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PROBLEMS AND WAYS TO SOLVE DIGITIZING
OF SPATIAL DATA IN THE REPUBLIC OF KAZAKHSTAN

Abstract: This work has brought to light main problems faced in setting up and forming the National Spatial
Data Infrastructure of the Republic of Kazakhstan (NSDI of the RK). The major ones are a proper formation of the
executive structure; a short list of standards in force for setting up of the NSDI of the RK; casual generation and
inappropriate development of spatial data; low levels of technology; a necessity for an advanced training of
specialists. During the organization of the NSDI of the RK, it has been suggested to turn attention to the executive
structure of the Federal Geographic Data Committee which has been mentioned as an example in a schematic format.
It has been suggested to formulate new standards for the NSDI of the RK or arrangement of statutes and regulations
tested through the practice of developed countries; to apply the recent advancements in spatial data generating and
disseminating technology. The level of readiness and the development level for each of five spatial data groups of the
NSDI of the RK such as fundamental, basic, industry, thematic and metadata group have been assessed. Lack of its
own open coordinate system in the country that makes it impossible to set up the NSDI of the RK has been
identified. It was noted that the structure of basic spatial data for the national spatial data infrastructure of the country
has not been defined to this day. Casual generation and development of industry spatial data in the country by fewer
than all government establishments and bodies have been acknowledged. In Kazakhstan, generating thematic spatial
data was evolved very massively. However, there is no civilized control and follow-up exchange mechanism in the
thematic data generation. This resulted in a situation where thematic spatial data often becomes a property of geodata
producers and is not included in the general storage and dissemination system. In the area of technology, the authors
believe that it is necessary to use the technologies of spatial data infrastructure 2.0 in order to set up, build and
develop the NSDI of the RK.

It is suggested to improve the Automated Information System of State Land Cadaster (AIS SLC) as one of the
ways to generate and build the NSDI of the RK by adding SDI 2.0 thereto. The AIS SLC is quickly developed and
has already had more than 12 sub-systems and cartographic framework for the whole territory of Kazakhstan. The
AIS SLC can integrate with other information systems relatively easily and has vertical and horizontal structure and
defined professional staff in each region of the country. To use fully the AIS SLC for setting up the NSDI of the RK,
it is certainly necessary to solve in advance organizational, technical and technological problems identified by the
authors.

Keywords: digitalization, spatial data, complex information technology platforms, national spatial data
infrastructure, collective mind, creating content by users, problems, solutions.

Digital spatial data being synonymic with geodata and geo-resources makes 80% of general digital
information throughout the world [1]. Hence the developed countries being sensible of the fact that this
4/5 of digital information largely plays a pivotal role in economic growth and development of the country,
the efficient activity of business entities and social satisfaction of the citizens, in particular, take a good
care of own geodata. As a result, the National Spatial Data Infrastructures (NSDIs) have been set up by the
developed countries as a high-priority measure for successful achievement of main goals of digitalization.
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Kazakhstan has also fully acknowledged the necessity to enter the Digital Era, and to actively
implement the complex IT Platforms for this purpose [2], one of which is the NSDI of the Republic of
Kazakhstan (NSDI of the RK). Thanks to, mainly, our efforts [3], the NSDI of the RK, upon active
discussions, was included into the Activity Plan for the implementation of the State Program “Digital
Kazakhstan™ [4,5].

The NSDIs of the developed countries have been built in such a way as to support, via collective
intelligence of their participants, the innovative technology trends directed at generation, building and
development of spatial data and the conditions in which business activity is developed to the fullest, at the
levels such as Government to Government (G2G), Government to Business (G2B) and Government to
Citizen (G2C) including Business to Business (B2B). Furthermore, the examples of particular countries
suggest that a proper setup and formation of organizational structure and IT platform of the NSDI can be
repaid quite quickly. In addition, a snowballing digitalization growth takes place and eventually leads to a
digital transformation of the country’s economy.

However, for a variety of reasons, some NSDIs are not always generated, built and developed
according to requirements imposed to the modern SDI [6].

The purpose of this work is to present the most effective ways to generate, build and develop spatial
data at all three government activity levels, G2G, G2B and G2C, using the National Spatial Data
Infrastructure. The objective of the work is to identify the most serious problems faced in generating of the
NSDI of the RK and the ways to solve them.

NSDI components. The NSDI generally consists of five main components: infrastructure, policies &
institutional arrangements, technology, spatial data and people (specialists) who generate, build and
develop geodata [3].

Organizing of spatial data at government level can be exemplified by the structure of the US Federal
Geographic Data Committee (FGDC) [7] (Figure 1).

VICI'IOJ'I H VITEJ'I belM KOMI‘ITET
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Figure 1 — The structure of the US Federal Geographic Data Committee [7]
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The above structure consists of four large units such as control; spatial data; cooperation system;
fundamental components intended to generate, form and develop the NSDI.

It is unfortunate that no organizational structure designed for maintenance of the NSDI of the RK has
been set up in Kazakhstan. According to preliminary data, the responsibility for setup, formation and
development of the NSDI of the RK will be placed on the Committee on Land Resources Management of
the Ministry of Agriculture of the RK (CLM of the MA of the RK). The CLM is a governmental body
responsible for generating and checking spatial data (cartographic and geodetic service); storage of spatial
data (National cartographic and geodetic fund); registration, assessment, monitoring and zoning of the
land fund of the country (The State Research and Production Centre for Land Management). Hence is
perfectly reasonable to choose the CLM of the MA of the RK as a government body responsible for
setting up the NSDI of the RK, according to the said functions: generation, check, storage, registration,
assessment, monitoring and zoning of any and all spatial data.

However, during the setup of the NSDI, its authorization or provision of very determined existence
conditions that should not fall under dilution of responsibility in changing the organizational structure of
executive and political power in the country is a crucially important organizational point. The reliable
existence of the NSDI is ensured by assignment of responsibility for its existence directly to the head of
state or head of government. Such NSDIs are capable of being preserved and developed even in the
acutest and critical situations (examples are the USA, EU countries, South Korea, etc.).

Standardization and legal framework for the NSDI of the RK have not been developed enough. Due
to scientists’ efforts, the notions of “spatial data” and “spatial data infrastructure” were introduced for the
first time into the Law of the Republic of Kazakhstan “On Space Activities” [8]. But the Law “On Spatial
Data of the RK” and respective by-laws, standards, rules and regulations and guidelines that properly
ensure the implementation of regulatory standards of such legal document have not been established yet.
Basically, these components of the NSDI of the RK can be provided without great effort since the
standards of NSDI underwent long tests in more than 100 countries. Generally, these standards should be
reset for an environment of Kazakhstan. Then, great opportunities can be opened for legal exchange of
spatial data, with all that it implies.

Spatial data. The fundamental benefit of the NSDI is generation, building and development of spatial
data on systemic and analytical basis [3]. They incorporate five types of spatial data.

1. Fundamental spatial data is the geometry of the country. Kazakhstan has not had open state
geodetic coordinate system. To solve the problem it is impossible to proceed to set up the NSDI of the
RK.

2. Basic spatial data are nonvolatile and typically medium-scale geodata (the borders of the country,
regions, districts; large water bodies and rivers; roads of republican subordinance, etc.) that are always
publicly available. By now, the structure of basic spatial data of the NSDI OF THE RK has not been
defined yet.

3. Industry spatial data are usually large-scale geodata. They are compiled and updated on a
systematic basis for the purpose of solving production industry problems. For now, the Automated
Information System of State Land Cadaster is a unique and operational information system in the field of
spatial data using [9]. The other information systems are in different stages of development [10].

4. Thematic spatial data are geographic information systems of different scales, designed for site of
interest, with different complexity and orientation for all interested principals. In the country, they are
mainly generated through budgetary funds. But despite this, systemization and storage of thematic data
has not been established at an adequate level.

5. Meta-data is data that describes other data which specifies format, location and other information
about spatial data. The country has not had meta-data to spatial data, systemized in a unified way.

The NSDI geoportal is the window to the world of users and producers of Digital Spatial Data (figure
2). Geoportal is designed to visualize systemized geodatabase and support the entire system. The next
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function of geoportal is to carry out an elementary spatial analysis which will ensure data dissemination,
data exchange between the participants and elementary analysis of visualized spatial data. For instance,
expanded analyses of spatial data involving attribute data are not always available on geoportal. Hence
one cannot either overestimate or underestimate the role of SDI geoprtal.SDI setting-up and formation
technology underwent very serious changes over last 10 years. For example, the first NSDIs (NSDI 1.0)
were set up completely at the expense of the government, from top to bottom, i.e. vertically. Now NSDI
2.0 are formed and developed, mainly, via collective intelligence of the whole geo-industry community for
the country, regions and even the world [11]. Appropriate use of NSDI 2.0 highly facilitates digitization of
the country.

MpouseoacTBO ok . AP BNS MoTpebneHne
AaHHbIX N O (NI RAV AR § 2 AaHHbIX
v PR TR b L A

Figure 2 - The general scheme of its operation of the SDI through the geoportal

People or specialists. A number and qualification of specialists in the field of generating spatial data
in the country expand at a fast rate. Virtually, setup of geographic information systems in the country
reaches the user-declared phase. So for the time being, software for setting up geographic information
systems became available almost for every reasonable person. Some software is publicly available for
establishing multi-purpose geoservices [12]. This promotes a heavy expansion of opportunity for
digitization of the country by excluding financial costs for the purchase of software.

Ways to solve the problems. In our opinion, setup and formation of the NSDI of the RK can be
performed by improving AIS SLC and adding SDI 2.0 thereto. The AIS SLC is developed fast and has
already had more than 12 subsystems and cartographic framework for the whole territory of Kazakhstan.
AIS SLC is capable of integrating with other information systems relatively easy and has vertical and
horizontal structure and defined professional staff in each region of the country that is at work in subject
field that is Land Cadaster Service. To use fully AIS SLC for setting up the NSDI of the RK, it is certainly
necessary to solve in advance the said organizational, technical and technological problems.

Therefore, we have specified some problems and ways to solve them when organizing the National
Spatial Data Infrastructure of the Republic of Kazakhstan. At G2G level, this is own organizational
structure of the NSDI of the RK as well as a correct articulation of the problem of state agency-level
cadasters, based on AIS SLC. At G2B level, this is the provision of business entities with all unclassified
spatial data implemented at the expense of the government. At G2C level, this is an involvement of large
numbers of citizens and specialists for setup, building and development of the NSDI of the RK. Main
problems faced in setting up and building-up the NSDI of the RK and the ways to solve them.

Researches are executed, according to the contract Ne242 for grant financing from March 27, 2018,
under the project "Development of spatial data infrastructure 2.0 on the example of agro-industrial
agglomeration".
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C.C.Ceiipymmmn ateiHaarsl Ka3ak arpoTeXHUKaIBIK YHUBEPCUTETI, ACTaHa;
Bepnun Texaukansik yauBepcuteTi, bepmun, ['epmanns

KA3AKCTAH PECITYBJIMKACBIHJA KIHICTIKTIK JEPEKTEPAI CAHJAH/BIPY
IMPOBJIEMAPBI MEH HIEITY KOJIJAPBI

Annoranusi. EnbOexre Kazakcran PecryOimKkachbHBIH YITTBIK KEHICTIKTIK jaepekTep MHppakypbuibiMbiH (KP
¥YKJN) naiipiHnay >koHE KaJlbINTacThIpy HpoOieMaiapbl aHbIKTaidFraH. bacTsl mpoOiemanap KaTapblHa MBIHAJIAP
JKaTaJbl: aTKapyIibl KYpbUIBIMIBI 1yphic yibIMaacTeipy; ¥KJ/IM-Fa KaThICTBI MEMIICKETTIK CTaHIapTTapblH TOJBIK
€MECTIiri; KEeHICTIKTIK MJepeKTepHiH XKyHeci3 MalbIHOANBIl HAKTBUIBl KaIBIITACTHIPBUIMAYHI;, TEXHOJIOTHSIIAP
JIopeXKeciHiH TOMEHIri; MamaHmap maipranayner sxerinaipy. KP ¥KIAW-in yiteimpacteipranna AKII ¥YK/IU-inig
aTKapyIIbl KYPBUIBIMBIHA MOH O€pe OTBIPBIN AAaWbIHAAY YCHIHBUIBII OJ MbICA] cxXema peTiHzae kepcerimreH. KP
¥YK/IW-ine OaiinaHbICTBl JKaHa CTaHAAPTTap JalbIHAANYbl ekepek. Hemece, namblFaH MeMeleKeTTep/AiH
TOXpHUOENEpiH ecKke aja OTHIPBIIN, OJAapAAFbl KACAJIFaH HOPMAaTHBTIK-KYKBIKTHIK KY)KaTTaplbl aybICBIMAAY 1a KOH.
KP ¥KJIM-iHiH KeHICTIKTIK JepeKTepiH AaiiblHaay1a SKOHOMMKAJIBIK TYPFBIIAH Maijaubl TEXHOJIOTHSIIAPIbIH COHFbI
xericrikrepiMeH xymbic icrey aypbic. KP ¥K/IM-in Gec TonTarbl KEHICTIKTIK JEPEKTEPiHiH JaibIHIIbIFbIHA HKOHE
JnaMmy JeHreiine Oara OepinreH. Omap: ¢yHAaMeHTABIK, 0a3alblK, CalajblK, TAKBIPHIITHIK JKOHE METaJlepeKTep.
Pecniyonukana ¥K/IM kypy YIIiH aliblK KOOPAWHATTBIK JKYWEHIH KOKTHIFbI HakThilanraH. OHcbiz KP ¥KJIU-in
KypyFra OonmaiTeiHbl Oacein kepcerinreH. byrinre neiiin KP ¥YK/IM-iHe kaxer Oa3aiblK KEHICTIKTIK JAEpeKTep
Kypambl aHbIKTaJIMaraH. PecryOnmikana canajiblk KeHICTIKTIK AepEeKTepiHiH AalbIHIUTYBI KYHeci3 sKyprizitin keloip
MEMIIEKETTIK opraHmap OeNCeHIUTIK TaHbITa anMail Keieni.Ka3zakcTaHma TaKBIPHINITHIK KEHICTIKTIK AEpeKTep
JAfBIHAAY KAaKChl JaMbIiFaH. bipak TaKbIPHINTHIK KEHICTIKTIK IepeKTepi MaiblHaay/na epKeHHUETTi OaKpUiay >KoHE
KEHICTIKTIK JepeKTep anMmacy >KYHeciHIH MeXaHU3MZAEpi KEeTKUIIKTI peTTenMereH. byl KyOBUIBIC TaKBIPBHINTHIK
KEHICTIKTIK JIEPeKTEeP/IiH KaJllbl MEMJICKETTIK CaKTay KOHE anMacy JKyieciHe Lmikimeil onapabl AaiHIayIbLIapabiH
MEHIIIriHe aifHaITybIHA OKEJIII COFy/ia.

Texuousorus canaceinja, aBropnap, KP ¥KJ/IU-in xacay, KalbIITaCThIPy JKOHE JAaMbITY KEHICTIKTIK JepeKTep
nH}paKypbUIbIMBIH 2.0 TEXHOJIOTHSIApbl OOWBIHINA JKYPTi3UTylH KON IbI.

KP ¥KJ/IM-in »xacay, KaJlbIITACTHIPY >KOHE NaMBITY YIIIH MEMJIEKETTIK Kep KaJacTPbIHBIH aBTOMATTaH]Ibl-
pourran aknapatblk kydeciH (MXKK AAJXK) wnerizre anmbin, ol KJAW 2.0 TeXHOIOTHsIIAPHIMEH TOJBIKTBHIPYIbI
JKeTekmtikke any keperin makyimainel. MOKK AAX xakcel nambprraH 12-7€H aca KOCHIMIIANAphI JKOHE OYKLT
peciyOIMKaHbl KAMTHTBIH KapTorpadusiiblk Herisi 6ap sxyie. MOKK AAX pecryOnukanbiH OapiblK ayaaHIapbiH
KaMTHIpI, 0acKa aKmapaTThIK KyielepMeH OHail MHTerpalysiaHa/bl, BEPTUKAIAl JKOHE TOPU30HTAIBABI KYPBUIBI-
MBIMEH JKOFaphl aopexkeni mamanmapsl 0ap. Opure, MXKXK AAX-ner KP ¥K/IM-iu xacay yImiH maiganaHapabIH
ANIBIHAA, AIBIH aJla XKOFaphIIa KOPCETUINeH KEMIIUTIKTEPIi pETTEl alry Kepek.

Ty#iin ce3gep: caHTAHABIPY, KEHICTIKTIK AEpPEeKTep, KEIICHIIK aKIIapaTTHIK-TEXHOJOTTSUIBIK IUIaThopma,
YITTBIK KEHICTIKTIK JepeKTep HHQPaKyphUIBIMBL, YKBIMIBIK aKblI Oi, KEHICTIKTIK AepeKTep i MaiaananymbuapasH
e371epi KYpyBl.
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IMPOBJIEMBI 1 TYTU PEHNEHUSA IU®GPOBU3AIIUN
MMPOCTPAHCTBEHHBIX JAHHBIX PECITYBJINKHU KA3AXCTAH

AnHoTtanusi. B pa0oTbl BBISIBIEHBI OCHOBHBIE NpOOJieMbl co3laHusi u (GopMmupoBaHus HarmoHanbHON
nH(pPaCTPyKTypHl IPOCTPaHCTBEHHBIX NaHHBIX PecrryOmmku Kazaxcran (HUII/ PK). I'maBHbIMM U3 HUX SBISIFOTCS:
NpaBWIbHOE (DOPMHUPOBAHME HCIOJHUTEINBHON CTPYKTYpBI; HEINOJHBIH COCTaB JAEHCTBYIOUNIMX CTaHIApTOB JUIS
cozmanust HUIIJL PK; OeccucremHOe co3maHMe W HeaJleKBaTHOE (OpMHpOBaHHE HPOCTPAHCTBEHHBIX JaHHBIX;
HU3KUH YPOBEHb TEXHOJIOTHH; HEOOXOJUMOCTh COBEPIICHCTBOBAHHS ITOJATOTOBKH CIIELUANNCTOB. [Ipu opraHn3annu
HUIT PK mnpemmnoxxeHo oOpaTWTh BHUMAaHHE Ha WCHOJMHHUTENBHYIO CTPYKTypy DemepaqbHOrO KOMHTETa II0
reoganabiM CIIA, xoTopas mpuBeneHa B KadecTBe IpuMepa B cxemarmdeckoi ¢opme. [IpemnokeHa BbripabOTKa
HOBBIX craHmaptoB ansi HUIIJ PK wmnm mepenokeHHs HOPMATHBHO-IIPABOBBIX [TOKYMEHTOB, IPOBEPEHHBIX Ha
MPaKTUKE pa3BUTBIX CTPaH; IPUMEHEHHE IIOCIEAHUX JOCTIKCHHM B OOJNACTM TEXHOJIOTHMHM CO3JaHHA U
pacIpocTpaHEeHUs] MPOCTPAHCTBEHHBIX AaHHBIX. OLEHEHBI CTENEHb I'OTOBHOCTH M YPOBEHb Pa3BUTHS KaKAOH U3
nsaTH rpynn npocrpaHctBeHHbIx aaHHbix HUIT/ PK: ¢yHnamenranbHOM, 0a30BOii, OTpacieBbiX, TEMaTUYECKUX U
METaJaHHbIX. YKa3aHO Ha OTCYTCTBHE B PECIYOJIMKE COOCTBEHHOW OTKPBITOM CHCTEMBbI KOOpAMHAT, 0e3 KOTOpou
HeBo3MoxHO cozfgate HMIIJ] PK. OrmedeHo, 4TO 10 HACTOSIIETO BPEMEHH HE ONpE/AeNeH COCTaB 0a30BBIX
MIPOCTPAHCTBEHHBIX JIAaHHBIX HAIMOHAIBHONW HMH(QPACTPYKTYPHI IPOCTPAHCTBEHHBIX MAaHHBIX CcTpaHbl. OOpaiieHo
BHUMaHHeE, 4TO B pecIlyOJIMKe OTpaciieBble IIPOCTPAHCTBEHHbBIE IaHHBIE CO3/AI0TCS U (POPMUPYIOTCSI OECCHCTEMHO U
HE BCEMH TOCYNapCTBEHHBIMH BelOMCTBaMH opraHamu. B Kasaxcrane, Hamboiee mMaccoBoe pa3BUTHE IOIYUHIIO
CO3/JaHNEe TEMAaTHYECKHX IIPOCTPAHCTBEHHBIX HaHHBIX. OIHAKO, B 00JAaCTH CO3JaHUS TEMAaTWYECKUX JaHHBIX
OTCYTCTBYET MEXAaHH3M LMBIJIM30BAHHOTO KOHTPOJS M MOCJIEAYIONETo OOMEHa. JTO NPHUBEIO K TOMY, YTO
TEMaTHYECKHE TPOCTPAHCTBEHHBIC JAHHBIE YacTO MPEBPAILAIOTCA B COOCTBEHHOCTh MPOU3BOJUTEINEH I€ONaHHBIX U
HE TIOCTYMaIOT B OOIIYI0 CUCTEMY MX XPAaHEHUS U PACHpPOCTpaHEHUs. B 06macTi TEXHOIOIMN aBTOPHI CUUTAIOT, YTO
Juist co3nanusi, popmuposanust u pazsurue HUITJ PK HeoOXxommmo MCMONb30BaTh TEXHOJIOTHH UH(PACTPYKTYpHI
MPOCTPAHCTBEHHBIX JaHHBIX 2.0.

B kayectBe omHoro u3 myrted cosmanus u (opmupoanus HUIIJ] PK mpenmiaraercs coBepiICHCTBOBaHUE
ABTOMaTH3MpOBaHHON HH(MOPMAIIMOHHOW CHCTEMBI TrocyJapcTBeHHOro 3emenbHoro kxanmacrpa (AUC I'3K),
nononauB e€ texnonorusimu UITJL 2.0. AUC I'3K nunamudHO pa3BUBaeTcs M yke uMeeT Oonee 12 mojcucreM n
Kaprorpaguyeckyro OcHOBy Ha Bcto Teppuropuio Kazaxcrana. AMC I'3K crmocoOHa OTHOCHTENBHO JIETKO
WHTErPUPOBATHCS C IPYTMMHU HH(POPMAIIIOHHBIMU CHCTEMaMH, UMEET BEPTHKAIBHYIO U TOPH30HTAIBHYIO CTPYKTYPY
1 cOpMHUPOBAHHBIA IMITAT KBATH(UIMPOBAHHBIX COTPYAHHKOB B KaXIOM paioHe pecnyOnuku. EcrecTBeHHO, Mist
nonHoteHHOoTo wuermons3oBanuss AWC I'3K gmsa cosmanme HUIIJ] PK HeoOXxoamMo mpenBapUTENbHO PEIINTH
BBIIBJICHHBIC aBTOPAMH OPTaHU3AOHHBIE, TEXHMYECKHE, TEXHOJIOTHYECKHE TPOOIIEMBI.

KaroueBble cinoBa: nndpoBu3aiys, IPOCTPAHCTBEHHBIC JAHHBIC, KOMIUIEKCHBIE HH()OPMAIMOHHO-TEXHOIOTU-
YecKHe IIaTGOPMBbI, HALMOHAIbHAS HHPPACTPYKTYpa NPOCTPAHCTBEHHBIX JAHHBIX, KOJUIEKTUBHBIN pa3yM, CO3/1aHUE
COJIeprKaHKe MOJIb30BATEISIMHU, TPOOIIEMBI, TYTH PELICHUSL.
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SCIENTIFIC METHOD OF CREATION CAPILLARY-POROUS
COOLING SYSTEMS FOR ELEMENTS
OF ENERGY BUILDING OF POWER STATIONS

Abstract. To create a scientific methodology, studies of the ultimate heat fluxes in metallic and poorly heat-
conducting porous structures operating under the combined action of gravitational and capillary forces and cooling
various devices of thermal power plants have been carried out. On the basis of the problem of thermoelasticity and
experimental data, the mechanism of destruction of metal vaporising surfaces and poorly heat-conducting coatings of
low porosity made of natural mineral media (granite) is described. On the basis of the analogy of the phenomena, the
dependences of the heat fluxes on the time of their action and the depth of penetration of temperature perturbations
are revealed. Capillary - porous systems have high intensity, high heat transfer ability, reliability, compactness.

Keywords: heat transfer crisis; capillary-porous structure; heat and power installations.

INTRODUCTION. Successful use of capillary-porous materials in engineering attracted many
researchers and inventors to create different devices on their basis. The intensity of heat-eliminating
systems and the forcing of processes taking place therein increased [1-3]. In addition to cooling systems,
the use of porous materials allowed the creation of units which addressed the problems of explosion
safety, labor protection and durability [4,6]. This was facilitated by the ability to control evaporation
processes due to excess fluid in pores and capillary structures, formed by the combined action of capillary
and mass forces [7-9].

In thermal power plants (TPPs), capillary-porous materials are used to cool highly-forced detonation
burner units [3], to create steam coolers in steam boilers [9], oil coolers that prevent oil from entering
cooling water and water from entering the bearing system [10] and labyrinth seals [11], and are used in
other devices [10]. The main areas of practical application of capillary-porous systems are presented in
[3,5,8-11]. Equipment and technological processes in the energy sector should be introduced from the
ecological and economic positions primarily. The proposed development of capillary-porous systems will
facilitate the implementation of processes, significantly improving and preserving the natural
environment.

The main advantages of capillary-porous systems include high intensity, high heat transportability,
reliability, compactness, simplicity in manufacture and operation. These systems improve operational and
technological performance and have low capital and operating costs. Based on the study of capillary-
porous systems, new technical solutions have been developed to improve the performance characteristics
of the thermal power plant in relation to the powerful power units of combined heat and power plants.

The authors of [12] carry out a comparative analysis of methods for calculating the heat transfer,
based on the water boiling with underheating in vertical channels, and they consider that the hot spot
corrosion of fuel element claddings of nuclear reactor fuel elements is similar to the capillary-porous
structure [13,14]. However, no studies of heat transfer through a regular structured surface have been
carried out.
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According to the authors' opinion [15,16], surface boiling on porous surfaces can influence the
development of corrosion due to the erosive action on the heat exchange surface, when the bubbles of
steam fall in an underheated liquid. Therefore, it is required to investigate the evaporation of liquid in
capillary-porous structures in the field of capillary and mass forces, taking into account the velocity and
underheating, which are formed by excess fluid.

An estimated intensity of heat transfer for liquid boiling in a large volume and thin films on a smooth
surface showed equal possibilities [12-14] at high thermal flow and higher heat transfer parameters than
that in systems with a capillary-porous coating [15-16]. It is required to carry out investigations of the heat
transfer capabilities of capillary-porous coatings operating in the field of capillary and mass forces, and to
establish ultimate (critical) load values leading to the destruction of the heating surfaces. Figure 1 presents
a method for studying capillary-porous systems for various elements of power plants. The systems differ
in the fact that they have predominantly a gravitational fluid supply and occupy an intermediate position
between thin-film evaporators and porous evaporators with a predominantly capillary fluid supply (heat
pipes) in terms of the intensity of heat transfer. Therefore, such systems should be identified in a separate
class of heat-eliminating systems.

The performed researches make it possible to give recommendations on the selection of the heating-
and-cooling medium, take into account the type of its circulation, determine the geometry and material of
apparatuses and heat exchange intensifiers, taking into account the conditions and orientations of the
system operation under pressure or underpressure, the energy supply and type and the system orientation.
Generalization of the experimental results and calculation procedure for heat and mass transfer in
capillary-porous systems in accordance with Figure 1 are presented in [17-21].

The investigation of various factors affecting the heat transfer in the structures shows that the critical
states of the heating surface are of particular interest, when the system is capable of carrying the maximum
flows of energy and substance. In this case, however, the values of thermal flows and thermal stresses are
required to be known in order to ensure a reliable long-term operation of the unit. Consequently, the
maximum energy and substance transfer can be obtained for the following conditions: a pure liquid
circulating in a forced scheme in closed elliptical heat exchangers under pressure in perforated and
profiled heating surfaces made of stainless steel is used.

The system operates with an excessed fluid, and the presence of mass forces ensures the forced flow
of the heating-and-cooling medium with underheating. Energy is supplied to the vertical surface along the
perimeter, with a supersonic high-temperature pulsating rotating torch [1,3,11,19].

AN EXPERIMENTAL METHOD

Experimental units allowing to investigate the following integral characteristics of heat transfer have
been developed: ultimate thermal flows (q), up to critical ones; liquid (m;) and vapor (m,) flow rates;
distribution of the temperature field along the height and the length of the heat exchange surface. Studies
are carried out in a capillary-porous cooling system which can operate on the principle of a closed
evaporative-condensation design, or to be open. Various heat exchange conditions are studied, including:
method of the coolant supply; the extent of tightness of the capillary-porous structure; ability to feed up
the micro-arterial structure along the height of the heat exchange surface; orientation of the surface
relative to gravitational forces; geometry: flat, tubular and curved cooling surfaces; influence of pressure
up to manifestations of crisis with wall burning (see Fig. 1). To study the mechanism of heat transfer,
holography methods and the generalization of similar and analogous phenomena are used [1,3,11,20,21].
The heat exchange is controlled using the elliptical systems, by the combined action of capillary and mass
forces [1,3]. The study of heat transfer is of a practical nature. It is intended for the creation of various
thermal power plants: steam attemperators of steam boilers, porous coatings of poorly heat-conducting
material, seals in steam turbines and a number of other power plants [1,3,7,10,19].
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Figure 1 - A method for investigating various factors affecting
the heat and mass transfer in capillary-porous systems of TPPs
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Figure 2 - Cross section of a flat experimental unit: 1 — pressing bar, 2 — capillary-porous structure,
3 — perforated pressure plate, 4 — tubular artery, 5 — asbestos cement plate, 6 — heater, 7 — insulation, § — plate,
9 — clamping nut, 10 — electrode, 11 — windows, 12 — heat insulation, 13 — coolable wall, 14 — collector, 15 — stand.

Figure 2 shows a cross section of a flat experimental unit with a perforated pressure plate 3 (Fig. 3),
tubular arteries 4 and a capillary-porous structure 2.

5 1o 3
3
R 5 o
4
(—1 0
A-A 8
[ %m\ wm\ AREN T V/56
F —7

Figure 3 - Pressure scheme for the capillary-porous structure: 1 — plates, 2 — pressure screws, 3 — steam slots,
4 — fluid supply, 5 — pressure perforated plate, 6 — capillary-porous structure, 7 — heated wall, 8§ — microartery

The maximum possible error:

A) £ 0.6%, when measuring current; = 1%, when voltage is dropped; power is = 1,6%,

B) £ 3%, when determining the liquid flow rate, using a rate-of-flow meter.

The imbalance of the current-supplied heat and the heat led to circulation and excess water, taking
into account heat losses through the insulation, did not exceed + 12%, and = 11% through circulating
water. The discrepancy between the material balance between the flow rate of the cooling liquid and
drainage and condensate flow is no more than £ 10%. The measurement procedure and the processing of
experimental data were published in [2,4].

—— |4 ——
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To study the boiling crisis, we also assembled the units made in the form of a rocket-type flame-jet
burner. The scheme of the experimental unit and the experimental conditions are presented in [3]. Ignition
chambers and supersonic nozzles were cooled using a capillary-porous and water system (Fig. 4). The
thermoreactive burner was also used to study the critical state of capillary-porous coatings made of natural
mineral media (granite, quartz and teschenite coatings). The thermal effect was realized by a supersonic
(up to 2000 m/s) high-temperature (up to 2500°C) pulsating torch (see Fig. 1, form of energy). Fig. 4
shows the results of the destroyed ignition chambers.

RESULTS OF THE HEAT TRANSFER CRISIS IN THE CAPILLARY-POROUS COOLING
SYSTEM AND THE DISCUSSION THEREOF.

=R
I — H esstricy=: S
, PeES= mmmny
3 =y
- @ TOEDe 5
5 - e °
- = T 7

e 8

a) 6)

Figure 4 - Destroyed ignition chambers and supersonic burner nozzles:

a) nozzles are made without a wall thickening: 1, 2, 3, 4 — before operation; 5, 6 — after 40 hours of operation (the deflector rings
are destroyed and nozzle cross-sections are enlarged); 1, 2, 5, 6 —a = 0,8; 3, 4 — a = 0,6; 4 — ignition chambers with a shortened
nozzle (this ensured the detonation combustion condition). Cooling system is water - operated (qecs = 1x10° W/m?%; )

b) nozzles are made with a wall thickening: 1-8 —a. = 0,6 ... 0,65, the destruction occurred as a result of the breakdown of gases
into the water cooling system when the seals became depressurized; 5 — ignition chamber with a fused swirler.

Cooling system is capillary - porous (qees = 1x10° W/m?;)

MODEL OF A CAPILLARY-POROUS

To determine the critical thermal flows and stresses, the thermoelasticity problem [3,9,10] is solved
under the secondary limiting conditions for the one-dimensional equation of nonstationary heat
conductivity.

Let's consider a plate with the thickness of 2h. The constant ultimate thermal flow q is supplied to the
surface z = +h, starting from the timepoint t = 0. The bottom surface z = -h and the plate side edges are
thermally insulated.

Thermal conductivity equation with limiting and initial conditions can be written in the form:

a 92T _ 9T
Waz2 ot

T=0, 1<0; (1)

a
Aw6—§=q, z = +h;

Ayl =0, z=-h

The temperature distribution along the thickness depends on the thermophysical properties of the
material, the thermal flow value and the feeding time:
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A ..
where = M =TW;; n — positive numbers.

Using the known temperature distribution in the plate, we can find the thermal tension and
compression stresses arising at a certain time t at various depths from the surface &; = (h = z)) for
a given value of the thermal flow g, since the plate with a variable temperature is in the plain stress
condition.

___aE z, 1 +h , (E . )

Oxx = oyy = —(1_V)T (h,r) + oh f_h a2'ET T dz, (3)

where the first term is the component of the compression stress, and the second term is the tension stress.
SOLUTION TO THE EQUATION (1).

If we are given the limiting values of tension and compression stresses for the rock (porous coatings
from the natural mineral medium) and the metal, we obtain the dependence of the thermal flow required
for destruction on the time of delivery and the depth of penetration. In addition, equating the temperatures
on the plate surface to the rock and metal melting temperature, we find the values of the ultimate thermal
flows necessary for melting the surface layer for a different period of their action:

surface melting:

T¢
41 = M [ 2 4w (DM [ m2M?2 ’ (4)
epwt Ta w2y Ln=1 2 €XP| NP et |cosnm
development of limiting compression stresses:
(1-v)aut
— aE .
q2 - 322 6Z 9 (5)
o1
M .\ n2 ' h 4 voo (D" [, miM?2 nmu(z )
2(cx1p)WT' 12M M én=1 2 XP|TN 4(cAp)WT [cos 2 (h+1 |
creating ultimate tension stresses:
(A-v)out
— aE
3="m - (6)
2(cAp)w

The dependences of q;, @z, q; on time for fixed particle size & values for the coating, or the
penetration depth of temperature perturbations for the metal, were calculated on a PC with
respect to a plate made of quartz, granite and metal (copper and stainless steel).

Conclusion

Based on the conducted studies in the case of irradiation with a torch of a kerosene-oxygen burner of
the porous coating in the working area, we have up to 4x10” W / m?, which corresponds to q coatings of
0,4x10"” W/m’. The mechanism of the destruction of metals is fundamentally different from the
mechanism of destruction of coatings from rocks.

A scientific method for studying and creating capillary-porous cooling systems and coatings for
various heat and mass transfer conditions in power equipment elements has been developed.

— 1§ ——
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Symbols
m — flow rate, kg/s; T — time, s;
q — thermal load, W/m?; a — thermal conductivity factor, m%/s;
h — film height, thickness, m; A— thermal conductivity factors, W/mK;
— average velocity, m/s; C — thermal capacity, J/kgK;
o — excess air factor; p — density, kg/m’;
T — temperature, K; O — thickness of the structure (depth of wave
w — grid cell width, inside-light inspection (hydraulic propagation, particles size), m;
pore size), m; o —stress;
G — specific flow rate, kg/m’s; o — linear expansion factor, K';
d — grain size (diameter) of the structure, m; v— Poisson ratio (lateral contraction);
x — coordinate (direction of fluid motion), m; E — Young's modulus (elasticity modulus), Pa;
y — coordinate (direction of fluid motion), m; Q — specific crushing energy, J/m’

z — coordinate, m;

Indexes
f, v — fluid, vapor; ccs- critical cross-section; h - hot; w - wall; h - hydraulic; s - saturation; f - fusion
(film); us - ultimate shortening; ut - ultimate tension.
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3EPTTEY HOTUKECI KYATTBLIBIK-BIPKABBIK ) KYWECI SHEPT U KYPBLIBIChIHBIH,
SHEPT'ETHUKAJIBIK K¥PbLJIBICBIHBIH 9JIEMEHTI

AHHoTanus. FruibiMu-3epTTey oficTepiH Kacay YIUiH MpaBUTALMSIIBIK XKOHE KAaIHJUIPIBIK CHIIIEPMEH KYMBIC
ICTEHTIH MeTa/ul >koHE IIaT(GOPMAIMSUIIBIK HOPIICH KYpPBUIBIMIApAarsl JKbULYy KYSATHIH JKbUIy KO3/EpiH 3epTTey
KOHE JKbUTYy KOHIBIPFBUIAPBIHBIH TYPJIi CAJIKBIHIATKBII KYPBUIFBUIAPBIH 3€PTTEY KYMBICTAphI JKYpriziani. Herisinen
MHUHEPAIJIBIK OpTanaH (IPaHMT) WIBIFAPBUIFAH METAJAbl IAPOTEHEPUPYIOLIMX ChIPHIKTap/aH LIBIFApbLIaThIH
MEXaHM3MJAEP MEH ONTHUKAIBIK AepekrepAl Tady MexaHu3mi KaxeT.OChbIHOal YKCAcThIKTap HEri3iHAE >KbUTY
aIMacTBIPYJIApbIH  O3[IriHEeH OTETIH TEeMIepaTypalblK JKOHE >KbUDKBIMAIIBI KbUTY alMacThIPyJapAblH ILIBIFY
TOCUIIEpiH aHBIKTal 1. Byt skyiie skoFapbl KapKbIHABIIBIKIICH, YIIKEH XKBUTyMEH, CEHIMIUTIKIICH epeKIIeIeHe 1.

Tyiiin ce3aep: XKbUTy TackIMaliay JaFJapbIChl; KAMLIIPIIBIK-KEYEKTi KYPBUIBIM.
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HAYYHAS METOJUKA CO3JAHUSA
KATTMJIJIAPHO-ITIOPUCTBIX CUCTEM OXJUIAKJIEHUA .
JJI51 JIEMEHTOB SHEPI'OOBOPYIOBAHMUS SJIEKTPOCTAHIIUU

AnHotanus. /s co3maHus HAy9HOW METOAWKH MPOBEICHBI UCCIICIOBAHMS MPEACTBHBIX TETIOBBIX IOTOKOB B
METAJUIMIECKUX U IDIOXOTEIDIONPOBOMHBIX IOPHCTHIX CTPYKTYpax, pabOTAarOmUX IIPH COBMECTHOM JEHCTBUH
TPaBUTAIIMOHHBIX W KANMWUIAPHBIX CHJI, W OXJIAXKIAIOIINX pa3IH4YHBIE YCTPOMCTBAa TEIUIO’HEproycraHoBok .Ha
OCHOBE 33/Iadyl TEPMOYIPYTOCTH U OIBITHBIX JaHHBIX ONHMCAaH MEXaHU3M pa3pyLICHHS METaUINIeCKUX
MapOTEHUPUPYIOMNX TTOBEPXHOCTEH U IUIOXOTEIUIONPOBOIHBIX MOKPHITHH Maloil MOPHUCTOCTH, BBIIOTHEHHBIX M3
€CTECTBEHHBIX MHUHEPAIBHBIX cpea (rpanuTta).Ha ocHOBe aHanOrWM SIBJCHWH BBISIBJICHBI 3aBHCHMOCTH TEILUIOBBIX
MIOTOKOB OT BPEMEHH HX JeMCTBUSA U TIyOMHBI INPOHMKHOBEHMS TEMIEpaTypHbIX Bo3MylieHMd. KanmmiapHo —
MOPUCTBIC CHCTEMBI OOJIAJAI0T BBICOKOH HWHTEHCHBHOCTBIO, OOJIBIION TEIUIONEPEAAONICH CIIOCOOHOCTHIO,
HaIeKHOCTHIO, KOMIIAKTHOCTHIO.

KuaioueBble ci10oBa: KpU3KUC TEIUIONEPENAYH; KAWL PHO-IIOPUCTAs CTPYKTYpa; TEIJIOBbIE JHEPIOyCTAHOBKH;
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THE ANALYSIS OF INFLUENCE
OF MINING-GEOLOGICAL FACTORS
ON EDGES STABILITY
ON THE EXAMPLE OF THE SARBAI PIT

Abstract: Conditions complication of mining operations production because of increase in depth of
development and involvement in field exploitation with the composite mining-and-geological conditions is
characteristic of the modern pits. In these conditions, the great significance is gathered by questions of
geomechanical ensuring stability of pit edges and boards. In practice of conducting open mining operations educe
several groups of the factors influencing stability, depending on vision of authors, these factors can be consolidated
in two and more groups [1-5].

Research work results of rock mass jointing, influence of queries systems on stability of boards and edges are
given in the article, carried out by the Institute of Mining named after D.A.Kunaev. As an example was
chosenSarybaiiron-ore pit which development is characterized with significant depth increase and transition to
development of deep lying ores. The certain sites of pit boards requiring special attention when conducting mining
operations are defined.

Keywords: open pit mining, pit, board, edge, deformations, stability, jointing, rock mass.

The demand for mineral raw materials increase from year to year and leads an increase in production
capacities of mining facilities. Fields which have simple mining-and-geological conditions and high
content of the useful component in ores are already fulfilled or close to completion of works. Therefore,
the modern development of mining industry is characterized by complication of conditions of mining
operations production due to the depth increase of development and involvement in operation of fields
with the complex mining-and-geological conditions. As depth of operating pits increase, questions of pit
edge stability turn into problems of big economic significance for the mining enterprises.

Prediction of deformation processes is possible on the basis of the comprehensive approach including
study of structural and tectonic composition and strength properties of the rock mass, instrumental
observations on deformation of various sites of the edge-side rock mass, level assessment and the direction
of tectonic forces actions and also conduction of geomechanical calculations of stability [1, 6, 7].

Production of mining operations in pit according to the project documentation not always guarantees
lack of pit edge deformations, local sites of boards and edges, especially when forming the limiting pit
outline. The reasons for the arising stability violations of edge-side rock masses are various depending on
geological, engineering-geological, hydrogeological conditions and board parameters on the concrete site
of the quarry field [1, 8].

In practice of conducting open mining operations, all factors influencing stability of pit boards can be
divided into four groups: engineering-geological, hydrogeological, physical-geographical, mining [2].
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Figure 1 — A classification of factors, which influence stability of pit boards and edges

To the most essential engineering-geological factors refer a structural and tectonic features of the rock
mass, stability and deformation characteristics of rocks, tendency of rocks in slopes to change properties
over time (dilatation, density softening, decay, leaching) (Figure 1) [2, 9, 10].

Deformations of boards in rock mass can happen both in the form of sudden rockburst and in the form
of slow straining process with periodic stages changes of tectonic and gravity deformation [1].

The main reasons for deformations of the edge-side rock mass inherent in all pits, are:

- discrepancy of parameters of edges and boards to actual engineering-geological conditions of the
deformation site;

- insufficient knowledge of the massif on peripheral areas of the field in which massifs the limiting pit
edges build up;

- change of engineering-geological, hydrogeological conditions and physical-mechanical properties of
rocks and their contacts during the development of in-pit space;

- the impact on the massif of tectonic forces which is followed by change of a structural composition
and mobility of edge-side rock mass;

- activity of higher tension, in comparison with near-surface, which changed by straining and strength
properties of rock mass and human-induced disturbance.

Let's consider on the example of the Sarybai field of magnetite ores influence of various factors on
change of pit boards parameters as mining depth increase. The field is developed by the Sarybai open-pit
since 1960. The pit is opened with two trenches: on southeast to the mark of 125 m (depth of 70 m)
connecting a pit with factory and a dump, and on northern trench to the depth of 15 m on which only rock
is transported in a dump .

Pit parameters for the end of 2017 and the projected parameters for the end of mining taking into
account working off of ore reserves on the deep levels are presented in table 1.
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Table 1 — Parameters of the Sarbay pit

Parameters Currentparameters Design parameters factored in sinking
Pit-bedlevel, m minus 390 m minus 500 m
Width, m 2400 m 2400 m
Length, m 3450 m 3450 m
Height of bench:
Friable rocks 10-13 m 10-13
Hard rocks 40 m 40 m
Angle of bench slope:
Friable rocks 25-50° 25-50
Hardrocks 55°-65° 55-70°

Key feature of the field is its two-level structure. Paleozoic (mainly, coal) deposits form the folded
basement, and horizontal friable mesozoic-cainozoic deposits blocking the paleozoic with angular
divergence - the sedimentary cover with capacity of 150 + 230 m.

The field have thick mass of friable sand-argillaceous deposits of a mesocainozoic age lying on hard
rocks presented by various effusive and sedimentary, intrusive, metasomatic rocks and ore bodies.
Thuswise, the Sarybai iron-ore field refers to stratified field with discernable and naturally located weak
planes of big extent in the form of a bedding, contacts of layers or foliation.

Breeds of cover mass in the conditions of preliminary drainage have quite sufficient stability in pit
slopes. However, there is a mud stream and the slopes collapse folded by cretaceous sands, neogene clays
and quaternary loams in their consequent waterlog.

In general, engineering-geological conditions of Sarybai pit mining are composite caused by rocks
strength properties, structure of the massif (higher power of friable rocks up to 140 m, existence of weak
planes: bedding of friable rocks, jointing, foliation of hard rocks), tendency of rocks to decay,
hydrological factors - water content of hard and friable rocks.

Following factors affect stability of boards and edges of the Sarybai pit - existence of weak planes
(jointing, bedding of friable rocks, foliation of hard rocks), water content, low strength properties of rocks.
A major factor is the intensive jointing of certain sites. Study of jointing was made by methods of results
processing of geotechnical well-drilling (figure 2) and data processing of field researches. During drilling
of straight wells which are up to 7 meters long was made teleinspection of wells for definition of active
stresses in the massif [11].

quere/m
25
20
15
m0-30°
10 + .300-600
: 60°-90°
’ I I I I B Closed
21,33 2,00 2.58 2.46 1,25 1.35 070 |Average
jomting
0to -100 | -100to -200t0 | -300to - | -400to - | -500t0 - | -600to = | ..
-200 -300 400 500 600 660 .

Figure 2 — Results of determination of rock mass jointing by geotechnical drilling
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By results of geotechnical drilling the tendency of block massif growing with depth, on the deep
levels from a mark of minus 400 m (600 m from a surface) there are revealed zones of rocks with a slight
jointing upcoming to monolithic rocks. In general rocks jointing of the Sarybai pit is developed
nonuniformly from the soft jointing (1-3 queres/meter - within a zone of unaltered rocks) to intensively
jointing (up to 20 queres/meter — within zones of tectonic violations).

The main quantity of open queres (more than 60%) is focused in the subvertical direction with an
degree of deep from 60° to 90°, without filler, opened due to the decay. The dominating part of closed
type of queries - steeply sloping east-west trending [12-16]. Increase of rocks jointing degree of a dip with
a depth is noted. Blebs of the closed queries are usually filled with unstable calcite-chlorite material and
rare filled with hematite, magnetite and pyrite.

For construction of precise model of structural violations and inhomogeneities taking into account the
main regularities of distribution and relationship of different systems jointing in field conditions,
preliminary photographing of pit edges and multiple parameter documentation of elements of jointing and
structural heterogeneities was carried out. For determination of jointing of hard rocks, the most
informative pictures of photo documentation were chosen to characterize lithologic and petrologic rock
types within east and southern boards of the Sarybai pit towards which further conducting mining
operations is directed (table 2).

The jointing significantly defines strength and straining properties of the massif and connected
development of the dangerous geological and engineering-geological phenomena [17-20]. On the Sarybai
pit during the period from 30.03.2009 to 27.04.2016 happened 4 collapses, 3 of them in the northwest
during setting of a board in terminating situation, and the last within the levels minus 110 + minus 140 m
on east board.

Table 2 - Characteristic of key parameters of queres systems
of the southern and east boards of the Sarbay pit

1 system | 2 system | 3 system | 4 system | 5 system | 6 system
Genesis Tectonicqueresofdetachment
Numberofqueres 223 280 91 85 26 42
Dipazimuth %‘% 321.4-33473 |  38.73-64.43 358.8-359,5 | 175.36-180.1 | 186.15-210,0
T2 328,02 52,99 357,24 177,24 198,09
289,41
Strikeazimuth 7.28-31,53 51.41-64.73 128,73-155.4 88.8-89.47 85.36-90,15 96,15-120,02
19,41 58,06 142,99 89,2 87,24 108,09
Degreeofdip 41,04-60,68 28.83-64.05 60,35-88,23 18,0-54.3 1,00-5,00 52.42-90.0
52,68 36,8 77,95 19,42 2,53 78,33
Length, m 0.14-15.45 0,14-3,90 0,20-4,25 0.11-4,12 0.15-1.68 0.10-3,14
1,07 0,83 1,18 0,88 0,64 0,53
Width 0,50-5,00 1,00-10,00 1,00-7,00 2,00-12,00 0,50-10,00 1,00-25.,00
2,50 3,00 2,00 2,50 2,00 2,00
Queresspacing, m 0,09-1.,40 0.16-1,25 0.25-1,96 0.23-1,60 2,50-5,.21 0.11-1.,46
0,61 0,56 0,78 0,70 3,43 0,58
Form Flat Stepped Hogbacked Stepped Hogbacked Stepped
Surfaceofwalls Harsh

The existence of the tuffites which compose edges of pit boards is characteristic to all cases. They are
peculiar with well expressed foliated texture with a power of laminas from several millimeters to tens of
centimeters and the first meters (Figure 3). Within a skarn-ore zone of the field, tuffitesare intensively
changed up to transition into metasomatites and skarns.

As the surfaces of bedding are initially weakened, therefore further queres of tension and shear are
formed on them. Dependence of jointing on foliation of rocks 1 is well shown on system of queres, which
is coinciding with a banding, and foliation of ores and rocks (table 3).

Teleinspection of walls was made on the drilled horizontal wells on three experimental sites. The first
experimental site is located in the western part of a pit (level -240 m), the second and third sites settle
down in a northeast part of a pit (level -240 m and level -320 m). Each experimental site includes three
measuring stations on three wells. The preliminary analysis has shown that the rock mass in pit boards is
characterized by high jointing of the enclosing rocks. The main quantity of open queresis focused in the




ISSN 2224-5227 M 3.2018

subvertical direction. The distance between queres varies in the range from 5-10 to 300-400 mm.
Exceptsubvertical jointing at pit boards, there is also a subhorizontal jointing. On average 3 - 4queres are
accounted for linear meter of the well.

Figure 3 - Foliated texture of tuffites of Southern pit board, level 0 m

Table 3 - Jointing of various rocks lithotypes of eastern and southern boards of Sarbaysky pit

Ne Rocks Averagequeresspacing,m Foliationmodulus, queres/meter
1 Tuffs 0.98 1.02
2 Limestones 0.81 1.23
3 Tuffites 0.30 3.33

Account of jointing effect on properties of the massif is made by means of coefficient of structural
weakening A which allows to pass from values of rocks coupling in a sample to rocks coupling in the rock
mass [3]. By results of natural measurements of jointing parameters, the logarithmic dependence of
coefficient of structural weakening on coupling size in a sample is received (figure 5).
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Figure 5 - Dependence of structural weakening coefficient (1) from coupling value in a sample (C)

Basic physical-mechanical data for calculation of stability of pit boards taking into account jointing
parameters are presented in table 4 [21].
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Table4 — Estimated strength characteristics of rocks according to tests of core material

L Estimated indicators in the rock mass,
. Sampleindicators -
Mainro . Structuralweake n=1,3 .
Blocksize 1, . . - - . Densit,
ckscom ningcoefficient, | Specificcou . | Coupling, | Coupling, . 3
m . Internalfri Internalfri t/m
plex A pling tionanel Cm, Cm, tionanel
Co, MIla chionangie MPa t/m2 chonangie
Tuffs 0,61 0,0219 30,08 37,06 0,65 66,04 37,06 2,77
Diorites 0,82 0,02 43,50 35,00 0,88 89,60 35,00 2,34
Tuffites 0,26 0,03 18,53 36,10 0,54 54,83 36,10 2,84
Ore 0,66 0,02 20,57 38,00 0,47 47,90 38,00 3,61
ﬁ:snes“’ 0,63 0,0361 18,00 35,00 0,65 66,30 35,00 2.81
Metaso 0,28 0,04 15,60 35,00 0,58 58,95 35,00 2.86
matites

During a pit sinking to a mark minus 500 m on the Sarybai field, it is possible to carry the I system of
queres which is intensively shown in the circum-ore tuffites into the natural surfaces of weakening. The
most adverse engineering-geological conditions will be observed in east part of a pit as degree of rock dip
which compose east board and showed the 1 system of queres are close to angles of bench slopes (table 5)
that can lead to emergence of local deformations, not defiant losses of the general stability of the board.

TableS — Jointing data on the East board

Openjointing .
0-30° 30-60° 60-90° T"talfquanmy Closedioint
Ne ofwells | Quantityofq Quantityofq Quantityofq ol open osedjointing
ueres % ueres % ueres % queres
3 193 14,5 279 21 858 64,5 1330 797
4 125 18,7 110 16,4 432 64,7 667 1095
5 355 14 629 25 1535 61 2519 1926

For ensuring stability of design parameters for East board edges is necessary to:

- to make bank slope work on agreed queres by means of cutoff stopes, detonation of inclined wells at
degree of queres dip (60°);

- use of the antideformation (seismic-preserving) technology of a bank slope work on a limit contour
in hard rocks;

- timely create a cutoff stope when approaching mining operations to a slope-side zone. Parameters of
a cutoff stope have to adequately reduce dynamic action of explosion .
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CAPBAM KAPBEPI MBICAJIBIHIA KEH OPBIHJIAPBIHBIH, TYPAKTBLIBIFBIH
KEH-T'EOJIOT'UAJIBIK ®AKTOPJIAP/JIBIH OCEPIH TAJIJAY

AHHOTauMsi: 3aMaHayH Kapbepiiep YIUiH Kyp/eli Tay-TeoJOoTHSUIBIK MIApTTapMEH KEH OPBIHAAPIbI JKY3ere achlpyra OHIey
JKOHE TapTyAarbl KeH Ka3z0ajapbhlH OHIIpYAiH KYPACHUTriMEeH cumaTTramaipl. MyHAall >kargaliia OWBIK HICTTEpiHIH KOHE
TapanTap/blH TYPaKTHUIBIFbIHA TCOMEXaHHKAIBIK KOJIAyIblH MaHbI3IbUIBIFBIHA HE Oonaxbl. AINBIK Tay-KeH OHAIPY
ToXipHOeciHae aBTOpIApAbIH MiKipiaepiHe OaiIaHBICTHI TYPAKTBUIBIKKA oCep €TeTiH (akTopiapAblH OipHele TOOBI aHBIKTalFaH,
Oyt akTopiap exi HeMece oJlaH Ja Kol Tonrtapra GipikTipinyi MymkiH [1-5].

Makanana [I.A.KonaeB arbiHzmarsl Tay-keH icTepi HMHCTUTYTBIMEH JKYPIi3UIl€H Tay IKBIHBICTApBIHBIH MAaCCHBIH
CBIHBIKTBUIBIFBL, CbIHY JKYHeNepiHiH OWBIK IeH OOpTTapiblH TYPaKTBUIBIFBIHA OCEPi FBUIBIMH-3EPTTEY KYMBICTAPbIHBIH
HoTHKenepi kepceTinren. Meican peringe Cap0ail TeMip kapbepi ajbIHFaH, OHBIH JaMybl YIIH TEPEHIIKTIH apTybIMEH JXOHE
TepeH KeHIEepl Hrepyre KollyiMeH CHMaTTalaabl. Tay-KeH ®KYMBICTapbIH XKYPrizy Ke3iHae Hazap aynapyIsl KaXKeT eTeTiH Kapbep
TapanTapbIHbIH HAKThl Y4acKeJepi aHbIKTAIIBI.

TyiiiH ce3/ep: alIbIK Tay-KEH XKYMBICTapbl, Kapbep, 60T, OMBIK, TYPAIH ©3repyi, TYPaKThUIbIK, CbIHY, MACCHB.
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AHAJIN3 BJIUAHUSI TOPHO-TEOJIOT'HYECKHUX ®AKTOPOB
HA YCTOMYHABOCTh BOPTOB HA IPUMEPE CAPBAMICKOT'O KAPBEPA

AHHoOTamusA. J[1 COBPEMEHHBIX KaphepOB XapaKTEPHO YCIOXKHEHHE YCIOBHH IPOM3BOACTBA TOPHBIX pPaboOT H3-3a
YBEIMYEHHsT TIIyOMHBI Pa3pabOTKM M BOBJICUCHHUS B JKCIDIyaTalMI0 MECTOPOXICHUH CO CIOKHBIMH TOPHO-TEOJOTHYECKUMU
yCIOBMSAMH. B 3Tux ycnoBusx OGoibIoe 3HaueHHE IPHOOPETAIOT BOIPOCH T€OMEXAaHHYECKOro O0ECIedeHHs YCTOWYHBOCTH
YCTYIIOB U OOpTOB Kapbepa. B mpakTHKe BeIeHHs] OTKPBITHIX TOPHBIX pabOT BBISBIISIOT HECKOJIBKO IPYII (haKTOPOB, BIHSIOLINX
Ha yCTOHYMBOCTb, B 3aBUCUMOCTH OT BUACHHS aBTOPOB 3TU (PaKTOPBI MOTYT OBITH 0OBbEAMHEHHI B ABE U Oojee rpymmst [1-5].

B crathe mpuBeneHbI pe3yibTaThl HAYyYHO-HCCIEN0BATENbCKON PabOThl MO M3yUEHUIOTPEIIMHOBATOCTU MAacCHBAa TOPHBIX
MOPOJI, BIMSHUS CHUCTEM TPEUIMH Ha YCTOMYMBOCTH OOPTOB M YCTYIOB, BBINOJHEHHBbIE MHCTHTYTOM ropHoro aena um. JI.A.
Kynaesa. B xauectBe mpumepa BeiOpan CapOaiickuii xKene30pyAHBINH Kapbep, IS Pa3BUTHI KOTOPOTO XapaKTepHO 3HAUYUTEIHHOE
yBEIIMYEHHE TIyOHHBI U MEPEeXoa K pa3paboTke riay0oko 3ajeraromux pyna. OmnpenencHsl OTACTbHBIE yU4acTKA OOPTOB Kapbepa,
TpeOyromye MOBBIIIEHHOT0 BHUMAHHUS [IPU ITPOBEAECHUN TOPHBIX paboT.

KnioueBble c0Ba: OTKpBITHIE TOPHBIE PadOTHI, Kapbep, OOPT, yCTyH, AeQOpMalH, yCTOHIMBOCTH, TPEIIMHOBATOCTS,
MAacCHB.
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NONSPECIFIC PROTECTION OF THE ORGANISM
OF COWS-MOTHERS AND CALVES IN REALIZATION
OF REPRODUCTIVE AND PRODUCTIVE QUALITIES

Abstract. Improvement of reproductive qualities of the white-and-black cattle and realization of the productive
potential of calves during the remote periods of growing and fattening by activation of nonspecific resistance of an
organism by biological products is an urgent problem of the modern zootechnical science and practice. For the first
time, on the basis of complex researches, the expediency of application of the Prevention-N-A developed biological
product on the basis of the Saccharomyces cerevisiae polysaccharide complex of yeast cells and germicide of
Aminoglycosides group in technology of receiving and growing of calves in comparison to earlier approved PS-2
medicine is evidence-based and experimentally proved It was established that the immunocorrection of the organism
of down-calving cows and newborn calves under pressure of environmental and technological stress factors with new
generation biopreparations prevents cows from gynecological diseases in the birth and postnatal periods, improving
reproductive qualities, and in calves - promotes the prevention of diseases of the respiratory and digestive organs,
activates growth and development, ensuring a more complete realization of the productive potential of the young
stock in the periods of growing and fattening, with more expression effect of Prevention-N-A. The purity of meat
carcasses by organoleptic, biochemical and spectrometric indicators and, consequently, the safety of the tested
preparations were proved.

Keywords. Cows, calves, biological products, nonspecific resistance, gynecologic state, reproductive and
productive qualities.

Introduction. In the Russian Federation, dairy cattle breeding is one of the most profitable animal
breeding sectors, and the need for its further development is dictated by the satisfaction of the population's
needs for food products of its own production, which plays an important role in the country's food
security.

One of the most important factors determining the achievement of the genetic potential of
productivity, reproductive ability, disease resistance, productive longevity of animals of modern highly
productive breeds, enhancing their forage-conversive capacity, and therefore, the successful development
of animal breeding, is the observance of zoohygienic requirements chain "forage — housing conditions —
protection of farms from pathogens invasion — getting and preservation of calves — quality and
processing of production — environment — human health". However, modern technologies often violate
the relationships of the animal's organism with the environment and the traditional conditions of keeping,
feeding and servicing that have developed during phylogenesis, tearing them away from the natural habitat
and bringing them closer to a biological machine which task is to produce the target products. Animals
cannot avoid the effects of stress factors, which leads to a decrease in the nonspecific resistance of the
organism to various functional disorders and, as a consequence, to diseases. The organism is especially
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sensitive to the effects of unfavorable environmental factors in the first and last months of intrauterine
development, and the first months of the newborn. The physiological status of the maternal organism is
reflected in fetal development and postnatal ontogeny of the newborn [1, 3, 7, 8, 9].

In the context of the foregoing, at the present stage of the development of cattle breeding, the problem
of preventing the adverse effects on the organism of technological and environmental factors that cause a
decrease in the reproductive and productive qualities of animals is of particular importance [2, 12, 16, 17,
18]. One of the ways of preventing the negative influence of stress factors, improving the reproductive and
productive qualities of black-and-white cattle is the immunoprophylaxis of the organism with biological
preparations [4, 5, 6, 10, 11, 13, 14, 15, 19, 20, 21], along with the improvement technologies for breeding
work and raising young cattle [22 - 26].

The research was carried out within the framework of international cooperation of scientists of the
Russian Federation (headed by Doctor of Biological Sciences, Professor Vladimir Grigoriyevich
Semenov) and the Republic of Kazakhstan (headed by the corresponding member of the National
Academy of Sciences of the Republic of Kazakhstan, Doctor of Agricultural Sciences Dastanbek
Asylbekovich Baimukanov) in the period 2015 -2017 on priority branches of productive animal
husbandry.

The aim of this work is to improve the reproductive qualities of black-and-white cattle and to realize
the productive potential of calves in remote periods of growing and fattening by activating nonspecific
resistance of the organism with PS-2 and Prevention-N-A biological preparations.

To achieve the aim, the following objectives were set:

1. To study the hygienic conditions of keeping and feeding of nonmilking (incalvers) and milking
cows, calves from birth to 180 days (including the prophylactic period up to 25 days), the young stock in
the periods of growing up to 360 days and fattening up to 540 days.

2. To conduct studies of the gynecological condition and reproductive qualities of black-and-white
cattle against the background of immunocorrection of the organism with PS-2, previously approved, and
Prevention-N-A, developed and tested for the first time.

3. To reveal the influence of biological preparations on the growth and development, morbidity and
safety of calves.

4. To evaluate the meat productivity of young stock and the quality of beef.

5. To characterize the physiological state, morphological and biochemical profiles of blood, the
nonspecific resistance of the organism in the biological chain "cow - calf - young stock".

6. To determine the economic feasibility of the use of the PS-2 and Prevention-N-A biopreparations
in the technology of obtaining and growing calves.

Materials and methods of research. Experimental studies were carried out in the conditions of the
commercial-dairy farm of the Ulyanov IAPC, Alikovsky district, the Chuvash Republic, in accordance
with the plan of scientific research of the Chuvash State Agricultural Academy, and the processing of
materials was carried out in the Chuvash Republican Veterinary Laboratory of the State Veterinary
Service of the Chuvash Republic, in the bio- and nanotechnology laboratory of the Department of
Morphology, Obstetrics and Therapy at the Chuvash State Agricultural Academy in the period from 2012
to 2016.

The subjects of the research were the incalvers (45 days before calving) and the newly calved (3-5
days after calving) cows of the black-and-white breed, calves from birth and young stock up to 540-days
old. In the scientific and economic experience, three groups of nonmilking cows were selected according
to the principle of para- analogues, taking into account the clinical and physiological state, age and live
weight of 10 animals in each group. A similar principle was used to select groups of newborn calves.

In order to improve the reproductive qualities of black-and-white cattle and realize the productive
potential of calves, the biopreparations developed by scientists from the Chuvash State Agricultural
Academy: PS-2 and Prevention-N-A (V.G. Semenov, etc.) were used in remote periods of growth and
fattening of young animals. Cows of the 1st experimental group were injected intramuscularly with PS-2
at a dose of 10 ml three times for 45-40, 25-20 and 15-10 days before calving, of the 2nd test group -
Prevention-N-A at the indicated dose and time, of the control group - no biopreparations were injected.
The calves of the Ist and 2nd groups were injected intramuscularly with PS-2 and Prevention-N-A,
respectively, two times on the 2nd ... 3rd and 7...9th days of life in a dose of 3 ml.
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PS-2 — a preparation for increasing non-specific resistance and immunogenesis of animals, is an
aqueous suspension containing a polysaccharide complex of yeast cells immobilized in an agar gel with
the addition of a benzimidazole derivative (2,3,5,6-tetrahydro-6-phenylimidazo-(2,1, -PB)-tiazole
hydrochloride). On the PS-2 biopreparation, the patent of the Russian Federation for invention No.
2332214 was received, registered in the State Register of Inventions of the Russian Federation on August
27, 2008, published in the official bulletin "Inventions. Useful Models", 27.08.2008, Ne 24,

Prevention-N-A — complex preparation for activation of nonspecific resistance of the organism of
cattle, it is a 2.5% aqueous suspension of saccharomyces cerevisiae immobilized in agar gel with the
addition of benzimidazole derivative and bactericidal preparation of aminoglycoside group - (S)-0-3-
Amino-3-deoxy-alpha-D-glucopyranosyl-(1-6)-0-  [6-amino-6-deoxy-alpha-D-glucopyranosyl-(1-4)-N1-
(4-amino-2-hydroxy-1-oxobutyl)-2-deoxy-D-streptamine. On the Prevention-N-A biopreparation, a patent
of the Russian Federation for invention No. 2602687 was received, registered in the State Register of
Inventions of the Russian Federation on October 26, 2016.

Results of the research. Research work was carried out in accordance with the zoohygiene standards
for the main parameters of the microclimate in cowsheds and maternity ward, premises for growing
calves, growing and fattening of young stock (Table 1).

Table 1 - Microclimate in the premises for animals

Premises
tndicator cowshed maternity ward preven t.ative calfshed growi.ng fatten_ing
clinic premise premise
T, °C 10.1+£0.25 15.0+0.39 15.6+0.18 13.9+0.10 12.7+0.14 10.9+£0.15
R, % 70.3+1.14 67,3+0.76 73.4+0.89 76.1+0.4 75.6+0.51 74.6+0.50
v, m/s 0.31£0.02 0.28+0.02 0.19+0.01 0.21+0.01 0.22+0.01 0.24+0.01
CK 1:14 1:13 1:13 1:13 1:13 1:15
KEO, % 0.63+0.04 0.68+0.02 0.75+0.02 0.80+0.02 0.81+0.04 0.73+0.04
NH;, mg/m® 13.5+0.60 8.7+0.52 6.0+0.19 8.8+0.21 8.6+0.37 9.4+0.30
H,S, mg/m’ 7.2+0.26 4.8+0.29 3.2+0.16 5.6+0.18 4.7+0.23 5.0+0.17
CO,, % 0.20+0.01 0.14+0.01 0.16:+0.00 0.22+0.00 0.16+0.01 0.18+0.01
BC, thous/m’ 43.7+£1.56 30.3+1.02 23.1£0.72 34.0+0.79 28.6+0.63 30.9+0.55
Dust, mg/m’ 4.2+0.31 2.7+0.25 1.3+0.09 2.9+0.12 2.3+012 2.5+0.15

Thus, the parameters of the air pool in the autumn-winter period in the maternity ward and the winter
period in the preventative clinic had correspondingly the following values: temperature - 15.0 and 15.6 °C,
relative humidity 67.3 and 73.4%, air velocity - 0.28 and 0.19 m/s, bacterial contamination - 30.3 and 23.1
thousand/m3, the content of ammonia - 8.7 and 6.0 mg/m’, hydrogen sulphide - 4.8 and 3.2 mg/m’, carbon
dioxide - 0.14 and 0.16%, no carbon monoxide was detected, dust - 2.7 and 1.3 mg/m3. The luminous
coefficient was 1:13 with the coefficient of natural illumination of 0.68 and 0.75%.

Animals were fed on the rations accepted in the farm, their balance in energy and nutrients, mineral
elements and vitamins were coordinated with detailed feeding standards.

The daily ration for sterile nonmilking cows included 6.0 kg of hay from the alfalfa-rump, 7.5 kg of
hay from timothy-clover, 12.5 kg of corn silage, 5.0 kg of beet fodder, 3.0 kg of mixture of concentrates,
0.3 kg treacle, 0.7 kg of PVMC for cattle (nonmilking) K+. The diet for dairy cows with a live weight of
500 kg and a yield of 20 kg during the winter period included 3.5 kg of hay from the alfalfa-rump, 9 kg of
hay from timothy-clover, 21 kg of corn silage, 10 kg of beet fodder, 5.0 kg of mixture of concentrates, 0.9
kg of feed treacle, 0.8 kg of PVMC for cattle (milking herd).

The calf feeding scheme is designed to achieve live weight at the 90-day-old age of 90 kg at a
consumption of 175 kg of pure milk and 120 kg of calf starter. Granulated starter-concentrate for calves
K+ includes grain part (70%), oilseed concentrate (15%), fodder yeast (5%), monocalcium phosphate
(1%), vitamin-mineral premix (1%), chalk (1.5%), a substitute for low-fat milk (6%) and table salt (0.5%),
as well as carotenoids. In the diet for calves, hay and haylage are also provided.

When growing calves of 90 to 180 day-old age, growing and fattening of young stock, a mixed fodder
consisting of 80% of ground grain and 20% of PVMC was used. PVMC contains 87.4% of dry matter,
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274.2 g of crude protein, 10.2 MJ/kg of exchange energy, 80.8 g of crude fiber, 31 g of calcium, 20.4 g of
phosphorus, 250 mg/kg of carotene, 19.5 g of lysine, 13.7 g of methionine. Vitamin and mineral
composition is as follows: 80 thousand IU of vitamin A, 8 thousand IU - D3, 8 mg - E, 1.2 mg - B1, 40 mg
- B2, 80 mg - B3, 80 mg - B5, 0.08 mg of vitamin B12, 60 mg of Fe, 40 mg of Mn, 20 mg of Cu, 80 mg of
Zn, 2.0 mg of Co, 2.4 mg of J, 80 mg of Mg, 0.4 mg of sodium selenite, 20 mg of oxynyl, 2000 mg of Bio-
Mos.

The supply of rations in energy and protein is presented in Table. 2.

Table 2 - Provision of diet in energy and protein

. In practice Norm .

Indicator Provision, %
av. dly av. dly

interlactation period
EFU 14.6 13.2 110.3
Crude protein, g 1931.3 1845.0 104.7
Digestible protein, g 1289.5 1265.0 101.9
Days in milk period
EFU 18.97 17.0 111.6
Crude protein, g 2312.9 2320.0 99.7
Digestible protein, g 1551.1 1560.0 99.4
Under 90 days old calves growing period
EFU 3.01 2.65 113.4
Crude protein, g 472.9 470.5 100.5
Digestible protein, g 407.5 390.0 104.5
90 to 180 days old calves growing period
EFU 4.07 3.9 104.3
Crude protein, g 525.2 581.0 90.4
Digestible protein, g 341.4 392.0 87.1
180 to 360 days old young animals growing period
EFU 6.04 5.9 103.2
Crude protein, g 841.2 796.0 105.7
Digestible protein, g 507.1 515.0 98.5
360 to 540 days old young animals fattening period
EFU 8.15 8.0 101.9
Crude protein, g 1117.5 979.0 114.1
Digestible protein, g 676.1 691.0 97.8

Thus, the conditions of keeping and feeding during periods before calving and days in milk of cows,
calves management, growing and fattening of young stock corresponded to zoohygienic standards and
detailed feeding standards.

The results of studies of the gynecological state of cows are given in Table. 3.

Under the influence of PS-2 and Prevention-N-A, in cows, the time for membrane sweep was reduced
by 6.0 and 6.4 h, the retention of placenta was eliminated, postpartum complications and breast diseases
were prevented. The risk of subinvolution of uterus and endometritis during intramuscular injection of PS-
2 decreased by 3.0 and 2.0 times, respectively, and at Prevention-N-A, it was excluded (P<0.05). Against
the background of immunoprophylaxis, the cows were reduced in terms of the onset of heat on 11.6 and
14.2 days, the conception rate decreased in 1.6 and 1.8 times, the service period was shortened on 22.4 and
28.4 days, and fertilization was increased in 1 heat in 2.5 and 3.0 times (P<0.05-0.01).

In such a way, intramuscular injection of cows with biopreparations prevented gynecological diseases
and increased reproductive function, with a more pronounced effect of Prevention-N-A.

It was established that the body temperature, pulse rate and respiratory movements in cows of the
experimental groups were within physiological norms. Increase in the number of erythrocytes and
hemoglobin concentration in the blood of animals of the experimental groups against the background of
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intramuscular injection of PS-2 and Prevention-N-A preparations on the 3-5 day after calving by 0.56 and
0.62x1012/1 and by 4.4 and 6.4 g/l (P<0.05-0.01) indicates the improvement in hemopoiesis in them, and
an increase in the number of leukocytes by 0.26 and 0.42x109/1 (P>0.05), respectively, on the activation of
cellular protective factors organism. In this case, the CI and CHC in cows of the experimental groups did
not change significantly.

A decrease in the number of eosinophils in the blood of cows 10-5 days before calving and 3-5 days
after calving indicates that they experienced stress, and an increase in these granulocytes in the blood of
animals under the influence of PS-2 and Prevention-N-A biopreparations 10-5 days before calving by 0.8
and 0.6% and 3-5 days after calving by 0.6 and 0.8% is caused by the activation of nonspecific resistance
of the organism.

If the number of stab neutrophil forms in the blood of cows of the 1st and 2nd test groups was lower
than in the control, for 35-30 days before calving - by 1.2 and 1.6%, 15-10 days - by 2.2 and 2.4%, 10-5
days before calving - by 1.4 and 1.6% and on the 3-5th day after calving - by 1.8 (P<0.05) and 1.8%
(P<0.05), then segmented neutrophils turned out, on the contrary, to be higher for 30-25 days before
calving by 0.6 and 1.0%, for 15-10 days - by 0.6 and 0.4%, for 10-5 days before calving - by 0.4 and
0.2%, but 3-5 days after calving was lower by 0.2 and 0.6% (P>0.05), respectively. Considering that
neutrophils have a pronounced phagocytosis, the established qualitative changes in the stages of
development of these granulocytes and the shift of the neutrophilic nucleus to the right indicate activation
of the nonspecific resistance of the organism. Biopreparations stimulate the production of lymphocytes by
hematopoietic organs, i.e. cellular factors of nonspecific resistance. The amount of this type of
agranulocytes in the blood of the animals of the experimental groups was higher by 0.2-1.0 and 0.6-1.4%
(P<0.05) than in the control.

It was established that PS-2 and Prevention-N-A increase protein metabolism, production of albumins
(plastic material) and vy-globulins (humoral factor of nonspecific resistance). These biochemical
parameters in animals of the 1st and 2nd experimental groups on 3-5th day after calving were higher than
the control values by 3.2 and 2.8 g/I, 1.4 and 1.3 g/l, 2.7 and 2.1 g/l, respectively (P<0.05-0.01). The
decrease in the y-globulin fraction of protein in the blood serum of the experimental cows after calving
may be assumed to be due to the production of colostrum lactoglobulins, which is aimed at the formation
of colostral immunity in newborn calves. A significant increase in y-globulins in the blood serum of cows
in experimental groups during nonmilking and milking periods testifies to the activation of the humoral
link of the nonspecific resistance of the organism under the influence of biological preparations.

Table 3 - Indicators of gynecological condition of cows

Groups of animals
Indicator . 2
Control 1™ experimental .

experimental
Number of animals 10 10 10
Terms of expulsion of afterbirth, h 13.241.02 7.2+0.58%* 6.8+0.66*
Retention of placenta 4 - -
Subinvolution of uterus 3 1 -
Endometritis 2 1 -
Mastitis 2 - -
Beginning of the 1st estrus, days 43.2+1.36 31.6+0.93* 29.0+0.71*
Conception rate 2.6+£0.43 1.6+0.24* 1.4+0.19%*
CepBuc-TIepHOI, CYT 87.0+3.05 64.6+£1.94%* 58.6+1.50%*
Fertilized cows:
during the 1% estrus 2 5 6
during the 2" estrus 3 4 4
during the 3™ estrus 5 1 -

* P<0.05; ** P<0.01.

Intramuscular injection of PS-2 and Prevention-N-A to down-calving cows increased the alkaline
blood reserve by 3.8 and 5.2 vol% of CO2 (P<0.05-0.01) due to activation of buffer systems, glucose level
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by 0.36 and 0.30 mmol/l (P<0.05-0.01), total calcium by 0.18 and 0.20 mmol/l (P<0.05) and inorganic
phosphorus by 0.27 and 0.19 mmol/l (P<0.05), respectively. It should be noted that PS-2 had a more
pronounced stimulating effect on protein and carbohydrate metabolism, and Prevention-N-A normalized
the acid-base state of the organism and mineral metabolism. It was revealed that the preparations did not
affect the metabolism of provitamin A.

The dynamics of the main hematological indices of the nonspecific resistance of the cow's organism is
graphically shown in Fig. 1-4.

It was found that the phagocytic activity of blood leukocytes in cows of the control group varied
during the final period of pregnancy from 48.0 + 2.35% to 49.2 £ 1.50%. In the first and second
experimental groups, it consistently increased from 48.2 = 2.31 to 52.8 + 1.93% and from 51.2 + 0.86 to
53.2 £ 1.46%. After calving, the activity of phagocytes decreased in the control group to 44.6 + 1.69%, in
the 1st and 2nd experimental groups - up to 50.8 = 2.22% and 51.6 + 1.69%, respectively. The level of the
investigated indicator of nonspecific resistance was higher in cows of the 1st and 2nd experimental groups
by 6.2 and 7.0% compared to the control (P<0.05), respectively.

If the phagocytic index of the blood of the control group cows was reduced before calving from 8.8 +
0.37 to 7.8 £ 0.37, in the 1st experimental group, on the contrary, it increased steadily from 9.0 + 0.32 to
10, 0 = 0.32. In animals of the 2nd group, the specified index of the cellular link of the nonspecific
resistance of the organism also increased from 9.2 + 0.37 to 10.2 £+ 0.49 when observed in the period from
35-30 to 15-10 days before calving; however, for 10-5 days before calving, its reduction was established
to 9.8 £ 0.80. It should be noted that the phagocytic index was higher in cows of the 1st and 2nd
experimental groups by 1.4 (i.e., 16.6%) and 1.5 (or 21.4%) for 15-10 days before calving and by 2.2 (ie
by 28.2%) and 2.0 (or by 25.6%) for 10-5 days before calving, respectively, compared with the control
(P<0.05-0.01). After calving, the phagocytic index was higher in animals of the experimental groups than
in the control group by 1.8 (ie, by 23.7%) and 2.0 (or by 26.3%), respectively (P<0.05).

%
10,2
9,9
9,6 -
93 1 &
94 o

8,7 4+ &~

8.4 \-\

8,1

7,8 \\'

7,5 } L : 1 : L t |

35-30 15-10 10-5 3-5 35-30 15-10 10-5 3-5
CYTOK IO oOTelna [ocCJie OTeNna CYTOK J0 OTela ocJje oreja
—@— KOHTPOJIbHAA, —@— KOHTPOJIbHAL,
—O - 1 onbITHAS; —0O - 1 onbITHAS;
~--A-- D OIBITHAS ---A--2 OIbITHAS
Figure 1 - Dynamics of phagocytic activity Figure 2 - Dynamics of the phagocytic index




Jloknaowr Hayuonanvnou axademuu nayx Pecnyonruxu Kazaxcman

% %
20,5 54,5
20 54
19,5 33,3
19 53
52,5
18,5 52
18 51,5
17,5 51
17 505’(5)
16,5 o 49,5
16 49
15,5 48,5
0 I My
35-30 15-10 10-5 3-5 35-30 15-10 10-5 3-5
CyTOK J0 OTena IocJje orena CyTOK J0 oOTena MocJie oTena
—@— KOHTPOJIbHAS, —@— KOHTPOJIbHA,
—0O - 1 onpITHAS, —0O - 1 onpITHAS,
---A--- 2 OIBITHAs ---A--- 2 OIBITHAS
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The activity of lysozyme in the blood plasma of down-calving cows of the control group decreased,
while in animals of the 1st and 2nd experimental groups it increased, and 10.4 days before calving it was
16.4 £ 0.27%, 20.1 £ 0.24 and 20.0 £ 0.54%, respectively. The indicated activity in animals of the
experimental groups was significantly higher by 3.7 and 3.6% compared to the control (P<0.001). After
calving, the lysozyme activity of the blood plasma decreased both in the control and in the 1st and 2nd
experimental groups of animals and amounted to 15.2 = 0.37%, 19.0 = 0.21 and 19.0 = 0.66%,
respectively, that is, it was higher in both experimental groups by 3.8% (P<0.001).

The bactericidal activity of the blood serum of down-calving cows was increased both in the control
and in the accepted variants of the experiments, and for the 10-5 days before calving it was 50.9 £ 0.90%,
54.2 £ 1.30 and 54.4 £ 1.11% respectively. It was higher in animals of the 1st and 2nd experimental
groups by 3.3 (P>0.05) and 3.5% (P<0.05). After calving, bactericidal activity of blood serum of animals
decreased and on the 3-5th day it was: 48.0 + 0.85% in the control, 53.2 + 1.07% in the first group, and in
the 2nd experimental group - 53.4 = 1.43%. That is, in cows of experimental groups it was significantly
higher by 5.2 and 5.4% (P<0.05).

Based on the conducted studies, it can be generalized that intramuscular injection of PS-2 to cows,
tested even earlier, and Prevention-N-A, developed and approved for the first time, in a dose of 10 ml for
45-40, 25-20 and 15-10 days before calving contributed to an increase in the nonspecific resistance of the
body.

As a result of intramuscular administration of calves, PS-2 and Prevention-N-A have been found to
increase their growth and development.

By the end of the growing period, the animals of the 1st and 2nd experimental groups exceeded the
control peers in live weight by 4.6 and 7.0 kg, in growing - by 13.8 and 17.0 kg and in fattening - by 19.4
and 24.2 kg respectively (P<0.05-0.01). The average daily growth in animals of the experimental groups
was higher than in the control group, during the growing period by 22.3 and 34.5 g, in the complete
growing period - by 52.0 and 55.0 g and fattening by 31.0 and 40.0 g respectively (P<0.05-0.001). It
should be noted that the most pronounced growth-stimulating effect was provided by the Prevention-N-A
developed and tested by us, rather than the previously tested PS-2.

Exterior measurements of young stock in dynamics are presented in Table. 4.

— 3 ——
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Table 4 - Dynamics of exterior measurements of young stock

Measurements, cm
Group of animals ?ge’ oblique body chest girth behind
ays length height at withers the shoulder blades girth of pastern

1 69+0.93 68+0.71 72+0.73 10.0+0.09
30 80+0.92 77+0.93 85+0.86 10.3+0.08
60 924+0.92 85+1.12 9140.40 12.4+0.10
90 102+1.03 86+1.07 100+0.24 13.0+0.10

Control 120 1114+0.37 88+0.86 106+0.24 13.5+0.07
150 115+0.51 92+0.86 111+0.45 14.1£0.09
180 122+0.68 97+1.08 117+0.51 14.9+0.04
360 146+0.84 113+0.93 147+0.60 15.24+0.07
540 168+1,.16 125+0.86 170£0.80 15.94+0.07
1 71+0.89 69+0.66 73+0.58 10.1+0.13
30 82+0.68 80+0.86 87+0.93 10.6+0.10
60 94+0.75 86+0.93 9240.55 12.6+0.10
90 103+0.81 87+0.97 101+0.60 13.2+0.10

1™ experimental 120 111+0.63 90+0.68 106+0.58 13.6+0.10
150 117+0.93 94+0.68 112+0.51 14.1+0.07
180 123+0.51 99+0.58 118+0.51 15.1+0.09
360 147+1.16 116+1.30 15040.51** 15.4+0.08
540 1724+0.66* 128+1.14 172+0.20* 16.0+0.05
1 71+0.97 69+0.71 73+0.68 10.1£0.14
30 83£1.03 80+0.71 87+0.98 10.6+0.11
60 9540.66* 87+1.02 92+0.49 12.7+0.13
90 105+0.51* 88+0.86 101+0.49 13.240.11

2" experimental 120 112+1.21 90+0.66 107+0.55* 13.7+0.06
150 117+1.41 94+0.71 113+0.75 14.34+0.08
180 123+0.97 99+0.87 120+1.03 15.2+0.09*
360 150+0.75* 1174+0.86%* 15140.75%* 15.4+0.07
540 172+1.29 130+0.71* 173£0.51* 16.1+0.14

* P<0.05; ** P<0.01.

The characteristics of the exterior and constitutional features of experimental animals allow us to
conclude that under the influence of biological preparations zootechnical measurements were increased.
An analogous regularity is revealed in the character of changes in the growth rate of animals of the
compared groups.

In calves of the experimental groups, the respiratory and digestive diseases were reduced in 2.3 and
7.0 times, recovery time - on 1.3 and 4.3 days, and the Mellenberg coefficient by 2.8 and 15.4 times,
respectively, compared with the control (P<0.05), that indicates a pronounced prophylactic effectiveness
of the tested drugs for these diseases.

It was established that the increase in the body weight of animals of the 1st and 2nd experimental
groups at the age from 1 to 540 days was higher by an average of 18.8 and 23.4 kg, while the feed costs
per 1 kg of the increase in live weight, conversely, were lower by 0.36 and 0.45 EFU, respectively, than in
the control.

Slaughter qualities of young animals are presented in Table. 5.

Against the background of the use of biopreparations, the pre-slaughter weight of young animals
increased by 20.3 and 24.4 kg, the weight of the hot carcass increased by 12.9 and 16.8 kg, the slaughter
weight by 13.8 and 17.5 kg, and the weight of internal fat by 0.9 and 0.7 kg. Thus, improved fattening and
slaughter qualities of young animals (P <0.05-0.001) were established under the influence of biological
preparations.

Indicators of meatiness of half-carcasses of young animals are presented in Table. 6.

The mass of the half-carcasses of the young stock of the 1st and 2nd experimental groups was higher
in comparison with the control by 6.8 and 9.2 kg, the pulp weight - by 5.33 and 7.25 kg and bones - by 1.0
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and 1.38 kg respectively (P<0.01-0.001). However, the yield of bones from the half-carcasses of young
animals of the tested groups was lower by 0.4 and 0.5%, respectively. The results of these studies indicate
that as the weight of the half-carcasses of the experimental animals increased, the specific weight of the

pulp increased, and, on the contrary, of the bones decreased.

Table 5 - Slaughter qualities of young stock

Group of animals
Indicator
control 1* experimental 2" experimental

Live weight at removing from fattening, kg 426.6+2.50 446.0+£3.17** 450.84+2.28%**
Preslaughter live weight, kg 416.842.17 437.142.61%** 441.242.05%**
Weight of carcass, kg 211.3+1.95 224 .242.11%%* 228.1+1.83%**
Yield of carcass, % 50.7 51.3 51.7
Weight of internal fat, kg 7.4+0.25 8.3£0.19* 8.1£0.15*
Output of internal fat,% 3.50 3.70 3.55
Skin weight, kg 29.4+0.31 30.1£0.27 30.2+0.25
Skin output,% 7.05 6.90 6.85
Slaughter weight, kg 218.7£2.21 232,542 47%* 236.24£2.17%**

53.2 53.5

Slaughter yield, % 52.5

* P<0.05, ** P<0.01, *** P<0.001.

Table 6 - Meatiness of half-carcasses of young stock

Group of animals

Indicator

control 1* experimental 2" experimental
Weight of half-carcasses, kg 103.6+1.27 110.4£1.05%* 112.8£1.07***
Pulp, kg 77.8040.95 83.13+0.76%* 85.0540.89%++
Pulp yield, % 75.09 75.29 75.39
Bones, kg 21.85+0.63 22.85+0.21%* 23.23+£0.27**

Bone output, % 21.09 20.69 20.59

* P<0,05, ** P<0,01, *** P<0,001.

According to organoleptic, biochemical and spectrometric indicators, beef met the requirements of the
Technical Regulations of the Customs Union "On food safety" TR CU 021/2011 and the Technical
Regulations of the Customs Union "On the safety of meat and meat products" TR CU 034/2013, which
indicates the good quality of meat carcass [27].

It was established that the body temperature, pulse rate and respiratory movements in calves during
the growing period and in young stock in the process of complete growth and fattening were within
physiological norms.

Biopreparations activated erythropoiesis and increased the concentration of hemoglobin in the blood
(P<0.05-0.01), but did not affect CI, CHC, and leukopoiesis. Hemopoiesis was more pronounced under the
influence of Prevention-N-A.

The revealed fact of relative eosinophilia in the blood of animals of experimental groups allows us to
conclude that the tested preparations caused an anti-stress effect on the body, especially during the calving
period, with a higher Prevention-N-A effect.

In the blood of the experimental newborn calves, the stab neutrophil forms predominated, and in the
subsequent periods of research - segmented ones. And the number of segmented neutrophils was higher in
the blood of animals in the experimental groups than in the control (P>0.05). The established qualitative
changes in the stages of development of neutrophils indicate a shift of the neutrophilic nucleus to the right,
i.e. the activation of cellular factors of nonspecific protection of the animal organism under the influence
of preparations.

Against the background of intramuscular injection of calves, biopreparations have been shown to
increase the production of the main cellular elements of the immune system, lymphocytes, by the bone

— 34 ——
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marrow, which testifies to stimulation of cellular (contact interaction with the cells-victims) and humoral
(development of antibodies) immunity.

The content of total protein, albumins and y-globulins in the blood serum of the first and second
experimental groups was significantly higher than in the control, for example, by the end of the growing
period - by 3.8 and 5.0 g/l, 3.3 and 4.5 g/l, 3.5 and 3.7 g/l, respectively (P<0.05-0.01). These changes in
the blood serum of animals were caused by the activation of the mechanism of nonspecific resistance of
the organism under the influence of biological preparations.

After intramuscular administration of PS-2 and Prevention-N-A in calves, buffer systems, exchange
of glucose, total calcium, inorganic phosphorus and provitamin A were activated in the organism.

The state of humoral resistance of the young organism most fully characterizes the lysozyme activity
of the plasma and the bactericidal activity of blood serum (Figures 5, 6).

The lysozyme activity of the blood plasma of animals in the control, 1st and 2nd experimental groups
increased in the experimental period from 6.1 + 0.36 to 24.2 £+ 0.41%, from 6.4 + 0.40 to 25.4 + 0.45 and
from 7.0 £ 0.44 to 26.0 £+ 0.23%, respectively. This activity of the humoral link of nonspecific protection
of the organism of animals in the 1st and 2nd experimental groups was higher than in the control: during
the growing period, by 1.5-3.1 and 2.0-4.1% (P<0, 05-0,001), in the complete growing period by 1.8
(P<0.05) and 2.8% (P<0.001), fattening by 1.2 (P>0.05) and 1.8% (P<0.001).

The bactericidal activity of the blood serum of the control and experimental animals on the 1st day
after the setting the experiments did not differ significantly and amounted to 32.0 = 1.10%, 32.1 £ 1.24
and 32.8 £ 1.02%, respectively. Subsequently, the values of this indicator consistently increased and by
the end of the observation period were 58.0 &+ 0.40%, 59.0 &+ 0.48 and 60.1 £ 0.23%, i.e. increased by 1.81,
1.84 and 1.83 times. It should be noted that the bactericidal activity of the blood serum of animals of the
1st group was significantly higher than in the control: at the age of 15 days by 4.6%, 30 days - by 2.8%, 60
days - by 5.0%, 90 days - by 3.7%, 120 days - by 3.3% and 180 days - by 3.4% (P<0.05-0.01). At the
same time, the difference between the data of animals of the 2nd experimental and control groups turned
out to be reliable in 15, 30, 60, 90, 120, 180 and 540 days after intramuscular injection of the Prevention-
N-A biopreparation. The corresponding values for the young stock in the 2nd group were 5.4%, 4.8, 6.8,
6.0, 5.1, 5.6, 2.8, and 2.1%, respectively (P<0.01-0.001).
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Figure 5 - Dynamics of lysozyme activity
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In addition, the drugs used in the experiments stimulated the production of immunoglobulins.

It was established that the phagocytic activity of leucocytes was higher in young animals grown with
the use of PS-2 and Prevention-N-A than in the control by the end of the growing period by 4.0% and by
4.6%, of the complete growing period - by 4.0 and 6.4%, fattening - by 2.8 and 3.4% (P<0.05-0.01). A
similar pattern was also observed in the dynamics of the phagocytic index.

Consequently, biopreparations activate both humoral and cellular links of unspecific resistance of the
organism.

The economic effectiveness of the use of PS-2 and Prevention-N-A in the technology of obtaining and
growing calves in order to improve the reproductive qualities of black-and-white cattle and fattening
qualities of young animals was 1 rub. additional costs of 6.0 and 7.48 rubles respectively.

Conclusion. Thus, PS-2 and Prevention-N-A biopreparations, activating the nonspecific resistance of
the organism of cows-mothers and newborn calves to the effect of environmental and technological factors
of the habitat, prevent postpartum complications and gynecological diseases of cows and improve their
reproductive qualities, and in calves contribute to prevention of respiratory and digestive diseases,
intensify growth and development, improve fattening and slaughter quality of young animals.

Proposals to production. In order to improve the reproductive qualities of black-and-white cattle and
realize the productive potential of calves in remote periods of growing and fattening, we recommend:

1) to inject intramuscularly the Prevention-N-A biopreparation in sterile nonmilking cows three times
for 45-40, 25-20 and 15-10 days before calving in a dose of 10 ml;

2) to inject intramuscularly the Prevention-N-A biopreparation in calves twice on 2...3 and 7...9th day
of life in a dose of 3 ml.

It should be noted that PS-2 and Prevention-N-A improve the reproductive qualities of cows, fattening
and slaughter qualities of young stock by activating the nonspecific resistance of the organism, preventing
the incidence of cows and calves, with a more pronounced corresponding effect of Prevention-N-A.

REFERENCES

[1] Amerkhanov, H.A. Scientific ensuring competitiveness of dairy cattle breeding / H.A. Amerkhanov, N.I. Strekozov //
Dairy and meat cattle breeding. M, 2012. Ne 1. Page 2-5. (in Russ.).

[2] Baimukanov, D.A. Realization of meat qualities of bull-calves of black and motley breed complex biological products /
D.A. Baimukanov, V.G. Semenov, R.M. Mudarisov, N.I. Kulmakova, D.A. Nikitin / Agrarian science. M, 2017. Ne 12.Page 44-
46. (in Russ.).

[3] Basonov, O.A. Black and white cattle of the Nizhny Novgorod selection / O.A. Basonov, M.E. Taygunov, A.V. Katkov,
A.V. Shishkin // Monograph. Nizhny Novgorod: Kvarts publishing house, 2016. 260 pages. (in Russ.).

[4] Dementiev, E.P. Modern problems of zoohygiene and way of their decision / E.P. Dementiev, V.G. Tyurin // "30 years to
department of zoohygiene, epizootology and fundamentals of veterinary science": Collection of scientific works/ Ufa, 2000. Page
24-28. (in Russ.).

[S] Donnik, I.M. System of ensuring productive health of highly productive cows in the agricultural organizations of
Sverdlovsk region: scientific recommendation(s). .M. Donnik, I.A. Shkuratova, O.G Petrova, N.A. Vereshchak, I.A. Rubinsky,
M.V. Ryaposova, N.I. Kushnir, A.I. Belousov, O.V. Sokolova, O.S. Bodrova, V.A. Saltykova. - Yekaterinburg: Ural publishing
house, 2008. 124 pages. (in Russ.).

[6] Kuznetsov, A.F. Assessment of influence of feeding of the micronized mineral additives on hematologic indicators at
calves / A.F. Kuznetsov, K.F. Zenkov// Materials of the international scientific conference of the faculty, research associates and
graduate students. St. Petersburg, 2015. Page 24-26. (in Russ.).

[7] Labinov, V.V. Modernization of black and motley breed of cattle in Russia on the basis of use of a gene pool of Holstein
/'V.V. Labinov, P.N. Prokhorenko //Dairy and meat cattle breeding. Ne 1. M, 2015. Page 2-7. (in Russ.).

[8] Mudarisov, R.M. Exterior-constitutional and economic-biological features of Holstein cows / RM. Mudarisov, G.R.
Ahmetzyanov, V.G. Semenov // Food security and sustainable development of agro-industrial complex: mat. Intern. scientific-
practical. conf. Cheboksary, 2015. P.449-454. (in Russ.).

[9] Musayev, F.A. Innovative technologies in production of beef / F.A. Musayev, N.I. Morozova //the Monograph. - Ryazan,
2014. - 160 pages. (in Russ.).

[10] Musayev, F.A. Dietary supplements: application, safety, quality assessment / F.A. Musayev, O.A. Zakharova
//Monograph. Ryazan, 2016. 201 pages. (in Russ.).

[11] Petryankin, F.P. Immunostimulators in practice of veterinary medicine / F.P. Petryankin, V.G. Semenov, N.G. Ivanov //
Monograph. Cheboksary: Modern times, 2015. 272 pages. (in Russ.).




ISSN 2224-5227 Ne 3.2018

[12] Semenov, V.G. Ensuring health and safety of calves with domestic biostimulators //V.G. Semenov, D.A. Nikitin, N.S.
Petrov, N.I. Gerasimova //Russian magazine " Problems of veterinary sanitation, hygiene and ecology".M., 2015. Ne 4(16). Page
68-70. (in Russ.).

[13] Semenov, V.G. Cultivation of calves at the different modes of adaptive technology with application of domestic
biological products //V.G. Semenov, A.F. Kuznetsov, D.A. Nikitin, V.A. Vasilyev //Questions of standard and legal regulation in
veterinary science. SPb, 2016. Ne 4. Page 139-141. (in Russ.).

[14] Semenov, V.G. Realization of bioresource potential of the black and motley cattle biological products / V.G. Semenov,
D.A. Nikitin, N.I. Gerasimova, V.A. Vasilyev // Bulletin of Chuvash State Agricultural Academy. Cheboksary, 2017. Ne 1(1).
Page 37-43. (in Russ.).

[15] Semenov, V.G. Realization of reproductive qualities of cows and productive potential of calfs biological preparations /
V.G. Semenov, D.A. Nikitin, N.I. Gerasimova, V.A. Vasilyev //News of the International academy of agar education. St.
Petersburg, 2017. Issue Ne 33. Page 172-175. (in Russ.).

[16] Semenov, V.G. Realization of bioresource potential of reproductive and productive qualities of the black and motley
cattle / V.G. Semenov, V.G. Tyurin, A.F. Kuznetsov, D.A. Niktin/ /Monograph. Cheboksary, 2018. 275 pages. (in Russ.).

[17] Smirnov, A.M. Protection of farm animals against diseases — an important factor of increase in efficiency of livestock
production. M. Smirnov //Veterinary science and feeding. M, 2012. Ne 3. Page 4-12. (in Russ.).

[18] Tyurin, V.G. Problems of zoohygiene and environmental protection in modern conditions of development of livestock
production and a way of their decision / V.G. Tyurin, LI. Kochish, P.N. Vinogradov, L.A. Volchkova //Food security and
sustainable development of agrarian and industrial complex: materials of the international scientific and practical conference.
Cheboksary, 2015. Page 524-530. (in Russ.).

[19] Tyurin, V.G. Realization of bioresource potential of the black and motley cattle against the background of
immunocorrection / V.G. Tyurin, V.G. Semenov, D.A. Nikitin /Modern problems of veterinary pathology and biotechnology in
agro-industrial complex: materials of the international scientific and practical conference, devoted to the 95 anniversary of RUP
"Institute of Experimental Veterinary Science of S.N. Vyshelessky". Minsk, 2017. Page 344-348. (in Russ.).

[20] Khakimov, I.N. Use of hormonal medicines for an intensification of reproduction of herds / I.N. Khakimov, R.M.
Mudarisov //Integration of science and practice as the mechanism of effective development of agrarian and industrial complex:
materials of the international scientific and practical conference within the XIII internat. special exhibitions Agrocomplex-
2013.Ufa, 2013. Page 282-285. (in Russ.).

[21] Semenov, V.G. Health and productivity of bulls under different modes of cultivation, rearing and fattening /V.G.
Semenov, R.M. Mudarisov, V.A. Vasilyev //"European Conference on Innovations in Technical and Natural Sciences".
Proceedings of the 1st International scientific conference. Vienna, Austria 2014. Section 9. Agricultural sciences. p.176-181.

[22] Begaliyeva D. A, Alentayev A. S., Ombayev A. M., Baimukanov D. A. Improvement of the Technology for Young-
Stock Breeding of Black-and-White Diary Cattle in the Southeast of Kazakhstan /OnLine Journal of Biological Sciences
(http://thescipub.com/abstract/10.3844/0fsp.11376), 2017, DOI: 10.3844 / ojbsci. 2017.

[23] Ombaev A.M., Alentacv A.S., Baimukanov D.A., Karataecva M., Nurbaev S. Selection of dairy cattle according to
cytogenetic status // J. News of the National Academy of Sciences of the Republic of Kazakhstan: Series of Agrarian Sciences,
No. 2 (38), March, April. Almaty, 2017. P. 18-26. (in Russ.).

[24] Alentayev A.S., Smailov S.D., Baimukanov D.A., Abdrakhmanov K.T. Productivity of the factory type "ADAL" of the
black-and-white cattle, JSC "Agro-industrial company" ADAL"// J. Bulletin of the National Academy of Sciences of the Republic
of Kazakhstan. September October. No. 5, Almaty, 2017. P. 125-140. (in Russ.).

[25] Begalyeva D.A., Baimukanov D.A., Alentaev A.S. Influence of Technology of Directly Growing Dentile Germs on
Productivity Formation // Studies, Results. Almaty: KazNAU, 2017, Ne4. P. 45 - 51. (in Russ.).

[26] Ombaev A.M., Begalieva D.A., Alentaev A.S., Baimukanov D.A. Intensive technologies of directed growth of young
dairy breeds in Akmola and Almaty regions // Research, results. Almaty: KazNAU, 2017, Ne4. pp. 166-170. (in Russ.).

[27] Amerkhanov Kh.A., Baimukanov A., Yuldashbaev Yu.A., Alentaecv A.S., Grikshas S.A., Baimukanov D.A. The
technology of beef production: Textbook (ISBN 978-601-7015-65-7). - Almaty: Publishing house "Gylym", 2017. 220p. (in
Russ.).

90X 636.2.034 : 614.91

B.I'. Cemenos', /I.A. Baiimykanos?, B.I'. Tropun®, H.H. Kocsies',
P.M. Mynapucor®, I.A. Huxurun', K.JK. Ucxan®, M.B. KanmaramGeros?, A.A. Taemnon®

'Yypamr memIekeTTik aybUIIAPYAIIBUIBIK aKageMuschl, YeGokcaps Kanackl, Uysam PecryGmukacsl, Peceit;

? Kasaxk MaJl MapyarubUIbIFbI XAHE a3bIK OHIIPICi FRUTBIMHE - 36pTTEy HHCTHTYTHI, AMaThl Kamackl, Kasakcran PecryGmukachr;
3 BeTepuHapibIK CAaHUTApUsl, THTHEHA XKAHE IKOJIOTHs OYKIJIPECeHliK FhIIBIMU — 3ePTTEey HHCTUTYThI Mackey eanackl, Peceit;
Bamkyp MemIekeTTiK arpapiblK yHUBepcuTeTi, Y ha Kanackl, bamkypcran PecnyOmukacel, Peceit;

5 Kasax yITTHIK arpapisIK YHHBEpCHTeTi , AnMath Kamackr, Kazakcran PecryGikace:

OHIM/ILIIK CATIACHI )KOHE ¥YJIAWBI OCIPY]II )KY3EIE ACBIPFAHIA
AHAJIBIK CUBIP MEH BY3AY OPTAHU3IMIHJAE O3I'EINE KOPFAHBIC

AnHoTamus. Myifizai ipi Kapa (Kapa — aja CHbIp) MaJIbIH PENpOXYKTUBTIK KACHETTEPiH JKAKCapTy >KOHE OMOIOTHSIBIK
npernapaTTapMeH OpraHM3Mre TOH €MeC KapChUIBIKTBI OeliceHIipy apKbpuibl Oy3aynpl Ooppakpuiay Kas3ipri 3aMaHFbI
300TEXHUKAIBIK FBUIBIM MEH IIPaKTUKAaHBIH ©3eKTi Maceneci Oosibin TaObuiagsl. Bypein Oekitinren PS -2 mpenapatsiMeH
canbIcThIpranzia, Saccharomyces cerevisiae amibITKbl jkacymiajgapbl jkoHe Prevention-N-A OGakTepHUHUATIK MOJKCAXapUATEP

37




Hoxknaovr Hayuonanwvroii akademuu nayk Pecnybauxu Kazaxcman

KCIICHIHIH Heri3iHAe NablHAaNFaH IpernapaTTapAbl KOJIAHYIbIH THIMIUIIN FHUIBIMH HETI3AENIM, aFalliKel peT TKipuoue
Herizinae monenneHni. JKana Ouompemaparrapmed (Prevention-N-A) kem TesnereH CHBIPIApAbIH JKOHE TYBUIFAH TOJACPIiH
ar3achlH HIMMYHOKOPPEKLHUsIIAY 3KOJIOr0 — TEXHOJIOTHSUIBIK CTpecc- pakTopiap jkaFIaibiH/a CUbIpIap/a TeJIACy JKOHe TOJAeY IeH
KEHiHrl yakpITTap/ia MMHEKOJOTHSUIBIK ChIPKATTApIbl allbIH alyFa, aj Oy3ayjapfa ThIHBIC ally jKOHE acKOPTY ar3ajapblHbIH
CBIPKATTapbIH OOJIBIpMayFa, OCINl — JKeTLTy Il BIHTAIAHIBIPAIBI, OCipy *kKoHe OopraxbUIay Ke3iHIE OHIMALTIK ITOTCHIHAIBIHBIH
TOJBIK aIUbUTyblHA MYMKIHIOIK Oepeni. ChIHaNbIl OTBIPFAH IpenapaTTapiblH KayilCi3miri eTTiH OpraHOJENTHKAIIBIK,
OMOXUMHUSIJIBIK JKOHE CIICKTPOMETPHSUIIBIK KOPCETKIIITEPIHIH OH HOTHXKENEPi OOMBIHIIA TN ICH

Tyiiin ce3nep. Cubipnap, Oy3ay, OGuompemapaTrap, TOH €MeC KapChUIBIK, TMHEKOJOTHSUIBIK KYH, PENpOAYKTHBTIK )KOHE
OHIMIITIK KACHEeTTepi.

YK 636.2.034 : 614.91

B.I'. Cemenos', /I.A. Baiimykanos?, B.I'. Tropun®, H.H. Kocsies',
P.M. Myz[apnc034, J.A. Huknrun', KK, cxan®, M.B. Kanmaraméeros?, A.A. Tiemnor®

'YyBanickas rocy1apcTBEHHas CeTbCKOXO3AACTBEHHAS aKaneMus, . UeGokcapsr, Uysamickas Pecrry6mixa, Poccns;
Kazaxckuii HayuyHO-HCCIIEA0BATENBCKUN HHCTUTYT )KUBOTHOBOACTBA U KOPMOIIPOU3BOJICTBA,
r. Anmartsl, PecryOnuka Kasaxcran;

? Beepoccuiickuii HayqHO-HCCIeI0BATENBCKIH MHCTHTYT BeTEPUHAPHOI CAHUTAPHH, TUTHEHBI H Kooruu, T. Mocksa, Poccus,
4Baun<1x1pcmix’1 rOCyapCTBEHHBIH arpapHblil yHUBEpcHUTET, T. Y da, Pecrybnuka bamkoprocran, Pocens;
SKa3axcKuil HALMOHANBHBIN arpapHblil yHUBEPCHTET, T. AnMartsl, Pecry6mika Kasaxcram;
6Tapa301<1/1171 rocyaapcTBeHHbI yHuBepcuteT umend M. X. Jlynatu, r. Tapa3, Pecybnmka Kazaxcran;

HECHEIA®HAYECKAS 3AIIIUTA OPTAHA3MA KOPOB - MATEPEW U TEJISIT
B PEAJIM3AIIMA BOCITPOU3BOAUTEJIBHBIX U ITPOAYKTUBHBIX KAYECTB

AHHOTANMsA. VYIIy4lleHHE BOCIPOM3BOJUTENBHBIX KAueCTB YEPHO-TIECTPOr0 CKOTa M peanu3alus MPOLyKTHBHOIO
MOTEHIMAla TEIAT B OTHAJCHHBIC IEPUOABI MOPANIMBAHUS W OTKOPMAa aKTHBU3aIMEH HECIeNU(PHIECKONH Pe3UCTEHTHOCTH
opraHm3Ma OuorpenapaTaMy SBJIAETCS aKTyaJlbHOH MpoOIeMOi COBpEMEHHOI 300TEXHHYECKON HAyKH U MPAKTHKH. Briepsrie Ha
OCHOBE KOMIUICKCHBIX HCCIIE[OBAaHHH HAyYHO OOOCHOBaHAa M HKCIIEPUMEHTAIBHO JOKa3aHa LeJIecOO00pa3HOCTh NPHUMEHEHUS
pa3zpaboTanHoro o6uomnpenapara Prevention-N-A Ha OCHOBE IOJICAXapHIHOTO KOMIUIEKCA JPOXOKEBBIX KJIETOK Saccharomyces
cerevisiae W OaKTEpPULMAHOTO IIperapara TPyNIbl aMHHOIVIMKO3UIOB B TEXHOJOTMH IOJYYSHUS W BBHIPAIIMBAHUS TEJSAT B
COMOCTABIICHUHA C paHee ampoOMpOBaHHBIM TpemaparoM PS-2.  VYCTaHOBIEHO, YTO HWMMYHOKOPPEKIMS —OpraHu3Ma
ITyOOKOCTENbHBIX KOPOB M HOBOPOXKAEHHBIX TEJIAT B YCIOBHSAX IIPECCHHIa 3KOJIOrO-TEXHOJIOTHYECKHX CTpecc-(haKTopoB
6uompenapaTaMi HOBOTO TOKOJIEHUS MPEAyNpeXaaeT y KOPOB TMHEKOIOTHYECKHE 3a00JeBaHHS B POAOBON M IMOCIEPOIOBOIL
HEPUO/IBI, YJIy4lllas BOCIIPOU3BOAUTEIIbHBIE KaUueCTBa, a y TEIAT — CIIOCOOCTBYET NPOoduiIakTHKE 3a00JICBaHNI OPraHOB JIbIXaHUs
U THINEBApPEHHS, aKTUBH3UPYET POCT W pa3BHUTHe, obecredmBas Ooliee MONHYIO peaaH3aluio MPOAYKTUBHOTO MOTEHIHAIa
MOJIOAHAKA B TEPHONBI MJOpAIllMBAaHHA W OTKOpMa, Mpu Oomee BeIpakeHHOM »d¢dekre Prevention-N-A. [lokazaHa
JOOPOKAUECTBEHHOCT MSICHBIX TYII II0 OPTaHOJENTHYECKHM, OHOXMMHYECKHMM M CIEKTPOMETPHYECKHM MOKa3aTelsiM H,
CJIeIOBATENBHO, 0€30MaCHOCTD HCIBITYEMBIX IIPEIapaToB.

KnroueBnle cioBa. Koposel, Tensita, 6uonpenapatsl, Hecnenuduueckas pe3uCTeHTHOCTb, THHEKOJIOTHYECKOe COCTOSHHE,
BOCIIPOM3BOJUTEIIBHBIC U IIPOYKTUBHbBIE Ka4eCTBa.

About the authors:

Semenov Vladimir Grigoryevich, doctor of biological science, professor, honored worker of science of the Chuvash Republic,
professor of department of morphology, obstetrics and therapy of the Chuvash state agricultural academy, Cheboksary, Chuvash
Republic, Russia, e-mail: semenov_v.g@list.ru;

Baimukanov Dastanbek Asylbekovich, doctor of agricultural sciences, professor, corresponding member of National Academy of
Sciences of the Republic of Kazakhstan, chief researcher of department of growing and selection of the dairy cattle of the Scientific
Research Institute of Animal Breeding and Fodder Production, Almaty, Republic of Kazakhstan, e-mail: dbaimukanov(@mail.ru;

Tyurin Vladimir Grigoryevich, doctor of veterinary sciences, professor, head of the laboratory of zoohygiene and environmental
protection of the All-Russian Research Institute of veterinary sanitation, hygiene and ecology, Moscow, Russia, e-mail:
potyemkina@mail.ru;

Kosyaev Nikolay Ivanovich, doctor of veterinary sciences, professor of department of an epizootology, parasitology and veterinary
and sanitary examination of the Chuvash state agricultural academy, Cheboksary, Chuvash Republic, Russia, e-mail:
kocyevni81@mail.ru;

Mudarisov Rinat Mansafovich, doctor of agricultural sciences, professor of department of beckeeping, private zootechnics and
animal husbandry of the Bashkir state agricultural university, Ufa, Republic of Bashkortostan, Russia, e-mail: r-mudarisov@mail.ru;

Nikitin Dmitry Anatolyevich, candidate of veterinary sciences, associate professor of morphology, obstetrics and therapy of the
Chuvash state agricultural academy, Cheboksary, Chuvash Republic, Russia, e-mail: nikitin_d_a@mail.ru;

Iskhan Kairat Zhalelovich, Candidate of Agricultural Sciences, associate professor, professor of the department "Technology of
production of livestock products" of the faculty "Technology and Bioresources", Non-commercial Joint-Stock Company “Kazakh
National Agrarian University”. E-mail: kairat@mail.ru;

Kalmagambetov Murat Baitugelovich, Candidate of Agricultural Sciences, Head of the Department of Feeding Livestock Animals,
Limited Liability Partnership “Kazakh Scientific Research Institute of Animal Breeding and Fodder Production”. E-mail:
animal feeding@mail.ru;

Tlepov Anarbek Amreevich, candidate of Agricultural Sciences, Associate Professor of the Department of Biotogi, M.Kh. Dulati
Taraz State University, Taraz, Kazakhstan. E - mail: tlepov_anarbek@mail.ru.




ISSN 2224-5227 Ne 3.2018

REPORTS OF THE NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

ISSN 2224-5227

Volume 3, Number 319 (2018), 39 — 45

UDC 551.515.3
G.T. Issanova"*®, J. Abuduwaili’, A. G. Kuanyshbekova*

'Research Center of Ecology and Environment of Central Asia(Almaty), 050060, Kazakhstan;
*Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences,State Key Laboratory of Desert and
Oasis Ecology, 818 South Beijing Road, Urumqi, 830011, Xinjiang, China;
3Al-Farabi Kazakh National University, Faculty of Geography and Environmental Sciences, Almaty, 050040,
Kazakhstan;

*Kazakh State Women Pedagogical University, Faculty of Natural Sciences, Almaty, 050000, Kazakhstan
E-mail: gul_nur.777@mail.ru, agamprit@gmail.com, jilil@ms.xjb.ac.cn

DEFLATION PROCESSES AS DUST STORMS IN
THE SANDY DESERTS OF THE SOUTHERN BALKASH REGION

Abstract. Study of deflationprocesses as dust storms are important in arid environments such as deserts. The
deserts of Kazakhstan mostly cover lowlands and extend from the eastern coast of the Caspian Sea to the piedmonts
of the Tien-Shan Mountain. Deserts are one of the major sources of dust storm activities. On the basis of
generalization and analyses of the numerous cartographic materials, meteorological observations data were identified
seats of the powerful sources of dust storms within Kazakhstan, including the Southern Balkash sandy deserts. The
Taukum, Moiynkum deserts, Ile river deltas and valleys, and southern coast of Lake Balkhash are most prone to dust
storms. The most frequent storms were observed in the Ile river valley (Bakanas meteorological station).In general,
duststorm outbreaks are common in the spring, summer and autumn seasons: April through August andApril through
September and October.

Dust storms have a great negative impact on soil conditions and they are particularly dangerous for
theenvironment.Thus, our study deflation processes as dust storms in the southern Balkhash sandy deserts has great
importance towards aiding in the prediction andmonitoring of dust and sand storms and movement patterns.

Keywords:Deflation processes, dust storms, deserts, desertification, Kazakhstan.

Introduction. Destruction of soil surfaces as a result of wind impact is mostcommonly referred to as
deflation process. This process includesremoval, transportation, and re-deposition of the soil mass.

The deflation processes are very common in Kazakhstan and it has differing soil and climatic
conditions, topography,and geology[1-4].Deflation processes in deserts and dust deposits occur dueto
physical-geographical and climatic conditions of the region[2, 5]. Theprocess is especially intensive in
areas of Aral, Caspian Seas; man-madeAralkum and southern Balkhash deserts as well as Karakum and
Kyzylkum deserts in Central Asia are the mainsource areas of deflation process as dust storms,
whichaffect the entire region [6-7]. Central Asian and Kazakhstan deserts are characterized by strong
winds, scarcity of vegetation cover, continental and Mediterranean climate with long dry summers, lack of
soil moisture, relatively low air moisture, and frequent repletion of soil and atmospheric droughts [8].
Deserts are dry fragile areas with little or no vegetation. Therefore, winds can remove sand-, silt-, and
clay-sized particles from the surface and transport them during dust and sand storms over great distances
[9]. The main persistent sources of dust storms of Central Asia and Kazakhstan are located in the large
“dust belt” that extends from west to east over the southern deserts, north of Caspian Sea deserts, Aral Sea
region (Kyzylkum, Aralkum deserts), and Southern Balkash deserts. The highfrequency of dust storms
occurs mainly in the sandy deserts, and other types of deserts where sensitive ecosystems have suffered
substantially from human impact [8, 10-11].

The vastexpanse of deserts across Central Asia experience duststorms of different frequencies,
intensities, and durations. Dueto the great variety and abundance of loose material availablefor
transportation, the frequency of dust events in Kazakhstan variesover a wide range of 5-146 days of dust
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storms per year[7, 12-13]. Almost all major sources of dust storms are located over topographical lows or
on landsadjacent to strong topographical highs, where the fluvial action isevident by the presence of
ephemeral rivers and streams, alluvial fans, playas, and saline lakes [14]. The long-term and seasonal
variability of dust storms is affected by various parameters including climate, geomorphology, and human
activities [15-17].

Dust and Sand storms are both a symptom and cause ofdesertification. Desertification due to wind
erosion (deflation process) hastouched the semi-desert and desert landscapes of Central Asiaand
Kazakhstan [18-19]. Theproblem of desertification in Central Asia is more serious;75 % of the territory in
Kazakhstan, 60 % of Uzbekistan, and66 % of the territory in Turkmenistan are prone to
anthropogenicdesertification[20]. Processes of land/soil degradation and desertification are especially
intensive in areas of Aral, Caspian seas, and southern Balkhash deserts [21]. Unsustainable land practices
and irrational use of natural (water and land) resources and environment pollution lead to land degradation
and desertification in almost every Kazakhstan region, including Southern Balkash region. Water
resources of the rivers flow to Balkashlake are mainly used for irrigation, and also for water supply and
electric energy production. Reduction and regulation of Ili and Karatal rivers flow led to the drying of
many lakes, including salty lakes in deltas of these rivers [4, 22-23]. As a consequence, the new sources of
soil deflation and sources of dust storms have appeared in the Southern Balkhash deserts that lead to high
concentration of salts and sands in the atmospheric flows. These salts and dustsprovoke deterioration of
pastures, reduction of biodiversity, salinization, and desertification of soils.

From this review, it is clear investigations of soil deflation as dust storms and desertification process
are importantand required.

Study area. The research was conducted in the southern Balkashsandy deserts. Specific features of
general lithological-edaphic conditions in the formation of Central Asian and Kazakhstan deserts are
classified into six groups as follows: sandysandy-gravel and gravel, crushed stone-gypsum, loess, clay,
and solonchak [19]. The southern Balkash deserts belong to sandy deserts. The sandy deserts are located
in southeast Kazakhstan, within vast (by size of about 70,000 km?) shallow southern Balkhash Depression.
This depression is bordered by Shu-Ili Mountains in the west, by Balkhash Lake in the north, and by
Arganty, Arharly, Saikan mountains, and northeastern spurs of Zhetysu (Dzhungar) Alatau in the east [22,
24]. Taukum and Moiynkum deserts are stretched along the left bank of Ili river; Saryesikatyrau, Bestas,
Irizhar, and Zhamankum deserts are located between Ili and Karatal rivers. Zhalkum sands are located
between Karatal and Aksu rivers (Fig. 1). Erosion processes are most intensive in piedmont areas
composed mainly of poorly cemented sandstones, loess loams, and similar ground subject to easy scouring
and weathering. After the demise of the ancient river system, the alluvial plains were gradually subject to
deflation and Aeolian dissection. Therefore, in Central Asia, most widespread are sandy deserts that were
largely formed in areas of development of ancient or modern alluvial or lacustrine—marine loose deposits
[19]. The Balkhash Depression is formed in the Neogene period. The Paleogene rocky deposits are found
mainly in the periphery [25]. The climate of the southern Balkashregionis continental, arid, characterized
by large daily and annual variations of air temperature, and high levels of solar radiation. Mean air
temperature during the coldest month (January) is —16 °C in the northern part and —5 °C in the southern
part of the plain territory. Mean air temperature during the hottest month (July) is about 20-25 °C.
Distribution of precipitation over the region is very variable: about 150 mm falls on the north, northwest
(coast of Balkhash Lake), and 200-300 mm in the southeast. Precipitations during the warm time of the
year on the plain are almost completely spent through evaporation. The biggest monthly amount of
precipitations falls during spring months (April-May) and the smallest during February and August—
September [26].

Materials and methods. Dust storm observations were made at meteorological stations located in
particular areas of interest in Kazakhstan.A long-term observation data from meteorological stations
(Taldykorgan, Matay, Kapshagai, Bakanas, Kyzylorda, Aral Sea and Zhusaly) and numerous cartographic
materials [12, 27] were used in this study for the detection of strong dust storm sources within Kazakhstan
and their causes.

For the analyses about dust storms and to show the dynamics of dust storms, the long-term
observations data of dust storms in the deserts of the Southern Balkash region from four meteorological
stations (Taldykorgan, Matay, Kapshagai, Bakanas) for the period between 1971 and 2010 were used. As

— 4) ——




ISSN 2224-5227 Ne 3.2018

well as the seasonal frequency of dust storms in the desert zone of Kazakhstan have been analyzed
according to an average number of days with dust storms in different months for the period of 1966-2003
from seven weather stations (Taldykorgan, Matay, Kapshagai, Bakanas, Kyzylorda, Aral Sea and
Zhusaly). These data were provided by the Dust Storm Climatology for Kazakhstan databases. This
database comprises the archive data collections contained in the Reference Books of Kazakhstan Climate
(2003). This database contains the monthly 39-years average number of days with dust storm for each
weather station (30 weather stations) as well as their frequencies.

Arc Map software was used as the main tool to analyze the regional distribution of dust-storm events
as well as for sketching the map of dust-storm frequency. Using this map, we may identify the sources of
dust, sand, and salt storms, and estimate their area.
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Figure 1— Sandy deserts of the Southern Balkash region

Results and discussion. A dust storm starts within Kazakhstan with a wind speed >6 m/s. The dust
storm is considered “strong” when the wind speed reaches 10—14 m/s with visibility between 500 and
1000 m. Usually such wind lasts from 3 to 12 h. “Very strong” dust storms last >12 h with wind speeds
>15 m/s and decreased visibility <50 m [12, 28].

Dust storms appear under the conditions of some critical thresholds of wind speed, topography and
soil structure when unrelated particles are <250 um, high soil dryness, and scarcity of vegetation cover,
these thresholds vary from region to region.Large areas of strong and very strong dust storms (lasting >4
days) cover mostly the western Kazakhstan and Atyrau oblasts, part of the Aktobe and Karaganda oblasts,
the northern half of the right bank of the Ertis River in thePavlodar oblast, the Ili River valley, Sam sands,
Kyzylkum sands in the territory of the Syrdarya River ancient delta, and two sources in the Shu River
valley (Fig.2). These areas are used for agricultural or industrial production. In addition, such factors as
high wind speed (exceeding 8—10 m/s), light-textured soils (soil particle size <250 um), dry soils, and
sandy deserts with sparse vegetation promote the formation of strong dust storms [29].Due to their
variable frequency, dust storms are further divided into four groups covering areas with the following
frequencies: category 1 = >4 days (19%), category 2 = 3.1-4 days (5%), category3 = 1-1.3 days over
(53%), and category 4 =<1 day (23%).
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Meteorological features (temperature and dryness) of the Southern Balkhash deserts and its landscape
with sparse vegetation are prone to dust and sand storms because winds blow the soil particles from the
ground surface very easily [30]. Dust and sand storms are common events and often happen
simultaneously with hot dry winds in the region. The number of days with deflation processes as dust and
sand storms in the Southern Balkhash deserts reaches 30—40 days (Taukum Desert) in the Ili River deltas
and valley and on the southern coast of Balkhash Lake and decreases to 10-20 days in the Saryesikatyrau
Desert and the foothills of Zhetysu (Zhungar) Alatau.The duststorm dynamics in the region are shown on
Fig.3. According to long-term meteorological data, we found areas that experience dust storms more
frequently. There are large numbers of dust and sand storms in the Bakanasweather station because the
takyr-like soils contain many silty—sand sediment and clay particles and development of agricultural
activities [22].The takyr-like soils are distributed in most areas of Bakanas and the Akdala ancient dry
delta plains along the left bank of Karatal River and the northeast outskirts of Zhusandala. The takyr-like
soils have a mostly fine structure [31].

The grain size (>100 pm) of the sands in most areas of this region belongs to the categoryof easily
deflated soils [22]. Consequently, in this region the natural landscape has a major role in the origin of dust
and sand storms.
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However, the sandy deserts of the southern Balkash region undergo intensive human activity. The
Balkash Lake is a narrow and shallow large terminal lake in southeastern Kazakhstan. In the 1970s, the
creation of the Kapshagai water reservoir and the intensive use of water from the Ili, Karatal, and Lepsi
rivers (for irrigation, electric energy production) led to the decreased in water level in Balkash Lake. Since
1970, it has been rapidly desiccated because of construction of a dam on the Ili River and water diversion
for irrigation from the major tributary and most other streams draining into the lake. As a result, a
considerable part of the land in the coastal area of the Balkash Lake undergoes soil salinization and
degradation processes. In addition, the salinity of the Balkhash lake has rapidly increased. Respectively,
reducing and regulating the flow level of the Ili and Karatal rivers led to the drying of many lakes,
including salty lakes, in the deltas of these rivers [4, 22-23]. As a consequence, new sources of soil
deflation and sources of dust and sand storms have appeared in the southern Balkhash deserts, which
haslead to high concentration salt in the atmospheric flows.These salts provoke the deterioration of
pastures, reduction of biodiversity, salinization,and desertification of soils.

Seasonal dynamics. Kazakhstan is a large region of variable geographical and climatic features;
therefore, dust- and sand-storm activities vary on annual and inter-annual scales. In general, dust- and
sand-storm outbreaks are common in the spring and summer seasons. We found two peaks among the
average number of days with dust storms in different months for the period 1966-2003: April through
June and August through September (Fig. 4). Due to the drastic increase in temperatures and high wind
speeds in the spring, desert surfaces suffer from rapid evaporation of precipitation,which together with
strong winds favors the development of dust and sand events. The Kyzylkum, Pre-Aral Karakum, and
Southern Balkash deserts are the main regions of Kazakhstan where dust and sand storms are common,
especially during the periods April through October and April through August, respectively (according to
the Aral Sea and Bakanas weather stations) (Figs.3-4). This is due to the dryness of the surface of sandy
and clayey deserts during the summer and autumn seasons along with synoptic processes, which bring
strong winds and extremely active dust storms.
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Figure4 — Monthly average frequency of storms for the period 19662003
inthe southerndesert zone of Kazakhstan

Almost 80% of the annual duststorm outbreaks in the southern desert zone of Kazakhstan are
registered during April through September with highest values in April through July (Fig.4). In addition,
the seasonal distribution, amount, and type of atmospheric precipitation significantly influence the
seasonality and frequency of dust storms.

Conclusion. The deflation process as dust storms is typical for the sandy deserts in the southern
Balkashregion with sparse vegetation cover and availabilityofeasywind-blown sand particles on the
surface. According to the variable geographical and climatic features of the Southern Balkash deserts,
storm activities vary on annual and inter-annual scales. They are common in the spring, summer and
autumn seasons.
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The sandy deserts of the region are most affected by the deflation processes as storms. The Taukum,
Moiynkum deserts, Ili river deltas and valleys, and southerncoast of the lake are most prone to dust
storms. Thisarea is the main source of aerosols, which move with windflow and have a greateffect on the
climate and environmentalsituation in the south-eastern Kazakhstan. These aerosols canseriously pollute
the air and water and lead to the soil salinizationand vegetation/soil degradation.

The Strategic Priority Research Program of Chinese Academy of Sciences (Grant No.
XDA2006030102) and National Natural Science Foundation of China (U1603242, 41471098).
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AnHoTtamus. Ilen cHsIKTHI Kyprak opTajiapja DIaHABAAYbUIIAPTYPIHAeT] NeUIAIHsUIBIK IPOLECCTEpAl 3epTTeY MaHbI3IbI.
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JEQJIANAOHHBIE ITPOHECCHI B BUJE ITBIJIBHBIX BYPbH
B ITIECYAHBIX ITYCTBIHSAX I0OKHOI'O ITPUBAJIKAIIBS

AHHoTanus. M3ydenne nedIsInuOHHBIX MPOIECCOBB BHUAE NMBIIBHBIX OyphUMEeT BaKHOCTh B apHIHBIX Cpelax, TAKUX Kak
mycteiHu. Ilycteian Ka3axctana B OCHOBHOM ITOKDBIBAIOT HU3MEHHOCTH M MPOCTHPAIOTCA OT BOCTOYHOTO MOOEPEKbst
Kacnwmiickoro mMops no npexaropuii TsiHp-11lans. OHU SBISFOTCS OJHHM W3 OCHOBHBIX MCTOYHHMKOB ITBUIBHBIX Oyph. Ha ocHOBe
00001IeHNsT ¥ aHaJIM3a MHOTOYHCIICHHBIX KapTOrpa(UuecKuX MaTepHalloB M JAHHBIX METCOPOJIOTHUECKHX HAOMIOAEeHH ObUIH
OIIpe/ieNIeHbl HCTOUYHUKU aKTHBHBIX IBUIBHBIX Oyph B Kazaxcrane, B TOM uncie B necyaHbix MycThIHsx HOxHoro IIpubankaribs.
IMecuanbie myctoiHM Taykym, MOHBIHKYM, IeNbTHI M JOJMHBI peku e u rokHoe moOepexbe o3epa bamkamr nHaubonee
MOABEPXKEHbI MbUIbHBIM OypsiM. Hanbosee uacteie Oypu Habmromanuch B noiuHe peku Ve (Mereocranuust bakanac). bypu B
OCHOBHOM BO3HHKAIOT B BECEHHHH, TETHUI U OCEHHUH MEPUOABI: C alpest MO aBryCT U C anpeds 10 CEeHTSIOPh U OKTAOPb.

IIsinpHBIE OypH OKa3bIBAIOT OOJNBIIOE HETATHBHOE BO3ZACIHCTBHE HA ITOYBEHHBIE YCIIOBUS, M OHH OCOOCHHO OIACHBI IJIS
OKpykatomer cpeasl. Takum o0pa3oM, Hamle HCCIEOBAHHE ACQIISIMOHHBIX IIPOIECCOBB BUJAE NBUIBHBIX HMEET OOIBIIOE
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RESEARCH ON THE WHEAT MARKET POTENTIAL
IN THE REPUBLIC OF KAZAKHSTAN

Abstract. The article defines potentials of wheat for the Republic of Kazakhstan. Moreover, recommendations
for developing the wheat market in Kazakhstan are offered in this work. The research purpose is to define theoretical
bases and practical recommendations that may help to use economic mechanisms for developing the agrarian sector
of the Republic of Kazakhstan. The research methodology is based on statistic, analytic, comparative and
econometric methods. The research practical significance is to define the current state of the wheat market in the
Republic of Kazakhstan. The research results show that Akmola and Zhambyl provinces hold strong positions in the
internal market of wheat.

Keywords: wheat, winter wheat, spring wheat, harvested area, yielding capacity, Kazakhstan.

The global population is expected to grow by 8.6 billion by the middle of 2030-s [1]. Moreover, the
number of people living in Kazakhstan is also expected to grow: by 2035 it may be more than 20 million
residents [2]. Therefore, in both internal and external market it is expected to observe a rise in the demand
for food commodities [3].

Growing wheat has high economic potentials as it may have many different options of usage [4]. For
instance, wheat may be used as the raw material for producing different goods and commodities, e.g.
bread, flour, etc.
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Figure 1 — The harvested area of grain in Kazakhstan by provinces in 2016.

Note: from the source 5.

The figure above illustrates that the highest harvested area in the Republic of Kazakhstan belongs to
Akmola province - 3833801.33 ha.

On the other hand, wheat has been subject to selective domestication [6, 7]. Therefore, dietary value
and bioactive components of the ancient types of the weed should have a difference with the modern ones
[8]. The figure below shows contents of fibre in wheat cultivars.
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Figure 2 — Contents of fibre in wheat cultivars, %
Note: from the source 9.

The figure above shows that the average level of fibre in the modern cultivars of wheat is around
15.1% which is nearly 162.36% higher than in einkorn. There are two examples of the ancient wheat that
have high potential for selective improvement of the modern wheat: Verna (soft wheat) and Kamut
(Khorasan wheat) [10, 11]. The figure below illustrates how much fibre was on wheat cultivars. Phenolic
acid is another important factor while considering dietary and agricultural perspectives of growing wheat.
The figure below illustrates consistence of this component for the same wheat cultivars as in the figure
above.
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Figure 3 — Total phenolic acid content in wheat cultivars, pug/g
Note: from the source 9.

The figure above illustrates that maximum content of phenolic acid for einkorn was 816 pg/g. The

figure below shows folate concentration for the same type of wheat cultivars as in two figures above.
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Figure 4 — Folate concentration in wheat cultivars, pg/g
Note: from the source 9.

The figure above illustrates that the highest average concentration of folate is in modern cultivars—

15.1 pg/g.
The figure below defines phytosterol content of four different wheat cultivars.
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Figure 5 — Phytosterol in wheat cultivars, ug/g
Note: from the source 9.

The figure above shows that the highest average level of phytosterol belongs to the einkorn — 1054
pg/g. On the other hand, the lowest minimum value belongs to the modern wheat cultivars — 241 pg/g.

The figure below illustrates concentration of alkylresorcinol for the same cultivars of wheat as in the
figure above.
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Figure 6 — Alkylresorcinol concentration in wheat cultivars, pg/g
Note: from the source 9.

The figure above states that the lowest alkylresorcinol content if found in the modern wheat cultivars
—421 ng/g on average.

The figure below illustrates how much area of agricultural land was harvested for spring wheat in
2016
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Figure 7 — The area used to harvest spring wheat in Kazakhstan in 2016.

Note: from the source 5.
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The figure above shows that Akmola province is the leader for agricultural area dedicated to
harvesting spring wheat - 3833741.33 ha. The second place is taken by Kostanay province — 3805229 ha.
The figure below illustrates the same indicator as in the figure above but for winter wheat.
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Figure 8 — The area of agricultural lands dedicated to harvesting winter wheat in 2016 for the Republic of Kazakhstan
Note: from the source 5.

The figure above shows that Almaty province had the biggest area of lands dedicated to harvesting

winter wheat in 2016 - 114018.19 ha.
The figure below illustrates how much grain was available on 1 December 2017 by types of usage in

the Republic of Kazakhstan.
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Figure 9 — Total volume of available wheat by types of usage on 1 December 2017.
Note: from the source 12.

The figure above states that 1293867 tonnes of wheat were available to be used as seeds for the first

of December 2017.
The figure below illustrates the same indicator but only for enterprises in the milling sector of the

Republic of Kazakhstan.
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Figure 10 — The volume of wheat among legal entities of the milling industry by types of usage on 1 December 2017.

Note: from the source 12.
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The figure above illustrates that 40181 tonnes of wheat were considered to be as fodder on 1
December 2017.
The figure below illustrates the yielding capacity of spring wheat in 2016.
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Figure 11 — The overall yielding capacity spring wheat in 2016 for different provinces of Kazakhstan, centner/ha.

Note: from the source 5.

The figure above shows that Zhambyl province has the highest indicator — 20.5 centners of wheat per
every hectare on average. On the other hand, the lowest indicator is illustrated by the city of Astana — 7.4
centner/ha.

The figure below illustrates the yielding capacity of wheat for 2016 in different provinces of the
Republic of Kazakhstan.
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Figure 12 — The overall yielding capacity of winter and spring wheat by provinces of the Republic of Kazakhstan in 2016.

Note: from the source 5.

The figure above illustrates that the highest crop yield in 2016 is noticed in Zhambyl province — 21.3
centners per hectare. The second place is taken by South Kazakhstan province — 21.1 centners per one
hectare. The next place is occupied by Almaty province — 20 centners of wheat is collected from one
hectare on average.

On the other hand, the lowest indicator is shown by the city of Astana, the capital of Kazakhstan — 7.4
centner/ha. The lowest indicator for the overall yielding capacity is 65.258% less than the highest
indicator

Figure 13 illustrates that the first quartile for the overall spring and winter wheat yield in 2016 for
Kazakhstan equals to 10.28795 centners per hectare. On the other hand, the third quartile for the same
indicator is 15.276 centner/ha.




ISSN 2224-5227 M 3.2018

The interquartile range for the yielding capacity of winter and spring wheat is 4.98805 centners per

each hectare.
The figure above illustrates that the value of median for the yielding capacity equals to 12.735

centners per hectare.
The figure below illustrates how much wheat was produced by agricultural cooperatives in

Kazakhstan for the period between January to September 2017.
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Figure 13 — The overall productive capacity of agricultural cooperatives in Kazakhstan for January-September 2017
Note: from the source 13.

The figure above shows that 7027 tonnes of wheat were produced by agricultural cooperatives in the
period from January to September 2017 which equals to around 185338 thousand tenge in the monetary
value in the Republic of Kazakhstan. The figure below illustrates the yielding capacity of spring and
winter wheat by different types of entities in 2016.
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Figure 14 — The yielding capacity of spring and winter wheat by types of entities in Kazakhstan in 2016

Note: from the source 5.

The figure above shows that South Kazakhstan province has the highest yielding capacity — 20.5
centners per ha. The table below illustrates macro environment analyses of the wheat industry in the

Republic of Kazakhstan.
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Table 1 — Summary of the main trends facing the wheat industry

Aspect Trend

Political On 1 January 2015 Kazakhstan has joined the Eurasian Economic Union [14]. Members of this union
are currently planning to enhance economic-political cooperation [15].

Economic Tenge, the national currency of the Republic of Kazakhstan since the end of August 2015 has free-
floating currency rate which caused its devaluation [16, 17]. The lower exchange of tenge gives the
price advantage for wheat exporters [18].

Social The population of Kazakhstan is expected to grow in the future which may increase demand for wheat
in the internal market [19, 20]. Moreover, further growth of cattle breeding and poultry sector may
increase use of wheat as fodder [21].

Technologic Development in biotechnologies opens new horizons to improve wheat cultures [22].

Competitors Russia, the biggest neighbours of Kazakhstan, is among top exporters of wheat [23]. Moreover, the
European Union has a strong agrarian sector with the system of financial, legal and scientific support
[24].

Customers The world population is expected to grow in the near future [25].

Suppliers Soil degradation, desertification, urbanization and worsening of the global ecology is decreasing the

area of arable lands for wheat [26, 27, 28].

Labour force Reforms of the President of the Republic of Kazakhstan has helped to create a new class of young and
educated specialists [29]. Therefore, it is expected to have better educated labour force in the future.

Note: from the sources 14-29.

The figure below illustrates stakeholders of the wheat industry.
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Figure 15 — Internal and external stakeholders of the wheat industry in Kazakhstan.

The figure above illustrates that internal stakeholders in the wheat industry of Kazakhstan are
shareholders, employees, higher management in agricultural entities.

In conclusion, Akmola and Zhambyl provinces have strong positions in the wheat market. Moreover,
the following actions can be taken to strengthen the wheat production in Kazakhstan:

- development of more efficient wheat cultures;

- investment in biotechnology;

- investing in the agrarian educational system;

- land recultivation;

- subsidies for farming entities.
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PROSPECTS FOR THE DEVELOPMENT
OF AGRICULTURAL GREEN TOURISM

Abstract. According to the authors, the impact of the development of green tourism on the territory of rural
areas, insofar as it is observed at the moment, as an additional type of entrepreneurial activity and economic sphere
of activity, in general, is not sufficient for the inflow of a permanent population, without which the development of
green tourism in full the same way it is impossible. At the same time, there is an increase in social and economic
benefits for the population of the rural areas of the Akmola region and comprehensive development of the territories
not only for a comfortable stay of tourists, but also for the life of the resident population of the region. Also, changes
in the main trends in the provision of rural green tourism services in rural areas and key indicators of the
development of tourist accommodation.

Keywords: green tourism, agriculture, sustainable development, potential, prospects.

Introduction. Interest in rural green tourism is high and stable in all countries of the world. However,
each country seeks to create its own national development model, inherent only in it. Green tourism can
actively develop only in environmentally friendly regions. Foreign statistics show that 35% of urban
residents of EU countries prefer annual leave in the village [1, p.84]. In Kazakhstan, this percentage is
much lower, but has a stable positive dynamics.

Against the backdrop of the rapid development of green tourism, the question naturally arises of the
role of the Akmola region in the market of these tourist services. It should be noted that the region has all
the prerequisites for intensive development of internal and external green tourism, namely:

- Features of geographical position and relief, water resources. So, on the territory of the Akmola
region there are large rivers - Chaglinka and Ishim, and there are healing lakes Balpashor and Maybalyk;

- favorable climate, low population;

- a wealth of natural, historical and cultural and recreational potentials - there are 15 specially
protected natural areas on the territory of the region, the total area of which is more than 828 thousand
hectares; there are three state national natural parks: Kokshetau, Burabai, Buiratau, Korgalzhyn State
Nature Reserve, Burabai Damu LLP, as well as the Korgalzhyn State Ornithological Reserve, listed in the
UNESCO Natural Heritage List [3];

However, over the past 5 years, the goals and objectives, as well as the forecast indicators planned by
the aforementioned program, to the Akmola region's management bodies were not fully achieved in full.
The positive trend is the last reporting period.

In accordance with this, based on the data presented, it is advisable to analyze how effectively the
Akmola oblast administration realizes its potential in the sphere of rural green tourism. To do this, let us
first of all look at the main trends in the development of rural green tourism in dynamics with the help of
the figures in Figure 1, presented below.
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Figure 1 - Diagram of the changes in the main trends of rural green tourism services
in the territory of Akmola region for the period 2013 — 2017

Thus, based on the data provided, it should be noted that over the past 5 years there has been a steady
increase in the number of tourists arriving to the territory of the Akmola region in order to obtain green
tourism services. In 2017, in comparison with the 2013 reporting period, there was an increase in the
number of adherents of green rural tourism Akmola region by 27.99%.

However, at the same time, there are 2 recessions in the analyzed period of time. The first decline in
the annual number of "green" tourists arriving in the rural part of the Akmola region occurred in 2015 and
was characterized by a decrease in the number of serviced visitors by green tourism enterprises by 11.45%
compared to the previous period. Such changes were primarily related to the rise and recovery of the
world economy and, in particular, the economy of Kazakhstan, which increased the consumption capacity
of some of the population. Tourists who choose green tourism in rural areas of Akmola region in view of
its cheapness, having access to more comfortable rest, prefer to leave the part of consumers of the
researched tourist services. The second decline is less significant in percentage terms and refers to 2017,
accounting for only 1.63% compared to the previous period.

Comparing the same change in the annual influx of "green" tourists into the rural areas of the Akmola
region with the amount of money spent by tourists, there is quite an interesting trend. Despite the almost
constant increase in the influx of tourists to the Akmola region, tourist spending on green rural tourism
services is steadily decreasing. As of the end of 2017, this decline in accordance with the 2013 reporting
period was 33.2%. A significant drop in tourist spending on rural green tourism in the region studied
began in 2015. This suggests that every year the number of tourists with an average level of income and
higher is constantly declining. In this regard, entrepreneurs engaged in green tourism in the rural areas of
the region in question are forced to focus their attention on tourists in the segment of incomes below the
average and constantly reduce prices for their services. Of course, such a factor has an extremely negative
image on the socio-economic state of the entire region and requires the adoption of measures on the part of
the region's governing bodies in the development of infrastructure and green tourism facilities in rural
areas that can attract a more affluent segment of tourists.

In addition to researching the basic trends in the development of green rural tourism in the Akmola
region, it is also expedient to analyze the main indicators of the development of green tourism tourist
places in the rural areas of the Akmola region for the period 2013 - 2017, which are shown using the data
in Table 1.

Based on the data presented, it should be noted that, at the end of the analyzed period, there is an
increase in virtually all indicators of the development of green tourism tourist accommodation in rural
areas of the Akmola region, except for the provided bed-days, which decreased by 55.99%. The reason for
such changes is related to the main factor that reduces the demand for rural green tourism, as described
above.

At the same time, there is an active development of tourist infrastructure in the aspect of tourist
reception places in rural areas of the Akmola region. There is also not only an increase in existing places
of reception, an increase of 59.32% over the past five years, but an expansion of existing ones.
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Table 1 - Analysis of the main indicators for the development of tourist accommodation
for green tourism in the rural areas of the Akmola region for the period 2013 — 2017
Index 2013|2014 | 2015|2016 | 2017 | Absolute. jRate of
deviation. | increase
Number of placements, units. 118 163 179 179 188 70 159,32
Number of rooms, units 1179 1523 1620 1554 1618 439 137,23
One-time capacity of accommodation, beds | 4172 5087 5382 4959 5178 1006 124,11
Number of rooms given, units 64080 66389 67740 46685 67885 3805 105,94
Brought to bed 396173 229880 237122 177215 174336 -221837 44,01
gcezl;;))zzzcy of places of accommodation | - ) 27,13 23,29 49,47 49,46 32,45 290,77

The creation and development of recreation areas (places) and the reception of tourists directly
depends on the level of development of the tourism destination in the region. In accordance with this,
consider the development trends of recreation areas for tourists of green tourism in rural areas of the
Akmola region by regions using Table 2.

Table 2 - Trends in recreation areas for green tourism tourists in rural areas

of Akmola region by region for the period 2013 - 2017

Name of rural region 2013 2014 2015 2016 2017 Absolute. Rate of
deviation. increase
Kokshetau - - -
Stepnogorsk - - - - - - -
Akkol - - - - 1 1 -
Arshaly 3 5 5 5 5 2 166,67
Astrakhan 1 1 1 1 1 0 100,00
Atbasar 1 1 1 1 1 0 100,00
Bulandy - - - - - - -
Burabay 79 121 133 127 131 52 165,82
Enbekschilder 1 1 - 2 - -1 -
Ereimentau - - - - - - -
Esil - - - - - - -
Zhaksy 6 6 6 - 6 0 100,00
Zharkain 1 - - 6 1 0 100,00
Zerendy 11 12 15 - 22 11 200,00
Korgalzhyn 3 4 3 16 3 0 100,00
Sandyktau 4 6 6 3 5 1 125,00
Tselinograd 4 4 6 6 10 6 250,00
Shortandy 2 3 3 9 3 1 150,00
TOTAL 118 163 179 179 188 70 159,32

To get a more vivid picture of the development of green rural tourism in the rural regions of the
Akmola region, we will map the structure of the availability and change in the number of recreation areas
for tourists by regions using figure 2.

Thus, on the basis of the data presented, it should be noted that the most developed from the point of
view of rural green tourism of the Akmola region, throughout the analyzed period, can be considered the
Burabay region, which is the undisputed leader of the industry in question. The second place is shared by
the Astrakhan and Tselinograd regions. In other regions, green rural tourism is practically not developed

and is in its infancy.

Let's investigate the preferences of tourists of green rural tourism of Akmola region and their changes
in the type of preferred recreation in the areas of rural tourism. Visually, the data for the analysis are

presented in Table 3 of this paper.
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Figure 2 - Diagram of the change in the structure of recreation zones for green rural tourism tourists
by region for the period 2013 — 2017

Table 2 - Analysis of preferences of tourists of green tourism in the Akmola region and their changes in the type of preferred
recreation in the areas of rural tourism

2013 | 2014 | 2015 | 2016 [ 2017 | Absolute.
Type of recreation area deviation Rate of
yp Number of tourists accepted increase, %

Bungalow, cottage 828 894 2468 1234 1281 453 154,71
Tourist base 44 200 - - - -44 -
E:;Efl)(f"r children, sanatorium and | 3¢, 7, 23766 | 19200 | 47314 | 31883 | -6389 83,31
Holiday hotel 3165 3488 3253 3245 3885 720 122,75
Holiday House 171 104 67 666 1178 1007 688,89
Rural houses (chalets), small houses | 18517 24587 22241 20742 31073 12556 167,81
Camping 2703 240 310 290 560 -2143 20,72
Other types of accommodation 3845 9076 7685 14170 16372 12527 425,80

The greatest growth was shown by the preferences of tourists regarding holiday homes, as the most
comfortable type of green tourism for most, having increased almost 6 times. The growth of preferences of
"green" tourists visiting the rural areas of the Akmola region with a tourist purpose, as well as there was a
rest in respect of boarding houses, amounting to 22.75%, as well as bungalows and cottages, making
54.71% and other types of green tourism - 3 times.

At the same time, it should be noted the decrease in consumer preferences of "green" tourists with
respect to tourist services provided by camping, namely by 79.28%, children's and sanatorium-health
camps by 16.69%. Demand of "green" tourists to the services of recreation centers located on the territory
of rural areas of Akmola region for the last 5 years has absolutely come to naught.
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To get a more complete picture of the preferences of "green" tourists in the rural areas of the Akmola
region, let's consider clearly the structure of such and its change using figure 3 of this work.
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Figure 3 - Diagram of changes in the structure of preferences of "green" tourists in rural areas
of the Akmola region by types of stopping places for overnight (recreation areas)

Based on the presented data, it can be noted that rural houses, small rural houses, bungalows and
cottages are the undisputed leader among the "green tourists" of rural areas of the Akmola region. The
main part of tourists also chooses these recreation zones due to the fact that in rural areas of Kazakhstan
the majority. All other recreation areas are relatively small.
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AYBUIIBIK /KACBLJI TYPU3M JAMYbIHBIH KEJIEHIET'T

AHHOTanusi. ABTOpIapblH OWbl OOMbBIHIIA, OpHAJaCKaH ayMarblHa Kapai »Kachll TYpU3M aybUl aiMaKTapbl-
HBIH, OHEPKACINTIK KbI3MET ITeH SKOHOMHKAJIBIK ayMaKThIH JaMybIH/Ia TUTI3€TiH YJIeCiHe KapaMacTaH, OJ 3 aJliblHa
OHBIH OpKEHJEYIHE KaXeT TYpPaKThl TYPFBIHIAPABIH arbIMbIH KaMTaMachl3 eTe ajMaiiael. Anaiiza Axmona
OOJIBICHIHBIH ayblJl ayMarbIHAAFbl TYPFBIHAAPHI YIIIH >Kacalblll JKaTKaH oJIeyMEeTTIK-dKOHOMHKAJBIK YpAiCTepAiH
OHTaHNbl eciMi Oaikamynma. O >kargail TeK casxaTIIBUIAPABIH Kelyi YIIiH FaHA eMeC, TYPFBUIBIKTHI XallbIKTHIH
KOJIaHJIBI eMip Cypyi YIIiH >kacanbin oTelp. COHBIMEH 0ipre aybUIIBIK JKAChUI TYPU3MHIH HETI3Ti KBI3MET KOPCETy
TEHJICHLIMSIIApBl MEH casXxaTIIbUIapsl OPHAIACTRIPYFA apHAFAH OPBIHAAPBIH 1aMy KOpPCEeTKIlIl 3epTTeN .
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HNEPCIIEKTUBbBI PABBUTHUSA CEJBCKOI'O 3EJIEHOT'O TYPU3MA

AHnHoTanus. [To MHEHNIO aBTOPOB, BIUSHNE Pa3BUTHUS 3€IEHOTO TypU3Ma HAa TEPPUTOPHHU CEIbCKUX PAHOHOB, B
TOM 00bEME, B KOTOPOM OHO HAOJII01aeTCsl Ha JaHHBI MOMEHT, KakK JIOTIOJHUTEIBHOTO BU/Ia TIPEIPUHUMATEIECKON
JACATCIBPHOCTH U 9KOHOMHUYECKOMH C(l)epbl JACATCIBHOCTHU, B 06]_IleM, HE IOOCTATOYHO I MNPHUTOKA IMOCTOAHHOI'O
HaceleHus, 6e3 KOTOporo pa3BUTHE 3eIEHOI0 TypU3Ma B MOJHOI Mepe Tak e HeBO3MOXKHO. [Ipu 3ToM oTmeuaercs
POCT COLMATLHO-9KOHOMHYECKHX Onar Juisi HAacelICHHsl CEJIbCKHX TEPPUTOPHH AKMOJIMHCKOW 00NacTh M BCECTO-
poHHee 00yCTPOHCTBO TEPPUTOPHI HE TOIBKO AJIsl KOM(MOPTHOTO NPeObIBaHMS TyPUCTOB, HO M XH3HU MOCTOSHHOTO
HaceJeHHs JaHHOTO pernoHa. Tak e ObUIM HcCileoBaHbl M3MEHEHHSI OCHOBHBIX TEHCHIMH NPEIOCTaBICHUS YCIIyT
CENBCKOTO 3eNIEHOTO TypH3Ma Ha CEIbCKOW TEPPUTOPHH M OCHOBHBIX IOKAa3aTeled Pa3BUTHS MECT Pa3MEICHHUS
TYPHCTOB.
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SOME PECULIARITIES OF SOCIAL INSURANCE IN EUROPE
(ON THE EXAMPLE OF GREAT BRITAIN,
GERMANY AND SWEDEN)

Abstract. In thisarticle we would like to research theEuropean experience in the field of regulation of the social
insurance system, mechanism of ensuring interests of all sides in functioning of this system, organization of
voluntary pension savings. There are some peculiarities and special characteristics of the social insurance in the
different European countries, such as equal contribution, equal pension and grant. Today the pension system of Great
Britain, Germany and Sweden is presented by the multilevel system of pensions, which consists from:

1. state;

2. professional;

3. additional (personal pension insurance).

The system of European pension insurance provides issue of old-age pensions, disability and occasion of loss
of the supporter, sick pays, unemployment, pregnancy and childbirth, labor mutilation or occupational disease,
funeral grant. Contributions to the national system of social insurance are paid by the employer and the worker, or
independently by the people in case of self-employment or lack of the constant place of work. Insurance through the
enterprises (production social insurance) belongs mainly to the system of provision of pensions and temporary
disability benefits. The businessmen, who are carrying out production,usually receive the social insurance tax
benefits.

Keywords:pension insurance, social risks, social payments, retirement age, insurers, employers, social fund,
pension savings, fixed contributions, pension system.

In our article we would like to explore some peculiarities of social insurance in Europe (on the
example of Great Britain, Germany and Sweden),extent to which those in need of income support, the
unemployed and others not in work in particular, are both entitled to social benefits and in receipt of them
as well as the adequacy of the benefits concerned in the sense of providing an acceptable level of income.
The economic and financial crisis, which has now affected most parts of Europe for the past 5 years, or so
and which has seen unemployment rise to high levels in many countries and attempts by governments to
contain the upward pressure on social welfare expenditure has given added importance to this issue. The
analysis focuses, in particular, on those of working age with income 60% of the median, which is the
conventional indicator of those at risk of poverty. These are not necessarily the people to whom social
support is directed in EU Member States. Even though minimum income schemes intended to prevent the
income of households from falling below a particular level operate to varying degrees in all countries, the
level in question is not typically the same as defined for the indicator and will tend to take account of other
resources available to the household in addition to their annual income. While such resources, in the form
especially of accumulated savings, are difficult to identify from the data available, it is possible to
distinguish those households which appear to be materially deprived and which, accordingly, can be
assumed to have limited access to other sources of purchasing power to supplement their income.

The central concern, therefore, is with those aged 18-59 with (equalized household) income the at-
risk-of-poverty threshold and who live in households identified as being materially deprived, according to
the indicator. It should be noted that the age group is defined to exclude those below 18, most of who are
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children or if not in full-time education or initial vocational training, and those over 59, many of whom are
retired and in receipt of pensions. It should also be noted that although not identified explicitly almost all
children at risk of poverty are implicitly covered too insofar as they have parents in the 20-59 age group.
These are divided further to distinguish those with income below 40% of the median and who with income
closer to the threshold at 40-60% of the median. The key issue examined is the relative number of the two
groups who are not in receipt of social benefits intended to provide support to those with low income - or
more precisely; those who report not being in receipt of such benefits - and who, accordingly, appear not
to be assisted by the social welfare system. The characteristics of the people in question are then
investigated, along with those, who are in receipt of benefits but for whom the amount received is not
enough to raise their income above the two thresholds defined, the aim being to try to identify why this is
the case [1, P.45].

There are four potential reasons:

-lack of coverage by design (individuals and households are excluded from benefits, because they fail
to meet the eligibility conditions, even though they may be in need of support);

-support provided fails to ensure that income is above 60% of the median or even 40% of the median;

-failure on the part of households to claim the benefits they are entitled to;

- problems with the income data in the sense that they fail to reflect the true amount of resources that
households have available to spend.

The last is a particular possibility in respect of the self-employed, whose income is taken to be
equivalent to their net trading income, which in many cases, especially in respect of small businesses, is
likely to understate the resources they have access to. This is not only because of a tendency to under-
report income, especially if what is reported is based on tax returns but, also because the trading costs
reported may well include some personal expenditure, which for the non-self-employed would be met
from their net income. While the data doesn’t not indicate directly, which of the other three possible
reasons for the income, the thresholds identified are at work, they, at least, enable the characteristics of the
households concerned to be distinguished, which can then be checked against the regulations, governing
entitlement to benefits and the level of these. Examining these data is, therefore, a necessary first step to
assessing the relative importance of these various reasons and, accordingly, the nature and extent
limitations of the social welfare system in place.

The Labor Force Survey (LFS) provides a further insight into the possible reasons for income
thresholds in respect of the unemployed. While it does not include data on household income, it does
include data on the unemployed in receipt of benefits, together with details of their previous employment.
This, accordingly, enables them to be distinguished in terms of the reasons, why they left their job and
their professional status at the time, both of which can potentially affect their eligibility for benefit. The
analysis begins with an examination of the scale of the problem, by identifying the relative number of
people of working age in each country with income below 60% of the median and below 40% and the
proportion of the total population with these levels that they account for [2, P.17].

In 2010, just over 16% of people aged 18-59 had disposable income below 60% of the median in the
EU - slightly over 17% in the EU13 and 16% in the EU15. Of these, a little more than half had income
below 40% of the median, the relative split being much the same in the EU13 as the EU15. The relative
number of people in this age group with income below 60% of the median, however, varied from 22% in
Romania and over 20-21% in Greece, Spain, Latvia and Lithuania to 10-11% in Cyprus, Austria and the
Netherlands and less than 10% in the Czech Republic. The proportion with income below 40% of the
median varied even more widely, with most of those with income below 60% of the median having
income below 40% in most of the countries where the former was largest and a minority in countries,
where it was lowest. The proportion with income below 60% of the median increased between 2008 and
2010 - a period of economic recession - in all but two Member States, Luxembourg and the UK, the size
of the increase ranging from almost 4 percentage points in Spain and around 3 percentage points in
Slovakia to under 0.5 of a percentage point in Sweden, Germany and the Great Britain.

Focusing on those aged 18-59 with low levels of income, the first step is to examine the extent to
which this income comes from self-employment, given the possibility Employment, Social Affairs and
Inclusion The coverage rate of social benefits February 2014 that this understates their true income in
terms of purchasing power and the standard of living it can support. It is also relevant to consider the
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relative number of people, reporting negative levels of income, which can be the case either because they
are self-employed or make trading losses or because the taxes they pay exceed the income for the year in
question. Either way, the income reported is clearly not a measure of their purchasing power. In the first
case, trading costs may include a large amount of personal expenditure and/or may follow many years of
trading profits, in the second case because high tax levels could denote a high level of income in the
preceding year, or years. Accordingly, the fact that household disposable income in any year can be
negative highlights the fact that annual income is not necessarily a good measure of long-term income and
the command over resources that households enjoy.

Most of these countries also had a relatively large proportion of households reporting negative ‘other’
- non-self-employment - income, which implies that the taxes paid in the year exceeded the gross income
received. It further implies that the income in previous year(s) may have been relatively high - though not
necessarily - which suggests that their access to resources and spending power may have been greater than
other households with income below 40% of the median.

Beveridzh’s modelof social insurance in the Great Britainexistssince 1942 on the basis of the report,
prepared on the instructions of the government by Beveridzh. At the same time it should be noted that
inclinations of social insurance in England were known since 1911, when insurance due to illness has been
entered and disability it is possible to refer the following which was key separate the features of the social
insurance, entered by Beveridzh, from which are relevant and today:

A) equality of citizens in questions of social assignments, irrespective of social risks, financial
position inherent in the specific individual;

B) equality practically all social payments - doles, disability pensions, pensions on achievement of a
retirement age, grants or so-called grants to vocational training, etc.;

C) accounting of comprehensive family income;

D) obligation of the social contributions insured, carried out by insurers, employers and the state;

E) formation of the uniform social fund separate of the state budget [3, P.222 ].

Most we accept the English experience in the field of regulation of system, the mechanism of
ensuring interests of all interested sides in functioning of system and also the organization of voluntary
pension savings. It is expressed in characteristics of the approach to social insurance.The Concept of
social insurance, offered by the English scientist Beveridzh, has received the legislative embodiment in the
Act of National Insurance in 1946 “for an equal contribution, equal pension and grant”. However, in 1988
the system has undergone global adjustment where the main social benefits (old-age pensions and
disability, doles) have to be the public benefits. For this purpose it is necessary that their financing was
provided at the expense of the fixed contributions, and the sizes were defined in an identical size.

The system of national pension insurance provides issue of old-age pensions, disability and on the
occasion of loss of the supporter, sick pays, unemployment, pregnancy and childbirth, labor mutilation or
occupational disease, grant to burial. Contributions to the national system of social insurance are paid by
the employer and the worker, or independently in case of self-employment or lack of the constant place of
work.

Pension insurance in the National system of social insurance includes two types of pensions:

A) basic state pension which is paid in the established (identical) size for all insured having income
above the established lower mark of income (since which insurance premiums are raised) and which made
appropriate contributions to the National system of insurance (or received release from them payments
during the periods of unemployment, diseases);

B) insurance additional or professional state pension (over basic pension), which size is established in
proportion to the size of average income of the recipient for the entire period of his professional activity
Fund of national insurance of Great Britain is created at the expense of contributions of workers,
businessmen and state grants. Contributions to needs of social insurance are differentiated depending on
the class.

As noted above, although there is no direct way of identifying the access of household with low
income to other resources, and accordingly their spending power - or lack of it - the indicator used to
denote material deprivation provides some guide to this. Focusing on those reporting positive income, this
indicates, first, that the proportion of the people living in households with income below 40% of the
median in 2010 was smaller for those reporting income from self-employment than for those with no
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income from this source. This was especially so in the EU15 countries - the only exceptions are the
Netherlands and Sweden, where the proportions and the number of people concerned are relatively small -
so tending to confirm the possibility noted above that for the self-employed, the income they report (i.e.
their net trading income) is not in many cases a good indicator of their spending power. In most of the
EU13 countries, however, there is much less difference: the main exceptions are Poland, Slovenia,
Hungary and Slovakia; the materially deprivation rate was higher for those with self-employment income
than those without [4, P.57].

Having distinguished the households with low levels of (positive) income indicated as being
materially deprived, the next step is to examine the extent to which they are in receipt of social benefits
and accordingly receive income support from the social security system in place. In 2010, some 70% of
those aged 18-59 living in the households concerned, with no income from self-employment, received
unemployment benefits, social exclusion benefits, housing allowance, disability benefits or pensions or
some combination of these. In the EU on average, the figure was 72%, some 6 percentage points above
that in the other countries. The coverage rate, however, varies markedly between countries. In Greece,
only just over a quarter (28%) of the people in the households concerned was covered, much less than
anywhere else, while in Cyprus, the proportion was only 30%. In all the countries, the coverage rate was
over half, though in Bulgaria, Romania and Luxembourg, less than 60% and in Poland and Portugal, less
than two-thirds. By contrast, in Slovakia, Slovenia, France and Finland, the rate was over 85%. In these
countries, therefore, only a relatively small proportion of the people living in the low income households
identified were not in receipt of benefits. Nevertheless, it was still the case that the benefits they received
were not sufficient to raise their income to above 40% of the median. In the EU, most of the people
concerned received unemployment benefits, while in the different countries, more received social
exclusion benefits than unemployment and almost as many were in receipt of disability benefits or
pensions as were in receipt of unemployment benefits. This to some extent reflects the underlying causes
of low income in the two country groups, unemployment being the most important cause in many EU
countries, much more so than in the USA. This is particularly the case in Germany, Great Britain, Sweden,
entitlement to benefit applies only for the relatively short period and significant number of the
unemployed then becomes dependent on social allowances and housing allowances for support.

Accordingly, the social security system in all Member States succeeded in covering more of those,
who appear to have been the most in need of support than others with low income, which suggests that the
transfers made were targeted relatively effectively, though still leaving a significant number in many
countries without support, at least, in monetary terms. It also lends weight to the approach adopted here of
identifying those most in need of support.

Pension insurance in the National system of social insurance includes two types of pensions:

A) basic state pension, which is paid in the established (identical) size for all insured having income
above the established lower mark of income (since which insurance premiums are raised) and which made
appropriate contributions to the National system of insurance;

B) insurance additional or professional state pension (over basic pension), which size is established in
proportion to the size of average income of the recipient for the entire period of his professional activity.
Fund of national insurance of Great Britain is created at the expense of contributions of workers,
businessmen and the state grants.

Summing up the results of the characteristic of the organization of system of social insurance in Great
Britain it is possible to note a large number of the positive moments:

1. Existence of multilevel pension system,;

2. Rigid differentiation of contributions to social insurance on classes;

3. Financial participation in formation of fund of national social insurance of the state, employers and
workers;

4. Possibility of a delay and also possibility of early retirement;

5. Existence of tax preferences at additional personal social insurance of workers.

Bismarck’s social insurance model has received system completeness in the Federal Republic of
Germany. The modern system of social protection of Germany consists of four parts:
- obligatory social insurance;
- additional provision of pensions, realized by the enterprises employers;

— (4 ——
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- personal pension insurance;

- institute of social pensions.

The main role in the German system of social protection belongs to obligatory social insurance. It is
possible to refer independence of the state budget and self-government to the distinctive advantages [5,
P.58]. The special place in the system of social insurance of Germany is taken by pension insurance,
which covers all types of material security in cases of temporary disability, pregnancy and childbirth, on
an old age and disability, at loss of the supporter, delivery of health care by the worker, including payment
of drugs, unemployment, family grants and some other types of the social help.

Insurance premiums in Germany are paid insured and businessmen in equal shares. The sizes of
insurance tariffs represent the total value of the insurance premium paid insured and the businessman from
the salary of the worker. Earnings for charge of insurance premiums and payment of grants are limited to a
certain maximum.

In the conclusion we would like to stress, that one more important compound pension system of
European countriesis the institute of social pensions and the monthly allowances provided on the basis of
check of needs is.The German model of social insurance and provision of pensions is characterized by
democratic character of management, transparency of financial flows, and the noncommercial nature of
the insurance companies, which are under the state legal and financial control. In Germany there is no
concept “maximum and minimum” the size of pension.
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A.A. Kycaunoa, B. KoznoBcku

EYPOIIAJAFBI OJIEYMETTIK CAKTAH/BIPY IbIH KEMBIP EPEKIIEJIKTEPI
(YJIBIBPUTAHUA, T'EPMAHUSA )KOHE HIBENIUA MBICAJIBIHIA)

AHHOTanusl. 3eiiHETaKbIHbI CAKTAHIIBIPY, SJICYMETTIK TOyeKelaep, dJIeyMETTIK TeseMep, 3eHHeTKepIliK xKac,
CaKTaHyIIbLIAP, XKYMBIC OepyIIIiep, AICyMETTIK KOp, 3eHHETaKbl KOPJIAHBIMbI, TUSHAKTAJIFAH )KapHaIap, 3eHHeTaKbl
KyHeci. by aieyMeTTik cakTaHABIpyFa KaThICThI alipbIKIIa TOCUIAEMEIe CHUIIaTTala (bl: «3€HHETaKbl MEH JKOpAEMaKbl
yuriH TeH xapHa».Kazipri tagma ¥Yneiopuranus, ['epmanus sxoHe IlIBerusHbIH 3eHHETaKBI KyHeci KONIeHrei
3elHeTaKpl JKyleci peTiHge Oenrii, OHbIH KypaMbIHa Kipei:

1. MEMJICKETTIK;

2. Kaciou;

3. KochIMIIIa (JKEKe 3eHHETaKbUIBIK CAKTAHIBIPY).

¥YATTHIK 3eifHeTaKbIMEH KaMCHI3TaHIBIPY JKyHeci KapTTBHIK, MYTEIEKTiK MeH 3eWHETKEePIiK, achIpayIIbICHIHAH
aiipputy OOMBIHILA, all KOPAEMAKbl ChIPKAT, )KYMBICCBI3/IBIK, KYKTUIIK 1eH 0ocaHy, eHOEKKe KapaMChI3IbIK HeMece
KociOu aypy, kepiiey OObIHIIIA KAMTaMachl3 eTe/l.ONeyMETTIK CaKTaHIBIPYAbIH YITTHIK JKYHECi KapHaHbI JKYMBIC
Oepymri koHE KbI3SMETKEp 631 HeMece ©3iH-631 JKYMBICIIEH KAMTBIFaH HeMece TYPAKThl JKYMBIC OpHBI OoilMaraH
xarnaiina reneini.Kocimopeinaap xkesici OOMbIHINA cCaKTaHABIPY (OHIIPICTIK SJIEYMETTIK CaKTaHIbIpy) HeEri3iHeH
3eHHeTaKbUIap JKOHE YaKbITIIAa EHOCKKE >KapaMChI3/IbIK OOMbIHIIA >KOpAEeMaKbl KyieciHe jkaTajbl.OHAIpiCTIK
QJIEYMETTIK  CaKTaHIBIPYIbl  JKY3ere  achIpaThlH  KOCIMKEepJiep  aWTapibIKTail — CaJbIKTBIK  KCHUIMIKTEP
ananpl.3eHHEeTaKbIFa MIBIKKAHHA KEHWIiHT1 KMHAKTAIFaH KapakaT >KYMBICIIBIFA PEHTTIK Kipic peTiHae OipTe-0ipTe
TeJICHE .

Tyiiin ce3nep: Eypomnansik Toxipuode xyieHi peTTey, 0apiiblK MyUIeNi TapanTapAblH MyLeIepli KaMTaMachi3
€Ty TeTITiHZAeT] XKYiHe KbI3MeTi, COHIai-aK 3eHeTaKsl KOPJIaHBIMBI YHBIMAACTHIPY CalACBIHAA €H KOJAaWIbl OOJBITT
TaOBLTAJIBL.
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HEKOTOPBIE OCOBEHHOCTHU COIIMAJIBHOI'O CTPAXOBAHMUS B EBPOIIE
(HA ITPUMEPE BEJIMKOBPUTAHUU, TEPMAHWN U NIBEIIUN)

AnHotanus. EBporeiickuii onmeiT Hamboyiee mpuemiieM B 00JAaCTH PETYIMPOBAHUS CHUCTEMBI, MEXaHH3Ma
o0ecrieueHHsT HHTEPECOB BCEX 3aMHTEPECOBAHHBIX CTOPOH B (DYHKIIMOHMPOBAHWU CHCTEMBI, a TAK)KE OPraHU3aIluN
JIOOPOBOJIFHBIX TICHCHOHHBIX HAKOIUICHHHA. DTO BBIPaXKaeTCs B XapPaKTEPHBIX OCOOCHHOCTSIX CaMOro MOJXO/Aa K
COLIMANIEHOMY CTPaXxOBaHHIO: «3a paBHBIA B3HOC, paBHYIO TICHCHIO U mmocobuey. Ha cerogHAmHuil 1eHh ICHCHOHHAS
cucreMa BemukoOpuranun, ['epmanun u [lIBenmn mpepcraBieHa MHOTOYPOBHEBOH CHCTEMOH ITEHCHIA, KOTOpas
COCTOMT M3:

1.rocynapcTBEHHOI;

2. mpo(heCCHOHATLHOM;

3. IONOJHUTENHLHON (JJMYHOE TIEHCHOHHOE CTPaXOBaHNUE).

CucremMa HaIlMOHAJIBHOTO IEHCHOHHOTO CTPaxOBaHUS MpelyCMaTpHUBaeT BbAAady IEHCHM IO CTapoCTH,
HHBIMIHOCTH U IO CIYYar0 MOTePH KOPMMUIIBLIA, TOCOOMI 110 O0Jie3HH, Oe3paboTuile, OEPEMEHHOCTH U POAaM, 110
TPYJOBOMY YBEUBIO WM MPOo(ecCHOHATFHOMY 3a00JIeBaHUIO, TTOCOOMe Ha morpebeHre. B3HOCH B HALIMOHAIBHYIO
CHUCTEMY COIMANBEHOTO CTPAaXOBaHHS YILIAUYUBAIOTCS PabOTONATENIEM U CAaMAM PAOOTHHKOM, WJIH CAMOCTOSTEIIFHO B
cllyd4ae CaMO3aHSTOCTH WM OTCYTCTBHS IOCTOSHHOTO MecTa pa0oThl. CTpaxOBaHHE IO JUHHW TNPEATIPHATHN
(TIpOHM3BOACTBEHHOE COMMAIFHOE CTPAXOBaHKE) OTHOCUTCS TTIAaBHBIM 00pa3oM K CHCTeMe IEHCHOHHOTO 00eCTIeueHHs
W TIOCOOMHA IO BpeMeHHOW HerpynocmocoOHocTH. [IpennmpuHIMATENH, OCYIIECTBIIONNE IPOU3BOICTBCHHOE
COLIMANIEHOE CTPaXxOBaHME, MOJTYYalOT 3HAYHTENbHBIE HAIOTOBBIE JBroTHL. OOpa3oBaBIImecs cOEpeKeHHS IOCIe
BBIX0/Ia Ha TICHCUIO IIOCTETIEHHO BHIIJIAYUBAIOTCS PAOOTHUKY B Ka4eCTBE PEHTHOTO JOXOJA.

KiioueBble c¢JjI0Ba: TICHCHOHHOE CTPaxOBaHHME, COLMAIbHBIE PUCKH, COLMAIbHBIE BBIIIIATHI, MTEHCHOHHBIN
BO3PACT, CTPaxOBaTENM, PabOTOAATEIM, COLUANbHBIA (DOHI, NCHCHOHHBIC HAKOILICHHS, (UKCHPOBAHHBIC B3HOCHI,
[MEHCUOHHAS CHCTEMA.
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THE PROSPECTS OF ADAPTATION AND DEVELOPMENT
OF FINANCIAL ACTIVITY OF ISLAM BANK OF DEVELOPMENT
IN THE RUSSIAN FEDERATION AND TATARSTAN
IN THE CONDITIONS OF ECONOMIC SHOCKS

Abstract. The Islamic economic system recognizes as the private property, based on the personal labor, public-
state and cooperative. A basis of productive activity work was considered. Deprivation of property is inadmissible,
except the extreme cases, condition of payment of full-sizeand fair compensation. In Islamic economic system banks
perform the same function as in traditional western: compensation of negative factors of the financial markets, spatial
and temporary demand and offer, distortion of information. Function of banks also consists from ensuring work of
the national payment service, providers and financial mediation. The first and main distinctive feature of tools of
Islamic bank from traditional consists in its fundamental divergence with the work of the western bank in financial
mediation. Carrying out the role of the financial intermediary, any bank accumulates money of investors, which
didn’t used by their managers, and forms the liabilities in the source of finance. In Islamic model process happens
slightly more difficult. The investor and the borrower, for instance, act as the agent and the principal respectively.

Keywords:securities market sukuk, investment market, insurance market takaful, financial services, financial
institutions Islamic business structures, consulting, trainings, Islamic finance, issue, banks.

The potential possibility of financial and investment activities of Islam Bank of Development in the
Russian markets can develop in three directions:

- securities market sukuk;

- investment market;

- insurance market takaful.

Diversification of security of the Russian Federation issues of securities the sukuk, the most effective
strategic program in securities market of the Russian Federation. Infrastructure of subjects of securities
market of the Russian Federation is very difficult system of interaction between many institutions (see
Figure 1). Difficult process of regulation of securities market in the Russian Federation carries outnot only
public authorities, but also the self-regulating bodies and various associations and societies. In 2010 in the
Russian Federation the non-profit organization namedthe Fund of Development of Islamic Business for
Acceleration of Developments, Strengthening of Islamic Financing in the Russian Federation was created.
FRIB providesthe financial institutions by the following services:

- design and realization of Islamic financial services;

-organization of Islamic financial institutions;

- support financial Islamic business structures;

- consulting and trainings on Islamic finance;

- conducting examination on Islamic financial products;

- development of communications with Islamic financial bodies of regulation of business;

- choice of business partners and investors;

- organization and structuring issue sukuk.

Sukuk is classified as the alternative certificate of securities of equal cost, which certifies possession
share of the property and the right to income from the realized investment project. Sukuk in the Russian
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Federation doesn’t need serious amendments of the law on securities to the Russian Federation; so it has
the character of security and intended for temporary placement of assets in the market. Sukuk in the
Russian Federation is dictated by the complicated geopolitical conditions in the market and for the
realization of providing the 28th article of the Civil Code of the Russian Federation about the right to
religion of the citizen of the Russian Federation (see the figure 1).

The Russian
Securities Market

State bodies of Self-regulating Public

executive power organizations organizations

National
Association of
Participants

Supreme executive
authorities

Professional
Association of
Registrars

= Federal Service

Ministry of Finance

Association of bill
market

of the Russian
Federation

= Central bank

Other bodies of

executive power

Figure 1 - Infrastructure of subjects of Securities Market of the Russian Federation

It is necessary for achievement of goals of IBD: “In 2020 to become world-class development bank”
[1]. The external environment for IBD in the Russian market is characterized by difficult geopolitical
processes since 2014 and economic shocks, which don’t promote stability of macroeconomic as well.

Sanctions of the USA have influenced development of 90% of the Russian oil companies and gas

production sector of Russia Federation:

- since 2014 were forbidden the USA deliveries to Russia in processing equipment for deep oil
production more than 152 meters in depth;

- were forbidden the USA deliveries of the innovative equipment with nonconventional energy
carriers;

- were forbidden the USA deliveries the equipment of horizontal drilling;

- were forbidden deliveries of drilling platforms;

- were suspended issues of licenses for export of goods in the Russian Federation.
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The EU economic sanctions were also imposed:

- restriction for debt financing of many Russian banking institutions;

- military export of goods was forbidden;

- exporterswere obliged to obtain new licenses for activity now.

The Russian Federation as self-sufficient country, has huge raw potential, in turn in 2014 were
introduced the requirements in response to sanctions:

- the ban of import of agricultural products from the USA;

- ban of raw materials and products of the USA;

- ban of food products of the EU, Norway, Australia, Canada.

Macroeconomic shocks of the external environment of IBD accelerated the adaptation processes in
the Russian market as the restrictions, delivered to the EU and the USA; the Russian issuers force found
the alternative systems of crediting of economyin the Russian Federation. Not application of alternative
credit facilities of economy of the Russian Federation is fraught with deterioration the condition of the
balance of payments, because of lack of inflows of the foreign capital. Counteraction of Russia to
economic shocks has characterized by three ways:

- inflow of the private capital to the Russian Federation across the alternative EU to channels;

- expenditure of currency reserve of the Central Bank of Russian Federation;

- increase the account of the current operations.

Thus, the increasing geopolitical tension and growth of financial risks for the companies of the EU
around the Russian Federation is for IBD an incentive for the accelerated adaptation of investor activity in
Russia and its regions: Tatarstan, etc. Successful identification of the Russian Federation on geopolitical
space in the international division of labor will lead Russia to growth of economic development. Need of
stop large-scale ruble depreciation depends on falling of energy costs. The forecast for 2018 is provided in
table 23.Table source: bank reporting, calculations of the Center of development and Committee of Civil
Initiatives [1].

Tablel - The economic forecast of development of THE Russian federation in 2018

Economy parameters in Russia Federation 2014 2015 2016 2017 2018
1 2 3 4 5 6 7
2 The oil price in US dollars for barrel 98 60 60 60 60
3 Growth rate of GDP in % 0,4 -4,1 1,0 1,0 1,4
4 Growth rate of investments into fixed capital in % -1,3 -17,5 3,3 1,9 3,1
5 Balance of the account of the current operations in % GDP 3,1 8,0 2,8 3,1 2,6
6 The rate of inflation in % 9,9 11,0 6,3 5,2 4.5
7 Exchange rate of ruble to dollar 37,2 58,6 51,03 52,2 52,1
8 Increase in budget revenues in % 0,0 -14,8 -12,1 -2,4 2,1
9 Reserve fund in billion dollars 90 69 35 17 9
10 Net capital inflow -143 -130 -69 -71 -54

According to the economic forecast till 2018 the economy of the Russian Federation expects long
crisis and devaluation of ruble, which needs to be neutralized due to inflow of the alternative private
capitals. The external environment for IBD in the Russian financial market is characterized also by bank
crisis and process of sanitation of commercial banks: the credit institution BTA-Kazan is transferred to
sanitation to TatFondBank, the Baltic Bank to Alfa Bank, RostBank the BIN to Bank. The Central Bank of
Russian Federation has made monetary issue in 110 billion rubles for rehabilitation of the banks. Bank
crisis of Russia is characterized by decrease in business activity. Algorithm of operation of the mechanism
of adaptation and development of IBD in the Russian financial market is based on the economic forecasts
(figure 2):

- strategic objectives of IBD unclaimed by other subjects of the banking system of the Russian
Federation;

- sufficient level of studying of scenarios of development of economy of the Russian Federation until
2018;

- reforming of the IBD internal environment in the direction of training and consulting in the
conditions of the Russian Federation and Tatarstan;
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- activity of IBD has to answer the purpose of the Central Bank of the Russian Federation on
stabilization of economic shocks of the last years.

The organizational structure on realization of activity of IBD is offered by the state private
partnership as a type of the independent organization, assumes symbiosis of public administration with
business activity. In case of acceptance of IBD all necessary rights are provided in:

- i1ssuessukuk;

- performing insurance services - takaful;

- organizations of advance Islamic Financial Products (see the Figure 2).

Figure 2 - Algorithm of Operation of the Mechanism of Adaptation and Development of IBD in the Russian Financial Market

Thus, development and adaptation of financial activity of IBD in Tatarstan and other regions of the
Russian Federation seems as the strategic program for realization of goals (see Table 2):

Table 2 - The strategic program of adaptation of ibd IN Tatarstan

Name Aim Functions Tool
ProgramActions Market
Statement of Strategic Objectives on | Definition Goal-Setting StrategicMarketing
Adaptation to the Russian Financial Market Market niches
Studying of the external environment of IBD | Fixation Planning Forecasts
in the Russian market of banking services risks actions Scenarios of
Development of IBD
Reforming of the IBDInternal Environment for | Development and Organization Regulations
Compliance to the Russian Market Improvement Quick
IBDInternal Standards | Changes
Participation in Stabilization Actions of the | Selectionoflnvestment | Organization Sukuk
Central Bank of the Russian Federation as a | Projects Financings of Takaful
Part of Infrastructure of the Central Bank of Investment Projects | Mudarab
the Russian Federation Vakala
Feedback. Control of Indicators of the | Definition Compliance Control | Factorial Analysisof
IBDStrategic Program. Effect of Realization | Actual and Planned | IBD
Strategic Programs Indicators Audit.

An implementation of the IBD strategic program it is necessary to carry out three directions (see the
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Figure 3):

- activity of securities market with the help the sukuk;

- activity in the market of insurance services on the basis takaful;

-activity of implementation of the state investment programs.

Infrastructure of insurance services in the Russian Federation can be diversified takaful insurance,
according to the following economic sense:

- takafulis an alternative type of insurance activity with active participation of insurers in the

investment market.

d Bods

N

C

Sto
o

¢

Figure 3 - IBDActivities in the Market of Tatarstan

On the basis of studying of Islamic economy in the sphere we would like to compare takaful
insurance with the existing schemes of insurance in the Russian Federation (Table 3):

Table3 - Advantages of Takafullnsurance in Relation
to Existing Market of the Russian Federation

ComparisonParameter Takaful Traditional Mutual
Insurance Insurance
1 InsurancePurpose MutualAid Profit MutualAid
Effect
2 RisksofInsurance SpreadRisk Insurer SpreadRisk
CarrierofRisks
3 Function CoordinationTakafulFund | Insurance Protection by the | Coordination
Insurer InsuranceFund
4 Relation Partner Sale and Purchase of Services | Partner
5 Invest Yes No Yes
6 Management FullParticipation No Participation in | PartialParticipation
Management
7 ActivityControl State State State
ShariaCouncil
8 ConsumersofServices Ethnic Muslims Traditional Traditional
and no Muslims Client of Insurance Services Client of Insurance Services

“Takafulin Russia expects great success than in the USA. The era of globalization and tolerance
promotes strengthening of Islamic financing around the world, where Islamic business has become a
norm[2, P.4]. Prerequisites of development of IBD in the Russian Federation existed and ripened rather
recently:

- experience of ethical finance is studied by the experts of Islamic economy;

- readiness of IBD for diversification of business for production, according to the standards Halal;
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- readiness of the banking sector to accept liquid means of the Islamic countries;

- profitability of deposits of “Amal” of-15%;

- the system of ATMs for the Visa cards;

- demographic growth of ethnic Muslims up to 27 million people in the Russian Federation;
- political factors.

In the conclusion we would like to note, thatextent of the development of Islamic banking system
in the Russian Federation is at the level of services of microfinance in a range of the Muslim population.
Transition to higher investment step of Islamic banking systemto the Russian Federation is caused by
timely creation of large investment Islamic banks for the purpose of sanitation of the current economic
shocks. It is necessary to agree with opinion of erudite economists of Russia: “The large companies can be
compared to “diamonds in a crown of the developed countries” [3].Investment has to be made in the
sphere of production of goods and construction for strengthening of real economy of the Russian

Federation and in Tatarstan.
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NEPCHEKTHUBBI ATAIITALIMN U PA3BUTHUS ®UHAHCOBOM NEATEJBHOCTHA HCJIAMCKOI'O BAHKA
PA3BUTHUSA B POCCUUCKOHU ®PEJEPAIIMU U TATAPCTAHE B YCJIOBUAX 9KOHOMUYECKHUX IIOKOB

AnHoTanus. Vciamckas 5KOHOMHYECKasi CHCTEMa MTPU3HACT KaK YaCTHYI0 COOCTBEHHOCTh, OCHOBaHHYIO Ha JIMYHOM TPYIE,
TaK M OOIIECTBEHHYIO: TOCYAapPCTBEHHYIO U KOOTepaTHBHY. OCHOBOW MPOU3BOTUTEIBHON EATEIBHOCTH CUATACTCS TPYI, a HE
kanmutai. JIuiieHue WMyIIecTBa KOTO-THO0O0 HEIOMyCTUMO, 3a HCKIIIOYCHHEM KpaiHUX CIyd4acB, NPH YCJIOBHH BBIILIATHI
MOJTHOPA3MEPHOM, CIIPABEUTMBOM KOMITCHCAIMH. B HCIaMCKON SKOHOMHYECKOH CHCTeMe OaHKHU BBITIOJHSIOT TY e (QYHKIHIO, YTO
U B TPaIMLUOHHOW 3alafHON - KOMIIGHCAIMS HEraTHBHBIX (DAaKTOPOB ()MHAHCOBBIX PHIHKOB: MPOCTPAHCTBEHHOH M BPEMEHHOI
HEPaBHOMEPHOCTH CIIPOCa M MPEIJIOKEHNUs, UCKakeHnsT nHpopmaruu. OyHKIHS 0aHKOB TAKKe 3aKII0YACTCsl B 00ECICUeHUH
paboThl HAIIMOHATIBHBIX TUIATEKHBIX CHCTEM M (DHHAHCOBOM IocpeqHudecTBe. [lepBasi U riiaBHAsI OTIMYUTEIbHAS 0COOCHHOCTH
HHCTPYMEHTOB HCIIAMCKOrO 0aHKa OT TPaJAMIMOHHOTO 3aKII0YaeTCsi B ero (yHAaMEHTAIRHOM pPACXOXICHHH C paboToif
3amagHoro OaHKa 10 YacTH (PUHAHCOBOTO ITOCPETHUYECTBA. BBIMONHIS pONb (HHAHCOBOTO IIOCPEIHUKA, JI000H OaHK
aKKyMyJIApPYeT JCHEKHBIC CPEJICTBAa BKIAIYMKOB, KOTOPHIC B JAaHHBIII MOMEHT HE WCIONB3YIOTCS HX PACIOPSAUTEISAMH, U
(hopMHpYeT 3a UX CUET MACCUBBI B MICTOYHUK (DMHAHCOB JUISL TEX JIUI U MPESANPUSITUN, KOTOPBIC UCTIBITHIBAIOT NSPUIIUT CpecTB. B
HCIIAMCKON MOJICTH TPOIECC MPOUCXOIUT HECKOJBKO CIOKHEe. BKIaAUMK W 3aeMIMUK, B CYNIHOCTH, BBICTYNAKOT KaK areHT U
MPUHIAIAT COOTBETCTBEHHO.
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(uHAHCOBBICYCITYTH, (UHAHCOBBIE — YUPSIKACHUS UCIAMCKHX  OHM3HEC  CTPYKTYp, KOHCAQITHUHT, TPEHHUHTH, HCIaMCKHE
(huHAHCH, S MMUCCHS, OaHKH.
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SOCIAL RESPONSIBILITY OF BUSINESS:
PROBLEMS AND PROSPECTS OF DEVELOPMENT

Abstract. The company's social responsibility (or corporate social responsibility, CSR) is its contribution to
economic, environmental and social activities that ensure and support sustainable development, both of the company
itself, and of its region of presence and society as a whole. Describing the current state of the theory of sustainable
development, it should be noted that at present there is no generally accepted approach to interpreting the essence of
this phenomenon and the content of the corresponding concept. Discussions continue on the principles and factors of
sustainable development, the legality of using the notion of "sustainable development" in relation to business and a
separate business organization, the place of the concept of sustainable development in the system of concepts
associated with the issues of corporate social responsibility, the relationship between the concepts of "sustainable
development of the company" and "Corporate sustainability".

Keywords: social responsibility, economics, science, security, problems, corporations.

Introduction. The social responsibility of companies does not contradict their desire for maximum
profit, but this is not a current, but a promising profit. The participation of the corporation in solving social
and environmental problems, in social partnership, in accelerating the development of regions of presence,
changes the world for the better and thereby, first, creates better business conditions, increases the
purchasing power of consumers, and second, reduces political and social risks, capable to destroy the
company, and, thirdly, increase the value of its brand, i.e. market capitalization.

Methods of research. The research was compiled by the works of domestic and foreign leading
economists. During the research, the author used methods of system, comparative, factor analysis, as well
as methods of statistical analysis of economic processes. In the course of the work, the author used the
general methodological principles that enabled him to fully and objectively study the problems. The basis
of the research is the system approach, the logic of application, the historical approach, the comparative
method, the content analysis of documents and research materials.

The discussion of the results. The social responsibility of private business, non-governmental and
charitable organizations, and private individuals is particularly important in the sphere of education. First
of all, it concerns helping young people who do not have the opportunity to pay for their education on
their own, in order to get a decent education.

Required:

* Create a network of public-private partnerships for the development of higher and secondary
education.

* Develop a multi-level system of grants for training.

* Create a system of specialized educational institutions of research and applied education that take
into account regional specialization throughout the country.

* Legally enforce compulsory production practices at enterprises, starting with the second year of
study at the university.

The social responsibility of a Russian company is determined in accordance with legally stipulated
and voluntary actions that are in a constant process of improvement as a result of regular dialogues of the
company with stakeholders within the company and outside it. Socially responsible is a company that
complies with all the statutory rules and obligations included in the minimum set of attributes of corporate
social responsibility, which includes:
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- production of high-quality and safe goods and services;

- full payment of all types of taxes;

- payment of regular wages to their employees and making their contribution to their social security;

- compliance with antimonopoly legislation requirements;

- Observance of legislative norms in the field of environmental protection and state requirements for
environmentally friendly production;

- ensuring the safety, health and safety of employees, compliance with labor law;

- observance of human rights provided by the Constitution of the Republic of Kazakhstan.

Currently, there are about 30 international standards in the field of CSR in the world. They are
designed to assess and manage CSR activities, as well as to report in this area at the corporate level. For
more adequate perception and for implementation at the corporate level, these standards should be
grouped, for example, into four main groups, depending on the scope and purposes of their use:

- Guidelines and codes of conduct (Amnesty International Guidelines for the Observance of Human
Rights for Companies and OECD for Multinational Enterprises, UN Global Compact and others);

- Management systems and certification schemes (Environmental Management and Audit Scheme
EMAS, eco-standards ISO 9000 and 14001, standard for assessing social aspects of SA 8000 management
systems and others);

- Rating indices (Dow Jones index for sustainable development DJSI, "ethical" indices FTSE4Good, etc.)

- Reporting systems (GRI Global Sustainability Reporting Initiative and AA1000S Reporting
Processes)

- Being a voluntary activity of the company, social and environmental reporting and reporting in the
field of sustainable development represent a technology and a tool of corporate governance that allows to
systematize the company's activities in the non-financial sphere (social, environmental and other programs
and initiatives) and improve the quality of strategic and operational management that leads to an increase
in the sustainability and manageability of the organization as a whole. Such voluntary open reporting
allows the company to demonstrate its commitment to the principles of CSR and sustainable development,
to become transparent to society and to provide meaningful information for it in the framework of
corporate environmental, social and ethical performance.

The company should create principles and standards (a collective agreement, a code of corporate
conduct, etc.) that would take into account the interests of employees, for example, pay staff costs in the
event of sickness or injury at work. Such a way of creating enterprises of high social responsibility will be
most effective in the conditions of an unformed social security system. Responsibility for the social issues
of their own employees will be borne by enterprises, and the state's expenses will be distributed among the
poorest layers of the population. Such an approach, although not profitable for business in the short term,
but in the long term this will benefit not only business, but the state and the whole society as a whole.

In China, there are government programs to eradicate poverty, help people affected by natural
disasters and disasters, sponsorship in education, etc. The Chinese leadership is confident that companies
should adopt the state's initiative and take responsibility for financing charitable programs. In countries
such as China and Russia, the existence of social programs forces companies to spend money, and
enterprises, in turn, write these expenses in balance as expenses for charity, i.e. non-earmarked costs.
Unlike the target expenses, charity does not bring profit, which means that shareholders receive less
dividends. The question arises: if companies perceive charity as additional costs and do not realize the
benefits of their investments, do they correctly understand the phenomenon of social responsibility? And
can a company turn social responsibility into a core business and, at the same time, have good financial
indicators at the end of the year?

The social responsibility of the enterprise opens up the following perspectives:

1. Improvement of financial indicators - active social policy, transparency of the enterprise in relation
to environmental protection and relations with personnel can influence financial indicators. The study
showed a direct link between the quality of corporate social responsibility policies and the improvement of
its financial performance. The financial indicators of enterprises carrying out an active social policy turned
out to be 10% higher than those of other enterprises. The study evaluated eight key indicators, including
turnover growth, sales growth, and increase in gross profit for the periods of 1 year and 3 years. The
increase in net profit was also estimated.
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2. Reduction of operating expenses - in addition to improving financial indicators, the social
responsibility policy allows reducing operating expenses. In particular, such results lead to initiatives
aimed at improving the environmental safety of production.

3. Improving the image and reputation of brands - great opportunities in the market create conditions
in which the choice of consumers of a product or brand is influenced not only by the price of the product
and its quality, but also by dozens of other factors. One of the factors of influence, as the research shows,
is the reputation of the enterprise as a socially responsible subject. Factors most influencing public opinion
about the enterprise: social responsibility of the enterprise (49%), quality and reputation of the brand
(40%), business indicators of the enterprise (32%). Social responsibility came to the forefront as a factor
shaping the opinion of consumers.

4. Increased sales and customer loyalty - a successful and well-considered policy of social
responsibility can significantly affect the level of sales of enterprises and customer loyalty. It should be
noted the emerging relationship between the behavior of consumers and the reputation of the enterprise as
a socially responsible.

5. Reducing staff turnover, increasing staff loyalty, increasing staff motivation - enterprises that
pursue an active policy of social responsibility, attract professionals more easily, reduce staff turnover,
and reduce the cost of training employees due to low turnover. In 2010, more than half of graduates of
prestigious universities preferred to choose companies that are known for their responsible attitude to
society, significant social programs.

6. Reducing pressure from inspection bodies - the publication of principles and policies for
employees, the environment, in relations with suppliers, gives an answer to state bodies, which is the
approach of the enterprise to these issues. An important role is played by regular social audit.

7. Access to capital - one of the trends of recent years - the growth of so-called socially responsible
investments. Summing up, it should be noted that in Russia there are distinct trends in the sphere of small
business that in the near future socially responsible enterprises will receive significantly greater
competitive advantages in the market than enterprises with a traditional approach to the relationship with
society. The impact of social responsibility on competitiveness is constantly increasing.

Thus, social responsibility is a powerful and comprehensive management tool. Moreover, managers
and owners of enterprises need to already carry out social investments to get a decent effect in the future
and strengthen their competitive positions in the market.

Describing the current state of the theory of sustainable development, it should be noted that at
present there is no generally accepted approach to interpreting the essence of this phenomenon and the
content of the corresponding concept. Discussions continue on the principles and factors of sustainable
development, the legality of using the notion of "sustainable development" in relation to business and a
separate business organization, the place of the concept of sustainable development in the system of
concepts associated with the issues of corporate social responsibility, the relationship between the
concepts of "sustainable development of the company" and "Corporate sustainability".
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BU3HECTIH 9JIEYMETTIK )KAYAIIKEPIILJIII'T:
MOCEJIEJIEPI ’KOHE JAMY KEJIEHIEI'T

AnHoTanusi. KoMIaHUsSHBIH 9JIEyMETTIK XKayarKepiIilik (HeMece KOPHOPaTHBTIK dJIeyMETTIK jKayalnKepIIIiK,
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NEW APPROACHES OF THE PROTECTION OF THE WOMEN’S
AND CHILDREN’SRIGHTS IN THE REPUBLIC OF KAZAKHSTAN

Abstract.At the beginning of the new third millennium the special attention was paid to the problem of
women’srights. There are many reasons. Processes of democratization of the society, political and economic
transformations in the countries of Central Asia have created both new opportunities, and obstacles in the sphere of
achievement of gender equality. From the point of view of law,the feminism represents the special interest as the
theory of gender equality, which is the base of the women’smovement. We would liketo note, that in the late 70-th of
the XX century the feminist movements have gained mass character. The feminism, inspired by the socialist ideals,
proclaimedthe struggle against all forms of exploitation, including the exploitation of women. Now it is quite
necessary to createthe democratic law-abiding state, withthe functioning of the stable non-governmental sector,
which will provide, together with the public authorities, free and real participation of citizens in decision-making
processes and management of social policy. We would liketo note, that the special role in the development of civil
society belongs to women’s non-governmental organizations as the real public power, capable to influence on the
legal policy of the country today. That’s why the strong legal baseis quite necessary, with the stable legislation,
which will allow to the women’s organizations to develop and participate in the political life of the society.

Keywords:feminism movement, children’s and women’s rights, gender equality, Central Asia, Kazakhstan,
women’s non-governmental organizations,gender statistics,Strategy of Gender Equality,institutionalizationof gender
policy, realization of children’s rights.

In the beginning of our article we would like to list the international documents in the field of the
protection of women’s and children’s rights. There are: Convention of the United Nations “On elimination
of all forms of discrimination against women”, it was ratified in 1998; Convention “On the political rights
of women”, it was ratified in 2000; Convention “On nationality of the married women”, it was ratified in
2000; Convention of the International Labor Organization “On equal remuneration of men and women for
work of equal value”, it was ratified in 2000.

In the Republic Kazakhstan was adopted the Law “About the State Guarantees of the Equal Rights
and Equal Opportunities of Men and Women”, itwas adopted in 2009. In Article 10 of this law was fixed
the participation of employers in ensuring the equal rights and equal opportunities of men and women in
the sphere of work, job. The equal rights and equal opportunities in the sphere of the labor relations are
guaranteed to men and women, including:

- execution of an employment agreement;

- equal access to vacant workplaces;

- questions of professional development, retraining and promotion.

Adoption of this law has transferred Kazakhstan to the new level of gender policy and achievement of
gender equality.

The famous researcher of the feminist movement I.V. Krykova has studied the peculiarities of the
provision of women'’s rights during the pre-revolutionary period, formation of the legal status of women in
the Central Asia and Kazakhstan [1, P.15].

In our country the question of maintenanceof the gender statistics means the division of statistical data
through the position of men and women in all important spheres, regulated relatively recently. In the
Republic Kazakhstan has published annual collection of the statistical information named “Men and
women”.
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Besides, in Kazakhstan in the cases of violence against the women was created the new form of the
statistical report, which allows to analyze and generalize not only the types and forms of violence, but also
the persons, victims of violence, their appearance, etc.

Seventeen years ago, in 2001, the Department of Public Safety was created in the Ministry of Internal
Affairs of the Republic of Kazakhstan. It has an automatic database about the women’s violence. It obtains
the information on many parameters: reasons and consequences of commission of violence, age, physical
health, etc.

Also in Kazakhstan was created the mechanism of public monitoring of the situation in this field. The
purpose of public monitoring is definition of an assessment of the results of the regular process of
collecting and analysis of comparative information about the situation. This allows answeringthe
following questions: how effectively governmental bodies work in such specific sphere, how do they
planned to eliminate the homicide,how the real requirements of the population correlated to new realities,
how effectivethey spend the budget for the struggle with domestic violence.

In November 29, 2005, Ne 1677Strategy of Gender Equality in the Republic of Kazakhstan for 2006-
2016 was adopted by the Decree of the President of the Republic of Kazakhstan N.A. Nazarbayev.lt is the
fundamental document, which directed to the realization of long-term gender policy of the state, the
instrument of its realization and implementation of monitoring from the state and civil society, as an
important factor of formation of democracy. Each section of Strategy of Gender Equality in the Republic
of Kazakhstan has included the indicators, developed at the same time with the regional office of UNO
Women’s fund (UNIFEM) for the achievement of gender equality in policy, economy, education, family,
healthcare and prevention of the violence against the women and children.

Strategy of Gender Equality in the Republic of Kazakhstan consists of 9 sections, in which were
fixed: the strategic actions for achievement of gender equality in the social and political life, economy;
implementation of legal and gender education; strengthening of reproductive health of men and women;
prevention of violence in the society; achievement of gender equality in family; strengthening of family
and increase the role of education in family; development of gender-sensitive public consciousness.

Each section of Strategy of Gender Equality in the Republic of Kazakhstan contains considerable
descriptive part on the different problems, with the indication of the purpose, analysis of the situation,
possible risks and strategic tasks and actions. Certainly, the value of this document consists from the
detailed study of each problem in the field of gender equality.The basic concepts, such as “discrimination
on the basis of sex”, “direct and indirect discrimination”, concepts of “the equal rights” and “equal
opportunities” wereanalyzed in this document [2].

In 1995 in the Republic of Kazakhstan was created Advisory Body - Council for Problems of Family,
Women and Population Policy by the President of the Republic of Kazakhstan N.A. Nazarbayev.In 1998
was created National Commission on Affairs of Family and Women bythe President of the Republic of
Kazakhstan N.A. Nazarbayev.In 2006 was created NationalCommission on Affairs of Women and Family
Population Policy by the President of the Republic of Kazakhstan N.A. Nazarbayev.In the Republic of
Kazakhstan,in the first state of the CIS,such regulations in the sphere of gender policy were adopted.

Later, in 2009, Law of the Republic of Kazakhstan“About Prevention of Domestic Violence” was
adopted. With adoption of this Law “About Prevention of Domestic Violence” the Republic of
Kazakhstan was recognized as the state, which pays larger attention to this problem and elaborates the
mechanisms of the effective protection of the women’s and children’s rights.

Gender equality and the protection of women’s and children’s rights, especially in the developing
countriesare most vulnerable. There arethe fundamental principles of the United Nations Organization.
These rights cut across all aspects of the UNO’s work and are crucial to long-term progress, including
achievement of the Millennium Development Goals. The rights of women’s and children’s have often
been promoted in isolation from one another. Separate international treaties have been forged and
specialized UNO agencies, government ministries and non-governmental organizations, created for whom
women or children are the primary focus. It is quite necessary to explore the human rights links between
these two groups (women andchildren), the practical implications of considering them together [3].

In this article we would like to explain, howto provide the conceptual framework for understanding
human rights. That’s why we need to make a brief look at the evolution of the women’s and children’s
rights movements and explains why an emphasis on women in development eventually gave way to a
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focus on gender equality. Moreover, we need to describe the legal instruments and mechanisms, which
have been created to protect and promote women’s and children’s rights.First of all, it is necessary
todistinguish among them the Convention on the Elimination of All Forms of Discrimination against
Women and the Convention on the Rights of the Child. Theyshow where the rights of women and children
intersect and how both conventions and the committees that monitor them can be successfully employed
to safeguard these important rights.

Every person has rights simply by virtue of being human. These rights - universal legal guarantees
that represent the minimum standards required for individuals to live in dignity and with equal opportunity
- cannot be taken away. Since the Universal Declaration of Human Rights was adopted in 1948, human
rights have become codified in international, regional and national legal systems. Human rights law
obliges states to do certain things and to refrain from doing others. For example, states have an obligation
to provide every individual with the opportunity for education. At the same time, they have the duty to
reject any action that may result in discrimination against a group of individuals in exercising that right on
the grounds of race, colour, sex, language, political or other opinion, national or social origin, property,
birth or other status. Under international human rights law, states have the obligation to respect, protect
and fulfil human rights. The obligation to respect means that states must refrain from interfering with or
curtailing others’ enjoyment of their human rights through laws, policies, programmers or practices. The
obligation to protect requires them to safeguard individuals and groups against human rights abuses by
others. The obligation to fulfil means that states must take positive action to facilitate the enjoyment of
basic human rights through the creation of relevant procedures and institutions, the adoption of laws and
policies, and by ensuring enforcement and adequate funding.

In 2005 in the Republic of Kazakhstan was adopted the Law “About the State Social Order”, in
whichwas fixed the mechanism of budget financing of NGO’s, including women's organizations and
movements, support of the important programs and projects in this field.

There are two sidesin estimationof the value of Kazakhstan into the mechanism of the state social
orders and its influence on development of gender NGQO’s: positive and negative. The positive side means,
that the Kazakhstan’s NGO’shave receivedthe stable financing of their activity and participation in the
social state programs. It allows to the different NGO’staking part in grants, foreign trips, etc.The negative
side means the suspicious financing of some foreign NGO’s with the meansof so called“dirty money”.

Human rights are universal. They apply equally to men and women, girls and boys. Women, for
example, are entitled to the same rights to life, education and political participation as men. However, in
practice, these rights are violated every day in multiple ways - in virtually every country in the world.
Gender equality and women’s rights are key elements in the Universal Declaration of Human Rights. Yet
it was later recognized that certain rights are specific to women, or need to be emphasized in the case of
women. These rights are outlined in subsequent international and regional instruments, the most important
of which is the Convention on the Elimination of All Forms of Discrimination against Women (CEDAW).

The Convention on the Elimination of All Forms of Discrimination against Women (CEDAW )was
adopted about forty years ago, in 1979, and entered into force two years later, in 1981. It defines the right
of women to be free from all forms of discrimination and sets out core principles to protect this right. It
also establishes an agenda for national action to end discrimination and provides the basis for achieving
equality between men and women. It does so by affirming women’s equal access to - and equal
opportunities in - political and public life as well as education, health and employment. The Convention
on the Elimination of All Forms of Discrimination against Women (CEDAW) is the only human rights
treaty that affirms the reproductive rights of women.

By February 2010, The Convention on the Elimination of All Forms of Discrimination against
Women (CEDAW) had been ratified by 186 States - more than most other international treaties. The
Optional Protocol to The Convention on the Elimination of All Forms of Discrimination against Women
(CEDAW), which entered into force in December 2000, lays out procedures for individual complaints on
alleged violations of the Convention by States parties. It also establishes a procedure that allows the
Committee that monitors implementation of the Convention to conduct inquiries into serious and
systematic abuses of women’s human rights in countries.

Gender roles and expectations are often identified as factors hindering the full realization of women’s
and girls’ rights, with adverse consequences for entire families.Understanding how gender plays out in




Hoxknaovr Hayuonanwvroii akademuu nayk Pecnybauxu Kazaxcman

specific situations is therefore a necessary first step in addressing certain problems, and should generally
be carried out when planning and implementing any development project. Such an analysis does not focus
on women or men per se, but rather on the relationship and power dynamics between them - their differing
roles, responsibilities, opportunities and needs.

By the way, the Declaration of the Rights of the Children in its sixth principle says:“The child for his
comprehensiveand harmonious development needs love, respect and understanding. He has the possibility
togrew upin the good conditions, with the parents and in the atmosphere of love, moral and material
security.

LI. Lukashukwrote: “The International Law has provided the following principles: a) no illegal
intervention in implementation of human rights and freedoms, private life; b) all forms of physical or
mental violation abuse; c¢) economic and labor exploitation are prohibited; d) no illegal drugs and
psychotropic substances; e) prohibitionof all forms of sexual exploitation and pressure; e)
nohumiliatingpunishment. Thus, the child has to be protected from all negative both physical, and moral
influences” [4, P.133].

Recognition of children’s rights grew out of the wider crusade for human rights, specifically those of
women. Indeed, perceptions of the two groups were largely similar early on. In the 18-th century, for
example, both women and children were generally regarded as a form of property.The 19-th century
marked the birth of the ‘child-saving’” movement, which spurred the growth of orphanages, the
development of schooling, and the construction of separate institutions, including juvenile courts for
children in conflict with the law. Still, children were perceived largely in terms of their usefulness to
adults: their purpose was to carry on the family name and to look after the elderly.

Every individual has rights. However, as with women, certain rights are specific to children or need to
be reinterpreted in the case of children. These rights are outlined in the Convention on the Rights of the
Child. The Convention was adopted in 1989, ten years later after The Convention on the Elimination of
All Forms of Discrimination against Women (CEDAW)- and entered into force in 1990. The framers of
the Convention recognized that those under 18 years of age have specific needs. Moreover, they wanted to
make certain that the world recognized that children have human rights, too. The Convention on the
Rights of the Child spells out the basic human rights of children worldwide: the right to survive; to
develop to the fullest; to protection from harmful practices, abuse and exploitation; and to participate fully
in family, cultural and social life. The four core principles of the Convention are non-discrimination; the
best interests of the child; the right to life, survival and development; and respect for the views of the
child. Every right spelled out in the Convention is inherent to the human dignity and harmonious
development of every child.

There are the followingnon-governmental children’s organizations in the Republic of Kazakhstan:
“Center of support of children”, “Childhood without borders”, “Association of mothers having many
children Gibrat”, “Public association Dostar”, etc.The mission of these organizations is to activate and
involve the children and teenagers in different sport sections, school clubs in order to createthe civil
society.

Activity of such centers is directed into: the analysis of position of children and teenagers in
Kazakhstan, reform of juvenile justice and protection of the child, educational seminars (economic,
psychological, legal) for the development of potential of children, development of the persons, talents and
physical abilities of children, and also work with their parents.

The lives of women and children are tightly knit, as are their rights. Women and children have both
been subjected to discrimination, so they share that experience. But it is also true that women’s health and
social and economic status - even before a child is born — is directly related to a child’s prospects for
survival and development. Historically, women have been the primary caregivers of children, and
resources put in their hands are more likely to be used to benefit children than those given to men.
Discrimination against women is thus detrimental not only to women themselves, but also to the next
generation. Protecting women’s rights is important in itself. But it also tends to reap benefits for their
children. Conversely, protecting the rights of children - particularly girls - is the first step in promoting
gender equality for women. The stereotyping of gender roles and gender-based discrimination begins in
childhood. Efforts to support gender equality must start there and address the roles of girls and boys, men
and women, in the household. Advocating for women’s rights has been essential to advancing the situation
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of women worldwide. The same holds true for the promotion of children’s rights and improvements in
their ability to survive and thrive. However, if the rights of women and children are considered together,
they can reinforce each other and make mutually supportive demands on society.

N.M. Rimashevskaya notes: “The cultural rules and social norms that influence the behavior of
females and males are often felt most acutely as a young person moves into adulthood. The double burden
of being both young and female relegates millions of adolescent girls to the margins of society where their
rights are disregarded and their safety is denied. Girls, in general, face a host of disadvantages. Although
many more girls are receiving a basic education, they are often denied the same opportunities as boys,
treated as inferior and socialized to have low self-esteem. The damage is often compounded by the fact
that girls across the globe are more likely than boys to experience sexual abuse. Addressing gender
discrimination faced by adolescent girls is crucial to their development and to the realization of their
rights” [5, P.10].

Women'’s rights are also closely linked to those of their adolescent daughters. Empowered women
who enjoy the same rights as their husbands or partners are important role models and are more likely to
safeguard their daughters’ rights. Typically, it is economic, social and cultural subordination within the
family that inhibits many women from claiming even their most basic civil and political rights. Thus, the
importance of eliminating discrimination against women is paramount, especially in the private sphere of
the home.

In the conclusion we will note that motherhood, the childhood, family represent the complex system
of the social factors of the society.Protection of motherhood and childhood is one of the priority problems
inthe Republic of Kazakhstan, especially in the recent 26 years of the sovereign development through the
planned economy to the market economy.
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KA3AKCTAH PECITYBJIMKACBIHIAFBI AHA MEH BAJIA KYKbBIFBIH
KOPI'AYJIbIH ’KAHA KBbIPJIAPBI

AHHOTanMsL. Y IIHIT MBIHXBUIIBIKTBIH OachIHIa oiienaep KYKbIFbl MOCENeciH KaMTaMachl3 eTyre JereH Oaca
KOHUI ayIapylmibUIbIK Oaiikanansl. OpiHe, o1 Ke3aehcok emec. Opranbik A3us enepiHie KOFaMHBIH JEMOKpaTH3a-
IUsUIay TPOIECCi, CasCU-dJICYMETTIK pedopManap KOraMibl KETULAIPYre »KaHa MYMKIHIIKTED OKEJi, COHbIMEH
KaTap OoJIapJbIH OapJbIFbl TeHACPIIIK TEIETCHIIKTI JKy3ere achlpyFa »xoJj amThl. KYKBIKTBI KAMTaMaChI3 €Ty YKarbIHAH
(heMHMHU3M >KBIHBICTAp TETIe-TEHIIITT TEOPHUsCHl peTiHAe Oenrii 1opexene 03eKTi Macene, OHBIH HeTi3iHae oiennep
epKIHAIr YIIiH jKacajaThlH ic-opekeTTep kaThlp. Erepne ecke tycipcek, (eMUHHCTIK KO3FalbIc XX-Chl FaCHIPIbIH
70- >xpUTHAPHI KAMBLUIBIK cUIaT anabl. ConnanicTiK naeaiiapMeH Kapyiaanral (eMUHU3M, ©31HIH MaKcaThl peTiHie
KaHAyIOeIH OapibIK TYpJIepiHE Kapchl Kypec OaFbIThIHAA KANBINTACTHI, COHBIMEH Oipre oWemmepai KaHAayAbIH
JKaNbIIaMa TYpi peTinae KepiHic TanTtel. Kasipri ke3eH1e, KYKBIKTHIK TeMOKPATHSIBIK TYPAKTHl MEMIICKET KYPYIbIH
aca KaXXeTTl JKargailpl peTiHme Oi3 MEMJICKETTIK eMeC CEKTOPABl KalBIITACTBIPY OMICTepiH alTaMbI3, OYII
KO3FajbICTap MEMIIEKETTIK YHbIMIapMeH Oipre asaMaTTaplblH €pKiH JKOHE peainbl KYKBIKTapblH KOpFall,
MeMIIEKeTTIK Oackapy iciHe, memimaep KaObuimayra KaTblHaca aily MYMKIHZIT Tyanel. KeHin aymapaTeH Kai,
a3aMaTThIK KOFaM JaMmy OapbIChIH/a 0AcThl poJibre dleNep KO3FajbIChl Me, 0Jap KOFaMJarbl peajlibl Kyl OOJIbI
caHayajbl, eiH KYKBIKTBIK cascaTbiHa Tikened ocep eremi. COHIBIKTaH Ja 9ejJiep KO3FaIbICHIHBIH €PKiH JaMybl
YIIiH, KOFAMHBIH Casici eMipiHe KaThICYbI YIIIiH, OHbIH 3aHHAMAJIBIK OHE KYKBIKTBIK HET131 KaJlaHybl KaxeT.

Tyiiin ce3mep: (eMHUHHCTIKKO3FaJIBIC, aHa MeH Oajla KYKBIFBI, T€HAEPIIK TereTeHaik, Oprajiblk A3sws,
KazakcTan,MeMIIeKeTTIK eMec oienaep YHWbIMBbI, T€HIAEPJIIK CTATHCTHKA, T€HJIEPIIK TEeNETeHIIKTIH CTPaTeTHsChI,
TeHJEPIIiK cascaTThl HHCTUTYHOHAIM3AIMIIAY, Oaanap KYKbIFbI XKY3ere acpy.
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HOBBIE NIOJAXO/bI 3AIIATHI ITPAB )KEHIIIVUH
W IETEW B PECITYBJIMKE KABAXCTAH

AHHOTaUMA. B Havanme HOBOrO TPEThETO THICAUYENETHS HaOMIoAaeTcss oco0oe BHUMaHHE K TpodiieMe
obecrieueHus: mpaB keHIIUMH. M 310 He ciywaiiHo. IIporiecchl neMOKpaTH3aliK OOILIECTBA, MOJUTUYECKUE U
JKOHOMHUYECKHE MpeoOpa3oBanusi B crpaHax lleHTpanbHOW A3uM CO3MAM KaK HOBBIE BO3MOXKHOCTH, TaK M
NPEISITCTBHSL Ha IYTH JIOCTIDKEHWs] TeHJepHoro paBeHcTBa. C TOUKM 3peHHs MpaBa (EMUHHM3M MPEICTaBISIET
OIpEe/ICNICHHBII UHTEPEC KaK TeOpHs PABEHCTBA II0JIOB, JISXKAIasi B OCHOBE JABHMKEHUsI KEHIIMH 32 0CBOOOMK/ICHHE.
Ormetum, 4to B KoHIEe 70-x rr. XX Beka (EMUHUCTHYECKHE IBIDKEHUS TPHOOPETd MAaCCOBBIA XapakTep.
DeMUHNU3M, BIIOXHOBIISIEMbIH COLMAIMCTHYECKUMH HealaMH, OCHOBHOM LIENbI0 MpOBO3riaiiaeT 00pp0y co BceMu
(hopmMaMu SKCILTyaTal[k, B TOM YHMCIE C JKCIUTyaTaluel >KEHIUH, OHMMaeMol BechMa MIMPOKo. B Hacrosmiee
BpeMsi HEOOXOAMMBIM YCJIOBHEM MOCTPOCHHS JIEMOKPATHYECKOTO IPABOBOIO FOCYAApCTBa SBIsIETCs (popMUpOBaHHE
W pa3BUTHE YCTOMYMBOIO HEMNPABHUTEIBLCTBEHHOTO CEKTOPa, KOTOPBIM MO3BOJUT OOECHeYUTh, HApsLy C
rOCYyIapCTBEHHBIMH OpraHaMH, CBOOOJHOE W peaJbHOE Y4YacTHe IpaXKAaH B NPUHITHH PEIICHUH W YIpaBICHUU
coLMaJbHBIMU Tpoleccamu. OTMETHM, 4TO 0co0asi pojib B Pa3BUTHU TPAKAAHCKOIO OOILIECTBA MPHUHAIICHKHUT
KEHCKHM HENPaBUTEIbCTBEHHBIM OPraHM3allisiM, KOTOPbIE CETOJHsS SIBJISIOTCS PEalbHON OOIECTBEHHOW CHIIOH,
CHOCOOHOW BJMATH HA IPABOBYIO IOJHUTHKY CTpPaHbl. B CBsi3u ¢ 3THM HeoOXoauMa IpodHas MpaBoBas 0asa,
CTaOMJIbHOE 3aKOHOJAATENbCTBO, MO3BOJIIONIEE JKEHCKUM OpraHHM3alisM CaMOCTOSITENIbHO pPa3BHBaThCsi U
Yy4acTBOBATh B MOJIUTHYECKOH KHU3HHU OOIIECTBA.

KaioueBble cioBa:peMUHHUCTCKOE JBW)KEHHE, MpPaBaXEHIIMHUACTEH, TIeHAEepHOEpaBeHCTBO, lleHTpasibHas
Asusi, KazaxcraH, HEeNmpaBUTEIbCTBEHHBIE KEHCKHE OpraHW3allid, T€HJEpHasl CTaTHCTHKA,CTPATerusi IeHAEPHOTO
PaBEHCTBAa, MHCTUTYIIMOHAIN3AIIMS TeHICPHOM MOJUTUKH, PEeaTU3alius paB AeTeH.
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CLUSTERING DIRECTIONS OF INNOVATIVE DEVELOPMENT
AND ITS PRIORITY DEVELOPMENT IN KYZYLORDA OBLAST

Abstract: In this article the prior directions of innovative development of Kazakhstan economy are identified,
the study of present situation of innovative activity is examined and also the cluster directions of regional innovative
development is thoroughly discussed.

Clusters are the agglomeration of the managing and controlling agencies in real economic space, research
institutions, services and goods. clusters represent partnerships between companies and organizations in which they
are interconnected, in a vertical and horizontal communications. In economic science the term "cluster" received the
greatest popularity thanks to works of the author of the theory of competitiveness of professor of Harvard University
Michael Porter. Also in article were noted the countries where clusters already successfully work and are given the
reasons of creation of a cluster. The author gave the main directions of creation and development of a cluster in the
Kyzylorda region. These include clusters such as the fish cluster, the rice cluster, the oil and gas cluster, the
construction cluster and the tourism cluster.These spheres are the most priority for our region.

Keywords: innovation, know-how, cluster, competitiveness.

It is known that in the modern world there are three models of development: innovation, technological
and raw materials. The goal of innovation is to get new knowledge (know-how). So the final product will
be extraordinary and expensive. The technological model allows quick return, as the finished products of
"others" are taken and money is invested in new progressive processes and products. At the same time, the
technological model and, accordingly, the development of a particular national economy will depend on
the know-how of other countries. Raw material exports focus on commodity exports, which leads to
economy stabilization and poverty reduction [1].

At present many countries, which have turned into leaders of the world economy, which have shown
vivid examples of the development of innovative systems and high technology. These countries have gone
through all the industrial stages, which include the extraction of raw materials, its primary processing, and
the receipt of finished products, and are now engaged in the formation of a post-industrial economy based
on high technology and innovation. In other words, they completely formed a chain of a benefit and
provided the market with knowledge-intensive and innovative products.

Countries have different ways of innovative development, depending on the level of socio-economic
development and on national cultural peculiarities.

The global innovation index is a global study and the accompanying rating of the countries of the
world according to 80 indicators of innovative development.

The Global Competitiveness Index (Global Competitiveness Index) is a global study and the
accompanying rating of the countries of the world in terms of economic competitiveness. The
competitiveness index assesses the ability of countries to ensure a high level of well-being of their
citizens, which primarily depends on how effectively the country uses their resources. Common accessible
statistic data is worked out using the results of global questionnaire of company managers, worldwide
economic forum resolutions, cooperative collectives, scientific-research institutes and analytical
organizations. At the same time, to maintain a standard of living in a free market, it is usually necessary to
improve constantly labor productivity and quality of goods and services. Kazakhstan has been
participating in these studies since 2012.

As a result of research conducted within the framework of the Global Competitiveness Index in 2017,
Kazakhstan ranks 84" place in the rating of the innovation factor at 25 positions. This is one of the most
83
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important indicators of the country's competitiveness. In my opinion, this case is connected with a
reduction in the costs of research and development and practical works on the factor of innovation and a
reduction in government purchases of high-tech products. In this regard, it is important to analyze the
current state and prospects of innovative development of Kazakhstan. At present, Kazakhstan has left the
raw material economy on the path of innovative development, and has moved to the stage of the formation
of an industrial and innovative economy. For modern countries that seek to master the best practices of the
world economy and rationally use it, the key issue is the formation of an industrial and innovative
economy. We rely on several quantitative and qualitative indicators to determine how the state successful
in innovation policy. Indicators of the current level of global innovations and technologies in Kazakhstan
indicate that our country is much lower than the global level. However, considering that Kazakhstan has a
relatively recent path of innovative development, these figures should be guided in the future. The
following elements of industrial and innovation infrastructure in Kazakhstan are presented in accordance
with the Law of the Republic of Kazakhstan "On State Support of Industrial and Innovative Activity"
dated January 9, 2012 No. 534-1V:

* Special economic zones;

* Industrial zones;

* Techno parks;

* Joint-stock investment funds for risky investments;

* Centers for the commercialization of technologies;

* Branch design bureaus;

* International technology transfer centers;

* Innovative clusters.

As for the institutional structure, which is a key element of the innovation infrastructure, currently
there are 8 oblast technology parks, 9 special economic zones, 4 industrial design bureaus, 4 international
technology transfer centers, 21 commercialization offices, 18 international and 4 domestic venture funds
2]

In addition, on August 1, 2014, by the Resolution of the President of the Republic of Kazakhstan, the
State Program "Industrial and Innovative Development of the Republic of Kazakhstan for 2015-2019" was
adopted and implemented.

The program analyzed economic sectors using a two-factor model method. First, the market prospects
of each sector in the private market, including the macroeconomic market, and the potential economic
consequences of the sector development are taken into account. Secondly, the opportunities of this sector
of the Republic of Kazakhstan are taken into account, including the current level and development
prospects.

According to the analysis, six main manufacturing sectors were selected: metallurgy, chemistry, petro
chemistry, engineering, building materials, food industry, which were divided into 14 sectors:

1) ferrous metallurgy;

2) non-ferrous metallurgy;

3) oil refining;

4) oil and gas chemistry;

5) food production;

6) agro chemistry;

7) production of chemicals for industry;

8) manufacture of motor vehicles, their parts, spare parts and engines;

9) production of electrical machines and electrical equipment;

10) production of agricultural machinery;

11) manufacture of railway equipment;

12) manufacture of machinery and equipment for the mining industry;

13) manufacture of machinery and equipment for the oil refining and oil industry;

14) production of building materials [3].

At present, the number of enterprises in the innovative sector of the Republic of Kazakhstan is
growing. The following figure shows the level of innovative enterprises in the Republic of Kazakhstan
(Figure 1).
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Figure 1 - The level of innovation-active enterprises in the Republic of Kazakhstan,%

As can be seen from the figure, in recent years the level of innovative enterprises in Kazakhstan has
increased significantly. It should be noted that in 2012 the number of active innovation enterprises was
only 5.7%, and in 2013 the growth was 9.3% in 2016.

The following table shows the level of innovation in the oblasts of the Republic of Kazakhstan
(Table 1).

Table 1 - Level of innovative enterprises in the Republic of Kazakhstan by oblast, in%

Name of the oblast 2012 2013 2014 2015 2016
The Republic of Kazakhstan 5,7 8,0 8,1 8,1 9,3
Akmola oblast 4,6 7,1 7,3 6,8 7,0
Aktobe oblast 4,0 6,5 7,6 7,0 9,3
Alma-Ata's oblast 5,4 9,5 9,4 6,9 7,8
Atyrau oblast 4,4 5,1 8,1 8,0 8,5
West-Kazakhstan oblast 7,5 5,3 6,6 4,1 3,6
Jambyl Oblast 7,9 10,2 12,2 10,6 10,8
Karaganda oblast 3,8 7,6 8,4 9,2 10,6
Kostanay Oblast 7,1 11,8 13,6 14,5 11,2
Kyzylorda Oblast 5,3 12,0 10,1 11,7 11,2
Mangistau oblast 1,1 2,4 34 4,0 4,1
South-Kazakhstan oblast 5,0 6,4 7,0 6,9 6,6
Pavlodar oblast 4,1 6,4 6,9 4,8 6,5
North-Kazakhstan oblast 10,4 10,9 11,6 10,6 11,3
East Kazakhstan oblast 6,2 5,6 7,6 11,5 14,9
Astana city 6,8 11,1 10,7 13,2 13,6
Almaty city 6,7 8,0 5,0 4,7 7,6
Footnote - based on the data [4]

When analyzing the table data, the share of innovatively active enterprises in Zhambyl, Kostanay,
Kyzylorda, North Kazakhstan oblasts and Astana is constantly high. The share has increased over the past
two years in East Kazakhstan and Karaganda oblasts. The smallest share of innovative active enterprises
belonged to the West Kazakhstan and Mangistau oblasts.

The following figure shows the contribution of innovative products to GDP (Fig. 2).




Joknaowt Hayuonanenoii akademuu nayx Pecnyonuxu Kazaxcman

1,80 -

o ,
Lo 1

L

v

1,40 -
1,20 -
1,00 -
0,80 -
0,60 -
0,40 -
0,20 -
0,00 . . . . .
2012y 2013y 2014y 2015y 2016y

0,92 0,95

Figure 2 - Share of innovative products in GDP,%

As can be seen from the figure, the share of innovative products in GDP in the last two years of the
analyzed period slightly decreased to 0.92% in 2015 and 0.95% in 2016.
The following figure shows the dynamics of internal costs for research and development (Figure 3).
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Figure 3 - Dynamics of internal costs for research and development, shown in million tenge.

Domestic spending on research and development in 2012 amounted to 51.2 billion dollars. In 2015,
KZT 18.0 billion tenge of 69.3 billion tenge. In 2016, domestic expenses increased by 14.8 billion
compared to 2012. 2,7 billion tenge in comparison with 2015, which is 66.6 billion tenge.

The following figure shows the dynamics of technological innovation in the industry (Figure 4.)

As can be seen from the figure, the cost of technological innovation in the industry over the reporting
period has significantly increased compared to previous periods. In 2012, the volume of expenditures for
this indicator was 168.5 billion KZT. In 2015, 503.4 billion KZT, gradually increasing in subsequent
periods. In 2016 — 1390.5 billion tenge.

The following table shows the innovation performance of manufacturing enterprises in the field of
technological innovation.
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Figure 4 - Dynamics of technological innovation in industry, in million tenge.

Table 2 - Indicators of innovation activity of manufacturing enterprises on technological innovations

Number of enterprises - Level of activity in

total, in units including innovations innovation,%
Republic of Kazakhstan 4367 460 10,5
Akmola oblast 189 20 10,6
Aktobe oblast 153 25 16,3
Almaty oblast 345 47 13,6
Atyrau oblast 80 10 12,5
West Kazakhstan oblast 116 13 11,2
Zhambyl oblast 138 16 11,6
Karaganda oblast 434 24 5,5
Kostanay oblast 218 24 11,0
Kyzylorda oblast 71 7 9,9
Mangystau oblast 104 5 4,8
North Kazakhstan oblast 375 49 13,1
Pavlodar oblast 262 23 8,8
South Kazakhstan oblast 129 23 17,8
East Kazakhstan oblast 359 59 16,4
Astana city 350 26 7,4
Almaty city 1 044 89 8,5
Footnote— based on data [4]

If we analyze the data of the table, we will see that in the reporting period 10.5% or 460 companies
from 4 367 enterprises are innovative. Almaty (89), East Kazakhstan (59), South Kazakhstan (49) and
Almaty oblast (47), occupies leading positions.

According to the results of recent analyzes, the share of innovative products in GDP in recent years
has decreased, and the level of innovative active enterprises is growing. This, of course, demonstrates the
country's potential for innovative development.

In this regard, innovation development is important in the context of the country's economic
development. One of the priorities of the innovation policy is the cluster principle. At the moment, it is
important to consider the economy as a cluster rather than a traditional classification of companies in
sectors or sectors.

Clusters are the agglomeration of the managing and controlling agencies in real economic space,
research institutions, services and goods [5].

In the economy, the cluster concept includes a group of businesses and research centers, universities,
and other organizations that have a regional affiliation with a particular industry. Also, businesses and
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organizations owned by a particular cluster are in close contact. Thus, in general, clusters represent
partnerships between companies and organizations in which they are interconnected, in a vertical (buyer-
seller) and horizontal (technologies, services, knowledge) communications [6].

In the economic science, the term "cluster" is widely recognized by the work of Michael Porter, the
author of the theory of competitiveness of Harvard University professor.

The cluster system of economic development is successfully developing in the following countries:
Denmark, Germany, Great Britain, Japan, France, USA, Malaysia, Singapore, Ireland, Morocco and
others.

According to Michael Porter, "Competitiveness is a productive one. Ability to produce high quality
products. However, as no state can be productive in all spheres, it is necessary to find areas that are the
strong points of the country. That is, find the industry where you can create a cluster. However, one cluster
can not be considered as important than the other. Choosing the potential clusters is important. "

Close partnerships between cluster companies can be reflected in the exchange of resources,
information and technology, and joint issues. This is primarily due to the fact that companies are
encouraged to increase their productivity and improve product quality. As a result, they attract more
customers and increase profits. World practice shows that cluster companies are successfully operating
more than businesses that are truly isolated [7].

Clusters can be created by state-owned companies without the intervention of the cluster, or by
government support. At the same time, the clusters are owned by the government, with the participation of
or participation in government involvement. Government agencies are involved as business partners.

The following can be the pushed power to create clusters:

- Access to natural resources;

- access to qualified workforce;

- proximity to markets;

- availability of necessary infrastructure and supporting industries (suppliers);

- proximity to research centers.

State authorities, in turn, can encourage the creation of clusters by means of the following state
measures [8]:

- creation of favorable conditions for general development of industry;

- creation of necessary infrastructure;

- development of research and development work;

- creating conditions for the development of information exchange;

- elimination of administrative barriers;

- to encourage the creation of clusters through financial and economic methods.

Cluster development is important. In our region, there are several possible ways to create and develop
clusters. Among them are fish cluster, rice cluster, oil and gas cluster, construction cluster and tourism
cluster. Cluster clusters are key areas for our region.

When creating a fishery cluster you can add the following components [9]:

- irrigation of lake systems;

- expansion of fishery places;

- protection and proper use of fish stocks;

- industrial fishery;

- production of glass boats;

- processing of fish products;

- network of finished products;

- development of scientific potential;

- Training of personnel.

Kyzylorda region is the main producer of rice in our country. The development of the rice cluster may
include:

- machine-technological station, agricultural credit associations, subsidies;

- training of personnel;

- development of scientific potential;

- manufacturers of elite cereals;
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- producers of rice products;

- rice processing industry;

- processing of basic waste;

- Network for the production of products [10].

The construction industry is dynamically developing due to the increase in the volume of housing
construction in the private sector and the possible increase in loans for housing construction. In this
regard, it is proposed to create a construction cluster in our region. For this purpose in the region there is a
sufficient material and material base for the development of housing, natural resources (construction, glass
sand, limestone, dolomite, etc.).

In addition, it is possible to propose creating a cluster of tourism in our region. In the creation of a
tourism cluster in the region we can focus on the following preconditions:

- Rich and unique culture of the population;

- the location of historical objects of architecture and culture in our region;

- activity of the joint foreign companies in our region;

- Interstate relations and cultural exchange between countries.

There are a lot of historical monuments, cultural and historic buildings in the region that are of
interest to tourists. The region has high natural potential, hunting and fishing. Baikonur cosmodrome,
Kambash lake located in Kazaly district, memorial complex "Korkyt Ata" located in Karmakshy district,
"Barsa zhere" nature reserve located in Aral district, Karatau slopes in Zhanakorgan region, and
sanatorium healing with healing properties - all these are the tourist attributes of Kyzylorda region it's
getting worse.

In conclusion, it can be said that the priorities of the creation and development of clusters in the
above-mentioned Kyzylorda region are a positive change in the socio-economic development of our
region.
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"KopxsIT ATa atbiHaars! Kbi3bliopa MeMIekeTTik yausepeuteti, Kbizbinopaa

NHHOBANUAJIBIK JAMY IbIH KJIACTEPJIIK BAFBITHI
7KOHE KbI3bIJIOPJA OBJIBICBIHJIA JAMBITY IbIH BACBIM/IBIJIBIKTAPBI

Annoranus. Makanana Ka3akcraH 3KOHOMHKACHIH JaMBITY TYPFBICBIHAA WHHOBAIUSIIBIK JaMyIbIH OaChIMIIbI
OarpITTaphl aHBIKTAJIBIN, WHHOBAIUSUIBIK KBI3MET TaMYBIHBIH aFbIMIAFrbl JKaFJaiblHA Tajjiay jKacalFaH, COHIal-aK
alfMaKThl WHHOBAIMSIIBIK NaMBITYIBIH KIACTEPIiK OaFbITBIHA TONBIFBIpAK TOKTanFaH. Kiacteprmep — HAKTHI
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SKOHOMUKAIIBIK KEHICTIKTeTi Oackapy areHTTIKTepiHiH, FBUIBIMH — 3€pTTey MeEKEMENepiHiH, KBI3METTep MeEH
Tayapiapasl JKETKI3YII JXKoHE OHIIpYIIi KOMITAaHWIAPIBIH arioMepanusichl. Kiacrepimep e3apa TITiHEH >XKOHE
KeJJeHeH OaiimaHbIcTapMeH OaimaHBICKaH, Oenriyi Oip OphIHAA MIOFBIPIAHFAH KOMITAHUSUIAD MEH YHBIMIapAbIH
cepikrecTirin Ounmipeni. «Kiactep» TepMHHI 3KOHOMHKAJIBIK oAeOMETTepAe €H YJIKEH TaHBIMaJABIFBIH I'apBapm
YHHUBEPCUTETIHIH Tpodeccopsl, OoceKerekaduIeTTUIK TeOopusChIHBIH aBTopbl Maiiki [loprepaiH eHOekTepiHiH
Herizigae annpl. CoHOal-aK KiIacTepiep COTTI JKYMBIC jKacall OTBIPFaH eNJep HaKThl aTaiblll, KIacTepiepai Kypy
cebenrepi kepceriireH. ABropyiap TapanbiHaH Kpi3buiopa OOJIBICBIHA KIAacTepiiepii Kypy OHE IaMbITYIIbIH
Heri3ri OarbITTaphl KentipinreH. OnapiplH KarapblHaa OallblK KIIacTepiH, Kypill KiacTepiH, MyHalras KiacTepiH,
KYPBUIBIC KJIACTEPIH )KOHE TypU3M KJIacTepiH aiiTyra Oonansl. Kiactepiep Kypy TYPFBICBIH/IA aTaJIMBILI Ki1acTepiep
0i31iH aliMaFrbIMBI3 YIIIiH OACBIMIIBI Cajiaap OOJBIN eCenTeNeIi.
Tyiiin ce3nep: MHHOBaIMSA, HOY-Xay, KJacTep, OaceKereKadIeTTiIK

K.C. J:xxpayoBa, /I.A. bekemena, H.C. KycaeBa
Ke3pumopanHckuii rocynapcTBeHHBIH yHIBEpcHTeT nMeHN KopkeIT ATa, r.Ke3putopaa

KJIACTEPHOE HAITPABJIEHUE HHHOBAIIMOHHOTI'O PA3BBUTUA
U IIPUOPUTETHI PAZBUTHUS B KbI3bLJIOPJIMHCKOM OBJIACTH

AHHOTaIIHﬂ. B cratbe OIpeACICHbI OCHOBHBLIC HalpPaBJICHUA HWHHOBAMOHHOTO pa3dBUTHA OSKOHOMUKU,
MIPOAHATIU3UPOBAHO TEKYIEE COCTOSHUE Pa3BUTHSI MHHOBALMOHHOW JAESITENbHOCTH, TaKXE H3YyUEHO KJIacTepHOE
HalpaBJIeHWEe WHHOBALMOHHOTO Ppa3BUTHUsS peruoHa. Kmactepbl - 3To arjiomepauusi YIpaBI€HYECKUX AreHTCTB,
Hay4HO-MCCIIEOBATEIbCKUX YUPEKACHUM, IMOCTABIIMKOB TOBApOB M YCIYr W KOMIIAHWMH MpPOU3BOJIUTENIEH Ha
HSKOHOMHYECKOM TPOCTpPAaHCTBE. Tarke KiIacTepbl A3TO OOBEAWHEHWE KOMIIAHWH W OpraHm3amnuii, KOTOpHIE
B3aMMOCBSI3aHBI MEKAY COOOH BEPTHUKATBHO M TOPU3OHTAbHO. HanbombIIyo MOMyISIPHOCT TEPMHUH «KJIACTEP» B
SKOHOMHYECKOW HayKe MONy4YmsI Omarojaps TpydaM aBTOpa TEOPUH KOHKYpPEHTOCIIOCOOHOCTH mpodeccopa
I'apBapackoro ynuBepcutera Maiikina Iloptepa. Taxoke ObUTM OTMEUYEHBI CTPAaHBI TNl KJIACTEPHI yXKE YCIICIIHO
paboTaoT M MPUYMHBI CO3MAHMA KiacTepa. ABTOPOM NpPHBEIEHBl OCHOBHBIE HAIPABICHUS CO3JAHHUSA M Pa3BHTHUS
knacrepa B KbI3puiopauHCKoN oOiacTi. B uXx uucie MOXHO Ha3BaTh TaKUe KIIACTEPbl, KaK PBIOHBIA Kiacrep,
PHUCOBBIN KiacTep, HE(PTEra3oBBI KJIACTEp, CTPOUTEIBHBIN KJIacTep M KiacTep TypusMa.dTH chepbl SBISIOTCS
Han6onee MPUOPUTECTHBIMU JI1 HAIIETO pEeruoHa.

KaioueBble ci10Ba: HHHOBALMS, HOY-Xay, KJIACTEP, KOHKYPEHTOCIIOCOOHOCTD
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QUALITY OF HUMAN CAPITAL AS
A FACTOR OF PROFESSIONALIZATION

Abstract. To date, in a competitive economy, its transformation and modernization, the main indicator is the
accumulated and realized human capital. It is the human capital that has good health, worthy education,
qualifications, life experience and determines the level, opportunities for economic, social and technological growth
of society.

Since man is the main creative subject, the factor of creating material wealth, the criterion of progress is a
measure of the integral development of man and the satisfaction of his needs.

Keywords: human capital, valuation, modernization, policy, competitiveness, potential.

Introduction. One of the topical problems of the economy of the Republic of Kazakhstan is the
formation and maintenance of a high level of its competitiveness through the formation of competitive
human capital. National competitiveness is an instrument in the struggle for a place in the world economic
system. The issue of increasing the competitiveness of the economy of the republic is key in the
development of the Strategy "Kazakhstan-2050" [1], Strategy-2030 [2], the Strategic Development Plan of
the Republic of Kazakhstan until 2020 [3] and other programs aimed at modernizing the economy. The
successful modernization of the republic's economy is predetermined achievements in the formation of
human capital as the main factor in enhancing the competitiveness of the national economy.

The urgency of the problem of the formation of human capital is conditioned by the objective needs
of the current stage of the world social and economic development, the specificity of the current situation
in the country. These circumstances require the adoption of not only investment but integrated solutions
that form new resources in the state, society and individual companies that ensure both sustainable
economic growth and the achievement of a higher level of the well-being of the population and a decent
quality of life. Mankind has entered a new century in the process of increasing global changes, among
which the change in a person and his development sharply lags behind changes in the techno-economic
sphere. Overcoming this lag and creating a modern system that forms and develops a person, and thus
increases human capital, requires global processes, among which the main:

- the ongoing modernization of public administration and the socio-political state of society,
improving its livelihoods;

- Acceleration of the processes occurring at the level of social organization for a shorter period of a
person's life-the period of renewal of knowledge, key technologies and the formation of technological
structures is drastically reduced, so that for a generation there are several shifts in technology, theoretical
knowledge and practical skills necessary to achieve and the development of a person's social status;

- coming to the fore, the ratio of the two components of state development: social justice and
economic efficiency;

All these issues exacerbate the problem of human capital in the country. In the presented article
results of research of the human capital of the employed in various spheres of economy are resulted. 10
groups of respondents were investigated, the subject of the study were social, economic, political relations
influencing the formation of human capital.

Methods of research. The main methods of research are a method of deduction and induction, as
well as a comprehensive approach and a method of scientific abstraction. The variety of goals, objectives
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and areas of activity in agriculture predetermines various criteria for assessing the effectiveness of
economic entities.

The discussion of the results. Competitive advantages of the national economy associated with
cheap labor, which, nevertheless, has a high educational level, are largely lost. In addition, the engineering
potential of the country has significantly decreased; there is a "brain drain" from the state. Every year,
there are fewer so-called "blue collars" and skilled workers. On the one hand, there is an acute need for
business in specialists and a large number of vacancies, and on the other hand, there is a large mass of
people who for various reasons are not such specialists and are not ready to become them.

One must really see that Kazakhstan now does not have a modernized industrial economy. The lack of
serious scientific potential in the country makes the implementation of proposals on attracting foreign
advanced companies to the country, inclusion of the country's economy into the global technological
system more promising.

Recently, in strategic documents, along with the term "industrial-innovative development", the term
"modernization" has become widely used. Scientists rightly point out that it is necessary to clearly
distinguish these concepts. In this regard, we quote the statements of the well-known Russian economist
V.L. Inozemtseva, who writes: "Modernization is a movement from the existing state of things to a more
perfect, but not necessarily the most advanced one." The way to an innovative economy lies through the
stage of modernization of the existing economy. Proof of this are classic examples of successful
modernization of the economies of Japan, South Korea and China. Their experience has shown that
innovations are on a mass scale possible when the main tasks of modernization are fulfilled, the economy
is built into the world division of labor, the main driving motive for its development is competition, and
the need for knowledge becomes natural for a large part of workers and managers. Moreover, in countries
that artificially stimulated innovation, but did not form modern methods of economic development,
innovation and modernization remained divided.

Scientists and experts rightly raise the issue of irrational use of savings available to the state in the
form of state funds, gold and currency reserves, which are not transformed into domestic investments in
industrial development. But at the same time, in a modern innovative economy, one can not rely only on
economic incentives. The scale of financial investment itself does not guarantee the success of certain
projects. With a low level and quality of human capital, investments in high-tech industries do not give the
proper return. Modern innovative activity requires awareness, modern knowledge, corresponding to the
requirements of the profession, that is, the role and significance of the human factor is growing. Human
capital is becoming an important factor in economic growth.

Western countries, creating new technologies, seek to multiply their own human capital. According to
some estimates, in developed countries only the increase in the duration of education for one year leads to
an increase in the gross domestic product (GDP) by 5-15%. In all developed countries, human capital is
estimated at times higher than physical capital.

The low quality of training is due to the low level of funding for education and science, as well as the
narrow range of its sources, the shortage of qualified personnel, the separation of the system of training
personnel from real practice, the limited motivation of teachers' work and the teaching staff of higher
education institutions, production and education, inadequate participation of employers in the formation of
the content of educational programs, ineffective use of it scientific potential and others.

The experts studied 10 groups of respondents, the subject of the study were social, economic, political
relationships affecting the formation of human capital, the results are shown in Figure 1.

The indicators of the assessment of the human capital of the first group show that among the
respondents of the central executive body of the Republic of Kazakhstan the aggregate share of the
"average", "above average" and "high" levels prevails, 57.2%, "low" and "below average" 42.8%.

Wages in one of the world's leading groups in the extraction and processing of mineral resources, with
integrated extractive, processing, energy and logistics enterprises are very different from those of budget
and government structures. The average monthly nominal wage of the respondents was 115.9 thousand
tenge, which is 4% more than the average for Astana (110.8 thousand tenge) and 25.5% of the average
republican level (92.3 thousand tenge) . At the same time, 91% of respondents have wages above the
regional level and suggest a wide range of differentiation of purchasing power. The results of the answers
give an opportunity to reveal an approximate salary that allows a certain monthly expenditure on health
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support. This estimated amount implies the costs of visiting sports centers, the purchase of health-giving
vitamins, irregular, to support themselves in good physical condition.

42,807

Figure 1 - Indicators of human capital assessment

The human capital of the majority of bank employees (65.3%) can be estimated as "medium" and
"high". The average monthly nominal salary of the respondents amounted to 105.4 thousand tenge, which
is 4.9% of the average level in Astana (110.8 thousand tenge) and 14.1% of the average republican level
(92.3 thousand tenge) . At the same time, 100% of respondents have wages above the regional level and
suggest a wide range of differentiation of purchasing power. Not a high level of costs for maintaining
health for 85% of the women surveyed is due to the fact that bank employees are promptly undergoing
professional examination and medical examination in respectable medical institutions under insurance
policies.

Based on the annual income, 69% of respondents have the opportunity to expand the food basket and
diversify purchasing power, and 31% have no such opportunity.

Along with this, more than 90% of respondents, health care costs vary from 40 to 10% of the monthly
income level. This correlation assumes high costs for medical care and purchase of medicines, which is
typical for environmentally unfavorable living conditions, 38% of respondents refuse preventive screening
surveys motivating high workload and elementary lack of time.

It should be noted that in the respondents' life position, there is a pronounced desire to build a career,
actively expressing public interest in the problem of society. However, a disappointing result is a low
interest in the culture of a healthy lifestyle. After all, only 4.4% of respondents adhere to preventive
screening surveys.

The above data show that there is a potential for the development of the nation's human capital, all
this requires huge investments in the education, health and culture of the people. Since, in accordance with
the basic concepts of the concept, human capital - education, improvement of health care - is one of the
important areas of industrial investment. Analysis of known approaches to assessing the effectiveness of
human capital shows that the area of analysis of investment efficiency is lent. Given the completeness of
factors, investment levels, estimates of the contribution of human capital to economic growth will
significantly increase, therefore, the prospects for studying the process of the formation of the human
capital of the nation are at an early stage.

Conclusions. In the transition to an innovation economy, the role of a person with his education,
qualifications and experience in ensuring economic growth and improving the competitiveness of the
state. The major component of the human capital is labor, its quality and performance. In its turn quality
of work is determined by the mentality of the population and quality of life. Unfortunately, the work in
Kazakhstan remains a traditionally poor quality, as demonstrated by production of the majority of
domestic enterprises, which is uncompetitive on world markets. Low-performance and low-quality labor
significantly reduces the accumulation of human capital of Kazakhstan. The idea and practice of
reproduction and functioning of the human capital become more complex and filled with new content.
This human capital is gaining recognition and development in a rather wide sense - from the individual to
the world community. Human capital is becoming a mass phenomenon, it corresponds to the type of
innovative reproduction. Perhaps this is why in recent years the Government of Kazakhstan addressed to
the problem of formation of national human capital, since the country needs tools that can make the
transition to the innovative type of reproduction.
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KOCIBUIILJIKTIH ®AKTOPBI PETIHAE AJIAM KAIIUTAJIBIHBIH CAITACBI

AnHotamus. Byrinme Oocekere KaOieTTi SKOHOMHKAZa OHBI TpaHChOpMANUsUIay JXKOHE MOJIEpHU3ALUsIIay OacThl
KOPCETKIIl - JKHHAKTAJIFAaH JXOHE JKY3€re achIPhUIFaH ajaM KamuTalbl. Bysl jKakchl JCHCAYJBIK, JAWBIKTBI OUTIM, OLTIKTLIIK,
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KAYECTBO YEJJOBEYECKOI'O KAITMTAJIA KAK ®AKTOP ITIPO®ECCUHOHAJIN3ALINHA

AnHotamusi. Ha cerogusammumii 1eHb, B YCIOBHSIX KOHKYPEHTOCIOCOOHOH SKOHOMUKH, €€ TpaHC(OpMaluu W MOjep-
HH3ALMH, TJIABHBIM IIOKa3aTelleM SBIISETCS] HAKOIUICHHBIH U pealM30BaHHbIH YeI0BeYeCKHH KanuTail. VIMEHHO TOT YeloBeyecKuit
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A ROLE OF ECONOMIES OF POPULATION
IN PROVIDING OF FOOD SAFETY OF KAZAKHSTAN

Abstract. This article reveals the essence and significance of the population's economies in providing foodstuff.

During the research, the following methods were used: scientific abstraction, statistical economical, analysis and
synthesis.

During the implementation of scientific research, the following results were received: firstly, functions and role
of economies of population were considered; secondly, the analysis of structure of gross products was conducted on
the categories of economies and in the cut of industries; thirdly, the prospects of development of economies of
population and the necessity of concentration of agricultural production were proved with the purpose of increase of
competitiveness of the agro-industrial complex of Kazakhstan.

Keywords: security, economy, population, food, agrobusiness, physiological needs.

Personal subsidiary plots of the population function in all socio-economic formations. This is due to
the fact that vital food products are produced here that satisfy the physiological needs of people.

The study of economic literature has shown that at all times personal subsidiary plots have performed
many functions related to the income generation, the employment, the formation of a rural healthy
lifestyle, the upbringing of youth, observance of traditions and customs, the improvement of material well-
being, the preservation of labor potential[1-6].

It should be noted that even under the administrative-planned economy, personal subsidiary farms
successfully functioned alongside the public sector. This combination was based on the following
principles: voluntary management of PSP; mandatory participation in the public sector; increase in the
share of incomes from maintaining PSP in total revenues of the population; equality of all sectors of
public agricultural production; economic assistance to PSP from agricultural enterprises [7].

Village workers not only provided their families with the necessary foodstuff, but also implemented
surplus, significantly supplemented the family budget. Young people constantly participated in
agricultural work, mastered rural professions from childhood, learned to cultivate crops and take care of
animals.

Table 1 - Structure of gross agricultural output by branches and categories of farms (in percent)

Indicators 1995 2000 2005 2010 2015 2016
Gross output in all categories of economies 100 100 100 100 100 100
including

agricultural enterprises 50.8 20.9 28.6 19.2 20.6 233
peasant farms 3.2 19.0 22.9 24.0 27.3 28.3
population economies 46.0 60.1 48.5 56.8 52.1 48.4
crop products

agricultural enterprises 60.3 33.0 44.0 29.4 27.5 30.7
peasant farms 3.6 323 35.2 41.7 38.0 38.9
population economies 36.1 34.7 20.8 28.9 34.5 30.4
animal products

agricultural enterprises 32.8 8.4 8.1 9.9 11.4 13.1
peasant farms 23 5.1 6.4 8.9 14.4 15.2
population economies 64.9 86.5 85.4 81.2 74.2 71.7
Note: it is based on sources 8,9,10,11
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However, the role of the economies of the population varied depending on the socio-economic
situation in the country. According to Table 1, it can be seen that the share of economies of the population
in 1995, in gross output, was 46.0%. In 2000, this indicator increased by 14.1% and reached 60.1%. Then,
in 2005, the share of economies of the population decreased significantly and the share of peasant farms
increased. If considered in the context of industries, then in crop production the share of households is
lower than in livestock. Thus, in 2005, 85.4% of the total animal production was produced by the
economies of the population. In 2016, the share of households accounted for 71.7% of animal products.

Table 2 - Crop production in all categories of farms and households in Kazakhstan, thousands of tons

Indicators | 1990 [ 1995 [ 2000 | 2005 [2010r [ 2015 | 2016
All categories of households

grain 28488 9506 11565 13781 12185.2 18672.8 20634.4
sugarbeet 1044 371 273 311 152.0 174.1 345.0
sunflower 126 99 105 267 328.9 534.0 754.9
potato 2324 1720 1693 2521 2554.6 3521.1 3545.7
vegetables 1136 780 1544 2169 2576.9 3564.9 3795.2
gourds 302 162 422 684 1118.2 2087.6 2070.9
fruits and beries 301 97 202 244 164.6 216.2 259.6
grape 139 68 62 52 56.4 63.4 75.0
Economies of the population

grain 18 11 132 99 39.1 30.2 30.2
sugarbeet - 2 28 13 1.6 0.2 0.0
sunflower 3 2 9 17 3.1 1.4 1.0
potato 1246 1453 1431 2062 1829.3 2067.6 2047.7
vegetables 391 502 1108 1423 1365.3 1531.0 1543.1
gourds 88 92 194 267 192.2 1924 210.2
fruits and beries 169 70 146 204 102.9 110.6 121.7
grape 18 8 19 13 11.6 12.3 15.0
Note: it is based on sources 8,9,10,11

The analyzed structure of gross output by branches and categories of economies reflects all the
fundamental transformations that have taken place in the country. After the collapse of large agricultural
enterprises, the ratio between overall production by farm categories changed radically. The economies of
the population have become the main producers of agricultural products.

In the crisis conditions, when large agricultural enterprises disintegrated, the economies of the
population turned out to be more flexible and dynamic business patterns. Over the years, they provide
Kazakhstan people with fresh, environmentally friendly food. Moreover, thus, the problem of employment
of local rural population is solved.

As many researchers noted, personal subsidiary plots of the population are an integral part of the
agricultural sector [3,4,5,6,7]. Without them, it is impossible to imagine the successful functioning of
agrobusiness. In the food market, the economies of the population have its own niche. With increasing
solvency of the population, the demand for environmentally friendly products is increasing. Until now, the
share of households in the gross agricultural output is significant.

According to the Committee on Statistics of the Ministry of National Economy of Kazakhstan, in
2016, the economies of the population produced 57.8% of potatoes; 40.7% of vegetables; 10.2% of
gourds; 20% of grapes from the overall production for all categories of households.

As for animal products, in 2016, 55.6% of meat, 77.4% of milk, 25.5% of eggs and 59.5% of wool
were produced by economies. The production level of agricultural products in economies of the
population in 2016 compared with 1990 declined slightly. The production of milk increased from 2.6 to
4.1 million tons.

At the same time, the production level of agricultural enterprises decreased significantly during the
analyzed period. Thus, meat production in 2016 was 0.2 million tons in slaughter weight. In 1990, this
figure was 1.1 million tons in slaughter weight. The production of grain decreased from 28463 thousand
tons in 1990 to 13202.3 thousand tons in 2016 [8,11].
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Table 3 - Production of animal products in all categories of households and
in economies of the population of Kazakhstan, in thousands of tons

Indicators [1990 1995 [2000 [2005 [2010 [2015 | 2016
All categories of households

meat (in slaughter weight), min.t. 1.6 1.0 0.6 0.7 0.9 0.9 0.9
milk,mln.t. 5.6 4.6 3.7 4.7 5.3 5.1 5.3
eggs, billion pieces 4.2 1.8 1.7 2.5 3.7 4.7 4.7
wool (in gross weight), thous.t. 107.9 58.3 22.9 304 37.6 38.0 38.5
karakul, thousand pieces 1720.7 1145.2 129.9 191.9 49.4 7.1 4.3
Economies of the population

meat (in slaughter weight), min.t. 0.5 0.6 0.5 0.6 0.7 0.5 0.5
milk,mln.t. 2.6 3.2 3.4 4.3 4.8 4.1 4.1
eggs, billion pieces 1.3 0.7 0.8 1.2 1.3 1.2 1.2
wool (in gross weight), thous.t. 29.5 28.3 18.5 23.5 25.5 23.1 22.9
karakul, thousand pieces 22.6 43.3 55.6 118.4 29.3 - -
Note: it is based on sources8,9,10,11

Consequently, it can be stated that the economies of the population play an important role in the
country's food security. As already noted, during difficult times they delivered foodstuffs to the market,
solved problems of employment in the countryside, replenished the family budget of the agrarians.

However, at present, there is a tendency in Kazakhstan to reduce the proportion of households in the
total gross agricultural output. This is due to the following reasons: first, the capacity of economies of the
population is limited; secondly, the processes of cooperation and integration take place in the development
of agricultural production.

Economies of the population, in order to provide themselves with foodstuff and realize excess of
provisions, are engaged simultaneously in crop growing and animal husbandry: cultivate potatoes,
vegetables, rear animals. Many operations are performed manually. Labor productivity is low.

Many farms have problems with the sale of products. This position is used by resellers, dictating their
terms of the business transaction. Moreover, the problem of financial support and introduction of
innovative technologies in production is acute.

The agro-industrial complex of Kazakhstan faces strategic tasks to increase its competitiveness,
import substitution and saturation of the domestic market with environmentally friendly domestic
products. The economies of the population cannot significantly increase production volumes. Their
capabilities are limited. For this reason, the villagers themselves understand the need for cooperation and
pooling of efforts in such an important for all Kazakhstani people's business as providing physical and
economic access to foodstuffs for wide sections of the country's population.

Kazakhstan has accumulated rich experience in the creation of integrated and cooperative enterprises.
Practice convincingly shows the advantages of large formations in front of small farms, also the
cooperation of personal subsidiary plots is necessary [12,13]. At a concentration of production, the
problems of creating production and social infrastructure, the use of resource potential, employment, the
introduction of innovative technologies are better solved.
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PECULIARITIES OF AGRETURISM IN FOREIGN COUNTRIES

Abstract. To date, agrotourism has become an important component of socio-economic development in the
world, since it transfers parts of the agrarian population from the production sphere to the service sector. Giving
impetus to the formation of agrarian regions and their population through the organization of a new sector of the
local economy. The development of agro-tourism allows in developed countries to prevent unemployment,
migration, a decline in the standard of living of the population and other negative phenomena leading to the
degradation of the village. In many countries, agro-tourism is a complementary and interconnected concept and
becomes a means of leisure in rural areas for townspeople, naberia is increasingly popular in the recreational regions
of our country, subject to state support in accordance with rural development programs, facilitating the transfer of
surplus labor in agrarian regions to an alternative sector for the production of services, the development of small and
medium-sized businesses and the creation of new jobs in rural areas.

Keywords: price policy, efficiency, cattle breeding, meat industry, agriculture.

Introduction. Agro tourism is an entertaining tourism that involves the use of a rural (farm)
economy. Agro tourism can manifest itself in various forms, but always includes the removal of the agro-
life.

There are two basic forms of agro tourism: a manor with a service to be rented directly within the
household or a self-catering accommodation on land belonging to the household, for example, in camping
and tents. Agro tourism, thus, is a form of rural tourism. In agro-tourism, the household (farm) is at the
same time a lodging house and the main object of interest for the tourist.

Methods of research. The main methods of research are a method of deduction and induction, as
well as a comprehensive approach and a method of scientific abstraction. The variety of goals, objectives
and areas of activity in agriculture predetermines various criteria for assessing the effectiveness of
economic entities.

The discussion of the results. The development of agrotourism in the world began in the second half
of the 20th century, when the concept of "Bed & Breakfast" became popular in England and the USA -
living for about 7 days in empty rooms of houses regardless of their location (Table 1).

Table 1- Classification of recreation centers belonging to the "Bed & Breakfast" type

Name Characteristic Features

Rent a cottage in the resort and recreational zone, | Location by the sea, lake or in the
Bed & Breakfast cottage in a territory that has the status of a rural area or mountains

refers to a resort area

Family holidays with children in rural areas, The possibility of rest in rural conditions of
Bed & Breakfast farm characterized by attractive recreational resources children of different age groups separately
vacation from their parents

Accommodation in the owner's house of a rural Familiarity with the traditions, culture and
Bed & Breakfast manor together with his family in separate guest way of life of the seven, in which the guests
homestay rooms live

Accommodation in a farmer's house or in a The use of products grown by the owner of
Bed&Breakfast farmstay specialized camping on the territory of a farm the homestead, participation in agricultural

work on the farm




Hoxknaovr Hayuonanwvroii akademuu nayk Pecnybauxu Kazaxcman

At the beginning of the XXI century. the agrarian tourism industry is recognized by WTO experts as
an essential, most dynamically growing sector of the world tourist industry. Today, the volume of agro-
tourist services in post-industrial countries almost exceeds the growth in the number of hotels and resort
services in these countries [2].

At the present stage, all the national agrarian tourism organizations of European countries have joined
the European Federation for Farm and Village Tourism ("European Federation for Farm and
VillageTourism") or abbreviated "EuroGites". The main objectives of this organization are: to promote the
development of agrarian tourism and targeted investment in rural tourism development projects. Features
of the organization of agricultural tourism in European countries are provided in Table 2.

Table 2 - Features of the organization of agro-tourism in European countries

Country Features of the organization of agro tourism

Italy Agro touristic business is closely connected with the resort, international specialization - gastronomic and
tasting tourism

France The seaside agritourism, horse farms, wine agroundings, ski chalets, agro cottages, castles, and other forms of
agrotourism are characteristic

United Affordable prices, special discounts for children, wide application of advertising, specialization - horseback

Kingdom riding

Spain There are rural hotels in the Canary and Balearic Islands, as well as in converted monasteries and historic
castles

Germany Most tourists come to participate in international fairs and trade shows

Austria Attracting tourists to harvesting herbs, preparing dairy products, pasturing livestock, active mountain and
ecological tourism

Finland Rent houses without owners, located on the shores of protected lakes and rivers

Romania The National Association of Rural and Cultural Tourism operates, specialization - ethnographic and
gastronomic tourism

Hungary Tax privileges are extensively applied, international specialization is equestrian tourism

Poland Characteristic of the lack of a close relationship with the traditions of the country - only accommodation and
meals

Denmark There is the National Association of Agrotourism, specialization - bicycle tourism

Iceland Categorization of rooms into three categories, categorization of guest houses (A, B, C,D, T, F, G)

Since 1972, agro tourism in world practice has emerged as a separate industry providing income equal
to the gross domestic product of a country such as Hungary. At the moment, more than 2 million beds
have been registered for tourists in rural European estates.

Unconditional leaders in the development of the industry of agrarian tourism in Europe are France
and Spain. In these countries, agrotourism has long grown into a highly profitable industry of international
specialization. The prerequisites for this were the development of the agro-tourism as part of the state
protectionist policy in the 1980s, when a quota system was introduced in Europe, which sharply reduced
the volume of agricultural production. Accordingly, there was a need to create new jobs in rural areas. The
main task, which was set before the development of agro-tourism, was to stop the mass outflow of the
rural population to the cities, with the help of which it was required to avoid serious social conflicts.
However, this type of tourism quickly turned into a low-cost and competitive business.

The interests of the development of agrarian tourism in these countries are represented by the
National Organization of Holiday and Green Homes, which offers agro-tourism for every taste and type of
recreation, certified according to high national standards of service.

Classical European traditions of the development of agricultural tourism for many decades, professes
the United Kingdom, in which the system of regional tourism organization was formed in 1969 with the
adoption of the Law on the development of tourism. English agro tourism is all-season: it is very popular
in this country not only to spend the summer holidays, but also to meet Christmas. In the UK, the interests
of the owners and the infrastructure of agribusiness are protected by the National Organization of Rural
Tourism and Agro tourism, which provides accreditation of guest houses and other accommodation for
agro tourists. The current popularity and demand for rural tourism services has prompted English farmers
to unite homesteads and guest houses in order to offer more diverse services. So, for example, in the
south-west England, the restoration of old farms, in which an increased level of comfort is combined with
original or partially preserved old furniture, is very popular.
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Italy, as an object of agro tourism infrastructure, on the world market of tourist services, focuses
guests on the historical traditions of rural recreation in the mountains and foothills of the Alps, the
Apennines and along the strip of the sea coast. Agro tourism in Italy since its inception began to be
considered by the rural population as the main form of entrepreneurial employment. Therefore, in this
country agro touristic business is closely intertwined with the resort service. A significant factor in the
international agro tourism specialization of Italy has gradually become wine and gastronomic tourism.
Despite the fact that the services of rural recreation in Italy are almost twice as large as Spain or France,
they annually enjoy up to 2 million people. (of which - 77.9% of Italians). Annually, the profit from rural
tourism is more than 350 million dollars.

A special place in the development of agro tourism belongs to Germany, which is visited annually by
many one-day guests from Eastern European countries within the framework of shopping tours, especially
from neighboring Poland. In the early 1980s, Germany developed a concept for the development of agro-
tourism in peripheral regions for the distribution of cheap recreation on the tourist market, without the use
of expensive infrastructure and the provision of comfortable living conditions [5, p. 73].

In Switzerland, tourism revenues amount to more than $ 15 billion annually, of which $ 10 billion
falls on farmers in mountainous areas.

In the near future, Turkey takes the initiative to actively develop agro tourism. This will not only help
attract more foreign tourists to the country, but will also help preserve the environment and support
agricultural areas in accordance with the project "Turkey for All" [5, p. 74].

The experience of such European countries as Hungary, Romania and Poland deserves to be studied.
The legislation of Hungary agro-tourism is referred to the sphere of personal farming, in this connection,
appropriate preferential tax instruments are formed. Among the most popular places include the
southwestern region of Vash, the eastern region of Szolnok (the Tis region) and the famous Hortobad
steppe. Specialization of agrarian tourism in this country is its combination with national traditions of
horse breeding.

Thus, the popularity of agro tourism in the West grows from year to year, and tired of beach holidays
and crowded hotels, customers prefer their inexpensive tours in the province, where one can feel like a
simple villager who is far from the hustle and bustle of civilization. Many agrarian tourism specialists in
these countries are sure that it is agro tourism that will become the most privileged type of recreation in
the modern world. The majority of agro tourism hotels have their own farms, where ecologically clean
local products are grown, which are extremely popular today in the developed world. Successful Western
experience can find interested structures in the development of domestic agrarian tourism.

It is worth noting the significant state support for programs to attract rural communities to agro
tourism in European countries, as many countries see agrarian tourism as the main lever for economic
recovery of their rural areas. So, according to specialists' calculations, the income received from one bed is
equivalent to the annual income of a farmer from one cow [5, p. 74].

Conclusions. The development of agrarian tourism has a zonal character - the areas of development
of this type of tourism are traditional. Now the market distinguishes three types of green tourism:

First, agro tourism is a kind of rural green tourism, both cognitive and entertaining, connected with
the use of subsidiary farms of the population or land of agricultural enterprises that are temporarily not
used in the agrarian sphere. This species may not have restrictions on the load on the territory and the
regulation of the types of recreational recreation.

Secondly, rest in the village. The basis of its development is the capital housing fund on the manors of
the owners and the available natural, recreational, historical and architectural, cultural and household and
other achievements of this or that area.

Thirdly, this ecotourism is a scientific-cognitive kind of agro tourism, characteristic for rural areas
and villages located within the territories of national parks, protected areas, parks, etc., where appropriate
restrictions on the loads on the territory and the types of entertainment rest are regulated .
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Kazak arporexnukainsik yausepcuteti. C.Celidymn;
Kasryreinyonarsl Kaparanapl 5KOHOMHKAIIBIK YHUBEPCUTETI

HETEJAIK EJIAEPJAEI'T ATPETATTAPAbBIH EPEKIIEJEKTEPI

AnHoTanmusa. Byrinri TaHma, oleMIiK arpaplibIK-TYPUCTIK KbI3METTEpre ©HEpPKACI aybUl MIapyallbUIBIFBI XalbIK
TpaHcdepTTep 06Jiri peTiHae, dJIeYMETTIK KOHE SKOHOMHKAIIBIK AaMyIbIH MaHBI3Jbl Kypamaac Oesiri O0Jibl. KeprilikTi
OKOHOMUKAHBIH JaHAa CEKTOPBIH YIBIMAACTBIPY apKBUIBI arpapiiblk OHIpJIep MEH OJIapAbIH IOMYJIIASIapBIHBIH
KaJIBIITACTBIPYFa CepIiH O0epy. ATpo-Typu3M/i JAaMbITYy eMip Cypy JACHIeHiH jKOHE aybUIbIHBIH a3bIll JKETEKI 0acka na
Tepic KyOBUIBICTapAbl Kyjall, AaMbIFaH €IEp >KYMBICCBHI3JBIK, KeOIli-KOH OoiablpMayra MyMKiHAik Oepeni. Kemreren
engepae, ATpoTypusM - 0ipi TONBIKTBIPATHIH KOHE ©3apa OaiaHBICTHI YFRIMAAD MEH aybUIABIK JKepiepAe a3zaMaTrap
JieMalbIc HBICAHIaphl OOIyFa, eIIiH OapraH TaHBIMAJ PEKPEAIMSUIBIK aiiMaKTapabl Tepy, aybUINBIK aliMaKTapiaa apThIK
JKYMBIC KYIIIHIH ayIapMachlH >KOpAEMECY apKbUIbl aybUIIBIK AaMy OarnapiamMaiapblHa COWKeC MEMIICKETTIK KOJaay
Ke3ZenreH OajgaManbl KbI3MET KOpPCETY cajlaChl OHIIPIC, IIAFbIH JKOHE OpTa OM3HECTI JaMBITY JKOHE aybUIIBIK XKeplieple
JKaHA KYMBIC OPBIHAAPBIH KYPY.

Tyiiin ce3aep: arpoTypusM, ToCUIAED, aybUl MIAPYaIIbUIBIFBL, OPHBIKTHL 1aMy, Kypasiap, QyHKIusIap.
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1 o . .
Kazaxckwuii arporexandeckuii yausepcureT uM. C.CelidyiumHa,

. o 2
Kaparannunckuii sxoHomMudeckuil ynusepcuteT Kasnorpebcoros

OCOBEHHOCTHU ATPOTYPU3MA B 3APYBEXXHBIX CTPAHAX

AnHoTauus. Ha ceronHsHuii 1eHs B MUpE arpoTypH3M CTall BaXKHBIM KOMIIOHEHTOM COLIMAIbHO-D)KOHOMHUYECKOTO
pa3BHUTHSA, TaK KaK NEPEBOTUT YaCTH arpapHOTO HaceJeHUs U3 chephl MPOM3BOACTBA B cdepy ycuyr. [IpunaBas uMITyIbC
(OPMUPOBAHHIO arpapHBIX PETHOHOB M HMX HACENEHMs IyTeM OpPraHU3aldd HOBOTO CEKTOpPa MECTHOH OSKOHOMHKH.
PasBurue arporypusma Mo3BoJIsieT B Pa3BUTHIX CTpaHAX MpPENOTBPAaTHTh 0e3paboThIly, MUTpaLUIo, MaJeHUE KU3HEHHOTO
YPOBHsI HaceleHHUs U JIPyTMe HEraTUBHbIE SBJCHMA, BEIylHe K JAerpajaluu cesia. Bo MHOruX cTpaHax arpoTypusm —
B3aMMO/IOTIOJIHSIOIIUE U B3aUMOCBSI3aHHbIE ITOHATHUS U CTAHOBUTCS TOPOXKAHAM CPEJICTBOM IPOBEJCHHUS I0CYyTa B CEIbCKOM
MECTHOCTH, Habepus Bce OONBIIYI0 MOMYJIIPHOCT B PEKPEAMOHHBIX PErHOHAX Halledl CTpaHbl, HPH YCIOBUH
roCyJIapCTBEHHOW MOJAECPKKH B COOTBETCTBUH C IPOrpaMMaMM Pa3BUTHS CEJIbCKUX TEPPUTOPUIl, COAEHCTBYS NEpEBOILY
M30BITKA TPYAOBBIX PECYPCOB B arpapHBIX PETHMOHAX B AIbTEPHATHBHBIA CEKTOP NPOU3BOJCTBA YCIYT, PA3BUTHIO MaJoTro U
cpenHero Ou3Heca U CO31aHUIO HOBBIX Pa0OYUX MECT B CEIbCKONM MECTHOCTH.

KiroueBble cj10Ba: arpoTypu3M, HOAXOABI, CETbCKOE XO3IHCTBO, YCTOMYMBOE pa3BUTHE, CPEACTBA, HYHKINN
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yausepcutera umenn C.Ceiidyuun. r. Acrana npocnekt JKenuca 62

MyxamberoBa 3amupa CeiizaxMeToBHa - [OLEHT Kadeapbl JKOHOMHKH W TMpeAnpUHHMATeNbcTBa, KaparaHanHCKuii
SKOHOMHYeCKHH yHUBepcHuTeT KasnorpeOcoro3a. YueHas cTeneHb: KaHANAAT SJKOHOMUYECKHUX HAayK

MaraeBa boraro3 TynemoBHa - u.0. 3aB. KadeApoll Typu3Ma M pecTOpaHHOro naena, KaparaHmMHCKHN 3KOHOMHYCCKHIA
yHuBepcuteT KasnorpebGcoro3a. YueHas cTeneHb: KaHAUAAT SKOHOMUIECKHUX HayK.
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METHODS OF PRICING ON INDUSTRIAL ENTERPRISES

Abstract. According to the authors, in the context of economic integration of the world economic system, price
is a key tool for regulating the economy and social support of the population. Therefore, pricing and its regulation are
one of the most important foundations of a market economy, acting as a regulator of the ratio of commodity supply
and demand, as well as a factor in the formation of inflation in the country. Pricing is an instrument for regulating
consumer purchasing behavior. Thus, any regulation in a market economy is reduced to regulating the price of goods
and services through a balanced monetary policy. The article highlights the methods of pricing industrial enterprises,
its features of functioning within the framework of legislation, addresses problems and offers foreign experience in
solving these problems and objectively forms a market price.

Keywords: pricing, industry, methods, price.

Introduction. In the conditions of the commodity market, the most important factor in the
competitiveness of the commodity is its price of consumption. The price of consumption of goods includes
the purchase price and the cost of operating the goods for the entire period of their service. In the service
sector, the indicator of the price of consumption of goods loses its decisive importance.

Being a monetary form of the value of the commodity, the price carries information about the amount
of socially necessary labor for its production and is the conductor of objective information on costs in the
production sphere, on the one hand, and solvent consumer demand, on the other [1].

When selling goods (works, services) on the market, there is a transaction between the seller and the
buyer, in which the rights to ownership of the subject of sale and purchase and the relations connected
with them are usually precisely defined. In accordance with this, the seller has a guarantee of payment of
the transaction amount by the buyer. In the event that one of the standard terms of the transaction is not
observed, the process becomes more complicated, and additional costs arise.

Methods of research. The variety of goals, objectives and areas of activity in agriculture
predetermines various criteria for assessing the effectiveness of economic entities. The main methods of
research are a method of deduction and induction, as well as a comprehensive approach and a method of
scientific abstraction.

The discussion of the results. Industry prices:

a) wholesale prices of the enterprise - at these prices the enterprise

realizes production production to other enterprises and

marketing organizations.

b) wholesale prices of industry - at these prices products

enters the retail trade.

Methods of pricing in industry.

The following stages of the pricing process at the industrial enterprise stand out:

* determination of the base price; prices without discounts, extra charges, transportation, insurance,
service components;

* determination of the price taking into account the above components, discounts, mark-ups.

The following basic methods of calculating the base price are applied, which can be used in isolation
or in various combinations with each other:

1. Full Cost Method, or Full Cost Pricing, Cost Pricing. To the full amount of costs (fixed and
variable) add a certain amount, corresponding to the rate of profit. If the production cost is taken as a
basis, the surcharge should cover the implementation costs and ensure profit. In any case, the overhead
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includes indirect taxes and customs duties transferred to the buyer. It is applied at the enterprises with
clearly expressed commodity differentiation for calculation of the prices for traditional goods, and also for
setting prices for brand new products that do not have price precedents. This method is most effective in
calculating the prices for goods of reduced competitiveness.

The method of production cost (Conversion Cost Pricing). The total amount of costs for purchased
raw materials, materials, semi-finished products is increased by a percentage corresponding to the
company's own contribution to the increase in the cost of the goods. The method is not applicable to long-
term price decisions; It does not replace, but complements the full cost method. It is used in specific
conditions and decision-making cases:

* about increasing the mass of profit by increasing production;

» refusal or continuation of competition;

* on changing the assortment policy in determining the most and least cost-effective products;

» for one-time (individual, non-mass) orders.

3. The method of marginal costs (Direct Costing System) involves an increase in variable costs per
unit of output by a percentage that covers costs and provides a sufficient rate of return. There are more
opportunities for pricing: full coverage of fixed costs and maximization of profits.

4. The return on investment pricing method is based on the fact that the project must ensure a
profitability of at least the cost of borrowed funds. To the total costs per unit of output, the amount of
interest for the loan is added. The only method that takes into account the payment of financial resources
necessary for the production and sale of goods. Suitable for enterprises with a wide range of products,
each of which requires its variable costs. It is suitable both for traditionally produced goods with an
established market price, and for new products. It is used successfully in making decisions about the
amount of production of a new product for the enterprise.

Methods of marketing estimations (Pricing based on Market Considerations). The company tries to
find out the price at which the buyer definitely takes the goods. The prices are focused on increasing the
competitiveness of the goods, and not on meeting the enterprise's need for financial resources to cover
costs.

For example, Kazakhstani uranium and titanium have special pricing methods for transfer pricing that
are publicly available. In addition, work is underway to create a pricing methodology for crude oil, this
method will be introduced in the next 3 years. Uranium products already have a developed methodology
for pricing, which makes it possible to clarify the order of taxation and reduce the risks of additional
charges. Companies from the oil industry also received significant amounts of tax-related additional
charges related to transfer pricing issues, and work is under way to create a methodology for pricing crude
oil. At the same time, the methodology for calculating the prices of uranium products, in contrast to the
current project methodology for crude oil, directly provides for the size of the discount can be presented to
the trader. Perhaps this is justified by the fact that contracts for the sale of uranium products are of a
typical nature and are limited to a much smaller number of supply channels.

Transfer pricing is an objective phenomenon that emerged as a result of de-centralization,
representing trade within the organization between its structural sub-divisions. The transfer pricing system
is created to minimize transaction costs. The transfer pricing system also allows you to effectively manage
the organization, allocate resources, develop strategic solutions.

The problem of improving legislation in this area is that the issues of transfer pricing are a real
stumbling block in the relationship between taxpayers and authorized bodies. The unsettledness of this
issue is to some extent an obstacle to the formation of a system of effective international trade and in some
cases creates the prerequisites for double taxation in the export of Kazakhstani goods.

Kazakhstan's authorized bodies traditionally use three methods for this:

* The method of comparable uncontrolled price;

* The "cost plus" method;

* The method of the subsequent sale price.

The most widely used method is a comparable uncontrolled price (SSC). The SSC method is applied
when there are goods (works, services) transactions in identical market (in their absence - homogeneous)
goods (works, services) and establishes a market price, proceeding from the prices for identical goods (in
their absence-homogeneous) goods (works , services) sold under comparable conditions to a buyer who is
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not associated with the seller. In other words, it is customary to call the principle of "outstretched hands",
ie, the comparison of transactions between dependent and independent companies.

When independent companies interact with each other, the conditions of their commercial and
financial relations are determined by market factors, because an independent seller usually wants to sell
more expensively, and an independent buyer to buy cheaper, i.e. The market price is determined on the
basis of demand and supply. When dependent companies interact with each other, their commercial and
financial relations can not be directly influenced by external market factors, although dependent
companies often tend to model market dynamics. The methods "costs plus" or "subsequent sale prices"
can be applied if there are no transactions in the relevant market for goods (works, services) for identical
(if they are not homogeneous) goods (works, services) or because there is no supply in this market such
goods (works, services), as well as when it is impossible to determine the relevant prices due to the lack or
inaccessibility of information sources.

In the "cost plus" method, the market price of goods (works, services) is defined as the sum of the
costs (expenses) and margins incurred. In this case, the confirmed direct and indirect costs (expenses) for
the production (acquisition) and (or) the sale of goods (works, services), costs (expenses) for
transportation, storage, insurance and other costs (expenses) are taken into account. The mark-up is
determined in such a way as to ensure the average rate of profitability established for this field of activity.

In turn, the method of "subsequent sale price", in which the market price of the goods (work, services)
is determined as the difference in price at which such goods (work, services) are sold by the buyer at
subsequent sale (resale) and confirmed costs (expenses), (without taking into account the price at which
the goods (works, services) were purchased by the specified buyer from the seller, as well as its mark-ups.
The mark-up is determined in such a way as to ensure the average standard of rent for the given sphere of
activity of the state.

As for the Kazakh law, it is right in the definitions that the transfer price is the price that deviates
from the objectively forming market price. That is, the concept of a "transfer price" has been given a
negative connotation.

Conclusions. In general, in international practice transfer prices are the prices used in transactions
between associated, related companies. In itself, the fact that a transaction occurs between related
companies does not in any way say that the price should not initially correspond to the market price and
then , that the parties involved in the transaction violated the law or underpaid taxes. In fact, there is
nothing wrong with transactions between related companies, because many companies now have very
extensive business around the world, and it is inevitable that they sell and buy goods, works or services
within the group.

State regulation of pricing, in our opinion, does not contradict the established requirement of
"reducing the regulatory function of the state", as the object of direct regulation will be the prices for
products of monopolists, as well as certain strategic and socially important goods. The development of a
scientifically based, systemic approach will help to restrain the unjustified growth of prices for products
(services) of the relevant economic entities, which will become an effective factor in ensuring the stability
of the entire price system. Effective state influence on pricing will create a business environment in which
the role of prices in the implementation of innovative and social policies, as well as in achieving resource
saving and environmental sustainability of production, increases.
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AHHOTAUMA. ABTOPJIAPBIH MiKipi OOMBIHINA, dJEMIIK SKOHOMHUKAJIBIK KYHEHIH SKOHOMUKAIIBIK HHTETPAIUACHI
JKaFIalbIHIa 0ara XalbIKThI 9JICYMETTIK KOJIay jKOHEe SKOHOMHMKAHBI PETTEYMiH HETi3r Kypajabl OOJIBIT TaObLIabl.
Ocsunaiiiia, 0ara Oenriicy KOHE OHBI PETTCY HAPBIKTHIK SKOHOMHUKAHBIH €H MaHbI3Ibl HEri3l OOJIBIN TaObLIAmbI, O
Tayap MEH CYPaHbIC apakaThIHACBIH DPETTEYIi, COHmAi-ak einaeri MHQIAMUAHBIH KaasnTacy (axKTopsl OOJIBIIT
TabbuTazbl. bara Oenriiey - OyJ1 XaabIKTBIH TYTHIHYIIBUIBIK CATBIN aly MiHE3-KYJIKbIH PeTTeiiTiH Kypan. COHBIMEH,
HapBIKTBIK JKOHOMHUKAJAFbl KE3-KEJIIeH pEeTTey TEeHrepiMai aklia-HecHe casicaThl apKbUIbl Tayapiap MeH
KbI3METTEp/IiH OarachlH peTTeyre okeneni. Makanana OHEpPKSCill KociMOphIHIApBIHBIH Oara Oenriney apicrepi,
3aHHaMa MICHOEPIHEC OHBIH KYMBIC ICTE€y epeKIIeTiKTepl alThuIabl, Oara Oenriieymeri Mocenenep KO3Fasblll, OChI
Mocereepli LIenryzferi IMeTeNmiK ToKIpuOe YCHIHBUIAJBI JKOHE HApBIKTHIK OaraHbl OOBEKTHBTI TypHe
KaJIBINTACThIPAIbI.
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LEGAL AND ORGANIZATIONAL BASIS
OF THE FINANCIAL SYSTEM OF THE REPUBLIC
OF KAZAKHSTAN

Abstract. The authors of this article considered the functioning of the financial system of the Republic of
Kazakhstan, as public finance is one of the main spheres of the financial system and the state budget is one of the
largest of them, such as tax, budget, financial plans (forecasts), budget financing, financial indicators ...

Thus, the article presents the prospects for the development of the financial system at the stage of market
economy construction and the ways of its personnel and professional provision should be considered in the context
of their role and influence on the functioning of our society. And as the basis for increasing the efficiency of the
financial system as an important regulator of market relations, the authors propose to break away from oil
dependence, to switch to a diversified and import-dependent economy.

Keywords: finance, legal framework, system, budget, state, revenues and expenditures

Introduction. The financial system is an integration type system, characterized by a close connection
of its constituent elements (subsystems) and the fact that none of its subsystems can exist independently:
finance, on the one hand, expresses part of the production relations and therefore is an element of the
system of these relations, with another - represent a system consisting of interrelated elements that have
their own functional properties. In finance, you can name as functional subsystems such as tax, budget,
financial plans (forecasts), budget financing, financial indicators, etc.

The financial system consists of a large number of spheres and links and only by analyzing it can one
understand how such a complex mechanism can function. And the source and regulator of the financial
system are legislative and legal acts. It is on the basis of them that one can trace the mechanism of the
functioning of the financial system, understand how financial resources are accumulated and distributed
and redistributed. Public finance is one of the main spheres of the financial system and the state budget is
one of the largest of these. It is in it that the most important revenues and expenditures of the state are
combined. The budget combines such basic financial categories as taxes, expenses, state credit and others,
in their interaction and dynamics.

Methods of research. Three well-known elements of the triangle of knowledge - education, scientific
research, innovation - are often underestimated for the development of a successful economy. In addition,
the combination and synchronization of these three different industries form the basis for economic
success.

The discussion of the results. Considering the socio-economic nature of the state budget, it should be
noted that it is determined:

The way of production

* The existence of a form of ownership of the means of production

* Functioning of the basic economic laws of the state

* Nature of the production relationship

* Nature, goals and objectives of the state

» The content of the socio-economic essence of the state budget is manifested in the fact that it is
simultaneously
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* Restatement of LP

* The instrument of state regulation and stimulation of the economy

* A tool for effective exposure to the processes of extended reproduction

* The leading link in the state's financial and budgetary system

In the budget in the modern world, a significant part of the monetary resources is centralized, which is
a necessary condition for the state to fulfill its functions, such as economic, social, political. The budget is
a composite budget system. And the budget system is regulated by the "Law of Kazakhstan on the budget
system"

A sound financial system is the key to the development and successful functioning of a market
economy and a necessary prerequisite for the growth and stability of the economy as a whole. This system
is the basis that mobilizes and distributes the savings of society and facilitates its daily operations.
Consequently, although the structural transition of a centrally planned and controlled economy to an
economy functioning in accordance with market principles includes many elements, the most important is
to create a reliable financial system. Once a sound financial system is created, the money and capital
markets can develop, especially the primary and secondary markets of national government securities.

According to many experts, Kazakhstan has already overcome the most painful peak of structural
economic reforms after achieving financial stabilization and achieved notable successes, realizing its own
strategy and tactics of economic reforms.

The main priorities of the state investment program are the development of social and industrial
infrastructure, as well as the activation of housing construction. B. The list of investment projects includes
projects for the rehabilitation of the education system, the development of the road network, the
reconstruction of irrigation systems and water supply systems. Financing of projects is provided at the
expense of the state budget, as well as from funds provided by foreign donors.

Prospects for the development of the financial system at the stage of market building of the economy
and the ways of its personnel and professional provision should be considered in the context of their role
and influence on the functioning of our society. It is common knowledge that finances in the economy are
equal in value to the circulatory system of the organism. They create a close intertwining of specific
financial spheres, such as - budget, treasury, taxation, social protection, banking or credit, if they are even
brought to an ideal state, cannot positively influence the economy, since these are separate links in a single
chain. They need to be improved simultaneously. [2]

The main problem in the financial sphere, in my opinion, is that the quantitative growth of the
revenue side of the budget of Kazakhstan and all other important financial indicators is achieved due to
the fall in the tenge rate against the dollar, and from revenues from the oil industry, which can lead to a
deep economic recession, since the entire financial and economic system depends on the quotation of this
raw material in the world market.

In Kazakhstan, the development of such important financial instruments as credit, deposit and leasing
has already begun. In a market economy, their role is to accelerate the formation of seed capital, which is
very important in Kazakhstan, where there is a shortage of investments. In addition, despite multiple
increases in wages for workers in the budgetary sphere, the differentiation of the monetary incomes of the
population continues to be strong in our republic. The settlement of this issue in the future may lead to an
increase in tax revenues to the budget of the Republic of Kazakhstan. Once a sound financial system is
established, the money and capital markets can develop, especially the primary and secondary markets of
national government securities. Following this system, we will develop the possibility of improving the
legal regulation of the financial system in the Republic of Kazakhstan

Structured ness of the space of economic interactions in the financial system is defined by the
"institutional matrix", by which in modern institutionalism is understood the historically formed system of
basic institutions governing the functioning of the main social spheres (economy, politics, ideology, etc.).
Differences in the functioning and level of development of financial systems of different countries are
largely due to differences in the nature of institutional norms and the effectiveness of their compliance,
and the nature of institutional changes determines the historical evolution of financial development. The
separation of the institutional aspect of the development of the financial system is of great methodological
importance, primarily due to the existence of certain stable behavioral models of economic entities that
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directly affect the nature of the functioning mechanism and the development processes of the financial
system.

In the center of the study of the institutional characteristics of financial development, the formation
and development of the institutional environment for the activities of financial institutions and the
implementation of financial agreements, namely the study of formal and informal forms of organization
and regulation of the relationship between economic entities in the financial sphere.

Following the methodology of D. North [10], the institutional structure of the financial system can be
defined as a combination:

» official rules (political and economic, which have the status of law and serve to restrict certain
aspects of the functioning of the financial system, and contracts that specify the terms of agreements);

* Informal norms (customs and codes of conduct aimed at coordinating repeated interactions between
participants in financial markets);

* mechanisms to ensure the implementation of financial contracts and agreements (which are legalized
by official rules and can transform informal norms).

Together they form a system (set) of incentives and constraints for decision-making, which
determines the potential development of the financial system. Thus, laws regulating the financial sphere
are part of the legal system of the country and are usually treated as going beyond the financial system.
However, changes in these laws are often the result of changing needs that economic entities put forward
to the functions of the financial system. The financial needs of the economy are constantly changing, so
more flexible legal systems better stimulate financial development than the more stringent.

Conclusions. At the same time, informal regulations and rules form a socially recognized sustainable
model of behavior of economic entities, which determines compliance with the terms of exchange in the
process of concluding and implementing financial agreements. The mechanism for securing these
agreements is based on a common financial infrastructure that develops on an institutional basis.

In the conditions of the forthcoming third technological revolution and the transition of the world
economy to the sixth technological order, the one who will be the first to commercialize scientific
achievements on the broadest scale will benefit. Therefore, along with science, the advanced country
needs managerial flexibility and adaptability, the ability to rapidly introduce scientific and engineering
resources into production: from the factory shop to the top echelons of public administration.
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KA3AKCTAH PECIIYBJ/IMKACBIHBIH KAPKBLJIBIK JKYWECIH 3AH/JIbI
7KOHE YUBIMJACTBIPY HET'T31/IEPI

Annoranusi. Ocbl MakanaHblH aBTOpiapel Kazakcran PecmyOnuKkachIHBIH KapKbl KYWECIHIH KYMBIC 1CTEYiH
KapacThIpAbI, OUTKEHI MEMJIEKETTIK Kap>Kbl - OYJI Kap Kbl JKYHECIHIH HETi3rl caalapbIHBIH Oipi oHE MEMIICKETTIK
OrOJUKET - CalbIK, OIOJDKET, KapiKbl jkocrapiapbl (OI0/pKeT), OIOKETTIK KapXKbUIAHIBIPY, KAapyKbl KOPCETKIIITepi
CHUSIKTBI ©3JICPiHIH CH YJIKEH OallIaHBICTAPBIHBIH Oipi.

OchUtaiima, Makaidaga HapbIKTHIK OSKOHOMHKAHBIH KYPBUIBICBI KE3CHIHIE KapKbl IKYHECIH JaMbITy
NePCIeKTUBATIAPEI, OHBIH NEPCOHABIHBIH JKOJIapbl MEH KACiOM KaMTaMachl3 eTyi OJapIblH KOFaMHBIH KbI3METiHE
JIETeH pejli MEeH BIKHalbl TYPFBICBIHAH KAapacTHIPBUTYBI KepeK. KapKeUIbIK JKYHEeHIH THIMIIIITIH HapBIKTHIK
KaTbIHACTapJblH MaHBI3Abl PETTEyLIici PeTiHAe apTThHIPY YLIIH HEri3 peTiHie, aBTOpiap MyHalfa ToyelIiIKTeH
apbUTyFa, 9pTapanTaHABIPhLUIFaH KOHE UMIIOPTKA TOyeNl SKOHOMUKAFa aybICY bl YCHIHAJIBI.

TyiiiH ce3aep: KapKbl, OI0KET, MEMJICKET, KipicTep MEH IIBIFBICTap.

YK 336.221.4(574).
I'.A. Typmaxan6erosa’, JI.T. I:xapukéaena 2

'AO «®unancosas AxanemMus»;
*Yuupepcuter Hapxos®

IPABOBBIE U OPTAHU3AIIMOHHBIE OCHOBBI ®UHAHCOBOI CUCTEMbI
PECITYBJIMKU KA3AXCTAH

AHHOTanusi. ABTOpbI JAaHHOW CTaThH PAaCCMOTPEIHM MPABOBbIE M OPraHM3alMOHHBIE OCHOBBI (DMHAHCOBOW
cucreMbl PecnyOnmkun KasaxcraH, Tak ToCyJAapCTBEHHbIC (DMHAHCHI BBICTYMAIOT OJHOM M3 TJABHBIX cdep
(hMHAHCOBOW CHUCTEMBI U TOCYJIAPCTBCHHBIN OIO/DKET - OJJHO U3 CAMBIX OOJIBIINX MX 3BEHBEB, TAKHX, KAK HAJIOTOBasl,
OroKeTHAsI, PUHAHCOBBIX TUIAHOB (MIPOTHO30B), CMETHOTO (DMHAHCUPOBAHMS, (DUHAHCOBBIX MOKA3ATEIICH. ..

Takum 00pa3oM, B CTaThe MPEACTABICHBI ICPCICKTHBBI Pa3BUTHs (DHMHAHCOBOW CHCTEMBI Ha 3TAlle PHIHOYHOTO
MOCTPOCHHS 3KOHOMHKH M MYTH €€ KaJpOBOr0 M MPO(PECCHOHATBHOTO 00ECIICUCHHS NOJKHBI PacCMaTpUBATHCS B
KOHTEKCTE WX POJM W BIUSHUS Ha (DYHKIMOHHUPOBAHWE HAMIETO OOIIECTBA. A TaK K€ OCHOBBHI IOBBIIICHUS
3pPekTUBHOCTH (UHAHCOBOM CHCTEMbI KaK Ba)KHEWIIErO PEryJsTopa PHIHOYHBIX OTHOLICHUH, TO aBTOPBI
MPEAIaraloT OTOPBATHCS OT HEPDTSIHOM 3aBUCUMOCTH, TIEPEHTH HA AUBEPCUPHUIIUPOBAHHYIO U UMIIOPTO HE3ABUCUMYIO
9KOHOMHUKY.

KaroueBble ci1oBa: GprHaHCHI, IPaBOBbIE OCHOBBI, CUCTEMA, OIOKET, TOCYAAPCTBO, TOXOAbI U PACXO/bI

Caenienusi 00 aBTopax:

Typmaxan6eroa ["anus Atabexona - PHD nokropanT 2- kypc. AO «®unancoBas Akagemus». r.Acrana, Bamixanosa, 11;

Jlxapux6aesa nnapa TypaposHa - PhD, nonent, kadenpsr @unaHck 1 cTraTucTrKa, YHUBEpcuTeT Hapxos. r. AnMarsl, yiI.
Cawuna, 81.
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IMPROVEMENT OF ACCOUNTING
FOR LEASING OPERATIONS UNDER (IFRS) 16

Abstract. The authors of the article investigated the method of accounting leasing operations, prescribed by
domestic regulatory documents and international standards of financial reporting. The conducted research showed
the existence of serious differences in the accounting interpretation, in particular, "General provisions"; "Assessment

n.n n. n

of leased property"; "Depreciation of leased property"; "Accounting for leasing payments"; "Accounting for costs
when repairing leased property"; "Disposal of leased property"; "Disclosure of information on leasing in financial
statements". The definitions of the entire complex of leasing relations, given in the domestic accounting system and
foreign countries, differ in connection with the absence of regulatory documents, and therefore it is proposed to
introduce the internal Regulation "Accounting for leasing transactions", which will increase the transparency of
leasing accounting and will improve the regulatory and legislative base in parts of leasing operations.

Keywords: leasing, IFRS, accounting, operations, depreciation of leased property, disposal of leased property

Introduction. 1994 was the starting point for the broad development of leasing infrastructure.
Leasing companies began to be intensively established in the country. This was a consequence of the
policy of favoring development of leasing, declared by the Government of the Republic of Kazakhstan.
This was reflected in the set of normative acts that provide all kinds of benefits to the subjects of leasing
relationships.

To date, there are a number of problems in Kazakhstan that negatively affect both the development of
domestic leasing and the implementation of the most important state programs in the field of small
business development. For example, Kazakhstan tax legislation lacks incentives for depreciation of leased
assets, which reduces the economic efficiency of leasing in comparison with other forms of property
acquisition. The issue of accelerated depreciation for tax purposes is very important for the formation of
the leasing market.

Methods of research. The methodological basis of the study was the scientific works of domestic.
The methodological basis of the study was the scientific works of domestic and foreign scientists in the
field of constitutional, criminal, criminal procedure and international law. As methods, general and
particular methods were applied, including system-legal, historical-legal and other, system analysis of the
phenomena and results studied. In the process of work, a set of methods of economic and statistical
analysis, methods of synthesis and analysis of economic information were applied. Also in our study, the
modern concepts of various schools of financial management were applied. As a basis for optimization of
the current activities of the enterprise, the limit analysis methodology.

Results. An example of this is the countries of Europe and the United States, where leasing was
viewed as a highly effective financial mechanism in the 1950s due to the introduction of accelerated
depreciation for tax purposes. In Russia, the leasing sector also began to develop rapidly after the
application of accelerated depreciation of leased property with a coefficient of 3. Another problem in the
implementation of a number of leasing transactions (for example, international or return leases) is a double
taxation of the subject of leasing in terms of VAT. It lays a heavy burden on the lessee, increasing the
value of the leased asset by 32%, which, naturally, does not stimulate the development of small and
medium-sized businesses in the country.

Summarizing the experience of Western European countries and the United States, we can draw the
following conclusions:

- in the main, leasing operations are carried out not by commercial banks, but by specialized
companies;
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- The developed market of leasing services strengthens the production sector of the economy, creating
conditions for the accelerated development of strategically important industries, stimulating the inflow of
capital into the production sphere;

- There is a presence of certain tax incentives aimed at developing leasing relations that stimulate
production growth. An analysis of foreign experience in the development of leasing allows us to identify
the basic conditions necessary for leasing to actually influence the activation of investment processes in
the economy, to which the following elements can be attributed:

- legal framework;

- normative base;

- tax treatment of leasing transactions;

- Accounting of leasing operations.

Analysis of international experience shows that the leasing services market can not develop
effectively without a legal framework that defines the basic principles of leasing activities. The leasing
legislation should define the structure of the leasing transaction, involving the participation of three
entities, and the rights and duties of each of them should be spelled out. In the event of a bankruptcy of the
lessee, the law should protect the lessor's ownership rights to the leased property from claims against him
by the other creditors of the lessee company. Since leasing property, in fact, is a security for the
transaction, leasing legislation should guarantee the right of the lessor to withdraw the subject of leasing in
the event that the lessee fails to fulfill its payment obligations. International experience, however, shows
that the legislative consolidation of the lessor's right to seize leased property is not enough, this right must
be backed up by the executive system. For example, the legislation of some countries recognizes the right
of the lessor to indisputably withdraw the subject of leasing in the event of non-fulfillment of payment
obligations by the lessee, but in practice, the return of leased property is extremely difficult, or simply
unworkable. Therefore, the legally fixed ownership of the lessor for leasing before the end of the leasing
agreement must be clearly enforced.

The new leasing accounting standard IFRS 16 Lease has made fundamental changes to the accounting
for leases in Kazakhstan and can have a significant impact on the business. Almost all leases will be
recognized in the balance sheet by reflecting the asset that is the right to use and the financial liability. The
amortization of an asset that is a right to use and the accumulation of interest on a financial liability are
likely to result in an increase in the amount of expenses recognized in profit or loss during the first years
of the lease. All this will affect the key accounting indicators, and therefore it will be necessary to clearly
and clearly explain to the stakeholders that this result is due to the impact of the changes that have
occurred.

In leasing operations, most organizations in the real estate sector will act as lessors. The appearance
of the new standard has practically not changed the accounting procedure for landlords, but will have a
significant impact on the customer base of the industry, that is, tenants. For example, one of the sectors for
which the new standard will have the most noticeable influence is likely to be the retail sector, as it has a
high volume of leased premises used to store stores. The PwC Global Rental Lease Study, published in
February 2016, notes that retail stores will increase the median debt ratio by 98% (due to recognition of
lease obligations), and the median EBITDA will increase by 41% (due to the exclusion of all rental costs).
In a broader context, real estate rental for retail and commercial property rentals may have a number of
common characteristics, such as the possibility of extending the lease and variable rental payments.
Historically, leaseholders accounted for such a lease as an operating lease, reflecting lease payments as
operating expenses by a straight-line method, without any significant impact on the balance sheet. The
new lease accounting standard will have an impact not only on the balance sheet of the tenants, but also on
operating expenses, which should now be divided into operating and financial costs. From the perspective
of the lessor, it is important to understand the impact of all these changes on tenants, since they can affect
the behavior of market participants who will prefer short-term leases or leases with more flexible
conditions for different types of contingent payments in order to reduce the amount recognized as a
liability for renting.

The standard applies to all leases, except for exploration rights for non-renewable resources; rights
under the license agreements; lease of biological assets and concession agreements on the provision of
services. For landlords, the granted licenses for intellectual property are excluded from the scope of IFRS
16, and tenants are not required to apply IFRS 16 to certain rights owned by them in accordance with
license agreements.
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In accordance with the rules of accounting, the subject of leasing can be recorded on the lessor's
balance sheet, the owner of the asset remains with the lessor, who is carrying out depreciation of the
asset's value.

Therefore, in this case the lessor considered these assets as being in the operating lease, and the lessee
as the tenant. This accounting method is inconsistent with IFRS.

The lease was defined as a finance lease, and not as an operating lease. In this case, in connection
with the lease, all risks and rewards incident to ownership of the asset were transferred to the lessee.

Besides:

* Under the lease agreement, the right to own the asset passes to the lessee at the end of the lease
term;

* The lessee has the right to purchase the asset at an attractive price;

* The lease term includes the majority of the asset's life.

* The present value of the minimum lease payments is basically the entire fair value of the leased
asset.

* Leased assets have such specific characteristics that only the tenant can use them without serious
modification.

It is necessary to solve the problem as follows:

* Analyzed the lease.

* I discussed with the accountants alternative methods of accounting and the principle of the
predominance of the entity over the form.

* Carried out an analysis of existing accounting policies and accounting practices.

* Provided recommendations on an alternative method for accounting for leased assets.

* Explained to the accountants of the landlord company about the benefits of this new method.

It is necessary to take into account equipment as an asset and make appropriate depreciation charges.
The landlord must do the following:

1. Set the value of the asset, including the initial direct costs - it was known.

2. Calculate the useful life of the asset - presumably, 4 years.

3. Select the depreciation method and make accruals during the useful life of the asset.

4. To allocate capital and percentage components from all sum of leasing payments - it as was known.

5. Make a schedule of payments broken down by principal and interest - this was established.

6. Calculate payments for the principal amount during the first year. They should be reflected as
short-term liabilities.

7. Calculate and display the remaining principal payments as long-term liabilities.

Conclusions. Thus, if we do not follow such a complicated procedure, and in connection with the
lack of regulatory documents, we propose to introduce an internal Regulation "Accounting for leasing
transactions", which will increase the transparency of leasing accounting and will improve the regulatory
and legislative framework in terms of leasing operations. The Regulations contain the following sections:
"General Provisions"; "Assessment of leased property"”; "Depreciation of leased property"; "Accounting
for leasing payments"; "Accounting for costs when repairing leased property"; "Disposal of leased
property"; "Disclosure of information on leasing in financial statements". The conducted research showed
the existence of serious differences in the accounting interpretation of the entire complex of leasing
relations, given in the domestic accounting system and foreign countries.

Many auditors believe that, for all the shortcomings of the imposition of IFRS on our legislation, the
tax base of Kazakhstan should be based, nevertheless, on international standards. Ideally, perhaps, it
would be to create a separate accounting accounting from tax accounting, but taking into account the
experience of the Big Four, it is hardly possible to completely abandon accounting as such. Therefore, for
today, it seems to me, it would be of fundamental importance to take existing accounting and, on its basis,
minimize differences, otherwise it will be very difficult to envisage any trends that are taking place on the
market today. After all, the more Kazakhstan integrates into the world economy, the more questions will
arise in our country. Therefore, I am of the opinion that the tax base in our country should be based on
international financial reporting standards.
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3.M. lllaykepoBa, A.A. Bysiamesa, JI.M. Hypneucosa
C.Ceiidpymniun ateinaarsl Kazak arpoTeXHHKaNbIK YHUBEPCHTETI

16 KEXC (IFRS) BOMBIHIIA JIA3UHI TIK OIEPALIMSIJIAP BOMBIHILIA
ECEIIKE AJIYAbI X)KETULAIPY

AHHOTaIMsl. ABTOpiap ilIKi epexenepre jKoHE XalbIKapajblK OyXraiTepilik ecell CTaHAapTTapblHa COHKEC JHM3MHITIK
ornepauusIapsl ecernke aixy OiCi, 3epTTeNreH. 3eprrey, aram ailTkanaa, «Kanmel epexenep» Oyxrantepiik emuey eneydi
alBIpMaIIBIIBIKTap OapbhlH KepceTTi; «JKaira amblHFaH MYJIKTI Oaranayy»; <«OKaimra anmplHFaH aKTHUBTEPIiH aMOpPTH3ALHSACHD);
«JIm3uHT TeneMaepiH ecemke anmy»; «KanFa anblHFaH MYJIKTI J)KOHICY KYHBI OyXraiTepiik ecem»; «JKanra ajplHFAaH MYJIKTL
wor»; «KapKbl ecenTilirinae JU3UHT Typajbl aKmapaTThl allblll KOPCETY». JIM3UHI ECENKE AallbIKTBIFBIH apTThIPabl JKOHE
HOPMAaTHUBTIK >KOHE 3aHHAMANIBIK 0a3aHBI JKaKcapTyFa MYMKIHIIK Oepexi, Ol «IM3UHITIK OIepaiusuiap OOMBIHIIA ecerke ary»
0aiiTaHBICTBI epexeNiepre OoJMayblHa OOl YJITTBIK OYyXTalTepiliK eCel KYHECIHIH JKOHE MICT eNIeple >KETeri JU3HHITIK
KaTbIHACTap/ABbIH OYKUI KelIeHiH AHBIKTamanap, )aHe, JeMeK, iIIKi >KaFaaiiipl eHri3yJi YCBIHJBI, JIM3UHITIK OlepanysIapIb
GeutikTepi.

Tyiiin ce3nep: mu3unr, XKEC, OyxranTepik ecer, omeparus, KajFa alblHFaH MYJIIKTiH aMOPTH3AIMACHI, JKaJFa alblHFaH
MYJIKTI caTy

VK 657.1
3.M. lllaykepoBa, A.A. Bysiamesa, JI.M. Hypneucosa

Kazaxckoro arporexamyeckoro yausepcutera nmenu C.Celidymmaa
COBEPIIEHCTBOBAHHWE YYETA JIA3WHI OBBIX OITEPAIINIT B COOTBETCTBHM C MC®O (IFRS) 16

AHHOTamMsA. ABTOpaMM CTaTbu ObUIAa MCCIEIOBaHA METOAMKA YydeTa JM3UHTOBBIX OIEpaluii, MHpeanuchBaeMoil
OTEUECTBEHHBIMA HOPMATHBHBIMH IOKYMEHTAMH W MEXIyHAapOAHBIMU CTaHJapTaMH ()HHAHCOBOW OTYETHOCTH. IIpoBeneHHoe
HCCIIE0BAHNE TTOKA3aJI0 CYIECTBOBAHUE CEPHE3HBIX Pa3IMUNi B OyXTranTepcKoi TPaKTOBKE, B 9aCTHOCTH, «OOIIHe MOI0XKEHH;
«OLeHKa JIM3UHIOBOIO UMYIIECTBa»; «AMOPTU3aAIM JIN3UHIOBOTO UMYILECTBa»; «YUeT JIM3UHIOBBIX ILIATEXKeN»; «YUueT 3aTpaT
IpU PEMOHTE JIM3HHTOBOTO HMYINECTBa»; «BBIOBITHE JIM3MHIOBOrO HMMyIIecTBa»; «PackpbiThe MH(pOpPMAnUM O JM3UHTE B
Oyxrantepckoil oTaeTHOCTHY. OIpeieNIeHUs] BCero KOMIUIEKCa JIM3HHIOBBIX OTHOIICHHH, IPUBOAUMON B OTEYECTBEHHOW CHCTEME
ydeTa ¥ 3apyOeXHBIX CTpaHax, PasHATHCS B CBS3U C OTCYTCTBHEM PErIaMEHTHPYIOIINX JOKYMEHTOB, B CBSI3H C YEM IIPEIIOKEHO
BHEJPHUTH BHyTpeHHee [lonoxkeHne «YdeT IN3HHTOBBIX ONEparyii», KOTOpOe MOBBICUT NMPO3PAuHOCTh YU€Ta JIU3UHIA U TIO3BOJIUT
COBEPILIEHCTBOBATH HOPMATUBHO-3aKOHOAATENbHYIO 0a3y B 4aCTH JM3UHIOBBIX ONEPaIHii.

Katouesble ciaoBa: musuar, MCQOO, yder, omepanuy, aMOpPTH3anus JIM3HHTOBOTO MMYILNECTBA, BBHIOBITHE JN3MHTOBOTO
UMYIIECTBA.

Caeenus 06 aBTopax:

[laykepoBa 3mHa MaksleBHa - KaHAUIAT SKOHOMHYECKHX HayK, CTapIIMii IperojgaBaTelb Kadexpbl ydeTa W ayauTa
Kazaxckoro arporexandeckoro yausepcurera umenu C.CelidymmHa r. Acrana.

Bynamea AliHyp AlTOaeBHa - KaHIUIAT IKOHOMUYECKHX HayK, CTapIIMi mperojaBateib Kadenpsl ydera M ayIuTa
Kazaxckoro arporexaunueckoro yausepcutera umenu C.CelidymumHa r.AcTtana.

Hypneucosa [IluHa MakcaTtoBHa - MarucTp SKOHOMHYECKMX HAayK, acCHCTeHT kadexpsl yudera u ayaura Kazaxckoro
arporexHudeckoro yuusepcutera umenu C.Ceiidysuiina r.Acrana.
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PECULIARITIES OF ENTERPRISE FORMATION
IN THE NORTHERN REGION OF KAZAKHSTAN

Abstract. The issues of forming entrepreneurship in the Republic of Kazakhstan are among the most important
and are considered at the highest state level. Entrepreneurship in the Republic of Kazakhstan has become a
phenomenon of mass and relatively dynamic. In Western countries at present, entrepreneurship is characterized as a
special, innovative, anti-bureaucratic style of management. The basis of this is a constant search for new
opportunities, an orientation toward innovation, and the ability to attract and use resources to solve a given task on a
wide variety of sources. In this regard, a scientific analysis of the economic problems of small business in
Kazakhstan acquires special importance in the conditions of economic reform, characterized primarily by structural
restructuring of the economy, the need to stabilize the reproduction processes and ensure in the long term sustainable
economic development.

Keywords: business, economy, region, business, subjects.

Introduction. The XXI century, which is called the century of high technology, the information age,
is characterized by globalization, integration of economies, activation of migration processes, cultural
interpenetration. With all their positive consequences, these processes have a downside, related to the
rationalization of spiritual life, the aggravation of the worldview and value crisis. In these conditions, as
noted by the First President of RK NA. Nazarbayev in his message "Strategy" Kazakhstan-2050: a new
political course of the state ", the most important strategic task is the formation of the New Kazakhstan
Patriotism, which should unite the entire society and become the basis of its success:" Kazakhstan is our
land. This is the land that for centuries belonged to our ancestors. The land that will belong to our
descendants".

Methods of research. One of the priority directions of the economic reform, currently being carried
out in Kazakhstan, is the formation and development of small business. The society is increasingly aware
that small business is one of the key conditions for the formation of market mechanisms and is an integral
part of the modern market system. The development of small business in unity with the diversification
(breakdown) of the industrial sector is one of the foundations of the strategy "Kazakhstan - 2030". Small
business in Kazakhstan is not only a necessary link in the creation of a market system of management, but
also the most essential element in the social transformation of society.

Foreign experience of economic and social development confirms that entrepreneurship can become a
real factor not only for stabilization, but also for the growth of the economy of Kazakhstan. Small business
contributes to the maintenance at a proper level of competition, flexible restructuring of production,
acceleration of innovation processes, the formation of the social orientation of market relations and the
growth of employment.

The discussion of the results. Business is based on personal priorities of the entrepreneur, therefore,
the business concept reflects the individual principles of the businessman, as well as the economic
potential of the regions.

So, as of January 1, 2018 in the North Kazakhstan region, the survey of active SMEs in the regional
context for the period under study showed that the positive dynamics persists in all regions of Kazakhstan.
Summing up the review of the state of the SME sector in Kazakhstan, the following conclusions can be
drawn:

1. Over the past few years, there has been a general growth in the absolute indicators of the SME
sector (nominal number of registered, functioning SIDS, number of employed people, output).
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2. Disproportions remain in the structure of SMEs by industry and organizational and legal forms: the
share of entities providing trade and intermediary services is increasing, the number of individual
entrepreneurs is growing at a faster pace than in enterprises and peasant farms.

3. By the end of 2014, the South-Kazakhstan and Almaty regions, as well as the city of Almaty, are
traditionally the leaders in the number of active SME entities. According to the share of active SMEs in
the total number of SMEs registered, as in the previous year, the first positions were taken by Aktyubinsk
and West-Kazakhstan regions.

4. Traditionally, Almaty is the region with the largest number of SMEs registered in the form of a
legal entity, due to the productivity of which the city has the largest output of SMEs and the number of
people employed in it.

Table 1 - Number of operating small and medium-sized businesses as of January 1, 2018 units

B TOM YHCIIE 0% to the
Total Small Business The legal entity of individual . corr.espondmg
Company medlum—smed enfreprencurs farming perlgd of the
business previous year
Total 27 587 4704 125 19 595 3163 99,8
Petropavlovsk 15077 3123 40 11858 56 102,4
Ayrtausky 1229 131 17 885 196 98,5
Akzharsky 689 87 1 359 242 106,8
M. Zhumabaeva 1 006 109 5 607 285 93,3
Esilsky 778 128 7 460 183 91,9
Zhambylsky 665 78 1 396 190 83,5
Kyzylzhar 1 449 209 4 947 289 100,7
Mamlutsky 790 98 4 510 178 92,1
Shal Akyna 867 128 2 539 198 93,2
Akkayinsky 649 82 4 346 217 974
Tayynshinsky 1586 238 10 977 361 100,6
Timiryazevsky 677 58 5 301 313 90,3
Ualikhanovsky 611 68 1 345 197 103,2
G.Musrepov... 1514 167 24 1065 258 100,9

As of January 1, 2018, the number of operating subjects of small and medium-sized businesses,
compared with the corresponding date of the previous year, decreased by 0.2%. In the total number of
small and medium-sized businesses, the share of individual entrepreneurs was 71%, of small businesses -
17%, of peasant or private farms - 11.5%, of medium-sized businesses - 0.5%.

The volume of industrial production in January 2018. amounted to KZT 19081.9 million in current
prices, which is 0.7% less than in January 2017. In the mining industry, production volumes decreased by
4.2%, in electricity, gas, steam and air conditioning - by 8.6%. In the manufacturing industry, output
increased by 2.8%, in water supply, sewerage, control over collection and distribution of waste - by 1.6%.

The volume of gross output of agricultural products (services) in January 2018 amounted to 8497.7
million tenge, which is more than January 2017. by 5.3%.

The volume of freight turnover in January 2018. made up. The volume of industrial production in
January 2018. amounted to KZT 19081.9 million in current prices, which is 0.7% less than in January
2017. In the mining industry, production volumes decreased by 4.2%, in electricity, gas, steam and air
conditioning - by 8.6%. In the manufacturing industry, output increased by 2.8%, in water supply,
sewerage, control over collection and distribution of waste - by 1.6%.

The volume of gross output of agricultural products (services) in January 2018 amounted to 8497.7
million tenge, which is more than January 2017. by 5.3%.

The volume of freight turnover in January 2018. amounted to 253.2 million tkm (including estimates
of the volume of turnover of individual entrepreneurs engaged in commercial transport), or 102.5% by
January 2017. The volume of passenger turnover was 294.7 million pkm, or 100% compared to the same
period last year.

The volume of construction works (services) amounted to 923.2 million tenge, or 155.8% as of
January 2017.
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For housing construction 446.9 million tenge was sent (126.1% compared to January 2017), 3761
square meters were commissioned. meter of housing (125.2%).

Thus, at the moment in Kazakhstan, the most widely distributed partnerships with limited liability
(LLP). It is in this form that most trade and intermediary enterprises are created.

In addition to the creation of shops and supermarkets, the intermediary business showed itself in
exhibition activities. The company "Iteca" (England - Kazakhstan) accounts for not less than 80% of all
exhibitions organized in Kazakhstan. The mediation business in the tourism industry has become
especially widespread. Hundreds of firms offer today in Kazakhstan tourist trips abroad.

Among the measures of state support for entrepreneurship, the assistance and assistance of the state in
securing small business for a particular market is of key importance. The implementation of this proposal
can be ensured through the regular publication of the list of priority types of production, in the
development of which the state is interested, and the list of regions that it would like to develop.

An effective measure of state support in one direction would be the granting of preferences when
placing government contracts for the production of certain types of goods, works and services from a
published list [4].

The objectives of the program to support entrepreneurship in the country are:

1. Identification of priority areas for business development in the sectorial and regional context.

First of all, we are talking about the creation of private and collective structures of a market economy
in the sphere of production and processing of agricultural products, the production of consumer goods, the
development of innovative activities;

2. Formation of all components of market infrastructure in Kazakhstan as a sovereign state
(commodity, stock exchanges, holding, brokerage, brokerage, leasing, insurance, audit companies).

3. Creation and active activity of state and non-state bodies and organizations to support new
economic structures. Formation of republican and local funds to support entrepreneurship.

All these measures to improve the state support of entrepreneurship will ultimately expand the scope
of its activities and increase volumes, and will have a positive impact on each specific enterprise.

Taking into account the specific factors characteristic for modern Kazakhstan (huge territory, various
soil and climatic conditions, a glaring gap in the levels of economic potential of regions, environmental
problems) and for the purpose of analyzing the development of regional entrepreneurship in the RK, the
authors of the study deemed it expedient to identify the following four influenza regions:

The first group consists of regions with unique reserves of mineral resources (mainly hydrocarbon
reserves), a high level of development of the national productive potential, an inefficient sectorial
economy, a social backwardness of the village, and a serious environmental situation (Atyrau, Aktobe,
Mangistay, ZKO, and Kyzylorda region).

Priority directions of reforming the economy of these regions are intensive development of rich
deposits of raw materials (chromite’s, potassium salts, borates, nickel, cobalt, etc.), their complex
processing; creation of highly developed industrial, social and market infrastructure meeting world
standards of quality; creation of a favorable investment climate for domestic and foreign investors.

The second group is regions with a high production potential, with specialization in heavy industries,
and self-sufficiency in financial resources. These regions include the East Kazakhstan region, Pavlodar,
Karaganda, Kostanay regions and North Kazakhstan region [9].

Priority directions of reforming the economy of these regions should be further rapid reconstruction
of the strong production potential; organization of the issue of a new high-volume product on the basis of
the latest technologies, including the use of external sources of financing and advanced technologies for
foreign; accelerated development of market infrastructure.

The third group is regions with specialization in the development of agro-industrial complexes, which
are leading in the formation of the food fund of the Republic of Kazakhstan. These regions include the
North Kazakhstan region, Akmola region, WKO, Almaty region.

Priority directions of reforming the economy of these regions are the further development of
agriculture; introduction and use in the production process of the newest technologies and machinery
ensuring high quality of agricultural production and export growth; organization of a wide network of
small enterprises for processing agricultural raw materials; development of the consumer market [10].
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Conclusions. Thus, it is important to conclude that the priority areas for reforming the economy of
the regions are the prevention of the process of curbing the environmental crisis; radical reconstruction of
the economic complex; creation of a network of small enterprises for the industrial processing of
agricultural raw materials; providing the necessary conditions for those wishing to resettle the inhabitants
of small and medium-sized cities, rural areas with environmentally hazardous environment surrounding
the environment in other regions of the republic; Involving technical and humanitarian aid and its effective
use.
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Ka3zax texHonorus xoHe OU3HeC YHUBEPCHTETI

KA3AKCTAHHBIH COJITYCTIK OHIPIHJAE KOCIIIKEPJIIKTI
KAJIBIIITACTBIPYAbIH EPEKIIEJIIKTEPI

Annortanusa. Kasakcran PecrmyOnukaceiHAa KOCIIKEPIIKTIH KalbIITaCybl MaHBI3IBI JKOHE MEMICKETTIK JACHTeiae
KapacTelpblIanpl. Kazakcran PecryOnmukachlHIa KOCIIKEpIIK JKammaid KoHe cepHiHml KyObuibic Oousbln TaObIafbl. Kasipri
yakpITTa OaThIC eJepiHae KOCIIKEepIiK IMapayallbUIBIKTBI JKYPTi3yAiH epekile, jKaHAIIbUI, aHTHOIOPOKPATTHIK CTWIIL PeTiHAae
cunartanansl. OHBIH HETI3iHIE YHEMi aHa MYMKIHIIKTepAi i3[ey, MHHOBAIMsFagapra Ociimeny, anFa KOWBUIFAaH MaKcaTKa
XKETy YLIH Typii Aepekkesnepni maipanany >katelp. Ocbiran OaiinansicTel KazakcraHnarsl MmarblH OM3HECTIH SKOHOMHKAIBIK
MaceJieliepiH FBUIBIMH TYPFBIIaH TaJIiay, SKOHOMUKAHBIH KaJIBIITACYbIH/A ePEeKIle OPbIH anajasl. EH ajnisIMeH mapyaibuibIKThIH
KYPBUIBIMIBIK KalWTa KYpbUIybl, YJailbl ©HIIPICTIK MPOLECTEPAiH KaXKETTI TypAe KaJbITaCybl MEH 3KOHOMMKAJbIK TYPAKThI
JJaMy/ibl KAMTaMachl3 €TYMEH CHUIIaTTaNa bl

Tyiiin ce3mep: Kocimkepitik, 5KOHOMHKA, ailMaK, OM3HEC, CyOBEKTTED.

VK 336.63
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Kazaxckwmit YHUBEPCUTET TEXHOJIOTUN U ousHeca

OCOBEHHOCTH ®OPMHUPOBAHUSA NPEAITPUHUMATEJIBCTBA
B CEBEPHOM PEI'HOHE KA3AXCTAHA

AnHoTamms. Bonpocs! popmupoBanus npeanpuHuMarenscTa B Pecriyonike Kaszaxcran oTHOCSATCS K KaTeropuu Haubolee
BO)XHBIX U PAacCMaTPUBAIOTCS HA BBICIIEM I'OCYJapCTBEHHOM ypoBHe. IIpennpuHumarensctBo B PecryGnuke Kaszaxcran crano
SIBIEHHEM MAacCOBBIM U OTHOCHTENIPHO [OUHAMHYHBIM. B 3amafHeIx CTpaHax B HAacTosiee BpeMs MNPEANPUHUMATEIBCTBO
XapakTepusyeTcsi Kak OcoOblld, HOBAaTOPCKHUM, aHTHOIOPOKPATHYECKUI CTHIb XO35icTBOBaHHUS. B OCHOBE, KOTOPOro IEKUT
MOCTOSIHHBIA MOMCK HOBBIX BO3MOXKHOCTEH, OpHEHTanus HA MHHOBAIMM, YMEHHE IPHUBIEKATh M HCIIOIB30BATh JUIS PEIICHUS
MOCTABJICHHOHN 3aJadll PECypchl Ha CaMbIX Pa3sHOOOPA3HBIX MCTOYHHKAX. B CBSI3M € 3THUM HaydYHbBIH aHANIN3 SKOHOMHYECKHX
npobneM Manoro OmsHeca B Kasaxcrame mnpuoOperaer 0coOyi0 3HAaYMMOCTh B YCIIOBHSIX PE(OPMHPOBAHHS HKOHOMHKHU,
XapaKTepu3yIomelcs, B IEPBYyI0 OdYepelb CTPYKTYpHOH IIEpecTpOMKOH Xo03siicTBa, HEOOXOAMMOCTBIO —CTaOMIM3aIuu
BOCIPOU3BOCTBEHHBIX MPOLECCOB M 00ECIICUEHHMs B IEPCIIEKTUBE YCTOHYMBOIO SKOHOMHYECKOTO Pa3BUTHSI.

KnroueBble cj10Ba: pepuHUIMATENILCTBO, SKOHOMHKA, PETHOH, ON3HEC, CyOBEKTHI.
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PROBLEMS AND WAYS TO SOLVE DIGITIZING
OF SPATIAL DATA IN THE REPUBLIC OF KAZAKHSTAN

Abstract. This work has brought to light main problems faced in setting up and forming the National Spatial
Data Infrastructure of the Republic of Kazakhstan (NSDI of the RK). The major ones are a proper formation of the
executive structure; short list of standards in force for setting up of the NSDI of the RK; casual generation and
inappropriate development of spatial data; low levels of technology; a necessity for an advanced training of
specialists. During the organization of the NSDI of the RK, it has been suggested to turn attention to the executive
structure of the Federal Geographic Data Committee which has been mentioned as an example in a schematic format.
It has been suggested to formulate new standards for the NSDI of the RK or arrangement of statutes and regulations
tested through practice of developed countries; to apply the recent advancements in spatial data generating and
disseminating technology. The level of readiness and the development level for each of five spatial data groups of the
NSDI of the RK such as fundamental, basic, industry, thematic and metadata group have been assessed. Lack of its
own open coordinate system in the country that makes it impossible to set up the NSDI of the RK has been
identified. It was noted that the structure of basic spatial data for the national spatial data infrastructure of the country
has not been defined to this day. Casual generation and development of industry spatial data in the country by fewer
than all government establishments and bodies have been acknowledged. In Kazakhstan, generating thematic spatial
data was evolved very massively. However there is no civilized control and follow-up exchange mechanism in the
thematic data generation. This resulted in a situation where thematic spatial data often becomes a property of geodata
producers and is not included into the general storage and dissemination system. In the area of technology, the
authors believe that it is necessary to use the technologies of spatial data infrastructure 2.0 in order to set up, build
and develop the NSDI of the RK.

It is suggested to improve the Automated Information System of State Land Cadastre (AIS SLC) as one of the
ways to generate and build the NSDI of the RK by adding SDI 2.0 thereto. The AIS SLC is quickly developed and
has already had more than 12 sub-systems and cartographic framework for the whole territory of Kazakhstan. The
AIS SLC can integrate with other information systems relatively easily and has vertical and horizontal structure and
defined professional staff in each region of the country. To use fully the AIS SLC for setting up the NSDI of the RK,
it is certainly necessary to solve in advance organizational, technical and technological problems identified by the
authors.

Keywords: digitalization, spatial data, complex information technology platforms, national spatial data
infrastructure, collective mind, creating content by users, problems, solutions.
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IMPOBJIEMBI 1 ITYTHU PEIHEHUSA HUPPOBU3ALINU
INPOCTPAHCTBEHHBIX TAHHBIX PECITYBJIMKHN KAZAXCTAH

AnHoTanusi: B pa0oTbl BbISBIEHBI OCHOBHBIE IpoOieMbl co3jaHus M (opmupoBanusi HarmonanbHON
nH(paCTPyKTyphl MPOCTPaHCTBEHHBIX NaHHbIX PecryOnuku Kazaxcran (HUII/ PK). I'naBHbIMM U3 HUX SBISIFOTCS:
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MpaBWIbHOE (HDOPMHPOBAHME HCIOJHUTEINBHON CTPYKTYpBI; HEMOJHBIH COCTaB ACHCTBYIONIMX CTaHIAAPTOB JUIS
co3manus HUIIJ] PK; OeccucremMHOEe co3maHHMe W HeaJeKBaTHOE ()OPMHUPOBAHWE IMPOCTPAHCTBEHHBIX IAHHBIX;
HU3KUH YPOBEHBb TEXHOJIOTHH; HEOOXOJUMOCTh COBEPIICHCTBOBAHHS ITOATOTOBKH CIIELMANNCTOB. [Ipu opraHnzannu
HUIT PK mnpemnoxeHo oOpaTuTe BHHUMAaHHE Ha WCHOJHHUTENBHYIO CTPYKTypy PemepaqpHOro KOMHTETa II0
reoganHbiM CIIA, xoTopas mpuBegeHa B KadecTBe IpHMepa B cxemaTHueckoil ¢opme. [Ipemnoxena BbipaboTKa
HOBBIX craHmaptoB ansi HUIIJ PK wmnm mepenokeHus HOPMATHBHO-IIPABOBBIX [TOKYMEHTOB, IPOBEPEHHBIX Ha
NPaKTUKEe pa3BUTHIX CTPaH; IPUMEHEHHE IOCIEAHUX JOCTHKEHUH B OOJIACTM TEXHOJIOTHH CO3JIaHHS U
pacnpoCTpaHeHHsl NMPOCTPAHCTBEHHBIX JaHHBIX. OIEHEHBl CTENEeHb FOTOBHOCTH U YPOBEHb PAa3BUTHUA KaXKAOH M3
nsaTH rpynn npocrpaHctBeHHbIx aanHbix HUIT/ PK: ¢yHnamenranbHOM, 06a30BOii, OTpacieBbixX, TEMaTUYECKUX U
METaJaHHbIX. YKa3aHO Ha OTCYTCTBHE B PECIYOJIMKE COOCTBEHHOW OTKPBITOH CHCTEMbI KOOpAMHAT, Oe3 KOTOpon
HeBo3MoxHO cozfgate HMIIJ[ PK. OrmedeHo, 4TO 10 HACTOSIIETO BPEMEHH HE ONpE/AENeH COCTaB 0a30BBIX
MIPOCTPAHCTBEHHBIX JIAaHHBIX HAIMOHAIBHONW HMH(QPACTPYKTYPHI IPOCTPAHCTBEHHBIX MAaHHBIX cTpaHbl. OOpalieHo
BHUMaHHE, YTO B peciryOJIMKe OTPaCiIeBbIE TIPOCTPAHCTBEHHBIC JaHHBIE CO3/AI0TCSA U (POPMUPYIOTCSI OECCHCTEMHO U
HE BCEMH TOCYNapCTBEHHBIMH BelOoMCTBaMH opraHamu. B Kasaxcrane, Hamboiee mMaccoBoe pa3BUTHE IOIYUHIIO
CO3/JaHNEe TEMAaTHYECKHX IPOCTPAHCTBEHHBIX HaHHBIX. OIHAKO, B 00JAaCTH CO3JaHMS TEMAaTWYECKUX JaHHBIX
OTCYTCTBYET MEXAaHH3M LMBHJIM30BAHHOTO KOHTPOJS M MOCIEAYIOWEro OOMEHa. JTO NPHUBENO K TOMY, YTO
TEMaTHYECKHE TIPOCTPAHCTBEHHBIC JAHHBIE YacTO MPEBPAILAIOTCA B COOCTBEHHOCTh MPOU3BOJUTEINIEH I'€ONaHHBIX U
HE TIOCTYMaIOT B OOIIYI0 CUCTEMY MX XPAaHCHUS U PACHPOCTpaHEHUs. B o06macTi TEXHOIOIMN aBTOPbHI CUUTAIOT, YTO
Juisi co3nanusi, popmuposanust ¥ pazsutne HUIIJ PK HeoOXoaMMO HCIOJIB30BATh TEXHOJIOIMU WHPPACTPYKTYPHI
MIPOCTPAHCTBEHHBIX JaHHBIX 2.0.

B xauectBe omHoro u3 myrei co3manust u ¢opmupoBanuss HUIIJ] PK mpemmaraercs coBepluieHCTBOBaHHE
ABTOMaTH3MPOBaHHON HMH(POPMAIIMOHHOW CHCTEMbI TroCyJapcTBEHHOro 3emensHoro kxanmacrpa (AUC I'3K),
nononauB e€ texnonorusimu UITJL 2.0. AUC I'3K nunamudHO pasBUBaeTcs M yke uMeer Oonee 12 mojcucreM n
KapTorpaguuecKkyro OCHOBY Ha Bcio Teppuropuio Kazaxcrana. AMC I'3K cmocoOHa OTHOCHTENBHO JIETKO
WHTETPUPOBATHCS C APYTHMHU HH(POPMAIIIOHHBIMU CHCTEMaMH, MMEET BEPTHKAIBHYIO U TOPH30HTAIBHYIO CTPYKTYPY
1 cOpMHUPOBAHHBIA IMITAT KBATM()UIMPOBAHHBIX COTPYAHHKOB B KaXIOM paioHe pecnyOnuku. EcrecTBeHHO, st
nosHonieHHoro wucnonb3oBanus AWC I'3K mns cozmanme HUITJ] PK HeoOxomumo mpeaBapuTEIbHO PEIIUTH
BBIBJICHHBIC aBTOPAaMH OPTaHU3aLOHHBIE, TEXHUUECKHE, TEXHOJIIOTHUECKHE TPOOIIEMBI.

KnioueBble ciaoBa: 1upoBU3aLMs, NPOCTPAHCTBEHHBIE JaHHBIE, KOMIUIEKCHbIE HMH(OPMALIOHHO-
TEXHOJIOTUYECKHe IUIaT(GopMbl, HaAlMOHANIbHAas WHQPACTPYyKTypa NPOCTPAHCTBEHHBIX JAHHBIX, KOJUICKTUBHBIN
pa3yM, Co3JJaHue COJIepKaHue MOJIb30BaTEISIMHU, IPOOJIEMBI, MYTH PELICHHS.

B mupe nmudpoBie mpocTpaHCTBEHHBIE JaHHBIE (CHHOHUMBI — T€0JIJaHHBIE i TEOPECYPCHI) COCTABISIOT
6onee 80% obOmel nmppoBoit mHpopmarmu [1]. [losTomy, pasBUTBIE CTpaHBI K CBOMM T'€OJaHHBIM
OTHOCSITCS KpaifHe Oepe)KHO, MOHUMAsl, 4TO, B LIEJIOM, UMEHHO 3TH 4/5 1udpoBoil HHPOPMAIIUK UTPAIOT
peLIaoNIyl0 PONb B pPOCTE M PAa3BUTUH SKOHOMHKH TOCYIapcTBa, 3()(EKTUBHOCTH AEATEIHHOCTH
cyOBeKTOB OM3HECa W COLHMAIbHOHN YIOBIETBOPEHHOCTH TPaXK/laH, B YaCTHOCTU. BeiencTBue 3Toro, ams
YCHEITHOTO JIOCTMKEHHS OCHOBHBIX Ieell [u(pOBU3AlNN, Pa3BUTBIMH CTPaHAMHA B KadecTBe
MEpONPHUATHN  TIEPBOCTETICHHOM BaXHOCTH ObUTM  co3maHbl  «HamumoHanmpHBlE HHQPACTPYKTYPEHI
MPOCTpaHCTBEHHBIX HaHHBIX» (HUITJ).

Kazaxcran Tak ke MOJHOCTHIO MPU3HAT HEOOXOIUMOCTh BCTYTUICHHS B «IIH(POBYIO SITOXY» U aKTHUB-
HOT'O BHEIPEHUs Ui OCYLICCTBICHHUS OSTOH MLENH «KOMIUICKCHBIX HH(OPMAIMOHHO-TEXHOIOTHYEC-
kux mwiathopm» [2], omHoit u3 koropeix sBiusercs «HUIIJ[ Pecny6muku Kazaxcram» (HUILJ PK).
brmaromaps B ocHoBHOM HammM ycwimusaM [3], mocme aktuBHBIX auckyccuit HUILJ] PK, Bomen B Ilian
MeponpuaThii o peanuzannu ['ocynapcreenHoi nporpammel «Ludposoit Kazaxcrany» [4,5].

HUIIZ pa3BUTBIX cTpaH IOCTPOEHBI TaK, 4YTO 4Yepe3 KOJUIEKTUBHBIM pa3yM HX YYacTHHUKOB
MOJJICPKUBAIOTCSI  MHHOBAI[MOHHBIE  TEXHOJOTWYECKHWE TPEHJBI, HalpaBJIeHHbIE Ha CO3/aHUE,
(dopMupOBaHNE W Pa3BUTHE NPOCTPAHCTBEHHBIX MAHHBIX W YCIOBHA JII MaKCHMAIbHOTO Pa3BUTH
MpeIpUHUMATENLCTBA Ha YpoBHAX: Government to Government (G2G), Government to Business (G2B)
u Government to Citizen (G2C), Bxirrouast Business to Business (B2B). Kpome Toro, mpumMeps! OTAETBEHBIX
CTpaH TOKa3bIBAIOT, YTO NPaBUIbHOE CO3MaHWE M (OPMHPOBAHWE OPTAHU3AMUOHHOW CTPYKTYPHI U
nporpaMmmMHo-TexHoJorudeckoi matdopmel HUITJ[ okymaercs oueHs ObicTpo. K ToMy ke, MpoHCXOIuT
JaBUHOOOpa3HbIN pocT HH(POBU3ALNH, YTO IPUBOINUT, B UTOTE, K HM(PPOBOH TpaHCcHOpMaLK SKOHOMUKHI
CTpaHBI.

B Toxe Bpems, mo pasHbM npuunHaM, Hekotopeie HUII/I, He Bcerma co3maroTcs, GOpMUPYIOTCS U
Pa3sBUBAIOTCS COTTIACHO TPEOOBAHMSAM, MPENbBIsAEMBIM K coBpeMeHHBIM UII/I [6].
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Lenbto nanHOM pabOTHI sIBIIsIETCA MOKa3aTh Haubosnee 3¢hhekTUBHBIC MyTH CO3AaHus, POPMUPOBAHHUS
W Pa3BHUTHUS TPOCTPAHCTBEHHBIX JIAHHBIX HAa BCEX TPEX YPOBHAX JAesTeNnbHOCTH rocynapcera: G2G, G2B u
G2C na mpumepe HammonansHOH WHQPACTPYKTYyphl NMPOCTPAHCTBEHHBIX NaHHBIX. 3aaadd paboTHI -
BEISBIICHHE HanOolee ocTphix podnem coznarus HUITJ PK u myTteit ux pemenws.

Komnonenmovr HUII/]. B nenom HUIIJL cocTOUT M3 MATH TJIaBHBIX KOMIIOHEHTOB: OpTraHU3allMOHHOM,
HOPMATUBHO-TIPABOBOM, TEXHOJIOTUYECKOH, MPOCTPAHCTBEHHBIX JaHHBIX W JIOJIEH (CHEeIHanucToB),
KOTOpBIE CO3MAI0T, (POPMHUPYIOT H Pa3BHBAIOT reoJanHbIe [3].

Opezanuzayuio npocmpancmeeHnblx OauHbIX Ha YPOBHE TOCYAapCTBA MOXKHO NPOAEMOHCTPUPOBATh Ha
npumepe cTpykrypel DenmepanpHoro komutera mo reomaHHbiM CIIA (Federal Geographic Data
Committee -FGDC) [7] (pucyHok 1).

! HALIHOHAﬂbeIﬁ COBET i CEKPETAPHAT HALLUOHANBHOIo COBETA
sl [0 NPOCTPAHCTBEHHBIM OAHHbIM I Nno NPOCTPAHCTBEHHLIM AAHHbIM
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MAPTHEPCTBO [§  3AKOHBI | METOAbI B CTAHOAPTDI

HAUMOHAJIbHAA MHWHOPACTPYKTYPA [MPOCTPAHCTBEHHbLIX AAHHbBIX CLUA

Pucynok 1 — Cxema opranusanuonHas cTpykrypa denepanbHoro komurera o reoganssiv CIIA [7]

OHa cOCTOUT M3 YETHIPEX KPYMHBIX OJOKOB: yINpaBISIONICH; MPOCTPAHCTBEHHBIX AaHHBIX; CUCTEMBI,
o0ecrieunBaronIeld COBMECTHYIO AEATENIBHOCTh; (DyHIAaMEHTAJbHOM KOMIIOHEHTHI, HAIlPaBJICHHOW Ha
co3nanue, popmuposanue u pazpurae HUILJI.

K coxanenuto, B KazaxcraHe eme He co3gaHa OpraHU3alliOHHas CTPYKTypa, OTBETCTBEHHas 3a
Benennss HUIIJ] PK. [lo mpenBapuTenbHBIM JaHHBIM, OTBETCTBEHHOCTh 3a CO3laHUeE, (OPMHUPOBAHUS U
passutuie HUIIJ[ PK Oyaer BosmokeHa Ha KoMHTET MO yIIpaBICHHIO 3EMENBHBIMHA pPECypCaMu
Munucrtepcrsa cenbckoro xo3saiictBa PK (KY3P MCX PK). KY3P aBnsiercst rocy1apcTBEHHBIM OpraHoM,
OTBETCTBEHHBIM 3a: CO3JaHME M KOHTPOJII NPOCTPAHCTBEHHBIX AaHHBIX (KapTorpado-reoje3nyecKast
CIyk0a); XpaHEHHE IPOCTPAHCTBEHHBIX MAHHBIX (HAITMOHANBHBIN KapTorpado-reome3ndeckuii (hoHm);
y4eT, OIEHKY, MOHHMTOPUHI W 30HHpOBaHHME 3eMeibHOro ¢onma pecnyomuku (CocHIII3em).
CrnenoBatensho, BeiOop KY3P MCX PK, kak orBercTBeHHOro rocoprana s co3mpanus HUILJ] PK,
BIIOJIHE OOOCHOBAHHO C TOYKH 3PEHUS BBIIICYKa3aHHBIX (YHKIHUHA: CO3MaHNe, KOHTPOJIb, XpaHEHHE, YUeT,
OILICHKA, MOHUTOPUHT ¥ 30HHPOBAHNE IPOCTPAHCTBEHHBIX JAHHBIX BCEX KaTETOPHI.

B rtoxe Bpems, mpu coznanun HUIIJ] kpaiiHe BaKHbIM OpPraHM3alMOHHBIM MOMEHTOM SIBIISIETCS
HaJelneHue €€ TMOJHOMOYMSAMH MM JOCTaTOYHO TBEPABIMH YCIOBHSMH CYIIECTBOBaHHS, KOTOpBIE HE
JOJDKHBI TIOJBEPraThCsl pa3MBIBAHMIO OTBETCTBEHHOCTH IPU M3MEHEHUHM OPTraHW3allMOHHOM CTPYKTYpBI
VCIIOJIHUTEIILHOM U MOJIMTUYECKOH BIACTH B cTpaHe. Kak mpasumiio, HaexHOCTh cyiectsoBanus HUIIJL
oOecrieunBaeTCsl BO3JIOKEHHEM OTBETCTBEHHOCTH 3a €€ CyIIECTBOBAaHHME HEMOCPEACTBEHHO TJIaBe
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rocyjgapcTBa wiu riaase npapurensctBa. Takue HUII/ nMeroT BO3MOKHOCTh COXPAHUTHCS U Pa3BUBATHCSA
JTaXke TIPY CaMbIX OCTPBIX KpM3UCHBIX cutyanusix (mpumep — CIIIA, crpansr EC, IOxuas Kopes u ap.).

Cmanoapmuzayusi ¥ HOpMaTUBHO-TipaBoBas Oaza mius HUITJ] PK Hemocratouno mnpopaboTaHa.
[oHsSTHS «IPOCTPAHCTBEHHBIC AAHHBIC» M «HH(PPACTPYKTypa MPOCTPAHCTBEHHBIX JAaHHBIX», Olaromaps
YCHIIMSAM Y4YEHBIX, BIIEpBbIe ObUIM BBeleHH B «3akoH PecrmyOonmukm KazaxcraH o KocMudeckoit
nestenpHOCTH» [8]. Ho, eme HeT «3akoHa O MPOCTPAaHCTBEHHBIX AaHHBIX PK» u, cooTBeTcTBYyIOmNX,
MOJ3aKOHHBIX aKTOB, CTAaHIApTOB, PETJIAMEHTOB W HWHCTPYKIMH, aJeKBaTHO O0ECICYHBAIOIINX
peanu3anuoo HOPM TAaKOro IOPUIUYECKOro JoKyMmeHTa. IlpuHuunuansHo, >TUMU KoMmrnoHeHTamu HUITJT
PK MoxxHO 00ecmeunTh 0e3 0co00ro HampsoKeHUs, MOCKOIbKY cranaaptel HUIIJ mpomumm amuTenbHBIC
nposepku B Oonee uem 100 rocymapcTBax. DTH CTaHAAPTHl, B OCHOBHOM, CJIEIYET IMEPEIOKUThH s
ycnoBuit  Kazaxcrana. Torma OTKpOIOTCS KOJOCCAIbHBIE BO3MOXKHOCTH JIIi 3aKOHHOTO OOMEHa
MIPOCTPAHCTBEHHBIMU TAHHBIMH, CO BCEMU BBITEKAIOIIMMHU OTCIOA MOCIEICTBUIMMU.

Ilpocmpancmeennvie  Oanmsie. HemnpemenuesiM pocromncTBom HUIIJ[ saBasercs co3ganwme,
(hopMUpOBaHUE U Pa3BUTHE MPOCTPAHCTBEHHBIX JAHHBIX HA CUCTEMHO-aHAIUTHYECKOW OCHOBE [3]. OHu
BKJIFOYAIOT B CBOM COCTaB ISITh BUJOB MPOCTPAHCTBEHHBIX TaHHBIX.

1. ®yHnaMeHTalIbHbBIE NPOCTPAHCTBEHHBIE JAHHBIE — 3TO reoMeTpus cTpaHbl. KasaxcraH emie He
HMEET OTKPBITYIO TOCYJapCTBEHHYIO T'€0AE3UUECKYI0 CHUCTEMY KoopAauHar. Jlo peleHus TaHHOU
Mpo0OJIeMBbI HEBO3MOXKHO TIpHCTyNaTh k co3manuto HUITJ PK.

2. ba3oBble TPOCTPaHCTBEHHBIE TaHHBIE - 3TO c1a00 M3MEHsIeMble, KaK MPaBUIIO, CPEAHET0 MacITada
reoflaHHble (TpaHUIBl PECIyONUKH, oOnacTeld, pailoHOB; KpYIHBIE BOJOCMBI W PEKH; JIOPOTH
pecryOIMKaHCKOTO 3HAUCHUS U JIp.),

KOTOpBIE BCETJa HAXOAATCSI B OTKpPBITOM focTyre. K naHHOMY BpeMeHH, COCTaB 0a30BBIX
npoctpancTBeHHbIX AanHbIX HUITJL PK eme He onpenenex.

3. OtpacnieBble MPOCTPAHCTBEHHBIC JIAHHBIC — ATO OOBIYHO KPYIHOMACHI-Ta0HBIE reojgaHHbie. OHU
COCTaBJISIOTCS M CHUCTEMATHYECKU OOHOBIISIOTCS B IENSAX PEIICHUS MPOU3BOACTBEHHBIX 3ajad OTpaciiel.
[Toka eqMHCTBEHHOM, CTAHHON B POMBINIICHHYIO SKCIUTyaTaIluio HH()OPMAITMOHHON CUCTEMOM B 00J1acTH
HCIIOJIb-30BaHUA TIPOCTPAHCTBCHHBIX JAHHBIX SABJIACTCA — ABTOMaTI/ISI/IpOBaHHaH I/IH(l)OpMaHI/IOHHaH
CHUCTeMa TOCYIapCTBEHHOIO 3eMeNbHOTO Kamactpa [9]. OcrtanbHble HH(DOPMALMOHHBIE CHUCTEMBI
HaXOJISATCS B Pa3HBIX YPOBHAX pa3padotku [10].

4. Temarnueckue MpPOCTPAHCTBEHHBIE MaHHBIE — JTO pa3sHOMACIITA0HBIE, COCTAaBJIIEHHBIE Ha
TEPPUTOPHUIO HMHTEpeca IeOMH(GOPMAIIMOHHBIC CHCTEMBI Pa3HOM CIOXHOCTH W HANPABICHHOCTH BCEMU
3aMHTEPECOBAaHHBIMU CyObekTamMu. OHHM B CTpaHE B OCHOBHOM CO3JAIOTCA 33 CYET OIOKETHBIX CPEJICTB.
Ho, HecMoTpsa Ha 3TO, cucTeMaTH3alusi U XpPaHEHUWE TEMATUYECKHUX JAHHBIX €IIE€ HE HAIaKEHO Ha
JIOJI’KHOM YPOBHE.

5. MertangaHHble — 3TO JaHHBIE O TAaHHBIX, YKa3bIBaIOMIHE (hOpMaT, MECTO HAXO0XKICHUS U JIP. CBEICHHUS
0 TIPOCTPaHCTBEHHBIX JaHHBIX. PecryOimka erme He pacroyiaraeT CHCTEMaTH3NPOBAaHHBIMH B €IHMHOM
KIIIOYEC MCTaJaHHBIMU K MMPOCTPAHCTBCHHBIM JJaHHBIM.

Oxnom HUII/I B Mmup monb3oBareneii u npousBoauteneii LII1]] seusiercs e€ reomnopran (pucyHok 2).

MpousBoacTBO | - I o MoTtpeGneHue
AaHHbIX " . : A AR AaHHbIX

Pucynok 2 — O6mas cxema padotsr UI1/] uepes reomnoprain
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l'eomopran cioyXuT s BU3yadM3allUd CHUCTEMAaTH3MPOBAHHOM 0a3bl Ie€OAaHHBIX M MOIACPKaHMSA
Bceil cucreMbl. Crenyromias (yHKIHSI TEOMOpTaia - BBIOJHEHUE JJIEMEHTAPHOTO MPOCTPAHCTBEHHOTO
aHanm3a, KoTopass OyJeT CIocoOCTBOBAaTh pacIpOCTPAHEHUIO HAaHHBIX, OOMEHY IaHHBIMH MEXKIY
YYaCTHUKAaMH U 3JIEMEHTapHOMY aHaJM3y BU3yaJH3UPOBAHHBIX MPOCTPAHCTBEHHBIX NaHHbIX. Hampumep,
Ha reolnopTaje, paclIipeHHbIC aHAIU3bl IPOCTPAHCTBEHHBIX JAHHBIX C UCIONb30BAaHUEM aTPHUOYTHUBHBIX
JAHHBIX HE Bcerja noctynHsl. CrenoBarenbHO, poib reomoprana MII/] Henmb3s mepeoneHrBaTh, Kak U
HEe0O0LIEHNUBATh.

Texnonoeus cozpanms u popmupoBanus HUIJ] 3a mociemaue 10 meT meperepriesio 09eHb CEPhe3HbIC
u3menenus. Hampumep, mepssie HUILJ[ (HUIIJ 1.0) co3maBaiuch MOTHOCTBIO 3a CYET CPEIACTB
rocyaapcTBa CBepxy BHU3, T.e. mo Beprukanu. Ceituac HUIIJ 2.0 pa3zpabarbiBaioTcsi U pa3BUBAIOTCA,
IJIaBHBIM 00pa3oM, ¢ UCTIONIb30BaHUEM KOJUIEKTUBHOTO pa3yMa BCETO cOO0IIecTBAa TE€ONHAYCTPHH CTPAHBbI,
peruoHoB u gaxke mupa [11]. CoorBercTByIOMEe Mcnoab3oBanue Texuoorun HUII/ 2.0 maroT mupokwue
BO3MOXKHOCTH JUIS HU(PPOBHU3ALUH FOCYJapCTBA.

Joou umu  cneyuanucmel. UYncno W KBanuUKALMA CIELHUAIMCTOB B O0JACTH  CO3MAHMS
IIPOCTPAHCTBEHHBIX IAHHBIX B pECIyOJIMKE pacTeT OCTaTOYHO BBICOKMMH Temmamu. Ilpaktuueckw,
co3llaHHe TEOWH(POPMAIMOHHBIX CHCTEM B PECHyOJIMKE BCTYNMWIO B IIOJIb30BaTenbekylo (azy. Tak, B
JaHHOe Bpems, mporpaMmHbie obecreueHust (I1O0) mms co3maHust reoMHPOPMAMOHHBIX CHUCTEM CTajH
JOCTYIIHBI, TPAKTUYECKH, KKIOMY MOTUBHUpoBaHHOMY Jjuny. Hekoropsie IIO, nmnst co3manus
MHOTO(QYHKIIMOHAILHBIX T€OCEPBUCOB, HAXOISTCS B OTKPBITOM jgoctyte [12]. DTo crnoco0cTByeT pe3koMy
YBEIMYEHUIO TOTEHUIWaNa il OU(POBU3ALMK CTPaHBI, Yepe3 MCKIIOUeHHE (UHAHCOBBIX 3aTpaT Ha
npuobpetenue [10.

Ilymu pewenuss npobrem. Ha wmam B3rmmsim, cosmanue W ¢dopmupoBanue HUIII PK moxnO
ocymecTBuTh uepe3 copepiieHcTBOBaHUE AVC I'3K momomuus e€ texnomorusmu UIIM 2.0. AWC I'3K
JUHAMHYHO Pa3BHBaeTCA U yXe uMeeT Oonee 12 MHPOPMAIMOHHBIX MOACUCTEM M KapTOrpaduuecKyro
OCHOBY Ha Bcro Tepputopuro Kaszaxcrana. OHa cnocoOHa OTHOCHTENIBHO JIETKO HHTEIPHPOBATHCS C
JPYTUMH WHQOPMAaMOHHBIME U reouH(opManuoHHbiMu cuctemMamu. [Ipu atom, AMC I'3K wumeer
BEPTUKAIBHYIO M TOPU30HTAIBHYIO CTPYKTYPY M YK€ c(hOpMHPOBAaHHBIN MITAT COTPYAHUKOB B KaXKIOM
paiioHe pecrnyOnauKH, paOOTalOMKX B MPEIMETHOW 00JacTH — 3eMelbHO-KaJacTpOBOM ciyxoe.
EcrectBenno, nmnms momHoreHHoro wucmonb3oBanus AWC I'3K HeoOxommmo cHadana pemIdTh
BBIIIETIPUBEICHHBIC OPraHU3alMOHHBIE, TEXHUYECKUE, TEXHOIOTHIECKUE TPOOIEMBI.

Takum 00pa3oMm, HaMH IIOKa3aHbl HEKOTOpbIe MPOOJEMbl W IYTH pEIICHHS NpPU OpPTaHU3aLUu
HanmonanpHON MHMPACTPYKTYPHI MPOCTPAHCTBEHHBIX MaHHBIX Pecryonmuku Kazaxcran. Ha yposae G2G
— 9T0 coOcTBeHHas opraHu3amumonHas cTpykrypa HUIIJ PK, a Tak ke mpaBwibHas IMOCTaHOBKA
npoOJeMbl BEACHHUS CHUCTEMBI TOCYAAapCTBEHHBIX BEIOMCTBEHHBIX KazacTpoB Ha Oaze AWC I'3K. Ha
ypoBHe G2B — 310 mpenocraBiieHHe OM3HEC CTPYKTYypaM BCEX NMPOCTPAHCTBEHHBIX JAHHBIX OTKPHITOTO
coJiep KaHusl, BHIITOJTHEHHBIX 3a CUeT OFOJLKETHBIX cpeacTB rocynapctB. Ha yposae G2C — 310 MaccoBoe
BOBJICUCHHE IPAXKIaH U CIEHUATUCTOB I co3aanust, GopmupoBanus u passutue HUIJ PK. Brisaenens
TIIaBHBIE TTPoOIeMbl co3nanus, popmupoarns HUIIJ PK u myTtu ux pemenwus.

HccenenoBanus BBITIOHEHEI, coTaacHo goroBopa Ne242 Ha rpaHToBOe (MHAHCHPOBaHHE OT 27 MapTa
2018 roga mo mpoekty «Pa3paboTka MH(pacTpyKTypbl MPOCTPAHCTBEHHBIX NaHHBIX 2.0 Ha mpumepe
arponpOMBIIUICHHON arJioMepaLum.
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'C.C.Ceiidpynnun atpinaarsi Kasak arpoTeXHUKabIK yHHBEPCHTET], ACTaHa;
2Eepm/m TEeXHUKAJIBIK YHUBepcuTeTi, bepiun, ['epmanus

KA3AKCTAH PECITYBJINKACBIHJA KIHICTIKTIK
JEPEKTEPJII CAHJAH/JBIPY ITPOBJIEMAPBI MEH HIEITY KOJIJIAPBI

Annoranusi. EHOexTe Kazakcran PecryOnmKackIHBIH YITTHIK KEHICTIKTIK AepexTep mHGpakypsutbiMbiH (KP
¥YKJIW) maiisiHOoay XKoHE KaJBINITACTBIPY MpoOieManaphsl aHbIKTamFaH. bacTel mpolOiiemanap KaTapelHA MBIHAIAp
’Karta/bl: aTKAPYILIbl KYPbUIBIMIBI TYpbIC YibiMAacTbipy; ¥KJ[M-Fa KaThICThI MEMIIEKETTIK CTAaHIAPTTAP/bIH TOJBIK
€MECTIrl; KEeHICTIKTIK JepeKTepliH JKyHeci3 JalblHAANbIN HAKTHUIbl KaJBIITACTBHIPbLUIMAYbI, TEXHOJOTHsIAP
JIOpeXKECiHIH TOMEH/IIr; Mamanaap naiibianaynel sxeruiaipy. KP ¥KIAU-in yiteimpacteipranna AKII ¥YK/IU-inig
aTKapylIbl KYPBUIBIMBIHA MOH Oepe OTBIPBIN JalblHAAy YCHIHBUIBII OJ MbICaJ cxema peTiHne kepceriireH. KP
¥YK/IM-ine OaiimaHbICTBl KaHA CTaHAapTTap JadbIHAAdybl ckepek. Hemece, namMblFaH MEMEICKETTEPIiH
TOKpHUOETIEPIH ecKe ajla OTBIPHIN, OJapJarbl JKacalraH HOPMATHBTIK-KYKBIKTHIK KYXKaTTap/bl aybICHIMIAY /a KOH.
KP ¥K/IU-iHiH KeHICTIKTIK AepeKTepiH NaiblHAay1a SKOHOMMKAIIBIK TYPFBIIaH TMaiJalibl TEXHOJIOTHSIIAP IBIH COHFBI
JKeTicTikTepiMeH xyMbIc ictey nypsic. KP ¥K/IM-ig 6ec TonTarbl KEHICTIKTIK JEpeKTEepiHiH JalbIHABIFbIHA JKOHE
nIamy paeHreiiine Oara OepinreH. Omap: ¢yHIaMEHTANABIK, 0a3aibIK, calaiblK, TAKBIPBIITHIK JKOHE METalepeKTep.
PecnyOomukana ¥K/IM Kypy VIOiH amiblK KOOPIUHATTHIK KYHEHIH KOKTHIFBI HakThUTanFaH. Onchrz KP ¥KU-iH
Kypyra OomMmaiTeiHBl Oackin kepcerinreH. byriare neitin KP ¥KJIU-iHe kakerT Oa3anbIK KEHICTIKTIK AEpEKTep
Kypambl aHbIKTaJIMaraH. PecriyOiukaia canaiblk KeHICTIKTIK AepEeKTepiHIH AalbIHIUTYbI KYieci3 xKypriziiin keildip
MEMJICKETTIK oOpramap OCICeHIUTIK TaHbiTa anMai kejemi.KasakcTaHma TakbIPBINTHIK KEHICTIKTIK OIEPEKTEp
JIAbIHIAY JKaKChl JaMbIFaH. bipak TakbIPBINTHIK KEHICTIKTIK JepeKTep/i NailblHayna OpKEeHUETTI OaKbuiay jKoHEe
KEHICTIKTIK JepeKTep aiMacy >XYHeCiHIH MeXaHHU3MJEpi KETKUIKTI peTTeaMereH. byl KyObUIBIC TaKbIPBINTHIK
KEHICTIKTIK JIEpeKTEepiH KaJllbl MEMJICKETTIK CaKTay KoHe aiMacy JKyieciHe Lmikneil onapabl AaiHIayIbLIapabiH
MEHIIIriHEe aifHaITybIHa 9KEJI COFy/a.

Texnousorus canaceiaza, asropnap, KP ¥K/IU-iH xacay, KaJbIITacThIPy JKOHE JaMBITY KEHICTIKTIK JIepeKTep
nH}paKypbUIbIMBIH 2.0 TeXHOJIOTHsIapbl OOWBIHINA XKYPTi3UTyiH KOJIIAH B

KP ¥KJ/IU-iH xacay, KaJbIITacThIpy KOHE AaMBITY YIIIH MEMIIEKETTIK JKEp KaJaCTPbIHBIH aBTOMAaTTaH-
IeIpeUTFaH akmapatslk xyheciH (MXKK AAXK) merisre ambim, onsr KA 2.0 TeXHOIOTHAIAPHIMEH TOIBIKTHIPYIBI
JKeTekmimikke any keperiH makyimaiinel. MOKK AAX xakcel mampiraH 12-7eH aca KOCHIMIIANIAphI JKOHE OYKLM
pecryOMKanbl KAMTHTBIH Kaprorpadusuiblk Herisi 0ap kyie. MXKK AAX pecnyOnukaHbiH OapiblK ayaaHIapbiH
KaMTHABI, OacKa aKmapaTrThIK JKYHeJIepMeH OHall WHTETPallMsUIaHaAbl, BEPTUKAIAlI KOHE TOPHU30HTAIIBIbI
KYPBUIBIMBIMEH JKOFapbl Jopexkeni Mmamanaapbl Oap. Opune, MXKK AAX-mer KP ¥KJIU-iH sxacay yiuiH
naiananap/plH ajAbIHIA, aJ/IbIH aJa )KOFaphla KOPCETUIIeH KEMIITIKTeP/Ii PETTEI aly Kepek.

Tyiiin ce3mep: caHmaHibIpy, KEHICTIKTIK JepeKTep, KEUIEHAIK aKMapaTThIK-TEXHOJIOTHUIBIK I1aTdhopMma,
VITTBIK KCHICTIKTIK JACPEKTep HHPPAKYPBLUIBIMBI, YIKBIMIBIK aKbLI O, KCHICTIKTIK JepEKTEp/Ii MakaaHyIIbUIap (bIH
e37epi KYPYHL.
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SCIENTIFIC METHOD OF CREATION CAPILLARY-POROUS
COOLING SYSTEMS FOR ELEMENTS
OF ENERGY BUILDING OF POWER STATIONS

Abstract. To create a scientific methodology, studies of the ultimate heat fluxes in metallic and poorly heat-
conducting porous structures operating under the combined action of gravitational and capillary forces and cooling
various devices of thermal power plants have been carried out. On the basis of the problem of thermoelasticity and
experimental data, the mechanism of destruction of metal vaporising surfaces and poorly heat-conducting coatings of
low porosity made of natural mineral media (granite) is described. On the basis of the analogy of the phenomena, the
dependences of the heat fluxes on the time of their action and the depth of penetration of temperature perturbations
are revealed. Capillary - porous systems have high intensity, high heat transfer ability, reliability, compactness.

Keywords: heat transfer crisis; capillary-porous structure; heat and power installations.
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HAYYHASA METOJUKA CO3JJAHUA
KAINMWIJIAPHO-TIOPUCTBIX CUCTEM OXJIAKIEHUSA _
JJIS QJIEMEHTOB SGHEPT'OOBOPYJOBAHUSA QJIEKTPOCTAHIIUU.

AnHoTanus. /g co3aHus Hay4HOM METOAMKH MPOBEIECHBI HCCIENOBAHNS NPEACIbHBIX TEMIOBBIX IOTOKOB B
METAIMYECKUX M IIOXOTEIUIONPOBOAHBIX IIOPUCTBIX CTPYKTypaX, pabOTAOMMX INPH COBMECTHOM [JCHCTBHU
TPaBUTALIMOHHBIX M KAaWUIAPHBIX CWII, M OXJIAXKJAIOUIMX Pa3IM4HbIE yCTPOMCTBA TEILUIOOHEProycTaHoBok . Ha
OCHOBE 33a/lla4yd TEPMOYIPYTOCTH W OIBITHBIX JaHHBIX ONKMCAaH MEXAaHU3M pa3pyLICHHUS METAIUIMYECKUX
MapOTEHUPUPYIOMINUX TOBEPXHOCTEH U IUIOXOTEIJIONPOBOJHBIX MOKPHITUH Mayoil MOPUCTOCTH, BBIIOIHEHHBIX H3
€CTECTBEHHBIX MHHEpaIbHBIX cpel (rpaHurta). Ha ocHOBe aHalOTMH SBJICHUH BBIABICHBI 3aBHCHMOCTH TEIUIOBBIX
MOTOKOB OT BPEMEHHM HUX IEHCTBHS M TIyOWHBI NPOHWKHOBEHHS TEMIIEPATYPHBIX Bo3MylleHui. KammmisipHo —
MOPHUCTBIE CUCTEMBI O00JIaaf0T BBICOKOM WHTEHCHBHOCTBIO, OOJIBIION —TerIonepenaoneld CcrocoOHOCTHIO,
Ha/IeKHOCTBI0, KOMIIAKTHOCTBIO.

KiioueBble cJI0Ba: KpU3UC TEIIONEPEAAYH; KAUIUIIPHO-IIOPUCTAsl CTPYKTYPa; TEMIOBbIE YHEPTOYCTAHOBKU.

BBenenue. Ycrexu B NMPUMEHEHWU KaNMIUIPHO-TIOPHCTHIX MATEPUANOB B TEXHHKE IMPHBICKATH
MHOTHX UCCJIEIOBaTeIe M u300perareneii co3maaBaTh HAa WX OCHOBE pAa3jHYHBIC YCTPOUCTBA.
[ToBbImanach UHTEHCUBHOCTD TEMJIOOTBOMASAIIMX CUCTEM M (DOPCUPOBKA MPOTEKAONIUX B HUX MPOIECCOB
[1-3]. Hcmonp3oBaHue MOPUCTBIX MaTEepPHaIOB TOMHUMO CHCTEM OXJKIACHUS IO3BOJISUIO CO37aBaTh
arperarsl, B KOTOPbIX pellaiuch Mpo0eMbl B3pbIBOOE30MIACHOCTH, OXpaHbl TpyJa U I0JTOBEYHOCTH [4,6].
OrToMy crmocoOCTBOBAIa BO3MOXKHOCTh YIIPABISTH MpOIECCAMU MApooOpa3oBaHMs 3a CYET H30bITKA
KHJIKOCTH B TIOPBIX M KaNWUIAPHBIX CTPYKTypax, CO3/IaBaeMOr0 COBMECTHBIMU JICHCTBUSAMHU
KaMUISIPHBIX ¥ MacCOBBIX cui [7-9].

B TemoBeix sHepreTruecknx ycraHoBkax (TOY) KamuuisspHO-MOPUCTBIE MATEPUANTBI UCTIONB3YHOTCS
JUIL  OXJIQXKJCHHUS BBICOKO(OPCHPOBAHHBIX JICTOHAIMOHHBIX TOPENOYHBIX YCTPOHCTB [3], co3maHms
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MapooxJaguTeNeil B MapoBBIX KOTax [9], MaciooxmamuTeneldl, WUCKIIOYAMOIINE IIOTAJaHUS Macio B
OXJIQXKTAFOTIYI0 BOY M BOJIBI B CUCTEMY MOAMHITHUKOB [10], mabupuHTHBIX yrutoTHeHMH [11], 1 B qpyrux
ycTpoiictBax [10].

OCHOBHBIE O0JIACTH TPAKTHYECKOTO MPUMEHEHHs KaNMUISIPHO-TIOPUCTBIX CHUCTEM IPEICTaBICHBI B
[3,5,8-11].

KanmmnsapHo-mopucThie CHUCTEMBI MO3BOJISIIOT JOCTUTHYTH SKOHOMHUHU TOIUTHMBA, CHIPBS, BO3IyXa,
BOJIBI, TeIlIa, MOBBICUTHh HAEKHOCTh OXJIKICHHS W B3PBIBOIIOKAPOOE30MacTHOCTh paboThl 000pyI0-
BaHMS, CIIOCOOCTBOBATh BBICOKOA((DEKTUBHOMY pa3pyIICHWIO TOPHBIX IOpoA, OETOHOB, METAJIJIOB,
YMEHBIIUTh HHU3KOTEMIEPATYPHYIO KOPPO3UIO TOBEPXHOCTEH, COKPATHTh 3arps3HEHUI0 OHochepbl
SITOBUTBIMH Ta3aMH, TBUIBIO, TEIJIOM, YCKOPUTH pPEelIeHHe Mpo0JIeM MpPOJOBOIBCTBEHHON IMPOTPaMMBL,
MTOJIYIUTH OOJIBIITOI SKOHOMUYECKAN U COMMANTbHBIN 3P EKTH B 0071aCTH SKOJIOTHH ¥ OXPaHBI TPyIa.

OCHOBHBIMH TIPEUMYIIECTBAMHU KAMILIIPSIHO-MTOPUCTHIX CUCTEM SIBIISIIOTCS BHICOKAss HHTCHCHUBHOCTD,
OoJplas Teruionepesaromas CrocoOOHOCTh, HAIEKHOCTh, KOMIAKTHOCTh, MPOCTOTA B M3TOTOBICHUH U
SKCIUTyaTallid, OHHM YIYTIIAIOT PEKUMHBIE W TEXHOJOTHYECKHE TIIOKa3aTeld M WMEIOT HEBBICOKHE
KaUTaIbHBIC U SKCIUTyaTaIllHOHHEIE PACXOIBI.

ABTOpHI [12] npoBOAST CpaBHUTENBHBIN aHATIN3 METOJOB pacueTa TEeIIOOTAAuYU O KUIMIEHUIO BOJBI C
HEJOTPEBOM B BEPTUKAIBHBIX KaHANaX, MPUYeM CYHTAIOT OYaroByl0 KOPPO3HWIO 000JI0YEeK TBAIIOB
SIIEPHBIX PEAKTOPOB AHAJIOTOM KANMUIIPHO-TIOPUCTON CTpyKTyphl [13,14]. OmHako wucciaenoBaHUS
TEII000MEHA 0 PETYIISIPHON CTPYKTYPUPOBAHHON TTOBEPXHOCTU HE MPOBOIMIIOCH.

ITo mueHUIO aBTOPOB [15,16] MOBEpXHOCTHOE KUIICHHE HA TTOPUCTHIX MTOBEPXHOCTIX MOKET BIIMSATH HA
pa3BUTHE KOPPO3UU HM3-32 SPO3HOHHOTO BO3JACHCTBHS HA MOBEPXHOCTH TEIJIOOOMEHA MPH CXJIONBIBAHUH
My3bIpeil mapa B HeOrpeToit xuakoctu. [loaToMy TpebyeTcs ucciaenoBarh napoodpa3oBaHKUe KUIKOCTH B
KalMUIIPHO-TIOPUCTBIX CTPYKTYpPax B TOJE KAaNMWJUIAPHBIX W MAacCOBBIX CHJI C YY€TOM CKOPOCTH U
HEeJ0TpeBa, KOTOPHIE CO3AAI0TCSA N30BITKOM JKHUIKOCTH.

OreHKa MHTEHCHBHOCTH TEIUIOOOMEHA IS KHUIICHHUS JKUJIKOCTH B OOJIBIIOM OOBEME M TOHKUX
IUICHKaX Ha TJaJKOM NOBEPXHOCTH IOKa3ajga Ha HMX paBHbIE BO3MOXKHOCTH [12-14] mpu BBICOKHX
TEIUIOBBIX TMOTOKAaX, W Ha 0ojee BBHICOKHE IOKa3aTelH TeIUIoNepenadd, 4YeM y CHUCTEM C KalMUIIpHO-
MOPUCTBIM TOKpbITHEM [15-16]. Tpebyercst mpoBecTH HcCiIe0BaHMS TEIIONEPEIA0INX BO3MOKHOCTEH
KaIUIIPHO-TIOPUCTHIX MOKPBITHA, pab0OTAIIUX B MOJE KANMUISPHBIX U MACCOBBIX CHJI, U YCTAHOBUTH
BEJIMYMHBI TIPHUJIEIBHBIX (KPUTHYECKHX ) HArPy30K, MPUBOAIINX K pa3pyIISHUIO IIOBEPXHOCTEH HarpeBa.

Ha pucyake 1 mpencTaBieHHa METOAMKA HCCIICIOBAHUSA KANMUISIPHO-TIOPUCTHIX — CHCTEM
MPUMEHUTENBHO K Pa3IUYHBIM 3JIEMEHTaM JHEProycTaHoBOK. CHUCTEMBI OTIMYAIOTCS TEM, YTO UMEIOT
MPEUMYIIEeCTBEHHO TPaBUTAIMOHHBINA ITOABO/ KHUIKOCTH M 110 HHTEHCHBHOCTH TETLIONEePEeIadll 3aHUMAIOT
MPOMEXYTOUHOE TMOJIOKEHUE MEXIY TOHKOIJICHOYHBIMH UCTIAPUTENSIMU U TIOPUCTHIMHU HCIIAPUTEISIMHU C
MPEUMYIIECTBEHHO KAMMJUISIPHBIM TI0JIBOJIOM >KUJIKOCTH (TEIUIOBBIME TpyOamu). [103TOMY Takue CUCTEMBI
clenyeT BBIICTUTh B OTJACIBHBIN KIIACC TETIOOTBOISAIINX CUCTEM.

IIpoBeneHHbIE MCCIEAOBAaHUS TO3BOJSIOT AaTh PEKOMEHIAIMH IO BBIOOPY TEIUIOXOJIOZOHOCHUTEIS,
Y4eCTh BHJl €0 IUPKYJISIIHUU, ONPEJCIUTh FCOMETPUI0O M MaTepual ammapaToB M WHTCHCU(DUKATOPOB
TEII000MEeHa, C y4eTOM YCJIOBHH M OPUCHTALMN paOOThI CHCTEMBI TIOJ| JABJICHUEM WU Pa3peiKCHUEM,
MOJIBOIOM W BUJIOM DHEPI'HH, OpHEeHTAIuH cuctemMbl. O000IIeHne 3KCTIEPUMEHTAIBHBIX PE3yNbTaTOB U
METOJMKa pacueTa TeIUIo- U MacCOOOMEHHa B KaNMUIIPHO-TIOPHCTBIX CHCTEMaxX B COOTBETCTBHH C
pucynkom 1 npencrasnens B [17-21].

Uccnenoanne pa3nuyHbIX (aKTOPOB, BIUSIONIMNX HA TETNIOOOMEH B CTPYKTYpax, MOKa3bIBAIOT, UTO
0COOBINl WHTEpEC BBI3BIBAIOT MpPEIENbHBIE (KPUTHYECKHE) COCTOSHHS TOBEPXHOCTH HarpeBa, KOTAa
CHUCTEMa CIIOCOOHA MEPEHOCHTh MaKCUMAaJIbHBIC MOTOKHM SHepruu U BemiecTBa. OJHAKO B 3TOM cCliydae
TpeOyeTcs 3HAaTh BEIUYMHBI TEIUIOBBIX IMOTOKOB W TEPMUYECKHX HANPSKCHUH C IEIbI0 00ECIeunuTh
HAJEKHYIO JOJITOBEYHYIO paOdOTy YCTaHOBKH. Tak MOXHO TMOJXYYHTh MaKCUMAIIBHBIA TIEPEHOC YHEPTHH U
BEIIECTBA IS CICAYIOMUX YCIOBHIl: MCIOIB3YETCS YHCTasl KUIKOCTh, MUPKYIUPYIOMAs M0 MPUHYIH-
TEIBHON CXEMe B 3aKPBITHIX JUIMITHYCCKUX TEIUIOOOMEHHUKAX IO NaBJICHUEM B Nep(pOpUpPOBAHHBIX U
po(MIMPOBAHHBIX TOBEPXHOCTSIX HATPEeBa, BBHINIOJHEHHBIX U3 HepKaBerolen ctanmu. Cuctema padboTaer ¢
M30BITKOM JKHIKOCTH, a HATMYNE MaCCOBBIX CHJI 00eCIeurnBaeT BBIHYXKIECHHOE TEUSHHE TETUIOXOJIOI0HO-
CUTENS C HEJOTPEBOM. DHEPTUs MOABOAMUTCS K BEPTUKAIBHO PACHOIOKEHHOW IMMOBEPXHOCTH IO TIEPH-
METPY CBEPX3BYKOBBIM BBICOKOTEMITEPATYPHBIM ITyILCUPYIOIIMM Bpamatommmcst axemom [1,3,11,19].
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Pucynok 1 - Meroaunka nccieaoBaHus pa3inyHbIX (aKTOPOB BIHSAHHS Ha TEINIOMacCcOOOMeHa
B KallWJUIAPHO-TIOPUCTHIX cucTeM TOY

JKcnepUMeHTAJIbHbINE MeToa. lccienoBaHuss MPOBOJATCS B KAaNMJUIAPHO-TIOPHCTONW cUCTEMeE
OXJIQXKJICHHS, KOTOpask MOXKET PaboTaTh MO MPUHLUIY 3aMKHYTOH HCHApUTEIbHO- KOHICHCAIIMOHHOM

— 127——



Hoxknaovr Hayuonanwvroii akademuu nayk Pecnybauxu Kazaxcman

cxeMme, MO0 OBITh Pa3OMKHYTOH. M3ydaroTcs pa3mu4HBIE YCIOBUS TeIIOOOMEHa: croco0 TMoABoja
OXJIaJIUTEIIS; CTETIeHb MPUXKATHA KallMUIIPHO-TIOPUCTON CTPYKTYPBI; CIOCOOHOCTD MOAIUTKH CTPYKTYPBI
M3 MUKPO- apTepuil 10 BHICOTE TEIUIOOOMEHHOMN MOBEPXHOCTH; OPHUEHTAIUS TIOBEPXHOCTH OTHOCHUTEIHHO
TPaBUTALMOHHBIX CUJI; TEOMETPHs: IJIOCKUE, TpyOuyaTble U HMCKPHUBICHHBIC MOBEPXHOCTH OXJIaKACHUS,
BIIUSHHE JABJICHUS BIUIOTH /IO KPU3UCHBIX SIBJICHUH C ITEpPeKOroM cTeHkH (cM. Puc 1).

Jst mccrmenoBaHUs MEXaHHW3Ma TEIUIOOOMEHA TPHUBJICKAIOTCS METOABI Trojorpaduu, o0oOmeHne
MOMOOHBIX W aHAIOTWYHBIX siBiieHud [1,3,11,20,21]. YnpaBneHue TEriooOMEHOM MPOBOAMTCSA 33 CUET
AITUITHYECKUX CUCTEM, ITyTeM KOMOWHHUPOBAHHOTO JEUCTBUS KATMIIISPHBIX M MacCOBBIX cui [1,3].

Wzydenne TemmooOMeHa HOCHT MPAKTHUECKUH XapakTep, IpeaHa3sHaueHO IS CO3JaHMs Pa3IHIHBIX
TEIUIOBBIX DHEPrOyCTaHOBOK: MapOOXJIaAUTeIe MapoBhIX KOTIOB, MOPUCTHIX MOKPHITUH U3 TIOXOTEILIO-
MPOBOIHOTO MaTepuaa, YINIOTHEHUI B TAPOBBIX TypOMHAX U psiaa APYTHX SHEProycTaHoBok [ 1, 3, 7, 10, 19].

Ha pucynke 2 wu300pakeH IONMEPEUHBI pa3pe3 IUIOCKOH HSKCIEPUMEHTAIbHOW YCTaHOBKH C
nephopupoBaHHONW NpWKUMHOW TutacTuHOW 3 (Pumc.3), TpyOuatbiMmu aprepusmMud 4 W KamWUISIPHO-

MIOPUCTOMN CTPYKTYpOH 2.
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Pucynoxk 2 - [Tonepeunslii pa3pe3 IIOCKOH SKCIIEPUMEHTAIBbHON YCTAaHOBKHU: 1 — MpHKMMHas IUTaHKa,
2 — KaNmWIUIIPHO-TIOPUCTAs CTPYKTYpa, 3 — nepdopupoBaHHas NpMKUMHAs IIACTHHA, 4 — TpyOUaTast apTepus,
5 — acOoueMeHTHas TUINTa, 6 — HarpeBaTeNb, 7 — H30JALKA, 8 — ITUTa, 9 - IpIKUMHAS raiika, 10 — snektpon,
11 — okHa, 12 — termonzonsmus, 13 — oxnaxnaeMas cTeHka, 14 — cOOpHUK, 15 — momcTaBka
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Pucynoxk 3 - Cxema npmkaTs KalHUIIPHO-IIOPUCTON CTPYKTYPBL: | — IUIaCTHHBI, 2 — IPKUMHBIC BHHTHI,
3 — mies A1 BBIXOJA Tapa, 4 — MOJIBOJ XKUAKOCTH, 5 — NPHKUMHas epdopupoBaHHas IUIACTHHA,
6 — KaMUIIPHO-TIOPHUCTAsl CTPYKTYpa, 7 — 000TpeBaeMast CTEHKa, 8§ — MHKPO apTepHs
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HawuGoupimas Bo3MOKHast TOTPEIIHOCTD:
A) npu u3mepeHuu Toka - +0,6%, nanenue HanpspkeHus - +1%, MomHocTh - +1,6%,
B) npu onpenenenun pacxoaa sKUAKOCTH poTaMeTpamu - +3%.

Hesszka Oamanca mo MOABENEHHOMY TOKOM TEIUIy W TEIUTy, OTBEJEHHOMY NHMPKYJIAINOHHON U
M30BITOYHOM BOJBI C Yy4YeTOM TMOTeph TeIUla uYepe3 U3O0JALMIo, He ImpeBblmanu +12%, a mo
MUPKYJISIMOHHON Boje - +11%. PacxoxkaeHune MaTepruaibHOTO OallaHca MEXy PacX0JI0M OXJIaXKArOIIEH
KHUIKOCTH, pacxo/ia CIMBa M KOHJEeHcaTa cocTaBiseT He Oombire +10%.

Metonuka wu3MepeHuii M 00pabOTKa OMBITHBIX JAaHHBIX OMyOJMKOBaHa B pabortax [2,4]. s
WCCIICJIOBAHUST KpH3KMCA KUIICHWS HAaMH TaK JK€ COOMpAJMCh YCTAaHOBKH, BBIIIOJIHEHHBIC B BHUJC
OTHECTPYHHOH ropenku pakeTHoro Tuma. CxeMa SKCIIePUMEHTAIBHON yCTAHOBKU U YCIIOBHUS MPOBEICHUS
OTIBITOB TIpencTaBieHbl B [3]. Kamepsl cropaHust m CBepX3BYKOBBIE COIIA OXJIAXKIAIHUCH KaIMJUIAPHO-
nopuctoii u BonsHOW cucremoit (Puc 4). TepMmopeakTHBHas TOpElKa TaK € HCIOIL30BANACh IS
WCCIICJIOBAHUSI TIPENETbHOTO COCTOSIHHS — KANWULIPHO-TIOPUCTBIX  TIOKPBITHH, BBIMONHEHHBIX W3
€CTECTBEHHBIX MUHEPAJIbHBIX Ccpell (TpaHWTHBIC, KBaplleBble M TEIICHUTHBIE MOKPHITHSA). TemmoBoe
BO3JICHCTBHE OCYIIECTBIISIIOCHh CBepX3BYKOBBIM (70 2000 M/c) BbIcOkoTemmeparypHbiM (10 2500°C)
MyJIbCUpYIONHMM (akenoM (cM. puc. 1, BuI 3Hepruu). Pe3ynmbTaThl pa3pylICHHBIX KamMep CrOpaHUs
MoKa3aHbl Ha puc 4.

PesyabTaThl KpHu3Hca TelJionepeAayd B KANWLIAPHO-TIOPHUCTOH cHCTeMe OXJa:KAeHUS] U HX
o0CyKIeHU.

PucyHoxk 4 - Pa3pylieHHble KaMepbl CTOPaHUS U CBEPX3BYKOBBIC COILIA TOPEIIKU:
a) COIUIa BBIMOJHEHBI 0€3 yTOoNImeHus cTeHku: 1, 2, 3, 4 — no skcmtyaranuy; 5, 6 — nocie 40 4acoB 3KCIUTyaTaly (paspyLeHbl
nedekTopHbIe KOJIblia U yBeIMYeHbI ceuenust conen); 1,2,5,6 —0=10,8; 3,4 —a =0,6;
4 — xaMepbl CrOpaHus ¢ YKOPOUCHHBIM COILIOM (00ecIieunBaia MpoBeIcHIE JETOHAIIMOHHOTO pekuMa ropenus). Cucrema
OXJAXKAEHUS — BOAAHAS (Qp.cou = 1x10° Br/m%:; W =10m/c )

0) coruta BBINOJIHEHEI ¢ YTOMIMEHHEM cTeHKH: 1-8 — o = 0,6...0,65; pa3pyieHne npon30IUIo B pe3yIbTaTe IPOphIBa ra3oB B

BOJISIHYIO CHCTEMY OXJIQXKIEHHUS IIPH pasrepMeTH3all1 YIUIOTHEHHUI; 5 — kaMmepa
CrOpaHHus C OIJIABIEHHBIM 3aBUXpuTesieM. CHCTeMa OXJIaXAEHHS — KAMUIUIAPHO-NOPUCTAS (Qp cou = 1x10° BT/MZ)

Mopenb KanuIJISIPHO-NOPUCTOT0 MOKPBITHA. 1711 onpeieNieHHs ITpeIeNbHBIX TETIOBBIX MOTOKOB U
HanpsKeHUH pelnaercs 3agada TepMoynpyroct [3,9,10] nmpu rpaHHUYHBIX YCIOBUAX BTOPOTO POAA M
OJTHOMEPHOT'O YPaBHEHHsI HECTALIMIOHAPHOH TEILUIONPOBOIHOCTH.

Paccmorpum mnactuny Tonmuuo# 2h. K moBepxHoctu z=+h, HaumHas ¢ MomeHta BpemeHH T=0,
MOJBOJUTHCS MMOCTOSIHHBIN yNENbHBIA TEIIOBOM MOTOK (. HukHAS moBepxXHOCTh z=-h U OOKOBBIE Kpas
TUTACTHHBI TETJION30JIMPOBAHHBI.
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YPaBHeHI/IH TCIUIONPOBOAHOCTH C I'PAHUYHBIMHA U HAaYaJIbHBIMU YCJIIOBHUAMMU 3alTUIICTCA B BUAC!

9°T  OT
ety o 17 0,1<0 (1)
oT
ACTEZQ, Z:+h
oT
/ICTG_Zz O,Z =—h

Pacnpeﬂeneﬂne TEMIICPATYPBI MO TOJIIUHE 3aBUCUT OT TGHJ'IO(I)I/ISI/I‘ICCKI/IX CBOICTB Martepuala,
BCJIMYMHBI TCIIJIOBOT'O ITOTOKA U BPpEMCHH €TI0 IoJa4a:

3z | 6%
Z.0) = Bh1_ 4 oy (DT [_ 2 _mEM? ] n .z
T(h’T) =4 2(c/1g)CTT+ 12M 2M Zin=1 w2 EXP TN 4(cAg)CTT oS (h+ Dy @

_ACT
rac M—T , N1 — IECJBIC ITOJOXUTCIIBHBIC YK CJIA.

3Has pachpenencHue TeMIepaTypsl B MIaCTHHE, HAXOIUM TEPMHUYECKHUE HANPSHKEHUS PACTSDKCHUS U
C)KaTHsl, BO3HUKAIOIME B HEKOTOPBII MOMEHT BPEMEHHU T HA PA3IUYHON INIyOMHE OT MOBEPXHOCTHU O; =
(h=z;) npu TaHHOM 3HAYEHWUH TEIUIOBOTO IMOTOKA (, MOCKOJIbKY IIACTHHA C MEPEMEHHOH MO TOJIIMHE

TeMnepaTypoﬁ HaXOAUTHCA B INIOCKO HAIIPSIZKEHHOM COCTOSIHUU.

aE z 1 +h ,, z
Oxx = oyy = — (1—1/)T(E;T) + mf_h 2'ET (E'T) dz, 3)

rac HepBLIﬁ YICH - COCTABJIAIOIIAsA HANIPSKCHUSA CXKATHA, a BTOpOf/i — pacCTAKCHUH.

Pewenue ypasnenus (1).

3amaBasch NpeACIbHBIMUA 3HAUCHUSMHU HANpsOKEHHS CXKATHA W PACTSHKEHUS AL TOPHOM MOpPOABI
(mopucTble HOKPBITHS W3 E€CTECTBEHHOW MHHEPaJIbHOM Cpeibl) M MeTajlla, II0JIydyaeM 3aBUCHMOCTb
TEIUIOBOTO IOTOKA, TpebyemMoro Aisi pa3pylIeHHs, OT BPEeMEHH MOJaud M TIIyOWHBI MPOHHUKHOBEHHS.
Kpowme Toro, mpupaBHUBas TeMIEpaTypsl HA IOBEPXHOCTHU MJIACTHHBI K TEMIIEPATYpE MIIABIECHUS TOPOABI
U MeTajula, HaxOOUM 3HAUCHMS YAEIbHBIX TEIUIOBBIX IIOTOKOB, HEOOXOIUMBIX ISl PAaCIUIaBJICHUS
ITOBEPXHOCTHOTO CJIOSI 3@ PAa3JIMYHBIN IPOMEXKYTOK BPEMEHU UX ACHCTBUS:

TUIaBJIEHUE TOBEPXHOCTH

_ T, . 4
h= T+t T UM ep|—n2 M2l cosnnl’ @
2(cgMer.  3M m2MEN=1 2 ” p 4(cgcr
CO3JaHUC MPEACIbHBIX HarIpHX(eHI/Iﬁ CXKaTusa
(1-V)onmp.ox.
— aE
q2 - 322 6Z (5)
—72th—1 2 M2
M L hZ "h-1 4 0w (DN WM nw z
2cAgert | 12M m2M =1 p2 OXP| TV t60% (h+1)
Co3aaHus NpeaACIbHBIX HaHp’I)KeHI/II\/’I PaCTAKCHUA
(1-v)onp.pacr.
— aE
3 = —wm (6)

— T
2(cAg)cr

rae M=\./h — mapameTp, n — 1enbIe MONOKUTEITHHBIE YUCIA.
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3aBUCUMOCTH BEIIMYUHBI (1, (2, 3 OT BPEMEHHU T MPH (HUKCHPOBAHHBIX 3HAUCHHIX pa3Mepa YaCTHIIBI &
JUIS.  TIOKPBITHS, JIMOO TayOHMHBI TNPOHUKHOBEHHUS TEMICPATYpHBIX BO3MYIIEHUN [UIS MeETajlia,
paccuuthiBanuch Ha [IK mpuMeHUTENhHO K IUIACTHHE, BBHIMOJIHEHHBIM M3 KBaplla, IpaHUTa M MeETajia
(Menp 1 HeprkaBeroIIas CTajib).

3aknouenue

Ha ocHoBe mpoBeneHHBIX HCCIEAOBAaHHN B ciydae oOdydeHHus (akernoM KepOCHHO-KHCIOPOAHON
TrOpENKH MOPHUCTOrO MOKPHITHS HA pafoueM yuacTke mmeeM 10 4x107 BT/M®> , uTo COOTBETCTBYET q
nokpiTHit 0,4x10” Br/M”. MeXaHH3M pa3pylIeHHs METAIOB MPUHINIHATILHO OTIHYAETCA OT MEXaHH3Ma
paspyLeHHs HOKPBITHH U3 TOPHBIX TOPO.

PazpaGorana HayuyHas METOAMKAa WCCICIOBAHUS M CO3LAHUS KalMJULIPHO-TIOPHCTBIX CHUCTEM
OXJaXIACHUA W  TOKPBITHH  UId  Pa3JIMYHBIX  YCJIOBHHM  TeIJIOMaccooOMeHa B  3JEeMEHTax
9HEProoOopyoBaHMUSL.

Obo3nauenus
m — pacxon, Kr/c; T — Bpems, C;
( — TerIoBas Harpyska, B/ a — K0>(QDHUIMEHT TEIIOMPOBOIHOCTH, M*/C;
h — BbICOTa, TOJIIIMHA IICHKH, M; A — KO3 PUIIUCHTHI TEIUIONPOBOAHOCTH, BT/MK;
W — cpennss ckopocTh, M/c; C — remoemkoctb, JHx/krK;
o — Kod(duimeHT n30bITKa BO31yXa; p — IIOTHOCTH KI/M;
T — remneparypa, K; 8 — TommmHa CTPYKTYpHI (TIyOMHA PACHPOCTPAHEHHS BOJHBI,
B — IIMPUHA SYCHKH CETKM HA MPOCBET (THAPABIMYECKHH pa3sMep 4acTHIl), M;
pasmep 1op), M; C —HaTpsDKEHUE;
G — yaenpHBIN pacxof, Kr/M>c; 0o — K09 dHIMeHT THHeHHOro paciupenus, K';
d — pa3mep (auameTp) 3epeH CTPYKTYPHI, M; v— ko3¢ duruent ITyaccona (onepeqHoro cxarus);
X — KOOp/IMHATa (HANPaBICHUE IBUKEHHS )KUIKOCTH), M; E — monyns FOnra (ynpyroctu), Ila;
y — KOOp/AMHATA (HAIPABJICHNUE JBHKEHHUS JKUJIKOCTH), M; Q — yzenbHas SHeprus paspyenus, JHx/m’

Z — KoopauHara, M;

Nunexcel

K, I — XHUAKOCTh, Tap; Kp. CeU. — KPHUTHUECKOE CEUYCHHE, T — TOpPAYHi; CT. — CTEHKa, T —
TUJIPABIIMYCCKUI; H — HACKIIICHHUE; TUI. — TUIaBJICHUE (TUICHKA); TP. CXK. — MPEACIbHOE CKATUE; MP. PaCT. —
MpeIebHOE PacTsKEHHE.
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3EPTTEY HOTHXECI KYATTBUIBIK-BIP KABJIBIK *KYWUECI
OHEPI'UsSI K¥PBUIBICBIHBIH DHEPI'ETHUKAJIBIK KYPbLIbICBIHBIH J3JEMEHTI

AunHoTanusi. FeUlbIMU-3epTTEY O/IICTEPiH Kacay YIIIH MPaBUTAIMSIIBIK KOHE KATUIUIAPIBIK CHIJIEPMEH JKYMBIC
ICTEHTIH MeTai koHe TAaT(GOPMALUSUIBIK MOPIICHI KYPbUIbIMIAPAAFhl JKbUTY KYSATBIH KbUTy KO3JEpiH 3epTTey
YKOHE JKBUTY KOHIBIPFBUIAPBIHBIH TYPJIi CANKBIHAATKBIII KYPBUIFBUIAPEIH 3€PTTEY KYMBICTAphl Kypri3inai. Herizinen
MUHEPAIJBIK OpTafaH (IPaHMT) MIBIFAPBUIFAH METAbl [APOTCHEPUPYIOLIMX ChIPHIKTAP/aH IIBIFAPbLIATHIH
MEXaHU3MAEP MEH ONTHKANBIK AepeKkTepai Taby MexaHm3mi KaxkeT. OCBIHAAW YKCACTBIKTAp HETi3iHIE >KBLTY
aJIMacTBIPYJIApbIH  O3/IrHEH OTETIH TEeMIepaTypalblK JKOHE JKbUDKBIMAIBI KbUTY alMacThIPyJap/blH ILIBIFY
TOCUIIEPIH aHBIKTai bl Byl sKylie >KOFapbl KApKbIH/IBUIBIKIICH, YIKEH KbUTYMEH, CEHIM/IUTIKIICH epeKILeICHEe/I].

Tyiiin ce3aep: KbUTy TachIMAaIIay JaFIapbIChl; KAMMUISPIIBIK-KCYEKTI KYPBUIBIM.
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THE ANALYSIS OF INFLUENCE OF MINING-GEOLOGICAL FACTORS
ON EDGES STABILITY ON THE EXAMPLE OF THE SARBAI PIT

Abstract: Conditions complication of mining operations production because of increase in depth of
development and involvement in field exploitation with the composite mining-and-geological conditions is
characteristic of the modern pits. In these conditions, the great significance is gathered by questions of
geomechanical ensuring stability of pit edges and boards. In practice of conducting open mining operations educe
several groups of the factors influencing stability, depending on vision of authors, these factors can be consolidated
in two and more groups [1-5].

Research work results of rock mass jointing, influence of queries systems on stability of boards and edges are
given in the article, carried out by the Institute of Mining named after D.A.Kunaev. As an example was
chosenSarybaiiron-ore pit which development is characterized with significant depth increase and transition to
development of deep lying ores. The certain sites of pit boards requiring special attention when conducting mining
operations are defined.

Keywords: open pit mining, pit, board, edge, deformations, stability, jointing, rock mass.

622.271
B.P. Pakumes ', C.B. Ky3bmeHnko 2, C.A. Cpenuna’ , K.K. Tyneb6aeB 3

! Kazaxckuii HAIMOHAIBHBINA HCCIIeIOBaTEeNbCKUI TexHnuecknil yauBepcureT uMm. K.1.Cartmnaena,
Anmarel, Ka3zaxcran;
CoxkonoBcko-Cap6aiickoe rOpHO-060raTHTENBHOE IPOH3BOACTBEHHOE 06beanHeHne AO (CCITIO),
Pynnsrit, Kazaxcran;
3 MucturyT ropuoro nena um. JI. A. Kynaesa, Anvatsi, Kasaxcran

AHAJIN3 BJIUAHUA I'OPHO-IT'EOJIOT'HMYECKUX ®PAKTOPOB HA
YCTOHUYUBOCTH BOPTOB HA IPUMEPE CAPBAICKOI'O KAPBEPA

AHHOTanus: /{111 COBpeMEHHBIX KapbepOB XapaKTEPHO YCIOXKHEHHE yCIOBHH MIPOU3BOACTBA TOPHBIX paboT M3-
3a yBEIMYEHUs DIIyOMHBI pa3paOOTKHM M BOBJICUCHHS B JKCIUTyaTallUI0 MECTOPOXKACHHH CO CIOXHBIMH TOPHO-
Te0JIOTHYECKUMH YCIOBUSIMH. B 3THX ycnoBusax OobIIOe 3HAUYEHHE MPUOOPETAIOT BOIPOCHI I€OMEXaHUYECKOTO
obecrieueHHs: YCTOMYMBOCTH YCTYyNOB W OOpPTOB Kapbepa. B mpakTHKe BeNEHHS OTKPBITHIX TOPHBIX paboT
BBISBJSIFOTHECKOJIBKO TPyMI (haKTOPOB, BIMSIOMIMX HA YCTOHYMBOCTH, B 3aBUCHMOCTH OT BHIEHHS aBTOPOB ITH
(hakTophl MOTYT OBITH OOBETUHEHBI B JBE U OoJiee rpymmsl [ 1-5].

B crarbe npuBeseHs! pe3ybTaThl HAyYHO-HUCCIIEI0BATENBCKOM paboThl 10 M3Y4YEHHIOTPEIINHOBATOCTH MacCHBa
TOPHBIX TOPOJI, BIMSHHS CUCTEM TPEIIMH Ha YCTOHYMBOCTH OOPTOB M YCTYIIOB, BEINOJHEHHBIE VIHCTUTYTOM rOpHOTO
nena uM. JI.A. Kynaesa. B kauectBe npumepa BoiOpan CapOaiicKuii )Kene30pyJHbIH Kapbep, st Pa3BUTHS KOTOPOTO
XapaKTEpPHO 3HAUNTEILHOE YBEIHMUCHNE TIIyOUHBI M TIEPEX0 K pa3paboTke riy6oko 3aneraronmx pyd. OnpeneneHs!
OTZAETbHBICYYaCTKH OOPTOB Kapbepa, TpeOyrolIie OBBIIIEHHOTO0 BHUMAaHHS TIPH MPOBEACHUH TOPHBIX padoT.

Ki1roueBble c10Ba: OTKPBITHIE TOPHBIE PAOOTHI, Kapsep, OOPT, ycTyn, AedOpMaIyi, yCTOWINBOCTD, TPELHMHO-
BaTOCTb, MACCHUB.
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[lorpebHOCTH B MHUHEpaJbHOM CHIphE W3 TroJa B TOJ BO3pacTalOT, YTO BBEAET 3a cOOOM
HEOOXOJUMOCTh IOBBIIICHUS! MPOM3BOJCTBEHHBIX MOIIMHOCTEH I'OPHBIX HPOM3BOACTB. MecTOpOXKAEHUS
MUMEIOIIIE MPOCThIE TOPHO-TEOJIOTHYECKHE YCIOBHUS U BBICOKOE COJEpKaHUE IMOJIE3HOr0 KOMIIOHEHTA B
pynax yxe oTpaboTaHbl WM OJM3KM K 3aBepuieHuro pabor. [losTomMy coBpeMeHHOE pa3BHTHE
TOPHOIOOBIBAIOLIECH OTPACIIM XapaKTepU3yeTCsl YCI0KHEHHEM YCIOBHH MPOU3BOACTBA TOPHBIX paboT u3-
3a yBeJIMYEHUS INTyOMHBI pa3pabOTKM M BOBJCUEHHS B SKCIUIyaTallMIOMECTOPOXKICHUH CO CIIOKHBIMH
TOPHO-TEOJIOTUYECKUMH  YCIIOBUAMHU. [Ipu yBennueHWH TIyOWHBI ACHCTBYIOIIMX KapbepOB BOMPOCHI
YCTOMYMBOCTHOOPTOB MPEBPALIAIOTCS B MPOOJIEMBl OOJBIION SKOHOMHYECKOH 3HAYUMOCTH AJISI TOPHBIX
MPEANPUATHMN.

[Iporuno3upoBanue nehopMaMOHHBIX TPOLIECCOB BO3MOXKHO HA OCHOBAHWUHM KOMILJIEKCHOTO IOAXO/a,
BKJIIOYAIOIIETO H3yYEHHE CTPYKTYPHO-TEKTOHHMYECKOTO CTPOCHHUS M TPOYHOCTHBIX CBOWCTB MaccCuBa,
MHCTPYMEHTaJIbHbIE HAOMIOACHUS 3a 1e(OPMHUPOBAHMEM Pa3IMYHBIX YYaCTKOB IPHOOPTOBOTO MacCuBa,
OLICHKY YPOBHSI M HalpaBJICHUS JCHCTBHS TEKTOHHYECKUX CHII, a TaKKe MPOBEICHUE Te€OMEXaHUYEeCKUX
pacueToB ycToHuuBocTH [1, 6, 7].

[Ipon3BoaCTBO TOPHBIX PabOT B Kapbepe B COOTBETCTBHUHU C NMPOCKTHOH JOKyMEHTaluMel He Bceraa
TapaHTHPYET OTCYTCTBHE nedopmarimii 00pTOB, JOKAIBHBIX YY4aCTKOB OOPTOB M YCTYIIOB,0COOCHHO TIPH
(OpMHPOBAaHMH TIPENEIBHOTO KOHTYpa Kapbepa. [IpHYMHBI BO3ZHHKAOIMXHAPYIICHUH YCTOWYMBOCTH
npuOOPTOBBIX MAacCHUBOB PAa3JIM4HBl B 3aBUCHMOCTH OTIEOJOTMYECKHX, WH)KEHEPHO-TE€OJOIMYECKHX,
THIIPOTEOJIOTMYECKHUX YCIOBUH U TapaMeTpOBOOPTa HA KOHKPETHOM y4yacTKe KapbepHoro noisi[ 1, 8].

B mpakTuke BeleHHsI OTKPBHITHIX TOPHBIX Pa0OT Bce (haKTOPHI, BIUSIOIINE HA YCTOHYHBOCTH OOPTOB
KapbepoB, MOXHO pa3[elUTh HA YEThIpEe TPYMIbL: HHXEHEPHO-TEOJOTHYECKHe, THAPOTe0I0THIecKue,
¢usnko-reorpaduueckue, ropHOTEXHUIECKHE [2].

[ Knaccnduxamaa daxTopos ]

RHEpHO- THIPOTEOIOT HIECKHE PH3HK0-TeorpadHIecKHe I : <
i p— HIp -Te0Tp: : OPHO-TeXHHIECKHE
4 - N [ ) K . N r )
CrpykTypHO- | Hamuawre mogsemesx ) THMATHIECKIE . Cnocob segenns
> TeKTOHHYIECKOe | BOTI 7 YCIIOBHA paHOHA “| 6ypo-B3pHIBHEIX paboT
\__ CTpPOEHHe MacCHBa \ / MeCTOPOKIEHHT ) . /
e N g 3
[ h CHITxeHHe 1 : opMa BHIEMKH B
| .| TIpoHOCTS ropHBIX .| npourocTH mopox, > Pemped MecTHOCTH o e
opon } CEJTOHHEIX K 4 \ 4
L .
\____Hadyxanmo J p | - \
(" Xapaxtepmeroka ) | BiaxHOCTHOH pe:kHM .| Bsicora HmpodHIB
T - : dopra
COTIPOTHETEHHA (~ MexaHHUeCKHH ) L TOPHBIX IOPOT ) L OpPT: )
CIBHTY TI0 KOHTAKTY EBIHOC H CHOC
o .| (sposHa, omIBEaHHE r g s A
\_ poIL J e~ 1 i ITpomeccs TMapametper
- ’ —>| 3MeMeHTOE CHCTEMEL
7~ ~ (HIBTpanHoHHEIE \ BEIECTPHBAHIL J
JedopManHoHHEELR oI L pa3padboTKH )
XAPAKTEPHCTHKH Zehopuapm) - \
> HOpOZ, HX TnyOHHA Ce30HHOTO Vs ~
> ITompaborka
[TIHTeIBHAL : IIPOMEP3AHHAS H a
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CKIOHHOCTB IIOPOd K g ) A
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Pucynok 1 — Kiaccudukanus GpaxTopos, BIUSIONHMX HA YCTOHIMBOCTD YCTYIOB U OOPTOB KapbepoB

K Haubonee CyIIeCTBEHHBIM HHXCHEPHO-TEOJIOTUYCCKUM  (aKTOpaM OTHOCST CTPYKTYPHO-
TEKTOHMYECKOE CTPOCHHE MAacCHMBa TOPHBIX IMOPOJ, MPOYHOCTh M JehOpMAIMOHHBIC XaPAKTEPUCTHKU
MOPOJI, CKJIOHHOCTh MOPOJ B OTKOCaX K H3MCHCHHIO CBOWCTB C TEUCHHEM BpeMeHU (HabyxaHue,
pasyIuIOTHEHWE, BRIBETPUBAHIE, BBITIeIaunBanne) (pucyHok 1) [2, 9, 10].
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Hedopmarny 60pTOB B CKAJILHBIX MacCHBaX MOT'YT MPOUCXOIUTH KaK B BU/I€ BHE3AMHBIX OOPYIICHHUH,
Tak ¥ B BHAE BSUIOTEKYIIETOo AeQOpPMAlMOHHOIO Ipolecca € TEepUOJUYECKMMH CMEHAMH 3TalloB
TEKTOHUYECKOTO U TPaBUTALIMOHHOTO AedopmupoBaHus [1].

I'maBubIMM nprunHamMu Aedopmanuii IPHOOPTOBEIX MACCHBOB, IIPUCYIIIME BCEM KapbepaM, SIBISIOTCS:

- HECOOTBETCTBUE MAapaMETPOB yCTYNOB U OOPTOB PEaNbHBIM MHKXEHEPHO-T€OJIOTHYECKUM YCIOBUSIM
y4acTka aepopMalinu;

- cnabasi U3y4eHHOCTh MaccuBa Ha MepuepuilHbIX Y4acTKaxX MECTOPOKICHHUS, B MaCCHBAaX KOTOPBIX
OTCTPaNBAIOTCs IpenenbHbIe O0pTa Kapbepa;

- U3MEHEHUE WHXEHEPHO-TEOJOTHYECKHUX, THAPOTEONOTHIECKUX YCIOBUH U (PU3MKO-MEXaHUUECKUX
CBOMCTB MOPOJ ¥ UX KOHTAKTOB IPH Pa3BUTHN BHYTPUKAPbEPHOTO POCTPAHCTBA;

- BO3JEHCTBHE HAa MAacCUB TEKTOHHUYECKHX CHJ, CONPOBOXKAAIOLIEECS W3MEHEHHUEMCTPYKTYPHOTO
CTPOEHUS U OABHKHOCTH IPUOOPTOBBIX MaCCHBOB;

- JeiicTBue Oojiee BBICOKHX, IO CPaBHEHHUIO C MPUIOBEPXHOCTHBIMHU, HANPSKCHUH, N3MEHEHHBIMHU
JIeGOpMaIOHHO-TIPOYHOCTHBIMHU CBOMCTBAMH MacCUBOB FOPHBIX IMOPOJI M TEXHOTCHHBIMHU HAPYIICHUSAMHU.

PaccmoTrpum Ha npumepe Cap0Oaiickoro MECTOPOKAEHHUS MAarHETHTOBBIX Py BIMSHHE Pa3IMYHBIX
(GakTOpoB Ha W3MCHEHHE TMapaMeTpoB OOPTOB Kapbepa INPH YBEJIWYECHUH TIIyOUHBI OTPaOOTKH.
MecropoxneHue pazpadarbiBaeTcsi OTKPBITEIM criocobom CapbaiickuM kapbepoM ¢ 1960 ronma. Kapbep
BCKPBIT IBYMsI TPaHIIESIMHU: IOT0-BOCTOYHOM 0 OTMETKH 125 M (TiryOomna 70 M), CBS3BIBAIOIICH Kaphep ¢
(abpuKoil M OTBAJIOM, M CEBEpHOU TpaHIeel Ha TIyOHHY 15 M, MO KOTOPOH TPaHCIIOPTHPYETCS TOIBKO
MopoJia B OTBAI.

[Tapametpsl kapbepa Ha KoHen 2017 roga W HpOEKTHpyEMbIE MapaMeTphl Ha KOHEI OTPabOTKH ¢

YYIETOM OTPabOTKH 3aIacoB pyIbl HA TITyOOKHX TOPU30HTAX MPEACTaBICHbI B Ta0OHIIe 1.
Tabmuma 1 — [Tapamerpsr Capbaiickoro kapsepa

[MapameTpsr CyuiecTByoIue HapaMmeTpel IIpoexTHBIE MapaMeTphl ¢ y4EeTOM
yriryOKu

OTMeTKa JIHa Kapbepa, M Munyc 390 m Munyc 500 m
upuna, M 2400 m 2400 m
JlnmuHa, M 3450 m 3450m
Bricora ycryna:
Prixuible oposisl 10-13 m 10-13
CkaspHbIe TOPOJIBI 40m 40 m
Yron HakJIoOHa ycTyma:
Prixuteie moposr 25-50° 25-50
CKaJIbHBIE TOPOJIBI 55°-65° 55-70°

['maBHOI OCOOCHHOCTBIO MECTOPOXKICHHMS SIBIACTCS €ro JABYXBSpycHOe cTpoenue. [lameosoiickue
(rmaBHBIM  00pa3oM, KaMEHHOYTOJbHBIE) OTJIOXKEHUS 00pasyloT cKiIagdaTtelii  (QyHAaMeHT, a
MEPEKPHIBAIOINNE UX C PE3KHM YIIIOBBIM HECOTTIACHEM FOPU30HTAIBHO 3AJIETAIOIINE PHIXIIBIE ME3030MCKO-
KaifHO30MCKHE OTIOKEHHS - MIaTGOPMEHHBIN 4eX0Jl MOIIHOCTEIO 150 + 230 M.

MecTopoXkIeHHE CII0XKEHO MOIIHOW TOJIIEW PBIXIBIX I[E€CYaHO-TIMHHUCTBIX OTIOKEHUM Me30-
KaifHO30MCKOTO BO3pacTa, 3aJeTalolIMX Ha CKaJbHBIX II0POJax, MPEACTABICHHBIX Pa3HOOOpa3HBIMU
3¢ Py3UBHO-0CATOUYHBIMU, HMHTPY3UBHBIMH, METACOMATHUYECKUMH IOPOJAMH W PYAHBIMHA TellaMH
CapOaiickoe XKene30pyIHOE MECTOPOXIEHHE OTHOCHTCS K CIIOMCTBIM MECTOPOKACHUSIM C YETKO
BBIPQKEHHBIMM H 3aKOHOMEPHO pPAacIlOIOKEHHBIMU IOBEPXHOCTAMHU oOcialneHus: OONbIION mpoTs-
JKEHHOCTH B BUJI€ HAIIJIACTOBAHUS, KOHTAKTOB CJIOEB WM CJIAHLEBATOCTH.

[lopoasl TMOKPOBHOH TONIIM B YCIOBUSX MPEIBAPUTENBHOrO OCYIIEHHS OO0NaJaloT BIIOJHE
JOCTaTOYHOH YCTOMYMBOCTBIO B OTKOCax Kapbepa. OOHAKO, MPOMCXOAMT OIUIBIBAHHE M OOpYILICHHE
OTKOCOB, CJIOKEHHBIX MEJIOBBIMH II€CKAMH, HEOT€HOBBIMHU TTIMHAMHM M YETBEPTHYHBIMU CYTJIMHKAMH B
CJIEICTBUM MX BIArOHACHIILECHUS.

B menom MHXEHEpPHO-reonornveckue yciaoBus oTpaboTku CapOaiickoro kapbepa CIIOXKHBIE, UYTO
00yCJIOBIEHO MPOYHOCTHBIMHM CBOWCTBAMHU IOPOA, CTPYKTYpOH MaccuBa (0OJbIIAs MOIIHOCTH PBIXIIBIX
nopon 10 140 M, HanMuMe MOBEpXHOCTEN OCIabIeHHS: CIOUCTOCTh B PBHIXJIBIX OPOJAaX, TPEUIMHOBATOCTb,
CJIAaHLIEBATOCTh B CKaJbHBIX IOPOAAX), CKIOHHOCTBIO TOPOJA K BBIBETPUBAHHIO, THIPOJIOTMUECKUMHU
(axTOpaMu - OOBOJHEHHOCTHIO CKAJIbHBIX H PHIXJIBIX TOPO.
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PI/ICyHOK 2-— Pe3yJ’IBTaTa OIpeacJICHUs TPECUIMHOBATOCTH MaCCUBa
TOPHBIX MMOPO/ 110 'COTEXHUYCCKOMY 6ypeHI/IIO

Ha ycroitunBocte GopToB M ycTymoB Cap0aiickoro Kapbepa OKa3bIBalOT BIHSHHE CIIETYIOIINE
(baxkTophl - HaIM4YHE MOBEPXHOCTEH ociadyieHHs (TPEIIMHOBATOCTh, CIOUCTOCTh B PBHIXJIBIX HOPOAaX,
CITAaHIIEBATOCTh B CKaJbHBIX TOPOJax), OOBOJHEHHOCTh, HHU3KHE IIPOYHOCTHBIE CBOWCTBA TOPHBIX
mopoa.OCHOBHEIM (haKTOPOM SIBJISIETCS MHTEHCHBHASI TPEIIMHOBATOCTh OTJIENBHBIX Y4acTKOB. M3ydeHue
TPEUIMHOBATOCTH TPOHM3BOAMIOCH METOAaMHU OOpa0OTKH pPE3yNbTaTOB T'€OTEXHHYECKOTO OypeHHs
CKBaXWH (PHCYHOK 2) M 00paOOTKH MAaHHBIX IOJIEBBIX HCCIeNOBaHWUA. B Xoae OypeHHsS BepTHUKaILHBIX
CKBOKWH JJIWHOW 10 7 METPOB JUIsl OIpeNeleHHs [eHCTBYIOIIUX HAIPSDKEHWH B MAacCHUBE TaKKe
Mpou3BeeHa TeIEHHCIIEKITHS CKBaXXUH [11].

[To pe3ynpraTam reoTeXHHYECKOTO OypeHHs OTMEYeHa TeHICHIVS YBEIHMdeH!s OJOYHOCTH MacCHBa C
TIyOWHOM, Ha TITyOOKHX ropu3oHTax ¢ oTMeTkd MUHyC 400 M (600 M OT TOBEpXHOCTH) BBISBICHBI 30HBI
MOpOJ, C MajJioH TPEeIIMHOBAaTOCThIO, TNPHOMMKAIONKECs K MOHOJIMTHBIM TopoAaM. B memom
TpEmMHOBATOCTh Topox CapObaiickoro kaprepa pa3BUTa HEpaBHOMEPHO OT ciaboTpemuHOBaThIX (1-3
TPEeIIMH/METp - B Mpeneiax 30HBl HEHM3MEHEHHBIX MOpOJ) 10 WHTEHCHBHO TpemmHOBaThiX (10 20
TPELIMH/METpP — B IpejesiaX 30H TEKTOHMYECKUX HAPYIICHHH).

OCHOBHOE KOJHMYECTBO OTKPHITHIX TpeuH (Oomee 60%) OpHEHTHPOBAHO B CyOBEpPTHKAIBHOM
HanpapJeHuu ¢ yriaamu nagaenus 60° no 90°, Ge3 3alOMHUTENS, PACKPHITHIE BCIIEACTBUE BHIBETPUBAHMSL.
JoMuHupyromias 4acTh TPEIIKUH 3aKPhITOTO THIA -KPYTOMaJaroIine cyOmpoTHOro npoctupanusd [12-16].
OTmedaeTcsi BO3pacTaHWE YTJIOB MAJeHHWS TPEIIMHOBATOCTH TMOpOoXa ¢ TiayOmHOH. llomocTh 3aKphITBIX
TpPEeImMH OOBIYHO 3aIlOJIHEHBl HEYCTOMYMBHIM KaIIBIUTO-XJIOPUTHBIM MAaTEepHAIIOM, PEXKE T'eMaTHTOM,
MarHeTHTOM, IIUPHTOM.

Jns mocTpoeHuss TOYHOM MOJENM CTPYKTYPHBIX HapylIEeHHWHM W HEOJHOPOJHOCTEM C Yy4eToM
OCHOBHBIX 3aKOHOMEpPHOCTEH pacrpezielieHHs] U B3aUMOOTHOIICHUH TPEIIMHOBATOCTH PAa3HBIX CHUCTEM B
MOJICBBIX YCJIOBHSAX IMPOBOJMIACH TpeABapHUTeNbHAs (HOTOChEMKA YCTYNOB Kapbepa M MHOTOIapaMeT-
pudeckas JOKYMEHTAlWs OJJIEMEHTOB TPEUIMHOBATOCTH M CTPYKTYPHBIX HeOgHOpomHOCTew. Jlims
OmpeeNeHusl TPEIIMHOBATOCTH CKAIBHBIX TIOpPOJ ObUIM BEIOpaHbl Hamboiiee WHQPOPMATHBHEIE
CHUMKH(OTOJOKYMEHTAILIUK, YTO ITO3BOJHIO OXapaKTEepU30BaTh JIMTOJOTHYECKHE U IIETPOJIOTUYECKHUE
THITBI TOPHBIX TOPOJ B TpEIeax BOCTOYHOTO M I0KHOTO OopToB CapOaickoro Kaphepa, B CTOPOHY
KOTOPBIX HAITPaBIIEHO JallbHEIIIee BeIeHNe TOPHBIX padoT (Tabmuma 2).
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Tab6nuua 2 - XapakTepuCcTHKa OCHOBHBIX TAPaMETPOB CHCTEM TPEIMH F0)KHOTO U BOCTOYHOr0 60pToB Capbaiickoro kapbepa

1 2 cucrema 3 cucrema 4 cucreMa 5 cucrema 6 cucrema
CUCTEMA
reHe3I/IC TCKTOHI/I‘IGCKI/IC TpeIIH/IHBI CKoOJIa
Uucio TpeuuH 223 280 91 85 26 42
AsuMyT nazicHus %’% 3214-33473 | 38.73-6443 | 358.8-359.5 17536-180.1 | 186.15-210.0
e 328,02 52,99 357,24 177,24 198,09
289,41
f“MT-‘f: - %12—23 51.41-64.73 128.73-155.4 | 88.8-89.47 8536-90.15 | 96.15-120,02
PocTp ol 58,06 142,99 89.2 87,24 108,09
Yrox nazenus %’% 28 83-64.05 6035-8823 | 18.0-54.3 1.00-5,00 52.42-90,0
e 36,8 77,95 19,42 2,53 78,33
52,68
Hmmiia, m %5%5 0,14-3.90 0.20-4.25 0.11-4,12 0,15-1,68 0,10-3,14
o 0,83 1,18 0,88 0,64 0,53
Ilnpuna 0.50-5,00 | 1,00-10.00 1,00-7.00 2.00-12,00 0.50-10,00 1,00-25,00
2,50 3,00 2,00 2,50 2,00 2,00
iifgm’“‘“e 0.09-140 | 0.16-125 0.25-1.96 0.23-1.60 2.50-5.21 0.11-1.46
Ay 0,61 0,56 0,78 0,70 3,43 0,58
TpCH.II/IHaMI/I, M
dopma ITnockast | Crynenyatas Bonnucras Crynenyatas Bonnucras CrynenuaTtas
IToBepxHOCTH
IlIepoxoBaras
CTCHOK

TpemnHOBaTOCTh CYIIECTBEHHO ONpeNeIsieT NPOYHOCTHBIE U AeOpMalliOHHBIE CBOMCTBAa MacCHBa U
CBSI3aHHOE C 3TUM PAa3BUTHUE OMACHBIX I'€OJOTUYECKUX U MHKEHEPHO- reonornueckux spiaenuit [17-20].Ha
CapoatickoMm kapwepe B niepuoa ¢ 30.03.2009 r. mo 27.04.2016 r. npou3soruio 4 oOpyieHus, 3 U3 HUX Ha
ceBepo-3amajie, Ipu MOCTAaHOBKE OOpTa B KOHEYHOE MOJIOKEHHUE, M MOCIEAHEe B Mpeienax TOpU30HTOB
munyc 110 + munyc 140 M Ha BOCTOYHOM OOPTY.

Bo Bcex cimyuasx xapakTepHBIM SBISIETCS Hajdumdue Ty(PQUTOB, CIararniinx yCTYIbl O0PTOB Kapbepa.
Jng HUX CBOMCTBEHHA XOPOIIO BBIPAXEHHAs CIOHCTas TEKCTYpa ¢ MOLTHOCTBIO CIIOMKOB OT HECKOJIBKHX
MUJUTUMETPOB JI0 IECATKOB CAHTUMETPOB U MepBhIX MeTpoB (PucyHok 3). B mpenenax ckapHOBO-pyaHOI
30HBI MECTOPOXIEHUS Ty(pGUTHl HHTEHCHBHO H3MEHEHBI, BIDIOTH 10 TEpexXoja B METACOMATHTHI U

CKapHBI.

Pucynok 3 - Cnoucras texcrypa Tyhduros KOxnoro 6opra kapbepa, ropusoHt 0 M
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ITockoNbKY MOBEPXHOCTH HACIOCHUS M3HAYAIBLHO OCIA0NICHBI, TO B JAaJbHEHIIIEM 10 HUM 00pasyroT
TPENIMHBI OTPHIBA M CKOJIA. XOPOIIO MOKA3bIBACT 3aBUCUMOCTh TPEIIUHOBATOCTH OT CJIIOMCTOCTH TOpoJ 1
CHUCTEMa TPEIINH, COBIAJIAIOIIAS C TI0JI0CYATOCTBIO M CIIOUCTOCTHIO pya U Hopoj (Tadmuiia 3).

Tabnuna 3 - TpemrHOBAaTOCTh PA3IMYHBIX JIMTOTHIIOB TOPHBIX ITOPOJ BOCTOYHOTO U I0’kHOTO O0pTOoB Capbaiickoro kapsepa

No Topoas! CpenHee pacCTOSIHUE MEKLY Mopnyis
TPEUIMHAMH, M TPEUIMHOBATOCTH, TP/M
1 Tydst 0.98 1.02
U3BecTHIKH 0.81 1.23
3 Tybdurs 0.30 3.33

TenenHcHeKnMs CTEHOK MPOM3BOAMIACH IO MPOOYPEHHBIM T'OPU3OHTAIBHBIM CKBAXHMHAM Ha TpeX
SKCIIEPUMEHTANIbHBIX y4yacTkax. [IepBrIil sKcIeprUMEHTaIbHbINH YUaCcTOK pacrojiaraeTcs B 3aMaHON 4yacTu
Kapwepa (rop. -240 M), BTOpO M TpeTUi y4acTKH pacloiaraloTcsi B CEBEpO-BOCTOYHON 4YacTH Kapbepa
(rop. -240 M u rop. -320 m). Kaxkaplii 5KcIiepUMEHTANBHBINA Y4aCTOK BKIIOYAET TPH 3aMEPHBIC CTAHIIMH IO
Tpu cKBaxuHBL. [lpeaBapuTenbHBIA aHaNM3 TOKa3al, YTO MACCHB B OOpTax Kapbepa XapaKTepH3YeTCs
BBICOKOH TPCIIMHOBAaTOCTbIO BMEINAIOMKX 1opoJ. OCHOBHOE KOJMYECTBO OTKPBITBIX TPELIUH
OPUCHTHUPOBAHO B CyOBEpTHMKAJILHOM HamlpaBieHHH. PaccTosHMe MeXIy TpEeIIMHAMU BapbUpyeTCs B
muanasone ot 5-10 mo 300-400 mMm. Kpome cyOBepTukanpbHOH B 0OOpTax Kapbepa MPHCYTCTBYET W
CyOTOpH30HTATLHAATPEIINHOBATOCTh. B cpegHeM Ha IMOTOHHBI METp CKBOKHHBI NpHUXOAHUTCS 3-4
TPEIIUHBI.

VYder BOUSHUS TPEUIMHOBATOCTH HAa CBOWCTBA MAacCHMBa MPOM3BOJHUTCS C MOMOIIBIO KOA(pUIHEHTa
CTPYKTYPHOTO OCIa0JIeHuUs A, KOTOPBIH MO3BOJISIET IEPEXOAUTE OT 3HAUCHUH CLIEIUIEHUS TOPHBIX IIOPOJ B
oOpa3ie k cuerieHuto mnopon B MaccuBe [3]. Ilo pesynbraTam HaTYpHBIX 3aMepOB IapaMeTpoB
TPELIMHOBATOCTH TIOJNyYeHa JIorapupMUIecKas 3aBUCUMOCTh KOA(QPHUIUEHTa CTPYKTYPHOTO OcialieHus
OT BEJIMYWHBI CIETUIEHUS B 00pasiie (PUCYHOK 5).

A
0.045
0,04
0.035
0,03
0.025
0,02
0.015
0,01
0,005
0 C,MIIa

10 15 20 25 30 35 40 45

.= -0,024In(C) + 0,1016
R2=0,93

Pucynok 5 - 3aBrucuMocTh K0d¢durrenTa CTpyKTypHOro ocnabieHus (L) ot BeJIM4uHbI cuerienus B oopasue (C)

Hcxonmuple (U3NKO-MEXaHUYECKUE JAHHBIC I pacueTa yCTOWYMBOCTH OOPTOB Kapbepa € y4eTOM
TPEIIMHOBATOCTH TPEICTaBICHBI B Tadmie 4[21].

Ha Cap0atickoM MeCTOpOXJICHUHU MpHU yriyOke Kapbepa a0 OoTMeTkH MuHyc 500 M K TPUPOIHBIM
(eCTeCTBEHHBIM) TOBEPXHOCTSAM OCTAOJNCHUSI MOXHO OTHECTH | CHCTeMy TpEIUH, HWHTCHCHUBHO
MIPOSIBJICHHYIO B OKOJIOPYAHBIX Ty(hdurax. Hambomee HeOMarompusaTHbIE HHKCHEPHO-TCOJIOTHUCCKUE
ycnoBusi OyayT HaONIOAThCs B BOCTOYHOM YacTH Kapbepa, TaK KakK yIJbl MaJeHHs MOPOJ, CIATaroinx
BOCTOYHBIN OOPT U MPOSBICHHON B HUX | CHCTEMBI TPEIUH OJIM3KHU K YTIJIaM HAKIJIOHA YCTYNOB (Tabiuiia
5), 94TO MOXET MPUBECTH K BO3HUKHOBCHHIO JIOKATBHBIX AedopMalnii, He BhI3BIBAIOIIUE MOTEPH OOIICH
YCTOMYUBOCTH OOpTA.
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Tabnuua 4 — PacueTHble MPOYHOCTHBIE XapaKTEPUCTUKHU TTIOPOJT
I10 JAHHBIM UCHbITaHUH KEPHOBOTO MaTepHala

Pacuernble nmokazarenu B
[Toxazarenu B oOpasue _
N Koaddumuen maccuse, n=1,3
OcHOBHOI Pazmep ITnot-
T Cuen Cuen
KOMILIEKC oJoka 1, VneasHoe VYron HOCTb,
CTPYKTYPHOTO JICHUE JICHHE VYrox BH. 3
opo. M CLETUICHHE BHYTpCH Y,T/M
ocnabieHus, A Cm Cm TpeHust
Co, MIla TpEeHUs
Mna /M2
Tybst 0,61 0,0219 30,08 37,06 0,65 66,04 37,06 2,77
Juoputst 0,82 0,02 43,50 35,00 0,88 89,60 35,00 2,84
Tyddurs 0,26 0,03 18,53 36,10 0,54 54,83 36,10 2,84
Pyna 0,66 0,02 20,57 38,00 0,47 47,90 38,00 3,61
WzBecTHSIKH 0,63 0,0361 18,00 35,00 0,65 66,30 35,00 2,81
MeracoMaTuThI 0,28 0,04 15,60 35,00 0,58 58,95 35,00 2,86
Tabmuna 5 — [lanHbIe 10 TpemKHOBAaTOCTH BocToyHOTO 60OpTa
OTKpbITasi TPEIIMHOBATOCTh Oobmiee 3akpbITast
Neo 0-30° 30-60° 60-90° KOJINYECTBO TPELMHOBA-
CKBaKUHBI Kon-Bo % Kon-Bo % Kon-Bo % OTKPBITBIX TOCTh
TPEUIHH TPEIIUH TPEIIUH TPEILUH
3 193 14,5 279 21 858 64,5 1330 797
4 125 18,7 110 16,4 432 64,7 667 1095
5 355 14 629 25 1535 61 2519 1926

g obecnieueHust yCTOMYMBOCTH MPOEKTHBIX MapaMeTpoB ycTynoB BocTouHoro 6opra HE06X0IMMO:

- 320TKOCKY MPOHM3BOJIUTH IO COTJIACHBIM TPEIIMHAM C TOMOIIBIO OTPE3HBIX Lieieil, B3pbIBAaHUEM
HAKJIOHHBIX CKB@XUH TI0]] yIJIOM majeHus TpemuH (60°);

- MpUMEHEHUE MPOTHBOAEHOpMAIIMOHHO (celicMoobeperarolieli) TeXHOJIOTHH 320TKOCKH yCTYTIOB Ha
MIpeJIeIbHOM KOHTYpe B CKJIBHBIX TIOPOJax;

- CBOEBPEMEHHO CO37aBaTh OTPE3HYIO IIENb IPU IMOAXOAE TOPHBIX PabOT K MPUOTKOCHOH 30HE.
[TapameTpbl OTpe3HOM IENH TOHKHBI B IOCTATOYHON Mepe CHUXKATh IMHAMUYECKOe JEHCTBUE B3PhIBA.
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K.M. CorbaeB aTbinarsl Kasak YITTBIK TEXHHKAIBIK 3epTTey YHUBEpCHTETi, AnMaThl, Kasakcran'
CoxonoB-Capri6aii keH-6ailbITy KOMOUHATHIHBIE OHipicTiK yitbiMbl (CCKOB), Pymuprii, Kazaxcran”
J1.A.KonaeB arbiHaars! Tay-KeH icTepi HHCTHTYTHI, AnMatbl, Kazakcran

CAPBAW KAPBEPI MBbICAJIBIHJIA KEH OPBIHJIAPBIHBIH, TYPAKTbLIbIF bIH
KEH-T'EOJIOTUSJIBIK ®AKTOPJIAPABIH OCEPIH TAJIIAY

AHHoOTanMsi: 3aMaHayd Kapbepliiep YLIIH KYpIell Tay-TeOJIOTHSUIBIK LIapTTapMeH KeH OPBIHAApIbl JKy3ere
acelpyFa eHJEy JKOHE TapTyJarbl KeH Ka3z0anapblH eHIIPYAiH KYpAeluliriMeH cumarraiaipl. MyHpnail skarnaiina
OWBIK IIETTEPiHIH JKOHE TapanTap/blH TYPAKTHUIBIFbIHA TEOMEXaHUKAIIBIK KOJIay/AbIH MaHbI3/IbLUIbIFBIHA Ue OO0 bl
ANIBIK Tay-KeH OHAIPY TaKipuOeciHe aBTopiapabH MHiKipiepiHe OailllaHbICTBI TYPAKTHUIBIKKA 9Cep eTeTiH (akTop-
Jap/bIH OipHele ToObl aHbIKTalIFaH, OyJ1 (hakTopIap exi HeMece oJlaH Jja Kell TonTapra OipikTipinyi MymkiH [1-5].

Makanana JI.A.KonaeB areianarbl Tay-keH icTepi HHCTUTYTBIMEH XKYPIi3iIreH Tay >KbIHBICTApPbIHBIH MaCCHBIH
CBHIHBIKTBUIBIFBI, CBHIHY JXYHENepiHiH OHMBIK NeH OOpTTapblH TYPaKTBUIBIFBIHA 9CEpPi FBUIBIMU-3EPTTEY J>KYMBICTA-
PBIHBIH HaTIKenepi kepcerinreH. Meican petinae Capbaii TeMip Kapbepi ajlbIHFaH, OHBIH JaMybl YIIiH TEPSHIIKTIH
apTyBIMEH JXOHE TepeH KeHIEpIl Wrepyre KellyiMeH cumartaiaipl. Tay-KeH jKYMBICTapBIH XKYPridy Ke3iHze Haszap
ayAapyIbl KXeT eTeTiH Kapbep TaparTapblHbIH HAKTHI yUacKeJepi aHbIKTAIIBL.

Tyiiin ce3aep: amIbIK Tay-KeH KYMBICTaphI, Kapbep, 00pT, OWBIK, TYPHAiH 63repyi, TYPAKTHUIBIK, CHIHY, MACCHB.
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NONSPECIFIC PROTECTION OF THE ORGANISM
OF COWS-MOTHERS AND CALVES IN REALIZATION
OF REPRODUCTIVE AND PRODUCTIVE QUALITIES

Abstract. Improvement of reproductive qualities of the white-and-black cattle and realization of the productive
potential of calves during the remote periods of growing and fattening by activation of nonspecific resistance of an
organism by biological products is an urgent problem of the modern zootechnical science and practice. For the first
time, on the basis of complex researches, the expediency of application of the Prevention-N-A developed biological
product on the basis of the Saccharomyces cerevisiae polysaccharide complex of yeast cells and germicide of
Aminoglycosides group in technology of receiving and growing of calves in comparison to earlier approved PS-2
medicine is evidence-based and experimentally proved It was established that the immunocorrection of the organism
of down-calving cows and newborn calves under pressure of environmental and technological stress factors with new
generation biopreparations prevents cows from gynecological diseases in the birth and postnatal periods, improving
reproductive qualities, and in calves - promotes the prevention of diseases of the respiratory and digestive organs,
activates growth and development, ensuring a more complete realization of the productive potential of the young
stock in the periods of growing and fattening, with more expression effect of Prevention-N-A. The purity of meat
carcasses by organoleptic, biochemical and spectrometric indicators and, consequently, the safety of the tested
preparations were proved.

Keywords. Cows, calves, biological products, nonspecific resistance, gynecologic state, reproductive and
productive qualities.

YK 636.2.034 : 614.91

B.I. CeMeHOBl, JLA. EaﬁMyKaHOBZ, B.I. Tmpm{3, H.A. KOCﬂeBl, P.M. My)lapuc034,
JLA. HI/IKI/ITI/IHI, K. K. Ucxan’, M.B. KaJIMaI‘aMﬁeTOBZ, A.A. Taenos®

"Jypamickas rocyapcTBeHHas CelIbCKOX03siiCTBeHHas akanemus, T. UeGokcapsl, Uypamickas Pecriy6muka, Poccus;
Kasaxckuil HayuHO-UCCIe10BaTENbCKUIA HHCTUTYT JKUBOTHOBOZACTBA M KOPMOIIPOU3BOCTBA,
r. Anmarter, Pecrybmmka Kazaxcrag;
? BeepoccHitckuii HayqHO-HCCIeI0BATENLCKIIT MHCTUTYT BETEPHHAPHOI CAHUTAPHH,
THTHEHBI M 3KoJIoTHH, T. MockBa, Poccus;
4BamKHpCKI/H71 TOCYJapCTBEHHBIN arpapHbId YHUBEPCHUTET, I'. Y (ha, Pecrry6nuka bamkoprocran, Poccns;
°KasaxcKuil HalMOHANbHbII arpapHbIi YHUBEPCHTET, I'. AnMatsl, Pecry6nnka Kasaxcras;
STapasckuii rocynapcTBeHHbIi yHuBepeuter uMenn M.X. Jlynaru, r. Tapa3, Pecriy6nuka Kasaxcran

— 4] =




Hoxknaovr Hayuonanwvroii akademuu nayk Pecnybauxu Kazaxcman

HECHELM®UYECKAS 3ALLIATA OPTAHU3MA KOPOB - MATEPEW U TEJIAAT B
PEAJIM3AIIMU BOCITPOU3BOJAUTEJBHBIX U ITPOAYKTUBHBIX KAYECTB

AHHOTAUMsl. YIJIydYlIeHHE BOCHPOM3BOAMWTENBHBIX KAdeCTB UYEPHO-IIECTPOTO CKOTa U pealm3anus
MPOAYKTUBHOTO TIIOTEHIHAlAa TENAT B OTHAJICHHBIE T[EPHOABI NOPAIIMBAaHUA M OTKOPMa AaKTHBH3AIKEH
HecTenn(pUIEeCKON PEe3NCTEHTHOCTH OpraHM3Ma OHompenapaTaMy SBISETCS aKTyaJIbHOW MPOOJIeMON COBpEMEHHOM
300TEXHMYECKON HAayKH M IPaKTHKH. BriepBble Ha OCHOBE KOMIUIEKCHBIX MCCJIENOBaHMN HaydyHO OOOCHOBaHa M
SKCIIEPUMEHTAIILHO J0Ka3aHa Leseco00pa3HOCTh MPUMEHEeHHs1 pa3paboranHoro Ouonpenapara Prevention-N-A Ha
OCHOBE TIOJIMCaXapHIHOTO KOMILIEKCa JPOAOKEBBIX KIIeTOK Saccharomyces cerevisiae n 6akTepUIMAHOTO Mpernapara
TPYIIbl aMUHOIVIMKO3UAOB B TEXHOJOIMM IIOJYyYEHUS M BBIpAIMBAHHS TEJNAT B COINOCTAaBICHUH C paHee
anpoOMpOBaHHBIM IpenaparoM PS-2. YcraHOBIEHO, 4YTO MMMYHOKOPPEKIIHS OpraHn3Ma IiIyOOKOCTEIbHBIX KOPOB U
HOBOPOXJICHHBIX TEJSIT B YCJIOBHUSIX IIPECCHHIA 3JKOJIOr0-TEXHOJIOTHUECKHX CTpecc-(pakTopoB OHompenapaTtamu
HOBOTO TIOKOJICHHSI TIPEYTIPEKAAET Y KOPOB THHEKOJIOTHYECKIE 3a00JICBaHUS B POIOBON U TIOCIIEPOAOBON IEPHOIBI,
yIIydimas BOCIPOU3BONUTENBHBIE KAadecTBa, a y TEIAT — CIIOCOOCTBYEeT MPOQHIAKTHKE 3a00JEBaHWUN OpPraHOB
IBIXaHWS W THIIEBapeHHs, AaKTHBH3HPYET pOCT W pa3BUTHe, oOecreunBas Oollee TOJMHYIO pead3aIliio
MPOJIYKTUBHOTO MOTEHIIMANIa MOJIOJHSKA B MEPHO/bI JOPAIIMBAHUS U OTKOPMA, MpH OoJiee BhIpaKEHHOM d(dekTe
Prevention-N-A. J[loka3aHa JOOPOKa4eCTBEHHOCTh MSCHBIX TYII IO OPraHOJENTHYECKUM, OMOXUMHYECKHUM U
CHEKTPOMETPHUYECKIM MTOKA3aTEISIM U, CJIeIOBATEIbHO, O€30MaCHOCTh UCTIBITYEMBIX MTPErapaToB.

KoaroueBsbie cioBa. KopoBbl, Tensita, Ouornpenaparsl, Hecrieluduueckas pe3sMCTeHTHOCTh, THHEKOJIOTHYECKOE
COCTOSAHUE, BOCIIPOU3BOAUTEIbHBIC U TPOAYKTUBHBIC Ka4€CTBA.

Beenenne. Monounoe ckotoBoacTBO Poccuiickoit denepanyu — 0Ha U3 caMbIX JOXOJHBIX OTpacieit
KMBOTHOBOJCTBA, U HEOOXOAWMOCTh €ro JaJbHEWIIEro pa3BUTHS AMKTYETCS YAOBIETBOPEHUEM
noTpeOHOCTEeH HAceJICHHUs B MPOAYKTaX MUTAHUS COOCTBEHHOTO MPOM3BOACTBA, YTO UIPACT BAKHYIO POJIb
B TIPOJIOBOJILCTBEHHOW 0€30MIaCHOCTH CTPAHBI.

OpHuM U3 BaXHEWMHX (AKTOPOB, ONPEHCIAIOIINX JOCTHIKEHHE TE€HETHYECKOro MOTEHIHANa
MPOAYKTUBHOCTH,  BOCIPOHM3BOJIMTENBHBIX  CIHOCOOHOCTEH, PE3UCTEHTHOCTH K  3a00JIeBaHUSAM,
MPOAYKTUBHOTO JOJTOJIETUS JKUBOTHBIX COBPEMEHHBIX BBICOKOMPOIYKTHUBHBIX IOPOJ, MOBBIILIEHUS WX
KOPMOKOHBEPCHBHOH CIIOCOOHOCTH, a, CIEHOBATENbHO, YCIEUIHOTO Pa3BUTHS CKOTOBOACTBA, SIBJISCTCS
COOJIIOZICHNE 300TUTHEHUYECKUX TPeOOBaHUi, IPEIbABISIEMBIX IIEIIOUKE KKOPMa — YCIIOBUS COAEPIKaHUS
— oxpaHa (epM OT 3aHoca BO30yAuTeNei Ooe3Hell — MONyYeHNe U COXPaHHOCTh TENST — KayeCTBO U
nepepaboTKa NPOAYKLUUN — OXpaHa OKpYy>Kalollel cpeabl — 3J0pOBbe uenoBeka». OJHAKO COBPEMEHHbIE
TEXHOJIOTMH 3a4acTyl0 HapyIIaroT CIOKUBIIKECS B IIpolecce (uIoreHesa B3auMOOTHOLICHUS OpraHnu3Ma
JKUBOTHBIX C OKpY)KaloIled cpenoil W TPaAULMOHHBIMH YCIOBHSMH COJEpXKaHHS, KOPMJICHHS U
00CITy>)KUBaHHMsI, OTPBIBasg WX OT MPHUPOJHOM cpelbl 0OMTaHUS M NpHOIMKas K OHOJIOrMYEecKOil MallInHe,
3agadeil KOTOpOH SBIAETCS MPOM3BOACTBO IeNieBOW NpoAyKuuu. JKMBOTHBIM HE yHaeTcsi H30exaTb
JIecTBus cTpecc-(akTOpoB, YTO MPUBOAUT K CHHXKEHUIO HECHeUU(UUECKOH yCTOMYMBOCTH OpraHHM3Ma,
pasiM4HBIM  (QYHKIMOHATBHBIM HAapyLICHUSM U, Kak cleacTsue, K 3a0oneBaHusiM. OcoOeHHO
YyBCTBHUTEJICH OPraHU3M K BO3JCHCTBUAM HEONArompHATHBIX (aKTOpOB cpeldsl OOMTAaHHUS B IEPBBIA H
NOCIHEAHUNH  MecsAllbl BHYTPUYTPOOHOTO  pasBUTHUS, M  IEPBbIE  MECSLbl  HOBOPOXKICHHOCTH.
OU3HOIIOTHYECKUI CTAaTyC MaTEPUHCKOTO OpPraHu3Ma OTpa)kaeTcsl Ha BHYTPUYTPOOHOM Pa3BUTHH TUIOJA H
MOCTHATAJILHOM OHTOT€HE3€ HOBOPOKIeHHorO [1, 3,7, 8, 9].

B KOHTEKcTE BBIIEH3JIOKEHHOTO HA COBPEMEHHOM JTalle pa3BUTHS CKOTOBOJCTBA 0CO00€ 3HAUCHHE
npuobperaer  mpobiemMa  TIpeAyNpekiAeHHs  HeOJaronmpusATHOTO  BO3AEHCTBHS  HAa  OpraHU3M
TEXHOJIOTHYECKHX M JKOJOTMYECKUX (PaKTOpOB, BBI3BIBAIOIIMX CHUKCHHE PENPOAYKTUBHBIX U
MPOAYKTUBHBIX KauecTB XHUBOTHBIX [2, 12, 16, 17, 18]. OmauM U3 crmoco60oB mpoduiIakTHKA HEraTHBHOTO
BIMSAHUS CTpecc-(pakTOpoB, YIYUIICHHS BOCIPOM3BOOUTENBHBIX M HPOJYKTHBHBIX KauecTB YEPHO-
MECTPOTO CKOTA SABJISICTCS MMMYHONPO(MIIAKTHKA OpraHu3Ma Ouonpenapartamu [4, 5, 6, 10, 11, 13, 14, 15,
19, 20, 21], HapsAay ¢ COBEPIICHCTBOBAHHEM TEXHOJIOTUH BEICHUS TUIEMEHHOW pabOThl M BBIPAIIUBAHUS
MOJIOJHSKA KPYITHOTO pOTaToro ckota [22 - 26].

HccnenoBanust NpoBEAEHBI B PaMKax MEXIyHapOAHOIO COTpyAHMYECTBAa y4deHbIX Poccuiickoit
Oenepanuu (pyKOBOIUTEIb JOKTOP OMOJIOrHYECKHUX HAyK, mpodeccop Bragumup I'puropseBnu CeMeHOB)
n Pecny6muku Kazaxctan (pykoBomuTenb WieH — KoppecnoHAeHT HaumoHanbHOW akaieMuH Hayk
PecnyOmuxu KazaxcTaH, TOKTOp CeNnbCKOX03sMCTBEHHBIX Hayk JlacTanOek AcwutoexoBuy baiiMykaHOB) B
nepuoa 2015 -2017r.r. 1o IPUOPUTETHBIM OTPACISAM MPOTYKTUBHOTO KMBOTHOBOJACTBA.
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Heab HacTosimeil padoThl — yIydllleHHE BOCIPOU3BOAUTENBHBIX KAYECTB YEPHO-TIECTPOrO CKOTa U
peanuzanus TPOAYKTUBHOTO TMOTEHIMAla TENSAT B OTHAJCHHbIE IMEPHOABI JOpPAIMBAHHS U OTKOpMa
aKTHBH3aUWel HecienupruuecKol pe3uCTEHTHOCTH opranu3ma ouomnpenaparamu PS-2 u Prevention-N-A.

st mocTrkeHUsl HAMEUCHHOM 1eNTi OBbIIIM MOCTABIICHBI CIACIYIOLINE 3a0au:

1. 3y4nTh rUrneHUYECKHE yCIOBUS COACPIKAHUS U KOPMIIEHHUS! CYXOCTOMHBIX (CTEJIBHBIX) U JOMHBIX
KOpOB, TelsIT ¢ poxaeHus no 180 cyTrok (B TOM uucie NpoQHIAKTOPHBIA Mepuos 10 25 cyToK),
MOJIOJHSIKA B IIEPUOIbI fopamuBanus 10 360 cyTok u oTkopma 110 540 cyTok.

2. IlpoBectn wcClenOBaHMS THMHEKOJOTHYECKOI'O COCTOSHUS M BOCIPOU3BOIUTEIBHBIX KadeCTB
YEpHO-TIECTPOTO  CKOTa Ha  (OHE HWMMYHOKOPPEKIMH oOpraHuzmMa Owuompemaparamu  PS-2,
anpoOupoBaHHOTO paHee, 1 Prevention-N-A, pa3paboTaHHOTO U UCTIBITYEMOTO BIIEPBHIE.

3. BeiaBUTH BIUsIHME OMOIIpEnapaToB Ha POCT U pa3BUTHE, 3a00JI€BAEMOCTh U COXPAHHOCTD TEJIAT.

4. JlaTb OLIEHKY MSICHOW IPOJYKTUBHOCTH MOJIOJHSKA U KAU€CTBY T'OBSIUHEI.

5. OxapakTepu3oBaTh (GU3NOIOTUIECKOE COCTOSIHNE, MOP(HOIOTHUECKH 1 OMOXUMHYECKUN TIPOQHITH
KpPOBH, HeCcHenH(UUECKYI0 PE3UCTEHTHOCTh OpraHM3Ma B OMOJOIMYECKOH LIEMU «KOpOBa — TEICHOK —
MOJIOTHSK.

6. OmpenenuTh SKOHOMUYECKYIO 11eJIeco00pa3sHOCTh MpuMeHeHHus OuomnpenapaToB PS-2 u Prevention-
N-A B TEXHOJIOTWH MOTYYESHHUS ¥ BBIPAIIUBAHUS TETIAT.

MarepuaJj 1 MeTOAbI UCCIIETOBAHUIA.

OKclepuMeHTANIbHBIE MCCIEJOBaHUs TPOBEACHBI B YCIOBUSAX MOJOYHO-TOBapHOH (epmbl CXIIK
UMeHHN YIbsiHOBa AJIMKOBCKOTO paiioHa Uysamickoil PecryOnuKi B COOTBETCTBHH C TUIAHOM HAYYHBIX
uccinenoannii. ®I'BOY BO «Yymamickas TocymapCTBEHHAas CEIIbCKOXO3SHMCTBEHHAS aKaleMUs», a
oOpaboTka MarepuanoB ocymiectBisuiiack B bY UP «Yysamickas pecryOnMKaHCKas BeTepHHapHas
naboparopus» ['ocBerciyx0s1 UP, nabopaTtopun Ono- W HAHOTEXHOJIOTHH W B Jaboparopun Kadempbl
Mopdororun, akymepctsa u Teparnu GI'bOY BO Uysamickas ['CXA B epuon ¢ 2012 mo 2016 rozsl.

OO0BeKTaMu UCCIeNOBaHUN OBLTH CTEIRHBIC (32 45 CYTOK 110 0TeJia) M HOBOTEIbHBIC (3-5 CyTOK mocie
oTena) KOPOBHI YEPHO-TIECTPON MOPOBI, TEJSITa C POXKISHUS U MOJIOIHSK 10 540-cyTouHoro Bo3pacta. B
HAYYHO-XO3SMCTBEHHOM ONBITE OBUIM MOJOOpaHBI TPU TPYMITBI CYyXOCTOWHBIX KOPOB MO MPHUHIIMITY Hap-
aHaJIOTOB C YYETOM KIMHUKO-(DM3HOJIOTHYECKOTO COCTOSHHSI, BO3pacTa M )KUBOW Macchl 1o 10 >KUBOTHBIX
B Kakaoi. [1o aHamornyHOMy e NpUHIMITY OAOUPaIH TPYIIIEl HOBOPOXKIESHHBIX TEJIST.

C menpio yIydlIeHWs BOCIPOU3BOAMTENBHBIX KAadeCTB YEpPHO-MECTPOTO CKOTA W peau3aluu
MPOAYKTHBHOTO TIOTEHIMAja TENSAT B OTHAJIEHHBIE NEPHUONbl IOpAIlIMBaHUS W OTKOPMa MOJIOJHSAKA
WCIIONIB30BANIM  OnompemnapaTsl, paspaboranusie ydeHbiMu PI'BOY BO UYysamickas ['CXA: PS-2 u
Prevention-N-A (B.I'. CemenoB u ap.). KopoBam 1-ii onbITHOI Tpynmbl BHYTPUMBILIEYHO WHBELUPOBAIIH
PS-2 B mo3e 10 M tpexkparHo 3a 45-40, 25-20 m 15-10 cyrok mo otemna, 2- ONBITHOW TPYHIBI —
Prevention-N-A B yka3aHHOW /03¢ M CpPOKH, KOHTPOJIbHOW TPYMIbI — OHONpenapaTthl HE BBOIMIIM.
Tenstam 1-it 1 2-i1 ONBITHBIX TPYII BHYTPUMBIIIEYHO HHBELIMPOBAIN COOTBETCTBeHHO PS-2 u Prevention-
N-A nBykpaTHO Ha 2...3-¢ U 7...9-€ CyTKU KU3HU B 103€ 3 MIL.

PS-2 — npenapart 1 MOBBIIIEHAS HecTIeNU()UIECKOW PE3UCTEHTHOCTH W MIMMYHOTEHe3a KUBOTHBIX,
NpEACTaBIseT COOOH BOAHYIO CYCIECH3HMIO, COACPKAIIYI0 MONHCAaXapUAHBIH KOMIUIEKC IPOXIKEBBIX
KJIETOK, IMMOOWIM3UPOBAHHBIX B arapoBOM Telle ¢ T00aBIeHHEeM MPOU3BOHOTO Oer3umunasona (2,3,5,6-
TeTparunpo-6-permmmunazo-(2,1,- f)-tnazona rugpoxiopuna). Ha 6uonpemapar PS-2 monaydeH maTeHT
P® na m3obperenue Ne 2332214, 3apeructpupoBaHo B l'ocynapcTBEeHHOM peecTpe n3o0pereHHii PO
27.08.2008 r., omyOmmkoBaHO B o¢unuansHoM OromieteHe «M300petenus. Ilonesnsie Momenm»
27.08.2008 r., Ne 24.

Prevention-N-A — KOMIUICKCHBIN Tpenapar JUis aKTUBU3AlUU HeCTeNU(DUUSCKOW PEe3UCTEHTHOCTH
OpraHu3Ma KpyHmHOTO POraToro CKOTa, HMpeAcTaBisieT co0oil 2,5%-yi0 BOAHYIO CYCIEH3HIO IPOXIKEBBIX
KIeToK saccharomyces cerevisiae, WMMOOWIM3MPOBAaHHBIX B arapoBOM Trelleé C J00aBIIeHUEM
MIPOU3BOJHOTO OCH3MMHIa30jla W OaKTepUIIMTHOTO IIperapara TPYIITbl aMAHOTIUKO3HI0B — (S)-0-3-
AmuHo-3-1e30Kkcu-anbda-D-rmoxonupano3un-(1-6)-0-[6-amuHo-6-1e30Kkcu-anbda-D-riokonupaHo3u-
(1-4)-N1-(4-amuH0-2-ruapokcu- 1 -okcoOy T )-2-ne3okcu-D-ctpentamun. Ha Ononpenapat Prevention-N-
A momyden mateHT P® Ha m3obpererme Ne 2602687, 3aperncTpupoBaHo B ['ocymapcTBEHHOM peecTpe
nzobperennii PO 26.10.2016 .
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PesynabraTthl uccaenoBannii. HayuHo-uccrnenoBarenbckass paboTa NMpOBEACHA B COOTBETCTBUH C
300THTHEHUICCKUMH HOPMaMH TI0 OCHOBHBIM ITOKA3aTEISIM MUKPOKJIMMAaTa B KOPOBHHUKAX M POIMIBHOM
OTJICJICHNH, TIOMEIIEHUSX I BBIPAIIIMBAHUS TEJIAT, TOPAIIMBAHUS U OTKOPMa MOJIOIHAKA (Tadm. 1).

Tak, mapaMeTpbl BO3AYIIHOTO OacceliHa B OCEHHE-3UMHUU IEPUOJ] B POJWILHOM OTICIICHUH U
3WUMHUH TIepUO]] B TPO(UIAKTOPHHI UMENH COOTBETCTBEHHO CIIEIYIOIINE BEIMYMHEI: Temmneparypa — 15,0
u 15,6 °C, oTHOCUTENbHAS BIAXKHOCTE — 67,3 1 73,4 %, ckopocTh IBrKeHUs Bozayxa — 0,28 u 0,19 m/c,
OakTepuanbHas obcemeHneHHocth — 30,3 u 23,1 TLIC/M3, coxepxkanue ammuaka — 8,7 u 6,0 MF/M3,
ceposozopona — 4,8 u 3,2 mMr/m’, yriekucioro rasza — 0,14 u 0,16 %, yrapHoro rasa — He 0GHApYKEHO,
et — 2,7 1 1,3 mr/m’. CeroBoii kodddurment coctaBua 1:13 mpu kod(pUIMEHTE eCTECTBEHHOI
ocsenennoctu 0,68 u 0,75 %.

Ta6nHua 1- MI/IKpOKJ'IPIMaT B IIOMCIICHUAX JIJIs1 X)KUBOTHBIX

TTomemenne
Howasareay KOPOBHHUK POHIIbHOC npodmnfl o TEISITHUK Aopali- OTKOpMa
OTZCIICHUE TOpUI BaHUS

T, °C 10,1+0,25 15,0+0,39 15,6+0,18 13,9+0,10 12,7+0,14 10,94+0,15
R, % 70,3+1,14 67,3+0,76 73,4+0,89 76,1+0,4 75,6+0,51 74,6+0,50
v, M/C 0,31+0,02 0,28+0,02 0,19+0,01 0,21+0,01 0,22+0,01 0,24+0,01
CK 1:14 1:13 1:13 1:13 1:13 1:15
KEO, % 0,63+0,04 0,68+0,02 0,75+0,02 0,80+0,02 0,81+0,04 0,73+0,04
NH;, M/ 13,5+0,60 8,7+0,52 6,0+0,19 8,8+0,21 8,6+0,37 9,4+0,30
H,S, M/ 7,2+0,26 4,8+0,29 3,2+0,16 5,6+0,18 4,7+0,23 5,0+0,17
CO,, % 0,20+0,01 0,14+0,01 0,16=0,00 0,22+0,00 0,160,01 0,18+0,01
BO, tbic/M’ 43,7+1,56 30,3+1,02 23,1+0,72 34,0+0,79 28,6+0,63 30,9+0,55
IbL1b, M/ 4,2+0,31 2,7+0,25 1,3+0,09 2,9+0,12 2,3+0,12 2,5+0,15

Kopmmmn )KUBOTHBIX 110 paliioHaM, IPHUHATHIM B X035iCTBE, cOATaHCHPOBAHHOCTh HX I10 SHEPTHH U
MUTATEeIFHBIM BEIIECTBAM, MHHEPaTbHBIM JJIEMEHTaM M BHUTAMHHAM COTJIACOBBIBAIM C JETaTU3UPO-
BaHHBIMU HOPMaMH KOPMJICHHSL.

CyTOUHBI palUOH MJi CTEIbHBIX CYXOCTOMHBIX KOpPOB BKIo4yan 6,0 Kr ceHa JIOLEPHO-
KOCTPEIOBOTO, 7,5 KI' ceHaxxa TUMo(deedHo-KIeBepHOro, 12,5 Kr cmioca KyKypy3HoOro, 5,0 KI' CBEKJIBI
kopMmoBoii, 3,0 xr cmecu koHmeHtpatoB, 0,3 kr matoku, 0,7 kr BBMK nis xpymHOro poraToro ckora
(cyxocroiinbie) K+. Panuion miist JoWHBIX KOpOB ¢ kUBOM Maccoid 500 kr u ynoem 20 KT B 3UMHUI epHO
BKIIFOYANI 3,5 KI' CeHa JIIOIEPHO-KOCTPEIIOBOTO, 9 Kr ceHaka TUModeeuHo-KiIeBepHOro, 21 Kr cmioca
KyKypy3Horo, 10 Kr cBeksibI KOpMOBOii, 5,0 Kr cMecu KOHIEHTpaToB, 0,9 Kr matoku KopmoBoi, 0,8 Kr
BBMK a5 KpymHOTO poraToro ckoTa (I0iHOe CTajo).

CxeMa KOpMIICHUS TENSIT pacCuuTaHa Ha OCTHXKEHHE KUBOM Macchl B 90-cyTouHoMm Bozpacte 90 kr
mpu pacxoge 175 kr mempHOTO MOJOKa W 120 Kr craprepHOro koMOmkopma. I'paHyTnpoBaHHBIN
CTapTEpHBI KOMOMKOPM-KOHLIEHTpaT i Tenar K+ Bkimrowaer 3epHOBYIO 4acTh (70%), KOHIEHTpaT
MacauuHbIX KyJdbTyp (15%), kopmoBble npoxxku (5%), MoHokaibuuiidocdar (1%), BUTaMUHHO-
MuHepaiabHbIH npemukc (1%), men (1,5%), 3ameHuTens 00e3xMpeHHOr0 MoJIoKa (6%) W MOBapeHHYIO
coib (0,5%), a Taxke KapoTUHOHIEL. B cocTaBe parmona yist TEAT TaKKe MPeyCMOTPEHO CEHO M CEHAXK.

[Ipu BeIpamuBanuu tendr ¢ 90- no 180-cyToyHoro Bo3pacra, JOpAIlIMBaHUU M OTKOPME MOJIOJTHIKA
UCIIOJIB30BAJIN  KOMOMKOpPM, cocrosaummidi u3 80 % pasmonortoro 3epHa u 20 % BBMK. B BEBMK
comepxurcs 87,4 % cyxoro BemecTBa, 274,2 T ceiporo nporenna, 10,2 MJx/kr ooMeHHO# 3Heprun, 80,8
r cblpoil kierdyatkd, 31 r kameimsa, 20,4 T ¢ocdopa, 250 mr/kr kaporuna, 19,5 r namsuna, 13,7 T
MeTHOHMHA. ButamunHo-MuHepanbHbli cocTaB cnenyromuii: 80 teic. ME Butamuna A, 8 teic. ME — [15, 8
mr —E, 1,2 mr — By, 40 mr — B,, 80 Mr — B3, 80 Mr — Bs, 0,08 mr BuTamuaa B1,, 60 mr Fe, 40 mr Mn, 20 mr
Cu, 80 mr Zn, 2,0 mr Co, 2,4 mr J, 80 mr Mg, 0,4 mr cenenuta Hatpus, 20 mr okcunmia, 2000 mr BUO-
MOC.

O0ecneYeHHOCTh PAIOHOB B YHEPTHUH U IPOTEHHE TIpeIcTaBIcHa B Ta0. 2.
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Tabnuma 2 — O6ecneueHHOCTh PallMOHOB B SHEPTUH U MIPOTEHHE

ITokazaTens Paxriiccim Hopwa O0ecneyeHHOCTb, %
cp./cyT cp./cyT

CYXOCMOUHBLIL NEPUOO KOPOS
OKE 14,6 13,2 110,3
CpIpoii IpOTEHH, T 1931,3 1845,0 104,7
[lepeBapuMblii IpOTEUH, T 1289,5 1265,0 101,9
nepuoo pazdos Kopos
OKE 18,97 17,0 111,6
ChblIpoit IpoTeuH, T 2312,9 2320,0 99,7
[lepeBapumslii mpoTeuH, T 1551,1 1560,0 99,4
nepuod gvipawuganus meaam c 1 no 90 cymku
OKE 3,01 2,65 1134
ChblIpoit IpoTeuH, T 4729 470,5 100,5
[IepeBapuMblii IPOTEUH, T 407,5 390,0 104,5
nepuod gvipawgueanus measm ¢ 90 no 180 cymxu
OKE 4,07 3,9 104,3
CblIpoit IpoTeuH, T 525,2 581,0 90,4
[TepeBapuMblii IPOTEUH, T 3414 392,0 87,1
nepuod oopawusanus moroousaxa ¢ 180 no 360 cymxu
OKE 6,04 5,9 103,2
ChIpoii IpOTEHH, T 841,2 796,0 105,7
[TepeBapuMbIii IPOTEHH, T 507,1 515,0 98,5
nepuoo omxopma monoousaxa ¢ 360 no 540 cymxu
OKE 8,15 8,0 101,9
CpIpoii IpOTEHH, T 1117,5 979,0 114,1
[lepeBapuMBblil IPOTEUH, T 676,1 691,0 97,8

Takum o00pa3oM, YCIOBHSA COJIEp)KaHUS M KOPMIIGHHS B MEPHOABI CYXOCTOS MU pas3fos KOpOB,
BBIpAIIUBaHUA TEJSAT, JOpAllMBaHUA M OTKOPMa MOJIOAHSKA COOTBETCTBOBAIM 300TMTMEHMYECKUM
HOpPMaM M JeTalN3UPOBAaHHBIM HOPMaM KOPMJICHHS.

Pe3ynbratre! nccneqoBaHUN THHEKOJIOTHYECKOTO COCTOSTHHSI KOPOB MpHUBEIEHB! B Ta0M. 3.

[on BmusHMeM OmonpemapatoB PS-2 m Prevention-N-A y KOpoB cOKpallaMch CPOKH OTIENICHHS
IUIONHBIX oOOojouek Ha 6,0 m 6,4 u, HUCKIIOYAJIOCH 3aJep)KaHHE IIOCNeAa, MNPeAyNpekIaluch
MIOCJIEPOAOBBIE OCJIOKHEHHUS U 3a00J€BaHUS MOJIOYHOH >Kesie3bl. PHCK BO3HMKHOBEHHS CyOHHBOJIIOLUH
MaTK{ WU 3HJOMETPUTA MPH BHYTPUMBIIIEYHOM BBeACHHU KopoBaMm PS-2 ymensmaics B 3,0 u 2,0 pasa
COOTBETCTBEHHO, a TNpHu npuMeHeHnn Prevention-N-A wuckmrouancs (P<0,05). Ha ¢one mmmyHOMpo-
(UIAKTUKA OpTaHU3Ma y KOPOB COKpAIaNCh CPOKH HACTYIUICHHUS ITOJIOBON OXOThI Ha 11,6 m 14,2 cyr,
yMeHbIIanca nHaekc ocemenenus B 1,6 u 1,8 pasa, ykopaunasucs cepBuc-nepuoq Ha 22,4 u 28,4 cyt u

MOBBIIANIACH OIUIOAOTBOPsieMOoCTh B 1 oxoty B 2,5 u 3,0 pa3a (P<0,05-0,01).

Tabmuna 3 — [lokazaTenu THHEKOIOTHYECKOTO COCTOSIHUSI KOPOB

I'pynna »UBOTHBIX
[Tokazarenb

KOHTPOJIbHAS 1 onpITHAs 2 onbITHAs
KommaecTBO )KMBOTHBIX 10 10 10
Cpoku OT/AeNeHHs oCiea, 1 13,2+1,02 7,2+0,58* 6,8+0,66*
3anepkaHue mociesaa 4 - -
CyOHUHBOIONNS MATKH 3 1 -
DHIOMETPUTHI 2 1 -
Mactut 2 - -
Cpoku HacTyIuIeHHusI 1 OXOTHI, CYT 43,24+1,36 31,6+0,93* 29,0+0,71*
WHnekc oceMeHeHUs 2,6+0,43 1,6+0,24* 1,4+0,19%*
CepBuc-nepuoJ, cyT 87,0£3,05 64,6+1,94** 58,6+£1,50**
O11010TBOPHIIOCH KOPOB:
B [IEPBYIO OXOTY 2 5 6
BO BTOPYIO OXOTY 3 4 4
B TPETHIO OXOTY 5 1 -

* P<0,05; ** P<0,01.
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Takum 00pa3oM, BHYTPHUMBIIIEYHAST UHBEKIMS KOPOBaM OHOMpEnapaToB Mpeaynpexaaia THHEKOI0-
rHYecKre 3a00JieBaHMsi W TIOBBILIAJIAa BOCIPOM3BOIUTEIbHYIO (QYHKIHMIO, Hpu Oojiee BHIpaKEHHOM
addexre Prevention-N-A.,

YcTaHOBIEHO, YTO TeMIleparypa Tejla, 9acToTa IyJibCa W JbIXaTeNbHBIX JBHKEHHH Yy KOpPOB
MTOJIOTIBITHBIX TPYTI OBIIH B Ipenenax (GU3n0IOTHIECKHX HOPM.

YBennueHne KOINYeCTBa SPUTPOLIUTOB M KOHIIEHTPALUU TeMOTIIOONHA B KPOBH JKUBOTHBIX OIMBITHBIX
rpynn Ha (OoHE BHYTPHMBIIICYHOTO BBeAeHUs OuompemnapatoB PS-2 um Prevention-N-A Ha 3-5 cyTkm
nocsie orena Ha 0,56 u 0,62x10'%/1 v Ha 4,4 u 6,4 r/n (P<0,05-0,01) cBunmeTensCcTBYET 00 YAYUIICHUU Y
HHX TEMOII093a, a IOBBIIICHHE Yrcia JeiikoruToB Ha 0,26 u 0,42x10°/1 (P>0,05) cooTBercTBEeHHO — 00
aKTHBH3AlMU KJIETOYHBIX 3alIUTHBIX (akTtopoB opranu3ma. I[lpu strom LII u CI'D y KOpOB ONBITHBIX
TPYII CyIIECTBEHHO HE N3MEHSIINCH.

YMeHbIIIeHHe KOIUYeCTBa 303MHOPHUIOB B KPOBU KOpoB 3a 10-5 cyTok mo orena u Ha 3-5 cyTku
Moclie OTella CBHUIETEIBCTBYET O TOM, 4YTO OHH HCIBITHIBAIA CTPECC, a YBEIMYCHHE YKa3aHHBIX
TPaHyJIOIIMTOB B KPOBU JKUBOTHBIX IMOJ Bo3jelicTBUeM OuomnpenaparoB PS-2 u Prevention-N-A 3a 10-5
cyTok o orena Ha 0,8 u 0,6 % u gepe3 3-5 cyrok mocne orena Ha 0,6 u 0,8 % BbI3BaHO aKTHBHU3AIUEH
HecTenU(pUIECKON YCTOHUYUBOCTH OpraHu3Ma.

Ecnmu xonmmdecTBO MajgouKosSAEePHBIX GopM HEHTPODHUIIOB B KPOBH KOPOB 1-i W 2-H OMBITHBIX TPYIII
OBLIO HIDKE, YeM B KOHTpote, 3a 35-30 cytok mo otena — Ha 1,2 u 1,6 %, 15-10 cytok — Ha 2,2 1 2,4 %,
10-5 cyTok nmo orena —Ha 1,4 u 1,6 % u Ha 3-5-e cyTku mocne orena — Ha 1,8 (P<0,05) u 1,8 % (P<0,05),
TO CETMEHTOSIEPHBIX HEUTPO(UIIOB OKa3aiock, HA0OOPOT, BeimIe 3a 30-25 cyTok no otena Ha 0,6 u 1,0 %,
15-10 cyrok — Ha 0,6 u 0,4 %, 10-5 cyTok mo orena — Ha 0,4 u 0,2 %, HO "epe3 3-5 CyTOK mocie orena
o6pmo Hmke Ha 0,2 mw 0,6 % (P>0,05) cooTBeTcTBEeHHO. YUHUTHIBAas, YTO HEUTPOMIBI 00JIa7at0T
BBIP@XEHHBIM (parouTO30M, yCTAaHOBJIEHHBIC KaUYeCTBEeHHbIE H3MEHEHHUS B CTA/IUAX PA3BUTHUS dTHX TpaHy-
JIOLIUTOB ¥ CIIBUT HEUTPO(UIHHOTO spa BIIPABO CBHICTEILCTBYIOT 00 aKTHBHU3AIMH HECIEIU(PUISCKOH
YCTOWYHMBOCTH OpraHu3Ma. bruompenapaTsl CTUMYIUPOBAIH MPOIYKIHIO JTUM(OIUTOB KPOBETBOPHBIMHU
OpraHami, T.€. KJIETOYHBIe (haKTOPbl HECTeUUPHUECKONH pe3uCTeHTHOCTU. KonndyecTBo yka3zaHHOTO BUAA
arpaHyJoNUTOB B KPOBH KUBOTHBIX OMBITHEIX Tpymn ObU10 BeIme HA 0,2-1,0 u 0,6-1,4 % (P<0,05), uem B
KOHTpOJIE.

VYcranorneno, uro PS-2 u Prevention-N-A moBwimanm oOMeH Oenka, MPOTYyKIHUIO aTh0yMHHOB
(mmacTuyeckoro  Marepuaia) W Y-TIIOOYNIMHOB — (TYMOpAalIbHOTO  (pakTopa  HecHernupuIecKoit
PE3UCTEHTHOCTHN). DTH OMOXUMHYECKHE TTOKA3aTeNN Y JKUBOTHBIX 1-i U 2-i1 ONBITHBIX TPYII HA 3-5 CYTKH
MOCJIe OTeJIa OKa3aluCh BBINIC KOHTPONBHBIX BenuuwH Ha 3,2 u 2,8 r/m, 1,4 u 1,3 r/n, 2,7 u 2,1 1v/n
coorBerctBeHHO (P<0,05-0,01). IloHmkenue y-Tno0ynMHOBOH (pakiuu Oenka B CHIBOPOTKE KPOBH
MOJOTBITHBIX KOPOB TIOCJIE OTeNa, MOKHO MPEAIOJIOKUTh, CBSI3aHO C BBIPAOOTKOW JIAKTOTJIOOYJIMHOB
MOJIO3MBA, YTO HAIPaBiieHO Ha (POPMUPOBAHHE KOJOCTPAIFHOTO HMMYHHTETA Y HOBOPOXKACHHBIX TEIIAT.
A 1ocTOBEpHOE TOBBINICHHE Y-TIIOOYJIMHOB B CHIBOPOTKE KPOBH KOPOB OMBITHBIX TPYMI B IMEPHOIBI
CyXOCTOSI M pa3losl CBHUJETENBCTBYET 00 aKTHBH3AIMM TyMOPAJIbHOIO 3BEHAa HECHeU(pUIeCKOH
PE3UCTEHTHOCTH OpraHn3Ma IO/ BO3IeHCTBHEM OHOMpenapaToB.

BHyTpuMBIIIeuHass WHBEKIUS TTyOOKOCTENBHBIM KopoBaM OuorpenapatoB PS-2 u Prevention-N-A
MOBBINIANA IIETOYHON pe3epB Kposu Ha 3,8 u 5,2 06 % CO, (P<0,05-0,01) BcrencTBue akTUBHU3AIAU
OydepHBIX cucTeM, ypoBeHb ToK036I Ha 0,36 u 0,30 mmois/n (P<0,05-0,01), obmiero kanpius Ha 0,18 u
0,20 mmoms/n (P<0,05) u Heoprarndeckoro ¢ochopa va 0,27 u 0,19 mmons/n (P<0,05) cooTBEeTCTBEHHO.
CrnemyeT oTMeTHTB, UTO PS-2 okaspiBan Ooiiee BBIpaXEHHBIH cTUMYyIUpyronuid 3pQexT Ha OenKoBBIi U
yraeBoaHbId 00MeH, a Prevention-N-A — HOpManu30Baj KHUCIOTHO-LIETIOYHOE COCTOSHHE OpraHu3Ma M
MUHEpaJIbHBIN 00MeH. BhIsBIEHO, YTO MpenapaThl He MOBIMIN Ha 00MEH MPOBUTaMUHA A.

JluHaMKKa OCHOBHBIX T'€MAaTOJIOTHYECKHUX MMOKa3aTeliel HeCIeIMPUIECKON yCTONUNBOCTA OpraHu3Ma
KOpOB HAarJsiIHO NpUBEJieHa Ha puc. 1-4.

YcraHoBieHO, 4TO (harouuTapHas aKTHBHOCTH JIGHKOIUTOB KPOBHM KOPOB KOHTPOJBHOW TPYIIIBI
BapbUpOBaJla B 3aKIIOUUTEIBHBIA nepuoj creapbHocTd ¢ 48,0+2.35 % no 49,2+1,50 %. A B 1-if u 2-i
ONBITHBIX TPYIIax OHA IMOCJenoBaTeldbHO Bo3pactana ¢ 48,2+2.31 mo 52,8+1,93 % u ¢ 51,2+0,86 no
53,2+1,46 %. Ilocne oTena akTUBHOCTH (ParolMTOB CHU3WIACh B KOHTPOJIBHOM rpymme 1o 44,6+1,69 %, B
1-if u 2-1 onbITHBIX Tpymmax — a0 50,8+£2,22 % u 51,6£1,69 % cooTBEeTCTBEHHO. YPOBEHBb HCCIEAYEMOTO
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MoKas3aTelss Hecrienu(puIecKold pe3uCTEHTHOCTH OBLT BEIIIE Y KOPOB 1-i 1 2-i1 OoNBITHBIX Tpynn Ha 6,2 U
7,0 % 1o cpaBHeHuto ¢ KoHTposeM (P<0,05) cooTBeTCTBEHHO.

Ecnu darouuTapHblil HHAEKC KPOBU KOPOB KOHTPOJIBHOM IPYMITEI MOHMKANCA A0 oTtena ¢ §,8+0,37 mo
7,840,37, To B 1-ii ombITHO# TpyIe, HA00OPOT, HEYKIOHHO moBbImaicsa ¢ 9,0+0,32 mo 10,0+£0,32. V
KUBOTHBIX 2-W ONBITHOM TPYNIBl YKa3aHHBIA IIOKa3aTelh KJIETOYHOTO 3BEHA Hecmenu(puaecKon
PE3UCTEHTHOCTH OpraHM3Ma Takxke mosbimancs ¢ 9,2+0,37 no 10,2+0,49 npu HaOMIOIESHUU B TIEPUO/T 32
35-30 — 15-10 cyTok mo otena, onHako 3a 10-5 cyTok 0 OTena yCTaHOBJIECHO €ro noHmwxkenue 10 9,8+0,80.
Cremyer OTMETUTD, 4TO (haroIMTAPHBIM MHICKC OKa3ajCs BHIIIC Y KOPOB 1-if M 2-H ONBITHBIX TPYIIT HA
1,4 (T.e. Ha 16,6 %) u 1,5 (wm Ha 21,4 %) 3a 15-10 cyTok mo otena u Ha 2,2 (1.e. Ha 28,2 %) 1 2,0 (wiun
Ha 25,6 %) 3a 10-5 cyTOK J0 OTena COOTBETCTBEHHO IO cpaBHeHHIO ¢ kKoHTposieM (P<0,05-0,01). ITocne
orena (aronnuTapHbBIN WHAEKC OBUT BHIIIE Y )KHUBOTHBIX OMBITHBIX TPYII 10 CPaBHEHHIO C KOHTPOJIEM Ha
1,8 (T.e. Ha 23,7 %) u 2,0 (wim Ha 26,3 %) coorBeTcTBeHHO (P<0,05).

AKTHBHOCTH JHM30LMMAa B MJa3Me KPOBH IJIY0OKOCTEIbHBIX KOPOB KOHTPOJILHOI TI'PyNnbI
CHHUKAJIACh, a4 Y KUBOTHBIX 1-if U 2-ii ONBITHBIX Ipynn noBblajach U 3a 10-5 cyTok a0 orea
paBHs1ach 16,4+0,27 %, 20,1+0,24 u 20,0+£0,54 % co0TBETCTBEHHO.

Yka3zaHHasi aKTUBHOCTB Y *KMBOTHBIX ONBITHBIX T'PYNN 0Ka3ajach J0CTOBEPHO Bbille Ha 3,7 U
3,6 % mno cpaBHeHni ¢ koutpoJsem (P<0,001). ITocsie oTesa KOPOB JU30UMMHAST AKTUBHOCTH
IJIa3Mbl KPOBH CHU3MJIACH KAK B KOHTPOJIbHOM, TaK M B 1-i M 2-H ONBITHBIX IPYNNAX KMBOTHBIX H
COCTaBUJIA cOOTBeTCTBeHHO 15,2+0,37 %, 19,0+0,21 u 19,0+0,66 %, To ecTh 0OHA 0KA3aJIOCh BbIIIE B
00eux ONBITHBIX rpynnax Ha 3,8 % (P<0,001).

BakTepununHas akTUBHOCTH CHIBOPOTKA KPOBH TIIYOOKOCTENBFHBIX KOPOB TIIOBHINIANACH KaK B
KOHTpOJIE, TaK W B NPUHATHIX BapHaHTax ombITOB U 3a 10-5 cyTok nmo otena coctaBmia 50,9+0,90 %,
54,241,30 u 54,4+1,11 % cooTBeTcTBeHHO. [IpH 3TOM OHa OBLIA BHIIIE Y KUBOTHBIX 1-i U 2-i1 OMBITHBIX
rpymn Ha 3,3 (P>0,05) u 3,5 % (P<0,05). Ilocne orena GakTepuuuAHAs aKTUBHOCTH CHIBOPOTKH KPOBHU
YKUBOTHBIX CHIDKAJIACh M Ha 3-5 CyTKH cocTaBuia: B KoHTpoie — 48,0+0,85 %, B 1-i ombiTHOM — 53,2+1,07
% u Bo 2-it onbITHOM Tpymme — 53,4+1,43 %. To ecThb y KOPOB ONBITHBIX TPYIII OHA ObIJIa TOCTOBEPHO
BhIIe Ha 5,2 u 5,4 % (P<0,05).
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CYyTOK [0 OTena IOCJIE OTeNa CyTOK 10 OTena IOCJIE OTENa
—@— KOHTPOJIbHAS, —@— KOHTPOJIbHA,
—0O - 1 onpITHAS, —0O - 1 onpITHAS,
---A--- 2 OIBITHAs ---A--- 2 OIBITHAS
Pucynok 3 — Jlunamuka JTM301IUMHON Pucynok 4 — Jlunamuka GakTepULIUIHOM
AKTUBHOCTH AKTHUBHOCTH

Ha ocHOBaHMM IPOBEIEHHBIX HCCIECAOBAHUHM MOXHO OOOOLIMTH, YTO BHYTPUMBIIIECYHAS MHBEKIMA
KopoBaM TipemiapatoB PS-2, wuchelTaHHOrO emie paHee, W Prevention-N-A, pa3paboTaHHOTO WU
anpoOupyeMoro BHepBble, B no3e 10 mim 3a 45-40, 25-20 u 15-10 cyTok mo otena crmocoOCTBOBajia
MOBBILICHUIO Heclle(pUIecKoil yCTOMYMBOCTH OPraHU3MA.

B pesynbTare BHYTPHUMBIIICYHOTO BBEIACHMs TensAtaM OuomnpenaparoB PS-2 u Prevention-N-A
YCTaHOBJIEHO MOBBIILIEHUE UX POCTA M pa3BUTHS.

K 3aBepmiennio mepuoia BHIpalIMBaHUS >KUBOTHBIC 1-H W 2- ONBITHBIX IPyNIl HPEBOCXOAMIH IO
YKUBOH Macce KOHTPOJILHBIX CBEpCTHUKOB Ha 4,6 u 7,0 xr, nopamuBanms — 13,8 u 17,0 kr 1 oTkOpMa — Ha
19,4 u 24,2 xr cootBercTBeHHO (P<0,05-0,01). CpeaHecyTOUHBII MPUPOCT KUBOTHBIX OIMBITHBIX TPYIII
OKazaJics BbIIIE, YeM B KOHTpPOJE, B Mepuo BblpamuBanus Ha 22,3 u 34,5 r, nopamuBanus — Ha 52,0 u
55,0 T m orkopma Ha 31,0 u 40,0 T coorBercTBeHHO (P<0,05-0,001). Cnegyer oTMETHTH, UTO Hanbosee
BBIPOKEHHBI POCTOCTUMYJIHpYIOMHA 3PQeKT oka3bpiBal pa3pabOTaHHBIA W anpoOHpPOBaHHBIN HaMH
Prevention-N-A, Hexxenu paHee UCTIBITAHHBIN PS-2.

OKcTephepHbIe TPOMEPHI MOJIOAHSKA B ANHAMHKE IPEACTaBICHBI B Ta0. 4.

XapakTepUCTHKA JIKCTEPhEPHO-KOHCTUTYLUOHAIBHBIX OCOOCHHOCTEH TIOMOMBITHBIX  YKHBOTHBIX
MO3BOJIACT 3aKIIOUYNUTh, YTO MOJ BO3ACHCTBHEM OHONpPENapaToB MOBHILIAINCH 300TEXHUUECKUE MPOMEPHI.
AHanornyHasi 3aKOHOMEPHOCTh BBISIBIGHA B XapakTepe HW3MEHEHHH Ko3((HIHMEHTa PocTa >KUBOTHBIX
COIIOCTABJIIEMBIX I'PYTIIL.

VY TenAT ONBITHBIX TPYNI CHIXKAJIUCHh OOJIE3HHW OPTaHOB JAbIXaHUS M muiieBapeHus B 2,3 u 7,0 pasa,
cpoku BbBaoposineHus — Ha 1,3 w 4,3 cyr u koadduuuent Memnenbepra — B 2,8 u 154 pasa
COOTBETCTBCHHO II0 CpaBHEHHIO ¢ KoHTposeM (P<0,05), d9To CBHIETENBCTBYET O BBIPAKCHHOU
npoduIakTHIecKoi SPPEKTUBHOCTH HCITBITAHHBIX MPETapaToB MPU YKa3aHHBIX 3a00JIeBaHUSIX.

YcTaHOBNIEHO, YTO MPUPOCT MACCHI TeNla KUBOTHBIX 1-H M 2-i ONBITHBIX TPYyMI 3a mepuon ¢ 1- 1o
540-cyTouHOro BO3pacra OKasajics BhlIEe B cpenHeM Ha 18,8 u 23,4 kr, a 3aTpaTbl KOpMOB Ha | Kr
MIPUPOCTA JKUBOU Macchl, Haobopot, Hmxke Ha 0,36 1 0,45 DKE cooTBeTCTBEHHO, HEXKEIHM B KOHTPOJIE.
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Tabnuna 4 — JluHaMuKa 9KCTEPbEPHBIX IPOMEPOB MOJIOIHIKA

[Ipomep, cm
I'pynna Bospacr,
JKUBOTHBIX cyT Kocas IJIuHa BBICOTA 00XBaT rpyIu 3a obxBar
TyJIOBHUIIA B XOJIKE JIOTIATKAMH MACTH
1 69+0,93 68+0,71 72+0,73 10,0-£0,09
30 80+0,92 77+0,93 85+0,86 10,3+0,08
60 92+0,92 85+1,12 91+0,40 12,4+0,10
90 102+1,03 86+1,07 100+0,24 13,0+0,10
KonTposnbhas 120 111+0,37 88+0,86 106+0,24 13,540,07
150 115+0,51 92+0,86 111+0,45 14,1+0,09
180 122+0,68 97+1,08 117+0,51 14,9+0,04
360 146+0,84 113+0,93 147+0,60 15,2+0,07
540 168+1,16 125+0,86 170+0,80 15,9+0,07
1 71+0,89 69+0,66 73+0,58 10,1+0,13
30 82+0,68 80+0,86 87+0,93 10,6+0,10
60 94+0,75 86+0,93 92+0,55 12,6+0,10
90 103+0,81 87+0,97 101+0,60 13,2+0,10
1 onpITHAs 120 111+0,63 90+0,68 106+0,58 13,6+0,10
150 117+0,93 94+0,68 112+0,51 14,14+0,07
180 123+0,51 99+0,58 118+0,51 15,1+0,09
360 147+1,16 116+1,30 150+0,51%** 15,4+0,08
540 172+0,66* 128+1,14 172+0,20* 16,0+0,05
1 710,97 69+0,71 73+0,68 10,1+0,14
30 83+1,03 80+0,71 87+0,98 10,6+0,11
60 95+0,66* 87+1,02 92+0,49 12,7+0,13
90 105+0,51* 88+0,86 101+0,49 13,2+0,11
2 OmbITHAS 120 112+1,21 90+0,66 107+0,55%* 13,7+0,06
150 117+1,41 94+0,71 113+0,75 14,3+0,08
180 123+0,97 99+0,87 120+1,03 15,2+0,09*
360 150+0,75* 117+0,86%** 151+0,75%* 15,4+0,07
540 172+1,29 130+0,71* 173+0,51* 16,1+0,14

* P<0,05; ** P<0,01.

V0oiinbie kKayecTBa MOJIOJHSKA NpeIcTaBJeHbl B Ta0JI. 5.

Ha done npumenenus 6uornpenapaTtoB MOBHIIANACE IpeayOoiiHas Macca MmojonHska Ha 20,3 u 24,4
KT, Macca mapHou Ty — Ha 12,9 u 16,8 kr, yoolinas macca — Ha 13,8 u 17,5 kr u Macca BHyTPEHHETO
xkupa Ha 0,9 m 0,7 kr. Takum o0Opazom, TOJ BIUSHHEM OWONpENapaToB yCTAHOBIIEHO YIyYIICHUE
OTKOPMOYHBIX U yOOMHBIX KadecTB MononHska (P<0,05-0,001).

[Nokazarenu MACHOCTH MOJYTYII MOJIOIHSIKA MIPEACTAaBIICHA B Ta0. 6.

Macca monry Ty MosiogHsAKa 1-i 1 2-i1 ONBITHBIX TPYII OKa3aJach BBIIIE [0 CPABHEHHIO C KOHTPOJIEM
Ha 6,8 u 9,2 kT, Macca MsIKoTH — Ha 5,33 u 7,25 xr u kocter — Ha 1,0 u 1,38 kr coorBercTBerHo (P<0,01-
0,001). OgHako BBIXOJA KOCTEH OT MONYTYII MOJIOMHSKA OMBITHBIX TPYIMI OBLI HUXKE COOTBETCTBEHHO Ha
0,4 u 0,5 %. Pe3ynpraTel 3TUX HCCIEOBAaHUI CBUIETEILCTBYIOT O TOM, YTO C YBEIMYEHHEM MaccChl
MOJTYTYIII MTOIOTIBITHBIX KUBOTHBIX TIOBBIIIAICS YAETHHBIN BEC MAKOTH, a KOCTEH, HA000pOT, yMEHBIIIAJICS.

Ilo opranonentu4yeckuM, OWOXUMHUYECKMM U CHEKTPOMETPUYECKHM TMOKa3aTelsiM TOBsAWHA
COOTBETCTBOBaJIa TpeOOBaHHAM TpeOOBaHUAM TEeXHHUUECKOro periameHTa TamoskeHHOTO coro3za «O
Oe3omacHoctr mumieBoit npoxykiuu» TP TC 021/2011 u TexHuyeckoro periameHta TamMOXeHHOTO
cotoza «O OeszomacHOoCcTH Msica W MscHOW mpoxykmum» TP TC 034/2013, 9ro CBHUACTEIBLCTBYET O
JI00pOKaueCTBEHHOCTH MSCHBIX Ty [27].
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Tabnuia 5 — YOoitHbIe KauecTBa MOJIOHAKA

I'pymnma »HBOTHBIX
[Tokazatens
KOHTPOJIbHAS 1 ombITHAs 2 OmBITHAS

JKuBast Mmacca rpu CHSITHHM ¢ OTKOpMa, KT 426,6+2,50 446,0+£3,17** 450,842,28***
[peny6oitnas >xuBast Macca, KT 416,8+2,17 437,14£2,61*** 441,242,05%**
Macca Tymu, Kr 211,3£1,95 224242 11%* 228,141,83%*%*
Beixon tymm, % 50,7 51,3 51,7

Macca BHyTPEHHETO XKHpa, KT 7,44+0,25 8,3+0,19%* 8,1+0,15%
Brixon BHyTpeHHeTO *XHpa, % 3,50 3,70 3,55

Macca mKypsl, KT 29,44+0,31 30,1+0,27 30,2+0,25
Brixon mkypsl, % 7,05 6,90 6,85

Vooiinas macca, Kr 218,7£2,21 232,542,47** 236,242,17***
Vooiiubiii Beixo, % 52,5 53,2 53,5

* P<0,05, ** P<0,01, *** P<0,001.

YcTaHOBIICHO, YTO TEMIIepaTypa Tejla, 4acToTa MyJibCa U IbIXaTeIbHBIX IBHKCHUHN y TEIAT B MEPUOT
BEIpAIllMBaHUS W y MOJOJHIKA B MPOIECCEe JOpallliBaHUs W OTKOPMa HAaXOJWINCh B Mpeesax
(PU3NOITOTUIECKIX HOPM.

bronpenapaTsl aKTHBH3UPOBAIM SPHUTPOIIO33 M TIOBBIMIAIA KOHIIEHTPAIUIO TeMOTiIo0nHA B KPOBH
(P<0,05-0,01), Ho He okazanu Baustaue Ha L{[1, CI'D u nefikonos3. ['eMomnos3 Obu1 OoJiee BHIPAKECHHBIM
mox Bo3aeiicteueM Prevention-N-A.

BrisiBnennblil (hakT OTHOCHUTENBHOW 303MHO(DMINK B KPOBH >KMBOTHBIX OIBITHBIX TPYIII ITO3BOJISIET
3aKJIIOYUTh, YTO UCTIBITYEMbIC ITPEMapaThl BhI3bIBAIM aHTUCTPECCOBOE ICHCTBUE HA OPraHU3M, OCOOCHHO B
MIepUO/] BBEIpAIIMBAHUS TEIAT, pU Ooliee BEIcCOKOM addekte Prevention-N-A.

B kpoBH TOAOMBITHEIX HOBOPOXKACHHBIX TENAT MPEOONagay IMaJodKosiiepHble (HOPMBI HEUTpO-
¢uIoB, a B MOCISAYIONINE CPOKH HCCICIOBAHUA — CErMEHTOSICPHbIC. [IpudyeM KOJIMUYECTBO CErMEHTOS-
JICPHBIX HEUTPOQUIOB OBLIO BBIIIC B KPOBU KMBOTHBIX OIBITHBIX TPYIII, Hexenu B koHTpose (P>0,05).
YcTaHOBJICHHbIE KayeCTBEHHbIE W3MEHEHHWS B CTaIWAX Pa3BUTUS HEUTPOQHIOB CBHUIETEIBCTBYIOT O
CIOBUTE HEUTPODWIHLHOTO Sapa BIPaBO, T.e. 00 aKTHUBU3AIMH KJIETOYHBIX (aKTOPOB Hecrenupmaeckon
3alUTHl OPraHUu3Ma >KUBOTHBIX IO BO3JICHCTBUEM IPEHapaToB.

Tabmuma 6 — MSICHOCTB MO TYIII MOJIOJHSIKA

I'pynna xUBOTHBIX
ITokazaTtens
KOHTPOJIbHAs 1 onbITHAs 2 ombITHAs

Macca nonytyui, Kr 103,6+1,27 110,4+1,05%* 112,8+1,07%**
MSIKOTB, KT 77,80+0,95 83,13+0,76** 85,05+0,89***
Boixoa mMsaxoru, % 75,09 75,29 75,39

Koctu, kr 21,85+0,63 22,85+0,21* 23,23+0,27**
Brixon kocreit, % 21,09 20,69 20,59

* P<0,05, ** P<0,01, *** P<0,001.

Ha <¢one BHYyTpUMBILIEYHOW WHBEKIMU TEJATAaM OWOMpPENapaToB YCTAHOBICHO IOBHILICHHE
BBIpA0OOTKM KpPAcHbIM KOCTHBIM MO3IOM TIJIaBHBIX KJIETOYHBIX BJIEMECHTOB HMMMYHHOH CHCTEMBI —
TUM(OIUTOB, YTO CBHUICTEIBCTBYET O CTUMY/LIIMU KIETOYHOIO (KOHTAKTHOE B3aMMOJICHCTBUE C
KJIETKaMHU-)KEPTBAaMH) B TYMOPAJIBHOTO (BBIPAOOTKA aHTUTEN) UMMYHHTETA.

Conepxanue o61ero Oenka, albOyMHUHOB H Y-TJIO0YJIMHOB B CHIBOPOTKE KPOBH MOJIOAHsKA 1-i 1 2-i
OMBITHBIX T'PYHII OKa3aJoCh AOCTOBEPHO BBINIE, YEM B KOHTPOJIE, HAPUMEp, K 3aBEPLICHUIO IEpHOAA
BhIparmBanus — Ha 3,8 u 5,0 v/i, 3,3 u 4,5 /1, 3,5 u 3,7 r/n coorBercTBenHHO (P<0,05-0,01). Yka3anHbie
W3MEHEHUS B CHIBOPOTKE KPOBH >KHUBOTHBIX OBUTH BBI3BAHBI aKTHBU3allMel MeXxaHU3Ma Hecnenuduaeckoit
3aLIUTHl OPTaHU3Ma Mo BIUSHUEM OMOIIpenapaToB.
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[locne BHYTpUMBILIEYHOTO BBEACHHUS TemsitaM OuompenapatoB PS-2 u Prevention-N-A B opranuszme
AKTHBU3UPOBATHCH OyepHBIe CUCTEMBI, 0OOMEH TIIIOKO3bI, OOIET0 KaJbIMs, HEOpraHHIecKoro (ocdopa
Y IpOBUTaMMHA A.

CocTosiHuE TYyMOpPaIIbHOW PE3UCTEHTHOCTH OpPraHM3Ma MOJIOJHSAKA HanOoJee MONHO XapaKTepU3yIT
JU30ITUMHAsT aKTHBHOCTD TIJIa3MBI M OaKTepUIIMIHAS aKTHBHOCTH CHIBOPOTKH KPOBH (pHC. 5, 6).

JIm3zonrMHas aKTHBHOCTH ITIa3Mbl KPOBH >KUBOTHBIX KOHTPONBHOHM, 1-i1 M 2-if ONBITHBIX TPYMI
BO3pacTaia B ONBITHBIN mepuon ¢ 6,1+0,36 no 24,2+0,41 %, ¢ 6,4+0,40 no 25,4+0,45 u ¢ 7,0£0,44 no
26,0+0,23 % cooTBETCTBEHHO. YKa3zaHHas aKTHBHOCTh TYMOPAJIBHOTO 3BE€HA HECIeNU(UIECKON 3alIUThI
OpraHM3Ma >KMBOTHBIX 1-W M 2-H ONBITHBIX IPYMIN OKa3ajach BBIIIE, HEKEIH B KOHTPOJIC: B MEPHOJ
BeIpammBanus — Ha 1,5 — 3,1 u 2,0 — 4,1 % (P<0,05-0,001), nopammBanus — Ha 1,8 (P<0,05) u 2,8 %
(P<0,001), orkopma — Ha 1,2 (P>0,05) u 1,8 % (P<0,001).

bakrepunumHas akTHBHOCTD CHIBOPOTKH KPOBH KOHTPOJBHBIX M OIBITHBIX JKUBOTHBIX Ha l-€ CyTKH
MOCJIe TOCTAaHOBKM OIBITOB CYIIECTBEHHO HE OTiauYanachk u cocrabimsa 32,0£1,10 %, 32,1+1,24 u
32,841,02 % cooTBeTcTBEHHO. B mocienyroomeM BeIUYMHBI 3TOTO [OKA3aTeNsl MOCJIEA0BATENbHO
BO3pacTal M K KOHIy cpoka Habmiomenmsa coctaBmin 58,0+0,40 %, 59,0+0,48 u 60,1+0,23 %, T.e.
yBenmmumiuch B 1,81, 1,84 u 1,83 paza. CinenyeT OTMETUTh, YTO OaKTEPUIUIHAS aKTUBHOCTh CHIBOPOTKH
KPOBU KHBOTHBIX 1-i OIBITHOHM IpynIbl OblIa JOCTOBEPHO BHIIIE, YEM B KOHTPOJIE: B Bo3pacTe 15 cyTok
Ha 4,6 %, 30 cyrok — Ha 2,8 %, 60 cyrok — Ha 5,0 %, 90 cyrok — Ha 3,7 %, 120 cyTok — Ha 3,3 % u 180
cytok — Ha 3,4 % (P<0,05-0,01). B TO *e BpeMs pa3HHIIA MEXAY AAHHBIMH >KUBOTHBIX 2- ONBITHON U
KOHTPOJBHOM Tpymnm oKaszanach jaocToBepHod uepe3 15, 30, 60, 90, 120, 180 u 540 cytok mocie
BHYTPHUMBILIEYHOH HHBEKIMU Ouompenapata Prevention-N-A. YV mojoaHska 2- ONBITHOH TI'pyNIIbI
COOTBETCTBYIOIINEC BEIMIHUHEI MPEBOCXOIMIN KOHTPOIbHEIC Ha 5,4 %, 4,8, 6,8, 6,0, 5,1, 5,6, 2,8 u 2,1 %
cootBeTcTBeHHO (P<0,01-0,001).

Kpome TOro, wucnoiap3oBaHHBIE B  ONBITAX  Mpenaparbl  CTUMYJIUPOBAIA  MPOIYKIHIO
MMMYHOTJIOOYJTHHOB.

YCTaHOBICHO, YTO Yy MOJOIHSIKA, BBIpAllEHHOrO0 ¢ npuMeHeHuem PS-2 u Prevention-N-A,
(aronuTapHas aKTHBHOCTH JICHKOIIMTOB OKAa3ajiaCh BBIIIC MO CPABHEHUIO C KOHTPOJEM K 3aBEPIICHUIO
nepuoja BelpamuBanus Ha 4,0 % u Ha 4,6 %, nopamuBanus — Ha 4,0 u 6,4 %, otkopma — Ha 2,8 u 3.4 %
(P<0,05-0,01). [TogoOHast 3akOHOMEPHOCTD MPOCIICKUBATIACH U B TUHAMUKE (paroruTapHOro HHIEKCa.

26 v %
24
22
20
18
16
14
12
10
8
6 ot 3() L
1 15 30 60 90 120 150 180 360 540 1 15 30 60 90 120 150 180 360 540
Bospacm, cym Bospacm, cym
—@— KOHTpOJIbHAsL —@— KOHTPOJIbHAs
— O - 1 onbITHAA — O+ — 1 onbITHAs
-=-A--- 2 OMBITHAS ---A---2 ONBbITHasA
PucyHok 5 — JluHamMuKa JIM30LIUMHOMN Pucynok 6 — Jlunamuka GakTepunuIHO

AKTUBHOCTHU AKTUBHOCTHU
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CrnenoBaTtenbHO, OWompenapaTsl aKTUBU3UPYIOT KaK TyMOpallbHOE, TaK W KIETOYHOE 3BEHBS
HecTemn(UIecKor yCTOHIMBOCTH OpTraHHU3Ma.

DxoHoMHuecKas 3PPEKTUBHOCT pUMeHeHMsI OuomnpenapaToB PS-2 u Prevention-N-A B TeXHOJIOTHH
MIOJIYYCHHUS ¥ BBIPAIIMBAHUS TEIAT C LTI YIYUIICHUS BOCIPOU3BOIUTEIBHBIX KAYECTB YEPHO-TIECTPOTO
CKOTa ¥ OTKOPMOYHBIX KaueCTB MOJIOJHSKA COCTaBHIIA U3 pacueTa Ha 1 pyO. JONMOTHUTEIHHBIX 3aTpaT 6,0
u 7,48 py0. COOTBETCTBEHHO.

BeiBoa. Takum oOpaszom, Ouomnpenapatbl PS-2 u Prevention-N-A, akTUBU3UPYS HECHCIHUPUUECKYIO
YCTOWYMBOCTh OpraHM3Ma KOpPOB-MaTepell ¥ HOBOPOXKACHHBIX TENSAT K BO3JEHCTBUIO 3KOJOTO-
TEXHOJIOTHYECKUX (DAKTOpPOB cpensl OOWTaHWS, MPEIYNPEeKTAIOT IIOCIEPOJOBBIE OCIOXHEHHAS U
THHEKOJIOTHYecKre 3a00JIeBaHUS KOPOB M YJIYYIIAalOT MX BOCHPOM3BOAUTENBHBIE KAadeCcTBa, a Yy TEJAT
CrocoOCTBYIOT MPOQUITAKTHKE 3a00JICBaHMI OPTaHOB JBIXaHUS M THINEBAPCHUS, aKTUBU3UPYIOT POCT U
pa3BUTHE, YIYYIIAIOT OTKOPMOYHBIE U YOOWHBIE KadecTBa MOJIOTHSKA.

IIpennoxenuss npousBoacTBy. C IeNpl0 YIYYIIEHHUS BOCIPOMU3BOAUTEIBHBIX KayecTB HYEepHO-
MECTPOro CKOTa U peau3aluy NPOAYKTUBHOTO MOTEHIIMATIA TENAT B OTAAJICHHBIC IEPUOABI JOPAITUBAHUS
Y OTKOpPMa PEKOMEHIyeM:

1) BHYTpUMEBIIIEYHO UHBEIIPOBATH OnompernapaT Prevention-N-A cTeTbHBIM CyXOCTOWHBIM KOPOBaM
TpexkpaTHo 3a 45-40, 25-20 u 15-10 cyTok 10 otena B fo3e no 10 mi;

2) BBOAWTH BHYTPUMBIIIEYHO Ononpenapat Prevention-N-A tenstam nBykpatHo Ha 2..3-e u 7..9-¢
CYTKH KU3HU B J103€ 110 3 ML

Crnenyer yuecth, uto Ouompemaparel PS-2 u Prevention-N-A yiydmaroT BOCIPOU3BOIAUTEIbHBIC
KayecTBa KOPOB, OTKOPMOYHBIE U YOOIHbBIE KadecTBa MOJIOAHAKA 32 CUET aKTUBU3AIMU Heclenruiaeckoit
YCTOWYHMBOCTH OpraHU3Ma, MPEeaynpexaaoT 3a00JIeBaeMOCTh KOPOB WM TENAT, U 0OJee BBIPAKECHHOM
cooTBeTcTBYyIOMIEM 3 dekre Prevention-N-A.
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JL.A. Hmmnm', K.K. I/chaHS, M.b. KaJIMafaMﬁeTOBZ, A.A. Tiaenos®

"YyBaur MeMIeKeTTiK aybLIIIapyabUIbIK akagemMuscsl, YeGokcaps! kanackr, Uysar PecriyGmukacsi, Pecei;
? Kasak MaJl IIapyallbUIbIFb] %OHE a3bIK OHIPICi FBUIBIMHE - 3ePTTEy HHCTHTYTHI,
Anmartsl kanacel, Kazakcran PecryOnukacsr;
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> Kasak YITTHIK arpapiisik yHHBEpCHTeTi , AMathl Kanackl, Kasakctan PecryGmmkachr;
®Tapas ynTThIK yauBepcuteri M. X, Jlynatu arsinaars, Kasakcran Pecry6mikacer Tapas Kagachl

OHIM/LJIIK CAITACHI )KOHE ¥JIAWBI OCIPYII ’KY3ETE ACBIPFAHJIA AHAJIBIK CUBIP MEH
BY3AY OPTAHU3IMIHJE O3I'EIIE KOPFAHBIC

Annotanusi. Myi#ti3ai ipi kapa (Kapa — ana CHbIp) MaJlIbIH PENpOIYKTUBTIK KaCHETTEpiH KaKCapTy MKOHE
OHMOJIOTUSIIBIK TPEMapaTTapMeH OPraHU3MIC TOH €MEC KapChUIBIKTBI OCIICCHIIPY apKbUIbl Oy3ayisl OOpaakbuiay
Ka3ipri 3aMaHFbl 300TCXHHUKAJBIK FEUIBIM MEH MPAKTHKAHBIH ©3CKTi Moceseci O0bI Tabbansl. BypheiH OeKiTiareH
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PS -2 mpemapatbiMeH cambIcThIpFaHma, Saccharomyces cerevisiae ammbpITKBI JKacymianmapbl koHe Prevention-N-A
OaKTepUIMATIK MOJHCAXapUATEp KEIICHIHIH HeTi3iHAe MaHbIHAaNFaH IpernapaTrTapibl KONTAaHYABIH THIMILUTIT]
FBUIBIMH HET13/ICIIII, allFallKel peT ToxipuOue Herizinae monenaeHni. XKana ouonpemnmaparrapmen (Prevention-N-A)
KOIl TeJIIereH CUBIPJap/bIH KOHE TYbUIFaH TOJACP/IH ar3achlH UMMYHOKOPPEKLHUSIIAY IKOJOT0 — TEXHOJIOTHSIIBIK
cTpecc- (akTopiap JKarmailblHIa CHUbBIpJIapia TeJIey JKOHE TeINACYJeH KEHiHTi yakbITTap/ia THHEKOJIOTHSUIIBIK
CBIPKATTAP/Ibl AIBIH alyFa, an Oy3ayiap/a ThIHBIC ajly )KOHE acKOPTY ar3ajapblHbIH ChIPKATTapbiH OOJIBIPMayFa,
oCiIl — JKeTUTYIl BIHTAJAHIBIPAIbI, O6CIPY KOHE OOpIaKplIay KE3iHIIe OHIMILTIK MOTCHI[HAIBIHBIH TOJBIK allbUTybIHA
MYMKiHAIK Oepeni. ChIHAIBIN OTHIPFaH MpenapaTTapblH Kayilci3Airi eTTiH OpraHOJEeNTHKAJIBIK, OHOXUMHSLIBIK
JKOHE CIICKTPOMETPHUSIIBIK KOPCETKIIITEPIHIH OH HOTHKEIepi OOMBIHIIA TONICICH T

Tyiiin ce3nep. Cubipnap, Oy3ay, OHomnpenapaTTap, TOH eMeC KapChUIBIK, THHEKOIOTHSIIBIK KYH, PEITPOAYKTHBTIK
JKOHE OHIMJIUTIK KaCHETTePi.
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