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Status of soil cover on the degree of accumulation of heavy metals
in the soil of the industrial region (Karaganda city)

In article the condition of a soil cover of the city of Karaganda is studied. Well adjusted system of monitoring
by estimates of accumulation of metals in objects of a surrounding medium is necessary for carrying out the
bioremediation of actions. The developed system will allow to determine consistent patterns of formation of
technogenic load of the soil with a sufficient degree of accuracy. In the analysis of accumulation in the soil, it
is necessary to take into account the frequency and the dynamics of the research, the number of points of
comparison. In addition, to assess bioremediation measures must take into account views of the environment,
the amount, location and frequency of sampling, certain requirements for the methodological and technical
support.

Keywords: residential area, the soil, lead, method of stripping voltammetry, industrial district, environment,
chemical pollution.

The city of Karaganda is a major regional center of the Republic of Kazakhstan, industrial industrial
center, the level of development of the industry occupies a leading position in Kazakhstan. On its territory
are located dozens of industrial enterprises technogenic Profile, energy companies [1, 2]. Is developed in-
tense inter-city transport network. In the city as a priority pollutant consistently carry heavy metals. During
the ecological and hygienic assessment of soil and air pollution by heavy metals (lead, cadmium, nickel,
zinc, copper) recorded the maximum air pollution levels of lead — 3.57 ug/m *, which exceeded the MPC by
12 times. The share of heavy metals on the total air pollution index accounted for between 5 and 76 %. What
characterizes them as priority pollutants of the urban environment [3, 4].

The important role in the circulation of chemicals in large industrial cities belongs to the soil. Being the
key environment and the universal adsorbent, the soil reflects the level of long-term anthropogenous influ-
ence. That consideration of the specific formation of the soil quality and the variety of criteria evaluation, the
relationship between the integral and specific indicators will develop approaches to bioremediation
measures. The effectiveness of the research program for the implementation of bioremediation measures will
be successful only if will take into account all the sanitary and environmental contamination of soil criteria
and ranking areas for these indicators.

One of the most important problems of monitoring of pollution of soils is the choice of priority ingredi-
ents for monitoring determined by a number of conditions and parameters. For example, a control sequence
of the ingredients of technogenic origin located at the first stage of the chemical elements such as
hydrargyrum, lead, cadmium, nickel, cobalt, molybdenum, vanadium, copper, fluorine, arsenic, zinc, chro-
mium, antimony, selenium [3, 4].

In this regard, the state laboratory control soil was held in Karaganda, which allows him to ascertain the
environmental status.
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Materials and methods

For the organization of bioremediation measures necessary quantitative characteristic distribution of
metals in soils. To this end, there have been ranked according to the degree of territories of the environmen-
tal situation of tension related to soil pollution with heavy metals. To this end, we selected soil samples from
the various functional areas of the city. The first zone consisted of soil sampling point from the territory lo-
cated near the industrial plants at a distance of 1000—1500 m. The second zone is the center of the city,
where there is not industry, is the big pollution from road transport. Third point selection is «sleeping» area
of the city, where there is an extensive highway network and industrial and service enterprises. The metal
content in the soil samples was determined by stripping voltammetry. The method is based on the accumula-
tion of ions of analytes on the surface of the working electrode over time, with a yield of ions from the work-
ing electrode in a solution under the influence of changes in the working electrode potential, proportional to
the current to determine the number of ions of the type [5, 6].

The mineralization of samples was carried out according to methodical instructions [5, 6] in an auto-
mated complex sample preparation «TEMOS EXPRESS» TE-1, which is designed for the complete destruc-
tion of interfering organic substances, thermal treatment with oxidants (HNO ; H, O , H, SO 4 et al.) in the
temperature from 50 °C to 650 °C, in determining the concentration of Cd, Pb, Zn, Cu, As, et al. samples.

Total index of soil contamination (SDRs), calculated using the formula recommended by the Moscow
Research Institute of Hygiene them. F.F.Erismana 1996

thesoilK:C 1/MPC1+C2/MPC2+C3/MPC3+...Cn/MPCn
where e soil K — total index of soil pollution; C ; C, C;... C, — actual concentration of chemicals in the
soil; MPC | MPC , MPC ; MPC ... , — the maximum permissible concentration of these substances.

Research results

Based on these results we analyzed the results, showing the level of heavy metals in soil samples.
The dynamics of health indicators, shown in the background of the general trend to reduce soil pollution that
in the Oktyabrsky district recorded 66.6 % of non-standard samples in the zone of influence of industrial en-
terprises. Within a radius of industrial exposure, there are significant excess of MPC in a number of heavy
metals. In the area of influence of the foundry «Kazakhmys» corporation, CHP-3 content of salts of heavy
metals — Copper, Zinc, Lead, Nickel — ranging from 1.8 to 7.5 MPC. In the central area of the city (Kazybek
bi), 100 % of the samples taken in the area of influence of transport highways registered concentrations ex-
ceeding the standards for heavy metals (Lead — from 2 to 10, MPC, Nickel — from 4.6 to 6.3 MPC). In the
area of influence of highway industrial enterprises in 100 % of cases, the sampling of lead content exceeds
the norm of up to 3 MPC; Zinc — 1.7 MPC; Nickel — to 1.8 MPC.

A special ecological and hygienic inspection of soil Center of Sanitary Inspection. Evaluation of soil
contamination level was carried out by 17 indicators, including heavy metals. It may be noted that the most
heavily contaminated soil substances belonging to the first and second classes of hazards: Lead, Zinc, Cop-
per and Nickel.

These studies have relevance, as an intermediate step in the environmental monitoring, the purpose of
which is to optimize nature management aimed at reducing damage to the environment and economic effi-
ciency. Taking into account the above listed, the soil cover is a unique object for study.

Extensive use is made of the complex characteristics of the quality of soil, where the conditional indica-
tor of the degree of air pollution, soil pollution one to the index. The need for continuous monitoring of the
soil due to the fact that he is the ultimate receiver of most man-made chemicals involved in the bio-
sphere. Representing a geochemical barrier to the migration of pollutants, soil cover protects the adjacent
environment from anthropogenic impacts. However, the capacity of soil as a buffer system are not unlim-
ited. Accumulation their transformation products in the soil causes a change in its chemical, physical and
biological conditions, degradation and, ultimately, the of destruction [7-11].

Identification of the basic laws of the spatial distribution of heavy metals showed that a small amount of
precipitation and severe aridity of the climate led to the formation of light-brown soils of the subzone. Agro-
chemical indexes of the studied soils revealed the following: the humus content — 1.45 %, pH — 6.79,
the amount of absorbed bases — 5.4 mg-Eq per 100 grams of soil, the amount of sesquioxides of iron and
aluminum oxides was — 1 %. These indicators, which determine the mobility of heavy metals in soil, possible
to calculate the index of the protective capacity of the soil from pollution - buffering capacity of the soil, as
the average.
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As a result of the work, it found that the most unfavorable is the situation on pollution by lead and zinc
soil. The proportion of unsatisfactory samples for these indicators amounted respectively to 19.3 % and
15.5 %, and the frequency of the MPC for copper and nickel, respectively, 7.3 % and 7.6 %.

In all of the above ingredients, one of the most contaminated areas is — Kazybek bi, where 40 % of the
samples revealed lead in quantities exceeding maximum concentration limit in 46 % of samples — zinc,
26.7 % — nickel. The share of non-standard tests for copper was the highest in the Oktyabrsky district.

The long-standing industrial pollution of the soil cover of the city, represents the city of Karaganda in a
single biogeochemical province. In studying the Table 1 we observe that the subject areas on the total figure
is almost aligned with each other.

Table 1
Heavy metals in soils of Karaganda (mg/kg)

Area Cu Pb Zn A" Cr Co Ni Mn Be SDRs
Area with high anthropogen-
ic load 53 22 115 | 71 | 98 17 27 607 2.1 6.7
Average anthropogenic
impact 26 24 150 | 50 [ 51 23 14 280 1.8 4.7
Relatively clean area 21 53 60 67 | 68 22 22 1447 1.6 5.54

For copper characterized by localization in the upper layer of soil (10-15 cm from the surface).
The variability of the concentration of copper in the city was 21 mg/kg — 53 mg/kg, which reflects its bio-
accumulation and modern anthropogenic influence. Contamination of soil copper compounds, possibly the
result of contributions from industrial sources as a result of corrosion of structural materials containing cop-
per alloys (eg, electrical wires, pipes).

The lead content of the soil cover ranges from 22 mg/kg to 53 mg/kg. Lead contaminated territories of
all areas of the city, most content from leading motorways.

In soils of the city there is a wide distribution of manganese in concentrations up to 1447 mg/kg.
We attribute this to the fact that industrial emissions of many companies contained manganese ox-
ide. Manganese accumulation usually occurs in the subsoil, and 60-90 % of the manganese is found in sandy
soil fractions.

Accumulation of nickel in soil is due to the ability of the cell adsorbed manganese oxides and organic
forms of iron.

Nickel is found in the town soil cover in concentrations of 22 mg/kg to 27 mg/kg. High concentration of
beryllium in the city of 1.6 mg/kg — 2.1 mg/kg, which contributes to shift the pH toward alkaline sides.

Coming from industrial sources chromium is from 68 to 98 mg/kg. Increased chromium content is reg-
istered in the individual samples. Chromium accumulation in soil associated with the pH of the medium and
large amounts of organic complexes [7, 8].

Revealed several territorial areas of the city (district Ne 2 — the average man-caused load), where there
is extensive contamination of soil, including:

— Avenue Bukhara-Zhyrau (lead — 2.3 MPC, copper — 5,5 MPC); Prospect Builders (lead MPC — 2.5);
Bus South East (lead — 2,9 MPC); area CHP-3 (copper — 7.5 MPC; Nickel — 6 MPC); Zone of
«Kazakhmysy in the October district (lead — 2 MPC, copper — 3,7 MPC, zinc 1,7 MPC);

— High lead contamination of soil from the exhaust gases of vehicles registered in the quarter of 45,
str. Yazev, str. Gogol Avenue N. Abdirova reaching 2 to 10 MPC (Table 2).
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Table 2
Excess of heavy metals in the soil relative to the MPC residential areas
2013 y. 2014 y. 2015 y.

Zone Cu | zn [ Pb | Ni|cu| zn [ Pb|Ni| cu | Zn | Pb | Ni
Oktyabrsky 1.8 2 3.2 4 2 3.4 5 7 23 5 6 7.5
Oktyabrsky 2 2 4 3.4 6 6.5 7.5 4.2 7.2 6
Kazybekbi 54 - 4.6 - - 6 5.4 - - 8 6
Kazybekbi 5.5 - 3 4.2 - - 8 5.7 - - 10 6.3
South-East 2.5 - 25 1.3 - - 1.6 [ 1.2 - 1.2 1.7 1.2
South-East - - 29 | 1.2 - - 1.7 | 1.2 - - 1.5 1.2

In terms of oil pollution, the most polluted are Kazybekbi and southeastern regions, where the average
annual concentration of 735—737 mg/kg. These laboratory monitoring of soil pollution by pesticides indicate
their absence in the soil.

It follows from the above that the ecological functions of soils related to their chemical and physico-
chemical properties, provide absorption capacity of soil (sorption of mineral and organic matter), the possi-
bility of degradation and mineralization biophilic elements and enzymes in the soil [1]. By alkaline reaction,
a high organic matter content, soil character occurs fixation of heavy metals in the upper soil layers, resulting
in the migration capacity of toxicants in the soil profile is sharply reduced.

Monitoring of territories clinics residential areas on the total level of soil contamination has revealed
that similar to the total index of air pollution the highest soil pollution with heavy metals is observed in the
service area of a polyclinic Ne 2 (Kazybekbi). Soil pollution is noted on the territory of the polyclinic Ne 3
(South-East). Pollution 13 and 15 districts (Maikuduk) territory clinic Ne4 and 7 Oktyabrsky district
(an average SDRs of the city — 2.08).

Thus, the highest level of pollution and accumulation of elements of I and II classes of danger, such as
lead, zinc, copper, nickel, based on the share of non-standard samples is Kazybekbi area and the area of the
foundry «Kazakhmys» corporation.

City Karaganda receives heat and hot water mainly from CHP-3, which also contributes to the pollution
of the regional center [3, 9]. The table shows that the accumulation of the studied elements in the soil adja-

cent to the territory of CHP-3 at doses exceeding the maximum permissible concentration in a few times
(Table 3).

Table 3
The distribution of heavy elements in the soils of the area CHP-3 Karaganda (mg/kg)
Chemical Background | MPC Subject distance

element 500-1000 m 1500-3000 m 3000-10000 m
Zinc 41,5+233 100 328,6 £ 18,26 299,1 + 34,88 285,46 £21,0
Lead 15,6 £ 0,89 60 85,5+4,22 82,3+ 5,85 84,87+ 10,34
Copper 18,2+2.21 100 168,4+ 7,11 162,3 £ 12,75 161,5+ 8,12
Cobalt 3.8+0.56 50 56,5+ 11,50 46,9 + 6,33 432+7,14
Nickel 12,2+ 1,54 70 95,5 +23,96 89,6 £9,74 88,3+ 11,25

Since the zinc content exceeds the MPC is about 3 times in all sampling points. The lead content ex-
ceeds MPC by 1.5 times in all sampling points. The copper content exceeds MPC by 1.6 times. The nickel
content exceeds MPC by 1.3 times. MPC cobalt content exceeds 0.6 times at a distance of 500-1000 m, in
other points of the content selection is within the MPC, but greater than the background by more than 10
times. We also spread the soil pollution of heavy metal salts was determined (in terms of the SDR). Effects
observed in the radius of the motorway on the territory of 45 quarters (Kazybekbi district) and the main part
of the prospectus of Builders of South-Eastern District. Similarly, atmospheric pollution regularly highlighted
«conditionally clean» zone — Gulder community — 1 and Mikhailovka area (Kazybekbi District).
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Such differences in the formation of zones of high and low soil polluted cities, to some extent, may be
associated with age, the industrial development of the city, which was formed in the past 50-60 years, and
much younger. Thus, to increase the effectiveness of the monitoring of chemical elements in samples
of natural environments that require surveillance organization dynamics.
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OHipic aliMarbIHBIH TONBIPAFBIHIA AYBIP METAJIAP/AbIH )KUHAKTAJY JAdpexeciHe
0ailJIaHBICTHI TONBIPAK Ka0aThIHBIH karaaiibl (Kaparanabl Kajacel)

Maxkanana Kaparanusl KalacblHbIH TONBIPAK KaOaThIHBIH JKardaibl 3epTreireH. buopeMenuanusibik
LIapanap/bl )KYpPrisy YIIiH Kopllarad opTa 00beKTiIepiHIe MeTalIap IblH )KHHAKTAIYbIH OaranayiblH XKaKChl
YHBIMIACTBIPBUIFAaH MOHHMTOPHMHITIK JKyHe Oomybl THic. KypacThlpbliraH Kylie TONBIpaKKa TEXHOTCHI
JKYKTEMEHIH KaJbIITaCy 3aHAbLIBIKTAPbIH XKETKUTIKTI Aopekesie opHaTyFa MyMKiHAIK Gepeni. Tombipakrarst
KyMyJUSIOUSIHBL Tajjgay OapbICBIHIA 3epTTEYAiH Ke3eHAepi MeH IHHAMUKACHIH, CAJIBICTHIPY HYKTEJICpiHiH
caHblH eckepy KaxeT. COHbIMEH Karap OMOpeMeIMalMsUIbIK Ilapanapisl Oarajnay YIIiH KOpIIaraH opTa
OOBEKTITIePiHIH TYPIEpiH, KOJIEMiH, YITiIep i >KHHAY OPHBI MEH YaKbBITHIH, 9IiCTEMENIK JKOHE TEXHHKAIBIK,
KaMCBI3JaHIBIPBUTYFa KOMBUIATEIH OEJrii Oip TalanTapIsl eCKepy Kepek.

Kinm ce3dep: cenuteOTi aifiMakTap, TONbBIPAK, KOPFACHIH, HHBEPCHSUIBIK BOJIBTAMIIEPOMETPHSI Sici, OHIIpIC
ayZlaHbl, KOPIIaFraH OpTa, XUMHSUIBIK JIACTAHY.
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M.A. Mykamesa, ['.)K. Myxkamesa, JI.B. Cypxuxos, A.K. ApsimGekoBa, b. 3epuke

CocTosiHUE IOYBEHHOI'0 NOKPOBA MO CTeNEeH! HAKOIIEHHUS TAKeJIbIX MeTAJII0B
B M0YBE NMPOMBIILIEHHOr0 peruoHa (ropoa Kaparanaa)

B crarbe n3ydeHo cocTosHIE NOYBEHHOTO MOKpoBa ropoxaa Kaparannasr. [lyis nmpoBenenust 6nopeMeananioH-
HBIX MEpPONPUITUI HE0OX0MMa XOPOILO HalakKeHHas CHCTeMa MOHMTOPUHTA IO OLIEHKAaM HAKOIJIEHHUs Me-
TaJUIOB B 00BEKTaX OKpy»Karomieit cpeapl. IIpyu aHanuse KyMmyJsIIMH B MOYBaX HEOOXOAMMO YYUTHIBATh Ie-
PHOJIMYHOCTh U THMHAMHUKY MCCIIEOBAHUH, KOJIMYECTBO ToUek cpaBHeHMs. Kpome Toro, mist oueHkn GHope-
MEUAIMOHHBIX MEPONPUATHI HYKHO YUUTHIBATh BUABI OOBEKTOB OKpYKaromlel cpelibl, 00beM, MECTO U TIe-
PHOIMYHOCTH 0TOOpa MPoO, OIpe/eeHHbIe TPeOOBaHHUS K METOJUYSCKOMY M TEXHUUSCKOMY 00ECHEeUEHHIO.
PazpaboranHas cucremMa IO3BOJUT C JJOCTATOYHOM CTENEHBIO TOYHOCTH YCTaHABJIMBATH 3aKOHOMEPHOCTH
(hopMUpPOBaHUS TEXHOTCHHOI Harpy3KU Ha MOYBY.

Kuouesvle cnosa: cennteOHbIC TEPpUTOpHHU, 1TOYBA, CBUHEL, MCTOJ I/IHBepCI/IOHHOﬁ BOJIbTaMIIEPOMETPUH,
HpOMI)IIHJIeHHI)Iﬁ paﬁOH, OKpYyKaromias cpeia, XUMHUYECKOC 3arpsA3HCHUC.
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Toxicity study of antibiotics to the common duckweed (Lemna minor)

The following paper demonstrates the results of the scientific study of toxicity effect of five antibiotics as
amoxicillin, clarithromycin, azithromycin, sulfamethoxazole and oxytetracycline hydrochloride to the growth
of common duckweed Lemna minor. It was defined that the half maximal effective concentration of five pre-
viously mentioned antibiotics was equal to 27.8, 15.29, 28.77, 3.67 and 13.51 mg/L respectively. Overall, the
results of the study showed that the duckweed was sensitive to all selected compounds, however
sulfamethoxazole was the most toxic to these species. The present study is significant, as currently people
consume antibiotics in huge amount. Their occurrence on the surface was found around the world and their
effect to the environment and living organisms are not fully studied yet. The recent studies show that in most
cases they have adverse effect to the aquatic microorganisms.

Keywords: antibiotics, Lemna minor, ecotoxicology, amoxicillin, clarithromycin, azithromycin,
sulfamethoxazole, oxytetracycline hydrochloride, surface water.

Introduction

An antibiotic is the substance that has tendency to demolish or suppress the growth of bacteria, fungi,
protozoa and other microorganisms and helps to defeat viruses [1]. Over the 50 year antibiotics have been
using for treatment of public health. However, currently they led to another issue such as overuse of them.
The consumption of antibiotics varies among 100,000-200,000 ton per year [2]. When antibiotics enter to
the environment, they can have negative impacts on living organisms. It is not well known yet, if antibiotics
stimulate antibiotic resistance in microorganisms [1].

The interaction of drugs with the natural environment and biological species are poorly studied. In most
cases, they have common properties as dangerous pollutants, because they can enter to the membranes and
be persistant and in some cases their impact to the environment can be worther than agricultural pollutants
[3, 4]. Active pharmaceutical ingredients (APIs) can be easily absorbed and interact with living organisms.
As a result they can have unintetial adverse effect to the wildlife [5]. The environmental effect of
pharmaceuticals can be related to any level of biological hirarchy as cells-organs-populations-ecosystems.
Moreover, drugs can have impacts on function of organisms, endocrine distruption, genotoxicity, metabolism
or it can change nutrition cycle of ecosystem [6].

Effects of pharmaceuticals on aquatic organisms have been reported in many papers [7, 8]. Chronic tox-
icity studies can have effects in low concentration on fish, daphnia, algae and bacteria. For example, the
range of wastewater concentration of diclofenac was enough to have adverse impact on aquatic organisms,
while maximally measured sewage treatment plant (STP) effluent concentration of propranolol and fluoxe-
tine had negative effect on zooplankton and benthic organisms [8]. Another harmful effect of pharmaceuti-
cals is endocrine disruption. It effects to the function of hormones and can be permanent even at low level
[7]. Also, estrogens that were detected in aquatic environment had an adverse impact on fish reproduction
and could lead to the population decline [§].

Amoxicillin is a widely spread p-lactam antibiotic, that used in human and veterinary medicine. It sup-
presses peptidoglycan synthesis in bacterial cell wall [9]. Currently, this substance is one most popular prod-
uct in sale in some European and Asian countries. Furthermore, amoxicillin is not stable and therefore it is
hard to detect its concentration in natural water [10].

Another compound is sulfamethoxazole, that is a bacteriostatic broad-spectrum antibiotic, that is wide
spread in the pharmacy. Its acute bacterial toxicity is low, because it has biosynthesis-related mechanisms of
action [11]. Azithromycin is a macrolide antibiotic and it has a wide spectrum. It is consumed to treat and
prevent diseases as toxoplasmosis, pediatric infections and respiratory tract infections [12]. Oxytetracycline
hydrochloride is a tetracycline broad-spectrum antibiotic that has a bacteriostatic action. This action works
against different gram-positive and gram-negative bacteria [13]. Clarithromycin is a macrolide antibacterial
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and its structure is common to erythromycin. The highest concentration of clarithromycin occurs in tissues
rather than in the blood [14].

According to Gonzalez-Pleiter et al. [15] investigation, there are a large number of publications on anti-
biotic pollution in Europe, Asia, North America countries. They were found in various concentration in river
water, seawater, sediments, soils, manure and STP effluents and detected in low concentration in waters.
Nevertheless, because they enter to the environment continuously, antibiotics regarded as «pseudopersistant»
pollutants [15].

The majority of studies on toxicity of antibiotics are concerned mostly on bacterial resistance. However,
there is deficit data on their impact to higher plants. For instance, macrophytes and phytoplankton are main
biomass in marine environment and main carbon source for the aquatic biosphere. There were not many in-
vestigations done on duckweeds. Moreover, available data is not enough for regulation purposes. Neverthe-
less, it is believed that primary producers are more sensitive to antibiotics in comparison with algae species
[16, 17].

Duckweeds are basically ubiquitous in nature. They can be meet on relatively fresh water as ponds,
lakes and quite streams. Lemna minor is the most widespread duckweed species [18]. Duckweeds are well
known test organisms since the 1930, toxicity of phemoxy-herbicides on plants were found by using them
[19]. There are many advantages on selecting duckweeds Lemna minor as the object for the toxicity study.
They do not need the big laboratory equipments and can be easily observed without usage of microscope.
Growth inhibition test on Lemna minor is not a long term and does not require expensive vessels, disposable
vessels can be used [18].

The aim of the current study was to assess the toxicity of five antibiotics and to the duckweed Lemna
minor.

Methods

All antibiotics were purchased from Sigma Aldrich UK. Table 1 provides information about their phys-
icochemical properties. Lemna minor species were kindly presented from Food and Environment Research
Agency UK. Table 1 provides information about the present compounds used for the toxicity test.

Table 1
Properties of the five study antibiotics
Amoxicillin Clarithromycin Azithromycin Sulfamethoxazole Oxytetracyc.line
hydrochloride
CAS-no 26787-78-0 [20] | 81103-11-9 [20]] 83905-01-5 [20] 723-46-6 [20] 2058-46-0 [20]
Molecular C16H19N3O5S [20] C38H69N013 [20] C38H72N2012 [20] C10H11N303S [20] C22H25CIN209 [21]
formula
Molecular 365.40416 [21] 747.953 [21] 748.98448 [21] 253.27764 [21] 496.897 [21]
weight, g/mol
pKa 3.23 [20] 8.99 [20] 8.74 [20] 6.16 [20] 3.27 [20]
Solubility in 3430 [20] 1.693 [21] 2.37[21] 610 [20] 1000 [21]
water, mg/L
LogKow 0.87 [20] 3.16 [20] 4.02 [21] 0.89 [20] -0.90 [21]

Toxicity test on Lemna minor was made as suggested by OECD 221 Guidelines [22]. Two to four frond
colonies were put in 15 mL Petri dishes with 10 mL of duckweed nutrition solution (Swedish SIS medium).
The toxicity test was set up with five selected concentrations (from 10 to 100 mg/L) and controls.

Duckweeds with two or three fronds were selected for the test and three replicates were used for con-
trols and test samples. All samples were incubated to environmental growth room with temperature 24+2 °C
and the light intensity 85-135 pE*m’s” for 7 days. The pH was measured at the beginning of the test and
after 7 days. The number of fronds were counted at the start, then after 3 days and after 7 days of toxicity
test. Based on number of fronds, the growth rate of Lemna minor was calculated following the OECD guide-
line Equation (1) [22]:
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where p, , — mean growth rate from time i to j; N; — measurement variable in the test or control vessel at

time /; N; — measurement variable in the test or control vessel at time j; £ — time period from i to ;.

In addition, the following test detected the total frond area. Total frond area was found by using ImageJ
software. Then, based on the value of total frond area the growth inhibition was calculated by the following
equation (2) [22]:

%l =M w00 )
e
where I, — the percentage of inhibition in average specific growth rate; uc — mean value for p in the con-
trol; pt — mean value for p in the treatment group.
The half maximal effective concentration (ECsy) was found with non-linear regression analysis. Each
test compound was tested for identification of significant effects (p < 0.05) with using a one-way analysis of
variance (ANOVA).

Results

According to EU-Directive 93/67/EEC chemical compounds can be categorized based on the half max-
imal effective concentration (ECsy) value (Table 2) [23]. Figure illustrates dose effect parameters of selected
compounds. Overall, ECs, values ranged from 3.8 mg/L to 28.8 mg/L.

Table 2

Classification of substances according to their EC50 value
(Adopted from EU-Directive 93/67/EEC [23])

Concentration Classes
<1mg/L Very to aquatic life
1-10 mg/L Toxic to aquatic life
10-100 mg/L Harmful to aquatic life

ECsy value considering as a toxic to aquatic organisms were detected for azithromycin,
sulfamethoxazole and oxytetracycline. Sulfamethoxazole showed the highest toxicity with ECso = 3.67 mg/L.
Azithromycin showed less toxicity in comparison with other substances, its ECs, was 28.77 mg/L.
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Effect concentration EC50, mg/L

APIs — active pharmaceutical compounds; ECsy — half maximal effective concentration;
CLM — clarithromycin; OXT — oxytetracycline hydrochloride;
SLM — sulfamethoxazole; AZM — azithromycin; AMX — amoxicillin

Figure. The comparison of effect concentration parameters of five antibiotics (p < 0.001)
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Discussion

The results of growth inhibition test showed that Lemna minor is sensitive to antibiotics. In most cases,
ECs, values were lower than 10 mg/L, which was considered as toxic to aquatic organisms. The selected
compounds in the present study were detected in various concentration around the world. For instance,
sulfamethoxazole was detected in range of 0.05-0.09 png/L concentration in effluents of European countries
[24]. The concentration of azithromycin was found in Germany surface water and ranged from few ng/L to
13 ng/L [25]. The high concentration (2.20 pg/L) of oxytetracycline was detected in China [26]. Amoxicillin
was also found in high concentration above 70 ng/L to 300 ng/L in South Wales of the UK [27]. Clarithro-
mycin concentration in Glatt river in Switzerland reached 75 ng/L [28].

In most cases the following antibiotics showed toxicity to aquatic environment in previous studies. Pan
et al. [9] investigation showed that amoxicillin had a toxic effect on the photosystem II of Syrechocystis sp
and inhibit the transport of donor side and acceptor side. Sulfamethoxazole has a toxic effect to Gram-
negative bacterium P.putida, its half maximal inhibition concentration (ICsy) was 256 ug/L [29]. Pro et al.
[30] found that oxytetracycline is toxic to Lemna minor in concentration 4.92 mg/L. Cleuvers [31] study of
Lemna species to various active pharmaceutical ingredients such as carbamazepine, diclofenac, naproxen,
ibuprofen, metformin, propranolol and metoprolol, showed that it is very sensitive test species, its ECsy val-
ues was around 7.5-320 mg/L. Furthermore, higher plants Lemna was sensitive to five compounds of sul-
fonylurea herbicides [32]. Orvos et al. [33] study states that triclosan can have impact on higher plant species
as Lemna. Sulfamethoxazole was the most toxic antibiotic to Lemna species in various studies, as its ECs
ranged from 146 to 7800 ug/L [34].

All those mentioned above compounds were included to the European Union (EU) watch list. EU watch
list is the technical report that presents data on concentration of chemicals which pollute aquatic environ-
ment. The key objective of this report is to detect substances that can pollute the environment and put them
in the list of under regulation of Water Framework Directive [35].

In conclusion, antibiotics cause toxicity to aquatic environment. Their effect to microorganisms are un-
predictable. Including the fact that the consumption of pharmaceuticals in Kazakhstan is growing, tt is rec-
ommended to conduct further studies with other aquatic species as daphnia, algae in order to assess the toxic
effects of antibiotics.
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B.H. Ay6akupoBa, A.b.A. bokcan, P.P. belicenoa

AHTHOMOTHUKTAPABIH Killli 0aJAbIpIIenTepre
(Lemna minor) yJ1bUIBIFbIH 3€PTTEY

Makanana aMOKCHLIMJUIMH, KJIAPUTPOMHIMH, a3UTPOMMIMH, CyJIb()aMETOKCAa30] XOHE OKCHTETPALUKINH
THAPOXJIOPU/I aHTHOMOTUKTAPABIH Lemna minor Kiuii 6aiapipiiebine yIbUIbIFbI 3ePTTEITSH FBUIBIMH KYMBIC
HOTIKeNepl kepceTireH. JKYMBICTBIH MakKcaThl — 3epTTeleTiH (apMaleBTHKAIBIK NpenapaTTapIbH Killi
OanmpIpIIen ecyiHe TOKCHKAJBIK ocepiH Oaranay. AMOKCHIIWIUIMH, KIAPUTPOMHIMH, a3UTPOMHUIIMH,
CyNb(haMeTOKCa30JI KHE THAPOXIOPU OKCUTETPAUKIMHHIH OCBl OCIMAIKKE >KapThlUIall MaKCHMAIIIBI dcep
eTy KoHIeHTpanwmscel 27.8, 15.29, 28.77, 3.67 xone 13.51 wMr/n HoTIXKeNepiHe colikec OONIbl. 3epTTey
HOTIOKenepi OoWblHIIA Lemna minor Oapiblk 3epTTENreH 3aTTapra Ce3IMTANIBIFbl JKOFAphl, anaina
cynbdameTokcason Kimn Oangpipinebine eH yibl aHTHOMOTHK Ooibin Tabbuiabl. Kasipri ke3me Oy 3eprrey
o3ekTi, ce0ebi amamaap aHTHOMOTHUKTEpHi YJIKeH Kesemie TyThiHagsl. OHBIH Medmiepi OeTkell cyiapna
Ke3Jlece/ll KOHEe OJIap/iblH KOpLIaFraH OpTa MEH Tipi ar3aimapra ocepi i ToJbiFbIMEH 3eprrenmereH. COHFbI
3epTTeyiep HOTWXKeNepiHe Colikec, aHTHOHMOTHUKTAPABIH Cy MHKpOAr3alapblHa JKaFbIMCBHI3 ocepi JoJIeNIeHiI
JKATBIP.

Kinm ceo30ep: aHTHOMOTHKTap, Kimm OalmbIpIIeN, SKOTOKCHKOJOTHUS, aMOKCHIWUINH, KJIApPUTPOMHUIIVH,
A3UTPOMUIINH, CYJIb(haMeTOKCa30JI, OKCUTETPAUKIINH THAPOXJIOPHAi, OeTKi cymap.
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HN3ydyeHHe TOKCHMYECKOTO BO3/IEHCTBHUS HA POCT PSACKH MaJioll (Lemna minor)

JlaHHas CTAThs SBISICTCS PE3yIbTATOM HCCIEHNOBAHUN IKOTOKCHKOJIOTUIECKOTO BO3ACHCTBHS MSTH aHTHOHO-
THKOB, TAKUX KaK aMOKCHIWJUIMH, KIaPUTPOMHUIMH, a3UTPOMHIUH, CYIb(haMeToKca30Ia U THAPOXIOPHUI OK-
CUTETpaIMKINHA, Ha POCT PSCKH Majoi Lemna minor. 1lenbio qaHHbIA paboTH OBLIO ONpeneeHie TOKCHIe-
CKOTO BO3/EHCTBHS JNAaHHBIX (hapMaleBTHUECKHUX IIPENapaToB Ha POCT PSACKH Majoi. BeliBieHo, 4TO MOIYy-
MakcuManbHas ddexTrBHas KOHIeHTpauus Obuta paBua 27.8, 15.29, 28.77, 3.67 u 13.51 mr/n mis amokcu-
LMJUIMHA, KIApPUTPOMULIMHA, a3UTPOMUIIMHA, CYJIb()aMeToKca30i1a ¥ T'HAPOXIOPHA OKCUTETPALMKIINHA COOT-
BETCTBEHHO. Ha ceropHsmHuil 1eHb 10N yIOTPEeOIISIOT aHTHOMOTHKY B OOJIBIIOM KOJIMYECTBe. Pe3ynbTaThl
UCCIICZIOBAHMUS TTOKA3aJIN BBICOKYIO YyBCTBUTEIIBHOCTh Lemna minor KO BCEM HCCIEAYEMbIM BEIIECTBaM, O]
HaKo cyib(aMeTokca3osl oKasajics HamboJiee TOKCHYHBIM M3 HCCIIENyeMBIX aHTHOMOTHKOB. B HacTosiee
BpeMs IaHHOE HCCIIeIOBaHHE OCOOCHHO aKTyaslbHO, IOCKOJIBKY aHTHOMOTHKM ObUIM OOHapy)XEHBI Ha IO-
BEPXHOCTHBIX BOJIAX U MX BIIMSHHE HA OKPYXKAIOIIYIO CPey ¥ KHBbIC OPTaHU3MBI ellle He 10 KOHIa H3y4IeHO.
HenaBrue nccnenoBaHus IOKa3bIBAIOT, YTO B OOJBIIMHCTBE CIIy9aeB OHU BO3AEHCTBYIOT HEOIArONPHUSTHO HA
BOZIHbIE MUKPOOPTaHU3MBI.

Kniouesvie cnosa: anTUONOTHKH, PSACKA Masias, SKOTOKCUKOJIOTHUsI, aMOKCHUIUIUIMH, KIApUTPOMULIMH, a3UTPO-
MHIHH, CyIb(aMeTOKCa3011, THAPOXIOPH]] OKCUTETPALUKIIHHA, TTOBEPXHOCTHBIE BOJBL
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OueHKa IKOJOrHYeCKOr0 PUCKa VISl HACeJeHHUs MPOMBIIIJIEHHOT0 LIEeHTPa
BbIOPOCOB B BO31YLIHbII 0acceilH MpeaNPUATHS 10 NepepadoTKe MpamMopa

CocrostHHE 310pOBbS MOIYJLIINH CYIIECTBEHHO MEHSETCS I10]] BO3ACHCTBAEM IIPUPOJHBIX U aHTPOIIOT€HHBIX
(axTopoB okpyxkaromeil cpensl. OCHOBHBIM HCTOYHHUKOM 3arps3HEHUSI OKPYXKAIOMIEH Cpembl SIBIISTFOTCS
KPYITHBIC MPEIPUATHS METATYPTHH, TEIUIOHEPIeTHKH, YroJdbHOH MPOMBIIIICHHOCTH, HO B PSJie ClIydacB
JIOKAJIbHOE BO3/ICHCTBHE Ha 3arpsi3HEHHE aTMOC(HEPHOTo BO3yXa M BOJbI OKA3bIBAIOT MPEANPUITHS MECTHOH
HPOMBIIUICHHOCTH. B cTaThe NMpoBe/ieHa OlEHKa SKOJIOIMYECKOr0 PHCKA, CBA3aHHOTO ¢ BBIOPOCAMU B BO3-
JYLIHBIA OacceliH 3arps3HAIONIMX BELIECTB NMpPEANPHUATHEM IO NepepaboTKe Mpamopa, PacloOokKEHHBIM
BOJM3M XWJIBIX KBapTajoB I. HOBOKy3HeIka — NPOMBINUICHHOTO IeHTpa 3amaxHoit Cubupu. Onpenenen
YIETMBHBIN BeC KaXJOr0 KOMIOHEHTa SMHCCHU B aTMOC(EpHEIH BO3AyX B MHAEKCAX ONACHOCTH. BBIIBIEHBI
PHCKH UISL 370POBbsI HACENICHUs, CBSI3aHHBIE C MHIPEIHMEHTaMH BBIOPOCOB INPEATPUSTHS IO HepepaboTke
MpaMmopa: pUCK XpOHMYECKOH WHTOKCHKAIUH, KaHIIEPOTCHHBIH PHCK. YCTaHOBIEH BKIAJ KaXIOTO 3arpss-
HSIOILETO BEIECTBA KaK B PUCKE KaHLEPOTeHHON ONACHOCTH, TaK U B HEKaHIIEPOIeHHOM pucke. Takum obpa-
30M, HaJIMYME CKOHLCHTPUPOBAHHBIX Ha OIPAHMYCHHOH TEPPUTOPHHU CTALHOHAPHBIX HCTOYHHKOB, BHIOpACHI-
BAIOIINX B3BEIICHHBIC 1 TOKCHYHBIC BELIECTBA B aTMOChepy, ABIIETCS (PaKTOPOM 3arps3HEHHS] BO3/LYIIHOTO
OacceiiHa sMHUCCUSIMH MpaMopriepepabarbiBatoiiell padprKu, KOTOPbIE OKa3bIBAIOT JIOKAIBHOE BO3JEHCTBIE
Ha ()OpMHUpOBaHUE OOIIETO a9POTEHHOTO PHCKA JUIS 30pOBbs HaceeHus . HoBoky3Henka.

Knrouegvie cnosa: nHAeKe OIIaCHOCTH, PUCK XpOHPI‘IeCKOﬁ HMHTOKCHUKAIUH, KaHHepOFeHHLIfI PHUCK, B3BCIICH-
HBIC 1 TOKCUYHBIC BCUICCTBA.

CocTosiHME 370pOBbS MOIYJISAIUN CYIIECTBEHHO MEHIETCA O] BO3ACHCTBUEM MPHUPOIHBIX M aHTPOIIO-
TCHHBIX (PAKTOPOB OKPYIKAIOIICH Cpeibl U OMOJIOrHYecKUX ocobeHHOocTel momyssnuu [1]. Cpear OCHOBHBIX
HaIpaBJICHUIN MPAKTUYECKOTO HCIONB30BAHUS OLIEHKH PUCKA MPU BO3ACUCTBUM XMMHUYECKHX BEIIECTB, 3a-
TPS3HSIONINX OKPY)KAIOIIYIO Cpexy, 0co00€ 3HAUYEHHE WMEET PaH)KMPOBAHHWE TEPPUTOPHI MO YPOBHSIM 3a-
IPSI3HCHUS U OMACHOCTH JUIS 3/I0POBbs HACEJICHUS Ha JIIOOOM YPOBHE aJIMUHUCTPATHUBHOIO JeieHUus [2].
OCHOBHBIM HCTOYHUKOM 3arpsi3HEHUS] OKPYKAIOIIEH CPeibl SBISIFOTCS KPYIHBIE TPEATPUSATHS METaLTyPIHH,
TEIUIOHEPTETUKH, YTOJIBHON MPOMBIIIIEHHOCTH, HO B PAE CIy4daeB JIOKATHHOE BO3/IECHCTBHE HA 3arpsi3He-
HHE aTMOC(EepPHOrO BO3IyXa W BOJBI OKA3BIBAIOT MPEANPHUSATHS MECTHOHN (CTPOUTEIHHOH, JETKOH, THIIEBO)
MPOMBINUICHHOCTH. Llenbio Halero uccueoBaHus SBISETCS OIICHKA SKOJIOTHYECKOTO PUCKA, CBSI3aHHOTO C
BBIOpOCAMHU B BO3MYIITHBIA OacCEeiH 3arps3HSAIOMINX BEIIECTB MpaMopriepepabareiBaromeii padpuku, pacmo-
nararormeiicss B Op/DKOHUKUI3EBCKOM paiioHe T. HoBOKy3HEIka — IIEHTpa YePHON METALTyprUH 3araHou
Cubupu. OCHOBHOHM BHJ IEATSILHOCTH TAHHOTO MPEATNPUATHS — HU3TOTOBJICHUC M3/ICTHI U3 HATypaIbHOTO
KaMHSI JUIS Hapy>KHOUM OOJIMIIOBKH (pacaioB, BHyTPEHHEH OT/IEJIKH TOMEILICHUIHA.

Mamepuanvt u memoost

B paGoTe 1o OIeHKe IKOJIOTHYECKOT0 PUCKA OT TMPEANPHUSATHS 110 IepepaboTke MpaMopa HaMH HUCTIONb-
30BaJICSl TOM TMPEACIHHO JOMYCTHUMBIX BBIOPOCOB 3TOr0 MpOMBbIIuIeHHOTo oO0bekta (Tom I1/IB). Tom I1/IB
COJICP)KUT CIEYIONINE XapaKTEPUCTHKH TMPOMBIIUICHHOTO MPEANPHUITHS: KOJHYECTBO U HAUMCHOBAHUE HC-
TOYHHKOB BHIOPOCOB 3arps3HSIONIMX BEHIECTB B aTMOC(EpHBIH BO3IYX, BHICOTA M TUAMETP ITHX HCTOYHHU-
KOB, CKOPOCTb BBIXOJ/Ia Ta30BO3/YIITHONH CMECH U3 YCThs UCTOYHUKA, TEMIIEPATypa OTXOMASAIINX Ta30B, a TaK-
e Macca BBIOPOCOB KaXJIOTO M3 TOKCHYHBIX BEIECTB, BRIPRKEHHAs! KaK B TOHHAX B I'OJl, TAK U B IpaMMax
B CEKYH/y. Y CTaHaBIIHMBAJCS YACIbHBIH BEC OTIEIHHBIX HCTOYHUKOB MPEANPHATHS B BHIOPOCAX OCHOBHBIX
B3BEIICHHBIX U TOKCUYHBIX BEIECTB, & TAKIKE WHICKC CPABHUTEIBHON OMACHOCTH BHIOPOCOB [3]. DTH moKa-
3aTey IMO3BOJISIOT MPOBECTH WICHTU(UKAIMIO OCHOBHBIX UCTOYHHKOB OITACHOCTU W BBIICIUTH Hauboee
omacHbIe (MPHOPUTETHHIE) BEIIECTBA MJIST OIICHKU pHCKA.

OrieHKa pHUCKa, CBA3aHHOTO C PAaCYETHBIMHM KOHICHTPAIMSIMH aTMOC(HEpPHBIX TpUMece, MPOBOIUIACH
Ha OCHOBE PacueTOB MaKCHUMAIIbHBIX M CPETHETOMOBBIX KOHIIEHTPAIUI C UCIIOB30BaHUEM YHU(DHUIIMPOBAH-
HOHM TIporpaMMBbI pacdeTa 3arps3HeHus atMochepsl «Ikonor» (BapuaHT «ba3oBbiii», Bepcus 3.0). Moxens
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«DKOJIOT» TO3BOJISIET PACCUNTATh MPU3EMHBIC KOHIIGHTPAIIUU 3arPs3HSIONIMX BEIIECTB B aTMOC(eEpe B COOT-
BETCTBUH ¢ «MeToInKOl pacdera KOHIIEHTPALWi B aTMOC(EpHOM BO3IyXe BPEIHBIX BEIIECTB, COIEpXkKa-
ITUXCS B BRIOpOCax MPOMBIIIICHHBIX pennpusatuii (OHJ1-86)».

s moaHOro MpeACTaBlICHUS O PACIPOCTPAHCHUH U BO3ACHCTBUU MpUMECEH, MOCTYHAIOIINX OT Mpe-
MPUATHSI TI0 TIepepaboTKke MpamMopa B BO3AYIIHBIN OacceliH ropojia, BLIOpaHbl KOHTPOJILHBIE TOYKU B pa3-
HBIX paifoHax ropoja. [lepedeHs TodueK BO3IEHCTBUS KOHIICHTPAITHH, CBSI3aHHBIX C BRIOPOCAME paccMaTpH-
BaeMOTO MPEANPUATHS, IPUBEJICH B TadmIe 1.

Taonuma 1

KoopauHaTsl Touek BO3/AeiicTBUS KOHIEHTPALUA

Ne TBK Iupora Jonrora Paiion ropona Muxkpopaiion
(rpamyc u cekyHbl) |(rpafyc U CEKyHJbI) ropona

1 53°44' ¢. m1. 87°07' B. 1. KyiiObimeBckuii IIpuBoK3anbHas TIOIMAIb
2 53°47' c. m. 87°20' B. 1. OpIKOHUKUI3EBCKUN benbie noma
3 53°46’ c. 11 87°17' B. 1. OpAKOHUKUI3EBCKUN HogobaiinaeBckuii
4 53°46' c. m. 87°12'B. 1. Ky3nenxuit ITnomans JleHnHa
5 53°45' c. m. 87°09'B. 1. IlenTpanpHblit upk
6 53°45' c. m. 87°07'B. 1. IlenTpanpHblit Hpamreatp
7 53°45' c. . 87°05' B. 1. KyiiObimeBckuii MamzaBog
8 53°49' c. m. 87°10'B. 1. 3aBoackoi Bepéska
9 53°53'c. mL. 87°07'B. 1. HoBounsuuckuit ABHaTOpOB

ITepexom oT MakcHMMaJbHBIX PACUSTHBIX KOHIEHTPAIM aTMOC(EPHBIX MPUMECEH K CPEIHEr0J0BBIM
KOHIICHTPAIWSIM OCYIIECTBIISUICS TIPY TIOMOIIM pacueTHOro 010ka «CpenHuey, BXOIAIIETO B COCTaB MOJICITH
«Qxomory. JlaHHBIN pacueTHBIN OJIOK CITY>KHT JUIsI OMPEISIICHUS OCPEAHCHHBIX 32 [UTHTEIBHBINA EPUOT KOH-
LEHTPAIUI 3arps3HIONINX BEIIECTB. Pe3yabTaToM SBUINCH BRIYMCIICHHBIC IS KaXA0H U3 9 TOUYEK BO3ICH-
CTBHSI MAKCHMAJIBHBIC W CPEIHETOJI0BbIC KOHIICHTpPAIMH aTMOC(QEPHBIX TpUMecel, MMIUTUIUPOBAHHBIC C
BBIOpPOCaMHU pacCMaTPUBAEMOTO MPEIPUSITHS.

st pacuera 3PeKTOB, CBA3aHHBIX C JIUTEIHHBIM (XPOHHUYSCKUM) BO3JCHCTBHEM BEIECTB, 3arpsi3-
HSIOIUX BO3TyX, UCTIOIB30BAJIaCh HHPOPMAIIUS 00 X CPEIHETOOBBIX KOHIICHTpanuix. B ciaydae skcrepu-
MEHTaJIBHOTO OOOCHOBAaHWM HOPMATHBOB IPENEIBHOTO COJCPKaHUSI BPEIHBIX MPHUMeEceil B aTMOochepHOM
Bo3ayxe MO 3(P(EeKTy XpPOHWYECKOro BO3ACUCTBUS MareMarudeckas o0paboTka pe3ysbTaTOB CTPOHUTCS
IO TIPUHIIAITY OTPEIEICHUS 3aBUCUMOCTH «KOHIICHTpanus—BpeMs—ddex. [Ipu HopMupoBaHuH npumecen
aTMOC(EpHOro BO3IyXa NMPUHUMAIKCH 3HaYeHHS Koddduimenra 3amaca (K,) B 3aBHCHMOCTH OT Kiacca
OTIACHOCTH: IS BemmiecTB 1 kiracca — Ha ypoBHe 7,5; 2 ximacca — 6; 3 xmacca — 4,5 n 4 kmacca — 3.
[Tpu xpoHUYECKOM BO3ICHCTBUU MPUMECH HA YPOBHE MOPOTOBOM KOHIICHTpAIMK (103bI) PUCK MPOSBICHHS
HecTeUpUecKux Tokcrueckux 3ddexroB cocrabnsier 16 % (wmu 0,16, eciu ero BhIpaxkaTh B JAOJAX CIH-
HUIIBI) [4]. YpaBHEHHUE pacyeTa pucka XpOHHUECKONH MHTOKCHUKAIINA UMEET BU]T

R=1-exp (In(0,84) x C/ (IIJK x K,)),
rae C — cpeHero1oBasi KOHIICHTPAITUs BEIIEeCTBA, OKa3hIBAIOIIAsl BO3/ICHCTBIE HA OPTaHU3M YeJIOBEKa.

JIIisl OLeHKHM prCKa KOMOMHUPOBAHHOTO JICWCTBHS HECKOJBKHUX 3arps3HUTENCH B COOTBETCTBUU C Tpa-
BUJIOM YMHOXCHHS BEPOSITHOCTEH MTPUMEHseTCs (hopMyJia, TJie B KAYECTBE MHOXKHUTES BBICTYIIAIOT HE BEJIH-
YHHBI PUCKa 3/IOPOBBIO, a 3HAYCHHUS, XaPAKTEPU3YIOIIHE BEPOSATHOCTh €r0 OTCYTCTBUS:

Repe =1 - (1-Ry) % (1-Ry) * (1-R3) *...x (I-R,),
rae R.,, — PUCK KOMOMHMPOBAHHOTO AECWCTBHUSA MpuMecei; R)...R, — PHUCK INEWCTBUSA KaXIOW OTAEIHHOMN
MPUMECH.

KoadduimenTsl omacHOCTH KOHIICHTPAIHA PACCUUTHIBAIIUCH OTAEIBHO MO KOKIOMY BEUIECTBY B KaXK-
noi pacdyetHoil Touke. KoadduimeHT onacHOCTH IpeaCcTaBiIsIeT cO00H KpaTHOCTh pe(EepeHTHON KOHIICH-
Tpalyu JJIi OCTPOTO HIIM XPOHHYECKOTO BO3JICHCTBHS OT MaKCUMAIIBHON WM CPETHETOOBOM PacyeTHOM
KOHIICHTPAIIMA TOKCUYHOTO BEIIIECTBA B MPU3EMHOM CJIO€ BO3MyXa. MIHIEKC OMAacHOCTH SIBISCTCS CyMMAIueh
KO3 QHUIIMEHTOB OMTACHOCTH OT OTACIHHBIX 3arps3HSIONUX BellecTB. KaHIeporeHHbIi prcK ycTaHaBIUBAIICS
KaK JIOTOJIHUTEINIEHBIN, IT0 CPABHEHUIO ¢ (JOHOM, PUCK ISl MHAWBUIYyMa 3a00J€Th pAKOM B TCUCHHE JKHU3HH
MPHU BO3JICHCTBUY MHIPEIUCHTOB AMHUCCUN MPEINPUATUS TI0 TiepepaboTke MpaMmopa. PacdeT MHIMBUyaTb-
HOT'O WHTAIAIMOHHOTO KaHIIEPOT€HHOTO PUCKA OCYIIECTBISIICS B 3aBUCUMOCTH OT CJICIYIONINX TapaMeTpOB:
CpEIHEro/IoBasi pacueTHasi KOHIICHTpAIMs KaHIEPOTEHHOTO BEIECTBA B MPH3EMHOM CJIOE BO3IyXa, CyTOY-
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HBIH 00BEM JIBIXaHHS U BEC Tela CPEIHECTATUCTHUYCCKOTO MHIUBHIYYyMa, (aKTOP-TIOTCHIIHAT KaHIICPOTeH-
Horo 3dekra.

Pesyﬂbmam bl UCCTICO0BAHUS

[IpoBenena maeHTHU(UKALMSA OMACHOCTH BBHIOPOCOB B BO3AYIIHBIN OacceiiH OT MpamoprepepadaThl-
Batonield gadpuku. Ha Teppuropum paccMaTpHBaeMOro MPEINPHUSATHS PACIOI0KEHO 6 OpraHW30BaHHBIX
CTaIlMOHAPHBIX UCTOYHHUKOB BHIOPOCOB. J[aHHBIE MCTOYHHUKHN DMUCCHH XapaKTepU3YIOTCS CIEAYIOUINMH Ia-
pamMeTpamu: BbICOTa UCTOYHUKA — OT 3,2 M 10 11 M; auametp uctounuka — ot 0,6 m 1o 3,0 M; ckopocTh
BBIXOJ/Ia Ta30BO3AYIIHON cMecH U3 ycThs — 1,5 M/c; Temmeparypa OTXOASIIEH Ta30BO3IyITHON CMECH —
25 °C. OmacHast CKOPOCTb BETpa MO BCEM HCTOYHHKAM BHIOPOCOB MpamopriepepabaTsiBaromeii Ghabpuku co-
craBuia 2,8 M/c. CymmapHasi BajoBas SMUCCHS B BO3IYIIHBIA OacCEeiH ropoja, CBA3aHHas ¢ QYHKIIHOHUPO-
BaHUEM MPEINPUATHS, cocTaBiseT 655,0 kr/rox (1o OpraHU30BaHHBIM UCTOYHHKAM), B TOM YHCJIC B3BCIICH-
HBIX BEIIECTB C COJepKaHHeM JTuokcuaa kpemHus menee 20 % — 440,0 kr/roxa, MbUIM HEOPTaHHUYECKON
(comepxkanne SiO, — 20-70 %) — 172,0 kr/roxa. Iloka3arens ynenbHOW 3MUCCHU B3BEUICHHBIX BEIECTB
cocrasisier 0,072 r/c; e Heoprannieckoit — 0,255 r/c; okcuna yrnepona — 0,127 r/c; 6enszuna — 0,016 r/c.
CyMMapHBIi WHAEKC OMAacHOCTH BHIOPOCOB MpamoprepepadatsiBatomiell ¢abpuku omnpeaeneH kak 481,6.
Jannoe 6e3pa3MepHOe 3HaYeHHE BO3MOKHO CPAaBHUBATh C AHAJOTHYHBIMH WHIEKCAMHU, IMOJYYEHHBIMU IS
(haOprK aHAJOTMYHOTO THIIA, PACIIOJIOKECHHBIX Ha APYTUX TEPPUTOPHUSIX M OCHAINEHHBIX OTIMYHBIMU OT pac-
CMaTPUBAEMOTr0 TMPEINPUATHS TPOMBIIUICHHBIM OOOPYJOBaHUEM UM CHCTEMaMH IIbUIC- U Ta300YHCTKH.
VY aenbHBIN BeC B3BEIICHHBIX BEUIECTB B CyMMapHOM HHIEKCE OMacHOCTH cocTasisieT 43,16 %; mapranma —
34,29 %; npiu Heopranudeckot — 21,94 %. Y nenpHBIN BeCc KaXI0T0 U3 OCTABIIUXCS KOMIIOHEHTOB dMHC-
cuii MpamoprepepabaTsiBaroieii padpuku He npesbimaeT 1 %.

YcTaHOBJIEH PUCK XPOHUYESCKOW MHTOKCUKAIIUH, MMIUIAIIMPOBAHHBIA C BRIOpOCAMHU B BO3IYITHBIN Oac-
ceiin . HoBOKy3HeIIKa CTAaIlMOHAPHBIMU HCTOYHHKAMH TIPEATIPUATHS TI0 TIepepadoTke Mpamopa (Tadim. 2).
OreHka prCKa XPOHUYECKOW MHTOKCUKAIUY TPOBOUTCS MCXOS M3 allPHOPHOTO YTBEPKIACHHS O TOM, YTO
YEIIOBEK B HANPSHKCHHON SKOJIIOTUYECKON CHUTYalluu IMOJ JCHCTBUEM XMMUYECKUX 3arpsA3HEHU YyBCTBYET
cebst TMCKOM(OPTHO M TPH 3TOM BKIIOYAETCS €0 aJanTalMOHHO-TPUCTIOCOOUTENbHBIN MexaHm3M. [lmm-
TEJIhHOE HANPSDKEHUE 3TOTO MEXaHH3Ma BEJCT K TMOSBICHUIO CTPECCOPHBIX PEaKIUi, YBEITHUEHHUIO COJIEpiKa-
HUSl CBOOOJIHBIX PAJMKAJIOB B OpPTraHW3ME W, B HTOTC, K BOSHUKHOBEHHUIO TOT'O WM MHOTO MAaTOJIOTHYECKOTO
COCTOSIHHSI XpOHHYECKOTO XapaKTepa.

Tabnuma 2

Puck XxpoHHYecKOii HHTOKCUKAIIUM 10 TOYKAM BO3/1eiicTBUSA (10JIM eIMHUIIbI)

Touku BO3/IEHCTBUS KOHIIEHTpAIUi
Tpecs 1 2 3 4 5 6 7 8 9
Twkenesa 4,90x | 2,14 2,84x 8,59 5,8x 5,06% 4,39x 5,72 3,35x%
TPHOKCH 10”7 10 10° 107 107 107 107 107 107
Maprasuen 2,94x | 1,28x 1,71x 5,15x% 3,48x 3,03 2,63% 3,43x 2,01x
107 10°¢ 10°¢ 107 107 107 107 107 107
DTOPUCTHIH 2,94x | 1,28x 1,71x 5,15x% 3,48x 3,03 2,63% 3,43x 2,01%
BOZIOPOJ 107 107 107 107 107 107 107 107 10°®
Oxcnp azora 5,10 | 2,44x 3,37 9,14x 5,86 5,28x 4,56 5,99x 3,46x%
10°¢ 107 107 10°¢ 10°¢ 10°¢ 10°¢ 10°¢ 10°¢
Jmokenp ceper | 1,12x | 5,37x 7,42 2,01% 1,29x 1,16 1,00% 1,32x 7,61
10® 10 10 10 10 10 10 10 10°
Oxcun yriaepo- | 1,07x | 5,12x 7,07x 1,92x 1,23% 1,11x 9,56 1,26 7,25x%
1a 10°¢ 10°¢ 10°¢ 10°¢ 10°¢ 10°¢ 107 10°¢ 107
Bensuu 1,35% | 6,44x 8,90 2,41 1,55x% 1,39x 1,20 1,58x 9,13x
107 107 107 107 107 107 107 107 107
B3Bemennnie 8,22x 1,23% 1,64x 4,95x% 3,34x 2,91x 2,53x% 3,29x 1,93x
BeLECTBA 107 107 107 10°¢ 10°¢ 10°¢ 10°¢ 10°¢ 10°¢
IbLb 2,00x | 4,70% 6,26 1,66% 1,28x 1,11x 9,65x 1,26x% 7,36%
HEOPTaHH- 10° 10° 10° 10° 10° 10° 10° 10° 10°
YyeCKas
CymMMapHoO 9,95x | 9,31x 1,25x% 3,42 2,43x% 2,14x 1,85x 2,42 1,41%
10°¢ 107 10 107 107 107 107 107 107

Cepusi «Bbronorusi.MeanuuHa.leorpadms». Ne 1(85)/2017 23



M.A. Mykawesa, B.[l. Cypxukos, [1.B. CypxunkoB

CymMapHOe 3HAYeHHE PUCKA XPOHUYSCKON WHTOKCUKAIIMH, CBSI3aHHOTO C SMUCCHSIMH OT MpamopIrepe-
pabareiBaromeii Gadpuku, onpeneeHo B npexenax ot 9,95x10° xo 1,25x10™ (B 3aBHCHMOCTH OT 30HBI BO3-
NeHCTBUS HA TEPPUTOPUH TOPO/a). MaKcHMalbHbIE 3HAYCHHS prcKa peructpupyiotes B TBK Ne 3 (1,25%x107),
pacnonoxennoii B HoBoGaiiaesckoM Mukpopaiione ropoaa, u B TBK Ne 2 (9,31x10°) — B OpmkoHHKH-
3eBCKOM paiione. MUHUMaIbHbIe 3Ha4eHns otMedatorest B TBK Ne 1 (9,95x10%) — KyiiGblineBckuii paifom;
B TBK Ne 9 (1,41x107°) — HoBomnbHHCKHiT paifoH. B (pOpMHUPOBAHHH PHCKa XPOHHYECKON MHTOKCUKAIIII
JUsl HacesdeHus T. HoBOKy3HeIKa OT BBIOPOCOB paccMaTpUBACMOTO MPEIINPUSATHS HAUOOJBIIYIO OMAaCHOCTH
MPEJICTaBIISIeT MbUIh HeopraHmueckas — ¢ koHneHTpanueiior 20,07 % mo 62,31 % (B 3aBUCHMOCTH OT 30HBI
BozzeiicTBus). ITokazaTens okcuma azota — ot 13,43 % mo 51,27 %; B3BemeHHBIX BemecTB — 8,27—16,35 %;
okcupa yriaepoga — 2,82—10,75 %; mapranma — 1,36-2,95 %.

WHaexc onacHOCTH KOHIICHTPALUN, WHAYIUPYEMBIX BbIOpOCAMU MPENNPHUSITUS 10 MepepadoTKe Mpa-
MoOpa, IO TOYKaM BO3ICHCTBHUS YCTAHOBJICH B IpEIEiIax OT 2,68x10™* o 2,6x107; 3HaueHus uHmeKca He
MIPEBBIIIAIOT PHUEMIIEMOTO YPOBHSA, paBHoro 1. Hambomnee kputuieckuMu opraHaMy ¥ CHCTEMaMH OpPTaHU3-
Ma YeJIOBEKa, IOJBEPKESHHBIMU BO3/ICHCTBUIO B3BEIICHHBIX U TOKCHYHBIX KOMIIOHCHTOB BEIOPOCOB, SIBIISIFOT-
Csl OpraHbl JbIXaHWA (MHACKC OMacHOCTH 2,68x 10%-2,6x 10'3), MMMYHHasi cucTeMa (MHIEKC OMAacHOCTH
1,52x10*-1,91x107), mentpambHass HepBHas cuctema (9,77x107°-5,69x10), kpoBeHOCHas cucTeMa
(1,88x107-1,24x10™).

B oTnnume oT XUMHUYECKUX BEIIECTB, OKA3bIBAIONINX OOIIETOKCUYECKOE JICHCTBHE, OIEHKA PUCKA BO3-
JICWCTBUS KaHIIEPOTEHOB HE MOXKET 0a3UpOBaThCS Ha BEMYMHAX IMOPOTOBBIX JI03 M KOHIeHTparnuid. Cuura-
eTcs, YTO Jiaxke HEeOOIBIIOe YHCIO MOJIEKYN XUMHUYECKOTO COCIMHEHHUS] CIIOCOOHO BhI3BATH M3MECHEHHUSI
B SMHUYHON KJICTKE C MOCIEAYIONICH HEKOHTPOIUPYEMON KISTOYHOH mposudepanueii u pa3BUTHEM B OT-
JENTbHBIA TIePHOJ TOCe BO3ACHCTBHA KIMHUYECKUX MPU3HAKOB 3JI0KAYEeCTBEHHBIX HOBOOOpa3oBaHUil. 3Ha-
YeHHS] HHIUBUAYAIBHOTO WHTATSIIMOHHOTO KaHIIEPOTEHHOTO PUCKA, MMILTUIIMPOBAHHOTO C BEIOpOocaMu OeH-
3WHA CTAI[MOHAPHBEIMYU HCTOYHUKAMHU MpaMmopIiiepepadateiBaroniei hadpukwu, 11 HaceneHus T. HoBoky3Hen-
Ka IpuBeACHBI B Tabmuie 3.

Tabnuma 3
Iloxku3HEeHHbIH KaHLIEPOTeHHbIN PUCK (T0JM eTMHUIIbI)

Tpimech Touku BO3IEHCTBUSI KOHIICHTPAM
1 2 3 4 5 6 7 8 9
Bemsun 9, 1_9](>)< 4,4(_)9>< 6,0?9>< 1,61X 1,0§9>< 9,5_1](>)< 8,2_11(>)< 1,0?_39X 6,2_310X
10 10 10 10 10 10 10 10 10

KaHLeporeHHblil PUCK B KOHTPONBHBIX TOYKAX COCTABMI 3HAYeHMs B mpexenax oT 6,23x107° mo
6,07x10°. MakcumaibHbIii ypoBeHb pucka ormedaercs B TBK Ne 3 (HoBoGaiimaeBckuii MHKpOpaiioH)
TBK Ne 2 (OpaxoHUKHA3EBCKUH paiioH); MUHMUMaNbHBIN ypoBeHb — B TBK Ne 9 (HoBounbuHckuii paiion).

Takum 00pa3oM, HaJdHYMEe CKOHIIEHTPHUPOBAHHBIX HA OTPAHWYCHHON TEPPUTOPHH CTAI[MOHAPHBIX HC-
TOYHHMKOB, BHIOPACKHIBAIONINX B3BEIICHHBIC W TOKCHYHBIC BemlecTBa B arMocdepy, sBisiercs (GakropoM 3a-
IpsA3HEHHS BO3AYIIHOTO OacceliHa SMHUCCUSIMH MpaMopriepepadaTsiBatomeii padpuKku, KOTOpbIE OKa3bIBAIOT
JIOKaJIbHOE BO3JEHCTBHE HA (hOpMUpOBaHUE OOIIEro a’pOreHHOTO PUCKa IS 310pOBbs HaceneHus r. HoBo-
ky3Henka. C yderoM 3arpsi3HeHHOCTH T. HOBOKy3HEIKa CKJIaabIBaeTCs CHUTYalus, KOTJa CYIIECTBYIOIINE
PHUCKH AJISl 310POBbsl BBICOKH, @ BBITOJBI OT HAYaJIbHOTO COKPALICHUS PUCKa NPEBBILIAIOT 3aTpaThl Ha MX
JOCTHKCHHE.
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OLeHKa 3KONorM4yecKkoro puckKka...

M.A. Mykamesa, B.Jl. Cypxukos, J[.B. CypxukoB

Mopmap eHey KICIMOPBLIHBIH aya 0acceiiHiHe MILIFAPIHABLIAPBIH OHEPKICINTIK
OPTAJBIK TYPFbIHAAPHI YIIIH TIyeKeJ Jdpexkecin 0araay

Koparan opTaHbIH TaOHUFU JKOHE aHTPOIIOTeH I (haKTOpJIaphl 9CepiHeH afaM JICHCayJIBIFbIHA HYKCaH KeJlesi.
Kopuaran oprta nactaHy/bIH HETi3ri Ke3i MeTayuTyprus, )KbUly dHEpreTnka, KoMip KoCilopbIHIAphl OOJIBII
tabbutazpl. COHBIMEH KaTap JKEprilikTi eHAipic Mekemenepi e arMocdepaliblk aya MEH ay[bl jacrayra
piknan ereni. Makanana HoBokysueuk kanaceiama bateic CibipaiH TYpFBIH ayAaHIapbl HHIYCTPHUSUIBIK
OpTallbIFblHA JKaKblH OpHAJACKAH MOpPMOpP OHAEY KOCIOPBIHIAAPHl JIACTAYIIBl 3aTTapiblH  ayara
IIBIFapBIHJBUIAPEIHA OalIaHBICTHl HKONOTHSJIBIK ToyeKes Jopexeci Oaramanmsl. Kayinm kepceTkimrTepiHig
ayara [IBFapblHIbUIAD OpOIp KOMIOHCHTIHIH HAKThl CalMarblH aHBIKTAy apKbUIbl OpHATBUIFaH
IIBIFApBIHBUIAPE! Kayiln HHAeKcTepi Oenrimi 6omasl. CO3BIIMANB YBITTHUIBIK XKOHE KaHIEPOTEH[l KayiliH:
OHJIEy MOPMOp KACIIOPHIH IIBIFApBIHIBUIAPHIH Kypaymisuiapra OainanblcTel HOBOKY3HENIK TYPFBIHIAPHI
JICHCAyJIBIFBIHA 3USHBI 3epTTenai. Kanneporenai kayin ToyekemiHae opOip JacTaybIIITHIH YIIECi eCenTeil,
KaHLEeporeHai emec Toyekeni Jje aHpikranraH. COHBIMEH, MOpMap OHAEY (aOpHKACBHIHBIH OpeKeTi
HOTIDKeCiHIeri aya OacceifHiHe yibl 3aTTapAbl IIBIFapy, COHAal-ak Oenriai Oip aymaxTa IIOFBIpJIAHFAaH
CTallMOHApJIBI JacTaHy Ke3znepi HoBOKy3HELK Kajgachl TYPFBIHIAPBI ICHCAYJIBIFBIHA XKAJIBI a3pOreH i Kayin
KaJIBIITACTBIPBII, TOHIIPYILI JIOKATIbi 9cep eTe/.

Kinm ce30ep: xayinTijik MHIEKCI, CO3BUIMAIIBI YJIaHy TOyeKelli, OHKOJIOTHSUIBIK TOYeKeN, CapajlaHFaH XKoHe
YIIBI 3aTTap.

M.A. Mukasheva, V.D. Surzhikov, D.V. Surzhikov

Environmental risk assessment for the population of the industrial of center
emissions in the of air pool of the enterprise for processing marble

The health status of the population changes significantly under the influence of natural and anthropogenic
factors of the environment. The main source of environmental pollution are large enterprises of metallurgy,
heat and power engineering, coal industry, but in some cases local industry has a local impact on air and wa-
ter pollution. In article spent an assessment of environmental risk associated with emissions into the air of
pollutants now processing marble, located close to residential areas in Novokuznetsk — industrial center of
Western Siberia. Installed emissions danger indices with the definition of the specific weight of each compo-
nent of the emissions into the air in the indices of danger. Determined the risk to public health, associated
with the ingredients of the enterprise emissions on processing marble: the risk of chronic toxicity, carcinogen-
ic risk. Established the contribution of each pollutant in the risk of carcinogenic danger, and in no carcinogen-
ic risk. Thus, the presence of stationary sources that concentrate suspended matter and toxic substances into
the atmosphere concentrated in a limited area is a factor of pollution of the air basin by emissions from the
marble processing plant that have a local effect on the formation of a common aerogenic risk to the health of
the population of Novokuznetsk.

Keywords: the danger index, chronic intoxication risk, cancer risk, weighted and toxic substances.
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To the study of species composition of wild relatives of cultivated plants
of floristic area Mugodzhary mountains

At the article the analysis of species composition and perspective degree of wild relatives of cultivated plants
of floristic region Mugodzhary (Aktobe region, Kazakhstan) is conducted. As results of treatment of literature
data and own field investigation is determined that the list of wild relatives of cultivated plants of present flo-
ristic region includes 123 species from 73 genera and 19 families. The most spreading families are Poaceae
(40 species), Fabaceae (18 species), Rosaceae (14 species) u Asteraceae (10 species). Among wild relatives
of cultivated plants the maximum number belonged to fodder plants — 106 species; second position belonged
to food plants — 61 species, on third position — medical plants (herbs) with 37 species. Meadow plants pre-
sented 24 species, technical plants — 20 species, vitamin plants — 13 species and decorative plants —
21 species. Among life forms are dominated perennial herbal plants. The analysis of priority of wild relatives
of cultivated plants let us to separate all plants the following: to 1* group — 25 species; to o group —
3 species; to 3™ group — 19 species; to 4™ group — 4 species; to 5™ group — 72 species.

Keywords: wild relatives of cultivated plants, Mugodzhary, floristic region, practical-useful properties,
perspective properties, flora.

Actuality. The creation of new high productive sorts of plants, used for production of high qualitative
foods and fodders, adapted for adverse environmental conditions, against diseases and vermin, needs a wide
choice of initial materials which important part are wild relatives of cultivated plants (WRCP) [1-3]. Present
times, WRCP includes not only those species which spontaneous or with participation of human took part in
forming of cultural sorts, but those plants are potential sources for selective breeding.

The last years there is the imperative necessity for preparation of WRCP list for Kazakhstan with sepa-
ration on floristic regions and geographic points, because without special investigation aimed at a thorough
inventory of economically valuable species in the Republic, it is impossible to plan activities for their protec-
tion and practical use.

So, the purpose of present study was to identify a complete list of WRCP on the territory of floristic re-
gion mountains Mugodzhary (Aktobe region), range them by life forms, extent, prospects, and economic-
term value.

Methodology

The materials for compiling of Mugodzhary Mountains WRCP list were republican lists of flora [4-12],
literatural sources of emloyers of All-Russian Institute of Plants (Saint-Petersburg) and others authors [13—15],
also own field investigations.

In order to solve the problem of the selection of species needed in priority storage in situ, in All-Russian
Institute of Plant perspective scale is devised [16, 17]. By degree of priority all WRCP were ranged by sev-
eral parameters: participation in the selection process (direct participation, participation in hybridization, the
use as donors of useful traits, as rootstocks, etc.), systematic proximity to the cultural species, and the degree
of use in the human economic activity. As result five groups were separated: 1% group are species directly
presented in culture, having sorts; 2™ group — species directly participated in hybridization as sources of
genes or as rootstock; 3™ group — species with close relationship with the introduced in culture (consisting
of one section or subgenus), perspective for economic use; 4™ group — other useful species of the genus
used in gathering and national selection; 5™ group — all other species of this genus.

Determination of life forms conducted with methodological recommendations of I.G. Serebryakov [18],
practical-valued groups of plants — on the base of bibliography data [19].
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To the study of species composition...

Results and their discussion

Mugodzhary Mountains are mountain ranges on West of Kazakhstan, which are southern Ural
Mountains ending [20, 21]. Mugodzhary (or Mugodzhary ridge) stretched from north to south aproximetely
200 km, and with width of 30 km.

They are a narrow ridge, which are nearby Mount Airyuk divided into two parallel ranges — the West-
ern and the Eastern Mugodzhary. West ridge is above the east. Heir is the most significant Apex of
Mugodzhary — Big Boktybay (657 m). The average height of Mugodzhary is 250-350 m.

Mugodzhary have the landscape of steppe zone. At the western part of Mugodzhary Mountains on
brawn, dark-brawn soils are grown up plants from genus Stipa and Festuca. On the west of province there
are massive of desert steppe, in mountains — stone steppe with ¢ Artemisia lessingiana, also thickets with
Spiraea hypericifolia. In a strongly dismembered hollows there are plants belonging to the group of Artemi-
sia pauciflora. On the upper slopes of ravines are grown bushes of acacia, meadowsweet, wild cherry, and on
the shores of rivers — poplar, birch, oak, willow. In lowland arid steppe of Mugodzhary soils are light-
brown, vegetation cover is inherent for steppe and desert zones. On salty-brawn soils are grown Stipa
pennata, Stipa tenuissima, Atriplex.

On the south Mugodzhary covered vegetative societies with Stipa, Artemisia and Salsola. Along the ax-
is of the ridge feather-fescue rocky steppes on dark-brawn gravelly soils with lots of feather grass, fescue and
wormwood dominated; on the slopes of steppe shrubs developed; and in moist logs — small birch grove. In
the foothills were wormwood-fescue rocky steppes on light-brown carbonate and salty gravelly soils with an
abundance of other species of wormwood; in the south they are replaced by fescue-black wormwood stony
semi-desert; on saline soils — with Atriplex cana and other halophytes.

Altitude zonation is expressed very poorly. Heir is dominated a mountain-steppe zone, occupied almost
central area of Mugodzhary. In depressions with moisten-set are grown groves of Betula, Populus tremula,
Salix, Prunus padus, Cerasus fruticosa, Amygdalus nana and Caragana.

As a result of research in the area of floral region Mugodzhary Mountains (Aktobe oblast) are revealed
123 species of WRCP from 73 genera and 19 families (Table 1).

Table 1
The list of WRCP of floristic region — Mugodzhary Mountains
. . . Economic Group
Family Genus Species Life form . of per-
importance )
spectives

1 2 3 4 5 6
Alliaceae Allium L. A.angulosum L. Perennial F,v 5
A.delicatulum Siev.ex Perennial F,v 5

Roem.et Schult.
A.flavescens Bess. Perennial F,v 5
A.globosum M.Bieb.ex Perennial F,v 5

Redoute

A.inderiense Fisch.et Bunge Perennial Fv 5
A.lineare L. Perennial Fv 5
A.praescissum Reichenb. Perennial F,v 5
Amaranthaceae | Amaranthus L. A.albus L. Annual F.fd,d,t 4
A.blitoides S.Wats. Annual F,fd,d,t 5
A.retroflexus L. Annual Fd,d,t,m 1
Asparagaceae | Asparagus L. A.officinalis L. Perennial Fd,fm,d 1
Asteraceae Artemisia L. A.dracunculus L. Perennial Fd,m,f 1
A.terrae-albae Krasch. Perennial Fd,m 4
Cichorium L. C.intybus L. Perennial Fd,f,m,d 1
Inula L. Lcaspica Blume Perennial Fd,m 5
Lbritanica L. Perennial Fd,m 5
Lgermanica L. Perennial Fd,m 5
1L helenium L. Perennial F.fd,m 3
Lactuca L. L.serriola Torner.ex L. Centur | Annual F, fd 3
L.tatarica (L.) C.A. Mey. Perennial F, fd 3
Taraxacum Wigg. T.officinale Wigg. Perennial Fd,fm 3
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1 2 3 4 5 6
Brassicaceae Alyssum L. A.desertorum Stapf. Annual Fd 5
Brassica L. B.elongata Ehrh. Biennial Fdt.f 5
B. juncea (L.) Czern. Biennial M, fd,f,md 5
Camelina Crantz. C.micricarpa Andrz. Annual F, fd 5
Iruca Adans. Lsativa Lam. Annual F 5
Isatis L. Ltinctoria L. Biennial Fd, t 2
Lsabulosa Stev.ex Ledeb. Biennial Fd 3
Cannabaceae Cannabis L. C.ruderalis Janisch. Annual Fd. f,t,m 1
Humulus L. H.lupulus L. Perennial Fd,fm 1
Caprifoliaceae | Lonicera L. L.microphylla Willd.et Schult. | Bush F,d 4
L.tatarica L. Bush F,d 1
Chenopodiaceae | Anabasis L. A.salsa (C.A. Mey.) Benth Shrub Fd 5
Atriplex L. A.cana C.A. Mey Semi-shrub F,t 5
A.tatarica L. — n.cenas Annual Fd, t 5
Ceratocarpus L. C.arenarius L. Annual Fd 5
Kochia Roth. K.laniflora (S.G. Gmel.) Bobr. | Annual Fd, t, d 5
K.prostrata (L.) Schrad. Perennial Fd 3
K.scoparia (L.) Schrad. Annual Fd,t,d 1
Krascheninnikovia | K.ceratoides (L.) Gueldenst. Semi-bush Fd,t,md 5
Gueldenst.

Salsola L. S.australis R.Br. Annual Fd, t 5
Elaeagnaceae | Elaeagnus L. E.angustifolia L. Tree T,md,fd,f,d 1
E.oxycarpa Schlecht. Tree T,md,fd,d 1
Fabaceae Glycyrrhiza L. G.aspera Pall. Perennial Fd, m 5
G.korshinskyi G.Grig. Perennial Fd, m 4
G.uralensis Fisch. Perennial Fd,m,t 3
Lathyrus L. L.palustris L. Perennial Fd 5
L.pisiformis L. Perennial Fd 5
L.pratensis L. Perennial Fd 5
L.tuberosus L. Perennial Fd 5
Medicago L. M falcata L. Perennial Fd, md 2
M. komarovii Vass. Perennial Fd 5
M. lupuluna L. Annual Fd 3
M trautvetteri Sumn. Perennial Fd, md 3
Melilotus Adans. M.albus Desr. Biennial Fd, md, m 1
M.officinalis (L.) Desr. Biennial Fd, md, m 1
Trigonella L. T.arcuata C.A. Mey Annual Fd 5
Vicia L. V.cracca L. Perennial Fd, d 5
V.tenuifolia Roth. Perennial Fd, md 5
V.sepium L. Annual Fd, md 5
V.tetrasperma (L.) Schreb. Annual Fd, md 5
Grossulariaceae | Ribes L. R.aureum Pursh Bush Fd, f,d 1
R.saxatile Pall. Bush F 3
Lamiaceae Mentha L. M.arvensis L. Perennial F 1
Malvaceae Althaea L. A.officinalis L. Perennial T,fd,m 2
Malva L. M. pusilla Smith Perennial Fd,m 5
Poaceae Aeleropus Trin. A.littoralis (Gouan) Parl. Perennial Fd,m 5
Agropyron Gaertn. | A.cristatum (L.) Gaertn. Perennial Fd, f 1
A.desertorum (Fisch.ex Link.) | Perennial Fd, f 3

Schult.
A.fragile (Roth) Candargy Perennial Fd 5
A.pectinatum (Bieb.) Beauv. Perennial Fd 5
A.ramosum (Trin.) Richt. Perennial Fd 5
Agrostis L. A.alba L. Perennial Fd 5
Alopecurus L. A.pratensis L. Perennial Fd 5
Anisantha C. Koch. | A.tectorum (L.) Nevski Annual Fd 5
Beckmannia Host B.eruciformis (L.) Host Perennial Fd 5
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1 2 3 4 5 6
Bromopsis Fourr. B.inermis (Leyss.) Holub. Perennial Fd 5
Bromus L. B.japonicus Thunb. Annual Fd 5

B.squarrosus L. Annual Fd 5
Crypsis Ait. C.aculeata (L.) Ait. Annual Fd 5
Cynodon Rich. C.dactylon (L.) Pers. Perennial Fd, md 5
Echinochloa P.B. E.crus galli (L.) Roem.et Annual Fd 5
Schult.
Elytrigia Desv. E.repens (L.) Neski Perennial Fd,m 3
Eremopyrum E.bonaepartis (Spreng.) Annual Fd 5
(Ledeb.) Jaub.et Nevski
Spach E.orientale (L.) Jaub.et Spach | Annual Fd 5
E.triticeum (Gaertn.) Nevki Annual Fd, f 5
Festuca L. F.orientalis Kerner ex Hack. Perennial Fd 5
Hierochloe R.Br. H.odorata (L.) Wahlb. Perennial F 5
Helictotrichon H.desertorum (Less.) Nevski Perennial Fd 5
Bess.
Hordeum L. H.bogdanii Wilensky Perennial Fd 5
H.brevisibulatum (Trin.) Link | Perennial Fd 5
Koeleria Pers. K.glauca (Spreng.) DC. Perennial Fd 5
K.gracilis Pers. Perennial Fd 5
Melica L. M.taurica K.Koch. Perennial Fd 5
M.transsilvanica Schur. Perennial Fd 5
Poa L. P.angustifolia L. Perennial Fd 5
P.annua L. Annual Fd 5
P.bulbosa L. Perennial Fd 5
P.compressa L. Perennial Fd 5
P.pratensis L. Perennial Fd 5
P.serotina Ehrh. Perennial Fd 5
Phleum L. Ph.phleoides (L.) Karst. Perennial Fd,d 5
Ph.pratense L. Perennial Fd 5
Pucinellia Parl. P.gigantea Grossh. Perennial Fd 5
Secale L. S.sylvestre Host Annual Fd, f 3
Setaria P.B. S.viridis (L.) P.B. Annual Fd 5
Polygonaceae | Fagopyrum Gaertn. | F.tataricum (L.) Gaertn. Annual Fd, f 1
Polygonum L. P.aviculare L. Annual Fd,fm,t 3
Rheum L. Rh.tataricum L. Perennial Fd,f,m 3
Rumex L. R.acetosa L. Biennial Fd, f 1
R.confertus Willd. Perennial Fd,t,fm 5
R.crispus L. Perennial Fd, f 5
R.maritimus L. Perennial Fd 5
R.marschallianus Reichenb. Annual Fd,f,m 5
R.thyrsiflorus Fingern. Perennial Fd, f 5
Rosaceae Amygdalus L. A.nana L. Bush D,f,m 3
Cerasus Juss. C.fruticosa (Pall.) G.Woron. Bush Fd,d,m 1
Cotoneaster C.melanocarpa Lodd. Bush D.fit 5
Medik.
Crataegus L. C.altaica Lge. Tree F,fd,md,d,m,v 5
Fragaria L. F.vesca L. Perennial F,fd,m,v,md 3
Padus Mill. P.racemosa (Lam.) Gilib. Bush F,d,md.t 1
Prunus Mill P.spinosa L. Bush F,vd 1
Rosa L. R.acicularis Lindl. Bush F,m,v,md 1
R.beggeriana Schrenk Bush F,m,v,md 1
R.canina L. Bush F,v,m,d,md
R.pisiformis Regel. Bush F,v,m,d,md 3
R.laxa Retz. Bush F,m,d,md 3
Rubus L. R.caesius L. Bush F,fd,m,v,md 1
R.matsumuranus Levl.et Bush F,fd,md 5

Vaniot
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1 2 3 4 5 6

Solanaceae Solanum L. S.dulcamara L. Semi-bush F 1

S.nigrum L. Annual F 1

Urticaceae Urtica L. U.dioica L. Perennial F.fd,t,m 3

Vacciniaceae Oxycoccus Adans. | O.quadripetalus Gilib. Semi-bush F 1
Footnote. Groups of practical value: f — food, v — vitamin, fd — fodder, m — medical, t — technical, md —

meadow, d — decorative.

The greatest number of WRCP species noted in the family Poaceae (40 species), Fabaceae (18 species),
Rosaceae (14 species) and Asteraceae (10 species) (Table 2).

Table 2
Taxonomic composition of WRCP of floristic region Mugodzhary
Family Numbers of genera, pieces | Numbers of species, pieces
Alliaceae 1 7
Amaranthaceae 1 3
Asparagaceae 1 1
Asteraceae 5 10
Brassicaceae 5 7
Cannabaceae 2 2
Caprifoliaceae 1 2
Chenopodiaceae 6 9
Elaeagnaceae 1 2
Fabaceae 6 18
Grossulariaceae 1 2
Lamiaceae 1 1
Malvaceae 2 2
Poaceae 24 40
Polygonaceae 4 9
Rosaceae 9 14
Solanaceae 1 2
Urticaceae 1 1
Vacciniaceae 1 1

We conducted analysis of practical-valued groups of plants. So, it is determined that among WRCP the
maximum number belonged to fodder plants — 106 species; second position belonged to food plants —
61 species, on third position — medical plants (herbs) with 37 species. Meadow plants presented 24 species,
technical plants — 20 species, vitamin plants — 13 species and decorative plants — 21 species (Fig. 1).
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Practical-valued groups: 1 — fodder, 2 — food, 3 — medical, 4 — meadow,
5 — technical, 6 — vitamin, 7 — decorative

Figure 1. Spreading of WRCP of Mugodzhary Mountains by practical-valued groups
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By degree of priority and perspectives all species are separated irregularly. So, in 1¥ group are included
25 species (among them Rubus caesius, Solanum dulcamara, Solanum nigrum, Padus racemosa and other)

(Fig. 2).

Group of perspectives: 1 — species directly presented in culture, having sorts; 2 — species directly participated
in hybridization as sources of genes or as rootstock; 3 — species with close relationship with the introduced in culture;
4 — other useful species of the genus used in gathering and national selection; 5 — all other species of present genus

Figure 2. Spreading of WRCP of Mugodzhary Mountains by groups of perspectives

To the second group belongs 3 species. To the third group are assigned 19 WRCP species
(Rubus saxatile, Urtica dioica, Amygdalus nana, Elytrigia repens, Kochia scoparia and others). To the forth
group are included 4 species (Lonicera microphyla, Amatanthus albus, Artemisia terrae-albae). To the fifth
group belongs the maximum number of plants — 72 species.

Analysis of life forms showed the following (Fig. 3): herbal perennial plants — 69 species, biennial and
annual plants — 28 species, trees — 4 species, bushes — 16 species, shrubs — 1 species, semi-bushes —
4 species, semi-shrubs — 1 species.
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Life forms: 1 — perennial, 2 — annual and biennial, 3 — trees, 4 — bushes,
5 — shrubs, 6 — semi-bushes, 7 — semi-shrubs

Figure 3. Spreading of WRCP of Mugodzhary Mountains by life forms

All results of investigation were included in Data Base «BD-PLANT-KZ», seed materials of the most
perspective WRCP were included in seed bank and introduction experiment on the territory of Mangyshlak
Botanical Garden.
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Conclusion

Thus, on the territory of floristic region Mugodzhary grows 123 WRCP species from 73 genera and 19
families. The most spreading are the representatives from families Poaceae, Fabaceae, Rosaceae and
Asteraceae. Among economically-valuable groups dominated WRCP possessing fodder, food and medicinal
properties. Among the life forms are dominated herbal perrenial plants.

Analysis WRCP priority allowed to distribute the plants as follows: to the first group — 25 species; to
the second group — 3 species; a third group — 19 species; a fourth group — 4 species; a fifth group —
72 species.

Acknowledgements. The present investigation was carried out the theme «The botanical diversity of
wild relatives of cultivated plants of Western Kazakhstan as a source of enrichment and conservation of
agro-biodiversity gene pool for the implementation of the food programy.
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To the study of species composition...

1

M.IO. UmmyparoBa, A.A. UmanbaeBa, I'.b. Ken6aesa, 1.H. Cadponosa

Myragxap (pIOPUCTHKAIBIK ayJaHBIHBIH MJICHU
oCiMIiKTepPiHiH xa0aiibl TYBICTAPBIH 3ePTTEY

Makamaga Myfrakap (GIOPUCTHKAIBIK ayAaHBIHBIH MOJCHH OCIMIIKTEpiHIH >kabaibl TyBICTApPBIHBIH
(MOXT) Typ Kypambl MeH OoJalIaFbIHBIH Aapexeci Tanpanzbl. JKapusianran Iepekrep MEH e3Aepimisaig
JajajblK 3epTTeyJiep MOIIMETTepiH OHJCY HOTIDKECiHIe Oochl (UIOpajblK aydaHIa MOJICHH OCIMAIKTepiHiH
»kabaifbl TybIcTapbl 19 TyKpIMzaac meH 73 TybicTaH TypalThiH 123 Typai Kypansl. MOXT-HbIH eH kem TYp
canbl Poaceae (40 typ), Fabaceae (18), Rosaceae (14) xone Asteraceae (10 Typ) TYKbIMIOACTBIPbIHIA
Gatikanasl. MoneHu eciMAIKTepAiH abaibl TYpJIpiHiH apacklHIa KONTETeH a3bIKTHIK OCIMIIKTEpIiH CaHbIHA
— 106 Typ, exiHII OpBIHIA a3bIK-TYJIK eciMuikTep — 61, yIIiHmm opslHma mopulik ecimuikrepre 37 Typ
Karaapl. banmel ecimuikrepiHiH 24 Typi, TEXHUKAIBIK ociMuikTepaiH — 20, IopyMEeH ©CIMAIKTEpIiH —
13 >xoHe coHJIK eciMaikTepaid 21 Typi OepinreH. OMip cypy GopMaIapbIHBIH iITiHEH KOIDKBUIABIK MIONTECIH
ecimuikrep GackiM Goussm keneni. MOJXKT-HIH Typiepin GachIMABLIBIFBIHA COMKEC Tajjgayna eciMIiKTepal
KeJieciZied opHanacThIpbUIAbl: 1-Tomka — 25 Typ; 2-Tonka — 3; 3-tonka — 19; 4-tonka — 4; 5 Tonka — 72
typ. Typiaepain GaceiM caHbl emip cypy ¢opmacel apackiHaa Oip, €Ki KOHE KOIDKBUIABIK ©CIMAIKTep
KaTapblHA THECLIII.

Kinm ce3dep: wmomenu ecimaiktepiniy >kabaiipl TybicTapbl, MyFamkap (IOPHCTHKAIBIK —ayAaHBbI,
[IapyamblIbIK KacKueTi, Oonamarsl, ¢uopa.

M.1O. UmmyparoBa, A.A. Iman6aesa, I'.b. Kon6aesa, 11.H. CappoHnosa

HN3y4yenue BUIOBOIO COCTABA TUKHUX COPOAUYECH KYJbTYPHBIX PACTCHH I
duopucTtuuyeckoro paiiona Myromkapsl

B crarse npoBejeH aHanu3 BUJOBOIO COCTaBa U CTEHECHU MEPCHEKTUBHOCTH AUKUX COPOAMYEH KyJIbTYPHBIX
pacteHuit ¢uropucTHUecKoro paiona Myromkaps! (AkTioOnHCKas obacts, Kazaxcran). B pesynsrare o6pa-
OOTKHM JINTEPATypPHBIX JaHHBIX M COOCTBEHHBIX ITOJIEBHIX HMCCIEIOBAHUN IepedeHb NUKUX COPOJMYEH KyIlb-
TYPHBIX PacTeHHH maHHOTO (uropucTHdeckoro paiiona cocrasmn 123 Buma JICKP n3 73 pomoB m 19 ce-
MmeiicTB. Hambonee mupoko pacnpoCTpaHEHHBIMH SBJISIOTCS HpeAcTaBUTeNd ceM. Poaceae (40 BUIOB),
Fabaceae (18 BunoB), Rosaceae (14 BunoB) u Asteraceae (10 BunoB). Cpeau TUKUX COPOANYEH KyIbTYpHBIX
pacTeHuii HanboblIee YUCIO OTHOCUTCS K KOPMOBBIM pacTeHusAM — 106 BUIOB, BTOPYIO MO3UIIMIO 3aHUMa-
0T MUIIEBbIE pacTeHust — 61 BUA, TPETHIO MO3UIMI0 — MEIULUHCKUE pacTeHus ¢ 37 BugaMu. MeJIoHOCHbIE
pacTeHus mpejcraBiieHsl 24 Bunamy, Texaudeckue — 20, BUTaMUHHBIE — 13 BUJaMu U AEKOpaTHBHBIC pac-
Terust — 21 Bugom. Cpenu KH3HEHHBIX (OpM JOMHUHUPYIOT MHOTOJIETHHE TPABSIHHUCTHIE PacTeHHsI. AHANIU3
npuopurterHocti JICKP mo3Bommit pacnpenenuTts pacTeHus CIeAyIOIUM 00pa3oM: K 1-# rpymme oTHeCeHB
25 BUJOB; KO 2-if — 3 Buja; k 3-it — 19 BunoB; k 4-i1 — 4 Buga u x 5-if rpynne — 72 Buja.

Kniouesvie cnosa: nukue copoauyu KylnbTypHBIX pacTeHuil, Myromkapsl, GiaopucTudeckuii pailoH, Xo3siicT-
BEHHBIE CBOMCTBA, IIEPCIIEKTHBHOCTb, (opa.
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Alcea froloviana (Litv.) Iljin u Nuphar lutea (L.) Smith —
peaxue Buabl puiopnl Kazaxcranckoro Aaras

B craTbe mpuBeneHs! GUTOIEHOTHYECKAs XapaKTEPUCTHKA MECTOOOUTAHUH M IKOJIOT0-OHOJIOTMIECKHE 0CO-
6ennocru Alcea froloviana v Nuphar lutea — yHUKanbHBIX U penkux pactenuii ¢puopst FOro-3anagHoro An-
tas B Kazaxcranckom Antae. MecTtoHaxoxaeHHs 000uMX BHUIOB Ha Tepputopud Oro-3amagnoro Anrasi Bbl-
SIBJICHBI TOJIBKO B IIpEAropse Xp. YOuHckuil. Alcea froloviana 3aHnMaeT XOpomo OCBEIICHHEIE U IIPOrpeBae-
MBIE BEPIIMHBI, CEBEPO-BOCTOUHBIE U FOT0-3aMaHbIE MUKPOCKIIOHBI TIPS, IJI€ BXOAUT B COCTaB M3PEHKEHHBIX
KyCTapHUKOBBIX (opManuii. B 3aBHCHMOCTH OT coCTaBa M CTPYKTYpHI TPAaBOCTOS C IPHCYTCTBHEM Alcea
froloviana BbIeNeHB! IEHONOMYISIMY HOJIBIHHO-COJOHEYHO-TIBIPEHHO-IITOKPO30BOT0 (Alcea froloviana,
Elytrigia repens (L.) Nevski, Galatella punctata (Waldst. Et Kit.) Nees, Artemisia vulgaris L.) u xa1yOH1Y-
HO-TI0IMAapEHHUKOBO-TIOJIBIHHO-TOPHYHUKOBOTO (Peucedanum morisonii Dess.ex Spreng., Artemisia sericea
Web. ex Stechm., Galium verum L., Fragaria viridis Duch.) duroueno3os. Ilo miomanu Alcea froloviana
pa3MelieHa B OCHOBHOM PBIXJIBIMHU IpyHnamu 1o 3—5 ocobeif, mpenMyIiecTBEHHO Mo nepudepuu 3apocieit
kycrapHuka. B mpenenax IOro-3amagHoro Anrast HalizeHa u o0ciemoBaHa OfHA LeHoUoOmymsiius Nuphar
lutea — HOPMAJIBHOTO THUIIA, IOJIHOWICHHAS, IPE/CTABICHHAs IPEUMYIIECTBEHHO TeHEPATUBHBIMU 0CO0IMHU
B cocTaBe (PUTOLIEHO3a, CHOPMUPOBAHHOTO 110 MEJIKUM 3aBOIAM. I10 BO3pacTHOMY COCTaBY M CEMEHHOM IIpo-
IYKTHBHOCTH LeHOMoMy sinun Alcea froloviana n Nuphar lutea sBISIOTCS MOJIOABIMH, IIPOTPECCHPYIOIINMH,
CIOCOOHBIMU K CaMOIIOAACPKAHHIO. BousiBieHbl tumuTHpyomue Gakropsl st Alcea froloviana — Bbinac
CKOTa, BECEHHEE BBEDKHTAHHWE CTEPHH, paclallka IPEATOPHBIX CTEMHBIX KyCTApHHKOBBIX COOOIIECTB; IS
Nuphar lutea — O0TCyTCTBHE IOAXOSIIUX MECT OOUTAHUS.

Knioueswie cnosa: Alcea froloviana, Nuphar lutea, Kazaxcranckuii Anraii, peakue pacteHus, GUTOLEHO3bI,
[EHOOMYJISIIIUH, TeHePaTHBHBIE OCOOH.

[IpoGnema coxpaneHus: TeHOGOHIA AUKOPACTYIIUX PACTCHUA, U B MEPBYIO OYEpEIb PEIKUX U HCUe-
3al0IUX BUJIOB, MPUOOPETAET B HACTOSAIICE BPEMsl OCOOYIO aKTyalbHOCTh. YacTO OHU CTAHOBATCS PEIKUMU
M3-32 Pa3IMYHBIX SKOJOTHUYECKUX WM OMOJOTHYECKHUX MPHUYUH, & TAK)KE BBUIY aKTHBHOTO U3BATHA W3 NPH-
POJHBIX MECTOOOUTAHUMA.

Alcea froloviana n Nuphar lutea — yHuKanbHble U penkue pactenus (iaopsl KOro-3amagHoro Antas
B Kazaxcranckom Anrtae, MoJBEpKEHHBIC OMACHOCTH UCYC3HOBEHUS B PE3yJNIbTaTe JEATCILHOCTU YeIOBEKa.
B pamkax rpanToBOTO TIpoekTa «OleHKa COCTOSHUS IICHOMOMYIISIUA MaIOM3Y4YEeHHBIX pPEJKUX BHUIOB pac-
TEHUH IS pelIeHus IpoOieMbl coxpaHeHus: Onopasnoobpasust Kazaxcranckoro Anras» Hamu B 2015 1. 00-
clenoBaHbl monyssun Alcea froloviana u Nuphar lutea na Teppuropun FOro-3anagaoro Anrasi.

Alcea froloviana (1itok — po3a @ponoBa) — ys3BUMBIN dHAEM. B HacTosIee Bpems, Kak 1mokasai na-
TEHTHO-UH(POPMAIIHOHHBIHN MouCK, B KazaxcTaHe MECTOHAXOXKCHUS BH/Aa YCTAHOBJICHBI TOJIBKO Ha TEPpH-
topun Kaszaxcranckoro Anras [1, 2]. OgHako u3-3a ¢j1a00i M3YYEHHOCTH BHJ HE BKIIIOUEH B CIIUCKH OXpa-
HseMBIX pacTeHuil Kazaxcrana [3], HO IMeeT OXpaHSIEeMbI CTaTyC B COINpPEAETHbHOM pETHoHe — ANTaiiCKOM
kpae [4, 5].

Honynsauust Alcea froloviana obcnenoBana Ha I0r0-BOCTOUHOM Ipearopse Xp. YouHckuid. KoopauHater
ee MecroHaxoxkmernus: 50°21'30" c.m., 82°38'59" B.4., 500-900 M Hanm yp. M. Bunx 3aHmMaeT X0OpoIo ocBe-
IICHHBIC ¥ ITPOTPEeBaeMbIC BEPIINHBI, CEBEPO-BOCTOUHBIC U FOT0-3aIaTHbIe MUKPOCKIIOHBI TSI, TJC BXOIHT B
COCTaB U3PEKEHHBIX KyCTapHUKOBBIX opmaruii (puc. 1).

B 3aBucHMOCTH OT cOCTaBa U CTPYKTYphI TPABOCTOSI C MPUCYTCTBUEM Alcea froloviana BBIIEICHBI Tie-
HOTIOMYJISIUK  TIOJBIHHO-COJIOHEYHO-TIBIPEHHO-IITOKPO30BOTO (Alcea froloviana, Elytrigia repens (L.)
Nevski, Galatella punctata (Waldst. Et Kit.) Nees, Artemisia vulgaris L.) u k1yOHUYHO-ITOIMAaPEHHUKOBO-
MOJIBIHHO-TOPUYHUKOBOTO (Peucedanum morisonii Dess.ex Spreng., Artemisia sericea Web. ex Stechm.,
Galium verum L., Fragaria viridis Duch.) ¢putoneHosos [6].
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Pucynok 1. Mectooburanue (A) u kaprocxema MecT HaxoxaeHus (b)
Alcea froloviana na FOro-3amagaom Antae

Henomonynsmysi MOIBIHHO-COIOHEYHO-TIBIPEHHO-TOKPO30BOTO (Alcea froloviana, Elytrigia repens
(L.) Nevski, Galatella punctata (Waldst. et Kit.) Nees, Artemisia vulgaris L.) ¢puTonieHo3a pacroyiokeHa
Ha I0T0-BOCTOYHOM IIPEATOphE Xp. YOMHCKHA B BRICOTHOM mpenene 485-500 M Hag yp. M., 35 KM ceBepo-
BOCTOUYHee C. Beimpuxa. 3aHMMaeT y4acToK OKOJIO 3 ra, pa3MELIeHHBIH Ha CEeBEpO-BOCTOYHOM CKJIOHE IIH-
POKOTO HErIy0OKOro jora. Y4acToK OpUEHTUPOBAH C CEBEPO-3aMa/ia Ha I0r0-BOCTOK, OTKPHIT CO BCEX CTO-
POH, XOpOIIIO OCBEIIEH, MporpeBaeM. Penmped CIOXHBIN, W3pe3aH HETrTyOOKHMMH MOHIKEHUSIMH, MECTaMH
Oyrpuctsiii. [louBeHHBIN TOPU30HT XOpOMIO BeIpakeH, 10 70—90 cM, Huke 3ajierarot riuubl. [lousa — rop-
HO-JIyroBo# uepHo3eM. [loacTunaromuii cinoit — KpymHOOOJIOMOYHBIH 1eOeHb, pee — KOPEHHBIE TOPOIbI.
[ToBepXHOCTHBIN CIOW XOPOIIO 3aaepHeH. HamouBeHHBIH MOKPOB MPEACTaBICH TPyOBIM omamoM, 4—7 cMm
TOJIIUHBI.

CTpyKTYypy U OOJHK LIEHOMOMYJISHH ONpenensieT JOMUHUPOBAHNE YETHIPEX SKOJOTHUYECKH OTHOPOI-
HBIX BUIIOB: Artemisia vulgaris — soc, Galatella punctata — cop, Elytrigia repens — cop,, Alcea froloviana
— sp-cop,. B koH1e utoHs — Havane utons Alcea froloviana co3aet KpacouHbINH HEKHO-KEITHIH aCIeKT.
KycTapHukoBbIii sIpyc HW3pEKEH, MPEJACTaBICH  OJWMHOYHBIMH OCOOSMH WM HEOONBIIUMHU TPYIIIaMu
u3 Spiraea media Franz Schmidt — sol, Lonicera tatarica L. — s, Rosa pimpinellifolia L. — sol. COMKHyTOCTb
spyca meHee 01, ero 1075 B MOKPBITHH OKoJIo 1 %.

TpaBsHUCTBIE TIOKPOB XOPOILO Pa3BUT, 4-IPYCHBIH, C OOIIUM MPOEKTUBHBIM MOKpbITHEM 95 %. Buao-
BOM COCTaB XapaKTepU3yeTCsl MOCTOSHCTBOM B IpejesiaX Bcero (PUTOLEHO3a, B €ro CIOKEHUH Y4acTByeT 35
BUI0B pacTenuid. [1epBriii sipyc, 270 cM BhIC., chopmupoBan Alcea froloviana ¢ coMkHyTOCTBIO 02 1 TTOKPHI-
teM 10-12 %. Bropoii spyc, 200-220 cm BeIC., ¢ cOMKHYTOCThIO 05 1 mokpeitieM 10 40 %, rae Artemisia
vulgaris — cop—cop,, Elytrigia repens — cop; ¢ MEHBIIIMM OOWIHMEM B TPaBOCTOE NPUCYTCTBYIOT: Crepis
sibirica L. — sol, Cirsium incaum (S. G. Gmel.) Fisch. — sp-sol, Galium verum. — sp—sol, Artemisi
aabsinthium L. — sol, A. glauca Pall. Ex Willd. — sol, Echinops sphaerocephalus L. — sol. B TpetbeM sipyce,
100-120 cm BBIC., C MPOEKTUBHBIM MOKpPBLITHEM OT 45 110 60 %, Hanbosnee odunbHO BeTpeuatotTes: Galatella
punctata — sp-cop, Artemisia austriaca Jacq. — sp; Ha UX JOM0 B MOKphITHM Tpuxonutca a0 30 %, pexe
BcTpevaeMmble BUnbL: Clematis integrifolia L. — sol, Cichorium intybus L. — sol, Melandrium album (Mill.)
Garcke — s, Achillea millefolium L. — sol, Euphorbia latifolia C.A. Mey. — sol, Artemisia dracunculus L. —
cop, A. glauca Pall. ex Willd. — sp, Bunias orientalis L. — sol, Convolvulus arvensis L. — sol, Origanum
vulgare L. — sol, Hypericum perforatum L. — sol, Lathyrus pratensis L. — s, L. tuberosus L. — s, Gypsophila
altissima L. — s, Linaria vulgaris Mill. — s, Tragopogon pratensis L. — s, Asparagus officinalis L. — s, Carum
carvi L. — s. UetBepTslii apyc , 25-30 cM BbIC., OeeH B BUIOBOM OTHOLICHWH, oOpa3oBaH Fragaria vesca L.
—sol, F. viridis- sp, Ha ¥IX JIOJIIO B MIOKPBITHU MPUXOJUTCS OKOII0 7 %.

B uenononymsuuu Alcea froloviana no mnomany pa3MelieHa paccesHHO, OTIACTbHO CTOSIIAMHU HIIH
PBIXJIBIMU TpyNIaMu U3 3—5 ocobel, Ha 00 KOTOPBIX B MOKpbITHH npuxoautcs 10—-12 %, a B OTAEIbHBIX
rpynmnax — 70 30 % ot 0011ero mpoeKTUBHOTO MOKPHITUS. MecTa oOuTanus, 3aHIMaeMble BUIIOM, XapaKTe-
PHU3YIOTCS IOCTOSTHCTBOM 3KOJIOTHYECKOTO PEXMMa: ONTUMAIBHBIM YBIQ)KHEHHUEM B JIETHUA M M30BITOUHBIM
B BECEHHE-OCEHHHMH MEpUOJbl, YMEPEHHOHW IUIOTHOCTHIO TPAaBOCTOS, PBIXJIBIM, OOTaTO T'yMYyCHPOBaHHBIM
MOYBEHHBIM CJIOEM, PAHHUM OCBOOOXIEHHEM OT CHEI'OBOT'O TIOKPOBA.

Bo3spacTHO# cniekTp mpeAcTaBiIeH IOBEHIWIBHBIMUA 0co0sMu — 37 %, nmmaTtypHbiMH — 7 %, BUPTH-
HWIBHBIME — 18 %, MonoabMu reaepatuBHBIME — 12 %, cpeHeBO3pacTHBIMU T'eHePaTUBHBIMUA — 26 %.
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CenunbHBIE 0COOM HE OTMEYEHEI. | eHepaTUBHBIE 0COOH MO AOCTHKEHUHU MPEAEIbHOr0 BO3pacTta OTMUPAIOT,
HE Tepexois B CEHIIFHOE COCTOSHNE, a BRICOKOE YHCIIO T€HEPATUBHBIX 0CO0EH, MO-BUANMOMY, 00YCIIOBIIE-
HO 3HAYUTEIHHON MPOJODKUTEIHHOCTHIO WX JKU3HU M YCKOPEHHBIM Pa3BUTHEM 0CO0el mpeAreHepaTHBHOTO
nepuosa. IL1oTHOCTS pacTenuii Ha 2 M° — 14,8 0cOGH, B TOM UHCIIE FeHEPATHBHBIX — 9, PA3HOBO3PACTHBIX
BereTaTuBHBIX — 5,8. [IIOTHOCTh T€HEPATHBHBIX IIOGETOB Ha 2 M° CPABHHTENBHO BBICOKas — 40,5 miT.
(cpemuee mo 25 twromankam). I'eHepaTHBHBIE 0COOM OTINYAIOTCS XOPOIIIMM COCTOSTHAEM, BBICOKOPOCIIBIC —
220-256 (245,9) cm BoIc., popmupytoT oT 1-10 (4,5) reHepatuBHBIX M00eroB. COIBETHE PBIXJIOE, KUCTD C
paccraBieHHbIMH [BeTKamMu — 100—-167 (127,4) cM myinHBI, YUcao IBETKOB B kuctu — 5-34 (18,8). Ilnoxg
3 31-35 (33,5) cemsmouek, U3 HUX HOPMAaIbHO BBHITONHEHHBIX 78,7 %. Koaddunuent mioxonseTeHnst —
21,3 %. IloTeHmumanpHOE CEMEHOIICHIE OHOM ocobu B cpemuemM 2817,2, peanmbroe — 2216,5 cemsnok. Ko-
s¢punment cemunudukanuu 78,7 %. Bricokue mokazaresn CEeMEHOLIEHHsI 1 BO30OHOBJICHUS BU/IA, BEPOSIT-
HO, CBSI3aHBI C OOWJIMIEM OTBUIMTENCH U ONTUMAIbHBIMU YCJIOBUAMA OOWTAHUS.

Henomonymsws KITyOHHYHO-TIOAMAapEHHUKOBO-TIOJIBIHHO-TOPHYHUKOBAS (Peucedanum morisonii Dess.
ex Spreng., Artemisia sericea Web. ex Stechm., Galium verum L., Fragaria viridis Duch.) ¢uronenosa pas-
MellleHa Ha KPyTOM IOr0-BOCTOYHOM CKJIOHE OTpora Xp. YouHckuit, 570 M Hax yp.Mm. Koopaunatsr: 50°21'30"
c.r., 82°38'55" B. a. Ilomank, 3aHuMaeMast IIEHOMOMYJIAUEH, — OKOJIo 5 Ta. Penbed yuacTka cryneH4aro-
OyTrpHCTBIH, C BBIXOAOM Ha MOBEPXHOCTh MATEPHUHCKOW MOPOIBI, CO 3HAYMTENBHBIM YKJIOHOM C CEBEpO-
3amaja Ha Hro-BocTok. [I0YBEeHHBIN TOPU30HT BEIpaXKEH HepaBHOMEpPHO, 2749 cM. loacTunaronuii cioi
— KPYITHBIN me0eHb C OJIM3KUM 3ajeraHueM MaTepuHCKuX nopoj. I1ouBsl TopHBIE, YepHO3EMBI, 60TATO TY-
MycHupoBaHHbIe. HarmodBeHHBIM MOKpPOB, 3—6 CM TOJIIMHOM, pa3MeIIeH MO3aWvyHO, MPEJCTABIIEH OIaI0M
B c1a00H CTENeHH Pa3NoXKEHUs. PacTUTENbHBIA MOKPOB XOPOLIO Pa3BUT, OeleH B BHUAOBOM OTHOLICHHUH,
B €r0 CIIO)KEHUHM YJacTBYIOT OKoJI0 20 BHIOB, YETKO TPEXBAPYCHBIH C OOIIUM MPOEKTHBHBIM MOKPHITHEM
okono 90 %. KycrapuukoBelii sipyc, 65-90 cm BbIC., chopmupoBan Rosa pimpinellifolia - cop u Rosa
acicularis- sp, pexe MPUCYTCTBYIOT Spiraea media — sol, Caragana frutex (L.) C. Koch. — sol, Ha ux nomo B
MOKPBITHH NTPUXOAUTCS 10 35%, coMKHYyTOCTh sipyca 03—06. IlepBblif Apyc TpaBAHUCTBIX pacTeHui, 200-243
CM BEIC., BXOJIUT B KyCTAPHUKOBBIH SIPYC, IPEJCTABICH OJJHIUM CYOIOMUHHUPYIONINM BUIOM Alcea froloviana,
pexe, Mo TMOJITHaM, BBIXOJUT Ha MO3ULMIO JOMHUHaHTa ¢ MOoKpeiTHeM 12-20 %. Bropoii sapyc, 100-120 cm
BBIC., cOCTaBleH Artemisia sericea — cop, A. glauca Pall. ex Willd. — cop,, A. Absinthium — sol, A.
dracunculus L. — sol, Agropyron pectinatum (Bieb.)Beauv. — sol, Galium verum — sol, Peucedanum
morisonii — Sp-cop,, Bromopsis inermis (Leyss.) Holub — sp, Dactylis glomerata L. — sol, Phlomoides
tuberosa (L.) Moench - sol, Galatella hauptii (Ledeb.) Lindl. — sol, Medicago falcata L. — sol, Origanum
vulgare — sol, Helictotrichon desertorum (Less.) Nevski — sol. B arom spyce Artemisia sericea u
Peucedanum morisoni npencTaBieHbl Kak JOMUHAHTHI, MOKpBITHE 0KosIo 60 %, comxHyTOoCTh 05-07. Tperuit
spyc, 15-25 cm BbwIc., cnoxeH [ ruthenica Ker-Gawl. — cop, Fragaria viridis — cop,, Carex macroura
Meinsh. — sp.

ITo mnomanu Alcea froloviana pasMernieHa, B OCHOBHOM, PBIXJBIMU IpyInamu o 3—5 ocoOei, mpe-
MMYIIECTBEHHO IO nepudepun 3apocieil KycTapHuKka. B moceBax 03UMBIX 371TaKOB OTMEYAIOTCS B U300MIIHH
CesIHLIBI IITOK-po3bl. Kak mpaBuiio, B rpymmax npeodyiafaioT MOJOAbIE U CPEIHEBO3PACTHBIC TeHEPATUBHEIC
0co0w, cTaperonie U CeHWIbHBIE OTCYTCTBYIOT. JKM3HEHHOCTh PACTEHUIl BBICOKAS, OHM XOPOIIO Pa3BUTHI,
200243 (223,4) cM BEIC., TOOETH XOPOIIO OOJIMCTBEHHBIE, C BEICOKOW TeHEepaTHBHOCTHIO, 3—15 (7,6) mobera
Ha ocoOb. Comerue 105-160(136,9) cm, uncno nperkoB B comseruu 21-93 (59). Koaddunuent miomo-
usereHus 79,8 %. Cpennee 4ucio ceMsmnodek Ha onuH wioauk 28-31 (29,6). HopManbHO BBIOIHEHHBIX
ceMssHOK — 22,5. IloTeHnmansHoe ceMeHoIeHne oaaoi ocoou 13272,6, pearbroe — 10089 cemsnok. Ko-
s¢punmeHT cemuHupuranuu 76 %.

Nuphar lutea (kyOblllIKa xKenTas)) — €Bpa3UHCKUI PaBHUHHBINA BUI ¢ ()parMEeHTapHBIM apeaioM B EB-
pone m As3um (EBpomneiickas gacts Poccun, Kaekas, 3anmagnas u Bocrounas Cubupsb, 3anamnas EBpoma,
CpemmzemHoMopbe, Mamast Azms). B Kazaxcrane ykaswiBaetcs i BceX (DIIOPUCTHICCKHAX PETHOHOB [6].
Jna Kazaxcranckoil wactu Anrtad [1.LH. KpsutoB [7] yka3eiBaeT Haxo)kJeHHE BUa: JOIUHBI pek HapeiM n
Hpteim (oxono r. Cemunanatuncka), Kypuym. B mpenenax FOro-3amagaoro Anras 3a Iepuoj MOJIEBBIX pa-
6ot 2015 r. [8] Hamu HaiimeHa u oOcIe0BaHA OTHA IIEHOMOIYJISIIINSA dTOTO 3UMHE-3¢JICHOTO KOPHEBHIITHOTO
MHOTOJIETHHKA, TuapoduTa. KoopAnHATE MECTOHAXOXKIEHUSI — Or0-BOCTOYHOE MPEArophe Xp. Y OMHCKHH,
nonuHa p. Basumonka: 50°33'32" c.r., 81°39'29" B.1., 310 M Hax yp. M (puc. 2).
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Pucynok 2. Mectoobutanue (A) u kaprocxema MecT HaxoxaeHus (Bb)
Nuphar lutea na IOro-3anagaom Anrtae

[eHonomymsIIMst BXOAUT B COCTAaB 3aJIMBHOTO JIPEBECHO-KYCTAPHUKOBOTO COOOIIECTBA B BUJE Y3KOM
moJyiockl 1Mo Oepery p. BaBmimonku. Ilomtecok pa3suT ¢ coMkHyTocThiO 03-05 (Salix viminalis L. — sp,
Lonicera tatarica L. — cop, Rosa acicularis Lind. — sp, Viburnum opulus L. — sol, Crataegus chlorocarpa
Lenné et C. Koch. — sol). COMKHYTOCTb ApEBOCTOsSI HE MMOCTOsIHHA, KoJiebaeTcst ot 02 mo 07. [MTomynsius 3a-
HIMAaeT y4acTOK pyciia JieBoro 6epera p. Baunonku — okono 400 M mmuHo# 1 3—12 M mmpuuoit (240 M°).
Penved mpuOpexHON MOIOCH CIOXKHBIN, 339aCTyI0 KPyTO OOPBIBAETCS K PyCIy PeKH — U3BUIIMCTOMY, KpY-
TO MEHSIOUIEMY HaIlpaBJIeHHE BOJHOTO MOTOKA. TedeHne 3aMeIEHHOE, YTO CIIOCOOCTBYET Ha MOBOPOTAX, B
MOHMKEHUSAX W yriyOneHusx oOpa3oBaHHIO HErnmyOokux 3aBoged, 15-20 m an., 8—10 M mup., B KOTOPBIX
OTMEUACTCsl 3HAYMTEIPHOE HAKOIUICHUE Wia W opraHukd. OOBIYHO ciod mia He mpebimaet 35-40 cwm.
BricTpoe TeueHne oTMeuaeTcsi OKOJIO MpaBoro Oepera, y JieBoro Oepera OHO 3aMeJIEHHOE, B 3aBOSX CTOS-
yee. TedeHre OpUEHTHPOBAHO C IOT0-3alla/la Ha CeBEpO-BOCTOK. Nuphar lutea 3aHuMaeT 3aBOAM CO CTOSTUCH
BOJIOM, 00pa3ys Ha ee MOBEPXHOCTHU INIOTHOE MOKPBITHE ¢ COMKHYTOCTHIO 09—1. Ckorutenust KyOpiuku xen-
TOH BCTPEYAIOTCS W Ha TAJICUYHUKE BO3JIC BOJBI, T/ OHU OOpa3yIOT M30JUPOBAHHBIC PHIXJIBIC CKOIUICHHS
1o 5-12 ™%, exuEngHO — 1o 10-50 M°.

Ocobu Nuphar lutea XapakTepu3ylOTCSl BBICOKOW >KM3HEHHOCTHIO. lIBeTeHHEe BO BCeX CKOIUICHUSX
obupHOe, 3—7 1BeTKOB Ha 1 M” 1 0KoI0 20 XOpomo chOPMHUPOBAHHBIX CEMEHHBIX KOPOOOUeK. PasMHoKa-
€TCs U paccersieTcs CEMEHAMU U BET€TaTHBHO — PAa3HOCOM MaBOJIKAMH JKUBBIX PACTEHUI U CEMSH.

Takum 00pazoM, pe3yNbTaThl TOJEBBIX UCCIICAOBAHHUN MMOKA3aJIH, YTO MO0 MOP(POMETPHUYECKUM ITOKa3a-
TEJISIM, BO3PACTHOMY COCTaBY M CEMEHHOW MPOAYKTHBHOCTU 00¢ IeHonony siiuu Alcea froloviana sBnsrot-
Cs1 MOJIOIBIMH, TIPOTPECCUPYIOIINMH, CITOCOOHBIMU K CaMOTIOIEP)KaHUIO U aKTUBHOMY PACIIUPEHUIO 3aHH-
MaeMOM IIOLIaaH.

UHenononynsmwst Nuphar lutea — HOPMaNbHOTO THIIA, TOJTHOYWICHHAS, TIPEJCTABICHHAS MTPEUMYIIECT-
BEHHO F€HEPaTUBHBIMU 0COOSMHU B COCTaBE (PUTOIEHO3a, CPOPMUPOBAHHOTO I10 MEITKUM 3aBOJISIM.

BoisBnens! mumutupytonme dakropbl mis Alcea froloviana — BeImac CKOTa, BEeCEHHEE BBIKHTAHUC
CTepHU, paclalika MPEeATOPHBIX CTEMHBIX KYCTAPHHUKOBBIX COOOMmIECTB. JIMMUTHpYOIIUM (haKTOPOM st
Nuphar lutea SBIAIOTCS OTCYTCTBHE MOAXOSIINX MECT OOMTaHMSA, a TaKkke cOOp KOPHEBHUIL IJIS JIEKApCT-
BEHHBIX IIeJIeH, YTO OTPHUIATEIIEHO CKa3bIBACTCS HA YMCICHHOCTH OCOOCH B IICHOTIOMYJISIIIHH.
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Alcea froloviana (Litv.) Iljin :xxone Nuphar lutea (L.) Smith —
Ka3zakcranabik Anraii guiopacbiHIa CMpeK Ke3/1eceTiH eciMIik TypJiepi

Maxkanana Kazakcranapik Auraiinarel OHTyCTik-bathic AntaiijpiH QuopackiHga Oipereil KoHE CHpEK
ke3znecetin ecimaikrep Alcea froloviana (Litv.) Iljin sxone Nuphar lutea (L.) Smith MexkeHICUTIH KepiHiH
(UTOLICHOTUKAJIBIK CHUITATTAMAaChl JKOHE JKOJOTHSUIBIK-OMOJIOTHSUIBIK epeKuIenikrepi kenripingi. OHTYCTiK-
bBateic Anraii aymarblHZA eKi TYpiHiH opHamackaH jkepi, Tek O0a >XOTachHbIHAA aHbIKTanabl. Alcea
froloviana »axchl )KapbIKTaHABIPbUIFaH KOHE JKbUIBITBIIATHIH IIBIHAAPAA, CONTYCTIK-IIBIFBIC )KOHE OHTYCTIiK-
6aTbIc MEKPOTOOCIIIKTI Ti30eKTep/e OpHaIacabl, Ol ipikTenreH Oyra GopManusuIapbIHEIH KYpaMbIHA Kipesi.
[lenTiH KypaMbl MEH KYPBUIBIMBIH KATBICYbIHA GalmaHbICTHl Alcea froloviana nenonomysauusiaps! (Alcea
froloviana, Elytrigia repens (L.) Nevski, Galatella punctata (Waldst. Et Kit.) Nees, Artemisia vulgaris L.)
xoHe (Peucedanum morisonii Dess.ex Spreng., Artemisia sericea Web. ex Stechm., Galium verum L.,
Fragaria viridis Duch.) ¢utonenosmapra OGemningi. Amanna Alcea froloviana merizinme 3—5 ipikTenreH
TONTApJAaH Typajasl, Herizinae oijap Oyramap nepudepusichinna opramackad. Uleringe Onryctik-batbic
Anraiina Nuphar lutea Oip UeHONOMYJSAUUICH TaObUIbIN 3epTrereH. Nuphar lutea UEHOTOMYISLHSCH
KaJIBINTHI YATieri, pUTOIEHO3 KYpaMbIHIa T'€HEPATHBTIK JKeKe TYJIFalapJaH YChIHbUIFAaH, YCaK ©3CHICpPAiH
MaHaWbIH/Ia KaJbInTacThIpbuIFaH. JKac Kypambl xaoHe TYKbIMABIK OHIMILIITT OoiibiHIIA Alcea froloviana xone
Nuphar lutea xac, yaemeni, e3iH-031 yCTalThIH Kabineri 6ap meHomomysnusuiap OOk TaObuIagsl. Alcea
frolovianaza 1iextey QakTopnapbl aHbIKTaIFaH, SFHH Mall JKarora, KOKTEMIE aHbI3Ibl KyHaipy, Tay
OexTepinzeri nama Oyra KOFaMIACTHIKTAPHIH XKBIPTY; Nuphar luteasa Konaiibl MEeKEHIEY OPBIHIAPHI JKOK
€KEHI aHBIKTAJIIBL.

Kinm ce30ep: Alcea froloviana, Nuphar lutea, Ka3sakcranmeik AnTaii, CHpek Ke3[eceTiH eciMAiKTep,
¢uroueHo3nap, 6CIMIIKTIH TYpJepi, TeHEPAaTUBTI TypJIep.

Yu.A. Kotukhov, A.N. Danilova, O.A. Anufrieva, A.A. Sumbembaev, S.A. Kubentaev

Alcea froloviana (Litv.) Iljin and Nuphar lutea (L..) Smith —
are rare plants of flora of Kazakhstani Altai

The article presents phytocoenosis characteristic of habitats and ecological-biological features of unique and
rare plants in the flora of South-west Altai in Kazakhstan. Location of both species in the South-western Altai
was found only in the foothills of the ridge Uba. Alcea froloviana takes a well-lit and heated top, the north-
eastern and south-western microslopes ridges, where a part of the sparse shrub formations. Depending on the
composition and structure of the grass with the presence of Alcea fioloviana allocated two coenopopulations:
Alcea froloviana, Elytrigia repens (L.) Nevski, Galatella punctata (Waldst. Et Kit.) Nees, Artemisia vulgaris
L. and Peucedanum morisonii Dess.ex Spreng., Artemisia sericea Web. Ex Stechm., Galium verum L.,
Fragaria viridis Duch. phytocenoses. By area, Alcea froloviana available, mostly loose groups of 3-5 indi-
viduals, mainly on the periphery of the bushes. Within Southwest-Altai was found and examined one
cenopopulation of Nuphar lutea. Coenopopulation of Nuphar lutea has normal type, represented mainly gen-
erative individuals as part of phytocenosis formed by small plants.The age composition and seed production
of coenopopulations are young, progressive, and capable of self-renewal. Identified limiting factors for Alcea
froloviana - grazing, spring burning stubble, plowing foothill steppe shrub communities; for Nupha rlutea —
the lack of suitable habitat.

Keywords: Alcea froloviana, Nuphar lutea, Kazakhstani Altai, rare plants, phytocoenosis, coenopopulations,
generative individuals.
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Ecological features of saiga Saiga tatarica L. var. tatarica
of Betpakdaly population of the Central Kazakhstan

In the article the ecological features and biological characteristics of saiga — Saiga tatarica L. var. tatarica of
Betpakdaly population dwelling in semi-deserts and dry steppe zones are considered. Comparing to appear-
ance, Saiga is quite different from other animals living in steppe area. Its external and internal appearance,
nasal part structure, behavior and fodder resources are described in the article. The map of migration of saiga
on Betpakdaly is shown; also some plant species of steppe zone eaten by saiga in different seasons of year are
presented. So, saiga in Kazakhstan eats perennial and annual herbaceous plants which referred to 17 families
and 81 species. Gender and age structure, population dynamics of saiga of Betpakdaly population of Central
Kazakhstan are shown.

Keywords: Betpakdaly population, saiga, steppe, population, area, age structure, antlers, chase.

As a result of population decrease (from more than 1 million in the end of 1990s to 22,000 in 2003),
saiga’s preservation became a current problem. In 2006, saiga was included in the list of International Union
for Conservation of Nature and Natural Resources (IUCN), in 2002 saiga was in an extremely dangerous
situation, CR is a kind being in «critical situation». Therefore, the project about Betpakdaly population is
quite current and it helps to explore population dynamics of these disappeared animals.

This animal dwells mainly in plain areas, deserts, semi-deserts and steppes. In the beginning, it settled
down a large territory in steppes and semi-deserts of Eurasia: from the foot of Carpathians and Caucasus till
Dzungaria and Mongolia. Nowadays, saiga dwells in only Kazakhstan and Uzbekistan, sometimes it can be
noted in Turkmenia, in Russia (Kalmykia, Astrakhan Region, Altai Republic) and Western Mongolia.

Saiga’s population critically decreased from 1.22 million in 1993 to 22,000 in 2003. The main reason of
decreasing is massive poaching along all of the saiga’s area during all seasons of year. There are steppe and
semi-desert animals shown (Fig. 1) that live in a herd gathering [1].

Figure 1. Saiga — Saiga tatarica — Betpakdaly population

There is only species in the genus — Saiga tatarica Linaeus.

There are 3 large saiga groups in Kazakhstan: betpakdala (Betpakdaly and nearest territory), ustyurt
(Ustyurt and nearest territory) and Ural (between the Ural and the Volga Rivers). Animals of these groups
don’t mix; registration is taken separately in each group.
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The area occupies steppes of CIS from the eastern lowhills of the Carpathians to the Altai base lowhills
and beyond till Dzungaria and western Mongolia. The present area covers steppes and semi-deserts of
Kalmykia and Kazakhstan, Great Lakes Depression of the North-western Mongolia. Saiga is herd animal.

Its nose makes it different from other genera of subfamily Caprinae. Muzzle is inflated and pulled out a
lot into a small proboscis, which hangs down a little.

Saiga’s body is similar to large sheep. Head is held horizontally in calm condition. Eyes are large.
The front part of the muzzle is swollen and arched. Nose deeply falls into lower jaw, divided by longitudinal
groove, its gravel, massive, agile and generally like a small proboscis with wide nostrils; it leans down and
passively swings while running in calm condition; short and round ears. In summer, body color is yellowish-
red; flanks are sand-yellow; the lower side of the neck, chest, abdomen, perineum are yellowish-white; a nar-
row, dark, reddish-brown streak stretches from nape to edge of the tail clearly; limbs are sand-yellow, tail is
brownish-brown, naked below; cheeks, ears and the end of muzzle yellow-sand; forehead and crown are dark
and red and a little white. In late autumn, coloring becomes pale, brownish sandy tint that brightens by the
end of winter. Adult males get their whispers gray-black. Generally, saiga’s hair is white, so animals become
almost white. Young saiga (under 1 year old) may have more intense coloration.

Saiga’s nasal cavity is covered with many hairs through which air can go and dust is delayed. In cold
weather, the air is slightly warmed in the nasal cavity. These animals — the inhabitants of the northern type
of deserts and semi-deserts, have specific adaptations developed because of cold frost (40° under 0°). In the
summer, hair length is about 1.5-2 on the back; in winter, it’s 4,5-7 cm, that means it is increased more than
3 times. Winter hair is thicker than summer (76 % and more), and air cavities are contained within it. In win-
ter, saiga’s fur is dense, finely undulating. Individual hairs are engaged with each other and make it resistant
against inflation by the wind. Even while heavy winds and frosts, animals do not use shelters and lay down
on the snow. Muzzle is well- laid down. Ears are small, rounded, strong, overgrown on both sides. By the
winter, the animals get fat layer 20-30 mm thick. They run trotting.

The length of the intestinal tract of saiga is about 20 m (duodenum — 2.8 m, small intestine — 10.5 m
and large intestine — 6.5 m), which is higher than the body length 14—16 times as much.

Liver weight of a male may be from 450 to 810 g (average 750 g), female — from 320 to 670g (average 620g).
Kidneys — 158-220 (215) g (male) and 109-152 (148) g (female). The heart — 250-288 (275) (male) and
220-243 (238) g (female). Weight of a gallbladder is 12,1-13,4 (11.5) g, spleen 3844 (41) g and lungs
265-366 (362) g.

Diploid number of chromosomes is 60.

Molt. Fur of juvenile saiga begins turning into a constant one at the age of 15-25 days. Slightly wavy
hair falls down and old adult attire grows by July 10—15. Saigas moult in spring and autumn.

The spring molt of males and females begins in late May. But in 1967, 1975, 1977 due to late and cold
spring it started in early May and completely finished from 30 June to 5 July. Most malnourished animal’s
time were just beginning to fade at the same. Priority of molting: the bow, around the eyes, around the
mouth, front and rear legs, then — crown, cheeks and the front part of the back and in the last instance —
hips, neck and belly. The duration of the spring molt is about 60t days. In the lower reaches of the Volga,
molting occurs 10-15 days before.

Autumn molt begins in late September — early October and it ends depending on the onset of cold
weather in November — December, i.e. it lasts for 60—75 days. In 1965, saiga finished autumn molting after
the 20th of October, in 1966, 1977 and 1978. — In mid-November. Male’s and female’s molting usually oc-
curs simultaneously. Its priority is as the same as in the spring. Young animals finish it 5-10 days after it
happens to adult ones.

Genital symptoms of saiga are outwardly well-distinguished from other plains animals. While running,
they hold their heads in horizontal position. They often run amble without vertical oscillations of the body.
Some animals do jumping up (under 45°) while running. In winter, their coloration is almost white, and stay-
ing away you can notice a dark collar on the neck only (especially for males). They prefer to join herds.
Their hoof prints are different from the gazelles’ ones: they are wider and more rounded. The trace length of
adults is not above 65 mm, width is about 50 mm. Males are larger than females. Saiga’s droppings, «nutsy,
10-12 mm in length and thickness of 9—-10 mm; they are larger than the gazelles’. Maturation of the animals
is most often taken in lows in winter; in the summer, they prefer open spaces for it, especially large takyrs.
Large groups of saigas gather near water.
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Saiga in Kazakhstan eats a variety of plants at least 17 families and 81 species (Fig. 2). Species compo-
sition of plants is changed in different seasons of year; it depends on the timing of vegetation, richness and
accessibility (Table 1).

In early spring (March — Mid April), saigas eat at least 11 species of plants. In spring, plants contain
75-80 % of water, and animals don’t have to look for watering place.

In March, sagebrushes are eaten generally, cereals are used in food all the time (in spring — 45 % of
eaten food is cereals). In late spring (April — May), 29 species of plants were noticed as used in food.

In spring, they also readily eat Artemisia marschaliaana, Rheum, Rumex, Allium, Tulipa schrenkiana.

Table 1
Species composition of plants eaten in different seasons of year

9 Spring
12 Containing
10 Month 11 Plant name in stomach, %
13 16 Artemisia terrae-albae, Artemi- 17 Ot 40 no 70
14 sia pauciflora, Artemisia nitrosa,
|5 March .Sonchus ar\fensw
18 different species of Poaceae 19 45
20 Ephedra distachya 21 35
22 28 Eremopyrum orientale 29 32
23 30 Eremopyrum triticeum 31 18
24 32 Poa bulbosa 33 26
25 34 Rheum tataricum 35 50
26 36 Alyssum desertorum 37 80
27 April-May 38 Descurainia sophia 39 35
40 Artemisia scopiformis 41 42
42 Limonium suffruticosum 43 23
44 Rumex marschallianus, Inula 45 Quite frequently
britanica, Allium globosum, Tulipa
schrenianum
46 Summer
47 52 Agropyron fragile 53 42
48 54 Eremopyrum orientale 55 22
49 56 Eremopyrum triticeum 57 22
50 58 Bromus inermis 59 19
51 June-August 60 Poa bulbosa 61 56
62 Festuca valesiaca 63 65
64 Artemisia scopiformis 65 75
66 Salsola foliosa 67 90
68 Alyssum desertorum 69 35
70 Autumn
71 76 Salsola praecox 77 99
72 78 species from Poaceae family 79 12
73 80 Ephedra distachya 81 47
74 82 different species of Artemisia 83 45
75 October-November 84 Limonium suffruticosum, 85 Quite frequently
Limonium gmelinii, Dodartia
orientalis, Sonchus arvensis, Cirsium,
Tanacetum santolina, Alyssum
desertorum, Capsella bursa-pastoris,
Lepidium perfoliatum

In summer, food value becomes less. Saigas have to move more in order to find better watering places
and fields, eating not less than 58 species of plants.
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In autumn (October — November), species composition contains at least 19 plants.

Saigas prefer juicy herbs as food: Salsola praecox (99% B the contents of the stomachs), Poaceae plants
(12%), Ephedra distachya (47%), different species of Artemisia (45%). In fodder is often Limonium
gmelinii, Limonium suffruticosum, Dodartia orientalis, Sonchus arevensis, more rare — Cirsium, Tanacetum
santolina, Alyssom desertorum, Capsella bursa-pastoris, Lepidium perfoliatum. At the end of the autumn,
food becomes even more monotonous: animals often move and gather in bush thistle.

M Poaceae
W Chenopodiaceae

M Asteraceae

MW Fabaceae, Brassicaceae
m Polygonaceae

M Rubiaceae

Figure 2. Plant families eaten by saigas

Little saigas (3—4 days old) begin eating grass, when they’re 10 days old — Alyssum desertorum,
Rheum tataricum, Tulipa schrenkiana are about 10% of used food. When saigas are 15 days old, 95% of
their ration is greenery (Artemisia austriaca, Agropyrum fragile, Eremopyrum and Rheum tataricum). At the
age of a month, ration of little saigas isn’t different from adult ones. The mass of all that can be kept in stom-
ach changes during whole day: in the winter for males — 1.5-6.9 kg, for females — 2.1-5.8 kg; in the winter
for males — 2-5.7, for females — 1.5-4.5 kg. They eat and get fat intensively between 4—8 a.m. and 4-8 p.m.

In Kazakhstan, in the autumn the water is stored only in the rivers and deep lakes, especially in drought
years. That time saigas experience great difficulties and tens of thousands come to preserved watering places.
Hey drink, taking turns throughout the day and even at night. It is especially hard for them, when water
freezes but snow is absent. In this case, animals make great transitions in search of water or snow. They fre-
quently visit roads where they look for different grooves, lick and gnaw ice, come to low-lying places where
snow is blown away by the wind and it lasts longer among the vegetation. During this period, they rescue
frost, which is sometimes a relatively thick layer of vegetation cover. Sometimes these animals have to break
through the ice hooves to quench their thirst. In winter, saigas quench their thirst with snow, grabbing it with
food.

In summer, saigas drink water for 1.5-4 min. Ungulates that were harvested between 0 and 2 a.m., the
liquid in stomach (contents were squeezed through a cheesecloth) for males and females, respectively, in
June — 62 and 59%, in July — 42 and 50%, in August — 73% and 66% in September — 53 and 59% of the
contents. Calves (little saigas) drink 2—3 liters of water a day in captivity.

Saigas come to watering place attentively, they follow female leader. They drink water near bank or sift
through stream of water. Saigas do it one-by-one, then adult males — first in order — run away to steppe.

During lambing and the first 10-15 days after the birth of lambs animals graze almost all day. In the
summer, they have rests all days. During the grazing, animals keep moving. For example, on July, 22th the
animals from one herd (200 saigas) passed 5—6 km for 3 hours while eating.

During the period of huge migration of saiga, daily activity changes. In winter, vacation is shorter. In
November, antelopes graze from dawn to dusk. In winter, animals have to spend much more time grazing
than in summer.
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Saigas scratch snow with their front hooves as long as find soil lying or lay on snow. They do it 8 times
a day in summer, perhaps they lay in position they laid before. It takes 35—50 c¢m place in diameter.

Saiga males reach puberty at the age of 18—19 months. Males can participate in chase (rut) at the same
age, but among females — first years only 5.2-20 % are pregnant. There are two saiga peaks of sexual activity,
but only one of them is accompanied while rutting. Highest spermatogenesis occurs in late December (the
average weight of the testes — 44.1 g) and in June (weight 27.1 g). Perhaps in the distant past the ancestors
of saiga lived in warmer climates, and they had two breeding seasons — spring and summer.

Saigas are typical polygamous animals. Creating of harems takes place in the second half of November.
In the first decade of November — harems of up to 30 females were 70.3 in the second — 86 and in the third
— 83.7%. Normal harem in Kazakhstan is about 30 females. At Barsakelmes, harem’s size is 10—12, in the
area between the Volga — Ural — 10-15, and in Kalmykia — 2—-6 females.

Complex environmental factors contributes to offensive mass mating: the formation of harems, light
conditions, cold, animal fatness. Mass rut of saiga in Betpakdaly took place from December to January.

Saiga’s chase occurs in the territory of Kazakhstan in the main wintering areas, in the broad valleys,
overgrown with Artemisia, Salsola, Vicia, or in extensive takyrs. Harems are located 50-200 m from each
other. A male is constantly near females, it makes t characteristic sounds resembling grunt. Under yearlings
are expelled from herd and live separately. While fights, owners of harems hurt each other. Normally, mating
takes place at night and lasts for a few seconds. During the rut, males’ hardly fed and strongly grow, they get
thin, weaken.

Females reproduce in plain areas, sparse vegetation and soft soil. During the calving females are kept at
a distance of 15—-100 m apart and newborn density is from 4 to 25 animals (about 5-7) per 1 ha.

Saiga’s pregnancy continues 131-141, an average of 138 days. Saiga’s duration of pregnancy changes
from west to east. In early May (1-7), females reproduce in Kalmykia, Kazakhstan, and 10 days later in
Mongolia. Females give birth lying down, often at night or early in the morning. Eat placenta. At first, help-
less lambs are born, but 0.5—1 hour later they are able to leave generic maturation.

In late April, the mass of milk glands is about 150, for lambs — 600-800 g. Females feed infants early
(at 5-6 a.m.), then -. 12-9 p.m. Saiga’s milk is yellow Saiga, salty, it contains 5.8% fats, 3.31% lactose, and
various amino acids. A captive saiga at the age of 23 days drinks 40-50 cm’ of milk once, at the age of 1
week — 350—400 cm’, and at the age of 1 month 0.9—1 1.

A female feeds only its lambs. If lambs are 2, it tries to take care of both of them. After 20—30 minutes
of feeding it stays away. Lambs lie curled up or stretched out their necks on the ground. Young and adult
animals run amble. In the evening, you can watch the original game of lambs in large herds.

Before birth, their average weight is 1843 g (120 days old), they look like newborn lamds. They grow
up most intensively during first 30 days, then between 4 and 18 months, and by 2.5 years old growth almost
stops. Weight changes depending on the fatness.

Only males have horns. They are usually translucent, yellowish-white, length is about 30 c¢m, irregular
shape, two-thirds at the bottom of transverse annular beads are arranged almost vertically on the head, and
their form is black cones (height — 1 cm) that appear at the age of 1 month. By 6—7 months old, they grow
up to 9-13 cm, and at the age of 89 months black leathery cover disappears in part. Animals get their horns
light and smooth by the age of 3 years. Age of animals is not determined by number of rings.

Sex ratio of embryos is 1: 1, and neonatal 1: 0.9. We explain this fact that male activity is often watched
during reproducing. The number of males changes depending on cold weather (after death while chase peri-
od), as well as amount of their shooting. In the spring, in March — May, there is an integration of herds. Most
of the males (in March) join large herds of 50—300 animals or clusters of 20—40 thousand animals to migrate
to the North. Females join herds of 50 animals (48.6%), from 51 to 300 animals (46%). In April, we see
herds of 400 animals and occurrence increases to 37.9%. In early May, they form clusters (3—6 thousand an-
imals), and during mass calving (for 2—10 days), saigas join herds hardly [2].

Betpakdaly areal (Fig. 3) extends from the Mugodzhary mountains in the west to about Ayagoz in the
East, ie its length is about 1,500 km. Consideration is currently being conducted only in the western part —
in Torgau, Zhilanshike, Aral Karakum, where main livestock animals concentrate. At the same time, we
know that saiga antelopes in small quantities are found in the rest of the range — in Betpakdaly, Northern
and Southern Balkhash region, in the western part of the East Kazakhstan region, etc. and carrying out the
integration of the entire territory is necessary in order to clarify the current state of Betpakdaly population
(Fig. 4, Table 2) [2].
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Figure 3. Saiga’s areal

To define population of these animals in the large territory is very difficult using devices that are usual-
ly used, so aviation is more convenient way to carry it out.
Saigas are quite active animals, they move from one place to another so that to take some experiments

being on foot is practically impossible.

One of the ecological features of saiga was a large migration in 2012 to Russian Federation (Engels city),
it happened for the first time. More likely, the reason was season spring-summer drought. Plus, it’s explored
that the saigas areal extends to the North, especially it occurred more intensively for previous 10 years be-

cause of climate thaw [3].

Figure 4. Ground stocktaking of Betpakdaly population
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Table 2
Saiga population 2007-2016
36 Year 87 Population (thousands)
88 Betpakdaly 89 Ustyurt 90 Uralskiy 91 Insummary
92 2007 93 228 94 164 95 15.6 96  54.8
97 2008 98 323 99 104 100 18.3 101 61.0
102 2009 103 452 104 9.2 105 26.6 106 81.0
107 2010 108 53.4 109 4.9 110 27.2 111 85.5
112 2011 113 78.0 114 6.1 115 17.9 116 102.0
117 2012 118 110,1 119 6.5 120 20.9 121 136.6
122 2013 123 155,2 124 54 125 26.4 126 187.0
127 2014 128 216.0 129 1.7 130 39.0 131 256.7
132 2015 133 31.3 134 1.5 135 50.1 136 82.9
137 2016 138 36,2 139 1,9 140 70,20 141 108,3

Betpakdaly population is considered the largest of these three. In 2014, their amount reached 216,000,
but in 2015 murrain occurred (from 226,000 to 31,300 animals) in spring, so 87% of saigas died for the first

time (Table 2, 3).

Amount of saigas in Kazakhstan for 10 years decreased (50 times less) since 1992 to 2003 from about 1 mil-
lion to more than 20,000 animals. Thanks to decisions taken to save species, amount of saiga gradually increased.

Radical changes have taken place as a result of mortality in Betpakdaly due to the mass death of fe-
males in the field concentration at lambing [4].

Saiga amount was about 300,000 in 2015, at the same time, in spring, animals lost 87% of their amount.

Amount of Betpakdaly population since 2011 to 2016

Table 3

142 Year 143 Amount of Betpakdaly population (thousands)
144 2011 145 78,0
146 2012 147 109,2
148 2013 149 155,2
150 2014 151 216,0
152 2015 153 31,3
154 2016 155 36,2

So, as next monitoring, male amount was 40%, that was extremely large amount for saigas (Fig. 5)
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Figure 5. Saiga amount in Betpakdaly population

Share fingerlings were 13.8%, which shows a low success saiga breeding. Thus, at the moment it is not
known how this relationship will affect estrus and breeding success in 2016 [5].
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As a result of the aerial survey in 2016, the total number of saiga in Kazakhstan is 108,300 animals,

Betpakdaly population numbers 36,200 animals, Ural population — 70,200 and Ustyurt population — 1,900
animals.

Destruction of natural habitats, disturbance of migration routes, using of chemicals in agriculture,

strengthening factor of concern — all these problems, leading to the impoverishment of the animal world, for
many sidelines compared to poaching. Nowadays, it is one of the most serious threats to wildlife in Kazakh-
stan, in particular for steppe and semi-desert areas. The most striking example of the consequences of poach-
ing - a large reduction in the number of saiga in Kazakhstan.
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Opransik Kazakcrannarpl Saiga tatarica L. betnakaajaajibik
NOMYJIAUMACHIHBIH IKOJOTUSJIBIK epeKuieTikTepi

Makanaza *xapTbliail el xKoHe KypFrak Aanaibl aiiMakra bernaknana nomynsuuscelHaa TipLIIK €TETiH
Saiga tatarica L. OHONOTHATBIK JKOHE SKOJIOTHSIIBIK €PEKIIENIKTEepl KapacThIPbUIFaH, Kbl aKOeKeHIep
CBIPTKBI epeKIlelikTepi OOibIHIIA KOHbIp)Kall alMakThlH Oacka jkaHyapiapblHaH epekiueneHeni. OHbIH
CBIPTKBI, iIIKi KYpPBUIBICHI, COJl CHAKTBHI akOeKeH/i 6acka »kaHyaprapAaH epeKile eTill KOPCETETiH TYMCBIK
OeuIriHIH KYPBUIBICTHIK, COHBIMEH KaTap TIPIIUTK eTyi, KY3Ti-KBICKBI TYJeyi jkKoHe Ke0elo epeKIIemiKTepi
cunarrairad. CyperTe koHe KapTaja bermaknana momysiuschiHIa aKOOKEHIEPIiH Tapally aiiMarbl yKoHE
KOIIi-KOH OarbITEl OepiireH, akOOKeHAEPIIH op TYpili MaychkiMaa Koperi OOJBIT TaOBLIATHIH JalajibIK
afiMaKTBIH op TYpJI HIONTEKTeC OCIMAIKTepiHiH Typiepi kepcerinreH. AkOekeHnep Herisi 17 TyKepIMmacKa
skaratelH 81 Typini ecimuiktepmen kopekreHendi. Oprainbik KasakcranueiH bermaknana momyssinusiChIHAA
Saiga tatarica L. akOeKeHIHIH J>KAaCTBIK JOHE KbIHBICTBIK KYPaMBIHBIH apaKaThIHACHI JKOHE CaHMBIK
JMHAMUKAChl JUarpaMMazia KepceTiIre.

Kinm co30ep: Betnaknaia Momy sIUUsCHL, Caiffak, faja, CaHbl, Tapany aiiMarbl, YPFALIBICI, epPKETi, Tapany,
MYHi3, kebero.

I' K. TypnsibexoBa, A.A. TypasioexoBa, A.H. AxmetoBa, /I.A. I'opbauesa

JKoJI0rHYecKre 0CO0eHHOCTH caiiru Saiga tatarica L.
Bbernaknanunckoi nomyasinuu llenrpaabsnoro Kazaxcrana

B cratbe paccMOTpEHBI 9KOJIOTHYECKUE OCOOCHHOCTH caiiru Saiga tatarica L. bernaknaluHCKoOI Momynsimu,
obuTaroniel B MOMYIIYCTHIHSX M B CYXHX CTEIHBIX 30HAX, a TAKKE JaHA UX OMOJIOTHYECKAsh XapaKTepUCTHKA.
OrnucaHbl BHEIIHEE, BHYTPEHHEE CTPOCHUE U CTPOSHHUE HOCOBOM YacTH, KOTOPBIE OTIMYAIOT Caiiry OT APYrux
JKUBOTHBIX, a TAK)KE IIOBEIICHHE, TOH M BECCHHE-OCCHHsS JIMHBKA. [I0Ka3aHbl apean pacrpocTpaHeHUs caii-
rakoB bernakmanvHCKOW MOMINSIUH, UX MapmIpyT ¥ MUrpanus. [IpeacTaBieHbl HECKOJIBKO BUJIOB U3 CTa
CTEIHBIX TPaB, KOTOPHIE B Pa3HbIe CE€30HBI rofla yNoTpedsatoTes B nuuie caifrakamu. Caiiraku B Kasaxcrane
MUTAIOTCS Pa3HOOOPA3HBIMH PACTCHUSAMH, KOTOphIe OTHOCATCA K 17 cemeiictBam u 81 Buny. Ilokazano coot-
HOLICHHE BO3PACTHOTO U IMOJOBOTO COCTaBa M MPEACTaBlICHAa JUHAMMKA YHCIEHHOCTH caliru Saiga tatarica
bernaknanunckoii nomyssiunu Lenrpansuoro Kasaxcrana.

Kniouesvie cnosa: bernakganmacKas nomyJsnus, caﬁra, CTCIIH, YUCICHHOCTD, ape€all, CaMKa, caM€Il, pacipo-
CTpaHCHUE, pora, roH.
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Ecobiomorphology of ruderal plants meeting
in Karaganda city environment

This article represents to determine the species of weeds in Central Kazakhstan, especially in Karaganda re-
gion, and to give ecobiomorphological description of them. In addition, it was examined how to collect and
dry the weeds in dry sections of Central Kazakhstan, to determine the type, the form of life, the period of
vegetation of collected plants and to tell about the ecological significance in water and dry regions.
By classifying the economic significance of weeds not only harmful effects, but also the benefits were de-
scribed such as in medicine, in livestock food agriculture, food and in other industries. As a result of our re-
search in the vicinity of the city of Karaganda collected 75 species, and provides systematic information
weeds. They are classified into 20 families and 65 genera. Most weeds are members of the following families:
Asteraceae, Cruciferae, Fabaceae, Poaceae, Boraginaceae; Chenopodiaceae, Umbelliferae, Labiatae -
Solanaceae; Rosaceae; Amaranthaceae, Cuscutaceae, Plantaginaceae; Euphorbiaceae, Caryohyllaceae,
Malvaceae, Polygonaceae, Convolvulaceae.

Keywords: ecobiomorphology, period of vegetation, weeds, agrophytocenosis, morphological characters,
the generative organs.

Nowadays special attention is paid to the problem of protection of environment and rational use of natu-
ral resources. One of the most important tasks in the efficient use of natural resources and the protection of
environment contains the ability to read deeply the natural ecological system in order to make recommenda-
tions based on scientific research.

The lack of information about the ecomorphological characteristics of weeds in Central Kazakhstan is
still one of the most important unresolved issues.

Some authors divided wild plants into two groups: weeds and cultivated plants. The growing of weeds
is accompanied with cultural plants which are made by agrophytocenosis of weeds that plays a secondary
role in hindering the economic activities of the person [1].

Thousands of species of plants are growing on the earth. The most common type of plants is weeds.
They spread in the mountains, forests, ravines and steppe areas, gardens, fields.

The first systematic information about the weeds can be seen in works of the largest systematics in the
world such as Kassin (1834), Turchannikov (1856), Dekandol Besser (1928-1949), Ledebur (1844—-1946) [2].

Buasse E. (1875), Guker (1882), as well as American botanists Gray (1884), Reydberg (1916), Clement
and Xael (1923) has made a great contribution to the systematics of weeds. In order to learn about the types
of vegetation not only systematic works, but also the greater importance of regional floristic publications was
noted [2, 3].

So far, there is no unique definition of weeds. By Maltseva A.L., weeds are wild or semi-cultivated
plants which grow in pasture lands without the participation of the farm, and also with cultural plants. Nikitin V.V.
emphasizes that «weeds are the group of grass which would harm the cultural plants». Weeds in farm fields
are considered as the group of «not necessary» grasses [4].

Harmfulness of weed plants does not depend on the type of plant, it depends on quick breeding by scat-
tering the seeds.

According to Nikitin V.V., demutation (re-position) of weed plants is closely related to the natural con-
ditions and to the moisture of relief.

In rare cases among intentionally grown grain crops cultural plants are known as weeds. Sometimes the
increase of black wheat hinders the growing of wheat area and also alfalfa hinders growing of cotton areas.
By Malceva A.L (1932), the weed plants are very close to all cultural plants which interfere with the fields
and other cultivated plants.

Currently, the reasons of the elimination of plants are the mass extinction of plant species, areas that
change often and the deterioration of the ecological conditions. Conservation of diversity of plants and
recovery of endangered species are one of the most important issues for the science of botany.
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Increasing the influence of anthropological factors causes the reduction in the diversity of plants that
has become one of the most important measures. For example: due to the direct and indirect impact of lands
for rupturing, the urban development, roads and etc. plant species are disappearing which have led to the
reduction in biological diversity.

Parasitic weed plants are plants which can take nutrients from foster plant, some weeds take from the
stalks of the plants, and some take from the roots of the plant by clinging to the root. For example, skilled
tobacco, tomato and others are considered as one of the most common weeds which are growing on sunflow-
er by sticking to them.

In general perennial weeds breed by seeds and also by vegetative organs. Perennial weeds according to
the root system are divided into the following groups: taproot, fibrous root, tubers and crown roots, bulb root,
stolon root, corm root. Taproot weeds breed by seeds and slightly by vegetative organs [5].

Weeds such as common wormwood, medical dandelions, common plantain, silver bloodroot and others
widely spread in orchards, gardens, fields, fallow lands, parks and other places. The example of fibrous root
is plantago and banewort.

In essence, the vast majority of weeds grow among the grains and technical crops, also among annual
and perennial forage grasses. 31 species of weeds are recorded outside of field.

Weeds which breed in vegetative way by root offspring and which dive deep into the roots are classified
into root offspring species. The examples of root offspring are field sow thistle, filed ivy, reddish sow thistle,
ragwort, yellow sow thistle, arable sow thistle, fiber sinadenium, creeping wheatgrass, creeping oxtongue,
simple agrimony, inclination thistle, reddish cornflower and et al.

In general, effective struggle with weeds depends on the activities carried out in time and quality in
connection with variable technology for the production of agricultural crops.

Root offspring weeds can produce new plants from their roots. Their roots can collect large amounts of
nutrients and new shoots can appear from their root buds. Therefore, the fight against them is held mainly in
the areas where stream measures aimed and where roots can seduce.

In the fight against perennial weeds it is important to do plowing in early autumn. The root offspring
can be weakened and the two years hibernating weeds can be removed by shearing the neck of roots.
This fight against weeds can be done by cultivators which are left in stream lands, then it is carried out by
ripping a depth of 20-22 cm [6, 7].

The fight against annual weeds can be very effective in spring time. Unfortunately, it is not possible to
eliminate the weeds by using agricultural activities. In this regard, we would like to introduce the benefit of
using chemical method.

Currently in the field of plant protection and uniqueness of high biological productivity the impact of
chemical method is considered to be the most effective one. Therefore, there has been a clear use of pesti-
cides in agriculture. That is why it is allowed only to use the pesticides which are fixed by the Ministry of
Agriculture of the Republic of Kazakhstan [§].

Many scientists believe that underestimation of ecological adverse effects of agriculture leads to a sig-
nificant deterioration in the quality of soil, the 20-30% reduction in the amount of humus, agrochemical and
agrophysical deterioration, the deterioration of the compaction of the sand erosion, as well as the damage of
areas of the soil and the most important led to the pollution of fields of weeds.

The goal of this work is to determine the types of plants and give the ecobiomorphological description
of weeds in Central Kazakhstan, including the city of Karaganda. In addition, another purpose is to collect
and dry weeds and plants in the arid steppes of Central Kazakhstan. Moreover, it was mentioned how to de-
termine the type, the form of life, the period of vegetation of collected plants and to tell about the ecological
significance in water and dry regions.

Ephemers and ephemeroides are long-developing types of plants that bloom later were chosen as the
object of the study which passes the period of the vegetation and species composition in the early spring.
Harvesting was held in the spring and summer of 2014-2015.

Collection of weeds was held by routing method 23-25 km south-east of the city, near the highway
along the Spassky near the slide Bai-Daulet, the right and the left bank of the river Bugpa and all regions of
the Orbita Ne 1 were covered. In addition, the left and the right bank of the river Sokyr was considered.
The weeds of Karaganda near ash and middens were studied. The accumulated plants were identified by their
differences in type, by general (family and relatives) morphological features and by generative organs.
The collected plants are identified by illustrated flora of Kazakhstan. Drying and processing of herbarium
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were made by methods of Uranov A.A., Skvortsov A.K., Anapiev [LM., Abdrakhmanov O.A.,
Akhmetzhanova A.l., Auelbekova A K., Averchenko A., Sechin D. [9, 10] et al.

As a result of the research, there are 850 different species of flowering plants in meadow areas of Cen-
tral Kazakhstan. There are weeds among them. As a result of our study 75 different kinds of weeds were col-
lected in the city of Karagandy region.

20 families, 65 related plant species were classified. The majority of weeds are considered to be a rela-
tive of the family Asteracea — 17 family, 20 species, Cruciferac — 9 family, 9 species, Fabaceae —
7 family, 9 species, Poaceae — 8 family, 8 species. Some species are Boraginaceae Iridaceae family,
5 family and 5 species which often grow in gardens; Chenopodiaceae, Umbelliferae, Labiatae and 2 family,
2 species of Solanaceae; 1 family and 3 species of Rosaceae; Amaranthaceae, Cuscutaceae and 2 species of
Plantoginacea.

A few species are related to Euphorbiaceae, Caryohyllaceae, Malvaceae, Polygonaceae and
Convolvulaceae.

By life forms weed plants are divided into perennial which is 48% and into one-year, two-year grass
like plants which is 38.7% (Fig. 1).

B Jong vegetation
® ephemers

m ephemeroides

Figure 1. The percentage ratio (%) of short and long cycle development of the weed species

The vast majority of the weed plants are mesophytes which are 50.7%. It has long vegetation period,
that is 94.1%.

Ephemers and ephemeroides belong to the short vegetation period plants which grow in early spring
and they bloom until summer. They use maximum spring rain water and then dry up where the amount of
water is 5.6%.

Mesophytes share 2.7%, while xeromesophytes are 12% and xerophytes are 8%. Moreover,
hydromesophytes share 1.6% in the city.

Among the variety of weed plants, weeds that belong to segetal groups are 49.3%. It is due to the preva-
lence of anthropogenic impacts on the plants. Ruderal-segetal and segetal-ruderal plants share 28% and 12%
respectively and only ruderal group contains 10.7% (Fig. 2).

12

10,7 B segetal — 49,3

B Ruderal-segetal — 28
l Segetal-ruderal — 12
¥ Ruderal — 10,7

28

Figure 2. The percentage ratio of the life forms of weeds in Karaganda region, %

Among annual weeds, the spring one-year weeds are 38.7% and 93.3% of them are autumn.
The classification of weeds in Karaganda region by its economic significance showed the following results:
animal-feed plants came as a representative of the majority of cereals, 19 species, and the percentage was 20.2%.

Cepus «buonorna.MeaguuuHa.leorpadumsa». Ne 1(85)/2017 51



D.K. Kyzdarova, R.T. Mussina

Most of the medical plants came as a representative of Labiatae and Asteraceae, 18 species, and the
percentage was 19.1%.

Most of the plants which give the honey are a representative of the harvest Labiatae and plantain. It had
11 species and the percentage was 11.6%. 9 species are used as food and 9 species are poisonous, which
takes 9.6% of the weeds from the total, essential napkins are 7 species, which range from 8.2%, while oil is 4
species and 5.3%, 3 species of insecticides, which is 4.6% of the total weed.

Thus, not only harmful aspects were identified in their classification but also other important benefits
such as medicine, agriculture, livestock feed, food, etc. were discussed (Fig. 3).

Annual (one-year) — 38,7

48 Perennial — 48
Two-year — 13,3

Figure 3. The percentage ratio of the types of weeds in Karaganda region, %

The fight with weed through a biological method is used to prevent environmental problems in the re-
gion or to avoid environmental pollution by various chemical products, also which is used to improve the
environment.

In addition, the adaptation for the breeding of weeds depends on the high ability to spread seeds quickly
around power line which is 43%, and 24% of high growth and sprouting seeds irregularly, 18% of preserving
the seeds in the soil for a long time and 15% of the weeds reproduce not only by seeds, but as well as by rhi-
zome, root offspring, tubers and by vegetative way.

According to the results of research work in the city of Karaganda, 20 families, 65 genus and 75 species
of weeds were identified. The most common types of them are tent hawkweed, climbing buttercup,
bloodroot, prickly thistle, terry burdock, blue cornflower, latch thistle, ivy. Weeds which belong to rhizome
are creeping wheatgrass, Tatar buckwheat, gladiolus, white pigweed, ivy elymus, simple cane, sorghum,
field equisetum.

48% of the weeds in the territory of the Karaganda in the form of life are perennial herbs plants, where 27%
of them are ephemeroides and 25% are ephemers. In addition, 94.1% of weeds belong to long growing plants.

Among the weeds collected from water 30.7% are mesophytes and 26.7% are mesoxerophytes. The vast
majority of xerophytes that is defined due to the climatic and soil conditions are 53.6%.

According to the result of the classification of weeds by growth condition, the most common lands are
steppe and grasslands.

Weeds found in the territory of Karaganda were divided into following groups by economic signifi-
cance: 19 for animal feed; 18 for medicines; 12 for honey; 9 for food and 9 as toxic; 7 types of essential fat.

Thus, the protection of natural resources, care, efficient use of today's scientific and technological pro-
gress is one of the most actual problems in the developed countries. By following this rules which were dis-
cussed above the plants can be preserved and it will help to improve environmental protection. Therefore, we
have to make the contribution together as a team in order to preserve our natural resources. It is our civic ob-
ligation.
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J.K. Keznaposa, P.T. Mycuna

Kaparanabl aiimakTapblHIa Ke3/1eCeTiH apaMIIenTepaiH
3K00MOMOP(OIOTHSICHI

Maxanaga Opraislk Kasakcranma, oHbIH imniHne KaparaHabl KajdachlHbIH JiaHJUIaTapblHIaFel apaMILenTi
OCIMAIIKTEpiHIH TYpJepiH aHBIKTAy >KOHE OJlapFa IKOOHOMOP(DOIOrHsUIBIK cUMaTTaMa Oepy KapacThIpbUIFaH.
Opransik KazakcTaHHBIH KypFaK JajablK aiiMarblHIaFbl apaMILeNT] ecIMAIKTepi KeNnTipill KuHay, )KUHAIFaH
OCIMAIKTEpAIH TYpiH, eMip cypy (opMaiapblH, BETeTAIMSUIBIK IOyipiHIH Y3aKTBHIFBIH aHBIKTAy JKOHE CyFa
0aliNaHBICTBl  SKOJIOTHSUIBIK ~ TONTAapblH, OCIMAIKTEPIiH KypraK JajalblK OKarIaiijarbl SKOJOTHSIBIK
LIapyallbUIbIK MaHbBI3bl Typaibl ailThurraH. KaparaHapl Kalachl MEH OHBIH ayMaFbIHAFbl apaMIIeNTepHiH
LIapyalIbUIbIK MaHbI3bl GOMBIHINIA JKIKTEYAiH OapbIChIHAA OJIApAbIH 3HSHIBI XKaKTapbl FaHa €MEC, MaHBI3/IbI,
Haifanbl TYCTapbl Ja aHbIKTANABL, SFHM, MEAMLMHAAA JOPUIK, aybul MIAPYAIIbUIBIFBIHIA Maj-a3bIKTHIK,
TaraMJIBIK JKOHE T.0. OHIIpic cajanapblHAa KOJIAHBUIATBHIHBI, Maimachl sxeHiHne. CoHmai-ak apamImentep
JKaJIbl CHCTEMATHKAIBIK MaFjyMarTap Kenrtipinren. bBi3min 3eprreynepimiziin HoTmwkeciHne Kaparasibt
Kayachel aiiMakTapblHaH 75 Typii apammenTepaid Typiepi Oenrim 6ommel. Omap 20 TykbIMzmacka, 65 TybICKa
JKATaTbIH OCIMAIKTEpAIH TYpJepiHe JKIKTeNTeH. ApaMIuenTepiiH OackIM Kemmiiiiri: Asteraceae, Cruciferae,
Fabaceae, Poaceae, Boraginaceae; Chenopodiaceae, Umbelliferae, Labiatae - Solanaceae; Rosaceae;
Amaranthaceae, Cuscutaceae, Plantaginaceae; Euphorbiaceae, Caryohyllaceae, Malvaceae, Polygonaceae,
Convolvulaceae TyKpIMOacTapbIHa XKaTabl.

Kinm ce3dep: sxobnomMop¢oorus, BereTalsIbIK Joyip, apaMIIenTep, arpo(pHTONEH03, MOP(OIOTHSIIBIK
Oenrinep, TeHEPATHUBTI MyIIeep.

J.K. Keiznaposa, P.T. Mycuna

IK00HOMOP(OJIOrHsl COPHBIX PACTEHNH, BCTPEYAKOIINXCS
B okpecTHOoCcTH I'. Kaparanabi

B cratee paccmorpeHsl BHIBI COpHBIX pacteHuil LleHtpampHoro Kasaxcrana, B TOM uucie jaHmmadra
r.Kaparaunel, a Taxke ux skodbnomopdonormyeckas xapakrepucTuka. [IpencraBieHsl JaHHbIE 0 COOpKE U
CYIIKE COPHBIX pacTeHHH, 00 ONpeeNeHnH UX BUAOBON NPUHAMIC)KHOCTH, )KU3HEHHBIX (hOpM, TUTUTEIBHOCTH
BETCTAIlMOHHOTO TEPHOJIa, 00 3KOJOTHUECKHUX TPYIIIAX 110 OTHOLICHUIO K BIKHOCTH, SKOJOTHYECKOM XO-
3IMCTBEHHOM 3HAUCHHMU B apUAHBIX ycioBHAX. Ha ocHOBe kmaccudukanuy mo Xo3siCTBEHHOMY 3HAYEHHUIO
OTIpEJICNICHBl KaK OTPHIATEIbHOE BIMSHHUE COPHBIX pacTeHWil T.Kaparanmbl  ero OKpecTHOCTEH, Tak M HX
MOJIC3HBIC CBOMCTBA: HUCIIOJIb30BAHNE KaK JICKAPCTBEHHOTO CPEACTBA B MEAMIIMHE, B KAYECTBE KOPMa B CEJIb-
CKOM XO3sIHiCTBe, B MMHIIEBOM OTpaciu U T.I. B pe3ynbraTte uccnenoBaHuii B OKpecTHOCTAX ropona Kaparan-
Il COOpaHo 75 BHIIOB COPHBIX PACTCHUH, a TaKKe IMPUBEICHBI CUCTEMAaTH4ecKue cBeieHus 0 HuX. CopHbIe
pactenus kiaccuuuuposansl k 20 cemeiicTBaM u 65 ponaM. BONBIIMHCTBO M3 HUX SBISIIOTCS HPEICTAaBUTE-
JSIMH CIICAYIOIUX CeMeHcTB: Asteraceae, Cruciferae, Fabaceae, Poaceae, Boraginaceae; Chenopodiaceae,
Umbelliferae, Labiatae - Solanaceae; Rosaceae; Amaranthaceae, Cuscutaceae, Plantaginaceae;
Euphorbiaceae, Caryohyllaceae, Malvaceae, Polygonaceae, Convolvulaceae.

Kniouesvie cnosa: 3x00MoMopdoIIorusi, BEreTallMOHHBIN ITEPHOJ, COPHSIKH, arpoQuTOneHO03, Mopdoornye-
CKHE 0COOEHHOCTH, FeHEPAaTHBHbIE OPTaHbI.
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KexkenicTepai 3aKbIMIalTHIH 3¢H CAHBIPAYKYJIAK TYPJIEPiHiH
OMOIKOJIOTUSJIBIK epeKIIeiKTepi

Kexenicrepai 3aKpIMIaNHTHIH 3€H CaHBIpayKYJIaK TYPJIEPiHIH oCepiHeH OHIMHIH TYCiMi MEH cakray Mep3iMi
JKBUIIAH OKBUIFA  a3afofa. ATanraH TYpJIEpAiH OWOIKOJOTHSIIBIK —epeKIIeNiKTepl 3epTTelil, Kypecy
nrapajapblHbIH HETI3iH jKacay e3eKTi Mocene 0oibin Tadbuianbl. KekeHic TypiepiHae aypy KO3IBIPYIIBI 3¢H
CaHBIPAYKYIAK TYpJEpiHiH OHOJIOTHSUIBIK epEeKIIeNIKTepiH aHBIKTay MaKCaTBhIHIAa OJNApAbIH Ta3a eKIeci
ANBIHBIN 3epTTenai. HoTmkecinae TyprepaiH MOpQOJIOTMsUBIK KpUTEpHiiepi alKplHAanAbl (3apmanrtay
CHIAThI, KOHUJUS OJIIIEeMi, KeJIIEeHEH Nep/e CaHbl, KOHHIMS TY3y €peKIleliri). 3eH caHbIpayKylaK Typiepi
H.A. HaymoB (1935) xone M.A. JIutBunoB (1967) aHbIKTamanapbl KOMETIMEH aHBIKTJIbl. AJMaThI
obunbichiHbI Oec aymanbiHan (Tamrap, EnGekmnikaszak, Kapacaii, JKamb6pir, IlanduioB) kekeHictepaiy
TYKBIMAPEl MEH 3aKbIMIaHFaH KOKeHiC TypJepi >kuHam anmbiHgsl. Ollapa KeKeHICTepAiH calachlHa acep
eTeTIH 3C€H aypyJapblHBIH KO3IbIpreiTapbl Macrosporium Cooke & Ellis, Alternaria Nees TybICHIHBIH
KeJecl TONTapblHA JKaTaThlH Typrepi TaObuinsl: Macrosporium solani Ellis & G. Martin, Macrosporium
cucumerinum Ellis & Everhart, Macrosporium commune Rabenh., Macrosporium carotae Ellis & Langl.,
Alternaria brassicae (Berk.) Sacc., Alternaria tenuis Nees, Alternaria radicinia Meier, Drechsler
& E.D. Eddy, Alternaria alternata (Fr.) Keissl.

Kinm ce30ep: 3eH CaHBIpayKyJlaK Typi, OHMO3KOJOTHSUIBIK EpPEKIIeNK, MOP(OJIOTHANBIK epeKLIeNniKTep,
XKIINIIYMaK, KOHUWA, Ta3a eKie, QYHrHIuATep.

KekeHic mapyamsuibIFbl — aybUIIIaPYaIIbUIBIFBl OHAIPICiHACTI MaHBI3BI cananapasy Oipi. KekeHictep
— OHOJIOTHSIIBI OCJICEHII 3aTTap: J9PYMEH/IEpP, KoMipcey, MEKTUH/II 3aTTap, OPraHUuKaJbIK KBIIIKBLIAAP, SQUp
Maiiiapel, GUTOHLIUATEP, MUHEPAIAAP JKOHE JKOFaphl KYHIBUIBIFEI Oap 3aTTapislH Herisri ke3i [1-7]. TM/]
enjiepiHie KokeHic NakbuIgapblHbIH 70-TeH actam Typi, an Kasakcranma 50-re XybIK Typi ecipijeni.
OnapaplH imiHAE KeH TapajfaHIapbl LIMHWHAT, KBIPHIKKAOAT TYBICHI TYpJIEpi, Kbllla, IHA3, CapbIMCak,
KbI3aHaK, KAp, OYPHII, aCKOK, KOpUaHIp, aKKEITKeH, co0i3, IasFaM, IOMBIp T.0.

Kasipri Tanma arpoeHzipicTiK KEHIEHHIH HETi3ri OarbITTapbIHBIH 0ipi — XaJbIKThl aybUIIIAapyallbUIbIK
OHIMJepIMEH TYpaKThl KamTamachl3 eTy. BYY Tamax jkoHe aybUIIapyamubUIbIK OeiimMi caHarsl OOHMbIHIIA
KBIJT CAbIH 3USH/ABI OPTaHU3MIEP aybUIIapyamsuIblK eHiMaepin 30 maifbizra Temeraereni. OHBIH iTiHIE
3€H TYPJIEPiHiH TyABIPaTHIH aypyiaphl KEH TapajFaH.

Kexkenic Typnepinae aypy KO3OBIPFBIII CaHBIPAYKYJIAK TYPJIEPiHIH OMO3KOIOTHSIIBIK EpeKLIeTiKTepiH
HAKTBUIAI, TYpre aXbIpaTy, Kypecy IIapanapblH HaKTbUIAy 3€PTTEy >KYMBICBIHBIH HETi3Ti MakcaThl OOJIBII
TaObLIA/IbI.

3epmmey mamepuandapvl men 20icmep

3epTTeNreH KOKOHIC TYpIiepi: ac Kpi3aHarbl (Lycopersicon esculentum Mill.), kei3pi1 Oypeim (Capsicum
annuum L.), sz (Allium cepa L.), cappimcak (exme xya) (Allium sativum L.), 6akma KbpIpbIKKaOaThI
(Brassica oleracea L.), exnie ca0i3 (Daucus carota L.), nicti ackek (Anethum graveolens L.), xomimri
akkenkeH (Petroselinum crispum (Mill. Nym.), exkne xkusap (Cucumis sativus L.), nicti cenpuepeut (Apium
graveolens L.), 6akuia mmuHaTh! (Spinacia oleracea L.), Gasnapl anka (Solanum melongena L.), xomimri
manraM (Raphanus sativus L.). 3akpIMmanraH TYpiepAiH yirijgepi AmMartbl oOJBICBIHBEIH EHOeKITiKa3ak,
Kamo6pu1, Kapacaii («Ka3ak kapTorn koHe KOKOHIC IMIapyallblUIbIFbl FRUIBIMU-3€PTTEY UHCTUTYTHIY), Tanrap,
[NandunoB aynangapsl ericTiIKTEpiHEeH JKUHAIIBL.

3eH TYpJIepiH aHBIKTay/a OWOJOTHSUIBIK, MHKPOCKOIMSUIBIK 3epTTey oICTepl IMaiJalaHbIIIbL.
Buonorusneik omictepaeH GuTonaToreHAi 3eH KOKOHIC Typiiepi TYKbIMIApblHAH BUIFAJABI Kamepana Oemin
aly, KOPEKTIK OpTaja ecipe OTBIPHIN, Ta3a CKIeJepiH ally, MHKPOCKONTHIK Tajijnay jkacay omictepi
KOJJAHBUIABI. MUKpOCKOMMSUTBIK — Tanmaynap Micros  Austria  Camera 519 CU 5 Otcmos
oeitnekoHAbIpFeIcEiIMEH MCX 100, (ABctpusa, 2012) xapblK MHUKPOCKOOBIHAA (PKACYIIANIBIK KYPBUIBIMBIH
Kapayfa, KOHUIUSJIAPbIH OJIIIeyTe, KOMITBIOTEP apKbLIbl CYPETKE TYCIpyre apHaiFaH. YJIKCUTY apajbIFbl 4—
100 ece), Ampramm 104 (Peceit, 2010) MOHOKYISIpIBI MHKPOCKOI apKbUIBI (CaHBIPAYKYJIaKTapABIH
MUKPOCKOIITHIK JKIMIITyMarblH, KOHUAWSACHIH 3€pTTEyre apHajFaH, YiIFauTkeim apanbirel 40-100 ece),
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SHEPTUA-TUCTICPCUSIIBIK PEHTTEHIIK CIIEKTPOMETPIIl KeIleHIi ToMEH BaKyyMasl ieKTpoHasl JSM-6510LA
(«JEOL», YKanowus) mukpockonbigna (COM) (3eprreneriH YITiHIH OETTIK MHUKPOKYPBUIBIMBI MEH
TormorpadusChIH, canlalibIK TalIay kKacayFa apHaIFaH) CKaHepIlell, 3epTTeyJIep KYPrisil, CypeTKe TYCipiiii.

MakpoCKONTBIK 3epTTey OMICTepIMEH TaMbBIpAaH, JKAlbIPAKTaH, NHS3LIBIFBIHAH, TaMbIP)KEMICIHEH,
cabakTaH >KOHE JKEMICIHEeH 3€H TYpPJICpiH O6Jim amy apKbUIbl, 3apAalTaliFfaH oCIMIIKTIH CHIPTKBI Oenrijiepi
aHBIKTAIBI. TypiiepiiH OMOIKOIOTHSITBIK epekinenikTepin tangayna H.A. Haymos [8], M.A. JluteuHoB [9],
B.U. bunaii [10], K.B. Raper, C.A. Thom [11], M.B. Ellis [12] «®nopa crnopoBsix pactermii» (1, 2, 5-1.)
JKYMbICTaphl Mainananbuiiel. Yanek arapsl, kapron aekctpos3nsl arap (KJIA) KopekTik opTanapbiHAa 3¢H
TYpJepiHiH Taza ekmenepi anbiHabl. Macrosporium Cooke & Ellis, Alternaria Nees TybICbIHa >KaTaTbhIH
OipHere TYpAiH OMOIKOIOTHSIIBIK EPEKIIETIKTeP] 3epTTEII.

3epmmey namuoicenepi men manoaynap

Macrosporium solani Ellis & G. Martin Typi (Ascomycota Genimi, Deuteromycetes Kiachl,
Hyphomycetales xatapbl) KbI3aHak >keMiciH 3apmantaraH [13]. Yamek arapblHIa >KiNIIyMarbl TYCCI3JCH
OacTalblll, CapFBINI-KACBUI JKoHE Kapa Tycke esrepeni (l-cyp.). Komonumscer Te3 ecemi. S-ToymikTe
KOJIOHUSIHBIH auameTpi 1,5-2 cm-re xerTi. KoHnans cararbl capFbIIITaH CaprBINI-KOHBIPFA JCHiH, TaOUFu
cyoctparra 30—100x4—10 MM, arapisl opraga 30-200—6-—0 MM, KapanaibiM, Ty3y.

1-cypert. Hanek arapaarbl S-toynikreri Macrosporium solani Ellis & G.
Martin Ta3za exneci MeH 3aKbIMIAaHFaH KbI3aHAK JKeMICl

Konuausinaps! y3apraH comnak MilliHIi HeMece SIUTHIICOUT Topiz/i, 8—12 skacymansr 25-131x3,7—40 Mkm.
Konupusnapei, 1-2 xenaeHeH Oenikke OeiiHreH (2-cyp.). JKamblparbIiHIaFbl JaKTapbl OYPHIITHI-IOHICIICK,
KOHIICHTPJII MIeHOepITi, KOHBIP TYCTI.

2-cypet. CkaHepii MUKPOCKONTAFEI KepiHici. Macrosporium solani
Ellis & G. Martin konuausinapsi (4000%; 3500%)

Anmatel o0nbickl Kapacait aynmanel KommanOeT enmmi MeKeHi >KaHBIHIAFBI €TICTIKTeH Lycopersicon
esculentum Mill. xewmicinen anbHnbl. 3eH Typi Capsicum annuum L., Solanum melongena L. kekeHiCTepiH
ne 3akeiMpanel. Macrosporium cucumerinum Ellis & Everhart typi Cucumis sativus L. ecimuirin
3aKkpIMaraH. KoJOHUsICHI Te3 eceli, Cyp, *KachlI-KOHBIP TycTi. KoHuaMs cararbl OyTaKkTaaMaraH, Y3bIH/IbIFbI
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60-160 mxm Hemece 300 MKM-Te >XeTyi MyMKiH. 4—5 HeMece OJaH KeI >KacyllajbLIapbl Ke3Iecell.
Konuausinape! Tyiipeyinn Topi3i, KeH comakiia, KoHpIp TycTi, 7—13 skacymansuiapst 75—-110x17-25 MxM-re
neitin 6onanel (3-cyp.). Anmartbl oOnbickl Tanrap aynanel beckaitHap aybUIbIHBIH KaHBIHJAFBI €TICTIKTEH
TaOBLIIBL.

3-cyper. Macrosporium cucumerinum Ellis & Everhart kouumusiapsr (2000%; 4000%)

Macrosporium commune Rabenh. typi Capsicum annuum L. ecimuirineH OemniHin anbiHael. KoHuans
cararbl JKacyllanapra OejiHreH, oferTe OyrakraHOainel, Ty3y Hemece uinreH, 30—-110x2—8,5 MkM, KOHBIp
tycti. Konnnusinapsr 2—8 sxkacymiaisl, KepiKYMBIPTKA TIPi3i, IIHHIPII, TYHpeyin Tapizai, 15-60x5,5-15 MkM,
TeTic, allbIK-KOHBIP HEMECe KOHBIP-30UTYH TYCTi. 3epTTENTeH KOKOHIC TYpIJICPiHiH KOMIIIJIIT 3ap/anTaraH.

Macrosporium carota 3eH Typi Daucus carota L. TampipkeMiciH 3akpiMuaraH. KoHuausmapsl KOHBIP
TycTi, 3—4 xacymansuiapsl 20-27x12-14 mMkM, 5-7 skacymansuiapbl 27-44x14-15-25 mxkM. Yanek opraceiHaa
Taza eKIeci Kapa TYCTi, YIIUIIEK KinmyMakra Typajsl. Kys3ri co0i3 skamnblparblHa Maiijia JOHTeNeK aK
nakrap tysinin, Macrosporium carotae Ellis & Langl. TypiHiH XiNnrymarslHAa KOHUAUSATIAPHI sxkeTingi [14].

Alternaria brassicae (Berk.) Sacc. (Ascomycota OGenimi, Deuteromycetes xnacwl, Hyphomycetales
Karapbl) HW30JAT Oakmia KeIpblKKaOaTeiHaH (Brassica oleracea L.) GemiHinm anmbeiHABl. Yamek KOPEKTiK
OpTachIHJAFbl Ta3a €KIeCi KOJOHHSICHI OacTamKbla CapFbIN-CYp, KHWI3JCHIeH, KOHUAWSIIAD Ty3iJie Kele
7-ToymiKTe CYp-KOHBIp TYCKe ©3repii. YJMUIACK MIeTKI JKIMIyMarbl TWdaiapbl caprblll, OyTaKTaHFaH,
TapMakraHraH. KoHuWIUsS cararbl KbICKapFaH, ThdaliapblHaH aya XimmyMarsl Ty3uteni. Konunusuiapsl kepi
TYHpeyill Topi3li, Ti30CKTeJreH MOHIIAK TOpi3/dl, y3apraH, KOTIIUIrT KeJJICHEH >OHe Y3blHa OObI
nepaenepre OeminreH, 3—16 sxacymanbl, kKoHuaus Y3bIHABIFRI 40—120x15-20 Mxm. Korumusiiaper Taburu
cyOcTparTa 2—3-TeH Ti30€KTeHreH, OYHAKThI, Y3apFaH, KaHBIKKaH-KOHBIP TYCTi 16 jkacymiara jaeiiin 00ajsl
(4-cyp.). Kornnusinaps! oprama exmemi 45,20x23,6+0,02 MxwM.

A — KBIPBIKKAOATTHIH KaTBIParsl 3aKbIMIATFaH; KoHuausnaps! (800%);
5 — canpIpayKyIak Typi H30JITH KOHUISUIAPBIHBIH 9P TYPJi THIITEP;
B — canpIpayKys1ak TypiHiH 8-ToyIliKTeri Ta3a ekmeci

4-cypert. Alternaria brassicae (Berk.) Sacc.
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Hudexiust ke3i 3aKbIMIaHFAH TYKBIM JKOHE TOMBIPAKTA KAJIFaH OCIMJIIK KAIIBIKTAPhl OOJIBIN TAOBIIA b
Alternaria brassicae (Berk.) Sacc. koHUIUsIap JKOHE HKIMIIYMaK TYPIHIC CaKTaIabl.

Anmatel oOnbickl Kapacaii aymanbl Kaitmap enmi Mekeningeri Kaszak KapTom XoHE KOKOHIC
[IAPYaIIBUTBIFBI FRUTBIMU-3EPTTEY MHCTHUTYTHIHBIH ET1CTIK AKATAPBIHAA aJTBIHIbL.

Alternaria tenuis Nees mypi Lycopersicon esculentum Mill., Capsicum annuum L., Allium sativum L.,
Brassica oleracea L., Cucumis sativus L., Daucus carota L., Solanum melongena L. TyKpIMOapbl MeH
xKemicTepiH 3apaantaraH. DakynbTaTWBTI mapasuT. Yamek KOPEKTIK OpTaChIHAAFbl KOJOHHSICHI OapKbIT
Topi3ni, caprbim-kapa. Crepunbai rudanapbl OacTamnkblga Tycci3 OONFaHMEH, KEHiHHEH KOHBIP TYCKe
e3repe/i, KIMITyMarbl TapMaKTairaH, rudanbiy eHi 3—5,5 MxMm. Konuaus cararbl jxail HeMece OyTaKTaJraH.
Konuausiaper 8—12 feiiiH Ti30€KTeAreH, KOHbIP, KaHBIKKAH-KOHBIP, CHIPTHI TETIC HEMECEe KeIip-OyAbIpiibl,
30-50x15-20 wmkwMm, mimiHi op Typmi, OacklM KeNIIiJiri KepiTydpeyiml Topi3ai, KejIeHeH KeciHmici
atuncoun Tapizai. Konuausaapeiabig opraiia eemi 42,71+0,02x17,50+0,01 mxm (5-cyp.).

5-cyper. A — ToTTi OYpBIII KeMiciHiH 3aKpIMaanysl; B — Alternaria tenuis Nees kouunusinapsi (107)

Anmatel o0sbicel  Kapacait aymanel JKanmocoB aywliablK aliMarbiHa Kapactel Illamkap aybuisl
MaHBIH/IAFbl KOKOHIC ecipy ankaObIHHAaH albIHABL. Alternaria radicinia Meier, Drechsler & E.D. Eddy Typi
Daucus carota L. TaMbIpKeMiCiHIE Kapa UIpIK aypyblH TyFbi3aabl. KoHuaMsaapbl Ti30€KTEJIeH,
acymianapra Oeiinre, 23-35x8-20 mkM. TambIpKemicTep OypbICc caKTaMaraH Ke3Je aypy Tapajiajbl.
Alternaria porri (Ellis) Cif. typi Allium cepa L., Allium sativum L. ecimaik Typnepin 3akpiMaarad. Korumus
cararbl Jkacyliaiapra OeliHreH, KapamnaisiM, 28—78x3—4,5 MKM, Ty3y, HUJIT€H, KOHBIP, TeOecinae 0ip Hemece
Oipuerire ticmeci 0ap. JKanrbizgan Hemece morbipianrad. Konuausiapel 1—13 skacyinansl 0ojiaabl y3bIHA
Ooitnaranma mepaenepi Oap. OMIMICOMATHI, TyHpeyimr Topizmi, 28-58x9-23 mkm. Yamek KOPEKTik
OpTachIH/Ia KOJOHHSCHI YIMUIACK, Kapa-30iTYH TYCTI.

Alternaria alternata (Fr.) Keissl. mypi Lycopersicon esculentum Mill., Capsicum annuum L., Allium
cepa L., Brassica oleracea L., Daucus carota L., Anethum graveolens L., Petroselinum crispum (Mill.)
Nym., Apium graveolens L., Solanum melongena L. eciMuikrepiH 3akbiMuarad. KoHuawsi cararbl
JKacymanapra OeJiHTeH, NWIMHIP TOopi3Mdi, jkalk HeMece OyrakranraH, Ty3y, 31,5-150x3,5-8 wMxwm.
Konuausimapsr 1-11 skacymmanisl, TyHpeyilll, 3JUIMIICOUATHI, KYMBIPTKa Topi3mi, 15—77x8-21 MKM, allbIK-
KOHBIP HEMeCe 30MTYH-KOHBIP TYCTi, Ti30ektenreH. Alternaria solani (Ellis & G. Martin) L.R. Jones mypi
Lycopersicon esculentum Mill., Capsicum annuum L., Solanum melongena L. eciMuikTepiH 3aKbIMJIaFaH.
Kononusicer Uarnek KOPEKTiK OpTachIHA CYP-)KaChlI, Kapa-cyp TYCTi, Te3 eceni. KOHuaHUsIaph! KaJFbI3/aH,
KOcC Ti30eKkTi 00yl cupek. JKeTiIireH KOHUIUSIIaphl y3apFraH-coMaKIia Hemece JUIuncouarsr, 109—115x18—
26 MKM, anMKaJAbl ©Cyi KapamaibiM, 0ip, keiae eki OyTak Ty3ineni. Konnausiaapsl ToMeHri Temmeparypana
JKOHE KapaHFbl Ke3/1e KapKbIHIBI TY31Ie1Ii.

OyHrunuaTep KOKOHIC IaKbUIIAPBIH KOpFayJa KEHIHEH KOJAAHBUIANbL. AYpPYIBIH alIbIH  AJbII
KOJNJIAaHFaH XUMHUSIBIK Tpernapartap THiMAl. OYHTHIMATEP apKbUIbl OCIMAIKTEPII XUMUSUIBIK KOJIMEH
Koprayra Oonaabl. CaHbIpayKyJIakTapra Kapchl Ka3ipri ke3¢ OMONOTHSITBIK KOHE XUMUSIIBIK CHHTE3CATeH
(GyHrUIUATEPaIH TaOUFM areHTIHIH OPHBIH aybBICTBIPYFa OCIMIIKTEpPCH OOJiHIN ajblHFaH 3(pUp Maiiapbl
KOJITAHBLTY 1A,
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H.H. Cansibexona, XK.JK. Kyxxanraepa, J)K.E. Epnenosa

buoskosornyeckne 0coO0€HHOCTH BUIOB rpudoOB,
NMOPAKAIIINX OBOUIHbIE KYJIbTYPbI

Tox Bo3neicTBHEM IPUOOB, MOPAXKAIOMINX OBOLIM, C KAXKIBIM I'OJIOM YMEHBLIACTCS YPOXKa U COKpAIaeTcs
CPOK XpaHEHHsl. AKTyaJIbHBIMU SIBJISIIOTCS UCCIICIOBaHUS OMOIKOJIOIHYECKHX OCOOCHHOCTEH BUIOB rpHOOB,
TIOPAXAIOIIUX OBOIIW, U yTOYHeHHe Mep 60pbObI ¢ HuMmH. [Ipu uccrenoBaHuu ocoOeHHOCTEH BO30yuTEIeH
Gone3HM OBUIM TOJY4YCHBI YHCTBIC KYJIBTYphl W ONHCaHa Ouonorust 3THX rpuboB. OnpeneneHsl
Mopdoioruyeckue KpuTepuu (0COOCHHOCTH IMOPAXKCHHS, pa3Mepbl KOHMAWH, KOJMYECTBO IEPEropoJox,
ocobeHHOCTH KOHHIUsI00pa3oBaHusA). beutn onpenenensl Buabl rpubdos no ompepenurensm H.A. Haymosa
(1935) u M. A. JlutBunoBa (1967). Cobpanbl ceMeHa U IOpa)xaeéMble OpraHbl OBOIIHBIX KYJIBTYp ISATH pai-
onoB (Tanrapckoro, Enbexmukazaxckoro, Kapacaiickoro, KamOynckoro, Ilanpunosckoro) Anmatuackoit
obnactu. OGHapyKeHbl Takue BuUABI IpubOB: Macrosporium solani Ellis & G. Martin, Macrosporium
cucumerinum Ellis & Everhart, Macrosporium commune Rabenh., Macrosporium carotae Ellis & Langl.,
Alternaria brassicae (Berk.) Sacc., Alternaria tenuis Nees, Alternaria radicinia Meier, Drechsler &
E.D. Eddy, Alternaria alternata (Fr.) Keissl.

Kniouesvie cnosa: Bumpl rpuboB, OHO’KOIOTHYECKHE OCOOEHHOCTH, MOP(}OJIOrHYecKHe OCOOCHHOCTH,
MHLETHN, KOHUIUSL, YUCTast KyIbTypa, (yHTHIIUIBL.

N.N. Salybekova, Zh.Zh. Kuzhantaeva, Zh.E. Erdenova

Bioecological features of species fungus affects vegetable crops

Under the influence of fungi on the vegetables, with reduced yield and reduced shelf life each year. Topical is
the study of biological and ecological features of species of fungi affecting vegetables and improve control.
In the study of specific diseases, which were obtained pure cultures and described the biology of these fungi.
Defined morphological criteria (features lesions, conidia size, number of sections, especially conidia wear).
Based morphological characteristics of fungi species have been identified on the determinants N.A. Naumov
(1935) and M.A. Litvinov (1967). Seeds and affected organs of vegetables were collected five district
(Talgar, Enbekshikazakh, Karasai, Zhambul, Panfilov) of Almaty region. They were discovered these types
of fungi: Macrosporium solani Ellis & G. Martin, Macrosporium cucumerinum Ellis & Everhart,
Macrosporium commune Rabenh, Macrosporium carotae Ellis & Langl, Alternaria brassicae (Berk) Sacc,
Alternaria tenuis Nees, Alternaria radicinia Meier, Drechsler. & ED Eddy, Alternaria alternata (Fr.) Keissl.

Keywords: species of fungi, bioecological features, morphological features, mycelium, conidia, clean culture,
fungicides.
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Histochemical and Immunohistochemical Investigation of Endocrine Tissue
of Pancreas after Damage Caused by B-cytotoxic Chemicals
and its Prevention by L-Hystidine

Authors investigated a possibility of prevention developing of experimental diabetes in animals caused by
group diabetogenic Zn-binding substances by preliminary injection of amino acid L-Hystidine contains the
sulthydril SH-groups in structure of molecule. It is established that intravenous administration of solution of
900-1000 mg/kg L-Hystidine to rabbits leads to the almost complete binding of ions of Zinc in B-cells of
pancreas for 24 hours and prevent of formation in B-cells of a toxic complex Zinc-dithizon that is followed
by prevention of developing of diabetes at 11 animals from 12. At the same time by comparative using of var-
ious histochemical research technics staining of tissue of pancreas it was shown that most sensitive for identi-
fication of insulin and Zinc in B-cells are fluorescent methods. The most qualitative results of assessment of
features of gistotopography of insulin and Zinc in B-cells obtained by using of Aldehyde-fucshine method.

Keywords: B-cells, L-Hystidin, insulin, zinc, experimental diabetes, aldehyde-fucshine method, dithizon,
pancreas, histochemical methods.

Background. Okamoto K. showed that Diphenylthiocarbazone (Dithizon) possess ability for selective
destruction of B-cells that accompanied by developing of 1* type diabetes [1]. More later it was showed that
injection of alloxan, of derivatives of 8-oxyquinolin and of Streptosotozin result selective destruction and
death of B-cells too. Among methods for investigation result of action of these substances on islets
histochemical and immunocytochemical methods have a few advantages as: 1) detail analysis of state of
histostructure of islets; 2) analysis of insulin and Zn"*-ions content and disposition of hormone in cytoplasm
of B-cells; 3) reveal the early histological and histochemical changes in islets. Pancreatic B-cells contains a
large amount of Znions [2—4]. In B-cells Zn"-ions take part in processes of biosynthesis of insulin as of
storage by forming of zinc-insulin complex [5, 6]. Zn"™-ions in B-cells formed with insulin a deposited form
of hormone as Zn"*-insulin complex [5]. Proinsulin forms a zinc containing hexamer after synthesis. Zinc
ions enhance proinsulin solubility and render insulin insoluble. Zinc ions also appear to play an important
role in the microcrystalline character of the precipitated insulin granules [1]. Pancreas of rat, rabbit, dog, cat,
some fish, human, birds, mice, hamster, porcine, hoerst, contains a large amount of Zn"*-ions [1]. By using
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of electron histochemistry method it was showed that Zn"-ions concentrated in B-granules only contains
deposited form of insulin [7]. Destruction of B-cells caused by Dithizon which formed in B-cells toxic com-
plexes with Zn"*-ions, started by destruction of B-granules [8, 9].

Aim of work: 1) to investigate influence of SH radical contains aminoacid L-Hystidine on activity of
Diphenylthiocarbazon (Dithizon)[DZ], a diabetogenic zincbinding reagent; 3) to compare results of staining
of islets for insulin and zinc in B-cells by using of various histochemical and immunocytochemical methods

Methods. Animals. 26 Rabbits 2240-2760g., 22 Rats 158-175g. 1. Experiences with Dithizon.
2. Experiences with L-Hystidine: injection of L-Hystidine, 900 mg/kg + injection of Dithizon, 48,5-50,2 mg/kg

Dithizon [DZ] as derivatives of 8-oxyquinolin possess a high chemical affinity for Zn"-ions and in
vitro formed color complexes as Zn"-chelator [1, 2]. 8TSQ formed fluorescent green complexes with Zn"™-
ions visible using fluorescent microscopy and Dithizone formed red DZ-Zn"*-ions complex visible using
dark microscopy. Maximum of absorbance of Zn"*-DZ complex on spectrum of absorbance correspond for
530 nm [3]. Diabetogenic properties of DZ as of other diabetogenic zuncbindng substances were investigated
previously and determined by ability to form complex salt with Zn-ions in cytoplasm of B-cells that result
necrosis and death of cells within short time [8—10].

Isolation of pancreatic islets by Collagenase

Animals. Pancreas of 14 rats LEWIS 4-5 days old. Isolation procedures: dissected pancreas tissue were
treated 3 times 3 min each by 2% solution of Collagenase (Boehringer Mannheim, Germany; FLUKA, Swit-
zerland); rinse 3 times in cold Hanks solution and centrifugation; cultivation 12h at +37° Celsius in medium
RPMI 1640 (SERVA, Germany) with bovine serum+5.5 mM of Glucose, pH 7.32-7.41. Fixation in Bouin 15
min-1 h and filling in paraffin. Sections 4 mcm were used. Dithizon solution 0,4 ml was added in 10 ml of
nutria media 199 contains islets for 20 min that correspond to concentration approximately about 40—45
mg/kg in experiences on animals; changing of media 199; pre-cultivation 5h.

Preparing of solutions

Preparing of Ditizon solution: 400 mg of Ditizon (Avocado chemical company, USA)+30 ml of
bidistillate+0,2 ml of 25% ammonium solution; mixing 10 min on water bath at +70 °C, filtration. Frozen
sections of Rabbit’s pancreas 4 mcm were investigated 10 min after injection using of dark-condensor mi-
croscopy. Intensity of staining was measured by photometer. 2™ part of pancreas tissue was fixed in Ethanol
70% contains dissolved H,S; staining of paraffin sections of tissue by 0,4% acetone solution of 8PTSQ [9]
and investigation using of fluorescent microscopy. Pancreas tissue was fixed in Bouin 24h.

Staining technologies. Following methods were used for staining 4-5 mcm paraffin sections of pancreas.

Aldehyde-fucshine method by Gomori G. Violet granules in cytoplasm of B-cells correspond to deposit-
ed form of insulin [10-11]. Intensity of color of cytoplasm of B-cells directly correspond to insulin content
in cytoplasm [12—13]. Insulin content was calculated as parameter K=AB1/AB2 where: ABI-density of
staining of intact B-cells; AB1-density of staining of B-cells past action of diabetogenic chemicals (calculat-
ed as 1,00).

Diethylpseudoisocyanine fluorescent method. Schiebler T. and Schiessler S. showed that A chair of ox-
idized insulin reacted with Diethylpseudoisocyanine chloride with formation of red fluorescent complex
which fluoresces in UV light. We have used modernized by Coalson R.E. method [14-16].

Description of staining procedures. Preparing of staining solution: 0,04% water solution of
Diethylpseudoisocyanine (SERV A, Germany). Staining procedures: 1) deparaffinization of sections in xylol;
2) alcohol 90°,80°,70° 1 min in each; 3)washing in cold water; 4) oxidation 0,5-2 min; oxidation solution:
5 ml of 5% H,SO,+5 ml 2,5% solution of KMnO,+30 ml bidistilled water at +28° Celsius; 5)washing in cold
water; 6) 5% solution of oxalic acid -5 sec; 6)washing in 2 portions of cold water; 7) 0,4% cold solution of
Diethylpseudoisocyanine — 20 min in refrigerator at +4°Celsius; 8) washing in cold water 5 min; 9) store in
refrigerator 1,5-3h.
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Insulin content was calculated using of relative units (r.u.) as parameter K=IF1/IF2 where: IF1-intensity
of fluorescence of intact B-cells (B-cells/exocrine tissue); IF2-intensity of fluorescence of B-cells after action
of diabetogenic chemicals (B-cells/exocrine tissue). Histofluorimetric complex was used [17].

Victoria Blue 4R method staining of insulin Diphenylnaphthylmetane (V4R), colour index 42563;
MERCK, Germany; FERAK, West Berlin). It was showed [18] that V4R in aqueous solution interacted with
oxidized A-chair of insulin that is accompanied by painting of cytoplasm of B-cells on a blue color propor-
tionally to the amount of insulin [17]. V4R paints some peptides hormones but B-cells produce insulin only.
This method is used not often, that is why we offer description of staining procedures. Staining procedures:
1) deparaffinization of sections; 2) washing in cold water a few min; 3) oxidation 3—5 min (oxidation solution:
0,3% KMnO,4 50 ml+0,3% H,SO, 50 ml; wash sections; 4) place sections in 2—5 % water solution of sodium
bisulphate — 1 min; wash sections; 5) 70° alcohol-1 min; 6) stain in staining solution (96° alcohol 100
ml+Victoria Blue 4R - 1g) 15 min — 2h; wash sections; 7) staining on 0,5% water solution of Phloxine 30—
120 sec.; wash sections; 8) 5% water solution of phosphor wolframic acid 1-2 min; wash section in water; 9)
stain in 0,5% water solution of Light Green 1-2 min; 10) dehydratation in 96% alcohol. Method was adopted
for using of sections of tissue culture of islets. Insulin content was calculated as parameter K=AB1/AB2 (17)
where: AB1 — density of staining of B-cells, AB2 — density of staining of exocrine tissue.

Staining by Dithizon. Preparing of Dithizon solution: 30 mg of Dithizon, (MERCK, Germany) +10 ml.
bidistillate+0.2 ml 25% NH,OH 10 min. mixing on temperature +70° at Celsius. Solution was injected intra-
venously to Rabbits and to Mice 46—48,6 mg/kg.

Frozen sections 4 mcm were investigated 5—10 min past injection by dark microscopy. Density of stain-
ing was measured using photometer. Insulin content was calculated as parameter K=AB1/AB2 where: AB1-
density of staining of intact B-cells; AB1-density of staining of exocrine tissue.

Immunohistochemical method staining of insulin. Standart kits for insulin (DAKO, Demark) were used
for staining sections of pancreas tissue.

Staining by 8PTSQ. Zn"*-8PTSQ complex radiates intensive green fluorescence, and complex Cd-8PTSQ
as yellow fluorescence under UV-light 360—370 nm length of wave that was confirmed by spectral analysis
[19-21]. Cytoplasm of B-cells not contains Cadmium. Past long time prolonging testing in Institute of High
Pure Chemicals (Moscow) 8PTSQ was proposed as fluorescent reagent for identification of very small amounts
of Zn" in solutions and tissues. Later by Lasaris Y.A. and coll. [20] 8PTSQ was tested for revealing Zn"-ions.
8PTSQ is high specific reagent for staining of Zn"*-ions in pancreatic B-cells. Frozen sections of rat’s Pancreas
4 mem were investigated on fluorescent microscope. Staining procedures: 1) staining by 0,4% acetone solution
of 8PTSQ; 3—4 drop of solution placed on section; wash section by 3 portions of bidistillate. Intensity of fluo-
rescence was measured [17]. Insulin content was calculated as parameter K=AB1/AB2 where: [F2-intensity of
fluorescence of intact B-cells; IF 1-intensity of fluorescence of B-cells past action of diabetogenic substances.

RESULTS
Isolated pancreatic islets. Intact islets

Aldehyde-fuchsine staining: histostructure and insulin content in B-cells (violet color) without changes,
(Fig.1.1; Table 1); K=1,80+0,06 (AB1/AB2: AB1-B-cells of isolated islets; AB2 — exocrine tissue of intact
pancress).

Victoria 4R staining: histostructure and insulin content in B-cells without changes (Table 1);
K=1,62=+0,05.

Immunohistochemistry: histostructure and insulin content in B-cells without changes (Fig. 1.4; Table 1);
K=1,74 £ 0,04.

Diethylpseudoisocyanine staining: histostructure and insulin content in B-cells without changes (Table 1);
K=1,72+0,04.

Fluorescent staining of Zn"-ions: a large amount of Zn-ions in B-cells: intensive green fluorescence of
B-cells; K=1,75+0,03.
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Isolated pancreatic islets after action of Dithizon:

Aldehyde-fuchsine staining. Necrosis, destruction and death of B-cells; marked decreasing of insulin
content in majority of B-cells (Fig. 1.2; Table 1); K= 1,14 &+ 0,04.

Victoria 4R staining. Destruction of islets, destruction and death of B-cells; decreasing of insulin con-
tent in majority of B-cells (Table 1); K = 1,06 = 0,05.

Immunohistochemistry. Deformation of islets; destruction and death of B-cells;decre- asing of insulin
content in majority of B-cells (Fig.1.5;Table 1); K= 1,18 + 0,04.

Diethylpseudoisocyanine staining. Destruction of islets; marked decreasing of insulin content in B-cells
(Table 1); K= 1,07 £ 0,06.

Fluorescent staining of Zn"*-ions. Almost complete disappearing of Zn"-ions from B-cells (Table 1);
K=1,02+0,01.

Isolated pancreatic islets after action of L-Hystidine+Dithizon:

Aldehyde-fuchsine staining: necrobiosis of single B-cells; insulin content without changes in 80—-85% of
B-cells (Fig.1.3;Table 2); K = 1,65 + 0,04.

Victoria 4R staining: histostructure and insulin content without changes (Table 1); K= 1,61 + 0,05.

Immunohistochemistry: insulin content in B-cells without changes (Fig. 1.6; Table 1); K = 1,68 £ 0,06.

Diethylpseudoisocyanine staining: insulin content in B-cells without changes (Table 1); K =1,72 £+ 0,05.

Fluorescent staining of Zn"*-ions: negative reaction for Zn"*-ions in B-cells as result of binding with L-
Hystidine for Zn-ions in B-cells as result of binding with L-Hystidine (Table 1); K = 1,12 + 0,05.

Intact pancreas tissue

Aldehyde-fuchsine staining: oval form, histostructure without changes, a large amount of deposited in-
sulin (violet color) in cytoplasm of B-cells (Fig. 1.7) which maximally are concentrated in B-cells located
around blood capillaries; insulin content without changes (Table 1); K =1,86 £ 0,05

Victoria 4R staining: histostructure of islets without changes; a large amount of deposited insulin in cy-
toplasm of B-cells (Table 1); K = 1,66 + 0,06.

Immunohistochemistry: histostructure and insulin content in B-cells without changes (Fig. 1.9) (Table 1);
K =1,90 £ 0,04.

Diethylpseudoisocyanine staining: insulin content in B-cells without changes (Table 1); K1, 92 + 0,06.

Fluorescent staining of Zn"*-ions: positive reaction for Zn-ions in B-cells (intensive green fluorescence
of Zn"-ions); K = 2,05 + 0,07 (Table 1).

Pancreas tissue after action of Dithizon

Aldehyde-fuchsine staining: destruction and death of majority of B-cells, marked de- creasing of insulin
content in B-cells (Fig.1.8; Table 1); K= 1,12 + 0,03

Immunohistochemistry: destruction and death of B-cells; marked decreasing of insulin content
(Fig.1.10; Table 1); K=1,03 + 0,02.

Diethylpseudoisocyanine staining: marked decreasing of insulin content (Table 1); K= 1,11 + 0,04.

Victoria 4R staining: destruction and death of majority of B-cells, marked de- creasing of insulin con-
tent in B-cells (Table 1); K=1,08+0,09

Fluorescent staining of Zn“-ions, DZ: absence of Zn™-ions in cytoplasm of B-cells (Table 1);
K=1,04=+0,01

Pancreas tissue after action of L-Hystidine +Dithizon

Aldehyde-fuchsine staining: histostructure and insulin content without changes (Fig. 1.11;1.12; Table 2);
K=1,8040,03.
Victoria 4R staining: histostructure and insulin content without changes (Table 2); K = 1,66 + 0,09.
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Immunohistochemistry: histostructure and insulin content without changes (Fig. 1.13;1.14; Table 2);
K=1,82+0,04.

Diethylpseudoisocyanine staining: histostructure and insulin content without changes, (Table 2);
K =1,94+0,04.

Fluorescent staining of Zn*-ions: negative reaction for Zn"*-ions in B-cells as result of binding with L-
Hystidine (Table 2); K = 1,14 = 0,06.

1.11 1.12

1.1 Isolated intact islet. Aldehyde-fucshine. Histostructure and insulin content without changes; x280;
1.2 Isolated islet. Dithizon. Aldehyde-fucshine. Destruction of B-cells, negative reaction for insulin; x280;

1.3 Isolated islet. L-Hystidine+Dithizon. Aldehyde-fucshine. Histostructure and insulin content without changes;
x280;

1.4  Isolated intact islet. Immunohistochemistry. Histostructure and insulin content without changes; x280;
1.5  Isolated intact islet. Dithizon. Immunohistochemistry. Destruction of B-cells. Negative reaction for insulin, x280;

Cepus «buonorna.Meaguuuna.leorpadmsa». Ne 1(85)/2017 65



G.G. Meyramov, K.-D. Kohnert et al.

1.6  Isolated intact islet. Immunohistochemistry. Histostructure and insulin contact without changes; x280;
1.7  Intact rabbit. Pancreas. Aldehyde-fucshine staining. Histostructure and insulin content in B-cells without changes;
x280;
1.8  Diabetes caused by Pancreas. Dithizon. Aldehyde-fucshine staining. Destruction of B-cells and marked decreas-
ing of insulin content in B-cells; x280;
1.9  Intact rabbit. Pancreas. Immmunohistochemical staining of insulin. Histostructure and insulin content in B-cells
without changes; x280;
1.10 Diabetes caused by Dithizon Pancreas. Immmunohistochemical staining of insulin. Marked decreasing of insu-
lin content in B-cells; x280;
1.11 Intact rabbit. Pancreas. Aldehyde-fucshine staining. Histostructure and insulin content in B-cells without changes;
x280;
1.12 L-Hystidine+Dithizon. Pancreas. Aldehyde-fucshine staining. Histostructure of B-cells without changes; mini-
mal decreasing of insulin content; x280;
1.13  Intact rabbit. Pancreas. Immmunohistochemical staining of insulin. Insulin content in B-cells without changes;
x280;
1.14 L-Hystidine+Dithizon. Pancreas. Immmunohistochemical staining of insulin. Insulin content in B-cells without
changes; x280;
Figure 1. State of histostructure and insulin content in B-cells in animals with diabetes caused
by Dithizon and its prevention by L-Hystidine
Table 1
Comparative analysis results of measuring of insulin content in B-cells using of various methods
(r.u., parameter K)
No Method Intact animals Diabete§ ipduced by Difference qf Ipdexes:
Dithizon intacts/dithizon
Isolated islets
1 Aldehyde-fucshine 1,80+0,06 1,14 £0,04 0,79
2 |Victoria 4R 1,62+0,05 1,06+0,05 0,59
3 Immunohistochemistry 1,74+0,04 1,18+0,04 0,63
4 Diethylpseudoisocyanine 1,72+0,04 1,07+0,06 0,95
5 8PTSQ (zinc reaction) 1,75+0,03 1,02+0,01
Pancreas tissue
1 Aldehyde-fucshine 1,86+0,05 1,12+0,03 0,89
2 |Victoria 4R 1,66+0,06 1,08+0,09 0,60
3 Immunohistochemistry 1,90+0,04 1,03+0,02 0,84
4 Diethylpseudoisocyanine 1,92+0,06 1,114+0,04 0,93
5 8PTSQ (zinc reaction) 2,05+0,07 1,04+0,01
Table 2
Influence of L-Hystidine on insulin and zinc content in B-cells
(r.u., parameter K)
Difference
Ne Method Intact animals L-Hystidine + of indexes Intacts/
Dithizon L-Hystidine
(max./min/)
1 2 3 4 5
Isolated islets
1  |Aldehyde-fucshine 1,72+0,05 1,65+0,04 0,79
2 |Victoria 4R 1,64+0,04. 1,61+£0,05 0,59
3 |Immunohistochemistry 1,71+0,03 1,68+0,06 0,63
4  |Diethylpseudoisocyanine 1,73+£0,04 1,72+0,05 0,95
5 |8PTSQ (zinc reaction) 1,79+0,05¢ 1,12+0,05¢
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1 2 3 4 5

1 Pancreas tissue
2 |Aldehyde-fucshine 1,89+0,05* 1,80+0,03* 0,89
3 Victoria 4R 1,68+0,04 1,66+0,09 0,60
4 |Immunohistochemistry 1,98+0,03 1,82+0,04 0,84
5  |Diethylpseudoisocyanine 2,04+0,06"" 1,94+0,04""

8PTSQ (zinc reaction) 2,02+0,06" 1,14+0,06"

Note. *p< 0,05; *p<0,005; ~p<0,005; *p<0,005.
Discussion

Obtained results showed that administration of L-Hystidine result binding of almost all amount of Zn-
ions in B-cells reversibly as least for 24 hours. Injection of dithizon after L-Hystidine not accompanied by
forming in B-cells of chelat complexes Zn-DZ and by prevention of damage and of death of majority B-cells
and by prevention developing of diabetes in 11 animals from 12. It is known that amino acids as Cystein and
oxidized form of Gluthatione [22, 23] possess same property: injection of both acids result prevention of de-
struction of B-cells after following injection of dithizon and dia- betogenic derivatives of 8-oxyquinolin as of
developing of diabetes in animals [1]. Both acids con tains in structure of molecule SH-radicals. Meanwhile
molecule of reduced form of Gluthatione has only one difference: molecule not contains of SH-radical.
As result, reduced form of Gluthatione not protect B-cells from binding of Zn-ions by zincbinding chelat ac-
tive chemicals and from developing of diabetes [23]. Binding of Zn-ions in B-cells by oxidized form of Glu-
tathione is apparently confirmed by existence of negative reaction for Zn for 24 hours. After that the com-
plex gradually dissociated up and 48—72 hours later dithizon is able to form in B-cells toxic complex that
accompanied by developing of experimental diabetes in animals.

Comparison of results of histochemical estimation of insulin and zinc content in B-cells showed follow-
ing: most sensible are fluorescent Diethylpseudoisocyanine, 8PTSQ zinc reaction and immunohistochemical
methods. Decreasing of index in sections painted by Victoria 4 method determined, as we suppose, by more
dark color of exocrine tissue cells that result distortion of results of photometry.
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Yiikbl 0€3iHiH YHIOKPHUH/I YINACHIH B-IIUTOTOKCHMKAIBIK 3aTTapbIMEH
O0Y3bLIYBIH K9He L-rucTuAMHMEH aJIIbIH aJIybIH THCTOXUMHUSIBIK,
’KOHe HMMYHOTMCTOXUMMSJIBIK 3epPTTEy

Makanana MBIpBIIIOaHIaHBICTEIPYIIBI JHAa0ETOTeH Il 3aTTap TOOBIH TYABIpAaThH Cyabdruapmisal SH ToOs
MOJIEKYJIa KYPbUIBIMbIHA Oap aMUH-KbILIKbUIAbI L-THCTHAMHAI QJIBIH ajla Hri3y apKbUIbl JKaHyapiapia
nuabeTTi OoJIpIpMay KoJAapsl 3epTTenre. L-ructuaun epitinaicin kosamapra 900—1000 mr/kr memnepae
KOKTaMbIPFa EHJIpy HOTW)KECIHIE MBIPHIIITHIH YIKbI Oe3inne B-skacymanapeinna 24 carar inrHae HOHHBIH
TOJNBIK OailaHbICybI XoHe B-xacymranapbiHaa aca KayinTi MbIPBIII-JUTH30H/ABI KEIIEHIEPiH KIbINITACYbIH
GonpipMay, OChl yakKbITTa JUTH30H €HTi3y apKbuibl 12 skaHyapibiH imiHge 11-1e anaber TybIHAAybIHBIH
QJIIBIH aTybIMeH Oaiikannabl. Bip yakbITTa YHKBI O€31 YINackHBIH KeCIHAUIEPIiH 3epTTey HOTHKECIHAE 9p TYPIIl
THCTOXUMUSUIBIK SAICTEp ilIiHIE eH ce3iMTayn OOJBIN JIOMHHECLEHTTI 9ofic ecemreneni. B-xacymamapaa
UHCYJIMH J>KOHE MBbIPBIUTHIH THCTOTONOrPadHsUIBIK EPEeKIIeNiKTepi ©H canajibl KepceTKilTepre ue
IBIETHAPYKCHH/I 971iC apKBUIBI aJTbIHABL.

Kinm coe30ep: B-xacymanap, L-THCTHOWH, WHCYIWH, MBIPBIII, SKCIIEPUMEHTAIABI IUa0eT, ajabJerHi-
(byKcuHzi 911ic, ANTU30H, YHKbI 6€3i, THCTOXUMUSIIBIK IiC.
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I'mcroxumMuyeckoe 1 HMMYHOTHCTOXUMHYECKOE HCCJIeI0BAHNE YHIOKPHUHHON TKAHU
MOIKeJTyI0UHOI KeJie3bl MPHU ee MOBPe:KIeHuH B-IIuTOTOKCHYeCKMMU BelleCTBAMH
U B YCJOBHSX Npeaynpesxaawuero aeiicreus L-rucTtuauna

ABTOpaMH HCCIIEZIOBaHA BO3MOXKHOCTD IPEOTBPAILECHHS Pa3BUTHS IUa0eTa y KHBOTHBIX, BBI3BIBACMOTO TPYII-
MO LMHK-CBSA3BIBAIONIMX AWAOETOTEHHBIX BEIECTB, ITyTE€M MPEIBAPUTEIBHOIO BBEACHUS AMHHOKUCIOTHI
L-ructununa, cozmepkamero B CTPYKType MOJEKYINB CymbruapmisHeie rpymmnsl SH. YcranosieHo, 9Tto
BHYTPHBEHHOE BBeJICHHE pacTBopa L-ructuamna kpommkaM B 03¢ 900—1000 Mr/kr BemeT K NPaKTHIECKH
TIOJTHOMY CBSI3bIBAHHIO MOHOB I[MHKA B B-KileTKax MOpKeTyA0YHON *Keae3bl MUHUMANbHO Ha 24 yaca H Impe-
JOTBpaleHuo (HOPMHUPOBaHKS B B-KileTKax TOKCHYHOrO KOMIUIEKCA LIMHK-IUTH30H, YTO COIPOBOXKIACTCS
TIpeAyNpeXaeHIEM BO3HUKHOBEHUS arabera y 11 )KMBOTHBIX U3 12, BBI3BaHHOTO BBEICHUEM AUTH30HA IIOCIIE
L-ructununa. OJHOBPEMEHHO MPU CPABHUTENBHOM HCIHONB30BAHUU PA3INYHBIX THCTOXUMUUECKUX METOO0B
HCCIIeIOBaHNS CPE30B TKAHU MOJKEIY0YHON KeJle3bl MT0Ka3aHo, YTO Hanbosiee YyBCTBUTENbHBIMU ISl BBI-
SIBJICHHSI MHCYJIMHA WM LHKA B B-KJleTkax sIBISIOTCS JTIOMHHECLEHTHBIE MeTonbl. Hanbosee kauecTBEHHBIE
pe3yabTaThl OLIEHKH OCOOEHHOCTEH I'MCTOTONOrpaUu MHCYJIHHA M LUHKA B B-KieTkax moiyueHsl mpu Hc-
TMO/Ib30BaHNU aNlbAETUA(YYKCHHOBOTO METOA.
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HN3meHeHne coiepkaHNsi BHEKJIETOYHBIX HYKJIE€HHOBBIX KHCJIOT
B KPOBHU 00JIbHBIX MPH OCJI0KHEHHBIX (JOpMax sA3BeHHON 00J1e3HI

B craTtbe npuBeneHBI pe3yabTaThl UCCIIENOBAHMS CONCPIKAHNS NUPKYIUPYIONIMX BHEKJIETOYHBIX HYKICHHO-
BBIX KHCJIOT B KPOBH Y JIIOZIEIl IPM OCIIOKHEHHBIX (hopMax si3BeHHOH Oosesnu. Ilo nuTepaTypHBIM JaHHBIM
W3BECTHO, YTO (DyHKIIMOHAJIBHBIC HAPYIICHHS B KIIETKAaX NMPUBOIAT K CHIDKEHUIO PE3HCTEHTHOCTH CIIM3HUCTHIX
000I109eK racTpoyaeHaIbLHON 00JIaCTH, TOATOMY H3ydeHHe S3BEHHON 0O0JIe3HN HEBO3MOXKHO 0€3 M3ydeHUs
KJIeTOYHOH maTtoioruu. O6cienoBaHo 60 4enoBeK ¢ IeNbl0 U3YYSHUS COAEPKaHUs UPKYIUPYIOIIHX BHEKIIE-
TOYHBIX HYKJICHHOBBIX KUCJIOT B KPOBH IIPH OCJIOXKHEHHBIX (hOpMax s3BEHHOH OoJsie3HH. Y BceX MAleHTOB,
HAXO/MBIIMXCS HA CTAlHOHAPHOM JieueHUH B LleHTpanbHOl OonbHuIe . Temupray, Anaraos ObUT HOATBED-
KJIeH MeTonoM ¢ubporactponyaneHockonuu. I[ToydeHHbIe pe3ysbTaThl TOKa3adn yCHIEHHE Tpolecca pac-
Tajia KJIETOK IPHU S3BEHHOH 00JI€3HU, YTO NPHBOJUT K HAKOIUICHHIO [IUPKYIUPYIOIINX HYKJICHHOBBIX KHCIOT
B kpoBH. [IpoBeneHHbIC HCCIEIOBAHMUS MO3BOJSIOT MPEATIONOKHUTh, YTO M3MEHEHHE KOHIEHTPAIlMU BHEKIIe-
TOYHBIX HYKJIEMHOBBIX KHCJIOT B KPOBH Y JIHI[ C SI3BEHHOH OOJIE3HBIO Ha CTaJuU O00OCTPEHHS MOXKET OBITh
00YCIIOBJIEHO SHOT€HHOH HHTOKCHKAUeH, BEI3BAHHON IIPOTyKTaMU OKHCIUTEIEHOTO CTpecca.

Kniouesvie croea: BHEKIETOUHBIC HYKICHHOBBIC KUCIOTHI, S3BEHHAs! 00J€3Hb, KUCIOTOPACTBOPUMBIE (pak-
un (KP®) mnasmel, PHK mrasmer, JIHK mia3mel, oKHCTHTENBHBIHA cTpecc.

Bseoenue

B coBpeMeHHBIX YCIOBHSIX OOJILIIMHCTBO OOJIE3HEH OTHOCAT K «OOJNIE3HSIM MUBWIM3AIH» W3-32 MPO-
IPECCHPYIOIIECTO POCTa PaclpOCTPAaHEHHOCTH B Pa3BUTHIX cTpaHax. B olmieit cTpykType 3aboneBanuii opra-
HOB IHIIEBAPEHUS BEAYIIEC MECTO 3aHUMACT SI3BCHHAS OOJIC3Hb JKETYAKA U JBEHAIIIATUIICPCTHON KUTIIKH.

AKTyaJbHOCTH JAHHOW TEMBI UCCIIEIOBAHUS B TOM, UTO SI3BEHHAs OOJIE€3HD KeNyKa U IBEHAAIIATHIIEPCT-
HOM KHUIIKY Ha CETOMHSITHUIN IEHb OCTAeTCS OJHON M3 BAXKHEWIIUX MpoOJieM 37paBooXpaHeHus. 3a0oeBa-
HHUEM Yallle BCEro CTPaAaoT JIIOAN Hanboyee akTUBHOTO, PAOOTOCIOCOOHOTO BO3PACTa, YTO 00YCIOBIMBACT
COLIMAIBHYIO 3HAYNMOCTH IMPOOIEMBI.

SIBnsAsicH caMBIM pacIpoCTpaHEHHBIM 3a00JI€BaHNEM OPTaHOB MHUIIEBAPEHUS] CPEIN B3POCIOrO Hacele-
HUS, S3BeHHAs O0JIe3Hb HEPENKO BelEeT K Pa3BUTHIO OCIOXKHEHWH, KOTOPBIE YIPOXKAIOT KU3HH MAILlMEHTOB.
YMEHBIIUTh YUCIIO OCIIOKHEHUN — Ba)KHEWINas 3ajjadya KIMHUYCCKOW MEIUIUHBI. AKTYaJIbHOW SBISICTCS
pa3paboTKa peKOMEHJAINH M0 YMEHBINEHUIO (PAKTOPOB, CIIOCOOCTBYIONINX PA3BUTHIO OCTIOXHEHUH TIPH 513-
BEHHOW 0OJIC3HU KEITy/Ka U JIBCHAIIIATUIICPCTHOW KUKy [1]. SI3BeHHass O0NE3Hh — 3TO XPOHUYECKOE pe-
UUAMBUpYIOIee 3a00JIeBaHNe, CKIIOHHOE K MTPOrPECCUPOBAHUIO U PA3BUTHIO OCIIOKHEHHUH, KOTOPBIE HAa0JIIO-
natotcst npuMepHo v 30% Bcex OONBHBIX SI3BEHHOW OOJIE3HBIO; COYETAETCS C MATOJIOTHEH IPYTHX OPTaHOB H
CHUCTEM.

SI3BeHHOE KpOBOTEUEHHE — OJHO M3 HamboJiee YacThIX M OMACHBIX OCJIOKHEHHH S3BEHHOU 0O0Jje3HH,
MIpHYEeM JyOJIeHAIbHBIE S3BBI KPOBOTOUAT Hallle, YeM >KeTyAOo4HbIe. SI3BeHHOEe KpPOBOTEYEHHE OOBIYHO BO3-
HUKaeT Ha ()OHE CUMITOMOB 00OCTPEHUS S3BEHHON 00Je3HH (TroNoaHas 00Jb, U3KOTa U JP.), HO Y HEKOTO-
PBIX OOJBHBIX OHO MOXKET OBITH ITEPBBIM MPU3HAKOM PeliInBa s3Bbl. CKpBITOe (OKKYJIBTHOE) KPOBOTCUCHHE
MOYTH BCErJia COMYTCTBYET 000OCTPEHUIO SI3BEHHOM 00JIE3HH, XOTs, KaK MPaBUIIO, OCTACTCSl HE3aMEUEHHBIM U
HE CUHTaeTcs ee oclokHeHHEeM. OOBIYHO TUArHOCTUPYIOT JIUIIh MacCUBHBIC (TTPO(y3HBIE) KPOBOTEUCHHS C
KpOBaBOW PBOTOM M MeseHoH [2].

SI3BeHHOE KpOBOTEUEHHE OOBIYHO BO3HMKAET MPH OOOCTPEHUU SI3BEHHOM OOJIE3HM KeNyJKa, HO yalle
pu 00OCTPEHNH SI3BEHHOW OO0JIE3HM TBEHAAIATUTIEPCTHON KUIIKH Ha ()OHE XPOHHIECKOTO aKTHBHOTO racT-
puTa U IyOJeHHTa, aCCOMUPOBaHHBIX ¢ mH(]ekImuei helicobacter pylori y 601pHBIX, KOTOPBIM JTHOO HE TIPO-
BOJMJIACH 3PAJUKAIMOHHAS TEparus, JIM00 OHAa HE YBEHYANIACh JIMKBHUAIUCH ATOW OaKTEpUU B TaCTPOMYO-
JEeHaJBHOH cnu3ucToi obonouke. Hepenko npoBouupyromumMe GakTopaMi B pa3BUTHH S3BEHHOT'O KPOBOTE-
YEeHHsI, IO TaHHBIM JPYTHX aBTOPOB, SBISIOTCS HECTEPOHWIHBIE NMPOTHBOBOCHAIUTENBHBIE CPEICTBA, aJKO-
TOJIb U IpyTUE arpeccuBHbIE GaKTOPbI (KOATYJISIHTHL U 1p.) [3].
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M3meHeHne cogepXaHusi BHEKETOYHBIX. ..

[Tepdopanust s3I B OPIOIIHYIO MMOJIOCTh — TPO3HOE OCJIOKHEHUE SI3BEHHOW OO0JIC3HH M CHUMITTOMATH-
YecKuX s3B. SI3BbI yaiie nephopupyrOT BO BpeMst 000CTpeHUH si3BeHHON 0osie3Hn. K OCIOKHEHHSIM SI3BCH-
HO 0OJIE3HU TaK)KE€ OTHOCHUTCS TIEHETPAIHsI, CTEHO3 TPUBPATHUKA, MAJTUTHU3AIUS SI3BBI.

B nacrosiee Bpemsi, yauTbIBas HE TOJIBKO MEAUIMHCKYIO, HO U COLMANbHYIO 3HAUUMOCTh, MaTOJIOTHUs
KeNyJKa U IBEHAIATUTICPCTHOW KHUIIKW, HOBBIC METOJIbI TUATHOCTHKY, JICYCHUS U MPOPHIAKTHKH 3a00I1e-
BaHMI JKETyIKa MPUBJICKAIOT BHUMAHKE ITEIUATPOB, TCHETUKOB, TAaTO()U3NOIOTOB, IMMYHOJIOTOB [4].

B nocnennee BpeMs BHUMaHUE YUCHBIX MPUBICKAIOT HUPKYJIHUPYIOIINE HYKICHMHOBBIC KUCIOTHL. U3y-
4YaTh IUPKYJIUPYIOIINE HYKICHMHOBBIE KUCIOTHI CTAlld MOCIE TOTO, KaK CTaJl0 U3BECTHO, YTO KOHIICHTPAIUs
KHCIIOTHl YBEJIMYUBACTCA TPU DPA3NUYHBIX MATOJIOTHAX. OJTO JaeT BO3MOXKHOCTh paHHEW IHArHOCTHUKU
W OTpeJIeTsieT MPOTHOCTHYECKYIO LIENb MPU JTy9eBOM O0JTy4YEeHUH, OHKOJIOTHYECKUX, Ay TOMMMYHHBIX 3a00J1e-
BAaHMSIX, TEIbBMUHTO3HBIX MHBA3UAX, HEBPAITHUECKUX paccTpoicTBax [5, 6]. MexaHu3Mbl, OpUBOISAIINE K
TIOSIBJICHUIO W 00ECIEYNBAIONIUE IOJTOBPEMEHHYIO IUPKYIISIMIO BHEKJIETOYHBIX HYKIEWHOBBIX KHCIIOT,
paBHO Kak M HX OWojormueckre (QpyHKIWH, B HACTOSIIEEe BPEMs Mallo MCClieAoBaHbl. OIHUM M3 MPOCTHIX
00BsICHEHHH TIOsIBJICHUST BHEKIeTOYHBIX JIHK MOryT OBITH MOCTOSIHHO MIYIIUE MPOIECCHl OTMHPAHUS KIle-
TOK U Jerpajaluu ux xpoMartuHa. [lo JaHHBIM OIHHUX aBTOPOB, OCHOBHBIMH MPOLIECCAMU, MIPUBOAAIIUMU K
MOSIBJICHUIO IUPKYTUPYIOIINX HYKIIEWHOBBIX KHCIIOT, SBIISIOTCS alloNTO3 U HEKpo3. [[pyrue e aBTOpHI CUH-
Tal0T, YTO KJIETKHM MOTYT aKTHUBHO CEKPETHPOBATH HYKJIEHHOBBIC KHUCIOTHI, U 3TOT MPOLECC TAKKE BHOCHUT
BKJIaJ1 B MOSIBJICHUE BHEKJICTOUHBIX HYKJICHHOBBIX KUCIOT B KPOBOTOKE.

[TaToreHeTnyeckue MpPOUECCH, MPUBOAAIINE K MOBBIIICHUIO YPOBHS BHEKJIETOUHBIX HYKJICHHOBBIX KH-
CIIOT B KPOBH Tpu 3a00JI€BaHUSAX, MPAKTUYECKH HE HCCIENIOBaHBI, OJHAKO MOJYYECHBI MpEIBapPUTEIHHBIC
JaHHBIE O HAJMYUU KOpPESIMA MEeXIy KOoHIeHTpanued BHekiaeTouHoil JIHK kpoBu M pa3BUTHEM Takux
3a0o0neBaHuii, KaK pak MOJIOYHOM JKENe3bl, paK JETKOTO, paK >KeIyJOYHO-KHIIEYHOTO TPaKTa, CHCTEeMHAs
KpacHasi BOJTYaHKa, TIPY BO3/ICUCTBUU HOHU3UPYIOUIEH pajnaliui, 4To IpeanoaraeT ux y4actue B akropax
cTpecc-curHanuzanuu. CoaepxaHue UUPKYIUPYIOMUX HYKICHHOBBIX KUCIOT MOXKET U3MEHSTHCS MPU PEB-
MaTOUJIHOM apTpuTe, nuadere, rioMenypoHedpute, HHOAPKTE MHOKApAA U JAPYTUX MATOIOTHYSCKUX CO-
CTOSIHUSIX, UTO AT BO3ZMOXKHOCTH HCIIOJIH30BATh BHEKJIETOUYHbIE HYKJIEHHOBBIE KUCIOTHI KaK MPOTHOCTHYE-
CKHUI1 MapKep MpH sS3BeHHOH Oomne3Hu [7].

W3noxxeHHOE BHINIE TIOJNTBEPKAACT HEOOXOAUMOCTh IAIHEHINIETO HWCCICAOBaHUS IUPKYITHPYHOIIUX
HYKJIEMHOBBIX KHCIIOT, YTO CBSI3aHO C MPOTHOCTHUYECKOI M AMarHOCTHYECKOH 3HAYMMOCTBIO 3TOTO TIOKa3aTe-
TSl IPU Pa3fMYHBIX MaToiorusx. KpoMe Toro, ocraercsi 10 KOHIIA HEBBISICHEHHBIM MEXaHW3M BIIHMSHUS BHE-
kierounbix JJHK Ha pa3BuTHEe OKHCIUTENHLHOTO CTPECca MPU BOCHAIUTENBHBIX MPOLECCAX B KIETKAX U TKAHSX.

[Ipenmonaraem, 9To0 B pa3BUTHH MATOT€HE3a S3BEHHOW OOJE3HM WTPAIOT POJb AKTHUBAIUS IIPOLIECCOB
MeTa0oM3Ma, THIIOKCHYECKUE MPOIIECChl, HAPYIICHUS] MUKPOIMPKYISIMY ¥ (HyHKIIMOHATIBHBIC HApYIICHUS
KEITyJKa, KOTOpbIC MPOSBISIOTCS BO3PACTAHHEM AKTUBHOCTHU IPOLIECCOB JIMMOMEPOKCUIALUU KIETOYHBIX
MeMOpaH, HapyIIeHUEM MPOLIECCOB CHHTE3a OeIIka, SHEPTHH, YTO POBOLUPYET HAPYIICHUE PE3UCTCHTHOCTH
CIIM3UCTON TacCTPOAYOICHATLHON 30HBI. | MITOKCHS CIM3UCTHIX 000JI0YEK JKeMynKa W TBEHAIIaTUIICPCTHON
KHIIIKU COMTPOBOX/IAETCS YBEIMYEHUEM BTOPHYHOTO MECCEHIKepa — IUKINIECKOT0 aiecHO3nHMOHopocda-
Ta, CIIOCOOCTBYIOIIECTO BHIXOY aJipeHATMHA, THCTAMUHA, CEPOTOHWHA, KOTOPBIC BBI3BIBAIOT aKTHUBAIUIO aJle-
HWJIATIMKIIA3bl U JOTIOJHUTEIHHBIN BBIXOJ IMUKIMIECKOTO aeHO3MHMOHO(pochaTa, YTO BBI3BIBAET TOSBIIC-
HHE 3PO3UBHO-SI3BEHHBIX MOPAXKEHUMN CIIU3UCTOM.

Hapymienne MUKpOLIMPKYJISIIUKI, B CBOIO OYEPEb, MPUBOAUT K YBEIUUCHHUIO COACPKAHUS B MUTOXOH/I-
pUSX UOHOB KaJIBITHS, JKUPHBIX KHCIIOT, BHI3BIBACT MOBPEIKICHHUS OMOJOrHIecKuX MeMOpaH. Takum oOpazom,
TUIMOKCHA B TKaHAX U KJIETKAaX NMPUBOJUT K PA3BUTHIO NATOOMOXMMHYECKUX HAPYIICHHUH, HAPYIICHHH OKHC-
JIUTENHBIX TPOIECCOB, (POCHOPMITUPOBaHNS, TPOIIECCOB MEPSKUCHOTO OKUCICHUSI JTUTHIOB.

W3 HEMHOTOYNCIICHHBIX JIUTEPATYPHBIX JAHHBIX W3BECTHO, YTO (PYHKIIMOHAILHBIC HAPYIICHUS B KIIET-
Kax MPHUBOIAT K CHIKCHHIO PE3UCTEHTHOCTH CIM3UCTBIX 000JI0UEK racTPOIyOACHATFHONW 00JIaCTH, IO3TOMY
B COBPEMEHHBIX YCJIOBUSAX M3yUEHHUE MaTOreHe3a S3BEHHOU 00Je3HH HEBO3MOXKHO 0e3 M3yueHUs KIETOYHOU
naroyiorud. Takke COBpEeMEHHBbIE METOJABl JICUCHHUS HAIpaBiICHbl HA TMOBBIIICHUE PE3UCTCHTHOCTU CIU3U-
CTBIX 00OJIOYEK 3a CUeT CTAOMIU3AIMH IEIOCTHOCTH KJIETOYHBIX MEeMOpaH, KIETOYHBIX U CYOKIIETOYHBIX
KOMITOHEHTOB.

YcTaHOBIEHBI OCHOBHBIC MEXaHU3MBbI HAPYIICHUHA KJIETOYHBIX MEMOpAaH, CPEIu KOTOPHIX HAPYIICHUS
OCMOTHYECKUX TPOLIECCOB, BO3ACHCTBHE (OCHOIUNUAOB, UMMYHOJIOTHYECKOe Bo3aeicTBHE. Bee 3T Mexa-
HU3MBI aKTHBHPYIOT MPOIECCH EPEKUCHOTO OKUCIICHHUS JTUIHIOB, KOTOPOE W BBI3BIBAET PA3BUTHE MATOJIO-
TUYECKUX HAPYIICHUN B KJICTKAX.
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C y4eToM H3II0KEHHOTO BHIIIE IIeJIeCO00pa3HO MPOBECTH OIPEICICHUE HAa MOJCKYJISPHO-KICTOUHOM
YPOBHE COJICPKAHUS IIUPKYIUPYIONIMX BHEKJIETOYHBIX HYKJICHHOBBIX KHCJIOT IPHU OCIOXHEHUSX S3BEHHON
0oJIe3HH.

Henpr — w3yunTh copepkaHUE MUPKYJIUPYIONIMX BHEKICTOYHBIX HYKIICHHOBBIX KUCJIOT B KPOBU IPH
OCIIO)KHCHHBIX (hopMax sI3BEHHOU OOJIC3HM.

Mamepuanvt u Memoobvl ucciedosanus

Hamu Obina miccnenoBana kpoBb 60 yenmoBek, u3 HuX 30 YenoBeK ¢ OCIOKHEHHOW (POpMON S3BEHHOM
Oone3nu (kpoBoTeueHue u nepdopamnus), 30 4enoBeK yCIOBHO 3A0pOBBIX, MpokuBaromux B Kaparanaus-
ckoii oonacty, T. Temupray. 3a00p KpOBU OCYIIECTBIISUICS MPU COTTIACHU HCCIIEYEMbIX, IPOBOIMICS YTPOM,
HaTOIIAaK. ¥ BCEX MAlMEHTOB, HAXOIUBIIMXCSA Ha cTannoHapHoM JiedeHun B LI r. Temupray, nuaraos Obut
noaTBepkaeH MeTogoM ¢udporactponyanenockonuu (OI'JIC). Bee obcnenoBanHble — My>KYHMHBI U JKEH-
IIUHBI PENPOAYKTHBHOIO Bo3pacta (18—45 neT) ¢ muaruo3om «SI3BeHHass 00JIe3Hb, OCIOKHEHHAs (HOpMay.
KoHTponbHYIO TPYIY COCTaBUJIM YCIOBHO-3I0POBBIC JIMIIA, HE CTpajalollue s3BEHHOH Oone3nbto. Hamu
nzyvanachk mupkynupyromas JJHK npu ocioxneHHOH dopme s3BeHHON OONE3HU y JHL PENPOIYKTUBHOTO
Bo3pacta. Baexnerounyro IHK ompenensnu mo merony JI.M. Mapkymesoii u coast. (2000). ITpunmnumn xo-
nuuectBeHHoro omnpenenenus KP®, PHK u JIHK 3akiiouancd B 3KCTpakUMKU HYKJIEUHOBBIX KUCJIOT TOCIIE
THIPOJIN3a, IPOBOJIUMOTO MPH Pa3InYHON TEMIIepaType Ha BOJASHOM OaHe, ¢ MOCIEAYIOIUM HEHTPUPYTHPO-
BanueM 15 munyT npu 3000 06/mMun u cnekrpodoromerpueit KP®, runponnzaros PHK u THK [8].

Craructrueckas 06paboTka MaTepuania IpOBOAMWIACH C MMPUMEHEHHEM Takera mporpamMm IBM SPSS
Statistics 22. PaccuurtbiBanu cpenHee apudpMeTHUECKOe, OMUOKY cpeanero (M+m), pa3auuus ¢ KOHTPOJIb-
HOM TPyNIoi npoBeaeHs! o TecTy CThIOEHTAa A HE3aBUCHMBIX TPYIIIL

Pesynbmamor uccneoosanus u ux obcysicoenus

B nmuTepaTypHBIX HCTOYHHKAX WMEIOTCS MCCIIeIOBaHMS, YCTAaHABIMBAIOIINE CBSI3b MEXy COIEpKaHH-
€M HEKOTOPBIX OCNKOBBIX (hpaKIMii XpOMAaTHHA W KOJIWYEeCTBEHHBIM conepkanuem JIHK, uro Bimser Ha
npoiudepaTUBHYIO CIIOCOOHOCTh KIETOK. B KieTkax BeisiBIieHBI H BHeKieTouHble JIHK, xoTopeie 0OHapy-
JKCHBI B TIa3Me KPOBHU B pe3ysbTaTe IMOeNn KIETOYHBIX syiep U nocieaytomiero Beixona JJHK Bo BHekie-
TOYHOE MPOCTPaHCTBO [9] (puc.).

[IpoBeneHHbIE HCCIIEOBAHUS TTO3BOJISIOT MPEOI0KUTH, YTO U3MEHEHHE KOHIICHTPAIIMA BHEKIICTOY-
uoit /IHK B kpoBM y JIHI[ C OCIIOXHEHUSIMHU SA3BEHHOM OoJie3HU (KpoBOTEeucHHE, nepdopaius, IeHeTpaLus,
CTEHO03, MAIMTHU3AIINS ) MOXKET OBITh 00YCIIOBJIICHO MHTOKCHKAIIACH.

16

B LOJIBHBIE C OCIOKHEHHOH
topmoii A3reHHOH GoTe3HH,
30 uemoBeK

YL ea/ma

KOHTPOIIB, 30 UeIIOBEK

KP® nnazmbi PHK nnazmbi JHK nnazmbl

PI/ICYHOK. Pe3yJ’ILTaTLI HCCIICJOBaHN BHCKIICTOUYHBIX HYKJIICHHOBLIX KUCJIOT B KPOBU UCCIICTYEMbIX

[To pesynbraraMm mccine0BaHHS YCTAHOBIIEHO, YTO B KPOBU OONBHBIX C SI3BEHHOH 0OJIE3HBIO COJepIKa-
Hue KP® yBenuuuBaercs B CpaBHEHUM C TAKOBBIMH MOKA3aTeNIMU yCIOBHO-30pOBHIX Jull B 1,8 pasza. Co-
nepxkanue BHekseTouHo PHK B kpoBU Takke yBETUUMBAETCS IO CPABHEHUIO C KOHTPOJIbHBIMU 3HAYEHUSIMU
B 1,4 paza.
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M3meHeHne cogepXaHusi BHEKETOYHBIX. ..

[TomydeHHbIe HAMU JaHHBIC AEMOHCTPUPYIOT TCHICHIIMIO K YBEIMUYCHHUIO COJICPXKAaHMs BHEKJICTOYHOM
JAHK B kpoBH OOJIBHBIX C S3BEHHOU 00JIE3HBIO B cTaAWK o00oCTpeHus B 1,6 pasa. Takke ObUIO OTMEUCHO OJI-
HOBPEMEHHOE IMOBBILICHHE YPOBHS KHCIOTOPACTBOPUMBIX (DPAKIUil HYKJIEHHOBBIX KHCIOT, T.€. HPEALICCT-
BeHHuKkOB JIHK, uTo siBisieTcst 1OCTOBEpHBIM CUTHANIOM ycuieHHoU snumuHanuu JJHK u3 kinetku.

Takum 00pa3omM, YCTAaHOBIIEHO, YTO V JIUII C S3BEHHOM OO0JIE3HBIO B CTamuu 0OOCTPECHHS HAOIIOHACTCS
CTaTUCTUYECKH 3HAUYUMOE TMOBBIIIIEHNE KOHLeHTpaiuK BHekJeTouHoi [IHK B kpoBu. Ha Hai B3risma, uame-
HeHue coxaepkanus BHeknerounoi JIHK, Buexnerounoit PHK u KP® mpu s3BeHHO# 00JIE3HM NPUBOAMT
K Pa3BUTHIO NIATOJIOTHH KIIETOK, KOTOPBIE COMTPOBOXKIAIOTCS allONTO3HOM rudensio. Hame MHeHMe coBmagaet
C pe3yJbTaTaMH APYTHX UCCIICIOBAHUM.

Kax m3BecTHO, mpuanHo# nomananus pparmenTo JJHK B KpoBOTOK MOXKET OBITH armonTo3 OO0IBIIOro
YHCIa KJIETOK, YTO MPUBOIUT K 3aMEJICHUIO MPOIIECCOB YJIMMHHAIIUY allONTHYCSCKUX TEJIell, TaK KaK B yCIIO-
BHSIX MHTOKCHKAIIMM CKOPOCTh THOEIHM KIIETOK IPEBBIMIACT CIIOCOOHOCTH (DaromuToB MOTJIOMATE M pa3py-
math JIHK, 9T0 1 00BSICHSIECT MOBHIIICHUE €€ YPOBHS B KpPOBH [5, 7].

Baxnouenue

[To HamreMy MHEHUIO, TIPH SI3BEHHON OOJIC3HU YCHUIIMBACTCS MPOLIECC pacajia KIETOK, BCIEACTBUE YETO
(dbuxcupyercst HakoruieHne mupkynupytomen JIHK B kpoBH 10 CpaBHEHHUIO C MOKA3aTENSIMHU TPAKTHICCKH
3JIOPOBBIX JIUII, YTO CBUACTEIBCTBYET O Pa3BUTHHU B KJIETKaX OKHCIUTEILHOTO CTpecca.

[IpoBeneHHbIEe HCCACMOBAaHHUS TIO3BOJSIOT CIIENATh 3aKIIOYCHHUE, YTO U3MEHEHHE KOHIICHTpAIlMH BHE-
xierounorr JIHK B xpoBu y JvIl ¢ sI3BEeHHOH OOJIE3HBIO B CTaIUH 00OCTPEHUS MOXKET OBITH 00YCIIOBIICHO DH-
JIOTEHHON HMHTOKCHUKAIlMel, BHI3BAHHOM MPOAYKTaMU OKHUCIMTEIBLHOrO cTpecca. /[aHHble NpeamnosioKeHus
COTJIACYIOTCS C JJAHHBIMU JIPYTHX MCCIICIOBAHUM.

YcTaHOBIEHO, YTO YPOBEHb BHEKJIETOUHBIX HYKJIEHWHOBBIX KHCIIOT BO3PACTAEeT B KPOBH IPH NATOT€HE3E
HEKOTOPBIX 3JIOKAYECTBEHHBIX OITyXOJICH, OEpeMEHHOCTH, pake xemyaka [10].

C M3MCHEHHEM COJNICPKaHUS IUPKYIUPYIONUX BHEKJICTOUHBIX HYKIICHHOBBIX KHUCIIOT MPHU PA3INIHBIX
MaTOJIOTUYECKHUX TPOIECCaX Pa3BUBACTCS CTpecc-CHTHanmu3anus. Kax ussecmuo, cmpeccosvie cumyayuu
npusoossm Kk 060CMpeHuIo A36eHHOU OONE3HU NPU UCTNOWEHUU AHMUOKCUOAHMHOU CUCMEMbL OP2AHUMA.
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I''T". Ep3uksn, E.C. Taruna, b.)K. Kynaranos

OiibIK kapa aypyJapbIHbIH ACKbIHY TYpJiepi Ke3iHaeri KaH aiHaJIbIMIAFbI
KACYIIAJAH ThIC HYKJIEHH KbIIIKbLIIAPbI KYPbLIbIMBIHBIH 63repici

Makanaja oibIK Kapa aypyJapbIHbIH aCKbIHFaH TYpJIepi Ke3iHAe ajamiap KaH aiHalbIMarbl jKacyllaiapaaH
THIC HYKJICWH KBIIKBUIAAPBl KYPaMbIH 3€pTTEYy OCepeKTepi KenripinreH. Onebuer aepekTepiHe KaparaHna,
Kacymanapiarbl  QYHKUMSUIBIK  Oy3bUTYJIAp TacTPONYOJNCHAIIBIK aMAaKThlH LIBIPBILTHL  KaObIKIIANaphl
PE3UCTEHTTITIHIH TOMEHJCYiHe oKeNeli, coJl ce0enTi OHMBIK XKapa aypybIH 3epTTey JKACYIIAIbIK MaTOJOTHSIHBI
3epaeneyci3 MyMKiH emec. KaparaHapl 00JIBICBIHAA TYPaThIH OMbIK JkKapa aypybIHBIH TYPJI TYpiepiMeH aypaTblH
60 amam 3eprrenmi. Temipray K. OpTanblk aypyxXaHacblHIA CTALMOHAPJIBIK eMCyZAe >KaTKaH OapiibIK
HayKacTapIblH JauarHossl ¢ubporactponyanenockormst (PIJIC) omicimen pacrammsl. Komkerkisinrexn
HOTIDKENIep OHMBIK jKapa aypybl Ke3iH[e jKacyllagapAblH Oy3bUly YPIICIHIH KYIICIOIH KepceTTi, an Oyn e3
Ke3eriH/e KbIIIKbUIIAHY CTPECIHIH KUHAITYBIH TYbIPATIH aifHATIAThIH HYKICHH KbILIKbUIAAPbIHBIH XKUHATYbIHA
oKeneni. OTKI3UITEH 3epTTeyiep acKbIHy Ke3eHIHJEri OHMBIK jkapa aypyel Oap amaMaap KaHBIHIAFBI
JKacyllajap/iaH ThIC HYKJICWH KBIIKBULAAPHI IIOFBIPIAHYBIHBIH ©3repyi KbILIKbUIIaHy CTpeci eHiMaepiMeH
TYBIH/IaFaH, SHIOTCH/IIK YJIaHyMEH IIapTTajFaH JIereH 00JpKaM jkacayra Heri3 Oonapl.

Kinm ce30ep: *®acymanapian ThIC HYKJIEHH KBIIIKbUIAAPbI, OWBIK jKapa aypysl, IUIA3MaHbIH KBIIIKBUIIBIK-
epirim ppaxumsuiaps! (KED), miazma PHK-cbr, mnazma JJHK-cbl, KbIIKBUIIaHY CTPECi.

G.G. Yerznkyan, Ye.S. Tatina, B.Zh. Kultanov

The content change of circulating extracellular nucleic acids in patients
with complicated forms of peptic ulcer disease

This article presents data from a study of content circulating extracellular nucleic acids in humans with com-
plicated forms of peptic ulcer disease. According to the literature it is known that functional abnormalities in
the cells leads to a decrease in the resistance of the mucous membranes of the gastroduodenal area, so the
study of peptic ulcer disease is impossible without the study of cellular pathology. The study involved 60
people with different forms of peptic ulcer residing in the Karaganda region. In all patients, the diagnosis was
confirmed by fibrogastroduadenoscopy (EGD), who were hospitalized in the Central Hospital of Temirtau.
The results showed increased cell disintegration process in peptic ulcer disease that leads to the accumulation
of circulating nucleic acids, which leads to the accumulation of oxidative stress. The studies suggest that
changes in the concentration of extracellular nucleic acids in the blood of patients with peptic ulcer in the
acute stage, it may be due to endogenous intoxication caused by oxidative stress products.

Keywords: extracellular nucleic acid, peptic ulcer, acid-soluble fraction (ASF) plasma, plasma RNA plasma
DNA, oxidative stress.
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Omnkosornyeckas 3adosesaemocts Aereil Ilpuapanbs

B crarbe npoaHaM3upOBaHbl SMUIEMHOJIOTHYECKUE OKA3aTEIH 0 OHKOJIOTHYECKOH 3a001eBaeMOCTH JIeTel
ITpuapaibsi. PaccMOTpeHbl JUHAMHKA OHKONATOJIOTHMH, PAHKMPOBAHUE IO JIOKAIU3ALMHU 3JI0KAUYeCTBEHHBIX
00pa30BaHuUii ¢ yIeTOM 30H HANPSHKEHHOCTH 110 HKOJIOTHYECKOMY Hebaromnonyunio. B cTtpykrype oHK03a00-
JIEBaEMOCTH JIETeH TOMHHUPOBAIN TeMOOIACTO3b], CPEAN CONUAHBIX OITyXOJIel — HOBOOOPa30BaHMS KOCTHO-
MBIIIEYHOH CHCTEMBI H KOXKH, IHIIEBAPUTEIBHON CUCTEMBL. B IMANpyYIONIyIo IpyImiTry BOIIIA TaKXKe OITyXOJIHN
[EHTPaJbHONH HEpPBHON CHCTEMBI. Pak MMTOBHIHON Kele3bl ObUT BBIIBICH TOJIBKO B PETHOHE KaTacTPOQbI
B ApanisckoM paiione. B 3onax Ilpuapanes (karactpodsl, kpusuca u npeAKpU3Nca) NepBUYHAS OHKOJIOTHYE-
CcKasi 3a00J1€BaeMOCTb JETCKOTO HACEeJICHHs ObUIa BBIIIE, YeM B KOHTPOJIBHOM pailOHE, OJIHAKO CTEIHEHb Ipe-
BBILLICHHS HE COBCEM COOTBETCTBOBAJIA IKOJIOTMYECKONH HANPSHKEHHOCTH 30H. O01as 3a001€BaeMOCTh B 30HE
KaTacTpodsl OblIa HECKOJIBKO HHUXKE, YeM B 30HE KPHU3HCA, YTO MOXKET OBITh CBS3aHO C BOJIHOOOPA3HBIM IIPO-
LIECCOM B JIMHAMUKe 3a0oyeBaeMoCTH. ['eHIepHBIX 0COOCHHOCTEH BO3HHKHOBCHUS 3JI0KAUECTBEHHBIX 00pa-
30BaHUH B MCCIEIYEMOM pETHOHE He ObUIO BBIIBICHO. J[MHAMMKA IEpPBUYHOM OHKOJOTHMYECKOH 3aboieBae-
MOCTH y feteif 3a 10-netHnit nepron Obuta HecTaOMIbHASI, HAOIIONATNCH MUKU 3a00JI€BAEMOCTH IO 30HAM.
1o GoIBIIMHCTBY KJIACCOB COJIMIHBIX OIyXOJIei 3a0071eBaeMOCTh PETHCTPUPOBATIACH EANHUIHBIMA CIIyJasiMU
U HE B KaXJIOM TOJ1y IIepHO/ia UCCIISIOBAHNUS.

Kniouesvie cnosa: mepBuyHas 3a00JI€Ba€MOCTh, OHKOJOIHUS, T€HICPHBIE OCOOEHHOCTH, TeMO0IacTO3bl, CO-
JHMJIHBIE OITyXO0JH, AeTH, [Ipuapaibe, 9KOIOTHs, MOJUTIOTaHThI, 30HbI IKOJIOTHYECKOT0 HeOIaronomyus.

OnHMM U3 BaXXHEHIIMX MOKAa3aTeleH 37J0pOBbs ABISETCS PACIPOCTPAHEHHOCTh OHKOJIOTHYECKOW TaTo-
JIOTHM Cpelu HaceJeHUs, B OCOOCHHOCTH JETCKOro. B Hacrosee BpeMsi OHKOJIOIHdeckue 3a00IeBaHus AB-
JISTIOTCSL OJHOM M3 TTIABHBIX IPUYMH MHBANUAM3ALMHU U cMepTH. OHKoJIorHYecKas 3a00J1eBaeMOCTh SBISETCS
Ba)KHBIM TIOKa3aTelleM CHEelMn(pUIECKOro BO3ACHCTBUS (PaKTOPOB OKPYKAIOLIEH Cpelbl Ha 37J0pOBbE Hacese-
HUA. 3a007€BaeMOCTh JIeTEll CO 37I0KauYeCTBEHHBIMH OmmyxoiisiMu B Pecny6mmke Kazaxcran ma 100000 net-
ckoro Hacenenus B 2005 1. cocraBmina 8,4 [1]. Hamo otMeTnTh, 9TO Ha MPOTSDKEHUN ECATH JIET TIEPBOE Me-
CTO TI0 YPOBHIO OHKoJlornmyeckoi 3aboneBaemoctu aeteid B PK 3anumana Keseuiopaunckas oOnacts, paid-
OHBI KOTOPOH BXOJSAT B 30HY KatacTpodsl 1 Kpusuca peruona [Ipuapanes [2]. B perrnone nabmonaetcs mpe-
BBIILICHUE KaHIIEPOI'€HHBIX M KOKAHLEPOTEHHBIX BelecTB U (pakTopos. Tak, 3arpsi3sHEHUE BOJOCTOKOB, HE-
CYIIMX BOAY B Apai, Hepa3naralouMMUCS COCTUHEHUSIMH TSDKENbIX METAIUIOB M XJIOPOPraHMYECKHMH Tec-
TULHUJIAMH IPUBOJIUT K U3MEHEHUSIM LIMTOr€HETHYECKHX MToKa3arenei [3].

Mamepuanvt u memoosi

ITo mMaTepuanam opUIMATBHON CTATUCTUKH OPTraHOB 37[paBOOXPaHEHHS ObLI MPOBEACH CPABHUTEIHHBIN
aHaJM3 CPEAHEMHOTOJIETHUX TOKa3aTeslell M AMHAMHMKH 3a00J1€Ba€MOCTH 3JI0Ka4eCTBEHHBIMH HOBOOOPa30-
BaHWSMH AeTer peruona Ilpmapanbs (paitonsr Ke3puiopamacko#, AkTioonHckoi n KOxxHOo-Kazaxcranckoi
obmacreit). PeTpocniekTrBa aHAMM3UpyeMBIX MaHHBIX cocTaBuia 10 met (2004-2013 rr.). B xadgecTBe KOH-
TponbHOTO OBLT BHIOpaH JXanaapkuHckuil paiton Kaparanmmackoi obmactu. Cratuctuyeckas oOpaboTka
MOJTYYEHHBIX PE3YJIbTATOB OCYLIECTBISUIACH C IIOMOIIBIO IPUKIIaJHON nmporpamMmsl Statistica-10.

Pezynomamsr u ux obcyscoenue

CpaBHUTENBHBIN aHATTN3 OHKOJIOTUYECKOH 3a00sieBaeMOCTH JieTell paiioHoB [Ipuapaibst o cpaBHEHHIO
C KOHTpOJBHBIM paiionoMm (JKanaapkuHckuii paiion KaparanauHckoi 00macTH) mokasan HEKOTOpBIE pa3iu-
gust. Bo Bcex paitonax [Ipuapanbsi, kpoMe YIbITayCKOro, MepBUYHAs OHKOJOrHYecKas 3a00J1eBaeMOCTh JICT-
CKOTO HacelleHus mpeBbiana B 1,3-2,7 pa3za KOHTPOIBHBINA YpoBeHB (4,7%00). MakcHManbHOE YBEIMICHHE
3TOi 3a00neBaeMocTu otMeuanoch B Luenuiickom (12,7%g0) paiione. B YibiTayckom paiioHe OHKOIOTHYE-
ckas 3a0oyieBaeMOCTh ObLTa HIDKE, YeM B pailoHe cpaBHEHHUS, B 2,4 pa3a. B cpaBHeHHH ¢ JaHHBIMH TIO JIUTE-
paTypHbIM HCTOYHHKAM OJIMXHEro 3apyOexbsl HCCIeAyeMble I10Ka3aTeI OTHOCUTEIBHO HE KPUTHYHBL.
Tak, 3a001€BaeMOCTb 3710Ka4eCTBEHHBIMH OIyXoJisiMu Aeteit B Poccuu 3a mepuon 2008-2012 rr. cocrasisina
12,5 na 100 TeIC. neTckoro Hacenenus B Bo3pacte 0—17 net [4].
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B crpykType nepBHYHON OHKOJIOTHYECKOH 3a00JIeBaeMOCTH JCTEeH BCErO PErHOHa IOMHUHHUPOBAIHU HO-
BOOOpa3oBaHusi TUM(OUTHON W KPOBETBOPHOH TKaHel, 3aHnMaBinue oT 21,6% B ApajbcKoM paifoHe 10
81,3% B Uprusckom paifone. 3aTeM CIEAOBAIH OMYyXOJIW KOCTHOW, COETMHUTEIBHBIX TKaHEH M KOXKHU
(9,5-28,3%) u mopaxxeHHs1 OPraHOB MHUIIEBAPUTEILHON CHCTEMBI, 3aHHUMas B CpeJHEeM 1o peruony 14%.
3a uckmouennem Mprusckoro (18,7%), Kazanunackoro (48,0%) u Ilamkapckoro (41%) paiioHoB B nccie-
IyeMbIX 30Hax KatacTpodsl (55,8%), kpusuca (64,7%) u npenkpusuca (61,7%) mpeobiagany COIUIHBIC
ormyxoyid. B cpaBHeHHH CO CTPYKTYpO# 3a00JI€BaEMOCTH 3JI0KaYECTBEHHBIMH HOBOOOPa30BaHUSMU JETCKOTO
HaceneHus B ToMckoi oomacty, rae y aereit 0-14 net npeBanupoBanu remoonactossl (51,9%), a y moapoct-
KoB 15—17 net — conmmanbie omyxonu (65,9%), 3HaUNMBIX paznuyunii HeT [5].

B 3o0nax IIpuapanbs (katacTpodbl, Kpu3uca U HPEAKPHU3KMCa) MIEPBUYHAS OHKOJIOIHUYECKas 3aboJieBac-
MOCTh JICTCKOTO HaceJCHHs ObLIa BHIIIE, YeM B KOHTPOJIHLHOM paiioHe. OHAKO CTEIEHb MPEBBIMICHUS STON
MaTOJIOTHH HE COBCEM COOTBETCTBOBAJIA XapakTepy 30H. O0Ias 3a001eBaeMOCTh B 30HE KaTtacTpodsl OblIa
HECKOJILKO HIDKE, 4eM B 30He kpm3uca (9,1 u 11,1 coydas va 100000 neteit cooTBeTCTBEHHO). TONMBKO OHKO-
JIOTUYECKHE 3a00JIEBaHUSI OPTAHOB PETYISATOPHBIX CHCTEM (HEPBHOMW, YHIOKPUHHOM, KPOBETBOPHOW) CpeaH
HACEJICHUS 30HBI KaTacTpo(dbl ObLTH Ha OJTHOM YPOBHE C 30HOM Kpusuca (puc. 1).
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Pucynok 1. CTpykTypa nepBUYHOI OHKO3a00IeBaeMOCTH eTei [Iprapaibs ¢ HAKOIUIGHHEM HHTCHCUBHBIX
cpennemHoroneTHHX (2004-2013 rr.) ypoBHEH 10 JOKAJIN3aIHUHU OIYXOJIH

Ecnu y4ecTb, 4TO HEKOTOpPBIC aBTOPHI OTMEUAIOT BOJTHOOOPA3HO MOBTOPSIONINECS N3MEHCHHS TUHAMU-
KM pHCKa B 3a00JICBAEMOCTH B CBSI3U C aaNTAIIMOHHBEIMHU TEPECTPOMKAMU OT COCTOSIHHS TOBBIMIEHHOW HE-
creru(UIECKON CONPOTURIAEMOCTH 0 €r0 OCIa0JCHHs WX YCIOBHO HEYJIOBICTBOPHUTEILHON ajanTaliud
¢ nmepuogoM B 12—15 net [6], TO BBISIBICHHBIE YPOBHU MO 30HAM MOTYT HE COBMAJATh MO UMEIOUIUMCS BOJI-
HaM CHIDKCHHUS U ToJbeMa 3abosieBaeMocTH. B 30He kaTtacTpodbl, BO3MOKHO, HAOIIOJANCS TISPHO TTOBKI-
IIICHHON COIPOTHUBIISIEMOCTH IOMYJISILIMKA HACCIICHUS, a B 30HE KPU3HCa, HAIIPOTUB, — IEPHUOJ OCIa0ICHHS
aIaNTaIMOHHBIX TPOIIECCOB, YTO CIPOBOIMPOBAIIO POCT 3200JICBAEMOCTH y JICTEH.

JuHamuka nepBHYHON OHKOJOrMYecKol 3a0oneBaeMocT y aetet 3a 10-nmetHuii mepuos Oblia HecTa-
OwibHas1, HAOJIIOJAIMCh MUKK 3a0o0jieBaeMocTH 1o 30HaM B 2005, 2007, 20092011 rr, KOTOpBIEC OTPaXKEHBI
Ha pucyHke 2. [1o 60IBIIMHCTBY KJIACCOB 3a00JIEBAEMOCTh PETUCTPUPOBAIACH CAMHUYHBIME CIy4JasMU U HE
B K&XJIOM TOJY MEPHOJIa UCCIICTOBAHUS.
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Pucynoxk 2. JlnHaMyKka MepBUYHON OHKOJIOTHIECKOH 3a00JIEBAEMOCTH JCTEH
o 3ouaM pernona [Ipuapanss (2004-2013 rr.)
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Jomunupylomue B CTpyKType HOBOOOpa3oBaHus TUM(OUIHON 1 KpoBeTBOpHOH TKaneH (C81-96) B 30-
Hax KaTtacTpodbl, KpU3KCa U IPEAKPHU3UCA COCTABUIM B cpenHeM 3,7, 3,6 u 2,9 npocaHTUMUILIIE COOTBETCT-
BEHHO. B paifoHe cpaBHEHHUS aHAIOTHYHBIN MMOKa3aTesb OblT paBeH 1,9%qn, 9T0 B 1,8 pa3za Huxe, 4eM B HC-
clieIyeMoM peruoHe B 1enioM. o palionaM ypoBHHM 3a0051€BaeMOCTH UMENU auana3oH oT 2,1%q B Apaib-
cKoM paiione 10 6,5%qg B prusckom paitone (puc.3). B cpaBHeHNH ¢ IUTEpaTypHBIMH JaHHBIMH 10 Pec-
myonmuke Jlarectan 3a 2002-2011 1T., TI¢ CpeIHEMHOTOICTHHN CTaHIAPTH30BAaHHBIA IMOKa3aTellb 3aboire-
BaeMoCTH remo0nacro3amu y neteit 0—14 ner obut paBeH 5,87 + 1,13%qg0, (y MambuukoB 7,56 + 1,91%q¢0, ¥
nesouek 4,12 + 1,04%), mokazarenu no Ilpuapanpio He MpeBbIILIATN CPaBHUBAaEMbIe YPOBHHU [7].
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Pucynox 3. [lepBuunast oHKOJIOTHYECKas 3a00J1eBaeMOCTh JINM(OHNTHOI U KPOBETBOPHON
TKaHed y nereit [Ipuapanss (2004-2013 rr.)

I'ennepHoe pa3nuyue Mo MEPBUYHON OHK03a00JICBAEMOCTH y JIeTEH BBISBICHO JIMIIL B pallOHE CpaBHE-
HUS ¢ TIPeoOJIalaHueM JIEBOYEK, B YACTHOCTH, U IO JOMHUHHUPYIOUIEMY KJIACCy OIMyXoyiel JMM(OUTHON U
KPOBETBOPHOM TKaHEM.

YpoBeHb OIyXoJiell KOCTHO-MBIIIEYHON CHCTEMBI M KOXKH, KyJa BOILIM HOBOOOpPa30BaHUS KOCTEH U
CYCTaBHBIX XpsIIel, COEANHUTEIBHON 1 APYrux Msarkux Tkanen (C45, C46.1, C47, C49) u apyrue HOBOOO-
pazoBanus koxu (C44, C49), cocrasun B paiione cpaBHeHHs 0,9%009, B 30HE KaTacTpo(dbl U KpU3HCa aHATIO-
rU9HbIe YpoBHH ObLTH B 1,9 1 3,1 pa3a Goibiie, a B 30HE nipenkpusuca B 1,8 paza mensbime. OmyXomu KOXH
BbIsIBIIEHBI Juilh B 2009 1. y n1eBoUKU U3 Apaibckoro paioHa. Ecnu cpaBHUTH ¢ aHANOTMYHBIMU JAHHBIMU
o Poccum 3a 2013 r., mokazarenu u yaeiasHbIH Bec 1o [Ipuapaiibio OyayT HeCKOMBKO BhIMIe. Tak, yaeTbHBIH
BEC OMyXOJIe KOCTeH M cycTaBHBIX xpsimieil y aereid PO go 17 ner cocraBun 5,14%, rpyOslii mokazaTtenb
3aboneBaemoctu Ha 100 ThIC. Hacenenus — 0,64, crangapTH3UPOBaHHBIN (MUpOBOH cTtannapt) — 0,64 mpo-
cantumuiuie. [1o HOBOOOpa3oBaHUSIM COEANHUTEIBHOW M APYTHX MATKUX TKaHEH ynenbHbil Bec 4,87%, 3a-
6onesaeMocTh 0,61 Y000 [8].

Ilo opranam nuINEBapUTEIBHONH CHUCTEMBI YPOBEHb HOBOOOPA30BAaHWN B paliOHE CpPaBHEHUS BBIIIC
(0,9%00), ueMm 10 30Ham peruona llpuapanss (0,5%gg — 30Ha katacTpodsl u 1Mo 0,3%g0) — B 30HAX KPU3H-
ca u mpeakpusuca). Omyxonu Ty0sl, TUIEBOIA, MIPSIMON KUIIIKA B MCCIEAYyEMBIX pailoHax He OOHAPYKCHEI.
310KayecTBeHHBIE HOBOOOPA30BaHUSI OPTaHOB NMHIIEBAPEHUS PETHCTPUPOBAINCH B PETHOHE B €IMHUYHBIX
ciryyasx. B Iuenuiickom paiione B 2008 T. BBIABICHA OMyXOJiIb 000JOYHON KWIIKH Yy OJHOH JEBOYKH.
B lankapckom paiione B 2007 T. OHKOJIOTHS TODKEITyTOTHON KeJIe3bl BRISIBIICHA Y OJTHOTO PeOCHKA YKCH-
ckoro mosia. B 2013 r. B YeITaycKOM paiioHE Y OJTHOM JIEBOYKHU BBISIBJICHO HOBOOOpPA30BaHKE POTOBOH IT0O-
noctu. [lo ApansckoMy palioHy y ABYX Aeted Myskckoro mnona B 2007 u B 2010 rr. 3aperucTpupoBaHsl 3110-
KauyeCTBCHHBIC HOBOOOpa30BaHMs poTOBOM mojioctd ¥ B 2005 T. y otHOro peOeHKa BBISIBIICHO HOBOOOpa30-
BaHme reueHu. B paiione cpaBaenus B 2010 T. y o1HO# 1eBOYKH TUATHOCTHPOBAHA OIYXOJIb ITCUCHH.

IIpu cpaBHEHUHM YpOBHEH 3a00JI€BaMOCTH TI0 APYTHM HCCICIOBaHUAM, HanmpuMmep, B KpacHomapckom
Kpae, mokazatenu mo Ilpuapansio Oymyt Hioke. Tak, B KpacHomapckom kpae 3a001€BaeMOCTh 3710KaYeCT-
BEHHBIMH HOBOOOpPAa30BaHUSAMH Kelyaka y gered mo 15 jer 3a 2001-2007 rr. umena ypoau ot 0,53 10
1,71%00 [9], @ mo IIpuapanpio omyxonp *KeilylKa 3a BeCh aHAJIM3UPYEeMbIi mepuox BeisiBiena B 2011 .
y ogHoro pebenka myxckoro mosa [luenuiickoro paiiona, uto coctaBuio 0,3%o.

B muaupyronryro rpymiry BOIIIN TaKke OmyxoJyid TojoBHOro Mo3ra u [THC (C70-72), koTopsie 1Mo 30-
HaM uMenu cpeanue yposHu — 1,4; 1,5 u 0,5 Ha 100 ThIC. AeTeil; B palioHE CpaBHEHUS JAaHHBIX 10 3TOMY
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roakiaccy 3aboneBanmii 3a 2004-2013 T1T. He 3aperHCTpUpPOBaHO. MaKCHUMAaIbHBIA YPOBEHb BBISBIICH
B ApanbckoMm parione (2,1%qn), MEHUMaNBHBIH — B ApbicckoM (0,7%q). CornacHo manaeiM MexmayHapo-
HOTO areHTcTBa 1Mo u3ydeHuto paka (MAWMP) crangapTH3oBaHHBIE MOKa3aTeNd 3a00JIEBAEMOCTH OITyXOJISIMHU
IHHC B paznuunbix ctpaHax BapbupyroT oT 0,42 no 3,37 ciydaeB Ha 100 ThIC. meTrckoro Hacenmenus. B Kazax-
CTaHE OITyXOJIM TOJIOBHOTO MO3Ta y JIeTel Ha MPOTSHKEHUHM MHOTHX JICT CTAa0MIBHO 3aHMMAIOT BTOPOE MECTO
B CTPYKTYpPE OHKOJIOTUYECKOM MATOJIOTHH JIETCKOTO BO3pacTa U cocTaBistoT 11%. BepoBHEHHEIN TIOKa3aTelb
3200JI€BaEMOCTH BIEPBBIC BBIBICHHBIMH 3JIOKQUECTBEHHBIMU 00Pa30BAHUSMU TOJIOBHOTO MO3Ta CPEIH JIET-
CKOT0 HaceneHus pecnyonuku B menoM B 2004 1. cocraBui 1,2 Ha 100 Thic. nerckoro Hacenenus [10]. 'ernep-
HBIX pa3JIn4Ui 110 ommyxoisiM rosiopaoro mo3ra u [[HC y nereit o 3onam peruona [Ipuapanbst He BBISBIICHO.

Ilo HOBOOOpa3zoBaHuAM Tpaxen, OpoHXO0B, jerkoro (C33, C34) naHHbIX 3a uccaeqyeMblid nepuon B XKana-
apKMHCKOM paiioHe HeT, B peruone [Ipuapanbs cpenuuii mokaszatens paBeH 0,3%g (110 30HaM katactpodst 0,3,
kpm3uca — 0,2 mpocantumuiie, B 30He npeakpusuca — 0,3 na 100 Teic. meteit). [lo omyxomsiM mojaoBoi cuc-
TEMBI B palilOHE CpPABHEHUS CITydan 3a00J€BaEMOCTH TAKXKE HE 3apeTHCTPUPOBaHbI, B paiioHax [Ipuapainss nan-
Heie coctaBui 0,1%qo B 30HE KaTacTpods! u 1o 0,3 mpocaHTHUMMIIIE — B 30HaX KPHU3KCA U TIPEAKPU3HCA.

ITo 310KaYeCcTBEHHBIM HOBOOOPA30BaHUSAM TIOYKH y JIeTel JaHHbIe 10 paiioHy cpaBHeHU (0,9%¢gy) ObI-
JIU BBIIIE, 9eM B cpeiHeM 1o peruony lIpuapanss (0,7%q0), HO HIDKE, 9eM 10 HEKOTOphIM paiionam (B Kap-
MakmmuHCKOM — 1,7 Ha 100 TEIC. Aeteit). s cpaBHEHHS — ypOBEHB 3a00JIEBAEMOCTH 3JI0Ka4eCTBEHHBIMHU
00pa3oBaHUSAMU MMOYKHU Yy JeTckoro HaceneHuss Mocksel B 2012 1. 6611 paBer 0,9%qg, M0 MUPOBOMY CTaH-
napty [11, 12]. Pak mMTOBHIHOM kene3bl BBISIBIICH TONBKO B perroHe katactpodsl (0,1%q0) B Apanbckom
patione. Ilpouas mokamm3alys 370Ka4eCTBEHHBIX HOBOOOpa30BaHWI HE BEHISBICHA B pailOHE CPAaBHCHHS, B
peruone [Ipuapanbst nanabie 66UTH paBHBI 0,8 TpocaHTUMMILIE B 30HE KatacTpodsl, 1,5 — B 30HE Kpu3nca u
1,3 ma 100000 meTeit — B 30HE MPEIKPU3HCA.

Takum o0Opa3oM, TOKa3aTeNy OHKOJIOTHYECKON 3a00JIeBaEMOCTH JIeTeH HECKOJIbKO BEHINIE B PETHOHE
[Ipuapanbsi, 4eM B CpaBHUTEIHLHOM paiiOHE, HO HAXOAATCS HA JOMYCTUMOM YPOBHE B CPaBHEHUU C aHAJIO-
TUYHBIMH JJAHHBIMU TI0 pe3yJIbTaTaM HCCIeIoBaTeNeH APYruX PeruoHoB. B cTpykType 0HK03a00IeBaeMOCTH
JOMHUHHUPYIOT TeMO0JIacTO3bl, CPEI CONUAHBIX OMYyX0Jed — HOBOOOpa30BaHHA KOCTHO-MBIIICYHOHN cCHUCTe-
MBI ¥ KOKH, TUIIEBAPUTEIHHON CUCTEMBI, TOJIOBHOI'O MO3Ta ¥ IICHTPAILHOW HEPBHOW CUCTEMBI. Y POBHH Ha-
MPSDKEHHOCTH 10 30HaM [Ipuapaibs HE3HAYUTENBHO BBINIE B 30HE KPU3UCA, YeM B 30HE KaTacTpo(bl, 4TO
MOXET OBITh OOBSICHUMO SIBIICHHEM BOJIHOOOPa3HOH MWHAMHKHU pUCKa 3a00JeBacMOCTH. [ €HIEpHBIX 0CO-
OCHHOCTEH BO3HUKHOBCHHS 3JI0KAYECTBEHHBIX 00pa30BaHMU B UCCIEAYEMOM PETHOHE HE BBISBICHO, B paii-
OHE CPaBHEHUS 3apETUCTPUPOBAHO Mpeoliaganue IeBOYEK B 32001€BaeMOCTH TeMo0IacTO3aMu.
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ApaJ eHipiHaeri 0agajgapabiH KaTepJi icik aypyJapsbl

Makamaga Apan eHipiHmeri OanmagapIblH SIUIEMUONOTHSIBIK KopceTKimTepi OOHBIHINA KaTepii icik
aypynapbl TaJlaHabl. DKOJOTHSIBIK KOJAiChi3 allMaKTapibl €CKepe OTBIPBIN, Karepii icik aypyniapiplH
OKIIANIaHybl OOWBIHINA PAaHT GEpiNil, OHKOJOTHSIBIK [AaTOJIOTU AMHAMUKACHI KapacThIpbLIAbL. bananapasiH
OHKOJIOTHSUIBIK aypyJIapblHbIH KYPBUIBIMBIHIA TeMOOIacTo3/1ap, ar3a iCikTepi apachlHIa CYHEK-OYJIIIBIK eT
XKyiieci JkoHe Tepi, ac KOPBITY JKyleciHiH icikrepi 6acbiM 60l CoHai-aK KeTeKIli TONKa OPTANBIK KyHKe
Kyiteciniy icikrepi ewrizinren. Kankanma Oe3iniH karepii iciri Tek Apan OHIpiHIH amar aliMarblHAa
aHBIKTAJNABL. Apall eHIpiHIH aiMakTapblHIa (amar, JarJapbiC JKOHE Iar[JapbiC ajibl) TYPBII KaTKaH
OaJylanapablH alFaliKbl OHKOJIOTHMSUIBIK aypyJiapbl, Oakpulay ayJaHbIHA KaparaHza, )KOFapbl 0OJbl, anaina
Oyl HATONOTHSIHBIH apTybl aifiMakrap CHIAThIHA TOJIBIFBIMEH COMKeC eMec. AmaT aiMarbIHIarbl JKajIlbl
aypyIIaHIBIK JaF/iapbic afiMarbiHa KaparaHaa Oipirama TeMeH 0oJibl, Oy aypyLIaHIbIK JAHHAMHKACHIHBIH
ypaicine OaifmaHbICTEI 0Oyl MYMKIH. 3epTTeNreH aiiMakTapia KaTepii icikTepHiH madma OoryblHzia
TeHJIEPIIiK epPeKIIeIiKTepi aHbIKTaNFaH )KOK. 10 KbUIIBIK Ke3eH illiH/e Oanaiap/blH allFaliKbl OHKOJIOTHSIIBIK
aypyJap/blH MHAMHMKAChl TYPAKChl3 Ooyabl, alMak OOMBIHIIA aypyIIaHABIKTBIH LIBIHAAPbl OGalKaiibl.
3eprTey Ke3eHiHAe ayKbIMIbl ICIKTEpAiH KOl Kiactapbl OOWBIHIIA aypyIIAHABIKTBIH Oipi-KapbsiM
JKarailapsl TIpKeJi %KoHE 0J1 9p XKbLIJA aHBIKTAJFaH XKOK.

Kinm ce30ep: anrauikpl aypylaHIbIK, OHKOJIOTHS, T€HICPIIK epeKUIeNniKTep, reMo0iacto3aap, ayKbIMIbl
icikTep, Oananap, Apai eHipi, 9KOJIOTHUs, OJUTIOTAHTTAP, SKOJOTHSIIBIK KOJIAHCHI3 allMaKTap.

D.H. Rybalkina, N.M. Zhanbasinova, B.M. Salimbayeva

Oncological morbidity children in the region of Aral sea

The article analyzes epidemiological indicators on cancer incidence of children from Aral region. Reviewed
oncopathology dynamics, ranking localization of malignant tumors based on the tension zones of ecological
trouble. In the structure of oncological diseases dominated hematological malignancies, including organ tu-
mors - tumors of the musculoskeletal system and the skin, digestive system, brain and central nervous sys-
tem.Thyroid cancer was detected only in region of disaster in Aral area. In areas of the Aral Sea region (disas-
ter, crisis and pre-crisis condition) primary oncological morbidity of child population was higher than in the
control area, but the degree of excess is not entirely consistent with environmental stress zones. General mor-
bidity in the disaster area was somewhat lower than in the crisis area, that may be associated with a disease
process undulating dynamics. Gender peculiarities of malignant tumors in the investigated area has not been
revealed. The dynamics of the primary oncological morbidity in children over a 10-year period has been
unstable, incidence peaks were observed in the zones.

Keywords: primary disease, oncology, gender characteristics, hematological malignancies, solid tumors,
children, the Aral Sea region, ecology, pollutants, ecological trouble zones.
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Meauxko-gemorpaguueckas cutyauus B peruonax Ilpuapanbs

B cratbe naHbl 1OKa3aTeIM YHCICHHOCTH OCHOBHBIX BO3DACTHBIX TIpPYII HACEICHUS U MEIUKO-
nemorpaduueckoil Harpy3ku Ha HaceJIe€HHE B TPYHOCIOCOOHBIX BO3pacTax, a TaKKe OXKUaaeMas
HPOIOIDKUTENILHOCT XKU3HH. AHanu3 Jaemorpaduueckux mokasareneil B uccienyeMsix paiionax IIpuapanbs
MPOJIEMOHCTPUPOBAIl YBEIMUCHUE UYHCICHHOCTH HACENICHHUsI, BBICOKYIO POXKIAEMOCTh M CHIDKEHHE o01ieit
CMEPTHOCTH, 4TO 00ecTieunBaeT BHICOKHE TOKA3aTeIN €CTECTBEHHOro MpHupocTa. HecMoTps Ha MO3UTHBHBIE
CHIBUTH B JieMorpaduueckoi cutyanuy, aeMorpadudeckas Harpy3Ka Ha TPy/JOCIIOCOOHOE HacelIeHHE JTHIaMI
cTaplle TPYIOCIOCOOHOTO BO3pacTa BO3pacTala II0 BCEM HcclienyeMbIM paifoHam. [ 30HBI IIpuapanbs
B HACTOSIIEEe BPEMs XapaKTepHa CMEPTHOCTb, 00YCIIOBICHHAs! IPEUMYIIECTBEHHO SK30T€HHBIMH (DaKTOpaMu.
AHanmu3 CTpYKTypbl IPUYKUH CMEPTHOCTU CPEAU HACEIECHUS BCEX UCCIENYEMBIX PailOHOB II0Ka3all, YTO Cpeau
YKPYHMHEHHBIX TPYII MPUYUH JOMHHUPOBAIH OONE3HH CHCTEMBI KPOBOOOpAIIEHHs, HOBOOOPa30BaHUs, TPaB-
MBI U OTPaBIICHHUsI, HECUACTHBIE CITydau, OOJIE3HH OpraHoB AbIxaHHsA. CpeqHss MPOAOKUTENBHOCTD KHU3HH
Hacenenus o Ilpuapanbio ocTaeTcs OTHOCUTENBHO HU3KOM 10 CPAaBHEHUIO C €BPONEHCKUMHE MOKA3aTeNIIMU 1
apyrumu pernoHamu Kazaxcrana. 3a aHanu3supyeMblil eprHo He OBLIO MONOKUTENBHOW AMHAMHUKH POCTa
TIPOJIOIDKUTENHHOCTH KH3HH, HAOIOaeTCs 3HAUMMOe Pa3iIMire B MOKa3aTeIsIX IPOIOIDKUTEIFHOCTH JKU3HA
CpeaU MY>KUYMH U KCHIIUH.

Kniouesvie cnosa: HaceneHwe, nemorpadudueckas Harpyska, pOXIaeMOCTb, CMEPTHOCTb, €CTECTBEHHBIH
TIPUPOCT, IPUIUHBI CMEPTHOCTH, CPEIHSS IPOJODKUTEILHOCTD KU3HH, TeHAEPHBIE 0COOCHHOCTH, YKOJIOTHS,
IIpuapanse.

ApansCKuii KpU3HC 3aTparuBacT HHTEPECH BceX cTpaH LlenTpambHoit Asun. OH cTan mpeaMeToM 03a-
00YeHHOCTH MHUPOBO 00ImecTBeHHOCTH. Kpu3uc Apana mpuBes He TONBKO K OTPOMHOMY SKOHOMHYECKOMY
yiepOy, HO W K pa3pyLIeHHI0 Bcel cpeabl ooutaHus denoBeka. CoBpeMEHHBIE HETaTHBHBIC TEHICHLIUU
B COCTOSTHUH CpPEIbl OOUTAaHUS MPHOOPENTH 0c000 3HAYMMYIO Ipobnemy Juis skuteneii [Ipuapanbs, koTopsie
WCTIBITHIBAIOT Ha ce0Oe BIHMSHUE KOMILIEKca crieluduieckux (akTOpOB pHCKa, OOYCIOBICHHBIX MOCIEICT-
BHUSAMH JETpajallui IPUPOAHON Cpensl B CBA3M C dKOJNOrmueckoi tpareauei Apana. Cosmasmasics B Ilpu-
apajbe CIOXHasl SKOJIOTHYECKasi CUTyalusl 3aMETHO OTPa)KaeTcsl Ha 3I0pPOBbE HACENICHHS, B TOM YHCIIE CKa-
3BIBACTCS M Ha AeMorpadudeckux npomeccax [1]. Jlemorpaduueckne mokazarem MOKHO pacCMaTpUBaTh B
KayecTBE MHAMKATOPOB COCTOSIHUS OOIIECTBEHHOTO 3/I0POBbs. AHAIIN3 JUTMTENBHON TUHAMUKU JIeMoTrpadu-
YEeCKHX MOKa3aTesel JaeT BO3MOXKHOCTD YYECTh BIUSHUE Pa3IMYHBIX (PaKTOPOB Ha ee u3MeHeHus [2].

J11is oLleHKH cocTaBa HaceleHUsl OOJbIIOe 3HAYCHHE WMEIOT MOKa3aTeNu AeMorpaduiecKoi Harpy3KH,
narormre 000OIIEHHYI0 KONMWYECTBEHHYIO XapaKTEPHUCTHKY BO3PACTHON CTPYKTYpPHI HACENEHHS M ITOKa3bl-
BalOLIMe HArpy3Ky Ha 0OIIECTBO HEMPOM3BOIMTEILHBIM HaceneHueM. [Iporece crapeHus! HaceleHus!, BbIpa-
YKAIOIIMICA B BO3PACTaHWUH JOJH JIOACH CTapIIero BO3pacTa, BRI3BAH CHIDKEHHEM CYMMAapHOTO KO3 hHUIH-
€HTa POXKITAEMOCTH M POCTOM IMPOJOIDKUTEIBHOCTH KU3HU: OH HAONIONAETCS CErOfHs MPaKTUIECKH MOBCe-
MectHO. CoBpeMeHHas aemorpaduyeckas cutyanus B Kazaxcrane xapakrepusyeTcst yCTOWUMBON TeHACHIMEH
— IMHAMUYHBIM YBEJIIMYEHUEM JIOJH JIML CTapIIEro BO3PacTa, YTO COOTBETCTBYET OOILIEMHUPOBOMY IpOLIEC-
cy crapeHus HaceneHwus |3, 4].

Mamepuanvt u memoowvi

Uctounnkamu nHGOpMALUK SBISUTNCH AaHHBIE, OTY4YeHHbIE U3 OpHULIMATBHBIX MaTtepuanoB [emapra-
MEHTa CTaTHCTUKH. PeTpocmekTwBa aHaMM3WpyeMbIX mokaszareneil cocraBmma 10 smer (2004-2013 rr.).
HccenenoBanms mpoBeneHs Mo paiionam KersputopamHackoi, AkTroonHckol, KOkH0-Kaszaxcranckoii, Kapa-
raHguHCKOM oOmacteil. [TyHkToMm cpaBHeHUs BbIOpaH JKaHaapkuHckuii paiion KaparananHckoi odnactu.

MaremMaTHKO-cTaTHCTHUECKas: 00padOTKa IMOMYYEHHBIX PE3YJIbTAaTOB OCYIIECTBIISUIACH C OMOLIBIO
TIPUKIIaTHON TTporpaMMel Statistica-10.

80 BecTHuk KaparaHguHckoro yHuBepcuTeTa



Meavko-aemorpadumyeckas cutyaums. ..

Pezynomamot u ux obcysncoenue

OparM M3 OCHOBHBIX TIOKa3zaresei nemMorpadudecKol CHUTyallH SBISETCS YUCIEHHOCTh HACETCHMS.
[IpoBeneHHBIN aHANNA3 CTATUCTUYECKUX JAHHBIX TO3BOJMI BBISICHUTH, YTO HA MPOTSHKEHUH MOCIEIHUX Je-
CATUJICTUI YUCIEHHOCTh HacesneHus: PecrryOnuku KazaxcraH, B CBSI3U C YBEJIWYEHHUEM POXKIAEMOCTH U CO-
KpalleHHeM o0IIell CMEpPTHOCTH B CTpaHe, MMEET CTAOMIBHYIO TEHJACHIMIO K YBEIMYCHHIO. UUCICHHOCTh
Hacenenus PK na naugano 2013 r. coctaBuna 16 MaH 675 ThIC. enoBeK. CpeTHEMHOTOJIETHSISI YUCIICHHOCTh
n3yyaeMoil Homyssiuuy KOHTpoJbHOTO JKanaapkuHckoro paiioHa Kaparanamuckoil obnmacTu cocTaBuiia
30,1 toIc. yenoBek. Yucnennocts HaceneHus 3a nepuog 2004—2013 rr. cocraBuna B Tpex paiioHax (Apaib-
ckuii, Kazamuuckuit u luenuiickuii) Kei3puiopaunackoit ooaactu 6osee 70 ThICAY YeI0BEK. 3a aHAIU3HUPYe-
MBIH TIEpHOJT B CPEAHEM YHCIIEHHOCTh HacelleHus B ApbicckoM paiione HOkHo-Kaszaxcranckoi odacTu Obl-
Ja Ha ypoBHE 65,3 Thic. uenosek, B [llankapckom u Uprusckom paiionax AKTIOOMHCKOH 00JacTé — COOT-
BeTcTBeHHO 45,4 m 15,1 ThIC. yenmoBek. B YisiTayckom paiione KaparanauHCko# o0iacTu 1o cpaBHEHHUIO C
KOHTPOJIBHBIM pailoHOM MpokuBanu Ha 15,9 Teic. yenoBek MeHbIne. CpenHue 3HAUYEHUS O BCEM paliOHaM
BXOZSIT B TPAHULIBI TOBEPUTEIBHBIX HHTEPBAJIOB.

[IpoBeneHHBIN CpaBHUTENBHBIN aHAIN3 AMHAMHUKH YHCICHHOCTH HaceneHus B PecrmyOnuke Kazaxcran
MOKa3aj, 4YTo B CpefHeM 3a ucciemyemslil meprog (2004—2013 rr.) ona yBenmuaniach Ha 24,2%. YBenndenne
YHCIICHHOCTH HaceleHus Takxke 3apukcupoBano B JKanaapkuHckoM paiione — Ha 10,5%. IIpupoct Hacene-
Hus HaOmomancs B ApbicckoM paiionHe FHOxno-Kazaxcranckoit oOmactu — Ha 7%, B KapmakmmHCKOM,
Apansckom, Kazammuackom, Inenmiickom paitonax KesmopauHckoi obmactu — Ha 11,2; 6,4; 5,6 m4,1 %
COOTBETCTBEHHO.

CooTHOIIEHHE BO3PACTHBIX TPYMNI (B3POCIBIX, MOAPOCTKOB M JIETEH) B CPEIHETOOBON YHCIEHHOCTH
HaceJIeHUs B UCCIIEIyeMBIX paioHax 3a nepuoxa 2004—2013 rr. mpeacTaBieHo HA pUCYHKE 1.
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Pucynok 1. CooTHoOIIEHHE BO3PACTHBIX TPYIII B CPEIHETOIOBON YUCICHHOCTH HACEIICHHS
HccaeayeMbIX paitonoB 3a epuoa 2004—2013 rr.

i cpaBHEHUs] — BO3pAaCTHOE COOTHOILEHHME CPEIHEr0JI0BOM YMCIEHHOCTH HaceneHus PecmyOiauku
Kazaxcran 3a 2004-2013 rr. 65010 ciemyromum: 70% cocTtaBuUiIM B3pOCible JI0au, 5% — moapoctku u 25%
— JIETCKOE HacelleHHe. B COOTHOImEHNN BO3pACcTHBIX TPYII MO CPEAHEr00BON YHCICHHOCTH HACENICHHS B
HCCIIeAyeMbIX palioHax HaOMIoJaNCh HEKOTOphIe oTnyKs. B koHTponsHoM JKanaapkunckom paiione Kapa-
TaHAWHCKON ob6mactu 64,5% cocTaBWIM B3pOCHbIe Moau, 6,6% — moapocTku, 28,9% — nern. llpomeHT
JeTCKOT0 HacelleHus rnpeodiagan B ApbicckoM paiione FOxno-Kazaxcranckoit oonactu (35,1%) u B Apanb-
ckoM paiione Ke3pumopannckoi oonactu (34,2%), Ho B AMHaAMHKE 0COOBIX OTIMYUI HE HAOMIOAAIO0Ch.

Jlns OLleHKH cocTaBa HaceJeHUs OOJIbIIOe 3HAaYEHHE MMEIOT IOKa3aTeNn AeMorpadudecKoil HarpysKH,
natomue o0OOIICHHYI0 KOJIMYECTBEHHYIO XapaKTEPUCTHUKY BO3PACTHOM CTPYKTYphI HACENCHHS M IOKa3bl-
BalOIIME HArpy3Ky Ha OOIIECTBO HEMPOM3BOJUTEIBHBIM HaceleHHEeM. | JaBHBIN e pPOCT Harpy3ku OyneT
00YCIIOBJICH POCTOM YHCJIA ¥ TOJH MOKMIBIX JFo/ieil. COOTBETCTBEHHO, PE3KO BO3PACTET U 00IIas HarpysKa
(meTbMU ¥ TTOXKIITBIMHE) [5].

[To BceM uccnemyeMpiM paiioHaMm Bo3pacTaia JeMorpadudeckas Harpy3ka Ha TPYAOCIOCOOHOE Hacele-
HUE JHULAMH CTaplie TPyJOCIOCOOHOro Bo3pacra (Talr.).
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Tabnuma
Iloxa3zaTean nemorpadguyeckoil HArpy3KH HaceJieHUs o paiionam Ilpuapanbs
3a mepuog 2009-2013 rr.
Ha 1000 mui TpymocmocoOHOTO Bo3pacTta
nerer u S CTapITE TPYJI0 BCETO
) MYK. - MYK. MYK.
Paiionsl Toapo CIocoOHOT0 BO3pacTa 3a IpaHiuamMu
CTKOB Tpyno-
(0-15 (yx. nocze 63 er, CHoco0OHOTo
JKCH. JKeH. rocie 58 jer) JKEH. JKCH.
JIeT) BO3pacTa
YKanaapkuHCKHi 471,6 91,7 563,3
(Kaparanaunckas 500,7 152,4 653,1
061, 529,8 213,1 742,9
Apasbckuit 575,0 79,2 654,2
(Ke3bunopauHckas 588.,5 602.0 136,5 193.9 725 795.9
0011.)
Kazanunckunit 539,2 76,0 615,2
(Ke13putopauHCKas 558,5 577.8 126,5 176.9 685 7547
0011.)
[Mankapckuit 525,5 115,8 641,3
(AxTrOOMHCKAS 519,9 51422 165,8 215.8 685,7 730
0011.)
Kanaramckuii 519,5 81,1 600,6
(Kb3putopauHckas 527,8 536.1 122,1 163.1 649,9 699.2
0011.)
Kapmakmucknii 4843 76,4 560,7
(Kb3putopauHckas 499.,4 514,5 125,7 175.1 625,1 689.6
0011.)
Inenuiickuit 554,3 74,8 629,1
(Kb3putopauHckas 585,2 616.2 124,4 174.1 709,6 790.3
0011.)
Wpruscknit 645,5 66,9 712,4
(AxTrOOMHCKAS 637,8 630.1 102,1 1372 739,9 767.3
0011.)
Apbicckuit 634,3 58,0 692,3
(FOxHoO-
Kaszaxcranckast 654.4 674,5 92,1 126,2 7465 800,7
o0uI.
VasiTayckuit 418,8 116,7 535,5
E)Iéip)araHzmHCKaﬂ 467,0 51522 183,4 250.1 650,4 765.3

[IpouenT TpynocnocobHoro Hacenenus 3a nepuon 2009—2013 rr. cocrasmsit B KazanuHckoM paiioHe
Kepopaunckoit odnactu — 59,5%, lankapckom paiione AkTioduHckon obnacta — 59,4%, Apaiabckom
paiione Keizputopauackoii obnactn — 58,1%, B Kapmakmmackom paiione Ke3smopanHckoi obmactn —
61,7%, Xanaramckom paitone Kes3putopauackoii odaactu — 60,7%, luenwiickom paitone Kei3pimopana-
ckoil obmactu — 58,6%, Ynbitayckom paiione Kaparangumnckoit obmactu — 61,2%, Uprusckom paiione
AkTi00MHCKOH obmactu — 57,5%, ApricckoM paiione FOxno-Kazaxcrancoit odmactn — 57,3%. IIpouent
JUI] CTapiie TPYAOCMOCOOHOTO Bo3pacTa B HM3y4aeMbIX paioHax BapsupoBan ot 7,1% mo 7,9%.
B uccnenyemMsix paiioHax HaOmrogasoch ctapeHue HaceneHus. COrJacHO MEXIYyHapOIHBIM KPUTEpUSAM Ha-
CelIeHHEe CYMTAaeTCs CTapbIM, €CIIH JO0JIS JIIoAeH B Bo3pacte 65 JieT u 6ojiee BO BCeM HACENICHUU MPEBHIIIACT
7%, a 3TO 3HAYMT, YTO HCCIIEAyeMble PalilOHbl HAXOIATCA HAa HaYyaJIbHOW CTaAMU JIeMOorpadruecKoro crape-
Hus. BrnusiHue crapeHus HaceneHHs O0COOCHHO OLIYTHMO B CBSI3U C BO3pacTarouield njemorpadudeckoil Ha-
IpY3KOH 3a CUET MOXKUIIOr0 HACeJICHUs CTaplle TPyIococoOHOro Bo3pacta. IIpornosupyercs, 4To B nepuos
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mexay 2005 u 2050 rr. gemorpadudeckas Harpy3ka MpakTUYeCKH yIBOUTCS B HanOoJee Pa3BUTHIX CTpaHax
¥ BO3pacTET B TPU pa3a B MEHEE Pa3BHUTHIX CTpaHax [6].

ITo oy TIPOIIEHT KEHIMMH CTapIle TPYAOCIIOCOOHOTO Bo3pacTa B 2 paza OBUT BBIIIE MPOIEHTA MYK-
guH, cpenu aeteit ot 0 o 15 et taxke npeobdiananmm neBodky. pyras kapTuHa HabI01amack B TPYIOCIIO-
cOoOHOM BoO3pacTe, ¢ MPOLEHT MYKYHH ObUT BbIIIE, YeM KEHIIUH. OTYacTh 3TO CBA3aHO C Pa3HHLEH B MeH-
CHOHHOM BO3pacTe — y My>KYMH 63 roja, a y )KeHIIMH 58 JeT.

Oobmast nemorpaduyeckas Harpy3ka Bo3pacrajia B UCCIEIyeMbIX palloHaX, YTO MOXET HETaTHBHO OTpa-
3UTHCA HA MEPCIIEKTHBAX Pa3BUTHA TPYAOBOTO IMOTSHIINAJIA.

Kak mokaspiBaeT aHanu3 AaHHBIX 10 CPEAHEMHOTOJIETHUM YPOBHSM POXKIAeMOCTH, 3a nepuoz 2004—
2013 rr. cpenHepecnyONMKaHCKUI ypoBeHb poxnaaemoctu coctaBui 21,3 £ 0,6%0 (95% AU = 19,9-22,6).
B Kanaapkuackom paitone Kaparananuckoit oGmacté ypoBeHb poxaaemoctd Obm1 20,5 £ 0,8%0
(95% AN = 18,8-22,2). Haubornee BBICOKHE YPOBHH POKIAEMOCTH TPAJAWLIMOHHO cCOXpaHstorcs B FHOxHO-
Kazaxcranckoit o0macti (B ApBICCKOM paiiOHE): B CpeJHEM 3a JAECATH JIET YpoBeHb cocTaBui 29,6+0,8%o
(95% AU = 27,7-31,4), uto B 1,4 pasa BbIlIe IO CPaBHEHHUIO C KOHTPONbHBIM (JKaHaapKUHCKHUM) pailoHOM.
B ApansckoMm, Kazamuackom paitonax KesputopauHackoit oonacta u MprusckoM paiioHe AKTIOOMHCKOM 00-
JIACTH YPOBEHb POKAAEMOCTH TaKK€ COCTABHJI HEOOJIBLIOE MOBHIMIEHHE, ¢ KOHTposieM Ha 3,4%. A ypoBeHb
POXIAaeMOCTH B YIbITaycKoM paiioHe KaparannmHckoi obiactu, HA000pOT, ObUT HIXKE KOHTPOJs Ha 22%,
oH coctaBui 16,0 £ 0,5%o (95% AN = 14,9-17). Ilo cpaBHEHHIO C pecITyOIMKaHCKUM TOKa3aTelleM B HCCe-
IOyeMBbIX paliloOHax MoKas3aTeinn pokaaeMocty Obuy Boie. Jlnms B XKanaramckom paitone KeizpuiopauHckoit
obnactu u llankapckom paiione AKTIOOMHCKOM 001acTH pOKaaeMOCTh OblIa Ha YPOBHE PECIyOIMKaHCKOTO.

B cpeanem 3a 10-nmetHuit meproa B 1eJIOM MO PECIyOJIMKE MPUPOCT poXxaaeMocTu coctaBui 24,2%,

B XKanaapkunckom paitone Kaparanmunckoii oomactu — 18,9%, B mzydaemsix paiionax — lllamkapckom
(AxTroOMHCKOH 00mactn) — 16,4%, Kazanmuuckom (Keizputopaunckoit obnactu) — 12,9%, YKanaramickom
(FOxno-Kazaxcranckoit oomactu) — 28,1%, Kapmakmmuckom (Ke3eutopannackoit obmactu) — 16,8%,
nenmitckom (Ks3pumopauackoit obmact) — 19,5%, HMprusckom (AxTroomHckoi obmactn) — 34,8%,
VYaertayckom (Kaparangmackoit obmacti) — 15,4%, Apsicckom (FOxno-Kaszaxcranckoir oOmacti) —
12,9%.

B kommekce mokazareneir oco0asi poib NPUHAIJICKUT CMEPTHOCTH M €€ JTUHAMHUKE, Kak Hauboiee
00BEKTUBHOMY, WH(POPMAaTHBHOMY, MOIIAIOMIEMYCSl KOJIMYECTBEHHOMY H3MEPEHHIO Mokaszaremo. Tak, Ha
YXyIIIEHUE 3KOJIOTHYECKOW CUTyallMd MOTYT yKa3blBaTb U3MEHEHHE CTPYKTYpPbl M YBEJIMUYEHHE CMEPTHO-
CTH.

PerpocnexkTUBHBIN aHaIN3 JAaHHBIX CBUAETEIBCTBYET O HANMYUK ONAronpusTHONW TCHACHIIMH YMEHbB-
HIeHHus mokasatessa obmieir cMeptHocTH. KoadduuueHnt obmell cMepTHOCTH MO KOHTPOJBLHOMY paioHy
(Kanaapkunckomy) coctaBun 7,5 + 0,2%o0 (95% AW = 7,08-7,93). Ilo cpaBHEHHUIO ¢ pecnyOIHKaHCKIM
[I0Ka3aTeJIeM BO BCEX MCCIEeNyeMbIX palloHaX CMEPTHOCThH ObLla HUXKeE, B cpeaHeM B 1,4 pas3a. Bricokue
TOKa3aTelId CMEPTHOCTH OBLIN YCTAaHOBIICHBI B YIbITayckoM paitone (KaparanmnHckoit obmactn) — 8,7 £
0,2%0 (95% AU = §8,1-9,2), uto Ha 16% BbIlIE, 4eM B KOHTpoJIE. I1o cpaBHEHHUIO ¢ KOHTPOJIBHBIM pailoHOM
cMepTHOCTh B Mprusckom paiioHe AKTIOOMHCKO# oOnactu Obuta Himke Ha 9,3% (6,8 £ 0,2%o, 95%/U =
6,06-7,5), B ApsicckoM pairione FOxHo-Kazaxcranckoit obmactn — Ha 16% (6,3 = 0,2%0, 95% AU = 5,8-6,8).
B Illankapckom paiioHe AKTIOOMHCKOW obOyacTu mokasarens cmepTHocTH (7,4 £ 0,1%0, 95% AN = 7,06-
7,77) Obl1 Ha YpOBHE KOHTPOJBHOTO paiioHa. B cpaBHHTEIBHOM acliekTe Mo uccienyeMbiM paiioHam Kbi-
3BUIOPIMHCKON 007acTH Hauboee BEICOKUN ypOBEHb CMEPTHOCTH oTMeuancsa B Kazannnckom paiione (7,2
+ 0,2%o0, 95% AU = 6,9-7,5), nambonee auskuit — B JXKamaramckom paitone (6,1 + 0,2%o, 95% AU = 5,8-
6,7). AHanu3 CTPYKTYphl IPUYUH CMEPTHOCTH CpEllU HACEJIeHUs BCeX UccieayeMblx paiioHoB [Ipuapanbs
3a meproa 2004-2013 rr. nmpeAcCTaBIeH HA PHUCYHKE 2.
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M oT GoJIe3HEH CUCTEMEI
KpOBOOOpaIieHus
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OTpaBJICHUH ¥ TPAaBM

Dot Gose3Hel OPraHOB ABIXaHUS

Oot Gone3Heit opraHos
NHIICBAPCHUS

B npoune 6oe3HN

Pucynok 2. CTpykTypa CMEpPTHOCTH (IO IPUYUHAM) CPEIN HACETICHHS
BCEX UcclenyeMbIx paitonoB [Ipuapanss, %

AHaM3 CTPYKTYphI PUYMH CMEPTHOCTH CPEIU HACEJICHUS IOKa3all, YTO CPEAU YKPYITHEHHBIX TPYII
MPUYMH JTOMHUHUAPOBAIH 00JIe3HU cucTeMbl KpoBooOpamenus (48%). Cornacuo manaeiMm BO3 B 2006 r. cran-
JIapTH3UPOBaHHBIN KO3(D(UIIMEHT cMepTHOCTH HaceleHus Pecnyonuku Kazaxcran Beienctsue 0osesHel cuc-
TEeMBI KpOBOOOpAIlleHHs ObIT B 2 pa3a BBIIIC aHAJIOTHYHOT'O TIOKa3aTelis B cTpaHax EBporiefickoro pernoHa —
867,9 npotus 448,0 Ha 100 TeIC. HaceneHus [7]. B cTpykType cMEpTHOCTM HAceNEHUs B MCCIENYEMBIX paii-
OHaxX BTOpPOE PAHTOBOE MECTO CpeIr MPHYHMH 3aHMManyd HOBooOpazoBanus (18%), Tperbe — HecuacTHBIE
cllydau, oTpaBiieHus U TpaBMblI (14%). Ha yeTBepTOM paHroBOM MeCTE MPHYMH CMEPTHOCTH Y B3POCIIBIX OBLTH
Oosesnn opranoB abxanus (10%), Ha sitom — OoJe3Hu opraHoB numeBaperus (7%).

st 30mb1 [Iprapanbs B HacTosiIee BpeMs XapakTepHa CMEPTHOCTh, 00YCIIOBIICHHAS TIPEUMYIIECTBEHHO
9K30TE€HHBIMH (paKTOpamMu. AHaIM3 MPUYNH CMEPTHOCTH HACEJICHUS YKa3bIBAET HA TO, YTO COLMAILHO 3HAYH-
MbI¢ 0OJIC3HM HAHOCST CYIIECTBEHHBIH YKOHOMHUYECKUN YPOH U CHIDKAIOT OXKHIAEMY0 MPOJOIKUTEILHOCTD
xu3HH. [IpOIOIKUTENBHOCTD KU3HH — OJIMH M3 BAKHBIX MOKa3aTeNel, OTPAXKAFOIIUX KauyecTBO KU3HU HaCe-
nerns. OrpomHas Macca HaceneHus Pecriyonmuku Kazaxcran ymupaer B camMoOM paciBeTe CHII, He JOXKHBAs 10
MIEHCHOHHOTO BO3PacTa. JTO MPUBOAUT K COKPAIIEHUIO 0XKUIAEMON TIPOIOJKUTETFHOCTH KU3HH.

ITo cTatucTUYeCKUM JTAaHHBIM PACIIPEICIICHUS YMEPIINX JIMI[ 10 TOJY W BO3pPacTHRIM rpymnnam [Ipu-
apanbs 3a 2009-2013 rr. Obl1a paccyrTaHa OXKUAaeMas MPOIOJIKUTEILHOCTh MPEACTOAIICH KU3HU Hacee-
HUS. AHAINA3 IPOJOJDKUTENHOCTH JKU3HHU TTOKa3al, 4to B [Ipmapaiibe HaOMIOMaI0Ch TOBBIIIEHUE OXKHIae-
MOH MPOJIOIKUTEIBLHOCTH KU3HU, KOTopasi coctaBmia B 2013 r. mns sxeHuwH 72,2 rona, A1 MyXYUH —
61,3 ner (puc. 3).
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Pucynok 3. Oxunaemas poA0DKUTEIBHOCTD KU3HH HaceneHus [lpruapanps
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Meavko-aemorpadumyeckas cutyaums. ..

Hcxons w3 MOMydYeHHBIX JAHHBIX CPEIHSS TPOMOJKUTEIHHOCTh >KM3HHM HaceneHus [Ipuapanbs
(66,8 51eT) SIBIICTCS OTHOCUTEIIEHO HHU3KOW IO CPAaBHCHHIO C €BPOINCHCKMMH TOKA3aTeNsIMU U IPYTUMU Pe-
ruoramu Kazaxcrana. Ilo cratuctraeckum nanaeiM B 2010 1. oxumaemas MpoI0JDKATEIHFHOCTD KU3HU TTPH
poknennu BapbupoBaia B CeBepo-Kazaxcranckoit odnactu ot 66,3 met no 73,2 nmet (B r. Acrane). Crnenyer
TaK)Xe OTMETHTh, YTO HabmromaeTcs 3HauuMoe pasznuuaune (10,6) B moka3aTeNsax MpoA0KATEIIBHOCTH KU3HH
cpeau MYXXYHMH U XeHIIWH. [lokazatenu nmpomonKUTETbHOCTH KU3HHU TI0 PECIyONIUKe, XOTS M BBIPOCTH 3a
MocIieIHee BpeMsi mpuMepHo Ha jaBa roja (B 2008 r. — 67,11 net, B 2012 r. — 69,61 ner), oTCTAIOT OT MOKa-
3aTelield B pa3BUTHIX cTpaHax mupa Ha 10—15 ner. CaMblil BRICOKHN YPOBEHB CPEAHEH MPOIOIDKUTEIIHHOCTH
JKU3HHM OTMedaeTcsl B Slmornn — y My>kuuH 76 set, y keHmuH 83 roxa [8].

3a aHANM3UPYEMBIil IEPUOJ], XOTS U HAOIIOAAJICS POCT MOJOKUTESILHON JTUHAMHUKH MPOIOJKUTEITHHO-
CTH JKWU3HH, OJTHAKO OTCTaBaHUE UMEET 3a COOOM LEbIi Psi] BECKUX OOBEKTUBHBIX TIPUYHH U OJTHA U3 HUX —
IKOJIOTHYECKH HEOJIaroMoydYHOE COCTOSHUE PETHOHA, 3arPsA3HEHNE OKPYKAIOIIEH cpefbl, HU3KHE COLHab-
HbIE BO3MOXKHOCTH TTOKWJIBIX JTIO/IEH, HEIOCTATOYHAs METUITIHCKAs TIOMOIIb | Jp.

VYuureieas neau CrpaTeruueckoro riaHa passutus PecryOnuku Kazaxcran mo 2020 r. B cdepe 3apa-
BOOXpaHEHUS, OXKUAaeMas MPOJOLKUTEIBLHOCTD KU3HU HACENEHUs NOJDKHA yBenuuuthes K 2015 r. mo 69
mer, a kK 2020 r. — mo 72 mer. IloaToMy OIHOM W3 OCHOBHBIX MPOOJEM OOIIECTBEHHOTO 370POBBS
o [Ipuapanpio ocTaeTrca HU3Kas OKHUaeMast MPOAOKUTEIBHOCTD KU3HU.

Takum 00pa3oM, B perMoHax 3a UCCIEeIyEeMBbId MEPHOJN MO JeMorpaguyeckuM MoKa3aTelsiM OTMeva-
JIUCh: YBEIIMYCHHUE YMCIICHHOCTH HACENICHUS, XapaKTePHU3YIOIIEeCs MOBBIIICHUEM POXKIAEMOCTH M CHIDKCHU-
€M CMEPTHOCTH HACEJICHUS; AeMorpaduieckas Harpy3ka Ha HaceJIeHHUE TPYAOCIOCOOHOTO BO3pacTa YBEIIU-
YHBaJIaCh, HECMOTPS Ha TMO3UTHUBHBIE CIIBUTH B IEMOTPaHUECcKO CUTyaIllH, COXpaHsIeTCs HU3Kas OKuiae-
Masi IPOIOJDKUTENEHOCTD YKU3HH.

Paboma evinonnena 6 pamxax HTII « KomnnexcHvle no0xoovl 8 ynpagieHuu cocmosHuem 300p06ws Ha-
cenenus Ilpuapanvay.
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ApaJj eHipiHAeri MeTHIIHHAIBIK-1eMOTPa(USIIbIK KaFaal

Makanajga TYpFBIHIAp/BIH JKac TONTAapbIHBIH CaHbI, COHJail-aK eHOCKKEe KaOiIeTTi jKacTarbl MEIUIIHUHAIIBIK-
JeMOorpadUsIbIK JKYKTEME, OMip CYpy Y3aKThIFbI KOPCETKIITepi 3epTTeifi. Apan eHipi aiiMakTapblHIa
JeMorpadusIbIK KOpCeTKITepAl Talaayla XaJbIK CAaHBIHBIH OCIMI CHIIATTAIABL, Ty KOPCETKIIIiHiH >KOFaphl
JKQHE JKaJIITBl eJIIM-KITIMHIH TOMEH/IeyiHe OaillaHbICTHl TAOUFU O©CIMHIH >KOFaphl JeHrell KaMTaMachl3 eTUII.
Bapnbik aymanmapaa neMorpausuiblk JKaFqail OH inrepineyirimikrepiHe KapamacTaH, eHOeKke KabiierTi
agamJIap/IbiH JeMorpadusUIbIK KYKTeMeci eHOCKKe KapaMIbl )KacTaH acKaH ajamiap caHblHaH apTThl. Kasipri
yakpITTa Apaj eHipiHiH aliMarbIHIAFbl OJIM-XKITIMHIH ce0ebi, HeTi3iHeH, FK30reH i GpakTopaap acepiHeH OOJIbIn
Tabbu1anpl. TypFeIHIAp apachblHAA OiM-XKITIM ceGenTepi TajagaHblIl, ipi ToNTaaFaH cedenTepAiH 0achiMbl KaH
alfHaNIBIMBI JKYHeECi aypynapsl, iCiK, yJlaHy MEH jKapakaTTap, jKa3aTailblM OKUFajap, THIHBIC ajly OpraHIapbIHBIH
aypynapbl ekeHi Oenriii Oonapl. Apan eHipi aiiMaFbIHAA XalbIKTBIH OpTAaIla eMip CYpy Y3aKTBIFBI €ypOMabIK
KepceTkilTepMeH xoHe KazakcraHHbIH 6acka aliMakTapbIMEH CallbICThIpFaH/Ia alTapibIKTail ToMeH. TaiaaHsIn
OTBIPFaH Ke3eH illliHe eMip Cypy Y3aKTBIFbIHBIH AMHAMHKACBIH/A ocy OaiiKaJiFaH JKOK, ajl epliep MeH dkernnep
apachIHIAFbl OMIP CYPY Y3aKTBIFbIHJIA €II9Yip aibIpMaLIbLIBIK Oap.

Kinm coe30ep: TypreiHAap, qeMorpadusuiblK XKYKTEMe, TYY, OTiM-XKITiM, TaOUFU eciM, eJiM-XIiTiM cebenrepi,
opTaia eMip Cypy Y3aKThIFbI, TEHICPIIIK epelleiKTep, IKOJI0Tusi, Apai eHipi.

B.M. Salimbayeva, E.N. Sraubaev, T.S. Sergaliev,
A.O. Uresaev, Zh.E. Baltaeva, A.Sh. Muzafarova

Medical and demographic situation in the Aral sea region

The article presents the main indicators of the number of age groups, as well as medical and demographic
burden on the working-age population and life expectancy. Analysis of demographic variables in the studied
areas of the Aral sea region, showed an increase in the population, is characterized by high birth rates and a
decrease in total mortality, which provides high levels of natural increase. Despite the positive shifts in the
demographic situation demographic burden on the working-age population of persons older than working age
increased in all regions studied. For Priaralie currently typical mortality caused mainly by exogenous factors.
Analysis of the structure of the causes among the population of all the areas studied mortality showed that
among the causes of the enlarged group dominated by cardiovascular diseases, tumors, injuries and poisoning,
accidents, respiratory diseases. The average life expectancy on the coastal zone is relatively low compared to
European rates and other regions of Kazakhstan. During the period under review there was a positive dynam-
ics of growth in life expectancy, there is a significant difference in life expectancy between men and women.

Keywords: population, demographic pressure, fertility, mortality, natural increase, the causes of mortality, life
expectancy, gender-sensitive environment, the Aral sea region.
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Hcnoan3oBanue MeToda YCJIOBHOﬁ OLCHKMU VI OIIPEACJICHUS NOKa3aTeJas
TFOTOBHOCTH IIJIATUTDH 34 YCJIYI'H HECHTPAJILHOI'0 BO}_IOCHaﬁ)KeHI/Iﬂ
B ceJibCckoii MecTHOcTH Ka3axcrana

OT0 HCcCleoBaHNE TOCBSIIEHO H3YYEHHWIO TOTOBHOCTH IUIATUTH 32 LEHTPAIU30BAHHOE BOJOCHAOKCHHUE
B CEIBCKOM MECTHOCTH Ha mpumepe [laBrmomapckodf 00macTé ¢ HCHONB30BaHHEM METOJA CyOBEKTHBHOI
OLIEHKH. BBIJIO TpoBeieHO aHKeTHpOBaHKE MOTpeOUTeNeH, MpeayCcMaTpUBaloIiee pe3toMe ¢ OTKPHITHIMU BO-
MpOCaMH U TIPEUIOKEHUAMH, B PA3IMYHBIX TOUKAX CEIbCKOH MecTHOCTH. Bonee 90% ompomieHHbIX ObUTH TO-
TOBBI ITOJKJIIOUATHCS K BOJONPOBOIHOM BoAe. YacToTa OTBeTa IPU aHKETHPOBAHMM ObUIA BBIIIE, YEM NIPH OT-
BETax Ha BONPOCH! OTKpHITOro (popmara. Ilo mccnenoBaHusaM, KOTOphIE pacCMaTPUBAIN OLICHOYHBIH MOKa3a-
TEJNIb «CPEIHSS TOTOBHOCTh IUIATUTEY, B MOJB3Y IOJIEPKAHMS LEHTPATHN30BAaHHOTO BOJOCHAOXKEHUS ObLIa
yKa3aHa cTapToBas IeHa 3a Mecsi okosio 1120 TeHre B 3asBkax u okoyno 1590 TeHre B opmMare OTKPBITOTO
Borpoca. IIpemroxkenus, KOTopsle OBUTH MONYYEHB! ITyTeM aHKeTHPOBAHUS, MPOJEMOHCTPHUPOBAIH CYILECT-
BEHHOE BJIMSHHE NEPBOI IIEHBI B CPeJHEM 3HAYCHHUH JUIsl TPYIIIBI OJIB30BaTENeH, KOTopas He MMella HUKa-
KUX IIPETeH3UH U MCIIOIb30Bala YaCcTHbIC KOJIOAIBI M CKBaXKHHBIL, a TaKKe OTKPbIThIEe pecypchl. [1o pesynbra-
TaM OIIEHKHM [yl APYTHX KaTeropuil BOJOIOJb30BaTeel, cTapToBas LI€Ha HE MMeNla HUKAaKOTO 3HAYCHHMS.
OTO clleyeT YUUTHIBAaTh IPHU OCYIIECTBICHUN 00CIe0BaHNS B IEPEBHIX C PA3TMYHBIMU HCTOUHHKAMU BOIBIL.

Kniouesvie cnosa: ankera ¢ OTKPBITBIMU OTBETAMH, aHKETBI CO CTaBKaMU, LHIEHTPAIIBHOC BOZ[OCHaG)KeHI/Ie, Tro-
TOBHOCTb IIaTUTb, MCTO Cy6'beKTPIBHOI71 OILICHKH, CCJIbCKasg MECTHOCTb, aHKCTUPOBAHUEC, PE3IOME C OTKPLI-
ThIMH BOIIpOCaMH, OHPOIICHHBIC HOTpe6HTeJII/I, OIICHOYHBIN 110Ka3aTeJjib, BJIMAHUC HepBOﬁ LEHBbI, KaTeropus
BOIIOHOJIB30BaTeIIeI71, HOTpe6I/ITeIII/I.

Beeoenue

PazBuTtHe BOJOCHAOXXEHUS W CAHUTAPUHU JIFOOOW HAIMK SBISETCS HENPEPBIBHBIM JIOJTOCPOYHBIM
MPOIIECCOM, KOTOPBIH TpeOyeT THIAaTeNbHOTO IUIAHUPOBAHUS U OCYIISCTBICHUS MeEp, HANpPaBICHHBIX
Ha JIOCTIDKEHHE YIIYqIIeHHBIX YCIOBUH Ku3HU [1].

Tak KaKk IPOEKTHI CEIBCKOTO BOJOCHA0KEHHS TOJKHBI OBITh HE TOJIBKO YCTOHYMBBIMU, HO U BOCIIPOU3-
BOJIMMBIMH, TIO3TOMY YCOBEPLICHCTBOBaHHAsI METOIOJIOTHS IUIAHUPOBaHUs TpeOyeT BKIIOYATh HPOULEIYPY
NOJy4eHUs] UHPOPMAIH O CTOMMOCTH YCJIYTH Ha Pa3HBIX YPOBHSAX oOchmyxuBaHus [2]. Eciu moau rotoBbl
TUTATUTD 32 KOHKPETHYIO YCIYTY, 3TO SBJSIETCS IBHBIM MPHU3HAKOM TOTO, YTO OHA OIIEHUBaeTcs (¥, cle/ioBa-
TENBHO, CKOpee BCero, OyaeT MCIOJIb30BaThCS M OOCIYKHMBAThHCS), TOT/IA MOKHO OYyIeT reHepHpOBaTh Je-
HEXHBIE CPEACTBA, HEOOXOAUMBIE TSI TOAACPKAHUS ¥ TIOBTOPSHHS aHAIOTMYHBIX TTPOEKTOB [3].

TepMHH «TOTOBHOCTH TUIATHTEY» O3HAYACT MPEIIOYTEHHS MTOTPEOUTENS M0 OTHOIICHUIO K U3MEHEHHSIM
B BOJIHBIX yCIyraxX W IieHax. [loHnMaHNe BaXXHOCTH KOHIICTIIIUU «TOTOBHOCTH IJIATHTH 32 BOIY» B CEJIBCKOU
MECTHOCTH (POPMHPOBAIOCH B TCUCHHE JOJITOTO BPEMEHHU. [ OTOBHOCTH IUIATUTH SIBJIACTCS MEPOH MaKCH-
MaJIEHOW CYMMBI, KOTOPYIO YeJIOBEK OYJIeT TOTOB ILIATUTH 32 YCIyTy, 0€3 KOTOpOi He 000UTHCH [4].

Lenb nanHOM pabOTHI 3aKIIOYAETCSA B IPOBEPKE METOJIA YCIOBHOM OLIEHKH C MCIOJIb30BAaHUEM BOIIPO-
COB OTKPBITOTO aHKETUPOBAaHUS W PACCMOTPEHHEM 3asABOK B ()OpMaTe C pa3HBIX CTAPTOBBIX MO3UIMHA IS
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OIMpCACIICHUA MaKCUMaJIbHOH OECHBI «K'OTOBHOCTH IINIATUTH» (F H) 3a MoAACPKAaHNUC CUCTCMBbL BO)_'[OCHa6)K€HI/I$I
B UCITPAaBHOCTH.

Memoowl uccneoosanus

Memoo ycrosnoii oyenku

CyIIecTBYIOT MHOTOYHCIIEHHBIE METOBI, JocTynHbIe il omeHkH 11 [5]. OgamM u3 Hanbosee 9acTo
MIPUMEHSAEMBIX ABIISIETCS METO, KOTOPBIH MCIIONb3yeT THIIOTETHYECKUE JaHHbIE JIJIs OlleHKH aBaHcoBoi ['T1.
[IpeumymiecTBO 3TOrO0 METO/Ia — €ro THOKOCTH [6]. OH MOXKET OBITh UCTIOJIB30BaH ISl IOCTPOCHUS peajn-
CTUYHBIX CIICHAPUEB I OOJBIIMHCTBA HOBBIX cTpareruil. YacTo TUIOTETHYEeCKHE BRIOOPHI SBISIOTCS €IHH-
CTBEHHBIM CTIOCOOOM, YTOOBI MOJIYIUTh COOTBETCTBYIONIYIO0 MH(popMartuio. JIpyroi CHIIBHONW CTOPOHOU Me-
TO/A SIBISETCS BO3MOKHOCTh M3MEPEHHS HEUCTIOIh30BAHHBIX 3Ha4eHNH. OCHOBHOW HEIOCTaTOK METOJa —
€ro TUMOTETUYCCKUN XapakTep. PecrmoHIeHThl MOTYT HHOT/]a OKa3aThCsl B HE3HAKOMBIX CHTYAIlUAX, B KOTO-
pBIX TOJHAsE nH(pOpPMAIUS HE JOCTyMHA. B ydiiem ciydae pecriOHAEHTH MOTYT JaTh NPaBIUBBIE OTBETHI,
KOTOpBIE OTpaHWYEHBI U3-32 X HEe3HaHMs. B Xy/mieMm ciaydae OHH MOTYT JIaTh OTBETHI TPUBHAJIHHBIC U3-32
TUIIOTETHYECKOTO XapakTepa ciieHapus [6]. EcTh Tpu MmpensTcTBUs, KOTOPBIC CIEMYET YUYUTHIBATH MPH HC-
MOJIb30BaHUM pe3ioMe, 3TO: 1) MpaBUIBLHOE YIPABICHHE U BBHIMOJHEHHE OMPOCca METOAOM pe3ioMme; 2) mpa-
BHJILHOE TPOBEJIEHUE pPe3foMe, CIICHapHil U 3) HaIeKHOCTh KIIIOUEBBIX JOMYIIEHUH, B KOTOPBIX PE3yIbTaThl
MOTYT OBITh YCTOWYMBBIMU 10 OTHOIIECHUIO K TIPOCTHIM U3MEHEHHSM B 00J1aCTH O(POPMIICHUS UCCIICIOBaHUS
1 BbIOOpa ero Merona. BrImoaHeHHBIN HauIexKalM 00pa3oM Opoc METOAOM Pe3loMe MOXKET OBITh Hanbo-
Jiee MH(GOPMATUBHBIM METOIOM I uccienosanuit [T [7].

Hcrnonp3oBaHne MeTO/Ia pE3IOME CBS3aHO ¢ OOJIBIINM KOJMYECTBOM HCCIIEOBaHMIA, KOTOPHIE B Pa3BU-
BAOIIUXCS CTPAaHAX TPY/IHO BBIMOJHUMBI U3-32 OTCYTCTBUSI XOPOIIO 00yYEHHBIX MEPEIUCYHMKOB-CUCTIYNKOB.
W kak pe3ynbTar MoNydeHHBIC JaHHBIC CMEIIAIoTCs [7]. DKOHOMHUCTHI MPU3HAIOT 3Ty MPoOJIeMy Kak IPHH-
nunuaneHyo. MccnemoBarens, Kak MpaBWIO, HE 3HAET CUETYMKA 70 McciefoBanus. Kpaiine BakHO, YTOOBI
MIEPETMCYVK HE OKa3bIBAJl BIIMSHUS HA OTBETHl HHTEPBLIOUPYEMBIX, OH HE JODKEH YOSKIaTh PECIIOHICHTOB,
YTO OHU JIOJDKHBI OBITh TOTOBBI IUIATHTH 3a MpEJlaracMble YCIYTH, HE UMEET NpaBa «yIyUIIUTh» KaKHM-
b0 00pa3oM pesroMe-crieHapui. Jlake Tydmmuil crieHapuii MOXET OBITh HEMH()OPMATHBHBIM IJIST MHTEP-
BBIOMPYEMOTI'0, €CIIM MEPENUCYUK HE CTaBHT BONPOC B COOTBETCTBYMOLIEH MaHepe [7]. MHTepBBrOpYIIMHA
JIOJDKEH BCETJIa OCTaBaThCS HEHTPATbHBIM IPH OIIPOCE.

[Ipn ncronp30BaHUM METOIa PE3IOME PECIIOHIEHTHI HE CTANKHBAIOTCS C PEaTbHBIM 3KOHOMHYECKUM
BBIOOpOM. Pa3paboTka COOTBETCTBYIONIETO CLIEHApWs pPE3lOME O3HA4YaeT JaTh NMPEACTaBICHHE M KPaTKoe
00BbsICHEHHE TPOOJIEMBI, a 3aTeM TMPEUIOKUTH JOTMUYECKUI BBIOOD AJISl pecHOHAEHTa. DTO MOApa3yMeBaeT
Jy4IIee COeNWHEHHE CLeHapHs pe3ioMe C BRIOOPOM TMpoueaypsl BhIBICHHA. CylIecTByeT HECKOJIBKO TMpo-
neayp, dpdext KoTopbiX npH BoisBiIeHUH [ 11 MOXKET OBITh 3HAYNTEIBHBIM.

B coBpeMEHHBIX UCCIICIOBaHUSAX YACTO OOCYKIAOTCS TaKHe MPOIEAYPHI, KAaK OTKPHITHII MaKCHMAllh-
HBII BOIIPOC U 3aKpHITHIN Botpoc oreHku ['T1 ¢ oTBeTOM «ma/HeT». OTKPHIThIC BOMPOCHI 03HAYAIOT, YTO Pec-
MOH/IEHTa TPOCST aTh MaKCUMAaJIbHYIO IIEHYy 3a MpeIjIoKeHHBIH THITOTeTHYeCKHd TOBap WM yciyry. B 3a-
KPBITBIX BOIPOCAX OTBETHI «J[a» WU «HET)» UCIIONB3YIOTCS IS YKE OTPEIEIeHHON IIeHbI, U OTBETYUK JOJDKEH
MIPUHSATH WIH OTKJIOHUTH BOTIPOC.

Jlist mydiielt HHTEpIIpeTalui Peakliyd PECIIOH/ICHTA Ha CLICHApUi Pe3toMe U MOpsI0K coopa nHpopMma-
MU O BRXHOCTH TMPOBEICHHS PAa3IMYHBIX CILUTUT-00Pa3I[0B SKCIIEPHIMEHTOB OBLTH HCIIONBb30BaHBl PaHHHE
WCCJICIOBAHUS MTOTOOHBIMY METOIaMU U3 JIUTepatypsl [8, 9]. EcTh Be OCHOBHBIC MPUYUHBI JJIs1 TPOBEIACHUS
SKCIEPUMEHTOB CIUIMT-00pa3iia B UCCIEA0BATENbCKUX TPOEKTaxX pe3ioMe. Bo-mepBhix, uccnenoBaTenb pe-
3I0M€ TTOYTH BCEr/la CTAIKUBAETCS C HEKOTOPOH TPYAHOCTHIO BRIOOpA IM3aliHa UCCIETOBAaHUS 10 pa3paboTke
CIICHApHs pe3loMe U MPOLENyPHl BBISIBICHUS. BO-BTOPBIX, BBIIOIHEHHE OMPOCa pe3ioMe JaeT BO3MOKHOCTD
y3HaTh 00JIbINE 00 OMPEEIICHHBIX POIEAYypaX C TOYKH 3PCHUS allbTCPHATUBHBIX MCCIEIOBAHUI BapUAHTOB
IU3aifHa B pa3HBIX KyIbTypax [7].

Obpasey ouzaiina

Omnpoc npoBoamics ¢ oktssopst 2011 . mo sHBaps 2012 r. B onuHHaAmaTy cenax [laBimomapckoit oonac-
Ti. B 00me#t cnoxHocTH 168 aHkeT OBUIM 3alOTHEHBI M BKIIIOUCHBI B aHANMHM3 HcciaenoBaHms. [10CKOIbBKy
cerna ObUTH pa3HOTO pa3Mepa, Kak/Ias ceMbsl Oblla BRIOpaHa CIIydaitHeIM 00pa3oM, 4ToOkI, TI0 KpaiiHel Mepe,
MOJIOBMHA PECIIOH/ICHTOB MPOXKUBAIM B YETHIPEX Pa3HBIX HAIMIPABIICHUSX OT LICHTPAIbHOHN ycaabOkl cena.

WHTEpBRIOUPYIOIIME BCTPEUAINCH C BJIAJCIBIIAMU JOMOB JIMYHO M MPOBEIM WHTEPBBIO B JIOMax pec-
MOH/IEHTOB. VCIIONIb30BajiCh CTaHAAPTHBIE BOMIPOCHI, KACAOIIHECs COMANbHO-3KOHOMUYECKIX U IEMOTpa-
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(pUYEeCKNX XapaKTePHUCTUK, CYIIECTBYIOIUX HCTOYHUKOB MUTHLEBOW BOJBI U MX XapaKTSPHUCTHUK, TOBEPHUS
K THUTIaM YIPaBJICHUS BOTHBIMHU PECYPCaMH, a TAK)KE OTKPBITHIEC U 3aKPBIThIE BOMPOCHI 1o otieHke ['T1.

Merton pestoMe OblT ncmonb3oBaH A onpenenenus [Tl 3a nHAMBUAYyaNbHOE TOIKIIOYEHUE BOIBI H
MOJIKITFOUCHHUE K IEHTPAIIBHOMY BOJO0CHaOkeHuto. ONuH clieHapuii ObUT pa3paboTaH Ui BCEX KaTeropui
BOJIOTIONIF30BATENEH, B 3aBICHMOCTH OT OTBETA PECIIOHCHTOB Ha OIpE/esieHHEe THUTIAa UCTOYHUKA BOJIBI, KOTO-
PBIi OHU UCTIONB3YIOT. ECIT OHM He MCTIONB3YIOT IEHTPAIM30BaHHOE BOJOCHAOKEHHE U HE NMEIOT BapHaH-
TOB TIOJIKITIOYCHHS, TO HY>KHO OBUIO OTBETUTH, CKOJILKO OHU XOTENH OBI 3aIUTATUTh 32 OJUH M3 HUX IIPH TOJ-
KiroueHUH. W eciim ceMbs UCIIONB3YeT MEHTPATbHOS BOJAOCHA0KEHHE HITH UMEET OTJICIIbHOE COSUHECHUE, TO
HY>KHO OTBETHUTb, CKOJIBKO OHH XOTETH OBl IJIATHTh 32 MUTHEBYIO BOIY, JOCTYIHYIO 24 daca B CyTKH (TaOJI
1). Uepes ankeTnpoBaHue OBLIO TIPEIIOKEHO JIBa THTIA BOIPOCOB. IIepBhIil M3 HUX, OTKPBITHIN, — MPSAMOI
BOIPOC O MaKCHMaJIbHOM I[EHE, KOTOPYIO PECIIOHICHT IOTOB 3aIUIATHTh 3a MpeAiaracMble YITyqIICHHs BOJIO-
cHaOxeHust. BTopoit — Kak CTaBKM WTPBI, KOTJa BiIaJeNibliaM 33JaBalliCh Pa3HbIe IIEHBI, O MaKCHUMaIbHO
npeioxkeHHoi. [IpuunHa, mo KOTopoit 3TH nBa ¢opmara Borpoca ObLIM BBEIOPAHBI, — CPABHHUTH, MTOXOKH
JI pEaKIMu PECIOH/ICHTOB Ha Pa3HbIC TUIIHI 33aBAEMbIX BOTIPOCOB.

Taonuma 1
CueHapuii pe3roMe H BLIGOP NMpoleaypbl BhISBICHUS

Pesrome-cuenapuit
JUIsl IIGHTPAJILHOTO BOJIOCHA0XKEHHMSI

Pesrome-crienapuit

Bun npouenypst
UL YACTHOT'O ITOAKIIOYCHUS

OTKpBITBIE BONPOCHI 10 MaKCUMyMa
I'TI

Ecim Boma mpemycMOTpeHa C IICH-
TPaIFHOTO BOJIOCHAOKCHHS HA KaXKIOU
VIIHIE MATHEBOE BOJOCHAOKCHHUE U HE
OTpaHMYCHO B JIO0OC BpeMs JHS,
CKOJIKO Ballla CEMbSI I'OTOBA ILIATUTH
3a BOJY KaXKIbIA MecsI?

HecmoTtps Ha ucmosib30BaHue BOABI U3
BOJHOM KOJIOHKH, BBl MOXETE€ HMETh
YacTHOE COCIUHEHME, T.€. BOJa Bceraa
Oyzmer B BameM ome. Brl He cMoxkeTe
MpoJaBaTh BOIY WJIM HCIIOIB30BATh €€
IJIs TIoNIMBa caja. Eciy BBl He mraTuTe
a0OHEHTCKYIO TUIATy, Ballle WHAWUBHUIY-
aJbHOE TIOJKIIOYCHHE OYIEeT OTKITIO-
yeHo. CKOJBKO Ballla CEMbs T'OTOBA
TUTATHTh €XEMECSIIHO Ha COepIKaHHe
TaKO# YacTHOM CBs3U M 3a 24-4acoBOH
JIOCTYN K TUThEeBOU Boje?

3aKpLITI>Ie BOIPOCHI, CTABKU UT'PbL

CKONBKO Ballla CEMbs TOTOBA 3aIuia-
TUTH 34 [EHTPAITBHOE BOJOCHAOXKCHHE
— 100, 200, 500, 700 wiu 1000 Tenre*
3a TO, YTOOBI UMETh 24-4acOBOH JO-
CTYI K MUTHEBOH BOJIE

[IpennonoxuM, 94TO Bamia CEMbs ILIa-
TUT 32 YCTaHOBKY HWHIUBHUIYyaTbHOTO
COCJIMHCHUS U YK€ €CTh IICHTPaTbHOC
BOJIOCHA0KEHHE, TaK YTO KaXKIbId OY-
JIET UMETh B CBOEM pPaCIOPSIKCHUU

XOPOIIYI0 MUTHEBYIO BOAy. bymeT yn
Bama ceMbst matuthk 300, 500, 1000,
1500 mmm 2000 TeHre* Ka)KIblii MeCHIl,
4TOOBI MMETHh YaCTHOE COEOUHEHHE H
24-9acoBO# TOCTYI K MUTHEBOU BOJIE?

Ipumeuanue. ¥150 KZT ~ 1 USD (cocrosinue Ha situBapb 2012).

Crmut-o0pasern «KCIepuMEHT» ObLI BKIIOYCH B HAIlle UCCIICAOBAHUE; TPU PA3IMYHBIC CTABKU UTPHI
C pa3HBIX CTApPTOBBIX MO3UIMHA OBLTH CITy4alHBIM 00pa3oM pacrpeeIeHbl MEKIY PECIIOHJICHTAMH B HCCIIe-
noBaHMH. Bce TpH cTaBKM WTphl OBUIM PaBHOMEPHO paclpelelieHbl Cpell PECTIOHNIEHTOB B ompoce. Llens
SKCIIEPUMEHTA Pa3JIeICHHOT0 00pasiia — MpoBepuTh, Oyaer iu [Tl pecrioHIeHTOB OKa3biBaTh BIUSHHUE Ha
BEJIMYMHY TIEPBOW IICHBI, KOTOPYIO OHH MOJYYHIIH, W TIOCJIEAOBATEIBHOCTD MOCIEIYIONUX BOMPOCOB. bbutn
JIBE pa3lIMYHbIC TOYKH 3pPEHUS HA Takoi TecT. Pasnmuuaromumecst OTIpaBHBIC TOYKU TEpeNaloT WHPOPMAITUIO
0 CTOMMOCTH TIPEAOCTABIIIEMBIX yciayr. C 3TOH TOYKH 3pEHUS pa3HbIC OTMPaBHBIC TOUYKH OyIyT BBHI3BHIBATH
pa3IUYHBIC OTBETHI PECHOHACHTOB. CIeOBATENILHO, €CIU TECT CIUIMT-00paslia BBI3BIBACT Pa3HBIC OTBETHI,
MOJKHO OBIJIO OBI CIIENIaTh BBIBOJI, YTO PECIIOHJCHTHI (PaKTHUECKH TPUHUMAIOT CIICHAPUN pe3toMe Cephe3HO.
Bropas Touka 3peHuss — pEeCHOHCHT JePKUT TOUHOE KomudecTBO [T B yMe u monyyaet pa3Hbie CTapTOBBIC
MO3UINH, KOTOPBIE o0ecreyar, 1o CymecTBy, Te¢ ke cambie oTBeTHl [ T1. Ecnu ga, To MOXKHO OBITH YBEpeH-
HBIM B TOM, YTO OHH pacKphIBaroT «uctuaHyIo» I'TI [7].
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Jliist TOro 9TOOBI OIICHKH Ha OCHOBE PE3lOMe OBLTH HAJEKHBIMU CTPATETHYECKUMU U THIIOTCTUYCCKUMHU
WCTOYHUKAMH, OBUTH PacCMOTPEHbI OTKIIOHeHHA. CTpaTerndeckoe OTKIOHEHHE He MPOou30ineT winm Oyaer
HE3HAYUTETHHBIM, €CIIH HET PacXo/0B, €CIIH PECIIOHIEHT TOBOPHUT MPaBIy, M BOOOIIE HUYETO HE MONyYNIH
OBI, CITM PECIIOH/ICHT HE TOBOPUT MpaBay. B HMccienoBaHUM MOMBITAIMCH OICHUTh 3TOT TUI OTKJIOHCHUS.
Brumm paccMoOTpeHb! Ba THIMa OTBETOB OMPOIIEHHBIX: MIEPBBIA BOIPOC OBLI Pa3bsICHEH B KAYECTBE BO3MOXK-
HOTO OYAyIIero MpoeKTa, a BTOPOH — Kak oOIee ucciefoBaHue 0e3 MpakTHUecKoro BiwmsHuA. s Toro
4TOOBl M30€XKaTh THIOTETHYECKOTO OTKIOHEHUS, HYXKHBI MPEICTABICHUS MPABIAONOM00HBIX M 3HAKOMBIX
CIICHapUEB JJIsl paccMarpuBaeMoro oobekTa. OHa U3 mpoOJieM B MPOEKTax BOJOCHAOKEHUS — HMETh TI0-
CTOSIHHO€ HAJIM4YHMe BOJABI XOpoIIero kadectsa. [1o 3Tol mpuumHe BOMPOCH! ObITH pa3pabOTaHbI MO Mpeyio-
KEHUIO 24-9acOBOTO JIOCTYyNa K 00pabOTaHHOW MHUTHEBOW BOJIE, paclpeesiieMON Yepe3 MEeHTPATBHYIO CHC-
TEMy BOJOCHA0XKCHUS. AHKETHUPYIOIIMMHU OBLIH CIEMUANIBHO OOyUYEHHBIC CTYJCHTHI, KOTOPHIC CIICOBaIH
MIPUHIIUITY, YTO XOPOIIINE WHTEPBBIOEPHI CO3/IAIOT YCIOBHS JJISl TOTO, YTOOBI PECIIOHICHTH YYBCTBOBAIN CE-
0s1 KoM(OPTHO W HENMPHUHYKAEHHO. [[03TOMY aHKETHPYIOUINI CYETYNK HE JOJDKEH BIHMATH Ha PECTIOHICHTA
WK yOSKJaTh €r0 B TOTOBHOCTH TUIATUTh, OCTaBasICh HEUTPAILHBIM MPU OTBETaX. AHKETUPYIOUIUM CUCTYH-
KaM OOBSICHUJIM, JUISL YeT0 HEOOXOAMMEI 3TH HCCIICIOBAHUS, YTOOBI OHH OBLTH B COCTOSTHUY Pa3bsICHUThH, UTO
Ttakoe MakcumanbHas [Tl B roToBHOCTH miatuTh. Bece BOMPOCH MHTEPBBIOMPYIOMINE JOKHBI YUTATh MEI-
JIGHHO U YETKO.

Ananuz oaunwix

CoOpaHHbIe TaHHbIe ObLIM UCIIOIB30BaHbI 1J1s pacuera cpeaneit ['T1 mo cienyroreii hopmyie:
E[WTP]=Pr,,, -0+ E(WTE,,.,)-Pr,

(Positive) >

rae Pr,,, — BEPOSTHOCTH TOTO, YTO OTBETYMK MMeeT HylneByro ['TI; Pr =1-Pr,, — BEPOITHOCTH TO-

Zero) Positive)

0, YTO OTBETYMK UMEET NONOKUTENbHYI0 [T, E (WT PWTP>0) — cpennas 'l qis nonoxurensroro I'TLL

OcHosHble pe3yabmamsl UCCIe008aAHU

Kenanue bbimb NOOKIHOUEHHBIM K 6000NPOBOOHOU CUCIEME YEHMPATbHO20 8000CHAOICEHUS

PecnionmenTam ObLT 3a7aH BOIIPOC 00 MX TOTOBHOCTH K MOJKIFOUEHUIO K BOJOIPOBOTHON CHCTEME BO-
nmocHabxenns u omiare 3a noakarouenne 20 000 TeHre. 7 4enOBEK OTKA3aIMCh OT MOIKIIOYEHUs, U 1 Jeso-
Bek He 3Hal oTBeTa. CiaegoBaTensHo, 160 cemeil OBLIM TOTOBEI MOAKIIOUUTECS, U3 HUX 60% roTOBHI 3aIia-
TUTH 3a nojkIoYeHne. 83% cemelt XoTenn Obl UMETh CUETYHK BOJBI U IUIATHTH 3a (DAKTHUECKU HUCIIOIB3Ye-
MBIl 00beM BOfIBI. OcTallbHBIE XOTENH OBl ITATUTh PUKCUPOBAHHYIO CYMMY B MecsI] Ha ceMblo. [lockonbky
BOJIOIIPOBOJIHASL CUCTEMa BOJIOCHA0KESHHS BKIIIOUACT CTOSIKU B IPe/eliax cejia, ObLIM BKIFOUYEHBI BOIIPOCH 00
OTBETCTBEHHOCTH 3a TMOJIAIeP>KaHNEe BOJOIPOBOJIHON CUCTEMBI BOAOCHA0XKEHHS U CTOSIKOB. 75% pecrloHAeH-
TOB CUMTAIOT, YTO MPABUTEIILCTBO JIOJDKHO B3STh Ha ¢€0S OTBETCTBEHHOCTH 3a MOJIEPIKaHUE BOIOMPOBO/I-
HOM CHCTEMBI BOJIOCHAOXKEHHUS, B TO BpeMs Kak 15% pecroHAeHTOB CUUTAIOT, YTO OTBETCTBEHHOCTD JTOJDKHA
JIeJKaTh Ha HUX CaAMUX.

Tunwvr ankem

JBa Tuma opmara BOpocoB OBUIH UCTIOIB30BAHEI JIJIS ONPEIEIICHNs] TOTOBHOCTH HACEJICHUS K OTIATE:
OTKPBITBIH (hOopMaT BOIPOCOB M (hopMaT CTaBOK B Mrpe. [IpoleHT TeX, KTO XOTes 3alljIaTHTh, HO HE 3HaJ
CYMMEI, B hopMaTe OTKPBITOrO BOIpoca yMeHbImicsa ¢ 25% 10 4% B cpaBHEHHWH ¢ OTBeTaMu B (hopmare
CTaBOK UIphl. B oTKkpeITOM hopMarte 7 4eIOBEK HE XOTEHU IUIATUTh HUYEro, U MOCIe OKOHYaHMS aHKETHI 3a-
KPBITOTO THIIA 3TO YHCIO YBeMMYmiIoch A0 10. dopmaT cTaBOK UTphl IMEET HEKOTOPHIE NMPEUMYIIECTBA B
3TOM KOHTekcTe. OpHeHTalysl JIF0IeH Mo IIeHe, 0COOSHHO IS TeX, KTO HE 3HAeT, CKOJIBKO OHU T'OTOBBI ILjIa-
TUTh, B HEKOTOPOH CTETIEHN yCTpaHsIeT kpaiiHOCcTH. Takum 00pa3zom, (opMart CTaBKH UTPBI B BOIPOCE BTOPO-
T'0 THIIA JIaeT OoJiee BHICOKYIO CKOPOCTh OTKJIHKA (TpaduK).
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OTKPbITHI OPMAT OTBETOB PopmaT co cTaBKamm

B HE 3H3aK W HEeT LEeHbl B HeEKOTOpaA
cymma

cymma
25%

H HE 3HaW W HETLEHbl B HexoTopasn fﬁ’ﬁ

T0%

I'paduk. Pe3ynpTaTsl OTKpHITOrO (hopMaTa BOIPOCOB U MPEIOKEHUS LICHEI
JUISL CTaBOK MTPHI B 3aKPHITOM (pOpMaTe BOIPOCOB

Pesynsmamul no 6onpocam omkpwvimozo u 3aKkpuimozo opmama uny Cmasox

[Ipu BeruuCIeHUn cpennero 3HadeHus 11 B 00oux hopMaTax OTBETOB BBIIIE HYJIS BKIFOUUTENBEHO (X >
0), HeCMOTpS Ha TO, YTO CPEAHEE 3HAUECHHE COCTaBWIO 1587 TeHre mpu aHKeTe OTKphITOro opmara u 1117
TEHTE IIPU aHKeTe B (hopMaTe MPeI0KESHIIA, MEIMaHbI ObLIN OJIMHAKOBBIMH. JTO 03HAYAET, UTO, IO KpaitHe
Mepe, MOJIOBHHA ceMei ObLIM roTOBBI IIaTUTh 10 1000 Tenre (Tadm. 2).

Tabnuma 2

CpenHee 3Ha4eHUe U1 TOTOBHOCTH IUIATUTH (X> 0; TeHre)

AHKETBI C OTKPBITBIMH AHKETHI ¢ OIIpeIeIeHHBIMH
BOIIpOCaMU CTaBKaMH (IIeHaMH)
CpeaHee 3HaUeHUE 1587 1117
CraHnapTHOE OTKIOHEHHE 1405 680
Mennana 1000 1000
Minimum (MHHHAMaJILHOE) 100 300
Maximum (MakcuMaabHOe) 7000 2000

Bruta mpoBeneHa oOpaOOTKa MaHHBIX IO KPUTEPHUIO f-T€CTa JJIS CPAaBHEHHUS CPEIHUX 3HAYCHHMM IS
000UX TUTIOB aHKETUPOBAHUSI — C OTKPHITHIMHU BOIIPOCAMHU U (pOpMaTa CTAaBOK-BOIIPOCOB (C OTIPEIeICHHBIMH
IIEHaMH), 3a MCKIIOYeHneM Bcex 3HaueHui Boime 2000 TeHre mpu OTKPBITOM (opMaTe aHKET U «HYJIEBBIX)»
OTBETOB B O0OMX THITaX aHKETUPOBaHUS (TaO. 3). DTH ONBITEI OBUIH CAENAHBI IS TOTO, YTOOBI YBUAETH,
KTO W3 PECTIOHJICHTOB JIacT HEKOTOPYIO LIEHY B OTKPBITOM (OpMaTe BOMPOCA U aHAIOTUYHBINA OTBET B (pop-
Mate craBok. CorslacHO Ta0nuiie 3 He OBUIO HUKAKUX CYIIECTBEHHBIX Pa3IMuuil MEXIy 00eUMHU TpyIaMH.
DTO0 yKa3bIBaeT Ha TO, 4TO 00a METOZa MOTYT OBITh MCIIOJIB30BAHEI, €CIIH JaHHBIC HAXOAWIUCH B Mpeneiax
HEKOTOPOTO OIPEJeNICHHOro KonvecTBa. [IpenmyiecTBoM GopmaTa ¢ npeUIosKeHHBIMH IIeHAMH SIBIISICTCS
00JIbIIAast CKOPOCTH OTKITHKA.

Tabnuma 3

CpaBHeHMe 3HAYEHHii NPH AHKETHPOBAHUU OTKPBLITOTO hopmara
¢ npeaJjioxkeHHbIMU HeHaMu — o1 100 g0 2000 Tenre

AHKETBHI C OTKPBITBIMA AHKETHI C OIIpeACTICHHBIMA
BOIIPOCAMU CcTaBKaMHu (LIEHaAMH)
3HadeHue, Ir 1,110 1,089
CraHgapTHOE OTKIOHEHHE, TT 637 667
t-KpUTEpU CTATHCTUKH 0.3
DF 88
Prob. 0.8

Ipumeuanue. * Ha yporre 0,05 pa3HHIIBI HACETICHNS O3HAYAET HE3HAYNTEIHHOE OTIHYNE.
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Tecmupoeanue cmpanmezuiecKoco OMKJIOHEeRUA

JlIs IpOBEPKH CTPATETHIECKOTO OTKIOHEHUS ISl Pa3NINUHBIX PECTIOHICHTOB ObUIN MCIOIB30BaHbBI JIBA
THTIA aHKeT. J{Jst mepBol rpynIbl peCOHIEHTOB BOIPOCHHUK BKIIIOYAN BO3MOXKHOCTh OYYIIEro MpoeKTa BO-
JOCHA0XKEHUsI, IS BTOpO — 0e3 KakoW-TMOO0 CBSI3M C MPEJOCTaBIEHHEM BOJIBI. ITO OBUIO CHENaHO IS TO-
ro, 9YTOOBI YBHJIETh, OyIyT JIU JIFOAW W3 MEPBOU TPYIIBI OTBEYATh CTPATETHYCCKH, ITyTEM 3aBBINICHUS WIIH
3aHKEHMS peanbHoN 1eHs! [T

Kak moxkazaino ucnpiTanue, He ObIJI0 HUKAKMX CYIIECTBEHHBIX pa3nninii Mexny cpenHei ['T1 B popmare
CTaBOK (Ha 5%-HOM ypOBHE BEpOSITHOCTH, Tabi. 4). DTO Mpeanonaraet, 4To JOAH He MBITAINCH MTOBIUSITH
Ha UCXOJ MpoekTa. MOXKHO C/AeNaTh BBIBOJ, YTO B LIEJIOM PECTIOHICHTHI HE OTBETHIIM B CTPATEINUECKON MaHepe.

Taonuma 4

Pe3ym,TaT1,1 HCIBITAHHH CTPATErnM4€CKOro OTKJIOHCHUSA

YacTHbBIE COEqUHEHUS
1-rpynma 2-rpymnmna
3HayeHue 1,112 1,123
CranpapTHOE OTKJIIOHEHUE 716 644
t-KpUTEpUH CTATHCTUKH -0,09*
DF 141
Prob. 0.9

Ipumeuanue. * Ha yposue 0,05 pa3HUIBI HACEICHUS 03HAYAECT HE3HAYUTEIHLHOE OTIIMIHE.
CpasHerue npeonodiceHuli ¢ pasHbix CMapmoguix No3UYULL

B tabnune 5 npuBeneHs! CTaBKU € Pa3HbIX CTAPTOBBIX MO3UIMK C IPEATIOKECHUSIMI Pa3IMIHON MaKCH-
ManbHoU 1ieHbl ['T1. HukHss crapToBast Touka uMeeT 0osiee HU3KYI0 MakcuManbHyto 1ieny ['T1.

Tabnuuma 5

CpenHue cTaBKH ¢ Pa3JIMYHBIMU HAYAIbHBIMHU ToOukaMu (Bids1 — cpenHsist oTIpaBHasA TOYKA CTABKH,
Bids2 — Hu3kas To4ka cTaBKH, Bids3 — BbIcokasi oTHpaBHAS TOYKA MPeEIJIOKEHN)

Bidsl Bids2 Bids3 Bids
3HaueHue 1131 934 1295 1117
CrannaprHoe 655 641 703 679
OTKJIOHCHHUC

Hecmotpst Ha TO, YTO CTaBKM MPUBOIAT K PA3IUYHBIM CcpeqHUM 3HaueHusM [ 11, pe3ynbraTsl mokasanm,
YTO PECIOHACHTHl HE PEarupyroT MOJOXKUTEIBHO Ha CTAPTOBBIC LICHBI. DTO 03HAYAET, UTO JaKe €CIU CYyIle-
CTBYET TEHJICHIHSA JiaBath npesnoxenne ['T1 6mmke kK MCXOMHON TOYKE, PECITOH/ICHTHI MIPSIMO HE YKA3bIBAIOT
ctaproByto cTaBky ['Tl. PecrioH1eHTBI, HCTIONB3YIOUINE Pa3IMYHble HCTOYHUKH BOJOCHAOKEHUS, T0-Pa3HOMY
pearupyroT Ha TEeXHUKY CTaBOK. [1oib30BaTeN OTKPHITBIX MCTOYHUKOB BOJBI UMEIOT TEHICHIIUIO OILIATHI
craptoBoi 11eHsl I'TI, HO 3TO B OCHOBHOM Il 60Jiee BBICOKHX CTaBOK. JIJis MOb30BaTENNe IEHTPaIbLHOTO
BojiocHaOxeHus crapToBas IieHa ['T1 He mmeeT Oonbmioro 3HaueHus. O HA W3 MPUYHUH ATOTO 3aKIFOYACTCS
B TOM, YTO PECHOHJCHTHI, KOTOPBIC TIOJIB3YIOTCS BOAOH IIEHTPAILHOTO BOJAOCHAOXKEHMS, UMEIOT HEKOTOPHIC
pacxo/ibl IO CPAaBHEHHIO C TEMHU, KTO UCIIOJIB3YeT YAaCTHBIE CKBAKUHBI, YACTHBIE KOJIOIBI I BOJY U3 OTKPHI-
TOr0 UCTOYHMKA. EAMHCTBEHHOE pa3inyue MEXAY MOJIb30BaTEIsIMU YACTHOW CKBaXKUHBI, KOJIOALA BOABI U
MIOJIB30BATENIAMU OTKPBITHIX HICTOYHUKOB — 3TO TO, YTO MOCJIETHUM MPUXOIUTCA TPATUTh BPEMS Ha JIOCTaB-
Ky Bozbl. O0IIIast TEHJEHIIMS TaKoBa, YTo st Oonee a3 dexTrBHOM 11eHbl ['T] pecrioHaeHThl 0oee CKIOHHBI
k ucxoHou I'T] 1iere mo cpaBHEHHUIO ¢ 00JIee HU3KUMHU U CPETHUMU TICHAMU.

B 3aknroueHre MOXKHO CKa3aTh, UTO T€, Y KOTO YK€ €CTh 3aTPaThl HA BOJY, YKa3bIBAIOT LIEHY B BHJIE
CTaBKHU C pa3HBIX CTAPTOBBIX TOYEK, U UM HE BaKHA HU CTAPTOBAs IICHA, HU CPeIHEE 3HAUCHUE MO KKION
CTaBKe C JIPyrOil CTapTOBOW TOYKH. A Te, KTO HEe MMEEeT TEKYIIMX pacxoji0B Ha BOJOCHAOXEHHE, B HEKOTO-
pOM CTETEeHU OCTAIOTCS TMOJl BIUSIHUEM MPEATIOKEHHUM, BEAYIIUX K PA3IMUHBIM CPEIHUM 3HAYCHUSIM B KaX-
JIO¥ 3asiBKE C pa3IMYHOW HadaJlbHOW 1IeHOW. TeM He MeHee PECIOHIEHTHI C Pa3HbIMH UCTOYHUKAMHU BOJIO-
cHaOXeHWMsI JI0 CUX TOp HE JOTOBOPIIIUCH 1O TiepBoii 1ieHe. [loaTomMy Bompock hopmara CTaBOK IS TE€X, KTO
WCTOJB3YET YaCTHYIO CKBAXXKHHY, a TAK)KE BOIY OTKPBITHIX MCTOYHHUKOB, JOJDKHBI OBITh THIATETHHO O0Tpabo-
TaHBI JISI COOTBETCTBYIOIEH KOHCTPYKITUH Oy IyIIel CHCTEMBI TUTHEBOT'O BOJIOCHA0KECHUSI.
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Mcnonb3oBaHme meTtoada YCrOBHOW. ..

Buvi6oo

B o0meii croxkaOoCTH 95% CENBCKUX PECTIOHIEHTOB OBLTH TOTOBBI MOAKITFOUYUTHCS K IEHTPATHHON CHC-
TeMe BOoJiocHAOeHus. V3 HuX OoJiee MOIOBUHBI TOTOBHI TUIATUTH 32 HHIUBUAYAILHOE MOJKIIOYCHUE B3HOC
20000 Tenre. Cpemuee I'Tl mis mommepskaHus BOIOMPOBOJIHON BOABI B CHCTEME COCTaBIsLIO Okoyo 1120
TEHTe B MECSIIT JUIsl IOMAIITHETO X03HUCTBa B popMaTe cTaBOK M 0KoJio 1590 TeHre /Ui JOMAITHETo XO3SHCT-
Ba B OTKPBITOM (hopmare Borpoca. Korja OTKphIThie OTBETHI JOXOMIN 0 MAaKCUMAIBHOW CYMMBI B CTaBKax
(hopMaTupoBaHUs, pa3HOCTh CPEIHUX 3HAUYCHUH ObLIa He3HaUNTEeNhHOU. Kak mpaBuiio, CKOpOCTh OTBETA JIJIs
(hopMaTa cTaBOK OBLIA BHIIIE, YEM JIJIS BOITPOCOB OTKPHITOTO (hopMaTa.

BeIn orpoMHBIN CIBHT B OTBETaX «HE 3HAaO» B (popMare «HEKOTOPHIE OIUIATHDY MPHU aHKETHPOBAHHUH
C Ompe/ieJIeHHBIMU cTaBKaMU. VcTonb30BaHe CTAaBKH C Pa3HBIX CTAPTOBBIX MO3UIINH, TAKUM 00pa3oM, ObLIO
Oonee ompaeaanHo. Ecnu pecrioHNieHTH HE UMEIOT HHM MaJeWIero MpeiCTaBICHUS O TOM, CKOJILKO OHHU
JIOJDKHBI THIATHUTH, TO TIepBasi lIeHa HHTEPIPETHPYETCS Kak crpaBoyHas 1ieHa. ClieIoBaTenbHO, OJIh30BaATENN
YACTHBIX CKBOKWH M KOJIOIEB, & TAK)KE OTKPBITHIX MCTOYHUKOB BOJBI OBLTM YAaCTUYHO OPHEHTUPOBAHBI
Ha TIEPBYIO IIEHY, XOTs BEIMYMHA €€ He OblIa BBICOKOW. B MpOTHBHOM ciydae, eciii MOJIh30BATEIH YXKe TO-
KITFOYEHBI WIIK UM TIPUIIIIOCH MOTPATUTh HEKOTOPOE BPEMsl, YTOOBI IOyYUTh BOJLY, HAITPUMED, TIPH JTOCTABKE
BOJIbI IICHTPAIBHBIM BOJIOCHAOKEHHEM, UX CTaBKH C JIPYTOH CTapTOBOW TOYKM HE UMEIOT CYIIECTBEHHOTO
BrusHYs. ClieZIoBaTeNbHO, 3TO HEOOXOAUMO YUUTHIBATh MPH OCYIIECTBICHUN 00CIESIOBAHUS B CEIIbCKUX Me-
CTHOCTSIX C Pa3JIMYHBIMI HCTOYHUKAMU BOJIBI.
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K. Tycynoga, P.P. beiicenona, I1. bepuarccon

Ka3akcTaHHBIH aybUIIBIK KepJiepine CyMeH OPTAJbIKTAHAbIPbLIFaH
KaMTaMachI3 eTy Kyieci KbI3MeTI YIIiH TeJJeMaKbl ToJieyre HaibIHAbIKTbI
aHBIKTay/bl 0araJjiay JiciH KoJIaHy

Maxkana IlaBmogap OONBICBIHBIH aybUIIBIK JKepiepiHae CyObeKkTHBTI Oaramay omici OOWBIHIIA CyMeH
OPTAIBIKTAH/IBIPBIIFAH KAMTaMachl3 €Ty JKyieci YIIIH TeleMakpl TeJeyre NaiblH TYPFbIHAAP/bl aHBIKTAyFa
GarpiTTasFad. CayaiHama alblK CypaKTap MEeH op TYpIi OacTanksl HYKTenep/ie OeNriieHreH ToJIeMaKbl aJlbIHFaH
YCHIHBICTApABl KapacThpraH oHe [laBmomap OONBICEIHBIH ayBUINBIK JKEpJepiHAe MKy3ere achIPBUIIbL
Cy tyreiymsuapsie, 90 % Menmepi KyObIp CybIHa KOCBUIyFa Jasp €KEHIH MayiMIeni. 3eprreylep
HOTIDKECIH/IC aJIBIHFaH MOJIIMETTEp cayallHaMa TYpiHJe »kayar Oepy IeHreii, amblk ¢opMmarra xkayan OGepyre
KaparaH/ia, )KoFapbl OOJFaHbIH KepceeTTi. bi3niH GaranaybIMbI3iia, OPTAIbIKTAHABIPBUIFAH CY KAMTaMachl3 €Tty
JKy#ieci YIIiH TyprbiHAap eTiHim OoibiHma 1120 TeHre Teiemaksl Teneyre, amblk cypak ¢opmarsiHma 1590
TEHIe TeJIEeMAaKbl TeJIeyre NaiblH €KeHi aHbIKTAIIbL. 3epTTeysIep/l jKaH-KaKThl Talay Ke3iHIe cayalHaMalaH
TYCKEH YCBIHBICTAp allblK Cy KOMManapbl MEH KyABbIKTapbl NaiaanaHaTblH KeHOIp TYPFhIHAApFa alFallKbl
OeNriJeHreH TeJIeMaKbl 6Te MaHbI3Ibl OOJIFaHbIH KepceTTi. KasFaH Cy TYThIHYIIBUIAPBIHA ATFAIIKBI OS/riIeHr eH
TeJeMaKbl MeJIIepi emKaHmai acep erneni. by 3epTTey »YMBICHIHBIH MAJIIMETTEpiH TOXIpHOe XKY3iHOE op
TYpai cy Ke3/epiH KOJJaHATBHIH aybUIgapAa 3epTTey KYPri3reHle >KOHe CYMEH OpTAIBIKTaHBIPBUFaH
KaMTaMachI3 eTy JKYHeciH Tannay Ke3iHae KOJJaHFaH XKoH.

Kinm ce30ep: ampIK kayanThl cayaliHamMa, CyMEH OpPTAIbIKTaHFaH KAMTaMCbhI3 €Tilly, TeJIeMakbl Tejeyre
TAUbIHABIK, CyOBEKTHBTI Oaranay ofici, aybULABIK Xepiiep, CYMEH KaMmTaMachl3 eTily XyHeciHe KOCBLLY,
Oarajiay KepCeTKillli, JKeKeMEHILIK KYAbIKTap, KYObIpiap, aliblK KOpJap, Cy TYTHIHYIIBUIAP KaTETOPHUSCHI, CY
KYOBIPBI JKYHeci, aybll peCIIOHACHTTEPI.

K. Tussupova, R.R. Beisenova, P. Berndtsson

Conditional use of assessment for determining willingness to pay
for services of the central water supply in rural areas of Kazakhstan

This study investigates willingness to pay (WTP) for piped water supply using the contingent valuation (CV)
method. Questionnaires applying with open-ended questions and bids format with different starting points are
used in rural areas in Pavlodar region. More than 90% of the consumers were willing to connected to piped
water. The response rate for the bids was higher than for the open-ended format questions. The mean WTP to
maintain piped water supply was estimated to be about 1120 in bids and about 1590 KZT per household and
month in open-ended question format, respectively. The bids from displayed a substantial influence of the
first price in the mean value for the user group that had no charges and used private wells and boreholes as
well as open source. For other water user categories, the starting price had no impact. This should be consid-
ered when implementing the survey in villages with different water sources.

Keywords: profile with open answers, the questionnaire with the rates, central water supply, willingness to
pay, subjective evaluation method, countryside, a survey, a summary of open issues, surveyed consumers, to
connect to tap water, questions open format, evaluation index, the effect of the first price, the average value
for a group of users, private wells, wells, open resources, water users' category, the starting price.
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Ka3zakcTranaarbl opTa KoHe IAFbIH OM3HECTIH JaMybIH/IAF bl
dJIEyMETTIK aJIFbIIIAPTTAP

Maxkamana Ka3akcTaH S5KOHOMHUKACHIHBIH JaMYBIHJIAFB! QJICYyMETTIK MaceJenaepi menry OapbICEIHAAFEl OpTa
JKOHE INArblH OW3HECTIH arKapaTbhlH KbI3METI MEH MaHBI3bl KapacTBIPBUIFAH. ODKOHOMHKAJBIK JKOHE
QNIEYMETTIK >KaFaiIbIH OpKeH/Ieyl YIIIH OpTa JKoHE IIAFbIH OM3HECTIH JaMybl KaHIald MeMIIEKeT OOJICHIH
MaHpI3abl opbiHFa ue. IllarblH jkoHe opTa OM3HECTIH TYpPakThl JaMybl Ka3aKCTaHABIKTapAbIH Ja ol
AyKaTBhIHBIH apTYBIMEH TbIFbI3 OaiylaHblCThl. TannayablH HOTHXKECIHAE ILNArblH JKOHE OpTa OW3HECTiH
KEPrilikTi, alMaKTBIK, OHIpJIK Jamy reorpadusAchbiMEeH, OChbl cajlaja OHJAIPUIreH ©OHIM Typiepi >KoHe
KaJbIITACKAH QJICYMETTIK Macenenep TaiagaHabl. IIIarblH WHHOBALMSUIBIK KOCIKEPIIKTI JIAMBITYIAFbI
0TOACBUIBIK KOHE BEHUYPJIbIK MHBECTHLMSIIAP/bIH YITTHIK XKYHECIH KypyFa OipKaTap YyCHIHBICTAp >Kacajbll,
Oy canaHbI opi Kapait nambITy KazakcTaH 3KOHOMUKACHIH KOFaphl JaMybIHA 30D YJIECIH KOCAIbI.

Kinm ce30ep: sxOHOMHUKA, MUKPO3KOHOMUKA, HHAYCTPHsI, OM3HEC, cay/a, CTATUCTUKA, dJI-ayKAT, QJICYMETTIK,
pEHUTHHT, KOMITaHWs, OaFapiiama, BEHUyp, KOCIKEPIIiK, MapyallbUIbIK, HHHOBAIIHS.

arein >xoHEe opra Om3HecTi AambiTy KaszakcranubslH XXI FacelpJaFbl HHAYCTPHAIJBIK SKOHE
QNIEYMETTIK KaHAPYBIHBIH 0aCThl Kypajbl OOJBIN TaObLIabl. bi3tiH SKOHOMUKAMBI3IAaFbl IAFBIH JKOHE OpTa
OW3HeCTIH YJecl KaHIIAIBIKTBI Kem Ooinca, KasakcTaHHBIH JamMybl Ja COHINAJBIKTBI TYPAaKTBl OOkl
neninreH. Kazip 0i3iH eniMizfie OW3HECTI JaMBITYIbIH OYPBIH-COHIBI OOJIMaraH KOJAWibl axyaibl TYBII
otelp. byran Enbacer H. Hazap0aeBThIH aTaaMbII canara aipbhIKIIa KOHUT OO OTBIPYBI dKOHE COJ apKBLIBI
pecyOnuKaaarel OaHKTEp/IiH OHBI Kap KbUIAHABIPYABI KAKChI JKOJFa KOKOBI YIKEH MYMKIHAIKTEp Oepye.
Bysait OoyaThIHBI, MEMJICKET OACIIBICHI IAFBIH YKOHE OpTa OM3HECTIH Ke3 KEeNreH CNIIH IKOHOMHUKAJIBIK
»KarblHaH 6Ccyl MEH OpKEH/ICYIHIH HeTi3i eKeHIH alllbil KepceTyi ceder Oonansr [1].

DKOHOMUKAIIBIK ©CYJli BIHTAJIAHABIPY Ke3 KEJIreH eJIiH SKOHOMHUKAIIBIK CasiICAaTHIHBIH aca MaHBI3IbI
MiHIeTTepiHiH Oipi Oonbim Tabbamel, cebedi 3KOHOMHUKAIBIK ©Cy XANBIKTBIH ON-ayKAaThIHBIH apTyblHA
JKarmai okacadzpl. AJ OyJI TEKTeC KOCIMOpPBIHIAAP 63 PETiHIe opacaH 30p aKila adHaJIbIMBI MEH KYMBIC
OpBIHJAPBIH JKacal KaHa KOWMaWipl, COHBIMEH KaTap OHIIPICKe jKaHa TEXHOJIOTHUSHBI €HTi3iN, OW3HECTi
KYPri3ylliH OHTAMIBl TocinaepiHe OaTbul KON CO3AbIpanbl. Aca ©3eKTi SKOHOMHKAJIBIK KOHE SJICYMETTIK
MIHJIETTEpIi MIenTy OapbIChIH/IA IIaFBIH JKOHE OpTa OM3HECTIH pedi epekire 0oibIn Tadbutazpl. [1lareH sxoHe
opra OM3HEC MEMJICKET TaparblHaH €Nyl IIBIFBIHIAPIbI Talall eTIECTeH, calayaTThl 0JCeKel OpTaHBIH
KaJIBINITACYbIHA, HAPBIKTHIK TEME-TCHIIKTIH OpHAybIHA, JKaHA KYMBIC OPBIHAAPBIHBIH KYPBUTYbIHA,
QJIEYMETTIK TYPMBIC KaFIaibl eoyip jKaKcapFaH TYPFBIHIAP TOOBIHBIH KAIBIITACYBIHA, TYPFBIHIAAPABIH P
TYpMi KaXKETTUIIKTEpiH KaHaraTTaHIBIpyFa JKarmail »kacalapl, am Oy, akplp COHBIHAA, TYPaKTHI
SKOHOMHKAJIBIK 6Cyli KaMTaMachl3 eTei. bi3aiH eniMi3 yiIiH opTa >koHe [IarblH OM3HECTIH AaMy Macesenepi
opmaiibIM OacTel Macesne Ooubin TaObuTambl. OCHl MAPYalIbUIBIK CallaChIHBIH €ITiMi3Jeri JaMy TapuXbIHa
KBICKAIIA TOKTAJICAK, TOYEJICI3MIKTIH allFalllKbl JKbUIIAPHI JKEKe KOCIMKEPIIUTIKKE JETeH KOFaMJBIK IKip
ZypbIC 00JIMaIb, Oap bl MEMJICKETTIK MEHILIKTET1 6acKapy KyYHeciHeH HapBIKTHIK XKYHere eTy YCTiHIe, COI
Ke3ZIeplieri XalbIKTHIH Ke3Kapachl OOWBbIHIIA, MEMJICKETTI TOHAYIIBI HEMece ajbllcaTapiap el
YFBIHFaHJBIFBl Oenrini. OHBIH YCTiHE aNFfamiKbl Ke3eHJEpJAeri 3aH >KYWECIHIH KeTiIMeyl jKeKe MEHIIIK
CEKTOPJBIH JaMyblHa Aa Oipmama keaepri xkacagpl. byn yaepic OypbiHFbI KeHecTik KEHiCTIKTE, COHBIH
iminge KazakctaHna fia e3iHiH KaFbIMCBI3 JKaKTapblH KepceTTi. 90-xk. 6acbiana KP-ma mareiH KocinophiH
JKOHIHJIC PECMHU aHBIKTaMa Jia OOJIFaH MKOK, OJI Ke37Ie 9p TYPJIi KYPhUILIMIAP TYPJIi aHBIKTaMaHbl KOJIJaH bl
Keiibip yifbIMaapaa MmarblH KACIMOpbIHFA KYpbUIbIMBIHAA 10 agaM HeMece CaHbl COFaH JCHIH iCTEHTIHAEP
XKaTKbI3blIca, €HAl Oipeynepi Oyi JKiKTeyre >KYMBICIIBIIAp CaHbl OipliaMa Kemn OOJaThlH IapyaribUIbIK
cajaJapblH OpTa KOCIMOpBIHAApFa Kiprizeni jgen ecenrteiini. OHBIH aHBIKTaMachl KOHE OFaH KOWBLIATHIH
KPUTEPHIJIEpAiH  Jypbic OONMaybl, CTAaTUCTHKANBIK MOITIMETTEp/AiH OpKENKITNiri  pecrmyOIMKaHbIH
SKOHOMHMKAJIBIK JaMyblHa OYJ calaHblH KOCKaH YJeciH Oaramayra MyMKiHIOiK Oepmenmi. byn ynepic
JKEKeJIereH alMaKTapIarbl KYMBICTICH KaMTBUIFAHAAPBIH CAaHBIH Jla HAKThl aHBIKTAyFa Ja MYMKIiHIIK
oepmeni [2].
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Toyenci3aiKTiH aJFallKbl KeUIIAPbI, SFHM, enimizae 1992 sxone 1996 oK. )KYpri3inreH KoCImKepiKTi
KOJIJay MEH JIaMbITy OarbITBIHIAFbl OariapiaManap opTa KOHE IIaFbIH KOCIMOPBIHAAPIBIH KYPBHUIYBl MEH
KaJBINITACYbIHA HETi3 calibl. byl Ke3eHJep/eri MarbliH KOCIMOPBIHHBIH MaHBI3/bI aTKAPAThIH KBI3METiHIH
0ipi aneyMmeTTiK Jamy OOJIbI, SFHU KUbIH SKOHOMHUKAIIBIK JAaFAapbIc KE3iHAEr1 ©3iH KYMBICTIEH KaMTy, OMip
CYpYyTe ©3iH KOChIMIIIa KapasKaTIieH Ka0IbIKTay, CRIPTKBI cayJaHbl epKiHIIIKKe KiOepy jkoHe el ilIiHIe KeKe
cay;ajarel KeJeprifi ®O0Fa OarbITTalIFaH cascaT apKbUIbl Ke3 KelTeH cay/a Kypridy icTepiHe e karmai
JKacallbiHa 0acTajbl. XaIbIKTRIH TOJIEM KaOlIeTTiNIriHIH TOMEH/IEYiHe KapamMacTaH, €lliMi3/ie COJl Ke3aep/e
XaJBIKTBIH CYpPAHbICHI ©TEe JKOFaphl OOJIFaH, KBITAWIBIH JKOHE TYPIKTIH TayapiiapbIMeH IIIKi HapbIK
Kamramace3 etimmi. Cayzaa >kypridy ICiHIAEe KamWTalJIblH TE3 AaiHANBICHI OJapAbl OpTa KaluTajFa
aitHaneIpaAbl. OHBIH YCTiHE MIAFBIH cayla KOFaMJarbl dJICYMETTIK-OKOHOMUKAIIBIK KaFlaiiFa Te3 HKeMIeTi
JKarmai TYTBIHYIIBIIAPIBI J1a, COHBIMEH Oipre >KOFaprbl TaObIC JEHreHiH/Ae NIe XaJbIKKa KbI3MET KepceTe
Oacrabl.

JambIraH ejmep/e ilKi )KoHe ChIPTKbI 9KOHOMMKAJIBIK KaThIHACTAPABIH HETI3r1 0eJIiri marbiH OU3HECTIH
yiieciHe TueTiHairi Oenrimi. Erep mMeMiekeT BIpFakThl )KOHE TYpPaKThl aMy >KOJIbIHA TYCKICI KeJice, OHBIH
QJIEyMETTIK-KOHOMHKAJIBIK AaMy OaFdapiamMachblHa MIHIETTI Typle IIaFblH JKOHE oOpTa OW3HecCTi
BIHTAIAH/IBIPY IapaapblH XKETUIIIPY KaXKETTUIIMH apTTHIPY/IbI SNIEMJIIK ToXipude KepceTin oTeIp. byrinme
HKOHOMHKACHI JTAMBIFaH alJbIHFBI KaTapisl ennepae 40—60 maiibl3 eHAIPUIreH OHIM IIaFblH JKOHE OopTa
om3HecTiH yneciHe Tueni. Cebebi OY1 MeMIIEKETTep aTaJIMBIII CEKTOPbI KaHIaHABIPYyFa epTe Ke3eHaepacH
MoH OepreHiri Oenrinmi. JKekenereH enjiep SKOHOMHKACHIH/IAFbI OPTa JKOHE IIaFbIH OM3HECTIH eneyli yieci
MEH MaHbI3bIH eIIep/liH SKOHOMUKACHIHBIH KYPBUIBIMBI MEH XaJIBIKKA KOPCETIITEeH KhI3MET INIeH OHIpireH
OHIM apKbUIbI aHbIKTayFa Ooxansl. MoceneH, AKILI-Ta marpH jkoHEe OpTa KOCIMOPBIHIApAaH TYCETiH Ta0bIC
XKalmbl YITTRIK oHiMHIH 48—50 %-bIH Oepemi, OYJ1 calaHbIH YJeci aTaJMbIIl MEMJICKETTE HETi3iHEH aybLl
MIapyalIbUIBIFBl, KOTEpPME cay/ia, KbI3MET KOPCETY cajlaliapbl CHUSIKTHI IApyallbUIbIK CalallapbIHbIH YJIeCiHe
THE/.

Enimizne XX raceipabig 90 oK. OenceHi Typae *Kypri3iireH jKeKelueIeHaipy yAepicTepi MaFbH jKoHe
OpTa KOCIMKEPIIKTIH KaIBINTACHIT JlaMyblHA JKONI amThl. PecrmyOimkana ImarbiH OW3HECTIH JaMybl,
SKOHOMMKAHBIH OWJareigail pedopmMananysl 0acTbl KepceTKimTepAiH Oipi 6onbim Tadbuiagpl. Opra KoHE
IIaFBIH KOCIMKepIik OipkaTap oNeyMEeTTIK aTKaphIMAAPIbl OPBIHAAWIBI, ONAPIBIH KaTaphlHA XaJbIKTHI
KYMBICTICH KAMTY, 9JIEYMETTIK HIMEJICHICTI 09CEHIETY )KOHE HAPBIKTHIK KaThIHACTAP/IbI IEMOKpPATHSIAHBIPY
yaepicrepi karaapl. IllaFeiH OWM3HECTI MIaFbIH KOCIMKEpINK Jerm Te arainsl. Pecrmybnmkajga miarbiH
KOCIMIKEPIIK THIMAI HApBIKTHIK 3KOHOMHKAHBIH JaMybl YIIiH KYPbUIBIMABIK TY3YIIi (axkTop peTiHze
MaHpBI3Ibl PO aTKaphI oThIp. On GoceKeni OpTaHBIH JaMyblHa JKOJI alllThl, HAPBIKTHI TayapliapMeH KOHE
KOPCETLICTIH KBI3METTEP TYPJIEPIMEH OaMBITThI, XANBIKTHIH KOCIIIIUICIH JKaHFBIPTTHI, JKEPIUIIKTI OMIIIK
OpraHapbIHBIH SKOHOMHUKAIIBIK 0a3aCchlH HBIFAWTTHI, aybUTIAPIbIH, [IIAFBIH JKOHE OpTa KajaaapblH JaMybiHa
CENTIrH TUTi3Al. YJKEH KOCIMOpBIHAApFa KaparaHIa IMIaFblH KOCIIKEPIIKTIH apTHIKIIBUIBIFBI KYMCaJFaH
KYpJIeli Kap>KbIHBIH T€3 oTelyi, OHIIpyIIUIepIiH aiiMaKThIK HapbIKKA XKbIIaM OarnapiaHybl, CYpaHbIM MEH
TYTBIHYJIBIH ©3TepyiHe jKeie] HKeMIeTyl MeH KYMBICTIEH KaMTBhUTYIBIH Te3 6CYiH KaMTaMachI3 etei [3].

Ocpiran  OaitmanpicTel  Kasakcran PecmyOnmkachl JKyprisinm OTBIpFaH —QJEYMETTiK-DKOHOMHKAIIBIK
casicaTThIH HETI3ri OarbITTapbIHBIH Oipi OpTa jKOHE IMAaFbIH OW3HECTI JAMBITYIbl MEMJICKET TapanblHaH KOJIFa
QIIFaH, COHJA-aK JKeKe KOCIMKePIiKTI Kojjay Imapanapbl canblcThipMansl Typae TMJL  ennepiHiH
apachelHAarbl ayKbIMbl OoibIHIIA TeHaecci3 Oonbin Tabbutaabl. JlyHuexysinik bankrin Doing Business
pedTHHTICiHIH HOTIDKeepi OoitbraIa, 2014 xok. Kazakcran 2013 >KbUTMEH CalbICTRIPFAHA ©3 MO3UIIHSICHIH
3 tapMakka akcapTa OTeIpbIT, 189 emmin apacwiama 50 opbIHIBI HeMIeHTeH. by 3epTTey Kbl CalbIHFbI
Herizge 189 emne oTKI3UIM OTHIpajbl KOHE OJI OOWBIHINA OW3HEC-KIMMAT KOJNAWIBUIBIFRIHBIH 10 OaFbIThI
OolipiHIIA enaepAiH peitunrici aHpikTamansl. KP  CraTucThka areHTTITIHIH JepeKTepiHe ColKec,
Kazakcranma COHFBI 9 JKbUIJIA IIaFbIH KOHE OpTa OM3HECTIH TipKEIreH KACIMOPhIHAAPbIHBIH CaHbI €Ki eCelcH
apThIK Mejepre ocim, 2013 >KbUIIBIH HOTHOKEIEpl OoibiHINa, 1 542 MbIH OipmikTi KyparaH. lllarbiH sxoHe
opra OW3HEC TYpaKThl JaMybl a3aMaTThIK KOFAaMHBIH IIHTETrl peTiHae Oapmia Ka3aKCTaHABIKTapAbIH Oll-
AyKaTBIHBIH apTYbIMEH THIFbI3 OaimaHbIcThl. CTAaTUCTHKA AareHTTITIHIH YCTIMI3ZEri JKbUIFbI MOJIMETI
OolibIHIIA, Ka3ipri TaHma emimizae 627779 OenceHIi KOMIIAHUSIAP MEH KEKe KACIlKepliep TIPKEIeH,
maMaMeH oniapAblH 99 maib3bl IIaFrblH JKOHE OpTa Ou3HecTiH yiecine Tueni. CoHBIH imiHAe OapIibiK
cyobekTinepnin 61,1 maibI3bH JKeke Kacinkepiep, 27,1 naib3eiH mapya (pepmepiik) koxansikrapsl, 10,4
MaHbI3bIH IAFbIH KOCIIKEPIIIKTIH, ajl 1,4 maibI3bIH OPTa KOCIKEPIIKTIH 3aH/IbI TYJIFajJaphbl KYpauib.

larpiH >koHE opTa OW3HECTIH OeliceHIi CyObeKTinepi CaHbl >KOHIHEH €Ki OOJIbIC anma Kememi.
Conapapry imiage 119246 KypbUTBIMBIMEH €MiMI3JETri >Kalmbl KepceTKImTiH 18,99 maibi3piH KypalThIH
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Onrycrik Kazakctan o0Ombicel OipiHmi opeiHAa Typ. EkiHm opbeiHAarsl AnMaTbl OOJBICH KAkl
KepceTKimTiH 16,44 maiibibiH KaMTUTBIH 103241 cyObekTire we. Anm OynaH KeHiHTi OpbIHIApAarbl
aliMakTapplH yJieC calMakTapbl OylapJaH enoyip TeMeH. byraH Kke3 jKeTKi3y YIIiH YIIiHIII, TOpTiHII
operaapaarsl Iereic KazakcTan oOmbIckl MeH AJMaThl KayackiHa THiciHIE 61995 xone 56221 mrarsiH
JKOHE OpTa OM3HEC KYPhUIBIMIAPHI 0ap eKCHIIr aHbIKTAJI b

AptTa Kanmynibuiap Karapeiaaa Ateipay o6nbicel 17700, ManFbIcTay OONBICHIHIIAFEI KopceTKim 15941
0oxca, Kebutopna o6meickl 12917 aereH canmapMeH askTaiabl. KocimkepiikTiH KeKeJIereH TapMaKTaphlHa
KEeJICEK, 3aH/Ibl TYJIFaJIbl MIAFbIH JKOHE OPTa KOCIMKepIiK cyObekTinepi OoibIHIIA AMAaThl Kalachl ajlIbIHFbI
OpbIHA. AJIMaThl KajacklHAa Oy KepceTkimTep TuiciHie 18215 xone 2335 canmapbin kepcereni. Kaaran
aiimakrapna Oyn mudpanap endyip TemeH. Coll CHSIKTBI JKEKE KOCIMKeplik TeH mapya (depmeplik)
KOXKaJIBIKTapbIHBIH caHbl jkeHiHeH OHrTycTik Kaszakcran xoHe AsMaTbl oOJsbICTaphl OipiHINI OpBIHIAPABI
ueneHeni. Al oceUiapabiH 1mapya (gepmepliik) KOKalbIKTapblHaH Oackanapbl OolbiHIIa KpI3piiopaa
00JIBICHI COHFBI OpbIHAa. CTaTHCTHKA areHTTITTHIH MOIiMeTi OOMBIHINA, STiMI3IEr MIAFbIH J)KOHE OpTa OH3HeC
KypbutbiMaapbiHa 2156901 anam sxymbicka TapThuiFad. OnapasiH 552445-1 3aHbl TYJIFaIBI HIaFBIH OU3HECTE
XKYMBIC icTece, 422464-1 3aHabI TYIFaIbl OpTa OM3HEC KYPBUIBIMIAPBIHAA XKYMBIC aTKapaasl, 728682-ci xeke
KociMKepiikneH myFbuiadanbl, 453310-p1 mmapya KoKalbIKTapbIHIA KYMbIC kacaiinbl. [llareiH Om3Hec
KOCIMOPBIHAAPHI CaHBIHBIH XeJlesl KapKbIHMEH ecCyi Xajrmbl anrania eHepkacinre (174,8 %), Oanblk aymay
MeH Oanbik ecipyae (181,9 %), melimanxana skoHe MeiipamxaHa Ousnecinae (168,9 %), Oimim Oepyne
(182,2 %), neHcaynbIK cakTaya )KoHe dJIeyMeTTiK Kpi3MeTTep kepceryne (180,2 %) Gaiikanbin oteip. 2000—
2015 oK. apajbIFblHAA IIAFbIH OH3HEC KOCIMOPBIHAAPHI IIBIFAPFAaH OHIM KejeMi arbIMIarbl OaraMeH
ecenTereH/ie maMaMeH 5 ecere koOelreH. AMMaKTHIK TYPFBIZA OHIM HIBIFapy KOJIEMiHIH KapThIChIHA KYBIFbI
Jepiik AnMatel MeH AcTaHa KamainapblHbH yieciHe tuenmi: 47,1 %, AcraHa KanachIHBIH YJeCi COHFBI
5 xbuiaa 9 %-nan 15,8 %-ra peitin aptkan. MyHnaait ecim Atbipay oonbicsiaza 4,3 %-nan 7,2 %-ra, Kei3putopaa
obnbiceiHaa 3,1 %-nan 4,0 %-fa eckeH. byriHri KyHi KOHOMHUKAIBIK ©CYAEri Heri3ri OarblT — MIaFbIH
KOCIMIKEPIIKTI  BIHTAJTAHABIPHIN, OHBI YITTHIK OKOHOMHKagarbl peimiH ecipy. IllareiH Kocinmkepmik
MIapyalIbUIBIK 1C-OpEKETTIH HEri3ri oJici peTiHJe IapyambUIblK HBICAHIAPBIHBIH KOINTereH TypJepiH
BIHTAJAHABIPYFa, XaJbIKTBIH JKYMBICIICH KaMTaMachl3 €Ty JEHIeHiH apTThpyFa jkoHe Ka3akcTaHHBIH
XalbIKapajblKk  eHOeKk  OeNiHICIHZEri  CalbICTBHIPMajibl  ApTHIKUIBUIBIKTAPBIH —~ KOPCETETiH  Ooajbl.
KazakcTaHHBIH Ka3ipri SKOHOMHKACHI OPTa JKOHE MIAFbIH KOCIMKEPIIIIKTIH MaHbI3bIH KOTEPIIT OTHIP.

[lareiH  OW3HECTI KONAAYIBIH peclyONUKanblK KelieHai OaFjapiaMaHblH — HETi3ri  ilrHapa
Oarmapnamaiapbl, LIaFbIH KOCIMKEPiKTI NaMBITYAbIH KaMTaMachl3 eTylli imiHapa Oargapiiamanapsl
HOPMAaTHUBTIK-KYKBIKTBIK, KapXKbUIBIK, MaTepUAIIBIK-TEXHUKAIBIK, KaJIPIBIK XKOHE aKMapaTThIK KaMTaMachl3
eTY/IiH ilmiHapa Oarmapiamanapsl 0ousin Tadbutaapl. Ockl ilTiHapa OarmapiaManap TYIKI MaKcaTThl Ky3ere
acbIpyFa TiKenel ocepiH Turizdece ae, OFaH JKeTyre OapibIK KaKeTTi skarnainap/asl xacaiiapl. OceiFan opait
OpTa JKOHE IaFbIH OMHECTI KOJIAay/IbIH KapKbUIBIK illiHapa Oarmapiamanapsiaaa Kasakcranmarsl opTa jKoHe
IIaFbIH OM3HEC cajachlHA OarbITTANIFaH KAPXKbUIBIK HECHEIK pecypcTap/blH HETisri KaliHap Ke3epiHiH Oipi
Asusutelk Jlamy Banki (AJIB) men Eyponansik kaiita kypy sxoHe lamy banki (EK/B) Gomnbin Ta0bUIaTBIHBIH
aTar eTyre 0oJabl.

[lareiH OW3HECTI KOMNAYJBIH KEHIeH I OarmapiiaMachlH PeCYpCTHIK 3epTTey OarmapiaMaHbl JKy3ere
achIpy YIIIH KQKETTI pecypcTapra KaKETTUIITiH, SFHA OHBIH PECYPCTBIK KAMTaMachl3 €TiTy KYPhIIBIMBI MEH
KYpaMbIH, aHBIKTayIaH TYPaJIbl, OJI KeJIeCiel TypIiepre sKiKTene i

— HOPMATHBTIK-KYKBIKTHIK;

— Kap KbUIBIK;

— MaTepPHAIBIK-TEXHUKAJIBIK;

— KaJIpJIbIK;

— OyKapaJibIK-aKIapaTThIK.

[lareiH  OWM3HECTI  KONJAyIbIH  MaKcaTThl  KelleHJl  OaFjapiiaMachlH — JKy3ere  achIpyza
KapKbUIAHBIPYABIH HETi3r1 Ke3Jepi MEMIEKETTIK OOJDKETTIK Kypaiap apkeiibl 60 maifbl3 KosjaHca,
Oro[KeTTIK eMec yibiMmapaad 15 maife3, Oacka KapKbUIaHABIPY Ke3[epi apKpulbl 25 maibi3nai
KYpalTBIHBIHABIFBIH aHFapyFa Oonanbl. OchklFaH coiikec OYTiHTI KYHIE PeCHyONUKANIBIK OIOKETTEH KOHE
KEPriTiKTI OFOJKETTEH Jie IaFblH OW3HECTI TiKeleW KapXKbUIBIK KOJIJayFa MYMKIHIIKTED >KacallbIHBII
KaTKaHBIH eckepeMi3 (Cyp. Kapa).
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Kazakcran PeciryOnrkachIHAAFbI IAFBIH OM3HECTI KOJJIAY/IbIH MAKCATTHI
KeIlleH 11 OaFaapiaMachbIHbIH KYPBLIBIMBI
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Cyper. Alimakrap OO#BIHIIA MAFBIH OU3HECTI KOJAAayAbIH MaKCaTThl KEIIeH T OaraapiaMach

OpOip ic-mapanap OOHBIHINA pecypcTapra KaKeTTUTIKTI aHbIKTay Kepek. COHBIMEH 0ipre MatepuapIk,
eHOEKTIK )KOHE Kap KbUIBIK NIyl MBIFBIHIAP/IBI Tallall eTIeUTIH ic-Iapanapabl eHaipyre, ikl pe3epBTep/i
KETKUTIKTI Typ/ie maliananyra OediMaeny MaHbI3 bl OOJIBIIT TaObLIAIbI.

EniMizaiH KociMKepUIiIiKTi 1aMBITY/Ia )KETKEH )KETICTIKTepi alMakTap MEH ayJAaHAap/blH TeH JCHIeH/Ie
namybiHa Heri3 Oonaabl. COHIBIKTaH aiiMaKTapMEH JKOHE JKEKellereH ayJaHJapiarbl OpTa JKOHE IIaFblH
OM3HECTIH AaMybIH KellIeHi OarajayAblH epeKile MoHiI 30p. AyIaHHBIH OpTa OHE IIarblH OW3HEC JaMybIH
3epTTey MBIHA/Iall CbI30a apKbUIbI TYCIHAIpyre Oonanbl. SIFHM MIaFbIH KOCIMKEPIiK KOFaM IaMYBIHBIH OapIIbIK
ke3eHzepinae 6onran. COHBIH apKachlH/a YHUEKY3UTIK OPKEHUETTIH JaMybl apKbIIbl COJ Ke3/IeTi eIIep iy
OapnbirblHa Tapanrad. Ipi OW3HecTiH maiiga OoiyblHA NEHiH IIAFBIH KOCIMKEpIiKKEe KONBUIATBIH Mocene
OonmaraH.

MemiiekeTTiH IaFbIH  KOHE OpTa OW3HECTI JaMBITY/bl BIHTANAHABIPYFa JIeH KOIOBI  ipi
KOCITIOPBIHAAP/IBIH,  JKeJleNl JaMyblHa KyaTThl cepmiH Oepeni. Ipi eHpipicTepre KaparaHja, IIaFrblH
KOCIMIKEPIIKTIH OipKaTap apTHIKIIBUIBIKTApEl 0ap €KEeHiH Je alTy KepeK. DKOHOMHKAHBIH KYPBUIBIMIIBIK
KaliTa KypyJapblHJIa OHBIH KOpiHICTepiH jka30ail TaHyFa OOJIafbl: KOCIMKEpIEp/iH HApBIKTBHIK TaHIAY
»acayblHa MYMKIHJIIT1 MOJI, KOCBIMIIIA KYMBIC OPBIHAAPHIH alllyFa Jla OHTAMIIbI, )KYMCAIIFaH IIBIFBIHIAPBIH
KalTapbIMbl Ja Te3, TYTHIHYIIBUIAD CYPAaHBICHIHA Ja kexen Oedimuenin keryre Oomaxael. lllarei Om3Hec
HaApBIKTBI Tayapyiap MEH KbhI3METTEPMCH MOJIBIKTBIPYFa JKarmai kacaiifipl. Canaliblk JKOHE ayMaKThIK
MOHOIIOJIU3M KapMarblHa TYCIill Kanmaiipl. EH 0acThIChl, O9CEKENeCTIK JICHIeHiH apTThIPYFa JKOJ alliajbl.
CoHnpaii-aKk MaFblH KOCIMKEPJIIK XalbIKThl JKYMBICKA OpPHAJACTBIPY CalachlHIA Ja EpeKIIe JlieyeTKe He,
OHJIpiCKE KOCHIMIIA JKYMBIC KYIITEPiH TapTyFa Ja OH BIKOal eTedi. Ipi eHIipic opbIHAApBIHIA
OpaNBIMCBI3MIBIK ~CajllapblHaH MYHIAd MYMKIiHOIK ©Ooma Oepmeiimi. bBip JkarblHaH, TEXHOJOTHSIIBIK
EPEeKILETIKTEp A€ YIKESH KCIOPhIHIAPIbIH MYMKIHIITIH MIEKTEH I,

[larpia OW3HECTI KONIAYJBIH KEIIEHMiI OaFaapiaMachiHBIH HETi3Ti MaKCaTTapbhlH KIKTEYJe OHBIH
ilrHapa MakcaTTapbl, SFHH MaKcaTKa JKeTy Kypaiaapbl MeH JKOJIaphl, alKpIHAAa 6. [TiHapa MakcaTTapra
coiikec, MIaFbIH OW3HECTI KOJJAyJblH KelIeHMIiK OarmapiaMachl TYpii JAeHreizeri OarmapiaManapiaH
Kypananael. Barmapmamanbl a3ipyiey MeEH JKy3ere achlpy apachIHIArbl KayanKepIIUTKTI HAKThl Oenriney
apKBUTBI OJIAp/Ibl JalbIHAAy MEH OacKapyablH THIMII YHBIMIACTHIPBUTYBIH KAMTaMachl3 €Ty KaXKETTLTIriH

98 BecTHuk KaparaHgmHckoro yHusepcurteTa



KasakcTaHgafrbl opTa XeHe LUafFblIH...

aliKpIHAAal OTBIPBIN, OHBI JKEKeJlereH OarmapiaManapra Oenmy okypriziieni. MakcaTTel  KemleHI
Oarapiamariap Heri3ri iliHapa jkoHe KaMTaMachl3 eTylIii Oarnapiamanap 0oJbIn OesiHe i (KeCTeHi Kapa).

KecTe

Opra xk9He MIaFbIH OM3HECTi KOJIayAbIH MAKCATTHI KelleHAi 0aFIapiaMachlH TONTACTBIPY CHIIATTAMACHI

Bbarnapiamansiy Typiepi Tomnray Genrinepi
MakcatTsl namy Makcarka OarpITTaJIFaH CUIIATHI OOMBIHIIIA
OpTa Mep3imai MakcaTtka JKeTy YaKbIThl OOMBIHIIIA
Ko makcarTsl MaxkcarTeIH OarsITE OOMBIHIIIA
MeMJIeKeTTiK (aiMaKTBIK, KEPTiTIKTi) MakcaTThIH ayKbIMBI OOMBIHIIIA
OJICYMETTiK-9KOHOMHKAITBIK Kp3mer Typrepi OobrHIIa
JKanmsl xxyHeinik OpBIHIAYITBIIAPIBIH KYpaMbl OOHBIHIIIA
Kemrenni sxxyieminik Y WBIMIACTHIPYIIBUIBIK MIAPYaNTbUTHIK OaliIaHbICTap IBIH
cuUmaThl OOWBIHIIA
[TpobaemanbIK-HbICAHATBI Ocep ety 00beKTici OOMBIHITIA

Krnaccukanplk SKOHOMHKa OKUTIEpiHIH OapibIFbIHBIH 3epTTeyi OYTiHTT IIaFbIH KOCIMKEPIIKTIH COJ
Ke3JIeri JKarIaibl KbI3BIKTBIpaAbl. MyHBIH OapibiFbl 0i3re MUKPOIKOHOMHKA MEH SKOHOMHKAJBIK iTiMaep
TapuxbiHaH Oenrimi. EHceni emimi3niH epKeHJEYiHIH Heri3i OONbIN TaObUIATBIH OCHI IIAFBIH JKOHE OpTa
KOCITIKEPIIIK CYyOBEKTUIEpi OKEIII KaTKaH Ta0bICTap KaH A, €H Il COFaH TOKTaJIalbIK.

CanpICcTRIpBIT  Kapacak PecrmyOnMKalbIK CTaTUCTHKAIBIK areHTTiK ychiaFaH 2012 KBUIIBIH
MOJIIMETTEpiHE CYHEHCEK, OChl calaJaH TYCKeH Talbic pecmyOnmka OoipiHma 4 Tpiaa 508 mupn TeHre
OosraHbpl Oaiikananmbl. ByaapaslH apachlHaa 3aHAbl TYIFAIbl IIAFbIH KOCIIKEPJIKTIH TaOBICKI 1 TpiH
114 muipn 843 MiH, 3aHAbl TYIFalbl OpTa KOCIMKEpIiKTiH yieci 2 TiapH 650 mupa 288 miH, Xeke
KocinkepiepaiH Kockanel 536 mupn 344 miH, an mapya (hepMepitik) KoxKaJIbIKTapbIHBIH 9KeNTreHi 256 Mipa
605 MIH TeHre KeJieMiHAE Kypaibl. AlMakTapiaH AJMaThl KajdachIHBIH Yieci OopiHeH OachiM. OcChbl
CyOBeKTiIep oKeNreH O0apiblK TaObICTHIH 27,64 maibi3el, srHu 1 TpiH 135 Mapa 482 miH TeHreci, AnMarsl
KaJIaChIHBIH Yiecine Tueni. Keneci opelHIarsl ACTaHa KaJlaChIHA THECLTI KapKbIHBIH KeJieMi Oy/iaH eKi ecen
TeMeH, on 504 mapza 569 miH TeHre Kypansl. YuriHm opeiHAarsl bateic KazakcTan OONMBICHIHBIH €HITICiHE
334 mupa 967 MItH TeHre ka3buica, TOPTIHII OPBIHIAFel AThipay oOnbIchiHAa 273 mupn 877 MIIH TeHre,
Oecinmi opeIHABI AnMaTel o0mbickl 255409 miH, anteiHmbl opbiHAbl OHTycTiK Kazakcran 206367 muH,
xetiHmi operHbl LbFeic Kazakcran 193747 muH, cerisinmi opeiHasl Kaparaumer (188068 muH), AkMona
122443 mnn xoHe [laBmomap 114048 muH obGibictapel 11-13 opbiHmapabl ueneHreH. KepceTkiin cOHbIH
Kezputopna 113144 man, Contyctik Kaszakcran 108537 muH sxoHe XKamObur 85450 MiIH OONBICTaphI
asikTaiael. OchUlaiilia, IIAFblH JKOHE OpTa OM3HEC SKOHOMHUKAIBIK TYPFblOa OelceHIl TYpFBIHIApABIH
apachlHIa OaphIHIA KEHIHEH TaparaH KbI3METTIH TYpiHE ailHaJbI OThIp. Bysl MeMieKkeTIMI3IiH sKocHapIibl
casiCcaThIHBIH IYPBIC TaHJaJFaHblH, COHIAH-aK eliMi3leri OM3HEC-KJIUMATThIH KOJAHIbl  SKEHIH
KyanaHabIpaasl. KocImKeprikTi AaMbITyFa MEMIICKET alpbIKIIa MyAnesi. OWTKeHi OChl apKbUIbI KaHIIaMa
TYHiHAI mpobnemanapiablH memimMid Tabyra Oonanel. bi3fin >kyprisreH 3epTreyiepre cokec, aJIeyMeTTIK
OpINTECTIKTI AAMBITY apKbUIbl OHMIIIKIICH, KOCIKEpIepMEH KOHE jKajaMallbl KYMBICHIBUIAPMEH apajiaFbl
KOFaMJIBIK KaTBIHACTBI YHJIECTipyre >KOJI alllbUIaThIHABIFBIH Oaiikayra Oomangsl. COHABIKTaH Kasipri kesue
orOachl OM3HECIHIH PeJiHIH apTyblHa aca 30p KOHUI OeliHyle *oHEe MEMIICKET TapamblHAaH >KaH-)KaKThl
KapkpiaHaelpyna. Otbacel  Om3Heci Kaszakcranma keHiHeH TapairaH. lllarbiH  kocimkeprikTi
YUBIMIACTBIPYIIBIH  OYJ1 TYpiH KaHJAHJBIPY, dcipece aybUILABIK Keplieple TYpaThlH O0TOAChLIapAarsl
TYBICKAHJIBIK OalIaHBICTAPBIHBIH JOCTYPIi OEpIKTIriMEH, YIKEHAEPHAl KYpMeTTeyl, TYyTac IapyamblUIbIKThI
0ip orbacel MyIIenepiMeH Kyprizy MYMKiHIIriMeH TyciHmipineni. Ordacsl OM3HeCiHIH 0acka Ke3 KeJreH
Oayamayiap CHSKTBI OH OHE TepiC KakTapbl 00J1abl. APTHIKIIBUIBIFEI, €H aJAbIMEH, 0TOACHI MYyILIEIePiHIH
OipnecTirinzae, icTiH TaObICTBI OONybIHA IIBIH HUETTI KBI3BIFYLIBUIBIK TYIBIPYBIHIA OHE OPBIHIAIATHIH
KYMBIC CaIlachl YIIiH >KOFaphl KayanKepIIUliK TaHbITYbIHAa 0ok Ta0bu1aasl. Cebebi oTOackl Ou3HeciHme
KYMBICIIBLUIAp/Ia, epeke OOMBIHINA, NIETTCH KeJeTiH eHOCKaKbIHBIH 0acka Ke31epl 00JIManIbl, al dKYMBICTBIH
aiFa )Kypyl, )KYMBICTAFbI COTTLIIK TEK OChl OM3HECIMEH OalyIaHbICThI, OCBIFAaH COMKEC, )KYMBICTaH KYTUIETIH
HOTHXe Jie ic XKy3iHae TaObicThl Oonaabl. OcblnaH MIapyallbUTBIK KbI3METiHE iIIKi OakpLiay xacay e3apa
TYCIHICTIK TICH BIHTBIMAKTACTBIK CHIATTa SKypri3uiedi. EKiHIN jkarblHaH, OacCIIbIHBIH KaTaparbl
KYMBICIIBUIAPMEH ©3apa KapbIM-KaThIHACTAPHI KaFbIMJIBI dcep €Tyl MYMKiH oHe, KepiciHiie, Oackaria
XKarmaliaa orOackl OM3HECIHIH JaMyblHa Kenepri Oosybl na mMyMmkiH. HlapyamsuiblKTel Gackapyabl IyphIC
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Kypri3ce, IIapyamrbUIbIK OAacIIbICHl JKYMBICHIBUIAPBIHA, SFHU ©3 KapaMarblHAAFbl TYyBICTapbIHA YIIKEH
KaMKOPJIBIK KepceTeli, OyJI, opuHe, €HOCKTI BIHTAAHABIPAJbl, KBI3BIFYIIBUIBIKTEI apTTHIPAJbl, PYXaHH
KaHaFaTaHYIIBUIBIKTEL KOFapbUIaTa/bl, €HOEK OHIMIUIIr >korapiainpl. Erep, kepiciHiie, KbI3METTECTEp
apachlHIa OTOACBUIBIK TApTBHIC HETI3IHIE MAcelenep TybIHIaca, OHJa OHBIH 3apAanTapblH 00hKay MYMKIiH
emec. Otbacel OM3HeECiHIH 0acThl KEMIIUIr PeTiHAe OM3HECTIH TaOBICTHUIBIFBIHA OTOACHI MACEJICPIHIH
TIKUIEH BIKNANBIH Oexinm kepceryre Oonmambl. On ordackl OM3HECIHIH cabaKTaCTHIFBIH «KHBIH JKaFqaiaar
KaJAblpybl MYMKiH. bu3HecTi yHBIMIAcTBIpyObIH OTOACBUIBIK TYPiHIH KOPCETUIreH KEeMIIUTiKTepiHe
KapaMmacTaH, QJIEMHIH OapiblK efiepiHae Oyil HbICAaH MapKETHHITIK apTHIKIIBUIBIKTA YJIKEH Oenenre wue.
CoHBIH i1IiH/IE KYMBICTICH KAMTYy, dcipece ’KacTapra JKYMBIC TaybIn Oepy Macereci menrimMia Te3 tTadasl. Ic
XKY31HJIET] MaFbIH KCIMOPhIHAAp/a KaHA/IaH )KYMBIC OPBIHAAPBIH KYPY apKbUIbI )KOHE XaJIBIKTHIH 63 OeTiHIIe
OpEKeT eTyiH KeHEeHTy apKbUIbl MBIHIAaFaH aJaM/bl )KYMBICTICH KaMTyFa MYMKIHIIK Tyazabl. [llareiH Ou3Hec
1K1 HApBIKTBIH JIaMYbIH KaJbIITACTBHIPHIN JKOHE 0acka Jja OKTeM dIeMIIIK 09CEKENeCTIKTeH ThIC JaMBITyFa
MYMKIHZIK Oepeni [4].

CTaTUCTUKAIIBIK MAJIIMETTepre CYHEHCEK, eiMi3Neri HIaFbIH JKOHEe opTa OW3HeC KYpbUIbIMIapbIHIA
KYMBIC iCTEeN KYpPTeH XaJbIKThIH caHbl xkeHiHeH ae OHTycTik Kazakcran o6mibicel 285308 kepceTkimrepiMeH
anya xeneni. Ocel cananap apKbUIb dlI-ayKATTAPbIH KOTEPYIIUIeP/IiH KaTapbl AJIMaThl KAJlachl MEH AJIMAThI
obnbicbiHaa na 6aceiM. Omapna Oyt neHreinep tuicinme 275447 xone 255321 memmepinge. An onapabl
cyObeKkTiep TypiepiHe Kapail Oeiin KapacThIpFaHIa, 3aHAbl TYIFajbl ILIaFbIH KOHE OpTa Ou3HECKe
KaMTyJlaH AITMaThl KaIachIHBIH Yiieci aipbIKima xkorapbl. OHna Oy canamap tuicinire 126330 xone 71791
amamapl Kypaiael. Con cusakTel 89658 amamra sxymeic Taybin Oepred Llbirpic KazakcTan oONbICH Keke
KOCIMIKEPIIKTI AaMBITYy JKOHIHEH KemobacklHAa Typ. An mapya (dhepMepiik) KOKaJIbIKTapbIHIA KYMBIC
icteiitinaep canbl OHTycTik Kaszakcrtan oOibichiHAa OopiHeH nae kem 141403 amaMabsl  Kypaubl.
MemiiekeTTeH OIO/KETKE OpTa JKOHE IIAFBIH KOCIKEPIKTEH TYCETIH CalbIKTBIK TYCIMAEpHi YJFaiTy
apKBUIBI QIEYMETTIK Oafiapiiamanap/blH OpBIHAATYBIH KaMTaMachl3 etyre Ooiajpl. MHHOBaIMSIIBIK KOHE
’KOFapbhl TEXHOJIOTHSJIBIK cajajapia IIarblH KOCIIKEPIIKTIH WBIFBIHA apThUlap CajiMakK Ta XCHUT eMec.
BusHecTi 3neKTpOHIBI TYplle KYPri3y YIIiH OipTyTac aKkmaparThiK KEHICTIK KYpy Ja MaHbI3IbL FBUTBIMIBI
TepeH TYypAe KOJIAHyIbl Talal eTETiH cajajapla KOCIMKEpIiK KbI3METTI OHTAaWIbl KOJJaHY apKbUIbI
KETICTIKTepre jeryre Oonaabl. XalbIKapalblK BIHTHIMAKTACTBIK JKOHE ICKep KOOmepamus apKbUIbl el
SKOHOMHKACHIHA MHBECTHIIUS TAPTYJIbl €celieil TYCY/IiH Jie MyMKIHJITI *KeTin apTeuiapl. Ipi KocimopeiHIAp
JKYMBICBIH IIaFbIH KOCIOPBIHIApMEH CYOKOHTPAKTBUIBIK JXKoHE 0acka Ja KOOomepalusiblK OaliaHpicTap
apKbUIBl OHTaMNMaHIBIpyFa 907eH MYMKIHAIK Oap. Kocimkepiik KeI3METTIH OTOACHUIBIK TYPiH HBIFAUTyFa Oa
OoFaHa.

Kasipri Tanma KasakcraHaarbl IMaFblH KOCIIKEPNIK cajachlHia 1,7 MJIH acTaM ajaM €HOCK eTel.
OcpiHmamMa agamMHBIH OTOACBIHAA, JyJeTiHAe KaHmlama xaH Oap. KocimkepmikTiH AamyblHa KYpri3ijreH
Tangayaap Oy calaHbIH eNeT] XalbIKThI )KYMBIC OPHBIMEH KaMTaMachl3 €TYMEH eJJIeTi TYPAaKThUIBIKKA OH
BIKIIAJI JKacall OThIPFaHbIH alifaKTaiabl. ONTCe Ne, Ka3ipri KYHI IaFblH KOCIMKEPIIK cajdachblHIa eHAIpIICTiH
OHIMJIEpJICH repi caya-caTThIK, JACIIANIBIK KbI3MET TYPIIEpiHiH YIIec caMarbIHBIH 9 Jie 00Jica Kol eKeHIiH
ne aity kepek. COHBIH calJapblHaH IaFblH OM3HEC TaparblHAH TYCETiH CABIKTHIK TYCIMIED KAaJIlbl allFaH/a
10 maiibrzman acmaii katelp. IllaFelH KoCIKEpmiK CyOBEKTUIEpiHIH ic-opekeTi KebiHece KEepriliKTi
XKepieplieri  aTKapylibl OpraHIap/blH 1C-KUMBUIBIHA TOyeNAi OOJBIN KeNeTiHI Jie KachIphlH eMec.
Con cebenreH e marblH OM3HECTIH OPKEHIH KEH Karo YIIiH MEMJIEKETTIK KOJAay KaXXeTTiri OUTiHIN OThIp.
By yinin apHaynsl mapaigapabl KOJiFa aly KakeT. MeMIIeKeT KOCIKepIiK KbI3METTIH epKiHAIrHe KemJImiK
Oepelli JkoHE OHBI KOPFayJbl, KOJJAyAbl KaMTamachl3 eTefli. Bi3fiH eniMizfie KOCIKEpIiK KbI3METIIeH
alfHanbICy KYKBIFRI Herisri Ata 3annma Kazakcran PecnyOnukachiHbiH KOHCTHTYIMSICBIHIA KOPIHIC TaIKaH.
Onyia opKiM KOCIMKEPIiK KBI3METIEH alfHAIIBICYFa KYKBIKTHI, ©3 MYJIKIH Ke3 KEINTeH 3aHJbl KOCIMKEepIiK
KbI3METKE Taiiiajana anaisl AeiHreH [5].

Haxkreipak aiitkanma, Kazakcranma Toyenci3ik sKbULAapbIHIa OpTa JKOHE IAFbIH KOCITKEPIIKTI KoJIay
MEH JaMBITYIBIH J>KeTI MEMJICKeTTIK OarmapiaMachl KaOBUITaHBIN JKy3ere achlpbUiibl. Kazakcranma
WHTyCTPHAIBI-MHHOBALIMSUTIIBIK, 1aMy OaFJapiiaMachlH iCKe achlpy MEMJICKETTIK CasicaTThl IIaFbIH KOHE
OpTa KOCIITKEPIIKTI KONJAy MEH JaMbITyFa OaFbITTay >KOHE MEMJICKET IeH KOCIMMKEPIiK KaThIHACTAp
apachlHIa >KaHa WACOJOTUSHBI KYPY KaXKETTUIriH KepceTTi. VHHOBaIMSIBIK SKOHOMHKAHBI JTAMBITY/a
KEKeNlereH KOCIMmOophIHAap OJCeKeNecTiriH  apTThlpy YIIIH IIAFbIH  JKOHE OpTa  KOCIMKEPIIKTiH
AYKBIMJIBIIBIFBIH, )KaH-)KaKTBUIBIFBIH, HAPBIKTHIK KKETTUIITIH KOJIaHy MocelieNiepi )KeTuIIipiini. Memieker
KOCIMKEPIIK CalachlH AaMBITYIAFbl YCBIHBICTAP b JKY3€Te achIpy YILIH KOCITKepIiep KOMaiIbl skaFraai skacait
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OTHIPHIT, ©3iHIH KOMeTiH 0ocekere KaOlIeTTLTIK ayieyeTi 0aChIMIBIKKA He KOHE eIIIH FhUIBIMU-TEXHUKAITBIK
oJleyeTiH KOTEPETiH IIaFbIH KOHE OpTa OM3HEC KOCIOPBIHIAphIHA Kapal OaFbITTa IbL.

KazakcTanHbIH OYriHIi FBUIBIMU-TEXHUKAJBIK JKOHE HHHOBAMSUIBIK —CascaTbl HMHHOBALMSIIBIK
ypaictepniy OeNCeHAINriHIH apTyblHa, >KaHa TEXHOJIOTHSUIApABl EHTi3yre, OHEPKOCINTIH eHIipyIIi
cajacelHAArbl JKaHa Odcekere JKeTyre, FBUIBIM MEH OHIIPICTIH apachIHIAFrbl aWbIPMAIIBLIBIKTHI
KAKbIHIACTBIPYFa, Ka3ipri HIETeNAiK TEXHOJOTHUIApMEH KapyllaHyFa >KoHE XaJbIKapasiblK CTaHIapTTapibl
eHri3yre OarbITTaidFaH. MeMJIeKeT WHHOBAIMSIIBIK 1C-OPEKETTEepIl OaMBITy VIIiH FBUIBIMH-TEXHUKAIIBIK
canazia KOCIMKepiK CeKTOPBIHCHI3 1aMy MYMKiH €MECTIriH TYCiHin oTelp. OHBIH YCTiHE IIAFBIH KCIIOPHIH
CyOBEKTIIepiHiH OHIMIHIH 09cekere KabineTTiniri TomeH. byt eki skakThIH J1a 0ip-0ipiHe KepeKTiriH KopceTin
otelp. OchblFaH OailIaHBICTBI HMHAYCTPUSUIBIK-MHHOBAIMSUIBIK OaFiapiaMaga MOHOIIOJIHMCTEPIIH HeTisri
KBI3METiIHE KIPMEHUTIH KBI3MET KOpCETy CallaylapblH INAFbIH KOCIMOPBIHAAPBIHBIH OOCEKEIEeCTiK OpTachiHa
Oepy MexaHu3Mi KapacTelpbitysa. COHBIMEH Oipre MmarblH KOCIKEPIIKTE FHUIBIMHA CHIMBIMIIBI OHAIPICTI
JIaMBITY VIOIH Kypaa-KaOIbIKTap MEH TEXHOJIOTHSHBI JIM3MHIKE ally JKoHE ipi OHM3HECNeH apajarbl
(paHUYali3UHITIK KaThIHACTHI KEHEUTY Mocelenepi KapacThIpbUlyAa. A3 IIBIFBIHAAP JKYMCail OTBIPHII,
0acThICBl ©TE TOMEH TOYEKEIMEH KaluTalAbl apTTHIPYIBIH 0acka ofici marblH OM3HECTi (ppaHuYaii3HMHITIK
KaTBIHACTAp apKbUIbl Kypy Ooibim TaObitambl. KazakcTaHma KociMOPBIHAAPAB! YHBIMIACTBIPYIBIH Oy
HBICaHBI )kKaHa OOJIFaHBIMEH, OOJIalTaKTarkl MaHBI3bI 30p OOJIBIN caHasa(bl. DKOHOMUKACHI JaMbIFaH eJIep/e
opOip KHUBIPMACHIHIIBI KOCIMOPBIH (paHYal3MHITIK OarpiTTa >KYMbIC >kacaiapl. JKypri3inren 3eprrey
HOTIXKeIepi OOMBIHINIA KYPBUIFAHBIHA 5 )KbUT O0JIFaH (paHdaii3uHrTiK pupmanapaeH 90 naibI3ra sKybIFbl o1
KYHI'€ COTTI JKYMBIC 1CTEIl JKaThIp JEreH KOPBITHIHIBI HAKTHUIBI JToJeNiepMeH aiirakranansl. Kazakcranma
(paHYali3UHT KaTbIHACTAp S>KEPriUTiKTI (UpManapAblH alIbIHFBl KaTapibl IIETENAiK KOMIIaHUSUIApMEH
XaJbIKapaJIbIK OipiiecTik HpIcaHaaphiMeH Oipre mamyna. Mocenen, 1995 x. Kazakcran PecnyOnukackiaga
IeT MEeMJICKETTEP/iH KaThICybIMeH OipikkeH KacimopwiHaap caHbl 736 Gomnca, 2000 k. oHbIH caHbl 2366
0oxca, 2012 x. 9875 nmen ecenreminai. Mpicanbl, AcTaHa KaJIaChIHJA IIETEIIKTEPIiH KaThicybiMeH Temip
Oeron OyibiMaapsl 3aybiTel «ABb Kpadteepre Al» repmanusuieik gupma xymbic ictece, «AK TypOo»
KemiciM-mapTel  OoibiHmAa KyarThUlbiFbl 100 MBT TypOmHa >xoHe cararbiHa 250 T Oy IIBIFapaThiH
KOTENyTHIU3aTop caibiHAbl. Ochl MakcaTTa repMaHisuiblK pupma KyHsl 54,2 maa AKL momn. comaceiHna
0OJIaTBIH HECHE KeIIiCIMEH KaMTaMachI3 €TTi [6].

bi3 aram kepceTKeHueH, eine SKOHOMHMKAHBIH 6HEepKacim cajackiHia KbisMeT ereTiH LIKC-nin
KapTHICHIHA JKYBIFBI Ka3ipri KYHI cayJa-caTThiK calachiHa, 4 % — KypbuUIbIc canachinaa, 3 % — eHjipicte
KYMBIC aTKapca, ajl SKOHOMHUKACHI KOFapbl JaMbIFaH 3KOHOMUKAJIBIK BIHTBIMAKTACTBIK KOHE J1aMy YHBIMBI
CNJICPIHJIETT OCBIFAH COMKEC KOPCETKIIITEPIMEH CalIbICTBIpFaHaa OyJl KOpCTKIIll TepT ecere ToMeH. by
momiMer IIIKC pmayMbIHBIH OCBIHAAW yjepici SKOHOMHUKAHBIH KaH-)KaKThl JIAMYBIHBIH i e Oolica
KaOlleTci3 eKeHOiriH KepceTedi. OpTapanTaHABIPYObl KaMTaMachl3 €TYAE HeETi3iHeH ©OHEepKICINTIK
CEKTOpIAFbl KICIIOPBIHIAPIBI, COHAN-aK acipece eHACYIi KOCIIOPbIHAAP cajlalapblH AaMBITY Ka3ipri Ke3e
MaHBI3/Ibl POJT ATKAPATHIH/IBIFBIH aTall KepceTyiMisre 0omabl.

[larpiH MHHOBALMSUIBIK KOCIMKEPIIKTI AaMBbITy YiIiH KasakcTaHmarbl BeHUYPIIBIK MHBECTUIMSIAPIBIH
VITTBIK JKYHECIH KYpy MaHbI3bl OarbiT OOJBIN CcaHanmaasl. BeHUypiblK HMHBECTHULMSUIAPABIH HETi3Ti
THIMJIIJTITIHE MBIHATAP]IBI )KATKBI3YFa O0JIaIbl:

— [IaFbIH MHHOBAIMSUIBIK KOCIMKEPIILTIKTI SKOHOMHUKAHBIH HAKTBI CEKTOPBIHAA, FHUIBIMHU-TEXHHUKAJIBIK

cajaja )KOFaprbl TEXHOJIOTHS aPKBUIBI KEIICH/I1 TAMBITY;

— FBUIBIMU-TEXHHUKAJIBIK ’KOHE MHHOBAIMSIIBIK 1C-OPEKETTiH HOTHKECIH KOMMEPIHSIIN3AIHsIAY;

— MHHOBALMSUTBIK 1C-OpEKETTI MHBECTHLIUSIIAY IbI )KaKCapTy;

— Ka3aKCTaHJBIK TayapiapblH OJeMIIK HapblKTa Oocekere KaOUIeTTUNriH KeTepyre OaFbITTaFaH

TEXHOJIOTHSUIBIK JK00aIap MEH HHHOBAIMSUIBIK )Ko0alap TETIKTEpiH OHTAIaHABIPY;
— OTaHJIBIK OPTa KOHE IAFbIH KOCIMKEPIITIKTI KApKbIIaAHIBIPY KYHEIepiH OapbIHIa KeTiaipy;
— IIaFBIH )KOHE OpTa OM3HECTI AaMBITY apKbUIbI XaJIBIKTBIH QJIEYMETTIK JKaFAaiIapbiH apTThIPY.
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CoumanbHble NPeANOCHLUIKH B PA3BUTHH MAJIOTO
u cpeaHero ou3Heca B Kazaxcrane

B nanHOH cTaThe paccMaTpPUBAIOTCS BOIPOCHI 3KOHOMHYECKOTO Pa3BUTHS, COLUAIBHBIC ACHEKTHI, POJb U
3HaYUMOCTb CPEAHEro u Majoro ousHeca B Kasaxcrane. Bo Bcex crpaHax 3HaueHHE MaJjioro M CpeIHero Ous-
Heca B Pa3BUTUHM SKOHOMHYECKHUX OTHOLICHUH SABISETCS NMpUOpUTeTHBIM. CIIOXKHUBIIEECS U YCTOSBILEECs pa3-
BUTHE MaJIOTO U CpeJHero OM3Heca Takxke BIMAET U Ha OiarococrosHue rpaxaad Kasaxcrana. B pesynbrare
aHaNM3a BBISIBICHB! BUABI IIPOM3BOAUMBIX IIPOAYKTOB II0 OTPACAM MaJOro M CpemHero OM3Heca U pa3BUTHE
reorpadun 00IacTHOTO M pecmyOnukanckoro MacmraboB. [IpeanoskeHBl MHHOBAMOHHBIC ITyTH Pa3BUTHS
HMHJIMBAAYaJIbHOTO NPEIIPHHIMATENECTBA B BHAE BHEIPEHHS BEHUYPHBIX WHBECTUIMI, KOTOPBIE BHOCST
0oubII0} BKIIa B pa3BUTHE YKOHOMUKHU Ka3axcraHa.

Knioueswie cnoga: 3kOHOMMKA, MUKPO3KOHOMUKA, UHIYCTPHs, OM3HEC, TOPTOBIA, CTATHCTHKA, OI1arococros-
HHE, COLMAIbHBIE, PEUTHHT, KOMIIAaHHS, IPOTPAMMBI, BEHUYp, MPEANPHHIMATENbCTBO, XO35HCTBO, NHHOBA-
IHs.

S.M. Dosmachov, S.A. Talzhanov, L.T. Malaeva

Social conditions in the development of small
and medium business in Kazakhstan

In this article shall be regarded questions about economic development and social aspects, role and signifi-
cance of small and medium business in Kazakhstan. In all countries the significance of small and medium
business in development of economical relationship is considered priority. Existing and conventional devel-
opment of small and medium business also influences to well-being of people of Kazakhstan Republic. As a
results of analysis identified types of produced products by small and medium business and development of
geography of regional and republic measure. In this article are considered innovation based development of
individual enterprise by means of implementation of venture capital investments which made big deposit in
development of Kazakhstan economics.

Keywords: economics, microeconomics, industry, business, trading, statistics, welfare, social, rating, compa-
ny, programmes, venture, enterprise, economy, innovation.
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Opransik KazakcraH XaJKbIHbIH 1eMOrpa@usJIbIK KaraijiapbiHa
IKOJOTUSIIBIK (PAKTOPJIAPABIH dcepi

Maxkanana Opraibik Ka3akcran XaukpIHBIH JeMorpadusIIblK KaFaainapbiHa Kepi bIKnan ety gakropiap
peTiH/E SKOJIOTHSIIBIK JKaFIalap/blH ocepi KapacThIpbUFaH. JleMorpadusuiblK KaFaainap/blH Herisri
KepceTKimTepi GONBII Tyy MeH eiiM Ta0bUIca, aTalFaH ayMaKTarbl )KYPeK-KaH TaMBIpJIaphl JepTTepiHeH
KaifTeIc OOy meHredi TalgaHBIN, OHBIH AEeMOTpadIsIIBIK KOPCETKIMTeri yieci aHbIKTaiFaH. FbputbiMu
3epTTEYAiH HEeri3ri MakcaTbl — 9KOJOTHSUIBIK (pakTopiap/blH agaM ar3achlHa Kepi ocepiH, FAaChIPABIH JKaHa
aypyJapbl OOJIBII €CENTeNIeTiH aypyiapiAbl TYbIHAATYIIbl (akTop periHaeri penmiH aHbIkTay. JKypek-kaH
TaMbIPbl aypyJapblHa OHeNIepleH repi epiaep Kell IIalAblFajabl. ABTOpP aTalfaH epeKLISNIKTepAl Tanaai
OTBIPBII, KOPCETKIIITEPIiH COHFBI XKbUIIApAaFbl 6Cy AUHAMHKACH MEH KEMY KOPCETKIIITepiHiH Kyiemni TypiH
kepcerkeH. Hotmxkecinae Kaparauasl 00bIChl afiMakTapbl GOMBIHINA YIIKEH aibIpMAIIBUIBIKTAp OaiKanasisl,
cebebi op Kaja MeH aylaH SKOHOMHKAJIBIK JaMy, OHEPKACINTIK MIOFBIPIaHy, SKOJOTHUIBIK JKaFainapbHaa
JKOHE MEJIUIIMHAIIBIK KAMTBLTY JICHI€iiH/Ie ©3TeIIIIKTep OPbIH alla/bl.

Kinm ce30ep: sxonmorusuislk Qakrtop, nemorpadusi, aypy KepceTKimTepi, oiiM KepCeTKIIITepi, JacTaHy,
JIaCTaFbILI 3aTTap, YIT JICHCAYIIBIFbI, KOFaM.

AJlaM MEH OHBIH TaOWFH ©MIp CYpy OpTachl e3apa KemnTereH Kypaeni KyObUIbICTapMeH OailaHBICTHI
xoHe Oip-Oipine OenceHi ocep ereni. AnaMIap/blH YaKbIT OTKEH CalblH HEFYPIJILIM KAPKBIH/IBI apThII Kelle
JKaTKaH INapyambUIbIK 9PEKeTi KOpIlaraH opTaja op Typii, KeOiHe KarbIMChI3 e3repicTepliH OoybIHA
okeneni. bynm amamzar KorambiHaa, KeOiHece XallblK JICHCAYJBIFBIHBIH HalllapiayblHAH KepiHiC TabaThiH
e3repicTep/liH apTyblHA cenTiriH Turizeni [1].

«OpKeHHET aypyJiapbl» aJamaap JCHCAYJIBIFBIHBIH Ka3ipri OY3bUTy ypJicTepi KYpbUIBIMBIHAA, YIKCH
MoHre ue. Onapra 6apibIK KYKNANbl aypynap, )KypeK-KaHTaMbIpiaphl aypyJapbl, IMMYHOMATHS aypyiaphl,
icik TIporiecTepi, TCHXHKAJBIK aypyiap, 3aT ajiMacy aypyjapbl, COHbIMEH Karap acka3aH aypyiapsbl,
CO3BUIMAJIBI JIEMAITy JKOHE TaMakK KOPBITY OpraHAapbIHBIH aypyJiapbl, TEMIpeTKijep MeH HeWpoAepMHUTTED,
MapoJIOHTO3, OCTEOXOHIPO3, AaHEMHs, HEBpO3dap, OeAeyiK JKOHE Tarbl Ja aJaM JICHCAYJIbIFBIHBIH
Oy3bUTYBIHJIAa MOHI Oap Oipkarap aypynap xKatajpl.

Kopmaran oprara HHIYCTPHSUIBIK apaylacyblH KYIICIOIH FHUIBIMH-TEXHUKAIBIK JKOHE aKMapaTThIK
PEBONIONUSAMEH OalinaHbICThIpyFa Oomanpl. O TaOWFaT pecypcTaphlH IICKTEH THIC OHIIPYACH KOHE
KOpIIIaFaH OPTAHbIH KOKBICTAPMCH JKAH-)KAKThl JaCTaHyblHAH KepiHemi. OmaH amam3aT KOFaMbl YIIiH
OomkanbOaraH Kepl KYObUIBICTapFa OKeJeTiH Ornocdepanarbl KaThIMCBI3 ©3repicTep Kayili TybIHIANIbI.

¥nT nmeHcayneEbel — Oi3miH TaOBICTBI OonamarbIMbB3IBIH Herisi [2]. «Taburar—koraM—amamy»
KYHECIHIeT KaphIM-KAThIHACTAP/BIH IMHENICHICYl KBUIIAH JKbIIFA KYIICHIN, SKONOTHSIBIK 3apaanTap
XKepzeri TIpUIUTIKKe Kayill TOHJIPI OThIp. AJaM MEH TaOWFaTThIH, KOFaM MEH KOpIIaraH OpTaHbBIH e3apa
OPEKETTECTII IIHMEICHICKeH KapbhIM-KaThIHACTBIH KYPJEN IIeriHe >KeTTi. AJam3aT TipLIUIriHIH e31 KaTtep
yCTiHAe: TaObuFaT Kopjapsl Y3UIiCCi3 capKbUIbICKa TYCTi, OPTaHbIH JIACTAHYBIHAH aJlaM eMipiHe Kayill TeHI.
Bykin onemzie sKONOTHSUIBIK AaFAapbicTap MEH anarrap apra Tycyjae. DKOJIOTHSIIBIK anarrtap OnoopTaaarsl
XKarjainapra bIKMajdbl apKbUIBl JYHHWE JKY3iHIH opOip alMarblHAaFbl TYPJi KYOBUIBICTAPIBIH JaMyblHA
alTapIibIKTal acep eTye.

KazakcTtan PecmyOmukachIHBIH DKOJIOTHSIBIK KOACKCIHIH 4-0a0bIHIa: «AJaM eMipi MEH JeHCAYJIBIFbI
YIIIH KOJIaljbl KOpIIaraH OpTaHbl KaMTaMachl3 €Ty JKOHIHAEr MaKcaTka MEMIICKETTIH KOJ KETKi3yi», —
nemiared. byn 3aHnma aWThUTFaH KarugaHbl OYriHri OimiM MEH FBUIBIM JaMBIFAaH aKMapaTTHIK 3aMaH/ia
eNiMI3iH Ke3 KelreH aszamarhbl TyOereisi TYCIHreHiIMeH, OHBIH 3apAa0blHa TOJNBIK MOH OepMereHAIKTEH,
MEMJICKETTIK JIEHTeH/Ie JKy3ere achipa ajMaii OThIpMBI3 [3].

XaNbIKTBIH 3KOJOTHSUIBIK KOHE CAaHUTAPIIBIK-OMTUIEMHUOIOTUSUTBIK KaFIaibl — a3aMaTTap JICHCAYIIbIFbIH
KOpFay MEH KOpIIIaFaH OPTAHbIH KOJANIbI JKaFJaiblHA JCTCH KOHCTUTYIMSUTBIK KYKBIKTAPBIH OPBIHIAYIBIH
HETI3T MapTTapbIHBIH Oipi. XaBIKTBIH JKOJOTHSIIBIK-TEHETUKAIBIK KOHE SIMTUIEMHOIOTHSIIBIK CayIbIFBIH
KaMTaMachl3 eTyJiH MaHbI3/Ibl KYpallbl — OJ YJIT JIEHCAYJIBIFbIHA JIACTAHFAH KOpIIaraH OpTaHbBIH THUTi3eTiH
3apAanTapblH aHbIKTay. bipak xemrtereH aypynap Oiprinzen, Oasy HamMuzabl 1a, KaTep TOHIIPETiH (akTop
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ocepl MEH aJFalllKbl KJIMHUKAIBIK KOPIHICTEp apajbIFbIHAA SKbUIIAD ©Tedi. ByriHme XasbIKThIH
JICHCAYJIBIFBIHA DKOJIOTUSUTBIK (haKTOPIBIH dcepi KOl Hazap ayaapTyna, cededi oy OyKii MomysiusFa HeMece
OHBIH YJIKEH TONTAapbhIHA dcep eTelli koHe Oacka cebenTi (akropnap ocepiH KylIelHTyi MYMKiH, COHIBIKTAH
Ja OJ apHaWbl aifblH aly ic-liapanapjabl KOJJaHyFa OoJaThiH, OacKapbeLIybl MYMKIiH (hakTopnapra
KATKBI3bLIAIBI.

JKanrer kopiiaran opTa opeKeTiHiH JIeHCaYIIbIK JKaFJaliblHa dcepiH Oaranay O0apbhICBIH/IA IEPTTEPIiH TEK
Oip Oeniri KIMHUKAJIBIK CHHAPOM TYPiHJIE KOPIHETIHIH A€ eCKepreH >kKeH. AJl KalFaH e3repicTep KachIpblH
Oy3bUTyJIap TYpiHIE FaHa OTil, aF3aliblK JAcHrelae OalkanMaiinsl. COHABIKTaH KOPIIaFaH OPTAHBIH aF3aHbIH
(YHKIMOHANJBIK JKaFJaiiblHa OCcepiH 3epTTey KelIeHAi curarta OonFaHbl THiMal.  DYHKIIMOHANIBIK
JKargaiap IuHaAMHUKachIHBIH MHAMKATOpbl perinae OHXK, BXOK, JKKTXK xyiienaepi KYMbICTapBIHBIH
KOPCEeTKIIITEepi TAOBLIA B

XanplK JIeHCAyNBIFBl JKaFIalnapbl JIOCTYPIi: XaJbIKTHIH Yalbl ©Cy epeKIICTIKTepiH aHBIKTAYIIbI
(memorpadusiblK  cUTIATTaphl), (U3MKAIBIK KYIITep KOPHI HEMEce ChIMBIMIBUIBIK ((QH3UKAIBIK JaMy
KOPCETKIIITEpPi), XaJbIKThIH KOpIIaFaH OpTa jKafaaiapbiHa OediMaeny epeKIeniKTepi (ChpKaTTaHyIIbUIBIK)
(akTopIapbIMEH CHMATTANA b

Pecmu craTrcTUKanbIK ManiMeTTepre cyiheHcek, KazakcraH XaiKplHBIH IIaMamMeH 8 %-bl JKYpeK-
KaHTaMBIpJIapbl aypynapbiHa manapikkad. CoHal-aK kbutbiHa 10 MBIHFA KYBIK Ka3aKCTaHIBIKTAp HHPAPKT
MHUOKapJiciHe yibipaiinel. KazakcTanaarsl sKalbl aypynap ilIiHAeri )KypeK-KaH TaMbIpiiapbl aypyiapbIHbIH
anmatelH yneci 52 %-ra xybIK. JKpuibiHa 90-Han 120 MbIHFa JIeifiH agaM OCBhl aypyaAblH aHBIKTAaTybIHA
OaitaHbIcThl TipkeyzneH etendi. ['mnepronukTepniy Tek 57 %-bl FaHa ©3iHIH aypybl Kaiisl Oinemi. Ockl
aTarFaHIapaeiH TeK 17 %-bl FaHa eM IapajapblH KaObUmaiael. bykin onmempae >kputbiHa 20 MHJUTHOHIAN
ajmaM WHCYNbT amajpl. OchUIapiaH aMaH KallFaHAaplblH IIaMaMmeH 25 Maibi3bl MYTelIeKTiKKe YIbIparl,
HEMece YakpITIIa eHOEKKe KaOieTTUNrH JkoFantanbl. byn aranranmap OYriHri KoFaMaarbl YIJIKEH
QNIEYMETTIK-9KOHOMHKAJIBIK Macene. OChl JKaFjaiylap TEK KapAWOJIOrTapia FaHa eMec, JKajllbl KOoFama
YIKeH ypeil Tyapipyna. JKanmbeira MomiM OonFaHIal, OYTiHIE aTanfaH KapAUOJOTHSUIBIK aypyiapaaH
KaWTBIC 0OJTy CaIApBIHBIH KOFAPBl OOMYHI PECITyOIMKAaHBIH HET13T1 IeMorpadusuIbIK KepceTKIiTepine Kepi
ocepiH TurizeTiHi aHbIK. COHFBI IIUPEK FACBIP OapbICBIHIA KYPEK-KaHTaMBIPJIaphl aypyJiapbl cebenTepiHeH
KaWThIC 0Oy, MYTeIeKTiKKe YIIblpay MeH ayblpy ceOenrTepi pecmyOnukagarbsl Oacka aypylapMeH
CaJIBICTBIpFaHia JKeTeKIm opbeiHaa Typ. 1Y Oomkamel OoiibiHina, 2030 sxbUTFa Kapai aJIeMIET] XaIbIKThIH
23,6 MIIH OCHl aypy TYpJIEpiHEH KaWThIC OONajpl JENIHIeH. ATajFaH aypy caijapblHaH KaWThic 00y
kepcetkimTepi OoibHma Kazakcran TMJ| ennepiniH imiHge anabiHFbl opbiHAa. KP JleHcaynmbiK cakray
MUHHCTPJIITT MaMaHJapbIHBIH alTybl OOMBIHINA, KYPEK-KaHTAMBIPJIAphl aypyjiapblHAaH KeJeTiH IIbIFBIH
KeJieMi JKbUIbIHA OpTa ecermed 89 Mipa Kypaiabl. JKypek-KaH TambIpiapbl MATONOTHSIIAPhIHA XaJIbIKTHIH
eHOekke eH KadineTTi Oeniri ymsiparad. Ocbl aypy TypJiepiMeH ayblpaThbIHIAp MEH KalTbIC OOnFaHaapIbIH
eH ke0i 35-TeH 65 jxacka JAeHiHT1 apalbIKTaFkl ep amamaap [4].

JKanmer Opra A3ust aliMaFbIHIa MEMIICKETTEP/IIH TEXHOJIOTUSIIBIK JKOHE SKOHOMUKANBIK Oa3aiapbIHbIH
JaMyblHa OalNIaHBICTBI KOpIIAFaH OpTara TYCIPETIH 3amajbl HAKThl €CENKe abIHOaFraH 3KOJIOTHSUIBIK
Mocenenep Oap. bysr atanraH MocernenepiliH IMIiHAE epeKie Ypewai 3USHIbI KalJbIKTapIblH Kepi ocepi
TYIBIPAJIBL.

bakpuiaynap HoTmKenepi KopceTKeH el, aTMocdepara TacTalraH 3USHIbI KAJJBIKTAPABIH XUMUSITBIK
KypaMbl eTe Kyp/eli. Ocipece ayblp OHEpPKACIIl: Kapa KoHe TYCTI METaJUTyprusi, OTHIH-DHEPreTHKa cajaiapbl
XoHe T.0. OHJIPICTEpACH TacTaNaThIH JIACTAFBINI 3aTTap aca KayinTi. JlacTaFelll 3aTTapiblH KypaMblH
HETI31HEH KelleCi KOMIIOHEHTTEp: KYKIPT JHUOKCHII, a30T TOTBHIKTAPBI, KOMIPTEK OKCHJi, (TOPIBI CYTEK
(epHTiH 3xoHE epiMEHTIH) JKoHE T.0. Kypanabl.

JIY Oepinmrennmepi Ooiibamma (2004), ycak mucmepcti katTtel 3artap K3 2,5 (2,5 MxM-HEH Kirm
KeyieMjieri KaTThl 3atrTap) xoHe ipipek K3 10 (10 MKM-HeH Kili KeseMzeri KaTThl 3aTTap) JeHCayIbIKKa aca
3USHABI Jien KikTenreH. Onap ®KypeK-KaHTaMbIpJIapbl MEH THIHbIC ally OpTaHapbl aypyJapblHBIH apTybIHA,
TINTI KaJMIBl XaJIBIKTa OJIiM KOPCETKIMTEePiHIH YIFAlObIHA OKem cofaapl. JKoFapblma aranFaH 3USHJBI
3aTTap/AbIH Y3aK YaKbIT OOMBI ocep €Tyl Kbl ajiaM ar3achlHa Kepi ocep eteni [S]. JKypek-KaH TambIpiap
XKyHeci )KYMBICBIHA CHIPTKBI KOPIIIAFaH OpTa JKaFJaiapblHbIH Kepi 9cepiH 1-cypeTTeH Kkepyre 00majbl.
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1-cypert. XXypek-kKaHTaMbIpiap xykhecine kepi acep ety daxropmap (5)

JKorapeina aranraH Kypek-KaH TaMbIpiiap *kykeci aypynapbelHbiH XXI Facelp ajam3aTbiHa TOHAIpIN
OTBIpFaH Kayti aca 30p. bi3aiH enaig nemMorpadusiblK xKaFnaiiapblHa 1a THTi3eTiH Kepi acepi 30p. OpTaybik
Kasakcran aiimarbl, ssFHH KaparaHabl OOJIBICHI, XaJKbIHBIH COHFBI OH JKBUIABIKTAPAAFbl JAeMOTPa(USITBIK
KOepCeTKIITepiHe Kepi acepiH THTi3ymni Oip (akTop peTiHe Ochl aypy TypJiepiH arayra Oonanbl. byn aypy
TYpJepiMEH ChIPKATTaHy JICHIeHiHIH COHFBI 5 JKbUIaFbl KOPCETKIIITEpiHe (KECTeHI Kapa.) KapalThIH 0oJicak,
aTajFaH aypyJapMeH ChIPKATTaHy NEHTEHIHIH JIe, OChI AePT calgapbiHaH KaHThIC 00Ty KOPCETKIMTEPIiHIH Je

YKOFaphl eKeHiH KepeMis [6].

KecTe

Kaparanabl 00J1bIChI GOMBIHIIA COHFBI 5 KBLIIAFBI )KYPEK KAH-TaMbIPJIap aypybIMeH
aybIpFaH/ap JKoHe KAThIC GOJIFaHIap CaHbI

E T p———— Kemmap JKOHE OCI aypy caljapbiHat

Kanamap men (op6ip 100 MBIH XaJBIKKa OTAKKAHIAFHI) . KajiThiC OorFanap
ayaaHaap (op6ip 100 MBIH XaJBIKKA TAKKAHIAFHI )
2010 | 20U o | 2013 | 2914 a010 | 2011 | 2012 | 2013 | 2014
(kazaH aibl) (9 ait) (11 aif)
1 2 3 4 5 6 7 8 9 10 11
bankam 1208,4 888 1044.5 | 1099.5 615.8 677,8 | 649,1 | 4594 | 500,8 | 3544
JKeskaszran 1568,7 1526 1472,6 | 14132 816,3 451,1 397 362,9 | 219,7 | 2212
Kaparaupr 1365,2 1700,4 1714,8 | 22909 | 17112 | 6753 | 6583 | 4894 | 4752 | 388.,8
Kapasxai- 1033,3 559,7 805,8 1020,6 668,1 5493 | 604,8 | 3483 | 291,6 | 156,6
Koitpem
TIprosepck 1051,1 889,8 842,9 360,2 1181,9 | 356,6 | 2279 | 2053 | 202,6 | 196,9
Capan 7423 4955 403,6 1012,7 | 1221,5 | 839,2 848 452,6 | 2352 | 169,9
CorbaeB 744,1 508,2 463,7 546,1 321,1 4821 | 561,6 380 240,5 | 191,1
Temipray 2872,1 33494 34704 2764 19539 | 646,2 | 707,5 561 502,2 | 440,3
ITaxTHHCK 988.,2 1043,7 1175,8 | 2000,2 | 18525 | 8553 | 9332 | 572,3 | 631,4 | 4378
Abaii aymansl | 11374 1307 1479,1 | 25254 | 1697,5 | 774,6 914 515,6 | 297,3 | 241,8
AKTOFait 2663,8 2688,6 2097,6 | 2488.,5 925,3 4299 | 568,1 | 383,7 | 264,5 | 3059
ayJIaHbl
Bykapxsipay 1398,3 1338,2 1697,7 | 17453 | 13209 | 573,4 | 676,3 | 453,1 | 246,6 | 189,1
ayJaHbl
Kanaapka 2602,2 1522,8 1594,2 | 1820,7 | 4197,9 | 340,3 | 2856 | 113,8 78,1 70,5
ayJaHbl
Kapkapamnst 2633,6 2752,9 28424 | 3079,8 | 2567,2 | 357,1 | 506,7 | 232,6 | 234,2 126
ayJaHbl
Hypa aymansr | 1720,1 1554,7 1765,7 | 1836,9 | 1489,8 | 583,6 | 6864 | 374,8 | 281,4 | 134,5
OcaxkapoB 1721, 2044,1 1882 2375,3 | 11429 | 619,2 808 401,9 | 429,7 | 256,7
ayJaHbl
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1 2 3 4 5 6 7 8 9 10 11
Y aerTay 778,7 572,5 596,1 608,9 794,1 446,6 | 596,5 | 286,3 87 115
ayJaHbl
et aynane 653,1 6722 908,5 1011,1 1028 4232 | 421,1 | 401,5 191,1 114,1
ObJbIC 1545,8 1671,7 17294 | 1980,7 | 1524,6 | 533,3 | 658,4 | 451,8 | 388,5 | 311,3
OOMBIHIIIA

Ocbl kecTeHiH Oepinrenaepi OolbiHIIa ToMeHeTi 2-cypeTteH 2010-2014 k. apalbIFbIHIAFbI aTalFaH
Kecen calJapblHaH aybIpyAbIH OipKelKi ecy IMHAMUKAchIH Oaiikayra Oomamel. Onm op Typmi (akropiap
callapblHAH  JKYPEK-KaHTaMbIpyiap — aypy TYpJepiMeH  CBIPKATTaHbIN, IKEPriUTiKTI  MEIUIUHAIBIK
OpTANBIKTApJAFel TIpKeNy JeHreiiHiH apTy kepcerkimTepi, am 2014 . OepuireHiepi anFamikbl
KepCeTKIITepre Kaparanaa OiprramMa ToMeH. MYHBI 9p TYpJli eMJIIK, aJlJIbIH ajy ic-IapallapblHbIH HOTHXKEC]
JIeTI ecenTeyre 0oabl.
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Korapeigarel kecTe MoNiMETTEpiHEH KOpPreHIMI3[el, >KOFapblga aTalFaH Kecell, SFHU JKYpeK-
KaHTaMBIpJIapbl JIEpTi, cangapbliHaH KaWTeic Oony aeHreiiHid 2010-2014 oK. apalbIFBIHAAFEI apTy-KeMy
KOPCETKIIITEPi TOMEH/IEeT1 3-cypeTTe OepisreH.

700 ~ .
600 -
500 -
400 A
300 -
200 -
100 A
0 )
2010 2011 2012 2013 2014
JKbLIIAP

B KalThIC OONIFaHIAp CaHbI, a/laM

3-cyper. Kaiiteic Gonranmap canbl, agam (op6ip 100 MBIH XaJlbIKKa MAKKAHIAFbHI)

106 BecTHuk KaparaHgmHckoro yHusepcurteTa



OpTanblk KasakcTaH XanKblHbiH,..

Cypet OOHBIHIIIA OCBI aypy TYpJIEPIHEH KaWThIC 00Ny JeHrewiHiH OipTiHAen a3aliFaHbIH OaKaliMbI3, OYII,
opuHe, JKaKChl KepceTkimTep. JlereHMeH, ami ae 0oJica, sKajimbl OOJBIC XaJKbIHBIH JeMOrpaUsUIbIK HETi3ri
KepCceTKIIITepiHiy 0ipi oM aeHredinig apoip 100 MbIH amamra makkanaa mamamen 1000—1100 agam Ooica,
coHbIH 27-32 %-Fa KyBIFbI KAPACTHIPBUIBII OTHIPFAaH aypy TYpJepi calpapblHaH 0onajbl ekeH. by sxypek-KaH
TaMBIPJIAPhl CHIPKATHI HETi3iH/Ie KaUThIC 00Ty KOPCETKIIITEPiHiH oJli Ie OoJica KOFaphl eKeHiH KopceTe .

JlaHa XaJIKbIMBI3: «AYBIPBII €M i3JICTCHIIE, aybIpMay IbIH JKOJBIH 13/1e», — JeIl TEeTiH alTIaraH, Jep
Ke3iHJe OyFraynaHraH KaHaal Jla 00JIMachIH KECEIJIiH JKOWBLUIATHIHBI aHBIK. AJT OJ1 KECENJIiH aJJIbIH alyIbIH
€H THIM/II KOJIbI COHBI TYABIPYIIBI KO3/IEP/li aHBIKTAII, aJIJILIH ATy, all 0J1 Ke37ep/iH 0ipi — e3iMi3/i KopiaraH
OpTaHBIH Ka3ipri >Kargaisapsl.
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K. . Kemxuna

BimsiHue 3K0J10rn4ecKux (paKTOpoB Ha ieMOrpapuIecKyr0 CHTYaHI0
Hacenenusi Llenrpanbnoro Kazaxcrana

B crarbe nccienoBaHbl 9KOJIOrHYECKHE (AKTOPHI, HETATHBHO BIMSIONINE HA IEMOTpadUuecKylo CHTYaIHIo
Hacenenns LlenrpansHoro Kazaxcrana. PojxxnaeMocTs 1 CMEPTHOCTh — 3TO OCHOBHBIE IIOKa3aTeN JeMOrpa-
¢uueckoii curyaruu. B pabore maH aHaiaM3 CMEPTHOCTH HACENCHUs JAHHOW TEPPUTOPHHU OT 3a00JIeBaHMiA
CeplIeYHO-COCYAUCTON CHCTEMBI M OIpe/erIeH ee yASNbHEIM Bec B 00meM nokasarene. Mcciaenosano neba-
TOIPHUATHOE BIMSHHE DKOJOTMYECKHX (AKTOPOB HA pPa3BUTHE OOJE3HEH BEeKa, B YAaCTHOCTH CEPICUHO-
COCYIHCTBIX CUCTEM. DTUMH 3a00JICBAHUSIMUA B OCHOBHOM OOJICIOT TPYAOCHOCOOHbBIE MYXUNUHBI CPEAHUX JIET.
JlaH cucTeMHBIH aHaIN3 IUHAMHUKH POCTa M MOHIKEHHs 3a00JIeBAaeMOCTH U CMEPTHOCTH 3a IOCJICTHHE TOJIBI
OT CepAEYHO-COCYAUCTHIX Gone3Heil. 1o aTuM mokasatensm HaGmomaeTcst Goblas pasHUIA MEXKIY PEruo-
Hamu KaparanauHckoi 061acTi, TOTOMY YTO KaXKIBII TOPOX U KaXKABIH paiioH MMEIOT OCOOEHHOCTH 3KOHO-
MHYECKOTO Pa3BUTHUS, KOHICHTPAIUH MPOMBIIIIEHHOCTH, YKOJIOTHYECKON CUTYallul U yPOBHS MEIUIMHCKON
00€eCTIe4eHHOCTH.

Kniouesvie cnosa: sxonorudeckuii pakrop, memorpadus, 3a60J1€BaeMOCTbh, CMEPTHOCTD, 3arpsi3HEHUE, BbI-
OpOCHI, 30pPOBHE HAIIUH, OOIIECTBO.
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K.D. Kenzhina

Influence of environmental factors on the demographic situation
of the population of Central Kazakhstan

This article discusses the environmental factors affecting the demographic situation of the population of Cen-
tral Kazakhstan. Fertility and mortality — are the main indicators of the demographic situation, respectively,
in an analysis of mortality from diseases of the territory of the cardiovascular system and is determined by the
share in the total index. The main purpose of research is to determine the adverse effects of environmental
factors in the development of diseases of the century, such as cardio-vascular systems. These diseases gener-
ally suffer from a middle (able-bodied) years, is reflected in the work and it is a feature. The author in his re-
search paper provides a systematic analysis of the dynamics of growth and the reduction of morbidity and
mortality in recent years from cardiovascular systems. According to these indicators between the regions of
the Karaganda region is a big difference, because every city and every region have features of economic de-
velopment, industry concentration, environmental situations and medical security level

Keywords: environmental factors, demographics, incidence, mortality, pollution, emissions, health of the na-
tion, society.
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NHHOBallMOHHBbIE TEXHOJIOTHH PHU U3YYEHHH KYypca
«Du3nveckas reorpadgus MaTEePUKOB U OKEAHOB)

B nacrosiiee BpeMst MHOTHE MIKOJIBI CTAJIKMBAIOTCS C IPo0IeMoil kapTorpaduieckoro OCHaIIeHNs KabnHeTa
reorpadun. KapTel HEKOTOpOH TeMaTHKH JIMOO OTCYTCTBYIOT, JIMOO M3-3a HEPETYISIPHOTO MEPEU3TaHUs OTO-
OpaxaloT ycrapesiyio napopmarmio. HexBaTka kaprorpaduueckoro Mateprana TpedyeT co3gaHus nudpo-
BBEIX TEMaTHYECKHX KapT. B pabore paccMoTpeH mpomecc moroToBKH uQpoBoit KapThl 1 3P PEKTHBHOCTE ee
UCIIONb30BaHMsA B yuyeOHOM mpouecce. st pelreHns JaHHOH MpoOsieMbl, HCHONb3ys reorpapuyecKyro HH-
(dopmarmoHHyI0 cucteMy, B nporpamme ArcGis Obuta co3nana nudposas TEKTOHHYECKas M IeoJornyeckas
KapTa Mupa. B 1aHHOM cTaThe pacCMOTPEH MPOLECC CO3AaHUs TEKTOHNYECKOH KapThl. OCHOBHOM METOJ CO3-
JaHMUS SIIEKTPOHHBIX KapT — MaTeMaTHKO-KapTorpaduueckoe MOJIEIMPOBAHHE COAEPIKAHUS, HArpy3KH
U YCIIOBHBIX 3HAKOB C MCIIOJIb30BaHUEM BH3YaIbHOH OLIEHKHU ITOIYJaeMOTr0o H300paskeHNsL.

Knrouegvie cnosa: FeOPIH(i)OpMaHI/IOHHaSI cucrema, HH(i)pOBaS[ KapTa, HHHOBAllMOHHbIC TE€XHOJIOI'MHU, MOJCIIHN-
pOBaHUEC, TECKTOHUYECKas KapTa MUpa.

B xoje uccnenoBanus NpoBeeH aHATM3 YPOBHS KapTorpadUuecKoro ocHaleHus 1Ko ropoaa Kok-
meray AKMOJTMHCKON oOiactu KazaxcraHa mocpeacTBOM aHKETHPOBAHHS, B PE3YJIbTaTe KOTOPOTO BBISBIIC-
HO, YTO B HACTOSIIIEE BPeMsI MHOTHE IIKOJIBI CTAIKUBAIOTCSA C TIPOOIEeMO KapTorpauiecKoro OCHAIICHUS
B KaOuHeTe reorpadun. KapTel HEKOTOPOI TEMaTHKH JIMOO OTCYTCTBYIOT, JIMOO M3-32 HEPETYISIPHOTO Iepe-
U3JIaHus OTOOpaKAIOT ycTapeBiyro uH(popManuto. Takum 00pa3oM, B yueOHOM mporiecce BO3HUKAET MPO-
OyleMa — HexBaTKa KapTorpaduieckoro Marepuaia. EMUHCTBEHHBIN BBIXO/ U3 3TOTO MOJOXKEHUS — CO3/1a-
HUE ITUPPOBBIX TeMaTHUECKUX KapT. L{udpoBbie KapThl epen3aaroTcs ¢ MEHBITMMH (PMHAHCOBBIMH Pacxo-
Jnamu, yeM OymaxcHbie. OOHOBJIeHUE UQPOBBIX KapT M TMOMOJHEHHUE WX HOBBIMH JIAHHBIMH BBIITOIHIETCS
ObICTpee, YeM repen3aanrue OyMaxHbX. COBpEMEHHBIE TEXHOJIOTHH B CBS3H C JOCTATOYHBIM MPOTPaAMMHBIM
obecriedyeHrneM JIal0T BO3MOKHOCTh 3aMEHBI aHATIOTOBBIX KapT IU(POBLIMU, KOTOPBIE 00JIaIat0T PSIIOM TIpe-
HMMYIIECTB.

CoBpeMeHHast SIIEKTPOHHAS KapTa — 3TO aHAIOT OOBIYHOW KapThl, HO CYIIECTBYIOIIECH B KOMITBIOTEP-
HOM cpefie U cojieprKalield BCEo HHPOPMAIIHIO, HEOOXOIUMYIO JIJIT aBTOMATUYECKOTO BOCITPOU3BEICHSI Kap-
Tel. Ee ocHOBY cocTtaBisieT mudpoBasi 3amuch MPOCTPAHCTBEHHBIX KOOPJIUHAT BCEX JIEMEHTOB KapThl U HX
3aKOJIUPOBAaHHBIX KA4YECTBEHHBIX M KOJMYCCTBEHHBIX XapakTepucTuk. [lo comepkaHWio, MaTeMaTHYECKOM
OCHOBE, YPOBHIO 00O0OIIECHUS, TOYHOCTA W MHBIM TIapaMeTpaM U(POBHIE U ANEKTPOHHBIE KapPThl COOTBETCT-
BYIOT OYMasKHBIM KapTaM TOTO K€ MaciiTada u HazHaveHus [ 1].

I'eorpaduyeckas uHpopmanmonnas cuctema (I'MIC) — 3TO KOMIBIOTEpHAs CHUCTEMa, IO3BOJIAIOIIAS
MTOKA3bIBaTh JAaHHBIE HA AJIEKTPOHHOU Kapte. KapTel, coznannsie ¢ momomipo ['MIC, MOKHO cMeo Ha3BaTh
KapTamu HOBoro Tnokojerus. Ha kaptel 'MIC M0XHO HaHECTH HE TOJIEKO reorpaduyueckue, HO U CTaTUCTH-
4yeckue, geMorpaduieckue, TEXHUIeCKUe U MHOTHE JIPYTHE BUBI JAHHBIX M MPUMEHITH K HUM pazHooOpas-
Hble aHanuTrdeckue oneparuu. [ UC obnamgaeT yHUKAILHOW CITOCOOHOCTHIO BBISBIIATH CKPBITHIC B3aUMOCBSI-
3W U TEHJICHIIUH, KOTOPBIC TPYAHO I HEBO3MOXKHO 3aMETHTh, UCIIONb3Ys MPUBBIYHBIC OYMaXKHBIE KapThI.
MB&bI BUIIMM HOBBIM, KAYECTBEHHBIHM, CMBICIT HAIIIMX JaHHBIX, @ HE MEXaHUYECKHI Ha0Op OTIEeIbHBIX AeTaei [2].

B coBpemeHHOIi TIKOJIE HOMKHBI OBITH CO3/IaHBI CaMble ONarONpPHUSTHBIC YCIOBUS JIJISl HCIIOJIb30BaHUSI
TEXHOJIOTHYECKUX BO3MOXKHOCTEH COBPEMEHHBIX KOMITBIOTEPOB U CPEACTB CBSI3U, JJIS MMOMCKA U TIOTYUYCHHS
WHPOPMAITUY, Pa3BUTHS MMO3HABATENLHBIX H KOMMYHUKATHBHBIX CIIOCOOHOCTEH, YMEHHUSI OIEPATUBHO IPH-
HUMAaTh PEIIEHUS B CIIOKHBIX CUTYallUsX.

[IpenogaBarenu e, 0CBOOOXK/ICHHBIE OT mepeaadn (hOpMaTbHBIX 3HAHHIA, [TOJTyYHBIITHE CBOOOIY B BHI-
0ope ¢opM B3aMMOAEHUCTBUS C 00y4aeMbIMU, CMOTYT IIPUJIOKUTH CBOU CHITBI K TOMY, YTO H JIOJDKHO COCTaB-
JSTh CYTh UX paboThl. Peub ujer o BeIpaOOTKe HOBBIX IMOAXO0B K U3YUEHHIO reorpadiu ¢ y4eTOM WHIBH-
JTyadbHBIX BO3MOXKHOCTEH M MOTPEOHOCTEH IMKOIBHUKOB, O0YYSHHH TIOCIEIHUX B XOJ€ AUCKYCCHI, COBME-
CTHOM TIPOCKTHPOBAHMHM M KPUTHUYECKOM aHAJIN3e IOJYYCHHBIX PE3yJIbTaTOB, HECTAHIAPTHOM B3TIISJIC
Ha crosiye mpodieMbl. [yl y4eOHOTO 3aBeJICHUsI OUYEHb BaXKHO TO, YTO JIaXKe TPAJAUIIMOHHbBIE ayIUTOPHBIE
(hopMbl pabOTHI HAMTOTHATCS B 3TOM ClTy4ae HOBBIM COJIEPYKaHHEM, TIOCKOIIBKY BpeMsi, COKOHOMIJIEHHOE OJia-
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rojiapsi MPUMEHEHUIO WHHOBAIIMOHHBIX TEXHOJOTHHA, MOXKET ObITh OTJIAHO JTHYHOMY OOIICHHUIO MEIaroroB U
00yuyaeMbIX, KpaiiHe HeOOXOMMOMY JUTS UX TIPO(ECCHOHATLHON ITOATOTOBKH.

Jnis perieHust JaHHOW MPOOIIEMBI, UCTIONB3Ys TeorpaduiecKyr0 HHPOPMAIMOHHYIO CUCTEMY, B IPO-
rpamme ArcGis Oblia co3faHa IU(POBas TEKTOHUYECKAs M reojorndeckas KapTa Mupa. B JaHHOM cTaThe
paccMOTpPEH MPOIIECC CO3/IaHHUs TEKTOHMYECKON KapThl.

OCHOBHOH METOJl CO3JJaHMsI DIEKTPOHHBIX KapT — MaTeMaTHKO-KapTorpaduueckoe MOJCITHpPOBaHUE
COJICpKaHMUs, HATPY3KU M YCIOBHBIX 3HAKOB C UCTOJNB30BAaHUEM BH3YaJIbHOW OICHKH MOJy4aeMoro n3oopa-
skeHus. Co3/1aHHbIC KapThl BHITJISIAT TaK: CJOW CYIIIH, KOTOPBIA 0TOOpakaeT OTIM(POBAHHBIN KOHTYpP MaTe-
PUKOB U OCTpOBOB (puc. 1).

Pucynox 1. OtundpoBaHHbIe KOHTYPBI CYLIH

W3 pucyHka cienyer, YTO KOHTYPHI CYIIM HMMEIOT THII IOJMIOHA, TaK KaK 3aHUMAIOT OMpPEEIEHHYIO
miomans. B xone otimdpoBkyu reorpaduuecknx 00HEKTOB MHGOPMAIUS O HUX 3aJI0)KeHa B TaOIUITy aTpH-
OyTOB: Ha3BaHME 00OBEKTA, MHACKC, TUTT 00OBEKTA U TaK Jlayee.

CrenyromymM 3TarnoM SBIsIach OTHU(GPOBKA PeYHOM ceTH. [[is KOHTYpoB pek ObLT 3ajaH JTHHEHHBIN
TUm n300pakeHus (puc. 2).

Pucynok 2. OtimudpoBaHHBIE KOHTYPBI PEK
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MHHOBaLIMOHHbIE TEXHOOMUU NPU U3YYEHUMN...

Crnenyer oTMETUTh (pHC. 2), 4TO peYHas CHUCTEMa MPEJCTABICHA JOBOJBHO T'yCTO, B TO BpPEeMs Kak
UMEIoIuiics KapTorpaduieckuii MaTepuall B IIKOJAaX OTOOpakaeT PacIoioKeHUe HE3HAUYUTEITLHOTO KOJH-
yecTBa pek. HazBaHust pek Takxke JaHbl B 331aHHON TabIuIle aTpuOyTOB.

CreyromnyM 3TaroM SBISIOCH OTOOpaskeHre HEKOTOPBIX KPYITHBIX 03ep (puc. 3).

Pucynok 3. OtmudpoBka KpymHBEIX 03ep

U3 pucynka 3 cnemyer, 94TO KOJIMYECTBO 03€p HA KapTe HE3HAYUTENLHO 10 NPUYMHE TOTO, YTO OHA SIB-
JISICTCS MEJTKOMACIITAOHOW M MOYKET 0TOOpaXKaTh Ha MOBEPXHOCTH JIMIIB OOJIee KPYIHBIC 03epa.

IMocne oTIM(POBKU 3aaHHBIX CIOEB ObLIa TOTOBA OCHOBA JJIS CO37[aHUs 0a3bl JAHHBIX MO TEKTOHU-
ke. B 0a3ze maHHBIX OB CO3/1aH TEKTOHUYECKHH CIIOW, B Pe3yJbTaTe Yero BCS TEPPUTOPHS 3eMHOTO IIapa
3aHATA MMOJIMTOHAMU PA3NIUIHBIX TEKTOHUYECKUX OTJIOKEHUH. B MOMEHT OTIIU(PPOBKY TEKTOHHYECKUX TI0-
JIUTOHOB B TAOJHUIy aTpuOyTOB OBUTM BHECEHBI COOTBETCTBYIOIIME JAaHHBIC: Ha3BaHUE OTIIOKCHHUH, BO3-
pacT, UHJACKC.

Utak, TeMaTHYECKHE CJIOU JJIs1 CO3IaHus IIU(POBON TEKTOHUUECKOW KapThl TOTOBBI. CIeIyrONInii aTam
— ompejenieHne Maciitaba, 0TOOpaKeHHe rPpayCHOM CETKH, 3arojioBKa KapThl, 001acTH 3ajad C YCIIOBHBI-
MU 0003HAYECHUAMH, HaIMUCH. UTOOBI ONpenenThes ¢ MacIiTaboM, HEOOXOAUMO BCe H300paXKeHUS 0ToOpa-
3WTh HA JIUCTE KapThI. JIJIs1 9TOr0 MO KapTOil HA MaHEeNn HEOOXOAUMO MICTIKHYTh MO KHOTKE «BHJ KOMIIO-
HOBKM». 3aTeM HYXKHO BBITIOJIHUTH KoMaHy ®Daiin — I[apamMeTpsl CTpaHUIIBI U MEYATH, MOCIE YEro B MOs-
BUBIIIEMCSI TMAIOTOBOM OKHE HEOOXOMMO BBIOPATh HYKHBIH (hopMar.

I'pamycHas ceTka mokazaHa cieayronM o0pa3oM: Ha MaHeld 0TOOPaKEeHHUs CII0eB HEOOXOIUMO MIEIK-
HYTh MPABOM KJTABUIIICH MO 3ar0JIOBKY, B CTPOKE CBOKMCTBA CIICAYeT HAUTH BKJIAJKY «CETKa» U CO3/IaTh CHC-
TeMy KOOPIUHAT.

Pabotast ¢ HaAMUCIMH, HEOOXOIMMO ONPEACTUTHCS CO MPUGTOM, YTOOBI OHH CMOTPEJIHCh HAa KapTe 3¢-
tetruHO. [Tocne oToOparkeHus Haicel NX HE0OXOIMMO KOHBEPTUPOBATh B AHHOTAIHIO.

Korna Bce cnou oTpenakTUpOBaHbI, OCYHIECTBISIETCS MIEPEX0/ B PEKUM KOMIIOHOBKH JIJISI CO3/IaHUS
WUTOTOBOW TEKTOHWYECKON KapThl B u(poBoM (opmare (puc. 4).
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TEKTOHI/IIIECKAH ICAPTA MHPA
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Pucynok 4. TextoHn4yeckast KapTa Mupa

Ha pucynke 4 n300paxkeHsl 001aCcTH CKIaq4aTOCTe!, KpaeBble MpOruObl, MIaT(GOPMEHHBIC YEXJIbI, BbI-
CTYIIBl KPHCTAUIMYECKOTO (PyHIAaMEHTa, MOJIOJbIE TUIAT(QOPBI, 30HBI OCTPOBHBIX AYT, MOABOAHBIC OKPAHHbI
MaTepUKOB, OKCAHUYECKHE IIaT(OPMBI, CPEANHOOKEAHNIECKUE XPEOThI, KpaeBble OKEaHUIECKHUE Kenoda.

B oTnmume ot MCmosb30BaHKUA OOBIYHBIX aHAJTOTOBBIX KapT B 00Y4YEHHH IEKTPOHHbBIE KapThl MO3BOJIS-
10T HE TOJBKO JaBaTh 00yyaromeMy OOJbIIOe KOJIWYECTBO 3HAHUM, HO M pa3BUTh UHTEIUICKTYaJIbHBIE, TBOP-
YeCKHE CIIOCOOHOCTH YYEHHMKOB, UX YMEHHE CaMOCTOSTEIbHO MPHOOpeTaTh HOBBIE 3HAHMUS, pabOTaTh C MH-
HOBAIIMOHHBIMU HCTOYHUKAMHU HH(POPMAIIHH.

OKCIEpUMEHTANBHOE HCCIIEA0BAaHIE OPraHU3alul U UCTIONB30BaHus HU(QPOBBIX KapT B Ipouecce 00y-
4yeHus: Kypca «Pusnueckas reorpadusi MaTepUKOB U OKEaHOB» IpoBoauiiock Ha Oaze I'Y «I'ymanurtapHO-
TEXHUYECKUH JHIei-1Kona» ¢ geBpans mo maid mecs 2014 1. B AByX MapajuIeNbHBIX KiaccaX. beum mpu-
BiedeHbl 35 yueHnkoB. KoHTponbHYIO rpymimy coctaBwin 18 yaeHnkoB 7 «A» kiacca. B akcrepuMeHTanb-
Hylo rpynny Bouutd 17 yaenukos 7 «b» kiacca. DKcepuMeHTaIbHOE UCCIeJOBaHUE MPOXOANUIIO B TPU ATa-
na (cpena).

B xone mpumeHeHns upOoBBIX KapT KauecTBO 3HAHMM, KaK MPaBHJIO, TOBBIIIATIOCH (TA0IM.).

TabOnuma
YcneBaeMocTh H Ka4eCTBO 3HAHMIA B Kjaccax, %
1 cpe3 1 cpe3 2 cpe3 2 cpe3 3 cpe3 3 cpe3
Moxasarenn 7 «A» 7 «b» 7 «A» 7 «b» 7 «A» 7 «b»
YcneBaeMocThb 100 100 100 100 100 100
KauectBo 72 83 80 89 88 95

Hcxonst u3 TaHHBIX TAaOIUIBI ClIeTyeT, YTO Ka4yeCTBO 3HAHUI 3KCIEPHUMEHTAILHOM IPyMIIbl MPEBBIIAET

KAueCTBO 3HAHMW KOHTPOJILHOW Tpynnbl. sl HArJIAHOCTH JJaHHBIe TaOJHIBI NPECTaBICHbI B BUAE AUa-
rpammsl (puc. 5).

112 BecTHuk KaparaHgmHckoro yHusepcurteTa
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Pucynok 5. JluHaMuKka KauecTBa 3HaHUN YUYECHUKOB 32 UCCIIEyEMbIil IEPUOLT

W3 maHHBIX AHArpaMMbl CJIEAYET, YTO KAaueCTBO 3HAHHUM TOCIE MPUMEHEHHs IIU(POBLIX KapT B 00yde-
HUe yiydiiaercs. Bo Bpems Hcnoib30BaHMsI Ha YpOKax reorpaduu 3JIeKTPOHHBIX KapT HaOI0AaI0Ch TIOBBI-
IICHUE TTO3HABATEIHLHON aKTUBHOCTH YYaIITUXCSL.

CpaBuenue 1ByX (pakTopoB 00ydeHUsT — MpUMEHEHHE IMU(PPOBBIX U TPAJAUIMOHHBIX KapT MOKA3allo,
YTO HCIIONIb30BaHUE reorpadMuecKux KapT MUPPOBOro popmara IeHCTBUTENHHO SBISETCS OHAM U3 CTUMY-
JIOB MHTEPECa YUYCHUKOB K YpOKaM Teorpagum.

Pe3ynbrathl, OTyYeHHBIE TIPU UCCIIEIOBAHUH YIEOHBIX YPOKOB C MIPUMEHEHUEM JIEKTPOHHOTO KapTo-
rpaduuecKoro Matepuana, yoequTelbHO MMOKa3alld, YTO TaKoe pa3BUTHE yueOHOoro mporecca 3(h(heKTHBHO.
CrenoBatellbHO, HCIONIB30BaHUE HAa ypokax Teorpaduu mupoBOro KaprorpadMueckoro marepuana JaaéTt
TTOJIOKUTENBHYIO JHHAMUKY Ka4eCTBa U yPOBHS 00y4aeMOCTH. Pe3ynbTaThl ycrieBaeMOCTH TIOBBITIIAIOTCS U3-
3a CHCTEMaTHYHOCTH HCIIONB30BaHMS METOJIOB FeOMH(DOPMAIIMOHHBIX CHCTeM. BHepeHre TaHHOM TeXHOIO-
T — CJIOXHBIH, HO 3(h(EKTUBHBIH MTpoIiecc, HANPaBICHHBIN Ha MOBBIIICHIE YPOBHS 3HAHWH ydaIInXcs.

Crucoxk 1uTeparypsl

1 Jlaiixun B.J. I'eonndopmaruka: yae6. mocobue. — Komcomonsck-na-Amype: Uza-so AMITIT'Y, 2010. — 169 c.
2 Tuxynog B.C. OcHOBEI TeonH(pOpPMATHKH: yue0. mocobue st By30B. — M.: Akagemus, 2004. — 334 c.

P.K. Xycaunona, T.T. Kpyu

«KypabIKTap KoHe MYXUTTAPAbIH (PM3UKAJIBIK reorpagusacbby
KYPChIH OKBITY/AaFbl HHHOBAIUSJIBIK TEXHOJIOTHSLJIAP

Kasipri yakpiTTa KenrtereH Mekrenrep reorpadus KaOMHETiH KapTaMeH jKaOAbIKTayla KHbIHIIBUIBIKTApFa
ke3iryae. Makanana oKy YpAiCiHIe CaHABIK TaKbIPHINTHIK KapTaHbl KYpy IpOLeci xaHe ojapbl cabak oepy
GapbIChiHIA KOJIaHy THIMILTIri KapacteippuiraH. Cebebi Mekrentepae KeHOip TakpIpbIITap OOMBIHILIA
KapTajap jKOK HeMece oyap ecKipreH akmaparthl kepcetesi. OKy ypaiciHae KapTorpadusiiblK MaTepUaIblH
JKETICTIeYIIUIIri Heri3ri npobiaema Gousbln TaObuTaAbl. Byt xarqaiaaH MIBIFYABIH JKAJIFbI3 JKOJIbl — CaHIBIK
TaKbIPBIITHIK KapTajgap okacay. Ocbl MoceneHi Iremy Oapeichiiga ArcGis Garmapiamacsl  KoHE
reorpasUIBIK aKIMapaTThIK KYHe KOJNAAHBIM, 9JICMHIH TEKTOHHKAIBIK JKOHE TCOJIOTUSUIBIK CaH/bIK KapTachl
JKacalbl. DIIEKTPOHBI KapTalapAbl KypacTHIPYIarbl HETI3ri ofic — anblHFaH OeliHeHi ke30eH Oaraiar,
IapTThl Genrisnep, )KYKTeMe MEH Ma3MYH/Ibl MATEMaTHKAIIBIK-KapTOrpadUsIIbIK YITiey.

Kinm ces0ep: mndpislk kapra, MekTenTtep, reorpadgus cabarbl, pecypc, akmaparrap, KapTorpadusuibik
MaTepHanaap, CaHIbIK TAKBIPBIITHIK KapTaap.
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R.K. Khussainova, T.T. Kruch

Innovative technologies in the study of the course «Physical geography
of continents and oceans»

Nowadays many schools face a problem of cartographical equipment in a geography classroom. Maps of
some subject either are absent, or because of irregular reprinting display outdated information. Thus, in edu-
cational process there is a problem of shortage of cartographic materials. The only way out is a creation of
digital thematic maps. In this paper considered the process of creating a digital map and the effectiveness of
their use in teaching.

Keywords: geographic Information system, digital map, innovative technologies, modeling, tectonic map of
the world.
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MEPEWTOW UENEPI
HALLU FOBUNAPDbI
OUR ANNIVERSARIES

HAYKE HOCBATHUJ BCE I'OJB...
(k 70-1eTHeMy 00MJIEI0 TpOdeccopa
MeiipamoBa I'abura I'abday1sioBu4a)

HoxTop MEIULMHCKHUX HayK
(CCCP, 1993 r.; Pecnyomuka Kazax-
craH, 1998 1.), mpodeccop MeAUIMHBI
(2000 r.) I'abur ['abmymmoBuuy Metipa-
MoB ponuics B 1947 r. B 1. [laBmomape B
cemMbe Tpodeccopa PycCKOro S3bIKO3HA-
Hus [abmynnel AmmmoBnda Meiipamo-
Ba (19181994 rr.) u crapiero mnpemno-
nasatenss Patuxel ['anneBHbl Marnee-
BOi, paboraBmmx B KaparanamHckom
rOCYJapCTBEHHOM II€JarOrMueckoM HH-
CTUTYyTE€, B JajbHEWIeM BOILIEAIIEM B
cocraB KaparanguHckoro rocyaapcr-
BEHHOT'O YHHBEPCHUTETA.

labur TabmymioBua  sBisieTcs
npsMbIM oToMKOM KaHaiinapa OpblIH-
OaeBa (1818—-1879 rr.) u Meiipama XKanaiinaposa (1844—1921 rr.) — BonoctHeIx ynpasuteneil Tepcakkan-
ckoii Bosoctu Atbacapckoro yeszna Cremnoro ['enepan-rydoepnatopersa (r. Omck) Poccuiickoit ummepun.
12 okts10ps 2008 r. Ha MecTe 3axopoHeHHs npajaena Meiipama XKanalinaposa B mpucyTcTBuu 6omnee yem 400
YeJIOBEK ObUT TOPKECTBEHHO OTKPBIT MaB30Jei-MeMOpHall.

Orten ['abuta ['abmynnoBuua 'abnynna AmmmoBrnd MeiipaMOB MOTYYHI JIMHTBUCTHYECKYIO MTOJATOTOB-
Ky y akanemuka Akajgemun Hayk CCCP .M. MemanunoBa, 70 1954 1. paboTtai 3amecTuTenieM JUPEKTopa U
nupekTopoM IlaBnogapckoro nenyuymmma, a ¢ 1954 mo 1990 rr. — crapmuM npenogaBateneM, I0IEHTOM,
mpoeccopom KaparanmnHCKOro rocyapcTBeHHOro yHUBepcuTeTa. B 1962—1982 rr. 'abnymina AmmmMoBud
BO3IJIABJISUT OPraHU30BaHHYI0 UM Kadenpy «MeToauka MmpenofaBaHus PycCKOro S3bIKa U JINTEPaTyphl B Ha-
LHUOHaIbHOU 1IKoJe». Iloz ero pykoBoacTBoM cblilie 20 acCIUpPaHTOB U COMCKaTeNel 3allluTUIIN KaHAUaT-
CKHE JHccepTaluu. YUeOHHK PYCCKOTO sI3bIKa I Ka3aXCKUX IIKOJI, aBTOPOM KOTOpOro Obu1 mpodeccop
I'.A. MeiipamoB, nepensaaBajicsi MUHHCTEPCTBOM BBICIIETO M CPEIHErO CIICIMaILHOr0 oOpa3zoBaHus Kazax-
ckoii CCP B Teuenue 17 mer — ¢ 1963 mo 1980 rr. Ceronns umenem npodeccopa I'.A. MeiipamoBa Ha3BaHa
Kadeapa METOMUKH MPENoAaBaHHs PYCCKOrO s3bIKa M JHUTepaTypbl KaparaHZMHCKOTO ToCyIapcTBEHHOTO
yHuBepcuteTa uM. E.A.bykeToBa.

[o oxonuannu Kaparanauncko#t mkonsl Ne 3 I'.I". MetipamoB o0y4vancst B KaparaHmuHCKOM MeTUIIHH-
CKOM UHCTUTYTE.

UccnenoBarensckuil myts ['abura ['abmymnoBuua Obul HayaT B Ja0OpaTOpuu M3BECTHOIO YUEHOTO,
JOKTOpa MEIMIMHCKUX HayK, mpodeccopa S.A. Jla3zapuca, BHauane B KaueCTBE CTYAEHTA — yJaCTHHKA Ka-
(benpanbHOro HayYHOTO KPY)KKa, a 110cjIe OKOHYaHUS MHCTUTYTa MOJIOION CIEHHUaINCT ObLT OcTaBleH pado-
TaTh Ha Kadeape NaToI0rnIecKoil GU3HONOruu. YxKe TOrJa MOJIOAOH YUEHBI XOPOIIO OBl CIOKHBIMU
METOJIaMU UCCIIEIO0BaHUi, ITyOOKO BHUK B CyTh M3y4aeMOl IPpOoOIeMbl M TBEPAO ONPEASNNII INIaBHbIE LIENN
Oynymielt HaydHOH aesTenbHOCTH. [lepBOHaYaNbHO €My HpeaIarajgoch MOCTYHNHTh B OYHYIO aCIHUPAHTYPY
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kadeaps! papMakoIOrHH, OJHAKO 3TO MPEUIOKEHHE OH OTKIOHHI, OTKa3aBIIUCh OT IPEUMYLIECTB, KOTOPBIE
JaeT acIUPAHTYypPa, U BEPHYJICS OOBIYHBIM COUCKATENIEM B J1a0OpaTOpHio Kadeapsl MaTosornyeckon ¢uzmo-
JIOTHH.

Hanpasnenue uccienoBanuii, Ha4aao KOTOPHIM ObLIO MOJIOKEHO B 1964 1., CBsSI3aHO C HM3y4eHHEM Me-
XaHM3MOB Pa3BUTHUS M NPEAOTBPALICHHUS OHabeTa, BHI3BIBAEMOI0 XMMHUYECKHMH KOMILIEKCOOPa3yIONMMHU
COEIMHEHHSMH, B TOM YHUCIIE U 00pa3yIONIMMUCS B OpraHU3Me YelIOBeKa.

O6o3nauensbie ['.I'. MeilipaMOBBIM HCCIEOBAHMS BBIIOIHSIINCE B COOTBETCTBUU C HECKOJIBKUMH Lie-
JISIMH:

—¢ 1968 1. — pacKphITh AeTadbHBIC MEXaHU3MbI THA0ETOreHHOrO ACUCTBUS XUMHUCCKUX LIUMHKCBS3bI-
BaIONIMX COCTUHEHUH (paboTa BHIMONHSIIACH MOJ pyKOoBoACTBOM Tpodeccopa S.A. Jlazapuca). [To pesynb-
TaTaM MPOBEACHHOI0 TepBOro dTamna ucciaenosanus B 1975 r. I'.I'. MeiipaMoBsIM ObUIa YCIEIIHO 3aLIHUIICHA
JyiccepTalys Ha COMCKaHUE CTENIeHH KaHAMJaTa MEJULIMHCKUX HayK;

— ¢ 1977 r. — pacKpbITh MEXaHU3MBI THAOETOTeHHOTO JIEUCTBHUS €MHCTBEHHOTO U3 XMUMHYECKHUX IIMHK-
CBSI3BIBAIOLINX BEILECTB, OOPA3yIOIINXCSl B OPraHU3Me YeIOBeKa, — KCAHTYPEHOBOW KHCIOTHI (PYKOBOAMI
uccienopanusmMu nosHocThi0 [.I°. MetipamoB). B atom ke romy ['abut ["aOaymmoBud Havam CBOXO TPY/IO-
BYIO JEATEIbHOCTh B HamieM yHuBepcurere. Ilo pesynpTaraMm HCCIeIOBaHWM BTOPOro 3Tama UM Obuia
YCIICIIHO 3alHILIEeHa IUCCEPTALUs HA COMCKAHME YUCHOH CTENeHU NOKTOpa MEAWLUHCKUX HAayK B YHHBEp-
curere apyx061 HapoaoB uM. [1.JIymymOs! (r. Mocksa, 1993 1.);

—¢ 1992 r. — HalTH MyTH YaCTHYHOTO WJIM TIOJIHOTO TMOJIaBJICHUS SHIOTEHHOTO CHHTE3a KCaHTypeHO-
BOW KHCIIOTBI B OPraHU3ME C TeM, YTOOBI IPEeIyNPeaANTh pa3BUTHE JradeTa WM OCIaOUTh TSKECTh €ro Ipo-
SIBJICHUM.

Ha ceronnsmHuil neHp nepsble JBE LU, IOCTAaBICHHbIE YUYEHBIM, JOCTUTHYThI, TPEThS L€Jb JOCTHI-
HyTa YaCTUYHO.

B pasHbie meproabl B HCClIeIOBaHUAX NpUHUMaIK yuyacTie npodeccop Kukumbaesa Aiicymy Aituke-
HOBHa, foueHT TycynbekoBa ['ynpnap ToneykenoBna, noueHT AHzapeeBa AnHa [letpoBHa, noueHT AOuke-
HoBa @aruma CamuToBHA. Pe3ynpTaThl 3TON COBMECTHOI paOOTHI JIETJIM B OCHOBY MX KaHIUAATCKUX U JOK-
TOPCKOM AHCCEpTaLUi.

C 1988 r. 1 0 CeroHsIIHUN JeHb UCCIIEAOBaHUS MIPOBOISITCA B TECHOM COTPYAHUYECTBE C JlabopaTo-
pueii ipodeccopa K.-JI. Konepra — nupexropa no Hayke Muacruryra quadera «['epxapar Karu» (I'epma-
HUs1). YUEHBIX CBSI3bIBA€T HE TOJIBKO HAayuyHasl JEeSATENbHOCTh, HO U J0OpOCEepAeUHbIE, PYKECKHE OTHOLICHUS
B TeueHue Oonee yem 30 mer.

[podeccop I'.I'. MetipamoB aBrop 130 HaydHBIX paboT, U3 HUX 88 OMYOIMKOBAHbEI B BHICOKOPEHTHUTO-
BBIX XKYpHaJax, MaTepualiaX HaydHbIX KOHrpeccoB U KoHpepennuit. B 1988-2011 rr. I'.I.MeilipamMoB BbIe3-
XKall ¢ JOKJaJaMH Ha BCEMHpPHBIE, €BPOIICIHCKHE M aMEpUKaHCKHE KOHTpecchl nuaderonoroB B CuaHeH,
Wokoramy, Baumurron, bapcenony, Hero-Mopk, Amcrepaam, JluccaGon, bepnun, Konenraren, Cunramyp,
Beny, ®pankdypr, Xenbcunku, Jroccenpropd, UaHCOpYK, 3ansioypr, KapncOypr, [eiinensoepr, Jlybaii 3a
CUET MPUIIIANIAIONIeH CTOPOHBI, 3apyOeKHBIX Maboparopuii U GUpM, a TakKe ¢ JOKIaJIaMH IO MPHTJIAIIe-
HUIO yHHBepcuTeToB ['epmannu u ABctpanuu. Joknan B Cunnee na Beemuprnom Konrpecce amabGeronoros
(1988 r.) ormeueH B uncie 50 npemupoBanHbIX U3 1200 MpecTaBICHHBIX HAYYHBIX pa0oT.

Jns obecrnieyeHus1 ucclieIoBaHUi OECTUIATHBIMH BBICOKOKAUECTBEHHBIMH peakTuBaMu ['adbut ["a0myn-
moBud B 1979—1995 rr. paboTasl cienuaircToM HEMEIKHX MEIUIIMHCKUX M XUMHYeCKuX ¢upm Ha 18 mex-
TYHapOIHBIX BBICTaBKax B Anma-Ate, Mockse u Jleaunrpane. I'.I". MelipamoB 9 pa3 cienuanusupoBaics 1o
METO/IaM MCCIe/JOBaHMi B HAyUHBIX IeHTpax KapicOypra, Jletinmura, Cupnes u AMcrepaama.

ITo nmpennoxxennto MunucrepcTBa 3apaBooxpanenus I'.I'. MelipamoB nmoarorosun I'ocynapcTBeHHYIO
nporpammy «/luader», yreepxxaennyto B 2000 r. pemenuem [IpaButenscrBa PecryOnuku Kazaxcran.

IIpodeccop I'.I'. MeiipamoB sBIsSETCS MPHUIJIALICHHBIM YWICHOM AMEPHKAHCKOH I1Ma0eTOJI0rHUecKOi
accormaruu (CIIIA), moyeTHBIM YJIEHOM HAYYHOTO IleHTpa u HaydHoro ¢onma KoposeBckoro rocrurans
[Ipunna Anbdpena Cunneiickoro YHuBepcuTeTa, OTMEUeH B m3gaHuH «KTo ecTh KTO B AMaOETONOTHH»
(CIIA), narpaxaeH opaeHom «3Hak mouera» (CCCP, 1986 r.) u memamsio «World Medal Freedomy
(CIIIA, 2006 r.). B peittuare 2016 r., npoBegeHHOM HaltmoHamIbHBEIM areHTCTBOM aKKpEIUTAITUH cperu 75
yHuBepcuTeToB Kazaxcrana, 3ansn 7 mecto cpeau 100 myumux npenogasareneid. I'.I'. MeiipamoB oOmazna-
tens rpanta MOH PK «Jlyummii npenonasarens By3a 2008 roga». OTMedeH IrpaHTaMu Ui BBITOJHEHUS
UCCIIE0BaHUi, PEeIOCTaBIEHHBIMU 110 MHUIIMATHBE Psi/ia BEAYIINX 3apyOeKHBIX HCCIIEI0BATENLCKUX IIEH-
TPOB U (hapMaKOJIOTHUECKUX KOPIIOpalrii; TpaHTaMH aMEePHUKAaHCKUX, EBPOMEHUCKUIl M a3MaTCKUX KOHTpec-
COB.
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Jokrop MenmuIMHCKUX Hayk, mpodeccop I'.I'. MelipaMoB ABJsieTcsl HAYYHBIM peJakTopoM cepun «buo-
norust. MenunuHa. [eorpadus. Jlnadbetudeckuii BeIyck» xKypHana «BectHuk KaparanmguHckoro yHUBEpCH-
Teta». KpoMe HayuHbIX MccnenoBanui, ['adut ["abmy/uioBHY ¢ MOJIOJJOCTH YBIICYEH TOpaMH, MHOTOKPATHO
ObUI B IIMTENBHBIX TToXoAax B ropax [lamupa, Tsup-lansa, Antas.

C 2012 r. I'abur 'abmymmoBud pabotaet npodeccopom Kadeapbl 300JI0THH OHOIOT0-Teorpadhuieckoro
¢dakynbrera KaparanamHCKOTo rocyJjapcTBeHHOro yHHUBepcuTeTra M. E.A. BykeToBa m OMHUMO aKTHBHOM
HAYYHOM MPaKTUKH BeJeT paboTy MO BHEAPEHUIO TPEXBSI3BIYHOTO 00pa3oBaHus cpenu OakalaBpOB U Mard-
ctpoB. OprannzoBanHas npodeccopom I.I'. MeitpamoBeiM J[naGeToornyeckas HCCIen0BaTeNIbCKas TPYIINa,
TUIOIOTBOPHO paboTaromias y:ke 0ojiee TPUALIATH JIET, TIONy4dria B JIMIIE COTPYTHUKOB Kadenpsl U Qakyib-
TeTa aKTUBHBIX UCMOTHUTENEH HayYHOM MIPOrpaMMBbl yUEHOTO.

Komnextus 6uonoro-reorpaguueckoro (akynprera mo3apasiseT ['abura ['abmymnoBuya ¢ ro0uieemM u
KellaeT eMy TATbHEUIITNX TBOPUYECKHUX YCIIEXOB, 3I0POBbsl M CEMEHHOTO OJIarornoyvus.
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