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NEW MEASUREMENTS OF DIFFERENTIAL CROSS SECTION
FOR ELASTIC SCATTERING PROCESS OF *0O(p,p)*0
AT ASTROPHYSICAL ENERGIES

Abstract. The overview and analysis of existing literature experimental data on elastic scattering of protons by
180 nuclei are carried out. The experimental complex and measuring methods of the work are described in detail.
The results of the new measurements of elastic p*®O scattering in previously unexplored areas of the energy of the
incoming particles from 0.6 to 1.0 MeV and angular range of 19™-159° are presented. A comparison of the data with
the differential cross sections, calculated according to the Rutherford formula is conducted. In the overlapping areas
the results of this work are consistent with the literature data. Also, the differential cross sections of the ¥ Al(p,p)*Al
process at the same energy and angular ranges were measured. It is shown that, with the 4% accuracy, the obtained
cross sections of #’Al(p,p)*'Al coincide with Rutherford case. We describe a new method of obtaining the absolute
values of the differential cross sections. The experimental data of presented work can be useful for calculations of
the processes occurring in hybrid nuclear reactors and fusion devices.

Keywords: Experimental set-up, UKP-2-1 accelerator, elastic scattering, differential cross sections,
1GO(p,p)16O.

Introduction. Currently, there are experimental information on the differential cross sections of
elastic scattering of protons by nuclei *°0 in the E,, 1. < 3.5 MeV obtained at the following angles and
energy ranges: 0., = 171.5, Ep 1. = 0.4 - 2 MeV, error of 10% [1]; Ocm = 161.2°, Ep. 1. = 0.6 - 2.0 MeV,
error of 10% [2]; Om = 170.6°, E,, 12 = 0.8 - 2.5 MeV, error of 4% [3]; . = 93.6 and 123.1, E,, 1., = 0.5
- 3.5 MeV, error of 5% [4]; 6cm = 142.3" and 178.1", E, 1 = 0.6 - 2.5 MeV, error of 5% [5]. In all the
papers the excitation functions were measured in steps about 50 keV. For reliable phase shift analysis and
the parameters of the optical potential determination for p + %0 system at E,, ., <1 MeV it is desirable to
have also the angular distribution of the cross sections for the **0(p,p)*°0 in the Ep, 1ab. < 1000 keV in steps
of 200 keV for 0., ~ 40" - 160 in steps of 10" - 20°. The energy range of E,, ;. < 1000 keV is important
because the processes in thermonuclear installations flow at very low energies.

Experimental methods and results. Therefore, new experimental data on elastic scattering of
protons by nuclei oxygen at low energies were measured on electrostatic tandem accelerator UKP-2-1
(scheme of UKP-2-1 is shown in Fig.1) of Institute of Nuclear Physics of the Republic of Kazakhstan
(Almaty) [6 - 8]. Protons were accelerated to energies E, ., = 600-1040 keV. The value of the beam
current was limited by stability of the target and load characteristics of the electronic apparatus and was
ranging from 1 to 80 nA. Calibration of protons energies in the beam was made according to reactions
with narrow, well-separated resonances [9, 10]. For this purpose we used *’Al(p,y)?Si reaction at Ep , =
632, 773, 992, 1089 keV and “F(p,0y)*°0 at E, . = 340 keV. The accuracy of beam calibration was
equal to +1 keV. Energy spread of the beam was determined by the width of the front of 2’ Al(p,y)®Si
reaction yield curve near resonance at E, 1., = 992 keV (resonance width < 0.1 keV) and did not exceed
1.2 keV [11 - 13].
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The proton beam passed through collimation system (two collimators with diameters of 1.5 mm and
placed 420 mm apart) and was formed on the target (located at a distance of 100 mm from the last
collimator) into a spot with diameter of 2 mm. In order to minimize the number of protons scattered from
the end faces of the collimators thickness of the front wall near the holes were brought to 0.1 mm. Faraday
cup (a tube with a diameter of 15 mm and a length of 150 mm), located at a distance of 120 mm from the
target, was connected to a current integrator, which sent a digital pulse to a scaler, once it collected a
portion of charge (0.1 or 10 nC). Photo of scattering chamber is presented in Fig. 2. Accumulated charge
was determined with an error of not more than 1.5%. To minimize carbon laydown on a target during the
measurements we used pumping system consisting of ion and turbomolecular pumps, and inside the
scattering chamber nitrogen traps system was installed (see Fig. 3a, 3b). A typical pressure in the chamber

was 1.5*10°® torr.
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Fig. 1 - Tandem accelerator UKP-2-1 contains two independent channels for beam transportation united by one accélerating
potential. This figure shows a scheme of the tandem. Cascade Kokroft-Wolton type generator ensures accelerating voltage up to
1MV. Analyzing magnet that includes NMR stabilization of magnetic field has mass resolution M/AM ~ 200
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In order to detect the scattered protons we used surface-barrier charged particles detector (diameter of
bounding diaphragm before detector was 2 mm, sensitive area thickness - 0.2 mm). The detector was

—— § ——
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placed at a distance of 240 mm from the target and was able to move in an angular range from 10° to 170"
The error in determining the angle of the detector location did not exceed + 0.2°. The detector was
equipped by the protective tube, which, for all its positions excluded registration of protons scattered from
the end face of the last collimator and from the Faraday cup. A second similar detector was placed at an
angle of 160’ relative to the incident beam and was used to monitor the stability of the target. The energy
resolution of detectors was equal to 15 keV. Detailed description of the experimental setup for the study
of the processes with the charged particles produce in the UKP-2-1 can be found in [14], and in its
references.

An aluminum oxide film (Al,O3), used as a target was made using the electrolytic method. Protons
energy losses (for incident protons energy of E, .., = 992 keV) after passing the target (Al,O3;) were
determined by width at half-height of the yield curve of *’Al(p,y)**Si reaction near resonance at Ep =
992 keV (the target was placed exactly perpendicular to the incident beam) and were found to be 5.4+1.2
keV, which corresponds to the thickness of the target 28+6 pg/cm? [15,16]. Such target thickness satisfied
the requirements of mechanical and thermal strength, and at the same time, practically did not affect on
the spectral line broadening, except for spectral lines obtained at 0y, = 70", 90°, 100” at E, s, = 600 keV,
where broadening due to the target thickness is equal to the broadening due to the detector energy
resolution.

Signals from the detectors were amplified and transmitted to two 2024-channel analyzers. Electronics
dead time did not exceed 3%. At each proton energy value, the ratio of the area of the peak from the
stationary detector because of °O(p,p)™°O and ’Al(p,p)?’Al scattering to the reading of the integrator
counter was a constant within 4% for all positions of the movable detector. Laboratory energy given in
this work corresponds to laboratory protons energy in the center of the target thickness.

An example of protons elastic scattering from target nuclei spectrum obtained at E, ., = 1000 keV
is given in Fig. 4. The peaks from elastic scattering of protons from *2C, *°0 and ?’Al nuclei are clearly
seen in the figure. The presence of a peak from *C(p,p)**C process in the spectrum is due to the carbon
laydown on the target surface.

The angular distributions of the **0(p,p)*°O

120 . were measured at incident protons energies

1 *GO(p,p):ﬁo 2 Al(p,p)2 Al Epo. = 600, 800 and 1000 keV at angles 6
100 - | / . =19, 39, 60, 70, 90, 100, 120, 140, 150, and 159
Lo e M degrees. Excitation functions of the **O(p,p)*°O

s were measured in the energy range of Eppp =

ol 7TOC | ] 600-1040 keV with a step of 20 keV for two
i H angles 90" and 159" in laboratory system. The
40 ‘ | . target was installed perpendicular to the incident

Counts

E =1000 keV
F p,lab. ‘

“cepyc H l | beam for detector positions at angles 0y, =39,
or . ) L 1 60", 120", 140", 150" and 159°, and for detector
o bl MW waﬁ N positions at 0y, = 70, 90°, and 100° — at an angle
600 700 800 900 1000 Of 450'

B~ (keV) By the yield of elastic **O(p,p)*®0 scattering,

we implied the ratio of the sum of counts in the

spectral peak (without preliminarily subtracted

Fig. 4 - Energy spectrum of protons elastically scattered from backgroun_d, which we Ime_zarly approm_mated by

target nuclei a trapezoid) to the reading of the integrator

counter. Statistical error in the determination of

the yields (including errors introduced by background subtracted) was less than 3.5% for all positions of
the detector and energies of incident protons.

The spectra where peaks from “C(p,p)**C, **O(p,p)*°0O and ?’Al(p,p)*’Al processes significantly
overlapped, were analyzed using information about the differential cross sections of **C(p,p)**C, taken
from [17-20]. While the number of **C nuclei in the target was determined by spectrum closest to the
analyzed one where peak from *C(p,p)**C is well separated. For spectra with overlapping peaks yield of
elastic **C(p,p)**C scattering does not exceed 10% of yield of **O(p,p)*°0.




Jloxnaovl Hayuonanvhoti akademuu nayk Pecnyoauxu Kazaxcman

T T T T T T T T T T T T T T T
: 27 27 | LN 27 27
. Al(p,p)”'Al i\i\? Al(p,p)~ Al
. (A
N +
N ¢+ E =600 keV ] 25
—_— 8 N N P, lab. 3
& . s e E__ =800keV = LA N
e AN . P, lab. @ 3 ?\i
L] = o TR
c N - E,,, . = 1000 keV = 1000 | EX Fegs
\I/ = 0 *-5 r
1000 - B ] + 0, =90
e} . 1 [e] @
B e 3
[} = S <
k) $en S
I
----- Rutherford at E = 600 keV ----Rutherford at o, = 90°
---- Rutherford at ED‘ b, = 800 keV Rutherford at o, = 159°
Rutherford at Ep . = 1000 keV
’ 1 1 1 1 1
1 n 1 n 1 n 1 n 1 1
60 80 100 120 140 160 600 700 800 900 1000
E - (keV)
p, lab.

6, - (degrees)

Fig. 5b - Excitation functions of the elastic scattering of protons on
2 Al with errors of 4%. Symbols are the experimental data of
present work, the curves - calculations by the Rutherford formula

Fig. 5a - The differential cross section of the elastic scattering of

protons on 2’Al with errors of 4%. Symbols are the experimental

data of present work, the curves - calculations by the Rutherford
formula

Differential cross sections of 2’ Al(p,p)*’ Al were assumed as purely Rutherford. Last assertion is based
on the data shown in Figs. 5a,b, where the differential cross sections (Fig. 5a) and the excitation function
(Fig. 5h) for the *’Al(p,p)*’Al are given, which are the results of the processing the spectra, where the
peaks from Z’Al(p,p)*’Al scattering are separated reliably (errors in the determining of the differential
cross sections are about 4%). Finally, the differential cross sections of the **O(p,p)*°O were obtained with
an error of about 5% by normalizing of °O(p,p)™°0 yields to the normalization factor which was derived
by normalizing of 2’ Al(p,p)?’Al yields to the Rutherford cross sections for 2’Al(p,p)?’Al.

Excitation functions and differential cross sections of elastic scattering of protons by *°O, obtained in

this work are given in Fig. 6a and Fig. 6b, respectively.
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Fig. 6b - Excitation function of the p'®0 elastic scattering.
Symbols are the experimental data of [4] and present work, the
curves - calculations by the Rutherford formula. The
uncertainties are approximately the size of the points and about
10% for work [4] and 5% for present work

Fig. 6a - Angular distributions of the p*®0 elastic scattering.
Symbols are the experimental data of present work, the curves -
calculations by the Rutherford formula. The uncertainties are
approximately the size of the points and about 5%

Conclusion. Within the errors the results of our experiment coincide with the published data in the
overlapping areas. At the angles of 0, = 39, 60, 70" and at the energies of Ep. 1. = 600, 800 keV; and at

— § ——
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0. = 39, 60 and at Ep, 1. = 1000 keV the experimental cross sections coincide with Rutherford cross
sections (with accuracy of 5%), while at the same energies and large angles, they are a little bit more than
Rutherford. At the same time, for example, at 0y, = 159° and Ep, 1ab. = 1000 keV the ratio of 6« /or equal to
1.42 £ 0.07, which is in good agreement with published data.

This work was supported by the program of nuclear power development in the Republic of
Kazakhstan (theme: obtaining experimental and calculated nuclear reaction cross sections, yields of
fission fragments at INP accelerator complex).
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AnHoTauus. BeimonHeH 0030p 1 MpoBelieH aHaIu3 UMEIOMINXCS B IUTEPAType IKCIIEPUMEHTATBHBIX
JIAHHBIX [0 YIPYroMY PACCESHHIO MPOTOHOB Ha syipaX 0. IToApoGHO OMUCAHEI SKCIIEPUMEHTATbHBIIL
KOMILIEKC U U3MEpPUTETbHBIC METOJIMKH HacTosmlel paboThl. [IpencTaBneHbl pe3ynbTaThl HOBBIX H3MeEpe-
Hui ynpyroro paccesuus Pr°O B HEHCC/IEIOBAHHEIX paHee 0OIACTAX YHEPrHil HANETAMKX YacTuIl oT 0.6
10 1.0 M5B u yrioBoro amanasona 19-159°. IIpoBeneHO cpaBHEHHE MOTyYEHHBIX JAHHBIX ¢ auddepen-
IUATEHBIME CEUCHHSMH, BBIYMCICHHBIMU 110 (opMmyiie Pesepdopna. B mepekpriBatonimxcst o00nacTsx pe-
3yJILTAThl HACTOSIIEH pabOThl COTIACYIOTCS C JTUTEPATYPHBIMU JaHHBIMHU. Taroke ObUTH M3MEpEeHbI qud-
depenrmansubie ceuenns nponecca - Al(p,p)°’Al B Tex ke SHEPreTMYECKOM M YIIOBOM JHMANA30HAX.
ITokasaHo, 9TO ¢ TOYHOCTBIO 4% momyuennsie ceuenms > Al(p,p)*’Al comanator ¢ PesepdopaoBcKuMy.
Onmcana HOBasi METOIMKA MOTy4YeHHsI a0CONMOTHBIX 3HaUeHWH nuddepeHnraibHpIX CeIeHHNH. DKCIIepH-
MEHTaJbHbIE JaHHBIE MPEACTAaBICHHONW PaOOTBHl MOTYT OBITH BOCTPEOOBAaHHBI Ul PacdyeTOB MPOILECCOB
MPOUCXOSIINX B TMOPUIHBIX SAEPHBIX PEAKTOPaX U TEPMOSICPHBIX YCTaHOBKAX.

KaroueBble ciioBa: DkclieprMeHTalbHAs yCTaHOBKa, yckoputenb YKII-2-1, ympyroe paccesHue,
mddepernmansubie cederms, °O(p,p)'°0, ZAl(p,p)*’Al.

H. Bypre6aes’, JI.M. 3a3y.1mnl’2, K.K. Kepumkyios',
M. Bakrtbi6aes’, /lx. Bypre6aesa’, JI.K. Amumos™?, M. Hacypn.nal’2
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29n—®apa6n aTeiHAarel Kasak yITThIK yHUBEpcHuTeTi, Anmatsl, Kazakcran

ACTPO®U3UKAJIBIK SHEPTUSIJIAPJA °O(p,p)'°0O CEPIIM/I IIAIIBIPAY
MPOLECIHIH, JU®PEPEHIUAJIIBIK KUMAJIAPBI BOMBIHIIA )KAHA OJIIIEYJIEP

AnHoTanus. °O sIponapIHaH IPOTOHAAPABIH CEPIiMAI IAMBIPAybl GOMBIHIIA 01eOUETTIK Moi-
METTepre IOy KACaJIBIH/IBI XKOHE aJIbIHFaH SIEPUMEHTTIK MATiMeTTep Tanaanbl. OChl JKYMBICTA JKCIIe-
PUMEHTTIK KellleH MeH eJIliey dicTepi TombIK cunartanFas. JKymbicta 19°-159° GyphImTHIK AHAMa30H1a
koHe 0,6 — 1 MoB aTKbIIaHaTHIH GOJIIIEKTIH 3epTTEIMEreH SHEPrus aiiMarbiHaa p O CeprriM/ mabIpay
eJIIICYJICPIHIH JKaHa HOTWXKeJepi KenTipuireH. Pesepdopa TeHueyiMen ecentenreH auddepeHimamiibik
KAMa MEH aJIbIHFaH MAJIMETTepre CalbICTHIPYJAp KacalbIHABL JKYMBICTAa YCHIHBUIFaH JKCIIEPUMEHTTIK
MOJIIMETTEP TEPMOSAPOJIBIK KOHIBIPFhIIAp/IA XKOHE THOPHUTTI SAPOJIBIK PeakTopiapa XYpPETiH Mmpoliec-
TepJIi ecenTeyepe KOJJaHbUTybl MYMKIH.

Tipek ce3aep: OkcnepumentTik KoHAbIprbl, YKII-2-1 yaerkimm, cepmimai mamsipay, nuddepen-
wraneik kuma, °0(p,p)*°0, ZAl(p,p)*’Al.
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STUDY OF THE MECHANISM OF THE REACTION OF TRIAZOLIDE’S
FORMATION OF USING THE DENSITY FUNCTIONAL THEORY

Abstract. We have analyzed the thermodynamic parameters of the reaction of the amination in the gas phase
and in solution by calculation by density functional method using fully electronic basis set 6-31G(d). It was shown
the dichlorojuglone aniline’s thermodynamic and kinetic possibility of a reaction of condensation. It was estimated
the transition states, activation energies and rate constants for the reaction of condensation.

Keywords: the theory of functional density; B3LYP/6-31G (d); naphthoquinones; the mechanism of the
reaction.

Introduction

Works [1-2] have described an experimental approach to triazole oxides. The interest in compounds
of this structure is due to the fact that some of them [3] have antitumor activity. Given this and lack of in-
depth information about the properties of the condensed triazole oxides we will consider experimental and
guantum-chemical peculiarities of their formation, as was shown earlier [2]. It is known that the simplest
way to naftatriazole oxides is the following scheme:

> O
CE
‘
O >

X=H,OH

The aim of this work was to study the density functional method of the mechanism of the first
reaction stage of condensation dichlorojuglone with aniline and the explanation of the observed
experimental data. For all calculations there were used fully electronic basis set 6-31G (d) with density
functional B3LYP. This calculation method is widely used for analysis of thermodynamic parameters of
organic compounds.
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Experimental part

All calculations were carried out using standard software package GAUSSIAN'03 [4]. For the
theoretical study, we used quantum-chemical density functional method (DFT, density function theory
methods). The calculations were performed using the hybrid density functional method B3LYP with a
functional exchange Beck (B3) [5] and the correlation functional of Lee, Yang and steam (not LYP) [6].
For all atoms basis set 6 fully electronic-31G (d) was used. The geometries of all calculated molecules
were fully optimized, the lack of imaginary frequencies confirmed their stationary. Optimization of
transition States was carried out using the STQN method [7], transition states with only one imaginary
frequency. The calculations in ethanol solution are carried out by the same methods, using a polarized
continuum (PCM) [8]. The energy is calculated compounds adjusted to the zero vibration energy (ZPVE)
and reduced to standard conditions (298.15 K, 1 ATM.) using thermal corrections to enthalpy and free
energy.

Results and discussion

The accuracy of any quantum-chemical calculations is determined by the agreement of experimental
and calculated from molecular geometry. The calculated bond lengths and the bond angles of the studied
molecules together with the available experimental data are represented in tables 1-2.

Table 1 - The geometrical parameters of the juglone

Bond R (exper.), A R (calc.), A the valence angle o (exper.), o (calc.), degree
degree
C-C 1.35+£0.02 1.34 0-C-C 120+ 1 1194
C-C 1.51+£0.03 1.49 C-C-C 123 £2 121.8
C-C 1.44 £0.02 1.48 C-C-C 120+ 2 122
C-O0 1.2+0.02 1.23 C-C-O 121+2 120.3
O-H 1.51+0.02 1.49 C-C-C 119+1 1175
C-C 1.37 £0.02 1.42 C-C-C 118 +1 120
Cc-C 1.51+0.02 1.47 C-C-C 122+1 120.7
Cc-0 1.33+0.02 1.34 C-C-C 118+ 1 118.2
C-C 1.44 £0.02 141 C-C-C 122+1 120.1
C-C 1.38 £0.02 1.39 0-C-C 115+ 2 118.2
Cc-C 1.42 +0.03 141 C-C-C 122+1 1194
Cc-C 1.36 +£0.02 1.39 C-C-C 119+2 120.2
C-C 1.4+0.02 1.42 C-C-C 120+ 2 121
C-C-C 119+2 119.5
C-C-C 118+1 120.6
C-C-C 116 +1 119.3
C-C-C 117+1 119.4

Comparison of the calculated geometric parameters with experimental data shows that the calculated
lengths of bonds mostly underestimated, and bond have been completed. However the analysis leads to
good quality there was a problem with the correlation between the calculated and experimental bond
lengths of and valence angles [9-12] for some of the studied molecules:

R® =-0.04 + 1.03 R®" (r=0.996; s = 0.02; n = 22) (1)
0™ =-17.9 + 1,14 @™ (r=0.982;s=1.5;n=232) (2)

In these and the following correlation equations, r is the correlation coefficient, s is standard
deviation and n is the number of compounds included in the correlation.
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Table 2 - The geometrical parameters of the naphthazarine

Bond | Riexper),A | R{calc),A | thevalenceangle | o (exper), degree | o (calc.), degree
Cc-C 1.431 £ 0.006 1.47612 C-C-H 120+ 2 122.4
C-C 1.342 £ 0.007 1.34598 C-C-0 118.5+04 119.8
C-C 1.413 +£0.007 1.42717 C-C-H 120+ 2 115.8
Cc-C 1.427 +£0.005 1.4062 C-C-0 122.2+0.4 122.4
Cc-C 1.436 + 0.006 1.41946 C-O-H 104+ 2 106.5
Cc-C 1.342 +£0.007 1.37442 0O-H-0 152+ 4 147.3
C-0 1.301 +£0.004 1.24774 H-O-C 99 +2 101.1
C-0 1.288 + 0.004 1.33758 0O-C-C 121.4+04 122.4
C-H 0.96 = 0.005 1.08626 C-C-C 119.7+0.4 119.7
C-H 0.98 +0.005 1.08533 C-C-H 117+3 117.9
O-H 1.06 £0.05 0.99638 C-C-H 122+3 121.3
H-O 1.59+0.05 1.7001 C-C-C 1206+ 0.4 121.8
C-C-C 119.2+0.3 117,8
C-C-C 120+ 0.4 120.3
C-C-C 1195+0.4 119.9
C-C-C 121.9+0.4 120.8
C-C-C 119+ 0.4 119.3

The table 3 shows the calculated and experimental [13-15] values of wavelength UV spectra (1), IR
spectra () spectra and the *H and *C NMR (8) of some quinone molecules.
The correlation equations (3-5) show that our calculations allow to estimate the spectral parameters

with a sufficient degree of accuracy.

A% =-16 +1.06 A

8P 1H = 1.23 + 0.83 5%

8% C = 4.7 +0.92 5 BC

®™ =32 +0.99 0"

(r=0.998;s=7;n=22)
(r=0.995;s=0.2; n=19)
(r=0.996;s=2.2;n=28)

(r=0.995; s =30; n=18)

3)
(4)
()
(6)

We obtained a correlation ratio suggest that expected thermodynamic parameters are quite close to
experimental values. In addition, in [16] it is shown that among the methods of the density functional
(BLYP, B3LYP, PB86, B3P86, BPW91, B3PW91 and SVWN) B3LYP method most accurately predicts

thermodynamic parameters with an absolute error of 13 kJ/mol.

On the basis of the experiment we can assume the mechanism for the first reaction stage of the

formation of intermediate and transition states:

0
Cl
+H2N©
Cl
)

O H /@
1 N
O‘ o
s Cl
0]

3-xnop-1,4-guokco-1,4-gurngpo

-2-HacbTaneHun(heHnn )JaMMOHUYM XNopKa,

O H
N
LT e
Cl
0

The table 4 shows the results of quantum-chemical calculations of the enthalpies (AH) and free Gibbs
energies of the amination’s reactions for some naphthoquinones with aromatic amines. From table 4 it is
shown that all the reactions are thermodynamically favorable in the gas phase and in solvent. However,
the solvent Gibbs energy is approximately two times larger value due to the salvation of the reagents in

ethanol.
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Table 3 - The calculated and experimental *H-NMR and UV spectra

Molecule The chemical | Wavelength, Molecule The chemical | Wavelength,
shift, ppm. nm shift, ppm. nm
exp. | calc. | exp. | calc. exp. | calc. | exp. | calc.
12.34 | 12,96 | 529 | 509 7.18 7.05
714 | 735 | 319 | 333 7.32 7.28

Naphthazarine 279 | 278 734 | 733
226 | 227 2 Anilino-3-harugon 7.36 7.41
216 | 222 7.78 7.69
11.92 | 12.87 | 532 | 521 9.7 9.97
7.18 | 755 | 360 | 383 12,16 | 114
Dichlorotaurine 260 | 267 12.06 | 11.3
247 | 255 Monochromatization 7.61 6.7
223 | 218 7.38 6.68
781 |8 341 | 340 7.09 6.4
8.2 8.6 333 | 333 332 | 328
Dichlormethane 282 | 278 | 1.4-Napthine 258 | 252
252 | 253 246 | 242
231 | 228 1-Amino-9,10-anthraquinone 480 | 471.6
214 | 227 2-Amino-9,10-anthraquinone 450 | 452
11.9 12.7 1,6-Diamino-9,10-anthraquinone 490 | 476.7
754 | 7.85 1,9-Diamino-9,10-anthraquinone 505 | 483
Juglone 727 |75 1-Phenoxy-9,10-anthraquinone 364 | 336.6
7.15 | 7.05
11.38 | 124
Dichlorophen 777 811
764 | 7.75
739 | 7.47

Table 4 - Thermodynamic characteristics of the reagents, products and transition states (kJ/mol)

Arylamine AG +
Reagent AH gas phase EtOH AG” gion E,
2,3-Dichlor-1,4-naphthoquinone Aniline -46 -36 -45 80 94
p-Toluidine -46 -42 -47 78 91
m-Toluidine -45 -41 -45 74 94
Anisidine -60 -45 -59 64 76
p-chloraniline -44 -34 -40 89 100
2,3-Dichlorojuglone Aniline -51 -41 -47 75 86
p-Toluidine -51 -47 -43 73 85
m-Toluidine -49 -45 -41 77 87
Anisidine -65 -50 -55 98 68
m-Toluidine -45 -41 -45 74 94

To clarify the reaction mechanism it is important to know how adequately the chosen method can
predict the activation energy of the reactions of amination. To this point of view, using B3LYP/6-31G(d)
level of the theory, we have calculated transition states for several reactions (table. 4). For optimization of
transition states, we used two methods: the traditional optimization of the transition state using the
algorithm of berny(?) [17] and the method STQN (Synchronous Transit-Guided Quasi-Newton Methods)
[7]. STQN method has proved to be most convenient to optimize transition structures. We have used the
analyzed vibrations corresponding to the imaginary frequency, direction of changes in the structure along

the reaction path (the IRC calculation [18, 19]) for verification of the transitional status.

Using both methods of calculation, we estimated transition states for several amination’s reactions
and using the resulting data we have calculated the energy of activation of these reactions in the gas phase

according to the equation:

E, = AH” + nRT,

— 14 ——

(7)
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where E, is the activation energy, AH” is the activation enthalpy, using the estimated enthalpies of reactant
and transition state, n is the reaction order, R is the gas constant, T is the absolute temperature.

However, it is known that the reaction in reality take place in the solutions [2]. We have calculated
the activation energy in the ethanol solution as the difference of free Gibbs energies in solution of the
reagent and transition states (AG”). In principle, the route of the reaction of the amination can pass
sequentially through the first, the formation of the cat ion and then through the second transition state
(Fig. 1a-b).

We calculated the cat ion and both the transition state. However, from the profile of the reaction of
the amination (Fig. 2), built according to the energy change of the reactants, transition states, cat ion and
the products of the reaction it was shown that the formation of the cat ion and the second transition state is
thermodynamically not profitable. This is indicated by negative values of enthalpy and of the Gibbs free
energy and activation energy calculated in relation to the second transition state. Apparently, this is due to
the fact that the second transition state is a local maximum having a small value of negative-frequency
vibrations (~ -45 cm™) and represents the vibration of the deformation of benzene ring in the amine (Fig.
1B). The visualization of the molecular orbitals confirms the findings.

From Fig. 3 a-g we can see that the maximum electron density of the HOMO orbital is located on
naphthoquinone ring and under the rules of the Fukui nucleophilic reagent comes closer to the ring carbon
atoms forming the first transition state. In the second transition state, the electron density in HOMO
orbital is located mainly on the molecule of the amine. In the cat ion the maximum electron density in
HOMO is located on the reverse side of the ring, which does not allow obtaining an effective interaction
between the naphthoquinones and amine.

a) b) c)
Fig. 1 - The optimized at the B3LYP/6-31G(d) structure of the first transition state (a), second transition state (b), cation (c)
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Fig. 2 - The full energy profile of the reaction amination juglone, (kJ/mol)
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c) d)

Fig. 3 - The highest occupied molecular orbitals of the first transition state (a), second transition state (b), cat ion (c),
the lowest free molecular orbital of juglone (d)

The calculated by the first transition state values of the activation energy is less in the solution than in
the gas phase and are close to known experimental values for SNy, reactions [20]. The results of the
calculation in all cases, the first transition states represent intermediates, in which the cleavage of the
chlorine atom from the naphthoquinones and the formation of weak bonds between the carbon atoms of
naphthoquinones and nitrogen of the amino group (1.8 A) (Fig. 1A). This condition is really transitional
because it has one negative vibrational frequency (~ -350 cm™), characteristic for the transition state and
represents the valence vibration of the C-N bond. Considering all the above, we can assume that the
reaction amination passes through the first transition state, which leads to significant activation energies.

The obtained values of the activation energy allowed to calculate on the base of the equations (8) and
(9) the rate constant of the reactions in the gas phase [21] (tab. 5).

E

k=Ae 6)

where K is the rate constant, A is the pre-exponential factor;

1/Cy
A:(kBTj eZeAS:/R, (9)

h

where kB is the Boltzmann's constant, h — Planck’s constant, AS” is the entropy of activation. For the
calculation of the rate constant in the solution we have used the formula [22]:
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k = kB_T efAG“ /RT
h
Table 5 - The rate constants of the reactions amination (s
Reagents Arylamine K exp. K calc. (gas) K ca_lc.
(solution)
2,3-Dichlor-1,4-naphthoquinone Aniline 0.5-10° 1.64-10°1 0.68
n-Toluidine 0.4:107 1.89-10°° 1.65
n-chloraniline 0.1-10° 3.15-107° 0.03
Aniline 0.4-10" 1.89-10%° 4.82
2,3-Dichlorojuglone n-Toluidine 0.1-10° 5.87-10° 10.32
m- Toluidine 0.55-10™ 2.33:10° 2.01
p-chloraniline 0.7-107° 2.09-101 0.135

From the data of table 5 we can see that calculated in the gas phase rate constants is much less than
experimental values, while in solution they are approaching the last. Of course, the absolute values of the
calculated rate constants are quite far from the experimental values, but the order changes on a range of
substituent in the amine is the similar.

Conclusion

1. It is shown that the density functional method to calculate the spatial and electronic structure of the
reactants of the reactions amination of naphthoquinones gives adequate results in the prediction of
geometrical parameters, ultraviolet and NMR spectra.

2. It was suggested the possible existence of the transition states in the reaction of amination of the
naphthoquinones. We have calculated their electronic and spatial structure and shown that the reaction
takes place only via the first transition state.

3. It was calculated the activation energies and rate constants for the reactions of amination of various
other amines. It is shown that the lower activation energy in solution provide an acceptable rate constants
compared to reactions in the gas phase.
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USING THE NEURAL NETWORK TECHNOLOGY IN SOLVING
THE TASKS OF PERSONAL IDENTIFICATION

Abstract. This article is devoted to the practical application of the apparatus of artificial neural systems for the
development of the computer system of video surveillance and authentication personality. The purpose of the
analysis is to improve the efficiency of the automated recognition of individuals for the identity authentication by
integrating features of the face change parameters over time.

Keywords: biometrics, neural networks, authentication, video surveillance system, a fuzzy knowledge base.

Systems of automatic recognition of objects of different classes on digital images are vital for wide
range of practical solutions in the field of computer vision, robotics, video surveillance and access control
systems, different interfaces of human-computer interaction, etc. A key example which reflects the basic
principles of these technologies is the system of auto detect of people's faces in the electronic video
images. It is necessary to combat terrorism and crime, for total control of movement of migrants, to
identify the person at the banking operations in electronic networks and for a number of related tasks,
where identification is very important.

Face recognition problem was considered early on computer vision stage. A humber of scientific and
industrial companies for over 40 years actively develop the system of automatic recognition of human
faces: Smith & Wesson (ASID system — Automated Suspect Identification System); ImageWare (FacelD
system); Imagis, Epic Solutions, Spillman, Miros (Trueface system); Vissage Technology (Vissage
Gallery System); Visionics (Facelt system) [1].

The use of artificial neural networks to solve the problems of image identification is widely used in
solving various practical problems [2, 3, 4]. For example, artificial neural networks device is used to
detect ECG signals [5], human signature [6], and identification of smartphone user palm [7]. The use of
mathematical device of artificial neural networks in systems of identity authentication is also widely used.
For example, in [8] the task of authenticating users of smartphone based on 14 gestures is considered.
Models of behavior of users are classified by a neural network with radial-basis functions. In [9] the
problem of the smartphone user authentication based on a behavioral model is also considered. The
authors of the research [10] study the issues of human age based on the evaluation of fingerprints. In
researches [11, 12] the problem of authentication, based on the analysis of a person's face using a neural
network approach are considered. Analysis of geometrical facial features to determine the gender of the
person with the help of neural networks with back-propagation is carried out in [11], the authors [12] use
convolutional neural networks for face recognition.

Over the past few years a number of scientists [13-15] proposed a plenty of methods for the facial
identification, implementing a variety of scientific approaches. Among the first facial recognition
implementations, using methods based on learning, the system of Teuvo Kohonen from Helsinki
University of Technology [16] is well known. He demonstrated that recognition of aligned and
normalized image can be performed using a simple neural network. Used network performed a description

of a person, approximating the eigenvectors of the autocorrelation image matrix. These eigenvectors are
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called “own faces” (eigenface). However, Kohonen system has not found practical application because it
based on precise alignment and normalization.

In the following years, there have been numerous attempts to implement individual recognition
schemes using different neural networks methods. In their studies, Michael Kirby and Lawrence Sirovich
from Brown University [17] introduced the algebraic operation, which simplified the calculation of "own
faces". Moreover, they showed that for accurate coding of aligned and normalized images it is necessary
to have no more than 100 own faces. Matthew Turk and Alex Pentland from Massachusetts Institute of
Technology [18] demonstrated that the residual error that occurs at encoding with the help of own faces,
can be used for the detection of faces in the disordered natural image and determination of the exact
location and size of face. Then they showed that the combination of the method of detection and
localization of faces with the method of own faces recognition provides a reliable face recognition in real-
time, with minimal restrictions on the recognition.

The proposed technologies of face recognition enable to perform automatic search and identification
of image files and video stream. However, nowadays, wide range of tasks in this area, such as how to
teach a computer to effectively carry out detection procedure for different evaluation criteria, how to
decode and store digital images of faces with the least memory volume, how to choose effective
assessment criteria of faces similarity, how to perform complex image processing, etc. remains unresolved
[19]. The main requirements that apply to the algorithms of this class are: high recognition quality, work
in a real time mode, the stability of the work in relation to external factors [20].

During the implementation of Feret scientific program three different algorithms operating on the
basis of the NN have demonstrated the highest level of recognition accuracy for large databases (1200
people) in the most difficult conditions for the recognition. The algorithm developed at the University of
Southern California [21]; University of Maryland [22] and an algorithm created in Media Laboratory at
the Massachusetts Institute of Technology.

For frontal images, the recognition accuracy is 95%. For images taken by different devices and at
different lighting, the accuracy typically decreases to 80%. For images taken a year apart, the recognition
accuracy is about 50%, which, in our opinion, highlights the need of continuous supplement of the
database with update images and the search for more efficient algorithms.

In March, 2015, Google's researchers have published scientific work [23], considering the new
system of artificial intelligence called FaceNet, which recognizes people's faces with high accuracy,
showing the result of almost 96% on a standard set of data “Labeled Information Faces in the Wild” [24],
which includes more than 13 000 images of persons taken from the Internet. Google system does not only
recognize faces, but also enables to pick up a collection of other people who are like the given
photograph. High result is explained by a new method of training a neural network: there were used
triplets of photos, which were presented the faces of the same or different people; that are equally aligned
and made under the same conditions. However, despite the current success, the problem of face
recognition taking into account the aging factor, or the influence of other changes remains unsolved.

Based on the analysis of scientific publications presented above, the group of methods, acting on the
basis of training or self-study is a promising scientific direction in the field of identity authentication, in
particular face recognition. It is known that the trained neural network is capable of accurate reproduction
of the input signal and its approximation. Automatic capability of the NN to interpolation enables to
determine the missing signals, due to the influence of external factors, or the coordinates of the location of
the lines, and extrapolation may allow predicting the effects of aging or changes in appearance for several
reasons. NN successfully restores distorted information and are widely used in various branches of
science and technology, especially robotics and machine vision systems. Thus, the use of the scientific
device may allow solving a number of problems related to the human identification without use of
additional hardware and time-consuming algorithms with many patterns for each of the objects.
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The aim of the analysis is to develop the computer system of individual identification which is based
on trained neural network and test of the NN effectiveness under the influence of external factors. To
achieve these goals the following tasks should be solved: to consider the possibility of intelligent
biometric system of person authentication on the example of face recognition, using the mathematical
apparatus of artificial neural networks, to analyze the traditional approaches in the field of face
recognition and identify their characteristics, to propose the structure of the neural network of face
recognition system and to conduct a simulation to verify the effectiveness of the trained neural network.
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TYJIFAHBIH AYTEHTUOUKALNUACHI AACBIHAAYBI ECEHITEPAI
MEMYAETIT HEUPOXEJIIIK TEXHOJOI'UAJAPABI KOJIJAHY

AnHoTanus. Makana OeifHeOaKpUIay JKOHE TYIFa ayTCeHTU(UKAISICH KOMITBIOTEPIIK KYHelepiH Kypy YIIiH
JKacaH/Ibl HEWPOHABIK XKeJJIep annapaThlH IPAKTHKAIBIK KOJIAHYIbIH TaJllayblHa OarbITTaIFaH. Tannay yaKkbITTBIH
oTyiMeH OeT-oiImeT mapaMeTpIIepiHiH e3repic epeKIICTIKTepiH ecemke ady apKbUIbl TYIFa ayTeHTH(PHKAIHACHI
MakcaTtblH/a OeT OeHHeciH TaHy THIMIUIITIH apTThIpy YILIIiH XKYpri3iiii.
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Aunnoranusi. CTaThsi MOCBSAIIEHA BOMPOCAM aHAIN3a MPAKTHYECKOrO MPUMEHEHHS ammapaTa UCKYCTBEHHBIX
HEWPOHHBIX CHCTEM JUIsi pa3pabOTKU KOMIbIOTEPHOW CHUCTEMBI BH/ICOHAOIIONCHUS U ayTCHTH(OUKAILMU JTUYHOCTH.
HCHLIO aHaJIn3a SABJISICTCA IMOBBLIICHUC 3(1)(1)6KTI/IBHOCTI/I aBTOMaTI/I3I/IpOBaHHOFO paCHO3HaBaHI/I§I JIMIT OJ1s1 ayTeHTI/I-
(UKaIUK JTUIHOCTH ITyTEM y4deTa 0COOCHHOCTEH U3MEHEHHUs ITapaMeTPOB JIMIA C TEYCHUEM BPEMEHH.
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THE MECHANISM OF POLYPHENOLIC COMPOUNDS
ON PROSTATE CANCER

Abstract. Prostate cancer is the most common type of cancers and the second leading cause of cancer-related
deaths among men in the US. In Kazakhstan, prostate cancer is at the 6th place. Despite the successful development
of technology treatment of other cancers, the incidence of prostate cancer and mortality from this disease has not
decreased over the years. This is due to increased resistance of prostate cancer cells to drugs and radiotherapy. This
article presents the literature data on the mechanism of action of polyphenolic compounds on prostate cancer cells, in
combination with chemotherapy alone and polyphenols themselves. Recent studies have shown that naturally
occurring polyphenols are used against many types of cancer worldwide since they possess anti-cancer properties
and are not toxic. Polyphenol compounds act as key modulators of signaling pathways and considered as ideal
chemoprevention. Of particular interest is the ability of polyphenolic compounds to selectively inhibit the growth of
tumor cells. In this connection, the polyphenols are promising for use as not only a preventive means, but also as
adjuvants for enhancing the effectiveness of chemotherapy. Polyphenols present in vegetables and beverage
products, and antioxidants are the most common in the human diet, they have antimicrobial, anti-inflammatory,
antiviral, antitumor and immunomodulatory effects. This article also examined the mechanisms of action of
polyphenolic compounds on prostate cancer cells such as stopping the cell cycle, apoptotic activity of polyphenolic
compounds and signaling pathways involved in prostate cancer. We present a systematic review of polyphenolic
compounds in prostate cancer, focusing on the types of polyphenols, which have a great impact on the prevention
and treatment of prostate cancer.

Keywords: metabolism, biology, prostate cancer, polyphenols, carcinogenic, apoptosis, cell cycle, signaling
pathway.

Introduction. Cancer is a complex disease involving multiple changes in cell physiology, which
eventually leads to malignant tumors. The invasion of tumor cells into the surrounding tissues and distant
organs is a major cause of morbidity and mortality in most patients. A biological process, which
transforms normal cells into malignant tumor cells is the subject of much researches in the field of
biological and medical sciences for many decades. Despite numerous scientific and research papers,
treatment of metastatic cancer is difficult today as they were 40 years ago [1, 2].

Prostate cancer (PC) is the main cause of male cancer deaths at the ages of 55-74 and above 75 years,
it is the second leading cause of death in North American men after lung cancer and bronchus cancer [3,
4]. All men with advanced disease, who have gone through androgen therapy, die due to the development
of metastatic androgen-independent prostate cancer [5, 6, 7]. Thus, the highest death rate from prostate
cancer is connected with the active dissemination of prostatic adenocarcinoma, which spreads to distant
organs with a preference to the bone tissue [8]. There is a large amount of data which indicates that the
progression of both primary and metastatic prostatic tumors is determined by the potential loss of
apoptotic cells [9-10]. The incidence of prostate cancer increases steadily by 3% per year; that is why it
was named by the epidemiologists as "oncologic time bomb™. Annually in the world there are revealed
more than 400 thousand new cases of prostate cancer and about 200 thousand people die of cancer every
year [3].
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According to the WHO predictions, the incidence and mortality from prostate cancer in the world will
increase by 2 times by 2030. Prostate cancer is one of the leading causes of death in older men from
malignant tumors in Kazakhstan. In the structure of morbidity among all malignant tumors, PC occupies
the second place (5%).

The causes of prostate cancer are varied and not completely understood. However, nowadays, there is
a huge amount of factual material, which explains the mechanisms of the pathogenesis of the disease [11-17].

The main aims of targeted anticancer drugs selectively affecting the transformed cells are key protein
molecules. This area of medicine, which underwent rapid development over the past 10-15 years, thanks
to the achievements of modern science can treat malignant tumors by therapeutic method with a
sufficiently large capacity of relevant drugs. Some of them are already widely used in the clinic, and the
majority undergoes II-111 stage of clinical trials, including prostate cancer. On the other hand, it is clear
that therapy of directed action is effective only when it "hits" simultaneously several, at least three or four,
molecular targets. Because not only one, but a whole group of regulatory molecular mechanisms breaks
down in the transformed cell; this mechanisms allow getting out from intracellular reparative and
protective immune systems and give rise to a nascent tumor. This means that the doctor chemotherapist
should appoint to cancer patients at least three or four of these drugs. It is better if they act on different
links of carcinogenesis and block various biological targets, such as to inhibit proliferation, enhance the
apoptosis of tumor cells and block tumor angiogenesis. However, each of them will have its limitations in
application and range of undesirable side effects. Another possibility is to appoint a targeted therapy
(drugs) in combination with standard anti-tumor hormonal drugs or chemotherapy efficiency with
polyphenol compounds. Nevertheless, the literature described many examples of more or less successful
use of this approach (though still only in the experiment), especially when trying to reduce the metastatic
potential of tumors, including prostate cancer and breast cancer, leukemia [18-23].

Thus, the study of prostate cancer is a topical problem of modern oncology and biomedicine. In the
case of disease progression, development of metastasis in tumor cells, all the work becomes ineffective or
toxic. In this connection, further study of treatment for prostate cancer is the search for new drug targets —
polyphenolic compounds.

Naturally occurring polyphenols in prostate cancer. Naturally occurring polyphenolic compounds
become interesting as a chemoprevention because of low toxicity and high tolerability.

Polyphenols present in food and beverage products of plant origin (fruit, vegetables, cereals, herbs,
spices, beans, nuts, olives, chocolate, tea, coffee and wine) and are the most abundant antioxidants in the
human diet [24]. Epidemiological studies have shown that a diet rich for polyphenols can prevent a wide
range of human diseases. Polyphenol compounds effects human health, including antimicrobial, anti-
inflammatory, antiviral, anticancer and immunomodulatory effects [25-30].

Despite significant progress in the development of anti-cancer treatments, the incidence of cancer
continues to grow worldwide. Recently, chemoprevention using natural nutrients became as a practical
approach to reduce the increasing incidence of cancer. It was estimated that by making changes in the
diet, more than two-thirds of human cancers can be prevented [31].

A defect in the mechanism of apoptosis is recognized as an important cause of carcinogenesis.
Disregulation of proliferation is not sufficient for the development of cancer; the suppression of apoptotic
signals is also required. Cancer cells acquire resistance to apoptosis by overexpression of anti-apoptotic
proteins and/or suppression or mutations of proapoptotic proteins. A better understanding of the main
events involved in carcinogenesis will facilitate the use of food components as one of the key strategies to
prevent the development of cancer. Various studies indicate that nutritional components such as
phytochemicals, may modulate the complex multistep process of carcinogenesis [32].

Cell-cycle block. Many plant polyphenols inhibit the growth of tumor cells, causing cell cycle delay.
In this case, the mechanisms of action of polyphenol compounds in various tumor cell lines may vary [33-
35], and in A431 epidermoid carcinoma cells it caused cycle delay in G1 phase [33]. Thus, resveratrol
suspended transition from S phase into G2 phase in HL60 leukemia promyelocytic, in U937 lymphoma
cells, in CaCo-2 colorectal cancer cells, in adenocarcinoma glandula mammaria, intestinal tract, prostate
[37-40] and in A431 epidermoid carcinoma cells it caused the arrest of the cycle in the G1 phase [41].

Epigallocatechin-3-gallate (EGCG) causes cell cycle arrest in many human tumor cells [40-42]. In the
cells of pancreas carcinoma, EGCG stops the cell cycle in G1 phase, adjusting the level of D1 cyclin,
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CDK4 kinase, CDK®6, p21 and p27 CDK inhibitors [45]. p21 protein levels increase under the influence of
EGCG in prostate cancer cells, regardless of their sensitivity to androgens and availability of functionally
active p53 gene [43]. It is known that the p53 protein, which is called as the "the main conservator of
genome”, in normal cells at DNA damage activates and provides the cell cycle suspension, and the p21
gene is its transcription target. p53 gene is inactivated in many tumors, so the ability of EGCG to the p21
protein induction and cell cycle arrest, regardless of the p53 gene is particularly important.

Apigenin (4 ', 5, 7-trihydroxyflavone) found in celery, parsley and other vegetables, stops the
proliferation of cancer cells and enhances the expression of p21 protein and p53 by independent way [46].
In prostate cancer cells, its target is also inhibitory proteins as p27, INK4a/p16 and INK4c/p18, D1, D2, E
cyclins and cyclin-dependent kinases (CDK2,4,6) [47, 48].

At the heart of the action of curcumin, which inhibits the proliferation of many cancer cells in vitro
and has antitumor effects in vivo, lies its ability to exercise negative control of cyclins activity and cyclin-
dependent kinases, and to enhance the expression of CDKI inhibitory proteins [49-51].

Apoptotic activity of polyphenols. Many plant polyphenols, along with a cytostatic action (cell
cycle arrest) have cytotoxic effects (by inducing apoptosis) on precancerous and cancerous cells. Two
basic ways of apoptosis is well known. In the first case the apoptosis is activated at the interaction of
specific ligands with receptor proteins containing ‘death domains' [52]. In particular, after connection with
ligand, the receptor Fas/APO1/CD95 undergoes trimerization and recruits FADD protein; this leads to the
formation of supramolecular complex with pro-caspase-8, which leads to its activation; caspase-8
activates caspase-3, the central "executor" caspase cells [52].

The role of mitochondria in apoptosis is complex and widely considered process. Since activation of
mitochondria is considered as a "return point" in the process of apoptosis, manipulation of mitochondrial
activation with proapoptotic intention was envisaged as a potential therapeutic approach. The
mitochondrial way of apoptosis begins with the collapse of mitochondrial membrane potential and
accompanied by the release of cytochrome C from the mitochondrial intermembrane space to the
cytoplasm of the cell. Furthermore, other mitochondrial apoptosis-inducing factors also release, e.g. Apaf-
1. Cytochrome ¢, Apaf-1, ATP, and procaspase-9 form a supramolecular complex (apoptosome) in which
caspase-9 is activated by autocatalysis. Caspase-9, as well as caspase-8 activates central caspase-3, which
starts the process of DNA destruction and DNA cytoskeleton and other caspases [51]. In the process of
apoptosis, the inhibitory effects of IAPs are neutralized by the second mitochondria of caspase (Smac)
activator, a direct IAP-binding protein with low isoelectric point (DIABLO) and/or the requirement to
high temperature of protein-A2, which are released from the mitochondria [53].

Cancer cells tend to develop the resistance to apoptosis due to the overproduction of antiapoptogenic
proteins and reducing apoptogenic proteins. Plant polyphenols start apoptosis of tumor cells by affecting
various stages of the process. Importantly, causing the death of cancer cells, polyphenols (e.g., curcumin,
EGCG, apigenin) show no cytotoxicity to normal cells, i.e. act selectively [54-56].

A huge experimental data summarized in several reviews [57-58] shows that some polyphenols have
apoptogenic action, using a variety of cellular targets. Due to such pleiotropic effects of cancer cell lines,
which apoptosis induces polyphenols, is very wide. Curcumin inhibits the delay in protein cytoplasm of
cells BRCA1, which does not directly involve in apoptosis, but is responsible for DNA repair. The
inability to repair serves as a signal for apoptosis. The ability of apoptosis to induce is found in apigenin
on the model of on prostate cancer xenografts using enzyme immunoassay and Western blot analysis [33].
There are differences in the action of polyphenols in vitro and in vivo. Thus, resveratrol, inducing
apoptosis of androgen-sensitive cells of LNCaP in vitro, inhibited the xenografts in the model and
enhanced the tumor angiogenesis [58]. In both cases, resveratrol modulated the signaling pathways
dependent on androgen receptor, and decreased expression of activated genes by androgens. Presumably,
the activation of this signaling cascade occurs at low concentrations of resveratrol, while the activation of
p53-dependent signaling pathway that induces apoptosis, requires a much higher concentration, which is
not achievable in vivo [58].

Action of polyphenols on signaling cell ways. The factors responsible for cell cycle arrest, involving
in apoptosis or promoting angiogenesis and metastasis of tumors, are controlled by signaling ways which
are included in the existing network in the cell. One of the factord that activate the expression of genes
encoding COX-2, iNOS, antiapoptotic proteins and proteins responsible for proliferation, is the nuclear
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factor of transcription activation NF-kappaB (NF-kB). Under normal conditions, it presents in the cell
cytoplasm as inactive trimeric complexes consisting of p50 and p65 subunits, and the inhibitory protein I-
kB [58]. In normal cells, the activation of NF-kB factor occurs in response to mitogenic and other stimuli,
but in many tumor cell types, its expression, and hence the expression of tumor growth factor for various
reasons become the basis. In this connection, the NF-kB factor is considered as a possible target when
searching anticancer therapeutic and prophylactic methods [59]. It has been found that many of the
polyphenolic compounds have modulating action. Resveratrol, for example, inhibits phosphorylation of
IkBa subunits and NF-kB of factor p65, and reduces its activity in myeloma cells in which NF-kB factor
is constitutively active [60]. Curcumin acts similarly [59-60]. EGCG inhibits the degradation of 1kBa
subunit and thereby inhibit TNFa-induced activation of NF-kB factor [61] and silymarin flavonoids
reduce both TNFa induced, and constitutive activation of NF-kB [63]. Consequently, the effect of
polyphenols as modulators of cell proliferation, apoptosis, inflammation, angiogenesis and metastasis
could be mediated by their effects on the NF-kB factor. Polyphenols can affect the signaling way
components, especially on receptor tyrosine kinase (RTK) [63]. These include, in particular, receptors of
vascular endothelial growth factor VEGFR, which include signaling cascade leading to proliferation of
endothelial cells, their migration and differentiation with formation of capillary tubes. It is shown that tea
catechins inhibit VEGFR receptors [64]. Another RTK class includes epidermal growth factor receptor
(EGFR), which ligands are transforming growth factor a (TGF-a) and EGF, HER2 receptor (ligand is not
identified), and receptor HER3 and HER4. RTK associated with the membrane cell. In normal cells after
interaction of RTK with specific ligands, autophosphorylation occurs resulting in a corresponding
activation of protein kinase of signaling ways (Ras/MAPK and PI3K/Akt). By sequential phosphorylation
of other protein kinase cascade, the signal of activation is transmitted to transcription factors (c-jun, c-fos,
ELK, AP-1, NF-kB). The cancer cells are often observed overexpression of different RTK and activating
transcription signal becomes constant. RTK are targets of plant polyphenols. EGCG, for example, inhibits
the autophosphorylation of EGFR, HER2 and HERS3 receptors [52]. As the result, there is the inhibition of
ERK, c-fos, transcription of D1 cyclin and anti-apoptotic proteins Bcl-X, which becomes the cause,
respectively, of the cell cycle arrest and induction of G1 stage of apoptosis. EGFR receptor activation
inhibitor is curcumin [37]. Modulating effect of plant polyphenols on gene expression in cancer cells is
mediated by their effect on the protein kinase of signaling ways. Thus, resveratrol causes decrease of
metalloproteinase-9 levels through inhibition of protein JNK and PKC kinases [65]. Anthocyanins reduce
the expression of VEGF factor by inhibiting of PI3K/Akt cascade [66]. Tea catechins action on
angiogenesis is also associated with inhibition of Akt protein kinase [67]. EGCG, moreover, negatively
regulates NIK, PI3K, PKC, IKK, ERK1/2, p38, JNK protein kinase [30]. Inhibition of one of the
components of signaling ways, definitely affects the other ways because they are interconnected, and the
variety of targets of polyphenols are not inferior to the existing diversity of phenotypes of tumors. Thus,
in tumor cells with abnormally activated Stat3 transcriptional factor, the resveratrol inhibits signaling
cascade, which involves Stat3 and Src protein kinase [68].

Thus, polyphenols act as generators of active oxygen species that act as second messengers in cellular
signal transduction. In prostate cancer cells, there are many targets, which may be affected by the
polyphenolic compounds. NF-kB factor, however, can be considered as central target because it controls
the expression of genes responsible for the proliferation, apoptosis, metastasis of tumors.

Conclusion. On the basis of literature data on the mechanisms of action of polyphenolic compounds
on cancer cells it can be concluded that naturally occurring polyphenols have great potential to prevent the
risk of prostate cancer, as well as the use of a combination with chemotherapy. Suitable polyphenols
combination with existing chemotherapeutic agents will reduce side effects without reducing effects of
chemotherapy. Further, polyphenol compounds are promising molecules for the chemoprevention of
prostate cancer because they are safe and inexpensive.

The development of prostate cancer generally occurs due to signaling ways; therefore, there should
be used multi-targeted approaches to avoid and prevent the development of drug resistance. In addition,
numerous studies are necessary to find the specific purpose of each polyphenol in order to develop a
combination therapy. Thus, the association of dietary polyphenols of natural origin and their influence on
the risk of prostate cancer and treatment in combination with chemotherapy are very promising agents for
the prevention and treatment of prostate cancer.
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Hpexcen yauBepcuteti, AKI, ®unagensdus

KATEPJII KYBIK ACTBI ICITTHE TABUT'Y HOJIU®EHOJIAP KOCBLJIBICTAPBIHBIH
IJCEP ETY MEXAHU3M/JEPI

Annoranus. Kysik acTer 6e3i - aneM OOWBIHIIA ep agaMaapia >Kdi Ke3/IeCeTiH CRIPKATTHIH KEeH TapajFaH TYpi.
AKIII-Ta aranxraH CHIpKAT KaTepii icik ceOenTepiHeH eKiHiH OipiH eJiMre oKeJleTiH Karmaiinap OOHBIHIIA eKiHIIi
opbIHAa Oolica, 63 eniMi3e KybIK acThl Oe3i OOMBIHIIA eMipJeH oTy Kayimi 6-mbl opbiHaa. Karepii icikTiH Kail Typi
OOJIMACBIH aJIJIbIH aJIy JKOHE MY XKOJIAphl )KarblHaH FBUIBIMH TEXHOJOTHSIIAPIbIH KEHIHEH JaMyblHa KapaMacTaH
aTallFaH CHIPKATTaH KaiThIC OOy caimjapsl asaiiMail oTelp. By Katepii icik KieTKaJapblHBIH €MJIIK Hpernaparrap
MEH COyJelNll TepamusFa Te3IMIUIri epeKmenikrepiHne e OaimaHplcThl. Makanmana monueHONIIapasH Oelek,
COHBIMEH KaTap XMMHOTEpaNusMeH YIlJIECKeH KOCBUIBICTap/bIH KYyBIK acThl Oe3iHe ocep eTyiHe amedu nepekrepi
ycbeiHbUTFaH. COHFBI JKBUTIAP/AFbl 3epPTTEY KYMBICTAPBIHBIH KOPCETKILITeP] TaOUFH TeKTeC NOJIH(PEHONIIap TOKCHHI
eMec JKOHE ICIKTIH aJIbIH aJaThIH KacHeTi OONFaHABIKTaH aHTHKAHIIEPOTCHIIK ocep Kepcerendi. [lommdpeHONIbIK
KOCBUIBICTAD CHTHAJIBIK JKOJJAPBIHBIH HETi3ri MOAYJSTOPBI PETiHAE SpeKeT eTeTiH OONFaHIBIKTAH JKaKChI
XUMHONPpO(DWIAKTHKA OOJBIN CaHala/lbl. Ocipece KbI3BIFYIIBIIBIK TYIBIPBIT OThIpFaHAapAbIH Oipi moiudeHo bk
KOCBUIBICTAp KaTepili KyBIK acThl O€3iHiH ecyiHiH OasyliayblHa apHaHbl acep eTyi.

CoHpIMeH KaTap nojugeHosgap ocepi NpoQuIaKTHKAIBIK KaHa eMec XUMHSATEpalusuIbIK MpenapaTTapIbiH
TUIMAUITIH apTTBIPATBIH aJbIOBAaHTTAp OOJBIT TaObUTAnbl. [lonudeHomaap TaraMmIbIK 3aTTapIbIH, ©CIMIIKTEKTEC
CYCBIH/IAp/IbIH KYpaMbIHa O0JIaThIH aHTHOKCHAAHTTAp peTiHAe KeH TapainraH. COHbIMEH Oipre aJlaMHBIH ar3achlHa
MHUKpPOOKa, KaObIHyFa, BUPYCKA, KaTepJli iCIKKe KapChl )KoHEe IMMYHOMOIYJIATOPIIBIK acepi Oap.

INomadeHonnapasl Kocna TYpiHIE oHE KaTepili iCiKKe Kapchl HperaparTapMeH Oipre KojjaHy, KapTepii
ICIKTep/Ii TOKTaTY, X010 GapbIChIHA THIMII acep Oepeti.

Temenzeri Makanmaga mnonueHoNnap KOCBIHABUIAPBIHBIH HeMece NONM(EHoNIap MEH ICIKKe Kapchl
IpenaparTapAblH KybIK acThl 0e3i iciriHe: KieTKaJapblH ©CYiHIH TeXelyl, CHUTHaJJIBIK JKOJIZapFa acepi KoHe
arionTo3 MeXaHU3MAepl Typaibl aiTbutFaH. KybIK acThl iCITiHIH aiAbIH alNaThH KOHE eMICHUTIH MONMH()EHOIIBIH
KocTiaslap TypJiepiHe Ha3ap ayjapa OTBIPHII, KYBIK acThl KaTepJli iciri OOMbIHINA ITOJIM(EHO KOChUIBICTapbIHA IOy
MKaCaJIBIH/IBL.

Tyiiin ce3mep: KybIK acTel 0e3i, TaOuru NoiM(pEHONAAP, TEKENy, SHEPTeTHKAIbIK METaOoIN3M, aIlomTo3,
KJIETKAJIBIK [IUKJI, KJIETKAJIBIK CUTHAIIBIK XKOJaap.
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MEXAHU3MBI JEACTBUS MMOJUP®EHOJIbHBIX COEJIUHEHUN
HA PAKOBBIE KJIETKH ITPOCTATbBI

AnHoTanusa: Pax mpencratenbHON jkene3bl — paclpoOCTpaHEHHas 3JI0KAYEeCTBEHHAs OMYXOJdb y MYXKYHMH B
mupe. B CIIIA pax mpeacraTenbHON Jkeesbl sIBIsSETCsT BTOPOH MPUUMHON CMEPTH OT 3JI0KaYEeCTBEHHBIX OMYXOJEH.
B Kazaxcrane omyxoib MpOCTaThl 3aHUMaeT 6-¢ MecTo. HecMOTps Ha ycmeurHoe pa3BUTHE TE€XHOJOTHH JIe4eHUs
psna apyrux ¢opm paka, pacpoCTpaHEHHOCTh paKa IPOCTaThl U CMEPTHOCTh OT 3TOH OO0JIE3HW HE YMEHBIIAIOTCS B
TEYEHUE MHOTHUX JIeT. DTO CBSI3aHO C MOBBIMIEHHON YCTONUMBOCTBIO PAKOBBIX KJIETOK MPOCTATHI K JIEKAPCTBEHHBIM
IpernapaTtaM M Jy4eBOW Tepanuu. B crarbe IpenCcTaBiCHBl JIMTEPATypHbIE JaHHBIE O MEXAaHU3MAaX JEHUCTBHUS
noJdu(EHONBHBIX COEIMHEHWH Ha paKOBbIe KIETKH IPOCTAaThl, KaKk B KOMOWHALIMM C XUMHOTEpamued W B
OTJEJBHOCTH CaMuX MojudeHonoB. lccnenoBanus MOCHENIHUX JIET MOKA3aJid, YTO MOJM(EHONBI TPUPOIHOTO
MIPOUCXOXKACHUS aKTyaJlbHO HCIIOJB3YIOTCS MPOTHB MHOT'HX BHJIOB paka BO BceM Mupe. Tak Kak OHH 00janaroT
MIPOTUBOPAKOBBIMH CBOMCTBAMH M HE TOKCHYHBI. [lonmudeHoIbpHbIE COeqMHEH s ICHCTBYIOT B Ka4eCTBE KIFOUYEBBIX
MOJYJISITOPOB CUTHAIIBHBIX IIyT€H M MOATOMY CUHMTAIOTCS MJeadbHBIMU XUMHUoNpoduiakrukamu. OcoOblii HHTEpEC
BBI3BIBAET CHOCOOHOCTh NONU(EHOIBHBIX COCAMHEHUH K H30MpaTeilbHOMY HHIMOMPOBAHHMIO POCTAa OIMYXOJIEBBIX
KJIeTOK. B cBs3M ¢ 3TUM mosndeHobl NepCIeKTUBHBL Il MCIOJIb30BaHUS HE TOJBKO B KayecTBe MpoduiakTH-
YECKUX CPEJICTB, HO M B KAYECTBE abIOBAHTOB JJIsl YCHJICHUS 3(PEKTUBHOCTH XMMHUOTEPAIIEBTHYECKUX MPENapaToB.
[MonudeHonsl NPUCYTCTBYIOT B MPOAYKTaX HHUTAaHWS M HAIMTKOB PAaCTUTEILHOTO TPOUCXOXICHUS U SIBISIOTCS
Hauboyiee pacHpOCTPAaHEHHBIMH aHTHOKCHAAHTaMU B palMOHE 4YeJOBeKa, O0JalaroT IPOTHBOMHUKPOOHBIMHU,
MIPOTUBOBOCIIATUTEIEHBIME, TPOTUBOBUPYCHBIMH, ITPOTHBOOITYX0JIEBBIMU U UMMYHOMOYJIUPYIOIMMU 3P deKTamH.
Taxke B cTaThe pacCMaTPUBAIMCh ACHCTBUS MOJIM(DEHONBHBIX COCJMHEHHH Ha PaKOBBIC KJIETKH MPOCTATHI TaKHe
KaK: OCTaHOBKa KJIETOYHOTO I[UKJIA, AlONTOreHHAasl aKTHBHOCTh NOJNN(EHOJBHBIX COSAMHEHUI M CUTHAIBHBIX ITyTeH
YUYacCTBYIOIIMX B pake mpocTarbl. IIpuBoauTCs cucTeMaTHUecKuil 0630p MOIU(EHOIBHBIX COSAMHEHHH MpU pake
MPOCTaThl, OPUEHTUPYSICh Ha BHJbI MOJU(PEHOJIOB, KOTOPhIE OKA3bIBAIOT OOJBIIOE BIMSHHE Ha MPOQUIAKTHKY U
JICYEHHE paKa IPOCTATHIL.

KaroueBble ci10Ba: pak npocTatsl, MOJU(EHOIBI IPUPOJAHOIO IIPOUCXO0XKICHNS, THTHOUPOBAaHUE, SJHEPreTHYeC-
KHH MeTaboIM3M, alloNTo3, KIETOYHBIN UK, KICTOYHbIE CUTHAJIBHBIC Ty TH
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Ocuk6aea Cannst OmupxanoBHa — PhD cryznent. Kazaxckuit Haunonansssiit YHuBepcuteT nmenn Ajib-Dapabi;

Opsinbaesa 3ynsdus Ceiidymiaesna — PhD npodeccop, Yuusepcurer Ipekcens, CIIA;
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MONITORING AND ANALYSIS
OF BEDSPACE USE IN DAY HOSPITALS

Abstract. This work provides materials on intensity of bedspace use in day hospitals of outpatient and hospital
organizations. It shows the dynamics of development of hospital-replacing forms of medical care and makes
estimations in accordance with the methods, generally accepted in medical statistics.

Key words: Unified national health system (UNHS), hospitalization replacement technologies, day care
hospital.

The introduction of UNHS (Unified National Health System) factored into the development of
hospital-replacing forms of medical care. Today healthcare development is characterized by extensive use
of economic methods of management, in-depth analysis of the state of inpatient and outpatient ambulatory
care and their restructure with a view of current and future needs, the introduction of modern, progressive
forms and methods of diagnostics, treatment and prevention of diseases [1,2] as long as unified national
health system is based on the principle of patient-orientedness and funding for the final result.

With due account of world experience, the ratio of outpatient and inpatient care, which plays a key
role in the rational use of bedspace, is being reconsidered and gradually brought into line with the real
needs [1].

Currently, Kazakhstan is extensively practicing an advanced form of medical care organization as a
day hospital (DH), which is one of the most effective and least costly types of hospital-replacing
technologies. The patients who do not need day and night surveillance, receives treatment in the Day
hospitals. The operation of day hospital is governed by the order Ne 798 of the Minister of healthcare of
the Republic of Kazakhstan dated November 26, 2009 «On approval of Rules of rendering hospital-
replacing care», registered in the Register of state registration of regulatory legal acts Ne 5951 [3].

Hospital-replacing technologies let enhance the efficiency of bedspace saving the quality of medical
care, bring specialized care to the place of residence, organize medical and social care to chronic patients,
the disabled, carry out active treatment with preservation of traditional social relations and contacts of the
patient [4,5].

The medical practice has accumulated a profound hospital-replacing technologies’ operational
experience as part of outpatient and hospital organizations. This form of medical care demonstrates high
medical and socio-economic efficiency with no reduction in the quality of diagnosis and treatment while
significantly reducing costs.

The trend of the growth of the number of beds in day hospital reflects the demand of hospital-
replacing forms of medical care which directly indicates the active development of day hospitals in the
Republic of Kazakhstan.
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The aim of the research is to study the intensity of bedspace use in day hospitals of Almaty city.

Materials and methods of research

The statistical materials of Almaty city branch of the Republican State Association «Republic center
of e-health» of the Ministry of Healthcare of the Republic of Kazakhstan were used as research materials.

The dynamics of the development of hospital-replacing forms of medical care to the residents of
Almaty for 2010-2013 were analyzed. The analysis of growth of day hospital bedspace and the number of
patients treated in outpatient and hospital organizations during the period of study was carried out.
Hospital bed supply in day hospitals to 10 thousand population was calculated. The calculations are
summarized in table. The extent of day hospital use per the number of hospital bed days, average length
of treatment in day hospitals among adults and children were investigated. Analysis of dynamic series was
carried out in accordance with generally accepted medical statistics methods.

The results of research and discussion

Monitoring and analysis of the development of hospital-replacing technologies in Almaty over the
last 10 years has noted an increase in the number of day hospital patients, including the increase in the
number of hospital organizations with day hospitals. According to the statistics for 2013 approximately 58
day hospitals were in operation, including 39 operating in ambulatory-polyclinic organizations, 19 in
hospital organizations.

Taking into account the dynamics of day hospital growth, the bedspace grows in day hospitals of
ambulatory-polyclinic and hospital organizations from 718 (2010) to 1045 in (2013). In 2013 in day
hospitals of ambulatory-polyclinic organizations there were 812 beds, and in hospital organizations— 233
beds.

Bedspace supply in day hospitals in 2013 was 6.9 per 10 thousand population. The analysis of the
dynamics of the availability of beds in day hospitals shows that in 2010 this figure was much lower and
amounted to 5.1 per 10 thousand population (table 1).

Table 1 - Bedspace growth dynamics in day hospitals in Almaty for2010-2013

Organizations £ S Number of beds £ S Bedspac_e supply in day
years . . 3] o . S 3] o hospitals (per 10
with day hospitals > ] in day hospitals: > ] h d lati
S £ S £ thousand population)
2010 52 35 17 718 612 106 5.1
2011 55 37 18 880 757 123 6.1
2012 55 36 19 904 736 168 6.1
2013 58 39 19 1045 812 233 6.9
2012 1859 1438 421 20328 13265 7063 12.0

Population coverage with day hospital treatment (per 1000 population) decreased from 39.4 (2010) to
37.1 (2013), the average duration of treatment in day hospitals among the adult population amounted to
7.4 (2013), among children— 7.8 (2013).

Over the last few years the day hospital network in hospital organizations grew more intensively till
2012 than in outpatient organizations.

According to the statistical analysis of the development process of hospital-replacing technologies in
2013 the total number of treated patients on beds in day hospitals was 55 987. Moreover, the number of
treated patients in day hospitals at hospital organizations has greatly increased in recent years. It should be
noted that the level of hospitalization on the beds of day hospitals at outpatient organizations were
significantly higher all years than in day hospitals at hospital organizations (table 2). Thus, in 2013 day
hospitals at out-patient organizations treated 41 332 patients, and day hospitals at hospital organizations
treated 14 655 patients.
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Table 2 - The performance indicators of day hospitals in Almaty for 2010-2013

0 Population :
The number of the = = covera%e with day The average duratlor} of

. - = = . treatment in day hospitals

years patients tre_ated in S = hospital treatment of polyclinics
day hospitals: S £ (per 1000
population) adults children

2010 55664 42968 12696 394 8 7.4
2011 55581 45146 10435 38.3 8,0 9.3
2012 52132 39614 12518 353 7,9 7.8
2013 55987 41332 14655 37.1 74 7.8
2012 844348 570634 273714 49.9 - -

Table 3 - The performance indicators of home care in Almaty for 2010-2013

Home care aid The number of Th_e average duration of Po\[l)vlthlﬁttz%rrln(;o(\:/:rr:ge
years A patients treated at patient treatment at home

organizations home treatment (per 1000

adults children population)

2010 31 18587 6.9 6 13.1
2011 33 20833 12.8 7.2 14.4
2012 32 18716 16.5 5.9 12.7
2013 34 16017 12.7 5.8 10.6
2012 789 94347 - - 5.6

The number of the patients treated at home in 2013 is 16 017, the average duration of treatment of
such patients among the adult population is 12.7, among children - 5,8, population treatment coverage at
home was 10.6 per 1000 population.

Table 4 - Bedspace growth dynamics in day hospitals at out-patient and hospital organizations for 2010-2013

Yt Absolute accession Growth rate % Accession rate %
years t beds | catenary primary catenary | primary | catenary primary
2010 1 718 - - - - - -
2011 2 880 162 162 122.56% 122.56% 22.56% 22.56%
2012 3 904 24 186 102.73% 125.91% 2.73% 25.91%
2013 4 1045 141 327 115.60% 145.54% 15.60% 45.54%

Table-4 demonstrates bedspace growth dynamics in day hospitals, in 2013 the number of beds
increased to 327 in comparison with 2010, the accession rate is 45.54% (2013).

Thus, in recent years the development of day hospitals in Almaty is characterized by positive
dynamics. The number of day hospitals increased during the study period, the average absolute accession
for each year is equal to 109 beds, number of beds on the average increased to 8.91% for 4 years.

Analysis of the use of bedspace in day hospitals revealed a high demand for this kind of medical care.
Day hospital beds in out-patient organizations are used more intensively, it is necessary to widen the
practice of day hospital treatment of patients.
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KYH/I3I'I CTALIUOHAPIAFBI TOCEK OPBIH/IAPBIHBIH MANIAJTAHY JbI
BAKBLIAY KOHE TAJJIAY

AnHotanus. by Makanaza amOynaTopIiel — eMXaHaJbIK JKOHE aypyXxaHaJbIK MEKeMeJepaiH KYHII3T1 cTanuo-
HapJapbIHAAFbl TOCEK OPBIHAAPBIH KapKBIHABI TYpAE KOJAAHY Typansl MaTepuaigap Oepinren. XKone ne menunu-
HaJIBIK KOMEKTIH CTAI[OHAP (bl aIMACTHIPY TYPIHIH JaMy JUHAMHKACH! KOPCETIIreH. MeANIIMHAIBIK CTaTHCTHKAHBIH
YKaNIbUTal KaOBUTIaHFaH dicTeMelNepiHe cail KopceTKImTep i ecebi OepiireH.

Tyiiin ce3mep: OipbIHFail YITTHIK JEHCAYIBIK CaKTay XKYHeCi, CTaIlHOHApABI aIMAacTHIPATHIH TEXHOIOTHIAP,
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MOHHUTOPHUHI' U AHAJIN3 UCITOJIb3OBAHUA
KOEYHOI'O ®OHJA JHEBHBIX CTAITMUOHAPOB

AH]—[OTa[II/[ﬂ. HpeI[CTaBHEHBI MaTepuralbl 06 UHTCHCUBHOCTU HCIIOJIB30BAHHUA KOCYHOI'O (1)0H11a B JTHCBHBbIX
CTaguoHapax IMnpu aM6yJ'IaTOpHO-HOJ'II/IKJ'II/IHI/I‘-IGCKI/IX u 6OJ'II)HI/I‘-IHI)IX OpraHu3anusax. IToka3ana JAWHaAMHUKa pa3BUTHA
CTaIlMOHAPO3aMEIIaIMX (HOopM MEIUIMHCKON momorny. IIpoBeneHbl pacueThl MOKa3aTeleii B COOTBETCTBHH C
O6IJ_[erI/IH$[TI)IMI/I B MeI[I/IL[I/IHCKOf/'I CTaTUCTUKE METOAUKAMMU.
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texnaosoruii (C3T), THeBHO cTanuoHap.
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PHILOSOPHICAL AND ETHICAL VALUES OF BUDDHISM

Abstract. The aim of this article is to demonstrate the opinions of the major schools of Buddhism towards the
notion of an individual in Buddhism. Continuous improvement of man, transforming his world of values is a
decisive condition for the development of society and culture. Spiritual person, enriching it with new knowledge
becomes a condition of harmonic development of the personality. An important role is played by primarily religious
and spiritual values. The problem of the influence of religious values in the formation of human personality is
relevant, especially at the present time due to the increased interest in religious-philosophical teachings. The
development of world culture has a tendency to interact between traditional Eastern European civilization and
modern industrial civilization directed. Man plays a central role in Buddhist culture, despite its transcendental
orientation. The spiritual qualities of a person have a direct impact on its vital functions, tolerance, discipline, his
attitude. In our time, the spiritual principles of Buddhism, such as tolerance, humanity, compassion, flexibility are
quite popular. Buddhist spiritual consciousness contributes significantly to favorable interpersonal relations, which
have a beneficial influence on inter ethnic and inter cultural contacts.

Keywords: Buddhism, religion, philosophy, anthropology, personality concept.

The place and role of the individual in the world's religions remains a very important issue, as the
intensification of the processes of inter-religious and cross-cultural interaction leads to the fact that the
traditional practice of personal identity and socialization do not work anymore. In this regard, Buddhism
is a unique religion because of its anthropological component. Due to its specific characteristics,
Buddhism can be considered not as a religious or philosophical movement, but as a psychological school.

Anthropological principle of Buddhism begins with its founder — Siddhartha Gautama (the Buddha).
Unlike other religious figures, Buddha never claimed that he was more than a man; he did not say that he
was God incarnated in a human body. Since the Buddha was just a man, the state of “enlightenment”,
which he has achieved, is accessible to all people. There are no major formal religion attributes in
Buddhism; there is no God or deified nature, no canons and dogmas, there is no redemption, and no
“savior”, Buddhism does not force its followers to “believe” in anything. Buddhism is rather a set of
spiritual practices, and everyone assure themselves in its usefulness, if he wishes it. Consequently, the
Buddha did not strive to create the religion, and the Buddhist community was beyond religion and had a
teaching orientation. Buddha avoided metaphysical issues to the same extent; the essence of being, spirit
and world were not interest for him. He believed that the philosophizing brings nothing good to the person
in his Way. He thought that the purification of life and training of mind are more important. The main
objective of Buddhism is to reduce human suffering. This emphasizes the anthropological principle of
Buddhism and psychology once again. Buddhism considers a man in natural terms. Humankind seemed to
be fettered in an assemblage of desires and aspirations, which are equally based on biology and
psychology. That is exactly why Buddhism is characterized by positive and objective attitude towards all
living beings [1]. The man and the process of its development, which includes enlightenment is a core
value for Buddhists.
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Literature review. Buddhist traditions are more than 2,500 years old, and all this time they were free
from dogmatism and conservatism incident to religions. The practice of Buddhism is the way of constant
self-improvement and self-testing. Buddhists follow a practical but challenging for achieving doctrine of
“Middle Way”, the path between any extremes in any sphere. The fundamental principles of Buddhism
contribute to effective decision making on a personal level. In the anthropological orientation of
Buddhism, the universalist tendencies and moral experience of Indian civilization are united. Being
addressed to the person, Buddhism emphasizes the perspective of human existence through the ability to
achieve an enlightened, the highest state, which has precedence of all other forms of existence. Buddhism
is able to overcome ethnic, cultural and even religious barriers, as it is addressed to a certain person and is
able to respond to the psychological and moral needs of people from distinctly different social and
cultural groups. The fundamental principles of Buddhist culture are tolerance, humanity, openness,
readiness for conflict-free interaction with other cultures [2]. Buddhism highly evaluates the human
potential, considering human as the only being capable of spiritual self-development. The attainment of
nirvana is an ideal of spiritual development and the goal of all Buddhist practices. In Buddhism,
terminology, marking identity, personality, and the "I" refers not only to a man, but also to all living
beings having consciousness (sems can). The list includes six categories of creatures of the desire realm:
(‘dod khams) — gods, asuras, humans, animals, preta, inhabitants of hells, beings from the form realm
(gzugs khams) and the formless realm (gzugs med khams). Some of these concepts are found in the
literature of the sutras, in other words their development refers to a quite early period of Buddhist thought
(such as atman = bdag, pudgala = jiva), others appeared rather late as a result of the development of the
concept of lack of selfhood in the commentary literature, especially in the Tibetan. With the improving of
the philosophical analysis of the “I” problem some of the terms, marking the individuality, have
disappeared from philosophical discourse, their semantic fields lose their certainty, and they are used
almost interchangeably. With the development of Mahayana, which asserts selflessness (anatma = bdag
med) not only of the individual (pudgala = gang zad), but also of the phenomena (dharma=chos), the main
focus of the analysis was to consider selflessness as property, common as for the individual as for the
phenomena. In the Indian Buddhism, the main controversy was conducted between representatives of the
Mahayana and Hinayana (as Mahayanists started to call schools of the previous period), adepts of
Madhyamaka and Vijnanavada, Madhyamika-Svatantrika and Madhyamika-Prasangika. The
philosophical literature of Indian Buddhism, preserved in the originals or Tibetan or Chinese translations,
gives us a notion about the main directions of this dispute, though, as we can judge from the historical
literature, a great number of texts have been lost. Having considered the views of various Buddhist
schools on the personality and the problems of its development, the evolution of ideas about the identity
of Buddhism was explicated. How did the anthropological principle of Buddhism change in the course of
time? The complex nature of the problem has predetermined a comprehensive methodology, which
includes semiotic and hermeneutic theoretical and methodological approaches to the study of Buddhism,
as well as the methods of historical and philosophical reconstruction, structural and functional methods,
philosophical and theological analysis of the published literature, contextual analysis. Personological
Buddhist doctrine has arisen as a result of the controversy with substantial views on the personality, which
was developed in orthodox religious and philosophical schools of Hinduism. Critical analysis of these
views is found in the Sutras, where the full or partial citation of the twelve, and sometimes more terms, is
made, marking a person as a subject of activity (ayatana = byed pa po'i skye mched). This is also evident
in the works of orthodox and heterodox Indian philosophical systems:

1) I — atman (bdag po);

2) the individual — pudgala (gang zag);

3) the vital essence — jiva (srog);

4) the spirit — purusa (skyes bu);

5) the conscious one — sattva (sems can);

6) the movable one (gso ba);

7) the raised one (gso ba);

8) the powerful one (shed can);
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9) the ruler (shed bdag);

10) the performer (byed pa po);

11) the one who feels (tshor ba po);

12) the knowing one (shes pa po);

13) the seeing one (mthong pa po);

14) the enjoyer (za ba po).

Therefore, the followers of Vaisheshika and Vedanta refer to “I”” (atman), followers of Samkhya — to
the spirit (purusa), Jains — to the vital essence (jiva). Concepts of the subject, developed in these schools
are considered by the Central Asian erudit monks in “siddhanta” (grub mtha’) — the works on the history
of philosophy. The followers of Sankhya endow purusa with five gunas or properties (yon tan); and the
followers of Vaisheshika outline nine gunas of atman. What is regarded as a subject under different names
in the schools of non-Buddhists (mu stegs can), the Buddhists usually qualify with the word “I” and
believe that its all features can be summarized in three main “I””:

(1) permanent (eternal);

(2) one;

(3) independent (bdag ni rtag gcig rang dbang can gsum). From this perspective, the concept of “I”
has three extraordinary teachings (khyad chos):

1) a constant, eternal thing (rtog pa’i dugos po) (i.e. something real, opposable to unreal, illusory);

2) the one who has no parts, one, singular (cha med kyi gcig pu);

3) the one endowed with autonomy and independence ruling over skandhas (phung po la bdag sgyur
ba po’i rang can). Buddhists believe that if “I” was completely absent, then there would be no subject of
salvation, and at the same time, this argument has its own characteristics in each of the schools of
Buddhism.

An analysis of the sources allowed us to determine six basic interpretations of the individual in the
various schools of Buddhism [3].

1. Followers of Sammittya believe that if a personality is rejected, excellent and independent from the
skandhas, psychophysical assemblage, than five skandhas should be recognized as the personality. This
approach caused a lot of disputes. Therefore, if the person is skandhas, than you have to admit that there
were other individuals (not only “I”’), because other skandhas were in past lives. Although, this contradicts
uncommon expression of Buddha in the Sutras. He said, “At that time, in those days I was somebody”.
The law of karma is also should be ignored, as the results of acts committed by one person, will be
“experienced” by another one. In addition, the skandhas emerge and collapse every moment, they are
changing all the time. It means, that a person, lacking invariant core, would be different in every moment,
which also leads to a rejection of the law of karma. Some followers of Vaibhashika consider as a person
only the assemblage of skandhas (tshogs tsam). In the same way, that forest is not a single tree, but their
assemblage, as well as the person is not five separate skandhas, but their combination and unity. However,
the assemblage does mean something distinct from its parts, which can be considered an argument "for" at
a glance of Sammitiya [4].

2. Followers of Pudgalavada consider as a personality “pure consciousness” (sems gcig bu), which
also causes controversy. Consciousness is characterized by volatility, which leads to the denial of the law
of karma. Thus, since it denies the idea of the personality as a different from skandhas and identical to
skandhas or one of them (“pure consciousness”), then such a personality should be conventionally
recognized either absent or present. If the first case is true, we have to reject the idea of the individual in
general, as well as the law of karma, the path of liberation. Moreover, it would be necessary to recognize,
that eating, drinking, engaging in various works are unneeded, because elementary there is no one who
does it. In this case, while the individual is denied, substantiality exists, it should be also considered as
existing figuratively. For example, no one will deny that the human body exists. However, it exists only in
connection and in relation to its parts; it is not found outside and apart from them.

3. Kashmiri (kha che ba) followers of Vaibhashika and Sautrantika, “following an authoritative
texts”, recognize the individual flow of skandhas (rgyud). This refers to the fact that the flow (santana) of
moments of the skandhas existence serves as “the basis of recognizing” of existing figuratively individual,
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and as “the basis of denomination” with the name of “individual”. Although skandhas continuously
change, and in the process of transformation, one skandha is being replaced by another one, but the flow
of moments of their existence is not being interrupted, it remains the same. The followers of Prasangika
deny the admissibility of “birth” dharma, not only in absolute terms but also in terms of relative truth. The
form of the existence of dharmas is called the flow, and it is characterized by the fact that previous
dharma moments generate the next, while being mutually different. The followers of Prasangika deny the
possibility of such flow, even in relative terms. If the idea of flow is unacceptable, the accepted thought
should be rejected in connection and in relation to the flow [5].

4. The followers of Sautrantika and Vijnanavada, “following evidences”, as well as Yogacara-
Madhyamaka-Svatantrika and most supporters of the ideas Bhavaviveka (the founder of Svatantrika),
consider the individual “mental consciousness” or “conceivable mind” — manovijnana (yid Kyi rnam
shes). In their view, Vijiiana gets the existence. This approach aroused criticism. While entering a trance
samahita or a special kind — samapatti, absorption of cessation (‘gog snyoms), mental elements and
consciousness are in complete absence. Thus, while being in trance, manas-vijnana and, accordingly,
kleshas and karma would be lacking. The followers of Vijnanavada, “following an authoritative texts”,
and some followers of Madhyamaka-Svatantrika consider an individual as alayavijnana (basic
consciousness). A lot of people deny the possibility of the existence of the alaya-vijnana, even in relative
terms, believing that this term in the Sutras is conventionally used for sunyata — the forlornness of own
essence. In addition, the alaya-vijnana refers to a category of consciousness, and consciousness with the
psychic elements are absent in the samahita trance state. The question that has to be answered is — where
are kleshas and karma at this time? Supporters of manovijnana and alaya-vijnana argue that in that period,
only “rough” consciousness is missing, but there is a “thin” consciousness in the form of wisdom, directly
involved in the absolute. This wisdom is described as undissipated (zag med). Therefore, there should be
no vicious — kleshas and karma. For example, if we assume what the followers of Svatantrika do during
samahita, kleshas are not in the mind due to incomplete set of causes and conditions necessary for their
appearance. However, during the process of leaving the trance, kleshas arise again, and this idea seems
unacceptable also, because the absence of kleshas and other things would not differ a person from the
Buddha. The followers of Prasangika believe that if a person, on the one hand, is not skandhas or do not
differs from them, and on the other — cannot be considered as absent, the person would be “just a name”.
In addition, its conditional existence is recognized in connection and relation to skandhas (phung po la
brten nas gdags pa). The followers of Prasangika conclude that the skandhas are “basis for admitting” the
personality, the thing in connection and in relation to which it is recognized, and a personality is a dharma
recognized in connection and in relation to it. This dharma they generally call “mere no tion of I (nga
tsam), where the word “mere” (tsam), is added in order to distinguish it from “I” (bdag), which they
consider entirely absent. Though such an individual exists, but not by his own esse, indication and being.
The evolution of Buddhism ontological views led to the development of views on the person. Initially,
Buddhism, denying the existence of the personality as a single, eternal and independent substance (which
found expression in anatman concept — bdag med), considered the personality as a stream of a range of
psychophysical factors (chos). The flow is developed by an inertia of antecedent actions (las), and these
factors were designated as a substance. This position had been predominant, but in the course of the
evolution of the Buddhist doctrines, the idea of the personality being a separate substance, and ideas about
the presence of all the substantial bearers constituting the objective world were dismissed. The denial of
self-existent being, and the adoption of nominalism were the next stages in the development of
philosophical thought of Buddhism [6]. The most logical expression of those ideas were found in the
teachings of Madhyamaka Prasangika. Personality is interpreted as a construct formed on the path of life,
and the “way of salvation” (i.e., secondary socialization in Buddhist subculture) is expounded as a
consistent reflection, allowing to overcome attitudes formed on the basis of false personal identity and to
get rid of frustration. The interpretation of personality as a construct, a nd the deconstruction as
enlightenment which has non-signed character, are the theoretical basis of its openness. This approach to
the personality in Buddhism has a long history of practical application in different historical conditions.
The approach allowed the
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followers of Buddhism to adapt effectively to the changing social and cultural conditions in all stages
of its historical development.The followers of Prasangika consider the absolute truth as authentic, and the
relative truth, in their opinion is the same absolute, but it is neither examined not analyzed (ma brtags ma
dpyad) and exists in the highest sense. In the latter case, the true is taken in ontological terms as a kind of
current reality. Therefore, they provisionally accept the relative truth as ordinary consciousness of
temporal beings. The perception of the being is caused by ignorance; and it recognizes the truth of the
existence. Moreover, to a certain extent, for the mind, which has purified from the kleshas of the saint,
whose perception in the period of sojourn in samahita is influenced by “past perception” (vasana), the
specified type of ignorance is removed from the consciousness after cessation of vasana.A twofold
interpretation of fundamental Buddhist philosophizing principle of the middle (dbu ma nyid) by the
followers of Prasangika reflected in the foregoing. The principle has the denial form (dgag phyogs nas). It
can be presented in the statement “where A does not exist, and B does not exist” (here A and B are
mutually exclusive dharmas, for example, real — unreal). The form of affirmation (sgrub phyogs nas) is
expressed by the principle of nondualism (gnyis med) “where A and B exist”.The first statement allows to
go beyond the relativity to the absolute, and the second statement allows to be engaged in philosophizing,
creating concepts, which would adequately describe things of existence and provide a pillar of the
orientation in this world. Taking into account the problem of the definition of “real — unreal” the followers
of Prasangika make a distinction between “real” and “real due to its own existence”, “unreal” and “unreal
due to its own existence”. At the same time, the concepts of “real”, “existing conditionally” and “being in
evidence in connection and in relation” are equivalent. From this perspective, a personality is defined as
existing personality apart from its own being [7]. Upon that, the individual existence appears in the
middle between the authentic existence and absolute non-existence. Such an existence is the most
representative by the formula “the common name of an existing conditionally” (ming rkyang btags
yod).When in the shadows the circinate rope appears as a snake, then this “snake” is appraised as absent
“for its part” (on-site the rope). Therefore, such a “snake” can be described as a “common name”, and its
existence is acceptable to considered as a nominal — “it can be recognized only because of having the
name” (ming gi tha snyad pas btags tsam bzhag). Considering that there is no snake, but the subject has
the perception of the shake, it is obvious that such a perception should be classified as conceptual (‘dzin
rtog) and characterized as involved notion of the snake. Therefore, the existence of this ‘“snake”
reasonably should regarded as “something considered in virtue of conceptual admitting” (rtog pas btags
tsam bzhag).The followers of Prasangika considered everything missing “for its part”, so they recognize
everything as “simple names”. However, the things have a fundamental difference from the “snake”; their
existence is not refuted by empirically true knowledge (pramana). In the case of the “snake”, it is better to
come closer, to illuminate the object and make sure that it is only a rope. What is not refuted by the true
knowledge is called authentic. The authentic thing is supposed to be real and to be able to perform a
function. Nevertheless, the empirically true knowledge maps the phenomenon of the thing as such
(because it does not exist for its part), but a thing “based on the phenomenon” (snang gzhi). Therefore, the
existence of things is defined as relative and occurring only in terms of relativeness (kun rdzob tu, tha
snyod du) [8].

The problem of the human person in Buddhism is reflected through the perception of human desires
and aspirations as the sources of “suffering”. Essential Buddhism is not only a religion or philosophy — it
is also a school of psychology. The concept of identity in the basic schools of thought in Buddhism can be
adequately understood only in the perspective of Buddhist soteriology. The article substantiates the
position that attitude to the ontological status of the essential core of the person is the main differentiating
feature, which separates Buddhist schools in philosophically and psychologically and determines their
soteriological features. The concept of personality was examined in six main directions of Buddhism.
Special attention is paid to specific attitude to the identity in Prasangika school of thought. As the result of
comparative analysis, tendencies of the development of personality concept in Buddhism were established
[9]. This approach is treated as a principle of middle. It avoids extremes of existence and non-existence.
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Thus wise, the personality is the existing conventionally dharma, supposed to be the “common name”. As
an existing thing, it belongs to the category of non-consciousness “connectors” (viprayukatsamskara),
because it is established by the empirically true knowledge, and is able to perform certain functions, does
not have its own signs of physical or mental and can take place in a situation of lack of consciousness and
psychic elements (samahita trance). Existing conditionally, the personality is considered to be recognized
in connection and in relation to skandhas that determine its main features. When a person associates
oneself with holistic material skandha (including both external and internal objects) in terms of tribal
relations and social status, it defines oneself as Shakya and Kshatriya. If a person associates oneself in
relation to the mind, than it defines oneself as a monk and saint srotapanna. Since the personality has any
differences from the skandhas, it can be considered as man, Shakya. Nevertheless, in as much as it is not
identical to skandhas, it would remain the same personality. Such a personality should be described as
“the owner of parts”, of the ceparate "I"’s. At the same time, once a person has any differences from
skandhas, it might possess signs of skandhas — birth, being and destruction. If "I" was different from the
fickle skandas, it also seemed to be something constant, permanent. Within the concept of permanent,
single and separate “I”, or the concept of independent and existing substantively “I” such phenomena
appears to be unacceptable, since a single entity, independent from skandhas, cannot represent few
individuals at a time. However, inasmuch as “I” is not identical to these skandhas, the existence of the
personality common to all these private individuals, taking place at the same time is quite possible. Thus,
the actual circumstances cannot be reduced to the formula: only one set of skandhas is only one
personality (at the same time). Although, there are many sets of skandhas and a lot of their respective
personalities in this case, at the same time there is a combined entity that unites them all. On the other
hand, the case when the same personality appears simultaneously in connection with different sets of
aggregates in the same place is also pointed out. From the study of the views of Buddhist schools on the
personological problems, the problem of attitudes and perceptions of the personality in Buddhism was
revealed [10]. We can conclude that the concept of personality in the basic philosophical directions of
Indian Buddhism (Vaibhashika, Sautrantika, Vijnanavada, Madhyamaka) in their Tibetan edition, as well
as in the schools of Tibetan Buddhism can only be adequately examined in the perspective of Buddhist
soteriology. The article substantiates the position that attitude to the ontological status of the essential core
of the person is the main differentiating feature, which separates Buddhist schools in philosophically and
psychologically and determines their soteriological features. Personological Buddhist doctrine has arisen
as a result of the controversy between the schools about the views on the personality, which was
developed in orthodox religious and philosophical schools of Hinduism.
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Annoranusi:byn Makanana Oynan3MmMHIH (GWIOCOQUSUIBIK JKOHE ATUKAIBIK KYHIBUIBIKTAPbIHBIH MaHbI3/IbI
AHTPOIIOJIOTHSIJIBIK KBIPJIApbIHBIH Oipi — aJaMHBIH PyXaHHM IIIKI JYHHECI MEH OHBI JKETUINIpyl KapacThIpbUIaJbl.
Bynansmae aHTpONOLEHTPHUCTIK YCTaHBIM OOJIMaraHMEH, aJlaM PeCypChl, TYJIFaHbIH KYHIBUIBIFBI OaChIMABLUIBIKKA HE.
Bynauctik QuaocodusHBIH OpPTANbIK TYCIHITIHE INBIFAPBUIFAH — ajaM TopOMeNleHy apKbLIbl KeMeNJeHyl THic,
PYXaHHSTTBIK TYPFBIIAH KETUTiN, OYATUCTIK MOpanbll ycraHybl kepek. COHIBIKTaH aa, OyJIUCTIK MOpajb MEH
TopOMe acKakTaHy YUIiH (GUI0CO(USIIBIK TYPFBIIAH HETi3ee .

Tyiiin ce3nep: bynnusm, niH, ¢runocodus, aHTPOIONOTHSA, KYHIBUIBIKTAP.
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MKTY um. K.A fcaywn, r. Typkectan, Kasaxctan
OUJIOCOPCKHUIMA U STUYECKUE IEHHOCTHU BY JJIU3MA

AHHoTanusi: B jaHHOM TpyJe paccMaTpHBAalOTCS OCHOBHBIE B3IUIABI OyAM3Ma Ha BOIPOCH IO HOBOIY
NPE/CTAaBICHUI O ATUUECKOH LieHHOCTH B Oyanu3me. KoHuennust sTHYeckoi 1IEHHOCTH B OCHOBHBIX (mitocodckux
HaNpaBJICHUAX OyAau3Ma MOXKET OBITH IOHATHO TOJNBKO B INEPCIEKTHBE OyIIMICKON coTeproiornu. Msl nemaem
MIOTIBITKY OOOCHOBAaTh IOJIOXKEHHE, YTO BO33PCHUS HA OHTOJOTMYECKHH CTaTyC CYIIHOCTHOTO SApa JHYHOCTH
SIBIISIFOTCS. OCHOBHBIM JH(h(hepEeHIMPYIONINM TIPU3HAKOM, Pa3/eNIomuM B (HII0COPCKO-TICHXOIOTHIECKOM IUTaHE
IIKOJIBI OyIIM3Ma M ONPE/ICIISIONINM UX COTEPHOJIOTMYECKHE OCOOEHHOCTH.

Koarouesblie cnoBa: BynamsM, penurust, Guinocoust, aHTPOIIOJIOTHsl, STHIECKUI IEHHOCTH.
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ANALYSIS OF THE PRODUCTION OF ALUMINUM ALLOY

Annatation. Construction of the construction industry of Kazakhstan led to construction of a number of plants
on production of accessories on the basis of aluminum alloys. In general it led to studying of features of aluminum
alloys.

It is known that the current state of the industrial enterprises is characterized by a steady tendency to updating
of technical park and introduction of new technologies. But there is one big problem. This absence at the industrial
enterprises of necessary scientific base and shots capable to conduct systematic researches for the purpose of
improvement of production technologies and quality control of the made production. Development of
communications of the industrial enterprises with the leading higher education institutions for the purpose of
involvement of scientists to the solution of the existing problems can become one of solutions of a problem.

In work separate results of complex pilot studies of features of formation of a microstructure and its reflection
on mechanical properties of an aluminum alloy of AD31 are presented. On concrete examples it is shown that lack
industrially of control over processes of aging and deformation hardening can serve as the reason of emergence of
the rejected production or production of poor quality.

The results received by authors first of all are interesting to that they have direct applied value. Experimental
results give the chance to define ways of improvement of technology of formation of structure with mechanical
properties the most corresponding to production of profiles by an extrusion method.

Keywords: aluminum, grain, harvesting, deformation, aging, product.
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'Kazaxckuii HAIMOHANBHBII HCCIIEI0BATENBCKIN TEXHUYECKHH yauBepcuteT umenn K.M. Carnaesa,
r. Anmmatsl, Pecrry6nmka Kazaxcraw;
2Ka3aXCTaHCK0-BpI/ITaHCKI/H71 TEeXHUYECKUI yHUBEpCHUTET, T. AnMaTbl, PecrryOnnka Kazaxcran

AHAJIN3 TPOU3BOJICTBA ITPOPUJIEN
N3 AIIOMUHHUEBBIX CIIJTABOB

AnHotaums. Pa3sutue ctpoutensHoi nHAycTprun Kazaxcrana mpuBeso K CTPOUTEILCTBY LIEJIOTO psiia 3aBOJA0B
10 TPOU3BOACTBY KOMIUICKTYIOIINX HAa OCHOBE AIIFOMHHHMEBBIX CILIAaBOB. B I€10M, 3TO MPHUBENO K MOAPOOHOMY
M3YYCHHIO 0COOCHHOCTEH aTFOMUHHUEBBIX CILIABOB.

M3BecTHO, YTO COBPEMEHHOE COCTOSIHUE TIPOMBIIIUIEHHBIX TPEANPUATHHN XapaKTepUu3yeTcsl yCTOMYMBOM TEHICH -
Uei K OOHOBIICHUIO TEXHUYECKOTO TTapKa W BHEAPEHUIO HOBBIX TeXHOJOruil. Ho mpobnemoii sBiseTcss OTCyTCTBUE
Ha TIPOMBIIUICHHBIX MPENNPHUATHSIX HEOOXOAUMOW HAyYHOH Oa3bl M KaJIpoB, CIIOCOOHBIX BECTH ILIAHOMEPHBIC
M3BICKAHUS C LEJbI0 COBEPIICHCTBOBAHUS TEXHOJIOTUI MPOU3BOJCTBA M KOHTPOJISl KayecTBa MPOU3BOAMMOMN NPOAYK-
uur. OJHUM U3 MyTed pelieHus! JaHHOTO BOMPOCa MOXKET CTaTh Pa3BUTHE CBSI3ed MPOMBIIUIEHHBIX MPEANPUSTHH C
BEIyIIMMU By3aMHU C LIEJIbIO IPUBIICUCHHSI HAYUYHBIX KaJIPOB K IMOJIYYEHHUIO KaU€CTBEHHOM MPOTyKIUH.

B pabote mpecTaBieHbl OTEIBHBIC PE3YJIbTAThl KOMIUIEKCHBIX 3KCIICPHUMEHTAIBHBIX HUCCIICIOBAHUI OCOOCH-
HOcTell (popMHpOBaHHSA MUKPOCTPYKTYPHI W €€ OTPaKeHHE Ha MEXaHWYECKHX CBOMCTBAaX aJIOMHHHEBOTO CIUIaBa
42
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AJ131. Tloka3aHo, uTo BpeMs crapeHus cruiaBa A/131 3HaUNTEIBHO U3MEHSIET CTPYKTYpPY U MEXaHHUYECKHE CBOMCTBA
Metaia. Ha KOHKpeTHBIX puMepax MOKa3aHo, YTO OTCYTCTBHE B 3aBOJICKMX YCJIOBHSX KOHTPOJISL Haj IpoleccaMu
CTapeHus U Ne(OpPMalMOHHOIO YIPOYHEHHsI MOTYT CIIY)KUTh IPHYNHOH IOsIBIEHHs OpaKOBaHHOH MPOIYKIUH WIIH
NPOIYKUMHK HU3KOTO KadecTBa. [loydeHHBIE pe3yibTaThl IO3BOJIMIM YCOBEPIICHCTBOBATH TEXHOJIOTHIO (OpMH-
POBaHUI CTPYKTYpPHI C 3aJaHHBIMH MEXaHHYSCKUMHU CBOMCTBaMH, Hanbojee COOTBETCTBYIOLIMMH IIPOM3BOJCTBY
po¢uIIeii METOIOM SKCTPY3HH.

KaroueBble ci10Ba: aJlOMUHUHN, 3€PHO, 3ar0TOBKA, fedopmarius, CTapeHue, U3Ieiue.

B Hacrosimee BpeMsl TMOBBILIEHHE KadyecTBa MPOAYKIUH MAIIMHOCTPOUTENBHBIX MNpPEIIpUATHI
CBSI3BIBAIOT C IMPUMEHEHHEM HOBBIX MATEPHAJOB M TEXHOJIOTHH. IIpy 3TOM y4HTBIBAE€TCS ONBIT IPYTHX
NPENNPUATHN, Ha KOTOPBIX OHH TNPOIIIM IPOMBIIUIEHHYIO MpoBepKy. Ho, HecmoTps Ha 23To,
WCIIONIb30BAaHUE paHEE WCHBITAHHBIX Ha JAPYTUX MNPEANpPUSATHSAX MaTepHajoB, TEXHOJIOTHH U
000pYAOBaHHS HE TaAPaHTUPYET NOJTy4YeHUE MPOAYKLIUHN 0KHIAeMOro (TUIaHUpyeMoro) kadecTsa. [Ipuunn
IUIL 3TOr0 JOCTaTOYHO MHOTO — OT CHEUU(HUYECKHMX OCOOCHHOCTEM HCXOIOHBIX MAaTepUalioB MpHU
MOJyYeHUH 3aroTOBKU — A0 KBanH(puKauuu pabouymx W HHKEHEPHO-TEXHMYECKOTO IepcoHala.
PaccMmoTpeTh Bce MpUUYMHEI B paMKax 0JIHOW pabOTHI HE PEACTABISAETCS BO3MOKHBIM.

B kagectBe mpuMepa pacCMOTPUM IPOLECC MPOM3BOJACTBA ANIOMUHHMEBBIX Npoduiel U3 cIuiaBa
AJI31 ¥ TpUYUHBI TOSABJICHUS MPOAYKIMH HU3KOTO KadecTBa [1-4]. JlaHHBIC MOJyYEHBI B PE3YJIbTATE
npoBeleHHBIX B WHCTUTYTE MPOMBINUICHHON HHXeHepud uMeHH A. bypkutbaesa KasHUTY wumenu
K.H. CarnaeBa uccneoBanuil u aHanu3a padOThl TPOMBILIICHHBIX PENNPUATHIA T. ATMAaTEHI.

AmomunaneBsiid ciaB AJ[31 oTHOCHTCS K MeOpPMUPYEMBIM CTAPEIOIIUM CIiaBaM. IHTEHCHBHOCTh
MIPOLIECCOB CTapeHus, MPOTEKAIOIIUX B MaTepralie ocje ero KpUCTaJUIN3alluY, 3aBUCHUT OT Psiia YCIOBHIA,
TaKWX Kak: 'paJieHT TeMIeparyp Mo o0beMy 3aroTOBKH, TEMIIEpATyphl MeperpeBa paciuiaBa, BpeMeHH
€ro BBIIEPKKH, CKOPOCTH pa3lHBa M KPUCTAUIM3ALMH. OKCIEPUMEHTAIbHBIE KOMIUICKCHBIC
HCCIIEIOBAHNS II0Ka3alld, YTO BCE IEPEUYHMCICHHBIE MapaMeTpbl OKa3bIBaIOT 3aMETHOE BIHUSHHE Ha
(u3IKO-MeXaHHYEeCKHEe CBOMCTBA 3aroToBKH [3,4] (pucynku 1-3).

150 /

: =

s 140 /Q 5140

g . =

=130 £130

% Q/{ E“

=120 =120

T 740 760 780 800 820 840 0,5 1,0 15 2,0

Temmeparypa nieperpesa, °C Bpewmst BeIiepKKH, 9

Pucynok 1 — 3aBucumocTts HanpsDKEHUS
OT TeMIIepaTyphl IleperpeBa paciiaBa
npu pehopmupoBanuu croiasa AJ131

Pucynok 2 — 3aBUCHUMOCTH IIpefena
TEKY4YeCTH OT TEMIIEPATYPhI Ieperpena
amroMHHHEBOTO ciiaBa AJ[31

¢ eqnHUIHBIM 0OkaTueM 10 % B yCIOBHUSAX
OJJHOOCHOTO CXKATHs

BnusiHue BenuuyMHBI NEperpeBa M BPEMEHU BBIACPKKU pAacIiaBa B IEPErPeTOM COCTOSHUU Ha
neGOpMUPYEMOCTh CIUIaBa MCCIENOBAJIOCH HAa 00pa3lax B YCJIOBMSX OJHOOCHOTO CxkaTHsl. Benmmuuna
SAMHUYHOTO 00KaTus Obljia MoCTOSSHHON U paBHOM 10%. [Ipu TakoM coxaTuu 00pasisl HE Pa3pyIIAIKCH,
YTO J1aBAJIO BO3MOXKHOCTH ITPOBEICHUSI MUKPOCTPYKTYPHBIX HCCIIEIOBAaHUN. AHAIN3 TPApUKOB MO3BOJISIET
caenate 0OOCHOBAaHHOE 3aKJIIOUEHHE O TOM, YTO C YBEJIMUYEHHUEM TeMIIepaTypbl MeperpeBa paciuiaBa u
BPEMEHH BBIIEPXKKH IMONydaeTcs Bce Oosiee MpOYHBIN MaTtepuan. Ho, Hapsmy C TOJOXKUTETHHBIM
3¢ (dhexkToM YIpOoYHEHUs HAONIONAeTCsl CHIDKEHUE T1acTHUHOCTH [5-10]. DKcrepruMeHTalbHbIC TUIABKU B
71a00paTOPHBIX YCIOBUSAX MPOBOAMINCH B aTMOC(epe, YTO COOTBETCTBYET pabounM ycioBusiMm. [loatomy
NPUYMHON POCTA MPOUYHOCTHBIX XAPAKTEPUCTUK U CHUKEHUS TUIACTUYHOCTH C IMOBBIIICHUEM TeMIlepa-
TYpBI IleperpeBa MOXKeT ObITh 3aXBaT PacIuIaBOM Boopoa u3 arMocheps [ 11-15].
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Pucynok 3 — 3aBUCHMOCTD HAIIPSDKEHUS OT BPEMEHU
BBIICPYKKH PACIIABA B TIEPErpeToM cocTosHuH mpr 770 °C
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IIpomeccrr crapeHns TakKe HaXOAAT CBOE OTPaKEHHE B CBOMCTBAX, MOJMy4YaeMbIX 3aroToBoK. OO

3TOM CBUICTENBCTBYIOT PUCYHKH 4-6.
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Pucynok 4 — 3aBUCUMOCTD TIpe/iena TEKYy4eCTH OT
BPEMEHH CTApEHUSI B JBOUHBIX JIOTAPUPMHUSCKUX

BpeMeHHOE CONpOTUBICHHE, MlIla
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PucyHok 5 — 3aBUCHMOCTH BPEMEHHOTO
COIIPOTUBJICHUS OT BPEMEHH CTAPEHUS CILIABa
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PucyHnok 6 — 3aBUCUMOCTD IIACTUYHOCTHU alIOMUHHEBOrO crutaBa AJ[31
OT BPEMEHU CTapEHUs B TBOWHBIX JIOTAPUPMHIUCCKUX KOOPIUHATAX
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VYBenuueHue mnpepesa TEKy4eCTH W BPEMEHHOTO COINPOTUBIICHUS MOXHO OBLIO OBl OTHECTH K
TTOJIOXKUTENBHBIM 3¢ (DeKTam, eciid OBl TIPH 3TOM He HabJtomanach 3HAYNTEIbHAS TOTEPS TUIACTHIHOCTH.
A HMEHHO dTa BeJIWYMHA OTHOCUTCS K YHCIy OCHOBHBIX IPH TPOU3BOJCTBE W3JCIHA METOIOM
npeccoBanust [16-19].

[Ipu cTporoii permamMeHTalMyd PEKUMOB HArpeBa paciiaBa, TeMIEpaTypbl HeperpeBa, BpeMEHHU
BBIJICPKKU M CKOPOCTU OXJIAXKJCHHUS MOXKHO B 3HAYHUTEILHON CTENEHH JOOMTHCS CHMIKEHHUS pazdpoca B
BEIMYMHAX TIpejiesia TEKy4eCTH, BPEMEHHOTO COIMPOTUBJICHUS M 3amaca IUIACTUYHOCTH IOJTyYaeMbIX
3arOTOBOK TIPU YCJIOBHM HEU3MEHHOCTH XUMHYECKOTO cocTaBa. HoO JIOTIONHUTENBHO HEOOXO0IUMO
YYUTHIBATh U3MEHEHUE CBOMCTB METallJIa B IPOIIECCE CTAPCHUSI.

Hccnenosanus crapenus cmasa A/[31 Obuin mpoBeaeHs! cienyommM oopazom. [lociae BEIIEpKKH C
pasHbIM BpeMeHeM o00pas3ibl Je@OpMUpPOBATM B YCIOBHUSAX OJHOOCHOTO CXaThsl CO CTEHEHBIO
nedopmarmm 3%, 7% u 10%, mocne 4ero OHM BBUIEKHBAIHMCH HECKOIBKO MECSIIEB MpPHW KOMHATHOU
Temreparype. 3aTeM U3 HUX ObLTH MPUTOTOBICHBI NUTU(BI TSl UCCIIETOBAHUS MUKPOCTPYKTYPBI.

Ha pucynke 7 mpezncraBieHbl Tpu rpaduka B BUAE NpsAMBIX JuHUM. CleqyeT OTMETHTh, YTO NPH
OAWHAKOBBIX BpPEMCHAX CTAapCHUA, HO pPa3HbIX BCIMYHMHAX MIaCTHYECKOM I[C(bOpMa]_[I/H/I, pasinyuga B
CPEJIHUX pa3Mepax 3epHa HEBEIHKH.
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PucyHnok 7 — 3aBHCUMOCTB CpeTHETO pa3Mepa 3epHa
TIPU Pa3HOMN CTENeHH IUIaCTHYECKOH eopMaruy OT BpeMEHH CTapeHUs

IMocne mmacrtuueckoit aedopmanmu yepes 40 4acoB CTapeHHs M BBIICPKKHA B TEUCHHE HECKOJIBKUX
MecsIEB MaKCHMANIbHBIN pa3Mep 3epHa paBeH 25,7 MKM, a MUHUMaIbHbBIN 23,8 MkM. PasHuiia cocrasisier
okono 8%. Ilpu mpyrux ycnoBusx oHa emie MeHbire. ['opa3go Ooiblliee BIMSHHE HA pa3Mep 3€pHA
OKa3bIBaeT BpeMs crapenusi. Hanpumep, muist rpaduka 1 cpennunii pasmep 3epHa oOpasia 3a Bpemst 141 gac
BBIpOC OT 23 MKM 110 33,2 MKM, T.€. Ha 44%.

Otcrona MOXXKHO cenaTh 3aKJI0YeHHE, YTO Ha H3MEHEHHE BEJIMYMHBI 3epHa ci1aboe BIMSHHUE
OKa3bIBaCT CTEIEHb IUIACTHYECKOH Nedopmaruu B uHTepBaie or 3% mo 10%, u cuinbHOE — BpeMsi OT
MOMEHTa KPHCTAJUIM3AIMN 3arOTOBKH JI0 ee JIeOpMHPOBaHUs. Pe3ynbTaThl MCCIEOBaHUS MO3BOJSIFOT
OLIEHUTh BIUSTHUE BPEMEHHU BBLACPIKKH JUTOM 3arOTOBKM OT MOMEHTAa KPUCTAJUIM3ALUN 10 U3rOTOBIIECHUS
npodusisi Ha CTPYKTYpy H, cJeloBaTeslibHO, Ha cBoiictBa m3nmenus [20-23]. B cBowo ouepenp, 3TO
CBHUJICTENILCTBYET O TOM, YTO M3 3aroTOBOK, OTJIUTHIX B OJIHMX M TeX K€ YCIOBHUIX, HO 0e3 ydera
0COOEHHOCTEH CTapeHUs, MOXKHO TIOJTYYUTh U3EHS pa3Horo KadecTna [24,25].
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K.U. CorbaeB aTeiamarsl Kazak YITTHIK TEXHUKAIBIK 3ePTTEY YHUBEpCHTETi, AnMaTsl, Kazakctan PecmyOmikacsr,
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Kazakcran-bpuran TexHUKaNBIK yHUBepcuTeTi, Anmatsl, Kasakcran PecmryOnmkacer

AJIIOMUHMA KOPBITIAJIAPBIHBIH ITIPO®WUJIBJIEP OHJAIPICIHE TAJIJIAYBI

AnHoranusi. Ka3zakcTaHHBIH KYPBUIBIC UHIYCTPHSICBIHBIH JaMybl aJIIOMUHUI KOpPBITHAJIAp HETi3IHJE TETiKTep
JKHMBIHTBIKTAPbIH LIBIFAPAThIH OipKaTap 3aybITTapblH KypyJiapbiHa akeni. XKanmnel anranna, Oy antOMHUHAN KOPBIT-
MaJIAPBIHBIH eMKEH-TEMKEMITI epeKIIeTIKTePIH 3epIeieyiHe OKeIi.

Benrini 6onranaai, Ka3ipri @HEPKICINTIK KOCINOPBIHAAPABIH KYii TEXHUKAIBIK MapKTi )KaHAPTYFa KOHE KaHa
TEXHOJIOTUSUIAPBIH €HTi3YiHIH TYpaKTHl YpIiCIMEH CHIIaTTajambl. bipak MyHIa ©HAIpLIETIH ©HIM camachlH Oakbl-
JIayBIMEH KSHE OHJIIPY TEXHOJIOTHsIIApAbI KETLIIPY MaKcaThIHAa KaOIeTTi Kapiaap KYpri3yre >Kocnapibsl i3aeHic-
TEpiH JKYPri3eTiH, OHIIPICTIK KCIOPBIHJIApBIHAA KaKeTTi FHUIBIMH 0a3achIHBIH OONMaybl TYBIHAAWTHIH YJIKEH
Maceste Ooubin Tadbutaasl. Ockl MacelneHi MIenry XOJAAPBIHBIH Oipi camajibl ©HIM ally YIIiH FBUIBIMH KaJpiapJibl
KYMBULABIPY MaKCaTBIH/IA KETEKII1 KOFapbl OKY OpPBIHIAapbIMEH OHEPKACIM KOCINOPBIHAAPHIHBIH OaliIaHbIC TAPBHIHBIH
JaMyBI OOJIBIN TaOBLIA /b,

Byt sKyMbICTa MUKPOKYPBUIBIMBIHBIH KaJIBINITACTRIPY epeKiuenikrepi xoHe AJ[31 amoMHUHUI KOPHITHACKIHBIH
MEXaHHMKAJIBIK KACUETTEePiHIH KOPIHICIH YCBIHBUIFAH JKEKEJIETeH KEIICH Il dKCTIEPUMEHTTIK 3€pTTeY HOTHXKEIEpiHIe
tabansl. Kepcerinrenaei, A/l 31 KOpPBITHACHIHBIH €CKipyl METANIBIH MEXaHUKAIBIK KACHETTEPiH XKOHE KYPBUIBIMBIH
aifrapnsIkTail e3repreni. HakTbl MpIcangapbIMeH e€cKipy *koHe aehopManusiIbIK OepiKTeHIIpY MpoIecTepiHe 3aybIT
KarmalplHOa Oakpuiay OOJMaraHIBIFBl KOPCETUITeH. AJBIHFAH HOTIKENEp 3KCTPY3us oficiMeH mpoduibaepai
OHJIIpyiHEe colikec OepiireH MeXaHWKAJBIK KACHeTTePIMEH KYPBUIBIMBIH KaJbIITACTHIPYABIH TEXHOJIOTHSCHIH
KETUIIIpyre MYMKIHIIK Oepesni

Tyiiinai ce3nep: anmomMuHni, TYHipIIiK, naisiHAaMa, 1eopMarys, ecKipy, OyibIM.
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STRUCTURE OF FURRING DEPOSITS IN PIPES
OF SYSTEMS HEAT SUPPLY SYSTEMS,
ITSROLE IN SELECTION OF WASHING SOLUTIONS

Abstract. The purpose of an experiment consisted in a research of structure corrosion of furring deposits which
are formed on the internal surface of the pipelines which are operated in systems of heat supply of the city of
Shymkent of the Republic of Kazakhstan. Knowledge of structure corrosion incrustation deposits in pipes of systems
of heat supply can promote the correct selection of washing solutions for removal of the collected deposits.

The structure corrosion of furring deposits taken from the internal surface of metal pipelines in heat supply
systems of the Shymken city is established.

The structure of furring deposits contains such elements as: aluminum, calcium, manganese, iron, silicon,
potassium.

Keywords: structure of furring deposits, washing solutions
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COCTAB HAKHUIIHBIX OTJIOKEHUM
B TPYBAX CUCTEM TEIIVIOCHABKEHUA,
X POJIb B ITIOABOPE ITPOMbBIBHBIX PACTBOPOB

AnHoTanus. Llens skcnepuMeHTa coCcTosula B UCCIIEAOBAaHMM COCTaBa KOPPO3MOHHO-HAKUITHBIX OTIOXKEHUH,
o0pazyromuxcs Ha BHYTPEHHEH OBEPXHOCTH TPYOOIPOBO/IOB, SKCILIYaTUPYIONIMXCS B CHCTEMaX TEIIOCHAO0KEHHMS
ropoza IlIsimkent Pecrry6imku Kasaxcran. 3HaHne coctaBa KOPPO3HMOHHO-HAKHUITHEIX OTIIOKEHUH B TpyOax cucTeM
TEIUIOCHA0)KEHUSI MOXET CII0COOCTBOBATH IPABHIBHOMY IOJ0OPY MPOMBIBHBIX PAacTBOPOB Ui  YAAJCHUS
HAKOIUBUINXCS OTJIOKEHUM.

YcTaHOBIIEH COCTaB KOPPO3UOHHO-HAKUIIHBIX OTJIOKEHUH, B3AThIX C BHYTPEHHEN IOBEPXHOCTH METAJUNINYECKUX
TPyOOIPOBOJIOB B CHCTEMAax TeIIOCHa0keHus roposa LIIpMKeHT.

B cocraBe HakKMIHBIX OTJIOKEHHI COEPKATCA TAaKHE DJIEMEHTHI, KaK aJlOMHHHUM, KaJIbLIUil, MapraHell, *eyie3o,
KpEMHHH, Kaluii.

KiroueBble ¢10Ba: COCTaB HAKUIHBIX OTJIOKEHUH, IPOMBIBHBIE PACTBOPEI.

Brenenne

HUccnenoBareinn XUMHYECKOTO COCTaBa KOPPO3HMOHHO-HAKHUITHBIX OTJIOXKEHUH [1-5] knmaccupummpyror
UX KakK: IeJIOYHO-3€MeJIbHbIE, CI0KHBIE [0 COCTaBY CHJIMKATHBIE, XKEJIC3HbIE, MapraHIOBbIE 1 MEIHbIE.
CocraBbl MIETOYHO3EMEBHBIX U CIOXKHBIX CHIMKAaTHBIX Ha 90% coctosT n3 kapOOHATOB, Cynb()aTOB,
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CHJTUKATOB, (oc(aToB MIEIOYHBIX METAJUIOB M (HOPMHUPYIOTCS B BHIE TBEPABIX, IUIOTHBIX KPUCTAILIIH-
YEeCKHUX OTJIOKEHHH B TPyOax TEIJIOBBIX CETEH, a B YCIOBUIX KHUIIEHHS IIEIOYHBIX BOJ BHINANAIOT B BUJE
IIJTAMOB.

[Ipumecu Qocdaros, xeneza ¥ MapraHiua B MOBBILICHHBIX KOHIEHTPAIMAX B BOAE CIIOCOOCTBYET
00pa30BaHMIO PBIXJION OCHIMAIOIMICHCS HAKHUIM, B Cllydae e COACp)KaHUs B BOAE Menu, oOpasyercs
MenHas HAaKWIb B BHUIE CIOMCTHIX OTIOXKEHHH. [Ipu oSKcIulyatanmmy KOTIOB C H3MEHEHHEM
THIPOJMHAMUYECKOTO M TEIUIOBOTO PEKMMAa CO CTEHOK TPyO KOTJIa BBIMBIBACTCS BBICOKOAWCIIEPCHBIH
ouiaM, B COCTaB KOTOPOTO BXOIST CIIOKHBIE KapOoHaThl M Qocdarbl. Takod mmam 3axBaThIBAaeTCs
TETIOHOCHUTENIEM U TaKXKe yJacTBYeT B Ipolieccax 00pa30BaHUS HAKUIIH, CIIOCOOCTBYS (HOPMHUPOBAHUIO
OoJiee TIOTHBIX CII0EB OTIIOKECHUI Ha BHYTPEHHEH OBEPXHOCTH TPYOBI.

YcTpaneHue HaKUITHBIX OTIIOXKEHUH, 00pa30BaBIIMXCA HA BHYTPEHHEW MOBEPXHOCTH TPYOOIPOBOIOB
B CHCTEMax TEIIOCHA0KEHHUS, MOXHO OCYILECTBISTh PAa3MTUYHBIMH METOAaMH, OJHHM M3 KOTOPBIX -
moxdop cocTaBa MPOMBIBHBIX pPacTBOpoB. HeoOxommmo coOmofeHre yCIOBHs IMOmOOpa CcoCTaBa
IPOMBIBHBIX PAaCTBOPOB: COCTaB HEAarpecCHBEH, IOCTYNEH M JeIeB, HO YAAIIeT C BHYTPEHHEH
MMOBCPXHOCTHU Tp}/6I)I HUCKIIIOUYUTCIIbHO HAKUIIHBIC OTJIOKCHUA, HE HAHOCA BpCla MeTaJlJIn4ecKon
noBepxuoct [4,6-8].

MeTO)II(IKa IKCIIEPUMEHTA

Jns peanuzaundu NOCTaBICHHOM L€ HaMu Obul BBIOpaH METOJ HCCIENOBAaHUS HAKHUITHBIX
OTJIOKEHUI C TOMOIIBIO0 PACTPOBOTO 3JIEKTPOHHOTO MHKpOCKoma Mapku JSM-6490LV ¢ cucremamm
sHeproaucrepcruonnoro mukpoananusa INSAEnergu u crpykryproro anammusa HKL — BasicC mone3nsiM
yBemmmueHuem 300 000 B coderaHWH C  BBICOKOA((EKTUBHBIM IKHIKOCTHBIM XpoMaTtorpadom
VarianProStar.

B03MOXHOCTH 3J€KTPOHHOTO MHUKPOCKOIIA MO3BOJISIFOT MPOBECTH KAYECTBEHHBIH U KOJTMYECTBEHHBIN
aHAJIM3 HAKUIHBIX OTJIOKEeHUH. KOppo3MOHHO-HAKUIHBIE OTJIOKEHHUS CTHUMYJIUPYIOT OOIIyI U
JIOKAJIbHYIO KOPPO3HIO Keine3a (TpyObl) B pe3ysibTare KOTOPOH MPOMCXOAMT pa3pylIeHHe TPpyObl, KOTia,
TEIUI00OMEHHHKA, PaJHaTopa, a Takke HaONIoJaeTcsi mepepacxof AIEKTPOIHEPIHH TPU JKCIUTyaTaluu
npuMepHo Ha 8-10% mpu ToNIHE OTIIOKEHUH B CUCTEME JIO 2 MM.

300 000 mone3Hoe yBEIMYEHHE MHUKPOCKONA B COYETAHHMH C BHICOKOI((EKTHUBHBIM >KHUIAKOCTHBIM
xpomatorpadom VarianProStar mo3BossieT HACHTUPUIMPOBATh Pa3IHYHBIC IPUMECH M BKIIOUCHUS B
HCCIIeIyeMOM 00pas3Iie.

Bo03M0OHOCTH MUKPOCKOIIA TIO3BOJISIIOT ONPEIEISATh COAEPKAHNE BCEX HJIEMEHTOB B aHAJIM3UPYEMBIX
o0pasuax B BECOBBIX IIPOLIEHTAX, a TAK)KE YBUAETh CTPYKTYPY aHAIN3UPYEMbIX 00pa3LOB.

Pe3y.]'lI)TaTI)I HCCJICA0BaAHUA

Ha pucynke 1 mnpencraBieHbl pe3ynbTaThl HMCCIENIOBaHMS COCTaBa KOMIIOHEHTOB B HAKUITHBIX
OTJIOKEHUSIX, B3SATHIX C BHYTPEHHEH MMOBEPXHOCTH METAJUTNIECKOM TpyOs! Toposia LIIbIMKeHT.

[Ipo6a 1, yuacroxk 1.

DirleMeHT Becosoii,%

O 24.00

Al 0.56

Si 0.94

K 0.15

Ca 0.13
Mn 0.43

Fe 73.78
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[Ipo6a 1, yuacrtoxk 2.

DneMeHT Becogoit,%

O 24.07

Al 0.43

Si 0.41

K 0.17

Ca 0.18
Mn 0.43 Dunnaﬂ M:Kana 53923 wan. Kipcup 0000 B
Fe 7431

Pucynok 1 — KoanuecTBeHHBIH COCTaB KOMIIOHEHTOB-3JIEMEHTOB B KOPPO3HOHHO-HAKHUITHBIX OTIOKEHHUSX, CHATBIX C
MOBEPXHOCTH METAJUTNYECKOH TPyOH! I.ILIBIMKEHT U UX CTPYKTypa

Kax BUIHO M3 pHCYHKa 1, OJICMCHTBI B COCTAaBC KOPPO3MOHHO-HAKHUITHBIX OTJIO)KCHI/IfI, B3ATBIX C
BHYTPEHHEH MOBEPXHOCTH METAIIIMUECKUX TPYOOIPOBOJAOB B cUCTeMax TeruiocHaOxeHus I. LIIbIMKeHT,
HUMEIOT COCTaB OJM3KUI K ILEJI0YHO-3¢MeIbHOMY. AHAJIN3 COCTaBa JIEMEHTOB B HAKHUITHBIX OTJIOXKEHUSIX
MOKa3bIBAET, YTO OCHOBHBIM KOMIIOHEHTOM B 00€UX TpyOax SIBIISIETCS KeJe30.

HHTEpeCcHBIM SBISIOTCA HCCIIENOBAHMS MO PACTBOPEHHIO KOPPO3MOHHO-HAKUIIHBIX OTJIOKCHHMH Ha
BHYTPEHHEH MOBEPXHOCTH TPYOOIPOBOIOB B PACTBOPAX PAa3JIMUHBIX KHCJIOT: CyIb(haMHHOBOH, COISHOM,
LIABEJIEBOM U JINMOHHOM.

CHsATBIE ¢ BHYTpEHHEH IOBEPXHOCTU CTANbHBIX TPYyOOK B3BEIICHHbIC HAKHUITHBIC OTJIOKCHHS C
3a()HKCUPOBAHHBIM 3JIEKTPOHHBIM MHUKPOCKOIIOM COCTaBOM 3JIEMEHTOB, IOMEILAIN B PACTBOP Pa3IUIHbIX
KHCJIOT ¢ KOHUeHTpamued 5% wacc.: B mepBblil - CyiIb(aMHHOBOM, BO BTOPOH COJSIHOM, B TpeTHH
HIaBCHCBOI\/'I, B ‘-ICTBCpTI:Iﬁ JIMMOHHOM KHCJIOTBHI M OCTaBJISIIM Ha IISITh YacoOB (MI/IHI/IMaIH)HOC BpEMsL
OYHCTKH TPYOONPOBOAOB OT HAKUIIHBIX OTJIOKEHHH Ha MPAaKTUKE) MPU KOMHATHOM Temmeparype. llo
WCTEYEHUH 3a/laHHOTO BPEMEHM NPOBOAWIM aHAJIM3 COCTAaBAa KHUCIOTHl Ha COJACpPKAHME YKa3aHHbIX
kommonenTtos [9,10-15].

B Tabnune 1 mpuBeneHbl JaHHBIE UCCIIEIOBAHUN PACTBOPUMOCTH 3JIEMEHTOB B COCTaBE HAKHITHBIX
OTJIOKEHHUH B PacTBOPAX Pa3InUHBIX KUCIIOT.

Tabmmma 1 — [Noka3aTenn pacCTBOPHIMOCTH JIEMEHTOB, CHATBIX CO CTATBbHBIX TPYO, B paCTBOPAX KHCIIOT

DJIeMEHTHI B COCTABE HAKUITHBIX DJIeMEHTHI B COCTABE HAKUITHBIX OTIIOKEHHUH
Kuciora OTJIOKEHHUIA JIO UX PACTBOPEHUSI B KMCIIOTE HOCJIE UX PACTBOPEHUS B KHCJIOTE
CysnbhaMUHOBaAsI KUCIIOTA Al Si,K,Ca,Mn,Fe CIIEJIBI JKele3a
CoustHast KUCIIOTa Al,Si K,Ca,Mn,Fe ClIeJTBI JKeJie3a M MapraHIa
I{aBeneBast KHCIOTA Al Si,K,Ca,Mn,Fe ClIle[lbl KpeMHHS, JKeJie3a, MapraHia
JIMMOHHAas KucIIoTa Al Si,K,Ca,Mn,Fe CIIe/TBI JKeJIe3a, ATIOMUHHS, KDEMHHUS

Jnst monmydyeHust pe3ysbTaTOB IO PACTBOPCHHUIO HAKUITHBIX OTIOXKEHHM MOJOMPAIUCH CTalbHBIE
TPYOKH TUIOMIAIBIO 0,02M2, B3BCIINBAJINCh HA AHAIMTUYECKUX BECAX M AKTUBUPOBAINUCH Pa3IUYHBIMHU
KHCJIOTaMU B TCYCHUC YCTBIPEX YACOB, 3aTEM B HUPKYIIIIUOHHOM PEKUME IIPOITyCKaJlaCh 4€PE3 pr6KI/I
Boja co ckopocThio mupkyisiuu 0,5 m/cek. [1o Macce kenesa, mepenie/ie co CTabHOW TOBEPXHOCTH
TpYOKHU B pacTBOp, PACCUUTHIBATIACH CKOPOCTH KOPPO3HUH.

B Ttabnuie 2 npuBeleHBI JAaHHBIE O 3aBHCHMMOCTH CKOPOCTH KOPPO3WH CTadbHOrO oOpasiia OT
COCTaBa KUCIOTHI.

Tabmmma 2 - [TokasaTens CKOpOCTH KOPPO3UH Ha CTAIBHBIX TPYOKaX, aKTHBUPOBAHHBIX PA3INIHBIMU PaCTBOPAMHU KHCIIOT

PacTBOPHI KHCIOT Macca xerne3a, yireamas ¢ CKOpOCTh KOPPO3HH, [ToTepu 0T KOPPO3UH
JUTSL aKTUBAIIMN TIOBEPXHOCTH MIOBEPXHOCTH CTAJILHOM TPYOKH, T /M Jyac ¢ obpasiia, MM/To1
CynehamuHOBas 0,0046 0,0110 0,0050
JInmonHas 0,0199 0,0410 0,0187
[laBeneBas 0,0078 0,0162 0,0070
CosstHast 0,0240 0,0510 0,0230
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I[Io paHHBEIM Ta6J'H/II_II)I 2 IMOCTpOCHA rpa(l)nqecxaﬂ 3aBUCUMOCTb CKOpPOCTHU KOpPpO3HWU Ha
AKTUBUPOBAHHLIX pa3JIMYHBIMU KUCJIOTAMU o6pa3uax.

0,06
0,05
0,04
0,03
0,02

0,01

CKopocTb Koppo3um r/m2 yac

0 T T T 1
CynbdamnHoBan Lllasenesan JInmoHHana ConaHan

Kucnortbi

PucyHok 2 - 3aBHCHMOCTB CKOPOCTH KOPPO3UH Ha 00pasnax,
AKTUBUPOBAHHBIX Pa3IMYHBIMU PACTBOPAMH KHCJIOT U 00pabOTaHHBIX HHTHOMTOPOM

CKOpOCTh KOPPO3UM HAa aKTUBUPOBAHHBIX KHCJIOTOM MOBEPXHOCTAX CTAIBHBIX TPYOOK BHJIHA YETKO
3 pucyHka. HanMmeHbIas CKOpOCTh KOPpPO3WHM HAOIIOJAeTCS B PacTBOpPE CYIb(AaMHHOBOW KHCIOTHI,
HauOOJIbIIAs - B PACTBOPE COJSTHON KHACIOTHI.

CpaBHuBas 1nokaszaTesnu TaOauIbl 1 ¥ 2, MOXKHO CJeNaTh BBIBOJIbI. [IpakTHUECKHW BCe MPHUMECH B
HAKUITHBIX OTJIOKEHHUAX XOPOIIIO PACTBOPSIFOTCS B PACTBOPE CYJIb(HaMUHOBOH KHCIOTHI IIPU HAUMEHBIIICH
CKOPOCTU KOPPO3HUHU.

Hcxons w3 BBHIMIEU3NTOKEHHOTO, TOCTABJIEHHYIO 33/ladyy IO MOA00pPY XHUMHYECKOTO COCTaBa
MIPOMBIBOYHOI'O PAacTBOpa JUIS YAAJCHHS C BHYTPEHHEH MOBEPXHOCTH TpPYOOIPOBOJIOB B CHCTEMax
TEIUIOCHA0KEHHSI KOPPO3UOHHO-HAKHUITHBIX OTIJIOKEHHH MOXKHO YCHEIIHO PEelINTh, UCIOIB3YS PacTBOP
Cynb(haMUHOBOM KUCIIOTHI.

BoiBoabI

1. MeTogoM SHEProJUCIIEPCHOHHOTO aHajlh3a YCTAHOBIIEH COCTAaB KOPPO3MOHHO-HAKHITHBIX
OTIIOKEHUI HA METAJUIMYECKONW TOBEPXHOCTH TPYOOIIPOBOIOB B CHCTEMAX TETUIOCHA0KESHUS.

2. Iloka3aHa BO3MOXXHOCTb PACTBOPCHHS KOPPO3MOHHO-HAKHUITHBIX OTJIOKEHHH B pacTBOpax
Pa3IMYHBIX KUCJIOT.

3. Paccunrana ckopocTh KOPPO3UH Ha METAJUTUIECKON IIOBEPXHOCTH TPYyOOTIPOBOJIOB.

4. Yxa3zaH cOCTaB KACIOTHI JIs1 UCIIOJIB30BAHMS B IPOMBIBOYHEIX PAaCTBOPAX.
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H.A. Boicoukasi, b.H. Kaéb110exoBa, K.T. Kypoanoekos,
P.b. I:xkakcbuibikoBa, K.b. Aman6aea, I1I.K. Illananos

M.OyesoB artbiHaarsl OKMY, HlsiMkeHT K., Kazakctan

KBITYMEH KAMTY KYHMEJTEPITHIH KYBBIPJIAPBIHIAFBI IOKKEH KAKTAP/IBIH,
KYPAMBI )KOHE OJIAPJIBIH JKYFBIII EPITIHALIEP TAHJIAYJAFBI POJII

AnHotaunus. Toxipubenin Makcatbl - Kaszakctan PecrmyOnukacel IIIBIMKEHT KalachbIHBIH JKBUIYMEH KaMTy
KyHenepinaeri naiaaJaHbUIaTEH KYOBIp JKOJAApBIHAA TY31IETIiH TaT-KaK MIeTriHIUIepiHiH KypaMbIH 3epTTey OO0JIBII
Tabputapl. JKpUTyMeH KaMTy KyHeslepiHiH KyObIpIapbIHAaFbl IOKKEH TaT-KaKTapAblH KypaMbIH 01Ty KMHAKTalFaH
HIeTiHIIep Il KOO YIIIiH JKYFBIII epiTIHAUIepAl AYPHIC TaHIayFa BIKIAJ €Te auajbl.

[IIeIMKEHT KalachlH KBUTYMEH KaMTy XKyHesepiHaeri KyOblp KONJapbIHBIH METayul OeTKeHiHeH ajbIHFaH TaT-
KaK [IeTiHIUIePiHIH KypaMbl aHBIKTAIIBL.

Kak merinainepiniH KypaMblHAa TIOMHUHUH, KalbLUi, MapraHel, TeMip, KPEMHUH, Kalui CUSKTHI DJIEMEHTTEP
6ap.

Tyiiin ce3aep: Kak mWOriHIUIEPiHIH KypaMbl, XKyFBIII epiTiHILIep.
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USING THE NEURAL NETWORK TECHNOLOGY IN SOLVING
THE TASKS OF PERSONAL IDENTIFICATION

Abstract. This article is devoted to the practical application of the apparatus of artificial neural systems for the
development of the computer system of video surveillance and authentication personality. The purpose of the
analysis is to improve the efficiency of the automated recognition of individuals for the identity authentication by
integrating features of the face change parameters over time.

Keywords: biometrics, neural networks, authentication, video surveillance system, a fuzzy knowledge base.

T.C.Kapt6aeB

Kazaxckuii HanmoHanbHbIH MeguuuHckuil yauBepcuteT umenu C.J1.AcdenaunsipoBa, AMaTsl

HCIOJIb30BAHUE HEMPOCETEBBIX TEXHOJIOTUH ITPU
PEHIEHNU 3AJIAY B OBJIACTU AYTEHTUOUKALNHU JINHHOCTH

Annoranusi. CTaThs MMOCBSIIEHA BOMPOCAM aHANN3a MPAKTUYECKOTO NMPHMEHEHHS anmapaTa MCKYCTBEHHBIX
HEHPOHHBIX CHUCTEM JUIA pa3pabOTKM KOMIBIOTEPHOW CHCTEMBI BUACOHAOMIONCHHUS M ayTeHTU(UKAIMH JINYHOCTH.
HCHBIO aHaJIn3a sBJIICTCS ITOBBIIIICHUEC 3(1)(1)6KTI/IBHOCTI/I ABTOMATHU3UPOBAHHOI'O PACIIO3HABAHUA JIMI JIA ayTCHTU-
(UKaLUK JTMYHOCTH ITyTEM y4eTa 0COOSHHOCTEH U3MEHEHNs TapaMeTpOoB JIMIIA C TeYCHUEM BPEMEHHU.

KiawueBble c1oBa: OHOMETPHsI, HCKYCCTBCHHBIC HEMPOHBIC CETH, ayTeHTH(HUKAIUSA, CUCTEMa BUICOHAOITIOIC-
HHUsI, HeueTKas 0a3a 3HaHWM.

CucreMbl aBTOMaTHYECKOTO PACIIO3HOBAHUS 0OBEKTOB PA3IMYHOIO KiIacca Ha MU(GPOBBIX H300paxe-
HUAX aKTyaJbHBI JUIS IIMPOKOTO Kpyra NPaKTUYECKUX PEIICHUH B 00JaCTH TEXHMYECKOTO 3PCHHS,
pOOOTOTEXHUKE, BUICOHAOIIOACHUSI M KOHTPOJIS JIOCTYMA, Pa3IMYHBIX HHTepdeiicax B3aUMOJCHCTBHS
YeIIOBEK-KOMITBIOTEp W T.1. KIIFOUeBBIM NpUMeEpOM, OTPAXKAIOIIUM OCHOBHBIE TPHUHIIUIBI JEHCTBHS
JAHHBIX TEXHOJIOTUH, SBISIETCS CHCTEMa aBTOMATHYECKOTO0 OOHApYKEHUS JIHII JIF0JIeH Ha 3JIEKTPOHHBIX
BuaeonzOpakeHusx. Ona HeoOXoauma jisi OOphOBI ¢ TEPPOPU3MOM H IMPECTYIMHOCTHIO, IS OOIIEro
KOHTpOJIS TEPEeMEIICHUST MUTPAHTOB, NS HICHTH(QHUKAIMHA JTHYHOCTA TP OAHKOBCKHX OIEpPalUsiX B
AJNIEKTPOHHBIX CETSX WM IENOTr0 psga CMEXHBIX 3a]ad, TJe [eHa ONMIMOOYHOW WACHTU(UKAIMU OYEHb
BBICOKA.

[Mpobnema pacrmozHaBaHuUs JHII pACCMATPUBANIACH €Ille HA PAHHUX CTAIUSX KOMITBIOTEPHOTO 3PEHHUSL.
Lenpréi psim HAyYHO — TOPOMBINUICHHBIX KOMIIAHMH Ha TPOTsDKeHUH Oonee 40 JieT aKTUBHO
pa3pabaThiBalOT aBTOMATHYECKHE CHCTEMbl pacliO3HaBaHUs 4YelloBedeckwx JHIl: Smith & Wesson
(cuctema ASID — Automated Suspect Identification System); ImageWare (cucrema FaceID); Imagis, Epic
Solutions, Spillman, Miros (cucrema Trueface); Vissage Technology (cuctema Vissage Gallery);
Visionics (cucrema Facelt ) [1].

Hcronb30BaHUEe HCKYCCTBEHHBIX HEMPOHHBIX CETEH JUIs pelIeHHs 3a1ad  HACHTHU(HUKAIUH
n300paKeHUH HAIIO MIMPOKOE NPUMEHEHHE NMPH PELICHUH Pa3IMyHbIX NMPAKTUYeCKUX 3axad [2,3,4].
Hampumep, ammapar HMCKYyCCTBEHHBIX HEHPOHHBIX CETeH NMPHUMEHSETCS Ul PAclO3HABAaHUS CUTHAJIOB
KapAauorpaMmel [5], moamucu 4enaoBeka [6], MAeHTHU(HKAIMK JIAJOHU IOJb30BaTess cMmapTdona [7].
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[IpuMeHenne MaTeMaTHYECKOTO anmnapaTra HCKYCCTBEHHBIX HEHPOHHBIX CEeTel B CUCTeMaX ayTeHTHU(HKa-
MU JIMYHOCTH TakKXe TIONydWsio Oonbinoe pacrpocTpaHeHue. Tak, B [8] paccmaTrpuBaeTcs 3amada
ayTeHTH(HUKAIIMH ToJb30BaTelNeii cMapTdoHa Ha ocHOBe 14 xecToB. Mojenu moBeIeHus MoJIb30BaTeNeh
KJIacCU(UIMPYIOTCS C TMOMOIIBIO HEMPOHHOW CETH ¢ paAuanbHO-0a3ucHBIMU QyHKUusMH. B padote [9]
TaK)Ke paccMaTpUBaeTCs 3a/1ada ayTeHTH(DUKAIMK MOIb30BaTelNs cMapTdOHa Ha OCHOBE IOBEICHUECKOM
Mozenu. ABTopsl paboTsl [10] mM3y4aroT BOmpOCH ydeTa BO3pacTa dYeloBeKa Ha OCHOBE OICHKH
OTIIeYaTKOB MajibileB. B paborax [11, 12] paccMaTpuBaroTcs 3aaun ayTEHTU(UKAIIMM Ha OCHOBE aHalIn3a
JIUIa YeJloBeKa C HCIOJb30BaHUEM HEHpPOCETEBOrO MOAX0Aa. AHAIU3 T€OMETPHUUECKHUX 4epT JIMLa st
OTIpe/IeTICHHS T10JIa YEeJIOBEKa MPH ITOMOIIM HEWPOHHBIX CeTel C OOpaTHBIM PACIpPOCTpaHEHHEM OIIUOKH
npoBoautcs B [11], aBTopsl [12] npuMEHEHSIOT CBEPTOYHbIE HEHPOHHBIE CETH JJIs pacliO3HABaHUSI JIHII.

3a mocieqHUEe HECKOJNBKO JIeT psAAoM yueHbIX [13-15] ObUIO TpeUIoKeHO MHOXKECTOB METOOB
WIACHTH(DUKAINK JIWI, PEeaUu3yIoIINX pa3IndHble HaydHble mNoaxonsl. Cpeaw TepBBIX pear3alliii
pacrno3HaBaHUs JIHII, C TIOMOIIBI0 METOJIOB Ha OCHOBE O0y4eHwsl, u3BecTHa cucreMa TeyBo Koonena u3
TexHonoruyeckoro yHuBepcuTeTa XenbcHHKH [16]. OH TpOAEMOHCTPHUPOBAN, UYTO PACIIO3HABAHHE
BBIPOBHEHHBIX ¥ HOPMAJIM30BAHHBIX W300paKCHUH MOYKHO BBITIOJIHUTH C TIOMOIIBIO TIPOCTON HEHPOHHOM
cetu. Vcmonmp3oBaHHAs CeTh BBIUUCIIA OINUCAHHWE JIMIA, ANIPOKCUMHPYS COOCTBEHHBIE BEKTOpa
MaTpPHIIbI aBTOKOPPEISIMKM N300pakeHUs. DTH COOCTBEHHBIE BEKTOpa (eigenvector) MoJiyuniu Ha3BaHUE
«cobcTBeHHbIC JMiay (eigenface). OnmHako, cucremMa KooHeHa He Halia MPaKTHYECKOTO MPUMEHCHHS,
MTOCKOJIBKY 0a3upoBaiach HA TOYHOM BRIPABHUBAHHUH U HOPMAaITU3aIHH.

B mocnemyrompe TOABI TMPEANPUHUMAINCH MHOTOYHCICHHBIE TIOMBITKH pealn3allid  CXeM
pacrno3HaBaHus JUIl C UCHOJIb30BAHUEM PA3IUYHBIX METOJIOB HEMPOHHBIX ceTeld. B cBOMX uccinenoBaHusx
Maiikn Kup6u u Jloypernc CupoBud u3 YauBepcututa bpayHna [17] BBenu anredOpandeckyro onepanuto,
KOTOpasi yIpOoCTWIIa MPSIMOE BBIYMCICHHE «COOCTBEHHBIX JHI». Kpome TOro, OHM TMOKa3ajiw, 4TO I
aKKypaTHOTO KOJIMPOBAHUS TIIATEIFHO BBHIPOBHEHHBIX M HOPMAaJIM30BAaHHBIX HM300paKEHHH HYKHO HE
6osee 100 cobcTBenHbIX Jil. Mathio Typk n Anekc Ilentnana u3 MaccauyyceTCcKOro TeXHOJIOTHYSCKOTO
uHCTUTYTa [18] MPOAEMOHCTPHUPOBANIN, YTO OCTATOYHYIO IIOTPENIHOCTh, KOTOpas BO3HWUKAET IMPH
KOJIMPOBAaHUHM C TMOMOIIBI0 COOCTBEHHBIX JIMIl, MOXXHO HCIIONB30BaTh JJisi OOHAPYXKEHUsS JIHIl B
HEYMOPSIOYEHHOM €CTECTBEHHOM H300paKEHHH M OMpPE/CICHUS] TOYHOTO PACIIONOKEHHS W pa3Mepa
nuna. 3aTeM OHM IO0Ka3aid, 4To OOBEAMHEHWE 3TOr0 MeTona OOHApYXeHHS W JIOKAIHM3allH JIHI C
METOJIOM PAacIiO3HaBaHMs COOCTBEHHBIX JIAI[ 0OECIIeYNBAET HAJIE)KHOE PACIO3HABAHHUE JIMI[ B PEaTbHOM
BpPEMEHHU, TIPY 3TOM Ha Cpejly paclio3HaBaHUs HAKIIAIBIBAIOTCS MHHUMAJIbHBIC OTPaHUYCHHS.

[IpennoxeHHbIe TEXHOIOTUN PACIIO3HABAHMS JIUI] MTO3BOJISIOT MPOU3BOINUTh aBTOMATHYECKUN TIOUCK
¥ pacrmo3HaBaHue B Tpadmudeckux (aimax u umeornoToke. OIHAKO HA CETOJHSIIHUN JI€Hh OCTaeTCs
HEpElICHHBIM IIUPOKUI CHEKTp 3ajad B JaHHOW 00JacTH - Kak HAay4YduThb KOMITBIOTEP 3(PQEeKTHBHO
MPOBOJUTE TPOLIEAYPY PACHO3HOBAHHUS MO PAa3HBIM KPHUTEPUSM OIEHKU, KaK JACKOAMPOBATh U XPaHHUTh
nhpoBbIe W300paKEeHUs JTUI] C HANMEHBIIUM 00bEMOM TaMSITH, KaK BHIOMpaTh 3P (EKTUBHBIE KPUTEPUU
OLIEHKHU CXOKECTH JIHII, KaK MPOBOANTH KOMIUIEKCHYIO 00paboTKy n300paxeHit u T. . [19]. OcHOBHBIMU
TpeOOBaHUSAMH, KOTOPBIE MPEIBSBISIIOTCS K alropuTMaM MOJOOHOTO Kiacca, SIBISIOTCS: BBICOKOE
Ka4yecTBO PAacllO3HOBaHMs, paboTa B pexXHMe peabHOr0 BpEMHHU, YCTOMYMBOCTH pabOThI 110 OTHOLLICHHIO K
BHemHUM (aktopam [20].

B mnponecce peanusanuu HaydHOH mIporpamMmMbsl Feret Tpu pasHBIX alropuTMa, ACHCTBYIOIIMX Ha
ocHose HC, npojieMOHCTpHUPOBAII CaMbIil BBICOKH YPOBEHb TOUHOCTH paclio3HaBaHUs I OonbInx 6a3
naaHbIX (1200 genoBek) B HanOoJiee CIOXKHBIX JUIS PACIIO3HABAHUS YCIOBUSAX TECTUPOBAHUS. AJITOPUTM,
paspabortannbiii B YHuBepcutere FOxHoi Kamudopuuu [21]; YHuBepcutera mrata Mapunery [22] u
ITOpHTM, co3aHHbli B Media Laboratory MaccauyceTckoro TeXHOJIOTHUECKOTO HHCTHTYTA.

Jis ppoHTaNBHBIX M300paXEeHUI, TOYHOCTh paclo3HaBaHusl cocTaBisteT 95%. s u3o0pakeHwHid,
C/IEJaHHBIX Pa3HBIMH allapaTaMH U IPU pa3HOM OCBEIICHHH, TOYHOCTh, KaK MpaBuio, magaer a0 80%.
st m300paXkeHui, CACaHHBIX C Pa3HUIIEH B IO/, TOYHOCTh PACIiO3HABAHMSI COCTaBIIsIET MpuMepHO 50%,
YTO, 10 HAIIeMy MEHEHHIO, YKa3blBaeT Ha HEOOXOIMMOCTb MOCTOSHHOTO MOIOJHEHHS 0a3bl JaHHBIX
O0OHOBIJICHHBIMU N300paKEHUSIMH U TTOHCKa OoJiee 3(h(DEeKTHBHBIX aTOPUTMOB.

B mapte 2015-ro roxa, uccienosarenu kommanuu Google ony6nukoBanu HayuHyo padoty [23], B
KOTOpOM paccKa3blBAJIOCh O HOBOW CHCTEME HCKYCCTBEHHOTO WHTEIUIEKTa Toj Ha3BaHueMm FaceNet,
KOTOpasi pacro3HaéT A JoAeH ¢ TOCTaTOYHO BBICOKON TOYHOCTBIO, ITOKA3bIBas PEe3yNbTaT, OIM3KHHA K
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96% na crangapTHoM Habope manHbIX Labeled Faces in the Wild [24], koTopslii BKJIrO4aeT B ce0st Oosee
13 000 nzobpakenuid ML, B3ATHIX U3 HHTepHeTa. Cucrema (Google He TONBKO pacmo3HaéT Juna, HO U
crocobHa mMomo0paTh KOJUIEKIWIO IPYTHUX JIFONIeH, KOTOpbhle OOJNBINE BCErO MOXOXKHW Ha 3aJaHHYIO
¢dororpaduto. Beicokuii pe3ynbraT 00BICHSAETCS, HOBBIM METOJOM TPEHUPOBKH HEHpOCETH: AJISi 3TOTrO
WCTIONB30BAIN TPHUILIETHI (POTOrpaduii, Ha KOTOPBIX OBLIM JIMIA OJHOTO MJIM Pa3HBIX JIOAEH, OJMHAKOBO
BBIDAaBHEHHBIC U CAETaHbl B OJUHAKOBBIX yclIoBHAX. OHAKO, HECMOTpPS Ha TEKyLIHE yCHeXH, Ipobiema
Pacro3HOBaHUS JIMLL C yU4€TOM (pakTopa cTapeHHsI WK BIUSHUSA APYTHX U3MEHEHUH OCTaeTCsl OTKPBITOI.

Hcxons n3 aHanu3a HayYHBIX MyOJUKAMKA MPEACTaBICHHOTO BBIIIE, TPYIa METOI0B, HCTBYOMIAs
Ha OCHOBE 00yUYeHMS WM caMOOOyUeHHMs, SBJISIETCS] IEPCIIEKTUBHBIM Hay4YHBIM HAIPaBICHUEM B 00JacTu
ayTeHTU(HUKALMY JINYHOCTH, B YACTHOCTU PACIIO3HOBAHMS JHL. Tak, U3BECTHO, YTO OOy4YEHHbIC HA MPH-
Mepe HeHPOHHBIE CETH CIIOCOOHBI K TOYHOMY BOCIIPOM3BEJCHUIO BXOJHOTO CHTHAja U €ro amnmpoKcuMa-
ouu. ABTOMaTHyeckas BO3MOKHOCTH HC K HMHTEpHmomsuuu MO3BOJSIET ONPENENUTh NPOIMYIICHHbIE
CHUTHAJIBI, B CHJIy BJIMSTHHUSI BHEIIHHUX (DaKTOPOB, MM KOOPAMHATHI PACTIONOXKEHUS YEPT, a SKCTPATIOISALHS
B CBOIO OYepe/b MOXKET MO3BOJIHUTH CIIPOrHO3UPOBATH 3((EKThl CTAPEHUS WIM U3MEHEHHs BHEIIHOCTH B
cuny psaa npuunH. HC ycrnemHo BOCCTaHABIMBAIOT UCKKEHHYIO HH(POPMALMIO M IIUPOKO HpUMe-
HSIOTCSI B Pa3JIMUHBIX OTPAcisiX HAYKW M TEXHHUKH, B YACTHOCTU POOOTOTEXHMKE M CUCTEMaxX TEXHHYEC-
KOTO0 3peHus. TakuM 00pa3oM, HCHOJIb30BAHUE IPEAIOIaraeMoro HaydqHoOro ammapaTa MOXKET IO3BOJIHUTh
pPEIIUTh OJHOBPEMEHHO DSl CMEXHBIX 3aJad B 00NacTH WACHTH(UKAIMK JMYHOCTH 4YelloBeKa 0e3
WCTIONB30BaHMS JOTOJTHUTEIBHBIX TEXHHYECKHX CPEICTB W TPYAOEMKHX alTOPUTMOB C OOJBLIMM
KOJINYECTBOM 3TAJJIOHOB MO KAKIOMY U3 OOBEKTOB.

Lenpto ananm3a sBIsETCS pa3pabOTKa KOMIBIOTEPHOH CHCTEMBl HICHTU(PHUKAIUN JIMYHOCTH
JeicTBYIIe Ha OCHOBE OOYyYeHHOH HeHpoHHOW ceTH W mpoBepka dddexTuBHOCTH padorel HC mpu
BIMSHUHU PsAa BHEIIHUX (akTopoB. sl TOCTHKEHMS MOCTABJICHHBIX LN HE0OXOAMMO BBIIIOJHHUTH
CIICAYIOIIME 3aJayd: pacCMOTPETh BO3MOXHOCTH HHTENCKTYQJIbHBIH OHMOMETPHUYECKHX CUCTEM
ayTeHTU(UKAIMY YeJIOBEeKa, Ha MIPUMEpPE paclio3HaBaHUs JIMIA, C TOMOIIBI0 MAaTEMaTHYECKOTO ammapara
HUCKYCTBEHHBIX HEWpOHHbIX ceredl. [IpoaHanm3upoBaTh TpagULMOHHBIE TOAXOABl B  00JacTH
pacro3HaBaHusl JIMI U BBIIBUTH MX OCOOEHHOCTH. lIpeanmoxuth CTpyKTypy HEHPOCETEBOW CHCTEMBI
pacro3HaBaHWsl JIUI[ W TIPOBECTH CUMYJSILHUIO IO TMPOBepke 3PPEeKTHBHOCTH paboThl 00yUeHHOMH
HEUPOHHOM CETH.
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TYJTFAHBIH AYTEHTUOUKALOUACHI AACBIHIAT'BI ECEIITEPAI
IEMTYJIETT HEUPOXKEJLIK TEXHOJIOTUAJIAPIBI KOJJIAHY

AnHotanusi. Makana OeliHeOakpuIay KoHE TYJIFa ayTeHTH(UKAIMICH KOMITBIOTEPIIK JXKYHelepiH Kypy YLIiH
JKacaH (bl HEHPOHJIBIK JKEJIIEp annapaThlH MPaKTUKAIBIK KOJJaHyIbIH TajlayblHa OarbITTalFaH. Tannay yakbITThIH
oTyiMeH OeT-oJIleT HapaMeTpIiepiHiH e3repic epeKIIeNiKTepiH ecenKe aly apKbUIbl TYJIFa ayTeHTU(QHUKAIUICHI
MakcaTtbiH/ia OeT OeiHeCiH TaHy THIMIIIITIH apTThIpy YILIIH XKYpri3iiii.

Tyiiin ce3aep: Ouomerpusi, HEHPOHIBIK Keli, ayTeHTU(UKaWs, OciiHeOaKpLIay XKyileci, ailkbIH emMec OLITIM
KOPBL.
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aKaJeMuu HHHOPMATH3ALINH.
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APPARATUS REALIZED RELIABILITY
OF RADIO ELECTRONIC FACILITIES’ PRINT BOARDS

Abstract. This article considers questions about providing reliability and testability of radio electronic facilities
as example a typical element of replacement (TER). The analysis of advantages of PLIS in front of MP with point of
view of potential risks was made. Methods of increasing reliability and methods of condition control of radio
electronic facilities, which realized on PLIS was considered in this article.

Key words: radio electronic facilities, programmable logic integrated scheme (PLIS), typical element of
replacement (TER), reliability, testability.
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AIIITAPATHAA PEAJIM3ALINUA HAAEXKXKHOCTHU
HEYATHBIX IIVIAT PAIMOJJIEKTPOHHBIX CPEIACTB

AHHoOTanusi. B crarbe paccMarpuBaroTCsi BONIPOCH 00ECHEUSHUS! HAJIS)KHOCTH M KOHTPOJICHPUTOJHOCTH pa-
JMO3JIEKTPOHHBIX CPEJICTB Ha IIpUMepe THIOBOro ayemeHTa 3ameHbl (TD3). IlpoBexeH aHamu3 npeuMyInecTBa
IIJINC nepen MII ¢ Touxu 3peHHsI BO3MOXKHBIX PHUCKOB. PaccMOTpeHB! CIOCOOB! OBBIMICHHS HAAEKHOCTH, CIIOCOOBI
KOHTPOJISI COCTOSTHHS PaIH03IEKTPOHHBIX CPEACTB, peann3oBaHHbIX Ha ITJIMC.

KarodeBble cjioBa: pajuOdIEKTPOHHBIE CPEACTBA, INPOrpaMMHUpyeMasi JIOrMueckas HHTErpajbHas CcXeMma
(IUTUC), TunoBoi snemMeHT 3amMeHsl (T23), HafneKHOCTh, KOHTPOJIECTIPUTOJHOCTD.

B pesynbrare BBICOKHMX TEMIIOB Pa3BUTHS HAYKA M TEXHUKH TOSIBIUINCH HOBBIC TEXHOJOTUU -
MUKPOMHHHUATIOPHU3AIIHS 3JIEMEHTHOM 0a3bl panuodiekTpoHHbix cpenacts (POC). [log POC [1] monumaroT
M3JIe]IMe U €ro COCTaBHbIE YacTH, B OCHOBY (DYHKIIMOHMPOBAHHMS KOTOPBIX IOJOXKEHBI MPHHIIUIIBI
PaTUOTEXHUKH M AJIEKTPOHUKH. HeoTheMIIeMON 4acThIO JKH3HEHHOTO ITUKIIA PAAHO3ICKTPOHHEBIX CPEICTB
SIBIIIETCS. HEOOXOJMMOCTh TPOBENICHUS KOHTPOJIS WX TEXHUYECKOro COCTOsHUSA. OIHOBPEMEHHO C
TIPOBEJICHUEM KOHTPOJIS TEXHHYECKOTO COCTOSHUS HEOOXOJMMO YYUTBHIBATh TaKWe BOIPOCH, Kak
COKpallleHHE CPOKOB IPOEKTUPOBAHUS M CHUXKEHHUE 3aTpaT HAa UX MPOU3BOJACTBO, a TAKXKE PEMOHT B
Tporiecce IKCIuTyaTauu. TakuM 00pa3oM, HEMPEephIBHOE BO3pacTaHUE CIIOKHOCTH AJIEKTPOHHBIX CPEACTB
MTOPOK/IAIOT MPOOIIEMY KOHTPOJISI ¥ AUATHOCTUPOBAHUSL.

Pacxoapl Ha KOHTPOJIb TEXHUYECKOTO COCTOSHHUA COCTaBISAOT OT 3% 10 20%, a B OTHENbHBIX
ciy4dasax - 10 70%, ot ctoumocty BbimyckaeMbeix POC. OTta npobiemMa MMeeT TEHACHIINIO K BO3PACTaHUIO
M3-32 YBEIMYCHHS CIOKHOCTH OOBEKTOB KOHTPOisA [3]. DQQeKkTUBHOCTE U  TPYIOEMKOCTH
AIEKTPUIECKOTO KOHTPOJSI M TUATHOCTHUPOBAHUS DJIEKTPOHHBIX CPEJCTB 3aBUCAT HE TOJIBKO OT CTEMECHU
COBEPILECHCTBAa MPUMEHSIEMBIX METOJOB M CPEIICTB KOHTPOJIA M AUATHOCTUPOBAHUS, HO U OT CTEIECHU
MIPUCTIOCOOJICHHOCTH CaMOTO KOHTPOIHPYEMOTO YCTPOUCTBA MJIs1 KOHTPOJIS M THarHOCTHPOBAHUA. OTY [2]
CTETIeHb MPHUCIOCOOIEHHOCTH 3JIEKTPOHHOTO CpEACTBA K KOHTPOJIO M HA3bIBAIOT KOHTPOJIETIPUTOA-
57
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HOCTBI0. Eciin KOHTPOJIB HOJIKEH OCYLIECTBISITHCSA TECTOBBIMU METOAAMH, TO TOBOPSIT O «TECTONPUIO[-
HOCTH» KOHTPOJIMPYEMOTO ycTpoiicTBa. KOHTposienpuroqHocTh U TECTONPUTOAHOCTD JTOJIKHBI 3aKJIa/Ibl-
BaThCsI yKe IpH pa3paboTKe 3JEKTPOHHOTO cpeAcTBa. IMEHHO TIOATOMY yiKe MpH pa3padOTKe AIIEKTPOH-
HOTO CpEeJICTBa HEOOXOAMMO pemIaTh, KaKuM 00pa3oM OyaeT KOHTPOJIHPOBATHCS ero paboTocrnocoOHOCTD
U TPOBOJUTHCS JUArHOCTMKA HEHMCIIPaBHOCTEH, KaK MpHU €ro MpOM3BOJCTBE, TaK IPHU 3KCILTyaTalUH.
ObecnieueHne KOHTPOJICHPUTIOAHOCTH 3JIEKTPOHHOIO CPEACTBA HA 3Tale MPOEKTUPOBAHMSA IO3BOJISIET
PE3KO CHHU3UTH 3aTpaTbl BPEMEHHM W Tpy/Aa Ha €ro KOHTPOJIb M JHAarHOCTHKY HEUCHPAaBHOCTEH NpHU
MIPOU3BOJCTBE U AATbHEUINEH dKCIITyaTal|Hy.

B xomme 70-x romoB mpomnuioro Beka ObutH pazpabotansl cepunm ['OCToB. Dtm cTaHgapThl
peraaMeHTHPOBAIH MPOLECChl KAYECTBEHHONW M KOJIMUYECTBEHHOMN OLIEHKH YPOBHS KOHTPOJIEIIPUTOJHOCTH,
HCIIONBb30BAaHUEM pa3luuHbBIX HaOopoB mnokaszateneidd POC. B pamkax «rocTHpOBaHHBIX» METOIOB U
CYIIECTBYIOUIMX TOKa3zaTeleil MPUMEHSUICS MPOTpaMMHBIA KOMIUIEKC OOecredeHrs: KOHTPOJICHPUTOA-
Hoct POC, TO3BOJISIOMMKA TOCPEICTBOM KAadeCTBEHHBIX XapaKTEPUCTHK OOBEKTa WCCIEIOBAHUS
¢dopmupoBaTh HaOOpPBHI HEOOXOMUMBIX JUI pacuera Mokazarejeldl KOHTPOJCIPHUIOJHOCTH U MPOBOJUTH
pacder 3TuX nokasaTeneil. PacueTHble moka3areiay CpaBHUBAINCH C UMEIOIIUMUCS MOKa3aTeNsIMU aHajo-
TUYHBIX M3Aenui [4]. OTH MeTonpl 00ecneunBaii KOMIUICKCHYIO OLIEHKY YPOBHSI KOHTPOJICTIPUTOJHOCTH
POC. B nekotopsix otpacnsax nanuele POC Bce eme npumensiorcs. Ho 3aBoapl Mo MX MPOU3BOJCTBY
ocranuchk mocne pacraga CCCP B apyrux OBIBIIMX COIO3HBIX PECIyONMKaX, CBA3HM MO JIMHHUH IIPO-
MBILIJIEHHOTO KOMIUIEKCA C KOTOPBIMU OBLTH pa3opBaHbl. B mocieayromeM HEKOTOpble M3 HUX BOOOIIE
ObUIM CHATBHI C MPOU3BOACTBA. B pe3ynbraTe IIMTENBHBIX SKCIUTyaTallMyd JAaHHBIE PAagHO3JICKTPOHHBIC
KOMIIJICKCHl U CHCTEMBI IMOCTEIIEHHO HCYEPNANIM 3aracHble MHCTPYMEHTHl M npuHamiexHoctu (3UIL),
[I03TOMY OCTPO CTOUT BOIIPOC IO IPOU3BOICTBY 3JIEMEHTOB 3aMEHBI WM UX 3aKyIKH.

W3BecTHO peleHre JaHHOW MpoOJeMbl IMyTeM CO3JaHMA IEYaTHHIX IUIaT Ha OCHOBE MPOrpaMMH-
pyembix UMC 060b110# 1 cBEpX0O0JIbIION CTEICHEH WHTErpalluy, BMECTO MEUYATHBIX IUIAT, U3TOTOBJICH-
HBIX Ha OCHOBE HHTETPaJbHBIX MHUKPOCXEM MAJIOT0 W CpenHero ypoBHA uHTerpauuu. Co3naHHBIE
MeYaTHBIE TUIATHl pPeajn30BaHbl B (DYHKIHOHAIBHO 3aKOHYEHHBIX MHKPOIPOIECCOPHBIX KOMIUIEKTaX
(MIIK) ¢ ucnosnbp3oBaHreM IU(PPOBBIX METOJ0B 00pabOTKH CUTHAIOB, HA TIPUMEPE THUIIOBOTO dJIEMEHTa
3ameHbl (nanee TO3) (aBTopel mateHTa babkwa A.U., Bopornor B.II., Kpacnos B.W. Poccus). TO3 -
Mopynb, KOTOPBI MOXeET OBITh 3aMEHEH OOCIY)KHUBAIOIIUM TIEPCOHAIOM B TIOJIEBBIX YCIOBHUSIX
9KCIUTyaTallud, T.e. 0€3 HCIOJIb30BaHMS KAaKMX-THOO CIEHUaJbHBIX W KOHTPOJIBbHO-U3MEPUTENBHBIX
cpencts. Jauueiii TO3 0T npeaplIynMX 00pas3ioB OTIMYACTCA TeM, YTO 00e MUKpOOBM BhHINOIHEHBI HA
0aze mukpokoHTpoiiepa ATMega 128, a mwHTepdeiicHbI MOPT MPOrpaMMHUPOBaHHS CHAOXEH MOCie-
nosatensHbIM USB-2.0 u/unu napamnensusiM RS-232 untepdeiicom.

Wzygas pesynprarel ucciaenoBanuii [S5] mo ananusy npumenenus [IJIMC u MukpompoiieccopoB B
pa3pabotke uHpopMaunoHHO-ynpasisomux cucreM (UYC), npunuiu K BBIBOAY, YTO JUISL yIyUIIEHHS
HA/IGKHOCTU U KoHTposenpurognoctu TO3 neodxonumo npumennts [TJIMC. Hike npuBeaeHa Tadnumna,
C pe3yJbTaTaMM CPaBHEHHUS PUCKOB, CBsI3aHHbIX ¢ mpumenenueM [1JIMC u Mukponpoueccopos.

IIpennaraemass medaTHas IUIaTa COJAEPKUT MHOTOKOHTAKTHBIN JIIEKTPHUECKHN pa3beM, Oydep u
(YHKIIMOHANBHYI0O MUKPOCXEMY, YCTAaHOBJICHHYIO Ha TIEYaTHOHM IUIaTe W COelMHEHHYI0 depe3 Oydep c
KOHTAaKTaMH JJIEKTPUYECKOTO pa3beMa, COrJacHO HW300pEeTEeHHI0, OH JOTOJHUTEIBHO COIEPKHUT
uHTepdeiicHpli  mopT mnporpamMupoBanus JTAG, a QyHKIMOHAaNbHAS MHKPOCXEMa COJEPIKHUT
MIPOrpaMMHUPYEMYIO JIOTHYeCKyI0 HHTerpaibHyto cxemy ([TJIMC) Altera MAX 1.

TexHMUECKUM Pe3yJIbTaToM, 00eCTIeYMBAIONINM PELICHUE 3TOW 3aja4M, SBJISITCS MevaTHasl IJiara C
MPOrpaMMHO TIepecTpanBaeMoll (DYHKIHMOHAJIBHOM apXUTEKTypOoll Ha THIIOBOM 3JIEMEHTE 3aMCEHBI.
Uzo0pereHre OTHOCHTCS K YCTpocTBaM OOPaOOTKM CHUTHAJIOB, KOHKPETHO K THIIOBBIM 3JEMEHTaM
3amensl (TD3) pammosnektponnbix cucreM (POC). TexHuueckodt wumeel H300peTEHUS SBISETCS
YMEHBIIEHHE TPYJOEMKOCTH CMEHbl (YHKIMOHAJIBHOTO HaszHaueHus 123 myTeM MNporpaMMHON
MEePEeCTPOrKA (QYHKIMOHAILHONH apXUTeKTyphl yHUBepcanbHoro TJI3. Tlpu mpoektupoBanuu TO3 ¢
YUETOM BIMSHHE 3JEMEHTOB CXEMBbl Ha HAJEKHOCTh PAa0OTHl M TMOBBIEHHS OTKAa30yCTOWYMBOCTU
HEOOX0NMO TIPEIYCMOTPETh CUCTEMHBIE MOAYIH KOHTPOJS COCTOSHHSA KOH(UTYPAIIIOHHON MaMSTH BO
BpeMs pabOTHI.
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Tabmuma 1

Buj pucka

PesyanaTu CPABHUTEJIBHOI'0O aHAIM3a

1. Pucku, cBI3aHHbBIE CO CBOMCTBAMH
00bexToB (IIVIMC 1 MuKpONpoLeccopoB)

J1sa nannoii rpynnsl puckos npumenenue IIVIMC nosBoJisieT NOHU3UTH
3HAYCHHUS IJIsl YeThbIpeX BU/I0OB PUCKOB U3 IeBATH. /L1 ocTaabHBIX Tpex
BHJ0B 3HaueHus1 puckoB uaeHtuunsl jis [JIMC u MII.

PUCKH HapyIIEeHHs TpeOOBaHUI K
BO3HMKHOBEHHUIO OTKA30B 10 00LIel IPUYUHE

[Mpumenenne I1JIMC no3BossieT CHU3UTH PUCKU TAHHOTO BUJIA 110
cpaBHeHu1o ¢ puckamu 1 MY C na 6aze MII

PHCKH HapyIIeHUs TpeOOBaHUH K
BPEMEHHBIM XapaKTepUCTHKAM

[Mpumenenne IJIMC no3BossieT CHU3UTH PUCKU TAaHHOTO BUJIA T10
cpaBHeHuIo ¢ puckamu urst MY C Ha 6aze MIT

PUICKH HapyIICHHs TPEOOBaHUIT K
HaJIeKHOCTH

IIpumenenue ITJIMC no3BossieT CHU3UTH PUCKH JAHHOT'O BUJA IO
cpaBHeHnIo ¢ puckamu Jurst MY C na 6aze MIT

PHCKH HapyIeHus TpeOOBaHMIl K 3aIl(UTe OT
MCKa)KEHMsI BXOTHON MH(pOpMAIIIH

3HavyeHus JaHHBIX pUCKOB uaeHTHYHbI 11 [IJINC u MIT

PHCKH HapyIIeHus TpeOoBaHMIl K 3aIllUTe OT
HECaHKIMOHUPOBAHHOI'O JOCTYIa

3HavyeHust JaHHBIX pUCKOB uaeHTH4HbI 1 [IJINC u MIT

PHCKH HapyleHus TpeOoBaHMil 1o
CTOMKOCTH K BHELTHUM BO3JCHCTBUAM

3HaueHus JaHHBIX pruckoB uaeHTn4Hb! Uit [TJIMC u MIT

PHCKH HapyILIEeHHs TpeOOBaHMIA MO0 CTOMKOCTH
K M3MEHEHHIO NTapaMeTPOB IEKTPOMHUTaHUS

3HavyeHus JaHHBIX pUcKoB uaeHTH4HbI 1t [IJINC u MIT

PHCKH HapyIIeHUs TpeOOBaHUH K
2JIEKTPOMArHUTHBIM BO3ACHCTBUAM

3HavyeHus JaHHBIX pUCKOB uaeHTHYHbI 1 [IJINC u MIT

PHCKH HapylIeHus TpeOoBaHuit 1o
TEXHUYECKOMY AUAarHOCTHPOBAHHIO

[Ipumenenue [TJIMC no3Bossier CHU3UTh PUCKU IaHHOTO BUJA 110
cpaBHeHuIo ¢ puckamu 11 MY C na 6aze MIIT

2. Puckmu, cBsi3aHHBIE ¢ peajin3anueii
npoueccos ;ku3HeHHoro uukJia (IJIMC u
MHUKPONPOLECCOPOB)

s nannoii rpynnsl puckos npumenenne IIJIMC no3BoJisieT HOHU3HTH
3HAYeHHUs A1 HIecTH BHIOB PUCKOB M3 ceMHu. JL1s1 ceabMOro Buja
3HayeHusi puckoB waeHTu4Hbl 1is IIJIMC u MII

PHCKH HapylIeHus TpeOoBaHMil K Iporeccy
pa3paboTKu

[Ipumenenue [TJIMC no3Bossier CHU3UTh PUCKU IaHHOTO BUJA 110
cpaBHeHu1o ¢ puckamu 1 MY C na 6aze MIIT

PHCKH HapylIeHus TpeOoBaHMil K poleccy
BepUpUKannH

[Ipumenenue [TJIMC no3Bossier CHU3UTh PUCKU JAHHOTO BUJIA 110
cpaBHeHu1o ¢ puckamu 11 MY C na 6aze MIIT

PHCKH HapyleHus TpeboBaHMil K poreccy
SKCIUTyaTaIH

3HavyeHus JaHHBIX pUCKOB uaeHTHYHbI s [1JINC u MIT

PHCKH, CBSI3aHHBIE C IPUMEHEHHEM paHee
pa3paboTaHHBIX POEKTOB

[pumenenne [TJIMC mo3BossieT CHU3UTH PUCKU TAaHHOTO BUA TI0
cpaBHeHu1o ¢ puckamu 11 MY C na 6aze MIIT

PHCKH, CBSI3aHHBIE C IPUMEHEHUEM
CHCTEMHOTO MPOrPAMMHOT0 00eCIeyeHH s

[Ipumenenue [TJIMC no3Bossier CHU3UTh PUCKU IaHHOTO BUJA 110
cpaBHeHu1o ¢ puckamu 11 MY C na 6aze MIIT

PHCKH, CBSI3aHHBIE C IPUMEHEHUEM
IpepbIBaHUM

[Mpumenenne [TJIMC mo3BoIsIeT CHU3UTH PUCKU TAHHOTO BUJIA TI0
cpaBHeHu1o ¢ puckamu 1t MY C na 6aze MIIT

PMCKH, CBA3aHHBIE C TPUMCHEHUEM
MHCTPYMEHTAJIBHBIX CPEACTB Pa3paboTKu U
BepHUpHKannH

[Mpumenenne [1JIMC mo3BosieT CHU3UTH PUCKU TAHHOTO BUJIA TI0
cpaBHeHuto ¢ puckamu 11 MY C na 6aze MIIT

3. Cnenuduyeckne pucKku, CBsi3aHHbIE €
peanmn3anueii cXeMOTEXHHYECKHX
peweHuii Ha 6a3e IIJIMC

OtcyTeTBYIOT cnienugryecKre PUCKH, CBSI3AHHbIE ¢ IPUMEHEHUEM
IUVIUC, xoTopbie He MOTYT OBITH CHHKEHBI 10 MPHEMJIEMOr0 YPOBHS C
HCIO0Ib30BaHHEM CTAHAAPTHBIX WJIH CHeNHATBHBIX pPelleHHi

B manno#t TO3 MOXHO BHEINPUTH JBa PEKMMa KOHTPOJS: PEXHUM TEPHOAMYECKON Mepe3anucu

KOH(HUTYpalMOHHON aMATH (scrubbing) u pesxum BepuduKanuu cogepxumoro namartu [6]. Heodxoanmo
TaKXkKe MPeIyCMOTPETh MPOrPAaMMHYIO peanu3aimio pekuma epudukamun npu 3arpyske [IJIUC, npu
KOTOPO#H MPOMCXOAMT IMOJICYET KOHTPOIBHOW CYMMBI Ui KOH(QUTYpAIIMOHHOW TaMsTH. [Ipu BhIxoje B
pabouuii pexkuM KOHTPOJIbHAS CyMMa COXPaHSETCsl KaK 3TajlOH B PETUCTPE MOBBIMICHHON Hal&KHOCTH,
KOTOpas 3allMIIAETCs C MOMOILBI0 TPOMHOTO MOAYJIBHOTO pesepBupoBaHus. B pabouem pexxume [TJIMC
MUKITMYECKH CYMTHIBAET KOH(MOUTYPAIIMOHHYIO TIAMSTh, BBIYHUCIISIET KOHTPOJIbHYIO CyMMY M CPDaBHUBAET €¢
c oOpasuom. IIpu HepaBeHCTBE JTAJIOHHBIX CYMM WJIM HM3MEHEHHHM COCTOSHMS PETUCTpa PEXHMa
aKTHUBH3HpYeTcs curHayn ommOku. KoHdurypaunonHas mamsiTe OOHOBISET HNpOrpaMMy B MaMsATH 1O
YCHENHOTo 3aBepiieHus mporecca. llepuomnyeckas mepe3anich W NPOBEpKa MaMATH HPOXOAST B
pabouem pexxume. [loaromMy HeoOXoaMMO, 4YTOOBI Mporpamma, OOHOBJsIeMasi TOBEpX JICHCTBYIOIIEH,
MOJTHOCTBIO COBIIAJIajia C MepBOHAYANILHOM B cilyyae HeoOparumbix Hapymenui B IIJIMC. Bo3moxHOCTD
KOHTPOJHMPOBaTh ycToiumBoe HauanbHoe coctosHue [IJIMC mpu BbIxome B paboumMii pexuM TarkKe
MOBBIIIAECT HAIEKHOCTh YCTPOMCTBA.
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Pucynok 1 - YHUBEpCaNbHBINA THIIOBOI SJIEMEHT 3aMEHBI CO CTPYKTYPOH 3JIEMEHTOB (COCTaB):
- eYaTHas I1aTa, - TMHEHHBIH HCTOYHUK CTAOMIN3HPOBAHHOTO HANPSKEHHUS,
- MHOTOKOHTAKTHBIH 3JIEKTPHUECKUH pazbeMm,
- (hyHKIIMOHAIBHBIN 0a30BBIH MAaTPUYHBIH KPUCTAILI,
- KOHBEPTOP JIOTHYECKHX YPOBHEHA,
- JIOTIOJTHUTEIBHBIA HHTep(EHCHBII HOPT MPOrpaMMHUPOBAHUSL.

AHanm3 TEXHWYECKHX XapaKTepHCTUK H TmapameTrpoB T1D3 mokaszan, 9ro OH 00JamaeT psamaoM
TIOJIO’KUTENIbHBIX IPEUMYIIECTB:

1. Jlns obecnieuenus koHTpojenpurogHocTd. [TJIMC cocToAT U3 HECKOJIBKHUX SHEPro3aBUCHMBIX
6ankoB (HabopoB) Makpostaeek. Mcxons u3z atoro, Ha camoii [IJIMC BO3MOXKHO OCYIIIECTBUTH PEATU3AIINI0
ANTOPUTMOB CaMOKOHTPOIIS, TIOAOOHOTO CaMOKOHTpomto anmapatypsl @K cranmum [9], T.e. reHepaTop
BO3/IEMCTBUSI K KOTOPBIM, COOTBETCTBEHHO OMPEAEIAET OTKINKH.

2. Tlpu nepeBoje 1UGpPOBOro aBTOMAaTa, COOPAHHOTO Ha JAMCKPETHBIX KOMIIOHEHTaxX 0a30BOM
nudpoBoil JIOTUKM Ha Apyrod ypoenb (Ha kpuctamie I[IJIMC) ocraercs OoblIOe KOJIWYECTBO
He3aJIeiICTBOBAHHBIX MaKpoA4YeeK. DTO MO3BOJIAET CO37aTh BO3MOKHOCTh IMIOCTPOSHUS 2-X U 3-X KpaTHOE
pesepBupoBanne QyHKIHoHana T3 1 TeM caMbiM 00ecTieYnBaeTCs HaJIS)KHOCTh 3JIEMEHTA.

3. JlnaraoctupoBaHre MOXHO nocTpouts Ha ocHOoBe mratHoro CAIIP IIVIMC uepes mopt JTAG [9]
(T.e. cpabarpiBanue QynknuoHana apxutekrypel IIJIMC c¢ ero VERILOG omnucanumem wnnm emy
TOI00HBIMH).

Pa3paOotanHble yHHBEpCaIbHbIE SYEHKN O3BOJIAT 3HAUYUTEIBHO O0JETYUTh SKCIUTyaTali0 TEXHUKHY,
a TaKKe 3aMEHBbl HEHCIIPABHBIX SYEEK M MEPerporpaMMHUpPOBAHUE, a TAKKE MPOLIUTH 3apaHee TOTOBYIO
nporpammy Ha [IJIMC. Kpome 3TOro MoOXHO 0O0ECHEYUTH CO3JaHHE IIOJIHOTO (PYHKIIMOHAJIBLHOIO
KOMILIeKTa rpynmnoBoro 3ulla, BEIOJIHEHHOTO HA 3JIEMEHTHOM 0a3e HOBOTO MokoseHus. TO3 MoxeT ObITh
MPAaKTUYECKN YCTAHOBJIEH BMECTO JIFOOOr0 3JeMEeHTa BTOPUYHON M TPETUYHOW 00pabOTKH MH(POPMALUH,
peaNM30BaHHOTO Ha MHMKpPOCXeMaxX Majlod M CpelHed CTENeHM MHTErpaliy, MPU MOJTHOM COOTBETCTBUHU
ANIEKTPUIECKUX MTApaMeTpoB 0€3 U3MEHEHUS] KOHCTPYKIIUH U 3JICKTPOMOHTAXKA M3/ICITHSI.

OcBauBanue [8] CAIIP Quartus II cnemumanucram He cocTaBUT Tpyaa. llepenporpammupoBanue
YHUBEPCAIbHBIX A4YEEK, BBIIBICHHE HEUCIIPABHOCTEN U UX 3aMEHA 3aliMET CUNTAHHBIE MUHYTHI.

Ha ocHoBe BhImIeNpUBEACHHOTO aHAIK3a ¥ MCCIEIOBAaHUM MOKHO CHENaTh BBIBOJ, YTO OJHUM
u3 3QQPEeKTUBHBIX NyTed oOecrneyeHuss HAJEKHOCTH U KOHTPOJENPUTOJHOCTH CUCTEM SBISETCS,
ncnosubizoBanue [IJIMC-texnonoruid. I'maBHbIM oTinnuntensHbIM cBoicTBOM [IJIMC sBaseTcs BO3-
MOXHOCTh MX HACTPOWKHM Ha BBINTOJIHEHUE 3allaHHbIX (YHKIUN caMuUM ToJyib3oBatesneM. st TOro
4TOOBI H3MEHHUTH ANTOPUTM PabOTHl YCTPOUCTBA, JOCTATOYHO nepenporpammupoBats [IJIUC, npu-
yeM OonpmuHcTBO [IJIMC nomyckaloT mporpaMMHpOBaHHE YK€ IMOCJIE€ YCTAaHOBKHM Ha IUIaTy.
Bricokasi THOKOCTH AaHHOM TEXHOJOTHHM MO3BOJISIIOT AOCTHIaTh MAaKCHUMaJbHO HEOO0XOIMMOHN
3JIEMEHTAPHOCTH JEHCTBHI, YTO JaeT BO3MOXXHOCTHh NMPOEKTHUPOBINHKY 3(P(PEKTUBHO MPOBOJUTH
CTPYKTYPUPOBAHHE M PACIPEAENSATh PECYPChl BBIUMCIUTENBbHOrO mpoiecca [7]. OCHOBHBIM J1OKa-
3aTenbcTBOM 3(dextuBHocTH npumeHeHus [IJIMC-texHonoruii mpu mOCTPOEHUH OTKA30yCTOM-
YUBBIX CUCTEM SBIISIIOTCS MPUMEPHI UX YCIEIIHON 3KCILIyaTallUM B Pa3jIM4HBIX 00JacTsIX HayKd U
TEXHHUKHU.
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PAJUDJIEKTPOHABIK K¥PBIJIFBIJIAPABIH BACIIA IIVIATAJIAPBIHBIH CEHIMAILJIITTH
AIIMMAPATTBIK TYPJE ) KY3EI'E ACBIPY

AHHoTanusi. Makanaia aybICTBIPBUIMAJIBI THUITIK 3JEMEHT HETIi3iHAe pPaJudIIeKTPOH/BIK KYPbUIFbIIAPIbIH
CEHIMILTIriH KaMTaMachl3 €Ty Maceneiepi KapacTeIpeuiabl. [IporpaMmanaHasIpbuUIaTEIH MHTETPAIIBIK, JTOTHKAIIBIK
cynbana KyppUrFaH Oacma IuraTanapAslH MHKPOIIPOIlecCOpiapAaH apTHIKIIBUIBIKTaphl 3eprrenexai. IIporpamma-
JIAHJBIPBUIATHIH MHTETPAIBIK JIOTHKAJIBIK Cy10a/ia XKMHAIFAH PaJUaICKTPOHABIK KYPBUIFBUIAP/BIH CEHIMIUIIIH
apTTHIPY dJicTepi KapacThIPbULIBL.

Tyiiin ce3mep: panuaIeKTPOHIBIK KYPBUIFbUIAp, MPOrpaMMalIaHAbIPbUIATEIH HHTETPAIABIK JIOTHKAIBIK CcyJioa,
ayBICTBIPBUIMAJIBI THIITIK 3JICMEHT, CEHIMILTIK, OaKplIayFa )KapaMIbUIbIK.
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MATHEMATICAL MODELLING OF THE SCALE-UP PHENOMENON
IN PURIFICATION OF WET TYRE TOWERS

Abstract. The aim of this work is to develop a model approach to the description of scale-up effect in the large
scale packing towers of wet-type, applying to the co-current and counter current regimes. The basic idea is to
average the dependences of the specific volumetric mass transfer coefficient for some typical cross sections of the
apparatus. The whole height of the tower should be divided into several consecutive cells which vary in different
mass-transfer coefficients averaged over the cross section of the columns. Determination of the height characteristics
of each cell is carried out on the basis of solving the hydrodynamic model, and the volumetric mass transfer
coefficient corresponding to the average one in each cell is produced by the experimental data obtained from small
laboratory installation.

Keywords: biogas, gas mixture, separation, purification column, chemisorption cleaning, mass transfer, scale
effect, concentration.
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MATEMATHYECKOE MOAEJIMPOBAHUE MACILUTABHOI'O
IPDPEKTA B OYUCTHBIX KOJIOHHAX MOKPOI'O THUITA

Annotanus. Llenbro paboThl sBiIsieTCsl pa3paboTka MOAEIHHOTO MO/XO0A K OMHCAaHUI0 MaciiTabHoro s¢dexra
B KOJIOHHBIX alllapaTax MOKPOTO THIA /IS CIyYaeB peKMMa MPOTHUBOTOKA W HpsiMOTOKa. OCHOBHAs upaest pabOTHI
3aKJII0YaeTCsl B yCPEIHEHUH 3aBHCUMOCTH OOBEMHOI0 KO3 HIMEeHTa MacCOOOMEHa 110 HEKOTOPBIM XapaKTEPHBIM
MoTiepeyHbIM cedeHHUsM anmapara. [Ipu 3ToM BbicoTa ammapaTta pa30MBaeTcs Ha HECKOJBKO MOCIEI0BATENILHBIX
SAYEEK, OTIMYAIOIINXCSA PA3INYHBIMA YCPETHEHHBIMH IO CEYEHUIO KOJIOHHBI K03 unmenramu maccoobmena. Onpe-
JIEJICHUE XapaKTepHOM BBICOTHI KaXKJ0il TakoW sUEWKHU OIpeeNsieTcs Ha OCHOBaHWHU pEIeHUs 3a/ay THIpOoJIMHA-
MHUUYECKOTO MOJICIIMPOBAHHSI, & 3HAUYSHNE COOTBETCTBYIOILETO YCPEIHEHHOTO B KaXKI0H siueiike 00beMHOro Koddhdu-
LHEeHTa MacCoOOMeHa MPOM3BOAMTCS 1O IKCIIEPUMEHTAIbHBIM IaHHBIM, MOJYYEHHBIM Ha MalloradapuTHbBIX Jabopa-
TOPHBIX YCTaHOBKaX.

KaioueBble ciioBa: Onoras, ra3oBasi CMech, CElapamysi, OYNCTHAsI KOJIOHHA, XEMOCOPOIIMOHHAs OYHMCTKA, Mac-
cooOMeH, MacTaOHbIN 3()(EKT, KOHIEHTPALHS.

1. Beenenue

OuuncTHBIE KOJOHHBI MOKPOTO THIIA, pEaM3YIOLINe WHKEHEpHOe o(opMIIeHHE MpoLeccoB abcopO-
UM XEeMOCOpOLUH, MOMYUYHIIM IIUPOKOE paclpocTpaHeHre B mpoMbinuieHHOCTH [1, 2]. Haxomst onm
TaK)ke MPUMEHEHNE U B TEXHOJIOTHUECKHX CXeMax pa3JieieHns Ororasa Ha KOMIIOHEHTHI [3].

Ceifuac U3BECTHO HECKOJIBKO CIIOCOO0B pa3zeiieHus Onoraza Ha KOMITOHEHTBI:
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* ancopOLMOHHBIA C€HOCO0, OCHOBAaHHBI Ha CEJIEKTUBHOW afcOpOLMU YITIEKHUCIOrO0 Tasza IpH
MPOITyCKaHWK Omorasza gepes ciioi ajgcopbeHTa. DTOT MeTox TpeOyeT IMpeaBapUTEIBHOTO CXKATUSI CMECH
no masneHus 2—5 Mlla [3];

* 00BbEeMHOE pAacTBOPEHHE YIJIEKUCIOTO Tra3a B KHUIKAX XUMHUYECKHX cpeaax. Ilpm sTom
MpexycMaTpuBaeTcs Mporyckanne 6uorasa moa gasieHuemM o 2Mlla gepes xunkyto cpeny [2, 3];

* crmocob6 MeMOpaHHBIX TEXHOIIOTHUH, OCHOBAaHHBIA Ha pasnuunu Kod(pdumrentoB auddy3nn ra3zos
4yepe3 HEKOTOpble MOJMMEpHBIE MaTepuanbl. B 3ToM crmocoOe paszeneHHe OCYyIIECTBISIETCS IyTeM
MpoAaBIMBaHUs OHOras3a, HaXOMAALIETOCsS MPH BBICOKOM [aBJICHHH, 4Yepe3 MeMOpaHy, 00IaJarolryio
M30MpaTeTHLHON MPOHUITAEMOCTRIO [3].

[Iponecc B3anmopeiicTBUs a3 B KOJOHHBIX anmaparax oGopMIIsieTCs B BUAE IBYX OCHOBHBIX CXEM:
B pEKXHUME TPOTUBOTOKAa M pexxkume mnpsmoroka [4]. Ecnm peur wuager o6 oumcTke Owmorasza B
XEMOCOPOIIMOHHBIX KOJIOHHAX, TO, KaK MPaBUIIO, UCIIOJIb3yeMbIE B HACTOsIIEE BpeMs OMOra3oBble CMECH,
MoJBepracMele OYUCTKE, copepkaT He MeHee 70% wmerana [3]. IlosTomy mpouecc ocyliecTBiseTcs B
PEXKUME NPOTHUBOTOKA, T.K. OCHOBHBIM KOMIIOHCHTOM 61/10ra3a ABJIACTCA MCTaH, IIJIOTHOCTH KOTOPOIO
coctapsier mopsiaka 0.68 kr/m’.

B 1o ke Bpems, mpu OONBIIOW HAYATEHOW KOHIICHTPAIIMKM TAaKMX KOMIIOHGHTOB, KaK JIHOKCH
yIIepoAa, CepoOBOJIOPOJ U TPU HAJIHYMM JAPYTHX THKEIBIX a30B IUIOTHOCTh T'a30BOM CMECH MOXKET
MPEBLICUTH IJIOTHOCTHL BO3JyXa IIPU HOPMAJIbHBIX YCIOBHAX. Takas HpO6HCMa MOXKET CTaTh aKTyaHBHOﬁ,
KOTJIa HY)KHO OyleT W3BJeKaTh MeTaH W3 Oojee OCIHBIX MO COCTaBy Ta3oBbIX cMmecedd. Torma B psze
CJIy4aeB IeNeco00pa3Ho HCIONIb30BaHUE PEKIMA MPSIMOTOKA.

Kpome Toro, ucrnosip3oBaHHe XeMOCOPOIMOHHOH OYHMCTKM B KOJOHHBIX ammaparax B CXeMax
cemapanuu Ouoraza MOXET TMO3BOJHUTh JOOWUThCA Oolice BBICOKOH CENEKTUBHOCTH Ha CTaJuu
MEMOpaHHOTO pa3eeHus [3] 1 MOTydnTh, TIOMIMO OMOTa3a, HEKOTOPbIE TOJIEe3HbIE TTOOOYHBIE TPOIAYKTHI,
HalpUMeEpP, aMMUAYHYIO BOLY U APYIUE.

B 10 ke Bpemsi, Mpu MPOEKTHPOBAHUU CXEM Cenapaiiu 0Morasa BO3HUKAeT mpodiieMa MaciTabHOro
nepexoa Mpy MPOSKTUPOBAHUN OYHUCTHOTO ammapara. X0Ts 3Ta mpodyieMa B IIEJIOM XOPOIIo U3BecTHA [5],
OZIHAKO B Cllyyac HaJW4YWs HECKOJNBKMX CTaJHMil CENmapalMoOHHOTO IMpolecca B amnmaparax pa3indHOro
THTa, OHa TpuoOperaeT ocoboe 3HaueHWe. Kak yxe OBUIO BBIIIE OTMEYEHO, TaKas MHOTOCTaJWHHAS
00paboTka OHOrasa MOXET CTaTh AKTyalbHOW MPH DIyOOKOW OYHCTKE, YTO SIBISCTCS BKHOW 3amadeit
TaKXe C TOYKH 3PCHUST OXPAHbI OKPYKAIOIIEH CpeIbl.

B mHacrosiiedl craThbe pacCMOTPEH MOZCIBHBIA IMOIXOJ K OMHMCaHWI0 MaciiTabHoro 3ddekra B
KOJIOHHBIX armaparax MOKPOTo THIIA JUIsl CIyYaeB PeKUMa IPOTHBOTOKA M MPSIMOTOKA.

2. MaTtemaTndeckasi MOIeJhb

C TOYKHM 3peHus MaclTaOMpOBaHUS alaparoB, HawOoJiee aKTyaJbHBIMH THIIAMH allllapaToB
SIBJIIIOTCSL aIllaparhl HACAJI0OYHOTO THUIIA, T.K. B HUX MOXKET OBbITh OpPraHW30BaHO 0oJiee pPaBHOMEPHOE
pacnpezneneHre B3anMOJISHCTBYFOIINX KHUIKOW M Ta30Boi (a3. B Takux amnmaparax 30HaMH JIOKaJTH3aI[HH
Hanbojee MHTEHCUBHOIO MacCOOOMEHA SBIISIOTCS OONMACTH HACAMOYHBIX TEJI, CMOYEHHBIX XUIKOCTHIO U
00TeKaeMBIX Ta30BBEIM ITOTOKOM [6, 7].

XapakTep pacIpeeneHus: KUIKOCTA M0 HACAJ0YHOMY CIIOK0 M KapTHHA €ro OOTEKaHWs Tra30BBIM
ITOTOKOM JIOCTAaTOYHBI CIIOXKHEI [6, 7, 8]. OmHako, monaras B JaldbHEUIIEM, YTO Ta0apUThl KOJIOHHBI U €
JUaMETp HAMHOIO OOJbIlIE XapaKTep-HBIX pPa3MEpPOB HACAIOYHBIX TeJ, OyIeM OMMCHIBATH IMPOLECCHI
pactipeneneHuss ¢Ga3 B ammapareé W MPOIECChI  MaccooOMeHa ypaBHEHHSMH  HEMPEPBIBHOTO
B3aMMOJIEHCTBUS (a3.

CXxeMBbI TTOTOKOB TSI PEKMMOB TPOTHBOTOKA W MPSMOTOKA IMOKa3aHBI Ha pucyHKe 1. PaccMoTpum
nayee oba pekuMa.

2.1 IIpoTUBOTOK *KMKOW U ra3oBoii (a3
YpaBHeHHe Maccoorepenayn B abcopoepe

K, Fdy =-Q _dc
v =Ny *
C,-C, 1)

HWcnone3ys 3akoH 'enpu [9] nomydaem
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dC
dey:b
I~ ~g

(2)

YpaBHeHHE pabodei TUHUH IpoIlecca I pekuMa MPOTHBOTOKA (puc. 1 a)

c.Q

o (c-c@)rcw
9

®3)

Q, co Q c

Qg
C(G)

g

y

a) [IporuBotok 6) [IpssmMoTOK

Pucynok 1- CxemMa MOTOKOB B KOJIOHHOM armapare

Ucnonp3yst cootnomenust (1), (2) m ypaBHeHwme pabouerd nuuuu (3), mocie mpeodOpa3oBaHMl
MoJiyyaeM MHTErpalibHOe ypaBHeHHE MaccooOMeHa [9]

X Cy(A-1)-2(1-7)C” + pc@
[[K,dsdo=—2In g((o) )4 ”?Sg A
£ A-1( CcP(r-1)-acP+pC

(4)
B cooTHomenny (4) BBEIEHBI CIEAYIOMNE KOHTPOILHBIE TapaMeTPHI IIpolecca:
abcopOunoHHBIN QakTop A [4] U crenenp abcopOuuu M

0 _ M)
Cg Cg
(©)
Cg

77 =
(5)

Baxnoii ocobenHocTbio ¢Gopmyinel (4) sBiIsSETCS SBHOE HCIONB30BAaHHE HAEM O MAacIITaOHOM
a¢ddexre. ITO BHIPAKACTCS B TOM, YTO OOBEMHBIN KOI(P(HHUIIMESHT MacCOOOMEHa I10JIaraeTCsl 3aBUCSIINM
OT 00JIACTH €T0 N3MEPEHHsI, JIOKATU30BaH-HOM B CEUSHUU M B 3aBUCHIMOCTH OT BBICOTHI CEUCHUSI.

OTCIO,Z[a CJICAYyCT (bopMyna AJIg pacdueTa pacupeACiIiCHUA KOHLICHTPALIUU YJIaBJINBACMOI'0 KOMIIOHCHTC
110 BBICOTC KOJIOHHEI

—— §4 ——
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(0)

C
g1/1

A-1¢7
1- /177 exp K, dsdw [-Al-7)|+
e el 4

9
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1—exp —”K dsdew |- A(1—7)
1 A Qy %% ©)
Econ B HagagpHOM CEYCHHH B OpOHIaIOHIeﬁ KUAKOCTH OTCYTCTBYET B pPaCTBOPEHHOM HJIH
XUMHNYECCKH CBA3aHHOM BUJEC yﬂaBﬂHBaeMBIﬁ KOMIIOHCHT, TO U3 (5) Inojxy4dacm Ooiee IMPOCTOC BBIPAKCHHUC

(0)

C
g1/1

(1-2n)exp —_”K dsde |- A(1—-7)
Qg Fo @)

Wnes manpHe#mero ymporieHns MOJYYeHHONH MOJEIN OCHOBBIBACTCS HAa COOOpaKEHUSX, BIEPBHIE
MPeIIOXKEHHBIX B padoTax [7, 9]. A UMEHHO, OA00HO TOMY, KaK 3TO JeaeTcs B AU(Gy3HOHHON MOICITH
nepeMenuBanus [7], TOJOKUM, YTO MPOM3BENEHO YCPEAHECHHE 3aBUCHMOCTH CpEIHEr0 00BEMHOTO
Kkod(uUIIMeHTa MacCOOOMEHa 10 HEKOTOPHIM XapaKTEPHBIM TOMEPEYHBIM CEUCHHSM armapara. lorma
BCIO BBICOTY afmapara MOXKHO pa3OMTh Ha HECKOJIBKO TIOCJIENOBATENBHBIX SYEEK, OTIMYAFOIIAXCS
Pa3NUYHBIMU YCPEJHEHHBIMH 0 CEUYEHHUIO KOJIOHHBI K03 puiimenramu MaccooOMeHa.

OnpeneneHue XapakTepHOU BBICOTHI KXKI0M TaKOM sIMEUKH ONMpPEAEsieTCS HA OCHOBAHUU PEIICHHS
3a/la4 THAPOJUHAMHYECKOTO MOJCIVpOBaHMsS [8], a 3HAYeHHWE COOTBETCTBYIOIIETO YCPEAHEHHOTO B
KaKIoW sdelike 00beMHOro kod(duimeHTa MaccooOMEHa MPOU3BOIUTCS IO SKCIEPUMEHTAIBHBIM
JaHHBIM, IIONYYCHHBIM Ha MaJora0apuUTHBIX Ja0OpaToOpHBIX YycTaHoBkax [9]. Takum oOpazom,
OCYIIECTBISIETCS JEKOMIIO3UIUS CIIOKHOM COMPSHKEHHONW MOJENH Ha OCHOBAHHU TOIYIMITUPHUYECKUX
COOOpaKEeHHIA.

Hcnonb3yst mocienoBaTesibHO 3Ty HJACOJOTHI0, TMPHUXOJUM K QopMyliaM Ui pacuera CTENeHU
abcopOIuK B KOJIOHHOM arlapare ¢ Y4eTOM HePaBHOMEPHOCTH paclpeieNieHus TIOTOKOB M0 CEYSHUIO U
IO BBICOTE KOJIOHHBI:

A-1
exp—F K,iwH; [-1 epl —F) K,pH; |-1
Q, 21: "0 pCO Q 21: °0
" A-1 P R -
Aexp Q—FZKQ(,)H -1 ° Zep| T TFY K H -1

g g i=1 (8)

B cootnomennu (8) cpennue ko3 pumenTs MaccooOMeHa ONPEACISIIOTCS B XapaKTEPHBIX sUeHKax

10 COOTHOIIEHUSM [9]
hi+1

[K,dsde

K . = Fh
g(i)
F 9)

BricoTa kax a0l xapakTepHOH slYeUKH, COOTBETCTBEHHO

‘ (10)

S H, =H

rae i=1 (1)
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U3 Bepaskenus (8) BUAHO, YTO MOKHO BBECTH MHTETPaJibHBIN (hakTop MaciTabHoro 3¢ dekra B BuIe

A-1_&—
::']5;"F::E:P<ga)+*i
g i=1 (12)
Toraa BeIpaXeHHE IS pacdera MOJHOW CTENeHH a0CcopOLMU TpH MPOTUBOTOKE MPHOOpETacT
KOMHaKTHI)II\/'I BU

O

op(@)-1 A0 exp(@)-1
Aexp(@)-1 C¥ Aexp(d)-1

(13)

2.2 IIpsIMOTOK KUAKOM U Ta30Boii ¢a3

Crnyyaii mpsMOTOKa OTIIMYAETCS MPEXKIE BCETO ypaBHEHHEM paboueil TMHUM mporiecca abcoponmu
Q © )y O
C, = —Q—(c, ~C©@)+C!
o (14)

HuTterpanbHoe ypaBHEHHE MaccOOOMeHa MPHOOPETaeT BUJ

Q C,[1-2)+AC{ +pc?

y
K, dsda =
l! = N o= )+ AP+ e

(15)

WuTerpanbhsii hakrop MacmtradbHOro 3dderta nmeeT ToT ke BuL (12).
BripaxkeHue /i pacueTa MoJHOM CTEIeHU a0COpOIY TPHUOOpETACT BUT

exp(CD)—l + |(0) eXp(CD)_l
Aep(@)-1 Cl¥ Aexp(®)-1

(16)

[TomyueHHBIE BEIpaXEHHUS IMEIOT 0COOEHHOCTD MPHU A=1 Bumecre ¢ TEM, TaKasi CUTYaIlHsl SBISAETCS
KpailHE MaJIOBEpOSITHOM, HO B 3TOM pEIKOM clydyae HEoOXOmWMbIe (OPMYIBI IONYyYAIOTCSA ITyTeM
HECJIOKHOTO NpeAebHOro nepexoaa [9].

3akiioueHue

[peanoxeHnHass MareMaTHYecKass MOJENb MAacIHITa0HOTO Mepexoia B MPOIECCe pacdeTa CTENeHU
YiiaBJIMBaHUA Ia30BbIX KOMIIOHEHTOB M3 I'a30BbIX cMeceld MOXKET 6BITB HCITIOJIb30BaHA B KAYC€CTBE OCHOBbBI
WH)KEHEPHON METOAMKH pacdeTa KpyImHOTrabapUTHBIX KOJIOHHBIX alapaToB MOKPOTO TUMA, T.K. II03BOJISIET
MPOM3BECTU JIEKOMITO3UIIMIO MOJIENI, PacCMaTpuBas OT/ECIBHO THIPOAWHAMUYECKHE XapaKTEPUCTHKHU
HAcaJOYHOTO ammaparta, W, WCIONB3ySd OIBITHBIE JaHHBIE, IIOJIy9eHHbIE HA MaJlora0apuTHBIX
J1a00paTOPHBIX YCTAaHOBKAX.

Ora Monenb 00NlafaeT JOCTATOYHONW THOKOCTBIO M JIETKO MOXKET OBITh aJanTHPOBaHA KakK JUIs
onucaHus (pU3nYecKor abCOpOIMH B KPyITHOraOapUTHBIX KOJIOHHBIX anmaparax, Tak ¥ XeMOCOpOIUH, 4TO
OCO6CHHO BaXXHO JIs1 ONITUMAJIBHOTO ITPOCKTUPOBAHUA OYHMCTHBIX alllapaToB, UCIIOJIb3YEMBIX B CIIOXKHBIX
MHOTOCTaJIMWHBIX CXEMaX ra30BOM cenapaliyu.
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CYJIbI TUMTI TASAJIAUTBIH BAFAHAJIAPJA AYKBIM/Ibl OCEPIHIH|
MATEMATHUKAJIBIK MOJAEJIBAEY

AnHoranus. JKyMbBICTBIH MaKCaThl - Typa JKOHE KapChl arbIMIAaFbl PEXKHM/EC CYJIbl THUITI OaraHalbl ammapa-
Tapa ayKbIMIbI 9CepiH CUIIATTAy YIIiH MOAEIIl TOCial eHaey. JKYMBICTBIH HETi3ri WAESChI, OJ alapaThiH KeHoip
TUNTIK KOJJACHEH KUMAachl OOWBIHIIA OpTallia KeJieMai Maccaanmacy Ko3(hGHUIMEHTIHIH OaillaHBICKIH OpTalianay
OoJbI TaObUTAABI. ATMapaThlH OUIKTITI OipHENIe Ti30eKTeNTeH YAMBIKTapblHa OeiHeIl jkoHe OaraHaHBIH KUMACHI
OOMBIHINIA OpTaIlaTaHFaH MaccaaiMacy Kod((QUIMEeHTIMEH epeKiieNeHei. OpOip OCBIHIAW YSIIBIKTEIH TOH OWiK-
TIriH aHBIKTAybl THAPOTUHAMHUKAIBIK MOJICIBACY MICITy HEeTi31H/Ie aHBIKTaaIbl )KOHE op YAIIBIFBIHAA OpTallalaHFaH
KeJleMAl Macca KO3((GUIMEHTIHIH MOHI IIAFbIH 3ePTXaHAJbIK KOHIBIPFBUIAPJA JKCIIEPHUMEHTTIK JIepEeKTepMEH
OHJIIpLIEII.

Tyiiin ce3aep: Ouoras, ra3 KOCIIackl, aXbIpaTy, Ta3apTy OaraHa, XeMOCOPOUHMSUIIBIK Ta3zanay, MaccaaiMacy, ay-
KBIMJIBI 9CEPI, IIOFBIPJIAHYHI.
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SYNTHESIS AND PROPERTIES DERIVATIVES
OF HYDRAZIDE ISONICOTINIC ACID

Abstract. The article presents the literature and experimental materials on chemical transformation of a known
anti-TB drug - isonicotinylhydrazide (INH), the study of the structure of its many derivatives and their
pharmacological activity. A one-step method for the synthesis of isonicotinylhydrazide interaction isonicotinic acids
and hydrazine hydrate under microwave irradiation, characterized by reducing the number of stages, the
intensification of the process. Benzoyl isothiocyanate and condensation of furan-2-carbonilisotiotsianate (prepared in
situ by heating the corresponding acid chlorides with potassium thiocyanate in acetone) with isonicotinylhydrazide
were synthesized tiosemicarbazide-derivatives. When studying the interaction of INH with 2,3-dibromo-
propilisotiotsianate it is shown that the reaction undergo intramolecular heterocyclization substituted thiourea
intermediately formed with the formation of the 1,3-thiazoline. In interactions INH with metakriloilizotiotsianate
was obtained corresponding tiosemicarbazide derivative. It has been shown that increasing the reaction time and
raising the temperature of the reaction mixture undergoes intramolecular heterocyclization thiosemicarbazide to
form 5,6-dihydro-1,3-thiazine-4-one. The interaction of INH with carbon disulfide in the presence of potassium
hydroxide to form a potassium salt hydrozinoditioisonikotino acid mixture and subsequent acidification with
hydrochloric acid gave the product solution of 5- (pyridin-4-yl) -1,3,4-oxadiazol-2 (3H) -thione. The results show
the feasibility and prospects search of highly biologically active substances among the new multifunctional
derivatives on the basis of isonicotinic acid hydrazide.

Keywords: hydrazide isonicotinic acids, ftivazid, hydrazones, thiosemicarbazides, TB drugs, NMR-
spectroscopy.
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CUHTE3 Y CBOMCTBA MPOU3BOIHBIX 'MAPAZUIA
N30HUKOTHUHOBOU KUCJIOTBI

AHHOTauMsA. B craThe NpEeACTaBIIEH JUTEPATypHBIM M 3KCHEPUMEHTAIbHBI MaTepuanl II0 XUMHUYECKOH
TpaHCHOpPMAITUU U3BECTHOTO MMPOTUBOTYOEPKYIE3HOTO TIpemapara - THapasuaa H30HUKOTHHOBOM KuciaoTel (ITMHK),
W3YYCHHUIO CTPOCHUS €ro0 MHOTOYMCICHHBIX IMPOU3BOJHBIX M HMX (apMaKoJOTHYEeCKOW aKTHBHOCTH. Paspabortan
oaHocTanuiuelii merox cunre3a ['MMHKa B3ammopaeiicTBMEM H30HMKOTMHOBOW KHUCIOTBHI WM THIApa3UH-THIApaTa B
YCIOBHSX MHKPOBOJIHOBOTO OOJYYCHHUS, XapaKTCPU3YIOIIUICS COKpAIICHUEM 4YHCIa CTaauil, MHTeHCH(pHUKanuei
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nporecca. KoHneHcaieii OCeH30MIH30THOLMAHATOB U (ypaH-2-KapOOHWIH30THOLMAaHAaTa (MONyYeHHBIX in Situ
HarpeBaHHEM COOTBETCTBYIOIIMX XJOPAaHTMAPUAOB C POJAHHUCTBIM KaJueM B Cpele aleToOHa) C TUAPa3UaAoM
N30HUKOTHHOBOI KHCIOTHI OBIIM CHHTE3UPOBaHBI THOCEMH-KapOasuIHbIE NPOM3BOAHBEIC. lIpy W3yueHHMH B3au-
mogneiicteust [MMTHKa ¢ 2,3-muOpoMIIponiin30THONIHAHATOM ITOKa3aHO, YTO PEaKIHs MPETePIeBAOT BHYTPUMOJIE-
KyJISIPHYIO T€TEPOLMKIN3AIMIO TPOMEXYTOUHO 00Pa3yIOIETOCs 3aMEIIEHHOTO THOMOYEBHHEI ¢ 00pa3oBanueM 1,3-
tuazonunHa. [Ipu BlammoneiictBuit [MIHKa ¢ merakpmmonnm3oTHONIMAHATOM OBUIO MOJYYEHO COOTBETCTBYIOIICE
THOCeMHUKapOa3uaHoe npou3BoaHoe. [TokasaHo, 9TO MpH yBEIWIEHHH MPOJOKUTEIBHOCTH PEAKIMH U TOBBIIICHUN
TEMIIEpaTypbl PEaKIHOHHOM CMECH THOCEMHKapOa3ul MpeTepreBacT BHYTPUMOICKYISIPHYIO T€TEPOLMKIIM3ALUIO C
oOpazoBanueM B 5,6-muruapo-1,3-tnasun-4-ona. MccnemoBano Biaumogpeiicteue ['MHKa c¢ cepoyriepomom B
MIPUCYTCTBUH €JIKOTO KaJlks C 00pa3oBaHHEM KaJMEBOW COJH TMAPAa3MHOAMTHOM30HMKOTHHOBOM KHCIIOTHI U MOCIe-
Jylolllee MOAKHCIEHHE CMECH PacTBOPOM COJITHOM KHMCIIOTHI NPHUBENO K NPOAYKTY S-(nupuanH-4-mn)-1,3,4-okca-
nuaszon-2(3H)-trona. IlomydyeHHbIE pe3ynbTaThl CBUIOCTENBCTBYIOT O I[EJIECOOOPa3HOCTH W MEPCHEKTHBHOCTH
MIOUCKa BBICOKOA(D(EKTHBHBIX OMOJIOTMYECKH aKTUBHBIX BELIECTB CPEAM HOBBIX MOIM(YHKIHMOHAIBHBIX MPOU3BOJI-
HBIX Ha OCHOBE TH/pa3ujia H30HUKOTUHOBOU KHUCIIOTHI.

KaroueBble cioBa: ruapasu M30HHKOTHHOBOW KHCIOTHI, (THBA3W, THIPA30HBI, THOCEMHKAPOa3HuIbl, MIpo-
TUBOTYOEpKYyIe3Hble npenapatsl, IMP-criektpockomnus.

CoenuHeHus], coiepKalllie B CBOEH CTPYKType THApa3sHIHBINA (parMeHT, IIHUPOKO HCIONB3YIOTCS B
Pa3siIMYHbIX OTpaCiIdX HAYKH, TCXHUKHW W MCEAULHWHBI, ABJISAACH AOCTATOYHO XOpPOHIO HN3YYCHHBIMH.
Hecmotpst Ha Gosbinoe umciio mMyOMMKamMHA MO CHHTE3Y Pa3IMYHBIX T'MAPA3UAHBIX HMPOM3BOAHBIX, HX
CBOWCTBAM M CTPOCHHIO, OHM M B HACTOSIIEEC BpeMs MEPCIEKTUBHBI U1 AAJIbHEHINEr0 HM3Y4eHHS U
ycoBepieHcTBoBaHus [ 1, 2].

N3BectHO, uro 'MMHK 1 ero nmpou3BoAHbIe SIBISIOTCS HA CEFOJHSALIHUN NE€Hb OOHUM W3 OCHOBHBIX
LIMPOKO HCIOJIB3YEMbIX M IOBOJIBHO HEJOPOrOCTOSIUX TyOEpKYJIOCTaTHKOB, OH BCE )K€ 110 MHOI'MM
KIMHUYECKUM IapaMe€TpaM HEC YIAOBJICTBOPICT Tpe6OBaHI/I$IM, OpeaAbABIACMBIM K COBPEMCHHBIM
npenaparam. Ha ocHoe 'MHKa (1) cuHTEe3MpOBaHO MHOXKECTBO Pa3IMYHBIX MPOM3BOAHBIX C IIUPOKOI
BapHanuel IpOTUBOTYyOEPKYJIe3HOW aKTUBHOCTH M TOKCUYHOCTH COETMHEeHMI [3].

X

pZ
N

1)

JlaHHBIN METOJI CHHTE3a HOBBIX MPOTHBOTYOEPKYJIE3HBIX COSJANHEHUH W K HACTOAIIEMY BPEMEHHU He
MOTEPSIT CBOIO aKTYaJIbHOCTb, T.K. JI0 CUX IO SIBJISETCS OJIHUM M3 OCHOBHBIX M HauOoJiee MPOCThIX MyTeH
MOJTyYEHHUS] HOBBIX NMPOTUBOTYOepKyne3HbIXx npenaparoB [4]. Tak, B 1951 r. B CoBerckom Coroze ObuI
pa3paboTaH CMHTE3 TAKOTO IIEHHOTO Tpernapara kKak (grusasun [5]. @rusasung (2) ABIseTCS THAPA3ZOHOM,
€ro TONYYaloT B3aUMOJICHCTBHEM THJIPa3Ha H30HUKOTHHOBOW KHCIOTHI ¢ BaHWIUHOM. DTuBazun
o0najgaeT MEHbIIEH TOKCHYHOCTBIO M JIy4ylled WHAWBUAYaJbHOH NEPEHOCHMMOCTHIO. DTOT IpenapaTr B
HACTOsIIIee BPeMsl 3aHUMaeT BeIyIlIee MECTO B JICUCHUH Pa3IH4yHbIX Gopm TyOepkyiesa [5]:

NH—N=C—< ZiOH
o H
| X

Z

N

@)

OCH,

TpyaHocTH B JeueHHH TyOepKyJie3a CBSA3aHbl C Pa3BUTHEM JIEKAPCTBEHHOH YCTOHYMBOCTH MUKOOAK-
Tepuii TyOepKyse3a W yTpaTbl IpernapaToM JIe4eOHOro AEWCTBUA. B CBSI3M ¢ 3TWM CHHTE3 HOBBIX
MPOU3BOJHBIX THAPA3UIOB M30HUKOTHHOBOW KHUCIOTBHI MPOJOIDKACTCS, U MOUCK BBHICOKOI(D(HEKTHBHBIX
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MPOTUBOTYOEPKYJIE3HBIX MPEnapaToB MO-IPEKHEMY SABIISIETCSA aKTyajdbHOU 3amaueii [6]. B kiuHHuecKoi
MPAKTHKE CETOIHS MIMPOKO UCIIOIBb3YIOTCS MIPOU3BOHBIE THAPA3UIa H30HUKOTHHOBON KMCIIOThI: META3U/I
(3), benasun (4), camosuz (5) u napycas (6).

NZH

NH
° \NH/\HN/HN ? \ /
NH H
AN A - N
| N * SO,
NZ N7 —
(&)

@)
NH-N=C—C=C
0. _NH—N=C OH H H
H H3 o
N o OMe
OH
6

[IpousBoaHble THApa3Haa HW30HUKOTHHOBOH KHCIOTBI — «®THBazum» (2) u «Metasun» (3) —
SABJIAIOTCA IPOBEPECHHBIMU 1 Sq)q)CKTHBHBIMI/I JICKaApCTBCHHBIMU IIpCIriapaTaMu, IPUMEHACMBIMU B JICUCHUHN
TyOepkyne3a. C menpio ONTUMH3AINH MPOIIecca MOMyYeHHs aBTopaMu [7] ObUT M3y4eH CIoco0 CHHTE3a
aTuX coenunenui (2) u (3) B yCaoBUsIX MUKPOBOJIHOBOTO 00ayueHus (MBO) mo cremyroieii cxeme:

OCH,
o NH-NH,

NH
X I o) \ /\ /HN (0]
_ NH HN
N (CH,0),, MB N A
M > | -
N N
3)

KOHBEKIIMOHHBIA METOA CHHTE3a W30HUKOTHHOWI-(3-MeTOKCH-4-THAPOKCHOESH3MITHICH )-THAPa30Ha
(2) zaxmovaincs BO B3aMMOJCWCTBUM THIpa3uia M30HUKOTHHOBOH KHCIOTHl M BaHWIMHA B TCYCHHUE 3
gacos npu Temneparype 50°C. YcTanoBIeHo, uto B ycnosusx MBO yaaercs CHHTE3MpOBaTh COEMHEHHE
(2) B Teuenue 1-2 muH npu MomHOCTH H3ny4eHus 360 Bt ¢ Beixogom 97% [7].

buc-u3oHUKOTHHOWITHAPa3uHOMETaH (3) B KIIACCHMYECKUX YCIIOBHSX MOJYyYeH MPU Harpe-BaHUU
cMecd TUApa3uaa W30HUKOTHHOBOM KHCIOTHI M 37% pactBopa QopMannHa B TeueHHe 1,5 vacoB mpu
temmeparype 60-80°C. ITpu npumenernn MB-aKTHBAIMHE YIaeTCs CHHTE3HpoBaTh coeanuenue (3) 3a 30
cekyHn npu morHocT MBU — 360 Bt. Beixoa «Metazuna» (3) cocraBisier 95%. OU3NKO-XUMHUYECKHE
koHcTaHTBl U naHHble MK-cnextpoB «®tuBasuma» u «MeTa3uga» COBHAIM C paHee ONMCAaHHBIMH B
nutepatype [7].

Wurnburopsl MOHOAMHHOOKCHJIA3bl 4acTo Oolee 3((EKTHUBHBI, YeM JPYrHe aHTUCI-PECCAHTHI.
WHrnburopsl MOHOAaMHUHOOKCHZIA3bl B IICUXWUATPUHM HCIOJIB3YIOTCA MpPU JACHNPECCHSIX, KpOME TOro,
YMEHBIIAIOT YaCTOTY ¥ HHTEHCUBHOCTH NMPHUCTYIIOB cTeHokapauu. Hekotopsie mpoussoausie  MHKa kak
HHTHOUTOPHl MOHOaMUHOOKcHAa3bel (MMAQ) obnanaror oOpatuMoro u HeoOpaTuMoro JewcTBus. Tak,
s auanamui-(1-[2-6eH3uakap6aMOmiT )T |-2-U30HUKOTHHO-UITHApasuay (7) xapaktepeH HeoOpaTu-
Moe neiictBue. OmyOiaukoBaHbl JaHHbIE 00 3((EKTUBHOCTH HUAAMHAa B KOMIUICKCHOH Tepamnuu Xpo-
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HUYECKOro ajkoroisusMa. KpoMe Toro, Huamamuj| MOTEHIUPYET JehHCTBHE 0apOUTypaToB, aHAITETUKOB,
MECTHBIX aHECTECTHKOB [8§, 9].

0
0 NH—NH—CHZ—CHZJJ—NH—CHZ—Q

X

N? @

B 1951 r. ®okc B nabopatopuu ['odpman JIs Pomr mpu mombITKe CHHTE3UPOBATH MUPUIMHOBBIN
aHaJIor TUOOHA BBIICIHI MPOMEKYTOYHBIH MPOAYKT MnpoHuasuy (8) WM M30mponwIrHapasu]] W30HU-
KOTHHOBOM KHCIIOTBHI.

CH;

o) NH—NH+H

CH,
N

N®

Unponnazun (8) — HECENEKTHBHBI HHCHOMTOP MOHOAMHHOKCHIA3bl. [Ip Je3alkuiupoBaHUM
WIPOHUA3U/ TIPEBPAILAETCS B POTUBOTYOEPKYJIE3HBIN MpenapaT H30Hua3u. MnpoHuasuy, B OTIMYKE OT
W30HHA3UAA, OJOKUPYET MOHOAMUHOKCHIAa3y M TAKUM 00pa30M YBEJIIMUHMBACT COJICPKAHUE B OPraHU3ME, B
YaCTHOCTH, B TOJIOBHOM MO3TY, MOHOAMHHOB U cepoTuHHHA. Unponuasua (8) obnagaeT BbIpaKEHHBIM
rernaToOTOKCHYECKHM JICHCTBHEM, U3-3a 3TOTO OH HCKIIIOYEH M3 CIMCKA JIGKapCTBEHHBIX mpenaparos [10].

ABtopamu [11] ¢ 1enBIO CO3MaHUS TPAHCHOPTHBIX (OPM MPOTHUBOTYOCPKYJIE3HBIX MpPErapaToB
I'MHKa wu ¢rtuBa3uma ocymiecTBICH CHHTE3 KpayH-TUAPA30HOB H30HMa3nga. DopMmui-3amenieHHbIe
kpayH-3¢upsr (9) u (10) nonyuanu HarpeBaHueM audeH30-18-kpayH-6 win 6eH30-12-kpayH-4 CO CMEChIO
ypoTponuHa U TpuTopykcycHoi kuciaoTel. I'mapasons! (11) u (12) cuHTE3MpOBaATH B3aUMOIEHCTBHEM
dopmun-3amerennbix (9) mwim (10) ¢ TMHKom B BOJHO-CIIMPTOBO# Cpejie B MPHCYTCTBUH YKCYCHOM

KHUCJIOTHI.
g:N—HN%@N
G _
O O O
L, O Lo
0O O O H [ j

A_J CHO

N/ an

H
— N
OHC O o ) N / ONH—N—C o o
) = )
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0 o
(10) 12) _/

Cpe,Z[I/I PAa3IMYHBIX IMOAXOAOB K CO3JaHMIO HOBBIX JICKAPCTBCHHLBIX IMPCIApaTOB BaXHOC MECTO
71
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3aHMMAET TMPHUHIUI XUMHYECKOTO MOAUMDUIIMPOBAHUS CTPYKTYPhl M3BECTHBIX CHHTETHYCCKHX U
MIPUPOJIHBIX JIEKAPCTBEHHBIX BeliecTB [12]. B psae ciydaeB moiy4aroT, Tak Ha3bIBa€MEBIC, «THOPHUIHEICH
CTPYKTYpPBI, COUETAIONINE B CBOEM COCTaBE pa3IMYHBIC OMOJOTHYECKH aKTHBHBIE BEIIECTBA, HAIPUMEDP
AIMIITHIPAa30H Ha OCHOBE IMPOTHUBOTYOCPKYJIC3HOTO IMpernapaTa — W30HWa3uaa (TUapasujga HU30HUKO-
TUHOBOM KUCTOTHI) 1 BUTamuHa B6 [13].

ABtopamu [14] ObUIM TPOBEACHBI XUMHUSCKHE TIPEBPAIICHUS THAPA3UIa H30HHKOTHHOBON KHUCIOTHI
C Pa3TMYHBIMHU ATbJCTHIAMH C IIEJIbIO TTONy4YeHus ruapa3oHoB (13-17).

O._ _NH-NH, o 0. _NH-N=CH-R!
R'—¢

| —
= =
N N
@ 13-17)

7/ / N\
R!= N \ (13) ; N 14); O N as) ;

— A

Br

F (16) a7

e

HO

B pa6ore [15] nposenena momudukanus ['MHKa konpeHcanueit ¢ aneTaqbHBIMH TPOU3BOJIHBIMU
KapOOHWIBHBIX coequuenuit (18-23). B nurepaType kpaiiHe Maio BCTPEUAETCS CBEACHUS O IMOIO0OHBIX
peakiusax. OCHOBHBIM JIOCTOMHCTBOM TNPUMEHEHHS alleTajei SBISICTCS TO, YTO MHOTHE aJibJCTHJIbI
HECTaOWJIBHBI M MOTYT OBITH TONYYEHBI TOJBKO C 3alIUINEHHOW KapOoHWIbHOW Tpymmoil. [Ipu ucce-
JIOBaHWW O0JIACTH NMPUMEHEHUS alreTajgei B CHHTE3€ THIPa3uaa N30HUKOTHHOBON KUCIIOTHI BBISICHUIIOCH,
YTO METOJ HUMEET JOCTAaTOYHO OOIIMMH XapakTep M MOXKET OBITh C YCIIEXOM IPUMEHEH IS CHHTE3a
IIMPOKOTO Kpyra JTHX COEAWHEHWH C HE3HAYUTENbHOW KOPPEeKTUPOBKON ycioBuil. KoHneHcamms
MPOTEKaeT B J[BE CTaand. BHauaie MpoUCXOAUT KUCIOTHBIN THIPOIH3 alleTals, 3aTeM, 00pa3yIoIuiics
aJbJICru]l BCTYIAeT B PEAKIIMIO C THAPA3UI0M H30HUKOTHHOBOW KHMCJIOTHI. Peakius mpoTeKarT B OJHOM
peakTope, IpUYeM allbJICTH]] TIOC/Ie TIEPBOM CTaU HE HYXKJACTCS B BBIICJICHUM M OYMCTKE U BCTYIAET B
peaKIuio Mo Mepe HakorieHus [15].

NH-NH -
(0) 2 s 00 (0) NH N\/R
OEt
N H,0
| " R\/\OEt : | >
N7 NZ  (18-23)

)]
R = CHj; (18); N; (19); OCH, (20); CH,N; (21); Br (22); (CH,OH),NO, (23)

B ciydae ucmosibp30BaHMs aneraneid auanbaeruaoB (24, 25) peakims KOHICHCAIMH MPOTEKAET
AHAJIOTMYHO C y4acTHEM KapOOHMIIBHBIX TPYIII, 00pa3yIONIUXCsl IPH KUCIOTHOM THAPOIIH3E.
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O. NH-NH, o, NH Y \ NH_o
H*; 700 \N/\R/\N/
OEt OEt N AN
A H,O
| ’ OEt/\R OFEt ; I I
= =
N/ N N
(24, 25)
1)
CH
O\ / 2
R= N=N (24) ;5 CH, (25)
N,

W30Hna3ua npu3HaH JIy4YIAM 110 MHOTHM MOKa3aTesiM ¥ BXOAHUT B COCTaB MPAaKTHUECKH BCEX CXEM
Mpo(hUIaKTUKU U JiedeHus Tyoepkyneza. Ograko n3oHuasua TokcudeH (JI/so = 178 mr/kr). IlosTomy C
LENBI0 CHIKEHUSI OOIIEH TOKCHYHOCTH aBTOPHI [16] mpemiararoT MpUCOEAWHUTH THApPa3uia W30HUKO-
THUHOBOI KHCJIOTBI K 3HTOelepaHOBOMY KapKacy HM30CTeBHOJA U ero 3¢upy. UTeprneHOuaAn30CTEBUON
(26) - oCcHOBHO# MPOMYKT KKCIOTHOTO THIPOJIH3a TIIMKO3MI0B pacteHus Stevia rebaudiana Bertoni. Ou
MIPOSIBIISIET AaHTUTUIIEPTSH3UBHBIN M TUIIOTEH3UBHBIN P (EeKThI, MHTHOMPYET OKUCIHUTENbHOE dochopriu-
poBanue, camkaeT ATD-akTHBHOCTb HEKOTOPBIX (ocaTas, OKCHIa3 U ACTHIPOTeHas.

Peakuunu u3ocresrona (26) u ero MetminoBoro 3¢upa (28) ¢ ruapasuaioM H30HUKOTHHOBOW KHUCIIOTHI
(1) mpoBoauIHM B GE3BOAHOM METAHOJIE B MPUCYTCTBUH MAPa-TONyoJCyIbGoKucaoTs (p-TSOH).

(28) (29)

I'nbpuaHoe coequnenue (31) U30cTEBHOA ¢ IBYMsI MOJIEKYJIaMH M30HHA3U1a ObLIIO CHHTE3HPOBAHO
B 1Be craguu. CHayana peakieil xiopanruapuaa usocreBuona (30) ¢ u3bbiTkoM m3oHHMasuaa (1) B
MUPHIMHE TIPH HArPEBaHUH OBLT TTOJTyYeH MPOAYKT 3aMEIIEHUs 110 XJIOpaHTHIpUaHOM rpyme. Ha BTopoii
craauu OH 6I)UI BOBJICYCH B PCAKIUIO C H36I)ITKOM HU30HHa3na B KUIIAIIEM MCETAHOJIE B IPUCYTCTBUU P-
TsOH, B pesynbTare uero 6510 moirydeHo coeannenue (31) [16].




Jloxnaovl Hayuonanvhoti akademuu nayk Pecnyoauxu Kazaxcman

CH,
(o)
“S=N—NH / \N
“ '9)
\\\ / \
C(O)NH—NH N

30) (k1)) —

B pesynbrare M3ydeHHs aHTUTYOSPKYJIC3HOW aKTHMBHOCTH CHUHTE3UPOBAHHBIX TMOPUIHBIX COCIHHE-
HU B oTHOIIeHHH mTamMmma Hz;RV (invitro) 6buto ycraHoBiieHO, 9TO mostydeHHbIe coequnenus (27, 29,
31) uHrHOMPYIOT pocT M. tuberculosisnpy MHUHUMAIbHONW MHTHOUpYOMIEH KOHIEHTpamuu 20 MKI/MIL.
ITonmyyaeTcss KOBaJIEHTHOE CBS3BIBAHHE IUTEPIICHOMAan30CcTeBHOMa (26) ¢ MPOTHBOTYOEPKYII€3HBIM
MpernapaToM U30HUA3UI0M CHU3MIIO 3HAUCHUE MUHUMAJILHOW MHTHOUpYIoleil kKoHeHTpanuu ¢ 50 go 20
MKT/Mi [16].

N3BectHo [17], 94TO MpOU3BOIHBIC THOCEMUKAPOA3UI0B 001a1al0T IMUPOKUM JMANa30HOM OHOJIOTH-
YECKOr0 JICHCTBUS: MPOTUBOCYAOPOKHOIO, TJIUIOMIMKEMUYECKOT0, MPOTUBOBOCIAIMTEIBHOIO U aHTH-
OaxTepuanbHOTO. [IpricoenHeHne THAPA3UIOB K N30THOIMAHATAM SBISETCS OJHUM U3 YIOOHBIX METO/IOB
CUHTE3a THOCEMHUKapOa3uI0B, SBISIONINXCS BAYKHBIM KJIACCOM CEPOCOAEPIKAIIUX OPraHMIECKAX COeTHHE-
HUiA, KOTOpPBIC HAXOJAT INMPOKOS MPUMEHEHHE, KaK B OPraHMYECKOM CHHTE3€, TaK M Ha MPAKTUKE — B
MIPOMBINIIEHHOCTH, CEITbCKOM XO035HCTBe, MeauIiae. Kpome Toro m3BectHo [18], 9To mpucyTcTBHE aTOMa
Cephl B MOJIEKyJlaX OPTraHMYECKUX COCMHEHH OOYCIIaBIMBAET HE TOJIBKO WX BBICOKYIO (hPM3HOIIOTHYEC-
KYIO0 aKTUBHOCTb, HO, 334aCTYI0 IIPUBOJINUT K CHUKCHHIO TOKCUYHOCTU. B CBS3M C 3THM JUIS HAC TPEICTAB-
JSUT MHTEPEC OCYIIECTBUTh CHUHTE3 HOBBIX THOCEMHKapOa3HIHbIX Npou3BoAHbIX (32-35) Ha OCHOBe
rUpa3uaa N30HUKOTHHOBON KUCIOTHI. M30THOIMAaHATHEIN cIOCO0, BBUIY CBOEH BBHICOKON PEaKIMOHHOM
CIIOCOOHOCTH, TIO3BOJISIET BBECTH B CTPYKTYpPY THAPA3HUIOB THOAMHIHYIO TPYHIy C O0Opa3oBaHUEM
THOCEMHKapOa3uI0B, YTO HE TOJHKO PACIIUPSET FPAHUIBI MOAU(HUKAIIMK 3TUX COSAMHEHUMN, HO B MOXET
MPUBECTH K BO3HUKHOBEHHWIO HOBBIX BHJIOB OMOAKTHBHOCTH M BO3MOXXHOMY CHIDKEHUIO TOKCHYHOCTH
COEIMHEHUH.

Kownencarueit 6€H30MIH30THOIMAHATOB U (PypaH-2-KapOOHMIH30THOIIMaHaTa (TIOMyYeHHbBIX in Situ
HarpeBaHUEM COOTBETCTBYIOIIUX XJIOPAHTHIPHIOB C POJAHHMCTBIM KaJHEM B CpeJe alleTOHa) C Tujapa-
3UI0M HW30HUKOTHHOBOM KHCIIOTBI OBLIM CHHTE3MPOBAHbI THOCEMHKapOas3uaHbie Mpou3BoaHbie (32-35)

[19]:

S R

H H | H

o. _NH-NH, 0. _N—N—C—N
)

0
AN
DRSO
N N=C=$ NT (32:35)

)
R = C¢Hj (32); 4-CH;C¢H, (33); 4-BrC¢Hs (34); @ (35)
0

Peakuusi mpoTekaeT B OBOJILHO MSTKHX YCJIOBHUSIX, C XOPOIIMMH BBIXOJaMH{ II€JIEBBIX HPOTYKTOB
(54-82%). Tlomy4deHHbIE COEAMHEHHUS TMPEACTABISIOT CO00H OeJble KPHCTAUIMYECKHE BELIECTBA,
pacTBOPUMBIE B MOJSPHBIX OPraHUYECKUX PACTBOPUTENSX MIPU HATPEBAHHU.

B UK cnekTpax CHHTE3MpOBaHHBIX coenuHeHui (32-35) mMeercs mosoca IMOTJIOMICHHS B 00JIaCTH
1539-1559 cm™, xapaxTepras ams C=S IpymIIbl THOCEMHKAPOAa3HIHOT0 HParMeHTa, MONOCH TIOrIOMCHHS

— 74 ——
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amuanoit rpymmsl C(O)NH nposBisiores B obnactu 1689-1667 e, rpynma NH nposisercs B Buje
IIHKa cpeIHel HHTeHCcHBHOCTH pH 3241-3213 ev™.

B macc-ciektpax coemuneHuil (32-35) mMpOsSBISIOTCS MOJCKYJISPHBIC MOHBI, CBHICTE/Ib-CTBYIOIINC
00 OTHOCHUTENIFHOH YCTOMYMBOCTH THOCEMHUKapOa3uIHOTO Kapkaca. Tak, B Macc-ClieKTpe coelnHeHus: 32
C M/Z ¥ OTHOCUTENHHON MHTEHCHBHOCTBIO Jop. (%) momuMo MonekynspHoro uona 300 [M]* (17%)
BBIABIEHBI (DparMeHTHl pacnana TuoceMukapbasuanoit mosekyisl: CgHsCO™ 105 (100%), CeHs™ 77
(75%), CsNH" 51 (46%), C14H11N,O," 267 (15%).

B cnextpe SAMP 'H coemuuenns 32, custoro B JIMCO-dg, B 001acTH CHUIHAJIOB CJIa0Oro MO
MPUCYTCTBYIOT XapakTepHble nporonbl H; wu H; 4-nupuanHOBOTO WHKIA, TPOSIBISIONIAXCS
COOTBETCTBCHHO B BHUE NIBYX ayOneroB B obmactu 8,80 u 7,82 m.ja. ¢ KCCB J = 6,07 I'. Yetkipe
MPOTOHA apOMAaTUYECKOr0 KOJbLA MPOMUCHIBAIOTCA B BUAE AByX AyOnetoB npu 7,92 m.a. (2Hy;) u 7,76
M.a. (2Hyp) ¢ KCCB J = 8,57 I'm. AMugnasie 1 THoamMuaHable N-H TTpOTOHBI BEITUCHIBAIOTCS B BHIE TPEX
cunraetroB B obmactu 12,25 m.a. (N-Hg), 11,90 m.x. (N-H;) u 11,43 m.a. (N-Hg). MaTerpansHas kpuBas
COOTBETCTBYET O0IIEMY KOJIHMUYECTBY MPOTOHOB.

B mocnennee BpeMs yBEITMYMBACTCS YUCIIO MyOJIUKAIMK, OTHOCSIINXCS K CUHTE3Y U UCC-TIEIOBaHUIO
OHMOJIOTUYECKOW aKTUBHOCTH PA3IUYHBIX THA30JHMHOB, THUAPA30HOB W WX MPOM3-BOJAHBIX. B psay
COCAMHEHHH, COACPKAIINX THA30IUIMHOBOE KOJIBIO, HAHJAECHBI HE TOJILKO pa-qH03alIUTHBIE CPENICTBA, HO
Y TepOULIKIBI, TIECTULUIBI, CTUMYIISTOPHI pocTa pacTteHuil [20].

B kadecTBe M3OTHOIIMAHATHOTO peareHTa i cuHTe3a |,3-THa3onMHOB Hamu OBLT BRIOpaH 2,3-
auOpommponm3oTHonuanat (36), CHHTE3UPOBAaHHbI OPOMHPOBAHHUEM AJLTHIM30THOIMAHATA B CPEIC
xyopodpopma.  2,3-JIMOPOMIIPONTMIIM30THOLIMAHAT — SIBJIAETCA  JIOBOJBHO  PEAKIMOHHOCIIOCOO-HBIM
COCJIMHEHHUEM, WCIONb3yeMbIM JUIS  OJHOCTAJAMWHOrO CHHTE3a S5-OpoMMeTHi-1,3-THa30au-HOBBIX
MPOU3BOHBIX MOCPEJCTBOM BHYTPUMOJCKYJISAPHON T'eTEPOIMKIN3AIMNA TPOMEKYTOUHO 00Pa3yIOIINUXCs
3aMEIIeHHBIX THOMOYEBHUH [19].

Peakiust Takxke MpOTEKaeT B MSTKUX YCIOBHSIX C XOPOIIUM BBIXOJOM IiesieBoro mpoaykra (70%).
[MoyueHHbll B BUE THAPOOpOMHEIa THA30MH (37) mpezacTaBisieT co00H yCTOMYHBOE KPHCTAUTHUECKOE
BEIIECTBO CBETIIO-3KEJITOTO IIBETA, PACTBOPUMOE B TOPSIYKX MOJIIPHBIX PACTBOPUTEISX.

N
0. _NH—NH, 0 NH—NH_C( :L HBr
Br S” “CH,Br
X | i-PrOH N
| )+ mCe—CH-CH—N=C=s — ||
N L 40-50°C
(0] (36) 37)

B UK cnextpe coemuuenns (37) mMeercs momoca moriomenus B obmactm 1601-1621 cm™,
xapakTtepHas ansi C=N rpynmnsl THA30JUHOBOIO (parMeHTa, MOJIOCHI MOMJIOIIEHUS aMUIAHON TPYMIIBI
C(O)NH npossnsiorcs B obmactu 1682-1679 cm™, rpynma NH mposiBisiercs B Buje MHKA CpemHeil
MHTEHCHBHOCTH TIpr 3292-3223 cm™.

C uenpi0 TOJYYEHHUs] HOBBIX CHHTOHOB HaMH B3aUMOJCWCTBHEM THUIpa3uJia W30HUKOTUHOBOM
KHCJIOTBI ¢ METaKPWJIOWIN30THOIIMaHATOM (TIOJIydeHHBIH iN SitU HarpeBaHHEM METaKpUJIOWII-XJIOpHIA C
POMAHKUCTHIM KaJueM B cpele aleToHa) ObUIO IMOJTYyYeHO THOCeMHUKapOasuaHoe mpousBojpHoe (38) c
aITMIBLHBIM OCTaTKOM akTuBHUpoBaHHOU nBoMHON C=C cBs3u [19]:

i 0 CH i-PrOH N - 0

N + 21— _—

\_/ “NuNH, iy NCS 30.40¢ N/ “nmnm " N “ =CH;
M) ey M CH

Peakius IpoTeKaeT B JOBOJIBHO MSTKHX YCIOBHAX mpH Temnepatype 30-40 °C B cpene 2-nponasona.
IIpu 3TOM NPOAYKT peakuuy BBLAEISAETCS U3 CIMPTOBON CpeAbl B BUIE JKEITOBATOTO MEIKOKPUCTAJLIM-
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4ecKoro ocajka. [Ipu yBeNmUYeHHH MPOAOKUTEIBHOCTH PEaKIMy A0 16 4 U MOBBIIICHHH TEMIICPaTyphI
peakionHoit cmecu 10 70°C GbLIO 3aMeueHO, YTO HCXOAHAS CYCHEH3Ms THOCeMukapOasuma (38)
pacTBOpsieTCsl B CIUPTOBOI cpene u mpoucxoaut (mo ganHbiM TCX) oOpa3zoBaHue COBEPIICHHO APYTOro
MPOAYKTa peakiuu. B pesymbrare 00pasyercss MPOAYKT BHYTPUMOJCKYISIPHON T'eTePOIMKIN3AIMN
coenunenus (38) — f-N-(5-metnin-4-okco-5,6-auruapo-4H-1,3-trazun-2-mwn)u30HuKOTUHHTHapasu (39).

— O — O -
S O 70°C 5
XX — N/ T Dae —
NHNHX-N—'——CH, \ NHNH _ITIJ—’=CH2
CH, H  CH,
(38) (38)
— O
— N S
\_7 NHNH-<\ CH,
N
(39) 0

Huknuzanust coemunenus (38) B 5,6-murunpo-1,3-tnasun-4-on  (39), BHAMMO, MPOHMCXOIUT
MMOCPEACTBOM BHYTPHUMOJICKYJISIPHOW HYKJIEO(MWIBHON aTaku aTtoMa cepbl B THONBHOW (opme TIo
ANEKTPOHHO-NeDUIIUTHOMY aToMy yriepona mnpu HeHaceimeHHoH C=C cBs3u. OOpa3oBanHme
MUKITAYECKOTO 5,6-muruapo-1,3-tuazun-4-ona (39) mokasano oTcyTcTBHEM B criekTpe SIMP 'H konuesbix
MeTHIEHOBBIX MpoToHOB =CH,, mposBisttonmxcs mis coeaunenus (38) aByms myOmeramu mpu 5,73 u
6,02 m.1., a Takke cuHTIeTa amugHoro N-H mporona mpu 12,15 M.a., yyacTByroImero B Heo0X0tuMon
MPU UKIN3AIH THOH-THOJIBHON NIeperpyIupoBKe.

C 1enpl0 MOWCKAa HOBBIX MPOTUBOTYOEPKYJIE3HBIX M IMPOTHBOTPHOKOBBIX CpPEACTB M HM3YyYEHHUS
MIPUPOJBI 3aMECTHUTENe B KapOOHWIBHOM W THIPAa3UIHOW KOMIIOHEHTaX Ha CTPOSHHE IIPOIYKTOB
KOHJICHCAIIMU aBTOpPOM paboThl [21] wuCCleoBaHO B3aMMOJACHCTBUE THApPA3UIa H30HUKOTHHOBOM
kuciotel (1) ¢ cepoyriepogoM B TNPHCYTCTBHH €IKOTO Kajius C OOpa3oBaHHUEM KalHeBOW COJH
THPa3HHOIUTHON30HUKOTHHOBON KucinoThl (40) u mocieayromiee noakuciaenne cmecu 0,1% pactBopom
COJITHOM KHCJIOTBI TIPUBENIO K NPOAYKTY S5-(tupuaunn-4-mn)-1,3,4-okcanunazon-2(3H)-ruona (41).

H
0. _NH—NH, o NH—N\C_S
- N—NH
N KOH N éK H* =N\ / \
| +Cs, | —>=N_ )¢ =S
N N (0]
a (40) 41)

Takum 00pa3om, MpeJICTaBICHHBIA B HACTOSIIEM 0030pe MaTepral CBUIETENLCTBYET O Iiejecoo0pas-
HOCTH M TIEPCHEKTHUBHOCTH TOMCKA HOBBIX BBICOKOI()()EKTUBHBIX OHMOJIOTMYECKH AKTHBHBIX BEILECTB
cpead TMOMU(PYHKIMOHATBHBIX MPOU3BOJHBIX THIpa3uia H30HUKOTHHOBOW KHCIOTHL. Monudukanus
W3BECTHBIX MMPOTHBOTYOEPKYJIE3HBIX MpENnapaToB W K HACTOSIIEMY BpEMEHH HE TMoTepsuia CBOIO
aKTyaJIbHOCTb, T.K. SIBJISIETCSI OJHUM M3 OCHOBHBIX ITyT€H MOJYYEHHs] Ha UX OCHOBE HOBBIX JIEKAPCTBEH-
HBIX cpelacTB. DyHKIMOHANBHBIE BO3MOXHOCTH THAPa3HIa W30HU-KOTHHOBOM KHUCIIOTHI U UX MPOU3BOJ-
HBIX TOJYEPKUBAIOT HEOOXOJNMOCTh TPOJODKEHHS PabOT B 3TOM HANPABJICHWUH, YTO B MTOTE MOXKET
MIPUBECTH K BBISBICHUIO HOBBIX MTPOTUBOTYOEPKYJIE3HBIX MPENapaToB.

Hcrounuk ¢(puHaHCHpOBaHUS MccenoBaHuil. PaGorta BbimonHeHa npu (QUHAHCOBOW MOIAEPIKKE
Komutera Haykn MunucrepctBa oOpasoBanus u Hayku PK mo «IIporpammHo-iienieBoe puHaHCHpOBa-
Huey», Ne roc. peructparmu 0115PK01782.
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O.A. HypkenoB 1 C. 1. ®asbuios !, A M. Fazannes 2
JK.B. Corbaena ', IIL K. AMepxanoBa e Koapinosa *

1 .
OpraHuKaibIK CHHTE3 XaHe KeMip xuMus nHCTUTyThl KP, Kaparaums! k.
2 . .
Kaparanael MeMIIeKeTTIK TeXHUKANbIK yHUBepcuTeTi, KP BI'M
3 . .
E.A. bexetoB aTeiHarsl Kaparanasl MmemiiekeTTik yHuBepcureri, KP bEFM

N30HUKOTHUH KbIIIKBIJI THAPA3UL
TYBIHABIJTAPBIHBIH CUHTE3I MEH KACUETTEPI

AnHotanusi. Makanana 6enrini TyOepKyesre Kapchl mpernapar - W30HUKOTHH KbIIKbUT ruapasuainiy (MHKT)
XUMUSUTBIK TPaHC(HOPMAIUSICHI Typajibl TOXKIpHOEIiK jKoHe 9/1e01 MaTepHaiap )KoHe OHbIH KONTEreH TYbIH bLIAPbI-
HBIH KYpPBUIBICTAphl MEH OJap/blH (apMakoJOTHsUIBIK OesICeHAUTIri OolblHIIA 3epTTeynepi Kenripiiren. Kesex
CaHBIHBIH KbICKapYbIMEH JKOHE YPHICTIH COWKECTEHYIMEH CHIATTAlaThlH M30HUKOTHH KBIIIKBUIBI MEH T'MIpa3vH-
THJPATThIH MHUKPOTOJIKBIHABI CoyjeleHy ocepinie opekerrecyi apkpuibl MHKI-iH Oipcarbuibl cuHTE3aey oaici
xacannpl. benzonnmzornonuanar meH ¢ypaH-2-KapOOHWIN3O0THOIMAHATHIH (alleTOH/Ia COWKEC XJIOpaHTHIPUATEP
MEH KaJuil poIaHuIiHiH iN Situ KeI3ABIPY apKbUIbI alIbIHFAH) U30HUKOTHH KBIMIKBUIBI FHAPA3HAIMEH KOHICHCALMS-
Jay apKpUIl THOCeMHKapOasunx TybHAbIIapbl cunHTe3nenni. MHKI-HiH 2,3-1u0poMmponnin3oTHOaHATEIMEH
OpeKeTTeCyiH 3epTTey Ke3iHJE, peakls MOJICKyJa TeTepOIMKIN3aIMsIFa YIIbIpan apajblK OpbIHOACKaH THOMOYe-
BrHa KeiiH 1,3-tnazomunni ty3eni. MHKI -iH MeTakpHIOMIH30 THOIIMAHATIICH OpEKETTeCyl Ke3iHAe COMKeC THOCEMHU-
KapOa3uJ TYBIHABUIAPH! aJbIHIBI. PeakuMsuIbIK KOCHAHBIH TEeMIICpaTypachlH >KOFapIIaTy)KoHE YaKbITHIH apTThIPY
Ke3iHge TnoceMukapOasua 5,6-auruapo-1,3-tua3uH-4-0HbIH TY3€ OTBHIPBIT MOJIEKYJIa apajiblK IeTePOIMKIN3AIUIFa
yusipaiiabl. UHKT -iH KYKIpT KeMipTeriMeH KYWIIprill KajduiAiH KaThICYbIMEH 9PEKETTeCyi Ke3iHAe KaJluil Ty3bl-
HBIH THAPA3HHOAUTHON30OHUKOTHH KBIIIKBUTBI TY31JIiM, K€3€KTi KOCHAHbI TY3 KBIIIKBUIBI €PITIHAICIMEH KbIIIKbLUIIAH-
JBIPY apKbUIBl 5-(mupuanH-4-un)-1,3,4-okcaanaszon-2(3H)-Tron eHIMiHIH Ty3inyiHe oKeJeTiHi 3epTTemiHmi. AJIbIH-
FaH HOTHIKEJIep, U30HUKOTHH KBIIIKbII THJPa3u/li HETi3iHAe jKaHa Ker(pyHKIHMOHAIbI TybIHIbUIAPBIHBIH apachiHIa
THIMJUIITT XKOFapbl OMOJIOTHSIIBIK OCJICEHIl 3aTTaplibl 13A4€CTipy >KYMBICTaphl ©3€KTi jKoHE Nalaanbl eKeHiH pac-
Tanbl.

Tipek ce3mep: ruapasu] W30HUKOTUH KBINIKBUIBI, (THUBa3H[, T'MApa3oHAap, THOCEMUKapOa3uarep, TyOepKy-
Jesre Kapcel npenaparrap, IMP-cnextpockonust.
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NUMBER ¢ AND NATURAL SERIES OF NUMBERS

Abstract. If we present the number ¢ in generalized form as the infinite radicals and infinite fraction, the
concepts such as the proportion of the golden section and the fundamental nature of the infinite natural series of
numbers are interrelated. These concepts comprise in the basis of process of self-organization of complex systems as
the most stable relations of structural (information) and disordered (entropy) components, expressed as the number
¢, and directed in an infinite sequence of transition from level to level with the improvement of the system.

In this article the number ¢ is generally presented in the form of infinite radicals and infinite fractions with
output to humeric sequence containing the number ¢, and natural numbers.
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YUCJIO ¢ U HATYPAJIbHBIH PSIJ] YUCEJI

Annoranusi. Ecnu uucno ¢ mpeznctaBuTh B 000OLICHHOM Buje 4yepe3 OeCKOHEUHbIE KOPHH U OECKOHEUHYIO
JIpo0b, TO TaKUE MOHSITHUSI KaK MPOIMOPIMS 30JI0TOTO CeUeHUs] U (PYHIaMEHTAIbHOCTh OECKOHEYHOTO HATYPajIbHOTO
psina gucen OyayT B3aMMOCBSA3aHBI MEXLy COO0H. DTH HOHATHS COJIEPKATCSI B OCHOBE IIPOIIECCOB CAMOOPTaHU3aAIH
CJIO’KHBIX CHCTEM B KauyecTBE HanOoJiee YCTONUMBBIX COOTHOIIECHUH CTPYKTYPHOU (MH(OPMAIIMOHHOH) M HEYHOps-
JOYCHHOW (PHTPOMMHHON) COCTABISIOIINX, BBIPAXKAEMBIX YHCIOM (@, M HAIpPaBIEHHOIO B OECKOHEYHOCTH IOCIe-
JIOBAaTEJIBFHOTO NIEpexo/ia ¢ YPOBHS Ha yPOBEHb 110 MEPE COBEPIICHCTBOBAHHS CHCTEMBI.

B craTtpe uncio ¢ 0600IIEeHHO MTPEACTaBICHO B BUJIE OECKOHEUHBIX KOPHEH U OECKOHEYHOH APOOH C BBIXOJOM
Ha YHCIIOBBIE MTOCIIE0BATEIHLHOCTH, COAEPIKAIINE KaK YHCIO ¢, TAK U HATYPAIbHBINA PSJ] YUCETL.

KiroueBble c1oBa: yncna, HaTypaJabHbIE PSABL, 30JI0TOE CEYEHUE, COOTHOIIEHUE, CTPYKTYPHAs COCTABIISAIOIIAs,
HEYMOPAA0UYEHHAas COCTaBIIAIONIAsl.

BBeaenue

IIpomopumst 3omoToro cedenus ¢ = 1,618... HACTOIBKO HMIMPOKO OXBATHIBAET CTPYKTYpHOE COBEp-
LICHCTBO MHOXECTBA Pa3HOOOpa3HBIX OOBEKTOB, YTO paccMaTpHBaeTCs Kak cBoeoOpasHas (opmyna
Mupo3aanusi [1]. OcoO0EHHO 4YETKO 3TO BBUIABISETCS HPU SHTPONUHHO-MH(POPMALMOHHOM aHAIN3E
CaMOOPTAHU3YIOMINXCS HEPApXUIECKUX CHCTEM Ha CaMbBIX paHHUX JTamax craHoBiieHus [2-8]. Tem
BAYKHEE YJENATh BHUMAHHE KAKIOMY aHAJIUTHYECKOMY BBIPAKEHHUIO UYUCJIA () C LEIbI0 YTOYHEHUS H
pacIipeHns ero MecTa Kak B MaTeMaTHIeCKOM, TaK M PealbHOM MTPOCTPAHCTBE.

B srom mnnaHe mnpencTtaBiseT MHTEPEC HMHTEPNPETALMsS MPONOPIHUM 30J0TOTO0 CEYEHHS B BHIE
0eCcKOHEUYHBIX KOpHei U GeckoHeuHol 1podu [1]. B mepBom cinydyae umeer Mecto Gopmyiia
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o= 1+J1+ 1+ V1+.... 1)

3nmeck pelieHne HaXoAUTCs MyTeM npeoopasoBanus (1) B Gonee oOmuii BUA

x=\/1+ 14+ V1+... )

1 BO3BEIICHHS B KBaJpaT 00CHX YacTe paBEHCTBA

x2=1+J1+ 1+V1+.... (3)

Tak kak W B 3TOM Cilydae KOPHEBOE BBIPAKCHHE OCTAETCSl OCCKOHEYHBIM, TO OHO HJICHTHYHO
thopmyre (2), ¥ TOATOMY TTOITydaeTCsl H3BECTHOE KBAIPaTHOE YPaBHEHHE

X2 =1+ x (4)
C TOJIOKUTECIIBbHBIM KOPHEM

1++/5
2

=1618..=¢. (5)

AHAJOTHYHO, HO C HEKOTOPHIM CBOEOOpA3HMeM aHAJIM3UPYETCS BBIpaKCHHE JUI1 (@ B BHIE OEcKo-
HEYHOH poOu
p=1+ T (6)

1+———
1+ 1

BT

3nech mpeoOpazoBanue K Oosiee 00IIeMy BUAY IPUBOAUT K (popmyie

x=1+—7F—, (7)

B KOTOpOW oOIIMii 3HAMEHATelb BBUJY €ro OCCKOHEYHOCTH OKa3bIBaeTCs HICHTUYHBIM BCEMY BBIpa-
»eHHIo (7), TO3TOMY CIIpaBe/IIuBa 3aMeHa

1
x=1 +'; ) (8)

OTKYJla BHOBb IPUXOUM K YPaBHEHHIO (4) C €ro MOJ0KUTETFHBIM KOpHEM (5).

B 00oux ciydasx MCHONB3YIOTCS MPHEMBI 00O0OIEHHS, a TaK)Ke CBOWCTBA OECKOHEYHOCTH, W 3TO
[IOMOTaeT MOCTUYb YMCIIO () KAK «COKPOBHIIHHILY CIOPIPHU30B» [1], XOTS M caMa OECKOHEYHOCTh MOJIHA
HEOXXUJAHHBIX OTKpoBeHHMH [9-11]. A 4YTO ecinu NPOJOKHTH OO0OOIICHWE, 3aMEHUB EIUHHIYy Ha
HaTypalbHBIA psia uucen B BoIpaxkeHusx (2) u (7) M mpoaHanu3upoBaTh 00€ OECKOHEYHOCTH ISt
OECKOHEYHOT'0O MHOKECTBA HaTypalbHBIX uncen? Tem Oosiee 4TO caMm 1O cede BOMPOC «A HTO, eciiu?»
OTHOCHTCA K pa3paay KpeaTuBHBIX [1]?

Psaabl OeckoHeYHBIX KOPHei 1 apodei

BeckoneuHble KOPHHU B BBIpaXKEHUH (2) MOTYT ObITh 0000IIEHHO NPECTABICHHI B BUIE

X = n+\/n+ n++vn+.... 9)
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BosBeaeHue B KBaApaT JaeT pe3ysibTar
X =n+x, (10)
U3 KOTOPOTO CleayeT obiast popMmyJia Jst HOJOKUTEILHOTO KOPHSI

x =0 (11)

Ha camowm gene 3to BBIPAKCHUC TPEACTABIIACT coboif O6HIPII>1 WICH KaKOIr0-TO HCU3BCCTHOI'O psAaa

1+v1+4n

a, = 2 y

(12)

KOTOPBIM OIHCHIBAETCS. YACIOBAsI MOCAEAOBATENBHOCT IIst N = 1,2, 3 ... n ... DT0 pacxoasmuiics
psiz (8, — o mMpH N — ©©), a ero YUCICHHOE BBIpAYKEHUE OOHAPYKUBAET HEKOTOPHIE PETYIISIPHOCTH YKE B
MIEPBBIX TPEX JECATKaX WiICHOB (Taldm. 1).

Ta6auna 1 — Yucnosas nocienosarensHocTs” psiga (12)

n an n a, n a, n a, n an n an
1 | 1618 | 5 | 3®) | 11 | 384 | 16 | 4531 21 5,109 26 5,623
2 | @ 7 |3102| 12 | (@ | 17 | aes3 22 5216 | 27 5,720
3 | 2302 | 8 |[3372| 13 | 4140 | 18 | 4772 23 5321 | 28 5,815
4 | 2561 | 9 |[3541| 14 | 4274 | 19 | 4887 24 5424 | 29 5,908
5 | 2791 | 10 |3701| 15 | 4405 | 20 (s 25 5524 | 30 (8

*a, IPUBEIEH TIO TIEPBBIM YETHIPEM IU(PaM Tl GECKOHETHBIX JIECATHYHBIX IpO0eii

B 371011 nocnenoBaTebHOCTH NOSBIEHUE YUcel HaTypaiabHOro pszaa N mocie a; = ¢, HauMHAas c ay,
MOIYMHSETCS BIIOJIHE OYEBUIHOM 3aKOHOMepHOCTH, koraa kaxaomy N coorBerctByer N = N (N — 1), u
TOT/Ia HATYpaILHBIN psi yrcen ay = N MoxkeT ObITh BBIpakeH uepes psf (12) kak

1+,/1+4N(N-1)
ay = LHIEED, (13)

HpI/I‘IeM, OTOT pdA HAYUHACTCA C COWHUIIBI, T.C. TIIOJIHOCTBIO OXBATbIBACT HATYPAJIbHYIO
MIOCJIC/I0BATETIBHOCTD.

Takum o0Opa3zom, paBeHCTBO (13) MOXKET paccMaTpuBaTBhCS B KauecTBE CBOEOOpA3HOIO reHeparopa
HaTypaJbHBIX YUCEIL. HO, MMO-BUAUMOMY, Ooitee CYIIECTBEHHO TO, YTO HaTypaHBHI)II\/’I pAa ABIACTCA 4aCThIO
Oosee o01Iero psaa, A1 KOTOPOTo BCS MOCIEA0BATEIHLHOCTD HEMPEMEHHO COJICPKHUT YHCIIO () B KAUECTBE
MEepPBOT0 WICHA. DTa MOCIEA0BATEIILHOCTh COJACPKUT U €IIe OIHY PEryJISIpPHOCTh, KOTOpasi BBIPAXKaeTcs B
TOM, YTO YHUCJIO IMTPOMEKYTOYHBIX YWICHOB piAda MCXKIAY HaTypaJlbHBIMH YHUCJIIaMH YBECIIMUMUBACTCA 110 MEPE
Bo3pactanusi N Ha nBa wieHa. Tak, mocie N = 1 (mpu n = 0) cogepkutcst TONBKO Yucio @, mocie N = 2
MPOMEKYTOUYHBIX 4WIEHOB cTaHoBUTCA 3, mocie N = 3 wux yxe 5 u T.0. Ecnm 00o3HaunTh umcio
npoMexxyToyHblx wieHoB Mexxay N u N + 1 xak K, To 1aHHast 3aKOHOMEPHOCTh MOXKET OBITh BHIPA)KEHA B
BUjIe apu(hMETHIECKO MPOrpeccuu

k=2N-1. (14)

Bonee nerampHOE TIpenCTaBIICHWE IIPOMEXKYTKAa MEXKIY IIOCIEAOBATCILHBIME HATypaTbHBIMHU
quciiaMH, BIUTOTh 10 K — oo mpu N — o0, MOXeT ObITh COMOCTAaBICHO, HAPUMEP, C YBCIHUCHUEM
MH(OPMAITMOHHON €MKOCTH KaKHX-JTMOO CIOXHBIX CHCTEM II0 Mepe mepexo/a Ha 6ojee BBICOKHE YPOBHU
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caMoOpraHu3aluy, TeM 0oJiee 4To Mepexo] C MEPBOro YPOBHS Ha BTOPOH XapakTepu3yeTcs MpOoropuuen
30JI0OTOTO CEUEHHS, BIIEPBbIE 3aKPEIUIAIOUICH MPEBOCXOJCTBO CTPYKTYpHOW (MH(OPMAIIMOHHO)
cocrasisitoreit cucremsr (0,618 : 0,382) [2,4,12,13].

BeposiTHO, OOHapyKeHHBIE 3aKOHOMEPHOCTH IIpH aHalM3e NpEeACTaBICHUs YHWcia ¢ B BHIE
0ECKOHEYHBIX KOPHEU SIBISIOTCS JOCTATOYHO YHHKAJbHBIMH, TaK KaK OHM HE BOCIPOU3BOISATCS MpPH
MoJOOHOM >Ke€ aHAJIN3E YUCIIa @ B BHJE OECKOHEYHOH IPOOH.

Taxk, st paBencTB (7) u (8) manpHeee 0000IIeHNEe TPUBOINT K (popmMam

x=n+ ;1 , (15)
n+—g—
n+ T

Ly,

x=n+-—, (16)

W3 mosmyyeHHOT0 KBaApaTHOTO YpaBHEHUS

x*-nx-1=0, (17)
HaXoaIum HOJIO)KI/ITGIILHHﬁ KOpCHb
+Vn?+4
g = THVnite (18)

2

1 COOTBECTCTBYIOUICC BBIPAXKCHUC IJIA O6HIGFO YJICHa psaa

+Vn2+4
a, = % . (19)
PacueTs! mocienoBaTeIFHOCTH TI0 3TOMY DSy IIPUBEICHBI B TabuIie 2.
Tab6muna 2 — Yucnosas nmocnenoBaTeabHOCTS psiza (19)
n an n an n an n ay n an n an
1 1,618 6 6,162 11 11,09 16 16,06 21 21,04 26 26,03
2 2,414 7 7,140 12 12,08 17 17,05 22 22,04 27 27,03
3 3,302 8 8,123 13 13,07 18 18,05 23 23,04 28 18,03
4 4,236 9 9,109 14 14,07 19 19,05 24 24,04 29 29,03
5 5,192 10 10,09 15 15,06 20 20,04 25 25,03 30 30,03

[MpuBeneHHas B Tabiuile YMCIOBas MOCIEIOBATEILHOCTD (C OrpaHUYEHNEM OECKOHEYHBIX YHCIOBBIX
npoOeil Mo nepBbIM YeThIpeM IHudpamM) CTPEMUTCS K 3HAUEHHIO

_ n+ vn?
lima,=——=n
n-co 2 (20)

U TI03TOMY pacxonurcsi. B 9Toit ob6nact BBUAY @, = N JaHHBINA P/l ¢ OECKOHEYHO MAJIOW HOTPELUTHOCTHIO
COBIAJAaeT C HATypaJbHBIM DPAJIOM 4YUCEN, T.e. 8, = ay = N, HO 0e3 TOil CTPOroi NpHUHAIUICKHOCTH
HarypajbHOro psna (13) nocnenoBatensHocTH (12), OCHOBaHHOW Ha MPOMCXOXKICHUU U3 MPEICTABICHUS
yucia (p depe3 OeckoHeuHble KopHU. Kak m aToT psin, mocnenoBatenbHOCTh (19) mpu n = 0 Tarke
HAYMHACTCS C eIUHUIBI U TIepexoa K @ npu N = 1. Ho npu SKCTpanoisuuu B OTpULATeIbHbIC 3HAYSHHS N
OHa IIpH N = —1 emie pa3 1aeT NPOMOPLHUIO 30JI0TOTrO ceueHus a.4 = 0,618...!

IIpencrasienne ¢ B Bue OECKOHEYHOI ApoOU MormycKaeT eie Oolbinee 0000IIeHNE, COXPAHSIONIEe
CBOJIMOCTB €T0 K HCXOJTHOMY BapHaHTy TOJBKO C €TUHHIIAMH:

— 82 ——
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XxX=n + —n+ nn y (21)
n+———
n+m

3I[eCI) MMOBTOPCHUE YKC UCIIOJIb30BaAHHBIX HpeO6pa3OBaHI/If/'I IMPUBOAIUT K BbIPpAKCHUAM

x=n+=, (22)
X
X*—nx—n=0, (23)
OTKyJda HaXOOUM MOJIOKUTEIbHBIN KOpC€Hb
NY3
x:n+n+4n, (24)

2

KOTOPBII JaeT BO3MOKHOCTH (DOPMHUPOBaHHUSI HOBOW TIOCIIEAOBATEIBHOCTH

n+vn2+4n

an, = 2

(19)

PesynbTaThl pacdeToB o 3TOM MOCIEA0BATEILHOCTH PUBEICHBI B Ta0HIIE 3.

Tab6muna 3 — Yucnosas mocinexoBaTeIbHOCTE psiza (25)

n a, n a, n a, n a, n a, n a,

1 1,618 6 6,872 11 11,922 16 10,944 21 21,956 26 26,964
2 2,732 7 7,887 12 12,928 17 17,947 22 22,958 27 27,965
3 3,791 8 8,898 13 13,933 18 18,949 23 23,959 28 28,966
4 4,828 9 9,908 14 14,937 19 19,952 24 24,961 29 29,967
5 5,854 10 10,916 15 15,940 20 20,954 25 25,962 30 30,968

Orot pax, B orinume ot (12) u (19), npu n = 0 naer 3Hauenue ap = 0, ganee cBosICh Npu a; K ¢. Ilpu
HKCTPAOJISLIUH B CTOPOHY N — 00 MpeJies MOCIeI0BaTeIbHOCTH (25)

I _n+,/n(n+4)_n+\/ﬁ_
nl—I}goan_ 2 B 2 - (26)

Takxke, kKak s (19), okaspiBaeTcs B obnactu 6eckoHedHo Onm3koro paBeHctsa N = N. Dtum 06a psina,
MOJIyYSHHBIE Ha OCHOBE OECKOHEYHOH IPOOH, OTIIMYAIOTCS OT Psiia Ha OCHOBE OECKOHEYHbIX KopHei (12),
KOTOPBII UMEET MpeieN 3HaueHUH 00IIero uieHa

V4
lim a,, = ' Vn
n— 2 (27)

OCTAIOIINXCS B 3aBUCHMOCTH OT KBaJApaTHOTO KOpHS N. Ho Gosee cTporas reHeparivis HaTypaIbHBIX 9UCeTT

IIPUCYIIIA TOJIBKO IOC/IE0BAaTENbHOCTH, OOPa30BaHHOM OT IIPECTABICHUS YUCIa ( B BUJIE OECKOHEUHBIX
KOpHEH.

BriBoabl

YHUKaIBbHOCTh MPOIOPIMKM 30JI0TOr0 CeueHus (4uciaa ¢) ¥ (yHIAMEHTaJIbHOCTh OECKOHEYHOI'O
HaTypallbHOTO psizia yrcen N OoKa3bIBalOTCs COSIMHEHHBIMU MPH MPEACTABICHHH YUCIIA @ B 0000IIEHHOM
BH/IE Uuepe3 OCCKOHEUHBbIC KOPHU M OECKOHEUHYIO IPO0Ob.
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B nepBoMm citydae HaTypaIbHBIA Psii BOCHPOU3BOAUTCS a0CONIOTHO IO YCIOBHIO

14+ J1+4N(N - 1)

aN - 2
B rIpeaciiax O6HI€I>1 II0CJaCeaA0BaATCIBHOCTHU
__1+V1+4n
an, = —2 y

B KOTOPOU COJICPIKUTCS YUCIIO (P B BUJIC ;.
Bo BTOpoMm ciryuae (depe3 OeckoHeUHYIO Ipo0h) 00IIIast MOCIEA0BaTENHHOCTD BEIPAXKaeTCs KaKk

n+vn?2+4

a =
n 2

C TpeAesoM, JIUIIb NPUOIMKEHHO NPH JANEKOH SKCTPaNoJsILKUK COBINAAAIOIINM C HATYypaJbHBIM PAIOM

qucenl

lima, =n=N.

n—oo

31ech MpOHOPIUS 30JI0TOTO CEUCHHUS MOTydaeTCs IBaKIbI: npu a; = 1,618... u npu a; = 0,618...
Bbonee 06001eHHBII BapuaHT HEMPEPHIBHON IPOOH ¢ OOIIMM YICHOM

n++vn?+4n

a =
" 2
COXpaHAeT TeHepaluio uyuciaa ¢ mpu N = 1 u cTpemyieHHe K HaTypajbHOMY psIy 4YHCeNl TpHu
OKCTPAIIOJIALUA B 0OECKOHEYHOCTH

lima, =n=N.

n—o0

OTa 0cOOEHHOCTh OTCYTCTBYET B MOCIEIOBATEILHOCTH, 00pa30BaHHOMN MPH 00OOLICHUN BbIPAXKEHUS
¢ B BUJIC HENIPEPBIBHBIX KOPHEH, IIOCKOJIBKY

lim a, = Vn,

n—oo
HO KOMIICHCHUPYCETCA ITOJIHBIM BOCIIPOM3BECACHHUECM HATYPAJIbHOI'O ps/ia YUCCII.
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B.II. Maabiues, 10.C. 3yopuna, A.M. MakawmeBa
JK.O6imeB aTbiHaaFbl XUMHA-MeTaLTyprust HHCTUTYThI, Kaparannsr K., Kazakcran Pecrny0inkacst

¢ CAHBI 7KOHE CAHJIAP/IbIH, JIAF IBLIBI KATAPBI

AnHoTanus. Erep ¢ caHbIH IIE€KCi3 O6JIIICK JKOHE MIEKCi3 TYOIp apKbUIbI JKAJBIJIAHFAH TYPJIE €JIECTETCEK,
OHJIAa KECIHIIHIH Tene-TeH eTill eKire 0eTiHy MPOMOPIHACH KOHE MIEKCi3 CaHAapAbIH JaFIbUTbl KaTaphIHBIH TyOereii-
JIT1 CHUSAKTHI TYCIHIKTEp 63apa OaiaHbICTEI 0OJa bl

XKyieni skerinmipyiHe Kapaill JeHreijieH jaeHreiire mekci3 Oipi3ai aybIiCyblHa OaFbITTalFaH, pPETTEIMEreH
(oHTpOTIHIHAI) KypaMaac OeIiKTe (¢ CaHBIMCH OPHEKTENETIH XOHE TYPAKTHl KYPBUIBIMIBIK (aKIIapaTThIK) apa
KaThIHAC PETIHAE KUbIH XKYienepiiH 03iH 631 YibIMAACThIPY NPOLECCTEPIHIH HEri31He 0Chl TYCiHIKTep O0JaIbl.

Makanana ¢ caHbl CaHABIK PETTUTIKKE IIBIFYMEH CaHAAP/bIH JaF/IblIbl KaTapbl peTiHAEAS, ( CaHbl PETiHIE e
LIeKCi3 Ok JKoHe MIeKCi3 TYOIp TYpiHe Kajlbliiaid KOpCeTUIreH.

Tyiiin ce3mep: caHmap, JarablIbl KaTap, KeCIHAIHIH Tele-TEeH eTill eKire 0eiHyi, apa KaTblHAC, KYPBUIBIMIIBIK
apa KaTbIHac, peTTeIMereH Kypamac Oeik.
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CONCENTRATION OSCILLATIONS AND MOVING FRONTS
IN THE CHEMICAL REACTORS. MATHEMATICAL MODELS
AND THEIR ANALYSIS

Abstract. The paper deals with the simulation of kinetic regimes in chemical reactors for two cases: the
absorption process with the moving front, accompanied by an instantaneous chemical reaction and transition regimes
in through-reactors with multi-stage autocatalytic reactions.

In the first case paper deals with a problem of gas absorption accompanied by an instantaneous, irreversible
reaction in the liquid layer taking into account the influence of reaction resulting product on the arising and velocity
of a moving reaction plane. The effect of such factors as gas phase diffusion resistance, absorbed component
concentration in gas phase, active component concentration in liquid, and values of the direction and cross diffusion
coefficients has been investigated. It is shown that surface concentration of a reaction resulting product reaches its
maximum value in the moment when reaction plane starts moving into the liquid depth. The results obtained are
likely to be of useful for chemical engineering science.

In the second case approximate relations for calculating velocities of wave concentration fronts under the
system non-ideality have been obtained. It was shown that non-ideality led to increasing wave front velocity in the
transition regime. The results of the research can be used in the engineering method of calculating the intensity of
the processes of chemical transformations and optimal working volume of non-isothermal reactor and for the design
of various chemical apparatuses.

Key words: modelling of chemical reactors, moving front, instant chemical reaction, recycle, autocatalytic two-
stage reactor, Belousov-Zhabotinsky reaction
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KOHIOEHTPAIIMOHHBIE OCHHUJIVIALINA "
HOABUXHBIE ®POHTHI B XUMHNYECKHUX PEAKTOPAX.
MATEMATHYECKHUE MOJAEJIN U UX AHAJIN3

AnHoTanusi. B crathe paccmaTpuBaeTcs MOJEIUPOBAHUE KHUHETHUUECKUX PEKUMOB B XUMHUYECKHUX
peakTopax s JIByX CllydaeB: mpoliecca abcopOmuu ¢ JABWKYIIUMCS (POHTOM, COMPOBOXIAIOIISHCS
MTHOBEHHOM XMMUYECKOHN peakiueil U MepexoJHbIX PEeKUMOB B MIPOTOYHBIX PEAKTOPAX ¢ MHOTOCTAIUM-
HBIMU aBTOKATAIMTUUECKUMHU PEAKIIUAMMU.

B mepBoM ciyuae B cTaThe paccMaTpHBacTCs mpobiieMa abcopOImu rasa, COMPOBOMKIAMOIIEHCS MTHOBEHHOM
HEOOpaTUMO# peakiieil B CJI0€ JKUAKOCTH C YYETOM BIHSHHUS PEaKUHH I10JIy4aeMOro MPOAYKTa Ha CKOPOCTh
JBUOKyLIErocs GppoHTa peakuud. Bputo MccienoBaHO BIMSHHE TakWX (DaKTOPOB, Kak compoTuBieHHe muddy3uu
86
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ra3oBoi (ha3pl, KOHLEHTpaHs adbCOpOMPYEeMOro KOMIIOHEHTa B T'a30BOH (ha3e, KOHIIEHTPAMU aKTHBHOTO KOMIIO-
HEHTa B XHJKOCTH, a TAaK)Ke 3HAUCHHUS NPSIMBIX U NepeKpecTHhIX Kodduunento nquddysun. [lokasano, yro no-
BEPXHOCTHAs KOHIEHTPALUS PEAKIMU MOTy9IEHHOTO NMPOAYKTa JOCTUIaeT MAaKCHMAJIbHOTO 3HAYEHUSI B TOT MOMEHT,
Koraa (ppoHT peakuny HaAYMHACT JBUTaThCS B MIyOMHY KHUAKOCTH. IloTydeHHBIE pe3ynbTaThl MOTYT OBITH ITOJIC3HBI
JUISL UHKEHEPHON XMMUYECKOM HAyKH.

Bo BTOpOM ciydae ObLIM TOTy4YeHBI MPUOIMKEHHBIE COOTHOLICHUS ISl pacdeTa CKOPOCTH KOHIIEH TPAIlIMOHHBIX
BOJIHOBBIX ()POHTOB AJISI HEMJCATHHOW CHCTEMBI B NEPEXOTHBIX KOJEOATENbHBIX peXMMax. BpIIo mokas3aHo, 4To
HEHJECaTbHOCTh NPUBEA K YBEINUCHHUIO CKOPOCTH BOJTHOBOTO (DPOHTA B MEPEXOAHOM pekuMe. Pe3ynpraTsl mccie-
JIOBaHMSI MOTYT OBITH UCIIOJIB30BaHbl B METOAMKE MHKCHEPHOTO paciyeTa MHTEHCHBHOCTH MPOLECCOB XUMHUYECKUX
NpeBpaIleHUi U ONTHMAIBFHOTO paboyero o0beMa HEM30TEPMUUECKOTO PEaKTOpa W MPH HPOEKTHPOBAHWHU pPa3iivy-
HBIX XUMHYECKHUX allaparos.

KoaroueBble cioBa: MOJETMPOBaHHE XUMHUYECKUX PEAKTOPOB, JIBIKYIIMHCS (POHT, MTHOBEHHAs XUMHYECKast
peakuus, pelyKII, aBTOKaTaIMTHYECKUI IBYXKAaCKaAHBIN peakTop, peakius benoycosa-XKaboruuckoro.

Beenenne

MOI[GHI/IpOBaHI/IC XUMHUUYCCKUX PCEAKTOPOB IJId OCYHICCTBIICHUA CJIOKHBIX (1)I/I3I/IKO — XHUMHYECCKHUX
MpoIIecCOB TpeOyeT yuera 0cOOEHHOCTEH KUHETHKH XMMUYECKHUX MPEBpAIlCHHH M YCIOBUN MPOTEKAHHS
TewIo- U Maccomneperoca. IIpu 3Tom 3adacTyro NpaBUIIBHBIM BBIOOP MOJENBHOW CHUCTEMBI IO3BOJISIET
n00uThCs OoJbIEH 0OIIHOCTH BBIBOJOB U IaTh BO3MOXKHOCTb CO3JaTh METO/IBI pacieTa IIMPOKOro Kiiacca
CHCTEM U PEaKTOPOB.

B pabore paccMoTpeHO MOJenMpOBaHHE IS ABYX CIydaeB: IMpolecca adcopOUMU C TOABHKHBIM
(hbpOHTOM, COTIPOBOXKIAIOMIIECIHCSI MTHOBEHHOM XWMHYECKON peakmued, M TEepEeXOAHBIX PEXHMOB B
MMPOTOYHBIX pE€aKTOpax C MHOFOCTaﬂHﬁHLIM MEXaHU3MOM XHMHYECKOMN p€aKknnu, COIPOBOXKAAIOIINXCIA
peXUMaMU KOHLIEHTPALIMOHHBIX OCUMIUISALIUMN.

1. MoaenupoBaHue NOABM:KHBIX (POHTOB B MPOTOYHBIX XHMUYECKHX PEaAKTOpaX
PaccmarpuBaetrcss mporiecc  XeMocopOIMH, B KOTOPOM MOXET BO3HHUKHYTh  TOJIBIIKHBIN
KOHIIEHTPALIMOHHBIN (POHT peaKLnu:

A+BoE (1)

KommoneHT B siBisieTCsl akTHBHBIM KOMIIOHEHTOM, H3HAYaJIbHO MPUCYTCTBYIOIIUM B CJIO€ KUIKOCTH
B pacTBopeHHOM Buze. KommnoneHt 4 nuddynaupyer u3 riryOuHbI Ta30BOi (a3bl K HOBEPXHOCTH pa3ziena
XKHUIKOU M ra3oBoi (ha3 M O OmpenesieHHOro MOMEHTA HE MOXKET INPOHUKHYThH B TIyOb JKHUAKOTO CIIOS,
MOCKOJIBKY YK€ Ha MOBEPXHOCTH Pa3Jielia XKHUIKOH U ra30Boi (a3 MpOMCXOAUT MIHOBEHHAS XMMUYECKast
peaknus U oOpasyeTcs HOBbIH KOMIIOHEHT £.

Kak ToJibKO NpPOMCXOAWT HMCUEpPIBIBAHME KOMIIOHEHTa B BOJM3M MOBEPXHOCTH paszzaena, (GppoHT
peaknuyd HauyuHAeT TMepeMEeIIaThCsl ¢ HEKOTOPOW CKOPOCThIO B TIyOHMHY ciosi kuakocTH. OmHaKo
CKOpOCTh €ro MepeMeleHHs] He TIOCTOSHHA, a U3MEHSIETCS BO BPEMEHH. B 3TOT MOMEHT KOHIIEHTpaIHu
KOMIIOHEHTOB A M B Ha moBepXHOCTH (POHTA PEaKUUH PaBHBI HYNIO, UMEET MECTO TOJbKO nuddy3us
KOMIIOHEHTOB A U B B )KHJIKOM CII0€, KOTOpast JMMUTHPYET CKOPOCTh Tpoliecca.

[porecc xemocopOuum paccMaTpuBaeTcss Bo BpeMeHHOM uHTepBasie [1]. Tlpu MomenupoBaHun
T Py3MOHHBIX MPOLIECCOB UCIIONIB3YEM MOHATHE O MpakTHYecKux Ko3ddunuentax auddysun. Jannsiii
MOJXO/ MPH ONUCAHWM MHOTOKOMIIOHEHTHOH auddy3uu B xuakod daze ymoOeH, 4eM HCIOJIb30BaHHE
ypaBHeHnit MakcBema-Credana, TOCKONBbKY JaeT sIBHOE BBIpAXKEHUE I TIOTOKOB KOMIIOHEHTOB Uepe3
WX IpaaneHThl. PaHee Mbl IPUHUMAIH, YTO IPU MaJbIX KOHIEHTPALMSIX XUMHYECKH aKTUBHOHN puMecH B
B pacTBOpe, UYTO U pealu3yercsi B OOJBIIMHCTBE XEMOCOPOLMOHHBIX IIPOLIECCOB, NPAKTHYECKHE
k03¢ dunmeHTsl TUddy3un MOKHO CYMTATh TOCTOSHHBIMHU[2-3].

OnHako 3TO HE BCerjza aJeKBaTHO OTBEYAeT MOJEIH Iporecca. Takum oOpa3oM, HpH ONMHCAHUU
MOJICJIN HE YUUTBIBAETCA MEXMOJIEKYJISIpHOE B3amMmozencTBue. [is HenaeanbHOW CHCTEMBI, T.e. VIS
ydeTa MEXMOJIEKYJIIPHOTO B3aHMMOJEHCTBHS HEOOXOIMMO HCIOJIb30BaTh 3aBUCHMOCTH KOd(QHUIMEHTA

nuddysur 0T KOHLEHTpamuu KomnoHeHTta [4] m mapamerp W, , YYMTHIBAIOIIMA MEKMOJIEKYIIPHOE

B3aNMOJICHCTBHE:
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D=D,(1-2w, X), 2)
W, =K‘[28AX (g0 + 6y )] 3)

rae D - kosdurment muddy3un KoMmoHenTa B peanbHOil cHCTeMe; Di - k03 pummenT quddy3un st

UICATIBHON CUCTEMBI;, &5y & pp 1 Eyy - DHEPTMH B3aUMOJEHCTBUS COOTBETCTBEHHO MEXIY MOJIEKYJIaMH

pearentoB A u X, Au A, X u X; K - mapameTp, 3aBUCAIINN OT MOJICIH XKUJKOTO COCTOSIHUSA, X- B JAHHOM
ciydae kujkas cpena, A- mudQyHIUpyONmMi KOMIIOHEHT, B HallleM ciiydyae KOMIOHEHTHl A, B, E, X-
cpena.

[Totoxu komMrnoHeHTOB B u E B ®UAKOW (ha3e ONMUCHIBAIOTCS CIICAYIOIIUMU YPABHCHUSAMH, C YUETOM
nepekpecTHbIX AU HY3HOHHBIX TTOTOKOB:

B _DBB a—x BE oX 1
oC oC @
D BE_D E

PaccMoTpuM HawanbHBIA TIEpHOA Tpollecca abcopOIuu, Korma (POHT pEakIUi COBMAJaeT C
MexX(a3HOW TpaHUIEH U B CIIOE KHUIKOCTH OTCYTCTBYIOT MCTOUHMKHM Macchl. Toraa B skuakol ¢aze mpu
X>0 (X=0 — moBepxHOCTh pazzena (a3) CrpaBeJTUBbI 3aKOHBI COXPAHEHHUs] MAacC KOMITOHCHTOB B u E.
JlaHHOE yCIIOBHE 3aIIUCHIBACTCS CIEIYIOLUIUM 00pa3oM:

Cq +Vjg =0,

Ce +Vje =0.

C yuerom BeipakeHwuii (3) u (4) moiyyaeM ypaBHEHUsI KOHBEKTHBHOW AU (dy3uH KOMIIOHEHTOB B 1
E, cnpaBeymuBeie ipu X >0, t>0:

5 0°C, 5 0°C, _0C,

® 97X =oX ot ©)
5 o°C, 5 o°C, _aC, |

® %X = 02X ot

B nauanbHOIi cTaguu npouecca, T.€. 10 MOMEHTa Havyasia IBMKEHUs (PPOHTA PEaKLUH BrITyOb KUAKON
(ha3bl, KOHIIEHTpAIUS KOMIIOHEHTa A B )KUAKOH (haze paBHA HYIIO, 2 TOTOMY paBHA HYIIO U PABHOBECHAs
KOHLEHTpaLus C’,B ra30BOii ¢daze. Ilpu 3TOM KOMITIOHEHTHI B W E TpearnonararoTcss HeJIeTyYUMH.
VYpaBHeHHs MOJEKYJISIpHOH 1 dy3un KOMIOHEHTOB 4 u E, cripaBeaiuBble mpu X >0, 1>1*:

= C, = &C. _oC,

D,. ——+Dy—= ,
0 X 0 X ot 7
5,2C: .5, 7C: e

92X T oX ot

BripaxkeHus a1 rpaHAYHBIX YCIIOBUH 1T KOMITOHEHTOB B 1 E ipu X=0:
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- 0C, =~ oC,

DBB ~ T DBE —:aCAoo’
aaé aag nput=>0, (8)
D. 8XB + D 8XE =-20C, ,
ZC;(E =0, t>t* 9)

I'pannynbie ycioBusi (8) moOKa3aHbl it MOMEHTAa BPEMEHH, KOTJla Ha CBOOOIHOH MOBEPXHOCTH
MIPOUCXOANT XUMHYECKas peakiusi 1 o0pa3zyeTcs BemecTso K.

Cucremsr ypaBHenuid (6), (7) ¢ TpaHHYHBIMH YCIOBHSIMH peIllaeM C TIOMOIIBI0 TpeoOpa3oBaHUA
Jlarnaca. Torna penienue cucteMbl ypaBHeHuH (6), (7) ¢ yueToM npeoOpa3oBaHHBIX IPAHUYHBIX YCIOBHN
[5] mpencTaBuM B BU/IE:

y, =Ce"™ +Ce* + b
P (10)

y, =C,e™ +C,e'",

[lomyyaem pacueTHbIC BBIPRKCHHUS JJIsi KOHIICHTpPAIMi aKTHMBHOTO KOMIIOHeHTa abcopOeHTa B M
MPOAYKTa peaknuu E B crmoe XKUAKOCTH B MOMEHT BPEMEHH, MPEIIICCTBYIONIEMY OO0pa30BaHUIO
MOJBIXXKHOTO (poHTa peakiuu[6]. I[lpuHMMas B BBIpaXCHUAX Xx=(), HAXOIUM KOHICHTPAIIHIO
KOMITOHEHTOB Ha Me(a3Hol rpaHumIie:

20C,, (2T, 4T, LR +TR [t

Cy = : 11
TRRIGE B NE -

20C,, [, 24T,

2T,R +TR, | [t
Cy = ; dy— = \P (12)
SRR s 7 s, x

B TOT MOMEHT BpemeHH, KOrja KOHIICHTpamus BemecTBa B Ha Mex(a3HOW TpaHHUIlE CTAHOBUTCS
paBHOW HYNIO (DPOHT peaKIi CTAHOBUTCS TOJBMXKHBIM W HAaYMHAET IEepPeMemaThCsi B TIIYOb CIIOS
JKHUIKOCTH:

) C.z(R,-R )
t: Boo (2 l) —. (13)

sie o ZLRATR, 2T, +T,
Ax
VS, Sy

B sT0T MOMeEHT BpPEMCHU Ha Me)K(l)a3H0ﬁ MMOBCPXHOCTU AOCTHUIACTCAd MaKCUMaJIbHAd KOHLCHTpAUIWA
MMOBCPXHOCTHO-aKTUBHOT'O IIPOAYKTA peaKuI/mE .

C_ = CBoo [/11\/872(21-2 +T1)—/12\/571(2T2 Rl +T1.R2 )]

B l@(z‘rz +T1)—\/871(2T2R1 +T1R2)J

MogenupoBaHue XUMHUYECKUX PEAKTOPOB AJsl OCYILECTBICHMS CIOXKHBIX (U3UKO — XUMHUYECKUX
MpoIeccoB TpeOyeT yuera 0COOEHHOCTEH KUHETUKH XMMHUYECKHX MPEBPAICHUN M YCIOBUN MPOTEKAHUS

(14)
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TEIJIO- U MaccorepeHoca. [Ipu 3TOM 3a4acTyr TPaBHIBHBIA BBIOOP MOJIEIBHOW CHCTEMBI TO3BOJISIET
JOOUTHCS OOJIBIIICH OOIITHOCTH BBIBOJIOB M JIaTh BO3MOXKHOCTh CO37[aTh METO/IbI PacyeTa MIMPOKOTO Kilacca
CHCTEM U PEaKTOPOB.

Berymme peakimoHHble (DPOHTHI YaCTO BO3HHKAIOT B MPOIECCAX, MPOTEKAIONMX B XHUMHYECKUX
peaktopax [7]. WX BO3HHKHOBEHHE MOXET OBITh OOYCIOBICHO KaK OCOOCHHOCTAMU KHHETHKU
XUMHYECKUX PEaKIHid, TaK U ObITh CICJCTBHEM B3aMMOJICHCTBUS KHHETHKH TU(PPY3NOHHOTO MEepeHoca u
XUMHUYCCKUX MPEBPALCHH.

2. TlepexoaHble peXUMbI B MPOTOYHBIX PeaKTOPAaX ¢ y4€TOM MHOTOCTATUWHOCTH M HEHWJAealb-
HOCTH peakiuii

MHOrocTaguifHOCTh peakuuii U HeHJAealbHOCTh PEaKIMOHHO-TU((PY3UMOHHBIX CHCTEM B PEAKTOpPE
CYIIECTBEHHO BJIMAIOT Ha (QOPMUpOBAaHME pEXKUMa Hpoumecca W JODKHBl YUUTHIBATbCA INPHU
MOJIETTUPOBAHUH SIBICHUH TIepeHoca U ONTUMU3aIH peakropa [8]. B Hamiei paboTe ykazaHHBIE aCIIEKTHI
MOJIETTUPOBAHMS UCCIEAYIOTCA Ha IPUMEpPEe aBTOKATAIUTUYECKUX PEaKIMH JBYX BHUJIOB.

PaccmoTpuM cleayrollyr0 MOJENBHYKO CXEMY peakluid, B KOTOPOHl OCHOBHBIMU peareHTamMu
ABJIIOTCSI KOMITIOHCHTHI X u Y , IPOMCKYTOYHBIMHU - A, C , a IepBas Ctagusd HOCUT aBTOKATAJIUTH-

yeckuit xapakrep [9]:

X+Y—"L5X, (15)
X—5A, (16)
Y X 5C, (17)

rae kl . k2 . k3 - KOHCTaHTbI CKOPOCTEMN CTaJui mpoliecca.

ITycTh B PEakToOp OCYIIECTBIAETCS HENPEPHIBHBII M01BOA KomronenTa Y co ckopoctbio (. Torma

CUCTCMY KMHCTHUYCCKUX ypaBHeHI/Iﬁ JJIs1 OCHOBHBIX KOMIIOHCHTOB MOXXHO 3aIllMCaTb B BU/IC [10]

(jj—)::leY—kZX, (18)
% =0 -k XY —Kk;Y . (19)

MHOXeCTBO CTallMOHAPHBIX COCTOSIHUN HAaXOAWM B pe3yJbTaTe PELICHHs CHCTEMBI adreOpandecKux
ypaBHeHwuii [11]:

kXY -k, X =0, (20)
q—-k XY -k)Y =0. (21)

Cremyrommas cTaliiOHApHAS TOYKA SBIIAETCS YCTOWYIMBOM, UTO OOBSCHSIETCS aBTOKATATHTHUYCCKIMU
cBoiicTBamu KoMmoHeHTa X |

Xoo =0; Yoo =0/ks. (22)
IIpu Manoi ckopocTH MOABOJA KOMIIOHEHTA Y.
g <kpks/kg (23)
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cTallMoHapHas Touka (22) sBiserca enuHCTBeHHOH. C Bo3pacTaHueM ckopocT mojsoaa (|, mocie

IIPEBBIIICHUA KPUTHYCCKOT'O 3HAYCHUA

q" =kyks /K, (24)
B CUCTEME BO3HUKACT €IIIC OAHO CTAIIMOHAPHOE COCTOAHUE
qk1 B kz ks . kz
XOl = kk ’Y01:k_' (25)
12 1
HpI/I BBIIIOJIHCHUU YCJ'IOBI/ISI
q > KoKy /K, (26)

CTallMOHapHas Touka (22) cTaHOBUTCS HeycToiuuBoi. HoBoe BO3HMKaroIlee CTaliOHApHOE COCTOSHUE,
HaAmNpOTUB, ycTOH4MBO. COOTBETCTBYIOIIAsl CTAllMOHAPHAs TOYKAa MOXKET MMETh THIN OO0 y3na, J1uOo
yctoitumBoro Qokyca. Ilpu 3ToM B crmcTeMe BO3HWKAET 3aTyXamoIIWH KoieOaTeNbHBIM TEepPEeXOIHBII
pexxum. [IpoBeneHHbI HaMK TOAPOOHBIN aHATU3 PEKUMOB B 3TOM Cllydae Jall CIEAYIOIIUe Pe3yIbTaThl
[12-14].

Ecmn —2>1, 10 npu moObix (] cranuonapHas Todka (25) mpu ycnoBuu (26) mpeacTaBiseT co0oi
2

o o o 3 <1
ycToituuBblii y3ein. [ToaroMy konebaTenbHbIl pexkum He Bo3HuKaeT. Ecmu — < 1, To npu ycnosuu (26)

2
HUMECM BCETAa

(27)

OTCIO,I[a CJICAYCT, UYTO IIPU CKOPOCTH MOoAa4un pCarcHra Y 5 npeBHLuanmeﬁ KPUTUYCCKYHO BCINYNHY

q " m IIPH YCJIIOBUU k3 / k2 <1, B nuamasone CKOPOCTEH I10/1auy peareHTa

4, <g<q,, (28)
2k’
rre 0, = (29)
kl
BO3HHKAET MEPEXO0THON KoJIeOaTeNbHBIN peskuM [15].
PaccmoTpuM nanee aBTOKaTAIUTUYECKYIO PEAKLIMIO CIAEAYIOIIETO BUAA:
kl )
A+ X 2X . (30)
N

B wupeansHON cucrteme crpaBemIMBO CIEAYIOIIEE COOTHOLICHHE Ui XMMHUYECKOro IOTeHLHaua
npoaykra peaxmuu [16,17]:

u=u +RTInX, (31)
rac ILI* - CTaHAAPTHOC 3HAYCHUC XHMMUUYCCKOI'O IMOTCHIHAJIA, R - ra3oBasg IIOCTOAHHAas, T -TEMIIC-
parypa.
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PaccmoTpum  cnywail HewpmeanbHOH —PEakKIMOHHO-TU(P(GY3UOHHOW CHCTEMBI B pPEaKkTope C
aBToKatamuTHueckoi peaknued (30). MOXHO TMONYYHUTH CICAYIONICEC BBIPAKEHUE I XUMHUYCCKOTO
MOTEHIIHANa TPOAYKTa peaknnuy B pa3daBieHHOl OnHapHO# cucteme [18-20] ¢ yuetom dopmyst (2):

p=4 +RTINX + o, 1- XY, (32)

TTocKOMBbKY PacTBOpP IPHHUMAeTCs pa3daBiIeHHbIM, cuntaeM, uto X <<1. Torma moxHo 3ammcats
MIPUOIIMKEHHOE PABEHCTBO:

u=1 +RTIN X+, (1-2X). (33)

B cooTBeTCTBUM C TMOJIOKEHUSAMH TEPMOJMHAMHUKHU pa30aBlIeHHBIX pacTBOpoB [21] xoaddunmeHT
i dy3un onpenensercs BEIMYNHON TPOU3BOAHON XUMHYECKOTO OTEHIIMANIA [0 KOHIEHTpauu. Toraa
MOJIydaeM:
0 RT RT
oX X X

rmeD=D(1-2w,, X )- xosbduiment muddy3un KommoHeHTa B peanbHOH cucreme; D. -
i AX y p i

koad¢uiment nuddy3uu s uaeanbHOM cucteMbl. T akuM o0pa3oM, Ui HEUICATBLHOM CHCTEMBI
KHHETHYECKOE YPABHEHHUE MOXKHO MEPENUCATh B BUIC

OX oX 0O 0 X
—+V—=—|D.(1-2 X)—— f(X). 35
P + o 2 |( Wpx )62 + ( ) (35)

B PCAKTOPC BO3MOKHBI JIBa CTALIMOHAPHBIX COCTOAHUA:

k
Xo1=0; Xy, = AL, (36)
k2

OTcroga MOXKHO CZENaTh BBIBOJI, YTO HEHJICANbHOCTh CMECH HE M3MEHSIET XapaKTepa CTAallMOHAPHBIX
PEXUMOB peakTopa. B TO ke Bpems 3HaueHHe Ha4YaJbHOH CKOPOCTH BOJIHOBOrO (poHTa OyJer
OTJIMYATHCS OT PACCUUTHIBAEMOI0 O€3 yueTa HeneaabHOCTH.

HewuneansHOCTh peakMOHHO-TUPPY3MOHHONW CUCTEMBI JJIsl CHIBHO pa30aBIEHHBIX PACTBOPOB He
MPUBOJIUT K Ka4eCTBEHHO HOBBIM d()(heKTam, He CBOWCTBEHHBIM HCANBHBIM cucteMaMm [22]. Pemaromryto
pOJIb TPOAOIDKAET WIPaTh BCE JKE€ HEJIMHEHHOCTh KWHETHUYECKHMX cooTHomeHnd. Ho B caydae
KOHIIEHTPUPOBAHHBIX PACTBOPOB CUTYALMsI MOKET OBITH APYroil. DTOT Bompoc TpeOyeT AONOIHUTENbHBIX
HCCIIEIOBAHH.

3akiIoueHne
PacuerHblie BbIpaxkeHuUs CB (X ,t*) I/ICE (X ,t*) MOT'YT KCIIOJIb30BaHbl KaK HadallbHbIC JaHHbIC
JUTS. BBIYHCTICHHS TIPOQHIIel KOHIIEHTPanii KOMIIOHEHTOB A, BUEC y4eTOM BIHUAHUS MPOAYKTA PEaKINH 1

HEUJIeaTbHOCTH CUCTEMBI TSI TIEPHUOIa BpeMEeHU abCcopOTIim t>t*.

[IpoBeieHHBIN aHAIU3 TOKA3bIBAET, YTO CKOPOCTD IO/IBO/IA PEAareHTOB B XUMHUECKHUX PEaKTOpax He
TOJIBKO PEryJHPYyeT MPOU3BOAMTEIBLHOCTh PEaKTOpa, HO M MOXKET KayeCTBEHHO MEHSTh MHOKECTBO
CTAllMOHAPHBIX W TEPEXOJHBIX PEKUMOB HX paboThl. OOBIYHO TONOOHBIE WM3MEHEHHS CBS3BIBAIOT C
TEIJIOBBIM PEKMMOM 3KcIuTyataiui. OHaKo, KaK MOKa3bIBaeT Hallle UCCIISI0BaHUE, TPUYNHA KaYeCTBEH-
HBbIX M3MCHCHHMH MOKET HOCHTh M KMHETHYECKH# Xapaktep. OTMETHM, 4TO 3TOT (DAaKTOp 3a4acTyio He
YUUTBIBACTCS B MPAKTUKE pacueTa U MPOSKTUPOBAHUSI XUMHUYECKHUX PEaKTOPOB.
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Pe3ynbTaThl MpOBENEHHBIX HCCIICIOBAHUI MOTYT OBITh KCIIOJI30BaHBI B WHXCHEPHOW METOIMKE
pacdera WHTEHCHBHOCTH TPOIIECCOB XMMHYECKUX TMPEBPAMIEHHH W MHUHMMAIbHOW UTHHBI TPOTOYHOTO
HEU30TEPMHUYECKOTO PEaKTopa, IS MPOBEIACHHUS TEXHOJOTHMYECKHX PACUeTOB IPH IMPOECKTHPOBAHHUU
XUMHUYECKUX PEAKTOPOB IS OUUCTKHU Ta30BbIX U KUJAKUX BHIOPOCOB.
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XUMUAJBIK PEAKTOPJIAPJAFBI KOHIHEHTPAIIUAJIBIK OCIUJIJISALIAAJJIAP
7KOHE XKXbIII’KbIMAJIbI ®POHTTAP. MATEMATHKAJIBIK YJII'VIEP )KOHE OJIAPJbI TAJLJJAY

AHHoTanms. Byr Makanana XUMUSUIBIK PeakTOpIIapaarbl KHHETUKAJBIK PeKUMACPAI YITICY eKi sKaFiai yIIiH
Kapajazpl: Ko3ranMaisl GppoHTIeH abcopOimst yp/iciHeH 0acTam, KerncaTblibl aBTOKAaTaIUTHKAJIBIK peakluslapMeH
arbIH/IBl peakTopyapa OTHeNl pexumjep. bipiHm skarmaiina mMaxanajna peaklUsSHbIH KO3FaIMalbl (POHTHIHBIH
KBUIAaM/IBIFBIHAH QJIBIHATHIH OHIMHIH PEaKLMSICHIHBIH OCEPIH €CKepe OTHIPBIN, CYHBIKTHIKTBIH KabaThIHIA Jie3/1e
KalTBIMCBI3 peakLMsIMEH JKYPYIi ra3/iblH adbcopOuuscel Maceseci KapacTeipbuiaabl. ['a3asik dazanbiH quddysus-
CBIHBIH KeJleprici, ra3ablK (a3agarbl KOMIIOHEHTTIH a0COpOMIIeHYIHIH KOHIIEHTPALUSChI, CYHBIKTBIKTaFbl OCIICEH I
KOMITOHETTIH KOHIIEHTPaLUsChI, COHAal-aK nuddy3usHbIH Tikenel oHe aiikac Ko3()(UIEHTTEPiHIH MOHIEpI OCHI
CHSIKTBHL (DaKTOpPIApABIH ocepiepi 3epTTemiHAl. PeaknMsaHBIH (QPOHTH CYHBIKTHIK TEpEHIHAE KO3Fayia OacTaraHnia
QIIBIHFaH OHIMHIH PEaKIMACHIHBIH KCHICTIK KOHIICHTPANMSACH ©3iHIH OaphIHIIA KO MOHIHE COJ COTTE JKETETIHIITi
KOpPCETUIreH. AJBIHFaH HOTIDKEIEpP WHKCHEPIK XUMISUIBIK FRUIBIM YIIiH Maigansl O0omybl MyYMKiH. EkinHmmi xar-
Jaiina eTIeNi TepOenMeni pexuMIepaeri aeaIIbl eMecC YIIiH KOHICHTPALMSIBIK TOJKBIHIBIK (DPOHTTApABIH KbLI-
JIaMIIBIFBIH €CENTEYTe apHalFaH JKYBIKTay KaTbIHACTAphl aJIbIHFaH. eainplK emec oTHesl peKUMACTI TOJIKBIHIBIK
(POHTTBHIH >KbUIIAM/BIFBIHBIH OCYIHE OKENIETIHAIrT KOpCceTUIal. 3epTTey HOTHXKeIepl XUMHSIBIK aifHalny ypIiciHiH
MHTCHCUBTLUIITIH KOHE U30TEPMHUSIIBIK €MEC PEAKTOPBIH JKYMBIC KOJEMIiHIH THIMIUIITIH HHXEHEPIIK €CenTey oJIi-
CIHJIE JKOHE SPTYPJIi XUMHUSUIBIK amapaTTap/sl )ko0anayna KOJIJaHbLTybl MyMKIH.

Tyiiin ce3mep: XbUDKbIMaNBl (DPOHT, XUMHSJIBIK PEAKTOPIApAbl MOJEIbILY, JIE3MIK XUMHSUIBIK pPeakiys,
PELUKII, aBTOKATATMTUKAIIBIK €KiKacKaAThl peakTop, benoycoB-KaboTHHCKHUIT peakusChI.
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CONCENTRATION OSCILLATIONS AND MOVING FRONTS IN THE
CHEMICAL REACTORS. NUMERICAL EXPERIMENT

Abstract. The paper deals with the numerical model of kinetic regimes in chemical reactors for two cases: the
absorption process with the moving front, accompanied by an instantaneous chemical reaction and transition regimes
in through-reactors with multi-stage autocatalytic reactions.

In the first case paper deals with a problem of gas absorption accompanied by an instantaneous, irreversible
reaction in the liquid layer taking into account the influence of reaction resulting product on the arising and velocity
of a moving reaction plane. In numerical experiment the effect of such factors as gas phase diffusion resistance,
absorbed component concentration in gas phase, active component concentration in liquid, and values of the
direction and cross diffusion coefficients has been investigated. It is shown that surface concentration of a reaction
resulting product reaches its maximum value in the moment when reaction plane starts moving into the liquid depth.
The results obtained are likely to be of useful for chemical engineering science.

In the second case approximate relations for calculating velocities of wave concentration fronts under the
system non-ideality have been obtained. It was shown that non-ideality led to increasing wave front velocity in the
transition regime. The results of the numerical research can be used in the engineering method of calculating the
intensity of the processes of chemical transformations and optimal working volume of non-isothermal reactor and for
the design of various chemical apparatuses.

Key words: modelling of chemical reactors, moving front, instant chemical reaction, recycle, transition
regimes, autocatalytic multi-stage reaction, the numerical research.

YK 536.248.2

JL.M.Myca6exoBa’, A.T.Kan6aesa', O.C.Bana6exos’, C.JI. Kypak6aeBa', A.7K. Ycenona'

1 o o .
OxH0-Kazaxcranckuil rocygapcTBeHHbIN yHUBepcuTeT M. M. Aya30Ba, lIsiMkeHT, Kasaxcran;
2 N M Ny

OxH0-Kazaxcranckuil rocygapcTBeHHbINH negarornueckuii ”HCTUTYT, LbiMkeHT, Kazaxcran

KOHIHEHTPAIIMOHHBIE OCHUJIISIHNN U ITOJABU’KHBIE ®POHTDI
B XUMNYECKUX PEAKTOPAX. YNCJIEHHBIN DOKCIIEPUMEHT

AHHoTanus. B crarbe paccMarpuBaeTcs MOJCTUPOBAHNE KMHETHIECKUX PEKIMOB B XHMHUYECKUX PEAKTOpax
JUIS IBYX CITy4aeB: Tporiecca abcopOun ¢ IBHKYIIUMCS (POHTOM, COIPOBOXKIAIOIICHCS MTHOBEHHOW XMMHUYIECKOM
peaknuel ¥ MepexoIHbIX PEKMMOB B IMPOTOYHBIX PEAKTOPAX C MHOTOCTAJMHHBIMH aBTOKATAIUTHYECKUMH peakx-
LUSIMU.

B mepBoMm cnydae B craThbe paccMaTpuBaeTcs mpobieMa abcopOruu rasa, COnpoBOXKIAIOMIEHCST MTHOBEHHON
HeoOpaTUMOM peakIiell B CII0€ KUAKOCTH C YYETOM BIMSHHUS PEaKIUH MOJy4aeMOro MPOIyKTa Ha CKOPOCTh JIBHIKY -
merocst )poHTa peakiyy. B 4nuCIieHHOM 3KcIiepUMEHTe ObLIO MCCIIOBAHO BIMSHHUE TaKUX (PAaKTOPOB, KaK CONpPO-
TuBseHre quddy3un ra3oBor (asbl, KOHIEHTpaLs abCOPOMPYEMOTro KOMIIOHEHTa B ra30Boi (pasze, KOHIEHTpAlMN
aKTHBHOTO KOMIIOHEHTA B JKHIKOCTH, a TaKK€ 3HAUCHUS NMPAMBIX M NEPEKPECTHBIX KOdPPHUIMEHTOB Iuddy3um.
ITokazaHo, 4TO MOBEPXHOCTHASI KOHIIEHTPALNS PEAKIHH MTOJIYyIEHHOTO MPOAYKTa JOCTHIA€T MaKCHUMAaJIbHOTO 3HAYe-
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HUSL B TOT MOMEHT, KOTJa (pOHT peakuuu HauMHAeT JABHIaThCs B TIyOWHY XHMIAKOCTH. [loiydeHHBIE pe3ysbTaThl
MOTYT OBITH HOJIC3HBI U MHKCHEPHOUW XUMUYECKON HAayKH.

Bo BTOpOM citywqae ObIIM MOTy4eHB! MPHOIMKEHHBIE COOTHOIICHHS AJISI pacdeTa CKOPOCTH KOH-IIEHTPAIHOH-
HBIX BOJTHOBBIX ()POHTOB IJIsI HEHJICATIBHOW CHCTEMBI B TIEPEXOAHBIX KOJICOATEIBHBIX peKIUMax. bputo mokaszaHo, 94To
HEHJECaTbHOCTh NPUBENA K YBEINUCHHUIO CKOPOCTH BOJHOBOTO (PpOHTA B MEPEXOAHOM pexxume. PesymbraTsl nccie-
JIOBaHMS MOTYT OBITH HCIONB30BaHBI B METOJUKE HMHXCHEPHOTO pacdyeTa MHTCHHBHOCTH INPOIIECCOB XMMHUYECKHUX
MIPeBpaIleHUH W ONTHMAIBHOTO pabodero o0beMa HEM30TEPMUUECKOTO PEAKTOPa M NMPH HPOSKTHPOBAHWU Pa3iIvd-
HBIX XUMHYECKHX allapaToB.

KoaioueBble ci10Ba: MOJIENMPOBaHHE XUMHYECKUX PEAKTOPOB, IBIKYIIMHCS (POHT, MTHOBEHHAsE XUMHYECKas
peakuus, peryKi, NepexoHble PeKUMbI, MHOTOCTaIUIHbIE aBTOKATAMTUYECKHE PEaKIMU, YHCIICHHBIE HCCIIEN0-
BaHMS.

Beenenue

HccnenoBanue abcopOLuM, CONPOBOXKIAIOLICHCS XUMHUYECKUMH PEaKUMsIMH W MOJIBMKHBIMU
KOHIIGHTPAlIMOHHBIMA ~ (DpOHTaMH, SIBISIETCS BeChbMa aKTyaJlbHBIM, TIIOCKOJIBKY TaKHe SIBICHHS
COTIPOBOX/Ial0T MHOTHE COBPEMEHHBIE TEXHOJOTHYECKHE MpoLiecchl. M3BecTHBIE UCCIIeIOBaHNS B JaHHON
o0JIacTH IOKa HE [AlT NETaJbHOTO OMMCAHMS, AOCTAaTOYHOIO JUIS CO3JAHMS HAAEKHBIX METOIUK
MHXKeHepHoro pacueta [1-3].

OnpeneneHrue PeKUMOB pabOThl XMMHUYECKUX PEaKTOPOB, MPH KOTOPHIX B CHUCTEME PEarHpyIOLINX
BEIIECTB NMPOUCXOIUT 00pa30BaHUE U PACIPOCTPAHEHHE HETUHEHHBIX KOHLIEHTPALMOHHBIX BOJIH, UTPAET
BAKHYIO POJb B METOAMKAX pacdeTa M ONTUMH3AIMH COBPEMEHHBIX XMMHUYECKHX PEaKTOpoB. B To ke
BpeMs OIHCAHWE BOJHOBBIX ()POHTOB M KOJIEOATENBHBIX MPOIECCOB B PEaKIUOHHO-AN(D(Y3HOHHBIX
CHUCTeMax sIBIISIETCSI HE TOJBKO AaKTyadbHOW HAaydHOW NpPOOIEeMON, HWMEIOMIeH Takke OOoIbInoe
MIPAKTUYECKOE 3HAUYCHHUE, HO MU CBS3aHO C OOJIBIIMMHU MaTeMaTHUYECKUMU TpyIHOCTSIMU. [loaTOMy B 3THX
HCCIIEIOBAHUAX BEJIMKA POJIb KOMITBIOTEPHOTO 3KCIIEPUMEHTA.

MogenrpoBaHue XMMHUYECKUX PEAKTOPOB U OCYIIECTBICHHUS CIOXKHBIX (PH3UKO — XUMHYECCKHX
poleccoB TpedyeT yuera 0cOOEHHOCTEH KMHETUKM XMMHUYECKHUX MPEBPALLCHUN M yCIOBUH NMPOTEKaHMS
TEIJIo- U MaccornepeHoca. [Ipu 3TOM 3a4acTyio TpaBUIBHBIA BBHIOOP MOJIENBHOM CHCTEMBI TO3BOJSET
JN0OUTHCS OOTBINEH OOIIHOCTH BEIBOJIOB U JIaTh BO3MOKHOCTB CO3/IaTh METOJIBI pacdeTa IIMPOKOTO Kiacca
CHCTEM U PEaKTOPOB.

B pabote paccMoTpeHB! YMCICHHBIE MOJEINH AJISl IBYX CIIydaeB: Ipolecca abcopOuuu ¢ NOABHKHBIM
(pOHTOM, COIPOBOXKIAIONICHCS MTHOBEHHOM XHMHUYECKOH peakiued, W TepexXOJHBIX PEKUMOB B
MIPOTOYHBIX PEAKTOPAX C MHOTOCTAAMMHBIM MEXaHU3MOM XHMHYECKON PEAKIMH, COMPOBOXKAAOIIUXCS
peXMMaM1 KOHIIEHTPALMOHHBIX OCIMJUISALUN.

3. UYucJgeHHasi MoAeJIb MOABUKHBIX ()POHTOB B MPOTOYHBIX XHMHYECKHX PEAKTOPaX
PaccmoTpum miporiecc abcopOIuu ¢ MOIBHKHBIM (DPOHTOM, COIPOBOXKIAIOMICHCS MTHOBEHHOM
XUMHUUYECKON peakiuei:

A+B E (1)

B pabore [4] Obl1a moka3aHa MareMaTHYecKas MOJIENb TPOIECCa XEMOCOPOIMH C YIETOM BIIHSHUS
HEUJCATBHOCTH CHCTEMBl. BbUIM TOMy4YeHBI pPACUETHBIE BBIPAKEHUS NJs KOHLEHTPALUH aKTUBHOIO
KOMIOHeHTa abcopOenta B u mpoaykra peakumu E B cioe KHIKOCTH B MOMEHT BpEMEHH,
MPEANIECTBYIOIIEMY 00pa30BaHMIO MTOJABHKHOIO (pOHTA peakiuu [5]. Bbun paccunTaHbl KOHIIEHTPAILUH
KOMIIOHEHTOB Ha MeX(a3HOH rpanuie. B TOT MOMEHT BpeMeHH, KOTAa KOHLEHTpAalUs BellecTBa B Ha
MexX(]a3HOW TpaHWIEe CTAHOBHUTCS PABHOW HYMIO (POHT pEaKUUM CTAHOBUTCS MOABIMKHBIM U HAaUMHAET
nepemMenarbcss B TIyOb CIOS KHIKOCTH. B 3TOT MOMEHT BpeMeHH Ha Mek(pa3HOW TOBEPXHOCTH
JIOCTUTAETCS MaKCUMaJlbHasi KOHLIEHTPALUs TTOBEPXHOCTHO-aKTUBHOI'O MPOIYyKTa peakiuu £. PacueTHble
BBIPQKEHMSI KOHIIEHTPALMU KOMIIOHEHTOB HCIIOJIB30BaHbl, KaK HayalbHbIE JaHHBIC U1 BBIYMCIICHUS
npodusieil KOHIEHTpanuid KOMIIOHEHTOB A, B w E ¢ yderoM BIUSHHS TIPOJYKTa pEaKIHUd U

*
HCHUJACAJIbHOCTU CUCTEMBI I I€pUoaa BPEMCHU a6cop6u1/n/1 t > t .

* *
OpOHT peakiuu CTAHOBUTCS TIOJBMKHBIM B MOMEHT BpEMEHH t>t [pu ycnoBun t>t
MaTreMaThdeckas Mojienb [6] He uMeeT aHaIuTHYecKwXx pemeHmid. [losTomy Obiia paspaboTan
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aJaNTUBHBIA MOIU(UIIMPOBAHHBIA METOJ C HCIOJIb30BaHUEM cxeMbl KpaHka-HukonbcoHa, o KOTOpOi
BBITIOJIHEH YHUCJICHHBIN AKCIEpUMEHT [7]. JOMOTHUTENBHO MCHONB30BaH METOJ| Pa3ACibHBIX MPOTOHOK
IUISL  OTIpeNeNicHUH TpOoQMIeH KOHIICHTpPAIlMd KOMIIOHEHTOB A, B, E, a TakkKe CIHEIHAIBHO
MOAU(DUIIMPOBAHHBIA UTEPAIIMOHHBIA METOJ JIJIsi KOHTPOJISI TPOGUIISE KOHIICHTPAIMU TIPOIYKTa PEaKITUH.
Paccmorpum npumenenne Merona Kpanka-Hukonbcona. Ha pucynke 1 mokaszaHa ceTka TOYEK Ha

t, t., =t +At

CJIEIYOMIUX YPOBHAX BpeMeHu: |, 1+~ 1 !,
JUtst penieHns] YMCICHHONW MOJICNH COCTaBJIsIeM PA3HOCTHBIE CXEMbI C YUeTOM TPaHMYHBIX YCIIOBHUIA
ast KoMmoHeHTOB 4 U E. O003Ha4uM COOTBETCTBEHHO /ISl KOHIICHTpAlUii KOMIOHEHTOB B u E:

BiJ = B(Xi!tj) EiJ :E(Xiitj) o .
y , TOraa UCTI0JIb3ys METOJ KOHEYHBIX PA3HOCTEU 11O HEABHOU CXEME,
MOJIy4uM CXEMY pacyeTa i1 KOMIIOHCHTA B:

ISBB [aBij:;l B (a + b) Bijﬂ +bB 0+ aBi{1 B (a + b) Bij + bBi];rl]—i-

i+1

Bij+1 _ Bij
+ Dye [aE/5 — (a+b)E} +bE} +aE), — (a+b)E) +bE),|=| At

i+1

(a+b)ab
)

j+1

Q

1 1
i i
+ ¢
! !
= i '
jas . ) |
o J 1 ]
S ! !
2 : :
~ -l i i+l
= a s
8 i< >

b

[nybuHa B *KUAKOCTH

v

Pucynok 1-CeTka Touex

prOCTI/IM BBIPAXXCHHUA U IOJYYUM YHUCJICHHYHO MAaTCMATHYCCKYIO MOJCJ/Ib BBIYUCJICHUA HpO(i)PIJ'IeI\;I

KOHIIeHTpauuii abcopOeHTa B U1 epruoaa BpeMeHH t>t.

~

D,.| aB/;' —(a+b +5i> B)" +bB/ |+ Dy [aE/, —(a+b)E/ +bE], |=
BB 3)

i+1

B,,| ~bB; +(a+b—5i)Bi"—aBi"_1 + D, [-bE/, + (a+b)E} —aE} ]

BB

AHanornuHo paccumrtaeM s KomroHeHTa E [8]. Mcmomp3ys MeTon KOHEUHBIX pa3HOCTEH 110
HESIBHOM cXeMe, MOJIy4YUM PasHOCTHYIO CXeMY JJIsl KOMIIOHEHTa A. YNIPOCTHM BBIpaKEHHE U MOTYYUM
YHUCICHHYI0O MaTeMaTHYeCKyl0 MOJeNb I pacueTa npodmiedl KOHUEHTpaLuil yJaBiIuMBaeMoOro

*
KOMITOHEHTa A IJIs TIeproaa t>t .
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B, a/\{;l—(a+b+5i)/\“1+b |4 B, [aE/, — (a+b)E/ +bE},]=

- ™ (4)
B, —bAgl+(a+b—5i)Ai— i |+ B, [-bE/, + (a+b)E’ —aE),]

L AA

s npoaykra peaknuu E:

B, [aA — (a+b)A +bAI ]+ D, | aEJ* + (a+b +[~)i) EJ4 _pE}"

+1 i+1

EE (5)

B, [-bAl, + (@+b)Ai —aAl ]+ D, | ~bE/, +(a+b—5i)Eg _aE/,

s penieHust 3Toi 3aa4u, COOTBETCTBEHHO IS TIEPBOI 00J1aCTH, B KOTOPOH pacCYMTaHbl MPOGUIN
KOHIIEHTpAIil KOMIIOHEHTOB 4 W £ W BTOPO#l 00acTH COOTBETCTBEHHO JUII KOMIIOHEHTOB B W E OBLT
WCTIONB30BaH METO/] pa3JeTbHBIX MPOTOHOK. [[iis Beraucnenus ko3 QUIueHTOB MPOroHKH HCIOIb30BaHBI
TpaHUYHBIC YCIOBHS JUIS TIEPBOM M BTOPOH OOJACTH B OTIEIBHOCTH. BBIUMCIICHHWS IPOBEACHBI
HTEPALMOHHBIM METOJIOM ¢ TouHOCThIO £=0.01.

Jns pacuera npoduield KOHIEHTPAUK MPOILYKTa Peakiuy 1Mo pa3padoTaHHOW MOAU(UIMPOBAHHON
YHCIIEHHOW cXeMe HCmoiib30oBaH MeTtona HetoroHa-Padcona. Ilporpamma ¢ 9mcineHHOW MOZIENBIO H
pacueTHble TpaduKK pa3paboTaHbl B MHKeHepHOM nakeTe MathCAD14.

Beuii mpoBeneHbI pacueThl ¢ pa3lMYHbIMU 3HaueHHsMH Tapamerpa W [9-11]. Ha pucynke 2
MOKa3aHbl IOJyYEHHbIE pE3yJNbTaThl pPacuyeToB MNpH 3HaueHWH mnapamerpa W=0.03 mns npoduns
KOHIIEHTPAllMM KOMIIOHEHTOB A W B B pa3Hble NEPHOAbI BPEMEHU 1¢-Tg , HauMHAs OT BPEMEHU
MPOHMKHOBEHHMS (poHTA peakuu t* ¢ naTepBaioM BpeMeHu At, rie och abcuuce - JyimHa peakropa L.

Ha pucynke 3 mokazaHbl IONy4eHHBIE pe3yJIbTaThl pacyeToB JJsl TpoQMiIs KOHIEHTpaluu
KOMIIOHEHTa £ B pa3HbIe IEPHOBI BpEMEHH |- ¢ HAUMHASL OT BpeMEHH TPOHUKHOBEHHUS (PPOHTA PEaKIIH
t* ¢ wHTepBAamOM BpeMeHH At Ui 3HAYEHWS KOHIEHTPALMH KOMIOHeHTa B=8 moms/M° ¢ yderom
3HAYEHUI mapameTpa MeXMOJIeKysipHOTro B3aumoaeictaus W=0.03.

Bb110 ycTaHOBJIEHO, UTO € BO3pacTaHUEM MapameTpa W KOHLEHTpalus IpoIyKTa peakiuu Ha ppoHTe
peakuy BO3pacTaeT, a Bpems (opmupoBanus (poHTa peakuuu t* ymeHbIIaeTcs, T.€ TO BpeMs, MpH
KOTOpPOM (DPOHT peaklMy HAauWHAET JIBUTAThCS BIUIYOb JKUAKOCTH. YCTAHOBIEHO, YTO C BO3pacTaHHEM
KOHIIEHTPAllMM KOMIIOHEHTa B u mapameTpa W BBIXOJ MPOAYKTa peakuuu Bo3pactaeT. C Bo3pacTaHUEM
KOHIIGHTpAIlK KOMIIOHEHTa B Bpemst opMHupoBaHus QpoHTa peakiuu t* Bo3pacraer, a ¢ Bo3pacTaHHEM
napamerpa W Ha000pOT YMEHbBIIIAETCS.

9. 5784 g

IRRRER!

| |
0.001 0.0015 0. 00

Konnenrpanun Ca, Cs, MOJIB/M®

JmHa peakropa L, m

Pucynoxk 2- [Ipodunu KoHIEHTpaluy KOMIOHEHTOB 4 U B mo anmuHe peakropa L B pa3nuyHble MOMEHTHI BpeMeHH 1 IpH
w=0.03. Ca, Cb - KoHIIeHTpaIiH KOMIOHEHTOB A i B B MOMB/M>
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Pucynok 3- [Ipodunu koHIEHTpamy KoMnoHenTa E mo mimHe peakropa L B paznuuanasie MoMeHTH BpeMeHH 1 ipu W=0.03 mst
3HAYEHHs KOHLEHTPALKMH KoMronenta B=8 moms/m®, Ce - koHuenTparus koMnonenta E B Mos/m®

2. MoaenupoBaHue JBYXKACKAHOI0 aBTOKATAJIHTHYECKOI0 PEaKTOPa C PEIUKJIOM B CHCTeMe
KojebaTeabHbIX peaknnii besoycoBa-’KaboTunckoro

Peaknmst benoycoBa - JKaboTHHCKOrO MOAEIMpPYEeT MHOTHE HEIHHEHWHBIC SBICHUS B XHUMHYECKOW
KHHETHKCEC. HOCKOHBKy OCHOBHBIE 0COOEHHOCTH MOBCACHUA CUCTEMbI MOXKXHO MOACJIMPOBATHL C TOMOLIBIO
YIPOUIEHHOH cXeMbl 110 MexanusMy Hoileca - duiga, ucnonb3yeM ee i MaTeEMaTH4ECKOro MOAEIUPO-
BaHUs JIByXKAaCKaJHOTO ABTOKATAJIUTHYECKOI'O PEaKTOpa C PELHUKIOM, B KOTOPOM OCYILECTBISETCS
peaknust benoycoBa—Ka6orurckoro [12-15]. O603HaunM, KOMIIOHEHTHI PEAKIMN CIEAYIONUM 00pa3oM:

A=BrO?, B=BrMA, P=HOBr, X=HbrO,, Y=Br’, Z=Ce"**
Toraa n3MeHeHue BO BpeMEHH KOHIIEHTPALNH KOMIIOHEHTOB B 3aMKHYTOM CHCTEME MOYKHO OIHCATh C
MOMOIBIO YPaBHEHHI:

% = KA — kXY +k;AX — 2k, X 2,

% = K AY —k, XY +hksBZ,

d—Z - 2k3AX - k5821

dt ©)

B npuBeneHHBIX ypaBHEHHIX OanaHca HE YUUTHIBAIOTCS BXOJHBIE M BBIXOJHBIE IOTOKH. TeM caMbIM
MIPENIOJIAraeTcs, YTO B PEAKTOP MPOTOYHOIO THIA C NIEPEMELINBAHUEM MOJAETCS TOJBKO KOMIIOHEHTA Y
(Br), a xommonenTs peakiun X (HBroy) u z (Ce™") mpencrapisior co6oif mpoOMeKyTOUHbIE TPOTYKTHI,
BO3HUKAIOIUE B XO/I€ PEAKLUH.

PaccMoTpuMm Kackax W3 JABYX OJIMHAKOBBIX peakTopoB [16]. JlBa peakTopa C B3aWMHBIM
MaccOOOMEHHOM MOKHO pacCMaTpUBATh TAKXKE B CIydae MOTOKA, TEKYILIETo JHIIb B OJJHOM HallpaBJICHUH,
n3 peakropa 1 B peaktop 2. Torna ypaBHeHust Oamanca Macchl AJis IPOMEKYTOYHBIX MPOIYKTOB X, Y U Z
MO>KHO MPEACTABUTH B BUJIE!

d(;il - k1A1Y1 - kleYl + k3A1x1 - 2k4X12’
% = —k,AY, —k, XY, + hk,BZ,,
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%=2k3A1X1—kSle,

t

dX

dt2 =k AY, =k, X,Y, + KA X, _2k4X22 + Dy, (X, = X,),

ddlt2 =k, AY, =k, X,Y, +hksBZ, + D,,(Y, -Y,), 0
dz

d—t2: 2k3A2x2 —k5522 + D32(Zl _Zz)l

IToCcKONIBKY ~aHATUTUYECKOE PpEIIeHHE TONYYEHHBIX CHCTEM HEBO3MOXHO, OBUIO TMPOBEICHO
yrcineHHoe wuccuenoBanue [17-20], HEKOTOpBIE pE3yNbTAaThl KOTOPOTO IS peakTopa C PEIHUKIOM
MOKa3aHbl Ha pUCYHKaX 4-6 .

YUCIEHHBIN 9KCIEPUMEHT OBLI MPOBEAECH B IPEIIONONKEHNUH, YTO KOMIOHEHTHI a U B HaXOJIWIICS B
0O0JIBIIOM M30BITKE W YTO MX KOHIIEHTPAIIMH HE 3aBHCAT OT BPEMEHH, & KOHCTAHTBI CKOPOCTEH peakIuit
paBHbI crenyromuM 3HaueHusM: Ki=2, k=3, ks=1, k;=1, ks=1. 3HaueHus mapamMeTpoB CICIYIOIINE:
KOHCTaHTBI CKOPOCTEH peakiiuii paBHBI CIIEAYIOIINM 3HaueHusIM: a;=1; 8,=1,2; dy;=0,1; d»;=0,1; ds;=0,1;
d,=0,05; d»=0,05; d3=0,05. B kadecTBe HaYaJIbHBIX YCIOBHHA MOXHO B3saTh Tpu t=0 y;=y,=0,1;
X1=X»=21=2,=0

0,6 + 4

0,5 -
0,4 -
0,3 -

0,2 ~

MpomexyTouHbii npoaykT X1

Ny OO

MpomexyTouHbI NpoaykT X2

Bpewms t

6)1 - h=0; 2-h=0,3; 3 - h=1; 4 - h=2

PucyHok 4 - I3MeHeHHe KOHICHTPALHil IPOMEXYTOYHBIX IPOJYKTOB B PEAKTOPE IMPOTOYHOTIO THIA C IEPEMEIINBAHUEM B
ciyuae peuukia k=2, ky=3 (cucrema Benoycoa-)KaGoTHHCKOT0). &), 6) — MPOMEKYTOUHBIE KOMILIEKCHI X7, X2 COOTBETCTBEHHO
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r) 1 -h=0;2-h=0,3; 3 - h=1; 4 - h=2

PucyHoxk 5 - I3MeHeHHe KOHIIEHTPALUil TPOMEKYTOUHBIX MIPOJAYKTOB B PEaKTOPE MPOTOUYHOTO THIIA C TIEPEMEITUBAHUEM B
ciyuae perkia Ki=2, k=3 (cuctema benoycoBa-’KaGoTHHCKOTO). B), T') — IPOMEKYTOUHbIE KOMILUIEKCHI Y1, Yo COOTBETCTBEHHO

09 1

S 08+

£ 07 +

g 06

£ 05—+

E 04 +

£ 03+

§> 02 +

s 01 +

é 0 1 1 1 | |
0 1 2 3 4 5

=
~

——102 ——

10



ISSN 2224-5227

Ne 1. 2017
14 1
N, 4
§ 112 e 3
= 1 ’
£ 08+ !
o
2 06+
Z
e 0,4 +
5 02+
a o | | | | | | | | | |
E T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10
Bpems t
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Pucynok 6 - VI3MeHeHne KOHIEHTPAIHii TPOMEXYTOUHBIX IPOAYKTOB B PEaKTOpe MPOTOYHOTO TUIIA C IIEPEMEIINBAHIEM B

cirydae perukia Ky=2,

ko=3(cucrema benoycopa- JKaGOTHHCKOTO). JT), €) — IPOMEKYTOUHBIE KOMIUICKCHI Z1, Zy COOTBETCTBEHHO

Ha pucynke 7 npejicraBieHbl 000OIIEHHBIC TPaQUKH YHCICHHOTO 3KCICPUMEHTAa Ha HAYaJIbHBIX
nepruojax CTa0MIN3alrH B JBYXKACKaTHOM peakTope sl cucTeMbl peakiuii benoycosa-)KaboTuackoro.

1
0.9
E{ m0,8
s 90,7
& 506
: B
=
é QO!S
0.4

o
w

o o
=

— - KOMIUIEKC Y-

\ C, Mosib/MOITB

1 1 1 > t
1 2 3 4 5 6 7 8 9 10
Be3pa3MepH06 BpeMs
1-h=0;2-h=2.

- KOMITJIEKC X;; wswsmunn - IPOAYKT PEAKIHH Z;

PucyHok 7- I3MeHeHne KOHLIEHTpaluil peareHTOB Ha BBIXOJE KACKaJla pEaKTOPOB C PELIUKIOM

3akiIoueHne

JUIs cucTeMsl peakiuii benoycoa-XKabotuHckoro

Kak BUAHO M3 pe3yabTaTOB pPAcyeTOB, HEHUICATLHOCTh CHCTEMbI BJIMSCT Ha XapaKTEPUCTHKH
polecca, Mo3TOMY HEUJeaIbHOCTh HEOOXOAMMO YYHMTHIBATh MPH pacueTe a0CopOLrHU, CONMpPOBOKIA0-
ieiicst OICTPON XUMUYECKOH peakiuei.

AHanmu3 JaHHBIX YHCIICHHOTO SKCIIEPUMEHTA TOKa3aj, 4TO I CHCTeMBI peakiuii bemoycoma-
JKaGoTHHCKOTO BIIMSHUE PELUKIIA MPOSBIISICTCS B YCTAHOBJICHHM CTAOMJIBHBIX XapaKTEPUCTHK peaKTopa
(T.e. KOHIICHTpAIIMii OCHOBHEIX NMPOJYKTOB PEakIum) 3a Oosee KopoTkoe Bpems. Hanbonbimii uHTEpEC
TIPEACTABISICT BpPEMEHHAs 3aBHCHUMOCTh KOMIIOHEHTa Y TIPH Pa3IWIHBIX COOTHOIICHUSX KOHCTaHT
peakmmii Ki, K; n K5 a Takke mpH pasiHYHBIX CTEXMOMETPHUYECKHMX COOTHOImeHMsX h. Bumwo, uro ¢
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yBenuueHreM K; u K, KOHIleHTpanus KOMIOHEHTa Y B CHCTEME TE€M HEe MEHEe BO3pacTaeT M CTAOWIIH-
3UPYETCs Ha BPEMEHAX, 3aBUCSINUX OT CTEXUOMETPUUYECKOTO COOTHOIICHUS MOCIICAHEH CTaIuu PEaKIIUH.
ITpu otcyrctBumn nocaeaueii cramuu (h=0) mpoucxoauT OBICTPOE HCUEPIIBIBAHUEC KOMIIOHEHTa Y B CHC-
TeMe. [IpoBeICHHBIN YMCICHHBIN 3KCIIEPUMEHT MTO3BOJISIET PEKOMEHIOBATh 3Ty MOJCIb JUISl pacdera Mmpo-
IIECCOB CJIOXHOT'0 XMMUYECKOT'O B3aMMO/ICHCTBUS B MHOTOKACKaTHBIX aBTOKATAIUTUYCCKUX PEAKTOpaX.

PesynbTarthl MpoBEeNEHHBIX HCCIEOBAHUI MOTYT OBITH HCIOJIH30BaHBI B HHKCHEPHOW METOJIUKE
pacueTa WHTCHCUBHOCTH IMPOIECCOB XUMHUYECKHX TPEBPANICHU M MUHUMAJIBHON JUITHMHBI MPOTOYHOTO
HEU30TEPMUYECKOTO PEaKTOpa, JJIs MPOBCIACHHUS TEXHOJOTHMYCCKUX PACUETOB IPH MPOCKTHPOBAHHUU
XUMHYECKUAX PEaKTOPOB JJISl OYMCTKH Fa30BbIX M XKHJKUX BHIOPOCOB.
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JI.LM. MycaﬁeKOBal, A.T.Ka.ﬂﬁaenal, 0O.C. BaﬂaﬁeKOBz, C.K. Kypaxﬁaenal, A.K. Ycenosa®

M. Oye30B atbiHIarbl OHTYCTiK KazakcTan MemiiekeTTik yHUBepcHuTeTi, LIIbIMKeHT K., Ka3akcTaH,
2OHTYCTiK KazakcTtan MeMJIEKeTTiK Nearorukajiblk MHCTUTYTH, LIIpiMKkeHT K., Kasakctan

XUMUAJBIK PEAKTOPJIAPJAFBI KOHIHEHTPAIIUAJIBIK OCOUJIJISINUSJIAP )KOHE
KbLIIZKBIMAJIBI ®POHTTAP. CAHABIK OKCIIEPUMEHT.

AnHoTanus. Makanaia eki jkarqail YIIiH XUMUSJIBIK PeakTopiapAarbl KHHETHKAIBIK PEXUMICPAI MOACTICY
KapacThIPbUIA bl KO3FaaMalibl ()POHTICH aOCOPOLMs MPOIECIHIH JIE3/MIK XUMISITBIK PEaKIMACHIMEH allbI KYPETiH
JKOHE KOTDKAFJaiIbl aBTOKATATUTHKAJIBIK PEAKIMIAPMCH aFBICTBIH PEaKTOPIaPAaFrhl OTICII PeXKUMIED.

Bipinmi »xarmaijga, Makanaga Ta3[aelH aOcopOIMs Moceleci KapacTBIPBUIAABI, OJ CYHBIKTHIH KaOaThIHIA
QJIBIHFaH OHIMHIH PEaKIIMAChIHA OCEPIH €CENTEeH OTHIPHIN, PEAKIMSIHBIH KO3FAIAThIH (YPOHTHIHBIH >KbUIIAM/IBIFBIHA
Je3iK KalTapMaiThIH peakuusiHbl ajbin kypeai. CaHIBIK DKCIIEpUMEHTTEp Kejecinedl QakropiapablH ocepi
3epTTenmi, Ta3gslH ¢a3a anupGy3UsACHHBIH Keaeprici, ra3aslH (¢as3amarsl abcopOUMsIaHFaH KOMIIOHEHTTIH
KOHIIEHTPAISICHI, CYHBIKTBIFBI OEJICEH/II KOMIIOHETTIH KOHICHTPAIMACHI, COHal-aK Au(Y3UusHbIH TiKenel jKoHe
aifikaceiHaH Kod((uIUeHTTepi. ANBIHFaH OCIMHIH PEaKIUACHIHBIH OCTTIK KOHICHTPAUMWACH,, pPEakius (POHTHI
CYUBIKTBIH TYOiHE Kapail KO3FalFaH Me3eTTe MaKCHMAIIbl MOHTE He 0ONabl. ANBIHFAH HOTHKEICPIHIH HHKSHEPIIK
XUMUSUTBIK FRUIBIMFA MAHIachl THEPI CO3CI3.

Exinmn »karqaia KOHICHTPATTHI TOJKBIHIB (GPOHTTAP KBUIJAM/IBIFBIH €CENTEY YIIiH, aybICIajbl TepOenmMeni
PeKUMIC HICANABI €MeC JKYHe VIIH XKYbIK KaThIHAC albIHBL Veanmpl eMeCTiK aybICaabl PEKUMIIC TOJKBIH/IBI
(POHTTHIH KBUIIAMABIFBIHBIH ©CYIHE ajbIll KEeJITeHIITrT KepceTiami. 3epTTey HOTHXKeIepl XUMHSUIBIK aiHaIMalbl
MPOIECTEP/IiH HHTCHCUBTUIITTH HHXCHEPIIIK €CENTeY diCTEMECIHC JKOHE U30TCPMUSIIBIK €MEC PEAKTOPIBIH THIM/II
KYMBIC KOJIEMiH/IE )KOHE TYPJIl XUMUSIIBIK annapartapAbl ’Ko0anay sl KOJJaHbLTYbl MYMKIH.

Tyiiin ce3mep: XUMUSIIBIK pPEAKTOPJIAPIBI MOJECIBICY, JKbUDKBIMAIBI (DPOHT, JIC3MIK XUMHSIIBIK pPCaKITHUs,
PEIMKIIL, OTIEII PSKUMACD, KOIDKAFIAIIIbl aBTOKATAIUTHKAIIBIK PEaKIHsIap, CAHIbIK 3¢PTTCY.
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BINDING d-ELEMENTS OF THE 4TH PERIOD I-VIII
GROUPS OF THE PERIODIC SYSTEM

Abstract. This article briefly reviews the connecting d-elements of the fourth period 1-VIII groups of the
periodic system. Also compares the main elements of the group VIIIA and VIIIB transition group, their properties
and electronic formulas. In its highest oxidation state these elements in the composition of the respective compounds
have similar properties (XeO,and FeOy,).
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YK 546.6
P. Hacupos

ATsIpayckuil rocyiapcTBeHHbIN yHUBepcuTeT M. X./locMyxamenoBa

O CBA3BIBAIOIIIUX d-3JI]:]MEHTAX I-VII1I TPYIII 4-T'O ITIEPUOJA
NEPUOINYECKOU CUCTEMBI JI.1. MEHJIEJIEEBA

AnHoTanmsi. B craThe BkpaTHe paccmarpuBaeTcs cBsi3biBaroinue d-aneMeHThl 4erBeproro mnepuozpa I-VIII
rpymmsl nepuoandeckoit cucremsl [I.J. MenneneeBa. CpaBauBatorcs anemeHTsl VIIIA riaBroi#t rpynmst u VIIB
NOOOYHOU TPYIIIBI, UX JIEKTPOHHBIE (POPMYIIBI U CBOKMCTBA. B cBoeil BhICIIE CTEIEHN OKUCICHHS 3TH 3JIEMEHTHI B
COCTaBe COOTBETCTBYIOIUX cOequHeHHH On3ku 1o cBorcTBaM (XeO4 uFeOy).

KiioueBble c10Ba: CBS3BIBAIOLIME DIIEMEHTHI, O—3JIEMEHTBHI, CTENICHb OKHCICHUS, NpaBmwio KIleYyKoBCKOTO,
XapaKTePUCTUUECKUE DJIEMEHTBI.

[Ipu u3ydenuu d-amemMeHTOB mepuoauyeckoin cucrembl J[.M. MenneneeBa, HEOOXOAUMO OCTaHO-
BUTHCS HAa UX CBS3H P- U S- aneMeHTamMu. OHU Ha3BIBAIOTCS MEPEXOJHBIMU M PACIIONIOKEHBI B OOJIBIINX
MIEPHO/IaX MEKIY P- M S- DJIEMEHTAMH, HOHBI KOTOPBIX XapaKTEPU3YIOTCs OHUM M3 cocTosHmit Nd*(0< X
<10) ( mampumep, Sc**- d°, Zn?*-d").

CkaHauii M ero aHaJIOTH B COOTBETCTBYIOIIUX MEPUOAAX SBISIOTCS MepBbIMHU d-3J1eMeHTaMH. Y HUX
HAYMHACT 3aIOJIHATHCS NMPEABHEINHUN CIoH. B omnmmumu ot apyrux 0-3eMEHTOB Uit CKaHAMS M €ro
aHAJIOTOB XapaKTepHa cTerneHb okucieHus +3. [lo cBoeMy XMMHYECKOMY TOBEACHHIO CKAaHAMHA MOXO0XK
OJIHOBPEMEHHO W Ha ajaoMuHuit. Popmysa BbICIIEr0 OKCHAa CKaHaus- SC,Oz; NpPOSBISIET OCHOBHBIC
cBoiictBa — SC(OH);. Ilo »IeKTPOHHOMY CTPOEHHMIO BHEIIHEr0 JHEPreTHYECKOrO CIIOS CKaHIUH
MOJIHOCTBIO  COOTBETCTBYEeT BTOpoMy TpaBuiy KieukoBckoro. CrnemoBaTenbHO, €ro BaJeHTHBIC
ANEKTPOHBI HaxomsaTcs Ha 45 — u 3d- mox ypoBHsix. [IoaTOMy BbICIIast CTENIEHb OKHCIICHUS paBHa +3, 4TO
COOTBETCTBYET HOMEPY IpyHmnbl. [IpudeM 3JIeKTpOHHOE CTPOEHHUE aTOMa 3aKaHUMBAECTCS S-dIEKTPOHAMH,
MOATOMY JTOT JIEMEHT HPOSBISIET Merajinmdeckue cpoiictBa. Octanbhbie 9 d-anementsl |Vmepuona
SIBJISIFOTCS TIPOIOJDKEHUEM 3TOTO AJIEKTPOHHOTO CJosi. DT (-3JIEMEHTHI B CBOEM MepHoje MepBbiMu d-
3NIEMEHTaMH, TO €CTh Y HUX HaYMHAIOT 3aroHsTcs d - opOuTanm, 3aBepiraercs y aroma Zn.

Yacto ucrnonp3yercs Tak Ha3bIBAEMBIM JJIMHHBIA BapUaHT MEPUOAMYECKON CHUCTEMBI, MPEII0KEH-
ve1it b.B. HekpacoseiMm [1]. B aToM BapuaHTe epHOBI HE IEIAT HA YaCTH, a 3allMCHIBAIOT TOJHOCTHIO B
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OIIHy CTpOuYKy. CXOJHBIC SJIEMEHTHI COCAMHSIOT TPSAMBIMH JIMHUSAMH. 37eCh HEOOXOAMMO CPaBHUTH
CTCTICHb OKHCJICHHS 3JICMCHTOB, OTBEUAIOIICH HOMEpPY TPYIIBI NEPUOAUYCCKON cucTeMbl. OCHOBHBIM
noctmwkenneM Bb.B. HekpacoBa sBisercs To, uro on ycranoBwia Sc, Ti, V, Cr, Mn, Cu, Zn mpu
MaKCUMaJIbHOH BAJICHTHOCTH XapaKTEPUCTHUYECKUE 3JIEMEHTHI, HO OCTAJIOCh HEOIPEIEIICHHBIM, KaKHe
AJIEMEHTHI TPHAIbl SBJSIOTCS aHAJIOTaMH JUIS WHEPTHBIX Tra30B NPU MX MaKCUMAJIBHON CTENCHH
okucienns. Kpome Toro, B ero tabmure (puc.l) arom Bomopoma Bmecte cF, Cl ormocurcs x VIIA
rpymme[ 1].

OpmHaKO ATO OMMOOYHBIM CUMTATh HENb3sl, TAaK KaK 3KCICPUMCHTAIBHBIX (DAKTOB B TO BpeMsl OBLIO
HEJIOCTATOYHO.

Bopopon o cBoeMy 3IIEKTPOHHOMY COCTOSIHUIO aHAJOTHYCH IIEIIOYHBIM METallaM, TaK Kak uMeeT
IEKTPOHHYIO KOH(HTYparuio 1!, B COOTBETCTBHHE C 3IEKTPOHHBIM CTPOCHHEM OH JOJDKCH HAXOAUTHCS B
MEPBOM TPYIIE MEPUOJAMYCCKON CUCTEMbl. BoIOpoa HaxXoauTcs B CBOOOJHOM COCTOSSHUM B BEPXHHUX
CIIOsIX aTMocdepsl, a B BUJAC COCTUHCHUS BXOJUT B COCTAB BOJBI, TJIMH M MUHEPAIIOB, B OpraHU3Me
pacTeHU W KUBOTHBIX, Yrisi, Topda, HedTr u T.1. [Io HEKOTOPHIM CBOMM CBOMCTBaM, HampuMmep, IO
BOCCTaHOBHUTEIILHOW CIIOCOOHOCTH, OH UMEET CXOJICTBO C S-3JIEMEHTaMH TepBoi rpymibl. CoCOOHOCTH
MPUHUMATEL OJIMH DJICKTPOH 1O CPaBHEHUIO ¢ (GTOPOM M XJOPOM HU3Kasi, B TO )K€ BPEMsS BOJOPOJI HE
OTHOCHTCSI K P-3JIEMEHTaM, MO3TOMY ero otHocsT K |Arpymnre ( puc.1) [2-4].

B nepuoanueckoit cucTeMe psiji AJIEMEHTOB OOBEAMHSIOTCS B TPUABI

(Tpmansl xenesa, pyTeHHs: U ocMUsl). BHYTpH Tpuaabl CBOHCTBA AJeMEHTOB OnM3KH. B 3Ty rpymmy
BXOJIUT TPH TPUAJIBI METAJUIOB (EBSITH (-3]1EMEHTORB)

[epuon 4 5 6
DIIEMEHTHI Fe, Co, Ni Ru,Ph,Pd Os, Ir, Pt

1 OJaropoHbIe ra3bl, 3aBepllaloIie Kbl nepuol. Tak ke Kak u mo0oi apyroit, wiens! VIII rpymmst
MOTYT OBITh pazneinensl Ha TnaBHyo0 VIIIA- i mo6ounyro VIIIB — moxarpymibr.

B moarpymmy »kene3a BXOAMT PYTEHHH M OCMHI- KaXIblii B CBOeM Mepuoje sBisitoTcs -
JNIEMEHTaMH, y KOTOPBIX HauyMHAETCs 3amojiiHeHue - opOuTanieil MPeIBHEIIHEro CIIOS AIICKTPOHOM.
MaxkcuManbHas CTeTeHb OKHCIeHHs (+8) paBHa HOMEpY TpYyMIIbl MEPHOANUECKO cuctemsl. [[ms xenesa
HanOoJiee XapaKTEePHbI CTENEHN OKUCIIEHUS +2 U +3, H3BECTHBI TAKKE MPOU3BOJIHBIE KeJe3a, B KOTOPhIX
CTeNeHb OKUCICHHS paBHa +4, +6 u +8. VIMeroTcs cBeieHus O MONyYeHnH OKchaa xkenesa - FeQ, (+8).
DTO OYEeHb HEYCTOWYMBOE JIeTydee COeIUHEHHe po30Boro nseta[2]. TeTpaokcuabl OCMHS W PyTEHHS
s10BUTHL. briaronaps kucnoraeiM cBoiictBam OSO, ipu B3aMOJICHCTBUY ¢ OCHOBHBIMHU COETUHEHUSIMHU .

0sO,4 + 2KOH = K, [0sO,4 (OH),]
00pa3yrTCs KOMIUICKCHI.

Daementsl Fe Ru Os
CreneHs 2,3, 4, 2,3, 4, 2, 3,4,
OxwuciieHus 6, 8 56,7,8 6,8

ITo Beprukamsm mepsbiii d — anement VIIB rpynmsr — ato skene3o(l1V-it nepron), 3ateM ciienyer
pyrennii (V-ii nepuon) u ocmuii (VI-it mepuon). Ix snekrpoHHble KOHYUTYpalluu BHEIIHEH 000I0UYKH Y
atomos Fe [Ar]3d°4s?, Ru[Kr] 4d’5s'u Os[Xe] 4f"*5d°6s>.

Mexy 3MeMeHTaMHi BEPTHKAIBHBIX CTOJIOOIIOB MPOSIBIAIOTCSA OTAENbHBIE YePTHl U O0siee OIN3KOro
cxonctBa. Hampumep, unensl psina Fe,Ru u Os sBIsIFOTCS 0COOCHHO aKTHBHBIMH KaTaJIM3aTOPaMH IMPH
CHUHTE3€ aMMHaKa U3 JIEMEHTOB BOJIOPOJA U a30Ta.

Ecmmu comoctasute VIIIB moarpymmy s1eMeHTOB jkeie3a C BaJIEHTHBIMH COCTOSHUSMH aproHa,
kpuntoHa VIIIA rmaBHO# monarpynmsl, TO aproH B creneHsx okucienus 0, +2, +6 sBiseTca aHAJIOTOM
KpPHUIITOHA, & B CTENIEHN OKUCIieHHs +8 Ar He OyZeT aHaloroM KpunToHa. HampoTus, B HU3KHX CTeNEHsIX
OKHCIJICHUS KeNe30 OTIMYAeTCsl OT aproHa, a B CTENEHHM OKHCIEHHS +8 JKeJIe30 SBJIAETCA HEMOJHBIM
anajorom aprona (cMm. Ta0.1). IIpuBomsarcs smektpoHHBIe KoHpurypanmuu Fe, Aru Kr B atomapHOM
COCTOSIHMI W CTEIEHSAX OKucieHus +2, +6 um +8 (tab.l). XKeme3o sBnseTcs kak OBl CBSI3YIOIUM

—— 108 ——




ISSN 2224-5227 Me 1.2017

anemenToM Mexny moarpymmoid VIIIA u nmoarpynmoit VIIIB 1o symekTpoHHBIM KOHQUTYpalusM IpH
BJICHTHOCTH, OTBEYAIOIEH HOMEPY IPYIIIBI IEPHOANIECKON CUCTEMBI.

Tabmuma 1 - CpaBHeHHE JIEKTPOHHBIX KOH(GUTIYpaInii 2JIeMEHTOB jkele3a, aproHa u kpuntona VI — rpymmst
Crenenp Fe (VIIIB) Ar (VIIIA) Kr (VIHA)
OKHCJIEHUSI

0 [1s°25%2p®35°3pf] [1s°2s%2p®] 3s%3p°® [1s%25%2p®35°3pf]
3d°s® 3d%4s%4p®

+2 [15225%2p®3s%3p°] [1s?25%2p®] 3s%3p* [15225%2p®3s%3p°]
3d° 3004s%4p*

+6 [1s%25%2p®3523pf] [1s%25%2p®%] 3s? [1s%25%2p®35%3pf]

3d? 3d"%4s’
+8 15°25°2p®3s°3p® 1s°25°2p® [15°25°2p®3s°3p°]
3d10

Jlo HemaBHEro BpeMEHHM CYHTAIH, YTO OJaropoxHbIe Ta3bl BOOOIIE HE CIOCOOHBI BCTYHAaTh B
XUMHYECKAE peaKknud W TOMeIall WX B «HYJIEBYIO» TPYIIy Tepuoaudeckord cucremsl JI.M.
MenpeneeBa, Tie¢ ¥ JODKHBI ObUTH HAXOMUTHCS 3JIEMEHTBI C «HYJIEBOI» BaJIeHTHOCThIO. B 1962 romy
Kananckuii xumuk H. BepTieTt yaanoch moinyduTh COSTHHEHNST HHEPTHBIX Ia30B ¢ propom[5]:

Xe + PtFg — Xe'[PtFe]

3necy PtFs oTHUMaeT omHoro snekTpoHa OT KceHoHa. Mccnemyss xumudeckue cBoicTBa PtFg
coenuHeHu VIIIB rpynnel, H.BepTiert 3ameTus, 4yTo Npu JUIMTEIbHOM BBIACPKUBAaHUU Ha BO3AYXE OH
MeHsIeT L[BET, B pe3yibTare obpasyercs O, [PtFg]". [Ipuunna 5T0ro - Mepsas SHEPTHs HOHU3AIMK KCEHOHA
CpaBHHUMAa 110 BEIWYMHE C DHEPrued WOHMW3AIMH MOJIeKyJsipHoro kuciopoaa (1175 kJ[x/moms s
0,0,"+¢). TlosToMy B JaHHOM cIydae MNOJOOHO K OKcorekcadTopIuiaTMHATy oOpasyercs K
CEHOHTeKca(TOpIUIaTHHAT.

Yepes HECKOIBKO MECSIIEB B IPYyrUX Jlaboparopusix Obuti cuHTe3upoBanbl XeF, u XeF, [6].

Kak u3BeCTHO, 4TO CTeleHb OKUCIICHNs KceHoHa paBHa (+8) [7].

XeO, + XeFg —» XeOs;F, + XeOF,

KceHoH oTHocmiics K VIIIA rpymme.
Terpaokcun nonyvaroT neiictBueM 6e3BomHoit H,SO, Ha okcokceHar (+8) Oapus mpy KOMHATHOM
TeMIeparype:

BaQXEOG+2 HZSO4 — > ZBaSO4+XeO4+2HQO

XeO, B OOBIYHBIX YCIOBHSIX T'a3 M3y4UeH MOKa HEJOCTaTOYHO, HO JaHHble 3ekTpoHorpadun u UK-
CHEKTPOCKONMH YKa3bIBAIOT HAa TO, YTO €r0 MOJIEKyJIa TeTpadapudeckad. Ero cTpoeHne aHaIOTWYHO
teTpadapudeckomy crpoerno OsO,, RUQO,. ITpousBoanbie kceHoHaA (+6) — cHilbHBIE OKUCTUTENH. OAHAKO
NpU JIeHCTBUM Ha HUX elie 0oJiee CWIBHBIX OKHCIHUTENEH MOYKHO MONYYHTh COCITUHEHHUS CO CTEHEHBIO
okucieHHocTH (+8). 13 mojo0HbIX coeTMHEeHUI N3BECTHBI KCceHOHOKTadTOpH) XeFg, KCeHOHTETpaoKCH T
XeOy4 u kcenoHokcoaupropun XeOsF,. Otn coenuuenns nmoao0HBI KUCIOTHBIM coenuHeHusiM OSO, u
RUO4.

DneMeHTHl MOArpYNIB! KpumiToHa - KpuntoH Kr, kcenon Xe, pagon Rn xapakrepusyrorcsi MeHbIIEH
JHEepruel MOHHW3aIMHM aTOMOB, YeM THMHWYHBIE 37eMeHThl HeoHa u aproHa VIIIB rpymmsr. Ilostomy
3JIEMEHTHI OATrPYIIBI KPUIITOHA JAI0T COETUHEHUSI 0ObIYHOTO THMa. M B 3TOM HampaBieHUH 3JIEMEHTHI
MOATPYNIBl KPUIITOHA OTIMYAIOTCS OT APYTHUX OJNAarOpOAHBIX Ta30B OONBIIUMH pa3MepaMu aTOMOB (
MOJICKYJI) ¥ OONBIIONH ToJsApu3yeMocThio B psay atomoB He-Ne-Ar-Kr-Xe. Bemeactsum 060mbmmoi
YCTOWYMBOCTH JIEKTPOHHOM CTPYKTYpBI aToMa (9Heprus uoHuzanmu 15,763B) coennHeHus: BaJIeHTHOTO
TUTA JUIs aproHa He MOJyYEHBI.

s He, Ne u Ar ycroiumBele COeqMHEHMs HeM3BeCTHHI [8]. A ciemyromiuii O1aropoaHbIi a3 —
KpPHUITOH UMEET XUMHYECKHE COeIMHEHNUs, HO UX 3HAUYMTEIbHO MEHBIIE, yeM y KceHoHa. [Tomumo KrF,,
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KrF,  obpa3oBaHue mepBBIX COeAMHEHHH, conepxaumx cBsa3u Kr-O, Obuto 3adukcupoBano [9] meTogom
SMP — criexktpoc-konun (*°F, O) s koHTpoIs 3a cuHTe30M yeToiunBoro coenunenus [Kr(OTeFs),]:

3KI’F2+ 2B(OTGF5)3 —> 3Kr(OTeF5)2 + 2BF3

1 rpynnus Vi
I H He 1

1 LI v \% Vi Vi

Z 9kt BE- B @ N0 B Ne 2
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Pucynok 1 - JlononHeHue K JUIMHHOMY BapHaHTY NIEPUOIUYECKOl cucTeMe, npeioxkenHslit b.B. HexpacoBsim

Nmest oTHOCUTENBHO OOJBIIMI pa3Mep aToMa, aproH OoJiee CKIOHEH K 00pa30BaHMIO MEKMOJIEKY-
JISIPHBIX CBSI3€i, 4YeM renuii 1 HeoH. [loaToMy Hanboiee U3BECTHBI KIIATpaThl, oOpa3oBaHHble Ar, Kr u Xe
¢ ruapoxuHoHoM 1,4-C¢Hy(OH), o6pazoBannio MeXMONEKYIISIPHBIX CBsI3eH, 4eM refuii u HeoH. IloaTomy
HaunOoJiee N3BECTHBI KiaTpathl, oopazoBanHbie Ar, Kr u Xe ¢ rugpoxuaonom 1,4-CsHy(OH),

1 Bogioi. Knarparel MOTYT CIIy>KUTh JUISI XpaHEHUS 3a11acoB OJIaropoOHbBIX Ta30B.

MoOXHO MPEAnoNOKUTh UYTO KENE30 SBISIETCS CBI3YIOIIMM 3JeMeHTOM Mexay noarpynmnoit VIIIB u
noarpynmoi VIIIA mpu makcumansHOU BasieHTHOCTH (+8). Fen Ar mpu MakcMMalibHO# BalleHTHOCTH (+8)
coeIuHeHbI MeNbKUM IMyHKTUpoM (puc.l). Hns ocransnbix I, 1V, V, VI, VII, lu Il rpynn werBepToro
Mepro/ia CBA3YIOMNMHE diteMenTamu seisirores Sc,Ti, V, Cr, Mn, Cu, Zn[1, 10, 11].

BemectBa, o0pa3oBaHHbIE »JIEMEHTAMM TJIaBHBIX M MOOOYHBIX MOATPYMI, B PAOE CIydaeB
OTJIMYAIOTCS CBOMMHU CBOMCTBaMU. OJHAKO B BBICHICH CTEIEHU OKUCIIECHHS WX CBOWCTBAa OJIM3KH.
Hampumep, VIIA — noarpynmna — ranorensr-okucnurend, V1B — nmoarpymnmna — MeTamib-BOCCTAaHOBUTEIH.
OnHako B CBOEH BBICIIEH CTENEHH OKMCIICHHS 3TH 3JIEMEHTHI B COCTABE COOTBETCTBYIOIMX COEAWHEHHUN
Oomu3ku mo cBoiictBam [11]. Tak, ramorens! m Mmetaimsl VIl rpynmel B BbICIIe CTENEHHW OKHCIICHHUS
006pa3yioT CHIBHBIE KHCIIOTHI: TeTpaokcoxmopar (+7) somopoma HCIO,; m Terpaokcomanranar (+7)
Boznopona HMnO,, koTopslie SIBISIOTCS TaKKe CHIbHEUIIMMHU OKUCIIUTEIISIMH.
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O0X: 546.6
P. Hacupos

X. JlocMyxaMe/IoB aTHIHAAFBI ATBHIpay MEMIICKETTIK YHUBEPCUTETI, ATHIpay K., Kasakcran

AN MEHJAEJIEEBTIH IEPUOATBIK CUCTEMACBIHJAYBI 1V - IEPUO/IBIHBIH
BAWJIAHBICTBHIPYIIBI d - 3JIEMEHTTEPI

AnHoranusi. Makanana J[.1. MeHaeneeBTiH MepHOATHIK kyiecinin [V-nepuoasinmarst 1 — VIII Tonrapapiy
HETI3r j)KoHe KOCBhIMILIAa TONTAPbIHIAFbI AJieMeHTTep KapacTelpbuiibl. Mynaa VIII A werisri sxone VIII B xoceimina
TOIIIA 3JIEMEHTTEPiHIH AJIEKTPOHABIK KYPBUIBIMBI JKOHE KaCHETTEpPi CaJIBICTBIPBUIBIN, OJIap/AbIH >KOFapFbl TOTBIFY
nopexecinjie (+8) KOChUIBICTAPBIHBIH YKCACTHIFbI TaraibiHaabl (XeO, xane FeOy).

Tyiiin ce3mep: OalmaHBICTHIPYINBI AJIeMeHT, d - 3JEMEHT, TOTBHIFY Iopekeci, KieukoBCKHIiNiH epexenepi,
CHUMATTaMalbIK 3JIEMEHTTED.
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DELETERIOUS OF CABBAGE MOTH (MAMESTRA BRASSICAE
(LINNAEUS, 1758) FOR DECIDUOUS TREES

Abstract. This article considers the cabbage moth pest (Mamestra brassicae (Linnaeus, 1758)), as a pest of the
fruit and deciduous trees’ leaves. Cabbage moth is a pest for many plants: sunflower, tobacco, poppy, potato, tomato,
carrot, corn, flax, buckwheat, ornamental plants.

The topicality of this work is in the need to control the pest population such as the cabbage moth
(Mamestrabrassicae (Linnaeus, 1758)) which is dangerous for many plants and in studying its biology.

The main purpose of this work is to define the damage percentage caused by the cabbage moth to the deciduous
fruit trees variety and the climatic factors influence on their population.

The objectives of this work are to calculate the trees leaf damage percentage, to determine the damage
percentage caused by the cabbage moth deciduous fruit tree plantations, to make the cabbage moth development
phenocalendar and to determine the pests deleterious and rare occurrence in scores.

The work results:

1 The climatic factors are decisive for the pests” development, increase and reduction.

2 The climatic factors in the spring and summer seasons in Almaty: established humidity and favorable air
temperature should ensure a high level of abundance of cabbage moth (Mamestra brassicae (Linnaeus, 1758)),
however these factors did not contribute to the development of high number of the cabbage moth (Mamestra
brassicae (Linnaeus, 1758)).

Keywords: cabbage moth, deleterious, pests, trees, ecology, climatic factors, leaf blade, cherry, sweet cherry,
apple, plum.

YK 595.786
A. C. MbIpkacumoBa

HannonansHas akanemus Hayk Kelpreisckoit pecry6iuku, bunikek-AnMarsl,
Pecmy6simka Keiprescran

BPEJOHOHOCTH KAITYCTHOM COBKH (MAMESTRA BRASSICAE
(LINNAEUS, 1758) IJIAA INCTBEHHBIX IEPEBBEB

Annoraunusi. B craTbe paccmarpuBaercs Bpequrels KamycTHas coBka (Mamestrabrassicae (Linnaeus, 1758)),
Kak BpeIuTENb JIMCThEB IUIOJOBBIX W JIMCTBEHHBIX jepeBbeB. KamyctHas coska (Mamestrabrassicae (Linnaeus,
1758)) BpeauTeab MHOTHX PACTEHHIA: TOJICONHEYHNKA, Tabaka, Maka, KapToQess, MOMHI0PA, MOPKOBH, KYKYPY3Hl,
JIbHA, TPEUNXH, JIEKOPATUBHBIX PACTEHUI.

AKTYaJIbHOCTH PabOTHI 3aKJIIOYAETCS B HEOOXOAMMOCTH KOHTPOJIHMPOBATH YHCIEHHOCTH OIMACHOTO BPEIUTEINS
MHOTMX PACTEHHI, TAKUX Kak KamycTHas coBka (Mamestrabrassicae (Linnaeus, 1758)) u u3yueHus ee OUOIOTUU.

I'naBHas 1eab paboThl OMPEAEIIUTE IPOLEHT MOBPEKIAECHHOCTH PAa3IMYHBIX JIMCTBEHHBIX M TUIOJOBBIX JEPEBLER
KaIlyCTHOM COBKOM M BIIMSIHUE KIIMMATHYECKHX (PAKTOPOB HA MX YHUCIEHHOCTb.
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3ajayaMu HCCIEIOBAaHUS SBJSUINCH MOJCYMTATh NPOLEHT IOBPEXKAEHHS JIMCTOBOHM IUIACTUHKH JEPEBLEB,
OIIPEJETIUTh NPOLICHT HAHECEHHOTO Bpe/ia KAaIlyCTHON COBKOM JMCTBEHHBIM M IUIOJIOBBIM PEBECHBIM HACAXICHUSIM,
cocTaBuTh (PeHOKANCHIAp PAa3BUTHS KAIlyCTHOW COBKH, U ONPEACIUTh BCTPEUAEMOCTh M BPEJJOHOCHOCTh BpeANTEIeH
B Oayurax.

BeITekarolue BbIBOIbI 3 PE3YJIbTATOB PAOOTHI:

1 Kiumaruyeckne (akTopbl SIBISIFOTCS ONPEACISIONIMMHU JJisi Pa3BUTHS, YBEJIUYCHHS U COKpAIICHHUS
YHUCJIEHHOCTH BpEAUTEIEH.

2 Knmmatnueckue (akTOpsl B BECEHHE-IETHHH HEpHOZ B ANMATHl — yCTAaHOBUBIIMICS BBICOKHH YPOBECHb
BJIQXXHOCTH M OJIaronpusTHasi TeMIeparypa BO3[yXa JOJDKHBI ObLIM 00ECHEeYHTh BBICOKHH YypPOBEHb YHCIEHHOCTH
kamyctHoi coBku (Mamestrabrassicae (Linnaeus, 1758)), oqHako 3Td (GakTopsl HE CIOCOOCTBOBAIN YBEIUUEHHIO
BBICOKOT'O KOJIMUECTBa KamycTHO# coBku (Mamestrabrassicae (Linnaeus, 1758)).

KaroueBble cioBa: xamyctHas coBka, (Mamestrabrassicae (Linnaeus, 1758)), BpeIOHOCHOCTh, BPEAUTENH,
JIepeBbsI, SKOJIOTHS, KIIMMaTHYeCKue (paKkTopbl, JINCTOBAs IUNIACTUHKA, BUIIHS, YePEIIHs, sI0I0Hs, CIIHBA.

Brenenne

KanycrHas coBka (Mamestrabrassicae (Linnaeus, 1758)) — MHOrOsIHBIH BpeIUTENb, T.C. MUTACTCS
MHOTOYHMCIICHHBIMU BUAaMH pacTeHuid. [103TOMy HEe MMEIOT HyXKAy HeIocTaTka B muine. J[aHHbIA BUA
COBKH OIIaCHBIN BPEAUTENb JUIs OBOIIHBIX, IUIOJOBBIX, OJIEBBIX, KPECTOIBETHBIX KyIbTYp. X 0coOeHHO
NPUBJIICKAIOT [BETHI, Oyarogaps ux HekTapy. OHM MHUTAIOTCS HEKTapaM IBETOB, Pa3lWYHBIMH ILIOJAMH
MHOTUX PAaCTHUTEIBbHBIX KYJBTYP, JUCThSIMU PA3INYHbIX pacTeHHid. OcOOCHHO COBKA SIBISICTCS] OMACHBIM
BpeAnTENeM KarmycTsl [1].

Kanycrhast coska (Mamestrabrassicae (Linnaeus, 1758)) oTHOCHTCS K OTpsAy YCHIYEKPBLIbIC
(Lepidoptera Linnaeus, 1758) cemeiicty coku (Noctuidae Latreille, 1809), poxy Mamestra [2]. babouka
KalyCTHOW COBKHM JieTaeT OObIMHO HOubi0 [3]. /IHEM OHa CKpBIBAIOTCS CPEAM PACTCHUIA, B KpOHaX
JepeBbEeB. JTO HOYHasi 0abouyka KOPHUYHEBO-CEPOro LBETac OOJBIIMMH KPBUIBSIMHU C 3yO1eoOpasHbIMU
KpasMH, KOTOpasi K OJINKe OKAaHTOBKE €€ OKpacka CTaHOBHUTCs Oosiee TeMHbIM [4]. IlepemHue Kpbuibs
KallyCTHOH COBKM OKpallleHBl B TEMHO-Oypblii 1BeT. Ha KpBUIBSIX HMMEIOTCSI TEMHBIC IONEPEYHbIC U
noJKpaeBble xenTo-0enbie TuHUU[S]. IloakpaeBrie uHUKM cHaOXeHbI ABYMs 3yOuamu B BHAE OyKBBI M.
[IsaTHO Ha Hapy>KHOHM cTOpoHE Oenoro nBera.3aJHHE KPBUIbS CEPOro IBETa, 3aTEMHEHHBIE IO KpPasM.
Pa3max xpbuibeB coctapmnsier5S0 MM (prucyHok 1)

Pucynok | - Kamycrras coska (Mamestrabrassicae (Linnaeus, 1758))

KamycrHast coka (Mamestrabrassicae (Linnaeus, 1758)) mpu MacCOBBIX Pa3MHOKEHHSIX HAHOCHTH
O0JIbIION yIIEpO CeNbCKOMY XO03sMCTBY.CENbCKOE XO3SMCTBO MOMKET MOTEPSATH OTPOMHOE KOJHYECTBO
ypoXasi OBOIIHBIX, IUIOJOBBIX, MOJEBBIX KYJIbTYp [6]. B 1daHHOMHCCIECIOBAaHMH KaIlyCTHas COBKa
(Mamestrabrassicae (Linnaeus, 1758)), paccmarpuBaeTcsi Kak BpPEeIUTENh JINCTHEB IPEBECHBIX MTOPO/I.
[TostoMy yenvlo pabomsl SBHIOCH ONPEAETUTH MPOIEHT KOJMYECTBA MOBPEKICHHBIX Pa3IMYHBIX
JIMCTBEHHBIX W IUIOJOBBIX JIEPEBHEB KAIllyCTHOW COBKOW B TMapKax, Ha yJHUIAX I. AJIMAaTel U BIUSHUE
KJIMMAaTHIECKHUX (PaKTOPOB Ha MX YHUCIIEHHOCTb.

MarepuaJjbl M1 METOABI HCCIETOBAHUM

3adauamu uccredoganusi SBISIUCH TOACYUTATH MPOICHT IMOBPEKICHUS JIMCTOBOW TUIACTUHKHU
JIEPEBHEB, OIPEICIUTh TMPOIEHT HAHECEHHOTO Bpela KAIyCTHONW COBKOHM JIMCTBEHHBIM M TUIOJOBBIM
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JPEBECHBIM HACaKICHHUSIM, COCTaBUTh (DEHOKAIEHIAp pa3BHTHs KalyCTHOM COBKH, W OIPEAEIUTH
BCTPEYaEMOCTh M BPEJOHOCHOCTh BPEAUTENCH B Oauiax.

Ob6vexmamu wuccnenoBanus OblTM  KamycTHas coBka (Mamestrabrassicae (Linnaeus, 1758));
pa3IuyHbIe BU/IBI IHCTBEHHBIX U IIOOBBIX JEPEBHEB U MX JMCTOBBIE ITACTHHKH.

Cbopuvl mamepuanos POU3BOAWINCH B TIAPKax, Ha YJIMIAX, B IPOCIIEKTaX ropoja AJIMaThblI.

Ipu c6ope GPOH30BOK OBLIN MCIIOIB30BAHBI PA3IMYHBIC CTAHAAPTHBIC SHTOMOJIOTHIECKHE METOTUKH
[71.

ITiromma b MOBPEKAEHHUS JTUCTHEB MOCYUTAIH 10 hopmyste [Tuka:

S=2+N-1

M — KOJIMYECTBO Y3JI0B Ha TPaHMIIE TPEYTroJbHKUKA (Ha CTOpOHE U BepiinHax) N = KOJIHYECTBO y3II0B
BHYTPH TPEYTOJbHHUKA

ITox y3maMu UMeeTCst BBUAYTIEpECEYEHUE JINHUIA.

ITpolLIeHT MOBPEKACHHS CUMTAETCS 110 hopMyIe:
S momans aucra — 100%

S NoBpeXAeHHAas MOBEPXHOCTb JHCTa — X %o
S noBpexJIeHHast IOBEPXHOCTH JHucTa X 100

Ortcrozna, X IpOUEHT NOBPEKICHUS IOBEPXHOCTH JIUCTHKA =
S mIomaab IMcTa

PeSyJ'II)TaTBI HCCJICA0BAHUSA

OOcienoBanbl CICAYIONIME BHAbI JMCTBECHHBIX ICPEBLEB B MapKaX, YJIHIAX, MPOCIEKTaX ropoja
Aunmartsl, Kpome gactHOro cexkropa: B3 raaakuit (Ulmus laevis), B3 menkomuctabiit (Ulmus parvifolia),
ny0 ueperrdareiii (Quercus robur), knén octponuuctheiii, (Acer platanoides ), 6epésa GopomaBuaTas
(Betula pendula), tomons mupamupaneubiit (Populus pyramidalis), Tomons Gensiit (Populus alba L.),
siceHb amepukanckuii (Fraxinus americana L.), Gospeimauk ooObikHOBeHHbIH (Crataeguslaevigata) u
IUTOJIOBBIE JICPEBbsI —BHUIIHSI, YEPEIITHsI, CJMBA, STOJOHS.

B3spocibie 6a60uky MOBPEXAAIOT JIMCThI. OCOOEHHO CHIBHO TOEMAOT JINCThS JTMYMHKHA KaIlyCTHOR
COBKH, OHH TIOJIIPHI3AIOT JMCTOBYIO IUIACTHHKY HE JOTPArdBascCh SMUAECPMHUCA, ACTaICKBO3HBIC ABIPOYKH
HenpaBWwIbHON (opmbl Ha nucThsax [8]. Kpome Toro, moemast JHUCThs, OHH 3arpsi3HSIOT MX CBOUMH
JIMITKAMH BBIZIEJIEHUSIMH, YTO CHIDKAET JEKOPATHBHOCTH JepeBbeB [9]. Bolie mepedncieHHble JTUCTBEH-
HBIE JIEPEBhs MOYTH YTO HEe TOBpexaeHbl. JIume y Bsa3a memkomuctaoro (Ulmus parvifolia) mpoment
MOBPEXICHHUS JINCTOBOW TUIACTHHKU M MPOIIEHT KOJMYECTBA MMOBPEXKICHHBIX J€PEBLEB KAITyCTHOH COBKOM
(Mamestra brassicae (Linnaeus, 1758)) cocraBaster 5% u y Gepessl Gopomasuaroii (Betula pendula)
NPOLIEHT TIOBPEKAECHHUS JIMCTOBOM IUIACTUHKM M MPOLEHT KOJIWYECTBA TOBPEKIAECHHBIX J€PEBHEB—
3%][10].CnenoBarenbHO, OUYeHb HU3KUI MPOIIEHT MOBPEXIeHUs y Bsiza MeskonuctHoro (Ulmus parvifolia)
u 'y 6epesbl boponasuaroii (Betula pendula).

[MoaBepraroTcst MOBPEXKICHUIO JaHHBIM BPEAUTEIEM IUIOOBBIE JIE€PEBbS — CIMBA, BUILHS, YEPEIIHS,
sioioHs. Camblii OONBIION Bpea COBKOW HAaHECEH CJMBE. Y CIHBBI MPOILEHT IMOBPEXKACHUS JIMCTOBON
IUIACTHHKH cocTaBsieT 50% W MPOLEHT KOJIMYECTBA MOBPEKACHHBIX epeBbeB — 40%.

Tabnuua 1 - [TporeHT nmoBpeXIeH s TUCTOBOW TUIACTUHKHU M MPOLEHT MOBPEKICHUS IEPEBHEB

[IpolieHT MoBpeXIeHUs TUCTOBOM
IIpoueHT MOBPEXAEHHBIX | THIT IIOBPEXICHUS
HpesecHas nopona MJIACTUHKHU
JICPEBbEB JINCTHCB

B3 MenKoIMCTHBIN 5% 5% ZIBIpYaTOe
(Ulmusparvifolia)

Bepe3sa 6opoaaBuaras 3% 3% JBIpUaToOe
(Betulapendula)

Bumus 10% 15% JIBIpYATOe
UYepenras 10% 10% JIBIPYATOE
CnuBa 50% 40% JBIpUaToOe
Sl6nons 20% 20% JpIpyaToe
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KonuyecTBo epeBbEBBUIIIHY U YSPELIHN KOTOPBIX, KamycTHast coBka (Mamestrabrassicae (Linnaeus,
1758)) nmoBpennia COCTaBISAET ACCATh MPOICHTOB. VIXITHCTOBYIO IUIACTHHKY BpenuTenb oobenana 15%. Y
SIOJIOHY TIPOIIEHT TTOBPEXKICHUS JINCTOBOI IITACTHHKU M IIPOLEHT MOBPEXICHHBIX JEPEBHEB COCTABIISCT
20%. Tun noOBpeXICHUS JHCThEB, KOTOPbIE OHH HAHOCSATBCEM JCPEBBSAM - IBIPYATOC MOBPESKIACHHE
TUCTBOBOM tutacTuHkH (Tabmuma 1).

YuCcaeHHOCTh TAaHHOTO BHJA BPEAMTENS B MapKax, Ha yiauiax ropojaa Huskuii [11]. CienoBatensHo,
BCTPEYaEMOCTh U BPEIOHOCHOCTh KamycTHo# coBku (Mamestra brassicae (Linnaeus, 1758)) Ha pa3HbIx
CTaJMsAX Pa3BUTHUS B OaJIax Xxapakrepusyercs Kak «penkuin»y (Tabmuma 2).

Tabnuua 2 - BerpeyaemocTts KarrycTHO# coBkr (Mamestrabrassicae (Linnaeus, 1758)) B 6asiax

Bcerpeuaemocth BpenoHnocHoCTh
“Maro 3 3
STATICKITAIKA 3 3
JINYMHKA 3 3
KYKOJIKa 3 3
TIpumedanne: BecrpeuaeMocTh U BpeJOHOCHOCTD BPEIUTENCH B Oaax:
1- maccoBsle, 2 — 0ObIUHBIC, 3 — peaKue, 4 — eMUHUYHBIC, 0 - OTCYTCTBHE.

buonoeus epedumens xanycmnou coexu (Mamestrabrassicae (Linnaeus, 1758)). Jler xamycTHOU
coBku (Mamestrabrassicae) B atom rogay mpowusorien B urone [12]. B wuiosne depe3 msith aHEH mocie
BbUIeTa KamycTHass coBka (Mamestrabrassicae) OTKIaABIBAIOT SHIla B BHJE MHOTOYTOJFHUKA B
kosiruecTBe 10 mMITYK Ha HIDKHEH BHYTPEHHEH CTOPOHE JIMCTOBOM IUIACTHMHKH, WHOTAA MOXKET OTJIOXHTH
10 100 mryk stu [ 13]. PasButue suil MpOUCXOANUT B TEUCHHUE IECATU THEH.

Slimo xenroBaTo-6ernoe, ¢ paauansHBIMA pedprimkamu. Juamerp sturl qocturaet 10 10 MM, BbIcoTa
ee cocrapiszer 0,5 MM [14].

Uepe3 Tpu HeAenW B aBryCT€ M3 SIUIl TOSIBISIIOTCS TyCEHHIIBL. [ yCEHMIIBI 3€I€HOBATOTO WU
KOpPHYHEBOTO IIBeTa. l[BeT Tena TryceHWIl He SBISETCS MOCTOSHHBIM, OKPacKa MOXET HM3MEHATHCS, OT
CEpOBaTO-3EJICHOTO I[BETA JIO KEJITOBATO-0yporo, HHOT/IA JaKe T'YCEHUIAa MOXKET UMETh YEPHYIO OKPACKY
Tena. Ha criuHe y Hee MMEIOTCS MATHA M PUCYHOK B BUJIC €JI0YKU. B1ojib OOKOB Tella MOKHO OOHAPYKUTh
JKEITOBATHIE U MPEPBIBUCTHIC TONOCHI[ 15]. JlmuHa ryceHunbl coctaBiser 4 cM. Pa3BuTue ryceHuIr IimuTcs
CBBIIIIE OJTHOTO Mecsiia. BpenoHocHOi siBiseTcs ee ctaavst ryceHuIsl[ 16]. C okTa0ps Mecsiiia Ha 3MMOBKY
OHHM YXOJIAT B 3eMIIt0 710 10 cM B rinyOuHY JiIs OKyKIuBaHus (Tadmuia 3).

Ta6muua 3 - Kanennaps passutust Bpeautenei kamyctHoit coku (Mamestrabrassicae (Linnaeus, 1758))

HIOJb HIOJb aBrycT OKTSOpb HOSIOpb

+ UMaro * sIekIanKka ~ ryceHuna & - KyKojka B KOKOHE

Kyxkonmka mmeeT Oypo-KpacHyIo okpacky. Ha OpromrHoil cTopoHe y HeekpemacTep TIagKdi, a Ha
CIMHHOW M OOKOBOW cTOpoHEe OH MoOpIMHHCTHIA. Kpemactep mmeer 2 Bbipocta[l7] . JnuHa Kykoiku
JIOCTUTAET JIO 25 MM

Oo6cy:kaeHne pe3yjbTaTOB HCCAET0BAHMUS

Io uaee uncneHHOCTh KanmycTHOM coBku (Mamestrabrassicae (Linnaeus, 1758)) B Anmatsr B 2016 T.
JIOJKHA OBITh BBICOKOM T.K. BBICOKAs BIaXKHOCTH M OJaronpusiTHas TeMIepaTrypa Bo3ayXa JOJKHBI ObUIH
ObI 00eceunTh UM ycrenHoe pa3putue. [loromy uTo, 3Ta 6ab04Ka BIArOIOOMBOE HACEKOMOE U 00UTaeT
Ha TEPPUTOPHUAX C BHICOKOH BIAXKHOCTHIO, a TPH HU3KOM YPOBHE BIKHOCTH UX ryceHuI s TnoHyT[ 18].Ho
Ha TEPPUTOPUH T. AlMaTsl HaOIIOAaIach HHAs KapTHHA.

B ropome Anmarel kamyctHas coka (Mamestrabrassicae (Linnaeus, 1758))o0buHo momkHa
pasBuBaTcs B IBYX mokojieHHsX. Ho B 2016 T. pa3BuTHE KalyCTHOW COBKH IIPOW3ONLIOB OJHOM
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mokosienuu. Jlet ee momkeH ObITh BecHoi [19]. Ho et xamyctHo# corku (Mamestrabrassicae (Linnaeus,
1758)) mpowusomien yeTtoM B uiosnie Mecsie. Jpyroil ¢akrt To, YTO, JaHHBIA BHI BPEAUTES PEIKO
BCTpeyaercst B T. Asnmarbl. YHCIEHHOCTh W PACIPOCTPAHECHHOCTh KAIyCTHOM COBKH B TMapKax, YIIHIIaX,
MPOCIIEKTaX rOpojia HAXOAUTCS Ha HU3KOM YPOBHE. B CBsI3H C €€ HU3KOW YHCIIEHHOCTBHIO BPEJIOHOCHOCTD
COBKH  SIBISICTCS  HHM3KAM  JUIS  JIMCTBEHHBIX  JIepeBbeB. HUBKHI  ypOBEHb  YHCIICHHOCTH,
pacnpocTpaHeHHOCTh, BPEIOHOCHOCTh KarmycTHO# coBku (Mamestrabrassicae (Linnaeus, 1758)) cBsi3an ¢
TEM, YTO aKUMaT ropoja AJMaTbl 00padaThIBAaCT 3€JICHBIC HACAKICHUS CIICIHATbHBIMUXHMUYCCKUMH
BEIECTBAMH JUISl YHHUUYTOKEHHS BPEIHBIX HACEKOMBIX - WHCEKTHIUAAMH.J[pyras mnpuyrHa BBICOKHUIA
YPOBEHb 3aIrPSI3HEHHOCTH T. AJIMAThI BHIXJIOMTHBIME Ta3aMH aBTOMOOHJICH.

BoiBoabl: [loroambie ycioBus B AJIMaThl B YaCTHOCTH YCTAHOBHBIIASCS BECCHHE-JIETHEM CE30HE
BBICOKasl BJIQYKHOCTh M OJIArONpHUsTHAs TEMIIEpaTypa BO3AyXa JOKHBI ObLIM CIOCOOCTBOBATH BBICOKOM
YHCICHHOCTH KamycTHOW coBku (Mamestrabrassicae (Linnaeus, 1758))[20]. DToro He mpou30uLIO B
CBSI3M CBOEBPEMEHHOW 00pabOTKOW aKMMaTOM 3€JCHBIX HACAKACHHH CHEIHATbHBIMU XHMHYECKUMHU
BEIECTBAMH JUISi YHUUYTOKCHHS BPEIHBIX HACCKOMBIX W BBICOKHM YPOBHEM 3arps3HEHHOCTH
BBIXJIOITHBIMHU ra3aMy aBTOMOOMIIEN TEPPUTOPUH TOPO/IA.
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KeipreizcTan PecniyOnukaceiHblH ¥ITTHIK FBUIBIM akaneMusichl, bilkek-Anmarsl, Kpipreizcran Pecry0Onnkacs

KbIPBIKKABATTBITYHI'I KOBEJIEKTIH KAIIBIPAKTBI AFAIIITAP YIIITH
SUAHKECTII'I(MAMESTRA BRASSICAE(LINNAEUS, 1758)

AHHoTanusi. Makaiaja jxeMic JKoHe KAaIbIPAKThl aFallTap/IblH 3USTHKECTEPl PETiHAe KhIPhIKKA0aT TYHT1 Kebe-
neri (Mamestrabrassicae (Linnaeus, 1758)) «kapacteipbuiagsl. Kpipeikkabar Tynri  keberneri (Mamestra
brassicae (Linnaeus, 1758)) kenrereH eciMIiKTep/IiH 3UsSHKECI: KYHOAFBICTHIH, TEMEKIHIH, KOKHOP/IiH, KAPTONTHIH,
KBI3aHAKTBIH, COO13/TiH, )KYTePiHiH, 3bIFBIPBIH, KAPAKYMBIKTBIH, COHJIIK OCIMIIKTEP/IiH.

JKYMBICTBIH ©3€KTiJIir KenTereH ociMaiKTepIiH KeIpbIKKabaT opamskanbiparsl (Mamestra brassicae (Linnaeus,
1758)) cexinai KayinTi 3USHKECIHIH CaHbIH OAKbLJIaIl, OHbIH OHUOJIOTHSICHIH 3ePTTEY/Ie KAThIP.

JKyMBICTBIH 0acTbl MakcaTbl — 9p TYPJIi JKalbIpakK JKOHE JKEMIC aralliTaPbIHBIH KbIPHIKKA0AT TYHT1 KeOelieKkTe-
PIMEH 3aKbIMIaHy MaibI3bIH )KOHE OJIaP/IbIH CaHbIHA KIIUMATTHIK (DaKTOPIIAPIbIH 9CEPIH aHBIKTAY.

3epTTey MakcaTTapbl araliTap/blH JKalbIpaK ajaKaHJapbIHbIH 3aKbIMIAHy MalbI3bIH CaHay, KbIPHIKKA0AT
KOHBIp KOOEIeTiHIH JKalbIPaKTHl JKOHE JKEMICTi aFall eKIeJiepiHe THTI3TeH 3USHIBIFBIHBIH ITalbI3bIH aHBIKTAY, KbI-
PBIKKa0aT KOHBIp KeOeleriHiH namMmy (eHOKYHTiI30eCiH KYpacThIpy sKoOHE 3USHKECTEPIIH Ke3eCyiH jKOHE 3USHIBIFBIH
OaJMEeH aHbBIKTaY.

3epTTey HOTHXKEIEePIHEH IBIFATHIH KOPBITHIHLIAD:

1 KnumarteiK (aktopiap 3USHKECTEP/iH JAaMybIHBIH, CAHBIHBIH KOOCH01 MEH KBICKAPYBIHBIH AHBIKTAYIIIBI
(hakTOphI OOJIBIN TAOBLIAIBI.

2 AnMatblmarbl KOKTEM-)Ka3Fbl Ke3CHIETI KIMMATTHIK (DakTopsap — bUFAIABUIBIKTBIH OPHAFaH JKOFaphl Iope-
Kecl KOHe ayaHbIH KOJNAilIbl TeMIepaTypackl KbIpbIKKabar TyHri kebGenerimin (Mamestra brassicae (Linnaeus,
1758)) campiH keOelTyi kepek eni, amaiima Oyn QakTopmap KbhIpbIKKaOaT TyHTiI keOenerinig (Mamestra
brassicae (Linnaeus, 1758))canbIHbIH KoOet0iHe cebern GOIMaIbL.

Tyiiin ce3mep: KpipbiKKabaT opamkamnsiparsl, (Mamestra brassicae (Linnaeus, 1758)), 3usiHIBIK, 3USHKECTED,
aramirap, 3KOJOTHs, KIUMATTHIK (pakTopiap, JKanbIlpaK ajJaKaHbl, [IIHe, KpI3BLI IIIHNE, ajIMa aFallibl, ajia.
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FEATURES OF THE THYROID GLAND
IN THE POPULATION OF MANGISTAU REGION

Abstract. The research activity of the thyroid gland residents of Mangistau region found that TSH level is
closer to the upper limit of the physiological norm, while the concentration of T3 thyroid hormone and T4 in all the
surveyed people, regardless of age, were closer to the lower boundary of the reference values, ie the activity of the
thyroid gland has been at a minimum level of physiological norm, despite the proximity of residence to the Caspian
sea. Upon receipt of the iodine-containing food additives was observed stabilization of TSH, T3 and T4 increase,
compared with the baseline data that reflects the regulatory role of the balsam "Rebirth™ in the pituitary and thyroid
functions.

Key words: hormones, the thyroid gland, the Caspian region, Mangistau region.

HI.K. baxtusipoBa, A.M. Kanekemos, E.K. Makaiues,
B.1. KakcpimoB, A.A. Koprantaesa, Y.H. Kanbimesa

I/IHCTI/ITyT (1)I/ISI/IOJ'IOFI/II/I YCJIOBCKA U ) KUBOTHBIX

®YHKIIMOHAJBHBIE OCOBEHHOCTH IIUTOBUJIHOM KEJE3bI
Y HACEJIEHUSI MAHT'UCTAYCKOM OBJIACTU

AnHoTauus. MccienoBanne akTHBHOCTY IMIMTOBUIHOM KeJle3bl xKuTesled MaHructayckoi 00JIacTH MMoKasalo,
yro ypoBeHb TTI" Onmke k BepxHeMy mpezeny (pU3HOJIOrHYECKOH HOPMBI, B TO BpeMs KaK KOHLEHTPALMsl LIUTO-
BUAHBIX TOpMOHOB T3 u T4 y Bcex o6cine10BaHHBIX JIIOAEH, HE3aBHCUMO OT BO3pacTa, ObUIM OJIDKe K HIDKHEH Tpa-
HUIle peepeHCHBIX 3HAYCHUN, TO €CTh aKTUBHOCThH HIMTOBUIHOW Keje3bl Oblla HA MHHHMAJIbHOM ypOBHE (u-
3MOJIOTUYECKON HOPMBI, HECMOTPs. Ha ONHM30CTh HpokuBaHua kK Kacruiickomy mopro. Tlocie mpuema Homconep-
Karei [o0aBKy K muiie Habmoxanack ctabmmmsanus ypoBHs TTT, yBenmnuenue T3 u T4, mo cpaBHEHUIO ¢ UCXOJI-
HBIMHU JTaHHBIMH, 9TO OTpPa)kaeT PEryJUpPYIONIYIO poiib Oanbp3ama «Bo3poxaeHue» B QYHKIUAX THMO(H3a U IUTO-
BUJTHOM JKeJIe3bl.

KarwueBble c10Ba: TOpMOHBI, ITUTOBUIHAS Kee3a, [Ipukacuiickuii pernoH, MaHrucTayckast 00J1acThb.

Kak mokaspiBaroT Jemorpaduyeckue HCCIeOBaHMs Ka3aXCTaHCKUX Y4eHbIX, B [Ipukacnuiickom
peruoHe HabIOAaeTCs 3HAUMTEIbHOE YXYALICHUE COCTOSHUS 310POBbS JKUTENEH, BBI3BaHHOE HEraTHB-
HBIMU U3MEHEHUSIMH Cpebl NPOKMBaHUA U Kiaumarta [1,2]. OTmedaercsi, 4TO MO0 Mepe pocTa OOBIYH U
nepepaboTku HepT M raza B IIpuKacnmiickoM permoHe BO3pPOCIH MMOKa3aTelnu NepBUYHON 3abojeBae-
MOCTH B3pOCJIOTO HaceseHHs OOJIE3HSIMH OPTaHOB AbIXaHHS, HEPBHOW U HMMYHHOH CHCTEM, IOJIOCTH PTa
1 3y0OB, KOCTHO-MBIILICYHOW CHCTEMBI, PACTET YHUCIIO MALUEHTOB ¢ OOJIE3HIMH KPOBHU M KPOBETBOPHBIX
OpTaHOB, CBSI3aHHBIX C JKeNe30/IeUIUTHON aHeMuel, NHOEKIIMOHHBIMHU 3a00JIeBAHUSIMH, 9aCcTO BHUpYC-
HBIH TeTaTuT «A», OCTpbIe KUIleuHble HHpeKImn, TyoepKyes [1-6].

OpHUM HU3 BaXHEHUIINX aJanTallMOHHBIX MEXaHU3MOB, 00ECIIEYNBAIOLINX TOAAEPKAHNE TIOCTOSHCTBA
BHYTPEHHEH Cpelbl B YCIOBHSAX BO3ACHCTBUA MEHSIOLIMXCS (DakTOpOB cpeabl OOWUTaHHUs, SIBISETCA
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HOpMalibHOe (PYHKIMOHHUPOBAHUE IIUTOBUAHON >Kene3bl. COCTOSIHME THUPEOUIHON CHCTEMBI OpraHu3Ma
CIIY>)KMT aJIeKBaTHBIM IOKAa3aTeJIeM HaJEXKHOCTH aJaNTalliM, TaK KaKk TOPMOHAIbHBIE MEXaHU3MBbl TOHKO
pearupyloT Ha HeEOJIArONMpPHUATHBIE W3MEHEHHS B OKpyKaromed cpexe [7,8]. B wayuHol mmrepatype
MOCTETHUX JIET, TMOCBSILIEHHOW peaOWIMTalK 3A0POBbsSI HACEJCHUS, UMEIOTCA CBEICHHS O TOM, YTO
W3MEHEHUS HMMMYHOJIOTUYECKOM M TOPMOHAJIBHOW PEaKTUBHOCTH, BBIPA)KEHHOE YIHETEHHE CHHTE3a
THPEOUIHBIX TOPMOHOB YacTO CBSI3aHBI C KOMOWHHPOBAHHBIM W COYETaHHBIM 3(p(deKkToMm meicTBus
repOULIUIOB, CONEN THKENBIX METAJIOB, PaAMOHYKIHIOB B YCIOBHAX SKOJIOTHYeCKOH Harpysku [8,9]. B
YCIIOBUSIX OKOJIOTHYECKOTO HEOJIAromoNIydusl OKPYXKAalIed cpeapl akTyaJllbHOW SBISETCS Mpobiema
MTOBBIIIICHHS YCTOMYMBOCTH OpraHM3Ma K BO3/IEHCTBHIO MTATOT€HHBIX (hakTopos [7,8].

Tem He MeHee, 70 cUX MOp HabronaeTcs AeUIUT HHPOPMALIUH O CKIIAJBIBAIOIIMXCS] PETHOHATBHBIX
0COOEHHOCTAX 3/0pOBbsI HaceJeHHUs, MPOKHMBAIOLIero BOMM3M Kacmuiickoro Mops o HEoOXOJUMBIX
MEPBOOYEPETHBIX Mepax MO MpoduiIakTHKe 3a00JIeBaHUM, HE pa3pabOTaHBl BOMPOCH KOMILIEKCHOTO
03/I0POBJICHHS HAaceJICHUS B CaMOM KpPYITHOM peruoHe HedTemnoObluM B Harieh crpaHe [9]. B cBszu ¢
3THM, B JaHHOW paboTe BIEpBbIC MPOBEACHBI BEIOOPOYHBIC MCCICAOBAHUS aKTHBHOCTH TOPMOHAIBHOM
cucTeMsbl xureneil r. Axray, r. JKanaosen, paiuentpa ®@opt llleBueHKO - MO YPOBHIO THUPEOUIHBIX
ropmoHoB T3,T4 u TTI" B kpoBH y >kuTejeH JaHHBIX HACEIEHHBIX TyHKTOB.

O0BLeKT M MeTOAbI HCCJIEI0BAHUI

B maccoBbix 00ciaemoBaHUAX COCTOSHHS 370POBbS Y HaceleHus: Manrucrayckoi oomactu Ilpukac-
MUICKOro peruoHa npuHsuin ydactue 200 pecroHAEHTOB - MYKUUHBI U KEHIIUHBI TPYAOCIIOCOOHOTO
Bo3pacta oT 20 g0 60 jer, mOCTOAHHO MpoXxHBatoIue B r.Axray, r. XKanaoses, r. ®opt llleBuenko. K
o0cJie10BaHHUAM OB IPUBIICUYEHBI KHUTENIU, KOTOPBIC PaHEEe HE COCTOSIIM HA y4eTe MO MOBOLY XPOHH-
YecKux paccTpoicTB. KpoBs y xkuteneit Opanu yTpom HaTomak. CTaHIapTHBIME METOJaMHU OTIPE SIS
KOHIIEHTPAIMIO THPEOUIHBIX TOPMOHOB B CHIBOPOTKE KpoBU cTaninapTHeiMu HaOopamu UDA-BECT na
anammzarope StatFAX-2010 (Poccust). OnTudeckyro miIOTHOCTH 3aMepsuid npu 450 HM (pedepeHcHas
JuiHa BostHBI 620-650 HM). Ilpu 3TOM y4YWTBIBaIM HOPMY YPOBHSI THPEOJIHBIX TOPMOHOB, YKa3aHHBIX B
nokyMeHnTaruu anaiuzaropa Stat FAX-2010 — T3 oo6uwmit 1,2-3 amons/in, T4-52-155 umons/a, TTI-0,3-
4,0 MME/n [9]. B kauecTBe KOPPEKTHPYIOIIETO CPEIICTBA PECTIOHICHTAM OBLIO MPEAIOKEHO MPUHIUMATh
Ha mpoTspkeHmn 30 CyT MHHHMabHYIO 103y bamb3ama «Bo3poxacHue», OMOTOTHMYECKH aKTUBHOM
N00aBKH K THIIE, pa3padOTaHHOW OTEYECTBEHHBIMU YYCHBIMU W IOKa3aBIIEH XOpOUIHH MPOQPHIAKTH-
yeckuil 3¢ (eKT B paHee MpoBeeHHbIX HccnenoBanusax Ha 06ase PITI «MucTuTyT dHU3nonoruu yeaoBeka
W JKUBOTHBIX». B cocraBe Omonorndeckn akTuBHOW NoOaBku banb3am «Bo3pokaeHuey - yHWKaIbHBIH
KOMIUIEKC HU3KOMOJIEKYJISIPHBIX COSAMHEHWH #oma (ModaT Kammsi ¢ MaccoBoil moneit woma 0,5%), u
BCIIOMOTATEJbHBIX BELIECTB - Kpaxmall, IIUIEPHH, KHUCI0Ta MOJIOYHAs, sIONOUHBIN YKCYC, aCKOpOMHOBas
KHCIIOTa, TIII0K03a, HATPUs XJIOPHJ, BOJAa TUCTHUIMPOBaHHAsA. PexomeHganuu npuMeHeHus: — 1 JIoKKa B
100 M Bomel, yrpoMm 3a 30 muH mepexn enoil. Conepikanue rWonmata kanus —50 MKT B KaxkaoW moze. B
cooTBeTcTBHH ¢ pekoMmeHaanussmMu BO3 no3a riona menee 1000 Mkr B cyTku cunrtaeTcst OesomacHoi [10].
Kak BumHO W3 mpuBENEHHBIX NaHHBIX, IpeuiaraemMas Hamu 7o03a B 50 MKr Ha dYellOBeKa SBISIETCS
MHHHUMAaJIEHOH, 0€301MacHO U TOTyCTUMOM K yIIOTPEOICHHUTO.

Pe3yabTaThl Hccae10BaHUIM

Hecmotps Ha O6nm3ocTh npoknBaHus k KacmiickoMy MOpIO, HCCIIEJOBAHNE THPEOUIHBIX TOPMOHOB
B KpoBHU xutenei r. Axray, Kanaozen u @opt llleBuenko mokazano Hu3kuil ypoBeHb T4 m T3006 Ha
(oHEe CHIKEHHOro colepxaHusi runodusapHoro ropmona TTI y sxureneir 1o 50 yeT u moBblLICHHE
TTI mo BepxHero mpenena HOpMBI y nuil ctapire S50 et (tadbnuma 1).

VY xwureneit r. Axray nocie 30 cyT npuema Oanb3ama «Bo3poxaeHHe» YBEIMYHIIOCH 10 CPEAHErO
YPOBHS COAEp>KaHUE TOPMOHOB IIUTOBUAHOM kene3bl TUpokcuHa T4 Ha 25 u 15%, tpuiiogtuponuna T3
Ha 50 u 60%, runmoduzaproro ropmona TTI wa 70 u 28%, coorBeTcTBeHHO Yy nuI A0 50 et u crapie
50 net (Tabymia 1). Bo Bcex cirydasx W3MEHEHHsI OCTaBaJIUCh B TIpeneax (Pu3noI0THIeCKONH HOPMEI.
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Tabmuna 1- [TokazaTenn TOpMOHOB IIUTOBHIHOH jKeJie3bl Yy 00CIICIOBAHHOTO HACENCHHUS I'. AKTay JI0 U IOCIe KOPPEKLIUU

BospacTnas rpynmna
IToxazarens Tio Hocne
20-50 ner 50 net u BbIIIE 20-50 ner 50 net u BhIIE
TTI MME/n 1,61+0,28 2,76+0,79 2,72+0,42* 3,52+0,64*
T306 HMONB/1 1,58+0,10 1,33+0,09 2,33+0,04** 2,54+0,03**
T406 HMONB/N 86,1+£2,81 78,8+£3,41 107,7+7,11%* 91,3+10,2*
IIpumevanne - *- p<0,05; **- p<0,01 — Mex Iy BO3pAaCTHBIMHU I'PYIIIAMH JI0 ¥ OCIIE KOPPEKIIUH

AHanu3 JTaHHBIX TOPMOHAJIBHOTO YPOBHA B KpoBH xwuteneil ot 20 no 50 ner r. XKanao3eH mokaszan
HE3HAUMTEIbHbIE M3MEHEHUs] B KojuyecTBe TUpeongHbix ropmoHoB u TTIN no u mocne koppexkuuu
(Tabmura 2).

Tabmuna 2 - [Tokasares TOPMOHAIBHOTO CTaTyca IMUTOBHIHOMN JKeJIe3bl
y 00cnejoBaHHOTO HacesneHus T. JKaHao3eH 10 ¥ mociie KOppeKunuu

Bospacrhas rpynna
Tloka3zatenb To Hocne
20-50 ner 50 siet 1 BbIIIE 20-50 ner 50 net u BbIIIE
TTT MME/n 2,02+0,24 2,93+0,91 2,31+0,13* 2,82+0,44**
T306 HMOMB/1T 2,15+0,09 2,09+0,16 2,25+0,07* 2,2140,22*
T406 HMoOJIB/N 88,0+2,54 83,7+3,77 102,1£3,16** 92,14£9,38*
[pumeuanue - *- p<0,05; **- p<0,01— Mex) a1y BO3PACTHBIMHU TPYIIIAMH J0 U TOCIIEC KOPPEKIHU

Opnako B rpymre o0cienoBaHHbIX ctapiie 50 jer BeisgBieHO noBbiieHue ypous TTI Ha 30% u
cHmkeHne Ha 5% T4 mo cpaBHeHMIO ¢ JaHHBIMU Ipynnsl Jul 1o 50 net. Ilocie koppeknnu COOTHO-
IIEHUE COXPAHUIIOCHh - XOTA ypoBeHb T4 yBemmumics Ha 16% B rpymnme aui g0 50 net u HAa 10% B
rpymme mocie 50 jet, pu otoM yposenb TTI octaBaiics 6e3 u3MeHeHwMi (Tabuma 2).

WuTepecHbie qanHbIe OBUTH TONYYEHEI B TPYIIE JKUTeNel paioHHOTO IeHTpa T. ®opt LlleBueHko.
Jo xoppekiun y Bcex 00CIeI0OBaHHBIX XKHUTeNel ObLIO BBISBICHO yBenuueHue ypoBHs TTI mo BepxHei
JIOTTYCTUMOM TpaHHIlbl U cocTaBisuio 3,66 -3,69 MME/n. [locie koppekiuu ypoBEeHb TuUnodu3apHOro
ropmona TTI" cauzuncs na 33% y nun go 50 et u Ha 20% y nmn crapire 50 et (tabnuna 3).

[TokazaTenu ropMoOHa IMIUTOBUTHOM keme3bl T4 mocie Koppeknuu yBeauamiuch Ha 20% B rpymme 10
50 ner u Ha 30% B rpymme crapiie 50 mer (tabdnuma 3). CrnemyeT OTMETHTh, YTO BCE BBISBICHHBIC
M3MEHEHUSl HaXOJWIKCH B TpezenaxX (PU3H0IOTHIeCKOW HOPMBI.

Tabmuma 3 - [Tokazarenn TrOpMOHAIBHOTO CTAaTyCa IIUTOBUIHON KeJe3bl
y obcienoBanHOro HaceneHus T. @opr llleByeHKo 10 M TOCTE KOPPEKIUH

BospactHas rpynna
[Toka3arens To Hocre
20-50 ner 50 net u BoIme 20-50 met 50 net u BbIIIE
TTI MME/n 3,69+0,64 3,66+0,66 2,49+0,21* 2,99+0,21*
T306. HMOJIB/TT 1,83+0,12 1,80+0,15 2,17+0,12* 2,15+0,15*
T406. HMOIB/1T 82,6+3,01 82,0+3,45 103,4+5,85** 115,6+5,37**
[Tpumeuanue - *- p<0,05; **- p<0,01 — MexaAy BO3pACTHBIMH TPYIIIAMH JI0 U TTOCIIE KOPPEKIIHH
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Taxum obpazom, 10 Koppekuu ypoBeHb TTI Ol Ha cpeHeM ypoBHE (HU3HOJIOTHYECKOH HOPMEI y
xutened r. Axray u r. JKaHao3eH U Ha BepxHeM mpenene HOpMBbI y xuteneil r. @opt LlleBueHko.
Konnenrpammmun ~ mutoBuaabix TopMoHOB T3 m T4 y Bcex oOcienoBaHHBIX JIO/AEH, HE3aBUCHUMO OT
BO3pacTa, ObLIM ONIKE K HWKHEH rpaHuine pedepeHCHBIX 3HAYCHUH, TO €CTh aKTMBHOCTh IUTOBHIHON
KeJe3bl ObIa Ha MUHUMAIIBHOM YPOBHE (PH3HOIOTHYECKO HOPMBI, HECMOTPS Ha OJM30CTh MPOKUBAHHS
k Kacmmiickomy moprto (pucyHok 1,2).

ITocne npuema #ozaconepkameii moOaBku K muiie HaOmojanach cradwimsanus ypoBHs TTIL,
yBennueHne T3 u T4, mo cpaBHEHHIO C MCXOAHBIMH JAHHBIMH, YTO OTPaXKaeT PETYIUPYIOLIYIO POJIb
Oanp3ama «Bo3poxkaeHue» B QYHKIMSIX UNou3a W IUTOBUAHON KeNe3bl, TO €CTh, €CIM [0 NpHeMa
0anp3amMa ypOBEHb TOPMOHAIBHOW aKTHBHOCTH IIUTOBHIHOM >KEJIe3bl HAXOJWIICS B MpeAesiax MUHH-
MalbHOW (PU3MOTOrHUECKON HOPMBI, TO TIOCHIE MpueMa Oanbp3aMa oTMedaiach TEHACHIHS K YBEITHMYCHUIO
aKTUBHOCTH ropMOHOB T3 u T4, 4To 0Tpa3uIoCch Ha yIy4LIEHUH OOLIero (QyHKIHMOHAIBHOIO COCTOSHHUS
00CIIe/IOBaHHBIX JIIOACH.

MME/n

20-50 net 250 net 20-50 net 250 net

Ao nocne

B AKktay B &, LlleBueHKoO MaHaoseH

Pucynok 1 - Jlunamuka namenenuit yposas TTI (MME/m) B kxpoBu
y xuTeneii MaHTrHCTayCKO#H 00JacTH 10 M mmocje npueMa Oanb3ama «Bo3pokaeHuey

HMOJIB/TT
3 -
2,5 -
2 -
1,5 -
1 -
0,5 -
0

20-50 net 250 ner 20-50 net 250 net

no nocne
B AKktay N &, LleBueHKoO YaHao3eH

Pucynok 2 - Jlunamuka nu3mMeHeHuit ypoBHs T3 00. B KpoBH
y xuTeneit Manrucrayckoii odnactu 10 u nocse npueMa Ganbzama «BosposkneHue»

Mamnrucrayckas 00JacTh pacmojioKeHa Ha Ioro-zamafHoil okpamHe KazaxcraHa, Ha IMOJyOCTPOBE
Masnrsimak, Baonb oepera Kacnuiickoro Mops. bomnbinas yacth TeppuTOpUU 00JIACTH 3aHATA TMOJBIHHO-
COJIOHYAKOBBIMH BHJAMH PACTUTEIHHOCTH, MOKPHITA COJIOHYAKaMH U reckamu. Ha Tepputopun obnactu
BBITIA/IaCT MUHUMAJIHLHOE KOJIMYECTBO OCAJKOB, KIIMMAT KpaiHe 3aCYILIUBBINA, PE3KO-KOHTHHEHTAIbHBIN.
Pa3paboTka MONE3HBIX UCKOMAEMBIX, YHHKAJIBHBIX IO 3alacaM W MOIIHOCTH 3ajekedl HeTH W rasa,

BJIMACT HA DKOJIOTUIO pErMOoHa U BEACT K INOBBIIICHUIO YPOBHSA 3a00J1€BaEMOCTH IMMPOKUBAIOIICTO Ha 3TUX
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3emiIsfX HaceneHus. Kak mokasanu Hami BBIOOPOYHBIC MCCIICIOBAHMS aKTUBHOCTH IIIMTOBUIHOM Xe-
JIe3bl, HECMOTPS Ha OJIM30CTh K MOPIO, Y KHUTEIEeH OTMEUYACTCsl CHIIKCHUE YPOBHS THPEOUTHBIX TOPMOHOB
OMKe K MUHUMYMY (DU3HOJIOTMYECKOW HOPMBI, YTO OTpaxkaeT ACPUIMT HojJa B MUTAHUU JKUTCICH.
Crnenyer OTMETHUTh, YTO B HACTOsINEE Bpemsl mpoliieMa HOIHOTo JedHUIUTa MpHoOpea TIo0ambHbINH
XapaKTep U OTHOCHUTCS K YHCITy BaXHeHmux B mupe [7,8].

Takum 00pa3oM, MpUMEHEHHE OMOJIOTHYECKH aKTUBHOW N00aBKU K muine banb3am «Bo3poxkieHue
YIYYIIMIO 370POBbE Yy HAcelICHHS MAaHTHUCTayCKOW OOJIACTH BCIICJCTBHUC a7IcopOUPYIOIIETO,
MMMYHOMOTYJTUPYIOIIETO ¥ BOCIIOJHSIONIETO AS(PHUINT MUKPOIIEMEHTOB (B 9aCTHOCTH, Hoaa) ¢ dekra
JaHHOTO Tpenapara.

Pabora BrimonHeHa B pamkax ucrosHeHus 0200 TTH®D: «Onenka prcka BO3ACHCTBUS TEXHOTCHHOTO
BIIMSTHHS ISl HACCIICHNS Ka3aXcTaHCcKoi dactu [Ipukacousy» Ha 2015-2017 1.

JMTEPATYPA

[1] CrarcOopuuk «300poBbe HACENCHHS MaHTHCTayCKOM 00JaCTH U ICATENHHOCTh OpraHu3aliy 3paBooxpanenus B 2008
roxy». Akray, 2009.

[2] CrarcOopuuk «3n0poBbe HaceneHUss MaHTUCTayCKOM 00JIACTH | IETENLHOCTh OpPraHu3alliy 31paBooxpanenus B 2011
roxy». Akray, 2012

[3] XKakamos H. K., Ans6ekoB A.C., YrecunoB B.B. OneHka kauecTBa BOJBI OTKPHITBHIX M TIOJ3EMHBIX BOJOHUCTOYHHUKOB
Mamnrucrayckoit o6mactu //Marepuasst I1I cbe3na Bpadeit u mposusopos PK. Acrana, 2007. II rom. C. 78-80.

[4] Epmyxanosa I'.T., AmMpun M.K., Hypusr P.b., Kamuesa 3.P. CocrosiHue OKpYKAlOIEH Cpefibl U YPOBEHH CTOMATO-
JIOTHYECKOTO cTaryca neteid Manrucrayckoit oonactu// Bectauk KasHMYVY. 2013.Nel.C.135-141.

[5] Kenecapuer V.HU., Yrecunos B.b. ['urueHnueckas oleHKa KayecTBa aTMOCHEPHOTO BO3IyXa HE(TEra3oBbIX PETHOHOB
Masnrucrayckoit oonactu / Bectank KasHMY.2007.Nel1.C.14-17.

[6] Canurapuo-snmumemuonornyeckuii MOHHTOPHHT Ne56 ot 05.06.2006 3a  00I1€0Opa30BaTENBHBIMU [IKOJIAMH, B TOM
yrcie mKoixaMu-uHTepHaTamu (mpencrasieH [emapramenTom KI'COH M3 PK u Lentpom caHsmumdkenepTHssl mo MaHTHC-
Tayckoii obnactn). Akray, 2012. 245 c.

[7] TnatomoBa H.M. Monmsiit neduuut: coBpemenHOe cocTosiHMe mpobaembl / KiuHudeckas M KCIHEPHMEHTAIbHAS
tupeousonorus. 2015. T. 11, Nel. C.12-21. DOI:10.14341/ket2015112-21.

[8] Apxanrensckuii B.U., Kupmios B.®. ['uruena u 3konorus 4eioBeka.-YueOHuk aass Bys3os.-M.: T'aotap.2013.176¢.
ISBN 9785970425305.

[9] Kmununueckas 6uoxumus / Iox pen. B.A. Tkauyka. — 2e u3f., uctp. u gor. - M.: «'sotap-Meny». 2004. 512 c. ISBN-
13(EAN): 9785970407332.

[10]World Health Organization, UNICEF, International Council for Control of lodine Deficiency Disorders. Assessment of
iodine deficiency disorders and monitoring their elimination: a guide for programme managers// 3rd ed. Geneva: World Health
Organization, 2007.

REFERENCES

[1] Statistics collection "Health of the population of Mangistau region and activities Health Organization in 2008". Aktau
2009 (in Russian).

[2] Statistics collection "Health of the population of Mangistau region and activities Health Organization in 2011". Aktau
2012(in Russian).

[3] Zhakashov N.J., Albekov A.S., B.B. Utesinov. Water quality assessment of surface and underground water sources
Mangistau oblast // Proceedings of the |11 Congress of Physicians and Pharmacists of Kazakhstan. Astana, 2007. 1l that. S. 78-80
(in Russian).

[4] Ermuhanova G.T, Amrein MK, Nurly RB, Kamieva ZR State of the environment and the level of the dental status of
the children of Mangistau region // Herald KazNMU. 2013.Ne1.S.135-141(in Russian).

[5] Kenesary U.l, Utesinov B.B. Hygienic assessment of air quality oil and gas regions of Mangistau region // Herald
KazNMU.2007.Ne1.S.14-17 (in Russian).

[6] Sanitary and epidemiological monitoring Ne56 from 05.06.2006 for secondary schools, including boarding schools
(represented by the Department of the MoH and CSSES sanepidekspertizy Centre on Mangistau region). Aktau.2012.245s. (in
Russian).

[7] Platonova N.M. lodine deficiency: state of the art and experimental // Klinicheskaya thyroidologists. 2015. T. 11, Nel.
S.12-21. DOI:10.14341/ket2015112-21.

—— 122 ——



ISSN 2224-5227 Me 1.2017

[8] Arkhangelskii V.I., Kirillov V.F. Hygiene and Ecology cheloveka.l-textbook for Vuzov. M .: Geotar.2013.176s. ISBN
9785970425305.

[9] Clinical Biochemistry. / Ed. V.A. Tkachuk. - 2nd ed.. and ext. - M .: "GEOTAR-Med". 2004. 512 p. ISBN-13(EAN):
9785970407332.

[10]World Health Organization, UNICEF, International Council for Control of lodine Deficiency Disorders. Assessment of
iodine deficiency disorders and monitoring their elimination: a guide for programme managers// 3rd ed. Geneva: World Health
Organization, 2007.

O0X: 612.004.46

II.K. baxTusipoa, A.M. Kaiekemosn, E.K. Makauues,
B.U. Kakcbeimos, A.A. Kopran6aesa, Y. H. Kanbimena

Anam xoHe xanyapinap ¢usnonorusicel ”HCTUTYThl PMK, Anmarsr k., Kazakcran

MAHI'BICTAY OBJIBICHI TYPTBIH/IAPBIHBIH
KAJIKAHIIA BE3IHIH ®YHKIIMOHAJIABIK EPEKIINEJIIKTEPI
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CYANOBACTERIA SPIRULINA: BIOLOGICAL
CHARACTERISTICS AND THE ROLE IN BIOTECHNOLOGY

Abstract. In the scientific article in connection with the development of biotechnology there are definitions of
the biological value of cyanobacteria spirulina relating to phototrophic microorganisms, which using natural sunlight
are able to form a complex of inorganic substances, organic substances with high nutritional value and easy to get
feed.

Cyanobacterium Spirulina belonging to the group of phototrophic microorganisms is important for living
beings biologically active substances, such as - protein, fat, 4-6% carbohydrates, beta-carotene and vitamins of B
group. In addition, the biomass of spirulina refers to a functional product with the properties to contain pathogenic
microflora in the intestines.

Therefore, many researchers of spirulina biomass are interested in them as biologically active substances and as
an additional food product enriched with a number of important micronutrients, biomass of spirulina increases the
possibility of preventing certain diseases. Biotechnological functions of bacteria are different. The bacteria are used
in food products, for example, in the manufacture of: acetic acid, dairy drinks etc., microbial insecticides, proteins,
vitamins, organic acids and solvents in the production of biogas and hydrogen fluoride.

Especially effective antioxidant derived from spirulina is a bioorganic selenium, which is considered very
promising.

Keywords: Spirulina, Oscillatoriales, Nostocales and Stigohematoles, Spirullina platensis and Spirullina
maxima

DOX: 663.1. (574)
AJK. Maxan, A.l. AnapoexoBa, P.A. Adunnaesa, A.Jl. laysLiaoaii, I'.C. PricoaeBa.

M.O. Oye3oB ateiHAarsl OHTYCTIK KasakcTan MmemiekeTTik yHEBepcuTeTi, LIIbiMKeHT K., KazakcTan

HUAHOBAKTEPUSA SPIRULINA-HBIH BUOJIOT'UAJIBIK
CUITATTAMACBI MEH BUOTEXHOJIOT'UAJAT'BI POJIBI

AnHoTauua. FeutbiMu Makanaja Ka3ipri ke3ueri OMOTeXHOJOTUSHBIH JaMybIHA OaiIaHBICTHI TAOWFU KYH COY-
JieciH maiganaHeIl, OeHOpPraHMKANBIK 3aTTapAaH Kypledi OpPTraHUKaJbIK 3aTTapAbl TY3€TiH KYHIBUIBIFBI KOFAapBI
TaFaMJIBIK KOHE >KEMIIK OHIMAEpAl alyFa KOJaiiabsl (GOTOTPOPTH MUKPOOPTaHU3MIEP LuaHOOAKTepHs spirulina-
HBIH OMOJIOTHSIIBIK KYHIBUTBIFBIHA CUTIATTaMa OepiJiTeH.

DotoTpodhTHl MHKPOOPraHU3MACPAIH YJIKeH Oip ToObIHA KipeTiH nuaHoOakTepus Spirulina 6uomaccacer — Ge-
JIOK, Maii, 4-6% KeMipcy *oHe f-KapOTHH MEH BUTaMHUHAEP/iH B TOOBIHBIH YJIKEH >KUBIHTHIFBI Oap Tipi OpraHu3m-
Jep YIIH aca KaxerTi Omonormsuielk Oencenni 3artapaaH (bb3) typanmel. Conpaii-ak, cnupyinHa OHOMAacCachiH
imekTeri OipkaTap MAPTTHl MAaTOreHAI MUKPO(IOpaHbl TEXEYIIIIIK KadineTine ne GpyHKIMOHAIABI OHIM KaTapblHa
JKATKBI3a bl

COHZIBIKTaH KONTEreH FhUIBIMU 3epTTEYIIep li CIupyrHa Ouomaccackl Taramra KockiMiia bb3 perinie Kbli-
3BIKTHIPCA, a1 MAaHbI3/Ibl MUKPOIJIEMEHTTEPMEH OalbIThUIFAH CIIMPYJIMHA OMoMaccachl OipKaTap aypyAblH allibIH-aIy
MYMKIHIIUTITIH KeHehTemi. bakrtepusimapaplH OHOTEXHOMOTHUSIBIK (QyHKIMsIapel Typiimie. baktepusiiap Taram
OHIMIEpiH, MBICAJIBI: CIPKECYhI, CYTKBIIMIKBIIIBI CYCBIHAAP XoHE T.0.; - MUKPOOTHl MHCEKTHLIUATED; - aKybI3Jap; -
TOpYMEHJIEP; - EPITKIIITep MEH OpPTaHUKAaJBIK KBIITKBUIIAP; - Orora3 6eH (oToCyTeK MIbIFapyaa KOJAaHBLIA b,
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Ocipece THIM/I aHTHOKCUJIAHT OOJIBIN TaOBLIATHIH CHUPYJIMHA HETi3iH/Ae aJbIHFaH OMOOPTraHUKAJIBIK CEICHHIH
KeJIelIeri MoJI eKeHi KapacThIPbUIFaH.

Tipek ce3mep: Spirulina, Oscillatoriales, Nostocales sxone Stigohematoles, Spirullina platensis sxone Spirullina
maxima.

Hnanobakrepusuapra xeHin XVIII raceipabiy asreiHaH Oactan aymapsuia Oactambl. Kerm skxpuimap
OOWBI IIMAHOOAKTEPUSIIAP/IBI TOMEHT1 OCIMIIKTED KaTapbhlHA, SIFHU KOK JKaChUI OaJIbIPJIapFa YKATKBI3BITI
KeINTeH 0oJica, KeHiH oJapApl YIKEH TAKCOHOMHUSIIBIK TOTKA 06Ty KepeK AeT MIeTTiI.

Hwnanobakrepusuapasie 1500-gen acram typi, 150-1eH aca tysichl Genrismi Ooinca, omap TaburarTa
Oacka (OTOTpPO(TH TPOKAPUOTTAPFA KaparaHJIa KCH TapayifaH, Oip KJICTKaJbl JKOHE KOl KJICTKasbl
opranm3mzep [1]. OHBIH imiHAe, KONTEreH cajajnapjia THIMAI yieci 30p nuaHoOaktepus Spirulina
TYBICBIHA KBI3BIFYIIBUIBIK JKbIITAH — KbUTFa apTyaa. A Spirulina TysicTapbl CHCTEMAaTHKAIIBIK XKYie
OolibIHINA ObLIA KIKTEIe i

bemim: Cyanobacteria — mnanobakrepusinap [2].
Kitacc: Hormogoniophyceae - ropMoroHusiibLiap
Karap: Oscillatoriales — ocummnatopibikTap
TykeimMaac: Oscillatoriaceae

Tysicer: Spirulina

[lnanobGakrepusiiap OemiMiHiH ropmoronusuibuiap (Hormogoniophyceae) kiacel Taburarrta KeH
TaparaH, Kell KJIEeTKallbl, XKinTecinai Mukpobanaeipiap. XKinrepi TapMakTaaFraH HeMece TapMaKTalMaraH
JKOHE TapMaKTalybl Harbl3 HeMece XalFaH Oomysl MyMKiH. Kiertkamapber Oip-OipiMeH Iiazmomecma
apKBUIBI THIFBI3 OaliIaHBICKAH JKOHE €Ki Hemece OipHelle Karap KJIeTKalapJaH KypajlFaH TpUuXoma Ty3eli.
KeiiGip TypiepiHiH TpuxoMmalapblHAa TeTEepOoIUCTep KaublnTacca, Keibipeyiepinae OomMaiimbl.
I'ereponmcT Kypy anaplHAa KJIETKA IMIUTIK 3aTTapbl OipTEKTi 3aTKa alHBUIBIN TYCCi3/leHe i, He Oommaca
CapFBINITAHBIN KIIETKAa KaOBIKIIACKI KajblH €Ki Kabar Ty3enmi. ['erepolucranap KJCKaHBIH OPTAaChIHIIA
HeMece HIeTiH/e TY3UTyi MYMKIiH, COFaH OaiaHbICThI Oip caHbUIAYbl HEMece €Ki CaHbUIay bl Oomabl [3;
4].

BereratuBTi KeOeroiHe Kapail OipHemiere OesliHeNi: TOPMOTOHUSUIBI, KapamalbiM ekire OeJiHy,
OYpIIIKTEHII, KEe3[IeHCOK Y3IHIIep apKbUIbl, aKHHETTEpPIMEH oHe T.0. JKbIHBICTHI KOOCH KoHE
TAIMIBIKTBl  CTagusulapbl  OonMaiiasl. JHpocmopanap Kelip ekingepinae 0Oojca, 3K3ocmopaiap
tTabpuIMaraH [5].

Topmoronumsutbuiap Kiacel Herisri ym karapra Oscillatoriales, Nostocales s»xone Stigohematoles
6enineni. OubIH imrinzgeri, manodaktepus Oscillatoriales karapsinnarsr Oscillatoriacea TYKbIMIAChI €H
YJIKEH TONTHI Kypaca, OJIap/IbIH XKIIIIenepi KiHilIKe, TapMaKTaIMaraH, Kol KIeTKajIbl opranusmaep. bip
KatapJbl TPUXOMANAphl eceireH yaKbpITTa TOMOIUTTBl CHMMETPHSUIBI OOJBIN KeJeli, TeK Keile COHFBI
KJIETKAJaphl ©3/CPiHIH MIINHAEPI apKbUIbl aWbIpbUiaabl. KileTKamapblHBIH 6Cyl KOJJICHEH OeiHy
HOTWKeciHAe >Kypeni. JKimmenmepi epekiie e3repill OTBIPaThIH TOPMOTOHMSUIAP apKbUIBI KO3FaJIbIC
xacainel. Oscillatoriacea TYKbIMIACBIHBIH JKY3I€ JKYBIK TYBICHI Oenriii 0ojica, OHBIH ilmiHIae Oacka
TybICTapra Kaparanja Spirullina TybIChbl TY3y CIMpalb TY3yIMEH epekiieneHeai [6].

Kasipri ke3ne Spirullina TybICBIHBIH OTBI3Fa KYBIK Typiepi Oexnrimi Oojca, oHbIH imiHae Spirullina
platensis sxone Spirullina maxima TypaepiHiH *Korapbl OHIMIUIITHE Kapai JKeTiK 3epTTely/Ie.

Spirullina myvicoinoiy mopghonoeusicel men @usuonoeusacol. MHUKPOCKON apKbUIBI 3epTTEyJIEpIeH
nuaHoOaktepus Spirullina-HblH ~MOPQOJOTHUIBIK  KYPBUIBICBIHA —~Kapail IWIMHAP IMIIHAI  Ker
KJIeTKaJlapAaH TYpPaThlH Y3bIH, KBICKA JKIIILIENEpIeH TYPaTbIHbIH Kepyre Oomansl. Tpuxomanapbl Oip
Ka0aTThl HEMece KbIPTHICTHI. J[aKBUIIBIH 6Cy JKOHE TeMIlepaTypa JKarjaiiblHa Kapail Oipjei TypiepiHiH
iIIiHAe Jie JIEHECiHIH CIUpaib Ty3yl opTypii Oonmybl MyMkiH. CyHBIK OopTara KaparaHjga KaTThl opTana
nypeic cnupais Ty3eai (1 cyper).

Ipi dopmansl TyprepiHiH KieTKaJapblHAA KeJJCHEH KaJKajdapbl aHbIK KepiHeli, ajl eTe Ycak
Typiepinge Oenrimi Oip peakTUBTEp/iH KoMmeriMeH Oaiikayra Oomnasnpl. TuxomanapbiabiH eHi 2,0-neH 20
MKM JKETETiH TypJepi OenrifieHce, KiIeTKaJlapbIHbIH Y3bIHIBIFBl TPUXOMaFra KaparaHaa €Ki ece a3 Hemece
eKi ece Kem OOMybl MYMKiH. AJ KIETKaJapblH cenTajapra OeidiHy, OediHOeyi KiIacCU(pHUKALMSIIBIK
JKIKTEYyJIep/Ie aHbIKTay Ke3iHIe 0acThl MoH OepiyieTiH Oenrinepiniy Oipi [7].
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Cyper 1 - Spirullina nakpUIBIHBIH CIIHpAb TY3Yi

[MpokapuoTTapra TOH KIJIETKachl oOpraHoujaTapra OediHOereH, oJapAblH KbhI3METIH MpOoTOoIUIazMa
aTKapazabl. benrini Tumke >kaTaTblH XpOMOCOMa >KOHE HaFbl3 XJIOpOTNajacTapbl JKOK, alaiiia nuaHoOak-
TepHsl CIIMPYJIMHA TYPIIEPiHiH (OTOCHHTE3MIK XXyieci xkakchl xkerinreH. CoHpaii-ak, 6acka opraHusmaep
CUSIKTHI KJIETKaHBIH OPTaHFBI OOIITriHIe JKiHIIIKe koHe Makma ¢GuOpwr TypiHme (muamerpi 2-3 HM)
IFCHETUKAJIBIK aK[apaTThl TachIMalaylibl Je30KcUpruOOHykIenH KoeiKeuibl (JAHK) opHanackaH.
Pubocomanapsr TypakThel OemnmiexTepaeH, TyHy Memmepi 70S, Teirpganran 10-15 aum [8].

[uTorazmamarsl ra3apl BaKyollb TY3iMyl NaKbUIIApABIH ©Cyl MEH IaMy CaThIChIHA Kapail opTypi.
XKoit ke3re KepiHOCWUTIH Ta3lbl aBKyOJdb, CYAarbl KIeTKanapAbl OENriai AeHreiae ycram TYPYbIH
KaMTamaceI3 eteai. Meicansl, Spirulina gomontiana, Sp. major, Sp. laxissima, Sp. laxa Typaepi ipi ra3asik
BaKyOJIbJICPMEH EpEeKIIeIeHCEe, OJapJblH CaHbl MEH Ty3y KaOileTi CHUPYJIMHAHBIH TYPJIIK KypaMblHa,
JKaChIHA JKOHE OCY XKaFaaiibiHa OaiIaHbICThI 00Jabl. AKMHETTEpl TabbuIMaraH [9].

CriupynuHa TYpJIEpiHiH Heri3ri keOeto kKouaapbl OOJBII ecenTeNiHEeTiH BETeTaTHBTI KoOe Ke3iHe
JIeHe KJIeTKajJapbl OeJliHy apKpUIbI >Kypeni. SIFHM eH KapamaiibiM keOeto Typi. EcelireH Tpuxomuapsl
QXBIpaIl TOPMOTOHUSIIAPEI apKbUTHI (2 jkoHe 4 KieTkara) OipHemiere OemiHIN, *KaHAa TPUXOMIAp TY3emi
(cyper 2).

Byn xaHa TpUXOMOApBIHBIH TY3UIy TMpolleci Ke3iHAe IMTOIUIa3Ma TOJBIK TYHipIIiKTeHOeTeH
JKaraia OOJIbII, KJIETKaJaphl allblK KOK HEMece JKachll Tyc Oepesti. AJl IUTOIIa3Ma TOJIBIK TYHipIIiKKe
TOJIBIII JKETUITCH IE KIIeTKaIap KOK *kachul Tycke Oostiasl [10].

DU3NOOTHANIBIK JKaFJaiiblHa Kapail I[IMaHOOaKTepusl CIUPYJIWHA TEK XapbIK KO3iHJe FaHa ©CETiH
karan ¢ototpodTap. XKapeik QoTocuHTE3 TmpoleciHe aca KaxerTi OomaTelH 0Oojca, (OTOCHHTE3
MPOLIECiHIH 631 TIpmIiTiK Ke3i OoNbIn TaObUIATBIH KYH COYIECiHIH SHEprusiChIH MaiifajiaHy apKbUIbI
xypeni. Tipi TaOUFaTTBIH 6Mip Cypyi OCBI SHEPTHSIHBI AYPHIC TYTHIHYMEH OalJIaHBICTHI, SIFHU KApPBIKTHIH
apTBIK HEMece KeM 00Tyl MUKPOOAABIPIApIbIH AaMy 3aHIbIIBIFBIH Oy3abl.

TaOuru xarmaiiga ciupyIMHAHBIH KeHOipeynepi skapblK kel TyceTiH xepe ecin (3000-5000 mrokc),
an keinoipeynepine 500-1000 mrokc sKapblK Ke3i onTuMasl 00JbIn TaObLIaabl. Kell skarmaiina sxapbik
KO3iHIH KaTThl TYCYyi, OJlapJbIH ecyiHe Oipiiama KeJepri jkacaiJipl, acipece Tasza JaKbUIapasl Oelin aity
Ke3iHje ToMeH kapbIKTHI (500 mokc) naiinananras xeH [11; 12; 13].

CriupynUHaHBIH KeHOip TYpJIepiH BICTBIK MEKEHJIEPJICH KbUIbI )KakTapra Hemece CONTYCTIK TeHi3re
Kekelneyae, 0acka KeNTereH MHKPOOPTaHM3MJEPAiH TIPHIUIK €Ty MYMKIHIIUIT »OK apHaibl Oip
opTajapia oJapAbIH KOFapbl OeHiMIeNriIuTiri >kaidblHAa Kem alTbulaabl. TeHi3 acThIHAAFbI TYpJepiHe
KyHi3ri Temmeparypa xarnaiter 40°C, Tymri temmeparypa 25°C Komaiinsl exenin kepcerce, 45°C
TeMmreparypana 24 cararTaH COH KJIETKajapbl bUIbIpail OacTaiiapl. AJl 3epTXaHAIBIK >Karaaiga 35-37C°
TeMIeparypaja KeNTereH CupyJinHa TYPJepiHiH ecy IeHreii OenriieHreHMeH, olapFa ChIPTKbl OpTaHbIH
32-35C° TemmepaTypa apaibiFbl ONTHMATIBLIEIK KepceTkeH [14].

[{nanoOakTepusiapblH JCHECIHE JXKoHE OCJICeHIl aaMyblHa OHOTEH[I 3aTTap peTiHIE KOPEKTIK
opTajga MakKpo >KOHE MHKPOIIEMEHTTEp >KETKUTKTI 0oiry kKepek. OmapIaslH OpraHm3Mi MaKpOdJIEMEHT-
TepIiH KemNTereH MeJIIepiH, OHBIH imiHAe a30T meH (ocdopra KaxeTTinmik xorapbl. CoHpaii-ak,
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MUHEpaIABIK 3aTTap MEH MHKPOIJIEMEHTTepAl NaiJalaHaThlH CIHUPYJIWHAHBIH KJeTKanapbl JKaHa
OanapIprapra HeMece MUKPOOPTaHM3MIIEp MEH KapamaibIMIbslIapra KaKeTTi cydcTpar 6oma amamsr [15].
AJ cimpynuHa KIeTKalapbl MUKPOIJIEMEHTTEP I (TeMip, MarHHuid, MbIC, MBIPHIII, O00p, KOOAIbT, BaHATHH,
Mapraen) a3 MeJjepAe KaXeTTUIIK TYTKaHbIMEH, OyJl MHKpPO3JIeMEHTTep (HU3NOIOTUSIIBIK TYPFBIIA
CIUpyIWHA KIETKAIAPBIHBIH (DOTOCHHTE3IHE, a30TTHIK aJMacyjapbl MEH METa0OJHUTTIK KhI3METIHE aca
KaKETTIJIITT MOJ.

CynbiH pH KBIIKBUIIBIFE MEH TY3BUIBIFBI CIUPYIIMHA KIIETKATAPBIHBIH TIPIIUTITIHAC SPEKIIe OPhIH
anmanel. Ty3apiH Memiepi 2,5 1/71-AeH KoFapbl Kypambsl kesepne kenreren Cyanobacteria typuepi, an
OHBIH KOHIeHTpaumsacsl 2,5-30 r/m xererin xemmepae Oscillatoria, Spirullina, Anabaenopsis,
Synechocystis 6aceimablIbK TaHbITKaH. CoHfali-ak, 6acka mepekrep Ooibiamia Spirulina platensis var.
minor typine 5-14 /1, an Oacka TypJiepiHe OfaH/Ia TOMEH MOJILEpIi TY3IbIH JKETKUIIKTIrI OalKairaH
[16].

OpranblH onTUMaNbl pH Karqaiibl KOPEKTIK OpTalarbl OapiblK KOCBUTBICTAPABIH TYPAKThUIBIFBIH
KepceTce, al OYJ1 KOCBUTBICTap/Abl KIeTKANap/IblH KaObUIJayblHA KOHE OCyIli PEeTTEriliTep 3aTTapbl MEH
BUTAMUHAEPAIH CiHyiHe THIMII ocep eTeli. COHABIKTaH KaKETTLIIri MOJ JaKbUIAApABI ecipyne Hemece
ONIAPJIBIH OHIMALTITIH apTTHIpy/a YJIKEH HOTWXKETe KOJI XKETKi3y VIIiH OPTaHbIH pH-bl KONaWbl KOHE
TYpakThl 001y Kepek. Mpblicanbl, TaOuFu >Karmaiiia croupyiuHa TypiepiHiy aamyesiHa pH 9,0-10,3
KETKUTIKTI 00Jica, 3epTXaHAJIbIK JKarnaiaa ecipiired mraMaapasie pH-b1 (8,0-11,0) keH KeneMi eKeHiH
Kepcerce, an pH 11,3 xxeTtkenze ecyi TemeHzerex [17, 18, 19].

Spirulina mypnepiniy mapanysi. llmanobakrepust Spirulina TypnepiH eTe XeTe 3epTreyiepae
TaOUFATTHIH OPTYPJIi OpTajlapblHaH TaObUFaH. AFBIHJIIBI OHE TYPHIN KaJFaH Cy KypaMmbiHna Spirullina
platensis, Sp. princes, Sp. gomontiana, Sp. Jenneri, Sp. coraciana, Sp. laxissima, Sp. agilis Typsepi kex
TapaiFal Oosica, e3eH - kesaepae Spirulina okensis, Sp. spiulinoides, Sp. pseudovacuolata, Sp. minima,
Sp. flavovirens Typaepin kesmectipyre 60mapl.

Ty3apl jxoHEe MUHEpabl Cyjlapja, COHAAai-aK TYIIBI Cylap OJIapJblH MEKEHJCYyiHe KOJalibl opTa
Gonpin Tabburan Gonca (Sp. fusiformis, Sp. lavyrinthiformis, Sp. meneghiniana, Sp. major), GarmakTsr
xepaepae cupek (Sp. curta) kesaecei.

JKeipl HEMece BICTBIK Cy Ke3ZepiHne 0acka MHUKpPOOPTaHHU3MJAEPMEH TYTac KaObIH KiJieM TY3€TiH
TYpJiepine Spirulina tenuissima, Sp. lavyrinthiformis, Sp. tenuior xataapl. An cy 6eTiHIeri caHbIpayKyJIaK
(Saprolegnia) xinTepinin oprachiHIa HeMece 6acka eJireH GaIbIpaapabiH opranapsinaa Spirulina albida
TYpi Ke3/IeCKeH 0osica, OyJ1 Typ kebiHece CyAbIH IYJACHYiH TyFbi3aabl [20].

Luanobaxmepus  Spirulina xnemxanapvinoly ouoxumusnvly Kypawsl. CHOUPYJIVMHAHBIH KJIETKa
KaOBIPFAChIH/Ia KATThI [IEJUTIOJIO3aChI )KOK MYKOMOJIMKAHTTAPIaH TYPAThIH/IBIKTAH, OCIIOKTBIH OPTaHU3M/IC
oHall ci”Himuiiria (85-95%-ra nmeliiH) KaMTaMachi3 eTeidi. AJl KJeTKajlapblHIa CHHTE3JIEICTIH TaOuFru
BUTAMUHJIEP MEH MHUKPORJIEMEHTTEP KYpIeli MOJEKyalbl KOCBUIBICTAp KypaMblHa T€3 KOHE OHal Kipe
amasel. OHBI CIMPYJTMHAHBIH JKYKA KJIeTKa KaOBbIFbI Heriznendi [21, 22].

CrnupyiuHaHbIH KiaeTkackiHaa 55-70% o6enok, 15-20% xemipcynap, 5% munuarep, 4% HyKICHH
KBIIIKBUTBI MEH 7% MUHEPAJJIBIK 3aTTAPbIHBIH TYPAKThUIBIFEIMEH €PEKIIEICHE T

OpraHu3MHiH TipUIJIiriHe aca KaKeTTi CIUPYJIMHAHBIH O€JIOK KYpaMblH/Ia KONTEreH aMUH KbIIIKbLI-
Jap TOOBI KMHANATHIH 00JICa, OHBIH IMIHAETT METHOHHMH MEH IUCTHH JKOHE TPUNTO(AHHBIH Meepi
0acka jxeMmic KHJEKTep MEH JOH-JIAKbULIap KypaMblHaH KeIl. Al OeJOK KYpaMbIHJAFbl JIM3UH a3 M-
HIep/ie KUHAIFaHMEH, ajiaiaa, 0acka KenTereH oCIMIIKTEp IiH OHIMIHEH Korapbl 0aChIMIBLIBIK TAHBITKAH
[23].

Kazipri ke3me eHIipic OpBIHAAPBIHBIH HETI3rl OarbITTapbl TeHJIK HHKEHEpHUs oJiciMeH opTypdi
CLITLI K9HE JKacaH bl OpTayap/ia ecy Kabijeri 6ap MUKpOOpPraHU3MIEPAiH OHIM/II IIITaMIapPbIHAH JIOPLTIK
mpenapaTrap MeH Kamcynajgapabl eHaipyre HerizmenreH. OHBIH imIiHzge, ecipy KesiHzae KapamaibiM
omictepai KoimaHyra OOJIaThIH JKOHE KOFaphl KYHIBI a3bIKTHIK OHIMIITITIMEH Ke3re TYCKEH CHHpYJIUHA-
HBIH TaOWFU HEMece MYTAHT INTaMJIapPbIHBIH OMOTEXHOIIOTHS CalachlHla alaThlH OpHBI epekure. Orai
0oJica, TeHETHKAIBIK ETICTIKTEpAiH HETi3iHAe CYpbINTan ajblHFaH KelOip eHimui mytant Spirulina
mITaMAap/Ibl OHIIPICTIK eHrei e KolaHy YIIiH JKalllai ecipy jkoHe ojapslH OnomMaccachlH Taxipudene
aJIaMHBIH KOKETTLUTINHEe aijalaHy MYMKIHIIUTIKTEPiH KapacThIpy KaxeT.

Kasipri ke3me OMOTEXHOJIOITapAbIH aIAbIHIa TYPFaH aca Oip YJIKEeH MaceeHIH Oipi — JKbUIIaM ecim
KeJle )KaTKaH XaJIbIKThIH PallMOHBIH JACTYPCi3 albIHFaH JKOFaphl OEJIOKTHI OHIM KO3[epiMeH KaMTaMachl3
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ety Oonbin Tabbutaapl. Omnaii 6ojca, HuaHOOAKTEpHUs CIMPYJIMHAHBI JKETiK MaiifanaHy apKbUlbl OHOTeX-
HOJIOTHS CaJlaChIH/Ia KOIITETeH ©3€KTI MaceeNepl UIele anaMbl3:

- CrimpynmHa 6moMaccacsl HeTi3iH e ONOIOTHSIIBIK OeNICeH Tl KOCTalap Ibl ay;

- befiopranukanbik TY3IapAblH OpraHUKaNbIK GOpPMaChIH ajy;

- AybIJ mapyambUIBIFBIH KOCBIMIIA )KEM/IK OEJIOK KoHEe BUTAMUHIIIK 3aTTAPMEH KaMTaMacChl3 eTy;

- AybBUI IIapyambIbIK TRIHAWTKBIITAPIEl OHACY;

- Fapeim mpoGneMaceiH wrepynmeri HeTi3ri AKOJOTHSUIBIK TYHBIK CHCTEMa peTiHAe TaMak IIeH
aTMocQepaHbIH Ta3aJbIFbIH KAMTaMacChl3 €TY;

- MeauunHa MeH MUKPOOHOJIOTHS OHIpiCiHE KQKETTI KYH/IbI IpeTapaTTapabl TaibIHaay;

- buonormsaneik e3iH-e31 perTey KoHE (POTOCHHTE3AEYII OpraHu3MAepAiH OHWOCHHTE3iHe
0aliIaHBICTHI FHUIBIMH 3€PTTEY )KYMBICTapbIHA (yHIaMEHTAJIbIbI OaFBITTA 3epTTEyTe Nalianany;

- DHepreTUKaNbIK MpodiemMaIapAbl LIenry.

MyHnait gocTypci3 eHIM pEeTiHAe >XKoHE OpTYpil OWONOTHSIIBIK OeNCeHAl 3aTTapAbl CHHTE3NEY
KaOijeTiHe, COHBIMEH Oipre a3 yakbITTBIH iIIiHAE KOFAPhl OMOXMUMHSITBIK KypaMIbl OMOMAacCachlH KOIITEN
JKMHAI alyFa 00JaThlH CIMPYJIUHA MITAMAAPBIH JKalMai ecipyae KenTereH KeTicTikTepre xetyae [24, 25,
26].
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AJK. Maxaw, A.l. AnapdekoBa, P.A.A6ungaesa, A.Jl. laybli6aii, I'.C. PeicoaeBa
(FOsxHO-Ka3zaxcraHCKHid TOCYIapCTBEHHBIN YHIBEpCcUTEeT MM M.Aya30Ba, [lIpmMkenT. Kazaxcran)

HOUAHOBAKTEPUMU SPIRULINA BUOJIOT'NYECKOE OIIMCAHHUE
U POJIb B BUOTEXHOJIOI'MA

AHHoOTanusi. B HayuHOii cTaThe B CBS3M C Pa3BUTHEM OMOTEXHOJIOTHU MPUBEICHBI ONpPEIeNICHUs] OMONOTMYECKHM LIEHHOC-
TAM LraHoOakTepun spirulina, oTHOCSIIMICS K GOTOTPOGHBIM MHKPOOPTaHU3MaM, KOTOPbIE, UCIIOJb3Yys €CTECTBEHHBINH COJTHEY-
HBI CBET, yMEIOT 00pa30BBIBAaTh U3 CIOXKHBIX HEOPTaHMYECKMX BEIECTB OPraHUYECKUE BEIIECTBA C BBICOKOM MHINIEBOH IIeH-
HOCTBIO H YIOOHBIE JUIS IOJTy4eHHUsI KOPMOB.

IMmano6akrepuu Spirulina, oTHOCSAIHMIACS K Tpymme GOTOTPOPHBIX MHKPOOPTaHU3MOB, COCTOSIT U3 BOKHBIX JUIS XKUBBIX CY-
IIECTB OMOJOTMYECKH aKTUBHBIX BEIIECTB, TAKUX KaK — OCNKH, XKHUPbI, 4-6% yriaeBosl, OeTa-KapOTHHA U BUTAMHUHOB TPYMIbI B.
Kpome Toro, 6Guomaccy M3 COHPYJIHHBI OTHOCAT K (DyHKIMOHAIBHBIM MPOJYKTaM, UMEIOIMX CBOMCTBA CIEPKUBATH YCIOBHO-
NaTOreHHYI0 MUKPO(IIOpY B KUILICUHHKE.

TToaTOMy MHOTHE HCCIIEOBATENN OHOMACChl CIMPYJIMHbBI 3aHHTEPECOBAHbI B HUX B Ka4€CTBE OMOJOTHMYECKH aKTHBHBIX Be-
IIECTB U B Ka4YeCTBE JOMOIHHUTEIBHOTO MPOAYKTa MUTaHHs, OOOTAIIEHHBII PSIOM BaKHBIX MHUKPO3JIEMEHTOB, OHomacca CIHpy-
JIMHBI YBEINYUBAET BO3MOXKHOCTh MPOQUIAKTUKH HEKOTOPBIX 3a0osieBaHuil. broTexHomo-rudeckne GyHKIuM OakTepuu pa3ind-
Hble. BakTepuu HCTIONB3YIOTCS B MUIIEBOH MPOAYKIINH, HAIPUMeEP, IIPH IPOU3BOJCTBE: YKCYCHOH KHCIIOTHI, MOJIOYHBIX HAIIUTKOB
U T.1., MUKPOOHBIX MHCEKTHIINIOB, OCJIKOB, BUTAMHHOB, OPTaHWYECKHUX KHCIIOT U PACTBOPUTENIEH, PH IIPOU3BOJICTBE OHorasa u
¢dTopBomopona.

Oco6eHHO 3((EeKTUBHBIM aHTHOKCHIAHTOM, TOJYYCHHOM M3 CIHPYJHHBI, SIBISIETCS OMOOPTaHUYECKUil CeNeH, KOTOPBIi
paccMaTpHUBAEeTCsl OUCHB NIEPCIICKTHBHEIM.

Kuouessle cioBa: Spiruling, Oscillatoriales, Nostocales, Stigohematoles, Spirullina platensis, Spirullina maxima.
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THE MECHANISM OF POLYPHENOLIC
COMPOUNDS ON PROSTATE CANCER

Abstract. Prostate cancer is the most common type of cancers and the second leading cause of cancer-related
deaths among men in the US. In Kazakhstan, prostate cancer is at the 6th place. Despite the successful development
of technology treatment of other cancers, the incidence of prostate cancer and mortality from this disease has not
decreased over the years. This is due to increased resistance of prostate cancer cells to drugs and radiotherapy. This
article presents the literature data on the mechanism of action of polyphenolic compounds on prostate cancer cells, in
combination with chemotherapy alone and polyphenols themselves. Recent studies have shown that naturally
occurring polyphenols are used against many types of cancer worldwide since they possess anti-cancer properties
and are not toxic. Polyphenol compounds act as key modulators of signaling pathways and considered as ideal
chemoprevention. Of particular interest is the ability of polyphenolic compounds to selectively inhibit the growth of
tumor cells. In this connection, the polyphenols are promising for use as not only a preventive means, but also as
adjuvants for enhancing the effectiveness of chemotherapy. Polyphenols present in vegetables and beverage
products, and antioxidants are the most common in the human diet, they have antimicrobial, anti-inflammatory,
antiviral, antitumor and immunomodulatory effects. This article also examined the mechanisms of action of
polyphenolic compounds on prostate cancer cells such as stopping the cell cycle, apoptotic activity of polyphenolic
compounds and signaling pathways involved in prostate cancer. We present a systematic review of polyphenolic
compounds in prostate cancer, focusing on the types of polyphenols, which have a great impact on the prevention
and treatment of prostate cancer.

Keywords: metabolism, biology, prostate cancer, polyphenols, carcinogenic, apoptosis, cell cycle, signaling
pathway.
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'Kasaxcknit HanposanbHbii YHIBepcHTeT HMeHH anb-Dapabu Kazaxcran, AIMaTh
2
Yuusepcuret Jpekcens, CIHIA, Gunanenshus

MEXAHU3MBbI JJEUCTBUS NOJTUPEHOJBHBIX COEJJUHEHUIA
HA PAKOBBIE KJIETKU ITPOCTATDI

AnHoTauus: Pak mpeicraTesnbHOM Kene3bl — pacnpoCTpaHEHHasl 3JI0KAYECTBEHHAs OMyXOJb Y MYXYHMH B
mupe. B CHIA pak npencraTenbHOMN KeJe3bl SBISETCS BTOPOM MPUUMHOM CMEPTH OT 3JI0KAYECTBEHHBIX OITyXOJei.
B Kazaxcrane omyxosib mpocTaThl 3aHUMaeT 6-¢ MecTo. HecMoTpsi Ha yCHenrHoe pa3BUTHE TEXHOJOTHH JICUeHUs
psna apyrux Gopm paka, paclipoCTPaHEHHOCTh Paka MPOCTaThl I CMEPTHOCTH OT 3TOM 0OJIE3HN HE YMEHBIIAIOTCS B
TeYEHNE MHOTHX JIET. DTO CBS3aHO C TOBBIIICHHON YCTOWYHWBOCTHIO PAKOBBIX KIETOK MPOCTATHI K JIEKAPCTBEHHBIM
TperapaTtam | JIydeBOH Tepanuu. B craTtbe mpencTaBieHbl JIUTEPATYPHBIE JaHHBIE O MEXaHU3MaX JeHcTBHS mosude-
HOJIHBIX CO€IMHEHUH Ha PaKOBbIE KIETKH MPOCTAThl, K&K B KOMOWHAITMH ¢ XUMHOTEPANMEH U B OTJIEITPHOCTH CAMHX
nosmpenosoB. MccaenoBanusi MOCIEHUX JIET MOKA3ald, YTO MOJHU(EHONBI MPUPOIHOTO MPOUCXOXKIACHHS aKTy-
QIBHO HCIIONB3YIOTCS MMPOTHB MHOTHX BUIOB paka BO BceM Mupe. Tak Kak OHU 00JIaJar0T MPOTUBOPAKOBEIMH CBOM -
CTBaMH W HE TOKCUYHBL [lonuQeHoNpHBIE COSAMHEHUS EHCTBYIOT B KQYECTBE KIIFOYCBBIX MOIYISATOPOB CUTHAIIB-
HBIX TyTCH U MO3TOMY CUYUTAKOTCS UACATBHBIMH XUMHUOTpodriakTukaMu. OcoObIil HHTEpeC BBI3BIBACT CIIOCOOHOCTH
MOJU(CHOJILHBIX COCIMHCHUN K M30HMpaTeIbHOMY MHTHOMPOBAHHIO POCTA OMYXOJICBBIX KJIETOK. B cBs3m ¢ 3TUM
MOJTU(CHOJIBI MEPCIICKTUBHBI JUI MCIOIB30BaHUS HE TOJIKO B Ka4eCTBE MPOQPHIAKTHUCCKUX CPEICTB, HO U B Ka-
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YeCTBE aJbIOBAHTOB JJIsl YCHICHUS 3P (PEKTUBHOCTH XUMHOTEPaNeBTHUECKHUX NpenapaToB. [lomudeHonsr npucyTcT-
BYIOT B IPOJYKTax IMHUTAHUS M HAUTKOB PACTHTEILHOTO MPOMCXOXKACHHS U SIBISIOTCS HanOoyiee pacrpoCcTpaHeH-
HBIMH AHTHOKCHIAHTAaMH B pAIMOHE 4YeJOBEKa, OOJIafaloT IIPOTUBOMHUKPOOHBIMH, MPOTHBOBOCTIAIUTEIBHBIMH,
MIPOTUBOBUPYCHBIMH, NPOTHBOOMYXOJIEBBIMA ¥ MMMYHOMOIYIUpYyOmUMy 3¢ dexramu. Takke B CTaThe paccMmar-
PHUBAIHCH NEHCTBHUSA HONMN(EHOIBHBIX COSIMHEHUI Ha PAKOBbBIE KIETKU MIPOCTATHI TAKHE KAaK: OCTAHOBKA KJIETOYHOTO
LIMKJIA, ANONTOTEHHAs AKTUBHOCTH MONM(ECHOIBHBIX COCIUHEHHH W CHIHAIBHBIX IMYTEH y4JacTBYIOIIMX B pPake
npocratsl. [IpuBoanuTcs cucremMarndeckuii 0030p Moau(EHONBHBIX COSANHEHNH TIPH PAKE MPOCTAThI, OPHEHTUPYSICh
Ha BUABI NONMH(EHOJIOB, KOTOPBIE OKA3bIBAIOT OOJIBIIOE BIMAHNE HA NPO(MIAKTHKY H JICICHHE PaKa IIPOCTATHI.

KaroueBble ci10Ba: pak npocTatsl, MOJU(EHOIBI IPUPOAHOIO IIPOUCXO0XKICHNS, THTHOUPOBaHUE, SJHEpreTHYeC-
KUH MeTaboJIn3M, alloNTo3, KJIETOYHBIN UK, KIIETOYHbIE CUTHAIIBHBIE TYTH

Beenenme. Pak sBisieTcs CIIOKHBIM 3a00J€BaHHEM C y4YacTHEM MHOTOYMCIECHHBIX W3MEHEHHS B
KJIETOYHOW (DU3MOJIOTHH, KOTOPOE, B KOHEYHOM CHYETe, NPHUBOAUT K 370KAYECTBEHHBIM OITyXOJISIM.
Bropkenue omyxoneBbIX KIETOK B OKpY)KalOIMe TKAHW M OTJAJEHHBIE OpPraHbl SBISETCS OCHOBHOM
MPUYMHON 3a00JI€BAEMOCTH M CMEPTHOCTH OOJILIIMHCTBA PaKOBBIX OONBHBIX. bromornyeckuii mpouecc,
IPY KOTOPOM HOPMalbHBIE KIETKH NPEBPAILAIOTCS B 3J0KAYECTBCHHBIC PAKOBBIE KIIETKH, SBISETCS
MpeaMeTOM OOJBIINX HCCIEAOBATEIbCKUX YCUINKA B 00JIaCTH OMOMEAMLIMHCKUX HayK B TEUCHHE MHOTHX
necatwieTnii. HecMOTpss Ha  MHOTOYHCIICHHBIE HAayYHO-HCCIENOBATENbLCKUE pabOTHI, JieUueHHE
METaCTaTUIECKOTO pPaKa SABISETCS, CIOKHBIM TI0 Cei ieHb, Kak oHu ObuH 40 et Hazaz [1,2].

Pax mpencrarensHoii xene3bl (PXKII) sBnsieTcst OCHOBHOW MPHYMHONW MYXKCKOW CMEPTH OT paka B
Bo3zpacte OT 55-74 u Bbllle 75 JeT OHa SBIAETCS BTOPOH IO 3HAYMMOCTH TNPUYMHON CMEpPTH B
CEBEPOaAMEPUKAHCKHUX MYXUMH TIOCJIC paka JIeTKUX M paka Oponxa [3,4]. [lo cymiecTBy Bce My>KUUHBI C
MIPOTPECCUPYIOLIUM 3a00/IeBaHNEM, KOTOPBIE MPOIUIN Yepe3 aHAPOIeH Tepaluy, B KOHIIE YMHUPAIOT U3-3a
Pa3BUTUS METACTAaTHMYECKOTO aHAPOreH-HE3aBUCUMOro paka mpoctatbl [5, 6, 7]. Takum o0pasom,
BBICOKHMI YPOBEHb CMEpPTHOCTH OT paka IMpeACTaTeIbHOM Keye3bl CBSI3aHO C aKTUBHBIM paclpocTpaHe-
HUEM a/ICHOKApPILIMHOMBI MPEACTAaTEeIbHOM *KeJe3bl, KOTOPBI paclpocTpaHseT B OTAAJICHHBIE OpraHbl C
MpearnovYTeHueM K KOCTHOM TKaHu [8]. CymiecTByeT OONbIIOe KOJMYECTBO JAaHHBIX, KOTOPOE YKa3bIBaeT
Ha TO, YTO MPOTPECCHPOBAHME KaK MEPBUYHBIX, TAK M METACTATUYECKHX OITyXOJiel IMpeacTaTenbHOM
XKene3pl OnpeAessieTcsl MoTepel KIeTKH amonthdeckas mnorteHuuana [9-10]. 3abosneBaeMocTh paka
MpoCcTaThl yCTOMYMBO Bo3pacTaeT Ha 3% B Tom, 3a UYTO OH ObUI HAa3BaH OBNUAECMHUOJIOTaMHU
“oHKoOJIOTHUECKO O0oMO0i1 3amenienHoro neicTBus”. Exxeromno B Mupe BbisBisieTcs cBblme 400 Thic.
HOBBIX CITy4yaeB paka MpeacTaTeIbHOM jkese3bl U 0k0s10 200 ThIC. UeI0BEK YMHUPAIOT KaXablid rof [3].

ITo mpornozam BO3 k 2030 roxy 3aboneBaemocth 1 cMepTHOCTH 0T PIIK Bo Bcem mupe Bo3pacreT B
2 paza. Pak npencraTenbHON Kene3bl — OHA U3 BeyIIUX MPUYUH CMEPTH y MY>KUMH TOXKHIJIOTO BO3pacTa
OT 3JI0Ka4eCTBEHHBIX omyxoield B Kazaxcrane. B cTpykType 3a0oieBaeMOCTH cCpelld BCEX 3JI0KAYECT-
BeHHBIX HOBooOpa3oBanuii PIDK 3annmaer 6-oe panrosoe mecto (5%).

[TpuunHBI BO3HUKHOBEHHSI paka MPOCTaThl MHOIOOOPA3Hbl U OKOHYATENbHO HE BbISICHEHBI. OIHaKO K
HACTOSIIIEMY MOMEHTY HAaKOIUIGHO OTPOMHOE KOJUYECTBO (aKTHYECKOTO MaTepuaja, MpPOJIHBAOIIETO
CBET Ha MEXaHHM3MBbI [IaTOreHe3a JaHHoro 3aboneBanus [11-17].

['maBHBIMM MHIIEHSAMH TapreTHBIX MPOTHUBOOIYXOJIEBBIX HPENapaToB, H30UPATENFHO MOPAKAIOIINX
TpaHc(OPMHUPOBAHHBIE KIIETKH, SBISIOTCS KIFOUEBbIe OSIKOBBIE MOJIEKYJIbI. JlaHHAs 001IacTh MEIUITUHEI,
mpoTepreBmas OypHOe pa3BuTHe B TedeHHe mnocienHux 10-15 jer Onmarogaps HOCTHXKSHHSIM
COBPEMEHHOH HAayKH, MOXKHO JICUHTD 3JI0KAYECTBEHHBIX HOBOOOPA30BaHUI CIIOCOOOM TEpareBTHYECKOTO
JIeYEHHsI C JOCTATOYHO OONBIIMMH BO3MOXXHOCTSMH COOTBETCTBYIOLIMMH JIEKAPCTBEHHBIMHU CPEICTBAMHU.
HekoToprie 13 HUX yXe ceiidac aKTHBHO HCIOJB3YIOTCS B KIMHHKE, a O0mbpmUHCTBO - mpoxoaut I-111
(ha3pl KIMHUYECKUX UCTIBITAHUM, B TOM YHCIE NPHU pake mpoctatsl. C Opyroi CTOPOHBI, CTAHOBUTCS BCE
Oosiee OYEBHIHO, YTO TEpamusi HANPaBICHHOTO NEWCTBHs 3 (EKTHBHA TOJNBKO TOTHa, Korga “Ober”
OJTHOBPEMEHHO I10 HECKOJBKHM, MHHHMYM TpPEM-UETBIPEM, MOJEKYJSIPHBIM MHIIEHSIM. Benp B TpaHc-
(hopMHPOBAaHHOW KJIETKE BBIXOIUT M3 CTPOS HE OJIMH, a IeNas TPyMa PeryasTOPHBIX MOJEKYJISPHBIX
MEXaHW3MOB, TIO3BOJISIONINX €11 BBINTH U3-110J KOHTPOJIS peNapaTUBHBIX BHYTPUKIETOUHBIX 1 IMMYHHBIX
3aIUTHBIX CHCTEM W JaTh HAa4allo 3apO)KIAloIIeiics OMyXoiu. JTO O3HAYaeT, YTO BPau-XMMHOTEpareBT
JIOJDKEH Ha3HAYUTh OHKOJOTHMYECKOMY OOJILHOMY MUHHMYM TPH-YEThIpEe TakuX mpenapara. [Ipu stom
Jydie, ecld OHM OyAyT NeicTBOBaTH Ha pPa3HbIE 3BEHbSl KaHLEporeHe3a W OJOKHMPOBaTh pas3HbIE
OMOJIOTHUECKHE MHUIICHH, HampuMep, MOJAaBIIATh NpoiHdepaluio, YCHIMBATH AamonTo3 OMYyXOJEBBIX
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KJIETOK U OJIOKMpPOBATH OMyXOJieBOW HeoaHrnoreHe3. OQHAKO, MPU 3TOM KaXIbld U3 HUX OyAeT UMETb
CBOM OTrpaHMYCHHUS B MPUMEHEHUH W CBOM CHEKTp HeXKelaTelbHBIX Mo00YHBIX 3¢ dekToB. [pyras
BO3MOKHOCTH 3aKIJIFOYACTCs B TOM, YTOOBI HA3HAYNTH TAPTETHRIN Mpemnapar (mpenaparsl) B KOMOWHAITHH C
npenapaTaMd CTaHAAPTHOM IMPOTHBOOITYXOJIEBOH TOPMOHAJIBHOM WIM XUMHOTEPANUHON 3S(PQEeKTHB-
HOCTBIO C MOTU(ECHOIBFHBIME COCOUHEHUSIMH. TeM He MeHee, B TUTepaType ONMCAaHO HeMalo MPUMEPOB
OoJiee-niIM-MeHee YCIIEIIHOTO MCIOJIb30BaHMsl TOJ00HOT0 1o1xoAa (IIpaBa, oKa B OCHOBHOM TOJIBKO B
9KCIEPUMEHTE), OCOOEHHO IIPU IMOMbBITKAX CHIDKCHHMS METacTaTHYECKOro MOTEHLHANIA OIyXoJieid, B TOM
YHCJIC paKa IPOCTAThl K MOJIOYHOI jKene3sl, neiikemun [18-23].

Takum o00pa3oMm, H3y4eHHE pakKa MPOCTATHl SBISETCS AaKTyalbHOHW MPOOIIEMON COBPEMEHHOM
OHKOJIOTMM U OuoMmenuimHbl. B cioydae mporpeccuu 3a0oneBaHMs, Pa3BUTHS METAcTa30B B OIIyXOJIIX
KJIETKax BCE MIPOBOJUMEIC JieueOHbIe Pa0O0Thl CTAHOBSTCS HEI(P(HEKTUBHBIMH WIIM TOKCUYHBIMU. B cBsi3u ¢
9TUM JaJbHENIEee HCCIEAOBAaHUE JICUCHUS paka IMpeAcTaTeIbHON JKeJle3bl, SIBIAETCS MOUCK HOBBIX
JICKApCTBEHHBIX MUIIECHEH — MOJM(EHOIBHBIX COEANHEHNH.

IHoudenobl NPUPOIHOro MPOUCXOKIECHUS NIPU pake npocrTaThl. [lonnupeHonbHpIe coeTUHEHUS
MPUPOAHOTO MPOUCXOKACHUS TTONYUYAIOT Bce OOJIblliee BHUIMAHHUE B KAYECTBE XUMHUOMPOPHUIAKTHKHI H3-32
HU3KOH TOKCHYHOCTBIO U BBICOKOW IIEPEHOCHMOCTBIO.

[TonudeHnonsl NPUCYTCTBYIOT B MPOAYKTaX MUTAHHS W HANUTKOB PACTUTEIBHOTO MPOUCXOKACHUS
(bpyKTHI, OBOIIM, KPYIIBI, 3€JICHb, CIICIIUU, O00OBBIC, OPEXH, OJUBKH, IIOKOJAM, Yai, Kod)e ¥ BUHO) U
SIBJISIIOTCSL HanOoJiee paclpoCTpaHEHHBIMU aHTHOKCHAAHTAMH B pallioHe YellioBeka [24]. DnuaeMuoaoru-
YEeCKHE HCCIICNOBAHMS MOKa3aly, 4YTo JueTa, OoraTtas moaudeHoNIaMu MOXKET MPENOTBPAaTUTh IIMPOKHUN
crekTp 3abosieBaHuii yenoBeka. [lonudeHoNbHbIE COETUHEHUS OKa3hIBAIOT BIUSIHAE Ha 370POBBE YEIIO-
BEKa, BKIJIIOYas MPOTUBOMHUKPOOHBIM, MPOTHBOBOCHAINTEIBHBIM, MPOTUBOBHPYCHBIM, IMPOTHBOOIYXO-
JICBBIX ¥ KMMYHOMOIYJTUPYIOIIAMHE AeicTBUsiMU [25-30].

HecmoTpss Ha 3HauMTenbHBI Hporpecc B pa3padOTKE NPOTUBOPAKOBBIX METOJOB JICUCHHS,
3a00JIeBaEMOCTh PaKOM IMPOJIOJKAET PAcTH BO BCeM Mupe. B mocnennee BpeMsi, XUMHOTPO(DUITAKTHKA C
HCTOJIb30BaHUEM NPHUPOJHBIX MUIIEBHIX BELIECTB pacCMaTPUBAETCS B KAUECTBE MPAKTHYECKOIO MOAX0Aa
K COKpAIEHHIO BCE BO3pacTarolye 3a00jeBaeMOCTH PAaKOM. BBIJIO MOACYMTAHO, YTO IyTEM BHECEHUS
W3MEHEHUH B jaueTe, 0ojee 4eM J[Be TPETH 3JI0KAYECTBEHHBIX OIyXOJel 4eloBeKa, MOXHO ObLTO OBl
npeaoTBpatuTh [31].

Hedexkr B MexaHuM3Me amonTo3a, NPU3HAETCS B KauecTBE BAXKHOM NPUUYMHOM KaHLEpOreHe3a.
Husperynsiun nponudepaii He SBISETCS JOCTATOYHBIM JUIS Pa3BUTHSl paka, Kak Takke Tpedyercs
MOJIABJICHUE aroONTOTHYECKUX CUTHAIOB. PakoBbIe KIIETKHM MPUOOPETAOT YCTOMYMBOCTH K aIoITO3Y
CBEPXIKCIIPECCHEN aHTHAIIONTHYECKUX OEJIKOB M / WM MOAABICHUEM WJIM MYTalUH HPOAIIONITHYECKUX
OenkxoB. bonee riyOokoe MOHMMaHME TJIABHEHIIMX COOBITHH, BOBJIEYEHHBIX B KaHLEpOreHe3 Oyaer
CIOCOOCTBOBATh HUCITOJIB30BAHHUIO MUIIEBBIX COCTABIIAIONIMX B KaYECTBE OJHOM M3 KIIIOUEBBIX CTpaTeruit
MpEeOTBpAICHNUs pPa3BUTHs paka. PasnuuHple #cciaenoBaHUs YKa3bIBAlOT HAa TO, YTO IHIIEBBIE
KOMIIOHEHTBI, B YaCTHOCTH, (PUTOXMMHYECKHE, MOTYT MOIYJIHPOBATH CIOXHBIM MHOTOCTYIEHYATHIN
mporiecc kKaHieporenesa [32].

OcTaHOBKa KJIETOYHOI'0 IMKJIAa. MHOTHE pacTUTeNbHbIE MOMH(EHOTBI HHTHOUPYIOT POCT OIMYyXO-
JIEBBIX KJIETOK, BBI3bIBAsL 3aJCPKKY KJIETOYHOro Hukia. IIpu 3TOM MexaHu3MBbl JeHcTBUS NOIM(EHOIb-
HOTO COCAMHEHHUS B pa3sHbIX JIMHUIX OIyXOJIEBBIX KJIETOK MOTyT oTiamyartbes. [33-35], a B kierkax
anuaepMonHON KapiumHOMBI A431 oH BeI3bIBa)I 0cTaHOBKY Ikia B Gaze G1 [33]. Ilpu aToM MexaHU3MBI
necTBUS NONMU(EHOIBHOTO COeIMHEHNUS B Pa3HbIX JIMHUSAX OMYXOJIEBBIX KJIETOK MOTYT OoTiH4aThes. Tak,
pecBeparpoI puocTaHaBIuBai nepexon u3 ¢gassl S B ¢a3y G2 B neiikemudeckux npomuenonurax HL60,
B kietkax jguMpombl U937, B komopeKTanbHBIX pakoBbiX KieTkax CaCo-2, B KIETKax aJeHOKApPIIMHOM
MOJIOYHOM JKene3bl, KUIIeYHHKa, mpoctatsl [37-40], a B KieTKax snuaepMonuaHoN KapurnHoMbl A431 oH
BBI3BIBAII apecT nukia B ¢aze G1 [41].

OnuramnokarexuH-3-rauat (3K BbI3bIBacT OCTaHOBKY KJIETOYHOTO ITUKJIA B KIETKaX MHOTHX
omyxoJieii denoBeka [40-42]. B kimeTkax KapmWHOMEI MO KeTymodHoi skene3bl DI KD ocranaBiamBaer
knetounslid UK B haze G1, perynupys yposens uukiuna D1, kunaz CDK4, CDK6, narnouropos CDK
p21 u p27 [45]. Yposens Oenxa p21 Bo3pactaet noj BiausHueM DI'KI™ Takxke B KiIeTKax paka MpOCTaThI
HE3aBHCHMO OT UX YyBCTBHTEIBFHOCTH K aHJPOT€HAM U OT HAIN4US (QYHKIHOHAIBHO aKTUBHOTO T'eHa p53
[43]. U3BecTHO, uTO OenoK pS53, KOTOpPBI HA3BIBAIOT “TJIABHBIM XpaHUTEJEM T'€HOMa”, B HOPMaJIbHBIX
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KJIETKax MpH BO3HMKHOBeHHMH moBpexaeHnid JJHK axTtuBupyercs m oOecrmedywBaeT NPHOCTaHOBKY
KJIETOYHOTO LUKIIA, a TeH P21 sBiseTcs ero TpaHCKPHUIIIMOHHON MHIIEHBIO0. [ eH pS3 MHAKTHBHPOBAH BO
MHOTHX OMyXOJsiX, modtoMmy crmocoOHocTh DI'KD' k mHAykmmn Oenmka p2l u K OCTaHOBKE KIETOYHOTO
LUKJIa HE3aBHCHUMO OT TeHa P53 0coOeHHO BaXKHa.

ArnurennH (4°,5,7-TpuruapokcudiaBoH), 00HAPYKEHHBIHA B cebepee, MEeTPYIIKEe U JPYTUX OBOIIAX,
OCTaHAaBJIMBACT TMPOJTU(PEPAIHIO0 PAKOBBIX KIETOK W YCHIIMBAET JKcHpeccuro Oemka p21 Ttakxe p53-
He3aBUCHMBIM MyTéM [46]. B kieTkax paka mpocTaThl €ro MHIICHSMH MOMHMO Oenka p2l sBIsrOTCA
uHruouropusie Oenku p27, INK4a/pl16 n INK4c/pl8, uukmuner D1, D2, E n nukimH-3aBUCHMBbIE KMHA3BI
(CDK2,4,6) [47,48].

B ocHOBe neiicTBHSI KypKyMUHA, HHTHOMPYIOIIETO MPoardepaliiio MHOTUX PaKOBBIX KJIETOK iN Vitro
M OKa3bIBAIOLICTO IMPOTHUBOOIMYXOJIEBbIE S(PQPEKThl IN VIVO, JISKUT €ro CrIocoOHOCTh OCYIIECTBISTH
HETaTUBHBIM KOHTPOJIb aKTHMBHOCTH LMKIMHOB M LIUKIMH 3aBHCHUMBIX KHHA3 U YCHJIUBATh HKCIIPECCHIO
uHruouropueix 6enxkos CDKI [49-51].

ANonToreHHasi aKTUBHOCTh MOJH(eH00B. MHOTHE PAaCTUTENbHBIC MOTU(PEHOIBI OKA3bIBAIOT HA
MPeIpaKoBbIE M PAKOBBIE KIETKU HapsAy C IUTOCTATHYECKHM JEHCTBUEM (apecT KIETOYHOTO IHMKIA) M
LUTOTOKCHYECKUE 3G HEKThI, HHAYIHUPYS UX arnonTto3. VI3BeCTHO 1Ba OCHOBHBIX ITyTH aronrto3a. B mepsom
cllydyae aronTo3 aKTHBUPYETCS MPH B3aUMOJICHCTBUH HA MOBEPXHOCTH KJIETKU CIIEHU(PHUECKHUX JIUTaHI0B
C pELENTOPHBIMU OeNKaMH, CONEpKaluMU “‘TOMeHBI cMepTu ’[52]. B wacTHOCTH, mMOCie CBSI3BIBAHUS C
nmuraagoM, pernentop Fas/APO1/CD95 moasepraercst Tpumepm3anuu U pekpytupyer 6enok FADD; ato
BeAET K 0Opa3oBaHUIO HAOMOJIEKYJISIPHOTO KOMIUIEKCA C IPOKACHa30i-8, 4To BeneT K €€ aKTHUBAaLHH;
Kacmasza-8 B CBOIO 04Yepe/lb aKTUBHPYET Kacmasy-3, IEHTPAIbHYIO “IK3eKyTOPHYIO Kacmasy KiaeTku[52].

Posnp MuTOXOHZpHMH B amonTo3e SBASETCA CIOKHBIM M IIMPOKO PACCMOTPEHBIM IIPOLECOM.
[TockonpKy akTHMBaLKsg MUTOXOHAPUHA paccMaTpuUBallach KakK "TOUKy BO3Bpara' B MOPOLECC amoITo3a,
MaHHITyJTUPOBAHUE MHUTOXOHAPHAIBHONH aKTHBAallMM C MPOAMONTHYECKUX HAMEPEHHSAMH  OBLIO
MPEeIyCMOTPEHO B KauecTBE MOTEHIHAJIBHOTO TEPaneBTHYECKOTo MoaxoAa. MUTOXOHApUAIbHBINA MyTh
aronTo3a HaYMHAEeTCs ¢ KoJularca MeMOPaHHOIO MOTEHLMalla MUTOXOHAPUHA U CONPOBOXKIAETCS BBICBO-
ooxaenneM muroxpomMa C U3 MEXMeMOPaHHOTO MUTOXOHJPUANBLHOTO IMPOCTPAHCTBA B IUTOIIIA3My
kieTkn. Kpome TOro, M3 MUTOXOHAPUH OCBOOOXKIAIOTCS Jpyrue WHIYNUPYIOIIUE anonTo3 (akTophl,
nanpumep Apaf-1. I{uroxpom ¢, Apaf-1, AT® wu mnpokacmnaza-9 GHOpMUPYIOT HAJAMOJIEKYJISPHBIMH
KOMIIJIEKC (armonrocomy), B KOTOPOM IOCPEACTBOM aBTOKaTalM3a akTHBHpYyeTcs Kacmaza-9. Kacmasa-9,
KaK M Kaclasa-8, akTUBUPYeT LIEHTPAIbHYIO Kacmazy-3, KoTopas 3amyckaeT nporecc pazpyuienns JHK u
murockenera kinetkun JIHKazamu u apyrumu kacmasamu [51]. B mpouecce anonrosa, MHrHOMpYrOLIHe
apdexter [APs HelTpanu3yroTcss BTOPOH MHTOXOHIpHS MPOM3BOJHBIX aKTHBATopa Kacmasbl (Smac),
npsimoii [AP-cBsi3bIBatormii 0€0K ¢ HU3KoW u303jekTpudeckoii Toukoi (DIABLO) u / uinu TpeboBanue
K BBICOKOU TeMIiepaType 0enka-A2, KoTopble BBICBOOOKIAIOTCS U3 MUTOXOHIpHIL [53].

PakoBble KIETKH, KaK NPaBUIIO, Pa3BHUBAIOT YCTOWYMBOCTH K amonrTo3y 3a CYET CBEPXIPOLYKLUHU
AHTHATIONTOTeHHBIX OCNKOB M CHIDKEHHS YPOBHS allONTOTEHHBIX OeNKoB. PacTutenbHble MOMHQEHOIBI
3aIlyCKalOT aroNTo3 OMYyXOJIEBhIX KIETOK, BO3JEHCTBYS Ha pa3Hble CTaJlMU 3TOro mporecca. BaxHo, uTo,
BBI3BbIBAsl T'HOENb PaKOBBIX KIETOK, moiudenonsl (Hampumep, Kypkymun, OI'KI, amurenun) He
MPOSIBJIIIOT LUTOTOKCUYHOCTH B OTHOIIEHHH HOPMAJIBHBIX KJIETOK, T.€. ACUCTBYIOT M30HMparenbHO [54-
56].

[ony4yeHHBIH K HACTOSAIIEMY BPEMEHH T'POMAJIHBIA 3KCIIEPHUMEHTAIBHBIH MaTepra, 0000IICHHBIN B
psane o030poB [57-58], cBUAETENBCTBYET, YTO HEKOTOPHIC IMOJU(EHONIBI OKa3bIBAIOT AaloONTOreHHOE
JIeiCTBUE, WCIIONb3ysT MHOXKECTBO KIIETOYHBIX MUIleHel. brnaronmapsi Takomy ruiedoTponHoMy dhGeKTy
CHEKTpP PAKOBBIX KIIETOYHBIX JIMHHMA, aIroNTo3 KOTOPHIX WHAYIUPYIOT NOIU(EHOIBI, OYEHb IIHPOK.
KypkymuH BbI3BIBaeT 3a/epKKy B IHTOIUIa3Me KieTok Oenka BRCAI1, HanpsMyio He y4acTBYIOLIETO B
amonrtose, a orsevatomiero 3a pernapanuio JAHK. HeBo3aMOXHOCTh pemapanyy M CIy)KUT CUTHAIOM K
anonro3y. BakHo, 4TO, BRI3BIBas THOETh PAKOBBIX KIETOK, rnmonrdenons! (Hanpumep, Kypkymus, 'K,
alMreHWH) HE MPOSIBISIOT IMTOTOKCHMYHOCTH B OTHOLIEHWM HOPMANBHBIX KIETOK, T.€. HCHWCTBYIOT
n3zouparensHo [40-42]. CnocoOHOCTh K HMHAYKIHMM amnonTo3a OOHAapyXKeHa y alureHMHa Ha MOJENd
KceHorpadTOB paka MpoCTaThl ¢ MOMOIIHI0 HMMYHO(epMEeHTHOTO MeToja U BectepH-0noTT ananm3za [33].
CyIecTBYIOT U pa3iinuus B JeHCTBUHM MONn(EHONOB iN Vitro u in vivo. Tak, pecBepaTposi, HHAYIHPYS
arornTo3 aHIPOreH-YyBCTBUTEIBHBIX KJIETOK paka mpoctarbl LNCaP in vitro, nHa moxenu xcenorpadros
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WHTUOMPOBAN €ro M ycwujuBaj aHruoreHe3 omyxoned [58]. IIpu sTom B 0o0oux ciydasix pecBepaTpoll
MOJYJINPOBAJ CUTHAJIbHBIE NYTH, 3aBUCHUMBIE OT AHIPOTEHOBBIX PELETITOPOB, M CHUXKAJ JKCIIPECCHIO
aKTHUBHPYEMBIX aHAPOreHaMH I'eHOB. [10-BuaMMOMY, aKTUBALMS ATOTO CUTHAIBHOIO KacKaaa MPOMCXOAUT
MIpY HU3KOM KOHILEHTpAILMM pEecBeparpoia, B TO BpeMs KaK akTUBAIMs pS53-3aBHUCUMOTO CHTHAJIBHOTO
MyTH, HHAYIUPYIOLIETO anonTo3, TpeOyeT 3HaUnTeNIbHO 0osiee BRICOKOW KOHIIEHTpAIMY, He TOCTHKUMON
in vivo[58].

HeiicTBHe 10IM(EHOJIOB HA CUTHAJbHbIE KJIeTOYHble mnyTH. PakTopbl, OTBEYAKIIHE 34
OCTaHOBKY KJICTOYHOTO IIUKJIA, YYACTBYIOIINE B allONITO3€ WM CIIOCOOCTBYIOIIUE AHTMOTEHE3Y U MeTacTa-
3UPOBAHUIO OIyXOJIM, KOHTPOJIMPYIOTCSI CUTHAJIBHBIMH ITyTSMH, KOTOPbIE BXOAAT B CYLIECTBYIOIIYIO B
KieTke ceth. OmMHUM U3 (HAKTOPOB, KOTOPHIH aKTUBUPYET SKCHpPECCHI0 reHoB, komupyromux COX-2,
iNOS, anTnanonToTryeckue 6eJIKH U O€IKH, OTBEHaIOIIKe 32 MNP epaluio, ABIIeTCs SAepHbIH QakTop
aktuBaimu tpanckpumimu NF-kappaB (NF-kB). B 00ObI4HBIX YCIOBHSX OH MPHCYTCTBYET B IUTOILIA3ME
KIIETOK B BHJI€ HEAaKTUBHBIX TPHUMEPHBIX KOMIUIEKCOB, COCTOSIIMX H3 cyOobemuHun pS0 um p6S u
narunouTopHoro Oenmka I-kB [58]. B HopmanbHBIX KieTkax aktuBarus (axtopa NF-kB mpomcxomut B
OTBET HAa MUTOTE€HHBIE U JPYTUe CTUMYJIbI, OTHAKO B KJIETKAX MHOTUX THUIIOB OIyXOJIel ero aKcrpeccus, a
3HAYNUT M 3Kcrpeccusi (pakTopoB OIMyXOJEBOrO POCTa B CHIIY Pa3HBIX MPUYMH CTAaHOBUTCS OCHOBOH. B
cBs3u ¢ 3TuM (haktop NF-kB paccmaTtpuBaercss kKak BO3MOXKHAsi MHUILIEHb IIPH MOHUCKE MPOTUBOPAKOBBIX
TEparneBTHYCCKUX W MNpodunakTudeckux cpencts [59]. OOHapyXeHO, YTO MHOTHUE MOJU(ECHONBHBIC
COCAMHEHMs OKAa3bIBAIOT HAa HEr0 MOAYyJUpYyollee AelcTBHe. PecBepaTpoin, Hampumep, HHTHOUpPYET
tdhochopummpoBanue cyorenunaunil 1kBa u p65 dakropa NF-kB u cHmkaeT ero akTHBHOCTH B KIIETKaX
MuenoMbl, B KoTopblX (aktop NF-kB aktuBeH xoHcTHTyTHBHO [60]. CxomaHbIM 00pa3om IeicTByeT
KypkymuH [59-60]. OT'KD mpemnsitctByer Aerpagauuu cyoseaununsl 1kBa u TeM cambIM HHrHOUpyeT
naayiupoBanHyto TNFa aktuBammio daxtopa NF-kB [61], a ¢dmaBoHOMIEI cHmMMaprHa CHM)KAIOT Kak
naayupoBanHyto TNFa, tak n xoHCTUTyTMBHYIO akTHBanmnto NF-kB [63]. CrenoBarenpHO, NelCTBHE
NOoNM(EHOIOB B KadyecTBe MOAYISATOPOB Mposudepaluy, amnonTo3a, BOCHAICHHs, aHTHOTeHe3a H
METACTa3upOBaHKsI MOKET OBITH orocpenoBano ux s dexramu Ha paktop NF-KB. INomudeHonsr moryt
BO3CHCTBOBAaTh HAa KOMIIOHEHTHl CUTHAJIBHBIX IyTeH, CTOAIIME B HMX Hadajle, IMPEXAE BCEro Ha
peuentopusie Tupo3uHOBBIe KMHA3B! (RTK) [63]. K HUM OTHOCSATCS, B 4aCTHOCTH, PEIIENITOPHI BACKYJISIP-
HBIX 3HJOTENHATBHBIX POCTOBBIX QakTopoB VEGFR, KoTOphIe BKIIOYAIOT CUTHABHBIN KacKal, TPUBO/IS-
Ui K nponudepaniy SHAOTEINANbHBIX KIETOK, K UX MUTrpauuy u auddepeHnuanun ¢ oOpa3oBaHHEM
KanmuWuIIpHBIX TpyOok. [lokazaHo, uyTo KarexwHbl Yas UHruOupyroT perentopsl VEGFR [64]. [Ipyroi
knace RTK Bxmouaer penentop snuaepmanbHoro ¢akropa pocrta (EGFR), nurangamu kotoporo semusis-
1oTcst Tpancopmupyromuii ¢pakrop pocra a (TGF-a) u EGF, penentop HER2 (nmurang ve unentuduim-
poBan), a taxxke pemnentoppl HER3 m HER4. RTK accomumupoBanbsl ¢ kietouHoir memOpanoii. B
HOpPMAaJIbHBIX KJIeTKax mociie B3aummoaeiictBus RTK co crenuduyeckuMu jJurasaaMu MPOUCXOAUT UX
aBTO(oCcHOopHIMPOBaHUE, PE3yTHTATOM KOTOPOTO SIBIISIETCS aKTUBAIHS MPOTEUHKUHA3 COOTBETCTBYIOIIUX
curHanbHbIX KackagoB (Ras/MAPK wu PI3K/Akt). Ilyrem mocnengoBarensHOTo (hocopumpoBaHus
JPYTUX MPOTECHMHKUHA3 KackajJa CUIHAJI K aKTHBAIMH MEPeaacTCss TPAHCKPHUIIIIHOHHBIM (pakTopam (c-jun,
c-fos, ELK, AP-1, NF-kB). B pakoBbIX KII€TKax OYeHb 4aCTO HAOIIOMAETCS CBEPXIKCIIPECCHS Pa3IMIHBIX
RTK u axTHBHpYIOMUN TPaHCKPHIILUIO CUTHAJI CTAaHOBUTCS MOcTOSHHBIM. RTK sBnstoTcs mumensmu
pactutensHbix noiudenonos. OI'KI, Hampumep, mHrubupyer aBTodochoprinpoBaHHE pPELENTOPOB
EGFR, HER2 u HER3 [52]. B pesynbrate mpoucxomutr maruoupoanue ERK, c-fos, Tpanckpumimm
mukmHa D1 w anTmanontotruueckux OenkoB Bcel-X, 4To CcTaHOBUTCS NPUYHMHOW, COOTBETCTBEHHO,
OCTaHOBKa KJIETOYHOro Lukia Ha craguu Gl u mHAyKouu amonrto3a. HrHOMTOPOM aKTHBAaLUU PELer-
topa EGFR sBnsiercst kypkymuH [37]. Monynmupyromuii 3pdekT pacTuTenbHbIX MONMUPEHONIOB Ha JKC-
MIPECCHI0 TEHOB B PAKOBBIX KIIETKAX OIOCPEAYETCS TaKXe WX BO3JAEUCTBHEM Ha MPOTEMHKHUHA3BI
CUTHAJIBHBIX IyTel. Tak, pecBepaTposl BHI3BIBAET CHM)KEHHE YPOBHSI METaJUIONPOTEMHA3bI-9 Onaronaps
narnomuposanuo nporernHknHaz JNK u PKC [65]. AnTonmansl yMeHbInaroT 3kcipeccrio gakropa VEGF
3a cueT MHruOuposanus kackaaa PI3K/Akt [66]. JlelicTBHE KaTEXWHOB Yasi HAa aHTHOTEHE3 TAKXKE CBSA3aHO
¢ unrubupoBanueM nporenHkuHasbl Akt [67]. OI'KI, kpome TOro, HEraTMUBHO PETYIMPYET MPOTEHH-
kurazel NIK, PI3K, PKC, IKK, ERK1/2, p38, JNK [30]. MarubupoBanne KOMIIOHEHTOB OJHOTO W3
CUTHAJIbHBIX ITyTeHl, 6€3yCIOBHO, BIUSET U Ha JPYrue IyTH, IIOCKOJIbKY OHM B3aMMOCBSI3aHbI, & MHOTO-
o0pasue MHUIIeHeH noau(eHoI0B, MO-BUANMOMY, HE YCTYNaeT MHOTO000Pa3Hio CYIIECTBYIOMHNX (HEHOTH-
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noB omnyxoned. Tak, B KJI€TKax OMyXOJH C aHOMaJbHO aKTUBHPOBAHHBIM TPAHCKPUIILIMOHHBIM (DaKTOPOM
Stat3 pecBepaTpos WHTHOWPYET KacKaj CHTHAIOB, B KOTOPOM YYacTBYIOT Stat3 u mpoTenHKWHa3a Src
[68].

Taxum 06pa3om, MOTUGEHOIBI JEHCTBYIOT KaK TeHEPaTOPbl aKTUBHBIX (POPM KHCIOPO/a, BHIIOTHSIO-
X POJIb BTOPHYHBIX MECCEH/DKEPOB B KJIETOYHON CHTHAIBHOM TpaHCAYKIMU. B KieTkax paka mpocTaTsl
CYILECTBYeT MHO)KECTBO MHIICHEH, Ha KOTOpHIE MOTYT BO3JEHCTBOBATH IOJU(EHOIBHBIE COSANHEHUS.
®axtop NF-kB, Tem He MeHee, MOKHO CUMTATh LEHTPAILHONW MHILIEHBIO, TOCKOIBKY OH KOHTPOJIUPYET
SKCHPECCHIO TEHOB, OTBEYAIOINX 32 MPOIUQEPAIIHIO, allONTO3, METACTa3UPOBAHUE OMYXOJICH.

3akaoyenne. Ha OCHOBaHWMM TPUBEICHHBIX JIMTEPATYPHBIX NaHHBIX O MEXAaHU3MOB IEHWCTBHS
NOMU(EHONBHBIX COSAMHEHUH Ha PAaKOBBIE KIETKH MOXKHO 3aKIIOYHUTh, YTO MOJU(PEHONBI MPUPOIHOTO
MPOUCXOXKIEHU 00MafaT OONBIIMM MOTEHIMAJIOM MPEJOTBAPATUTh PUCK paka MPOCTAThl, a TaKKe
UCTIONB30BaTh WX KOMOWHammum c¢ xumuoTepanued. [logxonsmas KoMOMHAmMs TONU(EHOTIOB C
CYIIECTBYIOIIMMH XUMHOTEPAIIEBTHISCKUMH CPEACTBAMH TPHBEIAECT K YMEHBIICHUIO MOOOYHBIX
3¢ eKTOB, HE YMEHbIIass XAMHOTEpaneBTHIecKuX 3QdekToB. Kpome Toro, nonudeHoasHble COeTNHEHNUS
SABJIAIOTCA NCPCIOCKTUBHBIMU MOJICKYJIaMU JJIA XI/IMI/IOHpO(bI/IHaKTI/IKI/I paka mpocCTaThbl, IMOCKOJIBKY OHH
SIBJISTIOTCSI O€30TTaCHBIMU M HEZIOPOTHMHU.

PaszButue paka 1poCTatbl B OCHOBHOM IIPOHUCXOAUT 3a CYCT HyTeﬁ nepeaadym CUTHAJIOB,
CJICA0OBATCIIBHO, JOJKHBI UCIIOJIB30BaTHCA MYJIbTHU-IEJICBBIC IMOAXO0/bI, I-IT061>I I/I36C)K3T]) " Ipe€aOTBpPaTUTh
pa3BHTHE JEKapCTBEHHON yCTOWYMBOCTH. Kpome TOro MHOTOYHCIICHHBIE HCCIIETOBAHUS HEOOXOIHMMBI,
YTOOBI HAWTH KOHKPETHYIO IIeNIb KaXIOTo IMoyM(eHoNIa ¢ TeM YTOOBI pa3padoTaTh KOMOWHUPOBAHHYIO
Tepanuio. Takum 00pa3zoM, 00ObeAMHEHHE JUETHIECKUX MOTH(EHOIOB IPUPOIHOTO MMPOUCXOKACHUS H UX
BIMSHHUE HA PHCK paka MpOCTaThl M JEYeHUs B KOMOMHAIIMM C XMMHOIIpENapaTaMH SBISIOTCS BeChbMa
MEePCIIEKTHBHBIMU CPEICTBAMHE IS TPO(PHIIAKTHKH U JIEYSHHS PaKa MPOCTATHL.

JIMTEPATYPA

[1] Anand R., Kunnumakkara A.B., Sundaram C., Harikumar K.B., Tharakan S.T. Cancer is a preventable disease that
requires major lifestyle changes. Pharmacology Research.Sep;25(9): 2008. P.2097-116.

[2] BailarJ.C., Gornik H.L. Cancer undefeated. New England Journal Medicine. - May 29; 336(22): 1997. P.1569-74

[3] Parker S.L., Tong T., Bolden S., Wingo P.A. Cancer statistics, 1966. CA Cancer J Clin 65: 5-27.

[4] Jemal A., Siegel R., Xu J., Ward E. Cancer statistics, 2010. CA Cancer Journal Clinicians 60: P.277-300.

[5] Attar R.M., Takimoto C.H., Gottardis M.M. Castration-resistant prostate cancer: locking up the molecular escape
routes. Clin Cancer Res 15:2009.P.3251-3255.

[6] Shen M.M., Abate-Shen C. Molecular genetics of prostate cancer: new prospects for old challenges. Genes Dev
24:2010. P.1967-2000.

[7] Trounce I.A., Kim Y.L., Jun A.S., Wallace D.C. Assessment of mitochondrial oxidative phosphorylation in patient
muscle biopsies, lymphoblasts, and transmitochondrial cell lines. Methods Enzymol 264:1996. P.484-509.

[8] Bruchovsky N., Snoek R., Rennie P.S., Akakura K, Goldenberg S.L, Gleave M. Control of tumor progression by
maintenance of apoptosis. Prostate 28:1996 (Suppl. 6) P.13-21.

[9] Koivisto P., Visakorpi T., Rantala I., Isola J. Increased cell proliferation activity and decreased cell death are associated
with the emergence of hormone-refractory recurrent prostate cancer. J Pathol 183:1997. P.51-56.

[10]Palmberg C., Rantala I., Tammela T.L., Helin H., Koivisto P.A. Low apoptotic activity in primary prostate carcinomas
without response to hormonal therapy. Oncol Rep 7:2000. P.1141-1144.

[11]Hsing A.W., Chokkalingam A.P. "Prostate cancer epidemiology". Frontiers in Bioscience. 11:2006. P.1388-413.

[12] Hankey B.F., Feuer E.J., Clegg L.X., Hayes R.B., Legler J.M., Prorok P.C., Ries L.A., Merrill R.M., Kaplan R.S.
"Cancer surveillance series: interpreting trends in prostate cancer—part I: Evidence of the effects of screening in recent prostate
cancer incidence, mortality, and survival rates". J Natl Cancer Inst. 91 (12):1999. P.1017-24.

[13]Breslow N., Chan C.W., Dhom G., Drury R.A., Franks L.M., Gellei B., Lee Y.S., Lundberg S., Sparke B., Sternby
N.H., Tulinius H. "Latent carcinoma of prostate at autopsy in seven areas. The International Agency for Research on Cancer,
Lyons, France". Int J Cancer. 20 (5):1977. P.680-8.

[14]Zeegers M.P., Jellema A., Ostrer H. "Empiric risk of prostate carcinoma for relatives of patients with prostate
carcinoma: a meta-analysis". Cancer. 97 (8):2003. 1894-903.

[15]Martin R.M., Vatten L., Gunnell D., Romundstad P. "Blood pressure and risk of prostate cancer: cohort Norway
(CONOR)". Cancer Causes Control. 21 (3):2010. P.463-72.

[16] Friedenreich C.M., Neilson H.K., Lynch B.M. "State of the epidemiological evidence on physical activity and cancer
prevention". European journal of cancer (Oxford, England : 1990). 46 (14):2010. P.2593-604.

[17]Struewing J.P., Hartge P., Wacholder S., Baker S.M., Berlin M., McAdams M., Timmerman M.M., Brody L.C., Tucker
M.A. "The risk of cancer associated with specific mutations of BRCA1 and BRCA2 among Ashkenazi Jews". N. Engl. J.
Med.336 (20):1997. P.1401-8

—— 135——


https://www.ncbi.nlm.nih.gov/pubmed/18626751
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gornik%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=9164814
https://www.ncbi.nlm.nih.gov/pubmed/9164814

Jloxnaovl Hayuonanvhoti akademuu nayk Pecnyoauxu Kazaxcman

[18]De Clercq E. Potential clinical applications of the CXCR4 antagonist bicyclam AMD3100. Mini Rev Med Chem,
5:2005. P.805-824.

[19] Mann J.R., Backlund M.G., DuBois R.N. Mechanisms of disease: Inflammatory mediators and cancer prevention. Nat
Clinical Practice Oncology, 2:2005. P.202-210.

[20]K. Neiva, Y.-X. Suand R.S. The Role of Osteoblasts in Regulating Hematopoietic Stem Cell Activity and Tumor
Metastasis Brazilian Journal of Medical and Biological Research 38 (10): 2005. P.1449-1454.

[21]KamanGaesa I'.T., Myp3saxmerosa M.K., Tyneyxauos C.T., [lanunenxo M.I1. [TpoTHBOpaKoBoe ACHCTBHE STAHOIBHOTO
9KCTPAKTA JIUCTHEB OOJICMUXH Ha KJIETKH OCTPON MHEIOHMIHOM JIeHKeMHH YeoBeka in vitro // Bromierens sKcriepuMeHTaIbHOM
ononoruu U Mmeauuunsl 2014.-N 8.-C.221-224.

[22]Sartor C.I. Mechanisms of disease: Radiosensitization by epidermal growth factor receptor inhibitors. Nat Clin Pract
Oncol, 1:2004. P.80-87.

[23]Sun Y.X., Schneider A., Jung Y. et al. Skeletal localization and neutralization of the SDF-1(CXCL12)/ CXCR4 axis
blocks prostate cancer metastasis and growth in osseous sites in vivo. J Bone Miner Res, 20:2005. P.318-329.

[24]Scalbert A., Manach C., Morand C,. Remesy C., Jimenez L. Dietary polyphenols and the prevention of diseases. Crit.
Rev. Food Sci. Nutr. 45: 2005. P.287-306.

[25]Benvenuto M., Fantini M., Masuelli L., de Smaele E., Zazzeroni F., Tresoldi I., Calabrese G., Galvano F., Modesti A.,
Bei R. Inhibition of ErbB receptors, Hedgehog and NF-kappaB signaling by polyphenols in cancer. Front. Biosci. (Landmark
Ed.), 18: 2013. P.1290-1310.

[26] Marzocchella L., Fantini M., Benvenuto M., Masuelli L., Tresoldi I., Modesti A., Bei R. Dietary flavonoids: Molecular
mechanisms of action as anti- inflammatory agents. Recent Pat. Inflamm. Allergy Drug Discov., 5:2011. P.200-220.

[27]1zzi V., Masuelli L., Tresoldi I., Sacchetti P., Modesti A., Galvano F., Bei R. The effects of dietary flavonoids on the
regulation of redox inflammatory networks. Frontiers Bioscience.17:2012. P.2396-2418.

[28]Vallianou N.G., Evangelopoulos A., Schizas N., Kazazis C. Potential anticancer properties and mechanisms of action of
curcumin. Anticancer Res.35: 2015.P.645-651.

[29]Lall R.K., Syed D.N., Adhami V.M., Khan M.l., Mukhtar H. Dietary polyphenols in prevention and treatment of
prostate cancer. International Journal Molecular Science.16:2015. P.3350-3376.

[30]Chiurchiu V., Maccarrone M. Chronic inflammatory disorders and their redox control: From molecular mechanisms to
therapeutic opportunities. Antioxid. Redox Signal 15: 2011. P.2605-2641.

[31]Sarkar F.H. et al. Cell signaling pathways altered by natural chemopreventive agents. Mutation Research. 555:2004.
P.53-64.

[32]Mukhtar H. et al. Cancer chemoprevention: future holds in multiple agents. Toxicology Applied
Pharmacology.158:1999.P:207-210.

[33]Bode A.M. et al. Targeting signal transduction pathways by chemopreventive agents. Mutation Research. 555:2004.
P.33-51.

[34]Ragione F.D., Cucciolla V., Borriello A., Pietra V.D., Racioppi L., Soldati G., Manna C., Galletti P., Zappia V.
Resveratrol arrest the cell division cycle at S/G2 phase transition Biochemical Biophysical Research Communications. 250:1998.
P.53-58.

[35]Park J.W., Choi Y.J. Jang M.A., Lee Y.S., Jun D.Y., Suh S.I., Baek W.K,, Suh M.H., Jin LLN., Kwon T.K.
Chemopreventive agent resveratrol a natural product derived from grapes, reversibly inhibits prograssion throught S and G2
phase of the cell ycle in U937 cells Cancer Letters. 2001. P.43-49.

[36] Schneider Y., Vincent F., Duranton B., Badolo L., Gosse F., Bergmann C., Seiler N., Raul F. Anti-proliferative effect
of resveratrol, a natural component of grapes and wine on human colonic cancer cells Cancer Lett., 158:2000. P:85-91.

[37]Sgambato A., Ardito R., Faraglia B., Boninsegna A., Wolf F.1., Cittadini A. Resveratrol, a natural phenolic compound,
inhibits cell proliferation and prevents oxidative DNA damage Mutation Research. 496:2001. P.171-180.

[38]Ahmad N., Adhami V.M., Afaq F., Feyes D.K., Mukhtar H. Resveratrol causes WAF-1/p21-mediated G(1)-phase arrest
of cell cycle and induction of apoptosis in human epidermoid carcinoma A431 cells. Clinical Cancer Research.V.7: 2001. P.1466
—1473.

[39]Ahmad N., Feyes D.K., Nieminen A.L., Agarwal R., Mukhtar H. Green tea constituent epigallocatechin-3-gallate and
induction of apoptosis and cell cycle arrest in human carcinoma cells . Jnl of National Cancer Institute 1997.-Volume 89, Issue
24.P.1881-1886

[40]Gupta S., Ahmad N., Nieminen A.L., Mukhtar H. Growth inhibition, cell-cycle dysregulation, and induction of
apoptosis by green tea constituent (-)-epigallocatechin-3-gallate in androgen-sensitive and androgen-insensitive human prostate
carcinoma cells.- Toxicol Appl Pharmacology. Apr 1;164(1):2001. P:82-90.

[41]Khan N., Afaq F., Saleem M., Ahmad N., Mukhtar H. Targetting multiple signaling pathway by green tea polyphenol
epigallocatechin-3-gallate Cancer Research, 66:2006. P:2500-2505.

[42]Shankar S., Suthakar G., Srivastava R.K. Epigallocatechin-3-gallate inhibits cell cycle and induces apoptosis in
pancreatic cancer Frontiers Bioscience., 12:2007. P:5039-5051.

[43] Takagaki N., Sowa Y., Oki T., Nakanishi R., Yogosawa S., Sakai T. Iron Overload Pattern in Multiple Myeloma at
Diagnosis its Important Clinical Associations.-International Journal Oncology, 26:2005.P.185-189.

[44]Shukla S., Gupta S. Molecular targets for apigenin-induced cell cycle arrest and apoptosis in prostate cancer cell
xenograft Molecular Cancer Therapeutics.5:2006. P.843-852.

[45]Shukla S., Gupta S. Apigenin-induced Cell Cycle Arrest is Mediated by Modulation of MAPK, PI3K-Akt, and Loss of
Cyclin D1 Associated Retinoblastoma Dephosphorylation in Human Prostate Cancer Cells.-Cell Cycle, 6:2007. P.1102-1114.

[46]Meeran S.M., Katiyar S.K. Cell cycle control as a basic for cancer chemoprevantion through dietary agents
Frontiers Bioscience., 13:2008. P.2191-2202.

—— 136 ——


http://www.scielo.br/scielo.php?script=sci_serial&pid=0100-879X&lng=en&nrm=iso
http://www.fesmu.ru/elib/search.aspx?author=%22%C6%E0%EC%E0%ED%E1%E0%E5%E2%E0%20%C3.%D2.%22
http://www.fesmu.ru/elib/search.aspx?author=%22%CC%F3%F0%E7%E0%F5%EC%E5%F2%EE%E2%E0%20%CC.%CA.%22
http://www.fesmu.ru/elib/search.aspx?author=%22%D2%F3%EB%E5%F3%F5%E0%ED%EE%E2%20%D1.%D2.%22
http://www.fesmu.ru/elib/search.aspx?author=%22%C4%E0%ED%E8%EB%E5%ED%EA%EE%20%CC.%CF.%22
http://jnci.oxfordjournals.org/
http://jnci.oxfordjournals.org/content/89/24.toc
http://jnci.oxfordjournals.org/content/89/24.toc
https://www.ncbi.nlm.nih.gov/pubmed/10739747
https://www.google.kz/search?rlz=1C1VFKB_enKZ605KZ605&espv=2&biw=1920&bih=959&q=Frontiers+Bioscience.&sa=X&ved=0ahUKEwif0bXO_rHQAhVLFSwKHd1dAeYQ7xYIFigA

ISSN 2224-5227 Me 1.2017

[47]Salvioli S., Sikora E., Cooper E.L., Franceschi C. Curcumin in Cell Death Processes: A Challenge for CAM of Age-
Related Pathologies.-Evidence-Based Complementary and Alternative Medicine, 4(2):2007. P.181-190.

[48]Sa G., Das T. Anti cancer effects of curcumin: cycle of life and death.-Cell Division, 3:2008. P.1-14.

[49]Vjiki M.B., Ding X.Z., Salabat M.R., Bentrem D.J., Golkar L., Milam B., Talamonti M.S., Bell R.H. Jr., Iwamura T.,
Adrian T.E. Apigenin inhibits pancreatic cancer cell proliferation through G2/M cell cycle arrest.- Molecular Cancer, 5:2006. P.1-8.

[50]Green,D.R. Apoptotic pathways: paper wraps stone blunts scissors. Cell, 102, 1-4.

[51]Choudhuri T., Pal S., Das T., Sa G. (2005) J. Biol. Chem., 280:2000. P.20059-20068.

[52]Chen C., Shen G., Hebbar V., Hu R., Owuor E.D., Kong A-N.T. Epigallocatechin-3-gallate-induced stress signals in
HT-29 human colon adenocarcinoma cells.-Carcinogenesis, 24(8):2003. P.1369-1378.

[53]Gupta S., Afaq F., Mukhtar H. Selective growth-inhibitory, cell cycle deregulatory and apoptosis response of apigenin
in normal versus human prostate carcinoma cells.-Biochemical Biophys. Res. Commun., 287:2001. P.914-920.

[54]Khan N., Afaq F., Mukhtar H. Apoptosis by dietary factors: the suicide solution for delaying cancer growth.-
Carcinogenesis, 28(2):2007. P.233-239.

[55]D’Archivio M., Santangelo C., Scazzocchio B., Vari R, Filesi C., Masella R., Giovannini C. Modulatory Effects of
Polyphenols on Apoptosis Induction: Relevance for Cancer Prevention.-International Journal. Mol. Sci., 9:2008. P.213-228.

[56]Wang T.T.Y., Hudson T.S., Wang T-C., Remsberg C.M., Davies N.M., Takahashi Y., Kim Y.S., Seifried H., Vinyard
B.T., Perkins S.N., Hursting S.D. Differential effects of resveratrol on androgen-responsive LNCaP human prostate cancer
cells in vitro and in vivo.-Carcinogenesis, 29(10):2008. P.2001-2010.

[57]1Brown M., Cohen J., Arun P., Chen Z., Van Waes C. NF-xB in Carcinoma Therapy and Prevention.-Expert. Opin.
Ther. Targets, 12(9):2008. P.1109-1122.

[58]Bhardwaj A., Sethi G., Vadhan-Raj S., Bueso-Ramos C., Takada Y., Gaur U., Nair A., Shishodia S., Aggarwal B.
Resveratrol Inhibits Proliferation, Induces Apoptosis, and Overcomes Chemoresistance Through Down-Regulation of STAT3 and
Nuclear Factor-kappaB-Regulated Antiapoptotic and Cell Survival Gene Products in Human Multiple Myeloma Cells.-Blood,
109:2007. P.2293-2302.

[59]Aggarwal S., Takada Y., Singh S., Myers J.N., Aggarwal B.BInhibition of growth and survival of human head and neck
squamous cell carcinomacells by curcumin via modulation of nuclear factor-kappaB signaling.-International Journal Cancer,
111(5):2004. P.679-692.

[60]Bharti A.C., Donato N., Singh S., Aggarwal B.B. Curcumin (diferuloylmethane) down-regulates the constitutive
activation of nuclear factor—xB and IxBo Kinase in human multiple myeloma cells, leading to suppression of proliferation and
induction of apoptosis.-Blood, 101:2003. P.1053-1062.

[61]Ahmad N., Gupta S., Mukhtar H. Green tea polyphenol epigallocatechin-3-gallate differentially modulates nuclear
factor kappaB in cancer cells versus normal cells.- Archives of Biochemistry and Biophysics, 376(2):2000. P.338-346.

[62] Dhanalakshmi S., Singh R.P., Agarwal C., Agarwal R. Silibinin inhibits constitutive and TNFalpha-induced activation
of NF-kappa B and sensitizes human prostate carcinoma Dul45 cells to TNFalpha-induced apoptosis.- Oncogene, 21(11):2002.
P.1759-1767.

[63]Shimizu M., Shirakami Y., Moriwaki H. Targeting Receptor Tyrosine Kinases for Chemoprevention by Green Tea
Catechin, EGCG.-International Journal of Molecular Sciences. 9:2008. P.1034-1049.

[64] Kojima-Yuasa A., Hua J.J., Kennedy D.O., Matsui-Yuasa I. Green tea extract inhibits angiogenesis of human umbilical
vein endothelial cells through reduction of expression of VEGF receptors.-Life Science.73:2003. P.1299-1313.

[65]Woo0 J.H., Lim J.H., Kim Y.H., Suh S.I., Min D.S., Chang J.S., Lee Y.H., Park J.W., Kwon T.K. Resveratrol inhibits
phorbol myristate acetate-induced matrix metalloproteinase-9 expression by inhibiting JNK and PKC and signal transduction.-
Oncogene, 23:2004. P.1845-1853.

[66]Huang C., Li J., Song L., Zhang D., Tong Q., Ding M., Bowman L., Aziz R., Stoner G.D. Black raspberry extracts
inhibit banzo(a) pyrene diol-epoxideunduced activator protein 1 activation and VEGF transcription by tergeting the
phosphotidylinositol 3-kinase/Akt pathway.- Cancer Research, 66:2006. P.581-587.

[67]Tang F., Nguyen N., Meydani M. Green tea catechins inhibit VEGF-induced angiogenesis in vitro through suppression
of VE-cadherin phosphorylatton and inactivation of Akt molecule Int. Journal Cancer, 106:2003. P.871-878.

[68] Kotha A., Sekharam M., Cilenti L., Siddiquee K., Khaled A., Zervos A.S., Carter B., Turkson J., Jove R. Resveratrol
inhibits Src and Stat3 signaling and induces the apoptosis of malignant cells containing activated Stat3 protein.-Molecular Cancer
Ther., 5:2006. P.621-629.

REFERENCES

[1] Anand R., Kunnumakkara A.B., Sundaram S., Harikumar K.B., Tharakan S.T. Cancer is a preventable disease that
requires major lifestyle changes. Pharmacology Research.Sep;25(9): 2008. P.2097-116.

[2] BailarJ.C., Gornik H.L. Cancer undefeated. New England Journal Medicine. - May 29; 336(22): 1997. P.1569-74

[3] ParkerS.L., Tong T., Bolden S., Wingo P.A. Cancer statistics, 1966. CA Cancer J Clin 65: 5-27.

[4] Jemal A, Siegel R., Xu J., Ward E. Cancer statistics, 2010. CA Cancer Journal Clinicians 60: P.277-300.

[5] Attar R.M., Takimoto C.H., Gottardis M.M. Castration-resistant prostate cancer: locking up the molecular escape
routes. Clin Cancer Res 15:2009.P.3251-3255.

[6] Shen M.M., Abate-Shen C. Molecular genetics of prostate cancer: new prospects for old challenges. Genes Dev
24:2010. P.1967-2000.

[71 Trounce LA, Kim Y.L., Jun A.S., Wallace D.C. Assessment of mitochondrial oxidative phosphorylation in patient
muscle biopsies, lymphoblasts, and transmitochondrial cell lines. Methods Enzymol 264:1996. P.484-509.

— 137 ——


http://www.sciencedirect.com/science/journal/00039861

Jloxnaovl Hayuonanvhoti akademuu nayk Pecnyoauxu Kazaxcman

[8] Bruchovsky N., Snoek R., Rennie P.S., Akakura K, Goldenberg S.L, Gleave M. Control of tumor progression by
maintenance of apoptosis. Prostate 28:1996 (Suppl. 6) P.13-21.

[9] Koivisto P., Visakorpi T., Rantala 1., Isola J. Increased cell proliferation activity and decreased cell death are
associated with the emergence of hormone-refractory recurrent prostate cancer. J Pathol 183:1997. P.51-56.

[10] Palmberg C., Rantala I, Tammela T.L., Helin H., Koivisto P.A. Low apoptotic activity in primary prostate
carcinomas without response to hormonal therapy. Oncol Rep 7:2000. P.1141-1144.

[11] Hsing A.W., Chokkalingam A.P. "Prostate cancer epidemiology". Frontiers in Bioscience. 11:2006. P.1388-413.

[12] Hankey B.F., Feuer E.J., Clegg L.X., Hayes R.B., Legler J.M., Prorok P.C., Ries L.A., Merrill R.M., Kaplan R.S.
"Cancer surveillance series: interpreting trends in prostate cancer—part I: Evidence of the effects of screening in recent prostate
cancer incidence, mortality, and survival rates". J Natl Cancer Inst. 91 (12):1999. P.1017-24.

[13] Breslow N., Chan C.W., Dhom G., Drury R.A., Franks L.M., Gellei B., Lee Y.S., Lundberg S., Sparke B., Sternby
N.H., Tulinius H. "Latent carcinoma of prostate at autopsy in seven areas. The International Agency for Research on Cancer,
Lyons, France". Int J Cancer. 20 (5):1977. P.680-8.

[14] Zeegers M.P., Jellema A., Ostrer H. "Empiric risk of prostate carcinoma for relatives of patients with prostate
carcinoma: a meta-analysis". Cancer. 97 (8):2003. 1894-903.

[15] Martin R.M., Vatten L., Gunnell D., Romundstad P. "Blood pressure and risk of prostate cancer: cohort Norway
(CONOR)". Cancer Causes Control. 21 (3):2010. P.463-72.

[16] Friedenreich C.M., Neilson H.K., Lynch B.M. "State of the epidemiological evidence on physical activity and cancer
prevention". European journal of cancer (Oxford, England : 1990). 46 (14):2010. P.2593-604.

[17] Struewing J.P., Hartge P., Wacholder S., Baker S.M., Berlin M., McAdams M., Timmerman M.M., Brody L.C.,
Tucker M.A. "The risk of cancer associated with specific mutations of BRCA1 and BRCA2 among Ashkenazi Jews". N. Engl. J.
Med.336 (20):1997. P.1401-8

[18] De Clercq E. Potential clinical applications of the CXCR4 antagonist bicyclam AMD3100. Mini Rev Med Chem,
5:2005. P.805-824.

[19] Mann J.R., Backlund M.G., DuBois R.N. Mechanisms of disease: Inflammatory mediators and cancer prevention. Nat
Clinical Practice Oncology, 2:2005. P.202-210.

[20] K. Neiva, Y.-X. Su and R.S. The Role of Osteoblasts in Regulating Hematopoietic Stem Cell Activity and Tumor
Metastasis Brazilian Journal of Medical and Biological Research 38 (10): 2005. P.1449-1454.

[21] Zhamanbaeva G.T., Murzahmetova M.K., Tuleuhanov S.T., Danilenko M.P. Protivorakovoe dejstvie jetanol'nogo
jekstrakta listev oblepihi na Kletki ostroj mieloidnoj lejkemii cheloveka in vitro // Bjulleten' jeksperimental’noj biologii i
mediciny 2014.-N 8.-S.221-224.

[22] Sartor C.l. Mechanisms of disease: Radiosensitization by epidermal growth factor receptor inhibitors. Nat Clin Pract
Oncol, 1:2004. P.80-87.

[23] Sun Y.X., Schneider A., Jung Y. et al. Skeletal localization and neutralization of the SDF-1(CXCL12)/ CXCR4 axis
blocks prostate cancer metastasis and growth in osseous sites in vivo. J Bone Miner Res, 20:2005. P.318-329.

[24] Scalbert A., Manach C., Morand C,. Remesy C., Jimenez L. Dietary polyphenols and the prevention of diseases. Crit.
Rev. Food Sci. Nutr. 45: 2005. P.287-306.

[25] Benvenuto M., Fantini M., Masuelli L., de Smaele E., Zazzeroni F., Tresoldi I., Calabrese G., Galvano F., Modesti A.,
Bei R. Inhibition of ErbB receptors, Hedgehog and NF-kappaB signaling by polyphenols in cancer. Front. Biosci. (Landmark
Ed.), 18: 2013. P.1290-1310.

[26] Marzocchella L., Fantini M., Benvenuto M., Masuelli L., Tresoldi I., Modesti A., Bei R. Dietary flavonoids:
Molecular mechanisms of action as anti- inflammatory agents. Recent Pat. Inflamm. Allergy Drug Discov., 5:2011. P.200—-220.

[27] lzzi V., Masuelli L., Tresoldi 1., Sacchetti P., Modesti A., Galvano F., Bei R. The effects of dietary flavonoids on the
regulation of redox inflammatory networks. Frontiers Bioscience.17:2012. P.2396-2418.

[28] Vallianou N.G., Evangelopoulos A., Schizas N., Kazazis C. Potential anticancer properties and mechanisms of action
of curcumin. Anticancer Res.35: 2015.P.645-651.

[29] Lall R.K., Syed D.N., Adhami V.M., Khan M.l., Mukhtar H. Dietary polyphenols in prevention and treatment of
prostate cancer. International Journal Molecular Science.16:2015. P.3350-3376.

[30] Chiurchiu V., Maccarrone M. Chronic inflammatory disorders and their redox control: From molecular mechanisms
to therapeutic opportunities. Antioxid. Redox Signal 15: 2011. P.2605-2641.

[31] Sarkar F.H. et al. Cell signaling pathways altered by natural chemopreventive agents. Mutation Research. 555:2004.
P.53-64.

[32] Mukhtar H. et al. Cancer chemoprevention: future holds in multiple agents. Toxicology Applied
Pharmacology.158:1999.P:207-210.

[33] Bode A.M. et al. Targeting signal transduction pathways by chemopreventive agents. Mutation Research. 555:2004.
P.33-51.

[34] Ragione F.D., Cucciolla V., Borriello A., Pietra V.D., Racioppi L., Soldati G., Manna C., Galletti P., Zappia V.
Resveratrol arrest the cell division cycle at S/G2 phase transition Biochemical Biophysical Research Communications. 250:1998.
P.53-58.

[35] Park J.W., Choi Y.J., Jang M.A., Lee Y.S., Jun D.Y., Suh S.I., Baek W.K., Suh M.H., Jin I.LN., Kwon T.K.
Chemopreventive agent resveratrol a natural product derived from grapes, reversibly inhibits prograssion throught S and G2
phase of the cell ycle in U937 cells Cancer Letters. 2001. P.43-49.

[36] Schneider Y., Vincent F., Duranton B., Badolo L., Gosse F., Bergmann C., Seiler N., Raul F. Anti-proliferative effect
of resveratrol, a natural component of grapes and wine on human colonic cancer cells Cancer Lett., 158:2000. P:85-91.

—— 138 ——



ISSN 2224-5227 Me 1.2017

[37] Sgambato A., Ardito R., Faraglia B., Boninsegna A., Wolf F.I., Cittadini A. Resveratrol, a natural phenolic
compound, inhibits cell proliferation and prevents oxidative DNA damage Mutation Research. 496:2001. P.171-180.

[38] Ahmad N., Adhami V.M., Afaq F., Feyes D.K., Mukhtar H. Resveratrol causes WAF-I/p21-mediated G(1)-phase
arrest of cell cycle and induction of apoptosis in human epidermoid carcinoma A431 cells. Clinical Cancer Research.V.7: 2001.
P.1466 — 1473.

[39] Ahmad N., Feyes D.K., Nieminen A.L., Agarwal R., Mukhtar H. Green tea constituent epigallocatechin-3-gallate and
induction of apoptosis and cell cycle arrest in human carcinoma cells . Jnl of National Cancer Institute 1997.-Volume 89, Issue
24.P.1881-1886

[40] Gupta S., Ahmad N., Nieminen A.L., Mukhtar H. Growth inhibition, cell-cycle dysregulation, and induction of
apoptosis by green tea constituent (-)-epigallocatechin-3-gallate in androgen-sensitive and androgen-insensitive human prostate
carcinoma cells.- Toxicol Appl Pharmacology. Apr 1;164(1):2001. P:82-90.

[41] Khan N., Afaq F., Saleem M., Ahmad N., Mukhtar H. Targetting multiple signaling pathway by green tea polyphenol
epigallocatechin-3-gallate Cancer Research, 66:2006. P:2500-2505.

[42] Shankar S., Suthakar G., Srivastava R.K. Epigallocatechin-3-gallate inhibits cell cycle and induces apoptosis in
pancreatic cancer Frontiers Bioscience., 12:2007. P:5039-5051.

[43] Takagaki N., Sowa Y., Oki T., Nakanishi R., Yogosawa S., Sakai T. Iron Overload Pattern in Multiple Myeloma at
Diagnosis its Important Clinical Associations.-International Journal Oncology, 26:2005.P.185-189.

[44] Shukla S., Gupta S. Molecular targets for apigenin-induced cell cycle arrest and apoptosis in prostate cancer cell
xenograft Molecular Cancer Therapeutics.5:2006. P.843-852.

[45] Shukla S., Gupta S. Apigenin-induced Cell Cycle Arrest is Mediated by Modulation of MAPK, PI3K-Akt, and Loss
of Cyclin D1 Associated Retinoblastoma Dephosphorylation in Human Prostate Cancer Cells.-Cell Cycle, 6:2007. P.1102-1114.

[46] Meeran S.M., Katiyar S.K. Cell cycle control as a basic for cancer chemoprevantion through dietary agents Frontiers
Bioscience., 13:2008. P.2191-2202.

[47] Salvioli S., Sikora E., Cooper E.L., Franceschi C. Curcumin in Cell Death Processes: A Challenge for CAM of Age-
Related Pathologies.-Evidence-Based Complementary and Alternative Medicine, 4(2):2007. P.181-190.

[48] SaG., Das T. Anti cancer effects of curcumin: cycle of life and death.-Cell Division, 3:2008. P.1-14.

[49] Ujiki M.B., Ding X.Z., Salabat M.R., Bentrem D.J., Golkar L., Milam B., Talamonti M.S., Bell R.H. Jr., lwamura T.,
Adrian T.E. Apigenin inhibits pancreatic cancer cell proliferation through G2/M cell cycle arrest.- Molecular Cancer, 5:2006. P.1-8.

[50] Green,D.R. Apoptotic pathways: paper wraps stone blunts scissors. Cell, 102, 1-4.

[51] Choudhuri T., Pal S., Das T., Sa G. (2005) J. Biol. Chem., 280:2000. P.20059-20068.

[52] Chen C., Shen G., Hebbar V., Hu R., Owuor E.D., Kong A-N.T. Epigallocatechin-3-gallate-induced stress signals in
HT-29 human colon adenocarcinoma cells.-Carcinogenesis, 24(8):2003. P.1369-1378.

[53] Gupta S., Afaq F., Mukhtar H. Selective growth-inhibitory, cell cycle deregulatory and apoptosis response of apigenin
in normal versus human prostate carcinoma cells.-Biochemical Biophys. Res. Commun., 287:2001. P.914-920.

[54] Khan N., Afag F., Mukhtar H. Apoptosis by dietary factors: the suicide solution for delaying cancer growth.-
Carcinogenesis, 28(2):2007. P.233-239.

[55] D’Archivio M., Santangelo C., Scazzocchio B., Vari R., Filesi C., Masella R., Giovannini C. Modulatory Effects of
Polyphenols on Apoptosis Induction: Relevance for Cancer Prevention.-International Journal. Mol. Sci., 9:2008. P.213-228.

[56] Wang T.T.Y., Hudson T.S., Wang T-C., Remsberg C.M., Davies N.M., Takahashi Y., Kim Y.S., Seifried H., Vinyard
B.T., Perkins S.N., Hursting S.D. Differential effects of resveratrol on androgen-responsive LNCaP human prostate cancer cells
in vitro and in vivo.-Carcinogenesis, 29(10):2008. P.2001-2010.

[57] Brown M., Cohen J., Arun P., Chen Z., Van Waes C. NF-kB in Carcinoma Therapy and Prevention.-Expert. Opin.
Ther. Targets, 12(9):2008. P.1109-1122.

[58] Bhardwaj A., Sethi G., Vadhan-Raj S., Bueso-Ramos C., Takada Y., Gaur U., Nair A., Shishodia S., Aggarwal B.
Resveratrol Inhibits Proliferation, Induces Apoptosis, and Overcomes Chemoresistance Through Down-Regulation of STAT3 and
Nuclear Factor-kappaB-Regulated Antiapoptotic and Cell Survival Gene Products in Human Multiple Myeloma Cells.-Blood,
109:2007. P.2293-2302.

[59] Aggarwal S., Takada Y., Singh S., Myers J.N., Aggarwal B.BInhibition of growth and survival of human head and
neck squamous cell carcinomacells by curcumin via modulation of nuclear factor-kappaB signaling.-International Journal Cancer,
111(5):2004. P.679-692.

[60] Bharti A.C., Donato N., Singh S., Aggarwal B.B. Curcumin (diferuloylmethane) down-regulates the constitutive
activation of nuclear factor—xB and IkBa kinase in human multiple myeloma cells, leading to suppression of proliferation and
induction of apoptosis.-Blood, 101:2003. P.1053-1062.

[61] Ahmad N., Gupta S., Mukhtar H. Green tea polyphenol epigallocatechin-3-gallate differentially modulates nuclear
factor kappaB in cancer cells versus normal cells.- Archives of Biochemistry and Biophysics, 376(2):2000. P.338-346.

[62] Dhanalakshmi S., Singh R.P., Agarwal C., Agarwal R. Silibinin inhibits constitutive and TNFalpha-induced
activation of NF-kappa B and sensitizes human prostate carcinoma Dul45 cells to TNFalpha-induced apoptosis.- Oncogene,
21(11):2002. P.1759-1767.

[63] Shimizu M., Shirakami Y., Moriwaki H. Targeting Receptor Tyrosine Kinases for Chemoprevention by Green Tea
Catechin, EGCG.-International Journal of Molecular Sciences. 9:2008. P.1034-1049.

[64] Kojima-Yuasa A., Hua J.J., Kennedy D.O., Matsui-Yuasa |. Green tea extract inhibits angiogenesis of human
umbilical vein endothelial cells through reduction of expression of VEGF receptors.-Life Science.73:2003. P.1299-1313.

[65] Woo J.H., Lim JH., Kim Y.H., Suh S.I., Min D.S., Chang J.S., Lee Y.H., Park J.W., Kwon T.K. Resveratrol inhibits
phorbol myristate acetate-induced matrix metalloproteinase-9 expression by inhibiting JNK and PKC and signal transduction.-
Oncogene, 23:2004. P.1845-1853.

—— 139 ——



Jloxnaovl Hayuonanvhoti akademuu nayk Pecnyoauxu Kazaxcman

[66] Huang C., Li J., Song L., Zhang D., Tong Q., Ding M., Bowman L., Aziz R., Stoner G.D. Black raspberry extracts
inhibit banzo(a) pyrene diol-epoxideunduced activator protein 1 activation and VEGF transcription by tergeting the
phosphotidylinositol 3-kinase/Akt pathway.- Cancer Research, 66:2006. P.581-587.

[67] Tang F., Nguyen N., Meydani M. Green tea catechins inhibit VEGF-induced angiogenesis in vitro through
suppression of VE-cadherin phosphorylatton and inactivation of Akt molecule Int. Journal Cancer, 106:2003. P.871-878.

[68] Kotha A., Sekharam M., Cilenti L., Siddiquee K., Khaled A., Zervos A.S., Carter B., Turkson J., Jove R. Resveratrol
inhibits Src and Stat3 signaling and induces the apoptosis of malignant cells containing activated Stat3 protein.-Molecular Cancer
Ther., 5:2006. P.621-629.

C.O. Ocixbaesa’?, 3.C. Oprinbaesa’, C.T. Teseyxanos’

18J1-<1>apa61»1 aTeiHAarsl Ka3zak YITTHIK yHUBEpCHUTeTi, KasakcraH, AJIMaTsl;
?Jipexcen yuusepcuteti, AKIL, ®uanesdus

KATEPJII KYBIK ACTbBI ICII'THE TABUT'HU ITOJINPEHOJIIAP
KOCBUIBICTAPBIHBIH OCEP ETY MEXAHU3M/IEPI

Annoranus. Kysik acter 6e3i - oneM OOWBIHIIA ep agaMaapia >Kdi Ke3JIeCeTiH CRIPKATTHIH KEH TapajFaH TYpi.
AKIII-Ta aranxraH CHIpKAaT KaTepii icik cebenTepiHeH eKiHiH OipiH eJiMre oKeJleTiH armaiinap OOHBIHIIA eKiHIIi
opbIHaa Oolica, 63 eniMi3ae KybIK acThl Oe3i OOMBIHIIA eMipaeH oTy Kayimi 6-mbl opbiHaa. Karepii icikTiH Kail Typi
00JIMaChIH JIIBIH ATy J)KOHE eMJEY JKOJIJaphl )KarblHAH FRIIBIMH TEXHOJIOTHSIIAP/BIH KEHIHEH JaMyblHa KapamacTaH
aTajgFaH ChIPKATTaH KaWThIC OONy caimmapbl asaiiMail oThIp. Bysl kaTepii icik KJIETKaJIapbIHBIH EMJIIK Ipernaparrap
MEH CoyJieJl TepamusiFa Te3IMIUIri epekuiedikTepiHe ae OaiinmaHeicThl. Makanana nonudeHonaapabiH Oelexk,
COHBIMEH KaTap XMMHOTEpanusMeH YHIECKeH KOCBUIBICTAp/bIH KYBIK acThbl Oe3iHe acep eTyiHe a1e0u aepekrepi
ycbiHbUIFaH. COHFBI JKbUIIAp/aFbl 3ePTTeY )KYMBICTAPBIHBIH KOPCETKILITEpi TAOUFU TEKTeC MOJU(EHOIIap TOKCHH/II
eMec JKOHE ICIKTIH aJIBIH aNaThIH KacHeTi OOJFaHABIKTaH aHTHKAHIEPOTCHIIK ocep kepcerendi. [lommdpeHONIbIK
KOCBUIBICTAp CHTHAJABIK JKOJJAPBIHBIH HETI3ri MOIYJISATOPHI PETiHIE OpEKeT eTeTiH OOJFaHABIKTaH JKaKChl XUMHUO-
mpo¢uIakTUKa OOJBIN caHajambl. Ocipece KbI3BIFYIIBUIBIK TYIBIPHIN OTHIPFaHAAPABIH Oipi MoIr(EeHOIIBIK KOCHI-
JBICTAap KaTepii KyBIK acThl Oe3iHiH oCyiHiH OasynayslHa apHAWEI ocep eTyi.

CoHbIMeH Katap mojudeHongap ocepi NMpoQUIAKTUKAIBIK KaHA eMeC XUMHATEPAIMsIIBIK MpenapaTTapablH
TUIMAUIITIH apTTBIPAThIH aJIbIOBaHTTAp OOl TaObUTansl. [lommdeHommap TaraMIBIK 3aTTapIblH, ©CIMIIKTEKTEC
CYCBIH/IAp/IbIH KYpaMbIH/a 00JIaThIH aHTHOKCHIAHTTAp peTiHje KeH TapairaH. COHbIMEH Oipre aJlaMHBIH ar3achlHa
MHUKPOOKa, KaObIHYFa, BUPYCKA, KATePJIi ICIKKE KapChl )KoHE MMMYHOMOIYJIITOPJIBIK acepi Oap.

IMonudenonaapapl Kocma TYpIHAE XOHE KaTepii iCiKKe Kapchl IpenaparrapMeH Oipre KOJiAaHy, KapTepii
iCIKTep/Il TOKTaTY, 010 GapbIChIHIA THIMII acep Oepeti.

Temenzeri Makaiaga nonudeHonaap KOChIHABUIAPBIHBIH HeMece Noin(eHo1ap MEeH iCiKKe Kapchl Ipernapar-
TapJblH KybIK acThl Oe3l iciriHe: KIIeTKaJaplblH OCYIHIH TeXelyi, CUTHAJIBIK JKOJNJapFa ocepi JKOHE arornTo3
MeXaHu3MAEpl Typansl aiTburFaH. KybIK acThl iCITiHIH alIbIH aNaThIH JKOHE eMJIEHTiH MoMu(eHONIBIH Kocmaiap
TypJepiHe Hazap ayaapa OTHIPHIN, KYBIK acThl KaTepii iciri OoibIHIIA mMONM(pEHONT KOCBUIBICTaphiHA MIONY Kaca-
JIBIH/IBL.

Tyiiin ce3mep: KybIK acThl 06e3i, TaOWUFM NONU(EHONAApP, TEKeNy, YHEPreTHKAIBIK METa0ONIH3M, arlolTo3,
KJIETKAJIBIK [IUKJI, KIICTKAIBIK CUTHAJIIBIK YKOJIAAD.
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MOLECULAR-GENETIC TYPING OF BRUCELLA SPP. STRAINS
CIRCULATING IN KAZAKHSTAN FOR THE IMPROVEMENT
OF EPIDEMIOLOGICAL MONITORING OF BRUCELLOSIS
CAUSATIVE AGENTS

Abstract. There is a requirement in our country for a constant monitoring of epidemiological situation on
brucellosis and timely assessment of the effectiveness of anti-epidemic activities, thus Brucella spp. isolates
collection and genetic profiles databases has been initiated. All the blood culture isolates were obtained via
Castaneda method from the blood of people with the symptoms, not excluding brucellosis (possible brucellosis). The
absence of contamination by external microflora and isolates’ species identity has been confirmed by the analysis of
16S rRNA’s nucleotide sequence fragments and PCR (Bruce-ladder) multiplex. The MLV A analysis of 146 Brucella
spp. isolates with the determination of their digital genetic profiles has been carried out. The loci with the largest
index of diversity have been identified and the quantity of allelic variants has been set for each of the studied locus.
Loci with the highest and the lowest number of alleles have been determined as well. The results of phylogenetic
analysis revealed that all isolates belong to the Brucella melitensis type and refer to the East mediterranean (Eastern
Mediterranean type) genetic family which significantly predominates over the others in the territory of Kazakhstan.

Keywords: isolates of Brucella spp., genomic DNA, molecular-genetic typing, MLVA, phylogenetic tree,
alleles, genetic diversity.
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MOJIEKYJJIAPHO-TEHETHYECKOE TUIIMPOBAHUME LITAMMOB
BRUCELLA SPP., HUPKYJIMPYIOIIIUX B KASAXCTAHE
JJIA YCOBEPIIEHCTBOBAHUSA JIIMAEMHAOJOI'MYECKOI'O
MOHUTOPHUHT A BO3BYJIUTEJIEA BPYIIEJLIE3A

Annoranusi. Hauato co3nanue xomnekuuu ¥ 0a3bl JaHHBIX TEHETHUECKHX MpoQuiell Ka3axCTaHCKUX H30JIs-
toB Brucella spp., 4to siBisieTcss HEOOXOAUMBIM YCIOBHEM ISl MOCTOSIHHOTO KOHTPOJIS SMHAEMHOJIOTHYECKON 00-
CTaHOBKH I10 Opyleiuie3y Ha TEppUTOPHHN HAIEi CTpaHbl M CBOEBPEMEHHOH OLEHKH 3()(heKTHBHOCTH NPOBOIUMBIX
IIPOTUBOINTUACMUYECCKUX MepOl’IpHﬂTHﬁ. Bce uzonsarer TEMOKYJIbTYPhI MOJYyJYaJIn IO METOOY KaCTaHC}Ia "3 KpOBHU
JOAEH ¢ CHMITOMAaMH, HE UCKITIOYAIOIINMH Opynemié3 (BeposTHeINA Opyneui€s). AHanmnu3 ¢pparMeHTOB HYKICOTHI-
Hoii mocnenosatensHocTH 16S rRNA m mocranoBka mynstamuiekcHoro I[P (Bruce-ladder) moarsepammu otcyT-
CTBUE KOHTAMHUHAIMHU ITOCTOPOHHEH MUKPOMIOPOil M BUIOBYIO MASCHTHYHOCTH BBIJEICHHBIX M30JATOB. IIpoBeneH
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MLVA ananu3 146-tu u3omstoB Brucella spp. u onpenenenst ux uudposbie reHeTHUecKre mpoduin. BoisBieHb!
JIOKYCBI, UMEIOIINE HauOOJIBIINI MHAEKC pasHooOpasus. J[is KaJoro M3 MCCIIEAOBaHHBIX JIOKYCOB YCTaHOBJIEHO
KOJIMYECTBO aJUICNIbHBIX BapraHTOB. OmpeeneHsl JIOKYChl ¢ HauOOJNBIIMM W HaWMEHBIIMM 4HCIOM ajutenei. Pe-
3yAbTaThl (DMIOTEHETHYECKOr0 aHajin3a [OKa3ald, YTO BCE BBIICICHHBIC H30JIATHI MpUHAmiIexaT Buay Brucella
melitensis u oTHocsaTcs reHeTHdyeckoMmy cemeiictBy East mediterranean (Boctouno-Cpean3eMHOMOPCKHN THIT),
3HAYUTEIBHO NpeodIafaroneMy Hall IpyTUMH Ha Tepputopun KazaxcTaHa.

KmoueBnie cioBa: wmsoisitel Brucella spp., remomuas JIHK, MonekymsipHO-T€HETHYECKOE THIMPOBAHHUE,
MLVA, ¢unorenernaeckoe QpeBo, auiesid, TeHeTHIECKOe pasHooOpasne.

Beenenne. bpynennes sBisiercss oHOM M3 HamOolee CIOKHBIX M, B TO )K€ BpPeMs, OMACHBIX MAJIS
J0Ael aHTPOTI0300HO3HBIX MH(PEKIUOHHBIX Oone3Hel. [lopaxkaeT mpakTHYECKH BCE BUBI CETBLCKOX 035 -
CTBEHHBIX, MHOTHE BU/Ibl AUKHUX KUBOTHBIX U YEJIOBEKA.

Cpenu MOCTCOBETCKMX pecnyOnuk 1o 3aboneBaeMocTd Opyueiie3om Kazaxctan 3aHHMaeT
nevanpHOe BTOpoe MecTo mocne Keipreiscrana. B mocnennue rojsl B Halleil cTpaHe perUCTpUpyeTCs
exeromHo 2500-3500 cimywaeB 3aboneBanus mrofei. He Bce 3aboneBmme obpammaroTes 32 METUITTHCKON
MOMOILBIO, Y MHOTHX OpyLesie3 IpOTeKaeT MO JPYTUM AUarHO30M, IIO3TOMY PEalTbHOE YUCIIO OOJIBHBIX
Opylieie3oM 3HauuTeNnbHO Bhiie. Y 20—60 mpolieHTOB 00JIe3Hb MEPEXOAUT B XPOHUYECKYIO (GopMy, a
13% craHOBSTCS WHBaIWIAaMW Ha BCIO JKM3Hb — exerogno 3to Oomee 300 uemomek! HawmbGonee
HeOJIaronoyyHble PETHOHHI 110 OpyIeuie3y B Hallel cTpane - 310 AnmaTtuackast, KOxxno-Kaszaxcranckas,
Kamobuickas, Keizputopaunckast u Bocrouno-Kazaxcranckas oomactu (85% oT Beex ciydaes).

Hlupokoe pacnpocmpanenue oOpyuennésa cpeou Hacenenus Pecnyonuku Kazaxcman
ooycnosenueaem paod INUOEMUOIOZUYECKUX OCODEHHOCHeEll OAHHOU UHpeKyuu: evicoKan 3adonesae-
MOCHb 0emMCKO20 HaceleHua (6 omauuue om 00abUWIUHCIMEA OPY2UX CHIPAH, 20e Opyyennés aeaaemcs
npeuMyu|eCmeeHno npodheccuonaibHvIM 3a001€6anUeM), DoNee YaACmas 6CHPe aemocny Hemunuy-
HbIX nymeil uHQUUUPOBAHUA (8030YUIHO-NBLIEEOIL), DOTbULOE KOIUYECHEO MANCENBIX U OCIOHCHEH-
HbIX hopm.

OnHuM W3 HamOoyee HaJICKHBIX CIOCOOOB TPEAYNPEKICHUS SH300THH M JIMKBUAALUM OYaroB
Opyuesiesa sBisercs 3(pQeKTUBHAS AMArHOCTHKA MH(MEKIMH, OCHOBAHHAS HAa COBPEMEHHBIX MOJICKY-
JISIPHO-TEHETHYECKUX METOAAX BhIBIEHUS U nuddepeHunanuy Bo30yurenen opyuemnesa [1, 2].

CoBpeMeHHbIE METOJBI MCCIIEIOBaHMs MO3BOJSIOT HE TOJIBKO OIPENENUTh HaJHMuue BO30YTUTENs
Opyueies3a, HO U UISHTH(UIIMPOBATh €0 MPOUCXOXKIICHHUE: HIMICKAs, Ka3aXxCTaHCKasl WK apreHTHH-
cKas Opy1esia siBIsSeTCS HCTOUHHKOM 3apakeHUSL.

B HacTosmee BpeMs Aisl I€TEKUIMU M MACHTU(UKAIMK OpyLes U Ja0opaTOpHOrO MOATBEPKICHUS
JIMarHO3a WCIOJB3YIOTCS MOJIEKYJISIPHO-TeHeTHUeCKHe MeToasl Ha ocHoBe [IIIP TexHomoruu. OTOT
MOJIXO/1 MO3BOJISIET B KOPOTKUE CpokH onpeaents Hamnuue JJHK Opynenn B mpodax Kak KIMHUYECKOTO,
TaK ¥ TOJIEBOrO MaTepuaja, MPOBOJUTH HE TOJBKO POJOBYIO M BHIOBYIO HIEHTU(UKALHMIO, HO U
mTaMMOBYIO Ju(ddepeHaiio Ha OCHOBE JaHHBIX O HYKJICOTHAHBIX MOCIENOBATEIBHOCTSIX MOJTHBIX
FCHOMOB ITaTOTEHHBIX BUJIOB OpyIiest [3, 4].

Omnpenenenue BUIOB M OMOBapoB Opylesl Ha KOHKPETHBIX TEPPUTOPHSIX M B ouyarax MHM)EKLIUH
UMeeT BaXKHOE JUAEMHUOJIOIHIECKOe 3HAUCHUE ¢ TOUKH 3PEHHUS KITaCCU(PUKAIIMU 0YaroB, OIICHKH CTEIICHH
HaNPSHKEHHOCTH SMHU300TUYECKOTO MPOIIECCOB, YCTAHOBIICHUS (DaKTOB MUTPAIIMU OPYIEIUT ¢ OJIHOTO BUJIa
YKUBOTHBIX Ha Jpyro# [5].

Lenb uccnenoBanuii - MpoBeIeHNE TEHETHUECKOT0 TUUPOBaHUA U AuddepeHIranus TUPKyIUpYIo-
mux B Kazaxcrane mraMMoB Bo30yauTeNeli Opyiiesie3a, BbIICIEHHBIX U3 KPOBU OOJBHBIX JKUBOTHBIX U
YeJoBeKa.

Pe3y.]'leaTbI H UX 06cy)lc21elme

OOBEKTOM HAIllero HCCIeoBaHus CayXwin wu3ousaTel Brucella spp., BeimeneHHbie U3 00pasioB
MaTOJIOTUYECKOro MaTepuaina OOJMBHBIX KUBOTHBIX U YenoBeka n3 FOxkHo-Kazaxcranckoi, ATMaTHHCKOH,
AkTrOOMHCKOH, AKMONMHCKOW, Bocrouno-Kazaxcranckoit, 3amamHo-KazaxcTaHckoi, ATBIpayCKoOH,
[TaBnonapckoii, Kaparanaunckoii u Keizpmopanackoit obnacreit Pecniyonuku Kazaxcran.

UwncThle KynbTypbl BBIACISUIM U3 KPOBH OOJBHBIX JKMBOTHBIX W HYEJIOBEKA, COOPAHHBIX B TOJEBBIX
YCIIOBUSIX B BaKyyMHble MpoOupKH (BakyTeliHepsl) ¢ aHTHKoaryiassHtoM ODTA u TpancnopTupoBaiu B
naboparoputo Ha xomnoze. [laTonornveckuii MmaTepuan BbICEBAIN Ha CEJIEKIIMOHHBIE CPEbl - MEYSHOYHBIN
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arap c po6asieHueMm 3% rumnepuHa U 1% TIIOKO3BI WM MEYEHOYHBIM arap mo XeamiabcoHy. Ilpm
WCCIIEIOBAHNY MaTepraa, COIEPKaIlero MOCTOPOHHIOI MUKPO(DIIOPY, B paCIIaBICHHYIO OXJIKICHHYIO
cpemy J00aBIsUTH BOJHBIA pacTBOp TeHIInaHBHoseTa B cooTHomernn 1:200 000.

Nnentndukanuio BBICICHHBIX KYJIBTYp TPOBOJIWIM ONPEACICHUEM MOTPESOHOCTH B YIVICKHUCIOM
ra3e, oOpa3oBaHHEM CEPOBOJIOPOIA, POCTa B cpenax ¢ Kpacuremsimu [6, 7]. Kymbrypsr Opynent xpaHumm
B 10%-HOM pactBOpe TiuneprHa npu -90°C.

I'enomuyto JTHK Brucella sp. Beigensnn u3 KONOHHI ¢ TOMOIIBIO KOMMepUeckux Habopos Qiagen
250 u Qiagen 50 (QIAGEN, CIIA) mo npoTokoy (pUPMBI-TIPOU3BOAUTEIIS.

MLVA tunupoBanue ocymniecTBIsLIM 1o 16 BapuabenbHbIM Jokycam: Bruce04, Bruce06, BruceO7,
Bruce08, Bruce09, Brucell, Brucel2, Brucel6, Brucel8, Brucel9, Bruce2l, Bruce30, Bruce42, Bruce43,
Bruce45 u Bruce55. Ipsmeie u obpatHbie mpaliMepsl 11 BceX 16 JTOKyCOB CHHTE3MPOBAIU Ha Mpudope
ASM 800 dupmsr buoccer (Poccust) pochorMMMUIHBIM METOAOM B COOTBETCTBUU C METOIUYECCKHM
pykoBoactBom  P. Le Fleche [8, 9]. IlociemoBarensHOCTH HCHONIB30BaHHBIX B paboTe MpaiiMepoB
MpeICTaBICHbI B TabmuIe 1.

Ta6n1411a 1- OJ'II/II‘OHyKJ'ICOTI/II[HHe npaﬁMepm, HUCIIOJIb30BAaHHBIC B UCCJICAOBAHUN

HasBanue ITocnemoBarenbHOCTE 3°—5°
Bruce04-F CTGACGAAGGGAAGGCAATAAG
Bruce04-R CGATCTGGAGATTATCGGGAAG
Bruce06-F ATGGGATGTGGTAGGGTAATCG
Bruce06-R GCGTGACAATCGACTTTTTGTC
Bruce07-F GCTGACGGGGAAGAACATCTAT
Bruce07-R ACCCTTTTTCAGTCAAGGCAAA
Bruce08-F ATTATTCGCAGGCTCGTGATTC
Bruce08-R ACAGAAGGTTTTCCAGCTCGTC
Bruce09-F GCGGATTCGTTCTTCAGTTATC
Bruce09-R GGGAGTATGTTTTGGTTGTACATAG
Brucell-F CTGTTGATCTGACCTTGCAACC
Brucell-R CCAGACAACAACCTACGTCCTG
Brucel2-F CGGTAAATCAATTGTCCCATGA
Brucel2-R GCCCAAGTTCAACAGGAGTTTC
Brucel6-F ACGGGAGTTTTTGTTGCTCAAT
Brucel6-R GGCCATGTTTCCGTTGATTTAT
Brucel8-F TATGTTAGGGCAATAGGGCAGT
Brucel8-R GATGGTTGAGAGCATTGTGAAG
Brucel9-F GACGACCCGGACCATGTCT
Brucel9-R ACTTCACCGTAACGTCGTGGAT
Bruce21-F CTCATGCGCAACCAAAACA
Bruce21-R GATCTCGTGGTCGATAATCTCATT
Bruce30-F TGACCGCAAAACCATATCCTTC
Bruce30-R TATGTGCAGAGCTTCATGTTCG
Bruce42-F CATCGCCTCAACTATACCGTCA
Bruce42-R ACCGCAAAATTTACGCATCG
Bruce43-F TCTCAAGCCCGATATGGAGAAT
Bruce43-R TATTTTCCGCCTGCCCATAAAC
Bruce45-F ATCCTTGCCTCTCCCTACCAG
Bruce45-R CGGGTAAATATCAATGGCTTGG
Bruce55-F TCAGGCTGTTTCGTCATGTCTT
Bruce55-R AATCTGGCGTTCGAGTTGTTCT

TP npoBoawiu B 25 MK peakIMOHHOW CMeCH clieayromiero coctasa: 2 MM 10X HotTag-6ydep,
2,5 MM MgCl,, 5% DMSO, 0,2 MM kaxgoro u3 dNTP, npsmoii u oOpatHslii npaiimepsl, 1 ex. HotTag-
nonmmepasbl (Cuneke, Pocenst) m or 1 o 10 ur JIHK wu3onsra Ha amrmummdukatope Mastercycler ep
gradient S (Eppendorf, T'epmanus) mo ciemayromiei cxeme: HadanbHas aeHarypanus 94°C 5 mun - 1
uuki;, 94°C 30 ¢, 60°C 30 c, 72°C 60 ¢ - 30 nuxiaoB U mocieaHss 3nonrauus 72°C B TeUeHUE 5 MUHYT
[10]. B xauecTBe MOJOXKUTENBHBIX KOHTposieH ncnonb3oBanu no 10 Hr JJHK pedepentHrix mramMmmoB
opymemt (16M u B. suis).
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Amnanu3 nponykroB [P ocymectensum snextpodopezom B 3% arapo3HoMm rene B TpHC-00paTHOM
oydepe (89MM Oopuoit kucnotel, 2MM DJITA, pH 8.0) B teuenne 240 mun nipu 100B. PesymbraTsl
ANIEKTPOPOPETUIECKOTO pa3ieCHUs] aMIULTMKOHOB 00padaThiBaIHM MPU MOMOIIH TeNNb-I0KyMEHTHPYIOIIEeH
cuctembl GelDoc B mpoxogsiieM yinbTpapHoIeTOBOM —CBeTe MpHU JUIMHE BOMHBL OT 260 1o 360
HM u mporpamMmuoro obecmedyenust Quantity One (Bio-Rad, CIIA) [11]. CooTBeTcTBHE pa3MepoB
nosrydeHHBIX [IL[P pparmenToB umcny comepamuxcs B HUX MOBTOPOB YCTaHABIIMBAJIM MO CTAaHIAPTHOM
oTtpaboranHoi cxeme [12]. 'eHOTHI KaXXI0Tro mTaMMa 0TOOpaXkainy Kak Habop nu3 16-x mudp, rae Kaxaas
uudpa 16-3Ha4HOTO0 HOMEpPA COOTBETCTBYET YNCITy KOIMK COOTBETCTBYIOIIETO TAHIEMHOTO MTOBTOPA.

Onenky aUCKpUMHHHUpYIomer crnocooHoctn MLVA aHanm3a w amnenpHOTO  pa3HOOOpasus
MPOBOJIMIIK Ha OCHOBaHMHU HHIekca Xantepa — ['acrona (HGDI) mo (popmyse 1).

5 . .
> (w —1)
f=1

N (N — 1) (1)

rae N - 370 of1iee YMcio MTaMMOB B THITUPYEMO# BBIOOPKE, S - 3TO YMCIIO IITAMMOB JIPyroro Turma, a Nnj -
3TO YKCJIO [ITAMMOB, MIPHHAUICKAIINX K | — Ty [12].

Crartuctuueckyro 00pabOTKy pe3y/ibTaToB MPOBOAWIM TmporpamMmubiM makerom Excel (Microsoft
Corporation) u Bionumerics (Applied Math, Belgium). ®unoreHeTHueckuii aHanu3 ¢ MOCIEIYOIIEH
BU3yaJIM3alliell MOTyYCHHBIX JAHHBIX, a TAKKe UICHTU(DHUKAIMIO IITAMMOB M ICHETHYECKUX CEMEHCTB, K
KOTOPBIM OHH MPHHAUIEKAT, MPOBOJMIN TIPH TTOMOIIM OHJIaiH 6a3bl manubix BrucellaMLVAdatabase,
cogepxkameli. MLVA mnpodunu Oakrepuii, HICHTUQHUIMPOBAHHBIX B PAa3IUYHBIX CTpaHax MHUpA.
KitactepHslii aHaJIU3 ¢ IOCTPOCHUEM JIepeBa (PUITOTeHETHYECKOTO POACTBA ITPOBOIUIIU C MCIIOIb30BaHUEM
kputepus UPGMA.

D =

Pe3yabTaThl ucciaenoBanui

3a mepuon HabmromeHus ¢ 1999r. mo 2014r. B Pecrybnmke KazaxcraH ObIIO  3aperMCTPHUPOBAHO
36174 cmyyaeB BIepBbIe TUarHOCTHPOBAaHHOTO Opyneuiésa venoBeka (pucyHOK 1). Exkeromnbie ypoBHH
pEeTUCTpalyy CIIyYaeB BIEpBbIC TUATHOCTHPOBAHHOTO Opyleiniésa kojiebamuch oT 1443, 1443 (2013,
2014 rr.) 1o 3596 ciyuaeB (2004 1.) ¢ MeaMaHOW OQPUIMAIBFHO 3apPETUCTPUPOBAHHBIX ciry4yaeB 2187.5
(95% AW: 1836, 2577).

PN

! T T T T T T T
1980 1985 1990 1995 2000 2005 2010 2015

20

Mokasartenb Ha 100 Tbic. HaceneHns
10 15
]

lNogpl

PucyHok 1 - /luHaMHKa MHOTOJIETHEW 3200JIeBaeMOCTH,
BIIEPBBIC TUArHOCTHPOBAHHBIM Opyuemiésom moaei (1978 — 2014 rr.)

B cBobomnOM cpene R Bepcum 3.2.0 ObUT poBEAEH aHAN3 MHOTOJIETHEH 3a00J1€BAEMOCTH BIIEPBEIE
JTUArHOCTUPOBAHHBIM Opytenné3om monel 3a nmepruoa ¢ 1978 mo 2014rr. HecMmoTps Ha 3HAYUTEIIBHBIE
KoJeOaHUsl €XKErOJHBIX PEruCTPUPYEMBIX YpPOBHEH 3a00J€BaCMOCTH, BIIEPBBIC JIHArHOCTHPOBAHHBIM
Opyuemié3oM B MHOroneTHed quHamuke (1978-2014 rr.), 32 mocnexanue 10 jieT otMevaercs €€ CHUKCHHE:
a0COJIFOTHOE CHIDKEHHE 3a00jieBaeMOCTH cocTaBmiio - 11.0945, cpennee abCOIIOTHOS CHUXKEHHE 3a00J1e-
BaeMOCTH COCTaBWIO - 1.23273, TeMn cHMkeHHs 3aboseBaeMocTr cocTaBui - 59.1133%, cpemneromoBoit
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TEeMI yMEHbIIEHHS 3a00JIeBaeMOCTH cocTaBUI - 8.39161%, 9TO COOTBETCTBYET BHIPaKEHHOM TEHICHLINU
camkenns (p < 0,01).

Bricokue mokazatenu 3aboeBaeMoCTr OpYIEIIE30M JII0Ie 1 OPAKEHHOCTH CeNTbCKOXO03HCTBEH-
HBIX JKHBOTHBIX OBUTM Treorpauueckd CrpyNIHpOBaHbl Ha IOro-3amaje B TeUeHHE BCEro MNepuoia
HCCIIEIOBaHUS, XOTS M HAOJIOAaJIOCh CHW)KEHHE B YEJIOBEYECKUX KiacTepax B 0ojee MO3IHMX ronax.
OpnHako He SICHO, OTPAKAaeT JIM 3TO YJIYUIIAIOUIYIOCS 3MUAEMUYECKYI0 CUTYalUI0 WIH 3TO - pe3yJbTar
pasznuumuii cOopa NaHHBIX B pasHble roapl. CenoBaTeNbHO MOMKHO TPEANONOXKUTh, YTO YpPOBEHb
3200J1€Ba€MOCTH B 4EJIOBEUECKOM MOMYJISIUU TECHO CBSI3aH C TAKOBBIMH Y KUBOTHBIX.

Hamu Obina co3gana KOJUIEKLIUS KIMHUYECKUX H30JIATOB OpyLEsUl, HUPKYIUPYIOLUIMX B Pa3IM4HBIX
pernonax Kazaxcrana, BBIACICHHBIX OT JIIOJICH U CEHCKOX03HCTBEHHBIX KMBOTHBIX, BCero 94 o0pasios.

Boienenne u30ATOB  OpyLeT OCYMIECTBISUIOCH M3 IENTBHOH KPOBH CEpPOIO3UTUBHBIX K
Opyuemnésnomy antureny manueHToB (PA 1 : 200 u BpIme) ¥ MOJOXUTENHHO pearupyromux B Pos-
Benrai Tecte cenbCKOX039HCTBEHHBIX JKUBOTHBIX, IO MeToAy KacTtanena.

OTto0paHHbIe KYJIbTYyphl OBUIM IOJBEPTHYTHl MEXBUAOBOW AudQepeHIranuu Mo OTHOIICHHIO K
N30BITOYHOMY COJCPKAHUIO YTIIEKHUCIOTHI B BO3/yXE, CIIOCOOHOCTM K 00pa3oBaHHIO CEpOBOAOPOJA,
penyuupyromeil aKkTUBHOCTH B OTHOLUCHHMU Kpacureliell (TMOHWH, OCHOBHOW (DyKCHMH), arrirOTHHALUs
MOHOCTICITU(PHUCCKUMH OPYIe/UIE3HBIMU CBIBOpOTKamMK (anti-abortus, anti-melitensis) ¥ 4yBCTBHUTENb-
HOocTH K Opynemnésnomy Oakrepuodary T6. B pesynbrare ObUTH BBISBICHBI 00paslbl, MMEIOLIHE
XapakTepHble Ui OpyLeiul KyJabTypaibHble 1 MOp(oJIoruyeckue npu3Haky. Bce oToOpaHHBIE H30JIATHI
otHocwinch K Bumy Brucella melitensis, mpenmymectsento 1 u 3 6GHOBapoB, YTO TAKXkKe MOATBEPIKIACHO
aHAJIM30M (ParMEHTOB HYKJICOTHUIHOMN MOCe0BaTeIbHOCTH 16S rRNA.

Jlnst eTanbHOM OIEHKH TeHETHYECKOTO Pa3sHoo0pasus KazaxcTaHcKoi momyssiiu Brucella sp. vamu
obu1 BBIOpaH Meton MLVA-tummpoBanus mo 16 BapwaOenbHBIM JIOKycaM. ODTOT MeToA oOiamaer
OTJIMYHOH BOCHPOHM3BOAMMOCTBIO W YJOOCTBOM IIPOBEICHUS, a IOJNYYCHHBIC PE3YJbTaThl  JIETKO
WHTEPIPETUPYIOTCS. U MOTYT OBITh BBIpaKEHBI B BHJEC HAOOpa YUCEN, YTO MO3BOJISIET POBOANUThH aHAIIN3
MOJYYEHHBIX MOJICKYJISIPHO-TeHETHUECKUX mpoduieid B MHPOBBIX 0a3zaX [daHHBIX, TaKWX Kak
BrucellaMLVAdatabase.

Ha pucynke 2 mnpeacTaBlieH NMPUMEP Pe3yJIbTaTOB 3JIEKTPOGOPETHUSCKOTO pas3jieiicHus B 3%-HoM
arapo3HOM rejie PO yKTOB amIundukanuu 1o Jokycy Bruce04 u BruceS5.

1000 ou Bruce04

500

250

Bruce55 :

500 nn

250 nu --6--..----.‘---

Pucynok 2 - IIpumep pe3yabTaToB IEKTPOGOPETHUECKOTO Pa3JeIeHHUs IIPOLYKTOB aMILIU(pUKaLN
o jokycy Bruce04 u Bruce55
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Amnanu3 nmuckpumuHupytomei cnocooHoctn VNTR mo 16 jJokycam mpoBeseH Ha OCHOBE HH(POBBIX
TeHeTHYeCKHX mpodmied Bcex 96-Tu uccnenoBaHHbIX m3ossaToB Brucella sp. Ouenky cooTBeTcTBHS
pa3mepos nonydeHHbIX [IIIP ¢gparmMenToB uncioy copepkamyxcs B HUX IIOBTOPOB IIPOBOIMIIN COIJIACHO
oIyONMKOBaHHBIM NpoTOoKodaM [16]. ['eHoTnn Kaxkaoro mramma otoOpaxanu kak Habop u3 16-x uudp,
rae Kaxnaas nudpa 16-3Ha4HOTO HOMEpa COOTBETCTBYET YMCIY KOMWH COOTBETCTBYIOIIETO TaHAEMHOTO
moBTOpa (PUCYHOK 3).

Annens | Bruc4?2

1 164

289

500
" 414

539

250 mH 664

434

491

0 |IN O (O |Ww|N

548

Pucynok 3 - [lepeBot SKCIIEpUMEHTAIBHEIX JaHHBIX B IIN(PPOBOH KOI

BrusiBrieHHBIC aJIeTbHBIE BAPUAHTHI M 3HAYCHUS JUCKPUMHMHHUPYIOLIETO MHAeKca XaHTepa-I'acTona
(HGI) mi1st kaxmoro mpoaHaIu3uPOBAHHOTO JIOKYCA MPEACTaBICHBI B TabuIIe 2.

3navyenust HGI Bcex VNTR-10KycoB 3aMeTHO OTIMYAINCH APYr OT Apyra. HamGompmmii mHAEKC
pa3Ho00pasus B JaHHOM HcciienoBanuu Obu1 otMedeH st Brucel6 (0,752), Bruce04 (0,571) u Bruce30
(0,459). KomndecTBO BBISIBICHHBIX ailleNiel JJisl KaXIOTO M3 TNPOaHATW3WPOBAHHBIX JIOKYCOB TaKkKe
BapbUpoBaNIo OT 2-X (okychl Brucel2, Bruce42, Bruce45, BruceSS5, Brucel8) mo 7-mu y Brucel6. Tpu
QIUIETFHBIX BapWaHTa YCTaHOBIEHHI i JIokycoB Bruce06, Bruce08, Brucell, Bruce43, Brucel9,
Bruce21 u Bruce09. [Ipu ammmudukanuu JJTHK uzonaror Opynemt uneHTHQUIMPOBAHEl YCTaHOBICHBI 6
QUIeTFHBIX BapwaHTa i Jokyca Bruce04, 4 nmns Bruce07 m mnms nokyca Bruce30 BreisiBieHo 5
QIJICTTbHBIX BAPUAHTOB.

Tabnuia 2 - AsuienbHoe pa3Hoobpasue 16-Tu BapuabesbHBIX JIOKYCOB it 96 kazaxcranckux mrammoB Brucella sp.

Jloxyc AnbTepHaTUBHOE Hucno JuckpuMuHUpYyromun JloBepuTenbHbIi
Ha3BaHHE BBIABIICHHBIX THIIOB HHJIEKC nnTepsai (95% CI)
Bruce06 BRU1322 3 0.041 [0.0 - 0.098]
Bruce08 BRU1134 3 0.245 [0.135 - 0.356]
Brucell BRU211 3 0.041 [0.0 - 0.098]
Brucel2 BRU73 2 0.021 [0.0 - 0.061]
Bruce42 BRU424 2 0.041 [0.0 - 0.097]
Bruce43 BRU379 3 0.138 [0.045 - 0.231]
Bruce45 BRU233 2 0.021 [0.0 - 0.061]
Bruce55 BRU2066 2 0.021 [0.0 - 0.061]
Brucel8 BRU339 2 0.021 [0.0 - 0.061]
Brucel9 BRU324 3 0.041 [0.0 - 0.098]
Bruce2l BRU329 3 0.041 [0.0 - 0.098]
Bruce04 BRU1543 6 0.571 [0.47 - 0.672]
Bruce07 BRU1250 4 0.261 [0.15-0.373]
Bruce09 BRU588 3 0.041 [0.0 - 0.098]
Brucel6 BRU548 7 0.752 [0.707 - 0.796]
Bruce30 BRU1505 5 0.459 [0.355 - 0.564]
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O sheep
(O Human
ORef

PucyHOK 3 — OUIOreHETHYECKOE IPEBO, MOCTPOSHHOE HA OCHOBE PE3YJIbTATOB
MLVA tunmposanus 96 mrrammos Brucella sp. mo 16 iokycam
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ITommydeHHbIe B X0/I€ MCCIIEOBAHNUS TeHETHYECKHX Mpodmiel o 16 BapnabensHBIM JIOKyCaM OBLITH
00paboTaHbl TPW MOMOIIM MEXKAyHapoaHoi Oas3bl manueix BrucellaMLVAdatabase u mnposeaen
(WITOTeHETUYECKHUIT aHAITU3 BBISIBIICHHBIX TEHOTUIIOB ¢ Hcnoib3oBanueM Merona UPGMA (pucyHok 3).

ITo pe3ynbraTaM GUIOTeHETHUECKOTO aHaIu3a ObUIO YCTaHOBJICHO, YTO Bce 94 M30i1s1Ta, BBIICIICHHbIC
KaK OT )KHMBOTHBIX, TaK U OT JIt0JIeH, mpuHamiexaT Buay Brucella melitensis u otHocsTcs reHeTHIeCKOMY
cemeiictBy East mediterranean (Boctouno-Cpenn3eMHOMOPCKUI THIT) U, CI€IOBATEIHHO, HA TEPPUTOPHH
Kazaxcrana 310 reHeTH4eCcKOE CeMEHCTBO 3HAUYUTEIBHO MpeoliIagaeT HaJ IPYTUMH.

B pesynprare ximactepHoro aHammza 96 reHeTmdeckux mpoduiei, B T.4. 2 pedepeHTHBIX H30JTa,
ObUIM CrpyNmUpoBaHbl B 17 KIIacTepoB, BKIIOYAIOIIMX OOJiee OJHOrO HM30JITa, W ycTaHOBIeH 31 Twm
npoduieii. BbISBICHO, YTO OTIENBHBIC TCHOTHITHI, XapaKTePHbIC OJHOBPEMEHHO U JIISI BETCPHUHAPHBIX U
JUISL «YEJIOBEUECKUX» OpyIesul, 00pa3yloT OTHOCUTEIBHO KPYITHBIE KJacTephl Ha BETBAX (HIOTEHETHYEC-
Koro apeBa. [Ipu 3ToM aHamu3 reorpauyeckoro pacrtpeaeieHus] dTUX M30JSTOB HE MOoKasan OOJbIION
IUIOTHOCTH M COCPEJOTOUYCHHUS B KAKOM JTHOO MecTe. YPOBEHb KIacTEpU3aIliK JJIsl U3y4aeMOi BBIOOPKU
coctaBun 0.677. BpIIO ycTaHOBJIEHO, YTO HAWOONBIIMK KJacTep, COCTOSAMMH M3 19 HIESHTUYHBIX
reHoTunoB (153132232441854345), Taxxe 00pa3oBaH U30JIATAMH, BBIJISIICHHBIMA KaK OT JKHBOTHBIX, TaK
M OT 4YeJIoBeKa. JTO MOXKET CBUICTCIBCTBOBATL O HIHpOKOﬁ AUCCEMUHAIIUN OTACIIBbHBIX «YCICHIHBIX)
TCHOTHITIOB, KOTOPBIC TI0 KAKUM-TO TPUYMHAM UMEIOT MPEUMYIIECTBA HAJ OCTABLHBIMU. BeposiTHO, 4To
3TH CJIy4al MOTYT MMETh SMUJACMHUOJIOTMYCCKHUE CBSI3M, YTO HAWIET MOJATBEPIKICHUE MPH yBEIHUCHUH
BI)I60pKI/I B UCCJICJOBAaHUU. He CMOTps Ha 3TO, NOJYUCHHBIC HAMHA PE3YJILTATHI HATJIAJAHO ACMOHCTPUPYIOT
BO3MOXXHOCTh mpuMeHeHuss mMetoga MLVAILG mns ycrmenrtHoro pemeHus psaa SMHISMHOTIOTHYECKUX
3ajad.
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A.O. Bucen6aii’, I[.B.Bepe3osclcnﬁ2, A.H.Kysﬂeuosz, M.C.Coi3apikos’, H.A. Aiirxoxunna’

BPYIEJUIE3 KO3JbIPYHIBIJIAPBIHBIH SITUJIEMUOJIOT USJIBIK BAKBIJIAYBIH )KETIJIAIPYTE
APHAJIFAH KABAKCTAH AYMAFBIHJIA AHHAJIBIMJIA )KYPTEH BRUCELLA SPP
IMTAMMIAPBIHBIH MOJIEKYJIAJIBIK-TEHETUKAJIBIK THIITEJIYI

AnnHoranus. bi3niH emimizge Opymemnes OOWBIHINA STMUAEMUOIOTHAIBIK XKargail OOWBIHIIA TYpaKTHl MOHH-
TOPHHT >KOHE SIHMIAEMHSAFa KapChl IIapanapAslH THIMIUTITIH OaramayblHa KaxeT KasakcTaHmsik Brucella spp.
N30JIITTApPBIHBIH KOJJIEKIMACH MEH T€HETHKAIBIK MPOQHIICPIHIH JepEKKOPIapbIH KYpysl Oactangsl. bapmislk Kan
YKacyIIaTapbIHBIH HM30JLITTAaphl BIKTUMAaN Opyreiuies Oenrinmepi Oap amaMmmapAplH KaHbiHaH Kactanema omiciMeH
anmbraapl. 16S rRNA-min Hykiaeotuari Tizbek ¢parmentrepiniy Tanmaybsl Med myabrumuiekcti [ITP (Bruce-ladder)
AIIBIHFaH M30JITTapABIH Oerne MUKpogIopaMeH JacTaHybIHBIH KOKTBIFBIH KOHE TYP-TYKBIM COMKECTITIH ToJIeaeIi.
Brucella spp. 146 wusomsrrapeiabin MLVA Tanaaybl ©TKUNI3IN ONApbIH CaHIBIK T[€HETHKAIBIK TPOdUIbAEpi
aHpIKTaNAbl. EH ipi amyaHTypnimik WHAEKCI Oap JIOKYCTap aHBIKTaIAbl. 3€pTTENreH JIOKYyCTapAblH OpKaiiChIChIHA
AJUTEeNBIIK HYCKAJIAPBIHBIH CaHBI SIFHH €H JKOFaphl JKOHE €H TOMEH aJUIeNIBAIK CaHbl 0ap JIOKycTap aHBIKTAJIBI.
dunoreHeTHKANBIK Talay HOTHXKECiHAE, OapiblK anbiHFaH u3oiarTap Brucella melitensis Typine xoHe Kasakcran
TepUTOpHACHHIA Oacka TypiepaeH Oacbim kemeTiH East mediterranean (IIprrpic-OpTaTeHi3mMiK THIT) TYBICHIHA
KATaThIHBI aHBIKTAJIIbI.

Tipek ce3mep. Brucella spp. m3omsarraper, remomasik JJHK, mornekymanpk-reHeTHKANBIK THOTEY, MLVA,
(UIIOTeHETHKAIIBIK aFalllbl, aJUICIbAED, TCHETHKAJIBIK aTyaHTYpPIIiK.
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PHYLOGENETIC ANALYSIS OF AEGILOPS CYLINDRICA
AND AEGILOPS TAUSCHII POPULATIONS INHABITING THE
TERRITORY OF SOUTHERN AND SOUTH-EASTERN KAZAKHSTAN

Abstract. Considerable decrease of biological diversity of cultivated agricultural varieties due to lost parts of
the genes or their alleles are supposed to be connected with the decrease in their genetic potential. In this respect it is
relevant to study and conserve wild growing cereals a valuable genetic material for modern varieties’ selection. We
have conducted molecular-genetic analysis of 50 representatives of Aegilops L. from Kazakhstan flora and 4 foreign
samples. Based on the results of microsatellite analysis we have constructed phylogenetic trees for each species
separately and for all studied samples of wild cereals as a whole. Genetic distances between the studied populations
are calculated. Direct distribution of populations on the tree depending on the region of origin has been indicated
for Ae. tauschii species. Direct distribution into the individual branches has been determined for Almaty and South
Kazakhstan regions' populations, and transitional distribution between Zhambyl region's populations.

Keywords: Aegilops L., population, allelic variations, heterogeneity, phylogenetic analysis, genetic distance.
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®UJIOTEHETUUYECKUI AHAJIN3 TONTYJISIAN
AEGILOPS CYLINDRICA M1 AEGILOPS TAUSCHII FOKHOI'O
U IOTO-BOCTOYHOI'O KABAXCTAHA

AHHOTaUMA. 3HAYUTEIHHOE CY)KeHHE OMOJIOTHIECKOTO pa3sHO0Opasusi BO3JENBIBAEMbIX BUJOB CETbCKOXO3si-
CTBCHHBIX KYJIBTYp W3-32 yTEPH YACTH TCHOB WJIH aJUlelied CBSA3BIBAIOT CO CHIDKCHHEM WX TCHETHYECKOTO
MOTeHIMana. B CBS3M ¢ 3TUM BO3pOCiIa aKTYalIbHOCTh U3YYCHHS W COXPAHEHUS JUKOPACTYIIMX COPOAMYEH, Kak
HCTOYHHMKOB I[EHHOTO T€HETHUECKOr0 MaTepHaia JJisi CeJeKIUH coBpeMeHHbIX copToB. Pox Aegilops L. obmamaer
CONUIHBIM TOTCHIMAIIOM WCIIONB30BaHMs B YIYYIICHHU IIICHHUIBI W3-32 €r0 YCTOHYMBOCTH K PA3TUIHBIM
OMOTHYCCKMM M a0MOTHYECKUM CTpECCaM M TECHOHM CBSI3M C BO3ZCibIBacMOM muieHuried. Ha ocHOBe pe3ynmbTaToB
MHUKPOCATEJUTUTHOTO aHain3a 51 MeCTHBIX M 3apyOe:HbIX SKOTUIOB poja Aegilops L. moctpoens! ¢uioreHernyec-
KWe JpeBa I KaKJI0ro BUAA B OTIAEIBHOCTH U JJIS BCEX U3YYCHHBIX 00pa3IoB B 1eoM. [IpocunTaHbl reHeTudec-
Kd€ JMCTaHIMHM MEXIY HM3YYeHHbIMH momysstuusmu. s Buga Ae. tauschii mokaszaHo mpsiMoe pacrpeiesieHue
TOTIYJISINIAY HAa IpEeBe B 3aBUCHMOCTH OT paiioHa mpoucxoxaeuus. st suma Ae. cylindrica ycranosneno pacnpene-
neHue nomynsanuid Anmaruackor obnmactu u FOKO B oTaenbHBbIE BETBH, a Ul monmysinuid XKaMObUICKOH 00J1acTH
MIPOMEXYTOYHOE PACIIPENICTICHIE MEXITY HUMH.

KaroueBbie cioBa: pox Aegilops L. momyisiiuu, ajieiabHble BAPHAHTHI, T€TEPOreHHOCTD, (PHIOreHETHYECKHUT
aHaJIN3, FTeHETHYECKUE AUCTAHIINH.
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BBenenne. B nHactosimiee Bpems, HECMOTpsl Ha HalW4YMe 3HAYUTEIBHBIX 1O OOBEMY MHPOBBIX
KOJIJIEKIIMH 3apOABIIIEBON TIa3Mbl BO3JENBIBAEMBIX BHOB, TCHETHUECKHI MOTEHIMAN OOJBIINHCTBA U3
HHX YK€ ncuepnan. Dpo3usi reHo(oH/Ia KyIbTypHBIX BUIOB IIPUBENa K TOMY, YTO B OOJBIIMHCTBE CTPAH C
BBICOKOPA3BUTHIM CEIbCKOXO3SMCTBEHHBIM MPOW3BOICTBOM IEPENUIH K IeleHANpaBICHHOMY COXpaHe-
HUIO, U3YYCHHIO U BOBJICUCHHUIO B CEJICKIUOHHBIN MPOIECC TUKUX BUIOB - COPOIMYEH KYIbTYypPHBIX
pacrenuii. CTparernsi KOHCEpBAIlMM T€HETHYECKUX DPECYpCOB B KaXKIOM OTAENBEHOM apeaine TpeOyeT
3HAaHUH O CYIIECTBYIOIIMX T'€HETHYECKUX MCTOYHMKAX M MX MOTEHIHMAaIbHOM pa3HooOpasum [1]. Boiee
120 BumoB ¢nopel Kaszaxcrana sBASIOTCS AMKMMH COPOIWYAMH CEIIBCKOXO3SHCTBEHHBIX PAaCTEHHM.
[IpencraBuTeny OUKHX W IUKOPACTYIIMX 3€PHOBBIX KyJbTYp TpencTaBieHbl Bo ¢uiope Kaszaxcrana 6
OCHOBHBIMHU pojiamu [2], 3 u3 KoTopsIX (B cKOOKax koimuecTBO BUaoB): Triticum L. (6), Aegilops L. (5),
Avena L. (5), Hordeum L. (10), BxonsaT B NmepBUYHBINA, BTOPUYHBIA U TPETUYHBIN T'€HETUUSCKHUE ITYJIbI
MIICHAIBI, SYMEHS M OBCa, SBISACH, TEM CaMbIM, LIEHHBIM T'C€HETHYECKUM MAaTepHajioM, CIIOCOOHBIM
pacMpuTh HEU30EKHO OrPaHMUCHHYIO TEHETHYEeCKYyI0 0a3y COBPEMEHHBIX COPTOB, MEPEKUBIINX
MOJICPHHU3AIIMIO CEIIbCKOTo Xo3stiicTBa. Tak, u3BecTHO, 4to BuAbl pona Aegilops L. - monoper B u D
T€HOMOB T€KCAIUTONIHOW MIIeHUIB! [3]. Buapl momyssiuii poaa CTalld UCTOYHHUKAMHU YCTOWYHBOCTH K
0o0JIe3HsIM 3acyXe, PeJKUX M HOBBIX T€HOB, KOHTPOJIHMPYIOMIMX MOKA3aTelN KauecTBa 3epHa: COJEpKaHue
Oenka, OMOCHHTE3 OCHOBHBIX OCJIKOB KJIICMKOBHMHBI U aMHUHOKHUCIOT [4-7]. OmHako, Kak YHUKaJIbHBIN
TEHETUYECKUN pecypc, MpouspacTarouil B ycnoBusax LleHTpanbHONW A3uuM, HEJOCTaTOYHO HU3YYEHBI C
TOUYKHU 3peHHS TEHETUYECKOT0 PasHOO0pas3us U CEICKIIMOHHOMN MOJIE3HOCTH, OTPAHUYEHHO MPEICTABIICHBI
B HAIIMOHAIBHBIX KOJUIEKIHSIX CEIHCKOXO3SMCTBEHHBIX KYIbTYD [8].

Llenpro mccienoBanust ObLIO MPOBEICHUE (HIOTEHETHYECKOTO aHalM3a MECTHBIX U 3apyOeKHBIX
sKoTHIIOB 36 00pasiios Buaa Ae. cylindrica u 15 obpasios Buaa Ae. tauschii.

Marepuajibsl U MeTOAbI HcciaenoBanusa. OObeKTaMu HccienoBaHuil ciykwim 51 obOpaszen pona
Aegilops L.: 36 obpasios Buma Ae. cylindrica (34 mMecTHbIX 1 2 3apyOeXHBIX SKOTHIIOB) U 15 00pa3ios
Buza Ae. tauschii (13 mecTHBIX U 2 3apyOeKHBIX IKOTHIIOB).

Boinenenune renomuoii JIHK nposoamam mabopom Genomic DNA Purification Kit mo mportokomy
npousBoautens Thermo Scientific. TILP ¢ EST-STS npaiiMmepamMu mpoBoauiin B cMecH, cojepaiie 1
en. HotTag-nmomumepassr (Cumekc), 4 mMoutst IpsiMoro M 0bpaTHOTo mpaitmepos, 200 MKM KakIoro u3
AHTP u 100 ur IHK. Ycnosus TP 6butn cienyromue: 95°C - 5 mun, 94°C — 1 mun, 50-53°C (B
3aBHCHMOCTH OT HCIIOJIB3yeMoro mnpaiimepa) — 1 muH, 72°C — 1 MuH, ¢ MOBTOPOM 35 IHKJIOB, TIOCIICIHSSI
snonranus — SmuH npu 72°C. B pabore ucnons3oBanuck 6 map npaiimepos: PK1, PK3, PK5, PK8, PK29
u PK31 [9]. Mponykrer TP paznensim B 10% [MAAI B 1XTBE 6ydepe (50MM Tpuc-H3zBOs;, 2 MM
OATA, pH 8,0) ¢ mocnemyromeii okpackod reneil HuTpaToM cepebpa. DuoreHeTn4yecKuil aHaIM3
ocyIiecTBIsuTH pu oMo nporpammel TFPGA (tools for population genetic analysis).

PesyabTaThl ucciaenoBanmii. s mpoBeneHsT MCCIIEAOBAHHUS HCIONB30BAIA MHUKPOCATEIUTUTHBIE
Mapkepbl, oTHOcsmuecss kK EST-SSRS MukpocaremuTHRIM MMOBTOpaM, XapaKTepU3YIOIIMMCS JIOKaIn3a-
el TOJBKO B KOJUPYIOIIEH YacTH FeHOMa U3ydaeMbix opranu3MoB. M3 64-x EST-SSR mapkepoB s
Hariel pabotel Obutn 0TOOpaHnsl 1ecth: PK1, PK3, PK5, PK8, PK29 u PK31. Beibop 3Tux mMapkepos
OOBSICHIETCS T€M, YTO OHH, KaK YCTaHOBJICHO paHee [9], OblIM BBICOKO KOHCEPBATUBHEI [uis Triticeae u
MOTYT TPHUMEHSTbCS TIPU H3YYEHHH TEHETHYECKOr0 pa3HoOOpa3usi KaK BHYTPHBUIOBBIX, TaK H
MEXPOJOBBIX CBS3eH HEKOTOPBIX BHAOB OJHOH TpHOBI, B YaCTHOCTH, yIOOHBI Ui M3Y4YECHUS TEHOMOB
BuyoB Ae. tauschii m Ae. cylindrica. Ananu3 WHG)OPMAaTHBHOCTH M, CJIEIOBATEIILHO, O0OOCHOBAHUE
WCTIOJNIB30BaHMS TOTO WM WHOTO MapKepa B JAIbHEHIEM OINpPENeNsUId CTaTUCTHYEeCKOW 00paboTKoN
MOJYYEHHBIX PE3yJbTaTOB KaK ISl BCEX M3YYEHHBIX OOpa3loB B LIEJIOM, TaK W JJIS KaKIOrO BUAA B
OTAEIHLHOCTH.

He Bce m3 m3yuyeHHBIX MapkepoB ObTM HMHPOpMaTuBHBIMH. CpenHee KOIWYECTBO ayuleneil mms
W3yYEHHOH Tpymmsl cocTaBuwiio 2,75 Ha nokyc. Hanbonpuryto nHpopMaTHBHOCTH mokaszan mapkep PKS.
Hinst aTOoro Mapkepa B oOLIeH MCCIIEOBAaHHOW Ipymie ObUIO BBISBICHO 4 alsieNbHBIX BapuaHTa. MeHee
nH(popMaTuBHBIMU OKazaimnch Mapkepsl PK1, PK29 u PK31. [na mapkepa PK31 Opuio yctanosieno 3
aiiens, a uist MmapkepoB PK1 u PK29 - nBa annensHbIx BapuanTa. J{Ba U3 mectd B3ATHIX B padoty - PK3
n PK8 - He maBanu MCKOMBIX (pparMeHTOB, MO3TOMY PE3yJIbTaThl OKa3ajHCh CIOXXHBIMH IJISi MHTEP-
HPEeTaIHH.

—— 151 ——



Jloxnaovl Hayuonanvhoti akademuu nayk Pecnyoauxu Kazaxcman

[IpeacraBuTeny Kaxaoro BuAa ObUIM KIaCTEPU30BAHHBI B TPYIIBI B 3aBUCUMOCTH OT MecTa cOopa.
O6pasupl Buma Ae. tauschii Obum pasmenenst Ha 10 momymsimid: padionsl — T.Tanmslkopra,
Capkannackuit, Kapacaiickuit, Eckenmsauncknii (Anmmatuackas 00:1., PK); Caitpamckuii, MaxTaapainbCKui,
Ortpapckuii, Opaadacunckuii (FOxxH0-Kazaxcranckoit oonacts, PK); Kpeim, Adranucran. Ha pucynke 1
MpeICTaBiIeHbl pe3yibTaThl (DUIOTEHETUYECKOTO HCCIEOBAaHMSA, MOCTPOCHHOTO [UI H3YyYEHHBIX
MOMYJISAIHIA 9KOTUTIOB Bra Ae. tauschii.

1
9 675 ~4h 225 0.000

8
10
9

PucyHok 1 - @unorenerinyeckoe apeBo 10-Tu u3ydeHHbIX momysiuii Buaa Ae. tauschii,
rae 1 — Kpeiv, 2 — Adranucran, 3 — r. Tangsikopran, 4 — CapkaHACKHH p-OH,
5 — Kapacaiickwuii p-oH, 6 — EckenbauHckuit p-oH, 7 — CalipaMckuii p-oH,
8 — MaxTaapasnbckuii p-oH, 9 — Otpapckuii p-oH,10 — OpaabacHHCKHIA p-OH.

st Buma Ae. tauschii Ha ¢uioreHeTHYeCKOM JpeBe BBIICICHO 3 BETBH C MOArPYNIIAMH BHYTPH
onHOH. /IBe 000coOsieHHBIe BETBU JApeBa cocTaBmwin o0pasnbl u3 KpeiMa n Adranucrana, TeHETHYECKU
HanOoJIee OTHAJICHHBIE OT MECTHBIX 3KOTHUIOB (0T 0,9535 nmo 0,75 ans oOpasna u3 Adranucrana). Y
mapkepoB PK1 u PK31 o6pasma Ae. tauschii u3 AdranucraHa ObUIO YCTAQHOBJICHO HAJIHYHE JBYX
aiyiesiel, y ocTaabHBIX TpeacTaBuTeneii Ae. tauschii st anmenu oTcyTCTBOBAIH.

MecTHbIE 3KOTHIBI COCTaBMJIM KjacTep C TpeMms OTAedbHbIMH rpynnamu. O6pasmsl u3 HOxHO-
Kazaxcranckoif 1 AIMaTHHCKOW o0iacTell KIaCTepHU30-BallUCh B OTAENbHBIC BETBH. B mepByro rpymmy
Bouutn obpasupl n3 Caiipamckoro, Maxraapansckoro, Otpapckoro, Oprabacuackoro paiionos FOsxHo-
Kazaxcranckoii 001actu u o0pasen u3 r.Tanasikopran (AjaMmatuHckas 00:1.). Bropyto rpynmy o0pazoBanu
IBE MOMyJIALUH, riepBas nu3 CapkaHackoro u Bropas u3 EckenbanHcKoro paiioHa AIMaTHHCKONW 001acTH.
OG60CO0IEHHO OT 3THX [BYX TIPYIIl KJIacTepU30BaiuCh mpencraButend Ae. tauschii, cobpanubie B
Kapacaiickom paifone AnMaTHHCKOW oOmactu. Pacrpenenenme obpasmoB Ae. tauschii ma mpese mo
KJIacTepaM JIOTUYHO C TOYKH 3PEHUS X reorpapuuecKux apeasos.

O6pasus Ae. cylindrica Obu pactpenenensl Ha 24-x nonyisiuid: Apmenust; Typuust; 8 momynsimia
n3 paitonoB JKamObuickoit oonactu: XKamoOwsuickui, XKyanuuckuid, baiizakckuii, Tamacckuii, Kopraiickuii,
yiickuit m Mepkenckuit, T. PeickysnoBa; 6 momynsauuii u3 paiioHoB IOxxnH0-Kazaxcranckoit obmactu
Kazpiryprekoro, Oppabacunckoro, 1. Capslaram, Caiipamckoro, Tromekybackoro u Otpapckoro; 8
oy s AJTMaTUHCKOHM o0nactu n3 PamMoOekckoro, Capkanickoro, EnOekimuka3axckoro, EckenbauH-
ckoro, Mnuiickoro paiioHoB, 1. Bypynaaii, . Yemonrad u r. Tangsikopras.

duroreHeTHYECKOE IPEBO 24-X TOMYJISAIMNA MECTHBIX M 3apyOekKHbIX 3KOTUIIOB Bua Ae. cylindrica
MIPUBEJICHO HA PUCYHKE 2.

W3yqennbie nomyssiiun Ae. cylindrica pacrnpenensutich Ha Tpu Kiajpl (TPYIIibl) ¢ MOATPYIIIAME
BHYTpH KaxJoH. [lepBylo ToArpymnmy mnepBoi Kiajasl cocTaBWIM o0pa3inbl w3 Apmenun, EHOek-
mMKazaxckoro, Eckenbauackoro, Paumbexckoro palioHoB AJIMaTHHCKON obnacty, r. Tangsikoprad u 3-x
paitonoB YKamObuicKkoii obnactu - YKamObuickoro, baiizakckoro n XKyanunackoro. [Ipu aTom oOpasusl u3
noc. bypyamait m moc. YemonraH, KOTOpele 00pa3oBaay BTOPYIO TPYIIy STOH KiIaabl, OKa3aduCh
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TeHETUYECKH OTHOPOIHBIMU. TpeThio MOArpyIIy B IaHHOM Kiajae oOpa3oBbiBaiu oOpasipsl Ae. cylindrica
m3 Otpapckoro paitona FOKO u CapkaHackoro paiioHa AJIMaTHHCKOH 00IacTH.

CTOUT OTMETHTH, YTO MPAKTHUECCKH BCE MPOOBI, cOOpaHHBIC B AJIMATHHCKOH 00JacTH, KJIacTepH-
30BAJIMCh B IaHHOW BeTBH JpeBa. Mckimouyenne cocraBunu o0pasubl u3 Mnuiickoro paiiona. OHu, B CBOIO
ouepenb, OKa3aluch TeHeTwdeckn Onmsku c¢ momymanusmMu w3 KOKO  (TrompkyOackmit  p-H,
Opnabacuuckuii p-H, r. Capblaram) 1 oOpa3OBBIBAIA BMECTE TPETHIO Kiamy. B 3Ty e BETBb BOIIH
npeacrasutean Ae. cylindrica u3 Tanacckoro, Koppaiickoro, T. PeickynoBa paiionoB JKaMObLIbCKOI
obnactu u obpazen u3 Typuum.

Hanmensmryto BeTBb (Kiaay) ApeBa cocTapisum momyisimnna n3 JKamObuickoit o6mn. (Illydickuit n
Mepkenckuit p-ubl) u FOKO (Kaspiryprekuii u CaiipamMckuii p-Hbl). [IpH 3TOM 3KOTHIBI KaXIOH U3
o0racteli 00pa30BEIBANIM OT/CILHBIC BETBU.

B 1iermom, Ha oCHOBaHUH (DPHUIIOTEHETHYECKOTO aHaau3a oopasios Buaa Ae. cylindrica, moxxHo cienars
BBIBOJI O BBICOKOH MEXITOMYJSIIHOHHON TeTeporeHHOCTH momyisnuii Anvmatuackoit 1 FOKO obnmacreii.
[IpomexyTouHoe pacmonioxkeHne nomynsanuii JKamObIIIcCKOH 00NacTh yKiaasiBaeTcs B reorpaduieckoe
pacrmpe/eneHe 00pasioB mo pernonamM. M3menenue reorpaduueckoro apeana pacrenuit Ae. cylindrica
CO BpEeMEHEM IPHUBOIIIO K N3MEHEHHUIO UX TeHOMA.
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PucyHok 2 - DuoreHeTHYecKoe IpeBo 24-X MOMyJIsIHil MECTHBIX U 3apyOeKHBIX K0oTHITOB Buaa Ae. cylindrica, rae
1 - Apmenns, 2- Typuws, 3 - YKamObuickuii p-H, 4 - XKyamiuHckwii p-H, S - Baiizakckuit p-H, 6 - Tanacckuit p-H,7 - Kopratickuii p-H,
8 - Illyiickwuii p-H, 9 - MepkeHckuii p-H, 10 - p-# T. Prickynoa (XKamObuickas 06:1.); 11 - Kaseiryprekuii p-H, 12 -
OpnabacuHcknii p-H, 13 - r. Capslaram, 14 - Catipamckuii p-H, 15 - Otpapckuit p-u (FOKO); 16 - Panmbexckuit p-H,
17 - moc. Bypynnaii, 18 - moc. Uemonran, 19 - r. Tangeikypran, 20 - Capkanackuii p-H, 21 - EHOekmuka3axckuii p-H,
22 - EckenpauHCcKuit p-H, 23 - Wimiickuit p-H (AnMaTnHcKas o611.), 24 - Tioneky6ackuii p-u (FOKO)

BoiBoabl. Takum 00pa3zoM, B pe3yJsibTaTe MPOBEIEHHBIX MOJIEKYIISIPHO-TEHETUIECKUX HCCIICI0BAHNH,
obun otrpaboranbl niporokoibl [THP mns 6-tu EST-SSR mapkepos (PK1, PK3, PK5, PK8, PK29 u
PK31). [ns xaxgoro Mapkepa OBLIM BBISBICHBI ajUIebHBIE BapHaHTHl B H3YyUYEHHOH Tpymme poja
Aegilops L. YcranoBieHo, 4To U3 6 MpoaHATM3UPOBAHHBIX MApKEPOB 4 OKa3aakCh HHPOPMATUBHBIMU H
MOTMMOP(HBIMU ¥ OHH MOTYT OBITh MCIIOJIb30BAaHbI B JJAIHEHUIIIEM NIPU CPABHHUTENBHBIX HCCIICIOBAHHN
ApYruX Ka3axcTaHckuil momymsnuidi popa Aegilops L. OmpeneneHo cpenHee 4uCiio aieneld, KOTOpoe
coctaswiio 2,75. Haubonee wmndopmatuBHBIMH oKaszaimuch Mapkepbl PKS m PK31, mis Hux Obu1o
MOKa3aHo HaMW4Ke 4-X 1 3-X ajUIeNIbHBIX BApUAHTOB B H3YYEHHOH IPyIIIe, COOTBETCTBEHHO.

Ha ocHoBe pe3ysibpTaTOB MUKPOCATEUTUTHOIO aHAIM3a ObUIM MOCTPOEHBI (PUIIOTeHEeTHYECKHE JpeBa
JUISL KaXKI0TO BUJIA B OTACIBHOCTH M [T BCEX M3YUYEHHBIX 00pa3loB B IIEJIOM TaK ke, ObUIN MPOCYUTAHBI
IeHETHUUYECKHE AUCTAHLIUU MEXly N3yUCHHBIMHU MOMYJIALUSIMH.
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Jns Buma Ae. tauschii mokasano mpsiMoe pacrpee/icHue MOMyJISAUA Ha JpeBe B 3aBUCHMOCTH OT
paiioHa UX POUCXOXKICHUSL.

s Buga Ae. cylindrica ycranoBieHo pacrpeneneHue momyssinuii Anmatuackoit oomactu u FOKO B
OT/IeJIbHBIE BETBH, a JUIs momysisiiuii JKaMObLICKOH 0071acTH MPOMEKYTOYHOE PACIIPEICICHUE MEKIY
HHUMH.

Pe3yibTaThl MOJIEKYJISIPHO-TEHETHYECKOrO aHaiu3a OyayT HCIOJIB30BaHBI Ui CO3/[aHHs OaHKa
renomuoii JIHK BumoB poma Aegilops L., B memsix moarocpodsoro ex Situ xpaHeHus.. Pe3ysibrarer
(HIOreHETHYECKOT0 aHaIn3a MOTYT OBbITh UCIIOJIB30BaHbI IIPH Pa3paboTKe cTpaTeruii coopa U XpaHeHHs
repMoILIasMel BumoB poaa Aegilops L.

Hcrounuk ¢puHaHcupoBaHus ucciaenoBanuii — MccienoBaHusl BBIMOJHEHB B paMKax MpoekTa Ne
0792/'®-4 MOH PK.
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OHTYCTIK )KOHE OHTYCTIK-IIbIFbIC KASAKCTAH/BIK
AEGILOPS CYLINDRICA 7K9HE AEGILOPS TAUSCHII TONYJISINUAJAPBIHBIH
OUJIOTEHETHUKAJIBIK TAJIJAYbBI

AHHOTanMsi. AyblJ IIApyaIIbUIBIK JaKbUIIAPBIHBIH OHOJOTHSUIBIK alyaHTYPJIUIITIHIH eJeyili Tapbulybl onap-
JIbIH TEHETUKAJIBIK SJI€yeTiHIH KbICKapyblHa OainaHbBICTHI (TeHAEp HeMece auieliepiHiy xxoranysl). OckiFan Oaiina-
HBICTBI Ka3ipri 3aMaHfbl COPTTAPBIH OYJaHAACTHIPY VIIIH Oarajibl T'CHETHUKAIBIK MaTepual peTiHIe Kabailbl
TYPJEPAiH 3¢pTTey MEH caKTay ©3eKTLIir ecim kaTeip. Aegilops L. Typiniy 51 sKeprimiKTi )KoHEe MIETEAIK SKOTHII-
TepiHIH MOJEKYJAPIbIK-TCHETUKABIK TalIay *KYPri3unai. MHUKpOCATeIUIMTTI TalAay HOTHIKENIepi OOMBIHINA JKEeKe-
JKEKe JKOHE TyTacTail anFaHma OapiblK YITiepi YIIH jkoHe opOip Typi YIIiH (HIOTEHETHKAJBIK MIekKipenepi
KYpaCThIPbUIFaH. 3epPTTENIreH MOMYJIIHSIAD apachiH/ia TeHETUKANBIK KAlIBIKTBIKTAphl caHamabl. Ae. tauschii. typi
YIIiH [IBIKKAH afiMarbiHa OaiIaHBICTHI HISXKIpeae MOMy SIIUIHBIH TiKeNlel Tapateiiysl kepcerinreH. Ae. cylindrica
Typi yiuiH Anmatsl o6uibichl xkaHe CKO momynsiuusiiapbIHBIH KeKe TapMaKTapblHa TiKenel Tapanysl xkoHe XKamObut
00JIBICHI TOMYJISALHSIIAPB! apachlHAa apajiblK Taparybl aHBIKTAJIFaH.
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THE PHYSICAL PROPERTIES
OF SOIL GEOECOSYSTEMS OF ASTANA SUBURB

Abstract. This study identified the following physical properties and morphological characteristics of the soil:
the volume and density of solids, bulk density, soil moisture, texture, the smallest and the total moisture content,
moisture of stable wilting of plants, the productive moisture reserves of air and water, the structure of the arable
layer and the structural soil composition. Based on the study data we can say that the physical properties of soil
geoecosystems of Astana suburb taking into account agro-meteorological conditions allow efficiently managing the
water-air regime of irrigated and non-irrigated land in the various years. As a result, it is possible to increase the
yield of crops.

Keywords: geoecosystem, dark-kastanozems soil, the physical properties of soil density and soil moisture, soil
texture.
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®U3NYECKHE CBOMCTBA IIOYBEHHOI'O TIOKPOBA
I'EO3KOCHUCTEM INTPUT'OPOJA ACTAHBI

AnHoTanusi. B pesynbrare nccneoBaHui onpeseneHs! ciaeayomue GU3HIeckue CBOHCTBA U MOpQoIiornyec-
KHe TPU3HAKM MOYB: 00BEM M IUIOTHOCTH TBEpAOIl (as3bl, 0ObeMHas Macca, BJIQKHOCTH ITOYBBI, MEXAaHUUECKHN
COCTaB, HAMMEHBIIIAsI U TIOJIHAS BIaroeMKOCTh, BIQYKHOCTh YCTOMYMBOTO 3aBAIaHNS PaCTCHUH, IPOAYKTUBHAS BJIara,
3amacsl BOABI U BO3yXa, CTPOECHHE MaXOTHOTO CIIOS M CTPYKTYPHBIH cocTaB mo4B. Ha OCHOBaHMM M3y4EHHBIX JaH-
HBIX MOXHO CKa3aTh, 9TO (PU3NYECKHE CBOICTBA MMOYBEHHOTO IMOKPOBA T€03KOCHCTEM MPUTOpoaa ACTaHBI C YIETOM
arpoMeTeOPOJIOTUYECKUX YCIOBUI MO3BOISIOT PAlMOHAIBHO YIPABISATh BOJHO-BO3AYIIHBIM PEXHUMOM OpPOLIAEMbIX
U HEOPOUIAEMBIX 3€MeJb B pa3iIuuHble rofbl. Ha 0OCHOBaHMU KOTOPBIX MOXKHO YBEIHYHUTh YPOXKaHOCTb CEBCKOXO-
3SIMCTBEHHBIX KYIbTYD.

KiroueBble €j10Ba: re0dKOCHCTEMa, TEMHO-KAIITAaHOBAs IMOYBA, (M3UYECKHE CBOWCTBA IOYB, IUIOTHOCTH H
BJIAK-HOCTH MTOYBBI, MEXaHMYECKHHA COCTAB ITOYBBI.

[oBbiieHne 3¢GGEeKTUBHOCTH HCIOIB30BAHUS 3€MEJb CENbCKOXO35HCTBEHHOTO HAa3HAUYEHUs ITyTEM
COXPAHEHUS U TOBBIMIECHUS IUIOJOPOAHS IOYB SABIAETCS OJHOW M3 MPHOPHUTETHBIX 3ajad 3eMIEeNCius,
pelieHrne KOTOpoi NMeeT KII0YeBOe 3HaYeHNE B 00ECTIEUeHNH YCTOWYMBOTO Pa3BUTHS arpapHOTro CEKTopa
SKOHOMMKH U MPOJOBOJILCTBEHHOH 0€30MaCHOCTH CTPAHBI.

3emenbHbld Kopeke PecnyOnuku Kazaxcran [1], oOs3piBaeT NMpOBOAMTH MOHMUTOPHUHI 3€MeEb H
Hay4YHBIA y4eT TIOYB B COOTBETCTBHH C FOCYIaPCTBEHHBIM 3€MENIbHBIM KalaCTPOM. 3a/1aul TOCYAapCTBEH-
HOTO KOHTPOJISI COCTOAT B OOECIEYEeHUHU IIPaBMJI BEJCHUS 3E€MEJIBHOIO KaJacTpa U 3€MJIEyCTPOMCTBA;
BBITIOJTHEHUS MEPONPHUATUH MO COXPAaHEHHIO M BOCIPOM3BOJCTBY IUIOAOPOAMS TOYB, PALMOHAIBHOTO
HCIIOJIb30BaHUIO U OXPaHe 3eMellb.
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Kak u3BecTHO, B Ipoliecce MHTEHCHBHOTO BO3JICHCTBUS YEJIOBEKa Ha MOYBY YXYIIIAIOTCS €€ BOJHO-
(m3nyecKkue CBOWCTBA, YMEHBINAETCS COAEpIKAHWE Ba)KHEWIEeH COCTaBHOW YacTH MOYBBHl — rymyca. C
KOJIMYECTBOM M KaueCTBOM TyMycCa TECHO CBSI3aHbl OCHOBHBIE MOP(OIOrHYecKrue NPU3HAKH IOYB,
BOJIHBIN, BO3AYIIHBIH U TEIUIOBOW PEXHMBI, BakHele pusndeckue U PpU3NKO-XUMHYECKHE CBOWCTBA,
coJep>kaHue v (pOpMbl COETMHEHUI B IOYBAX OCHOBHBIX 3JIEMEHTOB NMUTAHUS PACTCHUHN, ONOXUMHYECKHE
1 MAKPOOHMOJIOTHYIECKIE TToKa3aTenu [2, 3].

[TosTOMYy, M3ydeHHe NPUPOAHBIX (PAaKTOPOB MOYBOOOPA30BAHUS U MPOU3BOACTBEHHOMN AEATEIbHOCTH
XO3AHCTBA; OMOJOrMYECKHX, XMMUYECKUX M (U3MUECKHX CBOWCTB IOYB, KOPPEIUPYIOIIUX C ypOXKaii-
HOCTBIO KYJbTYp IO3BOJIAIOT Ha KOJIWYECTBEHHOM YPOBHE OLIEHMBATh KOHTPACTHOCTb, CIOXKHOCTh U
HEOJJHOPOIHOCTh TIOYBEHHOTO MOKPOBa KOHKPETHOTO MAaccCHBa. JTO B CBOIO O4epenb MO3BONAET 00bEK-
TUBHO pelaTh BONPOC O MPHUTOJHOCTH WCIONB30BAaHHS [OYB B XO3SHCTBEHHBIX LEJSIX M OMpPEICIUTDH
KaJacTPOBYIO CTOMMOCTb 3€MEJIBHOIO y4acTKa.

llenp HammMX WCCIAENOBAaHWA — W3YYCHHE COBPEMEHHOTO COCTOSIHHA (DU3MYECKUX CBOICTB
MOYBEHHOTO MOKPOBA MPUTOPOJIa ACTaHBI.

B cBs3u ¢ 3THUM B UCCIIEZIOBaHUSAX HA TEPPUTOPUH HpUropoga ACTaHbl, B 5 KM Ha CEBEpO-BOCTOKE
nocenka Y4x03 Ha IIOJIOTOHAKIOHHON NPUHUIIMMCKON paBHUHE OBLIM M3Yy4eHBl MOP(QOJIOrHYecKHe
MpU3HAKU U (1)I/I3I/I‘IGCKI/I€ CBOMCTBAa MOYBEHHOTO IMOKpOBa I'€O3KOCUCTEM: BJIAXKHOCTDH IIOYBbI, HAUMCHbILAA
1 1TI0JIHasA BJIAaro€MKOCTb, BJIA)KHOCTH yCTOI\/'I‘II/IBOI‘O 3aBsJaHUs paCTCHHﬁ, IMPOAYKTHBHAs BJiara, O6’BCM u
IUIOTHOCTh TBepIoW (a3pl, 0ObeMHass Macca, 3amachl BOABl M BO3[yXa, CTPOCHHUE MAXOTHOIO CJOSA H
CTPYKTYPHBIH COCTaB MOYB 110 OOIIETTPUHATHIM MeToIuKaM [4, 5, 6].

B HaCTOAIIEM CUCTCMATUYCCKOM OIMMCAHHU BBIACJICHBI ITOYBCHHBIC MOAPA3ACIICHUA, KOTOPHIC 6])IJ'II/I
BCTPEYEHBI HAMH Ha TEPPUTOPHUHU HCCIETYyEMOro paioHa.

[TonpoOHBIe AMArHOCTUTECKUE IOKA3aTeNd AaHbl s Hanbosee paclpoCTPaHEHHBIX MOYBEHHBIX
pasHOBUAHOCTEH B TpeAenax mnpuropoAa AcTaHbl. YKazaHbl XapakKTepHble MOpP(OIOTHUECKHUE
TCHETUYCCKUEC TIPU3HAKKW IIOYBCHHOI'O IIOKpPOBA, OCHOBAHHBLIC Ha HWMCIOIIMXCA JAaHHBIX IIOJIEBBIX
UCCIIEIOBAaHNH M KaMepaJIbHOH 00paboTKH.

Ha obGcnenmyemoii TeppuTOpHA B CTPYKTYpE MIOYBEHHOTO TTOKPOBa (POPMHUPYIOTCS] TEMHO-KAIITAHOBBIE
nouBbl. TeMHO-KaIlITAHOBBIE TTOYBBI (POPMUPYIOTCS B YCIOBHUSIX CYXOCTEITHOH 30HBI, TIPU HETPOMBIBHOM
THUIIE BOAHOTO PEXHMMA, IO THITYaKOBO-KOBBUIbHOW accoLualyei, Ha JIECCOBUAHBIX CYTJIMHKax. B cBs3n
C 3aCyLUIMBOCTBIO, PE3KO KOHTHHEHTAJIBHBIM KJIMMAaTOM CO3Jal0TCs CBOEOOpa3HbIE YCIOBHSA JUIs
MOYBOOOPa30BaHMUS.

Ha oGcnexyemoil Teppuropuu OBUTH 3aJI0’)KEHBI MOHUTOPMHIOBBIE IUIomIagkd. Ha ruromaakax
METOZOM KOHBEpTa 3aJ0KEHBl TOUYKH OTOOpa MOYBEHHBIX O00pa3LOB, HWXKE HPUBOAUTCS MOPGOIOTrH-
YECKOe TeHETUUECKOE OMMCAaHNE MTOYBEHHOTO pa3pesa (Tabmura 1).

Tabmuna 1 — XapakTepucTrka OCHOBHOTO pa3pe3a TeMHO-KAIITAHOBOW ITOYBBI I'€09KOCHCTEM MPUTropoaa AcrtaHa

l'opuzoHT ['mybuna, cM MOIIHOCTB, CM Mopdomorndeckie Npu3HaKH

Ay 0-15 15 TeMHO-Cepblil ¢ KOPHYHEBATBIM OTTEHKOM, CyXOH, YIIJIOTHEH,
KOMKOBATBIH, CPEAHECYTITHHUCTBIN; EPEX0/T — 3aMETHBIH.

B, 15-33 18 BypoBaTo-TeMHO-cepblii, CyXOM, MIOTHBINH, KPYTHOKOMKOBATHIH,
CpeIHECYTIIMHHUCTBIH; Iepexo/] — 3aMETHBIH.

B, 33-46 13 CaeTJiee MpepIAYIIEro, CyXO, IIOTHEIH, KOMKOBAaTO-
MPU3MABH/IHBIN, TSKEJIOCYTIIMHHUCTHIM.

C 46-125 79 C OypoBaTo-KeNTOro J0 JKENTOTO CYTIINHKA, CBEXKHIA, TUIOTHBIH, C
GOJBIIMM KOJHYECTBOM OEJIOTIIA3KH, B HUKHEM CIIOE C
BBIZICJICHUSIMH THIICA B BHJIE MEJIKHX KPHUCTAIITIOB.

W3 npuBeneHHbIX ONMMCaHUN BUAHO, YTO MOP(OIOTHUECKHE MOKA3aTeH pacCMaTpUBAEMbIX ITOYB
HaxosTCsI B TECHOM B3aMMOCBA3M C MEXaHHMYeCKMM cocTaBoM WuX. llouBel Oomee TspKenIoro
MEXaHMYECKOI'0 COCTaBa OTIMYAIOTCA 0ojiee TEMHOH OKpacKOW TyMyCOBOTO TOPH30HTa M BBICOKHM
3ajeranueM rumnca. Kpome TOro, oHM MMEIOT W HMHYIO (OpMy BbIIENEHHsS] KapOOHATOB, B «TSKEIBIX)
MOYBaX KOTOPBIE BCTPEUAIOTCS TIIABHBIM 00pa30M B BHJE PACIUIBIBYATHIX IISITEH WM PEIKON OeI0oTIasKH.
[TouBBl e NErkoro MEeXaHWYecKOro COCTaBa MMEIOT Ooliee paBHOMEPHYIO, HO OCBETJIEHHYIO OKpAacKy
rymycoBoro ropusonta. KapOonatsl 00bI4HO BbLAETSIOTCS B BuIe Oenornasku. ['mnc no 100-120 cm He
0oOHapyXHBaeTCs.
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B moneBbix ycnoBusx Mop¢oJoruyeckre MpU3HAKU MO3BOJIAIOT YCTAHOBUTH BHJ U Pa3HOBUIHOCTH
TEMHO-KaIITaHOBOTO TIOJTHIIA MOYBBI, KOTOPas 0 MOIIHOCTH T'yMycoBoro cios A+B; xapakrepusyercs
KaK CpeTHEMOIIIHAs, a IO MEXaHHYECKOMY COCTaBY A; — KaK CPEIHECYTIINHHUCTAS.

B mabopaTopHBIX yCIIOBHSX, OBUIM TMPOBEAEHBI METONOM IHIETKH MEXaHHMYEeCKHH (TpaHyIoMerT-
PHYECKHUI1) aHaNM3 MOYBEHHBIX 00pa3LoB [7], ONpeenuyii KONWYECTBEHHOE COACPIKaHUE DPa3IMYHBIX
¢pakuuii, Ha OCHOBaHHUHM KOTOPBIX YTOYHSIOCH TIOJIEBOC HAa3BaHWE PA3HOBHIHOCTH Aj; M paspsin
MaTEPUHCKOH Mmopop! (Tabnuua 2).

Tabmuma 2 — MexaHW4ecKuil coOCTaB TEMHO-KAIITAHOBO IMOYBBI T€03KOCHCTEM IIPUTopoa ACTaHbI

Topu- BrnaxxHocts Ilorepu npu Conepskxanue Gppaxuun, %; pasmMep 4acTHUI, MM
o 0%‘;?3‘2?‘3% °6p36°;fe HCl 5777025 [ 0.05- [ 0,02- | 0,005 | wemee | werce | Gonee
’ 0,25 - 0,01 0,005 0,001 0,001 0,01 0,01
0,05
Ay 3,6 2,6 96 | 254 | 20,0 5,2 9,9 27,3 42,4 55,0
B 3,2 1,9 138 | 215 | 18,7 6,3 10,5 27,3 441 54,0
B, 2,8 2,3 116 | 255 | 13,0 6,0 13,4 28,2 47,6 50,1
C 3,0 15 122 | 228 | 125 57 17,5 27,8 51,5 47,5

ITo maHHBIM TaOMMUBI 2, TEMHO-KAIUTAaHOBAas MOYBAa OTHOCUTCS K CPEAHECYIJIMHUCTOM, HIIEBaTO-
MECOYHOW Pa3HOBHUIHOCTH, TaK KaK cojepikaHue (U3MUECKOW INIMHBI B A; cocraBiseT 42,4%, nmpudem
Oonpmias yacte 27,3% NpuUXoAWTCS HA JOMIO Wia U mecka (25,4%), a B coctaBe (PU3MUYECKOTO IecKa
npeobiagaroT (pakuuu cpenHero mecka u KpymHodW meun (20,0%). B ropmsonte C KonmdecTBO
¢uznueckoil rauHbl gocturaet 51,5% u MatepuHCKas MopoJa XapakTepu3yeTsl KakK TsDKeJIOCYTIIHHUCTAS
WJIEBATO-TIECOYHAS.

MexaHNUueCKHii COCTaB CBUIETENLCTBYET, YTO (PaKUUM WA, KPYIHOW TBUIM U CPEAHEro IecKa
CKIIeeHbI B MuKpoarperarsl pasmepom 0,25-0,01 MM, a ucCCIeIOBaHHBIE JaHHBIE YKa3bIBAIOT Ha
OTHOCUTENIFHO XOpOIllee CTPYKTYpPHOE COCTOSIHHE ITOYBBI M BOJONPOYHOCTH €€ arperaroB, 4Tro B
KOHEYHOM MTOTE OTPAKAIOT U ApYTrHe PU3NUECKHE CBOWCTBA TEMHO-KAIITAHOBOM MOYBHI (Tabmuna 3).

Tabmuma 3 — @usnyeckne cBoicTBa TEMHO-KAIITAHOBOW TIOYBHI I€03KOCHCTEM MPUTOPOIa ACTaHBI

TLIOTHOCTE, T/eM® BVY3 | HB Vi oC KC | HC CooTtHo-
Fopnzont [TOYBEI, TBEpIOH % OT MacChl IOYBBI ICHHE
ITOYBBI oM daseL, p % 0T 00BEMA TTOUBEI KCu HC
Aq 1,18 2,58 11,20 27,30 45,74 54,26 32,21 22,05 1,46
B: 1,25 2,59 10,90 22,50 48,26 51,74 28,13 23,61 1,19
B, 1,30 2,63 10,20 20,80 49,43 50,57 27,04 23,53 1,15
C 1,42 2,66 9,90 18,70 53,38 46,62 26,55 20,07 1,32
A+B+C 1,35 2,64 10,50 23,10 51,14 48,86 31,19 17,67 1,77
Ta6mmma 4 — CooTHOIIEHNE BOJBI M BO3/IyXa NPH PA3IMIHBIX THIPOIOTHYECKHX KOHCTAaHTaX
TEMHO-KAIITAHOBOW TIOYBEI T€03KOCHTEM MIPUTOPOIa ACTaHBI
I'opu- CoorHore- Hopma
30HT 3armac BOEbI, M/ra 3armac Bo3ayxa, m/ra HHUE BOALI M | IIOJIMBA,
[I0YB BO3/yXa M/ra
BV3 B3P HB 11B JIAB BVY3 B3P HB B3P | HB
Aq 198,24 340,73 483,21 1853 284,97 1654,76 | 1512,27 | 1369,79 | 0,23 | 0,35 142,48
B, 245,25 375,75 506,25 1070 261,00 824,75 694,25 563,75 0,54 | 0,90 130,50
B, 172,38 261,95 351,52 757 179,14 584,62 495,05 405,48 0,53 | 0,87 89,57
C 1110,58 160,18 | 20,97,77 | 2924 987,19 1813,42 1319,2 826,23 1,22 | 2,54 493,59
A+B+C | 1726,45 | 2582,61 | 3438,75 6604 1715,30 | 4877,55 | 4021,39 | 3165,25 | 0,64 | 1,09 856,14
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CpenHecyriafMHUCTas TEMHO-KAaIlTaHOBasi OYBa B TOPU30HTE A; UMEET IJIOTHOCTh mouBbl (OM) —
1,18 r/cM® u obmas CKBaXHOCTh (IIOPO3HOCTB) MOUBBI COCTaBMIA — 54,26%, a mpu HauMMeHbLIeil
BraroeMkoctn — 27,30% wumeer KanwiapHbIX ckBaxuH (rop) — 32,21%. Uem riy0Oke TOpH3OHT TeM
IUTOTHOCTB TIOYBEHHOTO TOPU30HTA YBEININBACTCSL.

@dusnyeckre CBOWCTBA MOYBEHHOTO ITOKPOBA IO3BOJSIOT PACCUMTATh 3amachl BOXBI U BO3IyXa,
COOTHOILICHHUS TIPU PA3THYHBIX BOAHO-(GM3MUYECKNX KOHCTAHTAX, a TAKXKE 3arachl IPOIYKTHBHON BIIAaru
HOPMBI TTOJINBA [T CETbCKOXO03IUCTBEHHBIX KYNbTYp (Tabnuua 4)

CooTHolIeHHE BOJBI U BO3[yXa MPH Pa3IMYHBIX THAPOJIOTMYECKUX KOHCTAHTaX TEMHO-KAIITaHOBOMN
MOYBBl TEOIKOCHUTEM IMPHrOpoAa ACTaHbl IOKa3ald, YTO B CJIO€ MOYBEHHOTo mokpoBa 0-125 cm
BMelIaeTcst (II0JIHast BOLOBMECTHMOCTB) — 6604 M*/ra Biiaru, yaep>kuBaeTcs (HaMMEHBIIIast BIar0EMKOCTD)
— 3438,75 M3/ra, U3 KOTOPOW BIQKHOCTh YCTOHYMBOTO 3aBEJCHUS pacTeHuil cocraisier 1726,45 M/ra,
BIAKHOCTB 3aBEICHHS pacTermii — 2582,61 M>/ra i NpoAyKTHBHAS (IMANA30H aKTHBHON BIArW) BIara —
1715,30 m*/ra.

OO0mue 3amachkl BO/bl PU HaUMEHbIeH Biaroemkoctr (27,3% = HB) ropusonTa A; (h = 15 cm), rae
wioTHOCTH nouBsl OM = 1,18 r/em® cocrasnsiror 142,48 v/ra.

CrenoBarensHO, (U3UYECKHE CBOWMCTBA IMOYBEHHOTO MOKPOBA T'€0IKOCHCTEM MPUTOpPOJa ACTaHBI C
Y4ETOM arpoMeTeOpOJIOTUUECKHX YCIOBHH ITO3BOJIAIOT PAlMOHAIBHO YIPABIATH BOIHO-BO3IYIIHBIM
PESKMMOM OpOIIAEMBIX M HEOPOIIAeMBIX 3€MeNTb B Pa3IMYHBIE TOABI, YTO MOXHO pEryJIHpOBaTh
YBEIIMYECHHUE YPOKANHOCTH CEIbCKOXO35CTBEHHBIX KYJIbTYP.

OntrumankHOE CTPOEHHE MaXOTHOTO TOPU30HTA M MaKCUMallbHBIE 3amachkl IPOJYKTUBHON BJIard B B
cioe noyBeHHoro nokposa 0-125 cm co3znatorcs B mpuropojie ACTaHbl, YTO B KOHEUHOM UTOTE BIMSIOT Ha
YBEITHYCHUE YPOIKAIHOCTH CEITbCKOXO3HCTBEHHBIX KYJIBTYP IPH NPaBHIBHON aroTeXHUKE.

TeMHO-KaITaHOBBIE MOYBHI MAaXOTHONPHUTOAHBI, HO MX Ka4eCTBO OINpEIeseTcs B 3HAYNTEIHHOU
CTENEHN MEXaHM4YEeCKUM cOcTaBOM. CpEeIHECYINIMHHUCTBIE W TKEIOCYTIIMHHCTHIE TEMHO-KAIITaHOBHIC
MOYBBI C arPOHOMHUYECKON TOYKH 3PEHUS PACIEHUBAIOTCS KaK MaxOTHOIPUTOAHBIE 3eMITH, 3P QEKTHBHOE
WCTIOJIb30BaHME KOTOPBIX BO3MOXKHO MpHU OOBIYHOW arpoTexHuke. «Jlerkwe» ke pasHOBUIHOCTH WX
OTHOCSIT TaXOTHOIIPUTOJHBIM 3€MJISIM, HCIIOJIb30BaHUE KOTOPBIX B 3€MIICJICITUM BO3MOXKHO JIUIIbL TMPU
YCJIOBHH TIPUMEHEHHS TPOTHBOIPO3MOHHBIX MEpONPHUATHH. I Momy4eHHs BBICOKMX M YCTOWYMBBIX
ypOXKaeB Ha ONHCBHIBAEMBIX IOYBaX TpeOyeTcs MpOBEICHUE MEPONpPUSATHH MO OOophOe 3a HAKOIUICHUE H
COXpaHEHHE BIIard, IPUMEHEHHE OPraHO-MUHEPAIBHBIX YI0OpeHHH, 0cO0eHHO (PochOpHBIX, TaK KaK OHH
KpaiiHe HeJ0cTaTOYHO obecreueHbl hochopom.
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T.K. Canuxosn
JL.H. T'ymuneB ateiaaars! Eypasus YITTHK yHEUBEpCHUTETI, AcTaHa K., KasakcraH,

ACTAHA KAJIACBIHBIH MAHBIHJIAFbI TEO3KOKYUEJEPIHIEIT TOIIBIPAK
KAMBIJIT'BICBIHBIH ®U3UKAJIBIK KACUTETTEPI

AHHOTanusi. 3epTTey HOTHIKECIH/IE TE0IKOXKYieaepie TONbIPAK KaMbLIFBICHIHBIH (DH3UKAJBIK KACHETTEPI MEH
OHBIH MOP(OIIOTHANBIK Oenrinepi aHBIKTANAbI: KATTHI (pa3achIHBIH KeJeMi MEH THIFBI3IBIFBI, KOIEMIK CaIMaFrbl,
TOMBIPAKTBIH, bUIFAJIBIIBIFBl, MEXaHUKAIBIK KYPaMbl, TOMEHI1 KOHE TOJBIK CY CHIABIM/BUIBIFBI, ©CIMIIKTEPIiH
TYPaKThl CONY BUIFANIBUIBIFGI, THIMJI BUIFAIBUIBIFBL, TOMBIPAKTAFBI CY JKOHE aya KOpbI, OHJCICTiH KabaThIHBIH
KYPBUIBICHI )KOHE TOTBIPAKTHIH KYPBUIBIM/IBIK KYpaMbl. 3epTTEIreH MAJiMeTTepre OailianbicThl ACTaHa KaJlaChIHbIH
MaHBIH/AFbl T€0IKOKYHENEePIHiH TOMBIPAK KAMBUIFBICHIHBIH (H3UKAJIBIK KACHETTEPIMEH arpOMETEOPOIOTHSIIBIK
JKarJaiIapblH €CKepe OTBHIPBHII 9P KbLIBI TIIIM JKOHE CyapMalibl KepIlepAiH TONBIPAKTHIH Cy-aya KYPriiepiH THIM/II
TaiiJanaHsbIll, aybUIIapyalibUIbK JaKbUIIAPAbIH OHIMIH KeTepyre 00Iabl.

Tipek ce3ep: reo3KoXyiie, KYHTIPT Kapa KOHBIP TOIBIPAK, TOMBIPAKTHIH (PU3UKAIIBIK KACUETTEP], TOMBIPAKTHIH
TBIFBI3/IBIFBI )KOHE bUIFAJIBLIBIFBI, TOMBIPAKTHIH KYPaMBI.
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Abstract. In this article you will learn about the Italian military attack on Tripoli and how young Turkish
officers led by Mustafa Kemal did not hesitate to provide decent resistance to the imperialist forces in the complete
absence of any preliminary measures to strengthen the defense capability of the communities. The article is
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HAITAIEHUE NTAJIBAHIEB HA TPUITIOJIA, YHACTHUE
MYCTA®bBI KEMAJIA 1 ET'O COPATHUKOB B BOPBBE C BPAI'OM

AodcTpakT. B 310i1 craTthe OyaeT pacckazaHO O HAMaJeHUHM HUTAJbSIHCKUX BOUCK Ha TPUIIONM M O TOM, Kak
MoJiofible Typerkue oduiepsl Bo riaBe ¢ Mycradoit Kemanem He moOOsUIMCh 0Ka3aTh JJOCTONHOE COMPOTHUBIICHHE
HUMIIEPUATTUCTUYECKUM CHJIAM B YCIIOBUSIX ITOJHOTO OTCYTCTBHUSI KAKHUX-JIHOO MpEIBAPUTEIBHBIX MEPONPHUITUN MO
YKPEIUICHUI0 000POHOCIIOCOOHOCTH HACEICHHBIX ITYHKTOB. B CTaThe UCIOIB30BAHBI APXUBHBIC JOKYMEHTBI KOTOPbIC
OBUTH B JIOCTYIIE HCCIIEAOBATENEH TOBOIHHO KOPOTKHUH MEPHUOJ U IO CHX ITOP JOCTYIy HE MOJuIeKaT. JJOKYMEHTBI
MPEJCTABIIIOT UCKIYYUTEIFHYIO IICHHOCTh ISl MCCIeJOBAaTelIed MCTOPUHM TpPUNOIMTAHCKOW BOWHBI M UCTOPUU
JTAHHOTO MEPUOJIA.

Kuarouesblie cioBa. Tpunonu, benrasu, Typerkuii 6actnon, CpenuszeMHOe MOpe.

Beenenune

UranbsiHCKME NUAEpBI-HALIMOHAINCTHI, HE jKelas OTCTaBaTh OT TaKUX rocyAapcTB kak ['epmanus,
@panius W ABCTpHUS, y4YacTBOBAaBIIMX B II€peleie CBEp BIHMSIHHUA, MPOBOAWIN AUIIIOMATHYECKYIO
MTOATOTOBKY ¥ BOGHHBIE MPUTOTOBJICHHS HANPABJICHHBIE HA 3aXBaT U 00beAMHEHNE TeppUTOpHid TpHronu
n beHrasy, Ha KOTOpBIX C JaBHHX BpeMeH MpoxuBanu mnoanaHHsle Ocmanckoil Mmmnepun. Ilocne
npoBeneHust bepnuHckoro KoHrpecca, uuesi mpuoOpesna cTaTyc rocy1apcTBEHHON MOIUTUYECKOM JTHHUH,
B pesynbrare KoTopoil 29 cenrsopsa 1911 roga wranbsHiamMu Obi1 oOcTpensH Tpumonu M Hadajgach
TPUIIOJUTAHCKAs] BOMHA B KOTOPOIl, HE CMOTpsl Ha MCXOJ BOWHBI, MOJIOJbIE TypeUKue OQHIEpbI-
noOposonblel Bo raBe ¢ Mycradoit Kemanem npoaeMoHCTpUpOBaIM HEMMOBEPHBIH NaTPUOTH3M H
OKa3aJld HEOLIEHUMbIH BKJIaJ B JIEJI0 OpraHU3alM1 JOCTOMHOTO OTIIOpa UTATIbSIHCKOMY Bpary.

MeTtonosorus uccjaenyemMoii npodjaemsl.
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Jlsl TIONTHOTO WCCIIeIOBaHUs JaHHOW MPOOJIeMbl OBUTM WCIOJIB30BaHBI OOIICHAYYHBIC METOMABI IO
BOCHHOW WCTOpPHM, KaK aHalW3 W CHHTE3, WHAYKIHUA U JSAYKIHUs, CpaBHEGHUE, 0000IIeHuE,
MOJICIMPOBAHUE, CHUCTEMHBIM aHalN3, JIOTHYECKHUE ITOXOIbI, (popManm3aiiis, MOACIHPOBAaHUE, W T.IL.,
KOHKPETH3UPYEMbIE MPUMEHUTEIFHO K BOEGHHOM Hayke. OmHUpanuch Ha OCHOBHBIE METOJbl BOCHHOMU
HUCTOPUHU KaK, IMIUPUUYECKUE, TCOPETUIECKHE METOJIbI U SBPUCTUUECCKUE IPUEMBI, KaK OI[CHKA CUTYyAaIlUH.

CioxuBLIelcsl CUTYallUH Mepe/l BOHOI

UtanbsHckue Muaepbl-HAIUOHAIUCTHI, CTPEMHUBILUECS K 00BEIMHEHUIO PA3IIUUHBIX 3eMENb B PAMKax
UTaNbSIHCKOI'O TOCYIapcTBa, €Iie B Hadane 19-ro Beka HpUCTynWiIM K mporeccy (GOpMUpOBaHMSA
OOIIECTBEHHOIO MHEHHS OTHOCUTENbHO Tpumonu u beHrasm kak o «3emie 00eTOBAaHHON» A
uTambsHCKOro Hapona. C TeyeHHeM BpeMEHH, OCOOCHHO Mocie OObEeAMHEHHs CTPaHbl, 3Ta WUIes JIWIIb
IIMpUIach U CTaHOBUJIACh Bce Oojee momynsipHoid. OgHAKO, TONBKO IOCHE MpOBeAeHUs bepiauHcKoro
KOHTpecca, uiues mpuodperna CTaTyc rocyIapcTBEHHOW monutmdeckoit smHuu. [IpaBurensctBo Uranmm,
ToJIarasi, 4To BEJIMKOM JepKaBe HEMPEMEHHO IOJIAraeTcs BIaJeTh KOJOHUSIMH, TOHAYAIly BOCIPUHUMAIIO
Tpunonu u benrasu peruoHaMyu BTOPOCTENIEHHON BaXKHOCTH.

Korza B 1881 rogy ®@panuus 3axBaruia TyHHC, HA KOTOPBIA M3HAYAIBHO 3acMarpuBajiack Mranus,
UTAIBSIHCKOE IPAaBHUTENBCTBO COCPENOTOUMIIO BCe CBOe BHMMaHMe Ha Tpunonu u beHrasm, He kenad,
YTOOBl OHHU JOCTAIMCh APYyruM rocyaapctBam. Ilocie komonuzamuu Tynuca @pannwmedi, a Erunra
BenukoOpuranueii, Mranus 3amanukoBaia d, B pe3yybTaTe Pa3iUuHBIX JUMIJIOMATHYECKUX MEPEroBOPOB
1 MEPOIIPUATHUH, NCTIONbB3Ys TallHBIE JOTOBOPEHHOCTH U 3aBEPEHUS, il yAaJI0Ch YOeIUTh APyrie BEIUKHE
JepkaBbl B TOM, uTo Tpunonu u beHrasu co BpeMeHeM OyAyT mepeqaHbl B UTAIBSIHCKOE MMOJAYHMHEHUE.
OcmaHCKOe TOCYIJapCTBO OCTaBajoCh B IIOJIHOM HEBEACHWHM O HAJIUYUM OIUCBIBAEMBIX TaWHBIX
JOTOBOpPEHHOCTEH M 3aBepeHuil. OCMaHCKHE TOCYAapCTBEHHbIC NESTENH ObulM abCOJIOTHO YBEPEHBI B
TOM, YTO JPYrHM€ TOCYJapCTBa HUKOIZA HE COTJacsaTcs Ha nepenady Tpumonu v beHrasu BO BIacTb
Wranumn.

B nepuog ¢ 1878 mo 1911 rogsl nyst ycraHoBneHus Binactu HaJl Tpunonu u benrasu npennpunsiia
BCEBO3MOXKHBIE IIard, KOTOpBIE NPUMEHSUINCh TOCYJapCTBAMHM-KOJIOHUCTAMH. [JIaBHOM LENbIO JUIS
Utanuu ObLIO CTpeMIieHHEe K YCTaHOBIICHHIO TOCIOJICTBA B 3KOHOMHUYECKOW M KyJIBTYPHOU cdepax, BOT
MoyeMy OHa TEpBBIM JIEIOM BMEIIanach B CUCTEMY MOPCKHX IEPEBO30K, PACCUUTHIBAS TAKUM 0Opa3zoM
noaopBath 3koHOMUKY Tpunonu u benrasu. Hecmotps Ha T0, uro mnansl Utanuu no Tpunonu u benrasu
y’Ke HU JIJIsl KOTo He Obuth cexpeToM, OCMaHCKOe MPaBUTEIHLCTBO BMECTO TOTO, YTOOBI YCHIIUTH 00OPOHY
MPOTHB HapacTarollell OMAaCHOCTH W arpeccuu, npeanowi odcyxaats ¢ Vrtanueld Bce HOBBIE M HOBBIC
KOMIIPOMUCCHBIE ITyTH BBIXOZA W3 CIIOKUBLIEHWCA CUTyallMd. Takod MOAXOJ MpHWBENT K TOMY, 4To 29
centsiops 1911 roma Hawanmach TypelKO-UTANBSHCKAs BOWHA, B CAMOM Hadaje KOTOPOH HWTAllbSHCKHE
reHepaJibl BOCIIPHHUMAIH €€ KaKk HE0OpEMEHUTENbHBIN «BOEHHO-TYPUCTUYECKUH TOXO.

Hanagenue na TpumnoJsn.

C navana 1911 roga Utanus He mpekpainana MOATOTOBKY K BOSHHBIM JIEHCTBHSM, a 29 ceHTAOps
1911 roma oObsiBuiTa BoliHy OcMaHCKOMY rocynapcTtBy. UTanbsHckuid GuoT B3suT B ocaay TpHIlond U
Benrasu. B raBann Tpumosm Ha TOT MOMEHT HaXOAWIKCH JIBA TYPELKUX KOPaOIs.

Korna nacrano yrpo 1 okts0ps, Ha OZHOM U3 MTANBSHCKUX MHHOHOCLEB ObUI MOIHAT Oenblii ar,
[I0CJIE YETO C ero 6opTa MOCTYHMWIO NPEATIOKEHUE CAaThCs IOrPaHNYHON KaHOHEpCKoi joake «Caitiia bl
Hepwsi» u napoxony «JlepHe», HaXOAALIMMCS B TO BpeMs B raBaHM Ha sikope. KanuTan nonoxuni 06 3Tom
cBOeMy KomaHoBaHMIO. [IoBUHYACH npukasy cBele, «Caiiiaasl Jlepbs», N3MEHUB CBOM Kypc, OTOIIA B
cTopoHy Kpenoctu OcMaHHe, Tlie U cella Ha Melb, a «JlepHe», OTKPBIB BCE€ KHHTCTOHBI, TIOTOMHI CaM
ceOst, JinIb OBl HE TOMAcTh B PyKH K Bpary. O0a Typenkux CyjHa Mpearnowiu cMepTh nopaxenuto [ 1, KIs.
57, Ds. H-I, Fhr. 1/9, 5.18].

B TOT Xe neHp ObLIa OMyONMKOBaHA HOBOCTH O TOM, 4YTO JiBa KOpPaOis, MPUHAJICKABIIMX
uTanbsiHcKOMy (roty, pazdomOmmu «Jlepre». UrtanmbsHckue kpelicepa ¢ NaTbHOOOWHOW apTwiiepuen
Havanu OOCTpesl Topoja, BOJBHO WM HEBOJBHO MOABEpras OMACHOCTH W HTAIBSHCKUAX TpaxIaH,
MPOXKMBABIIMX 3JI€Ch. 3a BpeMs oOcTpena Obuto BhimymieHo 80 MylmIeyHBIX CHAapsIOB, CPEAH BOCHHBIX U
MUPHBIX Tpakaad 06110 MuHOTO youThix [1, Kls. 57, Ds. H-l, Fhr. 1/8, s.17].

B tot xe nenb, TO ecTb 1 OKTAOPs, OT UMEHM aJAMHUpaa, KOMaHAOBABILETO UTAIBSIHCKUM (DIOTOM,
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ObUl CO3BaH CHENHMATbHBIA KOMHUTET, KOTOPBI HampaBHWJICS HEMOCPEACTBEHHO K 3aMECTUTEIIO
rybepHatopa — nedrepnapy becum bero. OcHOBHOI 11embI0 KOMHTETa OBLIIO 00CYK/IEHUE YCIOBUN CAadn
ropoja, BOT IIOYEMY 3aMECTHUTENII0 TyOepHaTopa OBIJIO BEJICHO MPEACTaTh IEPel] WTAIbSHCKUM
KOMAaH/JOBaHUEM IS TOIyYeHHs JaJbHEHINNX pacrnopsbkeHuil. Berpeua mpomnia B MpaBUTENECTBEHHOM
0COOHSIKe, T/Ie UTAJIBSHIIBI ellle pa3 MoTpeOoBaIy caaTh ropoa. | opoacKue BIacTH TOTYaC 03BYyUYHIIN CBOM
JUMIIOMAaTHYECKH CICep)KaHHBI OTBET, M3 KOTOPOro OBLJIO SICHO, YTO y HUX HET MOJHOMOYMU IS
MOPUHATHA TAaKAX BaKHBIX PEHICHUH, M YTO BCE IMOCIENYIOIIME IIaru OYAYyT OCYLIECTBISTHCS TOJBKO
[ocjIe TMOJIyYeHHsI COOTBETCTBYIOIIMX NpHKa3zoB u3 CrtaMOyna, A 4ero ObUIO 3alpoOLICHO BBIACIUTH
JOTIOJTHUTENBHOE BpeMsl. ITaibstHCKOW CTOPOHOU OBIIIO 03BYYEHO, UTO 70 MOTyUeHUs OTBeTa n3 Bricokoit
[lopTel, WTampsHCKHWE Kpeicepbl, 0e3 MaJeHInero CONpOTHUBICHHS HX CBOOOTHOMY TMEPEMEIICHHIO,
JOJDKHBI TIOJYYHTh MPaBO 3aXOJUTh B raBaHb W OpocaTh TaM SKOPb, AJIS YEro ClieAyeT HeMeIJIEHHO
3arIyIIUTh BCE 0OOPOHUTENbHBIE OaTapeiiHble MyIIKH U BBIBECTH U3 CTPOsS Apyrue QopTuUKAIMOHHEIE
coopyxeHus. [Ipy 3TOM KOHTPOIb 1O BBHIMOJHEHUIO IEPEUYHCICHHBIX TpeOOBaHUI Bo3Naraics Ha
uTanbsHCKUX ouuepos. Ha uro Typernkoll cTOpoHOH ObUIO 3asBIECHO O HEOOIMYCTHMMOCTH HOJOOHBIX
TpeboBanwmii. [IpaButenn Tpunonm mpocwnm BEIIETHTH UM BpeMs 0 obena 2 OKTAOpsA, MOCIE Yero
UTAJbSHIIBI BEPHYJIMCh Ha CBOM KOPaOJIH, Moo0eIas nepenath npock0y cBoemy komanmoBanuio [1, KIs.
57, Ds. H-1, Fhr. 1/8, 5.18].

[Mocne obena 2 oktsOpst agmupan TaoHn nu PeBenb B compoBOXIEHHH ABYX O(HUIEPOB W OJHOTO
IpaXJaHCKOTO YMHA BBICAAMIICA Ha Oeper, KyJa OHH MOAIJIBUIA Ha MUHOHOCIHE. MTanbsHcKas qeneranus
mpuObLIa B TYOEpHATOPCKHIA OCOOHSK, TJIe B OYEPEAHOM pa3 OBLIO 03BYyYeHO TpeOOBaHHE CAadu Topoja
KaKk MOJXKHO CKopee, 4YTOObI H30ekaTh OYepeaHOro oOCTpera Tropoja, W Tepelald YIbTUMATyM,
noanucaHHblil agmupanom dapaBemsiy, B KOTOPOM OBUIM TEPEUYMCICHBI T€ XK€ caMble TPeOOBaHUS.
3aMecTuTens rydepHaTopa BMecCTe C AMBU3MOHHBIM KOMaHJOBAaHUEM Ha BCE MPEAJIONKCHUS WTAIbSIHIICB
OTBEYAJHM YK€ 3BYYaBLIMMU paHHee (pazaMd M B OYEPEAHOW pa3 3alpoCHIM TMPEIOCTABUTh HM
HeoO0XoIuMoe BpeMsi Ui TOoNyueHHs pacrnopsbkeHud w3 CramOyna. CieqyeT OTMETHTh, YTO KaOeds,
coeauHsBmve Tpunonu ¢ ManbToil, HakaHyHe OBIIM Iepepe3aHbl CHIaMU UTaIbSHCKOro (iora, Tem
caMbIM Obula HapylieHa npsMas cBs3b Ipunonu co CramOynom [10, S.39]. 3Has 37O, MTaNbsHCKAs
Jeneranysi B OTBET Ha TYPEUKYI Hpock0y coolmiuia, 4To, Tak Kak JUHUM CBsi3u co CramOynom
MOBPEKJICHBI, OHU TOTOBHI OOCYAMTH BOMIPOC CIIa4d TOPOJa HEMOCPEICTBEHHO C CaMBIMH TJIaBHBIMH
npencraButensimu Ocmanckoi Binacti B Tpunomu. Typenkas cTopoHa elie pa3 MoJUepKHyla, 4yTo He
o0JiajjaeT TIOJTHOMOYHMSIMH DPeIlaTh TaKUe BaXKHBIE BOMPOCHI M OYAET NBITATHCS BBIUTH HAa CBS3b CO
CramOynoM 4yepe3 JIMHUM CBSI3U, NPOJIOXKEHHBIE MO Cylle, Wwin depe3 TyHHC, WM, €CIH IMO3BOJMT
UTaIbsIHCKAsE CTOPOHA, MOXKHO OBLIO OBl BOCIIOJIB30BATHCS OECIPOBOAHON CBSI3BIO C OJHOTO U3 CYAEH
uTanbsiHcKoro ¢rora. UranbsHcKas aeneranusi Ha 3TO OTBETHIIA, YTO Ui OOCY)KIOEHHMS CIIOXKHBILIEHCS
CUTyallid Ha O0OpTy aJMHUpANbCKOTO CyJAHa TypKaM CIEIyeT SBUTBCS Ha BCTpEYy C aaMHpaioM
dapagesutn, Mocje Yero UTaNbIHIE Tokuaymn ropox [1, Kls. 57, Ds. H-I, Fhr. 1/9, s.18].

Hemer be#i, BbmonHss QYHKIMH 3aMECTUTENs KOMaHIYIOMET0 JIWBU3MOHHBIMH CHJIAMH,
COCJIaBLIMCh Ha 0OJIE3Hb, HE CMOT OTIIPABUTHCS Ha aJIMHUPAIbCKOE CyAHO. BMecTo Hero pemeHo ObLIO
OTIpaBUTH 3aMecTuTens ryoepraropa becum bes. Ero conpoBoxkmanu Vcmann Geil B uMHE KanuTaHa U
JupexTop aAemapTamMeHTa MO HHOCTpaHHbIM aeiaM Tpumosn Apud beil. UranpsHckuii anMupan
MTOBTOPHJI TPeOOBaHMUS UTANBSIHCKOM cTopoHbl. Ha uto becum beit eme pas coobmiuin, 9To HEe pacmonaraet
MOJTHOMOYMSIMU  JIJISl TIPUHSITHS TaKOTO PENICHHST W TPOCHT BBIIECIUTh HEOOXOIUMOE BpeMs H
MMOCOJEMCTBOBAaTh B yCTaHOBIEHHH CBsA3M co CrtamOynom, 4ToObI OBIIa BO3MOKHOCTH COOOIIUTH O
CJIOKMBIICHCS] CUTYyalldd U TOJYYUTHh COOTBETCTBYIOIIME YKa3zaHHUs. AIMHUpan OTKIOHHI 3Ty HPOCHOY,
nocie vero becum bero m ero compoBoxkgaromuM ObUI BBIIAH YJIBTHMATyM, KOTODPBIM ClieZ0Bao
nepeiaTh TypelKoMy KOMAaHIOBaHHIO, a 3aTeM Typellkas cTopoHa yaamunack ¢ kopadms [1, Kls. 57, Ds.
H-1, Fhr. 1/9, s.19].

B ynprumatyme pykoit aamupana dapaBesuid ObUTH MEpEYUCIICHBI Cleayromue nyHKTel: 1) Jlo
noirydeHus: orBera u3 CramOyiia U Ipy YCIIOBUU C/Ia4M TOPOJia UTANBSHCKUE CYyAa JIOJDKHBI HMETh TIPABO
OecnpensTCTBEHHO OpocaTh SIKOPb B TaBaHU TOpoJa, a TAKXKE HE BCTPEYaTh HUKAKOTO CONPOTHBICHHUS BO
BpeMs MX CBOOOIHOTO mepeMeneHus o BojaM. 2) s odecrieueHus 6€301MacHOCTH UTANBSIHCKUX CYJIOB
Bce OOOpOHUTENbHBIE OaTapeiHble MYIIKH, a Takke Apyrue GopTU(HUKAHMOHHBIE COOPY>KEHUS! JOJIKHBI
ObITh YHHYTOXEHBI. 3) UTambsHCKUM oO(dHIlepaM TOIDKHO ObITh MPEJOCTABICHO IMPaBO KOHTPOJS IO
BBITIOJTHEHMIO YKa3aHHBIX TpeboBanwmii [1, Kls. 57, Ds. H-I, Fhr. 1/9, s.19].

Bnactu Tpumonu conuich Ha MHEHHH, YTO OHM HE MMEIOT NpaBa MPUHATH W3JI0KEHHBIE B 3TOM
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yIbTUMAaTyMe TPeOOBaHMSA [0 MOTydeHus pruka3a n3 CtamoOyna. bimwke k 06emy 3 okTs0ps UTaIbTHCKUI
ouuep, mocnaHHeld anmupanioMm PapaBeiuin, MOMY4YHI OTBET, B KOTOPOM OBLIO Pa3bsCHEHO, YTO
TpeOOBaHUs yabTUMaTyMa He ObLIM MPHUHATHL. B ocMaHCKOM kaOuMHETE€ MUHHCTPOB BCEro TPU IHS Hazaj
IIPOILIM OIIpeiesIeHHbIe H3MEHEHHs, BO IJ1aBe ero renepp Haxomuics Canp [lamra, koTopslii 10 3TOr0 AHA
HE OTJaJl HUKAKUX PACIOPSLKEHUI OTHOCHUTEIBHO BO3MOXKHBIX IIEPETOBOPOB C MTANBSIHCKOM CTOPOHOM.
Botr mouemy MecTHOE pPYyKOBOACTBO TpHIONM Tak YIOPHO IOTYEPKUBAJIO, YTO HE HMEET HHUKAKUX
MOJTHOMOYMH IPUHUMATh TPEOOBAaHUS UTATIBSIHCKOTO aAMUpaa.

BoenHnsIM MUHUCTPOM TIpH OcMaHCKOM nBope 01 Maxmyn LlleBker Ilama, KoTopeIil eme paHbIie
pacnopsiamics cAaTh OEpEroByIO JIMHHIO HTAIBSHLAM WU OTBECTH OCMAHCKHE OOOPOHHUTENIBHBIE CHIIBI
BrUIyOb cTpaHbl. OmHAaKO B OTBETE€ MTAIBSIHCKOMY aIMHpally, BOIPEKHU PpAaCIOPSLKEHUI0 BOCHHOTO
MUHHCTpA, OBUIO 3asBJIEHO, YTO HAPOJ M BIAacTH TpUIIONM TOTOBBI 3aINMINATH €ro J000M LEeHOH, 10
TIOCIIeIHEH KaIulk KPOBHM IIPEICTAaBHTENICH MECTHON BIacTH W apabckux skuteneir. Ocoboe BHUMaHHUE
o0pamajgocs Ha TO, YTO B ciydae OOMOapAMPOBKM IOpoja THICSYM HM B YeM HE MOBHHHBIX MHPHBIX
rpaXJaH, ¥ MECTHBIC JKUTEIH, U MHOCTPAHLbI, OKAXYTCS B CMEPTEIbHONW OMACHOCTH, B TOM YHCIIE HE
ObUIO BO3MOXKHOCTH MPEAOCTaBUTH T'apaHTHUHM O€30MaCHOCTH M HTAIbSHCKOMY HAy4HOMY KOMMHTETY,
HaxoIWBIIEMYCsl B TO BpeMs B Tpunonu. B 3axitoueHue emie pa3 ObUIO 3aIpOLICHO OMOJHHUTENBHOE
BpeMms Ais cBsi3u co CtamOysom.

Typeukue BiIacTd TropoAa BOCHPUHSUIM WTAIBSHCKHE TpeOOBaHUS, ONMCAHHBIE BBIIIE, Kak
TpeOOBaHUE KaNWUTYJSIUMM, C 4YeM OHM HE MOIVIM COrjlacuthes. Tem Oosee, HE MOIYYHMB YETKHUX
pacnopsbKeHU 0T NMpPaBUTEIbCTBA, HACTAWBAs HAa OTCYTCTBUU IIOJIHOMOYMI Ul NPUHSATUS PEIICHHUS B
TakOM Ba)KHOM BOIIPOCE, TYPELKHE BIIACTH >KEJIANM MOJIYYHUTh BO3MOXKHOCTH IepenaTh TpeOOBaHUS,
MOJTyYCHHBIE OT UTAIbIHCKOM cToponsl, B CtamOyn [1, Kls. 57, Ds. H-1, Fhr. 1/9, s.19].

Yepe3 nocTaTouHO KOPOTKOE BpeMsl IIOCE TOro, Kak anmupany PapaBeiuid NpeAoCTaBUINM OTBET
TYypelKHUX BacTeid, KOTOPBIHA, MO CYTH, O3HaYaJl OTKAa3 MOAYMHUTHCA HUTANbSHLAM, C aIMHPAIBLCKOTO
cynHa «benenerro bpur» B 15.30 OBUIO BHIMYIIEHO MEPBOE IYIICYHOE SAPO, MOCIE Yer0 M Hadaics
obctpen ropoaa. OroHs Bencs B CTOPOHY (HOPTU(PHUKALMOHHBIX COOPY>KEHHUH, HO YacTh siiep AoJieTana u
70 TOPOJACKUX KBapTajioB. BbUT OoTAaH mpuKa3 HEMEIUIEHHO HadaThb OTBETHBI OTOHb W3 MPUOPEKHON
kpenioctd. O00roAHBINH 00CTpeN U3 MyHeK MeXAY (JIOTOM M KPENOCThIO MPOJOJDKAjIcA IO MpHU3bIBa Ha
BEUEPHIOI0 MONUTBY. Ilymeunsle siapa, MMEBIINECS B PACHIOPSLKEHUH 3aLIUTHUKOB TyPELIKMX OaCTHOHOB,
MMeNH MaKCUMAIbHYIO aajdbHOCTh monera a0 2000 metpoB. A wuTanbsHCKHH (GIOT OBLT OCHAIICH
KpYIMHOKaIHOEPHBIMH SiApaMu ¢ JanbHOCTEIO0 Tojera 10 9000-10000 meTpoB. UMeHHO TakuMu sipamMul 1
OCYILECTBIISIICS 00CTpeN ropoa.

K nauvamy Broporo srama oOcTpena, KOrja BO3MOXHOCTH TYPELUKUX MYHIEK OBUIM H3y4YEHBI
OKOHYATENIbHO, UTAJbSHIbBI TPUOIU3MINCh K TOPOLY M HPOIOIDKMIN 00cTpen yxke ¢ paccrosHust 3500
MeTpoB. OT B3pBIBOB LIPAIHENN B TOPOJCKUX KBapTajlaX y HACEICHHUS Hayalach IaHUKa.

K Beuepy, xorma obcTpen yTuxX, OKaszajaoch, 4To Ha (opruduxannoHHON uHWUU ObutH yOuThI 11
YeJIOBEK U MONTyyrsiu paHeHus 20 4eoBex.

ITo pe3ynpraram oOcTpena CTajlo SCHO, YTO CIOMJICH AyX HE TOJBKO MECTHOI'O HACEJICHUs, HO U
BOCHHBIX. HeyMeHHe KOMaH/I0BaTh U MOJIHASL PACTEPSIHHOCTh O(PHULIEPOB-apTUILIEPUCTOB, HEOOYUEHHOCTD
COJIJIaT, UCTOJIb30BAaHUE MYIICYHBIX SAEP, KOTOpbIE Ja)ke HE JOJETaM 0 Bpakeckoro (jora, B TOM
YHuciIe W HEeIOCTATOYHAs KpernocTh (OPTUPUKALNUOHHBIX COOPYXEHHH CTald NPUYMHOW MAHUKH H
OTYassHUS Kak O(UIEpOB U COJIIAT, TaK U KuTeiel ropoaa. [IpakTuiyecku BceM CTajo yKe MOHATHO, YTO
OpU TaKUX YCJIOBUSX 3aIIUTHTH TOPOA OT Bpara OyJeT HEBO3MOXHO. B pesynbrare, KOTOpHI HE
3aMeanil ce0sl MpOSBUTH, HAYAIMCh T€ WJIM HMHbIE HETATHBHBIC MPOSBICHHUSA, OCIAOJISBIIME CHIIBI
comnpoTusieHrss. OOOPOHUTENBHBIE MMO3UIMN U YKPETUICHUS ObLIH MOKUHYTHI. CIOXKHUBIIAsCS 00CTaHOBKA
pasnarajga MOpaJibHBI HACTPOH BCEX BOCHHBIX OTPsAAOB. BO€HHbIE M MECTHBIE KHUTENIU CTAIH CIELIHBIM
MOPSJIKOM ITOKHIATh TOPOJI M cOOMpaThes B BoeHHOM narepe Keipkkapsi [1, Kls. 57, Ds. H-I, Fhr. 1/ 10,
s. 20; 3, C.1, 5.300-301].

Ha camom nene, B TOT MOMEHT, Korja Hadajcst o0cTpes Tpumnonu uTaiabssHCKUMU ITyIIKaMH, B TOPOJie
HaXOJWJIOCh HE3HAUNTENIFHOE KOJMYECTBO BOCHHBIX. bOIbIIas 4acTe BOGHHBIX CHJI, COTJIACHO Pacmopsi-
KEHHI0 BOGHHOTO MUHHCTpA, BO rnaBe ¢ Hemer beem, mpeacTaBisBIIMM JUBU3MOHHOE KOMaHIOBAaHUE,
elle 3a JeHb J0 ONKMCHIBAEMBIX COOBITHI MOKHMHYJa TpUIONM M HampaBWJIach B CTOPOHY ropoaa ['apbsH
[3, c.1,5.299].

BbIBO BOGHHBIX CHJI M3 TOPO/Ia IIPUBEN B TOJIHOE 3aMELIaTeNbCTBO 3aMecTUuTeNs ryoepHaropa becum
Bes. On Hanpasun coobmenune Hemer bero, B koTopoM coo0mianock, 4To B MpUOPEKHON KPETIOCTH U Ha
($opTH(UKATNOHHBIX COOPYKEHHUSIX NPAKTHUYECKH HE OCTAIOCh BOCHHBIX, 4 3HAYUT, HEBO3MOXKHBI HE
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TOJIBKO 000pOHa TOpojaa, HO M obecriedueHre 0Ee30MacHOCTH JKM3HU M MMYIIECTBA MECTHOTO HACEIEeHUS,
YTO HANpsMYI0 YKa3bIBa€T Ha HECOCTOSATENBHOCTh T'OPOACKHUX BJIACTEH B CIOXMBIIEHCS CHUTYaIHMH.
Hecmotps Ha TO, uTO 3amecTturens rybepHaTtopa becum beit He MOKuMHYI TOpoA M OCTalCsS B HEM IS
BBIIIOJIHCHNS BO3JIOKEHHBIX Ha HEro o0s3aHHOCTEH, (DakT OTXO#a BOEHHBIX CHJ, MOJYMHSBIINXCS
JUBU3HOHHOMY KOMAaHAOBAaHHIO B CTOPOHY l'apbsiHa, CyIECTBEHHO IOJIOpPBajl aBTOPUTET 3aMECTHTEIIS
ryoepraropa B Tpuronu. B 310 xe BpeMst ObLIM OTKPBITHI BCE TOPOJCKUE TIOPHMBI. YJIUIBI 3aII0JIOHMWIN
Mapozepsl 1 rpabureny. B nepByto ouepeab OHU HANIPaBUIMCh K KPEMOCTH, OTKyZa ObLIIM BBIHECEHBI BCE
BEIIM M MaTepUalIbHblE IIEHHOCTH, KOTOphIE IONAJAINCh MOA PyKy rpabutensm. boun B kpenoctu u
TaKue TKEIIbIe CYHIyKH, KOTOPhIe HEBO3MOXHO OBIJIO HE TOJIBKO BBIHECTH, HO U IPUIOAHATE. [ paburtenn
pa3duiaM 3TH CyHAYKH M pacxBaTaiu MX conxepxumoe. Ckiaapl ¢ opyxueM U Ooelpuriacamu, CKIaibl ¢
IIPOBHAHTOM, JIOMa >KUTENCH, MOKUHYBUIMX TOpOJ, TaKKe ObUIM JJAKOMOM A00bIuell Iuii MapoaepoB U
rpabuteneii. [lomoOHas y4acTh MOCTHIIA AaykKe BOGHHBIM rocnuTanb. llanueHTsl ObUTH BHIOPOIIEHHI 3a
Ipenensl 34aHus, a BCe UMYIIECTBO TOCIIUTANS MOABEPIVIOCHh Pa3rpabieHuI0. 3AaHue roCcyJapCTBEHHOTO
apxMBa TaKXKe ObUIO MPAKTUYECKH YHHYTOKEHO. XPaHHUBIIHECS 34E€Ch KHUIM C ONHUCSIMH 3€MEJIbHBIX
YYacTKOB M IPOYMX BJIAJCHUHN MOMAJIH B PyKH ONPENENIeHHON IPYIIbI JHL, KEeJIABIIUX U3BJIE€Yb BHITOLY
OT 3aBJAJICHUS TAKUMHU JTOKYMEHTaMH. DTH JIMLA pa30UiIM BCe OKHA U JBEPH 31aHHsI, BOPBAJIUCH BOBHYTPb
M YCTPOHJIM TaM TIOTPOM, KpyIiia BCE Ha CBOEM ITyTH M TIPUBOJIS JJOKYMEHTHI B HeroHocTh [1, KIs. 57, Ds.
H-l, Fihr. 1/11, s.21].

To e camoe IPOU30ILIO U B APYTUX MPAaBUTENBCTBEHHBIX 31aHIIX. OHAKO ObUTM B TOPOJE U TaKUE
XKHUTENH, B YUCIO KOTOPBHIX BXOAWJIN M MECTHbBIC €BpPEU, KOTOPbIC TOTOBBI OBLIN 32 OECLEHOK CKYNHUTh Y
MapoiepoB HABOpPOBaHHOE. BO3MOXKHOCTH KyNHTh KOBpBI, MeOe€db, KyXOHHYIO YTBapb, TYPELKYIO
BOeHHYIO0 (hopMmy, 0OyBb, Oelbe, YTIOTH, OPYXKHE M OOCMPHITACHl 10 HHU3KOW IIeHe MPUBEIH ITY YacTb
HaceJIeHUs B AUKUN BOCTOPr. BHHTOBKH-May3epbl MPOAABAINCH 32 Ba Kypyma. MemoK MyKHd MOKHO
ObUIO KyNUTh 3a ABa (PpaHKa, OMIOH OT MOJIOKA AOBEPXY 3alOTHEHHBIN CIMBOYHBIM MAcIOM MPOIABAJICS
3a yethipe ¢panka [1, Kls. 57, Ds. H-I, Fhr. 1/ 13, s. 26; 3, c.l, 5.299-300].

PanaUM yTpOM 4 OKTSAOpS UTANBIHCKAN (IIOT BHOBb Haval oOcTpern ropoa. Emie HakaHyHe BOCHHEIE
NOKUHYIH (OPTH(UKALMOHHBIE COOPYXKEHUS, IOATOMY SApa JIETeNIM TOJIBKO B OAHOM HampasieHuu. B
TeueHue oOcTpena, UIMBIIErocsl Mojdaca, OblI momopBaH OacTuoH Typryr, B KOTOPOM HAaXOIWJICS
apceHall TYPELUKOH CTOpPOHBI, B pe3yjbTaTe 4Yero HpOM30Ila 4Yepela B3PHIBOB, IOBEPriuas B YKac
MeCTHOE HacesieHue. JIrou He 3Hallu, KaK CIIaCTU CBOM >KU3HH. | pyIa BEICOKOIIOCTaBIEHHBIX TOPOICKUX
YMHOBHMKOB M MECTHOM 3HATH BO IJIaB€ C MIPOM Tropoja 0 MMEHM XacyHe beil ormpaBmimce K
3amecTuTelto ryoepHaropa becum bero, rae n3noxuiam cBou TpeOOBaHUS, CYyTh KOTOPBIX 3aKJII0YaNIach B
TOM, YTO IOCKOJIBKY KpPenocTb M (HOpTHU(PHUKALUOHHBIE COOPYKEHHUS OCTAJIHCh 0€3 3allUThl, U TOPOILY
HEYEM OTBETUTh HTAIbSHCKOM CHJIe, paiy CIIaCeHMs >KU3HEH TOpo’KaH M WX JAETed M HeIOMyLIeHHs
MacCOBBIX YOHICTB M PE3HH, CIEIYET KaKk MOXHO CKopee caaTh ropoj uranbsaiam [1, Kls. 57, Ds. H-1,
Fhr.1/12, s.24].

becum beil B cBoeM oTBeTe Irpymiie YMHOBHUKOB, JKENABLUIMX CAATh FOPOJA MTANbSHIAM, COOOLIMI,
YTO HE MMEET NpaBa NPUHUMATh OJOOHbIE PEIICHUS] CAMOCTOSTEIbHO, UTO €My CIIeAyeT OOCYIUTh 3TOT
BOIIPOC C TMBU3MOHHBIM KoMaHoBaHueM B juue Hemer bes u nomyunts ot Hero onoOpenue. becum beit
3aBepHJ YNHOBHUKOB B TOM, YTO KakK TOJbKO OyneT moiydeH orBeT oT Hemer besi, HemennenHo Oyzer
paspaboTaHa cTpaTerusi MOBEACHUS A Bcero ropoga. W neicTBUTENBbHO, HE Tepss IParoleHHOTO
BpemenH, becum beit ornpasun x Hemer bero ronna, koropomy ObUIO MOpYy4YeHO mepenaTb TpeOoBaHUs
BBICOKOIIOCTABJICHHBIX TOPOJICKUX YMHOBHUKOB M IMCbMO, B KOTOPOM COOOILAJIOCK:

«IlockonbKy BOMpOC CAa4M ropoAa JOJDKEH pellaThes B MPUCYTCTBUH OOOMX M3 HAc, HE MOCTABHB
Bac, MOYTEHHEHIIEr0 rOCIOANHA, B U3BECTHOCTD U HE TOJIYYUB OT Bac OTBETA, 1 HE UMEIO IIPaBa 4To-I100
MpeaNpPUHUMATh, O YeM M COOOIINI IPECTABUTEISIM MECTHOW 3HATI.

Becum beit B cBoemM muceMe Mpocuil mepeaarbh ¢ OJHUM U3 JIOBEPEHHBIX JIML YETKHE MHCTPYKLIUHU
JanbHEeHIINX JieiicTBUi, Oyap TO caya ropoia Win 00OpOHAa M CONPOTHBIEHME Bpary. B muceme Obuin
CTPOKH M O TOM, YTO MECTHBIE >KUTENM NPOCAT, YTOOBI BIACTH OOPAaTHUIIMCh B KOHCYJIBCTBA Pa3HbIX CTPaH
C TIPOCHOOH 3aIUTUTh X OT UTAIBIHIICB U OKa3aTh HeoOxoaumMyro momorps [1, Kls. 57, Ds. H-l, Fhr. 1/
12, s.24].

HeynosnerBopennass otBetom becum best mecTHast 3HaTh MOKMHYJA T'yOEpHATOPCKHI OCOOHSK U
coOpayiack B OZHOH 13 OiM3IeKauX MeueTer A AanbHeiimero oocyxaenus. beuto pemeHo co3aate u3
qrciaa coOpaBIIMXCS AeJNeraluio, KOTopas NOJDKHA Obula OTIPAaBUTBCS K HTANbSIHCKOMY aaMHpany.
[TpuObiB Ha amaMupanbCKui KopaOsb, neneranus coodmuna agmupany @apaBemnu, 4TO B CKOpOM
BpPEMEHH Topo OyJeT caaH. A B 3TO BpeMs OIWH U3 MECTHBIX KYMNLOB MO0 MMeHH Xamude BOAPY3HI Hal
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rybepHaropckuM ocobusikom 6enbiit durar [1, Kls. 57, Ds. H-I, Fhr. 1 /13, s. 25; 3, ¢.T, 5.120].

HoBocTh 0 TOM, 4TO ropoja rOTOB K C/1ade, CHadaja IepeaaBasach ¢ ONMACKOH, HO IMIOTOM MECTHBIC
KUTEITN Pa3HECIH HOBOCTh IO BCEM YJMIAM, TOTJa M HAaYalnuCh BOJNHEHHUS W Oecropsaku. Haugamuchb
CIlydau JIe3epTUPCTBA M3 OTPSAAOB JOOPOBONBIEB, HAXOMMBIIMXCSA 3a IpelNellaMd Topojia, COJIATHI
eIl TOCKOpee BEPHYTHCS B CBOM CEMBH, IOMOYb MM B OCaXKJIEHHOM M TOTOBOM K cIade ropoje.
WtanbsHIbl MOAKYNWIN YacTh HACEJCHHUS, CIETaB MX CBOMMHU CTOPOHHHKAMH. DTHUM JIMIIaM OBLIO
NPUKAa3aHO HAHATH IJIAIIATaeB, KOTOPbIE Ha YIUIAX TPOMKMMH KPUKAaMH TIPH3BIBAIM HApPOJ CHaBaTh
May3epsl o 10 ¢paHKoB 3a MITYyKy. MecTHOe HaceleHHE TOTEPSII0 BCAKYIO HAlIeX Iy Ha OCBOOOXKIEHHUE
ropoja M MOCHEHIWIO MPOATh UMEBIIEECs Ha PyKax OpYKHE UTANBSHIAM. 4 U 5 OKTAOPS KOTHMYECTBO
MPOJAHHOTO OPYXHs TPeBbICHITO aecsTh Thicsa enunuil [1, KIs. 57, Ds. H/1, Fhr. 1/13, s.26].

3amectutens TybOepHatopa becum beil, jkemas yKpenmuTh BIHMSHHE TOPOJACKHX BIAacTeil B
CIIOXKUBIIEHCS O0OCTaHOBKE, HACTOATENbHO Tipocwn Hemer bes orTmnpaBuTe B TOpPOI BOEHHOE
nonkperuienne. HactoiumBoctes becum bes yBeHwamack ycmexoMm W TmepemoBoil 0aTaibOH, paHee
BBIBEICHHBIH 13 TpHIIONM, OomATh BEepHYIJCS B ropoi. biaromapst Bo3BpamieHHI0 BOGHHBIX, MyCTh M Ha
HETIPOIOJDKUTEIbHOE BpeMs, B Topojie Botaprics nopsaok [1, Kls. 57, Ds. H-1, Fh.r 1 /14, 5.27].

C HacTyIuIeHHEM HOYHW THUIIMHA U MOPSANOK OBLIN HapyIIEHHL. |'pynmupoOBKO BOOPYKEHHBIX JTFOICH
ObLTH OTpabeHbl OpYKEeHHbIN ckia u (hadprka, MpUHAAIEKaBIIAs aHTIYaHaM. HecKoNbKIM maTpyIsM,
BBIJICTICHHBIM W3 BEPHYBIIETOCS B TOpOJ OaraqbOHa, HE XBaTWIO CHJI COBJAJaTh C BOOPYKCHHBIMH
rpaburemnsmu. Kaszaixoch, 94To OCMaHCKOW BIACTH B TOpOJE HPHIIEN KOHEI. 3aMecTHTeNbh ryOepHaropa
NPEANPUHSIT TOCIEIHIO TONBITKYy. OT JMBH3MOHHOTO KOMaHIOBAaHHWS Ha STOT pa3 OH MOTpedoBai
BBECTH B TOPOJI JIOTIOJHUTEIbHBIC BOMCKAa U 00bsIBUTH BoeHHOe mojokenue [1, KlIs. 57, Ds. H-l, Fhr. 1
114, 5.28].

Hemer beit otmanm HeoOXoIuMble PacHOpPsHKEHHS OTHOCHTENHFHO BOEHHOTO IOJOXKEHHMS, OIXHAKO
OCYIIIECTBUTH ITO Ha MPAKTHKE OKA3aJI0Ch HEBO3MOXXHBIM. OCMaHCKOI BIacTH B TpPUIIONN MPaKTHYECKN
HE CYILECTBOBAJO. 3aMECTUTENb KoMaHnytoulero auBusueid Hemer bell otman mpuka3z xomaHaupy
nepeIoBoro 0aTaaboHa HE OKAa3bIBATH CONPOTHBICHHS BPAXKECKUM CHJIaM B CITy4ae MX BBICAIKH Ha Oeper.
Bpemena ocmanckoit Biiactu B ropose 0buta coutensl [1, Kls. 57, Ds. H-I, Fhr. 1 /15, s.29].

Anmvupan dapaBerui Kelajd BOCIIOJIB30BATHCS CIOKHUBIICHCS B ropoje OOCTaHOBKOH, KOTOPYIO
CUHUTAN UJeaJbHO MOAXOMAAIICH Ul Havaia 3axBara ropoja, OTAall MPHKa3 O BBICAJIKE COJJIAT Ha CyILy.
Kpome storo B Pum Oblia oTnpaBiieHa TeserpaMmma ¢ mpocb00ii 0 mojkpersiennn. 5 oktsiops B Tpunonn
OBbLTH HaIpPaBJICHBl BOCHHO-MOPCKHE MOpa3/IesICHNs 0] KOMaHIOBaHUEM MOJKOBHHKA YMOepTo Kanpu.
WranbsHCKHE CHIIBI IPAKTHYECKH HE BCTPETHIM KaKOT0-JIMOO COTNPOTHBIIEHHS BO BPEMs 3aXBaTa ropoja.
Ha 3nanusix v GopTHPHUKAIIMOHHBIX COOPY)KEHUAX ObLIHM BBIBEIICHBI UTANbsHCKHE (iaru [3, C.1, 5.119].

WTanbsHCKMM OKKYNAIlMOHHBIM CHJIAM COJCHCTBOBAJIM NpOXHBaomue B Tpurmoiam eBpew,
KEJIaIoIINe B YCIOBUSIX BOMHBI TOTOJHUTH CBOM KapMaHbl U TEM CaMbIM MOCOACHCTBOBAIM MTANIbSHIIAM
IpH OKKyMaruu ropoja Tpumoiu [8, s. 29].

3axBaT TOpoja HayalCs YTPOM 5 OKTAOpsS M yKe K Beuepy Obul 3aBepieH. ['yOepHatopom ropoja
Obl1 Ha3HaueH aamupan bopea Puyum, a momkoBHUK YMOepro KaHbM — KOMaHIAMPOM OKKYIAIIHOHHOTO
Kopmyca. beiBmmii 3amectutens rybepHaropa becum beil, 1o mocneaHero MoMeHTa He TOKHIABIIHIA
ropon, Obul apecroBaH. HoOBBI WTaNbSHCKUI T'yOepHATOp MEPBBIM JEJIOM CTPEMHJICS K TOMY, YTOOBI
npuaath (GaxkTy OKKYMalUH JISTUHTUMHOCTH B IJIa3aX MECTHOIO HAceNeHHs M YBHIETb €ro CMHPEHHE U
MOKOPHOCTB, BOT MOYEMY OH oOpaTuics K Hapoay ¢ oduimansHbM 3assiaenueM [1, Kfs. 67, Ds. 322,
Fhr.9].

3a oaMH JieHb 10 3axBaTa TPHUIONN UTANBSHIIBI yxe 3ansau ropon Toopyk [1, Kls. 57, Ds. H-I, Fhr.
1-10, Tobruk Ceridesi]. 16 okrs0pst cnancs u ropox [depue [1, Kls. 57, Ds. H-l, Fhr. 131, 5.263], Bciex 3a
atuM, 20 okTs6ps, cnancs u ropox benrasu [1, Kls. 57, Ds.IH-1, Fhr. 65, s.130]. Takum oGpa3om,
UTaNbsIHCKHE OKKYHAlMOHHBIE CHJIBI 3aBJaJIeld CaMbIMH OCHOBHBIMH MPUOPEKHBIMH HACEICHHBIMU
MyHKTaMH, TIOCJIE Yero MJIaHUPOBAJIOCh HANPABUTh BOMCKA BO BHYTPEHHUE PAaOHBI CTPAHBI.

Yuyacrue Mycradsl Kemans n ero copaTHuKoB B 60pb0e ¢ Bparom

B BOGHHBIX M MOJUTHYECKUX KPYTax y>K€ BCEM CTaJlOo MOHITHO, YTO Y OOOPOHUTENBHBIX OCMaHCKHUX
CHJI, PAcIOJIOKEHHbIX B TpUMNONM HET NOCTATOYHOW MOLIM, YTOOBI MPOTHBOCTOSTH COBPEMEHHOW H
XOpOILIO BOOPYXEHHOM MTaNbsIHCKOW apMuu. Bce cumrtanu, 4To cOBCEM CKOpO, HEB3Wpas Ha IMOMNBITKU
COIpoTHBIeHHUs, VTanmus 3aXBaTUT MOCJIEAHNN yJacTOK OCMaHCKUX BiaaeHui B CeBepHoit Adpuxke. Kak
y’K€ OTMEYaJloch BBINIE, OCMAaHCKOE BOEHHOE MUHHUCTEPCTBO B TIEPBBIE JHH BOIMHBI pa3pbIBAIIOCH OT
HEPEMIUTENFHOCTH M TI0Jarajio, YTO BO3MOXHOCTH Pa3pelICHUs] BOCHHOTO KOH(MJIHMKTa JISKUT HE B
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YCHUJICHHHU COIIPOTHBIICHUS Bpary, a B MOUCKE MOJUTUYECKUX PELICHUH, cliocoOHbIX npuBectu HTtamuio K
MHUpHOMY yperyaupoBanuio koudumkra [1, Kls. 57, Ds. H-l, Fhr. 1/9, s.18]. Ho cpa3y e mociue
OKKYIalMy TpUIOIM CTalo COBEPILEHHO SICHO, YTO HUKAKHE ITOJUTUIECKHE METObI TyT He oMoryT. Hu
ofHa W3 cTpaH OblJa HE IOTOBA IPEUIOKUTh MHUPHBIN IUIAaH WTAIbSHIAM, I[IOCMEBIIMM 3aXBaTHTh
Tpurmonu. Bricka3piBanuch u 0ecCriopHbIe apryMEHTHI B MOJIB3Y TAKOW MO3WLWHU. Bpems s okasaHus
MOCPEIHUYECKUX YCIYT yIUIO O€3BO3BpPAaTHO. Y OCIUBIINCH B TOM, YTO KPYIHbIC ACP)KaBbl HE HAMEPEHBI
BMEIIMBAThCS B IUIAHBI UTANbSHIEB, BOeHHbIH MUHUCTP Maxmyn Ulesker [lama, sxenast Tak win uHade
NpUHYIUTh WTanuio K MUPY, IPUHSAJI PELICHHE YCHINTh BOCHHYIO MOLIb TpuUnoiau U 00ecneuuTs ropos
JUIsl JaJIbHEHMINero compoTuBiieHus Bpary. KomanmoBaHHIO BOGHHOTO nojpaszieneHus B Tpumonn Oblia
OTIIpaBJICHA TeJerpaMma, B KOTOPOH COO0IIanoCh, YTO CIEAYeT 3aAeHCTBOBATh BCE BOSMOXKHBIE CPEACTBA
JUISL YCHIICHUSI 000POHOCTIOCOOHOCTH TOPO/Ia IPOTHB UTabssHeKoro Bpara [1, Kls. 57, Ds. H-1, Fhr. 1 /14,
s.28].

B cooTBercTBMM C MpHKa30M BOCHHOTO MUHHCTPA, U1 HOATOTOBKH OTIIOpPA UTAJIBSHCKOW apMHH,
3aBJaJieBIIei OeperoBoil IMHUEH, TypeLKUe BOCHHBIC CHIIBI  OTPsABI 10OPOBOJIBLIEB HAYAIN COOMPAThCS
B ['appsine. OTX01 BOEHHBIX K ['apbsiHy BBI3Baj] BOJHEHHSI CPEIUM MECTHOrO HaceneHus Tpuronu, Jroau
YMOJISIZIM BOGHHBIX HE HMOKHUIATh IOPOJ, IoJjiarasi, YTO Takhe MEepPEeMEIlEeHUs apMENCKUX MOApa3ieleHUH
O3HAYAIOT Hayaso 3BaKyaiu. Kpyrom napuia nanuka. Hapox cuuran, uro apmus npenana ropox [1, KIs.
57,IDs. H-l, Fhr. 1/47, 5.94]. ImeHHO B 3TO BpeMs Ha apeHe COOBITHIl MOSIBUIACH JINYHOCTD HACTOSIIIETO
reposs — CymneliMana Onb-bapyHu, OH OBUI OJHMM M3 OCHOBHEIX OPTaHWU3aTOPOB COMPOTHBIICHHUS
UTaNbsHCKOM OKKynauuu. biaromapst ero yvyacTuro yBEIMYMWICS HE TOJBKO IOTOK JOOpPOBOJIBLIEB,
HaNpaBJIABLIMXCS BIUIyOb CTPaHbl, HO ¥ YBEJIMYMINCH IOCTABKU POIOBOJILCTBHS U APYroil He00X0AUMON
nponykimu [1, Kls. 57, Ds. H-I, Fhr. 1/28, s.56]. Hemer beii Tak e jaenan BCe BO3MOXHOE IS
OpraHU3ally IEePEIBIKEHHUS BOCHHBIX CHII B [ 'apbsiH U co31aHus JOOPOBOJIBYECKUX NOAPa3aeICHUH.

Okkynamus beHrazu mnpoumia CHOKOlHee, 4yeM OKKynauus Tpumoivd, U HE IOpHUBENa K TaKUM
BonHeHussM B obmrectse [1, Kls. 57, Ds. H-l, Fhr. 131, s.263]. B 3ToM pernoHe mpokuBajio 0OJbIIOE
KOJIMYECTBO CAaHYCHTHI, HA HHUX BO3JIATaJINMCh ONpEIEICHHBIC HaIeXIbl B BOIPOCAX COIPOTHBICHHUS
OKKymaHTam [12].

CoObiTust B Tpunonu pasropajiuch Bce CHIIBHEE, & B 3TO BPEMS CPEAHN MOJIOJBIX TyPELKHUX O(UIIEPOB
POCIIO HEJOBOJILCTBO, MPHYMHOM KOTOPOTO CTajla MOTEPs] YaCTH OCMAHCKHX 3eMelb. Kak Toapko DHBep
beli, 3anummaBmmii B bepimHe IOMKHOCTE BOGHHOIO AaTTalle, MOJIYYMJI HM3BECTHE O HalaJIeHUU
UTaNbSIHIECB Ha Tpumoiu, oH HememieHHO oTmpaBmwics B CramOyn [13, Tefrika:1]. B Canonukax ero
BCTpEYaJX TOBAPHILM, KOTOpblEe TyT e MpenpoBoawin OHBep bes Ha 3acemaHue, mpoxoauBliee B
LeHTpabHOM KoMuTere OcMaHCKOro oOmecTBa eiamHeHHss M mporpecca. Ha 3acemanum DuBep beit
BBICTYIIWJI C PEYbIO, K €r0 CJIOBaM MPHUCIYILANMChH. bbUIO peleHo HampaBUTh B MPAaBUTEILCTBO IUIaH, B
KOTOPOM OIHCHIBAIOCH, KAK MOXKHO OCTAHOBHUTH MTAIBSHCKUX 3aXBAaTYUKOB IIPH MOMOIIN MAPTH3AHCKUX
otpsinoB. CornacHo IUIaHy, BPaKECKHE CHJIBI CIIEIOBAJO 3aMaHUTh BIJIyOb CTpaHbl, IZIé HA HUX IOJ
MOKPOBOM HOYM Hamajiu Obl MapTU3aHCKUE OTPAIbI, TaKUM 00Opa3om, Bpar Obul Obl yHHuTOXEH. Kak
TOJILKO pelleHHe MO IUlaHy Obuto npuHsTO, DHBEp beit Hampasuics B CramOyn. Ero nepBoHauanbHON
LEJIBIO0 OBITO B YCJIOBHSIX IOJIHOW CEKPETHOCTH mpoOpatbes B Tpumonu. OnHako, y3HaB O KalMUTYJISLIUN
ropoza, OH He MOT' YCIIOKOMTBHCS M 0e3 KOHILA 3ajaBan cebe OOUH U TOT ke Bompoc: «Ecau ropox mam,
CTOUT JIM MHE OTIIPaBIATHCA TyAa?» Ho oTBeT Ha 3TOT Bompoc A1t Hero Obl1 OYEBHUICH — OH 00s13aH ObLT
UCIIOJTHUTH CBOM JIOJIT M JI0Ka3aTh BEPHOCTh MCIaMCKoMy Mupy [9, 5.23].

He tonexo OuBep beit coOupanca ornpasutbes B Tpunonu. Benukuit nmunep Oynymero Mycrada
Kemanb, ocHoBarenb OCMaHCKOW KOHTppa3Bedku Temkwiar-u Maxcyca Omped beit, mapmwxckuii
BoeHHbIH atTtame Ann ®erxu beli, Cyneliman Ackepu bell u elie COTHU OQUIIEPOB, pa3IENSIBIINX TE Ke
WAeu, MeuTalld OKa3aTbcsi Ha JuHMM QponTa. JoOpathcst no Tpumonn Mopem OBLIO HEBO3MOXKHO,
Mo3TOMY O(HIEpHl IIAHUPOBAIX MIPEOAOJIETh 3TOT MyTh 1O cyiie, yepe3 Eruner n Tynuc. Cnenosaino
OPUHATH BO BHHMaHHE M TOTEHUMANbHBIA OTKa3 BenukoOputanmu u PpaHIMy NpH HONTyYEHHH
paspelIeHus] Ha TpaH3UT uyepe3 MojaBiacTHele UM 3emiu. DHBep beit, Mycrada Kemans u Dumped beit
nepes OTHpaBIeHUEM B AOJITHH IMyTh elle pa3 coopanuch B ocoOHsike Jusep bes B bemmkrame. 3aecs B
oyepesHON pa3 OHM OOCYIHIIM BCE JETalli HpeAcToslero Meponpustus. B tor xe neHs JuBep beil u
Omped beil noObBaim W Ha npueme y BoeHHoro MuHHcTpa Maxmyna [leskera I[lamm. Ilama
MOJYEPKHYII, YTO MPAaBUTEIBCTBO HE MOXET MO3BOJIUTH ceOe BCTYNMUTH B IIMPOKOMACIITAOHYIO BOHMHY ¢
Uranueil, HO M HE HAMEPEHO CMHPHUTHCA C TEM, YTO NOTEpsAHA YacTh OCMAHCKOH TEPPUTOPHH.
JlonoaHUTENBFHO OH yKa3al Ha TO, YTO B BOIPOcax 0O0OpOHB! TPHIIONU MPHIETCS PAacCUUTHIBATH TOIBKO
JUIIb Ha MECTHBIE CHIIBI U pecypchl. COrjacHO MiIaHy BOSHHOTO MUHHCTPA, O(UIEpPHI-T00POBOIBIIE,
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XKeNaBIIKe IMONacTh B TPUIOIM, OTHPABATCS Tyda B YCIOBUSAX IMOJHON CEKPETHOCTH M TOJBKO TOrIa,
KOT/Ia OCMaHCKO€ IPaBUTEIHCTBO OPHUIHATILHO 00BIBUT BoiHY WTanuu, oduiiepam OyaeT mpemocTapieHa
Bca HeoOxoammas mojaepkka. OcrtaBajicsi elle IIaHC pa3pelidTh BOEHHBIH KOH(DIUKT MyTeMm
[IEPEroBOPOB, B TAKOM CJIydae BCSI OTBETCTBEHHOCTH 3a IMPOUCXOJINEE JUDKET Ha opuiepckue mwiedn [4,
5.29-36].

ITo okonwanmto mpuema DHBep beit HememnenHo nmokmHyn CtamOyn. Temepb ero COmMpOBOXKAAIH
Payd beit, Omep ®eB3u beit n apyrue mmma. OanH W3 HEX OBUT TpeacTaBuTeneM ra3eThl «TaHuHY,
BTOpOH mpexacTaBisa rasery «lepmkroMaH-u Xakukar», ObUI €lle U MIPeaCcTaBUTeNh UH(HOPMALMOHHOTO
OCMAaHCKOIo areHTcTBa. Bce Tpoe ObliM BOCHHBIMH KOppecnoHaeHTamu. MMeHHO 3Ta rpymma nepBoi
ormpasunack B Tpumoiu gepe3 Erumer [11, c. 11, 5.221].

1 HOsOpst 1911 roma Maxwmyn llleker Ilama oTnpaBui B AMBHU3NOHHOE KOMaHAoBaHWe Tpumonm
TeJerpaMMy, B KOTOPOHW COOOIIanock O TOM, 4T0 DHBep belt m mpyrme odumepsl Aepkarh MyTb B
Tpunomu [1, Kls. Ds. H-I, Fhr. 1/58, 5.118].

VYxe k 15 HOs0pst DHBep beit moctur AnexcaHapun U, 3aJepKaBIIUCh 3/IeCh B TCUCHHE BOCHMH JTHEH,
Ha 1oe3/1e TMPOI0JDKIII CBO# IyTh B benrasu na moesne [9, 5.6-7].

Mycrada Kemans, B OymymeM BeIIaroIasicsi TMIHOCTb U TOPIOCTh TyperKoi ucropuu 20-To Beka,
15 HOs0pst 1911 ronma Bmecte ¢ ogaMM u3 JuaepoB OCcMaHCKOTO OOIIecTBa eNWHEHHs U IMporpecca Mo
nMmeHn Skyn Jxemuns beill m rpymnmoil copaTHHKOB ToxKe oTmpaBwics B Tpumonu uepe3 Erumer.
[IpenBaputenbHo OHM OOpaTWINCh B MyOJMYHYIO KaHLEISPUIO OOINECTBa €AMHEHHMsS W Iporpecca ¢
pocb00ii BBIAETUTH UM Ha IOPOTY HEOOXOOUMBbIE ACHEKHBIE CPEACTBA, HO MOIy4YMIH 0TKa3. OnHaKo, KakK
HACTOSIILIME NATPHOTHI, OHM HE H3MEHWIM cBoero pemeHus. Mycrada Kemans Hammcan IOAroByrO
pacmicky 1 B3sut B goar y Omep ®e3u best 200 anrmuiickux ¢yuros [1, Kls. 34, Ds. 106, Fhr.26], mocne
4ero BCS rpyIIa IOTOpONuiIach Ha MOMOLIb OpaThsiM u3 Tpumosnu.

HOcyd Xuxmer batop B cBoeil kHure «JKu3HB M NEATENHHOCTh ATATIOPKA» PAcCKa3bIBA€T, UTO K
Havyaly BOWHBI Mexny Typmmedr m Urammeit Mycrada Kemans ciyxunm B mepBOM MoIpa3ieieHHH
Bricmrero BOeHHOTO MUHUCTEPCTBA, HO TI0 TpHKa3y BoeHHoro mMuHucTpa Maxmyna IlleBkera [lamm Opur
OCBOOOKAECH OT 3aHMMAaeMOil JOJDKHOCTH W Iepelien B HoguumHeHune K oduuepam n3 OcMaHCKOTro
o0mecTBa eAMHEHHs W mporpecca. ABTop cooOmaer, uro korga Mycrada Kemans mepkan myTh B
Tpunonu depe3 Erumer, aHriaumiickue BIACTH KaTETOPHYECKH HE IIO3BOJMIM €My IPOAOJIKHUTH
nepeABwXKeHne 1Mo erumnerckod 3emme. Opnako Mycraga Kemanp mposiBUI  HEMOKOJIeOUMYIO
PEIINTENBHOCTh, W AaHTJIMYaHe BBIHYXJIEHBI ObLTH mpomycTuth ero [14, S.49-50]. B xome Hammx
HCCIIEIOBAaHUH MBI TaK M HE O0OHAPYKMIIM KaKUX-JIMOO JOKYMEHTOB, IIOATBEPKAAIOIINX 3Ty uctoputo. Ho
OpY 3TOM HALUIUCh JOKYMEHTAJbHBIE IOATBEPKAEHUS TOro, 4YTO B TeJerpamme, OTIIPaBICHHON
Maxmynowm IlleBkerom Ilamoii B Tpumonu 2 Hos6pst 1911 rona (o ctapomy ocMaHCcKoMy KaneHaapio 20
gicna Mecsna TempuaneBBens roga 327), coobmanock o ToM, yto Mycradha Kemans HampaBnsercs B
ropoxa Jlxamy Uit TOro, 4roObl OpraHU30BaTh CAHYCUTOB M HEKOTOPBIX PEJIMTHO3HBIX HIeiixoB. B Tom
gyrcie, Mycradpe Kemanro mopydeHo ObIIO BBIOpaTh OJHOIO M3 IIEMXOB M HANpPaBUTh €ro K IJIaBe
CaHYCHUTOB M 3apy4YUTbCS €r0 MOANECP)KKOH, MOCIE Yero B OKKYIMHUPOBAHHOM PETHOHE MOXHO OBLIO OBl
coOpaTh 3HAYMUTENbHBIC CHIIBI AJIsI OCIEAYIOLIEero ux HactymuieHus Ha benrasu win Tpunonu [1, Kls. 57,
Ds. H-l, Fhr. 1 / 60, s.120]. Hamgo monarath, 9TO C YCHJIEHHEM HTAIbIHCKOW yrpo3bl OCMaHCKOE
MPaBUTENBCTBO OJHUM M3 METOJIOB ycuieHusi cBoeid Biactu B CeBepHoH Adpuke BHIOpano myTh
MPUBJICYCHNUSI K COMPOTHBICHHUIO UYJICHOB CEKTHl CEHYCCH, MMEBILMX 3HAYMTENBHOE BIIMSHHE HAa 3THX
3eMisiXx. Bot modyemy otmpaBka Mycradsl Kemans k cekraHTaM-CEHYCCH IOCe Hayaja HTaIbSHCKOW
OKKYTAIIMM CYUTAJIOCH NTPABUIIBHBIM perieHneM. BoeHnslii Munuctp, otnasas npuka3z Mycrtade Kemanto,
HE COMHEBAJICS B €r0 OPraHM3aTOPCKHX CHOCOOHOCTAX M TaJlaHTE OKasblBaTh BIIMSIHME Ha Jroaed. Bor
noyemy Mbl cuntaeM, uro Maxmyn Llesker [lama Hu 3a uTo He oTAan ObI TAKOH CTpPaTErMYECKH BaXKHBIH
npuka3 Mycrade Kemamro, ecan ObI MUHHCTP CUMTa] €r0 HEHAJECKHBIM OQHUIEPOM U Keslasl Aep’KaTb
Oyaywero nunepa Typrun nogaisiie oT ceds.

Mycrada Kemans oTrmpaBuiics B MyThb MOJA BBIMBIIUICHHBIM HMEHEM, TENepb OH ObLI T'a3eTHBIM
XKypHanuctoM 1o umenn Mycrada Hlepud. Jobpasmmce no Anekcanapun, Mycrada Kemans 3a6onen n
BBIHY)KJCH OBbUI NpOJIeKaTh B OOJBHHUIE B TeUeHHE NSATHAAUATH THei. K MOMEHTy BBI3ZIOpOBICHHS B
Anexcanapuio mpubsud u ero copatHukud — Hypu beit u ®@yar beil. Brpoem oHr npojomkwin cBoit
MyTh, HEOTHOKPATHO OQHLEPbl PUCKOBAIM OBITH 3aJepKaHHBIMH CHJIAMH AaHTJIMHCKOTO MOTPaHUYHOTO
naTpyJssi, HO, B KOHIE KOHLIOB, MM YAaJOCh JOOpaThcs 10 BOGHHOTO Jlarepsi Typenkoi apmuu B ToOpyke
[1, Kls. 34, Ds. 106, Fhr.26]. 3mech ux guuno Bcrpetun Iaxem [lama - KOMaHIYIOUMA BOSHHBIM
rapau3oHoM ToOpyka u ero okpecTHOcTel. Tpoiika OTBaXXHBIX O(UILEPOB MPHUCOCTUHUIACH K BOCHHBIM
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IeiicTBUsIM WMEHHO 371ech, B ToOpyke. Cmyctss HekoTropoe Bpemsi JOaxeM Ilamra 3amerwn TamaHT
mrabHoro odurepa Mycradsr Kemans u yxe 12 nmexadbps 1911 roma ormpaBuil BOGHHOMY MUHHCTPY
TeJerpaMMmy, B KoTopoi mpocun niepeBectu Myctady Kemans u Hypu best mox cBoe komangosanue [1,
Kls. 49, Ds. 231, Fhr.1]. Bo Bpemst ipe0biBanust B Toopyke Mycrada Kemasnb ObUT MOBBIIIEH B 3BaHUU U
cran MatiopoMm. Ot TeHepanpHOTO MmTada Breicmero BoeHHOTO MUHUCTEpCTBA 29 HOs10ps 1911 roma OniIa
MOJTydeHa TellerpaMMa, B KOTOPOW coo0IIanock o ToM, 9to 27 Hosopsa 1911 roma Ob11 oAmIICaH 0COOBIN
BBICOYANIUi Tpuka3 nmaaumaxa «lpane-u CeHnifiie» KacaTeIbHO OYEepPEIHOTO TOBBIIIICHUN B BOCHHOM
3Baanu Mycradsr Kemans, 94To maBamo mpaBo M BIpedb OCTaBaThCA HA 3aHUMAaEeMOU TOIDKHOCTH. B Toif
XKe TenerpaMme coobmanoce, 4yro Mycrtady Kemans mnepeBomsT u3 mepBOro mnoapasieneHus
renepaipHoro mrada B Tpethe [1, Kls. 61, Ds. 294, Fhr.8]. Uepes nekoTopoe Bpems Daxem Ilarra ObuT
Ha3HAueH Ha JOJDKHOCTh HavajbHMKA IITa0a, a BMECTO HEr0 K OOSM3aHHOCTAM KOMaHIUpPAa BOEHHOTO
rapuuzoHa B ToOpyke ([epue) mpuctynmn Kemans Ilama. O Bkmage Mycradsr Kemans B memo 3amuTs
Tpunoau OT BpaKECKOro HATHUCKAa MOXKHO Oonblie y3HATh, NPOYMTaB «JIHEBHUK paCHOPSDKEHUI,
KOTOPBIN XPAaHUTCS B PECIyOTUKAHCKOM ApXUBE ATATIOpKa MPH aJMUHUACTpaIuy npesuaenra [5, No:1-b,
Bs.2, Dolap No:1. Kutu:1/1].

Eme onHMM BBIAAIOLIIMMCS MOJIOABIM TYPELKUM O(HIEpOM, MOCIEIIUBIINM Ha MOMOLIb Tpumony,
ObUT TapWKCKUU BOeHHBIN aTTame 1o uMeHH Amm @erxu beir. OH He MOT OCTaTbCs B CTOPOHE OT
COOBITHH, KOTJa ero ONMu3Kue Ipy3bs-o(HIepsl JepXKalld CBOM MyTh B OCaXKACHHBIN Tpumoinm, xorma
4acTh OCMAHCKOW TEPPUTOPHHM, CTOJECTUSIMH NPHHAIJIC)KABIIAs €ro CTPaHe, OKa3anach B pyKax Bparos.
[TomyunB ocoboe pasperneHne ot mapmkckoro mnocia Pripara [lamm, Amn @erxu belr ormpaBmiics B
Tpunonu yepe3 Tynuc. IlepeoaeTriii 10 HEY3HaBAEMOCTH M IO BBIMBIIUICHHBIM UMeHeM, Ann derxu
Beli crynun Ha 3emsto B raBaHM TyHHCCKOro ropona Cdaxc M, HaKOHEN-TO, MOC]E UINTENBHOIO U
MOJIHOTO OMACHOCTEH myTemiecTBys, noctur Toopyka [6, 5.133-134].

OuytuBminch Ha 3eMisix benrazu, Anu ®derxu beill HeMeANEHHO MPUHSI y4acTHE B COBELIAHUM,
npoBoguBiieMcs B mTabe OHBep bes. Crnemyer OTMETHTH, YTO MEXAY KOMAHIMPOM BOEHHBIX CHII
Tpumonmn Hemer beem u mpencraButeneM Moioabix odumepckux kaapoB DHBep beem yxe mposBUIKCH
HEKOTOpBIEC Pa3HOIJIACHs, MOKa €Ile TIIATEIbHO CKPBIBABIIMECS OT OCTaJbHOIO O(QHIEPCKOTO COCTaBa.
Ann ®@erxu bero, KOTOpoMy BIIOCIEACTBUH CYXAECHO ObUIO CTaTh HAYAJIbHUKOM BOGHHOrO 1ITada, ObLIO
MOPYYEHO IpOBECTH HEeMeAJeHHYI0 Bcrpedy ¢ Hemer beem. BhIomHMB BO3JI0XKEHHOE Ha HETO
nopyuenue u BcrperuBlnchk ¢ Hemer beem B ero mrabe, pacnoiaokeHHOM B MECTHOCTH AMH- MaHcCyp.
WUmenno ot Hewer bes u moctynmio mpeasiokeHWe NPUHATH Ha ceds KoMaHIoBaHUe IuTaboMm, Anun
®etxu beii ¢ pagocThto cornacuics [6, $.136-137]. Ha camom fiente 5To OBLIO HE MIPOCTO MPETIOKEHUEM.
Eme 30 cenrsiops 1911 roma takoe pemnierrne Bricmiero BOGHHONO MHHHCTEPCTBA OBUIO OQHUIIHATIHLHO
3aperUCTPUPOBAHO, O YeM B HAJUICKAIEM MOpsIKe ObUIH clenaHbl HeoOxoaumele yBenomienus [1, KIs.
48, Ds. 226, Fhr.8]. Takum 006pa3oMm, BeCb KOHTPOJIb HaJ IMPOIECCOM COIMPOTHBICHUS HTAIbSHIIAM
nepemien B pyKd MOJIOABIX Typeukux o¢uuepos-n1o0poBoibieB. Ainu Perxu beil okasan HeoLEeHUMBIH
BKJIaJ B [EJI0 OpraHM3allM JOCTOWHOIO OTIOpa HWTAJbSHCKOMY Bpary, BelIMKa €ro pojib U B
nocienyomux nodeaax Hajx urtanbsHuaMmu. Ero opuuepckuii yM u TanaHT 0co00 MpOsIBUIIUCH BO BpeMs
MPOBEJICHNsI HACcTynaTtelnbHOW omepanuu 2 HosiOps 1911 roma, xorma wWTanmbsHCKash apMusl TOHECTa
CyllecTBeHHbIE oTepH [7, $.181-183].

B Bricokoii [Topte cTano u3zsecTHo o pazHornacusx mexxy Hemer beem u OuBep beeM, BoT mouemy
yxke 10 nexadbps 1911 ronma Beicovaiimum npuka3oM naaumaxa Hemrer beit Obi1 Ha3HAYeH Ha JOHKHOCTD
ryoepnaropa Tpunomu [1, KIs. 61, Ds. 294, Fhr.10/1]. bnaronapst Takomy Ha3HaueHuto Hemer beli cran
CaMbIM 38KUTOYHBIM U BIMATEILHBIM JIMLIOM TPUIONH, IPY 3TOM UMEBIIMM OTPOMHBINA aBTOPHUTET CPEIn
BOCHHBIX.

Ta yacTe Typeukux oQuUIEpOB-I0OPOBOIBLEB, KoTopas mpodupanack B benrasu uepes Erwumer,
HECMOTpSl Ha BCSYECKHE NIpErpaabl W CIOKHOCTH, BCE TAKW MOIJIM 100paThCs 10 MECTa Ha3HAuYCHHS.
Onnako popora yepe3 TyHuc Oblla HAMHOTO TpyJHEE M ONAacHee, MHOTHX O(HUIEPOB, UCIOIb30BABIINX
UMEHHO 3TOT IyTh, 3aJIepPKUBAJH U OTIPABISUIM B 00paTHOM HampasieHnu. Camoil pacnpocTpaHeHHON
MPUYMHON TaKOT'O PELCHMS MOTPAHUYHBIX CIYKO SBISUIOCH HE3HAHHE MYTEIIECTBYIOIIUX HHOCTPAHHOIO
SI3bIKA U UX CTHJIb OJICKbI, BBIIABABIIMK B HUX TYpELKUX MoagaHHbIx. Korna ¢ ogHoro u3 ¢ppaHIy3cKux
Kopabneil, HanpasnsaBLierocs u3 Tynuca B Tpunonu, ¢ppaHiy3ckue MOJULIEHCKUE CCAAMIN Ha CYIIY JABYX
o(uepoB, OMH U3 KOTOPBIX OBUI B BOGHHOH (opme, a Ipyroil He MocyuTat HYKHBIM MEpe]] MOCaaKon
caiath (ecky, Hemer beli HampaBunm BOGHHOMY MHUHHCTPY THCBMEHHOE 3asBJICHHE, B KOTOPOM
yKa3bIBAIOCh Ha HEOOXOAWMOCTh OTHBIHE OTHPABIATH O(QHLEPOB HE TPYNNaMH, a IO OJHOMY,
MpeIBapUTEIHHO 00ECTICUUB UX TPAIUIIMOHHON apabckoit onexoii [10, c.l, s. 19; 1, Kls. 57, Ds. H-I, Fhr.
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1/59,s.118].

OnBep be#t, mpubbB B canmkak beHrasw, ObII BCTpEUEH MECTHBIMU JKHTEISIMH KaK HACTOSIIIHI
repoii-ocBo0oauTens. MakT pPOACTBEHHOW CBS3M C CEMbEH CaMOro IamWiiaxa BBI3BEIBAJIO B HapoIe
orpomMHoe yBakeHHe K OHBep bero. Ero cumramm 3sreM magumaxa ¥ MO3TOMY HCIOJNB30BANIM IPU
oOmeHnn camoe yBakuTenbHoe oOpamieHue «llamay. YdacTue 3sTs MOBeNHTENs] B CBSIEHHOW BOWHE
«IDKUXaI» MPOM3BENO Ha apaOCKoe HACeJIEHHE caMoe JIydlllee BIeYaTIeHHE, MMEHHO IO 3TOH IpUYMHE
PE3K0 BO3POC MPHUTOK J00poBobieB Ha ¢ponr [1, Kls. 6, Ds. 28, Fhr.5/1].

Ha camom nene conpoTuBieHHE OKKYIIaHTaM HadaJloch elle A0 MpHOBITUsS Typeukux oduuepos. Ho
[JIABHBIM HEAOCTATKOM TOTO NEpHOJa OBIJIO IMOJIHOE OTCYTCTBHE COTIACOBAHHOCTH MEXIY YYaCTHHKAMU
JBIDKEHHS CONPOTUBIICHUS. TeM He MeHee, Nake Takas HeclakeHHas padoTa MPUHOCHIIA CBOU ILIOABI,
UTaJIbSIHIBI TEPIENU MOPAKEHUE, IIPU 3TOM IVIABHOW 3ajadell MO-NIPeKHEMY OCTABAJIOCh CTPEMJICHHUE HE
JIOTYCTUTDh UTAIBIHCKYIO apMHIO BO BHyTpeHHHEe peruonbl crpansl [1, Kls. 57, Ds. H-I, Fhr. 1/71, 5.142].

Ilocne Toro, xak BO TIJlaBe ABIKCHMS CONPOTHUBJICHUS BCTAIM TypeUKue OQHIEpbl, HAYaINCh
peryjsipHble omepanuu OpoTuB HTalnbiHckol apmuu. [enepan Kapno KaneBa, okkynupoBaBIINN
Tpunonu, npukaszan pa3MecTUTh BOCHHBIE OTPAIbl B HECKOJBKUX KHJIOMETpax OT ropoja W MpelnpuHsIT
HEOOXOIUMBIE IIAry Ui MOBBILEHUS 000poHOCHocoOHOCTH ropoaa. IlepBas opraHnm3oBaHHAs BOEHHAs
orepanusi Typerkoi apmun Obuia ocymectsieHa 23 okTsa0ps 1911 roma. Hanmanenue Ha 000poHUTETHHBIE
YKpETUIEHUS] UTANBSHIIEB OBLIO MPOBEEHO ¢ ABYX (hIaHroB, Boickamu komaHnoBanm Hemer beit 1 Anm
@erxu bell. Y3HaB 0 HACTYIUICHMH TYPELKHUX BOMCK, >KUTEIW TPUIONM OKa3ald UM BCSYECKYIO
noaaepkky. [locne okoHYaHMSI HACTyNaTENbHON OINEPAllMM WTANBSHIIBI TOHSUIN, YTO IIOHECIH TSDKEIbIe
MOTepH, ¥ OBUTH BBIHYXAEHBI OTCTynuTh. CITyCTS N1Ba ITHS ITOCIIE OMHCHIBaeMbIX coObITHH, Hemer beit
OTIaJl MPUKa3 0 Hadase cieayrouel onepaunu. Bo Bpemst ouepeqHOro HacTymJIeHUs TYPELKOH apMuu, y
WTANBIHCKOH CTOpOHBI ObutM yOuTHl 13 odmuepoB u 321 commara, a 16 odumepoB u 142 commara
noryamid paHerns [9, S.27]. XoTs 10 OKOHYATENbHOM MoOe bl ObLIO ellle AaleK0, UTANBSHIIBI IPOTHYJIH.
UranpsHCcKOE MpPaBUTENBCTBO OBUIO HE HAa MIYTKY B3BOJHOBAaHO M, YTOOBI XOTh KakK-TO HCIPABUTH
CIIOKMBIIYIOCS CUTyalnio Ha (pporTe, yxxe 5 Hos0ps 1911 roma m3mano Yka3 o6 amnHekcuu [2, BEO,
Dosya Usulii, Siyasi Kisim, Dosya 57].

Bricokas Ilopra omportecroBana Yka3 00 aHHEKCHM, HMCXOAS M3 TOrO, YTO MOJOOHBIH yKa3
MPOTUBOPEUMI MAPHKCKUM U OEPIMHCKHAM JOTOBOPEHHOCTSIM O LIEIOCTHOCTH M HENPHUKOCHOBEHHOCTH
ocmaHckux 3emenb [2, BEO, Dosya Usulii, Siyasi Kistm, Dosya 57]. Ho Hu uranbsHckuii yka3 o0
AHHEKCHH, HU MPOTECTHl OCMAHCKOTO NPABUTENILCTBA HE CMOIJIM KaK-TO CYLIECTBEHHO MOBIUATH HA XOJ
O0opr0Ob1 3a Tpunonum wu benrasu. bmmke k koHmy sHBaps 1912 roga yBENIWYHIIOCh KOJWYECTBO
HACTYNATEJIbHBIX ~ ONEPalif, OCYIIECTBISABLIMXCS TYPEUKUMH BOCHHBIMH MOJpPA3JACICHUAMU U
rpynnupoBkaMu Mojpkaxeno Ha Jlepue, Tobpyk, benrasu u Tpumonu [1, Kls. 6, Ds. 28, Fhr. 5/2].
Kaxnoe u3 Takux HACTYIUIEHHH OCHA0NAIO UTATBSIHCKYIO apMHUIO, B pe3yJIbTaTe Yero OCHOBHOM aKLEHT
BOCHHBIX JEMCTBUI B MOCHeACTBUM cMmecTwicss Ha CpennzeMHOE MOpe, IOCIE Yero MpPOH30ILI0
HaraJeHue UTaIbsHIEB Ha belpyT.

3axinodeHue.

Boitna mexny KoponesctBom Hrtamus m Ocmanckoit Mmmepueil, mocimyXuBliasi cBOeoOpa3HbIM
npostoroM [lepBoit MupoBoi BOWHEI, MPOJAEMOHCTPUPOBAa CIa00CTh TyPEIKOW apMUU TOTO MEepHOaa U
OJTHOBPEMEHHO TAaTPHOTHU3M MOJOABIX TYPEeUKHX O(QHUIepOB-T100pOBOJIBIIEB BO TyaBe ¢ Mycradoi
Kemanewm, koToprie He MOOOSIIMCH OKa3aTh JOCTOMHOE CONMPOTHBIICHHE MMIICPHAIMCTHYECKUM CHIIAM B
YCIOBUSIX MOJHOTO OTCYTCTBUSl KAKUX-JIMOO TPEABAPUTENIBHBIX MEPONPHUSITHHA TI0 YKPEIJICHUIO
000pPOHOCTIOCOOHOCTH HACENICHHBIX ITYHKTOB. B pe3ynbrare peryispHbIX HACTYNATENbHBIX Olepariui
UTaNbsIHCKAsT apMUsl TIOHECTIa CYILECTBEHHBIE TIOTEPH M OblIa BBIHY)KJICHHA CMECTHTH OCHOBHOM aKLIEHT
BOCHHBIX JIeicTBUI Ha Cpeau3eMHOe Mope.
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HUcpapuas Kypraxkenxe

AxreHi3 yHuUBepcuTeTi, Typkus, AHTaNus K.

TPUITIOJINY A UTAJIBAH 9CKEPJIEPIHIH IHABYBIJIbI, M¥CTA®A KEMAJIb
7K9OHE OHBbIH, /KAYBIHI'EPJIEPIHIH ’/KAYMEH KYPECKE HIBIF'YbI

Tyitingeme. Makanana utanusH ockepiepiniH Tpumonura madysutsl xxoHe Mycrada Kemans Oactaran Typik
oduepnepiHiy enai MeKeHAepre KOpFaHbBIC OEKiHICTepiH caiaMali-aK, ajAbIH ajxa JaWbIHIBIKCHI3 HMIICPaHCTIK
KyIITepre KalcapJbIKIEH Kapchl LIBIKKAHIBIFBI Typajbl alTbUianbsl. Makajlara OChbl yakbITKa JICHiH KOJJaHbICTa,
FBUIBIMHM alHajibIMIa OoJIMaraH MYyparaTThIK KY)KaTTap HETi3iHAE alblHFaH THIH JepeKTep KOJJIaHblUIFaH. by
MYparaTThIK Ky)XXaTTap TpHIIoSUTaH COFBICHI MEH OHBIH KE3€HIH 3epTTEeI XKYPreH FajubIMAap YIIIH aca MaHbI3JbI
0o0JIbIN TaOBLIA B

Tipek ce3nep. Tpunonu, benrasu, Typik 0acTroHsl, JKepopra TeHi3i.

Caeenus 06 aBTopax.
Ucpapmmes Kyprmxenxe — Ilpodeccop yHuBepcuteTa AKIOCHH3, HaydHBIH COTpyOHHK Boennoit Axkagemuu. Typkws, T.

Amnranus;

IMepeBon ¢ Typerkoro s3bika Jleina [lepsum — Jonent kadenps! Vicropun yHuBepcutera Aknenus, Typkus, r. AHTaIIH.
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TO THE QUESTION OF THE SUBJECT AND METHODOLOGY
OF THE THEORY OF THE STATE AND THE LAW

EEINNT3

Abstract. In translation from Greek language theory means “consideration”, “research”. Theory of the state and
the law means the form of scientific knowledge, which investigates the regularities of the social development. It is
well known that any science studies regularities of the development of the object usually understood as the repeating
stable objective essential relations between reality objects. Theory of the state and the law studies regularities of
emergence, development and functioning of the state and the law. In jurisprudence the subject of Theory of the state
and the law is defined ambiguously. Theory of the state and the law researches the general regularities of emergence,
development and functioning of the state and law and specific regularities of emergence, development and
functioning of the state and the law (the term of “historical” is more often used).

During the study of Theory of the state and the law are investigated:

a) general regularities for the state and the law;

b) regularities inherent only to the state;

c) regularities inherent only to the law.

Many scholars distinguished Theory of the state and the theory of the law. Precisely, they consider that Theory
of the state is the system of two theories: theory of the state and theory of the law.

Key words: subject, method, pragmatism, intuitionalism, axiological approach, abstract truth, dialectics,
idealism, categories, epistemology.
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K BOITPOCY O HPEJMETE N METOAOJIOT'UH TEOPUH
IroCYJAAPCTBA U ITPABA

AHHoTanusi. B mepeBojie ¢ rpeyeckoro si3blka «TEOpHUs» O3HAYAET «PACCMOTPEHHE», «HccienoBanuey». [lon
TeopHeil rocyiapctBa M mpaBa mojpazyMeBaercss (opma HaydHOro 3HAHUS, HCCIEIYIOIIas 3aKOHOMEPHOCTH
O6H_IeCTBeHHOFO pa3BUTHA. Kaxk N3BCCTHO, BCAKAsd HayKa M3y4a€T 3aKOHOMCPHOCTHU pasBUTUA CBOETO 06’BeKTa, o1
KOTOPBIMHU TIOHUMAKOTCA ITOBTOPAOIIUECCA yCTOﬁ‘IHBBIe 06'I)GKTI/IBHI)IC CYIIECTBCHHBIC CBA3U MECKIY O6’BeKTaMI/I
peansHOCTH. Teopus rocyaapcTBa 1 MpaBa H3ydaeT 3aKOHOMEPHOCTH BOSHUKHOBCHHUS, PA3BUTHS M (DYHKI[MOHHPOBA-
HUSl TOCYJapcTBa M IpaBa. B IOPUAMYECKOH JUTepaType MpeaMeT TEOPHUU TOCydapcTBa M IpaBa ONpEAeIscTCs
HeoHO3HAYHO. [1o/ mpeaMeToM TeOpUH rocylapcTBa U IpaBa MOHUMAIOT «OOIIUEe 3aKOHOMEPHOCTH BO3HUKHOBE-
HUS, pa3BUTHA W (YHKIIMOHHPOBAHUS TOCYNApCTBAa WM TpaBa KaK TAaKOBBIX U CIHCHU(PHUYCCKHE 3aKOHOMEPHOCTH
BO3HUKHOBEHUS, Pa3BUTHS U (DYHKIIMOHHMPOBAHUS TOCYAAPCTBA U MPaBa KaKIOTO B OTACIBHOCTH B3STOTO KJIACCO-
BOTO (Yalie ynoTpeOIsaeTcss TEPMUH KHCTOPUUCCKOTOY) THUIIAY.

[Ipu n3yueHnn TEOpUX TOCYAAPCTBA U MPABa UCCICAYIOTCS:

a) o0IIMe 3aKOHOMEPHOCTH ISl TOCYAapCTBa M MpaBa;

0) 3aKOHOMEPHOCTH, MIPUCYIIIHE TOJLKO TOCYAapCTBY;
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B) 3aKOHOMEPHOCTH, TIPUCYIIHE TOJILKO IIPaBy.

MHorue y4eHble-IpaBoBe/bl 10 IPEIMETy U CUCTEME HOHITHII B TEOPHM TOCyJapcTBa M IpaBa Pa3invaioT
TEOPHIO TOCYapCTBa U TEOpUIo mpaBa. ToyHee, OHH CYUTAIOT, YTO TEOPHS IOCYJapcTBa €CTh CUCTEMA JIBYX TCOPHIA:
TEOPUH TOCYAapCTBA M TEOPUH IpaBa.

KiioueBble caoBa: mpeaMmer, METOX, IParMaTu3M, WHTYUTUBH3M, aKCHOJIOTHYECKHH IOIXO[, aOCTpaKTHas
WCTHHA, TNAJICKTHKA, HCalIN3M, KATETOPHH, JITUCTEMOJIOTHSL.

[uanekTuka pa3BUTHA TNpeAMEeTa TaKoBa, 4YTO, C OJHOM CTOPOHBI, BBICTYMAaeT CTAOMIBHOCTB,
CBSI3aHHAsl C BCEOOIIMM, TUMUYHBIM M HEM3MEHSEMBIM, YTO XapakTepH3yeT NpaBO M TOCYJapCTBO Ha
MPOTSHKEHUH MHOTHX cOTeH JieT. C Ipyroil CTOPOHBI, HAYYHOE BBISBICHHE HOBBIX CBOWCTB M KadecTB,
Oonee BBHICOKMH YpOBEHb HMX IO3HAHWS, HOBBIE KPUTEPHUM CHCTEMHOTO MOAXO0Ja, HEOOXOAMMOCTH HX
aHaJM3a BO B3aMMOJICHCTBUM C IPYTMMH OTPACISAMHU 3HAHHUSA CO BPEMEHEM MPUBOIAT K [IEPEOCMBICICHUIO
MpeIMeTa HayKH, eTo MpeoOpa3oBaHHIo.

IlepBast cTopoHa OTHOCHTCS B OOJNBIIEH CTEMEHW K TMpeaMeTy ydeOHOW amcuuIummHbL. BTopasd,
COOCTBEHHO Hay4Has, COCTOMT B NPHUPAIICHUM HAYyYHOT'O 3HAHMs, IMOHMCKE, OTKPBITHSIX W OLIMOKaX,
OCTpBIX MucKyccusx. [IpenMeT octaercs B 00IeM OJHUM - TIPABO U TOCYAAPCTBO.

Ilo muaennto mpod. Mapuenko M.H., mpu onpeneneHnn mpeaMera TEOPUH TOCYIApCTBA W IpaBa
Ba)XHO YYUTHIBATh HE TOJBKO CTATHKY TOCYIApCTBEHHO-TIPABOBOMH MaTepuu W (OPMHUPYIOIIMXCS HA €e
OCHOBC B3I J10B, TCOpI/Iﬁ 1 IOAXO0J0B K PCHICHHUIO TCX WJIM UHBIX HpO6HeM, HO U UX JUHAMHKY. ITomumo
BCErO MPOYEro, BeChMa BaYXHO UMETHh B BHJY, B YACTHOCTH, TO OOCTOSITENECTBO, YTO B 3aBHCUMOCTH OT
YPOBHs, KOHKPETHO-UCTOPUUCCKUX W HMHBIX yCJ'IOBI/Iﬁ pa3sBUTUA 06H1€CTBCHHOI‘O CO3HaHus, KYJIbTYpPEI,
HUOCOJIOTHU MEHACTCA TAaKKE MMPEACTABIICHUE O CaMHUX T'OCYAapCTBC U MPABEC, XapaKTECPEC NX B3aMMOCBA3U U
B3aMIMOJEWCTBYSA, X MECTE U poNr B skm3HM obmiectsa [1, C.11].

B nmpunmmie npeaMer HayKu COCTaBISET TO, YTO OHA m3ydaer. lIpeamerom oOmel Teopun mpasa u
rocyaapCrBa, KaK 3TO BBITCKACT YK€ M3 HAUMCHOBAHUA IlaHHOP'I OTpacCiii HAyKH, ABJIAIOTCA IIPABOBBIC U
TroCyAapCTBCHHBIC SBJICHUA, 3aKOHOMCPHOCTH HMX BO3HHUKHOBCHHUSA, PA3BUTUA W KOHCYHBIX CYII66. B
MpeIMeT NaHHOW HAayKH M COOTBETCTBEHHO Y4YeOHOW JIUCHMIUIMHBI, OYEBHIHO, JIOJDKHBI BXOIWTH
00BEKTHUBHBIE COIMATbHBIC 3aKOHOMEPHOCTH, ONPEICIISIFOIIHIE:

e 0coOble CBOWCTBA, YePThI, IPU3HAKH MIPaBa 1 TOCYAapCTBa,

® B3aMMOCBSI3b U B3aMMO/ICHICTBUE TOCYJapCTBA U MpaBa,

® 33J1a4YM U POJIb FOCYAAPCTBA U IPaBa M0 OTHOIICHHUIO K JAPYTUM SIBJICHUSM OOIIECTBEHHOW KU3HH.

IIpod. Hepcecsun B.C. orMeuaer, uto npeaMeT oOIIeH TEOPHH MpaBa U rocyAapcTBa — 3TO 00IIas
TEOpHs BCEW IOPUCTIPYNCHIINH KaK €IMHOW CaMOCTOSITeIIhHON, CHCTEMHO IeJIOCTHOHM Hayku. [IpenMerom
o0mieil Teopur TpaBa W TOCYNApPCTBa, TaKUM O0pa3oM, SIBISIFOTCS OOIIEHAaydyHbIe OCHOBBI BCei
IOPHUCIIPY/ICHIIMH, €€ MPeMET U METOJIOJOTHS, €€ CUCTeMa M CTPYKTYpa, €€ OHTOJIOTHSI, THOCEOJIOTHSI U
akcuozorus [2, C.2].

[IpenMeT coOCTaBIISAIOT: TIPABOBHIE W TOCYJApCTBEHHO-BJIACTHBIE OTHOIICHHUS, TOCYIapCTBEHHBIE U
IIpaBOBLIC ABJICHUA, KAaTCTrOPUHU M MOHATHUA, KOTOPBLIC ITO3BOJAKOT IMO3HATH CYHIHOCTH, COACPIKAHUEC U
(dhopMbI TIpaBa B TOCYJIapCTBa, COBEPIICHCTBOBATh MX CIYKEOHYIO POJIb B OOIIECTBE, UX YIIPABICHYECKHE,
pEryIsTHBHBIE M OXpaHUTEIbHbIE (YHKLIWH, HAKOHEI, HCIIOIb30BaTh MPAaBO M TOCYAApPCTBO B HENSAX
pehOpMUPOBAaHUS SKOHOMHUYECKHX OCHOB OOIISCTBEHHON JKW3HH, MNPEoOpa3oBaHUsl OOIIECTBEHHO-
MMOJIMTUYCCKUX TIIPOLECCCOB, OPUCHTHUPOB U HeHHOCTefI, IMPAaBOOTHOWICHNWA MW pain3dalusd IIpaBa,
MPaBOMOPAIOK M 3aKOHHOCTh, NPaBOBBIE CHUCTEMBbl W (OpMBI mpaBa, (QOpMbI HpaBieHUS U (HOPMBI
rOCYJapCTBEHHOI'O YCTPOWCTBA, OIUTHYECKUH (TOCYy1apCTBEHHBIN) pEXXUM M TOCYAapCTBEHHBIH anmnapar.

Haxkonen, B npeaMeT TEOpuu MpaBa U TOCYIapCTBA BXOAAT HE TOJIBKO PEABHBIE TOCYAAPCTBEHHO-
MPaBOBBIE OTHOLICHUS, MPOLIECCH, SIBICHUS M KaTErOpUH, HO W MpEeACTaBJICHUs JIIoAeld Ha 3TOT cueT. B
MpeaMeT TEOPUH IpaBa M roCyJapcTBa BKIIIOYEHA Ta YacTh OOIIECTBEHHOTO CO3HAHMSI, KOTOpasi CBS3aHa C
npaBoM, orocpeayercst uM. [IpaBo, rocyapcTBeHHasT BIACTh, 3aKOHOIATEILCTBO, IPABOBBIE OTHOIICHHUS
CYIIECTBYIOT U CTPOSTCS CYIIECTBEHHBIM 00pa30oM B COOTBETCTBHH C OMNPE/CICHHBIMU NPEACTABICHUSIMH
JOAEH, CBSI3aHbl C UX CO3HAHHMEM, IICUXOJIOTHEH, uieoorueil. Teoprio mpaBa v rocyJapcTsa Mpyu 3TOM
WHTEpECyeT HE TOJNBKO MPaBOCO3HAHKME OOIecTBa B IEJIOM, HO H TIPAaBOCO3HAHUE TIPYIIIOBOE,
WHIWBUAyallbHOE, a B OCOOCHHOCTH TpodeccHoHalbHOE TPABOCO3HAHWE JIOJDKHOCTHBIX —JIWII,
MpeCcTaBUTENCH BIaCTH, IOPUCTOB-TIPAKTUKOB, IPABOBEIOB.
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Ocobennocmu ipeAMeTa TEOPUHU TOCyIapCTBa U IpaBa KaK HAyKH BBIPAXKAeTCs B CIEAYIOLICM:

1)  Teopus rocymapcTBa M IpaBa U3ydaeT rOCYJapCTBEHHYIO W MPABOBYIO HAJICTPOMKY B LIEJIOM.
Ona 0000mI1aeT OMBIT TOCYAAPCTBEHHOTO W MPABOBOTO CTPOUTENHCTBA B OOIIECTBE HA BCEX ATAINax €ro
pa3BUTHS;

2)  couepikaHHE MpeAMETa TEOPUHU TOCYIapCTBa M TpaBa COCTABISIOT OCHOBHBIC OOLIME 3aKOHHO-
MEPHOCTH BO3HHMKHOBEHHs I'OCYIAapCTBa U MpaBa, B KOTOPBIX MPOSBIISIOTCS UX CYHIHOCTb U COLMAJIbHOE
3HaYeHHE JJ1s BCEH OOIIECTBEHHOM )KU3HU;

3)  rocyaapcTtBO M HpaBO B3aMMOOOYCIOBJICHBI M B3aHMMOCBSI3aHBI MEXIy COOOM, CYyIIECTBOBATh
N30JIMPOBAHHO OHU HE MOTyT. C OHOM CTOPOHBI, TOCYIapCTBO U3JAaET U OXpaHsIeT HOPMBI IIpaBa, 6e3 ero
[IPaBOTBOPYECKOM M BIACTHOM [EATENPHOCTH OHM HE MOTYT HpuoOpecTH OoQUuUalbHYI (opMy
perynsTopa oOIIecTBeHHBIX oTHomieHnd. C Apyrod - B HOpMax MpaBa TOCYIapCTBO MOJYy4aeT CBOE
opuIuIecKoe oopMIICHHE, €ro JCSTENbHOCTh OCYILECTBISETCS TOJBKO Ha OCHOBE NPAaBOBBIX HOPM,
3aKOHOB, KOTOpBIE ONpenesitoT (opMy roCyJapCTBEHHOIO MIPABJICHUS, CTPYKTYPY FOCYIapCcTBa, CUCTEMY
€ro OpraHoB, UX 33/1a4M, KOMIIETEHIHIO, ()OPMBI 1 METOIbI TOCYAAPCTBEHHON 1ESTEIbHOCTH;

4)  mpeaMeT TeOpHHU TOCyIapcTBa M MpaBa OTIMYACTCS CIOKHBIM B3aUMOJICHCTBHEM 00BEKTHBHBIX
U CyOBEKTHBHBIX XapakTepucTUK. OH OOBEKTHBEH C TOYKH 3PEHHUS OTpakaeMoro (M3ydaeMoro) —
O0BEKTUBHON IOPHINYECKON NeHcTBUTEN HOCTH. Ho mpenMer mo0oii HayKu — U TEOPHH TOCYJapCTBa, H
MpaBa B YaCTHOCTH — 3TO TEOPHUS 3TOH ACHCTBUTENBHOCTH, OMUCHIBAIOIIAS W OOBSCHSIONIAS € BCEraa
HENoNHO. [IJs 3TOro MCHONB3YIOTCS HMACANM3ald — KAaTErOpUH, HE HMEIOIIUE HEMOCPEICTBEHHOTO
aHaJora B IOPHIMYECKON NEHCTBUTENBHOCTH, a SIBISIOIIMECS «UACaIbHBIMU TUIAMMY», YCPEAHAIOLUIMMU
MHOT000pasue npaBoBbIX siBnenui [3, C.22].

Takum 00pazoM, npeomemom oOuieii meopuu npaea U 20CyOApCmMEa BBHICTYNAIOT TPaBO U
roCyJapcTBO Kak  SBJIEHUS  OOLIECTBEHHOH JKM3HHM, 3aKOHOMEPHOCTH HX  BO3HHUKHOBEHHS,
(YHKLMOHUPOBAHUS, WX KJIACCOBO-IIOJUTHYECKAas M OOILEYEIOBEUECKasi CYLIHOCTb, COAEPKaHHE H
($hopMBI, IOPUANYECKUE OTHOIICHHUS U CBSI3U, OCOOCHHOCTH MPABOBOTO CO3HAHHS W TPABOBOH KYJBTYPHI.
ComocraBieHue mnpeaMeTa TEOPUU IpaBa M TOCYAapcTBa € MpeIMeTaMd APYrHX OOLIECTBEHHBIX H
IOPUIMYECKUX HAYK TO3BOJISIET HE TOJBKO JaTh COAEPKATEIbHYIO XapaKTepPUCTUKY NAaHHOW HayKd, HO U
Moka3atb ee JWHaMHUKy. l3MeHeHWe u mpeoOpa3oBaHWe TIpeJMETa CBUICTENBCTBYET O ¢e
HETpeKpaliaoneMcss Moucke. 37iech BO3HUKAEeT MpobiieMa CBOEOOpa3HOro MPOTHBOPEUUS MEXKAY
CTaOMJIBHOCTBIO M «YHCTOTOM» TOW HAyKH, OCHOBBI KOTOPOH YCTOSUTUCH, COCTABWJIM apceHal
MIPOBEPEHHBIX MPUHIUIIOB M MOHATHH, BOIIEAIINX B ee coiepxkanue. C Apyroil CTOPOHBI, cama KHU3Hb
BbIABHUI'a€T HOBBIC 00BEKTHI MTO3HAHUSI U <<y61/1paeT» MIPUBBIYHOC, HO OTXKUBLICC. HpaKTI/IKa IIOKAa3bIBacCT,
YTO WHTErpanys, CIUsSHHE, OOBEINHEHHE Pa3IMYHbIX HAyK B KOMIUIEKCHOM HCCIIEIOBAHWU COOTBET-
CTBYIOIIMX OOBEKTOB O3HAyaeT Iporpecc Hayku. PasymHOe pacmmpeHue npeaMera TEOpHH IpaBa U
rOCyJIapCTBa OTHIOJb HE «pa3MBIBAET» €ro, a 3HAUUTEILHO o0oramaer u ykperisier. Takoe yTBepKIeHHe
COTJIACYeTCS C U3BECTHBIM ITOJIOKEHHEM O TOM, YTO MPaBO ¥ TOCYIApPCTBO HEBO3MOXKHO TOHSTH U3 CAMHUX
ceOs1, YTO JIMIIB 32 MpelesIaMH IIPeMeTa COOCTBEHHO TEOPHUH IpaBa U TOCYAaPCTBa - B chpepe SKOHOMHKH,
MOJIUTUKY, OOIIECTBEHHOTO CO3HAHUS W T.I., TO €CTh «HA CTBIKe» C TpPEAMETaMH JPYyTruX HaykK, -
00HapyXMBAETCSl UCTHHHAsI CYNIHOCTh, Ha3HAYEHUE W POJb MPaBa M TOCYAapCTBA B XKHU3HH OOINECTBA.
TpaauunoHHO B IpeAMET TEOPHH MIPaBa U roCcy1apCTBa BXOSAT BONPOCH 00MIeH XapaKTepUCTHKH JaHHON
y4eOHOW AUCHMIUIMHBL (TIPEIMET U METOJ, MECTO €€ B CUCTEME OPYTUX IOPUAMYECKUX M OOLIECTBEHHBIX
HayK), BOMPOCHI, CBA3aHHBIE C MPOHMCXOXACHWEM M NMEPHOAM3alNel MpaBa M TOCyAapcTBa (MPOUCXOXK-
JIeHHE TpaBa ¥ roCyapCcTBa, MMOHATHE U CYLTHOCTD MPaBa, MOHITHE U CYILIHOCTh TOCY/AapCTBa, TUIOJIOTHS
paBa ¥ roCyJapcTBa).

OOmupHB BOMPOCH OOIIeH Teopuu IMpaBa (MPaBO B CHCTEME HOPMATHUBHOTO PETYIHPOBAHUS
OOIIIECTBEHHBIX OTHOIICHUIA; MPUHIUIBI, (POPMBI, HCTOYHUKH, COIUANbHAS IIEHHOCTH IpaBa; NpaBO H
HPaBCTBEHHOCTh, NPABOCO3HAHUE M TPABOBasl KyJIbTypa, NMPo(ecCHOHAJIbHOE NPaBOCO3HAHUE IOPUCTA;
HOpMa IIpaBa - IOHATHUEC, NPHU3HAKH, CTPYKTYpa, BUABI; IIPAaBOBbBIC W HOPMATHBHO-IIPABOBLIC AKTBHI -
IOHATHE, IPUHIUIIBI, CTPYKTYpPa, BUbI; CUCTEMA IIpaBa U CUCTEMA 3aKOHOAATCIILCTBA, IIPABOOTHOIICHUSA
- IOHATHE, CTPYKTYpPa, BU/BI; IPABOTBOPUYECTBO, IPABOPEATN3AIINs, IPABOBBIC CHCTEMBI).

Bonpocel  o0mieii Teopuum rocymapcTBa  COCTABISIIOT — IOHSTHE IOJMTHYECKOH  CHUCTEMBI,
rOCYJapCTBEHHON BJIACTH, YNpPAaBJICHMSA, TOCYAapCTBEHHOI'O ammapara, a TalkKe XapakTepucTuka (Gpopm
rocynapctsa (hopma npasieHusl, opMa rocyJapcTBEHHOTO YCTPOHCTBA, TOCYAaPCTBEHHBIN PEXHUM), €T0
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¢yHkumit 1 Mexanm3ma. K caMOCTOSATEN HON TpyIe BOMPOCOB OTHOCATCS MpOOJIEeMBI MPaBOMOPSIIKA
(mpaBoMepHOE MOBEJCHNUE; IPABOHAPYILIECHHUS - [IOHATHE, BUIBI, COCTAaB; IOPUANIECKAs OTBETCTBEHHOCTD -
MOHATHE, IPU3HAKY, BUABL; 3aKOHHOCTD U NIPABOIOPSIOK; O0€30I1aCHOCTh, IPABOBOE I'OCYAAPCTRO).

Takum o00pa3oMm, MpeaMeT TEOpUH TOCyJapcTBa W TpaBa HE OrPAaHHMYMBAETCS TOJBKO 3aKO-
HOMEPHOCTSIMH, @ 3aBHCHUT OT LIEJIOr0 psifia OOCTOSATENbCTB: OOBEKTA; YPOBHS HAKOIUICHHBIX 3HAHMIA;
MOTpeOHOCTel O00mecTBa B WM3YYEHHHW TOW WM HWHOW CTOPOHBI IOPUIAMYECKON JEeWCTBUTENbHOCTH;
MOJIMTUYECKON KOHBIOHKTYpPHI (HampuMep, OT BIHMAHUS 3alaJHOM WAEOJOrHH); (UHAHCUPOBAHUS
HAYYHBIX UCCIIEIOBaHUI; OT CTENEHH WHCTUTYLHOHATU3AMN TEOPHU TOCYAapcTBa U MpaBa (Hampumep,
OT BKJIIOUEHMs €€ B I'OCYIapCTBEHHBIH OOpa30BAaTENbHBIM CTAaHAAPT); OT «IPEANOUYTEHUI» CyOBeKTa
MO3HAHUS, T.€. OT THIA MPABONOHUMAaHUs (HAYYHOTO HAIMPABJICHHUS, K KOTOPOMY MPUHAIJIEKHUT CYOBEKT)
(4, C.42].

[Ipenmer Teopum mpasa M rocynapcTBa He MEHSETCA HM3-3a TOTO, COCPEJOTOUYMBAET JIM HayKa CBOE
BHHUMAaHUE Ha OOLIMX U CHEeUU(UUECKUX 3aKOHOMEPHOCTSIX Pa3BUTHUS IpaBa M rOCyNapcTBa, MOCKOIBKY
ofIee JeicTBYeT Yepe3 0COOCHHOE W eIMHIYHOE, a MOCIeTHIE MPOSBIISIFOTCS KaK OT/IENIbHBIE CTOPOHHI,
4epThl, JIEMEHTHI 0011ero. bosee Toro, Teopus mpasa U rocyapcTBa B MPOLIECCE HCCIEIOBAHMS CBOJUT
o0mmue, 0cOOCHHBIE M OTAETIbHbIC OObEKTUBHBIC 3aKOHOMEPHOCTH K €AMHCTBY. EAMHCTBO U LIEIOCTHOCTH
npeamera oOlIel TeOpHuHU MpaBa M rocynapcTBa He MemarT AuddepeHIHaii BHYTPH JaHHOH HAYKH ce
OTJIENBbHBIX COCTaBHBIX YacTei, Ha YeM OCHOBAHBI «pa3JieIeHre TPYJa» Cpeay YUEHBIX-TEOPETUKOB U UX
CIeLUaIN3ays Ha IPobeMax rocyJapCTBOBEACHUS U IIPAaBOBEACHUS.

Cpenu MHOXeCTBa Mpo0OJjeM, BO3HHMKAMOLUIMX Ha IIYTH HCCIENOBaHMS TIOCyAapcTBa U IIpaBa,
3HAYUTENIFHOE MECTO 3aHUMAIOT TMPOOJEMBI, CBS3aHHBIC C ONpEACJICHHWEM Hanboiee ajeKBaTHOTO H
3¢ (hekTUBHOTO MeTona (METOIOB HMCCIEeNOBAHM), a TAK)KE COOTBETCTBYIOIIECH METOMOJIOTHH TO3HAHUS
rocynapcrsa M mpasa. JlaHHble mpoOneMbl HE SIBISIFOTCS CHMBOJMYHBIMH, BPEMEHHBIMHM, @ HMEIOT
XpoHWYeCKUi, Henmpexoasmuit xapakrep [1, C.21].

Kak ormeuaer mpod. ['omoBuctukoBa A.H., 3HaueHHE METOJNOJOTMH B MO3HAHWW TOCYIAapCTBa H
IpaBa O4YEeHb Ba)KHO, TaK KAK METOJOJIOTHsSI BHICTYIIAET YCIOBHEM, 0€3 KOTOpPOro HEBO3MOKHO IO3HAHHE
CIIO)KHOW M MPOTHBOPEYHBOM CYNIHOCTH TOCYAapCTBEHHO-TIPABOBBIX MPOLIECCOB M sIBJICHUH. B obmem
IUIaHe Jro0asi HayKa - 3TO M €CTh CIIOCO0 I METOJ JOOBIBaHWS M MCTOJNKOBaHUS (DakToB. 3HaUeHHE
METOAOJIOTUH TEOPUH TOCYAapCTBa TEOPHUHM M IpaBa HPOSBISETCS M B TOM, YTO €€ 3aKOHOMEPHOCTHU
HCTONB3YIOT CIELUAIBHBIE OTPACIIEBbIE IOPUANUECKIE HAYKH, U3YUaIOIINe HOPMBI U YCIOBUS NIPaBOBOTO
pEryIUpOBaHUs B OTIPEIeIEHHON 00JacTH rocyqapcTBeHHo aestensHocTr[4, C.44].

Metox nomxeH ObITh MOUIMHHO HAyYHBIM, UCTUHHBIM, T.€. BBITEKATh M3 JOCTH)KEHUH NPaKTHKH,
OoTpakaTb OOBEKTHBHBIC 3aKOHBI OBITHSI, YUWUTHIBATH OCOOCHHOCTh NpEAMETa H3y4YCHHS, aeKBaTHO
OTpaXKaTbCsi B CO3HAHUM CcyOBeKTa. 3HAHWE METOJOJIOTMH TEOPHUH TpaBa M TOCYIApCTBA MPOSIBISETCS
BIIOJIHE penbeHO eme M B TOM, YTO €€ 3aKOHOMEPHOCTH HCIONB3YIOT CIIEIHUAalbHBIE OTPacieBbIie
IOPUIIMYECKUE HAayKW, W3ydyalolllie HOPMBI U YCIIOBHSI IPAaBOBOTO DPETYJIMPOBAHUS B OIpEAETICHHON
00J1acTH TOCyIapCTBEHHOM nesrenbHOCTH. OOoralieHue METO0JOTHUECKOro Oaraxka TEOpUH, B CBOKO
ouepesib, UJIET U 32 CYET CHENUAIBHBIX W YaCTHBIX METOJMK OTPAcieBbIX AucIMIUIMH. Hedro momo6HOE
MPOMCXOJNUT U BO B3aMMOOTHOILIECHHUSAX TEOPUH C APYTHMMHU OOIIECTBEHHBIMU HayKaMH. 31eCh yKe Teopus
mpaBa M ToOCyJapcTBa HCIOJB3YyeT B KauyecTBE CBOET0 Haubojee MHIMPOKOTO0 METOAOJIOTHYECKOTO
OCHOBaHUSI MHPOBO33pPEHUYECKHE 3aKOHOMEpPHOCTH (uiocoduu, 4YTOOBI, OTHPABISSACH OT HUX, JaTh
OTBETHI, HAIPUMEP, HA BOIPOCHI O MPOUCXOXKJICHUH, CYITHOCTH M OOLIECTBEHHOM Ha3HAYCHUU TIpaBa B
LEeJIOM, WK pa3pabaThiBacT OOLIME MOHATHS: 3aKOH, 3aKOHOAATENLCTBO, MPABOBBIE HOPMBI, MPAaBOBOE
perynupoBanue u ap. IlpenMer Teopuu mpaBa M TOCYJapCTBa HAXOJWUTCS B TECHEHIENH CBS3UM U
B3aMIMO3aBHCUMOCTH € MeTroaoM ux wusydeHus [4, C.46-47]. Ecnm Tteopus packpbiBaeT MpPHPOLY,
CYLIHOCTb U 3aKOHOMEPHOCTH T'OCYJapCTBEHHO-IIPABOBBIX ABJIEHHUN U MPOLIECCOB, TO METOJ] OPUEHTHPYET
1 HalEJIMBAET Ha ONpPEAEICHHbIE TT03HABATEIBHBIE OXOAB! U AEUCTBHA JUIsl aHAJIN3a U TOHUMAaHUs 3TOU
MIPUPOJIBI, CYIITHOCTH, 3aKOHOMEPHOCTEH. B ocHOBe MeTona nexxuT Teopus, 0e3 TEOpUr METO[ OCTaHeTCA
OecripeMeTHBIM, HayKa — Oeccoiep:kaTelbHOW. B CBOIO ouepenb, Teopusl, JHIIb BOOPY>KEHHAs
aJIcKBaTHBIM METOJIOM ITO3HAHMs, MOKET BBIIIOJHHUTH CTOALIYIO MEpe] HEW 3ahauy, co3JaTh MOAIUHHO
Hay4YHYIO KapTHHY IIPEeaMETa MO3HAHMS.

B HayuHO# nuTeparype MeToHoJorus Kak (uinocodckoe MOHITUE U KaTeropusl ONpenensercs Ho-
pasHomy. Ho oOmmii cMBICI ee CBOOHUTCS K TOMY, YTO METOIOJIOTHSI — 3TO: a) COBOKYIHOCTh METOJIOB,
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«IIPUEMOB HCCIIEJOBaHMs, MPUMEHICMbIX B KakoW-mMOO Hayke; 0) yueHHE «O METOJE MO3HaHHSA H
npeoOpa3oBaHKs MUpa»; B) CHEUUAIBHBIN pa3zaen Joruku U puiocodun [5, C.214].

Hayunyro memooonozuio npaBa 1 rocy1apcTBa MOXKHO NPEJNCTABUTh KaK IPUMEHEHHE 00YCIIOBIICH-
HOW (UIOCOCKUM MHPOBO33PEHHUEM COBOKYITHOCTH OIPEEeNEHHBIX TEOPETHUECKUX MPHUHIHIIOB,
JIOTUYECKHUX MPUEMOB U CIIENMAIBHBIX METOJIOB HCCIIEIOBAHMSI FOCY1apCTBEHHO-TIPABOBBIX SBJICHUM.

Memoodonozusa TEOpUH TOCyNapcTBa W IpaBa IPEICTaBIIeT COOOH CHUCTEMY OCOOBIX IPHEMOB,
IIPUHIUIIOB U CIOCOOOB M3y4YeHHUsI OOIIMX 3aKOHOMEPHOCTEH BO3HMKHOBEHMS, CTAHOBJIICHUS M Pa3BUTHS
rocyapCTBEeHHO-TIpaBoBbIX siBNeHwMi [1, C.23].

Bce wMeronsl Teopum rocymapcTBa M IpaBa IOAPA3ACISIOTCA HAa TpU OOJbIIME TIPYIIBI:
dunocodpckue memoovl, K KOTOPHIM OTHOCATCSI AWANEKTUKO-MAaTEPHAIMCTHUUECKUHM, a TaKke
UACATHCTUUCCKUM, MparMaTU4eCKuil, MHTYWTHBHCTCKHH, aKCHOJOTHYECKHH; OOLICHAayYHBIE METOJBI,
BKIIOYAIOLINE TakWe METOJbl KaK aHalu3 W CHHTe3, (QOopManu3auusi, HHAYKOUS H JSAYKIHA,
HUCTOPUYECKUN MaTepuanu3M, CHUCTEMHbIH, (DYHKIMOHAJIbHBIM, T'C€PMEHEBTHUYCCKHN; YACHIHOHAYYHbIE
(cneyuanvnvie) Memoowl, BKIIOYAOLINE CHEYUATbHO Heopuouieckue METOAbl - 3TO CTATHYECKHM,
CTPYKTYpHBIH aHanu3, oOuue creluanbHble (AaHKETUPOBAHUE, TECTHPOBAaHUE, OMPOCHI, HaONIOJICHHE,
9KCHEPUMEHT W T. I..), U cheyuanvHo-opuoudeckue - (HOpMaTbHO-IOTHUECKUM, CpPaBHUTEIBHBIH,
ncropudaeckwii [4, C.50].

Kak ormedaer mnpod. M.H. Mapuenko, obwue memoObl HCIONB3YIOTCS HE TOJBKO B TCOPHH
rocyznapcTBa u IpaBa, HO M B ApPYrux Haykax. He Bce 3T MeTOJBl MMEIOT OJMHAKOBOE IO YacTOTE U
s dexTuBHOCTH NMpuMeHeHue. Hampumep, MeTon aHaimu3a M CHHTE3a HCIOJIB3YeTCS B NOBCEAHEBHOU
HAY4YHOH paboTe ropaszo vamie, YeM, CKakeM, CUCTeMHbIH MeToa. OJHaKo Bce OHU pa3pabaThIBalOTCS B
paMKax CIelUalbHBIX HAyK U IIUPOKO HCITIONB3YIOTCS AN U3yUYeHHsI FToCcy1apcTBa 1 Ipasa.

IIpakThueckass 3HaYMMOCTb 3THX METOAOB 3aKJIIOYAETCS B TOM, YTO OHHM BMECTE C JPYTHMH
METOJIaMHU IIO3BOJIAIOT TOAOMTH K TOCYJapcTBY W MpaBy C MO3ULUN HAayK, KOTOPBIE HE SIBIAIOTCA
rOCYJapCTBCHHO-TIPAaBOBBIMH, TEM CaMbIM, IIOMOTas coO3JaTh 0Oojiee TIOJHOE TIPEACTaBICHHE O
rocyapcTBe U IpaBe.

I'maBHass OCOOEHHOCTh YACMHBIX MEMOO08 3AKII0UAEeTCs B TOM, YTO OHHM BhIpaOaTBIBAIOTCS CaMOM
Teopuel TocyJapcTBa M TpaBa M JAPYTUMH IOPUAMYECKMMH HayKaMH W HCIONB3YIOTCS TOJBKO B 3THUX
Haykax [1, C.26].

Qunocoghckue memoosbl COCTABIAIOT METONOJIOTHUECKYI0 OCHOBY TEOPUHM TOCyHapcTBa M IpaBa,
OXBATHIBAIOT BCIO 00JIACTh HAYYHOTO TIO3HAHMS M UCIIONB3YIOTCS BCEMU HayKaMu 0e3 nckiroueHus. OHu
TOBOPST O TOM, Ha KaKHMX MHPOBO33PEHUYECKUX, UAEHHBIX MO3UIMIX Oasupyercs naHHas Hayka. K uucmy
OCHOBHBIX (HIIOCOPCKUX METOJOB, BBIAEISEMbIX HAYKOU, OTHOCATCS OUANEKMUKO-MAMEPUATUCTIUYECKULL
U UO0eanucmu4ecKutl METObl.

TpaguiioHHO OOIIMM METOIOM MPHU3HAETCA METOJ] MAaTEPUATTUCTHYECKON OUAIeKmuKuy.

3HaYUMOCTh JaHHOTO METOJIa OTpENEesIeTcs MCIOJIb3yeMbIMH B HEM KaTErOpUsIMH KakK SIBIEHUE -
CYIIHOCTB, KOJTMYECTBO - KA4ECTBO, IPHUYMHA - CIIEJCTBHE, @ HAMIPABICHHOCTb MO3HAHUA - HE IPOCTO OT
HE3HaHUs K 3HaHWIO, a OT a0CTpPakIMH K KOHKPETHBIM IPOSIBIEHUSM TOTO WJIM HWHOTO SBJICHHUS B
JIEHCTBUTEIBHOCTH.

[uanekTuka mnpennojaraeT IMOCTOSHHYIO OOpbOy MeXIy HOBBIM M CTapblM, OT)KMBAIOIIUM U
HapOXKAAIOLIMMCS, OTPHLAHUE OTPHLAHUS KaK dSTambl ABIKEHHS JJIEMEHTOB NPHPOAB U 0OIIecTBa,
MMOHMMaHHE TOTO, YTO a0CTPAKTHOW MCTHUHBI HET, OHA BCEra KOHKPETHA, YTO NCTHHHOCTH BHIBOJIOB HAYKH
MIPOBEPSIETCS MPAKTUKOM, YTO 3aKOHOM IOCTYINATENBHOTO PAa3BUTHS BCEX JIEMEHTOB OKpYXarolled Hac
JNEeHCTBUTEIBHOCTH, B TOM 4YHCIE€ M TOCyJapcTBa M TpaBa, SBISETCS €IUHCTBO M Oopbda
HIPOTHUBOIIOIOXKHOCTEH.

[pencraButenu npyroro (GuiaococKoro HampaBlIeHHS - uOealu3Md CBS3BIBAIOT CYIIECTBOBAHUE
rocyJapcTBa U Ipasa JU00 ¢ 00BEKTUBHBIM Pa3yMOM, JIHOO0 C COZHAHHEM YEJIOBEKa, ero MepeKUBaHUIMH,
CyOBEKTUBHBIMH M OCO3HAHHBIMH ycHiIusAMHU. B XX cTonetnn momydmnu pacupoCTpaHEHHE pa3iIndHbIe
BapHaHThl OOBEKTHUBHO-U CYOBEKTUBHO-HJCAMCTUYECKUX TMOJXOJIOB K OOBSICHEHHIO TOCYJIapcTBa U
MpaBa. K YUCITYy OTHOCSTCS NPASMamu3m, UHMYUMUBUIM U AKCUOTOSULECKULL NOOXO0O.

CornacHo OCHOBHBIM TIOCTYJIaTaM HpaeMamusma TIOHATHE HAayYHOHM HCTHUHBI HEYJIOBHUMO, MO0
HUCTHHHO BCE TO, YTO IPUHOCHUT yclieX. BepHo 1 ujen o rocyapcTBe U IIpaBe OTPa)karoT 0OIIeCTBEHHbIE
CBSI3H, 3TO BBIABIIAETCS JUIIb IIPU UX COOTHECEHUH C KOHKPETHBIMHU MPAKTUYECKUMHU PE3YyIbTaTaMHU.
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Humyumuseuzm OCHOBaH Ha aHAJIM3E IICJIOCTHOM MPOOJIEMATHKH TOCYAapCTBa M MpaBa C IMOMOIIBIO
BIIOXHOBEHMsI. YUCHBIM-TIPABOBE]] JIHUINb B COCTOSHAHW MHCTHYECKOTO COCAMHECHHSI C OOTOM MOXKET
YCTaHOBUTH, YTO MIPECTABISAET COOON PaBO M TOCYIapCTBO.

Axcuonoeuveckuti memoo TPEICTABISICT cOO0M aHAU3 TrOCyAapcTBa U MPaB Kak CHEU(UISCKUX
[IEHHOCTEH, C TOMOIIBI0 KOTOPBHIX COIUAIbHAs TPYMIAa WIA OOMECTBO B IEJIOM PETYIUPYIOT
COOTBETCTBYIOIIHE TUIIHI TIOBEEHUS OTACIHHBIX JIHII.

Obwenayunvie mMemoovl M3YyYCHHs] TOCYAAapCTBA M IpaBa MPUMEHSIOTCS Ha OTACIBHBIX CTaMsIX
HAy4YHOTO IMO3HAHUS, K KOTOPBIM OTHOCSTCS METObI aHAJIN3a U CHHTE3a, METObl MHAYKIIUU U JACITyKIUH,
METOABI HCTOPUIECKOTO MaTepHATTU3Ma | .

Ananu3 KaK MPUEM HAYYHOTO MBIIUICHHS BBISBISICT CTPYKTYPY TOCYapCTBa U MpaBa, PUKCUPYET MX
COCTaBHBIC JJIEMCHTHI, YCTAHABIMBACT XapaKTep B3aUMOCBSI3U MEXAY HUMHU. BaKHBIM CpeICTBOM
JIOTUYECKOTO aHalu3a TOCYJapCTBEHHO-TIPAaBOBOW HAJACTPOWKH SBISETCS METOH  hopmanuzayuu.
dopmanuzanus Mo3BOJIIET CHCTEMATH3UPOBATh, YTOUHUTH M METOJOJIOTHIECKA 000CHOBATH COACPIKAHNE
TEOPUHU TOCYJapCTBa U MpaBa, BEIICHUTH XapaKTep B3aUMOCBS3H €€ Pa3IMYHbBIX MOJIOKECHUH, BBISBUTh U
chopMyJIUPOBAThH CIlle HE PELICHHBIC MPOOIEMEI.

Cunme3 Kak TIpUEeM HAyYHOTO TIO3HAHUS WCIIONB3YETCS TEOopHed TocyJapcTBa W TIpaBa s
0000IIeHHS T€X JaHHBIX, KOTOPBIC MOJyYeHBI B PE3yJIbTaTe aHAJIM3a Pa3IHYHBIX CBOMCTB M IPU3HAKOB
M3y4aeMbIX siBiieHuH. CUHTE3UPYs aHATUTHUSCKUE 3HAHMS OTICIIbHBIX 3JICMEHTOB IOCyIapcTBa U MpaBa,
MBI ITOJTy9aeM TpPEeCTaBIeHIE O TOCYAAPCTBE U MIPABE B IEJIOM.

Hnoyxyusi - 3TO TaKOW JOTHUYECKHN TpHEM, KOTOPBIH 3aKII0YaeTcs B W3HAYAIBHOM TIO3HAHUU
OTJICNIBHBIX CTOPOH WJIM CBOWMCTB TOCYJIapCTBa U IpaBa, HA OCHOBE KOTOPOTO 3aTEM JAIOTCS 00O0OIICHHUS
Pa3IMYHOTO YPOBHSI.

Jledykyus - ienb YMO3aKITIOYSHH, 3BEHBSI KOTOPOH CBSI3aHBI OTHOIICHHUEM JIOTHYECKOTO CIICIOBAHUS.
[TocpeACTBOM JIOTHYECKHX YMO3AKJIIOUCHUN OT OOIIEro K 4acTHOMY, OT OOIIMX CYXXICHHH K YaCTHBIM
WM JPYTUM OOIIMM BBIBOJIAM TO3HAIOTCS OOIIIME 3aKOHOMEPHOCTH M CBOIMCTBA IrOCyIapcTBa U MpaBa.

Mamepuanuzm - ocHOBHOe  Hay4yHoe ¢miocockoe  HampaBieHHE, IpHU3HAIOINIEe B
MIPOTUBOIOJIOKHOCTh AHTHHAYYHOMY IMOJIOKEHHUIO HJICAJIN3Ma TIEPBUYHOCTh MATEPUH IO OTHOIICHHIO K
JIyXy BHE ¥ HE3aBHCHUMO OT CO3HAHUSI.

YacmHonayunvle METOJBI MOXHO KIACCU(UIIMPOBATh HA CIEUUANBHBIE Heopuouieckue u
cneyuanbHule IpuoUecKue Memoobl.

K chnenuanbHO HEIOPUIMYECKAM METOJIAM OTHOCSTCS CHIAMUCIMUYECKUe Memoodvl, Memoobl
CMPYKMYPHO20 aHAIU3A, 00WUe coyuaibHble Memoobl, KubepHemuyeckue Memoobl.

Cmamucmuveckuti METOJl OCHOBaH Ha aHANIMW3€ KOJIMYECTBEHHBIX ITOKA3aTelleH, OTPaXKAIOIINX
COCTOSIHME U JMHAMUKY TOT'O WJIM MHOTO siBjieHus. OH BKIIIOUaeT HaOIIOICHUE 3a SIBJICHUSIMHU, CBOOOIHYO
00palbOTKy JIaHHBIX, UX aHAJIHU3 U IPUMEHSAETCS NIPU M3YUCHHUHU SIBIICHUH, OTIIMYAIOIIUXCS MaCCOBOCTBIO H
MTOBTOPSIEMOCTBIO.

Memoowl cmpykmyphoeo anaau3a. AHaIW3 TOCYIapCTBEHHO-TIPABOBBIX OOBEKTOB KaK CIIOMKHBIX
CUCTEM, MPOTHUBOPEUMBBIX IO XapaKTepy W MHOr000pasvio MPOTEKAIONIMX B HUX IPOIECCOB, TPEOyeT
MIPUMEHEHUS 1IeJIOT0 KOMIUIEKCa METOJIOB, B TOM YHCIIE M TE€X, KOTOPbIC MPUMEHSIOTCS B IPYTHX 0071aCTIX
COBPEMEHHOI'0 3HAHUSI.

Obwue coyuanvivie Memoovl (AHKETUPOBAHUE, TECTUPOBAHKE, OMPOCHI, HAOIOACHUE, IKCIIEPUMEHT
U T. I.) HUCHOJB3YIOTCS JUIS IOMCKA ONTHMAJbHBIX BapHaHTOB IPABOBBIX PEIICHUH, pa3pabOTKH
000CHOBaHHBIX MPOTHO30B B OOJIACTH MPOBEICHUSI COLUAIBHO-TIPABOBBIX pedopM, B 00IACTH KOHTPOIIS
HaJl MPECTYITHOCTHIO, BKJIFOYAs €€ OPraHu30BaHHbBIC M HanOoJIee OmacHbie (YOPMBI.

KubepHeTnueckuii METOT - IPUEM, CBSI3AHHBIN C UCIIONH30BAHUEM MOHATHN M TEXHHYECKHUX CPEACTB
KHOEpPHETUKU (HApUMEp, MOHATHI «yTIPaBJICHUEY, «00paTHAs CBSI3b») U T. 1. DTOT METOJI UCIIOIb3YeTCS
JUTS pa3pabOTKH aBTOMATU3UPOBAHHON 00pabOTKH, XpaHEHUS, IIOMCKA MPABOBOW MH(OPMAIIHH.

K criennansHO-FOPUINIECKAM METOJIaM OTHOCSTCS (hOpManbHO-102U4eCKUll Memoo, CPAGHUMENbHbII
Memoo U UCTNOPUHECKULE Memoo.

DopmanbHO-102udecKull, WA JTOTMAaTUYECKHW, METOJ IO03BOJISIET (OPMYJIMPOBAaTh IOHATHS,
OTpaXKalolUe OTACJbHBIC, OOIIME CTOPOHBI, BBIABIATH CBOWMCTBA IPABOBBIX SIBICHUN MO0 SIBICHUN B
IIe7IOM. DTOT METOJ TO3BOJISICT BBISIBUTH HECOOTBETCTBHE TE€X WJIM HWHBIX IPABOBBIX HOPM peausM
OOIIIECTBEHHOW KHM3HHW, MPOTHBOPEUHUS IMPABOBBIX aKTOB MEXAy cobodi u T. 4. U, ciemoBaTenbHO,
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MO3BOJICT HA HAYYHOW OCHOBE MOCTABUThH BOIPOCHI O MPUHATUN HOBBIX 3aKOHOB, H3MCHCHUS WJIH OTMEHE
JEHCTBYIONINX MPABOBBIX aKTOB.

Cpasnumenvhwlii MemooO BKIIOYAET B TOCYIAPCTBECHHO-TIOJUTUICCKOM U MPABOBOW MPAKTUKE MPHEMBI
COTIOCTABJICHUSI CXOJHBIX OOBEKTOB TMO3HAHMS, CYIISCTBYIOUIMX OJIHOBPEMEHHO WM pa3ieibHO B
W3BECTHOM [IEpUOJIc BpEMEHHU. PaznuyaroTcs MakpocpaeHenue - CpPaBHEHHE IPABOBBIX CHUCTEM H
MUKPOCpagHeHie - CDABHEHUE 2JICMEHTOB TPABOBBIX CUCTEM.

Hcmopuueckuii memod SBISETCS. OCHOBHBIM CIIOCOOOM TMO3HABaHWS TIpaBa M TOCYIapCTBa,
HMCTOPUYCCKHX, TIOJUTHYSCKUX M TPABOBBIX YUCHHUH, T.e. 3aKOHOMEPHOCTEH CTAHOBJICHHS W Pa3BUTHSA
rocynapctsa u ipasa [4, C.49].
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MEMJIEKET KOHE K¥KbIK TEOPUSACHI METOJOJOI' UACHI )KOHE ITOHI MOCEJIECIHE

AnnHoranus. «Teopus» co3l IpeK TUTIHEH «Kapay», «3epTTey» HereHmi Oimmipemi. MeMieKeT jKoHEe KYKBIK
TEOPHSICH KOFaMABIK JaMYIbIH 3aHIBIIBIKTAPbIH 3€pTTEUTIH FHUIBIMHU 1TiMHIH Oip Typi. benrini Gonranmaii, opOip
FBUIBIM IIBIHIBIK OOBEKTiIEpi MEH KalTamaHaThIH TYPaKThl OOBEKTHBTI €lleysli e3apa OalIaHBIC TYCIHUIETIH €3
0OBEKTICIHIH JaMy 3aHJBUIBIKTApbIH 3epTTeiili. MeMieKkeT KoHe KYKBIK TEOPHSCHI MEMIICKET JKOHE KYKBIKTHIH
naiia O0JTybIH, JaMybl MEH KbI3METIH 3epTTeiini. KyKbIKTHIK 9/1e01eTTe MEMIIEKET KaHEe KYKBIK TEOpHsCHl Oiperei
aHBIKTAJIMaFaH. MeMIIEKeT >KOHE KYKBIK TCOPHSCH IOHI acThIHIA «KYKBIKTBIH Taijga OONYBIH, JaMybl MEH
KBI3METIHIH Kbl 3aHIbUIBIKTAPEl MCH MEMJICKET JKOHE KYKBIKTHIH 9pOip KIACCTHIK THITiHIH Maiiia 0OIykl, 1aMybl
JKOHE KBI3MET eTYIHIH epeKIe 3aHABUIBIKTAphl («TapUXH» TEPMUHI KHi KOJJAHBLIAIb) aHBIKTANAIBD. MeMIlekeT
KOHE KYKBIK TEOPHWSCHIH OKY Ke3iHJe 3epTTelielli: a) MEMIICKET JKOHE KYKBIKKA JKaIIbl 3aHIbUIBIKTap; 0) Tek
MEMJIEKETKE TOH 3aHJbUIBIKTAP; B) TEK KYKbIKKA TOH 3aHIbUIBIKTap. KenrereH KYKbIKTaHYIIbI-FAIBIMIAD MEMIIEKET
JKOHE KYKBIK TEOPHSCHI YFBIMIAp )Kyieci MeH MoHi OOMBIHIIA MEMIIEKET TEOPHSCHI JKOHE KYKBIK TEOPHSCHI el
Geneni. Jlomipek alTKaHAa, MEMJIEKET TEOPHACH €Ki TEOpHs KyHeciHe Kypaiabl: MEMJIEKET TEOPHACHI )KOHE KYKBIK
TEOPHSICHI.

Tyiiin ce3aep: moH, o1iC, IparMaTU3M, HHTYUTHBHU3M, aKCHOIOTHSUIBIK TOCJ, aDCTPaKT aKWKAT, JHAJCKTHKa,
njiealIu3M, KaTeropusuiap, SIHCTEMOJIOTHSI.
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THE ROLE OF CAMEL IN THE LIFE OF THE KAZAKHS

Abstract. This article deals with the problems which related to the traditional camel breeding of the Kazakhs.
The camel breeding plays a huge role in the life of the Kazakhs. Camel is considered as wealth for the Kazakhs. The
Kazakhs who have a lot of camels and horses in the herd roamed over long distances. The strength of the camel was
used in the processing of land, water extraction and for carting goods. Camel meat and milk provided food; leather,
wool and bone were widely used in everyday life. The Kazakh people highly appreciated camel and called it «ysbik /
ulyk» (precious), and a camel shepherd «yunsix 6akkan / ulyk bakkan» (tending precious). Different traditions existed
among the Kazakhs, folk knowledge, beliefs which related to the camel.

Keywords: camel, traditional farming, pasture, belief.

O0X 94 (574).39.394
T.E. Kapraesa

On-dapadu arteiagarel KasYVy, Anmarsr K.

TYWEHTH KA3ZAKTAPJIBIH
TIPHILJIIKKAIIIBI )KYWUECTH/IETT POJII

AHHOTanusi. Makanaza Ka3ak XaJKbIHBIH [JOCTYpJ Tyile IIapyallblIbIFbIHA KAaTBICTBI 3THOTPA(USIIBIK
Mocesenep KapacThlpbulFaH. Tyle MIapyallbUIBIFBl Ka3aK XaJKbIHBIH TIPIIUNIK KaMbl XYHECiHIE MaHBI3AbI peul
aTkapanapl. Tyile Manbl Ka3akTap apacklHAa OaibIK caHaidraH. Maibl Kem, ocipece Tyie MEH XBbUIKbIFa Oait
MaJIIIbIIAP ajbICKa Kellle aj/bl. AJbICKa KOLIETIH Ka3aKrap TYHEeHI )KYK KeJiri petinjie naiaananra. TyiteHid Ky
JKep JKBIPTY, CY LIBIFAPY, )KYK Tacy KbI3METTEpiHe naiganansuirad. TyHeHiH eTi MeH CyTi a3bIK OoJica, Tepici, cyiieri,
JKYHI TypMbICTa KCHIHEH KOJmaHbutFaH. Ka3zak Xajkpl TyHe MajiblH KacTepJeN «YJIBIK» Jel, ajl TYHeIIiHl «yJIbIK
OakkaH» Jien aTaraH. Tylere KaTbICThI JOCTYpIIEp, XalbIK OLIiMI, HAHBIM CEHIMEp JKyiHeci KaJIbINTaCKaH.

Tipek ce3aep: Tyiie, 1oCTYpJli IIAPYAIIBLIBIK, XKaHbUIBIM, HAHBIM CEHIM.

Kipicne. Tyile Manbl Ka3zakTap apacbiiaa O0ainblk cananras. Tyleni CoIpIbIlH TOMEHT1 aFrbIChIH, Apai
OoiibiH, ManrsicTay oHipiH, Kei3puikym, Kapakymabl, Bopchlk KyMaapblH MEKEH eTKeH Taimanap kebipek
ecipred. TepT TymikTiH OoWbIHIA OOJIATBIH JKAaKChl KacHETTEpIiH O0opi Tyie MasblHbIH OONBIHAH
tabbutaapl. TyHeHi — TePT TYMIKTIH Tepeci, Kuesi TYMIKTIH Oipi genm ecenTereH. Aybl3 o1eOHETiHIH
KONTEreH YITUIepiHAe TyHere KaThICTBl TEHEY CO3/Aep, AaHANbIK HaKbUIIap, MakKaJI-MOTENJep KOIlTell
ke3neceni. «Tykeci OapibplH — Kueci 0apy», -eTeH OW-TY)KBIPhIM TYWEHIH TIPUIUTIK epeKIIelNiriH alKbIH
aHrapTajel. Tylie TYJNITiH KacTepien «yiblky JIell Te aTaiapl. TyHeulini « vk Oakkauy Aem KypMeTTell,
OFaH KOMNIIUIK XUHAIFaH Xepae TepleH opblH Oepred. bip rtyifeminin otapeiaa 50-100 Oac Tyiiere
neitin oosnras [ 14, ¢.18]. KasakreiH atakTel kyiiiaepi Cyripaiy «bo3inreni», blkputactein «Keamasice»,
TorrimOerTiH «bo3iHreH» Tyle TYJiriHe apHalFaH aHpl3ap OOWBIHIIA MIbIFAPbUIFaH. TYHEHIH MmipiH —
«Oticvlikapay, kel xepae «Kaycuvli-kasvl» aen ataiasl. Tylie ManbIHBIH TOOBIH — Kene, OpiciH — mamay
JIeIl aTaibl.

Moaceneniny adicmemeci. MakaniaHblH TCOPHSUIBIK HETI31HE ajifa KOWFaH MIHIACTTEPIH IYPBIC HICIIYre
OarbIT-Oaraap OepeTiH FHUIBIMH Ke3KapacTap ajblHABL. TakbIpbIKa KaTbICTHI ajFalllKbl 3e€pTTEyJiep MEH
JepEeKTePAi, ANFAIIKEl TApUXH (POTOKYKATTap bl KUHAKTAI, OHBI FBUTBIMU TYPFBIAA UTepill, 3epAeiereyre
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THIPBICTBIK. AJIFallIKpl aBTOPJApAblH EHOCKTEpiH mMaiiianaHFaHaa coJl Ke3eHJEri FhUIBIMH OpTaHbIH
3epTTEY JOCTYPiH, 3epACIIeY OpeCiH, UACONOTHICHIH Ha3apFa allblll, OFaH O3iHIK Ke3KapacleH mikip Oepy
eckepimin oTeipasl. COHOai-aK, TaKBIPHINKA KAaTBICTBI MACEJeNepIliH, aTam aWTKaHga ACTYpil Tylie
HIapyaIlbUTBIFBIHBIH OYTiHTI KYHT1 jKail KYHiHJeri JocTypii TaHeIMAApAbIH OalbIpFBI KEe3lIeH e3repicci3
KETKeH TYCTapbhlH JallalIbIK ATHOTPAaQUSUIBIK SKCIECAMLMSIIAD MaTepualfapbl HETi3iHAe 3epieneyre
THIPBICTHIK. Tyiere KaThbICThI XaNBIKTHIK OUTIMAED KYHECIHeT! JKOMBUIBII KEeTKEeH, KOJMAAHBICTAH IIBIFBITT
KaJIFaH JOCTYPJIi TaHBIMIApFa OalIaHbICThI O©31HIIK TYKBIPBIMIAPBIMBI3IBI OepIiK.

Tytleni orcymvic Kyuii scane Kok peminoe naiioarany. KazakrapAblH KYHIENIKTI TYPMbIC-TIPIILIIT
TOPT TYJIK MaJIIBIH KaMbIHA OailTaHBICTHI KABIITACTHL. MabiHa KOp 137ieTeH Ka3aKTap Kbl OOHbIHA Oip
YKaBUIBIMHAH, eKIHII JKalbUIbIMFa KeITi. byKin epic aitMarbl MayCBHIMABIK KBICTAy, KOKTEY, XKailnay,
Ky3ey skalbuibIMaapbiHa Oeminai. Keminm-xkoHy epici Typuimie ©onapl, Mallbl Kerl, acipece Tyie MeH
KBUTIKbIFA 0all Kazakrap anbicka kerre anasl [30, ¢.248; 4, c.63; Cyper 1-3]. Anbicka Kelry Ke3iHmae
Ty#enepain Oenrini 6ip TOOBI Kol Keuiri KbI3MeTiH aTKapraH. bait oT0achIHbIH Kellyi YIIiH )KYK CaHbIHa
Kapaii 10-12 Tyiie, aneymerTik xarmaiibl opTa 0TOAcCh! YIiH 4-6 KYK KeJIiri, IaHbIPaKTaFrbl aaM CaHbIHA
Kapaii 2-6 MiHic KeJiri KakeT Oonran. Cwlp OoifbIHAA TYyiie MiHIC KOJIiri peTiHae Ae, )KYK KeJiri peTiHae
ne MiHAeT atkapca, an TapOarataii, Kapkapa eHipiHne kel Ke3iHOe TyHeHI TeK XKYK KeJIiri peTiHge ai,
Kapa Epric nanaceiama oifennep TyHeHI MiHIC Keuqiri peTiHAe maipamasabl. AJl, >KaKblH KaIIbIKTBHIKKA
KOIIETIH Ka3aKTap *KYKTEpiH aT IIeH eri3re apTKaH, apOaHbl KOJIaHFaH.
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Cyper 1 — Kemke xunany. KPMOM kopst
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Cyper 2 — XKaitnaynan kaiftkan CeIp Ka3akTapbsIHbIH kemri [20, ¢.128a]

o

Cyper 3 — CoIp Ka3akrapsIHbIH Ko [1, I, ¢.157]

Kazakrap ke TylenepiHe maniakTairad »*a0yiap >Kayblll, MiHIC KOJIKTEPIHiH KOl COHIH KenTipin
TypyblHa yJKeH MoH OepreH. Kemr Tylienepine omiekeiilieHreH apHaiibl jkaly jkamkaH, OacbiHa >KiOek
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IamakThl b130a acnanap KajaraH, MOMHBIH acmanapMeH OeseHaipreH [18, I, ¢.340]. Kemkennae, Toii-
JIyMaHaapiaa Toyip Tyidenepre >xaOaThIH, OIOJIAHBIN, OIICKEHICHIeH apHaiibl >ka0y, MOWHBIHA acaThIH
HeMmece 0achlHA KaJaWThIH KiOeK mamakThl bi30a acnanap CeIp eHIpiHIe acmandvik aen aranrad. JKyk
apTKaH Ty#enep €H JKaKChl KileMMeH, xabyMmeH, OyiinanapmeH ormiekeinieHreH [9, c.43]. Ceip-Apan
Ka3aKTapbl KYMJIbI JKEpJIepPMEH KOIIeTiH OONFaHBIKTaH XYKTEPIH Tyiere apTkaH, apOachl3 KeIlKeH [5,
c.64].

Keiibip Oatinap e3 KeIITepiH KOIecTep OKEIIN CaTKaH TYHEKYC, aBJIMH KaybIPCHIHAAPBIH TEH YCTIiHE,
Kyhmenepre kamgan coHaereH. M.KpacoBckmii: <« Kyk apTtkan Ty#enepaiH Oactapbl  IIamiak
KOHbIpayJlapMeH, TEHJIEP TYHEKYC, MaBIUH KaybIPCHIHAAPBIMEH coHaemi», - mereH [20, III, c.41-42;
Cypert 4 a,0]. MyHzait kemTi «kapxapansl kouty 1OeT ataraH. ballbIprbl KazakTap Kelll Ke3iHae kebexere
COHJIIK YIIIiH TaFaThIH KBIPFaYbUIIBIH TOPT KAYBIPCHIHBIH J1a «KapKapay jaer ataraH [27, ¢.109; Cyper 40].
I'.H. TToTaHuHHIH 0Chl MATIMETI KOHIT aynaptaabl. Chlp OHIpiHIH aHIIBUIIBIK ICTYPIHIE KbIPFAYBLT ayliay
KapKBIHIBI JaMBIFAaHBIH €CKePCEeK, KBIPFAybUT KAyBIPCHIHBI KOII CalTaHATHIHBIH Oip aTpuOyTsl OONFaH
neyre Heri3 Oap. Kyc KaybIpChIHBIH Kajuay TiN-Ke3[IeH CaKTaHyMeH Je¢ Tikenel OainaHbicThl. Chip
Ka3aKTapbl apachblHIa Ka3ipri KyHiI J¢ KbIpFaybll KaybIPCHIHBIH KiJleMre Kajam KOO CaKTaiFaH, Oy
OalBIPFBI Ka3aK KOFaMbIHaH KaJIFaH JOCTYP CAapKbIHIIAFBL. SIFHU Ka3ak JaJachlHBIH Kail eHipi 001IMachiH
Ka3aKrap Kell calTaHaThlHA epeKile MOH OepreH neyre Oonansl. KazakrapablH KelITi cainTaHaTIEH
Oacraysbl, JKalayra aMaH-€CeH JKETCHIK, JKOJBIMbI3 COTTI OOJICHIH JIETCH BIPHIMMEH OaliIaHbICTHI.

Cyper 4 — a) KapkapaMmeH coHZIENTEH KoIIl. 9) KapKapa — (pparMeHT.
KPMOM xopsr1.6)KpIpraybit KaysIpCHIHBIMEH COH/ISNTEH KileM.

Cyper 5 — Tyite mbirsip: a) Cy KeTepy YIIiH OIBIFBIPABI TYiie KOMETiMeH KO3FaIbICKa KeNTipy.
Ceipaapusiabie coi xak 6eti. XIX f. asrel. M. [IpsikoB Tycipres [12, 19]; o) LIbiHbIpay KYABIKTAFbI TYHE LIBIFBIP.
Mamnrsictay oHipi. XIX f. asrbl. ; 6) TyiiemeH xep KbIpTy.
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Cy KeTepeTiH KOHABIPFBI IIBIFBIPIBl KO3FAJIBICKA KENTIPYy VIIiH, IIBIHBIPAY KYIBIKTapJaH cy Tapry,
TeHi3re cainfaH aynabl (OamblK aynay ici) >KMHAWTBIH INBIFBIP YIIiH 1€ TYWEHI XYMBIC KYILIi peTiHae
naiigananrad (Cyper 5). IlerFeipmap jkarachel OWIK apbIKTap OOWBIHA OPHATBUIBIN, TyHe, eri3, ar
KOMETiMEeH KO3FalbICKa KEeNTipiIil, JKeriuireH TYJIK TypiHe Kapal «Tyile IIBIFBIP», «eri3 IIBIFBIP», «aT
LIBIFBIPY» JIETE€H aTayiap KalblNTacThl. EriHIIUNK iciHme, ’ep KbIpTyFa, JIOH YKKIilI TacThl KO3FallbICKa
eH/IIpy YIIiH A€ TYHeHi )KyMbICKa xekkeH [ADM].

Eprene caynma xepyeHiHiH A€ Kol Keuiri Tyie 6onranbl 6enrimi. KepyeHminik apHaiisl 6ip KociNTiH
Typi Oonampl. KepyeH KpI3METiH YHBIMIACTHIPYIBIH JKayalKepIIlri xepyenOacuinbly MiHAETIHE
KykTenreH. KepyeHOACBUIBIKTBI KOCill eTKeHJep KepyeH OacTayMeH Karap, KepyeHre Tyile KOCyMeH ne
aitHanmpicKaH. JKy3mereH TyleHi KepyeHIIijiepre caTy VIIiH apHaibl ecipeTiH Oail Ka3zakrap Kesjaecil
xarTel. KepyeHneri Tyiienepne Koira cajblll OTHIPATHIH Ka3akTap «wanapiapy Jel aTajbll, oJap
kepyeHOacoira OarbiHABI. KepyeH KbBI3METiH YHBIMIACTBIPYIBIH KayamnKepIIUIiri KepyeHOacinvly
MiHJeTiHe XyKTenreH. KepyeHOaChUTBIKTBI KOcill eTKeHIep KepyeH OacTayMeH KaTap, KepyeHre Tyiie
KOCYMEH Jle aifHanbIcKaH. JKy37ereH TyleHi KepyeHIIiepre caTy YIIiH apHaibl ecipeTiH 0all Ka3akrap
ke3gecin katThl [23, ¢.46; Cyper 6-7]. Kepyenzgeri Tylienepie »XOJFa Caliblll OTBIPAThIH Ka3aKTap
«wianapaapy IeTI aTaIbII, ojlap KepyeHOachiFa OarbIHIbI.

Tytiemen 6ip TacputFaH xykke 8-12 py0ns Tenenmi [25, U.1, ¢.580]. 1 ryitere 10 Han 18 myTka aeitin
KYK apTeuiael. Kipekemrep yIIiH YK KETKi3y OHall >KyMbIc OoyiFaH kOK. 12-15 myt xyri OGap Ttyite
KyMasl-mmesiai xkepae 1 cararra 3-3,5 kM., kyHiHe 30 kM. xkep kypreH. TyHne TyheHiH Ke3i Hamap
KOpreH, aj amnTam BICTHIKTa JKYPY KUBIH OONFaHIBIKTaH KepyeH neM airaH. KipekemTep TeK KYK
KETKi3y/l FaHa eMec, Tyle KyTiMiHe 1e KaparaH [28, c.82].

o s - s

Cypert 6 — JlapusutbIKTaKbIp YCTiHEH OTill 0apa xaTkaH cayaa kepyeHi. XIX F. COHBIL.
C.Heyctpyes Tycipren [23, Ta6i. 49]

Cyper 7 — Kipe tapty. KPOMK/IM K0opbI

E.CmupnoB: «Kazansr, [lepoBck, Typkicran, [IbIMKeHT ye3epi Ka3aKTapbl apachblHIa KYK TaCyIbl-
JBIK Koci0l epekine namblyblH Oyl eHip/e Tyle MallbIHBIH KONTIiriMeH OailaHbICThIpa OTBIPHIN, €pPTEie
OyJ1 KacinmeH memekeisep aiHanbickin, OpeiHO0p xoHe Cidip MeH byxapa, Xuya apanbiFblH sKaIFaiThIH
KepyeH JKOJIapbIH/a KYK TachlFaH, Keiin Oy kacinTi urepyre Kinr xone OpTta xy3/1iH 6acka 1a pyiapsl
KOCBUIIBL. «...ApOazaH kepi TylWeMeH JKYK Tacy THIMJIpeK OOJJIbI, ayblp JKYK apThUIFaH Tyie KepyeHi
KaMBICTBI Ja, OWJIbI, TeOEeIi, e, KYMIbl XepilepMeH ae xype amran», — aereH [30, c.158]. Tenni
nypeIc aptca Oip tyite 40 Tan 50 myTKa neitin xykTi Tacu anansr [30, ¢.159]. A.Il. CmupHOB OoJica, Kazak
xepiHig Typkicran, Cibip, OpbiHOOp enKeNepiHe cayla-caTThIK alblpbac TYpiHAE NaMbIN OTHIPFaH-
JBIFBIH aiiTa KeJie, Ka3aKTapAblH JKYK TacyIIbUIBIK KbI3METKE 63 TYHeslepiMeH KaJIaHbIll OThIPFaHAbIFbIH
aiftkan [29, c.26-27]. JKyk Tacymsuiap Hemece KepyeHIIIep e3lepiHae Tyle OojMaraH Hemece
KETICTIeTeH XKar[aija KockIMIna Oacka TyHenep/Ii JaiFa aJblll OTIPFaH.
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Amn, IILII. Yonuxanos: «Celpaapus 6TKeTiHEH KYKTep KaJllaK Teric eTil jkacaliFaH cajiap apKbLIbl
eTkizineni. Tyifere, aTka apTbuFaH kYK yuIiH 1 TeHre Hemece 20 THBIH KyMiC aKia anajash», — JAereH [8,
c.172]. Keiibip caymarepiep naBKara Xalfamallbl CaTyIIbl ycTam OyJl JKepae Kbl OoifbiHa cayna
xacaraH. 1865 xbutbl Kazanel ¢opteian OpeiHOopra neifinri kepyenre 1500 Tyiie »xanFa ajibIHBIM,
opkaiiceiHa 7 pyOnbaeH teneHren. Coipaapusinan byxapa sxoHe Xuyara JIeiiH Ka3anbUTbIK KepyeHi Oip
Tyifere aptkaH xykke 10-12 pyOnnra nmeiiin anran. Kepi kapait xepyeHOACBUIBIKKA XKAIJaHFAH agam
Byxapanan Opckire nemece OpbsiHOOpFa AeiiH KepyeHi KeTKi3yre, Oip TyheHiH TeHiHe 18 py0iap kymic
aKIIa aFaH, MOMHBIHA aJiFaH JKYKTI )KapThl xKoJj1a 6acka Oipeyre TanchlpMaraH.

CrIpapusHBIH TOMEHT1 arbIChl, Apall OHIpiHAE TY¥e MIapyanIbUIBIFBIHBIH 0aChIM TaMybIHa Opaii Tyiie
TYPMBICTBIH KeIl TypiHe mnaiaaitaneuiael. OTBIH Tacy, Wen Tacy, OanblK aynayra KOJAaHBUIATHIH
Kypaimapasl Tacyra Kongausuiasl (Cyper 8-10).

Cyper 8 — [lepoBck 6a3zapbina camap. [limen caymacbl. 1910 kb,
KazaH [21, c.96a]

hi | = L 4 d. arfe, e

Cypert 9 — Tyitemen KaiibIK Tacy. Apan eHipi. XIX racsip asrsl [1, I1]

Cyper 10 — KambIcTsI0ac KemtiHe GalbIK ayayra 6apap coT.

®oto Goitbiamma XK. HlslikeH pexoHCTpyKIHsCH [7, ¢.152]

Ty#ie agam KalThIC OOJIFaHA JKepJIeyre anblln O0apaThlH KOJK KhI3METIH aTKapraH. OJreH anamibl
MoJia JKaKblH 0oyica KepereHi TaObIT peTiHJe MalaNaHblll, COFaH JKATKBI3BIN amapraH, anbic 0ojca
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TyliemeH anein Oapral [10, ¢.256; Cyper 11]. K.KocraHaeBThIH «eireH agambl arall TaObITKA CaJIbIIL,
OcifiTke aiplll KeTelmi» — JEreHle OChl Kepere TaOBITTHI MEH3ereHi 0omyel kepek [19, c.48].
H.KanmakoBTeIH «erep Kabip ayburra >KakblH 0o0Jica, OHJIa MapKYMHBIH MOWITI )KEHUI-KENIi 3eMOLTMeH,
al 3uWparrap IanFaiiiga Oojca, OHZAa MOWITTI KHi30eH opam, TyiHeMeH >KeTKi3emi» — JAereH NeperiH
uHpopmartopnap Herizaen oTeip [15, ¢.228]. OmikTi )XeHENTKEHAE TYHEHIH €Ki »arblHa TeH jKacaiIlbl.
TeHniH ycTiHE MOHITTI KWi3re HEMece KepIere >XaTKhI3BI allblll Oapaipl. OWeNmepnai Kepieyre
Oaprez0aran [ADM]. @.A. OuenpcTpym KOIIMETIepaiH MOHITTI TeK TYHeMeH eMec, aTlieH Je alaphbli
JKepJereHiH xasansl. O YIIiH epaiH eKi JKaFbIHa BIHBIPIIAKTHI (TYie epi) Tepic Kapartbin Oaiinam, ycTiHe
TaKTail KOWBIIT, MOHITTI KHI3Te OpaIl *KaTKbI3aas! [32, c.113].

Cyper 11 — OmixTi xepneyre TyiiemeH ajubin 6apy. XIX FaceIpIbIH asFbl —
XX raceIpaibIy Oackl [6, 1, 162]

Kazakrap/a y3aTblIFaH KbI3/IbIH jKacaybiH Tyiere apTkaH. «Kui3 JKiOek» sKbIpbIHIAFbI:

«...Cexcen napovl moImulpbin Hcacay apmoin,

bec oicemim, anmvin omaybepoioetioi,

Tozwvi3 orcopea am sxncabovikman JKibex yulin,

Kaiivin eneci xacvina epoi 0etioi... »

«...Cexcen mytie ycminde,

Anmuinobl dcagdan OpHAaH. .. »

— JIETeH JKOJ/Iap KbI3 J)KacayblHBIH TYHeMeH anapblIFaHIbIFbIH alTaIbl.

Kazak XalKbIHBIH «63iM Oecende amar myueodel Kywim 6apy, «Conevl myeniy dcyei ayvlp» IereH
Makai ce3epi TYHEHIH KYLIIH TypMBbICTa HaijganaHyMmeH OaitnanbicTbl. ChIp Ka3aKTapbl AapuUsSHBIH Oip
OeTiHeH eKiHIi OeTiHe JKYK TaCHUTBIH OIPIKTIPUITeH €Ki KaWbIKThl «myile KalblKy ACT aTaijbl, OJI Kerl,
ayblp KYK OTKI3eTiH KalblKKa OalIaHBICTBl KOJNJAHBUIATBHIH aray, ce0eOi TyiHe ayblp KYKTI KeTepeni
(Cyper 12).

Cyper 12 - Tyiie kaitbik. Coip eHipi. KPOMKJ/IM kopsr
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Tytie amaynapvina 6batiianvicmel epexutenikmep. O. JluBaeB Ceipnapus oOnbichl, [lepoBck yesi,
’Kanakopran OompichiHAa OonraH camapbiHna AOxyinma HwusisoBran »xasem  anbeim, «M3 obmactm
CKOTOBOJIYECKOTO XO3SIMCTBA» aTThl MakaiaMeH «TypkecTaHCKue BeJoMOCTH» xoHe «TypkecTaHckue
cOOpHHK» OeTTepiHie xapusuiarad. Aomoiia Husi30B «1ana mapyanibuibiFbIHa KQKETTI MaJibl 00Jica FaHa
Ka3aK OakKbITTBI OOJambl», — JeH OTBHIPHIN TyHe, XXBUIKBI, CHBIP, KOH MEH CIIKiHIH »acklHa Kapai
aTaynapsIH Xinke Ti3in 6epren. TylieHiH exi Heri3ri Typi 0ap — 6ip epkewmi KHE aliblp opKewmi, STHA
€Ki epkelnTi Typiepi Oap. bya3 Tyiienepai kKazakrap 6ya3, eMECTEpiH Kbvlchbip A€l aTaiiibl. bip epkemri
TYWEHIH epKeri yiex, al YprambiChl apyana nen atananel. Exi epkemTti TyHeHiH epKeriH o0Oypa,
YPFaIIbICHIH iHeer nerni. bip epkemTi TylieH1 eKi OpKemITi TYHeMeH MaFbUIBICTRIPY HOTIKECIHIE Ka3ipri
Ke3ze Oip epKelTi TYHeHiH XeTi Typi naiaa O0oJabl, onapAblH HETi3riiepi apyana KoHe yiek, beknamuua
Hap, KOINAMua Hap, HCamMno3 HAp, JCOHEK Hap, Kbliaeall Hap XoHe coknak Hap. Koc epkemTi Tyihenep
aublp epKewt, Mvlp3a Kocnak KoHE Kepicmi kocnax Oonpn yike Oemineni. Erep OypaHsl apyaHameH
NIaFBUTBICTRIPCA, OHJIA OeKnamuida Hap, erep YIEKTi IHTeHMEH IaFbUTBICTBIPCA, KOINAmiua Hap allbIHAIbI,
erep OEKMaTIIaHbl KOJMATIIAMEH WIAFBUIBICTBIPCA, JHcamno3 Hap WbFaapl. Erep OekmaTma >oHe
KOJIATIIa apyaHaMeH HeMece >KaMI030CH IIaFBbUIBICTBIPCA J#COHEK Hap aNbIHabl, OHbl byxapana ey
KombulK Jem aTaijpl. Erep yliekTi )eHEeKIeH HeMece JKOHEKTI apyaHaMeH IaFbUIBICThIPCa Kblideall Hap,
ay, OCKIaTIIaHbl JKOHE >KaMITO37bl KOC OpKEIITI OypaMeH HeMece KEpICIHIIE aTajiFaH TyHelep Koc
OPKEIITI IHIeHMEH IIAFBUIBICTBIPCA, MbIp3a KOocnax ajblHalbpl. Erep MpIp3a KOCHAakKThI YJIEKIIEH HeMmece
apyaHaHbl MbIp3a KOCIAKIICH IIaFbUIBICTBIPCA OHJA Kepicmi KOCNnAak IIbIFalbl. AJ, KepiCTi KOCTAKThI
KbUIarali HapMEH HeMece KOCHAaKThl KbUIaFrall HapMEH IIAaFbUIBICTBIPCA, OHJA COKNAK HAPATBIHAIBL.
ConbIMeH TYHeHIH OH Typi anbiHaabl [11].

Ynex meH apyaHaHblH Oyipa >kyHI Oorjanmel, Oo¥bI OWIK, alKpIMAAPBIHAA Y3BIH JKYHI Oap,
KYUPBIKTAPBIHBIH VIIBIHAFI XKYHI J¢ Y3bIH OOIBIN Kenei, OV KYHPBIKTHI wai KYUpblK JETeH epeKIe
aTayMeH aTalapl. Apyana >KapaTbUIBICBIHAH Oip ©pKemTi, Ta3a HOCUIII, THIKBIP JXYHAl, CYBIKKa
IIBLIAMCBI3, Y3bIH €MIINEKTi Kelle/li, 6Te CYTTi, CHAaH CHUPAK, BICTHIKKA, LIOJNTe MIBAaMIbl YPFalllbl Tyie
TYKBIMBI (Ka3aKTap TYHEHIH apKachblHAa KHWTi3re callaThIH KOM Topi3li kaly na apyara JeN alTaipl).
YeKkTiH MOMBIHAH >KOHE alKbIMBIHAH IIyAajlaHblll TYPFaH Y3bIH KYH Kaixan Jen atanaabl. bexnarima
HapJbIH epkeln Ouik keneni, Oyipa KO, KalblH JKYHI 0ap, caHmapbl YIIKEH, MOUBIHAAPHI Y3bIH, 0achl
acTay TOpi3zl JKoHE asKTaphl KyaHnay Oomazpl. bekmarima HapablH alpbeIKIIa Oenrici o1 GaKpIpMai b
Onan opi konmarina Hap kenedi. ChIPTKBI TYpi KarblHaH OJ1 OemaTiia HApMEH YKCac KOHE OJiaH
epekuieniri a3 6onca na 6akpipabl. JKammmo3 HapslH KeiOip Tyiienepaeit Oyiipa sxyHi 6ap, epkemnri OUik
€MeC, KOJTBHIFBIHBIH aCThIHIA, COJI CHSIKTBI TOCTIH Teric OeiriHiH MaHBIHAA €Ki IIOK Y3bIH KYHi 0ap, OHBI
syabin Aen arainel. XKammos Hap na kemn OakpipMaiinel. XKeHek HapJblH il YJIKEH, OHBIH CaHIAphI
KIHIIIKE, JKYHI eIIKIHIH JKYHIHE YKcac, Tik Oyipa emec, KabOarbl KajblH, ©3IHIH TYPaKThl
OaKbIpaTHIHABIFBIMEH epekineneHe 1i. Kpuiaralii HapIIbIH jKYHI cHUpeK, Oyiipa emec, asiKTaphbl KiHilIKe, 6achl
KIIIKeHTal JKOHE JKaJIlbl allFaH/a, Hallap JKeTIreHAiriMeH epekiieneHeni. Ote kemn 6akpipaasl. COKmak
HapJbIH epKelli Ouik, Tikeiin Typajpl, 00ibl OHiIK, XKyHIIepi Oyiipa emec, TYpi axapchl3, Kol OaKbIpaIbl.
Koc epxemti Tylie *orapblia alThuFaH ai yur Typre Oemnineni. bipinmi Tyie aivip opreut, OHBIH OONBI
Ouik, imi yakeH 6omaapl. XKyHi KanbH, y3biH Oomnbin Keneai. Exinmm Typi — muip3a xocnax. Jene Gitimi
MBIFBIM, XYHI Oyiipa, Typi eTe CHBIKCHI3, ©pKelITepi KilIKeHTal, apachl ammak emec, Oipak Oip agam
CBIIOFa JKETKUITIKTI 0oJasbl. MbIp3a Kocnak OaksIpMaiiibl. AKbIP asfbIH/A, VIIIHII TYPl — Kipicmi KOCnax.
Bip kaparanma on Oip epkemTi Tyiere eTe yKcac, OWTKEHI OHBIH OpKENIiHiH TyOi »Kalmak, YCTiHTi
alBIPBIFBIHBIH €JIeYCi3 OOJIATBIHBIFBl COH/IAl, OHBIH OWBIFBIH TEK KOJIMEH CHUIIAll KaHa Kepyre Ooajbl.
OHBIH XYHI Y3bIH, TBIFBI3, €IIKI XYHI CUAKTHI, Oyiipa emec. KipicTi Kocmak O0akpipanl. Camachl skarbIHaH
JKaKChI TY#e YJeK, apyaHa, aiiblp Oypa, Oekmnariia Hap, KoJINaTiia Hap, )KamIio3 Hap, MbIp3a KOCIaK IeH
JKOHEK Hap OOJIBIN caHanaabl. Hammap TyKbIMaapbl KOCIaK, KbUIaFail )koHe KipicTi KOCTIaK OOJIBIN CaHAIIFaH
[11].

[TimrripinmMereH epkek Tyeaep — yiex, Hap, Oypa, COJl CUSIKTBI )KAaCTaPbl: OAYbIPUIbIH, YleKUie JKIHE
Hap 6ypa aen atanansl. [limripinren O6ip epKewTi epKek TyHeep akma yiex, akma Hap, all eKi epKemTici
aman pen ataiansl. [limTipiny TepT xkacrta (donen) askranaabl. bapiablk TYKbIM TYHeNepiH IaFblUIbICy
Ke3CHI KaHTapJaH OacTajbll, coyip aiblHa JICHiH co3bliaubl. TeK yIeKTi KaHTapJaH | MaMbIpra JeiiH
Kamryra Kocanbl. Yiek 30 Tyiteni, an Oypa 20 TyleHi kamsipanbl. Epkexrepi marbuibicyra 0ec yKacTaH
Oacram Tycei, al ypraibuiapbl TOPT jKacTaH-aK Ootanaiapl. bip epkemTi TyiieniH Oya3 601y yakbIThl OH
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eKi aiifa, aJl KoC @pKeITi TyieHiH Oya3 0oy yakbIThl OH TOPT alifa co3buiaisl. JKammel anFania, Oapibik
TYKBIMHBIH JKaHa TyFaH TeJIEpiH 6oma Jen arailipl a, OFaH OOTaHbIH INBIKKAH TETiHIH TYKbIMBI
KOCAKTaJIBII alTHUIAIBI: MBICAITEI, yiiek boma, Hap boma, Kocnax boma xoHe T.0. EKI jkacka *KETKESH COH
(maiinax) TyleHiH TaHAYBI TECUTII, YIII )KachIHAA (K¥HaH) )KYK TacyFa a3-a3jan yiperiie oacTaiisl.

ChIp eHipiHJIe TYHe aTayaapblHbIH MOJIIBIFBI Ja Tyie HIapyalbUTbIFBIHBIH 0aChIM JaMbIFaHIbIFbIHBIH
aitrarel. CpIp OHIpi Ka3aKTapbIHBIH TUTIHAE TYHeE aTaynapblHa KaTBICTHI OipKaTap epeKIIemiKTep Oap.
Tyitere katpicTsl ChIp OHIPIHIET] €PEKIIETIKTI KeIeciieil araynapiaH Kepemis:

Ativip 6oma — aiiplp TyHenep/iH KOC epKeITi 00Tachl; ailblp KOCIAK — ©CETIH JKepJIiH TaOuraTbIHa,
KEPTLTIKTI TUIIIK KOJIaHBICHIHA KOCTIAKTaH aifbIp TyHe TypiHe aya OacraraH Kocmak OymaH. OHBIH aTachl
— Ta3a Oypa, eHeci — MbIp3a KOocmak. ANl KOCIIAKTBIH 631 op ayAaHna opTyp:ii aranansl: Kapmakmrsima —
aTachl YJeK, eHeci aliplp iHreHHeH; JKanaramTa — apyaHa MeEH YJIEKTEH, KipicTi KOCIaK — KOCMaK IeH
YJIeKTeH, Kocnak neH Oypanan; Celpaapusiia — Hap Masi MeH OypaZaH, MbIp3a KOCIAaK — KOCIaK iHreH MEH
OypanaH; apa KOCHaK, alblp KOCTaK iHreH MeH Oypanan; lllnemine — Hap Mast MeH aiibIp/iaH; alibIp ©pKeIll,
alibIp Tyie — eKi epKelliHiH apallbIiFbIHA €Ki aJjaM epKiH ChIMBIN OTHIPATHIHAN KOC OPKEIITI Tyie aTaysl.
Atioip maiinax — Ta3a HOCUAl aiiplp Oypa MEH alblp IHT€HHEH TYFaH KOC OPKEIITi, CBIMOATTBI, YJIEeK
KYHI, KO3 KbI3bIFaThIHAH Talmak. MyHBI Keii0ip aiiMaKTapaa socamnos maiiiax ecei.

Axbac epkews — KYMBICKa KOIl callyZlaH He KOTBIP CHSKTHI aypyAaH ©pKell OachIHIAFrbl LIyAachl
TYCIIl, OHBIH OpHBIHA aK OyZa *YH IIBIKKaH OPKEIIl.

Ax 6ypa — TYCI, KYHI peHi aKIIbUT OOJIBIN KEJIETIiH, KeJere TYCeTiH epKeK TyHe.

Ax xanman myie — apbara xerim, Oip, TINTI eki OYyHipi »KapaKaTTaHBIT HEMece KalTaJbIHA jKapa
IIBIFBIT, KEHIH Toyip OOJIBII KETKEH, OJIapIblH OPHBIHA aK JKYH IIBIKKaH HE COJI KepJIeri Tepici aK KeH 0orl
KaJFaH Tyue.

Ax mas — GipTyMaHBIH OeKmaTIa aTalaThHIAPBIHBIH KodaTyMmachl. Erep apyanara ak Oypa miekce,
00TachI aK TYCTi OOJIBII, TyaThIH KaFaai Ke3Iece/i.

Apa Kocnax — atacel — Ta3a Oypa, eHecl — MbIp3a KOCIAK IHI'€HJIepi OOJIBIN KEIETiH, OPKEI apajIbIFbl
allbIp/1aH Tepi aiJie Ie KOCTIAKKa TOH OyIaHIaCTHIPYAbIH OCCIHII YpIIaFsl.

Apamsa 6oma — TyHel HeMece Tyie ueci KYTIeTreH JKaFaala TybutFal 00Ta.

Apmmuipzan myiie — YCTIHAETI KbI3/BIH KacaybIMEH HeMece apThUIFaH JKYTiMeH Chlifra, Oolirere
TapThUIATBIH MAKTaYJIbl TYHeIep iy Oipi.

Apyana 6oma — apyaHa MeH YJEKTEH TyFaH JKaJIFbI3 OpKeITi 00Ta. Apyana maiinax — Taza apyaHa
Hocli Oypa MeH Ta3a apyaHaJ/iaH TyFaH YaJIFbI3 OPKEI TYHe TOJIHIH €Ki )KacTarbl aTaybl.

Ayean myiie — 1. 06TEH *KepieH MEKEHIH aybICTBIPFaH TyHe. 2. YCTiHE apThUIFaH KYK Y3aK JKYPICTeH
He 0 0acTa JAyphIC apThUIMaraH/IbIKTaH, TYHEHIH OH HEMece COJI KalTajblHa KUCAalbIN aya OacTaysl.

Ao Oypa — KbI3bUT KO3/ICHiI, bI3ara OyJIBIFbIN, 90/CH KaparaH, KaHTap-aKIaH ailllapblHaa K3 KepiM,
aNpICTaH KiMai Je Oosica, TIOTI CalT aTTBhIHBI J@ KYybII JKETIN 3aKbIMIAWTBIH, COJ MIiHE31HEH
TycaylaHaThIH, ThIM KayilTUIEPiHiH ay3blHa TYMBUIIBIPBIK, KYpcay KUTi31IETiH, KeMelliHe KelreH OyaaH
Oypa.

bas myiie, bas nap — KacelHa Tipi )KaH JKaKbIHIAaFaH bl YHATIANTHIH, KyCaraH, KapChUIBIK OUIAIpETIiH
KOCTIaKTap/bIH a3FbIH TYpJEPiHiH Oipi.

Kepoepi — Kazanbl, Apan KazakrapblHbIH TUTIHIETI KOCIaK TYHeHiH araybl. by xepae KOCTIaKThIH
Kepepi araHybl KepAepiIepliH OChl XKepje TypranapiFbiMeH OaiinansicTol [14; ADM]. Kazansl Tyienepi
Ke0iHE eKi epKelTi O0JIBIIT KEJIIi.

Tyiie micine xamvicmul amayiap. Koc epkemTi Tyleae ajiFamikbl eki Tici Oec jkacklHaa, ain Oip
epKeIlTiie XKeTi kachiHaa Tycedi. TyHeHiH Kypek Tici ceri3 Oonaapl. Eki OopTaHFBl Tic KOC OPKEITI
Tyliene Oec jkachlHIa, ajd Hapaa >KeTi jkachbiHma Tycemi. JKaHamaH >Kapbill IIBIKKAH TICTEP OIETTE
eCKIJIepiHEH Y3bIHBIPAK KeJIill, Kacka mic JeN atanajabl. byiaH COH JKbUI CaiiblH €Ki JKarblHAH €Ki TiCTEeH
TYCII, *aHa TICTEPMEH aJMachlll OTbIpaabl. Ochulaiiia Koc epKemTi Tyie TiCiHIH TOJBIK >KUBIHTHIFbIH
Ceri3 JKachIH/Ia, al Oip ePKEIITI OH YKAaChIHAa TOJBIKTHIPaabl. TYHEHIH OapiblK ajaFalliKbl TICTEPIHIH TYCIIL,
JKaHAJIapbIMEH aJIMacybIHBIH O€Jrici OHbIH Oapiak TicTepi Oy kesnue Teric 6ombin keneai. OH Oip kacta
TYHEHIH aJFallKpl €Ki Tici MyKana OacTaipl; Oyi1 KYOBUIBICTHI Ka3aKTap «Oypuiax yposi», - el aTaijbl;
OCBI KYOBUIBIC JKbIJ1 caliblH OipTiHIeH, 6acKa Tictepre aybica Oepeai. ConaH COH OH YII JKacklHaH OacTail,
TYHEHIH TICTepl Kakajblll, KaWpaiThiH Tac (Kalpak), sSsFHU Oip Teric jka3blkKa afiHamazpl. OH €Ki JKacTaH
COH-aK TYHEHIH TicTepi MyJie KaXUIbl, al OTHI3 Kacka Kapail TeK eTTi KbI3bLI MEK KaHa Kamaipl. AybI3
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ey MYMKIHJIriHeH albIpbUIFaH JKaHyap allThIKTaH eJIill, apaM Kataabl. Kasakrap man apam enmec yIiH
KapTas OacTaraHaa COFBIMFa COMBII XkereH [16, 524 6.].

Tytie enimOepin mypmvicma Koaoany. JKyH wiyoa — TYWEHIH OpKeml YCTIHIEri, Ti3eAeH >KOFaphl
XKepaeH, MOMHBIHBIH acTBIHAAFBl Y3bIH KBUTIIBIKTBI XYHi. bo3dax — Tyle TyJereH COK IIBIKKAH, JKaHa
KYH. Kbimvlpan, wybam, awweiean — Tyie MalblHBIH CcyTi. Tyile mapyambuibrbl 6aceiM eHipiaep Cwip-
Apan, ManrpicTayga Tyie XKYHI TYpPMBICTA KEHIHEH KOJNIAHBULABL. Tyie KYHIH Hipim, IIeKIeH, T.0.
KHIMJIEp TOKBICA, )KYHIH Kepre, kepremere caniasl. Apan, Kasamsl eHipiHae Tyile *KYHI Ka3ipri yakbITTa
KEHIHEH KOJIaHBICTa, 9pi Tyle KYHIHEH jkacalFaH TOKbUIFaH OyibIMIap cayaa-caTThIK Ke3iHe aiHaJIbII,
XaIIBIKTBHIK TYPMBICTBHIK KQKETTUTITIH 6TeyTre KbI3MET ETYAE.

Tyiie TepiciH eHJey YIIiH cyAa )yMCapThII KYHIHEH aliblpajabl 1a, 7 KYH allbl aiipaHja yCTauzbl.
Afipanra cy, Ty3, YH Kocaabl. KenkeHHeH COH OKTayMeH BICKbUIAI, JKyMcapTaabl. AWpaHfa cy, Ty3, YH
Kocaapl. KermkeHHeH COH OKTayMeH BICKBLIAIL, KYMcapTasl. TyHeHIH oHIenTeH MOHBIH TEepiCciH Ty3 ceyin
cakTar KOWbII, KepereHiH kerine tacna tiireH. Tacna ete Oepik 6onran (Cyper 13a-r).

Tyiie motinax - TYWeHIH MOWBIH TEPICIHEH jKacaJFfaH TOPCHIK. MoWHAaK Jien TyHeHIH aJIKbIMbIHAH
OacbiHa (KyIaK TYOiHE) JeHiHri MOMBIH TepiciH aliTanbl. MOMHAK TeK Tyleze FaHa 0OJIaThIHABIKTaH (Tyie
MOWBIHBI €Ki )KeplieH OaybI3aanaabl) Tyie JeyAiH OPHbIHA MOMHAK Jell aTalbl.

r

Cyper 13 — a,0) TylieHIH MOHBIH TepiCiH Ty3 ceyill cakray; 0,B) Tacma; I') KepereHiH Keri;
F) JKa3y TaKTachl peTiHAE KOJJaHFaH TYHEHIH JayapblH CyHeri.

Mpymapa — Ty¥ie )XYHIHEH TBIFbI3 €Till TOKBUIFAH, CHIPTBIH KOWJBIH MaWbIMEH ChUIAINl KOSTBHIH CY
CaKTayFa apHaJIFaH bIbIc. balbIPFBI Ke3/1e MIeKIeH Il caTy YIIiH KalbII xKi0epin ycTiHe Oip meseK Cyabl
KYHbIT Ki0epin cy eTKI30eHTIHIIriH KepceTin catkaH. MyTapa Tyle >KYHIHEH TBHIFbI3 €Till TOKbUIFaH-
JBIKTAH KbICTA CYABIH *KbUIBLIBIFBIH, a3/1a CATKBIHIBIFBIH cakTaiasl [ADM].
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Tyiie mapyambuibirsl 6aceiM nambiran Ceip-Apain, MasfFbicTay eHipiepiHae Tyle KYHI KAIMIe KeH
KOJIJaHBUTBII, OJIaH HICKIEH, KypTelle, Keyaeule, OexeOail, MIyIbIK TOKbUIAbL. [[lexnen sxaHObIpAa Cyabl,
’Ka3Ja BICTBHIKTHI, KBICTA CAJKBIHIIBI XKibepmeiini. lllexmen caTkanma xaibIm ki0epir, ycTiHe Oip memnex cy
TOTill KePCEeTKEH ekeH [ADM].

BypiHeH Ta3apTbuiFaH Tylie KapHBIH >KepTeJieHiH (KbICTBIK OacmaHa) Tepe3eci OpHbIHA TapTKaH
[ADM].

Tyitenin Kyn, colil, avvipbac Kypanvwl peminoeci Kvizmemi. Eprene, mocTypili Ka3ak KOFaMbIHIA TYHe
aJlaMHBIH KYHBI eceOiHze, KbIMOAT Chlii ecebinge, cayaaia aiiipdac Kypajbsl ece0inge xypreH. bip Tyiie 2
XKbUIKbIFa HeMece 20 KoliFa TeH OoJIFaH.

Tyiie KanbIHOBIKTBIH KaJIBIH MAaJBIHBIH HETI3ri OeliriH KyparaH. SIFHM Oac kakcel — 9 Tyie, 8
KYJIbIHIBI Oue — 16 Oac mai, 3 »acap KyHaH-KYHaxbIH — 8 Oac, 2 »xacap 7 Oac Taif, xeke Ty oue — 1 Oac;
JKaHama Xakchl — 1 KbUIKbI Hemece 1 Tyie, 1 Ty atT; adk kakcel — 1 Ty#e, 1 KbUIKBI, 1 CHBIp *XoHe
MBIITHIK. [ 19, c.24]. Kapa Manasr KypalThIH KBIPHIK )KETiHIH KypaMbIH/Ia )KaHaMa JKaKChI, JKeKe Ty Oue, Ty
aT, KaJbelH Tyhe O6ommel. KanslH Mangan Geliek Kyiiey KiriT KbI3 MIEIIeCiHE «Cym akbly ATl aTalFaH Oip
Tyiie, Oip KiJIeMHEH TYPaThIH ChIbIH ki0epreH. Kei3bl y3aTaThlH KYHI Kyiey akK KaJlblH MaJIIbIH KaJaFaH
OedirineH 0elek, «iceneemailiblkKay €Ki kacap Tyle anpin kenreH. Apan, Kazans! eHipiHIe Tyite OacTsl
MaJ CaHANaThIH OOJFAaHABIKTAH «OOTalbl Tyie» KYNalbIKTBIH 0acThl CHIMBI peTiHAe Xypemi. Apain
OHIpIHJE KYliey JKaK KeJiH TOpKiHIH MIaKbIpFaHza, olap KYJAJIBIKIIEH Oipre KeliH JAyHHECiH oKeNTeHe
10-15 »xaranman, 25-30 >xarara JCHiH KHMIT KaiiTapajabl, COHbIMEH Oipre O0ap Oosica OoTaibl Tyie aTaiabl
[ADM].

bl.AnteiHCapuH OoHBbIHIIA 0aTa OKWM KENreH araibIHBI JKepJieyre IIBIFAPbUIFaH IIBIFBIHHBIH OPHBIH
TOJNTHIPY YIIIH €Ki, YIII HEeMece OHIIAKTHI XKBUIKBI HEMEce TYIe dKeTeKTeN Keneai, Oyl «a3ay Nen aTalaibl
[3, c.4], XKacs! ynkeiin KapTalibIll KaiThIC OOJIFaH HEMECE eNre CHIMIBI TAHBIMAJ eT/ie TAPTKAH aJaMHbIH
apThIHAH apHalbl «acy Oepinren. bac Oalirere Tylie, COHFBI Ooiirere — 2 skacTarbl KYJIBIH TITUITEH.

Anam etiMi YIIIiH TOJCHETIH albiln — KyH (KyH — apckl ce3i) aen arainrad. Ep adam xynsr 1000 kot
Hemece 100 sxputKpl Hemece S50 Tyiiere TeH. Oiien KYHBI epiiepre KaparaHaa KeM KeCiTin, ep KYHBIHBIH TeH
XapTeIcbiHa TeH, sFHUu 500 Kot Hemece 50 KbUIKBI HeMece 25 Tyiere TeH OonraH. Oien KyHbI epiepre
KaparaHJa KeM KECLIiN, ep KYHBIHbIH TeH *apThichiHa TeH, srHu 500 kol Hemece 50 KbLIKbI HeMece 25
Ty#ere TeH 6oaraH. KosbiH chinzpipca 250 Kol Hemece 25 sxbuIkbl Hemece 12-13 Tyiie Oepisirex.

Tozvi3 — TOFBI3 MAJIJAH TYPaTbIH aifbill. TOFBI3ABIH OacklHAAa MIHAETTI TYpAeE TyHe, )KbUIKbI HEMece
eri3 TypraH.

JKanmer kazak »kepiHie OapbIMTa JKbUIKbIFA jkacainca, Apan, Kapakymma OapeiMTa Tyitere e
Kacainrad [ADM].

Tytiece xkamvicmol HauviMm-ceHimOep. Kazaktap Tyile ManblHA YIKEH MOH OEpeTiHAIKTeH Tyiiere
KaTBICTBI BIPBIMIAPEI J1a epekiie. Ko3 Tueai nien, TylieHiH caHblH He 0ofIMaca aThIH alTHaraH, «bec-aimsbl
myilem» Oap ISyIiH OpHbIHA, TYWEHIH MOWBIH TEPIiCiHIH aThIMEH, «bec-aimvl MOUHAsbiM» Oap Ie,
Oypkemernen aiTKaH.

Tyleni exi Kokl apKaHa KOUBII, JKETEKKe ally Kepek, TaskIeH ypyFa OonmMaiinbl. Tylie cayrbizdaca,
0OTachlH alMaca, eJreH aJlaMHbIH OMBIpayblHa KOWFaH TY30€H TYHEHIH KO3iH KyFaH, XKeINiHIH KyFaH.
Boracein OakpipTKan. bypa agaMzipl maiHalTHIH, SIFHU «aJaMfa KapauTblH» 0ojica, OHBI KOpreH ajaam
KaKIIUBII TYPBII Kally KepeK, Kallnay Kepek, Kamica KyaJbl.

Ty#ieni catatbiH Oosica «budacwviny (OWnma — TYHEeHI KETEKTEHTIH JKiIl) ajbll KallFaH HeMece
OpKEIiHIH >KYHIH IIyJachblHAaH BIPBIM KBUIBII KECil aiblll KajraH. bunanel skyHHeH ecin icreiini. Oran
TYHEHIH KYHI, KOUIBIH jka0arbIChl Maiananbuiapl. Tylie caThil anaThliH aJiaM )KEeTeKTeUTiH OuIachiH 031
QUIBIIT KeTyl KepeK.

Kasak moctypiHze ak TyHeHi aca KaTThl KypMeTTel, Kactepiered. Kasakrap apyaHaHbl Ke3 THIOICH
KOpFarl, MOMHBIHA asiK KUIMHIH YJITaparbliH, Kapi KUK, TyMap OKBITHIIT MOHHBIHA iireH. XKaHa TybUIFaH aK
0oTaHbl Ja KO3 THIOre OeHiM KeJiedi Jer, MOWHBIHA KOWIBIH KOpi KUICIH 1IreH, KbI3bUT HIyOepex
Oaiinaran. Kazak XaJIKbl KyaHBIIIThl KYHT€ «aK MYUeHiy KapHbl JHCapuLiean KyHy NeT TCeHEY aiTabl.

KpICTBIK coFbIMFa COMBUTFaH TYieHiH 0ac cyierin, ManablH 0ackl Oy3bUIMACHIH JETl, TacTaMail Kopara
imin koiiran (Cypet 14).

Exikabar oifenre Tyiie eTiH >xeriz0Oeimi, OamacerH 12 aif KeTepim, TOJMFaFbl YaKbITHIHAH KEIT KeJe/i,
ce0ebi Tylie kol KO3FajaThlH MaHFa3 jkaHyap. TyHe eTiH jKereHHEH TOJFarbl CO3BUIBII KETKEH oifernre
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TYHEHI OKell, KeJliHJI MOWHBIHAAFel Oujaman (Kim) yur KaWrtapa arrataabl. «Ei Auna, oH OOJCHIH, OH
oonceiH!» — meini [ADM]. O./luBaes OolibiHIIA ekikabaT oiien 12 aii 6ana kerepce, 12-mi aijga olenre
Oypa TyiieHi oKell, OHBIH MOWHBIHA aK MaKTa cajblll, MOMHBIHAH aTTaTThIpraH; ©O./uBac OolbIHIIA
ekikabat oiien 12 aii Oama ketepce, 12-mni aiifga oWienre Oypa TyHeHI oKeln, OHBIH MOMHBIHA aK MaKTa
caJIblll, MOMHBIHAH aTTaTThipraH. [12, ¢.57-58].

B T

Cyper 14 — a) XKaybIpsIHbIHA pYIBIK TaHOA OACHUTFaH, MOWHBIHA KO3 THUIOJICH KOPFaHy YIIiH YITapaK iareH aK Tyie;
— MOWHBIHA Kapi KUK iiHreH ak6ota, ®oto GoiibiHima XK. IIsiikeH peKOHCTPYKIMSCHI;
MaJl Kopara iIiHreH Ty#HeHiH Oac cyiferi; Kol KeJiriH ajacray; MOMHBIHA TYMap iTireH KOCTakK

KypO6annpik mansin, TUIEK TUIEy ypHakTaH yprnakka OepinreH rypbin. bana Tineren kasak ofengepi
oyaue OackiHa GaphlIl, KYpOaHIBIK [IaJIFaH, TYHEII )KaThIl Tilek TijaereH. «KKopKeIT ATa KiTaObl» OasHbIHA
CYHEHCeK OFbI3 TalinachlHaa 0ajia TUIIreH afgaM aTTaH alfblp, TyheaeH Oypa, KOHAaH KOIIKAp COMABIPHII
KypOaH/IBIK LIaJIFaH, all Kepce TOMIBIpFaH, XajlaHall Kepce Kuinaipred. Eprene orpzgap yibiH 15 jkacka
TOJIFAH/Ia KYC CalbIll, aH ayJiayFa aJiblll IIBIKKAH. AJIFAlllKbl aHIIBUIBIFBI JIEM IIEIIeCI aTTaH auFsIp,
TylienieH Oypa, KOWIaH KOIIIKAp COMBII TOM jkacaraH, OyJI aHIIBUTBIKKA JKOJI alllyFa bipbiMaaiFad [17, 132 6.].

Tylieraban, 00Take3 OIOJNAPBHIHBIH Ka3aKThIH KeCcTe, TOKbIMa OYHBIMIApbIHaH KepiHiC Talybl, ecy,
OpKEeH/Iey HIesIChIMEH OailIaHbICTHI.

Tytiece kamvicmol xanvikmolk 6inimoep. Coipuapusi ©3€HIHIH TOMEHIT arbiChl OobIHIarbl Kazass
JKepi xoHe Apan TeHii maHbl, KpI3puikyM, Kapakym KyMaapel KYMABI amkanThl OOJIBIT KENTeHIIKTEH,
Tyiie MaJIbIH ecipyre Kolaiibl 00bl. KbI3bUIKYM JKepiHJle KayJan 6CKeH CEKCEYUT MallJbl KBICTA KEJICH
KOpFaraH. Opl CeKceylsl JKaHTaFbl TyWe Majbl VIIiH OipaeH-0ip Kopek eai. KpI3bUIKyM Mmiesmi aiiMak
OOJIFaHABIKTAaH, MaJl KYABIKTap apKbUIbl CyapbULibl. KbI3BUIKYM KYIBIKTAPBIHBIH OachklHA Oip Me3riije
200-300 ryitere netiin >xuHanFaH [26, ¢.10].

Kektem ke3iHae TyHeHI oJlapIblH acKa3aHbl YIIIIH ©TE 3UsIH/IbI OCIMIIKTED ©CETIH JKepJepre KawaaH
cakraraH. Mpicajibl, Chlp OOWbIHIA HpPEYiK, €CKI KHbl 0Oap »KypTTapja Kapa copaH eceii, Oy
OCIMJIIKTEP/iH €Ki Typi Je TyHe YIIiH eTe 3usHbl. JKanmbl KalbUIBIMIBIK 16N TYPFBICBIHAH ajFaHia,
TYWEeH1 )XbUIBIH OackiHaH OacTall, ypKep KYJJIBI3bI TyFaHIia, sFHu 10 miiiere qeiin 3usHIIbI enTepieH
cakrarad. CoJll CHSIKTHI 1IIETIH CyBIH Jia OalikaraH. MaMbIpaH Oacrtarl, TambI3fa JIeHiH TYHeHi aKnalThIH
CYMEH, SIFHU Ccapbl CYMEH CyFapy 3WUSIHJBI, O ipKiHAl cyMeH TeH» [ADM]. Tylie ManbIH CybIKTaH KOpFay
YIIIiH KbICTa apHalbl KOpa COKKaH [23, ¢.54].
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Tyiie xelTiH mWenTep «ax om» XOHE «awybl omy» e OeNiHTeHIMEH, allbl OT OOJFaH >KaFdakga aK
OTKa KOHIN ayiapMmaraH. AK OT Tyiere ToWbiM OepMmereH, OHbIMEH a3bIKTaHFaH TyHe Kyael OacraraH.
ConpmplKTaH Ja aK OT OCKEeH JKepre jkalifaH TyWere KyIIiH CakTay YVIIH TY3Abl JKHipek Oepir,
a3bIKTaHABIPYIbIH KOCBIMIIIA OpeKeTTepiHe KyrinreH. TylieHi anaOyra, KokOeK, *KHUpeH, 0eprek, Kapcyk,
OypaH, Kypkapa, KapaOapKblH, OalbIKKe3, JKOIITaJ, Kypralla, IIaiblp, MAFbIp, *KBIHFBLI, Kac CEeKCeyill
MIBIOBIFBIHA JKaliraH. Tylie JKeHUTIH IenTep «akK OT» JKOHE «alllbl OT» NIEI OeJIiHTeHIMEH, allbl OT OOJIFaH
Karjaiiia aKk 0TKa KeHLUT aymapMaraH. AK OT Tylere ToibIM OepMereH, OHBIMEH a3bIKTaHFaH TyHe Kyaen
Oacraran. COHIBIKTaH J1a aK OT ©CKEH JKepre jkalifaH Tyilere KYLIIH cakTay YIIIH TY3bl XHipek Oepill,
A3bIKTaH/IBIPY/IBIH KOCBIMIIIA OPEKETTEPiHE KYTIHTEeH.

Tytienin OaybIpbl TApTHII, KATHII KAIbIM, ayBIPYBIH «Kamna» Aem auTtansl. by aypy coHa, MacaHbIH
KOl IarybIiHaH Oonaapl. KarnameH aysIpraH Tyiie alnablHFBI asFbIMEH OaybIpbIH cabanar, 3 OaybIpbiH €31
epitin xi0epeni. Kasakrap xaTmamen aysIpraH TYHEHI merepimn, YCTIH My3/ail CyFa CaibIll eMJET JKa3blIIl
anraH. Kaszakrap Tyile mManblHa amrynaHca «kamna Keieip» Aen Kapraiael. TydeHiH immi eTim, cartanar,
Te3eri CYWBUIBIT aybIPYBIH «icepuiey» Net alTapl, O, Kapacopa, anadyTaHbl KOl xKereHHeH 0omaasl. OHbI
eMJIey YIIIiH TYHEHIiH )KalbUILIMIBIK OPICiH ayaapajbl, Oaiian apKaHaan 0acka IIerl Caiabl.

Kopvimuinowi. Tylie MaJbIHBIH Ka3aK XaJKBIHBIH TipHIUTIK KaMbl )KYHECIHIe alaThlH OPHBI epeKIIe.
Tyiie MaBIHBIH KYTiMiHE KaTBICTHI XAIBIKTHIK OUTIMAEp XKyleci 0alibIpFel KOFaMHAaH OYTIiHTI KYHTe JeHiH
€Il ©3repicCi3 KETKEH.
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AEM - avtordyn jekspedicijalyk materialdarynan.

T. E. KapraeBa
KasHY um. anp-®apabu, Kazaxcran, r.AnmaTsl
POJIb BEPBJIIOJIA B CUCTEME JKU3HEOBECIIEYUEHUE KA3AXOB

AnHoTanusi. B 1aHHO# cTaThe paccMaTpuBarOTCs MpoOJIeMbl KaCAIOIIMECs TPAJUIIMOHHOTO BepOII0I0BOICTBA
Ka3axoB. BepOIio10BOICTBA HMEET OIPOMHYIO POJIb B )KU3HEOOeCeueHne Ka3axoB. BepOito/| cunrancs 60rarcTBoM
Juisi Ka3axoB. Kazaxu uMerolde MHOro BepOJIOJOB M JIOMIA[e B CTaJAe KOYEBAIM HA JadbHUE PACCTOSHHS.
Kouytoriue Ha 1aqpHOE PaCCTOSIHUE Ka3axH, BepOIIro/ia UCIOIb30BallM B Ka4eCcTBe Bhiomero ckora. Cuia BepoOiroia
HCIOJb30BAIACh Ha 00pabOTKe 3eMiiH, JOObIYUE BOJIBI, HA U3BO3€ TOBAPOB. BepOiroxkbe MICO U MOJIOKO obecredn-
BaJa eIy, a KOXa, MEepPCTh U KOCTh IIHPOKO IMOJIh30BANUCH B ObiTy. Ka3axckuii Hapo/ BBICOKO LEHWI BepOroia u
Ha3bIBAIM «YJIBIK» (IParoleHHbIN), a macTyxa BepOiola «yIbK OakkaH» (macymiero naparoleHHoro). Cpeau
Ka3ax0B OBITOBAIM PA3HbIC TPAUIINN, HAPOIHBIC 3HAHUS, BEPOBAHKE CBI3aHHBIC C BEPOITIOIOM.

KuaroueBblie ciioBa. BepOito/, TpaiuliMOHHOE X03HUCTBO, TACTOUIIE, BEPOBAHHE.

ABTOp TypaJjibl MdJiMeT:
KapraeBa Torriryn EpcaitbiHkpizbl — on-®Dapabu areiHmarsl Kaz¥y, Apxeonorus, 3THOJOTHS JKOHE My3eoJorus kaden-
PpachIHBIH POodeccopbl MiHIAETIH aTKAPYIIbI, TAPUX FHUTBIMIAPBIHBIH KaHIUIaThl.
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MANGILIK EL (MOHI'IUVIIK EJI) AS
A NEW STAGE OF SPIRIT EVOLUTION

Annotation. The philosophical analysis of most major aspects of anthropogenous civilization’s history in
country image’s context or, in other words, national and state identity, is given in this article. The essence and
importance of dialogue between traditional, industrial, postindustrial social-cultural realities (SCR) and such
authentic constants as “Enbex” (work), “Ananeik” (Great Feminine) u “¥ar” (derivate from “yi”) (Great
Machismo). Existential-essential basis of Kazakhstan's philosophy and science is analyzed.

Speaking of images, the authors would like to build the social-cultural cosmos and understand in this space the
place, contribution and mission of the independent Republic of Kazakhstan and its people. Successful decision of
these tasks, in many respects, depends on the choice of adequate strategy and tactic, i.e. such paradigm, which
assumes clear vision of development’s perspective.

The provision is proved, that having passed from make-or-break period of matriarchy (Amnansix) through
beautiful time of patriarchy (¥nr), the independent Republic of Kazakhstan come in a new stage: Mangilik El
(Monrinik Exn), which synthesize all the best of the previous eras in large scale.

The chosen foreshortening promotes studying of a problem in cultural, historical and metaphysical (deep
philosophical) measurements, on the base of humanbeing.

The task is setting: comprehension of historical destiny of the independent Republic of Kazakhstan from a
position of social and philosophical knowledge, which assume studying of universal laws and properties of social-
cultural reality, considered in integrity and interrelation of the society and culture in the context of national idea
Momrinik Ex (Mangilik El).

The provision is proved, that authentic constant Monrinik En (Mangilik El) accumulates the value of such terms
as “being”, “infinity”, “people”, “state”, and “society”. And consequently, the idea in which life and death, reality
and existence, general and special are indissolubly bound, is claimed in regional (Kazakhstan) and in civilization
(universal) perspective.

Keywords: Mangilik EI (Country for Ages), work, Farabi-studying, Kazakh philosophy, Turk philosophy.

O0X: 32.019.52
B. Kokym6aeBa', A. CarukbI3b1’

apnomap MeMIEKETTIK I1€[arOrHKAIBIK HHCTHTYTHI,
’KP BFM FK ®dunocodus, cascaTTany KoHE JIHTaHYy HHCTUTYTHI
baglan54@mail.ru, ayazhan@list.ru

«MOHI'IUIIK EJI» — PYXAHHU 3BOJIIOHUSAHBIH ’KAHA CATBICHI

AHHoTanusi. Makajaja en Tarablpbl, HEMECe YJITTBIK-MEMIICKETTIK COMKECTIK asiChIH[a aHTPOIOTeHI epKe-
HHUET TapUXBIHBIH MaHBI3/bl acHeKTiiepine (GumIocopusuIbIK Tanjay skacaiazipl. JocTypii, MHIYCTpHAIIbl JKOHE
WHAYCTPUAIIBIKTaH KCHIiHT1 QJICYMETTIK-MOJICHN akuKaT (OMA) muanorsiHbiH xkoHe EHOek, ¥ib1 AHanbik bacray
XKoHe ¥YIT CHsKTHl Oapabap KOHCTaHTalap/AblH MOHI MEH MaHbI3bl ambuianbl. Kaszakcran ¢urocodusicsl MeH
FBUIBIMBIHBIH 9K3UCTEHIIMOHAIBIK-ICCEHIIMOHANIBIK HET13/IeMeCiHe Tajiaay sKacaabl.

ABTOpJap KilIKeHe OeJeKTepAeH OipbIHFal SJCyMETTIK-MO/ICHH 9JIeM jKacal, OChl KEHICTIKTEri Toyelici3
Kazakcran PecriyOimkackl MEH OHBIH XaJIKbIHBIH OpHBIH, YJIeCI MEH Tar[bIpbIH TYCiHyre ThIpbIcKaH. byn miHger-
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Tepi Oarelail NIelly THICTI CTpaTerusjiap MEH TaKTUKaHbI, SFHU AaMy NEPCIEeKTUBACHIH aHBIK Kopyai Ooyrkayra
OoJIaThIH apaJurMaHbl TaHAayFa OaiIaHbICTHI.

TarneipmeniTi AHaNbIK Ke3€HHEH Tamaria YT Ke3eHi apKbuibl Tayencis Kazakcran PecrmyGnukachl kaHa
Ke3eHre, aTan aWTKaHJa: aJJbIHFBI JQYipiep/eH €H Y3MIKTepiH KeH ayKbIMJAa >KHHAKTAHTBIH MOHTUIIK enre asK
6acTbl ereH 00JDKaM HeTi3zesei.

Taxnanras pakypc MacelneHi afaM boJIMBICHIHBIH MaHBI3/IbI HeTi3ieMeliepiHe CyieHe OTBIPBII, MOJICHHU -TapUXH
XKoHE MeTahU3NKAJIBIK (TepeH QIIOCOPUIIBIK) OIIIIEMIC 3ePTTEyre KOMEKTECe .

Tipek ce3aep: MoHTiIK €1, YIT, eHOeK, (apadbuTtaHy, Ka3zak GHIOcopusICH], TYPKi GHIOCODUICH.

bipmix faceipmap Oo0#bI Ka3zaKTapIblH MEMJIEKET KYpYAarbl YITTBHIK H7eschl OomraH. Pymapner,
XKy3aepai, OipTyrac KeH OalTak TeppPUTOPHUSHBI KOprayra KaOileTTi KyAipeTTi MemiieKeTKe OipiKTipy
Omnep, OaTpIprmap, xaHmap OacKapraH XallBIKTBIH apMaHbl OOyl OpuHE, O0eWOIT emipae ne pyiap
apachlHJIa Jay-TapThIC OOJBIT TYpFaH, Oipak OpTaK KayAblH ajAblHIa Ka3zakrap Oip Kymike Oipire OinTeH.
Kazaxk xanKbeIHBIH OYJT TepeH Herizaepi Ka3ipri MeMJIEKeT TapUXBIHIA 3aH/IBI JOJIENTe He.

Kanmputblk OipTYTACTHIK peTiHAE agaM3aTTHIH HETi3iHe oKeJleTiH 0ojca, OHIa KaHTaraHOacCTHIK,
afpeIKmMAanelk ¥Ibl JanaHblH KEeH TEPPUTOPUSICHIHIAFBI OTHUKAIBIK KAaybIMIACTBHIKTAPIBIH TaAPUXH-
MOJICHH JTaMYBIHIaFbl epeKIIemiKTiH ce0ebi Oomanbl. On Ka3ipri «¥ el [lama emi» gereH XanbIKTHIK aTayFa
ne 6omraH Exenri sxepre okenesi.

Kazakrap meH Ka3akcTaHHBIH KYpJENi jKOoHE KaHIIbLIIBIKKA TOJBI TapUXbl (uitocodrap, FarsMaap,
o/1eOUeT TIeH OHep CaaChIHIAFhI KalipaTKepiep Ha3apblHa )KYPreH YIKeH Macene 0obin Tadbuiansl. On
OFaH KOCa MEMJICKETTIK KoJjjay TanThl: «Ka3akcTaHIBIKTapIbIH TAPHXH CaHACHI 61pT¥TaCTaHz[prra
OTKEH IIIaK, Ka3ipri Ke3eH MeH OoJamaKka JereH MATPHOTTHIK KATBIHACTEI KAIIBINTACTHIPYFa KYMBIC 1CTey1
THic. Bi3miH TapuXThl KaObUIIAYBIMBI3 61pT¥Tac TIO3UTHBTI OOJIBIN, KOFAMIIBI BIJBIPATIIAN, KEpiCIHIIE,
KYMBIIIBIPY KEPEK. YITTBIK pyXThl THICTI KOFaphl JCHrelre KoTepy YIIiH Oi3iH NIBIHAWBI TAPUXBIMBI3,
MOJICHUETIMI3 OCH JiHIMI3 KaHIal eKCHIH aHBbIK YFBIHYBIMBI3 KEpEK. Ka3a1<Tapz[HH VITTBIK TapUXbl MEH
STHOTEHE31H MBIHXKBUIIBIKTAp OOl KAJBINTACKAH OPTaK aXKbIpaMaraH YPJIC PETiHAe KapacThIpy Kepek»
[1].

Byn cypakrap Tek Tapux aschlHIA FaHA MaHBI3JbBI eMec, onap jkahaHaHy jKarmaiblHIa epekiie
OTKIpJIIKKE HeJeHyae. MoceleHiH MaHBI3bUIBIFGI IIKI casicaTTa FaHa eMeC, COHBIMEH KaTap ChIPTKBI
KOMMYHHKAIWSIIBIK, OaiiaHbIcTapaa a, JJiperiH alTKaHa: YITTHIK-MEMJICKETTIK Oipereiinik KpIphIHaH
na asbikTanansl. Conm cebenten Kaszakcran PecnmyOnuKachIHBIH OlIE€yMETTIK-MOACHH IIBIHAWBUIBIFBIH
YFBIHY KOHE KalTa YFeIHY (PMI0COUSITBIK-FBUTBIMA TAHBIMHBIH ©3€KT1 MiHJIETI OOJIBINT TaObLIAIBI.

Byn moceneni epkeHHeTTi (PKalmblagaM3aTThIK) eilieM OOMBIHIIA KapacThIpaThIH OOJICaK, OHIa
QJIEYMET €Ki, SIFHU JOCTYPJl KOHE MHAYCTPHAIIbI KEe3CHACPJACH OTill, SHAIr MOCTHHYCTPHANBI IaMy
JKOJIBIHA TYCIiN OThIp. «Ke3eHJep/aiH aybICybl )KOHE, COMKECIHINE, QJIeyMETTIK MIBIHAWBUIBIKTBIH ©3repyi
OipeyiHIH TOJIBIKTall JKOWBUIBIN, EKIHIIICIHIH asK acThlHaH maiaa OonmyblH Oinmmipmeiini. bByperHmaps
KaJIBITITACKIN KOWFaH KABIK PETIHIE eMec, O aHAHBIH HETi31 peiH atkapaasl. byn XKepsiH mibiHaibl
XPOHOTOIIBIH/IA KOIITETeH YPIIAKTapPMEH CaKTAJIBII KeNleTiH y3aK ypJic Oombin Tabbutansl. byn ypaicTiH
JaMybl ©TIIeNi Ke3eHIi, TpaHcdopMalys MeH Koiiga 0ap Heri3fepiAiH e3repyiHeH Typanubl. TapuxThiH
Oenrisi Oip Oenirinae Ke3eHAep MEH QJIEYyMETTIK IIBIHAWBUIBIKTHIH aybICYBIMEH aHBIKTANATHIH Oenriii 0ip
JKaHa TYHUE Kaublntacaasl. backaia alTKaHa, Typii KeprilikTi HYCKajIap/iaH TYPAThIH MOJICHU-TAPUXH
ypaicTep JaMybIHBIH KOHTHHYYBIMABUIBIFBI TUECLTI OOJIBIIT KeJIei.

KOHTHHYyMIIBUTBIK, SFHA Ca0aKTACTHIK XKABLUTBIK OaliJIaHBIC PETIHIE KAJIBIaaM3aTTHIK OPKEHHUET-
TiH MOHIH, OHBIH OMIPIICHIIriH KAMTaMachl3 €TETiH OAWIaHBICTRIPYIIBI TYWIH OOJBIN TaObLIAIBD [2, C.
242]. bi3miH OMBIMBI3IIA, OCHI ICIIETTI TEOPHUSIIBIK XKOHE SICHAMAIIBIK OJIIC «OMIPIIK QJIEMHIHY ISy
MocenenepiHeH mbFa Oy YIIiH THIMA1 OOJIBIN KeJei.

[MocTuHAYCTpHANABl OJIEYyMETTIK IIBIHAWBIIBIKKA KEJETiH 00JcaK, OHAa OHBl (HHUIOCO(USITBIK-
FBUIBIMH KOFaMJIACTBIK TYPJl JKOJJApMEH CHUIATTalfbl: MOJEpPHHU3AIVMUIAHFaH TYPAKChI3 KOFaMjap;
TOYEKeJNi KOFaphl KOFaMap; TYTBIHYIIBI KOFaMjap; OuTiM KOFaMbl; TIOCTCEKYJISPIIbI dJIeM; aKMapaTThIK
KOFaM; «TepTiHII (opMalUsSHBIH KOFaMbD» XKoHE T.0.

Byn xepae OapnblK aHbIKTaManapibsl Tangay MIHIETI TypraH KOK. Bi3fiH oibIMbI3IIa, Oapiiblk
aHBIKTaMaJapAblH KOJIAHBUTY JXeHi Oap. KoFaMibl KYKBIKTBIK, 3KOHOMHKAIIBIK JKOHE 3KOJOTHSIIBIK
MOJICHHMET TYPFBICHIHAH 3epPTTEY JKaFa WhIHAAa MOICPHU3AIMUIAHFAH TYPAKChI3 KOFamuap, ToyeKei
JKOFapbl KOFaMmjap HeMece TYThIHY KOFaMapbl CHUSIKTHI CHIIATTaMallaplbl KOJIJAaHY OPBIHABI OOJIBII
keneni. backa skarmaiinapia MoJCHH koHE OUiM Oepy callajapbhlH Tayjay >KaFaalblHIa OiTiM KOFambl
HEMece aKMapaTThIK KOFaM aHbIKTaMaJlapblH KOJAaHy Koiaibl. J[iHu jxaFnail TapanbiHaH KapacThIPAThIH
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00J1CcaK, OH/Ia «ITOCTCEKYISPIIbBI dJleM” TEpMUHIH KOJIaHFaH TYPHIC.

KopbIThIHOBIIAK OTBIPBINT, OYTIHTT TaHAa MEMIICKETTIK HMMHIDK HEMece YIITTHIK-MEMIIEKETTIK
OlperefiIiKTIH asChIH/IA JKATITBIaaM3aTTHIK OPKCHHET TaPUXBIHBIH MaHBI3AbI KbIPJIAPBIH OUTIIPETIH XKaHa
mapTTapAarsl JKaHa Ke3Kapac KakeT Oosbin Tadbuiamel. bynm macemenepiH COTTI IIEMIUTyl OPBIHIBI
CTpaTerWsjap MEH TaKTHKalapibl, SFHA JlaMy apTHIKIIBUIBIKTAPBIH OUIMIPETIH TapagurMaHbIH
TaHJaTybIHA OAMTaHBICTHI OOJIBII KeJeIi.

Mymnnait 6omxam 6izme 6ap. O GapibIK XadbIKTap JKOHE eIISPMEH KaKChl KOPIIUTIK KaThIHACTAP bl
CaKTail OTBIPBIN, Ka3ipri TaHOa CNIMI3OiH >KaHa Ka3aKCTaHIBIK KOJMEH IaMBIIT Kelle KATKAHIBIFBI
Oaifkanmazpl. byn xepae ASCTYpIi, WHAYCTPUAIABI JKOHE MOCTUHAYCTPHANIBI SJIEYMETTIK MIBIHAMBLIBIK
©3eKTI Mocele JeHreiliHe KeTepiutreHi Ioiex Oonbil TaObIIambl. by skepme opbip onmeyMerTik
IIBIHARBIIBIKKA TYTacTall TaNJay >KacayIblH KaXKeTi JKOK, COHIBIKTaH HETi3Ti (pakTiiepai FaHa KepCeTim
eteMi3. bipiHmi ke3eH Typaibel aiiTatelH Ooicak, KasakcTanma IocTypiiepre YiKeH KayarKepIIiTiKieH
Kapaiael. «Tapuxu IocTyp MEH 3KOHOMHUKAIBIK MYMKIHIIKTEP CBHIPTKBI CasCH MIHIACTTEPl KOO HETi3iHe
ailfHanFaH, JKOHE OHJA HETI3ri oHe MaHbBI3IBl pell atkapaabl. bym minmerrepai EmbGaceiMbiz Oipinmri
Karapaarsl MIHIETTEp pPEeTiHAe KOWHIN, onap o3 Ke3erinae KazakcTaHHBIH CHIPTKBI CasCH KOHIETIIIHS-
CBIHAH KOPIHIC TalThI.

Hoctyp Kasakcranaery EKbI¥-ma Tteparanblk eryiHme JKapusularaH YpaHBIHBIH —KypaMjac
Oemmextepirig Oipi Oombim TabbIanel (TOpT «T» - «TpacT» (CeHiM), «TpamuIIHy (ISCTYpP), «TOIEPAHCH
(TONepaHTTHUIBIK), «TpaHCTIapeHCH» (TPAHCIIAPEHTTLTIK). by karumanapasiH HeriziHme ¥ITTHIK OipIliKTiH
JOKTPUHACHI J1a KaJbIlTackan» [3].

backa mbIicanpl — Oyl eHOEKKe JereH KaTblHAac, Ol 3 Ke3eriHae (MIoCO(USIBIK JKOHE FHUIBIMU
TaHBIM TYPFBICBIHAH Typdime Tyciaaipineni. [srHaiier qoctypae eHOek ety ypaiciH OimaipeTiH 6acTankel
CO3 (OKYMBIC» 0OJaThIH, OJ ©3iHIH MOHI OOMBIHINA «K©3 KOPKAK — KOJI 0aThIp» OpPBIC MaKaJlbIHA YKAKBIH
exi. EHOek Tek TipmIimikTeri KaXeTTUTiK TYpiHAe FaHa eMec, all PyXaHH KOKETTUTIK, aaM bl IBIHIaTaThIH
JKOHE OPKEHJETETIH KbI3MET PETiHAe TYCIHUTYy YIIiH KONTereH MBIHKBUIIBIKTap Kepek Oommsl. Kazak
TiTiHAE 0N «eHOeK» (OeKTepleH IIBIKKaH OeK) CO3IMEH aTajblll, YKOFapbl MICHIUTIK, «THIM», «HAFBI3»
JeTeH YFBIMIapIb! OUTip/Ii.

2012 >xputhl «0i37iH KOFaMBIMBI3 JKahaHIBIK TYPaKCHI3IBIK, JKaHA FachIp JKarmalbiHAa KahaHIBIK
Jayblijiapra TeTe Oepy ymiH KaHmaii Oomysl THic?», «bi3fiH icke achIPUIMaraH KOPJIapbIMbI3 OeH
MYMKIHJIKTepiMi3 KaHAai? OIeyMEeTTIK cascaT TYpaKThl )KOHE jKacamria3 0oy YIIiH HE icTey Kepek?»
JIETeH cypakka sxayar Oepe oTbipbill, KasakcranusiH [Ipesunenti Hypcynran Hazap6aes Xanmbira oprak
eHOeK KOFaMblH KaNBINTACTHIpDYy KaxkeTTimiriH aranm etrti. ConbiMeH, XXI facelp xoHe xahaHmb
0ocekenecTiK JkarmalbliHIa €HOSK KOFAMHBIH WTIIITiHE J>KaFbIMIbl BIKIIANl €TETiH «IICUIYII YIITTHIK
(bakTop» periHe xapusianraH [4].

KazakcTanmpsik x00ana yaxkbeITTap[blH VHISCIMIUITIH OUIAipeTiH YIIiHON Mbeical — Oy ajam
OOJIMBICBIHBIH MOHIH KAJIBIIITACTBHIPYIIBI OHeNl KoHE epKEKTIK OacTamalapblHBIH YHJIeciMIi e3apa
opekerTecyi. AHTPOIIOTEH/Ii OPKEHUETTIH TapUXbIHIIA MyH/Iall menrymi Oactamanap «MaTpuapxaT KoHe
«raTpuapxar» aHbIKTaMalapblHaH KepiHic Tabanpl. OWenmiH MopreOeci, coiKeciHIEe MaTpUapXaTThIH
TapUXU MOHI opacaH 30p. bysr — kanmeragamM3aTThIK ©pKEHHET KAIBINTACYBIHBIH 0achl OOJBIT TaObLIA b,
O3iHIH JIOTHKAIBIK JKAJIFAChIH TallKaH MaTPHAPXaTThIH MOHIIK EpeKIIeNiri coil Ke3eHIe O0acTbl
CypaKTapfra, COHBIH ilIiHAe OOJMBIC MEH TIpPIILTIK Typajbl IUCKYpCKa jkayarl OoJbIll TaObLiabl. byn
XKaraaliaa aHTPOIOJOTHSJIBIK, OJIEYMETTIK MOACHUETTaHy pyXaHH OBOJIOLMSHBIH MaHBI3Ibl CATBICHI
peTiHAe aHbIKTalalbl, OMTKEHI, agaM3aT ©31HiH KeJleCl MoIEeHH-TapuXU JaMybIHBIH HUMITYJIbChIHA HEJEHII
KeJemi.

OkiHilKe opad, Ka3ipri TaHAa MYHIAH >Kajilbl MOHII Heri3aep OapraH cailblH YMBITBUIBII Oapa
xatblp. Tek eypasusulblK KOHTUHEHT KaHa OJapAbl cakTaid Oinai, oHzaa exi ¥ibl bactama na namu angpl,
OHBIH Joleri peTiHAe TINAIK Marepual MeH (aKTONOTHSUIBIK MOIIMETTepAl KapacThlpyFa Oojaibl.
Mgicanra, BapTOJ'IL,Z[TBIH OMbIHIIA, Kemne}minepaeri eﬁenuepz{iu OTHIPHIKUIBITAPMEH CallBICTBIPFaH/IA
Karaalbl JKaKChl, OWTKEHI, O epiHiH CEeHiMAI KOMEKUIici, KaThire3 eMipIiH )KYFIH Oipre apkanaymibl
Ooxbin kenexi [S5, 179 — 180 6.]. Marpuapxar HerlB,I[ele CaKTan Kajly KOIIEeHIi MEHTAUTETTE KbI3/IbIH
Oonamrak aHa 60J‘IyLIMeH OaiinmanbicTel Oonbin Keseai. KpI3Fa Kapan TeKTiH, JKY3/iH, XaJIbIKTbIH, YITTHIH
TarapIpbl Ty3eneni. by oit «Kpi3 — yiTThI YPIaKIeH YIacThIPATBIH YJIbI KYIID; «Kp13ap1 kypmerte. Kpi3 -
OoJaIIaKkThIH aHACKI, apFbl YPIAKTHIH SKeci» jKoHe T.0. MakaiaapIaH KepiHic Tadabl.

ATtanraHHblH 09piH (QUIOCOQUSIIBIK Tire aybICThIpcak, AHa ¥ TybIl, of1 KeHiH YJITKa YJIacThl.
Backama aiiTkanna, ¥ibl oiien Oactamachl MEH ¥JIbl €pKEK 0OacTaMachIHBIH OJAFbl PETIHAE aHTPOIIO-
JOTHSUIBIK  oMOeOaNThUIBIKTBIH KaliHap Ke3zaepi cakTainraH. byraH e3 keserinige (yTypoOJOTHSIIBIK
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00aHBIH MoHI HerizmenreH. OHBIH ayKbIMABUIBIFBI MEH MaHBI3IBUIBIFBI Ka3ipri ajgaM3ar YIIiH ©3eKTi
MacelenepMeH TEHECTIPUTeH (SOPONBIK KapyChI3AAaHABIPY, OJIEMIIK KOHE IOCTYpIi MiHAEp Chesi
HesIIaphl )KoHeE T.0.)

ExiHmni xe3eHre keneTiH 0oJcak, OHAA OHBIH KAJIBIITACYbl MEH JIaMybl TaHFKAWBIIT WHIYCTPHAIIBI
KOFaM KYpFaH JKOHE TapHXTHIH TOpPiHE FHUIBIMH-TCXHHUKAIBIK YPIICTI IIBIFApFaH BaTBICTHIH JKETICTIri
Oomeim TaObUTAMEL. [laTprapXaTThIH OPraHUKANBIK O1pETreHIiri, THIOIOTHUSIIBIK €PEKITICITIT OHTOIOTHSIIBIK
Typreiaad (A.XaMHIOB) «OHBIH ©3iH €31 TaMybIHBIH >KOFapFbl AUHAMUKAIBUIBIFBIH TYABIPATHIH TYPAKTHI
Kapama-KalIbITBIKY peTiHAe aHbIKTanans [6, 61 0.]. OHBIH KaIBINTaCYbl MEH JaMyBI JKETEKII alFbIIIapT
peTiHae oJeMHIH KaHa KajbllIKa €HIill, MaTepHaJIIbl OPKCHHET JKOJBIHAA JKETICTIKKE JKETETIH IapTTHI
ycTa"anael. by Ke3eHHIH OpTajbIK TYHiHI SKOHOMHUKAIBIK (PaKTOPABIH OachIMABI JAMYBIH CHITATTANTHIH
Kaja 0obIn TaOblIa bl

CoHbIMEH, HHIYCTPHAIAB 6pKeHHeT 0acTanmKkbl MOHI MEH KaliHap Ke3iHEeH aibIpbUIFaH FaHa eMec,
COHBIMEH Karap OfaH CaHaJbl TypAae 0ac TapTKaH ASCTYPHi SJEyMETTTIK IIBIHAWBUTBIKTBIH aHTHTE3UC]
00JBITT TaOBUIAABL. MEICaNFa, HHIYCTPHAIAB KOFaM eHOeKTiH OaraMachl pPeTiHAe «IeMallbic KOFaMbIH»
«eHOEKTEeH KeWiHTr1 KOFam» KOHIEHIVSICHIH YCBHIHBI OTHIP [7]. On agam3ar TeTiHiH JKOFaITybIHA OKEIiIl
COKTBIPAThIH Tei-HeKenep MEH 0acka Ja KaFbIMCHI3 YAEpicTepAi 3aHmacTeIpbil Kenexdi. JKome me on
OPKEHHUETTIH KellelIeri peTiH/Ie TOCTUHIYCTPHAIIBI QJIEYMETTIK IIBIHANBIIBIKTHI XKapaTIaKIIbl.

by xarmaiina Kazakcran uHIycTpHAIIbl ODKEHUETTIH KEPEMET e3repicTepiHeH HeHl KaObLIIar, HeHi
KaObLUTAaMasIbl IETEH CYpaK Tyaisl. — OJNEYMEeTTiH akbipamac Oeuriri 6oma oTeipbin, Kazakcran Pecy6mu-
Kachl JKYPIII *KaTKaH TpaHchopManysuIapIaH 0acklH ajbIl Kamra anmMaasl. O MOIepHH3AIMSHBIH JKOJIBIHA
TYCIN, HHIYCTPHAIIBI-HHHOBALMSIIBIK S KOHOMHKA MEH JKAIIIBIFAa OPTaK €HOEK KOFaMbIH KAJIBIIITACTBIPY/Ia
KYMEIC icTen keneni. XKahanmaHy MeH FRUTBIMUA-TEXHUKAIBIK )KETICTIKTEPIiH Y31IiCCi3 XKaphIChl KE3EHIHIe
(bMIOCOPUSITHIK-FBIIBIMA  KOFAMIACTHIK ©31HIH 0ap KYII-XKIirepiH Kasipri TaHHBIH MOHI MEH pyXaHH-
I3TUTIKTIK KeNOETiH KaJbIMTACTHIPATBIH OTAHABIK JKOHE oJeMiK (HUIOCO(PHSITBIK ONIBIH Ka3bIHACHIH
YFBIHYFa JKymcarn >kaTelp. OcChbUlaiillia 01 TEeXHOKPATHSUIBIK MEHTATUTETTIH OelTapanTaHyblHA BIKITAT
eTeli, OWTKEH], TEXHUKAHBIH dpi Kapall epicTeyi amaTKa 9Kelil COKTHIPYBl MyMKiH. OHBIH MOHIH «afaMm-
omem» OipTyTacThl KaThlHAC Kypaiimel. byn karmaiima amgam, KoFaM MeH oNeyMeT iIIKi JKoHE
SK3UCTEHITUAIIBI ACHI eI I KOca ecenTereH ie 03iHiH TOJIBIKKAHBUIBIFBIMEH TYCIHIIIpiIeTi.

Meican peringe ¢uimocodus MeH FHUIBIMHBIH (papabutaHy, KOPKBITTaHy, abOalTaHy KoHE
MIOKOpiMTaHy, Ka3ak (uinocodusicel, TYpki (GUIOCO(MUACH, KOIIMEHIUTKTITaHy, TOHIPIIUIIIKTITaHy
CHSKTBI CajlaJlapblH KenTipyre Oosaabl. By camamapablH MaMaHIapbl, TapuXImbUiap, ¢uiocopTap,
OHEepTaHYIIbIIAp JKOHE 0acKa Ja FajubIMIap KapKbIHIBI 3epTTEyJep Kyprisin keneni. byn camama Typki-
MOHFOJI XaJIBIKTapBIMEH, JKOHE 0aThIC HOMAJIOJIOTHSACHIMEH CaJBICTHIPY 3€pPTTEYNIEpi OTe jKeMicTi OOJIBIT
keneni [8]. ConbiMeH, KazakcTaHHBIH (HIOCOPUSIIBIK-FEUIBIME OUTIMI «PYX TYypasbl» FBUIBIMIAPIbIH
KeIlleH] PeTiHAe MaMBIIl, aJlaM3aTKa KaKeTTi OOJMBICTHIH MaHBI3Ibl MOCENeepiH IIENIyre o3 CEelTiriH
THUT131I Kenemi.

«AIaM3aTThIH TapUXbIHAA OpacaH 30p OKHFa OpbIH anapl: JKep ramaMimapsl ODBOJIOLMSHBIH JKaHA
caThIChIHA IIBIKTHI. By skarmail Gapiiblk amamaapliaH ©3 opeKeTTepi YIIIH FaHa eMec, COHBIMEH Karap
IMONMSUIAPEI MEH OWJIaphl YIIiH j>KayalKepIIUNK TaHBITYJIAapbIH Talam eTeli» - JIem, jka3ausl Jepoec
seprreyun Enixan Hlaiimepaenyner Coout [7, 6. 3]. bi3miH OHBIMBI3IIA, aBTOP/IBIH JKaHA MOIACHU-TAPUXHU
CaTbIHBIH Il 9leNniKk OacTamachiMeH OaiIaHBICTBIPATHIH KO3KApachl 6T€ OPBIH/BI KOHE 9UIETTi OOJIBIT
Keneai. OMipzig O6actamackl aHagaH OacTanajpl, CONl CeOENTeH olen-aHalap KOCMOCTaH aKmapar aiayra
ere KaOimerti Oombin kenexi. bynm GimiM omapra KOFaMzIpblK cCaHara €Jdyip BIKMAN €Till, agaM3aTThiH
SBOJIONMAJIBIK JKOJBIHAA TYKHipJiepaeH wiblFa OiryiHe MyMKiHIiK OeperiH Oosaapl. CoOHOBIKTAH Aa
QJITBIHIIBI CATBIHBIH 3BOJIIOLUUSIIBIK KaFUAAChIHA, sIFHU «KalbIpIMIBUIBIKKAY aHAJIBIK OacTamMa ToH OOJIBII
keneni [9, 112 6.].

AWTbUIFaHHBIH 09pl aHabIK OacTaMaHbIH MoOHI TyOereim e3repim Keje »aTKaHbIH Oingipen.
HacTypiii oieyMeTTiK MIBIHAWBUIBIKTA aHa €H alJbIMEH OIIAK MEH JKalJIbUIBIKTBIH CaKTayIIbICHl PETiHAE
KaJsinTacTel. HeomaTpuapxar »araaiblHAa YIbl aHAIBIK OacTaMa SBOJIOIMSHBIH KaHA PyXaHHU-13TUIIKTIK
caTbICblH OachlHAaH Kewlpy KepekK. ByHBIH MoHI €H KHBIH pyXaHH caTbulapFa LIBIFYABIH €H KypAemi
MIHJIETI MEH Taya0bl YJIbl aHAJIBIK OacTaMara KaTKbI3bUTYbIHA HETi3/IeMe]I.

ConbIMeH, OananblKTaH KEepeMeT JKacThIKKa Kagam Oaca OTBIPBIN, aJam3aT >KaHa CaThiFa IIBIFBII
OTBHIp: OYpBIHFBI KE3CHAEPHAiH €H KaKCHICHIH CHHTE3JIEreH IocTHarpuapxaT HeMece HeoMmaTrpuapxar.
ATanMpill  3epTTEYAiH asChIHIAFbl anaM OOJMBICHIHBIH MOHIIK epici MaTpuapxarThlH pyXaHH-
MPAaKTUKANBIK TYTATBHICTBIFBI JKOHE MATPWIOKAIBAI KE3€HHIH PyXaHH-TaHBIMIBIK KEHICTIMH KaMTHTBHIH
KOHTHHYAJIBl OpICTeH TYpabl. 3epTTeyneri Oy 6emy maptTsl Oonbin KeietiHi Oenrimi. OraH Koca, o1
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KeJeMIeKTiH MOH/I HeTi3/IepiHiH ofaH api penbedTi pediekcrusIanysl YIIH KakeTTi 0omsin kenemi. Oman
0eJIeK OCHI ICIIeTTI CTePEOCKOMISUIBIK KO3Kapac afaM3aTThIH KeJeMeTiH GHUIOCOPHUSIIBIK KOHE FHIIBIMU
TYpFBIIaH Kepyre MyMKiHAIK Oepeni. CoraH KaparaHIa oJI€YMETTIK MIBIHAWBUIBIKTEI OPBIHIBI TYCIHE airy
OCBHI JKaJIblIaMa OIpTYTACTHIKTHI Ha3apAaH THIC KaJabIpMaraHIa FaHa MyMKiH 0oia ananbl. CHHXPOHIBIK
aCTeKTi/Ie TeOpUsIIbIKKA TYWIHIENTeH Ko3Kapac OHBIH HETI3Ti yAepicTepi MeH KaruaalapblH aHBIKTayFa
JKOHE a/1aM3aT TaMYBIHBIH KaHa JKOJIBI PeTiHae OODKaMABIK YITiHI YChIHYyFa MYMKIHAIK Oepexi. OcpiaaH,
tayenciz Kazakcran PecmybnmukaceiHa amam3aTTsl Oonamiakka JKETENeHTIH KOJBIH aHBIKTAYIIbl PyXaHU
anuta OONBIN TaFalbIHAATY MaH/IalbIHA JKa3bUIFaH JIET€H KOPBITHIH/BI JKacayra 0oJaIbl.

AKBUT-OWBI JKETUITCH afam3aT OOJDKaMIBIK YATUIEPOiH MOHIH OUTmipeTiH OipmamMa cesmepdi ne
KypacTeIpraH OonaTelH. ApMmaH, QaHTa3us, yTonus, 0oinkaM, uiest MeH OacKamapsl Ja JTYHHETaHBIMIBIK
Oarmapirapra OaiIaHBICTHI OamaMabl TYCIHIIpMEEepACH TYpaasl. byl 6acka KYHIBUIBIKTAP MEH HIaesIIap
TEHJECeTiH 0acThl Wiess MEH MiHIeT OONbIn TaObUTafbl: ON KOFambl jkKaHa Oenectepii OaFrbIHIBIPYFa
mabbITTaHABIpaasl. KalbIK JKeJCci3 TOKTam Kaljica, aJam3aT Ta >KOFapFbl HIESCHI3 ©31HIH PyXaHH KOHE
WMHTEIJIEKTYaJ bl TaMybIH/Ia TOKTAIT Kajlalbl.

bizmin Herisri Tiperimi3, KacWeTTi Ka3bIHAMBI3 «apHakTbl MOHTUTIK emiMi3» OONBIN TaObIIa kL.
[lTexapaMbI3IbIH OH TOPT MBIH IIAKBIPBIMHAH acTaMbl 0i3/1iH OTaHBIMBI3IBI OipTYTaC MOHOIUTTEH KBIIIBI
[10]. Emimizaig 6acka UrimikTepi peTiHAe XaIbIKTBIH O0ipaybI3IbLUIBFGI (€KIHIII UTLTIK), TOJ MOICHUET TIeH
aHa Tim (YIIIHII WTLUTIK), WHIYCTPHAIBI-HHHOBAIMSIIBIK SKOHOMUKA (TOPTIHIII UTUTIK), XKaIIbIFa OpTaK
eHOeK KoFaMbl (OeCIHII UTiTIK), e1opaackl AcTaHa (AITHIHIIBI UTLTIK), YITTHIK KaYITICI3/IIK MTeH eNiMi3IiH
KBl  ONEeMJIIK JKOHE alMaKTBIK MoceJeNlep/li Imenryre Kareicybl (KkeTiHm wrimk).  Ocbl
KYHIBUTBIKTAPJIBIH apKachlHAa Oi3 opHailbIM J>KEHIN, eNiMI3Al HBIFAUTHIN, YIIBI JKETICTIKTepiMi3i
achIpaThIHOBI3. byl MeMIleKeT KaNbINTacTHIPYIIBI, JKaIbl YIATTHIK KYHABUIBIKTapFa YKaHa Ka3aKCTaHIBIK
MATPUOTH3MHIH HIESUTBIK HeTi3i Herizaenemi» [11].

OpuHe, « MOHTTIK e Ka3aKCTaH/IBIK KOJbI KOIITEreH JKacaMIIa3IblK MiHIETTep MICITy i YiFapabl.
En OactemapasiH Oipi Ka3akCTaHIBIK OUTIMHIH MOHIH ©3€KTEHIIPY, OHBIH Ma3MYHBIH Ka3ipri Koramra
KOKETTI IIbIHAWBl KYHIBUIBIKTAPDMEH TONBIKTHIPY Ooibim  TaObuiampl. «CTaHAapTH3alUs MEH
YHUPUKAIUSHBIH KayIiHe He ToTen Oepe anansi? Kem enmepre mpicai yxoHe YATi 00ia alnaTblH MOICHUET
TIEH QJIEYMETTIK KYPBUIBIMHBIH YIITICI MEH TOXKipHOECiH olleMre >KapusIaiThIH KaHaal na Oip yiaraTThl
xoHe Oipereit dpaxTop» [12, c. 258]. by alimakThIK (Ka3aKCTaH/IBIK) JEHreliie FaHa eMec, COHBIMEH KaTtap
OPKEHHUETT] (PKaNITbI a1aM3aTThIK) paKypcTapaa KaxeTrTi MoOHTUTIK e Typallbl KalIbIYITTHIK Uesl OOJIBIT
TaOBLUIAIEL.
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B./J1. Koxym6aeBa, A. CarukbI3bl

[MaBnogapckuii rocyJapcTBEHHBIN Mearorn4ecKuii HHCTUTYT, TOKTOP (unocodckux Hayk;
Wuctutyta dunocoduu, monuronoruu u penurunoseneuuss KH MOH PK

«MOHI'UIIK EJI» KAK HOBASI CTYIIEHD YXOBHOM 3BOJIIOIIUM

AnHoTanusi. B cratbe mpoBoanTcs ¢unocodCkuil aHamM3 BaKHEHIINX acleKTOB HCTOPHM aHTPOIIOTCHHOW
LIUBWJIM3ALMH B KOHTEKCTE CTPAHOBOTO HWMHUKA, WJIM WHaue, HAIMOHAJIbHO-TOCYAAPCTBEHHOW WIEHTHYHOCTH.
PackppiBatloTcss CyHOIHOCTP W 3HAU€HHWE [JHAJoOTa TPAAWIMOHHOW, HWHIYCTPHAIbHOW M IOCTHHIYCTPHUAILHOU
COLMOKYIBTYpHBIX peanbHocTel (CP) M Takux ayTeHTHYHBIX KOHCTaHT, Kak Tpyx, Bemmkoe XKenckoe Hawamo u
Bennkoe Myxckoe Hawamo («¥aT» OT clloBa «yi» - MalbudK). AHAIM3UPYIOTCS SK3UCTEHIIMOHAIBHO-
JCCEHIIMOHAIbHBIE OCHOBaHUSA ¢puiocodpun 1 Hayku Kasaxcrana.

ABTOpBI CTPEMUIINCH, OOPa3HO TOBOPS, MOCTPOHUTH M3 KUPIHUYHKOB €IUHBIH COLMOKYJIBTYPHBIH KOCMOC H
MOHSTh B 3TOM MPOCTPAHCTBE MECTO, BKJIAJ M IpeJHa3HaueHne He3aBucuMoil Pecniyonuku Kazaxcran u ee Hapoza.
VYcnemnoe pC€IICHUEC 3TUX 3a7la4 BO MHOT'OM 3aBHUCHUT OT BI)I60pa AZICKBATHBIX CTPATErU U TaKTUKH, TO €CTh TaKOH
TIapaiurMbl, KOTOpast MPEAToaraeT siCHoe BUJCHUE MIEPCIIEKTUBBI Pa3BUTHSL.

OOOCHOBBIBAETCS MOJIOKEHUE O TOM, YTO MPOWIS OT Cy/LOOHOCHOTO Iepuo/a Marpuapxara (AHaNBIK) depes
IIpeKpacHyto 1mopy narpuapxar (¥ir), He3aBucumas PecryOisika Kazaxcran BCTynmia B HOBYIO CTyIEHb, @ IMEHHO:
MBOHTIJIK €11, CHHTE3UPYIOLIYIO BCE JIydlllee U3 MPEIbIAYIIIX 310X B KPYITHOM MaciuTaoe.

W30panHbIil pakypc crocoOCTBYEeT HM3YYEHHMIO NPOOJEMBI B KYJIbTYPHO-MCTOPHYECKOM M MeTapH3N4eCKOM
(TiryOrHHO (GHI0CO(PCKOM) N3MEPEHUSX, NCXOJIS U3 CYIIIHOCTHBIX OCHOBAHHI YeI0BEYECKOro beITus.

KuroueBblie cioBa: Monrinik En (Ctpana Haseka), Bennkoe XKXenckoe Hauano, Benmukoe Myskckoe Hauaro,
Tpyn, papabueBeaeHne, kazaxckas punocodus, TFOpKCKas Guiaocopus.
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Annotation. Objective - study of the state of innovative entrepreneurship in the company towns of Kazakhstan
and the identification of the most serious challenges to its progressive development. The study used a variety of
methods, combined systems approach to the study of the peculiarities of development of innovative business in the
single-industry towns.

Results: The characteristic of the state of single-industry towns of the Republic of Kazakhstan with the release
of their economic specialization. The types of single-industry towns, some programs are single-industry towns
development. The author pays special attention to single-industry towns are not industrial specialization, which were
not covered by the above program. Enumerating the problems of development of single-industry towns of
Kazakhstan, their decision to the author sees in the modernization of industry, the development of innovative
business, especially small businesses. The main barriers to the development of small innovative businesses in single-
industry towns attributed underdevelopment infrastrukury, not perfection funding mechanisms of innovative
business and other indirect methods of its state support. As one of the forms of support for innovative activity of
small enterprises proposed to enhance the role of science and technology centers in the accumulation of technology
and innovation.

Scope of the study results. Key findings and practical recommendations can be used as a methodological basis
for the further deepening of research on this issue.
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IPOBJIEMBI PA3BUTHUSA NHHOBALITMOHHOI'O
HPEAITPUHNUMATEJIBCTBA B MOHOI'OPOJAX KA3AXCTAHA

AnHoTtanmsi. [lers pabomul — WCCIENOBAHUE COCTOSHUS WHHOBAIMOHHOTO NPENNPUHUMATENbCTBA B
MoHoropozax KazaxcraHa n BbIsBIIEHHE Hanboliee cepbe3HBIX MPOOJIEM, MPESTCTBYIOIUX €0 MOCTYHATeILHOMY
pasBuTHIO. B X0z€e HMccienoBaHMsI WCIIOJIB30BAHBl Pa3JIMUHBIC Memoobl, 00bEIMHEHHBIE CHCTEMHBIM ITOJXOJIOM K
N3y4YEHUIO 0COOEHHOCTEH Pa3BUTHSI MHHOBAIIMOHHOTO MPEAIPHHUMATEIHCTBA B MOHOTOPO/IaX.

Pesynomamer: JlaHa XapaKTepHCTHKAa COCTOSHUS MOHOropojoB PecmyOnmkm KazaxcTaH ¢ BbIIeNICHHEM HX
SKOHOMMYECKOHN crenuanu3anuy. PaccMOTpeHbl TUIBI MOHOIOpPOIOB, omnpeleneHHbIX IIporpamMmoil pasBuTus
MOHOTOPO/JIOB. ABTOp 0OJBIIIOE BHUMAaHHE yAEIIeT MOHOTOPOIaM He MPOMBIIUIEHHOH CHeNHaNn3aii, KOTOpbIe He
ObUTH OXBadeHB! BHINICYKAa3aHHOW mporpammoii. [lepeuncinsas mpoOneMbl pa3BUTHS MOHONPOGIIBHBIX TOPOJOB
KaszaxcraHa, ux pelieHue aBTOpP BUIUT B MOJEPHM3ALMU UHAYCTPUH, PA3BUTUU MHHOBALMOHHOIO IpeANpUHUMA-
TENbCTBA, 0COOEHHO Masoro Ou3Heca. K OCHOBHBIM OaprepaM pa3BHTHS MaJIOTO MHHOBAIIMOHHOTO TIpeXNpHUHUMA-
TEJICTBA B MOHOTOPO/IaX OTHECEHBI HEAOCTATOUHAS CTETIEHb Pa3BUTOCTH HH(PPACTPYKYPHI, HE COBEPIICHCTBO MeXa-
HU3MOB (PMHAHCHPOBAHMS MHHOBALIMOHHOTO IPENNPUHAMATEIBCTBA U JIPYTUX KOCBEHHBIX METOIOB €ro rocynapct-
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BEHHOM NoAepXKU. B kauecTBe 0/1HOI U3 GOpMBI MOAEPIKKY HHHOBALIMOHHOH AEATETLHOCTH MAIBIX MTPEATIPUSTHI
MIPE/JI0KEHO TTOBBIILICHHE PO HAyYHO-TEXHUYECKUX [IEHTPOB B aKKyMYJIMPOBAaHUU TEXHOJIOTHH ¥ MHHOBAIMH.
Obnacmev npumenenus pe3yibmamog ucciedosanus. OCHOBHBIE BBIBOJBI U NPAKTHYECKUE DPEKOMEHIALNU
MOTYT OBITh MCIIOJIB30BaHbI B Ka4E€CTBE METOIUYECKON OCHOBBI JUISl AalbHEHIIero yriryOleHHs HCClIeIOBaHUN MO
JTAHHOW TpoOIeMe.
KiioueBble cj10Ba: MOHOrOpoJa, MHHOBALMOHHOE pa3BHTHE, IMPEANPHHUMATENBCTBO, IPOMBINIIEHHOCTD,
SKOHOMHYECKHUH MTPOPIITH

K MoHoropomam uiv MOHOMPOMBIIIUICHHBIM TOpOJaM TMPUHATO OTHOCHTH TOpoJAa C Y3KOCIEIua-
JI3UPOBAHHON 2KOHOMHUYECKON 0a30, I KOTOPHIX, KaK MPABHIIO, XapaKTePHO HAINYUE TECHOM CBSI3U
MEX/y BCEMH CTOPOHAM >KA3HEIEATEIbHOCTH U KPYITHBIM TPaI000pa3yIOIiM MPEPHSITHEM.

UeTKOro OMpeeNeHnsl U YeTKUX MapaMeTpoOB OTHECEHWSI Majioro ropojia K MOHOTOpOIaM HET, HO
MOKHO COTJACUTBbCS C TMPEAJIOKECHHEM POCCHHUCKMX HCCIeoBaTeNiel 00 HCIONb30BAaHUH CIIETYFOIIUX
KOJIMYECTBEHHBIX KpUTEPHEB: BBITycK Oonee 50% oO0beMa Bcel MPOAYKIUH TOpoja Ha MPEANPHATHIX
JOMUHHpYIOIIeH oTpacnu, nubo Oosee 25% 3aHATBIX Ha STHX MNPEANPHITHSX OT DKOHOMUYECKH
AKTUBHOTO HACeJIeHUs TaHHOTO Toposa [1].

B kauecTBe OCHOBHBIX XapaKTEPHCTUK MOHOTOPOJa MOXHO TPHU3HATH CJIEMYIOIINe, OTMEUECHHBIE B
HKOHOMHYECKOI# uTeparype [2, 3, ¢.19-20]:

- HAJIMYHAE OJHOTO-ABYX OJHOTHUIIHBIX MPEANPUATHA WIM NPEANPUATHH OJHOM TEXHOJOTMYECKOM
LETOYKH, T.€. IPago00pa3yroNuX IpepUsTHIA;

- 3HaYUTENIbHAS YAAIICHHOCTh TOPOAa OT APYTHX KPYIHBIX HACEJICHHBIX MTyHKTOB, YTO OTPAaHUYHUBACT
MOOHIIFHOCTB TPYIOBBIX PECYPCOB U €T0 BEIOOD MPHIIOKEHUS CHII B chep KUZHEACATETHPHOCTH;

- CHJIbHAs 3aBHCHMOCTD M TOPOJICKOTO OIOKeTa, M JOXOA0B HACEICHHUS OT KOHKYPEHTOCIIOCOOHOCTH
1 3QPeKTUBHOCTH PYHKIIMOHUPOBAHHS T'Pasioo0pa3yroIIero NpeanpusTHs;

- HU3Kasg nuBepcuduKanus chep 3aHATOCTH H, KaK CIEICTBHE, OJHOTUIIHBIH COCTAB HACEJICHHUS IO
npodecCHOHANBEHON CTIeuaTU3alHu.

OTH TOpoAa, CHEUHATU3UPYSICh Ha Pa3BUTHH JIMIIb OJHOW OTPACiH, BIOCIEICTBHM, KaK MPaBHIIO,
CTAIIKMBAIOTCS CO 3HAYUTEIBHBIMU TPYIHOCTSAMHU cOOCTBEHHOTo pa3BUTHA. [lodToMy B oTimume oOT
KPYITHBIX TOPOJIOB C MTUPOKOMACIITAOHOW, KOMIUIEKCHOM CETHIO OTpaciiel, IPUOPUTETOM MAaIIbIX TOPOOB
C Y3KO# crienuanu3ainuell yaie BCero SBIISETCS pacliupeHue cepbl MPUIOKEHUs TPyAad, odecrieueHre
Ooyee panMOHANBHOW ¥ COAIAHCHPOBAaHHOW 3aHSATOCTH, YTO BBI3bIBAET HEOOXOJMMOCTH YCHIICHHS
KOOTepaIyy ¢ 6JIU3JIeKaIMM KPYITHBIM TOPOJIOM MIIH CEbCKUM PaioHOM.

B Poccun okono 500 ropofoB SBISAIOTCS MOHONPO(MWIBHBIMHM, W3 HHUX B TPYHIY TOPOJOB C
KpUTHYECKOH cuTyanueid B cdepe 3aHATOCTH BXOAAT 213 (B TOM 4mMCIe JECHBIX MOHOIPOMUIHHBIX
noceneHni — 90. MaIIMHOCTPOUTENBHBIX — 28, YroibHBIX — 16, Ha 6a3e M0OBIYM IIBETHBIX METAIIOB — 14.
TekcTHIBHBIX— 10) [4].

Takue npoOiieMbl XapakTepHbl U Juisi ropofioB Kazaxcrana. Tak, 3aech mpenMyIiecTBeHHO B 60-¢
rogel 20-ro cronetus CHOPMHUPOBAIKNCH 20P00A — NPOMBIULICHHbIE WEHMPLL WU MOHO020poda. K
MPUMEPY, K TAKUM HPOMBIIIICHHBIM IIEHTPaM OTHOCSITCS ropoja BoKpyr KaparaHibl, OpUeHTUPOBAaHHbBIC
Ha oaHO mpeanpusTtue, - Capanp, lI[axTHHCK, TOJOBHHA KOTOPHIX YXe IMYCTYeT, HO €CTh elle Topoja,
KOTOpBhIe BOOOIIE HE WMEIOT MEePCIeKTUBBL. TaM HeoO0XoAuMa ONTHMH3AlMs B paMKax MpOrpaMM
3aHATOCTH U JIPYTHX MPOTPaAMM.

B Kazaxcrane kpuTepur OTHECEHHS K MOHOTOPOJIaM HECKOJIbKO OTIMYAIOTCS OT OOMIETTPUHSTHIX B
MupoBoil mpaktuke. Tak, B cooTBercTBHHM ¢ yTBepkaeHHOW B 2012 romy Ilporpammoii pa3BuTHA
MoHoropozioB Ha 2012-2020 roapl, K MOHOTOPOJaM OTHECEHBI HE TOJIBKO Majble, HO M CpEJHHE ropojia ¢
YUCJIEHHOCThI0 HaceneHus oT 10 go 200 Teic. yenoBek. B yacTHOCTH, B IporpaMmy BKIIIOUEHBI 4 CPETHUX
ropoja ¢ YMCIIeHHOCThIO HaceseHus cabie 100 Toic. yenoBek — Temuptay, Pynneiii, JKanaozen, Dxubac-
Ty3, XO3SICTBa KOTOPBIX OTJIMYAIOTCS y3KUM SKOHOMHYECKUM MPOQWIeM HIM MOHOCIHEIHATN3alnei.
[Ipu >TOM KpHUTEpHSIMH MOHOTOPOJOB MPUHSATHI: JOJI MPOMBIIUIEHHOTO MPOU3BOJICTBA I'Pagoodpasyro-
IIET0 TPEINPHUSATHS B 00mEeM o0bheMe TOpOACKOro Mpom3BojacTBa - Oosee 20%; mois 3aHATHIX Ha
rpamoo0pasyIonuX NPEINPUATHIX AO0DKHA COCTaBiATh Oojnee 20% OT YHCIEHHOCTH SKOHOMHYECKH
AKTUBHOTO HACENCHUS TOPOJa.
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Monoropoaa KazaxctaHa OTHOCHTENFHO MHOTOOOPa3HBI TI0 CBOEMY 3KOHOMHYECKOMY HPOQUII0 U
YPOBHIO pa3BUTHs. MO0XHO BBIJIEIHUTDH CIEAYIOIINE TUIBI MOHOTOPOJOB, BKJIIOUEHHBIX B JCHCTBYIOIIYIO
[IporpamMmy pa3BUTHSI MOHOTOPOJIOB [5]:

a) IlpomblnuieHHBIE TOpOJa, TO €CTh TOpPOJa, SKOHOMHUYECKHH NpPO(UIb KOTOPBIX OIPENEISIOT
pa3IMyYHbIe OTPaCii MPOMBIIIJIEHHOCTH. B TOM umcie BBIAENAI0TCS CIEAYIONNE MOHOTOpOa:

- C TPEeUMYLIECTBEHHBIM pa3BUTHEM JoO0bIBatomell mnpombinuieHHOCTH 20 TopomoB. M3 HuxX
CHeTMaTN3nupyIoTCs: Ha mo0brue yris —Abait, Capanp, laxtuHck, Oknbacty3; Ha 10Ob4e HeTH U ra3za —
Axcaii, XKanaozen, Kynbcapel,; Ha n00blYe MeTaJuIM4eCcKUX pyd — Apkanblk, bamxam, 3bIpsSHOBCK,
Kapaxan, Kenray, JlucakoBck, Punnmep, Pyansii, Texemu, Xpomray; Ha 100bMe NpPOYMX BHIOB
CBIPBEBBIX pecypcoB — XKanatac, XKXutukapa, Kaparay);

- TOpoJia ¢ MPEUMYLIECTBEHHBIM Pa3BUTHEM 00pabaThIBAIOIIEH NMPOMBIIIJIEHHOCTH - 6 TOPOXOB, B
TOM YHUCIIE CO CIEeNUaTN3alueil Ha: XUMUUYECKON NMPOMBIIUIEHHOCTH U MPOU3BOJCTBE 3JIEKTPOIHEPTUN —
CepeOpsHCK; MAIIMHOCTPOSHUHN M METAJLTypPTHYECKOW MPOMBIIUIEHHOCTH — AKCy, JKe3kasran, CaTmaes,
CrenHoropck, Temupray;

0) Hayuno-npomsinuieHHsii ropoj Kypdaaros.

Crefyer OTMETHTB, YTO KOJIMYECTBO MOHOTrOopoJioB Ka3zaxcrana, oxBaueHHBIX mporpammoii (27), He
COBIAJAET C OOIIMM KOJMYECTBOM MAJIBIX TOPOJIOB (54), NCTIBITHIBAIOIINX OOJBINNE TPYIHOCTH B CBOEM
Pa3BUTHHU U TPEOYIOIINX 3HAUYUTEIBHON TOCYAapCTBEHHOM MOANCPKKH sl IPEOAOJICHUS IEIPECCUBHOTO
COCTOSIHMSI U TIOCJEIYyIOIIEro BO3poXkJeHus u nmoabema. B Kasaxctane ectb MoHOropoja u ¢ JpYyrou,
HENPOMBILUIEHHOH ClielManyu3aluei, Cpean KOTOPBIX MOKHO BBIICIHUTS!

a) l'opona, pacmonoxeHHble BONM3M TPAHCHOPTHBIX Y3JI0B WM NPOMBIIUICHHO-TPAHCIOPTHBIE
ueHTpsl (8 roponos - Kanneiaram, Omb6a, [lankap, Asros, [ap, [y, Apsic, Kazanunck).

0) ['opona HayyHO-3KCHIepUMeHTaNbHON crienuanu3anuu ([Ipuosepck).

B) ['opona — pexpeamoHHbBIE B KypOpPTHO-CaHATOpHBIE EHTpPHI (3 ropoaa — Capsiarami, LyanHck u
Kapkanunck).

r) Tak Ha3pIBaeMble TOpo/Ia — MPHU3PAKH, YTPATUBIIHNE CBOIO CIIELUAIN3AIINIO BCIEACTBHE OCTAHOBKH
rpazoo0pa3yoIX NPeANpUITHA WIN UHBIX XO3SMCTBYIOIIMX CyOBEKTOB (3TO 5 roponos — Anra, XKewm,
Temmup, JlepxaBunck, ®opr-1lleBuenHko).

Ilepexo kK PBIHOYHBIM OTHOIIEHHSM CYIIECTBEHHO H3MEHHJI ONPEAENAIONINEe SKOHOMUYECKHE U
COLMAJIbHBIE XapaKTePUCTUKU pa3HbIX TeppuTopuidl. B HanOosbIeil cTeneHn 5TH U3MEHEHUS] KOCHYINCh
MaJIbIX U CPETHMX MOHOTOPOJIOB, I'/Ie PHIHOYHBIE NPEOOpa30BaHUs U MOCIELYIONINEe KPU3UCHBIE SABICHUS
HMeIT HanboJiee TsHKETIbIE TOCTIeICTBHS.

B ocoboM TspkenoM MOJI0KEHUH MPOJOIDKAIOT OCTaBaThcsi MoHOropoaa Kazaxcrana, copmupoBan-
HBIE BOKPYT €IMHCTBEHHOT'0 rpafgoolpasyroiero npexnpusitus (Hanpumep, Kenray, Tekenu, Kanaozens,
[y, Cremnoropck, Apkanslk, Jlucakosck, Ilpmosepck, Kazamumack u ap.). 3a roapl mepecTpoiku u
PBIHOYHOTO peOPMHUPOBAHUSI MHOTHE I'Pa000pa3yole IpeAnpHiaTUs He BbIICPKAIN KOHKYPEHIIUN H
MEepecTaay ObITh TAKOBBIMH, B PE3yJIbTaTe HACEJICHNE MaJIbIX TOPOJIOB PE3KO YMEHBIIMIIOCE.

MHorue u3 ManblX TOPOJOB YTPAaTHJIM CBOM MPEXKHHE HPOMBILUICHHBIE M HENPOMBIILUICHHBIE
(YHKIIMU BCJIEJICTBUE OCTAHOBKH WJIM COKpAIIEHUS TPOU3BOJICTBA TPaioo0pasyonux NpeaAnpustuii. B
TAKOM TSDKEJIOM ITOJIOKEHUH 0Ka3aJoCh OOJBIIMHCTBO MAJIBIX MOHOTOPOJIOB, KOTOPHIE CTAJIM Ha3bIBATHCS
nenpeccuBHbIMU. [lo 4HMCIEHHOCTH HaceneHHs cerofHs yxe 13 MajibIXx ropoJOoB HE COOTBETCTBYIOT
ropoackomy crarycy — 310 JlepxkaBunck, Epmenrtay, Cremmsk, XKem, Temmp, Kypuaros, Illap,
Kapkapanunuck, Kazanunack, @opt-Lllesuenko, bymaeso, Mammorka, CepreeBka.

Pemenne mpoGiem pa3BUTHS MOHOMPOGWIBHBIX TOPOJOB CBA3aHO C MOJIEPHHM3ALMEH WHAYCTPHH,
pa3BUTHEM HOBBIX BHJIOB OM3HECa, HOBBIX MPOM3BOJACTB. 3A€Ch BAXHYIO pOJIb MOTJIO OBI CHITPaTh
pa3BUTHE WHHOBAIIMOHHOTO MPEINPHHUMATENHCTBA, OCOOCHHO Mayioro Om3Heca. Maible TpeanpusTHs
ObICTpee pearupyroT Ha MHHOBAIMH, CKJIOHHBI K PHUCKY, K IPOPBIBY Ha HOBBIE PHIHKH. OHH 3aHHUMAIOT
BaXHYI0 «HHILY» B WHHOBAallMOHHOM MpEeINPUHUMATENBCTBE. OTO CBA3aHO C TaKUMH HX
MpPEenMyIIeCTBaMH, Kak OoJIbIIas THOKOCTh, TUHAMHU3M, BO3MOXHOCTH aJallTallii U OBICTPO MEHSIOLIEeHCs
KOHBIOHKTYpE pblHKa. Masibie GUpMBbI TIO3BOJISIIOT OPraHUYECKH COEIMHUTD MPOMBIIIIIEHHOE HOBATOPCTBO
U TpeAnpUHUMaTenbekuid ayx. KpymnHeie gupmel B cuiry Oosiee OlaronpusTHOTO TMOJIOKEHHS Ha PHIHKE
MOTYT OBITh 3aWHTEPECOBAH B PAIUKAIbHBIX HMHHOBAIMSX, CONPSKCHHBIX C OONBLUIMM PHUCKOM U
HEOIIPEJENICHHOCTh OXMIAEMbIX pe3yJbTaToB. B TO jxe BpeMms IUId MEJNKHUX IpellIpuHUMaTeneil B
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KOHKYPEHTHOU 00ph0e ¢ KpyImHBIMU (PMPMaMH HE OCTAeTCS HUYETO IPYroro, KpoMe Kak pacCYMTHIBAThH Ha
nHHOBannu. He ciygaitno 40% KpyNMHBIX WHHOBAIMA TIOCJICBOCHHOTO TMEPHOJa B aMEPUKAHCKOW
MPOMBIIIJICHHOCTH TMPUXOAWTCS Ha MEJIKWE WHHOBAllMOHHBIE (QUPMBI. B 1enoM B MPOMBIIUIIEHHO
Pa3BUTHIX CTpaHax MaJble (PUPMBI OCBAaMBAIOT BABOE OOJIbIIIC HOBOBBEACHUH, YeM KPYITHBIE KOPIOPALIUH.
oco0asi MHHOBALIMOHHAs pOJb MajJbIX (UPM CTaja MOPUYMHOM TOTO, CTO HIEH SKOHOMHYECKOTO
COJICHCTBUS MaJoMy OHM3HECY B NMPOMBIIUICHHO Pa3BUTHIX CTpaHaX MPUBENH K CO3/IaHUIO CIIEHUATIBHBIX
MEXaHU3MOB MOICPKKH MHHOBAILIMOHHOM JESITEITHHOCTH B MAJIOM OHM3HEce.

B Kazaxcrane mManoe HHHOBAaLIMOHHOE MPEANPUHUMATENHCTBO HAXOAUTCSA B 3a4aTOYHOM COCTOSIHUH.
OCHOBHBIE TPHWYHWHBI, CACPKUBAIOIINE €ro pa3BUTHE, KPOIOTCA B OTCYTCTBUU OJAarOmMpHUSTHOTO
WHHOBAIIMOHHOTO KJIMMaTa B IIEJIOM, He Pa3padOTaHHOCTH Mep MPSIMON W KOCBEHHOW MOIACPIKKH MaJbIX
(hbrpMm, 3aHATHIX TEHEPUPOBAHNEM, OCBOCHHEM M KOMMEPIHAIN3AINEeH HAyYHO-TEXHUIECKIX MHHOBAITHI.

Heobxomnma pa3paboTka MIMPOKHX MEp IO CO3MaHHMIO CHCTEMBI KOCBeHHOW mozamepxku MCh co
CTOPOHBI TOCyIapcTBa. B yacTHOCTH OHA MOTIIa OBl BKITFOYATH!

— IIPEIOCTaBJICHNE HAIOTOBBIX JBIOT, CTUMYIUPYIOMINX KOOIEPAIHI0 MEXKIY HAaydYHBIMH OpraHH3a-
HUuAMHU, By3aMU WU IIPOMBIIIJIICHHOCTBIO C YUCTOM OIIbITa Pa3sBUTHIX CTpaH MHpaA, I'I€ B COOTBETCTBUU CO
ClicaJIbHbIMH 3aKOHOAATCJIBbHBIMHW aKTaMH, KaCarOoIlUXcCs TaKoM KOOII€panun, B3HOCHI KOMITIAaHUM Ha
HUOKP BEIYMTAIOTCS M3 HAJIOr000IaraeMoro J0X0/a;

— HAJIOTOBBIC JIBI'OTBHI, CTUMYJIUPYIOIIUC OTYHUCICHHA B (bOHIlI)I u q)HHaHCOBI)IC HWHCTUTYTHI,
WHBECTUPYIOIINE NHHOBAIIMOHHBIH OH3HEC;

— HAJIOTOBBIC JIBI'OThI, CTUMYJIMPYIOINHNE YaCTHBIC MHBECTUIIMHU B aKWU, MMPUBOAAINIUC K YCUJIICHHUIO
MPUTOKA KaIllMTAJIOB IS MPOM3BOJCTBEHHOTO HAKOIUICHHWS. Takue JBroThl, IpUMEHSEMbIE B MPAKTHKE
HaJI0T000JI0KEeHHsT MHOTHUX CTpaH, NAlOT MPaBO BBIYETA ONMPEACTCHHBIX CyMM WHBECTHIIMN B JIEIOBYIO
cdepy u3 obaraeMoro 10xo/a;

— IS TPennpusTAi, UMEIOIIUX Pa3BUTYI0 WJIH YCHIIEHHO pa3BHBAMOIINX COOCTBEHHYIO cdepy
HUOKP, B pensix CTUMYyJIWpPOBaHUS UHBECTULUI B HAYYHbIE M MHHOBAIMOHHBIE IPOrPaMMBI MOKET
HCIONB30BaThCs HanoroBeld kpeauT Ha npupocT HUOKP. OH no3BossieT BEIUATATh U3 HAJIOTa Ha JOXOMAbI
4acTh CyMM OT MpUpOcTa coOCTBeHHBIX pacxomoB Ha HHMOKP mo cpaBHEHHIO ¢ aHaJOTHYHBIMH
pacxomaMy B 6a3MCHOM MEPHOJIE.

MexaHn3MbI 00CITYKUBaHUSI MAJIOTO OM3Heca B (PMHAHCOBOU c(hepe CKIIaAbIBACTCS OCOOSHHO TPYIHO.
B Kazaxcrane npenycMoTpeHo (MHAHCHUpOBaHHME Majoro Ou3Heca 3a cueT COOCTBEHHBIX CPEICTB U
KpEeIUTOB OaHKOB, TPAHTOB M 3aliMOB MEXAYHAPOJHBIX (MHAHCOBBIX WHCTUTYTOB M WHOCTPAaHHBIX
WHBECTHUIINH, TOCYIAPCTBEHHOTO W MECTHBIX OIOJKETOB, IIETIEBBIX 3aliMOB, TOCYIapPCTBEHHBIX HATYPHBIX
TPaHTOB, ITyTEM CO3/IaHUsI KOHCOPIIMYMOB U OpPTaHU3aIliil B3aUMHOTO KPEIUTOBAHHUS.

Bonpmme Bo3MOXKHOCTH ManbIX (pUpPM, B Pa3BUTHH BBHICOKOTEXHOJOTWYHBIX OTpACIEi, a Takke B
OTpacIsiX, OPHUEHTUPYIOMINXCS Ha MOTPEOUTENLCKAN PBHIHOK, YCIEXW B OCYIIECTBIEHHUH pPa3pabOTKu U
KOMMEPUYECKON peayu3allii HayKOEMKOW TPOAYKIIMU MOTYT CTaTb OCHOBOW BOBJIEUEHHUS UX B cdepy
WHTEPEeCOB OAaHKOB W JPYTUX YYPEXKIEHUH (PHUHAHCOBO-KPEIUTHOW CQepbl, BBEICTYNAOIIMX W B POJIH
KPEIUTOPOB, U B PO (PMHAHCOBBIX WHBECTOPOB. HO /JIst 3TOTO TOMKHBI OBITh pealn30BaHbl MEXaHU3M
BO3BpaTHOTI'O (1)I/IHaHCI/Ip0BaHI/I$I CTagun OCBOCHUSA HOBBIX TEXHOJIOTHH. CHCHI/I(i)I/IKa HayKOEMKOI'0
MIPOM3BO/ICTBA JIOJDKHA HAWTH OTpakeHHe B 0AHKOBCKOM aHANN3€ KPEIUTOCIIOCOOHOCTH 3aeMIIINKa, TaK
B IIEJIOM B KPEAUTHOU MOJUTHKE OAHKOB IO OTHOIICHHIO K MHHOBAIIMOHHOMY MajioMy Om3Hecy. OmgHaKo
OTCYTCTBUE PC€AJIBHOI'O PBIHKA I/IHTCJ’[J’ICKT}’&HLHO?I CO6CTBGHHOCTI/I, a TAaKXKE CYILICCTBYIOIAA ITPAaKTHKa
OLICHKN KPECAWUTHBIX BO3MOYKHOCTEN npeaANTpUHNUMATEIIA, OKAa3bIBA€T 3HAYHUTCIILHOC BJIIMAHUE HA TCEMIIbL
TEXHOJIOTHYECKOTO Pa3BUTHSI.

Uctounnku ¢prHaHCHpOBaHKS WHHOBALIMOHHBIX (DUPM MOTYT M JTOJDKHBI MEHSITHCS B COOTBETCTBUU C
JTanamu pa3BUTHs GUPMBI, HAUMHAS C MOMEHTA ee co3laHusl. Bricokas cTeneHp prucka B MHHOBALIMOHHON
cepe, HE3HAYUTEIBHBIH COOCTBEHHBIH KalUTaj, NPEICTABISIOMINN TapaHTHIO BO3BpaTa KpeauTa
COBMECTHO C JJOCTATOYHO >KECTKMMH KPUTEPHAMHU KPEAUTOCIIOCOOHOCTH, MPEAbABISEMbIMU OaHKaMH,
MPEMSTCTBYIOT aKTUBHOMY YYacTHIO OAaHKOB B KPEOUTOBAHWM Ha HAYaJbHBIX dTanax NesTeIbHOCTU
WHHOBAllMOHHBIX (upM. Bo3MoxHOCcTH ywacTusi OaHKOB B KpPEAMTOBAHMHM OTKPBIBAIOTCS MOCIE
YCHENHOTO MPOXOKIAEHHs (pa3bl HapacTaHWs pUcKa. VIMEHHO Ha 3Ty CTaaWIO MPUXOAWUTCS HauUOOIbIIee
KOJINYECTBO OAHKPOTCTB, a JKECTKas KOHKYPEHIMsl TpeOyeT MOCTOSHHOTO HapamuBaHusi 3atpaT. Ha
3aBepIIAIOIINX CTAIUSIX WHHOBAIIMOHHOTO IHKJA, KOTJAa KOHEYHBIE PE3YyJIbTaThl JOCTATOYHO MpeicKa-
3yeMbI U 3(pPEeKTUBHBI, MO)KHO CTaBUTH BOTIPOC O MPUBJICUEHUH CPEJICTB HA BO3BPATHON OCHOBE.
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banku npu olieHKe HHHOBAIlMOHHO-MHBECTUIIMOHHBIX MTPOEKTOB MPOBOJAT UX BCECTOPOHHUN aHAIN3,
BKJIIOYasl aHAJIU3 PUCKOB, UCHOJb3Ys yKe pa3paboTaHHbIE METObl IPOEKTHOrO (prHaHCHpOBaHMA. Takum
00pa3oM, OaHK MOXET MOJKIIOYaThCs K (MHAHCUPOBAHUIO MHHOBAIMOHHOI'O MPOEKTa Ha 3aKIIOUUTENb-
HOW CTaauH, KOrAa Ha 0a3e OMBITHOrO OOpasla Hala)KMBAeTCs BHITYCK HOBOW HAYKOEMKOH MPOAYKINH,
MEPCHEKTUBHOM € TOYKH 3pEHMs PHIHOYHOrO ycrexa. B mepcrexkTuBe GaHKHM MOTYT NPHUHATH BO BHUMA-
HU€, HallpUMep, MHHOBAIIMOHHBIM NOTECHINANI HAYKOEMKOH (PUPMBI-3a€MIIMKA, 1TO0Jl KOTOPBIM IPUHSTO, B
YaCTHOCTH, MOHUMATh €€ CIIOCOOHOCTH K COOCTBEHHOH pa3paboTKe HOBIIECTB (HOBBIX M3JEJHI, TEXHONIO-
THYECKHUX TPOLIECCOB H Jp.), @ TakkKe K 3()(HEeKTUBHOMY BHEIPEHHUIO Uy>KUX OTKpBITHH. [Ipr 5TOM MHHOBA-
LUSIMHA CUUTAIOTCS. HE TOJIBKO KPYIHBIE OTKPBITHS, HO U OSCUMCICHHOE MHO)KECTBO HEOONIBLINX H3MEHe-
HUH, TOBBILIAIOUINX TPOU3BOAUTEIBHOCTh TPYAa, KayeCTBO MPOAYKIMU U T.A. Ho Ans olleHKu MHHOBa-
LIUOHHBIX BO3MOKHOCTEH MOTEHIMATBHBIX 3a€MIIUKOB HE0OXOAWMa IIUpOKas MH(OpMaIHs O MepCIeK-
THUBaX OCYIIECTBIAEMBIX (PMPMON HOBOBBEAEHUII C yUETOM MHUPOBBIX TEHACHIMN Pa3BUTHUS KOHKPETHOIO
BHAa TexHonorui, sddexktnBHocTH BHYTpUPUpMeHHBIXx HMOKP, cragum >Ku3HEHHOTO IWKIA
BBIITyCKaeMbIX (PUPMON M3ETHiA, MPOTHO3 HHHOBAIMOHHOTO TIOTEHIIMANIA MOXKET M0Ka3aTh B KaKOH Mepe,
MIPU TIPOYMX PAaBHBIX YCIOBUSX, OyJIET yCTOMYMBBIM (PUHAHCOBOE MOJNIOKEHHE (PUPMBI B TIEPCTICKTHBE.

CoBpeMeHHasi CUTyalMss Ha Ka3aXCTAHCKOM PBIHKE 4YacTHBIX OaHKOBCKMX YCIyI HE BHYIIAET
OIITUMH3MAa B BO3MOXHOCTHU HCIIOJIB30BaHHUA MCXaHU3Ma KPCAWUTOBAHUA HWHHOBAIIMOHHBIX ITPOCKTOB. B
3THX YCJIOBHAX B LEISIX pPa3BUTHS HMIOPTO3aMEUIAIOIIEro, a TaKXe 3KCIOPTOOPHUEHTHPOBAHHOIO
MIPOM3BOJCTBA, OCHOBAHHBIX HA TEXHOJIOTMYECKUX U MPOAYKTOBBIX MHHOBALMUAX HEOOXOIMMO pa3BUBAThH
CHCTEMY TOCYAApCTBEHHOTO KPEOUTOBAHUS BBICOKOKAYECTBEHHBIX M KOHKYPEHTOCIIOCOOHBIX HHHOBA-
IMUOHHBIX IPOCKTOB.

Ilpu co3maHumM 3TOH CHUCTEMBI MOXXHO OBIJIO OBl HCIONB30BaTh YCIELIHO NPUMEHEHHBIH paHee
SIIOHCKUM TMpaBUTEIBCTBEHHBI MeETOJ celeKTuBHOro mnoaxona -"CraproBele aeHbru". CyTb ero
3aKII0YaeTCsl B TOM, YTO IPAaBHUTEIBLCTBO, KOHIGHTPUPYS (UHAHCOBBIE PECYpChl Ha OMpeaeseHHBIX
MIPUOPUTETHBIX HAIPaBIEHUAX (B TOM YHCJIE B YACTHOM CEKTOpE), paclpeneiseT TeM CaMbIM PUCKH IpU
pa3paboTKe MHHOBAIIMOHHBIX NPOEKTOB. YacTHbIE NPOMBINUICHHBIE KOMIAHWM TAKXe BKIIOYAIOTCS B
MPOEKTHl, WHUIMUPOBAHHBIE TOCYAapCTBOM, M IMOJY4alOT NPHUOBLTL OT WX MOCJIeAylomeld KoMMep-
LUaIu3aluu.

TpyaHONpeo10aMMbIM O0apbepoM ATl MaJbIX (UPM SIBIISIETCS BBICOKAsi BOCIIPUMMYMBOCTD K IIEHAM H
yCIOBHAM KpeautoBaHus. OTCYTCTBHE COOCTBEHHOIO KalMTala U 3aJI0TOBOTO UMYIIECTBA Y MaJbIX (prpm
3aTpy[HSAET IOJIyYeHHE 3aeMHOro KamuTana. OTa mpobiieMa MOXKeT OBITh pelIeHa CO3JaHHueM
rapaHTUHHBIX WK CIIEUUAIbHBIX (POHAOB, TMOO0 OOIMIECTB PETMOHAIBHOIO PAa3BUTHs, HHBECTUPYIOLINX B
COOCTBEHHBIN KamuTaja MayblX npeanpustuii [1omoOHBIE CTPYKTYpbl CKJIaABIBAINCh B HMPOMBIIUIEHHO
Pa3BUTLIX CTpaHax ACCATUIICTUAMMU. Paznuunsnie MOJACIN KPECAUTHBIX FapaHTI/Iﬁ HCITONB30BaAIMCH B MTanun
u I'epmanun B nepuo]; IOCIEBOCHHOIO BOCCTAHOBJIEHUsS. DTa CUCTEMA 0 CUX IIOpP OCTaeTCs ONHOU U3
[JIABHBIX ONOP HALIMOHAIBHON (PMHAHCOBOM CHCTEMBI 3THX CTPaH.

BHeapenue cxem KpeAUTHBIX TapaHTUHl MOXET CTaTh CPEJACTBOM PACIIMPEHUsl Kpyra Ioiydarenen
0OaHKOBCKOT'O KpeIuTa W TMOJJepKaHWd WHBECTULMOHHOIO Ipoiiecca. B o0mmx JyepTax MEXaHU3M
NeSITeNbHOCTH TapaHTUHHOro (OHAa NpeAcTaBiseTcs cleAyromuM. 3agada (OHOa - OpraHU3alus
paszeneHuss KomMmepueckoro pucka. Ilpomemypa mnpenocTaBieHUs KpPEIUTHOM TapaHTHM JIOJDKHA
pEaACTaBJIATh HE3aBHCHUMBII aHaIIn3 IMPOCKTa MU JCJIOBBIX KAa4YECTB MOTCHIMUAJIBHOI'O KJIIMCHTA. VcaoBus
OKa3aHUs YCIYTH - pa3Mephl PUCKOB KaXKJIOTO M3 TMapTHEPOB, BEIMYMHA 3aJI0Ta, CTaBKa BO3HATPAXKICHUS
($oHJa - ONpeaeNsIoTCs corameHneM ¢ 6aHKoM. Yciyrd GoHIa MpeJoCTaBIsSOTCA Ha IIATHOM OCHOBE,
HUCXonas U3 CyYMMBI KpE€auTa.

HHHOBaIIMOHHAS JEATEIBHOCTh MaNbIX (PUPM HE MOXKET YCIEIIHO Pa3BUBAThCS 0€3 COOTBETCTBYIO-
el nHdpacTpykTypbl. OHa TOJDKHA BKIIIOYATh CTPYKTYPBI, OKa3bIBAIOIINE YCIYTH - KOHCAJITUHTOBBIE U
WHXUHUPUHTOBBIE (PUPMBI, HHKYOATOPBI, MHPOPMALIMOHHBIE LEHTPHI, LIEHTPHI Mepeaayll TEXHOJIOTHH, a
TAK)X€ UHCTUTYTHI, OCYLIECTBIAIOLINE (1)I/IHaHCOBO€ obecrneueHne Bcex CTaaWil MHHOBAIIMOHHOTO IIMKIIA -
WHHOBAIIMOHHbIE (DOHABI, OPraHU3ALKMK B3aMMHOI'O KPEAWTOBAaHUS, CTPaxOBble M TapaHTUIHbIE (OHIBI,
0aHKH, TU3UHTOBbIE KOMITaHHH.

OnHoli u3 Q)opM MOAICP’)KKU WHHOBAITMOHHON NEATETHHOCTH MAJIbIX (PUPM IOJDKHEI CTaTh HAYyYHO-
texHuueckue neHtpsl (HTL) mo pa3spaboTke HaydyHBIX M HAy4YHO-TEXHHYECKUX IIPOEKTOB, KOTOpHIE
JOJKHBI IEHCTBOBATH KaK LIEHTPbl NHHOBAIMH U TIEpEAauu TEXHOIOT .
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OcHOBHBIMH cepaMu TpuiiokeHus AestenbHocTd A HTL[ nomkHa OBITH MPOMBINIICHHOCTD, a
TaKKe CIelNMaTu3alusg Ha Tepenaye TEXHOJIOTMHM JUisi arpapHOTO CEKTOpa, COJCHCTBHUE MOSBICHUIO
HEOOJIBIINX MepepadbaThIBAOIINX MPEANPHUSITHN U IIEX0B, OCHAIIICHHBIX HOBBIMHU TEXHOJIOTHSIMIL.

B ocuoBubie 3amaun HTL[ momkHO BXOAUTH COACHCTBHE B OCYIIECTBICHUU KOOIEPAIUU MEXTY
aKaJIEeMUYECKUMH WUHCTUTYTaMH, BY3aMH M TMPOMBIIUICHHOCTBIO, OKAa3aHUE IOMOIIN MPEATPHUITHIM,
MPEXIe BCEr0 MAJIBIM U CPEAHUM, B OCBOEHUU MEPEAOBBIX TEXHOJIOIUI U UCTIOIb30BAHUU COBPEMEHHOTO
00opymoBaHMsL.

Otu 3agaun HTI[ MokeT penrare, BBITOIHSS CICAYIONINE OCHOBHBIC (DYHKITUY:

— OPTaHM3alMOHHOE  COMPOBOXKJEHHE WHHOBAIIMOHHOTO  TIpoIlecca, OKa3aHWe CyOBeKTam
MHHOBAIIMOHHON  JEATEIbHOCTH  IOPUAWYECKHX, HWH()OPMAIMOHHBIX, KOHCAJITHHTOBBIX  YCIHYT,
CHOCOOCTBYIOIINX MPOJIBIKEHUIO HAYKOEMKON TPOAYKIINH Ha PBHIHOK;

— KOHCAJITUHTOBBIE YCIYTU B OOJACTH BBIOOpA CTPATETUH MApKETHHTA, CEPTUPHUKAIMH TPOTYKIUH,
MaTECHTOBECHHUS, OXPaHbl MHTEIICKTYaIbHONH COOCTBEHHOCTH, BBIOOpA ITyTEH Mepeaun TEXHOJIOTHH;

— OpraHu3alys KOPIOPAaTUBHBIX CBSI3eH (pUpM 10 MHTEpecaM;

— OKa3aHue HMH(OPMAIMOHHBIX YCIYT IO MOMCKY MOTCHIMAIBHBIX CTPATETMYCCKUX MApTHEPOB U
HWHBECTOPOB, MIPOBEJACHIUE PEKIAMHBIX KaMITaHHI;

—co3maHue 0a3 JaHHBIX [0 HAYYHOMY W HMHHOBAI[MOHHOMY IIOTEHIIMATY PErroHa, MOJITOTOBKA
KaJIpOB MEHEIKEPOB NHHOBALIMOHHBIX ITPOEKTOB.

HTILI moxeT nelicTBoBaTh B (hopMe OM3HEC-UHKyOaTOpa WM OU3HEC-IIEHTPa. DTO BO3MOXKHO, CCIIH
OH OyJeT pacmojiaraTh CHEIHAIbHO 00OpPYIOBAaHHBIMH TOJ O(UCHI U MPOU3BOACTBO IOMEIICHHUSIMH,
KOTOpBIE OH CMOXKET IMPEJCTABIIATH Ha OIPENETICHHBIX YCIOBHAX M HA ONPEIEIIEHHOE BpEMS CyObhEeKTaM
MaJIOro IpeaNpUHUMATENIbCTBA, HAUMHAIOIIUM CBOIO AESITEIbHOCTD.

Ha craproBom srane HTL[ Oyzmer HyXnaTbcs B TOAJIEPKKE MECTHBIX OpPraHOB. DTO M IpPsIMOE
(pMHAHCHPOBAHME M3 MECTHOTO OIOJKETa, U NMPEIOCTABICHUE HAJOTOBBIX JILIOT U JILFOTHOW apeHIHON
IUIaThl 32 TOMEMICHHS, W, BO3MOXKHO, COJCHCTBHE B KPEAUTOBAHHH, XOTSA OBl MyTEM NPEIOCTABICHHS
rapantuii 6ankam. Briocnencteun UTL] MoxxeT OBITh IEpeBEAICH B PEIKUM camMOpa3BUTHsL. [lepcrekTuBbI
cranoBienust HTL] 3aBUCAT HE TOIBKO OT MOAJEPKKH MECTHBIX OPTaHOB, HO U OT TOTO, KaKk OBICTPO B
Kazaxctane B 1LEIOM CIOXHUTCS MEXaHU3M CTHUMYJIMPOBAHHWA HWHHOBALMOHHOM JESTENbHOCTH,
BKJIFOUAIONIVA BEHYYpHOE (UHAHCHPOBAaHWE, IU3WHT, NPEJOCTABICHUE KPEIWTHBIX TapaHTUd W
CTPaxOBaHWE PUCKOB, HAJIOTOBBIC M TAMO)KCHHBIE JIbTOTHI.

MoxHo oxuaats, uto HTL] cTaHeT CBA3YIOIIKMM 3BEHOM MEXKAY aKaJeMUUYECKOW HAYKOW U MPOMBILI-
JIEHHOCTBIO MHOTHX PErHWOHOB M OyJIET B IEJIOM CIIOCOOCTBOBATH (DOPMHPOBAHUIO TOPU3OHTAIBHBIX
CBsI3el MeXIy NpPOM3BOACTBOM, HAYKOW, BBICIICH MIKOJOH, CEeKTOpoM Maioro OusHeca. C apyroi
ctoponbl, HTL] cMokeT oOecrieunBaTh BEPTUKAIBHBIC CBS3M YYACTHUKOB MHHOBAIIMOHHOMN JICATEIILHOCTH
C pErHOHANbHBIMU OpraHaMy YIPAaBICHUSA, WrPAThb AKTUBHYIO pPOJb BO MHOTHX KOMMEPYECKUX
WHUIIMATHBAX B PETHOHAX U MOHOTOPOIAX.
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KA3AKCTAHHBIH MOHOKAJIAJTAPBIHJIAFbI THHOBALIUSIJIBIK
KOCIIIKEPJIKTIH JAMY MOCEJIEJIEPI

AnHoranusi. JKyMbIicThIH MakcaThl — Ka3akCTaHHBIH MOHOKATANAPbIHAAFbl WHHOBALMSIIBIK KOCIMKEPIIKTiH
axyaJblH 3€pTTey JKOHE OHBIH UIrepi JaMyblH OerelTiH aHarypibIM KypJeil MacelelepiH aHbIKTay OO0JIbII
TaOblIagbpl. 3epTrey OapbiChiHAA MOHOKANalapiarbl WHHOBAIMSUIBIK KOCIMKEPIIKTIH JaMy epeKIIeNiKTepiH
3epTTeyre TYp:i 9micTep i OipiKTipreH xKyieni o/Iic maiaaaaHbUIFaH.

Homuoicenepi: Kazakctan PecrnyOivKachbiHBIH MOHOKAJIaJapbIHBIH axyallblHa CHIIaTTamMa Oepiim, oJapblH
9KOHOMHKAJIBIK MaMaHIaHIbIPBLUIYBl epeKie Oefin KepceTUreH. MoHOKamamapipl IaMbITy OaFaapiiaMachlHIa
OCJriJICHIeH MOHOKAJIAIAp TUNITEPl KapacThIpbUIFaH. ATajraH OarqapiaMasiaH MIeTKepi KajiFaH, MaMaHIaHIbIPbLIYbI
OHEPKOCINTIK eMec MOHOKAaNajJapfa aBTOp YJIKEH KeHin Oeieni. KazakcTaHHBIH MOHOIPOT(HIBAI KajlalapbIHBIH
JaMy Macelenepid Ti30eseil OThIPBII, ONap/blH IISIIMIH aBTOP HHYCTPHSHBI XKAHFBIPTYAa, HHHOBALMSIIBIK KACIT-
KEPJIIKTiH, OHBIH iITiH/e MaFblH MHHOBAIMSJIBIK OM3HECTIH JaMyblHaH Kepedi. MoHOKamanapgarsl MIaFblH HHHOBA-
LUSUTBIK, KOCIMTKEPIKTIH MaMYBIHBIH HETI3T1 TOCKAaybUIIapblHa HH()PAKYPHUIOBIMHBIH JKETKUTIKCI3 JaMybl, HHHOBA-
LUSUTBIK, KOCITKEPITIKTI Kap KbUIAHABIPY TETIKTEPiHIH KOHE WHHOBAIMSUIBIK KOCITKEPIIIKTI MEMIICKETTIK KOJIIAY IbIH
0acka nma aHama OMICTEpiHIH JKETIIAIPIIMEreHaIri *aTKb3bUtFaH. [llaFblH KOCIMOPBIHAAPIBIH HWHHOBAIMSIIBIK
KBI3METIH KOJIIAy/IbIH KOJIbI PETIH/IC TEXHOJOTHsIAp MCH HHHOBAIIUSIAPAbI aKKyMYJIALIUIAY IaFbl FHUTBIMH-TCXHH-
KaJIbIK OPTAJIBIKTAP IBIH POJIIH JKOFAPbUIATY YCHIHBLIFAH.

3epmmey nomuoicenepiniy ascer. Herisri KOPBITBIHABUIAD MEH TOKIPHOETIK YCBIHBICTAPABI OCBHI MOCENe
OoiibIHIIIA 3epTTEYIIep il O1aH Spi TEPEHIETY YLIIH 9iCTeMeNIK Heri3 peTiHe naiaananyra 6oyaibl.

Tyiiinai ce3nep: MoHOKaIaNap, MHHOBAIMSJIBIK JIaMy, KOCIIIKEPIIiK, OHEPKICII, SKOHOMUKAIBIK POQUIIb.
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