAS THOPHIM3AIINS, UCTOPHSI CENICKITHH.

B Poccun nmnoH Bcerna nojib30Baics HEU3-
MEHHOH IOMYJISIPHOCTBIO, U CeHYac Ha TEeppHU-
topun P® BeipamuBatotcs 6onee 1000 copTos.
W3BecTHO, 4TO 10 cepearHbl MPOLUIOrO BEKa
CelIeKIIMOHHas paboTa ¢ mMoHaMu B Poccun He
npoBoauiack. Hauanack oHa TOJIBKO B IIOCJIEBO-
€HHOE BPeMsl, KOT/Ia OCYILECTBUIICS COOp KOJIIEK-
U TydIImx 3apyoexHbIX copToB [1].

OTeuyecTBEHHBIX COPTOB NHOHA OYEHb
Maso. K nauany XXI B. B perucrpe nmoHOB UX
HacuuThiBasioch He 6osiee 200. C ogHOM cTOpO-
HBI, 9TO O0BICHSIETCS OMOJIOTHYECKUMHU 0COOEH-

HOCTSIMU ITMOHOB (JIOJITHI IEPUO]T TPOPACTAHUS
CEMsIH, IIBETCHUE CESIHIIEB HAYMHAETCS TOJIBKO
Ha 5-8 roj xu3Hu). C 1pyroil CTOPOHBI, MECT-
HBIE CEJIEKIIMOHEPHI HEAOCTATOYHO 3aHUMAITUCH
BBIBEJICHHEM HOBBIX COPTOB 3THX 3aMeuaTellb-
HBIX pacTeHui [2].

[lepBbie TpeBOBHIHBIE TUOHBI OBLIN 3aBe-
3enbl B Poccuto B 1863 1. B meTepOyprekuii 60-
TAaHWYECKUH cajl, rae B Teuenue 80 JIeT uX BbI-
palBajId B TOPUICUHON KYJIBTYpE B XOJIOIHBIX
opamxepesix U Tojibko B 1939 r. mepenecnu B
OTKpBITHIN TPYHT [3]. UMeHHO B 3TO BpeMms
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B napke borannueckoro nactutyta um. B.JI. Ko-
MapoBa A.A. Kuas3eBbIM ObUIM HauaThl OIBITHI
10 MPOPAIIMBAHUIO CEMSH NMHOHA MOTYKyCTap-
HUKOBOTO, COOPaHHBIX C MAaTOYHBIX PAaCTCHUIA
MecTHOHM penpoaykiuu. [locie BoHHBI OH TO-
Jny4un nepseie copra: bensie Houun, FOHOCTS,
Annpeit KnasizeB. /lanHble KyJbTUBapbl OTIMYa-
JIUCh MOPO30CTOMKOCTBIO, TAK YTO YKPBITHE HA
3UMy He TpeOOBaJIOCh.

B Boranmndeckom cagy MI'Y pabora ¢ npe-
BOBHUIHBIMU ITMOHAMH ObLIa Hayara B 1950—
1952 rr. XX B. mox pykoBosicTBOM A.A. CocHO-
Bell U B.d. ®omMuyeBoii, B pe3ysibTaTe 4Yero
OBLJIO MOJIYYEHO HECKOIILKO TIEPCIIEKTUBHBIX Ce-
stHIIeB. OCHOBHBIMHM METOJaMU CEJIEKIIMOHHOM
paboTHI C IPEBOBUTHBIMU MTMOHAMH OBLIH CJIe-
JYIONINE: UCIOJIb30BaHUE AUKUX BUIOB, HECY-
IIUX T'eH YCTOWYMBOCTH K XOJIOY; TOCEB CEMSIH
OT CBOOOJHO OMBUISIEMBIX HUHTPOIYIMPOBAH-
HBIX PACTEHUU JIJIsl MOJTYyUYEHUSI HEOJHOPOIHOU
KynpTypHO# nonyssiiun. Cinadbie 0oIbHBIE Ce-
STHIBI TIEPBOTO MOKOJICHUSI BHIOPAKOBBIBAIIH.
CemeHa, mOJIy4YeHHBIE OT KHU3HECIOCOOHBIX
CESTHIIEeB, MOJIBEPraJIk BO3/IEHCTBHUIO Pa3IMUHBIX
7103 00TyueHHsI 1 00pabdaThIBaIM XUMHYECKHU-
MU MyTareHamu. CestHI[bl BTOPOTO MOKOJIEHHUS
TIIATETHHO OTOMPAIIH 110 HECKOIBKUM ITapameT-
paMm: yCTOHYHBOCTH K XOJIOTY, 3aCyX€e, TPHOHBIM
3a00J1eBaHUSAM, a TAKKE MO IEKOPATUBHBIM Ka-
yecTBaMm [4]. B HacTosiiee Bpems nNpo1oaxKaeT
paboty ¢ nuonamu M.C. YcneHckas, co3/iaB-
11asi psii ”HTEPECHBIX COPTOB MHOHA IPEBOBUI-
HOTO C [IBETKaMU Pa3IndHON (HopMBI (TPOCTHIE,
II0JIyMaxpoBbI€, MaXpOBBIE) U OKPACKHU (OT 4H-
CTO-0eo#t 10 mypnypHO-KpacHO#): ABTYCT,
HNpuna, Mapuanna, Ctedan, Anacracus Co-
cHosetl, [letp Benukuii, JIro6oBs u np. B pe-
3ynbrare 3a 45 net ero Ob110 BhiaeaeHo 30 Tuo-
puUI0B, KOTOphIe 3aHeceHbl B KaTtanor coptos,
JOMYIIEHHBIX K UCIOJIb30BaHUIO B MTPOU3BO/I-
ctBe B Poccuiickoit @enepannu (barrepdusii,
bpurantuna, 3bC 100, Bnagumup Masikos-
ckuit, [Imutpuit Kannnoc, JIomoHocoB u 11p.).

B Huxurckom 6oTanmdeckom caay ¢ 1958 .
TaK)Ke MPOBOMINCH PaOOTHI IO U3YUEHUIO Ce-
SIHIIEB JPEBOBUIHBIX MHUOHOB, MOJYYEHHBIX OT
BHYTPUBUIOBBIX M MEKBUIOBBIX CKPEIITUBAHUIA.
HcxonupiMu hopMaMul CITYy>KUITU MTHOHBI MOITY-
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KYCTApHUKOBBIN M KEJIThII. Bcero mosyueHo
6onee 200 cestHIIeB. B pe3ynbrare ObL1H 0TOOpA-
HBbI 1IeHHbIe copTa (I'eposim Amxumyikast, Si-
tuHCcKas BecHa, Jlebenunoe O3epo) u GhopMsl,
3aCJTy’KMBAIOIINE BHUMAHUS CaJI0BOJIOB [S].

Kpowme cenexiinonHoi paboThI C IPEBOBH/I-
HBIMU TMOHAMHU, B HallIel cTpaHe HanboJiee Iu-
POKO BEJIHMCh UCCIIEN0BAHUS C UCTIOIb30BAHUEM
TPaBSHUCTBIX NUOHOB. Tak, ¢ 1949 1. B I maBHOM
6orannueckom caxy PAH H.C. KpacnoBoii Opu1n
HayaThbl pabOoTHI 110 OTAAJEHHON THOPUAN3AIIUN
TPaBSHUCTHIX MHUOHOB. OCHOBHBIMH 3aJla4aMH
JAHHOTO CEJIEKIMOHHOTO Ipollecca SIBISUIUCH:
MOJyYeHUE KyCTa KOMITAKTHON (POPMBI ¢ Kper-
KUMH, IPSIMOCTOSTYMMH CTEOJISIMUA U BBICOKOJIC-
KOpaTUBHBIMU Kauy€CTBaMU CaMoOro IIBETKa, CO-
3JTaHUE CPE30UYHBIX COPTOB C AJTUHON IIBETOHO-
ca 3540 cM 1 noTy4YeHHe MTMOHOB KaK paHHHUX,
TaK Y MO3IHUX CPOKOB 1IBeTeHMUs [6]. B nanbHei-
meM 3T padotsl nponobkensl E.C. TomyOun-
ckoil. B pesynbrare Obun nosydeHsl 33 copra:
Anema IlonosBuy, Apkanuii I'alinap, [Tamaru
akagemuka [lunmna, Bapenbka, Banbc, [1epse-
Hel, Cuerypouka, [lepBeiii bykert, Becennuii,
Mupax, Mocksuu, [lamsatu ["arapuna u np.

B borannueckom cagy MOCKOBCKOTO yHU-
Bepcurerac 1951 . A.A. Cocnoseniu B.®. ®o-
MUYEBOH MPOBOAMIACH CEJNEKIIMOHHAs pabo-
Ta MO BBIBEJCHUIO HOBBIX OT€UECTBEHHBIX COP-
TOB C JUTUTEIBHBIM MIEPHOJIOM LIBETEHUS U OPH-
TUHAJIBLHOW OKPACKOM IIBETKOB, TPUCTIOCOOIICH-
HBIX K MOYBEHHO-KJIMMATUYECKUM YCIIOBHUSIM
Mocksbl. B cBoeii paboTe ¢ muoHAMH OHH HC-
I10JIb30BAJIM CBOOOAHOE ONBIJIEHUE, MEKCOPTO-
BOE U MEKBUJI0OBOE CKPEILLIMBAHUE HanboJee Je-
KOpPaTUBHBIX COPTOB M BHJIOB. MITorom paboTsl
cranu 23 copra A.A. CocHoBer (AticOepr, Aka-
nemuk Kypuaros, Apkruka, bensiit [lapyc, bo-
raTeipb, Beuepnsiss MockBa, Becna, 3onymika,
Kpeiicep ABpopa, Kocmoc, S161oukuna u i1p.) u
6 coptoB B.®. ®omuueoii (Paken, OpieHOK,
[Tamstu KocmonasroB, Haxonka, MapcuanuH,
Counbgeiir) [7]. Ilpogoimkuiia ceneKIMOHHYIO
paboTy ¢ TpaBSHUCTHIM MUOHOM B boTanuye-
ckoM caxy MI'Y M.C. Yenenckas. Tak, B 1996 1.
CTaTyC COpTa MOJIYYMJI IEPCIIEKTUBHBIN THOPUT
WBan I'opoxankun, B 2006 . — 3apHuua, 3Be3-
nouka, Kuralickuit ®@onapuk, Hexxnocts, Oro-
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Hek, B 2008 1. — Anekcanapa, Muxaui JlomoHo-
coB, OuapoBanue OJbru.

B I'HY HUU canoBoactBa Cubupu
uM. M.A. JlucaBenko ¢ 60-X IT. MPOILIOTO BEKa
cenekuend nuoHoB 3anumanack 3.M. Jlyuynuk.
E#t ynanock momy4nth THOPUIIBI OT CKpEIIUBa-
HUS THOHA MOJIOYHOLIBETKOBOTO M MMHOHA YKJIO-
Hsttorerocs. Takum 00pazom, oHa BeIBeNa 3 cop-
ta: Anraiickuii Pannuii, [lpuser Anras u Ho-
BocTh Auras. [locnennuii npusHaH rop0CTbIO
oreuecTtBeHHOM cenekiuu [8]. B 2001 1. Ha 6a3ze
JAHHOT'O MHCTUTYTa OBLIM MOJIYYEHBI emle 6 Ho-
BBIX COPTOB MHOHA: AnTaiickas 3opbka, Brox-
HoBeHue, Bepouka, OuapoBanue, [lamsaru Bna-
na, Yrpennui PaccBer.

Ha HoBocubupckoii 30HanbHON CTaHIIUH
cagoBoactBa PACXH cenexkumnonnas pabora ¢
MHUOHOM TpPaBSHUCTBIM Benercs ¢ 1976 . Ona
HallpaBJI€Ha Ha MOJy4YE€HHE BBICOKOIIPOYKTHB-
HBIX ()OPM C SIPKUM, YUCTHIM 10 TOHY IIBETKOM,
XOPOIIO PACKPBIBAIOIIMMCS Oy TOHOM, HEToJIera-
I0MUM cTe0IeM, paHHETO U MO3HETO CPOKOB
usetenus. Cenexkunonepamu T.M. Hazaposoii u
I'.A. Pa3ymoBOIi1 Oy4Y€H psiji MHTEPECHBIX COP-
toB: benbrit HoBocubupckwuii, Kpacueiit 1llap,
Meura, ['mobyc, [Tamsatu Hazaposoii, Cupene-
BbI Tyman u 1ip. [9].

B borannueckoM cany-uHcTutyTe /lanbHe-
BocTouHoro oraeneHus PAH Taxxe ynenstor
00111106 BHUMAHUE UHTPOAYKIIMU U CENEKIIUU
nmroHOB. Hauano Koyekuuu TpaBSHUCTBIX M-
OHOB OBLIO TOJIOKEHO CTAPEUIITNM COTPYIHUKOM
cana A.C. IIpomnnoii. [Tomydas MHOrOUNCIIEH-
HBIE copTa U3 OoTaHnuecKux cagoB COBETCKOTO
Coro3a, oHa anpoOUpoBalia UX B yCIOBUSIX MYC-
COHHOrO KJIMMara. /lanpHeimme necaeqoBaHus
10 UTHTPOAYKIUYU TPABSIHUCTBHIX TMOHOB TaM K€
npoBoawia H.B. Makenonckas. C 1981 . unt-
POAYKUMEN U CEIEKUMEN TPaBIHUCTBHIX IH-
onoB 3anumaetcs JI.H. Muponosa [10]. Ero no-
ayueHnsl copta Iaxtepckuit Oronek u fnon-
ckre MOTHBBI.

B nameii ctpane no-npexHeMy HOMysip-
HBI COPTa OPUTMHATOPOB U3 YUPEKIECHUIN CTPaH
onmmxHero 3apyoexnsi. B LlenTpansHOM peciry0-
JTUKAHCKOM OOTaHUYECKOM caxy YKpauHbI OblIa
co3jaHa 1esast KOJUICKIUS HOBBIX NEPCIEKTUB-
HbIX copToB cenekiuonepamu E.J[. Xapuenko
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(21 copt — AnTtapkTuaa, bypesectnuk, [lapko-
BhIi, Jlap [TobGene, Kaszavok, Jlrobumerr [Tapkos,
Haxonka, Tanucman u ap.) u B.®. T'opoben
(10 coproB — Anreii, Jlykar, Odenus, CButou,
SAcouka u 1p.). B borannueckom cany Muctuty-
ta 6otanuku AH JIuTBHI ceneknronnyto pado-
Ty ¢ nnoHamu Bena O.U. CkeiiBene. Ero co3na-
HBI TaKue copTa, Kak Buprunmyc, [Tpodeccop
K. I'pubayckac, dapuyc I'epenac u np. B bora-
HUueckoM cany Kuprusckoii PecnyOnmku Takxke
TMOJTY4Y€HBI BHICOKOIEKOpaTUBHBIE copTa — PyOuH,
Acenb, Pacceer u ap. [11].

Hemano uHTEepecHBIX COPTOB TpaBSHU-
CTBIX TTMOHOB OBLIO BBIBEJICHO MHOHOBOIAMH-
moburensmu: C.J{. Kynonsaom (Ianuna Yna-
HoBa, [Tobena), T.1. ®omunoii (ITena, CHex-
sl [lap, benocuexka, Kemuyxuna, HepHo-
Mopckast Yaiika), A.I. Mapkoseim (baGoukn,
[Tamsts o ['eoprum), H.M. Bunorpamossmm (Ipe-
Mbepa), A.K. Konnakoseim (MOU), H.JI. Epo-
XUHBIM U JIp. bosbI10# BKJIaJ BHEC TaKXKE Ta-
JaHTIuBBIN cenekuuonep M.M. Axkumon. OH
cosznan 6onee 60 coproB (Amyp, Bopoauno,
Urpymika, My3a, Cagko, CnaBa, CHexoxk, Jlana,
Jlaryna, Poccus, Hanexna, [ans Baus, Banen-
tuHa Tepemkosa u Ap.). B Kazaxcrane nuono-
Bon-mobutens A.A. Ckakony6b co3man Goree
JeCsITKa UHTEPECHBIX copToB (Anmupai, Caxa-
nuH, CBetnana CenoBa, Anma-ATta u ap.).
K coxxanenuio, oHM y Hac IPAKTUYECKU HEU3-
BecTHBL. C 1958 1. ¥ o cel JeHp HaJ CO3MaHu-
€M COpPTOB paboTaeT 3aMeyaTeIbHbIHN CeIeKIIN-
oHep-moburens B.M. JlyopoB. MHorue ero cop-
Ta MOJIb3YIOTCS MOMYJISIPHOCTBIO Y IIBETOBOJIOB,
OTMEYEHBI B PAa3JIUYHBIX HOMUHALIUSIX HA MOC-
KOBCKHUX BbIcTaBKax MuoHOB (Kypuiasckue Oc-
TpoBa, CBetnana Ynunuena, Mamuno Cepaeu-
K0, AxBapenb, Beuno XKusbie u 1p.) [12].

Heo0xoaumo 0TMETUTb, YTO OTEUECTBEHHbBIE
COpTa HUYEM HE YCTYMAIOT MPEJACTABUTEISAM 3a-
PYOEIKHOM CeNeKIMK: OHU 00Jiee YCTOMYUBBI K
00J1e3HIM U HeOIaronpysTHBIM ITOTOAHBIM yCITO-
BUSIM, OBICTpEE PacTyT U Pa3BUBAIOTCA.

B bamkupuu ¢ 1955 1. cenexuneit mMoHOB
3anumaniach O.A. KpaBuenko. C ucnosib30BaHu-
€M METOJIOB CBOOOTHOTO OTBIIICHHS U UCKYCCT-
BEHHOW rubpuan3anuu (MeXBUIOBOH U MEX-
COPTOBOM) €10 cO3/1aH OOJIBIIION THOPHUIHBIN
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dhon (6onee 800 cestHIIEB), U3 KOTOPHIX B 1965 T
peCyOIMKaHCKOM SKCIIEPTHON KOMECCHEH OBLITO
BBIJIENICHO 25 THOPHUIOB — KAaHIUJATOB B HOBBIC
copta. B 1969 r. 66u10 0TOOpaHO emre 25 mepc-
MeKTUBHBIX THOpUIHBIX cessHileB. B 1970, 1971
u 1972 rr. vacth THOPUIOB TIEpEIaHa Ha TOCY-
JTApCTBEHHOE copTouctbiTanue [13].

O.A. KpaBueHKo ObLUTH H3y4eHbI HEKOTOPHIE
0COOEHHOCTH HACJIEJOBAHNS OCHOBHBIX ITPU3HA-
KOB JIMKOPACTYIIUX U COPTOBBIX MTUOHOB. BhIsB-
JIEHO, YTO HAMOOJBIINI WHTEPEC TS JanbHEH-
IeH CeNEKIIMOHHON PabOThI MPEICTABIISET CKPE-
IIMBaHUE JIYYIIUX COPTOB MHOHA KUTANCKOTO
WU UX TUOPUAHBIX CESHIIEB MEPBOTO MOKOJIE-
HUS ¢ AUKopacTymmmu Buaamu [14]. B 1970 r,,
B cBs13U ¢ yxoznoMm O.A. KpaBueHKo Ha MEHCHIO,
kosutekius Obuta mepenana JI.C. HoBukoroii. Exo
OblJIa MPOJOHKEHA padoTa MO TOMOJHEHUIO U
M3y4YeHHUI0 THOpUAHOTO (hOHIA THOHOB, a TAKKE
110 Pa3MHOKEHUIO U Iepefaye Ha rOCCOPTOMC-
MbITAHUE CESHIIEB — KaHJIUJAaTOB B COPTA.

B 1974 1. onuHHa1aTh THOPUAHBIX CESHIIEB
OBLIM TIpeICTaBIICHBI [ OCyTapcTBEHHON dKCIIEp-
tHOM KoMuccnn BJIHX CCCP, U3 KOTOpbIX YeThI-
pe MOJYYHIIU BBICOKYIO OIIEHKY M TIepe/iaHbl Ha
roccoproucnbITanue. CesHIaM « ANIMacCuOHaTay
u «HO6uneit PeBomorumm ObLT MPUCBOCH CTATYC
copta. C 1986 1. onu paitonupoBansi 1o PCOCP.
B 1988 1. eme nath ruOpHIOB MUOHA TTOTYYHIIH
BBICOKYIO TIepBUYHYI0 onieHky Ha BJIHX CCCP
1 B 1992 1. mepenanbl Ha rOCyJapCTBEHHOE MC-
neiTanue. B pesynsrare B 1998 1. craryc copra Obut
npucBoeH cestHuaM «tOxHbIl Ypam», «Y1po Po-
b, «Hanexna», «Berepany» [15].

B 1999 1. cenekuuonnas pabora 1o mnuo-
HaM (B TOM 4YHUCJIe ¢ THOpUIAMU, TIOTyICHHBIMU
O.A. Kpapuenko) 6pu1a pogomkena JI.H. Mu-
ponoBo#i u JI.A. TyxBarymnunol, a ¢ 2003 . —
A.A. Peyt. lns nononHenus Gpona ruOpuIHbIX
CestHIIEB OBLIM COOpaHbI M BBICESHBI B OTKPBI-
TBI TPYHT CEMeHa OT CBOOOJHOTO OIBUICHUS
12 coptoB: Anonbd Pycco, Arpocamruomea,
Mbpu Bynbepu Illeitnop, Pozea Dneranc, Kapn
Pozenduna, Mcoe XKrons D, enukc Kpycce,
Mromecc ne Hemyp, @ectua Makcuma, Hurpu-
kanc, XXanna 1’ Apk, FOOuneit Pepomtonuu, a
TaK)Xe OT MPUHYAUTEIIBHOTO ONBbUICHUS 8 cop-
ToB: Mapu Bynoepu Illeitnop, @pancya Oprera,
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Annaccuonara, ABananii, Kanna 1’ Apk, ®e-
mkc Kpycc, FO6uneit Pesomonnn, Mcwe JKronb
Omu. B pe3ynbraTe OBIIO BBIPALIEHO TPAIUIIM-
OHHBIM METOJIOM (IOCEB CEMSIH B OTKPBITHIN
rpyHT) 507 cesHIIeB OT MPUHYIUTEIHLHOTO OIbI-
neHus u 586 — ot cBoboHOTO OmbUICHUS [16].
B 20052007 rr. OHM JOCTUIVIA T€HEPATUBHOM
¢da3pl pazputus. M3 HUX MO JEKOPATUBHBIM U
X035IUCTBEHHO-IIEHHBIM MPU3HAKaM BBIJICJIEHO
219 rubpuioB ¢ KpyIHBIMH M CPETHUMH 110 pa3-
Mepy LBETKaMH PO30BHIHOM, KOPOHYATOM, I11a-
POBUIHOM, aHEMOHOBUHOM M STIOHCKOH (hop-
MaMH; KpacHOM, pO30BOM, KPEMOBOK M Oeyoin
OKPACKOM, a TaKKe MPOMEKYTOUHbIX TOHOB. Hau-
00J1ee MHTEPECHBIE CESHIIbI ObUTH NIEPETaHbI 1151
JaJIbHENIIEro u3yuyeHus B ['ocygapCcTBEHHYIO
KomuccHio P® 1o UCIIBITAaHUIO M OXPaHE CEeJeK-
MUOHHEIX nocTrkeHuid. B 2008 1. 17 u3 Hux
MOJIYYMJIM CTaTyC copTa W ObUIM 3aHECEHBI B
T'ocynapcTBeHHBIN peecTp CENEKIIMOHHBIX JOC-
THXKEHUH, JOMYIICHHBIX K UCTIOIB30BAHUI0. DTO
copra — ABpopa, Apkaum, Upemens, Jlroqmuiia
MuponoBa, Meuta C.II. Koponesa, Mycraii
Kapum, Onwra Kpasuenko, [Tecns Kypas, [ossip-
Huk-8, Pynonsd Hypees, Cabantyii, Camenbka,
Topuano, Ypan-bareip, Y dumer, Yak-Yak, Uun-
ru3 Xan. B 2011 r. eme 8 coproB ObutH TIEpea-
Hbl Ha roccoproucneitanue (Uwonb, Y1po Ty-
ManHoe, bamkupckuii, Cepexa, Ypanen, Orau
Yso1, PozoBast [Ipimka, Canasat). B 2013 . Ha
HUX ITOJY4YEHbI aBTOPCKHUE CBUJIETEIBCTBA U Ma-
TeHTHl. Bce HOBBIE copTa yCTONYMBHI K HeOa-
TOMIPHUATHBIM [TOTOTHBIM YCIIOBHSIM, OOJIC3HIM U
BpPEIAUTEINISIM, 3UMOCTOMKH, 3aCyX0yCTOMYMBBI U
JKapOBBIHOCJIHBEI. PekomMeHytoTCs AJisl BhIpa-
uMBaHus B cpeaHeit nosnoce Poccuu [17]. Huxke
MIPUBOASTCS XapAKTEPUCTUKN HEKOTOPBIX COPTOB
MUOHa THOPUAHOTO ceneKiuu boTtanndyeckoro
caga-uactutyta YHI[ PAH.
BAIIKUPCKHNM (aBropsr: KpaBuen-
ko O.A., Muponosa JI.H., Hosukosa JI.C., Pe-
yT A.A.; aBTOpCcKOe cBUACTENbCTBO No 57142).
Kyct BeicoToit 70 cM, nuameTpom 70 cM, nps-
MOCTOSIYHM, TOTYPACKHIUCTHIHN, CO CpeTHeN 00-
JUCTBEHHOCTHIO. [[BeTOHOCH AmnHOM 90 cM,
npsiMble, TPOYHBIE, 1O 4 1IBETKA HA IIBETOHOCE.
L[BeTKM MaxpoBbIe, PO3OBUAHON (POPMBI, THa-
MeTpom 14 cm, po3oBbie. Apomart cpeanuil. [[se-
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TOK c11a0o BbITOpaeT. L{BeTeHne cpeaHe-mo3aHero
CpoOKa, MPOAOKUTENBHOCTBIO 12 qHEH.

HNIOHD (aBTopsl: KpaBuenko O.A., Mupo-
nosa JI.H., HoBuxoBa JI.C., PeyT A.A.; a.c.
No 57136). Kyct BbIcOTOU 45 cM, nMamMeTpom
70 cM, OpsIMOCTOSIYMH, MOJYPACKUIUCTHIN, CO
cpemHeil 00JIMCTBEHHOCTRIO. [[BeToHOCH mH-
HOH 60 cm, mpsiMble, ciadble, MO 2 1BETKa Ha
1uBeTtoHoce. [[BeTku MaxpoBblie, MOTYIIAPOBH/I-
HOM Gopmbl, fuameTpoMm 16 cm, 6emnbie. Peutbiie
oemoe. Apomar ciaObrii. [[BeTok HE BBITOpaeT.
I{BeTenue cpeaHero cpoka, 0OUIBLHOE, MPOI0I-
JKUTEHLHOCTRIO 13 qHEN.

OI'HU Y®bI (aBropsl: KpaBuenko O.A.,
Muponosa JI.H., HoBukosa JI.C., Peyr A.A.; a.c.
Ne 57140). Kyct BbicoTO#1 60 cM, nuameTpom
70 cM, TIPSIMOCTOSTYUI, COMKHYTBIN, CO clIabou
00mcTBeHHOCTRIO. [IBeToHOCH! mumnHO# 80 cM,
npsiMble, TPOYHBIE, IO 4 [BETKA Ha IIBETOHOCE.
[{BeTkM MaxpoBble, PO30OBUJIHBIE, TUAMETPOM
15 cM, cupeHeBO-po30Bbie. ThIMMHOYHBIE HUTH
KEJThIE, PhUIbIIE PO30BOE. ApOMAT CPEIHUM.
[IBeTok He BbIropaet. L{BeTeHue cpenHero cpo-
Ka, 00MJIBHOE, TTPOJIOJKUTEIILHOCTRIO 12 THEH.

PO30OBAS JIBIMKA (aBtopsr: KpaBuen-
ko O.A., Muponona JI.H., Hosuxona JI.C., Pe-
yT A.A.; a.c. Ne 57138). Kycr BbicoTO# 50 cMm,
auameTpoMm 70 cM, IPSMOCTOSYHH, MTOJTypaCKH-
JUCTBIN, cO ¢l1a0oii 00IMCTBEHHOCTRIO. L[BeTo-
HOCHI JUIMHOW 75 CM, MpsAMbI€, CPEAHEN MPOY-
HOCTH, 110 3 1IBETKA Ha 1iBeToHOCE. [[BeTkn Max-
pPOBBIC, PO3OBUAHBIC, TUAMETPOM 14 cMm, Oernble.
Apowmar cunbHbIi. [BeTok He Bhiropaert. LlBe-
TEHHUE CPEeTHE-TI03THETO CPOKa, OOMIILHOE, TIPO-
JIOJDKATENILHOCTRIO 13 mHeld.

CAJIABAT (aBTopsi: KpaBuenko O.A.,
Muponosa JI.H., Hosukosa JI.C., Peyt A.A.; a.c.
No 57130). Kyct BwIcOTO# 60 cM, nrameTpom
65 cM, IPSIMOCTOSIYUN, COMKHYTBIN, CO Clabon
00MCTBEeHHOCTHIO. [[BeToHOCH! TrHON 80 cM,
MpsiMble, OY€Hb IPOYHBIE, MO 3 IIBETKA Ha IBE-
ToHoce. [[BeTkn MaxpoBbie, 00MOOBUIHBIE, TH-
ametpoMm 13 cM, Geno-po3oBbie. ApoMar cpej-
Huil. [[BeTok He BhIropaet. [[BeTenue cpemnero
Cpoka, oOuIIbHOE, MPOJOIKUTEIBHOCTHIO
11 nHei.

CEPEXKA (aBtopni: KpaBuenko O.A.,
Muponosa JI.H., HosukoBa JI.C., Peyt A.A.; a.c.
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No 57134). Kyct BbICOTO# 65 cM, TMaMeTpoM
70 cm, IpAMOCTOSYNI, COMKHYTBIH, CO CpeiHEN
00MCTBEHHOCTHIO. [[BeTOHOCKH IITMHON 75 cM,
MpsiMbIE, TPOYHBIE, MO 3 1IBETKA HA IIBETOHOCE.
IIBeTKkH MaxpoBble, PO3OBUIHBIE, TUAMETPOM
14 cMm, Geno-po3oBbie. ApoMar cradsiil. [[BeTok
He BbIropaert. L{BeTeHue cpeaHe-mo3aHero cpo-
Ka, 00UIBbHOE, IPOAOKUTEIHHOCTRIO 12 THE.

YPAJIELL (aBropsl: KpaBuenko O.A., Mu-
ponoBa JI.H., Hosukosa JI.C., Peyr A.A.; a.c.
No 57132). Kyct BwIcOoTO#M 50 cM, muameTpom
60 cM, IPAMOCTOSIYMI, COMKHYTBIH, C CUIILHON
00mcTBeHHOCTRIO. [IBeToHOCH! mmnHO# 70 cM,
MpsiMbIE, TPOYHBIE, O 2 1IBETKA HA I[BETOHOCE.
[{BeTkM MaxpoBble, PO30OBUJIHBIE, TUAMETPOM
16 cm, cepebpucTo-po30BEIE. ApoMar CIa0BbIi.
IIBeTok cnabo BeITOpaet. L{BeTenue cpenne-mo-
3JTHETO CPOKa, OOMIIbHOE, IPOIOJHKUTEIbHOCTHIO
10 mueit.

YTPO TYMAHHOE (aBropsi: KpaBuen-
ko O.A., Muponosa JI.H., Hosuxosa JI.C., Pe-
yT A.A.; a.c. Ne 57128). Kycr BrIcOoTOl 55 CM,
nuameTpoM 90 cM, TPSAMOCTOAYNM, TOTyPACKH-
JUCTHIN, C CHIIBHOM 00JIMCTBEHHOCTHIO. I[BeTO-
HOCHl anuHou 80 cwm, mpsimbie, cialbie, MO
4 uBeTka Ha IBETOHOCE. [[BeTKM MaxpoBkIe, 111a-
pOBUIHBIE, AMaMeTpoM 16 cMm, Oeno-po30BbIE.
Peubiie pozoBoe. Apomar cnadsbiif. LiBeTok He
BbIrOpaet. L[BeTeHune mnosaHe-cpeHero cpoka,
0OMITEHOE, TIPOJIOJDKUTEILHOCTRIO 12 THEH.

BrlmenepeuncieHHble OKa3aTen HOBBIX
COPTOB MHOHA THOPUIHOTO AAIOT BO3MOXHOCTh
HCIIOJIb30BaTh UX B TOPOACKOM O3E€JICHEHUU JIJIst
odopmIteHus KITyMO, TPYTIITIOBBIX TIOCAI0K, Mac-
CHBOB, OOpAIOPOB, pPadaTOK, a TAKIKE UCIIOIB30-
BaTh JUIsl cpe3ku. [Ipu Hama)keHHOM MPOM3BO-
CTBE IMOCAI0YHOT0 MaTepHalia copTa CeNeKIuu
BCH 3alimyT 10CTOMHOE MECTO Cpelr JAeKopa-
TUBHBIX TPABSIHUCTBIX KYJBTYP, UCIIOJIb3YEMbIX
B 3€JIECHOM CTPOUTENLCTBE PD.
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ACCOMPLISHMENTS OF RUSSIAN PEONY BREEDERS

© L.N. Mironova, A.A. Reut

Botanical Garden-Institute, Ufa Scientific Centre, RAS,
195, korp. 3, ulitsa Mendeleeva, 450080, Ufa, Republic of Bashkortostan, Russia

This article presents a brief history of the arrival and cultivation of peonies in Russia and former Soviet
Republics (Ukraine, Lithuania, Kyrgyzstan, Kazakhstan, etc.). It describes the hard path toward the development
of introduction and breeding research and tells about leading scientists, experts and the most important achievements
of peony breeders in the USSR. It also highlights main stages, trends, methods and results of the breeding work
conducted in the Botanical Garden of the Komarov Botanical Institute (St. Petersburg), the Botanical Garden of the
Moscow State University, the Tsitsin Main Botanical Garden of the Russian Academy of Sciences (Moscow), the
Lisavenko Research Institute of Horticulture for Siberia (Barnaul), the Novosibirsk Horticulture Zonal Station of
the Russian Academy of Agricultural Sciences, the Botanical Garden-Institute of the Far East Branch of the
Russian Academy of Sciences (Vladivostok) and amateur flower breeders (S.D. Kupolyan, T.I. Fomin, A.G. Markov,
N.M. Vinogradov, A.K. Kolpakov, N.D. Erokhin, M.I. Akimov, A.A. Skakodub, V.M. Dubrov) when creating new
forms of tree and herbaceous peonies. A brief summary is given on peony breeding activities, with the lists of the
most popular varieties. The efforts of Ufa selectionists over the past six decades are shown in detail. The article is
concerned with the creation of a hybrid seedling fund, methods of open pollination and artificial hybridization
(interspecies and intervarietal) used by experts, as well as the original parent forms. It analyzes contributions made
by leading breeders of the Botanical Garden-Institute in Ufa to research of the processes of inheritance of valuable
agronomic traits, enlargement of the hybrid seedling fund and creation of new highly ornamental varieties with
different flowering times, resistant to adverse weather conditions, diseases and pests. The article ends with a
consideration of the characteristics of some hybrid peony varieties: bush height, diameter and foliage mass; flower
colour, shape, diameter, scent and fade resistance; time and duration of flowering; winter hardiness, drought and
heat tolerance and contains recommendations on how to use them in greening cities and other settlements of the
Republic of Bashkortostan and the Russian Federation.

Key words: hybrid peony, open pollination, artificial hybridization, history of breeding new varieties.
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VIK 556.314

IF'EOXUMUA U ITPUPOJA ITTYBUHHBIX MAJIOMUHEPAJIN30BAHHBIX BO/{
YPAJIA U ITIPEAYPAJIBCKOI'O ITPOI'BA

© P.®. Aoapaxmanos, B.I. I[lomos

Crarhbst NOCBSILIIEHA UCCIIEI0BAHNUIO TEOXHUMHHU M T'€HE3HCa ra30BO-KUAKHUX (IIFOHIO0B ITyOOKHX YacTei Heap
[JIABHBIX TEKTOHUYECKUX AIEMEHTOB (Mera3oH) Ypaia: 3amnaHo- YpalbCKOi BHEIIHEH 30HbI CKIIaa4aTtocTH, [eHT-
patbHO- YPalibCKOTo MOMHATHS U MarHUTOropckoro MeraCHHKIMHOpUSL. BepTrkaipHas reoXuMudecKas 30HaIbHOCTh
U IPOUCXOKICHUE MTYOMHHBIX T'a30BO-KUAKHUX (DIFOHI0B TOPHBIX CTPAH SBJSICTCS OHOU U3 aKTyaJIbHBIX, HO MaJIO-
M3YYCHHBIX TEOPETHUECKUX MTPOOIIEM COBPEMEHHOMN T'HAPOreOXUMUH. M31aBHa YTBEPIHINCH TIPEICTABICHHUS 00
OPOTEHHBIX 00JIACTSIX B 1IEJIOM U 00 Ypasie B YaCTHOCTH KaK O THAPOTeOIOTMYECKH OTKPBITBHIX CTPYKTypax, B
KOTOPBIX JOMUHHPYOIIEE PA3BUTHE MOTYUHIIH KHCIOPOIHO-a30THBIC TPECHBIE MHPOKapOOHATHBIE BOJbI, pOpMH-
PYIOIIHECS IO/ BO3ACHCTBHEM TUIEPTeHHBIX (JaKTOPOB. B OCHOBY cTaThU MOJI0KEHBI COOCTBEHHBIC Pa3paboTKH
aBTOPOB, 0A3UPYIOIINECS HA HATYPHBIX UCCICIOBAHUAX MUHEPATIbHBIX HCTOYHUKOB M TUAPOMHHEPATBHBIX MECTO-
POXKICHUN PErMOHA, & TAKIKE PE3YJbTAThl H3yUSHHsT HOHHO-COJICBOTO U ra30BOT0 COCTAaBa MOA3EMHBIX BOJ IIIy0O-
KHX CKB)XHH, TPOOYPEHHBIX PA3IMYHBIMHU I€0JIOTHYSCKUMH OpraHu3ausiMi B ocHOBHOM Ha IOxHoM 1 CpeHem
VYpaie. Ocoboe BHUMaHKE YIEJICHO aHAIN3Y PUYMH MOSBICHHUS OMPECHEHHBIX BOJ, CO3/IAIOIIMX [HPOreOXUMHU-
4Yeckue nHBepcuu B ruaponurochepe. [ToguepkuBaercs accouuaius 3ajaexeil yIiieBOA0pOA0B ¢ MaJOMUHEPAIIH-
30BaHHBIMH BOJIAMH B 30HE COWICHEHUs OPOTeHA U MPporuda. AHamu3 u 0000IIeHUE ITUX JaHHBIX MTO3BOJISIET pac-
CMOTPETh BOIIPOC O TEOXUMHUUECKUX 0COOCHHOCTSIX ra30BO-KUIKUX (DIFOMIOB IITyOOKUX YacTeil pa3pesa, ux MpH-
poze, XxapakTepe THAPOreOXUMUYECKOI 30HATBHOCTH PErHOHA.

KiroueBbie ciioBa: paccosbl, ONPECHEHHbIE ITyOHHHBIC BOJbI, T€OXUMUS, TeHe3nc, Ypaiu, [Ipemxypanbckuil
poruo.

Onron10reoXnMus (FreOXUMUS MOA3EMHBIX  MEKTOB, KACAIOIIKUXCS BELIECTBEHHOI'O COCTaBa
BOJ, Ta30B M He(Tel) MIyOOKUX 30H 3eMHOM W MPOUCXOXKJICHHS Ta30BO-KUIKUX (IIOUIOB
KOPBI SBJISIETCS BAKHEHIIIMM TEOPETUYECKUM Ha-  TIIYOOKHX yacTel Heap miaTOpMEHHBIX U 0CO-
MPaBIICHUEM COBPEMEHHOU TeHETUYECKOU THA-  OEHHO OPOTEHHBIX o0JacTeit. OcoObIi HHTEpeC
poreoxumui [1]. OCHOBBI €T0 OBLITH 3aJI0)KEHBI  MPEJICTABISIOT BOMPOCH (POPMHUPOBAHUS U Te-
¢ynnamentanbHbIMU TpyaamMu A.E. depcmana  He3nca MaJOMHUHEPAIU30BAHHBIX TITYOMHHBIX
u B.1. BepHaackoro, a B JaJIbHEHIIEM Pa3BUTO  IOA3EMHBIX BOJI, KOTOPBIE MOT'YT CO3aBaTh I10J1-

B paborax UM.K. 3aiiuesa, H.W. TonctuxuHa,  HbIE WM YaCTHMUYHbIE WHBEPCHH B MOTPYKEH-
E.B. IlocoxoBa, B.A. Kuptoxuna, E.A. backoBa  HBIX 30HaX THAPOTUTOCGHEPHI.

u ap. OcoGeHHO MI0J0TBOPHO (BIIFONOTEOXH- Hecmotpst Ha xapauHaIbHBIE pa3nuyusl B
MUYECKOE HalpaBICHHE Pa3BUBAJIOCH B IOCIE-  TEOJIOTHYECKOM CTPOEHUH, THAPOre€0I0rN4YeCKUX
JTHHE IeCATUIICTHS, ONlarofaps UCCIEIOBaHUsM  YCJIOBHUSIX M MCTOPHH pa3Butus Ypana u Ilpen-
B 00JIACTH HE TOJBKO THJIPOT€OJOTHH, HO M IU-  YPAIBCKOTo Mporuda, oot uepToii ux sBiseT-
TOJIOTUH, TEOXUMUU, HE(TSIHOM Ie0JIOTUU U Ipy-  Csl HopMasibHas (TipsiMasi) TIyOuHHas! THIIPOTeo-
I'MX CMEXHBIX HayK. BMecTe ¢ TeM HelocTaTo-  XMMHUYECKas 30HAIbHOCTb, ABJISIOIAACA OAHUM
YHO pa3pabOTaHHBIMU OCTAIOTCA LIEJbIN psilac- M3 INIaBHBIX 3aKOHOB CYIIECTBOBAHUS BOJBI

ABJIPAXMAHOB Padun ®a3putoBud — 1.1.-M.H., MHCTHTYT Teonornu Y pumckoro HayuHnoro nearpa PAH,
e-mail: hydro@ufaras.ru

[TOITIOB Bnaaumup I'eoprueBny — n.1.-M.H., UHCTUTYT reonorun Y pumckoro HayuHoro nentpa PAH,
e-mail: hydro@ufaras.ru
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B Hezlpax 3emitn. OHa BbIpaXaeTcs B 3aKOHOMEP-
HOM pocTe ¢ mTyOuHoU MuHepanu3anuu (M) u
W3MEHEHUU XMMHYECKOTO COCTaBa IMOJ3EMHBIX
BOJI TI0 MEPE YMEHBIIICHHUSI CKOPOCTEH HX JIBU-
YKEHMUSI, BIUTOTH JI0 YCTAHOBJICHUS B ITTyOOKOIIOT -
PYKEHHBIX 30HaX KBa3U3aCTOMHOT0 TUIPOTre0 11-
HaMu4ecKkoro pexxuma. Ha xapakrep reoxumu-
YEeCKOW 30HATBHOCTH MOJ3E€MHBIX BOJI BMECTE C
TUAPOTEOIMHAMUYECKUM (PaKkToOpoM OO0bIIOE
BIIUSTHUE OKA3bIBACT TAKXKE W JINTOJIOTO-(ariu-
AIBHBIA COCTaB OCAJ0YHBIX (DOpMaITUid.

[Ipn HOpMAJILHOW THAPOTECOXUMHUYECKOM
cTpaTu(PUKAIUU CeTMMEHTAIIMOHHBIX Oaccei-
HOB, WCTIBITABIIMX B CBOEM PAa3BUTHH MPOIIEC-
CBI MOPCKOTO TajioreHesa, (hopMupyroTcst Haubo-
JIee TOJTHBIE TUAPOTEOXUMHUYECKUE Pa3pesbl (To-
sCa), BKIIIOYAIOIIME 30HBI MPECHBIX BOI — A,
COJNIEHBIX BOA — b, 1 pacconos — B_, ¢ mox3o-
namu B_, B _, B, , B, '. HesaBucumo ot mon-
HOTBI THJIPOTCOXUMHYECKHUX MOSICOB, OCOOECHHO
OTYETIUBO ITyOMHHAS 30HATBHOCTH MPOSBIISET-
Csl B apTE3MAHCKUX CTPYKTYpax IaThOpMeHHO-
IO TUIIA C TIACTOBBIMU CKOTIEHUsIMU BojI. Opo-
reHH4YecKue 00J1acTH, MpeICTaBIeHHbIE THAPO-
reoJOrM4eCKMMH MacCUBaMH Pa3InYHOIO MPO-
UCXOXKAEHHUS C TPEIIMHHBIMU U TPEIIMHHO-
KHUJIBHBIMHU CKOIIJICHHUSIMH BOJI, TIPOIILITN OoJee
CIIOXHBIM MyTh T'€OJIOTUUECKOTO PA3BUTHUS,
BKJIIOYAIOIIIETO CEIUMEHTOTEHE3 U JINTOTeHE3,
CKJIaJIKOOOpa3oBaHMEe U TN3bIOHKTUBHBIN TEKTO-
reHe3, MarMaTu3M U MeTaMop(pu3Mm.

I'myOokue Heapa rOpHBIX CTPaH B LIEJIOM U
VYpasia B 4aCTHOCTH U3y4Y€HBI B THIPOTCOIOTH-
YECKOM OTHOIICHHH JIOBOJIBHO CJIa00, MTOATOMY
npeCcTaBiIeHus: 00 UX MTyOMHHOM T'HApOreoXu-
MHUYECKON 30HATbHOCTH HOCAT (PparMeHTapHBINA
xapakTep. TeM He MeHee aHanu3 U 0000IIeHNE
TOKa ellle JAJIeKO He TOTHBIX, OTPBIBOYHBIX TH/I-
POTEOXUMHUYECKUX JIAHHBIX, TOJyUYEHHBIX B pe-
3ynbTare OypeHus IyOOKHX CKBayKUH (ITapameT-
pUYECKUX, PyHO-, HE(PTETONUCKOBBIX U JIp.) B
CKJIa/lyaTO-HaJIBUTOBOM Iosice Ypaiia, 1aloT oc-
HOBaHHUE YTBEP)KIATh, YTO KUCIOPOTHO-a30THBIE
MaJIOMHHEPATN30BaHHBIE HCO3-Ca BOJIBI 30HEI
runeprexesa Ha rimyoune 6omee 500-1000 m cme-

HAIOTCA a30THRIMU cojieHbIMH Cl-Na Bogamu, a
Ha rmyouHe 6onee 2000-3000 M — MeTaHOBBIMU
paccosamu Cl-Ca THmna, coaepKaiimMu CIieKTp
rajgopUIbHBIX 1 OMOPHIBHBIX MUKPOXJIEMEHTOB.
Paccosnbl cBsi3aHbI ¢ META0CA0YHBIMHU, BYJIKAHO-
TeHHO-0CaI0YHBIMU M OCAJI0YHBIMU TOJIAMHU
Majaeo030sl U MO3THEr0 MPOTEPO30s, KOTOPhHIE B
CUJIy HAJBUTOBOTO (QJUIOXTOHHOTO) CTPOCHUS
OKa3aJIMCh TEKTOHUYECKH U TUTOJIOTUIECKH K-
paHUPOBAHHBIMU OT BO3JICHCTBHSI TOBEPXHOCT-
HBIX (pakTOpoB. B cBOEM OOIBITMHCTBE PACCOIIBI
SIBIISIFOTCSI TPOAYKTOM CEIMMEHTOreHe3a B Tajiac-
COTEHHBIX Tayieo0acceHax pa3IuIHON COJICHO-
CTH U MOCJICYIOIIeH MeTaMOp(HU3aIUHU B TIOPO-
JlaX 3a CYET MUTEHETUYECKUX MPOLEccoB [2].

B xoHTekcTe ¢ 00cykmaeMoil mpooIeMoit
pPaccMOTPUM reOXUMUYECKHE OCOOCHHOCTH TITy-
OOKO3ajeraroIrX paccolbHbIX BOJI ITIABHBIX I'€0-
JIOTHYECKHUX CTPYKTYp Ypana.

Bo BHemneili 30He ckiaguarocTu FOxHo-
ro Ypana Ha Mmtyranosckoit (ckB. 4), Mypa-
JTBIMOBCKOM (CKB. 18) , ApXxjarbIckoit (CKB. 2,
4) momaaax Ha TyouHax 0 2690 M B BepxHe-
JIEBOHCKO-TYPHEHCKUX OTJIOKEHUSIX 0OHapyxe-
HbI a30THO-MeTaHoBbIe Cl-Ca-Na paccosbl ¢ M
1o 203 r/n, otHomrenusmu rNa/rCl 0.53-0.56,
rSO,-100/rCl 0.16-0.37, conepxannem CaCl,
33-41%. CsizanHast ¢ HUMH He(Th, Cyas 110 ee
mwiotHocTH (¢ 0.86 r/cm?), He mpeTepriena cyiie-
CTBEHHBIX THIIEPre€HHBIX M3MEHEHUH. Pacconsl
OJTM3KOTO T€OXUMHUYECKOTO O0JTHKA OBLITH BCKPBI-
Thl HeTepa3BeIOYHbIMU CKBaXXMHAMH U B Ka-
MEHHOYTOJIBHBIX OTJIOKCHHSIX 3aMAaTHOT0 CKJI0-
Ha Cpennero Ypaaa [3]. 3nech UM Takke CBOM-
cTBeHHBI Bbicokre M (> 200 /i) u metamopdu-
3anus (rNa/rCl 0.56-0.59), au3kas cynb(haTHOCTb,
Haymune NH,", Br~ v BBICOKHE KOHIIEHTpaIUH
I (211 mr/m). Pacconam comyTcTByeT Maiocep-
HuCcTas ierkast HeThb ¢ ¢ 0.79 r/em’.

OTU JaHHBIE MO3BOJSIIOT TEHETUYECKU
unentuduuuponats Cl-Ca-Na paccoiibl, BCKpbI-
ThI€ B IEPEJOBBIX CKJIAJIKax YpaJja, C IIacTOBbI-
MU paccosiaMi He(TEHOCHBIX KOMILIEKCOB Cpe/l-
HEro-BEpXHETo JIEBOHA U HIKHETo kapOooHa Boi-
ro-Ypaiabckoit oonactu. OHU UMEIOT CEeIUMEH-

'V3noBeie Toukn M 75, 150, 320 1 500 /11 0TBE4arOT Hauary caJKi COOTBETCTBEHHO J0JIOMKTA, THIICA, TAJIUTa
1 OUIIouUTa PH UCTIAPUTEIILHOM KOHIICHTPHPOBAHUU MOPCKOH BOJIBI C HOPMAIILHOM COJICHOCTRIO (36 1/11).
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TOTE€HHO-3MUT€HETUYECKOE MPOUCXOXKIECHUE U
00pa3oBaKCh IMIaBHBIM 00pa3oM B pe3yibTare
IIPOLIECCOB METACOMATUYECKOM JOJTOMUTH3ALMH
M3BECTHSIKOB 101 Bo3zelictBueM Cl-Mg-Na pac-
COJIOB JIaryHHO-MOPCKHX Majeo0acceifHoB ma-
neo3os [4].

B 3unaupckom cunkiauHopum LenTpann-
HO-YpaJibCKoli Mera3oHbl Ha ACTaIICKON Hed-
Tepa3Be0YHOM MIIOIIA U CKBaXKUHAMHU 6 U 2 HA
IyOMHaxX cooTBETCTBEHHO 21942222 n 2600—
2700 M B HIYKHEKaMEHHOYTOJIBHBIX KapOOHAaT-
HBIX TIOpOJIax OOHApYy>KEHbI B pa3HON CTENEeHU
Mmetamopdmuzoanabie (rNa/rCl 0.38-0.81)
CI-Na-Ca Bomst ¢ M 13.7-42.9 1/n1, xOHILIEHTpa-
uusmu Br-43.8, I 2.5, K™ 70.4, NH," 21 mr/n.
Onu 0671a1a10T OTHOCUTENFHO HU3KOM CynbdaT-
Hocteio (rSO,-100/rCl 0.48-1.8) u 3aneraror B
ABTOXTOHE MO/JI SKPAHUPYIOIIEH TOBEPXHOCTHIO
HaJBUTa HA KOHTAKTE C INIMHUCTBHIMU MOPOAAMHU
3uaupckoi ceuThl (D, fim). CeanMenTorenuspli
00JIMK BOJI, HECMOTpsI Ha paz0aBieHue ux Oypo-
BBIM PAacTBOPOM, BIIOJHE OYEBHU/ICH.

Bo MHOrHX CTpYKTYpHO-TIOMCKOBBIX CKBa-
xuHax (1, 2, 3, 6 u ap.) Ha mryOuHax 1670—
3796 M oT™MeUaIuCh NPOSBICHUS YITIEBOAOPOI-
HbIX (YB) ra3oB pa3nuuHoit HHTEHCUBHOCTH (10
3—10 Tric. M*/cyT). OHU CBsI3aHBI KaK C IOPO/Ia-
MU KapOOHa aBTOXTOHHBIX YacTel paszpesa, Tak
Y C TEPPUTCHHBIMU TTOPOJIAMH 3WJIAUPCKOM CBH-
ThI, ciararomumu amwioxtoH. Cpeaun YB razos
npeobnanaer CH, (86-98%), conepxanue ero
romosioros (C,H,+C.H,) <2%, aN, < 12%, uto
CBOMCTBEHHO He(Tera3zoBbIM 3anexaM [Ipemypa-
Jbsi. DTO yKa3blBa€T Ha BOCCTAHOBUTEJbHBIHN
XapakTep FreOXUMHUYECKON CPEIbl M THPOTE0IIO-
THYECKYIO 3aKPBITOCTh ITyOOKUX YacTeil maneo-
30HCKOTO pa3pesa, 00ecreynuBarouX coxpaHe-
HUE€ CEJUMEHTOT€HHBIX paccoyoB U Y B ra3os.

B bamKkupcKoM MeraHTUKJIMHOPHH IIpsi-
MbI€ JJaHHBIE O TEOXUMUH IITyOMHHBIX PacCOJIOB
orcyTcTByIOT. Ho Ha cesepe ero, B MH3epckom
CUHKJIMHOPUH HAXOJATCsI ACCHHCKHE MUHEPAJIb-
HbI€ UCTOYHHUKH, IPUYPOUYCHHBIE K META0Ca10-
YHBIM TEPPUTEHHO-KapOOHATHBIM 00Pa30BaHUSAM
KaTaBCKOM M MH3EPCKON CBUT BEPXHETO pudes.
TepMoreoxuMuyueckas cpeia UX XxapakTepu3yeTcs
crenyromuMu mokazarensmu: M 16.8-20.5 r/n,
T 15.0-15.3°C, pH 6.7-7.0, Eh +20...+40 MB.
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W cTOYHMKHA UMEIOT T€OXUMUYECKUA THUI MOP-
ckoii Bozibl (NaCl 74.6-76.5 %, MgCl, 6.5-8.0%)
U OJIM3KYI0 K Hell BennunHy oTHommeHus rNa/rCl
(0.89-0.91). Kak ycTaHOBIJIEHO T€IUEBBIMH U T€0-
TEPMHUYECKUMHU UCCIIETOBAHUAMU [5], OHU ABIIS-
I0TCS IiepUBaTaMy ITyOUHHBIX PACCOJIOB, Pa3rpy-
YKAIOIIUXCS TI0 30HE pasyioma ¢ TIyOuHbI 950—
1000 M U3 TEppUTEHHBIX TOPOJ] 3UIBMEPIAKCKON
CBUTBI, CIIararoIiel HU3bI BEPXHETO pudes.

B MaruuToropckom MeracMHK/JIUHOPUH
0 TEOXMMHYECKOM COCTOSTHUU (DITFOUIOB TITy0O0-
KHX 4acTeil HeJlp MOXKHO CYJTUTh 110 Pe3yJibTaraM
OTnpoOOBaHUS CKBKUH YpaJIbcKOl He(dTepasBe-
JIOYHOU I1om@aau 1 MylakKyJIbCKOro T IpOMU-
HEPAIBHOTO MECTOPOXKICHHUS, HAXOISIIUXCS B
Kusumnbckoit cTpykTypHO-(pOpPMaLIMOHHOM 30HE,
BBITIOJTHEHHOU 3 (hy3MBHO-0CAJOYHBIMHU TIOPO-
JaMHU HUKHETO-CPeHEero KapOoHa MOITHOCTBIO
0osee 5 kM. YpalnbCKUMH CKBOKMHAMH 2 U 4 B
ABTOXTOHHOM YacTH pa3pe3a, Ipe/ICTaBICHHON
ku3uIbckoi (D,fm-C t) u 6epesosckoii (Ct-v)
cBuTaMH, Ha riryouHax 2020-3932 m ycraHoB-
sneasl MetaHoBble Cl-Na-Ca cosieHble BOIBI U
paccomsl ¢ M 18.7—65.9 r/1 (He uckiIroueHo, pas-
OaBJIeHHBIE OYPOBBIM PaCTBOPOM ) TTOBBIIIICHHON
KoHIeHTparueit Br (51.8 mr/m), 6nu3koi k Ta-
KOBOM B MOPCKOM BOJI€ ¢ HOPMaJIbHOM COJIEHOC-
Tht0 (Br~ 65 mr/n, M 36 r/x). Cyas o oTHOIIIe-
HusiM rNa/rClI (0.41-0.59) u C1/Br (196), ucxon-
HBIMU I HUX SIBJISIIOTCS CEJUMEHTOTEHHbIE
paccojbl KAaMEHHOYTOJIBHOTO 0CaJ04HOro Oac-
ceifHa, 3aXOpOHEHHbIE B TIOPOJaxX U MpeTepreB-
e MetaMop(hr3alrio B IPSMOM HAMPaBICHUN
(c obpazosannem CaCl,). Baxno o6paTuth BHHU-
MaHUE Ha MHOTOYHCJICHHBIE He(dTe- U OUTyMO-
MIPOSIBJIIEHUS B NAJIEO30MCKUX OTIIOKEHUAX Ku-
3UJIHCKOM 30HBI, CBUJIETEILCTBYIOIINE O BO3MOXK-
HOM He()TEera30HOCHOCTHU Pa3BUTHIX B €€ Mpejie-
Jax CTPYKTYP.

Ha MyngakkyJ1bCKOM T'HIPOUHKEKIIMOHHOM
MECTOPOXKICHUH B TIECUAHUKAX SHTEIHCKOUN CBH-
oI (C,-P|) o6napyxenbl Cl-Ca-Na u croxHbie
0 cocTaBy Bojbl ¢ M 10 37.2 /11, conepxanuemM
CaCl2 10 50-80%. OHu 3anerarT Ha TIIyOHHE
100-500 M B siipe KynoJIOBUIHOM TUPOreOXu-
MHUYECKOH aHOMAJIMH, NPUYPOYEHHOU K 30HE
pas3jioMa, o KOTOpOMY IIPOMCXOJUT pasrpyska
(bopMaIMOHHBIX PACCOJIOB U3 OTJIOKEHUN HIXK-
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Hero kapOoHa. Ha 3To yka3bIBaloT BEICOKHE KOH-
tentpanuu He (10 3-1072 mur/i), Hammawme Br (10
34 mr/m) u I” (1o 2 mr/m), a Tak:Ke U30TOTHBIN
coctaB H u O Boasl (0D%o —101...-78,
0'"0%0 —11...—13) [6].
KocBeHnHble TaHHBIE O TEOXUMUH ITTYOUHHBIX
BOJI TTOJTyY€HBI TAKXKE YPATBCKON CBEPXTITYOOKOM
ckBakuHoil CI'-4, mpoOypeHHol B ceBepHOH ya-
ctu Taruno-Marnuroropckoro nporuda u
BCKpbIBIIIEH 3(h(hy3UBHO-0CaI0UHBIE 00pa30BaHMUs
cwtypa Ha rmyouny 5780 m. B 6ypoBom pactBope
U B BOAHBIX BBITSDKKAX U3 MPOO BYJIKAHOTCHHO-
TEPPUTCHHOHN (JIMIIIEBOI TOJIIH, 3aJICTAIOIICH B
unrepsasie 3057-5337 m, obnapysxena conb CaCl,
[7], 9TO MOXKET OBITh UCTOJIKOBAHO KaK HAJINYHE
B Tiopojax nuToreHHsix Boja Cl-Ca Turma.
IMpenypanbckuii kpaeBoii nporud B npe-
nenax uccienyeMbix ConnkaMmckoid, FOprozaHo-
CoBHHCKOM M benbckoi nenpeccuit, mpoTAru-
BaIOIIUXCS B CyOMEpUIMOHAIEHOM HAIPaBICHHN
BJIOJIb CKJIQJ4aTOro Ypajia Ha pacCTOSTHUE OKO-
101200 kM npu mumpune 25-80 kM, npeacTas-
nsieT co00i KpaeByro MepUKPaTOHHYO YacTh Bo-
crouHo-EBporeiickoi miatgopmbl. BeimoaHen
MomrHou Tosmen (mo 10—-12 kM) mpeumyie-
CTBEHHO TEPPUTEHHBIX OTIIOKEHUN MO3THETO
MPOTEPO30s1 U TEPPUTCHHO-KAPOOHATHBIX TIOPO]T
naneo3osi. B BepxHeli yactu paspesa Conukamc-
KON U benpckol BHajguH 3ajeraeT COJICHOCHas
tomma (10 2000 M) KyHTYPCKOTO BO3pacTa.
[IporuGy B 11€710M CBOWMCTBEHEH MPSIMOM
THT TTyOWHHON THIPOTEOXUMHUUYECKON 30HATh-
HocTH. CBEpXy BHU3 HAOIIOAAETCS TaKasl TOCe-
JIOBATEIbHOCTD 30H: AIB3 6B290' Jomunupyromee
MOJIOKEHUE B 0CAIOYHOM YeXJIe 3aHUMAET 30Ha
kpenkux metaHoBbIX Cl-Ca-Na (Na-Ca) pacco-
JIOB, KPOBJIS KOTOPOI pacrnoiokeHa Ha ITyOuHe
1200-1500 m. Brime nHee 3aneratror Cl-Na
CepoBOAOPOAHBIE paccosbl. OOmas MOIIHOCTD
30HBI PaccoJIOB B TOJICOJIEBBIX KOMILIEKCAX Ia-
71€0305 ¥ TPOTEp0o30s gocTuraet 6—10 kM.
[IpuBenenHas uHpoOpMAaIHsI KacaeTcs reo-
XUMHUHU PAacCOIbHON 30HBI TOPHOCKJIAYaTOTO
VYpana u conpenenbroi yactu [Ipemxypanbs. O6-
patumMmcs Teneps K (pakraM 0OHapyKEeHUs B IITy-
OOKHX HeJpax OpOTeHa U MPOoruda a30HATBHBIX
OTHOCHUTEIBHO MaJIOMUHEPAIN30BAHHBIX BOJI
MHBEPCUOHHOTO XapaKTepa.
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B 3anagnoi yacTu bamkupckoro antu-
KJIMHOPHUS, B OCTIOXKHSsto1IEeH ero KynryHuHCcKon
CHHKJIMHAJIM MeTaMop(hu30BaHHbIE KApOOHATHO-
TEPPUTEHHBIE TOPOIbI pres, MPOPBaHHBIC aii-
KaMH auaba3oB U rabOpoOUIOB, HA MIyOUHY
5154 M ObLIM TIPOWIEHBI MapamMeTpuueCcKOn
ckBaxuHo 1 Kynrynunckoit miomaau. C niny-
ounbl 940 u 3215-3218 M COOTBETCTBEHHO U3
sunbMepaakckor (RF,zl) u rommnckoi (RF js)
CBUT OBUTH MOJIyYEHBI IPUTOKH BOJI CIAEAYIOIIIE-
r'0 COCTaBa:

HCO,72CI2250,6

Na89CabMg5

S0,36HCO,33CI31
Na85Cal3Mg2

BenenctBue oTcyTCTBHS 00Jiee TOJHBIX
JTAHHBIX O TEOXUMHUYECKOM COCTOSHHU 3TUX BOJ
reHeTHYeCcKasi [TUarHOCTHKA WX 3aTpyAHEHA.
PanbIrie oHY cUUTaTNCh HHOUIBTPAITIOHHBIMH,
CBSI3aHHBIMU C TIOCTYTJIEHHEM MIPECHBIX BOJ] U3
30HBI THIIEpreHe3a. W ecim Takoe MoIyIieHne
elle Kak T0 MOkeT ObITh puHATO Uit C1-HCO -
Na BoJl BepXHEro MHTEpBaja, TO OHO BPS JIH
MPUEMIIEMO TSI Cl-HCO3-SO 4-Na BOJI HIDKHE-
ro uHTEepBana. Fimes B BUIy XapakTep TUIpaB-
JTUYECKOH CBSI3U PErHOHATBHO-TPEIIUMHHBIX BOJ
30HBI BBEIBETPUBAHUS M TPEIIUHHO-KHIHHBIX
BOJ 30H Pa3jIOMOB, HEYKJIOHHOE CHW)XCHHE C
ITyOMHOW TPOHUIIAEMOCTH MOPOJI, a TaKXKe
IHEPreTHYECKNE BO3MOKHOCTH HIU3KOTOPHOTO B
3TOM paiioHe penbeda Ypana (BBICOTHI MEHee
600 M), TpyAHO TOMYCTUTh IPOHUKHOBEHUE BOJL
COBpPEMEHHOW MH(PHUIBTpAUY Ha ITyOouHs! 1.0—
1.5 xM, HE TOBOPSI yKe 0 3 KM U OoJiee.

BaxHO OTMETHTB, UTO B 00OMX CITydasx
BOJIbI OTHOCHTCSI K XOPOIIO BBIPAKEHHOMY CO-
nosomy tuiry (NaHCO, o 61% umu 2.5 r/1), He
CBOICTBEHHOMY 30HE runeprenesa Ypana. Ho (u
3TO INIABHOE) OHM OTJIMYAIOTCSI OUY€Hb BBICOKOU
mwenoynocTero (HCO,” 678 u 3242 mr/n), 3uHa-
YHUTEITHHO MTPEBBIIIAIONIYIO TAKOBYIO HHHIBTPO-
T€HHBIX HCO3-Ca BOJI 30HBI THUIEPreHEe3a
(HCO,  20-200 mr/m). Bennuuna OTHOIIEHHS
rNa/rCl nocturaer 4.1.

[Tpupoia BEISIBIEHHOTO THAPOTEOXUMHIYEC-
Koro (heHOMEHa, 110 HallleMy MHEHHIO, CBsI3aHa C
COXpaHEHHEM B JIDEBHHX META0CAIOYHBIX TOJ-

M1.2

2

M11.3



HAYKH O 3EMJIE

max Ypaja peluKTOB BO3POXKICHHBIX JIUTOTEH-
HBIX U METaMOP(OTEHHBIX BOJ, SMUTPHUPOBAB-
LIUX U3 TEPPUTECHHBIX TIIMHUCTBIX MOPO IPHU UX
JeruapaTalud B paHee CYyIIeCTBOBABIIMX JO-
BOJILHO HanpsibKeHHBIX PT-yClnoBuUsAX IUTOTEeHE-
TUYECKHUX 30H arokaTareHesa u metarexesa. 1o
npencrasieHusMm [ 1, 8—11 u n1p.], maBHBIM mpo-
IIECCOM, BEAYIINM K 00Pa30BaHUIO STUX BOJI, SIB-
TsieTCsI TpaHCOpMAIIHsi MOHTMOPHIIIIOHUTA, CO-
nepxamero 10 24% KpucTaIU3alMOHHON
BOJIbI, B WJUIUT U JIPyTHe TUAPOCITIONBI, B KOTO-
PBIX cofepKaHHEe XMMHYECKU CBSI3aHHON MeX-
cinoeBoil Boasl MeHee 10%. [myOuna peanusa-
LMK 3TOTO TIpoliecca ONpenensieTcs re0TepMHu-
YECKUM PEKUMOM HEJIP, a TAKIKE 3aBUCHT OT Oa-
PUYECKUX U TUJIPOTEOAMHAMUYECKUX YCIOBHM,
JIUTOJIOTUH, BO3PACTA MOPOJI U APYTHUX (PaKTOPOB.
[ToaTomMy OHa u3MeHsETCs B Mpefeniax OTAeNb-
HBIX T€0JIOTUYECKUX CTPYKTYP.

[Iporeccrl aeruapaTaliuu MOHTMOPHUILIO-
HUTa HanboJiee U3yUYEeHBI B OCAI0YHBIX Oacceii-
Hax ruatdopm. B mezo30e [Ipukacnuiickoii Bra-
JTUHBl UHTEHCUBHASI THAPOCITIONU3AIUS TIPOKC-
XonuT Ha TyouHe 1.6 kM, maneorene Tepcko-
Kymckoit Bnagunsl — 3.7 kM [12], neBone [Ipu-
naTckoro nporuba — 3.0-3.2 kM [8], maneorene
Mexkcukanckoro 6acceiina — 1.4-2.7 km [10, 11,
13, 14]. CootBercTBeHHO, T Hayana rupociio-
JM3alM MOHTMOPHUJUIOHUTA cocTaBisier 70—
140°C u Boime. CpeaHsis IyOMHA Hadaja Mmpo-
SIBJIEHUS 3TOTO Ipolecca ornpeneiaeHa B 1 kM.

OcobenHocTr (OPMUPOBAHUS M TEOXUMU-
YEeCKHE CBOMCTBA BO3POXKICHHBIX BOJ] 00YCIOBH-
JIU UX PEJIKYIO0 BCTPEYaeMOCTh B «YUCTOM» BU/IE.
OO6bryno Kk HUM oTHOCAT HCO,-Cl-Na u Cl-Na
COJIOHOBATBhIE M COJIEHBIE BOJIbI C M OT HECKOJIb-
kux 10 20-30 1/, KOTOpbIe IO CBOEH TeHeTHYe-
CKOM CYTH SIBJISTFOTCS] CMECSIMU B PA3JIMYHBIX MPO-
MOPIUSIX COOCTBEHHO BO3POXKJICHHBIX JTUTOTCH-
HBIX PACTBOPOB C JIPYTUMH F€HETUYECKUMU TH-
naMu MPUPOAHBIX BOJA. OTIMYUTEIBHBIMU T'€O-
XMMHUYECKHUMH Ye€pTaMU BO3POXKICHHBIX BO, KPO-
M€ OTHOCHUTENBHO HU3KOM M, SIBIISIFOTCS BBICOKAs
menounocts (HCO, + CO,* no 3-8 r/m), HuzKas
cyibarnocts (SO,> < 50 mMr/m), MUHMMAaIbHAS
kouteHTpanus Ca** (10-50 mr/n), nanuuue I, B,
NH," [1]. BeienuBIuvch 13 opoji, OHU Cpasy xke
MIPETEPIIEBAIOT FEOXUMUYECKUE U3MEHEHUS TIPU
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CMEUICHUH C IPYTUMH BOJIaMH U B3aUMOICHCTBUN
C MOPOJIaMH, 3aUMCTBYS M3 HUX PA3ITUYHBIC KOM-
MOHEHTHI. Tak, MOBBIIEHHBIE KOHIICHTPAIIUU B
uccnexyeMbx Bogax SO,* (10 2.74 /1), Ca** (n0
0.41 v/m) u Cl" (10 1.74 /1), Hamo monaratk, CBsI-
3aHbI KCTPAKIIUEN COOTBETCTBYIOIIMX COJIECH U3
MOPO/I.

K BO3pokIeHHBIM BOIaM, KPOME JTUTOTCH-
HBIX, OTHOCSITCSI TAK)KE U IPUPOJIHBIE PACTBOPHI,
TIOSIBIISIFOIIIMECS B XOZI€ MPOIIECCOB PETHOHAb-
HOTo MeTaMop(hu3Ma, Korja B pe3yibraTe rnepe-
KPUCTAJUIM3AlMK TIMHUCTBIX MUHEPAJIOB IPO-
HCXOJUT OKOHYATENIbHOE UX 00€3BOKHMBAHUE 32
CYET BBIJICICHUS] KOHCTUTYIIMOHHOHN BOJHI (B
dopme runpokcunsHoro noHa OH"), conepxa-
HUE KOTOPOH B MOHTMOPWJUIOHUTE COCTABIISIECT
10-12%, a B rumpocitone u XJopure — 10 25—
28%. Cunraercd [9], 4TO 3TOT MpoUECC MPOTE-
KaeT Ha BCEX CTaAMsIX MeTaMopdu3Ma, BKIoUas
AMH-, Me30- B KarameTamopdusm. OgHAKO HaM-
0ojiee MHTEHCUBHO TIOTEPS] BOJHBIMU MUHEpA-
JIaMHU XUMHUYECKH CBSI3aHHOU BOJIBI TPOUCXOTUT
Ha cpemHei craauu mezomeramopdusma (T 500—
1000°C, P 500-1000 MIla), xorma oOpa3yroTcs
samuaoT-aMpudoauTOBas M ampudoIUTOBAs (ha-
LUH.

Ha VYpaue, cyns no smronoruu nopos peru-
OHAJILHOTO MeTaMopdu3Ma (TIIMHUCTHIE, CITFOMISI-
HBIC U JIp. CIIAHIIbI, (PUILTUTHI, KBapIIeBhIC Tiecya-
HUKU U QJIEBPOJIMTHI, KBAPIUTHI, KPUCTAIINYE-
CKHE U MPaMOPHU30BaHHbIE U3BECTHSKU U TIp.) U
HAJIMYUIO MUHEPAIOB-UHIUKATOPOB B MOPOJax
pudes Kynryannckoii ckBaxunsl [ 15], o00pazosa-
HUE WX MPOM30IIIO0 HA HAYAJILHOW 3€JIEHOCIIaH-
[[EBOM CTauu dnuMeTaMopdu3Ma B YCIOBHIX
noBoibHO HU3KUX T (< 500°C) u P (< 500 MITa).
Ha »Toli cTaann MexaHW4YeCcKuid poLece Bblje-
neHus GU3NYEeCKU-CBA3aHHBIX BOJI U3 ITIMHUCTBIX
MOPO/T MPe0dIIaaaeT HaJl XMMUYECKUMHU MPOILIEC-
camu 00e3BOKMBaHUsS MUHEpaioB. [1on BiusHU-
€M re0CTaTHYECKOTO JaBJIEHUS U MOBBIIIEHHOU T
(100—-150°C) u3 mopoy, HadMHas ¢ TITyOUHBI 1 KM,
yaansieTcsl pexkJe BCero ajcopOMpoBaHHAs U
TUIEHOYHAS BOJA M 3HAYUTETIHLHO B MEHbILIEH CTe-
MIEHH — XUMUYECKH CBSI3aHHAS 3a CUET JeTuapa-
TaIlii MOHTMOPHWJUIOHHUTA.

Bwmecre ¢ Tem ciieryet oTMETHTB, uTO B be-
JIOPELIKOM U 371aTOyCTOBCKOM METaMOPPUUECKUX
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KOMIUIEKCAaX balkupckoil Mera3oHsl, CyAs MO
MPUCYTCTBUIO B HUX AMHI0T-aM(PHOOTUTOBOM U
amM(puOOTUTOBOM (haruii, OHM BO3HUKIIM Ha CTa-
nuu Me3ometamopdusma. Ha VYpane mporece
JeTUpaTaluy INTUHUCTBIX MUHEPAJIOB U o0pa-
30BaHUs BO3POXKJACHHBIX BOJ MPOTEKAJ B OCHOB-
HOM B JIOOPOTEHHYIO CTAJUIO Pa3BUTHSI.

JlanHbple 0 MeTamMop(HU3My OCaTOUHBIX
1opoJ1 balknpckoro aHTUKJIMHOPYS BIIOJIHE CO-
IJIaCYIOTCS C KOHLIEMIIIMEN BO3POXKIEHHBIX JINTO-
TeHHBIX U MeTaMOpP(OTeHHBIX MaJIOMUHEPAIIH-
30BaHHBIX BOJI, 3QJIETAIOIINX HA ITyOnHaX 1-3 KM.
DTO MPUHIMIHAIBHOE MOJI0KEHHE, TTOCKOJIbKY
MPUCYTCTBUE BO3POXKACHHBIX, TeM OoJiee MeTa-
MOp(OTEHHBIX PacTBOPOB B ITyOOKUX HEApax
JPEBHUX CKJIAIYaThIX 00JacTel CUUTAIOCH Kpai-
HE MaJIOBEPOSITHBIM.

B cBsi3M ¢ U35105K€HHBIMU JAHHBIMU BO3HU-
KaeT BOIMPOC O BO3MOXKHOCTH COXPaHHOCTH BO3-
POXJIEHHBIX BOJ B NTyOOKHMX HEApPaX IepLUHCKO-
ro Ypana. Cnexyer nojararb, 4TO YCJIOBUS, He-
00X0MMBbIE ISl KOHCEPBALMU B MOPOJAX ITHX
BOJI, BITOJIHE PEAJIbHBI, TOCKOJIBKY HE3aBUCUMO OT
TUIIA THJIPOT€0JIOTUYECKUX CTPYKTYp U Ha TUIaT-
(dhopMax, ¥ B OpOreHax poCT IITyOHHBI BCET/IA CO-
MIPOBOXKJIACTCSI CHIPKEHUEM CKOPOCTEW JIBHKe-
HUS MIOJI3EMHBIX BOJI, YBEJIIMUEHUEM IIPOIOIIKH-
TEJILHOCTH BOJI0OOMEHA B TOPHBIX ITOPOJIax U Po-
CTOM a0COJIFOTHOI'O BO3pacTa MOA3EMHBIX BOI.
I'maporeonnnamuyeckasi 30HaILHOCTh, KaK U re-
HETHYECKU CBSI3aHHAs C HEW TUApOreoXxuMuye-
CKasi, TPUHA/IJIeKAT K KaTeropuu GyHIaMeHTalb-
HBIX CBOMCTB 3¢MHOM KOpBL. B NpuMbIKaromen k
VYpaiy yactu Pycckoii IUTEI yCIIOBHS 3aTPy/IHEH-
HOT'O BOZAOOOMEHA 1 3aCTOWHOTO THIPOT €O IHA-
MHYECKOTO PEKUMa CO3/1at0TCS yKe Ha IITyOUHaX
1000-1500 m B Bepxuem masneosoe (C, D), rue
pacmpocTpaHeHbl CEAMMEHTOTEHHBIE PACcCOJIbI
Cl-Ca tuna u acconuupyroumecs ¢ HUMU He(Tsi-
HbIE MECTOpOXkIeHUs. 3HauanpHO Tamaccorex-
HBIE PACCOJIbl, 110 JTAHHBIM TUAPOr€0XPOHOJIOTHU-
YEeCKUX UCCIIEI0BAaHUM, IPETEPIIeId MeTaMophH-
3alUI0 B IOPO/IaX, HO COXPAaHWIUCH Ha MPOTSIKe-
HUHU, IO MeHbIer mepe, 250 M et [16]. Ha
TaKHX K€ U HECKOJIbKO OOJBIITNX ITyOMHAX HIKE
0a31COB pO3UH, CyAs MO0 BCEMY, JOCTHTAIOTCS
YCIIOBUS BECbMa 3aTPYAHEHHOTO BOJJOOOMEHA U B
THPOTEe0JIOTHYECKHUX CTPYKTypax Ypaia.
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Cy1iecTBYIOT TakKe CYXJACHHs, YTO CO-
XPaHHOCTH OT JAECTPYKUUHN HE(PTAHBIX 3aekKeit
Ha BOCTOKe Pycckol mumThl o0OecrmeunBaeTcs
UCKJIIOYUTEIBHO Oarofapsi HAIM4MIO B MAJIE0-
30MCKOM pa3pe3e SKpaHUPYIOUIEH TOMIIN KYHTYp-
ckux coneil. Kynrypckuit dmronmoymnop B dop-
MHUPOBAaHUM MOJ3EMHBIX BOJ M 3aliexeil YB,
HECOMHEHHO, UTPAeT BECbMa 3HAYUMYIO POJIb.
OnHako 3anexxu HeTH pacIipoCTpaHEeHb, KaK 13-
BECTHO, HE TOJILKO B pallOHAaX HUKHETIEPMCKOTO
rajioreHesa, Ho U JJaJIeKo 3a uX npeneiaamu. Tak,
Ha [lepmcko-bamkupckom cBojie, i€ COIEHOC-
HbI€ KyHTYPCKHE OCaJKU BOOOIIE OTCYTCTBYIOT,
OHHU OOHApYKEHbI B HIDKHEM KapOOHe U JIEBOHE
Ha rryounnax 1300-1700 m. Bonee Toro, conpo-
BOJK/IAIOIINE He(PTAHBIE 3aJIEKU BECbMa KPEIKUe
MJIACTOBBIE paccojbl 3/1eCh UMEIOT Haubolee
BBICOKYIO M (290-310 r/m) m MeTamopdu3ariuto
(rNa/rC10.43-0.48, CaCl, 45-52%) Bo BCel Bon-
ro-Ypansckoit oonactu. [Tono6Hast kapTuHa Ha-
omromaercs u B FOprozano-ChUTBUHCKOM Briaau-
HE ¢ ra3oHe(TAHBIMU U TA30KOHJIEHCATHBIMU
MECTOPOKJICHUSIMH B CPEIHEM U BEpXHEM Kap-
6oHe. Bce 3T0O ykas3pIBaeT Ha THIPOreoIoruye-
CKYIO 3aKPBITOCTb IITYOOKHX HEJIp.

B nacrosiiiee Bpemst B paitone KynryHus-
CKOM CKBaXXMHBI HE BIIOJIHE SICHA cTeneHb M u
TeOXUMMsI IOJI3EMHBIX BOJI, 3aJIETAIOLINX HIKE
U BBIILIE MAJIOMUHEPAIN30BaHHBIX COJOBBIX BOJ.
OpnHako, y4yuThIBasi, UYTO B CEBEPHOM YaCTU aH-
TUKJIMHOPUS HAXOJATCSI ACCUHCKHE MUHEpab-
HBI€ BOJIbI, HICTOYHUKOM KOTOPBIX SIBIISIOTCS XJIO-
PHUHBIE TaJTaCCOr€HHBIE PACCOJIbl, 3aJIETAIOIIHIE
B MeTaocano4nbix noponax RF.zl na riyOune
okosio 1000 M, KynryHuHckue cooBbie BOJbI B
obpasoBanusx RF zI u RF js mpencrapisror, cko-
pee Bcero, 3BeHO MHBEPCHOHHOM TMIPOreOXH-
Mu4eckoii 3oHansHocTH THia A b, b b, B_. .

B MarHuToropckom MeracHHKJIHHOPUH
panee Obutn omucansl pacconbl Cl-Ca Tuna,
BCKPBITBIE Ha YpalIbCKOH Iutomany Kusuinbckon
cUH(OPMBI B BYJIKAHOT€HHO-0CaI0YHBIX 00pa30-
BaHMAX KH3UJILCKOM 1 Oepe3oBckoii cBut (D, fm-
C, V), crararoiyx rojiHaIBUTOBYO YacTh M1aJeo-
30MCKOT0 pa3pesa. B autoXToHe B 3TUX ke, a TakK-
ke B Oosiee MonosbIx ypraseiMckux (C,b-m) mo-
ponax ckBaxxuHamu 1, 4 u 5 Ha rryOounax 1152—
1606 M 0OHapy>KeHBI OTHOCUTEIHLHO MAJIOMUHE-
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panuzoBanubie (1.7-8.6, mnorna mo 14.0 r/m)
Bosbl HCO,-Ca-Na, HCO,-Cl-Na u Cl-Na co-
craBa. OHM IPUHA/JIEKAT K COJOBOMY, MHOT/IA K
xJiopMaraueBomy tunam. OOpaiaroT BHUMaHHUE
BeICcOKME KoHIeHTpannu HCO (mo 2-3 u naxe
5 r/n) u 3nadenust orHomenus rNa/rCl (4.0-6.9).
WMimrocTpauueid CnyXKUT XUMUYECKUNA COCTaB
BOJIBI, BBIBEJIEHHOM CKBaKMHOW 1 M3 KU3MIIL-
CKoM cBUTHI ¢ ITyOuHbI 1500-1606 M:

5 HCO,88C11050,2

Na69Ca23Mg8
bnuskue mo cocraBy coAOBBIE BOJIBI yCTa-
HOBJICHBI U Ha IOGHHCﬁHOM MCEOHOKOJIYCIaH-
HOM MECTOPOXXJICHUHU B BYJIKaHOTE€HHO-0CA0-
YHBIX TIOPOJIaxX JeBOHA Ha ITyorHax 600—1350 m.

ConepxaHue B HUX NaHCO3 cocTtaBisteT 57%
(4.2 r/1), a noHa HCO, -62.2% (3.4 r/n):

HCO,62CI24S0,14

Na95Ca4 Mgl
ConmoBbele BOABI majico30 Ku3niabckoi
30HBI B TCOXMMHUYECKOM OTHOIICHHUH OJIU3KH K
TTyOMHHBIM BOJIaM METaMOP(PUUYECKUX TOJIII
pudest barmkupckoro aHTUKIMHOPHS, KOTOPBIE
T€HEeTUYECKHU UICHTU(UIIMPOBAIIUCH C BO3POK-
JICHHBIMH JIETHIPATAIIMOHHBIMH PACTBOPAMHU.
Henb3s MoTHOCTHIO HCKITFOUUTH 3TH MPOIECCHI
1 B MarauToropckoit Mmerazone. OJJHaKo MEHb-
1asi TyOWHA 3aJIeTaHus 37IECh COTOBBIX BOJI I10-
3BOJISIET MIPEIOKUTD U aJIbTEPHATUBHOE pellie-
HHE BOIPOCA MO TOBOIY HUX MPOUCXOKICHUS.
OHO COCTOUT B MPU3HAHHUH CIAETYIONIUX TTOC-
JIeZI0BAaTEIILHO MPOTEKAIOIINX TPOIECCOB: 1) rmo-
CTYMNJEHHUE MO 30HAM Pa3JIOMOB NPECHBIX
HCO,-Mg-Ca Boj1 13 30HbI TUTIEPreHE3a HA [Ty~
Oouny nopsaaka 1 km; 2) pa3iokeHue ruipoKap-
OOHATOB KAJIBITUSI U MAarHUS B YCIIOBHSIX ITOBBI-
wennbx T: Ca(HCO,), — CaCO,| + HO +
+ CO,n Mg(HCO,), > MgCO,| +H,0+CO,;
3) YIJIEKUCIOTHOE BhIIIEIaYMBAaHUE HATPUEBBIX
ATIOMOCHUIJIMKATOB ¢ ydactuem noHa H*, oopa-
3YIOILIET0ocs 3a CYET JUCCOLMAIUU BOIBI U
yroabHoi kucnotel: 2NaAlSi O, (ansbur) +
+2CO, + 11H,0 — AlS1,0,(OH), (xaonu-
uut) + 2Na" + 2HCO, + 4H,Si0,.
['upponuTuyeckue Mporecch B 3TOM CIIy-
4ae MoJ00HBI TeM, YTO MPOTEKAIOT B 30HE BbI-
BETPUBAHUS KPUCTAJUIMYECKHUX MOPOA Ypaia

M6.7 pH 7.1.
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v BeyT K o0pasosanuto npecubix HCO,-Ca (Na-
Ca) Boj1 c1ab0BBIpaskeHHOTO cOI0BOTO THIa. Ho
OTIIMYUTENBHON 0COOEHHOCTHIO ITyOMHHBIX CO-
JIOBBIX BOJI CITy’KaT yCIIOBUS BeChMa 3aTPy/THECH-
HOTO TUJIPOJAMHAMUYECKOTO PEXHUMa, B PE3YIlb-
TaTE YEro YBEeJINYUBACTCS MPOJOJIKUTEILHOCTD
B3aMMO/JICUCTBUS BOJIbI C TOPO10i1. DaKTOp Bpe-
MEHU KaK pa3 U CIIOCOOCTBYET Oojiee TIIyOoKon
TEOXUMHYECKOH mepepadoTKe aliOMOCHITMKATHO-
rO BEIIEeCTBa M HAKOIUICHHIO B BOJAX XOPOIIO
pacteopumoii conn NaHCO,. Peanusanus sto-
IO Mpoliecca B NIyOMHHBIX YCIOBUSAX 3aHUMAET
COTHU—TBICSYH JIET.

B IIpenypajibckom nporude orpecHEHHbIE
BOJIbI B TEOXUMHUYECKOM U T€HETUYECKOM OTHO-
HICHUSIX KapIUHAIBHO OTINYAOTCS OT MAJIOMHU-
HEpaJIM30BaHHBIX MTYOMHHBIX Ta30BO-KUIKHX
dmronoB Ypana. Xopomio u3ydeHnsl oHu B Co-
JIMKaMCKOM Jienpeccuu. B eHTpaibHOM U OXK-
HOM ee JacTsAX HaOIoIaeTcs mpsiMasi THAPOTeO-
XUMHUYECKas 30HaIbHOCTh Bua A b, B, . Mak-
cuMasibHass M MoA3eMHBIX BOJ 3aUKCHPOBaHA
B JICBOHCKHX OTJIOKEHUSIX Ha ITyOHHE 2.5-2.7 kM
(puc. 1). C rnyOnMHO# TIPOUCXOAUT POCT METa-
Mopduzamuu paccosoB (rNa/rCl 0.95...0.60) u
koHIeHTparuu Br- (mo 1450 mr/mn), cHuxaeTcs
cynmbarnocts (rSO,-100/rC12.5...0.1). Conep-
kanue |- B pacconax OTHOCUTEIHLHO HEBBICOKOE
(<20 mr/m).

B 10 e Bpems ceBepHast Haubosee ry06o-
Kasi, IPUMBIKAIOIIAs K CKJIaI4aToMy Ypally 4yacTb
BIIAJIMHBI, B Mpeesiax KOTOPOH pacroiokKeHbI
I'exckas, Kucnosckasi, SI3pBunckas, CeBepHasi,
Bepxneconukamckas u n1pyrue Hedrepaspeo-
YHBIE TUTONIA/IA, UMEET OTUETIINBO BHIPAKEHHYIO
WHBEPCUOHHYIO THIPOT€OXUMUYECKYIO 30HAb-
Hocth: A b, B, B_, B, . Ona npossisieTcs cHa-
yaja B pocte M Box ¢ mryounou (10 260 r/i), a
3aTeM B ee peskoM cHmxkeHuu (< 80-30 r/m),
BBI3BAHHOM YMEHBIIICHUEM COJICP>KaHUS TJIaB-
Hbix noHOB (Cl-, Na*, Ca?"), conpoBoK1aroIIH-
MHCSI UIBMEHEHUEM KoHIleHTpanuii Br-, I, cre-
MeHn MeTaMopdu3anuu, CyinbHaTHOCTH BOJ U
IPYTUX TE€OXMMHUYECKHX MOKazaTeleil Hu
cBoiicTB. Hanbonee onmpecHeHHBIE PaCCOIBI
IpUYypOYEHBI K KapOOHATHOMY pU(POTEHHOMY
b paHCcKO-(haMEeHCKO-TYPHEHUCKOMY KOMILIEKCY
(D,-C)) na rnybunax 1900-2400 m (puc. 2).
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Puc. 7. CBs3p MeX1y KOHIEHTpAIUsIMH [
1 NH," B paccomax
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Tak, ckBaxxknaoi 11 KucmoBckoi mromann u3

(bameHCKUX OTIOXKEeHUH u3 mHTepBana 2010—

2062 M noxy4yeHa BoJia CIEIYIOLIEr0 COCTaBa:
CH,Br 225166,

CI9350,6 HCO,1

Na63Ca24Mg13

C nryOuHOI 1o Mepe ymeHbIleHus: M Boj
Metamopdmsamus ux camxkaercs (rNa/rCl 0.39—
0.90), a cynmbhaTHOCTD, HAITPOTHB, YBETMUUBACTCS
(1SO,-100/rC10.3-6.4). D11 U3MEHEHNS COTIPOBOK-
narorcs yeusenueM menounoctu Box (HCO,™ 50—
1200 mr/i1), yMeHbIIIEHUEM KOHIIEHTpaIuu Br-
(1450—100 mr/1), 1 (4TO COBEPILICHHO HEOXKU IaH-
HO) poctoMm coneprxkanus I (5...140 mr/n) (puc. 3—
6). BaxxHo ykazaTh, YTO THAPOTCOXUMUIECKast MH-
BEPCHSI ACCOIMUPYETCsI C Ta30KOH/ICHCAaTHBIMU U
He(Tera3oBbIMHU 3aJIeKaAMHU.

B paGore [16] mpuBeseH KpUTHUECKHIA 00-
30p CYIIECTBYIOIIUX MPeICTaBICHUH 0 (POPMHUPO-
BaHUH Pa3IMYHBIX FEOXUMHUYECKUX TUIIOB Pacco-
noB [Ipenypaibst 1 ”HBEPCUOHHBIX THIPOT€OXH-
MHUYeCKHX pa3pe3oB. [lokazaHo, yTo uHpUIBTpa-
IIMOHHBIC W DHJIOTEHHBIE TIPOIECChl HEMPUIACT-
HBI K 00pa30BaHUIO0 ITYOMHHBIX OIPECHEHHBIX
paccosnoB Conukamckoi nenpeccuy. C ToMOLIbIo
THIPOTEOXUMUYIECKOTO H T€0JIOTO-CTPYKTYPHOTO
aHaJi3a BBIMOJIHEHA TeHeTUYeCcKast IMarHOCTHKA
3TUX PAaCTBOPOB, MO3BOJIMBIIAS UIEHTUDUITUPO-
BaTh UX C MPUPOAHBIMH BOJJAMH KOHIEHCATOTEH-
HOTO IPOUCXOXKAeHHS. MexaHn3m (hopMUpOBaHUS
UX HamOoJIee TOJIHO U3JIoKeH B [17].

YcTaHOBIIEHO, UTO MPOLECCHl TEHEPALMH
razo00pa3HpIX YB 1 TUCTUIUISIIMN B HUX BOBI
npoTekaroT Ha rmyouHax 5—7 km (T >100°C,
P >50 MIla) B 1€BOHCKO-BEHICKHX OTJIOKCHH-
SIX 30HBI IOTpykeHuss COTUKAMCKOM IeTIPECCUu
I10J] AIJIOXTOHHBIE CTPYKTYpbl Ypana. OTcrona u3
30HBI ra3000pa30BaHUS IPOUCXOANUT BOCXOIIIAS
cyOBepTHKaIbHAS MUTPALHs] 3HAYUTEIBHBIX KO-
JUYECTB BOAOYIJIEBOAOPOAHBIX cMecei B Oosee
msrkue PT-ycnosus (T 3040 °C, P 20-25 MIla)
pudobeix MaccuBos D,-C , 5KpaHUPOBaHHBIX
GuronI0yopHBIMU BU3eHCKUMU mTuHaMu. [1pu
3TOM OTHOCHTEIHHO KOPOTKHE MYTH MUTPAIHH
(TBICSTYM METPOB) M BHICOKHE CKOPOCTH JIBHKE-
HUS BOJIOYIVIEBOAOPOAHOTO GuItoH/Ia Mo MpOoHU-
L[a€MbIM Pa3JIoMaM, OIPEIEIISIONIIE TEMITbI CHU-

M35.7 pH 6.37.
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eHus1 T 1 MHTEeHCUBHOCTD BbIJIEJICHHS CBOOO/I-
HOU BoJbI M3 YB, mpensarcteytor auddy3non-
HOMY U KOHBEKIIHOHHOMY paccessHHIO (irouna.

Cam mexaHu3M (HOpMHUPOBAHUS KOHJICHCA-
TOTEHHBIX BOJ U MOCIIEAYIONINE MPOIECCHI B3a-
UMOJIEHCTBUS C KPENMKUMH IJIACTOBBIMH Pacco-
JIaMH XOPOIIO OOBACHSIOT FEOXUMUYECKYIO CIie-
UKy 00pa3yIOIMXCs POMEKYTOUHBIX BO: UX
MOHIKEHHYIO OTHOCUTEIHHO OKPYKAOMIHX (HO-
HOBBIX paccosioB M, oboramennocts HCO,,
obennennocts Bru nip. Kak mokazanm sxcriepu-
MEHTaJIbHBbIE UccieioBanus [ 1 7], mpu ucnapeHuu
J1acTOBOTO paccoiia B YB a3y momHocThio me-
pexonat noust HCO,” u CO,>, Torma kax I u Br-
OCTalOTCsl B UCXOIHOM pacTBope. Iloatomy 1o
Mepe pa30aBIeHHs KOHACHCATOTCHHBIMU BOIAMU
TUIACTOBBIX PAcCOJIOB KOHLEHTpalus Br B HUX
JIOJKHA HEM30E)KHO CHIDKATHCS, a HCO, - Bo3-
pacTtaTh, 4TO U MMPOUCXOTUT B IPUPOIHOI CUTY-
anuu (cm. puc. 3—4). [Ipu 3TOM aHOMaJBLHO BbI-
COKasi HOZOHOCHOCTh OIIPECHEHHBIX BOJ B Couu-
KaMCKOI Jieripeccru 00yCIIOBIeHA SKCTpaKiuei [
U3 OpraHOMUHEPAJIbHBIX COSTMHEHHUN OO Jie-
BOHA U BEHJIa KaK B [IPOIIECCE BEPTUKAILHOM MHT -
paluy BOJOYIIIEBOIOPOIHBIX CMECel 13 30HbI ra-
3000pa30BaHMs B TITyOOKHX YaCTIX HeAp Ypania B
BBIILIEJIKAIIYTO 30HY Ta30HAKOILICHHUS, TaK U TIPU
B3aMO/IEHCTBHUH 3THX BOJI C IOPOJAMH HEMOCPEI-
CTBEHHO B T'a30BOM 3aJIEKH B YCJIOBHUSX MSTKOTO
Tepmonu3a. Ha 3To yka3biBaeT npsiMasi KoppeJsiiu-
OHHasl 3aBUCUMOCTh Mexk Ty I 1 NH, *, koTopbie s1B-
JISTFOTCSI ITPOJTYKTOM JECTPYKIMHU a30TCOIeprKallie-
ro OB (puc. 7). [Ipuuem xapaxkTep CBSI3H MEXIY
ATUMH KOMITIOHEHTAMH Pa3IuyueH J1si KPEKUX pac-
COJIOB paiioHOB C HOPMAJILHOM TMIPOr€OXUMHUYe-
CKOM 30HAJILHOCTBIO U OMPECHEHHBIX BOJI B Tpe-
Jiefiax TUIPOreOXUMHYECKO MHBEPCHH, UTO MO/I-
YEpPKUBAET UX FTEHETUYECKUE Pa3INIHsI.

Crnenyer oOpaTuTh BHUMaHHE Ha Cylle-
CTBEHHBIC Pa3NUuusi PU3UKO-XUMHUUECKUX
cBOMCTB He(dTel KapOOHATHOTO KOMIIJIEKCA
D,-C, s paiionos ColnkaMCKO# JETPECCHH C
Pa3TUYHBIM XapaKTePOM I'HIPOTeOXUMUYECKOM
30HAJbHOCTU. YCTaHOBIEHO [ 18], 4TO KMEHHO
K CEBEPO-BOCTOYHOM YacTH €€ U MEPEOBbIM
CKJIaJIKaM Ypalla PUypOUYCHbl HE MPETEPIIEB-
[IME 3aMETHBIX TUTIEPTreHHbIX U3MEHEHUI Hau-
oonee nerkue (¢ <0.80 r/cm?) Hedtn HadTeHO-
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BO-METaHOBOI'O THUIA, OTIUYAIOIIUECS MEHb-
IITUM COJIEpKAHUEM CEphI, CMOJI, ac(aTbTeHOB
1 OOJIBIITUM COZIep)KaHUEeM OC€H3MHOBBIX (hpak-
uuii. B ee npenenax, B OTIM4YME OT CONPEIEIIb-
HBIX paiioHOB Bomro-Ypanbckoro HedTeraso-
HOCHOT'0 OacceifHa, B HeTSAX MPAKTUUECKH OT-
CYTCTBYIOT METaJTIONOPpPUPHUHBI (BaHAINEBHIC
Y HUKEJIEBbIE KOMIUIEKCHI) M OTHOIIICHUE TIPH-
cTaH/(pUTaH B COCTaBE M30NPEHOUIHBIX Y B 110-
CTUTaeT MaKCUMaJbHBIX 3HaYeHu (> 2-3). Bce
3TO 00BSACHSAETCA Y4acTHEM MPOIIECCOB KOHCH-
catooOpa3zoBaHusl B (HOpMHUPOBAHUM 3ajekKen
VB B ycnoBusix 0osiee BRICOKHX CTa/IMH KaTare-
HETUYECKHX Mpeodpa3oBaHuii Hedrerazomare-
PUHCKHX TTOPOI.
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-
GEOCHEMISTRY AND NATURE OF DEEP-SEATED POORLY-MINERALIZED
GROUNDWATERS IN THE URALS AND THE CIS-URAL TROUGH

© R.F. Abdrakhmanov, V.G. Popov

Institute of Geology, Ufa Scientific Centre, RAS,
16/2, ulitsa Karla Marksa, 450077, Ufa, Republic of Bashkortostan, Russia

This paper is based on investigation into the geochemistry and genesis of gaseous—liquid fluids from deep interiors
of the main tectonic elements (megazones) of the Urals: the West Ural outer zone of folding, the Central Ural uplift, and
the Magnitororsk Megasynclinorium. Vertical geochemical zoning and the origin of deep gaseous—liquid fluids of mountain
areas are important, but poorly studied theoretical problems of modern hydrogeology. For a long time, there were ideas
on orogenic areas as a whole and the Urals in particular as hydrogeologically open structures, with prevailing oxygen—
nitrogen fresh hydrocarbonate waters formed under the influence of hypergenic factors. The paper presents our own
results based on field observations of mineral sources and hydromineral deposits of the region, as well as results on ion—
saline and gas composition of underground waters in deep holes drilled by different geological organizations mainly in the
South and Middle Urals. Special attention is paid to analyzing the reasons for the occurrence of freshened waters
creating hydrogeochemical inversions in the hydrolithosphere. Consideration is given to the association of hydrocarbon
deposits and poorly-mineralized waters within the conjunction zone between the orogene and the trough. Analysis and
generalization of these data allow us to consider geochemical peculiarities of gaseous—liquid fluids from deep parts of the
section, their nature, and the type of hydrogeochemical zoning of the region.

Key words: brines, freshened deep groundwaters, geochemistry, genesis, Urals, Cis-Ural Trough.
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HNCTOPHUA, APXEOJIOI'MA, OTHOJIOTI' A

VIIK 39(470.57)

®UHHO-YITOPCKHUE HAPOJIbI B O THOKYJIbTYPHOIH U KOH®ECCUOHAJIBHOM
CTPYKTYPE HACEJIEHUSA PECITYBJIMKHA BAIIKOPTOCTAH

© P.P. Cagukos

Ha ocHoBe omy01MKOBaHHBIX U APXUBHBIX HCTOYHHUKOB JIA€TCSl STHOKYJIBTYpHAs XapaKTepUCTHKA (PUHHO-YTOp-
ckux HapoaoB Pecryonuku bamkoprocran. M3 ¢uHHO-YrOpcKUX HApOJOB 3/1€Ch MPOXKUBAIOT MAPUIIIBI, MOP/IBa,
YIAMYPTHI ¥ 3CTOHIIBI. BCe 3TH IpyIIibl HAceIeHUs] 00pa30BATUCH B X0ZI€ MUTPAIIMOHHBIX rporieccoB X VIII-XIX Be.
Bwmecte ¢ TeM 3T HapoabI HE IPEICTABISIIOT CAMHBIE MOHOJIUTHBIC 00pa30BaHMUs, a PACTIaaOTCs HA PSIT STHOJIO-
KaJbHBIX, THAICKTHBIX U KOH(PECCHOHANBHBIX TpymIl. Harpumep, MapHiIIbl TpeICTaBICHBI MTPUOETHCKOH U HKCKO-
CIOHBCKOM rpylaMH, pa3roBapuBaroT Ha IISITH JUAJIEKTAX, €CTh MAPUHIIBI KPEILIEHbIE U MCIIOBETYFOIINE TPAIUIIMOH-
HyI0 penuruto. Takue moxpaseneHus o STHOKYJIbTYPHOMY, JIMHIBUCTUYECKOMY M KOH()ECCHOHATBHOMY MPHU3HA-
KaM XapakTepHbl U Ui APYTUX GUHHO-YTOPCKUX HAPOIOB.

B stHOKYNBETYpHOM TpocTpancTBe PecnyOnmkn bamkoprocTan nMeeTcsl MOMIHBIN (PMHHO-YTOPCKUH TITACT.
31ech NeHCTBYIOT HAITHOHATIBHO-KYIBTYPHBIC 00BEINHECHNUS, CYIIECTBYIOT (DONBKIOPHBIEC KOJJICKTUBBI, H3IAI0TCS
ra3eTsl, B [IKOJAX N3y4aroTcsl HAI[HOHATBHEIC SI3BIKH. B pecryOrike Tarxke mpoBOasSTCs (PUHHO-YTOPCKHE MEPOTI-

puATUA MEXKAYHAPOAHOT'O Maciuraoa.

KitoueBble ciioBa: pUHHO-YTOPCKUE HAPO/bI, MAPUHIIBI, MOP/IBA, YAMYPThI, 3CTOHIIBI.

Tepputopus Pecnyonuku bamkoprocran
SIBIISIETCS OIHUM U3 PETUOHOB KOMITAKTHOTO IPO-
KHUBaHUS PUHHO-YTOPCKUX Hapo10B. [To maHHBIM
nepercu Hacesnerus 2010 1., B pecmyoOnuke mpo-
xuBatoT 103 658 mapuiiues, 20 300 MopaBHI,
21 477 yamypros [1, c. 19-23]. C xonua XIX B.
OTMEYaeTcs TaKKe HeOOobIIast TPYIIa SCTOHIIEB,
B 2010 r. ux HacuuthiBajoch 219 yenosexk [1,
c. 25]. B pecniyOnuke 1eHCTBYIOT HAlTMOHAILHO-
KYJBTYpHBIE LIEHTPbI U aBTOHOMUU (PUHHO-YTOP-
CKUX HapoJIOB, CYIIECTBYIOT (POITBKIOPHBIC KO-
JICKTUBBI, U3JA0TCA I'a3€ThI, B IKOJIAX U3YyYarOT-
CA HAIMOHAJIbHBIC SA3BbIKU. B HAYyYHBIX YUPCIKIC-
HUSIX peCIyOMKU HAKOTUIEH OOTaThlii OMBIT U3Y-
YeHus PUHHO-YTOPCKUX HApOIOB, B OHIAX MY-
3eeB COOpaHbl YHUKAJIbHBIE KOJUIeKmu [2, 3]. Pec-
MyOIMKaHCKas ToCyIapcTBeHHasI porpamma «Ha-
ponbl bammkopTocTanay, pa3paboTaHHas oA py-
koBozicTBOM uil.-kopp. PAH P.I'. Ky3eesa, npemyc-
MaTpUBAET COXPAaHEHHE U BO3POXKICHUE S3bIKOB
U KYJBTYpP (PUHHO-YTOPCKUX HAPOIOB.

C 1993 r. o navano 2010-x rr. ocymect-
BJIs1J1a CBOKO ACATCIBHOCTD Accounaum{ (bl/IHHO-

yropckux HaponoB Pecniyonuku bamkoprocraH.
B 2005 1. yupexxnena Accambiest puHHO-YTOP-
ckux HapoaoB PB, Bxoasias B coctaB Acconua-
nuu GUHHO-YTOPCKUX HaponoB Poccuiickoit
®denepanyn. Takum 00pa3oM, B STHOKYIIETYPHOM
nmpocTpaHcTBe bamkoprocraHa nMeercs MoOII-
HBIA (PMHHO-YTOPCKUH TUIAcT. B CBsI3M ¢ 3THM B
peciy0iMKe TakkKe IPOBOATCS PUHHO-YTOPCKUE
MEpOTIPUATHS MEXIYHAPOJHOTO MaciiTaba: B
deBpane 1999 1. 31ech COCTOSIIOCH 3aceaHue
Cosera mexayHapoaHo MononaexHoit Acco-
uanuu GuaHO-yropckux HaponoB (MADYH)
[4], a B beBpaie 2005 1. — 3aceqanue Koncynpra-
THUBHOTO KOMHTETa (PUHHO-YTOPCKUX Hapo-
70B [5]. B manHoi#1 paboTe mpeanpuHsTa MOmbIT-
Ka JIaTh KPAaTKYI0 STHOKYJIBTYPHYIO XapaKTepHC-
THKY (PUHHO-YTOPCKUX HaponoB PecmyOmumku
bamkoprocras.

Mapuiiyvr. Mapuiinel bamkoprocrana ot-
HOCSATCS K 9THOTpaMUeCKOM rpyIine BOCTOUHBIX
MapuiiieB (3pBen Mapuit). Beimenstorcst 4eThi-
pe MOATPYIIIbI BOCTOYHBIX MapUHIIEB: TPUKaM-
ckue (yomMaH Mapuii) — Tarapcran, YoMypTus;

CAZIUKOB Panyc PapuxoBuy — a.1.H., UHCTUTYT 3THONOTHYecKUX uccnenoBanuii uM. P.I. Kyseesa Y pum-
ckoro HayuHoro 1ieHTpa PAH, e-mail: kissapi@mail.ru
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ypasbckue (ypan mapuii) — CBepjioBckas 00-
nacts, [lepMckuii kpaif; UKCKO-CIOHbCKHE (Oerte-
Oeit mapwmii) — bakanunckuit, TyiiMa3uHCKUN 1
[apanckwuii paiionsl Pb; npubensckue (ymno ma-
puit) — banraueBckuii, bupckuii, biarosernien-
ckull, [roptronunckuid, Kapannensckuii, Kai-
TacuHckuii, KpacHokamckuii, MUIIKUHCKUH,
Hypumanosckuii, SIHaynsckuii paiionsl Pb [6,
c. 17].

B Pecnybnuke bamkoproctan mMapuiiibl
SIBJISIIOTCS] HOCUTEISIMU KaJITACUHCKOT0, OMPCKO-
ro, 6enebeeBCKoro, 0ANTauYeBCKOTO M MPUOECITh-
CKOT'O TOBOPOB BOCTOYHOTO INAJIEKTAa JTyTOBO-Ma-
PHUICKOTO SI3bIKA.

Mapuiins! bamkoproctaHa sBISIOTCS OJI-
HOM W3 JIOKaJbHBIX PYII 3TOr0 HapoJa, KOTO-
pbl€ MPUIIEPKUBAIOTCS CBOMX TPaAULIMOHHBIX
BepoBaHui. Cpeau NMPUYMH MUTPALIUU MapHii-
11eB Ha OaIIKUPCKUE 3eMIIH — CTPEMIIEHHE coXpa-
HUTD BEpYy CBOMX IpeakoB. OTensis ceds oT Kpe-
IIEHBIX MAapUWIIEB, OHU HA3BIBAIOT CEOsl «4H
Mapmu» — «UCTUHHBIE Mapuiiby. OAHY U3 IpU-
YUH COXPaHEHUs cpeau MapuiiieB bamkoproc-
TaHa BBICOKOT'O 3THUYECKOTO CAMOCO3HAHUS HC-
CJIEIOBATENN BUJAT UMEHHO B WX IPHUBEPIKEH-
HOCTU TPaJAUIIMOHHOM penuruu [7, s. 223].

HeOGombmias gacts Mapuiines bamkoprocTa-
Ha BCE € IOJBEpIIach KpelleHuto. B koHle
XIX — Hayane XX B. LIEHTpaMU paclpoCTpaHe-
HUS CpeIY BOCTOYHBIX MapHUIIIEB MIPABOCIABUS
cranu ¢. Hukono-bepe3oBka bupckoro yesna u
ye3aHbIi HeHTp T. bupck. B ¢. Hukono-bepes3os-
Ke JeicTBoBasI MyKckoil Kamcko-bepesoBckuii
Boropoauiikuiit MECCHOHEPCKHI OOILIeKUTENb-
HBIII MOHACTBIPb, HACTOATEIEM KOTOPOTO ObLI
UT'yMEH AHacTacuii, MapHel] 1Mo MpoUCXOXKIe-
HUIO, IPU MOHACTHIPE AEMCTBOBAIA YEPEMUCCKAs
[IEPKOBHO-TTpHUXO0/ICKas mkosia. B 1895 1. 6b11a 3a-
JokeHa, a B 1899 r. ocslieHa T.H. «MHOpPOIUE-
CKash» LIepKoBb B bupcke, 0CHOBHBIMU MPUXOXKA-
HaMU KOTOPOH SBJISAIUCH ydauuecss bupckoi
MHOPOTYECKON YUUTEIHCKOM IIKOJIbI M KPEILIEHbIE
«uaepemMuch» brupckoro yesna.

Ilo crarucTMYeCKMM JAaHHBIM, Ha HAdalio
XX B. KpelleHsle Mapuiilsl B bupckom yesne
MPOKMBAJU B 28 HACEICHHBIX MTyHKTAX, BXOJIUB-
mux B coctaB 10 mpuxoaoB. YHuco KpeleHbIX
MapuiIeB OleHUBaIOCh B 3145 yenoBek 000-

84

ero nona. B Y gumckoii enapxuu HaCUUTHIBAIOCH
5 CBAIICHHUKOB-MAapUHILEB, HO JBOE U3 HUX CIIY-
JKWIN B pyccKux npuxozax [8, c. 55]. Heine, no
HaIIUM T0JIEBBIM JaHHBIM, KpPEIIeHbIE MapHii-
161 (KPAIIIMH) MPOKUBAIOT B CIAEAYIOIIMX HAce-
JeHHbIX TyHKTax: Hukonbckoe, Apnan, KyBaku-
HO, buktumupono, AnaceBo, Am3s, [lymnyp
KpacHokamckoro paiioHa.

B nmoctcoBeTckue roapl HaOmOAaeTCs OI-
pElEICHHBIM UHTEPEC MApUHLIEB K JIIOTEpPaH-
CKOM penuruu. B 1anHoM ciiydae MuccuoHepa-
MU BBICTyHalOT (puHCKHUE moTepane. B r. bupcke
MOCTPOEHA JIOTePaHCKasl LIEPKOBb.

He u3bexanu mapwuiinpl bamkoprocrana u
BIIUSIHUSA CO CTOPOHBI UciiaMa. MycylibMaHCKast
MUCCHsI 0COOCHHO ycmimiach B kKoHie XIX —
Hayane XX B. [lepeiins B uciam, Mapuiiibl Me-
HSJIM TaK)Ke€ CBOE DTHMYECKOE CaMOCO3HaHHeE,
BJIMBAsICh B COCTaB TaTap. B HacTosiee Bpems
MOTOMKH MPUHSBIIMX UCJIAM MapUHIIEB CUUTA-
10T ce0s TaTapamu.

[TepBbie 00IIECTBEHHO-TIOIUTUYUECKHE
OpraHU3aIMKA MapUHIIeB OBLITH 00pa30BaHbI Cpe-
JI1 BOCTOYHBIX MapuiilieB B Y pumckoi ryoep-
Huu: B 1917 r. aeiictBoBanm Y pumckoe ropos-
cKkoe oObenuHeHne mapu U bupckoe o0miecTBoO
yepemuc [9, 1. 9, 37-45]. Ilepssiii Becepoccnii-
CKMIl Cbhe€3/1 HapoJia MapHu COCTOSUICS B HIOJIE
1917 r. B bupcke Y ¢pumckoii ryoepann. Ha nem
npucyTcTBOBaIO 178 nenmeratoB U3 pa3HbIX Ty-
OepHwuii, HaceaeHHbIX Mapuiiami [ 10, c. 82—83].
BosbiieBukM M3 4yucia MapuiiieB U yAMYpPTOB
Y humckoii rydbepaun B HOsiope 1919 1. mpoBenn
B Ye nepsbiii Yumckuii ry0GepHCKUil Mapu-
BoTckuid che3n [11, c. 103]. B 20-e rr. XX cTone-
s B Y puMcKor ryOepHUH AeiicTBoBaiu Ma-
putickuii mogotaen ['ybepHckoro oTaena mo je-
JlaM HallMOHaJbHOCTEH M Mapuiickasi CeKus
ryokoma PKTI(6). B mapte 1925 1. B bupcke Obi1a
NpOBECHa MapHiicKas KpecThsiHCKas Oecrap-
tuitHas koHpepenuus. B 30-e rr. Ha TeppuTo-
pun bamkupckoit ACCP Mumiknnckuii u Kan-
TACUHCKHWA PalOHBI UMEJH CTATyC HAIMO-
HaJIbHBIX.

HannonaneHOe nBukeHue Mapuiines bami-
KOpPTOCTaHa BO3pOAUIOCh B 80-€ I'T. MpoIsioro
ctosetusi. Heo6x0qMMo OTMETHTD, YTO TO MPO-
M30IIJI0 paHblle, 4yeM B caMoil Mapuickoit



P.P. Caouxos. @unno-y2opckue HapoOobl 8 IMHOKYILbIMYPHOU U KOHDECCUOHAILHOU CIMPYKIYpe...

ACCP. B koHiie 1988 r. no uHMITMATUBE MapHii-
CKOW MHTEJUTMTeHIMU ObLT co3faH Y puMckuii
TOPOJICKOM KITy0 MapuiCKo# KynbTypsl «Mapmy.
B urone 1989 1. Ha pecnyOIMKaHCKOM COBEIla-
HUW MapuHCKO# 001mecTBeHHOCTH B Y (pe ObLI0
co3gaHo Mapwiickoe pecrmyOaruKaHCcKoe 001Ie-
ctBo. [Ipencenarenem Obut n36pan I.1. Ubyna-
eB. C uronst 1991 r. obmecTBo ObUTO TIEpEenMe-
HOBaHO B Mapwuiickuii OOIIECTBEHHBIN HEHTP
Pecny6nuku bamkoprocraH, a ¢ OKTA0pA
1994 r. — B Mapuiickoe 00I1eCTBEHHOE 00he/TH-
Henue «Mapwii Yimem» PecnyGmuku bamkopro-
cTaH. 3aJlauaMu OpraHu3aluu SBISITUCH: CO3/a-
HUE HEOOXOIMMBIX YCIOBHH i CBOOOIHOTO
pa3BUTHS U IPUMEHEHUSI MapHUICKOTO S3bIKA B
Pb, coxpanenue u pa3BUTHE AyXOBHOU U MarTe-
pUAIIBHOM KYJIBTYpPhl MapUICKOTO Hapoaa, U3y-
YeHHe U BO3POXKJEHHUE MAPUNCKHUX HAPOJHBIX
TpagauIuii, oObr4aeB, OJIBKIOPHOTO HACTICHS.
C 2004 r. oOmiecTBeHHast OpraHu3aIys Mapuii-
11eB ObLTa IpeoOpazoBaHa B PernoHansHyro mMa-
PUICKYIO HAllMOHAJIbHO-KYJIbTYPHYIO aBTOHO-
Muro «IpBen Mapuii». PykoBoautenem u3dpan
[1.1. bukmyp3un. B Tom >xe roay ObuT co3nan
MapUHCKHUI UICTOPUKO-KYJIBTYPHBIN LIEHTp «Ceno
MuikrnHo» B MUIIKMHCKOM pailoHe, KOTOPBIi
IIPU3BaH COXPAHATh U Pa3BUBATh SA3bIK U STHU-
YECKYI0 KyJIBTYpY MapuiileB bamkoprocrana.

B nHacrosiee BpeMs pa3inyHble MEPONPHSI-
THSI TIO TIOJIIEPKKE MAPUICKOM KYJIBTYPhI TPOBO-
ITCs B ¢. MUmknHO MuImKHHCKOTO0, ¢. Kanracer
Kanracunckoro paiionos, rt. bupcke u Herexam-
cke. Haamnast ¢ 1991 r. B Hedrexamcke exeromqHo
MIPOBOJMTCS PECIyONUKAaHCKUN (hecTHBaIb Ma-
puiickoi KynbTypbl «Mypnenensim». Takxke
CTaJIo TpaJauluel MPOBeIeHHUE B 3TOM ropojie
(decTHBaNs HaMOHAIBHBIX KYJIBTYP U UCKYCCTB
(uHHO-yTrOpcKNX Hapo10B «CamoreeTs [Ipuka-
Mbsi». B pecriyOnnke Kk HacToseMy BpeMeHH yc-
nenHo pabdoratot 6onee 50 MapUHCKUX XyTOMKe-
CTBEHHBIX KOJUIEKTMBOB, 17 M3 HMX YIOCTOEHBI
3BaHUS «HAPOMHBIN». OCco00H MOMYISIPHOCTHIO
MOJIB3YETCsI Cpe/ii HUX aHCaMOJIb TaHI[a « IpBeD»
13 MUIIKMHCKOTO paiioHa.

MapuiiCKuii sI3bIK U IMTEPATYPY U3Y4daOT B
198 mxonax u ux ¢punmanax [12, c. 21]. Tpagu-
LU TIOATOTOBKY YYUTEIIEH JJI1 MECTHBIX MapHil-
CKHUX IIKOJI TAKKE UMEET JITUTENbHYIO0 HCTOPHIO.
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C 1870 mo 1891 rox paborana Y pumckas yepe-
mucckas mkona. C 1882 mo 1918 roa aeiictso-
Bajia bupckast ”HOpoIYecKast yYuTeIbCKast KO-
na, B 1918 1. ona Obina mpeobpaszoBaHa B Ma-
PUHCKYIO YUYHUTEIbCKYI0 CEMHHAPHIO, OCEHBIO
1919 1. — B Mapuiickue rneaarorudeckue Kypehbl.
C 1920 r. yuebHOE€ 3aBeqieHue ObLIO TIEPEBEICHO
B ¢. Huxono-bepes3oBky, rie ¢ 1921 r. mpeobpaszo-
BaHO B MEATEXHUKYM, a B 1924 . BHOBb BO3Bpa-
ueHo B I. bupck (bupckuil nearexHuKym).
C 1934 1. yueOHOE 3aBe/IcHHE BHOBb (DYHKITHOHH-
posasio B Hukono-bepesorke (KpacHokamckoe ries-
yunaie), a B 1956 1. mepeBeneHo B T. briarose-
mieHcK (braroBereHckoe neayqmuIe, HbIHE e/
KoJute/k). B Hacrosiiee Bpemsi Mapuiickoe oT/e-
JICHUE MEeJTKOJUIE/IKA TOTOBUT YUHUTEIIeH HaYalbHbIX
ksaccoB. B 1993 . oTKpbITO Mapuiickoe oTaere-
Hue (umionornueckoro ¢akymnprera bupckoro
neauHcTHTyTa (HBIHE brupckwmii pumman baml'Y).

Bonblryto poib B COXpaHEHUH U BO3POK-
JICHUU MApUKCKON KYJIBTYPBI U SI3bIKa UTPAIOT
raszerbl. M3anue razet Ha MapuiiCKOM SI3bIKE B
bamkupun nmeeT naBHUE Tpaauiuu. 28 mad
1919 1. B Ve ObuT M31aH IEPBBIN HOMEDP Tra3eThl
«lemep-ITamazey» («Tpyasmuiics-padouniig) —
MeYaTHBIA OpraH NoJuTOTAENA 5-i apMun. Bei-
menmmii 17 cenrsiops 1919 r. tpetuit Homep ra-
3eThI ObLT U3/1aH 101 Ha3BaHueM «COBET yMJIaH-
neipeivann («M3sectust CoBetoBy). ['azera, uz-
JaBaeMasi MapuiCKUM TofoTaenoM ['ydbepHcko-
ro OTJeNa IO JejlaM HallMOHAIbHOCTEH BBIXO-
nuna o 15 saBapst 1921 1., 3arem oHa OblLia 1me-
penMeHoBaHa B «Mask». B 1922 1. «3a orcyTcTBU-
€M CPeJICTB U OyMarm» BBIITYCK ra3eTsl «Masik»
npekpartuics. Beuny sroro B raszere «bupckas
NnpaBaa» OTBOJAMTCS CHEUHAIBHBIA «YTOJIOK
Mapm» [13, c. 87-95].

B 1930-¢e rr. B BACCP Havaiau uznaBaTbes
JIBE pallOHHBIE Ia3eThl HA MAPUMCKOM S3BIKE.
B 1930 r. BbIIEI) IEPBBIN HOMEDP KOJIXO3HOU Ia-
3eTbl «KOMMYH KOPHO», KOTOPBIH B JaJIbHEUILIEM
CTaJl palilOHHOM ra3eToil MUIIIKMHCKOTO pailoHa.
B Hacrosiiiee Bpemsi oHa u3AaeTcs Moj Ha3Ba-
HueM «Jlpyx6a». C 1932 1. uznaercs paioHHas
razera KanrtacuHckoro pailioHa «Yxapa»
(«3aps»). 24 ampenst 1991 1. B Heprexkamcke Ob11
W3J1aH TIEPBBI HOMEP OOIIECTBEHHO-TIOJIUTH-
YECKOU Ta3eThl HAa MAPUICKOM s3bIKe «Hommany
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(«Kamay). B 1993 1. ona npuobpena pecmyOnm-
KaHCKHH CTaTyc.

Moposa. OcHoBHast 4acTh MOp/IBHI barkop-
TOCTaHa — 3P3s1; MOKILIA COCTABJISAET JIUIIb HE3HA-
YUTEJBbHYIO J0J10. MOKIIAaHCKUMHU SIBISIFOTCS
HaceseHHble MyHKThl Ky3pMuHOBKa 1 Bynsikait
denoporckoro paiiona. B Pecrrybnuke bamkop-
TOCTaH NPOXUBAET HE3HAUUTENIbHAS TpyIIa
MOP/BBI-3P3, KOTOpasi UMEHYET Ce0sl «Myp3a».
[IpoxkusaroT onu B 1. Koxait-Auapeeso Tyiima-
3uHCKoro u J. Koxkaii-MakcumoBo buxOysk-
CKOTo paiioHOB. JKUTEIN 3TUX JE€PEBEHB XOTA U
OTHOCST ce0sl K 9p3€, HO OTMEUAIOT, YTO «MBbI —
Myp3a». [T1aBHOE oTiIMUMe OT OCTaIbHBIX 3P3H,
10 UX MHEHUIO, 3aKJII0YAETCs B MX S3bIKE, I1IE
OYEHb MHOTO PYCCKHX 3aUMCTBOBaHUU [14].
M. BypayxkoB B Hayasie XX B. TUCAJI, YTO «MOP/I-
Ba 1. Kokait-AHapeeBoi cuutaer ce0si TOTOM-
KaMH KaKOTO-TO MOPIOBCKOTO KHS3S (MypP3bI)»
[15]. B opyroiif myOnuKauu TOro ke BpeMeH!
oTMeuaercs, 4To «C CJI0BOM “MOPJIBUH’ COE/IH-
HSIETCS IIOHSTHE O LIEJIOM U3BECTHOM HapoJe, a
CO CIIOBaMH “3p3s”, “MokIa” v “myp3a’” coelu-
HSIOTCS MOHATHS 00 OTJENBHBIX IJIEMEHAX 3TO-
ro Hapoaa». Jlamee OH OTMEUaeT, YTO «Hapeuns
3P3HCKOE U MyP3HHCKOE OYEHb CXOXKH, TOJIBKO Y
MYp3bI BOILIIA B YHOTpeOJIEHHE Macca PyCCKUX
cioBy» [16].

MopnBa B Pecnybnuke bamkopToctan
MIpeJICTaBICHa Pa3HBIMU KOH(ECCHOHATBLHBIMU
rpymnmnaMu. OCHOBHasi Macca MOP/ABBI-3P3U CUH-
TaeT cels MpaBOCIABHBIMM, HE3HAUUTEIbHAS
9acTh — CTApPOOOPAAIAMU U MOJIOKaHAMH. MOK-
11a TakKe MPUIEpP>KUBAETCS NMPaBOCIAaBHOU
BEpBHI.

Xpuctuanuszamnus MOPABBI Hadajach CO
BXOXJEHUEM HX 3€Mellb B cocTaB Pycckoro ro-
cynapctBa. MopaBa Ha FOxHbIN Ypan nepece-
JUIIACh YK€ KpemleHoi. B odunmansHbix 10Ky-
MEHTaX UX UMEHOBAJIN «HOBOKpeleHaMu». Bo
Bropo# nonosuHe XIX — Hayane XX B. BO MHO-
TMX MOPIOBCKHUX HACEJIEHHBIX MyHKTaX ObLIN
ITOCTPOEHBI MPABOCIABHBIE [IEPKBU U YACOBHH.
Ho, x cokanenuro, moutu Bce oHU B 30-¢ IT.
XX cronerus ObIIIM YHUUTOXKEHBI. B HacTosmiee
BpeMs [IPaBOCIIaBHBIN XpaM uMmeercs B ¢. Kamen-
ka brokOyrnskckoro paiioHa. JlepeBsHHast IEPKOBb
Muxauna Apxanrena Opl1a moctpoeHa B 1914 1.
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Ha mecte cropesiieit. Jlerom 2004 1. 6p110 3a-
BEPILEHO CTPOMUTEILCTBO LIEPKBHU B UyecTh Mu-
xausa ApxaHresa B 9p3sHCKOM cesle AHIpeeBKa
Kapmackanunckoro paiiona. Hy)xHO oTMeTHUTB,
YTO OHA BO3BE/IEHA HAa MECTE XpaMa, IJI€ CITY KU
A.®. IOpToB, nepBbIA MOPJOBCKUN MPOCBETH-
TeJb, MOTHJIA KOTOPOTO HAXOJUTCS TYT )K€, B IIEp-
KOBHOU OrpaJie.

B xonne XIX B. B Yumckoit u Openodypr-
CKOM ryOepHUSIX MOPIBBI-CTApOOOPS/IIIEB HACUH-
ThiBaJIOCH 3073 wen. [17, ¢. 41]. XKunu oHr KOM-
MaKTHBIMU FPYTIIaMU B HECKOJIbKUX HACEJIEHHBIX
nyHkrax. Cpenu MopaBbl bamkoprocrana pac-
IIPOCTPAHEHO CTAPOOOPSAYECTBO CIIACOBCKOTO U
PSIOMHOBCKOTO COTJIACHIA.

MopaBa-MOJI0KaHE IPOKHUBAIOT B JIEPEBHSX
ITerpoBka u MBanoBka Deq0pOBCKOrO panoHa.
Heine 5Ti HaceneHHbIE MYHKTHI SBJISIOTCS CMe-
[IaHHBIMH, MOJIOKaH B HUX OCTaJIOCh IPUMEPHO
5—6 cemeii B kaxxgoM. HecMoTpst Ha TO, 4TO MOp-
JIBa MOJIBEpIVIACh XpUCTHAHU3ALUU U NPaBO-
ciaBHast OOPSIIHOCTh U BEpOyYEHHE JOCTaTo-
YHO TIIyOOKO YKOPEHUJIUCh B HAPOJIHOM CO3Ha-
HUH, TAK)KE COXPAHUIINCh HEKOTOPBIE SI3bIYECKHE
MPEJICTAaBICHHS U BEPOBAHUS.

B despane 1924 1. 6p11a co3mana MOpIOB-
ckas ceknus bammookoma PKII(6), koTopas B map-
te 1925 1. B Crepnuramake nposena Mopaos-
CKYI0 OOJIaCTHYTO OeCTIapTUIHYI0 KOH(DEPEHITUIO
[18, m. 68-81].

B Pecnyb6nuke bamkoproctan B 1996 r.
Obly1a IPOBE/IeHA yUpeAUTEIbHAS KOH(DEePEHTTN,
Ha KOTOpOi Obul ocHOBaH PecryOnukaHCKuii
MOPJIOBCKHH (3P35THO-MOKIIAHCKH ) HAITMOHAb-
HO-KYJIBTYPHBIH IIEHTP. Y HUCTOKOB OOIIECTBEH-
HOM OpraHu3alyu CTOsUT €€ MEPBbI PyKOBOIU-
tens A.B. TopmeunukoB. B 2003 1. neHTp ObLT
npeoOpa3zoBaH B MOpJOBCKYIO0 HAIlMOHAJIBHO-
KyJIBTYpHYIO aBTOHOMUIO PecryOnuku bamkop-
TOCTaH, PyKOBOJUTENIEM KOTOPOH ObLT M30paH
H.JI. I'epacumoB. OcHOBHas 11e7h OOIIECTBEH-
HOM OpraHu3aluy — BO3POXKACHHUE U COXpaHe-
HUE KyJIbTYpHI U A3bIKa MOpABHI bamikoprocra-
Ha. B 2012 1. oTkpbIT MCTOPUKO-KYIBTYpPHBIMI
1eHTp MopaBbl Pb «Ceno ®enopoBkay, KOTOPHIN
MIPU3BAH COXPaHATh U Pa3BUBATh KYJBTYpY, Tpa-
JIMIINY U SI3BIK MOPZIOBCKOTO HaceseHust Peciy0-
JuKH bamkopTocTaH.
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[leHTpamu BO3pOXKI€HNS U pa3BUTHUS HALIU-
OHAJIBHOU KYyJIBTYPBI MOPABHI B balikoprocrane
ctanu PenopoBckuil 1 CTepauTaMakCKui paii-
oubl. B 1998 1. B denopoBckoM paiione Bep-
BbIe OB OpraHW30BaH PallOHHBIA (ecTHBAIb
MOPIOBCKOM HapoaHo# necHu. C Tex mop npo-
Be7icHHE (hecTUBaJIeH MOPIOBCKOM KyJIBTYPBI CTa-
7o Tpagunueit. M3 6onee yem 20 MOpIAOBCKUX
CaMOJIEATENbHBIX TBOPUYECKUX KOJUIEKTHBOB, Ye-
TBIPE Y0CTOECHBI 3BAaHUS «HAPOIAHBIN.

ExxeromHo B peciryOimke mpoBOAUTCS 00JTb-
110€ KOJIMYECTBO MEPONPUATHI, HAPABIEHHBIX
Ha COXPAaHEHHE U PA3BUTHE KYJIbTYPbl MOPABBI.
D10 JIHM MOpPAOBCKOIO SI3bIKa U KYJIBTYPBI
(r. Crepnuramak, AyprazuHCKMi paiioH); MOp-
TOBCKUU (DOJTBKIOPHBIA Mpa3aHUK «Ip3sSHb
oiimMe» (T. CTepruTamak); MacTep-KiIacchl o 00y-
YEHUIO MOPAOBCKOM BBINUBKE (DeqopoBCKUid
paiioH), MOPTIOBCKHUH IE€TCKUN ATHOTpaUICCKHIA
nareps «Yn» (KapmackainHckuii paiioH) U T.11.

B PecnyOnuke bamkoproctan sp3sHCKHM
A3BIK M3y4aloT B 13 mkonax u ¢uimanax.
B 1996 r. npu cTepanTamakCKoM MeIaroruaeckom
YUWIUIIE U CAJTABaTCKOM MEJarornyeckoM KoJl-
JieJke ObUIM OTKPBITHI MOPAOBCKUE OTJIEIICHUS,
TOTOBSIIME YYUTENIEH HauaIbHBIX KJaccoB. B Ha-
CTOsIILIEE BPEMs JEMCTBYET TOJIBKO MOPOBCKas
IpyIIa IIpyu CTEPIUTAMAKCKOM MEIKOIUIEIKE.

Yomypmui. 1o HEKOTOPHIM JIMHTBUCTUYE-
CKUM U 3THOKYJIETYPHBIM OCOOCHHOCTSIM YAMYP-
ThI bamkoprocrana 00beAMHAIOTCS B HECKOJIBKO
noarpymi. Camast KpyIHast U3 HUX — OyHCKo-Ta-
HBITICKAasi, KOTOpasi B CBOK O4Yepeab cama MOoA-
pa3zenseTcs: Ha HECKOJIBKO MOArpyIL: OyHCKY1O,
TAHBINICKY0, KAHJIMHCKYIO, TAlIKMYMHCKYIO.
K Oyiickoli moarpyrirne OTHOCSITCS yAMYPThI He-
CKOJIBKHX JIepeBeHb AHaynbckoro paiiona. K ta-
HBITICKOM MOATPYIIIE OTHOCUTCS HACEIEHUE Y-
MYPTCKUX J€pEBEHb SIHAYNbCKOrO palioHa, a TaK-
xe yamyptbl Kanracunckoro, bypaesckoro u
banrayesckoro paiionoB. KannuHckyro u rami-
KMYHMHCKYIO MOATPYMIBI COCTABISIOT COOTBET-
cTBeHHO xkuTenu 1. Kannsl KyniHapeHKoBCKOTro
u A. Tamkuun Wnumesckoro paiionos. K mo-
CIEAHEN OTHOCATCS TakkKe yaAMypTsl 1. [laBie-
KaHOBO bypaeBckoro paiioHa.

JpyTy1o KpyIHYI0 CaMOCTOSITENIbHYIO MO/~
IPYIITy COCTABIISIIOT TaTBILUIMHCKUAE YAMYPTHI,
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B KOTOPYO BXOJIAT )KUTENN YAMYPTCKHX JIEPEBEHB
TarslmmHCKOrO paiiona. KpeueHnsix yiMmypToB
nepeseHb Borckuit Meneys u Kussp-Enra Mnu-
IIEBCKOTO pailOHa MOKHO OOBETMHUTH B KHSI3b-
enruHcKyto noarpymnmy. Kutenu 1. KynmueneeBo
OTHOCSITCS] K OaBJIMHCKOM MOATpYyIIe, KyJa TaK-
K€ OTHOCHUTCS HACEJICHHUE YAMYPTCKHUX JIEPEBEHb
basnunckoro paniona Tarapcrana.

Bce noarpynms! yaiMyproB bamkoprocrana
BXOJISIT B COCTAaB 3aKaMCKOM TPyl yAMYPTCKO-
ro Hapo/1a, KyJa TaKkKe 00beAUHAIOTCS YIMYPTHI
Kyenunckoro paitona [Iepmckoro kpasi, KpacHo-
ybuMckoro paitona CBepjIOBCKON 00JacTH |
basnunckoro paniona Tarapcrana.

S3bIk yamypTtoB bamkoprocrana OTHOCUT-
csl K mepuepUitHO-I0KHOMY JTUATCKTY FOKHO-
YAMYpPTCKOTrO Hapeuus. B HeM BblaensieTcs: He-
CKOJILKO TOBOPOB, YETBIPE U3 KOTOPBIX XapaKTep-
HBI OAITKOPTOCTAHCKUM yAMYypTaM: OyHCKO-Ta-
HBITNICKUM, TATBIIUIMHCKUM, TAIIKUYNHCKUHN, KaH-
JINHCKUH.

BonpmmM cBoeoOpa3uemM OTIHYAIOTCS Y-
MypThl banikoproctana B KoH(ecCHOHATILHOM
miaaHe. OCHOBHasl MX 4acTh NPUIEPKUBAECTCS
CBOMX TPAJULMOHHBIX BEPOBAHUM, B TO BpEMs
KaK yAMYPTBI B YIMYPTHUH MTOJIBEPIIIMCH HACUIIb-
CTBEHHOM XpUCTHUAHU3AIUU U JIUIIb OUYEHb HE-
3HAYUTENIbHAS UX YACTh COXpaHUJIA TPAAUIIMOH-
Hy10 penuruto. [IpoTuBonocTapmsis ceds kpere-
HBIM yIMypTam, yIMypTsI bamkoprocrana Ha3bl-
BaIOT c€0sl KUICTUHHBIMHU YIMypTaMu» (UbIH Y-
MopThec). B mocnennee Bpems yamyptsi bamkop-
TOCTaHa BO3POK/1aI0T CBOKO APEBHIOIO PEJIUTHIO.

IIpoxkuBaer B bamkoprocTaHe U HE3HAYU-
TEIBHOE YHCIIO KPEHICHBIX YAMYPTOB — KUTEIH
nepeeHb KymueneeBo EpmekeeBckoro m Bot-
ckuit Meneys, Kus3b-Enra MnuimeBckoro paiio-
HOB. YamypTthl A. KynmueHeeBo oTMe4YarOT MHO-
rUe MpaBOCIaBHbIE MPA3JIHUKHU, B TO K€ BpeMs
OHU COXPAHSIOT U TPAAUIIMOHHO YIMYPTCKHUE
Mpa3aHUKHA U OOpsAIbl. YIMYPTHI JIepEeBCHb
Kusazp-Enra u Borckuit Meney3 BocnpuHsIN
XPHUCTHAHCTBO B Ooubieli crernenu. B 1895 1. B
Kus3p-Enre Obi1a moctpoeHa 1epkoBb B 4ECTh
LIEJIUTEIIS U CBALEHHOMYUYeHUKa [laHTeneiimo-
Ha [19, c. 152]. XKuTenu 3TUX ABYX HACETEHHBIX
MIyHKTOB B HACTOSAIEE BPEMS OTACIISIOT Ce0s OT
YAMYPTCKOTO 3THOCA, UX CAMOHA3BAaHUE «KP3-
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IIMHY», IPU 3TOM YKa3bIBAIOT, YTO UX MPEIKaMU
OBLTH «apbl», T.€. yIMypThl. Kpereno-rarapckoe
OKPYKEHHE, C KOTOPHIM OHU TOJICPKUBAIH TEC-
HBIE CBsI3H, 00YCJIOBHIIO TIEPEXO/ UX HA Tarap-
CKHH SA3BIK.

B nponutom Hemaino yamypTtoB Y hUMCKOH
ryOepHUU MPUHSIIO MCIIaM U MOJIBEPITIOCH TIOP-
Ku3auu. MOKHO NMPUBECTHU LENBIA CIUCOK JIe-
PEBEHb, KUTEIU KOTOPBIX YIMYPTHI MO MPOUC-
XOXKJICHHIO, B PE3YJbTaTe CMEHBI PETUTUU CTAIIN
CUYUTaTh ceOs TaTapamu.

B 20-e rr. XX B. B YumMmckoii ry0epHUN
nerictBoBanu Botckmit mogotaen Y gumckoro
ryoucmnonakoma u Mapu-Borckas kosierust bup-
ckoro ryokoma PKII(6). B nauane mapra 1925 1.
B c. Kpacnslii Xonm Ob11a nposenena I bupckas
KaHTOHHAs KpEeCThsHCKasl OecmapTuitHas KoHpe-
peHIms Hapoaa yamypT (BoTskos) [ 20, 1. 33—42].

[Tocne mpoBenenus I Beecoro3noro chesna
yamyproB (1991 r, r. MxeBck), B Tarpliuine-
ckoM paiione Pb Oblna co3nana TeppuTopuaib-
Hasi opranuzanus O01ecTBa yIMypTCKON Kyilb-
Typsl «Idmen» [21, c. 31]. B aBrycre 1996 1. Ha
yupenuTenbHo koHpepennuu B ¢. HoBwie Ta-
THILUTBI ObUT co37aH HallnoHansHO-Ky BTy pHBIH
neHTp yamyprtoB bamikoproctana. OCHOBHOM
LEJbI0 TAaHHON OOIIEeCTBEHHOMW OpraHU3aIiu
CTaJIO TMPOBEACHUE MEPOTIPHUITUH, CTIOCOOCTBY-
IOIIUX COXPAHEHUIO U Pa3BUTHIO SI3bIKA, TPAIH-
1ui, oobrdaeB yamyptoB bamkoprocrana. [pen-
cenareneM Llentpa 6pu1 n36pan P.b. Nansamimmn.
B urone 2000 1. coctosics Il cbe3n yamypToB
bamkoprocTana (IepBbIM ChE370M CUHTAECTCS
yupenurenbHas koHpepenuus HKI[ yamypros
bamkoprocrana, npoBezieHHast B aBrycre 1996 r.).
B nexabpe 2005 1. 1 okTsa6pe 2011 1. cocTosunch
cootrBercTBeHHO [II u IV oTyeTHO-BBEIOOpHBIE
KOH(EpEHIINU 00IIeCTBEHHOM OpraHnu3amuu (Ko-
TOpPbIE TIO TPAJTUIIMU TAKXKE HA3BIBAIOTCS ChHE3-
namu ynmyptoB bamikoprocrana). K Hacrosie-
My BPEMEHHU BO BCEeX palloHaX MPOKUBAHUS Y-
MypToB umerorcs otaenenus HKI, namaxxenst
cBs3M co Beeyamyprckoii acconmanuen « YamMypt
Kenenn.

C nauana coeit gesitensHoct HKL ynmyp-
TOB bamkoprocrana BeJleT MHOTOTpaHHYIO Jies-
TEJIbHOCTH 10 COXPAHEHUIO U PA3BUTHIO YIMYP-
TCKOM KyJIbTypbhl. MHOTHME MEPONPUATHS CTAIH
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TPaAUIIMOHHBIMU: JIHU yIMYPTCKOM KYJIBTYpHI B
palioHax M ropoaax NpOKMBAaHUS YIAMYPTOB;
MexpernoHanbHbI (ECTUBATL MOJOJBIX HC-
MIOJIHUTEJIEH yAMYPTCKOU IecHU «OKyxkach Ku3u-
auoc» («Bocxonmsimue 3BE3abI»); METCKUE
CHIOPTHUBHBIE OJMMITAAbI yUAIIUXCS YAMYPTCKHX
ko1 Pb; HM cena v mpa3aHUKHA POJOCIOBHOM;
pecnyOIMKaHCKUIM KOHKYpC KpacoTbl «Hebepu-
Hay; cIeT yaMypToB bamkoprocTana, UMEIOIIX
IIPABUTEIBLCTBEHHBIE HATPabl U TOYETHBIE 3Ba-
HUSL; peCITyOIMKaHCKUHA (PeCTUBAITB YIMYPTCKHX
(b ONTBKIOPHBIX KOJIJIEKTUBOB «JlyHO Map3aHbeC)»
(«IparorieHHbBIE KEMUYKUHBI» ); DECTHBAIB JCT-
CKOT'0 TBOPUECTBA CPEU YUAIIUXCS YAMYPTCKUX
ko1 PB; opranu3zanms 1earensHOCTH PO HITh-
HOTO MEXPErMOHAIBHOIO TBOPYECKOTO Jiareps
«Ycrounkap» («[opog macTepoBy); yIMypTCKUE
MOJIEHHSI MEP BOCh M 3JIEH BOCh; COPEBHOBAHUS
0 BOJIEHO0ITY M JIBDKHBIE TOHKHU U T.J.

B nexabpe 2004 . B ¢. HoBbie TarbImiuis
TaThIIUTMHCKOTO palioHa COCTOSIIOCH OTKPBITHE
HcTopuKo-KynbTypHOIo IEHTpa yAMYpTOB bami-
koproctana. UKLl ynmyproB bamkoprocrana
«HoBsie TaTbIuTB GYHKIIMOHUPYET KaK (PUITH-
an Jloma JIpyx661 HapomoB Pb, 3To MmeToanye-
CKHI M KOOPAMHALIMOHHBIN LEHTP STHOKYJIBTYP-
HOU paboTsl cpenu ynmyptoB Pb [22, c. 47].

LleHTpOM BO3pOXKIAEHUS YAMYPTCKON KYJIb-
Typsl B bamkoprocrane cran TarbIIUIMHCKHAN
paiioH. TaThIIITMHCKUE YIMYPThI, U B COBETCKOE
BpeMs IPOSBIISIBIINE AKTUBHOCTh B HALIMOHAJIb-
HOM BOIIpOCE, C HavyaJoM MpeoOpa3oBaHMil B
CTpaHe CTaJIM YCUJIEHHO 3aHUMaThCs BO3POKIE-
HUEM HallMOHAJIbHOU KyJbTYyphl. B ntone 1990 .
M0 MHUIMATUBE MUHHCTEPCTBA KYJIbTYpPHl U
MECTHOU aJIMHUHHUCTpanuu B ¢. HmwkHeOanTave-
BO TaTBIITMHCKOTO palioHa OBLIT MPOBEACH TIEP-
BbIN PeciyOnukaHCckuii pecTuBab yIMYPTCKON
KYJIBTYpbl. B najnbHeilemM npoBeieHre Takux
MEPOIPUATHIA cTao Tpaguuueit. Ha ceroausi-
HUI JIeHb B pecnyOyinke UMeroTcs paa Poibk-
JIOPHBIX KOJUIEKTUBOB, IECTh U3 KOTOPBIX yAOC-
TOEHBI 3BAHUSI «HAPOJHBIN».

VYAMYpPTCKUM SA3BIK U JTUTEPATYPY M3YUaIOT
B 22 0CHOBHBIX IIKonax u 21 ¢punmane. B 1996 1.
py He(hTEKAMCKOM TEKOIIE/PKE OTKPBITO Y-
MYPTCKO€ OTAEJIEHUE, TOTOBSALIEE IIPENO1aBaTe-
JIed yAMYPTCKOTO SI3bIKa B HAYAJIbHBIX KJIACCaX.
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B nene coxpaHeHus u pa3BUTHS S3bIKa U
KYJBTYPBI yIMYyPTOB PECITYOIMKH 3HAUUTEITBHYIO
POJIb UTPAET €KEHEeIeTbHAS PECITyOINKaHCKAs
00IIeCTBEHHO-TIONUTHYECKas Ta3eTa «Ommecy
(«Pomuuky), nznaromasics ¢ 1999 . B ¢. Bepx-
Hue Tarpinuibl TaThIIIMHCKOTO palioHa. Y uc-
TOKOB T'a3€ThI CTOSI €€ MEePBbIN INIABHBIN pellaK-
top A.B. T'unpmaeB. HeoOXxoauMo OTMETHTB, UTO
razeta «Omimecy» He SIBIseTCs IEPBBIM MEPHO-
JUYECKUM HU3/IaHUEM Ha YAMYPTCKOM S3bIKE,
n3narmemMcs Ha repputopun Pecrryomuku bami-
koproctaH. C 1936 no 2001 rox n3gaBanach Ha
YIMYPTCKOM $I3BIKE OOIIECTBEHHO-TIOIUTHYE-
cKasi razera TaThIIUINHCKOTO palioHa «A3bJIaHb»
(«Briepen»).

Ocmonysi. 1lepBble SCTOHCKHUE MOCETCHUS
B bamkupuu nosisuiick B caMom koHiie XIX B. —
B 1890-¢ . [lepecenenue sctonieB Ha FOxHBIIM
VYpan 6b110 00yCITOBICHO OOITUMU TCHICHIINS-
MU MHUTPAIMOHHOTO JIBIKCHHsI 00€33eMeIICH-
HBIX TPUOANTUHCKUX KPECThSIH B BOCTOUHBIE T'y-
o6epuun Poccuiickoit nmmepuun B konime XIX-—
Havane XX B. B Ydumckoii rybepHun clioxu-
JIUCH JIBa KOMITAKTHBIX OYara paccesieHus 3CTOH-
CKHMX TIEPECEIICHIIEB: B AJIBIIIEEBCKOM BOJOCTU
benebeeBckoro n ACkuHCKO# — brpckoro ye3nos.

B 1950-¢ rr. 8 BACCP umenuce takue 3c-
TOHCKHE HACEJICHHbIE MYHKTHI: B AJIbIIIEEBCKOM
paiione — . Kpeimckuid, c. Cakanbl-ICTOHCKHE,
1. Jlunna; B JlaBnexkanoBckoM paitone — 1. Ko¥r,
c. Csamo; B CTepnubanieBCKOM paiioHe — ICTOH-
CKoO-JaTbllIcKas 1. bankoBka. M3 3TUX HaceeH-
HBIX ITYHKTOB B HACTOSIIIIEE BPEMSI CYIIECTBYIOT
TOJIBKO 1. KpbIMCKkHii 1 1. baHKOBKa, HO 3CTOH-
Il B HUX Y€ HE MPOKUBAIOT.

B Hacrosimee BpeMs scToHIpl bamkopro-
CTaHa He MPEACTaBISAIOT CO00H CIIIOUEHHYTO AT-
HUYECKYIO OOIIHOCTh U HE UMEIOT CBOU HAIHO-
HAJIBHO-KYJIBTYpHBIE 00beTuHeHus. Ho B iepBbIe
rofibl COBETCKOM BJIACTH, KOTJA 3CTOHIIBI MIPE/-
CTaBJISUIM €II€ 3HAYUTEIbHYIO JTHACTIOPHYIO
rpynimy, B Y GbUMCKOH TyOEepHHUH CYIIECTBOBAIN
HECKOJIBKO ACTOHCKHX «00beTnHEeHU». B MapTte
1920 r. Ha oOmeM coOpanuu SCTOHIEB Y HUM-
CKol ryOepHuu Ob11 00pa3oBaH « Y GUMCKHIA KO-
MUTET JIs1 3alUThl HHTEPECOB JIUI 3CTOHCKOTO
npoucxoxaeHus». B urone 1920 r. 611 coznan
ACTOHCKHMHU moaotTaen npu OTaene mo aenam
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HallMOHAJTBHOCTEH Y HUMCKOTO TYOHCIIOIKOMA.
OcHoBHOM 3ajaueil moaoTAeNa ObUIO BEACHUE
Pa3bACHUTENHHON PabOThI CPeIi ICTOHCKHUX KO-
JIOHUCTOB C IEJIBIO TPOBEICHUSI COBETCKUX TIpe-
obpazoBanwmii. [logoOHast xe paboTa MPOBOIU-
J1ach ACTOHCKOM ceknmeit Y pumckoro ryokoma
PKII(6), o6pazoBanHoro Takxke B 1920 1. B deB-
pane 1921 r. o nHUIIMATUBE 3CTOHCKOTO MOAOT-
7ienia ¥ CeKIUM Oblia MpoBe/ieHa OecrapTuitHast
KOH(pepeHIUs «yPUMCKUX KOJIOHUCTOB 3CTOBY.
Cobpasmmecst Ha Hee 17 aKTHBUCTOB 00CYX/1a-
JIU pa3JInYHbIe BOMPOCHI, CBSI3aHHBIE C KU3ZHBIO
acToHIeB B Y pumckoii rydepamu [23, c. 58-61].
K HacrosiieMy BpeMeHH B CBSI3U C HCUE3HO-
BEHHEM 3CTOHCKHMX IOCEJICHUN U KpanHEN JucC-
MEPCHOCTHIO X pacCeeHHs STHUYECKHE TPaIu-
1 3cToHneB KOxHoro Ypana yrpadenst. JIuiib
HEKOTOPBIE MOXKHUIIbIE JIFOJIN CTapaloTCsl OTMEYaTh
HanboJiee BaXKHbIE PEIMTHO3HBIE MTPA3IHUKH.
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FINNO-UGRIC PEOPLES IN ETHNO-CULTURAL
AND CONFESSIONAL STRUCTURE AMONG THE POPULATION
OF THE REPUBLUIC OF BASHKORTOSTAN

© R.R. Sadikov

Kuzeev Institute for Ethnological Studies, Ufa Scientific Centre, RAS,
6, ulitsa Karla Marksa, 450077, Ufa, Republic of Bashkortostan, Russia

Based on published and archival sources, the article provides a brief description of the ethno-cultural
characteristics of Finno-Ugric peoples living in the Republic of Bashkortostan. There are the Mari people, Mordvinians,
Udmurts and Estonians. All these groups were formed during the migration process in the 18th and 19th centuries.
However, they do not represent a single monolithic formation, but split themselves into a number of ethnic and
local, dialect and religious groups. For example, the Mari people are represented by the Pribelsky and Ik-Syun
groups and speak in five dialects. There are the Maris who are baptized and those who profess traditional religion.
Such groups according to their ethno-cultural, linguistic and religious characteristics are also typical of other
Finno-Ugric peoples.

The ethno-cultural space of the Republic of Bashkortostan has a large Finno-Ugric component with national-
cultural associations, folk music companies, newspapers and native languages taught in schools. The Republic
also held Finno-Ugric events on international scale.

Key words: Finno-Ugric peoples, the Mari people, the Mordva, the Udmurts, the Estonians.
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VIK 911.3(075.8)

CUCTEMHO-CTPYKTYPHBIIA ITIPOCTPAHCTBEHHBII AHAJIN3
ITHOKWIBTYPHOI'O PASBUTHSA IO KHOI'O 3AYPAJIBA
(HA IPUMEPE KYPTAHCKOWM OBJIACTH)

© O.I. 3aBbsnoBa, U.B. AGpocumoBa

B nacTosiiee Bpemst 00IICTPU3HAHHBIMU B HAyKe SIBISIFOTCS PSII MAPAIUTM: IPOCTPAHCTBEHHO-BPEMEHHAs,
TeppUTOpHaiIbHast, reocucTeMHas. Tak, MPOCTPAHCTBEHHO-BPEMEHHAS [TapairmMa CBs3aHa ¢ CHCTEMHBIM OIpe/ie-
JICHHEM U aHAJIU30M «TCHETHYECKOTO KOJIa» 3THOCA, KOTOPbIit chOPMUPOBAIT TOT WITK HHON IPHUPOTHO-XO3SIHCTBEH-
HBII TaHamadT. [e0cucTeMbI B 3TOM CiTy4ae HeOOXOIMMO pacCMaTpuBaTh ¢ YU4ETOM MX «IIPUPOIHOM» (TaHamadT-
HOW) COCTABIISIOINICH M 0COOCHHOCTEH PUPOAOTIONIBE30BAHUS TNIABHBIX IIPUPOAOIOTPeOUTEICH» — STHOCOB. B pe-
3yJbTaTe B3aUMOJICHCTBUS 3THOCUCTEM U I'€0CUCTEM (POPMUPYIOTCSI MHTETPATIbHBIC 00Pa30BaHUs, KOTOPBIE MOYKHO
OIPEICIHUTh KaK «ITHOT€OCUCTEMBIY.

DTHOr€0CHUCTEMBI — 3TO YCTOIUYHMBBIC ATHUYECKHE OOLIHOCTH JIFO/IeH, 00Pa3yIOIIHecs B X0/Ie OCBOCHHS TEPPH-
TOPUHU «MATEPUHCKUX) JaHAIIAPTOB (IPHUPOIOIIONB30BAHNUS 1 XO3SIHCTBOBAHHMS ) U UX KOOILCIKHTHSD.

Ha ocHoBe pa3paboTaHHO# aBTOpamMu KOHIICIIIUH ITHOI€0CHCTEMHOT0 aHanu3a teppuropuu FOsxHoro 3aypa-
JIbsI, TIPEJIaracTCs UHTETrPAIbHBIA CHCTEMHO-CTPYKTYPHBIN MPOCTPAHCTBEHHBIH aHAIH3 YBOJIFOIMHU IIPHPOIONONH30-
BaHMS U ATHOKYJIBTYPHOTO IIpocTpancTBa Kypraunckoii obnactu.

ABTOpamu ObUTH BBIICIICHBI Criel(UIecKre 0COOCHHOCTH U 3aKOHOMEPHOCTHU Pa3BUTHSI TEPPUTOPHUH JIECO-
CTEIHOro 3aypajibsi Ha IPOTSKEHHUH TTOCICHEr0 THICSYENIETHS, B YACTHOCTH, IPUHIIMIT CTPYKTYPHO# STHOKOHTAKT-
HOCTH B JOPMHUPOBAHHHU TIOPKO-CIIABSHCKOI ATHOKOHTAKTHOW 30HbI, IPUHIMIT OMHAPHOCTH B Pa3BUTHH U JPyTHE
crienn(puIecKre STHOKYIIBTYPHBIC 0COOCHHOCTH Pa3BUTHS IAHHOH TEPPUTOPHH.

B crarbe neranbHO aHATH3UPYETCS M COBPEMEHHAs STHIHUYESCKAs U S3bIKOBast CTPYKTypa HaceneHus Kyprau-
CKO# 00JIaCTH U CYIIECTBYIOIINE TPOOIEMbI STHOKYIIBTYPHOTO Pa3BUTHS SI3BIKOBOW CPEIbI.

KiroueBble ClIOBa: STHOTEOCUCTEMHBIH U TPOCTPAHCTBECHHO-BPEMEHHOW aHAIN3, PACCEICHUE, STHOKYIIBTYP-
HOE pa3BUTHE U TpaHCHOPMALIHsl, STHOKOHTAKTHAS 30Ha, ITHUYECKAS U SI3bIKOBAsI CTPYKTYpPa HACEIICHHSI.

OtkpeiTe B.. BepHaackum KyJlbTypHOM ~ BEUYECKOW KYJBTYPbI SIBISETCS TEM CBS3YIOIIUM
OMOXUMHYECKON OHCPTHUU WK SHCPTHUU YCIIOBC- 3BCHOM, IIpU IMOMOIIX KOTOPOIro IUBUIIU3AIUA,
YECKOW KYNbTYphl KaK BBICILIEN M3BECTHOM HAM  KYJbTypa BO3JEHCTBYIOT Ha Bce nporuecchl. C ee
(hopMBI OMOXUMHYECKON dHEPTUH OOBSICHSET IIOMOIIIBIO IIPOUCXOAUT aKTyaIn3aIysl, U3BIeUE-

MHOTHE SIBIICHUS M COOTHOLLIECHUS PU3UKO-XUMHU-  HHUE U3 TEeHETHYECKON MPOorpaMMbl 3THOCA 3Ha-
YeCKOro, OMOJIOrHYecKoro u couuaibHoro. [lo  Hul, mpuBBIYEK, CMOCOOOB BBIKUBAHUA.
mHenunto B.U. Bepuaackoro, tekyuects npo-  B.M. BepHaackuii mpuBOIUT HAC K TAKOMY I0-
CTPAHCTBA — BPEMEHH B KUBOM BEILIECTBE C HE-  HUMAHHUIO «IIPOCTPAHCTBA — BPEMEHH, B KOTO-
M30€KHOCTHIO TTOPOXKAAET HOBBIM BHJI MHTPa-  POM IPOCTPAHCTBO SICHEHIIINM 00pa3oM repecTa-
U XUMHUYCCKUX SJICMCHTOB — KYJIbTYPHYTO 6I/IO- €T 6BITB HCTIOJIBUXKHBIM IMPOCTPAHCTBOM TI'€O-
XUMHUYECKYIO SHEPTUI0, WM SHEPruio yenoBe-  MeTpuu. OHO CTAaHOBUTCSA HEYCTONYMBBIM, /M-
ye-CKOM KyabTyphl [1]. UMeHHO sHeprust yeno-  HaMHUYECKUM, TEKYYHUM IIPOCTPAHCTBOMY [2].

3ABBAJIOBA Omera ['eoprueBna — n.1.H., Kypranckuii TocyqapCTBEeHHBIN YHUBEPCHUTET,
e-mail: kaf bgd@rambler.ru

ABPOCHUMOBA Hpuna BukropoBHa — K.I.H., Kypranckuii rocynapcTBeHHbIH YHUBEPCUTET,
e-mail: abrosimova45@mail.ru
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B nacrosimiee BpeMs o011enpu3HaHHBIMU B
HayKe SIBJISIFOTCS Psi/ TApaJAurM: TPOCTPAHCTBEH-
HO-BpEMEHHAas, TePPUTOPUAIIbHASI, T€OCUCTEM-
Has. [IpocTpaHcTBEeHHO-BpEeMEHHas Tapajaurma
CBsI3aHa C OMPEJEICHHUEM CBOETO «T€HETUYECKO-
'O KOZ@» TOTO WX HHOTO IPUPOAHO-XO35IIICTBEH-
HOTO JaHAmadTa peruona, aTHoca. O peanbHo-
CTH STHHYECKOTO IMPOCTPAHCTBA KaK «CBOCOOpa3-
HOTO MOPSIJIKA CYIIECTBOBAHUS U OCYIIIECTBICHUS
gyepes CoranbHbIe (DOPMbI TEHETHUECKHU TOKIC-
CTBEHHOTO COOOIIECTBA CBUJIETEIbCTBYIOT BbI-
Bozwl U.1O. I'magkoro [3].

OHO OXBaThIBa€T T€HETUYECKUH, SKOJIOTH-
YECKHUH, COUMOKYIBTYPHBIN MOPSIOK OBITHS IT-
Hoca. Yepes 3THHYECKOE TPOCTPAHCTBO peaju-
3YIOTCSI ¥ 9THOC, ¥ STHO(DOPMBI B €TUHCTBE B3a-
UMOJICHCTBUS OMOJIOTUYECKOTO M COLIMAILHOTO
(«KpOBH Y TIOYBEI»).

TepputopuanbHas napajaurma paccMarpu-
Ba€T TEPPUTOPHIO KaK «apeHy B3aUMOACUCTBHS)
U «KOJIBIOEIIb» STHOCOB, PA3TUYHBIX JIBUKYIIHX
cWI U (DaKTOPOB B PA3BUTHU MPUPOJIBI U OOIIIE-
CTBa, UX OOYCJIOBIEHHOCTbh U COMPSKEHHOCTD.
I'eocucremuas napaaurma, 6a3upysch Ha MOJO-
KEHHSIX 00ILel TEeOpUU CUCTEM, TIO3BOJISIET pe-
aTh BONPOCHI KOMIIJIEKCHOTO M ILIEJIOCTHOIO
(GYHKIIMOHUPOBAHUS T€OCUCTEM (IIPUPOTHBIX,
COIIMAJIbHBIX, YKOHOMUYECKUX, UHTETPAIbHBIX
U JIp.), OIPeaeNaTh (PaKTOPhl UX YCTOWIHUBOCTU
u uaMeHunBocTU. [1o Muenuto JI.H. ['ymunesna,
00I11ECTBO ABJIAETCS INI00AILHOM dTHOCHCTEMOM,
B KOTOpOW 0a3MCHYIO pOJIb UTPAIOT MPOLECCHI
STHONPUPOIHOTO B3aUMOJECHCTBUS, IBOJIIOIUS
ATHOCOB B «KOPMSIIUX» TaHamadTax [4].

NuTerpanbHblii CUCTEMHO-CTPYKTYPHBIN
MIPOCTPAHCTBEHHBIN aHAIU3 3THOKYJIBTYPHOIO
Pa3BUTHUS TOTO WJIM MHOTO PETMOHA MO3BOJISIET
BKJIIOYATh UCTOPHUECKHE, Teorpaduueckue, ae-
Morpaduyeckre U oOLeCTBEHHbBIE (DAKTOPHI U
YCIIOBUS Pa3BUTHUS IPUPOIBI U 00IIECTBA (TIPU-
POIONIONIB30BAHUSI M XO3SIICTBOBaHUS, IeMOTpa-
(MY CKHX MPOIIECCOB M PACCEIICHHS ), STHOKYITb-
TYpHYIO TpaHc(opMalHio B €AMHOE 1IEJI0E, YTO
MTO3BOJISIET JIyYllle BUJIETh COBPEMEHHBIE TPEH-
Il pazBuTHs. Ha ocHOBe 3TOTO moaxona Obul
MIPEJUIOKEH U alpOOUPOBAH ITHOT€OCHCTEMHBIN
METO/ aHAJIN3a THICSYEJIETHETO Pa3BUTHUS U DBO-
JIIOIUU 3THOTEOCUCTEM JIECOCTENHOIO 3aypa-
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7bst [5]. OH MO3BOIWI MOATBEPAUTH PSSl TPUH-
[UTNHATTBHBIX 3aKOHOMEPHOCTEH STHOKYIIBTYPHO-
T'O Pa3BUTHS, B YACTHOCTH, IPUHITUN CTPYKTYP-
HOW DTHOKOHTAKTHOCTH B ()OPMUPOBAHUU B
stoM pernoHe (KOxHoM 3aypanbe) TIopKo-cia-
BSIHCKOM ATHOKOHTAaKTHOUW 30HBI. Kpome Toro,
0BT chopMYyTMPOBAH MPUHIIMI OMHAPHOCTH B
Pa3BUTUU U BBIJCIICHBI IPYTHE CHIEITUPUICCKIE
0COOCHHOCTHU 3THOKYJIBTYPHOTO Pa3BUTHSI JaH-
HON TEPPUTOPUHU.

Pa3Butue TeppUTOpPHANBHBIX CTPYKTYpP B
MOJUATHUYECKUX MU STHOKOHTAKTHBIX PETHO-
HaX (K TAKOBBIM HCTOPUYECKU OTHOCUTCS U TEP-
PHUTOPHUSI JIECOCTENHOTO 3aypaibsi) IPOUCXOAMT,
KaK T0Ka3aJl aHaJu3, B 0COOBIX ycloBusiX. ['eo-
CUCTEMBI B 3TOM cllydae HeoOXOIuMO paccMmart-
pHUBAThH C YIETOM UX «IIPUPOAHOW» (JTaHIIadT-
HOI1) COCTaBJISAIONICH 1 OCOOCHHOCTEH MTPUPOI0-
MOJIb30BaHUS TJIaBHBIX «IPUPOJIONIOTpEOUTE-
JIei» — OTHOCOB. B pe3ynbrare B3auMOACHCTBUS
ATHOCHCTEM U T€OCUCTEM (POPMUPYIOTCS UHTET-
paibHBIE 00pa30BaHusI, KOTOPbIE MOXKHO OIIpe-
JIeNIUTh KaK «ITHOI€OCUCTEMBI.

OTHOr€0CUCTEMBI — 3TO YCTOMYUBBIE ITHU-
YeCKHUe OOIIHOCTH JIFO/IEeH, 00pasyroIIuecs B X0Ie
OCBOCHHMSI TEPPUTOPUU «MATEPUHCKHUX» JaH/-
madToB (MIPUPOIOTIONH30BAHISI U X031 CTBOBA-
HUS1) U UX «OOLISKUTHUS.

DTHOTEOCHUCTEMBI SBISIOTCS (PyHIaMEH-
TaJIbHOM 0a301 pa3BUTHS ITHOKOHTAKTHBIX TEP-
putopuii. KoHTakTHBIE 30HBI, C OAHON CTOPO-
HBI, COXPaHSIIOT KOHTHHYAJILHOCTH (€IMHCTBO)
MPOCTPAHCTBA, C IPYrOi CTOPOHBI, TTOTICPKH-
BAaIOT €r0 JUCKPETHOCTh. [losiBIIeHNe KOHTAKT-
HOUM 30HBI MO CYIIECTBY O3HAYaeT IMOSBIICHUE
KaueCTBEHHO HOBOTO OOBEKTa CO CBOMMH 3aKO-
HOMEPHOCTSIMU U B3aUMOCBSI3IMHU, BbIPACTal0-
IIMMH U3 MPOIUIOTr0, HO B KOTOPBIX 3aJI0KEHBI
yK€ UHBbIC Ka4eCTBCHHBIC M KOJIUYECTBCHHBIC
OTHOIIEHHUS ¥ conpsDKeHUs. [[prMepoB KOHTAKT-
HBIX 30H (3KOTOHOB) B T€OBEPCYME MHOKECTBO.
Taxum 006pa3zom, MOsBIEHUE ITHOCOB, UX pacce-
JIEHUE, OCBOEHUE TEPPUTOPUU HA OCHOBE pas-
HOOOpa3HBIX CpeoPOPMHUPYIOITUX U PECYPCO-
BOCTIPOM3BO/ISIINX CBOMCTB MATEPHUHCKUX JIAH]I-
madToB — «0OUTENE» ITHOCOB — MPUBOJUT K
(hOpPMUPOBAHHIO HHTETPATLHBIX 3THOTEOCHUCTEM,
CO BCEMHU BBITEKAIOUIUMH 3THOKYJIBTYPHBIMU
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aTpuOyTaMu (CHUCTEMaMH PACCEJICHHS, XO3sii-
CTBOBaHUSI, IPUPOJIONOIH30BAHNUA).

DOBOJIONHS ATHOT€OCUCTEM €CTh IMPOLIECC
Pa3BUTHUSA MPOCTPAHCTBEHHO-BPEMEHHON U
CTPYKTYPHOM OpraHU3allM1 B Pe3yJIbTaTe CMEHBI
WHHOBAIIMH B MPUPOJIOTNOIB30BAHUU (pecypco-
3aMeIIeHus ), CMEHbI TEXHOJIOTUYECKUX YKIIa/I0B.
B toukax Ougypkarmii (Bei0opa) pa3BUTHA B 3T-
HOT€OCHCTEMAaxX JCUCTBYIOT HE CIIy4alHOCTH, a
THOKOHCTAHTHI (KYJIBTYPHBIE KOJIbI STHOCOB, UX
apXEeTUITMYECKUE 0COOCHHOCTH ), BOKPYT KOTOPBIX
U CTaJKUBAIOTCS pa3InyHble BapUaHThI BBIOO-
pa. Ha ux ocHOBE M BBIKpUCTAIITU30BBIBACTCS
MIPUEMJIEMBIH ITyTh pa3BUTUA. Takum oOpazom,
STHOKYJIBTYPHOE Pa3BUTHE O3HAYAET 3BOJIIOLIU-
OHHO-33JIaHHBIN, HEOOPATUMBIN MIPOIIECC CTPYK-
TYpPHOT'O YCIIOKHEHUSI U COBEPIICHCTBOBAHUS
ATHOT€OCHUCTEM, UX KaYeCTBEHHOTO U3MEHEHHS.

W3ydeHune noiaoxKuTeIbHOT0 OTbITa COBME-
CTHOTO MHUPHOTO COCYIIECTBOBAHUS M B3aUMO-
JEUCTBUS TIOPKCKUX U CIIABSTHCKMX HAapOJOB
KOxnoro 3aypanbs B Teuenne XVIII-XX BB.,
OCBOCHHMSI UMU 3aypajbCKUX 3eMeNlb UMEET He-
npexojsiiee 3HaueHue. DeHomeH KyJabTypHOit
CMEIIaHHOCTH, THOPUAHOCTH STHUYECKUX KYITb-
TYp B HACTOsIIeE BPEMs OCTAETCsI MEHEE U3yUeH-
HBIM SIBICHUEM B OTJIUYHME OT HMCCIIEJOBaHHI
MEXITHHYECKON KOH(IUKTOIOTHH.

CoBpeMeHHast STHOKYJIBTYpHAas CUTYaIus B
perrone Ha pyoexe XX u XXI BB. XapakTepu3y-
eTcs Bce OoJblliel BHEIIHEW yHUHUKanuen u
TpaHchopmareil OCHOBHBIX (HOpM KU3HEes-
TEIBHOCTU 3THOCOB, HO 3TO TOJBKO BUAMMAS
qacTh aiicbepra, ropazo OoJbIas €ro cocTas-
JISTIOLIAsl — 3THOKYJBTYpHAs1, KOTOpast Topaszio ciia-
Oee mposBIIsIeTCs] KOIMYECTBEHHO U, TeM Ooliee,
KaueCTBEHHO.

Jns mpumepa paccMOTPUM STHHYECKYIO
CTpYyKTypy Hacenenus: Kypraunckoii obnactu Ha
OCHOBE II0Ka3aTesel Bcepoccuiickux nepenucen
Hacenenus 2002 u 2010 rr. [lng onpenenenus
TEPPUTOPUAIBHOCTH B pa3MEIIEHUH OCHOBHBIX
sTHOCOB Kypranckoit obmactTu Hamu ObLT HC-
MoJIb30BaH K03 duimeHT nokanusamun. Kosd-
¢unment nokanuzamuu (Kir) Beramucnsercs kak
COOTHOILICHHE JIBYX OTHOCHUTEIIbHBIX BEIMYHH:
A — YMCIEHHOCTb MpeJICTaBUTENeH KOHKPETHO-
r'0 3THOCA B Tpe/Iesiax TOr0 UM HHOTO aIMUHH-
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CTPAaTUBHOTO pailoHa K YHCIEHHOCTH JaHHOTO
9THOCA B o0acty; B — oOmas 4uciIeHHoCcTh Ha-
CEJICHHS paiioHa K YMCIEHHOCTH HAacelIeHUs 00-
nactu: Kn=A/B [6].

Uucnoble 3Ha4eHUs KOd(DPUImenHTa Joka-
JIN3alU U, TPEBBIIIAIONINE eTUHHILY, TOBOPST 00
«HM30BITKE» SBJICHUS: YeM OOJIbIIIe 3HAaUEHUE KO-
s uIIMeHTa TOKAIU3AIIH, TEM OOJIbIIIe KOHIICH-
Tpauus JaHHOTO 3THOCA B paiione (puc. 1).

Cpenu obmacrteil YpaiabCKOro peruoHa B
Kypranckoii o6macti Hanbosee BBICOK TPOIICHT
pycckoro HaceneHust — 90.8% (2010 r): Csepa-
noBckasi obnacte — 90.6%, Ilepmckuii kpait —
87.1%, Yenabunckas odmnacts — 83.8%, Open-
Oyprckast oonacts — 75.9%, Pecrybmuka Yamyp-
tust — 62.2%, Pecnybnuka bamkoproctan —
36.32%, npeBsIlIaeT 3TOT MOKAa3aTeab U CPej-
Huii no Poccum — 83% [7].

Pycckue npeobnagaroT BO BceX paiioHax
ropoaax oonacTH, 3a uckiodenuem Cagaxyres-
CKOTO paiioHa, TJIe OHU JIUIITh TPETHU 110 YHCIICH-
HOCTU. B AnbMeHeBCKOM palioHE pycCKoe Hace-
JICHHE COCTaBIIsieT TPeTh. Brilie cpenneobnacT-
HBIX TIOKa3aTeael UMEIOT TPUHAAIATh PaiOHOB
obnactu (1ieHTpaJIbHBIC, CEBEPHBIE, CEBEPO-3a-
MaJiHbIe), eIlle YeThIpe paiioHa (BOCTOYHBIC U
3amna/iHbIe) — OIMM3KH K 3TOMY Tlapametpy. Cornac-
HO pacyeTam, Ki1 pycckoro HaceleHus XapaKkTe-
pu3yercs paBHOMEPHOCThIO (B 22 palioHax u3
24), on coctasysier oT 1 g0 2.

[Toxazarenu yneiabHOro Beca TaTapckoro Ha-
cenenus (1.9%) B 3THOKYABTYPHOM MPOCTpPaH-
CTBE 00JIACTH MEHbIIIE, YeM B 1esioM 1o Poc-
cuu (3.83%). OHM MUHHMMAJIBHBI U CPENIU pe-
THOHOB Ypaua, Tak, B Pecyonuke bamrkoproc-
TaH — 24.14%, OpenOyprckoit obnactu — 7.6%,
Pecnyonuke Ynmyptus — 6.7%, UensOunckoi
obmactu — 5.4%, CBepasOBCKOW 00yacTH —
3.5%, Ilepmckom kpae — 4.6%. CornacHo Mate-
puanam nepenwuceit (2002, 2010), 2/3 TaTap
Kypranckoif 061acTi MpoXUBAIOT B CENbCKOM
MecTHOCTH. TeppuTopHanbHO TaTapbl COCPEIO-
ToueHbl B AibMeHeBckoM (20%), Cadakynesc-
koM (30%) paiioHax, MpeBbHIIIEHUE CPEeTHE00-
JACTHOTO MOKAa3aTelsl MO yAeIbHOMY BECy Ta-
TapCKOT0 HaceJIeHMs Ha0lto1aeTcs ele B 1ec-
TH palioHax obnactu (3BepuHOTrosioBCKoM, Lle-
nuaHOM, [Ilanpunckom, [larpoBckom, Hlymu-
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xuHCKOM, [llyuanckom). [Tokazarenu ko3 durm-
CHTA JIOKAJIU3allu1 TaTap TaKXKC CBUACTCIILCTBY-
IOT O KOMITAKTHOCTH Pa3MEIEeHHs] TaTapCKOro
HaceJICHUs B MSATH pailoHax o0JacTw, cpeau
KOTOpBIX BeIenstoTes CadakyneBckuii u AJb-
MEHEBCKUI paiionsl, riae Ki cocraBnsger 18.7 u
13.6 cooTrBeTCcTBEHHO. B umcie nuaepos 1o
nokaszatento Ku rarap crout u Hlagpuncknii
paiion — 2.1-2.3.

TperbuM 10 uncieHHoCcTH 3THOCOM Kyp-
TaHCKOM 00JIaCTH SBISICTCSI OATKUPCKUH ATHOC —
13.66 TbIC. yenoBek. OTHOCHUTENBHBIE TOKA3aTe-
JIM YUCJICHHOCTU OAIIKUPCKOTO HACEJIeHUsS CO-
cTaBisioT 1.4%, 9o Gonbine cpeaHero mo Poc-
cun — 1.15%, a B YpanabCckoM pernone odiactb
3aHUMaeT YeTBEPTOE MeCTo, ycTynas PecmyOmke
bamkopTocran (29.76%), Yensbunckoii obmac-

Ceepnnorckas obdm.

Yenabuuckas obi.

1 (4.8%), Openbyprckoit (2.3%), npesblas
nokazarenu [lepmckoro kpas (1.29%), Ceepasio-
ckoit oonactu (0.83%), Peciybnuku YnamypTus
(0.2%).

Cpenu paitoHOB 00JIaCTH JTUAEPAMH TI0
yIEIbHOMY BECY ¥ KOHIIEHTpaIUU OalIKUPCKO-
ro HaceneHus sBisitoTes CadakyneBeKuil U Ajib-
MEHEBCKHI palOHBI, B KOTOPBIX IPOKUBAET
okono 62% Bcex Oamkup. J[anHble palloHBI
UMEIOT U CaMble BBICOKHME MTOKa3aTenu ko3 du-
IIMEHTA JIOKaau3auu oamkup — 32.68 u 21.95
COOTBETCTBEHHO. Brilie cpenHeob1acTHOTO
nokasaresst yJielnbHOro Beca Oamkup nmeet H1y-
yaHCKMM paiioH, Kn 2.6. Otu nanHsle cBuie-
TEJIBCTBYIOT O IOCTATOYHO KOMIIAKTHOM pa3Me-
HICHUH TIPEICTaBUTENCH OAMKIUPCKOTO ATHOCA
B Ipejieniax 00acT.

Lndpamir 0Do3HaYEHE] paiioOHBL
13.JIeba:xper cruit

. Karaiicrait

b =

Venopuele 3Ham: . Danmatoecrmit 14 TTonoemucranit
04 PYCCKHX Mo paltoHam,% A0M% 3THOCOB (kpome pyccxux) no 3. Manpurckiit 15, Tlpurobomshsrit
[ 6onee 90% paitoHam [ TaTapsi 4. Mlarposckmii =~ 16. 3sepuHOronoscrii
o1 50 10 90% MHEIE B Gamxips: 5. Kapranonscgmit 17, Henuxuen

) Genopycer [ xasaxn 6. benozepcrarit 18. Kypramemcraiit
[ menee 50% Hemupl [ YKDAMHLBI 7. BapramuHcimii 19, AneMeHecruit

8. Moxpoycoecwni 20. Cadaxynesciarii
9. Yactooszeperatit  21. FOpramemmcrarit
10. ITeryxoecrmit 22, MumratHcrumi
11. Magymuncsoni 23. Hlymuxusciai
12. Ketorcrauit 24 Uly4amcrarit

Puc. 1. DOTHnYeckas crpykrypa Hacenenus KypraHnckoii odmacti
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Kazaxckoe HaceneHue 061acTi UMEET Mo-
BbIIEHHYTO 10110 (1.3%) no cpaBHenuto ¢ Poc-
cueii (0.45%) 1 GONBIIMHCTBOM PETHOHOB Ypa-
7a, ycrynas Toiapko OpeHOyprckoil obGmacTu
(6.0%). B octanbHbIX cyObekTax YpasabCKOTo pe-
THOHA JI0JIsl Ka3aXCKOTo HaceNIeHUs KpallHe HU3-
Ka, B CHJTy reorpauecKux U ICTOPUIECKUX OCO-
O6eHnHocTel pa3BuTus. KoHIEHTpamusi Ka3axoB
o paiionam o0nactu He npesbimaet 13% (Ma-
KyIHUHCKUN U KypTraMbllICKull paloHbI — I10
12.1% B xaxaom, 3BepuHOTOJIOBCKUH, [loso-
BUHCKHMU paiioHbl — M0 8.3%, a B OCTAJIbHBIX
paiionax — meHee 8%). Koadduuuent gokanu-
3anuu koseosercs ot 0.16 B CadakyneBckoM /10
6.6 B 3BepuHOrosoBCKOM paiione. [late paiio-
HOB UMeroT Kt BhIllle e TUHUIIBI, OOJTBIIast 4acTh
MpeCTaBUTENEH TaHHOW 3THUYECKOW TPYMIIbI
TATOTEET K MOTPAaHUYHBIM, STHOKOHTAKTHBIM C
Kazaxcranom paitonam obnactu (IIputo6osib-
HbIH — oK. 3%, YacToo3epckuii — 5%, Makymmnn-
ckuii — 8.3%, 3BepuHOroNoBCcKUil — 9.9%).

Ka3axckoe HaceneHue qucnepcHo, He 00-
pa3yeT KOMIIAKTHBIX PalilOHOB MPOKUBAHUS.
JlucrepcHOCTh paccesieHus Ka3axoB OObSCHSET-
sl TEM, YTO OHU 3HAYUTEIHHO M03Ke 00Pa30BbI-
BaJIM TIOCTOSIHHBIE TIOCENIEHUs, T.K. JaHHas Tep-
PUTOPUS MPOJOHKUTEITFHOE BPEMST BXOAMIIA B
cocraB TaTapckoro CHOMPCKOTO XaHCTBA.

Takum oOpa3zoM, HECMOTpPSI Ha JIOBOJIBHO
MIPOJOKUTEIHLHOE IO BPEMEHH U UICTOPUUYECKU
pa3zHo00pa3HOE STHOKYIBTYPHOE IPOCTPAHCTRO,
coBpeMeHHas cutyanus B Kypranckoii oomactu
OTJIMYACTCSl 3HAUUTENBbHON yHU(DUKaAIMenl oc-
HOBHBIX (DOPM 3THOKYJIBTYPHOU KU3HEICATEIb-
HOCTH.

OTmeyaeTcss TOMUHUPOBAHUE PYCCKOTO
A3bIKa, YTO CBS3aHO C €T0 UHTEIPATUBHOM U AT-
HOKOHTAKTHOM poJibI0. PyccKkuii si3bIK BBICTYMA-
€T B KaueCTBE YHUBEPCAJIBHOI'O CPEJCTBA KYb-
TypHOro nuanora. Hanbonee BEICOKUN ypOBEHb
unrerpupoBanus (99-100%) ormeuaercs y uz-
HAyaJlbHO HEPYCCKOS3BIUHBIX MpEACTaBUTENEH
CJIaBSTHCKOM TpyTIbI (YKpanHIEeB, O€JI0pyCcoB), a
TaKke 3THOGOPOB TaTap, OAMKHUP U Ka3aXx0B, KO-
TOpBIE B CHJIy UCTOPHUYECKUX MPUUYUH JOJITOe
BpeMsl B3aUMOJIEHCTBOBAIM C pyccKuMu B HOx-
HOM 3aypainbe. K MeHee HHTerpupOBaHHBIM OT-
HOCSITCSI PEACTaBUTENN ITHUYECKUX 00pa3oBa-
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HUH, SIBJSIONIMECS BBIXOAIIAMHU M3 a3UATCKHUX
CTpaH, KaK BXOJSIINX, TAK U HE BXOJAIINX B CO-
cras CHI.

B 3aBuCHMOCTH OT BIIaJICHUS PYCCKUM $SI3bI-
KOM M SI3bIKOM CBO€M HAI[MOHAJIbHOCTU CpEau
npeacTaBuTeneit (3THoGOpOB) M3HAYATBHO HE-
PYCCKOSI3BIYHBIX 3THOOOpA30BaHUIT MOKHO BbI-
JIEIUTH TP TUTIA «SI3BIKOBBIX KOJUIEKTUBOBY:

— BIQJICIOIINX KaK PYCCKUM SI3BIKOM (B pas-
HOW CTETEeHU), TaK U S3BIKOM CBOETO 3THOCA (B
pa3HOU CTETCHM);,

— BJIAJICIOLIUX TOJIBKO PYCCKUM SI3BIKOM;

— BIIAQJICIOIINX TOJBKO SI3bIKOM CBOEH Hallu-
OHAIILHOCTH.

ITo ntoram nepenucu 2010 ., Ha BIageHue
TaTapCKUM SI3BIKOM yKazaiu 59.6% OT 4ucieH-
HOCTH JJaHHOTO 3THOCA, OamKUpCcKuM — 67.7%,
ka3axckuM — 49.5, ykpanHckum — 36.6%. Mak-
CUMAJIbHYIO CTETICHb BJIAJCHUS POJHBIM S3bIKOM
MOKA3BIBAOT KUTEIU CEIbCKOM MECTHOCTH, BJla-
JEIONINX TOJBKO SI3BIKOM CBOEro Haposa B Kyp-
TaHCKOH 00JIaCTH HEMHOTO — OKOJIO 1% .

Marepuanbl COLIMOJIOTHYECKOTO OIpoca
CBUJETEIBCTBYIOT O HECKOJIBKO OOJIbILIEM BlIajIe-
HUU: TaK, MepBbIC JBa TUMA S3bIKOBBIX KOJIIEK-
TUBOB IIPEJICTaBJICHBI COOTBETCTBEHHO: Y TaTap —
73 1 27%;y 6amkup — 84 u 16%; y kazaxoB — 97
u 3%; y ykpaunieB — 44 u 56%; y 6e1opycoB —
35 u 65%. B 1993—-1994 rT. cpenu Tarapckoro
HACEJICHUS JI0JIS BIAJICIOUINX PYCCKUM S3bIKOM
1 SI3BIKOM CBOETO Hapoja ObLta erre OObITei —
81%, y Oamkup — 89%.

BwmecTe ¢ Tem BiaieHHE PyCCKUM SI3BIKOM
W3HAYaIIbHO Y HEPYCCKOS3BIYHBIX TIPEICTaBUTE-
JIeH He BCeT/la 03HAYAeT, YTO OHH MMPU3HAIOT PyC-
CKUH S3bIK poAHBIM. Tak, B KaueCTBE POIHOTO
A3bIKa HA PYCCKHUI YKa3bIBAIOT: CPEAM TaTap OKO-
710 9%, Garmkup — 5, kazaxoB — 2%. B 60onbmmH-
CTBE CITy4aeB PYCCKUI B KAYECTBE POTHOTO SI3bI-
Ka XapaKTepeH JJIsi TOPOJICKUX KUTETICH.

Taxum 06pa3om, MbI CTaJIKUBAEMCS C SIBJIC-
HUEM smHuyeckoll peunougurxayuu. Ilponeccs
ATHUYECKOHN penHAupUKAIIH (YBEITMUEHHUE TOJTN
S3BIKOBOTO KOJJIEKTHBA, HAIPUMED, BiIaJICIoIIe-
TO TOJBKO PYCCKUM SI3BIKOM CPEIH HEPYCCKUX
ATHUYECKUX 00pa30BaHUI) CBUAETEIbCTBYIOT O
ry0oKuX TpaHCc(OPMAIMOHHBIX MpoIleccax
BHYTPHY dTHUYECKUX TPYIIL. YTpaTa 3HaHUS Ha-
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[IMOHAIBHOTO SI3bIKa (J1a)Ke YaCTHYHAS ) TPO3UT
PUCKaMH 3THOKYJIETYPHOM yTPaTHI.

OTtpuiatenbHOE BIUSIHUE Ha Pa3BUTHE SI3bI-
KOBOT'O KOMIIOHEHTA OKa3aJia 1 CyLIeCTBOBAaBIIIAs
B pamkax CCCP nonutuka si3pIkoBor pycudu-
karuu. Pa3BuBanach TeHACHIUS BBITECHEHUS
HaIlMOHAJIBHBIX SI3BIKOB B c(hepy ceMeitHO-OBITO-
BOTO OOIIIEHUS, 3a4acTyI0 B (popMe cMelIaHHOM
(pyccKo-TaTapcKoi, pyCCKO-0aKUPCKON U T.1T.)
peun. Tak, B palioHax KOMITAKTHOTO MPOKHBa-
HUS OAIIKUPCKOTO ¥ TaTapCKOTO 3THOCOB B PaM-
Kax o0nacTtu Tosbko 42% tarap u 24% OGamkup
UCIIOJB3YIOT SI3bIK CBOEW HAIlMOHAIbHOCTHU B
pohecCHOHATLHOM e TEIILHOCTH.

OpHako JaHHBIE ACCUMUJISILIUOHHBIE TEH-
JICHIIMHA BO MHOT'OM SIBJISIFOTCSI BEIHY K ICHHBIMH,
«JI0’KHBIMIY B CUITY HEIOCTaTOYHOCTH M3YUYEeHHUS
SI3BIKOB B IIKOJIAX, IIEHTPaX HAI[MOHAJIbHBIX KYJTb-
Typ. Tak, B 30—40-x rr. XX B. HA TEPPUTOPUH
COBPEMEHHBIX AJTbMeHEBCKOro U CadakyieBcKo-
ro paifOHOB HACUUTHIBATIOCH 67 TaTapo-OaIKup-
CKHX IIKOJI, B T.4. 9 HEMOJIIHBIX CPEIHUX U 58 Ha-
YaJIbHBIX, 00yYEHHEM POTHOMY SI3BIKY OBLIO OX-
BaueHO 87% neteil TaTapckod M OalIKUPCKOM
HallMoOHaJIBbHOCTEN. B HacTosmiee e Bpems Ta-
KHUX IIKOJI HacuuThiBaeTcs 2 1. Kpome toro, onna
B [IlagprHCKOM palioHe, TIe SI3bIK U3y4aeTCsl Kak
CaMOCTOSTENbHBIN MPEIMET, €I1I€ B OJHOM IIKO-
JIe Ka3aXCKHUH SI3bIK M3y4aeTcs (aKyIbTaTUBHO
(ITeTtyxoBckuii paiioH) U pabOTaET T.H. BOCKpEC-
Has 1IKoja B p.11. JIeOsokbe.

[To HaMOHANBHBIM SI3bIKAM IIKOJIBI pac-
MIPEACIISIOTCS CISAYIOIUM 00pa3oM: OarKup-
CKHUH s13bIK — 1 8 IIKOJI, TaTapCKuil SI3bIK — 5 IIKOJ,
Ka3axCKHH SI3bIK — 2 IMIKOJIBI. [ToMHMO IIKOJI, Ha-
[MOHAIbHBIEC S3BIKM U3YYalOTCS MPH LEHTpax
HallMOHAJBHBIX KYJABTYp U B JloMax HapogHOTO
TBOpUYECTBA. B 4aCTHOCTH, Ka3aXCKUM SA3bIK U3Y-
YaeTcs B ceslaX KOMITAKTHOTO MPOKUBAHUS Ka-
3axoB: O0yTkoBCcKoe, [leynuno, bonbmoe [Ipu-
totHOe, Kamanrauckoe, Jlebsokbe. benopyc-
CKHU, YKPAUHCKUM SI3bIKU MPENOJAITCS TpHU
LEHTpaxX HallUOHAIbHBIX KyJIbTyp «barbkoBmiu-
Ha» U «Scenpy» B I. Kyprane, npu KOTOpbIX JI€ii-
CTBYIOT BOCKPECHBIE LIKOJIbI U JIMHTBUCTHUYE-
CKHE KYPCHI.

Takum 00pa3oM, CUCTEMHBIM H3YUYCHHEM
HAllMOHAJBHBIX SI3BIKOB OXBau€Ha TOJbKO
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TPETh IIKOJIBHUKOB. B pernone B 1eiom u B
OTZIEJIbHBIX €T0 palloHaxX 3a4yacTylo HaOIr0/a-
€TCsl UCKYCCTBEHHOE CYXKEHHUE 00J1acTH HX
IIPUMEHEHUS, UTO IPUBOJUT K PUCKY YTpaThl
1 00EIHEHUIO 3THOKYJIbTYPHOI'O IPOCTPAH-
CTBa PETHOHA.

Paboma evinonnena 6 pamxax epanma
PODU 14-46-00008 Teopus u memooonocus
OYEeHKU NPOGhecCUOHATLHBIX PUCKO8 PAOOMHUKOS
npombvluLieHHo20 komnaexca P®.
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SYSTEM-STRUCTURAL SPATIAL ANALYSIS OF ETHNO-CULTURAL
DEVELOPMENT IN THE SOUTHERN TRANS-URALS (WITH THE KURGAN
REGION USED AS AN EXAMPLE)

© 0.G. Zavyalova, L.V. Abrosimova

Kurgan State University,
25, ulitsa Gogolya, 640000, Kurgan, Russia

Today there are a number of paradigms recognized in science, such as spatio-temporal, geographical and
geosystemic. Thus, the spatio-temporal paradigm is associated with the systemic definition and analysis of the
«genetic code» of an ethnic group that has formed a particular natural and economic landscape. In this case,
geosystems should be considered with regard to their «natural» (landscape) component and peculiar features of
nature management performed by ethnic groups as major «nature consumers». The interaction between
ethnosystems and geosystems results in the formation of integrated units, which can be defined as
«ethnogeosystemsy.

Ethnogeosystems are stable ethnic communities formed during the development of «parent» landscapes
(natural resource management) and their «symbiosisy.

Based on their own concept of ethnogeosystemic analysis of the Southern Trans-Urals, the authors propose
an integrated system-structural spatial analysis of the evolution of nature management and ethno-cultural space in
the Kurgan region.

The authors reveal specific characteristics and regular features in the development of the forest-steppe
Trans-Urals during the past millennium, in particular, the principle of structural ethnic contactness in the formation
of the Turkic-Slavic ethno-contact area, the binarity principle in the development and others.

The paper thoroughly analyzes contemporary ethnic and linguistic composition of the population in the
Kurgan region as well as the existing problems in ethnic and cultural development of the language environment.

Key words: ethnogeosystemic and spatio-temporal analysis, resettlement, ethno-cultural development and
transformation, ethno-contact area, ethnic and linguistic composition of the population.
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INOHATHE 310POBbA. IIOKA3ATEJIN OINEHKHA
COCTOSAHUA 310POBbsAA HACEJIEHUA

© H10.B. MuryHoBa

Hccnenyercs mpobiema COCTOSHIS 3M0POBbsI HACETIECHUs, 00YCIIOBINBACTCS aKTyaTbHOCTh BRIOPAHHO! TEMBI,
pacKkpbIBaeTcs ee MPUOPUTETHBIN XapakTep JUIst 001ecTBa U rocynapersa. OTMeuaeTcsi, YTO COCTOSHUE 30POBbS
HAaCEJIEHMsI 1 YCIIEITHOE Pa3BUTHE CUCTEMBI OTEUECTBEHHOTO 3/[paBOOXPAHEHNUS B IEPBYIO OYEPE/Ib 3aBUCST OT CO-
LUAIBbHON yCTOMYMBOCTH COBPEMEHHOTO POCCHICKOTO OOIIECTBA, OT CTENEHH COLMATbHOM 0€3011acHOCTH U Kaue-
CTBa KU3HU B LIEJIOM.

PackpriBatoTcst 0cOOCHHOCTH MOHATHS 3I0POBbS, MHOT00Opa3He MOAXOI0B €TO OTMpeaeCHNs. AHAIN3 pe/-
CTaBIICHHBIX TPAKTOBOK MOKA3aJl, 9TO HAHOOJIEe TOYHO ITOHITHE 3I0POBBS OTPA3HUIOCH B KOHIICTIINH IIEHHOCTHO-
coluanbHOM Moaenu, npeanoxenHon [1.M. Kanbro.

Briienensl BUbI 3710pOBbs, OAPA3IENAIONIMEecs Ha HHANBHUyadbHOE U OOIIECTBEHHOE. B cOOTBETCTBUM C
HUMHU pa3paboTaHbl psiJl TOKa3arenel OleHKH ero cocTosHust. Ocoboe BHUMaHKe TPeOyIOT MoKa3aTeIn OLeHKH 00-
IIIECTBEHHOTO 3/I0POBBSI, IIOCKOJIBKY B HUX CKOHIIGHTPHPOBAaHA COLMAIBHAS COCTABIIIIOMIAS TaHHOW TPOOICMEL.
WnauBuyanbHble IOKa3aTeIN OLEHKU B OCHOBHOM XapaKTEepPU3YIOTCs B paMKax MEIUIIMHCKOM Hayku. Kpome Toro,
B paMKax CTaThH OYEPUCHBI (haKTOPHI, BIMUSIONINE HA COCTOSHHE 3[JOPOBBs HaceleHHs (yCIOBUS M 00pa3 KHU3HU
JIONIeH, COCTOSIHUE OKpYIKarollei Cpeibl, reHeTu4ecKre (DakTopbl, MEJUIIMHCKOE 00ECTIeYeHNE ), BBISBIICHBI UX ITPO-

HEHTHOC COOTHOLIECHUE U YPOBCHDb 3HAYMMOCTHU B COOTBETCTBUU APYT C APYTOM.

KroueBnie cioBa: 310POBLEC HACCIICHUSA, 3PAaBOOXPAHCHUC, (I)aKTOpI)I, ACTCPMHUHUPYIOIUEC 3N0POBHE UCIIO-

BeKa, IIEHHOCTHO-COIMAIbHAS MOJIEITb.

OpanM u3 (HaKTOPOB COLMATBLHOU YCTOM-
YUBOCTH SIBJISIETCSI COCTOSTHUE 3/I0POBbsI HACEJIe-
Hus. OHO TpencTaBIsieT co00l CBOEOOPa3HBIN
MHANKATOP, MOKa3bIBAIOIINN KaK U3MEHEHUS B
COLIMAJIbHOM JKU3HH OTPAXKAIOTCSI HA HACEJICHUN
B II€JIOM, a TaKKe Ha Pa3BUTHU CUCTEMBI OTEUe-
CTBEHHOTO 3/JpaBOOXPAHEHUSI B YACTHOCTH. YPO-
BEHb COCTOSIHUS 3/I0POBbSI HACEJICHHUS SIBIISIETCS
peakireil Ha HOBbIE YCIIOBUS KU3HEIEATEIbHO-
ctu monet. HecMoTpst Ha TO, 4TO 1aHHas mpo-
oisema B PO Hu pa3 Obuta mpuU3HAHA TIPUOPHU-
TETHOI, €€ OCTPOTA U aKTYaJIbHOCTh MPOJI0JIXKA-
IOT OCTaBaThCs Ha MpeXHEM ypoBHE. EcTecTBeH-
HO, YTO COCTOSIHUE 3/I0POBbSI HACEICHUS U yC-
MEIIHOE Pa3BUTHUE CUCTEMbl OTEYECTBEHHOTO
3[IpaBOOXPAHEHMSI B IEPBYIO OUEPEIb 3aBUCST OT
COIMAJIbHOM YCTOMYMBOCTH COBPEMEHHOTO POC-
CHICKOro 0oOIECTBAa, OT CTEIIEHU COIMAILHOMN
0€30MMacCHOCTH M KaueCTBa KU3HU B I[EJIOM.

CocTostHuE U IEPCTIIEKTUBBI Pa3BUTHS 3/1pa-
BooxpaHeHus Poccun BO MHOTOM ONpeIeNsitoT-
Csl YPOBHEM 37I0POBbSI HACEJICHUS M COI[UATIBHO-
HKOHOMHYECKUMHU MPeoOpa30oBaHUSIMHU, MPOUC-
XOJIUIMMHU B 00IIIECTBE. DTO MPOSIBISAETCS B Ta-
KHX Tpolleccax, KaK JIEMOHOIOIN3AIINS CUCTe-
MBI 3]IpaBOOXpAHEHUs], JELUEHTPAIU3ALMS YII-
paBJIEHUS OTPACIIbIO, BOBHUKHOBEHHE HOBBIX
SKOHOMUYECKUX OTHOIICHHM, pa3BUTUE COBpE-
MEHHBIX ()OPM OKa3aHUS MEAUIIMHCKON TOMOIIN
Y TexHosioruu [1].

Ecnu He pemaTh pobiaemMy coOCTOSHUS 3710-
POBBSI HACENIEHUS, TO €€ COLIMAJIbHBIM CJIE/ICTBU-
€M MOJKET OBITh POCT 3200J1€Ba€MOCTH, UHBAIIH-
NU3allUU, CMEPTHOCTH, MPUUYEM HE TOJBKO
B3pOCIIbIX, HO U JieTei. [loaTomy cocTosHMe 3/10-
POBBS HaceJeHus, a TaAK)Ke caMa CHUCTeMa 3/1pa-
BooxpaHeHuss P® HyxIaeTcsa B MpUCTAILHOM
MCCIE0BATETLCKOM BHUMAHUHU.

MUI'YHOBA lOnus BnagumupoBaa — K.COILLH., UHCTUTYT COMAIIbHO-OKOHOMHYECKUX UCCIeIoBaHuH Y hum-
ckoro HayuHoro neHTpa PAH, e-mail: ignatenko_isei@mail.ru
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Ota TeMa TpeOyeT BHUMaHUS U W3y4YECHHUS
€Ille ¥ TIOTOMY, YTO BBIXOJI CTPAHBI HA TPAEKTO-
PUIO0 MHHOBAITMOHHOW YKOHOMHUKH TPEAToiara-
€T CO3/1aHNe KaYeCTBEHHO HOBOW pabodeii CHIIBI,
YeJIoBeKa, 00J1aJaroIIero He TOIBKO podeccuo-
HaJbHBIMU 3HAHUSAMHU, HO U TCUXO(U3HOIOTH-
YECKOM yCTOMYMBOCTHIO, MO3BOJISIOMIMMU TTPH-
HUMAaTh €TUHCTBEHHO BEPHOE PEIICHUE B CIIOXK-
HBIX HECTAHJAPTHBIX cuTyanusx. opMuposa-
HUE TAaKOTO YeJIOBEKa HAUMHAETCSI CO 3/I0POBOTO
oOpasa >KU3HU U JOJHKHO CTaTh MPUOPUTETHOU
3aja4ei rocy1apcTBa.

Omnpenensist HIOHATHE 3/I0POBBS, HEOOXOAH-
MO 0OpaTUTHCS K UCTOPUIECKOMY aCTIeKTy XapaK-
TEPUCTUKH ITOTO TepMuHa. Tak, Hampumep, B
SHITUKJIONIENYECKOM ciioBape bpokraysa u Dd-
pOHa 1aeTcs cleAylolee ONpeeIeHue «3/10po-
Bbs»: «310poBbe (sanitas) — eCTh COCTOSIHUE
OpraHu3Ma, BCE€ 4aCTH KOTOPOTr0 HOPMabHO pa3-
BUTHI U IPaBWIIBHO (PYHKIIMOHHUPYIOT. Takoe co-
CTOSTHUE a0COJIFOTHOTO 3/TOPOBbsI €/1Ba JIU CYIIIe-
CTBYeT, TaK KaK TPYIHO HAWTH OpraHwW3M, BCE
4acTH KOTOPOTO UMENU Obl HOPMaJIbHbIE BEJH-
YHHY, CUITY, GOpMY U CTPYKTYPY U BCE OTIIpaBIe-
HUS KOTOPBIX COBEPILIATHUCH ObI BIIOJIHE MTPABUIIb-
HO. B ’XKM3HU TOBOJBLCTBYIOTCSI HE UACANIBHBIM,
HO OTHOCHUTEJIBLHBIM 370POBBHEM, TIPH KOTOPOM
pa3BHUTHE U OTMPABICHUE OHUX YaCTEU XOTS U
OBIBACT CUJIbHEE IPYTUX, HO HETOCTATKH MOCTIE -
HUX HE OT3bIBAIOTCS BPEJHO Ha BCEM OpraHu3-
Me. 310pOBbE B YKa3aHHOM CMBICIIE€ 3aBUCUT OT
YCJIOBHI HACJIE€ICTBEHHOCTH, BIIUSIHUM BHEIITHE-
T'0 MHpa Ha KUBOW OPTaHU3M, PABUIHHOTO (H-
3MYECKOTO U YMCTBEHHOTO BOCIIUTAHHUS, OKPYXKa-
I011Ie cpe/ipl ¥ ipoy. Bee aTu BiustHuS oApo0-
HO M3Y4aroTcsl HAyKOM O 3/[paBOOXpPaHEHHH, T.€.
TUTHEHOH, TIpaBujIa KOTOPO# PHOOPEH B HAIIIe
BpeMSI TTOJTHOE MPAaBO IpaKJaHCcTBay [2].

DTo ompeneneHue MpeacTaBiIsIeT co0oi
OJTHY W3 TIEPBBIX MOMBITOK HAYYHOTO OCMBICIIE-
HUS TAKOTO MHOTOYPOBHETO MOHSITHS, KaK «3]10-
POBBE.

B 1948 1. Bcemupnas opranuzanusi 3apa-
Booxpanenus (BO3) B ceoem YcraBe oxapakre-
pu30Baia 3J0pOBbE KAK «COCTOSHUE TOJIHOTO
(u3MUECKOro, TyXOBHOTO 1 COLTHANILHOTO O1aro-
MIOJTy4Nsl, @ HE TOJIBKO OTCYTCTBHUE OOJE3HEN U
dbuszmaeckux nedexron» [1]. Takas xapakrepuc-
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THUKa TEPMHHA «3JIOPOBBE» SBIISETCS OCHOBOIA,
MIPUHSATOM B OOJIBIIIMHCTBE CTpaH Mupa. HecMoT-
psl Ha 9TO, C HAIlleil TOUKH 3peHusi, OHO HE pac-
KPBIBAET BCETO Pa3HOOOpa3us U IITyOHHBI COOT-
BETCTBYIOIIETO MOHATHUS, TIOCKOJIBKY B HEM OT-
CYTCTBYET NOHUMAaHUE LIEHHOCTH 3/I0POBBS, €TO
BaYKHOCTH JIJISl YEJIOBEKa.

B 1975 r. akanemuk PAMH, npodeccop
B.II. Kaznauees (1975) nan cinepyroiiee omnpe-
JIEJICHUEe JTAHHOTO TOHSATHS: «310POBBE — JTO
MIPOLIECC COXPaHEeHMsI U pa3BUTHUS OMOJIOTHYecC-
KHX, TICHXUYECKUX, PU3UOTOTHICCKUX (DYHKITHH,
ONTUMAJIbHON TPYIOCIOCOOHOCTH U COIUAb-
HOM aKTMBHOCTH 4€JIOBEKA IIPU MaKCUMAJILHOU
MPOJIOJKUTEIBHOCTH €r0 aKTUBHOM JKU3HU [3].

JlanHoe ompezaeneHue 6osee MOITHO IMOJ-
YEPKHUBAET U PACKPHIBAET CYITHOCTh KaTErOpHH
«370POBbSD», €r0 HAUBBICIIYIO IIEHHOCTh JJIs1 Ye-
JIOBEKA.

Heo0xonuMo OTMETUTB, 9TO TaKast CIIOKHAS
¥ MHOTOYpPOBHEBAs KATEropusi, Kak 3J0pPOBbE, HE
MOXET OBITh OTIFCaHAa IBYMSI-TPEMSI OTIPE/ICIICHU-
ssmu. Tak, Hanpumep, uccneaosarens [1L.U. Kabro
B pabote «CyIHOCTHAs XapaKTepUCTHKA TOHSATHS
«3J10pOBbE» 1 HEKOTOPBIE BOMPOCHI MIEPECTPONKU
3[IpaBOOXpaHEHUS: 0030pHast HHPOPMAITUS pac-
cMoTpen 79 COOTBETCTBYIOIIMX OIpEeIICHUH,
c(hopMyIIMPOBAaHHBIX B Pa3HBIX CTPaHAX MUPA, B
pa3IMYHOE BpEeMS U MPEACTABUTEISIMU Pa3iu-
YHBIX HAYyYHBIX JTUCHUILUIUH [4].

Cpenu onpeieieHuid BCTPEUYAIOTCA CIEIy-
romue [S]:

1. 3n0poBbe — HOpMasbHas (QYHKIIUS Opra-
HU3Ma Ha BCEX YPOBHSX €r0 OPTaHU3aIiH, HOP-
MaJbHBIN X0 OMOJOTUIECKUX MPOIECCOB, CIIO-
COOCTBYIOIINX HHANBUAYAIbHOMY BBIKUBAHUIO
U BOCITPOU3BOJICTBY.

2. JInHaMHU4Y€eCKOEe paBHOBECUE OPraHU3Ma
U ero pyHKIHI ¢ OKpYIKaIOIIEH Cpeoi.

3. YyacTue B COLMANBHOMN IESITEIbHOCTU U
00I11eCTBEHHO TOJIE3HOM TPY/IE, CHOCOOHOCTH K
MOJIHOIICHHOMY BBITIOJIHEHUIO OCHOBHBIX COIIH-
AITBHBIX (DYHKITHA.

4. OtcyrcTBHE 00s1€3HU, OOJIE3HEHHBIX CO-
CTOSIHHM ¥ U3MEHEHHIA.

5. CriocoOHOCTH OpraHnu3mMa npucrnocadIu-
BaThCs K TOCTOSTHHO U3MEHSIOIIUMCS YCIIOBUSAM
BHEIIIHEN CPEIbI.



[10.B. Muzynosa. Ilonsmue 300posws. Ilokazamenu oyeHKu cOCmostusi 300p08bsi HACeNeHUs.

Cornacuo II.M. Kanpro, Bce BO3MOKHEBIC
XapaKTEPUCTHKH 37I0POBbSI MOTYT OBITH CBE/ICHBI
K CTIETyFOIIIMM KOHIICTIIIUSIM:

e MeaumuHcKas MOJIENb — JUIsl OTIpe/ielie-
HUH, coaepkallluX METUIUHCKHUE MPU3HAKU U
XapaKTePUCTHKH; 3I0POBbE KaK OTCYTCTBUE 00-
JIE3HEW ¥ UX CUMIITOMOB.

e buoMenuIHCKass MOJIENb — OTCYTCTBHUE
CyOBEKTUBHBIX OIIYIICHUI HE3OPOBHS U OpPra-
HUYECKUX HAPYILLICHUN.

e buoconuanbHas MoJielb — BKJIIOYAIOTCS
paccmaTpuBaeMble B €IMHCTBE MEAUIIMHCKUE U
COLIMAJIbHbIE MPHU3HAKH, TPU 3TOM MPUOPUTET
OTJIAETCS COIUATBHBIM TIPU3HAKAM.

e [[enHoCTHO-COLMANIbHAS MOJENb — 3]10-
POBBE KaK [IEHHOCTh YETIOBEKA.

TpyaHo nepeoneHuTh 3HaU€HUE KaTeropuu
«3I0POBBS IS YeNIOBEKa, T03TOMY [IEHHOCTHO-
colMajgbHasi MOJIeb TPAKTOBKH 3TOTO TOHATHUS
JOJDKHA OBITH TOJIOKEHAa B OCHOBY TOCyaap-
CTBEHHOU M COIMATBLHOU TOJUTHKH B cdepe
3/IpaBOOXpaHeHus. Takoe MOHUMaHUE 37]0POBbS
JOJHKHO AE€TEPMUHHUPOBATH 11€TTU TOCY/IapCTBEH-
HOM COIMAIIbHOW MOJUTUKH, HAIPABIICHHBIE HE
TOJIPKO Ha CHMYKEHHE 00111eT0 YPOBHS 3a001eBa-
€MOCTH, CMEPTHOCTH B CTpaHe, HO U Ha JIOCTH-
KCHHE BBICOKOTO KaueCTBa KU3HU, OOIIETo CO-
nuagbHOro Osarononyunsi. COBOKYIMHOCTb 3THX
(haKkTOPOB B IIEJIOM U OTPEIENISIET COIUATBHYIO
YCTOMYMBOCTH PETHOHA.

OcHOBBIBasICh Ha IPUBEJICHHBIX OMpeierie-
HUSX KaTeTOPUHU «370POBbs», HEOOXOIUMO BbI-
JIEUTh CJIEIYIOIINE €TO HPUSHAKU.

1. OnTumanbHOoe QYHKIIMOHUPOBAHUE
OpraHM3Ma Ha BCEX YPOBHSX €r0 OpTaHH3aIHH —
KJIETOYHOM, TUCTOJIOTMYECKOM, OPTaHHOM H JIp.
HopwmanbsHoe Teuenne Gpu3nonornieckux u 6uo-
XUMHYECKHX MTPOLECCOB, CIIOCOOCTBYIOIINX HH-
JTUBUAYATbHOMY BBDKHBAHUIO U BOCIPOU3BOJI-
CTBY.

2. JluHaMHuecKoe paBHOBECHE OPraHU3Ma,
ero (OyHKIHI 1 (paKTOPOB BHEITHEH CPe/Ibl HIIN
CTaTUYECKOE PaBHOBECHE (TOMEOCTAa3) OpraHu3-
Ma u cpensl. Kpurepuem oreHKH paBHOBECHUS
SIBJISIETCSI COOTBETCTBUE CTPYKTYP U (DYHKIIHIA
OpraHr3Ma OKPYKAIOIIUM YCIIOBUSIM.

3. CriocoOHOCTD K MOJHOIIEHHOMY BBITIOJI-
HEHUIO COIIMANIbHBIX (DYHKIINUMN, ydacTHe B COIH-
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AIIbHOM JIeSITeIbHOCTH M OOIIECTBEHHO MOJIE3-
HOM TpY/Ie.

4. CrnocoOHOCTh YesoBeKa MpHCIOcalIn-
BaTbCS K MOCTOSIHHO MEHSIFOIIMMCS yCIOBUSM
CYIIIECTBOBAHUS B OKpY’Karollel cpefe (aganTa-
11s). 30pOBbE OTOXKAECCTBISAIOT C MOHSATHEM
aJlanTaluy, Tak Kak, 4ToObl cUCTeMa MOoTJia Co-
XPaHSATHCS, OHA JIOJKHA M3MEHSThCS, TPUCIIO-
cabnmuBaThCs K MepeMeHaM, MPOUCXOSIINM B
OKPY’KaroIlIeH cpeie.

5. OtcyTcTBUE Oo0se3HEH, 00Ie3HEHHBIX
COCTOSIHMM U OOJIE3HEHHBIX U3MEHEHHI.

6. IlonHoe du3myeckoe, TyXOBHOE, YM-
CTBEHHOE ¥ COITHAIIbHOE 0J1aronoiayyme, rapMo-
HUYECKOE Pa3BUTHE (PU3NIESCKUX U TYXOBHBIX CHII
OpraHu3ma, MPUHIIKI €T0 eTUHCTBA, CAMOPETY-
JSIUUU ¥ TAPMOHUYHOTO B3aUMOJICHCTBUS BCEX
€ro oprasos [3].

3/10pOBbE KaK COLUATbHOE SBICHUE HMEET
MHOTOYPOBHEBYIO CTPYKTYpy. [loaTOMY BbIIES-
0T UHOUBUOYAIbHOE U 00UieCmEeHHOoe 300P0-
ébe. CylecTBYIOT pa3HOOOpa3HbIe MMOKa3aTeln
OLIEHKH OTpeesIEHHBIX BUI0B 310pOBbs. Hayu-
HO 00OCHOBaHHOE TOHUMaHUE MPOOJIEMBI CO-
CTOSIHUSA 3/10POBbSI HACETICHUS XapaKTepU3yeTcs
JIByXaCHEKTHBIM aHaJIM30M OLEHKH 37J0POBBS.
Meouyunckuii acnekm TIOHUMAHUS TIPOOIEMBI
MIPEJICTABJICH [TOKA3aTEISIMUA OIICHKH WH/IUBHTY-
AJIGHOTO 37I0POBBS, & COYUATbHBIL — TIOKA3aTe-
JIIMU OLIEHKH OOILIECTBEHHOT'O 3/I0POBBS, HCCIIe-
JyEMBIMHU C TIOMOIIIBIO CTATUCTUYECKUX TaHHBIX.

[Toka3zaTenu OUEHKH MHIWBUIYAJIbHOTO
37I0pOBBSI:

— aHTPOIMOMETpUYECKHUe (POCT, Bec, 00beM
TPYAHOH KJIETKH, TeOMeTpuIeckas popma opra-
HOB U TKaHEH);

— (hu3uueckue (4acToTa MyJibca, apTepraIb-
HOE JIaBJICHUE, TeMIIepaTypa Tena);

— Omoxumuveckue (comepkaHue XUMHUYE-
CKHX DJIEMEHTOB B OpTraHU3ME);

— Ouosiornueckue (HaIM4ue BUPYCHBIX H
MH(}EKITMOHHBIX O0JIe3HeH) u ap. [6].

Ilokaszamenu oyeHku 0ouecmeeHHo2o 300-
POBbL:

—TI0Ka3aTesy 3a00J1eBaeMOCTH HACETICHUS;

— WHBaJUIHOCTH,

— MOKa3aTelNu 370pOBbsl MaTepH U peOeHKa
(MaTepHuHCKas M IETCKasi CMEPTHOCTH ).
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3abonesaemocms HaceneHus — 3TO BaAXK-
HEWIIas COCTABIAONIAs KOMIUIEKCHOW OLICHKH
3I0POBbSI HAaceJICHUs. Y4eT 3a00JIeBaeMOCTH
BEJIETCSI TPAKTUUECKH BCEMU MEIUIIMHCKUMHU
YUpexRACHUSIMHU. AHAIIN3 3a00J1€BAEMOCTH HEOO-
XOJIUM U1 BBIPAOOTKH YIIpaBIEHYECKUX pelie-
HUH Kak Ha (perepanbHOM, TaK U Ha PErHOHANb-
HOM ¥ MYHHIIMITAILHOM YPOBHSX YIIPAaBJICHUS
CUCTEMOMH 3/1paBOOXpaHeHUs. TOJNBKO Ha ee Oc-
HOBE BO3MOXKHBI MPABUIHHOE IUIAHUPOBAHUE U
MIPOTHO3UPOBAHUE PA3BUTHSI CETH YUPEKACHUN
3/IpaBOOXpaHEHUs, OllEeHKa MOTPEOHOCTH B pa3-
JUYHBIX BuAax pecypcos. [Tokazarenu 3abore-
BaeMOCTH CITy)KaT OTHUM 3 KPUTEPUEB KaueCTBA
paboThl MEIUIIMHCKUX YUPEKIACHHUM, CHCTEMBI
3/IpaBOOXPAHEHUS B IIEJIOM.

Tak, Hannpumep, Ha Tepputropuu PO B sgH-
Bape—denpane 2014 r., Mo CpaBHEHHUIO C COOT-
BeTCTBYIOIMM neprogom 2013 r., snuaeMuosno-
rudeckas 00CTaHOBKA XapaKTepU30Balach POC-
TOM 3200JI€Ba€MOCTH HACEIICHHUSI T10 PSAY UH(EK-
LMOHHBIX 3a00JIEBAHHM, B MX 4YKCIIE. OOJIE3Hb,
BbI3BaHHAs BUPYCOM UMMYHOIE(PHIINTA YeTIOBeE-
Ka, 1 0€CCUMITTOMHBIN MH(PEKITMOHHBIN CTaTYC,
BBI3BAHHBII BUPYCOM UMMYHOAE(PUIIMTA YeIo-
Beka (BUY), octpeiii rematut A, ocTphIii Tema-
tuT C, 6akTepualibHas JU3ECHTEPUSI.

B ¢espaiie 2014 r., mo cpaBHEHHUIO € COOT-
BeTcTBytonM Mecsitiem 2013 1, Ha 22.4% 6071b-
111€ BBISIBJICHO MAI[MEHTOB ¢ 00JIe3HbIO, BHI3BAH-
HOM BHpPYCOM MMMYHOJAE(UIIUTA YEIOBEKa, U
0ECCUMIITOMHBIM MH(EKITMOHHBIM CTaTyCOM,
BBI3BAHHBIM BUPYCOM HUMMYHOJEHUITUTA YEII0-
Beka (BY), na 21.9% — ¢ ocTpbIM renaturom A,
Ha 4.2% — ¢ octpsiM renatutom C, Ha 0.7% — ¢
OCTPBIMU KUIIEUHBIMHA UHPEKIIHUIMU.

Cpenu 3a00neBmUx HHPEKIIMOHHBIMU 00-
ne3HsMu B ssuBape—Qepaie 2014 r. netu B BO3-
pacte 0—17 neT cocTaBisUIM: MO KOKJIIOUIY —
96.4%, ocTpbIM KUIIEUHBIM MH(PEKIHUAM —
71.8%, MEHHHTOKOKKOBOW HHPEKIU — 66.5%,
apoTuTy 3nuaemudeckomy 60.9%, ocrpomy re-
natuty A —29.2%, xpacnyxe — 11.8%.

B suBape—denpane 2014 1. 3apeructpupo-
Bano 11 079 uenoBek ¢ 00JI€3HBIO, BEI3BAHHOMI
BHPYCOM UMMYHOIe(DHUIINTA YETIOBEKA, U C Oec-
CUMIOTOMHBIM WH()EKIIMOHHBIM CTaTyCOM, BBI3-
BaHHBIM BUPYCOM HUMMYHOJIe(hUIINTA YEIOBEKa
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(BMY), B ToM uncne aereit B Bozpacte 0—17 et —
182 yenoreka. bonee nmonoBunsl (51.3%) Bcex
BBISIBIICHHBIX 00JbHBIX BUU-uH(pekueii yure-
HO B 11 cyObekrax P®: B KemepoBckoii obmnac-
T, Cankr-IlerepOypre, UpkyTckoii, Camapckoit
obmnactax, KpacHosipckom kpae, Huxeropoackoi
obmactu, Pecrryomuke barmkoproctan, [lepMckom
kpae, CepanoBckoi, Omckoit 1 HoBocubup-
CKoM obOmacTsx [7].

Ilokazamenu unganuorocmu CiryxaT Bax-
HBIMU MEANKO-COIIMAJIbHBIMU MHIUKATOpaMU
00IIECTBEHHOTO 3/T0OPOBbS, XapAKTEPU3YIOT KO-
JIOTUYECKOE COCTOSHHME TEPPUTOPUHU, YPOBEHD
COIMATHbHO-YKOHOMHUYECKOTO Pa3BUTHUS OOIIIe-
ctBa. B PO Ha yuere B opranax couuaibHOM 3a-
IIUTHI HACEJIEHUs COCTOMUT CBbIe 10 MiIH HH-
Bajn0B. ExkeronHo BrepBble MPU3HAIOTCS MH-
BaJIMIaMu CBbIE | MITH yenoBek [1].

YpoBeHb MHBAIHUIU3ALNN HACETICHUS Olle-
HUBAETCS TIOKa3aTeJieM MEPBUYHON MHBAIUIH-
3aiuu. B 2012 r. B PO »TOT nokasareins cocrta-
B 69.1 Ha 10 ThIC. Hacenenus [8]. Jlns ananu-
32 MHBAJIMIHOCTHU MO MPUYMHAM PacCUUTHIBA-
10T noKasameib CMPYKmMypvl NHepeUyHOU UHBA-
JUOHOCMU NO 3A00]1e8AHUSIM.

B cTpykType nmepBUUHON MHBAIUIHOCTH
B3pocioro HaceneHusd 3a 2012 . nmepBoe MecTo
3aHUMAIOT OOJIE3HU CHUCTEMbI KPOBOOOPAIICHUS
(25.1 na 10 TeIC. yen. HaceneHus), Aajiee — 3710-
KadeCTBEHHbBIE HOBOOOpa3zoBanus (15.8), 6omes-
HU KOCTHO-MBIIIEYHOM CUCTEMBI i COETUHUTEb-
HOU TKaHu (6.9), ICUXHUUECKUE pacCTPOICTBA U
pacctpoiicTBa noseaeHus (2.9), 6oye3nu He-
pBHOM cucteMsl (2.5) u T.1. [8].

C nomol1plo MoKasaresei 310poBbs MaTe-
pu U peOeHKa MPOU3BOJUTCS KaueCTBEHHas
OIICHKa COCTOSIHMSI 3/10pOBbsl HaceneHus. [lan-
HBI€ MIOKA3aTeJU MPEACTaBIEHBl YPOBHEM MaTe-
PUHCKOM U IETCKON CMEPTHOCTH.

Mamepumnckas cmepmuocms — 3TO CMEPTh
JKEHIIMHBI, HACTYIIMBIIAS B IEPUOT OEPEeMEHHO-
CTH, HE3aBUCUMO OT €€ MPOJIOJKUTEIBLHOCTH,
WJIM B TeUeHHE 42 qHEH 1mocie OKOHYaHUs Oepe-
MEHHOCTH BHE 3aBUCUMOCTU OT MPUYUHBI, CBSI-
3aHHOU C 6€PEMEHHOCTHIO0, OTSTOIIEHHOH €10 HITH
€€ BeJICHHEM, HO HE OT HECYaCTHOTO CITyJast MIn
BHE3AIIHO BO3HUKILIECH NPUYUHBL. J[aHHBIA 110-
Ka3aTelb M03BOJISIET OLIEHUTH BCe MOoTepu Oepe-



[10.B. Muzynosa. Ilonsmue 300posws. Ilokazamenu oyeHKu cOCmostusi 300p08bsi HACeNeHUs.

MEHHBIX (OT a0OpTOB, BHEMATOYHON OepeMeH-
HOCTH M T.J1.), @ TAKXKE POXKEHUI] U POAWIILHUIL B
TeueHune 42 AHEW moclie OKOHYaHHsS OepeMeH-
HOCTHU. 3a MOoCIeHue 5 et KodpPHUIMEeHT Ma-
TepuHCKO# cMepTHOCTH (Ha 100 ThIC. pOAMBIINX-
cs )KUBBIMH) B P®D 3HAUMTENbHO CHU3HIICS:
2009 . — 22; 2010 . — 16.5; 2011 . — 16.2;
2012 r.—-11.5[9].

Hoxkazamenu demckoit cmepmuocmu xa-
PaKTEPU3YIOT HE TOJBKO COCTOSIHUE 310POBBS
JIETCKOTO HaCeJIeHHsI, HO M YPOBEHb COIIMATbHON
YCTOMYUBOCTH 00IIIeCTBA B 11e710M. [ [paBUITBHBIIM
Y CBOEBPEMEHHBIN aHaJU3 JETCKOM CMEPTHOC-
TH TIO3BOJISIET pa3paboTaTh psiJi KOHKPETHBIX MEP
IO YITYUIIEHHIO 3I0POBbsi OEPEMEHHBIX U JETEH,
OLIEHUTD YPPEKTUBHOCTH MPOBOJIUMBIX TIPOPH-
JAKTUYECKUX MEPOTPUSATUH, pabOTy MECTHBIX
OpraHOB yMIpaBJEHUS 3PaBOOXPAHEHHEM I10
OXpaHe MaTepUHCTBA U JAeTcTBa. J{eTckas cmepT-
HOCTb UMEET CIIOKHYIO CTPYKTYpPY, JETEPMUHHU-
POBaHHYIO MPUYMHAMHU CMEPTH U BO3PACTOM
yMEpIIUX AeTel. B cTatucTrke AETCKOM CMEpT-
HOCTH BBIACNSIOT MJIAJICHYECKYI0O CMEPTHOCTD
(Tokazarenu CMEpPTHOCTH JIeTeH Ha | TOxy XKu3-
HH) U [TOKa3aTeIl CMEPTHOCTH JIeTel B BO3pac-
Te oT 1 roga 1o 17 net BkmounTensHo [1]. Bax-
HOM COCTAaBJISIIOLLIEH 3TOTO TOKA3aTENS SBISETCA
MIiazieHYeckas cMepTHocTh. [1o Mmuenuto BO3,
MOKa3aTeu MJIaJIEHY€CKON CMEPTHOCTH OTpaxa-
10T 3pesIocTh U 3PPEKTUBHOCTh HAITMOHATBHON
CUCTEMBI 37]paBOOXPaHEHHUS.

AHanu3upys JUHAMUKY MJaJeHYeCKOu
CMEPTHOCTH, CJIEAYET MOJTYEPKHYTh, UYTO B KOH-
1ie 2011 1. ObUT JOCTUTHYT CaMblii HU3KUH €€ ypo-
BEHb 32 BCIO UICTOPHIO Halllel cTpaHbl — 7.4 mpo-
muuie Ha 1000 poauBIIMXCS )KMBBIMU T10 OTe-
YEeCTBEHHBIM KpUTEpHsIM. BaxHO MOUEepKHYTh,
YTO B peruoHax P®D ¢ KaueCTBEHHO BBICTPOECH-
HOHM cHCTeMOH cIy>XObI POJIOBCIIOMOKECHUS U
HEOHATOJIOTUH, UMEIOIINX JICUCTBYIOIINE TIEPH-
HaTaJbHBIC [ICHTPHI, MJIaJICHYECKAsi CMEPTHOCTh
MPOJIOJIKAET CHUKATHCS, HECMOTPS Ha HOBBIE
KpPUTEPUHU PETUCTpalnu, U qocturia ot 4.3 1o
6.5 nmpomusuie Ha 1000 poauBIIMXCS KUBBIMHU,
TOTJa KaK B APYTMX PErHOHAX YBEJIWYUIACH JI0
12-21 nmpommuuine [10].

OnHako ecTh U HEraTMBHBIE TEHACHLIMH.
Tak, mo manapIM DeneparbHON CITYKOBI TOCY-
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JAPCTBEHHOM CTATUCTUKH, POCT MJIAJECHYECKOU
CMEPTHOCTH TIPOM30IIEI BO BCeX (heepanbHbIX
okpyrax P®, B 6ombiieii crenenu B [TpuBomk-
ckoM DenepanbHoM okpyre (Ha 22.2%) [11].

Uccnenyst kodpPUIIMEeHTH Mi1aeHYeCKOM
cMepTHOCTH B Pb, HyHO MOA4epKHYTh, UTO Ha
MPOTSHKEHUH MOCTEAHUX JIET HaIlla peciyOIuKa
OTHOCHTCS K YHCIIYy PETHOHOB C YCTOWYUBBIM
CHUKEHHUEM YpOBHS JJaHHOTrO mokaszatens. Ho
B HEKOTOPBIX pailoHax bamkoprocraHa nokasa-
TEJH U3 TO/1a B T'OJ1 OCTAIOTCS BBICOKUMH U JTaXKe
yxyamatorcs. B rienom no pecryonuke 3ToT mo-
Ka3aTesb COCTaBIseT 7.6 MPOMUILIE, YTO 3aMET-
HO HUXe, 4yeM B cpeaHeM 1o Poccuu (8.4) u
[IpuBomxckomy dDenepanbHomy okpyry (8.2).
[leneBoi nokasarenab MIaJICHUYECKOW CMEPTHO-
ctu Ha 2014 r. B Pb — 7.4 npomue [12].

Takast mayeBHasi CUTyalMsl CBA3aHa C He-
YIOBIETBOPUTEIBHBIM YPOBHEM 3/IpaBOOXpaHe-
HUS B peciyonuke. B 4acTHOCTH, MO JaHHBIM
Munsapasa Pb, o1HUM 13 [NTaBHBIX HETATUBHBIX
(bakTopoB, 00YCIOBIMBAIOLINX POCT MJIAJICHYE-
CKOW CMEPTHOCTH, SIBJIIETCS HU3Kasl YKOMILIEK-
TOBAaHHOCThH YUPEXJACHUH 3ApaBOOXpaHEHUS
BpadyaMH MO LEJIOMY Py crielraibHOCTe!. Tak,
YKOMIUIEKTOBaHHOCTD aKylIepaMU-THHEKOI0ra-
mu coctasisier 60%, HeonaTonoramu — 50%,
neauarpamu — 63%, peaHuMaToI0raMH-aHECTe-
suonoramu — 47% [12]. EcTtecTBeHHO, UTO He-
JOCTATOK JETCKUX Bpaueill HEraTUBHO CKa3bIBa-
€TCs Ha BCEU CUCTEME 3JIpaBOOXPAHEHUS JETEN,
B YaCTHOCTH, PUBOJUT K YBEITUUECHHUIO MJIAJICH-
YECKOM CMEPTHOCTH.

CocrosiHue 3J0pOBbs HACEICHUS IETePMU-
HUPOBAHO BIUSHUEM (aKTOPOB, XapaKTEPHU3YIO-
IIMX HACJeICTBEHHOCTb, 00pa3 KU3HH YeJIoBe-
Ka, Cpelly ero oOMuTaHus U, HaKOHEll, CaMy CHC-
TEeMy 3JIpaBoOXpaHeHus. Boiaenensl (akTopsl,
BIIUSIIOIINE HA 3/I0POBBE YEIOBEKA, U UX IMPOLIEHT-
HO€ COOTHOIIEHUE: YCIOBUs U 00pa3 KU3HU
moneit (50-55%); cocTosiHue OKpy Karoliei cpe-
1bl (20-25%); reneruueckue (15-20%); meau-
uuHckoe odecrnieuenue (10-15%) [3].

AHanu3 mpeacTaBlIeHHBIX (aKTOpPOB Je-
MOHCTPHUPYET, UYTO UMEHHO COLlMalibHAs Cpea,
Ka4eCTBO KH3HU, COIUATbHAS 0€30MacHOCTh B
1[EJIOM JICTEPMUHHUPYIOT HEOOXOTUMBIN YPOBEHb
3JI0pOBbs HacelleHus. EctecTBeHHO, YTO COCTO-



OKOHOMUKA, COIUOJIOI'MA, ®UTIOCODUA

SHUE OKpYJKAIoIIel Cpejbl, HaclieACTBEHHAs
MPEAPACTIONO0KEHHOCTD K OMPEACIIEHHBIM 3200-
JIEBAHUSIM TAK)KE UTPAIOT HE MOCIIETHIOK POJIb
B HAYYHOM OCMBICJICHUH ()aKTOPOB pocTa o0IIen
3200JIeBa€MOCTH, HO COITUATBHOE CAMOYYBCTBUE
YyeJoBeKa, KaYeCTBEHHOE IMUTAHUE, COIHAIbHO
aJlanTUPOBAHHBIA 00pa3 )KU3HU SBIISIOTCS TPH-
OPHUTETHBIMU B CHUKEHHU 3a00JI€BA€MOCTH.
HNHutepecHo, 4TO Tako, Ka3ajaoch Obl, BaXKHBIN
(hakTop, KaK COCTOSIHUE 3/IPaBOOXPAHEHHUS CTpa-
HBI, IOCTABJICH DKCIIEPTaMH Ha MOCJIETHEE MEC-
TO. B 2TOi cuTyaruu cHOBa MPOCIEKUBACTCS
JTETEPMUHUPYIOIIEE BO3EHCTBHE COIMATBHBIX
(hakTOpOB, MOCKOIBKY KAY€CTBEHHOE 3PABOOX-
paHeHUEe ampHOpPU HEBO3MOXKHO 0e3 COOTBET-
CTBYIOIIETO YPOBHS KU3HHU HACEJIEHUs, €T0 CO-
[AAJILHOM aJlalTalliu.

B npaktuueckol AeATETBHOCTH OOBIYHO
OIICHUBAETCS 37I0POBbE OTNIETHLHOTO YEJIOBEKA,
HO NIl IPUHATHS YIPABICHYECKUX PEHICHUN
HY>KHO aHAJIM3UPOBATh 3JJ0POBbE OMPE/ICITCHHBIX
MHOTOYMCJICHHBIX Tpym jrofen. IIpaBunsHO
coOpaHHbIE U TTPOAHAIU3UPOBAHHBIC CTATUCTH-
YECKHE JJAHHBIE O COCTOSIHUM 3/I0POBBS HaceJe-
HUS ONIPENIETISIOT MJITAHUPOBAHUE 03/I0POBUTEIb-
HBIX MEPOTIPUSITHI 110 COXPAaHEHUIO U YKPETLIe-
HUIO 3/I0POBbs HA TOCYJaPCTBEHHOM U MYHMIIH-
MajJbHOM YPOBHSX, pa3pabOTKy COBPEMEHHBIX
(hopM 1 METOJIOB pabOThI OpTaHU3aIU 31paBO-
OXpaHeHUs1, KOHTPOJISI UX 3P HEKTUBHOCTH.

Hrak, cOOCTBEHHO KU3HB, ICUXO(PU3NOIIO-
TUYECKOE M COITMAIbHOE 37I0pPOBhE UEIIOBEKA,
oOecrieuyeHre ONTUMAIbHBIX BO3MOYKHOCTEH ero
COLIMAITN3AIIIH KaK HEOOXOMMOTO YCIIOBHSI POp-
MHPOBAHUS JTUYHOCTH, €€ AKTUBHOW )KM3HEHHOU
MO3UIMH, TPAXKJTAHCTBEHHOCTH, MPOdeccro-
HaJILHOM 3pENIOCTH JENAI0T PelIeHne mpodieM
3JI0POBbSI IPUOPUTETHBIMH JJISI TOCY/IApCTBA H
aKTyaJbHBIMU JIJISl HCCIIETIOBAHUS.
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HEALTH CONCEPT. INDICATORS OF PUBLIC HEALTH ASSESSMENT

© Yu.V. Migunova

Institute for Social and Economic Studies, Ufa Scientific Centre, RAS,
71, prospekt Oktyabrya, 450054, Ufa, Republic of Bashkortostan, Russia

The paper investigates the problem of public health, substantiates the relevance of the chosen topic and
reveals its priority for the state and society. It is noted that public health and successful development of the national
healthcare system are primarily dependent on social sustainability of the modern Russian society and the degree of
social security and quality of life in general.

The paper describes the peculiar features of health concept and diverse approaches to its definition. Analysis
of the interpretations suggests that health concept has found its finest reflection in the social value model proposed
by P.I. Kalyu.

Types of health are highlighted and subdivided into individual and community ones. Accordingly, a number of
indicators have been developed to assess health status. Special attention are given to the indicators of public health
assessment, as they concentrate the social component of the problem. Individual assessment indicators are generally
characterized as part of medical science. In addition, the paper outlines the factors affecting health status (people’s
living conditions and lifestyle, state of the environment, genetic factors, health service support) and determines
their percentage and the level of importance.

Key words: population health, public healthcare, factors determining human health, social value model.
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COIUAJBHOE TTOJIOXKEHUE JIETEW-CUPOT U JETEM,
OCTABHINXCS BE3 IONNEYEHWS POAUTEJIEHN, B YCJIOBUAX
COINAJIBHO-9KOHOMHUYECKON HEYCTOMYUBOCTH

© P.M. CaagbikoB

PaccmaTpuBaeTcst COIaabHOE TOIOKEHHE ETEH-CUPOT U IeTeH, OCTaBIIUXCS O€3 MONeUSHUS POJUTEINEH, B
YCIIOBUSX CONMANBEHO-3KOHOMUYECKOI HEYyCTOHINBOCTH 001ecTBa. HecTabMiIbHOCTE CONMaTbHO-9KOHOMIYECKOM
Y TIOJIUTUYECKOM KHU3HHU 3HAYUTEIIBHO PACIIMPUIIA KPYT Pa3IMYHBIX (PaKTOPOB, AKTUBHO CTUMYIIUPYIOLIUX CUPOT-
CTBO, 0COOEHHO COIMAIILHOE CUPOTCTBO. He00X0qMMOCTh U3ydeHUs! CHPOTCTBA KaK COIMAIbHON MpoOieMbl 00yc-
JIOBJIEHA IOCTOSIHHBIM POCTOM YHKCJIa IETEH-CUPOT U JeTel, OCTaBIIMXCs 0€3 MOMeYeHUs pOJUTeNeH, a Takke 000-
CTPHBIIEHCS TPOOIEMON COIIMANTBEHOTO CHPOTCTBA B COBPEMEHHOM 001ecTBe. OmpenenieHo, YTo OCHOBHYIO Maccy
JETeN-CUPOT COCTABIISIOT COLMAIIbHBIE CHPOTHI.

BrineneHbr oCHOBHBIC TPUYIHHBI OSIBIICHUS AETEH-CHPOT B COBPEMEHHOM POCCHHCKOM OOIIECTBE: N3MEHCHIE
LIEHHOCTHBIX OPUEHTAIMI B 00ILECTBE; Ma/IeHUE IPECTHKa UHCTUTYTa CEMbH; HAPYILIEHHE CTPYKTYPhI U (DYHKITHA
CEeMbH; YXYy/IIEHHUE YCIOBUI COJIEp>KaHUs JIETEH B CEMbE; YBEIMUEHUE YHCIIa POAUTENEH, BEAYIIIMX aMOPaJIbHbIN
00pa3 KHU3HH; POCT BHEOPAUHOU POKAAEMOCTH; MaTepUANIbHBIC 1 )KUIIUILHBIE TPYAHOCTH ceMel u npyrue. CoBpe-
MEHHasl CeMbs KaK COLIMAJIbHBII OPraHU3M MO/IBEPIVIAch pa3pyLUTEIbHOMY BO3AEHCTBHUIO PA3IMUHbIX COLMAIBHBIX
sKcTIepuMeHTOB. DopMabHO Beayue GYHKIIH CEMBH COXPAHMIINCH, HO PEATN3aIHs UX cTaixa nHoW. CHIDKEHHE
YPOBHS BOCIIUTATEIbHOIO BO3AEHCTBHUS CEMBH ITPUBEJIO K TOMY, YTO €€ I03ULUH B 1yXOBHOM, COLLUAILHOM U IICH-
XOJIOTUYE€CKOM CTAaHOBIICHHH HOBOTO TIOKOJICHUS TIOTECHUIIU JPYTUe CYOBEKThl U MHCTUTYTHI.

[TpuBOIATCS CTATUCTHYECKUE aHHBIE O MOJIOKEHUH ieTeii-cupot B Poccuiickoit @enepanun u Pecnyonuke
Bamxkoprocran. [TokazaHo, 4To NpUOpPUTETHOM POPMOIA yCTPOHCTBA JeTel, OCTaBILIUXCS Oe3 MoneueH s pOAUTENEeH,
SIBJISIETCS TIepeiada NX B CEMBH: YCHIHOBIICHHE (YIOUEPECHNUE), OTIeKa (TIOTIEUNTENBCTBO) WIIH TPUEMHAST CEMBSL.

KiroueBrie ciioBa: IeTH-CHPOTHI, IETH, OCTABIIHECS 0€3 TTOTICICHUS POIHUTEIICH, TPUIMHBI TOSBICHUS ICTeH-
CHPOT, COIMATbHBIE TIPOOJIEMEI IETEH-CHPOT, COIIHATBHOE MOJIOKCHNE AETCH-CHPOT.

B ycnoBusix conpanbHO-9KOHOMHYECKOM He-
YCTOWYMBOCTH OOIIIECTBA CUTYAIHSI C IEThMH-CH-
pOTaMH CKJIaIbIBACTCS KpaiiHe HeOIaronoayJHo.
HCCTaGI/IHBHOCTB COLIPI&HBHO-Z—)KOHOMPI‘IGCKOP’I nu
HOJII/ITI/I‘-IGCKOI;'I KN3HHU 3HAYUTCIIBHO pacumpnna
KPYT COIMAITLHBIX, SKOHOMUYECKHUX, TICUXO COTIH-
aJbHBIX, TIEAATOTHYECKUX (PaKTOPOB, aKTUBHO
CTUMYJTPYIOIITUX CHPOTCTBO, 0COOCHHO COITHAITh-
HOe cupoTcTBO. COBpeMEHHasi CEMbsI KaK COIM-
AJIbHBII OPraHU3M IIOABEPIVIACH PA3PYILIUTEIIBHO-
My BOSI[ﬁfICTBHIO pa3JII/I‘-IHBIX COMAJIBHBIX DKC-
nepuMeHToB. DopMabHO BeayIHe (PyHKITUH ce-
MBH COXPaHWIUCh, HO PeATH3aIlns UX CTajla HHOM.
CHU3MIICS yPOBEHB PETIPOAYKTUBHOTO TIOBEICHUS
xeHuH. CBoeoOpa3HbIM METOZOM COLIUATIBHOM

3aLUTHI B3POCIIBIX POCCHUSIH SIBUJICS OTKA3 OT POXK-
neHus neteil. Habmromaercs: CHUKEHHE MPOYHO-
CTH CEMEUMHBIX Y3, HapaCTaHUE PaBHOLYIIHS UJjie-
HOB CeMbH JIpyT K npyTy. [Ipeobnananue B kade-
CTBE TUIMYHON POCCUICKON CEMbU MaJIOJETHOM
SIUEHMKH, TIE «KaXKIBIA caM 110 ce0ey, CIoco0CTBO-
BaJIO PaclpOCTPAHECHUIO CPEIU JETEH IKOIBHO-
ro Bo3pacta ()eHOMEHA COLMAIBLHOTO OJWHOYE-
CTBA, IOBBIIICHHON TPEBOKHOCTH, HU3KOU CIIO-
CcOOHOCTH K 5MIatuu (comnepexuBannto). CHU-
KEHUE YPOBHS BOCIHUTATEIILHOTO BO3JACHCTBUS
CEMBbH MPHUBEJIO K TOMY, YTO €€ IMO3UIIUH B TyXOB-
HOM M IICHXOJIOTUYECKOM CTAHOBJICHHU HOBOTO
MOKOJICHUSI TIOTECHWIN CPEJICTBA MacCOBOM MH-
dopmaru 1 HehopMaIbHbIE TPYIITUPOBKH [ 1].

CAZIBIKOB Pamuns MuaxatoBud — K.COILH., MTHCTUTYT cOManbHO-DKOHOMUYECKHUX UCCIIeIoBaHUT Y puM-
ckoro HayuHoro neHTpa PAH, e-mail: SadikovRM@mail.ru
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Tabnuma 1
Jlunamuxa yucieHHoCmu Guls6IeHHbIX Oemell-Cupom u oemell,
ocmaswiuxcs 6e3 noneuenus pooumenei, 3a 2008-2012 ze.
Tonet 2008 2009 2010 2011 2012
PO 115 627 106 716 93 806 82177 74 724
Tewmm pocta - 0.92 0.88 0.88 0.90
Temmn npupocta - 0.92 0.81 0.71 0.64
Pb 4166 3933 3367 2982 2 544
Tewmm pocta - 0.94 0.86 0.89 0.85
Tewmm pupocTa - 0.94 0.81 0.72 0.61

OcCHOBHYI0 Maccy A€TeU-CUPOT COCTABIISIFOT
HE IPSMBIE CUPOTBHI, Y KOTOPBIX POAUTENU YMEP-
T 110 KaKUM-THOO0 MpUYUHAM, a JIETH, YbU PO-
JUTENH KUBBI, HO TI0 KAKUM-TO >KU3HEHHBIM 00-
CTOATEIbCTBAM OTKA3bIBAIOTCS OT BOCIIMTAHUS
neter. MaccoBbIi XapakTep 3TOro SIBJICHUS TO-
POAMII HOBBIM TEPMUH — «COI[MATBHOE CHUPOT-
CTBOY, T.€. CHPOTCTBO TPH KUBBIX pOAUTEISX (60-
nee 80% nereit-cupot B Poccuu siBnsitoTCS COIM-
anbHBIMU cupoTamu). [loHATHE colUaIbHOTO
CHpOTCTBA ONpeeNseTcs Kak COLUaNIbHOE sBJIe-
HUE, 00yCIIOBJICHHOE HATMYUEM B OOIIECTBE Jie-
TEW, pOAUTENIN KOTOPBIX YMEPIIU, a TAKXKE JIETEH,
OCTaBIIUXCS 0€3 TIOMEUYCHHUST POJAUTENICH BCIIC-
CTBHE JIMIICHUS UX POJUTENBbCKUX ITpaB [2, ¢. 335].

[IpyynHaMu NOSABIECHUS NETEU-CUPOT U
JIETEeH, OCTAaBIIUXCS 0€3 IMOMeYeHUs POUTENCH,
SBIJISIFOTCSI: U3MEHEHUE 1IEHHOCTHBIX OpHEeHTa-
Ui B 0011IeCTBE; MaJIeHHe MPECTHKa UHCTUTY-
Ta CEMbU; HApYIICHUE CTPYKTYPHI U (PYHKITHIA
CEMBbH; YXYLLIEHUE YCIOBUM COACPKAHUS 1eTeN
B CEMbE; YBEIUUYCHHUE YUCIIa POAUTEINEH, BEIy-
IIUX aMOpPaJIbHBINA 00pa3 KU3HU; POCT BHEOpa-
YHOU POXKAAEMOCTH; MaTepuaibHbIE U YKHUIUIII-
HbIE TPYAHOCTU ceMei u apyrue [3,c. 107-113].
[TpuunHamMu oTKa3a OT peOeHKa SBISIOTCS TaK-
e COIMalIbHAst HECOCTOSITEIbBHOCTh POJIUTENEH,
oOycloBJIeHHAs TSXKeJIoi 0oJie3HbI0 peOeHKa
(cunapom Jlayna, mukpouedanus, LI u npy-
rUe); OTCYTCTBUE YCIOBHIl AJISl CONEp:KaHus U
BOCIIMTAHUS JIETeH; TsKenast 00JIe3Hb CaMUX po-
nutenel (poxkIeHue NeTer y ICUXuIecKu 00ITb-
HBIX U YMCTBEHHO OTCTAJIbIX JIUI] IOYTH B TPU
pasa MpeBbIIAET CPETHUN YPOBEHBb POKIAEMO-
CTH B CTpaHe); pOCT KEHCKON MPECTyMHOCTH,
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Koryia pebeHOK ocTaeTcsi 6e3 MaTepu, U Jpyrue
[4,5]. Enie ogHOM U3 Cy111€CTBEHHBIX IPUYHH MO~
SIBIIGHUSI COIIMANTBHBIX CUPOT SIBJISIETCSI HEOIaro-
MOJTy9Hasi 0OCTaHOBKA B CEMbE, AJIKOTOJIM3M PO-
TUTEeNeH, HapKOMaHUs, MPOCTUTYLHUS U T.]I.
DTO CeMbH, TJe HE 3aHUMAIOTCS BOCIIUTAaHUEM
pebeHKa, OTCYTCTBYET JIeMEHTapHas 3a00Ta o
HeM [6, c. 15-23].

B Pocculickoii denepanuu KOJIMYECTBO Jie-
TEWU-CHUPOT U IeTeH, OCTABIINXCS 0€3 TOTIeUeHUS
ponuteneit, B 2010 1. coctaBmiio 665 ThIC. ye.,
B 2011 . — 654 TtwIC. "en., B 2012 . — OKOJIO
650 ThIC. yen. [7, 8]. B Pecybnuke barmkopTo-
ctad Ha Hadajo 2013 r. HACYUTHIBAJIOCH
18 336 nmereit cupoT U gerel, ocraBMxcs 0e3
nonevyeHus: poaureneu [9].

B Tabn. 1 mpuBeneHa quHaMHWKa YHCIIEH-
HOCTHU BBISIBJICHHBIX JI€TEU-CUPOT U JI€TEH, OC-
TaBIIUXCsI 0€3 TOTIEYSHHMSI POIUTEIICH, UX WHICK-
CBI pocTa (MI3MEHEHHE YUCIEHHOCTH IO CpaBHE-
HUIO C MPOLUIBIM FOJIOM) U NPUPOCTa (U3MEHE-
HUE€ YHMCIIEHHOCTH MO0 CPABHEHUIO C 0a3UCHBIM,
T.e. ¢ 2008 1) 3a 2008-2012 rT. B PecmyOnuke
Bamkoprocran u Poccutickoii @enepaiiuu B 1ie-
JI0M. YHCIIEHHOCTh BBISIBICHHBIX JE€TEU-CUPOT
Kak B Poccuu B 11enoMm, Tak u B bammkoprocrasne,
C KQXKIBIM T'0JIOM CHIDKaeTcsl. YTOOBI TPOUILITIO-
CTPUPOBATH COOTHOILIEHUE YUCIEHHOCTH BbISIB-
JIEHHBIX JETEH-CUPOT U JIETEH, OCTaBIIMXCS 0€3
norneuenus: poauteneii, B PO u Pb, Ha puc. 1
MpUBEJeHa JUHAMHUKA YHUCICHHOCTH JTaHHOTO
nokazatess Ha 10 000 uenoBek Hacenenus [7, 9].

[To puc. 1 BUAHO, YTO C KaXKJBIM TOJIOM
CHIKAETCSl KOJIMYECTBO BBISIBICHHBIX B OTUET-
HOM TOAYy JAETEH-CUPOT, MPUXOIINIUXCI Ha
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10 000 gyenoBek HacejaeHus, ¢ TeMIoM B 5%.
K 2012 r, no cpaBueHnuto ¢ 2008 r., ux konnye-
CTBO CHU3WJIOCH IIpakTuyecku B 1.5 paza (B PO
Ha 24%, B Pb Ha 33%), 4TO rOBOPUT O MOJIOXKHU-
TEJbHOW CTOPOHE JaHHOIO Toka3areins. B Pec-
nyonuke bamkopTrocTaH YMCIEHHOCTh JETeH-
cuport Ha 10 000 genoBek OosbIe, ueM mo Poc-
culickoil Penepanyu B LEIOM.
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Puc. 2. YucnenHnocts aeteii-cupot, npuxosumxcs Ha 1000
POXKIEHHBIX IeTei

Janee, 94TOOBI OMPEIEIIUTE, HE CBSA3AHO JIH
CHUXKCHHUEC BBISIBIICHHOI'O KOJINMYECCTBA CPIpOT C
POKJ1aeMOCTBIO, Ha PHC. 2 TPEICTABIEHO OTHO-
IEHUE MPUXOJAIINXCS NETEU-CUPOT U JETEH,

ocTaBIIMXCs 6e3 monedeHust poauteneit, Ha 1000
poxkaeHHbIX geteit 3a 2008-2012 rr. [7, 9].

JlaHHbIN TTOKa3aTesb YUCIEHHOCTH JETeH-
cuport, npuxosuxcs Ha 1000 poxaeHHBIX Je-
TeH, €XKETroJHO CHI)KACTCS, MPUTOM YTO OTHO-
cUTelIbHBIE TToKa3aTenu K 2012 1. mpakTudecku
CPaBHHUBAIOTCS, YTO SIBJISICTCS TIOJIOKUTEIBHBIM
s dexTom, HO [Tt OoJiee TOAPOOHOTO ONTHCAHUS
B Ta0J1. 2 MPUBEIEHBI HHIEKCHI POCTA U MPUPO-
CTa moKazaTeleH.

ITo TaGm. 2 BUAHO, YTO KOJTUYECTBO CUPOT,
npuxogsamuxcs Ha 1000 poxaeHHBIX JeTel, B
Pecnybnuke bamkopTrocTad ¢ KaXAabIM TOIOM
cHIKaeTcs npumepHo Ha 7—19% (B PO 1o 14%),
a k 2012 r., mo cpaBaenuto ¢ 2008 1., aHaTU3U-
pYyeMBbIii MOKa3aTeab CHU3WICS MPAKTUYECKU B
2 pa3a (44% — mMakcuMalabHOE CHUKEHHE).
B cBoto ouepenn, 1aHHbIN MokazaTenb no Pb 3Ha-
YHUTEILHO BBIIIE, YeM 1o Poccuu B 11e;10M Ha 26%
(8 0.4 paza), mpUTOM TOM UTO POKIAEMOCTH Ha
1000 yenoBek Hacenenust B PecyOnuke bam-
KOPTOCTaH BbIlIE, YeM 1o Poccuu, HO Bce ke K
2012 r. 3TOT TMOKa3aTelb BOCCTAaHABIIMBACTCS.
TO TOBOPHUT O TOM, UTO B peciyOsnke 3P HeKTHB-
HOCTh JICATEITLHOCTU 10 CHUKEHHUIO CHPOTCTBA
ObLIa HUDKE, yeM 110 Poccwuiickoit deneparyu B 11e-
7oM, HO K 2012 . mpoBOMMBIE MEPOTIPUSITHS 10
YMEHBIIIECHUIO KOJIMYECTBA JIETEN-CUPOT U JIETEH,
OCTABIIINXCS O€3 MOTICYSHUSI POTUTEIIEH, CTAITH (-
(heKTHBHEE, YEM B IPOITUIBIX TOIaX.

JleTbMU, OCTaBIIMMHUCS 0€3 ONEKH POJIUTE-
JIeH, 3aHUMAIOTCSI OPTaHbI OTICKH U TTOTICYUTENb-
ctBa. Ha HuX Bo3mararorcs 00sI3aHHOCTH I10 BbI-
SIBIICHUIO, y4eTy ¥ U30panuto GopM yCTpoiicTBa
JETeH, ocTaBIIUXCs O€3 MONeUYeHUs POAUTENICH,
a TakKe M0 KOHTPOJTIO 32 YCIIOBUSMH UX COJIEP-
KaHWs, BOCIUTaHUS W oOpa3zoBanus. [letu,

Tabnumna 2

Hnoexcwvr pocma u npupocma xonuwecmea oemeti-cupom, npuxoosiwguxcsi na 1000 poscoennvix oemetl

Toer 2008 2009 2010 2011 2012
Temn pocta
PO - 0.90 0.86 0.87 0.92
Pb - 0.93 0.83 0.90 0.81
Tewmm mpupocTa
PO - 0.79 0.77 0.68 0.62
Pb - 0.93 0.77 0.70 0.56
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Puc. 3. HpOIIeHTHOC COOTHOIICHUEC YHUCIICHHOCTH Z[eTeﬁ—CHpOT, BOCIIUTBIBAIOINXCA B UHTCPHATHBIX YUPCIKACHUAX

ocTapIuecs 6e3 MorneyeHus: pouTenei, moie-
Kar mepesaye Ha BOCIIUTAHUE B CEMbIO, a MIPH
OTCYTCTBUM TaKOW BO3MOXKHOCTU — B COOTBET-
CTBytolIMe yupexaenus. Ha puc. 3 npuBenena
JUHAMUKA YHCIEHHOCTHU JIeTel, BOCITUTHIBAIO-
[IMXCS B UHTEPHATHBIX YUPEKICHUIX [7].

ITo puc. 3 BuanoO, uTo Oosee 40% nereni-
CUPOT U JIeTeil, ocTaBIIuXcs 6€3 MoneueHus po-
JUTENIEH, COIepkKaTCA B IETCKUX JJoMaxX, B 2 pasza
Mmenble (20%) — B IKoIax-MHTEpHATAX [ Jie-
TeW C OrpaHMYEHHBIMU BO3MOXHOCTSIMU 3710pPO-
Bbs. HaOmromaeTcs TeHICHINS pOCTa KOJTMUECTBA
JIeTei, BOCIIUTHIBAEMBIX B JIETCKUX JOMax, IO

CpPaBHEHUIO C JPYTMMH UHTEPHATHBIMHU YUPEK-
JEHUSIMU, TIPUTOM YTO KOJIMYECTBO IETCKHUX J0-
MOB U YHCJICHHOCTH J€TCH, BOCIUTHIBACMbIX B
JETCKUX JOMAX, C K&KJIBIM TOJIOM YMEHbIIIAETCS
B cpeniHeM Ha 4—6%.

Ha puc. 4 npuBenena nuHaMuka Koiaude-
CTBa JIETE€W W MOJPOCTKOB, KOTOPbIE HAXOIATCS
Ha BOCIIUTAHUHU B CEMbSX, B MIPOIIEHTaX OT 00-
IIEr0 YMCIa YCTPOCHHBIX AETEH-CUPOT U JIETEH,
ocTraBImxcs 6e3 moneueHus poautenei, mo Poc-
cuiickoit ®enepanuu [7].

bonee moyioBUHBI IETEN-CUPOT U JIETEM,
OCTAaBIIMXCS 0€3 MOTeYEHUs POIUTEICH, IPUHS-
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(noneurtenscTeom)
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500 | B NPUEMHbBIX CEMBAX
® 40,0 -
M Ha YCBIHOBNEHMU
30,0 26,5 247 Y
21,3 20,5
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Puc. 4. UucnenHoctb ﬂCTCﬁ 1 NOAPOCTKOB, HAXOAAIIUXCA Ha BOCIIMTAHUU B CEMbAX B % ot o6mero quciia yCTPOCHHBIX

nerei
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Puc. 5. YcrpoiictBo neteii mox oneky B Pecrryonuke bamrkoprocran u Poccuntickoit denepanuu B % oT 00I1IeT0 Ynciia

YCTPOEHHBIX JIeTeH

ThIX Ha BOCIIMTAHHE B CEMbU, OTAAHBI MOJ] OTIe-
Ky (moneunTenscTBO). C KaXKAbIM TO/10M PacTeT
YUCJICHHOCTD JIETE!, MPUHSATHIX B IPUEMHbBIE CE-
Mbu. Ha 2011 . 20% ycTpoeHHBIX AeTeil yChI-
HOBJICHBI, HO, K COXAJIEHUIO, YUCIIEHHOCTb YChI-
HOBJICHHBIX JIeT€H B OTHOILIEHUH K OOIIIeMY YHC-
JIy YCTPOEHHBIX JIETeH ¢ KasKIbIM T'010M YMEHb-
niaercs B cpeHeM Ha 2%.

[TpuopureTHOii popMoii ycTpoiicTBa neTe,
OCTaBIIUXCS 0€3 TIOMEYCHHS POTUTEINCH, SIBIISI-
eTcs nepeaada ux B ceMbro. CeMelHbIN KOAEeKe
Poccuiickoit ®denepanniu yCTaHABIMBAET, YTO
JeTH, OCTaBIlKEecs 0e3 MomeyeHus: poAuTeNe,
Mo/IJIeXkKAaT Mepeaye Ha BOCIUTAHUE B CEMBIO —
Ha yCbIHOBJICHHE (YI0U€pEHUE), I1O]1 OTeKy (TIo-
MEYUTENHCTBO) UM B IPUEMHYIO CEMbIO, a MPU
OTCYTCTBHH TaKOW BO3MOKHOCTH — B YUpexKe-
HUS BCEX TUIIOB (BOCIIUTATENbHBIC YUPEKICHHS,
B TOM YHCJIE IETCKHUE TOMa CEMEWHOT0 THIIA, Jie-
4eOHBIC YUPEKICHUS, YUPEIKACHUS COITMATTEHOM
3allUTHl HACEJICHUSI U IPYTHE aHAJIOTUYHBIE yU-
peXKIACHHUS).

B Pecny6nuke bamkoprocTaH Tak e, Kak 1
o Poccun B 11€710M, OOJBIITUHCTBO JIeTEH TIepe-
JaHbI Ha 0€3BO3ME3THYIO (DOPMY ONIEKH, TPHUYEM
C K&XJbIM TOJOM JIaHHBIM MOKa3aTeslb CHIXKA-
etcs. Jlerelt, nepejaHHBIX HA BO3ME3IHYTO (hop-
My ormekd, B Pb B 1.5 pasa Gonbiue, yem no Poc-
CHUM, a TEHICHIIUS POCTa JEeTel, mepeaHHbIX B
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IIPUEMHBIE CEMBH, IPAKTUUECKU HA OJJHOM ypOB-
He B 00oux pernonax. B Pb npeobnanaer ycr-
POMCTBO JIeTEN B MaTpOHATHBIE CEMBH (B 5—06 pa3
Oombine, ueM 1o Poccuu B ieniom). [Ipuyem nan-
HBII [TOKa3aTelb ¢ KaKIbIM I'OJOM CHIXKAeTCs,
HauOOoJIbIlIAs YACTh AETEl B IATPOHATHBIX CEMb-
sx HaOmromanack B 2009 1. [10, ¢. 66-71].

Jlanee HaMu paCCMOTPEHO YCTPOUCTBO Je-
Teii-cupot nox oneky B Pecny6nuke barkopro-
craH, 1o cpaBHeHuto ¢ Poccuniickont Penepanu-
eit (2008-2011 rr.) [7] (puc. 5).

Taxum 006pazoM, HE0OXOTUMOCTh U3YICHHS
CHPOTCTBAa KaK COIMATBLHOU MpoOIeMbl 00y-
CJIOBJIEHA IPEXIE BCErO MOCTOSHHBIM POCTOM
qucia JeTei-CupoT U JeTel, ocTaBIIUXcs 0e3
MIOTICYEHUS POJIUTENEH, a TakKe 000CTpHUBILIEH-
cs mpoOiemMoit conuanbHOro cuporcTna [11,
c. 98—-103]. B nepByto ouepean Bce yCHIIHS HYX-
HO HAIlpaBUTh HE TOJILKO Ha YJIy4lIEHHE YCIIO-
BUI COJEpKAHUS NETEU-CUPOT U JI€TEH, OCTaB-
muxcs 0e3 MoredeHus poauTenei, ux ooyueHue
Y BOCIIMTAHHE, HO U HAa YCTPAHEHUE OPUEHTH-
POB, CITOCOOCTBYIOIIUX POCTY COLUAIBHOTO CHU-
porctia [12, c. 100-104]. Nnaue roBopsi, HyX-
HO OOpOThCA MPEXKJIE BCEIO HE C YyCTPAHEHUEM
HEOJIaronpusATHBIX MOCIEACTBUN, a HETMOCPe-
CTBEHHO ¢ camoi nnpuuuHoii [13, c. 107-114]. B
COBPEMEHHBIX YCIIOBUAX MEPCIEKTUBBI Pa3BU-
TUs JeTei OynyT 3aBUCETh OT TOTO, HACKOJIBKO



P.M. Caovixos. Coyuanvroe nonodicenue demeti-cupom u oemetl, 0CMasuiuxcs 6e3 nonedenus. .

YCHEIIHO MPOBOJUTCS paboTa M0 UX 3aLUTE U
MOJJEPIKKE CEMEH, BOCIIUTBIBAIOIIUX JETEHU.
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SOCITAL STATUS OF ORPHANS AND CHILDREN LEFT WITHOUT PARENTAL
CARE UNDER SOCIO-ECONOMIC INSTABILITY

© R.M. Sadykov

Institute for Social and Economic Studies, Ufa Scientific Centre, RAS,
71, prospekt Oktyabrya, 450054, Ufa, Republic of Bashkortostan, Russia

The author examines the social status of orphans and children left without parental care in the context of the
society’s social and economic instability. The instability of the socio-economic and political life has significantly
expanded the range of different factors that stimulate actively orphanhood, especially social orphanhood. The need
to study orphanhood as a social problem is caused by constant increase in the number of orphans and children left
without parental care, as well as the aggravating problem of child abandonment in modern society. It is revealed
that social orphans constitute the majority of parentless children.

The basic causes for the occurrence of orphans in the modern Russian society include changes in social
value orientations; declining prestige of the family institution; deformation of the family structure and functions;
worse conditions of child support in family; increase in the number of parents leading an immoral lifestyle; growth
of out-of-wedlock births; financial and housing problems and others. Modern family as a social organism has
undergone a destructive impact of various social experiments. Formally, the leading functions of the family are still
preserved, but their actualization has become quite different. Reduced impact of family upbringing has led to the
fact that its positions in spiritual, social and psychological development of a new generation have become almost
superseded by other subjects and institutions.

Statistical data on the status of orphans in the Russian Federation and the Republic of Bashkortostan are given
as well. It is shown that the preferred family placement of children without parental care is adoption, custody or
foster family.

Key words: orphans, children left without parental care, causes of orphanhood, social problems of orphans,
social status of orphans.
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[NAMATU YUYEHOI'O

IHAMATHU
CO®UU AJTEKCAHIPOBHBI ABUKAHCKOU

20 suBaps 2014 r. B boctone (CIIA) Ha
94-M rony *xu3HU ckoHuanack Copust AeKcaHapoB-
Ha ABIKaHCKasi — POJILKIOPUCT, My3€0JI0T, STHOJIOT,
KPYITHBIH CHENUANNCT 1O TPAJUIMOHHOM KYJIBType
Hapo1oB Bomro-Ypairbckoro pernona, BHECIIHIA 00Tb-
IIOH BKJIAJ B KOMITJIEKTOBaHUE OAIIKUPCKHUX ITHO-
rpadraeckux KoJuteKIuii B Poccuiickom aTHOTpadn-
yeckoMm my3ee (T. C.-IlerepOypr) u B uzyueHue je-
KOPaTUBHO-TIPHUKIIAJHOTO HCKYCCTBA OALIKHP.

Codpst AnexcanznpoBHa poauiach 5 aekaOps
1920 r. B 1. [Terporpase B cembe ciyxamux. B 1938 .
MOCJIe OKOHYAHUS IIIKOJIBI OHA TTOCTYTHIA B JIeHUH-
rpajICKuil roCcyJJapCTBEHHBIM YHUBEPCUTET HA 3THO-
rpaduyeckoe oTaeNeHne PUII0IOTHIecKoro (Gakyib-
tera. B 1945 . ABmxkaHcKkast ol pyKOBOJICTBOM BbI-
naromerocst (OJBKIOpHCTA sTHorpada
B.A. [Iponmna 3amuTuiia JuccepTaiuio o MmaTepua-
JIaM PYCCKOTO 3IT0Ca Ha COMCKaHWe YUYeHO! CTEeTeH!
KaHauaata Guaonorndeckux Hayk. Ee auccepranms
OBLIa TIOCBSIICHA PYCCKOMY (DOIBKIIOPY, B YaCTHO-
CTH, U3yUYEHHUIO SIMYECKUX >kaHpoB. [locie aToro ona

)54

crana paboTarh HayYHBIM COTpPYJHHKOM B ['ocynap-
CTBEeHHOM My3ee 3THorpaduu HaponoB CCCP (B Ha-
crosiee Bpems Poccuiickuii aTHOrpaduIecKuit My-
3eit). Uepes rog Codust ArlekcanapoBHa cTaina cTap-
MM Hay4HBIM coTpyaHukoM Otaena Hapomos [lo-
BoyKbs U [puypanss. B 1964 r. C.A. ABnxaHckyto
Ha3HauYMJIM 3aBEAyIONIeH METOAUMYECKHM CEKTOPOM
I'MD, a eme yepe3 ABa rojma — 3aMECTHTEIIEM JTU-
pekropa mo Hayke. Codnsi AnexkcaHapoBHA 35 et
TJIOZ0TBOPHO paboTaiia B BeAyIeM dTHorpaduyec-
KOM My3ee cTpaHbl, B 1980 . OHa BbILILIA HA 3aCHy-
JKEHHBIN OTAbIX U BIIOCJICACTBHH BbICXaJla HA IIOCTO-
STHHOE MecTO KHuTenbcTBO B CLIA.

Pa6oras B Otaene napoaos [loBomxkbs u [lpu-
ypanbsa, C.A. ABmKaHCKasi BHecCIa OOJBIIION BKJIAT B
Oamkupckyro aTHOorpaduio. B S0-X IT. mocire amrenb-
HOTO TIepephiBa OBLTH BO30OHOBIICHBI, HAYaThIC €IS
C.U. PyaeHko moasTamHbie, CUCTEMAaTHUECKHUE TOJIe-
BbIC ATHOrpaUUSCKHUEC UCCIICOBAHUS TPAUIIMOHHON
KYyJIBTYpBI OallKHp, OXBATHBIINE OCHOBHBIE TEPPUTO-
pun nx paccenenns: BACCP, Kypranckoe n Yensonn-
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ckoe 3aypanbe. B 1956—-1959 rr. coBMecTHO ¢ coTpyn-
Hukamu UUAJT bd AH CCCP (P.I. KyseeBbimM,
H.B. Buxy0ynarosbim, C.H. llutosoii, T.M. ["apuro-
BbiM, C.®D. MupxanoBoit u jip.) C.A. ABMKaHCKas
OCYIIECTBHIIA YETHIPE STHOT padHUECKUE SKCIISHITUH.
B skcnenuiinu 1956 1. B ceBepHbie pailonsi BACCP
ot POM BMmecte ¢ C.A. ABmKaHCKOH paboTaia
T.A. KprokoBa — u3BecTHbII dTHOTpad, crienuaniuct
10 TPaJULIMOHHON Ky/IbType HapoaoB IIoBomkbs. Dk-
cnequuus 1957 . oxBarbiBaja [EHTPaIbHbIE pailoHbI
BACCP, skcniemumus 1958 T. — 105kHBIC M BOCTOUHEIC,
1959 1. — ceBepuble paiions! BACCP u conpenenbHbie
tepputopur CBepIIOBCKOM 00JIACTH, YSISIONHCKOE U
Kypranckoe 3aypainse. B 1969 . nocne necstusierse-
ro nepepbiBa C.A. ABIDKAaHCKass BHOBb IIPUHUMAET
ydacTHhe B 3THOTpa(huuecKoi SKCIIeAUIAN OTAENA IT-
Horpaduu M1 B 3amaqHpIX U FOT0-3aaIHBIX paifo-
Hax BACCP.

Hrorom mpoBeneHHBIX dTHOTPaOM HCCIIEN0-
BaHUH CTaJN 6 KOJUICKIIUH IT0 ATHOTpaduu OAnTKup B
¢dongax POM oOmieit uucnennoctsio 279 npeame-
ToB (kosmnexiuu NeNe 6910, 6973, 7082, 7145, 7892,
8387), a Takske 7 KOJUIEKIHIA OJNEBBIX poTorpaduii B
(hotoTexke POM, KoTOpBIC 3HAYUTETHLHO JTOTOTHSIIOT
coOpanHbIe BemeBble MaTepuaisl (dhd. 163, 213,
214,305, 330, 4006). LlerHOCTH COOPAHHOTO ATHOTPA-
(oM Marepuana 3aKIOYaeTcs B TOM, YTO OHH IIO-
3BOJIMJIM BOCIIOJTHHUTB IIPOOEIIBI IPEABLIYIINX cOOpa-
HUI 110 OaIIkupam ¥ BO BCEM MHOT000pa3iH Mokasa-
JIM COXpaHEeHNE U PA3BUTHE HAIIMOHAITBHBIX TPAIHIIUIHI
B yOpaHCTBE KUIIAIIA, OACKIE U IEKOPATUBHO-TIPH-
KJIAJJHOM UCKYyCCTBe Oamkup B cepenuHe XX B.

Ho rmaBHBEIM PE3YJIbTAaTOM NPOBEACHHBIX MHO-
TOJICTHUX HCCHCI{OBaHHﬁ, BE€COMbBIM BKJIaAOM B Oar-
KHPCKYIO 3THOTpa(uIo cTasa KOJUIEKTUBHAS MOHO-
rpadus C.A. ABmxanckoii, H.B. bukbOymnarona,
PI. Ky3eeBa «/leKkopaTUBHO-IPHUKIATHOE UCKYCCT-
BO Oamrkup» (1964). B 0CHOBY KHUTH JIeTIIN MaTepH-
QJIBI DKCTICTUIINH 1 OALITKUPCKUE KOJJICKITUH, XPaHSI-
myecs: B My3eiHbIX (oHJaX. 3HAYUTEIbHAS YacTh
MaTepuaa Jjis KHUTH ObUTa COOpaHa B SKCIICUIIUU
1956-1959 rr. A mpocriekt Oymy1iei KHUTH ObLT Ha-
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mMcaH mpsiMo B one. Hukorma panee Oamkupckoe
HapOJHOE MCKYCCTBO HE MPEJCTABAIIO MEPe]] YnuTa-
TEJEeM B TaKOW MOJHOTE. DTa KHHra CcTajia dTaloH-
HOM JUIsl KCCTIeIOBATENIe-COBPEMEHHHUKOB M HCCJIC-
JoBaTesIeH OyIyIHUX MOKOJICHUH. YHIUKAITBHOCTD M3-
TaHWS 3aKTF0YAeTCsl B PEIKOM COYETaHWH MIMPOTHI
oxBara (B HEH pacCMOTPEHBI BCE OCHOBHBIE BB
JICKOPaTUBHOTO TBOPUECTBA OALTKUP) € OAPOOHOC-
TBIO U JICTAJIBHOCTBIO B ONHMCAaHUU KaXJOTO U3 BU-
JIOB, YTO TO3BOJIIET MOJYYHUTh HE TOJILKO 00IIHe
MIPEJICTABICHUS O XyJT0)KECTBEHHBIX TPATUITHIX, HO
1 O UIX JIOKAJIbHBIX OCOOEHHOCTSIX, TPOSIBIISIOTIUXCS
B TEXHOJIOTHH, OpHAMEHTE, TepMuHOIOTHH. [ Ipr aToM
sTHOTpaduueckas MoAPOOHOCTh B KOJIJICKTHBHOM
MOHOTpa(uH — HE CaMOILIENb, OHA TIO3BOJISIET OCYIIIe-
CTBUTH aHAJIM3 UCTOKOB Tpagauiuu. OTpOMHBINA KOp-
ITyC COOpPAaHHBIX MaTePUAIOB HE TIOTIMHIII ceOe Hc-
cleoBaTesiel, He CTajl cCaMOIIeNbI0, HO CTaJl OCHO-
BOH IIJIs TITyOOKOTO HCTOPUUYECKOTO aHaIH3a U 0000-
mennii. C.A. ABMKaHCKOH OBLUIH TIOATOTOBJICHBI Pa3-
JIeJTbI « Y30pHOE BsI3aHUEY, « Xy[I0KeCTBeHHas 00pa-
00TKa MeTailIay, « YKpalleHUus U3 KOpaJljioB, Oucepa
Y MOHET». JTa KHUTA JI0 CUX TIOP COXPAHAET CBOIO
Hay4HYIO aKTyaJIbHOCTh. DopMar u3naHus He 03Bo-
JISUT HACBITHTD €T0 IIBETHBIMU WJLTIOCTPAIUSMU BBI-
COKOTO KauecTBa. BriepBble OaIKupCcKoe HCKYCCTBO
MpeCcTano BO BCEM MHOTIOLBETHU B anbboMme «Ha-
poaHoe uckyccTBo Oamkupy (1968 r.), noAroToBIICH-
HOM TEMH K€ aBTOpaMH Ha MaTepHasax mpeumyie-
CTBEHHO MY3€HHBIX COOpaHUil.

Codrs AnekcannpoBHa ABIKaHCKash MHOTO
clenana Jisg CUCTEMaTH3aluu dTHOTPapUIECKUX
koJutekuuii no Hapozaam Iosomxkss u Ilpuypanes, B
TOM YHUCJIC KOJUISKIIUH 10 OAIIKUPCKOW STHOTpaduu.
B 1975 r. C.A. ABuXaHCKOl B COaBTOPCTBE C
M.A. bpayn u T.A. KprokoBoii Ob11 OITyOJIMKOBaH
KaTaJor-yKaszareidb H KpaTKoe OMUCaHWe ITHOTpa-

¢uaeckux xomexiuii oraena [losomwkes u [puypa-
nbst. [Ipu ee akTUBHOM ydacTUU B My3ee ObLIHN MO/~
TOTOBJICHBI TAKXKE IECATKU IIOCTOSIHHBIX U BPEMEH-
HBIX BBICTABOK 110 OAIIKUPCKOM 3THOTpaduH.

Coduto AnexkcannpoBHY ABMKaHCKYIO, BHeE-
CIIYIO KPYITHBIN BKIIAJ B OAIIKUPCKYIO ATHOTpa(HIo,
B UCTOPUIO KOMIUIEKTOBAHMS MY3€HHBIX KOJUIEKIUI
1o STHOrpaduu Gamkup, Bceraa OyyT MOMHUTD Oy-
JIyIIME TOKOJIEHUS OTEUECTBEHHBIX UCCIIEOBATENEH,
BCe, KTO OyJeT CONPUKACATHCS C KYJIBTYpPOH U OblI-
TOM OaIIKHPCKOTO HApo.a.
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YPAJI-AJITAHN: YEPE3 BEKA B BYVIIEE

12-14 mas 2014 . B . Yde cocrosnack
VI Beepoccuiickas TFOpKoIornyeckasi KonpepeH-
1M ¢ MEXKTYHAPOIHBIM YUACTHEM « Ypas—AJTaii:
gepes Beka B Oy/Iy1iee» ¢ y4acTHeM BeTyIIHX CIie-
nuaianucToB u3 bamkoprocrana, Apyrux peruo-
HOB Poccuiickoii ®enepanun. B pabore konde-
PEHIIMU C IOKJIaJJaMU [IPUHSIIN y4aCTUE YUEHBIE
u3 Azepbaiimkana, Typium.

Kondepenmuto otkpsina nupexrop MHCTH-
TyTa UCTOPHH, si3bIKa U uTeparypsl Y HI| PAH,
JTOKTOp (DUI0IOTUYECKUX Hayk, mpodeccop
@.I. Xucamutaunosa. Ha mienapHom 3acena-
HUM, B CEKIIUSAX U HA CUMIIO3UyMe OBLIO 3aCITy-
maHo 6onee 130 mOKIagOB M BBICTYIUICHHH.
Cpean HUX 0COOEHHO aKTyaJbHO MPO3BYydYAIU
JOKJIaJIbl JOKTOpA UCTOPUYECKUX HAYK, Tpodec-
copa JI.T. SI6nonckoro (MockBa), MOCBSIIICHHO-
ro roounero «CapMaTcKoro CoBeIaHus, JOKTO-
pa punonornyeckux Hayk, npodeccopa T.I. Bia-
neikuHOM (MkeBCK), OTpa3uBIIeH B CBOEM JIOK-
J1a/1€ OHATUHHO-TEPMUHOJIOTMUECKY IO CUCTEMY
MHPOBO33PEHUYECKUX ACMEKTOB TPaJAULMOHHON
KYJBTYPBbI, TOKTOpa (PUI0IOTHYeCKUX HayK, IJ1aB-
Horo HayuHoro cotpynnuka MWAJI YHI[ PAH
(Yda) P.A. CynranrapeeBoii, nmpeacTaBuBIIeH
Hay4yHOE HCCIIEJOBAaHUE KUBBIX TPATUIIUN HC-
MIOJTHEHUS U HOBBIE CBUJIETEIIHCTBA 0 MHQOIIO-
ATUKE M aHTPOIOJOTUHU 310ca «Ypal-0aTbip»
u Jip. bosbiioi nHTEpeC BhI3BAJIA TPE3CHTAIUS
KHUTH «['pamMmaTrKa GalKUpPCKOTO SI3bIKaY IS
TYpELKHUX CTYJIEHTOB 3aMECTHUTEINSI AUPEKTOpa
WuctutyTa EBpasun CtamOynbsckoro YHUBEpCH-
TeTa, okTopa ¢unonoruu Memera bunepa.

Ha xondepennnu padoTtanu HaydHbIE CEK-
MU U CUMIIO3UYMBI 110 CIIEAYIOLUM HarpaBJie-
HUSIM: HCTOPHSI, MaTepHUajIbHAas U JyXOBHAS KYJIb-
Typa, 3bIKO3HaHUE, POTBKIOPUCTUKA U TUTEPa-
TypoBeaeHue. PaboTta cexuuid U cummnosuyma
MOATBEPIUIIA BHICOKUN YPOBEHb IPEICTABIICH-
HBIX WCcienoBaHuii. B oOimacTy sI3bIKO3HAHUS
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0co60 ormeuens! npoknaas! k.¢.H H.C. Yprere-
mesa (HoBocubupck), k.¢.H. [I1.B. Haduxosa
(Vda), k... H.H. ®eaunoit (HoBocubupck),
K.C. Canpikora (ToGonbcek) u ap. VX BeIcTyTLIE-
HUS JJOKA3BIBAIOT, YTO MCCIIEOBAHUE MPOOIIEM
SI3BIKO3HAHUS BBIIUIO HA KAY€CTBEHHO HOBBIN
YpOBEHb, MOJTBEP KA NEPCIEKTUBHOCTh Ha-
MpaBJIeHUI HaygHOTO rmoucka. Jloktop ¢utomno-
TMYECKHX HayK, 3aBeIYIOLIHI OT/IETIOM JIUTepary-
posenenus UAJT YHII PAH M. X. Hageprysnos
(Y da) 03HAKOMUIT TPUCYTCTBYIOIINX C JIOKJIAJI0M
«Jlerenga u ObUTH OAIIKUPCKUX TapUXHAMEY;
k.¢.H. B.W. Tapudynnmuna (Habepesxubie YenHbn)
BBICTYIIWJIA C JIOKJIaJIoM Ha Temy «CBoeobOpazue
MEPBBIX CATUPUUYECKUX KYPHAJIOBY», OOJIBIION
uHTepec Bbi3Ban Aoknan K.¢.H. E.T. Yam3bipsin
(TyBa) «Ponb HapoaHOI TOATHKH B ToBeCTH “‘be-
7107100b1# pelkuid KoHL” Monryia Kennn-Jlon-
caHa» U ip. B obGnactu ucropuueckux uccieno-
BaHUI 0c000 oT™Me4eHbI Jokiasl 1.u.H. P.H. Cy-
neiimanoBoit (Yda) «OOpaimeHus HacelaeHUs
bamkupuu B 1953 — navane 1960-x IT. kak rnoka-
3aTeIb OTHOIICHHMS K BIacTuy, A.1M.H. P.A. Xa3u-
eBa «PprHOUHBIN aHKnaB B bampecmyOnuke u
“TaliHble MIJUTMOHIIMKKA® Ha Ypaje B Mepuoj
“BoeHHOro koMMyHu3Ma », k.nea.H. C.I1. Taru-
eBa (baky) «Tropkckne XpuCTHAHCKUE TaMSATHHU-
ku B AzepOaitpkane» u ap. [Ipobiaemam pa3Bu-
THSI MaTEPUAIIBHON U JyXOBHOM KYJBTYpHI ypa-
J0-aNTaliCKUX HapoJOB OBLIO y/elIeHo ocoboe
BHMMaHUE. 3/1€Ch CIEAYET OTMETUTH JOKJIaIbl
n.u.H. FO.b. Cepuxoa (Hwxnuit Tarwmr) «3om0-
Thle OJIAIIKM TYHHCKOTO Mepuojaa Ha Ypamey,
k.u.H. B.I. KoroBa (Yda) «VYpano-Anraiickue
CBSI3U B PAaHHEM >KEJIE3HOM BEKE: CEMAHTHKA CIIe-
HBl Ha DUIUNTOBCKOM aKWHAaKEe», K.M.H.
3.M. JaBnermunoit (Yda) «O06mue uepTsl B
KyJbType KOYEBHUKOB-CKOTOBOAOB M OCEIJIBIX
oB11eBOJ10B EBpazumny». Cumnosnym «DosbKIop-
HOE HacJjeIue HapOoJI0B ypasio-ajlTalCKOro peru-
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OHA: TPAJAMILIMK U COBPEMEHHOCTBY» OTPAa3UJI BaXK-
HEHIIIMe HarpaBiIeHus B 001acTu (poIbKIOpHC-
TUKH, IOJABITOKUB MHOTOJIETHUE TUIOJJOTBOPHBIE
WCCIIeZIOBAaHM B JAHHOU cdepe YUCHBIX U3 pa3-
HBIX PETUOHOB Ypasio-AnTas.

Ha xondepeniuu 6611 pazpaboTaH MPOEKT
PE30IIOIHH, B KOTOPOM YYaCTHUKHU (hopyMa, yuu-
TBIBasI aKTYaJIbHOCTb MPOOJIEM, CBSI3aHHBIX C U3Y-
YEHUEM HCTOPHH, SI3bIKA U KYJIBTYPhl HAPOJIOB
VYpano-AnTalickoro peruona, B eisixX JajibHeu-
LIEro COXPaHEHMsI HAyYHOT'O U KyJIBTYpHOT'O Ha-
cienust HapooB Poccuu, NpuHsIN crienyromuye
peLeHus:

— YKpENHUTh MaTepUalbHO-OPTaHN3aMOH-
HYI0 OCHOBY JuIsl TipoBeieHusI Ha O0a3ze MUAJI
YHII PAH perynsipHbIX TeMaTHueCcKuX KOH(epeH-
il 1o Ypano-AnTalCcKoro peruoHa mo pas-
JUYHBIM Mpo0JieMaM T'yMaHUTApHOTO 3HAHUS B
LEJIAX JaJbHEHUIIEero pa3BUTUSI CO3UIATEIIbHOM
JEeSATEIbHOCTH CHEUHATUCTOB-TYMaHUTAPHUEB,
oOMeHa HayYHBIMH JIOCTHKCHUSIMU;

— Ha ypoBHE (ellepalbHBIX OKPYI'OB H
cyobekToB Poccuiickoit deneparmu mocienosa-
TENBHO OCYLIECTBIISATH MPOIPAMMBbI TOIIECPKKA
KYJIBTYP U SI3bIKOB MAJIbIX HAPOJIOB U 3aIUTHI Ha-
LIMOHAJIHBIX MEHBIIMHCTB, Hapsly C MPOrpam-
MOU pa3BUTHSI PYyCCKOTO SI3bIKa M OOIIEpOCCHi-
CKOM KyJIBTYpBI Ha BCEW TEPPUTOPUM CTPAHBI;

— HeoOXonuMa peaju3anus LeIeBbIX J0J-
TOBPEMEHHBIX POTPaMM B 00JIaCTH TyMaHUTap-
HBbIX Hayk Ha FOxxHOM VYpase (co3nanue eauHoMn
0a3bl TaHHBIX apaborpadUIHBIX PYKOITHCEH 1 UX
MepEeBOJI Ha COBPEMEHHBIN OalIKUPCKUH, pyc-
CKUU W aHTIIMMCKUH SA3bIKHM, yIITyOJIeHHOE aH-
TPOIMOJIOTUYECKOE MCCIIETOBAHNE ITHUUECKUX

MacCHBOB B PETHOHE, BBISIBJICHUE U ITyOIUKaILUs
HCTOPUYECKUX UCTOUHUKOB M0 Pa3IMUYHOMY KpY-
ry npo0iem);

— OpPraHU30BBIBATH COBMECTHBIE MCCIIENO0-
BaHUS 1O S3bIKY U (POIBKIOPY TIOPKCKUX HApO-
noB Ypano-Antas. Co3naTh equHyto 6a3y maaH-
HBIX 1 UHGOPMAIIMOHHBIX PECYPCOB MO TyXOB-
HOM KYJIBTYp€E HapOJI0B YpaJlo-aJTaiiCKOTo peru-
OHa, MIPU COJCUCTBUU KOMIUJIEKCHBIX MHTErpa-
LUOHHBIX TPOEKTOB PA3JIMYHBIX PETUOHATBHBIX
HAy4YHBIX [ICHTPOB;

— HE0OXO0IMMO TTPOBEICHNE PAOOTHI IO U3Y-
YEHHIO U U3JaHHUI0 OAIIKUPCKUX 3TTOCOB Ha SI3bI-
ku HapojoB CHI, BeiieieHne 3HaYMMbIX 00beK-
TOB MaTepUaIbHOM U TyXOBHOU KYJIBTYpbI Oari-
KHPCKOTO Hapo/1a /IIsi BHECEHHS B CITUCOK OOBEK-
ToB, oxpansembix FOHOCKO (kypaii, 6amkup-
CKHH 3110C | T.1I.).

Kak ormerunu ydyacTHUKH KOH(pEpEeHIIHH,
COCTOSIBIIMICSL HAayyHBIH (OpyM BHEC 3HAYU-
TENbHBIA BKJIAJl B MCCJIEIOBAHUE AKTyaJIbHBIX
poOIeM ryMaHUTaPHBIX U OOIIECTBEHHBIX HAYK
Poccun u bamkoprocrana. Marepuainbsl HayqHOM
KOH(epeHIH CBUIETEIbCTBYIOT, 4TO IHCTUTYT
UCTOPHH, A3bIKA U JIUTEPATyphbl Y PUMCKOTO Ha-
y4YHOTO IIeHTpa Poccuiickoii akaieMuu HayK sIB-
JsieTCsl KOOPAUHAIMOHHBIM IIEHTPOM, O0BEU-
HSIOLUM YUYEHBIX Ypano-AJITaiiCcKOro pernoHa,
COXpaHsIsl 3aCIIyKEHHYIO pEIyTalUI0 KPyITHOIO
LIEHTpa akagemuyeckon Hayku Poccuiickoi ®de-
Jlepalu.

K navany xondepeHIuu ObLUT MOATOTOBIICH
U M371aH COOPHHK MaTepuaoB « Ypai—AnTaii: e-
pe3 Beka B Oyyiiee» oobemom 48.13 ycn.-miey. 1.
(414 c.)
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