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XUMWYECKNE HAYKWN

UDC 544.773.43
E. E. Kopishev, O. E. Mukashev, V. T. Gadamurov

SWELLING KINETICS OF STIMULUS-SENSITIVE
POLYMER HYDROGELS

This article presents the most important information on the kinetics
ofswelling ofpolymer gels. Together with the classical results are giver
the modern approaches based on models with a minimum number of
parameters. Thepurpose ofthis article is toformulate the basic concepts
and related thermodynamics and kinetics ofswelling o fstimulus-sensitive
polymer hydrogels, which will allow to evaluate the experimental data on
low cross-link densities polymer hydrogels. More profound information
about the different nuances of theories on swelling polymer hydrogels
and their experimental proofcan befound, for example, in the literature
cited in the text.

For today the main approach to the description of the kinetics of the swelling of
polymer hydrogels is the work of TanakaandFilhnore (TF) [1], this article presents the
process of swelling as a result of the cooperative diffusion of the polymer network in
the solvent. This interpretation involves the presence of a solvent through avolumetric
backflow polymeric mesh radically different approach from earlier [2], according to
which the swelling kinetics of the crosslinked polymer is controlled by diffusion of
individual molecules of the solvent and not the diffusion of the grid segments.

TF theory describes the case of a neutral gel spherical shape with zero modulus
of rigidity (G = 0). It predicts that the characteristic time x proportional to the square
of the swelling of the linear size of the gel and cooperative diffusion coefficient,
which is determined as D = M/ Qwhere M - unilateral compression module of mesh
Ccoefficient of friction between the mesh and the solvent. This diffusion coefficient
was first used in [3] to describe the dynamics of thermal fluctuations of the polymer
concentration in the gel, which are responsible for the dynamic light scattering.

TF theory is the basis for many subsequent models. Diffusive motion of the
grid is described in it by the equation expressing the balance of forces of friction
and elasticity, acting on a small volume element mesh [3]:
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where u (r, t) - the displacement vector of a finite element mesh of the equi-

librium position, a - the stress tensor.

21L=d 1_{?!L+1A (2)
dt dr 1 dr r)

where D =M /£ 9 (K +4G/b)/£ - coefficient of cooperative diffusion; K -
the bulk modulus of grid. With boundary conditions corresponding to the absence
of stress normal to the surface of the gel, and the initial condition, corresponding
to a homogeneous strain in the gel leads (for G = 0) to the following expression
for the variation of the radius of the gel a = a (t) during swelling:

—_— = 2exp(-n2lr) ©)

Here a0 and aT - the initial and final (equilibrium) radius of the gel
r=al { 7 2D) mF°r sufficiently large t the terms with n> 1in the right-hand side
become negligibly small and the radius of the gel a exponentially begins to ap-
proach its equilibrium value:

4)

_____________ = _6exp (-111)
at—aa n

Thus, according to the model TF, depending on the experimental analyze a (t)
coordinates In [Aa(t) / A«(0) ], t allows to define slope ofthe curve characteristic
swelling time rand consequently the magnitude of D.

The mainpredictions ofthe above models confinned by measurements on neutral
gels (polyacrylamide and polydimethylsiloxane), for which the volume change after
swelling is low. Thus, in experiments with spherical samples shown [4] that the
relaxation time of the gel is really proportional to the square of its equilibrium size. It
was established that the coefficient of the cooperative diffusion as determined from
the swelling kinetics of macroscopic gel samples, agrees satisfactorily with those
measured in experiments on quasi-elastic light scattering by the same gels. In the
experiments with the samples in a cylindrical and disc shape [5] validated that the
swelling occurs isotropically nonspherical gels, i.e. their relative sizes are increased
equally in all directions. The obtained according to these experiments, the ratio G/M
is consistent with the results of independent measurements.

Experimental research the kinetics of swelling with large change in volume
for the first time carried out on the example of weakly charged gels based on
N-isopropylacrylamide and sodium acrylate [6]. Measurements made on spherical
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samples, showed that in this case the variation of the size ofthe gel at large times is
described by an exponential law, and the dependence ofthe relaxation time finite radius
gel approximated by a power /~ r* function exponent (e= 1.8), close to 2. This
means that with a large volume change ofswelling is also controlled by the cooperative
diffusion ofanetwork. However, as the authors suggest [5], the viscoelastic parameters
describing the kinetics ofthe process (elastic modulus, coefficient of friction) in the
case of strong swelling depends on the polymer concentration in the gel.

Somewhat later, conducted the swelling kinetics of ionized hydrogels based
on acrylic acid [2]. It is shown that the cooperative diffusion coefficient D measured
by swelling experiments cylindrical specimens in a water-salt solution increases with
increasing the degree of ionization of the polymer network chains and decreases with
increasing salt concentration in the solution. These effects are qualitatively consistent
withthe laws ofchange D, established for the same gels in experiments on quasi-elastic
light scattering, conducted by the same group of authors [1].

Mentioned above theoretical works relate, strictly speaking, to neutral gels, to
systems consisting of only two components (polymer and solvent). In the case of
polyelectrolyte gels appears additional component - counterions, which may affect the
kinetics ofthe swelling gel. Theory ofthe kinetics of swelling and collapse of such gels,
taking into account the change charge inmeshdue to leakage during swelling dissociation-
associations reactions between ionic and counterions groups of mesh proposed in [2].

Experimental researches [3-6] have allowed to clarify some important aspects
of the kinetics of the swelling of polymer gels. It was shown [3-4] that the variation
of the size of the neutral gel at large times is described by an exponential law, and
in accordance with the theory of the relaxation time of the gel with the square of its
equilibrium size. Obtained from the relaxation time of the cooperative diffusion
coefficient agreementwiththose found during researchofthe dynamics of microscopic
(thermal) fluctuations in the density of the gel by quasielastic light scattering. It was
established [3-5] that inthe case of polyelectrolyte (pH-sensitive) gels can affect to the
rate of swelling (and even determine its) ionization mesh speed, which is determined
by the moving speed ofthe transfer of ions providing ionization (e.g., OH-ions for gels
with ionic carboxyl groups). Accelerate the process of ionization mesh, and thereby
increase the rate of swelling of the gel, you can use a suitable buffer.

Much of the experimental work reduced to study cases is not very large
changes in the volume of the gel [6], and few studies have focused on the Kinetics
of the strong swelling (large changes in volume of the hydrogel) [5].

This fact determines the great interest in the research features of the Kinetics
of weakly crosslinked polyelectrolyte hydrogels which can increase in volume
(relative to the dried state) thousandfold.

The feature of process of swelling polymer hydrogels is manifestation on
the hydrogel surface relief pattern [1-2]. First is an amazing phenomenon was
described and explained by Tanaka and colleagues [2].
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They showed that it is based on the elastic instability of the external layer of
the swollen gel that during swelling becomes strongly compressed in the tangential
directions due to connection with unswollen core of gel. A similar explanation
was given by other authors [3-4], which suggested a more rigorous theoretical
description of the phenomenon including nonlinear effects.

Characteristic swelling kinetics of weakly crosslinked polymer hydrogels is
certain present scientific interest and has great practical significance. Scientific
interest related in particular to the fact that research of the kinetics of swelling
gives an indication of the dynamics of the thermal fluctuations of the polymer
concentration in the gel. The practical importance caused, for example, that the
swelling kinetics can determine the performance ofthe gel as a moisture absorbent.

Influence of mesh density and size of the sample gel was studied on the
example of hydrogels with strongly dissociating ionic groups, prepared by radiation
crosslinking aqueous solution (c = 4.1 wt.%0) and vinyl sulfonic acid copolymer
isopropylacrylamide (30 mol.%) at different doses of y-radiation (Figure 1).

As can be seen, the degree of swelling (Q) increases rapidly in the initial
stage of swelling and is slowly coming to its equilibrium value at large times. The
characteristic time of swelling increases with decreasing mesh density (radiation
dose) and the increase of sample size.

ZSSP

X
jf.wt

Figure 1 - Kinetics of swelling of charged gels in water: influence of mesh
density and sample size
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The kinetics of swelling of the polyelectrolyte gel depends on the ionic
composition of the solution in which the swelling. This process is shown in the
study of the swelling caused by a stepwise decrease in salt concentration (NaCl)
in the aqueous solution surrounding the gel.

The results ofthis experiment are presented in Figure 2. Quantitative analysis
ofthe experimental data was carried out in the framework of the model proposed
by Tanaka [2]. To do this, the degree of swelling and the initial size of the gel
found its current size r (for example, the radius of the cylinder), assuming that all
sample sizes increase with swelling in proportion to each other, and the difference
between the final (equilibrium) and the current size of the gel Ar = m- r was
plotted on a logarithmic depending on the scale of time.

i(nar
Figure 2 - The polyelectrolyte hydrogel swelling kinetics in an aqueous
solution of NaCl with stepwise decreasing salt concentration from
3.0 t0 0.90 (1) 0.90 to 0.27 (2) 0.27 to 0.08 (3) 0.08 to 0.034 (4)
0.034 to 0.015 and mol / 1(5).

Inthese experiments the characteristic swelling time x| is almost independent
of the size ofthe equilibrium gel r. Found parameter Bxwas used to assess for the
modules G/M. The value of G/M was determined by theoretical dependences Bx
of G/M derived for gels in the form of a sphere [3].
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Byn mayanaga nonumepnik renbgid, AyMniyHiH KWHeTUKackl Typanbl
€H MaHbI3fbl aHnapaT OGepinreH. Knaccukanbil, H3TU>KenepmeH Gipre
napameTpiepi a3 mogengepre uyapan >acablHraH >KaHa uiewimgep
YCbIHbIATaH. AN TanMbIL MauanaHblH MaleaTbl Haniap TiriareH nonMmepnik
rMAporengepain akcneprMeHTaNAbly HOTUXKE.IrpiH 6aranayra MyMKiHAIK
6epeTiH TepMOAMHAMMKA >KBHE KUHETMUKaHbIH AymnyiMeH cesiMmTan
NoOAUMEPNIK TMAPOrenaepaiy CTUMYNbl Typanbl Herisri yreimgapgbl
>kacay. [mgporengepaid Lymny Typanbl >KaHe 0n1apablH, 3KCNepuMeH T A4bLL
aiirarbiHblH PEeHKi Typanbl oCblgaH api TepeH ManiMe T Ti Mayanagarbl
alTbiNraH sgebueTTe i3ae\Te 6onagpl.
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B aToif cTaTbe NMpeAcTaBneHbl BaXkHellllue CBEAEHUS O
KUHETUKe HabyxaHusi MoNNMepHbIX reneil. COBMECTHO C KNacCuYecKumu
pesynbTaTaMu NpPUBOAATCA COBPEMEHHbIE MOAXO/bl, OCHOBAHHbIE
Ha MOZENsx ¢ MUHMManbHbIM KONMYecTBOM napameTpoB. Llenbto
AAaHHON cTaTbu ABASieTCA (POPMYIMPOBKA OCHOBHbIX MOHATUN W
COOTBETCTBUA TEPMOAMHAMUKM W KUHETUKN HaByXaHUs CTUMYN-
UyBCTBUTENbHbIX NONUMEPHBIX raporeneCi, KOTopbIe NO3BONAT OUEHUTb
9KCNEepUMEHT a/lbHble jaHHbIE N0 CNABOCLUNT bIM NONVMEPHBIM MAAPOTENsIM.
Bole rny6okue cBeAeHUs 0 Pa3NMyYHbIX HI0AHCAX Teopuii HabyxaHus
NONMMEPHbIX Fuaporeneil, Ux sKCNepuMeHTaNbHOM [oKa3aTenbCcTBe
MO>XHO HaiiTu, Hanpumep, B NUTepaType, UMTUPYEMOI B TeKcTe
cTaTbu.

UDC 546.4

R. Sh. Yerkassov*, R. M. Nesmeyanova**,
S. R. Massakbayeva**, A. S. Oraltaeva**,
T. B. Tugambaeva**, S. Ju. Kovtareva**, E. N.Tautova***

ABOUT THE GEOMETRIC STRUCTURE OF
PROTONATED SALTS OF ACETAMIDE

This work presents the results of determination of the geometric
parameters ofcomplex compounds o facetamideprotonated with inorganic
acids (HBr, HNOJ with salts ofzinc and beryllium, obtained by using
qguantum-chemical semiempirical calculation bytheP M3 method, included
in software packages MOPAC 7, HyperChem 6.0.

In the study of interaction processes of amides with inorganic acids and
inorganic salts and the products of these interactions proved the formation of a
large number of compounds of various stoichiometric composition. Promising is
study the processes of simultaneous interaction of the amide, inorganic salts and
inorganic acid to obtain a new triple compounds.

In number of works [1-4] described regularities in the interaction of amides
with inorganic acids and herewith properties of the forming products.

Originality of nature of amide acids associated with features of the amide
group, more precisely, with its two reaction centers; these are the main centers -
oxo group with its unshared electron pair and the amino group with its unshared
electron pair, as well as acids, containing in its composition an active proton
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and anions. In comparison with traditional inorganic acid salts amide acids have
distinctive features that are reflected in their composition and structure, this type
of complex salts, composed mainly of protonated cations and anions, in addition
to the composition of amide acids can enter unprotonated molecules of amides,
associated with the cations and anions by system of hydrogen bonds.

The basic question in the interaction of amides with the protonic acids has
long been a question is, a nitrogen atom or an oxygen atom is responsible for the
basic properties of the amide group and, consequently, is the center of protonation
with amide acidic interactions. Now it is known that in the interaction with strong
acids, amides are protonated by an oxygen atomboth in the dilute and concentrated
solutions of acid [5]. Possibility of formation of N-conjugate acid also continues
to be regarded, particularly for dilute and mid concentrated acidic solutions of
amides [6].

The aim of this study was to determine by means of quantum-chemical
semiempirical calculation by the PM3 method of geometrical parameters of the
protonated and unprotonated amide compounds in order to identify possible changes.

In Figures 1 and 2 illustrated schemes of the reaction of protonation of
acetamide on example of formation of acetamide hydrochloride molecule.

cl
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Figure 1- Scheme ofthe reaction of O-protonation
of molecule of acetamide
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Figure 2 - Scheme ofthe reaction of N-protonation
of molecule of acetamide
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In Tables 1-3 show the geometrical parameters investigated coordination
compounds of zinc (Me-0 bond), both the unprotonated (ina molar ratio of metal salt:
acetainide -1:1) and the protonated amino groups on the N atom of amino groups
of the acetamide (in a molar ratio of metal salt: acetamide: inoiganic acid -1:1:1).

Atthe same time, in salts of zinc and beryllium undergoes substantial changes
in length ofthe C = Obond. Inbromide and zinc nitrate is observed shortening of
this interatomic distance (on 0,0069 nrnand 0,0056 nrn), which can be explained
by protonation occurring at the nitrogen atom of the amino group with the length of
bonds between the proton and the acid anion practically remains unchanged (0,1881
and 0,0980 nm). The greatest decrease C = O in comparison with unprotonated
compound observed in ZnBr, «CHX’ONH, <HBrto 0,1204 nrn, and the shortest
distance N-H+0,1048 nm.

Table 1- Geometric parameters of complex compounds (Me-O) of salts of zinc
and beryllium with acetamide (1:1), (1:1:1)

Compound rc=0, rC-N, rN-H, rN-H% rH-A- rC-C, rOaMe, [é"r'eé‘l))'f
HV HV HV HM HV HV HM '
HV
ZnBr2CH3CONH2 0,1273 10,1364 0,0992 w ] 0,1494 10,2043 0,2169
0,0990 0,2222
ZnBr2CHLONH2HBr 0,1204 10,1532 0,1006 0,1048 10,1881 0,1433 0,6070 0,2138
0,1007 0,2309
Zn(N032CH3CONH2 0,1273 10,1361 0,091 = n 0,1506 0,2040 0,1935
0,1011 0,1909
Zn(N032CH3CONH2HNO03 0,1217 10,1449 0,1001 0,1787 0,0980 0,1502 0,6229 0,2211
0,0998 0,2209
BeBr2CHIONH2 0,1280 10,1348 0,1024 w n 0,1499 0,1557 0,2043
0,0993 0,1896
BeBr2CHIONH2HBTr 0,1282 10,1360 0,1002 0,4658 0,1475 0,1498 0,1579 0,1961
0,0992 0,1882
Be(N032CH3CONH2 0,1269 10,1374 0,1016 m n 0,1500 0,1640 0,1564
0,0993 0,1567
Be(N032CH3CONH2HNO3 0,1291 10,1485 0,1017 0,1014 0,3484 0,1488 0,1606 0,1674
0,1002 0,1674

Comparison of the lengths of the C-N shows the following. In acetamide
complexes of bromide and zinc nitrate considerably increases the value of the
named parameter as compared with that characteristic for the initial molecules
(on 0,0168 nrn and 0,0088 nrn, respectively), thus it is ZnBr, CHX’ONH, HBr
and Zn(NO,)2 CH3CONH2 HNO, characterized by the lowest exponent r N-H+
0,1048 and 01787 nm.

Analysis of the results of quantum-chemical research in molecules of
acetamide complexes of zinc salts showed that the shortest donor-acceptor bond
N-H+is formed in ZnBr, CH3CONH2HBr (0,1014 nrn), in comparison with other
complex protonated compounds, with the length C-N bond to a greater degree is
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extended and a length of C=0 bond is shortened. Thus, in the above-mentioned
cases, presumably proton completely goes into disposition of amine nitrogen of
acetamide. Confirmation of this is, for example, sufficiently considerable distance
between the proton (H+) and the oxygen atom of the hydroxyl group of nitric acid
(0,3484 mn) (table 1).

Comparative analysis of the length of the OaMe shows the dependence
of the change in its value from the process of protonation of the amide. In
compounds in which the proton is almost completely moved to acetamide
difference of change of this characteristic is significant: 0,4027, 0,4189 and
0,0034 mn for ZnBr, CH,CONH, HBr, Zn (NO,), CH,CONH, HNO, and Be
(NO,), CH,CONH2HNO,, respectively.

Geometrical parameters of complex compounds Me-0 of zinc salts and
beryllium with unprotonated acetamide (1:1) and with protonated (1: 1. 1) are
shown in tables 2 and 3.

Table 2 - Geometrical parameters of complex compounds Me-O of zinc salts and
beryllium with unprotonated acetamide (1:1), grad.

Compounds
Paran'ieters ZnBr2CH3CONH2 Zn(N032CHIONH2 BeBr2CHIONH2 Be(N032CH3CONH2
7 0-C-N 113,44 121,01 117,39 117,32
7 0-C-C 124,51 118,41 119,74 120,86
119,92 122,93 117,32 116,54
Z C-N-H 121,80 119,04 126,12 121,98
7 C-C-N 122,05 120,58 122,87 121,74
110,37 113,19 113,12 110,23
7 C-C-H 113,86 110,55 110,42 112,02
110,37 110,52 110,42 111,64
106,13 107,67 107,83
7 H-C-H 107,88 106,98 106,97 18;2;
107,88 107,68 107,83 '
7 H-N-H 118,29 117,98 116,56 115,30
7 C-O-Me 117,21 124,98 115,82 106,95
Z ClfBr,OkJ - 111,87 104,50 133,26 114,18
‘Me-O 122,69 113,50 106,65 113,03

Table 3- Geometrical parameters of complex compounds Me-O of zinc salts and
beryllium with protonated acetamide (1: 1 1)

Compounds ZnBr2CH3 Zn(N032CH3CONH2+ BeBr2CHIONH2¢ Be(N032CH3ONH2e
Parameters CONH2HBr HNO3 HBr HNO3
7 0-C-N 115,14 117,25 116,74 112,96
Z 0-C-C 128,50 125,25 120,94 122,14
108,48 113,17 118,58 110,34

z C-N-H 11,711 111,14 124,87 106,44
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7 C-C-N 116,36 117,39 116,75 119,65
111,36 110,74 11251 111,17
7 C-C-H 111,25 111,53 111,10 109,94
111,06 111,45 110,25 112,66
107,71 107,91 108,01 108,06
Z H-C-H 107,52 107,54 107,24 107,26
107,76 107,48 107,52 107,54
Z H-N-H 108,89 110,68 116,28 109,02
Z C-0-Me 37,63 133,70 107,26 112,28
ZC1(BvOKJ - 53,18 108,59 105,04 117,09
Me-0 169,92 107,66 117,70 105,31
7 C-N-H+ 109,78 106,79 89,58 112,79
Z N-H+octkhcji 17047 173,92 48,81 102,03
Z CI(Br, OKaJ - 134,06 141,55 134,99 133,44
Me -C| (BT, Ok

Comparison of the results the calculation of the angular characteristics for
investigated amides allows you to make following conclusion (tables 2 and 3).
As aresult of protonation are observed slight changes in the values of the valence
angles, but in good agreement with the change of the interatomic distances in the
molecules of complexes of metal salts; they also depend on the steric factor, as
the case with compounds containing more complicated on spatial structure of an
inorganic acid - nitric.

Analysis of values of the valence angle z O-C-C for the compounds of zinc
and beryllium shows that protonation of the compounds according to the nitrogen
atom of amino group of the acetamide leads to a considerable increase of the
characteristics in comparison to the parent molecule. Most significantly increased
angle z O-C-C in the case of protonation Zn(NO,)2 CH3CONH2- the difference
is 6,84°, in that case the highest value of this angle is observed in molecule
Zn(NO,)2 CH3CONH2 HNO, (128,50 °). Due to the fact that protonation occurs
at the amino nitrogen atom of the acetamide, while amide molecule coordinated
to the central atom of the complex - the metal atom by the carbonyl oxygen atom,
quite naturally occur significant changes in the values of valence angles, containing
a protonated nitrogen atom, namely: z C-N-H, z C-C-N and z H-N-H. There
is a difference in the direction of change of these characteristics when comparing
the geometric parameters for salts of zinc and beryllium, ie, depending on the
electronic nature of the central atom of zinc or beryllium.

Comparisonofthevalues ofthe angle H-N-H for the protonated and unprotonated
acetamide complexes of zinc and beryllium shows an existence of trend towards
lowering of these values. Among zinc salts greatest difference of change of this setting
belongs to the complex zinc compound, protonated by hydrobromic acid - 9,4°, and
among beryllium salts - by nitric acid - 6,28°. Inthat case the greatest angle H-N-H
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are cliaracteristic in the case of protonation by hydrohalic acids and the least upon
protonation of the researching complexes of nitric acid.

Thus, in the work using the quantum-chemical semiempirical calculation
by the PM3 method, determined the geometric parameters of the protonated
and unprotonated amide compounds and found some changes in the structure
of the compounds. Semiempirical quantum-chemical method PM3 permitted to
evaluate geometric parameters taken for the study of model molecules of complex
compounds of zinc salts and beryllium with different molar ratio of acetamide.
Method allowed to see the impact of different by electronic nature of inorganic
acids, that proceed protonation on the structure of acetamide. Comparative
analysis of the geometrical parameters showed the mutual influence of different
by electronic and spatial nature of atoms and molecules included in the studied
complexes. Based on the described above, clear to see that protonation of the
nitrogen atom of amino group molecules of acetamide has a significant influence
on changing of all the geometric characteristics of the researching compounds.
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Ocbl >kymbicTa MOPAC 7, HyperChem 6.0 6argapnamansly,
nakeTTepAiH HypambiHa KipeTiH, PM3 aficiMeH KBaHTOXUMUANbIK
>KapThblnai aMnmpuKanblk ecenTeyaiH KeMeriMeH anblHraH, aueTaMmuaTiH
MbIpbINi >KaHe 6epuniuii Ty3gapbiMeH 6enopraHnKanbly Kbl bingapMeH
(HBr;HNOJ npoToHAanraH KeweHAi HOCbINbICTapblHbIH reOMeT pusYbIL,
napameTpAepiH aHbIKTayAblH HaTV>Kenepi 6epinrex.

B paHHO paboTe npeacTasneHbl pesynbTaThbl N0 ONpeseneHuo
reoMeTPUYECKUX MapameTPoB KOMMAEKCHbIX COeAVHEHWA aueTamuaa
NPOTOHNPOBAHHOIO HeopraHuyeckumm kucnoTamm (HBr, HNOJ c consamu
LUMHKa 1 6epunnns, NoHeHHbIe C NOMOLWbI KBAHTOBO-XMMUYECKOTO
Mony3MMNMPUYECKOro pacyeTaMeToL0M PM3, BXOASALLErO B MPOrpaMMHble
nakeTbl MOPAC 7, HyperChem 6.0.
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BUONOTMMYECKNE HAYKWN

YK 581.5
X. . bepgeHos, E. X. MeHgbl6aeB, K. M. [)xaHaneeBa

OAVHAMUKA MPOAYKTUBHOCTN OCHOBHbIX
ACCOUNALUNKA BHYTPEHHEN (BACCENHOBOW)
YACTU COUYNEHEHWA CEBEPHOIO M BOCTOYHOIO
BOPTOB MPUKACMUWNCKOW BNAAWHbI N BIAUAHUE
3KONNOTUYECKUX YCNOBWI HA ErO 3AMAC.

MoyBooGpa3oBaTeNbHbI MpoLEcC HEpPa3pbiBHO CBS3aHO C
NPOAYKTUBHOCTbIO PaCTUTENbHbIX COOBLLECTB, a aHTPONOreHHbI C
Ka>K/bIM rofioM Bo3pacTaeT. IMeHHO 3TOT (pakT cnoco6cTBOBaN TOMY,
YTO Mbl PELUWN 3aHS ThCS UCCNEA0BAHNSAMMU PACTUTENLHOTO U MOYBEHHOTO
MOKPOBOB, & TakK>XXe U3yueHUemM MPOAYKTUBHOCTU pacTUTeNbHOI
accoumauuii. Hamn 6blnM UccnefoBaHbl cTenu AKTIOGUHCKO o6nacTw,
BblsiB.MEHbI OCHOBHbIE accouualuy W nokasaHa Hepas3pbiBHAs CBfA3b
NPOAYKLMOHHOIO 1 N0YBO06PA30BaATENLHOTO NPOLECCOB.

OxpaHa pacTUTEIbHOCTU M3-3a aHTPOMOreHHOTO (haKTopa € KaXAbIM rofoM
BO3pacTaeT. IMeHHO 3TOT (hakT CMOCO6CTBOBa/I TOMY, UTO Mbl PELUWN 3aHATLCA
NCCNef0BaHMAMMW PAaCTUTENILHOTO M NMOYBEHHOTO MOKPOBOB, a TAKXE U3yUYeHUeM
MPOLYKTUBHOCTU pacTUTENbHOM accoumaumm MNpukacnuiAicKoi BnaguHsl.

PacTuTenbHbIN MOKPOB XapakKrepr3)eTcs 60/bLLION KOMLUBKCHOCTbHO 11 MEHSIETCA
Mo Mepe U3MEXHUS YCNOBMIA MOYBOO6GPa3oBaHUs. BcTpeyaloTCsd B OCHOBHOM:
MbIpeil Mon3yunii, KOBbIb BOMOCATWK, KOBbIb JIECCUMHIa, TMMNYaK, 0f4yBaHYMK
YKKapCTBEHHbINA, NMKMa 06bIKHOBEHHaS, MOJ/bIHL 6e/1ast, NoMbIHb FOPbKas U T.4.

Hamu 6b111 BbIGpaHbl ANS UCCNeA0BaHUI TPM TMAPOYYACTKa, C OCHOBHBLIMU
accoumaumsamm.

MepBbIii y4aCTOK B CTEMHOW 30X Ha NeBOGepexbe peku Ypan, Ha 100 Km
tore-3angxe r. AKTobe.

Wccnep)emas TeppuTopus pacnosioXeHa B 30X pacrpoCTPaXHUS KOXKHOIO
yepHo3éMa. PacTuTenbHbIi MOKPOB MpeAcTaBneH pPa3HOTPABHO-MbIPEHOA
accoupmauuein. CBepxy nousa MMeKOT MOLLHYO NOACTUAKY (0-4 cM), Noj KOTOpO
3a/eraeT rymycoBblil FOpu3oHT (A).

BTopoii yuyacTOK B CTenHoi 30w, B 20 KM ceBeplue ropoga AkTobe. B6nmsn
MPUTOKa peKmn VKK. MecHOCTb XONIMMCTasA, NMpUYpPOYMBAsCh K BEPLUVHAM U KPYTbIM
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CKNOHaM. [oYBbl YaCTUYHO 3arue6XxHbl. PacTUTeNbHbIA MOKPOB MpeAcTaBfieH
KOBbI/IbHO-6e/10N0NbIHHON accoumauymein Stipa capillata+Artemisia lerchiana.

TpeTnid, B 25 KM. toXLe r. AKTobe. PacTUTeNbHOCTb - NyroBO-CTenHas
KOBbI/Ib, TUNYaK, NOAMAapPeHHUK. [OBEPXHOCTL NMOYBbI TPeLMHoBaTas.

Bonblioe BAMAHME Ha NOYBOOOPa30BaTEfIbHbIA MPOLECC OKasblBaeT
pacTuTeNIbHOCTb. 3efieHble PacTEHUA MPAKTUYECKN ABMAKTCA eAUHCTBEHHbLIMU
co3faTtensaMun NepBUYHbIX OPraHMYeckKuMx BeliecTB. Bocnpon3BOLCTBO
OpraHn4yecKoro BelLecTsa 6MoLeHO3aMM U eCTb MOKa3aTe/lb ero 3K0M0MMYecKoro
COCTOSIHWA U YCTONUMBOCTM. MeTOAMKa TaKUX UCCNefoBaHui onncaHa B paboTax
H.W. basmnesny n A. A. TutnaHoBoi. Mno40poAne NOYB XPas3pbiBHO CBSA3aHO
C NPOAYKTMBHOCTbIO PacTUTENbHbIX co0bLecTB. B npouecce oTMupaHus, Kak
LleNbIX PacTeHWi, TaK N OTAeNbHbIX YaCTel OpraHnYecKre BelecTsa, NocTynatT
B MOYBY , KOTOPblE HAa3bIBAtOTCA KOPXBOW U HaszeMHbI onaf. Ha noBepxXHOCTM
MOYBbl OPraHMYeckoe BELLeCTBO NOJ BO3LENCTBMEM KAUMATUYECKUX YC/OBUA,
XXUBOTHBIX, 6aKTepuii, a TakKe PU3NYECKMX N XMMUYECKMX areHTOB, pasfaraeTcs
¢ 06pa3oBaHMeM NOYBEHHOTO rymyca. Takum 06pa3om NpoayKLUMOHHbIA npoLecc
TECHO CBfi3aH C KNMMaTUYECKUMMN N MUKPOKIMMATUYECKUMU YCOBUAMMN.

[Mo3ToMy Ha BbIGpaHHbIX HaMK y4YacTKax NPOBOAUAN MUKPOKIMMATUYECKMe
HabntofeHns. Vismepsann BNaXHOCTb, TEMMepaTypy BO34yXa 1 MouBbI.

Hamu n3mepsnacb Temnepartypa Bo3fyxa Ha MOBEPXHOCTM NOYBbI U Ha BbICOTE
150 cM MCUXPOMETPOM, M paccyMTbiBanacb BAAXHOCTb MoYBbl. HabnwogeHus
nokasaHbl B Tabnuuax 1,2, 3.

Tabnuua 1- BnaxHoctb (W ,%) u TemnepaTypa Bo3gyxa (t, C) B pa3HOTpaBHO-
NbIPENHO accoumaumm

2011 r.
[ata HabnogeHus Ha noBepxHOCTN NOUBbLI Ha BbicoTe 150 cm

t, °C t, °C w % t, °C t, °C W %

CyX. BJL CyX. BIL
18.05 17 12 56 19 16 74
16.06 20 14 52 24 20 70
15.07 21 18 76 30 27 80
18.08 20 17 74 27 24 78
20.09 15 n 62 19 16 74

Tabnuua 2 - BnaxHoctb (W ,%) u TemnepaTypa Bo3gyxa (t, C) B KOBbI/IbHO-
6en0no/bIHHOW accoumaumm

2011 r.
[I,aTaeHa6mo- Ha noBepXxHOCTY MOYBbI Ha BbicoTe 150 cm
fieHns
t, °C t, °C W% t, °C t, °C W%
CyX. B/l CyX. B/l

18.05 17 14 72 19 17 80
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16.06 20 18 80 25 22 78
15.07 28 26 82 31 28 80
18.08 25 23 84 30 28 86
20.09 18 15 74 18 16 82

Pexm TemnepaTypbl BO34yXa B Pa3/IMyHbIX accoumauuax Ha BeicoTe 150
CM. pa3nnyaeTcs “3HaunTenbHO. COBEPLUEHHO MHas KapTuHa Habnpanach B
M3MEXHUW TEMMEPATYPHOrO peXxkrmMa B TPaBOCTOE OCHOBHbIX accouuauuii u B
BEPXHUX C/OSIX MOYBbI.

B pa3HOTpaBHO-NbIPEAHOA accouuaumu B NeTHWA Nepuog xapakTepus)eTcs
60nee HU3KMI TeMnepaTypHbIA NOKa3aTeNb B TPABOCTOE M BEPXHUX MOYBEHHbIX
rOpM30HTax M OT/IMYAETCA MeHbLUMMK MepenajaMy TeMMepaTyp B TeYeHue
BEreTaLMOHHOI0 Neproja No CPaBXHUIO C APYrMMK yyacTkamu. CrnaXunBaHuo
TemMnepaTypHOro pexuma Mo4YBbl Ha Pa3HOTPaBHO-MbIPEiHOW accouunalymm
CMoco6CTB)eT HaKoMNeHWe MOACTUNKM TONLMHON 0T 140 4 cm. (Tabnuua 1).

Ha cyx0CTenHOM y4acTke € pa3BUTO KOBbIIbHO-6€/10MO/BIHHOM accoLmaLmei,
noysa cnabee 3aluiieHa NOACTUIKON. TemnepaTypa Ha NMOBEPXHOCTU MOUBbI K
nioNto coctaesuna +28°C. (Tabnuua 2)

Ha cTenHOM yyacTke € pa3BUTO pa3HOTPaBHO-3M1aKOBOI accoumalmeit, moysa
TakKe 3aluiieHa MOACTWIKOMW, CMOEeM OKOMO 2-3CM. UYTO TOXE XapakTepu3)eT
MeHbLUMIA Nepenaz TeMnepaTyp B MOYBEHHbLIX FOPM30HTax (Tabnumua 3).

Tabnuua 3 - BnaxHoctb (W ,%) n Temnepatypa Bo3gyxa (t, C) B pa3HOTpaBHO-
371aK0BOI accouualmm

2011 r.
Ll,aT:e:z;zmo- Ha noBepxXHOCTH MOYBbI Ha BbicoTe 150 cm

t, °C t, °C w % t, °C t, °C W %

CyX. BIL CyX. BIL
18.05 17 13 65 19 17 80
16.06 21 16 60 24 22 82
15.07 23 20 75 30 28 85
18.08 19 17 80 24 22 82
18.09 16 13 72 18 16 80

Bce oTMeYeHHble 0COGEHHOCTU MWKPOKIMMATUUYECKOTO WCCNef0BaHus
OCHOBHbIX accoLpaLmii MprKacnuiicKoi MakporeacucTeMbl OMPeAenstoT XapakTep
PacTUTENBLHOCTN M UHTEHCUBHOCTb MOYBEHHBIX MUKPOBMONOTMYECKIX NMPOLIECCOB,
BAVAIOLLMX Ha AMHAMUKY MPOAYKTUBHOCTYU HAKOM/EHWS OPraHUYeCKMX BELLECTB.

M3yyeHre AWHAMUKKU MPOAYKTUBHOCTU accolmalmii npoBoaunncs B 2011
IT. Ha UCCNeA)eMbIX yuacTKax B Mepuog ¢ Masi Mo OKTS6pb.

Bocnpoun3BoACTBO OpPraHMYeckoro BelecTBa GMOreoLleHo3aMmn ecTb
MoKa3saTe/lb 3KOMIOrMUYECKOr0 ero COCTOSHUS W YCTOWUMBOCTY K ~61aronpusTHbIM
ycnoBusm cpeabl. MeTofuKa TakUX MccrefoBaHuii onucaHa B pa6oTax[1].
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Mopa3zemHasn (outomacca onpegensnacs B cnoe 0-30 ¢M, Tak KaK OCHOBHAs aKTUBHasA
¥ NPOAYKTUBHAsA Macca KOPXI cocpesoToueHa MMEHHO B 3TOM Croe.

Mokasarenm gMHaMWKK 3anacoB (MTOMAcChbl OMpPeAensnncs no OTAeNbHbIM
610Kam, a UMeHHO: d-3enéHHas Macca, B-eTowb, M-NoacTUAKa, R-)KUBbIE KOPHW,
V-MepTBble KOpHM (Tabnnmua 4). Takoke B TabNLEe NPUHATBI OKAYHOLL Ve 0603HaYaNn
(tabnuua 5): ®p, Bp, Mp, Rp, Vp - npupocTta B COOTBETCTBYHOLMX B0Kax. Mp -
MULLIpann3aLma B Hag3eMHOW opraHuyeckoro Belectsa. Wp - Muwipanmsaums B
noasemHoli cthepe. EAnHMLA M3MepeHns 3anacoB B WTa, NpupocTa - L/ra/rog.

FOANYHBIA MPUPOCT Haf3eMHON (hMTOMACChl U KOPLIA BbIYMCNAETCS NpW
MOMOLLM 6anaHCOBbIX YPaBLUHWI/A MO AaHHLIM O AMHAMMKKE 3anaca UTOMAcChl,
BETOLUW, NOACTU/IKM, XUBLIX N MEPTBbLIX KOPLUIA.

Hamu 6b11n paccunTaHbl: NPUPOCT XXMBOTO OPraHMYecKoro BellecTBa B
Haa3eMHOl U nofa3eMHon cthepax (Pp, Rp), Nnpuxos HaA3EMHON MOpPTMacChl B
pe3ynbTaTte OTMMPAHUA HaL3eMHbIX OPraHoB W nepexofa WX B BeTowsb (Bp),
obpasoBaHue noactunku ( Mp) n3 BeTowmM U OTMUpPaHNE NOA3EMHbLIX OpraHoB-
kopwi (Vp), ybbinb MOACTUNKMA MpK ee MwiBpanusaumm (Mp) u pasnoxeHue
NOA3eMHbIX MepPTBbIX pacTUTesbHbIX ocTaTkoB (Wp). BecoBble nokasartenu
Mo Haf3eMHON, MOA3EMHON (huTOMacce, BETOWMN, MOACTU/IKE MOABEPrasnch
CTaTUCTUYECKON 06paboTKe. OWMGKA KOMMYECTBEHHbIX AaHHbIX HaA3eMHbIX U
NMOA3EMHbIX MacC JOJ/IKHa COCTaBNATbL X 6onee 3 %.

PasHOTpaBHO-MbIpeliHas accoLmalLng Xapakrepu3s)eTcs NoMAOMUHAHTHOCTBIO.
JomuHyputowte Buabl: Elytrigia repens, Agropyrum repens [1].

PasHoTpaBHO-MblpeiiHas accouuaumsa oTnmnyaetTcs 60nee BbICOKOW
NMPOAYKTUBHOCTbIO, TaK KakK HaxoAuTcA B caMblX 61aronpuATHbBIX
rMApOTEPMUYECKUX YCNoBUAX[2].

M3 Tabnuubl 4 BUGHC™ YTO HAKOLLKHME OpraHNYecKoro BeLLecTBa B accoLmaumm
0YeHb BbICOKOE B BECEHHME MECALLbl, KOSIMYECTBO ero Pe3Ko CHWXaeTcs B UIOLW, a B
MI0X BHOBb BO3PACTAET M K KOHLLY XKTa - Hayany OCeHWN NOCTENEHHO CHMXKaeTcs/

MopasnatoLLasa f0N19 OPraHMYecKoro BeLlecTsa accoumaLmm cocpefoToyeHa
Haf 3emsieil. MakcMyM HaKOMMeHUs Ha3eMHbIX OpPraHoB MPUXOAMTCS Ha UHOb,
a NoA3eMHbIX Ha Maii, NHOHb.

Tabnnua 4 - AuHaMuKa NpogyKTMBHOCTM pPasHOTPaBHO-MbIPEHON accoLlmaumm
3a 2011rog ( B L/ra).

CTpykTyp.thutomaccsl (0] B 7 R V-meptBble  (B+M+V)
(uTOMacc BeTOWb MOACTUAKA -XKMBble KOPHM (R+®)
KOPHU
Maii 155 83,5 160,7 70,2 160,45 18
NioHb 85,5 30,8 140,2 73 75,5 1,56
Wionb 195,65 50,3 175,6 20,85 22,5 1,15
ABrycrt 75,5 52,45 156,1 21,2 24,6 2,4

CeHTa6pb 71 75,3 158,85 11,65 12,2 2,9
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OKTA6pb 47,25 35,85 110,1 6,45 10,5 2,8
(" peawce 3a
BereTalMoHHbIN 107,7 54,4 133,6 33,9 60 21
nepvog

MakcuManbHbIl 3anac 3e/1eHO MacChbl B pa3HOTPaBHO-MbIPeHOI accoLmaLmm
COBMafaeT ¢ NepuofoM LBeTeHUs Stipa capilata u Hanbonee MONHOIO Pa3BUTMS
pasHoTpasbs (Phlomis tuberosa Ph.pungens,Galium verum, Medicago romanica,
Thymus marschallianus, Ghycyrrhiza glabra), n 3nakos (Elytrigia repens, Poa
pratensis), n npuxoguTca Ha nonb 195,65u/ra. (ructorpamma 1).

N1

Mecsiupl MioHb ionb ABrycT CeHTAb6pb  OKTS6Pb

200 -

150 -

50 -

0O @ dwmtomacc O B BeTows O M noacTunka is R -XvBble KOPHU B V-MepTBble KOPHU

Mmctorpamma 1- [uHamuKa NpOAYKTUBHOCTU pasHOTPaBHO-MbIPEHON
accoumaumm 3a 2011rog ( B u/ra)

Pa3HOTpaBHO -NbipeiiHas accoumauus XxapakTepes)eTca yroBo-CTENHbLIM
TUNOM PUTMWUKMN 06pa3oBaHns NPOAYKLUN U NATLIO NEPUOLAMM: PaHLLBECEHHUM,
BECEHX-/IETHUM, JIETHUM, NETX-0CEHHUM, OCEHHUM. [2]

PaHLUBeCcALWNIA Nnepuog - Maid. B 3TOM nepuoge HaMu 0TMEYEHO 3HaUYUTENbHOE
obpasoBaHue npoaykuun (Tabnuua 5), MKPruyHoe pasnoXkeHWe NOACTUNKN U
nepexo BETOLIN B MOACTUIIKY.

NeTxxe 06pa3oBaHMe NPOAYKLUMM NpeKpalLaeTcs (MH0b), U K OCEHU BHOBb
BO306HOBNAETCS.

Tabnunua 5 - [OuHamuKa NPOAYKUMOHHO-AECTPYKLMOMHOIO npouecca
pasHOTpaBHO-NbIpeliHONM accoumaumm 3a 2011rog ( B u/ra /rog).

MpupocTbl Maii- WMioHb-  Wionb-  ABryct-  CeHTAGpb- CpefHble 3a
COOTBETCTBIOLLMX NioHb Wionb  ABryct CeHTa6pb  OKTS6pb BereTalMOHHbIN
610K0B nepuog
dp 0 165 0 21,1 0 37,22

Bp 69,5 54,9 120,15 25,6 23,75 58,78
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Mp 122,2 354 118 2,75 63,2 68,31
Mp 142,7 0 1375 0 111,95 78,43
Rp 2,8 0 2,45 0 0 1,05
Vp 0 52,15 21 9,55 52 138
Wp 84,95 105,15 0 21,95 6,9 43,79

PUTMUKa NpoLeccoB OTMUPAHUA U Pa3NOXEHUs CBA3aHbl U C PUTMOM
pasBUTUA, CnararLLmMx accoLumaumio 1 ¢ NOrogHbIMM YCOBUSMU.

B mae v now muwpannsayma MEPTBbIX KOPX 6bina HanbonbLuel, none
OHa MAeT Ha cnaf, a B aBrycte BO3pPOCTAET M K OCEHW CHOBa MAET CNajj, 04YeBUAHO
13-3a UCCYLLEHUS NOYBbI U BbICOKOI TemMnepaTypbl BO34yXa B TPaBOCTOE.

KoBbInbHO-6en0nonbIHHas accoupaumio! Stipa capillata+ Artemisia lerchiana.

Mo BMAOBOI HACBILLEHHOCTW, CTPYKTYpE U pasHOO6pasnio 3KOMOrMUYECKUX
(hopM KOBbI/IbHO-6€/10M0MbIHHAA accoumalma 6M3Ka K pacTUTENbHOCTU CyXON
cTenu. MpoekTMBHOE NOKPbITUE 70%, a UICTUHHOE NOKPbLITME COOTBETCTBEHHO 35%,
BbicOTa TpaBocTos 10-12 cm. [2]

B Tabnuue 6 n Ha ructorpamme 5 npefcTas/ieHbl AaHHble N0 AWHAMUKE
HaKoMNeHWa (PUTOMACCHI U XapaKTepUCTUKK NPOLYKTUBHOCTY accoumaLuu.

MakcumMabHbIl 3anac 3e1eHON MacCbl NMPUXOANTCA Ha MtoNb (Tabnuua 6), oH
cocTaBun 122,2u/ra. B aBrycte HamMmm OTMEYEHO Pe3Koe CHWDKeHWe 3anaca 3eikHHOW
thmTomacce! Ha 85,1 n/ra, B CBSI3U C BbICOKOI TemnepaTypoin Bo3gyxa ao 35 0C, K
3TOMY BpPeMeHM NoyBa UCCyLLAeTcs. 3aTeM B CEHTAOPe, HamMW Hab1H04aeTCA MOBbILLILLINE
thmTomaccel 4o 91,5 n/ra, 310 XapakTepe3)eTcs (eHohas0i LiBETEHMSA NA0A0HOLLEHMS
JLOMVHMPYHOLLIMX BUAOB NOMbIHM Jlepxa 1 KOXMW NPOCTEPTOM. MOCXK OCEHHUX f0XAeN
HauMHaeTcs ycuneHHoe noberoobpasoBaHue MofbiHK Jlepxa, Koxum npocTepTo,
0TpacTatoT 3/1aKu, M 06pa3yoT BTOPO MaKCHMYM HAKOLLKHMA 3eiKHOM Macchl. [axe
K OCEHN Mbl HabM104aeM pe3Koe CHXEHME (UTOMAcChI, (ructorpamma 2)

Tabnuua 6 - JuHamunka NpoAyKTUBHOCTM KOBLIIbHO-6€10M0/bIHHOM accoLmalnum
3a 2011 rog ( B u/ra).

CTpyKT. thutomacchl [0} B n R -kuBble V-mepTBble  (B+[+V)
. (huTomMacc BeTOWb MNOACTUAKA  KOpPHW KOPHM (R+® )
Mecaubi'~~"
Maii 79,7 24,4 45,85 235 38,5 1,05
MioHb 49,85 11,8 17,5 5 16 0,64
Mtonb 122,2 15,6 49,7 85 11,2 0,59
ABryct 85,1 29 47,2 11,5 12,85 0,92
CeHTA6pb 91,5 33,65 70,8 58 10,1 1,18
OKTA6pb 44,8 39,45 37,8 2,9 7,0 1,77
CpepHre 3a
BereTalMOoHHbIN 78,86 23,98 44,81 9,53 15,94 1,03

nepuog
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Mmctorpamma 2 - inHammka nNpoAyKTUBHOCTU KOBbI/IbHO-6€10M0/bIHHOM
accouymaumm 3a 2011 rog ( B u/ra)

KoBbIIbHO-6€10M0/bIHHASA accoLMaLms XapakTepes)eTcs CTEMHbIM TUMOM
PUTMUKY 06pa30BaHNs MPOAYKLMM U NATHIO NEPUOLAMU: PaHLLBECEHHWUM, BECEHLL-
NETHUM, NTETHUM, JTIETXX-OCEHHUM, OCEHHUM.

PaHLIBECEHHWIA Nepuos - Maii. B 3Tom neproje Hamu OTMEUEHO 3HAUNTENTbHOE
06pasoBaHue NpoayKuuu (Tabnuua 7), BKPruyHoe pasfioxXeHre NOACTUIKN 1
nepexof BETOLUUN B NOACTUIIKY.

NeTxe 0bpa3oBaHye NPOAYKLMU MPeKpaLLaeTcs (Mto/b). 3a BereTalMoHHbINA
nepuog 3enéHon gputomaccel 06pasoBanock 61 u/ra/ rog.

Tabnuua 7 - JuHamuka NnpoayKUMOHHO-AeCTPYKLMOHHOMO MPOoLecca KOBbIIbHO-
6enononbIHHOW accouymaumn 3a 2011 rog (B u/ra/rog).

MpupocTbl Maii-  WMioHb-  Wionb-  ABrycr- CeHTA6pb- CpefHble 3a
cooTBeTCTBIOWMX  WMioHb  Wionb  Asryct  CeHTA6pb OKTA6pb BereTaLWOHHbI
610KOB nepmoa
®p 0 108,35 0 34,65 0 28,6
Bp 29,85 36 371 28,25 46,7 35,58
MNp 42,45 32,2 23,7 23,6 40,9 32,57
Mp 70,8 0 26,2 0 73,9 34,18
Rp 0 35 4,65 0 0 1,63
Vp 18,5 0 1,65 57 2,9 5,75
Wp 41 48 0 8,45 6 12,05

Kak nokasaHo B rucrtorpamme 3, PUTMUKa MPOLECCOB OTMUpPaHNA U
pa3noXXeHna cBA3aHbl U C PUTMOM pPasBUTUA, CnararoWwmnx accoynaunio m C
noroagHbIMU yC/10BUAMMN.
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UioHb Wionb AsrycTt CeHTA6pb OkTA6pbL

Maii- MNioHb- Nionb- ABTyCT- CeHTA6Pb-

Odp BpOMpCMpmRp BVp BWp

Mmctorpamma 3 - AunHammka NpoayKUMOHHO-AeCTPYKLMOHHOIO npoLecca
KOBbINIbHO-6€10M0MbIHHOM accoumnaumm 3a 2011 rog (B u/ra /rog)

PasHoTpaBHO-3n1aKoBasa accouuaums Stipa capillata+ Medicago falcata.

Accoumnaums npouspacTaeT Ha /lyroBO-KallTaHOBOM MOYBe B 3anajuHax.
PacTuTenbHbI NOKPOB NpeAcTaBieH pasHOTPaBHO-3/1aKOBOM accouuaumen.
MpoeKTMBHOE N UCTUHHOE NOKPbITUE COOTBETCTBEHHO 90-45%, BbICOTa TPABOCTOS
30-60 cm.

Accoumanms  opMUpYyITCS B YCNOBUAX NEPUOLUYECKOTO M36bITOUYHOMO
YBAAXOKHUA B BECEHHWI NEPUOS NN B NEPUOL, BbINaLEHNS NNBXBbLIX 0CaAKOB, a
TaKXXe Ha yvacTKax ¢ 6/M3KMM 3aneraHneM rpyHToBbIX Bog (3-5m). [3]

Tabnuua 8 - AnHamMnKa NPOAYKTUBHOCTY PasHOTPaBHO-3/1aKOBOM accouuauuu
3a 2011 rog (u/ra).

rSYVK' i . mTomaccel [0} B n R V-mepTBble  (B+I1+V)
KE«MUpl (uTomMacc  BETOWb MOACTWUIKA -XUBbIE KOpHU (R+® )
KOPHU
Mait 100,02 32,2 80,55 49,1 55,7 112
MioHb 111,18 30,0 58,78 58,2 359 0,73
Wionb 87,11 78,3 65,5 41,67 24,05 13
ABrycr 60,83 98,5 85,25 20,3 30,6 2,6
CeHTs6pb 46,58 95,2 92,51 9,02 20,1 55
OKTA6pb 21,25 70,2 66,32 2,05 10,6 6,3
CpefiHre 3a
BereTalMoHHbIN 71,16 67,4 74,81 30,03 29,49 3,0
nepuog

MakcmManbHbIli 3anac UToOMaccbl NPUXOAUTCS Ha MIOHbL (Tabnuua 8),
OH cocTaBun 111,18 u/ra. B ceHTA6pe HaMM OTMEYEHO PE3KOE CHIDKEHME 3anaca
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3eXKHHOW Tomacchl Ha 46,58 u/ra, B CBSI3M C BbICOKOV TeMNepaTypoit Bo3gyxa o0
30 0C, Tak e K 3TOMYy BPEMEHU NoYBa UCCYLLAeTCs, MOYTU BCE 3M1aKuU HaXOANTCS
B nepuoje nokos. K aTomy BpeMeHU OTMeeyaeTcsi MakCMMasbHOe KOIUYecTBO
BETOLUM W MOACTUAKK, (rhucTorpamma 6).

JKONOrnYecKnin noKasatesb YKasblBaeT Ha YCTONUMBOCTD - afilanTaLluio aToro
pacTMTeNbHOro CO06LWEeCTBa K JaHHOMY Knumarty. [3].

Mmctorpamma 6 - AunHammka NpofyKTUBHOCTU Pa3HOTPaBHO-3/1aK0BOM
accoumaumm 3a 2012 rog (u/ra)

C pocTOM CyXOCTU pacTeT MOKa3aTeNb 3KCTPeManbHOCTU, YBeNM4YMBaeTcs
YAENbHbIA BeC KOPXI Ha LeHTLUP 3e/eHOi macchl. Vccneg)emoe pactutenbHoe
co06LLEeCTBO BeCbMa YCTOMUMBO K "61aronpuATHLIM YCM0BUAM, HakanimBaeT
60MblUYI0 YacTb (MTOMACChl Haf 3eM/ei, TeM CamMblM U COXPaHseT BbICOKMIA
NPOLYKLMOHHBIV MOTeHLMaN, NOCKO/bKY pa3BuUTas KOpLUBas cMcTeMa 06ecreunBaeT
Haf3eMHYH0 3e/eHyH0 (hToMaccy BOAOIN M NUTaTeNIbHBIMU 3/1EMEHTaMW.

PasHoTpaBHO - 3nakoBas accoumaums (Stipa capillata+ Medicago falcata)
XapaKTepm3)eTcsa yroBo - CTeMHbIM TUMOM PUTMUKKU 06pa3oBaHus NPOAYKLNN
U MepnogamMu pasBuTUSA: paHXX-BECEHHUM, BECEHXXE-TETHUM, IETHUM 1 OCEHHUM.
PUTMUKa NpoLeccoB 0TMUPaHINS 1 Pa3foXeHNs cBa3aHa C puTMOM pa3BUTUS BUAOB,
cnararoLmx accoLumaLmio v ¢ NorogHbIMM yC0BUAMMU.

AHanus Tabnuubl 9 nokasan, 4YTo Hambonbluee KOAMYECTBO NpupocTa
(hmTOMacChl MPUXOAMUTCS Ha paHLU-BECEHHMIA nepuog. [4]

Mwxpanusaumns Haa3eMHON MacCbl NMPUXOAUTCS Ha BECEHHWIA nepuog, U
Hanmbonee akTUBHO NPOXOAUT B OCEHHWIA Nepuog, OKTA6pb - 75,5 u/ra.
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Tabnuuya 9 - [AuHamMuKa NPOAYKLMOHHO-AECTPYKLMOHHOIO npouecca
pa3HOTpaBHO31aKkoBo accouymaumn 3a 2011 rog (B u/ra/rog).

MpupocTbl Maii-  WioHb-  Wionb-  ABrycT-  CeHTA6pb- CpefiHble 3a
cooTBeTCTBIOWMX  UioHb  Wionb  ABrycT CeHTabpb  OKTAGpb BereTaLWOHHbI
610KoB nepmoa

dp 11,16 17,43 17,42 0 0 9,2

Bp 0 41,5 39,7 14,25 25,33 24,15
MNp 2,2 6,72 19,75 17,55 50,3 19,3
Mp 23,97 0 0 10,3 75,5 21,95
Rp 91 0 0 0 0 1,82
Vp 0 16,53 21,37 11,28 6,97 11,2
Wp 19,8 283 14,82 21,78 16,47 20,23

Mwxpanm3aumns B NoA3eMHONM ciepe NPOXOAMT BO BeCb BereTaluvOHHbINA
nepuod, 370 CBUAETeNbCTBY O TOM, UTO B MOYBe Hambonee 6naronpuATHbIE
YC/I0BUA 415 MUXKPanu3aunm.

Mwxpanm3aumns B NoA3eMHONM cepe NPOXOAMT BO BeCb BereTalvOHHbINA
nepuog, 370 CBUAETeNbCTBY O TOM, UTO B MOYBe Hambonee 6naronpuATHbIE
YCNOBUA ANA MUHepanusaLmu, Tak Kak noysbl OPMUPYIOTCA B YCNOBUSAX
NepuoAMYecKoro U3bbITOYHOI0 YBAAXKLUHNA.

BbiBoab!.

1 PesynbTaTbl UCCXA0BaHWIA, NPOBEAEHHbIX B CTeNsAX AKMOBUHCKOR 061acTu,
MOKa3blBalOT XKPa3pblBHYH CBA3b NPOALYKUMOHHOIO M N0YBO06Pa30BaTEIbHOIO
MpOoL,ecCoB.

2. TpoAYKUMOHHO - AeCTPYKLUMOHHLIA NpoLecc nccnea)embix accoumauuii
TECHO CBA3aH C KNMMaTUYeCKUMUN U MUKPOKIUMATUYECKMMM YCTIOBUAMMU.

3. dopmMmpoBaHue naHawagTa 1 N1oLOpoAUe MOYB XPa3pbiBHO CBA3AHO C
NPOAYKTUBHOCTbLIO PaCTUTE/IbHbLIX COOOLLECTB.
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XKacayLwbl npouecc Tonbipak ecimiik 6ipArc TikTepaeH eHiMAinikneH
6eniHbeiiTiH cabaHTac, an ap6ip >KbIIMEH >KacaHfbl ecin >KaTbIp.
Tan 6yn aiiray, con MyMKIHAIK Tyrbi3gbl, He 6i3 eciMaik 3epTnLWinrpmMeH
WyrbingaHy WewTiK >XaHe XXambinreinapablH TONbIpaK ecimMAik
KaybIMAacTbIKTapAblH 6HIMAINIKTep 3epTNUWLWeH aiHanbicuaH. bisbeH
Heri3ri uaybimgacTbuila arikbiHganraH ALuTebe 06nbiCTapbl 3epTTereH
efi >KaHe 6eniH6eNTiH GanaHbic TebeTeNraH eHiMi >KaHe >KacayMibl
npoueccTepain Tonbiparsl Hapac ThipbINgb.

The soilformation process is inseparably linked with the efficiency
of the vegetative communities, and anthropogenous increases every year.
Thisfact promoted our decision to be engaged in researches o fvegetative
andsoil covers, and also studying o fvegetative associations efficiency We
had investigated the steppes o fthe Aktyubinsk area, the basic associations
are shown the indissoluble connection o fthe production and soilformation
processes.
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C. X. Mbagynnaesa, H. C. Aye3oBa, 77. A. X)XycyrnoBa

CTPYKTYPA PACTUTENBHOIO NMOKPOBA
B PAMOHAX HE®TEALOBbLIUN
MECTOPOXAOEHUNA KYMKO/JIb

B faHHOl cTaTbe NMPUBOAATCA JaHHbIE MO U3YYEHWIO COCTOSHUSA
W CTPYKTYPbl pacTUTENbHOr0 MOKPOBa B palloHax HepTefobbiun
MECT0PO>KAeHNA KyMKO/b.

PacTuTenbHOCTb NpeAcTasneHa CONsIHKOBO-Ne6ef0B0-a>KpeKoBo-
KyCcTapHWMKOBON accouyunaumein. MpueegeHa xapakTepucTuka
pannyHbiX (OMTOLEHO30B MYCThbIHHBIX TeppuTOopuWiA. laHo onpegeneHue
pacTWTenbHOCTM, KOTOpas npejcTasneHa CONAHKOBO-NebenoBo-
a>KPEKOBO-KyCTapHUKOBOIA accoupmauueit.

Ha tepputopuu Kbi3blnopguHCKoii 061acTu B pesybTaTe MPOM3BOACTBEHHON
LeAaTeNbHOCTU psja KPYMHbIX X(TeA00bIBALWNX MPesnpuUATUin HAKONUANCh
OrPOMHbIe KOMMYeCcTBa LUTe3amMasy eHHbIX FPYHTOB, CYLLEECTBEHHO 3ar PA3HAIOLLMX
OKPY>KaloLLYH NPUPOSHYIO Cpesy.

Mnowasgm 3arpaxXHHbIX 3eMefb MPOAO/MKAKT YBENNUMBATLCA B pe3y/bTare
aBapUMHbIX pPa3nnBoOB He(pTW. ITO NPUBOAUT K HEOOPATUMbIM U3MEHEHUAM
MOPJOIOrMYECKOro cocTaBa, PU3NKO-XMMUYECKUX U MUKPOOBMONOTMYECKNX
CBOICTB NOYBEHHOrO MokpoBa [1].

Lins ycnosuit mectopoxaeHns KyMKosb Hamboxe 3K0N0rmveckm 6e3spesHbIM
METO0M BOCCTaHOBLLKS CBOVCTB LU(re3arpsasLlLLbIX MoYB ABASETCS UCMONb30BaHME
pasnnMyHbIX 6UONOrMYecKnx 406aBOK M NpenapaTos, akTUBUPYIOLWMX AeATeIbHOCTb
YriBBOZOPOLOKNCAAIOLLMX MUKPOOPraH13MOB, B pe3ynbTaTe Yero Mpov3BOAUTCA
0UMCTKA X(PTe3arpAdKHHbLIX MOYB NYyTEM MUKPOOMONOrMYECKOro paspyLleHuns
COAEPXKALLMXCA B HAX YDKBOAOPOLOB WdTH [2].

B HacToflee Bpems BCE 60/bluee 3HayeHUe NpuobpeTardT MeToAbl
6ropemegmaumm WgTesarpsasHEHHbIX 3emenb. [ 6uopemeanalmm UCnonb3yoTea
pasnuuHble 6akTepuanbHble Npenapatbl, CNOCOOHbIE paspyLllaTh U NOTPebaAThL
3arpsasHeHuns. 3agadveil 6MONOrMYecKol peKynbTMBaLUN SBNSETCA He TOMbKO
BOCCTaHOB/EHME HanaHca MUKPOGHOW hnopbl C NOMOLLb0 MUKPOBMOIOrMYeCKoi
06paboTKM, HO U cO3faHMe Ha TEXHOTeHHbIX 3KOTOMax pacTUTEeNbHbIX
COOGLLECTB Pa3IMUYHOr0 Ha3HAYeHMWs, UTPatoLLMX 60MbLUYIO PO/b B 034,0POBIEHNM
oKpy>xatoLeli cpeabl [3, 4].

JKOM0rMyeckoe COCTOSHME X(PTe[00bIBAIOLLMX PErvMOHOB HAxXOAUTCA B
NPAMOIA 3aBMCUMOCTMN OT MHTEHCUBHOCTY aHTPOMNOreHHOro BO3AENCTBUSA OTpac/u,
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OKa3blBalOLWEro Ha NpupoAHYyr Cpeay Cepbe3Hoe pas3pyLUnNTENIbHOE BOSAEMCTBMG.

B 3aBMCMMOCTU OT BEIMUMHbI U MPOAOMKNTENILHOCTM BO3AENCTBUSA XapaKTep 3TuX
paspyLUeHN MOXET BbITb PasIMUHbIM, HO (haKTOpPbl, OTPULATENLHO BANSIOLLME
Ha 3KOCUCTEMbI XX(PTeA06bIBAIOLMX PETMOHOB CXOXMK [5].

Mo>XBble NCCNe[0BaHNS COCTOAHWS PaCTUTEIbHOMO NOKPOBA ObII NPOBEAEHDI
Ha TeppuUTOpUM MeCTOPOXAeHUs KyMKofb.

XapaKTepncTuKa CTPYKTYpbl pacTUTEIbHOT0 MOKPOBA OCHOBaHa Ha OMUCaHNM
1 onpejeneHuy BCTPeUaeMo T pacTeHN Ha NPO6OHbIX niowagkax 10x5 M. Takue
MAOLLAAKN ObINN 3a/10XKEHBI B Pa3/IMYHbIX MYCTbIHHbLIX (UTOLEHO3aX UCCEA)eMOi
TeppuTopum.

TaKbIpOBMAHbIE MOYBbI C HABESIHHbIM MECYaHHbIM YEX/IOM BCTpevarTCs
BO/IM3U BYTpUCTBIX FPSSKOBLIX MECKOB, B 35 KM K Or0-3anagy 0T noceska »Xocansl.
MouBbl OT/IMYAKOTCA YAYULIEHHLIMW YC/IOBUSAMU YBAAXOKHUS, YBEUUEHHOW
rycToTol pacTeHuin 1 6onee rnyboKUM 3aieraHMeM CONEBOTO FOPU30HTA.

PacTuTenbHOCTb MpeAcTaBfieHa CONSHKOBO-Ne6ef0BO-aXXPEKOBO-
KyCTapHUKoBOW accoynaymenn (ass. Lycium dasystemum-Halimodendron
halodendron - Ceratoides ewersmanniana - Atriplex tatarica- Aeluropus littoralis-
Salsola paulsenii, Salsola nitraria) (Tabnmua 1).

OfHoneTKCoNsHKoBLIE. Me30 U KCeporanouTHbIE:

O[HONETXXCONAHKOBbIE, MHOrAA C FPeOEHLLNKOM U COMSHOKOMOCHUKOM
(Climacoptera crassa, Climacoptera lanata, Petrosimonia brachiata, Petrosimonia
oppositifolia, Tamarix ramosissima, Halostachys caspica) Ha NO/MEHHbIX 1y rOBbIX
OMYCTHIHMBAIOLWMXCA CONOHYAKOBLIX U COMOHYAKOBATLIX MOYBAX U COMOHYaKax
06bIKHOBEHHbIX MO a//I0BUAbHO-AENbTOBON PaBHUX.

MopTykoBo-ogHoneTkconsHkoBble (Climacoptera crassa, Climacoptera
lanata, Petrosimonia brachiata, Petrosimonia oppositifolia, Eremopyrum triticemi)
Ha NMOMMEHHBIX /TyrOBbIX OMYCTbIHUBAKLLMXCA COOHYAKOBbIX U CONIOHYAKOBATbIX
MoyBax M COMOHYaKax 0ObIKHOBEHHbLIX MO aN/ll0BUa/IbHO-AENbTOBOM PaBHUX.
KycTapH1KOBO-04HONETLICONAHKO-Bble (Climacoptera crassa, Climacoptera).

lanata, Petrosimonia brachiata, Petrosimonia oppositifolia, Tamarix
ramosissima, Nitraria schoberi) Ha NOMEHHbIX NYroBbIX OMYCTbIHNBAKLLNXCS
CO/IOHYAKOBbLIX M COMOHYAKOBaTbIX MOYBAaX M COMOHYAKaX NPUMOPCKUX MO
aNnnoBUaIbLHO-A€eNbTOBOM paBHMK. CONAHOKON0CHUKOBO-0HONETXCO/SIHKOBbIE
(Climacoptera crassa).

Climacoptera lanata, Petrosimonia brachiata, Petrosimonia oppositifolia,
Halostachys caspica) Ha conoH4Yakax 06blKHOBEHHbIX. o/bIHHbIE (Artemisia
monogyna).

"pebeHLWMKOBO-NOMbIHHLIE (Artemisia monogyna, Tamarix ramosissima)
Ha NYroBbIX OMYCTHIHWBAIOLLMXCSA COMOHYAKOBbIX M COOHYAKOBATbIX MOYBaX.
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Tabnuua 1- Meo6oTaHMUecKas XapakKTepucTHKa yuacTka

No HassaHue pacTeHus Ob6unwve no Bbicota Konunyectso
[Opyne B CM ocobeii Ha
nnotaam 1ra

1  Jlebepa TaTapckas Sp, 7-15 2345

2 MpubpexHMLa conoH4aKoBas Sp, 2-15 2095

3 MeTpocuMoHUs cnbupckas Sp, 8-10 1466

4 Csefla 320CTpeHHas Sp, 7-15 808

5 ConsHka MaynbceHa Sp, 7-15 204

6 BonocxLu, MHOrocTebebHbIi So, 10-15 170

7 ConsaHka HaTpOHHaA So, 7-15 124

8 MonbiHb 6enoemensHas Sp, 15-30 56

9 TepeckeH IBepcMaHa Sp, 15-80 52

10  KNOMoBHMK TONCTONMCTIN Sp, 30-70 51

11 Bep6nroXbs KoNtoyka 06bIKHOBEHHASA Sp, 25-50 33

12 Mbipeii non3yuuii Sp, 30-90 32

13 BpyXXL NMCOXBOCTHbIN Sp, 30-40 22

14 apmana 06bIKHOBEHHas So, 31-45 20

15  KapenuHus kacnniickas So, 30-40 14

16  [MapHOAMCTHUK 0BbIKHOBEHHBIA So, 20-30 13

17 3nneHusa manonucras Sp, 50-70 n

18  [lepe3a BOMIOCUCTOTLIYMHKOBASA Sp, 30-75 10

19  Cakcayn 6e311CTbliA Sp, 15-80 7
20  KpecToBHWK Mano3ybuartblii So, 12 6

21 EXOBHWK 6e371CTbliA So, 15-25 3
22 ConsfiHOKOMOCHUK Kacnuiickuii Sol 90 1
23 CenutpsiHka LLlo6epa Sol 60 1

BupoBas HacblWEHHOCTb accounauuii konebnetca ot 15 go 32 BuAoB,
[LOMUHAHTaMU B KOTOPbIX MOTYT BbICTYNaTh MbIPei NOA3yYmid, MOMbIHb BbICOKas,
BoicoTa TpaBocTos 0T 40 go 100 cm v 60nee, o6LLee NPOEKTUBHOE NMOKPbLITHE - OT
80 £0100%.

B npegenax uccneg)emoii nnowagkn (10x10 M) HaMK 6bIAK BblaeNeHbl TPK
Apyca. Boicota nepsoro apyca 70 - 90 cm, BToporo - 25- 30 cM 1 TpeTbero -
5-15 cm. NcTrHHOE nokpbiTHe cocTaBuno 45%, a npoekTnBHoe - 75%.

Ha cambIX nepBbIX CTaAnAX pa3paboTku Ao6bIUM X PTN Ha MECTOPOXKAEHNN
KyMKOnb pacTUTeNbHbIA MOKPOB MPEeX/e BCEro MoABEPrcsi MexaHU4eckomy
BO34EMCTBMIO MPU CTPOUTENLCTBE Pa3/IMUYHbIX 06HEKTOB, NPU KOTOPOM OH /IM60
6b1/1 NO/IHOCTBIO YHUUTOXEH, NMMB0 0YeHb CUIBHO AerpafmpoBaH.

dopmMuMpoBaHmMe PacTUTENIbLHOTO NOKPOBa B Npejenax 6ypoBbIX NAoLWaLoK B
nepuog AanbiBiLLeid SKcnyaTaLmy 1 NPoBEAEHUS MEXaHNYECKOIN peKyNbTUBaL U
MPOM30LLIIO0 LU3ANHAKOBO. Ha BbIPOBIMLLbIX y4aCTKax NoLafok chopMmMpoBamnch



36 ISSN 1811-184X. BecTHUKIMNIy

mWGDKS FOK I N Ne T M sTHL ] eT* XK E»Ne 1) (e TB *E '#19eTi
pa3pexXeHHble TPYNMUPOBKN C WHBIM HabopOM BWOB HEXEeSW Ha Banax -
OfIHOMIETHME COMSIHBI, COPHbIE BUBbI.

AHTpOMOreHHoe BO3AeiCTBME Ha PacTUTENbHbI MOKPOB B paiioHax
X(Tego6bIumM pacTeT U3 roga B rogd. MoaToMy OAHOIN U3 aKTyarbHbIX NPo6aem
pernoHa SBASETCS NpPoBefeHNe MOHUTOPWUHIOBLIX PaBoT MO COCTOSHWIO
PaCTUTENLHOCTY Ha XX TAHBIX MECTOPOXAEHUSX.
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Makanaga Kymken MyHail KeH OpHbl aliMaeblHbIH aHblyTansaH
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Wengi aiMaKkTbiH (PUTOLEHO3ABLY, LYpPbIIbIMbIHA cMNAT Tama
6epingi. AAMCLW TbIH COpTaHabl-a>KbIpblyThi-6yTansl ecimgikTep
accounaumscbiHa aHbl Tama bepingi.
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In this article data on studying o fa state and structure o fthe vegetable cover
are provided in the areas ofoil production ofthefield Kumkol.

The vegetation is presented by solyankovo-lebedovo-azhrekovo-shrubby
association. The characteristics ofvarious phytocenosis ofdesert territories are
provided. Definition of vegetation which is presented by solyankovo-lebedovo-
azhrekovo-shrubby association is given.
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C. X. Mbagynnaesa, I'. 3. CayblTb6aeBa,
H. C. Aye3oBa, 77. A. )XycyrnoBa

POMb ®PUTOME/IMOPAHTOB B YNIYULWEHNW
CBOWNCTB HE®TE3AINPA3HEHHbLIX MOYB
MECTOPOXAOEHWNA KYMKO/Ib

O6beKT UCCNeAoBaHNs: MECTOPOXKAEHNE KyMKONb.

Lienb —npoBeeHne MOHUTOPUHTa BOCCTAHOBUTE/bHbIX MPOLECCOoB
He(pTe3arps3HeHHbIX 3KOCUCTEM MpU MPOBeAEeHUN MeponpuaTuii no
6uopemeauaLm1 1 huToMennopauum.

MeTofbl NccnefoBaHns: BXoe BbINONHEHUS HAMMYHOIO UCCeA0BaHMS
npeanonaraeTcs UCMONb30BAHME KNACCUYECKUX U COBPEMEHHbLIX
MEeTO/0B: MUKPOGMONOTrMYECKNX, Te060TaHNYECKUX, (hNOPUCTUUYECKNX,
arponecoMenMopaTUBHbIX, CTaTUCTUYECKNX.

MepcnekTUBHOCTb NPoeKTa

B xofie peanu3alum npoekTa 6yayT NoaroTOBNEHbLI PEKOMEHAALNN
M0 MOHUTOPUHTY BOCCTAHOBNEHUS He(D T e3arpsi3HeHHbIX 3KOCUCTEM MpU
NpoBeAeHUM MeponpusTvii no Gruopemeanaln 1 puTomMenmopauuu. Mocne
OKOHYaHWS MPoeKTa U 06CY>KAEHNS pe3ynbTaToB C 3KONOrMYECKUMU
CNy>K6ami MecTOopoXKaeHUA «KYMKONb» BO3MOXKHO NPOAON>KEHME
MOHUTOPUHTa Ha [A0FOBOPHbIX YCNOBUSIX.

CTeneHb paspaboTaHHOCTH NpeanaraemMoro npoekTa

Mpo6aeMa MOHUTOPUHTA 0XBAThIBAET KOMMOHEHTbI OKpY>KatolLeCi
cpefibl W >KMBbIX OpraHu3mMoB. [ns oT6opa Ka>KAoro M3 napameTpoB
CYLLECTBYIOT CBOM METOAMKM, KOTOPbIe AOCTATOYHO MOMHO OCBELLEHbI
B IMTeEpaType ¥ NpenoaatnTcs cOTPYAHUKaMN Kadeapbl CTYAeHTaM.

Hay4Has 3HauMMoCTb pe3yNbTaToB

HayuyHasi 3HAYUMMOCTb NNaHUpyeMbix paboT 3akno4yaeTcs B
paspaboTKe nacrnopTa W peKomMeHAauuii no npoBefeHNo CUCTEMHOrO
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MOHUTOPWUHIra BOCCTAaHOBUTENbHBIX NPOLECCOB HEdJTeSanFBHeHHbIX
3KOCUCTEM, KOTOpPbIE MOTYyT OblTb MCMNONb30BaHbl Ha apyrunx
HE‘CbTeraSOBbIX MECTOPO>KAEHUAX KasaxcTaHa.
KntoueBble cnoBa: Guonoruyeckoe pa3H006pa3V|e, JKonormyeckaa
06CTaHOBKa, MOHWUTOPWUHI, peaKnue Buabl N X OXpaHa.

JKONOrnYecKoe COCTOsIHME X(TeA0O6bIBalOLNX PETMOHOB HAaXOAMUTCS B
NpSAMOi1 3aBUCUMOCTW OT UHTEHCUBHOCTU aHTPOMOTeHHOr0 BO3AENCTBMSA 0Tpac/u,
0Ka3bIBalOLLEro Ha MPUPOAHYHO Cpefy Cepbe3HOe pa3pyLUNTeNbHOE BO3AeACTBIE.
B 3aBMCMMOCTU OT BEIMUMHbI U MPOAOMKNTENILHOCTM BO3AENCTBUSA XapaKTep 3TuX
paspyLUeHNi MOXET BbITb Pa3UYHbIM, HO (haKTOpbl, OTPULLATENLHO BANSIOLLME
Ha 3KOCUCTEMbI XX(Tef00bIBatOLLNX PEFMOHOB CXOXN [1].

Ons ycnoBuii mectopoxaeHnss Kymkonb Hanbonee 3KONOrMYecku
6e3BpeAHbIM METOLOM BOCCTaHOB/MIEHMSI CBOWCTB HehTe3arpsisHeHHbIX MOYB
SBNSETCS MCMOMb30BaHNE Pa3IMYHbIX BMONOTMYeCKMX A06ABOK M Mpenaparos,
aKTUBMPYIOLWUX AEATENbHOCTb YIIEBOAOPOLOKUCASOLINX MUKPOOPraHn3MoB,
B pe3y/bTaTe Yero Npou3BOAUTCA OYMCTKA HedTe3arpsiaHHbIX MOYB NyTem
MUKPOOMONOrMYECKOT0 paspyLUeHUs cofepXalimxcs B HUX YrneBo4opoAoB
xopTn [2].

MoCKONbKY NONYNSLMAM Y 3KOCUCTEMbI CTIOXKEHbI MHOXECTBOM OpraH1M3moB,
MOCKO/IbKY Ha KaX[blii OpraHn3M M Ha MX COBOKYMHOCTW, GyfAb TO OTAEe/bHas
rpynnupoBKa, NONynsLus WK LEHO3, AeACTBYIOT X OfVH, a Cpasy XXCKO/bKO
3K0/0rMYecknx akTopoB M K TOMY Ha NMPOTSHKEHNM Pa3HbIX O0TPE3KOB BPEMEHMU,
NOCTO/IbKY U CBA3U, U CBOWCTBA MEPEYUC/IEHHbIX 0O6BLEKTOB OKa3biBAKTCSH
MHOFQUYUCNIEHHBIMW W pa3HO06pa3HbIMU. M03TOMY MeTOAO0N0rnel, rnaBHbIM
NPUHLMMOM BCEX 3KOOTMYECKMUX NCCNEA0BaHWIA IBASETCA CUCTEMHbIA MOAXOA,
YUNTbIBAOLL M KAK 0COBEHHOCTM CaMMX 06BbEKTOB MCCXKAO0BaHUIA, Tak 1 (haKTOpPOB
3TN 0COBEHHOCTU ONpefenstoLue.

B HacTosilee BpeMs BCE 6O/blUee 3HaYeHWE MPUOGPeTardT METOAbl
6ropemeamalum W Te3arpsasHEHHbLIX 3eMenb. [115 6rnopeMeauaLMm UCNosb3yTCs
pasnnyHble 6aKkTepuanbHble NpenapaTbl, CNOCO6GHbIE paspyLlaTh U NOTPebAsATh
3arpsi3HeHus. 3afaveil 6UONOrMUYECKON pPeKynbTUBALMMW ABMSETCS He TOMbKO
BOCCTaHOB/EHME HanaHca MUKPOGHOW (hnopbl C NOMOLLbO MUKPOBMOIOrMYECKOi
06paboTKM, HO U CO3J4aHME Ha TEXHOTEHHbIX 3KOTOMaX PacTUTENbHbIX
CO06LLECTB Pa3NNYHOI0 Ha3HauYeHMs, UTPaKOLLMX BOMbLLYHO PO/b B 0340POBNAEHNM
oKpy>xatoweri cpegbl [3, 4].

MecTopoxaeHne KymMKonb HaXOANTCS B LLECTON 30X - 30X NYCTbIHb. [pu
onpefieNieHUN CPOKOB BOCCTAHOB/IEHWUS PaCTUTE/IbHOCTU MMEETCA B BUAY, UTO
X Tb NONHOCTLIO YAaNIeHa C TEXHOTEHHOM N0LLaAKN MEXaHUYECKMM MyTeM, 60
COMOKEHa, UTO MCK/OYAET ee NocneaytoLLee NpsiMoe BO3AeiCTBME.
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CoobLecTBa NOAYNYCTbiHb U MYCTbIHb, BK/OYEHHbIE B LUECTYH 30HY,
XapaKTepu3yTca rocnofCcTBOM KCepouTOB, OAHAKO B 60nee BaXHOE BPeMSs
Ha TeppuTOpUN MeCcTopoXAeHUs KymKo/b LIMPOKO MpeAcTaB/eHbl 3(hemMepsl,
MMetoLLMe 0YeHb KOPOTKUIA Nepuop Beretauun. B To e BpeMs SKCTpeMabHbIe
YCNOBUS CPeAbl 06MTaHWS BPSA /M CMOCOGCTBYHOT O4eHb ObICTPOMY POPMUPOBAHUID
pacTUTENIbHOrO MOKPOBa MECTOPOXAEHMS, YMEHbLLUEHNE BOSMOXHOCTM MPSMOro
nonagaHus >XMTKU Ha PacTeHWsi, YTO CMOCOOCTB)ET COXPALLHMIO CMOXUBLUNXCS
(hMTOLLEHO30B, a TaKXKe Ten/blil Knnmar [5].

Bblna npoBefeHa cTaTUCTUYECKas 06paboTKa pe3y/ibTaToB (PUTOMENUopaLum
Ha 3KCMEPUMEHTa/bHbIX yyacTKax Mo BapuMaHTaMm OMbiTa C MOYBEHHLIMU
MenMopaHTaMu: X Te3arpsakHHaa noysa, noysa 6e3 3arpa3KHUA (KOHTPOSb),
BLUCEHWE yA06peHNi NP, c 6EHTOHUTOBON INHOM, C PUCOBOIA LLETYXOM, CO CMECHIO
BCEX ME/IMOPaHTOB 1 C 6royraeM. B kavecTBe (DMTOMENIMOPAHTOB ObINN: M3eHb,
KelpAaTc, YOroH, TepeckeH. BCX040B Ha ONbITHOM Y4YacTKe 6bl10 XXMHOL, HO MO
HUM MOXHO ObIN0 CYAUTb O CTENEHW NPUFOLHOCTYU TOFO U/IM MHOTO MOYBEHHOIO
MenopaHTa 1 MToMeNnopaHTa Ans Lexii putomenvopauum. Ha KOHTPObHOM
yuacTke (Tabnuua 1) onpegeneHa TOYHOCTb OMbITOB A5 HAYUHbIX Lieneid: ans
BCEX PaCTEHWI OHa B OCHOBHOM MeHbLLE 5, UTO MeHbLLe AONYCTUMOrO 3Ha4YeHns
[15 MPOU3BOACTBEHHBIX Lieneit (10), HO MOKa3blBaeT, YTO OMbIT BbIMOMKH Ha
MpYemMIeMOM CTaTUCTUYECKN AOCTOBEPHOM YPOBLL.

Tabnumua 1- KonnyectBo BCX040B (DMTOMENIMOPAHTOB Ha KOHTPO/IbHOM Y4acTKe
(wTyk Hal M2

Bug pacteHus CTaTUCTUYECKME NOKa3aTenu
CpegHee CpepiHee KoadhpuuymeHt To4YHOCTb
apumeTnyecKoe KBagpaTuyeckoe Bapmauuu, onbITa,
1 OLINGKa cpeaHero, OTK/OHEHNe, Cv P
McpxT o]
U3eHb 68+1,41 2 2.94 2.08
Kelpeyk 24+0,94 1.63 6.8 3.93
TepeckeH 40,5+2,47 35 8.64 6.11
4oroH 16,67+0,54 0.94 5.66 3.27

cakcayn 53,86+2,29 6.06 11.25 4.25
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=WGDKS FOK I AN ] M :TIW [1)eT* XK E»Ne 1) (e TB*E '#19eTi
Ha pucyHke 1 npeAcTaBfieHO KONWYECTBO BCXOAOB PacTeHWit-

(hUTOMENINOPAHTOB.

M n3eHb
0 kelipeyk
O TepeckeH
[J YyoroH
m cakcayn

PucyHok 1- marpamma Ko/im4ecTsa BCX040B (DMTOMENNOPATOB Ha
KOHTPOJIbHOM Yy4acTKe

Bonblue BCero BCXOAO0B Ha X(Te3arpa3LWHHOW MOYBe BX 3aBUCUMOCTM OT
MOYBEHHBIX MEIMOPAHTOB COXPaHMNOCh Y M3eHs (84 WT.) n TepeckeHa (36 wrT.),
MeHbLLE - Y YoroHa (28 wWT.) ny Keip~ka (1 wT.). Hanbonbliee KONNYECTBO
BCXO/0B 0Ka3a/oCb Ha yyacTke ¢ 61oyrieM - 56 WT. 1 Ha 6EHTOHWTOBOW FANX -
25 Wwr., Ha yaobpeHun NP - 16 WwT., Ha pUCOBOIA LLeNyXe - eANHNYHO (4 WT.), Ha
CMeCK BCeX MOYBEHHbIX MENIMOPaHTOB - BCXOA0B LU 6bl0.

Nyywnm GpuTOoMENnopaHTOM 0Kasancs M3eHb Ha GMOyrne - KOAMYeCcTBO
COXpPaHMBLUMXCA BCXOA0B - 60% (0T KOHTPO/1S1), YOrOH Ha 61oyre 1 6EHTOHUTOBOW
rvX - no 54%, 4oroH Ha ygobpernn NP - no 30%, XXMHOTO HMXe pe3ynbTaThbl
y TepecKeHa Ha yfobpeHun NP, 6eTOHMTOBOI FAMX W GMOYrIe N M3eHb Ha
OEHTOHUTOBOW FNMNX, KEMP”K Ha PUCOBOIA LLENYXe, COBCEM Maso BCXOAO0B Y M3EHS
(2,94) n TepeckeHa (2,47) Ha pUCOBOIA LLENTYXE.

HeraTuBHOe BO3feCTBUE X TAHOW MPOMbILLIEHHOCTU HA OKPYXXatoLLyHo
cpefly OrpoOMHO N0 MacLiTaby 1 pa3Hoo6pasHO No paspyLUmMTe/bHBIM (haKTopam.
[ns ycTounBoro pa3suTusa 06LLECTBA M YeNOBEYECTBA B LE/IOM, LU3BX0AUMO
YCTPaHWUTb HaLLICeHHBI YPOH OKpYXatoLLeld cpefe, 1 LU JONYCKaTb UX B Oy ayLleM.
YnpaBneHvne B3aMMOAENCTBMEM O6LLECTBA M NPUPOAbI Ha OCHOBE MO3HAHHbIX
3aKOHOMEpPHOCTe 3Toro npouecca No3BonseT U3bexarb OTPULATENbHbIX
TEXHOTEHHbIX M3MEXHWIA NPUPOAHON cpedbl. PelleHne Npobnembl 3arpa3axHUs
X TbIO NOYBEHHbIX PECYPCOB U UX PEKY/IbTUBALMM XXBO3MOXHO 6e3 XeCTKoro
3aKOHOJaTeNbCTBA U Haf30pa Co CTOPOHbI roCyAapcTBa.
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Makanaga MyHaiiMeH nacTaHraH TOonbipaH LacmeTTepiH KannbiHa
KenTipyfe (ouTOoMenmopaHTTap peni KkapacThipbiirad. Kymken ke
OpHbIHAArbl (hMTOMeNMopaHT TapAblH naigananyaars CTaTUCTNKANbIK
Tangay >XyMmbiCTapbl >XYprisinred. Tonbipcly MeMopaHT TapbiHbIH
GipHelle Hyckaynapbl LongaHradn: NP TbIHaiNWbIWTapbIHbIK eHaipyi,
OEHTOHUT YHTarbl, Kypill Kaybl3bl, 6apablk MeNMOpaHTTap >KaHe
6rokemip yocnacbl. COHbIMEH HATap eciMAiK-pUTOoMenMopaHT TapablH
TUIMAI Typrepi aHblKTanraH.
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Data on studying the role o fphytoameliorants arepivvided in this article
atrestoration ofproperties o fthe petropollutedsoils. Statistical processingof
results ofphytomelioration on experimental sites o fafield Kumkol by experi-
ence options with soil ameliorants is carried out: the petropolluted soil, the
soil without pollution (control), application ofNP fertilizers, with bentonite
clay, with a rice peel, with mix ofall ameliorants and with biocoal. The most
effective species o fplants phytoameliorants are defined.

Keywords: biological diversity, ecological situation, monitoring, rare
species and their protection.

YK 576.32/36 (045)
KusaH B. C., Capbacos 4. 4.*, bepcumbaeB P. L.

POJIb MTOR B MMMNOPTE PUBOCOMA/bHBIX
BEJ/IKOB

Ona pokasaTenscrtsa poam mTOR B npouecce umnopTa
pnbocomanbHbIX 6e/1KOB BAAPO KNeTKY ObIN0 NPOBEAEHO PAL 3KCNEPUMEHT OB
nokasblBalLWmx BANAHNE MHIM6MTOPOB MTOR KWHA3bl Ha UMMNOPT
pn6ocoManbHbix 6enKoB. Bbiny NOATEHbl MHUM GENKOB MyTaHTHbIe
no cainTam hochopunmposaHus. M3yuyeHo 6enkoBoe B3anMOAENCTBMUE
mTOR ¢ rnaBHbIM TpaHCNoOpTHbIM 6enkom Importin fil n akTrBaTOpPOM
pu6ocomanbHoro umnopTa RanBP2 nyTem calT-HanpasNeHHOro
MyTareHe3a. lokasaH MexaHW3Mm perynauum pubocoManbHbiX 6enKos
nyTem ochopunuposaHns mTOR KnHasol 6enka RanBP2.

mTOR (mammalian target of rapamycin) fBNSeTCA MULUEHbIO MOJEKY/ bl
Ha3bIBAEMOI panammLMHOM, MaKpO/ng KOTOPOro MpoAyLupyeTcs GakTepusaMu
poga Streptomyces Hygroscopicus 1 BrepBble Nony4us1 NpucTaibHOe BHUMaHWe
13-3a €ro LWMPOKMX aHTUNPONM(epPaTNBHLIX CBOMCTB. CepuH/TPEOHNH KUHAa3a
mTOR npuBnekna MHOro BHUMaHWA B KauyeCTBe OCHOBHOrO perynaropa
Hambonee ¢yHAaMeHTa/IbHbIX BUOM0rMYEeCKUX MPOLECCOB, TaKUX KakK pocT u
nponugepaums Knetok, anonto3. [JaHHas K1MHa3a paboTaeT B [BYX pa3/IMUHbIX
MYNbTMOENTKOBBIX KOMM/ieKcax HasbiBaeMbix mTORCI. cogepxawnii mTOR.
Raptor, mLST8 n mTORCI Bkntovatowuii mTOR. Rictor. Sinl n mLST8. AHanu3
BCE KNIETKM ABNAETCA LEHHbIM 1 He3aMEHMbIM MOAXOAOM /19 XapaKTepUCTUKM
OCHOBHOW KNETOYHOI (DYHKLMW NpoTenHa. TeM He MeHee, floKanu3aums 6enka B
KOHKPETHOM BHYTPUKIETOYHOM MPOCTPAHCTBE, a TakXKe aHan3 CyOKIeTOHHOro
nepepacrnpeaeneHns KypcupyoLmx 6eK0B MOXET 3HAUUTESIbHO YYYLLIWTb Halle
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MOHVMaHWe WU3BECTHbIX (DYHKLUMIA M yKa3aTb Ha HOBble CUTHa/IbHbIE MPOLECCHI.
B cOOTBETCTBMM CO CBOEN paHHei onpeaeneHHOR ponun B KOHTPO/E TpaHCAALmMK,
mTOR nepBOHa4yanbHO paccMaTpuBanCa Kak LuMTonnasMatMyeckas KuHasa,
paboTatoLas B 3HAOMeM6paHHO 06nacTu umTto3ona [1.2]. MNepBble coobweHus
0 MTOR cy6KneTo4YHOM pacnpefesieHUn BbISBUAN SAEPHYI0 N0KaM3aunio
MTOR, HO He CMOIMM MPOAEMOHCTPUMPOBATL (PYHKLMOHANBHYH 3HAYUMOCTb.
B T0 Bpem#sA Kak paHee 6bln0 nokasaHo, 4To MTOR KOCBEHHO BOBJ/IEYEH B
perynaumio TpaHCKpUNUUW, KOHTPOMMPYS TPaHCMOPT U3 LUUTONAa3Mbl B A4p0
TPAHCKPUMNLMOHHbIX (PaKTOPOB, HeAaBHWE WCCNef0BaHUS MoKasanu npsmMoe
B3aumogelictene mTOR ¢ npomoyTepamu pa3/iMyHbIX FeHOB, 06ecnevnBatoLLnx
(hYHKLMOHaNbHYO 3HAYMMOCTb fAepHOoI nokanusauum mTOR [3 - 5].

MaTepuanbl 1 MeETOAUKA McCnefoBaHUA. TpaHCHEKLMIO KNETOYHOW NMHUN
293T npoBognnu Ha 6 cM YallKax B KonmyecTse 2X 105Ha 1 M nuTaTensHOW cpeapl
nyTeM KyNnbTUBMPOBaHUA B TeueHue 24 yaco. KonmuecTso TpaHCHOpMMPOBaHHOM
[OHK coctaBnsno 0,5-1,0 mr Ha 1 yawwky. MNpu obpasoBaHun Komnnekcos AHK n
nunoekTammnHa-2000 mMcnonb3oBanm cooTHoweHne 1:3. KneTku Bbipawjusanu
B TeuyeHue 24-48 vacos npu 37°C n 5% copgepxxaHunem CO02 ISnekTpogopes
MPOBOAUAN B IPaveHTHOM NonmakpuiammnaHom rene no metogy J. Laemmli el al.
[ns pasgeneHns 06pasL,oB Hamy UCMO0/b30Ba/IMCL KOMMEPUECKUE FPafueHTHbIE ren
4-12% (dpupma «BioRad», CLLA). MepeHoc 6en1KoB 13 371eKrpotopesHoLL rens Ha
HUTPOLLENNI0NI03HYI0 MeMbpaHy ocyuecTensam no H. Towbin el al. MposiBneHne
n3y4yaeMblx 6e/IKOB Ha MeMBpaHe NPOBOAWAN C UCMO/b30BAHWNEM CMELMHUYECKNX
aHTuTen (dupma «Santa Cruz». CLUA). [4ns nu3npoBaHUs KNeToK UCMonb3oBan
6yep, coctoswmin n3 10 MM Tpuc-HCI, pH7.5,2.5 MM MgCI2 1.5 MM KC1,0.5%
TputoHX-100,0,2 MLICl, 0.5% feokcmxonata Hatpust (C2H, N a04). Vicnonb3yemble
HyKneoTugHble nocnegosatensHocTn AHK B3saThle n3 GenBank (http://www. nchi.
nim.nih.sov). CcMHTe3 KOTOPbIX NPOBOAUN C UCMO/Ib30BAHNEM KOMMaHUK «Sigma.
CLLA. O6paboTKy faHHbIX NPOBOAM/IN C UCMO/Mb30BaHWEM MporpamMMbl «Serial
Cloner». MyTupoBaHvie NMpPoBOAMAN METOAOM CaliT-HanpaBNeHHOro MyTareHesa
C MCNo/Mb30BaHMEM KomMmepyeckux HabopoB Quik Change Il XL Site-Directed
Mutagenesis Kit («Agilent Technologies», CLLIA).

Pe3ynbTaTbl UCCNefo0BaHWin. Ha nepBom aTane Hamu npoBogunack paboTta no
N3yyeHnto 6eKOBOr0 B3aMMOAENCTBMS peKOMBUHAaHTHbLIX opM mTOR v Importin
p i. TpaHCdeKuuno KNeToK MNPOBOAUAN C UCMOJIb30BAHWMEM PEKOMOWHAHTHbIX
6e/1KOB, Y KOTOPbIX MUMENINCb CNeLnpruIecKmne MeTKK1, NO3BOSISAIOLLME N30IMPOBATb
KOMM/eKCbl ¢ gaHHbIMM 6enkamu: myc-mTOR.flag-Importinpi wflag-Raptor. benok

flag-Raptor ncnonb3oBanu B Ka4eCTBe NONOXMTENbHONO KOHTPOSSA, TaK Kak aToT
6enok Bxoaut B coctaB mTORCI 1 no3sonseT MeTo40M MMMYHOMNPeLUnUTaLmum
n301MpoBaTb M3ydaemblii 6enok mMTOR. Peakuutio MMMyHonpeuunuTayuu
NpoBOAMAN C UCMONb30BaHMEM crieyuduueckux aHtutenflag (pmpma «Santa
Cruz». CLUA). Mony4yeHHble faHHble NpeACTaB/eHbl Ha pUCyHke 1
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PucyHok 1 - Pe3ynbTaTbl MMMYHOGMOTUHIA B3aMMOAEACTBUSA
peKOoMOMHAHTHbLIX opm 6enkos Importin pi 1 mTOR: 1 - myc-mTOR+ flag-
Raptor, 2 - myc-mTOR +flag-Importin pi, 3 —flag-Impoiiin fil, 4 —lag-Raptor

M3 pucyHka 1BugHo, 4to 6enok mTOR B3aumogelicTBy ¢ 6enkom Raptor,
KOoTOpbIiA BX0AuT B cocTaB mMTORCI 1 ABNsieTCA KOHCEPBATUBHLIM KOMMOXHTOM
[LaHHoro Komnnekca. Kpome 3Tol BMAHA YeTKas CBA3b PEKOMOUHAHTHbLIX (OpM
mTOR u Importin pi, 4TO FOBOPUT XX TOMbKO 06 MX 6/M3KOM B3aMMOLENCTBUN,
HO 1 0 BO3MOXXHOM y4acTvu mTOR B A1epHOM MMMOPTE BELLECTB.

K oCcHOBHbIM 6efikam, y4yacTBYHWOLWWM B MUMNOPTe pUbGOCOManbHbIX
6e/1IKOB B SiAPO KNeTKW, oTHocuTcs Importin pi. Tak Kak Hamu yCTaHOB/EHa
CBSI3b AaHHOro 6enka ¢ mTOR, To B ganbiBiilieM 6blna NpoBeAeHa paboTa no
n3yyeHuto BAMSHUA MTOR Ha fiAepHbIi UMNOPT pubocoManbHbIX 6enkoB. Ans
3TOro 6b1M UCNOMb30BaHbI YCN0BUS, BAMSIOLWMe Ha paboTy mTOR Komnnekca:
aMUHOKMCIOTHOE rofiofaHune, nHrnéutopbl PP242, Torin, Rapamycin n LY. B
3KCMEPMMEHTE MCMONb30BaNach KnetouHas nmHus MDA-MB-435. Bo3peiicTeue
MHIMO6UTOPOB M aMUHOKMCNOTHOIO roN04aHuNs NPOBOAUAN B TedeHVe 1yaca nepes
HayasoM NN3NPOBaHNA KNeTOK. AHann3y noABepranmcb pubocomasbHble 6enku

RPL5 n RPL26 (pucyHoK 2).
hHoeh

PucyHok 2 - PesynbTaTbl MCNONb30BaHUS MHTMO6MTOPOB MTOR
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[aHHble npefCcTaB/ieHHble HA PUCYHKE 2 NOKa3blBatOT, YTO UCMO/b30BaHME
NHrM6uTopos tNTOR BANSET Ha UMNOPT PUBOCOMaANbHBLIX BGEIKOB, NPU KOTOPbIX
OTCYTCTB)eT CBfA3bIBaHWe Importin pi ¢ pubocomanbHbiMK Genkamu RPL5 un
RPL26. Vcnonb3oBaHue cTaHAAPTHbIX YCN0BUIA 6€3 MCMO0b30BaHUA MHTMBUTOPOB
MOKa3blBaeT 3HaUYNTeNbHYIO CBA3b 3TUX OE/KOB.

[MonyyeHHble HamMK f[aHHble MOKa3biBalOT BAUSAHME KUHa3bl tNTOR Ha
npouecc MMnopTa pubocoMasbHbIX GEMIKOB, HO MeXaHU3M [aHHOro AelicTBus
OCTaeTCA X BbIACUHHbLIM. [anbIBillLne HalWW UcCnefoBaHNUs ObIAN HanpasieHbl
Ha yCTaHOB/IEHMe NPAMON CBA3M KMHa3bl tnTOR ¢ OCHOBHbIMUW 6enkamu ALepHOro
TpaHcnopTa - 6enkom mMmnopTepom Importin pi 1 perynaTtopom f4epHOro
nmnopta RanBP2. [nd 3aToro Hamu npoBefAeHbl paboTbl MO MYTUPOBaHUIO
OCHOBHbIX CainToB (hoCchOpUINPOBaHNA BbllAaca3aHHbIX 6e/KoB.

[na npoeegeHns mytaumm OHK, kogvpytouwleli 6enok Importin pi, 6biim
BblbpaHbl 6 OCHOBHbIX cainToB: S108, S468, S617, S633, S853, T855. Mocne
nposefeHuns MLP, nonyyeHHble NPOAYKTbl MyTupoBaHHoW AHK (pucyHok 3)
TpaHC(hOpMUPOBaNN B KOMMNETEHTHbIE KneTkn E. coll wramma XL-10 Gold n
HapabaTblBanu npenapaTnuBHoe konmyectso AHK.

d I-Mecit:,

Hoio i

LUnIF,
5%*33,
W 4s,
5Tist

PucyHok 3 - PesynbTaThl MLP myTuposaHHoi AHK: 1,8 - mapkep,
2 - myTaHT S108, 3 - myTaHT S468, 4 - MyTaHT S617+S618, 5- MyTaHT
S633+S634, 6 - myTaHT S853+T855,1 - myTaHT T855.

Mocne Hapa6boTkn OHK npoBOAWNM ee CEKBEHMPOBaHWE W AanblBALLINIA
aHanus Ans AoKasaTeNbCTBA HaAU4Yua MyTauum B nony4veHHbix AHK npogykrax
(pucyHok 4).
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PrcyHok 4 - MyTupoBaHHble caiiTbl AHK

Ha pucyHke 4 npefcraBreHbl faHHble N0 06paboTKe ¥ COMOCTaBEHUIO
cekBeHvpoBaHHoN AHK ¢ opuruHansHoi MatpuuHoin AHK, KoampytoLei 6enok
importin pi, 40Ka3blBalOLLME HANNYME TOYEUHBIX MYTALMIA B U3yYaeMblX caiiTax
tocopunmposanma. JHK ¢ nonyyeHHbIMM MyTauusMy MCNONb30BaNU LA
TPaHC PeKLMN KXTOYHO IMHK KNeToK MDA-MB-435 1 n3yyeHns B3aMMOAEeNCcTBMA
[aHHoro 6enka ¢ KnHasoin mTOR, pUCYHOK 5.
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PucyHok 5 - PesynbTaTbl 6e1KOBOro B3ammogeiicTeus Importin pi ¢
KnHa3o/i mMTOR 1 OCHOBHBIMMW perynsaTopaMy prbocoManbHOro TpaHenopTa

[aHHble pucyHKa 5 MoOKasbiBalOT, YUTO Hanuume MyTauuii B caiTax
thochopunupoBaHus y 6enka Importin pi He BAMSKOT Ha YPOBEHb 6€MKOBOro
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B3aMMO[ENCTBIUA C KMHa3C mTOR. 3ro roBopmT 0 TOM, YTO laHHas KMHa3a Hanpsmyo
w B3aVMOAENCTB)eT ¢ 6enkom Importinpi nie hochopnamnp)eT ero OCHOBHbIE CaliTbI.
Kpome 3Toro nosyyeHHble MyTaumy LW BAKUSIOT U Ha 6eKOBOE B3anMOfeNCTBMe C
OCHOBHbIMY perynstopamu pnbocomanbHOro TpaHenopta RanBP2 n RanGAPI, uto
roBOPMT 0 BaXXHOCTY 6enka Importin pi B JaHHOM npoLiecce.

CaiiT-HanpaBneHHbIn myTareHes AHK, koaupytoweli 6enok RanBP2,
NpoBOAMAN MO TpeM caiitam: S1160, T1112 n S1160+T1112. MNpeaBapUTENLHO
CEeKBEHMPOBaHHY0 IHK ¢ HanuMumem rexxTmyecknx MyTaLmii MCnonb3oBanm ans
TpaHCc heKLMM KKTOYHOR NHUK MDA-MB-435 1 13yyanu 6eNKoBoe B3aUMOAENCTBME
mexgy 6enkamu Importin pi n RanBP2 meTogom nmmMyHonpeyunutayum.
Pe3ynbTaThbl JaHHOW peakun NpeAcTaBNeHbl Ha PUCYHKe 6.
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PrcyHok 6 - Pe3ynbTaThl 6e/IKOBOTO B3aMMOAENCTBUS
Importinpi n RanBP2

PaccmaTpuBas nofiyyeHHble pe3ynbTaTbl MOXHO CKa3aTb, YTO CaiTbl
thocthopunupoBaHma 6enka RanBP2 ABnatoTca Hanbonee BaXHbIMU Mpwu
paccMOTpeHMM npouecca TpaHcrnopTa pMbocoMaibHbIX 6eNKoB B A4P0 KNETKW.
Mpu MyTaLmmn AaHHbIX CaATOB, XX MPOUCXOANUT B3aUMOAENCTBUA AaHHOr0 6eka
C OCHOBHbIM TPaHCNOPTHbLIM 6e/IKoM Importin pi, KOTOPbIV 0TBeYaeT 3a 40CTaBKy
prnbocomManbHbIX 6eIKOB B A4P0 KNETKM.

Takum 06pa3om, NOAyYeHHble HaMK pe3yfibTaTbl MO3BOAAOT cAenatb
BbIBOJ, 4YTO KMHa3a mMTOR "~nocpefCTBEHHO Y4acTB)eT B perynaumm umnopra
prnbocoMaibHbIX 6e/IKOB B AP0 KNETKM U faHHbIA MeXaHW3M MPOUCXOAUT 3a cHeT
thocthopunmpoBaHus KMHa3oi mMTOR OCHOBHOMO perynstopa pubocoManbHOro
nmnopta RanBP2.
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KneTka agpocbiHaa pubocomabl auybl3gapably TacManjaHybiHia
mTOR-AbIH peniH aHblkTay ywiH mTOR KuHasza MHrMOMTopnapbiHbIH
pubocomfbl akybl3fapablH TacMangaHyblHa TUri3eTiH 8CeprpiH kepce TeTiH
GipHeLle Ta>KupuMbenrp >kKyprisingi. ®ochopnaHy caiTTapbl 60MbIHLLA
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MyTaHT Tbl aKybl3AapMHusinapbl anbiHasl. CaiT-6arbiTTanraH MTK/reHes
apkpbinbl MTOR-abIH Importin fil TpaHCNOPTThl akybi3bIMeH >K3He RanBP2
pubocomansl TacMangay ak TBaTOPbIMEH 83apa acepi 3epTTeniHai. mTOR
KuHa3a apKblibl RanBP2 akybi3biHbIH (hocopaaHy »Ko/bIMeH pubocoMangbl
alybI3ablH peT Teny MexaHU3Mi KOpCeTinreH.

For theproofofthe role o fmTOR in the import o fribosomal proteins
in the nucleus ofthe cell there was carried out a series of experiments
showing the effect of mTOR kinase inhibitors on the import ofribosomal
proteins. Were obtainedprotein mutant lines by the phosphorylation sites.
Was studied mTOR protein interaction with the main transport protein
Importin pi and activator of ribosomal import RanBP2 by site-directed
mutagenesis. Was shown the mechanism o fribosomal proteins regulation
by mTOR kinase phosphorylation o fthe protein RanBP2.

YAK 615.454:615.014.2:615.322:582.736

A. H. Kyamoea*, 3. b. Cakunosa*,
A. b. Wyknpbekosa**, M. T. AnbunmbaeBa*

PA3SPABOTKA COCTABA U TEXHO/MOT M
MAFKOW NEKAPCTBEHHOW ®OPMbl
HA OCHOBE 3KCTPAKTA CONOAKUN

B cTaTbe NnpecTasneHbl pesyibTaTbl UCCNeA0BaHMIA N0 pa3paboTkKe
cocTasa ¥ TEXHONOrMN Kpema C IKCTPaKTOM KOPHA conogku. OnpeseneH
paunoHanbHblii COCTaB W ONTUMaNnbHaa TexHonoruyeckas cxema
nonyyeHus kpema. OueHKa napameTpOB KauyecTBa (hapmaLeBTU4ecKoin
pa3paboTKW nokasana CoOTBeTCTBMe TpeboBaHWUAM crneuudukalmum
npofykTa ulrocyaapcTBeHHOW dapmakonen Pecny6ankn KasaxcTaH.

BeeneHune

rnumppusmnHoBasa kucnota (3-0-(2’-0-P-B-rntokypoHonupaHosunn)-P-B-
rOKYypoHoNupaHo3ng 3p-rugpokcu-11-okco- 12-eH-18P-H, 20p-omaH-30-0Bas
kucnota (FK)) acekTBHA NpK NeYeHUN WMHKDEKLMIA, BbI3BAaHHOW BUMPYCOM
NpOCTOro repreca, ONOsACLIBAOLLErO NNLLAS, Bbl3bIBAEMOro BUPYCOM Bapuuenna
3ocTep (B cocTaBe KOMOUHMPOBAHHOM Tepanum), NanuaIOMOBUPYCHOW H(EKLMN,
BbI3bIBAEMOW pas3MYHbIMKU TUMamu (B TOM YUC/le OHKOTEHHbIMMW) BUpyca
nanuanoMbl YenoBeka, Npu NpoUNakTUKe peuuanBOB reprnecBMpyCcHON
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MHpekunn [1, 2]. Kpome TOro, raMumMppu3nHOBas KUCNOTa OKasbiBaeT
NpoOTMBOBOCNANUTENIbHOE, UMMYHOMOAYUPYIOLLLEE, NPOTUBOONYXO/EBOE,
NPOTUBOSI3BEHHOE, aHTUa/IePrMYeckoe, aHTUOKCUAAHTHOe, FrenaTtonpoTEKTOPHOE
pencteus [3, 4, 5].

MapKeTUHIOBOE MCC/Ie0BaHNE Ka3axCTaHCKOro hapMaLeBTUYeCKOro pblHKa
NPOTUBOrepneTUYECKNX LepPMaTON0rMYeCKMX NIeKapCTBEHHbIX CPEACTB, Nokasano™
4yTO [Ba npenaparta 3nureH-nabuans U SMUreH-MHTUM UMeKOT B CBOEM COCTaBe
B Ka4ecTBe aKTMBHOIO NEKAPCTBEHHOIO BELLECTBA MMLUPPU3NHOBYIO KUCNOTY B
BWAE aMMOHWEBO conn [6].

CTpaternyeckum Hanpas/eHrem focyaapcTBEHHOM NoAnTMKM B Kasaxcraw
ABNSIETCA NNAHOMEPHOE CHUDKEHME 3aBMCMMOCTM 34paBOOXPaLUHMA pecnybanku
OT MMMOPTA /IeKapCTBEHHbIX MpenapaToB nyTem 60siee NOAHOINO UCMO/b30BaHUSA
CO6CTBEHHbIX MPOU3BOACTBEHHbLIX MOLLHOCTEN, CbIPpbEBbLIX PECYpPCOB, Hay4HO-
TEXHUYECKOro MoTeHLMana cTpaHsl [7].

YHUKabHbIM MPUPOSHBIM UCTOYHUKOM FIMLUPPU3VHOBOBOW KUCOThI U
ee NpPoM3BOAHBIX ABNSETCA KOPEHb COMNOAKM, 3amnacbl KOTOporo B Pecny6nuke
KasaxcTtaH goctaToyHbl (80.3 TOHH Ha nsowaan 38 ThiC. ra) 4na co3gaHus
6a3bl NepepaboTKM M MX NPOM3BOACTBA [8]. DKCTPAKT CyXOi KOPHS COMOAKM
0TeYeCTBEHHOr0 MPOM3BOACTBA CTaHAAPTM3MPOBaH, cogepxaHue MK x Mexe
8% B COOTBETCTBMU C TPebOBaHMAMM CrieLuduKaLmMm KayecTsa npogykTa n E®.

Llenb nccnegosaHus

Llenbio HacTosAWwero uccnefoBaHua asnseTca paspaboTka coctaBa U
TEXHONOTMWN MATKOW NeKapCTBEHHOW (hOPMbl C 3KCTPAKTOM KOPHSA CONMOAKM,
obecneynBatoLLein cTabubHOCTL U BMOIOTMYECKYH AOCTYMHOCTb.

Ha 6a3e nabopaTtopuu «LieHTpa NpaKkTMYeCKMX HaBbIKOB», MOAYNs «PapMaLeBT
- TexHonor» Kasaxckoro HaumoHabHOro MeguLuHCKOro yHusepcmteTa umM. C.A.
AceHansaposa 1 (apmaueBTuyeckoro npegnpuatna TOO «CynTaH» NpoBefeHsbl
MCCX0BaHUA MO pa3paboTke MOTEHLMaIbHOIO XXKapCTBEHHOMO CPefCcTBa B BUAe
Kpema Ha OCHOBe 3KCTPaKTa CyXoro KOPHS COMOAKY.

Martepuansl 1 MeTobl

B akcnepumeHTe MCNOMb30Bann 3KCTPAKT CYyXOil KOPHA COMOLKM
NpeACTaBNALNIA COBOIN TMrPOCKONUYHBIA MOPOLLOK OT CBET/10-KOPUYXBOI0 0
TEMHO-KOPUYKBOIO LiBeTa, NPUTOPHO CMAfKOro BKyca 1 CBOEOOPA3HOro 3anaxa,
Masno pacTBOPVM B BOZE U CNUPTE, PaCTBOPUM B FULIEPULL, YMEPEHHO PacTBOPUM
B pacTBOpe aMMOHUA TMAPOKCUAA.

B kauecTBe OCHOBbI MArKOViXXKapCTBEHHOM (DOPMbI MCMOIb30BASIN KOMMO3UL UK
BCMOMOraTeNbHbIX BELLECTB, Hanboee YacTo NPUMeHsieMble B papMaLLeBTUUECKOM
MPOMbINMNBHHOCTY 1 NPOU3BOACTBA KPEMOB, NpefHa3HaYeHHbIX A1 HAXKCEHUA
Ha ry6bl 1 cAn3ucTble NOKpoBbl [9], Tabnnua 1.

JKCNepuMeHTaNbHO MOyYeHbl NATb MOAENeil Kpema C pasfinyHbIM
KayeCTBEHHbIM M KOIMYECTBEHHbIM COOTHOLLEHWNEM 3KCLMMNMEHTOB. Kputepmsamu
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OLIEHKM KpeMa IBUJIMCb TEXHONOTMYecKMe 1 brodapmMaLeBTMUECKIE NOKa3aTeun
neKapcTBeHHON opmbl. CoaepxxaHue akTUBHOW (hapMaL,eBTUYECKOA Cy6CTaHLum
3KCTpaKTa CyXoro CoM0AKU B KPeMe COCTaBUNO - 2% (Ha OCHOBaHUM COAepXKaHus
rIMLMPPUSMHOBON KACMOThI XX MeXe 8 % B 3KCTpaKTe 1 6roapMaL,eBTUUECKIX
nccnefoBaHUn MOAEXIA «in vitro» - BbICBOOOXAEHME COCTaBWNO 76%).

Ta6bnuuya 1 - CocTaB Mofgeneit Kpema W TeXHONOTMYeckoe HasHauyeHue
BCMOMOTaTeNIbHbIX BELLECTB

KomnoieHTbl OCHOBbI TexHonorunyeckoe Mogenu

HasHa4eHue Ne 1 Ne 2 Ne3  Ned4  Neb
JKCTPaKT cyxoit feicTeytoLLee 2.0 2.0 2.0 2.0 2.0
KOPHS COMOAKM BELLEeCTBO
MonuatuneHokeung 0ocHoBa 7.0 50.0
LleTuncteapunoBsblii NAB 15 17.0 15.0 5.0
cnupT amynbraTop
BasennHosoe macno yMArynTenb 7.0 5.0 5.0 20.0
MponuneHrnnkons pacTtBopuTens 7.5 2.0 155
BasenuH 6enblii ocHoBa 9.0 25.0
AnMeTUKOH YBNaXHUTENb 0.3
rnuuepuH YBNAXHUTENb 7.5 10.0 5.0
Monucopbat 80 MAB 1.0

amMynbraTop

beHTOHUT ocHoBa 22.0
AcKopb6UHOBas KMCNOTa aHTUOKCUAAHT 0.5 0.5 0.5 0.5 0.5
[Mponunnaparngpokcu-  KOHCepBaHT 0.07
6eH30aT
MeTtunnaparmipokcu- KOHCepBaHT 0.03
6eH30aT
OunHatpus ageTat 2.0
Boga ounweHHas pacTtBopuTens 56.7 435 255 634 550

KOMMOHeHTbI Ma3eBOl OCHOBbI COYeTaeMbl ApYr C APYTOM, UCMO/b30BaHbI
COrNacHO UX (YHKLUMOHANbHOMY W TEXHOMOTMYECKOMY Ha3HaYeHWHo, KauyecTBO
3KCLMMUEHTOB COOTBETCTBYET TpeboBaHuam P PK, ED, USP.

Pe3ynbTaTbl U 06CY>XAeHUe

Mogenu 6biiM NPUrOTOBAEHbI NO OOWMM MPUHLMMAAM TEXHONOTUK
N3roTOBNEHUSA MATKMUX SIeKapCTBEHHbIX (HOPM C Y4eTOM Tuna obpasytoLeiics
3MY/IbCUOHHON cucTeMbl. VIHFpeAneHTbl OCHOBbI BBOAWANUCH NPW NOCTOSHHOM
nepemeLllBaHUN U 3MYNIbIMPOBaHUN, NPU HEO6XOLMMOCTU C NOCNEeLYHOLLUM
pob6aBneHnemM BOAHOW (pa3bl. DKCTPAKT COMOAKM CyXOl Auchepruposanu c
ranuepuHom (mogenb Ne 1, Ne 2, Ne 4), ¢ Ba3e/IMHOBbIM Macnom (Mogens Ne 3 un
Ne 5), 3aTeM BBOAWAM B OCHOBY, CMeLLMBaNN [0 OAHOPOAHOCTH.
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[ns Bbi6opa paynoHanbHOro cocTtaBa MArKOW NeKapCTBEHHOW (OpMbI
npoBejeHa cpaBHUTeNbHAs XapakKTepucTukKa MokasaTeneil KayecTBa, 4NA
3TOro0 KOMNO3UUMN MOfenein nccnefoBaHbl NO CNEAYIOLWMM KPUTEPUAM:
onucaHune, YCTOWYMBOCTb K BbICbIXaHWNO, «OLHOPOAHOCTb», pH, BS3KOCTb,
TepM0n1abunbHOCTb.
OueHKa mogeneli No BbilLeyKa3aHHbIM KpUTEPMSIM MOKasana, YTo KOMMo3nLun
Ne 3 1 Ne 5 He cooTBeTCTBYHOT TpeboBaHMAM «OQHOPOAHOCTL», Tabnuua 2.

Tabnuua 2 - OueHKa nokKasaTenieli KauecTBa Ma3eBbliX KOMMO3NLMiA

Ne OnucaHue YcToiiumBoctb  OgHopogHocTb  pH BaskocTb Tepmona-
K BbICbIXaHWIO 6UNbHOCTb
1 Kpewm benoro + ofHopofHasd 55 10 000 +
LBeTac mIa*c
XenTosatbiM
OTTEHKOM, C
XapaKTepHbIM
3anaxom
2 Kpem + 0flHOpOHaA 6,0 12 000 +
»Kenrosaro- Mmla*c

6enoro uBeTa,
C XapakTepHbIM

3anaxom
3 Kpem + H3ofHopoaHas 6,0 11 000 +
XXenrosaro- Mma*c

6enoro upeTa,
C XapaKTepHbIM

3anaxom
4 Kpem + 0flHOpO/HaA 55 12 500 +
Xenrosaro- MmIa*c

6enoro upeTa,
C XapaKTepHbIM
3anaxom

5 Kpem + H3ogHopogHas 5,5 11 500mMa*c +
Xenrosaro-
6enoro upeTa,
C XapaKTepHbIM
3anaxom

MpumeyaHme: «+» COOTBETCTB)ET TPe6OBAHUAM, «-» X COOTBETCTB)ET

[Janee, nccnefgoBann 6MOAOCTYNHOCTb 3KCTpaKTa COMoAKM (cofepxaHue
K w mexe 8%) 13 MOAEXIA MArKORN »XKApCTBEHHON hopmbl Ne 1, 2, 4 MeTofoM
«LW Vvitro» Andhy3un B arapoBblid reflb, COAEPXKALLMIA XIOPUL OKUCHOTO XXernesa.
3amepsnn pasMepbl OKpaLLEHHbIX 30H, NPOBOAMN ONpeAeikHWe BbICBOBOXAEHMS
rLUPPU3NHOBON KCNOTbI. Pe3ynibTaThl MPUBELEHBI B BUAE rpadrka Ha pucyHke 1
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PUCYHOK 1- BbICBOGOXAEHME GUONOMMYECKN aKTUBHbIX BELLECTB
(rMULMPPU3MHOBOIA KUCNOTbI) U3 MSITKOW KKapCTBEHHO (hOPMbI B arapoBblii refb

Kak BUAHO U3 puCYHKa 1, BbICBOOGOX/EHME 6MONOMMYECKN aKTUBHBIX BELLECTB
(TK) n3 mogenun Nel 3HauuTesibHO Bbilwe (76%), yem B mogenax Ne 2 n Ned.

Takum o6pa3om, B pesynbTaTe MPOBEAEHHbIX UCCNefOoBaHUA 6bino
YCTaHOB/MIEHO™ YTO MofeNb Nel Mo KpUTEpMsAM OLEHKW nokasaTeneld: onucaHue,
YCTONUMBOCTb K BbICbIXaHU0, «OfHOPOAHOCTb», pH, BA3KOCTb, TEPMONA6UILHOCTL
1 6MOAOCTYNHOCTb COOTBETCTBYET NpefbABNseMbIM Tpe6OBaHUAM [aHHOMN
KaTeropuu fieKapcTBeHHbIX GOpM.

Ha ocHOBaHUW NPOBEAEHHbIX WUCCNef0BaHUA C Y4eTOM (YHKLUOHAIbHO-
TEXHOMOMMYECK/X CBOMCTB KOMMOXHTOB Kpema C 3KCTPAKTOM KOPHS CONMOAKM
6blna paspaboTaHa ONTUMaNbHas TEXHONOMMYECKas CXeMa NnonyyeHns rotToBoro
npoAyKTa, NpeAcTasfieHHas Ha pUCYHKe 2.

BbiBog,

Ha ocHOBaHMU UcCe0BaHNs KOMNO3ULMIA Mogeneli MATKOl nekapcTBEHHOW
(hOPMbI, U3YHEHMS NX TEXHONOTMYECKUX 1 BrodapMaLeBTUUYECKUX MOKa3aTenei,
onpefeneH paLunoHanbHbIl COCTaB Kpema:

aKTVUBHOE BELLECTBO - 3KCTPAKT KOPHA CONMOAKM - 2 %

BCMOMOraTe/ibHble BELLLECTBA: MOMUITUIEHTINKO/bL-7.0, Ba3eNMHOBOE Macno
- 7.0, nponuaeHrankons - 7.5, BasennH - 9.0, AUMETUKOH - 0.3, ranuepuH - 7.5,
LeTuncTeapunoBblin cnupt - 1.5, TBMi"80 - 1.0, ackopbuHoBas kucnota - 0.5,
BOAa ouueHHasa - go 100.0.

Pa3paboTaHa OnTUMasIbHas TEXHOMOMMYECKas CXeMa Moy YaLLsroTOBOr O NPOLYKTa.

Mokasarenu KauyecTsa NPoLyKTa COOTBETCTBYHOT Tpeb0oBaH UM CreLmduKalum
npenapata v FocygapcTBeHHon ®apmakonen Pecnybnukm KasaxcTaH,
6uothapmaLeBTUYECKME UCCNEeA0BaHUSA NOKAa3bIBaN BbICBOOOXAEHVE aKTUBHOMO
BellecTBa 76%, YTO [0Ka3blBaeT JOCTATOYHYIO GMONOrMYECKYH0 AOCTYMHOCTb
NeKapCTBEHHOW (hOpMbI.
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BP CaHvTapHasa NoAroTosKa nomette-
11 HUs, 060pYyA0BaHNS, NOCyfpl

BP 1 Bcnomorare/bHble BP CaHwuTapHas noaroToBka
paboThl 12 nepcoHana

BP OTMmepuBaHvie 1
13 OTBeLUMBaHWNE KOMMNOHEHTOB

T PacnnasneHue u cmelumBaHve

TM2  Mpurotosnexme 21 KOMTMOHEHTOB OCHOBbI

YKMPOBOU OCHOBbI
T BBe/eHMe aKTUBHOA
22  cy6CTaHLMM B OCHOBY

Tn3 MpuroToBneH1e T CwmeLUvBaHme 1 HarpesaHue
BO/IHOIA OCHOBBI 31  KOMMOHEHTOB OCHOBbI
T4  SMynbrypoBaHve ™ BBegeHVe BOAHON OCHOBbI

4.1 3MY/IbCUY B XXMPOBYHO OCHOBY

TM5 T[omoreHnsaums

KK 6  KoHTposb KayecTsa

YMO  ¥YnakoBka

71
YMO 7 ¥Ynakoska, YMO  MapkunpoBka
MapKMpPOBKa, OTMNYyCK 7.2
YMO OTtnyck
7.3

CKNAL

PucyHok 2 - TexHonoruyeckas cxema nony4vyeHnsa Kpema
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Makanaga MUt TaMblpblHblH SKCTPaKTICi KOCbINraH KpeMmiHiH,
KypamblH MeH TEeXHONOrMAChl KypacTbipy 60/ibiHLLIA 3epT Tey HaTU>Kenepi
VCbIHbIAraH. 3epTTeynep 6apbiCbiHAa €H YiNnecimai KypamMbl MeH KPEMHIH
OHAIPICTIK TexXHONornsAnblH cbi3backl aHblyTaraH. dapmMaleBTUKa bl
eHAey’niH cananbly 6aranay napameTpnepi eHim cneyuukaumacbiHa
>KoHe KasaHcTaH PecnybnukacbiHblf Memneke T TiKk dapmakonescbiHa
cail eKeHHiH KepceTTi.

The article presents the results o fa study related with composition and
technology development ofa cream containing licorice root extract. As a
result the most optimal composition and manufacturing technology scheme
were appropriated. Quality characteristics testing of pharmaceutical
developmentshows acceptability o fproduct quality specification and State
Pharmacopoeia ofRepublic o fKazakhstan.

YK 636.046:599.742.11(045)

C. B. JleoHTbEB

OCOBEHHOCTWN OCEHHE-SUMHET O NMNTAHNA
BONKA (CANIS LUPUS L.) HA TEPPUTOPUN
NPTU3-TYPTAN-XbINAHL bIK

B HacTosWel cTaTbe NPUBOAATCSA pe3ynbTaThbl paGoThl NO
onpegeneHulo xapakTepa NMTaHua cTenHoro Bonka (Canis lupus
campestris) B 0CEHHe-3UMHWII Nepuos Ha NpuMepe NUIOTHOrO yyacTKa
WNprus-Typrait-XKbinaHiwbsik. C60p MaTepuana npoBOAUICA B TedeHue
roga, B pesynbTaTe Yero 6bi10 co6paHo 44 BONYLMX IKCKPEMEHTOB. Mo
pesynbTaTaMm UccnefoBaHnii HaUBoMbLLYIO 3HAUMMOCTb B MMTaHNUK BO/Ka
Ha TeppuTopun Nprus-Typraii-XKbinaHlbiK UMET KOMbITHbIE, KOTOpbIE
COCTaBNAT 42,9°0 0T paunoHa XULHWKA B OCEHHe-3UMHUIA Mepuog.
Mpuyem B NogaBnstoLLeM GONMbLIMHCTBE ClyyaeB —aTo caiira. Ee gons B



cepua XUMNKO mBNONOIMMYECKAA. 2014. Ne 1 57

paumnoHe XuLLHUKa cocTasnseT 36,7°0 ['pbi3yHbl B X0N04HOE BPEMSA roja
ux gona coctasnseT o 30,7°a lomallHne >XMBOTHble cocTasunm 6,1°0
OCEHHE-3MMHEro NUTaHusa BONKa.

KntoueBble cnoBa: BOMK, 3KCKPEMEHT, PaLMOH, NULLEeBOi 06beKT

Llenbto npoBeaeHHOI paboThl ABAANOCH M3yveHne NuTaHus Bonika (Canis lupus
campestris) B CTeNHON YacTu TeppuTopumn KaszaxctaHa B OCEHLU-3UMHUIA NEPUOA.
Peannsauus Lenn ocyLLecTBNANaCL NOCPELCTBOM peLleHUst MOCTaBXHHbIX 3a4ad,
a MMeHHL, c60poM MaTepuanioB UCCNeoBaHNs (3KCKPEMEHTbI) U NOCKAYIOLEl 1xX
nepepaboTKCii M aHanM3oM. B ka4ecTBe NIOTHOIO yyacTka Oblia BbIGpaHa TeppuTopus
Wprus-Typrain-)XXbinaHLbiK, pacnonoxeHHas B LieHTpanbHOM KasaxcTall, Ha CTbIKe
KocTtaHalickoli, AKMOMIMHCKOI 1 KaparaHguHckcin 06nacteil. OHa npeAcTaBnseT coboi
€CTEeCTBEHHbIE, MPaKTUUYECKN LUTPOHYTbIE CTEMHbIE 3KOCUCTEMbI Pa3/IMYHbLIX TUMOB C
601bLUMM pa3Ho06pa3veM aHALLARTOB, XXMBOTHOIO M PacTUTENbLHOIO Mupa. Mommumo
TUMUYHBIX CTenew clofa BXOAWUT 03epHas cuctema Capbikona, peku Toprainl u Y bl
XKbINaHLWbIK, @ TAKXKE NeCKU TOCbIHKYM.

C okTa6pa 2012 roga no gespans 2013 roga Ha Tepputopun Uprus-
Toprain-)XXblnaHWwblK 66110 co6paHO 44 BONYbMX 3KCKpeMeHTOB. CornacHo
I".A. HoBumkosy [1], npy U3y4yeHUN NUTaHWUSA XULLHbIX 3Bepeil 60MbLUOe 3HaYeHMe
MMeeT aHanuM3 Kana, Tak Kak OH faeT [OCTAaTOYHO YAOBNETBOPUTE/bHbIE
pe3ynbTaTbl, @ BMECTE C TEM OTAMYAETCA 6O/bLUON NPOCTOTON U AOCTYMHOCTLIO,
0COBEHHO B CMbICNE MOYYEHUA UCXOAHOr0 MaTepmana. Npu 06paboTke Kaxablii
KOMPOUT paccmaTtpuBancsa Kak 0TAeNbHbI MaTepuan, KOTOPbI yNakoBbIBaics B
cneuuanbHbIii NakeTUK ¢ 0603HaYeHeM NOPSAKOBOrO HOMepa Toukn GPS, patbl
1 MecTa cbopa, a TakXKe nNpesnosaraeMoro cpoka Ha MOMeHT HaxoxaeHus. Pa3bop
COAep>KaHMs 3KCKPEMEHTOB MPOM3BOAM/CA B OCHOBHOM MOC/E UX pasMayvnBaHus,
MPOMbIBKM W BbICYLLMBaHWS. Bnaosas NpUHaaneXHoCTb Cbe,eHHOr0 XXMBOTHOTO
WNN pacTeHWs onpefensnacb Mo COAEPXaHWo B (heKanuax Takux yacTeld, Kak
YestocTu, 3y6Obl, KPYMHbIE KOCTU KOXYHOCTEN, KOrTW, BOMOCHI, XUTUHOBbIE YacTy
HaceKOMbIX, KPYMHble pacTUTe/lbHble OCTaTKM.

UncneHHOCTb BOMIKOB TECHO CBfi3aHa C 06MMeM KOPMOBbIX 06bEKTOB,
KaK KOMbITHbIX, TaK ¥ rpbidyHoB [2,3]. Hanbonbllee 3HayeHWe B pauuox B
cTenHon yacTn KasaxcTaHa umeeT caira [2]. Mo mxHuio B.K. Mapby3oBa,
C.H. Bapwasckoro u gp. [4], B 3umHee Bpems (gekabpb-theBpanb) calira
cocTaBnseT fo 80% pauuoHa XWLLHWKaE, NpUYeM B NepBylO O4vepefb XXepTBaMu
CTaHOBATCA NPeVMYLLECTBEHHO 0cnabeBLUMe MOCXK roHa camubl. 10 yTBepXAeHMIO
J1.M. CabaxeBsa [5], B 0CEHX-3MHWIA MEPUOA, KPOME CaiirakoB U JpKenpaHoB, 0T
BO/IKOB CTpajaeT 1 AOMALLHWUIA CKOT. TakxKe BaXXHOEe 3Ha4eHVe B MUTaHUW BOIKOB
NMEeKT XXMBOTHbIE CPEAKI 1 XXBOMbINOI BENNMYNHBLI — CYPKM, 3alilbl, 6apcyKu,
NUCBI, XOPbKK 1 XKOTOpble apyrue [3]. [oNs rpbi3yHOB B MUTaHWW BONKOB
COCTaBNAT 06bI4HO 0T 2—3 fo 10% [6]. H.M. Haymos [3] npuBoanT npumep,
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mgdks FAILLTIMNe] D m:TILL ] eT*XKE»Ne!) (eTB*E #i9eTi
YTO B CTEMHbIX palioHax B 56 AaHHbIX MO NUTAHWMIO BOJIKOB (3KENYAKW, OCTaTKu
MYLLM) NEPBOE MECTO 3aHMMAIN MbILLEBUAHbBIE TPbI3YHbI (35% BCTpey). ITOT Xe
aBTOp cAenan 3akntoyeHue [3], 4TO NULLA BOIKOB COCTOUT M3 MAEKONUTAIOLLMX
— 90,7% BcTpey, nTuy — 12,9, pentnnamii — 5,5, 3eMHOBOAHbLIX — 29,6, pbl6 —
18,5, HaceKoMbIx — 46,2, pacTeHnin — 48,1. Cpean MAEKONUTAKOLLUX BCTPEYEHBI
[lOMaLLHWe XXMBOTHble — 48,9% BCTpeY, OXOTHUYbE-NPOMbICNOBbIE — 32,6, B TOM
YMCX 3anubl — 22,4, kocynm — 10,2; Mbllwun— 14,2, N0XXBKU— 42,8, 3eMXKXPONKM
— 6,1. 1.K. ®epoceHko B 1986 roay [7] nucan, 4To cBeAeHMA 0 NMTaHWM BOKOB B
Wprus-Typraiickom mexzaypeybe, rie OHU 0COBEHHO MHOMOYUCIEHHDI, CKYHbI. Tak
KaK MMTaHWIo 3TOro XmLLHUKa B LieHTpanbHOM KasaxcTall BHUMaHMe NpakTUyecku
X yaenanocb, 6onee nofpo6bHOe onucaHue paLnoHa BOJSIKOB B OCEHX-3VMHWIA
nepuog B CTenHoi yacTu KasaxcTaHa HailTu LW yaanoch.

Taknm 06pa3om, pa3bop 1 aHanm3 44 3KCKPeMeHTOB M0Ka3as, YTo HanboiBe YacTo
BCTPEYatoTCs OCTaTKM calirakos (Saiga tatarica) -18 ciy4aeB, U pa3fiMyHbIX MECHaHOK
(Rhombomys opimus, Meriones sp.) -10 cny4aes. [Npoune 06bEKTbI MUTAHNS XX UMENN
TaKo 3HaYMMOCTU 1 nonagannck oT 140 4 pas. Cpefmn HUX gomatlHuii 6apaH (Ovis
aries) - 2 cnyyas, kabaH (Sus scrofa) - Icnyuaii, cobaka (Canis cards) -1 ciyyaid, Xopb
ctenHoi (Mustela eversmanni) - 2 ciyyas, 3aiiupl (Lepus sp.) - 3 caydas, nuuyxa
ctenHas (Ochotona pusilla) -1 cnyyaid, Mbiwb gomosas (Mus musculus) -1 cnyuyai,
NoXBKW y3koyepenHaa (Microtus gregalis) n obuiecteeHHas (Microtus socialis) -
2 cnyyas, XoMsIK 06bIKHOBEHHbIN (Cricetus cricetus) - 2 cnyyas, pacteHus (Elaeagnus
sp., Rosa sp., Poacea sp.) - 4 cnyvas U HaceKomoe 13 capaHuoBbIx (Acrididae sp.) -
1 cnyyait. laHHble 06paboTaHHOro Matepuana npvBegeHsbl B Tabnuue L

Tab6nmua 1- OCHOBHble 06LEKTI MUTaHUS BOSIKA Ha TeppuTopumn Uprus-Topraii-
YKbINaHLWbIK B OCEHLL-3UMHWIA Neprog,
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[ns ynpoLieHns aHanusa nofyyYeHHbIX AaHHbIX BCE MaTepuasbl Mo CXOXUM
0COGEHHOCTAM 06beAMHSANNCL B FPYNMbl. Moayunnock 5 KpynHbIX rpynn. 3To
KOMbITHblE, MNIEKOMUTAIOLLME CPeAXKIA BEMUMHBI, Kya BOLLMW 1 ~onpeaeneHHble,
MenKMe MIEeKOoMuUTalollMe, a TakXe PacTeHUs U HaceKoMble. PesynbTaThl
npuBeseHbI B Tabiuue 2.

Tabnumua 2 - COOTHOLLUEHME NULLEBLIX 0OBEKTOB B PaLlMOX BOMKOB B OCEHX-
3UMHWIA Neprog,

Ne yacToTa NPOLEHT

n/n BCTPEYaeMocTu B BCTPEYaeMoCTU B
OCHOBHbI€ KNacchl npobax, pa3 npobax, %

1 KOMbITHbIE 21 42,9

2 MnekonuTaloLme Cpefii BeMUNHBI 7 14,2

3 Menkne mnekonuTatowme 16 32,7

4 pacTeHus 4 82

5 HacekoMble 1 2,0
NToro: 49 10,0

M3 Tabnuubl 2 BUAHO, YTO HaM6OMbLUYK 3HAYMMOCTb B NMUTAHWMW BOJIKA
Ha Tepputopum Uprus-Typrai-XXbifnaHWblK UMEOT KOMbITHbIE, KOTOPbIE
cocTaBnaT 42,9% 0T paynoHa xuuiHMKa. Ocoboe MecTO 3aHMMaeT caira. E&
ponsa coctanset 36,7% 0T 06Lero paymoHa, 1 86% 0T CbeAeHHbIX KOMbITHbIX.
Ha BTOpOM MecTe No 3HaYMMOCTV CTOAT MefIKME rpbi3yHbl, cocTasnaoLwme 30,7%
paunoHa, a BMecTe ¢ nuulyxamu 32,7%. Cpean rpbidyHOB Hambonee 4yacToi
[06blYeli cnyat pasnnyHble necyaHkn (20,4% npo6). VIx gonsa cpeam Menkux
MIEKONUTAKLLNX LOXOAUT A0 62,5%. TpeTbto rpynny (14,2% nuwin) cocTaBnsioT
npoure MIEKONUTatoLLMe CPe)KIo pasmepa, OCHOBHbIE U3 KOTOPbIX 3TO 3aiLibl
M XOopu. PacTuTeNlbHble OCTaTKM NPUCYTCTBYIOT B 8,2% npob. Mpuyem B ABYX
Cny4asx 3To 6blna caMoCToATelbHAaa nNuia (M10A4bl LWWNOBHUKA U N10Xa), 0 YeM
rOBOPUT COAepXaHne NPaKTUYEeCKM TOMbKO 3TUX LIMNepeBapeHHbIX 0CTaTKOB B KaX.
B ogHoM cnyyae, BeposTHO, TpaBa MCMNONb30BaNach B Ka4ecTBe /leKapCTBEHHOro
CPeACTBa, Y 3KCKPEMEHTbI TaKXKe COCTOA/IM TObKO M3 XKe. W B nocnefxm cnyyae
BeretaTMBHble YacTW 3/1aKOB MOF/IM MONAcTb B MULLEBAPUTENBHY CUCTEMY
XWLLHMKA BMECTe C COAEPXMMbIM XeNyfKa M KULLIEYHUKA CbeJeHHOro 3aiua.
L.1. Brubukos [6] Takxe NPUAEPXKMBAETCA MLUHWSA, UTO Arofbl LIMMNOBHUKA W
noxa ynoTpebasoTcs BO/IKaMM Kak MOHOLEHHBIV KOPM, a IMCTbS OCOK U 3/1aK0B
MCNONMb3YTCA C NeYebHON Lenbio. Hacekomble X SBASKTCA CKONbKO-HUOYAb
3HAYVMOW YacTblO B UETe BOSIKOB, M X NOeAaHWe HOCUT, BEPOSITHO” CyYaiiHbINA
XapakTep, TeM 60/1ee B OCEHHWIA NMePUOS, KOTAa KOIMUYeCTBO NpeLCTaBUTeXI 3Toro
Knacca 3HauMTeNlbHO cokpaliaetcs. B.I. FenTwp [3] onucebiBaeT cnyuvald, Kak B
Kunsnapckux ctensx B 20-X rofax npy MacCoBoM PasMHOXEHWUW capaHyn Nomet
BOJIKOB LIE/IMKOM COCTOS/T U3 OCTATKOB 3TWUX HACEKOMbIX.
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Kak BugHO u3 Tabnuubl 1, 3 npobbl M3 44 copgepxaT OCTaTKM
CeNbCKOXO03ANCTBEHHBIX XUBOTHbIX, YTO cocTaBnseT 6,1% BcTpeyaemocTu. B
[BYX Cnyvasx fobblueli cTan 4oMallHnii 6apaH, a B 04HOM - cobaka.

Takum 06pa3oMm, Ha OCHOBaHWUU NPOBEAEHHbIX UCCNEA0BaHWI NUTaHNS BO/Ka
B OCEHLU-31MHWIA Neprog Ha Tepputopumn Mprus-Typraii->XKbinaHwbik 8 2012-2013
IT., MOXHO cfienaTb CreaytoLine BbIBOAb!:

MpeobnagatoWwMmm NULLEBLIMU 06 LEKTAMU ABAAKOTCA KOMbITHbIE (42,9%) 1
MblILWEBUAHbIE TPbI3yHbI (30,7%);

JoMUHUpYOLW MM BUAOM B palMoHe XU HWKOB ABAAETCA caiira,
cocTasnsowas 36,7%;

[ona cenbcKoxo3aiCTBEHHbIX XXUBOTHbIX B MMTaHWM cocTasnseT 6,1%.
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Ocbl makanaga blproi3-Toprain->XbinaHwbly, ywy amMarbl Kysri-
HbICHbI Ke3eH/e MbicanbiHAarbl gana uaclblpbiHbiH (Canis lupus campestris)
CUMNaTbIH aHbLTay 60iibIHILA XKYMbICTapAblH HOTUXKenepi KenTipinreH.
MaTepuangap >Kbin 60ibl XXUHAKTan4bl, HOTUXKECIHAE KacKbipnapra
44 3KCMEPUMEHT >Kacanibl. blprbi3-Toprait->XbinaHWwblK aiMarbiHaa
KacKkblpnapAblH KOpeKTeHyiHgeri 6ipwama MaHbl3abl 3epTTeynepain
HoTU>KeCi 6oliblHMIa TYAHTbI >KaHyapnap >KblpnwbiWTapablH Ky3ri-
HbICHbl Ke3eHAepiHAeri KOpeKTeHyiHae 42,9°0 uypavgbl. CoHpaii-aH
Kenuwinik »karganga —6yn TyauTbl >KaHyapnap KuikTep 60nbin
Tabbinagbl. OHbIH >XbIPTHbIWTapAblH KOpeK MenwepiHaeri 36,7°o0
uypaiigbl. KemipriwTepae con cuakTbl 30,7 °o KPPEKMO/LWEPIH Lypaiigbl.
Yii >kaHyapnapbl KackblpAblH KY3ri-KbICKbl KOPEKTeHyiHAe 6,1°oLypaiiabl.

KinT ce3sgep: Kackblp, 3KCNEepUMEHT, KOPeK Menlepi, LOopeKTiK
HbICaH.

Results ofwork on determination the nature o fnourishment ofsteppe
wolf(Canis lupus campestris) in the spring and summerperiod are given in
thepresent article on the example ofapilot area Irgiz-Turgay-Zhylanshyk.
Collecting the material was during the year, and as result was gathered
44 excrements ofwolfs. According the results of researches infood ofa
wolfon the territory Irgiz-Turgay-Zhylanshyk hoofed animals have the
greatest importance —42,9°o0 0fa diet ofpredator during the autumn and
in winter period. And the most meaning has saiga. Its share in a diet o fthe
predator takes 36,7° 0. Rodents take 30,7°0 ofa diet. Domestic animals
took 6,1°0 in autumn and winterfeeding of wolfs.

Keywords: wolf, excrement, diet,food object
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A. B. Opanosa, H. T. EpxxaHoB

OCOBEHHOCTW 3KO/IOTU NMNOCKOYEPEMHOW
MONEBKWN (ALTICOLA STRELZOWI) B KASAXCTAHE

B HacTosAwell cTaTbhe faeTcss 0630pHasA xapaKTepucTuka
0COGEHHOCTEN 3KONOrUM MNOCKOYEpenHoM NoneBku, obuTaloleir B
KasaxcTaHe.

MofceMeiicTBO MOMEBKOBbIX OfHA M3 CaMbIX MOMOAbIX M MPOLBETAKLLMX
rpynn MblWeBUAHbIX FPbI3yHOB. MOMEBKM NPOM3OLWAN OT XOMAKOO6pPa3HbIX
Craporo CseTa 0K0/i0 7-10 M/IH. NIeT Ha3aj M 0YeHb ObICTPO CTaM 0OU/IbHBIMM
KaK Nno KOoMM4YecTBY BUAOB, TakK M N0 06LLeil uncneHHocTH. B HacTosiee Bpemst
HacumTbiBaeTcA okono 100 BMAOB NOMEBOK. [(NaBHOE OT/ANYME MOMEBKOBbLIX OT
LOPYTUX MblLLEBUAHBIX IPbI3YHOB - B CTPOEHWU LLLEYHbIX 3y60B. VX No 3 ¢ Kaxaoi
CTOPOHbI BEPXXIA W HWKHEl YentocTu. XXepaTesbHas MOBEPXHOCTb M/IOCKaS.
Ha >4 BUAHbI BXLHWE KOHLbl AEHTUHOBLIX NPU3M, OKaiM/IEHHbIX 3MaNieBbIMU
CTeHKaMu, 06pa3yroL MMy OCTPble, BXOASALLME BHYTPb U BbICTYNAKOLWME HAPYXKY
yribl. Bxogawmmy yrnamm sManv GeHTUH pasfefieH Ha XCKOJIbKO YrnoBartbiX
neTeslb Ha TOM UM UHOM 3y6e MMeEEeT 3HaYeHWe B BUOBOI CUCTEMATVIKE MOJIEBOK.
OO6bIYHO NONEBOK AeNAT Ha ABe rPynnbl: KOPX3Y6bIX 1 XKOPX3YObIX. Y NepBbIxX
006pa3yroTca KOPHW M POCT MX MNpeKpallaeTcs, a LieyHble 3y0bl, XX UMetoLue
KOpXi1, 061ajat0T NOCTOSHHLIM POCTOM. Ha BepXHUX pe3lax MpoAo/bHbIX
60po3goK XT [1,2].

MpefcTaBNTENN POfa FOPHbIX MOMEBOK CPeAHEN BEeIMUMHBI, AANHA Tena
0T 110-140 mM. XBOCT Yy HUX MeXe MOJIOBMUHbI A/INHbI TeNa. YLHble paKOBUHbI
OTHOCUTENbHO KpYMHble. MNnasa cpefHUX pa3mepoB. TpeTwuii nanew, Ha NepegHUX
1 33HUX KOLUYHOCTAX Hambonee pa3BuT, KOTTU OCTpPble, YMEPEHHON ANMHbI, TaK
KaK 3BEpPbKM, XXWBSA B LLENAX CKa/l, HOPbI MOYTK LI PO, NOAOLLBA Y HUX Mopocna
BOMIOCAMM B 3a[)KiA 4acTu, a y 3BEPbKOB OTAENbHbIX BUAOB MEXAY MO30/SMU.
3y6bl 6e3 KOPXXi1, OHM pacTyT B TeYEHWNE BCEW XXM3HU XXMBOTHOTO [3,4].

MprcnocobneHns K 06UTaHUIO B KaMHAX W LWenax: A/IMHHble BUOPUCHI, Y
YXKOTOPbIX BUAOB IPbI3YHOB CUJIbHO YM/IOLLEHHBIN Yepen, CU/bHas CMELLEHHOCTb
rnas KBepxy, YKOPOUEHHOCTb Ta30BbIX W 6eApeHHbIX KOCTel, 6onblias
rmékocTb pebep, UTO MO3BOMSET 3BEPbLKAM CULHO YNOWaTh FPYAHYIO KNETKY,
MPOTUCKUBAACH B y3KKMe LWenu. MepeBUraloTcs 3BepbKy 06bIYHO MPbKKaMu Mo
30—40 cm, nerko 6erar0T N0 BEPTUKaIbHbIM CKaslaM.

OnucaHo 3 mojsufa 3Tol NonMeBkM: TunuuHas - A.s.strelzovi Kastsch,
n3 LleHTpanbHoro Antas, A.s.desertorum Kastsch, n3 Kasaxckoro Haropbs,
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A.s.depressus Ognev 13 Yyiickoii ctenn KOxxHoro Antas. B cBeTe HOBeMLIMX
paboT, OTAMYUMS MEXAY 3TUMKU (POPMaMM X AOCTUraloT MOABUAOBLIX. M03TOMY
B HACTOsILLIEe BPEMS CIeMT cumMTaTh, 4TO B KaszaxcTax o6MTaeT NaocKoYepenHas
noneska nuwb opmbl  A.s.strelzovi Kastsch [5,6].

MnockoyepenHast MOXBKa CpefHMX pasmepoB. OKpacka BEpPXKiA YacTu Tena
OTHOCWTENBHO TeMHast; cepas ¢ BypoBaTbiM OTTEHKOM Ha AnTae u TapbaraTtae v
6onee 6>xHas B KazaxCKOM Haropbe. BpHoLLIKO 1 nanku cepoBaTo-6eble, XBOCT 60
BECb CBET/IbIN, MM60 (06bIYHO Y B3POC/bIX 0COBE) HA BEPXXKIA CTOPOXK OXPUCTBIA.

®YHKLUMOHaNbHO-MOP(OIOrnYecKne 0CO6EHHOCTM 3TON MONEBKM XOPOLLO
3aMeTHbI, OCOBEHHO B CTPOeHWK Yepena. [pu cocnocTaBeHUN ee U POACTBEHHON
el cepebpucToli NONEBKM BUAHBLI Pa3nnMums. Y NA0OCKOYepenHoi NnofeBku vyepen
ropasfo HwXe W LUIMPE, YeM Yy cepebpucToii. BepxHas NMHUA ero y nepBoi
MoYTK pPOBHas, BOFHyTas B 061acTu rasHuL, a y BTOPO BOFHYTOCTU XT, 3aTO
OH MOKaTbli, BbIMYK/bIA B 061aCTV HOCA U B LIE/IOM OT/IMYaeTCA CBOEOPa3HbIM
oyepTaHuem [7]. CoOTBETCTBEHHO MOpP/A Y NIOCKOYEPENHO NONEBKM B NPOdIib
ocTpas, a y cepebpucToii  TynoBaTo3akpyrieHas. COCKM ABYX MepPefHUX u
[BYX 3afiHAX Nap (B HOpMe WX 4) U COOTBETCTBYIOLLME UM MOJIOUHBIE XKeNe3bl
pacnonoXeHbl Tak, YTOObI NPU NPO/E3aHUN 3BepPbKa B Y3KMe LLEM X 3afeBaThb
MMM KaM>XXIA: dXenesbl NepBbIX ABYX COCKOB PACMO/0XeHbl B 06/1aCTV MOAMbILLEK,
3ax0fAT Ha 60Ka Len n rpyAHO KNeTKK, a ABe BTOpble MO 60KaM MaxoBoi
o6nacTn. BepxHue pesubl y MAOCKOYEPEnHO/ MONeBKU OTHOCUTENLHO 6onee
MOLLHbIe U KpYTO3arHyThle, YeM Y cepebpucToii. BonbLuas KpyTU3Ha M MOLLHOCTb
1X 0BYCNOB/EHbI CU/IbHO Pa3BUTON B KasaxcTaX NoBafKol 3BepbKOB TacKaTb /15
MOCTPOMKY XML, KAMELLKY W 3aroTaB/IMBaTh MHOTO TBEPAOr0 BETOUHOIO KopMa
[8,9]. CkynoBble ayrvy niocCKoYepenHoi NOXBKM paccTaB/ieHbl FOpasfo LWnpe, a
)KeBaTe/IbHble MbILLLbI MAaCCUBXKIA, YTO ONATb-TaKM 00YC/IOB/EHO X36X0AUMOCTbLIO
TacKaTb TSHKE/bIE KAMELLKU W Crpbi3aTh TBEpAble BETKU KYCTapHUKOB U 0THACTH
[lepEBbEB.

Y NNOCKOYepenHol MOMEBKM CTYMHS NMepemxi N 3afHeli KOHeYHOCTeNl
OTHOCUTENIbHO BCEN MX ASIMHbI KOpOYe, YeM y CepebpuCTOii. DTO yKasbiBaeT
Ha 6O/bLUY MPUCNOCO6/IEHHOCTL MOCNEMKIA K NMPbDKKaM, YTO COrflacuTcs C ee
MperMyLLeCTBEHHbIM 06MTaHNEM B KAMEHWCTBIX POCChINSX. B MPOTMBONONOXHOCTbL
3TOMy NJIOCKOYepenHas nosneBka Bcloay B KasaxcTax HacenseT B OCHOBHOM
pacLyeNiMHbl CKa 1 OCTaHLLOB; OYEeBMAHON K HMM M afanTuipoBaHbl ee KOPOTKMe
[OUCTaNbHbIE 3BEHbS KOXYHOCTEW M HU3KKIA vepen. Takum 06pa3om, 3Ta MosieBKa-
6onee cneunanM3vpoBaHHbIA BUA, HO MPUCNOCOGNEHA K XXM3HM X BOOOLLE B
KaMeHMCTbIX 6MoToNax, Kak cepebpucTas, a UMEHHO B Y3KUX LENsX. VIHTepbepHble
0COBEHHOCTM pacCMaTPMBAEMOr0 3BepbKa TaKXKe CBUAETENbCTBY O ero 60/bLLIOl
MpMcNoco6/IeHHOCT K KaMeHHWUCTbIM 61M0TONaM MO CPaBXHUK0 CO CTEMHbIMU
rpbi3yHaMu. 31O MPOSBASETCS B OTHOCWUTENIbHO 60/bLUEM BECe MEYEHU U NOoYeK
rpoidyHa [10,11].
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MnockoyepenHas NoseBka - aKTWBHbIA, NOABWXKHbIN 3BepeK. OHa N0BKO
NpbiraeT ¢ KAMHA Ha KaMeHb Ha paccTosiHMe L0 NOosymeTpa, B MOMCKaxX NuLm
cnocobHa 3abupaTbCs Ha KYCTbl U iaXKe Ha AepeBbs Ha BbICOTY A0 10 meTpoB. B
noucKax NuLLK 3BepbKun 1eToM 6eratoT 6113 CBOMX Y6eXxKULL, yaansasach X 6onee
yem Ha 80-100 MeTpOB, a OCeHbD UX KOPMOBbIE MapLIpPYThbl YASMHAKOTCA, 00
150-200 meTpoB. 3a MHOrMe rofbl BOKPYr KO/SIOHWM HATanTbIBAKOTCSA XOPOLLO
3aMeTHas ceTb TPOMUHOK, COEANHSIOLMNX XMSble U MecTa Kopmexek [12,13].

B HacTosiLLee BPeMs MPOUCXOAAT PasivyHbIe XraTUBHbIe ABNEHWA TaKne Kak,
pacnatluka 3emnu, Bblpy6Ka f1ecoB, Ype3MepHbIA BbINAC CebCKOX03ANCTBEHHbIX
YXUBOTHbIX, YBEIMYMHUE 30HbI OTAbIXA. [/ 3TO BCe OTPULLATENbHO CKa3blBAeTCA Ha
KONIMYeCTBE NOXBOK. [nocKouvepenHble NOXBKMW KpaiiLll MaoUnC/eHHbI, NO3TOMY
HY>XHO MPUHMMATb Mepbl MO COXPaXKHWUK YMCNIEHHOCTM 3TOro Buaa. CocTosHMe
MIOCKOYepenHbIX MOMEBOK CAYXUT rokasateneM MPUPOAHbLIX HapyLUeHW B
akocucTeMax. B cBA3M € 3TVM BaXXKHO OLEHWUTb CTEMNEeHb BAUSHUA aHTPOMOTeHHbIX
(hakKTOPOB Ha W3MEHEHWs, MPOUCXOAALLMe B COO6LLECTBAX W MOMYNALUAX
NNoCKoYepenHol noneBkn. Takas OLeHKa MOXeT MMEeTb MPOrHOCTUYECKYIO
LLleHHOCTb, MOCKO/IbKY MOKa3blBaeT TEHAEHLUN WU3MEHEHWA cpefbl 06UTaHWA
yenoseka [14,15].
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This article provides an overview ofthefeatures ofecology offlat-
headed vole, living in Kazakhstan.
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CE/IbCKOXO3ANCTBEHHbIE HAYKM

B. M. Amirov, Zh. S. Amirova,
U. A. Manabaeva, K. R. Zhasybaeva

SCREENING OF ONION BREEDING SELECTIONS
FOR STORING ABILITY

In the paper there are presented the results ofan experimental study
ofonion breedingfor storability.

Introduction

In 2012 onion has ranked as one ofthe major vegetable crops in Kazakhstan
occupying 22,9 thousand ha [1]. Onions are an essential part of the human
daily diet and consumed year round. Production of bulb onion in our country
is limited to a late summer-early autumn period, so consumer demand is met
by supplying it from storage for 8-10 months. Therefore, the disease resistance
ofthe crop, particularly in storage season is of great importance. However, a
significant part of the crop that is put in storage can be lost due to bulb rot.
The most effective method of plant protection against infectious diseases is
to develop and release of disease resistant varieties for fresh market, which
would greatly reduce the yield loss in storage. Therefore, breeding programs
should be aimed not only to enhance the productivity and quality of grown
products, but also to improve the resistance of plants to disease and keeping
ability in storage, which is especially imperative in the ever increasing role
of the limited application of pesticides.

Materials and methods

Improving ofpostharvest storability ofonion varieties or breeding selections
has been part ofthe breeding program of the Kazakh Research Institute of Potato
and Vegetable Growing (KazRIPVG). To assess the storing ability of onion bulbs
we have exploited conventional unregulated ambient conditions, requiring no extra
costs and resources. In our studies we used an easy and cheap way to evaluate the
storability ofonion bulbs - the Institute’s unregulated onion storehouse. The goal
of our study was to assess the storability of onion accessions grown in breeding
nurseries. The onion breeding selections were exposed for the study during 2012-
2013 storage seasons.

Sowing of onion breeding selections in nurseries was conducted manually
on raised beds. To provide an average of 380 thousand plant stand per 1 ha, at
the phase of 2-3 true leaves onion seedlings were thinned in all entry plots of the
experiment field.
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On the experimental plot were applied recommended rates of fertilizers,
which were done at the basic soil preparation in the spring and by side dressing
during vegetation period. Onion seeds were sown in mid-April, and harvested in
the second half of September.

Recommended onion cultural practices consisted of the main processing
(plowing at 25-27 cm - in the fall, deep cultivation in assembly with harrows - in
the spring), seedbed preparation (surface cultivation and leveling the beds), manual
seed sowing, treatment with herbicides, hand weeding and furrow watering.

Totally mother bulbs of 117 onion breeding accessions were deposited, but to
research investigations just 68 selection numbers were subjected, which provided
reliable data collection on losses from natural decline in mass and onion bulb rot
during storage.

To study the storing ability 20 onion bulbs with no outward diseases’ lesions
from each breeding selections were deposited in storage. The onion bulb weight
in the samples varied 29,5 gto 159,1 g. Onion bulbs were stored in polypropylene
netted bags, which are placed bulk on the wooden shelves. Storage temperature in
the autumn and in the spring seasons fluctuated from 5-8° to 10-12° C, and in the
winter season it was around 2-5° C. Observations and surveys were conducted in
accordance with the requirements of the instruction guides [2,3].

In the spring after prolonged storage (October to April) the natural decline in
mass, losses from disease and storing ability percentage of the stored mass were
rated. There exist many diseases to promote rotting of onion bulbs in storage.
Several bacteria and fungi produce bulb rots in onion. These include basal plate rot
(Fusarium oxysporum) [4], Enterobacter bulb decay ( Enterobacter) [5], Bacterial
Soft Rot (Envinia) [6], Grey neck rot (Botrytis) [7], black mould (Aspergillus
niger) [8], Blue (green) mold (Penicilliurn) [9], and etc.

In our experiments, contribution ofthe mentioned diseases to bulb infection
varied depending on the genotype the onion breeding selections. There were
some complications in clear identification of particular pathogens on onion bulbs
of breeding selections studied. Because of the presence of pathogens of several
diseases’ symptoms or their mixture on the onion bulbs simultaneously, in this
paper are presented the results for the total loss from the diseases.

It should be noted that in this study under the category of a storable onion
bulbs were recognized only those samples that are suitable for planting for seed
reproduction, i.e. all ofthe healthy bulbs regardless of sprouting ones were taken
into account.

Results

Despite the fact that the conditions for onion bulb storage in this study
significantly deviated from the accepted standard conditions, yet still there was
an opportunity to assess the onion breeding selection material to obtain relatively
conclusive results for onion bulb storability at prolonged storage.
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The surveys showed that the magnitude oflosses in stored onion bulbs varied

considerably depending on the genotype ofthe onion breeding selection material
studied (Table). Due to the large scale of the data on the extent of the natural
decline in mass, damages from disease and storability of onion breeding selection
material the obtained characteristics conditionally were grouped.
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Table 1- Onion breeding selections by losses during 2012-2013 storage seasons

Breeding
selection
numbers

ON 020
ON 021
ON 022
ON 023
ON 024
ON 027
ON 072
ON 074
ON 076
ON 080
ON 081
ON 082

ON

ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON

104

105
122
126
129
135
136
142
143
144
147
148
149
151
152
154
155
156
157

Breeding
combinations

Me M 1/08/2
So M1/08/1
So M1/08/2
Av M1/08/1
Av MI/08/2
Tab MI/08/1
19S 1/09/3
So S1/09/3
Tal S1/09/6
Me S1/09/3
W202A 905-02 x Tal
Tal S1/09/3

W202B 906-02 x W449C
942-02

W417B 913-02
Me S1/09/2
19S 1/09/1
Tal S1/09/2
Av $1-08-4-52
Tab S1/08/1-S2/10/1
W202A 905-02 x Tal) BC1
(W420A 901-08 x Me)BC1
W420A 901-08
W420A 901-08 x Tal
(W419A 915-02 x Tal)BCl
(Gal-CMS 406-3 x Me)BC1
W420A 901-08 x Me
WA4B 902-02
W202A 905-02 x Me
WA420A 901-08 x g
B8667 A 1489 xMe
Gal-CMS 406-3 x!g)BCI

Mean
onion
bulb
weight,
g
103,8
145,0
114,3
1194
65,0
113,6
101,4
123,1
120,0
96,0
73,1
86,7
57,3

91,1
156,3
1343
102,0
40,0
37,6
95,8
134,0
54,7
83,3
68,5
101,4
831
29,5
75,7
97,1
86,3
88,3

Total
losses,

%

16,7
10,3
10,0
8,9
20,9
10,7
22,7
15,3
10,0
10,4
18,5
9,6
17,7

9,8

37,0
10,6
15,7
14,3
30,6
16,3
10,4
25,0
16,9
17,0
25,2
10,5
13,6
16,8
11,8
151
9,4

Natural
decline

in
mass,
%
4.8
10,3
10,0
8,9
9,6
10,7
9,9
9,6
10,0
10,4
6,8
9,6
9,5

9,8

16,0
10,6
15,7
14,3
19,0
12,6
10,4
151
12,0
10,1
12,7
10,5
13,6
10,4
11,8
10,4
9,4

Losses
from
diseases ot
60Ne3HrI,
%
11,9
0,0
0,0
0,0
11,3
0,0
12,9
5,6
0,0
0,0
11,6
0,0
8,2

0,0
21,0
0,0
0,0
0,0
11,6
3,6
0,0
10,0
49
6,9
12,5
0,0
0,0
6,4
0,0
4,7
0,0

Storability,
%

83,3
89,7
90,0
91,1
79,1
89,3
77,3
84,7
90,0
89,6
81,5
90,4
82,3

90,2
63,0
89,4
84,3
85,7
69,4
83,8
89,6
75,0
83,1
83,0
74,8
89,5
86,4
83,2
88,2
84,9
90,6
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ON 158 WA417A 913-02 xTal 759 298 147 15,0 70,2
ON 159 (W4A 901-02 xS0)BCI 1060 138 102 36 86,2
ON 160  (W202A 905-02 x S0)BCI 72,0 97 97 0,0 90,3
ON 161  (WA420A 901-08 x Tal)BCl 89,3 82 82 0,0 91,8
ON 162 W420A 901-08 X So 90,0 94 94 00 90,6
ON 163 W449C 942-02 (M) 485 238 175 63 76,2
ON 164 W419A 915-02 x Me 51,3 98 98 0,0 90,2
ON 165  (W202A 905-02 xIg)BCl 720 230 111 11,9 77,0
ON 166 SKI-1 A 302-3 x Me 725 172 172 0,0 82,8
ON 167 W419A 915-02 700 114 114 0,0 88,6
ON 168 W420A 901-08 XAV 1009 181 103 78 81,9
ON 169 W417A 913-02 491 192 111 81 80,8
ON 170 W420A 901-08 x Tab 895 118 118 0,0 88,2
ON 172 W417A 913-02 x Me 85,0 84 84 00 91,6
ON 173 (W202A 905-02 x Me)BCI 90,0 9,0 9,0 00 91,0
ON 174 Tab x LU 1501 331 183 14,9 66,9
ON 176 SKI-1 B 302-4 373 197 159 38 803
ON 178 WA419A 915-02 xTal 679 105 105 00 895
ON 180 W420A 901-08 xTal 1167 2.9 2,9 0,0 97,1
ON 181 SKI-1 A 302-3 xTal 677 125 125 0,0 87,5
ON 182 W419A 915-02 x Tab 1140 88 8,8 0,0 91,2
ON 183 W202A 905-02 640 184 94 9.1 81,6
ON 184 B8667A 1489 x Tab 92,5 95 95 0,0 90,5
ON 185  (Gal-CMS 406-3 x Tal)BCl 76,9 21,7 106 12 783
ON 189 W419B 916-02 522 43 43 0,0 95,7
ON 101 WA4A 901-02 xTal 117 241 9,0 15,2 75,9
ON 192 W417A 913-02 x Tab 1400 86 8,6 0,0 91,4
ON 194 WA4A 901-02 373 224 146 78 776
ON 195 WA4A 901-02 X Me 90,9 5,0 5,0 0,0 95,0
ON 196 W202B 906-02 65,5 97 97 0,0 90,3
ON 197 W420B 902-08 430 140 140 00 86,0
ON 198 W202B 905-02 469 188 133 54 813
ON 200 W202A 905-02 600 111 111 00 88,9
ON 201 W202A 905-02 x Tab 99,3 8,6 8,6 00 91,4
ON 202 nfi x Tab 1190 400 143 257 60,0
ON 208 nfi xMe 1533 118 07 11,0 88,2
ON 209 (Ar S1-08-3)-(MI-10) 693 205 144 6,1 795

By the percentage of natural decline in mass the onion breeding selection
material were grouped as: 1 - high (>12,0%), 2 - medium (10,0-12,0%) and 3 -
low (<10,0%). Categories accepted on losses from diseases during storage were:
1 - high (>12,0%), 2 - medium (5,0-12,0%) and 3 - low (<5,0%). The storability
of onion entries were grouped as: 1- high (>90,0%), 2 - medium (80,0-90,0%)
and 3 - low (<80,0%).
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As shown in the table 1, liigh natural decline in mass (>12,0%) was observed
in 19breeding selections ofonion in 22 selection numbers it was at a level of 10,0-
12,0%, low natural decline in mass (<10,0%) were noted in 27 onion accessions.
The lowest natural decline in mass were observed for onion breeding selections
ON208 - 0,7% and ON180- 2,9%. The maximum natural decline in onion mass
were recorded for selection numbers ON136 -19,0% and ON174 - 18,3%.

Ofthe 68 onion breeding selections investigated 37 have no visible infection
damages on onionbulbs. The maximum loss from diseases were observed in onion
breeding selections ON202 - 25,7% and ON122 - 21,0%; for 17 breeding selection
numbers the loss from diseases rated at the level of 3,6-10,0%.

Ultimately, the economic value of studied onion breeding selections was
integrated into indices to include mean onion bulb weight at 100g, storability
rate at >90%, natural decline in mass at <10% and the loss from diseases at
<10% during prolonged storage. The distinguished integrated indices of onion
bulb storability were documented for onion breeding selections OLLI 22, OLL 23,
ONO076, ON 180, ON 182 and ON192.

Conclusions

The results of the studies showed that the natural decline in mass, losses
from diseases and storability of onion bulbs varied considerably depending on
the genotype of the studied breeding selection material of onion.
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B naHHoll pa6oTe NpeAcTaBneHbl pe3ynbTaTbl 9KCNepUMEHTaNbHOro
nccnefoBaHns Nyka Ha npeaMeT CMOCOBHOCTM K XPaHEHUIo.
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T. K bekcenTos, B. B.TamapoBckas, P. b. AbenbanHoB

BIMAHNE CBAJTAHCNPOBAHHOIT O KOPM/IEHUA
HA MOJIOYHYIO NPOAYKTVBHOCTb KOPOB
B YCJIOBUNAX TOO «I"AJIMLIKOE»

B JaHHOM cTaTbe NpMBOAATCS pe3ynbTaTbl WCCNeAoBaHU no
W3YYEHWUIO BNUSHUS COANAHCUPOBAOHHOTO KOPM/IEHUS HA MOJOYHYIO
NPOAYKTUBHOCTb KOPOB B ycnoBusix TOO «Ianuukoe»

OfHUM 13 OCHOBHbLIX (haKTOPOB MOBbLILIEHWS MPOAYKTUBHOCTM KPYMHOIO
poraToro ckoTa siBfsieTcs cbanaHCUpOBaHHOE KOPM/IEHWE C BBEAEHWUEM B PaL|MOHbI
pasNMUYHbIX KOPMOBBIX [106aBOK, CMOCOGCTBYHOLMX aKTUBM3aLMI MPOLECCOB
nuLLeBapeHus. ToMbKO NoHas c6anaHCMpoBaHHOCTbL PaLMoOHOB 1 KOMBMKOPMOB Mo
BCEM 371eMeHTaM MUTaHWUS - 3rapruun, NPOTenHy, aMMHOKMCA0TaM, MUrapasbHbIM
BeLL,eCTBaM, BUTaMUHAM, aHTUOKCUAAHTaM W APYTUM GMONOTMYECKU aKTUBHBIM
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BELLECTBaM rapaHTUp)eT BbICOKYHO MPOLYKTUBHOCTb XXMBOTHbIX M HU3KUE 3aTpaThl
KOPMOB Ha NPOU3BOACTBO XMBOTHOBOAUECKON MPOAYKLUNN.

C 3T0M LeNblo B NOCNEAHWE FOAbl CTanu WNPOKO UCMO0b30BaTh Pa3NnyHble
KOpMOBble A06aBKK, No3Bonstolwme cbanaHCMpOBaTb PaLMOHbl KOPM/EHUS
XXMBOTHbIX MO MUXPanbHbIM U BUTAMUHHbIM BelecTBaM. OHU BBOAATCHA B
XO60MbIMNX KOAMYECTBax, HO CNOCOBCTBYHOT CTUMYNAUUU (DYHKLUOHANBHbIX
pe3epBOB OpraHu3Ma >XWUBOTHbIX, (DOPMUPOBAHWUIO CTOMKOrO0 MMMYHWUTETa,
YAYULIEHUIO PU3NONOTMYECKOTO COCTOSHWS U NOBbILLEHWUIO NPOLYKTUBHOCTMU.

Llenbto Hay4HO - 1ccnefoBaTeibCKoi paboTbl ABNANOCL U3YUEHUE BAUAHUS
c6anaHCMpOBaHHOCTM paLMOHa Ha MONOYHYH NPOAYKTUBHOCTb U KavyecTBO
Mosnoka. [ns peanusauny 6b1am NpoBefeHbl 0nbIThbl B ycnosuax TOO «anmukoe»
YcneHckoro paioHa lMaenofgapckoii o6n1acTM Ha KopoBax MepBOTesnKax
CUMMEHTaNbCKOM nopofbl. B kauecTBe 6uMog06aBKM 6611 BbibpaH «MupasuT min
18-4 KMZ» npowussoacTsa ['epmaHus.

Bbinv chopmmpoBaHbl 3 rpymnnbl KOPOB-NEPBOTENIOK MO NPUHLMUMY aHAN0roB,
C YY4ETOM MPOAYKTUBHOCTN MaTepeil, >KMBOI MacChl MPKY OCEMEXHWU, AaTbl OTENA.
XKMBOTHBIX cofepXanu B TUNOBOM MOMELLEHUW, HA MPUBA3M NpYU CBO6GOLAHOM
[LOCTyrne K Bofe. YX0f 3a HAMWU Obln 0gMHaKoBbIM. KopMmneHve u foeHWe
NepBOTENOK OCYLLECTBAANN TPW pa3a B CyTKM. CxeMa OMbITOB MNpeAcTaBieHa B
Tabnmue 1

Tabnmuya 1- Cxema OnbITOB

KonnyecTBo XMBOTHbIX,

pynna ron Ycnosus KopmaeHus
I onbIT
KoHTponbHas 6 OCHOBHOI pauuoH (OP)
1 onbITHas 6 OP + 60 r “Mupasut min 18-4 KMZ»
2 onbITHas 6 OP+ 100 r “MwupasnT min 18-4 KMZ»

CornacHo Cxembl OMbITOB, XXMBOTHbIM BCEX FPYMNM CKapM/AMBaIN OCHOBHOW
paumoH, NpeAcTaBNeHHbIA KOPMOCMECHIO, B COCTaB KOTOPOW BXOAWU cchq cunoc
KYKYPY3HbIiA, 3epHodypax. CTpyKTypa pauuoHa 6bina oxaytoweid: cunoc 20 %,
ceHax 20 %, rpy6ble kopma 30 %, komoukopma 30 %. KopoBam-nepBOTENKam
MEepPBOI OMbITHOW rpynnbl CKapMAVBasM KOPMOBYIO [06aBKy M3 pacuéta 60 r u
BTOPOIi ONbITHOW rpynnbl 100 r Ha ronoBy B CyTKU. B COOTBETCTBM C MOCTaBiKHHbIMM
3a/la4aMu B HayYHO-XO3AACTBLYHbIX ONbITax BYCnoBmax TOO «IanmuKoe» Y CrcKoro
paiioHa 66111 U3yyeHbl CXXAYIOLLME NoKa3aTenn: Yol KopoB 3a 305 awei NaKTaLmm
MO KOHTPO/bHLIM J0MKaM, eXefeKafHO; XMMUYECKMIA COCTaB MOJIOKa €XEMECAYHO
B cpeabECyTOUHON Npo6e 0T KaXK40i KOPOBbI 3a [jBa CMEXHbIX AHS Ha CofepXaHue
Xupa 1 6enka B MONOKe ONpeaensv O4uH pa3 B MecsL, B NpUGepMCKOi MOIOYHOM
nabopaTopuu Ha aHa/IM3aTope MONoKa «JlakraH 1-4/20».
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Mpu BKMOYEHUN B paLMoOH OMbITHbIX KOPOB KOPMOBOI A06aBKU
MPOAYKTUBHOCTb XWBOTHbLIX MOBLICMAACH MO CPABHEHMIO C aHanoramu
KOHTPO/LHOI FpynMbl.

MpW OAMHAKOBbLIX YCMOBUSX KOPMMEHWUS U COAEPXKaHWs, HO C pPasHbIMU
J031poBKamMn «MupasuT min 18-4 KMZ» B opraHn3me >KUBOTHbIX MPOU30LLIY
BUOXMMUYECKIME U3MSIbILLIS, YTO 0KA3alo BAIMSIHWE Ha YPOBEHbL UX NPOAYKTUBHOCTM.

Tabnuua 2 - MonoyHas NpoAYKTUBHOCTL KOPOB-NepBOTENOK (M y T )

MNokasatesnb [pynna
KoHTponbHas rpynna | 1
Y[oii 3a nakTaunio, Kr 2808,5+51,16 2981,0+58,15 3011,0+64,80
MaccoBas gons xvpa B Monoke, % 3,710,025 3,86+0,024 3,78+0,052
KonnuyecTso MOJIOYHOr0 Xnpa, Kr 106,88+2,091 115.03 £1.134 114,55+ 1,148
MaccoBas fons 6enka B MOn0kKe,% 3.11+0.011 3,12+0,015 3,13+0,018
KonnyectBo MOMIOYHOro 6enka, Kr 88.45+1.442 93,00+1,15 94,69+1,981
XunBas macca, Kr 489,0+3,73 485,0+3,80 490,3+3,70
KoadduuymeHT monoyHoctu, "o 574,6+14,1 614,6+16,2 606,8+19,2

Mpu NpoBefeHUN UCCNeA0BaHUI Y XUBOTHBLIX OMbITHLIX FPYMN OTMEYEHO
yBeNMYeHne yA0s 3a naktauuo Ha 6,1 % 1 7,2 % Mo CPaBXHUIO C KOHTPO/IbHOM.
370 06ycnoBneHo BAUAHMEM «MupasBuT min 18-4 KMZ»

XapakKTepHo, 4YTO Cpefu XMBOTHbLIX OMbITHbIX TPYNn AnAupyroLiee
nonoxXeHwe no yAok 3aHMMann KopoBbl-nepsoTenku Il rpynns, nonyyasLuve B
cocTase paumoHa 100 r kopmoBOli f06aBKU Ha ronoBy. VX npeyMyLLecTBO Haj
csepcTHMUamm Il rpynnel coctasnno 30 Kr MoMoKa. AHaM3 NakTaLMOHHOR KpUBOiA
Mo MecsLaM NOKa3bIBaeT, YTO CPeALLCYTOUHBINA Y40 Y XXMBOTHbIX NOBbILLANCS A0
BTOPOro MecsLa nakTaLuum, Korga oH 4OCTUr Y NepPBOTENOK KOHTPO/bHOM rpynnbl
12,46 Kr, KOpPOB OMbITHbIX rpynmn - 12,76 - 13,26 Kr.

B onbITHLIX Fpynnax nokasatenu 6b1aum Bbile Ha 6,1 1 7,2 %. CHuXeHue
CPeKCYTOUHOTrO YA0S OTMEYEHO Y MepBOTE/IOK C TPETbEro No AecATbIn Mecsl,
nakTauuun. 310 06YCNOBAEHO (PU3NONOTNYECKUMU OCOOEHHOCTAMYU XUBOTHBIX.

3a nepuof pa3fos y KOpoB, Noay4yaslumX B paunox «Mwupasut min 18-4
KMZ» mMofoyHas nNpoAyKTUBHOCTb YBENMYMNACb B CPaBHEHWMM C aHanoramu
KOHTPOSIbHOW rpynnbl Hal1l2Krn42kre1ln?2 rpynnax COOTBETCTBEHHO MECAUYHbIe
YAOW Y KOPOB - MepPBOTENIOK KOHTPO/IbHOM M OMbITHBIX FPYMN NpeicTaBneHsbl B
Tabnuue 3.
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Tabnuua 3 - MpogyKTUBHOCTL NepBOTeNoK 3a 305 g naktauun, kr (MyT)
Mecau, naktauum [pynna
KoHTponbHasa rpynna | 1
1 312,33+10,46 365.4il0.35 305.61i9.10
2 369.25+13.94 400114.2 382.75il6.34
3 354.18+13.16 382112.99 387.50il2.95
4 325.75i9.51 353.5110.2 358.25il0.53
5 322.92i8.66 309.3110.3 346.68il0.61
6 283.91il1.08 291.2110.5 313.88i8.92
7 232.00ill.91 264111.2 275.25il0.97
8 220.10il2.99 228.7i9.60 243.87i8.38
9 198.75i9.41 198.1i9.08 203.75i9.07
10 189.36i7.62 190i 7.75 193.49i9.18
Bcero 3a 305 fHel 2808.53i51.16 2981160.2 3011.03i64.80

AHanun3 faHHbIX Tabnuubl No3BonsAeT cAenartb BbIBOL O TOM, YTO
NPOAYKTUBHOCTL MEPBOTE/IOK MO0 MEeCALaM NaKTauum M3MeHanacb cnegyrowmm
06pa3oM: y XXMBOTHbIX KOHTPOJIbHOM Fpynnbl Hambonee BbICOKMIA yaoin 369,25
Kr 0TMeyasics BO BTOPOI MecsiL, 1akTaumu, 3aTeM Habnoaanoch NoCTeneHHoe ero
CHWXXeHVe 10 KOHLa naKTauuu.

KopoBbl - nepBoTenku Il onbITHOW rpynnbl MMenn HauboNblIYH
npofyKTnBHOCTb 400,00 Kr COOTBETCTBEHHO TAK)KE HA BTOPOM MECSILE, a XKMBOTHbIE
Il rpynnbl 387,50 Kr Ha TpeTbeM MecsLe

MprMeXKHWe B KayecTBe KOPMOBOI J06aBKW B PaL0OX KOPOB-MepBOTENoK
«MwupasuT min 18-4 KMZ» noBausno Ha cofepXaHne OCHOBHbIX MUTATENbHbIX
BELLECTB M XXKOTOPble (IU3NKO-XMMUYECKME MOKA3aTeNN MOJOKa.

AHaNN3 NONyYeHHbIX AAHHbIX CBUAETENIbCTBY, UTO MO COLEPXAHUIO
CyXOro BeLlecTsa B MOJIOKe XMBOTHbIE OMbITHLIX FPYMM NPeBOCXOAWV aHaNoros
KOHTpObHON rpynnsl Ha 0,13-0,36 %. YBenunyeHue coaepXaHus Cyxoro BeLLecTsa B
MOJIOKE XXMBOTHbIX OMbITHbIX rPyrnax, Noay4asLUnX B COCTaBe pauuoHa «MvipasuT
min 18-4 KMZ» 06yLUIOBIKHO NOBbILLEHNEM YPOBHS 0OMeHa BELLEeCTB B OpraHu3mMe
KOPOB-MEPBOTE/IOK, YTO COOTBETCTBEHHO CKa3a/ioCh Ha KaYeCTBE MOJIOKa.

Tabnuua 4 - XMMUYECKMil COCTaB 1 KaueCTBO MOJSIOKa KOPOB-MepPBOTE/I0K

Ipynna
MNokasaTenb
KoHTponbHas rpynna | 1

Cyxoe BellecTBo, % 12.53i0.04 12.66i0.04 12.89i0.09
COMO. % 8.9010.03 9.0010.02 9.1210.09
Xnp. % 3.7510.025 3.8610.024 3.7810.052
O6wwii 6enok, "o 3.06i0.01 3.0810.01 3.1210.02
JakTo3a, 4.5710.02 4.6510.01 4.7310.04

MnoTHOCTL, A 27.31i0.14 27.68i0.07 28.06i0.39
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TuTpyemas KMCNOTHOCTb,
T

0 17,240,20 16,740,14 16,6620,12
3HepreTnyeckas LLeHHOCTb,
KX 70,13+0,26 70.81+0.24 72,37+0,28

Mokasatenns COMO Mo/0Ka yBenmuuacs B onbITHbIX rpynnax Ha 0,1 % u
0,22 % no cpaBLUHMIO C aHa/0raMu KOHTPOJIbHOM rpynmbl. A Takxe HabntogaeTcs
MOBbILLEHWE XXUPHOCTU MOJIOKA B NEPBOV ONbITHOW rpynne. Bo BTOPOI ONbITHOM
rpynmne XWPHOCTb MOJIOKa Bblfa HUXKe, YeM B MepBOIA OMNbITHOM Fpymnne, BO3MOXHO
3TO CBA3aHO C MOBbILWEHWEM Haf0s MOJOKA.

AHanusnpya BAWsiHWE ckapmnueaHua «MwupaBuT min 18-4 KMZ»
YCTaHOBWU/IN, YTO MOKa3aTeNb KACOTHOCTM COOTBETCTBOBAS Tpe6oBaHuaAM TOCT
P 52054-2003 Ha 3arotoB/iseMoe MOJIOKO. B uccnefoBaHusAX Mo nokasaTento
TUTP)EMOW KNCNOTHOCTU CYLLLECTBEHHbIX PA3NUYMIA MeXAY FpYNnamu X BbISBXHO.

Monoko KOpoB BCEX FPynn UMeNo 1rpynny YncToThbl, a 061as 6akTepuasibHas
o6cemexxHHOCTb cocTaBnsna ot 300 go 500 Thic/cM3 4TO XapaKTepu3s)eT ee
X0poLuee CaHUTApHO-TUTMEHNYECKME COCTOAHNE.

Takum 06pa3om, pe3ynbTaTbl UCCNELOBAHUA CBUAETENLCTBYHOT O TOM,
4yTO npuMexHue «Mupasut min 18-4 KMZ» B payuoHax KOpOB-MepBOTENOK
NO3BOMIAET YNYULINTL KaYeCTBEHHbIN COCTaB M NUTaTeNbHYH LEHHOCTb MOJIOKA.
Mcxoasa M3 BCero BbIWEW3/TIOXEHHOI0 MOXHO CAenaTb BblIBOA O TOM, YTO
opraHusaums noaHOLEHHOro u c6anaHCMPOBAHHOIO KOPMJIEHUA XUBOTHbIX
BO3MOXHa NpuW ycnosum obecneveHns B paLMoHax BCEX 3/IEMEHTOB MUTaHWSA, B
TOM YmCe N MUrapasbHbIX BELLECTB M BUTAMUHOB, B ONTYMa/bHbIX KOMIMYEeCTBax
N COOTHOLLIEHNSIX.
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asblKTaHAbIPYAblH CUbIpAApbIHbIH CYyT BHIMAIriHe acepiH 3epTTey
HaTU>Kenepi 6epinreH.

This article presents the results ofstudies on the effect ofbalanced
feeding on milkyield ofcows in terms o fLLP «Galitzkiae».

YK 636.1

E. C. lNoppeeBa, B. A. Tpy THVKOB,
A. A. bopayHos, T. L. AcaHb6aeB

BIMAHVE HOBOANTANCKOW NOPOAbI NOWAAEN
HA PA3BUTUE NMPOAYKTUBHOIO KOHEBO/ICTBA

B cTaTbe M3N10>KeHbl MaTepuanbl pasBefeHus HoBoanTallcKoit
nopoab! nowageii B ycnosusax Cubupmn, AnTas n KasaxcTaHa.

ABTOpaMM [jaHbl XapakTepucTUKM CO3faHHbIX MMHUIA, OTMeUeHbl
HEAOCTATKM IKCTEepbepa, aHblPeKOMEH AL PalioHOBPa3BeeHNS 9 TUXMHUIA,

Bo/bLUYI0 pofib B Pa3BUTHM KOXBOACTBA ANTaliCKOro Kpas urpaeT MscHoe
MPOAYKTMBHOE KOHEBOACTBO. XO03AMCTBEHHas L|e/1eco06pa3HOCTb Pa3BUTUS
TaByHHOr0 KOLUBOAETBA, Kak CreLaM3MpoBaHHO 0TPac/Iv Bbi3bIBaeTCs TEM, UTO
OHO No3BO/ISET GoNlee NPOAYKTUBHO UCMOMb30BaTh TPYAHOAOCTYMHbIE TaeXHbIE,
rOpHbIE U NMOMYNYCTbIHHbIE MNACTOMLIA, MANONPUrofHble A1s COAePXKaHMs CKoTa
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Lpyrux BuaoB. TabyHHble nowagmn cnocobHbl K 60/bLINM Nepexofam npu cMex
nacTéuLy, nacyTcs Ha 3HaYMTe/IbHOM YAalleHUU OT BOAOUCTOYHUKOB (g0 15-20
KM 1 6onee), Xopowo npucnocobneHbl K TebexxBke (nactbbe 3uMMoit) faxe Mo
rny60Komy CXry. B cBA3u € 3TUM, MACHOE KOXBOACTBO X YLIEMASET Apyrue
oTpacnu nacToéuLHOro XXMBOTHOBOACTBA M CNOCO6CTB)ET 60/ee NOMHOMY
MCMONb30BaHNI0 eCTECTBEHHbIX KOPMOBbLIX PecypcoB. [ns BeAeHUA MSCHOro
TabyHHOr0 KOXBOJETBa XX Tpeb)eTca 3HauuTe/bHbIX 3aTpaT Tpyga. TabyHHoe
KO>XBOZCTBO M0 NOKa3aTeNsiM MPOM3BOAUTENILHOCTY TPYAA X TOMbKO X yCTynaeT
LpYTrvM O0Tpacnsm nacTomLLHOMO XXMBOTHOBOACTBA, HO M NPEBOCXOANT NX. H13Kue
3aTpaThl TPyAa U LeXOKHO-MaTepuanbHbIX CPeACTB Ha BblpalinBaHue TabyHHbIX
nowagei 06ycnosnmBaloT peHTabenbHoe BeAeHVe OTpacnu.

Mpw 3TOM B NOBbILLEHWUMN PEHTabENbHOCTM 0TPac/av TabyHHOro KOXXBOACTBA
BaXKHas pofib OTBOAWUTCS COBEPLUEHCTBOBAHWMIO MAEMEHHBLIX U MPOAYKTUBHbIX
KayecTB CYLLECTBYIOLLMX W BblBe4eHUE MACHbIX HOBbIX NOPOJ fowWwageii.

B cBa3n ¢ 3Tum, no peweHnto Konnerum MCX CCCP ot 12 pfekabps
1978 ropa npukas Ne 34, BceCOH3HbIM Hay4YHO-UCCNeA0BaTENNILCKUM UHCTUTYTOM
KOHeBofACTBa Poccefibxo3akaemuu npu yvyactuu CneunanucToB X03AMcTs
AnTaiickoro kpasi u MopHo-AnTalickoii AO 6bina HayaTa paboTa no BbIBEAEHUIO
HOBO/ MOpoAbl flolwageinl MACHOTO HamnpaBneHns MPOAYKTUBHOCTU. PaboTa Haj
BbIBefeHVeM HoBoanTainckoim nopofbl MACHOrO Harpas/eHWUs NPOAYyKTUBHOCTM
Benacb B TedeHume 20 fieT B yeTblpex xo3flcTBax AnTaickoro kpas: OMX
«HoBoTanmykoe», AO3T «Cunbupb», AO3T «bawenak» n CT «[opHOE» K
6 xo3aiicTBax opHo-AnTaiickoin AO [1,11c].

B 2000 roay MocyaapcTaaluas Kommcens Poceuiickoi degepaiym no UcrbITaHuio
N OXPaX CEXKLMOHHBIX AOCTVXEHWIA yTBEPAMIA CO3AaHHbIA MacCcuB noLafeil kak
CamOCTOATE/bHYHO NMOPOLY C MPUCBCLUMEM eli HAMMLLIOBAHME - HOBOA/TTAMCKaS.

VcxogHbiMU hopmamu AN BbIBEAEHWUS NOPOAbI NMOCAYXWUAN YNyYLLEHHbIe
nowagmn antaiickoli NOpoAbl M 3aBOACKME TSHKEN0BO3HbIE NOPOfbl: IMTOBCKas,
COBETCKas 1 pycckas.

YHUKaNbHOCTb NOPOAbl 3aK/l0YaeTca B TOM, UYTO /0LIaAN pa3BoaaTCA npu
KpPYrnorogoBoM NacTouLLHO-TEHEXBOYHOM COfepXKaHuy. J1ollaim HOBOANTaCKOM
nopofbl akKyMynmpoBanu B cebe nyyllme KavyecTBa UCXOAHbLIX NOPOS: KPYMHbIi
POCT, BbICOKYHO XVBYO Maccy U XOpOLLME MSACHbIE Ka4eCcTBa OT TSXKEN0YNPSXKHbIX
XepebLos, a NpMcnocobneHHOCTb K CYpOBbIM YC/IOBUAM KPYr/i0rofoBoro
NacTOMLLHOMO cofepXaHus yHacne4oBanm oT anTalickux MeCTHbIX flolagei.

Ha 01.01.2014 ropga noronoBbe foWaAein B NAEMEHHbIX X03AACTBaX
cocTaBnseT 2499 ronos, B T.4. 1077 KOXXMaTOK 1 97 >KepebL0B-Npon3BoANTENEN.
B npoueHTHOM COOTHOLLEHMU HOBOaNTalickas nopoga coctaBnseT 91% ot Bcero
MeMEHHOr0 NOro/oBbs NoLWwaei Kpas.

3a nocnegHue 10 net B ANTaliCKOM Kpae MOro0fioBbe MJeMEHHbIX
HOBOANTACKOM NOpPOAbI nowagel ysennumnock Ha 1827 ronos ( Ha 370 %), B
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TOM 4mncrnie NOro/oBbe XepebLoB BO3POCNO Ha 77 ronos (Ha 385 %), NOronoBbe
KOXMaToK - Ha 756 ronos (Ha 335 %).

B3pocnble nowaan, HoBoanTancKo NopoAbl, COOTBETCTBYHOLLME Kaccy 3imTa
MMEeT NPOMepLI: BbICOTa B XOJIKe Y Xepebuos - 156,4 cm, y Kobbin 149,5 cwm;
AnnHa TynoBuwa 166,8 cm 1 161,1 cM COOTBETCTBEHHO; 06XxBaT rpyam 200,3
(194,0) cm; obxsaT nactu 22,8 (20,2) cwm.

CpefHAs XMBas macca B3pOC/bIX XXepebLoB-npoussogutenein 624 kr,
B3pOC/NbIX KOObIN - 571 Kr, OTAeNbHble Xepebubl U KOObI/ibl BECAT CBblLUe
700 kr. Mo npomMepam M >XMBOW Macce XepebLbl-NPonM3BOAUTENN U KOObIbI
COOTBETCTBYIOT TPebOBaHMUAM Knacca anuTbl. XKepebata npu 0TbeMe JOCTUTAIOT
[0 310 kr, B 1,5 roga cpeaHuin Bec MonogHsika coctaBnseT 350-380 Kr. ExxerogHbli
MPUPOCT XXMBOIA MacChbl cocTaBnsieT B cpexm 80-100 «r.

Ko06bl/bl HOBOANTANCKOM MNOPO/LI UMEIOT J0CTaTOUHO BbICOKYHO NIOL0BUTOCTb.
B cpegHem 3a psf neT NNofOBUTOCTb cocTaBuna 75-82%. [enoBoli BbIXOA
HaxoanTbes B Npefenax 65-75%. 370 CBA3aHO CO CreuntmnKon KpyrnorogmyHoro
TabyHHOro KowsopAcTBa [2,13 c].

Nowaan Hosoantalickoil NopoAbl MMEKOT BbICOKME MOKa3aTeN MACHbIX
KayecTB: y6OWHbIN BbIXOA COCTaBnseT 57,7%, Npu coaep>kaHnm 6enka B msce 6onee
22%.. OT 0AHOM KOLUMATKM MOXHO €XXerogHo nosilyyaTb CBbiLUe 2 L Msca B XKUBOMA
macce, cebecToMMOCTb KOTOPOro B 2-3 pa3a HUXe, YeM B MACHOM CKOTOBOACTBe. B
CTPYKTYpe 3aTpaT NPOomn3BOACTBA KOHUHbI Ha JON0 KOPMOB NpuxoauTses 3-7 %.

JKoHOMUYecKan apeKTUBHOCTb pa3BefeHuns nowaeii aToli Nopoabl O4eHb
BbICOKas U B OTAENbHbIE oAbl peHTabensHocTb gocturaet 300% [3,2 c]. .

[MOMYMO OCHOBHOrO CBOEr0 Ha3Ha4YeHWs noLlaan HOBOANTANCKON nopogbl
ABNSAIOTCA LEHHbIMU YNyyLlaTenaMu B NPOLYKTUBHOM KOXBOJCTBE pas/iMyHbIX
NPMPOAHO-KNMMaTUYecKux 30H Cnbupmn n Antas [1,53 c].

JoCcTaTouHbIM CNPOCOM MO/b3YHTCA HOBOANTACKME NoLIaAn U B KazaxcTax.

LLmpokue nepcnekTUBbl CeNeKLWOHHON paboTbl B NPOLYKTUBHOM
KOXXBO/CTBe 06yCnaBn1BaeTca peannsanmeil NoTeHUMaIbHbIX 6UONOMMYECKMX
BO3MOXHOCTEN reHooHAa folafeid B AOCTUXKEHUMN BbICOKMX MOKasaTenein
NPOAYKTMBHOCTU. COBEpLUEHCTBOBaHUE HACNeCTBEHHbLIX KauyecTB follajei B
NPOAYKTUBHOM KOHEBOACTBE AOCTUraeTcs B OCHOBHOM MPW YUCTOMOPOLHOM
pa3BefieHuu, BOCNPOU3BOANUTENbHBIM U NOTNOTUTE/IbBHOM CKPELLMBAHUN.

OCHOBHbIMMW CeNeKLMOHHbIMW Npu3Hakamum B TaBYHHOM KOHEBOACTBE
ABNAKOTCA TWUM NOWAaAN, ee macca, YpoBEHb MOMOYHOW NPOAYKTUBHOCTM U
BbICOKas MPMCNOco6/1eHHOCTb K KPYTr10ro40BOMY TabyHHO-Te6ELLIBOYHOMY METOAY
cogepxaHus. Ncxopga us atnx 3agad B 2006 rogy B KX "Typap” 6bi/n 3aBe3eHbl
10 ronos xepe6bunkoB 1 20 rofoB KOOLISIOK HOBOANTANCKOW NOPOAbL! TOLIAaAEel
MSACHOMO HanpasneHWUs NPOAYKTUBHOCTY.

HoBoanTaiickasa nopoja 06/1a4aeT XOPOLUMMU MACHBIMW U HOKMPOBOUYHBLIMU
KauyecTBaMm, MHTLLICUBHbIM POCTOM, Pa3BUTUEM, BbICOKOAMOIOYHOCTLHO M M/I0A0BUTOCTHIO.
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Oc060 LEeHHbIM X03ACTBEHHO-OMONOrMYECKMM KayeCTBOM floLlafei 3Toi
nopoAbl ABAAETCA COXPaXXHUe MOMe3HbIX KaYeCTB MECTHbIX MOPOJ: XOPOLLYH
NprUcrnocob/1eHHOCTb K KPYT/10rof0BOMY NacTOUILHO-Te6EXXBOUHOMY COAEPXKAaHMIO
M UCMONb30BaHUN NACTOULHBIX YrOAWNA, HefOCTYNHbIX ANA APYrUX BUAOB
YXUBOTHBIX.

Cenekuus nowageil HoBoanTalCKOW Mopoabl NpU KPYrnoro4oBoM
nacTéULLHOM COZepXaHWM MO3BOMUAA CO34aTb XXMBOTHbIX, MPUCMNOCOBMEHHbIX
K pa3Ho0o6pa3HbIM YCNO0BUSAM COAEPXAHWUSA C KPEMKOW KOHCTUTYLMEN,
BbIHOC/IMBOCTbID, KPEMKUMU KOXUYHOCTSMMU, MPOYHLIMU KOMbITAMMU, YTO He
CBOWCTBEHHO TS)XKE/I0BO3HbIM NOPOAaM.

Xepebubl HoBOanTacko nopodbl 06n1afardT CUNbHBIM WHCTUHKTOM
KOCAYHbIX BOXaKO0B, KOObI/bl 0614210 XOPOLUMMU MATEPUHCKUMU MHCTUHKTaMU.

OCHOBHbIM MoKa3saTesieM MACHOW NPOAYKTUBHOCTM XXMUBOTHbIX AB/ISETCA UX
XuBas Macca. B Tabnuue 3 npuBefeHbl CpaBHUTENbHbIE aHHbIE M0 XMBOI Macce
Ka3axCKux 1 HOBOANTalcKMX nowagei, passognmeix B KX "Typap”.

Ta6nmua 3 - XKuBas Macca pasBoAKMbIX B X03aiCTBE NMopoj, follaaei, Kr

Mopoga Mon Bospacrt, net [onos Mzt o] Cv
Kasaxckas »xabe XKepebubl 5-6 3 439+10,6 18.5 4.2
Ko6bibl 4-5 18 412428 12.2 2.9

HoBoanTaiickas Xepebubl 5-6 3 552+17,4 30.2 5.4
Kobblinbl 4-5 18 493+5,1 21.8 4.4

[aHHble, npusefeHHble B Tabnuue 3, HarnsigHO AEMOHCTPUP)ET, YTO
XepebLbl HOBOANTANCKON NOPOLbl, AOPALLEHHbIE Y)KE B YCMIOBUAX CTEMHON 30HbI
Masnogapckoro MpumpTbiwba (KX "Typap™), NPeBOCXOAAT CBOMX CBEPCTHUKOB
Mo Kasaxckoi nopoge Ha 113 kr (P>0,999), y Ko6bI/1 COOTBETCTBEHHO NPEBbILLEHNE
cocTaenset 81 kr (P>0,999).

Lpyrnmm xxmanoBaxHbIMU MOKa3aTeNsiMy 06LLero pa3BuTUS XXUBOTHbIX U
NX MSICHOW MPOAYKTUBHOCTU ABASAIOTCA NPOMEPbI TENOCN0XKEHUS, NPUBESEHHbIE
B Tabnuue 4.

Tab6nmua 4 - OCHOBHbIE MPOMePbI Pa3BOANMbIX Mopoa noluagei, My T

[pomepsbl, cM
Mopoga Mon Ton.  Beicota  [AnuHaTynosuiia O6xsat rpyau  O6XBaT NACTY
B XO/IKe
Kaszaxckasa Tuna 3 142,0£1,20 147,3+1,45 177,3+1,45 19.1lU.66
Xabe 9 18  138,8%4,14 144,8+3,54 174,8+7,33 18,0+0,80
HoBoanTaiickas 3 153,3+1,45 159,3+1,45 193,6+4,48 22.6+1.33

9 18 150,1+3,95 155.3+5.23 185,6+8,36 21,540,51
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M3 1abnmubl 4 BUAHC 4TO XKepebLbl-NMPon3BOAUTENN HOBOAITANCKOM NOPOAbI
MO BbICOTE B XOJ/IKE MPEBbILLAIOT CBOMX CBEPCTHMKOB Ha 11,0 CM, KOXMaTKu
COOTBETCTBEHHO Ha 11,3 cM; MO ANV TynoBuLLa Xepebubl NpeBblwarT Ha 12,0
CM, KOXXMaTkmn Ha 10,5 cm; no ob6xsaty rpyam 15,7 cm n 10,8 cm; no obxeaty
NACTM XXepebLbl HOBOANTANCKOM Nopofbl Ha 3,5 CM, Kob6bIfbI - 3,5 cM npeBocxoaaT
CBOMX KazaxCKux cBepcTHMKoB (P>0,999).

Takoe NpeBOCXOACTBO B OCHOBHbIX MOKa3aTensax MACHOW NPOAYKTUBHOCTU B
COYETaHMU C afanTUBHbLIMU B1ONOTMYECKMMM Ka4ueCcTBaMM HOBOA/TANCKOM MOpoAbI
B MECTHbIX YC/TOBUSX pa3BefeHns No3BONNAN HaMm CTaBUTb Nepej coboii 3agady no
Mcnonb3oBaHMto aththeKTa reteposmnca 415 NOBbILUIEHWN MSICHON NPOAYKTUBHOCTHU
MECTHbIX /I0LIaAe NYTEM CKPELLMBaHNS HOBOANTANCKMX XXepebLoB C MaTKamu
Ka3axCKoil nopofbl Tvna Xabe, a TakXe HaKoMieHWus nomecein 605ee BbICOKON
KPOBHOCTU C LeNbIO MPEANOCLINIKU CO3AaHNSA HOBbIX JIMHWUIA, a B AaNbXALIEM 1
TMNa MACOMONOYHOI0 HampaB/eHWs B Ka3aXxCKOWM nopoge.

XapaKTepuctuka 61MONOrMYeCKNX N XO3SMCTBEHHO-MOME3HbIX MPU3HAKOB
NPOAYKTUBHOCTM HOBOANTaliCKON NopoAbl 4ano OCHOBaHWe npegnonaratb,
YTO HepoACTBEHHasi C Ka3axCKOlW fowagbio nopofa, B TO Xe Bpems
obnagatouas 4oCTaTOMHO 6IM3KMMUN Ka4eCTBEHHbBIMW MPU3HAKaMU KaK BbICOKas
NPMCcNoco6a1eHHOCTb K CYPOBbIM KAMMaTUYECKMM YCOBWAM, MIOAOBUTOCTD,
XOpOoWwne HaXXMPOBOYHbIE KayecTBa, OT/IMYHbIE KOCAYHbIE WHCTUHKTHI,
MOXET ABNATLCA YNy4yllaTenemM MeCTHbIX Ka3axCKMX NoLiafeil no OCHOBHbIM
CeneKuMoHMp)emMbiM MPU3HaKaM: XUBas macca, NpMcrnocobuTensHble KavyecTsa,
3KCTepbep, KPemnocTb KOHCTUTYLMUK 1 ap.

06 3KCTEpbepe M TUME KOHCTUTYLMM MCMONb30BaHHbLIX A5 3TUX Lenei
»KepebL0B-NPOM3BOANTENEA HOBOANTANCKOW NOPOAbI HarfsigHOe npeacTaBneHne
[aloT nx (otorpaduun, NpuBeAEHHbIE HMUXKE.

YKepebLbl-Npon3BoANTENIN HOBOAITAACKOK NOPOAbI, AONYLIEHHbIE A/1S
CKPELLMBaHMs ¢ KOGbINaMM Ka3axXCKOi mopogabl Tuna xabe
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Xepebel-npon3BoanTeNb HOBOANTACKOW NOPOLbI
epkynec 90-02 (152-161-210-23-628)

Takxe nowagieit JaHHON NOPOAbl C YCNEXOM UCMONb3YHT AN paboTbl Noj
cefniom (nacTbba XXMBOTHbIX B MPeArOPHOMA 1 FOPHOI MECTHOCTM, KOHHbIN TYpU3Mm)
1 B YNpsXXU ANS NepeBO3KU rPy30B. B CBA3M C 3TUM CMPOC Ha HOBOATANCKYHO
nopogy nowageit 4OCTaTOYHO BbICOK.

B HacTosLLee Bpems paboTa Mo COBEPLUEHCTBOBAHWIO NOLLa/ei HOBOANTACKON
nopoabl npogoskaerca. OHa BefeTca Ha NOBbILIEHWE MACHbIX KayecTB MyTeM
OJHOPOAHOr0 1 PasHOPOAHOro NoAbopoB NPW YMCTOMOPOAHOM pasBefeHun, B
YCNOBUAX NPUHATOM TEXHONOTUN. Y UNTbIBasA 3KCTEHCUBHbIE YCIOBUS COLEpXKaHUs
nowagen, fonyckalTCs KOPPeKTUpYHOLIMe CKpeLimBaHus € xxepebuamu
TSOHKENOYNPSXKHbIX MOPOS, YYACTBYIOLWMNX B BbIBEAEHUM HOBOATANCKON NOPOLb.

CNoXHOCTb U TPYAHOCTb COBEPLUEHCTBOBaHUA f0LlajAeli, pasBoaUMbIX B
3KCTEHCUBHBIX YCNOBUAX COAEPXaHWsA, 3aK/ao4vaeTcs B TOM, 4TO Npu o6Liem
XXFaTUBHOM BO3[EMCTBMU LW6NArONPUATHLIX YCNOBWIA COAEPXXaHMA Ha pacTyLLnii
opraHusm, B 60/bLUel CTENeHN 3TOMY BO3AENCTBUIO NOABEPXKEHbI XepPebUnKy,
MOKeNU Kobbinku. MoatoMy, 4To6bl 60/ee MOMHO MUCMO/b30BaTh FEXTUYECKUI
noTeHuMan nopofbl, W36XoANMO 0coboe BHUMaHWe 06paTUTb Ha Co3fjaHue
6naronpuATHbLIX YCNOBUIA BbipallMBaHUA Xepe6umKoB. bes LeneHanpasBneHHOro
BblpaLLMBaH1A NPOU3BOANTEXI TPYAHO HAAeATLCA Ha BbICTPOE COBEPLLIEHCTBOBaHNE
nopogsl. B T0 e Bpems, MO3MTUBHBLIM ()aKTOPOM SBASAETCA TO, YTO BbipalyuBaHue
XXUBOTHBIX B [OCTaTOYHO 3KCTPEMANbHbIX YCOBUAX Mbl MOMTyYaeM KpPemnkux,
BbIHOCNMBbIX, XOPOLIO MPUCMOCOBMEHHBIX K CYpPOBLIM YCN0BUAM COAEPXaHUS,
NPeKpacHo nepejaroLmMx CBOM LeHHble kKayecTBa NoToMcTBY [3,4 c].
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CenekuunoHHas paboTa Mo COBepLUEHCTBOBAHMWIO fOLIAfeil HOBOANTACKOW
nopofbl BeAeTCA N0 KOMMJ/EKCY MPU3HAKOB BKIKOYAKOLWMX (DEHOTUM, MACHbIE
KadyecTBa (NpoMepbI, XUBas mMacca), TUN, aKcTepbep.

JInHUN HoBOoaANTaliCKO Nopoabl

Pa3BefeHne Mo NUHUAM SBNSeTCA Haubonee AeACTBEHHbIM MeTOAOM
COBEPLULLCTBOBaHNS MOPOAbl U OCHOBAHO Ha rly60KOM M3YyYeHUW HACKACTBEHHbIX
CBCIACTB XMBOTHBIX. B npoLiecce paboTbl N0 BbIBEAALLIO MOPOAbL! 1 ee fanbIEMLero
COBEpPLLEHCTBOBaHUS, Ha OCHOBE Pe3yNbTaTOB OLLaXM XepebLoB-npon3BoauTeisii no
KauecTBY NOTOMCTBA, BblZeiLLbl 6 raBaornyeckunx rpynnsoLlaieii u B HaCTosLLIEE Bpems
BefeTcs (hopMMpOBaHUE 6 NIMHWIA: YeTbIpe OT XKePeOL0B NUTOBCKO TSHXKENOYMPSHIKHOM
nopogbl - Apbaca, N'mHTapaca, KoTeropa, 'po3HOro 1 jBe 0T COBETCKCIA TAXENOBO3HOM
- PekpyTan Meva. K coxailLuio, Moka Te CMOT/M BbIENNTb HU OAHOW FeTBaNor n4eckoim
rpynnbl OT XKepebLOoB C NPUAUTUEM KPOBU PYCCKUX TSHKENI0BO30B.

UncneHHOCTb Nowwagei B 3TUX IMHUAX TB3AMHAKOBA U CBA3aHa C NepuoLoM
Hayana popMUpoBaHUA U UCMOJb30BAHNSA IMHWIA.

Ha ocHoBe aHanuWsa maTepuanoB N0 pPOCTYy W pa3BUTUIO Nowagei
HOBOanTackoli nNopoAbl, YCTAHOBMAEHO MPEWMYL,eCTBO MO OCHOBHbIM
CeneKkLMOHUPYyeMbIM NpU3Hakam (KMBas Macca, NPOMepbl) AUTEAHbIX Nnolazel
BCEX MO0/I0BO3PACTHbIX FPYMN N0 CPAaBTEHUIO C TeNUTERHBIMUW. 3To NPEUMYLLECTBO
HabngaeTcs Kak Npu CKpewMBaHWWU C TENUTEWHbIMKU MaTKamu, Tak M npu
NUTEAHOM pa3BefieHNM - KPOCCe U MHOPUAUHTE.

Mo >XMBOW Macce He BbISBNEHO 60MbLIMX Pa3IUYUA MeXAY NUHUAMM,
3HAUMTEeNbHO 60MbLUIE BHYTPU MTEVIHbIE (heHOTUMMUYECKME pasnnums, KOTopble
no xepebuam-npomnssognTensm gocturatoT o 210 kr, Kobbinam - go 230
Kr, MONMOAHAKY - A0 157 Kr. TabyHHbI cnocob cogepXXaHusi HOBOANTalCKNX
nowlajeri Te N03BONSET M36eXaTb MHOPUAMHTA, K TOMY Xe YMEPEHHO POACTBEHHOE
crnapuBaHue cnocob6CTByeT MOALEPXaHUK MOMe3HONW HacneACTBEHHOCTU
pofOHaYaNbHUKOB. B page X03ACTB MCMOMb3YIOTCA MHOpeaHble Xepebubl, OT
KOTOPbIX MOMYYEHO 3IUTHOE NOTOMCTBO.

JlnHuna Apbaca.

dopmupoBaHue nnHMM Apbaca Havato B CIK «Kbipnbik» Pecnybamnku
AnTall 1 B HaCTOsLLee BpeMs IoLamn 3TON IMHUM pa3BOAATCS BO BCEX X03ACTBaX,
B KOTOpbIX BefeTca paboTa C HOBOaNTaWCKOW MOpPOAONA nowagen.)Kepebubl-
NPOW3BOAUTENN U KOObLIMIbI KPYMHbIE, MacChBHbIe, C AJIMHHbIM KOPMYCOM,
LUMPOKOW, rNy60KOI rpyAaHOA KNEeTKOM, XOpOoLOo 0BMYCKYNEHHbIMW CMIVHOW 1
nosicHuLen. N3 iEfocTaTKoB aKcTepbepa HabtoaaeTca rpybosaTas rofiosa,MAarkas
CNWHA, TECKONbKO CNYLUEHHbIA, KOPOTKWIA KPYN W cnabblii KONbITHbIWA POr.

CpefHsas XuBas Macca NnoTOMCTBa OLELIHHOro B Bo3pacTe 1,5 roga - 353 kr,
Ko6bl/1bl B BO3pacTe 2,5 roga, 0TobpaHHbIe 419 BOCNPOU3BOACTBA UMEIOT CPEAHIOH0
XUBYHO Maccy 470 Kr, 4TO COOTBETCTB)ET K/1accy 3/nThl, CPELHSAN XMBas Macca
B3POC/bIX KO6bIN - 589 Kr.
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B npouecce paboTbl B IMHUK Bbigenanch Tpu BeTBY : B CIMK «AMypcKuii»
-Apramaka 29-85 n Agnepa 51-80, B @Y1 «HooTanmukoe» PCXH -Alicbepra
14-83. AHanu3 pe3ynbTaToOB MCMNOMb30BaHMA XepebuoB NMHMM Apbaca npu
pasfMyHbIX MeTofax pa3BefeHNs MoKasasl, YTo OHW AT XOpoLuune pesynbTarhbl
KaK npu BHYTPUMOPOAHOM pa3BefeHUN - UCMONb30BAHUM UX Ha XAMXKAHbIX
MaTKax, TaK U Npu Kpocce ¢ MaTkaMu inHumM [MHTapaca.

VMicnonb3oBaHWe MHOPUAMHIA, & TaKXKe CnapuBaHue SIMHEeRHbIX MaTokK ¢
XU AHBIMY XKepebLuamu LW Jano NONOXUTENbHbIX Pe3yNbTaToB, B TO XKe Bpemst
B UMC/e MHOPEAHbIX XMUBOTHbLIX BCTPEYaINCh MATKW A0BONbHO KPYIHbIE, XWNBOM
maccoii cabllle 600 Kr.

JinHua "'mMHTapaca.

dopmupoBaHme 3Tol NMHKUM HavaTo B CMK «KbIp/bik» 0T ABYX XepebL,0B
NIMTOBCKOM TSHKeNoYyNpsXHON nopogbl:, nonycmubcos - 027 1T XKaiisgpaca n 026
Nt Xapguca. PaboTa ¢ nowagbMu nnHuM MMHTapaca BefeTcs B 4-X X035MCTBaX
opHoro Antaa n B ®IryTl «Hosotannukoe» PCXH.

Xepebubl U KO6bIAbI KPYMNHbIe, MacCUBHbIE, CpPefHEei KOCTUCTOCTU, C
[OCTaTO4HO A/IMHHbBIM KOPMYCOM, LLIMPOKOIA, FNy6OKOI rpyAHOIR KNETKO 1 XOPOLLO
pa3BUTON MYCKYNaTypoii. 13 XA0CTaTKOB 3KCTEpPbepa OTMeYeHbl MArkas CrmvHa,
XCKOJIbKO CMyLLEeHHbIA KOPOTKOBATbIA KPYN W MAOCKUE KOMblTa, 0COBEHHO Y
Kepeb6L,oB.

Xepebubl NMHMKM TUMHTapaca fanu Xopolwue pe3ynbTaTbl, Kak npwu
BHYTPUAVMXIAHOM pa3BefeHun, Tak 1 npu Kpocce ¢ Kobblnamu nuHum Apbaca.
Takke xopowiue pesynbTaTbl NOAyYeHbl NPU MHOPUAMHIE W NpU CNapuBaHUK
NIVOKAHBIX MATOK C XXMLWIAHBIMW XXepebuamu.

Mockonbky NnHKUA MMHTapaca BefeTca OT ABYX Xepebuos -)XXaiisgpaca u
XKapgauca, KayecTBO NMOTOMCTBA LIPABHO3HAYHO. Jlyyline pesynbTarbl NMonyYeHbl
npy mcnonb3oBaHWUM Xepebua Xapkoro 55-82, cbiHa XKaisgpaca. Moatomy
HY>XHO MPUHATL Mepbl 415 COXPALLHMA U PACNPOCTPaXXHUS 3TOM LieHHO BETBM B
NvHumn [vHTapaca.

JTnHua PekpyTa.

dopmmpoBaHme NHMM Havato B DY T «HosoTannykoe» PCXH oT xepebua
COBETCKOW TSXeNoBO3HOM nopodbl PekpyTa 23. Mo uMcneHHOCTU nollageid aTa
NIMHUA 3aHMMaeT BTOPOE MECTO, Pa3BOAMTCA BO BCEX XO3AWCTBAX, B KOTOPbIX
BefleTcs paboTa ¢ nowafbM1 HOBOANTACKOW NOposbl.

Xepebubl NMHUK PekpyTa KpynHble, C A/MHHbIM TY/0BULLEM, AOCTATOYHO
MacCMBHbIE, CPeaXXi KOCTUCTOCTMW, C LUMPOKOW, rny6oKON rpyAHON KNETKOMW,
X0pOLO 06MYCKYNEHHbIMW CMUHOW W MOSCHWULENA, KPeNKUMU KOXYHOCTAMU C
MPOYHBLIM KOMbITHLIM POroM. W3 »K4OCTATKOB 3KCTepbepa CNefuT OTMETUTb
rpy6oCTh ro0Bbl, WAOCTATOYHO ANMMHHASA Les Y OTAeNbHbIX S0LafeN.

Mo KayecTBY NMOTOMCTBA Xepebubl NMHUN PekpyTa MOMYyUYUIN BbICOKYHO
oueHKy. B BospacTte 1,5 feT cpefHAA XXuBas macca OLEHEHHOro MOJIOAHAKA
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cocTtaBnana 351 Kr, oueHKa aKcTepbepa CBbile 4-X 6annoB. CpeAHss XuBas
macca Kob6bln B Bo3pacTe 2,5 rofia, BK/OUYEHHbIX B MaTOYHbIN cocTas - 439 Kr,
YTO COOTBETCTB)eT Npu 6OHUTUPOBKE NMEPBOMY Knaccy.

B npouecce paboTbl Npyu GOPMUPOBAHUN IMHUW BbIAENNIOCH XXCKOJMIbKO
rpynn xepeb6uos, U3 HUX Haubonee mepcrnekTUBHas rpynna oT Xepebua
PoTtopa 57-85. XXepebubl MnHUN PeKkpyTa XOpOLIO 3apeKkoOMeHA0BaMm ceba npu
BHYTPMNOPOAHOM pa3BeAeHUN Ha XVKAHbBIX MaTKax.

JInHua Mevya.

dopmuposaHme MHUM Meya HavaTo noc/e 3aBo3a 8-Mu >xepebL,oB - nomecel
| nokoneHms 13 coBxosa «CoBPeEMEHHWK» 3anecoBCKOro paioHa ANTacKoro kpas
B Havane B ®I'YT1 «HosoTanuukoe» PACbI n 3A0 «bawenak», a 3atem B CINK
«Amypckuin» n CMK «Kblpnbik».

XKepebLbl 1 KOObIbI KPYMHbIE, MacCUBHbIe, 0COBEHHO KOBbIfbI, C A/IMHHBIM
KOPMYCOM, LUMPOKOI N FNy60KON rpyAHOI KIETKOW, XOPOLO 06MYCKYNEHHbIMN
CMMHOMN 1 NOACHULEH. 13 )X[0CTaTKOB 3KCTepbepa - rpybas ronosa, B OCHOBHOM
y KepebLoB B MePBOM MOKOMEHUM, *3HAUYNTENBHO CNYLEHHbIN Kpyn, TOPLOBbIe
N MArkue 6abKn NepesHMX 1 3afHUX HOT, Y KOBbIN MATKas CNnHA, CNyLLeHHBbIN,
KOPOTKMIA Kpyn, cnabblii KONbITHbIW Por.

AHanus matepuanos npuv GopMmupoBaHUM NUHUM Meua nokasan, 4To
KayecTBO NOTOMCTBA XXePebLI0B, MCMOb3)EMbIX B Pa3HbIX X03AACTBaX, Pa3iM4HO
M 3aBUCUT OT KNaCCHOCTU MaTOK 3TUX X03AKCTB. XKepebubl nuHUM Meyva ganu
X0poLumne pe3ynbTaTbl NpU Kpocce ¢ MaTKamu nnHuMM Apbaca. CpefHAs XuBas
Macca B3pOC/bIX KOBbI/, MONYYEHHbIX NP TaKOM coyeTaHum -598 kr. Hennoxue
pe3ynbTaTbl NOAYYUAN U NPU BHYTPUAVKIAHOM pa3BefeHum.

JInHna KoHeropa.

dopmMupoBaHme NUHUKM HayaTo B 3A0 «Cunbupb» 0T XKepeblia NMTOBCKOW
TsHkenoynpsbkHow nopogbl 036 /1T Koxropa 9, 1984 roga poxaeHusi. PaboTa
C 3TOW NIMHMeR HayaTa 3HauYUTeNbHO NO3[Ke (POPMUPOBaHUS APYTUX ANHWUIA,
MO3TOMY MOrofioBbe NoLasel X60nbinoe.

Jlowaamn KpynHble, MacCUBHbIE, 0CO6EHHO KOObINbI, C AANHHBIM KOPMYCOM,
LUMPOKOMW, TNy60KOM rpyaHOIn KNETKOM, ASIMHHBIM, HO YKCKOJ/IbKO CMYLUEHHbIM
KPYnoMm, MpoYHbIMKU HOramu. M3 40CTaTKOB 3KCTepbepa CNefuT OTMETUTb
rpy6yto ronoBy v MArKy0 CNnHY, KOTOpble OHK YHacnegosanu ot Koxropa.

Mo NPOAYKTUBHLIM KayeCTBaM >XWBOTHbIE IMHUWN OT/INYAETCS BbICOKUMU
nokasatensmu. B Bo3pacte 1,5 net xwuBasa macca MofofHsaka pgocturaet 350-
360 kr. K coxaneHuto, YACNEHHOCTb Nollafeli 3TOM BbICOKONPOAYKTUBHOWA
NUHUW pacTeT MenieHHO. XKepebubl MnHUKM Koxropa paboTaroT Noka TOMbKO B
X03McTBax YapbILLICKOro paioHa, 4To CHMXKaeT BO3MOXHOCTb UX 60/1ee LIMPOKOro
MCMo/b30BaHNA U Ha APYTOM MaTOYHOM cocTaBe. [103TOMY HY>XHO OpraHu30BaThb
paboTy C 3TOV NMHUEN 1 B X03dicTBax fopHOro AnTas.
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JTnHuna I po3Horo.

dopmMMpoBaHUe NIMHUM TONbKO Hayato. BbigeneHa HebonbLlas [OBOLHO
nepcrnekTUBHAaA reHeanoruyeckas rpynna fowagein ot xepebua NMTOBCKON
TsHKenoynpskHow nopogsl 018 /1T Mpo3Horo 62, 1987 roga poxxaeHus. PaboTta
BeleTCs B 3-X X03AicTBax YapbILWCKOro panoHa.

Xepebubl KpynHble, cpeiXii MACCUBHOCTU, C AJIMHHBIM KOPMYCOM, NerKum
KOCTAAIKOM, MPOYHbIMK KOXYHOCTAMU. HepocTaTkn akcTepbepa - rpybosaTas
rofioBa U “3Ha4yMTeNbHO CNYLLEHHBIV Kpym.

OueHUTb NPOAYKTUBHbIE KayecTBa MOTOMCTBA MOKA HEBO3MOXHO, T.K.
XepebLbl-NPon3BOAMTENN MOOAbIE U OT HUX B NMPOU3BOASALLEM COCTaBe WT
[OCTaTOYHOr0 KO/IMYECTBA B3POC/IbIX KOObIN
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Mcwanaga Cibip, AnTali >KaHe KasakcTaH >kargainapbiHga
>KbINKbIHBIH HOBOANTaii TLWbIMbIH 6Cipinyi KepceTiNreH.

ABTOpnapMeH KypacThbIpbiAraH aTanblH i3re cunaTTama 6epinreH,
3KCTepbepAiH Keiibip KeMWinikTepi aTan KepceTinreH, aygaHgapra ocbl
aTanblH i34€eri >KblNKbIHbI NaiganaHyra ycblHbIC 6epinreH.

The article describes the materials o fbreeding ofNovoaltaisk horse
breeds in Siberia, Altai and Kazakhstan. The authors give characteristics
ofcreated lines, mark exterior disadvantages and give recommendations
on district use.

YOK 637.146.2
77. E. KasaHranosa, K. M. OmapoBa

PA3PABOTKA TEXHO/IOMMN HOBOIO
MOJIOYHO-BE/IKOBOIO NMPOAYKTA

C NCMOJIb3OBAHVEM HATYPA/IbHbIX
HAMONHUTENEN

B HaCTOFIIJ.I.eI\/JI CTaTbe Ha 0CHOBaHMN NONEYEHHbLIX IKCNEPUMEHT &/IbHbIX
AaHHbIX 6bina paapa60TaHa TEXHONOrna nony4eHmsa HOBOro MOJI04HO-
6enkoBoro nPoAayKTa C UCNnonb30BaHNEM HaTYypaibHbIX HanonHUTenei.

COBpeMEHHOE YUeHUe 0 paLMoHanbHOM NUTaHUU PEKOMEHA)ET CMeLLIaHHOe
nMUTaHWe NPOAYKTaMW PacTUTENbHOTO U XXWBOTHOFO MPOWUCXOXAEHUS, NpU
KOTOpOM fierye o6ecneyrBaeTcs NoTPeGHOCTL OPraH3Ma B OCHOBHBIX MULLEBbIX
1 6MONOTMYECKN aKTUBHbIX BELLECTBaX.

CyTb FUIMeHNYeCKNX TPeGOBaHWIA, NPeAbaBSeMbIX K NLLEBbIM NPOAYKTaM,
CBOAMTCA K MX CMOCOGHOCTM YA0BNETBOPSTL (DU3MONOrMUYEecKMe NOTPeGHOCTM
uenoBeka B Ge/Kax, Xupax, YrneBogax, BUTaMUHAX, MUTapasibHbIX 3/1IeMeHTaX,
KPrum (NuLLeBas LEHHOCTb), HE3aMEHUMbIX aMUHOKMUCAOTaX W MUHOPHbIX
KOMMOHEeHTax Nuwu (6nonoruyeckas LEHHOCTb) MpPU OOGbIUHLIX YCMOBUSX
MCMOMb30BaHUSA U OHOBPEMEHHO GbiTb 6e30MacHbIMU [/1 3[0P0Bbs Yes0BeKa
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Mo COAEepXXaHWK NOTEeHUMaNbHO ONAaCHbIX XUMWYECKUX, PaMOaKTUBHbIX,
61ONOrMYeCKNX BELLECTB U UX COEAMHEHUI, MUKPOOPTraHW3MOB U APYrux
6monornyecknx opraHmamos [1].

BonblNHCTBO NOTpebuTeneit MON0YHO-6eNKOBbIX MPOAYKTOB NMPEeANOYMTaOT
TBOpOr U B 60OMbLIeli CTeNeHN TBOPOXHbIE U3L4eNUs, TaK KaK B 3TOM C/lyyae
CyruecTB)eT 60/bLUON BbI6OP BKYCOBLIX HANOAHNUTENEN.

[ns NOBbIWEHNS NUWEBON 1 6UONOTMYECKON LEHHOCTU LenecoobpasHo
o6orauiaTe NPOAYKT NPUPOAHbLIMU BELLECTBAMU PACTUTEILHOFO W XXUBOTHOFO
MPOUCXOXAEHNS.

B TBOpOre cofepXWUTCA 3HaUUTe/lbHOE KONIMYECTBO KanbLus, ocdopa,
Xenesa, MarHus U Ap. MUKpPasbHbIX BELLECTB, W36X0AUMbIX 415 HOPMaSTbHOW
XU3HEAeATeNbHOCTU CepALua, LeHTPanbHOW HEPBHOM CUCTEMbl, MO3ra, ANs
KocTeo6pa3oBaHUs 1 06MeHa BeLLLeCTB B opraHu3me. OCo6eHHO BaXKHOE 3HaUYeHMe
MMEHT COMM KanbLns 1 ¢octopa, KOTOpble HaXOAATCA B TBOpOre B Haubonee
YLO0OHOM A1 YCBOEHUS! COCTOSIHUN.

Kpome HenocpefACTBEHHOro noTpebneHus, TBOPOT MCMOMb3yeTcs ANs
MPUroTOBMIEHUS Pa3INYHBIX KY/IMHAPHbIX U34eMWIA 1 60MbLLIOT0 acCoPTUMEHTA
TBOPOXHbIX MPOAYKTOB.

HayuHas pa6oTa NpoBOAATCS B HACTOSILLLee BPeMS Ha Kaeipe 6UOTeXHO0rMm
MaBnofapcKoro rocyfapcTBeHHOro yHueepcuteTa um. C. Topalirsiposa. B cBomx
nccnefoBaHUAX Mo pa3paboTke HOBbIX BUAOB MOSIOYHO-GE/IKOBbLIX MPOAYKTOB
C MNOBbILIEHHON NULLEBON U BUOMOTUYECKONA LIEHHOCTbIO B KaueCTBE MOJIOYHO-
6e/1KOBbIX MPOAYKTa Mbl BbIGpay COBEPLLEHCTBOBAHWE TEXHOOTMU MOYUEHUS
TBOPOXHOTO NPOAYKTa C UCMOJIb30BaHNEM HATypPanbHbIX HaNOMHUTENEN.

Bpsg nn Kakoii-nmbo HaTypasibHbIA NMULLIEBOR NPOAYKT CErOAHS MOMb3yeTcs
TaKoli NOMyNSAPHOCTLIO Y BCEX C/I0EB HACeNeHWs], Kak Mef. 3TO U JIaKOMCTBO, U
NEKapCTBO, M K1afesb Mo/e3HbIX KOMMOHEHTOB /151 NOAAEPXaHWS He TONbKo
(hM3NYECKOr0, HO 1 AYXOBHOrO 340poBbs. Elle ABuLeHHA yTBepxXaan: «Ecnm
X0Yelllb COXpaHWUTb MOJIOAOCTb, TO 06513aTeNbHO eLlb Mea» [2].

Mep sBNsieTCS caMbIM APEBHMUM HaTypa/ibHbIM NOACNAaCTUTENEM, KOTOPLI
M3BECTEH BCEMY YenoBeyecTBy. Mea npeactaBnseT coboit c6anaHCMPOBaHHYHO
MPUPOAOIA COBOKYMHOCTb MUTATE/IbHBIX U BUOMOTMYECKN aKTUBHbIX CCEAVKHUIA
pacTUTeNbHOIO (XKKTap) W XXMBOTHOrO (CEKPET >Kene3 Muen) NpoucXoxaeHus,
rOTOBbIX K YCBOEHWK W HEMoCpefCTBEHHOMY y4acTU0 B OOMeHe BELLeCTB B
opraHnsme yenoBeka. K ToMy e Mef 3TO elé M HaTypa/ibHbIA aHTUOUOTUK,
KOTOPbI OT/IMYHO CMPaBAAETCA C pa3NMyYHbIMU 60N1e3LUTBOPHLIMU BaKTEPUAMM, a
TakXXe OH 06/1a/1a6T OYeHb BaXKHbIM CBOWCTBOM - KOHCEPBUPYIOLLLEN CMOCOBHOCTLHO.
B Tabnuue 1 npuBefeHO coAepXkaHue nuLieBbiX BewecTB Ha 100 r cbefobHoONA
4acTu NPoOAyKTa.
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Tabnuua 1- MuuieBas LEHHOCTb M XMMMYECKWNIA COCTaB LBETOUHbIV Mega [3]
KanopuiiHocTb 328 kKan
benku 0,8 rp
Yrnesogp! 80,3 rp
OpraHnyeckune KUcnoThbl 12 rp
Bopa 174 p
MoHo- 1 gucaxapugpl 74,6 p
Kpaxman 55rp
3ona 0,3 rp
ButamuHbl
ButamuH PP 0,2 mr
ButamuH B 1 (TriamuH) 0,01 mr
ButamuH B5 (naHTOTeHOBas) 0,1 mr
ButamuH B9 ((honvesas) 15 MmKr
ButamuH C 2 mMr
Kanbupit 14 mr
MarHuii 3 wmr
Hatpwii 10 mr
Kanwii 36 mr
doctop 18 mr
Xnop 19 mr
Cepa 1wmr
Keneso 0,8 wmr

Kopa KopuLbl LLMPOKO NCMOMb3)eTCA B Ka4ecTBe cneyun. naBHbIM 06pa3om,
OHa MCMONb3)eTca B Ky/IMHApPUM B KayecTBe NpUMpaBbl WM apoMaTMUecKomn
f06aBkn. OHa UMeeT psif NOME3HbIX CBOWCTB: 60rata NMLEBbIMW BONOKHaAMM
53,1% ,ButamunHom E, ButammHom K, ButamuHsl rpynnsl B (B1,B2,B3,B6,B9),
6orata UMHKOM, Mefbto, MapraHueM, KaibLuem, marHuem, >xenesom. OfgHo 13
CaMbIX NaBHbIX €e CBOMCTB - 3TO BbICOKOE aHTMOKCMAaHTHOe gelicTeue [3]. B
Tabnmue 2 NpuBeAeH XMMUYECKMIA COCTaB U NMLLEBAs LLEHHOCTb KOPULLbI.

Tabnuua 2 - Muuweas LEHHOCTb N XMMMNYECKUIA cocTaB Kopuubl [3]

KanopuiiHocTb 247 kKan
Benku 3,99 rp
XKnpbl 1,24rtp

Yrnesofpl 27,49r1p
Muiesble BOIOKHA 531rp
3ona 36rp

Boga 10,58 rp

MoHo- 1 fucaxapufpl 2,17 rp
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ButamuH A 15 mKr
ButamuH C 3,8 mr
ButamuH E (T3) 2,32 ™r
XonvH N mr
Kanbupii 1002 mr
MarHwit 60 mr
Hatpwi 10 mr
Kanui 431 w~r
docop 64 mr
XKeneso 8,32 mr

3a OCHOBY TEXHONOIMMYECKON CXeMbl MPOU3BOACTBA Obln Bbl6paH
TPaAULMNOHHBIA cNOCO6 MPUTrOTOBEHUS TBOPOXHOrO MPOAYKTa KUCNOTHO-
CbIYY>XHbIM CNOCOBOM.

[na nonyyeHuns TBOPOXHOMO NPOAYKTaA, NCMO/b30Banach 6aktepuansHas
3aKBacka, cofepxalias onpefeseHHbI# KOHCOPUUYM Me30(PUAbHBLIX K
TepMOPUAbHLIX MUKPOOPraHW3MOB, YyAyuyllalolime opraHonenTuyeckue
nokasatenn npoaykta (Streptococcus salivarius subsp. thermophilus,
Lactobacillus delbrueckii subsp. bulgaricus, Lactobacillus acidophilus,
Lactococcus lactis subsp. lactis, Lactococcus lactis subsp. diacetylactis,
Lactococcus lactis subsp. cremoris).

Mpu onpegeneHnn Hambonee ONTUMaNbHOr0 KO/JMYecTBa BHeceHUs
HaTypafbHbIX HanofHUTeNel B MOyYeHHYIO TBOPOXHYIO Maccy npoBojunach
peryctaums 3-ex o6pasLoB MOAOYHO-6ENKOBOr0 MpPoAyKTa (TBOPOXHbIN
NPOAYKT) C pasnuMyYHbIMW KOHUeHTpaumamu 5%, 10%, 15% BHOCKMMbIX
KOMMOHEHTOB, B CPaBHEHUU C BblpabOTaHHbIM KOHTPONIbHbIM 06pasuom 6e3
HanonHuTteneli. MpeAcTaBneHHble Ha AerycTtauuio obpasubl HOBOrO BUAa
TBOPOXHOMO NPOAYKTa MMEKT ClefyloLine opraHonenTUYecKne nokasaTtenu
(Tabnuua 3).

Ta6n|/|u,a 3- PeByI‘IbTaTbI opraHonenTn4eckmnx noKasaTesieil OnbITHbIX O6pa3LLOB
HavmeHoBaHMe  XapaKTepucTuKa

nokasarenei O6pasety Ne 1 O6paseLy Ne2 OGpasey,Ne3  KOHTPOMbHbIi
obpasel,
BXXLWHWI BUA, OpHopoaHas OpHopogaHas romoreHHas roMoreHHast
n romoreHHas romoreHHas HeXHast HeXHast
KOHCUCTEHLMA 6enkoBas 6enkoBas MaxyLascs MaxyLLascs
Mmacca Mmacca 6enkoBas 6enkosast

Macca Macca
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Bkyc 1 3anax Cnabo kucno Cnabo Kucno YuncThlid, KUC YuncThlid, KUC
MOJIOUHBIA, MOJI0YHBIA, /IOMO/IOYHBIA,  IOMO/IOYHBINA, 663
¢ Mano ¢ Mano C apomaTom nocTo-
BbIpaXXEHHbIM BbIPXKEHHbIM 1 BKYCOM POHHEro
NPUBKYCOM NPUBKYCOM BXXCEHHbIX npuBKyca u
1 3anaxa 1 3anaxa HamofHuTeneld  3anaxa
HanonHuTenei HanonHuTenei

LigeT Benblii ¢ O6ycnoeneH O6ycnosneH BenbIit, uAcTbIl
KpeMoBaTbIM LIBETOM LIBETOM
OTTEHKOM, BXXCEHHbIX BXXCEHHbIX
HepaBHOMEPHBI M0 HaMONHUTENEN, HanoIHUTENEN,

BCel macce PaBHOMEPHbI N0 paBHOMEPHbIi
Bceli Macce no Bcell Macce

Mcxons v3 pe3ynbTaTOB MPOBEAEHHOW AerycTaumu Ans AanbHedwnx
nccnefoBaHnin 6bin BbiGpaH ONbITHLIA 06pa3sel, Ne3 .

B cxxAytoLLeM sTare OnbITHLIA 06paseL, TROPOXHOI0 NPOAYKTa UCCNef0BaIu
Ha (PM3MKO-XMMUYECKMNE U MUKPOBMONOrMYECKe MoKasaTein U CPpaBHUIN  C
KOHTPO/bHbIM 06pasyom (Tabnmua 4).

Tabnuua4- CpaBHUTENbHbI aHANN3 (IN3NKO-XUMUYECKUX 1 MAKPOGUONOrMYECKIX
rnokasatesieli OnNbITHOTO U KOHTPOMLHOrO 06Pa3LioB TBOPOXXHOIO NPoAyKTa

HanmeHoBaHWe nokasartenei MonouHO-6enKoBbIA NPOAYKT
OnbITHbIN 06paseL, KoHTponbHbIi 06pasel,
Maccosas gons »upa, % 33 33
MaccoBas gons snaru, % 77 76
MaccoBas fons cyxux 23 24
BeLecTs, %
TuTp)emas KMCNOTHOCTb, °T 202 200
AKTVBHasA KACNIOTHOCT, 3,88 3,86
e, pH
BI'KI1 He gonyckaeTcs B He o6Hapy»eHo He obHapy»xeHo
0,001r npogykTa
O6LLee KOMYecTBO 5-103 3-103

MrKpo60oB B cMm, KOE/r

Laxke onpefensnach NuLLEeBas v dKpreTmyeckas LeHHOCTb NPOAYKTa MyTem
MaTeMaTU4ecKoro pacyeta.

Mpu OKWUCNEHMWU B OpraHM3Me 4esioBeka GeNKOoB, XWPOB W YrNeBOAOB
BbICBOGOXJaeTcs OnpefeneHHOe KONMYeCTBO 3Heprun. Konuuectso
AKPruM, KOTopoe 0CBOGOXKAAETCS NMPM OKUCNEHWM 1 T yKasaHHbIX BellecTs
Ha3blBAOT KOIPPULMEHTOM pacyeTa 3HEPreTMYeckoil LeHHocTn (Tabn. 7).
B HacTosLee BpeMsi NPUHATbI OKAYHOLLME KO3PHULMEHTbI SLUPreTUYECKOI LIEHHOCTU
6eNKOB, XXMPOB, YINEBOAOB U OPraHNYECKMX BELLECTB C YYETOM UX YCBOSEMOCTM.
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Tabnuua 7 - KoaththnumeHT 3KPreTuyeckon LeHHOCTY NULLEBLIX MPOAYKTOB

MuwieBble BellecTBa Koath(huLmMeHT 3HepreTUUeckoin LeHHOCTM
KKan/r KIX/T
Benkun 4 16,7
XKupbl 9 37,7
Yrnesofbl 4 16,7
OpraHnyeckne KNCnoThbl 3 12,6

Cogiep>xaHune NULLEBbIX KOMMOWHTOB, BXOAAWMX B cocTaB 100 r npoayKTta
OTpaXeHa B Tabsmue 8.

Tabnuua 8 - CoaepxxaHue MULLEBLIX KOMMOXHTOB, BX0AALWMX B cocTas 100 r
npoaykra

CocTas Tsopor Meg, Kopuua
KanopuitHocTb 155,3 328 247
Benok 11,44 0,8 3,99
Xnp 33 - 1,24
Yrnesofbl 2 80,3 27,49
OpraHnyeckue KMCNoTbl 1,2 1,2 0,4

Pe3ynbTaTbl pacyeTa MacCoBOM [0 MULLEBbIX KOMMOXHTOB, BXOASL NI B
COCTaB peLenTypbl B Tabnuue 9.

Tabnuue 9 - MaccoBas 4o/ MULLEBLIX KOMMOXHTOB, BXOAAWMIA B COCTaB
peLenTypbl ONbLITHOTO 06pasua

CoctaB Tsopor Meg Kopuua ObLwee
KanopuitHocTb 130,5 49,2 2,47 182,17
Benok 9,6 0,12 0,04 9,76
Knp 2,8 - 0,01 2,81
Yrnesofgpl 1,7 12 0,3 14
OpraHnyeckne KMCNoThbl 1 0,2 0,004 1,204

Takym 06pa3om, yunTbiBas NOCTYNMBLUVE NPEANOXKEHNS U 3aMeYaHUs YeHOB
[erycTaLUmoHHOA KOMUCCUN, a TakXKe B pe3ynbTaTe UCCeOBaHNA Ka4eCTBEHHbIX
nokasareneit (Tabnumubl 3 n 4) 6bin cAenaHbl CNeayroLe BbIBOAbI:

MpeacTaBneHHbIV ONbITHBIV 06paseL, MOMoYHO- 6eNIKOBOr0 NPOAYKTa MMeeT
COO0TBeTCTBYHOLWMe HopMam CaHlMuH opraHonenTuyeckme, U3MKO-XMMMUYECKMEe
1 MUKpPOGMONOTrYeCKme nokasaTenu.
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Ocbl makanaga Ta>kipube aepekTephiH HeriziHge Taburm
TONThIPrbiniTapably, KeMeriMeH >KaHa CyTTi-aKybl3fbl asblK-TYNIKTI
any TexHONOruschl >KeTingipinrex.

In the present article on the basis ofthe obtained experimental data
the technology ofreceiving a new dairy and proteinaceous product with
the use ofnaturalfillers was developed.
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B0XK 578.869.3
E. T. Ka3skeeB, A. C. A6awl, b. XK. TypmaHoBa

©CIMAIKTEPAIH BUPYCTbIK AYPYNTAPFA
TO3IMAINITHIH MONTEKYNTANBIK HET 13

Byn mcwanaga asTopnap Tabury >K0NMeH BUPYCMEH 3CLibIMAANraH
HEMEeCe HaTU>Ke YILUIH apHaiibl BUPYC XKYHTbIPbITaH ecimMiikTepMeH
»KacaraH TaXKipnbenepi HerisiHge con eciMAiKTepAiH BUPYCTbly
aypynapra TesiMAiniriHe reHeTUKa/bIK XKaHe MONeKynabiy, TyprbiaH
cunaTTama bepegi.

AybIn Wwapyawbliblk AakblgapbiHa 6CiMAIK BUPYCTapbIHbIH TUTi3in XaTkaH
WbIFbIHLI OpacaH 30p. Kasipri TaHgaFbl COHFbI FbifbIMW AepeKTepre CyheHcek,
ecimMaikTepaeri BUpycTapZaH aybin WapyallblibIfbIHAAFbl M8AEHU faKbligapMeH
KOCa acTblK TYKbIMAACTapblHbIH 6HIMI aiTap/iblKTall a3aiibin, XblblHA 6 MUIMapS
[ONnapAaH aca WhbIFbIH KeNTipyae, MbiCanbl, AYHUE XY3i 60liblHLLIA KapronTbIH
3KOHOMUKabIK WbIFbIHbI 2008 Xbinbl 3,77 Munavapg gonnap Kypagbl (1,059,000
LapLbl ApAKA) XX 8X OHbIH Xannbl eriH WhbIfblHbIHbIH 9-22% TeK BUPYCTbIK
nHekums acepi>kH 6onagbl [1].

Potato virus X (PVX) akoHOMWKaFa KeNTipin XaTKaH LWbIfbliHbl 3,77 MUAANOH
[onnap, WaMaMeH eriH WhIFbIHbIHBIH 10% Kypaiiabl. AN NileHHiH TeK BUpYCneH
3aKkbIMaanybl 55%-aaH >kofapbl. Tomato spotted wilt virus Bupycbl KenTereH
eciMAiK TypnepiH, Mbicanbl Kbl3aHaK, XaHFaK XXaX TeMekKiHi 3akbimaanmbl.
BupycTapabiH Tipi aF3aga TipLWinik eTyi KoXaiblH KneTKacbliHAa Mbicanbl YLUiH
X/I0P03, XXKPO3 aypynapblH TYAbIPTbIM, POTOCUHTES NPOLECiHIH OY3blTybIHA XKLL
ecimaik 6uomaccacbiHblH, TEMEHAAHe, COHbIHAA 6CIMAIKTIH eniMidX aKenegi.
XXannbl BupycTapablH TapanyblH 6akbinay ete KublH. OCbifaH 6aiinaHbICThbl
ecimaikTepaiH BMpycTapfa Te3iMAiNiriHi4 MexaHn3miH 3epTT”, COHbIMEH KaTap
BMPYCTbIK aypynapMeH Kypecyfe XaHa Tuimii ajicTepAdi kKoplwaraH opTafa
Kayinci3 eTin KypacTbIpy Y/KeH TEOPUASBIK XX 8X MPaKTUKanblK MaHbl3fa ne [2].

BupycTblK aypynapibl 6akplnayfa xax eciMaikTepai 3usHAbl Ke3aepaeH
Kopfayga 6ipxLie 61MoTeXHONOrUANbIK 34ic-Tacingep 6ap, onap:

KonalicbI3 xaraalira Tesimai ecimaik ToObIH ecipy;

CaHplpaykynak, 6akTepus, BUPYCTapMeH KypPecyaiH XMMUANbIK aficTepi;

3usHKecTepMeH KypecyfiH 61onoruanbik xonbl. Kypecy xongapbliHbiH eH
XTri3rici 6onbin eciMAik NeH KoXKaiblHHbIH 6ip-6ipiX e3apa Kapcbl Typybl [3].

BupycTbIH XXacyllacbl3 ()opMacblH BUPWOH fen aTtaiigbl. BupycTapibiH
reHeTUKanblK MaTepuanbl HYKNEUH KblWKbINbIHbIH €Ki TUMiHiH 6ipeyiHeH
Typagbl (PHK xax AHK), BupyctapabiH 6acka emip hopmanapbiHaH eH Xri3ri
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a\TxS PXILLMTN]YN:TILL]eT*XKE»Ne!) (eTB*E'#19eTi
anbIpMaLlbIbIFbl - ©3IHAIK XXEKE aKybl3 CUHTE34" LU i XKYWeHiH KOKTbIFbl. COHbIMEH
KaTap, y/bTPaMUKPOCKONUANbIK Mefwepae 60/1ybl (HAHOMETPAE 6siLLeHeai:
20HM-2000HM fieliiH.) X8> BMpPYCTap ecyre Xax 6uHapnbl 6eniHyre kabinercis,
onap 63iHiH reHOMAbIK HYKNEWH KbILIKbIIbl apKbl/bl 3aKbIMAanfFaH KoXaiblH
KacylacblHaa Kebeieqi.

KoXaWblHHbIH Keb6et ypaici KesiHae (To3aHMEH, YpblkneH), Tabufn
thakTopnap (>kaH6bIp, >Xen, KycTap) apkbiibl Tapanybl. Agamgap ecimaikrep
BMPYCbIH 3aKbIMAanfaH OTbIPFbI3blNaTbIH MaTepuangbl (BeretaTuBTi GyTak, YpbIK)
X3l [e BMPYCMeH 3aKbIMAaFaH TONbIPaKThl KOAaHy 6apbiCbiHAA BUPYCTapAbl
Tapatagbl. Anailfa mTonaToreHai BUpPYCTapAblH XFi3ri TacbiMangayLbinapbl
60/1bIN, 0NapAblH apanblk Mexpi (KeHAIKrep, KELDKP, HUMaToATap, PuronaToreHsi
caHplpaykynak) 60nbin Tabbinagbl. BupyctapablH KOXKailblH af3acbliHa Kipin
3aKkbIMgaybl, ap GMONOrUANLIK Typaepae ap Typni. Mbicanbl, ecimiik BUpYyChbl
KOXXaliblH aF3acblHa MHDEKLMANLIK XKapanay Typi 60ibIHLWA eHin, N1asmMoAecMma,
Kcunema aHe (pioaMa apKbiibl Tapanafbl. Bupyc nnasmopgecma apKbibl
XacyllajaH XacyllaFa KYHDK WaMaMeH IMM XblngamabliKneH Tapanafsl, keiige
0flaH fa aKblpblH. ANl BUPYC OTKI3riW yananapbiHa TYCKeHAe ecimpiikTte 2,5¢cm
MUWUHYTbIHA XbIAaMAbIKMEH XbIMKYbl MYMKiH. OcCblfaH opali eciMaikTepgiH
BMPYCTbIK MHPEKLMACHI XXEPTiNiKTi wMmece xyiieni 6onaabl [4].

BupycTapablH 6uonormanbik Typ 60abIM cakTanbiN KanyblH OFaH
KOXalblHbIHbIH Ce3iMTanAbliblK KabineTTiniri kamtamacoi3 etegi. ©p Typhi
BMpYyCTapfa KoxXaliblH CneKTpi apKanain 6onbin e3repin oTbipadbl. Kelibip
BMpPYCTapAa KoXalblHAbl TaH4ayAa KeH Ton 6ap, an kei6ipaa TeK 6ip Typ
KOXalblHHbIH 6enrini 6ip acywacblH 3akbiMgai anafbl. 3akbiMAanTbIH
KOXalbIHAAPbIHbIH Ken 60/ybl TYPMEH LUEKTeNyi MyMKiH HeMmece >Ofapbl
KaTapfaFbl TaKCOHOMUANLIK KaTeropusMeH aHblKTanafgbl. Dcipece, Ken
KOXablHAapAbl 3aKbIMAay KabineTiw eciMaik BUpycTapbl ne. Mbicasibl, TEMEKIiHIH
MO3aiKasbl BUPYCbl 6CIMAIKTI €, XX8X 63iHIH TacbiMangayLbICbl -XKaHAIKTI ae
3aKbimgangbl.

TapTinke caid, BUPYCMNEH 3aKbiMAanFaH eciMaikTe TeHOINAiNIK, 4aKTbibIK,
XanblpaKTapbIHbIH XO0NMaKTbl/bIFbl, OHbIH WMPEKTeyi, ecyiHfe apTTa Kanysbl
(eprexeiinik), ypbiKcbi3ablk (acnepcus) balikanagbl. BupycTtapabiH kebetoi ken
Karjarnga, Xacyla NM3ncidK yLblpaTbin, eciMaik eniMidX COKTbipaabl [5].

Aypy 6enrinepiHiH KepiHyi KO34blpyLUbIfa, 6CIMAIK FAroTUNIXK, KINMATTbIK
oL 6acka (hakTopnapra 6arinaHbICTbl 60/1ybIHa KapamacTaH, 6CiMAiK BUPY:bIHbIH
aypyblH AnarHocTukanay yuwiH, 6ipiHWwi agic eCiMAiKTiH CbIpTKbl 6enrinepix
Kapan xacanblHafbl. Mainga 60nfFaH cMnroMaapbiHa kapai 6i3 eciMaikTiH kaHaaw
[leHreife aypyfa LanablKkaHbiHa 60/mKaM Xacali anambi3.

©cimgik BMpycTapbl ap Typni aypynap TyAblpbin, Tabufatrta KeHiHeH
TapasnFaH. BupycneH 3akpiMAanfaH ecimMikTep WhbIFbIHbI aybi/ WapyallbUibiFbiHA
eTe Y/KeH 3apjan Kentipyge. Anfaw awblifaH BUpPYycTapAblH 6ipi, Temeki
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TeH6in BMpychbl (TabaMoBMPYC) TeK TEMEKIHI 3apfanka ylibipaTnaii, COHbIMEH
KaTap Kbl3aHaKTapAbl, OypbIl X8 6akwa Aakbl14apblHbIH XeMiCTepiHiH iLuKi
XKKPO3bIHbIH ce6e6i 60/1bIM 0TbIP [6]. OHbIH BUPY:ThiK 6ENriNepiX: MO3anKanblfbl,
cCapfblWTbIFbl, KyNno6ipeyi, eprexenniri, cakmHa AakTbl/blIFbl, XEPriiKTi
3aKkbIMganybl TaH (CypeT 1).

1cypeT - Temeki TeHGIN BUPYCbI. 1-Kbl3aHaK Xanblpafbl; 2-Kbl3aHaK
XXeMici; 3-Temeki anblpafbl.

An Keneci ToKTanbin KeTeTiH Bupyc on, TSWV (Tomatto spotted wilt vi-
rus) anfawlkpiga cyp 6eniktep naiga 60/bin, COCbIH XKPOTU3auusa 6onagbl.
YKanblpakTap capfaiibin, XXONaKTbINbIK, Xamnblpak XaX rya gehopmauuschl
baiikanagbl. Bupyc kenTereH ecimAik-koXablHAApbIH (Kbl3aHaK, TEMeKi,
rynai ecimpikrep) 3akbiMaai anagbl. COHbIMEH KaTap, Tombusvirus TybiCbiHA
>KaTaTbliH Cucumber necrosis virus (CNV) BUPYCbIHbIH, CUMMATOMAapbl Of:
XXKPOTUKaNbIK faKTapAblH Nainga 60/ybl, XanblpafFblHbIH Ae(hopMaLMsinaHybIMeH
6enrini (Cyper 2).

2 cypeT - CNV BupycbIMeH 3akbIMAanFaH BUPYC XarblpaFbl
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a\TxS PXILLMTN]YN:TILL]eT*XKE»Ne!) (eTB*E'#19eTi
bi3giH 3epTT nepimizge TBSV BUPYCTbIK MHGEKUMACbIHA Ce3iMTaNabIfbl

)KOFapbl anka TyKbiMgacTapbiHa xaTaTblH N.benthamiana ecimaik TypiH

KONfjaHAblK. ©CIMAIKTI ecipreHferi eHriWwWTiK KapKblHAbIMbIFbl TOMEHAEe

KenTipinreH (Aunarpamma-1). TyKbIM Ce6INr€HHEH COH, 7-Wi KYHi HaTuXe

6alikanbiHabl (KecTe-1).

1kecTte - N.benthamiana ecimgiriHiH eHy KecTeci.

Ne KyHi BuikTiri,cm EHi,cm
7 KyH 1 0,7
14 kyH 2 4
20 KyH 5 7
27 KyH 7 8
35 KyH 10 15

©cimaik maTtepuansl peTiHge TBSV BUpYCbIMEH XYKTbIPblNyblHA KaTTbl
cesimMTanblFbIMEH EPEKLLUENeXTIH anka TykKbimgacTap TypiX xartatbiH  N. ben-
thamiana ecimgiri kongaHblngel. ©cimgik matepuansl petiHge N. benthamiana
-HbIH, KOMMepPLUANbIK TYKbiMbl AKLL-TaH akeniHgi.

N.benthamiana - Tike cabakTbl, Keife Minin eceTiH 6ip XbINAblK
ABCTpanuanblK WeNTeCiH ecimMAik. byn KbiCKa emip CypeTiH y3blHAbIFbI 0,2-1,5
MeTpre XeTeTiH eciMaik. ApHaiibl bigbicTapga ecipinreHgepi 0,45m-re paeiii
XeTeqi. KaHbIK Xacbln TYCTi XanblpakTapbl eHi 60oiibiHIWa 10 M, an y3blHAbIFbI
6oVibIHIWA 12,7cM-Te AeiiHxeTedi. (CeblKa Kaiiaaaaa). ©CiMAiKTI ecipyre XeHin
KX Ke3 Ke/ireH yakbITTa Ko XeTiMAi (Ccbinka Kalifaaaa).

ryngeyi ; Xblnbbkalinapga, 6yKin Xbin 60ibl ryngeingi, 6ipak Taburarta
KanbiNTbl XaFfanga Mamblp-KblpKyiek apanbiFblHga ryngengi. KiwkeHe ak
ryNg4epiHiH Ari 1cm, y3biHAbIFbI 3,8 M 60AbIN ecefi (Cebinka Kaigaaaa). /T 0630p

Ocipinyi: N. benthamiana KyHHiH TOMbIK XXapblfblHa T9)eNA4i XKLL XaKcblnan
KenTipinin, apanacTblpblifaH TOMNbIpaKTa ecegi.

XbinbKaiga 6i3 KypaMbl TOMEHAETIAel XKri3ri KOPEKTiK 3NeMeHTTepAeH
TypaTblH KOMMEPLMANbIK ToMnblpak,mr/n,:A3oT -150,doctop - 270, Kanuii -300,
pH 6,0-6,5. KopeKTiK 3aTTapAblH TOMbIK XWHaFbI, MaKPO3IeMEHTTep XaLl ecipy
ctumynstopnapsl, pH 6,0-6,5. OHiM wWipy gapexeci ap TypAi WbIMTe3eKTepaiH,
Kocnanapbl HerisiHAe opraHumkanblk cy6cTpaTTap, TabuFn KypbiibiMAbIK
KOMMOHEHTTEP, MaKpO X8He MWKPO3MEMEHTTEP KOCa OTbIpbiN AaliblHAaNFaH.
TyYKbIMAAPAbIH OHTILWTIMiH X 8X KOLWeTTiH XepCiHy KabineTTepiH XKakcapTaTbiH,
KOKBOHICTEpAiH >KaHe XeMicTepiH eHiIMAINIriH, canacblH XOfapblnaTaTbiH,
COHbIMEH KaTap, KBKeHICTepiH XaLU XeMiC TaMblpiapblHbIH 6CYiHIH AaMybIH X3aLU
NiCyiH, COHbIMEH KaTap TOMbIPaKTbIH TaOUFU BUOLEHO3IH XX KYHAPbINbIFbIH
KannbiHa KenTipeTiH TERRA VITA «amb6eban» fgaliblH TOMbIpafbiH (BHAIpyLWi
KacinopbiH. XKXAK “MHMM”, “©@APT”. Peceit, 1961 58,CaHkT-IMeTepbypr.)
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1 mn 6rorymycneH apanacTbipbln KOMAaHAbIK. BUOrymyc KanugopHUANbIK
KbI3bl/l KYpTTapAblH TipWinik spekeTiHAe andblH-ana KOMMNoCTepn” >OnbIMeH
3apapcbi3faHabIpbIIFaH XXX KapaHTUHANGeH OTKeH KYC CaHfblpblFblH KaliTa
OHA" 6apbICbiHAA ablHFaH Kypambl: OpraHuKablK 3aTTbiH (FyMY:TblK) Maccasblk
yneci kem emec 40-55%; annbl a30TTbliH Maccanblk yneci 0,9%; P20 5-TiH
maccanblk yneci 0,5%; K20-TiH maccanblk yneci 0,2%; Kypamaac 6eniktepi,(mr/
Kr), Kem emec - Kanbuuin (Ca) 5,0;marHuin  (Mg) 1,0; mbipbiw (Cun) 30,5-5,0;
maprawy (Mn) 60-80; mbic (Zn) 28-35; blnfangblH Maccanblk yneci 30-50%
60naTblH MaKpO XXX MMWKPO3NEMEHTTEPAIH XXOFapbl yiinecimainirimeH »xax
YKOFapbl 61ONOrMANbIK 6eNCeHAINIriMeH epeKLLeneiBTLL OpraHUKanblK ThIHANTKbILL
KongaHolngbl (OHAipywi:AK «Anenb Arpo», KP,AnmaTbl 06/bicbl). COHbIMEH
KaTap, KyHapa Cyapblfibin XaHe 7 KyHae 1 peT "Azanua” TbiHANTKbIWbIMEH
WwawbinTypablk. Kypamel, r/n, kem gerenge: Asot (NH4 +NO03 ):6,0; ®ocdop (P2
05 ):5,0; Kannin (K20): 7,0.FymumHaik 3atTap: 1:0,Kri3ri KOpeKTiK 3aTTapiblH
KX MUKPO3NEMEHTTEPAIH TONbIK XWHafbl. pH:8,0-9,0.

XKapblk KapkbliHAbINbIFLI 2000 ntoke, 25 C TemnepaTypaja, KYH Y3aKTblfbl
14caf. xapblk/lOcaF.KapaHFbl.

Kebetoi: N. benthamiana TykbIMbl (43Hi) apKblLbl KBOEATY eH TUiMAi XKOnbl.
OcimaikTepaiH 6api KoplaFaH OpTaHblIH 63reLliNiKTepidK aheKTiCiH TOMeHAETY
yLwiH 6ipaen xafparinapga ecipingi.

N.brruh. fj>=<ma rtinHik-Hm

it

17
u

1 pnarpamma - N.benthamiana ecimgiriHiH eHy KapKbIHAbINbIFbIHbIH
funarpammacsl
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HaTmxeciHge ecimpikTiH 6api 35 kyHae 100% ecin-eHAi >aHe ge
ecimaikTepAiH 6HY KapKbIHAbLUbIFbI Y3AiKCi3, 7 KyHAe 1peT eciMAiKriH 6uikTikrepi
©/ILLIeHIM, FeoMeTpUANbIK NPOrpeccust 60ibiHLLIA 6CETIHIX K83 XXeTKi3aiK. Xannbl
35 KyHHeH coH N.benthamiana ecimgairi ryn 6epin, xxsHe TBSV BupycbiMeH
XKYKTbIpbIyFa gaibiH 6014bl.

Bi3giH XXYMbICbIMbI3Aa KONAaHb1aTbiH TBSV BUPYCbIHbIH CUMATOMAAPLI Of:
ecimaik eprexenniri, 6yTanbinbiFbl, MPEHAINITI XXX Xanbipak Aedopmaumschbl
MeH XKKpO3bl TaH. ON MexaHUKanblK WHOKYNALMS Ke3iHAe XMece Tonblpak,
CY XX8He YpbIfbl apKbl/ibl Tapanybl MyMKiH. TBSV Bupycbl X" re >apamfbl
[aKblngapablH KebiciH, Mbicanbl, KapToi, 6aknaxaH, Kbl3aHak, Oypbill X aX
Temeki, T.6. ecimgiktepai 3akbimgaiigsl (Cypet 3).

BaknaxaH Kbl3aHak
3 cypeT - TBSV BUpyCbIMEH 3aKkbiMAanfaH 6aknaxaH XaX Kpbl3aHak
anblparbl

CoHbIMeH, TBSV reHOMbIHbIH, cMnaTtTamacbiHa KefeTiH 60cak, »Xannbl
ecimgik BupycTtapbl 73 TybiC, 49 TyKbIMAacka TonTacTbipbinfaH (Oparka KJ and
Alison GR, Plasmodesmata. A Not So Open-and-Shut Case. Plant Physiology,
Jan. 2001, Vol. 125, pp 123-126. ConapgblH, iwiHge Tombusviridae TyKbiMgacbiHa
)KaTaTblH XKaKCbl 3epTTenreH BupyctapgblH 6ipi TBSV. Russo, M., Burgyan, J.,
and Martelli, G.P 1994. Molecular biology of Tombusviridae. Adv. Virus Res. 44:
3817-28. Tombusviridae TykbIMAacbiHa Ceri3 TybIC XaTagbl (KecTe-2).

2 KecTe - Tombusviridae TyKbIMAACbIHbIH TONTACTbIPbINYbI

TybICbl "eHoMb! (K6)
Aureusvirus 44
Avenavirus 4.4
Carmovirus 3.7-4.3

Dianthovirus eKi 6eniKTi
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Machlomovirus 4.4
Necrovirus 37
Panicovirus 4.3

Tombusvirus 4.7-4.8

TybIcTap MOPMONOrMANbIK XaFbIHaH YKCAC XXX MKOCasapi, reHoMbl 6ip
Ti36ekTi PHK-faH Typbin, Kebil ToNbIpak XX aX Cy apKblibl Tapanagbl. Tombus-
Virus TybICbIHa XXaTaTbIH Keiibip BUpycTapabiH TYpxpi: Artichoke mottled crinkle
virus, Carnation Italian ringspot virus, Cymbidium ringspot virus, Cucumber
necrosis virus (CNV), Tomato bushy stunt virus (TBSV).
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B 9TOil cTaTbe aBTOPbl JAET FEHETUYECKYIO M MONEKYNSPHYIO
XapakKTepUCTUKY YCTOHUMBOCTM NOPaA>KEHHbIX eCTECTBEHHbIM NyTeM
UM cneyuanbHo 3apadkeHHbIX pacTeHWii K BUPYCHbIM 3a60/eBaHNSM.

In this article, the author gives the genetic and molecular
characterization of the sustainability ofthe affected natural or infected

plants to viral diseases.

YAK 637.523.32: 636.087.6
M. M. Kakumos, A. P. OkacoB

MPAKTUKA YCKOPEHWA NMPOLLECCA NMPECCOBAHUA
N METOAVKA NPOBEAEHNA NCCNELOBAHUI
NMOKA3ATEJIEN

3Ta cTaTbs paccmMaTpuBaeT MeTOJ YCKOpeHUs mpolecca
npeccoBaHus. B OCHOBE 3TOr0 MeTOfa NeXKUT MPUHUMN 06beaNHEHUS
HECKO/bKMX MPOLieCCOB B 04HOM 060pYA0BaHMMN,

WccnepoBaHWio npoLecca NpPeccoBaHns B pasnMyHbIX 0TPAcSaX NiLLEBOI
MPOMBbILINEHHOCTY MOCBALLEHbI PaboTbl MHOTUX YUYeHbIX, CpPeiu KOTOpPbIX
M3YYannch LIHEKOBbIe Npecchl. O4HAKO B CBS3M CO C/IOXHOCTBIO KOHCTPYKL M
LHEKOBbIX NPECCOB NPM MaTeMaTMUYECKOM OMMCaHKM NPoLiecca NpeccoBaHus,
KOTOPOMY MOCBALLEHbI MHOXECTBO MCCMefoBaHWii, GblNM onpedeneHbl
MHOTVe BO3MOXHble MyTW PasBUTUS KOHCTPYKLMUW JAaHHOTO 060pYA0BaHMUS.
WccnenoBaHus aKkcnepuMeHTanbHbIX NoKasaTenei MHTeHcMdukalms npouecca
npeccoBaHus 6binyM NpoBedeHbl B nabopatopun «CoBeplIEHCTBOBAHMUS
TEXHUKU U TEXHONIOT M NULLEBLIX NPOAYKTOB» MHXEHEPHO-TEXHOMOMMYECKOr0
(hakynbTeTa OCyAapCTBEHHOIO YHMBepcuUTeTa MMeHn LLlakapuma ropoga
Cemeii.B pesynbTaTe uccnegoBaHuMK 6bina paspaboTaHa KOMOGWHUPOBaHHAs
yCTaHOBKa MpoLiecca NpPeccoBaHMs U M3MeNYeHns Ans Npon3BoACTBa KOPMOB
13 XXUBOTHOTO ChIpbA.
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Mpyv nHTEHCUPUKaLUK npoLecca NPeccoBaHWs 3KCNEepUMEHTalbHble
nccnefoBaHUsA Nokasarteniei NpoBeAeHb! N0 CNeyOLLMM HanpaBneHnsM:

- nccnefoBaHne BANAHUA M3MeNYaloLero MexaHu3ma npu npeccoBaHum
(n3veHeHne BHYTpPeHHUX AnameTpoB peweTok d =5-1C13 ,4jd =7 HO"3 bl|
d =5110" KId = 12 1C 'W); - uccnefoBaHe BNNSHUSA M3MEXHUA CKOPOCTeli
(&= 1,04pap/C, T=2,09pag/c. » = 4,1Spad/c. T= 6.23pag/'e) Hanpo
LOMKUTENbHOCTbL NPeccoBaHus;

-uccnefoBaHne BAUAHUA U3IMEHEHUA AuaparMeHHOro 3asopa
(6=4i0 1u;, ~=6ia_ini; =310 _1ln; <S=3mw”n"Ha
[laB/ieHVe NpeccoBaHms.

MpuHUMas BO BHMMaHWE CTPYKTYPHble NoOKasaTen U BEAUYUHBI,
onpefenseMble N0 3TUM Hanpas/eHUAM, COCTaBUAN CXeMY NPOBELEHUA
3KCMNepPYMEHTaNbHbIX UCCNef0BaHUIA B COOTBETCTBUM C PUCYHKOM 1.

C uenbio MHTeHCUgMKaL My NpoLecca NPeccoBaHns Ha OCHOBE COBMELLEHNS
npoweccos B 04HOM 060pyaoBaHuMM B nabopatopuun «CoBepLUeHCTBOBaHMA
TEXHUKW U TEXHONOTUW MULLEBLIX NPOAYKTOB» MHXEXPHO-TEXHONOrMUYECKOr0
thakynbTeTa CeMMnanaTMHCKOro rocyjapCTBeHHOro yHUBEpPCUTETa UMEHU
LLlakaprma npoBefeHbl 3KCNepPUMEHTaIbHble UCCeL0BaHNS.

3KcnepuMeHTalbHblE UCCEA0BaHNUSA MPOBeLEHbl HA 3KCMEPUMEHTAIbHOM
npecce 415 06paboTKM MACOKOCTHOW LLKBapbl. 15 nccnefosaHuii MCNob30BaHa
MACOKOCTHas WwkBapa KPC, npeasapuTenbHO CBapeHHas B FOPU30OHTA/IbHOM
BaKYYMHOM KOT/NEe. YUUTbIBas BAUSHNE TEXHONOIMMYECKO 06paboTKM B NUHUM
M B rOPU3OHTaNLHOM BaKyyYMHOM KOT/IE Ha CBOMCTBA MSCOKOCTHOM LUKBApbl,
npoBefeHbl NpeABapuTeNbHble UCCMEA0BAaHNA COCTaBa MACOKOCTHON LUKBapbl.
HauyanbHas XMPHOCTb MSCOKOCTHOW LUKBapbl OnpeaeneHa B npegenax 22-"25
%, a BNaXHOCTb - 45 %. B COOTBETCTBUM C PUCYHKOM 2 COCTaB MSICOKOCTHOM
LUKBapbl BK/IOYAET CMeCb OTXOAOB Msca WM KOCTW, cOBpaHHas nof BAUSHUEM
XULKOW (hpakumu, B KOTOPOIA coAep)kaHue KOCTW COCTaBnseT B npegenax 810
% C MakCcMMasibHbIM pa3Mepom 2 -10-3 m.
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1- KpynHble KYCKM Mfica; 2 - OCTaTKW KOCTU
PucyHoK 2 - MAcOKoCTHas LWKBapa

YuuTbiBag 3HaUUTE/IbHOE BNUAHME TemnepaTtypbl U BAaXKHOCTW LUKBapbI
npy NpoLecce MPeccoBaHWs M MPUHMMas 3a OCHOBY ONTUMAJIbHbIE 3HAYEHUS
TemnepaTypbl WU BA@XHOCTW, NOJSIYYEHHBIX MPU UCCEf0BAHUAX YUYEHBLIMYU,
NpABapuUTENIbHO HarpeTas nepej npeccoBaHWem Ao TemnepaTtypbl 353-"363
K MsCOKOCTHas LKBapa CMeluuBanacb BOAOW JO BRaxHocTn 7-"10%. Kpome
TOL, B COOTBETCTBMU C PUCYHKOM 3, yUYWUTbIBAsA AOMO/IHUTE/IbHOE MOBbILLEHME
Temnepatypbl Mo BAUSHUEM BHYTPELUBIroO TPeHUS paboumx OpraHoB B npoLiecce
npeccoBaHus, NPefBapuTeNbHO Harpesasn Kopnyc npecca go 313-"318 K.

B pesynbTaTe NpoBefeHNs 3KCMEPUMEHTOB OMNPefeNeHO UCTUHHbIE 3HAYEHNS
TemnepaTypbl, BAOXHOCTW U XUPHOCTM MACOKOCTHON LIKBapbl U MNOMYYeHbl
HavBbICLUME MOKa3aTenn Mpy MpeccoBaHUM C UCMOMb30BaHWEM NPUBOPOB ANs
N3MepeHUs aBeHna N 3NeKTPUYECKUX MoKasaTenei npecca.

C y4yeToM KOHCTPYKLMY Npecca B 3KCMepUMeHTax UCrosib30BaHa MACOKOCTHasA
WKBapa B 06beMe 5 Kr. B cOOTBETCTBUM C PUCYHKOM 4 B 3KCMEPUMEHTANbHOM
npecce AvaMeTp OTNPeCcOBaHHON MACOKOCTHON LLIKBapbl B rpaHyIMpoBaHHOM Buze
cocrasun 9 -10-3 m.

B Halmx ycnoBumaX XpaLlHue u TpaHCNOPTUPOBaHME NPOAYKTa, MONYYEeHHOro
nyTeMm TepMonjacTU4eckoro hopmMoBaHua (rpaHynupoBaHUs) MACOKOCTHOM
WKBapbl, NOBbILIAET ero ce6ecToOMMOCTb, 3aTpaTbl Ha MCMONb30BaHWe U
[OMONHUTENbHbIe 3aTpaThbl. CyXOi XXMBOTHbIA KOPM B rpaHy/IMpOBaHHOM BUfe
COXPaHSEeT MNULLEBYH LIEHHOCTb (KMPbl, BUTAMUHbI, MUKPODKMEHTbI), YBENNUMNBAET
06bEMHYI0 MaccCy Mo CPaBLUHUIO C U3MEbYEHHBIMU KOPMamMK, AaeT BO3MOXKHOCTb
ONMTMMAaNLHOI0 MCMNONb30BaHUSA pe3epByapoB U xpaHunuuy,. Cokpauias 06bem
npofykra o 20-K25% npu 3arpys3ke, BbIrpy3Ke Y TPAHCMOPTUPOBaHUN, NMOAB/ISETCA
BO3MOXHOCTb OMTMMM3aLMM NpoLEecca.
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PucyHok 3 - MNpeccoBaHue PucyHok 4 - OTnpecoBaHHblI
MSICOKOCTHOIA LLIKBapbI CYXOW XXMBOTHbIA KOPM B
rpaHyMpoBaHHOM BUfe

B xof€e uccxaoBaHus B Ha 0OCHOBE N0406MSA BUHTOBOMY HOXY COOTBETCTBUM
C pUCYHKOM 5 pa3paboTaHa KOHCTPYKLMA 3KCMEPUMEHTaIbLHOIO HOXa. HoBM3Ha
KOHCTPYKLMW 3KCMEPUMEHTaNIbHOrO HOXa NOATBEPXKAAETCA NpeLBapuUTeibHbIM
nateHTOM PK Nel7735 o1 01.11.2004 r.

KOHCTPYKLMSA 3KCMEPUMEHTa/IbHOTO HOXa COCTOUT U3 PEXYLLMX KPOMOK 1,
2 1 NOBEPXHOCTU 3 NSt MPECCOBAHUSA 1 OTXKMMA MACOKOCTHOM LIKBapbI. PexylLas
KpoMKa 1 pacnonioxeHa nog yrnom 900 K m3Menbyatouleli pewetke. Takoe
pacnosnoXeHune BbINOMKHO PaBHbIM OHOV TPETW OTHOLLIEHWS ANNHBI OKPY>XXHOCTH
BPALLEHNS PEXYLLEN KPOMKM 1 K ANULL OKPY>KHOCTW BpaLleHMs MOBEPXHOCTH 3
[N MPeccoBaHUA U OTXKMMa MACOKOCTHOM LUKBapbl.

KOHCTPYKLMSA SKCMEPUMLLTa/IbHOTO HOXa BbIMO/LUIa CUMMETPUYLL T.€. U3MaHXe
pacnonoXLwms HoXa OTHOCWTE/bHO NMPUEMHOM U PEXYLLIEN PELLIETOK LI CHUXAET ero
paboToCnoCcO6HOCTb. OCOGEHHOCTb KOHCTPYKLMW YBEIMUMBAET CPOK CY>KObI HOXA.

1 - pexyLyas KpoMKa, NepecekaroLLasncs ¢ pexyLleli peLleTKon nog yrnom
900; 2 - pexkyLlas KpoMKa, nepeceKkaroLlasncsi C NpMemMHol pelleTkoi; 3 -
MOBEPXHOCTb A/151 MPECCOBaHUA U OTXKMMA
PUCyHOK 5 - SKCneprMeHTabHbIA HOX
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WHTeHCM(MKaLIMM NpoLiecca NPeccoBaHmns aKCnepuMeHTabHbIE UCCNeA0BaHMS
nokasateneil 6bina NpoBeAeHa BAUSHUA W3MENUaloLEero MexaHuama npu
MPeCccoBaHNUM,BNINSHWS U3MEi LIS CKOPOCTEiHa MPOAOMKNTENLHOCTb NPECCOBaHNA
1 6blfla COCTaBNEHA CXEMa B BU/e pUCYHKa 1B pe3ynbTaTe yero 6bina paspaboTaHa
KOMB6UHMPOBaHHAs YCTaHOBKA MPOM3BOACTBA KOPMOB M3 XXWBOTHOTO ChbipbS.
Bo Bpems UCCNefoBaHMsA YUMTbIBaNaCh 3HAUNTENbHOE BAMSIHME TEMMEPaTypbl 1
BNXHOCTU LUKBapbl NPY MPOLIECCe NMPeccoBaHus U paspaboTaHa KOHCTPYKLMS
9KCMepUMEHTANbHOTO HOXa. [aHHbI1 HOX 6blN M3abpeTeH B naGopaTopum
rocyflapcTBeHHOro yHuBepcuTeTa MMeHu LLlakapuma ropoga Cemeid v 6bin
3anaTeHToBaH HalMoHanbHbIM NaTeHTHLIM BEAOMOCTBOM Pecny6/IMkn KasaxcTaH
JKCMepuMeHTabHbIA HOX X CHUXaeT paboTocnocoGHOCTL 060pYA0BaHNS 1
YBENUUMBAET CPOK CMYXGbl HOXa.
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Byn makanaga npecmey ypaiciH HapHblHAATYy >XO0N4apsl
uapacThblpbiirad. MpecTe\> ypaiciH HapHblHAATY MaucaTbiHga 6ip
>KabapwTa 6ipHewe ypgicTepaid 6ipirin >KypyiH HapacTbipraH.

This article describes a method ofaccelerating process o fextrusion.
The key point to achieve that goal is to unify several processes in one
machine.
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yHuBepcuteT umenn C. A. ActheHamaposa, r. AnMaTthl.

AmupoB b. M. - 3amecTuTenb fupekTopa Mo uccnefosHuam, Kas HUN
KapToeneBoACTBA M OBOLLEBOACTBA, I. ACTaHa.

AmupoBa X. C. - BefyLWWii HayYHbIl COTPYAHUK, I. AMaTbI.

AcaHb6aeB TonereH LLIoHaeBUY - K.C.-X.H.,, AOLEHT, MaBnogapckui
rocyfapcTBeHHbIli yHuBepcuTeT umeHu C. TopalirbipoBa, akagemuk MAUH,
r. Masnogap.

AyesoBa HypkyliraH Cpa>kaauMHoBHa - K.6.H, cTapliunii npenogasarefib,
KbI3bIIOPANHCKNIA TOCYAapCTBEHHbIN YHUBEPCUTET UMeHW KOpKbIT ATa,
r. Kbisblnopga.

BepgeHoB XK. I'. - PhD pokTtopaHT, EBpasuviicKuii HauWOHaNbHbINA
yHuBepcuTeT umenun J1. H. F'ymunéBa, r. ActaHa.

Bepcumbali Paxme T ka>ku MckeHAMpoBuY —4.6.H., npodeccop, akagemmnk
HAH PK, 3aBeaywowuini kagegpoli 61Monormm n reHoOMUku EHY umeHu
J1.H. 'ymunesa, r. AcTaHa.

BopayHoB Anekceldi AnekcaHApOBUY - 3aBefYHOLLMIA CeKTOPOM KOXBO/ACTBA
Cubupu BHUWK, aBTop HoBoanTanckoli nopoabl.

Magamypos BaxuT TapxaHOBWY - MArucTpaHT, Kagenpa XMMuu u
XUMWYECKMX TEXHONOT WA, MaBnofapCKuii rocyaapCTBEHHbINA YHUBEPCUTET UMEHN
C. TopaiirbipoBa, r. lMasnogap.

oppeesa EneHa CepreeBHa - acnupaHT, Kadeapa pa3BefeHUs U relTuKu
AT AY, KI'BY «LieHTp cenbCKOX03AACTBEHHOIO KOHCYIbTUPOBaHWSA», I. bapHayn

I>kaHaneesa K. M. —a.riorp.H., npogeccop, EBpasninckunii HaLMoHabHbIN
yHuBepcuteT umenu J1. H. F'ymunésa, r. ActaHa.

Ep>kaHoB HypnaH TenbmaHOBWMY - [.6.H., NPOPEKTOP MO Hay4HOW
pa6boTe U MHHOBaLMAM, MaBNOAAPCKUIA FOCYAapPCTBEHHbIA YHUBEPCUTET UMEHU
C. TopaiirbipoBa, r. lMasnogap.

Epkacos PaxmeTynna LWapanuaeHoBny —a.X.H., npogeccop, kageapa
XUMuUW, EBPasUnCKNA HaLUWOHaNbHbLIA YHUBepCUTET UMeHun J1. H. T'ymunesa,
r. AcTtaHa.

Xacy6aesa K. P. -HayuHbIi1 coTpyaHuK, KasHUW KO, r. AnmaTbl.

Xycynosa N1aiina A>kubaeBHa - K.T.H., CTapwuili npenojasaTens,
KbI3bIIOPANHCKNIA TOCYAapCTBEHHbIN YHUBEPCUTET MMeHU KOpKbIT ATa,
r. Kbisblnopga.
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I16agynnaesa CanTaHaT >XapblnkacblHKbI3bl - A.6.H., npodeccop,
KbI3bLLOPAMHCKMIA FOCYAapcTBaLLbIA YHUBEPCUTET UMLK KOPKbIT ATa, I. KbisbLLOPpAA.

KasaHranosa fSlusnaHa EpnaHoBHa - marucTpaHT, aBnogapckuii
rocyAapCTBeHHbI yHMBepcuTeT umeHu C. Topalirelposa, r. Masnogap.

Kaskees Ep>kaH Ta>knbaeBmy - K.6.H., [OLEHT, 3aBefytowmnin Kadeapoi
«buonorus», AKTIOBUHCKUI PErnoHanbHbI FOCYAapCTBEHHbIA YHUBEPCUTET
nveHn K. XXyb6aHoBa, r. AKTobe.

KaknmoB MyxTapbek MyxaHOBUY - K.T.H., AOLEHT, Kateapa «MallunHbl
M annapatbl MULLEBbIX NPOMU3BOACTB», [[0CYAapPCTBEHHbIA YHUBEPCUTET UMEHM
LLlakapuma, r. Cemeil.

KusaH Bnagnmunp Cepreesny-PhD gokTopaHT, EBPasvincKunii HauMoHas bHbIi
yHUBepcuTeT nmeHun J1. H. 'ymunesa, r. AcTaHa.

KosTapesa CeeTnaHa HOpbeBHa - CTapLuuii npenofgasatenb, kagenpa
XUMUU U XUMUYECKUX TexHonoruii, Masnofapckuii rocyfapCcTBEHHbIN
yHUBepcuteT umeHn C. Topalirelposa, r. Masnogap.

Konuwes 9nbfap EpTaesny - K.X.H., JOLeHT, Kaedpa XuMuun u
XUMUYECKMX TeXHONOrniA, MaBnofapCKmii rocyaapCTBEHHbINA YHUBEPCUTET UMEHN
C. Topaiirbiposa, r. MaBnogap.

KyaToBa A. H. - Kasaxckuii HaunmoHanbHblii MegULMHCKNIA YHUBEPCUTET
nvenn C. [1. ActheHauaposa, r. Anmarbl.

NeoHTbeB Cepreli BanepbeBnY —MarmcTpaHT 2-ro Kypca cneuuaibHOCTH
6M080300-«C)xoTOBeAEHME M 3BEPOBOACTBO», Kas3axCKuil arpoTexHUYecKuii
yHuBepcuteT umenmn C. CeildpynnmHa, r. AcTaHa.

MaHabaeBa V. A. - HayuHbIn coTpyaHuK, Kaz3 HAW KO, r. Anmartbl.

Macak6aesa Coghb PycnaHoBHa —K.X.H., AOLEHT, Kadeapa XMMnUK K
XUMUYECKMX TeXHONOruiA, MaBnofapCKmii rocyaapCTBEHHbINA YHUBEPCUTET UMEHN
C. Topaiirbiposa, r. Maesnogap .

MeHgbibaeB E. X. - K.6.H., JOUEHT, AKTHOOUHCKNI roCcyaapCTBEHHbIN
yHuBepcutet nmenmn K. XXybaHoBa, r. AKTo6e.

Mykauies On>kac Ep>kaHOBUY - MaructpaHT, Kagenpa XumMuun u
XUMUYECKMX TeEXHONOT Ui, MaBnofapCKuMii rocyaapCTBEHHbINA YHUBEPCUTET UMEHN
C. Topaiirbiposa, r. MaBnogap.

HecmesiHoBa PumMa MuxainosHa - K.X.H., JOLUEHT, Katheapa Xumuu un
XUMUYECKMX TeEXHONOT Ui, MaBnofapCKuMii rocyaapCTBEHHbINA YHUBEPCUTET UMEHN
C. Topaiirbiposa, r. MaBnogap.

OkacoB AngblH Pn3abekoBmy - maructpaHT, kathegpa «CTaHaapTu3aums n
6roTexHonorna», rocynapcTBeHHbIN YHMBEpCMTeT uMeHm LLlakapuma, r. Cemein.

OmapoBa K. M. - K.T.H, lMaBnogapckunii rocyfapCTBeHHbI YHUBEPCUTET
nveHn C. Topaiirbiposa, r. MNaBnogap.
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OpanoBa Acenb bakThbli6aeBHa - AOKTOpaHT rpynnel Ab-22, kadeapa
6vonoruun n akonoruu, [MaBNOAAPCKUIA rOCYLAPCTBEHHbIA YHUBEPCUTET UMEHU
C. Topaiirbiposa, r. MNasnogap.

OpanTaesa Anmaryns CnsimbekoBHa - cTapluii npenofgasaTesb,
Kaefpa XMMUU U XUMUYECKNX TEXHONOTNIA, MaBnofapCKuii rocyiapcTBeHHbIN
yHUBepcuteT umenHn C. Topalirelposa, r. Masnogap.

Cakunosa 3. b. - Ka3saxckuit HauvoHanbHbIi MeAULMHCKUIA YHUBEPCUTET
nvenn C. O. ActheHauaposa, r. Anmarbl.

Capbacos [loc - PhD pgokTopaHT, accouuMpoBaHHbIA npogeccop, OTaen
MOJIEKYNIAPHON U KNETOYHOW OHKONOrnn, OHKONOTUYECKUI LEHTP MMEHU
M. [O. AaepcoHa, Texacckuii yHUBEpPCUTET, I. XbHOCTOH, Texac, CLUA.

CaybiT6aeBa N'yncMM 3MKMPSEBHA - K.M.H, JOLEHT.

TayToBa EneHa HukonaesHa - K.X.H., CTaplunii npenojasatesb, Kadeapa
xumMun, KokLietayckuii rocyapCTBeHHbIn yHUBepcUTeT MeHn LLL. YannxaHoBa,
r. Kokueray.

TpyTHUKOB BUKTOpP AnekcaHApoBUY - K.C.-X.H., foueHT, KI'BY «LleHTp
CeNIbCKOX03AMCTBEHHOI0 KOHCY/IbTUPOBaHMUSA», . bapHayn

Tyrambaesa TomkaH babaTaeBHa - cTapliunii npenogasatesb, kadeapa
XUMUU U XUMUYECKUX TexHonoruii, Masnofapckuii rocyfapCcTBEHHbIN
yHuBepcuteT umenn C. Topalirelposa, r. Masnogap

TypmaHoBa bamkaH - CcTyfeHT 3 Kypca, rpynnsl bT-31 cneyunanbHoOCTU
5B070100 - buotexHonorus, EBpasnincknii HaLMOHabHbI YHUBEPCUTET MMEHU
N. H. 'ymunesa, r. AcTtaHa.

LLlyknpbekoBaA. b. -A O «MeauuUMHCKNiA yHnBepcUTeT AcTaHa», r. AcTaHa.
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NMPABUNA ANA ABTOPOB

HAYUHbIV )XYPHAN MY UMEHW C. TOPAVTbIPOBA
(«BECTHUK MI'Y», «<HAYKA NN TEXHUNKA KA3AXCTAHA»,
«KPAEBEJEHWE»)

1.B XypHa/bl MPUHUMAIOTCA CTaTbW MO BCEM HAay4HbIM Haripas/ieHUsM B
1 sk3emnnsipe, HabpaHHble Ha KOMMbIOTEPE, HamevyaTaHHble Ha O4HON CTOPOX
JINCTa C MEXCTPOYHbIM UHTepBanoM 1,5, ¢ nonsamu 30 MM CO BCeX CTOPOH /INCTA,
3MEKTPOHHBI HOCWTENb CO BCEMU MaTepuanamu B TEKCTOBOM peAakTope «Micro-
softOfficeWord(97, 2000, 2007, 2010)ana WINDOWS».

2.06wunit 06beM cTaTbW, BK/IOUAS aHHOTAUMWI, NUTepaTypy, Tabnuubl,
PUCYHKM U MaTeMaTuyeckume (opmyJsibl X [OSKEH MpeBblllaTh 8-10 cTpaHul,.

3.CTaTbsi JOMKHA COMPOBOXAATLCS pPeLeH3neil JOKTopa WM KaHauaarta
HayK [/19 aBTOPOB, XX MMEILLMX YUYEHOW cTeneHn. Ans ctateil, Ny6anK)embix B
XypHane «BecTHUKITY »XUMUKO-61ON0TrMYECKO cepum, Tpeb)eTcs 3KCnepTHoe
3aK/0YeHue.

4. MepnognyYHOCTL U3aHns XXypHanoB - aga pasa B rog (Nel - ¢ sHBaps no
MoHb; No2 - ¢ 1N No gekabpb)

CTaTby JO/MKHbI 6bITb 0HOPMrHbI B CTPOFOM COOTBETCTBMUCO
cnegylowmMn npasuiaMmn:

1.Y K no Tabnuuam yHMBepcanbHOM AecATUYHOI KnaccudmKaunm;

2.NHnynansl n pamunna(-un) aBtopa(-oB)-HaKa3axCKoM, PyCCKOM W
aHrIMNCKOM fi3blKax,a63aL, no eBOMY Kpato;

3.Ha3BaHMecTaTbW -HaKa3axCKOM, PYCCKOM W aHTIMACKOM
A3blKax,3arf1aBHbIM1U 6yKBaMU XUPHbIM LIPUAQTOM, ab3aL, No 1eBOMY Kpato;

4. Pe3toMe Ha Ka3axCKOM, PYCCKOM M aHTIMIACKOM fi3blKax: Ker/b - KOnyHKTOB,
KypcuBs, OTCTYN cneBa-crpasa - 3 cM, uHTepsan 1,0 (cM. obpasew);

5.TekcT cTaTbu: Kernb - 14 nyHKTOB, rapHutypa -TimesNewRoman
(ana pycckoro™ aHrAMNCKOro 1 xmMeukoro a3bikoB), KZTimesNewRoman (ans
Ka3axcKoro A3blKa).

6.MeXXCTpouHbIli MHTepBan 1,5 (MONyTOPHBIN);

7.CnncoK MCMonb30BaHHON NUTePaTypbl (CChIIKMA Y MPUMEYaHUs B CTaTbe
0603HaYarTCA CKBO3HON HymepaLuuell 1 3aKNiYaloTCs B KBagpaTHble CKOOKM).
CTaTbs M CIUCOK ITepaTypbl 40/KHbI 6bITb OPOPMEHbI B COOTBETCTBUN C TOCT
7.5-98; TOCT 7.1-2003 (cm. obpasel).
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Ha oTaenbHoM cTpaHuue

B 6yMa)KHOM N 3NIEKTPOHHOM BapunaHTax NpnBoAATCA:

- Ha3BaHune CcTtaTtbWu, CBeAEHUA 06 aBTope: d.N.0. NnoNHOCTbLIO,
yyeHada CTeneHb, y4eHoe 3BaHWEe N MECTO pa60TbI Ha Ka3aXCKOM, PYCCKOM
N aHrMUACKOM fA3blkax (4ns8 nybnumkauymm B pasgene «Hawn aBTopbI» U
«CopepxaHue»);

- MOJIHblIE MOYTOBbIE ajgpeca, HOMepa cny>+<e6Horo n gomaluiHero
TenrgoHoB, e-mail (319 cBA3M pefaKuum ¢ aBTopaMu, He Ny6/INKyHOTCS);

1. WnnocTpaunn, nepeveHb PUCYHKOB M MOAPUCYHOYHblE HALMUCU K HUM
MpeACTaBAAOT N0 TEKCTY CTaTbW. B 3N1eKTPOHHOI BEPCUM PUCYHKM U MAITHOCTPaL
npeactasnsaoTca B popmate TIFunm JPG ¢ paspewweHunem X mexe 300 dpi.

2.Martematunyeckne hopmynbl LO/MKHbI 6bITb HabpaHbl B Microsoft Equation
Editor (kaxgas opmyna - 0f4WH 06bEKT).

3. ABTOp NPOCMaTPMBAET MU BU3UP)ET FPaHm CTaTbyl N KCET OTBETCTBEHHOCTb
3a CoflepXKaHue cTaTbu.

4.Pepakuns X 3aHUMaeTCs NUTepaTypHO M CTUIMCTMYECKO 06paboTKoiA
cTaTtbu. Pykonucu He Bo3sspawjatoTca. CTaTby, OOPM/IEHHbIE C HapyLLEHUEM
TpeboBaHWiA, K Ny6ANKaLuW XX NPUHMMAIOTCA U BO3BPALLLAOTCS aBTOPaM.

5.0nnata 3a ny6nmkayuo B Hay4YHOM >XypHane coctasnset 5000 (MATb
TbICAY) TEHTe.

6.Ctatblo (6ymMarkHas, 3NeKTPOHHas Bepcun, OPUTrUHan KBUTaHUMK 06
onnare) cfefuUT HanNpasnATb No afpecy:

140008, KasaxcTaH, r. NMasnogap, yn. JljomoBa, 64, MNaBnogapckuii
rocyfapCTBeHHbI YHUBepcuTeT MMeHn C. TopaiirbipoBa, M3gatenscTBo
«Kepeky», kab6. 137.

Ten 8(7182) 67-36-69, (BHYyTp. 1147), thakc: 8(7182) 67-37-05.

E-mail: kereky@mail.ru
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YAK 316:314.3

A. B. EcumoBa

CEMENHO-POACTBEHHbLIE CBA3Y
KAK COLUVANBHbLIN KATIUTA
B PEATN3ALUVNN PEMNPOAYKTUBHOIO MATEPUNATIA

B HacTosWed cTaTbe aBTOpP AAeT aHanu3 OTAMYNTeNbHbIX 0COGEHHOCTel
PENpPOAYKTUBHOTO MOBEEHNS >KEHLWMH CKBO3b NPU3MY CEMENHO-POAC T BEHHbIX CBA3EN.

OfHOM 13 aKTyanbHbIX NPo6iaeM COBPEMEHHOCTM ABAseTcs npobnema
femorpaguyeckasn. Ewe B XX Beke nccnegoateniv akTMBHO 3aHUMaNCh MOVCKOM
[LeTepMUHaHT POXKAAEMOCTU, BbISIBXXHUEM (DaKTOPOB, OMNpefenaioLwmnx peanmsaumio
PenpoAyKTUBHbIX MIaHOB CEMEN, UHAUBUAOB.................

MpopfonkeHne TekcTa nybankyemoro MaTepuana.

Mpumep oopmneHns TabnuL, pUCYHKOB, CXEM:

Tabnuua 1- CymMMapHbIil KO3HULMLITPTEKAAEMOCTM OTAE/bHbIX HALWMOHA/IBHOCTEN
CKP, 1999 r. CKP, 1999 .
Bcero 1,80 2,22

Ounarpamma 1- MNMokasatenu penpoayKTWBHOIO NOBEAEHMS
100+
80-
60-
40-
20
0

1kB 2 KB 3 KB 4 KB

PucyHok 1- Coumna/ibHble B3aMMOOTHOLLEHMS!
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MecTo paboThl aBTOpa (-0B):
MexayHapoaHbI Kazaxcko-TypeLKuii yHUBEPCUTET NMEHM
X. A. fAccasu, r. TypkecTaH.
Martepuan noctynun B pegakuuto 20.09.12.

A. b. EcimoBa
OTb6acbiNbIK-TYbICTbl KaTblHACTap PenpoayKTUBTI MiHE3-KY/IbIKTbI XYy3ere
acblpyfafrbl afeyMeTTiK KanuTan peTiHae
K. A. flcaymn atbiHAaFbl Xanblkapanblk
Kasak-TypiK yHuBepcuTeTi, TypKicTaH K,
Martepuan 20.09.12 pegakuymsFa TyCTi.

A. B. Yessimova
The family-related networks as social capital for realization of reproductive
behaviors
K. A. Yssawi International Kazakh-Turkish university, Turkestan.
Material received on 20.09.12.

Byn makanaga asTop KasakcTaHgarbl aiiengepsiy oT6acbimbly-
TYbICTbL, HATbIHACKI aPHbINbl PENPOAYKTUBTI MiHe3-KyNblKbIHAA
alibipMallbINbLY TapblH Tanganapl.

In given article the author analyzes distinctions o freproductive behav-
iour o fmarriedwomen o fKazakhstan through aprism the kinship networks.
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