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PROTECTION OF CENTRIFUGAL PUMPS FROM ABRASIVE
WEAR USING A VACUUM HYDROCYCLONE

Abstract. The design features of the existing design and technology for the protection of downhole pumps of the
ECV type from abrasive wear during operation are considered and analyzed. Based on the analysis, a new method for
capturing solid impurities on the suction line of a borehole pump of the ECV type using a pressure-vacuum
hydrocyclone is proposed.

It is specified that at field tests of a prototype of new installation technological process is estimated on the
pressure-expense characteristic and technological-operational indicators according to requirements of GOST 6134-81
" pumps dynamic. Test method. " In this case, the flow rate of the base pump on water is determined by means of a
turbine water meter mounted on a water-lifting pipe with a valve. The performance of the hydraulic elevator is
established by the volumetric method, and the head in front of the valve of the pump pressure pipe using an approximate
pressure gauge.

It is established that the flow-pressure characteristics of the base submersible pump ECV are provided in full
(water flow 60-70 m3/h, head - 110-118 m), overload on the electric motor is not detected (ammeter readings are within
the permissible limits-68-71 amperes), the degree of water purification is 95-96%.

It is noted that the implementation of a flexible packer device with slots and the presence on the surface of the
second minihydrocyclone-thickener significantly improves the functioning of the adopted scheme of water treatment.
It turned out that with this technology, the overload of the pump motor is reduced by cooling with water without
mechanical impurities.

Keywords: well, sanding, submersible pump, abrasive wear, vacuum hydrocyclone, test, degree of purification

Introduction. The relevance of the topic under consideration is that in most operated water wells on a
global scale, depending on the state of the annulus, sanding of various degrees often takes place [1-5].

For example, in Kazakhstan at present about 60% of wells of municipal services work in the sand mode.
This is due to the violation of the interaction mode of the system "well-pump" in use, the decrease in the
efficiency of the filter and for other reasons of a hydrogeological nature. Therefore, in some wells, especially
those located in the desert and semi-desert zones of the Republic, the content of solid particles can exceed
the norm of solid particles for centrifugal pumps (less than 0.05 g/l) by 3-5 times [6-8].

As a result, sanding occurs intensive wear of the working elements of the used pump type ECV (figu-
re 1) and their failure before the service life. Reduces the overhaul period of the well. Restoration of the
base pump requires a lot of costs, because overhaul of the pump type ECB costs 70-80% of its base cost.
Untimely provision of settlements with drinking water due to the pump stop prevents the solution of a social
problem of great importance.
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Figure 1 — Types of wear of impellers (a) and submersible pump bushings (b)

One of the effective solutions to this problem is to supply the submersible pump with a hydrocyclone
receiving chamber (separator) for separating sand from water in the well [6-9]. The captured Sands are
usually not left in the well, but are brought to the surface with the help of ejecting devices bypassing the
working bodies of the pump.

In work [6] methodical instructions on maintenance of normal operation of borehole submersible
pumps that can reduce level of sanding and abrasion of a surface of impellers of the pump by mechanical
impurity are stated.

The main advantage of the LAKOS(R) separator, as in other devices of similar action, is to prevent the
possibility of abrasion of the surfaces of the impellers and bearings of the submersible pump [7]. However,
the presence of it leads to a loss of pressure from 2 to 7 pounds per square inch. The maximum particle size
is 1/4". According to the authors of this work, after installation, the separators do not require daily
maintenance.

The technical result of the invention described in [8] is achieved by the fact that in a downhole
pumping unit, the chamber for collecting mechanical impurities of the hydrocyclone and the ejector are
made together in one volume along the flow of the liquid, and the hydrocyclone is located with the cone
part upwards.

The technical solution according to model No. 108104 [9] is aimed at increasing the efficiency of
separation of mechanical impurities by reducing hydraulic head losses in the flow part of the separating unit.
The dependences of the separator performance characteristics on the granulometric composition of
mechanical impurities contained in the extracted fluid are revealed.

In studies conducted in LLC "PC "Borets" (Russia), it was found that the developed design of the
separator with hydrocyclone separation of mechanical impurities with a density of 2000 mg/l provides
cleaning efficiency in the range of 95-97% [10]. It differs from others in the absence of rotating parts.

The hydrocyclone separator described in [11,12] differs from the existing ones in that it has an inner
diameter, which decreases as the fluid moves along the inner perimeter of the hydrocyclone. The design
includes a pressure reducing device located near the inlet end of the discharge pipe to facilitate the movement
of solid particles through the discharge pipe.

In General, the analysis of the above technical solutions and other submersible pumps with
hydrocyclone separators used in practice shows the effectiveness of this technology for protecting the base
pumps from abrasive wear.

Hydrocyclone method of fight against wear is justified also at water purification from mechanical
impurity in systems of renewable energy sources, in particular at improvement of the technological scheme
of mini hydroelectric power station [13-15].

However, further improvements are still required, taking into account the wide variety of construc-tion
and operation of water wells.

Based on this, we set the task of improving the action of the packer device for separating the hydro-
cyclone from the pump during its operation. This is necessary to force water with mechanical impurities
into the hydrocyclone device and prevent sand from entering directly into the submersible pump. Another
task was to obtain the maximum thickening of the ejected pulp after cleaning on the surface by additional
installation of a minihydrocyclone. This significantly reduces the loss of water when the condensed mass is
ejected into the dump.
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Description of the essence of development and testing methods. The essence of the developed water
intake technology, designed to improve the performance of a submersible pump with a hydro-cyclone-
seperator, is as follows [16-18].

The unit, unlike the existing ones, on the suction line is equipped with a vacuum hydrocyclone Hc with
a packer device Pp in the form of an elastic cuff (figure 2). Next to the submersible pump Ps, lowered into
the well W1, there is a pulp suction pipe Pt, hydraulically connected to the hydraulic Elevator He, located at
the pump outlet.

— purified water

Figure 2 — A structural diagram (a) and the prototype pump of the ECW is provided with a vacuum hydrocyclone

Principle of operation. When starting the pump Ps liquid with mechanical impurities enters through
the holes in the hydrocyclone Hc, because the wellbore W1 blocked packer device Pp. In the hydro-cyclone,
the absorbed liquid, due to the strong rotational movement, is divided into liquid and solid phases. Solid
particles are thrown to the top of the cone and accumulate in the condensation chamber.

The clarified part of the water through the drain neck of the hydrocyclone is sucked off by a sub-
mersible pump and fed to the surface to the consumer. In this case, a small part of the water, seeping through
the slots of the flexible cuff, keeps it in a balanced state.

The condensed mass from the chamber is ejected through the pulp suction pipe Pt by the hydro-elevator
He to the surface, bypassing the working bodies of the pump. On the surface of the pulp enters minimization
and undergoes a secondary treatment.

To conduct the test, the base submersible pump installed in the well was first pulled out of the well.
Then a hydrocyclone chamber and a hydraulic Elevator were connected to the pump. The finished instal-
lation with the help of a crane was lowered back into the well to a depth of 25-30 m and the water-lifting
pipe was rigidly fixed with a special clamp on the head. The upper end of the water-lifting pipe was directed
to the discharge tray for water removal, and the pulp-removing hose was directed to the mini-hydrocyclone.
The static water level in the well was 3-4 m, and the dynamic decrease ranged from 10-13 m.

In order to more accurately determine the head at nominal supply, the analytical characteristic of the
pump for the working section of the characteristic was calculated by the method of least squares.

During field tests of the plant, the technological process was evaluated by the pressure-flow
characteristics and technological-operational indicators. The timing of the working time of the shift was
considered by lifting (extraction) of the operated pump unit to the surface, assembling and mounting the
hydrocyclone with a hydraulic Elevator, installing the unit in the well, starting the pump and pumping out
the pulp.

The tests were carried out in accordance with the requirements of GOST 6134-81 "dynamic Pumps.
Test method.".
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The flow rate of the base pump on water was determined by means of a turbine water meter mounted
on a water-lifting pipe with a valve. The performance of the hydraulic Elevator on the pulp was set by the
volumetric method, and the head before the valve of the pressure pipe of the pump with the help of an
exemplary pressure gauge. The characteristic of the installation was removed during crane operation.

Test results and discussion. The purpose of the test is to clarify the pressure-flow characteristics of
the submersible pump ECV10-65-110 when supplying it with a hydrocyclone and determine the degree of
water purification.

The geometrical parameters of the unit with a hanging hydrocyclone and a cuff were as follows: the
diameter of the cylindrical part of the hydrocyclone chamber was 300 mm (the diameter of the elastic cuff
was taken on the basis of the inner diameter of the well), the diameters of the drain pipe and the sand hole
were 240 mm and 50 mm. The dimensions of the last variant — 30x220 mm. the Specified parameters of the
hydrocyclone apparatus were determined according to the method of calculation of centrifugal action units,
based on the features of their application [19,20].

The results of the acceptance test in conjunction with the operated facility are shown in table 1.

Table 1 — Results of acceptance test of the pump with a hydrocyclone

Pressure at the outlet of the well (before the valve), NN, m 121,0 118,0 115,0 110,0 95,0
Flow rate of the base pump ECV10-65-110, Q, m3 / h 55,0 60,0 65,0 70,0 75,0
Water flow through the mini-Elevator, q, 1/ s 0,60 0,55 0,50 0,45 0,40
The degree of purification of water (by pump),C,% 95,0 96,0 96,0 95,0 96,0

As can be seen from table 1, the developed installation fully corresponds to the initial parameters for
raising water from sand wells. The achieved degree of water purification allows to preserve the passport
service life and to carry out preliminary cleaning of the well from mechanical impurities.

Analysis of the composition of the removed part of the sand deposits shows that the degree of capture
of mechanical impurities using hydrocyclone-thickener at the required level. The flow of water through
minihydropower equal to 0,45-0,65 1/s.

After operation for 5500 hours and external inspection and removal of some basic parameters
submersible pump with hydrocyclone was re-lowered into the well with the help of a crane for further testing
and testing of the process of raising water from the sand wells.

At the same time, in order to more accurately determine the head H at the nominal supply Q, the
analytical characteristic of the pump for the working section of the operating mode by the method of least
squares was calculated, which was equal to:

H=97,83+5524*%0-0275] *Q/2 (1)

Computing deviation values of the pressure of Hwic from experienced Had was calculated by the
formula:

Ho = (Hwic - Had ) / Had * 100% 2)

The calculated pressure of the pump made:

1) with a minimum feed (13.48 I/s) - 121.24 m;

2) at nominal feed (18.63 1/s) - 106.18 m;

3) at maximum feed (22.25 1/s) - 90.41 m.

The achieved values of deviations within the permissible limits (2-3,5%) indicates a high accuracy of
measurements during the test of the pump.

The second stage of tests was carried out on the rise oversanded water with a significant concen-tration
of sand (1.23-1.30 m>/t), ie, in the mode of cleaning the well with the help of the basic pump.

The technological process was worked out using the installation on the basis of the pump ECV
10-160-35G with the following main dimensions: the diameter of the cylindrical part of the hydrocyclone
245mm, the diameters of the drain pipe and the sand hole, respectively, 165mm and 36 mm. the Total height
of the hydrocyclone was 610mm. The test results are shown in table 2.

As can be seen from the table, the presence of a hydrocyclone does not lead to a special deviation of
the parameters of the base pump and they vary within acceptable limits.

— 9 —
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Table 2 — Test results of the installation for raising water from sand wells on the basis of the pump ECV 10-63-110G

The time of filing water, | Pressure gauge reading, Pump flow, Q, The pump head,
T,s R,m /s H, m Note
0 138 0,00 138,45 The valve is closed

94,2 129 9,59 130,02

69,5 121 13,28 120,88

57,6 108 18,05 109,00

57,6 108 18,26 108,25

52,5 99,8 19,32 100,02

45,1 91 20,27 91,05

42,5 79 21,95 80,10

39,6 67 23,41 68,25 The valve is open
39,9 67 23,25 68,26

41,6 73 21,42 74,10

43,4 83 21,00 84,11

47,1 92 19,17 93,12

51,7 103 17,25 104,23

62,0 113 14,62 114,25

79,1 122 12,52 123,80

135,1 133 7,55 134,75

0 138 0,00 138,15 The valve is closed

It was found that the performance of the minihydroelevator on the ground varies within
0.75...1.08 m*/h. the Volume concentration of the raised pulp (14.3...15.0 %) is within the permissible limits
for transportation, which allowed to ensure uninterrupted supply of the mixture to the surface. This once
again confirms the need for a hydrocyclone-thickener (figure 3).

Figure 3 — The types of the end walls of the well with minimization — thickener (a) and work well with purified water (b)

The continuity of pulp transportation, which is associated with the unhindered suction of solid partic-
les from the mouth of the hydrocyclone, contributed to an increase in the degree of water purification on the
suction line of the pump. Due to this, only dusty Sands with dimensions of 0.005...0.05 mm, having the least
abrasiveness, pass through the working body of the pump. The main components and parts of the pump unit
are practically not subjected to mechanical wear.

Increasing the pressure head after the displacement chamber of the minihydroelevator is achieved by
overlapping the water-lifting pipe of the pump with the help of a valve. Then the flow rate of the base pump
for clean water is reduced by the volume of pulp transported through the sand hole of the minihydroelevator
(5.5...6.0 m’/h). Reduction of the pump flow rate on water during cleaning does not affect the mode of
10
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pumping groundwater from wells, because it is short-term and is restored after the completion of cleaning
works.

During the tests, it was found that there is also a decrease in the overload of the motor. The specific
consumption of electricity per 1 m® of water ranged from 0.11 ... 0.12 kW/m?, which does not exceed the
indicator of the pump unit without a hydrocyclone.

No less important point is also the fact that the additional supply of pumping units with hydro-cyclones
does not prevent their connection to the scheme of contactless automatic control of the PUMP.

The granulometric composition of the sand deposits brought to the surface by the hydraulic Elevator
from the well consists of medium-grained (31.2 %) and coarse-grained (48.6 %) Sands.

During the testing period, due to the improvement of working conditions (protection against mecha-
nical impurities, removal of overload of the electric motor), there was an improvement in the operation of
submersible pumps.

During operation, the base pump was not subjected to noticeable overload, because it operates on
purified water. Readings of the ammeter and voltmeter corresponded to the nominal values of the motor
current and operating voltage specified in the passport.

It turned out that during the cleaning of the well, the installation can be serviced by two people — the
operator and the driver of the crane. After cleaning, the unit is operated as a submersible water lifting unit.

Experiments in production conditions generally confirmed the possibility and feasibility of using
submersible water-lifting pumps of the ECV type. The economic effect of the use of a new submersible
pump unit with a hydrocyclone is achieved by reducing operating costs and increasing the service life of the
pump while maintaining its quality characteristics (annual operating time, durability, etc.).
Commercialization of the project results at this stage is carried out by the developers and Technopark.

Conclusion:

1. Flow and pressure characteristics of the basic submersible pump ECV provided in full (the water
flow rate is 60-70 m*/h, head — 110-118 M.);

2. Overload on the electric motor is not detected (ammeter readings are within the permissible limits -
68-71 amperes);

3. The degree of water purification is 95-96%. Undetectable parts in the form of clay particles (less
than 50.0 microns) do not cause abrasive wear of pump elements;

4. The presence of a rubber packer on the cylindrical part of the hydrocyclone allows to reduce vibration
especially at the time of starting the submersible pump in operation.

5.The pump head in the entire working area of the pump corresponds to GOST 10428-89E "downhole
electric pump Units for water".

K. K. Kaceimoexos!, O. B. Atamanosa?, K. K. Anumosa', I'. 7K. Kacbim0exos®

ICorGaes Yuusepcureti (K. Y. CorGaeB aTeinmars: Ka3ak WITTBIK TEXHUKAIBIK 3€PTTEY YHUBEPCHUTETI),
Anmatsl, Kazakcras;
210. A. I'arapun atsiHgarsl CapaToB MEMIIEKETTIK TEXHMKAJIBIK yHUBEpcHTeTi, Capatos, Poccus;
3«Kasrugpo» JKIIC, Anmarsl, Kasakcran

BAKYYMJBIK THAPOLIMKJIOH KOMETIMEH OPTAJIAH TENKIII
COPAINTHI ABPA3BUBTI KAXKAJIYJAH CAKTAY

Annoranus. Makanana OLIB Tuntec yHFIMa copanTapblH aOpa3suBTI KaKalyJaH CaKTayIblH OENTial Kypbul-
FBUIAPBI MEH TEXHOJIOTHSLIAPBIHBIH KYPBUIBIMABIK €PEeKIICTIKTEP] KAPACThIPbUIBII, TAJIAAHFAH.

Mynnaii xargaitra 6actel ceben — Kasakcran PecryOnmkachiHBIH CyMeH jXaOIbIKTay HBICAHAAPBIHAA KBLI
caifblH Cy YHFBIMalapbIHBIH KyMIaHYbIHa OaillaHBICTHI, OHIA opHaThuraH OLIB-6 xome DLIB-8 mapxkanbr copar-
tapapiH 40-50%-Ha neifiH iCTeH MIbIFalbl, all OJApAbIH 4 MbIHFa JKYBIFbI JKaHAIAPbIHA AYbICTBIPHLIA/IbI KOHE OCHI
1amajia xeHzaeyre Oepinesi. By3burFraH YHFBIMAHBI J)KOHE Cy KOTEPETiH KOHIBIPFbUIAP/bI KAIIBIHA KENTIpY aca Kerl
HIBIFBIHAAPARI Tajan ereai. Meicansl, DB TunTi yHFbIMa cOpaObIH KYpAETi >KOHICYICH OTKEpPY OHBIH 0a3alibiK
KyHBIHBIH 70-80%-BIH Kypaibl.

Ocpl TaJTIayNapablH HETi31He BaKyyMIbl THIPOIMKIOH B KOJIIaHa OThIpEIN, DI[B TunTec YHFRIMAIBIK copat-
TBHIH COPY JKEJICIH/IE KaTThI KOCTIaJap bl YCTAIl KaTyAbIH )KaHa d/Iici YCHIHBLIFaH.

JKana KOHABIPFBIHBIH TXIpHUOETIK YJITICIH OHIIPICTIK JKarjaia ChlHAy Ke3iHIe TEXHOJOTHSIIBIK MPOLECTIH
TEreypiHi koHe Cy Oepy MYMKIHIIKTEpi, TEXHOJIOTHAIIBIK KOHE Maiaanany KepceTKimrepi kenripinreH xxoHe ['OCT
6134-81 «AmHamukanblk copantap. ChIHAK omicTepi» TamanTapbeiHa colikec OaramanraH. Ochl jKarmaiima 0a3aibIK
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COPAITHIH Cy LIBIFBIHBI TYPOMHAIBI Cy €CEeNTeTIIITIH KOMEriMeH ecentenreH. ] uupoaeBaTopbH KOHBIPTIAK KOTepy
OHIMJILIITI KOJIEM/IIK aHBIKTAY 9/1iCIMEH, aJl KbIChIM — CHIHAKTaH OTKEH MAaHOMETP KOMETIMEH aHBIKTaJIFaH.

ChIHAKTaH ©TKEPY HOTIIKECIH IE 0a3aIbIK COPAITHIH aFbIH Bl — KbICHIM CHUITATTAMAaJIaPhl TOJIBIK CAKTAIaThIH-BIFbI
(cy erimi 60-70 m3/car, Tereypin 110-118 M apaibIFbiHIa), SJIEKTP KO3FAITKBIIBIHA apTHIK KYKTEME OoJMaii-
TBIHABIFB! (AaMIIEPMETP KOPCETKIIITEPI pyKcaT eTuireH quanasonaa 68-71) ammep), cyabl Ta3apty aeHreiti  95-96%
KYpaWTBhIHBI aHbIKTamFaH. Copam KO3FAITKBIIBIHBIH IIAMAaJaH THIC XYKTEMECIH a3aiiTy HETi3iHeH OHBIH HETI3ri
OeIKTepiH MEXaHUKAJIBIK KOCIIACHI3 CYMEH CalIKbIHJATyFa OalIaHbICTBI CKCHIIIT1 KOPCETLITCH.

Canpinay OEKiTeTiH MmakepIiH Mala TeCIKTepMEH KacaTFaHbl )KOHE JKOFAPFBI )KaKTa CKiHIII MIUHUATHPOIMKIIOH
TOPI3/Ii KOIOJIATKBIIITHIH KOCHIMIIIA OPHATBUTYBI CY Ta3apTy CYJIOACHIHBIH JKYMBICHIH €9Yip KaKCAPTKAH.

OHpipic >KaFJalbIHIAFbl CHIHAK HOTIDKENEpi, HeTi3iHeH, THAPOIUKIOHAR KaObliiay KaMmepachIMEH >KaOJbIK-
tasiran DB TumnTeri copantapablH )KYMbIC CUIIATTAMATAPBIHBIH JKaKCAPAThIHIBIFBIH PACTANIbI.

7KaHa copan KOHIBIPFRICEIHBIH SKOHOMHUKAIBIK THIMALTITIHE, TalaTaHy MIBIFRIHIAPBIH a3aiTy )KOHE COPAIITHIH
caraiblK CUMaTTamanapbld (KbUIIBIK )KYMBIC YaKbIThI, Y3aKThUIBIFbI )KOHE T.0.) caKTay »arJailbIHa, OHbIH KbI3MET
€Ty Mep3iMiH apTTBIPY apKbUIbI KOJI JKETKi31Ie 1.

Tyiiin ce3mep: yHFbIMa,KYMAaHY,VHFbIMa COpaObl, aOpa3suBTI Kaxkaly, BaKyyMJIbl THIAPOIMKIOH, ChIHAKTAH
OTKepy, Ta3ajay JACHICHi.

K. K. KacbimGexos!, O. B. Aramanosa?, K. K. Anumosal, I'. K. Kacbim0exos®

Satbayev University (Ka3axckuif HALIMOHANBHBIN UCCIIEN0BATENLCKUN TEXHUYECKHI
yuuepcureT uM.K.1.CarnaeBa), Anmarsl, Kazaxcran;
2CapaToBCKuii rocyJapcTBEHHbIN TexHndeckuit ynusepcutet um. 0. A. Tarapuna, Caparos, Poccus;
3TOO «Kasruapo», Anmatsr, Kazaxcran

SAIUTA CKBA’KUHHBIX HEHTPOBEKHBIX HACOCOB
OT ABPA3UBHOI'O U3HOCA
C IOMOUBIO BAKYYMHOI'O T'HIPOLIUKJIOHA

AHHOTanusi. PaccMOTpeHbI U MpoaHalIn3upOBaHbl KOHCTPYKTHBHBIE OCOOEHHOCTH CYIIECTBYIOIIMX KOHCTPYK-
LM ¥ TEXHOJIOTHH TI0 3alliTe CKBAXMHHBIX HacocoB THMa JL[B oT abpa3suBHOro M3HOCA NPH KCILTyaTalUH.

31O CBsI3aHO C TeM, YTO Ha 00BeKTax BopocHaOxeHus PK mo nmpuumHe meckoBaHUsS BOJ03a00OPHBIX CKBAXKHH
€XeroaHo BeIXoIAT U3 cTpost 10 40...50% ycranoBineHHbIX HacocoB DI[B-6 u DIIB-8, u3 KoTopbiX A0 4 ThIC. WITYK
3aMEHsIETCS Ha HOBBIE M MPUMEPHO TaKoe e KOJIMYECTBO peMOHTHpyeTcst BoccTanoBienme paboTtocrocoOHOCTH
CKB)XUHBI U BOJIONIOJBEMHOTO YCTPOMCTBA CBSI3aHO C OONBIIMMH 3aTpaTaMH Ha PEeMOHTHbIE pabotel. Hampumep,
KalUTAIBHBIN PEMOHT MOrpyXHOTro Hacoca Tuna JLIB obxoxutes 70...80% ero 6a30Boi cTOMMOCTH.

Ha ocHoBe mpoBeeHHOT0 aHaIN3a MPEUI0KEH HOBBIN CIIOCO0 YIIaBIMBaHMS TBEPIBIX IIPUMeECEi Ha BCAChIBAO-
IIeH TMHUHM CKBAKUHHOTO Hacoca Trma D1B ¢ moMOoIIsI0 THAPONHKIOHA HATOPHO-BAKyYMHOTO IEHCTBHS.

YKa3aHo, 4TO IPH HOJIEBBIX UCIIBITAHUAX OIBITHOTO 00pa3iia HOBOI yCTAaHOBKH TEXHOJIOTHYECKHUI MPOLIECC Ole-
HCH I10 Hanopﬂo—pacxouﬂoﬁ XapaKTCPUCTUKE U TEXHOJIOTUYCCKO-3KCIUTYTAHUOHHBIMU ITOKA3aTC/IAMU B COOTBETCTBUUN
¢ tpedoBanusimu 'OCT 6134-81 "Hacocsl nuHamuueckue. MeTo bl HCIIBITAHUA".

[Tpu sToM pacxon 6a30BOro Hacoca 1o BOJIE OIIPEAEsIeH IPH MTOMOIIHM TypOMHHOTO BOJIOMEPA, YCTAaHOBICHHOTO
Ha BOJOIOABEMHON TpyOe ¢ 3aaBIKKON. IIpON3BOUTEIIEHOCTD THIPO3JIEBATOPA O MyJIbIIE ONpeeieHa 0O beMHBIM
crocoboM, a Harop nepe 3aABHKKOM HAIIOpPHOTo NaTpyOKa Hacoca — ¢ IOMOIIBIO0 00pa3oBOro MaHOMETpA.

Y CTaHOBIIEHO, YTO PAacXOJHO-HAMOPHBIE XapaKTEPHCTHKH HCIBITYeMOTo 0a30BOro morpyxHoro Hacoca OI[B
00ecIenBaoTCA B HOIHOI Mepe (pacxon Boasl 60-70 M3/4, Hamop — 110-118 M), meperpy3Ku Ha IEKTOPOABHTATENb
He 00Hapy>KeHHI (TI0Ka3aHUs aMIIEpMeTpa HaXOIATCS B JOMYCTUMBIX Ipefiernax - 68-71 amriep), CTereHh OYMCTKA BOIBI
cocraBisgeT 95-96%. CHmxeHne Meperpy3Kkd >JIEKTPOJIBUTATENS HAcOCa MPEUMYIIECTBEHHO MPOMCXOIUT 3a CUET
OXJIQXKIICHHUS €r0 OCHOBHBIX YaCTEH BOJIONW 0€3 MEXaHMUYECKUX MPUMECEH.

OTMeueHo, 4TO BBIIIOIHEHNE TMOKOT0 aKEPHOT0 YCTPOWCTBA C IPOPE3aMH U HAJIMYUE HA TIOBEPXHOCTH BTOPOTO
MUHUTUAPOUUKIIOHA — CTYCTUTECJISA 3BHAYUTCIIbHO YJIy4UlIacT q)yHKLII/IOHl/IpOBaHI/IH HpHHﬂTOﬁ CXEMbI BOAOIIOAT'OTOBKH.

Pe3ynbraThl HCTIBITAHUI B IPOU3BO/ICTBEHHBIX YCIOBHUSX B LIEJIOM MOJTBEPKAAIOT BO3MOXKHOCTB U LeJiecoo0pas-
HOCTB HCII0JIb30BaHUS OTPY>KHBIX BOJAOIOIBEMHBIX HacocoB Tuna DB ¢ ruaponnkiIoHHONH NpueMHOI kaMepoit.

OxoHOMUYeCKUH 3 (HEeKT OT MPUMEHEHHsT HOBOTO MOIPYXKHOTO HACOCHOT'O arperara ¢ IMJPOLMKIOHOM JIOCTH-
raercst 3a CYeT CHIDKEHMsS JKCIUTyaTallMOHHBIX 3aTpaT M YBEIWYEHHs CPOKa CIy)Obl Hacoca ¢ COXpaHEHHEM €ro
Ka4eCTBEHHBIX XapaKTePHCTHK (T0/10Basi HApaOOTKa, 1OJITOBEYHOCTH U T.1.).

KiioueBble cjI0Ba: CKBa)KHHA, IECKOBAHHE, IOTPYKHOH Hacoc, aOpa3WBHBIA W3HOC, HAIOPHO-BAKyyMHBIH
THIIPOLMKIIOH, UCIIBITAHNE, CTEIICHb OYNCTKH.
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HYDRAZIDE OF 0o-HYDROXYBENZOIC ACID
AND ITS ERIVATIVES. SYNTHESIS AND PROPERTIES

Abstract. The article presents the results of a study by the authors of the article on the development of new ways
of synthesis and study of the biological activity of hydrazide derivatives of o-hydroxybenzoic acid. Methods for the
preparation of hydrazone, oxadiazole, thiosemicarbazide, 1,2,4-triazole-3-thionic derivatives and methods for their
further modification are described. The condensation reaction of hydroxybenzoic acid hydrazides with 1-deoxy-
2,3,4,6-tetra-O-acetyl-D-glucopyranosyl isothiocyanate synthesized their corresponding acetylated glycosyl-contai-
ning thiosemicarbazide derivatives. The structures of the synthesized compounds were studied by 'H and '*C NMR
spectroscopy, as well as by the data of two-dimensional spectra of COSY (‘H-'H) and HMQC ('H-'3C). The values of
chemical shifts, multiplicity, and integrated intensity of 1H and 13C signals in one-dimensional NMR spectra were
determined. Using spectra in the formats COSY (‘H-'H) and HMQC (*H-'3C), homo- and heteronuclear interactions
were established, confirming the structure of the compounds under study. The results of evaluating their antimicrobial,
anti-inflammatory and cytotoxic activity (in vitro) on cultures of human monocytic cell lines MonoMac-6 and THP-
1Blue are described.

Key words: o-hydroxybenzoic acid hydrazide, thiosemicarbazide, hydrazone, oxodiazole

Introduction. Modification of the structure of known bioactive substances widely used in medical
practice is still one of the main approaches in the search for new drugs. One of the promising substrates for
the modification of substrates is the molecule of o-hydroxybenzoic acid (salicylic acid (SA). Many
derivatives of o-hydroxybenzoic acid (salicylates) have been used in medical practice as non-steroidal anti-
inflammatory drugs since the middle of the last century (since 1876) [1-5]. They combine this action with
an analgesic and antipyretic effect. Derivatives such as acetylsalicylic acid (ASA, aspirin), sodium salicy-
late, salicylamide (SAM), methyl salicylate are used in medicine as analgesics (analgesic), antipyretics
(antipyretic) and antiplatelet agents (antithrombotic) [1-4]. P-hydroxybenzoic acid methyl ester (methyl-
paraben, nipagin, methyl-4-hydroxybenzoate) has been used as a preservative and antiseptic [3-5].

Most drugs of the salicylate group also have similar side effects: a damaging effect on the mucous
membrane of the gastrointestinal tract, impaired renal function, and some others [2-6]. In the scientific
literature there is evidence of antimicrobial, antifungal [6—9], psychotropic, antitumor, antipyretic, antiflam-
matory and cytotoxic properties of various hydroxybenzoic acid derivatives [10-14].

According to recent data, derivatives of SA can be considered as bioregulators, which are synthesized
by the body itself and perform protective functions. And this allows us to rethink the role of SA in the
pathophysiology of humans and animals. In recent years, interest in derivatives of o- and p-hydroxybenzoic
acids has increased again [6-12], due to the relevance of the search for new antibacterial drugs. In this regard,
an important task is the development of new and improvement of known methods for the synthesis of new
derivatives of SC. In this regard, we found it interesting to study hydrazone, oxadiazole, thiosemicarbazide,
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1,2,4-triazole-3-thionic, and other derivatives of these synthons. New derivatives of SC should be charac-
terized by increased biological activity in combination with low toxicity and less pronounced side effects.

In this work, we generalized some of our own results of the synthesis of o-hydroxybenzoic acid
hydrazide derivatives (salicylic acid (SA). These studies are aimed at searching for new antimicrobial
derivatives and ways for their further modification. The initial o-hydroxybenzoic acid hydrazide (2) was
obtained by the interaction of methyl salicylate (1) with hydrazine hydrate [15-17].

OH OH
NH,-NH,*H,0
—_—
C//O (,//0
N, ~
OCH,; NHNH,
1 2

The obtained 2 was subsequently reacted with various functionally substituted aromatic aldehydes to
produce new N-arylidenehydrazones (3).

The condensation reaction was carried out by heating equimolar amounts of aldehydes and (2) in
ethanol at 60—70°C for 3-5 hours [15-17].

0
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The products of reaction 3 are white crystallizable substances that are soluble in many organic solvents;
the yield of compounds is 70-90%.

The structure of all the obtained N-arylidenehydrazones of o-hydroxybenzoic acid was proved using
IR and 'H, *C NMR spectroscopy, and the composition was determined by elemental analysis. Spin-spin
interactions in these substances, carried out between H-H and H-C atoms through one or more bonds, were
established using the two-dimensional spectra of COSY ('H-'H) and HMQC ('H-"*C) (figures 1 and 2)
[15,16].

Figure 1 — Correlation of COZY ('H-'H) of compound 3f Figure 2 — Correlation of HMQC ('H-'3C) of compound 3f

To prove the spatial structure of the derivatives of N-arylidenehydrazones of p-hydroxybenzoic acid,
an X-ray diffraction study of N-(5-bromo-2-hydroxybenzylidene)-4-hydroxybenzohydrazide (3b) was
performed (figure 3).
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Figure 3 — The spatial structure of the molecule. N-(5-bromo-2-hydroxybenzylidene)-4-hydroxybenzohydrazide (3b)

The carbonyl group and the hydrazide fragment are convenient synthons for heterocyclization. The
study of the scintillation efficiency of a large number of various organic substances has led to the discovery
of new, very promising classes of compounds, one of which is the class of oxadiazoles [2-5]. In this regard,
it was of interest to us to synthesize new oxadiazole derivatives based on 2 and orthoformate. Orthoform
ether is widely used in organic chemistry for the synthesis of various heterocyclic systems [9-13]. The
interaction of 2 with a triple amount of orthoformate ester while boiling the reaction mixture led to the
formation of 2-substituted 1,3,4-oxadiazole (4) [17]:
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The synthesized compound 4 is a crystalline substance soluble in many organic solvents. In the 'H
NMR spectrum of compound 4, the signals of o and  protons of the aromatic ring are recorded in the field
of weak fields: Ha doublet at 7.98 ppm. and HP 6.98 ppm. The proton of aromatic hydroxyl appears singlet
at 10.53 ppm. The methylene proton signal appears in the region of 9.22 ppm. narrow singlet.

The addition of hydrazides to various isothiocyanates is one of the convenient methods for the synthesis
of substituted thiosemicarbazides [4,10-12], which are interesting substrates for the formation of various
heterocycles, including heterocyclic ensembles. We carried out a series of nucleophilic addition reactions
of o-hydroxybenzoic acid hydrazide to various isothiocyanates. The reactions were carried out in an alcohol
medium at equimolar ratios of the reactants. The synthesized compounds 5 are white crystalline substances
that are readily soluble in polar organic solvents [18,19].
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In the IR spectra of synthesized compounds 5, an absorption band appears in the region of 1330-1310
cm ', which is characteristic of the -NH-CS group of the thiosemicarbazide fragment, and absorption bands
of the amide group C(O)NH appear in the region of 1690-1675 cm ™' and -~NH- groups in the region of 3390-
3360 cm™.

In the '"H NMR spectrum of allylthiosemicarbazide o-hydroxybenzoic acid (5a), signals and protons of
the aromatic ring are recorded in the field of weak fields: doublet H at 7.78 ppm. (Jun=8.7 Hz) and doublet
H at 6.81 ppm. The proton of aromatic hydroxyl manifests itself as a singlet at 10.09 ppm. Amide and
thioamide N-H protons are also written out in the field of weak fields in the form of three singlets in the
region of 10.06 ppm. (Hi), 9.25 ppm. (H») and 8.2 ppm. (H3). The methine proton Hs of the vinyl fragment
appears as a complex multiplet in the region of 5.82 ppm. The methylene protons He, and Hgp, of the same
vinyl fragment are manifested by two doublets in the region of 5.04 ppm. and 5.14 ppm with the spin-spin
interaction constant Jusareb=17.27 Hz. Methylene protons of the NCH,-fragment manifest themselves in the
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region of 4.09 ppm. in the form of an expanded triplet. The ratio of integrated intensities corresponds to

structure 10a.
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When analyzing the '"H NMR spectrum of compound 5d, characteristic signals of protons of the
aromatic ring are observed. So, signals of aromatic protons H; - Hy are registered in the field of weak fields:
doublet H; at 6.97 ppm, triplet H, at 7.45 ppm, triplet H; at 6.92 ppm, doublet H4 at 7.87 ppm The signals
of the four methylene protons Hs, Hy of the oxyethyl moiety appear as two triplets in the region of 3.70 ppm.
and 3.80 ppm. The methine proton Hi of the vinyl residue is written out as a doublet of doublets in the
region of 6.50 ppm. The methylene protons Hii, and Hiip of the same vinyl fragment are manifested by two
doublets in the region of 4.00 ppm. and 4.21 ppm The proton of aromatic hydroxyl appears singlet at 8.30
ppm. Amide and thioamide N-H protons are written out as three singlets in the region of 11.92 ppm. (Hs),
10.58 ppm. (He) and 9.55 ppm. (H7) [15-19].

In order to study the spatial structure and stereochemistry of salicylic acid hydrazide derivatives, an X-
ray diffraction study of salicylic acid N-furanoylthiosemicarbazide (5g) was carried out. A general view of
the 9g molecule is shown in figure 4.

Figure 4 — The spatial structure of the molecule. Salicylic Acid N-Furanoylthiosemicarbazide (5g)

The phenolic cycle is flat with an accuracy of £ 0.003 A. The furan ring is flat with an accuracy of
+0.002 A. The phenolic cycle, relative to the main skeleton of the molecule, is slightly developed, almost
lying in the plane of the remaining atoms. This position of the phenolic cycle is explained by the presence
of a strong intramolecular hydrogen bond N1H ... O1, which holds the hydroxyl group and does not allow
the cycle to take an energetically favorable position, i.e. turn around 900. Also, the molecules in the package
are connected by another intermolecular H-bond, which forms endless ribbons along the crystallographic
axis b.

In order to study the properties of new potentially bioactive substances, we [19-21] carried out a number
of preparatively convenient chemical transformations with the obtained thiosemicarbazides, which led to
the production of 1,2,4-triazole-3-thions (6).
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R = CH,=CH-CH,- (6a); CH;CH,- (6b); C¢Hs- (6¢); CH,=CHOCH,CH,- (6d)

The thiosemicarbazides (5) of o-hydroxybenzoic acid were cyclized in 6 by boiling for 2-3 hours in an
aqueous solution of caustic potassium followed by acidification with acetic acid.

In the IR spectra of the obtained new triazoles 6b there is no absorption band characteristic of the amide
carbonyl (C = O) and in the region of 1272 cm-1 there is an absorption band for the thiocarbonyl group
(C=9).

When analyzing the '"H NMR spectrum of compound 6b, characteristic signals of the protons of the
aromatic ring are observed. So, signals and protons of the aromatic ring are registered at 7.48 ppm. (Ju-uo
= 8.6 Hz) and 6.93 ppm. in the form of two doublets, respectively. In a weak field, signals of proton aromatic
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hydroxyl are recorded at 10.09 ppm. and thioamide N-H proton at 13.79 ppm. in the form of two small
broadened singlets. Signals of methyl group protons resonate at 1.15 ppm. (Jun = 7.1 Hz) as a triplet and a
methylene group at 4.01 ppm. (Juu = 7.2 Hz) as a quartet.

In order to establish the spatial structure of the synthesized triazoles 6, an X-ray diffraction study of
the 4-ethyl-5-(2-hydroxyphenyl)-1,2,4-triazole-3-thione (6b), 4-(2-hydroxyethyl)-5- molecule was carried
out (2-hydroxyphenyl)-2H-1,2,4-triazolo-3(4H)-thione (6d) and crystalline hydrate 4-allyl-3-(4-hydroxy-
phenyl)-1H-1,2,4-triazole-5(4H)-thione (6a), a general view of them is shown in figures 5-7 [20-22].

Figure 5 — Molecule structure. Figure 6 — The spatial structure of the molecule.  Figure 7 — Molecule structure. 4-allyl-3-
4-ethyl-5-(2-hydroxyphenyl)- 4-(2-hydroxyethyl)-5-(2-hydroxyphenyl)-2H- (4-hydroxyphenyl)-1H-1,2,4-triazole-
1,2,4-triazole-3-thione (6b) 1,2,4-triazolo-3(4H)-thione (6d) 5(4H)-thione (6a)

The five-membered triazole cycle N1N2N3C7Cs of compound 6d is flat with an accuracy of £0.0028 A.
The sulfur atom leaves the plane of these atoms at +0.079 A. The flattening of this cycle occurs in our
opinion due to the conjugation of the electron densities of double bonds N1=N; and Cs=S;. The atoms of the
phenolic cycle are coplanar with an accuracy of £0.0012 A, the output of the O1 atom is -0.074 A from the
plane of the remaining atoms. The phenolic cycle is in equatorial orientation relative to the triazole cycle
(torsion angle N;C;C,C, =32,84°). An intramolecular hydrogen bond O;HO;... N; is observed in the
molecule, which significantly affects the rotation of the phenolic ring relative to the five-membered ring.
The bulky substituent at the N3 atom is oriented equatorially. )

The triazole ring is flat of compounds 6a with an accuracy of + 0.005 A, the allyl group is rotated
perpendicular to it, the p-hydroxyphenyl substituent at — 42.7°. A similar reversal of the phenyl cycle is
observed in the molecule of 4-amino-3-(4-ethoxyphenyl)-1,2,4-triazole-3-thione (torsion angle N;CsCoCio-
41,5°) [23]. However, it should be noted that the turn of the phenyl substituent from the packing of molecules
in the crystal can vary significantly. For example, in the 3-phenyl-4,5-di-hydro-1,2,4-triazole-3-thione
molecule, the torsion angle is N1CsCoC1o-7,9° [24], and in the 4-allyl-5- (2- hydroxyphenyl) -2,4-dihydro-
1,2,4-triazole-3-thione torsion angle N;CsCoCjo-78,8° [25]. In the crystal, the molecules are connected by
intermolecular hydrogen bonds, forming flat ribbons along the ¢ axis, which, in turn, are crosslinked by
hydrogen bonds.

The above described triazole reaction allowed us to synthesize a number of interesting compounds for
screening for biological activity [26]. The alkylation of triazole 11c¢ with benzyl chloride in an alcohol
solution and monochloracetic acid in an aqueous medium in the presence of potassium hydroxide gave 5-S-
substituted triazoles 7, 8, 13, 14.
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In the '"H NMR spectrum of compound 8, along with the proton signals of two aromatic rings, 6.79-
7.49 ppm. and two hydroxyl groups of 10.16 and 12.95 ppm. there is an intense singlet at 4.07 ppm related
to the methylene group CHo,.

In order to obtain new thiosemicarbazide derivatives, we [17, 26] also synthesized monosubstituted
thiosemicarbazide derivatives by the reaction of o-hydroxybenzoic acid hydrazide (2) with potassium
thiocyanate. The reaction was carried out in a dilute solution of hydrochloric acid at 95°C for 4 hours.
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The IR spectrum of thiosemicarbazide o-hydroxybenzoic acid (9) contains absorption bands of stret-
ching vibrations of the NH2 group in the region of 3305-3240 cm™. In the region of 1660 and 1270 cm,
absorption bands of carbonyl C=0 and thiocarbonyl C=S groups are present, respectively.

When analyzing the NMR spectrum of compound 9, characteristic signals of the protons of the aromatic
ring are observed. So, signals of aromatic protons Hi-Hy are recorded in the field of weak fields: doublet H1
at 6.89 ppm, triplet H2 at 7.42 ppm, doublet H; at 6.93 ppm, doublet H4 at 7.81 ppm The proton of aromatic
hydroxyl appears singlet at 9.42 ppm. Amide and thioamide N-H protons are written out as three singlets in
the region of 11.89 ppm. (Hs), 10.52 ppm. (He) and 7.9 ppm. (H).

In organic chemistry, the synthesis of cyclic sulfur-containing compounds is given great importance in
view of the presence of valuable biological properties. Derivatives of the cyclic system of 1,3,4-thiadiazole
are widely used as medicines, oxidation inhibitors, cyanine dyes and complexing agents with metals. The
main method for the synthesis of the thiadiazole system is the cyclization of thiosemicarbazide in a strongly
acidic medium [27].

To obtain 5-(o-hydroxyphenyl)-2-(amino)-1,3,4-thiadiazole (10), we [26] cyclized the thiosemicar-
bazide of o-hydroxybenzoic acid (9) in an acidic medium (H>SOj4) for 20 hours As a result of the corres-
ponding treatment, 5-(2-hydroxyphenyl)-2-(amino)-1,3,4-thiadiazole (10) was isolated in 75.6% yield, and

so on. 265-266°C.
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In the IR spectrum of 5-(2-hydroxyphenyl)-2-(amino)-1,3,4-thiadiazole (10) there are no absorption
bands of the C=S group. Absorption bands: at 3305-3255 cm™ are caused by stretching vibrations of the
NH, group, 1605cm™ are characteristic of the C=N bond. Absorption bands are also observed in the regions
of 1515, 1480, 1390, 1235, 1040, and 860 cm™', characteristic of vibrations of the 1,3,4-thia-diazole ring
[28], and absorption bands at 13201300 cm ' are valence C-N bond vibrations in aromatic amines

As is known, glycosyl isothiocyanates play a large role in the chemistry of carbohydrates, being
synthons in the synthesis of various biologically active compounds [30]. In addition, it is known that the
introduction of carbohydrate residues into the structure of biologically active substances leads to an increase
in their solubility in water, a sharp decrease in toxicity [31] and prolonged action of drugs [32].

In connection with this condensation of hydrazides 3, 4 with 1-deoxy-2,3,4,6-tetra-O-acetyl-D-gluco-
pyranosyl isothiocyanate, the corresponding acetylated glycosyl-containing thiosemicarbazide derivatives
of o-hydroxybenzoic acid were synthesized (11) [16,33,34].
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It was found that 1-isothiocyano-1-deoxy-2,3,4,6-tetra-O-acetyl-D-glucopyranose quite readily reacts
with o-hydroxybenzoic acid hydrazide in an o-xylene solution at room temperature. The synthesized
compound 11 was obtained with a yield of 57.8% and after recrystallization from a mixture of isopropanol-
hexane is a white crystalline substance, readily soluble in many organic solvents, except saturated hydro-
carbons.

All compounds 3 were tested to evaluate their anti-inflammatory activity (in vitro) on cultures of human
MonoMac-6 monocytic cell lines. The anti-inflammatory effect was evaluated as the ability of a compound
to inhibit lipopolysaccharide (LPS)-induced production of pro-inflammatory cytokines interleukin-6 (IL-6)
and tumor necrosis factor (TNF) in MonoMac-6 cells. The cells were treated with the compound for 30 min,
then LPS (0.5 pg / ml) was added to the cell culture. Cytokine levels were evaluated after 24-hour incubation.
Cytokines were measured in cell supernatants using an enzyme immunoassay (ELISA). The effective
concentration, which suppresses the response by 50% (IC50), was found using regression analysis using
dose-dependent curves. As a result, it was found that all the studied hydrazone do not suppress LPS-induced
production of IL-6 and TNF in MonoMac-6 cells.

Compounds 3 were studied to evaluate their effect on the activity of the neutrophil elastase enzyme
(EC 3.4.21.37) (table 1). Elastase activity was evaluated as the ability of a compound to hydrolyze a
synthetic substrate N-methylsuccinyl-Ala-Ala-Pro-Val-7-amino-4-methylcoumarin (Calbiochem). The
formation of a florescent product was measured with excitation of 355 nm and emission of 460 nm on a
Fluoroskan Ascent FL instrument. An effective concentration causing a 50% inhibition of enzyme activity
(IC50) was found by regression analysis.

Table 1 — The inhibitory activity of hydrazones against human neutrophil elastase

No Compound ICso0, uM
3a N-(4-fluorobenzylidene)-2-hydroxybenzohydrazide N.D.2
3b N-(5-bromo-2-hydroxybenzylidene)-2-hydroxybenzohydrazide 33,3
3c 2-hydroxy-N-(4-methoxybenzylidene)benzohydrazide N.A.
3d 2-hydroxy-N-(2-hydroxybenzylidene)benzohydrazide N.A.
3e 2-hydroxy-N-(4-hydroxybenzylidene)benzohydrazide 97,8
3g N-(3-ethoxy-4-hydroxybenzylidene)-2-hydroxybenzohydrazide 78,8
3f N-(2-benzylidene-ethyl styrene)-2-hydroxybenzohydrazide N.D.2
3h 2-hydroxy-N-(4-((E)styryl)benzylidene)benzohydrazide N.D.6
3 the compounds are rapidly hydrolyzed, which is accompanied by either a decrease or an increase in intrinsic fluorescence
at 460 nm; % the compound has a high level of intrinsic fluorescence.

As a result, it was shown that some hydrazones, in particular N-(5-bromo-2-hydroxybenzylidene)-2-
hydroxybenzohydrazide (3b), N-(3-ethoxy-4-hydroxyben-zylidene)-2-hydroxybenzohydrazide (3g),
2-hydroxy-N-(4-hydroxybenzylidene) benzohydrazide) (3e) inhibits neutrophil elastase activity.

Study of the fluorescence spectra of the compounds N-(2-benzylidene-octylene)-2-
hydroxybenzohydroside (3f) and 2-hydroxy-N-(4-((E)styryl) benzylidene)benzohydrazide (3h) during their
spontaneous hydrolysis, were recorded on a Perkin Elmer LS50B instrument at A,=355 nm. N-(2-
Benzylidene-ethylstyrene)-2-hydroxybenzohydroside (3f) has a specific fluorescence peak (Aex=355 nm;
Aem=475 nm). In an aqueous medium, 3f is almost completely hydrolyzed in 10 min, which is accompanied
by the disappearance of fluorescence in the region of 460—475 nm and the appearance of a peak of weaker
fluorescence at A=395 nm (fig. 8A). 2-Hydroxy-N-(4-((E)styryl)benzylidene)benzohydrazide (3h) has a
specific fluorescence peak (Aex=355 nm; Aen=460 nm). In an aqueous medium, 3h is almost completely
hydrolyzed in 20 min, which is accompanied by an increase in fluorescence at A=460 nm (figure 8B).

As a result, it was found that spontaneous hydrolysis of hydrazone 3f and 3h, proceeding presumably
in the imino group >C=N-, is accompanied by a change in the fluorescence spectra of the solution. The
synthesized compounds underwent biological tests for the presence of antimicrobial activity under the
supervision of PhD. Akhmetova S.B. on the basis of the Department of Microbiology of the Karaganda
State Medical University.
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Figure 8 — Kinetics of the fluorescence spectra of hydrazides 3f and 3h at Ax=355 nm (gap width 5 nm)

The obtained experimental data allow us to conclude that substances 3a and 3b exhibit weak anti-
bacterial activity against strains of gram-positive bacteria Staphylococcus aureus, Bacillus subtilis, gram-
negative strains of Escherichia coli, Pseudomonas aeruginosa and to yeast Candida albicans (for
comparison, bacteria and nystatin for the yeast C.albicans).

The synthesized compounds 5a, S5g, 6d passed biological tests for antimicrobial activity [16]. As a
result of the bioscreening, it was found that the compound N-allyl-2-(2-hydroxybenzoyl)-hydrazinocar-
bothioamide (5a) exhibits pronounced activity against gram-positive strains (Staphylococcus aureus,
Bacillus subtilis). Substances Sg and 6d exhibit moderate antibacterial activity against gram-positive
(Staphylococcus aureus, Bacillus subtilis). Compounds 5a, 5g, 6d show a moderately pronounced activity
against the gram-negative strain of Escherichia coli and Pseudomonas aeruginosa with a pronounced
antifungal effect against yeast Candida albicans.

Compound 6d was tested for growth-promoting properties in the biotechnology laboratory of Kazakh
Research Institute of fruit growing and viticulture (Almaty). The test was carried out on the processes of
common beans, a verified concentration of rhizogenesis regulators -10, 50 and 100 mg/l. An analysis of the
data showed that the test growth regulator at different concentrations contributes to better root formation of
beans compared to water. The greatest effect on the root formation of the test compound compared to the
standard preparation (akpinol) was obtained at a concentration of 50 mg/l. The tested preparation showed
rhizogenic activity on bean processes, but it depended on the concentration of the growth regulator.
Compounds 5a-d and 6a-d were tested to evaluate their anti-inflammatory and cytotoxic activity (in vitro)
on cultures of human monocytic MonoMac-6 and THP-1Blue cell lines.

The anti-inflammatory effect was evaluated as the ability of the compound to suppress lipopoly-
saccharide (LPS)-induced production of pro-inflammatory cytokines interleukin-6 (IL-6) and tumor
necrosis factor (TNF) in MonoMac-6 cells, as well as NF-kB-dependent production of alkaline phosphatase
(ALP) ) in transfected THP-1Blue cells. The cells were treated with the compound for 30 minutes, then LPS
(0.5 pg/ml) was added to the cell culture. Cytokine or alkaline phosphatase levels were evaluated after 24-
hour incubation. Cytokines were measured in cell supernatants using an enzyme immunoassay (ELISA).
AP production was measured using a specific Quanti-BlueTM substrate. The level of cytotoxicity was
evaluated using the chemiluminescent CellTiter-Glo kit. The effective concentration, which suppresses the
response by 50% (IC50), was found using regression analysis using dose-dependent curves (at least 5 con-
centrations). As a result, the investigated thiosemicarbazides 5a-d and 1,2,4-triazolthione 6a-d were non-
cytotoxic and inactive in the anti-inflammatory test in vitro at concentrations <100 pM.

Compounds Sa-c were tested for antioxidant (antiradical) activity. The antiradical effect of the samples
was carried out against the DPPH radical. Under the conditions of this test system, sample 5S¢ showed
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pronounced antiradical activity, for which a concentration was determined that could reduce the optical
density of a 100 uM solution of the DPPH radical by 50%. For N-phenyl-2-(2-hydroxybenzoyl)hydrazine-
carbothioamide (5c¢), the IC50 (DPPH) was 15.5 uM.

The compound N-(2,3,4,6-tetra-O-acetyl-B-D-glucopyranosyl)-2-(2-hydroxybenzoyl)hydrazinocarbo-
thioamide (11) passed a screening test for antimicrobial activity. It was found that this compound exhibits
moderate antibacterial activity against gram-positive (Staphylococcus aureus, Bacillus subtilis) and gram-
negative Escherichia coli strain, as well as yeast Candida albicans.

Thus, the above material demonstrates the feasibility and prospects of the search for highly effective
biologically active substances among the new multifunctional derivatives of o-hydroxybenzoic acid
hydrazides. The functionality of o-hydroxybenzoic acid hydrazide and its derivatives emphasize the need to
continue work in the field of synthesis of biologically active substances, which may ultimately lead to the
identification of new biologically active drugs.
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o-THJIPOKCUBEH3011 KBIIIKBLT THAPA3UII MEH OHBIH TYBIH/IBLIAPBL
CHHTE3 )KOHE KACUETTEPI

AnHoTanusi. Makasaaa aBTopJiap/iblH 0-TUIPOKCHIOEH30M KbIIIKbUT TUAPA3U TYbIHIbLIAPBIHBIH OUOIOTUSITBIK
OeJIceHILTIrIH CHHTE3ICY IIH JKOHE 3epPTTEYAIH KaHa TICUIIEPIH Kacay HOTHKENepl YChIHbUTFaH. o-] napokcndeH30m
KbIIIKbIJIBIHBIH FI/l[lpaSI/IZ[TepiHiH KYPBUIBICBIHBIH, ©TC YJIKEH CUHTCTUKAJIBIK KOHC 6I/IOJ'IOFI/IHJ'I])IK IIOTCHIIMAJIbI 6ap
€KeHi, 0JIap OHbIH JKaHa OMOJIOTHSUIBIK OENICEHAl KOCBUIAPhIH CHHTE3/IEY 9/IiCTEMeNIepiH KacayFa MYMKIHAIK OepeTiHi
kepcetiai. Onapra Kenecijiel yKcac KOCaIKbl 3UsSHIBI 9CepIICPIiH TOH €KeHI KOPCETII: aaMHBIH 11I-KYPBUIBICHIHBIH
JKYKa KabaTbIHa, OYHPEKTIH IYpBhIC KYMBICTHI iCTey KbI3METiHE >KoHe Tarbl Oackaiapra. FeuibiMu opebuerre okcu-
OEH301 KBIIKBIIBIHBIH 9P TYPJIi TYBIHIBUIAPBIHBIH MUKPOOKA Kapchl, iCIKKe KapChl, aHTUIUPETTI, aHTH(IOMATOPIIBI
JKOHE IIUTOTOKCUKAIIBIK, dcepIiepi Typallbl AepeKTep 0ap eKeHl aHbIKTabl. Oe0reTTepIeri CaTUINII KbIIIKbIIBIHBIH
OPTYpi TYBIHOBUIAPBHIHBIH KAacHETTEpi Typaibl MOIiMeTTepi OOWBIHINA KBIIKBUIABIK TONTAp HETI3iHAEC OPBIH
anMacyJiap OJap/blH JKOFapbl TEMIIEPATYPaHbl TOMEHICTETIH, aHAITCTUKAIIBIK, KAOBIHYFa KapChUIBIK KACHETTEPIHIH
CaKTaJIATBIHBIH YKOHE OJIAP.IBIH KYPBUTBICHIHA )KaHa OMOIOTHSITBIK OeICeHIUTIKTep il makiaa O0NaTEIHBIH aHBIKTAIIIHI.
A canuumi KblIKbUIBIHBIH (heHusi ToObl OOMBIHINA OphIHAIIMACYJIAp oyapia TyOepKyliedre KapChbuUIbK, (yHIH-
LUITIK, MUKpOOTapra KapChbUIbIK, aHTHIENPECCAHTTHIK OKeNeTiHi kepceTinai. Ockl Typrbina OJap/blH KONTEreH
TYBIHABUIAPBIH/A, OACTalKBl CyOCTpaTKa TOH, aypyasl KOWIBIPATHIH, IEHE BICTHIFBIH TOMEHICTKIZETIH KaCHeTTEePIiH
cakTanareiHbl avbIKTaIbl (R” = NH,, CI, Br, NO, xone 6ackanap). Ocbl Katapaarbl KONTEreH OMOJIOTHSUIIBIK OeceH 1
3aTTap HEri3iHeH MOJIEKyJaHbIH OacTanKpl KYPHUIBICBIMEH CYTEKTIK OaiilaHbICTapIbl TY3€TIH aMHHI KOHE aMUTI
TONTapJaH, KOHE MOJICKYJIAIAPAbIH Op TYpPJl PELenTOpiapMeH KaKeTTi KOH(DOPMAIUSIIBIK IE€H CONKECTUTIKTI
KaMTaMachl3 €TEeTiH apOMaTThl TONTAp/aH TYpaThIHbI KepceTiieni. ['napa3oH !, OKcaana3oiibl, THOCEMUKapOa3uaTi,
1,2,4-Tpra3os-3-THOH/IBI TYBIHABUIAPIB! NAHbIHIAY 9/IICTEP KOHE OJapbl 9pi Kapail e3repTy 9icTepi CHMaTTalFaH.
I'mapas3oH TybIHIBUIAPBIHA aJIbJETU PETIHAE SPTYPJIi apOMATTHIK allbACTUATEDP KoJAaHbuFaH: 4-gropOeH3anbuern,
5-0poM-2-TunpoKrcubOeH3aNbaeT A, 4-MeTOKCHOSH3AIBICTH L, 2- U 4-THApOKCHOeH3aNbaeTUATED. 0-] MIpoKcnOeH30
KBIIIKBUT THAPA3HIIHIH THOCEMHUKApOa3UATI TYBIHABUIAPEI aJUTHI-, THI-, (DeHUI-, aKpWIOWI-, (pypaHOMIH30THO-
[MaHATTapbl KOJIAaHa OTBIPBII CHHTE3/IereH. 1-1e30kcu-2,3,4,6-rerpa-O-atetii-f-D-riIroKonMpaHo3ii H30THOLHA-
HaThl 6ap TUAPOKCUOEH30M KBIMIKBUIBI THAPA3UITEPiHIH KOHICHCALUS PEaKIUACH OJapblH COWKEC aleTUIICHICH
TIIMKO3MITI 6ap THOCeMUKapOas3ua TybIHABLIAPHI cuHTe3ae . 1-M30Tnonunano-1-ne3okcu-2,3,4,6-rerpa-O-arerui-f3-
D-rIIiOKONUPaHO3/bIH  O-THAPOKCHOCH30M KBIMIKBUT THAPA3UIiMEH OeJMe TeMIlepaTypachlHIa JKOHE O-KCHIION
epiTiciHe peakiysara KeHUI TyCeTiHi aHbIKTanabl. CUHTE3NENTEH KOChUIBICTApAbIH KypbulbiMbl 'H xone '3C SIMP
criekTpockonusceiMet, conbiMeH Katap COZY ('H-'H) sxone HMQC ('H-'3C) exi enmmemzi criekTpiepinis MogiMeT-
Tepimen 3eprreninai. bipemmemai SIMP cnexrpnepingeri 'H xone '*C cHUrHaniaphIHbIH XMMHSIIBIK BIFBICYBIHBIH,
KOOEHTYIHIH KOHE MHTErPAIIBl KAPKBIHIBUILIFBIHEIH MOHI anbiKTanapl. Crekrpnepai COZY (‘H-'H) xone HMQC
('H-13C) dopmarsinna KonjaHy, TOMO- jKOHE FeTepOHYKIIEapIIbIK opeKeTTeCYNIep KyphUIIbl, Oy 3ePTTENETiH KOChI-
22
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JBICTAP/IbIH KYPBUIBIMBIH pacTaiiibl. CHHTe3eNreH KOChUIbIcTapAbiH iminaeri oeceyinin: N-(5-0pom-2-ruspokcu-
OeH3uinieH)-4-ruipokcubeH30ruapa3uariy,  N-pypaHounTruoceMukapOasunTin,  4-3Tuin-5-(2-rugpoxcudeHn)-
1,2,4-Tpuazon-3-THOHHBIH, 4-(2-TUAPOKCUITIN)-S5-(2-ruapokcudennn)-2H-1,2,4-tpuazono-3(4H)-tnonnsiy (6d), 4-
amui-3-(4-rugpoxcudennn)- 1 H-1,2,4-tprazon-5(4H)-THOHHBIH KEHICTIKTIK KYPBUIBIMBI PEHTTeHKYPBUIBIM/IBI aHa-
JIU3 apKbUIBI JAdJIeIeHIeH. MOHO MUKPOOKa Kapchl, KaObIHYFa KapChl )KOHE IMTOTOKCUKAJIBIK OCJICCHIUTITIH (in vitro)
aJlaMHbIH MOHOUMTApiIsIK Mono Mac-6 sxoHe THP-1Blue sxacymanmslk >keniyiepi KyJbTypanapblHAa Oaranay
HOTIKeNepi cunarranrad. KaObiHyra Kapchl OeNCeH UK HOTHKeCiH e OapIIblK 3epTTenreH runpasonnap MonoMac-6
skacymanapsiaaa 1L-6 sxone TNF eHimzepiH *KONMaNTBIHBI aHBIKTaNbI. ['MAPa30H TYyBIHABLIAPBIHBIH HEHTpOdMII
amacTa3a QepMeHTiHiH OenceHainirine ocepin Oaranay motmwkecinae (EC 3.4.21.37) keiOip TysIHABLIAp, aTaml aiT-
kaHga N-(5-0pomMo-2-THapoKcHOeH3MIHACH )-2-ruapokcnoen3oruapasuy (3b), N-(3-3Tokcn-4-ruapoKCHOeH3WINACH)
-2-TUApOKCH-0CH30THApaAsn, 2-TUAPOKCH-N-(4-THAPOKCHOSH3WINACH)OCH30THAPA3UA HEUTPOIIT dIIacTa3aChIHBIH
OCIICCHIUTITIH TeXKEUTIHAIr aHbIKTaIFaH. MHKPOOKAa KapChl JKYPri3UIreH OMOCKPUHUHI HOTHXKECI OipHeIe KOChI-
JIBICTApbIH AfKBIH JKOHE OpTalia OelICeHAUTIKTepiHiH 0ap ekeHmirin kepceTkeH. N-DeHni-2-(2-ruapoKCHOCH30MII )-
ruapasuakapooTrnoamu JDII -pangukanbiHa Kapcehl alKbIH aHTHPAAAKAIIBI OSJICCHIUTIKTI KOPCETTI.
Tyiiin ce3mep: o-ruapoKcnOEH30M KBIIIKBLIBI THIPa3u/i, THOCEMUKapOa3u, TuApa3oH, OKCOIUa30JI.

O. A. Hypxenos'?, C. JI. ®a3zsuios™?, M. JK. dKypunos?,
K. B. Catnaesa'?, M. K. Bypkees?, T. M. Ceiinxanos?, E. JI. Carbi6angun’

"UncTuryT opranmueckoro cuaresa u yrnexumun PK, Kaparanmga, Kasaxcram;
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TUAPA3HU] o-TUJPOKCUBEH30MHOM KUCJIOTBI U ET'O IIPOU3BOIHBIE.
CHUHTE3 U CBOMCTBA

AnHoTanus. B cTaThe npecTaBICHBI pe3yIbTaThl UCCIICIOBAHUS 110 Pa3paboTKe HOBBIX ITyTel CHHTE3a H HCCIIe-
JIOBaHHsI OMOJIOTMYECKOM aKTMBHOCTH THJPA3UIHBIX ITPOM3BOAHBIX O-THIPOKCHOEH30Hol KuciaoThl. [lokasaHo, 4ro
CTPYKTYpa THAPA3UIOB A-THAPOKCHOCH30WHOW KHUCIOTHI OONanmaeT OONBIIMM CHHTETHYECKHM H OHWOIOTHYECKUM
MOTEHIIHAJIOM, YTO JAaeT BO3MOXKHOCTH Pa3pa0O0TKH METOAOB CHHTE3a HOBBIX OMOJIOTHUECKH aKTHUBHBIX BemlecTB. im
MPUCYIT M CXOAHBbIE TOOOYHBIC 3((DEKTH: TOBpEXIaollee ACHCTBHE Ha CIU3HUCTYIO O00JOYKY JKEIyI0YHO-
KHIIEYHOTO TPaKTa, HapylIeHne (pyHKIIH [ToYeK U HEKOTOPBIe ApyTrue. B Hay4HO IuTepaType HMEIOTCs TaHHBIE 00
AHTUMHUKPOOHBIX, aHTU(QYHIABHBIX, TPOTUBOOIMYXOJIEBbIX, AaHTUIIUPETHYECKUX, aHTH(IAMOTOPHBIX U LIUTOTOKCH-
YECKHX CBOWCTBaX Pa3NWYHBIX MTPOU3BOJHBIX OKCHOCH30HWHOW KHMCIOTHL. M3 aHamm3a JIUTepaTypHBIX JAaHHBIX II0
Pa3JIMuHBIM MPOU3BOJIHBIM CaJHIMIOBOM KUCIOTHl MHOTHME 3aMELIeHUs] MO KHCJIOTHBIM IpyInaM o0ecreduBaiu
COXpaHEHHE JKapOIIOHMKAIOIINX, aHAIBI€3UPYIOIINX, TPOTUBOBOCIIAIUTEIBHBIX CBOMCTB U IOSIBJIICHUIO HOBBIX BUIOB
aKTUBHOCTH. 3aMemeHHus M0 (CHUIHLHOMY KOJBIYy MOJICKYJBl CATHIMIOBOW KHCIOTHI MPUBOAMIN K IOSIBICHHIO
MPOTHUBOTYOCPKYJIE3HBIX, (PYHTUIIUIHBIX, IPOTHBOIPUOKOBBIX, aHTHICHIPECCAHTHBIX U Ap. CBOMCTB. Ilpum 3TOM BO
MHOTHX IIperaparax TakXe CoxpaHsercs oOe30osmBaroliee, apoNOHMXKAIOIee CBOWCTBAa HMCXOJHOTO cybOcTpara
(R” = NH,, CI, Br, NO; u np). YcTaHOBIIEHO, YTO OOJBIIMHCTBO OMOJOTHYECKH aKTHBHBIX CTPYKTYP 3TOTO psaa
BKITIOYAOT B ce0s aMUHHYIO FITH aMHIHYIO TPYIIIBI, 00eCIIeYHBAOIIIe 00pa30BaHNe BOIOPOIHBIX CBsI3eH C [eIeBoi
MIPUPOJTHON MOJICKYJION, a TakKe apoOMAaTHYCCKUH (parMEHT, OTBEYAIOIIMH 3a HEOOXOAMMYI0 KOH(OPMAIHUIO U
KOMIUIEMEHTapPHOCTh MOJIEKYJIBI TOMY M HHOMY perentopy. OnrcaHsl METOIBI IOTYYEeHUS THAPA30HOBBIX, OKCa-
JTHA30JI0BbIX, THOCEMHUKAPOA3UIHBIX, 1,2,4-Tpra30-3-THOHOBBIX MPOM3BOIHBIX W IyTH HX AajbHEiIned momudu-
Kauu. J{Jst TMIPa3oHOBBIX MPOM3BOAHBIX B KAUECTBE aNbACTHI0B ObUIM UCIIOIb30BaHbBI PA3IMYHBIC aPOMATHUECKHE
anpaerupl kKak 4-propoeHsanbaerus, S-0poM-2-riuIpoKCUOeH-3aIbICTH T, 4-METOKCHOCH3AIIBICTH T, 2- U 4-THAPOK-
cubenzanbaeruabl. TuocemukapOa3uHble IPOU3BOIHBIEC IHAPA3UIA O-TUIPOKCHOEH30HON KUCIIOTHI CHHTE3UPOBaHbI
C WCIIOJIb30BaHUEM aJUIHJI-, OTHI-, PEHWI-, aKpUIOWI-, HypaHOMIM30THOLMAHATOB. Peakuueil KOHACHCAMK THIpa-
3UJ0B THAPOKCUOCH30MHBIX KUCIOT ¢ 1-me3okcu-2,3,4,6-rerpa-O-aneri-f3-D-TrioKonipaHo3miIN30 THOLHAHATOM
OBUTM CHHTE3MPOBAHBI X COOTBETCTBYIOIIME allETHIMPOBAHHBIE TIIMKO3MWICOIEpIKaIe THOCEMUKapOa3uIHbIe Ipo-
W3BOJAHEIC. YCTaHOBJICHO, UTO |-m30THOIMAaHO-1-ne30kcu-2,3,4,6-TeTpa-O-anermi-f-D-rimokonrpano3a T0BOJIBHO
JIETKO pearupyer ¢ THAPasHIOM 0-THAPOKCHOCH30HON KHUCIIOTHI IPU KOMHATHOM TEMIIEpaType B pacTBOPE O-KCHIIONIA.
Hcce10BaHbl CTPOEHHS CHHTE3UPOBAHHEIX coeauHenni Metogamu SIMP 'H u *C criekTpockomnu, a Takxe JaHHBEIMU
neymepHbix crektpo COSY ('H-'H) u HMQC ('H-'3C). Onpenenens! 3Ha4eHUs XUMUUECKUX C/[BUTOB, MYJIHTH-
IUIETHOCTD ¥ MHTET padbHas HHTEHCHBHOCTH curHanoB 'H u *C B omnoMepHbIx criekrpax IMP. C HOMOIIBIO CIIEKTPOB
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B popmatax COSY ('H-'H) u HMQC ('H-'*C) ycraHOBIEHBI TOMO- ¥ reTeposaepHbIe B3aUMOEHCTBHIS, IOITBEPIK-
JAIoIMe CTPYKTYPY HCCIEAyeMbIX coenuHeHui. [IpocTpaHcTBeHHOE cTpoeHHe S5-TH coefuHeHwid: N-(5-0pom-2-
THIPOKCUOCH3WIHICH )-4-TUApOKCHOeH3oruapasuna, N-dypaHowiTnoceMukap6asuna, 4-3tmi-5-(2-ruapokcude-
HuN)-1,2,4-Tprazon-3-tuoHa, 4-(2-rugpokcus T )-5-(2-rugpoxkcudennn)-2H-1,2,4-rpuazono-3(4H)-trona, 4-amnmn-
3-(4-runpoxcudennn)-1H-1,2,4-tpuazon-5(4H)-TroHa JOKa3aHbI C IOMOIIBIO PEHTTeHOCTPYKTYpHOTO aHaiu3a. Onu-
CaHbl pe3yJbTaThl OLIEHKN UX aHTUMHUKPOOHOH, IPOTHBOBOCIIAIUTEILHON U IUTOTOKCUYECKOW aKTUBHOCTH (in Vitro)
Ha KyJIbTypax 4YeJIOBEYECKMX MOHOLMTApHBIX JMHMN KieTtok MonoMac-6 u THP-1Blue. B pesynsrare mporuso-
BOCITAJINTEIbHONW aKTUBHOCTH BBISBJICHO, YTO BCE M3YYEHHBIE TMApa3oHbl He nonasisitoT JIIIC-uHxynmpoBaHHyIO
npoxaykiuio IL-6 u TNF B knerkax MonoMac-6. B pe3ynbTare OLEHKH BIWSHUS THAPA30HOBBIX MPOU3BOJHBIX Ha
aKTHBHOCTH (pepMeHTa 31actas3sl Herrpodmion (EC 3.4.21.37) moka3zaHo, 9YTO HEKOTOPHIE TPOU3BOIHBIC, B YaCTHOCTH
N-(5-6poM-2-ruaApOKCUOCH3WIHACH )-2-THAPOKCHOeH30THapa3u, N-(3-3TOKCH-4-THIPOKCUOCH-3MITHICH )-2-THIPOKCH-
Oen3oruapasu, 2-ruapokcu-N-(4-TuIpoKCHOSH3UINICH )-0SH30T HAPa3U/] TOAABIIAIOT aKTUBHOCTH 3J1acTa3bl HEUTPO-
¢unoB. IIpoBeneHHbI OMOCKPUHUHT Ha aHTUMUKPOOHYIO aKTHBHOCTH BBISIBIJI HECKOJIBKO COETUHEHUH C BRIPAKCHHOM
W yMEPEHHO-BBIPAKCHHOM aKTHBHOCTHIO. Coennuerne N-¢heHua-2-(2-ruapoKCuOeH30MI)ruapa3snH-KapOoTHOAMHU/T
[I0Ka3aJl BBIPAXKCHHYIO aHTUPAJUKaIbHYIO aKTUBHOCTD B oTHOLIeHUU JIDIII-panukana.
KioueBsie ciioBa: rujpasuj o-ruipoKCUOSH30MHOM KUCIOTHI, THOCEMUKapOa3n, THAPA30H, OKCOIHA30II.
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EFFECT OF PROBIOTIC "LACTOBACTERIN-TK?"
ON IMMUNOBIOLOGICAL STATUS OF NEWBORN CALVES
IN THE THERAPEUTIC AND PROPHYLACTIC
OF GASTROINTESTINAL DISEASES

Abstract. In recent decades, the loss of newborn calves occurs mainly from non-infectious diseases. It is
established that in the process of growth and development, especially after birth, the animal has to experience the action
of anthropogenic environmental factors that cause various kinds of adaptive reactions of the body. Currently, probiotic
drugs are increasingly evaluated not only for their antimicrobial action but also for the characteristics of the impact on
the body and its microbiota in the development of the need to strengthen the immune response, in the treatment and
treatment of calf diarrhoea. It should be noted that in the modern world, a special place is occupied by studies of lactic
acid bacteria associated with the development of biological products with probiotic function. The article presents the
results of studying the therapeutic and prophylactic effect of the probiotic drug "Lactobacterin-TK2" in gastrointestinal
diseases of newborn calves and its effect on the immune and biological status. According to the results of the study, it
was found that daily feeding of the probiotic drug "Lactobacterin-TK2" to newborn calves from the moment of birth 2
times a day for 10 days increases the nonspecific resistance of the body and the safety of calves. Haematological and
biochemical analysis of experimental groups of calves showed a faster normalisation of the level of alkaline phospha-
tase, glucose, urea, magnesium, iron, potassium, calcium, and phosphorus, which also indicates a complete recovery.

Keywords: calves, probiotic, Lactobacterin-TK?, diarrhoea, blood test.

Introduction. It is known that the state of metabolic processes in animals is the main factor of the
physiological state of the organism, which affects the productive performance and reproductive function.
Various endogenous and exogenous factors affecting the body of calves in the industrial content, often
contribute to the emergence of various metabolic disorders in magnitude, which in the future can lead to a
decrease in the immunobiological status, the emergence of diseases causing significant economic losses [1].

In modern animal husbandry, an important and unsolved problem is the problem of ensuring high safety
of young animals in the early postnatal period. In recent decades, the loss of newborn calves occurs mainly
from non-communicable diseases. It is established that in the process of growth and development, especially
after birth, the animal has to experience the action of anthropogenic environmental factors that cause various
kinds of adaptive reactions of the organism [2].

One of the components of ecological physiology is the study of the adaptation of the organism as a set
of physiological phenomena and functions in their mutual relationship and regulation [3].

The most common non-infectious diseases of young cattle in Almaty region is diarrhoea of newborn
calves. This disease causes significant economic damage to the farms of the region, reducing the safety of
young animals [4].

Diarrhoea is one of the most common diseases affecting newborn calves in intensive care systems [5].
These systems, increasing in number, cause an imbalance in the intestinal microbiota, which leads to
inefficient absorption of nutrients and a slow adaptation in the transition from liquid to solid nutrition [6].
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Diarrhoea is one of the most common health problems in young dairy calves [7]. The latest national
review of the animal health monitoring system (NAHMS), which represented ~80% of U.S. dairy
operations, reported a mortality rate for heifers before feeding of 7.8%. 56.5% of this mortality is due to
diarrhoea or other digestive problems. The incidence of intestinal diseases is still too high [8,9].

In recent years, antibiotic therapy for diarrhoea has been applied to specific pathogens and is only
related to the severity and duration of the disease. The prophylactic use of 76 antibiotics as growth promoters
has been banned in many European Union countries mainly because of the acquired resistance of local
microbiota and residues contained in animal products. The use of probiotics has been proposed as a new
alternative for the prevention of intestinal disorders, as well as immunomodulators [6]. Probiotics are
defined as living microorganisms that, when administered in sufficient quantities, provide health benefits to
the host [10]. Various scientists have reported on the effectiveness of probiotics in calves, pigs and poultry.
The beneficial effects of probiotics are not limited to improvement [11].

Despite numerous studies of domestic and foreign authors concerning diarrhoea of newborn calves, the
issues of therapeutic and prophylactic effectiveness and immune and biochemical status in the application
of probiotics to newborn calves have not been studied enough.

In this regard, the improvement of therapeutic and preventive measures, as well as the search for new,
effective drugs of immune-corrective action is important.

Materials and methods.

Animals and treatment and preventive action. Experiments on animals were conducted by the head
of the Kazakh National Agrarian University and the Director of LLP "Baiserke-agro" Talgar area of Almaty
region. The Protocol of the study was approved by the head of the Department of "Biological safety" and
head the care and use of laboratory animals in the Department number Nel Dairy Farm in LLP "Baiserke-
agro".

Composition of microbial cells of probiotic preparation and its use. Dry probiotic preparation
"Lactobacterin-TK*" contains 10°-10"microbial cells of the strain Lactobacillus acidophilus B-RKM-0511
in 1 cm?, according to the instructions for use diluted in saline sodium chloride in the ratio 1:10 such a way
that 1,0 cm’of the suspension contained 10°-10"microbial cells.

Application of probiotic preparation to calves. The use of probiotics to calves was performed using
drinking in a mixture with warm milk in order to colonies the intestine with lactobacilli. Animal experiments
were conducted on twenty newborn calves were divided into two groups: control (C) and treated group (T).
The first control group of newborn calves received only colostrum; the second experimental group received
additionally the preparation "Lactobacillus-TK*" at a dose of 2 g per ration, 3 times a day within 10 days.

Sampling and evaluation of animals. Blood samples for laboratory studies conducted from the jugular
vein in vacutainers VACUETTE EDTA from 20 calves. Biochemical and haematological properties of
blood were determined in the Kazakh-Japanese Innovation Center (KJIC), in the laboratory, "Green
biotechnology and cellular engineering" at the Kazakh National agrarian University on the automatic
haematological analyser MS 4/5 (production France, 2010) and biochemical analysis of blood serum on the
analyser Screen Master (production Italy, 2010). In the blood serum was determined: alanine aminotrans-
ferase, aspartate aminotransferase, albumins, iron in the blood, potassium, calcium, phosphorus, magne-
sium, sodium. In the blood the counted of leukocytes, lymphocytes, monocytes, hematocrit, thrombocytes,
erythrocytes, haemoglobin, thrombocytes were counted in the blood using biochemical profiles "Vital
Development Corporation”, Russia, 2018-2020. Health and nutritional parameters (performance status, stool
consistency, body temperature), if the body temperature is higher than 40 °C was considered as fever. Rectal
temperature was determined, and digestive and/or respiratory symptoms were registered. Intestinal
symptoms such as liquid stool and respiratory symptoms like coughing and nasal secretion were registered.
According to the severity of the diarrhoea symptoms, control animals were treated with antibiotics.

Research results. From the first day after birth, the calves daily recorded clinical signs for 10 days
before the end of the experiment. During the experiment, biochemical and haematological studies were
carried out. As a result of the conducted experiment, it was established that the obtained data on the
effectiveness of the probiotic preparation in diarrhoea of calves confirms (table 1, graph 1) biochemical and
haematological changes in the blood.
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Figure 2 —
Milk evaporation with probiotic
preparation «Lactobacterin-TK?»

Figure 3 —
The taking of blood for analysis

Figure 1 -
Calf with diarrhoea

Table 1 — Biochemical and haematological parameters of serum in calves

Groups
ulljirsn: foéiﬁgﬁiﬁfﬁ t At the beginning of the experiment After the end of the experience

Control Treated Control Treated
ALT, u/L 12.2840.03 12.97+0.02 14.73+0.05 17.63+0.02
AST, u/L 44.16+0.05 44.83+0.01 50.25+0.02 55.35+0.04
ALB, g/L 33.73+0.05 32.43+0.01 30.61+0.05 27.44+0.05
Total protein, g/L 67.7+0.11 68.4+0.10 68.3+0.11 71.7+0.11
Alkaline phosphatase, mmol/L 101.6+0.23 103.8+0.17 99.4+0.05 86.7+0.17
Glucose, mmol/L 1.920+0.07 1.977+0.03 2.307+0.001 2.482+0.01
Urea, mmol/L 4.336+0.02 4.455+0.05 4.410+0.05 3.675+0.02
Fe, mmol/L 23.32+0.01 24.56+0.09 24.39+0.01 26.54+0.11
K, mmol/L 4.177+0.01 4.255+0.05 4.372+0.07 4.582+0.02
Ca, mmol/L 2.781+0.01 2.687+0.02 2.658+0.05 2.998+0.01
P, mmol/L 1.438+0.01 1.48240.01 1.745+0.02 1.603+0.02
Mg, mmol/L 0.726+0.001 0.738+0.005 0.733+0.001 0.818+0.005
Na, mmol/L 137+0.57 136+0.57 136+0.57 139+0.57
WBC Leukocytes, 10%/L 9.6+0.16 9.5+0.12 10.2+0.1 9.8+0.05
LYM Lymphocytes, % 1.240.17 1.5+0.01 3.4+0.05 2.3+0.11
MON Monocyte, % 1.2+0.06 1.1£0.03 1.4+0.15 1.2+0.05
HCT Hematocrit, % 30.8+0.63 31.3£0.95 31.9+0.11 36.7+0.17
PLTT hrombocrit, % 0.29+0.01 0.27+0.01 0.28+0.04 0.23£0.01
RBCE rythrocytes, 10'%/L 5.8+0.06 5.9+0.45 6.1£0.01 6.8+0.23
HGB Hemoglobin, g/L 100+0.68 99+0.69 103+0.57 126+0.57
PLT Thrombocyte, 10%/L 383.6+0.15 387.3+0.11 387.8+0.43 425.9+0.17

ALT, u/L — Alanine-aminotransferase; AST, u/L — Aspartate-aminotransferases; ALB, g/ — Albumin; Fe mmol/L —
iron in the blood; K mmol/L — potassium; Ca, mmol/L — calcium; P, mmol/L — phosphorus; Mg, mmol/L — magnesium;
Na, mmol/L — sodium.

When analysing the data obtained, it was found that the total protein content in the calves of the treated
groups at the end of the experiment was 35% higher than in the control groups, which is explained by the
improvement in the quality of the total protein. The health index of each animal considering faeces
consistency (diarrhoea), body condition, hair coat condition showed higher values in calves with probiotic
preparation " Lactobacterin-TK2». Treated animals were healthier, with solid consistency of faeces and no
diarrhoea, and glossy hair coat showed during the experiment.
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The experimental group had a higher normalisation of the level of alkaline phosphatase, glucose, urea,
magnesium, iron, potassium, calcium, phosphorus, which indicates a complete recovery.

The average volume of erythrocytes cells is one of the most important indicators characterising red
blood cells in humans and animals. The results of its evaluation in conjunction with other erythrocyte indices
are used to clarify the causes of insufficient haemoglobin and diagnosis. If the erythrocyte index is lowered,
it means that red blood cells contain insufficient haemoglobin or mature erythrocytes are destroyed. Among
the causes of this blood condition, the most common - iron deficiency anaemia or violation of haemoglobin
synthesis. The analysis of the obtained data on the change of erythrocyte index in experimental calves
indicates that it was at a reduced level at the beginning of the experiment of all groups, compared with
typical values. After the end of the experiment, the indications differed in animals receiving the probiotic
drug, in control groups of calves, the change in the erythrocyte index was not established.

The level of haemoglobin in the blood of experimental calves was during the experiment increased by
12 % higher than in the control groups. In General, there were marked trends in haemoglobin levels over
10 days of the experiment. Thus, the use of the preparation "Lactobacterin-TK*" affected changes in the
level of haemoglobin in the blood of experimental animals. The platelet level in the blood of experimental
calves during the entire period of observation changed as follows at the beginning of the study in
experimental calves, the indication of the platelet level in the blood was 387, 3x109/L, and the control group
was 383.6x109/L. In both groups at the beginning of the experiment, this indicator was at a reduced level
of the norm. It was found that the calves of the experimental group on the 10th day after the use of probiotic
drug platelet level were significantly higher than in control animals.

Analysis of thrombocyte in experimental calves indicates an increased frequency of its increase in
individual animals. So the level of thrombocyte above normal may indicate the following conditions-
myeloproliferative conditions, conditions associated with iron deficiency in the body, increased thyroid
function. Differences in this indicator in experimental and control animals have not been established.

Conclusion. As a result, it is established, it was found that daily feeding for 10 days of the probiotic
preparation "Lactobacillus-TK*" normalises hemolytic bacteria in the gastrointestinal tract, increases
nonspecific resistance of the organism of newborn calves and their safety.

According to the results of the analysis, the most excellent efficiency of probiotic when used from birth
depends on the adhesive and antagonistic properties of lactic acid bacteria of the probiotic preparation,
which do not allow to multiply pathogenic and conditionally pathogenic, putrid microflora and in addition,
lactic acid bacteria of the drug contribute to better absorption of nutrients and feed.

T. K. Bopan6aesa!, K. K. Tynemuconal, S. Ozkaya?, JI. M. Xycannos!

! Kasak yITTBIK arpapiibiK yHUBEpCHTETi, AnMaTtel, Kasakcran;
spartaUniversity of Applied Sciences, Cnapra, Typkus

«JIAKTOBAKTEPUH-TK? MPOBUOTUTTHIH ACKA3AH-ILIEK AYPYJIAPBIH EMAEY
ZKOHE AJIABIH AJTY KE3IHJE )KAHA TYFAH BY3AYJIAPbBIH
NMMYHOBHOJIOTI'HAJIBIK CTATYCBIHA 9CEPI

Annotanusi. COHFBI OHXXBUI/IBIKTA XKaHa TyFaH Oy3aysap/blH e1iMi KeOiHe JKYKIalbl eMec aypyJiapaH TybIH-
nmayna. JKaHa TyraH jkaHyapiap/blH ©Cyi )KOHE JaMybl MPOIeci Ke3iHAe TYBIHAAUTHIH SKOJIOTHSUIBIK aHTPOIOTCHIIK
(hakTOpIapIBIH acepiHe Kapchl ar3aHblH OCHIMALIIrT SpTYpill ChIHaKTapJaH eTeTiHI aHbIKTairaH. Kasipri taxma
poOHOTHKAJIBIK TperapaTTap KebiHe oiapIblH MUKPOOKa Kapchl cepi apKbUIbl FaHa €MeC, COHBIMEH KaTtap HMMYH-
JIBIK PEAKISIHBI KYIIEHTY KaXXEeTTUIINH aMBITYMEH OpPraHU3MIe XKoHE OHJIaFbl MUKPOOHOTAIapFa acep eTy epeKiie-
JikTepiMeH, Oy3ay TuapesiChlH eMJIey JKOHE aIBIH aTy epeKIIenikTepiMeH xui Oarananaasl. Kasipri naMeiran ke3eH e
MPOOUOTHKATIBIK KAaCHETKE e OMompenapaTrTapabl 93ipiey YIIiH CYT KHIIIKBUIABI OaKTepHsuIapAbl 3epTTeY epeKiie
OPBIH aJajpl.

Kasipri 3amaHFbI MaJl IapyaIIbUIBIFBIHAA MAHBI3/IbI )KOHE HICTITIIMETreH MoceNieHiH 6ipi 60IbII — )KaHa TyFaH jkac
KaHyapJIapAblH KayilCi3miriH KaMTamachl3 €Ty Mocelieci TaOBUIagpl. DKONOTHSIBIK (DU3MOJOTHSHBIH Kypamaac
OeunikTepiHiH Oipi ar3aHbIH (U3MOJIOTHUSUIIBIK KYOBUIBICTAPHI MEH (DYHKIMSIAPBIHBIH JKUBIHTBIFBI PETIHIE OJapbIH
e3apa OaillaHBICBI MEH peTTeNyiHaeri OeHiMenyin 3epTTey 00JbIn TaObuUIaabl. AMAThl OOJBICHIHAA XKAc MaJiaap
apachIHJIa JKYKIAJIBl eMeC aypyJiaplblH €H Kell TaparaHbl — j)kKaHa TyFaH Oy3aynapablH auapesicbl. byn aypy oOuibic
HIapyanbUIbIKTapbIHA aUTAPIIBIKTal 9KOHOMHKAJIBIK 3USTH KEJTIpilL, jKac MajiapblH Kayilci3airia ToMeHIeTe .
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Huapest — OyJ1 MHTEHCUBTI Tepamus KYHeciHIer ’KaHa TybUIFaH Oy3ayjapra ocep eTeTiH KeH TapajiFaH aypy-
nmapasry Oipi. byt sxylenepnaiH caHBIHBIH YIJIFAIOBI iMIEK MIKPOOHUOTHIHIA TEHIePIMCI3IKTI TYABIPansl, OYJI KOPEKTIK
3aTTapJIblH THIMCI3 UrepilyiHe j)kKoHe CYWBIKIIEH KOPEKTEHY/IEH jKeM ILIeIKe KeUIKeHae OedimuenyniH OasynaybiHa
oken corabl. COHFBI XKBUIAAPHI IMapesiFa apHaIFaH aHTUOMOTHKAJIBIK Tepanusi Oenrii Oip aypyablH aybIpJIbIFBl MEH
Y3aKThIFbIHA OaMTaHBICTHI KO3IBIPFBIITAPFAa FaHa KojnaHbutaael. Herizinen Eyponansik OmakTeiH Oipkarap enje-
piHIe ecyai BIHTaJaHABIPYLIBI PETiHAE KOJAAHBUIATHIH 76 aHTMOMOTHKTI MPOQMIAKTUKAIBIK Mai ajaHyFa ThIHbIM
canbiaFad. Ockl cebenTepre OaiaHbICThI, TPOONOTHKTEP ] )KOHE HMMYHOMO/IYJISITOPIIap bl KOJIIaHy 1IEeKTiH Oy3bI-
JYBIHBIH aJJIbIH-aJIyFa apHAJIFaH jKaHa aHTHOMOTHKTepre Oanama peTiHle YCHIHBULABL [IpoOMOTHKTEp KETKITIKTI
MeJIepie KOJMAaHBUIFaH JKaFnaiifa MeciHiH JCeHCAYJIBIFbl YIIIH OH ocep €TETiH Tipi MUKPOOPTaHU3MIAEP peTiHIe
aHBIKTATAIBl. OPTYPIIi FaapIMAap MPOOMOTHKTEPAiH Oy3ay, IIOIIKA XOHE KYC NEHCAyNBIFBIHA THIMIIIIT Typaibl
MomiMaered. [IpoOHOTHKTEpHiH Taigamel dcepiepi TeK MEHCAYIBIKTHI jKaKCapTyMeH FaHa mmekrenmeirni. JKaxa
TYBUIFaH Oy3ayJlapZblH IMapeschlHa KAaTBICTBl OTAHIBIK XXKOHE INETeNAIK aBTOPJIapIblH KONTereH 3epTTeyliepiHe
KapamacTaH, MPOOHOTHKTEP/l JKaHa TYbUIFaH Oy3aylapra KOJJaHy Ke3iHAer1 TepamleBTiK jKOHE MPOQHIaKTHKAIBIK,
TUIMIUTIK IEH UMMYHBIK-OMOXUMUSUIBIK CTaTyC MOceleliepl KeTKUTiKci3 3eprrenreH. OcbliFaH OaiiaHbICThl eMJIeY
oHe NMPoUIAKTHKANBIK IIapaliapAbl )KaKcapTy, COHAaNH-aK MMMYH/IBIK XKYHEeH1 peTTeHTiH acepi Oap 3amaHayu, THIMII
npenaparTap/sl i37iey MaHbI3/1bl OOJIBII TaObLIa IbI.

Makanana »aHa TyFaH Oy3ayJapJblH acKa3aH-ilIeK aypyJapsl ke3ingeri «Jlakrodakrepun-TK2» npoduotnka-
JIBIK TIpeTapaThIHbIH eMIIK-TPOQHUIaKTUKAIBIK 9CEP1 XKIHE OHBIH MMMYHOOHOJIOTHSJIBIK CTaTyCcKa 9cepi KOpCETUIreH.

[exTi n1akrobaKkTepUsIIapMeH oTapiay MakcaTslHAa Oy3aynapra IPOOHOTHUKTEPII KOJIJIaHy KBUIbI CYTKE KOCHIIT
IKi3y apKBUTBI JKY3€Te achIPBUIIBL. DKCIIEPUMEHT dpKaichichl 10 GacTaH KypajiFaH €Ki TOII KaHa TyFaH Oy3ayiapra
Kyprizingi. bysaymapnee Oipiamri 6akeiiay TOOBI TEK MOJO3WBA FaHA ajbl, ajl eKiHIII TOXIPHOeTi TO — KOCBIMIIIA
"JlakTobakTepuH-TK2" nmpemapatsia 10 KyH 00#BI KYHIITIHE 3 peT 2 T 103313 aljbl.

3eprrey HoTmkeci OoiprHma "JlakTobaktepuH-TK2" mpoOHOTHKANBIK IpenapaThiH jkKaHa TyFaH Oy3aymapra
TyFaH COTTeH Oacram Oepy apKbUIbl aF3aHbIH CIIELU(HUKAIBIK eMeC PE3UCTEHTTUIIH JKOFapblIaTaThIHbL JKoHE Oy3ay
ONIMIH a3alTaThIHbl AHBIKTAN/bI. ['€MaTOJOTMsUIBIK KOHE OMOXMMUSUIBIK Tajnay Ke3iHAae Oy3ayAblH ToxipuOesni
TonTapbIHAa CinTi (ocdarasa, riroKo3a, HECEITHAP, MArHUI, TEMIp, KaJlui, KaJIbIHK %aHe Gocop NeHreliHIH Te3
KaJIbIKa Keyi Oaiikai b1, OyJ1 Oy3ayiapablH TOJIBIK CAybIFYbIH alKbIHIAWIbI.

Tyiiin ce3nep: 6ysaynap, npobuoruk, Jlakrobaktepun-TK?, nuapes, KaH Tanaaybl.

T. K. Bopan6aesa!, XK. K. Tyxemncosal, S. Ozkaya?, JI. M. Xycaunon'

! Kazaxckuil HAIIMOHAJIBHBIN arpapHbIi yHUBEpCUTET, AnMatsl, Kazaxcran;
HspartaUniversity of Applied Sciences, Ciapra, Typuus

BJUAHUE NPOGUOTUKA «IAKTOBAKTEPUH-TK?»
HA UMMYHOBHOJIOTMYECKHI CTATYC HOBOPOXXJIEHHBIX TEJIST
IIPU JIEYUEHUU U TPOPUIAKTHUKE KEJYJTOUYHO-KAIIEYHBIX BOJIE3HENA

AHHoTanmsl. B 1ocienHue necsATWIeTHsl OTepH HOBOPOXKACHHBIX TEJIAT MPOHMCXOIAT HMPEUMYILECTBEHHO OT
He3apasHbIX 3a00JIeBaHUil. Y CTaHOBJIEHO, YTO B IPOLIECCE POCTa M Pa3BUTHs, OCOOCHHO MOCIIE POXKICHUS], JKUBOTHOMY
HPUXOANTCS HCIBITHIBATH ACHCTBHE HKONOTMYECKHX AHTPOIIOI€HHBIX (haKTOPOB, KOTOPBIE BBI3BIBAIOT PA3IMYHOTO
poza TIPHCIOCOOUTENbHBIE pPEeaKlMyd OpraHu3Ma. B Hacrosimiee BpeMms NpoOMOTHYECKHE Ipenaparsbl Bce dalle
OLCHUBAKOTCA HC TOJIBKO ITO UX aHTI/IMI/leOGHOMy ﬂeﬂCTBHIO, HO U II0 OCOOEHHOCTSAM BOSﬂeﬁCTBHH Ha OpraHu3M U €ro
MHUKPOOHOTY NPH Pa3BUTHU HEOOXOAMMOCTH YCHJICHUSI HMMYHHOTO OTBETa, IPU TEPAIlUK U JICUCHUN UAPEU TEJIT.
Crnenyer OTMETHUTb, YTO B COBPEMEHHOM MHpPE 0C000€ MECTO 3aHUMAIOT UCCIIEN0BAHUS MOJIOYHOKHUCIIBIX OaKTepui,
CBSI3aHHBIE C Pa3pabOTKON OHONpenapaToB ¢ NPOOHOTHIECKOH (YHKIHMEH.

B coBpeMeHHOM KHMBOTHOBOJICTBE BA)KHOW M HEPEIICHHOW 3a1aveld siBisieTcst IpodiieMa o0ecieueHNsl BBICOKOH
COXPaHHOCTH MOJIOJIHSIKA B PAaHHUI MTOCTHATAJILHBIN TIEPHOI.

OnHOH M3 COCTAaBISIOMINX JKOJOTHYecKOol (U3HOJIOTUH SBISITCS HCCICIOBAaHUE aNalTallid OpraHu3Ma Kak
COBOKYIHOCTH (DM3HOJIOTMYECKUX SIBJICHUN M GYHKLHH B UX B3aUMHOM CBSI3H M PETyJISILIUH.

Hambouee wacTo n3 He3apa3HbIX 3200JIeBaHUI MOJIOTHSIKA KPYITHOTO POraToro CKOTa B AJJMaTHHCKOM 00JacTh
BCTpEYaeTCs uapesi HOBOPOXKICHHBIX TesAT. JlaHHOe 3a001eBaHe HAHOCUT 3HAYMTEbHBIN SKOHOMHYECKUH ymepo
XO03SMCTBAM 00JIACTH, CHIIKASI COXPAHHOCTh MOJIOJHSKA.

Hunapes sBisieTcs OJHUM U3 HanOosee 4acThIX 3a00IeBaHui, TOPAXKAIOIIMX HOBOPOXKACHHBIX TEMAT B CUCTEMAaX
UHTCHCUBHOI'O BCIACHMHA. Ot CHUCTEMbI, YBCIIMYMBAACH B KOJWYECCTBE, BBIZLIBAIOT )11/106aJ1ch B KMIIICYHOM MUKPO-
6uoTe, 4TO MPUBOIUT K HEAP(PEKTUBHOMY YCBOCHHIO MMUTATENILHBIX BEIIECTB U 3aMEIICHHIO aJanTaluy IpH IIepexoie
OT JXUJIKOI'O MMUTaHUA K TBEPAOMY.

B mocnennue roapl aHTHOaKTEpUANIbHAS TEpanusl TUaped MPUMEHSETCs K KOHKPETHBIM MaTOTeHaM M CBS3aHa
TOJIBKO C TSDKECTBIO U JUTMTENILHOCTHIO 3a0osieBanus. [Ipodunakrnieckoe ncrons30BaHue 76 aHTHOMOTHKOB B Ka4eCT-
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BE CTUMYJISITOPOB pOCTa OBLIO 3ampernieHo B psae ctpad EBponeiickoro Coro3a riaBHBIM 00pa3oM U3-3a MPHOOpPETeH-
HON YCTOHYMBOCTH MECTHOM MHUKPOOHOTHI M OCTaTKOB, COJAEP)KAIIUXCS B NMPOAYKTAX KUBOTHOTO HPOUCXOXKICHHUS.
Hcnonp3oBanue MpOOMOTHKOB OBLIO MPEIOKEHO B KAYECTBE HOBOW AJIbTEPHATHBBI JJIsl TPO(UIAKTHKHA KHIIEYHBIX
pacCTpOCTB, a TAK)KE B KaUe€CTBE IMMYHOMOYJISITOPOB. [IpOOHOTHKYN ONpeNesioTCs KaK >KUBbIE MUKPOOPTaHH3MBI,
KOTOpBIE TIPH BBEACHHH B JIOCTATOYHOM KOJIMYECTBE JAIOT MOJIB3Y JJIsl 3710POBbs X03siMHA. PaznnuHble yueHble c000-
i 00 3P PEeKTUBHOCTH MPOOUOTHKOB Y TEJAT, CBUHEH M JIOMallHel NTuilbl. biarorBopHoe BiIMsHUE TPOOHOTHKOB
HE OrpaHMYMBaeTCs yiayduieHneM. HecMOTpsi Ha MHOTOYHMCIIEHHBIE MCCIICJIOBAHUSI OTEUECTBEHHBIX M 3apyOeyHbBIX
aBTOPOB, Kacalolluecs auapeil HOBOPOXKIAEHHBIX TENAT, BOIPOCH JiedeOHO-podrinakTiHueckoil 3ppekTHBHOCTH U
NMMYHO-OMOXMMUYECKOTO CTaTyca MpU MPUMEHEHHH MPOOHOTHKOB HOBOPOXKIAECHHBIM TEJATAM HM3YyY€HBI HEJOCTA-
TOYHO. B cBsI3M ¢ 3THM, yCOBEPUICHCTBOBAHUE JI€YCOHO-TTPOPHUIAKTHIECKIX MEPONIPHUATHH, a TAKXKE MOMCK HOBBIX,
3¢ PEeKTUBHBIX MPENapaToB HIMMYHHO-KOPPEKTHPYIOLIETO IEHCTBH UMEET BaXKHOE 3HAUCHHE.

B cratbe mnpuBeneHBl pe3yNbTaThl H3y4YEeHHs JIeueOHO-IPOGHIAKTHYECKOro 3¢dexTa HMpOoOHOTHIECKOTo
npenapara «Jlakro6akrepun-TK?» mpu eIy I09uHO-KUIIEYHBIX GONE3HAX HOBOPOXKIEHHBIX TENAT U €T0 BIUSHUE HA
UMMYHHO-Ononornyeckuii craryc. [IpumeHeHre NpoOHOTHKA TeNISTaM OCYLIECTBIISUIN IyTEeM BHIIAUBAHUS B CMECH C
TETUIBIM MOJIOKOM C IEJIbIO KOJIOHU3AIMU KUILEUYHHUKA JTAKTOOAKTEPUSIMH. DKCIIEPUMEHT IIPOBOJIMIIM B JIBYX IPyIIax
HOBOPOXJICHHBIX TeJsT, 0 10 ronos B kaxaoi. [lepBas KOHTpoNbHAs IpyINa TEISAT MOJTydaia TOJIBKO MOJIO3HUBO,
BTOpAsi ONBITHASI TPYIIIa — JOMOJHHUTENBHO Npenapar «Jlakrobakrepun-TK2» B no3e 2 r Ha oJjHy NOKKY, 3 pa3a B IcHb
B TeueHue 10 nueii. [To pesynpraram uccienoBaHus yCTaHOBIICHO, YTO €XKEAHEBHOE CKapMIIMBAaHUE IIPOOMOTHIECKOTO
npenapara «Jlakro6akrepun-TK?» MOBbIIIAET HECTIENM(DUUECKYIO PE3UCTEHTHOCTH OPTAHNU3MA U COXPAHHOCTh TEJIAT.
ITpu remaToornuecKoM M OMOXMMHYECKOM aHAJIM3€ y OMBITHBIX TPYHII TEIST OTMedanack Ooiee ObicTpas HOpMa-
JU3AIHs YPOBHS MIET0YHOH (PocaTasbl, TITIIOKO3BI, MOUYEBUHEI, MATHII, JKele3a, Kanus, Kadpuus, pocdopa, 9To TaKxke
CBHUJICTEIBCTBYET O TIOJIHOM BBI3ZOPOBIICHHUH.

KiioueBble ciioBa: TensaTa, IpobHoTHK, JlakroO6akTepun-TK?, 1uapes, aHaius KpOBU.
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COENOFLORA OF ADONIS VERNALIS 1.
IN NORTHERN KAZAKHSTAN

Abstract. The current article presents the results of the study made on Adonis vernalis L. coenoflora of Northern
Kazakhstan. The materials have been obtained in the course of field research considering the literary data. The list of
Adonis vernalis L. flora discovered in Northern Kazakhstan is based on detailed route studies. The coenoflora of Adonis
vernalis L. in Northern Kazakhstan includes 140 species belonging to 31 families and 96 genera. The leading families
are Artemisia, Veronica, Achillea, Galatella, Lathyrus, Potentilla, Seseli, Silene. The majority of species belongs to
perennial species, annuals and biennials are represented by six species, and there is only one ephemeral species. Woody
and semi-woody plants are represented by three trees, five shrubs and one semishrub. Among the herbaceous plants
there are more long-rooted and stem-rooted species. The coenoflora mainly consists of mesophytes (68 species) and
xeromesophytes (57 species). There are 15 species of xerophytes, which makes 10,7%. A little number of xerophytes
proves meadow and meadow-steppe nature of the coenoflora.

Key words: Adonis vernalis L., coenopopulation, Northern Kazakhstan, systematic structure, ecological and
coenotic groups.

Introduction. Adonis vernalis L. is a perennial herbaceous plant with a branched and longitudinally
grooved stem. It covers a fairly wide area in the forest-steppe zone of Eastern Europe [1,2], the Ural
Mountains and the Southern Ural [3,4], Western, Middle, and Eastern Siberia [5]. Poshkurlat A.P. (2000)
provides information on the location of A. vernalis in Northern Kazakhstan [1]. Semenov V.F. (1929)
documented the Kazakh Lowlands for A. vernalis in Central Kazakhstan [6]. Gorchakovsky P.L. [7] marked
A. vernalis in the Imantav and Borov forests. Olovyannikova [.N. (1948) estimated the number of Adonis
vernalis within the Borovoy Natural Park in 1943 [8]. The author provides 14 locations of this species. Many
locations are attributed to the Zolotoborsk-Lysogorsk hill district. Sultangazina G.J. marks Zolotoborsk and
Bulandy forestries [9].

The coeno- areals of 4. vernalis (according to Kuvaev V.B. (1965) [10] are very diverse in Kazakhstan:
in the Bukhtormin Mountains (Altai) it is found in steppes, on steppe slopes, in the thickets of shrubs [11],
within the territory of the “Burabay” State National Natural Park it grows in sparse birch and birch-pine
forests [12,13,14], on the gentle slopes of eastern steppe hills and in the thickets of spirea [8]. In Western
Kazakhstan the plant was found in sparse birch forests [15].

The main threats to the existence of species is the destruction of natural habitats due to plowing of
meadow steppes, which has brought A. vernalis into the Red Book of Kazakhstan [16] and into Appendix
II of the CITES Convention (Convention of International Trade in Endangered Species of Wild Fauna and
Flora) [17].

Studies of the local populations' current state, their ecological and coenotic characteristics are important
and necessary to develop an ecologically competent strategy to protect this rare species.

Material and research methods. The studies were conducted in the Akmola and North Kazakhstan
regions during the flowering season of 4. vernalis in May and June, 20182019, on the area of 100 m”. The
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areas with a high Adonis vernalis density were selected for floristic descriptions. All in all, there were
examined 8 population loci (table 1).

To process floristic descriptions we employed the IBIS program developed by Zverev A.A. (2007)
[18]. The analysis of the coenoflora life forms was carried out using the approaches of Serebryakov 1.G.
(1962) [19]. Evaluation of species in their relation to moisture was carried out on the ecological scale of
Shennikov A.P. (1950) [20].

Table 1 — Characteristics of Adonis vernalis L. coenopopulations (CP)

Ne Location of CP Habitat
CP1 Akmola region, Burabay district, territory of the "Burabay" State Sparse birch forest.
National Natural Park, Zolotobor Forestry The volume is 0.4.
CP2 Akmola region, Burabay district, territory of the "Burabay" State Sparse birch forest.
National Natural Park The volume is 0,5-0,6.
Akmola region, Burabay district, the territory of the "Burabay" State A meadow among the sparse birch forest.
CP 3 | National Natural Park, 53.05280° N., 70.48577° W., 383 m above the The volume is 0,3, 9B1C.
sea level
Akmola region, Burabay district, the territory of the "Burabay" State A grass-reed meadow on the edge of a
CP 4 | National Natural Park, 53.05295° N., 70.48938° W., 390 m above the birch forest
sea level
Akmola region, Burabay district, the territory of the "Burabay" State A dry meadow on the edge of a birch
CP 5 | National Natural Park, 53.08902° N., 70.47668° W., 383 m above the forest
sea level
Akmola region, Burabay district, the territory of the "Burabay" State A dry meadow with very rare pines.
CP 6 | National Natural Park, 53.09319° N., 70.47671° W., 375 m above the The volume is 0,2.
sea level
CP7 I;f ;tilglégg%{%sée;r‘lgrggllzg,\;#m N-W from the Sergeyevka town, Grivno-Zapadinny, Ozerny-Alluvial Plain
CP 8 6A§<rln60112 8rf%l\;)n, 10 km from the Yasenovka village, 53.97222° N., A plain with cavities, inter-forest space

Names of the species are given by the summary of Abdulina S.A. (1999) taking into account modern
data [21]. The families of flowering plants are arranged according to the system of Takhtajyan A.L. [22].
The species in genera and the genera in families are arranged in an alphabetical order.

Results and discussion. The cenoflora of communities involving 4. vernalis includes 140 species
belonging to 31 families and 96 genera (table 2).

Table 2 — Composition of Adonis vernalis L. coenflora

Plant species | 1 | 2 | 3 | 4
The Equisetaceae Rich. ex DC. family
Equisetum hyemale L. | P | E | M | Forest
The Pinaceae Spreng. ex Rudolphi family

Pinus sylvestris L. | P | T | XM | Forest
The Ranunculaceae Juss. family

Adonis vernalis L., Ranunculus polyanthemos L. P BR M Meadow

Adonis wolgensis Steven P BR M Steppe

Anemone sylvestris L. P LR M Meadow

Pulsatilla flavescens (Zucc.) Juz. P ShR XM

Thalictrum minus L., Thalictrum simplex L. P BR M Meadow
The Betulaceae S.F. Gray family

Betula pendula Roth. | P | T | M | Forest
The Caryophyllaceae Juss. family

Cerastium arvense L., Eremogone longifolia (M.Bieb.) Fenzl, Gypsophila altissima L. P LR XM | Meadow

Dianthus versicolor Fisch. ex Link P ShR | XM | Meadow

Eremogone koriniana Fisch. ex F P SR X Steppe

Gypsophila paniculata L. P LR XM Steppe

Otites wolgensis (Hornem.) Grossh. A-B SR XM Steppe

— 34 ——
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Silene chlorantha (Willd.) Ehrh., Silene multiflora (Ehrh.) Pers., Silene nutans L. P SR M Meadow
Stellaria graminea L. P LR M Meadow
Stellaria media (L.) Vill. A-B SR M Weed
Table continuation
Plant species | 1 | 2 | 3 | 4
The Chenopodiaceae Vent family
Chenopodium album L. | A-B | SR | XM | Weed
The Polygonaceae Juss. family
Rumex thyrsiflorus Fingerh. | P | SR | M | Meadow
The Salicaceae Mirb. family
Populus tremula L. | P | LR | M | Forest
The Brassicaeae Burnett family
Draba nemorosa L. Eph SR M Steppe
Clausia aprica (Stephan) Korn-Tr. P LR X Steppe
The Crassulaceae J. St.-Hil. family
Sedum telephium L. | P | LR | M | Meadow
The Urticaceae Juss. family
Urtica dioica L. | P | LR | M | Weed
The Euphorbiaceae Juss. family
Euphorbia microcarpa Prokh., Euphorbia uralensis Fisch. ex Link | P | LR | XM | Weed
The Rosaceae Juss. family
Cerasus fruticosa Pall. P Sh XM Forest
Filipendula ulmaria (L.) Maxim. P LR M Meadow
Filipendula vulgaris Moench P Tub XM Steppe
Fragaria vesca L., Rubus saxatilis L. P St M Forest
Fragaria viridis (Duchesne) Weston P St XM | Meadow
Potentilla canescens Besser, Potentilla humifusa Willd. ex Schitdl. P ShR | XM Steppe
Potentilla chrysantha Trevir., Sanguisorba officinalis L. P ShR M Meadow
Rosa acicularis Lindl., Spiraea hypericifolia L. P Sh XM Steppe
Rosa majalis Herrm. P Sh M Forest
The Onagraceae Juss. family
Chamaenerion angustifolium (L.) Scop. | P | LR | M | Forest
The Fabaceae Lindl. family
Astragalus danicus Retz., Vicia sepium L. P LR M Meadow
Astragalus onobrychis L., Medicago falcata L., Onobrychis arenaria (Kit.) DC. P SR XM Steppe
Caragana arborescens Lam. P Sh M Forest
Lathyrus pisiformis L. P SR M Forest
Lathyrus pratensis L., tuberosus L. P ShR M Meadow
Oxytropis pilosa (L.) DC. P SR M Steppe
Vicia cracca L. P LR M Weed

The Polygalaceae Hoffmanns. et Link family
Polygala comosa Schkuhr | P | SR | M | Meadow
The Geraniaceae Juss. family

Geranium pratense L. P ShR M Meadow
Geranium sylvaticum L. P ShR M Forest
The Apiaceae Lindl. family
fggé(t))selmum tataricum Hoffm., Seseli libanotis (L.) W.D.J.Koch, Seseli strictum P SR M Meadow
Eryngium planum L., Falcaria vulgaris Bernh. P SR XM Steppe
Kadenia dubia (Schkuhr) Lavrova & V.N.Tikhom., Pleurospermum uralense Hoffm. P SR M Forest
Peucedanum morisonii Besser ex Spreng., Silaum silaus (L.) Schinz & Thell. P ShR M Meadow
Seseli ledebourii G.Don P ShR XM Steppe
Xanthoselinum alsaticum (L.) Schur P ShR M Meadow
The Santalaceae R. Br. family
Thesium arvense Horv. | P | SR | XM | Steppe
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The Dipsacaceae Juss. family

Scabiosa ochroleuca L. P SR | XM | Steppe
The Plantaginaceae Juss. family
Plantago media L. P BR | XM | Meadow
The Campanulaceae Juss. family
Table continuation
Plant species 1 2 3 4
Campanula wolgensis P.A.Smirn. P SR M Forest
The Asteraceae Bercht. et J. Presl family
Achillea asiatica Serg., Artemisia glauca Pall. ex Wil, Galatella biflora (L.) Nees P LR XM | Meadow
Achillea millefolium L., Artemisia latifolia Ledeb., Art. rupestris L., Inula salicina L. P LR M Meadow
Achillea nobilis L. A-B ShR XM Steppe
Artemisia dracunculus L. P ShR M Meadow
Artemisia frigida Willd. P DSh | XM Steppe
Artemisia macrantha Ledeb. P LR M Forest
Artemisia pontica L., Artemisia sericea Weber ex Ste, Galatella villosula Novopokr. P LR X Steppe
Aster alpinus L., Galatella angustissima (Tausch) Novopokr., Inula aspera Poir. P LR XM Steppe
Centaurea scabiosa L. P SR XM Weed
Cirsium setosum (Willd.) Bes P LR XM Weed
Hieracium virosum Pall. P ShR XM Steppe
Hieracium umbellatum L. P ShR XM Forest
Jurinea multiflora (L.) B.Fedtsch. P LR X Steppe
Pilosella echioides (Lumn.) F.Schultz & Sch.Bip. P BR X Steppe
Scorzonera purpurea L. P SR XM Steppe
Serratula coronata L., Tanacetum vulgare L. P LR M Meadow
Solidago virgaurea L. P ShR M Forest
Taraxacum officinale F. H.Wigg. A-B SR M Weed
Tephroseris integrifolia (L.) Holub. P SR M Meadow
Trommsdorffia maculata (L.) Bernh. P SR XM | Meadow
The Rubiaceae Juss. family
Galium boreale L. P LR M Forest
Galium verum L. P ShR XM Steppe
The Boraginaceae Juss. family
Cynoglossum officinale L. A-B SR XM Weed
Lithospermum officinale L. P SR XM | Meadow
Onosma simplicissima L. P LR XM Steppe
The Scrophulariaceae Juss. family
Linaria ruthenica Blonski, Veronica longifolia L. P LR M Meadow
Veronica incana L. P LR X Steppe
Veronica krylovii Schischk. P SR M Meadow
Veronica spicata L., Veronica spuria L. P LR XM Steppe
The Lamiaceae Martinov family
Dracocephalum ruyschiana L. P LR XM | Meadow
Phlomoides tuberosa (L.) Moench P Tub XM Steppe
Salvia stepposa Des.-Shost. P ShR X Steppe
Thymus marschallianus Willd. P LR XM Steppe
Verbascum phoeniceum L. P SR XM Steppe
The Alliaceae Borkh. family
Allium strictum Schrad., Allium rubens Schrad. ex Willd. P B | XM [ Steppe
The Asparagaceae Juss. family
Asparagus officinalis L. P ShR | M | Meadow
The Iridaceae Juss. family
Iris sibirica L. P ShR | M | Forest
The Cyperaceae Juss family
Carex ericetorum Poll. P LSh XM Steppe
Carex supina Willd. ex Wahlenb. P LR X Steppe
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The Poaceae Barnhart family

Brachypodium pinnatum (L.) Beauv., Melica nutans L. P LR M Forest
Bromopsis inermis (Leyss.) Holub., Festuca rubra L., P LR M Meadow
Calamagrostis epigeios (L.) Roth. P LR XM | Meadow
Calamagrostis neglecta (Ehrh.) Gaertner, Meyer et Schreber P ShR M Forest
Festuca valesiaca Gaudin, Helictotrichon desertorum (Less.) Nevs, Stipa pennata L. P S-Sh X Steppe
Table continuation
Plant species 1 2 3 4
Helictotrichon schellianum (Hack.) Kitag., Poa pratensis L. P LR M Meadow
Koeleria cristata (L.) Pers. P LSh X Steppe
Phleum phleoides (L.) H.Karst. P LSh XM Steppe
Poa angustifolia L. P LR XM Steppe

short-vegetating annuals.

LSh - loose shrub grasses; Tub - tuberous; St - stolon-forming and creeping; L - bulbous;

Xeromesophytes, M - Mesophytes.
Column 4 shows ecological and coenotic groups.

Note: Column 1 shows the lifespan of species: P - perennial; A-B - long-vegetating annuals-biennials; Eph -ephemeras,

Column 2 shows life forms. Wood plants: T - tree; Sh - shrub; S-Sh - semishrub. Ground grasses: E - equisetum;
herbaceous polycarpics; SR - stem-rooted, LR - long-rooted; ShR - short-rooted; BR - brush-rooted; DSh - dense shrub grasses;

Column 3 shows ecological groups of plants in relation to moisture supply of their habitats: X - Xerophytes, XM -

The top ten families comprise 112 species, representing 80% of the total number of coenoflora species
(table 3). The richest families in species are Asteraceae (30 species), Poaceae (14 species), Rosaceae
(13 species), Caryiphyllaceae (12 species), Fabaceae and Apiaceae (11 species each). The leading genera
are Artemisia - 8 species, Veronica - 5 species, Achillea, Galatella, Lathyrus, Potentilla, Seseli, Silene -
3 species each. A number of the families corresponds to holarctic flora. Compared to the Southern Ural’s
flora [3], which is closest to the flora of Northern Kazakhstan and to the northern part of Central Kazakh
Lowlands, the portion of Rosaceae, Caryophillaceae, and partly Ranunculaceae, increases significantly due
to a large number of boreal (forest mesophytic meadow) as well as steppe species, widely represented in
these families. The share of Brassicaceae and Chenopodiaceae is extremely small and these families are
not in the top ten species, while in the Southern Ural they occupy positions V and IX. Obviously, this fact
refers to a little number of weed-ruderal species, as well as to a little spread of saline lands.

Table 3 — Leading families of Adonis vernalis ranked by number of species

Coenoflora Flora of the Southern Urals
Adonis vernalis (Naumenko, 2008)
Place by the Number Number Place by the Number
Family number of of genera/ of species/ number of species/
species % of the total % of the total of species % of the total
Asteraceae Bercht. et J. Presl 1 17/17,7 30/21,3 I 171/13,6
Poaceae Barnhart 11 10/10,4 14/10,0 11 117/9,3
Rosaceae Juss. I 8/8,3 13/9,2 VII 57/4,5
Caryophillaceae Juss. v 71,3 12/8,3 VI 58/4,6
Apiaceae Lindl. \Y% 9/9,4 11/7,9 v 34/3,8
Fabaceae Lindl. VI 7/7,3 11/7,9 111 70/5,6
Ranunculaceae Juss. VII 5/5,3 7/5,4 VIII 50/3,9
Scrophulariaceae Juss. VIII 2/2,0 6/4,3 X 43/3,4
Lamiaceae Martinov X 5/5,3 5/3,6 XI 38/3,0
Boraginaceae Juss. X 3/3,1 3/2,1 XV 20/1,7
Total in 10 families 73/76,3 112/80,0 678/53,6
Total in the coenoflora 96 140 1266
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A. vernalis is generally not dominant in communities and makes 3-5% in quantity. Long-rooted cereals
(Calamagrostis epigeios, Poa pratensis) dominate in meadow communities along with a rather rich number
of grasses (Achillea millefolium, Artemisia latifolia, A. macrantha, Astragalus danicus, Campanula
wolgensis, Dracocephalum ruyschiana, Filipendula vulgaris). Dense shrub cereals dominate on the gentle
slopes of the hills in meadow-steppe communities (Stipa pennata, Festuca valesiaca, Helictotrichon
desertorum) along with grasses: Achillea asiatica, Artemisia pontica, A. sericea, Lathyrus pratensis,
Phlomoides tuberosa).

The majority of the species belongs to perennial species (133), annuals and biennials are represented
by six species, and there is only one ephemeral species (Draba nemorosa).

Wood and semi-wood plants are represented by three trees (Betula pendula, Pinus sylvestris, Populus
tremula), five shrubs (Caragana arborescens, Cerasus fruticosa, Rosa aciccicis, R. majalis, Spiraea
hypericifolia), and one semi-shrub (Artemisia frigida).

Among herbaceous plants, there are more long-rooted (51 species), stem-rooted (35 species), short-
rooted (24 species) and further species in a descending order: brush-rooted (7 species), stolon-forming,
dense- and loose-shrub-rooted (3 species each), tuberous and bulbous (2 species each).

The coenoflora mainly consists of mesophytes (68 species) and xeromesophytes (57 species). There
are 15 species of xerophytes, which makes 10,7%. A little number of xerophytes proves meadow and
meadow-steppe nature of the coenoflora.

Among coenotic groups, there dominate steppe species (66 species, or 47,1%) and meadow species
(42 species, or 30%), forest (22 species, or 15,7%), and weedy (10 species, or 7,1%). Their locations are
found in pastures on roadsides in agricultural lands and in abandoned housing buildings.

The coenotic confinement of Adonis vernalis is quite diverse. In the Volga Lowland Adonis vernalis
grows on the wide hills and slopes of beams in sparse oakeries [1], in the Urals it is found on treeless or
sparse hillsides [24], in the Southern Urals Adonis vernalis is found in dry pine forests and in steppe
meadows [3]. In the Northwestern part of Altai and Sayan province, Adonis vernalis is quite frequent in
steppes and steppe meadows. In Northern Kazakhstan, Adonis vernalis is a typical meadow-steppe plant of
the southern forest steppe. Its presence in the steppe zone of the Kokshetau hills is caused by special climatic
conditions.

Conclusion. The cenoflora of the communities involving A. vernalis includes 140 species belonging
to 31 families and 96 genera. The richest families in species are Asteraceae (30 species), Poaceae (14 spe-
cies), Rosaceae (13 species), Caryiphyllaceae (12 species), Fabaceae and Apiaceae (11 species each). The
leading genera are Artemisia - 8 species, Veronica - 5 species, Achillea, Galatella, Lathyrus, Potentilla,
Seseli, Silene - 3 species each. The coenoflora mainly consists of mesophytes (68 species) and
xeromesophytes (57 species). There are 15 species of xerophytes, which makes 10,7%. A little number of
xerophytes proves meadow and meadow-steppe nature of the coenoflora.

The research was carried out within the framework of grant financing project of the Ministry of
Education and Science, the Republic of Kazakhstan for 2018-2020. «Molecular genetic analysis of gene
pools of rare plant species populations in Northern Kazakhstany Ne AP05132458, number of the state
registration is 01 18RK00404.

I'. K. Cyrranrasunal, A. H. Kynpusinos?, O. A. Kynpusinos?, P. C. Beiimos'

'A. BaiitypchiHoB arsiHaarsl Kocranail MeMiekeTTik yHuBepcuTeTi, Kocranaii, Kasakcran;
2Ky36ac 6oTanuKanslk 6arel, PEA CB xeMip xoHe KoMip XUMUACH Denepalbi 36pTTey OpTalbIFEL,
Kemeposo, Peceit

COJITYCTIK KASAKCTAHIAYBI ADONIS VERNALIS L. HEHO®JIOPACBHI

Annoranust. Adonis vernalis L. — IlIeirsic Eypomna, Opai sxene Ontyctik Opain, bateic, Opra, Hsrbic Cibipain
OpMaHAbl Jaja alMarblHAa KEH TapalraH Kell JKbULABIK IISNTECiH MIamlakTaMbIpibl eciMaik. Kasakcrannarst
A. vernalis eHOapeangapsl aimyaH Typii: Anraiima ByxTopMuH TaynapeiHIa naranapzaa, gana OeTkeinepinme, Oyra
eckinzmepinae, "bypabai" MeMIICKeTTiK YITTHIK TaOUFH MApKiHIH ayMarblHAa KeCiIreH KaiblH, KalbIHIbI-Kaparaiibl
opMangapa, LLIBFeIC 9KCIIO3UIMSIIAPBIHBIH J1alla IOKbUIAPEIHBIH OaypaililapblHaa KoHe IUBIPIIBIKTAPEIHAA OCe/Ii.
Aun bateic Kazakcranaa keciireH KailbIHIbI OpMaHAapbIHa OaiiKaia b,
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TypaiH >xoranyblHbIH Heri3ri ce6e0i MaObIHIBIK Aananapibl KbIPTYMEH OaiaHbICThl TaOUFU MEKEeHACHTIH
XKepJiepAiH Oy3buTybl 00JbIT TaObLIAbI, HOTIKECIHAE A. Vernalis-ti Kazakcranubia Kpi3bul kitabbiHa sxone CUTEC
(Convention of International Trade in Endangered Species of Wild Fauna and Flora) Koneenuusceiabie 11
KOCBHIMIIIACHIHA €HT131JI/11.

3eprreynep Akmona xxoHe Conryctik Kazakcran oOubicTapbinbie aymarbiHaa 2018-2019 sxok. MaMbIp-MayChiM
aiinapeinga 4. vernalis rynaey xesinge 100 m? anaria sxyprizingi. OIOpUCTHKANBIK cunartay yuiin Adonis vernalis-
TiH TBIFBI3/IBIFBI )KOFapbl alMaKTaphl ipiKTeNal. bapibiFsl 8 oMy sIMsIIBIK JTOKYyCTap 3epTTEI L.

A. vernalis KaTbICybIMEH KaybIMIACTHIKTHIH LIeHO(I0pack! 3 1 TyKpIMIacka xaHe 96 Tybicka xkaratbiH 140 Typaen
Typaabl. TYKBIMIACTHIH TYPIIK KypaMbl OoibIHIIA eH Oait Asteraceae (30 Typ), Poaceae (14 Typ), Rosaceae (13 Typ),
Caryiphyllaceae (12 1yp), Fabaceae xone Apiaceae (11 Typaen). XKerexuri Tybictapsl Artemisia — 8 Typ, Veronica —
5 1Yp, Achillea, Galatella, Lathyrus, Potentilla, Seseli, Silene 3 Typaen 6omsin Ta0butansl. Contyctik Kazakcras sxoHe
Opranbik Kaszakcran ycak MIOKBICBIHBIH CONTYCTIK Oeirine eH sxakbiH OHTyCcTiK Opait ¢iopacsiMeH CajbICThIpFaHIa
Rosaceae xone Caryophillaceae nopexeci endyip sxorapbuiaiinel, 0y Ranunculaceae TyKbIMIacTapbiHia KEHIHEH
YCBIHBUTFaH OOpeanblK (OpMaH Me30(HTTI-IIATIFbIH/IbI), COHAAN-aK Jaja TYPJEepIiHiH Ker 00lybIMeH OaliaHbICTHI.
Brassicaceae wone Chenopodiaceae yneci ote a3 jxoHe OyJ1 TYKbIMIACTap TYPJIEPAiH aJIFalliKbl OHbIFbIHA KipMEHIi,
an oHtycTik Opanaa onap V xone [X mosunusuiapasl anaapl. On0erte, OyJI apaMIien-pyaepaibasl TYPICPAiH a3
MeJIepiMeH, COHAai-aK Ty3/ajdFaH XepiepAiH a3 TapanyblHa OaitnaHbicThl. A. vernalis 91eTTe KaybIMIAaCTHIKTaFbl
JIOMHHAHT eMec, Meepi 3—5%. [anFbIHp! xKepiiepe y3bIH TaMbIPIIbl JaKbULAAP JKOHE ajlyaH TYPIIi [enTep 0achIM.
[HanFeiHAB-NaMa KOFaMAACTBHIKTAPBIHIAFEl IIOKBIIAPABIH OaypaiiapblHia THIFBI3 OyBIHIBI JaKbuIZap MEH TYpil
IIenTep TOMHHAHT OOJBIT KeJeIi.

Typnepain 6ackiM KOMIIiIT KOIKBUIIBIK Typiiepre (133), 6ip-eKi »KbUIIBIKTHIH alThI TYPi, al 3demMepnepain 0ip
Typi (Draba nemorosa) xaTanpl.

Aram jxoHe XapThUIai aram eciMaikrepre yun aram (Betula pendula, Pinus sylvestris, Populus tremula), 6ec
oyra (Caragana arborescens, Cerasus fruticosa, Rosa acicularis, R. majalis, Spiraea hypericifolia) xone 06ip
xapTeliaii Oyra (Artemisia frigida) yChIHBLIFaH.

[len eciMaikTepiHiH INIHC KSH TapaifaHbl Y3bIH TaMbIpibl (51 Typ), ©3€K — TaMBIpibI Typiep — 35, KbicKa
TaMBIPJIBI TYpliep-24 TYp JKOHE OJlaH dpi KILIPEHTEeTiH TOPTIIIeH: mammak TaMbeIpiisl (7 Typ), OaraH Ty3eTiH jKoHe
TBIFBI3 J)KOHE OOpIBUIAAK OyTanapiaan 3 TypAeH, TYHHEKTaMbIPJIbl XKOHE JKyalllbIK TaMBIPJIbI TYpJiepe 2 TYpICH.

Herisri nenodiopa mezodurren (68 Typ) koHe kcepomesopurreH (57 Typ) Typasabl, KCepOPHUTTEPAIH CaHbI
15 Typ, Oy 10,7% xypaiinel. Kcepodurrepain a3naran caHbl MIaIFBIHABI )KOHE INAJFBIHABI-Aa1a EeHO(IOPAChIHBIH
CHUTIATHIH KOPCETEI.

Bara TonTaps! apackiHAa MANFBIHAB TYpIep (66 Typ Hemece 47,1%) sxoHe nana Typiepi (42 Typ Hemece 30%),
opmaH Typaepi (22 Typ Hemece 15,7%), apammenTi Typiep (10 Typ Hemece 7,1%) 6acbiM. OnapabIH OpHAIACYBI Kalbl-
memvaapMed (Centaurea scabiosa, Cynoglossum officinale, Euphorbia microcarpa, E. uralensis) %o kxueKTepiMeH
(Chenopodium album, Taraxacum officinale) aypin mapyaubuibirbl xepaepimen (Cirsium setosum, Vicia cracca)
KOHE KapaycChI3 KalFaH TYPFBIH Y KypbutsicTapbiMeH (Stellaria media, Urtica dioica) 6alinaHBICTHI.

Tewmenri Eninne Adonis vernalis xeH Tebenepae koHe CHPEK €MEH aralntapbiHaa OepeHenepae ecemi, Opanabiy
MaHbBIH/Ia OJ1 KeH Te0eep MEH apKaJbIKTapslH OeTkeiepinae, an OpanabiH OHTYCTIriHae Adonis vernalis Kyprak
Oopnapaa, KbI3faH Mianraiapaa kesgeceni. Anraii-CasiH MPOBHHIMSCBHIHBIH COJITYCTIK-0aThic Oeuirinae Adonis
vernalis nana MeH jaana manFelHAapbiHAa skui keszgeceni. Conrycrik Kazakcranma Adonis vernalis — OHTYCTIK
OpMaHAbI-AaajIbIK [AIFbIHIBI-1aa eciMairi. OubH Kekmeray Tayiisl aliMarbIHBIH J1ajla aliMarbiHIa OOJTybl epeKine
KJIMMATTBHIK Karaiaapra OaiiaaHbICTHL.

Tyiiin ce3uep: Adonis vernalis L., nenonomymsmust, Conrycrik KaszakcraH, crcTeMaTHKaiIblK KYPBUIBIM,
9KOJIOTUsI-LIEHOTHKAJIBIK TOTITAp.

I'. K. Cyaranrasunal, A. H. Kynpusinos?, O. A. Kynpusinos?, P. C. Beiimos!

'Kocranalickuii rocy1apCcTBeHHBIN yHUBEpCUTET MMeHH A. Baiitypcrinosa, Kocranaii, Kazaxcran;
2Kysbacckuii 6oTannyeckuii caj, OeepaibHbIi HCellea0BaTeENbCKUI HeRTp Vs u yrnexumun CO PAH,
Kemepono, Poccust

HEHO®JOPA ADONIS VERNALIS L. B CEBEPHOM KA3AXCTAHE

Aunnortaumsi. Adonis vernalis L. — MHOTOJIETHEE TPaBIHUCTOE KHCTEKOPHEBOE PACTEHHE C IOBOJBHO MIMPOKUM
apeajyoM B JiecocTenmHoi 30He Boctounoit EBponsl, Ypana u FOxuoro 3aypanss, 3anagHoit, Cpeaneit, BocTounoit
Cubmnpu. Llenoapeainsr 4. vernalis B Kazaxctane BecbMa pa3HOOOpa3HBL: Ha Antae, B byXTOpMHHCKHX TOpax, BCTpe-
YaeTcsl B CTEISIX, Ha CTEIHBIX CKJIOHAX, B 3apOCIIIX KYCTapHUKOB, Ha TEPPUTOPHH ['0Ccy1apcTBEHHOT0 HAIIMOHAIBHOTO
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npupogHoro mapka «bypabait». OH mpom3pacTaeT B pa3peKEHHBIX Oepe30BBIX, 0epe30BO-COCHOBHIX Jecax, Ha
MOJIOTUX CKJIOHAX BOCTOYHBIX 9KCIIO3ULUI CTENHBIX COMOK U B 3apociisix cniupen. B 3anagnom Kazaxcrane pacrenne
OTMEUEHO B Pa3peKEHHBIX OEPE30BbIX JIECAX.

OCHOBHBIMM YIpo3aMH JJIsl CYLIECTBOBaHMSI BHJA SBJISIETCS pa3pyllieHHE IPUPOAHBIX MECTOOOUTAHUH,
CBSI3aHHO€ C PACIAIIKOH JYrOBBIX CTEIEH, 4TO IMOCIYKWIO NPUYMHON BHeceHus: A. vernalis B KpacHyro kHHTY
Kazaxcrana u B [Ipunoxenue 11 Kousenunn CUTEC (Convention of International Trade in Endangered Species of
Wild Fauna and Flora).

HccnenoBanus npoBoawimch Ha Tepputopun AxmonuHckoil u CeBepo-KazaxcTaHckoi obnacteid Bo Bpems
usetenus A. vernalis B mae-mone 2018-2019 rr. Ha wiomanxax 100 M. [l GIopHCTHIECKOTO ONUCHHS HO0MPAIHCh
YYacTKH C BBICOKOM TUIOTHOCTEI0 Adonis vernalis. Beero o6cnenoBano 8 monysisiMOHHBIX JIOKYCOB.

Henodmnopa coobmmect ¢ yuactueMm A. vernalis BkmtodaeT 140 BunoB, npuHamexanmx K 31 cemeicTBy u 96
pomam. B coctaB mecstu Bemymux ceMmeWcTB BxomaT 112 Bumos, uro cocraBmster 80% oT oOImmIero 4mcia BHAOB
neHopaopel. Hanbonee Goratel mo BHIOBOMY cocTaBy cemeiictBa Asteraceae (30 BumoB), Poaceae (14 BumoB),
Rosaceae (13 Bunos), Caryiphyllaceae (12 Bunos), Fabaceae n Apiaceae (mo 11 Bumos). Bemymmmu pomamu
SABISAtOTCS Artemisia — 8 BUnoOB, Veronica — 5 Bunos, Achillea, Galatella, Lathyrus, Potentilla, Seseli, Silene 1o 3 Buja.
o cpaBHEHHIO ¢ (IIOPOI F0XKHOTO 3aypaibs, KoTopas Hanbosee Om3ka k (iope Ceeproro Kazaxcrana u ceBepHOi
yactu L{eHTpanpHo-KazaxcTaHCKOTro MEJIKOCOIIOYHNKA, 3HAUYMTENIBHO MOBbIIAeTCst paHr Rosaceae n Caryophillaceae,
otyactu Ranunculaceae, 9to cBs3aHO ¢ OOJBLIIMM KOJIMYECTBOM OOpEabHBIX (JECHBIX ME30(UTHO-TYyrOBBIX), TaK U
CTEITHBIX BUJIOB, IIUPOKO MPEACTaBICHHBIX B 3THX ceMeicTBax. Jlons Brassicaceae u Chenopodiaceae upe3BbryaitHO
MaJla ¥ 9TH CeMEHCTBA HE BXOAAT B TIEPBYIO JECATKY BHIOB, B TO BPEMs KaK B I0XKHOM 3aypalibe OHH 3aHHUMAIOT V U
IX mo3unmu. O4eBUAHO, 3TO CBSA3aHO C HEOOIBIINM KOJMYECTBOM COPHO-PYAEPATBHBIX BHOB, a TAK )K€ C HEOOIBIINM
pacIpocTpaHEeHHEM 3aCOJICHHBIX 3EMelb.

A. vernalis, xaK NpaBHIIO, HE SBIACTCS AOMHHAHTOM B COOOINECTBAX M HPHUCYTCTBYET ¢ obwmnueM 3-5%. B
JIYTOBBIX COOOIIECTBAX NMPeo0IaaaoT JITMHHOKOPHEBHIIHBIC 3JIaKH U JOBOJIBHO Ooratoe pasHoTpasbe. Ha momorux
CKJIOHaX COIOK B JIyTOBO-CTEIIHBIX COOOIIECTBAaX JOMHHAHTAMH BBICTYIIAIOT IUIOTHOKYCTOBBIE 371aKH M PA3HOTPABBE.

[TonaBmsroniee KOMUYECTBO BUIOB OTHOCUTCS K MHOTOJIETHUM BuaaM (133), oHO-ABYIETHUKY MIPEICTABICHBI
LIECTHIO BUIAMH, a d(emepsl ogHUM BuaoM (Draba nemorosa).

JlpeBecHbIe ¥ MOJyPEBECHBIE PACTEHHs MPEACTaBIEHBI TpeMs JiepeBbsiMu (Betula pendula, Pinus sylvestris,
Populus tremula), nareto Kycrapuukamu (Caragana arborescens, Cerasus fruticosa, Rosa acicularis, R. majalis,
Spiraea hypericifolia) u omHAM TIONYKyCTapHUKOM (Artemisia frigida).

Cpenu TpaBSHUCTBIX pacTeHHH 0Oojee BCero JIMHOKOPHEBHIIHBIX (51 BHA), CTEP’KHEKOPHEBBIX BHIOB — 35,
KOPOTKOKOPHEBHUIHBIX — 24 BHIa W Janee B yOBIBAIOIIEM MOpAIKe: KUCTeBbIe (7 BHIOB), CTOJIOHOOOpA3yIOIIHE,
IUIOTHO- ¥ PBIXJIOKYCTOBBIE TI0 3 BHIA, KITyOHEITyKOBUYHBIC M JTyKOBUYHBIC ITO 2 BUJA.

B ocHoBHOM TmeHOGIIOpa cocToUT M3 Me30puToB (68 BHAOB) M Kcepome3odutoB (57 BHIOB), KOIHYECTBO
kcepodutoB 15 BuIOB, uTo cocraBiser 10,7%. HebGoublnoe KoMUUeCTBO KCEPOPHUTOB MOAYEPKUBAET JIyrOBOW U
JIyrOBO-CTEITHON XapakTep LEeHO(IOPHI.

Cpenun IeHOTHYECKUX TPYII JOMHHHPYIOT JIyroBbIe BUBI (66 BunoB wiu 47,1%) u ctenHbie BUIH (42 BUa WiIn
30%), necubie Bumbl (22 Buma wim 15,7%), copubie Bumsl (10 BumoB mmm 7,1%). VX HaxoXAeHHE CBS3aHO C
nacrouiamu (Centaurea scabiosa, Cynoglossum officinale, Euphorbia microcarpa, E. uralensis) o0ounHamMu 10por
(Chenopodium album, Taraxacum officinale) cenpckoxo3siicTBeHHbIMU 3eMisiMu (Cirsium setosum, Vicia cracca) n
3a0pOIIEHHBIMHU JKHWIIMIHBIMY TIocTpoiikamu (Stellaria media, Urtica dioica).

Lenotnueckass npuypoueHHOCTb Adonis vernalis B NOCTaTOYHOW CcTeneHHM pa3HooOpasHo. B Hwusmennom
3aBoinkee Adonis vernalis pacTeT 1Mo MIMPOKUM XOJIMaM U CKIOHaM OallOK B pa3pekeHHBIX MyOHsKax, B [Ipexypanse
OH oOHuTaeT Ha OE3JECHBIX WM MOKPBITBIX PEIKOJIECHIMH CKIOHAX XOJMOB, B IOXKHOM 3aypaibe Adonis vernalis
BCTpeyaeTcs B cyxux 0opax, Ha ocTenmHeHHBIX tyTax. B CeBepo-3amagHoii wacti Anrae-CassHCKOM poBUHINH Adonis
vernalis TOCTaTOYHO OOBIYEH B CTEISIX U Ha OCTEIMHEHHHBIX J1yrax. B CeBepHoM Kazaxcrane Adonis vernalis TummaHOe
JyTOBO-CTEITHOE pacTeHHe I0XKHOI Jecoctenu. HaxoxaeHne ero B cTemHO# 30He Ha Teppuropuu Kokmerayckoit
BO3BBIIIEHHOCTH 00YCIIOBICHO OCOOBIMHU KIIMMAaTHYECKUMHU yCIOBHSIMH.

KuroueBnie ciioBa: Adonis vernalis L., uenonomyisiiusi, CeBepHbiii Kazaxcrah, cucremMarnyeckas CTPYKTypa,
9KOJIOTO-LIEHOTUYECKUE TPYIIIIBL.
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BIOLOGICAL FEATURES OF FORMATION OF EXTERIOR
AND PRODUCTIVITY OF ADAY HORSES IN THE CONDITIONS
OF THE MANGYSHLAK PENINSULA

Abstract. It is established that milk mares of the Kazakh horse of the Aday breed have on average live weight of
389.2 kg, height at the withers of 139.2 cm, an oblique body length of 142.1 cm, a chest girth of 167.6 cm and a
metacarpus girth of 17.5 cm.

Mares of the Kazakh breed of the Mangystau population surpass in the live weight and body measurements the
peers of Aday offspring. Namely, the live weight was 415.3 kg, the height at withers — 140.9 cm, the oblique body
length — 143.4 cm, the chest girth — 170.5 cm and the metacarpus girth - 18.3 cm.

In general, mares of the Kazakh horse of the Aday offspring are inferior to the minimum requirements for animals
of the elite class in height at withers, the chest and metacarpus girths. At the same time, 90% of mares correspond to
the 1 quality class.

In stallions — producers of the Kazakh horses of the Aday offspring, the live weight averaged 438.7 kg, and in
stud horses the Mangystau population — 449,8 kg. Body measurements in Aday horses were 145.2-147.5-169.8-18.5 cm,
in the Mangystau population — 145.6-148.1-172.2-18.5 cm, respectively.

Some regularities of growth and development of foals from birth to 30 months of age are established. A scale for
the development of young Aday horses has been developed.

Key words: Kazakh horse, exterior, the precocity of foals, growth and development.

Introduction. Production technology of mare's milk is considered as a set of systems and ways of
maintenance, feeding, milking, use of animals, the organizations of work providing a final product (mare's
milk, koumiss, horse meat) or intermediate product (replacements) [1].

The task of the technology as science is an identification of the trend appeared in the industry,
development, and application in practice of peasant farms of the most effective and economic productions
demanding the smallest expenses of time and material resources, providing creation of conditions for the
maximum use of biological capacity of animals [2].

The production technology of milk in each farm should take into account an efficiency level, a structure
of forage lands, a system and a way of mares maintenance, a provision with livestock premises and
possibilities of their reconstruction for a technology of this or that type, staffing and other features of the
economy [3].

At breeding of the Kazakh horses of the Aday breed, firstly, it is considered adaptiveness, secondly,
dairy productivity. Mare's milk is widely used freshly in the daily ration by the local population of the
Mangyshlak peninsula [4,5,6,7].
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Milking capacity of the Kazakh horses of the Aday offspring belongs to those productive qualities of
horses that are not affected by selective work.

Mare's milk and koumiss as useful foodstuff and dietary drink satisfying thirst, have popularity among
inhabitants of many regions of the world. Therefore koumiss-making is widely developed in Kazakh-
stan [3].

Under identical conditions of feeding, maintenance, and housing of mares of different breeds, their
traits differ in unequal efficiency both concerning quantity and quality. Therefore comparative studying of
economic and useful traits of horses promotes the right choice of breed for these or those specific conditions,
that opens big additional reserves in the increase in horse breeding production. At the same time, the
important value is studying of character and types of the interrelation of the main selection traits of milking
capacity: milk yield amount, the content of fat and protein in milk [1].

The research aims to study biological features of the formation of an exterior and dairy productivity
of the Aday horses in the conditions of the Mangyshlak Peninsula of the Republic of Kazakhstan.

Methods of research. Studies of biological features of the formation of the exterior and dairy
productivity of the Aday horses in the conditions of the Mangyshlak Peninsula were carried out in the
conditions of Taushyk LLP of Tupkaragan district of the Mangystau region of the Republic of Kazakhstan"
from 2018 to 2019.

For describing the development and constitutional type, experimental mares were measured and
weighed. In each animal, 4 measurements were undertaken: the height at withers, the oblique body length,
the chest girth and the metacarpus girth with a further determination of live weight [8].

The live weight of mares was established by weighing on monophonic scales at the beginning and the
end of lactation before morning feeding and drinking. The maintenance of milking mares is pasture [9].

Keeping of milk mares during the autumn and winter periods was stable-pasturable, and in the spring
and summer periods - pasturable.

Mares were milked 5 times a day, with breaks between milkings of 2-2.5 hours by hand.

During the autumn and winter periods, except pasturable vegetation, the mares were given the rough
and concentrated forages by classes taking into account the live weight and efficiency [9]. The commodity
milking capacity of mares was defined monthly during the lactation period by a method of control milk
yields, two times a month on two adjacent days. The dairy productivity was calculated taking into account
milk sucked out at night by a foal by a Saygin [.A. formula [10].

The chemical analysis of milk of mares was carried out in laboratories of Kazakh National Agrarian
University NJSC using the MilkoScan analyzer. At the same time, it was determined protein, fat and sugar
contents in milk. The percentage of the milk solids non-fat "MSNF" in milk was determined by the
difference of indicators of milk and the distilled water on the COMO scale. All experimental data were
processed by a biometric method, applied to small samples [11].

All experimental data were processed using the biometric method used for small samples [11].

Results of research.

Biological features of an exterior of the Kazakh horses of the Aday offspring. For receiving a total
zootechnic characteristic of development and constitutional type, the experimental mares were measured
and weighed. Data on live weight and body measurements of mares are provided in table 1.

Table 1 — Exterior of milking mares of the Kazakh horses of Mangystau population and Aday offspring

Mangystau populations Aday offspring Difference Elite
Indicators (n =15 animals) (n =15 animals) reliability | class standard
X+mx CV, % X+mx CV, % td
Live weight, kg 4153 £3.79 1.42 389.2+4.21 1.49 4.6 400-410
Measurements, cm:
Height at withers 140.9 +0.45 0.60 139.2 +0.50 0.57 2.5 143-144
Oblique body length 143.4+0.51 0.90 142.1+0.53 0.79 1.78 146-147
Chest girth 170.5+0.58 0.87 167.6 £ 0.621 0.81 3.4 168-170
Metacarpus girth 18.3+0.15 1.37 17.5+0.16 1.31 3.6 18.0
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In the Mangistau population, the difference in live weight, height at the withers, chest girth and
metacarpal girth is highly significant compared with the horses of the Aday offspring, td is 4.6; 2.5; 3.4 and
3.6 (P> 0.999). The reliability of the difference in the oblique body length is not high (td = 1.78), however,
the reliability according to the Student table is P>0.90.

In general mares of the Kazakh horse of the Aday offspring are inferior to the minimum requirements
for animals of the elite class in body measurements and live weight, however, comply with the first class
standard. The obtained data are new as for the first time in 40 years, complex investigations of the biology
of the formation of the exterior are conducted.

Table 2 shows the results of measurements and live weight of stallions — producers.

Table 2 — An exterior of stallions - producers of the Kazakh horse of Mangystau population and Aday offspring

Mangystau populations Aday offspring Difference Elite
Indicator (n =15 animals) (n =15 animals) reliability class standard
M+m CV, % M+m CV,% td
Live weight, kg 449 .8+ 368 468 438.7+4.16 4.27 2.0 420
Measurements, cm:
Height at withers 145.6 + 0.49 1.69 145.2+0.53 2.16 0.55 145 - 146
Oblique body length 148.1+ 0.64 2.17 147.5+0.71 2.33 0.63 147- 148
Chest girth 172.2 +0.66 1.76 169.8 +0.68 2.18 2.55 170 - 172
Metacarpus girth 18.5+0.15 5.03 18.5+0.19 6.11 - 18.5-19.0

The difference between live weight and chest girth between the Mangystau population and the Aday
offspring is reliably td = 2.0, and 2.55 (P> 0.99), the difference between the height at the withers, the oblique
body length is not significant, td = 0.55 - 0.63 (P<0.90).

The growth and development of foals of Kazakh horses of the Aday offspring

As can be seen from the data in table 3, the largest gain in live weight of foals of both groups is observed
from the age of 3 days to 1 month and amounted to 41.2 kg in colts and 40.4 kg in fillies. The average daily
gain was 1526 and 1496, respectively. From 1 month to 6 months of age, live weight gain is 84.3 kg in
stallions and 83.0 kg in mares.

Table 3 — Age-related dynamics of measurements and live weight of young Aday offspring of Kazakh horses (2018 birth rates).

Measurements, cm . . .
Age, N Height at Oblique body Girth Live weight, Average daily
months . kg gain, g
withers length Chest | Metacarpus
Colts

3 days 60 90.7 £0.51 78.2 +0.48 94.6 +0.67 10.7 £0.17 38.9£1.97 —
1 59 99.2+ 0.62 89.6 £0.59 104.1 £0.64 11.2+0.19 80.1+£2.09 1526
3 57 110.7 £ 0.61 102.6 £ 0.64 113.5 +£0.61 112.3+0.18 121.5+£2.17 450
6 55 118.7+ 0.67 113.2+£0.71 123.7+ 0.65 14.7+0.17 164.4+2.13 466
12 53 121.2£0.58 118.7 £ 0.66 134.2 £0.63 15.5+0.16 206.2 £2.72 231
18 50 128.7 £0.49 125.4+0.51 146.5 £ 0.60 16.5+0.15 281.7 £ 3.66 410
24 49 131.8 £ 0.54 128.3 +£0.53 150.7 £ 0.57 17.0 £0.15 301.3+3.68 108
30 49 139.4 £ 0.49 137.3 £ 0.50 155.4+£0.58 17.4+0.14 356.7 +£3.17 306

Fillies

3 days 62 89.4 £0.48 77.6 £0.53 93.8+0.57 10.5+0.13 37.4+1.68 —
1 62 97.2+0.51 88.4+0.55 102.5+0.53 11.0+0.12 77.8+2.01 1496
3 58 109.5 +0.47 102.1 £0.51 112.6 £0.50 11.7+0.12 118.3+2.24 440
6 56 117.4£0.49 111.3+0.47 121.2+£0.48 13.5+0.10 160.8 £2.42 462
12 56 119.5+0.42 116.1 £0.45 133.4+£0.46 14.6 = 0.09 194.7 +2.65 187
18 52 126.6 +0.37 123.7 +£0.44 145.3+0.51 152 +0.13 252.6 +£3.71 315
24 51 129.1 £0.35 127.2+0.42 149.2 £ 0.54 16.0+0.10 263.4 +£3.67 60
30 50 137.2+£0.32 135.6 £ 0.45 153.2+£0.50 16.3 +0.09 312.2 £3.69 270
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It is seen from the data in table 4, a slight increase in the format index with age occurred due to the low
growth intensity of the oblique body length. A higher increase in the index of girth of the chest occurred
due to the higher energy of the body growth in depth and width, and the metacarpus bones in thickness than
the growth of the bones of the chest limb in length. A high index of massiveness in colts is associated with
a faster increase in body weight over the growth of horses in height and length.

Table 4 — Age-related changes in the body indices of the Aday offspring of the Kazakh horses

Age, months N Body indices, %
’ of format | of girth of bone of massiveness
Colts

3 days 60 86.2 104.3 11.8 52.1
1 59 90.3 104.9 11.3 82.1

3 57 92.7 102.5 11.1 89.6

6 55 954 104.2 12.4 98.3
12 53 97.9 110.7 12.8 115.8
18 50 97.4 113.8 12.8 1322
24 49 97.3 114.3 12.9 131.6
30 49 98.5 111.5 12.5 131.7

Fillies

3 days 62 86.8 104.9 11.7 52.4
1 62 90.3 104.7 11.2 82.9

3 58 93.2 102.8 10.7 89.7

6 56 94.8 103.2 11.5 994
12 56 97.1 111.6 12.2 113.9
18 52 97.7 114.8 12.0 124.5
24 51 98.5 115.6 124 1224
30 50 98.8 111.7 11.9 120.9

Analysis of the growth and development of young Aday horses at the age from 3 days to 30 months
made it possible to establish patterns of growth and development of foals. Based on these materials, we

developed a scale for the development of young Aday horses (table 5).

Table 5 — Development scale for young Aday horses (minimum requirements)

Measurements, cm . .
Age, . . . Girth Live weight,
months Height at withers Oblique body length Chest Metacarpus kg
Colts
3 days 90 78 94 10.5 38
1 99 89 104 11.0 80
3 110 102 113 12.0 121
6 118 113 123 14.5 164
12 121 118 134 15.5 206
18 128 125 146 16.5 218
24 131 129 150 17.0 301
30 139 137 155 17.0 356
Fillies
3 days 89 77 93 10.5 37
1 97 88 102 11.0 77
3 109 102 112 11.5 118
6 117 111 121 13.5 160
12 119 116 133 14.5 194
18 126 123 145 15.0 252
24 129 127 149 16.0 263
30 137 135 153 16.0 312
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Conclusions. According to our development scale, the smallest indicators of stallions at 6 months of
age should be at least 118 cm in height at the withers, not less than 113 c¢m in oblique body length, 123 cm
in chest girth, 14.5 cm in metacarpus girth and no less than 164 kg of the live weight. Fillies of the same
age should have these indicators, respectively 117-111-121-13.5 cm and a live weight of at least 160 kg.
Stallions at the age of 30 months should have a measurement of at least 139-137-155-1.0.0 cm and a live
weight of at least 356 kg and fillies - 137-135-153-136.0 cm and a live weight of 312 kg, respectively.

The working out of the development scale of young Aday horses allows us to monitor the development
of young stock and contribute to the timely identification of some violations of horse breeding technology.
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MAHFBIILIAK TYBETT JKAFJAMBIHIA AJIAM KBLIKBLIA PBIHBIH OHIMILIITTHIH,
’KOHE DKCTEPLEP KAJIBINTACYBIHBIH BHOJIOT USLIBIK EPEKIIEJIKTEPI

AHHOTanMsl. AZlail KbUIKBUIAPBIHBIH SKCTEPhEPIHHIH KaNbIITACybIHBIH OUOJIOTHSUIBIK €PEKIICTIKTEPI MEH CYT
eHiMaLIiri ManHpiwiak Tyoerinaeri Tynkaparan aynansiagars! « Taynisixy JKIIC niapya KoskalbIFbIHIA XKYPri3uii.

Kazak »bUIKbLIAPBIHBIH a/1aii TapMaFbIHBIH OpTalia Tipi caaMarsl 389,2 Kr, MOKTHIK OuikTiri 139,2 cM, Kurai
y3bIHABIFBI 142,1 cM, KeKipek opambl 167,6 cM KaHe KUTIHIIIK opambl 17,5 cM.

MasnrbicTay NONYJISLUUSICHIHAAFBI Ka3akK JKbUIKbUIAPHI a/1alif TapMarbl OMenepiMeH CalbICThIPFaHAa, Tipi calMarsl
JKOHE JICHE eIeM iepi OoWbIHITa OachIMBIpaK. Atam aiiTkanna, 415,3 kr, MOKTHIK OnikTiri 140,9 cM, KUFaIl Y3bIHBIFBI
143.,4 cM, kekipek opambl 170,5 cM, jxoHE KUTIHIIIK opaMsl 18,3 cM.

Kanmpuiait anFanna, Ka3ax *KbUIKbUIAPBIHBIH aJjail TapMaFrsl JINTA KJIACTHI KaHyapllapFa KOHbUIATHIH TalanTapra
JIeHe oJIeMIepi )KoHe Tipi camMarsl OOMBIHINA colikec KenMeiai, Oipakra OipiHIIi Kiacka colkec Kenemi. AJBIHFaH
MOJIMETTEp KaHa OOJIbI TaObLIa/ibl, COHFBI 40 XKbUI ILIIHIE IKCTEPbEP/IiH KAIBIITACY OHOJIO-TUSCHIHBIH KOMILIEKCTI
3epTTeNyi XKYPriziii.

Kazax >XKpIIKBIIApBIHBIH a/1aii TapMarbIHBIH opTamia Tipi caiaMarsl 438,7, an MaHFBICTAY HOMYJISAIHMSACHIHIA —
449,8 kr. Anaii TapMarbIH/a AeHe ememMaepi - 145,2-147,5-169,8-18,5 cM, MaHFbICTAY MOMYJISIUACHIHIA COUKECIHIIE
145,6-148,1-172,2-18,5 cm.

KyeranapasiH TysuFanbiHaH Oactarm 30 aiiiibIkKa JeiiH ecyl MEH 3aHIbUIBIFBI aHBIKTANIBL. AJail KBUIKbUIA-
PBIHBIH KYJIBIHIAPBIHBIH JIaMy LIKaJIachl )Kacajlibl.

Koc Tontarbl KyJIbIHIAPIBIH Tipi caIMarbIHBIH KapKBIHIBI KOCYB! 3 KYHIIK jkacrieH | aiijja OpbIH ajlajibl )KoHE
airpipapaa — 41,2 xr xxoHe Ouenepne 40,4 kr kypaapl. OpTarma ToyIiKTIK eciM colikecinmre 1526 xxone 1496 T Kypasl.
1 afimaH 6 aitra melin Tipi canMak eciMi aitreipapna 84,3 kr, ouenepae 83,0 Kr Kypasl.

MyHpa ToyIKTIK eciM coiikecinmie 458 sxone 45 1T Kypanbl. 6 aiinan 12 aiinbsIK apabIFeIHIA KYIBIHAAPAA OpTaIia
TOYJIKTIK ©ciM TeMmeHaei i xoHe 213 sxoHe 187 r Kypajbl, 01 KYJIbIHAAPABIH 63 OCTIHIIE allFalliKbl KbIC-TaybIMEH
CHUIMATTANAMIbI.

Anail KbUIKBUIAPBIHBIH KYJIBIHAAPBIH 3 KYHIIK jkoHe 30 aiIbIKTHIK apajbIFbIHAa ©CYl MEH IaMyblH Taljiay
KYJIBIHIAP/IbIH ©CY MEH JJaMbl 3aH/IbLIBIKTAPBIH aHBIKTayFa MYMKIHAIK Oep/ii. ATaliFaH MOJIIMETTEpAIH Heri3iHae agai
KBUIKbIJIAPbI KYJIBIHAAPBIHBIH 6CY IIKAIACh Kacaibl.

Bi3 »xacaraH gaMmy IIKajJachlHA COMKeC 6 ailNIbIK alFbIpiapra KOHbUIFAH MUHHMAJIbI KOPCETKIIITED MIOKTHIK
Oumikriri OofipiHIIa 118 cM, KuFamnn y3eiHABIFH 113 cM, Kekipek opamsl 123, xiniHmn opamsl 14,5 cM jkoHe Tipi caJMarbl
164 xr xem emec. Ocbl )KacTarbl Ouenep Kenecinei kepcerkimrepre ne 6omyst kepek 117 — 111 - 121 — 13,5 xxaHe Tipi
canmarbl 160 kem emec. 30 ainbIK aiirsipiapaa gexe exmemzaepi 139 - 137 - 155 — 17,0 cm xaHe Tipi canmarsl 356 kr
JoHe Omenep corikecinme 137 - 135 - 153 — 16,0 cMm >xoHe Tipi canmarsl 312 Kr keM 601Maybl Kepek.

Aqaif KBUIKBUTAPB KYIBIHIAPEIHEIH OCY IIKaTaChlH Kacay KYJIBIHAAPABIH JaMybIH OaKbUIayFa MYMKIHIIK Oepi
JKOHE Jiep Ke3iHAe KBUIKBI 6Cipy TEXHOJIOTHACHIH/IA OPBIH aJIFaH KaTeikTepAi TabyFa MYMKIHIIK Oepi.

TyiiiH ce3aep: Ka3akx >KbUIKBICHI, 3KCTEPhEP, KYJIBIHAAPIBIH KETHIIY1, 6CY MEH JaMy.
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BUOJIOI'MYECKHUE OCOBEHHOCTHU ®OPMUPOBAHUA DKCTEPBEPA
U IMTPOAYKTABHOCTH AJAEBCKHX JIOIHAIEH B YCJIOBHUAX IMOJYOCTPOBA MAHIBIIJIAK

AnHoTtanusi. McciaenoBanus 1o HM3y4eHHIO OMOJOTHYECKMX OCOOCHHOCTEH (opMHpOBaHMS SKCTEpbepa U
MOJIOYHOH MPOJYKTHBHOCTH aJlaeBCKUX Jiomazed B ycnoBusix [lomyocTpoBa MaHTHIIUIAK MPOBOAMIN B YCIOBHUSIX
TOO «Taymsik» Tymnkaparanckoro paiioHa.

Y CTaHOBNIEHO, YTO JOWHBIE KOOBLIBI Ka3aXCKOU JIOIMIAAN aaeBCKOIOOTPO/IbsI UMEIOT B CPEJHEM KHUBYIO MaccCy
389,2 kr, BeIcOTY B X0JKe 139,2 cM, Kocyro umuHy Tynosuiia 142,1 cM, ooxsar rpyau 167,6 cM u o6xBar mict 17,5 cM.

KoObu1bl Ka3axCKOM JIOMIAAX MAHTHCTAyCKOH MOIMYJISIMU MPEBOCXOMAAT 10 JKUBOW Macce M IpoMepaMm Telia
CBEPCTHHII aJ]aeBCKOT0 OTpobs. B wacTHOCTH, %uBasi Macca coctaBuia 415,3 kr, Beicota B xonke 140,9 cMm, kocas
JuinHa Tynosuia 143,4 cMm, o6xBat rpyau 170,5 cm 1 o6xBat msictu 18,3 cm.

B 1eiom koOBLIBI Ka3aXCKOM JIOIIAIN aaeBCKOTO OTPOJIbS YCTYNAIOT MUHUMAIIBHBIM TPEOOBaHUSAM, NPEIbsIB-
JISIEMBIM K )KMBOTHBIM KJIacca 3JIMTa [0 IPOMEpaM M KMBOI Macce, 0JJHaKO COOTBETCTBYIOT CTaHAAPTY IEPBOTO Kiacca.
[TomydeHHbIE faHHbBIE SBISIOTCS HOBBIMH, TakK Kak BIepBble 3a 40 JeT mpoBeAEHBI KOMIUICKCHBIE MCCIIEIOBAHUS
Omonoruu GOpMHUPOBAHUS IKCTEPHEPA.

VY xepebuoB — MPOM3BOANTENEH Ka3aXCKUX JIOLIAJEH agaeBCKOrO OTPOJIbs )KMUBasi Macca B CPEIHEM COCTaBHIIa
438,7, a manrucrayckor nomyisamun — 449,8 xr. IIpomeps! Tena COCTaBHIN Yy alaeBCKOTo OTpoabs — 145,2-147,5-
169,8-18,5 cm, MaHTUCTayCKON MOMYJISIIIA — COOTBETCTBeHHO 145,6-148,1-172,2-18,5 cm.

YcTaHOBJIEHBI 3aKOHOMEPHOCTH POCTa M Pas3BUTHA KepeOsAT oT poxaeHus 10 30 MecsuHOTo BO3pacTa.
Pa3pabotana mikana pa3BUTUS MOJOIHSAKA aIalCKUX JIOIIAJICH.

HauGonpumii mpupoct KUBO Macchl y xKepeOsaT 00enx rpyI HabroiaeTcs oT 3-X JHEBHOTO Bo3pacra 1o 1 Me-
csia u cocraBui 41,2 kr y sxepedunkoB u 40,4 kr y koObU10K. CpeiHECY TOUHBIH TPUPOCT COCTABUII COOTBETCTBEHHO
1526 u 1496. C 1 MecsiaHOTO 10 6-TH MECSYHOTO BO3pacTa IMPUPOCT KUBOHW MACCHI COCTABIISIET y xKepeOunkoB 84,3 kr,
y koObu10K 83,0 KT.

CpeaHecyTOUYHBINM IPUPOCT MPHU ITOM COCTaBUI cOOTBETCTBEHHO 458 1 451. C 6 — T 10 12 MecsyHOrO Bo3pacrta
CpeIHECYTOUHBIE PHPOCTHI y )KEePEOST CHIKAIOTCS U ObUTH paBHEI 213 1 187 T, 9T0 00BACHICTCS CIOKHOCTHIO TIEPBOM
CaMOCTOSATENFHOM 3UIMOBKH JKEPeOsT.

AHanu3 pocTa ¥ pa3BUTHs MOJOTHSIKA aNaiicKuX Jomazaei ¢ 3 — X gHeBHOTO A0 30 MECSYHOro BO3pacTa Jail
BO3MO)KHOCTh YCTAHOBHTH 3aKOHOMEPHOCTH POCTa M Pa3BUTHs kepeOsT. Ha ocHOBaHMM 3THX MaTepuanoB HaMu
paspaboTaHa mIKaga pa3BUTHs MOJIOTHIKA aTailiCKHIX JIOIAIeH.

CornacHo pa3pabOTaHHOW HaMU LIKaJbl Pa3BUTHS, MUHUMaJIbHbIE TI0KA3aTeNn JXepeOYHKOB B 6-TH MECSIYHOM
BO3pAcTe JOJDKHBI OBITH MO BBICOTE B XOJKe He MeHee 118 cm, kocoil muHe TynoBuia He MeHee 113 cm, oOxBaty
rpyau 123 cMm, ooxBary nsicti 14,5 cM u xxuBasi Macca He MeHblIe 164 kr. KoObUIKK 3TOT0 jKe Bo3pacTa JI0JKHBI UMETh
9TH MOKazaTelau cooTBeTcTBeHHO 117- 111- 121 — 13,5 u xuByto maccy He Hmxe 160 kr. XKepedunkn 30 mecsaHOTO
BO3pacTa JOJDKHBI UMETh TIpoMepsl He MeHee 139- 137- 155 — 17,0 cM 1 KuByro Maccy He HIKe 356 KT U KOOBUIKH
cooTBeTcTBEHHO 137 - 135 — 153 — 16,0 cm u xuByro maccy 312 kr.

Pa3paboTka mkaisl pa3BUTHS MOJIOAHSKA aIaliCKHX JIOMIaAeH 1aJI0 BO3MOXHOCTh BECTH KOHTPOJIb 32 Pa3BUTHEM
MOJIOZHSAKA U CHOCOOCTBOBAJIAa CBOEBPEMEHHOMY BBISBICHHIO HEKOTOPBIX HAPYIICHWH TEXHOJIOTHH BBIPAIINBAHUS
Jomaznei.

KnroueBble ci10Ba: Ka3axckas JIOMIab, SKCTEPLEP, CKOPOCIIEIOCTh JKepeOsT, POCT U pa3BHUTHE.
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PATHOPHYSIOLOGICAL ASPECTS OF GOAT FALSE
PREGNANCY (HYDROMETRA) AND MODERN METHODS
OF ITS DIAGNOSIS AND THERAPY

Abstract. The article considers the unique, not described in the domestic scientific and educational literature, the
dishormonal pathology of the reproductive sphere of goats. The disease is characterized by prolonged anaphrodisia,
the persistence of one or more functionally active corpus luteum in the ovaries and hydrometra - volumetric increase
in the size of the uterus due to effusion of sterile serous fluid into its cavity. Hydrometra is a leading diagnostic sign
of the disease. The research aimed to analyze the data of foreign literature on epidemiology, pathophysiology,
diagnostics, and therapy of false pregnancy (hydrometra) in goats.

Based on the analysis of foreign literature data, the epidemiological characteristics of the disease were
determined. It was found that the hydrometra is a fairly common pathology and is recorded on average in 4.2% of
goats. The risk group includes goats aged 6...8 years and older. A hereditary (familial) predisposition of milk goats to
the development of hydrometra was revealed. latrogenic factors also have a significant effect on the frequency of
incidence: hormonal treatment of goats during and/or out the estrous season with progestins alone or in combination
with gonadotropin in the serum of mares.

The etiology of pseudopregnancy, as well as the cause-effect relationship between the persistence of the corpus
luteum and the development of hydrometra have not been fully established. Retention of the corpus luteum always
precedes and accompanies the development of hydrometra. Spontaneous regression of the persistent corpus luteum
leads to interruption of pseudopregnancy and emptying of hydrometra.

Violation of the external regulation with prostaglandin of the functional activity of the corpus luteum, apparently,
plays a pivotal role in the pathogenesis of the disease. According to the profile of progesterone in the blood, it was
found that the duration of false pregnancy is an average of 150.3+£23.5 days.

Visual echography is the main diagnostic method of false pregnancy. The diagnosis of the disease is based on the
detection of hypoechoic fluid in the uterine cavity in the absence of placentas and fetuses in the uterus.

Prostaglandin therapy is a pathogenetically substantiated and quite effective method of treating hydrometra.

Key words: goats, pseudopregnancy, persistent corpus luteum, hydrometra, treatment.

False pregnancy (hydrometra) is a rather common dishormonal pathology and cause of infertility in goats.

This disease is characterized by prolonged anaphrodisia, the persistence of one or more functionally
active corpus luteum in the ovaries and a volume increase in the size of the uterus due to transudation
(effusion) into its cavity of a sterile serous liquid (hydrometra).

In sheep and goats, the hydrometra is the main clinical and sonographic manifestation and the leading
diagnostic sign of false pregnancy. In animals of most other species (for example, females of cattle and
carnivores), hydrometra is an independent disease. Pathogenetically, it is not associated with persistent
progesteronemia. The basis of its development is relative or absolute hyperestrogenism associated with
chronic anovulation and accompanied by glandular cystic endometrial hyperplasia [1].

The literature provides different data on the frequency of spread and risk factors for the development
of pseudopregnancy in goats. [2,3,4,5,7,13,15,16,17,18,19,20,21].
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Table 1 — Frequency of extension of pseudopregnancy (hydrometra) according to ultrasound data

Authors Number Of them with hydrometra

of studied goats animals %

R. Duquesnel et al., 1992[5] 11011 271 2,5
J.W. Hesselink, 1993 [7] 550 50 9,0
J.W. Hesselink, L. Elving, 1996 [8] 483 50 10,35
T. Wittek et al., 1997, 1998 [15,16] 2434 143 5,87
M. Batista et al., 2001[4] 1321 43 3,26
J. L. Martel, 2001 [17] 1360 45 3,31
E.S. Lopes Junior et al. 2004 [13] 23 7 30,4

E.P.B.X. Moraes et al., 2007 [18] 143 13 9,1
G.N. Purohit, J.S. Mehta, 2012 [19] 425 26 6,12
A. Milovanovic et al., 2016 [20] 47 7 10,45
A.LR.S. Maia, et al., 2017 [21] 2680 268 10,0
T. Barna et al., 2017 [3] 3355 46 1,37
M. Almubarak et al., 2018 [2] 378 40 10,6
Total 24210 1009 4,2

According to transrectal and transabdominal ultrasound examinations on pregnancy and infertility, the
frequency of extension of hydrometra in goats ranges from 1.3 to 30.4% and averages 4.2% (table 1).

There are convincing data on the hereditary (familial) predisposition of goats to the development of
hydrometra. A study by Dutch scientists [8] showed that risk of developing pseudo-gestation in sexually
mature Dutch white milk goats born from mothers with hydrometra is 4.2 times higher (37.8% versus 9.1%)
than goats born from mothers with no history of complications in this pathology.

Contradictory results on the effect of dairy productivity on the frequency of extension of hydrometra.
According to some materials [7,18], high dairy productivity is one of the risk factors for the development
of pseudopregnancy; according to others [2,15,16,20], this factor does not affect the frequency of extension
of hydrometra in milk goats.

The development of pyometra is also facilitated by iatrogenic factors: hormonal synchronization of
estrus and ovulation [4], induction of estrus out of the season with the use of progesterone or its synthetic
analogues alone or in combination with pregnant mare serum gonadotropin (PMSG) [2,3,4,5,20,15,16]. The
risk of developing pseudopregnancy in the hormonal-induced reproductive cycle is 4 times higher than in
the natural reproductive cycle [2]. However, according to the data of some researchers [13, 18], hormonal
treatment is not a risk factor for the development of hydrometra in goats.

The disease is found only in animals of average and above-average fatness. In this case, the risk of
developing hydrometra in goats above-average fatness is 3.4 times higher than in animals with an average
fatness [2]. The season of the year, the number of lambing, the type of feeding and the housing system do
not affect the frequency of extension of hydrometra in goats [2].

The etiology of pseudopregnancy, as well as the causal relationship between the persistence of the
corpus luteum and the development of hydrometra are not fully established. Retention of the corpus luteum
always precedes and accompanies the development of hydrometra [15,16,22,23,24]. Spontaneous regression
of the persistent corpus luteum leads to interruption of pseudopregnancy and emptying of the hydrometra.

There is convincing experimental evidence showing that a violation of the external prostaglandin
regulation of the functional activity of the corpus luteum plays a pivotal role in the pathogenesis of the
disease. It is proved that the uterus in the absence of pregnancy with prostaglandin F2alfa (PgF2a) controls
ovarian function: causes regression of the corpus luteum of the reproductive cycle [1,25]. Active
immunization of goats against PgF2a leads in 63.6% of cases to the formation of a persistent corpus luteum
with the development of the luteal phase of hydrometra on the 31st... 38th day [12, 24]. According to the
profile of progesterone in the blood, the authors found that the duration of false pregnancy is quite
comparable with the true one and lasts 150.3+23.5 days on average (with fluctuations from 103 to 168 days).

The corpus luteum of false pregnancy (as well as the true one) is very sensitive to the luteolytic effects
of PGF2a and its synthetic analogue, cloprostenol. The effectiveness of the induction of luteolysis when
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they are assigned to goats with hydrometra approaches 100%. With almost the same effectiveness,
termination of false pregnancy in goats can also be done with oxytocin [26]. It is assumed that oxytocin,
produced by the corpus luteum at the end of the luteal phase of the reproductive cycle, binds to special
oxytocin receptors in the endometrium, activates prostaglandinogenesis and the release of PGF2a from its
cells [6]. However, it should be noted that the active immunization of goats against oxytocin, although it
helps to delay the reverse development of the corpus luteum (by about 10 days), does not lead to the
development of hydrometra [6].

Pathophysiological factors that block the production of prostaglandin F2a by the endometrium and
cause the development of false pregnancy (the symptom complex “persistent corpus luteum - hydrometra™)
remain poorly studied. The specific cause of the appearance of hydrometra in most cases remains
undetermined; in 17.9-20.0% of cases, it is associated with intrauterine death of the fetus with a gestational
age of 40-90 days [15,16,21].

With the development of false pseudopregnancy, the estrus stops. The general state does not suffer.
Biochemical and clinical indicators of blood are within the physiological norm [21]. In blood plasma, the
progesterone content is always higher 2 ng/ml [5,7,8,26,24] or 1 ng/ml [21,15,16]. The concentration of
estrogen in the blood of goats with hydrometra is higher than in the stage of diestrus, but lower than in
animals with a physiologically developing pregnancy [21,15,16].

There were no significant differences in the content of prolactin in the plasma of peripheral blood of
goats with a false and physiological pregnancy [12,15,16].

With a pseudo gestation period of approximately 30 days, serous fluid begins to accumulate in the
uterine cavity. Its volume can vary from 0.1 or less to 8 or more liters [5,9,26] and on average reaches:
according to some data [15,16] — 2.98+2.1 liters, according to others [28] - 13.7+6.0 liters. When a large
amount of secretion accumulates in the uterus, a bilateral increase in the volume of the abdomen is observed.
At the same time, in lactating goats, a decrease in dairy productivity is noted, in non-lactating goats in the
late stages of pseudo gestation, on the contrary, there is breast hypertrophy (gigantomastia) and its
preparation for new lactation. At the end of a false pregnancy, spontaneous involution of the persistent
corpus luteum occurs. A decrease in the concentration of progesterone in blood plasma (below 1 ng/ml)
leads to the disclosure of the cervix, activation of the contractile activity of the myometrium and the
emptying of the hydrometra.

During laparoscopic and post-mortem examination of the internal genital organs in pseudopregnant
goats, the volume increase in the size of the uterus is diagnosed due to the accumulation of fluid in its cavity.
In the ovaries, along with the corpus luteum, vesiculate follicles larger than 5 mm are detected, sometimes
ovarian cysts. The walls of the uterine horns are thinner and translucent. A histological examination of the
mucous membrane indicates cystic atrophy of the endometrium [16].

The contents of hydrometra is a sterile serous or (extremely rare) mucous transudate produced by the
endometrial glands [15,16]. When inoculation, it does not give bacterial growth. In terms of osmolarity, the
contents of hydrometra correspond to, and in chemical composition differ from blood plasma, as well as the
contents of amnion and allantois (table 2).

Table 2 — Physico-chemical composition of the fluid from the uterine cavity of goats with hydrometra [15,16]

Parameter M=£m
Fluid amount, | 2.98+2.1
pH 7.4+0.1
Osmolarity, mosmol/l 294.0+15.6
Glucose, mmol/l 0.5+0.53
Urea, mmol/l 6.4+2.8
Phosphates, mmol/l 0.03+0.09
Sodium, mmol/l 100.9+28.8
Potassium, mmol/l 9.7£7.5
Calcium, mmol/l 7.6+4.5
Chlorides, mmol/l 123.0+32.2
Total protein, g/l 4.05+3.6
Albumins, g/l 0.9+1.5
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Visual echography is recognized as the main and most informative method for the diagnosis of
pseudopregnancy, which allows one-time or two-time (with a break of 2 weeks) examination to differentiate
false pregnancy from the true one. The optimal time for conducting an echographic study is 40... 70 days
after insemination [12,25,15,16]. When researching during these periods at physiological pregnancy, it is
possible to visualize its direct signs: the fetus or its body parts, contraction of the cardiac muscle, placenta;
at false pregnancy — hypoechoic fluid in the absence of the placenta and fetus in the uterus, respectively [10].

When interpreting the results of visual echography, it should also be taken into account that an
accumulation of fluid contents in the uterine cavity can also be due to pyometra. With pyometra, hyperechoic
diffuse inclusions appear in the uterine cavity, due to which its contents become cloudy: the "snowstorm
phenomenon" [9]. Hyperthermia, neutrophilia, leukocytosis with a shift of the leukocyte formula to the left
also serve as very specific manifestations of pyometra, reflecting the inflammatory nature of the disease.

For therapy of hydrometra, some drugs have luteolytic and uterotonic properties — native prostaglandin
F-2 alpha (PgF2a) or its highly active synthetic analogue, cloprostenol (table 3). The latter in its biological
(luteolytic) activity is approximately 50 times higher than natural PgF2a and for this reason, preparations
based on it are prescribed to goats in much lower doses [1].

The protocols and clinical efficacy of using PgF2a and its analogue cloprostenol in goats with hydro-
metra are given in table 3.

The analysis of the data given in table 3 indicates that the effectiveness of prostaglandin therapy
depends on the administration regimen of drugs based on natural PGF2a and cloprostenol. When
administered once, they get very unstable and unacceptable for practice results. So, according to L.R.S.
Maia et al. [21], after the first injection of cloprostenol (in the submucous membrane of the vestibule of

Table 3 — Clinical efficacy of treating hydrometra in goats with preparations
of native PgF2a and its synthetic analogue, cloprostenol

Authors Number Drugs anq Notes
of animals treatment regimen

Cloprostenol - twice with a | All animals recovered. After recovery, experimental goats for

break of 11-12 days IM at a | 11 days were injected intravaginally with progestogen sponge

T Barna dose of 250 mcg; Antib?otics contair}ing 30 mg of flugestron acetate, as Wel} as (48 hours before
'et al 25 were glso used fqr al.l amma}ls removing the gponge) 400 U of PMSG (in/m) and 5 mg of
2017 [’3] (Baytril - three injections with | dinoprostum, (in/m). 42 hours after removal of the sponge, the
a break of 2 days) and once | goats were kept in place with billy goats for 2 days. According to

in/m 5 ml of vitamin AD3E the proportion of fertilized animals, the effectiveness of the

method was 64%

E.P.B.X. Native drug PGF-2alfa | The therapy's effectiveness was monitored by ultrasound. After
Moraes et (lutalysis, Pfizer) once or twice | the first injection of the drug, 10, or 76.9%, animals recovered and
al., 2007 13 (according to the clinical | were rutting, after the second, other 3, or 23.1%, goats had estrus.

[18] situation) with a break of 11 | After mating with a billy goat in a spontaneously developed

days IM at a dose of 0.5 mg reproductive cycle, all animals became fertile
Dinoprostum once IM at a dose | After a single hormonal treatment, 40% of goats had estrus seeded
20 of 5 mg and were naturally inseminated. Of these, only 15% became
JW. fertile. At the same time, in 9, or 45%, experimental goats there
Hesselink, was recorded a relapse of the disease
1993 [7] Dinoprostum twice with a | After two courses of prostaglandin therapy, 48.3% of experi-
29 break of 12 days IM at a dose | mental animals were fruitfully inseminated and rutting. One goat
of 5mg (3.4%) had a backset of the disease
Cloprostenol in the submucosa | According to ultrasound investigation, after the first injection of
of the vestibule of the vagina at | the drug, complete emptying of the uterus from the fluid contents
a dose of 37.5 mcg three times | was recorded in 50% of animals, after the second and the third
LR.S with a break of 10 days. On 5 | ones - in 95 and 100%, respectively.

S day from the start of treatment, | On 90th day after mating with a billy goat, in 11, or 55%,
Maia et . __— .
al.. 2018 20 1 ml (2§ mcg) qf Gestraga'n experimental goats, the echographic signs of normally developing

EZI] Plus (a highly active synthetic | pregnancy were revealed. On 45-90 days after the therapy course,

GnRH analog) or 1 ml 0f 0.9% | according to the Echographic diagnostics data, in 4, or 20%,

sodium chlo-ride solution (10 | experimental goats there was recorded a backset of the disease.

animals in each group) were | The authors concluded that additional hormonal treatment of goats

administered with a highly active GnRH analogue (5 days after the treatment
start) does not improve treatment results
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vagina at a dose of 37.5 mcg), a complete emptying of the uterus from the liquid with restoration of estrous
cycle occurs only in 50% of goats with hydrometra, when, after the second and third injection of the drug -
in 95 and 100% of animals, respectively. According to J.W. Hesselink [7], a single administration of
dinoprostum intramuscularly at a dose of 5 mg in goats with hydrometra provides restoration of estrus
cyclicity in only 40%, and fertility in 15% of animals, respectively. Other disadvantages of the single
injection method are the high recurrence rate of the disease —45.0% [7].

Good, suitable for practice results were obtained with two-, three-fold or differentiated, under the
control of ultrasound investigation, one/two-fold (according to the clinical situation) administration of drugs
based on natural PGF2a and cloprostenol.

At two- or three-time administration of these drugs, the effectiveness of prostaglandin therapy in the
proportion of fertilized animals reaches 48.3-77.8% [3,10,14,23,24].

Conclusions. Pseudopregnancy, or false pregnancy, is a dishormonal pathology, the leading diagnostic
feature of which is hydrometra - the accumulation of a variable amount of sterile serous fluid in the uterine
cavity.

It occurs in goats of reproductive age. The risk group includes goats aged 6...8 years and older. A
hereditary (familial) predisposition of dairy goats to the development of hydrometra was revealed.
Iatrogenic factors also have a significant impact on the incidence rate: hormonal treatment of goats during
and/or out of estrus with progesterone alone or in combination with pregnant mare serum gonadotropin.

Visual echography (ultrasound) is the main diagnostic method for false pregnancy. The diagnosis of
the disease is based on the detection of hypoechoic fluid in the uterine cavity in the absence of the placenta
and fetus in the uterus.

Prostaglandin therapy is a pathogenetically substantiated and quite effective method of treating hyd-
rometra.

Source of funding: Extrabudgetary funds of the Russian State Agrarian University — Moscow Agricul-
tural Academy named after K.A. Timiryazev.
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EHIKIAE KAJT'AH BYA3JBIIBIK HATO®U3NOJOI'UAJIBIK ACHEKTIJIEPI (TUAPOMETPJIEP)
7KOHE OHbIH TUAT'HOCTUKACBHI MEH TEPAIIUSACBIHBIH KA3IPI'I 3AMAHI'BI 9IICTEPI

AHHoTanus. Makanaga OTaHABIK FRUIBIMH JKOHE OKYy o/leOHeTiHAe cumaTTalMaraH Oiperel, emkiHiH pempo-
OYKTHBTI CaJIaChIHBIH JMCTOPMOHAIABIK IATOJOTHACH KapacThIpbulaibl. Aypy y3aK aHa(pomu3HsAMEH, aHaJbIK
6e3neri Oip Hemece OipHele (GyHKIMOHAI I OSJICEH/l Capbl JCHENEP/IiH ePCUCTEHIUCHIMEH JKOHE THIPOMETpaMeH
CHIATTaNaAbI-KaThIPIbIH KOJIEeM/Ii YIIFalObIMEH, OHBIH KyBICBIHA CTEPHIIB/II CEPO3/bl CYHBIKTHIKTBIH TYCYi CaliapblHaH
cunattanazapl. [mapomMerp-aypyIblH KETEKIIl AUarHOCTHKAIBIK Oenrici.

3epTTeydiH MakcaThl — CIIKiI 1HJACTi, MaTo(QU3MOJIOTHS, JTUATHOCTHUKA KOHE JKAJIFaH Oya3[bUIBIKTBI €MLY
(rumpometpiaep) OOWBIHINA MIETENIK 9e0HeT MTIMETTEpiHE Tajiay KYPrizy.

leren omebueTiHiH NepeKTepiH Tajnay HETi3iHIe aypyIblH SMHUIEMHUOIOTHUIBIK ePeKIIeNIKTepi aHbIKTaIIbI.
I'mapomerp eTe KeH TaparaH MaTOJOTHsI OOJIBIN TAaOBLIATHIHBI JKoHE opTama anraHna 4,2% emkine TipKeIreHmiri
anbpIKTaIel. Kayim ToObIHa 6...8 Kac >KoHe OfaH YIJIKEH KacTarbl emikiitep skataabl. CYyT emKijIepiHiH THApOMeTp-
JepIiH JaMyblHA TYKBIM KyaJaWThIH (OTOACBUIBIK) OEHIMILNIri aHBIKTANABl. AYpYHIIaHIBIK KHUUITiHE STPOTCHII
(hakTopap Ia eneyi acep eTei: KBIHBICTHIK MayChIM Ke3iH/Ie )KoHe/HeMece 0/1aH THIC IPOTECTHHIACPMEH 03 OeTiHIIe
HeMece KyJIbIH Ouesiepi capbICybIHbIH TOHAIOTPOIMHMEH OIPIKTIpIll eHIKiIepAi TOPMOHAIIBIBI OH/IEY.

XKanran Oyas3IpUIbIK 3THOJIOTHSACHL, COHOal-aK, capbl JEHEHIH NePCHCTEHLMACH MEH T'MAPOMETPHIH IaMybl
apaceIHIarel ceOemn-cangapiblK e3apa OalmaHbIC aHBIKTaIFaH >KOK. Capbl JEHEHI ycTay opHailbIM THAPOMETPIiH
JlaMybIHa BIKNaAI erefi. [lepcHCTeHTTI capbl A€HEHIH KEHETTeH PEerpeccHsChl KalfaH Oya3/AbUIBIKTBI Y3yre >KoHE
THIpOMETpIIepAl OocaTyFa oKemnei.

Capsl eHeHIH (QyHKIMOHAIIBIK O€JICEHIUNIrHIH ChIPTKBI MPOCTAarIaHIUHl PeTTeNyiHiH OY3bUTYbl aypyablH
MATOTCHE31HE JKETEeKIi pei artkapaabl. KaHnarel mporecTepoH OciiiHi OOMBIHINIA KadFaH Oya3fbUIBIK Y3aKTHIFBI
oprama 150,3 = 23,5 toym.
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Busyannel sxorpadusi-kanran Oya3fbUIBIKThl JHMAarHOCTHKAIAYIbIH HETI3ri 9Jici. AypyJAblH JHarHOCTHKACHI
XKaThIp KyBICBIHIA IUIAIIEHTAChl MEH YPBIFBI OOJIMaraH Ke3lle THIIOIXOTEHIi CYHBIKTBIKTBHIH aHBIKTAIYbIHA HETi3-
JIeIIreH.

[IpocrarnaninH Tepanuschl MaTOreHETUKANIBIK HETI3/IereH XKaHe THIPOMETPIIep Il eMACY IiH KETKUTIKTI THIMAI
aaici 0OJIBIT TaObLIAIBL.

Tyiiin ce3aep: emki, )xayraH Oya3bUIBIK, IIEPCUCTEHTTI Caphl A€HE, THAPOMETP, EMIIEY.

I'. IL. Joasrep’, A. A. Crexonbnukon?, K. O. lllarckuii', JI. B. JleonTben!,
IL I'. droanrep, E. C. Cemaenxasn', E. C. Jlatbinuna!, U. B. Akuypuna’

'®I'BOY BO PI'AY-MCXA Poccuiickuii rocy1apcTBEHHBIH arpapHblil yHUBEPCUTET —
MockoBckas cenbckoxo3sicTBeHHas akanemus uM. K. A. TumupszeBa, Mocksa, Poccus;
2OI'bOY BO Cankr-Iletepbyprekas rocynapcTBEHHAS aKaIeMUs BETEPHHAPHON MEIUIIMHEL
Cankrt-IletepOypr, Poccus

HATO®U3UOJIOT'MYECKUE ACIEKTHI JIOKHOMW BEPEMEHHOCTH (TUJIPOMETPBI)
Y KO3 1 COBPEMEHHBIE METO/IbI EE IUATHOCTUKU U TEPAIITUU

AnHoTanusi. B craree paccMarpuBaeTcs yHHKalbHas, HE OINMCAaHHAs B OTEYECTBEHHON HAyYHOH M y4eOHOM
JTUTEparype, JUCTOPMOHAIIFHAS TATOJIOTHS PETPOYKTUBHON cephl K03. 3ab0eBaHNe XapaKTePH3yeTCs JITUTEITBHON
aHa(poauznell, IepCUCTEHIINEeH OJHOTO WM HECKOJNBKUX (YHKIMOHAJIHHO-AKTUBHBIX JKENITHIX TEN B SHMYHUKAX U
TUAPOMETPO — 00BEMHBIM YBEITMUEHIEM MATKH B pa3Mepe, BCIEICTBHE BHIIIOTA B €€ TIOJIOCTh CTEPUIILHON CEPO3HOM
KHUIKOCTH. [ mapomeTpa sSBiseTcs BEAyIIUM AUarHOCTUIECKUM IPU3HAKOM 3a00JIeBaHU.

Lenp wccnenoBaHus — MPOBECTH aHAIN3 JAHHBIX WHOCTPAHHON JHTEPaTyphl MO SMHUIAEMHOJIOTHH, MaTodu-
3HOJIOTHH, TUATHOCTUKE W TEPAIINH JI0O)KHON OepeMEHHOCTH (THAPOMETPHI) Y KO3.

Ha ocHoBaHuM aHanu3a JaHHBIX MHOCTPAHHOM JIMTEPATyphl ONPEEICHBI UAEMHOIOTHYECKHE 0COOCHHOCTH
3a0oJsieBaHMs. Y CTaHOBJICHO, YTO THJPOMETpA SIBISETCS JIOCTATOYHO PACIpPOCTPAHEHHOW MaTOJIOTHEH U B CpeHEM
peructpupyercs y 4,2% xo3. K rpynne pucka oTHoOcSTCA KO3bl B BO3pacT 6...8 neT u ctapiue. BrisiBieHa Hacnen-
cTBEeHHas (ceMeliHas ) MpeapacoioKEeHHOCTh MOJIOYHBIX KO3 K pa3BUTHIO ruapoMeTpsl. Ha yactorty 3aboneBaemocTn
CYIIECTBEHHOE BIIMSHHUE OKa3bIBAIOT TAKXKE SITPOTeHHbIE (PaKTOPHI: TOpMOHaNIbHAst 00pabOTKa KO3 BO BpeMs H/HIJIH BHE
MIOJIOBOTO CE30Ha MPOTeCTHHAMH CaMOCTOSTENIFHO WM B KOMOHMHAIMM C TOHAJOTPOIMHOM CHIBOPOTKH >KEpeObIX
KOOBLIL.

OTHOJNOTHS TICEBIOCYKO3HOCTH, TakKe KaK W IPUYNHHO-CIICACTBEHHAS B3aWMOCBS3b MEXKIy IMEPCHUCTCHIIUEH
JKEIITOTO TeJa U Pa3BUTHEM THAPOMETPHI A0 KOHIIA HE YCTAaHOBJICHBL. 3aIepKaHne KEITOTo Tella BCeTa MPeaIecTByeT
U COIIyTCTBYET Pa3BUTHIO ruaApoMeTphl. CIIOHTaHHAs perpeccus MePCUCTEHTHOTO KEJITOro Tesla MPUBOAUT K MPEPHI-
BaHUIO IICEBJOCYKO3HOCTH M OTIOPOKHEHHUIO THAPOMETPHI.

Hapymenne BHenIHeH npocTariaHANHOBOMN perysaiuy GyHKIIMOHAIBHOW aKTHBHOCTH JKEJITOTO TeJa, O-BUAU-
MOMY, UrpaeT BEIyIIyI0 poiib B maroreHese 3adoneBanus. [lo nmpoduiio nporecTpoHa B KpOBH YCTAHOBIIEHO, UTO
MIPOAOIKUTEIBHOCTD JIOKHOM CyKO3HOCTH cocTaBiseT B cpeaHeM 150,3 + 23,5 cyT.

BuzyanbHas axorpadust — OCHOBHON METOJl TMarHOCTUKH JIOKHON OepeMeHHOCTH. JlnarHocTrka 3abosieBaHus
OCHOBaHa Ha OOHAPY)KEHHUH B ITOJIOCTH MATKH TMIIO9XOT€HHOM KUAKOCTH IIPH OTCYTCTBHH IUIALICHT U IJI0/Ia B MaTKe.

[IpocrarnmananHoOBast Tepamust SBJISETCS IMATOTCHETHYECKH OOOCHOBAaHHBIM M JIOCTaTOYHO A(PQEKTUBHBIM
METOOM Teparuu THAPOMETPEI.

KuroueBble ¢jI0Ba: KO3bI, JOXKHAS OEPEMEHHOCTD, IEPCUCTEHTHOE JKEITOE TENI0, THAPOMETPA, JICUCHNUE.
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RESISTANCE, PRODUCTIVITY, AND QUALITY OF VEAL
WHEN USING BASULIFOR PROBIOTIC FEED ADDITIVE

Abstract. Against the background of the use of a probiotic feed additive at a rate of 0.3 g/kg and 0.4 g/kg of
fodder, in experimental calves, compared with the controlanalogs, there was a significant increase in the average daily
weight gain on the 15th day of the experiment by 4.60-4.90%, on the 30th day - by 5.87 - 6.34%, on the 60th day - by
7.48 - 7.81%, in the blood of animals the number of red blood cells increased by 3.69 - 4.54%, leukocytes - by 1.48 -
1.75%, hemoglobin - by 6.39 - 7.59%, in blood serum the level of total protein - by 3.28 - 3.31% (P<0.05), albumin -
by 2.08 - 2.69% (P<0.05), globulins - by 3.70 - 4.20% (P<0.05), gamma globulins - by 12.41 - 12.91 % (P<0.01).
Introduction to the diet of calves of the specified probiotic feed additive promoted a slight increase of immunoglobulins
A in blood serum in the experimental calves, in relation to the control analogues, in both experimental groups of
animals by 5.00% (P<0.05), immunoglobulins M - by 4.43 - 5.64% (P<0.01), immunoglobulins G - by 5.69 - 5.90%
(P<0.05), increasing the preservation of calves - by 3.22 - 3.69% (P<0.05).

Key words: calves, viability, productivity, probiotics, Basulifor feed additive, resistance, preservation.

Introduction. In the conditions of livestock industry, with an increase in the density of animals, the
cubic space of premises and, consequently, the air volume per animal decreased sharply. With the accu-
mulation in the livestock premises of excess heat, moisture, harmful gases, reducing the oxygen content and
the overall deterioration of the microclimate, there is a weakening of the overall body resistance,
productivity, and preservation of young animals. In this regard, it is difficult to achieve an improvement in
the resistance and productivity of animals without the use of biologically active probiotic preparations and
feed additives. [1,2,3,4].

Currently, an acute problem is the search, testing and use of inexpensive, simultaneously effective
drugs and feed additives. To improve the digestibility and availability of fodder with low nutritional value,
enzyme preparations are used that contain a complex of amylolytic, pectolytic, cellulolytic and proteolytic
enzymes [5,6,7,8]. The use of such drugs is also important in the enzymatic dysfunction of the gastro-
intestinal tract as replacement therapy. The set of enzymes that make up such preparations depends on the
type and age of an animal, as well as on the type of feed used in the diet. [9, 10].

For young cattle, it is more advantageous to use such fermentative preparations, which can be used
both in the form of feed additives, and to ferment part of the feed outside the body. The use of exogenous
enzymes, in particular, enzymes synthesized by various beneficial spore-forming bacteria, allows to break
down the high-molecular components of the feed - proteins, fats, carbohydrates into low-molecular ones. In
the animal body, the prepared fodder is more fully broken down by its own enzymes, contributing to its
better digestibility and accessibility. Breakdown by enzymes of non-starchy polysaccharides contained in
large quantities in grain feeds reduces feed viscosity and ultimately leads to the normalization of microflora
in the gastrointestinal tract, which is crucial for calves [11,12,13,14].
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In the light of the above-mentioned, one of the factors for increasing the viability, resistance, safety
and productivity of young cattle is use of biologically active probiotic preparations and probiotic feed
additives in the feeding animals. A special place among this group of drugs is given to the Basulifor, newly
created probiotic feed additive, which due to its composition has high bioavailability in the body. In the
available literature, we have not found work devoted to the study of the effect of this probiotic feed additive
on the body of calves.[15,16,17].

The aim of the research — determination of zootechnic and veterinary practicability of using Basulifor
probiotic feed additive when growing calves.

Materials and methods. Scientific and economic test was carried out in the dairy complex of Akkond-
Agro JSC of Yantikovsky district, the Chuvash Republic, in Chuvash Republican Veterinary Laboratory of
the State Veterinary Service of the Chuvash Republic and in the biochemical laboratory of the Department
of Morphology, Obstetrics And Therapy of the Chuvash State Agricultural Academy, in winter and spring
periods 2018.

The studies were conducted using 45 healthy, well-developed, of average fatness, 1-week-old, with a
live weight of 32-34 kg, calves of the Black-and-white breed. Based on the principle of groups-analogs
animals were divided into 3 groups (control and two experimental) of 15 animals each. The calves were
kept in separate sections, the feeding and housing conditions were the same for all groups. Calves were
accustomed to eating hay and combined feed starting from 10-12 days of age. In contrast to the control
group, calves of the first experimental group within 30 days with milk, and within 31-90 days with feed
were additionally given dry Basulifor at the rate of 0.3 g/kg of fodder, and animals of the second
experimental group were given Basulifor at a dose of 0.4 g/kg of fodder. Observation of the animals was
carried out up to 120 days of age.

When performing this experimental work, the following research methods were used:

— zoohygienic — when assessing the microclimate in calf houses, temperature, relative air humidity
were taken with the TKA-PKM (model 42), carbon dioxide concentration — using the Subbotin-Nagorsky
method, ammonia, and hydrogen sulfide content — using the universal gas analyzer UG-2; air velocity -
using TKA-PKM (model 50) thermal anemometer, concentration of microorganisms and dust in the air of
the premises — using the Krotov apparatus;

— clinical-physiological — the body temperature, pulse rate, respiration rate were determined by
generally accepted and approved methods in veterinary medicine;

— biochemical — the total protein content in the blood serum of animals was determined with
IGF-454B-2M refractometer, separate fractions (albumin, alpha, beta and gamma globulins) — by the
turbidimetric (nephelometric) method;

— hematologic — the number of erythrocytes, leukocytes, hemoglobin in the blood was determined using
VetSanHMS veterinary hematology analyzer [18];

— immunological — determination of IgA, IgM, IgG in the serum of animals — by the method of radial
immunodiffusion in a gel [19];

— economic — the economic efficiency of using probiotic feed additives for growing young cattle was
calculated according to the common method;

— statistical — biometric processing of the obtained digital data was carried out using Windows XP
Professional.

Results. Before the beginning of the scientific and production test and during its implementation,
regular measurement of the main parameters of the microclimate in the premises for keeping young cattle
was carried out. The results of the study are shown in table 1.

As is seen from the table, the microclimate in the calf house mostly corresponded to zoohygienic requi-
rements. The air temperature in the room, depending on the season, fluctuated at the level of 16.80+0.13 -
16.92+0.06 °C, relative humidity - 72.61£0.44 - 71.51+£0.64%, air velocity - 0.14+0.02 - 0.16+0.08 m/s.

As known, harmful gases and solid aerosols have a certain negative impact on health and productivity
of young farm animals. According to the research results, the concentration of ammonia in the room, depen-
ding on the season of the year, was at the level of 6.85+0.14 - 7.76+0.08 mg/m?, carbon dioxide - 0.17+0.02
- 0.18+0.02%, hydrogen sulfide - 3.00£0.05 - 3.84 mg/m’, solid aerosols - 6.68+0.14 - 6.89+0.16 mg/m’.
The basic parameters of the microclimate in a sectional calf house, to which animals were transferred from
a calf preventative clinic, fluctuated in approximately the same indicators.
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Table 1 — Zoohygienic parameters of the air environment in the calf house

Parameters Group
Control 1 experimental 2 experimental
Air temperature, °C 16.80+0.13 16.76+0.14 16.924+0.14
Relative humidity, % 72.61£0.44 72.12+0.55 71.51+0.64
Air velocity, m/s 0.14+0.02 0.15+0.03 0.16+0.08
Contents: of ammonia, mg/m? 6.85+0.14 7.56+0.10 7.76+0.09
Carbon dioxide, % 0.17+0.02 0.16+0.04 0.18+0.02
Hydrogen sulphide, mg/m? 3.67+0.06 3.00+0.05 3.84+0.08
Solid aerosols, mg/m? 6.68+0.14 6.76+0.12 6.89+0.16

Specified tested probiotic feed additive had an impact on the physiological parameters of the experi-
mental calves (table 2).

Table 2 — Dynamics of physiological indices of calves when using Basulifor probiotic feed additive (M+m)

Age of animals Group of animals
Index ’ - -
days Control 1 experimental 2 experimental
1-2 38.14+0.05 38.11+0.06 38.14+0.08
15 38.07+0.06 38.40+0.07* 38.47+0.10*
Body temperature, °C
30 38.47+0.09 38.86+0.12%* 38.82+0.11%*
60 38.31+0.08 38.61+0.11* 38.66+0.13*
1-2 93.31+2.59 97.51x1.96 98.30+1.98
. 15 89.62+1.88 96.72+1.99* 97.82+2.42%*
Pulse rate, min.
30 82.12+1.76 89.7242.23%* 89.92+42 35%*
60 77.53£1.84 85.41+2.32%* 85.93+2.68*
1-2 33.41£2.55 37.82+2.63 38.50+2.66
. . 15 29.41+1.69 36.01+1.88%* 37.85+1.92*
Respiratory rate, min.
30 27.80+1.60 34.60+1.79%* 36.40+£1.60%*
60 27.32+1.26 34.42+1.74* 36.12+1.49*
Note: * P<0.05; ** P<0.01.

The data in the table suggest that the introduction of this probiotic feed additive into the main diet of
the experimental calves, compared to the control analogues, contributed to a slight increase in body
temperature, ranging from 0.3 to 0.4 °C. Thus, in the first experimental group, where the probiotic feed
additive was used at a dose of 0.3 g/kg of fodder, in 15, 30, 60 - days age cycle, the body temperature in
animals fluctuated at the level of 38.40+0.07 °C, 38.86+0.12 °C, 38.61+0.11 °C; in the control group this
index was characterized by 38.07+0.06, 38.47+0.09, 38.31+0.08 °C. The difference in favor of the expe-
rimental animals of this group, at the indicated age, was significantly higher on average by 0.30-0.39 °C
(P<0.05), in the second experimental group of animals when using the feed additive at a dose of 0.4 g/kg of
fodder, this difference was higher by 0.35 - 0.40 °C (P<0.05), respectively. At the same time, these
discrepancies were within the limits of physiological fluctuations.

Against the background of the use of this probiotic feed additive, a change in the pulse rate occurred
approximately along with a similar pattern. This indicator in experimental animals, compared with the
control analogues, by the 15th day of the tests significantly increased by an average of 7.10-8.20 (P<0.05),
by the 30th day - by 7.60 - 7.80 (P<0.05), and by the 60th day of the experiments — by 7.88 - 8.40 (P<0.05)
beats per minute.

This feed additive had a definite effect on the respiratory rate. This parameter in the experimental
groups of animals, compared with the control analogues, increased by 15-day age by 6.60 - 8.44, by 30 and
60-day age cycle — by 6.80 - 8.60 and 7.10 - 8.80 respiratory movements per minute (P<0.05) as a result of
the use of this additive. The results of hematological studies are presented in table 3.
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Table 3 — Hematological parameters in calves using Basulifor probiotic feed additive

. Hematological parameters
Group of animals Age, days -
red blood cells, 10'%/1 leucocytes, 10°/1 hemoglobin, g/l
1-2 7.77+0.28 8.80+0.72 116.68+2.14
15 6.23+0.24 8.10+0.56 108.66+1.92
Control
30 6.12+0.28 8.21+0.62 109.64+1.94
60 6.38+0.26 8.57+0.68 109.84+1.96
1-2 7.25+0.30 8.82:+0.79%* 108.12+2.25
. 15 6.46+0.38 8.224+0.64** 115.614+2.64%*
1 experimental
30 6.37+0.44 8.34+0.67 116.874+2.78%*
60 6.66+0.51 8.71+0.61 117.41+2.83
1-2 7.82+0.50 8.10+0.58 118.76+2.36
. 15 6.49+0.49 8.23+0.65* 116.394+2.12
2 experimental
30 6.39+0.38 8.36+0.68** 117.7942.29%%*
60 6.67+0.39 8.72+0.69 118.1842.97
Note: * P<0.05; ** P<0.01

On the first day of the feed additive application, the numbers of formed elements and hemoglobin in
the blood of calves from the control and experimental groups were equal. As far as the experiment lasts, the
indicated blood parameters change noticeably. So, the content of the number of red blood cells in calves of
the first experimental group, compared with the control, on the 15th day of the experiment increased by
3.69% (P<0.05), on the 30th day - by 4.08% (P<0.05), on the 60th day of the experiment — by 4.38%
(P<0.05).In the second experimental group, the growth of these indicators in the fixed dates of the
experiment was 4.17, 4.41, 4.54% (P<0.05). The number of leukocytes in the blood of experimental animals
also slightly increased in the range of 1.48 - 1.75% (P<0.5), however, with biometric processing of digital
values, they were statistically unreliable.

A similar pattern was observed with respect to hemoglobin, the value of which changed upwards
depending on the age characteristics and timing of the experiment. In the blood of animals of the first
experimental group, it increased by 6.39 - 6.89% (P<0.01), in the second experimental group of calves — by
7.11 - 7.59% (P<0.01). It should be noted that the change in hematological parameters in the blood of
experimental animals against the background of the use of the specified feed additive did not go beyond the
limits of physiological fluctuations.

Indicators of the protein spectrum and immunological parameters of blood serum of calves on the back
of the use of probiotic additives are shown in table 4.

Table 4 — Dynamics of total protein, protein fractions and serum immunoglobulins
of calves when using the probiotic feed additive Basulifor

Parameters Grogp -
Control 1 experimental 2 experimental
total protein, g/l 65.82+0.78 67.98+0.82 * 68.00+0.86 *
Albumins, g/l 27.78+0.39 28.36+0.41 * 28.53+0.42 *
Globulins, g/1 38.04+0.44 39.45+0.46,* 39.64+0.48*
including alphaglobulins, % 12.62+0.22 11.16£0.20 11.24+0.21
beta-globulins, % 7.46+0.18 8.10+0.19 8.12+0.20
gamma — globulins, % 17.96+0.24 20.19+0.26 ** 20.28+0.25 *
Immunoglobulins Ig «A», g/l 0.20+0.01 0.21+0.02** 0.21+0.02**
Immunoglobulins Ig«Mp, g/l 2.48+0.10 2.59+0.11* 2.62+0.12*
Immunoglobulins Ig «G», g/l 19.32+0.26 20.42+0.30 * 20.46+0.33 *
Note: * P<0.05; ** P<0.01
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The digital data of the table show that the level of total protein in the blood serum of the first group
experimental animals, compared with the control analogues, under the influence of the probiotic feed
additive Basulifor, slightly, but significantly increased on the 30th day of the test on average by 3.28%
(P<0.05), in the second group experimental animals — by 3.31% (P<0.05). The rise in the level of total
protein in the blood serum of the experimental animals was mainly due to albumins, an average of 2.69 and
2.08% (P<0.05) and gamma-globulins, which reliable growth in the experimental groups of animals
amounted to 12.41-12.91% (P<0.01) compared with control analogs.

Further investigations have shown that the level of immunoglobulins A in the blood serum of the
experimental calves when using the probiotic feed additive Basulifor slightly increased compared to the
control animals. Thus, this parameter in the serum of calves of both experimental groups, relating to the
control one, was significantly higher on average by 5.00% (P<0.01). As is well known, in addition to serum,
immunoglobulins A are found in secrets on the surface of mucous membranes and are synthesized in plasma
cells of the spleen, lymph nodes and mucous membranes. Secretory Ig"A" play a significant role in local
immunity, since they prevent the adhesion of microorganisms to epithelial cells of the mucous membranes
of mouth, intestines, respiratory and urinary tracts. At the same time, this immunoglobulin in an aggregated
form activates the complement in an alternative way, which leads to the stimulation of local phagocytic
protection [20].

When using the probiotic feed additive Basulifor, the growth of immunoglobulins M in the serum of
the experimental calves of the first group was characterized on average by 4.43% (P<0.05) compared with
those of the intact group, of the second experimental group — by 5.64% (P<0.01). The researchers found that
Ig M begins to be synthesized in the body of the fetus and appear first in the serum after immunization of
animals with most antigens. This immunoglobulin class belongs to a large part of normal antibodies —
isohemagglutinins, which are presented in the blood serum of animals, belonging to certain blood groups.

The introduction of the tested feed additive into the basic diet had a similar positive effect on the level
of immunoglobulins G. Thus, an increase in this parameter in the serum of the experimental calves of the
first group was on average by 5.69% (P<0.05), in the second experimental group of animals — by 5.90%
(P<0.05 ). Immunoglobulin G is the only class of antibodies that penetrates the placenta into the fetus. After
the birth of the fetus, the content of Ig “G” in the serum drops and reaches its minimum concentration by
3-4 months, after which it begins to increase due to the accumulation of its own content.

On the back of the use of the probiotic additive, an enhance of the intensity of the live weight gain was
observed in the experimental calves (table 5).

From the figures in the table it can be seen that in the experimental groups of calves, the average daily
live weight gain was significantly higher. So, in the control group of calves on the 15-, 30-, 60-days of the
test, this indicator gradually increased from 365.18+20.12 to 668.12+32.36 g.

In the first experimental group with the use of feed additive, depending on the age characteristics and
timing of the experiment, the growth of this indicator was significantly higher and ranged from
382.004£21.52 to 718.10+£33.51 g, which is 336.10 g, and in the second experimental group - from
383.10+£22.12 to 720.36+34.28 g, with a difference of 337.26 g.

Table 5 — Indicators of the average daily gain in live weight of calves when using a probiotic feed additive (M+m).

Group
Age, days ; .

Control 1 experimental 2 experimental
1 31.55+0.60 32.12+0.78 31.68+0.67
15 365.18+20.12 382.004+21.52 * 383.10+£22.12 *
30 496.64+26.43 525.82+31.34 * 528.14+31.08*
60 668.12+32.36 718.10+£33.51** 720.36+34.28%*

Note: * P<0.05; ** P<0.01

On the 60™day of the test, the variation in weight gain in the first experimental group of calves,
compared with the control analogues, was higher on average by 7.48% (P<0.01), in the second experimental
group - by 7.81% (P<0.01).
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Summary.

1. Under the influence of the probiotic feed additive Basulifor, containing microorganisms of the
Bacillus subtilis and Bacillus licheniformis strains, the body's physiological parameters, hematological,
biochemical, and immunological parameters of blood serum in young cattle are activated.

2. On the back of the use of the probiotic feed additive, there is an increase in meat productivity of
calves, which is expressed by stimulation of the intensity of the average daily weight gain.

B.T. Cemenon!, /1. A. Baiimykanos?, M. A. Anexcees!, P. A. Eropos’, A. ®. Ky3snenos?,
B.T. Copponos?, A. X. Boaxos?, K. 7K. Hexan, A. K. Hecun6aena®

l«UyBam MeMJIEKETTiKay BUIIIAPYANIBLIBIKAKAIEMHUSCHD Denepaibl MEMIIEKETTIK OI0/UKETTIK GiiM Gepy MekeMeci,
Yebokcapsl, Peceir;

DKUIC "Oxy FeutbiMu-eHAIpicTiK opTanbirsl "Balicepke-Arpo", Anmars o6nacel, Kazakcran;
3«Cankr-TleTepOypr MEMIIEKETTIK BETEPUHAPIIBIK MEIUIMHA AKaIEMHUACHIHBIN Denepan bl MEMITEKETTIK
OromxketTik HHCTUTYTHL, CaHKT-IleTepOypr, Peceil;

“BayMaH aTBIHIAFBI XKOFaphI 6iiM Gepyain «Kaszan denepaniblk MEMIEKETTIK OFOIKETTIK BETEPUHAPHS]
MeINIIMHACKH aKaIeMus» OKy opHbI, KazaH, Peceii;

3 «Ka3aKyITTBIKarpapIbIKyHUBEPCHTETD KOMMEPLMSIIBIKEMECAKIIMOHEPIIKKOFaMbl, AnmaTtel, KazakcTan

BACYJIM®OP IPOBUOTUKAJIBIK A3BIK KOCBIHJABICHIH KOJJAHY KE3IHJE
TO3IMLITIK, OHIMJILIIK }KOHE BY3AY ETIHIH CAIIACHI

Annoranusa. XXympic MakcaTsl — Oy3aynapael ecipyne«bacymmudopy» mpoOHOTHKANBIK a3bIKTHIK KOCIaIapibl
KOJJTAaHYABIH 300TCXHHUKAJBIK JKOHE BETCPHHAPIBIK KAKCTTUITH aHBIKTay. FBUIBIMH-IIAPYaIIbUTBIKTHIK TOXKIpH-
6uenep Uybam PecriyOnnkachiHbIH SIHTUKOB aynaHbIHBIH «AKKOHI-Arpo» AK cytTi komrutekcinne, 2018 kK KbICKBI
JKoHE KekTeM Me3rimiHge Uybam PeciryOnrkachiHEIH MEMIIEKETTIK BETEPHHAPIIEI KBI3METI JkoHe UyOarn MeMIIeKeTTiK
aybUIIIAPYAIIbIIBIK aKaJEMUSICBIHBIH MOPQOJIOTHs, aKylIepCcTBA KoHE Tepanusi KadeapachlHblH OHOXUMHUSIIBIK
3eprxanachl «Uy0ar PecriyOMKachbHbIH BETEPUHAPIIBI 36PTXAHACHI KYPIi3UIL.

3eprreynep HeHi cay, *Kakchl JaMblFaH, OpTalla JaMblFan Oip anTtanbik Tipi caimarbl 32 — 34 kr, Kapa — ana
45 6y3aynapra xyprizingi. XKanyapnapra yu Tonka Oemningi (6akpuiay yoHe eki ToxipOuenik Tom) op Tonra 15 dactaH.
bysaynap »xeke cekuusuiapaa OaFbUIIbI, a3bIKTaHABIPY JKaraaiibl jkoHe OarbuUlybl OapiblK TOomnTapia Oipaew.
bysaynapaer 10-12 Toynikten Oacran cabaHra »oHE KOCBHIMIIA a3blKKa yiperingi. bakpuiay ToOblHa KaparaHja,
Oipinmi TonTarsl Oy3aynapra 30 Toyiik 6apeickiHna cyTieH Oiprei an 31 jxoHe 90 apaiblFbiHIa KOMOMKOPMMEH Oipre
kocbimvmia 1 kr/ 0,3 r kyprak ecennen bacynudop6epai, an exinmi Ton skanyapnapsisa 0,4 r/kr a3sik Oepinai. XKanyap-
nap el 0akpuTay el 120 TOYIIKTIK JKacKa MEHiH KYpri3iii.

MeMmIleKeTTiH a3bIKTBIK KayilCi3miK MocelelepiH IIenryae Mal [apyallbUIBIFbIHIAAFbl HETI3Ti Tajlal MaKCH-
MaJlb/Iibl YKOFaphbl, Carajbl XKYKIAIbl )KOHE MHBA3USUIBIK aypyJiaphl JKOK JKaHyapiapsl aity. bysa Typreiaa THIMALTIT
JKOFapbl OMOJIOTHSIIBIK, OeJICeH Il IpenapaTTapasl KOIIaHy, OHBIH KaTapblHIA KaHa MPOOMOTHKAIBIK KOCTIANap bl ipi
Kapa TeIepiH ecipy/e kaHa MPOOUOTHKAJIBIK KOCTIadapAbl a3bIFbIHA KOCY ©3€KTi Macese OOJBIT TaObLIaIb.

Ceinaunsin oteipran «bacynudop» a3bIKTBIK KOCHAChl a3/all JAeHe TeMIIePaTypachiH, THIHBIC ally JKOHE KYpeK
KarbIChIH ulieTel. Anaiina, Oyi kepceTkimrep GU3HOIOTHSIIBIK HOpMa Iierinae 0omabl. ToxipOueni xaHnyapiapaa
(bHU3HONOTHSIIBIK e3repicTep OoNaThIHBIH Oackajga 3epTTEeyIIIep aHBIKTaFraH, OJl MPOOMOTHUKAIBIK a3bIKTHIK KOCIIA
KypaMbIHa KIpETiH Cropa TY3€TiH OakTepusiapia CHHTH3ICICTIH OWOJOTHSUIBIK OCJICEHIII 3aTTaplblH TOTHIFY —
TOTBIKCBI3JIaHy MPOLIECTEPiHIH ScepiHeH OO0JIaThIH ar3ara ocep eTyiHeH Jel TYCIHIIPiL.

Bakputaymen canbicteiprania, 0,3 r/kr xxoHe 0,4 r/kr ToxipOuenik Tonrtarbl Oy3ayiapaa 15 Toynmikre opTamia
ToynikTiK ecim4,60-4,90%, 30 TaymikTe - 5,87-6,34%, 60 Toyinikte - 7,48-7,81%, »aHyapiap KaHbIH/A SpPUTPOLUTTED
3,69-4,54%, neiikorurtep - 1,48 - 1,75%, remornodun — 6,39 - 7,59 %, kaH capbICyBIHAAFHI JKaNIbI aKybl3 - 3,28-
3,31% (P<0,05),ans06ymunznep — 2,08-2,69% (P<0,05), rnodymuunep — Ha 3,70-4,20% (P<0,05), ramma-rino0yauaaep
—Ha 12,41 - 12,91% (P<0,01). AtanraHn mpoOHOTHKANIBIK a3BIKTHIK KOCIAHBI Oy3aynapAblH a3bIFbIHA KOCY OaKbI-
Jay/arbl aHAJIOTTAPMEH CalbICTBIPFaH/a, KOC TOITHIH JKaHyapliapAblH HMMYyHOTI00ynHAepiae kiace «A»5,00%
(P<0,05),«M» — 4,43-5,64% (P<0,01), «G» — 5,69-5,90% (P<0,05) ecyine cebernuii 0onabl, Oy3ayiaapiaslH €M —
KiTimiH azaiity 3,22-3,69% (P<0,05).

Tyiiin ce3nep: Oy3aynap, eMiplIeH/IK, OHIMILTIK, TPOOHOTHKTEP, bacyn(opa3bIKTHIKKOCIACH], PE3UCTEHT-
TLTIK, 6JIIM — XKITIMIH a3aiTy.
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B. I'. Cemenon!, /1. A. Baiimykanos?, U. A. Anexcees!, P. A. Eropos!, A. ®. Ky3neuon?,
B.T. Codponos?, A. X. Boakos, K. XK. Hexan®, A. K. Hecunéaena’®

!®enepanbHOE TOCY 1aPCTBEHHOE GFOHKETHOE 00PA30BATENBHOE YUPEXKIACHHE BBICIIETO 0OPa30BAHMS
«UyBalickas ToCyJapCTBeHHAs CETTbCKOX03IUCTBEHHAS akaaeMus», Yebokcapsl, Poccus;
2TOO “Yu4ebHblil Hay4HO-TIPOM3BO/ICTBEHHbIN LeHTp balicepke-Arpoy», AnmaTtuHckas o6nacth, Kazaxcran;
3DenepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUpeskIeHHe BEICLIEro 00pa3oBanus « CaHKT-
[erepOyprckas rocyiapcTBeHHas akaJleMusi BeTepuHapHOi MequuuHbl», Cankr-IlerepOypr, Poccus;
‘®epepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTelbHOE yIPEKICHHE BBICIIEro 00pazopanus «KazaHnckas
rocyJapCTBEHHas akaJeMus BeTepuHapHoi Meanunbel uMenn H.3. baymanay, Kazanb, Poccus;
SHekoMMepUECKOE aKIMOHEPHOE 0011ecTBO «Ka3axCcKkuil HAlIMOHAILHBIN arpapHblil YHUBEPCHTETY,
Anmatsel, Kazaxctan

PE3UCTEHTHOCTD, IPOAYKTUBHOCTb U KAYECTBO MSICA TEJIAT
TP UCITIOJIb3OBAHUU TPOBUOTUNYECKOU KOPMOBOU TOBABKH BACYJIN®OP

AnHoTtauus. L{ens HacTosmed pabOTel — oNpeneaeHre 300TEXHUIECKON U BETEPUHAPHON 11eTIeCO00Pa3HOCTH
MIPUMEHEHHUS IPOONOTHYECKOI KopMOBO# 100aBkH «bacynudop» npu BeIpanBaHuy TEIST.

HayuyHo-X035CTBEHHBI OIBIT TPOBEAEH Ha MOIOYHOM KoMIiekce AO «AKKOHA-ATpoy» SIHTUKOBCKOTO paifoHa
Yygamickoit Pecriyonuku, BY UP «YUysamickas PecnyOnukaHckas BeTepuHapHas jgaboparopus» [ocynapcTBeHHOH
BeTepHHApHON ciyx0bl UyBamickoil PecnyOnukn u B Onoxummudeckoll saboparopuu Kadenpbl MopQoIIoTHH,
aKylepcTsa U Tepanuu UyBalicKOM rocylapCTBEHHOH CENbCKOXO3AHCTBEHHOW akaJeMuH, B 3UMHUN U BECEHHUI
nepuonsl 2018 r.

HccnenoBanus mMpoBeneHbl Ha 3A0POBBIX, XOPOLIO Pa3BHUTHIX, CPEAHEH yNUTAHHOCTH, HENENIFHOTO BO3pacTa,
JKuBOU Maccoit 32-34 kr 45 TtemArax yepHO-TiecTpod mopozbl. JKHBOTHBIE 1O MPWHIMITY TPYIII-aHAIOTOB OBLTH
paszeneHsl Ha 3 Tpymnmbl (KOHTPOJIBHAS M JIBE OMNBITHBIE) IO 15 TOJOB B KaJOH. TeNsT coaepikalu B OTICIBHBIX
CEKILUSIX, YCIOBHS KOPMIICHHS H COAepKaHus ObUIM OJJMHAKOBBIMH A7 BeeX rpynil. K nmoepanunio cena n koMmOGHKopMa
TensaTa npuydanuch ¢ 10-12-cyrognoro Bo3pacta. B oTnudne OT KOHTPOIBHON TPYIIIBI, TEIATaM IEPBON OMBITHON
rpymibl B TedeHre 30 cyTok ¢ MosokoMm, a ¢ 31 mo 90 cyTku ¢ KOMOMKOPMOM JIOTOJHUTEIbHO AaBanu bacynudop
cyxoit u3 pacuera o 0,3 r/kr KopMa, a )KUBOTHBIM BTOpPOM ombITHOW rpymnmsl — 1o 0,4 r/kr kopma. HaGmonenus 3a
YKUBOTHBIMU TPOBOAMIH 110 120-CyTOUHOTO BO3pacTa.

[Ipu pewennn npobIEMbl MPOIOBOJIBLCTBEHHONW 0€3011aCHOCTH CTPaHbl OCHOBHOM 3a/iaueil B )KMBOTHOBOJICTBE
SIBISIETCSI TTOJIy4E€HHE MaKCHMaJIbHO BBICOKOW, KaYeCTBEHHOW NMPOJYKLUH M HEAOIYIIEHHE BO3ZHUKHOBEHUI MH(EK-
LMOHHBIX W WHBA3MOHHBIX 3a00JI€BaHMH >KMBOTHBIX. B 3TOH CBS3M WCIBITaHWE W NPUMEHEHHE HOBBIX BBICOKOA(]-
(heKTHBHBIX OMOJIOTMYECKH aKTHBHBIX IIPENapaToB, B TOM YHCIIE HOBBIX NMPOOMOTHYECKHX JOOABOK K KOPMY IpH
BBIPAILMBaHUN MOJIOJHSIKA KPYITHOTO POTaToro CKOTa, HECOMHEHHO, IMEET aKTyaJIbHOCTb.

HcneiTeiBaemast kopMmoBast 1obaBka «bacynndop» BeI3Bana He3HAUNTEIbHOE MOBBIIICHHE TEMIIEPATypHl Tela,
YacTOTHI CEPACYHBIX COKpAIIEHHs U AbIxaHus. OJHAKO 3TH MOKa3aTeIH HaXOMWINCh B Ipesenax (pu3noIornIecKux
HopM. Takue He3HAYNTENbHbIe H3MEHEHNS (PM3HOJIOTHYECKUX [TapaMETPOB Y OIBITHBIX XKHUBOTHBIX Ha (JOHE pHMEHe-
HUSI IPOOMOTUKOB YCTAHABIIMBAINA U JPYTHE HCCIENI0BATENH, KOTOPBIE CBA3BIBAIOT UX C yCWIEHHUEM HHTCHCUBHOCTU
OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIX IPOLIECCOB B OPraHU3ME 110/1 BO3/ICHCTBUEM OMOJIOIMYECKU aKTUBHBIX BEILECTB,
CHUHTE3UPYEMBIX CIIOPO0OPa3yIONMMHU OAKTEPUSIMH, BXOASAIIMMH B COCTaB YKa3aHHBIX MPOOMOTUYECKHX KOPMOBBIX
J100aBOK.

Ha ¢one npumenenus npodnoTuyeckoit KopMoBoii 106aBku u3 pacuera 0,3 r/kr u 0,4 r/Kr KOpMa, y OAOTBITHBIX
TEJISIT, TI0 CPABHEHUIO C aHAJIOraMH B KOHTPOJIE, IPOUCXOIUIIO JOCTOBEPHOE HOBBIIIEHHE CPEJHECYTOYHOTO IIPHPOCTa
JKMBOM Macchl Ha 15-e cyTku omnbita Ha 4,60-4,90%, 30-e cyTku — Ha 5,87 - 6,34%, 60-e cyTku — Ha 7,48 - 7,81%, B
KpPOBH >KHBOTHBIX KOJIHMYECTBA IPUTPOLUTOB — Ha 3,69 - 4,54%, neikonnToB — Ha 1,48 - 1,75%, remormnobuHa — Ha
6,39 - 7,59 %, B CBIBOPOTKE KPOBH YpOBHs ob1ero 6enka Ha 3,28 - 3,31% (P<0,05), ane0ymuHoB — Ha 2,08 — 2,69%
(P<0,05), rmobynmaOB — Ha 3,70 - 4,20% (P<0,05), ramma-rno0ynuHoB — Ha 12,41 - 12,91% (P<0,01). Brenenue B
palMoH TEIAT yKa3aHHOM NPOOMOTHYECKOH KOPMOBOM [OOAaBKM CIIOCOOCTBOBAJIO HE3HAYMTENILHOMY pOCTY B
CBIBOPOTKE KPOBH y OMBITHBIX TENAT, IO OTHOLICHUIO K aHAJIOTaM B KOHTPOJIE HMMYHOIJIOOYJIMHOB KIIACCOB «A» B
0o0enx OMBITHBIX TPyIax >KUBOTHBEIX Ha 5,00% (P<0,05), «M» — Ha 4,43 - 5,64% (P<0,01), «G» — Ha 5,69 - 5,90%
(P<0,05), noBbIlIIeHUIO COXPAHHOCTH TeNAT — Ha 3,22 - 3,69% (P<0,05).

KawueBble cjioBa: TesiTa, )KHU3HECIIOCOOHOCTD, MPOAYKTHBHOCTD, IPOOMOTHKH, KOpMOBas no0aBka bacyiu-
(hop, pEe3UCTEHTHOCTh, COXPAHHOCTb.
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DIAGNOSTICS AND TREATMENT OF DIOCTOPHYMOSIS IN DOGS

Abstract. This article includes materials on the rare disease in domestic and wild carnivores, dioctophimosis,
caused by a helminth from the group of aphasmidia nematodes, Dioctophyme renale, which is parasitic in the kidneys,
recently registered in veterinary clinics in Almaty. The disease has important social significance - a person is
susceptible to it, the infection of which occurs when raw fish is eaten. In Almaty, according to the statistics of veterinary
clinics in recent years (2018-2019), 17 cases of dioctophimosis in dogs have been registered, that is up to 0.3% of the
number of dogs examined for helminthiases. The appearance of this disease, which is relatively new for our region,
can have a significant impact on the epizootiological and epidemiological situation. The results of in vivo laboratory
diagnosis of dioctophimosis in dogs by ovoscopic methods are presented, with the provision of microphotos of the
parasite eggs; methods of instrumental diagnostics - ultrasound examination (ultrasound) of the kidneys with the
provision of photos proving the presence of a parasite in the renal pelvis. Since the only treatment for dioctophimosis
is surgery and extraction of dioctophyma from the affected organ (kidney), our own original materials are presented
for a step by step surgical intervention to extract helminth from the kidneys of dogs and treat animals. The condition
of the operated animals is satisfactory, the prognosis for surgery is favorable.

Key words: dogs, carnivores, helminths, helminthiases, monitoring, nematodes, epizootiological and epidemio-
logical situation, hematuria, dioctophimosis, ultrasound, OIE, WHO, invasive material, urine, feces, kidneys, surgical
treatment.

Relevance of research. Dioctophimosis (code according to ICD-10 - B83.9) is a helminthiasis disease
of silver-black foxes, dogs, jackals, marten and other carnivores, as well as humans when eating raw fish.
The disease is characterized by damage to the kidneys, renal pelvis, ureters, bladder, abdominal cavity,
sometimes the liver, blood vessels and heart; manifested by intoxication of the body, uremic phenomena,
bloody urine. The literature describes cases of human infection with dioctophyma and rarely cattle. The
disease relates to the group of helminthiases caused by aphasmidia nematodes [1,2].

The systematic position of the dioctophimosis pathogen [1]:

Kingdon — Animalia; Type — Nemathelminthes,; Class — Nematoda, Subclass — Adenophorea; Order —
Dioctophymida, Suborder — Dioctophymata, Superfamily — Dioctophymoidea,; Family — Dioctophymidae,
Genus — Dioctophyme, Specie — Dioctophyme renale.

The Dioctophyme renale pathogen, is a nematode referring to the Dioctophymidae family, the only
specie of the Dioctophyme. D. renale genus, represents sexual dimorphism and is considered the largest
nematode, which infects the domestic animals, males can reach a length of 40 cm, and females can reach up
to 100 cm [3]. The female has the rounded tail end, its vulva opens at the level of the initial part of the
esophagus. The male has the tail end, which ends with a bell-shaped bursa, from which a spicule protrudes.
The papillary tubercles in the form of two circles are around the mouth of the helminth [2].

Reproduction occurs by discharging eggs of 0.077 - 0.083x0.046 - 0.047 mm, brown, with lids at the
poles. The egg shell consists of three layers: the outer, inner and vitelline membrane. The surface of the egg
is dotted with small impressions like pockets. Eggs are secreted into the environment with the urine of a
sick animal [2].

Dioctophyma are biohelminths. The pathogen development takes place with the participation of two
hosts: definitive and intermediate hosts.

— 4 ——
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Definitive hosts: The main definitive hosts are ermines and canids. However, this nematode has been
reported in pigs, cats, horses, cattle and other mammals such as wild cat, cheetah, coati, focid densification,
mongoose rat [4]; and about 24 cases have been reported in humans [5], therefore, it is considered a zoonotic
disease. Intermediate hosts: Branchiobdella or Lumbriculus oligochaetes.

Additional and reservoir hosts: fish (sabrefish, perch, barbel, mackerel, spike, shovel, pike, catfish,
gambusia and some other cyprinids), in the body of which helminth larvae are encapsulated, remaining
viable for a long time [2].

Sexually mature females, localized in a sick animal in the renal pelvis, ureters, and bladder, lay eggs,
which are excreted with the urine into the external environment. Eggs, which fall into the water, are
developed within 25 to 30 days. They form larvae, which reach 0.28 - 0.31 mm in length.

The eggs with developed larvae are swallowed together with detritus by the first intermediate hosts —
oligochaetes of the Branchiobdella or Lumbriculus genus. In the intestine of the oligochaetes, larva emerges
from the egg and migrates into the abdominal blood vessel, where it grows and develops. After 45-60 days,
depending on the water temperature, the first molt occurs and the larva turns into the second stage, reaching
0.885-1.181 mm in length. After 3.5 - 4 months the larva molts for a second time and turns into a third-stage
larva, reaching 6.905 - 8.018 mm in length. At this stage of larval development, young males and females
are formed.

Oligochaetes infected by invasive larvae are eaten by fish, the second intermediate hosts (sicklefish,
perch, barbel, shemaya, ship, shovelnose sturgeon, pike, catfish, gambusia and some other cyprinids) [2].

The further development of the third stage larva occurs only in the organism of the definitive host,
where it can enter together with the oligochaetes or with infected fish. Larvae of dioctofimide, once entered
in the intestines of the final host (carnivores or humans), penetrate its wall, enter the body cavity and migrate
through the body, reaching the renal pelvis. At this time, the larvae molt twice. The life cycle of dioctofimide
is completed in 8.5 - 9 months.

The lifespan of a nematode in the organism of a definitive host is up to 3—5 years [2].

Epizootological data. Locally, dioctophimosis of carnivores is found in areas of Transcaucasia, Central
Asia, Kazakhstan, the Far East, Karelia and Siberia in large river basins. Dioctophimosis is registered in far
abroad countries: Italy, Austria, Germany, Holland, France, England, Japan, North and South America [2].
For example, infection of dogs in some areas of North America reaches up to 37%, in Kazakhstan it ranges
from 1 to 9% [6]. This parasite has a worldwide distribution, however, most reports have been received from
South-East Asia [7.8].

Epidemiology. Human dioctophimosis is registered in many countries of the world: Argentina, Para-
guay, Brazil, the USA, a number of European countries, Iran, South Vietnam, China, Japan. In the CIS
countries, it is more often found in Tajikistan, Uzbekistan, Kazakhstan, isolated cases are registered in
Leningrad and Arkhangelsk regions. Since annelids (intermediate hosts of Dioctophyme renale) live on the
wet coasts of water bodies, endemic foci are confined to river valleys and lakes [6].

Symptoms and pathogenesis. Mostly sexually mature helminths are localized in animals in the kidneys
and less often in the abdominal cavity. But, before getting there, nematodes migrate from the stomach of a
mammal, where they get with fish or oligochaetes. They invade the muscle layer of the stomach wall,
causing a hematoma. Then they migrate to the body cavity and are closer to the liver. Penetrate into its
parenchyma, and then into the renal pelvis. As a result, its wall is greatly stretched and thinned, the kidney
atrophies. Sometimes the nematode enters the urethra. All this leads to significant violations of these organs
and painful phenomena of the whole organism. An animal or a human does not have appetite, vomiting,
general exhaustion, and an oppressed state appear. A muddy, bloody liquid accumulates inside the renal
pelvis, its smell resembles that of urine. The mucous membrane of the renal pelvis becomes grayish-white
or yellowish in color. In places of degenerated areas, the lime salt are deposited in the form of multiple
lumps [2,6].

Pathological changes in the human body at the onset of the disease are associated with the migration
of larvae into the abdominal cavity and into the liver, which is accompanied by hemorrhages, serous-
fibrinous inflammation of the mesentery, venous congestion in the liver, and the formation of granulomas
and scars at the sites of damage. During parasitization of adult helminths in the human renal pelvis, the
kidney parenchyma is destroyed step by step, and the capsule is preserved only. The right cavity, directly
adjacent to the duodenum, from which the parasite larvae migrate, is more often affected [6,9].
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The most characteristic symptoms of the disease are renal colic, pyuria, hematuria, oliguria and anuria.
Often there are complaints of pain in the lumbar region, which spread throughout the abdomen.

Complications in humans are renal coma [6,10].

In fish, Dioctophyme renale larvae reach 6.9 - 8.2 mm in length and 0.19 - 0.2 mm in width. They are
localized in the internal organs: in the intestinal wall, on the peritoneum, mesentery, in the gonads, a
connective tissue capsule is formed around them.

Diagnosis. To make a diagnosis during life, urine is examined for the parasite eggs and an ultrasound
examination of the kidneys is performed. Posthumously, disease is diagnosed on the basis of an autopsy of
animals and finding a nematode in the kidney, less commonly in other organs. When examining the fish,
encapsulated larvae are found in the intestine, mesentery, and gonads [2].

Treatment. The only treatment at this time is surgery and extraction of Dioctophyme renale from the
affected organ. There is evidence of attempts to treat animals with ivomek, praziquantel, levomizole, etc.
[2,6,11].

Prevention of the disease is to identify dysfunctional water bodies and prohibit to feed the animals with
raw fish. In areas unfavorable due to dioctophimosis, dogs are not allowed to sites of catching and cutting
fish. The diet of fur-bearing animals excludes the raw fresh fish caught in reservoirs unsuccessful due to
this invasion. They explanatory work is conducted among fisheries workers and among the population on
the prevention of dioctophimosis [12,13,14,15,16].

The epidemiological and epidemiological situation with many helminthiases of carnivores, especially
in zoonotic helminthiases in Kazakhstan and in neighboring countries, should be improved. In the world,
especially in tropical and subtropical countries, the epidemiological and epidemiological situation regarding
zoonotic helminthiases is very problematic. For example, according to the classification of the Office
International des Epizooties (OIE), some helminthiases, in particular echinococcosis, which is spread among
population and productive animals by the carnivorous, are included in the list of the most common diseases
and in many countries are included in national programs to eliminate the disease. The annual costs for
treating patients and losses in animal husbandry are amounted to USD 3 bln. Kazakhstan is among the
regions permanently unfavorable for echinococcosis. World experience shows that establishing the
incidence of helminth infections in animals allows us to assess the degree of threat to humans. According
to the World Health Organization (WHO), every year a quarter of the population (more than 1.4 billion
people) is infected with parasites, the most significant group of which is helminths. Nematodoses are the
most common of the helminthiases [17].

Kazakhstan also has a difficult epidemiological and epidemiological situation regarding zoonotic
helminthiases. From the State report on the situation in Kazakhstan, it follows that the epidemiological
situation with parasitosis in the country poses a threat to public health. About 20,000 cases of parasitosis
are recorded annually in Kazakhstan, the intensive incidence rate is on average about 24.2 per 100 thousand
people. A number of researchers (Kereyev Ya.M., 2010; Shalmenov M.Sh., 2005; Akshulakov S.K., 2002;
Amireyev S.A., 2002; Shabdarbayeva G.S., Abdibekova A.M., Shapiyeva Zh.Zh., 2012; Lider L.A., 2009;
Shabdarbayeva G.S. et al., 2016) note a large infection of carnivores and humans with zoonotic
helminthiases [18-23].

In Kazakhstan, a number of scientists performed researches related to monitoring of helminthiases of
carnivorous zoonotic helminthiases. 11 species of helminths from different systematic groups were
registered in the studied carnivorous. From the class of trematodes, only 1 species was noted — Opistorhis
felineus; from the cestode class 4 species: Multiceps multiceps, Dipilidium caninum, Echinococcus
granulosus, Alveococcus multilocularis; from the class of nematodes of 6 species: Dioctophyme renale,
Toxocara canis, Toxascaris leonina, Ancylostoma caninum, Trichocephalus vulpis, Dirofilaria immitis. The
greatest invasion in carnivores was noted by various nematodes, in particular, the species Toxascaris leonina
that amounted to 28.9% of the total number of infected animals. A rather high infection was observed in
carnivorous with toxocariasis: 22.4%. Significant invasion was also noted by the species from the cestodes
Dipilidium caninum, which is 13.8%. All the above types of helminths are dangerous in human infection
and can cause significant damage to his health. The remaining helminths, including dioctophimosis
(Dioctophyme renale) are presented in isolated cases — from 0.7% to 5.8%. The average helminth infection
in the studied dogs was 79.6% [24]. Based on the monitoring results, recommendations were suggested on
the control of zoonotic helminthiases and on methods for detecting larval stages of helminths in fish [25,26].
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In connection with the increase in the number of livestock, the types of their diseases are also increasing
today. Since invasive diseases occur in all types of domestic animals, they cause enormous damage to the
national economy. Many invasive diseases, in particular parasitic diseases lead to mass death of animals [27].

Results. The studies were carried out in Almaty clinics. 17 cases of a rare helminthiasis nematode
disease — dioctophimosis in dogs were registered during 2018-2019.

During the anamnesis, the nature of nutrition of the dogs was ascertained whether the animals were fed
with raw fish or not. If so, where was the fish come or purchased from?

Clinical examination was carried out using methods of animal thermometry, focusing on the nature of
urination: difficult or not; urination frequency; pain during urination; color and texture of urine.

Then, several portions of urine were obtained from dogs, and urine was centrifuged at 1000 rpm within
1 minute. The supernatant was carefully drained, the suspension remaining at the bottom of the centrifuge
tube was pipetted by portions on a glass slide and viewed under a microscope at 10x40 magnification.
Characteristic Dioctophyme renale eggs were found (figure 1). The preliminary clinical diagnosis in all
cases was confirmed by intravital urine examination.

During ultrasound examination of the kidneys (ultrasound) contours of 1 or 2 helminths were found in
the renal pelvis in dogs. The phenomena of kidney atrophy from squeezing of tissues by a parasite and
coagulated helminth in the renal pelvis were observed (figures 2—4).

M 0.5 TSo0.6
19/Feb /2018 15:08:56

M oo.8 TsO.5
19/Feb /2018 15:22:09

Figure 3 — Dioctophyme renale in the dog’s kidney pelvis Figure 4 — Dog’s kidneys ultrasound examination results

Having established a positive diagnosis and location of helminths, surgical treatment of dioctophimosis
was performed. The progress of operation to extract Dioctophyme renale from the kidney is shown in figu-
res 5-16.

Figure 5 — Incision Figure 6 — Suction of fluid Figure 7 —
of the abdominal wall from the tissues around the kidney Incision of the kidney wall
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At first, the type of anesthesia for the animal was determined. The need and dosage of anesthesia were
calculated and given according to the weight of the animal. Next, the access points to the kidney were
determined, the incision site was planned, the incision site was treated with aseptic antimicrobial agents,
and the abdominal wall was incised. Then, reaching the kidney, suction of fluid collected around the kidney
as a result of the inflammatory process was performed.

A small incision was made in the kidney wall, the forceps were carefully inserted into the incision, the
helminth was fixed, and removed carefully through the incision using the twisting method (figures 5-9).

The extracted helminths were identified by genus and species, measured, museum preparations were
prepared from them, which replenished the parasitological museum of the department.

4 k
Figure 8 — Capturing helminth Figure 9 — Removing helminth Figure 10 — Helminth extracted
with forceps from the kidney from the dog’s kidney

Figure 12 — Female and male
of Dioctophyme renale
from the dog’s kidney

Figure 11 — Dioctophyme renale
from the dog’s kidney

Figure 13 — Measurement
of Dioctophyme renale

Figure 14 — Head end Figure 15 — Suture on the wall Figure 16 — Postoperative anesthesia
of Dioctophyme renale of the abdominal cavity after surgery in a dog

The condition of the patients after the surgery was satisfactory in all cases, there was no temperature
reaction, the food was taken with pleasure, the wound healed by primary intention. Urination is not difficult,
the kidneys regained their function.

Conclusion. Taking into account the geographical location of Almaty, the lack of large rivers around
the metropolis with the above species composition of fish, it becomes clear why there is a very small
infection of carnivorous with dioctophimosis. Cases of infection of the dog with dioctophimosis in our
clinical practice are apparently imported cases. But infection of carnivores and humans from invasive fish
imported from regions unsuccessful for this disease is not excluded.
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HUTTEPAIH JUOKTO®UMO3bIH BAJIAY ’KOHE EMJIEY

AHHoTanusi. Makaiaja COHFbI yaKbITTa AJIMaThl KaJaChIHbIH BETEPUHAPHUSIIBIK KITIMHUKAIAPbIHAA TipKeJreH, yii
OHe kabalibl eTKOPEKTI jKaHyaplap/blH CUPEK Ke3JeCeTiH aypybl — TUOKTO(UMO3, OylipeKkTepae napasuTTeseTiH
aha3MUAMSIIBIK HEMATO]] TOOBIHBIH I'eJIbMUHTI TyAbIpaThiH Dioctophyme renale GoiibIHIa MaTepuaniap YChIHbUIFAH.
AypyZIbIH MaHBI3/IbI SJIEYMETTIK MOHI 0ap - afaM oraH ce3imMTa, HHQEKIMs IUK] OalbIK )KEereH Ke3Jie maiiaa 0omaipl.

ET KOpexTi reiabMUHTO31apAbIH MOHHTOPHHIT OOMBIHIIA 3epTTeyliep AJMaThl KajlachIHbIH KIMHUKAJIAPbIHAA
KYPprizinai. 300HO3/bI IeIbBMUHTO3JapAbIH MOHUTOPHHTIHE KOIT KOHLT OOMiHAl. AJIMaThl KaJachlHAa opTYpIIl Kykerni
TonTap resbMUHTTEpiHIH 11 Typi Tipkenren. Tpemartoxn kimackiHaH Tek | Typ raHa Oenrinenren — Opistorhis felineus;
1ecTo KiackiHaH 4 Typ: Multiceps multiceps, Dipilidium caninum, Echinococcus granulosus, Alveococcus multilo-
cularis; HemaTon xiaceiHaH 6 TYp: Dioctophyme renale, Toxocara canis, Toxascaris leonina, Ancylostoma caninum,
Trichocephalus vulpis, Dirofilaria immitis.

ET KopekTinepmiH eH >KOFaprbl MHBA3ISUIAHYBI OpTYPJIi HEMATOATAPMEH, aTal alTKaHma, Toxascaris leonina
TYpiMeH OeNTiIeHreH KoHEe KYKTBIPbUIFaH JKaHyapJlapAbIH KaJIbl CAaHBIHBIH 28,9% Kypaiabl. ©OTe oFapsl 3a1ai eT
KOPEKTIK TOKCOKapo3za Oaitkanasl, on 22,4% kypansl. CoHjaii-ak, 3aKpiMagany Tacla Kyprrapra xartateia Dipili-
dium caninum-na xepiuii, o - 13,8% kypazpl. ['eIbMUHTTEpIH )KOFapbI/a aTallFaH OapibIK TYpJiepi ajam uH eKus-
CBI Ke3iH/Ie KayilTi KoHE OHBIH JICHCAyJbIFbIHA alTapJbIKTail 3UsH KenTipyl MyMKiH. KaiFaH reJlsMHHTTEp, OHBIH
imiaae auokrohumos (Dioctophyme renale) okmaynanran xarmaimapna - 0,7% -man 5,8%-ra nmeiiiH kepiHmi.
3epTTenreH UTTeperi TeIbMUHTTEP/IIH OpTaIia JeHreii 79,6% Kypasbl.

Bi3miH 3eprreynep Ooiibiamma 2018-2019 x0k. CHpeKk Ke3[eceTiH reIbMHUHTO3IapIbIH HEMATO03bI 300HO3/IBIK
aypysl - UTTepAiH TUOKTO(GUMO3BIHBIH 17 >karaaiibl TipKenai, 0y reIpsMUHTO3Fa Tekcepinrenaepain 0,3% Kypaiapl.

AHaMHe3 Ke3iHJe MTTEpIiH TaMaKTaHy CHIIaThl aHBIKTAJIIbI, SFHU, KaHyapiap[sl OIMKiI OalbIKIEeH a3bIKTaH-
neipabl Ma? Erep mo Oosica, OanbIK KaiiiaH oKeJIiHreH HeMece CaThIN ajbIHFaH.

KiuHuKamsIk Tekcepy xKaHyapiapabl TEPMOMETPIS 9[IICIMEH KYPTi31I1, 30p MIBIFapy CHITaThIHA: KUBIHAAY HEMe-
Cce JKOK; 30p IIBIFapy JKULIITi; 30p IIbIFapy Ke31HIeTi aybIPCHIHY; 39p TYCi MEH KOHCHCTEHIIMSCHIHA Ha3ap ayAapbl.

CopaH keiiin uTTep/eH OipHele peT 39pai anbim, 30pai 1000 aiitn/Mun. 1 MUHYT itniHAe neHTpudyraiaH eTKI3miK.
Lenrpudyranpk npoOUpKaHbIH TYOiHAE KallFaH TyHOA yCTiHIEr! CYHBIKTBHIKTBI abaiiiar Terin, TaMIIbUIATKBIIITICH
3aTTHIK IIBIHBIFA TAMBI3BIN KOHE MHKPOCKONTHIH 10x40 yiraiiraH KepceTKinrMeH Kapaisl. JJHOKTopuMHIKE TOH
KyMbIpTKa Ta0bbu1abl (1-cyper). HecenTi anapia ana KIMHUKAIBIK Oajiay OapiblK KaFaaiiiapaa skaHyap Tipi KesiHje
3epTTeireH. byipekke ynbTpaaplObICTHIK 3epTTey Kypridy kesinae (Y /3) Oyipek TaskuiackiHaa urrepae 1 Hemece
2 TenbMHUHT KOHTYpBl TaObulIbl. bByiipek TyTikmienepiHie OYKTENreH TIelIbMUHT JKOHE Napa3uT TiHIEPIHiH
KbICBITYbIHaH OYHpeKTiH atpodusicel OalKanaipl.

BizniH eHipimi3re KaTbICTHI )KaHa aypyZblH Maiiia O00Jybl 300HO3bI TeIbMUHTO3AAPIbIH 3MTHU300TOIOT HsIIBIK-
SMHIEMHUOJIOTHSIIBIK JKaFIaiiblHa aliTapIbIKTail acep eTyi MyMKiH. MTTepaeri quokToduMo3/b! Tipi Ke3iHIeri 3epT-
XaHAJBIK TUArHOCTHUKACHIHBIH HOTHDKEJepi, Mapa3uT >KYMBIPTKATAPBIHBIH MHUKPOQGOTOrpadUsSChIH YChIHA OTHIPHIIL,
OBOCKOMMSIIBIK 9IiCTEPMEH; acTIalThIK AUATHOCTHKA dHiCTepiMeH — OYHPEKTI yIbTpaaslObICTHIK 3epTTey (Y /3), Oyii-
PEKTiH JIOXaHKAachIHIa Mapa3uTTiH OOJybIH AdJeNIeiTiH (oTocypeTTep/i KOoiJaHa OTHIPBIN YChIHBUIFAaH. [IMOKTO-
(bUMO3/1bI MY IIH KAaJIFbI3 9JIICI XUPYPTHUSUIBIK apajiacy jKOHE 3aKpIMJIaHFaH MyluenepaeH (OyHpeKkTeH) THOKTO-
bumaepai amy OoJiblll TaOBUIATHIHABIKTAH, UTTEPl OYHPEKTeH TeJIbMHUHTTI aly jKoHE >KaHyapiapbl eMIey Mak-
caThIH/Ia Ke3€H-Ke3eHMEH OIepaTHBTIK apayiacy OolibIHIIA ©3iHAIK Oipereii MaTepuannap kenripiiren. Onepanusian
OTKEH JKaHyapJlap/blH JKarJalibl KaHaFaTTaHAPJIBIK, ONIEPaAIMsAaH OTKEH Ke3/1eri 00JKaM KOJaiibl.

Tyiiin ce3xep: uTTep, €T KOPEKTUIEp, TeIbMUHTTED, I'€JIbMUHTO3/1ap, MOHUTOPUHT, HEMATOATApP, SMH300TOJIO-
TUSUTBIK-3TTUIEMUOJIOT HSIIBIK JKaFaai, remarypus, nuoktohumos, Y 13, XOb, JI/1¥, HHBa3HpIICHT€H MaTepuall, HeCell,
HOXIiC, OYHpeK, olepalysIIbIK eM/Iey.

A. . Banrumo6aesal, I'. C. lllagaap6aesal, JI. O. Kanrtenuena',
A. C.M6axanosa', Yryp Ycay?, . M. Xycaunos'

'Kasaxckuil HALIMOHAILHEIN arpapHbIi yHUBEpCHUTET, AnMarhl, Kasaxcran;
2CenbuyKCKHii yHMBEPCUTET, MeMIMHCKUN (akyibreT, Konbs, Typuus

JUATHOCTHUKA U JIEYEHHUE TUOKTO®PNMO3A COBAK

AHHoTanus. B craTee mpencTaBieHbl MaTepHaibl 110 3apPErUCTPUPOBAHHBIM B TOCIIEAHEE BpEMsI B BeTEpUHAp-
HBIX KJIMHHUKaxX I. AJIMaThl pelkoM 3a00JIeBaHUM JOMAIIHUX U JAUKUX IUIOTOSIHBIX — JMOKTO(HMO3€, BBI3BIBAEMOM
reJIbMUHTOM U3 TPYMIIbl aha3MuaneBbIX HeMaTon — Dioctophyme renale, mapa3uTHUpyIOIIEro B MoYKax. 3a0oieBaHne
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MMEET Ba)KHOE COLIMAIbHOE 3HAYEHHE — K HEMY BOCHPUHMYHB YEJIOBEK, 3apa)KEHHE KOTOPOrO MPOHMCXOIUT IpU
YIOTpeOICHNH B TIUIILY CHIPOH PHIOHI.

I/ICCHeI[OBaHI/IH IO MOHHUTOPUHTY TI'CJIBMHUHTO30B IUIOTOSAAHBIX IMPOBEACHLI B KIIMHUKAX T. AJ'IMaTI)I. Bboinbiioe
BHUMAaHHUEC 6])1.]'[0 YACJICHO MOHUTOPHUHIY 300HO3HBIX I'€JIbBMHUHTO30B. 3apeFI/ICTpl/IpOBaHO Y HUCCICAOBAHHLIX ILIOTO-
SAOHBIX T'. AJ'IMaTbI 11 BUAOB I'€JIbMHUHTOB U3 Pa3HbIX CUCTEMATHYCCKUX I'PYIIIL. U3 kmacca TpEMATo OTMCUCH TOJILKO
1 Bun — Opistorhis felineus; w3 xnacca uecron 4 Buna: Multiceps multiceps, Dipilidium caninum, Echinococcus
granulosus, Alveococcus multilocularis; w3 knacca Hematon 6 BuUIOB: Dioctophyme renale, Toxocara canis,
Toxascaris leonina, Ancylostoma caninum, Trichocephalus vulpis, Dirofilaria immitis.

Hawubospliass HHBA3UPOBAHHOCTh Y IUIOTOSHBIX OTMEYEHA PAa3IMYHBIMU HEMATOJlaMH, B YaCTHOCTH, BHIOM
Toxascaris leonina n coctaBisieT 28,9% ot 00111eT0 Yrcia 3apaKCHHBIX )KUBOTHBIX. JJOBOJIFHO BBICOKAS 3aPaKEHHOCTh
OTMEYCHA Y TUIOTOSAHBIX TOKCOKapo30M, KoTopas coctaBmia 22,4%. 3HaunTenbHAs WHBA3WPOBAHHOCTh OTMEUEHA
Takke BHIOM u3 uecrox Dipilidium caninum, coctaBmina 13,8%. Bce ykasaHHBIE BbII€ BHIBI TEIEMHHTOB
MPEACTABISIIOT OMACHOCTh B 3apa)KEHUHU YEJIOBEKa M MOTYT HAHOCHUTh 3HAUUTENBHBIN YIIEpO ero 30pOBbI0.

OcranbHbIE TEIBMHUHTHI, B TOM 4YHcIe B TUOKTOPuMO3 (Dioctophyme renale), mpenctaBieHbl B €TUHUYHBIX
ciyuasx — ot 0,7% o 5,8%. Cpennsis 3apakeHHOCTh I'eJIbMHHTAMH UCCIICA0BAaHHBIX cO0ak coctaBuia 79,6%.

Hamu B Teuenne 2018-2019 rr. 3apeructpupoBaHo 17 ciaydaeB peaxoro relbMHUHTO3HOTO HEMAaTOJ03HOIO
300HO3HOTO 3200JIeBaHUsI — JMOKTO(PHMO3a COOaK.

[Ipu anamMHe3€ BBLICHSIIN XapakTep IMUTaHUs cOOaK, KOPMUIIHU JI )KUBOTHBIX CBIpO# pp0oit. Eciu ma, To oTkyna
OBLTa pUBE3EHA MM 3aKyIUICHA phIOa.

Knunuueckoe o0cneqoBaHue MPOBOAMIM METOJAMU TEPMOMETPUH JKUBOTHBIX, aKIICHTHPOBAIM BHUMaHUE Ha
XapaKkTep MOYCHUCITYCKaHHS: 3aTPYAHCHHOE WM HET; YaCTOTY MOYEHCIYCKaHuUsl; OOJE3HEHHOCTh MPU MOYCHCITYC-
KaHHUU; Ha [IBET U KOHCHUCTECHIHIO MOYH.

Jasnee mostydaid HECKOJIBKO MOPLKI MOYH OT co0ak, neHTpudyruposamu mMody mpu 1000 o6/MuH. B TeucHHe
1 MmuHYTBI. OCTOPOXHO CIUBAIM HAJAOCAJAOYHYIO KUJKOCTh, OCTABIIYIOCS Ha JHE MEHTPU(YKHOW MPOOUPKH B3BECH,
MUMETKON TOPIUSIMHU HEPEHOCUIIM Ha MPEIMETHOE CTeKJIO W MPOCMATPHUBANIN MOJ MUKPOCKOIOM TIPH YBEIUUEHUU
10x40. OGHapyxeHbI XapakTepHble siiina quokTodumMua (pucyHok 1). [IpeaBapurenbHblid KIMHHYECKUH THarHo3 BO
BCEX Cliydadax 6bIJ'I TMOATBEPKACH MPUKU3HECHHBIM UCCIIEAOBAHUEM MOYHU.

[Ipu mpoBenennu ynabTpa3ByKoBoro uccienoBanus novek (Y3U1) B nmoyeyHoii ioxanke y codak ObUIM 0OHapYy-
JKEHBI KOHTYpHI 1 wim 2 renmpMuHTa. Habmroganvce sSBIICHUS aTpO(QHH IMOYKH OT CHABIUBAHUS TKAHEH IMapasuToM U
CBCPHYBIIHUICS TEILBMUHT B IOYCYHOH JIOXAHKE.

[NosiBITeHNE TaHHOTO, OTHOCUTEIHHO HOBOTO ISl HAIIIETO PErHoHa 3a00JIeBaHUs, MOKET OKa3aTh 3HAYUTEIHHOE
BJIMSIHHE HA 3MU300TOJIOrO-3MHIEMUOIOIHYECKYI0 00CTAHOBKY 300HO3HBIX Te€IbMHUHTO30B. [IpeacTaBieHbl pe3yiib-
TaThl MPKU3HEHHOH 1Ta00paTOPHOM TUATHOCTUKU TUOKTO(DUMO3a Y COOaK OBOCKOMUYECKUMHU METOJAMH, C MPE0C-
TaBJeHHEM MUKpodoTorpaduii Sull Mapa3uTa, METolaMi HHCTPYMEHTABHOM AUArHOCTHKU — YJIBTPA3BYKOBBIM HC-
cnenoBanueM (Y3U) mouek ¢ npemocrarieHueM hororpaduii, 10Ka3bBAIOIINX HATHYUC [1APA3UTA B IOXAHKE ITOYKH.

Tak Kak eIMHCTBEHHBIM METOIOM JICYCHUs] IHOKTO(PHMO3a SBISETCS XUPYPrUUECKOe BMEIIATENbCTBO H
M3BJICYCHHE TUOKTO(GHUM U3 MOPAKEHHOIo OpraHa (MMOYKH), IPUBEJCHbI COOCTBEHHBIE OPUTHHANBHBIE MATEPHAJIbI 10
MO3TAITHOMY OIIEPATUBHOMY BMEIIATCILCTBY € LCJIbIO U3BJICUCHUA I'CJIbMUHTA U3 ITOYCK co6a1< U JICUCHUS ) KUBOTHBIX.
COCTOHHl/Ie MIPOONEPUPOBAHHBIX JKUBOTHBIX YAOBJICTBOPUTCIILHOC, IPOTHO3 IIPU MMPOBEACHUN OIIEPATHUBHOI'O BMCIIIA-
TEJNBCTBA OJarONPHUATHBIN.

KaroueBsbie ci1oBa: co0aku, IIOTOSTHBIC, TEIBMUHTHI, T€IBMAHTO36], MOHUTOPUHT, HEMATOIbI, IITU300TOJIOT0-
AMUIEMHOIOTHIeCcKass 00CTaHOBKa, reMarypus, 1uokTodumos, Y3U, M3Ob, BO3, nHBa3supoBaHHEIH MaTepHall, MOYa,
(hekanuu, MOYKH, OTIEPATHUBHOE JICUCHHE.
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MODERN TECHNOLOGIES FOR INCREASING
THE REPRODUCTION LEVEL IN DAIRY CATTLE

Abstract. The work aims to study the features of herd reproduction in the conditions of a modern specialized unit
for growing repair young animals.

The studies were carried out in the conditions of Megaferma OOO in the Kuznetsky region, which is part of the
Rusmolco Company in the Penza region, on the number of animals in the modern herd reproduction center. The object
of the research was the replacement heifers of the Holstein breed; the subject of the research was: live weight of heifers
in different technological periods and the efficiency of insemination of heifers with sexed and ordinary sperm.

The studies show the dynamics of live weight of the Holstein heifers of different origin (Holland, the USA,
Russia) during directed growing; the achievement of live weight of 350 kg was established by the period of the first
insemination at the age 12 months; the Dutch heifers had a higher growth rate during all growing periods.

The results of studies indicate that when using sexed semen, the pregnancy rate of heifers from the first
insemination was 54.5%; 82.5% of heifers were received from the studied livestock, which is 29.5% more than from
the insemination with ordinary semen. When inseminating with sexed semen of heifers of different origins (Hungary,
Germany, Russia), the existing differences in the experimental groups were found. The pregnancy rate from the first
insemination in the studied livestock ranged from 48.7 to 59.7%, and the yield of heifers - from 77.5 to 89.4%.

Such indicators are consistent with the international practice of using sexed semen and with the guarantees of the
semen producer. Consequently, an increase in the number of heifers in offspring allows breeding farms to abandon the
acquisi-tion of expensive breeding young stock.

Key words: technology, growing, Holstein breed, reproduction, origin, replacement heifers, insemination, sexed
semen, offspring.

Relevance. In Russia, dairy cattle breeding is one of the main branches of animal husbandry, therefore
it should be competitive in the external and domestic markets. Sustainable development of the industry is
ensured by increasing production volumes, significantly expanding the range of products, the use of
innovative technologies and modern equipment in the production process, as well as the widespread use of
domestic and foreign cattle genetic resources [1,2]. In the studies of local scientists, there has been a steady
increase in the number of Holstein cows on dairy farms in Russia. This is due to the import of cattle, as well
as the use of accumulation cross breeding of animals of this breed with Black-and-motley breed and other
breed groups of cattle [3,4].

The acquisition of modern dairy complexes and farms by imported livestock requires significant
financial investments. In addition, imported animals do not always adapt to local natural and climatic
conditions, which subsequently affects their health, productive and breeding qualities. Obviously, for the
improvement of the dairy herd and its replenishment by herd replacements, it is necessary to organize their
own breeding of elite calves.
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In most regions of Russia, the key issue of herd reproduction is the growing of replacement young
animals. In agricultural entities, the average age of heifers at the first insemination is 22-23 months with an
average live weight of 340-350 kg, which is 6-7 months and 30-50 kg less than the indicators proposed in
the recommendations for the growing of heifers of dairy and combined breeds.

Therefore, for replacement heifers, it is necessary to create conditions for the formation of a strong
healthy body and the subsequent high dairy productivity with long-term economic use of cows. This is of
particular importance in conditions of intensive milk production in modern dairy complexes and farms.

The problem of providing the herd with the necessary number of replacement heifers is not always
possible to solve with traditional reproduction methods. In the body of bulls, two types of germ cells -
spermatozoa are formed: with X-chromosomes and Y-chromosomes; so, in dairy cattle breeding, about 51%
of calves born in cows are bulls and 49% - heifers. Modern large dairy farms and complexes specializing in
milk production need a large number of replacement heifers to update the herd. Currently, new unique
mechanisms are used in animal husbandry to ensure the necessary reproduction rate, among which the most
innovative is the use of genetic material, divided by sex [5,6].

Many studies have established that the regulation of the sex of offspring in farm animals is of
considerable practical interest, as it helps to accelerate genetic progress in selection and breeding work
[7,8,9,10].

The aim of the work is to study the characteristics of herd reproduction in the conditions of a modern
specialized enterprise of replacement young stock reproduction.

Materials and methods of research. The modernization of the dairy cattle breeding industry in the
Penza region, as in other parts of Russia, is carried out through the construction of new modern dairy
complexes, the reconstruction of existing dairy farms, the active introduction of innovative milk production
technologies, the acquisition of highly productive imported cattle and the use of highly efficient modern
technological equipment. The formation of highly productive dairy herds is carried out through the
acquisition of cows, bred heifers or heifers from Europe, the USA, Canada, and Australia.

In 2015, in Tatarskiy Kanadei of the Kuznetsk district, the Rusmolco ran Megaferma OOO, Russia's
largest modern center for the herd reproduction, amounted to 5200 animals, designed to equip the company's
dairy complexes. The center consists of two sites, combined in a single cycle of growing heifers from the
age of 5 months to the period of 7months of pregnancy, followed by their return to the company's dairy
complexes.

The technology for growing replacement heifers at all sites of Rusmolco provides the creation of
optimal conditions for the intensive production of young animals of a random age, the implementation of
planned gains in live weight, and the timely identification of animals ready for insemination. To achieve
this goal it is necessary to fulfill several objectives: to ensure the safety of young animals more than 97%;
to grow heifers for the first insemination at 12 months of age with a live weight of at least 350 kg.

The studies were carried out in the conditions of Megaferma OOO. The objects of the research were
the heifers of the Holstein breed, received for growing from dairy complexes of RAO Narovchatskoye, the
Narovchatskiy district, and of OSP MTK Pachelmskoye of Arshinovka.

The genetic and paratypical factors were subject to study. Genetic factors included the origin of
animals, and paratypical ones — the growth, development and reproductive qualities of heifers.

A comparative assessment of the growth and development of heifers of different origin was studied by
the dynamics of weight growth. The weight growth of replacement heifers was taken into account in terms
of live weight by carrying out regular control weighings at the age corresponding to the technological
periods of growing (at birth, at the age of 5, 10 and 12 months), followed by the calculation of growth rate
indicators.

The reproductive qualities of animals of the studied groups were evaluated according to zooveterinary
records.

Research results. In Megaferma, replacement heifers born from cows of the Rusmolco dairy herd, as
well as imported heifers, are being grown. Therefore, the peculiarities of growth and development of heifers
of different origin were studied during directed growing in a specialized enterprise. For research by the
method of analogues (according to age and live weight) 180 animals born from imported mothers of Holland
(the first group — 60 animals), the USA (the second group — 60 animals), as well as domestic cattle (the third
group — 60 animals) were selected.
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Table 1 — Change in live weight of heifers according to the technological periods

Live weight, Country of origin/group
kg: Holland / the first The USA / the second Russia / the third
at birth 37.0+0.67 37.5+0.58 37.5+0.46
5 months 201.0 £0.89%*** 190.1£1.37 190.8 +1.42
10 months 327.0 £1.06*** 316.4+1.53 3149 +1.50
12 months 373.5 £1.88*** 359.5+1.90 359.1+1.92
*p <0.05; **p <0.01; ***p <0.001.

Table 1 shows the dynamics of the live weight of experimental animals in control age periods.

It was established that Dutch heifers exceeded American and Russian peers in all age periods in terms
of live weight: at the age of 5 months - by 5.7% (p <0.001) and 5.3% (p <0.001), at the age of 10 months —
by 3.3% and 3.8%, at the age of 12 months - by 3.8% (p <0.001) and 3.9% (p <0.001) respectively.

Based on the research results, it can be concluded that the technology for growing replacement heifers
in Rusmolko helps to achieve optimal live weight (360 kg) for the first insemination at the age of 12 months,
and not at the age 16 months as is accepted in the recommendations for young stock breeding.

Studies of the influence of the first fruitful insemination age and live weight of heifers on the value of
subsequent milk yield revealed the great importance of the live weight of heifers. The increase in the
insemination age unreasonably raised the cost of growing first-calf heifers [11].

Considering that since 2015, Megaferma with artificial insemination of replacement heifers began to
use the modern biotechnological method of reproduction using sexed semen, the objects of the research
included the study of its effectiveness in breeding livestock.

The studies were carried out on heifers (929 animals) of the Holstein breed, grown in Megaferma of
the Kuznetskiy district.

According to local and foreign scientists, sexed semen is an effective tool for increasing the breeding
stock of cattle, so it is necessary to carefully plan and prepare for insemination both animal and sperm. It is
especially important to choose heifers that meet the requirements for the insemination [12,13,14,15,16,
17,18,19].

In this regard, one of the main technological features on the second site of Megaferma is the selection
and preparation of animals for insemination. The first insemination of heifers is done with sexed semen.
The semen is supplied to Russia from America and Canada, and the main suppliers are AltaGenetics,
SEMEX, WWS. In total, in 2018, sexed semen of the breeding bulls was imported in the amount of 230676
doses or 6.4% of the total sperm production [20].

The results of the insemination by sexed semen of the replacement heifers of the Holstein breed in the
conditions of the specialized enterprise Megaferma in 2017 are presented in table 2.

Table 2 — The insemination efficiency of the replacement heifers

Number of animals
Indicator
heads %

Total number of heifers 929 100
First insemination (by sexed sperm):
The number of heifers of the first fruitful insemination, animals 507 54.5
The number of unfertilized heifers, animals 422 455
Re-insemination (with ordinary sperm):
Total number of heifers 422 100
The number of heifers of the fruitful re-insemination, animals 227 53.8
The number of unfertilized heifers, animals 195 46.2

— 7Yy ——
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Since, the necessary condition for the successful use of sexed sperm is the health of the herd and the
fatness of the animals, the specialists of Megaferma carefully select the heifers suitable for the first
insemination with the sexed semen. Pregnancy from the first insemination in the studied livestock was
54.5%, but 44.5% of heifers remained unfertilized. Upon repeated insemination of these heifers with
the ordinary semen, the pregnancy increased by 9.3%, but 46.2% of the animals required the third
insemination.

An indicator of the effectiveness of insemination is the number of the received offspring (table 3).

Table 3 — Obtaining offspring during insemination of heifers with the sexed and ordinary sperm

Number of animals
Indicator
heads %

Total number of calves 610 100
Calves received from the first insemination with the sexed semen: 412 67.5
Including:

- heifers 340 82.5
- bull-calves 72 17.5
Calves received from the repeated insemination with the ordinary semen: 198 32.5
Including:

- heifers 105 53.0
- bull-calves 93 47.0

Of the total studied population (929 animals), 65.7% of calves were obtained. At the first insemination
of heifers with the sexed sperm, 67.5% of the calves received, and at the repeated insemination of the
unfertilized heifers with the usual semen, 32.5% of calves. It should be noted the high yield of heifers from
insemination with the sexed semen — 82.5%. When re-inseminating the heifers with the ordinary semen
almost the same output of heifers and bull-calves was received.

Studies have found that using sexed semen gave 29.5% more heifers than ordinary semen, with almost
the same pregnancy, and the yield of heifers was 82.5%.

In connection with the acquisition of dairy farms with imported and domestic livestock, the research
objectives included the study of the insemination effectiveness with sexed sperm of the Holstein replacement
heifers of different origins. Three groups of heifers of different origin were formed taking into account the
year of birth: imported in 2017 from Hungary (the 1st group — 315 animals) and from Germany (the second
group — 311 animals), as well as domestic heifers (the third group — 300 animals), born in dairy farms of
Rusmolco.

The results of the insemination of replacement heifers of the Holstein breed of different origin in the
conditions of Megaferma enterprise are shown in table 4.

The largest percentage of fruitfully inseminated animals was recorded in the third group (59.7%), which
is higher by 11% and 4.1% than in heifers of the second group and the first group, respectively. A significant
number of replacement heifers remained unfertilized.

The results of the re-insemination with ordinary semen also indicate the differences between the
experimental groups. The best indicator of fruitful insemination (59.6%) was for the heifers of the second
group, and the lowest result (44.6%) was in animals of the third group. In general, the fruitful insemination
of heifers by sexed and ordinary sperm does not exceed 60%.

The efficiency of insemination is characterized by obtaining offspring (table 5).

From the data of table 5, it follows that the results of the insemination of the heifers of the studied
groups using the sexed semen differ. The largest number of heifers after the first insemination was received
from German animals - 89.4%, but at the same time, the largest number of deadborn offspring (13.7%) was
recorded in this group, which is obviously associated with problems of adaptation to the maintenance
conditions. In Hungarian and Russian animals, the rates of heifers are slightly lower, and amounted to 83.2
and 77.5%, respectively.
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Table 4 — Results of insemination of heifers

) Country /group
Indicator -
Hungary/ 1% group | Germany/ 2" group | Russia/ 3" group
Total number of heifers, -heads 315 314 300
-percent 100 100 100
First insemination (sexed semen):

The number of heifers of the first fruitful insemination:
-heads 175 153 179
-percent 55.6 48.7 59.7
The number of unfertilized heifers,  -heads 140 161 121

-percent 44.4 51.3 40.3

Repeated insemination (ordinary semen):

The number of heifers of the re-insemination:
-heads 140 161 121
-percent 100 100 100
The number of heifers of the repeated fruitful insemination,
-heads 77 96 54
-percent 55.0 59.6 44.6
The number of unfertilized heifers,  -heads 63 65 67

-percent 45.0 40.4 55.4

At repeated insemination, the number of heifers and bull-calves obtained in the experimental groups

had insignificant differences.

Table 5 — Obtaining offspring after insemination of heifers with sexed and ordinary semen

Country /group

Indicator

Hungary/ 1% group

Germany/ 2" group

Russia/ 3" group

First insemination (sexed semen):

Total number of heifers 175 153 179
R§celved calves from. the first insemination 161 132 170
with sexed semen, animals:
including: heifers,
- heads 134 118 132
- percent 83.2 89.4 717.5
- bull-calves, heads 27 14 38
- percent 16.8 10.6 22.5
Registered:
- deadborn, number 14 21 9
- percent 8 13.7 5
- twins, number 1 1 0
- percent 0.6 1 0
Repeated insemination (ordinary semen):

Total number of heifers 77 96 54
Received calves from the repeated insemination

. . . 71 87 50
with ordinary semen: - animals
Including:
- heifers, heads 35 48 28
- percent 49.3 55.2 56.0
- bull-calves, heads 36 39 22
- percent 50.7 44.8 44.0
Registered:
- deadborn, number 6 9 4
- percent 7.8 9.4 7.4
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B. B JIamenxko', H. A. Banakupes?, 10. A. IOnnam6aes’, . B. Kaemosa',
A. K. Kapoin6aes?, A. B. 'y6una!, W. I1. lIpoxopos®

Tlensa MeMIieKeTTiK arpapiblK yHuBepcuteri, [lensa, Pecei,
2OMBOM KO «Mackey BeTepUHAPHS koHe OHOTEXHOJIOTHS aKaIeMHUsChl», Mackey, Pecei,
SPTAY. A. Tumupsses ateiagarsl MCXA, Mockey, Pecel,
4«YHIILI Baiicepke-Arpo», Aamatsl o6bick], Kaszakcran

CYTTI MAJI IIAPYAIIBLIBIFBIHJIA ©CIMIH MOJAUTY JEHTENIH
APTTBIPY IbIH KA3IPI'TI 3AMAHIBI TEXHOJIOT'USIJIAPBI

Annoranusi. Kazipri 3amanfsl CyT KemleHzepi MeH ¢epManapabl UIMIOPTTHIK Mayl OachblHA KMHAKTAY YJIKEH
Kap>KBUIBIK CAJIBIMIApABI TaJIall eTelli, COHIal-aK OKEIIHETIH XKaHyapiIapabl )KePriTiKTI TaOUFU-KIUMATTHIK JKaFIai-
napra OeitiMaey MacenenepiH TyFbI3a/ibl, OyJ1 0JJaH opi OJap.IbIH JeHCayJIbIFBl MEH OHIMALTIrIHE ocep ereni. YKorapsl
OHIM[Ii TaOBIHIBI KANBINITACTHIPY YIIIH SJUTANBIK Oy3ayiapIsl sKeKe ecipylli YHpIMAacTeIpy KaxeT. JKeke xeHaey
KalllapjapblH ecipy eHAIpiCTiH TYHBIK IUKIBIH KYpyFa,Mall HIMIOPTBIH KbICKApTYFa, KaHyapJapAbl acblpayIbIH KoHE
a3BIKTAaHIBIPYIOBIH €PEKIIe JKaFJaiiapbiHa OediMaey MoceNenepid menryre MyMKiHaiK Oepei.

CyTTi Man mapyanbuIbIFbIHIA OCIPYIIH I9CTYPII oicTepiMeH TaObIH/IbI XKOHISHTIH TONACPAIH KAKETTI CaHbI-
MEH KaMTamachl3 €Ty MpoOJeMachiH eIy KUbIH, COH/IBIKTAH Ka3ipri 3aMaHfbl OMOTEXHOJIOTHSIIBIK 9ICTEp/Il Maii-
JlaniaHazbl, oJapabIH Oipi Kalapiapasl CEKIHSIIbl TYKBIMMEH YPBIKTaH IBIPY OOJIBIIN TaObUIa IbL.

JKyMBICTBIH MaKcaThl - Ka3ipri 3aMaHFbl MAMaHIaHIBIPBUIFAH KOCITIOPBIH XKaFIalbIHIa MaJl TOJIIH 6Cipy epeK-
HIEJIIKTEPiH 3ePTTELY.

3eprreynep [lensa obapiceiabiH "YK" Pycmonko "XKIIK kypambina xipetin Kysneukuit aynansiaeiH "Mera-
tepma" XKIIIK >xarnaiibiia TaOBIHHBIH ©CIMIH MOJIAMTY XOHIHJET] Ka3ipri opTalbIKThH JKaHyapnap 6ackiHa OpbIH-
Janbl. 3epTTey 0OBEKTICI TONIITHH TYKBIMBIHBIH JKOHIEY Kallapiaapbl O0JIAbI; 3epTTey IoHI: 9PTYPIli TEXHOIOTHSIIBIK
Ke3eHJiep/ie KallapiapAblH Tipi caJMaFrbl KOHE KallapyapAbl CEKIUSUIBI YKOHE KOAIMIT TYKBIMMEH YPBIKTAHIBIPY
THIMIUTIITT OOJIIBL.

3epTTeynepae OarpITTalIFaH ocipy Ke3iHIe opTYpIIi MIBIFY Teri TONIITHH TYKbIMAac KamapiapasH ([ommangus,
AKII, Peceit) Tipi canMarbIHBIH CepIIiHI KepceTiiren; 12 aiiia anramksl YPhIKTaHABIPY kackiHa 350 kr Tipi canma-
FBIHA KOJI JKETKi3y OenriieH/i; roflanAusUIbIK Kalapiap ecipyiH 0apiiblK Ke3eHIepiHe oCy/iH KOFapbl KapKbIH-
JIBUTBIFBI OOJIIBL.

3eprrey HoTIKeNepl OOWbIHINA, CEKUMSIIAaHFAH YPBIKTHI MaiilalaHFad Ke3/e KalapiapiabslH OipiHINI YpbIKTaH-
nbipynan 54,5% - nbl KyparaHbIH KOPCETTi; 3epTTelieTiH Maj OackiHaH §82,5% Kamapiap anjabl, OyJ1 KoAiMIi YPBIKIEH
YpBIKTaHIBIpYAaH 29,5%-Fa apThIK.

CexkcTenreH TYKBIMMEH YPBIKTaHABIPY Ke3iHae apTYpil TekTi Kamapiapasl (Benrpus, ['epmanust, Peceit) Toxi-
pubeni TonTapia 6ap aifbIpManIbUIBIKTap aHBIKTAIBL. 3ePTTENICTIH Masl OAChIHBIH aJFaIlIKbl YPBIKTAHIBIpYAaH OacTar
yiITapakTeirsl 48,7%-1an 59,7%-Fa neitin, an KamapiapablH MbFyb-77,5% - nan 89,4% - ra meiiin 6onael. MyHmai
KOPCETKIIITEP CEKCTENTEeH YPHIKTHl MaiJaNaHyIblH QJIEMIIK IIPaKTHKACHIHA JKOHE TYKBIM OHIIPYINIHIH KeHiIIirine
COMKeC KeJel.

Jlemex, Tenze Kamapiap CaHbIHBIH apTybl aChUT TYKBIM/IBI IIAPYaIIbIIBIKTapFa KBIMOAT TYPAThIH aChUT TYKBIM/IBI
TOJIJIi CaThll anyaH 0ac TapTyFa MYMKIH/AIK Oepefi.

Tyiiin ce3mep: TEXHOJIOrHs, 6Cipy, TONIUTHH TYKBIMBI, ©CipYy, LIBIFY Teri, )KOHJeY Kallapiap, YPhIKTaHABIPY,
CEeKCTEJIT'eH TYKBIM, TOJI ally.

B. B. JIamenko!, H. A. Banakupes?, 10. A. IOagam6aes?,
W. B. Kaemosal, A. K. Kapein6aes*, A. B. I'youna’, U. I1. IIpoxopos?

Tlen3enckmii rocyqapCTBEHHBIN arpapHbIil yHHBEPCHUTET, Ilensa, Poccus,
OI'BOY BO «MOCKOBCKas aKaJeMHUsl BETEPHHAPHON MEIUIMHEI 1 OUOTEXHOIOTHI,
3SPTAY — MCXA umenn K. A. Tumupsizea, Mocksa, Poccus,
4TOO «YHIIL] baiicepke-Arpo» AnmaTuHckas obnacts, Kazaxcran

COBPEMEHHBIE TEXHOJIOTYHM NOBBIINEHUA YPOBHA BOCITPOU3BOJACTBA
B MOJIOYHOM CKOTOBOJCTBE

Annoranusi. KoMIuiekToBaHHe COBpPEMEHHBIX MOJOYHBIX KOMIDIEKCOB H ()epM HMIIOPTHBEIM IOTOJIOBBEEM
TpeOyeT OoNbIIMX (PMHAHCOBBIX BIOXKEHHH, a TaKKe CO3AAeT MPOOJIEMBI aanTalliyd 3aBO3UMBIX JKUBOTHBIX K MECT-
HBIM IIPUPOTHO-KIMMATHIECKAM YCIIOBHSIM, YTO B JAJIFHEHIIIEM OTPaXKaeTCs Ha MX 3/I0POBBE U MPOAYKTUBHOCTH. J{71st
(hopMupOBaHHS BBICOKOIIPOAYKTUBHOTO CTajJia HEOOXOIMMO OPraHM30BaTh COOCTBEHHOE BBIPAIIMBAHUE SIUTHBIX
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TenAT. BeipamuBanie coOOCTBEHHBIX PEMOHTHBIX TEJIOK MO3BOJIHT CO3/1aTh 3aMKHYTHIHA LUK IIPOU3BOCTBA, COKPATHTh
MMIIOPT CKOTA, CHSTh MPOOJIEMBI C aJanTaluell )XUBOTHBIX K CIIeHU(HUUECKUM YCIOBUSIM COJCPIKAHUS K KOPMIICHHSI.

TpaauIMOHHBIMU METOJIAMH BOCIPOU3BOJICTBA B MOJIOYHOM CKOTOBOJICTBE TPYAHO PELIUTH polieMy obecrie-
YCHHUA CTaaa HeO6XO£[I/lMI)IM KOJIMYCCTBOM PEMOHTHOT'O MOJIOAHAKA, MO3TOMY HUCIIOJIB3YIOT COBPEMCHHLIC 61/10TeX-
HOJIOTUYCCKUE METO/Ibl, OTHUM M3 KOTOPLIX ABJIACTCA OCEMCHECHUEC TCJIOK CCKCUPOBAHHBIM CEMEHEM.

Henp paboThl — M3yYUTH OCOOCHHOCTH BOCIPOW3BOJICTBA CT3ja B YCIOBHUSX COBPEMEHHOTO CIIEIHAIN3UPO-
BaHHOT'O NPEANPUATHS 110 BEIPAITMBAHHIO PEMOHTHOTO MOJIOTHSIKA.

HUccnenoBanus Beimonasumcsh B yenosusax OO0 «Meradepma» Kysnenkoro paiiona, Bxoasmero B cocra OO0
«YK «Pycmonkoy [TenzeHcKoi 0671acTH, Ha TIOTOJIOBBE YKHBOTHBIX COBPEMEHHOTO IICHTPA 110 BOCIIPOU3BOJICTBY CTa/Ia.
OO0BEKTOM HCCIICAOBAHHUN CITY>KWIH PEMOHTHBIC TEIKH TONIITHHCKOW MOPOIBL; IPEIMETOM HUCCIICAOBAHIN SBIISUTHCE:
JKUBasi Macca TeJIOK B pa3lIMYHbIC TEXHOIOTHICCKIE IepHOIbI U 3()()EeKTHBHOCTh OCEMEHEHHE TEIIOK CEKCHPOBAHHBIM
1 OOBIYHBIM CEMEHEM.

B mccrenoBaHusaX mpeacTaBieHa TUHAMUKA KMBOW MacChl TEJIOK TOJIITHHCKOH MOPOABI Pa3HOTO MPOUCXOXK-
neans (Iommamnus, CIIA, Poccust) mpu HampaBI€HHOM BBIPAIIMBAHWH; YCTAHOBJICHO IOCTIDKEHHE >KUBOW MAacCHI
350 kr x BO3pacTy MEPBOro OCEMEHECHHUS B 12 MeCsIEeB; FO/UIAaHACKHUE TSIIKA UMENU 00JIee BHICOKYIO HHTCHCUBHOCTh
PpocCTa BO BCE€ NEPHUO/bI BbIpallluBaHUS.

PeSyJ’IbTaTbI I/ICCJ'IC[[OBaHI/Iﬁ CBUACTCIILCTBYIOT, UTO IMPU HMCIOJIb30BAHUN CEKCUPOBAHHOI'O CEMCHH CTCJILHOCTH
TEJIOK OT IEPBOro oceMeHeHus coctasuiia 54,5%; OT uccienyemMoro norojoBbs noxyuusiu 82,5% Ttenok, uto Ha 29,5%
Ooutblire, 4eM OT OCEMEHEHHSI OOBIYHBIM CEMEHEM.

[Ipu oceMeHEHNH CEKCHPOBAaHHBIM CEMEHEM TeJOK pa3Horo mpoucxoxzaeHus (Berrpus, 'epmanus, Poccwus)
YCTaHOBIICHBI MMEIOIIHNECS OTIUYMSA B OMBITHBIX Tpynmnax. CTEeNpHOCTH OT IEPBOTO OCEMEHEHHS y HCCIETyeMOro
MOToJIOBbA Konebanack ot 48,7 mo 59,7%, a Berxox Temok — ot 77,5 no 89,4%. Takue moka3aTeld COOTBETCTBYIOT
MHPOBOY IPaKTHKE HCIIOIB30BAHNS CEKCHPOBAHHOTO CEMEHHU M FapaHTHSAM IIPOU3BOIAHUTENS CEMEHU.

CrnenoBatenpHO, YBEIWICHNE YHCICHHOCTH TEJIOK B IMPHUILIONE MO3BOJISET IIEMEHHBIM X03IHCTBAM OTKA3aThCS
OT NIPHOOPETEHHSI JOPOTOCTOSIIETO TNIEMEHHOTO MOJIOTHSKA.

KirodeBble cjioBa: TEXHOJIOTHS, BhIpallliBaHMUE, TOJIUTHHCKAs MOPOJa, BOCIIPOMU3BOJICTBO, MPOUCXOXKICHHUE,
PEMOHTHEBIE TEJIKH, OCEMEHEHUE, CEKCUPOBAHHOE CeMsl, TOyUeHH IIPUILIOA.
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MARKET OF RAPE PLANT:
CONDITION AND PROSPECTS FOR KAZAKHSTAN

Abstract. The article shows current situation and dynamics of development of global and Kazakhstani rapeseed
market over the past several years. Development of the rapeseed market is observed not only in Kazakhstan, the sown
area under oilseeds is expanding everywhere in many foreign countries. Use of rapeseed is observed in various sectors
of the economy: in agriculture, in the production of animal feed, in the food industry, rapeseed oil is used, rapeseed is
used in cosmetology, etc.

Authors revealed importance of rapeseed for the further development of certain sectors of the economy. The
article analyzes production and consumption of rapeseed, shows the dynamics of changes in the area under rape. In
order to justify the material presented, statistical data were used for a number of years, starting from 2013 to 2019.

Authors of the article evaluated rapeseed production by the main world producers. The consumption of rapeseed
by country is considered. Dynamics of changes in the area under rape in Kazakhstan is examined and studied. The
main reasons affecting the development of the domestic rapeseed market are identified. The practical relevance of
solving these problems, the poor study of certain issues of the methodology and practice of managing the
competitiveness of the rapeseed market in Kazakhstan indicates the relevance of the study. The rapeseed market has
favorable conditions for the development of this crop.

Key words: Kazakhstan, agriculture, plant growing, rape plant, canola, market, rape plant’s oil, seeds, biofuel,
detergents and cosmetics, feed, export, import.

The relevance of the topic. Rape plant is a grassy annual plant of the Cabbage family. It is noteworthy
that rape plant does not occur in the wild. It is considered that this plantation was artificially created about
6 thousand years ago, by crossing the rape plant with ordinary garden cabbage. Rape plant is used to produce
biofuels and technical oils, and edible vegetable oil is extracted from rape plant. In agriculture, rape plant is
used for harvesting green fodder, and rape plant is used as the basis for combined feed. In the production of
cosmetics and detergents also rape plant is used. Through the process of processing, rape plant by the amount
of protein can be equated to lucerne.

The process of growing rape is labor-intensive, it takes more than 300 days. Sowing of winter rape
plant starts at the end of summer, closer to the middle of August. The disadvantage of rape plant is that it
can withstand frosts only to minus 4 degrees, which shows its low winter hardiness.

Material and research methods. During the research, the official statistical information of the
Ministry of National Economy of the Republic of Kazakhstan was studied, as well as the materials of the
research bureau “Grains & Oilseeds. Kazakhstan” and the data of the Union of Grain Processors of Kazakh-
stan for a number of years.

When drafting the article, the authors applied various general scientific methods: the analysis of the
collected material was carried out using inductive and deductive methods, the accumulated information was
analyzed, detailed, generalized. The logical and systemic approaches were applied.

Results and its discussion. In modern conditions the rape plant is among the strategically important
plants of the future. The main regions for growing rape plant are China, India, Europe and North and South
America, northern Africa, New Zealand and Russia. The geography of rape plant is upscaling every year.

From the middle of the last century, Canadian canola, rape plant was simply not applicable for food, it
is used for the production of paints and varnishes and biofuels. In recent years, the growth of food
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consumption of rape plant has been observed due to the use of modern processing technologies and the
worldwide popularization of Omega acids in food, while the share in the total volume is less than 1.5-2%.
Rape plant is mainly processed into rape plant’s oil and used in the production of margarine and other fats,
it is used as adjustment to the fat content and mixed with other types of vegetable oils.

The main players in the development of biodiesel fuel are Europe, Canada and China.

The main exporters of rape plant are Canada, Australia, the major consuming countries are Japan, China
and the EU.

Considering the structure of rape plant producers by countries, it is possible to distinguish 12-15 count-
ries that use rape plant for different purposes. The European Union is a leading rape plant producer, as well
as the leading importer. The EU countries are an oil-dependent region with a strong economy and high
environmental requirements for fuel. EU for 7 years consumed 36.1% of all rape plants harvested globally.
14.7% of consumption is imported rape plant.

The second largest market, China, has a higher balance of import dependence, and in connection with
the plans of the Government, it will grow. A new policy of China’s food security policy was fixed: if before
domestic production was subsidized; now the ineffectiveness of these measures was acknowledged by
practice, and import is cheaper.

Both of these markets form 50% of total global imports. The main supplies come from the balance-
positive countries. Canada and Australia are net exporters. For the most part, domestic consumption in these
countries is due to the export of rape plant already in a processed form — in the form of oil, meal.
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Figure 1 — Production and consumption of rape plant by countries. Note: based on data [1]

The growth of interest in the rape plant market is witnessed by the fact that in countries where, for
biological reasons, it is impossible to increase the production of universal, widely sought-after soybeans,
they are returning to rape plant. For example, Australia, a great help to grow rape plant is the weather, a lot
of rain.

In 2017, Iran significantly increased the production of rape plant from 180-220 thousand tons to 300
thousand tons in 2018. The Ministry of Agriculture of the country plans to increase its oilseed production
by another 70% over the next 10 years, while it plans to reduce the import of oilseeds. Statistics show a high
growth in annual consumption of vegetable oils in the country, which is 18—19 kg per capita, versus the
global average consumption as 12 kg per year (table 1).
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Table 1 — Rape plant Production by Country in Dynamics

Countries 2017/2018 February | 2017/2018 March | Change. m/m | 2016/2017 2015/2016 2014/2015
EU 20100 21000 - 22 199 24 587 21306
Canada 18 500 18 500 - 18377 16410 18 551
China 13 500 13 500 - 14931 14772 14 458
India 6 800 6 800 - 5920 5080 6650
Australia 3 600 4100 500 2994 3540 3832
USA 1 404 1404 - 1306 1141 1004
Ukraine 1154 1154 1 744 2200 2352
Russia 997 997 - 1001 1324 1259
Iran 340 340 - 340 340 340
Belarus 300 300 - 300 730 676
Pakistan 250 250 - 160 220 190
Kazakhstan 170 170 - 138 241 242
Rest 687 687 - 814 853 790
Note: based on data [1].

The geographical remoteness of Kazakhstan from the European market, the unequal conditions of
membership in the EEU promoted the appearance of the name “Black Sea raps”.

Oilseeds are a perishable product, so not only storage conditions, but also delivery conditions play a
significant role. Rape plant has the most specific features:

1) even for such a small supply of Kazakhstani rape plant in Kazakhstan — there is a shortage of large-
cod grain-carriers with increased tightness, which are the most economically justified;

2) most of the export of oilseeds from Kazakhstan to the Baltic ports is carried out by road, which
speeds up delivery several times, as well as eliminates the problem of the lack of its own fleet of more cubic
grain-carriers;

3) the transit of any goods through Russia is tightly controlled, and the operation of some of the rules
complicates Kazakhstan’s trade with the EU countries. For example, there is a regulation on the transporta-
tion of oilseeds on the territory of Russia only by Russian wagons, which contributes to higher prices for
exports.

On the other hand, the import of products to Russia in the Customs Union is practically unlimited,
which leads to a tax-free import. Only a small part of the export is registered with the customs authority.
Harvest period - the period of activation of the "gray" dealers. Their activity does not imply VAT, they can
carry out dumping, which negatively affects the formation of the market.

Official data shows how significant the “EEU factor” is, it is estimated that only 30—40% of volumes
fall into the statistics. Subsequently, these volumes can be found in the export of oilseeds and by-products
in the export data of Russia and Belarus.

Rape plant, by virtue of its high marginality, is certainly attractive for Kazakhstani farmers, as an export
crop that forms the main income, especially against the background of negative trends in the grain market.
In comparison with 2017, the area under rape plant in 2018 decreased by 34% [4]. At the end of 2018, it
was harvested by 8.4% less than in 2017. Over the aforementioned period, the yield increased from 8§ to
10.8 ¢ / ha. The highest yield of rape plant falls on the Akmola region (14.6 ¢ / ha). It is predicted that in the
medium term, the yield of rape plant will increase to 20 or more ¢ / ha (table 2).

It should be noted that the areas under rape plant are reduced over the last series of years (figure 2).

This is due to the following main reasons. The first is biological. Farmers are also trying not to go
beyond the existing profitability of rape plant, looking for ways to reduce the cost of production. The second
reason is the economic, restraining growth of rape plant production in Kazakhstan. Until recently, there was
a negative price trend in the world. In 2013, at a cost of $ 230 per hectare, farmers, on average, received
$ 500-550 per ton (plus $ 26 in the form of subsidies). Profitability of rape plant — less than
82
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Table 2 — Rape plant harvest in Kazakhstan
Harvesting Harvested
:;(r)ei;l;l;lelgz:;iss area, Collected, Reliability,
Areas ! ) thousand thousand |, | thousand | o thousand tons kg/ha
of harvesting area hectares hectares hectares
2017 2018 2017 | 2018 2017 2018 2017 2018 | 2017 | 2018 | 2017 | 2018
Akmola 24,2 13,9 24,2 13,9 24,2 100,0 13,9 100,0 | 13,8 20,3 5,7 14,6
East 9,9 5.9 90 | 59 90 | 1000 | 59 1000 | 99 | 77 | 110 | 132
Kazakhstan
Kostanay 34,5 16,1 34,5 16,1 23,6 68,4 16,1 100,0 | 10,6 12,2 4,5 7,6
Pavlodar 3,2 2,0 32 2,0 32 100,0 2,0 100,0 2,7 2,3 8,4 11,5
North 173,8 123,6 | 173,8 | 123,6 174,0 100,1 121,4 98,2 | 151,0 | 129,6 | 8,7 10,7
Kazakhstan
Total 245,6 161,5 | 244,7 | 161,5 234,0 95,6 159,3 98,6 | 188,0 | 172,1 8,0 10,8
Note: based on data [2].
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Figure 2 — Dynamic of change of areas under rape plant in Kazakhstan.
Source: research bureau “Grain-olive Kazakhstan”

2018

200%. Since 2007, assistance has been launched to farmers who wish to introduce various priority
crops into the crop rotation. Since 2011, hectare grants have been granted. We traced the impact of these
subsidies on the rate of diversification of rape plant (table 3).

Table 3 — The impact of subsidies on the pace of crop diversification: rape plant, by regions

Areas/ 2014 2015 2016 2017 2018
Rape plant standart S standart S standart S standart S standart S
Akmola 3400 16,4 3400 27,1 4000+ 28,7 7000+ 27 8500+ 17,9

Ilizsztakhs tam 4000 4,7 4000 7.4 10000+ 10,2 14000+ 9,5 14000 9

Kostanay 3500 30,5 38000+ 19,5 3800 20,5 11000+ 29 9000- 29,3

NKR 3400 101,3 3400 149 3900+ 192,8 12000+ 176,3 5200- 161,1
Note: norm — standard of subsidies on 1 ha; S — harvested area. Note: based on data [2].

The third reason for the reduction of rape plant cultivation in Kazakhstan is pests. The fourth reason
hindering the production of rape plant is feeble logistics. Canola is very whimsical during transportation
and storage. Farmers cannot ensure long seed safety with their own capacities. At the slightest violation of

the norms increases the acid number, which makes the product almost substandard [4].

Under these conditions, rape plant producers become dependent on grain storage owners or exporters.
High interest in rape plant does not allow one to lower the price one and a half times in the fall (as with

83
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wheat), but relative dependence on the trader / logistician is traced. In the past few years, the storage capacity
of oilseeds has significantly increased, in particular rape plant, however, the grain storages belong to traders
and processing companies that set the condition - to accept rape plant only without return.

The low supply of rape plant, as well as the above-mentioned factors, formed low-profile rape plant
exports in the 2016-2017 marketing year (figure 3).

164,1

83,4
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25,1 284 19,7 20,9

2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18

Figure 3 — Dynamics of export of rape plant from Kazakhstan. Source: Customs Control Committee RK

In the diagram below, we calculated all extent exported outside the country in 2012—18, first to see a
list of potential markets, and second to reveal the share of each of them in previous years (figure 4).
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Figure 4 — structure of export of rape plant in 2012-2018, thousand tons.
Source: Customs Control Committee RK (without EEU)
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Recently, exports evolved as follows: the bulk of the volume was delivered to Europe, random batches
went to Iran or Turkey.

Since April 2016, the requirements for residual substances in products of plant origin have become
tougher in Europe. These requirements touched the entire oilseed group. The vegetation periods of oilseeds
in the Siberian conditions are stretched (this has especially manifested itself in the last three wet years),
forcing farmers to use desiccants extensively. And, just the same, they contain substances that are opposed
by European legislation.

Under these conditions, the less demanding Eastern market is becoming increasingly relevant.
Unfortunately, the necessary documents for opening direct export of rape plant from Kazakhstan to China
are still at the signing stage. But China’s need for Kazakhstan rape plant is great, and the market has found
a way out. Chinese companies-built rapeseed processing plants in Mongolia, where volumes from Altai,
Siberia, Russia and Kazakhstan flow. This is a short-term trend.

The capacity of oil refining has increased in Kazakhstan, and for the last three years, the production of
rape plant oil has more than halved. In 2016 - 50093 thousand tons, in 2017 — 33144 thousand tons, in 2018
- 20022 thousand tons. If at least preservation of volumes happens to other positions, then in rape plant oil
— a decrease happens [3].

— g4 ——
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Export of rape plant oil was not recorded. Even with a certain price disposition, rape plant oil is
imported from Russia.

The sectoral agencies of the main countries of rape plant producers, exporters and importers gave their
preliminary forecasts for key indicators for the 2017-2018 marketing year.

Research Bureau "Grain and Oilseeds Kazakhstan" systematized the available information on 7 major
manufacturers, whose share in the world in the season of 2016-2017 was 96%. According to preliminary
data, a slight increase in production is expected in the 2017-2018 marketing year (table 4).

Table 4 — Estimation of rape plant production by main producers, thousand tons

Country 2018-2019 2017-2018 2016-2017 2015-2016 2014-2015 2013-2014
EU 23 000 22128 21 000 22199 24 587 21 306
Canada 19 000 18 500 18 424 18 377 16 410 18 551
China 13 500 13 100 13 500 14 931 14772 14 458
India 6 800 6 800 6 800 5920 5080 6 650
Austaralia 3500 3690 4100 2994 3540 3832
Ukraine 1100 1120 1154 1744 2200 2352
Russia 1 000 1 100 997 1001 1324 1259
TOTAL 67 900 66 438 65975 67 166 67 913 68 408
USA 1600 1404 1306 1141 1 004
Iran 340 340 340 340 340
Belarus 300 300 300 730 676
Pakistan 250 250 160 220 190
Kazakhstan 180 170 138 241 242
Others 687 814 853 790
Note: based on source of research bureau “Grain-olive Kazakhstan”.

According to the schedule “Production plus initial stocks”, there is a reduction in the total supply of
rape plant, which will be a deterrent to the overall negative price trend.

Conclusions. Kazakhstan soil is not suitable for the cultivation of large volumes of rape plant. Part of
the Akmola region (Bulandy, Burabai, Sandyktau districts), part of North Kazakhstan region are typical rape
plant areas most suitable for this crop. Kazakhstani rape plant in the face of rising costs of cultivation, weak
domestic breeding will have difficulty in competing in foreign markets with countries with higher level of
capacity. The trend is the preservation of production volumes, a slight increase is possible with an increase
in trade with China [4].

The average yield of rape plant in the world is 15 ¢ / ha. However, in developed countries, thanks to
high technology, the yield of rape plant is quite high. According to Oil World, rape plant yields in the key
EU countries are as follows: in Germany - 38.8 ¢ / ha, France - 34.2 ¢ / ha, Great Britain - 36 ¢ / ha, Poland
-31.7 ¢/ ha, the Czech Republic - 33.6 ¢ / ha. In 2017, the yield of rape plant in Kazakhstan increased from
8 to 10.8 ¢ / ha. The highest yield of rape plant falls on the Akmola region (14.6 ¢ / ha). It is predicted that
in the medium term, the yield of rape plant will increase to 20 or more ¢ / ha [5].

The positive dynamics of rape plant yield in Kazakhstan did not lead to the elimination of some of the
factors constraining exports. The main task facing the country is the storage and transportation of rape plant.

At the same time, it would be desirable to use Kazakh rape plant in the production of domestic
detergents and cosmetics, the harvesting of green fodder and use it in the basis of compound feed.
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PAIIC HAPBITBI:
KA3AXCTAHJIAFBI XKAFJAW J)KOHE IAMY BOJAIIAFBI

AHHOTaNUsA. A3BIK-TYJIK Kayilci3airi Mocenenepi a3bIK-TYJIKTIH HETi3Ti TYpJepiH IIbIFapy MYMKIHAITT apKbLTBI
XaJlbIKapaNbIK HApBIKTa menriryae. MyHaa Maiiiel JakpUIIap MaHBI3IBI POJI aTKApaIbl, OUTKEHI OJap paric OHIipiCiHIH
MPAKTUKAIBIK MaHbI3bUIBIFBIH CUIIATTAUTHIH ap3aH a3bIK-TYJNIK JKOHE JKEM aKybI3[apbl MEH 0acka Jia TYThIHY Ke3i
©0JIbIN TaObLIA/IBL.

Paric - KbIPBIKKA0AT TYKBIMIACHIHBIH Oip JKBIIABIK IIONTECIH 6CIMIIK. ByJT Cosaan KeHiHri eKiHIm OHTial Manibl
JTAKBLI JKOHE OOJIamaKTarkl CTPATErHsUTBIK MaHbI3IbI OCIMIIKTEPAiH OipiHe kaTaasl. FansiMaapaply mikipidire, Oy
MOJICHUET JKaCaH bl TYPJIE IIaMaMeH 6 MBIH XbUI OYPBIH, OaKIia KbIPHIKKA0ATBIH CYPEIUIIAMEH KECIIl , KOCY apKbLIbI
anraH. Pamnc taburarra 0OIMaii Ipl, OHAEITeH Ke3/1e OCI0K MOJIIIep] XKOHBIIIKAFa TCH KeIe/Ii.

Parncrel naiinanany XanblK-1IapyalbUIBIFBIHBIH SPTYPII callayiapbii/ia OaiKalaibl: aybUlapyanibulbIFbIH/A MaJl
a3bIFBIH OHJIIPYE, KOCMETOJIOTHS/IA, KYFBIII 3aTTap/ibl, TEXHHUKAJBIK jKa0AbIKTapabl JaidblHIay1a, OMOOTHIH OHAIpI-
cinze xoHe T.0.

Buonnsens OTHIHBIHBIH JaMybl paric MalbIH ©HAIPY MEH TYTHIHYIBIH enoyip ecyine cebern Oomnsl. Eypoma
HETi3Ti OHBIHIIEI (OMOIN3eTh OTHIHBIH JaMybl), colaH kKeiiH a3 mopexxene Kanama men Kerrait. Ocel MalipIy SHEp-
THSCHIH MaiilalaHyMeH KaTtap, ParcThl )KeM PETiHJEe KOJIaHyFa KbI3bIFYIIBUIBIK apThIT Kelie/i, OHbl Ka3ip KeiTaiiza
Oaiikayra Ooiaipl. Ajaiiiia, parc MailbIHBIH TaraMJIbIK KaCHETTEepl OHbI TaraM/a KOJJaHyIbl apTThIpFaH AMepuka
Kypama IlTarrapbinna TaramMaapaslH CajibICTIPMaibl Oaraiapbl MEH TEHACHIHUSUIAPbIHBIH ©3repyiHe OaillaHbICThI
CYPaHBIC paric eciMIITiHIH Y3IIKCi3 1aMyblHa TOTEN Oepe ajJaThlHAal KYIITI O0Iabl et KYTyre 0oaibl.

ParicTeiy Heri3ri ecetiH aiiMaktapbl — Kpitait, Yuuictan, Eypona, ContycTik xoHe OHTYyCTiK AMepuka, Coi-
tycTik Adpuka, XKana 3enannus xone Peceid.

Makana/a aBTopIap COHFbI OlpHEIIe KbUIIaFbl 9JIEMIIK )KOHE Ka3aKCTaH/IBIK PaIlC HapbIFBIHBIH Ka3ipri )karaaibl
MEH JaMy JWHAMHKACHIH Kepcereai. Pamc HapbIFbIHBIH JaMybl Tek Kasakcranpa raHa OafikaiaMaiiobl, Maiibl
JIAKBUTIAP/IBIH €TiC aJlaHbl KOITEreH LIET eliepae KeHelo/Ie.

ParncTbIH 3KOHOMHKAaHBIH JKeKeJIereH calajapblH OJlaH 9pi AaMbITy YIUIiH MaHbI3bI allbUIIbl. Makanana parncTbiH
OHJIIpici MEH TYTHIHBUTYHI TAIJAHFAH, PaTiC ©cipy aliMarbIHIAFbl ©3TrepicTep TMHAMUKACH KOPCETINTEH. ¥ ChIHBUIFaH
MaTepuangsl Herizaey yimia 2013 xeoinan 2019 xpurra qeiiHTi CTaTHCTUKANBIK MOJIIMETTEpP KOJIAHBLUTFaH.

Parmic ennipicine ipi anemaik enpipymriep 6ara 6epreH. Ennep OoWbIHIIIA pancThl TYTHIHYHI 3epTTenin, Ka3ak-
CTaHJaFbl PaIlC ayMarbIHbIH ©3repy IUHAMHKAChl 3epTTereH. Parc ecipyre Komaiiiel ayaanaap - AKMona 00JIbICh
(Bynanpel, Bypabaii, Canapikray ayaanaapser), Contycrik KazakcraH o0ibIChIHBIH 06JIiri.

[mKi HapbBIKTHIH JaMyblHa JKOHE PAlCThIH calachlHa dCep €TEeTiH HEerisri ceOenTep aHbIKTaJIbl, MbICAJBI,
MOTEHI[MAJIBI HEFYPJIBIM JKOFaphI eJIJICPMEH CHIPTKBI HAPBIKTap/a OTAHJBIK CEICKIMSIHBIH 0dCceKere KaOiaeTTimiriHIH
TeMeH OOJybl; 3USIHKECTEp; SJICI3 JIOTUCTUKA (CaKTay »oHe TachiMainay). depmepriep 03 KOHABIPFBUIAPHIMEH Y3aK
Mep3imM/ie TYKBIM Kayinci3firid KamTamachl3 ere anMaiasl. Hopmanaps! Oipimama Oy3buTybl Ke3iHE KbIIIKBUI CaHbI
aprazsl, OyJ1 eHiMal ic xy3iHae canacki3 ereni. CoHbIMeH Oipre depmepiep parcTblH OeNriIeHreH peHTabenbaiTiK
IIEriHeH HIBIKIIayFa ThIPbICAIbI )oHE OHIMHIH ©31H/IK KYHBIH TOMEHIETY JKOJIAAPbIH 13Aei .

Ocsl Macerepai menryaiH ToxipuOemk e3ekTimiri, KasakcraHmarsl paric HapbIFBIHBIH 0ocekere KaOilIeTTiUTirin
Oackapy oficTeMeci MEH TNPAaKTHKACHIHBIH JKEKEIEeTeH MOCENIENePiH JKETKUTIKCI3 3epTTey KYPTi3ireH 3epTTeyIiH
©3eKTUIIrH KepceTemi. byl MoceneHi memnry cajgaHbIH e©CIMIIK Maimapel MeH 0acka a Mail JkoHe Mail eHiMiep
MMIIOPTHIHA TOYEJIUIITH TOMEHAETE i, COHBIMEH KaTap eNjieri a3bIK-TYJIK KayiIlcCi3AiriHiH apTybIHa bIKIA eTe/.

Paric HapbIFbI - OCBI aybUI-IIAPYAIIBIIBIK JAKbUIIBIH JaMYbIHA KOJIAMIIBI jKaFaainap Oap. bonamakra KazakcTaH-
JIBIK ParCThl OTAH/IBIK XKYFBILI 3aTTap, KOCMETHKA OHIIPICIH/IE, )KAChUT KEMIION JaliblHAayja KOJNIaHyFa JKOHE Mall
a3bIFbIHA HET'13 peTiHje naiifananyra 0oa bl

Pecypcrap/blH JKOKTBIFBIHAH 9JI€M €JIiepi TeHEeTHKaIbIK MOAN(HKaLMsIIaHFaH eHiMIepre kodipek KeHin Oele
Oacraiinpl. TaOuru eHiMaep a3 KOJJAHBUIATHIH Tayapiiapra aiHaja[bl (JKoHE, COMKECiHIe, aHaFypJIbIM KbIMOAT),
MYH/all eHIMJIepre Ka3aKCTaHIbIK paric Kipei.

Tyiiin ce3aep: KazakcTaH, aybll IIapyambUIbIFl, 6CIMIIK IIAPYaLIbUIBIFGI, PAIC, KAaHOJA, HAPBIK, parc Maibl,
TYKBIMJIap, OMOOTBIH, )KYFBIII 3aTTap MEH KOCMETHKA OHIIpICl, KypaMa >keM, 3KCIIOPT, UMIIOPT.
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I'. IlI. Kanuaknaposa!, E. E. l'puanesal, K. C. Annbicoaes’, T. CIBbIHABIK?

'Akanemus Kaitnap, Anmarel, Kazaxcran;
2Vuusepcurer Buccen, I{ropux, [seiinapus

PBIHOK PAIICA: COCTOAHHUE U NEPCHHEKTUBBI JJI51 KABAXCTAHA

AHHOTanusi. Borpockl MpooBONIECTBEHHOH 0€30MacHOCTH PENIaloTCsl Ha MEXKIyHapOIHOM DBIHKE 3a CUeT
MOTEHIATIBHBIX BO3MOKHOCTEH IPON3BOJICTBA OCHOBHBIX BH/OB IIPOJIOBOJILCTBHUS. 31€Ch Ba)KHOE MECTO OTBOJUTCS
MacIMYHbIM KYJIbTYpaM, TaK KaK OHHU SIBJISIOTCSI OTHOCHTEILHO HEJOPOTUM HCTOYHUKOM IOJIYYEHHs IHIIEBOIO U
KOPMOBOTO O€Ika M IpyTuX MPEeIMETOB OTPEOICHHS, YTO XapaKTepU3yeT MPaKTHYECKYI0 3HAUNMOCTb IIPOMU3BOICTBA
parica.

Panic — TpaBsHHCTOE OJHOJIETHEE PACTECHUE CEMEWCTBA KAIlyCTHBIX. DTO BTOpas, camasl MaccoBas MaciIHyHas
KyJIbTYpa [OCIIE COEBBIX 0000B M OTHOCHUTCS K YHCITy CTPaTerHueCcKU BayKHBIX pacTeHUH OyyIiero. YueHsle CUMTAIOT,
YTO JJaHHAsg KyJbTypa CO3/laHa MCKYCCTBEHHO OKOJIO 6 ThIC. JIET Ha3aj, MPH CKPEIUBAHUN CYPEHUIbl U OTOPOJTHOM
KanycTbl. Paric B qukoit npupone He Betpedaercs. [Ipu nmepepaboTke 1o KoiandecTBy Oellka CPaBHUM C JIFOLIEPHOM.

[TpumeHeHue parica HaOIOIACTCS B CAMbIX Pa3JIMUHBIX OTPACIISIX HAPOJHOIO XO3SUCTBA: B CEILCKOM XO3SIHCTBE
IIPU TIPOU3BOJICTBE KOMOMKOPMOB, B KOCMETOJIOTHH, TP MPOHU3BOJICTBE MOIOIINX CPEACTB, TEXHUUECKHX CPEJCTB,
OuoTOIINBA U T.JI.

PazBuTHe OMOAN3ENBHOTO TOIIMBA BHI3BAJIO 3HAUYUTEIHHOE YBEINUEHHE KaK MPOU3BOACTBA, TAK U IOTPEOIICHHS
paricoBoro macna. EBpora siBiIseTcss OCHOBHBIM HUTPOKOM (pa3BUTHE OMOIM3EIBHOTO TOIUIMBA), & 3aTEM B MEHbBLICH
crenenu Kanana u Kuraii. Hapsay ¢ ucnonbs3oBaHHEM S3HEPIUH 3TOI0 Macja, pacTeT MHTEPEC K UCIIOJIb30BAHUIO parica
KakK KOopM, 4To ceifuac HaOmogaercst B Kurae. TeM He MeHee, B 3aBUCHMOCTH OT U3MEHEHHH B OTHOCUTEIIBHBIE OLICHKU
omon 1 TeHaeHuwid, HaOmoaaembix B CIIA, rae nurarenbHble CBOMCTBA PAIICOBOIO Maciia MPUBEIU K YBETHYCHUIO
€ro0 UCIIOJIb30BaHKE B MHUIILY, MOKHO OKHJATh, UTO CIIPOC OyIET OCTABATHCS JOCTATOYHO CHIIBHBIM, YTOOBI BBIAEPKATh
HEMpepbIBHOE pa3BUTHE parica.

OcCHOBHBIE PETHOHBI [0 BIpaluBaHuIo parca — 310 Kurait, Uanus, EBpona u CesepHasa u HOxHast Amepuka,
cesep Adpuku, Hosas 3enanaus u Poccust.

B craTtbe aBTOpaMu MoKa3aHbl TEKyIIas CUTyalys U JUHAMHMKA PA3BUTUS MHPOBOIO M Ka3aXCTaHCKOTO PHIHKA
parica 3a mocieqHHUN psi JieT. PasBuTue pelHKa parca HaOmogaeTcs He Toidbko B KazaxcraHe, MOBCEMECTHO HJIET
pacHpeHye OCEBHBIX TUIONIaIeH M0 MacINYHbIE KYJIbTYPhl BO MHOTHX 3apyOeXKHBIX CTpaHax.

PackpbiTo 3HaUeHME parica JUls JaJbHENUIIEro pa3BUTUSL HEKOTOPBIX OTpaciiell S3KOHOMUKHU. B cTarbe nmpoBeneH
aHaJIW3 MPOM3BOJCTBA M TOTpeOJIEHWs parca, NMOKa3aHa AWHAMHKA M3MEHEHMs Iomazaei mox pamnc. C mensio
000CHOBaHHOCTH M3JIOKEHHOTO MaTepualia MCIoIb30BaHbl CTATUCTHYECKUE JaHHbIE 3a psf JieT, HauuHas ¢ 2013 1o
2019 rogsl.

IIpoBeneHa oreHka MPOM3BOACTBA parca OCHOBHBIMH MHPOBBIMH IPOU3BOIUTEISAMH. PaccMoTpeHO moTpe6-
JICHHE parica 1o CTpaHaM M W3y4yeHa JWHAMHUKa W3MEHEHMs Iuomanaei nox panc B Kasaxcrane. Ilomxomsamumu
TUIOLIAIIMK JUISl BO3JIENBIBAHUS parica siBiseTcs AkMoiuHcKas obnacts (Bynannmuckuii, Bypabaiickuii, CaHIbIk-
TayCcKuil pailonsl), yactb CeBepo-Kazaxcranckoii oonactu.

BrlsiBIEHBl OCHOBHBIE IPUYMHBIL, BAMSIONUE HA PAa3BUTHE OTEUECTBEHHOIO PhIHKA U Ka4ECTBO parca, TaKhe Kak
ciabasi KOHKYpEHTOCHOCOOHOCTh OTEUECTBEHHOM CENEKIMHM Ha BHEIIHMX PBIHKaX C MMEIOUIMMHU 0ojiee BBICOKHM
YPOBHEM NOTEHIMa]a CTpaHaMH; BPEIHUTENH; ciiabas JOrMCTUKa(XpaHEeHHe M TPaHCIOPTHPOBKa).CoOCTBEHHBIMU
MOIIHOCTSIMH (epMepBl HE MOTYT OOECHEUYHThH JOJTYI0 COXPAaHHOCTh ceMsH. [Ipn maneiinieM HapymeHHH HOPM
BO3pAacTaeT KUCIOTHOE YHCIIO, YTO AETAeT TOBAp IMPaKTHIECKHM HEKOHIWIMOHHBIM. BmecTe ¢ TeM, depmepsl Takxke
CTaparoTCs HE BBIXOINTH 33 PAMKH CIIOKUBILEHCS peHTa0SIFHOCTH parca HIIyT CIIOCOOB! yIeIEBUTh ITPOU3BOICTBO.

INpakTuueckas BOCTpeOOBAaHHOCTH PEILCHUS NaHHBIX mpobiieM, ciabas HpopaboTKa OTAENBHBIX BOIPOCOB
METOZOJIOTUH M NIPAKTHKU YIPaBICHUS KOHKYPEHTOCIIOCOOHOCTBIO PaIicoBOro pelHka Kasaxcrana CBUAETENBCTBYET
00 aKTyalnbHOCTH HCCIIEAOBaHM. Pellienne 1aHHO# npo0IeMbl CHU3HUT 3aBUCHMOCTh OTPACIIN OT UMIIOPTA PACTUTENb-
HBIX Macejl M JPYrHMX MaciOKUPOBBIX HPOJYKTOB IUTaHHs, a Takke OyJeT CrocoOCTBOBATh POCTY IPOAOBOJIB-
CTBEHHOI 0€30I1aCHOCTH CTPaHbI.

PeiHOK parica uMeeT OJaronpusTHBIC YCIOBMS JJISl Pa3BUTHUS JIAHHOW CEJIbCKOXO3SIMCTBEHHOM KyJbTYphl. B
HNEPCHEKTUBE Ka3aXCTAaHCKUH parc MOKHO NMPHMEHSATh B MPOM3BOJCTBE OTEUECTBEHHBIX MOIOLIUX CPEACTB, KOCME-
THKH, 3aTOTOBKE 3€JIEHBIX KOPMOB M HCIIOJIb30BaTh B OCHOBE KOMOMKOPMOB.

B cBs3u ¢ HEXBaTKOH pecypcoB CTpaHbl MHpa B LIEJIOM CTAaHYT OoJiee JOSUIBHBIMHA K TeHETHYECKH MOJU(HIII-
poBaHHOW mpoaykimu. HarypanpHas TpOOyKIHs CTaHET MEHEe PaclpOCTPaHEHHBIM TOBAPOM (M COOTBETCTBEHHO,
6oJtee IECHHBIM M JOPOTHM), K TAKOHM MPOIYKIIMH OTHOCHTCS 1 Ka3aXCTAaHCKHH paric.

Krouessle cioBa: KazaxcraH, ceabpckoe X03sIHCTBO, PACTEHHEBOJICTBO, Paric, KaHOIA, PEIHOK, PalicOBOE Macio,
CeMeHa, OMOTOIUINBO, MPOU3BOACTBO MOIOIIUX CPEJCTB U KOCMETHKH, KOMOMKOPM, 3KCIOPT, UMIIOPT.
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INTRODUCTION OF EXPLANTS AND
REPRODUCTION ON NUTRIENT MEDIUM OF DONOR MATERIAL
IN VITRO VARIETIES OF CALLISTEPHUS CHINENSIS (L.) NESS.
FOR ITS FURTHER USE IN LANDSCAPING

The relevance of the research topic. On the recent methods of biotechnology are increasingly used in plant
breeding and seed production. Herbaceous plants such as strawberries, potatoes, a vegetable, some medicinal and
others are capable of vegetative propagation the traditional methods of culture, successfully introduced in both in vitro
and can achieve a high rate of reproduction.

Modern plant biotechnology — the sum of the technologies developed in molecular and cell biology of plants — a
new stage in the development of the technology of plant breeding.

With these improved characteristics may occur at the level of individual genes and individual genes that determine
a specific trait, can be identified. They may be the final selection, they can be isolated, insert, delete, or modify the
genotype or variety.

Goal. Identify the features of the manifestation of economically valuable features and decorative properties of
Callistephus chinensis and the inclusion of the best varieties in the biotech link, their adaptation to the conditions of
the Forest-Steppe of Ukraine and their further use in landscaping. Methods. Laboratory — determination of seed
germination; mathematical and statistical - for processing the reliability of the obtained research results. Results. The
nutrient medium for growing plant tissues and cells, by analogy with the medium for culturing animal tissues, should
contain all that the tissues in the plant organism receive from xylem and phloem currents of substances. However, in
practice it has been found that vegetable juices cannot serve as a complete nutrient medium for growing isolated tissues
and cells. This manifests the specificity of the receipt, transportation and especially the redistribution of nutrients in
the plant.

Based on the analysis, research was conducted to study the possibility of mass off-season vegetative propagation
of plants of Callistephus chinensis in vitro. Practical recommendations on the selection of sterilizer, sterilization,
nutrient medium and for the adaptation period of the best genotypes of this culture have been developed.

As a result of the conducted researches the methods of selection of the initial plant material of Callistephus
chinensis (Callistephus Chinensis (L.) NEES) and its surface sterilization, modification of existing aseptic culture
methods have been studied and mastered. The morphogenetic potential of explants from different plant organs was
investigated and selection of nutrient medium and study of the influence of plant growth regulators and physical
parameters on the process of morphogenesis was carried out. The features of regeneration of isolated explants
depending on the composition of the nutrient medium and selection of conditions for obtaining self-clones of
Callistephus chinensis (Callistephus Chinensis (L.) NEES) were studied.

Key words: in vitro, plant biotechnology, Callistephus Chinensis, nutrient medium, rhizogenesis.

Introduction. The signing by Ukraine of the Association Agreement with the European Union requires
a review of the strategic priorities for the development of the main sectors of the national economy,
especially those that base their activities on the use of natural resources and influence the formation of the
assimilation potential of the territories [1].
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Biotechnology techniques have been increasingly used in plant breeding and seed production over the
last decades. Herbaceous plants such as strawberries, potatoes, many vegetables, some medicinal plants and
others capable of vegetative propagation by traditional methods of culture, successfully introduced in vitro
and can achieve high rates of reproduction. However, accelerated reproduction of deficient genotypes in
vitro makes sense only when in the process of microcloning, the heredity of the breeding individual remains
intact [2].

Modern plant biotechnology — is the sum of the technologies developed from molecular and cellular
plant; it is a new stage in the development of plant breeding technology.

Using these technologies, feature improvement can occur at the level of an individual gene, and the
separate genes that define some feature can be identified. Genes can be sampled, they can be isolated,
introduced, deleted or modified in the genotype of the plant or variety. The contribution of biotechnology
to various fields, including floriculture, is to facilitate the traditional methods of plant propagation and to
develop a new technologies that make it possible to increase the efficiency of agriculture. Genetic and
cellular engineering methods were created resistant to pests, diseases, herbicides genotypes. The technique
of plant healing from the accumulation of infections has been developed, which is especially important for
vegetatively propagated crops (potatoes, etc.). One of the actual problems is the ability to manage the
nitrogen fixation process, including including the possibility of introducing nitrogen fixation genes into the
useful plant genome, as well as managing photosynthesis processes. Studies are underway to improve the
amino acid composition of plant proteins, new plant growth regulators, microbiological plant protection
products against pests and diseases, bacterial fertilizers are being developed [3].

Plant cells in vitro retain biosynthetic potential inherent in plants in vitro and can be a source of
economically important cell metabolism products. This feature of cultured plant cells is used for for the
creation of technologies for the industrial production of valuable substances [4].

In addition to the biosynthesis of important compounds, cultured cells are capable of biotrans-
formation, that is, they can turn cheap recycling or waste products into valuable products. Another unique
feature of cultured cells is their totipotency which enables the creation of unconventional technologies for
agriculture that facilitate and accelerate the breeding process as well as plant reproduction.

The universal nature of modern biotechnology is manifested in the widespread use of cellular and
genetic engineering methods, that are based on the development of molecular genetics, which provides great
opportunities for the genetic reconstruction of living organisms in the directions desired for researchers. The
main purpose of these studies is to obtain through genetic reconstruction the greatest possible diversity of
organisms that could be used not only for the production of qualitatively new products, but also for the
processing of various organic and inorganic substances [5].

Flowering plants in which the period of growth and development from sowing of seeds to harvesting
takes place during one growing season are attributed to annuals. These plants also include flowering plants,
which by their biological characteristics are perennial, but under different conditions of cultivation their
ontogeny takes place over one year [6].

The genus Callistephus chinensis (L.) Ness. comes from the Far East of Russia, northern and northeas-
tern regions of China, as well as Mongolia and Japan. Systematics of the genus Callistephus chinensis (L.)
Ness. varied over a long period of cultivation. The aster is still preserved there in the wild, it grows mainly
on rocks and clay-stony soils of the southern mountain slopes in the area of deciduous forests [7].

In botany literature, this plant species was mentioned and described under different synonyms, namely
Aster hortensis L., Callistemma hortense Cass., Callistephus hortensis Cass., Diplopappus sinensis Less.
[8]. This species was first described by Karl Linnaeus, it was initially attributed to the genus Aster L. In
1826 N. Cassini separated it into a separate species Callistemma Cass., which was later renamed Callis-
tephus. The modern name of the species — Callistephus chinensis gave the aster the annual Neess (Ness) [9].
According to modern scientific ideas of the genus Callistephus Cass. belongs to the order Asterales Link,
family Asteraceae Bercht. et J Presl [10].

The aster belongs to the Compositae family (asters) (Asteraceae). The botanists gave it the name
Calistephus Chinese (Callistephus chinensis), however, worldwide this flower is called aster Chinese
(Callistephus chinensis (L.) Ness.) or annual aster. It is an annual plant of the above mentioned family. In
Greek, its name means "star". Ancients believed that asters emerged from the star dust that fell from the
sky. Nowadays, this beautiful plant is rightly one of the most popular autumn flowers, the most favorite
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garden culture on private plots in townspeople. It is appreciated for the generous autumn flowering, the
variety of colors and forms of inflorescences, which, due to the fact that their central part consists of yellow
tubular flowers, at the edges surrounded by long wavy, really resemble a wreath [11-13].

Astra belongs to the Angiosperm Class, Dicotyledonous, Asteraceae family (Compositae). Plants of
this family are spread on all continents and climatic zones. The Aster family has 1300 genera and more than
20000 plant species [14].

Annual aster — a herbaceous plant with a wide-stemmed root system. It has a sufficiently large seed-
lings - within 1 cm with flat cotyledons. Most varieties have oval cotyledons, rosy asters — spherical, in
varieties of Unicum — elongated. The stem of aster is green (usually in varieties with light-colored
inflorescences) or reddish(in varieties with dark-colored inflorescences), hard, erect, often pubescent. There
are longitudinal sulcuses all over the surface of the stem. The thickness of the stems in different varieties is
different. According to the N.A. Petrenko classification (1973) [15,16], giant asters have a height of up to
100 cm. Tall asters grow up to 80 cm. Asters up to 60 cm tall belong to the middle-aged. Short-stemmed
asters have a height of 35 cm, dwarfs — 25 cm.

Depending on the group, the branch of the bush in asters is different. Tall and undersized asters
branches more than the medium-sized asters. According to the number of 1st order shoots, asters are divided
into small branches — up to 4 shoots, such as Radio, Ostrich Feather, sufficiently branched — 5-7 shoots
(most garden groups), heavily branched —up to 10 shoots (Pompon, Lilliput) and extremely branched - more
than 10 shoots (Ambria, Waldersee). The branching of the stem starts from the top and has a pronounced
sympodial character [17-19].

Materials and methods of research. In our studies, we used 20 varieties of Calistephus Chinese with
various important features, origins and directions of use. The characteristics of the varieties are shown in
table 1.

Nutrient medium are prepared in a separate room that has lab tables, reagent storage cabinets, refri-
gerators for the storage of concentrated solutions of nutrient medium, analytical, technical and torsion scales,
pH meters, electric or gas cookers, water baths, magnetic mixers.

Table 1 — Characteristics of the starting material of the studied varieties of Calistephus Chinese, 2016-2018

Ne Variety Origin Sortotype Pr(;d/ugltli:ﬁty, Direction of use
1 King Size Germany 3,0-4,0 universal
2 Anastasia IH NAAS 3,0-3,5 universal
3 Anastasia IH NAAS Peonies-shaped 3,0-3,5 universal
4 Salmon Turm Germany 2,5-3,0 universal
5 Oksana IH NAAS 2,5-3,0 universal
6 Odarka IH NAAS 3,5-4,0 on a cut
7 Hilda Germany 4,5-5,0 on a cut
8 Princess (red) IH NAAS Princess t0 6 on a cut
9 Alexandra Germany 4,5-5,0 on a cut
10 Raspberry layer Russia to 6 universal
11 Winter Cherry Western Europe Pompony-shaped 2,0-2,5 universal
12 Blue Moon Western Europe 2,0-2,5 on a cut
13 Sophia IH NAAS Artistic 3,0-3,5 universal
14 Swan Lake IH NAAS Artistic 2,0 on a cut
15 Esmeralda Germany ) 3,0-3,5 on a cut
16 Velvet IH NAAS Spherical 2,0-2,5 universal
17 The Gray Lady (blue) Russia Duchess 2,5-3,0 on a cut
18 Vesnyanka IH NAAS Rose-shaped 4.0 universal
19 Snizhana IH NAAS Laplata 3,0 on a cut
20 Amber IH NAAS American Bushes 3,5 on a cut
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The room for sterilization of mediums, instruments and utensils is equipped with vertical (VK-60,
VK-75) and horizontal (GK-100, AG-100) autoclaves, with drying cabinets for sterilization by dry heat.

For work in aseptic conditions use laminar box, which injected sterile air that passes through a bacterial
filter. The laminates are placed in a separate room. If there are no laminar boxes, then equip a special room-
box — operating room. The walls of such a room are tiled, the floor is covered with linoleum. Operating
doors should be closed hermetically and there should be a tambour (pre-box) in front of them. The box
should be supplied with sterile conditioned air. Boxing is equipped with bactericidal lamps. In the operating
room placed that are covered with easy-to-wash material, medical cabinets, binocular microscopes, tools,
alcohols.

Isolated tissues are cultured in a thermostated room (cultural room) with conditioned air, controlled
temperature (22-28°C) and humidity (70-80%). Regulation of light mode is provided by time switch.

The laboratory premises are equipped with the equipment necessary for biochemical, histo- and
cytogenetic and other studies related to basic plant tissue cultivation works.

Research results. The nutrient medium for growing plant tissues and cells, by analogy with the
medium for culturing animal tissues, should contain all that the tissues in the plant receive from the xylem
and phloem current substances. However, in practice it has been found that floral juices cannot serve as a
complete nutrient medium for growing isolated tissues and cells. This manifests the specificity of the receipt,
transportation and especially the redistribution of nutrients in the plant.

The basis for the selection of different mediums for the culture of plant tissues were nutrient solutions
that were used in growing whole plants. The method's founders, R. Gautre and F. White, used the Knop
nutrient mixture and the Uspenskykh solution, respectively.

These solutions were supplemented with sugars, trace elements, vitamins. R. Gautre also reduced the
concentration of the mineral salts of the Knop original solution by half. F. White's medium, created in 1943
on the basis of the Uspenskykh solution, it was used first to grow isolated root culture and then unchanged
to grow plant tissues.

With the development of the method of tissue culture and the introduction into the culture of new and
new plant tissues of different species, it became necessary to change the composition of nutrient medium.
The most complete study of tissue mineral nutrition was conducted by R. Heller in 1953. To achieve
correctness, he refused from solid agar medium and grew tissues only in liquid nutrient medium. R. Heller
studied in detail the importance of individual ions for the nutrition of tissues and the effect of their exclusion
from the composition of the medium on the further tissue growth during transplantation. He proposed a
nutrient medium whose composition was significantly different from the medium used for whole plants and
from medium previously used for the cultivation of isolated tissues. This medium is very rich in K+ and P
+. R. Heller also proposed a new composition of a mixture of trace elements.

As a result of a series of studies, the requirements of tissues for sources of carbohydrate nutrition,
vitamins, and physiologically active substances were clarified.

Cultivation of plant organs, tissues and cells, most of which are modifications of the basic nutrient
medium (White, Hamburg, Murashige and Skug). The composition of any nutrient medium for growing a
culture of isolated plant tissue includes the following groups of substances: mineral salts - macro and
microelements; carbohydrates; vitamins; amino acids; growth promoters of synthetic and natural origin;
water; agar.

Due to the need to change the composition of the nutrient medium when finding the optimum for new,
yet untested in culture tissue, it is worth to stop on the characteristics of the nutritional characteristics of
isolated tissues.

Weighed microbiological agar was poured in half with distilled water and heated to 90-100°C.

Dissolved agar was added to the components of the nutrient medium, also dissolved in distilled water.

The medium was filtered, took the required volume, normalized to pH, poured into culture vessels and
autoclaved.

To accelerate the work pre-prepared concentrated solutions of salts, which were then mixed in the
preparation of the nutrient medium in accordance with the Murashige-Skug recipe (solutions 1-4).

In this regard, we aimed to study the impact of growth regulators on the development of Calistephus
Chinese explants. Auxins and cytokinins were added at different concentrations to different medium, which
are shown in table 2.
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Table 2 — Composition supplements to the prescriptions of standard nutrient medium, 2016-2018

Ne Medium Growth regulators, concentration % Medium code
0,5 MS-1

1 MS+6BAP 1,0 MS-2
1,5 MS-3
0,5 B5-1

2 Bst6BAP 1,0 B5-2
1,5 B5-3

Note: MS - medium of Murashige and Skug (the composition of the medium in applications); B5 - medium of Hamburg

(the composition of the medium in applications).

This table shows the composition of additions to the prescriptions of standard nutrient medium used in
the variants of the experiment. The basis of the nutrient substrate was introduced macro- and micronutrients
according to the prescriptions of the medium Murasige-Skug and Hamburg.

Modified nutrient substrates by growth regulators of auxins and cytokinins to study concentrations and
the ratio of exogenous regulators to the development of Calistephus Chinese explants.

Subsequent work has analyzed the growth and development of seeds of different varieties of Caliste-
phus Chinese in different nutrient medium.

Analyzing table 3, we can conclude that the development of seeds of different varieties of Calisthephus
Chinese in different mediums was uneven. The MS-2 and B5-2 variants of mediums were identified as the
best substrates for explant development, on average by genotype. The MS-2 medium contributed to the seed
development at the level of 96.0% and the B5-2 medium - 88.0%. These variants of the experiment had the
same content of growth regulators, but their numbering depended on the time of introduction into the culture.
Describing the composition of the nutrient medium, it should be noted that this similar balance of growth
regulators had a positive hormonal effect on the development of Calisthephus Chinese explants.

Table 3 — Impact of growth regulators on the development of macrostructures, 2016-2018

) Number of planted Seed development Stationary explant condition Explant necrosis
Medium code .

material pieces % pieces % pieces %

1 2 3 4 7 8 9 10
MS-1 100 24 24 48,0 48,0 28,0 28,0
MS-2 100 96 96 2,0 2,0 2,0 2,0
MS-3 100 2,0 2,0 92,0 92,0 6,0 6,0
Bs-1 100 15,0 15,0 45,0 45,0 40,0 40,0
Bs-2 100 88,0 88,0 12,0 12,0 0,0 0,0
Bs-3 100 12,0 12,0 32,0 32,0 56,0 56,0

During the period of 10-12 days the volume of biomaterial planted on the nutrient substrate increased
in 1.5-2.0 times. This indicates that the phytohormones introduced into the substrate accelerate the period
of mitotic cycles passage.

However, in other variants of the experiment, the development of seeds of Calisthephus Chinese plants
was not significant and ranged from 2.0 to 24%. At the same time, the steady state of the explant was almost
the same for MS-1 and B5-1 mediums, in B5-1 medium this indicator was slightly lower and amounted to
32.0%. It should be noted that on MS-2 medium seed development, steady state of explant and necrosis of
explant were at the same level - 2%. As for loss of the material (explant necrosis), the highest rates were in
variants B5-1 and B5-3, respectively, with values from 40.0 to 56.0%. The average material loss rate was
recorded on MS-1 medium and was 28%.
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Therefore, as a result of the experiment, a nutrient medium was selected to activate the development of
Calisthephus Chinese plants in vitro. That is, for the rapid growth and development of Calisthephus Chinese
plants, the material requires the introduction of high average concentrations of auxins into the nutrient
substrate.

It is well known that during the formation and growth of roots there are a number of caused by each
other different biochemical, physiological and histological processes. Among anatomical factors, the
formation of root primordia is facilitated by the cell's proximity to vascular tissues. The viability of rooted
in vitro plants is largely determined by the rooting site. In some embodiments even with sufficient in vitro
rooted test plants observed almost complete loss of plants under non-sterile conditions. In the process of
rooting distinguish three main, specific for nutritional requirements and cultivation conditions, stages:
induction, initiation, root growth. With a successful combination of the composition of the environment and
the conditions of rooting and bringing them into line with the genotype of the plant, the duration of the first
two stages is 10-15 days [19].

For accelerated root formation, the plants are planted in a nutrient medium for rhizogenesis. The nut-
rient medium should contain high concentrations of auxins. This is the basic rule of inducting root forma-
tion [20].

Under the influence of auxins (NOCs, hetero-auxins), the division of parenchyma cells is stimulated,
which leads to differentiation of the root rudiments of the basal tissue [21].

To increase the activity of risogenesis, we excluded cytokines and added higher concentrations of
gibberel acid to the nutrient medium. This made it possible to obtain an extension of the shoot even in the
breeding medium.

In our studies, we used 5-7 mm biomaterial from the initial growth of the plant material. As can be seen
from the data in table 4, the best medium for rooting plant material of Calisthephus Chinese was MS-2,
since, in the breeding medium, we observed a single rhizogenesis.

Table 4 — Influence of indolylacetic and indolyl butyric acid on rooting Calisthephus Chinese plant material in vitro
(on the average by genotype), 2016-2018

Ne Medium Growth regulators, concentration % code
0,5 MS-1
1 MS+IOK 1,0 MS-2
1,5 MS-3
0,5 MS-4

2 MS+IMP 1,0 MS-5
1,5 MS-6

0,5 B5-1

3 Bs+IOK 1,0 B5-2
1,5 B5-3

0,5 B5-4

4 Bs+IMK 1,0 B5-5
1,5 B5-6

6-BAP was excluded from this medium and modified with indolylacetic acid - IOC (1.5-2.5%). The
highest results were obtained with the introduction of 1.0 mg / 1 of indolylacetic acid. This allowed us to
follow the relevant pattern. For 16-18 days (on average on repetitions) from 100 pieces of plants planted for
rhizogenesis, 96% of the material formed roots. Concentrations of 1.5 and 2.5 mg /| gave a slightly smaller
number of rooted plants (4 to 36, which is 12 and 78%) over a longer period (5 to 22 days).

That is, a concentration of indolylacetic acid up to 1.0 mg /1 is optimal for the rhizogenesis of Chinese
calisthephus plants (shorter period of time).

Therefore, the nutrient medium were improved with different concentrations of indolylacetic and
indolyl butyric acid, and it was proved that the concentration of 1.0 mg /1 is optimal for the rhizogenesis of
Calisthephus Chinese plants for a shorter period of time.

— g4 ——
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B. B. oaumyk!, C. 5I. Typuunal, A. ®. Bana6ax’, U. B. Kozauenko!,
B. B. Mamuyp!, JI. M. Kapnyxk?, T. B. Honumyx?

'YMaHb YITTHIK KOTalIaHABPy YHHBEPCHTETI, Y MaHb, Y KpanHa;
’Benas LlepkoBb YITTHIK arpapiblK yHEBEpCHTET, bemas LlepkoBs, Ykpanna;
3[MaBen ThruMHA ATHIHAAFE Y MAaHb MEMJIEKETTIK TIEIATOTUKANBIK YHHBEPCUTETI, Y Manb, YKpauHa

AJIJATBI YAKBITTA KOT'ALJAHABIPY MAKCATBIMEH CALLISTEPHUS CHINENSIS (L.) NESS.
COPTBIHA KATATBIH IN VITRO 1OHOPJIBIK MATEPUAJIBIHBIH
A3BIKTBIK OPTAJIA TAPAJIYBIH 3EPTTEYTE KIPICIIE

B. B. losmmyxk!, C. 1. Typuunal, A. ®. Bana6ak!, U. B. Kozauenxo!,
B. B. Mamuyp!, JI. M. Kapnyxk?, T. B. Homumyx?

'Y MaHCcKuii HAlIMOHABHBINA YHUBEPCHTET CaI0BOJICTBA, Y MaHb, Y KpanHa,
2BeNoNepKOBCKHI HALMOHALHBIN arpapHbli yausepcuteT, benas Llepkos, Ykpauna,
3V MaHCKHi TOCY1apCTBEHHBIN TIearoruueckuii yausepeuteT uM. [lasna Teraunbl, YMaHb, YKpanHa

BBEJEHUE 3KCILUIAHTOB U PASMHOXKEHUE HA IMTATEJIbHOM CPEJIE
JOHOPCKUX MATEPHAJIOB IN VITRO COPTOB CALLISTEPHUS CHINENSIS (L.) NESS.
C IIEJBIO JAJBHEMIIET O UCIIOJIb30BAHHUA B O3EJIEHEHUA

AKTYaJIbHOCTB TeMBbI HccaeqoBaHus1. Ha MpoTshkeHUH OCIeIHEr0 BpEMEHH METO 1l OMOTEXHOJIOTHI HAXO AT
Bce OOIbIIIe IPUMCHEHUE B CENICKIIUM PACTECHHUIA U CEMEHOBOJCTBE. TpaBSHUCTHIC PaCTCHHUS, TAKHE KaK 3EMIISTHUKA,
KapTodelb, MHOTHE OBOIIHBIC, HEKOTOPHIC JIKAPCTBEHHBIC U APYTHE, CIIOCOOHBI K BETETATHBHOMY Pa3MHOXKCHUIO
TPaIUIMOHHBIMA METOAAMHU KYJBTYPHI, YCIICIIHO BBOAATCSA B in Vitro ¥ MOTYT JOCTHUTAaTh BBICOKHX ITOKa3aTellei
KOd(pHUIHEHTa Pa3MHOKEHHUS.

CoBpeMeHHass OMOTEXHOJIOTHS PACTCHHH — CyMMa TEXHOIIOTHI, KOTOPhIE Pa3BUBAIOTCA M3 MOJCKYJLSIPHOU
KJICTOYHOM OMOJIOTHN pACTeHHH, — HOBasl CTAINS B PA3BUTHH TEXHOJIOTHH CEJICKITUN PACTECHHH.

C IOMOIITBIO 3THX TEXHOJIOTHH yITydIIeHHE TPU3HAKOB MOXKET IIPOUCXOINTH HA YPOBHE HHANBUAYaIbHOTO TEHa,
a OTJeNbHBIC TE€HBI, ONPEIEIISIONINE ONPEACICHHBIA MPU3HAK, MOTYT OBITh HACHTH(UIPOBAHEIL. [lo 3TUM moKaza-
TEJISIM MOXeT OBITh IIPOBeeH 0TOOp, UX MOXHO H30JIMPOBATh, BBECTH, YAAIUTH WIN MOAUDUIINPOBATH B TEHOTHIIE
pacTeHus UK B COpTe.

Henb. BoisiBuTh 0COOCHHOCTH MPOSIBICHHUS XO3SHCTBEHHO-IICHHBIX MPU3HAKOB U JCKOPATUBHBIX CBOWCTB Ka-
nMCTe(byca KHTaﬁCKOFO U BKIIFOYCHUS J'Iy‘-IlIJl/IX COpTOB B 6HOTeXHOJ’IOFM'—IeCKyIO 3BCHO, UX aJanTanusa K yCJ'IOBI/ISIM
Jlecoctern YkpawHbl W JajbHEHIICE HCIIONB30BaHHE B o3eicHeHHH. Metoabl. JlaGopaTopHbBINl — ompeneicHue
BCXOXKECTH CEMSH; MAaTeMAaTUICCKH-CTATUCTHYCCKUA — Ui 00paOOTKH TOCTOBEPHOCTH MOJMYYCHHBIX PE3yIbTaTOB
uccienoBanuid. s mpoBeneHUs paOdOT B aCENTHYECKUX YCIOBHSIX HCIONB3YIOT JTaAMHUHAPHBIH OOKC, B KOTOPBIH
HATHETAeTCs CTEPWIIBHBIA BO3AYX, MPOXOISIINN depe3 OakTepruaibHbIe PIIIBTPEL. JlJaMIHap pa3MenIaoT B OTACTHHOM
komHarte. Pe3yabTaThl. [IuTarenpHas cpema Ui BBRIPAIIMBAHUS PACTUTEIBHBIX TKAHEH M KIETOK, IO aHAJIOTHH CO
Cpenoi sl KyIbTUBUPOBAHUS TKAHEH )KUBOTHBIX, JOJDKHA COJIEPKATh BCE TO, UYTO TKAHHU B PAaCTHTEIHHOM OPTaHU3ME
MOJYyYaroT OT KCHJIEMHOTO W (hJI0EMHOT0 MOTOKa BemiecTB. OHAKO, HA MPAKTHKE BBIICHUIOCH, YTO PACTUTEIHHBIE
COKHU HE MOTYT CIIY>KUTb ITIOJIHOLCHHOW IUTATEIbHONU CPENON U1 BbIpaliMBaHUs U30JUPOBAHHBIX TKaHEH U KIIETOK. B
9TOM HpOHBﬂﬂeTCH cneun(l)yu(a HOCTyHJ’IeHl/I)I, TpaHCHOpTl/IpOBKI/I nu OCO66HHO nepepacnpeueneﬂna IIUTATCJIIBHBIX
BCILICCTB B paCTeHI/ll/I.

Ha ocHoBe ananuza ObUIO MPOBENEHO HCCIEAOBAHUE MO M3YYEHHIO BO3MOXKHOCTH MAacCOBOTO 103aCE€30HHOTO
BEreTaTHBHOTO Pa3MHOXKEHUS PACTCHUH KamicTedycy KUTACKOTO depe3 in vitro. Pa3paboTaHbl MPaKTUIECKHE PEKO-
MEHJIAI[UH TI0 MMOA00PY CTEPUIIM3aTOpa, CTEPHIIN3AINH THTATSIFHON CPeIbl U aalTallHOHHOTO MEePHOAA JTyUIInX
TE€HOTHIIOB 3TOH KYJIBTYPHL

B pesynbraTe npoBeNeHHBIX UCCIEAOBAHUA U3YICHBI H OCBOCHBI METOJIUKN 0TOOPA MCXOTHOTO PACTUTEIHHOTO
MaTepuana kamucredyca kutaiickoro (Callistephus Chinensis (L.) NEES). Ompenenena ero moBepXHOCTHasI CTEPH-
TU3aIHs, POBeIeHa MOAU(HUKALNS CYIICCTBYIOINX METOIOB MOMYYCHUS aCeNTHYEeCKOH KyIbTyphl. VccmemoBaHbl
MOP(GOTreHETUYHUH TOTEHI[MA SKCIUIAHTOB M3 PA3JIMYHBIX OPIraHOB PACTECHHI M IIPOBEICH [TOI00DP MUTATSIBHBIX CPEL
1 U3yYeHHE BIUSHUS PETYIIATOPOB POCTa PACTCHUH M (PH3UUECKUX IMapaMeTpoB Ha mporecc Mopdorenesa. M3y4deHst
0COOEHHOCTH pEeTeHepaIiy N30JIMPOBAHHBIX 3KCIUIAHTOB B 3aBUCUMOCTH OT COCTaBa MUTATEIBLHON Cpeibl, U MOA00p
YCIIOBHIA TIOJy4YCHHUST CAaMOKJIOHOB KasucTedyca kurarickoro(Callistephus Chinensis (L.) Nees).

KiroueBble ciioBa: in vitro, OMOTEXHOJIOT s PAaCTECHHM, KaaucTedyCc KUTAHCKUM, MUTATEIbHBIC CPEMbI, PH30-
reHesy.
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THE EFFECT OF PRE-SOWN PRIMING OF BARLEY SEEDS
IN THE SOLUTIONS OF DIFFERENT SALTS IN THE COMBINATION
WITH DIATOMITE ON ALLANTOIN CONTENT
IN ROOTS SEEDLINGS UNDER SALINE CONDITIONS

Abstract. Pre-sown priming of barley seeds in diatomite suspension in the combination with the solutions of
biological important elements strongly increased their germination under saline conditions. For maximal seed
germination and content of the potential antioxidantallantoinin seedling roots under salinity it was necessary the
priming in the presence of diatomite, KNOs and Naz2MoOs. Role of nitrate and molybdate in maximal formation of
allantoin by explained in vivo cooperations of molybdenum-containing enzymes of nitrate reductase (NR) and xanthine
dehydrogenase (XDH) in the conditions of salinization. For finding out of role of diatomit further researches are
required.

Thus, pre-sowing treatment of plant seeds in a combination of diatomite suspension with solutions of biologically
important elements dramatically increases the stability of seed germination in saline conditions. Pre-sowing seed
treatment by priming is an environmentally friendly and cheap technology of pre-sowing seed treatment for saturation
with important elements, which allows to do without fertilization on huge surface. This will provide the plants with
important elements from the germination stage to full maturity.

Key words: diatomite, barley seeds, allantoin, pre-sown priming, nitrate reductase, xanthine dehydrogenase, salt
tolerance.

The relevance of the topic. Today the application of new and unconventional methods to increase the
resistance of cultivated plants to adverse environmental conditions in agriculture is told more and more.
And first of all we are talking about diatomites-sedimentary rock consisting of shells of diatoms [1].
Diatomite is considered as a source of soluble silica, which plays an important role in the formation of soil
fertility, increasing the productivity of plants and their resistance to diseases [2,3]. However, the mechanism
of diatomites in plant resistance to adverse environmental conditions has not been sufficiently studied yet.

Plant resistance to salinization is determined by a variety of biochemical pathways that promote water
retention and / or assimilation, protect chloroplast functions, and maintain ionic homeostasis. The main
pathways include those that lead to the osmotic synthesis active metabolites, specific proteins and certain
free radical purification enzymes that control the ion flow and water and control the level of oxygen radicals.
The ability of plants to detoxify radicals under salinization is probably the most important condition for their
resistance to this stress. Many salt-tolerant species accumulate metabolites that play an important dual role
as protectors against radicals [4]. One of these metabolites are uric acid (urate) and allantoin. These
substances are formed as metabolic intermediates of purine catabolism. Our early studies have shown the
involvement of purine catabolism in plant protection from stress [5]. When oxygen radicals are neutralized,
urate is converted to allantoin, allantoin to allantoic acid.

It is well known that the key enzyme of purine catabolism is xanthine dehydrogenase (XDH), which
converts xanthine or hypoxanthine (products of adenine and guanine oxidation) into a potential antioxidant
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—uric acid. Last enzyme uricase or under strong oxidative stress (i.e., in the presence of a high concentration
of ROS in the cell) oxidizing turns into allantoin. Allantoin is also a strong antioxidant that neutralizes ROS
in the cell (in this case, it is converted to allantoic acid). Thus, these purine catabolism products are potential
antioxidants. On the other hand, as it has been established before, that tropical legumes and some other
plants use allantoin and allantoic acid (i.e. ureides) as the main transport and spare forms of nitrogen.
Recently, allantoin has been shown that activates the production of abscisic acid (ABA), thereby stimulating
the expression of stress-related genes and increasing the tolerance of plant seedlings to abiotic stress. These
studies suggest a possible link between purine catabolism and stress hormone homeostasis (ABA) and
highlight the potential importance of allantoin in these interactions [6]. Arabidopsis thaliana was used as a
model system to study the effect of salt stress on allantoin metabolism. In different concentrations of NaCl
in plant seedlings, an increased content of allantoin and a reduced allantoate were found. Treatment of
seedlings with NaCl resulted in the expression of genes involved in allantoin biosynthesis [7]. Thus,
depending on plant growth and development conditions, urate and allantoin may play an important role in
nitrogen metabolism and in stress protection. However, the effect of diatomite on purine metabolism (i.e. on
the formation of ureides) in plant cells under various environmental conditions has not been studied at all.

The value of pre-sowing seed priming. For normal growth and development of agricultural crops of
seeds, rapid germination and pecking is of great importance, therefore, pre-sowing priming of seeds is
important. Priming is an effective technology to achieve rapid and simultaneous seed development, high
growth energy, resulting in a good harvest. This is a simple and cheap method of soaking, in which the seeds
are partially moistened to the point where the metabolic processes required for germination have already
begun, but germination has not yet occurred. The seeds are dried to almost their original dry weight.

Harris and others (2007) report that pre-sowing seed priming leads to better corn formation, growth,
early flowering, increases its resistance to unfavorable environment and, accordingly, increases yield [8]. A
good yield of many crops is associated with pre-sowing seed priming, which leads to accelerated early and
more uniform growth, moreover, it is a cheap technology [9]. These positive effects are influenced by factors
such as plant species, priming environment, priming duration, temperature, storage conditions and others.

Khan and others (2009) evaluated the results of pre-sowing seed priming in a solution of different NaCl
concentrations for early growth and concluded that seed priming in NaCl is a better treatment compared to
control variants [10]. Priming improves seed germination in the field, in this respect potassium nitrate
(KNO3) is a promising substance. The time and speed of seed germination, priming in KNO3, shows better
results compared to other treatments [11]. Seeds of rape culture treated with osmopriming (in KNO3 and
NaCl) when grown in the field showed that salt priming, especially priming in KNO3, reduces germination
time and increases the length of seedlings compared to untreated seeds [12]. Seed priming in K2SO4 and
KCl shows good potency for increasing germination, hatching, growth and yield of wheat grain [13].

Materials and methods of research. For our research, we used barley ("Tselinnaya" sort) which is
more resistant to salinization in Kazakhstan. Before growing barley seeds were sterilized in 0, 5% solution
of potassium permanganate (10 minutes). To determine the germination of barley seeds, samples of
100 seeds were taken, placed in Petri dishes on wet filter paper, and left at the temperature of 20-25°C in a
thermostat for 12 hours. Sprouted seeds was daily counted and results recorded during 10 days, determined
the number of sprouted grains, which will be an indicator of the percentage of germination of the tested
seeds. All variants were carried out in 3 repetitions. Statistical processing of data groups was carried out in
the application ANOVA. The significance of the differences was estimated by p-value (p<0.05).

Method for determination of allantoin. To 100 pl plants sample (in our case roots) add 100 ul 0.5 M
NaOH and 200 pl bidistilled water and boil at 100°C for 8 minutes. Then cool to 0°C for 4-5 minutes. The
cooled mixture is added 100 ul 0.65 M hydrochloric acid and boiled again at 100°C for 4 minutes. After
cooling, 100 pul of 0.4 M phosphate (Na2HPO4-KH2PO4) buffer pH-7.0 and 100 pl of 18 mm
phenylhydrazine are added to the mixture. Further, at 0°C temperature, 500 pl of concentrated hydrochloric
acid is added to the mixture. For the development of staining, 100 pl of 50.6 mm K-FeCy (potassium
ferricyanide) is added and left at room temperature for 15 minutes. To remove possible sediment centrifuged
at room temperature 10 min at 10 000g. Measured absorption of transparent supernatant at 535 nm wave-
length spectrophotometer [7].

Research results. We studied the effect of pre-sowing priming of barley seeds in increasing concen-
trations of mM solutions of NaCl, KNO3, Na2Mo0O4, KH2PO4 and in diatomite suspension (variant 7 in
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table 1). The suspension mixture was obtained by adding diatomite in an increasing ratio of 1g, 5g, 10g,
15g, 20g, 25g / per 100 ml of H20.

Priming of seeds in these solutions was carried out for 24 hours at a temperature of 7°C in the dark.
Then the seeds extracted from the solutions were washed several times with distilled water and left at room
temperature until completely dried (another 24 hours). After drying, the seeds were grown at room
temperature on filter paper moistened with distilled paper and placed in Petri dishes. Initial untreated seeds
and seeds after priming in distilled water (variants 5 and 6) served as germination controls. On the seventh
day, the number of seedlings was counted (it should be noted that the seedlings in each variant were uneven
in length). The results of these experiments are presented in table 1.

Table 1 — Effect of pre-sowing priming of barley seeds in different concentrations of mineral salt solutions
and diatomite suspension (in g/ 100 ml) on their germination

) o Concentrations of salt solutions for priming, mM
A salt solution for priming
0 25 50 75 100 125 150
NaCl - 72% 74% 76% 76% 74% 70%
KNOs - 72% 72% 76% 76% 75% 75%
Na:MoOs4 - 72% 72% 73% 73% 69% 65%
KH2PO4 - 71% 72% 73% 73% 72% 70%
Water 71% - - - - - -
Seeds without priming (control) 64% - - - - - -
Suspension of diatomite - *1g *Sg *10g *15¢g *20 g *25¢
Germination (%) - 73% 75% 78% 78% 78% 78%

As can be seen from table 1, compared with dry barley seeds (variant 6), their pre-sowing priming in
distilled water significantly improved seed germination (variant 5). Priming seeds in solutions of these salts
further increased their germination. Maximum seed germination was observed after priming in solutions of
KNO3 and NaCl in the range of their concentration of 75-100 mM. Priming in a suspension of diatomite
containing above 10 g/100 ml H20 showed the highest germination of barley seeds. The effect of priming
in solutions of molybdenum and phosphate on seed germination was insignificant.

Further, we conducted experiments to study the effect of pre-sowing priming of seeds in solutions of
NaCl, nitrate, molybdenum, phosphate in combination with a suspension of diatomite on the growth and
development of barley seedlings and the content of allantoin in the roots of 10-day seedlings (table 2).

Table 2 — Effect of pre-sowing priming on barley seeds in diatomite suspensions (DTM) containing salts
of some biologically important elements on their germination and formation of allantoin in them

. Allantoin content
. Number of Average weight .
Pre-sowing seed L . . in the roots of 50
- Germination medium germinated seeds, (mg) of one 10- .
processing icces day seedling seedlings (mcg/g
p dry weight)
1 2 3 4 5
Water 76% 253+0,34 5.6+0,21
Seeds without 80 mM NaCl solution 49% 16520,33 6.240,31
pre-processing
80 mM NaCl solution + DTM 62% 22140,25 6.7+0,15
Water 70% 293+0,22 5.8+0,25
Water 80 mM NaCl solution 50% 178+0,44 6.8+0,31
80 mM NacCl solution + DTM 72% 27240,14 7.7+£0,18
Water 80% 298+0,15 6.9+0,35
(SSST‘;E/’[I;S‘O“ of diatomite ¢ N1 NaCl solution 62% 205+0,25 7.6£0,33
80 mM NaCl solution + DTM 77% 273+0,34 8.2+0,12
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Table 2 continuation
1 2 3 4 5

Water 76% 302+0,42 6.9+0,07

75 mM KNO;3 80 mM NaCl solution 66% 208+0,31 8.8+0,09
80 mM NaCl solution + DTM 75% 278+0,41 9.2+0,21

Water 80% 321+0,21 7.1£0,34

EESITM“SI‘ESSf DTM + 80 mM NaCl solution 68% 212+0,15 8.9+0,18
80 mM NaCl solution + DTM 80% 282+0,18 10.4+0,20

Water 79% 318+0,17 7.0+0,31

75 mM Na:MoO« 80 mM NaCl solution 57% 223+0,31 8.9+0,42
80 mM NaCl solution + DTM 80% 273+0,14 9.2+0,44

Water 80% 318+0,16 7.240,41

DTM + 75 mM Na:MoOs | 80 mM NaCl solution 72% 232+0,18 9.0+0,32
80 mM NaCl solution + DTM 79% 298+0,19 10.4+0,33

Water 75% 298+0,20 7.0+0,35

DTM + 75 mM NaxWO4 | 80 mM NaCl solution 67% 226+0,24 7.9+0,36
80 mM NaCl solution + DTM 76% 278+0,23 8.4+0,36

Water 83% 325+0,51 7.2+0,27

%Zzﬁ(}gj()ﬁ 75mM 80 mM NacCl solution 73% 2534+0,41 9.24+0,27
80 mM NaCl solution + DTM 82% 322+0,32 9.7+0,29

Water 72% 320+0,34 7.0+0,12

%Zz\l\fléNO3+ 75mM 80 mM NaCl solution 65% 280+0,36 6.7+0,18
80 mM NaCl solution + DTM 78% 312+0,12 7.240,31

Water 79% 321+0,09 6.9+0,25

75 mM KH:PO4 80 mM NaCl solution 67% 275+0,10 9.5+0,17
80 mM NaCl solution + DTM 80% 315+0,15 10.2£0,09

Water 83% 325+0,21 8.240,15
1735TM 1\2 1(\)1'5 11\\/[/1 IéN03 + 80 mM NaCl solution 73% 283+0,28 18.2+0,19
R 80 mM NaCl solution + DTM 820 1224005 26.4+0,13
Water 84% 332+0,25 7.6£0,21
ﬂg%{zgﬂ%a 0. 80 mM NaCl solution 75% 268+0,31 18.6+0,22
80 mM NacCl solution + DTM 83% 3212021 28.840.21

Water 79% 320+0,23 7.0+0,25

gg@gﬁ%} o0 80 mM NaCl solution 71% 260+0,41 9.8+0.21
80 mM NaCl solution + DTM 78% 315+0,35 11.3+0,26

* Germinated seeds were weighed together with roots and leaves.

Thus, the results of our experiments show an increase in the germination of barley seeds after priming
in aqueous solutions. A relatively high seed germination was observed after priming of the suspension of
diatomite, containing molybdate, nitrate and phosphate. Accordingly, the mass of seedlings in these variants
was greater. The maximum mass of seedlings was observed after priming in a nitrate-containing solution.
Pre-sowing priming of seeds in aqueous solutions and cultivation in media containing NaCl and diatomite
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significantly increases the content of allantoin in the roots of 10-day seedlings. Pre-sowing priming of barley
seeds in diatomite suspensions containing nitrate, molybdenum and phosphate and growing them in a saline
environment with diatomite dramatically (almost 3 times) increased the formation of allantoin in the roots
of seedlings. However, pre-sowing priming of seeds in suspensions, in which tungstate was added instead
of molybdenum, did not increase the formation of allantoin in the roots of seedlings under saline conditions.
It is well known that the chemical analogue of molybdenum-tungsten is also easily embedded in the active
center of molybdenum enzymes. However, in this case, the enzymes become inactive. As a result of the
obtained results, it can be assumed that during pre-sowing priming in a solution of molybdenum and nitrate,
the ions of these salts accumulate in barley seeds. During germination, these ions are transported from the
seeds to the roots and leaves of the seedlings and activate the enzymes nitrate reductase (NR) and xanthine
dehydrogenase (XDH). Nitrate reductase (NR) as an inducible enzyme is synthesized only in the presence
of nitrate in the cell. As mentioned above, the combined actions of these enzymes lead to increased urate
biosynthesis. Urate in conditions of oxidative stress is converted into allantoin, ie during salinization, urate
molecules are oxidized by oxygen radicals to form allantoin. Since allantoin is also a strong antioxidant, we
do not exclude its oxidation by radicals to form allantoic acid.

Currently, three of the four molybdenum-containing proteins are well studied in plants: xanthine
dehydrogenase (XDH), nitrate reductase (NR), aldehyde oxidase (AO) and sulfite oxidase (SO). Nitrate
assimilation is a fundamental process in the plant Kingdom and therefore the enzyme HP, which restores
nitrate, is seen as a limiting factor in the growth, development, protein formation and final yield of plants.
AO catalyzes the conversion of abscisic aldehyde to the corresponding phytohormone abscisic acid (ABA).
It is known that adverse environmental factors cause the synthesis of phytohormone adaptation- ABA. For
example, when the leaves of mesophytic plants are subjected to drought stress, within 4 hours, the level of
ABA increases up to 50 times. Thus, ABA plays an important role in plant resistance to adverse environ-
mental factors [14].

In all molybdenum-containing enzymes of plants, the main component in the active center is the so-
called "molybdenum cofactor". The molybdenum atom binds to this cofactor i.e. the molybdenum-cofactor
complex is directly involved in the catalytic reactions of these enzymes. However, the molybdenum factor
is synthesized together with the apoenzyme molecule and it does not depend on the presence of molyb-
denum, i.e. in the absence of molybdenum, the place of this metal in the active center will be empty and the
molybdenum-free enzymes lose their activity. Therefore, the lack of molybdenum in the growth medium
leads to a decrease in the activity of these enzymes. Under in vivo conditions with a high concentration of
tungsten, a chemical analogue of molybdenum, this metal easily replaces molybdenum in the active center
and as a result these enzymes become inactive [15].

As mentioned above, adverse environmental conditions such as salinity, drought and cold cause
oxidative stress, i.e. increased formation of reactive oxygen species (ROS). Molybdenum enzymes NR and
XDH play an important role in ROS neutralization. When nitrate is reduced, NR + uses NADH as an electron
donor (after the reaction, NADH is converted to oxidized NAD+). In the enzymatic reaction, XDH uses
NAD-+ as an electron acceptor. In other words, the more nitrate is assimilated, the more NAD+ is formed
and XDH activity increases, i.e. more antioxidants are formed-uric acid and allantoin. These antioxidants,
restoring ROS, increase the resistance of plants to salinity [16]. It was convinced that fertilizing pea
seedlings with nitrate as a source of nitrogen increases their salt resistance [17]. Thus, plant molybdenum
enzymes play a key role in plant resistance to salinization. And their activity depends on the sufficiency of
molybdenum in the soil. According to the results of long-term studies of the Institute of soil science of the
Academy of Sciences of the Republic of Kazakhstan, the content of molybdenum in our soils is 3-5 times
less than the critical concentration (0.1 mg Mo/kg for temperate soils) necessary for normal growth and
development of plants. Therefore, pre-sowing saturation of plant seeds with molybdenum solution should
provide plants with this metal for the entire period of growth and development.

Thus, pre-sowing treatment of plant seeds in a combination of diatomite suspension with solutions of
biologically important elements dramatically increases the stability of seed germination in saline conditions.
Pre-sowing seed treatment by priming is an environmentally friendly and cheap technology of pre-sowing
seed treatment for saturation with important elements, which allows to do without fertilization on huge
surface. This will provide the plants with important elements from the germination stage to full maturity.
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APIAHBIH JOHIEPIH CEBEP AJIJIBIH/IA OPTYPJII TY3JAPIBIH EPITIH/ILIEPIH/IE
JAUATOMHUTTIEH BIPJIECE IIPAMUHI TEY/IH OPKEHJIEPAIH TAMBIPJIAPBIHIAFBI
AJLTAHTOMHHBIH MOJIIIEPTHE TY3JIAHY JKAFJAMBIHIA TUTT3ETIH OCEPI

AHHOTauMsl. AybUl IIapyallbUIBFbl JAKbULTAPBIHBIH KAJBIITH 6CYl MEH JaMybl YIIiH TYKBIMIApIBIH T€3 ocyi
MEH CiHIpLTy1 YJIKEeH MaHbI3Fa He, COHABIKTaH TYKbIM IIPAaMHUHTIHIH MaHbI3bI 30p. [IpaliMUHT-TYKBIMAAPAB] KbUIIAM
OoHe Oip Me3riyijie JaMbITyFa, )KaKChl OHIMIE OKENIETIH KOFaphl OCY HEPrHsChIHA KOJI JKETKi3y YLIIH THIMII TeX-
HoJIorusl. byl TYKbIMAap/ bl ©cipy YIIiH Tajan eTuUIeTiH MeTabOJHKaJIbIK IpolecTep OacTaiFaHlIa iiHapa bUIFa-
JTAaHFaH Ke3/1e OHAH JKoHE ap3aH CyJaHbIpy oaici. TyKpiMap OacTankbl KYpFaK caaMakka JIeiiH KenTipuie.

bi3 apna TykeiMaapsinbi npaiMunridii NaCl, KNO3, Na2MoO4, KH2PO4 epitiHzinepiHiH 6cy KOHIEHTpa-
LUSUIApBIHAAF] JKOHE JMaTOMHT CYCHEH3MSICBIHBIH acepi 3eprrenni (1-kecrene 7-Hycka). CyCHEH3HUSUIBIK KOCIIaHBI
JMUATOMUTTI Kocy ke3inge Ir , 5t, 10r 15 r, 20r, 25 v/ 100 M1 H20 ecy kaThIHACBIHIIA ajbIHFaH. ApIIaHBIH KYPFaK
TYKBIMJIAPBIMEH CalbICTBIPFaHIa Ta3apThUIFAH CyNAaFbl ONAapIblH aJIbIH ala MPaiMHUHTI TYKBIMHBIH OHYIH €Ioyip
JKaKCapTTHl. ATaiFaH TY3AapAbIH epiTiHAIEpiHAeTi TYKBIM MPaMUHTI OJIapIbIH OHTIIITITIH OJaH 9pi apTThIpa TYCTI.
10 r / 100 M H20 >xorapbl OOJAaTHIH AUATOMUT CyCIIEH3USCHIHAAFB! [IpaliMHUHT apria TYKeIMIApBI-HBIH €H JKOFapbl
OHTIIITITiH KopceTTi. Monmubaar xoHe Gocdar epiTiHAiIepiHae TYKBIMIAPIBIH OHTIMTITiHEe TPaiMIHT dcepi IIaMalrbl
OOJIIBL.

bizniy ToxipubenepiMiziiH HOTHXKEIepl Cy epiTiHAlIepiHAe NpaiiMUHITeH KeiiH apna TYKbIMIApbIHBIH OHYIH
kepcereni. TYKbIMIAPIBIH CAIbICTRIPMAIIBI TYPAC JKOFAPhl OHTIIITIIT MOIUOAAT, HUTPAT koHe (ocdar Gap amaro-
MUTTIH CYCHEH3USUIApbIHAAFbl OJIApAbIH NpaiiMUHrIHEH KeWiH Oaiikannel. TuiciHie, Oyl HycKajapia KenTereH
naiiram6apiap ken 6osabl. Hutpater 06ap epitinaije npaiiMUHITEH KeHiH OCKIHAEpiH eH Kol Maccachl Oaiikanabl. Cy
epiTiHaUIepiHAeri TYKpIM TpaiMuHri xoHe Kypambinaa NaCl skone aumaromuT Oap opranapaa ecipy 10 kyHuik
OCKIHEP/IiH TaMbIpJIapbIH/ia AUIAHTOWH MOJIIEPiH eaayip apTThipanbl. KypambiHia HUTpaT, MoiInOIaT sxoHe Gocdar
0ap IMaTOMUTTIH CYCIEH3HsIIAPbIHIAFBI apIia TYKbIMIAPBIHBIH Ce0Y albIHAAFbI IPARMUHTI] KOHE ONapAbl TY3IAFaH
opTaja TMaTOMUTIICH ecipy OipzaeH (3 ece aepiiik) eciHALIEpIIH TaMbIpIapblHia aJUIAHTOWHHIH TY3UIyiH apTThIPJBL.
Auaiina, MOJIMOIATTHIH OPHBIHA BOJB(PAMATThl KOCKAH CYCIICH3MsUIapIaFhl TYKBIM NPAMUHT] TY3aHy JKaf IaiblHIa
nmaitramOaprapIslH TaMbIpIapblHIa AJUIAHTOWHHIH TY3UTyiH KeTepMeni. MomubaeH-Bonb(hpaMHBIH XUMISIIBIK aHa-
Jorel MOnMuOI0(epMEeHTTEpAiH OeIICeHII OpTabIFBIHA OHAW KipeTiHi Oenrimi. Amaiima, Oy skarmaiina gepmeHTTEp
OeinceH Il eMec. AJBIHFaH IEPEKTEPIiH HOTIDKECIHIE MOIMOMAT IMEH HUTPAT ePITIHIICIHAC MPailMHUHT aIIbIHIAA OCHI
TY3AapAbIH MOHBI apiia TYKbIMBIHIA XKHHAJIAIBl ACT HMalbIMaayra 0oiaasl. OcipiireH kKe3ae 0y HOHgap TYKbIMHAH
TaMBIp JKOHE OCKiH JKallbIpaKTapblHa TachIMajlaHa[bl jkoHe HuTparpenykrasa (HP) xoHe xcaHTMHIErmaporenasa
(KAI') depmentrepin Oencenpipeni. Hurparpenykraza (HP) unayumbGenbai ¢epmeHT periHIe jkacymagarsl
HUTPATTHIH KaThICYbIMEH cuHTe3neniHenl. JKorapeina aiteuiraniaid, Oyi1 (epMeHTTepliH OipiecKkeH opeKeTTepi
YpaTThIH XOFapbl OnocuHTE3iHe oKeneni. TOTbIFy cTpecc >karqalblHAa YpaT aJUIaHTOMHIE aiHanalbl, SFHU. ypar
MOJICKYJIaChIHBIH TY3IaHybl Ke3iHIe aJJIAHTOMHHIH Maiina OOJybIMEH OTTEri paMKaJAapbl TOTHIFabl. AJUIAHTOUH
KYLITi aHTHOKCHAHT OOJFaHABIKTaH, 013 aJUIAHTOMH KBIIIKBUIBIHBIH Maiina 00IybIMEH paAuKaIapAbIH TOTHIFYBIH 12
JKOKKA LIbIFapMaiMbI3.

Apna TYKbIMIApbIHBIH €Ty aJIbIHIaFbl IPAHMHHIT THaTOMUT CYCIICH3USCHI OMOJIOTHSIIBIK MaHbBI3Ibl JJIEMEHT-
TepIiH epiTiHaiIepiMeH Oipre cOpTaHOAaHy >KargailblHAa TYKBIMHBIH ©CYiHIH TYPAaKTBUIBIFBIH KYPT apTTHIPABL.
CopTaHJaHy XoHE 9J€yeTTi aHTHOKCHIAHT — AJUIAHTOUH KYPaMbIHBIH JKOFapblIaybl JKarAaiiblHAa TYKbIMAAPABIH €H
’KOFaphl OHYI YIIIH MPOPOCTOKTap/bIH TaMbIpiapbiHAa in Vivo KypaMmbiHaa HuTparpenykrasa (HP) sxone ty3nany
xarnaiipinga kcantunaernaporenasa (KAT') monubneni Gap ¢epmeHTTEpIiH ©3apa opeKeTTecyiMeH TYCIHAipiiei.
JInaTOMHTTIH peJIiH aHBIKTAY YIIiH OaH 9pi 3ePTTEYJIep KaxKeT.

Ocpunaifiia, OHOJIOTHSIIBIK MaHbI3/IbI JIEMEHTTEP/IIH ePITIHAUIEPIMEH TMaTOMUT CYCIIEH3HUACHIH OIpIKTIpiN 6ciM-
MK TYKbIMIAphIH ce0y aiablHIa OHJICY TY3[aHy >KarmaiblHAa TYKbIMIAPIBIH OCYiHIH TYPaKThUIBIFBIH KYpPT
aprTeipassl. [IpaliMuHr oiciMeH TYKbIMIap/bl cedy ajiblHAa OHJEY MaHBI3bl AJIEMEHTTEPMEH KAaHBIKTHIPY YIIiH
TYKBIMJIapAbl ce0y anblHa OHACY/ IiH SKOJIOTHSIIBIK Ta3a jKOHE ap3aH TEXHOJIOTHICH! 00BN TaObLIaabl, Oy YIKeH
eric anaHjapblHAa THIHAWTKBIIITAPABI SHI130€CTeH aifHaNIBI eTyre MYMKIHIIK Oepexi. by eciMaikTi ecipy caTbl-
CBIHAH TOJIBIK JKETITyTe NeiiiH MaHBI3IBI AIEMEHTTEPMEH KaMTaMacChI3 eTe]li.

Tyiiin ce3mep: apna IoHAEPI, aJUIAHTOWH, ceOep aJIbIHIAFbI MPAaMUHT, HUTPATPeAyKTa3a, KCAaHTUHICTHAPO-
reHasa.
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3®@®EKT ITPEJNOCEBHOI'O IPAUMUHIA CEMSIH SUMEHS
B PACTBOPAX PA3JIMYHBIX COJIEM B KOMBUHAIIMA C IMATOMUTOM
HA COJAEPXKAHUE AJINTAHTOUHA B KOPHAX ITPOPOCTKOB B YCJIOBUAX 3ACOJIEHUA

AnHoOTanms. /[y HOpMaJILHOTO POCTA M Pa3BUTHUS CEIbCKOXO3IHCTBEHHBIX KYJIBTYp CEMSH OOJIBIIOE 3HAUCHHE
nuMeeT ObICTpOE POPACTaHUE U MIPOKIIEBBIBAHKE, IOATOMY, IPEAIIOCEBHON NPAMUHT CEMSH HMEET Ba)KHOE 3HAUCHHE.
[Mpavimuar sBiseTcs 3)(HEKTUBHONW TEXHOJIOTHEH IS MTOCTIKEHUS OBICTPOTO M OJHOBPEMEHHOTO PAa3BUTHUS CEMSH,
BBICOKOW SHEPTHU POCTa, IPUBOIICH K XOPOIIEMY YPOXKar. DTO MPOCTON M NEIMIEBBIA METOA 3aMadHBaHUs, TIPH
KOTOPOM CeMEHa YaCTHYHO YBIAXKHSAIOTCS O TOTO COCTOSHUS, KOTZIa METa0OIMYECKHE MPOIECChl, TpeOyeMble st
MIpOpacTaHus YK€ HAYHMHAIOTCS, HO MpOopacTaHue enle He mporcxoaut. CeMeHa BBICYIIMBAIOTCS MOYTH 0 IIEPBOHA-
JaIFHOTO CYXOTO Beca.

Hawmu 65010 n3ydeHo BIHSHUE IPEAIOCEBHOTO MPAWMUHTA CEMSH SYMEHS B BO3PACTAIOIINX KOHIIEHTPAIIsIX MM
pactBopoB NaCl, KNOs3, Na;MoO4, KH>PO4 u B cycnien3un nuaromuta (Bapuant 7 B Tabmuue 1). CycreH3HOHHYIO
CMECh MOJTydald NPy T00aBJICHUHU AUATOMUTA B BO3PACTAOIIEM cooTHomeHuu Ir, St, 10r, 15r, 20r, 251 / Ha 100M
H,0. Ilo cpaBHeHHMIO C CyXHUMH CEMEHaMH SYMEHS WX MNPEINOCEeBHONW MpPaHMUHI B JIUCTHILIMPOBAHHOW BOIE
3HAYUTEJBHO YIIy4Ilal BCXOXKECTh ceMsH. [IpaliMuHr ceMsiH B pacTBOpax yKa3aHHBIX COJIeH elle OoJjblie ITOBBIIIal
HX BCXOXKECTh. MakcuMalibHasi BCXOXKECTh CEMSH HaOIoJanachk mocie npaiMuara B pactBopax KNOs; u. NaCl B
Irara3oHe ux KoHneHTpamun 75-100 MM. TIpaiiMuHT B cCycnieH3un AuaToMuTa, coaepxantux soimre 10 r/100 mn H>O
MOKa3all caMyl0 BBICOKYIO BCXOJKECTh CeMSH saMeHs. DPQeKT mpaiiMuHTa B pacTBopax Monubdnata u ¢ocdara Ha
BCX0KECTh CEMSTH ObLT HE3HAYUTEITBHBIM.

Pe3ynpraThl HalIMX 3KCIIEPUMEHTOB MOKA3hIBAIOT ITOBBIIICHHE BCXOXKECTH CEMSH SIIMEHS ITOciie MpaiMUHra B
BOJHBIX pacTBopax. OTHOCHTENBEHO BBICOKAS BCXOXKECTh CEMSIH HAONI0JaNach MOCIE WX MPAMUHTa B CYCIIEH3UIX
JUATOMHTA, COIEPIKAIINX MOIHOaaT, HUTpaT U hocdar. COOTBETCTBCHHO, Macca MPOPOCTKOB B 3THX BapHaHTax ObLIa
Oonpire. MakcumanbHasi Macca NPOPOCTKOB HaOJII0/anach IMOCie NpaiMHHIa B HUTPATCOJEpIKAllleM pacTBOpE.
[TpeanoceBHO# paiiMUHT CEMSH B BOJHBIX PacTBOPax M BhIpAIlMBaHKE B cpenax, cogepkamux NaCl u quatomur,
3HAYUTEIbHO IMOBBIIIAET COJEp’KaHHE aJUTAHTOMHA B KOpHAX 10-mHEBHBIX mpopocTkax. IIpeamoceBHOM mpaliMUHT
CeMsH STUMEHS B CYCIEH3MX JMaTOMUTA, COJIEPIKAINX HUTPAT, MOJIMOIaT ¥ pocdart U BRIpAIIMBAHUE UX B 3aCOJICHHON
cpeze ¢ IMaTOMUTOM Pe3Ko (I0YTH B 3 pa3a) MOBBIIIAI0 00pa3oBaHME aJUIAHTOMHA B KOPHAX IPOPOCTKOB. O1HaKO
MIPEANIOCEBHO MPaMHUHT CEMSH B CYCIIEH3HSX, B KOTOPBIX BMECTO MOJIMO 1aTa J00aBIISIIN BOJIbL(pamMaT, He MOBBIIIATI0
o0pa3oBaHHe ANTAHTOMHA B KOPHSIX MPOPOCTKOB B YCIOBHUAX 3acoieHus. OOIMIen3BeCTHO, YTO XUMUYECKHAN aHaJIoT
MOJHO/ICHA - BOJIb(paM TaKKe JISTKO BCTPaWBACTCA B aKTUBHBIN IEHTP MOMHOH0pepMeHTOB. OHAKO B 3TOM CITydae
(hepMeHTHI CTAaHOBSATCSI HEAKTUBHBIMU. B pe3yibraTe MOTyYeHHBIX JaHHBIX MOYKHO ITOJIATaTh, YTO MPH IPEATIOCEBHOM
mpaiMUHTE B PacTBOpE MONMOIaTa W HUTPaTa MOHBI 3THX COJEH HAKAIUIMBAIOTCSA B ceMeHax samens. Ilpu mpopac-
TaHUH 3TU WOHBI TPAHCIOPTUPYIOTCS M3 CEMSH B KOPHH U JIHCThS IPOPOCTKOB M aKTHBHPYIOT (PEPMEHTHI HUTpPA-
tpenykrasy (HP) u kcantunpernaporenasy (KJI'). Hurparpeaykraza (HP) xak unnyuubenbHbli GpepMeHT cHHTE-
3UPYETCs TOJBKO B MPUCYTCTBUU HUTPATa B KiieTke. Kak ObLII0 CKa3aHO BBIIIE, COBMECTHBIC JCHCTBUS ITUX (DEPMEHTOB
MIPUBO/ISIT K TOBBIIIEHHOMY OMOCHHTE3Y ypara. Ypar B YCIOBHUSIX OKHCIMTEILHOTO CTPecca MpeBpallaeTcs B ajilaH-
TOWH, T.€. IPY 3aCOJICHUH MOJIEKYJIbl ypaTa OKUCIISIOTCS KUCIOPOAHBIMH pajiKajlaMi ¢ 00pa30BaHHEM ajUIaHTOMHA.
ITockonbKy ajuTaHTOMH TOXKE SIBJISETCS CHIBHBIM aHTHOKCHIAHTOM, MBI HE HCKIIIOYAaeM M €T0 OKHCIICHHE paJiuKajaMy
¢ 00pa3oBaHNEeM AJUTAHTOMHOBOM KHCIIOTHI.

[IpennoceBHON MpaiiMHUHT CEMSH SIMEHS B KOMOWHAITUH CYCIICH3UH JHATOMHTA C PACTBOPAMH OHOIOTHIECKU
BaYKHBIX PJIEMEHTOB PE3KO ITOBBIIIAET yCTOMYMBOCTh IPOPACTAHUS CEMSTH B YCIOBHX 3acoieHust. [ MakcH-MaIbHOM
BCX0KECTH CEMSH B YCIOBHUAX 3aCOJICHHS M TIOBHIIICHHSI COACPIKaHUS MOTEHIIMATHHOTO aHTHOKCHIAaHTA — aJUTAHTOWHA
B KOPHSIX IPOPOCTKOB OOBSCHSETCS i1 Vivo B3aNMOICHCTBHAMHI MOJHOICHCOIEepKAIINX (PePMEHTOB HUTPATPEIYKTa3hl
(HP) u xcantuanernaporenassl (K/I') B ycnoBusx 3aconmenus. J{isi BELICHEHUS POJH AUATOMHUTA TPEOYIOTCS aib-
HEHIINE UCCIIETOBAHUS.

Takum 00pa3om, npeAnoceBHas 00pabOTKa CEMSH PACTCHUH B KOMOMHAIIMU CYCIICH3UW JUATOMHUTA C PaCTBO-
pamu 6I/IOJ'IOFI/I'-ICCKI/I BaXXHBIX 3JICMCHTOB PE3KO IMOBLIIIAIOT yCTOﬁ‘IHBOCTb npopacTtaHud CEMAH B YCJIOBHUAX 3aCO-
nenusi. [IpenmoceBHast 0Opa0bOTKa CEMSH METOAOM IpalMHHIa MpPEACTaBIsIET COOOM JKOJOTMYECKHM YHCTBIH U
JIEIIEBOI TEXHOJIOTHEH MPeIoceBHONH 0O0paOOTKON CEeMsIH /sl HACHIIIEH!UsI BXKHBIMH 3JIEMEHTaMH, YTO TO3BOJISIET
obOxonutcst 0e3 BHECEHWS! yJOOpPEHMI Ha OTPOMHBIX ITOCEBHBIX IUIOIIAIAX. JTO OOECIEUUT PACTEHHS BaXXHBIMHU
3JIEMEHTaMH OT CTAIHMU NPOPACTAHUS J0 IOJHOTO CO3PEBAHUSL.

KiroueBble cjioBa: ceMeHa SYMEHS, aJUIAHTOWH, IPEATIOCEBHOM MpaiMUHT, HUTpaTpeayKTa3a, KCAHTHHICTH/I-
porenasa.
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INFLUENCE OF NUTRITION COMPOSITIONS
ON MICROCLONAL PROPAGATION DIFFERENT GENOTYPES
OF THE WALNUT JUGLANS REGIA L.

Abstract. Walnut is one of the most common nuts in many countries of the world. It is used in cooking and in
traditional medicine. Walnut cultivation on an industrial scale in Kazakhstan began only in 2016-2017, so Kazakhstan
scientists in this field do not yet have any scientific experience.

The article presents the results of studies on the influence of the nutrient medium compositions Murashige-Skoog
and Driver-Kunzhuki on the microclonal propagation of different genotypes of the walnut Juglans regia L. Two
varieties were selected as mother plants: the Uzbek variety Ideal and the Chinese variety Liaohe-1, adapted in the
southeast Kazakhstan. In the course of work, we compared the growth rate of walnut shoots of two varieties on nutrient
media Murasige-Skoog (MS) and Driver-Kunzhuki (DKW) with a concentration of 6-benzylaminopurine (BAP) of
1 and 1.5 mg / . After a month of cultivation of shoots, positive growth dynamics was observed only on MS medium.
On plants of both varieties, the growth rate was slow on DKW medium, the plants had yellow leaves, some shoots
blackened and perished. To obtain high-quality material, as well as to increase the growth rate of shoots, DKW medium
was supplemented with FEEDDHA (119 mg / L) and phloroglucinol (50 mg/L).

As a result of phenological observations: the height of the main shoot, the number of internodes, the formation
of additional shoots, and the state of the plants, it was found that the best nutrient medium for microclonal propagation
of walnut Ideal and Liaohe-1 is a modified DKW medium. MS can only be used at the initial stage - an introduction to
in vitro culture.

Key words: microclonal propagation, culture medium, MS, DKW, BAP, IMC, explants, microplants,
FeEDDHA, phloroglucinol.

Introduction. Walnut Juglans regia L. is one of the most common nuts in many countries of the world.
It has been known since ancient times for its nutritional and medicinal qualities. It contains a large amount
of fats, proteins, minerals, vitamins A, C and group B.

Kazakhstan is located on the northernmost line of the nut growing range; therefore, walnut cultivation
on an industrial scale is possible only in the South Kazakhstan, Zhambyl, Almaty and Kyzylorda regions.
Walnut flowering in the Almaty region occurs during the period of return frosts in late spring. However, in
Saryagash and Kazygurt districts, return frosts occur only one year out of ten, and in Panfilov and Uygur
districts of the same Almaty region — two per decade. Therefore, here you can grow both European and
Turkish, Chinese varieties of nuts [1]. Walnuts can be grown with seeds, as well as grafting. But these
breeding methods cannot guarantee a uniform quality planting material [2]. Industrial cultivation of nuts in
Kazakhstan began only in 2016-2017, therefore, Kazakhstan scientists in this field do not yet have any
scientific developments. In the USA, China, Iran and some European countries, research has been ongoing
for several decades on the microclonal propagation of walnut crops, in particular walnuts, and are
successfully being introduced into the production of planting material [3].

This method of plant propagation is to obtain several thousand genetically identical plant microclones
per year from one vegetative bud. Walnut in an in vitro tissue culture is a labor-intensive culture. One of the
unresolved problems in walnut cultivations includes methods of accelerated reproduction. Microclonal
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propagation of walnut is one such method. The results of research by a number of scientists [4-9]
demonstrated the feasibility of using tissue culture for Paradox mass reproduction (J. hindsi x J. regia) and
to apply this process on a larger scale to ensure commercial demand for walnut seedlings. They obtained
good results on the microclonal propagation of walnuts using DKW growth medium with 1.0 mg / L
benzyladenine (BA) and 0.001 mg / L Indolylbutyric acid (IBA).

Intensive walnut shoot proliferation rate was obtained using a modified MS nutrient medium with
1 mg/L BAP and 0.03 mg /L IBA [5-6]. Marques Silva et al. [ 7] obtained good results in accelerated shoot
propagation using DKWC growth medium and 1 mg /L BAP. Navatel and Bourrain [8] used DKW medium
with BA (0.2 mg /L) and IBA (0.05 mg / L) to obtain starting material for in vitro and further propagation.
They increased the concentration of BAP to 1 mg /L and reduced the concentration of IBA to 0.01 mg / L.

Vahdati K. and others studied dwarf, early walnut genotypes, and DKW medium with 4.4 uM BAP
and 0.05 uM IBA was used for microclonal propagation of shoots. In addition, they obtained good results
in adaptation of walnut shoots in vitro. [9].

According to literature data, scientists K.Kepenek and Z. Kolagasi [10] from Turkey, Rodica Gotea
[11] from Romania, as well as Ricardo J. Licea-Moreno [12] from Spain use two nutrient media for
microclonal propagation of walnuts - Murashige-Skoog medium (Murashige and Skoog medium) [13] and
Driver-Kunijuki Walnut medium [4] some scientists have used the WPM nutrient medium [14].

In particular, different varieties and forms of walnut behave differently on the same nutrient media.
Therefore, for the industrial production of walnuts, optimization of nutrient media at all stages of micro-
clonal propagation is required.

Materials and methods. Two varieties were selected as uterine plants: the Uzbek variety Ideal and the
Chinese variety Liaohe-1. The Ideal variety has already established itself in Kazakhstan with high
productivity, early maturity, stunting and increased frost resistance. The tree gives a good harvest: 120 kg
(from a 12 year old plant). The average mass of the cores is 10 grams. Variety Liaohe-1 is just beginning to
spread in Kazakhstan and has already shown itself as a promising variety for further propagation. This is a
low-growing variety that does not need large areas. The fruits of the Liaohe-1 variety with an average weight
of 20 g have a kernel yield of at least 50%, which is a high indicator.

The source material was taken from trees growing in open ground, visually free from disease, without
frost damage, adapted in the conditions of southeast Kazakhstan (figure 1).

Figure 1 — Uterine Walnut Plant

— 106 ——



ISSN 1991-3494 1. 2020

The overgrown annual shoots were washed with soap in running water. Next, shoots were cut into
segments 1.5 - 2 cm in size with 1 kidney. In a flask with a triclosan solution, the segments were incubated
on a shaker-incubator at 200 rpm for 1 hour. Then it was washed under running water. Explants were
sterilized under sterile conditions of a laminar box. Consistently: 30 seconds in 90% ethanol, 1.5-2 minutes
in a 0.1% solution of a sterilizing agent, 10 minutes in 150 ml of sterile water with 2 drops of Tween-80,
2 times for 10 minutes in sterile water. At the end of sterilization, the explants were kept in a 0.3% solution
of the ceftriaxone antibiotic before landing on culture media. As nutrient media, MS and DKW media with
a concentration of BAP cytokinin in variations of 1 and 1.5 mg/ L and auxin IMC at a concentration of 0.01
mg / L were selected (table 1). Before adding agar, the pH of the medium was adjusted to a value of 5.6. All
media were autoclaved at 12 ° C for 20 minutes. Explants were cultivated in a light room under fluorescent
lamps with a 16-hour lighting period at an air temperature of 24 - 250C for one month.

Table 1 — The composition of nutrient media used for the propagation of walnuts

. The concentration in the medium, mg /1
Components environment -

Murasige and Skoog DKW
NH4NO3 1650 1416
KNO3 1900 -
Ca(NO3)2*4H20 - 1968
CaCl2 * 2H20 440 149
MgSO4 * TH20 370 740
KH2PO4 170 265
Na2EDTA * 2H20 37,8 454
FeSO4 * TH20 27,8 33.8
MnSO4 * H20 22,3 335
ZnSO4 * 6 H20 8,6 17
H3BO3 6,2 4.8
CuSO4 * 5 H20 0,025 0,25
Na2MoO4 * 2 H20 0,25 0,39
CoClI2 * 2 H20 0,025 -
KI 0,83 -
NiSO4* 6 H20 - 0,005
Me30-UHO3UT 100,0 100,0
Huxortunosas kucinora (PP) 0,5 1,0
Tuamuu-HCI (B1) 0,1 2,0
TTupunoxcun-HCl 0,5 -
0070003031 2,0 2,0
Caxaposa 30000 30000
Arap-arap 8000 9000
pH=5,6

Results and discussion. The introduction of walnut explants into the culture in vitro and the production
of plant material is considered the main stage for the successful cultivation of walnuts. In this regard, the
main goal of our study is to obtain a sterile source of plant material and their further microclonal propagation.

At the first stage of the study, pure microboots from walnut buds were obtained. To do this, kidneys
from two varieties of walnuts were planted on a nutrient medium DKW and Murashige-Skoog with the
addition of 1.0 mg /1 BAP and 0.01 mg /[ IMC. On two nutrient media, the growth rate of the meristem
was the same; for 4—6 weeks of active growth, the shoots were 1-2 cm in size (figure 2). To increase shoot
growth, the concentration of BAP was increased by 1.5 mg/ L. Then the plants were transplanted onto fresh
nutrient media for propagation. Each passage lasted one month.
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Figure 2 — Microplants of walnut after 4 weeks of cultivation from the date of introduction into culture in vitro

Observations of propagated material on nutrient media MS and DKW with BAP at a concentration of
1.5 mg /L showed a significant difference in the quality of the obtained microplants. On the DKW medium,
after 4-6 weeks of cultivation, the walnut micro-plants of both varieties had a pale leaf color, which indicates
a lack of iron — chlorosis. The increased concentration of BAP 1.5 mg/1also negatively affected the quality
of the material: vitrification of plants, slow growth, blackening of leaves and growth points. No additional
shoots were formed on all nutrient media. In the Lyaohe-1 variety on the Murashige-Skoog medium, the
growth rate was much higher than in the Ideal variety.

According to the literature of the Spanish scientist Ricardo Julian Licea Moreno [12], in vitro iron
deficiency in walnut plants can be compensated for with a more active form of iron chelate FEEDDHA, the
growth of additional shoots can be achieved with the addition of phloroglucinol in the DKW nutrient
medium.

Thus, FeEEDDHA at a concentration of 119 mg / L and phloroglucinol at a concentration of 50 mg / L
were added to optimize DKW growth media (table 2). Already in the first weeks of cultivation of
microplants, improvements in the condition of plants were noticeable: the leaves were saturated in green,
the size of the internodes doubled and, accordingly, the height of the main shoot, additional shoots appeared
(figure 3)

‘,

a b

Figure 3 — Walnut microplants a) Liaohe-1 cultivar and b) Ideal cultivar on modified DKW medium
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Table 2 — Dynamics of microclonal propagation of walnut varieties Ideal and Liaohe-1 depending
on the composition of nutrient media

Conc. The initial Number of plants The height of Amount Callus
Culture medium BAP, mg number of the main additional. size, cm
/1 plants, pcs. Passage I | Passage Il shoot, cm shoots, pcs.
Variety Ideal
1 20 24 29 1,52 - 1-1,5
MS
1,5 31 30 35 1,52 - 1-1,5
1 20 22 28 1,52 - 1-1,5
DKW
1,5 23 20 24 1,52 - 1-1,5
DKW 1 25 38 55 3 2 1,5-2
+FeEDDHA
+ phloroglucinol 1,5 21 33 63 4-5 3 1,5-2
Variety Liaohe-1
1 21 34 51 2-3 - 1-1,5
MS
1,5 17 22 48 34 - 1,5-2
1 12 20 26 1,52 - 1-1,5
DKW
1,5 15 19 23 2-3 - 1-1,5
DKW 1 22 30 43 34 2 1,52
+FeEDDHA
+ phloroglucinol 1,5 13 32 69 4-5 4 1,5-2

As can be seen from the table, according to the dynamics of growth and development of walnut, high
results were obtained on a nutrient medium DKW + FeEDDHA + phloroglucinol. In the Ideal cultivar, the
number of plants was 63, Liaohe-1 was 69, in both varieties the height of the main shoot was 5.0 cm and
the number of additional shoots was Ideal-3, Liaohe — 4.

Conclusion. The data obtained as a result of research shows that the use of Murashige-Skoog nutrient
medium with BAP cytokinin (1 mg/ L) and IMA auxin (0.01 mg / L) is possible only for introduction into
in vitro culture. DKW medium supplemented with FEEDDHA and phloroglucinol at a concentration of 119
and 50 mg / L, respectively, BAP (1.0 mg /L), IMA (0.01 mg /L), can be used in microclonal propagation
of walnut varieties Ideal and Liaohe-1. The modified DKW medium leads to a significant increase in in
vitro material not only due to an increase in the size of the main shoot, but also due to the formation of
additional shoots.

Funding. This work was supported by grant funding for projects of the Science Committee of the
Ministry of Education and Science of the Republic of Kazakhstan on the topic: “Accelerated methods of
creating a collection of highly adaptive varieties and forms of walnut (Juglans regia L.) in Kazakhstan.”

T. K. Eriz6aesal, T. B. Slymega!, C. H. Oueiiuenxo’, R. J. Licea-Moreno?

'PMKK «Ecik MEMJIEKETTIK IEHAPOIOTHSIIBIK Cas0arb», AMarsl 006bIcsl, Kasakcran;
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I'PEK ')KAHF ATBIHBIH JUGLANS REGIA L.
OPTYPJII TEHOTUIITEPIH MUKPOKJIOH/IBIK KOBEUTYTE
KOPEKTIK OPTA K¥YPAMBIHbBIH OCEPI

AnHoTtanus. ['pex jkaHFaFbl — QJIEMHIH KOIITETSH eNAePiH/Ie €H KOl TapalFaH )KaHFaKTHIH TYpi. On TaraM peTiHme
JKOHE XaJIbIK MEMIMHACHIHA KEHIHeH KOJJaHbUIa bl. Ka3zakcTaH »KaHFAKThIH ©Cy apealiblHbIH €H COJITYCTIK
ayMarbIH/Ia OpHAJIACKAH, COHABIKTaH OHEPKACINTIK MaciTadTa kaHrak ecipy Tek OHryctik Kaszakcran, JKamObu,
Anmatsl xoHe KpI3butopna o0JbIcTaphlHIa MYMKIH. AJIMaThl OOJIBICHIHAA TPEK JKAHFAFBIHBIH T'YIICHY1 KOKTEMHiH
as3abl Ke3eHiHae Oomnanbl. Amaiina, Capelaramn jxoHe KasbIFypT aynaHAapblHIA KAWTHIN KENeTiH as3 OHHaH Oip
JKBUIIBIH 1IIIHAE, a coJ AnMaThl 00JIbICHIHBIH [laHduaoB jxoHe ¥YHFBIP ayJaHAapblHAa - OH XKbUIIA €Ki peT 0O0JTybl
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MyMKiH. COHIBIKTaH, MYH/Ia )KaHFaKTap/IbIH €y POTaIbIK )KOHE TYPIK, KbITall COpTTapbiH ocipyre Oonassl. Kaszakcranma
T'PEeK YKaHFaFbIH OHEPKACINTIK ayKpiMIa ecipy Tek 2016-2017 xannapaan 6actamn KoJiFa albIHAbI, COHABIKTAH eJiMi3Ie
I'PEK JKaHFarblH OMOTEXHOJIOTHSUIBIK KOJIMEH 6Cipy Typajbl FBUIBIMU 33ipiieMenep KOK.

Makanana Mypacure-Ckyr xone JpuBep-KyHxyku KOpeKTiK opTajiap KypaMbIHBIH TPEK KaHFarbIHbIH Juglans
regia L. opTypii TEHOTHUNTEPIH MHUKPOKIOHIBI KOOCHTY jKarmaiiblHa THUTI3€TiH OCEepiH 3eTTEYIiH HOTHXKeIepi
YCHIHBUIFaH.

Bacranker MmaTtepuan peTiH/e rpeK )KaHFAFBIHBIH €Ki COPTHI aJIbIHBI: ©30€KCTaHIBIK COPT M meal xoHe KbITalIbIK
copt JIsoxa-1. Unean coprel KazakcTanma skorapbl ©HIMAUITIMEH, epTe IICIN JKeTUTyiMeH, as3ra Te3IMALTIriMeH
epeemreneHeni. OHiMALTITI oTe xorapsl: 120 kr (12 *XbpUIABIK ociMaikTeH). XKemictepaiH opTama caamarsl 10 rpaMm.
JIsoxn-1 Kazakcranma eHji FaHa Tapana OacraraH jkaHa copT OoJica Ja ©3iH opi Kapaih keOeHTyi KaKeT eTeTiH
MEPCIICKTUBAIIBIK, COPT PETIHIE KOPCETTi. by ylkeH ayMmakTapisl KaXeT eTIEWTIH, ajaca eceTiH copt. JIsoxa-1
COPTHIHBIH JKeMICTepiHiH opTama cainMarsl 20 T, SApo MBFBIMIBUIBIFE 50% -1aH KeM eMec, Oy )KOFaphl KOPCETKIIIL.

In vitro *armaliblHa CHrI3yre KaeTTi Marepuaiabl KazakCTaHHBIH OHTYCTIK MIBIFBICHIHA OCHIMIEITEeH, AIIbIK
TaHaITa OCIll TypFaH araluTapiaH Ke3re KOpiHeTiH aypyJiaphl *KOK, YCIKKE HIaJIbIKIaFaH OyTakTapbl aibIH/bl. DKC-
TUTAHTTAP/IbI 3apachI3aH/IBIPY JIAMUHAP-00KC JKaFdalbIH/IA JKYPIi3iii. 3apapCchi3MaHabIpy OCHI PETIICH XKYPri3iii:
30 cek 90% osranonna waibuael, 1,5-2 mun 0,1% 3apapchi3naHaslpaTbiH epiTiHaiae xybuibin, 10 mur 150 mu
2 tamuibl TBUH-80 KOCBUIFBIH 3a3apChI3IaHIBIPBIIFAH CyJa COChIH 2 peT 10 MUHYTTaH 3apapChI3aHIbIpbUIFaH Cyia
IaWBUTABL. 3apapChI3JaHIbIPYIBIH COHBIHIBI SKCIUIAHTTHI OTHIPFHI3ap alIbIHIA e TpuakcoH aHTHOnoTuriHIH 0,3%
epitinnicinae ycranasl. Kopekrik opra peringe nurokuHuH BAIT 1 xone 1,5 MI/m KOHIEHTpaUMsICHl KoHE ayKCHH
MK 0,01 mr/in kornenTpanmsicbl KochbrbiH MC sxoHe DKW KOopeKTik opTaiapsl allbIH/IbI. ATap KOcaapIblH aJIbIH/Ia
KOpeKTik opTanbH, pH Kopcerkimi 5,6 sxerkizinmai. Kopekrik opramap 121°C temmeparypama 20 MHH yaKbIT GOMBI
aBTOKJIaBTa 3a3apChI3aHIBIPBUIABI. DKCIUIAHTTAP JKAPHIK 00JIMECIHIIE JJFIOMUHECIICHTTI JaMIIaHbIH acThIHIa 16 carar
JKapbIKTa, aya Temmneparypacsl 24 — 25°C xarmaiina 6ip ail yaksIT GOHBI ©Cipii.

I'pex aHFarbIHBIH JKCIUIAHTTAPBIH in Vitro »ariailblHa €HTi3y JKOHE 3apapChi3aH/IbIPbUIFAH OCIMJIIK MaTe-
pHAJIBIH ally TPEK JKaHFarbIH apbl Kapail ecipy/iH ajFaiikel Ke3eHi 0ouibin Tadbuiansl. OchiFaH 0ailIaHbICThI 013/11H
3epTTeYIMI3/iH HEri3ri MakcaThl — MUKPOKJIOH/BIK KOOEHTyre KaKeTTi OacTankbl 3apapChl3JaHibIpbUIFaH ©CIMIIK
MaTepHalIbiH ally. 3epTTey/1iH aJIKAIIKbI KE3eHIH e TPEK JKaHFaFbIHBIH OYPILIIKTEeIHEeH Ta3a epKeHaep aibHAbl. O yIIiH
IpeK )KaHFaFbIHBIH €Ki copThlaHaH aybiaFaH Oypiuikrep BAII 1, mr/in sxone 0,01 mr/n UMK koceuiran Mypacure-Ckyr,
DKW xopekTik opTaiapbslHa OTBIPFBI3EULIBL. EKi KOpEKTiK opTajga Ja MepucTeManapAblH 6Cy KapKbIHIbUIBIFBI OipIeit
neHreine oonmpl. bencenai ecymin 4-6 antackliHaH KeiiH epkeHaep iy OuikTiri 1-2 cMm 6onabl. Keneci Toxipudene
OpKeHJIepAiH OOMBIHBIH OUIKTIriH apTThIpy MakcatbiHaa BAII koHuenTpanusce 1,5 mr/in kebeitinai. Ocipyain Oip ait
YaKBITBIHAH COH OpKeHIep ocyi Tek MS KOpekTik oprackiHAa Oaiikamasl. DKW KopekTik opTackiHOa €Ki COPTTHIH
OCIMIIKTEPiHIH [Ie KambIpaKTaphbl CApFBIII TYCTi OOJBIN, OpKEHIEPi KapalbIll, TipIILTIriH oAbl Canaibsl OPTHIPFBIZY
MaTepHAIIBIH aJTy JKOHE OpPKEHIEPIiH 6cy KbUIaMIBIFBIH apTTHIpy MakcaTeiHaa DKW kopekrik opracst FEEDDHA
(119 mr/n) sxoHe duopormtorHo (50 Mr/it) KOCy apKbLibl OHTaHIaHABIPBUIBI.

DeHoJIOTMsUTBIK OaKbUIayIap HOTHIKECIHIE: Herisri caOakThlH Y3bIHBIFbI, KOCBIMIIA OPKEHIEPAiH Ty3uiyi,
OybIHApaJIBIKTAp CaHbI XKOHE OCIMJIIKTIH OCy JKaraiibl OOWbIHIIA, TPEeK KaHFaFrblH Maean sxone JIsoxa3-1 coprrapbin
MHUKDPOKJIOH/BIK KOOeHTyre €H Kosailibl KOpekTik opTa Oojbin moaundukauusuianFan DKW KopekTik opTacsl
aHBIKTAIIBL. MS KOPEKTIK OpPTachlH 3KCIUIAHTTAPABI in Vitro >KarJailblHAa SHTi3y Ke3iHJe maiijananyra OOJaThIHBI
YCHIHBUIJIBL.

Tyiiin ce3nep: MUKPOKIOHIBIK Ko0elTy, KopekTik opra, MS, DKW, BAII, UMK, skcruianrrap, MHKpoecim-
nikrep, FeEEDDHA, ¢nopormonuaoI.

T. K. Erusoaesa’, T. B.SIymegsa’, C. H. Oaeiiuenko!, R. J. Licea-Moreno?

'PI'KII «McChIKCKHMIA TOCY TapCTBEHHBIN AEHAPOIOTMIECKUN TapK», AJMaTHHCKas o6macTs, Kasaxcran;
’Bosques Naturales S. A., Madrid, Spain

BJIMUSAHUE COCTABOB IIUTATEJIBHBIX CPE/l HA MUKPOKJIOHAJIBHOE PASMHOKEHUE
PA3HBIX TEHOTHUIIOB I'PEIIKOI'O OPEXA JUGLANS REGIA L.

AnHoTanus. ['penxuii opex — 0JJMH U3 CaMbIX PACIPOCTPAHEHHBIX OPEXOB BO MHOTHMX CTpaHax mupa. I'penkuit
opex IMpHUMEHsEeTCs B KyJIMHApUU U B HapoAHOH MeaunuHe. Ka3axcran HaxoquTcs Ha caMOW CEBEpHOM JIMHUM apeasna
MIPOM3pacTaHUs OPEXOB, IIO3TOMY BBIPAIINBAHNE IPEIIKOTO OpeXa B MPOMBIIUIEHHBIX MACIITa0aX BO3MOXKHO TOJIBKO B
HOxnHo0-Kazaxcranckoit, XKamOsmickont, Anmatuackoit u KezpumopanHckoi obnactsx. L[BeTenne opexa B AiMaTHH-
CKOH 00JacTH TMPHUXOAMTCS Ha IEPHOJl BO3BPATHBIX 3aMOPO3KOB B KOHIE BecHbl. OgHako B CapblaralickoMm u
KasbIryprckom paiioHax BO3BpaTHbBIE 3aMOPO3KH CIIyYarOTCs BCETO JIMIIb OJMH O U3 AecATH, a B [laHpunoBckoMm u

— 110 ——




ISSN 1991-3494 1.2020

Viirypckom paifoHax Toif xe AIMaTHHCKOI 00JacTh — 1Ba Ha aecATmieTHe. [103ToMy 31ech MOXKHO BBIPAIIMBATEH KaK
€BpOIIEHCKHE, TaK U TYpPELIKUE, KUTAIICKUE COPTA OPEXOB.

BripamniBanue rpernkoro opexa B MpoOMbIIUIEHHBIX MaciTabax B Kazaxcrane Havanock nuib B 2016-2017 rr.,
MO3TOMY HAay4HBIX HapaOOTOK 10 OMOTEXHOJIOTHYECKOMY Pa3MHOMKEHHUIO I'PELIKOTO OpeXa Y Ka3axCTAaHCKUX YUeHBIX
MOKa HET.

B crarbe m3i0KEHBI pe3ysbTaThl MCCICIOBAHHMN BIMSHUS COCTABOB IMTATENbHBIX cpex Mypacure-Ckyra u
JpuBep-KyHKykn Ha MUKpPOKJIOHAIbHOE pa3MHOKEHNE Pa3HbIX TeHOTUIIOB I'pelKoro opexa Juglans regia L.

B xauecTBe MaTOUHBIX pacTeHHi BEIOpaHbI Ba copra: y30ekckuii copt Mnean n kuraiickuii copt JIsioxs-1. Copr
Unean yxe 3apexomenmoBan ceds B KazaxcraHe BBICOKOH YpOKaHOCTBIO, CKOPOCIIEIIOCTEI0, HU3KOPOCIOCTBIO M
MOBBIIIIEHHONH MOPO30YCTOHYHBOCTEIO. JlepeBo maeT xopommid yposxkait: 120 xr (¢ 12 nernero pactenus). Cpenass
Macca saep — 10 rpamm. Copt JIsiox3-1 Tonmpko HaumHaeT pacnpocTpaneHre B KazaxcraHe u yxe mokasan ce0st Kak
MEPCIEKTUBHBIN COPT I AajJbHEUIIEro pasMHOXKEHHUS. DTO CIabopOCHbIii COPT, HE HY)KIAIOIIUHCS B OOJIBIINX
momaasx. [Tnoasr copra JIstoxa-1 mpu cpenneii macce 20 T UIMEIOT BBIXO sizipa He MeHee 50%, 9To SBIsIeTCS BBICOKUM
MOKa3aTeJIeM.

Wcxonublii Matrepual ajist in vitro Opaiu ¢ JepeBbeB, pacTyLIUX B OTKPBITOM IPYHTE, BU3yalbHO CBOOOIHBIX OT
OosesHeid, 03 MOPO3HBIX MMOBPEXKIESHHUH, aIalITUPOBAHHBIX B YCIIOBUSIX I0ro-BocToka KasaxcraHa.

Crepri3anuio 3KCIUIAHTOB MTPOBOJIMIIM B CTEPHIIbHBIX YCIIOBUSX JaMuHap-Ookca. [locnenoBarensHo: 30 cex B
90% stanozne, 1,5-2 mun B 0,1% pactBope crepunusyrolero areura, 10 mud B 150 mMi1 cTepuiibHOM BOJBI € 2 KarisIMU
TBuH-80, 2 pa3a no 10 MuH B cTepuiibHOM Boje. B KoHLE cTepuin3aluy nepes nocajkod Ha MUTATEIbHBIE CPEb
SKCIIIaHTHI BhIAEPKUBAIHCH B 0,3% pacTBOpe aHTHOMOTHKA e TpHaKCOH. B KadecTBe MUTATENbHBIX CPe]] BHIOPAHBI
cpenst MS u DKW ¢ xonnentparmeit urokuanHa BAII B Bapuamusix 1 u 1,5 mr/n u aykcuaa UMK B koHIIEHTpaiun
0,01 mr/n. Ilepen mobGaBnenuem arapa pH cpensl moBomwmy 10 3HaueHHs 5,6. Bee cpenbl aBTOKIIaBUPOBAIUCH TIPH
121°C B Teuenne 20 MuH. DKCILIAHTHI KyJIbTHBUPOBAIIA B CBETOBOM KOMHATE IO JIOMHU-HECIEHTHBIMH JIAMIIAMHE C
16 4acOBBIM IIEPUOIOM OCBEIIEHHS IIPU TeMIepaType Bosayxa 24 — 25°C B TeueHHe 0JHOTO MeCHIA.

Bgenenne B KynbTypy in Vitro SKCIUIAHTOB TPEIIKOTO OpeXa M MOJIy4YeHHE PACTUTEIFHOTO MaTepraia CUUTaeTCs
OCHOBHBIM 3TallOM JIsI YCHICHIHOI'O0 KYJbTUBUPOBAHHA I'PCHKOI'0 Opexa. B cBsi3u ¢ 3THM OCHOBHas 1CJIb HAIICTOo
UCCJIEJOBAHMS — TTOJTyYEHUE CTEPUIILHOIO MCXOJHOI'0 PACTHTENILHOTO MaTepuala U JalbHeHIlee X MUKPOKIOHAIb-
HOe pa3MHOXKeHue. Ha nepBoMm artarie ucciieIoBaHui T0JIyYeHbl YUCThIE MUKPOIIOOErH U3 MOoYeK Ipelkoro opexa. s
3TOTO MOYKHU U3 JABYX COPTOB I'PELIKOTO opexa ObUIM MmocaxeHsl Ha nuTarenbHyto cpeaxy DKW u Mypacure-Ckyra ¢
nobasnenneM 1,0 mr/n BAII n 0,01mr/n UMK. Ha nByx muraTenbHBIX cpelax CKOPOCTb POCTa MEPHCTEMBI OBbLIN
OJIMHAKOBBI, 32 4 — 6 Helesb akKTUBHOT'O pocTa nodern uMenu pasmeps! 1 — 2 cm. [{ins yBennuenus: pocta mobero
koHneHTtpanus BAII 6pu10 yBemmaeHo Ha 1,5 mr/11. Janee pacTeHNs IepecaXMBATUCh Ha CBEKUE ITUTATENb-HBIE CPEIbI
IUTS pa3MHOKeHus. Kaxkaprit maccax JTiiicst OTuH MecsI. B xone paboThI cpaBHUBAIM HHTEHCHBHOCTD POCTa MOOETOB
TPEIKOT0 Opexa JBYX COPTOB Ha MHUTATENbHBIX cpemxax Mypacure-Ckyra (MS) m puBep-Kymxkykn (DKW) ¢
KoHIleHTpanuen 6-6ensmnamuaonypuna (BAIT) 1 u 1,5 mr/n. Yepe3 Mecsll KyJIbTUBHPOBaHUS MOOETOB ITOJIOKH-
TenbHas TUHAMHKA pocTa HaOIroAanack ToJibko Ha cpene MS. Ha cpene DKW y pacteHuit 000MX COPTOB CKOPOCTH
pocra OBUTa MEUIEHHOW, pacTeHHUs MMEJH JKENTHIH I[BET JHMCThEB, HEKOTOPHIE 1mo0ern uepHenu u norubamu. s
MOJTy4eHHs KaueCTBEHHOr0 MaTepuala, a TakKe YBeJIMUeHUs1 CKOpOocTH pocTta nmobero cpepa DKW Oblia nomnonHeHa
FeEDDHA (119 mr/n) u ¢noporarounHonom (50 mr/im).

B pesynbrare (eHomornueckux HaONIOJNECHUI: BhICOTa OCHOBHOIO To0era, oOpa3oBaHUE MOMOJIHUTEIBHBIX
100EroB, KOJIMYECTBO MEXKI0Y3JIEeH U 110 COCTOSIHUIO PACTEHWH YCTaHOBJIEHO, YTO JIy4Ileld MUTaTeIbHON Cpeson s
MHUKPOKJIOHAIEHOTO pa3MHOXKEHUs Tperkoro opexa Muean u JIsoxa3-1 sensercs momudurmpoBanHas cpera DKW.
Cpemy MS MOXHO HCITONTB30BATh TOJIBKO HAa HAYAJIBHOM 3Talle — BBEICHUH B KYJBTYPY in Vitro.

KiroueBble c10Ba: MUKPOKIIOHATBFHOE Pa3MHOXKEHHE, muTaTenbHas cpena, MS, DKW, BATI, UMK, skcruraHTHl,
mukpopacrerns, FeEEDDHA, diopormromuHoIL.
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LEGAL PRINCIPLES OF RURAL MEDICINE DEVELOPMENT
IN THE CONTEXT OF MEDICAL REFORM IN UKRAINE

Abstract. Legal support for the constitutional right of citizens to health care and medical care is an important
condition for the realization of the principle of recognition the individual on the highest social value. The state
guarantees everyone the right to protection of health, medical care and medical insurance; creates the conditions for
effective and affordable medical care for all citizens. At the same time, the low level of provision of modern medical
equipment, machinery and medicines makes it virtually impossible to provide timely and high-quality medical services
in rural areas. The quality of primary health care in rural areas is in terrible condition and the people who live there,
and this is more than 30 % of the total population of Ukraine, were very looking forward to changes in this area. After
all, most of the old buildings and medical equipment are in poor condition. Medical institutions do not have a complete
set of equipment, medical supplies and equipment necessary for primary care. The state of the legal regulation of
providing medical care to the rural population of Ukraine objectively needs to be improved. Despite the adoption of
numerous normative legal acts, the issues of providing health facilities located in rural areas with the necessary modern
equipment and technology remained unresolved until recently.

The goal of the article is to investigate the current problems of the legal support for providing medical care in the
rural settlements. Particular attention is paid to the reform of the network of the rural health facilities and the problems
of staffing.

According to the results of the study it is established that from January 1, 2018, the implementation of the rural
health reform began in Ukraine. This was due to the need to improve the availability of medical services for the
population living in rural areas, to increase the efficiency and effectiveness of the use of funds allocated for the
development of health care in the village, to bring the network of healthcare institutions in rural areas and their material
and technical support into line with the needs of the population. Rural medicine reform is the lengthy process that
requires not only careful adherence to legislation, but also a preliminary assessment of the real state of medicine in the
remotest corners of Ukraine in order to prepare a platform for change. It is determined that the implementation of
medical reform in cities is perceived better, and therefore much faster is happening, what not to say about the
countryside. The prompt and timely solution of the problems of reforming rural medicine is possible with the assistance
of the state authorities and local self-government, domestic businesses, foreign investors and financial donors, without
which it is extremely difficult to cope with decentralization.

Key words: medical reform, rural medicine, health care, medical care, rural social development.

Introduction. The state guarantees everyone the right to health care, medical care and health insurance;
creates conditions for effective and accessible health care for all citizens (Article 49 of the Constitution of
Ukraine). At the same time, in 1983, the World Medical Association established that the rural population
has the same rights to receive medical care as residents of cities. Although there may be economic and other
factors affecting the number of health services available in rural areas, then there should be no difference in
their quality [1]. In Ukraine, the availability and quality of health care in rural areas have always been lower
than in comparison to the similar assistance received by the city residents. Territorial remoteness from health
care facilities, difficulties with transport services, and the mismatch between the logistical base of the rural
health care facilities and the modern requirements — all these circumstances create insurmountable obstacles
to obtain medical services in the rural areas.
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In this regard, the reform of medicine in general and rural medicine in particular has become a pressing
issue. The conditions in which the medicine functioned were absolutely unacceptable, starting with the
quality of health care and ending with the motivation of the healthcare provider. Previous reforms in the
field of health care have not produced the desired result due to the fact that they were inconsistent, mostly
fragmented, in general, without changing the outdated system of health care since the time of the planned
economy, which made it impossible to adapt it to market relations [2, p. 108].

Since 2018, rural health reform has been implemented in Ukraine, arised by the requirement to improve
the availability of health care to the rural population, increase the efficiency and effectiveness of spending
on rural health development, and in line with the network of rural health facilities and their logistics to the
needs of the population.

Analysis of recent researches and publications. Among scientific research dedicated to the research
of social problems of rural development should be allocated leading scientists working in the field of
agricultural law, such as: V.M. Yermolenko, M.I. Kozyr, O.0O. Pogribniy, V.I. Semchyk, A.M. Stativka,
N.I Titova, V.Yu. Urkevich, V.Z. Yanchuk. However, the legal problems of peasants' access to medical
care are poorly researched, which determines the relevance of the chosen topic of the article.

The purpose of the article is to investigate the current problems of the legal support for the provision
of health care in the rural settlements. Particular attention is paid to the reform of the network of rural health
facilities and the problems of staff.

Main results of the study. The low level of availability of modern medical equipment, automotive
equipment and medicines makes it practically impossible to provide timely and high-quality medical and
preventive services in the countryside. The quality of primary care in rural areas is in a terrible state and the
people live there, more than 30 % of the total population of Ukraine, expect changes in this area. After all,
the vast majority of the old facilities and medical equipment are low level. Health facilities do not have the
full set of equipment, medical supplies and supplies required to provide primary care.

Despite the adoption of numerous regulations, the issue of providing rural health facilities with the
necessary modern equipment and technology has not been solved until recently.

In 2017, the Verkhovna Rada of Ukraine has initiated a medical reform and adopted the Law of Ukraine
On Improving the Accessibility and Quality of Rural Health Care, which defined the legal, economic and
organizational principles and directions of regulation of rural health care development to ensure guarantees
of equal treatment, access of peasants to quality and effective health care. In 2017-2018 years 5 billion
UAH were allocated for reform of rural medicine, aimed for building new modern medical dispensaries in
the rural areas and developing transport infrastructure. The State Budget for 2019 provides another 1 billion
UAH in subsidies to local budgets for the implementation of measures aimed at developing the health care
system in the rural areas. This money should be spent on the construction of the new medical facilities,
equipment for doctors' offices, the purchase of transport and the construction of roads from remote villages
to hospitals.

The state has committed itself for ensuring performing of measures to improve the availability and the
quality of health care in the rural areas in the following areas: bringing quality healthcare to the public by
facilitating the development of health care facilities of all types of ownership in the rural areas, improving
the health care network; introduction of the modern technologies for health care in the rural areas, in
particular using telemedicine; development and implementation of the rural health programs; introduction
of effective mechanisms for involvement of the qualified medical and pharmaceutical workers in the rural
areas; development of the transport infrastructure to provide timely medical assistance in rural areas;
attraction of investments in the development of health care in rural areas, etc. (Article 4 of the Law of
Ukraine On enhancing the availability and quality of health care in rural areas). This is exactly how rural
medicine should look like starting from 2018.

The Law of Ukraine On the Priority of Social Development of the Village and the agroindustrial
Complex in Agriculture stipulates that the village is favored over the city (per capita) in the construction of
educational, cultural, sports and health care facilities (Art. 8), however, rural residents are constantly
experiencing restrictions on access to health care services. This is primarily due to the scarcity of the network
of relevant health facilities in the rural areas.

At the legislative level, it is ensured that the network of public and communal health care institutions
is formed taking into account the needs of the population in health care, the need to ensure the proper quality
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of such care, timeliness, accessibility for citizens, efficient use of material, labor and financial resources
(Article 16 of the Law Ukraine Fundamentals of the legislation of Ukraine on health care). But the statistics
showed otherwise, in particular, the provision of medical and obstetric points in 2010 amounted to only
2 %, dispensaries — 52.5 %, outpatient clinics — 12.1 %, pharmacies — 9.7 % [3, p. 516].

The absence in the villages of medical stations, dispensaries, pharmacies, medical centers and obstetric
centers is one of the negative factors that «push» the population out of settlements, increasing the rate of
migration [4, p. 244]. Despite the prohibition on the reduction of the existing network of medical institutions
(Article 49 of the Constitution of Ukraine and Article 16 of the Law of Ukraine Fundamentals of the
legislation of Ukraine on health care), a number of measures aimed at reducing the number of health care
facilities located in the countryside and their hospital beds.

The National Program for the Development of Primary Health Care on the Basis of Family Medicine
for the Period up to 2011, approved by the Law of Ukraine of January 22, 2010, indicated the requirement
to continue the work on creating a network of family medicine outpatient clinics in the rural areas through
reorganization health. The State Goal Program for the Development of the Ukrainian Village, approved by
the Cabinet of Ministers of Ukraine on September 19, 2007 No.1158, envisaged the restructuring of the
network of primary medical (health care) facilities with the introduction of paramedics and obstetricians’
points as the part of the rural medical units (item 7, Article II). This approach of the legislator has created
the conditions for the destruction of the existing network of the rural health care facilities. It is a well-known
fact that a district hospital with the nine and day clinic for 20 persons was closed in the village of Myko-
laivka-1 in Dnipropetrovs’k region, which serviced more than 7,000 residents of this village and surrounding
villages. The outpatient clinic for family medicine was created instead of the hospital. In this regard, the
closest to the village hospital with the nine and day clinic was allocated 70 km away [5].

An analysis of the legislation in this area, which was in force until 2017, evidences about the gradual
tendency to reduce the mandatory number of the health facilities in the rural areas. Thus, by the Decree of
the President of Ukraine On Comprehensive Measures to Improve Health Care for Rural Population for
2002-2005 of January 3, 2002, No. 8, it was envisaged to continue the establishment of the general practice
dispensaries in the rural settlements with more than 1 thousand people — family medicine (p. 4). That is,
according to this normative legal act, for every 1 thousand rural population 1 outpatient clinic should ope-
rate. But the Order of the Ministry of Health of Ukraine dated September 10, 2013 No. 793 established a
standard of provision for outpatient clinics for rural population, which determines the proportion between
the number of the rural population and the number of outpatient clinics and specifies the minimum required
number of outpatients per 10 thousand rural population: NAmbC = 3,3. For comparison in the European
countries, the availability of health facilities is 4.9 per 10 thousand people, regardless of the city or village [6].

Thus, even adherence to the said standard did not ensure access of the rural people to health care at an
adequate level.

In addition, not only the construction but also the repair of medical facilities were carried out in the
rural areas. According to the envisaged by the State Goal Program for the Development of the Ukrainian
Village for the period up to 2015, projected indicators for the construction, reconstruction and repair of 1,9
thousand medical dispensaries and 5,4 thousand medical and obstetric points, 10 physician and obstetric
units during 2008-2011 that were affected by the flood in 2008 in Chernivtsi region were put into operation
[7, p.9].

Thus, it was a hidden liquidation of the network of health care facilities in the rural areas. According
to the State Statistics Service of Ukraine, as of 2015 (since 2000), the number of hospitals (with beds) has
decreased more than 12 times (from 1007 to 74), self-contained outpatient clinics and clinics more than
4 times (from 2321 to 525), paramedics and obstetric points — by almost 3000 (from 16113 to 13205) [8].
In order to stop this process, the Law of Ukraine of February 23, 2014 introduced a moratorium on the
liquidation and reorganization of healthcare facilities. But it was soon found invalid. That is to say, contrary
to the law, the right of rural residents to health continued to be violated.

In accordance with resolution WHA 62.12 Health Assembly Primary Health Care, including the
strengthening of the health system and other relevant resolutions the secretariat of the World Health
Organization has developed a framework for integrated, socially-oriented health services. It provides for the
necessity of reforms with a view to reorienting health services so that they were completely focused on the
needs of individuals, families, careers and communities and receive support from responsive services that
115




Bulletin the National academy of sciences of the Republic of Kazakhstan

more fully meet their needs and would coordinate their work within the framework of the health sector and
beyond, regardless of the context or status of development of the country [2, p. 107].

Approaching quality healthcare to the public by facilitating the development of health care facilities of
all types of ownership in the rural areas, improving the network of the health care facilities, including
primary health care centers, and the material and technical base of such facilities are one of the measures to
increase accessibility and quality of health care in rural areas in the context of medical reform (Article 4 of
the Law of Ukraine «On enhancing the availability and quality of health care in the rural areasy).

The Ministry of Health of Ukraine, together with the Ministry of Regional Development, Construction
and Housing and Communal Services of Ukraine, developed and approved the Order of Formation of
Capable Primary Care Assistance Networks of February 6, 2018 No. 178/24, which defined the mechanism
and conditions for the formation of capable supply networks primary care as well as the procedure for
developing and approving a plan for a capable primary care network. The capable primary care network
provides an organizationally integrated set of health care facilities (primary care providers) capable of
providing quality, comprehensive, continuous and patient-centered primary care in accordance with the
socio-demographic characteristics of the population, planning territory. By early 2019, the co-operative
network of rural primary care facilities across Ukraine was established in conjunction with the regions,
numbering just over 4,200 institutions, as well as technical requirements for the types of premises concerned.

Significant changes also take place in the structure of the rural health care network. Previously, it was
formed within the administrative district on an inter-community basis. It consisted of a central district
hospital, district and district hospitals, medical dispensaries, as well as medical and obstetric and para-
medical points, central district pharmacies, general-purpose pharmacies, pharmacy kiosks and pharmacy
points [ and II groups (item 5.4. Order of the Ministry of Construction and Architecture of Ukraine Planning
and Construction of Rural Settlements DBN B.2.4-1-94 dated January 5, 1994 No. 6).

Today, the provision of medical assistance to the population should be based on the priority
development of primary care on the basis of family medicine. Primary health care is provided by the health
care institutions and individuals — entrepreneurs who have been licensed in the manner prescribed by law.
Primary care is provided by the general practitioners — family doctors, doctors of other specialties and other
medical professionals who work under their direction (Article 35-1 of the Law of Ukraine On Fundamentals
of the Legislation of Ukraine on Health Care). Rural health care is provided by healthcare facilities,
including central district hospitals, primary care centers, paramedics, outpatient clinics, medical centers,
medical offices, mobile medical offices etc.

In villages with more than 15,000 people are envisaged primary care centers (type «C») with house
family doctors, therapists, pediatricians and nurses. Primary care services, laboratory testing and instru-
mental examinations will be provided here. In the villages with a population of 3 thousand people Group
practice outpatient clinics (type «AG») will be stablished. At least two doctors must be admitted here and
undergo the same diagnosis as at the Primary Care Center. Where approximately 1.5 thousand people live,
there will be Mono-Practice Outpatient Clinics (type «AM») where only one doctor will be admitted daily.
Another type of healthcare facility is a Health Center (a type of «software»). Such points will be in small
villages with a population of less than 750 people. Nurses and paramedics will be served at the health center.
Also on the days of your doctor's visit it will be possible to make a diagnosis of diseases. The doctor should
come at least twice a week. Where it is unprofitable to build health centers, the local authority must arrange
transport that will go to the medical institution at least four times a day (paragraph 3 of the 3rd Order of the
Ministry of Health of Ukraine, Ministry of Regional Development, Construction and Housing and
Communal Services Economy of Ukraine On Approval of the Procedure for Formation of Capable Primary
Care Assistance Networks dated February 6, 2018 No. 178/24).

In 2018-2019 it was planned by the Government of Ukraine to build 517 rural health facilities with the
purchase of new medical equipment. At the initial stage of construction, there are 300 outpatient clinics,
leading the Kirovograd region, which already has 10 new healthcare facilities. Dnipropetrovsk, Donetsk,
Luhansk, Mykolaiv, Rivne, Kharkiv and Khmelnitsky regions are recognized by leaders by volume of
construction [9].

Another crucial issue for rural medicine reform is staff. After all, the formation of a network is possible
only with its clear provision of medical staff. In Ukraine, there has been a catastrophic situation with the
provision of rural settlements to doctors, which is primarily due to the aging of the staff of rural doctors.
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Rural youth, even after graduating from medical institutions of higher education and having received
appropriate education, does not hurry to return to the village. Given the physicians' earnings in rural areas,
living conditions and working conditions, young professionals categorically refuse to be allocated to the
rural medicine. The number of full-time positions of primary care physicians is often lower than the
normative one, with a staffing level of 76.6 %. The burden on primary care physicians in rural areas in some
places reaches 5—6 thousand of the attached population [6]. In order to encourage young professionals to
work in rural areas, the decision of the Ministry of Health Board of Ukraine of April 29, 2010 «The current
state, reform and further development of primary health care» was scheduled to amend by July 1, 2010 to
the Resolution of the Cabinet of Ministers of Ukraine of September 26, 2006 No. 1361 «On providing one-
time financial assistance to certain categories of graduates of higher educational establishments» concerning
the classification of graduates of higher medical educational establishments who are directed to work in the
countryside, in the list of graduates who provided one-time financial assistance to five times the minimum
wage (para. 3.1.2). The implementation of this clause remained on paper.

With the start of the rural health reform in 2017, the Government of Ukraine has put in place effective
mechanisms for attracting qualified medical and pharmaceutical workers to rural health care. In particular,
additional pay guarantees and appropriate working conditions are created for such employees, including
provision of necessary medical equipment and special transport, motivational packages are developed and
implemented, including providing housing, transport, mobile communication, preferential (mortgage) loans
for construction or purchase of housing, compensation for housing and communal services and energy, other
promotional activities, as well as the continued promotion of professional knowledge and practical skills of
these workers (Article 4 of the Law of Ukraine On improving the availability and quality of health services
in the rural areas).

The availability of motor transport is of particular importance for ensuring that primary health care is
adequately accessible to the rural residents. According to this indicator, there are significant interregional
differences: from 5.2 vehicles per 10 thousand rural population in Kharkiv region to 1.3 cars in Ternopil,
Ivano-Frankivsk and Rivne regions. According to the data from Ministry of Health of Ukraine, the primary
care fleet is worn out by 80 % or more in all regions [6]. In such circumstances, there is a doubtful possibility
to observe the standard of arrival of emergency (ambulance) brigades to the location at the applications
belonging to the category of emergency, which is in settlements outside the city — within 20 minutes from
the moment of the application to the dispatcher of the operational-dispatching service of the center emer-
gency and disaster medicine. Taking into account meteorological conditions, seasonal features, epidemio-
logical situation and road conditions, the specified standard may be exceeded, but not more than 10 minutes
(clause 2 clause 1 of the Cabinet of Ministers of Ukraine Decree «On the standard of arrival of emergency
(ambulance) brigades for venue» dated November 21, 2012 No. 1119).

Development of the transport infrastructure, creation of conditions for use of aviation, water, auto-
mobile special and specialized sanitary vehicles, including those equipped with resuscitation, for rendering
medical aid in rural areas — is one of the directions of medical reform in the rural areas.

It is envisaged the purchase of the business transport for doctors — for simplification of logistics, timely
arrival on call to the patient home and so on as the general European practice. The doctor does not have to
wait, the residents will come to his clinic for an appointment. It sets the admission schedule not only in the
dispensary but also in its controlled settlements. In order to implement this area of rural medicine reform in
2019, UAH 0.26 billion was allocated for the purchase of 514 units of official transport [10].

Another innovation is telemedicine. Very often in the rural areas, distance and time are critical factors
for primary care. In this regard, the Law of Ukraine «On Improving the Availability and Quality of Rural
Health Care» provides for the introduction of modern technologies for rural health care, in particular the use
of telemedicine, and the provision of adequate resources (telemedicine consulting, telemedicine consul-
tancy, telemetry and home teleconsulting). In the near future, telemedicine is to be launched in rural dispen-
saries of Kirovograd, Kharkiv, Vinnytsia, Dnipropetrovsk and Poltava regions [11].

Conclusions. New institutional conditions for the functioning of the health system require the deve-
lopment of the health system based on the development of new ideas, legal norms, regulatory procedures
and the mechanisms that implement them, and, on the whole, qualitative systemic transformations of the
health sector [12, p.90].
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On January 1, 2018, rural health reform has begun in Ukraine. It is too early to talk about certain results.
But, as practice shows, the transition period is the most difficult. Experience has shown that the imple-
mentation of medical reform in cities is perceived better, and so much faster is happening, except the
countryside.

Since the adoption of the Law of Ukraine «On Improving the Availability and Quality of Rural
Health Care» in 2017 only 10 rural dispensaries were commissioned from 517 promised by the authorities.
In 190 rural dispensaries from the 517 planned, construction has not even begun. Today in Ukraine there
are 4 thousand rural dispensaries and 13 thousand rural obstetric and obstetric points: 80 % of them are in
an emergency state, 71 % of them have no water supply, 75 % have no drainage [13]. Instead of giving so-
cial guarantees to rural doctors, the authorities provide informational textbooks to the regions of Ukraine —
a technical task for the introduction of telemedicine in rural dispensaries.

The experience of the foreign countries shows that reforming the medical sector is the lengthy process
that requires not only careful adherence to legal requirements, but also a preliminary assessment of the real
state of medicine in the remotest corners of Ukraine in order to prepare a platform for change. Prompt and
timely resolution of certain problems is possible with the assistance of state authorities and local self-
government, domestic business, third-party investors and financial donors, without which it is extremely
difficult to cope with decentralization.

The experience of Germany is useful at the present time, which proves the expediency of establishing
non-governmental insurance funds (like the German sickness funds) that are purchasers of health services
from state or private health care institutions, which will increase the level of competition between them, will
facilitate more operational provision of medical care, and the increase in the number of private medical
institutions. The main measures for the introduction of an optimal model of the organization of the health
care system in Ukraine should be further coverage of the whole working population with the health insurance
[14, p.715]. EU members have direct access to medical care in any EU country, with a European Health
Insurance Card and identity document. The insurance institute is the main means for citizens to exercise
their right to health care in EU [15, p.1339].

It will take time to achieve the desired results and change the existing system. In the meantime, there
is still an opportunity to influence and change the situation for the better. The quality of life of the population
of the state as a whole, in particular the rural population, is an integral characteristic that gives an idea of
the life of a person and society [16, p. 104], therefore improving the quality of life of the valley is the main
task and criterion for the activities of state authorities.
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YKpauHa YITTBHIK TaOUFAaTTaHy XaHe Onopecypcrap yHuBepcuteri, Kues, Ykpanuna

YKPAUHAJAFBI MEJIUIUHAJIBIK PEOOPMA KOHTEKCIH/IE
AYBUIIBIK MEJUIIMHAHBI TAMBITY IBIH KYKBIKTHIK HETT3JEPI
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HarmmonaneHbIi YHUBEPCUTET OHOPECYPCOB U IMTPUPOIOIIONB30BaHMs Y KpanHbl, Kies, YkpanHa

MPABOBBIE OCHOBbBI PA3BUTHSA CEJIbCKOM MEJTAIIMHBI
B KOHTEKCTE MEJUIMHCKOM PE®OPMbI B YKPAUHE

AnHoTtanus. [IpaBoBoe obecriedeHne KOHCTUTYIIMOHHOTO TIpaBa rpak[IaH Ha OXpaHy 3J0POBbS U MEIUIIMHCKYIO
MTOMOIIIb SABJISICTCSA BaKHBIM YCJIOBHEM PEajM3aliy IPUHITUIA TPU3HAHHS YSJIOBEKa BBICIIEH COIMAIbHOM IIEHHOCTHIO.
l'ocynapcTBO TapaHTHpyeT KaXIOMy MPaBO Ha OXPaHy 3I0POBbBS, MEAUIIMHCKYIO TIOMOIIs U MEIUIIMHCKOE CTPAaXO-
BaHME; CO3JaeT YCIOBHs st 3P (HEKTUBHOTO U AOCTYIHOTO JJIsl BCEX rPakJaH MeIUIMH-CKOTo o0cyxuBanus. [Ipu
9TOM HU3KHH YPOBEHb OOECIIEYCHHS COBPEMEHHBIM MEIUIIMHCKAM 000pyNOBaHHEM, TEXHHUKOW M MEIUKaMEHTaMHU
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MPAaKTUIECKH [1eNaeT HEBO3MOXKHBIM IIPEIOCTABICHNE CBOCBPEMEHHBIX M KAa4eCT-BEHHBIX MEIUIIMHCKHX YCIyT B
cenbCKoi MecTHOCTH. KadecTBO oka3zaHWs MEPBHYHON MEIUIIMHCKON IOMOIIH B CEIbCKUX HACEIECHHBIX IMyHKTAaX B
y’KaCHOM COCTOSIHWM U JIIOJM, KOTOpPBIE TaM IPOXHBAIOT, a 3T0 Oomee 30% Bcero HaceneHHs YKpawHbBI, OYE€Hb
OXXHIAIH W3MEHCHHH B 3TOM cepe. Bemp momaBisrornee OOJBIIMHCTBO CTapbIX MOMEHICHHA M MEIUIIHHCKOIO
000pyIOBaHNS HAXOMATCSA B HEYAOBIETBOPUTEIHHOM COCTOSIHAH. MEIUIMHCKHE YUPEeKACHUS HE MUMEIOT MOJIHOTO
Habopa oOopymoBaHWs, MpENapaToB MEIUIWHCKOTO HA3HAYCHHS W WHBEHTAps, HEOOXOAMMBIX Ui OKa3aHHs
MIEPBUYHOMN MTOMOIIIH.

Kpowme Toro, cocTosiHIE MPaBOBOTO PETYIMPOBAHUS OKa3aHUS METUIIMHCKON IMOMOIIN CETBCKOMY HACEIICHHIO
YkpauHbl 00BEKTHBHO HYKIAETCSI B COBEPIICHCTBOBaHMU. HecMOTps Ha MPHUHATHE MHOTOYHCIEHHBIX HOPMAaTHBHO-
MIPABOBBIX aKTOB, BOIPOCHI OOECIICUCHUS YUPSKIACHUN 3APABOOXPAHEHUS, PACIIONOKEHHBIX B CEIbCKON MECTHOCTH,
HEOOXOANMBIM COBPEMEHHBIM O0OPYIOBAaHHEM M TEXHHMKOH, 1O HEIaBHETO BPEMEHH OCTABAJUCh HEPEUICHHBIMU. B
CBSI3U C 3THM, pe(OPMUPOBAHKS MEAUIMHBI B LIEJIOM U CEJIbCKOW MEIUIMHBI B YACTHOCTH CTAJIO OYEHb aKTYaJbHBIM
BOIMPOCOM. YCIIOBHS, B KOTOPBIX (PYHKIIMOHUPOBAJIa MEIMIUHA, ObUIM aOCOJIOTHO HEMPUEMJIEMbIMHU, HaYMHAsI OT
Ka4yecTBa MEIUIIMHCKOTO 00CTYKMBAaHUS M 3aKaHYMBAsi MOTHBAIINEH MEIUITMHCKOTO paOOTHHKA.

Lenpro cTaThu SIBIAETCS UCCIIEIOBAHIE COBPEMEHHBIX MPOOIIEM MIPAaBOBOTO 00ECTIEUeHHsI OKAa3aHUS MEIUIMH-
CKOIi MOMOIIIY B CENTbCKUX HaCeNeHHBIX MyHKTax. Ocoboe BHUMaHKe oOpaiaercsi Ha pe)OpMHUPOBAHUE CETH YUPEK-
JICHUH 37JpaBOOXPAHEHUS B CEITLCKOW MECTHOCTH, a TAK)Ke MPOOIEMBI MX KaIpOBOT0 00eCIIeYeHusI.

[To pe3ynpTaTram HccieqOBaHUS YCTaHOBIIEHO, uTo | ssuBapsa 2018 r. B YkpanHe Havanoch BHEAPSHNE MEIUIIHH-
cKoii pepopMbl B CENbCKUX HACEICHHBIX MyHKTaX. BepxoBHoit Panoit Ykpauns! npunst 3akoH Ykpaussl «O MOBbI-
IIEHWH JOCTYMHOCTH M KadecTBa MEIHWIMHCKOTO OOCIYXHBAHHS B CEIBCKOM MECTHOCTH», KOTOPBIN OIpeNenni
MIPaBOBBIE, IKOHOMHYECKIE M OPTaHU3ALMOHHBIE OCHOBBI M HAIIPABJICHUS PETYTUPOBAHUS Pa3BUTHSI 3APABOOXPAHEHUS
B CENBCKOM MECTHOCTH UII OOECTIEeUeHHsS TapaHTHH PaBHOTO MOCTYIA CENbCKHX JKUTENeH K KaueCTBEHHOMY H
3P PEeKTUBHOMY MEIUIIMHCKOMY O0CITYKUBaHHUIO. DTO OBLIO 00YCIOBIECHO MOTPEOHOCTHIO B yJIYUIICHUH JOCTYITHOCTH
MEIHUILIMTHCKOTO OOCTYKUBAHMS IJIsl HACEJICHHS, IPOXKHUBAIOIIETO B CEITLCKOW MECTHOCTH, YBEIHUCHUN PE3yIbTaTHB-
HOCTH 1 3()()DEKTUBHOCTH HCIIOIb30BaHMUS CPEICTB, BBIJCISIEMBIX Ha pa3BUTHE 3[]paBO-0XPAHEHHUS B Celle, IPUBEICHUN
B COOTBETCTBHE CETH YUPEKACHHUI 3ApaBOOXPAHEHHS B CENBCKOM MECTHOCTH M UX MAaTepHaIbHO-TEXHHYECKOTO
obecrieueHusI ¢ MOTPEOHOCTAMU HACEIECHUSI.

O HEKOTOpBIX pe3yibTaTax TOBOPHUTH TOKa emie paHo. Ho, Kak MOKa3bIBaeT MPaKTHKA, MEPEXOMAHBIA MEepHOL
SIBIISIETCS CaMBIM CJIOKHBIM. C MoMeHTa nmpuHATHS 3akoHa B 2017 1. 3 00emaHHbIX BIacThI0 517 cenbckux amOyma-
Topwmii Bcero muib 10 cenbckux amOynaTopuii BBEICHHI B dKcIuTyatanmio. B 190 cenbckux amOynatopusx ¢ 517 3a-
IUTAHUPOBAHHBIX ITOKA Aa)Ke HE HAYAJIOCh CTPOUTENHCTBO. 80 % cenpCKIX aMOyIaTOpHii 1 (pesbAmepCKO-aKy e PCKIX
ITyHKTOB — B aBaPHIHOM COCTOSIHHY, B 71 % W3 HUX HET BogocHaOXeHus, 75 % — He UMEIOT BOZOOTBEACHHUS.

PedopmupoBanue cenbcKoil MEUIMHBI — 3TO JUIUTENIBHBIHN MPOLIECC, KOTOPBIA TpeOyeT He TOJIBKO TIIATEIBHOTO
cOOTFO/IeHNsI 3aKOHOJATEIbHBIX MPEANNCAHNN, HO U TPEIBAPUTEIBHON OLIEHKU PEallbHOTO COCTOSHUS MEIWLUHBI B
CaMbIX OTJAJICHHBIX YrOJIKaX YKpawHbl, 4TOOBI MOJArOTOBHUTH IUIATPOPMY Ui H3MeHeHuit. OmnperneseHo, 4To
BHEAPEHNE MEIWLIMHCKOW pe(opMbl B ropojax BOCHPHHHMAETCS JIydYIle, a MOTOMY HPOHCXOIUT 3HAYHTEIHHO
ObIcTpee, Yero He CKaXellb O CeNbCKOi MecTHOCTH. OniepaTuBHOE U CBOEBPEMEHHOE pellieHHe MpodiieM peopMUpo-
BaHUS CEITbCKOW MEAMLIMHBI BO3MOXKHO IIPH COJEHCTBHU OPTaHOB TOCYAAPCTBEHHON BIACTH M MECTHOTO CaMOYIIPaB-
JICHUSI, OTEYECTBEHHOTr0 OM3HECa, MHBECTOPOB U (PMHAHCOBBIX JOHOPOB, 0€3 KOTOPBIX B YCIOBUSIX ACLEHTPAIN3AIMN
CIIPABUTHCS KpaiiHEe CIO0KHO.

KiroueBble cioBa: MeauiInHCKas pedopma, celbckas MEAHIHHA, 3IpaBOOXpaHEHUEe, MEIUIIHCKAs [TOMOIIb,
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SOME RESULTS OF PHENOLOGICAL OBSERVATIONS OVER
THE MAIN NECTARIFEROUS-POLLINIFEROUS PLANTS
OF THE CHUVASH REPUBLIC

Abstract. It has been proven that favorable prerequisites for the development of bee colonies and the production
of high honey flow are created in cases when the apiary is fully surrounded by nectariferous lands (landscapes): forests,
meadows, gardens, fields and forest belts with biodiversity of nectar-pollen flora, i.e. a continuous honey flow appears
or a flower-nectar conveyor is created. During the phenological observations, beekeepers assured themselves that in
order to clearly and fully utilize the nectar-pollen flora, it is necessary to have information from many years of research
on the progression of the flowering of the presented plants, starting from early spring and ending in the fall at the end
of the beekeeping season. Accurately compiled data of perennial phenological records and a calendar of flowering of
entomophilous plants guarantee the beekeeper's opportunities to more rationally control their actions in doing the
beekeeping business and improving the honey flow by including newly introduced plants in the flower conveyor that
more completely fill the non-honey flow periods. It is safe to hope that, based on the analysis of regular perennial
phenological records, each apiary beekeeper can predict the honey flow and make an adjustment to the technology of
keeping and caring for the bee colonies.

The beekeepers of the apiary of OOO Pchelovodcheskoe of the Kravsnoarmeysky district of the Chuvash
Republic have become convinced that by knowing the beginning and end of the full flowering of nectariferous-
polliniferous plants, its duration can be determined. Depending on the strength of the honey flow, there are: a no honey
flow period, when the bee colony on the control weights shows a decrease in the total mass; supporting honey flow,
when the scales show from 0 to 0.6 kg of profit, while the honey in bee colonies does not increase in the direction of
profit and does not accumulate in an amount sufficient for pumping the marketable honey; productive honey flow,
when reference scales show from 1 kg or more of nectar profit per day. In this case, the amount of ripe honey in
colonies will be sufficient for selection and pumping. It should be noted that the main honey flow is the strongest
productive honey flow when from each main wintering colony, full unopened honeycomb frames from several honey
chambers or shells are pumped out, which is the eventual result of the economic efficiency of the apiary.

Analysis of the results of phenological observations allows us to note the shift of the period of the beginning and
the end of flowering in other plant species. It should be noted that in both 2017 and 2018, the species composition of
the flora in the investigated area has blossomed continuously, ending in August and September: in European goldenrod
(Solidago virgaurea) - 01/09/2017 and 28/08/2018; in common globe thistle (Echinops sphaerocephalus) - 09/05/2017
and 08/20/2018.

Key words: bee colony, phenology, biodiversity, entomophilous plants, Manchurian linden, nectar-pollen,
attendance, honey flow, flower conveyor.

Introduction. The Chuvash Republic is located in the center of the European part of the Russian
Federation - the Volga-Vyatka region. In the western part, it borders on the Nizhny Novgorod region, in the
north - on the Republic of Mari El in the east - on the Republic of Tatarstan, in the southern part - on the
Republic of Mordovia and the Ulyanovsk region (figure 1). According to specialists, this geographical
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location has determined the most important characteristics of the climatic conditions, floristic and faunistic
features [1,2].

Gafurova M.M. (2014), in one of her works, wrote that floristic and phytocenotic diversity in Chuvashia
is caused, first of all, by its geographical location - at the junction of the European broadleaved, Eurasian
taiga and steppe botanical-geographical regions, boreal and continental bioregions. Also, the author noted
that for all the time of research in this area it was revealed 1586 species of natural flora from 573 genera,
126 families, 77 orders, 6 classes, 5 departments. However, the above-mentioned characteristics increasing
number of a population largely determine the degree of economic development of the territory, on the
dominant part of which the natural landscape is almost completely disturbed [1].

It should be noted that the current situation on the transformation of natural landscapes not only in the
Chuvash Republic but also in many other regions of Russia leads to a reduction in flora populations or their
complete disappearance. The reasons contributing to these processes are: deforestation, ploughness of
steppes, reclamation works, livestock grazing, violations of geo technology, land alienation during construc-
tion, industrial and transport emissions (ecotoxicants), recreational pressure and other factors [2,3,4].

Madebeikin I.N. and Madedekin L.I. (2015) wrote that over the past 50 years in the Chuvashia meadows
horehound (Elsholtzia cristata) has disappeared, and on the verge of extinction, there are nectariferous plants
like Valeriana officinalis (Valeriana officinalis), spurge olive (Daphne mezereum) and others. Looking into
questions of the transformation of ecosystems of various levels in the republic, they noted a decrease in the
number of insects (Wallace's giant bees (Megachile), burrowing bees (4dndrena), Osmia (Osmia), bumble-
bees (Bombus)), on which the biopotential of entomophilous wild and cultivated plants depends [9,10,5].

One of the ways to solve the displayed problems is to expand the network of farms engaged in
beekeeping, the main task of which is the raising and maintenance of honey bees (Apis mellifera). From the
point of view of chronology, the connection between the bee and the flower was discovered as early as in
1750 by A. Dobbs, and in 1793 K. Sprengel proved the beneficial properties of honey bees and the need for
them to preserve the flora. Currently, it is estimated that 75-85% of all flower visitors are honey bees. It is
estimated that indirect benefit to agriculture from bees, during pollination, exceeds the direct benefits of
collecting honey in about 10 times [6].

Favorable prerequisites for the development of bee colonies and the obtaining of high honey flow are
created when a variety of nectariferous lands (landscapes) surround the apiary: forests, meadows, gardens,
fields and forest belts. On such areas, during the entire beekeeping season, continuous flowering of natural
and cultivated nectariferous plants is observed, as a result, there is a continuous honey flow or a flower-
nectar conveyor. At the same time, for the correct and full use of the honey-making base, it is necessary to
have information about the progression of the flowering of the presented plants, starting in spring and ending
in fall.

To study and characterize the local honey-collecting conditions, annually observe over the terms of the
flowering of nectariferous and polliniferous plants in the apiary bees' productive flight zone or phenological
observations over the apiary are conducted [7,8]. In general, it can be noted that phenology is a science that
studies periodic phenomena in the development of the organic world, due to seasonal changes. Accurately
compiled perennial phenological records or calendar of the flowering of entomophilous plants enable the
beekeepers to more rationally control their farming activities and improve the honey flow by including new
plants into the flower conveyor filling the non-honey flow periods. Based on the analysis of long-term
phenological records, the beekeepers can predict honey flow and make adjustments in the technology of
keeping and caring for bee colonies. [9,10,11,12,14].

The aim of the work is to establish the terms of flowering of the principal spring entomophilous plants
and small-leaved linden producing nectar in the middle of summer, as well as determining the attendance
of flowers by honey bees (4Apis mellifera), in the vicinity of the Vurmankasy-Shatma village of the Pikshik
rural settlement of the Krasnoarmeysky district, the Chuvash Republic.

Object, methods of the research. The work was carried out at a stationary apiary in the village
Vurmankasy-Shatma, Krasnoarmeysky district of the Chuvash Republic and at the department of general
and private zootechnics of the Chuvash State Agricultural Academy (2015-2018). The objects of the
research were the species composition of nectar-pollen plants on the above-mentioned apiary, and honey
bees (workers) - Apis mellifera.
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The methodological-theoretical basis of the research is the scientific works and developments of
domestic scientists, in particular, R&D of I.N. Madebeikin, as well as two-year results of phenological
observations. Attendance of flowers by bees was determined by the 5-point system proposed by I.N. Made-
beikin, 2001: 1 point - there is no insect on the flowers; 2 points - on average, less than one bee could be
found on 1 m? of the flowering area; 3 points - on 1 m” of the flowering area there are from one to two bees;
4 points - 3-4 bees on 1 m?; 5 points - on 1 m” of flowers 5 or more bees can be found.

According to the accepted methods, the beginning of flowering is considered the appearance of the first
flowers on plants. In defining the beginning of the flowering of plants, in which flowers are collected in
inflorescences, the efflorescence of the middle (fruited) flowers is taken into account, rather than the
marginal flowers (unfertile). In herbaceous species, flowering begins with the appearance in the area of
several (5-7 pieces) plants with opened flowers. The beginning of the mass flowering of nectariferous trees
and shrubs is considered as the period when about one third or one-fourth of all available flowers bloom; in
herbaceous plants - when there is at least one-third of the plants of the area with flowers. The end of mass
flowering is a condition when a tree has no more than 25% of all flowers, herbaceous plants - no more than
30% [10].

In the identification of plants, the Guide to higher plants of the Chuvash ASSR by Z.M. Kudanova
(1965), as well as the monograph "Vascular Plants of the Chuvash Republic" by M.M. Gafurova (2014)
were used [1,15].

Research results. It is on record that knowing the beginning and end of the full flowering of plants, it
is possible to determine its duration. Depending on the strength of the honey flow, there are: a no honey
flow period, when the bee colony on the control weights shows a decrease in the total mass; supporting
honey flow, when the scales show from 0 to 0.6 kg of profit, while the honey in bee colonies does not
increase in the direction of profit and does not accumulate in an amount sufficient for pumping the
marketable honey; productive honey flow, when reference scales show from 1 kg or more of nectar profit
per day. In this case, the amount of ripe honey in colonies will be sufficient for selection and pumping. It
should be noted that the main honey flow is the strongest productive honey flow, when from each main
wintering colony, full unopened honeycomb frames from several honey chambers or shells are pumped out,
which is the eventual result of the economic efficiency of the apiary od the central regions of the Russian
Federation, including the Chuvash Republic.

The results of phenological observations of some aspects of the biology of the main nectar-pollen plants
and the attendance of flowers by honeybees (workers) are presented in the table.

Results of phenological observations over the flowering of the main nectar-pollen plants and their attendance
by honeybees in the vicinity of Vurmankasy-Shatma village of the Krasnoarmeysky district of the Chuvash Republic

2017 2018
flowering S flowering 5
Name of plants 20 o :%3 £ 20 o % g

1 2 3 4 5 6 7 8 9

Coltsfoot (Tussilago farfara) 04.04 30.04 26 3 10.04 04.05 24 3
Basket willow (Salix viminalis) 08.04 19.04 11 5 14.04 26.04 12 5
Hazel, hazelnut tree (Corylus avellana) 11.04 19.04 8 3 11.04 18.04 7 3
Goat willow (Salix caprea) 12.04 34.04 12 5 18.04 28.04 10 5
Caspian willow (Salix daphnoides) 13.04 23.04 10 5 21.04 30.04 9 5
Unspotted lungwort (Pulmonaria obsuera) 24.04 14.05 20 4 25.04 16.05 21 4
Osier willow (Salix viminalis) 27.04 08.05 11 4 24.04 14.05 10 5
Grey willow (Salix cinerea) 28.04 08.06 11 4 04.05 14.05 10 4
Crack willow (yellow) (Salix fragilis) 03.05 16.05 13 5 09.05 20.05 11 5
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Table continuation

1 2 3 4 5 6 7 8 9
Norway maple (Acer platanoides) 09.05 19.05 10 4 15.05 26.05 11 4
Sphery willow (Salix fragolis) 09.05 18.05 5 11.05 21.05 11 5
White willow (Salix alba) 14.05 24.05 5 13.05 23.05 10 5
Almond-leaved willow (Salix triandra) 15.05 30.05 15 4 13.05 26.05 13 5
Sjﬁ"qﬁ.‘;‘;lr;)dandelion (Taraxacum 1505 | 15.06 30 3 13.05 | 1206 | 29 3
2{?;%?%6‘1 violet willow (Salix 18.05 | 27.05 9 4 24.05 | 03.06 9 5
Gooseberry (Ribes uvacrispa) 18.05 08.06 20 5 18.05 09.06 21 4
Purple willow (Salix purpurea) 17.05 27.05 10 4 11.05 20.05 9 4
Black thorn (Prunus spinosa) 21.05 30.05 9 4 27.05 06.06 9 3
Apple tree (Malus) 22.05 02.06 10 4 18.05 28.05 10 4
Rowan tree (Sorbus aucupria) 30.05 12.06 12 3 20.05 02.06 12 3
Black chokeberry (Adronia melanocarpa) 01.06 11.06 10 4 24.05 05.06 11 3
White clover (Trifolium repen) 06.06 06.07 30 3 02.06 03.07 31 3
Greater celandine (Chelidonium majus) 20.05 18.07 58 5 26.05 25.07 59 3
Common barberry (Berberis vulgaris) 09.06 09.07 10 4 01.06 10.07 9 3
Tartarian honeysuckle (Lonicera tatarica) 07.06 19.06 12 4 13.06 24.06 11 4
Andrean lupin (Lupinus mutabilis) 10.06 30.06 20 3 16.06 07.07 21 3
Red raspberry (Rubus idaeus) 26.06 17.07 21 5 02.07 22.07 20 5
5:;2?2};;%““" (Epilobium 2606 | 3007 | 44 4 | 2306 | 2804 | 35
Z;;i‘l’rz fgsv;’et clover (Melilotus 30.06 | 07.08 38 4 24.06 | 30.06 36 4
Motherwort (Leonurus cardiaca) 23.06 18.08 45 4 10.06 05.08 45 4
Blueweed (Echium vulgare) 20.06 30.07 40 4 20.06 02.08 42 3
Lilac sage (Salvia verticillata) 30.06 05.08 35 4 06.07 08.08 31 3
Birds-foot trefoil (Lotus corniculatus) 10.07 20.08 40 3 25.06 30.07 40 3
Field scabious (Knautia arvensis) 10.07 30.08 50 4 16.07 06.08 50 3
Large-leaved linden (Tilia platyphyllos) 10.07 24.07 14 5 29.06 12.07 14 4
Small-leaved linden (7ilia cordata) 16.07 29.07 13 5 04.07 18.07 14 5
Compass plant (Silphium perfoliatum) 20.07 21.10 89 4 20.06 28.09 88 4
Snowberry (Symphoricarpos) 30.06 05.08 35 5 06.07 16.08 40 5
Manchurian linden (7ilia mandshurica) 28.07 10.08 12 5 16.07 29.07 13 4
European goldenrod (Solidago virgaurea) 01.08 01.09 30 3 25.07 28.08 30 3
;‘;Z‘e“;gz‘eil;l’;’; ;;“S“e (Echinops 0408 | 0509 | 31 3| 1907 | 2008 | 31& 5
Artichoke (Helianthus tuberosus) 14.08 30.09 45 3 30.07 24.09 54 3

The results of phenological observations over the main nectar-pollen plants on a stationary apiary in
Vurmankasy-Shatma, Krasnoarmeysky district allow us to note that there is availability for bee colonies of
spring, transitional, summer and late honey flow (nectar and pollen brought to the bee colony from the
surrounding plants). The research made it possible to establish the distinctive features during the periods of
beginning and end of flowering in 2017-2018 in all representatives of flora in the apiary and adjacent
territories, which is most likely due to the cyclicality of their development in nature. The distinctive features
of the attendance of flowers by honeybees in plants within the same taxonomic group, as well as in different
groups, which are associated with biomorphological traits, as well as microclimatic conditions for
development, have been revealed. The group of plants, with the attendance pf 3 points is early flowering
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and not large-scale, which may have affected this indicator. At the same time, attendance is affected by
temperature indicators that affect the sugar content and thus control the effect of attractiveness for bees.

The group with 4 and 5 points of attendance consists of mostly mass-flowering species, which explains
the high scores. The distinctive features between years may be related to the same biological cyclicity in
plant development or weather conditions [17]. In general, it can be noted that high honey flow and other bee
products are closely related to the presence of a forage base characterized by high biodiversity of entomo-
philic plants. Herewith, in order to conduct annual activities on the use of nectariferous resources in the
apiary and adjacent areas, it is necessary to carry out regular phenological observations over the flowering
of plants supporting and the main nectar pollen, which will be an analytical material for the creation of a
regional predictive information base.

A. W. Cxeopuog!, B. . Cemenor!, B. H. Carrapog?, /. A. Baiimykanos?
. A. Domanos®, I'. A. Aéaymaesat, JI. A. ®aiizynaesa’

"Jypam MEMIIEKETTIK aybUIIIapyaInsuibK akagemuscor” ®MBXBBM, YeGokcapsl, Peceit,
2" AKMOJIJIa aThIH/IaFbl BallKypT MEMJIEKETTIK Nejarorukanbk yausepeuteti" ®MBXXBBEM, Ya, Peceit,
3"Baiicepke-Arpo" Oky FeulbIMH-0HIipicTiK opTanbirs” XKIIC, Tanrap aynansl, Aamats! 00s1bIckl, Kazakcran
y b y o & 2
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4YBAII PECITYBJIMKACBIHBIH HEI'I3I'T LITPHEJII TO3AHIBI ©CIMAIKTEPTH
OEHOJIOI'UAJIBIK BAKBIJIAY IbIH KEUBIP HOTH/KEJIEPI

Annoranus. Makanana Uysam Pecrrydnmkaceiaeiy KpacHoapMmeiika aynaHsIHBIH Bypmankack-MatbMa aybuist
MaHalbIHIAFbl Oall apajapblHbIH HETri3rl IIipHeNi TO3aHAbl ©CIMIIKTEepiHIH TyieHyiHe (EHONOTHSJIBIK Oakbuiay
HOTWOKENIEPIHIH TEOPHUSIIBIK KOHE TOKIpHOeik aepektepi OepinreH. Herisri kexTemri 3JHTOMO(MIBI 6CIMIIKTEPIiH
TYJIeHy Mep3iMaepi, ®Ka3IblH OpTAChIHA IIBIPBIHIBI OHAIPETIH YCAK JKaNbIPAKThl )KOHE MHTPOIYKIHMSIIAHFaH KOKe
TYpJIEpiHIH KanblpaKTapbl OeJTiJICHIeH.

Owmapranb! Oanp! ankanrap (JlanamadTrap) ThIFbI3 KOpIIaFaH KaFJaiiap/ia apa ysulapblH JaMBITY KSHE )KOFaphl
0aJt JKMHAFBIIITAP/BI ATy YIIIH KOJIAHIbI aIFbIIIAPTTAp JKacaJaThIHbI TOJICIICH . OpMaHaap, Ia0bIHABIKTAp, OaKTap,
AJKANTap >KoHE ILipHEINi-To3aHabl (GIOpaHblH OHOSPTYPIIUIri 6ap opMaH alKanTapbl, SFHU Y3IIKCi3 MEIULIUHAIBIK
JKMHAY Naiiga 6onaapl HeMece TYJI-IIipHesl KoHBerep Kypbliapl. PeHonorusublk O0akpuiay OapsichiHIa Oai apa eci-
py1Iiep mipHeNi-To3aHab! (IOpaHbl HAKTHI XKOHE TOJIBIKKAH/bI aijajlaHy YIIiH epTe KOKTEMHEH OacTall XoHe Ky3/1e
apa MayCHIMBIHBIH COHBIH/A AasSKTANATBIH YCHIHBUIFAH OCIMIIKTEPIiH TYIACHY KE3eKTUIrl Typaibl KOIDKBUIIBIK
3epTTeyJiep MAIIIMETTEPiHIH OOTYBI KAXKET eKeHiHe K3 KeTKi3i. Kem KpUAbIK (eHONOTUSIIBIK Ka30amapablH JYPhIC
JKacaliFaH JepeKTepi xKoHe SYHTOMO(MIBAI eCIMIIKTEpIiH TYIIeHy KyHTi30eci 0an apa ysICchlHA oMapTa IIapyarmibl-
JIBIFBIH JKYPri3y OOHBIHIIA 63 ic-KMMBUIBIH aKbIIIFa KOHBIMABI YHJIECTipyTe oHe I'yJI KOHBeHepiHe xaHa HHTPOLYKIHs-
JIAHFaH OCIMIIKTEp/i KOCYy KOJIBIMEH MeI0COOpATapIbl xKaKkcapTyFa Keniaik oepeni. TypakThl KOIDKbUIIBIK (EeHO-
JIOTHSUTBIK Ka30axapabl Tayay Heri3iHae oMapTaHbIH opOip oMapTacsl Oar sKHHAFRIH O0JDKal anaabl xKoHe Oan apana-
PBIHBIH OTOACHUIAPBIH KYTII-YCTay JKOHE KYTY TEXHOJIOTHSCHIHA TY3ETYyJIep €Hri3e allajibl JIell CEHIMMEH YMITTEHyre
Oonanpl.

Uysam PecnyonmkaceiabiH KpaBcHoapmetiick aymansiabig "[TuenoBogueckoe" JXKILIK omapraceiHbIH apa eci-
pyLILIepl MWipHeNi-To3aHIbUIAPABIH TOJIBIK TYJICHYIHIH 0acTanybl MEH asKTalyblH Oije OTBIPBIN, OHBIH Y3aKTHIFbIH
aHBIKTayFa OOJIaThIHBIHA KO3 KeTKi3ai. ban sxuHay xyinine 6ailaHbICTHI OeTiHel: GaKbuIay Tapa3bliIapblH/ia apa YsChl
KTl MaCCaHBIH TOMEHIETeHIH KopceTeTiH MexocOopanl; Tapassl 0-meH 0,6 Kr-Fa meifiH maiina KepceTKeHae KO-
Jaymsl Meqocoopsr, Oyt perte ban apa ysumapeiaaars! Oa maiiga »KarblHa YIFaMai bl )KoHe TayapibIK O0ai TypiHme
COpY VIIiH >KeTKUTIKTI MeJIepe KHHAKTaIMaiIer;, OakbUiay Tapa3buiapbl KyHiHE 1 KT )KoHE OfaH [a Kem Maijga
KepceTKeH1e oHIMII MenocOoopabl. byt xxaraaiina ordackinaa mickeH Oall CaHbl ipiKTey )KOHE COpY YILIH HKETKLUTIKTI
MeJepae Oonaasl. AlTa KeTy Kepek, 0acTbl Oan )KHUHAY — €H JKaKChl OHIMIII Oan xkuHay Ke3eHi. byn kesne opOip
HETi3ri KBICTBIK TYKbIMAAC apa ysuIapblHaH He KOpIIyCTapbhlHAaH JKAICBIPBUIFAH KaKHaKTapbIMeH OanmaybI3zbl Oan
aJIBIHA/IBI, ©3 Ke3ETIH/IC 01 OMAPTAHBIH YKOHOMHKAJIBIK THIMILTITIHIH COHFBI HOTHXKECI OOJIBII TaObUIA b

AJIBIHFaH MOJIIMETTEP/ICH KOPIHII TYPFaH/Iai, 3ePTTEI'eH ayMaKTa j)koHe OHIM1 0ai )KuHay aiiMarbIHa SpTYpIi
TYpJiepAiH OoJyblHa OaillaHBICTBI OCIMIIKTEPIIH TYJIAeHY Mep3iMaiIiri ansikranabl. COHbIMEH Karap, Oip TaKCOHO-
MUSUTBIK TOII IIETiH/AE 9P TYPJI I'YJJeHy Ke3eHepi aHbIKTalibl. MBICalIbI, Tall, KbI3bUITaN TYKBIMIAPHI, COYip ailbIHBIH
OpTachIH/A TYJJIEH I, capbITal — MaMbIp aibIHBIH 0achIH/AA, al KapaKkeK Tajl — MaMbIp albIHBIH asFbIHIA TYJAEHII.
AfiTa KeTy Kepek, coyip albIHa epTe KOKTeM/Ie Ty Il OacTaraH eH epTe IIipHesi-To3aHIblIapFa erei-1er, COHain-
aK KbI3BUITAN, KiOeK TaJl jKOHE eIIKi Taj JKaTaJgbl. 3epTTey Ke3eHiHIe YCHIHBUIFaH OCIMAIKTEePIiH TYNACHYIHIH Oac-
tamysl 2017 xeutgan 2018 xporFa 6 KyHTE aybicybIMeH epekmieneHni. CoHpiMeH Katap, erep 2017 KbUTbl OJapIbiH
rynzaenyiniH 6actanyst 04.04-nen (ereiimemn, Tussilago farfara), 08.04-nen (cabay ta, Salix viminalis), kemeci *KbUTbI
—10.04 (ereiimen), 14.04-neH (cabay Tam).

— 125=——



Bulletin the National academy of sciences of the Republic of Kazakhstan

DeHONOTHSUITBIK OaKbUIAYIapABIH HOTHKENIEPIiH Talaay eCiMIIKTEpAiH TYJICHY, asKTaly Ke3eHiHiH XKoHe OacKa
TYPJEPiHIH KBUDKYBIH aTalm eTyre MyMKiHAIK Oepexi. Aiita xety kepek, 2017 »xxome 2018 >Xpuimapbl 3epTTenreH
ayMakTarbl (DJIOpaHBIH TYPJIIK KypaMbl TaMbl3 OCH KBIPKYHEKTI asKTail OTBIPBIMN, Y3IKCI3 TYJIACIi: aaThIHIIBIOBIK
(Solidago virgaurea) — 01.09.2017 x. xone 28.08.2018 x.; >xymbIpOac nakca (Echinops sphaerocephalus) —
05.09.2017 x. »xone 20.08.2018 x.

Tyiiin ce3nep: 6an apa yschl, GeHONOTHs, OMOSPTYPIILIIK, SHTOMODMIBAI 6CIMAIKTEP, MAHBWKYPIII KOKe, LIip-
Henep Oypiuiri, 6apy, 6ai xuHay, Ty KOHBeHepi.
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HEKOTOPBIE PE3YJIbTATBI ®EHOJIOT'MYECKHX HAEJIIOI[EHI/I“I‘/‘I 3A OCHOBHBIMH
HEKTAPOIIBUIBHEHOCHBIMU PACTEHUSMHA YYBAILICKOHU PECITYBJIMKHA

Annoranust. [IpencraBiieHpl TeOpeTHYECKHE M IKCIIEPUMEHTAIIbHBIE JAaHHBIE PE3yJIbTaTOB (EHOJIOTMYECKUX
HaOJIOJICHUI 32 IIBETEHHEM OCHOBHBIX HEKTAPOIBUIBLIEHOCHBIX PACTEHUII M IOCEHIAeMOCTBIO UX MEIOHOCHBIMHU
I4esaMu B oKpecTHocTsX A. Bypmankacel-lllatema Kpacnoapmetickoro paiiona Uysarickoii PecrryOnuku. Ycranos-
JICHBI CPOKH IIBETEHHS! OCHOBHBIX BECEHHHMX IHTOMO(MWIBHBIX PACTCHHWH, JIMIBI MEJIKOJIMCTHOM M MHTPOAYLHPO-
BaHHBIX BHIOB JIII, TPOAYLUPYIONINX HEKTAp B CEpEIUHE JIETa.

JlokazaHo, 4TO ONarompuATHBIE MPEANIOCHUIKH U PA3BUTHS ITYEIMHBIX CEMEH M MOJIy4eHHs BBICOKHX MEIO-
cOOpOB CO3MAIOTCS B TEX CIIyYasx, KOTJa MaceKy BIDIOTHYIO OKPY)KalOT MEIOHOCHBIE yroies (MaHmmadTer): jeca,
JIyTa, Cajibl, TOJIS ¥ JIECOIOJIOCH ¢ OMOpa3HO00pa3ueM HEKTapOIBUIBLIEHOCHOH (IIOPHI, T.€. MOSIBIISIETCS] HENPEPHIBHBINA
MeIocOop MM CO3/IaeTCs [IBETOYHO-HEKTAPHBINA KOHBelep. B xone deHomornueckux HaboAeHU M4enoBoOAbl yoe-
JUINCh, YTO JUISI YETKOTO M TOJHOLIEHHOTO MCIOJIb30BaHUS HEKTapONBIIBLIEHOCHOW (DIOpEI HEOOXOAMMO HMMETH
CBEJICHHSI MHOTOJIETHUX HCCIIEAOBAHUI O IOCIIENI0BATEIbHOCTH LBETEHHs IPEICTABICHHBIX PACTCHMH, HAYMHAs C
PaHHEBECEHHETO Mepro/ia U 3aKaHYMBasi OCEHBIO B KOHIIE ITYEIOBOHOTO ce30Ha. [IpaBUiIbHO cOCTaBlICHHbIE IaHHbIE
MHOT'OJIETHUX (DEHOJIOTHYECKUX 3alMCel U KaJeHAaph LBETEHUs] SHTOMO(QUIBHBIX PACTEHUI TapaHTUPYIOT BO3MOXK-
HOCTb ITYEJIOBOAY pa3yMHee KOOPIMHUPOBATH CBOM JICHCTBHS 110 BEACHHIO ACEYHOr0 XO35CTBA U YIIy4lllaTh MEJ0-
cOop ImyTeM BKIIIOUEHHS B IBETOUHBIN KOHBEHEp HOBBIX MHTPOYLIMPOBAHHBIX PACTCHHH, IOJTHEE 3aIIOIHSIOMNX 0e3-
MenocOoopHble nieprobl. C yBEpEeHHOCTBIO MOYKHO HaJEsIThCS, YTO Ha OCHOBE aHaM3a PETYJSIPHBIX MHOTOJIETHUX
(heHOJIOTYEeCKUX 3aIMCeH KXKIBIH MTUEII0BO/T ITACEKH MOXKET CPOTHO3UPOBATH MENOCOOP ¥ BBOJUTH KOPPEKTUPOBKY
B TEXHOJIOTHIO COAEPKAHUS U YXO0/1a 38 CEMBSIMH ITUell.

[MuenoBoxs! macexu OO0 «ITuenoBomueckoe» KpacHoapmerickoro paitona Uysarickoit PecrryOnmku yoenmmmch
1 UM U3BECTHO, YTO, 3HAsI HAYAJIO ¥ KOHETI TOJTHOTO IIBETEHHUS HEKTAPOIBIIbIIEHOCOB, MOXKHO OTPEEIUTh €ro IPO0I-
KHUTEIBHOCTb. B 3aBHCHMOCTH OT CHIIBI MeZOCOOpPa pa3nuyaroT: 6e3Men0CcO0pHBIN EpHo, KOr/ia MYEINHas CEMbs Ha
KOHTPOJIBHBIX Becax IOKa3bIBaeT CHIKEHHE 00IIeil Macchl; OANepKUBAIOIINIT MeocOop, KOria BeChl IIOKa3bIBAIOT
ot 0 1o 0,6 Kr mpuOBLTH, TPU ITOM MEJ B IMUYETHHBIX CEMbSIX HE YBEJIMYMBAETCS B CTOPOHY NPHOBUIM U HE HAKaIlIH-
BaeTCsl B KOJIMUECTBE, JOCTATOYHOM JUIsSl OTKAuKW B BUJIE TOBAPHOTO MEJa; NPOJYKTHUBHBIA MenocOop, Korua KOHT-
POJIbHBIE BECHI ITOKa3bIBAIOT OT 1 Kr 1 OoJiee MpUOBUIN HEKTapa B JeHb. B 3TOM cityuae KOJIMYECTBO 3peioro Mezia B
CeMBbSIX OKa)KEeTCS B JIOCTATOYHOM KOJIMYECTBE AJIsl 0TOOpa M oTKauku. CieyeT OTMETHTh, YTO IJIaBHBIN MenocOop —
3TO CaMblii CHJIBHBIH INPOAYKTUBHBIN MenocOop, Korna OT KakJOH OCHOBHOM 3MMOBAJIONH CEMbU OTKAaUYHMBAIOTCS
MIOJTHOMEIHBIE 3alleYaTaHHbIMU KPBIIIEYKaMH COTOBBIE PAMKHM OT HECKOJIBKHMX Mara3MHHBIX HAJICTABOK MM KOPITYCOB,
YTO U SIBIISICTCS] KOHEYHBIM PE3yJIbTaTOM SKOHOMUYECKOH 3((EKTUBHOCTHU ITACEKH.

Kak BuiHO M3 TOJTy4eHHBIX JaHHBIX, HA UCCIIEOBAHHONW TEPPUTOPHUH MIPUIACETHOTO YIACTKa U B 30HE NMPOIYK-
THUBHOTO MeZ0cO0pa BBISBIEHA IIEPHOIMYHOCTD IBETEHUSI paCTEHHH, OJ1aroapst HATMUIHIO pa3IndHbIX BUIOB. B T0 ke
BpeMs, B TIpeiesiax 0JHOM TAKCOHOMHYECKOH IPyIIIbl TAK)KE BBISBICHBI Pa3IMIHbIE EpHOAbI BeTeHus. Hampumep,
B POJly UBBI, BepOa 3aI[BETACT B CEPEIMHE anpeisi, UBa IypIlypHas — B HaYaJe Masi, a UBa IATUTBIYMHKOBAs — B KOHIIE
Masl, C YEM CBsI3aHa MOCEIIAEeMOCThb L[BETOB MBbI ITuenamMu. ClieayeT OTMETHTh, YTO K CaMbIM PAaHHUM HEKTapOIIbLIb-
LIEHOCaM, KOTOpbIe HAUYMHAIOT IBECTH PaHHEH BECHOM B arpesie Mecsilie OTHOCHINCh MaTh-U-Madyexa, a Takxke Bepoa,
nBa-OperHa 1 MBa BOJIYHHUKOBas. Haualio nBeTeHUs Ipe/ICTaBIeHHbBIX PACTEHUH 3a IIEPHUO]] UCCIICA0BAHU OTIIMYAIICS
cMmenienreM Ha 6 aneit ¢ 2017 va 2018 roa. Ilpu stom, eciu B 2017 rogy Havano MX BETEHUS OXBATHIIO MEPHOJ] C
04.04 (marb-u-mauexa, Tussilago farfara), ¢ 08.04 (uBa mpyroBuanas, Salix viminalis), To B ciemylomeM romy
narupoBka O6buta — 10.04 (MaTh-u-Mauexa), 14.04 (1Ba npyToBuaHas).
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AHanmn3 pe3yapTaToB (QEeHOIOTHUSCKUX HAOIOICHHMH TO3BOIISIET OTMETHTH CMEIIIEHHE TIEPHO/Ia HavYasa [[BETCHHUSI
1 OKOHYAHUS y OCTaJIbHBIX BHIOB pacTeHHi. Ciexyer oTMeTHTh, uTo Kak B 2017, Tak u 2018 rr. BumoBoi cocras
(hyTopel HAa HCCIEIOBAHHON TEPPUTOPHM IIBENT HENPEPHIBHO, 3aKaHYMBAs aBIYCTOM W CEHTAOpPEM: 30JI0TapHUK
oObikHOBeHHbIH (Solidago virgaurea) — 01.09.2017 r. m 28.08.2018 r.; MOPIOBHHK INApOTOJIOBBIH (Echinops
sphaerocephalus) — 05.09.2017 r. 1 20.08.2018 r.

KioueBbie ¢10Ba: mueinnHas cembs, (eHOIOrHs, OHOpa3HO0Opa3ue, IHTOMO(UIIbHBIE PACTEHHUS, MAHBUKYP-
CKasl JINIa, HEKTapOIbLUIbIIEHOC, OCENAaeMOCTh, MEI0COOP, IIBETOYHBIH KOHBEHEP.
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ANALYSIS OF MATHEMATICAL MODELS
OF INVESTMENT STRATEGIES IN THE UNIVERSITY
ON CYBER SECURITY SYSTEMS

Abstract. The article provides an overview and analysis of mathematical models for choosing investment
strategies in cybersecurity systems of informatization objects (IO) as a particular example of educational information
systems (IS). The purpose of the work is the analysis and comparison of known and new investment models for the IO
protection. It is shown that previous researches have often purely economic nature and do not take into account the
trends relating to the introduction of innovative information technologies in the control and decision-making
procedures of the IO cybersecurity tasks. It is shown that the optimal value of resources allocated for the IO protection
and cybersecurity depends not only on the vulnerabilities of IS, but also on the cost of information should be protected.
All this makes it relevant to develop new models for the decision-making support on the IO protection and cyber-
security investment. The task, in particular, can be solved through the use of new information technologies and
computer-based decision support systems (DSS). As a variant, it was proposed to use as a basic mathematical model
for DSS the models based on game theory.

Key words: cybersecurity, information and educational environment of the university, investment, model,
decision support system.

Introduction. Nowadays, information is the most valuable asset for any company or educational
institution. Information and information technologies (IT) have become the basis of all educational and
business processes in educational institutions. Modern universities today are at the forefront of innovative
developments and projects in all areas of human activity[1]. Weak information security in the information
and educational environment of the university (IEEU) can be a serious problem for the reputation and
financial condition of universities.

Modern cyber attacks on important IS, in particular, on the IEEU have contributed to the development
of researches that are associated with the intellectualization of calculations in the field of decision support
for IP and cybersecurity (CS).

Investments in innovative projects, for example, in IT and CS, in many cases are determined by a high
probability of inaccurate calculations. Created in recent years by various decision support systems (DSS)
companies in IT and CS investment tasks have received good responses. Some of these DSSs provide an
opportunity to optimize procedures related to the search for multivariate strategies for the financial
investment of projects in the field of IEEU CS [1,2].

The purpose of the article. The purpose of the work is the analysis and comparison of known and new
investment models for the protection of the information and educational environment of universities (IEEU).

Main part. The most common practical model was proposed by American researchers Lawrence
Gordon and Martin Loeb of the Maryland University in 2002 [3]. The paper describes an economic model
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that determines the optimal amount of investments in order to protect a given set of information. The model
takes into account the information vulnerability for security hacking and the potential loss in case of such
hacking. It is shown that for a given potential loss, a company does not necessarily have to focus its
investments on information sets with the highest vulnerability. Since extremely vulnerable sets of
information may be prohibitively expensive in protection, the companies should better focus their power on
information sets with medium-level vulnerabilities. The analysis also suggests that in order to maximize the
expected benefits from investments in order to protect information, a company must spend only a small part
of expected losses due to a security breach [3].

The model structure is static - decisions and results come at the same time, and dynamic effects,
including the dependence of money on time, are not taken into account. An information set can take various
forms, such as a customer list, a payables book:

A —monetary loss caused by the security breach of the information set;

t — probability of attack, 7 €[0,1];

v — the vulnerability of information, which means the probability that in condition of investment
absence the attack will be successful for 1; 0 <v <1;

z — information security costs.

For the model A = const , although in practice 4 = A(¢) A the value ¢ is a single attack (the simultaneous
attacks are not considered).

Other values are also considered:

Vvt — probability of loss as a result of attacks;

L = tA —potential losses associated with an information asset;

S(z,v) — probability of security breach.

The nature of information vulnerability and information security leads to consideration of the following
assumptions (A1, A2, A3) regarding S(z,v):

Al1.5(z,0)=0 for all z. That is, if the set of information is completely invulnerable, it will remain

ideally protected for any amount of investments in security, including zero investment.
A2. For all v, §(0,v)=v. That is, if there is no investment in information security, the probability of

a security breach due to the realization of a threat will remain unchanged.
A3.Forall ve(0,]) andall z,S.(z,v)<0 and S_(z,v) >0, where S, determines the partial derivative
accordingto z and S_ denotes the partial derivative from S with respect to z . Therefore, as investments

in information security increases, information becomes more secure. In addition, there is an assumption that
for all ve(0,]), limS(z,v) >0, as z — o , therefore, due to the security investment the probability of a

security breach is # times S(z,v) that is, it can reach a zero [3].

The expected benefits from investments in information security, referred to as EBIS (Expected Benefits
of an Investment in Information Security), are equal to the reduction of the expected losses of the company
related to additional security:

EBIS(z)=[v-S(z,V]L. (1

The expected net income from an investment in information security (Expected Net Benefits from an
Investment in Information Security, ENBIS) is equal to the difference of EBIS and the costs of investments:

ENBIS(z)=[v-S(z,v)]L-z. 2)

The optimal size of investment is z (V') at which ENBI§z) reaches the maximum value.

In [3] there were proposed two classes of vulnerability functions that meet the conditions of A1 — A3.
The first class of exponential functions:

14

S (Z,V):W,

3)
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where the parameters « > 0, f>1 are the measures of information security performance (for the given v
and z the probability of a security breach decreases for both, o and g). From the condition

ENBISZ (z")=0 it follows that the optimal amount of investments can be calculated as follows:

1
(Vfoal)——
)= —— £ @

That is, from (4) it follows that z""(v)=0 is for 0 < v <1/ af L . Therefore, the optimal investments

in security for the first class is zero until such the value v does not increase up to v = L With a further
afL

increase of the v threats probabilities, the value ZI*(V), in accordance with (3), increases with decreasing

speed.
The second class of exponential functions:

S[I (Z, V) — VOZ+1 ’ (5)
where the parameter o >0 - the measure of information security performance. From the condition
ENBIS (z')=0 we obtain:

1
—avL(nv)
alnv '

In(

2" (v) = (©)

From (6) it follows that for the second class of functions S(z,V), the function z" firstly increases

and then decreases with increasing of v .

Despite the fact that the Gordon-Loeb model after publication was recognized in the scientific
community and supplemented, both by other authors [4,5,6] and by Lawrence Gordon and Martin Loeb [7],
many issues should still be resolved. The indisputable fact is that the authors of the model for the first time
thoroughly examined the problem and identified the vulnerability function, which is a key indicator of
information security.

We can distinguish the following disadvantages of the model:

1. It depends on the constant growth of cash receipts, the model is a single-phase, so it should not be
used to evaluate companies whose cash receipts can vary considerably. For such companies it is better to
use a multi-phase model. Based on the above mentioned, we can conclude that this model is more suitable
for evaluating large companies that have already exhausted all the opportunities for the growth.

2. Too susceptible to input information, does not take into account changes in dividend policy, share
repurchases, and others.

3. Focuses mainly on the study of the optimization aspects of risks control, which almost minimizes
the possibility of taking into account the real risk object.

4. Discounted rate is greater than the growth of dividend payments.

Wuhenn Shim, on the basis of the work of Gordon-Loeb [3], developed his model of interrelated risks
for two identical enterprises [8]. The author demonstrated that the optimal amount of investments in
cybersecurity with negative external effects will be greater or equal to the optimal amount of investments
with independent risks, and the area of zero investments will be less. If the cooperation of enterprises creates
positive external effects, then the optimal amount of investments in cybersecurity will be greater or equal to
the optimal amount of investments with independent risks, and the area of zero investments will be identical
to the model with independent risks.

In addition, Shim [9] theoretically and empirically proved that financial investments for resisting
untargeted attacks and aimed at damaging the maximum possible amount of susceptible systems will cause
positive external effects, because an increase of financial investments of an organization will reduce the
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risks of other companies connected to the system of this company. As a result, a relationship was depicted
among external effects problems and types of attacks, as shown on figure.

Both of the models discussed above have disadvantages. None of them takes into account the
calculation of the optimal solution in a dynamic mode, in particular the effect of financial investments. For
example, they do not analyze how the intruder changes the strategies of his attacks after the appearance of
additional financial investments in cybersecurity. For each of these models, there is the difficulty of
obtaining data, such as quantitative losses evaluation, threats probability evaluation and evaluation of the
system susceptibility to the intruders attacks. The model of interrelated risks is only suitable for the same
enterprises, therefore it is not suitable for all organizations. Both models are based on two classes of
information system vulnerability functions.

Targeted attacks
Interdependent
Secnritv Risks
Non-targeted
attacks

Communication between external effects and types of attacks

Investments causing
positive external effects

The tendency to

increase the amount
Afinvac trmant

The tendency to
decrease the amount

Af invractmman +

Investments causing
negative external effects

In the work of V.K. Zadiraky and co-authors [10] there was considered a version of the model for
determining the amount of information protection costs that could be useful for organizations in order to
create or to improve their own information security system.

The total expected amount of information security losses ¥ can be expressed as the sum of expenses
S and potential losses b(S):

V=S+b(S). @)
Function (7) can be represented as a targeted one, which should be minimized:
V(S)=S+b(S)— min. ®)

Investment of the information protection costs S should reduce the amount of expected losses b(S)
from a security breach, larger values of § corresponds to smaller values of b(.S):

0<8,<8,=0b(S,)<b(S,)<b(0)=8B. 9)

The formula (9) means that the function A(S) is monotonically decreasing, and therefore the rate of
change b(S) of expected losses of costs is negative:

b(S)<0. (10)

Maximum value of S — costs we obtain in the following way:

1
§ - vB-BT (BT B (1)
v-DoB™)-Y— v A
v—1 v—1

In the work of Glushak-Novikov [11, 12] there was proposed an approach in order to solve the problem
of creating an information protection system with the condition of the complex nature of the attacks and
with the limited resources of the protector in order to create a protection system. According to the developed
model, there was formed an optimization task to decrease the costs for the creation of a protection system
at the presence of information about the attacker and vulnerabilities in the system.
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The object of the study is a distributed information and communication system (ICS) with an open
architecture, which consists of C interacting components involved in information processing. Each
component is described by a set of characteristics, including information processing technology, operating
environment, and others. The specified parameters of the components determine their value for the system,
which will be denoted by g..

Taking into account the nature of the computing environment, each of the components is vulnerable to

certain threats with A acceptable threats. It is assumed that the information about the architecture of the
ICS is opened and is known to the sides of the conflict. In addition, there is given the probability of
successful realization of a threat & against a component of the system C, as well as the probability of
neutralizing the threat by establishing protection mechanisms p. Therefore, random factors that need to be
considered at modeling are influencing the effectiveness of decisions made by an attacker or protector.
Relationships between the protector and the attacker can be formalized using the risk function. The
attacker, by damaging the system, tries to maximize the risk. At the same time, the protector, opposing the
attacker, establishes protection mechanisms, seeking to reduce the risk to a zero. In conditions of limited
financial and technical resources, according to a predetermined model of an attacker, the protector needs to
distribute the means and protection measures so that the risk in ICS was minimal. In terms of game theory,
the risk function is a payment function. The quantitative value for risk assessment is the caused damage Q.,
which is expressed in the form of costs and lost benefits. Therefore, the damage value Q. is caused by a
certain component ¢ equivalent to the value of this component ¢. for the functioning of the system as a

whole. In general, the ratio for the information security risk function R, can be written as the composition
of the probability P of the threat realization & and the caused damage during the realization of this threat

O.. The variable V. describes the probability of neutralizing the threat using the established additional pro-

tection mechanisms [11]:
R, =F.*0.*(1=V,). (12)

One of the features of the confrontation between the protector and the attacker is dynamic character,
since the attack is usually preceded by monitoring the system and intelligence, which must be taken into
account in the model. Therefore, the state of conflict can change over time.

The creation of an information protection system (IPS) according to the developed approach [12] can
be divided into the following stages:

1. Collection and analysis of initial information using expert assessment methods - structure analysis,
vulnerability analysis, threat analysis.

2. Synthesis of the information security system structure. We substitute the initial data obtained at the
first stage into the model. As a result the solution of the obtained problem using the method simplex was
obtained by the relative value of risk R, as well as a set of protection mechanisms that will be optimal
during the confrontation.

The model of confrontation between the two sides, developed within the framework of the RAND
company, is the model of Gross [13], designed to simulate tactical military operations. According to this
model, the conflicting sides have the resources X and Y, and the result of their opposition is determined
by the objective function, which linearly depends on the difference of the invested resources and leads to
the linear programming problem:

i(6,0) =Y iai () =D g max(x, — y,,0) (13)

where k — object number, X, and y,— attack and protection resources at k£ object, g, —a weight coefficient
which expresses the importance of objects or their vulnerability.
The value max(x, —»,,0), the value of which is the larger of the two numbers X, — y, and 0, is the

part of the unit X, that is able to penetrate the protection to the object. Therefore, the value

g, max(x, — y,,0) characterises the success of the attack on the k¢ object. For the applying to information
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security tasks, g, expresses the relative value of information at the & object, and g, max(x, — y,,0) - the
damage caused by information leakage. Since the damage cannot be greater than its cost, it should be
i(x,y)=1 at x—y>1. Consequently, the function i(x,y) has a piecewise linear character. The entire
interval of a variable x, with a constant value of y, can be divided into three zones, bounded by two
limiting values x, and x,, at x <x, we have i(x,y)=0, at x>x, —i(x,y)=1, at x, <x<x, - the
function i(x,)) grows linearly with an angular coefficient g. Taking into account the above

considerations, the objective function, which expresses the damage caused by the information leakage, takes
the form [13]:

i(x’y):Zf’c:ng(xk_yk)ﬂ (14)
Oat xp —yi <0;
where Xk — Yk = Xk ~Vk @t 0<xj —yp <1
lat xj — yj >1.

The task of Gross, which arose during the planning of military operations, has a number of differences
from the considered tasks. Firstly, the objective function has a discrete nature, since it determines the amount
of units that broke through the protection or that destroyed the attack or protection. Secondly, these units in
each episode of confrontation are the same for attack and, accordingly, for protection. The uniformity of
objects greatly simplifies the solution of the problem, but limits the conditions of the confrontation.
However, the main disadvantage of the Gross model is the piecewise linear character of its objective func-
tion, which, of course, cannot correspond to real conditions. For this reason, the Gross model, at its simpli-
city, is used only to approximate the objective function and to obtain results at the first approximation [13].

The research [14] describes the study of cyber attack on the information sphere by Grischuk R. V. An
assessment of the cyber attacker's capabilities during cyber attacks is carried out using game methods for
cyber attacks analysis.

The author reviewed the non-cooperative cyber attack 4 of n cyber attack players on information
systems:

A= <N’ {xi }ieN, {fz (%) ey }> ) (15)

where n — the amount of cyber attack players that is defined on the set N ,n e {N },N = {1,2,...,n}; i— the

number of cyber attack player, i e {N }; X,— i cyber attack player strategy, x, e {X l.}; fi(x)—afee of i

player of the cyber attack A at choosing by »n players their own strategies x of the cyber attack x € {X }
The fee for a successful cyber attack of the i player has the form of a quadratic function:

filx)=xMOx", (16)

where M — symmetric scalar quadratic matrix, x" — column vector.
The aim of a cyber attack for i player in a cyber attack is to choose such a strategy x, € X, when the

success of the implementation will be greatest:
f,(x) > max. 17)

This model does not take into account the impact of investments on the choice of the optimal solution,
however, the researchers demonstrate how the developed game analysis methods allow to evaluate both
single and group cyber attacks. This allows to receive guaranteed and reliable estimates of the information
security level from cyber attacks on the information sphere.

Works O. E. Arkhipov [15, 16] study the use of “attack-protection” economic value models for risk
assessment and research of the effectiveness of investments in information security.

There was considered the situation that arises when an attacker 4 implements a threat 7 with respect
to a certain information resource / that belongs to the side B . It is assumed that D - the total cost of
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expenses of the attacking side A4 for the implementation of the threat 7', g - the resulting "benefit", the

value of which is determined by the value of the resource / for the attacker. The damage incurred in this
situation by the side B (the owner of the resource /), that is, the cost of the resource from the point of view
of'its owner, is estimated by him as ¢, and the total cost of the implemented complex of protective measures

is equal to c.

On the basis of this information, it is possible to create a logical-heuristic scheme for expert estimation
of probabilistic characteristics used to calculate information risks. The net income of the attacker in case of
a successful threat 7 is Q=g — D . If the value g of the resource / for the attacking side 4 is significant,

in particular, if g >> D it can be assumed that the attacker will try to use any chances to realize this threat.
On the contrary, for small values of g the economic motives for the occurrence of a threat 7 are practically
absent: at 0=0 (or g =D) an attack of a resource becomes impractical, in this case P =0.For g<D an

attempt to realize the threat 7 loses all economic sense. Based on these considerations, in [15] there is
proposed a relationship:

p=2_1-2 (18)
g g

which can be used to estimate the approximate values of the activation probability (occurrence) of the threat
T . In the general case, the probability of a threat 7' realization is a composition of:

5 =Rk, (19)

where P - the probability of use by an attacker successfully the information system vulnerabilities (IS or

I0) containing an information resource /. The probability value P, depends on the degree of IP protection,

which, in turn, is determined by the volume of investments in IPS, which with a certain approximation is
taken into account by the relation [16]:

p=—1 (20)

g+sc’

where s — the coefficient by which the level of investments efficiency ¢ in the information protection
system is determined, namely: the larger the value s is, the lower, under the condition of the same

investment volume of ¢, the probability value F.. From the formula (20) it is obvious that at the absence
of critical information in IS (that is ¢ = 0) the probability is P, =0. When the cost ¢ of a resource I is
high or very high, however, the costs on the creation and operation of IPS are low, that is g >> sc, the
probability is P, — 1 . If the owner of the resource / pays enough attention to its protection, the values ¢
and sc are proportionate, P, <1.In general, the probability value B, at ¢ = const grow with a decrease in

the level of IPS investment ¢ and vice versa, increase with the growth of their volume. Formulas (18), (20)
allow to create an optimization scheme, according to which it will be possible to draw conclusions about
the effectiveness and feasibility of investing in IPS. For this, it is assumed in [16] that with a zero investment

in IPS P =1 the output information risk is R, = Pq . Investing in IPS the costs ¢ (under the condition
of rational costs of these funds for the needs of protection) leads to the fact that the probability of successful
execution of vulnerability becomes less than 1, that is P, <1. The residual risk in this case will be equal to
R = PPgq, the amount of losses that could be prevented — R, —R = Pg—PPq=(-P )Pq and the
corresponding "income" - A, =R — R, —c=(1-P)Pg—c.

The economic value model is based on the results of the analysis of the real indicators of the
organization’s information system security level, information security requirements, requiring the use of
real information risk control mechanisms, taking into account economic trends, and then allows to hope to
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achieve more objective results at assessing the optimal investment volume in the information protection
system.

The cost-based “attack-protection” models also provide an opportunity, on the basis of specific infor-
mation about a real organization, to check whether the funds invested in the information security of this
organization are sufficient in volume.

Levchenko and co-authors in works [17,18,19,20] proposed a mathematical model that provides for
the use of the objective function i(x;)), where i is assigned to the total amount of the lost information
cost, x and y isthe i attack and protection resources, respectively. This function in general terms has the

form:

i(6,1) = i (6,3) =18 P (5 0) [ (%, ), @1)

where k = 1,/ — the object number; g, —amount of information on the object; p, — probability of attack
on an object; g, (x;y) — the probability density of allocation of attacks resources x on k object; f,(x;y)

— dependence of the share of lost information on the ratio of x and y, which can be considered as the
probability of information loss at given values x and y.
Two classes of functions are proposed as dependencies. f, (x,y):

a(x/y)"
range f(x,y) b/ y) 1’ (22)
exponential f(x,y)=d(l- e ), (23)

where the parameters &, b, ¢, d , n, m take positive values and determine the position and slope of the
curves.

The work [17] proposed two possible types of dependencies g(x) in the form g(x) = Nx"e"* : the
Maxwell distribution g,,(x) = Nx’e™™™ and the Rayleigh distribution ¢ ,(x) = Nxe "™ , where N is the

normalization coefficient and the constants 7, & determine the position of the dependence maximum and
the degree of its asymmetry. Comparing these distributions, their essential difference lies in the fact that for

the g,,(x) in the initial area x>0 the convexity is directed downwards and for ¢ ,(x) - upwards.

The given values allow the managers of a company or an educational institution to conclude that the
allocated funds are sufficient or expedient to increase them. This depends, of course, on the permissible
values i(x,y), which, in turn, are determined from the subjective assessment of the top manager and his

risk tendency.

Also, in order to invest cybersecurity, there are created new models based on game theory. One of these
models is the Akhmetov-Malyukov model.

The Akhmetov-Malyukov model [21] describes a model for cybersecurity systems investment. The
pure strategy of the first ally-player is the function u:7T - [0,1]- [0,1]—) [0,1], setting to the state of the
information (position) (z, (z1(0),z2(0))) the value u(t, (z1 (O), z, (O))) 0< u(t, (z1 (0), z, (0))) <1, where u is
the control parameter of the first investor; 7- time parameter; z, - the value of the financial resource of the
first investor; z, - the value of the financial resource of the second investor. With regard to the awareness
of the opponent player (within the framework of the positional game scheme), no assumptions are made,
which is equivalent to the fact that the opponent player chooses his control action u(t) based on any
information.

For any moment of time f, following conditions are met: «, (t) =a,;a, (t) =a,; B (t) = B;
ﬂz(t): B lﬁ(t): ns rz(t): r,. We denote: g, = (1 _ﬂl)'(al +”1)_1; q, = (l_ﬂz)'(az +r2)—1,
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where o, — the coefficient determining the interest fee for the financial resource of the second investor to
the first investor; «,- the coefficient determining the interest fee for the financial resource of the first
investor to the second investor; /3 - the coefficient determining the share of repayment of the debt of the
first investor to the second investor; /3, - the coefficient determining the share of repayment of the debt of
the second investor to the first investor; 7 - the coefficient determining the share of return of the financial

resource of the second investor to the first investor; 7, - the coefficient determining the share of return of

the financial resource of the first investor to the second investor; q*- the coefficient that determines the
equilibrium beam.

In [21], there was proposed a model for a decision support system module for mutual investment in the
cybersecurity systems of a situational transport center. The model allows to predict the results of investment
and to find strategies for investment process managing. Unlike the existing solutions, the proposed model
gives specific recommendations at choosing strategies in the investment process of a protected situational
center creation. With an unsatisfactory forecast, a flexible adjustment of the parameters of the investment
process is possible in order to achieve an acceptable financial result by the sides [21].

Analysis of mathematical models of investment strategies for cybersecurity systems showed that fixed
assets and forces are applied to the issues of determining the amount of investment in order to protect
information systems (table). In addition, existing models rarely take into account how the intruder changes
his cyber attack tactics in response to additional investments in information security. There are difficulties
in obtaining data for models, such as a numerical assessment of the caused damage, the probability of threats
and vulnerabilities.

Mathematical models of investment strategies for information security

Comparison criteria Gordon- Wuhenn Arkhipov Levchenko- Zadiraky ?\}[(;mﬁlt(?)\\/;
p Loeb model | Shim model model Prus model model m(}; del

Calculation of the optimal

S . - - + + - +
solution in a dynamic mode
Object Vulnerability Accounting - - + + - -
Resource allocation optimization + + — + - +
Security means accounting + + + + + -
Attacking means accounting - - + + - -
The difference between positive 3 . B B B B
and negative effects
Accounting of the cost of each B 3 . 3 3 B
protection

Conclusions. It is shown that the disadvantage of most of the considered models is the lack of specific
recommendations on the formation of strategies for financial investments in protection and cyber security
systems.

There is justified the need to develop new models of DSS, which will allow finding optimal strategies
for financial investments in information protection and cybersecurity of the information and educational
environment of universities.

It is shown that the DSS in the investment problems of IEEU CS can be created on the basis of the
application of mathematical models of game theory, which make it possible to find rational investment
strategies.
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B. B. Axmetos!, B. A. Jlaxno?, A. b. Anpanosa’®, JI. M. Keiabipaaunad, JI. JI. Ilnucka®

"Ecenos yausepcureri, Akray, Kasakcran;
2V KpanHaHEIH OHOPECYpCTap JKoHe TaOMFATTHI Maiifanany YITTHK yHHBEPCHTETI, Kues, Ykpaunna;
3AGaii ateiHmarsl Kaszak yITTBIK NeIarorukaiblk yHUBEpCHUTeTI, Anmvatel, KasakcTan

YHUBEPCUTETTEPIIH KUBEPKAVITICI3IK )KYHECIHE MHBECTUIIUSAJIAY
CTPATEI'USAJIAPBIHBIH MATEMATHKAJIBIK MOJEJIBAEPIH TAJIJIAY

AnHoTanus. Makaiaga oKy OpBIHAApBIHBIH aKmapaTThIK KyienepiHiH (AXK) keke MpICanbl pPeTiHAE aKia-
partaHaplpy o0bekTinepiHin (AOO) kudepKayinci3mik )XyHeciHe HHBECTUIMSIIAY CTPATETHCHIH TaHJay YIIiH Mare-
MaTUKAJIBIK MOJEJbJepPre LIONy JKOHE Taljay jkacairaH. bimim Oepyae aiablHFbI KaTapibl MUQPPIBIK TEXHOJO-
THSIAp/bl KBUIAAM HMIEPEeTiH OKY OPBIHAAPBIHBIH aKIAPATTHIK JKYUENEpiHIH KYMBICHIHA JCCTPYKTHBTI apayiacy
CaHBIHBIH OCYi KaFmalbIHIa Oocekere KaOUIETTUIIK OHE TaOBICTHI AaMyJIBIH HETI3Ti MIapThl aKMapaTThl cayaTThI
KYpBUIFaH KOPFay aKmaparrapbl 00Iybl MyMKiH.

KymeicteiH mMakcatel - AOG-iH KOprayra MHBECTHISUIAYIBIH OENTiIi ’KoHE >KaHa YATUIEpiH Tanaay >KoHe
CaNBICTHIPY. AJABIHFBI 3€PTTEYJIEp JKUi Ta3a SKOHOMHKAIBIK cHIaTKa ne koHe AOO-HiH KuOepKopray MiHAETTepiH
OaKpIay JKOHE IIEIIMICp KaObuiaay paciMaepiHe HHHOBALMSUIBIK aKIapaTThIK TEXHOJIOTUsIAPAbI CHII3yre KaThICTHI
ypAicTepii ecKepMei.

AxnaparTassipy 00bEKTIIEPiHIH XKoHE YHHBEPCUTETTEPIIH KNOEpKayinci3airine Kap Kbl calibIMIapbiH Oaranay
eceOiHe maiaNaHbUIaTBIH HET13T1 MOACTBACPTe XKaH-KAKTHI Taaay kacaiisl. ['opnon-Jloeba Momesi Taaqas Ibl, 01
Kayinci3mikTi Oy3y YVIIIH aKnapaTThIH OCAJIBIFBIH JKOHE OCBIHAAW Oy3y KargaWbIHIA JKOFAITY BIKTUMAJIBIFBIH
eckepeni. ConsIMeH KaTap e3apa OaitmanbicTl Toyekenmep ymiH B. Illmm monmempnepi, B.K. 3agmpax, ['mymak-
HosuxoBa mozmenbaepi 3usHKeCTiH MaOybUITApEIHBIH KEIICHII CHUMATHI JKOHE KOpFay JKYWeciH KYpyFa KOpFayIbl
peCypCTapbIHBIH MIEKTEYIIITT MapTHIMEH aKIMapaTThl KOpFay XYHeciH Kypy OOWBIHIIA MIiHAETTEpAi IIeNry omici
YCBHIHBUTFaH. Op TYPJIi aBTOPIApAbIH OacKa Ja MOJebAepi KapacThIPbUIFaH.

YHHUBEPCUTETTIH aKnapaTThiK-Ou1iM Oepy opracwkinnarel (BBAXK) moamiMerTepain onci3 KOpraiaybl YHHBEPCH-
TeTTep/iH Oe/esi MeH KapKbUIbIK JKaFdaibl YIIIH MaHbI3/Ibl IIPOOIeManap/bIH naiijga 6onybiHa ceben 60ybl MyMKiH
€KEeHI aHbIKTAJIJIbIL.

AOO-iH Kopray MeH Kubepkayirncizirine OeJiHETIH pecypcTapIblH OHTAMIbI MOHI aKNapaTThIK )KYHEHIH oca-
NIBIKTapblHA FaHA €MeC, KOpFayFa j>KaTaThlH aKMapaTThIH KYHbIHA Ja OaiaHBICTBI eKeHIIri kepcerimi. OChIHBIH
OapIBIFBl aKMapaTTaHIBIPY OOBEKTIIEPIH KOpFay MeH KHOepKayinci3zirine MHBECTHIMsIay OOWBIHIIA MIenriMaep
KaOBUIIAy bl KOJIJAY YIIiH jKaHa MOJEIBICP/l 93ipieydi e3eKTi eTeni. MiHAeT, aTam alTKaHa, j)KaHa aKIapaTThiK
TEXHOJIOTUSIIAp MEH HIenriMaep i Kaobuiaayasl KosnayabpiH koMibsrotepiik sxyienepin (ILIKKXX) konnany Herizinme
menriryi MyMkiH. Hycka peTiHae YCHIHBUTFaH, IISIIiM KaObUIIayAbl KOJaay JKyHdeci yiiH 0a3aiblKk MaTeMaTHKAIIBIK
MOJIENTb PETiH/e, OWBIH TEOPUSACHIHBIH HETI31HAEe MOJCIbII Maiaanany.

AKTMapatTThl KOpFay KYHeciHe KoHe aKImapaTTaHABIPYIBIH OpTYPIli O0bEKTLIepiHiH KHOepKayimnci3airine, OHBIH
ilIHAe OKY OpBIH/APbIHBIH aKNapaTThIK XKyiieJdepiHe HHBECTHLIMIIAY THIMJUTITIH Oarajay YIIiH Kojiia 6ap MOAeb-
Jiepre Tanjay xacanupl.

Ocphl canaiarbl 3epTTEYJIEPIiH KOMIIIIrT KOpFay KYyHEeCiHe KapKbl KapaXKaThblH CATYbIH OHTANIbI CTpaTerus-
JapbIH 1371eCTipy MiHAETIH 3KOHOMMKAJIBIK TYPFBIAAH KOIOFa FaHa Ha3ap ayAapbUIFaHIbIFbl KOHE WHBECTHUIMSIIBIK
)obaap yIIiH OaKplIay KoHE HMICIIiMACP KaObuiaay paciMIepiHe aKmapaTThIK TEXHOJOTHSIIAP/IbI HI13YTe KAThICTHI
ypAicTepai ecKepMereHi KopceTiirex.

Tyiiin ce3xep: kubepkayinci3gik, yHUBEPCUTETTIH aKIapaTThIK-OiniM Oepy opTachl, MHBECTHLIMSIIAY, MOJIETb,
IIenriM KaObIIay el KOJIay sKyieci.

B.b.AxmetoB!, B.A.JIaxno?, A.B.Agpanosa’, J.M.Keiapipaauna’, JI I Ilincka?

'Vuupepcurer Ecenosa, Axray, Kasaxcran;
HarnoHa bHBIH YHUBEPCUTET OHOPECYPCOB U IIPUPOIONIONF30BaHNs YKpanusl, Kues, Ykpausa;
2
SKa3zaxCKuii HallMOHAIBHEIN IEIarorMIecKiii YHUBEpCUTET UMeHH AGast, Anmatsl, KazaxcTtan

AHAJIA3 MATEMATHYECKHUX MOJIEJIEM CTPATETMii ”HBECTUPOBAHMS
B CUCTEMbI KUBEPBE3OITACHOCTH YHUBEPCUTETOB

AHHOTanus. B craThe BBINOIHEH 0030 1 aHAIN3 MaTeMaTHYECKUX MOJIEIIeH [UIsl BRIOOpa CTpaTeruii MHBECTUPO-
BaHMS B CUCTEMBI KnbepOe3onacHocTH 00bekToB nHpopMaTuzau (O6U), kak yacTHOTO NprMepa HH(GOPMaMOHHBIX
cucrem (MC) yuebnbIx 3aBeneHunid. [TokazaHo, 4TO B yCIOBHAX pocTa KOJMYECTBA AECTPYKTUBHBIX BMEIIATENbCTB B
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paboty MC yueOHBIX 3aBEeIeHHI, KOTOPBIE CTPEMHUTEIHLHO OCBAMBAIOT TIEPEIOBBIEC IU(PPOBLIE TEXHOJIOTHH B 00pa3o-
BaHWM, OCHOBOIIOJIATAIOIINM YCJIOBUEM KOHKYPEHTOCIIOCOOHOCTH M YCHEUIHOTO Pa3BUTHUS MOXET IOCIYKHTh
IrpaMOTHO BBICTPOCHHAA 3alllUTa l/IH(l)OpMaHI/II/l.

Llem) pa60TI)I — aHaJIu3 U CPaBHCHHUEC U3BCCTHBIX U HOBBIX MAaTEMATUYCCKUX MOﬂeﬂeﬁ HWHBECTUPOBAHUS B 3allIUTY
o0bekToB MH(MopMaruzanuu. [lokazaHo, 4TO NMPEIIECTBYIONINE UCCIEIOBAHHS YAaCTO HOCIT YUCTO AIKOHOMHYECKHUI
XapakTep W He YYUTHIBAIOT TEHACHIINH, Kacalollnecs BHeIPEHNs NHHOBAMOHHBIX HH()OPMAaLMOHHBIX TEXHOJIOTHH B
IpoLeaypbl KOHTPOJIS ¥ IPUHATHS peleHni B 3a1auax kuoep3amutsl O6H.

BrinosHeH BcecTOPOHHMH aHaIN3 OCHOBHBIX MOJIEINIEH, HCIIOJIb3yEMBIX B 3a/1aue OLEHKN (PMHAHCOBBIX BJIOYKEHHUH
B kubepoOe3omacHocTs OOU, 1 yHUBepcuTeTOB, B YacTHOCTH. [IpoaHanu3upoBansl moaens ['opmona-JIoeba, koTopas
YYUTHIBAET YA3BUMOCTH HH(OPMAIMH JUIS B3IoMa O€3011aCHOCTH M MOTEHIINAIBHYIO IIOTEPIO B CIIydae TaKOTro B3JIOMa.
Taroxe paccmoTtpensl Mogenu B. [lluma ans B3anMocCBsI3aHHBIX puUCKOB, Moaens B.K. 3agupaku, monmens [mymmaka-
HoBukoBa, B KOTOPOH MpeAnoKeH MOAXOJ K PEIICHHIO 3alaud IO CO3JaHHI0 CHCTEMbI 3alIUThl MH(OPMALUH C
YCIIOBHEM KOMITJIEKCHOT'O XapaKTepa aTak 3J0yMBIIIIEHHUKA U OTPAHHYCHHOCTH PECYPCOB 3aIUTHHKA HA TOCTPOEHHE
CHCTEMBI 3aIIUTHI. PacCMOTpPEHBI U IpyTHe MOJEIH PA3IUYHBIX aBTOPOB.

YcraHOBIEHO, 4TO ciabast 3alHIEHHOCTh JaHHBIX B HH()OPMaIMOHHO-00pa30BaTeIbHOM Cpejie YHUBEPCUTETA
(MOCY) MOKeT HOCIYKHUTh MOSBICHUEM CEPbE3HBIX MPOOJIEM Il PelnyTalu ¥ (MHAHCOBOTO COCTOSHHSI YHHBEP-
CUTETOB.

[TokazaHo, 4TO ONTUMaIbHOE 3HAUCHHE PECYPCOB, BBIACISIEMBIX Ha 3aIIUTY U knOepOe3onacHocts OO0M, 3aBucHT
He TOJNBKO OT ys3BuMocteil MIC, HO M OT cTomMOCTH MH(OpMAIHHU, KOTopas IOIeXHT 3amuTe. Bee aTo nemaer
aKTYaJIbHBIM Pa3pabOTKy HOBBIX MOAEIEH IS MOIJEPKKH NMPHUHSTHS PEHICHUH 10 MHBECTUPOBAHHUIO B 3AIIUTY U
kubepoOe3omacaoctr OOM. 3amada, B 4aCTHOCTH, MOXKET OBITh pEIIeHa HAa OCHOBE NMPHUMEHEHHS HOBBIX MH(OpMa-
MOHHBIX TEXHOJIOTHH W KOMITBIOTEPHBIX cHUCTeM Tojiepxkku npuHsatus pemenuii (CIIIP). Kak BapmaHT mpemio-
YKEHO, UCTIONIL30BaTh B KadecTBe 0a30Boi Marematuieckor moaenu s CIIIIP, moaenn Ha OCHOBE TEOPHUH UTD.

BeImonHeH aHanu3 UMEIOMMXCs MoAeNer Ui oleHUBaHUS 3()(EKTUBHOCTH WHBECTHUPOBAHUS B CUCTEMBI 3a-
IUTHI HHPOPMALMHK U KHOEpOe30I1aCHOCTH PA3INYHbIX 00BEKTOB MH(POPMATH3ALMH, B TOM YHCiIe, HHYOPMALMOHHBIX
CUCTEM YUYCOHBIX 3aBEIICHHIA.

[TokazaHo, 4TO OOJILIIMHCTBO MCCJENOBAaHUN B JAHHOW OOJIACTH aKIEHTHPOBAHO JIMIIL HA 3KOHOMHYECKOM
IIOCTAHOBKEC 3aJla4yM ITIOMCKa OIITHMAJIbHBIX CTpaTeFl/Iﬁ BJIOKCHUA (bI/lHaHCOB])IX CpCACTB B CUCTCMbI 3alllUThl U HC
YUUTHIBAIOT TEHJACHIIMH, KAacarollyecss BHEAPEHHS HH(MOPMAIOHHBIX TEXHOJOTHI B MpOLEAYpPHl KOHTPOJIS H
NPUHSTHUS PELICHUH 1JIs1 HHBECTHIMOHHBIX TIPOEKTOB.

KroueBsbie ciioBa: knbepbe3onacHOCTh, HHPOPMAMOHHO-00pa3oBaTenbHas Cpejia yHUBEPCUTETa, HHBECTHPO-
BaHME, MOJIEIb, CHCTEMA TTOAACPKKU MIPUHATHS PEILICHUH.
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THE CONCEPT OF "PLANTS" IN KAZAKH
AND ENGLISH TOPONYMIC SPACE

Abstract. The purpose of this paper is to present and exploit fundamental information, such as semantic meanings
and geographical features, of phytotoponyms (a type of toponym that includes plant names) in Kazakhstan and the UK
(United Kingdom). Toponymy data for this study were obtained from the place names database of Kazakhstan and the
UK (United Kingdom). The results showed that the most common plant names recognisable in place names are
common plants that have a close connection with daily life and positive morals in Kazakh and English culture and
literature. The occurrence of plant names can reflect the characteristic plants of a city. The vegetation coverage rate
where phytotoponyms are located is higher than that in non-phytotoponym areas. Altitude has a stronger correlation
with the number of phytotoponyms than slope and vegetation coverage degree. The toponymic image of the world can
be characterized from two sides as the relation to the ethnos (nation, nationality) and to the person (toponymic person,
representative of the nation). A phytotoponym is also defined as a unit of vocabular relating to the area of spatial
relationships and reflecting the location of a particular specified object.

Key words: Kazakh, English, toponymy, phytotoponymy, culture, concept, plants.

Introduction. The RK President writes: "Even largely modernized societies have cultures and tradi-
tions which are rooted long in the past. The first condition for successful modernization is the preservation
of national culture and tradition" [1,165]. Thus, relevance of the topic is determined by presence of the
“national code” on the basis of toponymys of English and Kazakh nations.

Modern directions of research of Kazakh and English toponyms are characterized by the possibility of
comparative study of Kazakh and English toponymys from the point of view of ethnolinguistic,
linguocultural, semiotic, cognitive, functional and other scientific paradigms. A word having a status of
concept naming is lingual symbol fully and exactly defining the content of a concept [2,177]. Depending on
the complexity and versatility of onym units, it is advisable to investigate to some extent the polypara-
digmatic phenomena of the Kazakh and English onyms, since polyparagatism allows to identify and describe
complex and diverse phenomena associated with the dialectical relations of language and culture, language
and consciousness, language and Ethnology, language and semiotic systems in proper names.

In many cases, toponymical data give an idea of the distribution of various plant formations and species
of flora. Being an important natural direction, as well as being one of the main sources of the population's
survival, the plants are reflected in the toponymy of many regions of the earth [3,90].

In the work A.V. Superanskaya: "onomastic space can be divided into different fields within itself
(anthroponymy, toponymy, zoonymy, phytonymy, cosmonymy, astronomy)" [4,9].

The famous Soviet zoologist A. "the Geographical map of Kazakhstan is speckled with Kazakh names
of rivers, lakes and tracts associated with the names of various plants, which indicates the great role that
flora played or plays in the life of the country's landscapes" [5,149].

In the esthetic world of the world of plants, the potential of plants is the most important place - they are
the measure of the life, the life of the beast [6,163].
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In addition, one of the features of English place names is its flora. Such place names often originated
in ancient English and modern forms have undergone linguistic changes. Elements of ancient English place
names called plants were used in the forms Old English language. Therefore, toponyms from the names of
plants were difficult to determine without studying their etymology [7,1].

Among the toponyms created by the name of flora and fauna of the Kazakh and English peoples, there
are names of civilizations in which there is history and life.

In Kazakhstan and the UK’s different landscape and climatic zones and mountains, spacious plains,
hilly plateaus and steppe desert, scaly sands and fields of lakes, along the river, know the property of every
plant that is needed to cattle that growing in the forest regions, because of the large number of plants’ name
in the Kazakh language, setting the names of land and water has a lexical basis. The landmarks and tokens
of the nomads’ living environment include natural sites - mountains, groves, prominent trees. There is no
rigid boundary between a nomad and a surrounding environment, the ethnos and nature relationship can be
found not ‘in just a cultural adaptation to the habitat, but also in value-based orientations related to its
protection’ [8,104-105].The names of plants, which are considered on the onomastic level, are most often
found in Kazakh toponyms. From a cognitive point of view, phytotoponyms can’t only be considered as
related to animal husbandry, because land and water names and many other linguo-cultural concepts,
notions, motivational foundations which are connected with plant are also considered. In general, there are
various cognitive information related to beliefs, animal husbandry, aesthetic taste, geographical positivism
(the language of physical and geographical features of the natural object), mythical knowledge, etc. in the
multilevel structure of the onomastic "plant" concept. The disclosure of the encoded type of this information,
identification origin of plant names on the onomastic level, names and to find their cognitive bases-is to
analyze the lingua onomastic concept of "plant".

Materials and methods. One of the multilayered levels of the concept of "plant" is mythological
(mythical) level or layer. At this level there are two mythophytes - Baiterek and Shokterek. About these
poplars many legends and stories are mentioned in modern fairy tales, epos, and myths.

According to cognitive concepts, it is possible to assume that such as the phytonyms Baiterek and
Shokterek appeared of the ontological basis of toponyms such as Zhalgyztal, Terek, Terekty, Aulieagash,
Jidely, Baysin. Equation person (the father, the grandfather, the man, the girl (for example, the name of
Shynar), with Baiterek and tree may be related with function and the meaning of the tree as "life-giving".
As for Kondybai's research: "The tree that grows is not just the" global tree ": there are other mythical
functions that give mythological cognition to the tree, and other names. One of them is the "tree of life", a
tree that gives life, saves life or creates life. This is also a global tree, but the main focus is on its function
of "give a life". So the tree has the following properties and functions.

1. It is the Creator, Greatest mother. That is, a woman is the woman's femininity.

2. It is a living warehouse, so the soul of a human being (the common living creatures) are saved on
that tree (branch, leaf, etc.) Wood disseminates the genes (live) by certain method.

3. It is the guide of life time (general time). He determines how many years do people live, how they
live that life and he save his note what happened.

4. Tt is the human’s old ancestor.

In general, the image of the tree of the universe is related to marital relations, continuity of generations,
and genealogy [9,477].

Within the aforementioned concepts, toponyms associated with the "tree" must have originated very
early, but after a long time the main motivational motives are forgotten or other motivational bases which
is connected with "tree" were appeared (for example, Yemenbay — "with the superstition to be strong and
huge like oak tree," etc.).

In ancient "traditional" toponymy, the names of land and water which is taken from the names of plants
in shortly may be explained "connected" with "poplar" (or pine tree, ling, spirea, sage etc.) and other names
of plants. So from cognitive point of view, the motivational basis of those toponyms were not considered
and analyzed.

In Kazakh toponomy the cult of trees and the beliefs connected with a tree (poplar, jide, pines, trees,
etc.) created the oldest mythical layer and it was a sensational cause for appearance of some phytotoponyms.
If we taking into account, the concept of "plant”" is multilayered cognitive model or a structure, we do not
doubt that the oldest layer is a layer of mythical cognition.
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From a diachronically (chronological) point of view, "historic" layer take place after the mythical layer
in the concept of "plant". The main features of the conditional "historical" layer, in our opinion, from the
point of view of the need for people's lives to look at the common flora.

The phytotoponyms of Kazakhstan are also mentioned in the names of settlements. For example,
Almaty toponymy- the first data about the toponim are found in Oirat (Dzhungar) chronicles of the 17th
century. At the time this region of modern Kazakhstan was under the Dzhungarian administration. Gurban-
Alimatai ("three apple-growing gorges") form can be considered as a witness of that historical period.
Karaganda-city’s name comes from the Kazakh word: "kaparan", which means "acacia" and in this
translation "acacia" means bush plant. Taldykorgan-name of city is translated as "hills are surrounded by

nmn

trees". Shymkent - a component of the "shim/chim" in history versions were available like "gem", "yemen-
ren", "unmunp", "ynmMuHbrens” and In Iranian language it means "grass". Saryagash is the "yellow tree",
the form of the types’ name of Barbaris tree in the Kazakh language.

The next layer of the Kazakh toponyms (gray, flax, cypress, etc.), which were made in connection with
plant names. There are possible no names to create several concepts. Only the Baikumbyr toponym,
probably bai+kum+byr, should be united. It images to some maps as Baikumker. For that you need to
understand the original meaning of the word. If the original name is incorrect, it is so hard revealing its
meaning. For example, in the encyclopedic reference book, "The Name of the Earth- Country Letter."
Baiturasai toponym is written as Baiturasai in some data. The Berikornneu> Barkorneu, the Berikernaya
Orion, belonging to the Almaty suburb system, does not dispute that the name Berktorneu is the name of
the "all-round high hill". The adjective "raggy", like all adjectives, can only be fully understood when it is
combined with noun: "raggy calf, raggy wool, raggy dog, raggy carpet, raggy whiskey" [10,101]. It is not
difficult to notice that meaning of the word "raggy" in the phrase is "woolly, wool, moppy". So it means the
word "raggy" participate in toponomy with this meaning. However there are no many toponomies that made
with adjectives in analytical way. This is what we are considering together with the four colors names - due
to the presence of rare specimens. Barak + kol (Akmola region, Sandyktau district) Barak + Sor (Dzhan-
gildin district, Kostanay region) Barak + shikan (588 m, EKR, Zharma district). Since Barrak anthroponyms
were actively used, because of these three samples may also be anthrotoponym. If it is not made by person’s
name it is quite possible to be in the meaning of the Barakkol is a "reed and large lake of the shade"; Baraksor
“herbaceous herb” Barakshian "vegetable, cherry-shaped hill". 192 Spatial examples of land and water
names. 6) The name Baia + a noun in the southern regions of the country there is a dialect for the leaf
"vegetable leaf grows high, year" [11,175]. It should be based on the word "plant stem" [12,643]. So this
substance can be used as a geographical term for the toponymy in the local area.

The toponymic system of England is distinguished by inertia, conservatism, and being archaic.

The earliest English phytotoponyms based on phytonymic names are related to the period during which
rivers or small areas are planted in the forest and people are completely dependent on nature. As a result,
the designating terms of natural objects were transferred to different settlements. According to Abregov,
exploring toponymy which is associated with the flora, we can identify interesting facts about replacement
names from other territories and about the lost features of the landscape of a certain place [13,90].

Plants played an important role in the Anglo-Saxons life which is the English people's ancestors. The
vast majority of Anglo-Saxons lived in rural areas and engaged in agriculture, but urban residents were very
dependent on plants. Plants have been an important source of food and human life. Anglo-Saxons lived in
wooden houses, which keep the heat in winter, they burn the fuel, traveled on wooden boats and cart and
they ate their own food with wooden bowls. In agriculture also provided textile and linen, and able to
produce the threads needed for thousands of purposes.

Phytotoponyms, made in the ancient English language of Great Britain consists of the following
elements: «ac, acc, ock» oak will be reflected in the names of the following settlements: Accrington, Acomb,
Acton, Matlock; "firth, frith" -can be noticed in their names of wood, such as forest locations, Holmfirth,
Chapel-en-le-Frith; "Shaw" - forest Openshaw, Wythenshawe, Shaw; "weald, wold" - high wooden forest
Wealdstone, Stow-on-the-Wold, Southwold, Easingwold, Methwold, Cuxwold, Hockwold;

A large group of toponyms in the Shropshire County of England consist of names that go out of plants
and trees names. If we see the different names of trees in the county territory, we can notice that there were
different trees. For example, in the ancient English language "ash" tree is named four different names: Nash,
Aston, Ashfields, and Ash Magna. In its turn, these names are found in the list of toponymys. Anchovy trees
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have also grown in this area, which can be noticed in the list of English toponymy as Betton « in Old
English language béce "ambush" + old English language tn certifies toponymy like "address". Toponyms
found on the territory of Shropshir include the names of such tress as sponges, oaks, wicker, olive trees and
hawthorns which grow in that area: For instance, Linley < old English language lind "lime tree" + 18ah
"territory"; Acton < old English language ac "oak" + old English language ttin "address"; Bromfield < old
English language brom "wicker" + old English language feld "pasture"; Ollerton «<— old English language
alor "alder" + old English language ttin "address"; Great wytheford «— language withig "willow" + old
English language ford "ford" [14,442-618].

English toponyms contain the toposystems, which includes the names of other plants, particularly the
names of various herbs, besides the toponymic names of the trees. For instance, Oykonym Farlow, old
English language fearn "fry (fern)" and hlaw "hole". Thus, it is possible to say that there are the Kirikkulak
plants. Another plant species that grown in the land of Shropshire in ancient times was Klever (Trifolium):
Claverley <« old English language clefre "Trifolium" + language 1€ah "Tree plot". Name as Benthall «—
language beonet "sails" + old english language Halh "land plot" indicates the presence of wild grass as
steppe. In addition to the names of the wild plants, names of which are being studied by the toponymic
material, have been found in one of the most thought-provoking plants: Leighton « language I€ac "onion
pore" or "garlic" + i.e. old English language tiin "address". Hence, the ancient inhabitants of Shropshire can
be known for planting such herbs [15,151-153].

In addition, the English translation of Cranberry Township (Cranberry "Cranberries") and Grove City
("grove") were reflected in the study. According to these names, cranberry plantations and the names of the
toponymy of forest planting in these places exist.

In the English language, another layer of phytotopmites forms the water names in the UK, Scotland.
They include phytotoponyms with the loch element of the Celtic language. For example: Reed (in the Celtic
tribes, these names refer to water and lake location: Loch na Cuilc "reed lake" / "reed or rush loch" [16,250],
willow tree (local people believed that the tree had magic of the moon: Loch an t-Seitlich "lake or wood
lake" / "the willow loch" [17,96], the pine forests (Loch Orroid, "loch of the bog-myrtle" [18, 401],
"Wetlands of pitch-pine" [16,251].

We also note that a special grass grows in Scottish lakes with long, strong and wide, like corn, leaves -
barranach, a version of the translation into Russian of which we did not find in any source or in the
dictionary: Loch a 'Bharranaich "grass lake" / "Loch of barranach" [19,197].

The lakes are considered as the symbol of Scotland. The names of the lakes present Scotland's history,
culture, and lifestyle, revealing the nature of Scotland. And the Scottish toponymic layer encompasses the
toponymy of the Great Britain that is English language.

English-language toponyms in socio-linguistic aspect the phytonimic body of the English Toponymy
is a well-organized set of names representing local landscape, flora and fauna, and one of the sources of
linguistic, social, cultural and ethno-cultural enrichment.

Thus, the lexical toponymic layer of the English language has a high regional and figurative potential,
ethno-cultural semantics, since toponyms, on the one hand, represent specific geographical objects, and on
the other hand, are closely related to the history and culture of a certain people [20,33].

For example, Caledonia-the poetic name of Scotland, Cambria-the poetic name of Wales, the Land of
Rose-great Britain.

Sometimes place names give rise to stereotypical communities, for example, the East End in London
is one of the areas of SOHO in London, the dome of which has recovered and the student district of London
Bloomsbury [21,123].

The study of tools for verbalization of the concept of "plant" (the main concepts of this branch) will
allow it to respond in partial. Comparative analysis of phytotoponyms in Kazakh and English allows
understanding the concept in terms of various features of linguistic cultures.

In the context of the above-mentioned terms, the toponymy may have been due to the concept of "plant"
in the very earliest times, but the main motives were forgotten by the time.

Research has been made by comparative and contrastive analysis of different languages. Information
about the culture relevant to national values was analyzed via lingual and cultural and lingual and lingual-
conceptological research methods.
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Results and discussion. According to the concept of "plant”, beliefs are the most ancient mythological
layer in the Kazakh and English toponymy, and it is a sensational reason for the appearance of some
phytotoponyms. Bearing in mind that the concept of "plant" is a multi-layered cognitive model or structure,
we cannot doubt that the most ancient layer is mythical cognition.

The concept is believed as the most important and topical category of cognitive linguistics and
linguoconceptology, we have identified a set of conceptual and spatial concepts of Kazakh and English
onomastics. In onomastic concept, there are different toponyms of ethno-cultural (linguocultural), social,
political and other toponyms such as mental and cognitive concepts related to their characteristics.

The connotation of plant concepts in the onyms of the Kazakh and English languages is generally the
same in both languages. In the course of linguo-cultural and linguo-cognitive analysis of the two languages,
it was found that they have features and similarities of the national outlook. What coincides with the internal
cultural and cognitive connotation is connected with the concept of the national worldview, its commonality
to the worldview of the two peoples. And the peculiarity of the national outlook, its expressiveness in lan-
guage is explained by the fact that language phenomena are associated with the history of its development,
various natural environments, customs, life, economic forms, etc. [22,109].

The toponymic concepts of the two languages are summarized on the basis of the mental-toponymic
stereotypes and describe the toponymy of the world. Routine and radial cognitive models are used to
describe the toponic image of the world.

In general, toponymic concepts of two languages and fundamental features of concepts, types of
concepts and typologies have been defined.

Principles of categorization of universal space, toponymic space, as well as the principles of classi-
fication of the toponymic and cultural space in ideological zones formed in the Kazakh and English
toponymy were compared.

The study of toponymic information includes: 1) address (address) information; 2) language infor-
mation; 3) ethnocultural information; 4) scientific information; 5) historical and factual information;
6) linguistic social information.

Cognitive matrix models of ethnographic toponyms have been structured and new results have been
achieved. Thus, lexicographical-theoretical, historical-cognitive, cultural-philosophical, encyclopedic,
associative, axiological potentials of Kazakh and English in the concepts were clarified and models of
frames at the core of these concepts were developed.

Conclusion. Depending on the symbolic nature of the toponyms, the concept of "plants" reflects
different aspects of the ethnos' outlook.

The toponyms, which have been created in the past, have the same kind of two-dimensional form. The
ethno-cultural heritage of two languages speaks of the ethno-cultural component of the toponymy.

According to the concept of "plant", beliefs are the most ancient mythological layer in the Kazakh and
English toponymy, and it is a sensational reason for the appearance of some phytotoponyms. Bearing in
mind that the concept of "plant" is a multi-layered cognitive model or structure, the most ancient layer is
mythical cognition.

In the toponymic concept of ethnos level, in the context of the content of the concept, all the actual
semantics of the population cognitive base (language structures), the historical and literary, historical-
linguistic, encyclopedic knowledge and concepts, associations, and the periphery organize a toponymy
complex of knowledge concentrated objectively;

The system of organized toponymic units in the ethnographic space is recognized as the only mark of
ethnical and national identity through the close connection with the national consciousness - the language
marker of the people, their cultural, spiritual identity, value system, and general mentality of their creatures.

While analyzing of linguocognition and linguocognitive approach to the toponymy of the two
languages, national identity and identity of each of these two languages have been identified, and the
conjuncture of the conclusions has been equally authentic. The inner work of the traditional matinee is based
on an understanding of ethnicity and its connection with the two worlds. The uniqueness of the ethnic world,
its appearance in the language, its own wisdom, diversity of languages, traditions, lifestyles, and so forth
can be explained as the significance of the events.
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KA3AK KOHE AbI/IIIBIH TOITIOHUMHUKAJIBIK
KEHICTIKTEI'T "OCIMAIKTEP" KOHIIENITICI

Annoranus. Makanana Kazakcran MeH ¥YIpI0pUTaHUS QUTOTOTIOHUMIEPiHIH CEMaHTHKAIBIK MOHI MEH Teorpa-
(USITBIK epeKmIeNikTepi (eCiMAIKTep aTaylaphlH KAMTUTBIH TONOHUMHIH TYPi) CHSKTHI iprelli aKmapaTrTapsl 3epTTe-
neni. Ocbl 3epTTeyre apHalfaH TOMOHUMHKAJIBIK nepektep Kazakcran men ¥npiOputanus (¥IbIOpUTAaHUS) TOIO-
HUMJEpPIHIH JepekTrep Oa3zachblHaH albiHAbl. HoTmkenep TOMOHMMHKaNa TaHbIMAll OCIMAIKTEpAIH €H KOIl TapayfaH
aTaynapbl Ka3ak KoHe aFbUIIIBIH MOJICHUETI MeH 9/1eOUeTiH/Ie KYHISTIKTI ©MIpPMEH KOHE JKaFbIMIIbl MOPAIbMEH ThIFbI3
OaiinaHbIcbl Oap eCIMIIKTEp aTayJjapbl OOJIbIT TaOBUIATHIHBI KOpceTieni. OCIMAIKTep arayia-pbIHbIH Maiina 0oysl
e/l MeKCHHIH OpHAJIaCy JKEPiHEe TOH OCIMIIKTEPiH KopceTe anaibl. DUTOTOMOHUMICP OpHAIACKAH JKEPICPAC OCIMIIK
YKaMBUIFBICBIHBIH JICHTell (UTOTOMOHUMAEP OOJBIT TaOBUIMAWTBHIH ayJaHdapra KaparaHna >KOFapbl. DUTOTOIO-
HUMJIEp CaHBIH/A O©CIMJIK >KaMBUIFBICBIHBIH KYLITI KOppemsiius 6ap. J[YHHEeHIH TONOHMMUSUIBIK OeiHEeciH 3THOCKA
(yn1TKa, XaJBIKKA) KAaTBICTHI )KOHE XKEeKe ajamra (TONOHMMHUKAIIBIK TYJIFaFa, YIT OKiJiHe) KaThICTHl PETiHIe eKi Typ-
FBIIAH KapacTBIPHIN, CUIATTaybIMBI3Fa Oonanpl. CoHnai-ak, (UTOTOMOHNM KEHICTIKTIK OalTaHbICTap cajlachlHa Ka-
TBHICTHI YKOHE HAKTHI aTanFaH 00BEKTiHIH OpHAJACYBIH KOPCETETIiH BOKAOYIIsIp Oipiliri peTiHAe aHBIKTATa bl

TOMOHUMUKANBIK JepeKTep KOINTEeTeH XaFaalinapaa opTypii eciMaik gopmMarusuiapsl MeH (iopa TypiepiHiH
Tapanybl Typaibl TYCiHIK Oepeni. MaHbI3abl TaOUFH OaFbIT PETiHIE, COHAN-aK XaNbIKTBIH OMIp CYPYiHIH Herisri
Ke3/1epiHiH Oipi 00Ja OTBIPHII, OCIMIIKTED KEPIiH KOITEreH OHIpJepiHiH TOMOHUMUSICHIHAA KOPIHIC TaYbIN OTHIPFaH.

Kazakcran MeH ¥Iibl OpUTAHUSHBIH TYPI JIAHIIAPTTHIK-KIMMATTHIK alMaKTapbIHA TOPT TYJIIK MaJIblH 6CIpreH
acKap Tayjap MEH KeH »a3bIKTap[a, aJbIpibl YCTIpTTEp MEH Jajialibl IeJeHTTep/e, WAaFbll KyMJap MeH aillbiH
KOJJIEP/iH alKanTapblHIa, ©3CHICp jKarajayblHIa, OPMaHIbl ©JIKEJIEpP/Ie OCEeTIH MajFa KepeK OoJIaThiH opOip
OCIMJIIKTIH KaCHETIH )KaKChl OUIreH, 6CIMJIIK aTayiapbl Ka3akK TUIiH/E OpachlH KOl O0JIFaHABIKTaH, )Kep-Cy aTTapbIHbIH
KOMBUTYBIHA JIEKCHKAIBIK Heri3 OosnraH. OHOMAaCTUKAIIBIK JACHIEH/Ie KapacThIPBUIATBIH ©CIMJIIK aTayjapbl HeTi3iHeH
Ka3aK TOINOHUM/ICPIHIH KYpaMbIHIA Ke3eAecedi. HEeTi3iHeH Ka3aK TONOHUMJCPiHIH KypamblHaa kesneceni. Kornu-
TUBTIK TYpPFBIIaH KaparaHaa (GUTOHMMJIK TONOHHMIEp TE€K Majl IapyallbUIbIFbIHA KATBICTBI JEN ecenTeyimisre
Oonmaiiael, cebedi eciMmikTepre OalIaHBICTHI JKEP-Cy aTTaphlHAa 0acka Ja KeNTereH JMHTBOMEHTAJbII YFBIMIAp,
TYCIHIKTEp, YOKAIK HeTi3aep >kaTeIp. JKanmpuian aiTKaHaa, OHOMAaCTHKAIBIK «OCIMIIKY» KOHIETTICIHIH KOIT JeHT eIl
KYPBUIBIMBIH/IA HAHBIM-CEHIMIEPre, MaJl IAPYallbUIbIFbIHA, SCTETHKAIBIK TATFaMIapFa, TeorpausIblK MO3UTHBH3M-
re (TaOuFu HbICAaHHBIH (pr3nKa-reorpausUIbIK epeKIIeIriHIH Tinae KopceTinyi), MUGTIK TaHbIMFa T.0. OailaHbICTHI
TYpJIi KOTHUTHUBTIK aKkmaparrap Oap. Ocbl akmapaTTapblH KOATaJIFaH TYpiH alKbIHIAI allibil 0epy, eciMIiK aTayna-
PBIHBIH OHOMACTHKAJIBIK JICHIeiie naiga OONyblH aHBIKTay, OJap/blH KOIHUTHUBTIK HETI3JEepiH Tady — «OCiMIIK»
JIMHTBOOHOMACTHKAJIBIK KOHIICTITICIH TaJian 6epy OOJbIN TaObLIabL.

AHIIMSHBIH TONOHUMHUKAIIBIK JKYHeci MHEPTTUIriMEeH, KOHCEPBAaTHBTLIIIIMEH »oHE OOJIMBIC KOHEJIUIriMeH
epeKIIeIICHEe 1.

OUTOHNMUKAIBIK aTayJiapra HeTi3/eJIreH €H epTe arbUIIIBIH (PUTOTOIIOHNMIEP] aiamiap TaOUFaTKa TOJBIFbI-MEH
TOYeJIIl )KOHE e3eHIepAiH OOHBIMEH HEMece OPMaH/1a erijIreH IarblH yJacKesep/ie KOHbICTaHyFa THIPBICAThIH Ke3eHTe
JKATaJIbL.

OJIeyMETTIK-IMHIBUCTHKAJIBIK ACMIEKTI/IC aFbUIIIBIH T TOMOHUMUSIHBI 3€PTTEY aFbUIIBIH XAJIKBIHBIH TOIMO-
HUMISICBIHBIH (DUTOHUMHKAIBIK KOPITYCHI — OYJT JKePTUTIKTI TaHAATTHI, (IOpaHBI )kKoHe (ayHaHBI KOPCETETiH )KOHE
JIMHTBUCTHKAJIBIK, COHJIAM-aK QJIEyMETTIK-MO/ICHH JKOHE dTHOMOJACHHM TYPFBIIAH TNl OallbITyAbIH Oip Ke3i 0okl
TaObLIATHIH aTayJap/blH KaKChl YHBIMAACTHIPBUIFAH )KUBIHTBIFbI €KEHIH KOpCeTe/Il.

«OCIMIIK» KOHIETITIH BepOanu3alusiiay KypalaapbiH 3epTTey (OChl CaJlaHbIH HETi3r1 TYXKbIpbIMAaMaliapbl) OFaH
inriHapa skayan Oepyre MyMKIiHIIK Oepeai. Al Ka3ak >KoHE aFbUILIBIH TULAEPIHAETT (PUTOTONOHUMAEPI CalbICTBIP-
MaJlbl TaJlAaybl OCBI TYKBIPBIMJIaMaHbl SPTYPJIi JTMHIBOMSCHUETTEPIEri Oepiily epeKLIeNiriH TyCiHyre MyMKIHJIIK
Oepeni

Ocbl KOFapbllla aTajFaH YFBIMAAP/BIH asChHAa «OCIMIIK» KOHIENTiCiHe OaiJIaHBICTHI TOIOHUMEP OTe epTe
Ke3Jlep/ie TybIHjaca Kepek, 0ipakK yakpIT, 3aMaH 03a KeJle HeTi3ri YoKIiK MOTUBTEP YMBITBUIBIN KETKEH.

«OciMaik» KoHUenTiciHe OaiilaHbICTBl HAaHBIM-CEHIMJEP Ka3aK >KOHE aFrbUIIIBIH TOINOHMMUSCHIHIA €H KOHE
MHQOJIOTHSITBIK, Ka0aTThI Kypan 0ipa3 (PMTOTOIMMOHUMAEP/iH Makaa 00TysIHA MEHTAIBAi ceOen OOIFaHBIH OaiiKaiiMbI3.
«OciMIIK» KOHIIENTICiHIH KOIT KabaTThl KOTHUTHUBTIK (TaHBIMIIBIK) MOZIETh HEMece KYPBUTBIM eKEeHIH eCKepCeK, COHBIH
€H KoHe KabaThl MI(TIK TaHBIM KaOaThl eKeHiHEe KYMOH KeNTipMenMis.

Tyiiin ce3nep: Ka3akx, aFbUIILIBIH, TOMOHUMUS, (PUTOTOTIOHUMHUSI, MOJICHUET, KOHIICT, OCIMIIKTEP.

— 45—




Bulletin the National academy of sciences of the Republic of Kazakhstan

A. E. CmaroBal, B. M. Tuney6epaues’, A. K. Meiip6exos2, Typraii Xan®

"TOxH0-KasaxcTanckuii rocy1apCTBEHHBIH yHUBEpCUTET UM. M. Ayesosa, Unmkent, Kazaxcraw,
2Mex 1yHapo IHbIH Ka3axCKO-TYpEIKHi yHUBepcUTeT MMeHn Xouku Axmena Scasu, Typkecran, Kasaxcran,
3 Yuusepcurer Opay, Opay, Typuus

KOHIIENT "PACTEHUS" B KASAXCKOM U AHTJIMMICKOM
TOIMNOHUMHNYECKOM ITPOCTPAHCTBE

Annortanus. Llens 1aHHOHN CTaThU — MPENCTABUTH M UCHOJIH30BAaTh PYHAAMEHTAIBHYIO MHPOPMALINIO, TAKYIO
KaK CeMaHTHYECKHE 3HAYCHUS U reorpaduiyeckne 0cOOCHHOCTH (PUTOTOTIOHMMOB (THIT TOMOHWMA, BKITFOYAFOIINI
Ha3BaHUA pacteHmii) B Kasaxcrane n BenmnkoOpuranun. TonoHUMIYECKIe JaHHBIC UL JAHHOTO UCCIICTOBAHUS OBLTH
nojy4eHsl u3 0a3bl AaHHBIX TonoHMMOB Kasaxcrana u BenukoOpurtanuu. Pe3ynbraThl mokaszanu, 4rto Haubojee
pacnpocTpaHEeHHBIMH Ha3BAHUSAMH PACTCHUH, Y3HABaEMBIMHU B TOTIOHUMUKE, SIBIISFOTCS OOBIYHBIC PACTEHIS, IMEIOIINE
TECHYIO CBSI3b C [IOBCEAHEBHOM JKMU3HbIO U IO3UTUBHONW MOPAJIbIO B Ka3aXCKOW M aHIVIMHCKOM KyJIbType U JIUTEpaType.
[TosiBeHne Ha3BaHUI PACTEHHI MOKET OTPAXKATh XapaKTEPHbIE PACTEHUS rOpo/a. Y POBEHb PACTUTEIBLHOTO MTOKPOBA
TaM, I'’I€ pacIioJIOKCHbBI (bMTOTOHOHI/IMI)I, BBIIIC, YEM B paﬁOHax, HEC ABJIIOIIUXCS (1)I/ITOTO-HOHI/IM8.MI/I. Bricora nmeer
Oosiee CHITBHYIO KOPPEJISILIUIO C KOJTMYECTBOM (PUTOTONOHMMOB, YEM HAKJIOH M CTENIEHb IOKPHITUS PACTHTEILHOCTBIO.
TomorrMUYecKuit 00pa3 MUpa MOXKHO OXapaKTEPH30BaTh C IBYX CTOPOH KaK OTHOIICHUE K 3THOCY (HALWHU, HAPOJI-
HOCTH) ¥ K YEJIOBEKY (TOMOHMMHYECCKOMY JIHMIY, IPEICTABUTEIIO0 HAIMK). DUTOTOMOHUM TaKKE OMPEICIICTCS Kak
eIMHUIAa BOKAaOyJIsIpa, OTHOCAIIASACSA K 00JacTH MPOCTPAHCTBEHHBIX OTHOIICHWH W OTPaXKAIOMIas MECTOMOJIOKECHUE
KOHKPETHOT'O 33JaHHOTO O0BEKTA.

TomoHrMHUYECKHe JaHHBIE B OOJIBITUHCTBE CITy9aeB JAr0T IIPEICTaBICHIE O PACIPOCTPAHEHUH Pa3IMIHBIX BUIOB
pactutenbHbiX Gopmanuit 1 BunoB ¢uiopsl. Kak BaykHOE eCTECTBEHHOE HANpPAaBJICHUE, a TaKKe SIBISSICH OJHUM U3
OCHOBHBIX HMCTOYHHMKOB JXH3HEIEATCIFHOCTH HACENCHUS, PACTCHHS HAXOIAT OTPAXCHHWE B TOIOHMMUU MHOTHX
PETHOHOB 3eMJIH.

B pasnbix nangmadrHo-KIMMaTHueckux 30Hax Kaszaxcrana n BenukoOpuraHuu, BbIpallleHHBIE B 4YETHIpEX
MMPOAYKTHUBHBIX I'Opax U MPOCTOPHLIX PABHUHAX, B ITYCTBIHHBIX IJIAThAX, B ITYCTBIHHBIX IJIaThAX, B ITYCTBIHHBIX IECKaX
W JIOJIMHAxX 03ep, Ha mo0Oepexbe PeK, B Jiecax, CYIIECTBOBAIN JIEKCHYECKUE OCHOBBI JUIsl 3aKJIaJKU 3€MHOBOJHBIX
Jomasei, TaKk Kak Ha3BaHUS PAaCTCHUI Ha Ka3aXCKOM sI3BIKE MMEIOT MHOTO MecT. HasaHus pacteHuii, paccmar-
pUBacMbIC HA OHOMACTUYECKOM yYpPOBHE, BCTPEUYAOTCS B OCHOBHOM B COCTaBE Ka3aXCKHUX TOIMOHHMOB B OCHOBHOM B
coCTaBe Ka3aXCKUX TOMOHMMOB. C KOTHUTHBHOW TOYKM 3PEHUS HENB3S CUUTATh, YTO (PUTOHMMHBIC TOTIOHHUMEI
OTHOCSITCS TOJIBKO K )KHUBOTHOBOJICTBY, TaK KaK B 3¢ MHOBOTHBIX Ha3BAHMSX, CBSI3aHHBIX C PACTEHUSIM, JIE)KaT MHOTHE
JIpyTHe JHHTBOMEHTAJbHBIC TIOHATHS, TOHATHS, MOTHBAIIMOHHEIE OCHOBEL. B 11e1moM, B MHOTO-ypOBHEBO# CTPYKType
OHOMAaCTHYECKOTO KOHIIENTa «PACTUTEIBHOCTEY» COINCPIKUTCS Pa3HOOOpa3Hasi KOTHUTHBHAS HH(OpMAIIHS, CBSI3aHHASL
¢ yOexXIeHUsIMH, CKOTOBOJCTBOM, 3CTETHYECKUMHU BKYyCaMH, reorpapmuecKuM MO3UTHBH3-MOM (yKa3zaHHE (QH3HKO-
reorpapuueCKUX 0COOCHHOCTEH MTPUPOTHOrO 0OBEKTA Ha SI3BIKE), MU(DUISCKUM [TO3HAHUEM M Ip. PaCKPBHITh KOAMPO-
BaHHYIO (OpPMY JaHHOH MH(OPMAIMHU, ONPEACIUTh IPOUCXOXKICHUE HAMMEHOBAHUIT pacTeHUH HA OHOMACTHYECKOM
YPOBHE, HaWTH UX KOTHUTHBHBIE OCHOBBI — poaHaJIM3UpPOBATh JIMHI'BOOHOMAC-THYECKUH KOHICIT ((OCiM)).

Tomonnmuueckass cucrteMa AHTINH OTINYAETCS HHEPTHOCTHIO, KOHCCPBATUBHOCTBIO M YCTPEMJIICHHOCTHIO
OBITHSL.

Hauboinee panHue aHTIHiCKHE (PUTOTONOHUMBI, OCHOBAaHHBIC Ha (DUTOHUMHUYCCKHX HA3BaHUSAX, OTHOCITCSA K
MEPUO.Ty, KOTJa JFOIHU OTHOCTHIO 3aBUCAT OT IPUPOIBI M TIBITAIOTCS 3aCENIATh BAOJb PEK MM HEOONBIINX YYaCTKOB,
BEIC2)KCHHBIX B JIECY.

W3ydenne aHTIMHCKOS3BIYHON TOTIOHMMHW B COLHAIIbHO-JTMHTBHCTUYECKOM aCIEKTe ITOKA3BIBAaeT, YTo (puTO-
HUMHYECKUI KOPITyC TOMOHUMHH aHTJIMACKOTO HapoIa — STO XOPOIIO OpPraHM30BaHHAs COBOKYITHOCTH Ha3BaHHH,
OTpaXKAIOUIMX MECTHBIN Janamadr, ¢pyopy u dayHy u SBISIOUIMXCS OAHUM M3 UCTOYHUKOB O0OTAIICHHS S3bIKA KaK
JUHTBUCTHYECKOT0, TaK U COIMAIBHO-KYIBTYPHOTO U 3THOKYJIBTYPHOTO XapaKTepa.

HccnenoBanue cpeicTB BepOanu3alliy KOHIIECTITA «PACTUTENBHOCTEY (OCHOBHBIC KOHIICTIIIMHA JAHHON 00JIACTH)
TMO3BOJIUT EMY JaTh YaCTUYHbBIN OTBET. CpaBHHTeJ’ILHbIﬂ aHaJIu3 (l)l/ITOTOHOHI/lMOB Ha Ka3aXCKOM M aHTJIMHCKOM SI3bIKaX
IIO3BOJISICT IIOHATH OCO66HHOCTI/I nepegayun ZlaHHOﬁ KOHICIIUHA B PAa3JIMYHBIX JTUHTBOKYJIBTYPOJOTrHYCCKHUX aCTICKTaX

B paMKax 3THUX BbIIICYIIOMAHYTBIX MOHATHH TOIIOHHUMBI, CBA3aHHBIC C KOHLICTITOM «PaCTCHUEC), NOJIKHBI BO3HHU-
KaTh B OYCHb paHHHE BPEMEHa, HO BPeMs, BpeMs, OIIePEeKAaoIee OCHOBHBIC MOTHBALIMOHHBIC MOTUBBI OBLTH 3a0bITHI.

B cBsI3M ¢ KOHIIENITOM «PACTUTEIHLHOCT» MBI BUAMM, YTO yOCKICHUS B Ka3aXCKOW W aHTJIMHCKOW TOTIOHHUMHUU
CTaJId MCHTAIBHOW NMPUYUHON TOSBICHUS HEKOTOPHIX (DUTOTOIIOHHMOB, OOpa3yONIUX CaMbIi JApeBHHNA MHQOIO-
TUYECKUH CIOH. YUUTHIBAs, YTO KOHIICTIT «PAaCTUTEIBHOCTEY SIBIISICTCS MHOTOCIOWHONW KOTHUTUBHOU (ITO3HABATENb-
HOI) MOJIENBI0 WM CTPYKTYpPOIl, MBI HE COMHEBaeMCs B TOM, YTO CaMbIi JAPEBHHUU CIIOH — ci0oil mMudHUIecKoro
MTO3HAHUS.

KiroueBble cji0Ba: Ka3axCKUi, aHTTTHHCKUN, TOMOHUMHUS, (GUTOTONOHUMHES, KyJIBTYpa, KOHIIENT, PACTECHHS.
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DEVELOPMENT OF ASSESSMENT SYSTEM
IN SCHOOL EDUCATION

Abstract. This article discusses the history of assessment as an important component of the content of education.
Updates in the content of education in the Republic of Kazakhstan are directly related to changes in the assessment
system. Therefore, this problem is one of the urgent problems. The article analyzes the interpretation of the definitions
"assessment" and "mark" in various pedagogical and psychological studies of scientists. The advantages and
disadvantages of the traditional assessment system are considered while investigating the prerequisites for the
introduction of criteria-based assessment. The five-point assessment system introduced in 1944 is characterized by its
simplicity, clarity, consistency and versatility. But long-term practice of teachers also revealed its shortcomings. The
authors highlight some of the main shortcomings of this system of assessment and give detailed explanations. In
conclusion, the recommendations of various researchers on the modernization of the five-point assessment system are
given. Conclusions are made about the necessity of transition to the model of criteria-based assessment including the
quality of traditional assessment and assessment based on criteria.

Keywords: assessment, history of assessment, five-point system of assessment, criteria-based assessment.

B. G. Ananiev (1980) wrote about assessment: “When there is no assessment, this is the worst type of
assessment, since this effect is not orienting, but disorienting, not positively stimulating, but depressing,
forcing a person to build their own self-esteem not on the basis of an objective assessment, which reflects
his real knowledge, but on very subjective interpretations of hints, half-understandable situations, the
behavior of the teacher and students” [1, p.54]. Assessment has been and remains the main stimulating tool
for learning. The introduction of criteria-based assessment has created new opportunities for collaboration
between teacher and student. Based on a trusting relationship with the student, the teacher monitors and
controls the student’s learning process through assessment. Today, assessment is a continuous process of
motivation, goal setting, dialogue between teacher and student (J. Raven (2008), Hawkins, Peter; Smith,
Nick (2007), Clarke S (2005), John A. Ross (2006), Elizabeth Hammerman (2009)).

Assessment now has several important goals:

1. Increase motivation. Assessment is one of the main stimulating tools. Bertram H. Raven (2008) notes
that motivation affects a person’s activity and behavior more than his ability [2, p.5].

2. Organization of effective feedback. Different authors offer many methods for organizing effective
feedback. For example, Hawkins, Peter; Smith, Nick (2007) proposed the CORBS methodology (clear,
owned, regular, balanced, specific) [3], Laura Reynolds proposed 20 ways to ensure effective feedback, and
Juva et al. (2004) developed 7 rules for organizing effective feedback [4].

3. Identifying student needs. During the assessment process, information is accumulated on the
student's academic performance and poor performance, which helps to shape the trajectory of its deve-
lopment. According to Clarke S, this is not a listing of students *mistakes, but helping them move forward
[5].

4. Increasing self-evaluation skills of students. John A. Ross (2006) argues, that teachers might benefit
from self-assessment to the extent that making assessment criteria explicit to students might help teachers
clarify their intentions and distinguish essential from less important features of student performance. More
focused teaching might result [6].

— 148 ——



ISSN 1991-3494 1.2020

5. Development of responsibility for their own learning in students. According to Elizabeth Hammer-
man (2009), formative assessment is goal centered; that is, it focuses attention on successful teaching and
learning of important learning goals and standards. This approach involves students in the teaching process
and offers opportunities for them to take responsibility for learning by setting personal goals and selecting
strategies for meaningful learning [7, p.34].

These goals, in our opinion, are basic, but they can be supplemented depending on the scale of the
study.

Throughout all stages of the development of pedagogical science, monitoring and assessment have been
and remain a necessary part of the educational process. The history of school education shows that since the
emergence of these important categories, attempts have been made repeatedly to improve and change
approaches to school monitoring and evaluation of students ' achievements, which is also characteristic of
the modern period of development of education.

The system of assessment of students ' knowledge points originated in Germany in Jesuit schools of
XVI-XVII centuries and gradually transformed from a three-point to a five-point assessment. In Russia, the
scoring system originated in the X VI century, but only in 1846 officially introduced a five-point rating scale.
In 1861, an article by K. D. Ushinsky was published, in which for the first time the existing testing and
evaluation of knowledge in schools were criticized. He proposed to replace the scores in the form of figures
with detailed written comments on the behavior and success of students [8, p.152]. In the period of reforming
Russian schools in 1918, the national Commissariat on Education adopted a resolution On "abolition of the
stamp" and the period best matches training.

This period is characterized by the emergence and functioning of such important concepts as "self-
control" (the main form of control), "student achievement", which have not been used for a long period and
have gained new relevance at the present time. Forms and means of control and assessment activities, which
are used in this period, and today have not lost their relevance [9, p.9]. These are tests, conversations with
students on the studied topic, oral and written reports, reports of students about books or articles read, works
performed by the student according to his personal taste and choice, keeping working diaries that perform
the function of self-control and reflection. Despite the positive aspects of this form of assessment, education
without marks soon found its weaknesses: the widespread decline in the quality of knowledge, level of
training, discipline; priority to the study of the school community, to the detriment of the individual. Since
1944, all schools of the USSR, including Kazakhstan introduced a digital five-point system of assessment
of students' knowledge (SNK RSFSR resolution of 10.01.1944).)

Ideas related to the value of students' knowledge assessment were first summarized in the classic work
of B. G. Ananyev "Psychology of pedagogical assessment" in 1934, but today they are relevant. The scientist
considers evaluation as an important stimulating tool, “affecting the affective-volitional sphere, through the
experience of success and failure, the formation of claims and intentions, actions and relationships”, as well
as a orienting tool — affecting the mental work of the student, “contributing to the awareness of the student
of the process of this work and understanding of their own knowledge” [10, p.131].

The main characteristics of the monitoring and evaluation system include the following: 1) the
interpretation of the basic concepts included in this system; 2) the backbone component of the monitoring
and evaluation system are formulated for this period of development of the country goals and objectives of
school education; 3) the functions of control and evaluation activities; 4) in primary school, non-marking
education is maintained in the first half of the first class; 5) control and evaluation activities are carried out
taking into account the level of differentiation.

The most important categories in the system of control and evaluation activities are the concepts of
control, evaluation and evaluation. Most researchers consider and study control as a procedure for obtaining
information about activities and their results in order to detect deficiencies, gaps and errors. At the same
time, A. B. Vorontsov, V. V. Repkin, G. A. Zuckerman consider control within the framework of the concept
of developmental education of V. V. Davydov and D. B. Elkonin, according to which control is an
independent action. P. Ya. Galperin, S. V. Kobylnica, N. F. Talyzina I think that control is the basis of
voluntary attention and interpret it in the context of a system of actions that allows the learner to manage
their own learning and cognitive activity (DFC).

In textbooks and programs of the USSR centrally managed the process of training and education
without taking into account the specific features of the nation. As a result, national consciousness and
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cultural values were damaged, and a generation that forgot its native language appeared. Today, its com-
pletion is not easy. Therefore, the teacher of the new time should master the scientific and pedagogical
foundations that can study the best practices of folk pedagogy and meet modern requirements. Now in the
Republic of Kazakhstan in order to enter the world educational space educational reforms are implemented,
new educational standards are adopted.

On this issue in Kazakhstan, many pedagogical scientists conduct research, the results of which are
implemented in the educational process. In particular, G. Karaev, M. Zhanpeisova, G. Uralsk Zhanpeisova,
M. Zhadrina, G. Kobdikova, T. B. scientists support the need to implement a system of integrated phased
assessment of the content of education, including multi-level forms of assessment of the quality of
education, through differentiation. Scientists of the Kazakh Academy of education conducted a qualitative
analysis of the orientation of education quality assessment of the final result (M. Adrina, N. Orozakunov,
others). Their works reflect the transition to a multi-level system of assessing the quality of education, the
definition of its didactic conditions. From this point of view, scholars of the Republican Institute for
improvement of education (G. Kordikova, G. Gatapova, etc.) identified the need to improve the methodical
system of education quality assessment and put in the agenda the need of technologization of the educational
process on the basis of new pedagogical technologies.

The main functions of the control system are: information, educational, diagnostic, motivational,
prognostic. As a result of the analysis of the researches connected with control and estimated activity, it is
established that the fundamental concept "assessment" is interpreted from the point of view of various
aspects of this activity and is considered most often as process.

Various definitions of the terms "assessment" and "evaluation» (score) in psychological, pedagogical
and methodical literature:

- Y. L. Perovsky (1960): Assessment is an expression of the relationship between what the student
knows about the program and what he or she needs to know about these issues by the time the course is
completed. Score (mark) is the outcome of the assessment process. Assessment is a process and a result;

- L.M.Friedman, (1983): Assessment — the result of control, expresses the degree of compliance of the
results of the student's actions checked the parameters of these actions. Score (mark)— comparison of
educational actions of the student: a) with the past actions of the same student; b) with similar actions of
other students; C) with the established norm (sample) of these actions;

- Sh. A. Amonashvili, (1984), A. B. Khutorsky (2001), N. L. Stephanova (2008), N. S. Podhodova
(2014): Assessment is a process, action (activity) of evaluation, which is carried out by a person;

- B. M. Polonsky (2001): Assessment is a systematic process of determining the degree of compliance
of existing knowledge, skills with pre-planned. Can be qualitative, quantitative, include personal judgment;

- G. U. Ksenzova (2002): Assessment is the process of correlating real results with planned objectives;

- A. U. Kodzhaspirov, G. M. Kodzhaspirova (2005): Assessment — the process of correlating the result
of the activity or behavior of the pupil or the course of the activity with a predetermined standard;

- A. Mukhanbetzhanova, B. Moldagaliev, O. Ernyazov (2005): Assessment is a teacher’s tool to
motivate, inspire and influence a person;

- T. I. Shamova (2007): Assessment — the expression of the teacher in the evaluative judgments, in
conventional signs-points of the degree of development of students ' knowledge, skills established by the
program. Assessment — the process of correlating the progress and results of activities with the target
standard;

- B. 1. Zagvyazinsky (2008): Assessment — judgment on the quality of the work performed, on the
successes and shortcomings in the activities of students; it should also contain a constructive part that allows
eliminating the shortcomings;

- N. F. Efremova (2012): Assessment (mark) is the process of determining achievement against speci-
fied criteria or requirements or benchmarks;

- A. Z. Tursynbayev (2015): Assessment is a method for determining the learning outcome and is a
factor in correcting shortcomings when a student learns a certain topic and enhances its effectiveness;

- K. S. Abdiev (2015): Assessment of knowledge is the process of determining compliance with pre-
planned knowledge and skills. Teacher's assessment can be organized in the form of oral and written
comments (satisfactory, good, very good). Each comment corresponds to a specific rating.

Score - shows only a digital characteristic of the student's educational process.
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This definitions of scientists published before 2015. In addition, some researchers interpret the concept
of assessment as a result (L. M. Friedman) and as a unity of process and result (E. I. Perovsky); a number
of scientists in the interpretation of this concept clearly do not indicate either the process or the result
(V. 1. Zagvyazinsky, T. I. Shamov).

The concept of assessment is closely related to the category of "score". Note that this term is considered
by those researchers who interpret assessment as a result, distinguishing the concepts of assessment and
evaluation. In this case, the assessment — the process of comparison, correlation, determination of the
student's actions with the norm, the standard. Explorers like Sh. A. Amonashvili, G. M. Kodzhaspirov,
G. Yu. Ksenzova, N. L. Stefanova, V. M. Polonsky, A. V. Khutorskoy equate the terms "score" and "assess-
ment". According to the table, since 2008 in the works of scientists, the definition of the terms “assessment”
and “score” began to be perceived in a different sense. Instead of being perceived as a process of comparison,
these terms begin to be perceived as a process of forming certain values through constructive comments to
achieve certain goals.

Within the framework of the new model of criteria-based assessment, which was introduced in
Kazakhstan from 2016-2017 academic years, the assessment refers to such forms of activity of the training
and students, assessing, including themselves, which provide information for feedback and modification of
the teaching and learning process. This definition corresponds to the interpretation of evaluation in the
International baccalaureate [11, p.107].

As a result of the analysis of researches it is possible to draw a conclusion that modern tendencies in
researches of control and estimated activity in school education in works of the Kazakhstan and Russian
researchers are characterized by the following directions:

1) search for opportunities to replace marks with other forms of assessment;

2) go to besomeone learning in elementary school;

3) replacement of a five-point scale of assessment on ten-point or twelve-point;

4) the formation of action of goal-setting, self-monitoring, self-evaluation in schoolchildren;

5) focus on comparing the achievements of the student with his past results;

6) the presentation of open requirements for the assessment of students and the transition to criteria-
based assessments.

The study identified the main disadvantages of a five-point assessment system, which was considered
in the works of Sh. A. Amonashvili, S. I. Arkhangelsky, V. P. Bespalko, T. S. Gorbunov, Z. Zh. Zhanabaev,
M. V. Kaluga, M. V. Karnaukhov, A. A. Kasprzak, A. V. Kochergin, E. A. Krasnovsky, A. A. Kuznetsov,
V. P. Mezentsev, O. A. Mitina, B. A. Mukushev, V. Naumenko, A. A. Pinsky, V. V. Usanov, M. A. Chosha-
nov etc.

These disadvantages include the following main:

The study identified the main disadvantages of a five-point assessment system, which was considered
in the works of Sh. A. Amonashvili, Z. Zh. Zhanabaev, M. V. Karnaukhov, A. B. Vorontsov, Zh. Qaraev,
V. V. Voronov, S. I. Arkhangelski, V. M. Polonsky and others.

These disadvantages include the following main:

Subjectivity of assessment. Almost all researchers have noted this deficiency. However, it is clear that
he is not associated with the system of assessment and procedure of evaluation. While the school has adopted
an expert assessment of educational achievements, based on the subjective opinion of the teacher, this
deficiency will be an integral feature of any assessment system.

Low differentiation capacity. The current practice has led to the fact that the five-point system is almost
everywhere degenerated into a four-point, due to the extremely rare use of "one". So V. 1. Zvonnikov,
M. B. Chelyshkova even refuse the term "a five-point scale,” calling her "four-point". The inability to
accurately express the level of knowledge mark leads to teachers using additional marks derived from the
basic, such as "five minus", "four plus" [12, p.54].

Focus on fixing flaws. The most important reason why advanced teachers criticized the school mark
has always been that it embodies the ideology of punishment as the most important pedagogical technique.
In the standard five-point system, the idea of subtraction is realized, in which all attention is focused not on
achievements, but on fixing errors.

Low informative level. The transition from a qualitative, meaningful assessment to a mark is inevitably
accompanied by irreversible loss of information (if, of course, a scale with a reasonable number of different
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marks is used). "The score hides the object of assessment, that is the material for which it was obtained, and
without qualitative analysis it is impossible to judge the student's progress" [13, p.56].

The lack of clear rules for the output of the final (quarter, semester and annual) marks. This
shortcoming leads to many conflicts, as the same situation can be interpreted by teachers, students and
parents in different ways. So the student, having received a quarter of 3, 4, 5, and 5, may hope for the final
five. The teacher may have a different opinion. The lack of provisions clearly dealing with such cases, forces
teachers to mark, focusing on their opinion.

Equal weight of any marks. According to accepted practice and mark for a small answer, and mark for
the control work are reflected in the journal in the same way: one digit. And since both teachers and students
often use the averaging operation when calculating the final mark, this equalizes the weight of all marks.
Although the value of these marks is obviously different.

Top Scale Limitations. In the accepted system, the highest mark is "excellent". The impossibility of
using a standard scale to adequately assess the exceptional success in the subject, as well as the resulting
equalization of good and brilliant students was also noted by researchers.

It is also necessary to indicate the shortcomings of the five-point assessment, which are significantly
less frequent or not at all noted by researchers of this problem. They are:

—aload of bad marks, due to the fact that they strongly affect the final mark, lowering it, and sometimes
- irreversibly;

— lack of "insurance" student achievements, expressed in the possibility of "spoil" the final mark at the
last moment;

— the complexity of the "breakthrough", improve the final mark, the mood of the system to fix only a
noticeable improvement in educational achievements, which is expressed in improving the level of not less
than "one point". This drawback follows from the low differentiating ability of the system;

— the lack of a system of accounting not only the result, but also the efforts made;

— the inadequacy, the incompleteness marks the academic achievements of the students, who missed
classes;

— archaic system of fixing marks. "The weak link of this system should be considered the account of
the results of the test, which does not have the necessary visibility: the study of class journals to determine
the dynamics of the study of an individual student or class team as a whole is an extremely time-consuming
process" [14, p.103].

— low transparency of reporting documentation.

These shortcomings have become a necessary and sufficient reason for the reform of the evaluation
system in our country.

As a result, the analysis of the functioning of the five-point and criteria-based assessment systems of
evaluation revealed four main factors affecting the nature of the evaluation system: the scope of assessment,
the relationship between teacher and student, the student's attitude to the subject and the availability of the
necessary tools to manage the educational process. From the analysis of the works of scientists in this area,
we came to the conclusion that the new model of assessment should combine ungraded assessment and five-
point assessment. So S. I. Arkhangelsky asserts: "Point gradation of educational activity is a well-established
and quite effective system of assessing the current results of the educational process in the school. A clear
description of the levels of ranking of fundamental features can serve as a legitimate basis for the search for
functional relationships between the objective indicator of student learning and their subjective score given
by teachers, experts in their field" [15, p.8]. Such a conclusion is drawn by such a serious researcher of the
evaluation system as M. V. Karnaukhova: "...numerous experiments on the implementation of the traditional
domestic model of didactic control have shown that it has internal reserves and is quite accessible for
optimization" [14, p.103]. The conclusion of Z. A. Abasov does not seem unexpected: "Despite all the
shortcomings, it has not yet been possible to find an alternative to the five-point system. So I think we should
talk about her perfection, avoiding errors at estimation of knowledge of students" [16, p.65].

The conducted research in the framework of assessment and control systems allows us to conclude that
the elimination of the shortcomings of the modern scoring system should not go through its abolition, but
through the modernization and introduction of the criteria-based assessment system.
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K. F. Ko:xa6aes!, B. A. Janunrep?, C. 7K. 3pikpuna’

'TII. YonuxaHoB aTeiagarsl Kexmeray MemiekeTTik yHuBepcuTeTi, Kokmeray, Kazakcran;
2OMOBI MEMJIEKETTIK II€IarOTHKANIBIK, yHEBEpCHTETI, OMOBI, Peceit

MEKTENTETI'T BIUIIM BEPY YJIEPICIHJIE BAFAJIAY )KYWECIHIH JIJAMYbI

Annoranus. bepinren Makamama OuriM Oepy Ma3MYHBIHZAFBI MaHBI3BI KOMIOHEHT OOJBINT TaOBUTATHIH —
OaramaynelH Tapuxbl cunarranrad. Kazakcran PecnyOnmkacsiHmarsl Oi1iM Oepy Ma3MyHBIHBIH JKaHApyHl Oaramay
Kyiecinmeri TyOereim e3repicTtepMmeH Tikeneil OaitmaHBICTHI OOJFaHIBIKTAH, OYJI MOcCElle ©3€KTi MOceleNepiH
KaTapblHA €Hill OTHIp. ByphiH cabak ycTiHAeri Oaranay TeK MyFaliMHIH ca0aK KOPBITHIHIBICH OOMBIHINA OKYIIBIHBIH
cabak OOWBIHIIIA KYMBICHIHBIH HOTIDKEC] peTiHAe KaOpuimaHca, OyriHae Oaramay cabak OapbICBIHIA YHEMI y3uTicci3
JKYPII OTBIPATHIH YIepic. SFHU MyFamiMHIH opOip opeKeTi, MiKipi, OWbl OLTIM KaJXbIITACTHIPYIIBI CHIIATKA HE JKOHE
Oaranay peTiHIe KaOBIITaHAIbI.

ABTopap «baray KoHe «Oaranay» YFIMAapPHIHBIH aHBIKTaMaJIapbIHa TaJIay JKacai Kelle TYpIli 3epTTeyIILIepIiH
mikipiepine xyrineni. 1960 sxxeuiman 6acram, 2015 xxeurra neitin Kerec Ykimeri skone Kazakcran PecryOnmkacs! 3ept-
TeymIiIepiniH Oaranay *oHe Oara YFIMIapbIHA OepreH aHBIKTaMallapbIH 3epeliey apKbUIbl TYHiHII KOPHITHIHIBLIAD
Jkacanaabl. bakpiay-0aranay KeI3METIHIETi €H MaHBI3IbI caHaTTap - OakplUiay, Oara koHe Oaranay Y¥bIMIAphI capaia-
Hazapl. bakpuiay-Oaramay KeI3MeTiMEH OaiIaHBICTHI 3epTTEyNepli Tanmay HOTHXKeciHAe «Oara» (yHIaMeHTaIbIl
TYCIHIT1 OCBI KbI3METTIH OPTYpJi acleKTinepi TYPFBICBIHAH TYCIHAIpUTEl >KOHE Ui yAepic peTiHIe KapalaThIHBI
aHbIKTamangsl. «baray jkoHe «Oararay» aHBIKTAMACHIHBIH MOHI MEH MaFbIHACHIHA JKBUIIAp Ti30eTiHAe e3repicTep eHe
OacraraHBIH alfKbIH[AI, 3epTTEyIIUIep Oaramayra OYpBIHFBIIAN OenTiii Oip CambICTBIPY OpEKETTEpiHEH Tropi Mexe-
JIeTeH MaKcaTKa J>KeTyIe OKYIUBIHBIH OOWBIHAAa KOHCTPYKTHUBTI MKip apKbUTBI Oenrimi Oip KYHIBUTBIKTapIbI
KaJBIITACTHIPYFa OaFbITTAIFAH YIEPiC peTiHIe KapalTHIHBIH aAIIBIT KOPCETE/I].

Kputepuangp! 6aranayasl eHTi3y anfbIIapTTaphIH TalIay MaKCaThIHIA AOCTYPIL Oaranay KYHECiHIH apTHIK-
IIBUTBIKTApEl MEH KEMIILTIKTepi KapacTeIpbuiaabl. 1944 xpuimaH Oactam eHri3UreH Oecymainblk Oaranay sKyheci
OimiM Oepy Ma3MmyHBIHAA Oepik OEKiHiI, KbUIIap OOWBI ©3 TYPAKTBUIBIFBIH KOPCETINl KEeNTeHIMEH, YaKbIT oTe Kele
KeMIIiIiKTepiH ae Oaiikara Oacrampl. Maxkama OaphICBIHAAa OCHI OecymainmbelK Oaranay >KyWeciHIH KeMIILTIKTepi
capaJaHBII, OpKAHCHICBIHA JKeKe capanrama xacaixansl. OnapIblH Heri3riiepi peTiHme: OaFaHBIH OOBEKTHUBCI3IIr,
nmuddepeHnraniay MyMKIHAITHIH TOMEHIIT1, )KYHEHIH KeMITUTIKTepi Ti30eneyre OaFpITTalyhl, OaraHBIH aKIapaTThIK
KYHIBUTBIFBIHBIH, TOMEHZIT, KOPBITBIHIB OaFaHBI IIBIFAPYIBIH alKBIH SpeKECiHIH JKOKTBIFBI, Ke3 KelreH OaraHbIH
Oipzeit caMarbl, IIKaTaHBIH JKOFapBIIaH IIEKTeTyi Kapajblll, OJIapFa TOJBIK CHIaTTamMa Oepiieni.

Conpaii-ak OecymaiiblK OaranayIblH aHTapIBIKTail CHPEK HeMece MYJIEM eCKepiIMEHTIH KeMIIUTIKTepiH Je
aran eTKeH oH. byi:

— Hamap OaranmapIplH KyTi, cebebi oap KOPBITHIHABI OeNrire KaTThl 9cep €Till, OHBI Keiiie KaWThIMCBI3 TOMEH-
JeTei,

- €H COHFBI COTTE KOPBITHIHABI OenriHi "Oy3y" MYMKIHAIriH OUTIIpPeTiH OKYIIBI XKETICTIKTepiHiH 'CaKTaHIbI-
PYBIHBIH" OOIMaYHI,

- HOTIDKEHI FaHa eMec, COHBIMEH KaTap KYII-XKIrepi ecerke amy *KyHeciHiH 00IMayFl;

- cabaxThl 00caTKaH OKYIIBIHBIH OKY JKETICTITiH OaraiayablH TYCIHIKCI3IIT,

- OaraHBI OCKITYy KYHECIHIH apXanKaJbIFbL;

- €cell Kara3AapbIHIarbl aKMapaTThIH alKbIH O0IMaYBbI.

KopsriTa aiitkanma, OaranaynslH )KYMBIC HETI3IEpiH Talgall OTHIPHIN Oaranay KYHECiHIH CHIIaThIHA ocep eTETiH
TOPT HETi3Ti (paKTOpIBl aHBIKTayFa MYMKIHIIK alaMbl3: OaralayIblH KOJIAHBUTY Calachl, MYFalliM MEH OKYIIBI
apachbIHIIaFbl KapbIM-KAaThIHAC, OKYIIBIHBIH OKBUIATHIH IIOHTE KAaThIHACHI )KOHE OKY IMpOLECIH OacKapyIblH KaKeTTi
KypaimapbIHbH 00ybl. OChl OaFbIT OOMBIHINA FANBIMIAPIBIH CHOCKTEpiH Tangayqan 0i3 OaranayablH KaHAa MOAETI
Oara OenriciHci3 Oaranmay (KaJmbIITACTHIPYIIBI Oarajay) MEH KpUTEpHiliepre HETi3AeNreH OecyYNaiiblK Oaranay bl
(KUBIHTHIK Oaranay) OipiKTipyi OH HOTHXKE Oepyi THiC JeTeH KOPHITHIHIBIFA KiK.

Baranmay >xoHe Oakpuiay jKyleci MIeHOepiHAe XYPTi3iireH 3epTreynep OaranmayablH OecymailiiblK KyieciHiH
KEeMIIITIKTEPiH KO0, OarajayAblH KPUTEPHAIABl JKYHECiH €HTi3y >KONBIMEH JXYPTi3ilyi THiC IereH KOPBITHIHIBI
JKacayra MYMKIHIIK Oepeni. baramay ypmiciH Kaiita KapayIbelH ©3€KTUIITi OiriM OepydiH 3aMaHayd MiHIETTEepiMEH,
OimiM OepymiH AeHTeliH XambIKapalblK CTaHAAPTTApIbl JKoHE OimiM OepyniH camachlHa KOHBUIATBIH TaJIAlITapabl
€CKepe OTBIPHIT JKOFaphUIaTy, OiliM OepyaiH HOTMDKEIEpiHIH IIBIHAWEI OONYBIH KaMTaMachI3[ay JKOHE €NJCH THIC
JKepiepAe Ka3aKCTaHIBIK MEKTENTEpIiH TYJIEeKTepiHiH OJceKelecTikke KalbimeTTi 0oiMysl MakcaThIHIA Oarara KOHE
OKYIIBIHBIH OKY JKETICTIKTepiH Oaranayra KOWBIIATHIH OipbIHFAH TallaTapabl )Kacay KaKETTUTITiIMEH aHBIKTaabl.

Tyiiin ce3aep: Oaranay, OaranayIbIH TApUXBI, OECYIAaIbIK Oaranay, KpuTepHalsl Oaraiay
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PA3BUTHUE CUCTEMBI OLIEHUBAHUSA B IIKOJIbBHOM OBPA30BAHUHN

AnHoTanusi. B naHHO# cTaThe paccMaTpUBaeTCs MCTOPHUS OLIEHMBAHUS KaK BayKHBIM KOMIIOHEHT COJIep KaHHs
obpazoBanus. OOHOBICHUS B cojepkaHUH oOpa3oBaHus B PecnyOnmke KasaxcTaH HampsMyro CBsSI3aHBI C M3MEHE-
HUSIMHU B CHCTEME OLIEHUBAHMA, IOATOMY JIaHHAs IIPoOJIeMa SBIIIETCS OAHON U3 aKTyalIbHbIX IIpo0sieM. Panblire oneHKa
B KJ1acce ObLTa OCHOBaHA MCKJIIOYUTENILHO Ha UTOTax MPOJAEIAHHOM paboThl YUEHHKa B TEUCHHWE ypOKa, HO CETOIHS
OLIEHKA — 3TO HETIPEPBIBHBIN Mporiecc. To ecTh Kaxgo0e JecTBUE, MHEHHE U MBIC/Ib YUUTENSI C Ha4asa ypoKa U 710 €ro
KOHIIA SIBJIIOTCS MHYOPMATUBHBIMH M OLIEHOYHBIMH.

HanbGomnee BaKHBIMH KaTE€ropusiMM KOHTPOJBHO-OLIEHOYHOM JESTENbHOCTH SIBJISIOTCA KOHLENINH KOHTPOJIS,
OLICHMBaHHS M OLIEHKH. AHAIM3UPYs TPAKTOBKY OINpEAEICHUN «OLIEHHBAaHHE» U «OLCHKa» B Pa3lIMuHBIX IEJaroru-
YECKUX U IICUXOJOTMYECKUX HMCCIIEAOBAHUAX YYEHBIX, aBTOpaMM ObUI MPOBEJIEH aHaM3 ONpelesieHHH TEPMUHOB
«OlleHMBaHUEe» U «oleHka» ydeHblx CoBerckoro Coro3a u PecnyOnuku Kazaxcran na mpotspkenuu ¢ 1960 mo
2015 roxel. B pesynbrate uccienoBaHUi, CBS3aHHBIX C KOHTPOJBHOW M OLEHOYHOH AEATENbHOCTBIO, (yHIaMeH-
TAJIbHOE NOHITHE «OLIEHMBAHKME» MHTEPIPETUPYETCS] C Pa3HBIX CTOPOH y4eOHOH AEATEIHbHOCTH M 4acTO paccMaT-
puBaeTcs Kak mpouecc. OOHapy>KHB, YTO IEHHOCTh U 3HAYCHUE ONPENIENICHNS «OIEHKI» U «OLIEHUBAHHS» MEHSUTIChH
C TOZ[aMH, MCCIIEA0BATENN 00paIIaloT BHUMAHHUE, YTO Ha CETOAHSIIHMN JICHb OLEHHBAHME — 3TO MPOLECC, KOTOPHIH
cTpeMuTcs OPMHUPOBATH LIEHHOCTH MOCPEICTBOM KOHCTPYKTHBHOTO CYKAEHHS 00 yUEHHUKE, YTOObI JOCTHYB Oosee
00BEKTUBHOM IIEIIH, YeM IIPOBOANTH KOHKPETHBIE CPABHEHHSI.

C nenbio aHanmM3a MPEINOCHUIOK AJISI BHEAPEHHUS OLICHKH Ha OCHOBE KPUTEPHEB aBTOPAMHU OBUIM PACCMOTPEHBI
MPEerMyIIEecTBa U HEJAOCTATKN TPAAUIIMOHHOW CHCTEMBI olleHHBaHUs. BBeaenHas ¢ 1944 rona natubanpHas cucremMa
OLIEHMBaHU ITPOYHO 3apeKOMEHI0BasIa ceOst B cpepe 00pa3oBaHUM Ha MPOTSHKEHHH MHOTHX JIET M XapaKTepU30BaIach
CBOEH POCTOTOM, MOHITHOCTHIO, IIOCTOSIHCTBOM M YHUBEPCAJIBHOCTHIO. HO MHOTOJIETHSISI TPAKTHKA TI€]aroroB TaKKe
BBISIBUJIA M €€ HEAOCTATKH. ABTOPBI BBIICISIOT HEKOTOPBIE OCHOBHBIE HEJOCTATKH JIAHHOW CHCTEMBI OLICHUBAHUS U
JIAf0T 1OAPOOHBIE MosicHeHns. K HUM OTHOCSTCS: CyOBeKTUBHOCTD OLICHKH, HU3Kasl BO3MOXKHOCTh AU depeHIINALIH,
HalpaBJIeHHOCTh Ha BBISBICHHE HEIOCTAaTKOB, HHM3Kas WH(OPMATUBHOCTH OLEHKH, OTCYTCTBHE YETKHX HpPaBHI
BBIBEZICHHSI UTOTOBOI OLIEHKH, PaBHBII BeC 000N OI[EHKH, OTpaHUYECHUE MIKAJIBI CBEPXY.

Ho HeoOxoauMo ykazaTh M T€, KOTOPbIE CYIIECTBEHHO PEXE MM COBCEM HE OTMEYAIOTCS HCCIIET0BATEISIMH
JTAHHOH MPOOIIeMBL. JTO:

— Tpy3 IUIOXUX OTMETOK, BBHY TOTO YTO OHH CHJIBHO BJIMSIOT Ha UTOTOBYIO OTMETKY, ITOHIIKas €€, IpHUIeM
Mopoit — HeoOPATUMO;

— OTCYTCTBHE «CTPAXOBKM» JIOCTHIXKCHUH YUECHHUKA, BHIPAXKAIOIIEECS B BO3MOKHOCTU «HMCIOPTUTH) UTOTOBYIO
OTMETKY B CaMbIii IOCIIEAHUI MOMEHT;

— CIIOXHOCTb «IPOPBIBA», YJIyUIIEHHS HTOrOBOM OTMETKH, HACTPOEHHOCTh CHCTEMbI Ha (DMKCALMIO JIHIIb
3aMETHOI0 YJIy4lIEHHs Y4eOHBIX TOCTHKECHHUH, KOTOPOE BBIPAKAETCS B YJIYUIICHUH YPOBHSI HE MEHEE YeM Ha «OIHMH
6am». DTOT HEOCTATOK BBITEKAET U3 HU3KOH nuddepeHnnpyromei criocoOHOCTH CHCTEMBI;

— OTCYTCTBHME CHCTEMBI yUeTa He TOJIbKO pe3ysIbTaTa, HO U MPHUI0KEHHbIX YCHINH;

— HEea/IeKBaTHOCTh, HEIIOJIHOTA IIPEICTABICHHS OTMETKAMH YYEOHBIX JIOCTIKEHUH yJalierocs, IpoIry CKaBIIero
3aHSTHS;

— apXamyHOCTb CHCTEMBbI (pUKCAIK OTMETOK. CI1aObIM 3BEHOM JTaHHON CHCTEMBI CIEAYEeT CIUTATh yUeT Pe3yJib-
TaTOB MPOBEPKHU, KOTOPBIM HE pacrojaracT He0OXOAMMOM HarIIJHOCTHIO: M3Y4YEHHUE KIACCHBIX KypHAJIOB AJISl OIpe-
JIENICHNS] ANHAMUKHY y4eObl OTJCIBHOTO LIKOJBbHUKA WM KIACCHOTO KOJNJIEKTHBA B IIEJIOM IIPEICTaBISICTCS KpaiiHe
TPYZLOEMKHUM MPOLIECCOM.

— HH3Kas MPO3pPaYHOCTh OTUYETHOMN IOKYMEHTALIUH.

Takum 00pa3oM, aHAIM3UPYST OCHOBBI CUCTEM OLIEHMBaHHS, Mbl MOXKEM BBISIBUTH YETHIPE KIIOUEBBIX (aKkTopa,
KOTOpBIE BIIMSIOT Ha XapaKTep CHUCTEMBI OLEHKU: 00bEeM OLIEHKH, OTHOIICHHS YYUTEIs M YYeHHKa, OTHOIICHHE
YUEHHKa K U3y4aeMOMY MPEIMETY ¥ HAJIMYMe UHCTPYMEHTOB, HEOOXOAMMBIX JUIS YIIPaBJICHHs IPOLECCOM 00yYEHUsI.
Ananm3upyst paboTy Y4EHBIX B 3TOH 00JIaCTH, MBI NPHILIM K BBIBOJY, YTO HOBas MOJENb OLEHKH JIOJDKHA MMETh
MIOJIOXKUTEIBHOE COYeTaHne OOBEKTHBHOM OIEeHKU ((opmupylomasi OleHKa) ¥ OCHOBAaHHOM Ha KPUTEPHSX ISATH-
0aJUTbHOM OLIEHKH (MTOTOBast OLIEHKA).

HccnenoBanus, MpoBOAMMBIE B paMKaX CHCTEM OLIEHUBAHHS M KOHTPOJIS, TIO3BOJISIOT CIIENATh BHIBOJ O TOM, 4TO
yYCTpaHEHNE HEAOCTATKOB CHCTEMBI OLIEHMBAHMS IO MATHOAIBHOW IIKane CleAyeT MPOBOJUTH IIyTeM BHEIPEHMS
CHCTEMbI OLICHHBAHMS, OCHOBAHHOHN Ha KPUTEPHSIX OLEHMBAHHS. AKTyaJIbHOCTh HEPECMOTpA MPOIIECCa OLCHUBAHMS
OCHOBaHa Ha €IMHOM MOAXOE K OLICHUBAHUIO U OLIEHKE JOCTHKEHHH YJaIlNXCs C IENbI0 TOCTHKEHNS COBPEMEHHBIX
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00pa30oBaTeNnbHBIX LeJiel, OBBIICHNS YPOBHS 00pa30BaHUs B COOTBETCTBHM C MEXKAYyHapOIAHBIMH CTaHIAPTAMU H
TpeOOBAaHMSAMH K Ka4eCTBY 00pa3oBaHus, 00eCTieueHIsI TOYHOCTH PE3yIbTaTOB 00YUEeHHS M KOHKYPEHTOCTIOCOOHOCTH
BBIITYCKHUKOB Ka3aXCTaHCKHX LIKOJ 32 PyOeKoM.

KiioueBble cioBa: OLICHUBAHUE, UCTOPUA OLUCHUBAHMA, HﬂTH6aHbHO€ OILICHMBAHUEC, KPUTCPHUAJIBHOC OLCHU-
BaHHE.
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MACROECONOMIC ANALYSIS OF THE SECURITIES MARKET
OF THE REPUBLIC OF ARMENIA

Abstract. The article deals with the problems of the development of the securities market of the Republic of
Armenia. The main changes that have occurred in recent years in the securities market in the Republic of Armenia
have been investigated. Methods for analyzing the securities market of the Republic of Armenia are proposed. The
indicators of the securities market are considered and the main trends of its development are revealed. This article
presents the structure of the securities market of the Republic of Armenia in terms of trading volume. We chose the
macroeconomic analysis as a method of our research, as it constitutes an integral element for the fundamental analysis
of the securities market. With the help of the macroeconomic analysis an investor effects vigilance and analyses of the
basic economic indicators; thus he also defines the extent of their influence on the securities market dynamic. It is the
macroeconomic analysis that provides investors with the possibility to define which element of the financial market
(securities, currency, credit) is currently the most profitable and attractive for to invest into.

Keywords: market, securities, stock exchange, investments, financial market, government securities.

Introduction. Throughout the period of market relations’ development the investment of financial
resources into negotiable instruments is one of the opportunities for investing. The research of investment
objects on the basis of fundamental analysis constitutes an important stage of the investment process in the
sphere of investment. In order to increase the effectiveness of the securities market it is vital to pay particular
attention to the proportionality and sustainable development of all of its segments. The securities market is
one of the most important segments of the financial market. This is why the fundamental analysis of the
securities market shall have a number of peculiarities related to weak information, which demands a detailed
research and a definition of the nature of their influence on the effectiveness of investing. Given that during
the last decade the development of the securities market has been one of the priority directions for reforming
the financial market of the Republic of Armenia, the studies of this problem keep being of high priority up
till now.

Analysis of publications. The issues for analysis of the securities market are mirrored in the scientific
works of A.Bagdasryan, A.Peresad, Y.Kravchenok, L.Dolinsky, V.Sharp, Y.Mirkin, I.Varyash. In the recent
years the analysis of the securities market of the Republic of Armenia has been effected on the basis of the
studies of a precise segment or of selected functions and issues of its development. A.B.Salnazaryan [15]
has studied the investment functions of the Armenian securities market; G.A.Bagdasaryan [2] — the problems
of attracting investment flows; K.Kh.Shakhbazayn [17] — the ways for improving the investment field;
T.K.Vardevanyan [9] — the issues of development of institutions of collective investment in the Republic of
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Armenia. In their turn, T.K.Blokhina [7,6,22], V.M.Gevorgyan [9] attached importance to the issues of the
Armenian securities market within the structure of the Eurasian economic union, of their emission and
placement of the state securities; L.A.Margaryan [13] — the problems of formation of the corporate securities
market in the Republic of Armenia. A.A.Bakhchagulyan studied the methodological questions of the
analysis of the Armenian securities market. Scientists L.P.Moldashbaeva, O.V.Nazarenko, G.A.Gukasyan
[11], analysed the securities market as a matter of public debt management; A.A.Sagradyan — as a matter of
development and state securities market management; L.V.Karapetyan — as an introducing of a saving
pension scheme. As it is seen from the presented overview of the authors’ research in the field of the
Armenian securities market development, this problem has got an ample follow-up, but nevertheless needs
a complex approach towards analysis of its modern status at the macroeconomic level.

The results of the research. The Armenian securities market has passed several stages in its
development. The first stage is connected with the adoption of the law of the Republic of Armenia «On
regulation of securities» in July 1993, which remained in force for seven years. The second stage began with
the adoption of a new statutory act in July 2000, which set forth a new regulation system for the securities
market and for creation of its infrastructure. The third stage opens in October 2007, when a new Law of the
Republic of Armenia was adopted, namely «On the securities market», which nowadays comprises all the
aspects of any activity within the Armenian securities market [1]. As a basis of our research we chose the
numbers of NASDAQ OMX Armenia, which is the only stock exchange operating in Armenia [18]. For
these reasons it is important to study the basic performance in the Armenian securities market for a number
of years for the total macroeconomicanalysis [7, p.95] (table 1).

Table 1 — The performance of the Armenian securities market, 2011-2018, millions, USD

Years
2011 2012 2013 2014 2015 2016 2017 2018

Name

Number of emitents listed (trading in

shares) at the securities market, units 1 1 1 1 10 1 1 1

Stockmarketcapitalization 0,1 0,1 0,2 0,2 0,1 0,2 0,2 0,2
Tradeinshares 0,5 1 3,7 60,6 9,1 43 25,1 4.4
Tradeindebtsecurities 15,7 11,4 443 82,7 29,8 125 157,5 179,6
Trade in public debt securities 13,9 10,4 37,2 71,5 254 112,6 134,9 118,1
Trade in corporate debt securities 1,8 1 7,1 11,2 44 12,4 22,6 61,5
Tradingforeigncurrency 760,4 753,7 714,5 744.5 312,6 3,9 3,3 0,01

Number of emitents listed (trading in

shares) at the securities market, units 7087.7 | 150843 | 16444,1 | 13949,9 1734 - - B

A source: https://amx.am/

As it is seen from table 1, in 2011-2014 the number of issuers listed to trading shares in the securities
market equals o 11. In 2015 this number decreased to 10. In 2016-2018 it grew again to 11.

In 2011-2013 the stock capitalization in the securities market equaled to 0,1 billion USD, increasing
twice in 2013 and equaling to 0,2 billion USD. In 2014-2018 the index was at the level of 2013 (excluding
a failure in 2015, when the capitalization drastically went down). Regarding the number of the listed issuers,
the Republic of Armenia cedes to the Russian Federation — the number of those issuers is 25 times less, and
the stock capitalization is 2 thousand times less than in Russia [7, p.96]. Let us proceed to the securities
trading. The absolute maximum of such a trade was reached in 2018 and equaled to 184 million USD.
However we should notice a different dynamic in the development of trade in shares, corporate and state
bonds (figure 1).

It is seen on figure 1 that the trade in shares reached its maximum in 2014 — 60,6 million USD. It was
followed by a dramatic decrease in the volumes of trade in shares in 2015 down to 9,1 million. In 2016 the
shares market grew up to 43 million USD, however it was again followed by a decrease in 2017-2018 —
down to 4,4 million USD. It should be noted that the development of the securities market in the Republic
of Armenia depends on different objective factors — size of the economy, market volume, competition,
market liquidity, pricing. There do also exist subjective factors — the culture of corporate and public
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Figure 1 — Dynamic of the volume for securities trade in the Armenian stock exchange, million USD.
NB: developed by the authors

government, the extent of defense regarding the rights and interests of investors, the political situation. The
volumes of trade in debt securities at the securities market in Armenia equaled to 179,6 million USD in
2018, which is an absolute historic maximum. However here it should be noted that corporate and state
segments of the market in question have different dynamics. State securities of the Republic of Armenia
constitute one of the most confident negotiable instruments [7, p.98]. The data provided in table 1 revealed
that the biggest volumes of trade in state securities in the securities market in Armenia were marked in 2017
(134,9 million USD), while the lowest were in 2012 (10,4 million USD). We should also highlight the
drastic decrease of the state debt market in 2015, where the volumes of transactions involving state bonds
equaled only to 25,4 million USD. Throughout 2006-2009 the volumes of trade in corporate debt securities
were constantly increasing. In 2010-2012 those volumes decreased [5, p.105]. As it derives from table 1,
the hugest volumes of trade in corporate debt securities were marked in 2018 (61,5 million USD), the lowest
—in 2012 (1,0 million USD). Thus in the Republic of Armenia most of the negotiable instruments at the
securities market are state securities. The reasons of that are a low level or corporate management and a
specific structure of investors (figure 2).
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Figure 2 — Structure of the securities market of the Republic of Armenia, volume of trade, million USD.
NB: developed by the authors

In 2010-2012 the main trade instruments via NASDAQ OMX Armenia trade system were credit re-
sources and foreign currency. The volumes of trade in credit resources and foreign currency was 1260 times
more than all the volumes of trade in other instruments. The trade in foreign currency started at the Armenian
stock exchange in 2005. The volumes of trade were constantly growing till 2011. From 2015 there was a
decrease in volumes of trade in foreign currency [5, p.104]. The volume of trade in foreign currency started
to drastically decrease from 2015 and by 2018 equaled to only 10 thousand USD. The decrease of volume
of the stock currency trade is owing to changes in regulation and shift of liquidity into an over-the-counter
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currency market. Also there was a deterioration of the economic situation in the country. It could be said
that the stock exchange almost suspended any currency operations.

The trade in credit resources began to get arranged since 2010. In the beginning the volumes of trade
in credit resources significantly prevailed over volumes of trade in other instruments. In 2012 the volumes
of trade in credit resources were 11,5 times more than the numbers of 2010. The volumes of trade in credit
instruments were increasing till 2013 and equaled to 16444,1 million USD. Since 2015 the number was
constantly decreasing. In 2015 the volume of trade in credit resources equaled to 1734 million USD. It
should be noted that, as a result of changes in conditions of trade in credit resources, the mere trade in them
was not affected at the Armenian stock exchange since September 2015.

From the indices represented it could be seen that today the main instruments of the NASDAQ OMX
Armenia trade system are not credit resources and foreign currency, as it was before 2015, but the securities
market instruments. Such numbers reveal that the reforms taking place at the market have lead to a
qualitative improvement of the market. Despite some difference in direction of the dynamics of development
of different segments of the Armenian securities market, there does exist a rather sustainable long—term
connection. There is a matrix of twin—coefficients of correlation drawn below. It should be highlighted that
the comprehensiveness of the research should comprise the currency rate among the indices to be analysed.
As a result it could be seen that there is a close connection between the debt segments of the securities
market. As far as the shares market is concerned, it has a weak correlation with the bond market in general.
Scarcely any connection could be seen between the dynamic of the shares market and the segment of
corporate bonds.

Table2 — Matrix of twin—coefficients of correlation of the indices for the securities market of the Republic of Armenia

Indicator Tradeinshares Traden.lc.iebtse Trade in pl.ﬂ?hc Trade in coqurate Currencyrate
curities debt securities debt securities

Tradeinshares X - - - -

Tradeindebtsecurities 0,353 X - - -

Tradg in public debt 0.477 0.976* X 3 B

securities

Tradg in corporate debt 20,041 0.836% 0.697 X B

securities

Currencyrate 0,512 0,734 0,751 0,528 X

*Constituting the segments of the negotiable instruments market, the markets of state and corporate bonds automatically

correlate with it. For this reason this interaction is not interesting, and the correlation coefficients are drawn for information only.
NB: developed by the authors

Regarding the link between the securities market segments with the currency rate, it is highlighted that
in all the cases we could mark rather high coefficients of correlation. However, the nature of this link
demands a separate research, as it could reveal to be a false regression because the currency rates and
volumes of the securities market segments were growing in the period in question, and this growth might
not have been mutually reinforcing.

Conclusion. Deriving from the effected research for a calculation regarding the influence of the factors
on the condition of the securities market, it is reasonable: to effect calculations of the business activity
indices (in industry, in the service sector, in agriculture etc.); to elaborate and to calculate regularly a
composite index of the leading indicators on the basis of the methods applied in the international practice,
using the additional components, whose influence on the domestic economy is crucial; to increase
informational transparency of the economy, in particular to provide free public access to information on
correspondent macroeconomic indices; to define constant dates for publication of macroeconomic indicators
in order to create an economic calendar of macroeconomic information in Armenia (in accordance with the
international standards and practice). The practical value of the research is defined by the complex of
procedures offered for analysing the securities market of the Republic of Armenia. The results may be used
when making decisions at the legislative level and also when making some proposals regarding the
economic development of the country.
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APMEHMUSA PECITYBJIMKACBIHBIH KOP/IbIK HAPBIT BIHBIH
MAKPO2OKOHOMMUMKAUJIBIK TAJIJAY

AnHotanusi. Makanana Apmenus: PecryOnukachIiHbIH Oaraibl Kara3qap HapbIFbIH JAaMbITy Macesesepl Kapac-
THIPBUIFaH. ApMeHusi PecriyOniKachIHAaFbl KYH/IbI KaFa3/ap HapbIFbIHIA COHFBI KbULAAPbl OOJIFaH Heri3ri esrepicrep
3eprrenai. Apmenus: PecriyOinKkachIHBIH Oaralibl Kara3ap HapbIFbIH Talgay o/iCTepl YChIHbUIFAaH. baraibl Kara3nap
HApBIFBIHBIH WHMKATOPIIApbl KapacThIPbUIBIL, OHBIH HETI3ri AaMy TEeHACHIMsIApbl aHBIKTANABL by Makanana
Apmenns PecrryOnukachIHBIH Oaranbl Kara3gap HapbIFBIHBIH CayAa-CaTTHIK KelleMi OOWBIHINA KYPBUTBIMBI OepilreH.
bi3 3epTTey ofici peTiHIe MaKpO3KOHOMHKAJIBIK TAJAAY (bl TAHIAIBIK, OUTKEHI OJ1 KYH/bI KaFa3aap HAPBIFbIH ipreii
TaJZay YLIIH aKblpamMac 3JeMeHT 00JIbIl TabbuIaabl. Makpo3KOHOMHKANIBIK Talliay KOMEriMEeH HHBECTOP KbIPAFbLIbIK
MEeH HEeri3ri SKOHOMHKAJbBIK KOPCETKIIITepre TallAay »Kacaipl; OcbUlaiiiia of Oarajibl Kara3jap HapbIFbIHBIH
JIMHAMHKACBhIHA OJIAP/IbIH 9CEP €Ty IOPEKECIH aHBIKTa bl Byl MaKpOIKOHOMHUKAIIBIK Tajllay, HHBECTOPIIApFa KApIiKbl
HapBIFBIHBIH Kail 25ieMeHTi (0aFaibl Karas/ap, BAIIOTA, HECHE) Ka3ipri yaKkpITTa MHBECTHUIMSLIIAY YIIIH €H THIMII JKoHe
TapTBHIMJIbI €KeHIH aHBIKTaYFa MYMKIHJIK Oepei.

ApMeHHUsTHBIH Oaralibl Kara3aap HapbIFbl ©31HIH JaMybIHbIH OlpHellle Ke3eHiHeH 0TKeH ir! oenriti. bipini ke3eH
1993 xputbl mIiACAE JKeTi KbUT OOMBI KyliHae Oonran «barajbl Kara3nap/bl peTTey Typaiby ApMeHHs 3aHbIHBIH
KaObuIIaHybIMeH OaiianbIcThl. Exinii ke3eH 2000 »bUtIbIH Miiaecinae Oaraibl Kara3aap HAPbIFbIH PETTEYAIH JKOHE
OHBIH HMH(PaKYpBUIBIMBIH KYPY/bIH JKaHa JKYHECiH KYpFaH jKaHa HOPMATHBTIK KYKBIKTBIK aKTiHI KaObLinayaaH
Gacrangel. Ymriami ke3eH 2007 kel Kazanaa ApMmeHus PecrryOnnkachHBIH KaHa 3aHbI KaObUIAaHFaH Ke3e 0acTa-
Jajpl, HAKTBIPAK aiiTcak « ApHaiibl Oaralibl Karas3Jap HapbIFbl TYpalbl», Ka3ipri Ke3ze apMsiH Oaralibl Karazaap Hapbl-
FBIH/IAFbl K€3 KeJreH KbI3METTIH OapJbIK aCHeKTUIepiH KaMTHAbL. 3epTTey[iH Heri3i periHae ApMEHHsIa KYMbIC
icTeiTin xanrbi3 oupxaasik NASDAQ OMX Armenia tagmanasl. Ocel cebentepre OaiiaHbICThI XKAJIIbl MAKPOIKO-
HOMHKAJIBIK TallIay JKYPridy YIIiH ApMeHHsHbIH OipHellle >KbUIIarbl Oarayibl Kara3jap HapbIFbIHBIH HEri3ri
KOPCETKILITEPIH 3ePTTEY MaHBI3/IbI.

Osap MeMJIEKETTIK Kapbi3fgap HapbirbiHbIH 2015 jKbUTBI KYPT TOMEHICTEHIH KOPCETTI, CO Ke3/1e MEMJICKETTIK
obJHMrarMsIapMeH KacaaFad ornepanusuiapasie kememi Hebapsl 25,4 muta. AKI momtapeia kypaast. 2006-2009 sxbui-
napsl KopriopaTuBTiK OOpBIIITHIK Oaraibl Kara3jiapMeH cayJa-caTThIK KesieMi yHeMi ecit oThipabl. 2010-2012 xbii-
Japbl OYJ1 KeseMIep a3aibl.

Byrinri tanga NASDAQ OMX Apmenust cayna sxyieciniy Heri3ri Kypanaapbl 2015 . OypbIHFbIIAN HECHEIiK
pecypcTap MeH LIeTell BaIIOTachl eMec, Oaraibl KaFa3aap HapbIFbIHBIH Kypallapbl 00Jibi TaOblIagpl. MyH/aii caniap
HapBIKTHIK peopMaiap HapBIKTHIH Callalibl )KaKcapyblHA SKENI'eHIH KepceTeai. ApMsH Oaralibl Kara3aap HapbIFbIHbIH
9p TYpJli CErMEHTTEPIHIH JaMy THHAMHKACHI OaFbIThIH/AFbI IIaMaJbl ailbIpMAIIBUIBIKKA KapaMacTaH, y3aK Mep3imi
KaThIHACTAP KETKUIIKTI TYPAKThL. 3epTTey KOC KOppensust K03 GHIHeHTTEPIHIH MATPHULIACHIH YChIHAIBI. 3ePTTEYAiH
KYPACLIIr TaJiaHaThlH KOPCETKIIITEP apachiH/a aiibipdac OaFaMbIH KAMTYbI KEPEK €KEHIH arar eTKeH xeH. Horu-
JKeciHae 013 Oaraibl Kara3aap HaPBIFBIHBIH OOPBIIITHIK CETMEHTTEPI apachlHa ThIFbI3 OaiTaHbIC 0ap €KCHIH KOpeMis.
Kop HapbIFbiHA KejeTiH 0ojicak, OJ1 TyTacTail aifaHaa OOJMIalusuiap HapbIFBIMEH Hamap OailylaHBICTHI. Baraibl
Karas/Jap HapbIFbIHBIH JUHAMHKACHl MEH KOPIIOPATUBTIK OOJIHMralysi CErMEHT] apachIHarbl Ke3 KeJIreH OaiaHbICTh
Gaiikayra 60IMaiIbI

TyiiiH ce3aep: HapbIK, Oaraibl Karazaap, Kop Oupikachl, HHBECTULIMSIAD, Kap)Kbl HAPBIFbI, MEMJIEKETTIK Oarasbl
Karazzap.
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MAKPO?KOHOMUWYECKHU AHAJIN3 ®OHJIOBOI'O PHIHKA PECIIYBJIMKN APMEHMS

AHHOTauus. B craTthe paccMaTpuBarOTCs MPOOIEMBbl Pa3BUTHS PhIHKA IIEHHBIX Oymar PecmyOnnku ApmeHus.
bbb ucciieioBaHbl OCHOBHBIE U3MEHEHHS, IIPOU3OIIEIINE B IIOCIEIHUE TO/Ibl Ha PBIHKE LIEHHBIX OymMar B Pecry0-
ke ApmeHus. [IpennosxeHsl MeTOIbI aHaIM3a PhIHKA IEHHBIX Oymar PecryGnuku Apmenun. PaccMoTpeHsl Hoka-
3aTeM phIHKA IIEHHBIX OyMar W BbISBJIEHBI OCHOBHBIE TEHACHIIMU €ro pa3BUTHs. B cTaThe mpenacraBieHa CTpyKTypa
pBIHKa IIeHHBIX Oymar PecriyOmuku Apmenus mo oobemy ToproB. Hamu BeIOpaH MakpOIKOHOMUYECKHH aHAIU3 B
Ka4yecTBEe METOJa HAILIETO MCCIIE0BaHMs, TOCKOJIBKY OH SIBIISIETCS HEOTHEMJIEMBIM 3JIEMEHTOM (pyHIaMEHTaIbHOTO
aHaJIM3a PhIHKA HEeHHBIX OyMar. C MOMOIIBI0 MaKpPOIKOHOMHUYECKOTO aHAIN3a HHBECTOP MPOSBISIET OJUTEIFHOCTD U
aHaJIM3 OCHOBHBIX SKOHOMHYECKHX MOKa3aTeIeH; IIPH 3TOM OH TAKXKE OINPEACIAET CTEIICHb X BIMSHUS HA TUHAMUKY
pBIHKA IIEHHBIX Oymar. IMeHHO MaKpOIKOHOMUYECKHH aHAIN3 JJaeT HHBECTOPAM BO3MOXKHOCTh OINPEAEINTh, KAaKOH
3JIeMeHT (DUHAHCOBOTO PhIHKA (IICHHBIC OyMard, BaJIOTa, KPEANT) B HACTOSIIIEE BPEMS SIBIISIETCS HANOO0Iee PHUObLIb-
HBIM U TIPUBJICKATENbHBIM UL HHBECTULINH.

V3BecTHO, 4TO PBIHOK LIEHHBIX OymMar ApMEHHMH IPOIIe] HECKOJIBKO 3TalloB cBoero pasBuTus. IlepBblil sTam
CBsI3aH C NpUHATHEM 3aKoHa PecriyOnuku Apmenus «O peryJimpoBaHiM LIEeHHBIX Oymary B utose 1993 roaa, KoTopsiid
ocTaBajicd B cuiIe B TedeHUE ceMH JieT. Bropoil atan Hagancs ¢ npunsaTys B utoie 2000 roga HOBOro HOPMaTUBHOTO
aKTa, KOTOPBIA YCTAHOBMJI HOBYIO CUCTEMY PETYJIMPOBAHUS PhIHKA IIEHHBIX OyMar U co3iaHus ero HHppacTpyKTyphl.
Tpernii atan otkpeiBaeTcs B okTs10pe 2007 roza, korna ObuT MpUHAT HOBBIN 3akoH PecryOnmuky ApMeHHs, a UMEHHO
«O pbIHKE LIEHHBIX OyMar», KOTOPBIil B HACTOSIIIIEE BPEMs OXBAaTHIBAET BCE ACIEKTHI JII000H ESTENbHOCTH HA PhIHKE
LeHHBIX Oymar Apmenun. B xauectBe ocHOBEI HccienoBanus BeioOpan NASDAQ OMX ApmeHnu, eJUHCTBEHHYIO
(oHOOBYIO0 OMpXy, paboTarollyr0 Ha TeppuTOopun ApMeHHH. [1o 3TMM NpUYMHAM BaKHO HM3YYEHHE OCHOBHBIX
MOKa3aTeJel peIHKA LIEHHBIX OyMar ApMEHHH 3a psif JIET A7 OOIIEero MakpoIKOHOMUYECKOTO aHAJIN3a.

BrisBuim pe3koe COKpalieHne phIHKa ToCyAapcTBeHHOro noira B 2015 rogy, korga o0beMBI oliepaluii ¢ Tocy-
JIapCTBEHHBIMU OOIUTanMsIMH cocTaBuiau Bcero 25,4 muH. nomumapoB CIIIA. B teuenue 2006-2009 rr. oOBeMBI
TOPTOBJIHM KOPIIOPATHBHBIMH JOJTOBEIMH IIEHHBIMH OyMaraMu MOCTOSIHHO yBenuunBanuck. B 2010-2012 romax stu
00BEMBI COKPATHIINCH.

CeroaHs OCHOBHBIMH MHCTpyMeHTaMH ToproBoit cuctemMsl NASDAQ OMX ApMeHuu SBIisSIOTCS HE KPeIUTHBIE
pecypchl M HHOCTpaHHasi BaJIFOTa, Kak 3To Obu1o 10 2015 rosia, a MHCTPYMEHTHI PhIHKA IIeHHbIX Oymar. Takue uudps
MIOKa3bIBAIOT, YTO pehopMbl, IPOUCXOSIINE Ha PHIHKE, IPUBEIHM K KAYeCTBEHHOMY YJIyUIIeHUIO pbiHKka. HecMoTps Ha
HEKOTOPOE pa3IniKe B HAIIPABJICHUN TMHAMHUKH Pa3BUTHS Pa3IMUHBIX CETMEHTOB apMSIHCKOTO PhIHKA [IEHHBIX OyMar,
CYLIECTBYET JIOBOJIFHO YCTOWYMBAs JOJITOCPOYHAsl CBA3b. B MccienoBaHny npuBesieHa MaTpULa IBOWHBIX KO3Pdu-
IUEHTOB Koppersnun. CienryeT NoAYepKHyTh, YTO KOMIUIEKCHOCTh MCCIICIOBAHMS J0JDKHA BKIIIOYATh KypC BaJIIOTHI
Cpear aHaJIM3UPYEMBIX HHAEKCOB. B pe3ynbTraTe MOXKHO YBHAETH, YTO CYHIECTBYET TECHAs CBA3b MEXKIY JOJITOBBIMU
CerMEHTaMH PhIHKA IEHHbBIX OyMar. UTo KacaeTcst pplHKa aKIMii, TO OH UMEET CI1a0yI0 KOPPEISIHIO C PIHKOM 00JH-
raiuii B 11e10M. MOKHO YBUJIETH CBSI3b MEXAY TUHAMHUKOMN PHIHKA aKI[Mi U CETMEHTOM KOPIOPATHBHBIX OO AIHiA.

KiroueBble cji0Ba: pBIHOK, IIEHHBIE Oymaru, poHAOBas OHMpka, MHBECTUINH, (PMHAHCOBBIN PHIHOK, TOCyIap-
CTBEHHBIC LICHHBIE OyMaru.
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FUNCTIONAL APPLICATION OF THE INTERNAL
CONTROL SYSTEM IN AUTONOMOUS INSTITUTIONS

Abstract. Modern business conditions are based on the laws and characteristics of the development of market
relations. Successful and stable activity of any business entity today directly depends on the effectiveness of the
management system, the most important element of which is properly organized control. In the activities of any
business entity, the place, role and importance of control are as important as accounting, management and analysis.
The domestic science of control has rather deep roots, and the multifaceted nature and depth of the concept of “control”
are closely related to the concepts of “management” and “management accounting”. In conditions of increasing
competition, when the problems of increasing the effectiveness of control are significantly updated, the issues of
organizing internal control, its development and integration are becoming more relevant. The study of the category of
"internal control", its subjects and objects, the place in the management process allows us to identify in its structure
individual species characterized by a targeted orientation and methodological features. The practical implementation
of the internal control system should be carried out in accordance with the basic principles of its effective organization,
which are closely interconnected, and the procedure for combining them to a greater extent depends on the prevailing
specific business conditions and circumstances. Integration of the internal control system into the general management
system will ensure the reliability of information at various levels, as well as significantly reduce the potential for
making erroneous management decisions. The principles of making a choice when implementing a rational and
economically reasonable accounting policy of an autonomous institution depend directly on the valid regulations of
the accounting standards of the public sector system of the economy. This aspect makes it possible to influence not
only the effectiveness of the use of material, labor and financial resources, but also to ensure a proper level of capital
units’ turnover, to obtain additional internal sources of capital investments financing and current assets, to attract
external resources to expand the scope of an autonomous institution. The application of various models of internal
control, including elements of a risk-oriented approach allows to carry out to the right degree conceptual process of
organizing enterprise control. The model of the internal control system of an autonomous institution suggested by the
authors takes into account a systematic approach, risk orientation considering factors of the internal and external
environment, incorporating the model in business processes, with regard to the ultimate goal of implementation -
increasing the efficiency of business processes while reducing expenses and increasing profit in the financial
responsibility centers.

Indicative management model is widely used as the foundation of management. As a rule, it is based on a spatial
vision of internal control, and as an analysis, depending on the activity type of an economic entity, the business
processing is allocated, taking into account the influence of various indicators that reflect the factors influence of the
external and internal environment, in particular, in the context of parameters of competitive advantage.

We consider the use of an effective model to be the most promising model of internal control. Based on the
author's idea of an integrated model of internal control, its main components will be: a systematic approach, a focus
on risks, taking into account factors of the internal and external environment, incorporating the model in business
processes and financial responsibility centers. Furthermore the main object of the suggested model of internal control
will be risks arising as a result of the influence of factors of the internal and external environment. The purpose of the
suggested model is to increase the efficiency of business processes existing in the economic entity while simultaneously
reducing expenses and increasing profits in financial responsibility centers.

Considering that the element “control environment” of internal control within the framework of the current
legislation has changed to the institutional internal environment, it is noteworthy that the introduction into application
practice of institutional environment of an autonomous institution internal control consists of the following levels:

— 163 ——




Bulletin the National academy of sciences of the Republic of Kazakhstan

external and internal. The external environment in the form of formal and informal institutes is prevailing, having an
impact on the internal environment of an economic entity, represented by its own specific cultural and functional
“micro institutes” (formal and informal).

Keywords: autonomous institutions, accounting, internal control model, institutional environment, economic
entities, dashboards.

Introduction. Therewith interaction with development indicators is being built alongside on the basis
of multifactorial analysis [6] and multidimensional scaling under the conditions of macroeconomic
uncertainty [8]. In Russian reality, the process-oriented model was additionally enriched by the inclusion of
an internal control system. In that respect, the functioning of the internal control system in autonomous
institutions can be defined as the control of the economic entity with the allocation of business processes
based on the influence of indicators (factors) of the internal and external environment for the final result of
a specific business process using information and digital technologies [1,4,15,42].

It is necessary to highlight the most famous and widely used models of internal control in world
management practice, such as COSO (The committee of sponsoring organizations of the treadway
commission), COBIT (Control Objectives for Information and related Technology), etc. Modern digital
solutions based on RCPM platforms provide a mobile analytics service that allows to provide shareholders,
TOP managers, and directors of business divisions with up-to-date information on key performance
indicators: performance and profitability indicators, liquidity indicators, ratios, risk indicators, budget data,
etc. In this case, shareholders and managers anywhere and at any time, get the opportunity to promptly
control important business events using their phone or tablet [29], tracking business indicators, instantly
identify and analyze critical indicators. Digital platforms enable timely provision of:

# prompt notification of events or occurring problems in the current work;

# instant communication with responsible employees to clarify the situation and transmit relevant
instructions [41];

# effective monitoring based on the analysis of various indicators using visual dashboards (especially
KPI, liquidity indicators and risk indicators), as well as convenient dashboards management using touch
functions (scrolling, swiping, smart scaling).

Methods.

A. General Description. The application of the COSO model is aimed at introducing and further
improving of the internal control system, which is able to ensure the economic entity the efficiency and
performance of operations, as well as ensure the reliability of financial statements, taking into account
compliance with relevant legislation and regulations. The foundation of this internal control model based
on the passed in 2004 COSO document “Organizational Risk Management. Integrated Model”, includes the
systematic approach and the main object of internal control - risks, and the element “control environment”
is replaced by the institutional internal environment [22]. The advantage of the integrated model is that the
new concept implies setting goals and identifying events, and control is now a tool that increases the
likelihood of achieving goals.

It should be emphasized that on the practical side, the application of the COSO internal control model
consists of:

1) risk management of business entities [17];

2) conformance with the optimal balance between the profitability of the organization and risks [11];

3) effective and profitable use of the necessary resources to achieve the main goals of the organization
development.

At the same time, the use of the COSO model is focused on risks management as a multifaceted cyclic
process integrated into all business processes, and where all the parts (components) are interconnected and
interdependent. The COSO model is based on the following interrelated elements that make up the risk
management process:

# setting goals corresponding to the organization’s mission and its level of risk appetite, when the
organization’s risk management process guarantees achievement of the goals;

# identification of events, taking into account the influence of positive (opportunities) and negative
factors (risks) of the influence of internal and external environment on the achievement of the organization's
goals [26]. The negative factors (risks) of the external environment include changes in legislation, currency
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risks, interest risks, etc., and the risks of the internal environment include staff turnover, innovative techno-
logies and innovations in management, the instability of the organization’s development, reorganization
measures for mergers (acquisitions), access to the foreign market, etc.;

# risk assessment while analyzing the likelihood of their occurrence and taking the necessary
measures and developing measures to even them out, considering the level of risk response with the admi-
nistration's use of such effective methods as risk aversion and measures to take, reduce and redistribute risks
[21], allowing to bring risk to an acceptable and appropriate level for the organization;

# the use of control measures (control actions), assuming the principles and methods that guarantee
the execution of management decisions and focus on the implementation of the developed measures to
reduce the identified risks;

# the use of digital communications, allowing the organization’s staff to effectively fulfill their
responsibilities, to exchange information, both vertically and horizontally. The source of the necessary infor-
mation is the data of bookkeeping (financial) and management (internal) accounting, the need for which is
established by the organization’s management system;

# monitoring, which is a mechanism for tracking and adjusting the organization’s risk management
process and performed within the scope of the current management activities or separately as necessary.

B. Algorithm. It should be noted that the main goal of the internal control model COBIT (Control
Objectives for Information and Related Technologies) is to develop a safety control system of the use of
information technologies based on control of all processes related to information technologies and, foremost,
information technologies control, comparison between active IT - processes and the best examples existing
in practice, including industry ones. According to COBIT, all processes related to information technologies
are divided into four zones, including: planning and organization; acquisition and implementation; delivery
and support; monitoring

The world practice in the application of the COBIT model is notable for the focus on reducing the risks
of using information technologies, which include:

1) incorrect processing of data and / or processing of incorrect data [13];

2) unauthorized access to information, causing its destruction or changes, leading to the reflection
of non-existent operations or incorrect reflection of operations [14];

3) establishment of additional privileges for information service employees in relation to access to special
information, including elements of unauthorized data changes in the main files, systems or programs [31];

4) incapacity of information service employees to make the necessary changes to systems or programs
[28], as well as incorrect manual intervention by information service employees or possible data loss or
failure to access data.

The practical aspects of applying the SAC internal control model consist in focus on internal auditors.
The internal control system is an integration of processes, functions, actions, subsystems and staff for the
effective performance of the intended tasks taking into account risks and cost and results estimation. The
components of the internal control system are the control environment, control procedures, manual and
automated systems.

At the core of the Russian theoretical concept is a model of risk-oriented internal control (hereinafter -
ROIC). The development of this model was started at the beginning of the 20th century, and it was approved
as mandatory in 2014 for commercial banks [19]. Unlike the COSO model, the meaning of which consist in
the fact that management is carried out considering the assessed risk, in the Russian ROIC model mana-
gement itself is already considered a risky event. In this regard, risk-oriented internal control can be
interpreted as prevention, assessment and risk control using various management technologies in all areas
of activity and business divisions of economic entity aimed at the most possible reduction of risks. At the
same time, the main differences identified between COSO and ROIC are sufficiently conditional and are as
follows.

1. Unlike COSO, where great importance is attached to the internal environment, the ROIC places
considerable emphasis on verifying the divisions activities in the context of business processes from the
standpoint of building a risk management system.

2. In COSO, maximum importance is attached to monitoring of internal control as a form of subsequent
control, and monitoring is one of the main elements of the COSO model. In ROIC the main emphasis is on
building the system of internal control itself.
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3. In COSO, the greatest weight is given to the work of the Board of Directors, while in ROIC - to the
process of interaction of all management bodies.

4. ROIC in the modern concept includes the following elements:

# compliance control, as control of legal and regulatory risk [2];

# control of the totality of potential and real risks [5] assigned to the internal audit service;

# monitoring compliance with procedures and deviations performed by the internal control service [37];

# risk assessment performed by the risk management service (Risk Management Service), which itself
is an integrated element of any technological business process [40]. Risk assessment includes an assessment
of the risk factor of any business model, including a development strategy, business plan, development
concepts of individual areas and business, as well as including an assessment of risk-appetite for all
development factors [25].

# control of prevention procedures of money laundering and terrorist financing assigned to the finan-
cial monitoring service.

In management practice, the Russian model of internal control should be highlighted - a confirmatory
model of internal control, focused on assessing the compliance of the activities of audited economic entities
with the requirements of federal legislation and internal documents of an economic entity. This model was
also recommended by the Central Bank of the Russian Federation for use by the banking economy sector
since 2007, together with the use of a risk-oriented model. Based on the fact that the confirmatory model is
identical in its content to compliance control, which is an element of the risk-oriented model of internal
control, we believe that this model has lost its purpose. Its existence can be justified only if the risk-oriented
model does not work in the economic entity.

Results. Research of the internal control models application showed that in Russian society the risk-
oriented model of internal control used in commercial banks and based on the foreign concept of COSO is
most widespread. Therewith in Russian reality, in an effective model (based on the principles of a system-
oriented model), a process-oriented model was enriched by the inclusion of not only business processes in
the model, but also the Financial Responsibility Centre, and in the indicative model - by the influence of
factors of the internal and external environment.

Whereas the institutional internal environment is identical to the notion of internal environment of
internal control, formal institutes of the internal environment of internal control must also be represented by
local regulatory documents reflecting the general attitude of executives and management towards the need
for control in the institution and the actions taken in this regard. These documents may include: regulation
of the responsibilities and authorities distribution; personnel policy; the procedure of preparing financial
statements for external users; regulations of the implementation of internal management accounting and
reporting for internal purposes; statute on the conformity of economic activity as a whole with the require-
ments of applicable legislation; style and basic principles of an autonomous institution management ; as
well as the organizational structure of an autonomous institution. In this regard, the suggested model of the
institutional environment of the internal control of an autonomous institution can be represented by the
following algorithm (figure 1).

Eternal institutional environment of interna
control of an autonomous institution - laws,
standards, rules, provisions, norms

Internal institutional envi al control of an
autonomous institution - norms, rules, provisions,
concepts

titute of institution's interna
control

categories, principles, methods,
equirements for control performance

Figure 1 — The mechanism of functioning of the model of the institutional environment of internal control
in an autonomous institution
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Discussions. One of the important areas of analysis for internal control is on the one hand the study of
the efficiency of the interaction of the internal institutional environment of internal control with the external
institutional environment, and on the other hand, the analysis of the interaction of the internal institutional
environment of internal control with the institutional environment of the autonomous institution as a whole
[12,16,20,18,23,43]. Such interaction, in our opinion, can be not only highly productive, but also fraught
with conflicts and reduced efficiency. If the process of the first interaction is generally understood and the
efficiency of this interaction consists in maximizing the involvement of formal institutes of the external
environment [35] to develop local legal documents on the internal control of the institution, on the basis of
both these formal rules [3] and their own rules, taking into account the need for development of internal
control in an autonomous institution [10].

As for the interaction of the internal institutional environment of internal control with the institutional
environment of an autonomous institution, the essence of this interaction and its efficiency is as follows.
The external institutional environment of an autonomous institution is formed by formal and informal
institutes that govern the relationship of the institution with the state, consumers of works and services,
suppliers, credit organizations and other legal and physical entities, and this environment, in its turn,
determines the internal institutional environment as part of formal and informal institutes (rules) determining
the development and functioning of a specific autonomous institution [34]. At the same time, the internal
institutional environment of internal control directly interacts with both the internal institutional environ-
ment of an autonomous institution and the external environment, which looks like a relationship between
the micro level and the meso level, as well as the micro level and the macro level (figure 2).

External institutional
environment of internal control

Institutional environment of an
autonomous institution (macro
level)

Internal institutional environment of an
autonomous institution (meso level)

Internal institutional environment of internal
control of an autonomous institution (micro level)

Figure 2 — The interaction order of the institutional environments of an autonomous institution

The presented interaction in figure 2 is largely subordinated to the priority of the formal rules of the
institutional environment of an autonomous institution over the formal rules (institutes) of the internal
institutional environment of the institution’s internal control and, therefore, involves mandatory accounting,
when developing local regulatory documents on internal control, legal documents on the special aspects of
the development of an autonomous institution.

An effective model is based on such an understanding of internal control as a focus on optimizing costs,
improving the efficiency of existing business processes and reducing costs alongside the establishment of
financial responsibility centers (FRC) and building of financial flows of an economic entity. Consequently,
effective internal control can be interpreted as control over business processes and FRC in all areas and
divisions of the economic entity, aimed at costs optimizing as a condition for further development [27,36].
Therewith, the main directions of effective internal control should combine:

1) determination of key indicators of the Financial Responsibility Centers in the time perspective and
in comparison [9];

2) analysis and building a model of business processes operating in an economic entity [7];

3) creation of an identification card of business processes and financial flows operating in an economic
entity [38];

4) adjustment of the interaction system of various divisions with building of business process models
[39].
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The presented mechanism of the functioning of the model of the institutional environment of internal
control in an autonomous institution constitutes the institutional concept of an autonomous institution
internal control of consisting of the following main elements - the institute of internal control, institute
components, institutional environment, model of the institutional environment and the relationship between
the elements. It should be noted that the institutional approach is a new direction in the study and research
of internal control in the institution [24,30,32,33]. At the same time, the institutional approach considers
internal control as a set of fundamental concepts, rules and standards within a certain framework and is an
extension of scientific and methodological developments in the field of internal control.

In this regard, the proposed concept in practice allows to represent the unity of the institution as an
institute and its internal control as an institute, i.e. the totality of legal norms, rules, standards, concepts and
mechanisms of their implementation into the economic entity. Summarizing, it should be noted that the
system of internal control of an autonomous institution, from the perspective of an institutional approach,
the more effective the system will be the more effective will be the influence of institutional factors
(economic, financial, etc.) aimed at improving formal and informal rules on internal control in autonomous
institutions, as well as on the whole autonomous institution. Among these factors, it is worth highlighting
the improvement of formal institutions in the field of accounting and reporting, which are both objects of
control and the main sources of information support for the internal control of an autonomous institution,
which forms the efficiency of the internal control system.

JI. A. YaiikoBckas, T. b. Typumena, P. I'. Axmanees
[TnexaHoB aTeiHAAFE Peceil SKOHOMUKANBIK YHUBEPCUTETI

ABTOMATTBIK HHCTUTYTTAPJA IIIKI BAKBLIAY
KYUECIH @YHKIUAJIBIK KOJJAHY

Annotanusi. Kazipri 3amanrbl OM3HeC miapTrapbl HAPBIKTHIK KATBIHACTAPBIH IaMy 3aHJIbUIBIKTAPhl MEH CHITaT-
TamajapblHa Heri3jenreH. ByriHri KyHi Ke3-KelreH mapyamblIbIK KYpri3yili CyObeKTIHIH COTTi XOHE TYpPaKThl
KBI3METi 0acKapy KYWECiHIH THIMIUTITIHE TiKelel 0alIaHbICThI, OHBIH MaHBI3/IbI JICMEHTI AYPHIC YHBIMIACTHIPBLIFAH
Gackapy 06oubin TabbuTazpl. Ke3 kenreH mapyambiibIK )KYprizyni cyObeKTiHIH KbI3METiHe OaKbuIay IbIH OpHBI, PeJ
MEH MaHbI3bl OyXTalTepIIiK ecel, 0ackapy *oHe Taljiay CHAKTHI MaHbI3/bl. BacKapyAblH OTaHIBIK FHUIBIMBI 6TC TEPEH
TaMbIpJIapra Ue KoHe «0acKapy» YFhIMBIHBIH CaH KBIPJIbI TAOMFATHI MEH TEPEHIITT «MEHEKMEHT» XKoHE «OacKapy-
IIBUTBIK €CeTn» YFBIMAAPBIMEH THIFBI3 OalmaHbICTEL. BocekenecTikTiH Kymeroi skaFnaibiHaa OaKbUIay bl THIMILUTITIH
apTTHIPY Macesesepl eaoyip )KaHapFaH Ke3Jie 11Ki Oakbuiayabl YHbIMIACTHIPY, OHBI JJAMBITY OHE KIPIKTIpy Macese-
nepi e3ekti Oona tyceni. «lmiki OakplIay» KaTeropusChIH, OHBIH CYOBEKTiNIEepi MeH 00BeKTLIepiH, Oackapy mpole-
CIHJIET] OpHBIH 3epTTey 0i3re OHbIH KYPbUIBIMBIH/Ia MaKCATThI OaFap MEeH 9/{iCHaMaJIbIK OJITiJIepMEH epeKIIeICHETIH
’KEKe TYpJIEpiH aHbIKTayFa MyMKIiHIIK Oepeni. [mki Gakpuiay skyHeciH ic xy3iHe )Ky3ere achblpy OHbI THIMJI YHBIM-
JIACTBIPY/IbIH HETi3r NPUHLIUIITEPiHE COMKEC JKY3€Tre achlpbUIybl KepeK, ojap 0ip-OipiMeH THIFbI3 OalIaHBICTHI JKOHE
oyap/ el OIpIKTIPYIiH TOpTIOI KeOiHECe HAKTHI ICKEPIIIK KaFaaiiap MeH JKaraaiiapra OailyiaHbICTBI Oojamel. [miki
Oackapy JKyleciH jkanmbl Oackapy >kyleciHe OipiKTipy opTyp:i JeHrelaeri aknaparThlH CEHIMIUITIH KaMTaMachl3
eTelli, COHBIMEH Karap Kare Oackapy IIemimiaepiH KaObuigay MYMKIHAITIH TeOMEHAeTeli. ABTOHOMIIBI MEKEMEHIH
YTHIM/IbI )K9HE SKOHOMUKAIIBIK HET13/IeINeH €CelIl CasicaThIH JKY3€Te achlpy Ke3iH/e TaHIay Kacay IpHUHLUITEpP] TiKeJIer
HYKOHOMHKAHBIH MEMJIEKETTIK KYHECiHiH OyXTanTepiIik ecer cTaHAapTTAPbIHBIH KOJIIAHBICTAFEI epexXeNepiHe TOyeIi.
By acriekt MmaTepuanapik, eHOCK JKoHE Kap Kbl pecypCTaphlH Maiiianany IbIH THIMAUTITIHE FaHa eMec, COHBIMEH KaTap
KaIMTaJAbIH alfHAIBIM ACHIeHiHIH THICTI IeHTeiliHe ocep eTyre, KanuTalabl cadbIMaap MEeH alHaIIbIM KapaXKaTTapblH
Kap KbUIaHBIPYAbIH KOCHIMIIIA 11IKI KO3JEepiH allyFa, TApTyFa MYMKIH/IIK Oepe/li. aBTOHOM/Ibl MEKEME asiIChIH KEHEUTY
YILIiH CBIPTKBI pecypcrap. Toyekenre OarbITTajafraH TOCLT JMEMEHTTEPIH Koca ajFaH/a, 1Kl OakbUIayAblH dpTYypJi
MOJICTIbJIEPIH KOJIaHy KOCIMOPBIHABI 0acKapy/bl YHBIMAACTHIPYbIH KOHLENTYal bl MPOLECIH IYPBIC XKYprizyre
MYMKiH/IiK Oepei. ABTOpIap yChIHFaH aBTOHOM/IbI MEKEMEHIH i1IKi OaKpLiay >KyHeciHiH Mozei Ou3Hec-pouecrepie
MOJIEJIB/II iICKE aChIPY/IbIH TYIKUTIKTI MaKcaThiHa OaiIaHBICTHI - 1IIIKi )KOHE CHIPTKBI OPTAaHBIH (PaKTOPJIaphIH €CKepe
OTBIPBIIN, XYHETK Ke3KapacTbl, ToyeKenre Oaraapiaylbl eCKepelli. Kap)KbUIbIK JKayalmKepIIUTK OpTaJbIKTapblHIa
HIBIFBIH/IAP/IBI a3aUTY JKOHE KipIiCTi apTTHIPY Ke3iHae OM3HEeC-ponecTep iH THIMIIIITI.

MeHeKMEHTTIH HeTi3i peTiH/le HANKATUBTI OacKapy MoJelli KCHiHEeH KOJIaHbUIabl. OACTTe, O IMIKi OaKbI-
JayIblH KEHICTIKTIK KOpiHICiHe HeTi3leneni jKoHe Taumay peTiHIe, SKOHOMHKAIBIK CyOBEKTIHIH KbI3MET TYpiHE
OaifmaHpICTHI, OM3HEC (PaKTOpIAPHI 9cep eTETiH (PpaKTopIapAbl KOPCETETIH 9P TYPII KOPCETKIMTEPAiH 9CEPiH ecKepe
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OTBIPHIN, OM3HECKE OOJIiHEIl. CHIPTKBI JKOHE IMIKI OpTa, aTam alTKaHaa, 09CEKENIECTIK apTHIKIIBLIBIK MapaMeTpiepi
TYPFBICHIHAH.

TuimMai Monenbal Maigananysl ikl OaKpUIayIbIH ITEPCHEKTUBTI MOJeINi Aen caHaiiMbl3. VHTerpauusiianran
imki OaKpuIay MOJIEIN Typasbl aBTOPJIBIH HIESIChIHA CYHEHE OTBIPBIN, OHBIH HEri3ri Kypamjac OeiKkTepi MblHAlap
Oouapl: KYHEIK ToCi, IIKI )KOHE CBIPTKbI OPTaHbIH (DaKTOPJIAPhIH €CKepe OTHIPHII, YIriHI OU3HEC-IpoLecTep MeH
Kap KBbUIBIK JKayalKepIIUIIK OpTaJbIKTapblHa €Hri3e OTHIPBIN, Toyekenjaepre Hazap aynapy. CoHblMeH Oipre, imki
OakpuIay MOZIEiHIH HETi3ri 00BEKTICI iIIKi ’KaHE CHIPTKBI OpTa (haKTOPIIAPbIHBIH 9CEPIHEH TYBIHIAWTBIH TayeKemnaep
Oonanpl. ¥ CHIHBUIFaH MOJIEITBIIH MAKCATHI - KAPXKBUIBIK JKayarnKepIIiIiK OPTAIBIKTAPbIHAA IIBIFBIHAAPABI a3aiTy XKoHE
KipiCTi apTTHIPY Ke3iHJe SKOHOMHUKAIBIK CYOBEKTiIe OOJBII KaTKaH OM3HEC-TIPOLECTEPIiH THIMIUIITIH apTTHIPY.

KomnmanpicTarsl 3aHHAMa asCHIHIA IMKi 0aKpUIAyABIH «0aKbUIay OPTACHDy AIIEMEHTI HHCTHTYIHOHAJABIK IMIKi
OpTara e3repreHiH ecKepe OTBIPHII, aBTOHOMJIBI 1IIKi OaKbUIayAbIH WHCTHTYLIMOHAIIBIK OPTACHIH KOJIIAaHY MPaKTH-
KachblHa KeJieci JeHreilyiep eHeli: ChIPTKbI )KoHe ilki. PecMu jxoHe OefipecMi MHCTUTYTTap TYPIHIET! CBIPTKBI OpTa
OaceiM Ooazbl, O O3IHAIK MOJCHHU KOHE (YHKIMOHAIbI «MHUKPO HHCTHTYTTapMeH» (PEecMH jXoHe Oeipecmiu)
YCHIHBUIATBIH IAPYaIIbIIBIK KYPri3yll CyObeKTIHIH 1IIKI OpTacklHa dcep eTell.

Tyiiin ce3mep: aBTOHOMIBI MeKeMelep, OyXrajiTepilik ecerl, ilKi 0akpuiay MOAENi, MHCTUTYLIMOHAIBI OpTa,
HIapyanIbUIbIK CyOBeKTIEPi, 0aKbLIay TAKTaChl

JI. A. YaiikoBckas, T. B. Typumesa, P. I'. Axmanees
Poccuiickuil 3xoHOMUYECKUI YHUBEpCUTET UM. [liiexanoBa

OYHKIIMOHAJIBHOE NCITOJIb30BAHUE CUCTEMBbI
BHYTPEHHETI'O YIIPABJIEHUS B ABTOMATUYECKUX HHCTUTYTAX

AnHoTanus. CoBpeMEHHBIE YCIIOBHS BEICHUS OM3HECa OCHOBAHBI HA 3aKOHOMEPHOCTSX 1 0COOEHHOCTSIX pa3BU-
THS PHIHOYHBIX OTHOIICHUH. YCHemHas U CTaOWIbHAS JEATSIIbHOCTD JIF0OOT0 XO3HUCTBYIONIETO CyOBhEKTa CEroaHs
HAaIpsIMYIO 3aBUCUT OT 3((HEKTUBHOCTH CUCTEMBI YIIPABJICHHSI, BXKHEUIIINM 3JIEMEHTOM KOTOPOU SIBJISIETCS ITPABUIILHO
OpraHM30BaHHBIA KOHTPOJb. B nesrenbHOCTH J11000T0 CyOBbEKTa OM3HECA MECTO, POJIb  BXKHOCTh KOHTPOJIS TakK ke
Ba)KHBI, KaK Y4eT, yrnpasieHue U aHanu3. OTeuecTBeHHAss HayKa O KOHTPOJIE MMEET JOBOJIBHO IIyOOKHE KOpHH, a
MHOTOTPaHHbIA XapakTep U IIyOHnHa MOHSTHS «KOHTPOJIBY) TECHO CBSI3aHbI C HOHATUSMH «MEHEKMEHT» U «yIpaB-
JICHYEeCKUH yder». B ycnoBHAX ycmimBaromencsi KOHKYPEHIMH, KOrja IpoOieMbl MOBBILEHUS 3(PEKTUBHOCTH
KOHTPOJISL CYILIECTBEHHO OOHOBIISIIOTCS, BOIIPOCHI OPraHU3alui BHYTPSHHET'O KOHTPOJIS, €0 Pa3BUTHS M HHTETPALUH
CTaHOBSTCS Bce OoJiee aKTyalbHBIMU. V3ydeHHe KaTeropuu «BHYTPSHHHI KOHTPOJb», €¢ CYOBEKTOB M OOBEKTOB,
MecTa B IIpoliecce YIpaBJIeHHs O3BOJISICT BBISIBUTh B €€ CTPYKTYpPE OTICIbHBIC BUJIBI, XapaKTepH3yIOLIUecs 1ieIeHa-
NPaBJICHHOM OpUEHTAIMeil 1 METOJOJIOTMYECKUMH OCOOCHHOCTAMHU. [IpakTHieckas peann3anus CUCTEMbl BHYTpPEH-
HEro KOHTPOJIS JOJDKHA OCYILECTBIATHCSA B COOTBETCTBUH C OCHOBHBIMH IPHHIMIIAMH e 3¢ (QEeKTHBHOI OpraHu3aIuy,
KOTOpPbIE TECHO B3aHMMOCBSI3aHbI, a MOPANOK UX OOBEAMHEHHs B OONBILEH CTENICHN 3aBUCUT OT CIIOKMBLINXCS KOH-
KPETHBIX yCIIOBUM OM3HECa U 00CTOATENLCTB. MIHTErpaus CHCTEMbI BHY TPEHHETO KOHTPOJIS B OOIIYIO CUCTEMY YIIPaB-
JICHUA O6eCHe'-II/lT JOCTOBEPHOCTDH I/IH(I)OpMaI_ll/Il/I Ha pa3IMYHbIX YPOBHAX, @ TAKIKEC 3HAYUTCIbHO CHU3UT MOTCHUHAI
JUISl TIPUHSTHS OIIMOOYHBIX YINpaBiIeHYECKHX penieHuid. [IpuHIMIBI BBIOOpa NMpH peanu3aluy palMOHAIBHONH U
HKOHOMHYECKH 000CHOBAHHOM YUETHOW MOJIUTHKH aBTOHOMHOTO YUPEXICHUS HAIIPSIMYIO 3aBUCST OT JCHCTBYIOIINX
HOPM OyXTaJITepCKOTr0 Y4eTa CHCTEMBI TOCYIapCTBEHHOTO CEKTOpa SKOHOMHUKH. JTOT acleKT IO03BOJISIET BIHMATH HE
TOJIBKO Ha 3()(HEKTUBHOCTH UCIIONB30BAHMS MAaTEPHAIBHBIX, TPYAOBBIX H (PUHAHCOBBIX PECYPCOB, HO M 00ECIIeYnBATh
HaJUIe)Kalnil ypoBeHb 000pauMBaeMOCTH SOMHHL KAlWTajla, I0Jy4aTh NONOJHHTEIbHbIC BHYTPEHHHE HCTOYHUKH
(MHAHCHPOBAHUS KallMTAJIbHBIX BIOKEHHH H 000POTHBIX CPEACTB, IPUBJIEKATh BHEIIHHE PECYPCHI ISl PACIIUPESHUS
cdepbl IeHCTBUS aBTOHOMHOTO YUpexkaeHus. [I[puMeHeHne pa3IuaHbIX MoJieneil BHy TPEHHETO KOHTPOJIS, B TOM YHCIIe
3JIEMEHTOB PHCK-OPHEHTHPOBAHHOTO IIOJXO/A, MO3BOJIAET B JOIKHON CTEHNEHH OCYIIECTBHTH KOHLENTYabHBIH
IpoLecC OPraHU3alMy KOHTPOJIS Ha NMpeNIpHATHA. Moaenb CHCTeMBbl BHYTPEHHET0 KOHTPOJISI aBTOHOMHOT'O YUpPEeX-
JACHUs, MPEAJIOKCHHAA aBTOpaMH, YUUTLIBACT CUCTEMHBIN noaxoJ, OpUCHTAIMIO Ha PUCKHU C YUCTOM q)aKTOpOB
BHYTPEHHEH M BHELIHEH cpe/ibl, BKIIOUYEHHE MOJIENN B OU3HEC-TIPOLIECCHI C YUE€TOM KOHEYHOM 1eJT BHEIPEHHSI — I10-
BhILIeHUE () (PEKTHBHOCTH OM3HEC-ITPOLIECCOB PY CHIKEHUH 3aTPaT ¥ YBEJIMUEHUN PUOBLIH B IIEHTpax (PUHAHCOBOH
OTBETCTBEHHOCTH.

WHnukaTuBHas MOJIENb YIIPABICHHS IMPOKO UCIIONB3YETCs B Ka4eCTBE OCHOBHI yrpasiieHus. Kak npasuno, on
OCHOBaH Ha IPOCTPAHCTBEHHOM BHJICHWH BHYTPEHHETO KOHTDOJIS, U B KaueCTBE aHAlIN3a, B 3aBUCHMOCTH OT BUjA
NIESITENFHOCTH YKOHOMHYECKOTO CyOBEKTa, pacmperensercs OuzHec-o0paboTKa € yYeTOM BIMSHHS Pa3IHIHBIX
NoKa3aTelel, OTpaXKaloIHX BIHIHIE (haKTOPOB BHEIHSS M BHYTPSHHSIS Cpeia, B YACTHOCTH, B KOHTEKCTE [TapaMeTpOB
KOHKYPEHTHOT'O IIPEHMYILECTBA.
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Cuwnraercs ucnoib3oBanue 3hHeKTUBHON MOJIENTN HanOoIIee MEPCIeKTUBHOM MOJIEIBI0 BHYTPEHHETO KOHTPOJISL.
Hcxona W3 aBTOPCKOM HWIEH HHTETPHPOBAHHOW MOJEIHM BHYTPEHHETO KOHTPOJS, €€ OCHOBHBIMH KOMIIOHEHTaMH
CTaHYT: CUCTEMHBIN TO/IXO/I, aKIIEHT Ha PUCKH, y4eT (pakTOPOB BHYTPEHHEH M BHEIIHEW Cpeibl, BKIIOUSHUE MOEIN
B OM3HEC-TIPOLIECCH U IICHTPhI (DUHAHCOBOW OTBETCTBEHHOCTH. KpoMme TOro, OCHOBHBIM OOBEKTOM IMpeajaracMoi
MOJIETI BHYTPEHHEI'0 KOHTPOJIS OyAyT PUCKH, BO3HUKAIOIIUE B PE3yJibTaTe BO3AEHCTBUS (PakTOPOB BHYTPEHHEH U
BHelIHeH cpenbl. Llenbro mpeiaraeMoii MOJISNN SIBJISIETCST TTOBBIIICHHE YPPEKTHBHOCTA OH3HEC-TIPOIIECCOB, CYIIIe-
CTBYIOIIHUX B XO3SIMCTBYIOIIEM CYOBEKTE, IPU OJHOBPEMEHHOM CHIDKCHUH 3aTPaT M YBEIUYCHUH IPUOBUTH B IICHTPAX
(hMHAHCOBOI OTBETCTBEHHOCTH.

Y4UuTBIBasA, 9TO IIIEMEHT «KOHTPOJIbHAS Cpea» BHYTPEHHErO KOHTPOJS B paMKax IEHCTBYIOMIETO 3aKOHOAA-
TENhCTBA M3MEHUIICS Ha HHCTUTYIIMOHAIBHYIO BHYTPEHHIOIO CpeIy, CIIEAyeT OTMETHTh, YTO BHEIPEHHE B MPAKTHKY
MIPUMEHEHHSI HHCTUTYIIHOHATBHOHN Cpebl BHYTPEHHETO KOHTPOJISI aBTOHOMHOTO YUPEXKICHUS COCTOUT 3 CIICAYIOMINX
YpOBHEil: BHEIIHUI M BHyTpeHHUH. BHewHsst cpena B popme GpopMalibHBIX U HE(OPMaIbHBIX UHCTUTYTOB MPE00-
Ja/laeT, OKa3bIBasl BIMSHIE HA BHYTPEHHIOIO CPEIy SKOHOMHUYECKOTO CyOBEKTa, MPEICTABICHHYIO €r0 COOCTBEHHBIMU
creuupuIecKuMH KyJIbTYPHBIMU U (PYHKIMOHAIBHBIMUA «MUKPO HHCTUTYTaMu» ((OpMalibHBIMU 1 HE(hOPMATIbHBIMHU).

KiroueBble ¢j10Ba: aBTOHOMHBIC YYPSKICHUS, OYXralTepCKUH yd4eT, MOJeib BHYTPEHHETO KOHTPOJIA,
HHCTUTYHOHAJIbHAsA Cpe€aa, Cy6’beKTbI XO3)II‘/IICTBOBaHI/lH, I/lH(l)OpMaIJ,l/IOHHI)Ie ITIaHCJIN.
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THE CONTENT OF POWER AND GOVERNMENT
IN CENTRAL ASIAN NOMADS

Abstract. The article submitted for publication contains an analysis of the power-management system of Central
Asian nomads. The focus of such tasks as:

— Analysis of military power, the cult of a warrior in the history of the evolution of the tribal power of the leader
in ancient and medieval Central Asia in the context of the theory of chiefdom, neoevolutionism, aggressive and
commercial theories of political genesis, evolutionary theories of the matrilinear and patrilineal development of the
society;

— Study and analysis of the power authority of the tribal power through the system of titles and ranks in the
Hunnu, Turkic, Oghuz, Karakhanid, Khitan, Seljuqid states, description and study of the terminology of Chinese texts
on ranks and ranks, functions of officials and tribal chiefs, the role of a titled aristocracy in the management system
nomadic polities.

Key words: history, Central Asia, polities, power, titulatura, nomads.

Nomadism belongs to the components of the world-historical processes, and the territory of Kazakhstan
was its key area, here cattle breeding was the main way of doing business. In the vast territory of the steppe
zone of Central Asia, from the antiquity to the colonial era, nomadic politicians have played a significant
role. According to written sources of authentic and external nature, nomad societies have left the original
and local forms of political organization with inherent tribal relations as the most stable structure of social
relations. As J. Haas writes: «The question of the origin of the state is mainly the question of how and why
on the long way of the evolution of culture in society there were originally formalized institutions of
governance» [1, p.19]. In our opinion, the study of the institution of political power reflects the problem of
studying the institutions of governance in nomadic societies, as a variant of the evolution of the statehood
of Central Asian peoples.

In the present article, we focused on the study of the content of the institution of power as a system of
social and political management in the Central Asian nomads of the ancient and early medieval periods.

The purpose of this article is a comprehensive analysis of the content of power and control of the
nomads.

To accomplish this, the following tasks were undertaken:

— Analysis of military power, the cult of a warrior in the history of the evolution of the tribal power of
the leader in ancient and medieval Central Asia in the context of the theory of chiefdom, neoevolutionism,
aggressive and commercial theories of political genesis, evolutionary theories of the matrilinear and
patrilineal development of the society;

— Study and analysis of the power authority of the tribal power through the system of titles and ranks
in the Hunnu, Turkic, Oghuz, Karakhanid, Khitan, Seljuqid states, description and study of the terminology
of Chinese texts on ranks and ranks, functions of officials and tribal chiefs, the role of a titled aristocracy in
the management system nomadic polities.

From the late Bronze Age and the Iron Age in the nomadic society, the cult of a warrior begins to claim
the right of a centrally forming military power with the corresponding redistiburative functions - leader,
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leader, ruler. The cult of the warrior began to manifest itself in connection with the cultivation of the horse
for war, revealed the great endurance and strength of men, the cult of the warrior became the leader in the
culture of nomads. The image of Maude (Maodun) -shanuyu in the annals is exceptionally bellicose, it is a
warrior, leader, ruler of the steppe power. His famous receiver was Laoshan-shanyu, whose image repeated
the features of Mode, as a warrior, the winner of Yuezhi, Dunhu, Hun. The formation of the Hunnu Empire
was accompanied by a change of political domination in the Steppe, the nomadic society acted under the
name of the Hunnu, and the acts of conquering the Yuehzhi and Dunhu were accompanied by military
victories, migrations and the disappearance of their references in the chronicles in the territory under the
subjugated Hun.

In Turkic society, every man who reached the age of initiation became a warrior (Turkic er) - this is all
a free adult male population, capable of carrying arms. Before reaching the er-warrior age, boys, teenagers,
and male children were in the category «oyu, uri», among which «beg oyul», born with «prescribed» status
[2, p.145], are distinguished. According to Yu.A. Zuev on the hundredth organization, in which the
«hundredy is the second division of the decimal system, the oldest form of the calculation of the tenthsystem
of the military-tribal organization of the Turkic society, this age group performed intelligence and alert
functions with respect to the tribe, but its main purpose was to teach military affairs in chapter with a
respected warrior. The transition to the age group of an adult member of society enshrined the military's
military and rank functions, given titles. Age stratification was reflected in the ethnosocial organization of
the entire Turkic society [3, p.95-100].

Kagan stood at the head of the category of er-warriors, i.e. Turkic society-troops and thought worthy
to manage it. Moreover, it was not just an army - it was a Turkic el, a kaganate. Among the category of er-
warrior Turkic memorials highlight the most illustrious alp-er - hero warriors. The warrior-hero became the
key figure in the epic tales of the Turkic peoples. The main function of the kagan and its troops was the non-
economic activity «to acquire» (the Turkic qazyan - to earn, conquer) the means of subsistence, this function
is assigned to the kagans, and is connected with distribution (distribution) and redistribution (redistribution)
mechanisms.

In the world outlook, there is also a process of asserting the legitimate right to the power of the clan in
the male line, associated with the cult of the heavenly deity. The appearance of the idea of the Father-Heaven
is fixed in the Indo-European cultural tradition, in which the Father-Heaven is the supreme Indo-European
deity [4, p.791-792]. A.K. Akishu holds the hypothesis that from the 1st millennium BC. and right up to the
early Middle Ages throughout the whole of Central Asia, one of the religions was Saka Mithraism - the
polytheistic religion with the cult of the god Mitra - the solar god, the guarantor of the union of different
types: «Saka Mithraism was basically a» male «religion, an essential role in it belonged to the warrior-
horsemen» [5, p.25,28]. This «religion» on the vast territory of cattle-breeding societies contributed to the
cult of the rider-rider cult, which can be traced through archaeological materials: burials with horses, tsar's
burial mounds, lack of armament items in burial mounds, which indicates the ranking of a society where
only warriors had burial rights with weapons [6, p.71].

For the Turkic authentic written heritage, a unique case of a clear representation of the origin of the
male warrior and male offspring from the heavenly deity is recorded. The "heavenly" origin of the male
warrior father (Turk er) is fixed in the Yenisei inscription (E-53), which originates from the area in the right-
bank part of the middle reaches of the river. Elegest [7, p.279-281]. In this lapidary inscription is transmitted
the idea of the allocation of kinship in the male line (the blue sky - the husband - the male offspring - the
husband-warrior). The relationship of the father is based on the idea of the heavenly-solar tradition as
opposed to the lunar-terrestrial, maternal, prior tradition and the whole complex of representations of the
Sarmatian-Yueji period. His Turkic written fixation on the stone is the most significant confirmation of the
strengthening of the position of father's law among the nomadic tribes of the Central Asian steppes. The
sovereign power of the Turkic Khagans was based on the connection of the kagan with the deity of Tengri,
"unbegottenness" and "heavenliness" is affirmed by the prerogative of only the Khagans of Ashina [8].
Genealogical legends about the origin of Usun and Ashin repeat each other, pointing to the distinctive
feature of their socio-political organization and world view.

The cult of the warrior formed the social, political and ideological foundations for the formation of the
supreme authority of the leaders. According to the theory of chiefdom, tribal chiefs became the basis of the
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centripetal power, which helped develop the many other leaders endowed with this or that title, functions,
rank, but belonging to the same tribal system of relations.

Chinese chronicles have fixed a complex and harmonious system of the tiutulno-ranking system of the
Hunnu Empire. In studies on the project, a group of Sinologists gave their vision of this structure in the form
of a hierarchy of titles and ranks. Relying on Chinese sources, the founder of the Hunnish state Mete (Mode
Shanuy), the kagan ruled the country, dividing it into four parts. The central part of the rules itself, and gave
the remaining parts to his sons, the eastern part of the left Bilge khan, the western part to the right Bilge
khan, and the far-landed lands gave the khans to the Western Khan bearing the title. Total 24 levels of rulers
were in power in the Hun state and subordinated to the Great Khagan. Approximately, they can be listed:
the left wing of the Bilge kagan, the right wing of Bilge Khan, the yabgu (the chief vizier), the kut of the
left wing, the right wing kut, the left wing han, the khan of the right wing, the left wing of the Ulug Sangun
(general), the right wing of the smiley sung, smile tutk bek of the left wing, uluk tutuk bek of the right wing,
uluk kazyna bek of the left wing, uluk kazyna bay of the right wing, batys khan, tumen basses, thousandths,
centurions, foremen, and others.

For the Turkic period, a system of titles for Western Turks, Turgeshes, Oguzes, Karakhanids and
Seljukids was described. In several Chinese chronicles a list of Turkic titles, eastern and western Turks is
given. Traditionally, these titles are presented in order of decreasing the power of their owners. In Zhou
Shu, Bei Shee and Sui Shu, the list of these record of the main «ranks and titles» is as follows: after the
kagan and his wife katun are listed yabgu (Chinesee-hu), shad/chad (Chinese sha/shee/cha), tegin (Chinese
Tele, Tetzin), Elteber (Chinese Sylefa) and Tudun. In Tan Shu, in addition to the titles mentioned above,
there are chor (Chinese zho/cho), apa (Chinese abo), and Irkin (Chinese sytzin).

In the old version of Tang shu (Tszyu Tan Shu), the title of Tarkan is also mentioned. From these
schematic lists of Chinese chronicles it is clear that the highest title was considered to be kagan. The place
and significance of katuns, whose title invariably accompanies the title of kagan, has not been determined.
Then the titles yabgu, shad and tegin are important. The title yabgu-kagan was fixed and became the
hereditary title for the rulers of the western side of the Turkic kaganate, i.e. Western Turks. The Arab-
Persian authors preserve information about the titles of the Oguzes, the main components of which were
yabgu (jabgu, baigu), kol-erkines (erkines), shubashis, inalas, orki, tarhans and beks.

The system of titles and ranks in the management system of the Huns and Turks was not differentiated
from tribal relations, moreover, it had an inherited character and only when the empire was added as a super-
identity did the system of governors in the agricultural regions of the empire arise.

In 907 the East Mongolian tribes of the Khitan managed to create their powerful Khanate called Kidan-
Liao, the Liao state. Studies Bakhtiyar Tursunov [9], who studied the state structure and administrative-
military ranks, set out a systemized system of titles and ranks taken from the Khitan.

1. Organ sofa (the central seat of the government), there were institutions of military affairs,
administration, industry, internal affairs of the khanate rate, laws and institutions for punishment, order
control bodies.

2. The body for the protection of the khan horde, performed the functions of protecting the khan's stakes
and protecting government objects.

3. The establishment of the officials of the khan's tent (Horde), performed the functions of overseeing
the rioters, providing the khan's tent with papers, feathers, ink, seals, lamps and everything necessary.

4. Establishment of the community of the khan's tent (household, khan's clan), consisting of: soldiers
of personal protection, responsible for the security of the khan's family, heirs of the throne, heads of the
tents of the princess-malik, officials.

5. The tent of strangers - this body directed the affairs of the elders of subordinate peoples like Bukhai
and Shy.

6. The establishment of the Horde was responsible for various cases of permanent and temporary
hordes.

7. The tribal organ, this body ruled over the Khitan and other settlements, was appointed by the imperial
decree in different places by local governors-governors.

8. The military affairs body, which included the main military headquarters, which was headed by Vali
Ahdi and heirs, bodies under the leadership of the viziers and commanders-in-chief. The same body included
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the Eastern District, the Western District, the Great Sangun, the headquarters of military defenders, the
military institutions of the Khitan and the conquered tribes.

9. The body of military campaigns carried out the functions of planning military campaigns,
intelligence, commanding the right, left and central wings-troops.

10. The body for the supervision and development of goods of artisans, pastoralists and the maintenance
of especially valuable birds and animals.

Such a complex management system in the Liao Empire was determined by the influence of China, the
desire to balance the management system of pastoral and agricultural areas. In the western regions of Central
Asia, we also note the increasing complexity of the system of titles and management, including agricultural
and pastoral areas.

A more complex system of titles and management is fixed in the states of the Karakhanids and the
Seljukids. B. Kochnev, the coins identified on the coins engraved in the Karakhanid era were divided into
three groups: Turkic (2846 times - 64.8%); Arab (used 1406 times - 31.9%); Persian-Tajik (used 144 times
-3.3%) [10, p.32]. The scientists identified five main Turkic titles, which are found on the coins that survived
to us from the Karakhanids - khakan (kagan) or khan, ig, tegin, yoga and jog [11, p.9].

The Arab titles of the Karahanids are represented by such titles as sultan (sultan ash-Sharq wa-sin
«sultan of the East and Sina» and ulug sultan as-salatin «great sultan of sultans»), malik ([al-] malik al-
Islam, al-malik al-Mashrik, malik al-Mashrik wa-s-Shin), amir (amir al-madarah, «amir amirs», mawla amir
al-mu'minin «client of the Amir believers») [10, p.22]. The Persian-Tajik titles were characterized by the
titles of dikhkan, pakhlavan (pakhlavan ash-Shark), shah, padha [x], shahanshah, malikshah (malikshah al-
a-zam), sanjar (sanjar al-a'zam) [10,p.23].

The highest dignitary in the empire of the Great Seljuks was her ruler - the Sultan. The first Seljuqid,
who took this title, became Togrul bey, who, after another victory over Mesud Gaznevi in 1038, ascended
the throne in Nishapur [11, p.28]. In Nishapur and Beihaq the Khutb was read. In it, along with the name of
the Abbasid caliph, his name was also mentioned, as well as the title — «The Great Sultan» («Sultan-1a'zamy)
[12, p.329]. Thus, in the environment of the Oguzes, which belonged to the Kynyk Seljuq tribe, a new,
already not Turkic, and Arabic title — «Sultan» was applied to the ruler, formerly known as «yabguy.

The Seljuks, in contrast to their predecessors Oghuz and Karahanids, had a management system based
not on the bridle structure of political power, but based on the agricultural system. In managing the empire,
the Seljuk sultan relied on the Great Sofa, which, in his absence, was headed by the Grand Vizier. This state
body consisted of the following divans:

— Divan-1 Tugra ve Ingd (Divan-i Tugra ve insha). The main task of this department was the preparation
of texts of the decrees of the Sultan, other documents of national importance, the conduct of diplomatic
correspondence, correspondence with the rulers of the vassal states, governors of the provinces, and so on.
The documents became valid after they were sealed by the seal (tugra) of the sultan. The custodian of the
stamp was the head of the divan, a keeper - tugrayi (tugrai).

— Divan-1 Istifa (Divan and istif). The department dealt with financial issues, kept records of the state's
revenues and expenditures, drafted a budget, and so on. The sofa had a widely ramified apparatus in the
provinces. Its purpose was to ensure the collection of taxes on time and in certain sizes for each province.
The person who answered before the vizier and the sultan for collecting taxes in each province was her
governor - amid (amide). The representative of the sofa in the provinces was a dignitary called miistev{i
(muestevfi).

— Divan-1 Israf-1 Memalik (Divan-i ishraf ve memimalik). He exercised control over the activities of
government officials in the capital (and even in the palace) and in the provinces. The Department also
collected information on the internal political situation in the country. The dignitary, who headed the sofa,
was called miisrif (mushrif).

— Divan-1 Arz (Divan-i Arz). The main functions of the sofa were the registration of the payroll of the
armed forces, the calculation and payment of the salary of the standing army, the provision of the army with
weapons, equipment, uniform, food, fodder, etc. The sofa did not exercise command functions, did not
participate in the decision on the use of armed forces. He was in charge of their condition. To this end, this
sofa was required to carry out regular inspections of the army, holding reviews and parades. He was headed
by ariz (aryz) [27, p.509-510; 13, p.156; 11].
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Conclusion. Thus, in the comparative typological analysis of the institution of political power in
different periods (antiquity and the Middle Ages), one can trace the complication of forms of government,
the evolution of governance institutions, including stages: the consolidation of military power as the basis
for the formation of supreme power, which was an undifferentiated system of functions . Over time, the
supreme authority authorizes the development of the titular rank system into a tribal management system,
which leads to a gradual de-differentiation of the functions of supreme power.

The meaning of the transformation in the management system consisted in adapting to the influences
of the agricultural management system and incorporating the rollepline relations in the system of centralized
management. These observations allow the researchers to conclude that in the Marxist theory the social class
nature of social development overlooked the stability of the economic specialization of the cattle-breeding
society, the existence of political organization and socio-economic integrity. Moreover, the search for class
has formed a theoretical approach, which defined two opposing societies in Central Asia: sedentary and
nomadic. This view did not allow us to consider the processes occurring in nomadic empires in integrity,
always separated the agricultural and cattle-breeding population in their development, revealed various
levels of cultural development, and the absence of mutual influences on the management system.

Analysis methodology is based on the application of the theories of political genesis, evolutionism
and neo-evolutionism

The result of the study was the conclusion that there is a complication of management forms,the
evolution of governance institutions, including stages: the consolidation of military power as the basis for
the formation of supreme power, which was an undifferentiated system of functions . Over time, the supreme
authority authorizes the development of the titular rank system into a tribal management system, which
leads to a gradual de-differentiation of the functions of supreme power.The transformations in the
management system of the nomads were associated with the adaptation to the influences of the agricultural
management system and incorporating the rollepline relations in the system of centralized management.

JI. K. XKycynosa', K. Y. Topnantaesa?, E. K. Kycynos'

IC. Topaiireipos atbinars [lasnogap memnekertik yuusepcuteri, [Tlasnonap, Kasakcran;
2Vuugepcurer «Typan» xone L. I11. Yonnuxanos ateiHaarsl Tapux jKOHE 3THOJIOTUS HHCTUTYTHI,
Anmarsl, Kazakcran

OPTAJIBIK A3Us1 KOINIMEHAIJIEPIHIH
MEMJIEKETTIK BACKAPY KYPbIJIBIMbI

AnHoTauus. Maxkamaga OpTanslk A3usl KeUIIeHIUIepiHiH MEMIIEKETTIK OacKapy KYpBUIBIMEI JKyiieciHe Tangay
KacaJbpIHFaH. TeMeHAeri Mocenenep i menryai Ke3aeni:

— KoraMHBIH aTajipIK jKOHE aHANBIK JaMy Ti30eKTepiHAETri BOIOMMSUIBIK TEOPHS, TOIUTOTEHE3IerT OacKbIH-
HIBUIIBIK [IEH cay/1a TEOPHSIChI, HEOIBOIIOLUOHM3M OACHIMIIBIFBI TEOPHUSICHI KOJIAHBLUTYbI TYPFhIChIHAH OpTasbIK A3us
©XKEeJIT1,0pTaFachIPIIBIK TAPUXBIHIAFEI OCKEpU OMITIKKE Tajmay ’acay, OHBIH iIIiHAe KapanaiibIM >KaybIHTepCH KOCEeM-
JIiK OWMITiKKe HeHiHTi OFUTIK caThUIapBIHBIH JKOFaphlIaybl MOCEJIec;

— Exxenri XyHaap, TypikTep ,0Fb3aap, Kapaxannpikrap, KuaaHaap, CeDKYKTep MeMIIEKET TepiHIeTi aTakTap MeH
JIopexenep JKyieci apKpUIbl Talmanapasl 6ackapy OWIIK Ky3bIpeTTepiHe Tangay jKoHe 3epTTey JKYPri3y; KbITaliIbIK
MOTIHIEp/ET] MICHEYHIKTEep MiHAETTeMeNepi, aTaKTapsl MEH Aoperke AeHTeiepi aTay YFeIMAapbhIHa Taiaay skacay hom
3epJeliey; KOUINeH Iiiep KaybIMbIHAAFbl OMITIK OachIHAAFbl aKCYHEKTEP IiH MaHbI3/IbIIBIFbIH KAPACTBIPY:

Tannmay agicreMe Heri3iHe MOJIUTOreHe3,BOJIIOIMOHU3M,HE0IBOIIOLOHN3M TEOPHSIAPhl KAMTHLIFaH.

3epTTey HOTHXKeNepi periHae OWIIKTIH 0ackapy caThUIapbIHBIH OIpPTiHAEN >KOFapbUIaybl, KypIeJeHyi, Aamy
TapUXbl MACEIeCl apHabl KapacThIPbLIAAbI, OHBIH IMIHIEC MEMJICKCTTIK OWJIIK MIHACTTEPl apachIHOArbl JCKEPH
OWJTIKTIH YKOFapbl OWJIIK KaJIBIITACYBIH/aFbl OPHBI KEHIHEH €3 00Jabl. YaKbIT OTKEeH CaiibIH JKOFaphl OHIIIKTEriiep
aTak, JIOpeKeNep/iH Aamy KYHWEeCiH 3aHIbl Typje MOWBIHIAI, TalnanapAbl 0acKapblill TYpFaH MEMIIEKETTIK OMIIiK
MIHJETTEPIHIH XKIKTeNyiHe X0 amaasl. MyHaai GeiliMAenyIiliK eriHiiiep KaybIMbIHBIH BIKNAJIbI apKbLIbI Maiina
00 IBI JKOHE OTBIPBIKIIBI MEMIIEKETTIK OacKapy JKyleciHe py-TallaiblK KapbIM-KaThIHACTAP KYPbUIBIMBI €HII31I/I.

Tyiiin ce3nep: Owmiik , kemmeHaiiep, OpTaibiK A3us, aTak-IopeKernep.
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JI. K. Kycynosal, K. V. TopnantaesaZ, E. K. Kycynos!

Tasnonpapckuii ['ocynapcreennsiii yausepeurer um. C. Topaiirsiposa, Ilasnogap, Kasaxcran;
2Vuusepcurer «Typan» u MHCTHTYT uctopuy M 3THOsoruu uM. Y. U. Banuxanosa, AnMarel, Kazaxcran

COJAEPXAHUE BJIACTHU-YIIPABJIEHUSA
Y HEHTPAJIBHO-ABUATCKUX KOYEBHUKOB

AnnHoranus. [IpoBoauTcs aHanM3 CHCTEMBI BIACTH-YIIPABICHHSA y LEHTPAIbHO-a3MATCKUX KOYEBHHKOB. B
[EHTPE BHUMAHUS TaKUe 3a/1a9d, KaK:

— aHaJIM3 BOSHHOH BJIACTH, KyJhTa BOMHA B MCTOPUH IBOJIOIHMH HAAIUIEMEHHOW BIIACTH BOXIS B JIPEBHEH U
cpenHeBekoBoi LleHTpanbHON A3MM B KOHTEKCTE NMPUMEHEHHUS TEOPHUU BOXKAECTBA, HEOIBOIIOLIMOHM3MA, 3aBOEBA-
TEJIbHOW U TOPrOBOW TEOPHUH MOJMTOreHEe3a, 3BOJIIOIMOHUCTCKUE TEOPUM MATPUIMHEHHOTO M MaTPUIMHEHHOTO
Pa3BUTHS COLIMYMa;

— HM3YYCHHUEC W aHaJIu3 BJIACTHBIX HOHHOMO‘{I/Iﬁ Ha}lHHeMeHHOﬁ BJIaCTH 4Y€pE€3 CUCTEMY THUTYJIOB W PAHIOB B
rocyJapcTBax XyHHY, TFOPKOB, OTy30B, KapaXxaHUA0B, KUJIaHEeH, CeIbKYKHUIOB, ONIMCAHUE U UCCIIEJOBAHUE TEPMUHO-
JIOTUM KUTAHCKUX TEKCTOB O paHrax M 4uHax, (l)yHKIJ,l/ISIX YUHOBHUKOB U POAOINIEMEHHBIX BO)Kﬂeﬁ, POJIb THUTYJIO-
BaHHOW apUCTOKPATUU B CUCTEME YIIPABICHHUS KOYEBHIMU TIOJIUTUSIMU,

MeTtomonorus aHanu3a OCHOBAaHA HA MPHMEHEHHH TEOPUU IMOJIUTOTCHE3a, YBOJIOIHOHI3MA U HEOIBOIIOIUO-
HHU3Ma.

PesynpraToM mccienoBaHUS CTalld BBIBOABI O TOM, YTO IIPOCIIEKHBAETCS YCIOXKHEHHE (POpM YIpaBICHUA,
SBOJIOIMSI MHCTUTYTOB YIIPABIICHHS, BKIIOYAIOMIKE B CEe0s ATAlbl: YKpEIUIGHHE BOCHHOW BJIACTH KaK OCHOBBI IS
(hopMupOBaHHMA BEPXOBHOH BIIACTH, MPEICTaBISABINEH CcO00H HemubdepeHIpoBanHy0 cucteMy ¢GyHKuuid. C
TEYEHHEM BPEMEHHU BEPXOBHAS BJIACTh CAHKIIMOHHPYET Pa3BUTHE THTYJIBHO-PAHTOBOW CHCTEMBI B HAaJIUIEMEHHYIO
CHCTEMY YIpaBJICHHs, YTO MPUBOJUT K MOCTeneHHOH muddepenimanun GyHKIUA BepxoBHON Biactu. TpaHcdop-
Maluu B CUCTEMC YIIPaBJICHUA HOMAa0B 6I)IJ'II/I CBA3aHEBI C le/ICHOCO6J'IeHI/IeM K BJIIUSHUAM SGMHe)IeHbHeCKOﬂ CHUCTEMBI
yYHpaBJICHUA U BKIIFOYCHUA POAOIIIIEMEHHBIX OTHOILIEHUH B CUCTEMY LICHTPAJIM30BAHHOI'O YIIPABJICHUA.

KuroueBsie cinoBa: ucropus, LlentpanbHas A3usi, IOJUTHH, BJIACTh, TUTYJIATypa, HOMAJbI.
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THE MODEL STATUS OF THE HEAD OF THE SUBJECT
OF THE RUSSIAN FEDERATION

Abstract. The relevance of the topic is determined that the highest official of the subject of the Russian Federation
are central in the system of regional public authorities and has a significant impact on the performance of Federal state
functions. The Federal structure of the Russian Federation provides for different levels of governance.

The effectiveness of solving state problems depends on the quality of management in the regions. The legislation
defines only the basic principles of the requirement of the organization of power in the subject of the Russian
Federation. Subject of the Russian Federation can regulate the organization of management. Federal legislation
provides the subjects of the Russian Federation with relative freedom in determining the system, structure, order of
formation and functioning of the Executive power. The subjects of the Russian Federation are different models of
governance, which determine the status of the head of the subject of the Russian Federation. The article identifies two
models for realizing the principle of separation of powers in the subjects of the Russian Federation.

The place of the head of the subject of the Russian Federation in the power system is considered from the position
of the scope of powers. The article describes the status of the head of the subject of the Russian Federation when using
different models, highlights the features of organizational models. The practical application of the management model
depends on the characteristics of the territory (area, population, socio-economic situation). In contrast to the Federal
model, the head of a subject of the Russian Federation in fact included in the system of Executive power regardless of
the model. The article deals with discussion issues. The article highlights the main disadvantages and offers suggestions
on the advantages of models.

Key words: Federal structure, legislation of the subject of the Russian Federation, the highest official, the head
of the subject of the Russian Federation, the system of Executive power.

The relevance of the topic. The Federal system is used in less than 10% of the countries of the world.
The Federal structure assumes the presence of a complex system of management, the separation of powers
between levels of government. In the Russian Federation the legislator establishes only the basic principles
of the organization of management in subjects of the Russian Federation, providing thus the opportunity
independently on places to regulate some questions.

Therefore, in the subjects of the Russian Federation there are different models of management.
Management issues in the subject of the Russian Federation in the scientific literature are considered from
the position of organizational aspect [2,4,5] and functional aspect [3,4,7]. The aim of the study is to highlight
the features of the position of the highest official in the system of state power of the subject of the Russian
Federation under different organizational models.

Materials and methods of research. The method of analysis of the legislation of subjects of the
Russian Federation and existing practice was used. The research was conducted using legislation and
scientific papers on the research topic.

Research results. On the example of the Siberian Federal District, organizational models of the status
of the head of the subject of the Russian Federation were identified.
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The status of the highest official of the subject of the Russian Federation is not fully regulated. In
addition, to allocate as an independent position — the position of the head of the highest executive body of
state power of the subject of the Russian Federation, working on a professional competitive basis.

The management system in the Russian Federation is under reform. The basic principles of governance
were laid down in the Constitution of the Russian Federation. Until 1999, the subjects of the Russian
Federation, independently determined the management system, based on constitutional principles. After the
adoption of the Federal law «On General principles of organization of legislative (representative) and
executive bodies of state power of the subjects of the Russian Federation» dated 06.10.1999 (hereinafter the
Federal law «On General principles...»), the process of unification of management began. The Federal law
established the general principles of the organization of state power of the subjects of the Russian
Federation. The change of the Federal legislation testifies to reduction of independence of the subject of the
Russian Federation in the decision of organizational questions of management [2,5,6].

The provisions of the law allow the subjects of the Russian Federation to take into account regional
peculiarities. The scientific literature suggests that with the adoption of this law there was a strengthening
of the vertical of power and as a consequence it affected the degree of independence of the regions in
determining the management structure [5, p.93]. Despite the presence of Federal regulations, the structure
of Executive power in the subjects of the Russian Federation is very diverse both in organizational and
functional sense. There are different approaches in determining the status of the higher official of the subject
of the Russian Federation (hereinafter the head of the subject of the Russian Federation) in the system of
authorities of subjects of the Russian Federation. And also, the structure by types of bodies and a
combination of powers differs [7, p.139].

The legislation of the Russian Federation ambiguously fixes existence of a post of the head of the
subject of the Russian Federation. So, according to article 2 of the Federal law «On General principles...»
the position of the higher official of the subject of the Russian Federation may be established by Constitution
of the subject of the Russian Federation. The legislator doesn’t include this position in the number of
mandatory. Besides, this position is not specified in the List of standard state positions of subjects of the
Russian Federation approved by the decree of the President of the Russian Federation of 04.12.2009 Ne 1381
«About standard state positions of subjects of the Russian Federation».

According to article 17, paragraph 4 «the structure of executive bodies of state power of a subject of
the Russian Federation is determined by the highest official of the subject of the Russian Federation (head
of higher executive body of state power of a subject of the Russian Federation) in accordance with the
Constitution (Charter) of the subject of the Russian Federation». Thus, in the absence of this official, the
question arises: «what body or official will be determine and / or change the structure of the Executive
power?». In practice, the position of the highest official is provided in all subjects of the Russian Federation.

The fundamental principle of the organization of power is the principle of separation of powers [1,
p-278]. In contrast to the Federal model of management, in the subjects of the Russian Federation the highest
official is part of the Executive power system. The Federal law uses the following construction «the highest
official of the subject of the Russian Federation (head of higher executive body of state power of a subject
of the Russian Federation)». Based on generally accepted rules of legal technique, the terms «the highest
official of the Russian Federation subject» and «the head of the higher executive body of state power of a
subject of the Russian Federation» are equivalent in this legal act. In fact, the legislator includes the head of
the region in the system of Executive power of the subject of the Russian Federation as a head.

The status of the head of the Russian Federation subject in the Executive power of the Russian
Federation varies. In the subjects of the Russian Federation, the following options are used.

1. Combination of two positions (the head of the region and the head of Executive power). The title
indicates the double status of the head of the subject of the Russian Federation and the head of the executive
body of the subject of the Russian Federation (for example, the Head of the Republic of Khakassia — The
Chairman of the Government of the Republic of Khakassia; Altai territory Governor, the Chairman of the
Government of the Altai territory);

2. The head is included in the system of Executive power, while the functions of the head of the highest
executive body are performed by the first Deputy head of the subject of the Russian Federation (for example,
Krasnoyarsk territory, Irkutsk region).
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The first variant involves direct leadership of the highest executive body of the subject of the Russian
Federation. In the second variant, another official performs the management function of the Executive power
of the subject. At the same time, the head of the subject of the Russian Federation retains «leverage», because
the head of the executive body is directly subordinate to the highest official of the subject of the Russian
Federation.

Analyzing the status of the head of the subject of the Russian Federation, V. A. Hmara and E. A. Psarev
come to the following conclusion. Direct inclusion of the head of the subject of the Russian Federation in
the highest executive body as the head «provides centralization of the power and is characteristic for
mobilization or «manual» type of management» [4, p.373]. Another variant, providing for a special post of
the head of the executive body of the subject of the Russian Federation, «leaves more opportunities for
separation of powers, specialization in management and seems more promising» [4, p.373]. In large subjects
of the Russian Federation, the second variant is more preferable, since it allows to distribute the authority
to manage the subject of the Russian Federation.

Allocation of a separate position of the head of the highest executive body of the subject of the Russian
Federation allows to appoint the head proceeding from professional qualities and experience. The position
of the head of the subject of the Russian Federation is elective. Therefore, the scientific literature discusses
the need to refuse the election and appointment of the head to the post [8]. Therefore, the requirements for
the presence of experience in the field of management or economic activity to the candidate for the post of
head of the subject of the Russian Federation can’t be presented. When using the second variant, possibly
appoint a head based not on party or other political preferences, but on professional characteristics, taking
into account the existing experience of economic or managerial activities. Thus, the elected head will be
able to concentrate the efforts on other directions of work.

B. B. Haymkuna
H. ®@. Karanos aTeiHaarsl Xakacus MEMJICKETTIK YHHUBEpCHUTETI, AbakaH, Pecelt

PECEM ®EJEPAIUSCHI CYBBEKTICIHIH BACHIBICHI MOPTEBECIHIH MOJEJIBIEPI

B. B. Haymkuna
Xaxkacckuii rocynapctBeHHbIH yHIBepcuTeT uM. H. @. KatanoBa, AGakan, Poccus
MOJIEJIA CTATYCA I'TABBI CYBBEKTA POCCUMCKOM ®EJIEPALIAA

AHHOTanMsl. AKTYaJIbHOCTh TEMBI 00yCJIOBJIEHAa T€M, YTO BBICILIEE AOJDKHOCTHOE JIMIO cyObekra Poccuiickoii
®depnepanuu 3aHUMAET [EHTPATIHLHOE MECTO B CHCTEME PETHOHAIBHBIX OPTaHOB FOCYAapCTBEHHON BJIACTH U OKA3bIBAET
CYIIIECTBEHHOE BJIMSHUE Ha BBINOJIHEHUE 00medeepaabHbIX rOCyIapCTBEHHBIX (yHKImA. denepaTHBHOE YCTPOWA-
ctBO Poccuiickoit denepaunu nperycMaTpuBaeT HAIMYUE Pa3HbIX YPOBHEH yIpaBlieHUSI.

D¢ dekTHBHOCT pelIeHns] TOCYAAPCTBEHHBIX 3a/1a4 BO MHOTO 3aBUCHT OT KaueCTBa YIPABJICHUS B PErHOHAX.
3aKOHOIATETHCTBO OIPEEIIeT TOJIFKO OCHOBHEIE IIPUHITUIBI TPEOOBAHIS OpTaHU3alNH BIACTH B cyOBekTe Poccuii-
ckoil @enepanyu. Pernonam npenocTasisieTcs: IpaBo peryaupoBaTh BONPOCHl OPraHU3alMK yIPaBICHUS.

OenepaapbHOE 3aKOHOIATEIHCTBO MPEIOCTABIsAET CyObekTaM P® OTHOCHTENBHYIO CBOOOAY B OIPENCICHUH
CHCTEMBI, CTPYKTYPBbI, MOpsiiKka GOpMUPOBaHHs U (YHKIIMOHUPOBAHUS MCIIOJIHUTENILHON BiacTu. B cyObekrax PO
WCTIONB3YIOTCS pa3Hble MOJETH OpPTraHW3aIlH YIIPaBICHHS, KOTOpPBHIE OMpenensioT craryc [nmaBel cyObekra PO.
B craree BbImeNseTCS IOBE MOJENH peaM3alliil NpPUHIMIA pa3felieHus BiacTedl B cyOwpekTax Poccwuiickoit
denepanuu.

Mecro I'naBel cyObekTa PO B cucTeMe BIAacTH paccMaTpUBAETCs C MO3UIUMKM 00beMa MmojHOMouHil. B cTathe
JaC€TCAd XapaKTCpUCTHKa cCTaTyca I'nmaBb1 Ipyu HUCIIOJB30BAHNU PA3TUYHBIX Moueneﬁ, BBLICIISIOTCA OCO6CHHOCTI/I
OpraHM3aIMOHHBIX Mojenel. [IpakTniyeckoe MpUMEHEHNE MOJICIH YIIPABJICHUS 3aBUCHT OCOOCHHOCTEH TEPPUTOPUU
(TuToTIa M, YHCIIEHHOCTH HACEJICHHUS, COLUAIIEHO-D)KOHOMHYECKOT0 MTOJIOXKEeHMs ). B oTimuue ot ¢epepanbHON MoIeIH,
I'maBa cyOwekTa Poccuiickoit denepanuu pakTHYSCKH BKIIFOYCH B CHCTEMY HCIIOJHUTEIBHONW BIACTH HE3ABHCHMO OT
MOJEIIH.
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Brigenenne oTnenbHOM JODKHOCTH PYKOBOIHUTENS BBICIIETO MCIIOHUTENBFHOIO OopraHa cyonexra Poccuiickoit
®denepanny MO3BOISIET HA3HAYATH PYKOBOAUTEIS HCXOAA U3 MPO(ECCHOHANBHBIX KAYECTB U ONbITA. JJOIDKHOCTD IJIaBbI
cyobekTa Poccuiickoii ®enepanuu sisiercs BbIOOpHOH. [loaToMy B Hay4HOi JuTeparype o0cykaaercss HeoOXo-
JIUMOCTh OTKa3aThCsl OT M30paHUs U Ha3HAUYCHUS PYKOBOJIUTENS HA JOJDKHOCTH [8]. [ToaToMy TpeOOBaHMs K HATTHYUIO
orbiTa paboThl B cepe yrpaBiIeHHs HiIH XO3SHCTBEHHOH AesATeIbHOCTH KaHUIAaTy Ha JIOJDKHOCTD IIaBbl cyObeKTa
Poccwuiickoii denepanun He MOTYT OBITH TIpe/ICTaBIEHBI. Takke BO3MOXKHO Ha3HAUCHNE PYKOBOAMTENS HCXO/s HE U3
NMapTUHHBIX WM HMHBIX TOJUTHYECKHX IPEIIIOYTeHUH, a MO0 NpO(EeCcCCHOHAIBHBIM XapaKTEPUCTHKaM, C Y4YETOM
CYILIECTBYIOIETO OTBITA XO35MCTBEHHON WM YIPaBJICHYECKOH fesireibHoCTH. Takum 00pa3om, n30paHHBINA PyKOBO-
JIITENb CMOKET COCPEAOTOYNTh CBOM yCHIINS HA JIPYTHX HANPABICHUAX PaOOTHI.

B craree paccMaTpHBaIOTCS IMCKYCCHOHHBIE BOIIPOCHI, @ TaK)K€ BBIIEJISIOTCS OCHOBHBIE HEIOCTATKU H
(hopMyITUPYIOTCS MTPEATIOKEHHS O IPEUMYIIIECTBAX MOJEIICH.

KroueBsble ci10Ba: denepaTuBHOE YCTPOWCTBO, 3aKOHOJATENBCTBO cyObeKkTa PO, BhIcIee OIKHOCTHOE JIHIIO,
rinaBa cyorekra PD, cuctemMa HCIONMHUTETFHON BIIACTH.

Information about author:

Naumkina V. V., Doctor of Sciences (Law), professor of Chair of Public Law, Director of Institute of History
and Law Katanov Khakass State University, Abakan, Russia; naumkina vv@khsu.ru; https://orcid.org/0000-0001-
6169-5860

REFERENCES

[1] Ayupova Z.K., Kussainov D.U. (2017). To the problem of formation of law-abiding state in the republic of Kazakhstan.
Bulletin of national academy of sciences of the republic of Kazakhstan. 365: 276-281 (in Russ.).

[2] Chernova E.R. (2015). Legal regulation of the organization of Executive authorities of subjects of the Russian Federation.
Innovative science 10-2: 202-204 (in Russ.).

[3] Demidov M.V. (2014). Legislative and Executive Bodies of the Russian Federation Entities: Peculiarities of the
Constitutional and Legal Status and Activities. Constitutional and municipal law 4: 32-36 (in Russ.).

[4] Hmara V.A., Psarev E.A. (2017). The system and structure of executive authorities of constituent entities of the Russian
Federation (the North-West federal district). Baltic humanitarian journal. T.6. 3(20): 372-374 (in Russ.).

[5] Maliy A.F., Solomonov P.N. (2018). Application of separation of the authority principle in the organizational structure of
the Russian Federation subject. Eurasian bar. 2(33): 93-95 (in Russ.).

[6] Malyi A.F. (2013). The Principles of Organization of Public Authorities the Federal Subjects of Russia. Scientific notes
of Kazan University. Humanities. T. 155. 4: 55-61 (in Russ.).

[7] Smelov S.A. (2015). The design of the system and structure of executive bodies of state power of subjects of the Russian
Federation. Academic notes of the faculty of law. 38 (48): 139-145(in Russ.).

[8] Tikhonov K.A. (2019). Expedient refusal from direct elections and introduction of the system of heads of subjects of the
Russian Federation appointment. Bulletin of the Saratov state law Academy. 2(127): 118-125 (in Russ.).

— 181 =——



Bulletin the National academy of sciences of the Republic of Kazakhstan

BULLETIN OF NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

ISSN 1991-3494
Volume 1, Number 383 (2020), 182 — 191 https://doi.org/10.32014/2020.2518-1467.23

UDC F20, F23.
I. Kalenyuk!, O. Grishnova?, L. Tsymbal!, A. Djakona?, E. Panchenko'

'Kyiv National Economic University named after Vadym Hetman, Kyiv, Ukraine,
*Taras Shevchenko National University of Kyiv, Kyiv, Ukraine,
SISMA University, Riga, Republic of Latvia.
E-mail: viktoryagmirya@ukr.net

FORMATION OF INTELLECTUAL CORPORATE CAPITAL:
METHODS AND MODERN TRENDS

Abstract. The accumulated assets of intellectual capital serve as the basis for the formation of competitive
advantages of TNCs in the global economy. The world leading corporations are diversifying methods of forming and
attracting intellectual capital in terms of increased competition. The aim of the study is to identify modern features and
methods of intellectual capital accumulation as the basis of competitive advantages of TNCs in the global environment.
The findings imply that the basis of leadership and high competitiveness of TNCs are the accumulated assets of
intellectual capital. The result of the study was the systematization and disclosure of the methods of accumulation of
intellectual corporate capital. The current trends in the accumulation of intellectual capital assets by leading TNCs of
the world are revealed. The accumulation of corporate intellectual capital of corporations is carried out on the basis of
large-scale investment in assets: the development of corporate forms of personnel training, a tremendous increase in
R&D expenses, the formation of distributed innovation networks and open innovation platforms, the introduction of
the latest knowledge management mechanisms. The forms of attracting intellectual capital from outside are actively
used: the search and attraction of talented and highly qualified human resources from other countries, the purchase of
patents, technologies, management models, mergers and acquisitions of companies, etc. Transnational corporations are
becoming the leading subjects of spending on science in the world: in the top ten countries they account for more than
half of all R&D costs, and in the leading countries of the USA and China - up to 80%. The accumulation of corporate
intellectual capital is characterized by tendencies in the formation of two powerful world leaders - the USA and China,
increased competition, a sharp increase in R&D costs, regional and industry transformations. The world leaders in
science spending are the corporate sector in the United States and China. The sectoral structure of the world's leading
transnational corporations is changing: instead of oil and automobile, the top ten transnational corporations now mainly
include computer and high-tech companies. Aggressive strategies for increasing intellectual assets are being
implemented. An effective tool for accumulating intellectual assets is mergers and acquisitions. The leaders in the
number of mergers and acquisitions are TNCs from leading countries: USA, China, United Kingdom, Germany and
Japan. The formation of corporate intellectual capital is an important step in building an effective synergistic interaction
of all the constituent triangles “business-education-science”. This triad is a key tool for the strategic development of
the knowledge economy for any country in the world.

Key words: human capital, corporate universities, structural capital, organizational capital, R&D, M&A,
outsourcing

Introduction. While the post-industrial paradigm of social development is under formation, know-
ledge emerges as the key resource, generation, spreading, and use of which is provided by various actors
(such as state, educational institutions and scientific institutions, enterprises, personalities), among which
the transnational corporations play a special role. The leading transnational corporations are the flagships
of the global processes of intellectual capital build-up due to accumulating huge human capital resources
such as highly skilled and motivated professionals, investing heavily in research and development, and
ensuring the integration of scientific developments and practical solutions. TNC concentrate technological
priorities, while development and implementation of the latest products, technologies, and business models
is being developed, and integrated knowledge management systems are formed. The intellectual capital
embodied in the knowledge, experience, and results of the creative work of highly skilled personnel becomes
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a key asset in the formation of competitive advantages and high competitiveness of TNCs in the global
economic environment.

The rapid digitization and networking of the global economy transforms its configuration, factors, and
instruments of functioning. Under these processes, the leading corporations have changed the composition
(instead of petroleum and automotive top ten leading TNCs of the world there are mainly computer and
high-tech companies), global value chains are formed, in which all processes of intellectual capital accumu-
lation are accelerated, global instruments of search, engagement, and use of the human capital are activated.

Theoretical basis. The category "intellectual capital" does not have a clear definition in the scientific
literature. The growth of its significance for the development of society and its individual subjects led to an
increase in attention to this problem among scholars. The first began to explore the intellectual capital of
the company and identified L. Edvinsson, M. Melon, A. Broking, T. Stewart, who had a unique experience
in managing intellectual capital. L. Edvinsson considered the notion of intellectual capital identical with the
concept of intangible assets and considered it as a necessary condition for the company's competitiveness
(Edvinsson, 1999). Significantly different from the presented interpretation of intellectual capital thought
A. Brooking, formed from the standpoint of practice, which actively uses in its activities the results of
intellectual work. According to A.Brooking, intellectual capital is a term for identifying intangible assets
without which the company can’t exist and enhance competitive advantages (Brooking, 2009). In general,
the approach to the definition of intellectual capital in terms of auditing, the need for accounting for
intangible assets that are becoming more diverse (patents, know-how, brands, etc.) — R.Petty, J.Guthrie
(Petty, 2000), G.Hamel, C.Prahalad (Prahalad, 2000), etc.

There is no unanimity in determining the structure of intellectual capital. Thus, according to L. Edvins-
son, intellectual capital is the totality of human capital, structural capital and customer capital (Edvinsson,
1999), each of which can be borrowed or own. Brooking divides intellectual capital into four types of assets:
market assets; 2) intellectual property assets; 3) human capital and 4) infrastructure assets. Stewart allocates
human, structural capital and consumer capital. Famous Ukrainian scientist A. Chukhno also allocates
human capital, structural capital and consumer capital. In accordance with the approach of D.L Volkov,
T.A. Garanina (Volkov, 2006), the structure of the components of the intellectual capital of enterprises can
be represented: human capital, organizational (structural) capital and capital relations.

The uncertainty of the structure of intellectual capital, the emergence of new important assets deter-
mines the relevance of the problem of assessing the assets of intellectual capital. This issue is also unclear.
The systematization of many approaches to the assessment of intellectual capital has made it possible to
distinguish the following main types: Intellectual Asset Valuation, Market Capitalization Methods, Return
on Asset Methods - ROA, Value Added (EVA, VAIC, Calculated Intangible Value, etc.), Value Added
Intellectual Coefficient (VAIC), Scorecard Methods - SC, Balanced Scorecard (BSC), Skandia Navigator
Balanced ScoreCard, Value Chain Score Board, Business 1Q), Intangible Asset Monitoring (IAM), Intel-
lectual Capital Rating (IC Rating), Sei-Cho ™ and MAGIC, etc.). A. Pulik proposed method of evaluation
based on the intellectual value added factor (VAIC ™) (Pulik, 2000) and used to evaluate to 30 companies
from FTSE list. It allows assessing the contribution to the value of tangible and intangible assets. Further
developed and supplemented this method by G. Laing, J. Dunn, S. Hughes-Lucas (Laing G., 2010), M. Chen
(Chen, 2005). In the works of N. Salamundin, R. Bakar, M. Ibragim and F. Hassan we find the possibilities
of evaluating the intangible assets of business structures and their activities in specific and regional capital
markets (Salamudin, 2010).

Intellectual capital becomes a strategic asset, a decisive production factor in the condition of a know-
ledge economy. The theoretical aspects of the study of the essence of intellectual capital and its influence
on the formation of the value of the company in the conditions of industrial revolution, we find in Edvins-
son's work (Edvinsson, 1999). L.Antoniuk, I. Gernego and others research the possibilities of enterprise
development on the basis of formation and use of intellectual capital, taking into account the general
conditions of total intellectualization of production processes (Antoniuk et al., 2017).

Intellectual capital is considered as core source of companies’ competitive advantages in modern
economic environment. As M.Porter intellectual capital is important factor in the strategy of competitive
forces (Porter, 1980). The authors of this study in previous papers examined the methodological approaches
to assessing the use of intellectual capital of multi-level subjects are investigated in the works [.Kalenyuk,
L.Tsymbal, E.Panchenko and A.Djakon (Kalenyuk et al., 2018). G.Hamel and C.Prahalad define the
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methods and forms of forming the intellectual capital of corporations and the possibilities of its accumu-
lation and use for ensuring competitiveness. They suggest that company’ performance is droved by ability
to identify and develop core competencies and capabilities (Prahalad, 2000). That’s why the concept of
learning organisation is widespread. It justifies the necessity for every company to study continuously
(Senge, 1990).

Preservation and development of intellectual potential and formation of the human capital of a society
are the main direction of development of any civilized country. It is seen as an important factor in
socioeconomic development, solving global problems associated with the progressive development of a
particular society. Due to this, in many countries the problem of intellectual potential growth is assigned to
priority areas in the policy of states [32].

The well-known Swedish researcher K.Sveiby is considered to be the founder of Knowledge
Management. He proved that the key element of business growth is not the production function, but the
knowledge and creativity of the employees. His proposals for measuring capital knowledge (which includes
customer capital, individual capital and structural capital) are fundamental to all knowledge-based compa-
nies (Sveiby, 1997). Together with changing the role of TNCs in the economic environment, the internal
structure of corporations, which must adapt to market challenges, is also changing. Corporations are
increasingly focusing on investing in human capital and defining it as a source of growth. The role of
intellectual capital in creating value added was investigated by the P.Sullivan (Sullivan, 2000).

Despite the growing quantity of studies in this subject, there is no unambiguous interpretation of the
intellectual capital, its essence and structure, so we need to analyse the newest processes of its accumulation
and transformation into the competitive advantages of TNCs within the frame of countries Ukraine are in
the context of seeking an innovative way for economic development, where the large business plays a key
role in close interaction with science, education, and the state institutions.

The aim of the article is to identify modern features and methods of intellectual capital accumulation
as the basis for the formation of TNCs’ competitive advantages in the global environment.

The content of this study, scientific conclusions and recommendations are based on the broad appli-
cation of the systematic approach to the study of phenomena. The proposed work demonstrates a thorough
study of the scientific works of domestic and foreign scholars on the conditions for the formation of
corporate intellectual capital. To achieve the research goal, the following methods have been used: review
of scientific literature, quantitative empirical research, performed to identify current trends of a specific
scientific problem. Methods of descriptive statistical analysis and visualization were used to obtain the
results of the study. The article uses the methodology of comparative analysis and evaluation of the dyna-
mics of the main indicators of innovation activity of the leading transnational corporations of the world.

Results. The intellectual corporate capital (including transnational corporations) has the following
structure: 1) the human capital (the people with such cumulative features as experience, skills, trades,
scientific achievements); 2) the structural capital (the intangible resources such as intellectual property and
client's capital); 3) the organizational capital (the management capital such as a company’s management
system, communication capital, corporate culture, intellectual products (services) that are obtained as the
result of using intellectual capital management).

Formation of intellectual corporate capital may occur as follows below: first, by the internal way, when
the corporate capital is formed by formation and use of own capital; second, by the external way, when the
intellectual capital from external sources is involved; and third, using both mixed forms. The capital is
formed by own efforts through the system of corporate universities, research centres, and science institutes.
The capital is involved from external sources due to involvement, leasing, outsourcing of highly qualified
personnel, purchase and lease of various intellectual property objects (such as patents, licenses, know-how,
technologies, etc.). The modern practice is described by new forms of the intellectual corporate capital
generation emerging through interaction: such as formation of research networks, open innovation
platforms, etc.

Each intellectual capital component plays an important and specific role in the formation of the
company's total intellectual capital: the human resources such as intellectual stuff, the structural assets as
the result of intellectual activity, the organizational assets as a set of relationships to ensure synergy of all
components. It is the organizational capital that represents the totality of relations in the intellectual resour-
ces management: all successive processes of generation, accumulation, and use of all types of intellectual
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property. The key goal is to increase the knowledge share at all stages of value added creating, which is the
most important prerequisite for transnational companies to ensure their economic power, to form
competitive advantages, and to achieve the high competitiveness.

The TNCs’ human capital formation occurs both through the accumulation of own capital and its
involvement from the outer sources. The own human capital is formed in corporate universities and training
centres within their training and retraining system. The TNCs’ powerful training centres (or corporate uni-
versities) are becoming increasingly large in scale, and thus become an alternative form of training for highly
skilled personnel. The growth of corporate spending on staff training is a constant feature of modern
business.

The development of such processes as digitalization, networking, and globalization brings new changes
and trends into the corporate training systems. While the global audience of corporate training systems
expands, the physical form, the general mission, and the education technology change. The functions of
corporate universities are not limited to education, but they rather become true aggregators of development
and play a key role in the overall chain of value increment, knowledge, and intellectual capital.

Large companies use a wide range of forms of involving human capital: search of human resources
from abroad (international migration, both labour and educational), hiring of employees, outsourcing,
leasing, etc. The methods and techniques for finding talented and promising professionals relate not only to
trained employees, but also to talented youth by holding academic competitions or contests (CFAs), through
diverse cooperation with students and graduates, expanding certification programs (CIMA), and by invol-
ving foreign youth to study.

In modern conditions the volumes of outsourcing dynamically increase. Thus, just in 2013, more than
2 million working places were involved in outsourcing in the global economy. The outsourcing companies
cover 43% of IT services market, 12% of call-centre services, 38% of research, 15% of personnel consulting,
and 8% of staff training (Salamudin, 2010). Outsourcing costs depend on a company’s size. Thus, the large
companies use outsourcing services at most spending more than 7% of their budget, while the average
companies spend 4.6%, and small companies spend 6.1%. There is a separate Knowledge process outsour-
cing segment, which focuses on information and knowledge, and is an integral part of the value added chain
(IT-outsoursing).

In the modern world, the speed of doing business is a key element of success. Therefore, the active use
of outsourcing, even in the company ‘s daily business, leads to acceleration of all transactions, growth of the
global economy, and deepening globalization of the entrepreneurial activity.

The transnational corporations are powerful players in R & D funding, accounting for almost half of
global R & D spending goes from TNCs and 2/3 goes from private funding (Occasional note, 2018). The
fulfilment of R & D on government orders, especially in the defence sector, is a common practice: (2011:
Lockheed Martin Corp. (USA) got a contract worth $ 789.8 million with the U.S. government in order to
create a defence system for the Missile Defence Agency; 2012-2016 - Lockheed Martin Corp. and Space
System (US) got $ 238 million contract with the U.S. Department of Defence for space vehicle production
(18)); innovative products development (2007, Rosnano, Sovcomflot, United Aircraft Corporation (Russia),
a contract worth $ 8.2 billion for nanotechnology projects).

The analysis results confirmed the spin-off increase in the cost of transnational companies in the world
for R & D, whose leadership is becoming a dominant component of international competitiveness. In the
global scope, according to absolute figures, the largest spending on R & D is provided by the U.S. corporate
sector, followed by China. By relative indicators (the share of business in the total spending structure on R
& D), the highest level (78.2%) is in South Korea, the second place is for Japan (77.8%). The TNCs’ main
R & D centers are in the EU, in the USA. and in some Asian countries (see figure 1).

Along with the United States, China becomes the centrepiece of business science, which accounts for 77.3%
of all country's R & D expenditures, while total expenses of the U.S. and China companies are up to $ 627.18
billion that is by 40% more than the costs spent by the companies from other 8 countries of the TOP-10
countries in terms of the R & D expenditures. Overall, in all the TOP 10 countries, the level of corporate
costs on R & D is more than 50% of the country's total R & D expenditures that is indicating on close ties
in the business science system and high levels of business involvement into the global chains of
accumulation of intellectual capital. The global R & D expenditures are gradually increasing from 1.08% of
global GDP in 2001 to 1.15% of global GDP in 2011 (UNESCO, 2016).
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Figure 1 — Expenses of the business sector in the DIR in the leading countries, billion dollars. and% (2016).
Source: built according to UNESCO

Among the leading companies with a high level of R & D costs, there are dominant the U.S. parent
companies. Therefore, of the 25 companies, 15 are from U.S., 7 are from the European Union. and 3 are
from Asia. By sectoral distribution, TOP-25 includes 8 companies in the pharmaceutical sector, 6 auto-
motive companies, and 5 work in the software sector. Overall, top 10 companies have invested in research
and development of more than $ 120 billion (Intellectual Capital Index, 2016).

The dominant positions in the global technology market are kept by TNCs from the USA, among other
leading countries are such as the EU, China, Japan, India, and others. To date, the TNCs account for 40%
of the world's cost of developing the latest technologies; 38% of the patents for new technologies are
received in industrialized countries; 37% of scientists; 35% of global scientific works. Now, in the U.S.,
there work 70% of Nobel laureates scientists; 66% of scientific papers authors of the, which are most
actively cited worldwide; 75% of the universities are among the top 20 universities in the world. The largest
quantity of leading companies by amount of their own patents is also located in the United States. Among
the main holders of patents there are the companies with a high level of R & D costs and internationalization
of activities, since the registration of patents is an eloquent result of the R & D work for a company itself,
as well as cooperation with other enterprises.

The analysis made it possible to conclude that the companies that make the largest investments in R &
D are described by high indicators of patent activity, profit, growth of capitalization, brand prospects, etc.
(table 1).

Table 1 — Indicators of performance of TOP-10 companies in terms of expenses for R&D

Expenses for Costs, . Capitalizat | Index FutureBrand
Ne Company R&D, billions | billion EIEBSI(E/}/ Pa.te.nt ion growth change
of dollars dollars » 70 | activity rates PwS by 2016
1 | Amazon.com. Inc. 16,1 136,0 11,8 1,960 +56% 4 21(-13)
2 | Alphabet Inc. 13,9 90,3 15,5 3,065 - 2 31(-10)
3 | Intel Corporation 12,7 59,4 21,5 3,726 +3,9% 21 16(-4)
4 | Samsung Electronics Co., Ltd. 12,7 167,7 7,6 5,810 +8% 14 9(-6)
> Xgﬁgﬁzamhaft 12,1 2294 5,3 - +6% 93 54(-21)
6 | Microsoft Corporation 12,0 85,3 14,1 2,601 +16% 3 12(-10)
7 | Roche Holding AG 11,4 51,8 21,9 - +55,3% 35 77(-17)
8 | Merk&Co., Inc 10,1 39,8 25,4 - 55 69(+8)
9 | Apple Inc. 10,0 215,6 4,7 2,225 +16% 1 4(-3)
10 | Novartis AG 9,6 49,4 19,4 +8,1% 27 61(+10)
Source: built by the author on the basis of: Intellectual Capital Index, The Future Brand index

— 186 ——



ISSN 1991-3494 1.2020

An effective method for involving intellectual capital from external sources is mergers and acquisitions
(M & A), which allows the company to immediately engage in intellectual capital without funding for R &
D. It allows customers to meet their immediate needs, to invest in high-tech companies that offer new
solutions to existing problems (improved products, improved customer experience, new infrastructure
solutions, etc.). Mainly. the companies from the leading countries (USA, China, EU, Japan) are leaders in
the field of mergers and acquisitions (M&A). Overall, 22% of all deals are made in the U.S., 15% belongs
to China, 7% - in Great Britain, 6% - in Germany, and 4% in Japan. Together, these countries hold 54% of
the quantity of global deals. In total, the developed countries account for the most expensive transaction
costs (Global M&A, 2018).

TNCs are practicing the purchase of small companies that develop and implement innovative products.
Thus, all of the R&D costs lie on the small companies, and TNCs only benefit from the active implement-
tation of redeemed technologies. In developing and delivering innovations on the market, significant
investments that small companies often do not own are required. Thus, in 2010, Intel Corporation used the
development of Nvidia chips, the controlling stake of which was redeemed on the eve (Twelve, 2010).
Another way to implement an innovation is to create strategic alliances that are designed to aggregate all
the knowledge gained in several companies for a specific type of product (i.e. Hitachi (Japan) and Texas
Instruments (USA) for the development of RAM, Toshiba (Japan) - IBM (USA), Fujitsu (Japan) - AMD
(USA), Sharp (Japan) - Intel (USA) to develop processors).

Total value of the intellectual capital, according to Dow Jones Industrial Average (DJIA), is now more
than $ 4.4 trillion that is an increase of more than $ 300 billion as compared with 2015. The top five
companies include the most value-rich companies with powerful intellectual capital, such as Pfizer, Boeing,
Apple, Visa, and Johnson & Johnson (table 2).

Table 2 — Index of Intellectual Capital DJIA, 2016 (Intellectual Capital Index, The Future Brand index)

Rank The cost of Intellectual capital Intellectual capital index
The company name an enterprise o

2016 | 2015 Billion dollar Billion dollar 2016 2015
Pfizer 1 2 221,390 245411 1.11 1.04
Boeing 2 1 95,978 103,042 1.07 1.04
Apple 3 3 489,153 509,067 1.04 1.04
Visa 4 6 210,562 209,687 1.00 0.98
Johnson&Johnson 5 7 296,977 291,021 0.98 0.98
UnitedHealth 6 5 174,021 170,306 0.98 0.98
Procter&Gamble 7 8 243,234 236,878 0.97 0.97
United Tecnologies 8 4 105,427 102,257 0.97 1.01
Microsoft 9 9 373,891 349,143 0.93 0.93
M 10 11 115,272 107,571 0.93 0.91
DuPont 11 10 65,987 66,066 0.93 0.93
Merck 12 13 172,276 156,934 0.91 0.89
Nike 13 12 89,478 81,034 091 0.91
IBM 14 15 205,303 179,522 0.87 0.86
Home Depot 15 14 189,143 164,171 0.87 0.86

The value of intellectual capital in individual companies is significantly higher than the cost of the
companies themselves, in particular, for such leading companies as Pfizer, Boeing, and Apple. Overall,
given the company's aggregate value, these amounts are quite significant. Having analysed the indicators in
Table 2, we can note that the value of transnational companies’ intellectual capital of included in this rating
is not less than 50% of the company’s value itself, which confirms the prominent role of intellectual capital
itself in the formation of competitiveness factors (figure 2).

The highest rates in the company of Visa and its indicators are more than 3 times higher than those
of follow-up companies. In general, analyzing indicators, it should be noted that the performance of selected
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Figure 2 — Top 10 companies at the cost of intellectual capital. Source: Calculated based on company data

companies is rather high, despite the lag behind the leader of the company. Intellectual capital of the
company includes actually the intangible assets of the company that exceed its financial value and in the
amount include both the intellectual potential and the intellectual results of intellectual activity.

According to analysts, in 2016, the total value of the intellectual capital of these companies amounted
to 4.4 trillion. dollars, while the division into spheres of activity is quite significant and the largest share
falls on technology (figure 3).

18.63% 4,68% M Aerospace and security
' 19,70% M Health care
524% Products for households
e M Industry
5,40% m Sales
10,10% Technologies. _
29,32% Telecommunications
6,93%

Figure 3 — Share with 4.4 trillion. dollars intellectual capital by type of activity (Intellectual Capital Index)

Involvement of foreign companies and stimulation of their innovation activity is an effective instrument
for increasing the economic potential of the country in the world. This is confirmed by the experience of
Ireland, Singapore, Finland, Israel, and other countries. The most evident are Israel's successful efforts to
create a supportive environment for innovation: a reduced tax scheme for the companies that open their own
R&D centres in Israel or invest in Israeli centres abroad; promotion of high-skilled personnel migration; the
development of technologies and infrastructure, the involvement of business in the ICT development due to
co-financing by the state of important projects (up to 50% of programs’ costs in nanotechnology and
biotechnology; for depressed or underdeveloped regions this figure rose by 10%, and for companies working
in the research with companies from other countries it rose up to 50%, and it rose up to 75% for small and
medium enterprises that participated in the 7th Framework Program of the EU).

Formation of corporate intellectual capital in Ukraine requires specific instruments. First of all, it
concerns not only high-tech activities, but also an increase in the technification level of low-tech sectors of
economy, which is generally a global trend. In order to intensify economic activity in Ukraine, it is necessary
to concentrate efforts on the formation of innovation infrastructure and the involvement of precisely those
stages of production, in which value added is formed significant amount. It is necessary to encourage foreign
companies to open their own research centres in Ukraine through a system of tax, credit, and institutional
instruments. The State’s support for innovation is necessary at the very initial stages of creating business
incubators or innovative hubs; the State’s partial participation in the financing or a partial reimbursing of
the costs (in some countries it amounts to up to 85%). The State’s support is needed both for involving
foreign multinational companies and for the development of Ukrainian business activity. Accumulation of
the companies’ intellectual capital and their effective realization allows to access external resources,
including through such instruments as mergers, acquisitions, alliances, purchases of companies, etc. An

— 188 ——




ISSN 1991-3494 1.2020

effective measure is to reduce tax rates for the enterprises operating in high technology sector or other
priority sectors (for example, to stimulate agricultural products processing, production of goods with a
higher value added).

Discussion and conclusions. The problem of intellectual capital is one of the most urgent in modern
scientific research. Intellectual capital is a key tool for achieving the competitiveness of TNCs in the global
environment.The TNKs realize aggressive strategies in order to increase investment in the intellectual
sphere, to search and use of human capital, creation and implementation of technological innovations,
providing the technical basis for the society’s progress.

There are no unities in understanding the essence of intellectual capital, its relationship with human
capital, the definition of the essence of organizational and structural capital. The author's approach to the
definition of the essence and structure of intellectual capital allowed to construct the logic of the study of
ways of its accumulation within modern TNCs.

The modern practice of accumulating intellectual capital assets within the leading TNCs dynamically
changes. Along with its own research activities, the search and training of personnel, the following forms
are developed: creation of joint research platforms, joint patent portfolios, formation of distributed networks
for cooperation between corporations. All these problems need further study.

The TNCs’ human capital formation occurs both through the accumulation of own capital (corporate
universities) and its involvement from the outer sources (search of human resources from abroad (inter-
national migration, both labour and educational), hiring of employees, outsourcing).

The transnational corporations are becoming powerful actors in the R&D worldwide. As a result of fierce
competition in the global environment, the new centres of formation and accumulation of intellectual capital
are formed. They are described by a high level of expenditures on R & D both in absolute and relative terms.

The USA corporate sector is a global leader, while China is in the second place. Overall, for all
countries included in the top ten world leaders list, the level of corporate expenditures on research is more
than half the country's total expenditure on R & D.

An effective instrument for involving intellectual capital from external sources of mergers and acqui-
sitions (M&A) is also activated. It allows to immediately involving intellectual capital without R & D fun-
ding. Moreover, the composition of the leading countries that are the main M & A subjects is similar: the
USA, China, the Great Britain, Germany, and Japan, which account for more than half of all global deals.

In addition, the problem of accumulating its own intellectual corporate capital and its effective
inclusion in the processes of strategic development of the national economy is extremely topical. The forma-
tion of intellectual corporate capital is important for every country in the world, because it promotes building
of effective synergies between all constituent elements in the triangle "business-education - science".

H. Kaneniok!, E. I'pumnosa?, JI. Hpim6aa’, A. JIbsakona’, J. [anuenko'

'Bagum letman atbinaarsl KHes YITTHIK 5KOHOMUKAIIBIK yHUBEpCHUTETI, Knes, YkpanHna;
Tapac llleBuenko areinaarsl Kues yITThIK yHUBEpcuTeTi, Knues, Ykpanna;
SISMA ynusepcwureti, Pura, Jlateus PecryGnukach

SUATKEPJIIK KOPIIOPATUBTIK KAITUTAJIBIH KAJIBIIITACTBIPY:
I9JAICTEP MEH 3AMAHAYMU YPAICTEP

U. Kaneniok', E. Fpumnosa?, JI. lpimoan!, A. Jipakona’, J. Ilanuenko!

'KneBckuii HaIMOHANBHBIH SKOHOMUYECKUH YHUBEpCHTET MMeHH Bagnma [etmana, Kues, YkpanHa;
bl b 2
2KueBckuii HallMOHAIBHEIN yHHBEpcuTeT nMenn Tapaca llepuenko, Kues, Ykpanna;
SVuusepcurer ISMA, Pura, Jlatuiickas Pecry6mmika

OOPMHUPOBAHUE NHTEJUVIEKTYAJIBHOI'O KOPIIOPATHBHOI'O KAIIMTAJIA:
METO/bI U COBPEMEHHBIE TEHAEHIIUN

AnHoTanusi. HakomieHHbIE aKTHBBI MHTEJUICKTYaJIBHOTO KaluTajia CIy)kaT OCHOBOW JJIsl ()OPMHUPOBAHUS KOH-
KypeHTHBIX peumyiects THK B MupoBoii sxoHOMuKe. Benyime MupoBble KOpIiopanny AUBEpCHGUIPYIOT METOIbI
(hopMHpOBaHNS U NTPUBJIECUCHHUS HHTEIIEKTYaIbHOTO KAalIMTAJIA B YCJIOBHSAX YCHICHHS KOHKypeHIMu. Llesbio uccie-
AOBAHMS SBISIETCS BHISIBIICHHE COBPEMEHHBIX OCOOEHHOCTEH M METOIOB HAKOIUICHHS MHTEIUIEKTYyaJIbHOTO KaIllkuTana
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KaK OCHOBBI KOHKYpeHTHBIX npeumyniecTs THK B rinobansHoii cpene. [lonyueHHbIe JaHHBIE CBUIETENBCTBYIOT O TOM,
9YTO OCHOBOH JIMJEPCTBA U BEICOKOI KOHKypeHTocnocooHocT! THK sIBisiFoTCSl HAKOTUIEHHBIE aKTHUBBI HHTEJIEKTYallb-
HOTO Kanurana. Pe3yJbTaToM HCClieOBaHMs CTala CUCTEMATH3aIUs  PaCKPBITHE METO0B HAKOIUIEHHS U TpUBJIE-
YCHUS MHTCIUICKTYAJIbHOI'O KOPIIOPATUBHOT'O KamuTaia. BrisBiieHs! COBPEMCHHbBIC TCHACHINHU aKKYMYJISAIIUN aKTHUBOB
MHTEJUIeKTyalbHOro KanuTaina BexymuMu THK mupa. HakorsieHne coOCTBEHHOrO MHTEIUIEKTYaJIbHOTO KamuTalla
KOpHOpAIH OCYIIECTBISIETCSI HA OCHOBE MacIITaOHOTO MHBECTHPOBAHUS B €r0 aKTHBBI: Pa3BUTHE KOPIOPATUBHBIX
thopm 0oOyueHust nmepcoHaiia, KojoccajipHoe Bo3pacranue pacxonoB Ha HMOKP, ¢opmupoBaHue pacrpeneneHHbIX
WHHOBALMOHHBIX CEeTe W IIaT(opM OTKPBITHIX WHHOBALMH, BHEJPEHNE HOBEHIINX MEXaHM3MOB YIPaBIICHUS 3Ha-
HUSIMH. AKTUBHO HCIIOJIB3YIOTCA (DOPMBI IPUBIICUCHUS MHTEIUIEKTYJIHOTO KanuTana n3BHe. OCHOBHBIMH HCTOYHH-
KaMH SIBJISIFOTCS: TIOMCK W MPUBJICYECHHE TAJAHTJIMBBIX W BHICOKOKBAIM(HUIIMPOBAHHBIX YEIOBEUECKHX PECYPCOB U3
JPYTHX CTpaH; MOKYNKa NEPCHEKTHBHBIX MATEHTOB, HOBEMINUX TEXHOJIOTMH, MOJENEH YIpPaBIECHHUS; CIUSHHUS U
MOTJIOIIEH!S] KOMITAaHUH, U T. 1. TpaHCHAIMOHAIbHBIE KOPIIOPALUU CTAHOBSTCS BEAYIIUMH CyOBEKTaMH PACcX0/I0B Ha
HayKy B MHUpe. B necsaTu Beqymux cTpaHax OHM COCTABIIIFOT OOJbIIE TTOJIOBHHBI BCEX HAIIMOHANBHBIX PACXOI0OB Ha
HUHOKP, a B ctpanax-nmuaepax CILIA u Kurtae — no 80%. Hakonnenne akTHBOB KOPIIOPATHBHOTO WHTEIUIEKTYaJIbHOTO
KaruTajia XapakKTepuzyeTcs CICAYIOINUMU TCHACHIUAMU:

- Ha IN1I00AJIbHOM YPOBHE BBIJEIISIOTCS J1BA MOLTHBIX MUPOBBIX Jinzepa — CILA u Kuraii;

- IPOUCXOJIUT KOJIOCCAILHOE 000CTPEHNE KOHKYPEHIMH 338 PECYPCHI U JIMAEPCTBO MEXKIY CTpPaHAMH U CyOBbeK-
TaMH MHPOBOH SKOHOMHKH; CTPEMHTEJIHO PacTyT 3aTpaThl HA Hay4YHbBIE UCCIIEIOBAHUS M Pa3paOdOTKH; AMHAMUYHO
TpaHcOpMHUpYETCs pernoHaIbHASL M OTPAcIieBasi CTPYKTYpa II00aIbHOT0 3KOHOMUYECKOTO IIPOCTPAHCTBA.

B MupoBo# npakTuke NEHCTBEHHBIM MEXAHU3MOM HapalllMBaHHs YKOHOMHUYECKOTO NMOTEHIHANA CTPaHbI SBIIS-
€TCsl IPUBJICYCHNE NHOCTPAHHBIX KOMIAHUHA U CTUMYJIMPOBAaHUS UX WHHOBALMOHHON NESATEIBHOCTH, YTO TOATBEPK-
nmaercst onbitoM Wpnasmun, Cunramypa, Ouamisagum, M3pannst u qpyrux crpad. Ycmenrssl yenmnus Vzpanis B ¢op-
MHPOBAaHHH OJIarONPHUATHOHN CpeIbl A1 HHHOBALMIA: IIPOrpaMMa IIOHW)KEHHOTO HAaIOT000I0KeHUS TS IPeNIPHATHH,
OTKpPBIBAIOT COOCTBEHHBIE NCCIIEIOBATEIbCKUE LIEHTPHI B M3panie Wi HHBECTHPYIOT B U3PAMIIbCKHE IIEHTPHI; CONEH-
CTBHE MUTPALMH BBICOKOKBAIM(DUINPOBAHHOTO IIEPCOHANIA; PAa3BUTHE TEXHOJIOTUH M HHPPACTPYKTYPHI, IPUBJICUYCHUE
6usneca B paszsutue KT yepes copruHaHCHpOBaHHE rOCYy1apCTBOM BaXKHBIX TIPOSKTOB.

MupoBbsIMH JTHIEpaMH IO pacxojaM Ha HayKy sBisercs: kopropatuBHbld cektop CIIA u Kuras. Mensercs
oTpaciieBas CTpykTypa Beaymux MupoBeix THK: BMecTo HedTsHON 1 aBTOMOOMIBHOM B AecaTKy Bemymmx THK te-
Hnepb B OCHOBHOM BXOJST KOMIIBIOTEPHBIE U BEICOKOTEXHOJIOTUYHbIE KOMIAHUU. Peann3yroTcs arpeccuBHbBIE CTpaTe-
THM HapamiBaHHUs WHTEJUIEKTYalIbHBIX aKTHBOB. D()()EKTUBHBIM MHCTPYMEHTOM HApaIlMBaHMS MHTEIUICKTYaJIbHBIX
AKTUBOB SIBJISIFOTCA CIIUSTHYS ¥ MOTJIOILEHHs KoMIaHuil. Jlugepamu o KOIMYECTBY CIAMSHUN U MOTTIOMIEHUS SIBIISIOTCS
THK Benymmx crpan: CLHA, Kuraii, BenukoOpurtanuu, ['epmannu u Snornn. @opMupoBaHHE KOPIIOPATHBHOTO
MHTEJUIEKTYaIbHOTO KallUTaNa SABJSIETCS BaKHBIM IIArOM B OCTPOCHUH 3(P(PEKTUBHOTO CHHEPTETHIECKOTO B3aHMO-
JIEUCTBHSA BCEX COCTABIISIONIMX TPEYTOJBHHUKOB «OM3HEC-00pa3oBaHMe-HAayKa». JTa TpHana SBISIETCS KIIFOYEBBIM
MHCTPYMEHTOM CTPATErn4eCcKOro pa3BUTUSI SKOHOMUKH 3HAHUH 15 1I000H CTpaHbI MUpA.

@DopMHpOBaHKUE KOPIIOPATUBHOIO HHTEIUIEKTYAJIHOTO KaliTala B YKpanHe TpeOyeT KOHKPETHBIX MEXaHN3MOB.
B mepByro oyepenp 3TO KacaeTcsi HE TOJIBKO BBICOKOTEXHOJIOTMYECKOHN NEATEIBbHOCTH, HO U IOBBILICHUE YPOBHS
TEXHOJIOTU3allM HU3KOTCXHOJIOT'MYECKHUX CEKTOPOB SKOHOMUKHU, YTO B LEJIOM SBJISACTCA FJ'IO6aJ'H)HbIM TPEHOAOM. I[J'IH
aKTHBH3aIlMM JKOHOMHYECKOH NESTeIbHOCTH B YKpaWHEe CTOUT CKOHLEHTPUPOBATh YCHJIUS Ha (OPMHUPOBaHHU
WHHOBALIMOHHOM MH(PACTPYKTYphl U NMPHUBJICYCHUH UMEHHO TEX 3TalloB MPOM3BOJACTBA, HA KOTOPBIX (hopMHpyeTCs
3HAYUTEJIBbHBINH 00beM 100aBlIeHHON cToMMOCTH. Heo0xoauMo cTuMyTMpoBaTh HHOCTPAHHBIE KOMIIAHUU OTKPHIBAThH
B YKpauHe cOOCTBEHHbIE HCCIIEI0BATENBCKHE ICHTPHI Yepe3 CHCTEMY HaJIOTOBBIX, KPEAUTHBIX N MHCTUTYIMOHAIBHBIX
HHCTPYMEHTOB.

KiroueBblie ¢10Ba: 4eI0BEUECKUN KalIUTaIl, KOPIIOPATUBHBIE YHUBEPCUTETHI, CTPYKTYPHBII KallUTall, OpraHn3a-
nuoHHbIH Kanutarx, HUOKP, ciusHus v MOTIIOmEH s, ay TCOPCHHT.
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CENTRAL ASIAN REGION AT THE FOCUS
OF GEOPOLITICAL INTERESTS

Abstract. In the XXI century the role of Central Asia in international politics is increasing. This region,
possessing rich natural, energy, mineral and raw material resources, has an important geostrategic position, in which
we see the geopolitical confrontation of global actors. The confrontation is explained by the fact that, for example, for
Russia this region, being a “vulnerable underbelly”, is included in the traditional sphere of influence, from the
perspective of China, the region seems to be an alternative source of energy and a vital partner for stabilizing and
developing the troubled Xinjiang province. As for the United States and their allies, this region appears to be an
important transportation hub, for example, for military supplies to unstable Afghanistan. Central Asia is not only a key
region on the world map, the establishment of control over which allows you to manage the regional transit of
hydrocarbons and other types of strategic raw materials for the largest developing economies, primarily China, and, as
a result, affect their economic growth and aggregate power. Central Asia is a crossroad of civilizations, control over
which, as was believed over the centuries, allows you to rule the world. The region retains its exceptional geopolitical
significance today.

Key words: international politics, geostrategic position, geopolitical confrontation, geopolitical interests, sphere
of influence, vital partner, allies, transport hub, key region, regional transit.

The relevance of the topic. As a result of the collapse of the Soviet Union, in order to fill the remaining
vacuum in the 1990s, a new “Big Game” broke out in Central Asia and is still being played out in the second
decade of the 21-st century. Currently, it is part of a process that can determine the structure of an
international system. Each of the global actors - Russia, China and the United States has its own goals in
the region. The three great powers of the modern world cannot be just passive spectators. Now they are
actively working to determine which of them, from a geopolitical point of view, what, where and when to
receive in Central Asia.

Thus, in the context of globalization of the world economy and with the dominant role of global actors
(Russia, China and the USA) in the region, the study of the place of each global actor individually through
the prism of the evolution of geopolitical strategy and, based on the development vector, the prospects for
their future activities in relation to countries The region is becoming an urgent need [1, P.17].

Materials and methods of research. The most optimal will be the division of the studied works on
the issue into several groups. The first group included the works of Western scholars who studied both
evolution and the current state, and the potential prospect of geopolitical interests and US foreign policy.
This category includes such prominent geopolitics as H. Mackinder (The Heartland theory), A. Mahan (the
Atlantism doctrine) and N. Spykman (The Rimland theory). Their scientific works became the foundation
of the concept of US foreign policy, initially against the Soviet Union, and now against Russia.

For example, the English geographer and geopolitician H. Mackinder developed a very interesting
concept, according to which 1) the geographical location of the country is an important factor that directly
affects the course of historical processes; 2) the geolocation of the country previously determines the
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potential strengths and weaknesses of the state; 3) technological progress changes the geographical area of
residence of states, has a positive or negative impact on their potential power; 4) The Heartland region is
the main “theater stage” of world politics, where political processes of a global scale take place [2, P.83].

In accordance with the doctrine of “Atlantism”, justified by A. Mahan, the main global geopolitical
actions of the USA in the XX century against the USSR and the socialist bloc were carried out. In particular,
the geopolitical interests of the United States with respect to the Soviet Union were implemented through
the Anaconda Loop project. According to the geostrategic forecasts of A. Mahan, the United States, using
the power of the “Sea Force” and destroying the USSR through gradual strangulation, would have seized
Eurasia, and hence Central Asia. To implement this project, such blocs as NATO, ASEAN, ANZUS,
CENTO were created, which played a decisive role in counteracting the USSR during the Cold War
[2, P.90].

Thus, G. Kissinger, in his books The World Order and On China, points to the futility of the American
strategy of global dominance and emphasizes the importance of spreading market and democratic values.
Another master of American geopolitics Z. Brzezinski, starting in the late 1970s, developed the ideas of a
unipolar world with the dominant role of the United States and the prevention of an opponent in Eurasia that
could challenge the United States. In his works, Z. Brzezinski extremely negatively assesses attempts to
artificially introduce a democratic system in other countries, regarding them as undermining the geopolitical
position of the United States. He also states that the concept of a universal fight against terrorism, due to its
narrow focus, is unable to be the central system-forming principle of US foreign policy [3].

In his scientific works, F. Fukuyama, another no less famous representative of American geopolitics,
associates hopes for the formation of a new geopolitical picture of the world with the modernizing role of
the United States, and considers the recognition by the American elite of the principles of multipolarity as
the condition for its fulfillment [3].

But, nevertheless, despite the certain successes of American scientists in the study of relations between
Central Asian countries and the United States, it is noted that the level of knowledge of relations between
the United States and Central Asia does not reflect the whole picture and does not correspond to the scale
of the current and planned policies of this state in this region.

The second group of published scientific works consists of the works of Russian scientists. The works
of A. Strokov, O. Stolpovsky, D. Ziyatdinov, 1. Ippolitov, R. Gumerov, D. Babayan, S. Nikolaev and D. Po-
pov are worth noting. In general, in the works of Russian scientists [4].

According to the chronology of historical events, Russia’s foreign policy towards Central Asian count-
ries, starting from the period of Soviet implosion and up to the present day, has not been consistent. The
author, analyzing Russian foreign policy doctrines, coupled with her practical activities of those times,
conditionally divides Russia’s foreign policy into three periods: “indifference”, “return” and “rehabilita-
tion” [4].

The period of “indifference” witnessed a huge loss by Russia of its influence in Central Asia and the
entry of the Western powers into it. As a result, the initial mistakes made in this period became a serious
obstacle to the process of Russia’s later return to Central Asia.

Considering the “return period”, the author notes that during this period Central Asia was no longer
seen as part of the CIS system, but rather a vital region that Russia could not afford to lose. Russia, depending
on the specific economic and political situation and the security situation in each country, carried out a
differentiated policy. For Kyrgyzstan, Kazakhstan, and Tajikistan, which were fairly close partners, Russia
intensified multi-level cooperation with other partners such as Belarus. Russia has made significant efforts
to promote the regional unification of these countries, especially in developing a common economic zone
and reaching consensus on a consistent foreign policy. Although Uzbekistan, which was initially resistant
to Russia’s influence, was insurmountable as a result of leaving the collective security system with Russia
as a dominant, Russia still used Uzbekistan’s fragile defensive ability and tried to prevent it from getting
closer with the United States, trying to establish military-technical cooperation. Despite the fact that the
signing of the Russian-Uzbek agreement on military-technical cooperation was far from practical, both sides
at least showed interest in long-term cooperation in the field of military training and technological
exchanges. In the case of Turkmenistan, which declared itself a neutral state, Russia actively used its armed
forces to ensure the security of its border territories. Russia was also uncompromising in terms of Turkme-
nistan’s independence from Russian oil and gas pipelines.
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In general, Russia urgently needed the support of Central Asia to revive its great power in the interna-
tional arena, hoping to create a Eurasian community over which Russia has absolute control. Although the
Central Asian states more or less successfully coped with Russia’s influence, the unstable economy and
vulnerable border were their “Achilles heel” [5].

Research results. Over the past 28 years, having undergone many metamorphoses, the relations
between the two neighboring countries have reached a new level of strategic partnership. An extensive
regulatory framework has been formed that regulates and promotes development in the political, legal, trade,
economic and humanitarian spheres. The “cornerstones” of many years of fruitful cooperation are the Treaty
on Good Neighborhood, Friendship and Cooperation, signed on January 15, 2007, and the Joint Declaration
on Establishing a Strategic Partnership between Tajikistan and China of May 20, 2013. There is a clear trend
in the development of trade between the two countries. Despite the fact that earlier, being part of the USSR,
Tajikistan remained an unknown country for the Celestial Empire, and later, in the 90s, becoming
exclusively a market for Chinese products, the economic relations of the two countries underwent a signifi-
cant evolution in a positive way. Today, Chinese investors who are interested in the Tajik economy are
investing not only in the mining sector, but also in related industries, thereby stimulating the development
of the economy of both countries.

We conditionally divided the formation of Sino-Kazakhstan relations into 4 stages:

- First stage. From 1991 to 1996. The period is characterized by the development of bilateral relations.
Relations have developed in the field of foreign policy, which have developed through the establishment of
diplomatic relations and mutual visits at a high government level; at that time, economic, trade, security
cooperation was steadily developing, mutual understanding was reached in areas related to the prohibition
of the use of nuclear weapons;

- The second stage began with the signing by China, Russia, Kazakhstan, Tajikistan, Kyrgyzstan in
Shanghai of the “Agreement on building confidence in the military sphere and mutual reduction of armed
forces in the border zone,” which was noted as the agreement of the Shanghai Five. Thus, Kazakh-Chinese
relations entered a new period of parallel development of bilateral and multilateral relations;

- The third stage. In 2005, President Hu Jintao and President of Kazakhstan N. Nazarbayev signed a
declaration on strategic partnership between the two countries. The Chinese side has confirmed that it will
continue cooperation with Kazakhstan in the framework of the SCO and CICA;

- The fourth stage. Since 2011, the countries have established a “comprehensive strategic partnership”
relationship, expanded energy, transport and communication cooperation.

As regards Sino-Uzbek relations, the author concludes that in the absence of a common border, their
strategic partnership is built on the foundation of political understanding. Both countries have always
supported each other’s security, sovereignty and territorial integrity, firmly supporting each other in
choosing “development paths”, they follow the principle of non-interference in internal affairs [6].

Relations between China and Kyrgyzstan are determined by the fact that Kyrgyzstan is much smaller
and weaker than China, but, as in the case of Russian-Kyrgyz relations, Kyrgyzstan plays an important role
in achieving China’s national and economic interests in the region. Currently, the two countries cooperate
quite widely in the field of economy and security. Both countries are members of the Shanghai Cooperation
Organization. Kyrgyzstan is also important for China because of its hydropower potential, as well as gold
and other metal and mineral resources. Kyrgyzstan also serves as a transit zone for the Chinese New Silk
Road project, which aims to connect the markets of Southeast Asia and Europe. In other words, as in
relations with the United States and Russia, the geographical position of Kyrgyzstan determines the impor-
tance of its role in the long-term geopolitical and geo-economic thinking of China [3].

Kyrgyzstan is also an important partner for China in matters of national security. It borders China and,
most importantly, the Chinese Xinjiang Uygur Autonomous Region, which is known for its troubled
relations with the Chinese government. More than 35,000 Uyghurs live in Kyrgyzstan, and their total
number in other countries of Central Asia is about 500,000. Therefore, it is extremely important for China
to maintain close security relations with Kyrgyzstan and other Central Asian states in order to prevent the
potential organization of large-scale anti-Chinese activities carried out by the Uyghurs. Moreover, any
political instability in Kyrgyzstan worries China, because it could have a direct negative impact on China’s
security in the Xinjiang region. For this reason, it is in the interests of China to ensure security and other
assistance to Kyrgyzstan and ensure its stability and prosperity [4].
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Also, in the part concerning the evolution of the formation of US geopolitical interests in the region, it
is noted that Central Asia is a “middlegame” in the Great Chessboard and even with the assistance of any
kind of assistance, the United States of America is guided by its national interests. C5 + 1 format promises
positive results for Central Asian countries. But it is worth paying special attention to the fundamental goals
pursued by the United States of America in the framework of its geostrategic “chess game” in this region,
the main of which are the prevention of strategic partnerships in the form of military blocs and political
alliances, especially between world and regional powers, reduction the economic presence of Chinese
capital in the economies of Central Asian countries, a decrease in the military-political influence of Russia,
restraining the growth and influence of economic unions, as well as direct or indirect control of hydrocarbon
reserves in Central Asia. And the quintessence of all strategic goals and objectives is to maintain the global
leadership of the United States of America [5].

Russia uses many tools to ensure regional security, and remain a key external player in post-Soviet
Central Asia. However, in order to regain its dominance, Russia actively demonstrates its hard and soft
powers in order to keep the region in the sphere of its influence. The author also examined Russia’s interests
in Central Asia, such as control over energy resources, ensuring security forces and the formation of regional
organizations. The countries of the region have never disputed the status of a great power of Russia and its
Eurasian identity. Nevertheless, the Eurasian center has become a contested region for the rest, both world
and regional actors. Western policy is seen as a challenge to Russia’s spheres of interest. At present, Russia’s
aspirations in Central Asia are clearly characterized as a “neo-imperial” policy, and it involves the desire to
curb external influence in the region, which reflects, in fact, substantial evidence of Halford Mackinder’s
Heartland philosophy [6].

Driven by economic interests, especially the desire to ensure the security of resources and the desire to
maintain stability and security in its Xinjiang region, China’s significant interaction with Central Asia has
aroused what has been called the “New Big Game” in a region where the influence and interests of Russia,
China and the United States are often collide. As China’s economic participation in Central Asia continues
to expand, its relative influence in the region with respect to Russia and Western countries has grown with
it. There is no doubt that China’s economic dynamism and expansion could be a mutually beneficial agree-
ment that would benefit China, as well as the Central Asian states, for which the growth of Chinese trade
and investment is a catalyst for growth [7].

Thanks to its diplomatic relations and growing economic cooperation, China is having an impact on
the internal affairs of Central Asia. But China’s participation and influence in security matters was very
modest compared to its wider economic obligations, mainly revolving around the SCO, China’s main
multilateral instrument in the region, which proved unable to act in times of crisis, such as the 2010 ethnic
conflict in Kyrgyzstan. While many in China are concerned that the deteriorating security situation in the
region, which leads, for example, to mass emigration, Islamic fundamentalism, drug trafficking, and internal
and regional conflicts, could jeopardize trade and economic cooperation and, ultimately, jeopardize China’s
domestic policy. Under conditions of stability, China does not want to intervene or mediate in major crises,
while the SCO’s effectiveness, which is very ambitious on paper, is limited by competition between China
and Russia.

Russia and China have different strategies, different interests and different priorities in Central Asia,
which sometimes seem incompatible with the growing role of China. Although cooperation between them
in the areas of energy, investment, high technology and military equipment has grown significantly over the
past two decades, given the strategic rapprochement between Russia and Central Asia, it is too early to say
whether the phenomenon of cooperation / competition between Russia and China will lead to an agreement
about joint control over the region, or the region will serve as a field of confrontation between them [8§].

Due to the isolation of the region within the mainland and the lack of access to the sea or oceans,
objectively the region is not of economic interest to the United States. Taking into account the total mutual
trade between the United States and the countries of the region in the most successful year, from the point
of view of the global market situation, 2013 amounted to about $ 3.29 billion, which is less than 1% of the
total US trade with the outside world. For comparison, this is lower than the US export-import operations
with a country such as Jordan or, for example, Morocco, where there are no large hydrocarbon reserves [9, P.68].

Under the conditions of a truncated trade and investment relationship between the United States and
Central Asia, the policy chosen by Washington to pursue an active economic policy here seems unreaso-
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nably intrusive, dissonant with a real contribution to the economic life of the territory. Moreover, as it
becomes clear from a more detailed analysis, such a disproportionately active “economic” diplomacy of the
overseas partner is aimed not so much at the region’s progress, but at containing the growing cooperative
ties of Central Asia with Russia and China [10, P.145].

In the conclusion we would like to note, that The United States of America uses Central Asia as a kind
of platform for the deployment of American troops to different countries of the Near and Far Abroad to
combat terrorism. If before the events of September 11, United States policy in the region was aimed more
at reducing the level of dependence of post-Soviet countries on Russia and removing Russian influence from
the orbit, along with the democratization of the region, then after the tragic terrorist attack on the Gemini
towers on September 11, 2001, With the proclamation of the fight against terrorism as the main foreign
policy priority of the United States, the policy of the United States in the region has been radically revised.
Against the backdrop of the fight against terrorism, the United States launched a large-scale anti-terrorism
campaign in Afghanistan.

3. K. Aonosal, JI. ©. Kycaiininos %, M. T. Beiicen6aena®, Yuncron Haran*

'Kasak yITThIK arpapiiblk yHuBepcuteTi, Anmarsl, Kazakcran;
2AGaii ateiEarel Kazak yITTBIK TI€arorvKaibIK yHUBEpCUTeETi, Anmarsl, Kasakcran;
3Kazak yJITTBIK arpapiiblK yHUBepcuTeTi, Anmarel, Kasakcran;
“Muunran yausepcureti, AKILI

OPTAUJIBIK A3UsI PETUOHBIHBIH KA3IPI'T
3AMAHYBI TEOCASICU MYJAEJEPAEI'T OPHbI

AnnoTtanus. XXI Faceipaa xaiaslKapaiblk cascaTtarbl OpTanblk A3USHBIH POl apThin keneni. Taduru, sHepre-
THUKAJIBIK, MHUHEPAJIBI )KOHE IIUKI3aT pecypcrapbiHa 0ail Oy aliMak MaHBI3/Ibl T€OCTPATETHSIBIK JKaFaliFa ue, oHxa
xahaHIbIK CyOBEKTUIEp/IiH reocasc Kapama-KalibuibiFbl 0ap. Kapama-kaiibuibik, Micaiibl, Peceit yiuin 6yt aiimax
«QIICI3», AOCTYPIIi BIKMAJT €Ty aliMarbiHa KipeTinairiMmeH, KeiTaiiblH Ke3kapachl OoiibIHINA, aliMaK OanaMa dHEPrHus
Ke31 xoHe npobiemansl LIbIHkaH NTPOBUHLMSCHIH TYPaKTaHABIPY MEH AaMbITy yiuiH, AMepuka Kypama IltarTapst
YIIiH MaHBI3/IbI CEPIKTEC OOJIBIN TaOBLIATHIHIBIFBIMEH TYCIHIIPIICII. JKOHE OJIApJbIH OJaKTacTapbl OV alMak,
MBICAJIBI, TYPAKChI3 AyFaHCTaHFa 9CKEpPJIEp XKETKI3y YIIiH MaHbI3/IbI KOJIiK TopalOsl 60ibn Kepineni. OpTaiblk A3us -
OyJ1 aeMIiK KapTaHbIH IIEIIyI alMaFsl FaHa eMec, OaKbpulay OpHATy apKbUIBI JaMBIIl KeJle aTKaH ipi SKOHOMHKa-
napra (eH anapiMeH Kpitaiira) keMipcyTekTep MeH 0acKka Jia CTpaTerusulblK MIMKi3aT TYpJIepiHiH aliMaKThIK TPAH3UTIH
OackapyFa MYMKIiHIIK Oeperi KoHE HOTIDKECIHIE OJIApIBIH SKOHOMHUKAIBIK O©CYiHe JKOHE KHUBIHTHIK KyaThlHa ocep
ereni. OpTaiblK A3us - ©pKCHHETTEPIIH TOFBICKAH JKepi, OHBI OacKapy FaceIpiap OOl iriTik meH anemai backapyra
MYMKIiHIiK Oepeni. ByriHri TaHoa aliMak ©3iHiH epeKIlle Te0casCi MaHbBI3BIH CAKTall KeJIei.

Opranbik A3usi MEMIIEKETTepl ©31HIH Te0casCh KOHE YKOHOMHUKAIIBIK MaHbI3bIHA, TAOMFH JKOHE a/laM pecypc-
TapbIHa, TPAHCKOHTHHEHTAJIB/BIK CayJa MEH KOJIK YIIiH TPaH3UT MYMKIHIIKTepiHe OaillaHbICTHI dJIeMIIK KOFamac-
TBIKTBIH Ha3apblH aynapajabl. OpTanblk A3UsiHBIH OapIibIK enjepi TeH reocasicy KOJaiChI3 yKaraaiiia, euTKeHI TeHI3
KOMMYHHUKAI[MSAChIHA IIBIFY JKOJIBI JKOK. AJjaiija, eHipIiH aepOec reocasc MaHbI3bI op TYPJi KoOalap/blH iCKe
achIpbLIybIHA Kapaii eceTiH 0oJiaibl. OHIp enjepi Kyiiemi )KYMBIC KYPri3y/e, YITTHIK )KOHE XaJIbIKApaJIbIK ayKbIMIaFbl
Kobaap icKe achIpbUIyAa,Ka3ipri KeJiK HWH(paKypbUIBIMBIHA YJIKEH KaluTal cally jkacaimyaa. Kasipri yakbITTa
JKETEKIIl QJIEeMIIK Jiep)KaBallapAblH T€OCTPATErnsUIbIK MYJIENIEpiH MIOFBIPIAHBIPY IBIH aca MaHBI3/bl OpTaJIbIKTa-
poIHBIH 0ipi OpTanbsik A3ust 00JbII TaOBUIAABL, Teocascy aiiMakTanablpy menoepi Kasakcran, Kpipreizcran, O30ex-
craH, ToxikcraH xoHe TypikMeHCTaH Oec Toyelci3 MeMIIEKeTiHIH ayMaKTaphl apKbUTBI alKBIHIANansl. Pecmu Typae
Oyt aray 1993 xeutpl KaHTapAa KaObUIaHABL. MeMIIeKeT xKoHe YKIMET OacIIbIaphIHBIH TallKeHT KaIachlHOa 6TKEH
JKaIITel Ke3necyinae onad opi Opra Asus meH Kazakcrannsr OpTanbik A3us Jen aTay YCHIHBUIAEL.

Optanblk A3HSHBIH TreorpadusuiblK TYPFBIIAH OpHAJacybl eTe epekie: on Eypasus KypIbIFBIHBIH iIIiHIE
OpHAJIaCKaH XOHEe MYXHUTTapFa IIbiFa aaMaiapl. OpTanslk A3Hs MEMJIEKeTTepiHiH TaOuFH pecypcTaphl, KalmuTalgaphl
MeH 0acka Jia pecypcrapbl TeK illiHapa ereMeHl OOJbII TaObUIaAbl )KOHE OHIp/AIH 0apIibIK MEMIIEKETTEpl apachiHIa
JlayJibl ayMakTap, Cy jKOHe MHHEpAIIBIK pecypcTrapabl 06y, KoK OarbITTapblH Caly JKOJJaphl, SJIEKTP SHEPreTH-
KaJIbIK JKOHE MYyHal-ra3 MarucTpajibIapbl HETi3iHae Oipkarap CHCepIIMEHTIH Kemicmeyurutikrep 6ap. Opraibik
A3usIaFbl eKKAKThI )KOHE KOIDKAKTHI KAThIHACTAPIbI KYPACICHIIpETiH 0acka (hakTopiapIblH KaTapblHa: MEMJICKET-
TEPiH CasiCH >KOHE SKOHOMHKAIIBIK KYPBUIBIMIAPBIHBIH JICI3AIrT MEH JTOPMEHCI3/Ir, oJlapblH 3KOHOMUKAIAPbIHBIH
KPUMHUHAIM3ALMSCHL, €CipTKi Tpaduri, STHUKAIBIK OHE JIHU alaybI3JbIK KaTaabsl. OHIp MeMiekeTTepi Oerne-0er
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KeJIII OTBIPFaH 0acThl CHIH-KAaTepJep OCKEPU-CasCH eMeC, SKOHOMHKAIBIK jKayalTbl Tajan ereai; OpraiablK A3us
JIHIH CBIPTKBI pECYPCTaphIH TapTIIail, OfaH opi KYJIABIpayFa sKoHEe IEPMAaHEHTT] TYPAKCHI3-IbIKKA THIMBIM CaJIbIHFaH.
Aunaiina, TINTi eHIpIiK KypbUlbiMaapra OipikTipinin, OpTaublk A3Hs MEMIIEKETTepl 031HiH aJ1€yMEeTTiK-OKOHOMHKAJIBIK
JKOHE Ccasicl MpobJieManapblH, 9eTTe, OHIPJIEH ThIC Ielei,0yJ1 MyH/Ia CHIPTKbI 0acKapy/Ibl OpHATy YLIIH KOJIaiIbl
opra xacaiabl. OpTaibik A3usi MEMJICKETTEepiHAe OWITIKTEr KiaHmap sl 0ip Me3rijiie OaibITKaH Ke3/e KeACHl meH
TYPaKChI3/IbIK JAMUJIBL; )KEPTUTIKTI peXXUMIEP XKallllai perpecCUBTI )KOHE aBTOPUTAPIIBIK CUIIATTHI CAKTa bl

Tyiiin ce3mep: xanbIKapajbIK casicaT, T€OCTPaTErusUIbIK JKardal, Teocasicl KapaMa-KalIlbUIbIK, Ie0casicu MYI-
Jieriep, BIKIa eTy cajlachl, eMipJIiK cepikTec, OaKTacTap, KeJiK TOpaObl, HEri3ri aiiMak, ailMakThIK TPaH3HUT.

3. K. Awnosal, JI. Y. Kycaunos?, M. T. Beiicen6aesa’, Yuncron Haran*

'Kazaxckuii HAMOHABHBIN arpapHbIi yHUBepCHTET, Anmarsl, Kazaxcram;
2Ka3axCKuii HAIMOHAIBHBIN MEIAroTMIECKUi yHUBEPCHTET M. AGast, AnMarsl, Kasaxcran;
3Kazaxckuii HallMOHANLHBIN arpapHblil yHuBepcUTET, AnMathl, Kazaxcran;
*Ynusepcurer Muuuran, CIIA

HEHTPAJILHOA3BUATCKHAN PETHOH
B ®OKYCE I'EOITIOJIUTUYECKUX UHTEPECOB

Annoranus. B XXI B. pons LenTpansHoi A3nn B MEXXIyHApOIHOW MOMUTHKE Bce Ooiee Bo3pacTaeT. JlaHHBIH
peruoH, obmanas OOraTeIMU TPUPOIHBIMH, SHEPTETHUECKIMI, MUHEPATBHO-CHIPHEBBIMEI PECYPCaMH, IMEET BaYKHOE
T€OCTPATETHUECKOE IMOJIOKEHWE, B KOTOPOM HAOIIOAAETCS TEOMOJUTHYECKOE MPOTUBOCTOSHHE TJI00ABHBIX
y4acTHHUKOB. [IpoTHBOCTOsIHIE OOBSCHSETCS TEM, YTO, K IPUMeEpY, Uit Poccun NaHHBIH PerHoH, Oy y4H «ysI3BUMbIM
MO/I0PIOLIBEM», BXOAUT B TPAIUIIMOHHYIO chepy BIMsHUS, ¢ IepCrieKTHBbI KnuTast peruoH mpezcraBisieTcs ajlbTepHa-
TUBHBIM HCTOYHHKOM SHEPrOHOCUTEJEH M BHUTAJIBHBIM NapTHEPOM Uil CTAOWIIM3alMU M Pa3BUTHS OECHOKOMHOU
MMPOBHUHIINU Cl/IHbIl3)lH. Yrto xe Kacaercs COG[[I/IHGHHI)IX [ITatoB M ux COIO3HUKOB, 3TOT PErUOH MPCACTABIIACTCA
B2)KHBIM TPAHCIIOPTHBIM Y3JIOM, HalpUMep, JUlsl BOCHHBIX ITOCTABOK B HecTaOWibHBIN Adranucrad. lleHrpanbHas
A3usl — HE TOJBKO KIIIOUEBOM PETHOH Ha KapTe MHUpa, YCTAHOBJIEHUE KOHTPOJISI HAJ KOTOPHIM MO3BOJISIET YIIPABJIATD
pPErHoHANbHBIM TPAH3UTOM YTJIEBOIOPOAOB U JPYIHX BUIOB CTPATETMUYECKOTO ChIPbs AJisl KPYMHEWIIUX pa3BUBalo-
IIUXCS IKOHOMUK (TIpexae Bcero, Kuras) u, Kak ClieICTBUE, BIUATH HA UX SKOHOMHYECKUI POCT M COBOKYITHYIO MOIIIb.
LentpanpHas A3us — 3TO MEPEKPECTOK IUBIIIA3AINHA, KOHTPOIIb HaJl KOTOPEIM, KaK CYMTAIOCH Ha IPOTSHKCHUN BEKOB,
MO3BOJISIET BIIACTBOBATH HAJ MHPOM. DTO CBOE MCKIFOUHTEIEHOE TEOTIONUTH-YeCKOe 3HAUCHHE PETHOH COXpaHIeT 1
CEeTOJIHS.

TlocymapctBa LleHTpanbHON A3WHU BRI3BIBAIOT MPUCTATFHOE BHUMAHHE MHPOBOTO COOOIIECTBA B CHIIy CBOETO
T€ONOJIUTHIECKOTO U SKOHOMHYECKOTO 3HAUEHUS, MPUPOAHBIX W YEIOBEUYECKUX PECYpCOB, BOSMOKHOCTEH TpaH3UTa
JUIS TPAHCKOHTHHEHTAJILHOM TOPTrOBIM W TpaHcrmopta. Bce crtpanbl lleHTpanpHON A3MM HaXOMSITCS B PaBHOM
I'C€OMNOJIUTUYCCKN HEBBIT'OJAHOM IIOJIOKCHUH, MOCKOJIBKY HE pacrojiaraloT BbIXOJaMU K MOPCKHUM KOMMYHUKAIIUAM.
OiHaKO CaMOCTOSITEIbHOE T'eOINOJMTHYECKOe 3HAUYeHHE pernoHa OyAeT BO3pacTaTh 10 MEpe pealin3allid pasHbIX
npoekToB. CTpaHaMU pErvoHa BEAETCS CHCTEMHAs padoTa, PEeaau3yrOTCs MPOCKTHl HAIIMOHAIBHOTO U MEXKIY-
HApOJHOTo MacmTaba, B CYIICCTBYIOIIYIO TPAHCIOPTHYIO HH(MPACTPYKTYPY ACTAFOTCS OOJIBIIHE KAIHTAIOBIOXKE-
Hus. OgHEM U3 HanOoJee BaXKHBIX IICHTPOB COCPEIOTOUYCHHS T'€OCTPATETUYCCKUX HHTEPECOB BEAYIIUX MHUPOBBIX
Jlep’KaB B HacTosmiee Bpems siBisgercss LleHTpampHas A3usi, paMK{ TCOTOIUTHYECKOW pPErHOHATH3AINU KOTOPOH
OTIPENICIISIIOTCS TEPPUTOPHUAMH IIATH HE3aBUCHMEIX rocynmapctB Kaszaxcrana, Keiprerscrana, Y3oekucrana, Tamku-
kuctana U TypkMmenncrana. OQuIragbHO 3TO Ha3BaHUE OBLIO MPHUHITO B ssHBape 1993 1. Ha oOmiel BcTpede TiiaB
TOCYJapCTB M TMPABUTEILCTB B ropone TamikeHTe, Koraa ObLIO MpemiokeHo MMeHOBaTh aajee CpeaHioro A3HWI0 U
Kazaxcran LlentpansHoit A3ueil.

Pacnionoxenne I{enTpanbHoii A3uu B TeorpaduiyecKoM OTHOIICHWU KpaiHe CBOEOOpa3HO: OHA HAXOIUTCS
BHYTPH €BpPa3MICKOr0 KOHTMHEHTAa W HE MMEET BbIXOJa K okeaHaM. [Ipupoanblie pecypchl, KamuTaiabl U JIpyrue
peCypchl LIEHTPAIbHOA3UATCKUX TOCYApCTB SABISIOTCSA JIMIIb YaCTHYHO CYBEPEHHBIMH, U MEKIY BCEMH rocynap-
CTBaMU PETMOHA CYILLECTBYET Psijl HEIIPEOJOJIEHHBIX PA3HOIIACUM HA [IOYBE CIIOPHBIX TEPPUTOPUI, paclpeesIeHus
BOJHBIX M MHHEPAJIbHBIX PECYpPCOB, MyTEH MPOKIAIKUA TPAHCIOPTHBIX MapLIPYyTOB, 3JEKTPOIHEPreTUUECKUX HU
HedTera3oBeix Maructpaned. K gucimy npyrux (akropoB, OCIOXHSIOIIUX IBYCTOPOHHHE W MHOTOCTOPOHHHUE
otHomeHus B L{eHTpanbHON A3HH, OTHOCSATCS: CIA0OCTh M HECAMOCTOSITEIIPHOCTD ITOJIMTHYCCKUX M SKOHOMUYECKUX
CTPYKTYpP TOCYJapCTB, KpUMHHAIH3ANNSA MX SKOHOMUK, HAPKOTpa(UK, ITHUUECKAsT M PEITUTHO3HAS PO3HB. [ TaBHBIE
BBI30BEI, C KOTOPBIMH CTaJIKUBAIOTCS TOCYIapCTBA PErHOHA, TPEOYIOT HE BOGHHO-TIOJIUTHIECKOTO, & IKOHOMUYECKOTO
oTBeTa; Oe3 MPUBIICYCHUS BHEIIHUX PECYPCOB CcTpaHbl LleHTpanbHON A3mu 00peveHbl Ha JaTbHEHIITYIO erpaIaliiio
U TIEPMAHEHTHYIO0 HecTaOmiIbHOCTh. OfHAaKO maxe Oyaydn OOBEIWHEHBI B PETHOHAIBHBIE CTPYKTYPBI, LIEHTPAIIb-
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HOA3MaTCKUE TOCYAapPCTBA PEIIAIOT CBOU CONMAIBHO-I)KOHOMHYECKUE U MOJUTHIECKHE IPOOIEMBI, KaK MPaBIIIO, BHE
pETHOHA, YTO CO3/acT OJarompHsTHYIO Cpely Ul YCTaHOBIEHHUS 3JIECh BHEIIHETO yIpaBieHHs. B rocymapcrsax
LlenTpanbHoi A3un nporpeccupyer 0€AHOCTh M HUILETA IIPH OJIHOBPEMEHHOM 00OTalleHUH HAaXOISIIUXCS Y BIACTH
KJIAHOB; MECTHBIE PEKHMMbI COXPAHAIOT MOYTH ITOBCEMECTHO PEIPECCUBHBIN M aBTOPUTAPHBIN XapakTep.

KiroueBble c10Ba: MEXIyHapoaHas MOJIMTUKA, T€OCTPATETHYECKOe MOJI0KEHHE, T€OIOIUTHIEeCKOE TPOTHUBO-
CTOSIHHE, T'€OTOJIMTHYECKUE WHTEPEChl, cepa BIHUSHUS, BUTAJIBHBIH IapTHEp, COIO3HWUKH, TPAHCIIOPTHBIH Y3ell,
KJIIOYEBOI PETUOH, PErHOHAIBHBII TPAH3HUT.
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ACTIVITY RESULTS OF LOAN PARTNERSHIPS
AND AGRICULTURAL PRODUCERS

Abstract. The article outlines the issues of financial support provided to agricultural producers through a lending
system. The results of the activities of credit partnerships were analyzed using the example of Credit Partnership (CP)
Tselinogradskoye Limited Liability Partnership (LLP) in Akmola region and the agricultural enterprise Aktyk
Agrofirm JSC. CP Tselinogradskoye LLP provides soft loans and subsidies at interest rates that are much lower than
market rates. The performance of the credit partnership, which is ensured by annual monitoring by the CP of the
targeted use of bank loans and borrowings, the financial condition of the business entity, as well as their collateral. The
relationship of the results of production and financial activities of agricultural business entity and credit unions,
reasonable given the specific data of participants who received loans due to improved their operational and financial
performance. It is noted that the effectiveness of the use of financial resources, regardless of their structuring and
affiliation, is expressed through indicators of productive production activities of the enterprise. It is substantiated that,
based on the principles of a systematic approach, the optimization of the structure of the formation of financial
resources should be considered from the point of view of interdependence and interaction with production efficiency.

Keywords: agricultural sector of the economy, production efficiency, credit partnerships, financial support,
agricultural producers, lending, subsidies, performance.

Introduction. It is known that the need for constant state financial support is due to the seasonal nature
of agricultural production, high dependence on climatic conditions, risks in obtaining stable incomes, a
significant time gap between the costs incurred and the production of agricultural products.

The listed factors, as well as a number of other objective reasons, ultimately lead to low competitiveness
of agricultural products and to the fact that agricultural producers cannot maintain the necessary level of
profitability. In this regard, financial support from the state is a necessary tool and an important component
of agricultural policy.

For financial support of agricultural production, state and commercial structures use various methods
of resource mobilization. Basically, they are implemented in practice through a system of lending and
insurance, which differ only in terms and conditions and the subjects of the provision of additional financial
and lending resources [1].

However, at present, the state of the current system of state financial regulation of the agricultural
sector, especially the frequently applied subsidies, dotation, and compensations, shows their insufficient
effectiveness, since they still do not significantly affect economic indicators. There is a reduction in their
share, and some of them have been transferred to the regional level. Thus, the republican budget provides
compensation for part of the cost of acquiring only mineral fertilizers and chemical plant protection
products.

It should also be noted that, judging by the index of the ratio of growth rates of gross output and growth
rates of volumes of financial support [2], i.e. in terms of the indicator that characterizes the level of
effectiveness of such support, state financing and lending to agricultural producers are still ineffective.
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Since the most widespread form of state financial support in our republic is concessional lending to
agricultural producers, we considered as a goal in this article, on the one hand, the effectiveness of interme-
diary activities of financial institutions providing such services. First of all, these are credit partnerships
(CP) that directly provide financial services to agricultural producers, which cover 93% of the republic’s
territory, i.e. located in almost all areas, provide cheap credit resources, provide employment and are the
most affordable financial institution for the rural population [3]. Due to the lack of liquid collateral among
agribusiness entities and the poor representation of financial institutions in rural areas, CPs are currently an
effective tool to provide rural people with affordable financial resources. Studying the experience of
developing credit co-operation in countries such as Germany, Ireland, Poland, Vietnam, Russia, Lithuania,
shows that the system itself is based on the credit and savings principle of credit cooperation, which allows
taking savings from participants, while in a number of countries these savings are also guaranteed by the
state. As a result of the high development of these systems - coverage and expansion of access to financial
services of the population. International experience shows that the further development of the credit coope-
ration system is associated with the improvement of existing and the introduction of new mechanisms to
enhance its financial stability and attractiveness, both for potential participants in the system and for
investors.

It should be noted that to date, 193 CPs have been registered in the republic, including 18 credit
partnerships operating in the Akmola region.

On the other hand, we examined the results of activities of loan recipients - agricultural groups of
various forms of ownership and management, which were united by credit partnerships, which essentially
acted as intermediaries in the distribution of allocated budget funds.

In our opinion, we have chosen the object of the most typical representative of all credit partnerships
in the Akmola region, namely CP Tselinogradskoye LLP, as well as agricultural enterprises credited by this
CP as the object for evaluating the activities of credit partnerships.

Methods. When studying the state and effectiveness of the facilities, a methodology was used for a
comparative assessment of the production and financial activities of agricultural entities credited by CT and
the credit partnership itself based on economic and statistical methods of comparison and dynamics, abstract
logical methods and methods of analysis and generalization of the results.

Results. The starting materials were the current modern system of state financial support for the
agricultural sector of the economy of Kazakhstan, implemented through the use of such basic forms as soft
loans to agricultural enterprises and subsidies for agricultural production and material and technical
resources [4].

These forms of financial support were considered in the article on the example of the activity of CP
Tselinogradskoe LLP with the use of evidence for a number of years. The main economic indicators of
enterprises credited by CP for a number of years served as materials and initial data for analyzing the
activities of agricultural producers.

The main results of the research. LLP “CP Tselinogradskoye” has been operating since 03.03.2004.
The structure of the participants of the credit partnership together with Agrarian Credit Corporation JSC in
2005 included 23 agricultural units of the Tselinograd region. The charter capital of CP was formed in the
amount of 55.4 million tenge, of which the share of Agrarian Credit Corporation JSC was 8.7 million tenge,
or 15.6%.

To date, there have been significant changes in the development of CP Tselinogradskoe LLP, which
are confirmed by specific indicators. So, when it was created, the participants were only 23 farms, and the
lending limit was a little more than 99 million tenge. Today, there are 59 participants in this CP, including
22-LLP, 2- JSC, 24-KH and 11-IP, and the lending limit has increased to 6.5 billion tenge, or 66 times more
than in 2005.

To date, there have been significant changes in the development of CP Tselinogradskoe LLP, which
are confirmed by specific indicators. So, when it was created, the participants were only 23 farms, and the
lending limit was a little more than 99 million tenge. Today, there are 59 participants in this CP, including
22-LLP, 2-JSC, 24-PF and 11-IP, and the lending limit has increased to 6.5 billion tenge, or 66 times more
than in 2005.

Over the years of CPs functioning, credit resources have been allocated for a total amount of more than
15.5 billion tenge, of which 26.2% are long-term and 73.8% are short-term types of loans. During this
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period, all CP participants acquired fixed assets in the amount of 739.6 million tenge. These are 12 tractors,
48 combines, 10 reapers, 10 sowing complexes, 14 load-lifting cars, 20 agricultural equipment, 1 mill
complex, 2 sets of grain cleaning machines and equipment, 2 trailers, equipment for a machine and tractor
workshop, equipment for kumys farms, a wind power station, as well as 81 horses, 405 sheep, 147 cattle.

To a certain extent, the volumes of allocated credit resources shown above also contributed to the
development of agriculture in the Tselinograd region as a whole, as can be judged from the data on agricul-
tural production in all categories of households given in table 1.

In general, as can be seen from the data in table 1, in the Tselinograd region, for all agricultural
enterprises and households, growth in gross output is provided in dynamics. So, if in 2014 it amounted to
15.2 billion tenge in the context of agricultural enterprises, then in 2018 it increased to 36.1 billion tenge,
or 2.4 times. At the same time, such enterprises accounted for an average of 62.5% of total production.

Table 1 — Volumes of agricultural products in the context of categories of enterprises in the Tselinograd district, billion tenge

2014 2015 2016 2017 2018
Indicators
amount | share, % | amount | share, % | amount | share, % | amount | share, % | amount | share, %
All categories | 5 100 18,5 100 24.4 100 26,8 100 36,1 100
of farms
Agricultural
. 9,2 60,5 10,2 55,1 15,5 63,5 16,4 61,2 259 71,8

enterprises
Household 1.1 7.2 11 59 1,5 6,1 1 3,7 2,0 5,6
farms
Households 49 32,2 7,2 38,9 7,3 29,9 9,3 34,7 8,2 22,6

In 2018, compared with 2017, the highest growth rate (200%) of gross agricultural production in
household farms is observed, while in private farms, on the contrary, there is a decrease of 12% in production
volumes. We associate such structural changes with the development in recent years of household farms, to
which the state provides financial support through credit partnerships.

Now, we will consider in more detail the main indicators characterizing the development and results of
the activities of CP “Tselinogradskoye” LLP in Akmola region. Some decrease occurs in 2018. So, the value
of short-term assets decreased by 1.4% and short-term liabilities - by 3.1%. And, on the contrary, if the cost
of equity increased by only 13.7%, long-term liabilities increased sharply whose growth rate amounted to
174% [5].

An increase in liabilities is a perfectly acceptable and actually necessary result of CP activities, since
the partnership carries out authorized banking operations and, in essence, performs the functions of a credit
institution. But the positive is the fact that HF provides long-term loans, which are urgently needed by
agricultural enterprises. The growth of equity, cash, reduction of short-term liabilities as a rule, indicates an
increase in the financial stability of any business entity, including the analyzed credit partnership.

From the data of table 2 it can be seen that the activity of the enterprise is annually profitable, and the
amount of profit gained has increased over the period from 2014 to 2018 from 4.7 million tenge to 15.6 mil-
lion tenge, or 3.3 times. The increase in profits from core activities was affected by an increase in financing
income, which increased over the analyzed period from 125.1 million tenge to 517.3 million tenge or
4.1 times. High at the enterprise are the growth rate of financing costs and administrative expenses.

So, the former increased from 55.6 million tenge to 331.7 million tenge, or almost 6 times, and the
latter from 65.9 million tenge to 153.2 million tenge, or 2.3 times. It is not difficult to notice that, despite
the increase in financing income in 2018 compared with 2017 by 16.1%, while the financing costs increased
by 17.4%, the mass of profit from core activities increased by only 5, 4%, since administrative expenses
increased by another 8.7%. Such changes, of course, contribute to lower levels of return on assets, equity
and borrowed capital.

However, taking into account the approximately different average annual growth rates of expenses and
incomes, and this, in principle, is not a completely desirable phenomenon, we can conclude that the main
factor in the growth of the company's net profit is the annual decrease in the administrative expenses of the
partnership, financing costs and the growth of financing income.
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Table 2 — The financial results of the CT "Tselinogradskoe"

2014 2015 2016 2017 2018 20182017
Indicators thousand | thousand | thousand | thousand | thousand o ’
tenge tenge tenge tenge tenge ’
Financing income 125,1 182,2 326,3 4457 517,3 116,1
Administrative expenses 65,9 73,6 93,0 141,0 153,2 108,7
Finance costs 55,6 102,1 206,9 282,6 331,7 1174
Other expenses - - - 11,3 -
Profit (loss) for the period from 3,5 6,5 26,4 222 23,3 105,4
continuing operations
Corporate income tax expense 1,2 3,3 1,2 7,9 7,7 98,3
Net pr(?ﬁt (loss? for. thg period before 47 32 252 143 15.6 109.3
deduction of minority interest
Total profit (total loss) for the period 4,7 3,2 25,2 14,3 15,6 109,3

Consider the dynamics of volumes of loans granted by CP to agricultural enterprises (table 3).

Table 3 — the State of lending to agricultural producers, mln. tenge

Indicators 2014 2015 2016 2017 2018 2018/2017,%
Number of CP participants receiving loans 20 26 28 25 26 104,0
Loans issued, total 1251,0 1449,2 25159 3246 4033 1242
Including:
Working capital loans 11359 1099,8 1709,5 2858 3080 107,7
(L)t‘l’gspﬁ’rgglsi:‘cq“ismon of fixed assets and 1151 | 103,1 | 8064 | 387.8 953 2,5 times
Loan issued for 1 participant on average 62,6 55,7 61,1 129,8 155,1 119,5
Credit repayment 1217,9 11204 1633,8 3288 3822 116,2
% loan repayment 97,3 77,3 95,6 101,3 94,8 —

The data on the lending status of CP participants — agricultural producers of the Tselinograd district,
shown in table 3, indicate that, judging by the average rate of loan disbursement per participant, then, starting
from 2016, a generally positive dynamics of lending volumes has been observed. However, the number of
loan recipients and their total volumes vary by year. So, if in 2014 the volume of loans issued amounted to
1251.0 million tenge, then in 2018 this amount amounted to 4033 million tenge. In 2014, a credit line was
opened to 20 participants, and in 2018 CP Tselinogradskoye LLP provided loans to 26 agricultural
producers. This is evidence of the development of CP itself and the effectiveness of its activities. A satis-
factory picture has also arisen on the repayment of loans, since there is a rather high level of loan repayment,
which ranged from 77.3-101.3%. It can be seen that its highest level in 2017 was 101.3%.

If we evaluate the structure of loans issued by the directions of their use, we can see that their main
share was annually allocated to replenish working capital or, in other words, to carry out spring-autumn
field work. So, in 2018, 76.4% of the total volume was received to replenish working capital, and the
remaining 23.6% — for the acquisition of fixed assets and for other purposes. Compared with the 2014 level,
there is a significant increase in the share of loans for the purchase of fixed assets (in that year only 9.2%
was received for this purpose, and in 2018 -23.6%).

However, we note that in general there is a low share of investments in fixed assets, i.e. this means that
the share of long-term loans is still insignificant. In fact, the allocation by agricultural producers of more
significant amounts of credit resources to increase their assets would contribute to their further development,
would indicate the renewal of fixed assets necessary to increase production and sales of agricultural
products, improve technology and expand areas of activity.

Of practical interest are the results of activities of direct recipients of loans, i.e. participants of credit
partnerships. The analysis showed that the volume of loans issued to agricultural producers, subsidizing
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interest rates on loans received significantly improved the production and financial performance of most
participants in the credit partnership. All participants in the CP are engaged in the production and sale of
crop products (growing grain and fodder crops), livestock (meat and dairy), as well as the processing of agri-
cultural products (production of flour, pasta, kumys, dairy and sour-milk products, semi-finished products).

Discussion of the data and conclusion. An analysis of the activities of CP Tselinogradskoye LLP over
a five-year period allows us to conclude that the credit partnership, like all SKT of the republic, takes part
in the implementation of state programs of financial support for agriculture, directly crediting agricultural
producers. At the same time, the credit partnership as a result of its activities provides a sufficiently high
level of profitability ratios for the use of its assets, equity and borrowed capital, as well as an acceptable
level of payback for its expenses.

In other words, CT, providing intermediary assistance in the allocation of credit resources allocated
from the republican budget, demonstrates its financial stability and the effectiveness of its activities. In
addition, by increasing the volume of loans issued to agricultural producers, subsidizing interest rates on
loans received, the partnership contributes to a significant improvement in the production and financial
performance of most participants in the credit partnership.

The level of efficiency in the use of loans received and, most importantly, how they affected the
production of gross agricultural products, can be judged by the results of the activities of one of the parti-
cipants in the trade, namely, En-Dala LLP, the main production and economic whose indicators are given
in table 5 [6].

Table 4 — Key performance indicators of Agrofirm Aktyk JSC did not find data, you look at Aktyk Folder

Relative changes, %
2016 2017 2018 g
Indicators (2018/2017)

wheat barley wheat barley wheat barley wheat barley
Sown area, ha 20120 1200 20150 2600 18318 1200 90,9 46,1
Productivity, ¢/ ha 13,18 57,3 9,2 10,9 12,28 30 133,4 2,7 times
Gross harvest, ton 265170 68760 185375 | 28340 | 224910 36000 121,3 127
Costof 1 ton, tenge | 30337 4907 31555 26633 40246 16471 127,5 61,8
Selling price, tg 57000 26500 48855 34000 63000 48950 128,9 144,0
Grain sales, tons 19156 5311 8074 1376 12200 3640 151,1 2,6 times
Revenue from sales, | 091005 | 140741,5 | 3944553 | 46784 | 768600 | 178178 194,8 3,8 times
thousand tenge
Profit from sales, 580043,7 | 1146804 | 1396802 | 10137 | 2775988 | 118223,6 198,7 11,7 times
thousand tenge

The calculation results of this table show that the highest gross yield of wheat and barley was in 2016.
In 2017, these indicators sharply decreased, and in 2018 they increased again. The decrease in the gross
harvest of the two main crops in 2017 is due, first of all, to a decrease in the yield of wheat from 13.18 cent-
ners to 9.2 centimeters and barley from 57.3 centimeters to 10.9 centimeters. Accordingly, the volume of
sales of goods and the revenue received decreased. In 2018, at Aktyk Agrofirm JSC, the level of wheat
productivity increased by 33.4%, barley — 2.7 times. The increase in crop yields in two crops positively
affected their gross yield. Thus, the gross yield of wheat increased by 21.3%, and barley — by 27%. At the
same time, there was an increase in the cost of wheat in 2018 from 31,555 tenge to 40,246 tenge, and,
conversely, barley production costs decreased by 38.2%, which amounted to 16,471 tenge per ton, which
positively affected the final financial result. It can be seen that the revenue from the sale of wheat annually
exceeded its cost, therefore, profit from sales in 2016 amounted to 580043.7 thousand tenge, in 2017 -
139680.2 thousand tenge and in 2018 it increased to 277598.8 thousand tenge, or 98.7%.

Even better results were achieved by the company from the sale of barley in 2018. The profit gained
was 11.7 times higher than the level of 2017.

It should be noted here that the analyzed company in order to achieve high final financial results
annually attracts short-term and long-term loans. And, in addition, CT Tselinogradskoye LLP often provides
loans for emergency needs to this household from (HF) its own funds under the Trust program.
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For reference, in 2016, the total amount of short-term debt of Aktyk Agrofirm JSC on loans of CP
Tselinogradskoye LLP amounted to 6144481 thousand tenge, in 2017 it increased to 925136 thousand tenge
or 1.5 times, and in 2018 it decreased to 378,039 thousand tenge or 60%, which should be noted as a positive
moment in the enterprise. In addition, CP Tselinogradskoye LLP annually provides this company with long-
term loans for replenishment of fixed capital from its own funds, debt on which for 2016-2018. amounted
to an average of 1307,000 thousand tenge.

Discussions. In conclusion, we can say that progressive achievements in the development of individual
farms, in particular, Aktyk Agrofirm JSC in general, show the effectiveness of attracting loans. The expe-
rience of such enterprises gives reason to argue that, ceteris paribus, financial and credit resources provided
to agricultural producers contribute to the growth of production volumes. This is possible even despite the
difficult conditions that exist both in their functioning and in their financial support. Moreover, we note that,
as analysis shows, in the practice of organizing the functioning of these farms there are examples of a
relatively high level of material costs. However, nevertheless, rational use of resources, a high level of orga-
nization and management in such enterprises provide a high level of production and low cost of production.

Along with this, we also note that the main beneficiaries of loans of CP Tselinogradskoye LLP are
large agricultural enterprises, which ensured the growth of agricultural production, especially in the crop
sector. Household farms still do not have the opportunity to receive loans, especially long-term loans for the
purchase of agricultural machinery, since the achieved production indicators remain quite low in terms of
securing loans.

Based on this, we believe that further development of the lending mechanism for agricultural entities
through the system of credit partnerships should be carried out taking into account the size and results of
production and financial activities, development prospects of the partnership participants. Loans should be
received, first of all, by successfully operating agricultural enterprises.

A. K. Kycynora!, b. C. Yru6aes?, I'. B. Yrubaena?,
. T. AxmetoBa?, P. M. ’Kynycosa?, JI. JleonThena *

ULH.T'ymues ar. EBpasus yirteik yausepcureti, Hyp-Cynran, Kazakcran;
2C. Celidpymmn aTeinnars! Kazak arporexuukaisik yausepcuteTi, Hyp-Cynran, Kasakcran;
aHkT-Ilete I' MEMJICKETTIK 9KOHOMHUKA yHUBepcuTeTi, Cankt-Ilere r, Peceii
3C IleTepby y ,C Iletep6ypr, P

HECHEJIIK CEPIKTECTEP MEH AYBIJIINAPY AIIBLJIBIK
OHAIPYIIIJIEPAIH KbI3SMETIHIH HOTHKEJIEPI

AnHoTanus. Makanana aybsnl IIapyallbUIBFGl KOCITOPBIHAAPHIH OJapABIH KbI3METI HOTIKENIEPiHiH XKoHe Oepi-
JETiH KapKbl KapaKaTHIHBIH KeJEeMIEpiHiH e3apa OalIaHBICHIH OaFallayMeH MEMJICKETTIK Kap>KbUIBIK KOJIay
Moceresepl Kapasiasl. DKOHOMHUKAHBIH arpapiblK CEKTOPBIH KAPXKbUIBIK KOJIZAy HEri3iHAe-MayChIMIBIK (aKTOpIbIH
dcepiHeH aKia KapaxaTblHbIH OIpKeNKi Tycneyi, eHJIIpICTIK MpoLecTeple Kapbl3 pecypCTapblH MNaiJanaHy by
O0OBEKTHBTI KaXETTLIIr], arpapiIblK OHAIPICTIH JOTAIUSIIBIK CUITATHI )KOHE OacKaap. byl caaHbIH 1aMybl )KOHE aybLl
HIapyalbUIBIFBI OHIMAEPI OHAIPICIHIH 6CYi aybUIIBIK ayMaKTapAblH TYPAKThI 1aMybIH TEHJECTIPE/Ii )KOHE €JIIiH a3bIK-
TYJIK KayilCi3OiriH Kamramachl3 eTeli. OKOHOMHMKaHBIH arpOOHEPKACINTIK KELIeHIH KapXKbUIBIK —KoJIay
npoOIiemMarnaps! OOHMBIHIIIA SPTYPIIi JEPEKKO3IEP/Il 3ePTTEY arpapiiblK CEKTOPAarbl KapXKbUIBIK-HECHEIIIK KaThIHACTapFa
MEMJIEKETTIH acep eTy JKyleci e3apa OaillaHbICTHl SKOHOMHKAJIBIK, KYKBIKTHIK JKOHE aKIapaTThIK callajlap KUBIHTHIFbIH
naiiiananyra Heri3eNreHiH KopceTei.

MewmitekeT TapamblHAH aybUl MIApYaIlbUIBIFGl TayapeoHIIPYIIUIepIi KapKbUtaih Koimay OipkaTap omicTep MeH
TETIKTEPi KOJIIaHa OTBIPHII JKy3ere achIpbiIaasl. OnapapH imiHAe 0i3/iH peciryOIrKaMbI3aa eH JaMbIFaH Ke3 KelTeH
JKargaiima Oysl camamarbl KOCIMOPBIHAAPIBI AYBUIABIK HECHE CEpPIKTECTIKTepi apKBUIBI Kap KBUIAHABIPY OOJBITI
caHanmazabl. Ayaiiia, Ka3ipri TYCIHIKTe KPEIUTTIK CEepIKTeCTiKTep "Koomepanusa" YFBIMBIHBIH ©31HIH HETi3r1 HACSICHIH
JKOFaJITThI, OMTKEeHI OacTanKkpiaa "KPEAUTTIK CEPIKTECTIK" TYCIHIr )KeKe CeHIM MEH OJapAblH KbI3METIHIH TaOBICCHI3-
JIBIFBI TIPHHIUITIHE HETI3/IENIeH CepIKTeCTePAiH e3apa HecueciH yibIMaacToIpy bl Olnaipren. Kasip Hecue cepikrec-
TIKTEpPl KOMMEPUUSUIBIK OaHKTepniH Oip TypiHe aiHanael. bys OosamiakTa ejiiH ayMarbIHBIH OapJibIK aybUIIBIK
ayJlaHAapbIH KAMTHTBIH aybUIIbIK HECHE CEPIKTECTIKTEPIH aybIPTIAIBIKChI3 KaiiTa YHBIMIACTBIPbIIFAH aybul HIapya-
IIBUTBIFBI OaHKIHIH OeJiMIIeNepi peTiHae KaiTa Kypy MyMKIHIIr Oap aereHai Ouimipe.

AybU apyanibUIbIK TayapeoHIipyIIiepre MEMIIEKETTIK jKOPEM xKacay *Kyiie apyalbUIbIK JKYPri3yini cyOnek-
TUIEp/IH HApHIKTHIK ©3apa 9peKeTTecyi YIUIH JKaraaiaapisl Ky3ere acelpy IieHOepiHzeri OarmapiaManap MeH ic-
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IIapanapsl JKy3ere achlpyFa, OJIapIbIH THIM/I KYMBIC ICTEY1 YIIiH OHTAMIIBI JKaFaaiiiapasl JKacayra, [1apyaribuIbiK
KYpPrizymi cyOBeKTUIepAiH Kap KbI-IIapyambUIbIK KBI3METIHE apajacydblH PYKcaT eTUIreH IIeKapanapblH Oy30ait
JKOHE OJIap/IbIH Kap KbUIBIK TOYENCI3/IriH CaKTayFa BIKNAJ €Tyl KepeK. Aybll MIapyallbuIbIK OHAIPICIH MEMJIEKETTIK
Kap>KbUIBIK KOJIZIAY [IapaJiapbIH OHTAMIAHIBIPY JKOHE OHBIH TUIMIUIITTH apTThIPY KakeT. PecyOnuKaibiK Or0IKeTTeH
OeuiHEeTIH KapakaT KeJIeMiH YJIFaiiTy FaHa eMec, COHbIMEH Oipre CyOBbEeKTLIEep/IiH KapFbUIbIK KalTUTAIBIHBIH MOJIIIe-
piHe Toyeni emMec, oJIapAbIH KbI3METIHIH HOTH)KEJIEPIH €CKepe OTBIPHIN KapXKBUIBIK PECypcTapMeH KaMTaMachl3 eTill,
COJI pecypcTap/Ibl MaiIananyblH jKaKcapTy KakeT. Makanaga KeNnTipiireH KeKelereH KOCIMOPBIHAAPAbIH TOXKiproOeci
ayBUT IAPYaIIBUTBIFBIHBIH Tayap OHIIPYIIIepiHE OJIapIbIH KYMBICHIHBIH KUBIH KaFIaiIapblHAa 12, OJap bl KapiKbI-
JBIK KaMTaMachl3 €TyAeri KHUBIHIBIKTapFa KapaMacTaH OepuleTiH KapXKbUIBIK-HECHENK PecypCTapAblH OH JCepiH
KepceTe.

Tyiiin ce3mep: MEMICKETTIK KapKBUIBIK KOJAAy, SKOHOMHKAHBIH arpapiiblK CEKTOPBI, OHIIPIC THiIMILIITI,
aybUIIIApYalIbLUIbIK OHAIPiCI, KAPKBUIBIK JKaFAai/Ibl Talay dicTepi, cyOcuausiiap, eHaipic KepceTKilrepi

A. K. Kycynora!, b. C. Yrubaes?, I'. B. Yrutaena?,
. T. AxmetoBa?, P. M. KynycosaZ, Jl. Jleonrnena’

'EHY um. JI. H. l'ymunesa, Hyp-Cynran, Kasaxcran;
’Kazaxckuii Arporexuudeckuit yausepcurer um. C. Celidymnmuna, Hyp-Cyonran, Kazaxcran;
3Cankr-TleTepOyprekuii rocy1apCTBEHHBIN yHUBEPCUTET SKOHOMUKH, CankT-IleTepOypr, Poccus

PE3YJIBTATBI JEATEJBHOCTHU KPEAUTHBIX TOBAPUIIECTB
U CEJIbXO3TOBAPOITPOU3BOIUTEJIEM

AHHoTauusl. PaccMOTpeHBI BOMPOCH TOCYJAapCTBEHHON (DMHAHCOBOW MOANEPKKH CEIBCKOXO3IHCTBEHHBIX
NPEANPUATHI C OLIGHKOW B3aHMMOCBSI3U PE3yJIbTATOB MX JESTENILHOCTH M 00BEMOB MPEIOCTABIAEMbIX (MHAHCOBBIX
cpeactB. B ocHoBe (puHAHCOBOW MOIJEPKKH arpapHOro CEKTopa SKOHOMHKH — HEPaBHOMEPHOCTb MOCTYIUICHUS
JCHCKHBIX CPCACTB H3-3a BJIHUAHUA (l)aKTOpa CC30HHOCTH, OG"beKTI/IBHaH HeO6XOI[I/lMOCT]: HUCIIOJIb30BAaHUsA 3a€MHbIX
pecypcoB B IPOM3BOJCTBEHHBIX IpoOIeccax, MOTALMOHHBIA XapaKTep CaMOro arpapHoro NMpou3BOACTBA U APYTHE.
Pa3Butne 3TOH OTpaciM M POCT NMPOM3BOJACTBA CEIBCKOXO3SMCTBEHHONW NPONYKLHMH COaNaHCHPYeT yCTOHYMBOE
Pa3BHUTHE CEBCKUX TEPPUTOPUI M 00ECTIEUHT ITPOAOBOIBCTBEHHYIO O€3011aCHOCTh CTPAHBI.

@duHaHCOBas MOJ/IEPKKA CEIICKOXO3SMMCTBEHHBIX TOBAPOIPOU3BOIUTENEH CO CTOPOHBI FOCYAapCTBa OCYLIECTB-
JSeTCS ¢ IPUMEHEHHEM IEJIOTO Psiia METOAOB M MeXaHW3MOB. Cpely HUX CaMbIM Pa3BUTHIM, BO BCSIKOM CIIydae B
HaImei pecnyOimke, cauTaeTcs GUHAHCHPOBAHWE MPEANPHATHN ATOH OTPACIH MOCPEICTBOM CENBCKUX KPEOUTHBIX
ToBapumecTB. OIHAKO B COBPEMEHHOM TOHUMAaHWHU KPEIUTHBIC TOBAPHIIECTBA OTEPSUIM OCHOBHYIO HICI0 CaMOTO
MOHATHUS «KOOTIEPALHsT», MOCKOIBKY H3HAYAIbHO MOHATHE «KPEAWTHOE TOBAPHILIECTBO» O3HAYAJIO OPraHW30BaTh
B3aMMHBIA KPEAUT TOBAPHIIECH, KOTOPHI OCHOBBIBAICA HA JIMYHOM JOBEPHH W MPHUHIUIE OE3MOXOTHOCTH WX
nesitenpHOCTH. Celvac e KPeIUTHBIE TOBAPHIECTBA MPAKTUIESCKH MTPEBPATHIINCH B PA3HOBHIHOCTH KOMMEPUYECKIX
6aHKOB, npuiyeM, HaJl0 3aMCTUTb, OY€Hb MEJIKUX 0aHkoB. OTO 03Ha4YacT, YTO B NEPCIICKTUBEC UMECCTCA BO3MOKHOCTDH
0e300J1e3HEHHOr0 TIPe0OPa3OBaHUs CENLCKUX KPEIMTHBIX TOBAPHUIIECTB, KOTOPbIE TEPPUTOPUAIBLHO OXBATHIBAIOT
MPAaKTHYECKH BCE CEJIbCKHE PaiOHBI CTPAHBI, B OTIEICHHUS BHOBb OPraHW30BaHHOTO CENILCKOXO035CTBEHHOTO OaHKa.

OtMmeueHo, yTo 3(h(HEeKTHBHOCTH UCIIOJIB30BaHMS (PMHAHCOBBIX PECYPCOB HE 3aBHCHUMO OT UX CTPYKTYPH3ALUH U
NIPUHAUICKHOCTH BBIPayKaeTCsl yepe3 MoKa3aTeNn pe3yJbTaTUBHON MPONU3BOJICTBEHHOH e TEIEHOCTH NPEATIPUSATHSI.
O060CHOBaHO, YTO, UCXO/S M3 MPUHIIUIIOB CHCTEMHOTO MOJAX0/a, ONTHMHU3AIUS CTPYKTYPHI (POPMHUPOBAaHUS (PHHAH-
COBBIX PECYPCOB [IOJDKHA PACCMATPUBATHCSI C TOUKHU 3pEHHS B3aUMOOOYCIOBICHHOCTH W B3aUMOBJIHAHUSA € () hekTrB-
HOCTBIO TPOM3BOICTBA. HeoOXoAMMO OCYIIECTBIATh palMOHATH3AINI0O MEp TOCYIapCTBEHHOW (PMHAHCOBOH IOA-
JIEPKKH CETbCKOXO035IICTBEHHOT O ITPOM3BOJICTBA M IIOBHIIIICHNE €€ Pe3yNbTaTUBHOCTH. HY»HO HE TONBKO yBEININBATH
00BEMBI CPECTB, BBACTSIEMBIX U3 PECITyOIUKAHCKOTO OIO/KETa, HO M YIydIIaTh MX WCHOJIB30BAHUE, IIPETOCTABIIL
(UHAHCOBBIE PECYpPCHl CYOBEKTaM C yUETOM pPE3yIbTaTOB HX NEATENBHOCTH, a HE B 3aBHCHMOCTH OT Pa3MepPOB HX
YCTaBHBIX KallMTaJlOB. HpMBe}IeHHbIﬂ B CTAaTbE€ OINIBIT ACATCIIBHOCTHU OTICJIIBHBIX npeanpnmnﬁ CBUACTCIILCTBYET O
TMOJIOKUTCIIBHOM BJIMAHHUU TPCAOCTABIIAEMBIX CCJIbX03TOBAPOIPONU3BOJUTEIISAM (bHHaHCOBO-erJII/ITHbIX peCypcCoB,
JI)KE B CIIOMKHBIX YCJIOBHUSX X (PYHKIMOHUPOBAHHS U HECMOTPSI HA NPOOJIEMBI B X (PMHAHCOBOI! MOJIJIEPIKKE.

KaioueBsie ciioBa: rocynapcTBeHHas (MHAHCOBAs IOJJIEPXKKA, arpapHbIH CEKTOp SKOHOMHUKH, 3(P(eKTHB-
HOCTb POU3BOJICTBA, MPOM3BOACTBO MPOIYKIMH CEIBCKOTO X035iCTBa, METOIMKA aHAIN3a (PMHAHCOBOTO COCTOSHHS,
cyOcuanii, MpOU3BOICTBEHHBIE TOKA3ATEIH
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STABILITY OF FISCAL REVENUES IN EU: WHAT TO TAX?

Abstract. Certain and predictable tax revenues are desirable by states to run fiscal policy smoothly and minimize
any negative effects of business cycles. Over the last decades sizes of government budgets in most EU Member States
have experienced rather small transformations. However, particular kinds of taxes contribute to that stability to
different extent. Although, this matter is important from the perspective of state budget, it has not been analysed
thoroughly before — especially in EU. Based on statistical analysis of macroeconomic data I calculated that revenues
from payroll taxes feature especially low variability and positively influence the budget constancy. Changes over time
are slightly bigger for taxes imposed on production. Inflows from taxation of income of corporations are particularly
unstable. These findings may support policymakers in appropriate budget revenues design.

Expansionary fiscal policy is believed to boost economic growth ( (Aschauer, 1989), (Munnell, 1990)). Public
investments are traditionally believed to support long-term growth of economies (Barro, Government Spending in a
Simple Model of Endogenous, 1990). On the other hand low taxes should support development of economy as well
((Engen & Skinner, 1992), (Daveri & Tabellini, 2000), (Karras & Furceri, 2009), (Padovano & Galli, 2001) or (Lee &
Gordon, 2005) to mention only selected research). For example Romer and Romer estimated that a 1% increase in
taxation relative to GDP induces reduced output of up to 3% over the following three years (Romer & Romer, 2007).
Mountford and Uhling claimed that tax cuts - even if financed from budget deficit — are most effective from the
perspective of economy growth (Mountford & Uhlig, 2008). Blanchard and Perotti found that tax shocks affect
investment, consumption and output (Blanchard & Perotti, 2002).

However, some empirical analysis failed to confirm significance of the relation between GDP and tax rates
((Easterly & Rebelo, 1993), (Mendoza, Milesi-Ferretti, & Asea, 1997)). The correlation between the level of the tax
rate and output was found to be indeed negative but sometimes non-existing. These results are in line with common
sense. However, in the long run high public spending cannot be combined with low taxes (assuming that low taxes
transfer into smaller budget revenues). High public deficits, which may arise in consequence of expansionary fiscal
policy, are eventually harmful for economic growth in the long-run. Therefore, satisfactory inflows from taxes are
desirable.

Maintaining balanced budgets is a typical objective of several world economies. Yet this requirement seems key
for European Monetary Union states, which use single currency and hence lead common monetary policy [1]. To
improve economic stability of those countries and to provide for at least impeded policy-mix tools, certain requirements
related to fiscal policy were imposed on them. According to the so called Convergence Criteria (also known as
Maastricht Criteria)(i) the ratio of the annual government deficit to GDP must not exceed 3 percent and (ii) the ratio
of government debt to GDP must not exceed 60 percent. However, several Member States are struggling against high
budget deficits which are followed by excessive public debts. Most EU Member States have been returning to balance
over last years and in 2017 almost half of them recorded government surplus. However, the budget deficit for the EU
as a whole is still substantial and in 2017 amounted to 81.6% of its GDP. This is far more than before the crisis in 2007
when a figure of 57.5% of GDP was recorded. Moreover, although from peak in 2014 general government debt
decreased on average in a number of Member States, still in 2017 as much as 12 out of 19 eurozone countries bound
by the Maastricht criteria recorded debt above required level of 60% of local GDP. Identification of reliable sources
of state revenues may provide a useful tool to cope with that issues.

Key words: Income Tax, National Budget, Public Finance, Revenue, Taxation.
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Introduction. Therefore, it is believed that public expenditures should match government revenues
within some limits. Keeping an appropriate balance between taxation and budget expenses should support
economic growth as long as the size of the government is not excessive ( (Folster & Henrekson, 2001),
(Bassanini, Scarpetta, & Hemmings, 2001)).However, fiscal spending should accommodate to current
economic conditions.

In the literature the typically mentioned drawback of volatile fiscal revenues is the disability of
government to avoid significant spending reductions or increases of taxes in times of low tax inflows. In
addition such actions of government often affect real economy and push it to a vicious circle of cyclicality
(Kwak, 2013). Levinson, who analysed US states found that strict balanced budget requirements exacerbate
business cycle (Levinson, Balanced budgets and business cycles: evidence from States, 1998). Canova and
Pappa found that the fiscal constraints are almost unimportant for macroeconomic fluctuations. However,
they conclude that the reason could be that (i) constraints apply only to a portion of the total budget, (ii) that
no formal provision for the enforcement of the constraints exist and that (iii) rainy days funds play a buffer-
stock role (Canova & Pappa, 2005).

Assuring stable revenues for the budget seems crucial both to maintain the balance and to foster
economic growth of a state. Tax revenues tend to follow business cycle. Therefore, secure revenue sources
that are less prone to business cyclicality are particularly desirable as they enable to run fiscal policy more
independently from current economic situation. For this reason this analysis focuses on volatility of
government revenues [2].

The study dig further and is focused on particular components of revenues, which is seldom done in
the literature (Afonso & Furceri, 2010).There is not only need for better understanding of tax policy
mechanisms — especially in EU - (which this article should contribute to) but also there are practical reasons
mentioned above (and hereinafter in this article) that justify the necessity of this research.

Methods. Methods used are general scientific and special, such as: system analysis method; content
analysis method; comparative analysis method; method of analysis and synthesis; method of systematic
approach.

Results. Size of the government in EU countries generally stabilized over the last twenty years.
However, still there were states where budget revenues from taxes (which are the main financing source, as
explained above) were ongoing significant changes. The biggest change in the period 1995-2016 was
recorded in Greece - increase by 12.5 percentage points relative to GDP. Ireland ranked second with a
decrease of 9.9 percentage points of local GDP. Concurrently, there are as much as eighteen countries, where
the changes did not exceed 3 percentage points (both in plus or in minus) [3].

Such findings do not give sufficient information on the changes of tax inflows within the analysed
period as only the extreme dates are compared. Therefore, as one of the solutions I calculated standard
deviation of revenues for total taxes for each country for the verified time span. However, this measure in
terms of deviation analysis is also not particularly informative as government revenues from total taxes vary
significantly among EU states in comparison to their GPDs. For example, in 2016 in Denmark government
size accounted for 47.5 percent of local GDP but at the same time for Ireland the figure was exactly two
times lower (for other countries please refer to table 3 included above) [4]. Therefore, to account for
comparability among the sample standard deviation applicable for each state was compared with average
tax revenues of such state and in effect coefficient of variation was calculated.

From these descriptive statistics calculations stems out that coefficient of variation is the biggest for
Cyprus (11.8%) followed by Slovakia (10.1%). Greece, where changes in tax revenues in extreme dates
where the biggest (as analysed earlier) is now ranked third. However, for several EU countries the figure is
relatively low [5]. This means that in majority of Member States tax revenues have been relatively stable
over last two decades and on average coefficient of variation was 4.7%.

Fiscal policy is lead so far independently by any EU Member State, even within eurozone. Some
countries finally worked out their taxation system and do not amend the rules significantly, whereas the
others continuously amend the system by increasing or decreasing the role of government in the economy.

Therefore, it seems reasonable to estimate the trend for total tax revenues for each state for the verified
period. To eliminate any seasonal or cyclical factors simple linear function seems most appropriate:

y. =at+b
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Where ¢ is a year from the period 1995-2016, a is the gradient of the function and b is the intercept. Trend
line was estimated using OLS method which minimizes the sum of the squared errors in the data series and
hence provide for best possible fit to the empirical data.

Table 1 — Average total tax revenues for the Member States Table 2 — Estimated trend function
in the period 1995 — 2016 including standard deviation for total tax revenues of EU Member States
and coefficient of variation for the period 1995 — 2016
Stat Standard Average total Coefficient State Gradient Intercept
ate deviation tax revenues of variation Cyprus 0,48 24,3
Cyprus 3,5 29,9 11,8% Greece 0,44 29,2
Slovakia 3,2 32,3 10,1% Malta 0,39 26,7
Greece 3.2 34,3 9,4% Portugal 0,23 31,6
Malta 2,8 31,1 8,9% Italy 0,15 39,4
Ireland. 2,6 30,1 8,8:& France 0,14 43,2
Bulgaria 1.8 28,6 6.4%  United Kingdom 0,14 32,1
L|thu§n|a 1,6 29,6 5'60" Luxembourg 0,05 37,9
Estonia 1 7 32,5 5,10A) Belglum 0‘04 45’1
E"lrt“%a' 1 ,g 21'3 218 % Czech Republic 0,04 33,2
olan ' D 7% Spain 0,01 33,8
Sweden 21 45,9 4,6%
- Hungary -0,01 38,2
Romania 1,3 28,1 4,5% ;
) Latvia -0,02 29,6
Latvia 1,2 29,4 4,2% .
. o Estonia -0,02 32,7
Spain 1,3 33,9 4,0% .
Finland 16 43,1 3,7%  Slovenia -0.02 37,5
] . ’ ’ o Netherlands -0,03 37,4
United Kingdom 1,2 33,8 3,7%
ltaly 15 41,1 35%  Denmark -0,04 483
France 13 44,8 g  [Reidis nli0o a2
Netherlands 1,0 37,0 2,8%  Bulgaria -0,05 29,2
Hungary 1,0 38,1 2,7%  Germany -0,08 40,4
Austria 1,1 433 2,7%  Lithuania -0,08 30,5
Germany 1,0 39,6 2,5%  Austria -0,10 44,4
Denmark 1,1 47,8 2,4%  Finland 0,12 44,6
Czech Republic 0,8 33,7 2,4% Poland -0,19 36,6
Luxembourg 0,8 38,5 2,1% Sweden -0,29 49,3
Belgium 0,8 45,6 1,7% Ireland -0,34 34,0
Slovenia 0,5 37,2 1,4% Slovakia -0,40 36,8
Source: Authors’ own calculations. Source: Authors’ own calculations.

Such trend line estimated for the whole EU is almost constant. In 1995 so estimated tax revenues are
at 36.1% of GDP and are increasing by 0.01% p.a. to reach 36.22% in 2016. Yet, the empirical data differ
substantially and at 0.05 significance level the F statistics suggests that there is no linear linkage with the
real values. This seems to be due to the fact that the trend for particular Member States is either generally
increasing, decreasing or there is no clear trend. Detailed data is presented in a table below [6].

As we see the gradient value is modest for most countries. This suggest that the changes in tax revenues
are relatively small. However, it turned out that at 0.05 significance level the estimated functions are
statistically significant only for 14 states (using F statistics). This means that there is no clear linear trend
for the rest of the sample. For details please refer to the table below.

This finding may suggest that ca. half of EU Member States have led stable tax policy over the last
years. It does not mean of course that the tax revenues did not change. They did, but such changes were
proportional over time. In fact, tax revenues were generally either increasing, decreasing or remain constant
but always followed a statistically significant trend line for the period considered [7].

The higher the coefficient of determination (calculated both for the empirical data and for the estimated
trend line) the more balanced the tax revenues should be. Naturally for the countries where the Pearson
correlation coefficient is closer to zero (i.e. for Luxembourg, Belgium and following countries in the bottom
of the above table) it does not mean that there is no linkage between volume of tax revenues and the
estimated trend line. The only information is that the relation is non-linear. This issue is, however, also an
important finding as it confirms that in 13 cases the tax revenues of these EU Member States do not follow
linear trend and hence we can assume their higher volatility or unpredictability [8].

Estimated linear trends allow us to calculate coefficients of residual variation. Due to statistical reasons
their values obviously should be smaller in any case than calculated earlier coefficient of variation. Due to
the nature of such estimation this of course holds for each country with no exception. The comparison of
the values is included in the table below. Only countries with statistically significant trend lines were taken
into consideration.
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Table 3 — Coefficient of determination, correlation coefficient and results of F statistics
for the estimated trend lines for EU Member States for 1995 - 2016

State R2 Correl_afion Is there Ii!1ear

coefficient correlation?
Portugal 0,80 0,89 Yes
Malta 0,79 0,89 Yes
Sweden 0,76 0,87 Yes
Cyprus 0,75 0,87 Yes
Greece 0,75 0,87 Yes
Ireland 0,66 0,81 Yes
Slovakia 0,60 0,77 Yes
Poland 0,54 0,74 Yes
United Kingdom 0,52 0,72 Yes
France 0,46 0,68 Yes
Italy 0,43 0,65 Yes
Austria 0,29 0,53 Yes
Germany 0,24 0,49 Yes
Finland 0,24 0,49 Yes
Luxembourg 0,14 0,38 No
Belgium 0,13 0,36 No
Czech Republic 0,12 0,34 No
Lithuania 0,10 0,31 No
Slovenia 0,07 0,27 No
Romania 0,07 0,26 No
Denmark 0,06 0,25 No
Netherlands 0,04 0,20 No
Bulgaria 0,03 0,18 No
Latvia 0,01 0,08 No
Spain 0,00 0,07 No
Estonia 0,00 0,07 No
Hungary 0,00 0,04 No

Source: Authors’ own calculations.

From the above we see that on average the coefficient of residual variation is lower than the coefficient
of variation by 35.3%. The higher the R2 value, the higher the percentage difference of coefficient of resi-
dual variation and coefficient of variation. This results from mathematical calculations and fully corresponds
with the common sense. Unsurprisingly the higher the correlation of the trend line with the empirical data
(and also the R2) and hence the fit of the trend line is better, the lower difference between the coefficient of
variation calculated on empirical non-modelled data and the coefficient of residual variation calculated on
the trend line [9].

The analysis made so far focused on revenues from all key taxes. Yet, the question arises how good
particular taxes are in these countries in providing stable inflows to the government. To answer that question,
I made similar calculations for all material kids of taxes — i.e. D2 - Taxes on production and imports, D5 -
Current taxes on income, wealth, etc. and D61 - Net social contributions.

For each type of tax, the absolute changes were calculated. At first only two years —i.e. 2016 and 1995
were considered. For details please refer to the below table.

During the analysed period the smallest change were recorded for social security with the average value
of 1.4 percentage point of total EU GDP (the figure is calculated as absolute value). Higher average change
was for production taxes of 1.7 points and the highest for income taxes of 1.9 points. Naturally, this could
be related to the fact that in percentage terms these three categories of taxes play different role in rising
budget revenues. Whereas taxes imposed on production on average provide for highest budget revenues
(13.6% of GDP for all EU Member States), both income taxes and social security are of lesser importance
(11.5% of GDP each). When these shares are taken into account it strikes that income taxes are most volatile
as such average relative change was 0.17, whereas for production taxes and social security it amounted for
0.12. These simple calculations lead to interesting conclusion, which is in line common sense. Namely, due
to the fact that income taxes are particularly prone to tax competition among states, the volatility among
them is above that for other taxes. The exposure of CIT for tax competition has been discussed widely
in the literature from perspective of capital mobility investment location decisions of multinationals (e.g.
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Table 4 — Coefficient of residual variation of total tax revenues

. . coefficient coefficient of residual
coefficient

State of variation of residual variation lower than

variation coefficient of variation
Portugal 4,8% 2,1% 55%
Malta 8,9% 4,0% 54%
Sweden 4,6% 2,3% 51%
Cyprus 11,8% 5,8% 50%
Greece 9,4% 4.7% 50%
Ireland 8,8% 51% 42%
Slovakia 10,1% 6,4% 37%
Poland 4,7% 3,2% 32%
United Kingdom 3,7% 2,5% 31%
France 3,0% 2,2% 27%
Italy 3,5% 2,7% 24%
Austria 2,7% 2,2% 15%
Germany 2,5% 2,2% 13%
Finland 3,7% 3,2% 13%
Average 5,9% 3,5% 35%

Source: Authors’ own calculations.

(Winner, 2005), (Devereux & Griffith, 1998), (Becker & Fuest, 2010), (Biittner & Ruf, 2007), (Overesch &
Wamser, 2010), (Ghinamo, Panteghini, & Revelli, 2010), (Barrios, Huizinga, Laeven, & Gaétan, 2009),
(Nicodéme, 2009) etc.)

The above calculations considered only two years from the analysed period. Therefore, the information
produced is not complete as the years 1996 — 2015 were disregarded. Therefore — similarly to the earlier
calculations for total taxes - [ computed also standard deviation of revenues for each category of taxes for
each state for the whole verified time span. To assure comparability of volatility among EU Member States
I considered the share of particular tax in building budget revenue in a given country. As a result, (i) standard
deviation applicable for each state and for each type of tax was referred to (ii) average tax revenues for such
tax type for each country. This provided for coefficient of variation [10].

From these calculations stems out that the highest average coefficient of variation for EU states for the
period 1995 — 2016 is for D5 - Current taxes on income, wealth, etc. with the value of 11%. This is followed
by 8.5% for D61 - Net social contributions and 6.7% for D2 - Taxes on production and imports [11].

The findings provided by these statistics are more robust and reliable than calculated before. However,
the key information is the same. Namely, these are income taxes that are characterized by highest volatility.
However, this time the results are different for the remaining taxes. In particular, social security ranked
second with average coefficient of variation of 8.5%, whereas taxes on production proved to be most stable
in providing budget revenues (average coefficient of variation of 6.7%).

In the following step I estimate with OLS method the linear trend for each type of tax revenues for each
EU state for the considered period. I do this using the same function as earlier in this article y. = at + b
(where  is a year from the period 1995 — 2016, a is the gradient of the function and b is the intercept).

The gradient value in a number of cases is lower than for total taxes analysed before. This suggests that
in general the volatility in tax revenues from each type of tax should be small in most countries.

However, it turned out that at 0.05 significance level the estimated functions are significant only from
16 to 17 states (depending on the type of tax). Conclusion is similar to the one applicable to total taxes —i.e.
there is no clear linear trend for the rest of the sample. For details please refer to the table below.

From the above we see that there are seven countries, where the revenues from all different kinds of
taxes changed over time in a linear way (highlighted in dark grey). For 11 countries the inflows of money
from taxes followed a linear pattern only with respect to two kinds of taxes (highlighted in medium dark
grey). For the remaining states only one tax provided for revenues, which fluctuated linearly (highlighted in
bright grey) or there was no such tax at all (Netherlands and Spain).

Finally, we see that both (i) taxes on production and (ii) current income taxes in 17 states provided for
linear tax inflows and in this respect were slightly better than social contributions, which gave linear
revenues for 16 countries over the analysed period.
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Table 5 — Estimated trend function for different types of tax revenues of EU Member States for the period 1995 — 2016

State

Cyprus
Bulgaria
Hungary
Greece
Romania
Italy

Malta
Estonia
Czech Republic
United Kingdom
Portugal
Latvia
Germany
Luxembourg
Finland
Belgium
Spain
Netherlands
France
Poland
Sweden
Austria
Denmark
Slovenia
Lithuania
Slovakia
Ireland

Taxes on production and imports
gradient intercept
0,25 10,58
0,22 11,65
0,14 14,93
0,14 11,64
0,14 10,14
0,11 12,91
0,10 11,80
0,09 12,24
0,09 10,11
0,04 11,72
0,03 13,63
0,03 12,35
0,03 10,50
0,02 12,32
0,02 13,49
0,01 12,99
0,01 11,08
0,00 11,64
-0,01 15,60
-0,03 13,93
-0,04 23,06
-0,04 15,14
-0,04 17,48
-0,05 15,62
-0,06 12,75
-0,15 13,35
-0,23 14,79

Source: Authors’ own calculations.

Current taxes on income
gradient intercept
0,11 8,01
-0,16 7,99
-0,11 9,84
0,13 7,24
-0,16 8,76
0,04 13,70
0,33 7,18
-0,13 9,40
-0,07 8,69
0,03 14,01
0,10 8,00
0,05 6,98
0,03 11,15
-0,03 14,56
-0,13 18,54
-0,01 16,38
0,01 10,05
-0,02 11,07
0,15 9,43
-0,15 9,47
-0,11 20,51
0,00 13,31
0,05 28,75
0,02 7,39
-0,20 9,65
-0,15 8,93
-0,10 13,87

Social contributions
gradient intercept
0,12 5,72
-0,11 9,59
-0,03 13,42
0,17 10,32
-0,03 9,78
0,01 12,79
-0,05 7,69
0,02 11,08
0,02 14,39
0,07 6,41
0,10 9,98
-0,09 10,24
-0,13 18,79
0,06 11,07
-0,01 12,53
0,04 15,68
0,00 12,62
-0,02 14,67
0,00 18,16
-0,01 13,23
-0,14 5,70
-0,06 15,91
-0,05 2,07
0,01 14,49
0,19 8,08
-0,09 14,52
0,00 5,32

Table 6 — Testing the linear trend of revenues from particular taxes of EU Member States for the period 1995 — 2016

Taxes on production and imports Current income taxes Social contributions

State R2 Correlation Linear Correlation Linear R2 Correlation Linear

coefficient correlation? coefficient correlation?| coefficient correlation?
Slovakia 0,76 0,87 Yes 0,53 0,73 Yes 0,27 0,52 Yes
Cyprus 0,54 0,73 Yes 0,32 0,57 Yes 0,86 0,93 Yes
Bulgaria 0,50 0,71 Yes 0,63 0,79 Yes 0,32 0,57 Yes
Czech Republic 0,49 0,70 Yes 0,38 0,61 Yes 0,19 0,43 Yes
Malta 0,42 0,65 Yes 0,92 0,96 Yes 0,63 0,79 Yes
Greece 0,41 0,64 Yes 0,52 0,72 Yes 0,92 0,96 Yes
Lithuania 0,29 0,54 Yes 0,53 0,73 Yes 0,65 0,81 Yes
Ireland 0,79 0,89 Yes 0,53 0,73 Yes 0,00 0,02 No
Romania 0,48 0,69 Yes 0,48 0,69 Yes 0,02 0,15 No
Hungary 0,47 0,69 Yes 0,36 0,60 Yes 0,12 0,34 No
Estonia 0,46 0,68 Yes 0,49 0,70 Yes 0,03 0,17 No
Austria 0,38 0,62 Yes 0,00 0,01 No 0,50 0,71 Yes
Germany 0,36 0,60 Yes 0,06 0,24 No 0,78 0,89 Yes
Denmark 0,29 0,54 Yes 0,07 0,27 No 0,62 0,79 Yes
United Kingdom 0,25 0,50 Yes 0,06 0,24 No 0,78 0,88 Yes
Sweden 0,14 0,37 No 0,38 0,62 Yes 0,68 0,83 Yes
Portugal 0,13 0,37 No 0,42 0,65 Yes 0,78 0,88 Yes
Latvia 0,03 0,18 No 0,33 0,58 Yes 0,51 0,71 Yes
Italy 0,43 0,65 Yes 0,11 0,33 No 0,00 0,06 No
Slovenia 0,32 0,57 Yes 0,06 0,24 No 0,00 0,06 No
Belgium 0,14 0,38 No 0,01 0,12 No 0,29 0,54 Yes
Poland 0,10 0,32 No 0,39 0,63 Yes 0,01 0,07 No
Luxembourg 0,05 0,22 No 0,09 0,31 No 0,52 0,72 Yes
Finland 0,03 0,18 No 0,47 0,69 Yes 0,02 0,13 No
France 0,03 0,17 No 0,57 0,75 Yes 0,00 0,03 No
Netherlands 0,00 0,04 No 0,04 0,20 No 0,02 0,13 No
Spain 0,00 0,04 No 0,01 0,09 No 0,00 0,07 No
Number of significant
coefficients 17 17 16
of determination

Source: Authors’ own calculations

Finally, I calculate coefficients of residual variation (for countries where trend lines were statistically
significant) and compare them with coefficient of variation [12].
From the above calculations we see that the difference between coefficient of residual variations and
coefficient of variations are particularly high for social contributions (a mean of 39.1% for EU states, for
which linear correlation was statistically significant). This means that although the volatility of revenues
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from social security could be sizeable, the revenues from that tax follow a linear trend more than in case of
revenues from current income taxes or taxes on production [13].

Finally, the calculation is made separately for (i) revenues from CIT and for (ii) revenues from payroll
—1.e. PIT including social security.

The above analysis provides for very interesting finding. The average coefficient of variation for
payroll for all EU Member States for the period 1995 - 2016 is just 6.1%, which is the lowest value among
analysed taxes. This suggests that taxing workforce provides for exceptionally stable fiscal revenues.

On the other hand, coefficient of variation for CIT is on average for EU countries over the analysed
period on the level of 22.2%. This value is by far the highest among the considered types of taxes. It may
be stated that taxation of corporations has not provided stable tax revenues for the verified sample.

Both findings correspond with the common perception of elasticity of workforce and mobility capital
as well as reflect the composition and aim of applicable taxation acts (i.e. employee’s remuneration is
relatively stable and their income is taxed with PIT and social security, whereas income of corporations
greatly depends on business cycle and hence is more volatile, which transforms into unstable revenues from
that tax).

Table 7 — Average tax revenues for (i) PIT including Social security and (ii) CIT
for the EU Member States in the period 1995-2016 including standard deviation and coefficient of variation

PIT + Social security CIT
Average Average Total

i Standard revenue for Coefficient Standard revenue for Coefficient| coefficient|

deviation the period of variation deviation the period of variation| of variation
Lithuania 1,20 15,96 7,5% 0,65 1,52 43,0% 50,5%
Bulgaria 1,53 11,56 13,2% 0,98 2,81 34,7% 48,0%
Slovenia 0,70 20,08 3,5% 0,69 1,61 42,7% 46,2%
Malta 0,68 13,02 5,2% 1,53 4,45 34,3% 39,6%
Greece 2,01 16,89 11,9% 0,67 2,46 27,1% 39,1%
Finland 1,22 25,48 4,8% 0,96 3,10 30,8% 35,5%
Slovakia 1,53 16,72 9,2% 0,79 3,07 25,9% 35,1%
Estonia 1,25 17,62 7.1% 0,41 1,59 26,0% 33,1%
Romania 1,00 13,10 7.7% 0,66 2,81 23,6% 31,2%
Spain 0,43 19,67 2,2% 0,78 2,76 28,3% 30,5%
Hungary 1,12 19,39 5,8% 0,46 1,95 23,7% 29,5%
Latvia 0,66 14,76 4,4% 0,42 1,80 23,3% 27,7%
Netherlands 1,16 21,05 5,5% 0,70 3,17 22,0% 27,5%
Cyprus 0,89 10,43 8,5% 0,97 5,27 18,4% 26,9%
Ireland 1,11 14,49 7,7% 0,55 3,02 18,3% 26,0%
Italy 1,23 23,86 5,1% 0,52 2,61 19,7% 24,9%
Sweden 1,78 20,17 8,8% 0,44 2,79 15,8% 24,6%
Luxembourg 1,22 19,40 6,3% 1,00 5,84 17,2% 23,5%
Poland 1,23 18,23 6,7% 0,36 2,19 16,6% 23,3%
Germany (until 199 1,07 25,97 4,1% 0,39 2,27 17,0% 21,1%
Portugal 1,40 16,83 8,3% 0,36 3,00 12,0% 20,3%
Denmark 1,24 27,02 4,6% 0,41 2,73 15,1% 19,7%
France 0,96 25,93 3,7% 0,36 2,51 14,5% 18,2%
United Kingdom 0,95 16,58 5,7% 0,37 2,95 12,4% 18,1%
Austria 0,79 25,30 3,1% 0,29 2,21 13,1% 16,2%
Czech Republic 0,46 18,59 2,5% 0,47 3,64 13,0% 15,4%
Belgium 0,70 28,69 2,4% 0,34 3,00 11,4% 13,8%
Average
coefficient 6,1% 22,2%
of variation

Source: Authors’ own calculations.

This finding is also well confirmed by calculation of trend lines and calculation of their explanatory
value and testing [14].

The above table suggests that for payroll in 20 cases the estimated trend line is robust and well reflects
reality. This is the highest figure among the analysed earlier in this article. This contributes to the hypothesis
of relatively stable tax revenues that are provided by the work force [15].

On the other hand, only for 11countries the estimated linear trend for CIT revenues proved to be
applicable. This is the lowest figure among those considered for the sample. This finding also supports the
claim that inflow of sources from that tax are especially volatile and non-linear.

Discussion. Stable fiscal revenues are supposedly desirable by most governments. As available
research show balanced government budgets should support investment and economic growth of states. In
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the period 1995-2016 the average coefficient of variation for the whole EU (except for Croatia) for total tax
revenues was 4.7%. Thus, indeed taxes in general provide for relatively stable budget inflows and hence
may support local EU economies.

However, the volatility of taxes depends on the objects they are levied on. Corporate income taxes
provide for particularly unstable revenues to the budgets(where the average coefficient of variation for the
considered sample of countries and states is 22.2%). This is followed by taxes levied on production with
8.1% and payroll taxes (i.e. PIT plus social security), where such value is 6.1%.These findings are generally
in line with common sense as they reflect the sensitivity of particular taxes to business cycles. Yet they are
interesting, as expectations are confirmed in empirical data. It is worth to underline that inflows from CIT
proved to be approximately three times more volatile than those from payroll taxes and taxes levied on
production.

Table 12 — Testing the linear trend of revenues from particular taxes of EU Member States for the period 1995 — 2016

PIT + Social security CIT

State Correlation Linear Correlation Linear

coefficient correlation? coefficient correlation?
Greece 0,87 0,94 Yes 0,21 0,46 Yes
Luxembourg 0,71 0,84 Yes 0,69 0,83 Yes
Cyprus 0,65 0,81 Yes 0,43 0,66 Yes
Romania 0,59 0,77 Yes 0,74 0,86 Yes
Poland 0,48 0,69 Yes 0,39 0,63 Yes
Bulgaria 0,47 0,69 Yes 0,59 0,77 Yes
Malta 0,29 0,54 Yes 0,90 0,95 Yes
Italy 0,24 0,49 Yes 0,42 0,65 Yes
Ireland 0,20 0,44 Yes 0,37 0,61 Yes
Portugal 0,87 0,93 Yes 0,00 0,06 No
Sweden 0,84 0,92 Yes 0,04 0,19 No
France 0,70 0,84 Yes 0,15 0,39 No
Germany 0,60 0,78 Yes 0,10 0,31 No
Hungary 0,57 0,75 Yes 0,14 0,37 No
United Kingdom 0,40 0,64 Yes 0,14 0,37 No
Slovakia 0,38 0,61 Yes 0,13 0,36 No
Austria 0,33 0,58 Yes 0,02 0,13 No
Estonia 0,31 0,55 Yes 0,01 0,08 No
Latvia 0,20 0,45 Yes 0,06 0,24 No
Czech Republic 0,19 0,43 Yes 0,04 0,19 No
Finland 0,18 0,42 No 0,34 0,58 Yes
Netherlands 0,08 0,28 No 0,54 0,73 Yes
Spain 0,15 0,39 No 0,01 0,11 No
Denmark 0,06 0,25 No 0,00 0,02 No
Belgium 0,02 0,15 No 0,09 0,29 No
Slovenia 0,02 0,14 No 0,13 0,36 No
Lithuania 0,02 0,13 No 0,01 0,08 No
Number of
significant
coefficients 20 "
of determination

Source: Authors’ own calculations

Particularly curious is the fact that a set of PIT including Social security provide for considerably less
volatile tax revenues than CIT. Therefore, although both PIT and CIT are income taxes and so are catego-
rized by Eurostat, their joint analysis (which was done earlier in the article for comparison purposes and in
other previous literature) may provide for misleading results in terms of behaviour of these sources of budget
income.

When the trend line was estimated for analysed set of taxes the information produced was similar. For
CIT only in 11 out of 27 cases such estimation was statistically reasonable. This means that in most EU
states inflows from that tax did not follow linear pattern. The results were considerably better for taxes on
production (17 countries) and the best outcome produced employee levies (20 states). Therefore, the linear
trend is much more appealing to for these two latter taxes. Hence it should be concluded that revenues they
produce are more foreseeable. As a result, governments with greater certainty may assume revenues from
production and especially payroll taxes when planning future budget expenditures[16].

Summarizing, direct income taxes are believed to be more volatile than sales taxes. Yet, according to
findings presented in this article, indeed this is the case but only for CIT. Payroll taxes in EU assured over
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last years for exceptionally stable inflows. This is contradictory to most previous literature, where sales
taxes were claimed to provide for least volatile revenues (although it should be admitted that in my research
the difference between payroll taxes and taxes levied on production is not significant). Thus, my results
basically correspond with those presented in some literature (e.g. (Tucker, 2015)). However, other
researchers arrived at different findings for other jurisdictions and time (e.g. as mentioned earlier Dye And
McGuire, who work on data for US found that sale taxes could be less stable than income taxes (Dye &
McGuire, 1991) or Felix, who estimated that sales taxes are least volatile (Felix, 2008)).

Therefore, from this perspective governments should prize particularly taxes imposed on workforce
and on production. CIT seems least desirable. However, resigning from corporate income taxation is not an
option for most EU countries. Even knowing the deficits of that tax, it still provides for important share of
budget sources. Moreover, it acts also as a backstop for PIT — which as I calculated shows smaller variability.
There are also several other arguments in favour of CIT existence, which include progressiveness of taxation
system connected vertical justice issues or fewer distortions to the economy, which is easier to achieve with
multiple but low taxes.
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EBPO OJIAKTAFBI ®VICKAJIJIBIK APTBIKIIBLLIBIFBIHBIH TYPAKTBLIBIFBI:
CAJIBIKTBI HE YIIIH TOJIEY KEPEK?

Annortanus. benrini 6ip koHe O0JDKaHATHIH CAIBIKTHIK TYCIMIEP MEMIIEKETTEP/IIH CAIbIK CasiCaThIH O1pKaIBIITHI
JKYPTi3im, OM3HeC NUKIACPiHiH Ke3 KelreH JKaFbIMCHI3 dcepIiIepiH a3aiTynsl Kanaiinel. COHFBI OipHeIe OHXBUIIBIKTA
EO mymre-meMieKkeTTepiHiH KOIITITiHIe YKIMETTIK OI0/DKETTep maMallbl e3repicke YIsIpaasl. Anaiina, Oenriti 6ip
CaJIbIK TYpJIepi op TYpJIl Jopexkele TYPaKThUIBIKKA BIKHAd ereli. by Mocene MeMmileKeTTiK OIOUKET TYPFBICHIHAH
MaHBI3bl OOJFaHBIMEH, OJ1 OYPBIH-COHIBI TANJAHBINT KopMereH, acipece EO-ma. MakpoIKo-HOMUKAIBIK JAePEKTEPIi
CTaTUCTUKAJIBIK TalliayFa CYMEHE OTBIPBIN, >KaJlaKblFa CaJlbIHATBIH CaJbIKTap/aH TYCETIH TYCIMJEp eTe TOMEH
©3reprilTikKe 1e )KoHe OF0/DKETTIH TYPaKThUIBIFBIHA OH 9Cep eTell Jel ecenTeaiM. YaKbIT oTe Kelle o3repicTep oHIi-
picKe caJbIHATBIH CaJIbIKTap YIIiH OipiiaMa yikeH. Kopropamusiiap/biH KipicTepiHe cajlblK caylaH TYCKEH TyciMaep
acipece Typakchi3. by HaTIKenep OroKeT KipicTepiH jxobanay KesiHje casicaTKepJiepi KoJIaaybl MyMKiH.

KeneiiTy ¢uckanpk cascaTbl 3KOHOMHKAIBIK ©Cyre BIKNaN eTeai aen caHaias! ((Amayep, 1989), (MyHHemn,
1990)). dactypmi Typae MEMIIEKETTIK MHBECTUIIMSIIAP SKOHOMHUKAHBIH Y3aK Mep3imi ecyiH Kosinaias! (Barro, Endo-
genous KapamaibIM YITiciHAeTi YKiMeTTiH IbFeHEL, 1990). ExiHmn jkaFblHaH, TOMEH CaJbIKTap SKOHOMHKAHBIH
IaMybIH Koinaybsl kepek ((OureH m Ckuuaep, 1992), (HaBepu u Tabemman, 2000), (Kappac & Dypuepu, 2009),
(ITamoBano xone ['ammm, 2001) Hemece (JIu & ['opaon) , 2005 x.) Tek TaHmaraH 3epTTEyJep Typalbl allTy Kepek).
Mbeicasbl, Pomep men Pomep XKIO-re kaTbicThl cabIKThIH 1% -Fa apTybl KEiiHT1 YIII Kb 11IiH/e 6HIM HIbIFapy bl 3%
JieidiH KpIcKapTaabl aen canaiiibl (Pomep & Pomep, 2007). MayHTdOp 1ieH Y XITHHT CANIBIKTBIH a3a10bl, TINTi 010/ KeT
TalIIbLIBIFBIHAH KapKbUIaHABIPBUIFaH OoJIca 1a, S)KOHOMHKAHbIH 0CYi TYPFBICBIHAH THIMAI Jen caHaiapl (MayHThopa
u Yxuur, 2008). biaanyapa nen [1epoTTH CaNbIKTBIK KYH3ETiCTep HHBECTUIMSIIApFa, TYThIHYFA )KOHE OHIIPYTe acep
eteTiHiH anbikTaabl (Blanchard & Perotti, 2002).

Amnaiina, keibip smmupukaibk Tanaay JKIO MeH calblK cTaBKajgapbl apachlHAAFbl OAiIaHBICTBHIH MaHBI3IbI-
nbIFBIH pactaii anmazs! ((Easterly & Rebelo, 1993), (Mennosa, Munecu-®eppertu, & Acea, 1997)). Canbik cTaBKacs
MEH LIBIFY JICHIeii apachIHAarbl OaiilaHbIc HIBIHBIMEH Tepic, Oipak Keiize )KOK OOJIBII MIBIKTEL. byl HoTHXKenep skambl
MarbIHAachIHA coliKec Keneai. Anaiiia y3aK Mep3iMi HepCcreKTHBaAa MEMIIEKETTIK IIBIFBICTAP/Ibl TOMEH CalIbIKTapMEH
OipikTipy MYMKiH eMec (erep caibIK a3 OI0KETKe TYCeTiH Ooca). DKCIaHCHSITBIK (PHCKATABIK CasCaTThIH HOTHKE-
ciHZe TYBIHAAYBl MYMKIH JKOFaphl KOFAMJBIK TANIIBUIBIK OOJIAaNIaKTa 3KOHOMHUKAIBIK ©Cy YIIH 3USHABI OOJBITT
Tabbinagsl. COHOBIKTAH CabIKTaplaH KaHaFaTTaHAPIIBIK TYCYJIEp KakKeT.

Tenrepimai OromKeTTepai cakTay - Oy 9JIeMIIK SKOHOMHUKaHBIH d/eTTeri MiHjeTi. by Tanan GipsiHFail Baso-
TaHBI ITaiilaJlaHaThIH, IeMEK OPTAaK aKlIa-Hecue cascaThlH KypriseTiH Eyponansik Bamrora OnarbsIHBIH MeMIIeKeTTepl
YIIiH MaHbI3b1 00JbIn TaObu1aab! [1]. Coi enaepaiH SKOHOMHUKAIBIK TYPAKTBUIBIFBIH JKaKCAPTY JKOHE cascaTKa apa-
JIACTIANTBIH KYypajiiap/Isl KAMTaMachl3 €Ty YIIIH oJlapFa CajbIK cascaThiHA KaTBICTBI OCNTiIil Oip TananTap KOHBLIIBL.
KonBeprenuus kputepuidiepi 6oibiHIa (MaacTpuxT esmeMaepi Aen Te aranazabl) coiikec (1) YKIMETTIH KbUIIBIK
TanmbUIBIFBIHBIH JKIO-re KaTbiHack! 3 naiibI3iaH acnaybl Kepek skoHe (i1) MeMileKeTTiK Kapbi3apiH JKIO-re kaThIHaCh
60 maiipI3aan acnaysl Kepek. Anaiina, OipHelie Mylie MeMJIeKeTTep OI0KETTIH KOFaphl TalIIBUIBIFBIMEH Kypecy/ie,
OHBIH calJapblHaH MEMJIEKETTIK Kapbi3iap apThin keneni. EO-ra mylie KemnTereH MeMJIEKETTEp COHFBI JKbUIIAphI
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TeHrepimre Kaiira opansl xoHe 2017 *KBUTBI OTapAbIH KapTHICHIHA XKYBIFBl YKIMETTiH IpOQHUINTIH Tipkeai. Amaiiaa,
xanmbl EO yiuriH OrJKET TammIbUIBIFRI OJTi JIe aTapibIikTail 6ombin Tabbuiaap! xkoHe 2017 xbutbl oHbIH JKIO-HIH
81,6% xypanel. by 2007 sxbutebl narmapeicka Kaparanna JKIO-uin 57,5% -bIH KyparaH AaraapbiCKa KaparaHia
angekaiina xer. ConbiMeH Karap, 2014 bUIbl €H KOFapFbl JICHrei/ieH Oacran YKIMETTiH JKaJlbl KapbI3bl Oipkatap
MYILIEe MEMIIEKETTep/Ie opTallla ecenrneH a3aiasl, anaiina 2017 sxxpuibl 12-neH 12-re xerTi. MaacTpuxT KpUTepHiiie-
piMeH OalilaHBICTHI eypoaiMakThIH 19 eni Kapbi3ab! xeprinikri DKO-Hig 60% aeHrelineH achi TYCTi. MeMIIEKeTTiK
KipicTepAiH CeHIM/II KO3JIepiH aHbIKTay OChI MACEJIeNIep/ Il LIy IiH Mai1ansl Kypajisl O0Iybl MyMKiH.
Tyiiin ce3aep: TaObIC CANBIFbI, PECITyOIHNKAIBIK OIOJKET, MEMJIEKETTIK Kap>Kbl, Kipic, CaJbIK.
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YCTOMYUBOCTH ®PUCKAJBHBIX IPEUMYIIECTB B EC:
YTO OBJIATATb HAJIOTOM?

AnHoTtanus. OnpesereHHbIe U IPeICKa3yeMble HaJOTOBbIE MOCTYIUICHHUS JKEIaTeNbHbI I TOCYJapCTB, YTOOBI
rj1agKko nmpoBOoJUTh HaﬂOFOBO-6IOI[)KeTHyIO TMOJIMTUKY U MUHUMU3UPOBATH J'IIO6])le HEraTuBHBIC IIOCJICACTBUS NCTO0OBBIX
IUKJIOB. 3a TOCJICIHHUE ACCATHICTHS pPa3MEpbl TOCYJIApCTBCHHBIX OIOKETOB B OOJBIIMHCTBE CTpaH-uwieHOB EC
IpeTepIieny A0BOJIBHO HebobIINe mpeodpazoBanus. OIHAKO OINpeeIeHHbIe BU/Ibl HAJIOTOB B Pa3HOM CTENEHH CIIOo-
COOCTBYIOT 3TOH cTaOMIIBHOCTH. XOTS 3TOT BOIPOC BAKEH C TOYKHM 3pPEHHs FOCYJapCTBEHHOTO OIO/KETa, OH HE ObLI
TIIATENILHO NpOaHaNn3upoBaH paHee — ocobenHo B EC. Ha ocHOBaHMM CTaTHCTHYECKOTO aHaIM3a MaKPOIKOHO-
MHUYECKHMX JAHHBIX s IIOICUYNUTAJ, YTO JIOXO/BI OT HAJIOTOB HA 3apa0OTHYIO IUIAaTy MUMEIOT 0COOCHHO HHM3KYIO M3MEH-
YUBOCTH U MTOJIOKUTEIHHO BIUAIOT HAa MTOCTOSTHCTBO Oro/KeTa. MI3MeHeHus: co BpeMeHeM HEMHOTO OOJIbIIe ISl HaJlo-
TOB, B3UMAEMBIX C MIPOM3BOJCTBA. [IOCTYIIIEHHS OT HAIOTOOOIOKEHHS TOXOI0B KOPIOpannii 0cOOEHHO HEeCTaOMIIb-
HBL. OTH BBIBOJBI MOTYT IOMOYB IIHIAM, OIPEICIIIONINM IOJNUTHKY, B HaJUIe)KalleM IUIAHUPOBAHUU JOXOJIOB
OromKeTa.

OKCIIaHCHOHHCTCKAasi HaJOTOBO-OIO/KETHAS MOJUTHKA, KaK IOJIAaraloT, CTUMYJIHPYET 3KOHOMHYECKHHA POCT
(Aschauer, 1989), (Munnell, 1990)). TpaguIIHOHHO CYUTAETCS, YTO FOCYJAPCTBEHHbIE WHBECTULMHU MOIACPIKUBAIOT
JOJITOCPOUHbIH pocT 3koHoMukU (Bappo, «["ocymapcTBeHHBIE pacXobl B MIPOCTOM SHAOreHHOU Moaenu», 1990). C
JIPYyrod CTOPOHBI, HU3KHE HAJOTW TakXe JOJDKHBI MOJJepKuBaTh pazsutue skoHoMuku ((Engen & Skinner, 1992),
(Daveri & Tabellini, 2000), (Karras & Furceri, 2009), (Padovano & Galli, 2001) wiu (Lee & Gordon, 2005), 4To0b1
YIOMSIHYTh TOJBKO M30paHHbIe uccienoBanus). Hampumep, no onenkam Pomep n Pomep, yBennuenune HanorooGo-
>keHust Ha 1% no otHomenuto Kk BBIT npuBoauT k cokparieHuo npou3BoAcTBa 10 3% B TeUEHHUE CIEIYIOMINX TPeX
net (Romer & Romer, 2007). MayHTdopa u YIUHT yTBEPKIAIOT, YTO COKPAIICHUE HAIOTOB — Ja)Ke €CJIM OHO (hMHAH-
cupyercs 3a cueT aedurura Oromkera — Handoee 3PpPEKTHBHO ¢ TOYKU 3peHust pocTa skoHOMuKH (Mountford &
Uhlig, 2008). brarmap u IlepoTTi 00HAPYXWIH, 9TO HAIIOTOBBIE TIOTPSCEHUS BIISIFOT HA HHBECTHIINH, TOTPeOICHNE
u BeITyck mpoaykiun (Blanchard & Perotti, 2002).

Tem He MeHee, HEKOTOPbIe SMIHPUIECKUE HCCIEIOBAHUSI HE CMOIIM HMOATBEPANUTH 3HAUMMOCTH CBSI3H MEXKILY
BBII u nanoroeeimu craBkamu ((Easterly & Rebelo, 1993), (Mendoza, Milesi-Ferretti & Asea, 1997)). bouio ycra-
HOBJICHO, YTO KOppesausa MEXKAY YPOBHEM HAJIOTOBOHM CTaBKH H BBIITYCKOM )leﬁCTBHTeJIbHO oTpularejbHas, HO
HMHOTJ]a OTCYTCTBYET. DTH Pe3yJbTaThl COOTBETCTBYIOT 3/paBOMY CMbICTy. OJHAKO B JIOJITOCPOYHOM MEPCHEKTHBRE
BBICOKHEC T'OCYyJapCTBCHHBIC pacXo0/ibl HC MOT'YT COUCTATLCA C HU3KUMH HaJIOraMU (le/l YCJI0BUH, YTO HU3KHUC HAJIOT'U
NepexosT B MEHBLINE JI0XO0/bI O1o/pKeTa). BbIcOKH rocynapcTBEHHBIH NeQHIUT, KOTOPBI MOKET BO3HUKHYThH B
pe3yJbTare SKCHaHCHOHUCTCKOM (PUCKaJIbHOM MONIUTHKY B KOHEYHOM UTOTe HAHOCHT YIEpO SKOHOMHUUECKOMY POCTY
B JIOJITOCPOYHOH nepcenekTrBe. [1oaToMy y1oBIeTBOPHUTENIFHBIE NOCTYIUICHUS OT HAJIOTOB JKeIaTeIbHbI.

[onnep:xanue cOamaHCHPOBAHHBIX OFOKETOB SIBIIICTCS THUITMYHOHN 3a/avuell HECKOJIIBKHX MHPOBBIX SKOHOMUK.
Tem He MeHee, 3TO TpeOOBaHME KaKETCs KIFOUEBHIM ISl TOCYAApCcTB EBpOIEHCKOr0 BaJIOTHOTO CO0O3a, KOTOPHIE
HCTIONB3YIOT IWHYIO0 BAJIOTY U, CIECIOBATENBHO, MIPOBOIAT OOIIYyI0 MOHETAapHYIO HMOIUTHKY [1]. UTOOBI HOBBICHTH
SKOHOMHYECKYIO CTa0MIFHOCTh ATUX CTPaH B 00ECIIEUHTh, 110 KpaifHe# Mepe, 3aTpyJHEHHBIE HHCTPYMEHTHI JUIS BBIpa-
OOTKH MOJIUTHKH, UM OBbLIH HAJOXKEHBI ONPEIe/IeHHbIE TPEOOBAHMS, CBSI3aHHBIE C (PUCKANBbHOM noauTukoi. CoriacHo
TaK Ha3bIBACMBIM KPHUTCPHSIM KOHBEPreHIMH (TaKKe H3BECTHBIM Kak Kpurepuu Maactpuxta), (i) OTHOIICHHE
ro/IoBOro Jeduuura rocynapcrseHtHoro oropkera k BBII He nomkHO mpeBbimate 3 npoueHTtos, u (ii) oTHOlIeHHe
rocynapctBeHHoro gonra kK BBII He nomkxo mpeBsimate 60 mpoueHToB. TeM He MeHee, HECKOJIbKO IOCYAapCTB-
YJIEHOB OOPIOTCSI C BBICOKHMM JIe(HIMTOM OIOJKETa, 32 KOTOPBIM CIEAYIOT Ype3MEPHbIE IOCYAapCTBEH-HbIE IOJITH.
BonpmmuacTBO Tocynapcte-wieHoB EC Bo3BpaimaroTcs k OaaHCy B mociieaHue rosl, u B 2017 roay o4ty MOJI0BHHA
13 HUX 3aduKcupoBaia NpoUIMT rocyrapcTBeHHOro Orokera. TeM He MeHee, neduiur 6r0mkera EC B nenom mo-
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HpeXKHeMy 3HauuTenbHbIN 1 B 2017 rony coctaBui 81,6% ero BBII. Oto HamHOTrO O05b111€e, 4eM 10 Kpusuca 2007 ro-
na, koraa Obita 3adukcupoBana uudpa B 57,5% BBII. bBounee Toro, xoTs ¢ nuka B 2014 rogy o01uii rocy1apcTBeHHbIN
JIOJIT B CPEJHEM YMEHBIIUJICS B PAJE rOCyAapCTB-wieHOB, Bee emie B 2017 roay uensix 12 u3z 19 ctpan eBpo30HHI,
CBSI3aHHBIX 110 MAaaCTPUXTCKUM KPUTEPHUM, 3a(MKCHPOBAIN 33/10JDKEHHOCTh BbIIIE HEOOXOAUMOro ypoBHs B 60%
MecTtHOro BBII. Onpenenenue HaqeKHBIX HICTOYHHKOB FOCYTapCTBEHHBIX JJOXOA0B MOXKET CTaTh MOJIE3HBIM HHCTPY-
MEHTOM JIUISI PELICHHS ATUX IPOOJIeM.

KiroueBbie cj10Ba: 1010X0JHBINH HAJIOT, HALMOHAJIBHBIN OI0OJKET, TOCY IapCTBEHHbIE (PMHAHCHI, OXO/IbI, HAJIO-
roo0JIoKeHue.
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DURING THE FIRST WORLD WAR GERMANY AND AUSTRIA —
HUNGARY PRISONERS OF THE AULIEATA COUNTY

Abstract. The First World War was the largest event in the history of mankind, which had a significant impact
on the fate of many peoples, including states. One of the main factors was the capture of troops and individuals on the
front of the war between warring states and the flight of soldiers as a result of the war. During the war, neighboring
states, political allies captured each other's armies and citizens. The capture of citizens of each other took place between
the Entente and the central powers. The Russian Empire, which was part of the Entente and was considered the main
participant in the war, detained people from the central powers. Citizens of the central powers captured during the war
were sent to all regions of the Russian Empire, which also extended to the steppe and Turkestan provinces. Based on
this, the Turkestan Territory was considered one of the key regions of the Russian Empire, in which Europeans were
accepted.

In the era of the empire, European prisoners lived in the Aulieata district of the Turkestan governor general in
the SyrDarya region. Representatives of European nationality have lived in the region since the end of the nineteenth
century, and this continued during the years of the First World War. During World War I, the Aulieata district was
considered one of the districts where European prisoners and refugees were received. Although the number of prisoners
of war from the central powers (Germany, Austria-Hungary) in the Aulieata district is small, traces of political
prisoners of war still remain from these states. The article discusses the history of prisoners of war deported to Aulieata
district during the war years. The socio-political status of the citizens of Germany and Austria-Hungary who arrived
in Aulieata County, their life is studied. The nationality and surname of the captives will be determined, and their
standard of living will be determined.

Key words: Aulicata, World War I, army, refugees, prisoners, Germany, Austria-Hungary, Germans.

Introduction. In modern Kazakhstan, which encompassed the steppe and most of the Turkestan
region, during the war years opposing empires were brought from Austria-Hungary and Germany by
prisoners of war and volunteered people. Citizens from those countries who were taken as prisoners were
also relocated by the Ministry of Internal Affairs of the Russian Empire to the Steppe Region and Turkestan.
The main reason for the distribution of prisoners of war in the regions of Kazakhstan and Turkestan, those
areas were far from the border and prevented a shortage of labor in the region. Prisoners from Austria-
Hungary and Germany, which are in one direction with the Central powers, also settled in the counties and
districts of the Turkestan region, but were smaller in size than the Steppe region. In particular, Austro-
Hungarian and German prisoners were also sent to Aulieata county, which is part of the Syr Darya Region
of the Turkestan region.

Materials and methods. The fundamental theoretical opinions and conclusions of domestic and
foreign scientists have been used in writing the scientific work. In addition, archival materials were included
in the scientific circulation. The methods of historical comparability, historical systematization of historical
science were used in the research. Also, as a theoretical and methodological basis, in narrating historical
events modern and auxiliary methods of historical science were used in the consideration of political
historical processes. Such methods made it possible the sending of prisoners to Aulieata and to determine
the arrival, social life and fate of the volunteer citizens during the war. The principles of studying domestic
and world history are currently based on the writing of the research. Arrival of prisoners in political relations
between members of Entente and the Central Powers during the First World War and in analyzing their
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destiny, in identifying human factors, the principles of honesty, impartiality, versatility, objectivity and
principles were the main focuses.

Initial measures to relocate Austro-Hungarian and German prisoners to Kazakhstan. The first
batch of prisoners of the Austro-Hungarian and German wars arriving in the territory of modern Kazakhstan
began with the arrival in the Steppe. The first group of prisoners of war were sent to Siberia, to the
northeastern parts of the Steppe, where they arrived in August 1914. Most European prisoners were from
Germany and Austria-Hungary. However, at that time the Steppe Region and Turkestan were not yet ready
to accept the prisoners. At the outset of the war there were no special camps for receiving and accommo-
dating prisoners of war. Therefore, at first there were a number of problems. Providing food to the prisoners
and keeping them in a warm place was not easy. People were placed in sheds, often relocated from place to
place. Due to bad weather and poor food supplies, the death toll from prisoners to prison was high. Until the
spring of 1915, there were no special places for captives in modern Kazakhstan. In connection with this,
places were gradually allotted for the reception of prisoners of war, in a short time many decisions were
made and camps for detaining prisoners were established [1].

Comparing the number and status of prisoners in the Steppe and Turkestan regions of Kazakhstan
during the war years, there were many peculiarities. The bloody battles on the fronts caused a great surge of
prisoners of war, most of them were sent to Akmola, Pavlodar and Semipalatinsk regions, which belonged
to the Steppe region. A large number of prisoners arrived in Akmola region. In the region the number of
people from other countries increased every day. Places to catch the first strangers were built in this Akmola
region. At the beginning of 1915, the number of foreign prisoners in more than 150 settlements in Akmola
region was estimated at more than 22,000 people [2]. There are more than 8.5 thousand prisoners in rural
areas of Akmola region. Similar high rates were registered in Semey region too. At the beginning of 1915
in the Semipalatinsk, Ust-Kamenogorsk, Zaisan, Pavlodar counties of the Semipalatinsk region there were
more than seven thousand prisoners, among them were Austro-Hungarian and German citizens [3].

Arrangements for prisoners of war in the Turkestan region. As for the prisoners of war in oblasts
of Turkestan region, their number was not small as well. Prisoners of war, who settled in the southern regions
of Kazakhstan, namely in Syrdarya and Zhetysu oblasts of the military-administrative division within
Turkestan region and the winter camps in the Turkestan military district are a vivid example. From the
earliest days of the war, European prisoners of war and voluntary refugees arriving in the Turkestan region
began to settle mainly in the districts within the Syrdarya oblast. Kazalinsk, Perovsk, Turkestan, Chernyaev,
Aulieata districts of the Syrdarya region were among the main districts receiving prisoners of war
[4,44-47p.].

During the First World War, the Aulieata district belonged to the Turkestan region, which was governed
from Tashkent. The military authority of the Russian Empire established Turkestan (TurkVO) Military
District in Turkestan at that time, which functioned actively during the war and resolved all war issues under
its influence. As such, this body dealt with the issues of prisoners of war in the region. Throughout the war,
receiving, relocating prisoners of war, and providing them with social security caused a great deal of a hardship.

From the earliest days of the war, citizens of Austria-Hungary and the Imperial Germany who yielded
themselves prisoners were considered enemies in all parts of the Russian Empire. The same situation was
observed in Aulieata district. It was possible that a unique new order be adopted for such German and
Austro-Hungarian citizens, recognizing the Russian Empire's political and military authority. It was
primarily due to the opposition of Austria-Hungary and Imperial Germany towards the Russian Empire prior
to World War 1. Even before the outbreak of war, under the command of the Russian military authorities,
strict control was exercised on all foreigners and military personnel bearing European surnames and their
day-to-day activities were monitored.

On July 23, 1914, a telegram from St. Petersburg's General Staff Office was received and it instructed
to arrest German citizens in the Imperial army as prisoners of war. The directive first came to the regional
military governor, who was ordered to keep control of German nationals who had previously surrendered
to Russia, until a specific decision was made. He was then asked for a list of former German citizens in the
region and their number. The primary reason for this was the doubt that there would be more intelligence
agents and spies among surrendered German citizens [5]. The next directive from the Turkestan General
Governor's Office to the military governor of the region states that the same measures must be taken against
former citizens of the Austro-Hungarian Empire. This document was signed by Lieutenant General
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V_.E.Flug, who then governed the Turkestan Military District and by others [6]. According to the directive,
Austro-Hungarian citizens, like the Germans, were temporarily monitored.

Such political and military actions of Russian authorities have been carried out as quickly as possible
in a very short period of time. The order was strengthened in the region. On July 28, after the outbreak of
war and as the Russian Empire became a major belligerent, actions concerning Turkestan were organized
more intensively. On July 30, the assistant to the Minister of Internal Affairs and the military commander
of the Russian Empire V.F. Dzhunovsky issued an order, instructing to keep strict control of Turkestan men
aged 18-45 capable of bearing firearms and other weapons. In addition, decisions have been made to relocate
them to other regions [7].

However, over time, Russia's initial strict control measures for former citizens of Austria-Hungary
living in Turkestan who had received Russian citizenship and accepted imperial authority, seemed to be a
little relieved. Russians, Czechs, Serbs and Slovaks among the Austro-Hungarian citizens were a primary
reason. On August 14, 1914 a secret telegram was sent from St. Petersburg, requiring Austro-Hungarian
citizens not to go abroad, approach the war front, nor to commit any disturbance [8]. It is clear that the
Russian authorities were trying to demonstrate their affinity and sympathy for the Slavic nations.

There was a big number of prisoners of war taken captive during the war. According to official data,
the number of prisoners of war in the region had exceeded 148,000 people by June 1915. They were placed
in specially created camps, barracks and other units of Turkestan Military District (TurkVO), quickly
adapted for other people. According to historians, 82,425 and 3812 prisoners of war from Austria-Hungary
and Germany, respectively, arrived to the Turkestan region in 1915 [9, 49p.].

During the years 1914-1915 300-350 called "Civilian prisoners" or "prisoners without military grades"
were brought to Turkestan with prisoners of war. They were Austro-Hungarian and German citizens who
were taken out of the combat zone by the Russian army and those who voluntarily surrendered. Although,
initially (for several months) isolated from the locals, many of them gained some freedom later on. By mid-
1916, most of the "civilian prisoners" were released from security outposts and lived under police control
with no right to leave. That is why a significant part of their time, especially of working people, was spent
outside of their permanent residence. Initially, they (several months) were isolated from local residents, later
many expanded the circle of freedom. By mid-1916, most of the “civilian prisoners” were released from
security posts, where they were under police control and lived without the right to leave. Therefore, most of
the time, especially workers, spent outside the residence.

In addition, the influx of Europeans into the Turkestan region was facilitated by refugees fleeing the
war. Refugees began arriving in the area in July 1915. As a result, about 7-8,000 refugees were registered
in the region. The concentration of prisoners in Turkestan, accompanied by the arrival of refugees, signi-
ficantly worsened the material well-being of the local population and led to a food and housing crisis. They
were also sometimes recruited as voluntary citizens. Thus, by the beginning of 1916, the total number of
prisoners of war in the region reached 200,000. Their number began to exceed the cities in which they were
located. The local authorities were very concerned about the situation, because at any moment of the day
there could be unrest, which could aggravate the situation.

Thus, the increase in the number of prisoners, citizens and refugees from Austria-Hungary and
Germany has caused social problems in the region. Governor General of Turkestan F.V. Martson requested
the release of prisoners of war from Turkestan, aggravating popular upheaval, worsening economic
conditions, extreme situations (including climate) and increasing the number of prisoners escaping. Due to
the reduction in the number of prisoners, protection is due to the withdrawal of local regular units by the
front and rear. The political and social status of German and Austro-Hungarian prisoners in Turkestan was
in this status in the early years of the war [9, 49-50p.].

German and Austro-Hungarian prisoners in the Aulie-Ata area. These events have occurred in the
Auliatinsky area since the start of the war. The Germans and other Germanic peoples were among the people
captured during the war in Aulie-Ata. They came mainly from Germany and Austria-Hungary. In fact, the
Germans have long known about the Central Asian and Turkestan territories. For example, the Germans
began to move to Kazakhstan before the First World War and during the First World War. Most of them
moved to Kazakhstan from the border of the Russian Empire with Europe and from the interior of the empire
to Kazakhstan, including the Auliyat district. The main sources of their existence were agriculture and
animal husbandry, as well as the development of the national economy in the Aulie-Ata region [10]. During
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the war, German settlers moved to Turkestan, including to the Auliatinsky district from other regions of
Russia, and European Germans from the other side [11].

Although the Aulie-Ata region was not the largest prisoner of war camp since the first days of the war,
there were quite a few citizens from Austria-Hungary and Germany in this area. The names of two German
citizens who arrived in the village of Nikolaypol in the Auliat district were mentioned on August 23, 1914,
They are:

1. Oswald Gergold;

2. Rudolph Bonn [12].

In general, the Germans lived for a long time on the site of Nikolaypol, which belonged to the Auliat
district. But, as mentioned earlier, they were local Germans, citizens of the Russian Empire, lived and
worked with local people. However, initially they remained in place, but those German citizens who were
captured would soon be transferred to another area and transferred to Verny. Oswald Gergold and Rudolf
Bonn were to be delivered by specially controlled internal troops [13]. Although these citizens did not move
to Verny, it was clear that they were separated from the local inhabitants.

The motives for detaining prisoners separately from local residents were described as suspicious
behavior and that they could provoke local Germans. In the same way, German prisoners of the Aulieata
were transferred to Adolf Wiese and Arthur Tsele and Austro-Hungarian Georg Lener to Verny. They, too,
were first brought to Aulie-Ata County, and then relocated [14]. On September 19, a message was sent to
Aulie-Ata district about the whereabouts of these persons in Verny. Nevertheless, the authorities provided
them with various benefits depending on their loyalty and personal behavior towards the Turkestan region,
including Europeans detained in the Syr Darya region [15].

As of September 1914, there were only 11 prisoners of war in Aulieata county. About half of them
were sent to Verny, and the rest remained in the Aulieata region under various circumstances. The remaining
Germans in the family were Jacob Huber of Bavarian descent and citizens of Austria-Hungary. The
remaining ethnic Austrian-Hungarian citizens were Czechs and Slovaks [16]. Prisoners who were of Slavic
origin and spoke fluent Russian had a lot to do. Most of the citizens who came from Austria-Hungary to
Turkestan and later were considered prisoners of war belonged to the Slavic peoples. In turn, they were also
offered discounts depending on their behavior. The imperial authorities were also guided by the provision of
privileges to Slavic ethnic groups among prisoners of the Turkestan military district [17].

Cases of the arrival of German prisoners in Aulie-Ata and their departure to other areas have taken
place in recent years. Similar events continued from the first month of 1915. In January, a German citizen
who survived a number of problems filed a petition for his health with Vitold Golsky, who was subsequently
taken prisoner [18]. Even reports of his imprisonment in Tashkent were received for a certain time [19]
based on the suspicion that Vitold Golsky had connections with foreign forces. However, he was soon
released in March 1915, after which he urged the military leadership of the Aulie-Ata district to stay here,
and not in the city of Verny. This request was accepted, and Vitold Golsky remained in Aulie-Ata.

Similar requests were made in July 1915 by a prisoner of war considered German citizens Ferdinand
Johann, Jacob's brothers and Heinrich Germendemens asked to continue his life in Aulieata, however their
request was not fulfilled and settled in the Zhetysu district [20].

In the spring of 1915, there were about 5,000 prisoners in the Aulieata area. They fled from different
fronts and rear. Of course, these, too, prisoners from Germany and Austria-Hungary were of some quantity.
In May 1915 special decisions were made to improve the condition of prisoners. and their place of residence.
And the prisoners will be transferred to a warm place and their social status will be in good shape [21].

By the end of 1915 by the leadership of the Turkestan Territory gave the order to collect the number
and nationality of European prisoners living in the districts. It was a great start for collecting social data, as
is the case in the region of other nations the number of how long they live, as well as their condition [22].
In turn, this is due to the domestic policy of the state in the country determination of political activity and
work of representatives of other nationalities.

The table shows that these people settled in Aulieata forever and did not come to Vernyi or to other
areas. It is noteworthy that these individuals are actively working among prisoners who arrived in Aulieata.
And the number of persons does not show all the inhabitants. Shown above says that prisoners and citizens
from European nations had quite a few groups in Aulieata. They mainly lived in the city of Aulieata and in
Merki.

— 221 ——



Bulletin the National academy of sciences of the Republic of Kazakhstan

Austria-Hungary, who came to the Aulieata region from the first years of the war and German citizens

Ne Names-last names Nation Country of arrival Age
1 Dulla Joseph Ivanovich Czech Austria-Hungary 48
2 Fabry Joseph losifovich Czech Austria-Hungary 23
3 Dulla Ivan Ivanovich Czech Austria-Hungary 35
4 Von Siebengyuner Antonovich Czech Austria-Hungary 62
5 Brna Ivan Ivanovich Czech Austria-Hungary 21
6 Huber Yakov Yakovlevich German Germany 38

Inventory of prisoners in Turkestan continued organize. Another key point in collecting such data. The
reason for this is the spies who were among the captives in the suburbs of Russia. During the war in the
Turkestan region, a German spy named Magnend Pratap worked. He provided information about Turkestan
to Germany. 1917 in May military governor of the Syrdarya aregion, informed the administration of Aulieata
county that there could be the presence of this spy in the Aulieata area. In general, during the war there were
among the volunteers there are a lot of such spies [23].

The Soviet government and the political fate of prisoners in Aulieata. Two coups that occurred in
the Russian Empire in 1917 fundamentally changed the political situation in the country. After the October
Revolution of 1917 The Bolshevik Party, which came to power after the coup. They announced that Russia
withdrew from the First World War. From now on and the civil war that began in the country in 1918 is a
foreign war in the country had a significant impact on the political fate of prisoners. It has a different nature.
The main one is the relationship between the Bolsheviks and prisoners was closer. Bolsheviks represent all
organs in the state with local residents during the capture and liquidation of the imperial system in Russia
together with foreign prisoners. Empire Center amidst the beliefs and people that have taken place in the
provinces widely, the Bolsheviks had a great propaganda practice. The revolutionary events stirred up priso-
ners of war, accelerated the process of opening their social borders at the front awareness of the catastrophic
consequences of the massacre. During the Civil War, various prisoners of war were also involved. It is worth
noting that the Bolshevik party rules in the Russian Empire. But the old empire and all peoples.

The proclamation of national equality takes place in the same district as in other regions. The names
of previously unknown people began to be on the list. More precisely in other words, people who hid their
names in the past came from Austria-Hungary and Germany "New names" appeared among people. Such
situations are different there were many nations. Coming from other regions there were some prisoners who
received special civil status and received regarded as part of society. Of course, in the state the situation is
different determine the number of national representatives and the history of their arrival in Kazakhstan
gave a great opportunity [24].

It has been said above that German and Austro-Hungarian captives were only in the Aulieata and
Merke area, but now it is said that there were other settlements and in other cities. This is shown in the table
below. List of prisoners from Germany and Austria-Hungary. There may be a mass of political prisoners
who grew up, Poles, Bulgarian, Serbian and others, the creation of social democratic organizations
conditions were favorable. Usually local The Bolsheviks are revolutionizing activists inside prisoners of
war, they tried to spread the movement and they did their best to get to them and tried to catch. Also in
particular in the Aulieata region and prisoners from Austria-Hungary and from Germany public policy began
to pay attention to them [25].

On this basis, the life of the captured Aulieata and prisoners changed dramatically. In 1919-1920, the
former prisoners of Aulieata were released, and they, like other Soviet citizens, were free to live. In all
settlements, their lists were compiled, their future life was discussed, and appropriate decisions were made.
One striking example of this was the order of the Aulieata section of the city for national affairs of August
24, 1920 to request, list and register all nationalities in the list of prisoners in all constituencies. Similar
events were held in other countries. Lists of former prisoners from Kazan and Blagoveshchensky counties
were also compiled and submitted to the district section on national affairs [26].

As can be seen from the table, most of the citizens of Austria-Hungary are Slavic nationalities.
Formerly unknown in the Aulieata region, these citizens remained in close contact with local Russians and
Ukrainians until the end of the war and the Bolsheviks declared freedom in Turkestan. Due to the movement
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List of Austro-Hungarian and German citizens captured in Petrovsky, Kazan and Blagoveshchensky Aulieata districts

Ne Full Name Nationality State of arrival Age
1 Osif Simchuk Austria-Hungary 29
2 Grigory Martinsky Russian Austria-Hungary 27
3 Vasily Goleshino Russian Austria-Hungary 31
4 Ludwig Kesheri Hungarian Austria-Hungary 41
5 Michael Tsar Russian Austria-Hungary 41
6 Grigory Ardilyants Romanian Austria-Hungary 31
7 Alexey Brondil Romanian Austria-Hungary 35
8 Ivan Birlin Romanian Austria-Hungary 28
9 Ferdinand Wesyak German Austria-Hungary 27
10 Aleksey Fozekosh Hungarian Austria-Hungary 31
11 Fedor Buchin German Germany 29
12 Ilya Mreglot Russian Austria-Hungary 36
13 Peter Aleinikov Polish Austria-Hungary 36
14 Yuzik Pilny Polish Austria-Hungary 30
15 Joseph Kovalik Polish Austria-Hungary 47

of prisoners to other places, they found it dangerous. In general, the most difficult time for German and
Austro-Hungarian citizens living and being held captive here in Aulieata was their relocation to Semirechye
and other areas. The main reason for this was that prisoners from both countries spoke German and Russian
fluently and could speak unanimously with local Germans and Slavic people.

Conclusion. During the First World War the socio-political life of the region underwent significant
changes during the period under review due to the arrival of prisoners of war from Austria-Hungary and
Germany in Aulieata and its adjacent areas, as well as in other areas of modern Kazakhstan. Among other
things, the importance of showing the problem can be explained by the fact that people from different
backgrounds have been involved in the Civil War later. Many of them, eagerly enlisted in the squads of Red
Army soldiers or their opponents, intensified in the fiery battles that encompassed the vast Kazakh region,
and the newly formed national paramilitary squad only in areas where there was a need for instructors who
could train thousands of yesterday's nomads with endurance to military art. were added to the list. Holy
Land, like other lands, has been a refuge for many during the First World War. German and Austro-
Hungarian citizens, who escaped from the European war fronts, are now considered captives and have spent
the next life in Turkestan, including Aulieata. The high concentration of local European ethnic groups,
including the Germans and Slavic peoples, from the inner regions of the Russian Empire in the past in the
Aulieata has especially contributed to the rapid integration of prisoners of war into the region.

T. O. Onenauen', H. M. AGaykaabipos’

'Kazakcran PecryGnukachHBIH Y ITTHIK FEUIBIM aKageMHsAcH], AnMarsl, Kaszakcran;
Zon-®apabu ateiEaarsl Kazak yuTTeIK yHEBEpCHTETI, AnMatel, KazakcTan

BIPIHIOI AYHHUEXXY3LJIIK COFBIC )KBIJITAPBIHIA OYJIMEATA YE3IHJAEI'T
T'EPMAHMUA )KOHE ABCTPO-BEHI'PUS T¥TKBIHIAPBI

AnHoTanus. bipinmi JlyHuexy3inik corbiC — agam3aT TapuXbIHIAFbI aca ipi OKKFa, 0J1 MEMJIEKETTEPMEH KaTap,
KOIITereH XaJbIKTap IblH TaF/bIpbIHA epeKiie bIKna eTTi. COHbIH eH HeTi3ri (JaKTOpIapbIHbIH 0ipi — COFBICYIIBI MEM-
JIEKETTEp apachblHJla SCKepUIIEp MEH KeKe a3aMaTTapblH COFbIC MaiIaHbIH A TYTKBIHFA TYCY1 )KOHE JKaybIHT€pIIepAiH
corbIcTaH Kaurybl 6osbl. Corbic Ke3iHe 0ip-0ipiMeH jKaKblH Kepllli, casick oj1akTac 0oJFaH MeMIeKeTTep Oip-0ipiHiH
9CKepliepi MEH a3aMaTTapblH TYTKbIHFa TYCIpill OThIpAbL. bip-OipiHiH a3aMaTTapblH TYTKbIHFA aily AHTaHTa MEH
OpraiblK Jiep)kaBajiap apachlH/ia KeNTel OpbIH ajibl. AHTaHTa KypaMbIHJia OOJIBII, COFBICTBIH 0ACThl KAaThICYIIBICHI
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cananran Peceil nmnepusicel OpTanblK JepikaBajiapiaH IIbIKKAH a3aMarTap/bl TYTKbIHFAa ajbin OThIpAbl. COFbIC
Ke3iH/e TYTKbIHFa TycKeH OpTaiibiK AepikaBaiapablH a3aMaTrTapbl Peceil MMITIEpHUsCHIHBIH op aliMaKTapbIHA JKIOepiTiII,
conblH imriame Jlama enkeci meH Typkictan enkecine ae tapainmsl. OcbiHBIH HeriziHae Typkicran enkeci Peceit
MMIIEPUSICHIHBIH KYPaMbIH/A €yPONaNbIK YIT OKUIAEPiH KaObliiaran 6acTbl alMakTapAbIH Oipi caHa/Ibl.

Wmnepusinbik  adyipae TypkictaH reHepan-ryoepHaTopibiFbiHbIH ChIpapusi oOJIbICBIHA KapacThl OOJFaH
OyJueara ye3iHae eyponaiblK TYTKbIHAAp eMip cypred. Aiimakra XIX rachIpIiblH COHbIHAH OacTar eyponaiblK YJIT
oKiIaepi emip cypimn, oi sxkarmail Bipimn JlyHHeXY3UIiK COFBIC JKBUIAAPBIHIA Ja ©3 JKaIFachlH TanThl. bipiHmii
JlyHHeXY31IIK COFBIC KbULAAPbIHA OylineaTa ye3i eyponasblK COFbIC TYTKbIHIAphl MEH OOCKbIHAAPBIH KaObUIIaFraH
ayJaHaapely Oipi 6osel. Oynueara yesine Opransik qepxkaBanapaad (I'epmanus, ABctpo-BeHrpus) kenreH corbic
TYTKBIHJAPBIHBIH KaTapbl a3 OOJIFaHbIMEH, Oyl aliMakTa aTaaFaH MEMIJICKETTEPJCH KeIreH CasCHU-dCKepH TYTKbIH-
JIapAbIH ©31HIK 1311epi KayiFaH. Makanajga COFbIC KbUIIapbIHAa OyireaTa ye3iHe ®Kep ayIapbUlFaH COFbIC TYTKbIH-
JIApBIHBIH TapUXbl KapacThIpbUIabl. Oyineara ye3iHe KelreH | epMaHusuIbIK kKoHe ABCTPO-BeHrpusuibIK azaMar-
TapbIH CasCU-JICYMETTIK JKarAaibl MEH OJIap/IbIH TYPMBICHI )KOHE OMIp TaFIbIpbl 3epTTenei. TYTKbIH OOJIbII KeNreH
azamMaTTap/IblH YJIThl MEH Terl alKbIHIAJIbII, OJapIbIH OMip CYpY JeHIreii KopceTiie.

Tyiiin cesmep: Oynueara, bipinmn JlyHHexy3inik coFbic, 9cKep, OOCKbIH a3aMarrtap, TYTKbIHAAp, I epmanus,
ABctpo-Benrpus, Hemictep.

T. A. Anneaanes!, H. M. Aﬁz[ylcam,lponz

"HauunonansHas akagemus Hayk Pecrry6nuku Kasaxcran, Anmartel, Kasaxcran;
2KasaxcKuii HAIMOHATLHBIA YHUBEPCUTET UMeHH ab-Dapabu, Anmartel, Kasaxcran

HEMEIKHE U ABCTPO-BEHI'EPCKHE 3AK/IFOYEHHBIE B YE3JIE AYJIMEATA
BO BPEMJA ITIEPBOU MUPOBOU BOUHbI

Annoranus. [lepBas MupoBas BOHHa SBISETCA KPYHMHEUIIMM COOBITHEM B HCTOPHH YEJIOBEYECTBA, KOTOPOE
0Ka3aJIo 3HAYUTEIIFHOE BIMSIHUE Ha CyJ60y MHOTHMX HapoIOB, B TOM 4Hcie rocynapcTs. OTHIM M3 OCHOBHBIX (PaKTO-
POB MEXly BOIOIOIIMMH IOCyiapcTBaMu OBLT 3aXBaT IUIEHHBIX, a TAKXKe OErcTBO CONAAT ¢ ()POHTOB BOWHBI.

Bo BpeMsi BOGHHBIX JEHCTBHI COCEAHME TOCYAAPCTBA, MOJUTHYECKHE COIO3HUKH 3aXBaTHIBAIM TEPPUTOPUH U
HaceJIeHHE JIPYT JpyTa. 3axBaT rpaxkJaH B OOJIbIIEH CTENICHN NMEN MECTO MEX/y AHTAaHTOH U IEHTPAIBHBIMH JIepXKa-
Bamu. Poccuiickas uMiiepusi, BXOIUBINAs B COCTaB AHTAHTBI M CUMTABINASICS TJIABHBIM YYaCTHUKOM BOMHBI, CHCTE-
MaTHYECKH 3aXBaThlBaja B IUICH IPakJaH HEHTPAIBHBIX JepskaB. | paskaaHe HEHTPaTbHBIX JIEp)KaB, 3aXBaUCHHBIX BO
BpEMs BOWHBI, OBUIM OTIIPABIICHBI BO BCE PErnOHBI POCCHIICKON MMIIEPHH, TOCTETIEHHO PaclIpOCTPAHSSCH B CTEITHBIE
U TYpKECTaHCKHE NMpOBUHLUMHU. Mcxons u3 31oro, TypKeCTaHCKUM Kpall CUMTalICd OJHUM M3 KIIIOUEBBIX PETMOHOB
Poccutiickoif nmmepu, B KOTOPBI OBUTA IPUHSTHI IPEICTABATENN €BPOIEHCKUX HAITMOHABHOCTEH.

B snoxy umriepun eBponeiickrue 3aKII0UeHHBIC KIUIN B OKpyre Aynueara TypKecTaHCKOTO TeHepai-TyoepHa-
topctBa B ChIpmappuHCKO# oOnmactu. [IpencraBurenu eBpomneickoil HAIMOHAIHHOCTH KUK B PETHOHE C KOHIA
XIX Beka, 4TO HalIo NMPOJoJKEHHE U B roabl I[lepBoil MupoBoil BoiiHbl. Bo Bpems IlepBoil MupOoBO# BOMHBI OKpYT
Aynreara cuuTanCcs OJNHWAM W3 PAOHOB, TI€ MPUHUMAIHN E€BPOIMEHCKUX 3aKITIOUEHHBIX M O€KEHIeB. XOTs YHCIO
BOCHHOIUICHHBIX M3 HEHTPAIBHBIX JiepxaB ('epmanus, ABctpo-Benrpus) B okpyre Aynueara ObUI0 HEBEJINKO, B 3TOM
pETHOHE BCE €Ie OCTAIOTCS CIEABI MPUCYTCTBHUS MOIMTHYECKUX BOCHHOIUICHHBIX M3 3THX rocyAapcTB. B craThe
paccMaTpuBaeTCsl NCTOPHUSI BOCHHOIUICHHBIX, JEHOPTHPOBAHHBIX B OKpYr Ayimeara B TOXbI BOHHBL M3ydaercs
COLMATIbHO-NIOIMTHYECKNH cTaTyc rpaxkaad ['epmannn u ABcTpo-Benrpun, mpuObIBIINX B OKpYT Aynuara, X ObITO-
Basl XKWM3Hb M CyIbOBI OTAENBHBIX JHMYHOCTEH. OIpeneneHsl HAMOHAIBHOCTh M (aMWINU IUICHHHUKOB, IOKa3aH
YPOBEHb X KU3HHU.

KuaroueBsble ciioBa: aymueara, [lepas MupoBas BoiiHa, apMusi, OSKEHITBI, 3aKII0OYCHHEIE, | epMaHust, ABCTpO-
Benrpus, HeMupbl.
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CONTEMPORARY MANAGEMENT OF COMMERCIAL BANKS

Abstract. The development of a market economy is characterized by instability of both external and internal
organizational environment, which leads to the succession of the influence of the compared competitive advantages of
credit and financial market entities on the formation of their competitive positions, which, in turn, means that the
competitiveness of banks, like other financial institutions, is a relative concept. Competition is a rather subtle and
flexible concept. In conditions of reduced demand for banking products and services, banking organizations that
provide low-quality banking services are experiencing the greatest difficulties. With all of the scale of competition, the
bank that analyzes and fights for its competitive position wins.

The article explains and studies the reasons for the low competitiveness of banks in the modern banking system,
which characterize the inability of banks to uphold and expand market share, promote banking products, and fully
satisfy consumer interests. It is revealed that at the present stage, a quantitative assessment of the level of compe-
titiveness of products and services of a bank and its management becomes an important issue, since it is a rather
laborious, integrated process consisting of interconnected components and on which the competitiveness of the entire
bank depends. On the basis of the study, relevant conclusions were identified.

Key words: commercial banks, banking system, banking product, competition, competitive advantage,
competitiveness

Introduction. Assessment of the level of competitiveness is the most difficult work, because, firstly,
competitiveness records all indicators of quality and resource intensity of work of all personnel at all stages
of the object’s life cycle, and, secondly, there are no international documents, methodological developments
to assess the competitiveness of various facilities and, in particular, banks.

Analysis of the competitiveness of the bank as a system is a set of the subject engaged in analytical
work, the analysis mechanism and the object of analysis, the functioning of which is aimed at generating
the necessary information to manage the competitiveness of the bank.

Analysis of the bank’s competitiveness as a process is a purposeful set of actions that provide
systematic processing of available information about the factors affecting the level of competitiveness of a
bank and can change its level.

The importance of studying methods for assessing the competitiveness of banks is explained by
decisive role of the banking sector as the latter as a decisive factor in the economic growth and stability of
the banking system.

Literature review. The research questions of theoretical and methodological problems of competition
and competitive advantages of economic entities are widely covered in the works of foreign scientists, such
as I. Ansoff[1], D. Keynes [5], A. Marshall [4], M. Porter [2], D. Ricardo [5], F. Hayek (2018), E. Chamber-
lin [6], J. Schumpeter [7], Noel.D. Johnson, Mark Koyama [3], Richard David Ramsey [11] and many others.

Among the researchers involved in the problems of providing, evaluating and managing the compete-
tiveness of commercial banks in the current state of the economy: Korzeb Zbigniew[8], Bazadze K.M. [9],
Nabiyev R.A., Anokhin V.A. [11], Rozhkovskaya K.V. [12], Vetoshko G.V., Kuznetsova K.S. [13,14],
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Vovk V.Ya. [15], Zilaliyeva Z.Kh. [16], Pashkov R.V. [25], Ezrokh Yu.S. [27], Erenzenova V.A. [28],
Merkulova N. [22], Ostrizhnyaya Yu.S. [24], and others.

Despite the significant amount of foreign works in the field of competitiveness, competitive advantages
of commercial banks and socially responsible activities, as well as instruments for its financing, the problem
of forming and evaluating the strategic competitive advantages of enterprises in this sector of Kazakhstan
has not been studied enough. This led to the need for this study.

Discussion. The concept of sustainable competitive advantage has been studied in detail and reviewed
by Michael Porter. Porter believed that product has a competitive advantage when it has such distinctive
features that make it possible to obtain a higher rate of return from the sale of a product or service than the
market average [2].

Table 1 — List of external factors of competitive advantage of the organization

External factor of competitive advantage
of an organization

What needs to be done to achieve and use competitive advantage

The level of competitiveness of the
country

To open an organization in a country with a high level of competitiveness or
increase the competitiveness of your country

State support of small and medium-sized
enterprises in countries and regions

Redesign the legal framework for small and medium enterprises, focusing on the
effective and law-abiding business

Legal regulation of the functioning of
country's economy and regions

Revise the legislative framework for the functioning of the economy as a system of
codes and rights (competitive, antitrust, administrative, labor, etc.)

Openness of society and markets

Development of international cooperation and integration, international free
competition

National standardization and certification
system

Intensification of work in this area, strengthening control over compliance with
international standards and agreements, legal support of harmonization within the

international system

Basically, the more an organization has competitive advantages over current and potential competitors,
the higher its competitiveness, vitality, efficiency, and perspectivity. It is important to understand that for
achieving this, it is necessary to increase the scientific level of management, to gain new competitive
advantages and to look into the future more boldly [10].

Methods. Calculation and analysis of quantitative indicators of a commercial bank has paramount
importance in assessing its competitiveness.

It is advisable to start the assessment of the competitiveness of commercial banks with the choice of
coefficients that comprehensively characterize both each bank and the operation of the banking system as a
whole. To assess the financial performance of banks we used the following indicators (table 2).

Table 2 — Financial performance of a commercial bank

Ne The name of the coefficient Definition Formula. for
calculating
1 Coefficient of security of investments (Csi) The ratio of equity I to assets (A) of the bank Csi=E/A
2 Coefficient of the scale of the operations (Cso)| The ratio of equity I to liabilities (L) of the bank Cso=E/L
3 Cofficient of the specific share of equity The ratio of equity I and share capital (Sc) to equity I of] Csse=(E-Sc)/E
(Csse) the bank
4 | Coefficient of inflation (Ci) The ratio of the required reserves fund (Rrf) to equity I .
Ci=Rrf/E
of the bank
5 Coefficient of efficiency use of client funds The ratio of liquid assets (La) to liabilities (L) of the Ceucf=La/L
(Ceucf) bank
6 Coefficient of liquidity The ratio of liquid assets (La) to assets (A) of the bank Cl=La/A
7 Coefficient of efficiency use of attracted The ratio of profit before tax (Pbt) to liabilities (L) of Ceuar=Pbi/L
resources (Ceuar) the bank
8 Coefficient of efficiency of operations (Ceo) The ratio of profit before tax (Pbt) to assets (A) of the B
bank Ceo=Pbt/A
9 Coefficient of efficiency using equity (Ceue) The ratio of profit before tax (Pbt) to to equity I Ceue=Pbt/E
10 | Coefficient of bank efficiency (Cbe) The ratio of profit after tax (Pat) to share capital (Sc) Cbe=Pat/Sc
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Let's consider the activities of JSC “Sberbank”. Subsidiary Bank Sberbank of Russia began its history
in Kazakhstan at the end of 2006, when Sberbank of Russia, the flagship of the Russian financial system,
the largest financial institution in Central and Eastern Europe, acquired 99.99% of TeksakBank, which is
recognized as a bank with the best customer service level according to the National Business magazine.

According to BCG, the ratio of the growth rate of the market for a given firm and its share determine
the relative competitive position of the firm in the future. For each SAM, an estimate of future growth rates
is made, market shares and the volume of their sales are calculated.

We denote the main products of SB JSC “Sberbank”: SAM 1 — Loans that the bank issues to legal
entities, SAM 2 — Mortgage loans, SAM 3 — Car loans, SAM 4 — Loans that the bank issues to individuals.

We will calculate the growth rate, market share and sales volume of each banking product (SAM) in
table 3 on the example of the activities of the commercial bank JSC “Sberbank”.

Table 3 — Indicators of the main products of SB JSC “Sberbank”

Growth rate, % Market share, % Volume of sales, %
SAM 1 Loans to legal entities 16 15 46
SAM 2 Mortgage loans 20 12 15
SAM 3 Car loans 5 7 4
SAM 4 Consumerloans 11 8 35

According to the indicators obtained from the table, we will construct the BCG matrix for the main
products of SB JSC “Sberbank” (figure 1).

Wild cats
High (15-30%)) Stars
SAM 1, SAM 2
Dogs
Low(0-15%) Cash cows
SAM 3, SAM 4
High (30-60%) Low (0-30%)

Figure 1 — BCG matrix for the main products of SB Sberbank JSC

By constructing and analyzing the matrix of the Boston Consulting Group, we can conclude that
services such as mortgages and loans to legal entities fall into the category of “Wild cats”, which means that
companies need large efforts and costs to increase their market share. Consumer loans and loans to legal
entities are in the “Cash Cows” category. It should be ensured to obtain the maximum possible profit from
them, for as long as possible.

Groups such as car loans and consumer loans fell into the “Dogs” category. Their growth rate and
market share are low. The reason for this are special loan programs of manufacturers and salons, which offer
low interest rates. Increase of the market share in this position is unlikely.

It can be concluded from the figure that products such as SAM 1 (Loans to legal entities) and SAM 4
(Consumer loans) that are at the stage of the “Maturity” life cycle will continue to grow, increasing market
share and sales volumes.

Product SAM 2 (Mortgage loans), located at the stage of the life cycle “Growth” will also occupy an
increasing part of the market, increasing sales volumes.

Product SAM 3 (Car loans), as described earlier, is at the stage of decline and can be abandoned later.

In accordance with the developed methodology, the comparability of all indicators is achieved by
translating them into qualitative analogs and bringing them to a common basis, determined in accordance
with specified levels of competitiveness.

Conclusions. Kazakhstani banks operate in constantly changing conditions in the state: these include
inflation, devaluation, political situations, etc. Therefore, in order to be resistant to such factors and be
competitive, the bank must constantly adapt to this situation in the country. The bank must maintain pricing
policy, monitor the range of banking services offered by competitors (table 4) [9,11,35].
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Table 4 — Financial indicators for assessing the competitiveness of commercial banks

Ne Performance indicators J(S)t(':I?a 21515111:;1;1( JSC Kaspi Bank "S?Jlgrizgk" JSC BCC
1 | Coefticient of security of investments (Csi) 1,046 0,561 0,952 0,898
2 | Coefficient of the scale of the operations (Cso) 1,168 0,595 1,052 0,987
3 ?Co:sif;lcient of the specific share of equity 0.972 0.933 0.901 0,734
4 | Coefficient of inflation (Ci) 0,004 0,004 0,004 0,004
5 ?Co:lfggient of efficiency use of client funds 0.206 0.107 0.586 0471
6 | Coefficient of liquidity (Cl) 0,184 0,101 0,533 0,426
7 rCE:(;glflfzz;c;n(t Coef;l e;if)‘lciency use of attracted 0,282 0,342 0.172 0,597

Coefficient of efficiency of operations Ceo) 0,252 0,323 0,156 0,539
Coefficient of efficiency use of equity (Ceue) 0,241 0,575 0,174 0,567
10 | Coefficient of bank efficiency (Cbe) 10,287 5,372 4,075 2,157

The formation of a rational model of competitiveness is aimed at ensuring the sustainability and high
rating position of a commercial bank in the face of fierce competition in the financial market of Kazakhstan.

The key point in creating a competitiveness model is to identify areas of optimization of attracting and
placing funds, promoting banking products in the Kazakhstani financial market, and developing a stable
client base. Thus, competitiveness determines the position of the bank in the financial market.

This stage provides large preliminary study from forecasting and planning to implementation and
obtaining additional profit. To implement this stage, it is necessary to divide the direction by sector:
development of a service or product, development of a pricing system, determining sales channels,
developing a system of motivation to stimulate bank customers.

The method allows to obtain the integral coefficient of competitiveness, and is based on an assessment
of the internal and external environment of banks - the main competitors by calculating a number of criteria
presented in figure 2.

sector of the
regional
economy

Results of state
regulation of the
comtry's econonry

Figure 2 — Criteria that shape banking competitiveness.

The components of the competitiveness of a commercial bank reflect the quantitative and qualitative
development directions and the internal and external main success factors of the STB, the positive change
of which contributes to the strength of its competitive position in the financial market.

Results. Assessment of the competitiveness of the financial sector of Kazakhstan, which, as the rating
shows, has improved somewhat, nevertheless remains the weakest of all indicators. Last year, the research
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methodology of the financial sector, the sample of respondents, and the quality of compilation (or transla-
tion) of questions were criticized, which may have to some extent affected the respondents' awareness and
survey results [28,29].

In total, the development of the financial market of Kazakhstan in 2017 ranked 114th place in the world.

W 7 - Very high
reliability

W6

4l

|l - Very low
reliability

# Average valie

TOTAL Large Average Stall
Figure 3 — Evaluation by entrepreneurs of the stability of banks [34]

Let's compare the SB JSC “Sberbank™ with its main competitors in such indicators as competitive
advantages and competitive disadvantages in table 5.

Table 5 — Comparison of SB JSC "Sberbank" with its main competitors

Bank's

Bank Competitive advantages Competitive disadvantages market share

JSC Halyk Bank of | Reliable customer-oriented bank, a wide | Bank has high price of commissions on

Kazakhstan network of service points operations 35,5%

JSC Kaspi Bank Famous bank Low quality of service 10%
Insufficient level of automation of individual

SB JSC Sberbank Popular bank with foreign participation business processes, which does not make it 12%

possible to fully use the competitive advantages
of the bank

Conclusion. Research has shown that sustainable competitive advantages enable commercial banks to
succeed in the long term. However, the changing external environment (the emergence of new competitors,
changing consumer preferences, etc.) require that bank management should pay close attention to main-
taining their competitive advantages.

The result of the achievement of strategic guidelines for the main activities should be the strengthening
of competitive positions in the banking market.

The main elements of the conceptual approach for ensuring the competitiveness of banks are:

- setting strategic goals and sub-goals (among the latter - ensuring the competitiveness of banks), taking
into account the analysis of the external and internal environment;

- formulation of indicators that aggregate a set of specific tasks to ensure the competitiveness of banks;

- determination of factors of competitiveness of banks;

- selection of indicators characterizing factors of banking competitiveness.
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KOMMEPHUAJBIK BAHKTEPJI 3AMAHAYU BACKAPY

AnHoTauusi. HapbIKTHIK SKOHOMUKAHBIH JIaMy YPAici CHIPTKBI jKOHE IIIKI YHBIMIIBIK OPTAHBIH TYPAKCHI3IbIFbI-
MEH CHITaTTalaJbl, HEeCHe-Kap>Kbl HAPBIFBIHBIH CYOBEKTUICPIHIH CANBICTHIPMAIIBI 0OCEeKelNi apTHIKIIBUIBIKTAPBIHBIH
oNapAbIH 09CeKelNiK MO3MLUsIIaphIHA dCep eTYIHIH aaMacyblH TYIbIpajbl, an Oy, 3 Ke3eriHjae, OaHKTepHiH je
Oacekere KabiIeTTiIIIr, OacKa qa KapyKbUIBIK MEKEMEIEPIiKi CHSKTHI, CaIbICTRIPMAIIbI TYCIHIK €KEHIITIH Olmaipei.

Bocexe GapbIHIIa HA3IK JkOHE MKEMIl YFBIM. baHK eHiMaepi MeH KbI3METTepiHe CYpPaHBICTBIH KbICKApyhl JKaF-
JlabIHA canachl3 0aHK KbI3METiH YChIHATBIH OaHK MeKeMellepl YJIKeH KMBIHIIBUIBIKTap/abl 0acTaH kemripeni. bace-
KEeJIK KYPECTIH KEeH ayKbIMbIHAA ©3iHIH 0oCeKelNiK MO3MLUICHIH CapanTaiiThIH KOHE COJ YIIIH KYpeceTiH OaHkTep
JKCHIIT IIBIFAIBI.

Bocekenectik KypecTiH OapIbIK ayKbIMIBLUIBIFEI KE31HIE 631HIH 00CEKEIeCTIK YCTaHBIMIAPhIHA TAIAWTBIH KOHE
KypeceTiH OaHK yTapl. OHIMHIH TYPaKThl 03CEKeIEeCTIK apThIKIIBUIBIFBIH KAJIBINITACTHIPY JKOHE OFaH KOJI J)KETKI3y Ke3
KeJIreH KOMITaHWs YIIiH O0achIMABIK 00BN TaObuIaabl. bocekemecTik apTHIKIIBUTBIK TYPAaKTBUTBIKTEI, Y3aK Mep3iMai
eCcy MYMKIHJITiH KaMTaMachl3 eTeli, kaHa OHBIHIIBUIAPIBIH HAphIKKA MIBIFYHI YIIIH Keleprirep >kacaipl, KOMIa-
HUSFa 63 OHIMICPIH caTyIaH HeFYPIIBIM JKOFaphl MMaiia HOPMAChIH aTyFa MYMKIHIIK Oepei.

TypakThl 09CEKEIECTIK apTHIKIIBUIBIFBI YFBIMbI "KOMITAHUSIHBIH KYIITI )KaKTapblVFBIMBIMEH KU1 [1ATACTHIPAIBL.
Bipak Oy1 eKi yFeIMIap e3apa ipreii aibipMarnbUisik 0ap. Ky skakrapsl-0yi1 yitbiM 09ceKeaecTepiHeH achIIl TYCETIH
OHIMHIH CHIaTTamaiapsl. bacekemecTepain oHIMIEpl e OChl CHITaTTaManapra ue, Oipak ojci3 meHrerze. Typakrsl
OacekelnecTik apTHIKIIBIIBIFBI-0YIT HAPBIKTa TeK Oerini Oip yiibiM FaHa ne Oiperel cunarrama. bipereii 6acekenecTik
aPTHIKIIBUIBIKTEI KE3 KeJITr'eH OO0BEeKT YIIiH TaOyFa 0oyiazbl, Oipak HApPBIKTHI JKOHE OoceKenaecTep/i AYphIC Talaay
MaHBI3/IbI.

Kommeprusuislk 6aHkTep O0aHK pecypcTapblH KaJbINTACTBIpYFa YHEMI KeHin Oeneni. bys knmentrepain Kapa-
JKaThl YIIIH KYPECTI KYIIEHWTeTiH, coHaai-ak OaHKTepIiH OHTaWiIbl KIpiCTUNrH TYpaKThl KOJIJAay[bl Tajall eTeTiH
OaHKTIK KbI3METTEP HapBIFBIHAAFBI KaTaH OoceKeNeCTIKIIeH Ty CiHaipineni. baHkTepaiH )KeTKUIIKTI KaHe AyphIC TeH-
JIECTIPIITeH peCcypCTHIK 0a3achl ONAapAbIH TaOBICTBUIBIFBIHBIH, KETKUTIKTI OTIMIUIIK TIeH HapbIKKA KATBICYIIBIIAp
TaparblHaH CEHIMII KOJAayIblH MaHBI3OBI MIapThl Oonbim TaObumaabl. XKaHa OocekenmectepniH maima 0oy Kayri
YUIiHIn opeiHAa Typ. Hapbikka KipyniH KOFapbl KenepriiepineH Oy kayim a3 emec. Camoii MUHMMANBHOW Oblia
yrpo3a MOSBJICHHS TOBAPOB-3aMEHHUTEJNICH M CHIa MOCTABINMKOB. EH a3 KayinTi alIMacTBIPFBII TayapiaaplblH Haiiia
00utybI MKoHE KaOABIKTAY IBUIAPABIH KYIITLIIT TYFBI3/IbI.

COHJIBIKTaH 3€PTTeY TAaKbIPBIOBIHBIH ©3€KTLIIr OHBIH MaHBI3IBUIBIFBIMEH aHbIKTaNabl. baHkTepiH Oocekere
KaOUIeTTUIIriH Oaranay SfiCTEepiH 3epAeNey/iH MaHbI3bUIBIFBl IKOHOMHKAJIBIK OCYIiH eyl (pakTopsl peTiHue
0aHK CEeKTOPBIHBIH alKbIHIAYILIbI POJIIMEH JKOHE OaHK JKYHECIHIH TYPaKThUIBIFBIMEH TYCIHIIpLIE/.

Makanana 3amaHayu O0aHK KyieciHneri OaHKTEp/iH HapbIKTaFbl ©3 YJIECiH KOpFay MeH KeHelTyre, OaHK eHiM-
JIEpiH LIrepiieTyre, TYTHIHYIIBIHBIH MYAICIEPiH TOJBIK KeJIeMe KaHAFaTTaHIbIPyFa KaOUICTCI3IriH CHITATTaWThIH
OaHkTepaiH Oocekere KaOLIETTIIriHIH TOMEH OOJyBIHBIH ceOenTepi 3epTTeNIi )KoHe Heri3 el

Kasipri ke3eHme 6aHK eHIMIEpi MEH KBI3METTEpiHiH Oocekere KabieTTiUTiK IeHreffiH CaHIbIK Oaranay MEH OHBI
Oackapy MaHBI3/IBI MoceJle eKSHIIT1 aHBIKTAIIbl, OUTKEH] OJ1 €eHOCK CHIMBIMIBI, ©3apa OalIaHBICTHI KYpayIIbLIapIaH
TYpaTBIH KipiKTipUIreH ypIic *oHe omaH Oapiblk OaHKTIH Oocekere KabinmerTiniri Toyenmi. JKypri3inren 3eprreyiep
HETI31H/Ie COMKECIHIIE TYKBIPhIM/IAP aHBIKTAIIBI.

KomMepuusiiblk OaHKTEpIiH Oacekere KaOLIETTLNIrH apTThIpy MaKcaThIH/a KeJlecl mapaiap YCbIHbUIIbL:

- OpTa JXOHE IIarblH OW3HEC CerMeHTiHe OarjapiiaHy, KaXeTTi capanTtama ToXIpuOeciH NaMmbiTy, OYJ OChI
HBICAHAJIbI CETMEHTTE 09CEKENeCTIK apThIKIIBUIBIKTApAbl KAMTaMachl3 eTyre MyMKIHJIIK Oepei;

- Kazipri 3aMaHfbl OacKapy OMiCTEpiH CHTI3y apKbUIbI aKTUBTEP MEH MAaCCHUBTEPIIH TEHrepiMIi KYPBUIBIMBIH
KaMTaMachI3 eTy;

- Y3aK Mep3iM/Ii AENO3UTTEp HETi3iHIIe pecypCThIK 0a3a KYPBUIBIMBIH SpTapalTaHAbIPY JKoHE JKETUINIpY;

- KbI3METTi KeHEHTY/ i KaMTaMachl3 €Ty YLIiH MEHIUIKTI KaluTal KYPbUIBIMBIH YIIFANTY jKoHE OHTaWIaAHBIPY;

- OaHKTIK KaJaranay j>KOHE peTTey TalalTapblH CaKTay MaKCaThlHIa OaHKTiH KapiKbUIBIK TYPaKTHUIBIFBIH
HBIFAUTY;

- OaHKTIH TapuQTIK koHE OaFa cascaThIH XETUIIIpY;

- aKmapaTTHIK TEXHOJOTHSUIAPIBI €HT13y HETi31HIe KOpCeTiIeTIH KbI3METTepIiH CallachlH Oip Me3riiie apTThIpy
Ke3iH/Ie IIBIFBIH/IAP/Ibl OHTAWIAHABIPY eceOiHeH OaHK KYMBICBIHBIH THIMILUIITIH apTThIPY;
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- baHkTik Kajaranay >koHE peTTey OpraHAapbIHbIH OHIIPICTIK MIHAETTEpl MEH TajanTapblHa jkayar OepeTiH
MaTepualbIK-TeX HUKAJIBIK 0a3aHbl KETUIAIPY.

Tyiiin ce3mep: KOMMEPIHSIBIK OaHKTEp, OaHK Kyiieci, OaHK oHiMi, 0dCEKENiK apTHIKIIBLIBIK, Oocekere Kaoi-
JICTTLIK.

K. A. Kupnacunoral, P. K. Caéuposa?, JI. A. Aii6oceinosa’, I'. K. Kaéayainna®

'EBpasuiickuii HalMOHAIEHEIN yHuBepcuteT nuMenn JI.H.I'ymunesa, Hyp-Cynran, Kazaxcran,
2 ATHIpayCKHii TOCYyIapCTBEHHEIN yHUBepcuTeT uMenn X.JlocMyxamenosa, Ateipay, Kazaxcram,
SHay4uno-mccnenoBarenbekuii nentp «A.D.A.», Hyp-Cynran, Kazaxcran,
“TOxHO-Y pabCKHil TOCYIapCTBEHHBIN yHUBEPCHTET (HalMOHANBHEIN HCCIIET0BATENBCKAN YHUBEPCHTET),
Yensobunck, Poccus

COBPEMEHHOE YIIPABJIEHUE KOMMEPYECKUMH BAHKAMHU

Annoranust. [Ipouecc pa3BuTHs PHIHOYHOM YIKOHOMHKH XapaKTePH3YeTCsl HECTaOMIBHOCTBIO KaK BHEIIHEH, Tak
W BHYTpPEHHEH OpraHW3allMOHHOM Cpelpbl, BIEYET CMEHSEMOCTb BIIMSHUSI CPaBHUBAEMBIX KOHKYPEHTHBIX IPEHMY-
IIECTB CyOBEKTOB KPEANTHO-(DMHAHCOBOTO PhIHKA Ha ()OPMHUPOBAHHE NX KOHKYPEHTHBIX MO3UINH, 3TO, B CBOIO OYe-
pellb, 03HAYAeT, YTO KOHKYPEHTOCIIOCOOHOCTh OAaHKOB, KaK W OCTaJbHBIX (PUHAHCOBBHIX YUYPEKICHUH, SBIACTCS
OTHOCHTEJIEHBIM ITIOHATHEM.

KoHKypeHUus SBISETCS JOCTATOYHO TOHKMM M TMOKUM IOHSATHEM. B ycloBHsX cOKpaleHus crnpoca Ha OaH-
KOBCKHE IPOJYKTHI U YCIyI'M HanOOJbLINE TPYIHOCTH UCIBITHIBAIOT OAHKOBCKHE OPraHU3alllM, KOTOPBIE Mpeaoc-
TaBJIIOT HEKaYeCTBEHHbIE OaHKOBCKHE yciyrd. [Ipn Bceld MacmTaGHOCTH KOHKYPEHTHOH OOpbOBI BBIUTPHIBAET TOT
0aHK, KOTOPBI aHaNMM3UpyeT U OOpeTrcsd 3a CBOM KOHKYypPEHTHbIE MO3MLMH. DOpPMHUPOBAHUE U AOCTHKEHHE YCTOMH-
YMBOTO0 KOHKYPEHTHOT'O IPEHMYIIECTBA MPOAYKTA SIBISIETCS IPUOpUTETOM Juisi JiroOol kommaHuu. KoHkypeHTHOe
MPEUMYIECTBO 00ecneurBaeT CTaOMIIBHOCTh, BO3MOXKHOCTb J0JIFOCPOYHOTO POCTa, CO3AaeT Oaphephl Ul BbIXOJIa Ha
PBIHOK HOBBIX WUTPOKOB, IO3BOJISIET KOMIIAHWM TI0JIy4YaTh Oojiee BHICOKYIO HOPMY HPHOBUIM OT pealii3alluH CBOEH
MPOYKINH.

YacTo noHsTHE YCTOHYMBOTO KOHKYPEHTHOTO IPEUMYIIECTBA ITyTAIOT C MOHSATHEM “‘CHIIbHBIE CTOPOHBI KOMIIa-
HuK”. Ho 3TH 1Ba MOHATHS MMEIOT (QyHIAMEHTAJIBHOE pa3inuue Mexay co0oi. CHIIbHBIE CTOPOHBI — 3TO Xapak-
TEPUCTHKH MPOIYKTA, TI0 KOTOPBIM OpPTaHU3aLHsl IPEBOCXOAUT CBOMX KOHKYPEHTOB. [IpONYKThI KOHKYPEHTOB TaKKe
00J1aJaf0T ATUMH XapaKTePUCTUKaMH, HO Ha OoJiee c1aboM ypoBHE. Y CTOWYNBOE KOHKYPEHTHOE IIPEUMYLIECTBO — 9TO
YHUKaJIbHAsE XapaKTepPUCTHKA, KOTOPOW HA PBIHKE O0JaaeT TOJNBKO ONpeleieHHas OpraHu3auus. YHHUKaJIbHOE
KOHKYPEHTHOE IIPEHMYIIECTBO BCETAa MOXKHO HAUTH JUIsl JIFOOOT0 00BEKTa, HO BaYKHO NMPABHIBHO NPOAHAIH3HPOBATh
PBIHOK U KOHKYPEHTOB.

KomMmepueckne OaHKHM MOCTOSHHO YACNSIOT BHUMaHUE (DOPMHUPOBAHHIO OaHKOBCKUX PECYpCoB. ITO 00Bsic-
HSIETCSl )KECTKOIM KOHKYpEHIMeH Ha phIHKE OaHKOBCKUX YCIYT, KOTOpas o0ocTpsieT 60phOy 3a Cpe/cTBa KIIMEHTOB, a
TaKke TpeOyeT MOCTOSIHHOM MOJJIEPKKH ONTUMAIILHOM J0X0JHOCTH OaHKOB. JlocTaro4yHas u MpaBUIIBHO cOallaHCH-
poBaHHasi pecypcHasi 06aza OaHKOB SIBJISETCS BA)KHBIM YCIOBHEM WX NMPUOBIIBHOCTH, MOIJIEPKaHHS IOCTaTOYHOU
JIMKBHIHOCTH U JIOBEPHUS CO CTOPOHBI yYaCTHUKOB PBIHKA. YTPO3a MOSBICHNS HOBBIX KOHKYPEHTOB CTOUT Ha TPETHEM
Mmecre. M3-3a BhICOKHMX 0apbepoB BXOJa Ha PBIHOK 3Ta yrpo3a HeBennka. CamMoi MUHMMAaJIBHOM Obuia yrposa
TIOSIBJICHUSI TOBAPOB-3aMEHHTENICH U CHJIa IOCTABIIUKOB.

[TosToMy aKTyaJbHOCTH TEMBI HCCIICIOBAHUS ONPENEISIeTCs €€ BaKHOCTBIO. BaKHOCTb H3y4YeHHsT METOHOB
OIIEHKA KOHKYPEHTOCIIOCOOHOCTH OaHKOB OOBSICHAETCS OMpPEIeIIONeld poiIbi0 0AHKOBCKOTO CEKTOpa KaK pelIaro-
1mero pakropa SKOHOMHYECKOTO POCTa U CTAaOMIBHOCTH OAHKOBCKOH CHCTEMBI.

B cratbe mccienoBaHbl M OOYCIIOBIICHBI NPUYMHBI HU3KOH KOHKYPEHTOCIIOCOOHOCTH OaHKOB COBPEMEHHOI
0OaHKOBCKOM CHCTEMBI, KOTOpBIE XapaKTEPU3YIOT HECIIOCOOHOCTh OAHKOB OTCTaMBAaTh W PACIIMPSATH JOJIIO PHIHKA,
NpOJBUraTh OaHKOBCKHE TMPOAYKTHI M YIOBIETBOPATH MHTEPECH MOTpeOHUTENsT B NONHOW Mepe. BhisBiaeHo, uTo Ha
COBPEMEHHOM JTale Ba)KHOW MPOOJIEMOI CTaHOBUTCS KOJIMUECTBEHHAs! OLEHKA YPOBHsSI KOHKYPEHTOCIIOCOOHOCTH
NPOJYKTOB U yCJIyr 0aHka W yIpaBlieHHE €[, TaK KaK 3TO JOCTATOYHO TPYAOEMKHil, MHTErpUPOBaHHBIN MpoLecc,
COCTOSIIIIUH N3 B3aMMOCBSI3aHHBIX COCTABIIAIOIINX U OT KOTOPOTO 3aBUCHT KOHKYPEHTOCIIOCOOHOCTH Beero Oanka. Ha
OCHOBE IIPOBEJICHHOTO HCCIICIOBAHUS ONIPEAEIeHbl COOTBETCTBYIONINE BHIBOBI. B 1eIIX MOBBINIEHUsS] KOHKYPEHTO-
CHOCOOHOCTH KOMMEpPYECKUX OaHKOB OBIIIM IPE/II0KEHBI CIEAYIOIINE MEPHI:

- OPHUEHTHPOBATHCS Ha CETMEHT CPEIHEro M MaJIoro Ou3Heca, pa3BUBATh ONBIT HEOOXOMMOI IKCIIEPTH3bI, YTO
MIO3BOJIIET 00ECIICYNTh KOHKYPEHTHBIE TPEHMYIIECTBA B TAHHOM [1€JIEBOM CETMEHTE;

- obecrieyeHUe cOANTAHCUPOBAHHOM CTPYKTYPBI aKTHBOB M NIACCHBOB ITyTEM BHEIPEHUS COBPEMEHHBIX METO/IOB
YIPaBIICHHUS;
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- nuBepcH(UKALHS 1 COBEPIICHCTBOBAHNE CTPYKTYPBI PECYpPCHON 6a3bl Ha OCHOBE JOJITOCPOYHBIX ICIO3UTOB;

- YBENMYCHHE M ONTUMHU3ALMS CTPYKTYPHI COOCTBEHHOIO KamuTaiga isi 00SCIIeUeHHs PACIIMPCHHS ASSITEIb-
HOCTH;

- yKperuieHHe (PMHAHCOBOM YCTOMYMBOCTH OaHKa B LIENAX COONIOJCHUS TpeOOBaHMN OaHKOBCKOTO Haa3opa W
PETryIHUPOBAHUSL;;

- COBEpILCHCTBOBAHUE TapU(HOU 1 1IEHOBOH nonuTuky banka;

- moBblnIeHHE YPHEeKTUBHOCTH pabOThI OaHKa 3a CUET ONTHMH3ALKMHK 3aTPaT MPU OAHOBPEMEHHOM IOBBIILICHUH
KayecTBa NPEJOCTABISIEMbIX YCIYT Ha OCHOBE BHEIPEHHUS MHOOPMAIIMOHHBIX TEXHOJIOTHH ;

- COBEpIICHCTBOBAHHE MATePUAIbHO-TEXHUIECKON 0a3bl, OTBEYAOIICH MPOU3BOICTBEHHBIM 3aa4aM 1 Tpedo-
BaHHSM OpraHOB OAHKOBCKOTO HAA30pa U PEryIHPOBAHHSL.

KioueBple c10Ba: koMMepuecKie OaHKH, OaHKOBCKask CHCTeMa, OaHKOBCKHI MPOLYKT, KOHKYPCHIHS, KOHKY-
PEHTHOE NPEHMYLIECTBO, KOHKYPEHTOCIIOCOOHOCT.

Information about authors:

Kirdasinova K.A., Candidate of Economic Sciences, Associate Professor Department of Management, Faculty of
Economics, L.N. Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan, marso310@mail.ru;
https://orcid.org/0000-0002-7608-9246

Sabirova R.K., Candidate of Economic Sciences, Associate Professor Department of of Economics, Atyrau State
University named after Kh. Dosmukhamedov. Atyrau, Kazakhstan; sabirovarysty@mail.ru; https://orcid.org/0000-
0002-9947-6564

Aibossynova D.A., Director of theresearch center «A.D.A.», Nur-Sultan, Kazakhstan; dina-astana@mail.ru;
https://orcid.org/0000-0003-2863-2248

Kabdullina G.K., Doctor of Economics, Professor of the Department of Labor economics and personnel
management, South Ural State University (National Research University), Russia; Asilhan1996@mail.ru;
https://orcid.org/0000-0002-0215-1502

REFERENCES

[1] Ansoff. Strategic Management: Classic Edition. St. Petersburg, 2009, 344 p.

[2] Porter M. Competitive strategy: Techniques for Analyzing Industries and Competitors. / Porter M., transl. From eng.
Minervina I.; M.: «Alpina Publisher», 2011. 454 p.

[3] Noel.D. Johnson, Mark Koyama. States and economic growth: Capacity and constraints . Explorations in Economic
History. 64 (2017) P. 1-20.

[4] Alfred Marshall. Money, Credit, and Commerce. Prometheus Books, 2003. 506 p.

[5] John Keynes, Adam Smith, David Ricardo. Classic economic thought. Moscow: Eksmo-Press. 2000.

[6] Chamberlin, E. Theory of monopolistic competition. Economic legacy 1996. 352 p.

[7] Schumpeter, I.A. History of Economic Analysis: St. Petersburg: Economic School, 2001. Vol. 3. 678 p.

[8] Korzeb Zbigniew, Sembiyeva Lyazzat, Zhagyparova Aida. The influence of cooperative bank outlets upon local
development in the Podlaskie Voivodeship in Poland// Bulletin of National Academy of sciences of the Republic of Kazakhstan.
Vol. 6, N 382 (2019), P. 316326 https://doi.org/10.32014/2019.2518-1467.176

[9] Bazadze K.M. The quality of services and banking services in the management of competitive banks // Business-Inform.
2014.N 5. P. 102-106.

[10] Alisheva D. E., Nurgaliyeva A. M. Modern approaches to the content of the concept integrated risk management system
in banks// Reports of the National Academy of sciences of the Republic of Kazakhstan, Vol. 6, N 328 (2019), P. 73-80.
https://doi.org/10.32014/2019.2518-1483.170

[11] Richard David Ramsey. The interaction of monetary policy and central bank management: modern monetary policy and
central bank management. International Journal of Commerce and Management Research Vol. 25, Issue: 2. 2015. P. 257-259

[12] Anokhin V.A., Rozhkovskaya K.V. Analysis of the competitive development of commercial banks in Russia // Young
scientist. 2016. Ne 27 (131). P. 334-338.

[13] Vetoshko G.V. Theoretical aspects of the study of the competitive advantages of a commercial bank // Bulletin of the
Volga State University of Service. Series: Economy. 2016. N 2 (44). P. 145-149.

[14] Vetoshko G.V., Kuznetsova K.S. Factors of formation of competitive advantages of a commercial bank // Economics
and Management: New Challenges and Prospects. 2016. T. 10. P. 62-65.

[15] Vovk V. Ya. Conceptual foundations of the organization of strategic management of bank competitiveness // Business.
2013.N 9. P. 77-81.

—_

—— 233 ——



Bulletin the National academy of sciences of the Republic of Kazakhstan

[16] Zilaliyeva Z.Kh. Factors affecting the competitiveness of commercial banks // Bulletin of KGUSTA. 2015. N 4 (40).
P. 138-141.

[17] Demessinov T.Zh, Zhussupov R.Terms and factors, influencing on functioning of the banking system // Economy and
statistics. N 4. 2018. P. 70-74

[18] Ketova I.A., Rachilov E.E. The cost approach to managing the competitiveness of the bank // Modern problems of science
and education. N 4. P. 428.

[19] Koval A.V., Abdulayeva Z.L. The role of information in achieving competitive advantages by banks // Electronic
scientific journal. 2015. N 2 (2). P. 607-614.

[20] Latypova R.Z. Evaluation of the competitiveness of commercial banks // Innovation Science. 2017. Vol. 1. N 3.
P. 179-181.

[21] Matulin Yu.N., Skvortsova A.N. Competition and competitiveness of commercial banks // Bulletin of young scientists
of the Samara State University of Economics. 2014. Ne 2 (30). P. 123-128.

[22] Merkulova N.S. Planning as a tool to substantiate and develop the strategy of a commercial bank // Auditorium. 2014.
N4 (4). P. 81-87.

[23] Miroshnichenko M.A., Mamykina E.V., Miroshnichenko P.A. Analysis of the external environment, factors of formation
of competitiveness and strategic development of a commercial bank // Polythematic network electronic scientific journal of the
Kuban State Agrarian University. 2016. N 120. P. 1606-1616

[24] Ostrizhnaya Yu.S. Competitiveness of banks and methods for its assessment / Economy and Society. 2014. N 2-3 (11).
P. 772-783.

[25] Pashkov R.V. Bank development strategy: monograph. M.: Rusayns Publishing House, 2015. P.168.

[26] Sergeyeva K.O., Ryabov Yu.P. Competitiveness of retail banks // In the collection: Sayapinskie readings. Collection of
materials of the round table. Yuriev V.M. 2015. P. 173-182.

[27] Ezrokh Yu.S. Competitiveness of a commercial bank: a cost-based approach to assessment // Economics of Modern
Russia. 2014. N 2 (65). P. 77-91.

[28] Erentsenova V.A. Analysis of the external environment and its impact on the choice of the strategy of a commercial bank
/I New Science: The current state and ways of development. 2016. N 5-1. P. 238-240.

[29] Abdumazhitov A.A. The impact of financial management on the competitiveness of commercial banks // ScienceTime.
2014.N 4. P. 7-12.

[30] Sholpankulov B. Openness and competition. Finances Kazakhstan . N 3(15). Astana. 2012. P.15-16

[31] Aitymbetova A.N. Trends in the development of innovative banking services in Kazakhstan and their level of use in the
market //Announcer of University «Turan». N 1(73) 2017. Almaty. P. 116-121.

[32] Talimova L.A., Kalkabaeva G.M. Evaluating the effectiveness of the credit activity of regulated banks of the Republic
of Kazakhstan at the present stage //Announcer of University «Turan». N 4 (76) 2017 Almaty. P.114-122.

[33] Lin Wei. Features of development of banking sustem of Kazakhstan in modern conditions. //Transit economy. 2019.
N 2. Almaty. P. 77-84.

[34] The competitiveness of the financial sector of Kazakhstan remains weak. AFC, BRIF Research Group. November 2,
2018. https://forbes.kz/process/expertise/konkurentosposobnost_finansovogo sektora rk ostaetsya slaboy/ (date14.06.2019)

[35] Salina A.P. Studies of financial stability of banks of the Republic of Kazakhstan// N e w s of the national academy of
sciences of the Republic of Kazakhstan, series of social and human sciences Vol. 3, N 325 (2019), P. 187-191
https://doi.org/10.32014/2019.2224-5294.111

— 234 ——



ISSN 1991-3494 1.2020

BULLETIN OF NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

ISSN 1991-3494
Volume 1, Number 383 (2020), 235 — 241 https://doi.org/10.32014/2020.2518-1467.29

UDC 159.922.2

S. K. Berdibayeva', A. S. Syrgakbayeva!, A. Z. Abdualiyev, S. K. Berdibayev?, A. Garber*

1Al-Farabi Kazakh National University, Almaty, Kazakhstan,
2T. Zhurgenov Kazakh National Academy of Arts, Almaty, Kazakhstan,
3L. N. Gumilyov Eurasian National University, Astana, Kazakhstan,
4 Rehabilitation Clinic “Reinhardshohe®, Hessen, Germany.
E-mail: alena.garber@gmzx.de, berdibayeva.svetal @mail.ru,
akmaral.s.pro@gmail.com, abdualiyev.akan@gmail.com, catok-s67@mail.ru

PSYCHOLOGICAL NATURE OF THE ART OF AITYS

Abstract. The main purpose of present research was to investigate the psychological nature of Kazakh Aitys and
it’s impact to personal development, ethnocultural values and other skills of Kazakh young People, which required by
modern market world. Also the opportunity of creating the communicative and interactive model of creative process
of Aitys is considered.

According to the results of the present research there are considered that the Aitys is a jont dialogical creative
cognitive activity, which psychological structure has communicative-interactive nature and depends on Kazakh ethnic
picture of the world. Aitys as a kind of folklore has a change trends.

Process of communication in the Kazakh ethnos has it's features. Aitys isn't result and a victory of one person
during competition, since Aitys is result of joint creativity of listeners and poets, because they are representatives of
the same ethnos. With the influence of an Aitys uniform ethnic integrity of the Kazakh people is created. During an
Aitys there is a co-authorship, empathy of the same problems and conditions of the people.

Aitys introduces novelty and according to the contents it leads to particular change in human minds. In the
intellectual sphere of young people there are the development and flexibility, resourcefulness. In this regard, one more
function of Aitys in the process of communication is the development of critical thinking of youth, and also a new
creative position in a communication process.

Key words: Aitys, Kazakh folklore, ethnic and cultural values, psychological nature of Aitys, interactive-
communicative model.

Introduction. The traditions of oral arts of folklore, particularly of Aitys are the psychological basis
of ethnicity research. The definition of Aitys — is an oral creative competition of Kazakhs. In other words,
Aitys is a competition in improvisation of songs [1,2]. It was spent publicly in front of people who were
both the listener and the critic. Ancient Kazakhs practiced the poetry of creative Aitys, which helped to form
the communicative and internal psychological connection between listeners and poets, i.e.

Aitys poets by being representative of particular ethnos, protected values and the honor of Kazakh
people. Thus, the listeners, Aitys poets are forming the holistic unity of Kazakh ethnos.

Aitys is a competition in improvisation of songs [3].

It was performed publicly, in front of people who were both listeners and critics. The songs were
improvisation, and only in the Kazakh language. Masterful performance, well-aimed expressions, potential,
and poetic talent of the singers carried the listeners away, causing admiration in some and hatred in others.

The purpose of this study is to analyze the psychology of the creative process of aitys through trans-
actional analysis [4].

In the Kazakhstan Psychological School there are few works on the psychological study of the work of
the aitys of the Kazakh ethnos, folklore in general, among which the most important, relevant ethno-
psychological studies are the works of M. Mukanov. The study of M. Mukanov (he analyzed the statement
in an empirical context, and not through an experiment, understanding the text of the aitys in a meaningful
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aspect) [5] and his student, K. Nurgaliev (the experiment devoted only one type of folklore to the study of
puzzles) [6].

In his studies, M. Mukanov is faced with the problem of understanding, the two-planed thinking
(symbolic and functional) [7].

The value of Aitys also includes the advantage of saying the problems and important issues of the
nation, which was permissible by local Khans (i.e. the King of Kazakh nation). And both, the Khans and
Kazakh people have respectful attitude to the creative poetry of Aitys.

The main difference of Aitys from other types of Kazakh folklore is the structured creative oral poetry,
which is always connected with the modern state of Kazakh people, the valuable orientations and market,
economical conditions. Therefore the popularity of Kazakh Aitys is actual nowadays. Also it is important
to mention that the modern life of young people worldwide requires having competences of being able for
competitive activity, Aitys also requires these skills from poets and listeners, therefore the impact of Aitys
on modern thinking and modern state of the life is very compatible and adaptive.

The importance to develop such skills as creative thinking, personality development, cultural and ethnic
values (potential) requires analyzing the nature of arts and ethnic-cultural heritage and Aitys of Kazakh
nation [8].

Methods. Psychological research of Aitys in laboratory condition is impossible because it is creative
process which requires special organization of this process, and presence of both, the Aitys singers and
people who are at the same time the listeners and the critic. Therefore in this research it was used the
historical content analysis method and analyzed classical texts of Aitys=117 [1,2].

There was used the transactional analysis of E .Berne [9], by means of which we analyzed the creative
process of Aitys with the purpose of investigating it’s nature and creating new communicative and
interactive model of creative process of Aitys. Transactions were found and analyzed in all of these Aityses.

Results. As a result of historical and content analysis of Aitys texts there were structured main types
of Aitys and their discriptions. Details are in table 1.

Table 1 — The historical and literature description of an Aitys

Aitys types Description

From centuries, life of the Kazakh people and public activity, all vital events were transmitted through
national songs and creative folklore. These national songs carried out function of pleasure, grieves and
pressing problems of the people. Also by means of songs poets calmed the people generalizing national
experience in the songs. Therefore Aitys heritage passed through generations for preservation of ethnic
and cultural values and history of the Kazakh people.

1. Traditional Aitys:

Critical Aitys is a kind of an Aitys where are used the signs, traditional beliefs by means of which the

2. Critical Aitys; national psychotherapy was carried out

Wedding Aitys - a kind of an Aitys where girls and young men competed in verbal creative competition
in front of the groom and the bride. From the groom side there are young men who praise participated
and emphasized qualities of the groom. From the bride side there are girls who praise acted and
emphasized qualities of the bride.

3. Wedding

4. Gender competition
Aitys

Gender competition Aitys - a kind of an Aitys where the young man and the girl com