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Implementation of the regional program supports of non-governmental organizations
on improvement of the ecological situation of the Karaganda region

This article is devoted to implementation of programs of local governments which in all countries is very
closely connected with environmental issues. Reforming of the ecological legislation is impossible without
their participation. The first step of formation of local governments are cooperatives of owners of apartments,
agricultural cooperatives and associations to the earth - and water users. Local governments according to the
legislation of Kazakhstan have the privilege to use of the natural resources located in their territory and
without fail coordinate transfer of rights of such use to other legal entities and individuals. The common
system faults depend on horizontal communications in the ecological legislation and with the adjacent,
industry legislation. These shortcomings were repeatedly emphasized with national experts at various
seminars.

Keywords: Karaganda region, ecological state, environmental protection, ecopolicy, industrial district, chemi-
cal contamination, natural resources.

In order to improve the environmental situation, preserve the natural resources of the Karaganda region,
40 non-governmental organizations (NGOs) in the field of environmental protection and ecology are regis-
tered in the region [1, 2]. To ensure a constructive dialogue between state authorities and NGOs on solving
environmental problems in the region, they have now held thematic meetings or so-called «round tablesy,
which, according to the results of which, mandatory development of preventive recommendations and action
plans aimed at reducing industrial emissions, in particular persistent pollutants into the environment [3].

To collect and disseminate environmental information about the role of the public in solving environ-
mental problems, the development of democratic processes in society, the public association «Ecomuseumy
and the territorial administration of «CenterKazNedr», the Ecological Museum was opened for the first time
in the territory of the CIS countries. The opening of the Ecological Museum was of great importance in the
scientific provision of environmental safety, the development of methods and means of preventing and elim-
inating pollution, the systematization of accumulated knowledge and the coordination of scientific research
in the field of environmental protection [4]. So, in order to solve the problems of the Semipalatinsk region,
environmental educational materials were developed for the project «Developing a Sustainable Land Use
Plan at the Semipalatinsk Test Site», a script and animation of educational cartoons about the safety rules for
the population living in the Semipalatinsk test site was written. Here, an environmental action and training
seminars were held for rural NGOs to increase civic engagement of the residents of Karkaralinsk and Shetsk
districts in solving local environmental problems and shaping the public's ecological thinking [5].

The purification of the Nura River from mercury remains an urgent problem [6, 7]. On this issue, public
hearings are held on a regular basis, «The cleaning of the riverbed. Nura from mercury» with the participa-
tion of monitoring organizations, the rural community and other interested persons, residents of settlements
within the zone of implementation of the above-mentioned project are informed. At the meetings, the public
was «for» the process of cleaning the river without detrimental impact on the livelihoods of the surrounding
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settlements. However, only with the involvement of the active forces of society to solve the problems of pol-
lution of small rivers of the city of Karaganda within the state social order since 2010 the project «Clean
River» is being implemented with the participation of schoolchildren, students and initiative groups. As a
result, 500 meters of the shore and the channel of the Malaya Bukpa river are cleared of debris and other
contaminants.

In his message to the people of Kazakhstan on February 16, 2005, the country's president, for the first
time sounded the program of greening the country «Zhasyl El» [8]. In order to implement this initiative, by
the Decree of the Government of the Republic of Kazakhstan No. 632 of June 25, 2005, the «Zhasyl El»
program was approved and widely implemented. In the management of natural resources and regulation of
nature management in the Karaganda region, a meeting of NGO leaders with the commanders of the squads
«Zhasyl El» was organized. As a result of such meetings, knowledge was gained on how to track the distri-
bution of income from the use of natural resources, promote their equitable distribution and invest in envi-
ronmental, social and community programs in the Karaganda region.

To assess the existing system of environmental policy instruments in the Republic of Kazakhstan over
the past fifteen years, in Kazakhstan, as in other countries of Eastern Europe, the Caucasus and Central Asia,
serious steps have been taken to reform environmental policies, including legislation and the institutional
framework for environmental protection.

However, environmental policy still lacks priorities, realism and systemic character. Ecopolitics is not
focused on the end result still, and environmental ministries are still viewed as monitoring bodies, and not
organizations responsible for long-term planning of the territories and improving the environment.

The purpose of this report is to analyze the state of environmental policy for the subsequent develop-
ment of measures to improve its effectiveness. For the analysis, three key areas of environmental policy were
selected, for which there has been no major improvement in recent years: urban air pollution; River basin
management; Management of solid domestic waste.

The experience in the countries of Europe was also considered, where in recent years significant pro-
gress has been made in improving the ecological situation.

Kazakhstan has achieved significant results in the process of reforming environmental policy. Here, the
necessary foundations for the implementation of environmental policy were created.

In Kazakhstan, virtually the entire arsenal of environmental policy instruments, developed by the world
community, the most important of which are: environmental assessment; Ecological rationing; Permitting
system for emissions into the environment; Environmental control; Monitoring; Payments for pollution of
the environment; Environmental insurance; Liquidation funds; Ecological audit; Administrative and criminal
liability.

However, practically all the tools of environmental policy have so far not been very effective in reduc-
ing pollution and rational use of natural resources.

The system of environmental quality standards (MPC) has changed little since the times of the Soviet
Union. It is more ambitious than in Western Europe and North America, covers thousands of pollutants and
prescribes unattainable concentrations of pollutants. This system does not take into account the costs and
benefits associated with compliance with standards, and the requirements for monitoring controlled sub-
stances exceed the capabilities of competent authorities. Unsupported by finance and technology standards
(pollution in many cities still exceeds the norms several times) lead to non-compliance and constant violation
of the law.

Moreover, the strict binding of environmental quality standards to permits based on maximum permis-
sible emissions / discharges (MPE / MPD) prevents the introduction of alternative cost-effective tools.

In plans and programs, communication with the implementation of environmental policy goals is often
lost, and a continuous change in the administrative system leads to a disruption of horizontal intersectoral
linkages and a sequence of actions.

Normalizing the quality of the environment is one of the key areas for improving environmental per-
formance. At the meeting of the Foreign Investors Council under the President of the Republic of Kazakh-
stan at the end of 2007, the Ministry of Environmental Protection and the Ministry of Health was commis-
sioned to analyze existing environmental quality standards with the possibility of convergence with the
WHO and the EU system.

For the introduction of a more progressive system of integrated environmental permits, following the
example of the EU, the Environmental Code introduced the possibility of setting targets for the quality of the
environment for certain territories. Such environmental quality targets can be set for a residential area (1);
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Specially protected natural areas (2); Recreational areas (3); Desert and semi-desert regions (4); Water bod-
ies (5).

Ecological taxes. The economic mechanism of nature management does not stimulate a reduction in en-
vironmental pollution, since its main elements: the payment system, the planning tradition, the legal and
methodological framework underlying the standardization of emissions of pollutants, were created back in
the late 1980s.

Currently, payments for emissions into the environment are credited to local budgets, and fines for vio-
lations are included in the income of the republican budget. In 2007-2008, the volume of such revenues
amounted to more than 70 billion tenge. However, the effectiveness of this tool is not high and does not cor-
respond to world experience. Numerous sanitary and environmental standards, which form the basis for cal-
culating payments, only make calculations difficult, because the bulk of payments (99 %) are collected for
10-15 pollutants.

It is possible to use the best world experience in the «green tax reform», which provides for the redistri-
bution of the tax burden from «taxes on labor» to «taxes on consumption of energy and resources».
The Prime Minister of Kazakhstan was instructed to create an interdepartmental working group for a detailed
study of the issue of environmental taxes. However, the new tax code only took into account proposals to
reduce the list of pollutants, for which the fee is calculated.

Environmental taxes are widely used in most developed countries. In Germany, there are taxes on elec-
tricity generation, excises for motor fuel, charges for discharges of sewage, payments for water collection,
equalizing payments. In the US, a tax is imposed on the production of hazardous chemicals, for collection of
waste, payment for the use of water. In Poland, charges for emissions of 6 substances, discharges of 5 sub-
stances, charges for the formation of municipal waste, excise taxes on cars, gasoline, diesel, mineral oils,
fertilizer tax, excise on plastic packaging, penalty for applying noise, payment for water extraction are ap-
plied.

It is necessary to mention such a mechanism as environmental insurance, introduced in Kazakhstan
since 2006. However, insurance cases are literally single, although in the world the insurance market in the
field of environmental protection exceeds a trillion dollars. One of the reasons for the underdevelopment of
the insurance market in Kazakhstan is the lack of an effective mechanism to compensate for environmental
damage.

Ecological funds the recommendations of the OECD show the possibility of using environmental funds,
in which the means of payments and fines for pollution of the environment accumulate, followed by their
targeted use. Such funds existed in Kazakhstan until 2000. At the same time, it is possible to send environ-
mental payments and fines to the existing National Fund of Kazakhstan for subsequent targeted use of funds
for environmental needs. It is also possible to use liquidation funds, which are available on deposits of se-
cond-tier banks — this is about 50 billion tenge. There are also prospects for the creation of public and trust
funds. For example, such a Biodiversity Conservation Fund was established under the GEF project.

Local governments in all countries are very closely connected with environmental issues, therefore, it is
impossible to reform environmental legislation without their participation. The first step in the formation of
local self-government bodies are cooperatives of apartment owners, agricultural cooperatives and associa-
tions of land and water users. Local authorities in accordance with the legislation of Kazakhstan have the
pre-emptive right to use natural resources located on their territory, and necessarily coordinate the transfer of
rights of such use to other legal entities and individuals. This practice of local self-government works in most
Western European countries.

Mechanisms of the Kyoto Protocol and energy efficiency. The mechanisms of the Kyoto Protocol can
contribute to a significant improvement in environmental policy. The implementation of new laws and pro-
jects on energy efficiency and renewable energy sources will also allow Kazakhstan to solve many environ-
mental problems.

In conclusion, it is necessary to note the general systemic shortcomings, which depend on horizontal
links within the environmental legislation and with related, sectoral legislation. These shortcomings are de-
fined by OECD recommendations and have been repeatedly emphasized by national experts at various semi-
nars: non-application of «package» reform; Lack of a coherent and goal-oriented legal policy; Low level of
development of the civil sector; Non-systematic financing.

Tool packages should be accompanied by management, and their development should be comprehen-
sive: all aspects should be envisaged, both within the environmental legislation «from the bottom to the top»,
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and in related branches of legislation. Each package of instruments should be tested within a certain time, it
is necessary to legislatively provide transitional provisions and conduct effective consultations.

The indirect nature of legislative norms contributes to the distortion of the original goal when moving
from one level of performance to another. In contrast, EU directives have the status of legislative acts. If you
follow the experience of the EU, you need to exclude the government level, and at the ministerial level, only
instructive methodological documents and various forms of documents need to be approved. Now the draft
of the State program «Ecology of Kazakhstan for 2010-2020» is being developed, which requires the estab-
lishment of targeted Indicators of the state of the environment and practically feasible and most effective
tools for their achievement.

Thus, the actions of many NGOs in the Karaganda region have been associated with many educational
institutions in the cities of the region. In the city of Balkhash, the public association (PA) «Balkhash ecologi-
cal center» together with students and employees of the Balkhash humanitarian technical university, an eco-
logical campaign «Let's revive the green lungs» was held. In Temirtau NGO «Reflection» public hearings
and a presentation of the project for the construction of a mercury disposal site on the hill of Apan, where the
main objective of the project is to conserve natural resources and protect the territory adjacent to Temirtau
from harmful to human health and the environment emissions that are now idle factories. One of the direc-
tions of the project is the construction of a test site on the hill of Apan for burial of mercury, in order to avoid
its harmful impact on people and nature. Construction of biogas plant in Bukhar-Zhyrau and Shakhtinsky
districts of the region was carried out.

In order to exchange experience in the field of alternative energy, expand the use of renewable energy
sources in Central Asia, contribute to improving the regulatory framework and legislative mechanisms that
stimulate the development of renewable energy and resource-saving technologies, a meeting was held with
the Japanese energy firm to review the potential of alternative energy in the city of Karaganda. As a result of
the conference, its participants were able to establish contacts with foreign and Kazakhstan organizations
working in the field of renewable energy, join forces and create favorable conditions for the implementation
of programs and projects using renewable energy sources in the region, which will be confirmed by partici-
pation in EXPO 2017 In the city of Astana. To familiarize with methods of collection and dissemination of
information related to environmental problems and environmental protection, the NGO «Ecomuseum» to-
gether with the American ISAR Foundation held a seminar on environmental journalism.

The above mentioned information, would like to note, the important role of the ongoing activities of
environmental NGOs, where the main goal is to attract the attention of the population to the state of the envi-
ronmental situation in the region, providing access to information on the ecological status of the region,
youth participation in such activities.
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M.A. Mykamesa, ['.JK. Myxkamesa, A.K. Apsimbekona, /[.B. Cypxukos

Kaparanabl 00/1bICBIHBIH IKOJOTHAJIBIK KAFIANBIH KAKCAPTYFa 0aFbITTAJIFAH
YKIMeTTeH ThIC YiBIMIAPABIH OHIPJIIK 0aFAapIaMachIH icke acbIpy

Makana >keprimikti e3iH-e3i Oackapy OarmapramanapblH iCKe achlpyFa apHaJFaH, ol OapJblK enne
SKOJIOTUSUIBIK MacenenepMeH OaitanbicTbl. OnapIblH KaThICYBIHCHI3 SKOJIOTHSUIBIK 3aHHAMaHbI pedopmainay
MYMKiH emec. JKeprimikTi e3iH-031 0ackapy OpraHBIHBIH KaJBINTACYBIHBIH ATFAIIKbI KaJaMbl OOJBIN HoTEp
uenepi, aybUIlIapyallbUIbK KOONEPAaTUBTEP] kKOHE Xep MEH Cy HaiijaiaHylIbUIapbIHBIH KaybIMIACTBIFbI
tabbutazapl. JKepridmikri e3iH-e31 Oackapy oprangapbl KaszakcraH 3aHHamachlHa COWKeC ©3 ayMarblHAa
OpHaJIaCKaH TaOWFU pecypcTaplibl naiiananyra KyKbIFbI Oap joHe Jie OyJ1 KYKBIKThI 0acKa 3aH[Ibl JKOHE JKEeKe
TyIFanapra oepy MiHASTTI Typae Kemicineai. JKannbl, xyienik KeMIITIKTep dKONOTHsIbIK 3aHHAMa iIIiHAer]
KeJJeHEeH OalijlaHpICTapFa JKOHE MLIGKTEC, CajalblK 3aHHAMara TOyesAl. By KeMulmikTep Typii
CeMMHapJap/a YITTHIK caparliibuiap TaparblHaH OipHelle peT KO3FaJiFaH O0JIaThIH.

Kinm co30ep: Kaparanpl 00JIbICHI, SKOJOTHUSUIBIK XKaFqall, KOpLIaFaH OpTaHbl KOPFay, 3KOocascaT, OHIipiCTiK
ayZaH, XUMUSUIBIK JIacTaHy, TaOUFH pecypcrap.

M.A. Mykamesa, ['.JK. Myxkamesa, A.K. Apsimbekona, J[.B. Cypxukos

Peanm3zauust peruoHaJIbHOM NPOrpaMMbl MOJAEPKKHA HENPABUTEIbCTBEHHBIX
OpPraHU3aNUil M0 YJIYyYIIeHUI0 IKOJ0rnYeckoii cutyanun B Kaparanamackoii oo61actu

CraThsl MOCBSIIIEHA PeaTu3alMy IPOrpaMM OPraHOB MECTHOTO CaMOYIpPAaBIIEHHs, KOTOPbIE BO BCEX CTPaHAX
OYEHBb TECHO CBSI3aHBI C BOIPOCAMH JKOJIOTHH. PedhopMupoBaHre 3KOJIOTMIECKOTO 3aKOHOAATEILCTBA HEBO3-
MOXHO 0e3 ux yuactus. IlokazaHo, 4TO MEPBBIM IIArOM CTAaHOBJIEHHS OPraHOB MECTHOTO CaMOYIpaBICHUS
SIBJIAIOTCS. KOOTIEPATUBBI COOCTBEHHHKOB KBAPTHUP, CEIILCKOXO3IHCTBEHHBIE KOOTIEPATHBEI M aCCOUALIIH 3eM-
Jie- ¥ Bojomnosb3oBareneil. OTME4eHO, YTO OpraHbl MECTHOTO CaMOYTIPABJIEHUS] B COOTBETCTBHHM C 3aKOHOJA-
TenbcTBOM KasaxcTaHa MMEIOT NpeMMyIIECTBEHHOE MPaBoO Ha MOJB30BAaHKE MPUPOIHBIMU PECYpCaMHU, pac-
TIOJIOKCHHBIMU Ha UX TEPPUTOPHH, U B 00S3aTEIFHOM IOPSIKE TOJDKHBI COTIIACOBBIBATH Iiepeady MpaB Ta-
KOTO TI0JIb30BaHUs APYTUM IOPHINUECKUM M QU3HMIECKUM JINLAM. Boiienens! obmye cucTeMHble HEJJOCTaTK,
KOTOPBIC 3aBUCAT OT TOPH3OHTAJIBHBIX CBSI3eH BHYTPH SKOJOTMUCCKOTO 3aKOHOIATEIHCTBA U CO CMEXKHBIM,
OTpPacIEeBbIM 3aKOHOJATENbCTBOM. OIpeneneHo, 4To 3TH HEAOCTAaTKM HEOJAHOKPATHO MOAYEPKHBAINCH Ha-
IIMOHAJILHBIMH SKCIIEPTaMH Ha Pa3IUYHBIX CEMUHAPAX.

Kniouesvie cnosa: Kaparanmunckas o6i1acTh, SKOJOTHYECKOE COCTOSIHHE, OXpaHa OKpPYXKAIOIieH cpemsbl,
SKOMOIUTHKA, TPOMBIIUICHHBIH pailoH, XUMHUUECKOE 3arpsi3HEHHUE, TPUPOTHBIE PECYPCHI.
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Determination of macroscopic diagnostic signs of raw materials
of Thymus serpyllum and Thymus crebrifolius

The analysis of macroscopic indicators of medicinal raw materials of Thymus serpyllum and Thymus
crebrifolius is carried out. Both species grow in the territory of the Karaganda region, forms considerable
formations. Results of investigation have shown that Thymus serpyllum and Thymus crebrifolius has the gen-
eral and distinctive signs. The morphological features important for diagnostics of raw materials of two spe-
cies are following: for a stalk — the cross section of a stalk, the nature of their omission, color of young and
lignified stalks; for a leaf — a form of leaves, existence of a leaf stake, extent of omission, an arrangement of
essential oil glandules and expressiveness of veins; for inflorescences — a form and the size of an inflo-
rescence; for a cup — a form and the size of teeth of a cup, extent of omission, existence of glandules, color;
for a nimbus — the direction of growth of hairs, existence of glandules, color of a nimbus.

Keywords: Thymus crebrifolius, Thymus serpyllum, herb, medical raw material, morphology, diagnostic
signs.

Introduction. One of the most important problems of modern botanical and pharmaceutical science is
research of new effective medicines on the basis of natural compounds.

Finding of independence by Kazakhstan raises for researchers questions of replacement of import raw
materials on local, having similar pharmacological activity. From this point of view the species from Thymus
L. gene (Lamiaceae family) are very perspective plants.

Kazakhstan official herbs is Thymus serpyllum L. and Thymus vulgaris L. [1], which have antimicrobial,
anti-inflammatory, bile-expelling, diuretic, expectorant and other properties [2—5]. The raw material is ap-
plied at treatment of diseases of the top respiratory tracts, as restful, anesthetizing and a diuretic [6, 7], is a
part of the drugs «Pertussinum», «Bronkhipret», «Passifit» and others [8].

However, on the territory of the Central Kazakhstan the large number of species of Thymus gene
grows, which can find application in official medicine. The most perspective by accumulation of essential
oils and biological activity are Thymus marschallianus Willd. and Thymus crebrifolius Klok.

Modern demands to quality of medicinal plant materials provide improvement of methods of assess-
ment of authenticity of raw materials, including on the basis of morphological indicators. Development of
exact criteria by which species can be distinguished from each other is necessary for suppliers.

The purpose of the real research was definition of macroscopic indicators of raw materials of Thymus
crebrifolius Klok. in comparison with officinal species Thymus serpyllum L.

Methodology

Object of researches were aboveground organs (leaves, stalks, flowers) of Thymus crebrifolius and
Thymus serpyllum. Raw materials of Thymus crebrifolius were collected in 1* decade of August, 2016 in
phonological stage blossoming — fructification in the territory of the mountains Ulytau (Ulytausky rayin of
Karaganda region), raw materials of Thymus serpyllum — in the middle of July, 2016 in phase of blossoming
— flowering in the territory of the mountains Karkaraly (Karkaraly rayon of Karaganda region).

Raw materials were collected by cutting at the height of 5—-6 cm from the graund's surface. Drying was
conducted in the room protected from sunshine with the subsequent packaging in paper 2-layer bags. Storage
was performed according to the regulating documents developed for raw materials of Thymus serpyllum [9].

Samples of dry raw materials were analyzed according to standard methods of the morphological analy-
sis [10, 11] using a binocular magnifying glass with increasing 2x14 and 4x14. On samples of plants ana-
lyzed a form and a structure of stalks, leaves, sepals and nimbuses of a flower. In case of the description of
diagnostic signs paid attention to structure of a surface, availability of stalks, extent of omission and availa-
bility of essential oil glandules.
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Medicines photographed in case of different increase, carried out handling the computer in the Paint

program, version 10.0.

Results and discussion

The preliminary analysis of morphological features has shown [12—14] that morphological features of
thymes of the Central Kazakhstan are well described only from the point of view of botanists, however, the
given signs are not sufficient for suppliers and specialists of pharmacognosy.

Thymus crebrifolius and Thymus serpyllum morphologically are semi-low shrubs with the lying or
slightly raising partially lignescent stalks, from which grassy peduncles are departed [12]. Externally species
are similar at each other, but there is a number of differences on a structure of stalks, leaves, a cup and a
nimbus of a flower that allows to use them for identification of species.

Thymus serpyllum L. — stalks cylindrical or not clearly 4-faced, green; are trimmed under an inflo-
rescence the rare small hairs located perpendicular to a pedicel, or down sent (Table).

Table

Comparative characteristics of morphological signs of Thymus serpyllum and Thymus crebrifolius

Diagnostic signs Thymus serpyllum Thymus crebrifolius
1 2 3
Cross section of stalk Cylindrical or not clearly tetrahedral Rounded tetrahedral

Nature of omission of a
stalk

Omission is rare, small hairs, on lignified
stalks — omission isn't expressed.

Omission on green escapes poorly ex-
pressed, on lignified stalks — is absent.
The surface is covered with numerous
essential oil glandules.

Form of leaf

Linear or tightly elliptic

Tightly elliptic or elliptic

Existence of a leaf scape

Leaves are sedentary, sometimes there is
very short scape

There is a short scape

Omission of leaves

Leaves are usually almost naked, some-
times in the lower part — omission, glan-
dulous.

Leaves are naked, sometimes near a scape
have single trichomes; on both sides
strong glandulous.

Inflorescence type Capitated Capitated
Form of cup Narrow belly Narrow belly
Color of cup Liliac Green or yellowy-brown

Omission of cup

Dense omission

Cup surface is naked, omission — on teeth
of cup
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Y
Characteristic of teeth of a | Teeth are small, pointed, direct Teeth are 2 types: small and unbent, long
cup and pointed
Color of a nimbus Brightly liliac Brightly violet
Omission of nimbus Edge is omission The surface is naked, glandulous

On lignified parts of a stalk omission isn't observed; color — brown or yellowy-brown. Leaves are sed-
entary, it is rare — on very short scapes; linear or tightly elliptic; 10—15 mm long and 1,5-3 mm wide. A
surface of leaves naked, it is rare — with trichomes in the lower part, epidermis on both sides is glandulous;
on the top side the numbers of essential oil glandules are more. On the lower side of a leaf veins are well ex-
pressed.

Inflorescence is extended capitated, consisting of several semi-verticils; a cup — narrow belly, lilac on
teeth and ribs; between edges is greenish; teeth of a cup are 4—5 mm long, small, don't exceed % from the
total length of a cup. Teeth — straight lines and pointed. The surface of a cup is densely trimmed the long
trichomes located perpendicular to a surface. Especially dense omission is observed on cup teeth. The nim-
bus is liliac, well moves forward from a cup during mass blossoming. A flower nimbus surface is naked, on-
ly on edge — with trichomes and glandulous.

Smell of dry raw materials is spicy, fragrant, taste is bitter and spicy.

Thymus crebrifolius Klok. is endemic plant of Kazakhstan, it is widespread in mountains and in a foot-
hill zone of Ulytau, occupies granite surfaces on which forms dominant communities. This species of a
thyme is widely used by local population as a herb [15].

Stalks on a cross cut — rounded tetrahedral, young — lilac color, lignified — dark brown (table 1).
Leaves sit on a stalk on short scapes, a form of leaves — tightly elliptic (for the top leaves) or elliptic (for the
lower or average leaves). Length of leaves is 4-5 mm, width is 1-1,5 mm, a scape is 0,5-0,7 mm long. Sur-
face of all leaves naked; on both sides — with the numerous essential oil glandules, which are well ex-
pressed. Veins of a leaf are well looked through, both with upper, and from the lower sides.

Inflorescence is capitated, dense, almost spherical. A cup is narrow belly with teeth, different in a form;
3—4 mm long; a surface — small — ridge. Three teeth are small and unbent at an acute angle aside; two teeth
are sharp (almost awl-shaped), direct, long — to a half from the total length of a cup. Color of a cup is green
or yellowy-brown. Omnission on a surface is absent, dense eyelashes only on edge of teeth of a cup are not-
ed. The nimbus is bright violet, to a half moves forward from a cup during blossoming. A nimbus surface is
naked, strong and glandulous.

Raw materials smell — strong lemon fragrant, taste — spicy.

The comparative analysis has shown that raw materials of Thymus crebrifolius are characterized by tet-
rahedral stalks, elliptic leaves with short scapes, cups with different teeth and weak omission of leaves,
stalks, inflorescences, color of separate bodies. Raw materials of Thymus serpyllum are differ in a roundish
stalk, sedentary leaves, cups with teeth of an identical form, existence of omission of a stalk, leaves and in-
florescences. Diagnostic signs of raw materials for both species are defined.

Conclusion. Thus, the analysis of morphological features of plants of 2 species of Thymus has shown
that Thymus crebrifolius and Thymus serpyllum has the general and distinctive signs. The morphological fea-
tures which are important for diagnostics of raw materials of two species are the following:

— for a stalk — the cross section of a stalk, the nature of their omission, color of young and lignified

stalks;

— for a leaf — a form of leaves, existence of a scape, extent of omission, an arrangement of essential oil

glandules and expressiveness of veins;

— for inflorescences — a form and the size of an inflorescence;

— for a cup — a form and the size of teeth of a cup, extent of omission, existence of pieces of iron, color;

— for a nimbus — the direction of growth of hairs, existence of pieces of iron, color of a nimbus.
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A.M. Axmertanumoga, [1.3. Opa3baesa,
M.IO. Mmmypatosa, C.A. Bacenko, K. I'moBnsik

Kararan xe0ipiuien neH TOILKaNbIPaKThI AKeOipII6N AIPUIiK IHMKI3aTbIHBIH
MAKPOCKONMUAJIBIK JHATHOCTHUKAJIBIK OeJITIepiH aHBIKTAay

YKararaH >xe0ipIIer NeH TOIDKAIBIPAKTH JKeOipIIONTIH AOPLTiK MINKI3aTHIHBIH MaKPOCKOIMSUIBIK 3epTTeyIIepi
HOTIDKECIHIH KepceTKimTepi Oepinren. Kaparanasl oOJIBICHIHEIH ayMarblHAA €Ki TypAe Kes3zeceni, opi omap
Oipmiama yJIKeH KomaylapAael Kypaiael. HoTmke kepcerkimrepi OOHBIHINA, TOIDKANbIpaK >KeOipIIern IeH
yKataraH jKeOipIIenTe OpTak jKoHE albIpMalIbUIbIK Oenrinep Oap. Exi Typre ne ToH IOpilliK LIMKi3aTThIH
MaHBI3/1bl AMArHOCTUKAJIBIK OeJriiiepi GONbIN caHanaThiH MOPQOIOTHsIIBIK Oelrisepre: cabakThlH KOJIICHEH
KECIHAICIHIH TilIiHI, OJapIblH TYKTEpiHIH CHIAThl, Kac JKOHE KacaHJaHFaH cabaKTapAblH TYCTepi,
JKaINbIPAaKThIH TILIiHI, CarakThlH OOJybl, TYKTEHY JAeHrei, 3¢up-mainapel Ty3ineTiH Oe3neyiTTepaiy
OpHAJIACYbl KOHE >KYHKENEHYIIH aiKbIHIBIFBI, TYJ IIOFBIPBIHBIH IILIIHI MEH MeJIIepi; TOCTaFaHIIaHbIH
MImiHi  MEH MeJmepi ToCTaraHINa Ticmlenepi, TYKTeHy JeHreifi, Oe3meyiTriH Oomysl, KyiTe
JKaIbIpaKIIaJapbIHEIH TYCl TYKTEpAiH Y3BIHJBIFEI MEH 0Cy OaFbITHI, O€37eyiT TYKTepAiH OOITyhI )KaTabl.

Kinm co30ep: Thymus crebrifolius, Thymus serpyllum, nopinik eciMIiK, 6CIMIIK MINKi3aThl, MOP(OIIOTHSCHI,
JIMarHOCTUKANIBIK Oenrijepi.
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Onpezle.ﬂelme MAaKpPOCKONMUYECCKUX JTUATHOCTHICCKHUX MPU3HAKOB
CbIPbA TUMbSIHA NMOJ3YY€ro U TUMbAHA 9aCTOJUCTOI0

IIpoBeneH aHaMM3 MaKPOCKOMUUYECKUX MOKAa3aTeNel JeKapCTBEHHOTO ChIPbS — THUMbSHA MOJI3Y4ero U THMb-
sHa Jactonucroro. O6a BuIa mpom3pacTaloT Ha Teppuropuu Kaparanmuackoi obiactu, o06pa3yroT 3HauH-
TENbHBIE 3apOCii. Pe3ynpTaThl Mokaszany, 9TO TUMBSH YAaCTOJHCTHIM U TUMbSH MOJ3YYUH UMEIOT olmue u
OTJINYUTENBHEIE TpH3HaKH. OTMEUEHO, YTO MOP(HOTOTHIECKUMU NIPU3HAKAMH, HMEIOIINMHY 3HaUeHHE IS JI1-
ArHOCTHUKH CBHIPBS IBYX BHJIOB, SIBIISTIOTCS: JUISL CTEOJIST — IONIEpEeYHOE CeUECHHE CTeOIs, XapaKTep OIyIIeHN,
I[BET MOJIOJIBIX U OJPEBECHEBINUX CTeOIEH; sl nucTa — (opMa JHMCThEB, HATUYUE YEPENIKa, CTENEHb OIy-
IICHNS, PACIOJIOKEHHE S(PUPHO-MACIMYHbIX XKEJIC30K U BBIPAKEHHOCTb XKUJIOK; JUIS COLBETUH — (opma U
pasMmep COLBETHS; Ul Haleyku — (GopMa U pasMep 3yOLOB YallleYKH, CTENIEHb OIYLICHHUS, HAJTMYHEe XKee-
30K, I[BET; IJIsl BEHUMKA — HAMpPaBJIEHNE POCTa BOJIOCKOB, HATMYHE KETE30K, IIBET BEHUHKA.

Knioueswie crosa: Thymus crebrifolius, Thymus serpyllum, nexapcTBeHHOE pacTeHHUE, JIEKApPCTBEHHOE PACTH-
TEIBHOE CHIPbE, MOP(OJIOTHS, ANATHOCTHIECKHE IIPU3HAKH.
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MOHHMTOPHHI 3KO0JIOTHH «KJIKYEBbIX IepeBbeB» /ISl COXPaHECHUS
reHo(ona jJecHbIx pecypcoB Bocrounoro Kazaxcrana

B paGote npencraBieHsl pe3yIbTaThl MOHHTOPUHTA SKOJOTHH «KIIFOUEBBIX JEPEBLEB» JUIL COXPAHEHUS Te-
HO(oHAa JIecHBIX pecypcoB Bocrounoro Kazaxcrana. C nenpio onpeiesieHust 9KOJIOTHUECKUX YCIOBUH Ma-
TOYHBIX JIEPEBEEB COCHBI OOBIKHOBEHHOH BBHIITOTHEHBI PEKOTHOCIMPOBOYHEIE HCCIIEN0BaHMsI TeHO(pOH A Jiec-
HBIX 9KocucTeM Cemmumnanatuackoro [lpuupteimbsa. OOmenpuHIATHIME J1aO0PAaTOPHO-TIOJIEBBIMU HCCIIEI0Ba-
HMSIMH BBINOJHEH (U3MKO-XUMUYECKHH aHAJIM3 M0YB, ONPEENCHbl YPOBHH NPUPOAHOTO ramma-(oHa, Hc-
CIIEZIOBAaHO PAJAMOHYKIHAHOE 3arpsA3HEHHE MOYB M JPEBECHBIX pacTeHHMil, M3ydeHO (uiopucTHYEeCKOe pa3Ho-
obpa3ue Ha IKCNEPUMEHTAJbHBIX IUIOIIAJIKAX, PACIOJIOKEHHBIX HA «CJIEAe» PaIMOaKTUBHBIX BbINAJCHHMIL.
IIpn peanmsanun 3amgad SKCIEPUMEHTa YCTAaHOBJIEHO OOIee COCTOSHHE APEBECHON M TPAaBSHUCTOH pacTH-
TENBHOCTH. B cTpyKType crekrpa ceMeicTB (IIOpHI HCCIeyeMOoro JIECHOTO pe3epBara BKIIOYEHHI 28 BHIOB
n3 14 cemeiicTs, 27 pomoB. OTMeUEHO, YTO PAAUOHYKINIHOE 3arpsi3HEHHE ITOYBHI Ha JIECHBIX YTOIBIX XapaK-
TepU3yeTCsl HAaNMEHBIINMHI KOHIEHTPAINsIMI HYKIHJOB B nuana3oHe 1-904 Bk/kr m He BHOCHT 3HaYMMOTO
BKJIaJ]a B IPOLIECCHI OMOJIOTMYECKOr0 KPYroBOPOTa B PErHOHAIBHBIX YKOCHCTEMAX.

Kniouesvie cnosa: necHoi pesepsar, SKOCUCTEMbI, MOHUTOPHHT, PAAUOHYKJIN/IbI, PaAUALMOHHbIN (OH, COCHA
0OBIKHOBEHHAs, TIOYBEI, (I0pa, JeCOopa3BeCHUE, O3CTICHEHHE.

Jlenrounsie 6opsl Cemunanatuackoro, [laBmonapckoro Ilpunpteimbs Ha Tepputopun Kazaxcrana sB-
JISIOTCS BYXHBIM TPUPOJHBIM PECYpCcOM, 00ECIEUMBAIOIINM YCTOWYHBOE Pa3BUTHE SKOHOMHKH PETMOHA U
MOIEPKUBAIOIINM ECTECTBEHHO-IIPUPOTHOE PAaBHOBECHE KOMITOHEHTOB SKOCHCTEM 3TOTO Kpas. JlecHbie
9KOCUCTEMbI OCTPOBHBIMH OMOT€OIIEHO3aMH PACIIPOCTPaHEHBI B CeBepHOU YacTu Bocrouno-Kazaxcranckoii
1 0TO-BOCTOUHOU yacTu [laBmomapckoit obmacreit — 1o mpaBobepexnio VIpTeima 1 OTXOIAT OT HETO B BOC-
touHoM HampasiieHun Ha 50-60 kM. C BocToka Ha TeppuTOopru Poccun OHM rpaHWYaT ¢ JICHTOYHBIMU Oopa-
MU AnTaiickoro kpas u Kynyaauackol crenbio. OCHOBHBIC YYaCTKH JISHTOYHOT'O 0Opa UMEIOT CTaTyC Tocy-
JTAPCTBEHHOTO JICCHOTO MPUPOIHOTO pe3epBaTta «CeMel OpMaHbD», PACIIOIOKEHBI Ha TeppUTOpUX BocTOUHO-
Kazaxcranckoit obmactu. I1o JaHHBIM BOCHHBIX CTICIIMAIMCTOB, YUYACTOK Jieca, IPUTPAaHUIHBINA C TEPPUTOPH-
efi CeMUNaIaTUHCKOTO MCIBITATEIFHOTO TOJUTOHA, OBUT MOABEPTHYT PaJHalliOHHOMY BO3JICHCTBHIO B TIC-
PUOJ IIPOBENICHUS HA3EMHBIX SACPHBIX B3pbIBOB B 1949-1963 rr. [1, 2]. C 1enbio onpeneiaeHus: 3Koaorude-
CKHX YCJIOBHH MAaTOYHBIX JIE€PEBHEB COCHBI OOBIKHOBEHHOW BBHITIOJHEHBI MOHHUTOPHHIOBBIE HCCIIEIOBAHUS
JUTSL N3YYEHUSI COCTOSTHHASA SKOCpeAbl reHo(oHaa JecHbIX sKocucTeM CeMunanaTHHCKOTO [IpuupThIIbs.

Martepuanom IS UCCIIEOBAHUS CIYXKWINA MPOOBI ITOYB, TPABSIHUCTOW M IPEBECHON PAaCTUTEILHOCTH,
OTOOpaHHBIE B XOJAC AIKCICAUITMOHHO-TIONEBRIX padotr jerom 2015 r. Ha Teppuropum [ ocymapcTBEHHOTO
necHoro npupoaHoro peseppara (I'JIIIP) «Cemeit opmanb». B pabore ObUIH HCIIOIB30BaHEI OOMICTIPHHSTHIC
METOJIbI TIOJIEBBIX W JIAOOPATOPHBIX aHAIM30B, MPEIyCMaTPUBAIOIINE (DU3MKO-XMMHUYCCKUI aHAIU3 II0YB,
OTIpE/ICTICHUE YPOBHS MPHUPOJHOTO ramMma-(poHa, UCCIICIOBAHUE PAAHOHYKIUIHON 3arps3HCHHOCTH TOYB U
pacTeHHi, u3ydeHue QIOPUCTUYCCKOro pa3Ho00pa3ns Ha SIKCIIEPUMEHTANBHBIX IUToIaaKax [3—5].

Peszynomamur u ux obcyscoenue

s coxpaHeHUs] 1 BOCIIPOM3BOACTBA JIECOB PEHIAIONINM (HaKTOPOM SIBIISIETCS COOTBETCTBUE OMOJIOTHU-
YECKUX 0COOCHHOCTEH TIIABHBIX TIOPOJI YCIOBUSAM Ipou3pacTanus [6, 7]. [ co3manust yCTOHIMBBIX JIECHBIX
9KOCHCTEM DPEKOMEHAYIOTCS abOpHUreHHBIE IPEBECHBIE MOPOABI, KOTOPHIE HCIBITAHBI B JIECOKYIBTYPHOU
npaktuke. B ycnoBusix ['JITIP «Cemeit opMaHB» OCHOBHOH JIECHON KYJBTYpPOIl SIBIISIETCSI COCHA OOBIKHOBEH-
Hast (Pinus silvestris L.), sBrsiomascs HauOojiee Ka4eCTBEHHBIM CHIPhEM ISl JIECOMPOM3BOJACTBEHHON OT-
paciu. C 1enpto coxpaHeHus reHo(oHa JecHbIX pecypcoB B 1970-¢ rr. B peruone Boctounoro Kazaxcrana
ObUIM OTOOpAHBI «KJIIOUEBBIC AEPEBbS» I MPOBEICHHUS PadOT MO JIECOBO300HOBIEHHIO. B ecomnpousBo-
CTBEHHOW TMpPAaKTHKE ISl pa3MHOKEHHUS MOCATOYHOr0 MaTepuana B pernoHax CemunanatuHckoro Ilpump-
TBHIIIbS UCTIONB3YIOTCS CEMEHA IIUIIEK OTMEUYEHHBIX JAepeBheB. /11 BOCTIPOM3BOICTBA JIECHBIX TEPPUTOPHA,
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MOJBEPKECHHBIX PAAUAIIOHHOMY BO3ACHCTBHIO, BaYKHO OIPEJCIICHHE SKOJOTHYECKON XapaKTEPUCTHKH MECT
OOHUTaHUS BBIJICTICHHBIX JEPCBHEB.

DKCcrepuMeHTaIbHbIE NCCIIE0BATENbCKIE TUIOMAJAKN HAMH OBLTH 3aJ0XKeHbl B bykeGaeBCKOM JiecHU-
gyecTBe ['ocymapcTBEHHOrO MPUPOIHOIO JIeCHOTO pe3epBaTa «Cemeil opmaHb». Ilmomans 3toro ydacrka,
PacIoJIOKEHHOTO B 30HE 3arl0BEIHOTO siapa, coctapisieT 670,0 ra. B kBaptaie Ne 50, Boimen 21, 3amokena
MoHuTOpHHTOBas Twomanaka Ne 1 bykebaeBckoro iecHndecTBa oomel miomansio 0,04 ra. Busyanbaoe 00-
ClIeIOBaHME MTOKA3alo, YTO APEBOCTON MPECTaBICH COCHOW OOBIKHOBEHHOH B Bo3pacte 50-140 net. MeTo-
JIOM TIPSIMOTO TOJCYETa OmpeiesieHbl 23 nepeBa COCHBI OOBIKHOBEHHOHM, OTHOCSIIMECS K TEPBOMY SIpycy,
B Bo3pacte oT 30 mo 60 e, BRICOTO# 10 22 M, CpeIHUI AHaMETp CTBOJIA KOTOPBIX cocTaBui 36 cm. [logpoct
MIPEICTaBICH MPOPOCTKAMHU COCHBI €CTECTBEHHOTO BO30OHOBIIECHHS, IPOSKTHPYEMOE TTOKPHITHE KOTOPHIX CO-
ctaBisieT 57 %, muaMeTp cTBosa He MpeBblmaet 6 + 2,1 cm, y 13 nepeBbeB cpenHuil quamerp ctBona 8 + 2,7 oM,
BBICOTA JOCTUTAET 8 M, 3 MPOPOCTKA OXHOJETKH, 144 MONOACHBKHE COCEHKH mopociau g0 1 M, 219 mTyk
MPEBBIIIAIOT OTMETKH CBbIIe 1 M. Ha skcriepuMeHTanbHOM y9acTKe €IMHUYHBIME JK3eMILISIPAMUA OTMEYEH
MOJPOCT U3 a0OPUTCHHBIX JTUCTBEHHBIX MMOPOJ: OCUHEI (4 1IT. BeIcOTOH A0 50 cM), Oepe3bl (5 mWTYyK BBHICOTOM
10 50 cm). [TouBeHHBIN TOKPOB 3apOC MOXOBO-THUIIAKHIUKOBBIM SPYCOM.

KnnmaT B MecTax mpouspacTaHus COCHBI OOBIKHOBEHHOW XapaKTepH3yeTcsl KaKk Pe3K0 KOHTHHEHTAaJIb-
HBIH, OTJIMYAETCA 3aCyLUTMBOCTHIO BECEHHE-JIETHETO MEPHO/Aa, BHICOKUMH JIETHUMH W HHU3KHUMHU 3UMHHUMH
TeMIIepaTypamMu, HeJOCTATOYHBIM M HEYCTOWYMBBIM IO TOAaM KOJIHMYECTBOM aTMOC(EPHBIX OCAAKOB, CHIIb-
HBIMH BETPaMH B TedeHUe Beero roga. B 2014 r. cpennss Hu3Kas Temieparypa cocrasuia -16,5 °C, B auarmna-
30HE OT -3 10 -40 rpamgycoB; cpeaHss BeICOKas Temieparypa obiaa +16 °C, ¢ ormerkamu +4—34°C. Boubmioii
MPaKTUYECKUH MHTEpeC MPEACTABIACT PEXXUM OCAJKOB B BECEHHE-TETHHH MEPHUOJ, KOTOPHIN SIBISIETCS pe-
MIAFONIAM JIJISI IPHKUBAEMOCTH JIECHBIX KYJIBTYP COCHBI OOBIKHOBEHHON. MHOTOJIETHUME HaOIO/ICHHSIMHU
YCTaHOBJIEHO, YTO JJIsI OOECTIEYEHHs BCXOIOB COCHBI OOBIKHOBEHHONW HEOOXOAUMBIM KOJIHMYECTBOM MOYBEH-
HOU BJIaru B WioHe TpeOyeTcst MUHUMYM 20 MM TOJIE3HBIX OCAIKOB, JasKe MPH YCIOBUU aOCOIIOTHOTO OTCYT-
CTBHS WM HEOCTATOYHOTO KonudecTBa ux B mae. B 2014 r. obuiee KOJIMYECTBO OCAAKOB Ha TEPPUTOPUH
pesepBara 3a UIOHb COCTaBIIIO OT 4 110 13,9 MM, B CBSI3M C YeM IprokuBaeMocTh nmocanku 2014 r. cocrapmiia
46,6 % [8].

TpaBocToli MpencTaBIeH OAHOJETHUMH W MHOTOJIETHUMH PACTEHUSIMH, OOIIME CBEJCHHS O KOTOPBIX
MIpUBEIICHBI B Ta0mmmax 1-2.

Tabnuma 1
OcHoOBHBIE TAKCOHOMHYecKHe MoKa3aTeH ¢uiopsl gecHoi dxocucrembl IJIITP «Cemeii opmaHbD

TakcoHOMHUYECKHE TIOKA3aTeNN TTokazarenu ¢IIOpHI JIESCHUIECTBA
«bykebaeBCcKuity
O06111E€ YNCIIO BUIOB 28
OO6miee 9rcio poIoB 27
OO61Iee 9rciio ceMencTB 14

Y kpoMKH Jieca HaOIoIaeTCs 3HAYUTEIFHOE OOMITUE BHJIOB, TPAHUYAIIMX CO CTEITHBIMU IIeHO3aMu. Hc-
CIICZIOBATEIM PAHHHUX JIET OTMEYAJIH, YTO OCOOCHHOCTBIO PACTHUTEIBHOTO MOKPOBA TOJOCH CYXUX THITIAKO-
BO-KOBBUIBHBIX CTEIEH SBIISETCS TOCMOJICTBO KCEPOPHUTHBIX JIEPHOBHHHBIX 3JIAKOB (KOBBIJICH, THITYAKA, TOH-
KOHOTa) TPH HE3HAYUTEIFHOM YYacTHH, & WHOTJIA TIPU TOJTHOM BBINIQJICHUH U3 TPaBOCTOs, Ooiee TpeboBa-
TENBHOTO K TMOYBEHHOMY YBIIQXHEHHIO pa3HOTpaBbs [9]. TlpeactaBurensMu pa3HOTPABbS OMHUCHIBAEMOM
MOJI30HBI SIBJIAFOTCS TBO3AMKA kectkas (Dianthus rigidus), monouaii monycepaueBunusii (Euphorbia
subcordata), narmaatka 6eccredenbHas (Potentilla acaulis). OTi BUIBI OTMEUEHBI Ha JICCHBIX OIMyIIKaX, BIa-
JU OT MECTOIIOJIOKEHHS HACEJICHHBIX IMyHKTOB. XapakTep pa3BUTHA IIeHO32 (0COOEHHOCTH Pa3MHOMXKCHUS
JIOMUHAHTOB, BO30OHOBIICHHSI) UIYT B HANpaBICHUU MPOIECCa BOCCTAHOBIICHUS JPEBECHOW PAaCTUTEIILHO-
cru. OOI1Iee COCTOSTHUE NPEBECHOM PAaCTUTENHLHOCTH XapaKTepH3yeTcs KaK YIOBIECTBOPHTENbHOES. BimsHus
AHTPOTIOTCHHBIX (DaKTOPOB HE HAOJIOAIOCh, BUUMbIC TIOBPEIKICHUS BPEIUTEISIMA ¥ OOJIE3HIMHU OTCYTCT-
BYIOT.

ITepen pesepBaroM CTOAT 3a/ladyul IO OOECIICYCHUIO COXPAHHOCTH THUIMMYHBIX MECT OOMTaHUS PEIKHX,
SHJIEMUYHBIX BHIIOB (UIOPHI B (payHbI, UX TEHETUYECKUX PECYPCOB M YHUKAIBLHBIX THIIOB PACTUTEIBHOCTH U
9KOCHUCTEM, JIEMEHTOB MPUPOIHON CPE/IbI JIJIsl HAYYHBIX MCCICNOBaHMi U MOHUTOpUHTa. CoXpaHeHue Ono-
JIOTUYECKOTO pa3HOOOPA3Hsl HAMIPSIMYIO CBSA3aHO C COXPAHEHUEM €CTECTBEHHBIX SKOCUCTEM.
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CoBpeMEHHBIC 3KOJOTHYECKUE YCIOBHS TPOU3PACTAHUS COCHBI OOBIKHOBEHHOW XapaKTEePHU3YHOTCS
c(hOpMUPOBABIINMHUCS PATUOIKOIOTHYSCKUMH MTapaMeTpaMu. Y CTAHOBJICHO, YTO CPEIHUE 3HAUCHUS pajna-
[IMOHHOTO TamMMa-(OHA TMPU3EMHOTO CII0SI aTMOC(EPHI TI0 HACEICHHBIM IMYHKTaM TEPPUTOPHH HAXOIMIHCH
B mpenenax 0,08—0,22 Mx3B /4 u He npeBbiman HopMbl. B 1995-1996 rr. Ha Tepputopun JJ0J0HCKOrO jec-
X03a OCYIIECTBIISUIACh peanm3anus nmpoekra «Pagmonorndeckas orenka HATO-Cemunanatuack». B mpoek-
T€ yYacTBOBAIM CIEIUAIMCTHI PA3IMYHBIX PaIUOdKOIOTHUECKHMX opraHuzanuii Kaszaxcrana, ['epmanum,
Opannmu 1 Yexun. Yke B 3TH roJibl OblIa OTMEUEHA CTAOHMIIHM3AINS €CTECTBEHHO-PAUAIMOHHOTO (OHA,
MOKAa3aTe) I KOTOPOTO BapbUPOBAIM Takke B 3TuX npenenax [10]. Crnexyer OTMETHUTh, YTO B OTIaJICHHEIC
CPOKH TIOCJIC TMPOBE/ICHHBIX SIICPHBIX HCIBITAHUI Ha TEPPUTOPHSIX, MpUieraromux k CeMunaiaTuHCKO-
MYy TOJIUTOHY, aHOMaJIbHO PaJHAIlHOHHBIC YYACTKH OOHAPYKMBAJIUCh HA JIOKAIBHBIX TEPPUTOPHUIX BOIH-
3 SMHUIICHTPOB PaIUAllMOHHBIX UHIIUACHTOB [2].

Taonuma 2

CTpyKTypa roJioBHOii yacTu crnekrpa cemeiict piopsl IJIITP «Cemeii opmaHbD»

KonuvecTBo BHIOB (DIIOpHI TECHUYECTBA
Cewmeiicta «BbykebaeBckuii»

IT. %

Bepesosrie (Betulaceae) 1 3,6
Bo6oseie (Fabaceae) 3 10,8
I'peunmnste (Polygonaceae) 1 3,6
AcTpoBble (Asteraceae) 6 21,6
I'Bosmuunsie (Caryophyllaceae) 1 3,6
Po3zouerHbie (Rosaceae) 4 14,2
3Bepoboiinsie (Hypericaceae) 1 3,6
ScnoTkoBrle (Lamiaceae) 2 7,1
CocHoBsle (Pinaceae) 1 3,6
CsunuartkoBsle (Plumbaginaceae) 1 3,6
IonmopoxuukoBeie (Plantaginaceae) 3 10,8
Ocoxosslie (Cyperaceae) 1 3,6
3naxu (Poaceae) 3 10,8

TexHOTreHHBIC 3arpsS3HEHUS B MMOYBCHHO-PACTHTEIHLHOM TOKPOBE OTMEUAIOTCS BO BCEX KOMIIOHEHTAaX
AKOCHUCTEM JIECOXO3SIICTBEHHOTO MPOM3BOJICTBA: MMOYBAX, JPEBECHHE, KOPE, OMWIIKAaX, BETKaX COCHHL [Ipo-
JOYKTBI SJEPHBIX B3PBIBOB, PATHOHYKIHIBI €CTECTBEHHOTO M TEXHOTEHHOTO MPOHMCXOXKJICHUS OTMEYEHBI BO
Bcex npobax. Kak BHIHO U3 pe3yabTaTOB SKCIIEPUMEHTOB, OHU BKIIIOYEHBI BO BCE KOMIIOHEHTBI TIPHUPOTHON
cpenpl. OTHAKO WX KOHIIEHTPAIMU HE TPEBBINIAIOT MPEeNbHO JOMYCTUMBIX YPOBHEH U B HACTOSIIIEE BpEMs
HE TIPEJICTABIISIIOT CEPhEe3HOM OMACHOCTH IS HACENICHHS W 3KOCUCTEM B 1eioM. [Ipu 3ToMm obriast paguoak-
THUBHAsI 3arpsA3HEHHOCTh HOCHUT MO3aWYHBIA XapakTep. BBISBICHO, YTO TOYBHI Ha JIECHBIX YTOJABSX UMEIOT
HaUMCHBINNE KOHIEHTpAK paguoHykianaoB (1-904 Bk/kr) u He BHOCAT 3HAYUMOIO BKJIaJa B MPOIECCHI
OHMOJIOTMYECKOr0 KPyroBOPOTa B PETrHOHANBHBIX 3KOCHUCTeMax. J[Jsi yCIIOBMI CTENHM M JIECOCTENH COCHA, 110
CYIIECTBY, — CIMHCTBEHHAS U3 XBOWHBIX MOPOJI, KOTOpas MPOU3PACTacT U JAaeT CEMEHHOE TIOTOMCTBO B €C-
TECTBEHHBIX 30HATBHBIX yCIIOBUsX. Ho k cepenrae XX B. COCHOBBIE OOPHI COXPAHUIINCH 3]IECh JIUIIH BOTH3U
PEK Ha TMECYaHbIX yBajax, IIaBHBIM 00pa3oM M0 MpaBoOepekbi0 KPYMHBIX pek: Tobona, Ummima, UpTeima,
O6wu, Enucest u Jlensl. MckirounTenbHas BOJIOOXpaHHAS POJIb COCHOBBIX OOPOB BJIOJNB 3THX KPYITHBIX peK
JienaeT mpobjeMy MX BOCCTAHOBIICHHSI BECbMa akTyalbHOW. He MeHee akTyanbHa 3a/iaua COXpaHeHUs: OOpOB
W BJIOJb MaJlbIX peK. B mensx o3eneHeHUs W CO3JaHUsl HOBBIX JICCOHACAXKJCHHUN B YCIOBHAX BocTouHOro
KazaxcTtana cocHa oObIKHOBeHHAsI Hambosee d3pdexTrBHA cpean XBOMHBIX mopoa. OHa HamMeHee TpeboBa-
TeJbHA K TIOYBEHHBIM YCIIOBUSAM M 00Jiee BHIHOCIMBA Ha 3ara30BaHHON TOPOJICKON TEPPUTOPHH.
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Tabnuma 3

PananoHyK/INIHOE 3arpsi3HEHHE NOYB U IpeBecHOi KyJIbTypbl Pinus sylvestris
B MeCTax MPOBeIeHHUs SI/IEPHBIX HCIBITAHMUIT

HaumenoBanue Jlnana3oH M3MEepEeHHBIX 3HAYCHUH raMMa-H3JIyJIaloInX PaguoHyKIHIOB, BK/KT
mpob TR N ®pc 70 A
[TouBbl 71-112 610-904 12-23 4.8-32 <1,0
CoCHOBBIE BETKHU 32-62 45-85 <9,7 <2,0 <0,9
CoCHOBBIE IINIIKA 33-91 o 52 <9,0 <2,0 <0,7
K 1*107 1*10* 1*10° 1*10* 1*10*

Kak moka3pIBaroT pe3yabTaThl aHAIU30B O PAAMOHYKIUIAHON 3arps3HCHHOCTH COCHOBBIX BETOK U CO-
CHOBBIX IIIWIIEK, 3HAYUMbIe KOHIIEHTPALNN HYKJIHIOB B U3YYCHHBIX MPo0axX HE yCTaHOBIEHBI. DaKkT HU3KOH
PaAMOaKTUBHOCTH CTPYKTYypOOOpa3oBaTess JIECHOW 3KOCHUCTEMBI PEITUKTOBOIO COCHOBOTO 0OOpa, BHANMO,
MOXXHO OOBSCHUTH HECKOJIbKHMH TMPUYMHAMU: JABHOCTHIO CPOKOB NPOBEACHUS SACPHBIX HCIBITAHUH, HeE-
3HAYUTEIHFHBIMUA BHIOPOCAMHU PAMOAKTUBHBIX YACTHIl HAJ[ JECHON TEPPUTOPHEH, MPUPOIHBIMH O0COOCHHO-
CTSIMH TIOYBEHHOTO TOKpoBa. Bce 3TH (akToOphl MpUBENM K WHTEHCHBHOMY TMEPEMEIICHHIO HYKIHJIOB TI0
BEPTHKANGHOMY TIPOQUIIIO TOYBEI, HU3KOMY YPOBHIO PaIMOHYKIIMIHON 3arps3HeHHOCTH cocHbl " Cs. Pe-
3yNbTaThl (PParMEHTAPHOTO W3YUYCHUS PaTUOHYKJIMIHOW 3arps3HCHHOCTH COCHOBBIX JIEPEBBEB II€3MEM Ha
BBIOpAHHBIX KJFOYEBBIX IUTOMIAJKAX TOKa3ald, YTO OJWH W3 OMOJOTHMYECKH TOKCHYHBIX PaJUOHYKIHIOB
7Cs akkyMynupyeTcss UMM B O4eHb HU3KOH CTEIICHH.

B menoM pamnoHyKIHIHOE 3arps3HEHUE JICPEBbEB PEIMKTOBOTO JICHTOYHOTO 0Opa MOMKET XapaKTepH-
30BaThCs KaKk 0€30IacHOE, 3aBHCUT OT MHOXECTBA (paKTOPOB (MOIIHOCTH SIIEPHOTO B3PhIBA, BBICOTHI COpoca
0OOMOBI, METEOYCIIOBHH, FreorpaguecKoro MoJIOKEHHS MECTHOCTH, THIIA TIOYBBI, XapaKTepa PacTUTEILHOCTH,
CTCTICHHU aHTPOIIOTEeHE3a U JIp.). JIeCOXO03sICTBeHHAS IEATEIPHOCTh Ha TEPPUTOPUH JIECX030B B 3HAUUTEIIb-
HOM 00BhEME MOIYYaeT JICCOBOAUYECKYIO TTPOAYKIIUIO, KOTOPask MO3BOJISET yIOBICTBOPUTH YACTUYHO MOTPEO-
HOCTH HE TOJIBFKO OTpaciiell 5KOHOMHKH, HO ¥ HacesieHus. JKuTenn pernoHa ycrenrHo OCBOMIN TEXHOJIOTHH
TIOJTyYeHUs JIEIOBOM APEBECUHBI, IPEBECHON OMOMACCHI IS IIEJUTION03HO-OYMaKHOTO W IUIMTHBIX TIPOU3-
BOJICTB, TOIUTMBHOTO CHIPbS, KOPMOBBIX U THIIEBBIX T00aBOK U Mpodee. Takke B pErHOHE YCIEITHO Pa3BH-
BafoTCA pabOTHI 0 BOCIPOHM3BOJICTBY JIECOB, JIECOPA3BENCHUIO U O3€JICHEHNIO0. MEeCTHBIE XO3SIMCTBYIOIINE
CyOBEKTHl MONMYYalOT €KEroHO IOCTAaTOYHBIE OOBEMBI MOCAJ0YHOTO MarepHuaia sl BhIPAIlMBAHUSA HE
TOJIKO B CBOMX JIECX03aX, HO U JIJIS BBICAJKU B OJU3JICKAIINX IMAPKaX U CKBEPaX HACEICHHBIX ITyHKTOB.
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HIbirpic Ka3akcTaHHBIH OPMAH pecypcTapbl FreHIiK KOPbIH CAKTAaY YILIiH
«Heri3ri aFramTapAbIH» IKOJOTHSVIBIK MOHUTOPHUHT |

Maxkanana [Isirpic KasakcTaHHBIH OpMaH pecypcTapbl IeHAIK KOPBIH CakTay YIIiH «HETi3ri aFaiitapIbIH»
SKOJIOTUSUIBIK MOHHUTOPHHIT HOTHIKelepi ychlHbLIFaH. Komimri kaparail araluTapblHbIH KOpILIAaraH opTa
JKarIaliapblH aHbIKTay MakcateiHAa Cemeill Eprici opMaH 3KOXKYHECiHIH TeHAIK KOpBI 3epTTeiai. Kammbt
3epPTXaHAIBIK JKOHE [aajblK 3epTTEYNepAiH TYpii OSAICTEpiH KOJJaHY apKbUIbl PagHOAaKTHBTI «i37e»
OpHAJIaCKaH TEPPUTOPUSIAPAA TOIBIPAKTHIH (HU3MKAIBIK JKOHE XUMHSUIBIK KacHerTepi, TaOWFd ramma
(OHHBIH JeHIeilIepi, TOMBIPAKTHIH KOHE arallTapblH PaJUOHYKIHATIK JIacTaHy JIeHreii, IopucTHKabIK
ayaHTypJIiiri ansikranasl. OpMaH pesepBaTTapbiHbIH (iopa KypbuibiMbiHA 28 Typain 14 tykeiMaacel, 27
TyBICHI Oeurii 6osasl. OpMaH TONBIPAFEIHBIH PaJHOHYKIMATI TacTaHysl 1-904 Br/Kr nmuana3oHbIHAA HYKIIHT
MOJIIIEPiHiH a3 60JybIMEH CHIIATTANIbL.

Kinm ce30ep: opMmaH pe3epBaThl, SKOXKYHE, MOHUTOPHMHI, PaJUOHYKIMATEP, PaaMalUsuIbIK (OH, KOAIMIi
Kaparaii, TonbIpak, ¢aopa, opMaH ecipy, Kerajalaaabpy.

G.S. Aidarkhanova, Zh.M. Kozhina, M.B. Khusainov, A.S. Koblanova

Ecological monitoring of «key trees» for saving genetic pool
of Eastern Kazakhstan forest resources

In the work the results of ecological monitoring of «key trees» for saving genetic pool of Eastern Kazakhstan forest
resources are represented. In order to determine the ecological conditions of uterine trees, the Scotch pine, the re-
connoitering investigations of forest ecosystem Semey Priirtish'ya were implemented. The physical and chemical
soil analysis was implemented by standard laboratory and field investigations, the natural levels of background
gamma radiation were determined, the radionuclide soil pollution and tree plants were investigated, the floristic va-
riety was learned on the experimental platform by placing on the radioactive «track». General conditions of tree and
grass plants were determined during the experimental objective realizations. In the structure of floristic family spec-
trum, by investigating the forest reservation, 28 species from 14 family and 27 clan were included. The radionuclide
soil pollution on the forest estate is characterized by the least concentration of nuclide in the range of 1-904 Be/kg
and it does not make a significant contribution to the processes of the biological cycle in the regional ecosystem.

Keywords: forest reserve, ecosystem monitoring, radionuclides, radiation background, Scots pine, soil, flora,
wood cultivation, gardening.
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Using of cryoprotectors for low-temperature storage
of seed material of Thymus rasitatus

In article influence of various cryoprotectors on preserving viability of the seed material of Thymus rasitatus
is studied and described. As a result of the conducted researches it is established that for Thymus rasitatus
seeds the best storage conditions allowing to keep the highest rates of viability is use of a plastic container, a
cryoprotector — 5% DMSO and slow defrosting at the room temperature. At the same time increase in level
of energy of germination and viability by 15% and 10,7% in comparison with control is observed. After ana-
lyzing dynamics of seed germination of the researched species it was established that the seeds which were
previously processed by glycerin and 5% DMSO with the subsequent cryopreservation sprout quicker and
phases of development pass rather.

Keywords: Thymus rasitatus, cryoprotector, cryoconservation, DMSO, glycerin, germination, germinative
energy, endemics.

Introduction. Degradation of wild conditions of the nature is resulted by reduction of number and de-
struction of populations of rare, endangered and endemic species. Loss of any species is irreplaceable loss in
genetic and biological diversity of Kazakhstan flora. Studying of modern ways of preservation of the endem-
ic plants which especially have economic and valuable value has important theoretical and practical value for
preservation and restoration of a biodiversity, and also for ensuring requirements of the pharmaceutical and
medical industry of Kazakhstan.

The important direction of researches can be considered creation of seed banks of endemics, because
they have a limited area of distribution and meet only in a certain territory. It is well-known that storage of
seeds at positive temperatures leads to decrease in their viability because of physiological processes, accu-
mulation of mutations and damage of a germ. Now the cryopreservation is considered a new method of stor-
age of plant material that allows keeping viability and physiological full value of seed.

Object of investigation is seed material of Thymus rasitatus Klok. from family Lamiaceae, collected in
the mountains Bektauata at the beginning of August, 2015. Thymus rasitatus is a semi-bushes, 3-8 cm high,
with the rising and highly woody branchy trunks and the generative ascending shoots on apexes and side
branches, a crown violet, an inflorescence capitated, leaves petiole simple, oblong and elliptic. This species
is the endemic of Kazakhstan growing on low hills, cracks of rocks at the exits of granites, petrous taluses. It
meets in the mountains Karkaraly, Kent, Niyaz, Bektauata, Ortau, Kyzyltau, Chingistau [1]. It is a valuable
officinal and essential oil plant [2].

Medical properties of Thymus rasitatus is caused by presence essential oil, polyphenol compounds, tan-
nins, bitterness, gums, organic acids, pitches, fat oils, mineral salts and vitamins [3]. Thymus rasitatus has
antimicrobial, anti-inflammatory, anti-oxidant and spasmolytic activity. An elevated part of species of a
thyme is used in official and traditional medicine as the liquid extract and drug of Pertussinum possessing
expectorant and anti-microbe action [4].

Methodology

Seeds were exposed to fast freezing in liquid nitrogen (-196 °C). Freezing of material was carried out in
plastic test tubes (Nunc brand) with use of two types of cryoprotectors - glycerin and DMSO of different
concentration (1%, 3%, 5%). Two modes of defrosting were applied: fast — on a water bath at a temperature
of +80 °C, slow — in case of indoor temperature (+22 °C) [5-7].

The research of viability and energy of germination of seeds was conducted by methodical instructions
of M.S. Zorina, S.P. Kabanov and M.V. Maltseva [8, 9].

In vitro seeds were couched in the Petri dishes in 4-fold frequency on 2-layered filter paper moistened
with the distilled water. Disinfection of seeds was carried out by means of 0,5% of KMnQO, solution with the
subsequent laundering in the distilled water. Sprouting of seed material was realized in the climatic camera at
a temperature +24 °C and a constant lighting.

Statistical processing of results was carried by N.L. Udolskaya's technique [10].
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Results and their discussion

In the process of carrying out researches control viability of seeds of Thymus rasitatus with after 9
month period of storage was 29,3+0,9%, and energy of germination was 23+1,0%, fresh-gathered seeds
haven't sprouted. According to literary data at a cryopreservation render cryo protector substances since pro-
tect the frozen material from the damaging action of extremely low temperatures on extent of preservation of
viability of seeds, reduce extent of formation of crystals of ice. By results of researches it has been estab-
lished that seeds of Thymus rasitatus with full physiological ripening sufficiently keep viability after freezing
in liquid nitrogen. Action of the applied cryoprotectors consists in decrease in amount of free intracellular
water and increase in viscosity of internal solutions.

Earlier experiments by an assessment of viability and energy of germination of seeds after a cryopreser-
vation in liquid nitrogen have been conducted. It was revealed that the seeds frozen in plastic test tubes had
viability from 20,7% to 24,7% depending on defrosting conditions. In comparison with initial indicators the
percent of viability of seeds is 4,6% lower, but, nevertheless, seeds have kept viability [11].

Before freezing in liquid nitrogen seeds immersed in glycerin and DMSO of various concentration,
plunged in conditions into Dyuar's vessel.

At a cryopreservation with use of cryo protective substances, such as glycerin and 5% — DMSO solu-
tion indicators of germination have improved, in comparison with control values. The best viability of seed
material was shown by the seeds frozen in 5% DMSO solution (43,7+0,8%) and refrozen at the room tem-
perature (Table 1).

Table 1
Indicators of seed germination of Thymus rasitatus after cryo conservation with using of cryo protectors
Cryo protector Energy of germination,% Seed germination,%
Slow refrozen Fast refrozen Slow refrozen Fast refrozen
Without cryo protec- 8,3+0,9 20,7+1,1 13,4+0,8 24,7+0,9
tor - control
Glycerin 38+0,5 13,9+1,0 40+0,7 15,8+0,6
1% DMSO 20+0,7 - 24+1,0 -
3% DMSO 24+0,9 - 26+0,9 -
5% DMSO 39,5+1,0 - 43,7+0,8 -

The conducted researches have proved big efficiency of the cryo protective properties of DMSO in
comparison with glycerin. Use of DMSO at a cryopreservation ensures higher safety of viability of cells of
seed. The best indicators of viability after cryogenic storage have shown the seeds placed in 5% DMSO solu-
tion or glycerin frozen in plastic tubes and which is slowly refrozen at the room temperature — 43,7+0,8%
and 40+0,7% respectively (Fig. 1).
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Figure 1. Seed germonation of seed materials of Thymus rasitatus
after influence of extreme low temperature

Viability of seeds of Thymus rasitatus at use glycerin has increased to 40+0,7% that above control val-
ues for 10,7%. At approbation of DMSO as cryprotector it has been established that the best concentration
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are 5% solution — 43,7+0,8%. When using 1% DMSO solution viability has made 24+1,0% that is 5,3%
lower than control values, and when freezing in 3% — 26+0,9%, below indicators of control group for 3,3%.

When comparing the indicators of viability observed at influence of glycerin and 5% DMSQO, the best
result shows DMSO.

Energy of germination has increased at the seeds processed by glycerin to 38+0,5% in comparison by
simple freezing. When using 1% DMSO solution energy of germination has decreased to 20+0,7%, 3% and
5% DMSO has increased to 244+0,9% and 39,5+1,0% respectively (Fig. 2).

The slow way of refrozen for seeds of Thymus rasitatus is the best option at a cryopreservation with use
of cryoprotectors, viability at this way has made from 24+1,0% to 43,7+0,8% that above control values on
average for 16,5%. Fast refrozen leads to lower preservation of viability of seeds of the studied species —
from 0 to 15,8+0,6%, in comparison with defrosting of seeds at the room temperature that is much lower
than control data. Energy of germination in comparison with reference values has increased on average
nal9,5%, viability for 16,5%.
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m slow refrozen m fast refrozen

Figure 2. Emergy of germination of seed materials of Thymus rasitatus
after action of extreme low temperature

After analyzing dynamics of germination of seed material, it has been established that the seeds which
are previously processed by 5% DMSO have shown the best viability in comparison with other options of
experience and control which has made 12,5% in the first day of germination and for the 10th day — 39,5%.
And the seeds which have undergone processing by 1% and 3% DMSO have begun to sprout later for 1-2
days (Fig. 3, Table 2).
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Figure 3. Dymnamic of germination of seeds of Thymus rasitatus,
which are previously processed cryo protectors
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Table 2
Dynamic of germination of seeds of Thymus rasitatus processed by cryo protector and fast frozen

Type of experiment Day of germination / energy of germonation,%

1 2 3 4 5 6 7 8 9 10
Without cryo protector - 10 12,4 12,4 12,4 12,4 13,3 16,2 18,1 20,9 22,8
control
Glycerin 2 8 8 8 10 10 16 30 36 38
1% DMSO 0 4 8 10 12 12 12 16 16 20
3% DMSO 0 0 4 4 8 8 12 16 16 32
5% DMSO 12,5 12,5 12,5 14,7 16,6 | 20,8 | 29,1 31,2 | 374 | 395

In general after analyzing percent of viability it has been established that the seeds shipped in glycerin
and 5% DMSO with the subsequent cryopreservation sprout quicker and phases of development pass rather.

Conclusion. Thus, it is established that for Thymus rasitatus seeds the best storage conditions allowing
keeping the highest rates of viability is use of a plastic container, a cryoprotector — 5% DMSO and slow
defrosting at the room temperature. At the same time increase in level of energy of germination and viability
by 15% and 10,7% in comparison with control is observed. So, the offered ways of low-temperature storage
will allow to deposit Thymus rasitatus seeds unlimited time without harm for a germ of a seed and loss of
indicators of viability and energy of germination that, in turn, will give the chance to enter this species of an
endemic plant into a collection of a genetic variety.

Investigations were performed within the grant project of Committee of science of Ministry Education
and Science of Republic of Kazakhstan «Studying of the current state of populations of endemic plants of
Northern and Central Kazakhstan and development of methods of preservation of genetic material» (2015-2017).

References

1 HWmmypatoBa M.IO. Duugemuunbie Buasl pacteHuil ¢uopbl Kaparanmunckoit obmactu (Ilenrpansubii Kazaxcran) /
M.IO. NmmypatoBa, C.VY. TneykeHosa, A.ILl. [lononosa, E.A. 'aBpunbkoBa — Kaparanna: [lonurpaduct, 2016. — 109 c.

2 Ayens6exosa A K., brxanosa I' K. ®uronenornyeckast IpuypoueHHOCTS U CHIPhEBBIC 3aackl TUMbsiHA OpuToro rop Opray
IenTpansaoro Kazaxcrana // JluHamuka Hay4dHbIX HCClenoBaHuil: MaTepuainsl [V MexayHap. Hayd.-npakt. koHd. — Codwus, 2008.
—C. 1-6.

3 CanpipbexoB [1.T., Pssanues O.I'., KenecoB B.H. K cocraBy 3¢upHBIX Macesn HEKOTOPBIX THMBSIHOB-3HAeMOB // MIHHOBaIN-

OHHOE Pa3BHTHE M BOCTPEOOBAaHHOCTh HayKH B COBpeMeHHOM KazaxcraHe: maTepuaibl MEXIyHap. Hayd. KoH(. — Ammartsel, 2011. —
C.11-114.

4 Coxkonos C.5. ®urorepanust u puropapmakosorus: Pykosoactso mst Bpaueii / C.51. CokonoB — M.: Men. undopm. arenrt-
ctBO, 2000. — 976 c.

5  Bepxyk B.I'. Ananu3 3¢ GpekTHBHOCTH METOA0B KPHOKOHCEPBALIMH O TI0KA3aTENI0 KU3HECIIOCOOHOCTH IIIOIOBBIX PACTEHHI
nociie kpuocoxpanenus / B.I'. Bepxxyk, A.B. ITasnos / Hayuansiit sxypuan HUY UTMO. Cepust «IIporeccsl 1 anmapaTbl MUIEBBIX
npousBoacTB». — 2015. — Ne 2. — C. 162-167.

6 Hecrepoa C.B. KpuokoHcepBamust ceMsH OUKOPACTyIIuMX pacTeHuil IIpuMopckoro kpas: Ouc. ... KaHA. OMOJI. HayK:
03.00.32 / C.B. HecrepoBa. — BiaguBoctok, 2004. — 150 c.

7 3opuna M.C. Onpenenenue ceMEeHHOH IPOAYKTUBHOCTH U KadecTBa ceMsiH uHTpoxynenToB / M.C. 3opuna, C.I1. KabGanos //
MeTtoauku HHTPOIYKIIMOHHBIX HccnenoBanuil B Kasaxcrane: c0. Hayd. Tp. — Anma-Ata: Hayka, 1976. — C. 75-85.

8 Mansnesa M.B. [Tocobue no onpeneneHNIO OCEBHBIX Ka4eCTB CEMSH JEKapCTBEHHBIX pacTeHuil / M.B. Mamsuesa. — M.,
1950. — 56 c.

9 Kaviani B. Conservation of plant genetic resources by cryopreservation // Australian Journal of Crop Science. — 2011. —
Ne 5 (6). — P. 778-800.

10 Ynmombckast H.JI. Metonuka 6uomerpudaecknx pacyeroB / H.JL. Yaombekas. — Anma-Ata: Hayka, 1976. — 45 c.

11 TaBpunskoBa E.A., Jomonosa A.IIl., Yynenko E.B. KpuorenHoe xpanenue cemenHnoro mMarepuana Thymus rasitatus /| Co-
BPEMEHHOE COCTOSIHHE HAayK O XXHM3HHU: (DyHAaMEHTANbHBIE U NPUKIAJHBIE acleKThl: MaTepuansl Pecy6. (¢ MexayHap. y4acTHEM)
Hay4.-nipakT. koH(d. — Kaparanna, 2016. — C. 179-181.

28 BecTHuk KaparaHgmHckoro yHusepcurteTa



Using of cryoprotectors for low-temperature...

E.A. I'aBpunbkoBa, A.ILl. Jlononosa, C.Y. TneykenoBa, M.1O. Mmmyparosa, B.I'. Bepxxyk

Thymus rasitatus TYKbIMJBIK MaTepHAJIbIHbIH TOMEH TeMIIEPaTypaja caKkray
Ke3iHJe KpHONPOTEeKTOPJIAPAbI KOJIJIAHY

Makamaga  Thymus  rasitatus  TYKBIMIBIK  MaTepHaNbIHBIH ~ OHIMIUIINIH  cakrayra op  Typii
KPHOIIPOTEKTOpIIapAbIH dcepi 3eprrenred. Hortmxkecinae Thymus rasitatus TYKbIMBI ©HIMALTITIH JKOFaphl
KOPCETKILITepiH caKkrayFa MYMIHAIK OepeTiH eH KOJaiibl jkarJailbl IJIACTHKAJIBIK BIABICTApPABI, 5%-IbIK
JIMCO xpuompOoTeKTOpAbl JKoHe OenMme TemmepaTypachinaa Oasy kiOiTyni maiipanany OOJbIN TaObLIAIBL.
CoHbIMEH Kartap, 0aKblIayMeH CallbICTBIPFaH/Ia, TYKbIMAAPABIH 6HY KapKbIHIbUIBIFBI MEH OHIMIUITIHIH ocyi
15 xone 10,7 %-ra apTKaHsl O6aiikanagsl. 3epTTENreH TYKBIM TYPIHIH ©Cy HUHAMHKACHIH Tajjay OapbIChIHIa
TIBIH ajia TIMIUPUHMEH koHe 5 %-1pik IMCO KpuOKOHCEepBalUsAaH KEHiH KbUIJaM OHEMl JKOHE JaMy
(hazanapbl XKemeI )KYPETIHIIr aHBIKTAJIIbL.

Kinm co30ep: Thymus rasitatus, KpHOIpOTeKTOpiap, kprokoHcepBanust, JJMCO, raumepus, oHIMIUIK, OHY
KAapKbIH/BLIBIFbL, YHEMUK.
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Hcnonp3oBaHue KPHONMPOTEKTOPOB NMPH HU3KOTEMIIEPATYPHOM XpaHeHUH
ceMeHHOro marepuaJsia Thymus rasitatus

B crarbe m3yueHO M OIMCAHO BIMSHHE PA3IMYHBIX KPHOIPOTEKTOPOB HA COXPAHECHHE XXH3HECHOCOOHOCTH
ceMeHHoro marepuana Thymus rasitatus. B pe3ynbTate NpoBEJEHHBIX UCCIEN0BAHMN YCTAHOBIEHO, YTO JUIS
ceMstH Thymus rasitatus HaunydIlhe YCIOBHs, MO3BOJAIOIINE COXPAHUTh Haubolee BBICOKHE MOKAa3aTeNln
BCXO0XKECTH, — HCIIOJb30BAHUE IIACTUKOBOH Tapbl, KpuompoTekropa — 5%-Horo IMCO u MenieHHOro
pa3MopaxXxMBaHUsl IPU KOMHATHOH Temneparype. [Ipu 3ToM HabmronaeTcs yBenuueHUe YpOBHS 3HEPTUH MPO-
pacranus u Bcxoxkectu Ha 15% u 10,7% mno cpaBHeHurto ¢ koHTpoiaeM. IIpoananusupoBaHa nuHAMUKa
TIpopacTaHus CEMSH HCCIEAyeMOro BHAA. YCTAaHOBJICHO, YTO CEMCHA, IPeIBApHTEIHHO 00paboTaHHBIE
nmnepuaoM u 5%-#piM [IMCO, ¢ mocieayroomeid KpUOKOHCEpBalUel, MpopacTarT ObicTpee, U (as3bl
pa3sBUTUA IPOXOAAT CKOpEe.

Kniouesvie cnosa: Thymus rasitatus, KppuonpoTekTopbl, kpuokoHcepsaus, JJMCO, riunepus, BCX0XKeCTb,
SHEPTUs NIPOPACTAHUS, SHICMHUK.
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Biological methods for the assessment degree pollution
of water objects by hydrobionts faunistic structure

The article provides information about the effectiveness of biological methods of determining the degree of
saprobity of water bodies in species composition of aquatic organisms that inhabit aquatic ecosystems data.
The species composition of the reservoir depends on many natural factors: the magnitude of the soil particles,
the flow velocity of water, temperature, amount of dissolved oxygen. Fast flowing water contains more oxy-
gen than slow current or standing. That's why in rivers with strong currents, inhabit oxygen-demanding inver-
tebrates. The more pollution, the more changes its species composition. Result in characterization of the dif-
ferent biological methods of assessing water pollution. Also this article are consider of the advantages and
disadvantages of these methods. Noted that the method Pantla-Bukk modification Sladecek is a convenient
method when saprobiological analysis. Saprobiological analysis being the most important element in the con-
trol of pollution of surface waters and bottom sediments, allows you to: to assess the quality of surface waters
and bottom sediments as habitat the organisms inhabiting the ponds and watercourses; to determine the ag-
gregate effect of the combined effects of pollutants; set the direction and the change of water biocenoses in
terms of environmental pollution; to determine the ecological status of water bodies and ecological conse-
quences of contamination.

Keywords: biological methods of assessment of water pollution, bioindication, aquatic organisms, water
saprobity in terms of periphyton, water saprobity for a few major zoobenthos taxa, biotic index of Woodiwiss,
Goodnight-Watley index, modified oligochaetic index (E.A. Parele), Mayer index.

The quality of water in natural sources is determined by the presence in it of substances of inorganic
and organic origin, as well as microorganisms and characterize the various physical, chemical, bacteriologi-
cal and biological indicators. When assessing the quality of environmental water requirements can be very
different and depend on the purpose of the water.

Despite the importance of chemical, physical and other tests, providing basic information on the con-
centration of various pollutants and physical changes and biological assessment of environmental quality is a
priority for two reasons. First, only the biological assessment provides the possibility of the integral charac-
teristics of the quality of the environment, under a variety of influences. Second, this assessment characteriz-
es the health of the environment, its suitability for wildlife and humans. One of the important directions in
bioindicative studies is the study of aquatic invertebrates as feature status indicators of the aquatic environ-
ment.

Biological methods for their correct and skilled use are highly sensitive. There are many systems bio-
logical analysis of water and determination of their quality by hydrobiological indicators, the choice of
which depends on the conditions of work and objectives. It is clear that biological observations of any kind
always need to know what types and how many are part of the natural community. Conclusion on the state of
waters to the time of the observations can often be made by comparing the data obtained is free from con-
tamination in a water body and water bodies of the alleged contamination. In this case, for the conclusions
and reasons of those more features than the full species composition of aquatic organisms in both the com-
pared items.

Biological assessment methods are a description of the status of aquatic ecosystems on plant and animal
population reservoir. Learn about the different types of the population of the water — periphyton, benthos,
plankton, nekton etc.

Biological indicators to determine the presence or absence of water indicator organisms on the surface
(plankton) in the strata (neuston) of water or located at the bottom of the pond, the shores and on the surface
of underwater objects (benthos) that are sensitive to specific contaminants.

Biological measuring method of water pollution is part of the directions, which was called bioindication
and biotesting. Vindicate is the assessment of the natural condition of the environment by using present liv-
ing organisms. The bioassay — method of laboratory assessment of river water quality according to the reac-
tions of test organisms with a known and identifiable characteristics. Biological object (test body) in the bio-
assay is actually used as an analytical tool.
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Bioindication can be done at all levels of the organization of the living: biological macromolecules,
cells, tissues and organs, organisms, populations and communities [1, 2].

Criteria for selection of bio-indicators: quick response, reliability (error is less than 20%), simplicity
and ever-present in the nature of a living object. The bioassay based on the detection of the total toxicity to
the test organism from all components of pollution and, thus, allows you to quickly assess whether the ana-
lysed sample is contaminated or not [3—7].

Specialists of many countries for the monitoring of rivers using benthic macroinvertebrates, to assess
the impact of water quality by a number of anthropogenic contaminants.

Classification using benthic macroinvertebrates does not provide a complete picture of all environmen-
tal, artificial and natural contaminants that occur in flowing waters. There is also no uniform classification of
rivers, which are suitable for all geographical areas. However, for rivers that cross national borders, the need
for classification there.

The essence of the classification of the rivers of the International organization for standardization (ISO)
is to compare between the behavior of benthic macroinvertebrates in clean conditions and in the observed
environment. ISO recommended five classes of water quality (Table 1) [8].

Table 1
Biological classification of rivers
Quality Class.lﬁcatlon of benthic Feature
macroinvertebrates

High Natural behavior of benthic macroinvertebrates

Good Not affected the biological community

Mediocre Several injured biological community

Poor Moderately affected biological communities

Poor badly Damaged biological community — an extreme reaction to the

anthropogenic pollution

With this type of classification taking into account natural variability in biological associations.

Assessment of saprobity of the water in condition of periphyton. In Hydrobiology under saprobity un-
derstand the ability of organisms to live at high content of organic substances in the environment. Saprobity
is a function of the needs of the organism in organic food and sustainability arising from the decomposition
of organic compounds toxic substances: H,S, CO,, NH;, H+, organic acids.

The hydrobiological indicators of the quality of greatest use is made of so-called index of saprobity of
water bodies, which is calculated based on the individual characteristics of saprobity of species represented
in various aquatic communities (phytoplankton, periphyton) [9].

Polisaprobic area contains many persistent organic substances and products of their anaerobic decom-
position. Photosynthesis is not. Deficiency of O,, is performed on oxidation. In the water — hydrogen sul-
fide and methane. At the bottom of a lot of detritus, are recovery processes; iron in the form of FeS. Black
silt with the smell of hydrogen sulfide. Many saprophytic microflora, heterotrophic organisms: filamentous
and sulfur bacteria, bacterial zooglea; protozoa —cilliates, oligochaetes, algae Polutoma.

Alpha mesosaprobic — starts acrobic decomposition of organic matter, produces ammonia, CO,, little
02, hydrogen sulfide, methane — no. Iron in the form of nitrous and oxide. Are the redox processes. Gray
slime. Predominate bacterial zooglea, euglena, Chlamydomonas, larvae of chironomid.

Beta mesosaprobic — mineralization has occurred. The number of saprophytes. The O, content varies
depending on the time of day. Yellow slime, are oxidative processes. A lot of detritus, algae blooms (phyto-
plankton), diatoms and green algae, the hornwort. A lot of corneous, ciliates, worms, molluscs, the larvae of
hironomid. There are crustaceans, fish, but their number is small.

Oligosaprobic — pure water. Flowering does not happen, the content of O, and CO, does not fluctuate.
Detritus is small. Benthos is small. There is some seaweed of the genus Melozira, rotifers, Daphnia, larvae of
stoneflies, mayflies, clams, sturgeon, etc.

It is established that in fact a number of oligosaprobic — mesosaprobic — polysaprobic increase not only
the specific resistance to organic pollutants and their consequences, as the lack of oxygen, but their ability to
exist under different environmental conditions.

This provision significantly extends the use saprobiological analysis. Therefore, the term «saprobity»
recently used when talking about the General degree of pollution. To estimate the total pollution of surface
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water in modern situations, for example in case of toxic contamination or man-made salinity increase, the
use of only one saprobiological of analysis is no longer sufficient.

Zones of saprobity on the indicative organisms. R. Kolkwitz and M. Marsson were not only pioneers in
the creation of a system of indicative organisms for evaluating the degree of saprobity of waters, but also
gave lists of indicator species characteristic of each zone [10]. Further, throughout the twentieth century, ac-
cumulated a bibliography, expanding and clarifying the species table of the coefficients of saprobity.

G.I. Dolgov and Ya.Ya. Nikitinskii [11], summarizing the experience of domestic and foreign research-
ers have made some changes in the lists Kolkwitz—Marsson. These lists in abbreviated form lead V.I. Zhadin
and A.G. Rodina [12] conducted an audit of the system Kolkwitz—Marsson and published a catalogue of ex-
amples of types describing the environmental conditions in which these species occur.

In the available bibliography, the most visible is the fundamental work of V. Sladecek [13], containing
the most complete list, which includes about 2000 species and synthesized the results of studies of Sladecek
[14], N.V. Smirnov [15] and other researchers. Versions of lists of indicator species are given in collections
published in Unified methods for the research of the water quality [16], the pointer A.V. Makrushin [17], etc.
Additions and modification of the system of indicators of saprobity of waters offered in the works of
L.A. Kutikova [18], V.N. Nikulina [19], T.V. Khlebovich [20], N.P. Finogenova [21], A.G. Okhapkin and
G.V. Kuzmin [22], E.V. Pastukhova [23], LK. Toderash [24], E.V. Balushkina [25].

The results of the biological analysis presented in the form of lists of indicators, always, to a greater or
lesser number of contain types attributable to different zones of saprobity, which complicates a clear assess-
ment of water quality. Using bioindicators for the purposes of monitoring is not a modern concept. It was
noted by Pliny the Elder (AD 23-79) that «the value of living organisms as indicators of specific sets of en-
vironmental conditions» was seen in Germany 2000 years ago where grazing wild animals selected specific
pastures. Biomonitoring has been the subject of research and controversy ever since [26]. Today
biomonitoring systems commonly measure the presence of one or more types of plants and animals and
compare the resultant figures with a prescribed and tested index in order to assess the degree of pollution or
to track, and sometimes to predict, changes in the biotic integrity of a system [27]. To assess the water quali-
ty of reservoirs and streams affected by anthropogenic impact developed a variety of methods: chemical, bio-
logical, physical (organoleptic), bacteriological and radiation [28].

To assess the saprobity of water for the organisms of the periphyton most convenient, fast and reliable
method is Pantla and Bukka modification Sladecek. This method takes into account the relative frequency of
occurrence (abundance) of aquatic organisms h and their indicator significance s (Saprobity valence). For the
statistical significance of research results requires that the sample contained at least 12 indicator species with
total frequency of occurrence (abundance) h is equal to 30.

S = (X(sh))/(Xh). e)

The saprobity index indicates to the nearest 0.01. For xenosaprobic area, it is in the range of 0-0. 50 —
very clean; oligosaprobic — 0,51-1,50 — clean; beta mesosaprobic — 1,51-2,50 — moderately contaminat-
ed; alpha mesosaprobic — 2,51-3,50 — heavily contaminated; polysaprobic — 3,51-4,00 — very contami-
nated [29].

Methods of evaluation of water quality based on the application of certain major groups of zoobenthos:
the Method of large groups is widely used in the practice of hydrobiological monitoring due to the simplicity
of calculation, the absence of time-consuming taxonomic definitions. Theoretical basis and precondition for
the universality of the method is widespread used of taxa in the waterbodies of different types with different
levels of pollution. Such groups are oligochaetes and chironomid larvae.

In his research E.V. Balushkina proposed to evaluate the water pollution on the ratio of the number of
representatives of different subfamilies of chironomids using the index:

K=(a_r+0,5a_Ch)/a 0, 2)
where: a_ r, a_Ch and a_0 support values for the subfamilies Tanypodinae, Chironomae, Orthocladiinae.

Auxiliary values are calculated by the sum of the number N of each of the subfamilies expressed in per-
centage of the total number of chironomids and item 10, in other words, a=N+10. Empirically chosen the
number 10 limits the limits of the possible values, determining the optimum ratio of the gradation index, and
the degree of sensitivity.

The effect of relative numbers of individuals of the subfamily Chironominae is reduced by half on the
grounds that in the purest waters relative abundance Orthocladiinae + Diamesinae was close to 100% (ex-
cluding Jaroslavich forms), in the most dirty relative abundance Tanypodinae also was 100%. The tendency
of the same increase in the relative amount of Chironominae the extent of contamination is expressed to a
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lesser extent, and their indicator value in General lower, which is reflected in the reduction. The index values
K from 0,136 to 1.08 characterize of clean water; 1,08—6,5 — moderately polluted; 6,5-9,0 — contaminated;
9,0-11 — dirty.

Biotic index Woodiwiss. This method of assessment is suitable only for investigation of the rivers of the
temperate zones and is not suitable for lakes and ponds. The assessment of the rivers is 15-point scale.
The method uses an indicator called the biotic index Woodiwiss. It is determined by a special table.

To assess the status of water bodies by the method of Woodiwiss, you need to:

1) figure out which indicator (indicative) groups are present in the studied reservoir;

2) you then need to assess the overall diversity of benthic organisms. To determine the number of
groups of benthic organisms in the sample. When using the method of Woodiwiss for «group» is accepted
any kind of flatworms, molluscs, leeches, crustaceans, water mites, stoneflies, lacewing, beetles, any kind of
larvae of other insects. Determining the number of groups in the sample, find the corresponding column in
the Table 2;

3) at the intersection of row and column in a special table to find the index of Woodiwiss. Its value var-
ies from O to 15 and is measured in points. The condition of the reservoir is defined as follows: 0-2 points —
very strong pollution (5-7 grade), the water community is in a very depressed condition; 3—5 points —
a significant contamination (45 grade); 6—7 points — slight pollution of pond (grade 3 quality); 8—10 points
and above — a clean river (1-2 grade).

Table 2

The working scale for the determination of biological index

Biotic index according to the presence
Representative organisms Species diversity of thirds «groups»
0-1 2-5 6-10 11-15 16 <

The larva of stoneflies More than one type - 7 8 9 10
(Plecoptera) only one type - 6 7 8 9
The larvae of mayflies More than one type - 6 7 8 9
(Ephemeroptera) only one type - 5 6 7 8
Caddisworms (Trichoptera) More than one type - 5 6 7 8

only one type - 4 5 6 7
Gammarids (Gammarus) The above types do not exist 3 4 5 6 7
Water louse (Asellus m 2 3 4 5 6
aquaticus)
Tubificidae and (red) wiggler m 1 2 3 4 -
of Chironomidae
All of the above groups do Can be present some species are not 0 1 2 - -
not exist exacting to oxygen

According to the biotic index Woodiwiss, with increasing level of water pollution is a change of species
composition of benthic organisms. As a result, that is the withering away of the indicator group have reached
the limit of tolerance [19, 20, 22, 30].

Index Goodnight-Watley. This simple but effective method of bioindication is used only to determine
contamination of the reservoir organic matter. To determine the values oligochaetes index only good materi-
als dredging samples [30-32].

The value of the index and is equal to the ratio of the amount detected in the sample of Oligochaeta
(oligochaetes) to the total number of organisms (including the worms) in percent by the formula:

a=N_Oligochaeta/N_(of all organisms) *100%. 3)

The degree of water pollution with organic matter is given in the Table 3.

The classic version oligochaetes index (OI) was first proposed by Goodnight and Watley in 1961 the OI
is calculated as the ratio of Oligochaeta to the total number of organisms in the sample. This river is consid-
ered good, if Ol is less than 60%, questionable in OI in the range of 60-80%, the river is heavily polluted, if
Ol is greater than 80%. In terms of the generalized index is judged on the degree of eutrophication of the res-
ervoir.
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Table 3
Oligogenic index Goodnight—Watley

The index% Degree of pollution of water Quality classroom
Less than 30 No pollution 1-2

30-60 Slight Moderate 2-3

60-70 Significantly 34

70-80 heavily polluted 4-5
More than 80 Strong 5-6

E.A. Parele applied Ol for the small rivers of Latvia, Rangiroa it in accordance with the classification of
water quality S. M. Dracheva. Based on the values of the modified OI, called the coefficient D, Parele was
allocated to six groups in the studied watercourses: very clean and 0.01 to 0.16 (or 1-16%); clean — 0,17—
0,33 (17-33%); moderate — 0,34—0,50 (34-50%); contaminated — 0,51-0,67 (51-67%); dirty — 0,68-0,84
(68—84%); very dirty — 0,85—1 (over 85%).

For large rivers is well established in Parele is another method based on the ratio of the number of
Oligochaeta collection tubificids to the total number of all Oligochaeta:

D=t/O, 4)
where t — the number of Tubificidae; O — the number of Oligochaeta (Oligochaeta).

The D2 values for rivers of Latvia were selected: highly polluted water (0,8—1,0); contaminated (0,55—
0,79); slightly polluted (0,3—0,54); relatively clean (less than 0.3). In small fast flowing streams with diverse
benthic fauna is proposed to use the coefficient D1 is the ratio of Tubificidae and the entire benthos in the
sample. When D1=0,01-0,16 — very clean water; 0,17-0,33 — clean; 0,34—0,50 — lightly soiled; 0,51-0,67
— contaminated; 0,68-0,84 — dirty; 0,85—1,0 — very dirty.

Index Mayer. The most simple method of biological indication. This method is suitable for all types of
water bodies. It is more simple and has a great advantage — it is not necessary to identify invertebrates accu-
rate. The method is based on the fact that different groups of aquatic invertebrates are confined to water bod-
ies with some degree of contamination. The organisms — indicators relates to one of the three sections is
presented in Table 4.

Table 4
Index Mayer

The inhabitants of the

clear waters, X

Organisms average sensitivity, Y

Inhabitants of polluted water, Z

The larva of stoneflies (Plecoptera)

Gammarids (Gammarus)

larvae of chironomids

The larvae of mayflies Astacus astacus Hirudinea

(Ephemeroptera) The larvae of dragonflies water louse (Asellus aquaticus)
Caddisworms (Trichoptera) The larvae of Tipulidae Lymnaeidae

Larvae Sialidae Planorbidae The larvae of Simuliidae
Bivalvia Viviparidae Oligochaetes

It should be noted which are given in the table groups found in the samples. The number of groups of
the first partition must be multiplied by 3, the number of groups from the second section 2 and third section
from — 1.

The resulting figures stack up:

X*3+Y*2+Z*1=S %)

The value of the sum S (in points) assess the degree of contamination of water bodies: more than 22
points — the pond clean and has a grade 1 quality; 17-21 points — 2 quality class; 11-16 points — moder-
ate contamination, 3 class quality; less 11 — the reservoir is dirty, 4-7 class quality.

The simplicity and versatility of the method of Mayer gives the ability to quickly assess the status of the
investigated water body. The accuracy of the method is low. But if conduct studies of water quality regularly
for some time and compare the results to see which side changes the status of the water body.

The analysis of methods of bioindication, evaluation of surface water pollution the major advantages
and disadvantages Table 5.
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Table 5

Characterization methods of biological assessment of water pollution

cators

water

Name Benefits Disadvantages
Saprobity water on Set in the species composition | The adaptation of organisms to the existence under vari-
the periphyton indi- of indicator organisms living in | ous environmental conditions (eurybiontic)

Saprobity water for
individual groups of
zoobenthos

Widespread groups: chironomid
larvae (mosquitoes - chirono-
mids) and Oligochaeta
(oligochaetes)

It is characteristic of the aqueous medium for a period of
time and does not assess at the time of the study. To
obtain reliable data, usually, the sampler should be in the
river at least four weeks. When this point is conducted in
each of at least three repeated extractions.

Biotic Index
Woodiwiss

Considered part of the sequence
of disappearance of groups of
indicator organisms with in-
creasing pollution.

Not suitable for lakes and ponds. It is necessary to find
out which are indicator organisms in the study water-
course, depending on the sensitivity to contamination.
There is a change of species structure of benthic organ-
isms as the level of water contamination, hence, there is
a death of indicator group.

Suitable in the coastal zone, where benthic fauna is di-
verse

Index Goodnight-
Watley

It used to determine the reser-
voir pollution by organic sub-
stances

Used for the analysis of materials only bottom grab
samples. It should be understood that changes in the
sediments occur more slowly than changes in the water
quality of the aqueous medium

Modified
oligochaetic index
(E.A. Parele)

Based on Certain families of
oligochaetes to the total number
of oligochaetes.

It used only for the major rivers in the conditions of the
Russian Plain. Index Dluse for small rivers with fast
current and diverse flora. Index D2 for rivers and reser-
voirs with unfavorable oxygen regime and poor compo-
sition of oligochaetes.

Index Mayer

Suitable for all types of reser-
voirs. Used indicator organism,
sensitive to different water envi-
ronment conditions (the inhabit-
ants of the clean water, the or-
ganisms average sensitivity and
the inhabitants of polluted wa-
ter).

The accuracy is low.

All of these methods of bioindication are widely used for assessment of the anthropogenic impacts the
ecological communities of on the land and aquatic ecosystems. Under any adverse conditions the diversity of
species in the natural ecosystems is reduced, and the number of resistant species increases.

In addition, methods of bioindication methods have common disadvantages:

— the size of most organisms has a well-pronounced seasonality, and weather-dependent;

— for most methods require skilled specialists to identify species of living organisms. Along with
bioindication methods you need to use and the method of bioassay for the identification and evaluation of
factors (including toxic) environment on the organism, its separate function or system of organisms.

Currently, methods of bioindication and biotesting no commonly accepted system of biological analysis
and there are no requirements which must be met for this system [32].
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K.K. bnsnora, B.C. AGykeHoBa

I'uapoOonoHTTAPABIH (PAYHHCTHKAJIBIK KYPaMbl OOHBIHIIA CY HBICAHAAPABIH
JIaCTaHy JIeHreiH aHbIKTay YIIiH OMOJIOTUsUIBIK Oarasay dicrepi

Makanajga cyzia TYparhlH aF3aiaplblH TYPJiK Kypambl OOMBIHIIA CYy SKOXYHENIEepiHiH OpraHUKajbIK JacTaHy
JIOpeKeCiH aHbIKTayFa apHaFaH OHONOTISUIBIK Oarajay oiicTepi Typaibl MoliMerTep OepinreH.
Cy oObeKTUIepiHIH TYpIiK KypaMmbl KenTereH TaOuru Qakropiapra OalaHbBICTBL. MBICANBI, TOIBIPAK
OeJIIeKTepAiH IIaMachl Cy aFbICHIHBIH JKbUIIAMBUIBIFBI, TEMIICPATypachl, €piréH OTTEri CaHbIHA TOYEI.
Tes arpIMIarbl Cy KypamblHa KaparaH[a, Oasy aFbIMIarbl KOHE TYpFaH cyna orreri aspipak. COHIBIKTaH Te3
aFpIMJapa TAIFaMIIa3-0TTeK OMBIPTKACHI3AAp MeKeHAei . [HapoOHOHTTap/bIH TYPJIiK KypaMbl JACTaHYbI
KyLITipek MekeHzepae kebipek esrepeni. COHbIMEH KaTap aBTopiap op TYPJI Cy JIaCTaHy[bIH OHOOTHSUIBIK
Garanmay omictepin cunartaraH. Coj SmICTEpHiH apTHIKUIBLUIBIKTAPHI MEH KEeMILIUTIKTepi Typaybl AepeKTep
alWTbUFaH. ATal eTUIreH/eH, canpoOuoNorksuIbIK Tanay kesinne Cuanedex Typingeri ITantine-bykkrsin onici
BIHFaiIIBl G0JIbIN Tabbu1azpl. CanpoOHOJIOTHSUIBIK TalAay — YCTi CyJapblHBIH KoHE Cy TYOI wierinainepi
JIACTaHYABbIH €H MaHbI3IbI OakpUIay XKyieciHiy anemenTi. Ochl Tajnjay Cy alAbIHIAp MEH aFblH Cylapia ar3a
MEKEHJIEreH TIPLIUTK €Ty OpTachl pPeTiHIe ep YCTi CyJIapbIHBIH JKOHE TYNTIK LIOTiHAUICPIiH carnachlH
GarayalThIH TACLJII; JKUBIHTBIK SCEpi-apaiac dCepiHiH JacTayIlibl 3aTTap bl AHBIKTAUTBIH TCLJIi; TAOHFH OPTaHBIH
JIACTaHy JKaFIalbIH/a Cy OUOLICHO31ap/IbIH OAFBIT TIEH 63rePTYiH OpHATAThIH TACUI; Cy OOBEKTiNepiHiH JacTaHy
KE31HJIeri SKOJIOTUSUIBIK KaFaiibl MEH 9KOJIOTHSUIBIK CallJapJiapblH aHbIKTANHTBIH TOCLIi OOJIBII TaObUIAIbI.

Kinm ce30ep: cy mnactaHyblH OaFallaiThlH OWOJOTHSUIBIK SicTep, OWOMHAMKALMWS, TUAPOOHOHTTAD,
Hepu(GUTOH KOPCETKIITEepi apKblIbl aHBIKTAHTBIH Cy JacTaHybl, 3000€HTOCTBIH JEKe YJKEH TaKCOHIap
apKbUIbl QHBIKTAWTBIH Cy JIacTaHybl, ByamBucc OHOTHKANbIK uHAEKci, [ynHalWT-Yotneil uHIEKCI,
Osreprinren onuroxertik nugekci (3.A. [lapene), Maiiep unaekci.

K.K. bnsnora, B.C. AGykeHoBa

buoaornyeckue METOABbI OIICHKH CTECNNCHU 3aIrPA3HEHHOCTU BOAHBIX 00bEKTOB
mo (l)aYHI/ICTI/I‘{eCKOMy COCTaBy I‘HI[pOﬁl/IOHTOB

B crarbe npuBeneHs! cBeneHus 00 3(G(HEKTUBHOCTH METOANKH ONPEIENICHNUS CTEIIEHH CalpOOHOCTH BOIHBIX
00BEKTOB 10 BUIOBOMY COCTaBY TMAPOOMOHTOB, HACEIMIOIINX JAHHBIC BOJHBIE YKOCHCTEMBI. BumoBoii co-
CTaB BOJIOEMaA 3aBHCHT OT MHOTHX HPUPOIHBIX (DAKTOPOB: BEJIMYUHBI IPYHTOBBIX YaCTHII, CKOPOCTH TECUCHUS
BOJIBI, TEMIIEPATYPHI, KOJIMYECTBA PACTBOPEHHOTO KHciopoaa. OTMedeHo, 9To OBICTPOTEKyINast Boja Comep-
JKHUT OOJIBIIE KUCIOPOJa, YeM MEIICHHO TEKYIIas MM CTOsSYasi, BOT MOYEMYy B peKaxX C CHIIBHBIM TCUCHUEM
oburaroT TpeboBaTeNbHbIe K KHCIOpoay Oecrio3BoHOYHEE. UeM criibHee 3arps3HeHHe, TeM OOJIbIe H3MEHS-
ercst BuIoBoH cocrtaB. OXapaKkTepH30BaHbEI pa3IMYHbIE OMOJIOTMYECKHE METOIb! OLICHKU 3arpsi3HEHHS BOJ.
Beinenensl npenmyIiecTBa U HeJOCTaTKU AaHHBIX MeTo0B. [Tokazano, uro metox [lantne-bykka B Mmogudu-
kanuu Crnazedeka sBISETCS yOOOHBIM METOAOM INpH campobuonoruueckoM aHamuse. IlogdepkHyTo, 4To ca-
MpoOHOIOTNYeCcKUil aHanmu3, OyAydH BaXKHEHIIMM 3JIEMEHTOM CHCTEMBI KOHTPOJIS 3arpsi3HEHUS TOBEPXHOCT-
HBIX BOJ M JOHHBIX OTJIOXKEHHH, O3BOJIAET: OLEHUBATH KAUECTBO MOBEPXHOCTHBIX BOJI U IOHHBIX OTIO0XKEHUI
KaK cpe/ibl OOMTaHUS OPraHU3MOB, HACEJIAIOLIMX BOAOEMBI M BOJOTOKH; ONPENENIATh COBOKYMHbIA dddexr
KOMOMHHMPOBAHHOTO BO3/EHCTBUS 3aTrpA3HAIONINX BEIIECTB; YCTAHABIMBATh HANPABICHUS U U3MEHEHHS BOJ-
HBIX OMOILIEHO30B B YCIIOBHUSIX 3arpsA3HEHHs MPHPOAHOHN CpPEJIbl; ONMPEAENATh 3KOJOINIECKOE COCTOSHHE BOJI-
HBIX 00BEKTOB M 3KOJIOTMYECKHE MOCIEACTBUS UX 3arps3HEHUS.

Kniouesvie crosa: 6GMOIOTMUECKHE METOJbI OLEHKH 3arpsi3HEHHs BOJ, OMOMHIMKAIMSA, TUAPOOHOHTHI, ca-
MpOOGHOCTH BOJBI MO MOKa3aTesIM Mepu(HUTOHA, CapOOHOCTh BOABI MO OTAENIBHBIM KPYIHBIM TaKCOHAM 300-
OenToca, buotnueckuii nuaekc Bynusucca, unnexc ['ynHaiita-Yoties, MOAU(UIMPOBAHHBINA OJMTOXETHBII
unnexc (3.A. Ilapene), nuanexc Maiiepa.
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K 6oTtannyeckum u pUTOXUMHYECKHUM HCCIeI0BaHUAM Rheum tataricum L.
u3 FO:kuoro Ipudanxambs

B crarbe npuBeneHB! pe3yiabTaThl KOMIDIEKCHBIX OOTaHHKO-(MTOXMMHYECKHX HCCIEHOBAHHMN HaI3eMHON
YacTH Ka3aXCTaHCKOTO BHIA Rheum tataricum L. BriepBvle mpoBeneH GpUTOXUMUYECKHI aHAIN3 cTeOiied u
JHUCTBEB PEBEHs TaTapCKOro, IPOM3pacTaromiero Ha Teppuropun banxamickoro paiioHa AJIMaTHHCKON
001acTH, onpeseseHbl oKa3aTeln J00POKaYeCTBEHHOCTH PACTHTEILHOTO ChIPbs, YCTAHOBIICHO COZEPIKaHUe
Makpo- M MHKDPOAJIEMEHTOB. OKCIIEPHMEHTAIBHO JO0Ka3aHO, YTO JOMUHHUPYIOIIMMH KOMIOHEHTAMH
OMOJIOTHYECKH aKTHBHBIX BEIIECTB M3y4aeMOro BHIA SBISAIOTCS ()IABOHOMIHBIC TIJIMKO3MABI, 3(QUPHI
KaTeXMHOB, THIPOJIU3YyeMble JyOWIbHbIE BEIISCTBA, MOJMCAXapUJbl, AMHHOKHCIIOTBI, CTEPOMIHbIC
aJIKaou/bl. BBUIBICHB! OTINMYMS B KOJMYECTBEHHOM COIEPXKAHHM OCHOBHBIX TpYIN IEPBUYHBIX H
BTOPUYHBIX META0OJHMTOB PEBEHS TAaTapckOro B 3aBHCHMOCTH OT (a3pl Bereranuu pacteHus. Hadarsl
OOTaHMYECKHEe HCCIIEJIOBAHUS 10 COBPEMEHHOW OIIEHKE CHIPheBOH 0a3bl peBeHs Tarapckoro B HOxHOM
[Mpubanxamse (B monuHe p. Mmm).

Kniouesvie cnosa: Rheum tataricum L., ¥Oxnoe [lpubanxamse, 60TaHUYeCKHE HCCIE0BAaHNA, GUTOXUMHIYE-
CKHIi aHaNH3, BereTaTUBHAs (Daza pacTeHHSI.

Jlnst pa3pabOTKM HAYYHBIX OCHOB COAJTAHCHPOBAHHOTO M OEPEIKHOTO HCITOJIL30BAHUS PACTUTEIBHBIX pe-
CYPCOB MyCTHIHHBIX TeppuTopuil [Ipubanxanbs HEOOXOAUMBIM M KITIOUEBBIM DJIEMEHTOM SIBIISIETCSI OOTaHU-
KO-(pUTOXHMMHYECKOE M3yYeHHE BOCTPEOOBAHHBIX CHIPhEBBIX PACTCHHIA pErroHa B Ipeaeiax JoJduH pek Wi
n Kaparas, moCKonbKy WMEHHO 3Ta 4acThb pernoHa Haubojee OCBOCHAa B XO3AHCTBEHHOM OTHOLICHHU
TparcopManus pacTUTEIBHBIX COOOIIECTB, KaK B KOJMYECTBEHHOM, TaK M B Ka4€CTBEHHOM OTHOIIEHUH,
3nech HambOosee omytuMma [1, 2]. B CBA3m C 3TUM aKTyadbHBI MMEIONINE HAYIHYIO M IPAKTUIECKYIO
3HAYMMOCTh COBpPEMEHHBIE OOTaHMYeCKHE M (PUTOXMMUYECKHE HCCIESIOBAHUS XO3AHCTBEHHO-LICHHBIX
pactenuii [Ipubanxamibs, B TOM YHCIIE BHAOB P. peBeHb Rheum L., KOTOpBIE MOTYT BOCHOJHHUTE CYIIECT-
BYIOIIHIA ITPOOEIT U MOJIOKAT Haval0 CUCTEMAaTHIECKIM PECYPCHBIM HCCIIEZIOBAHUSAM TOJIE3HBIX PACTEHUH Ha
Bcell Teppuropun Pecyonuku Kazaxcras.

Kazaxcranckue Buapl pona Rheum L. HepcrieKTUBHBI 7Sl BCECTOPOHHETO U3yUYEeHHUs KaK BEICOKOI(P(EK-
THUBHBIE IUKOPACTYIINE TAHUIOHOCHI, IMEIOIINE CHIPHEBBIC 3aI1achl U OIBIT IPUMEHEHH B HAPOJHON MEH-
IIUHE, TOTCHIIMATBHBIC HCTOYHUKHU CBHIPhS IS TONTYYEHHUS (DUTOIPEIapaToB MPOTHBOBOCTAINTEILHOTO, BS-
JKYLIETo, cIa0UTEIHLHOT0, KPOBOOCTAHABIMBAIOLIETO, IPOTHBOOITYX0JIEBOTO U APYyroro neiicteus [3, 4].

0O0630p COBPEMEHHOTO COCTOSTHUS M3YYEHHOCTH Ka3aXCTaHCKUX BHJIOB POJa PEBEHS IMOKa3all, 4TO Hau-
OoJee M3BECTHBIM MpeAcTaBuTeNeM p. Rheum L. siBIseTCS KyIbTUBHPYEMBIA B CTpaHax OJKHEro U JajbHe-
ro 3apy0eKbsl peBeHb AJTAaHEBUAHBIN (p. TAHTYTCKUN) Rheum palmatum L., Bo3aenbsIBaeMblil Kak oQULIHAATb-
HO€ JIEKaPCTBEHHOE pacTeHHe, Ha OCHOBE KOTOPOTO CO3IaHbI (PUTOIPEnaparsl ClIabUTeIbHOT0, )KeTIerOHHO-
r0, BSDKYILET0, CIa3MOJUTHYECKOTo aekicTBus [4]. W3 9 BumoB peBeHs, mpouspacTaroiiux Bo ¢uiope Kazax-
cTaHa, He MeHee 7(8) 001anaroT JeKapcTBEHHBIMHU CBOWCTBAMH, 1Ba U3 HUX — Rheum altaicum Losinsk u
Rh. Wittrockii Lundstr. — 3anecensl B «Kpacuyro kaury Kazaxcrana» [5]. UHTpOIyKITMOHHBIMU UCCIIEIO-
BaHMSIMH OBUIM OXBaueHBl 4 Ka3axCTaHCKUX BHma — Rheum compactum (cuH. Rh. altaicum), Rh.
maximowiczii Losinsk. — B Anraiickom 60oTanuueckoM cany, Rh. tataricum wu Rh. wittrockii — B I'maBHOM
O0otannueckom cany. llpuuem Rh. tataricum NOBONBHO YCHEUIHO PAcTET B HAIIMX YCJIOBHAX, HO IBETET M
IJIOTOHOCHUT HEPETYIISIPHO, XapaKTepU3yeTCss HHACKCOM ycnemHocTy uaTpoaykmun (MYU) = 4. D10 cBsa3a-
HO C TE€M, YTO B MPEATOPHON 30HE Xp. 3aWIMHCKUN Ajatay WHTPOIYKIHS BHIOB C Y3KOW 3KOJIOTHUCCKOH
aMIUTATY IO (ICUXPOdHUTHI, TATOPUTHI, TUTPOMUTHI), K KOTOPHIM OTHOCUTCSI PEBEHb TaTapCKUH, BO3MOXKHA
TOJIBKO MPH CO3AaHUU COOTBETCTBYIOIIUX dAaduuecKkux yciaoBui [6]. B xumuueckoM IuiaHe npeacTaBuTeNN
pona Rheum L. usydanuch Ha kadeape XuMuU NpUpOAHbIX coeauHeHud KasHY um. anp-®apabu mox
pykoBoacTBoM mpodeccopa, aA.x.H. T.K. UymbanoBa. Y Rheum tataricum L. B mon3eMHON 9acTH OBLIO OTMe-
YEHO BBICOKOE COJIEpKaHHWE NYOMIIbHBIX BEIECTB, KATEXWHOB M ()JIaBOHOMIOB, KOTOPBIE OBLIM BBIACTICHBI U
uaeHtudunupoBansl [7—11]. B pesynbrare pecypcoBeIYECKUX HMCCICIOBaHMM, NPeanpUHATHIX B 60—80-¢
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rozbl npouwioro cronetus B [puapanse, FOxHoMm Ilpubanxamse u 3anagnom Kazaxcrane [12—14], 6bu1u BbI-
SIBIICHBI TUTOINAIN U 3arackl HanOoJiee pacTpoCTPaHEHHOTO PEBEHS TaTapckoro Rheum tataricum L. Ha Tep-
putopun AnmaTtuHcKo#, YKamObuickoit, Kaparannuackoi, AKTIOOMHCKOW, KBI3BIIOpAMHCKO#M, ATBIpayCcKOn
u 3anagHo-Kazaxcranckoit obnacteit [15, 16]. OOpasisl peBeHs TaTapCKOTO COAEpP KAl YIIeBOAbI, OpraHu-
YeCKHE KUCIOTHI, ()CHOITbI, KATEXHHBI, aHTPAXWHOHBI, BBICIIHE alTU(PATUIESCKUE YTICBOAOPOJILI U OTINYAINCH
HauOOJIBIIUM cofiepkaHreM TyOonnpHBIX BemecTB (0T 20.61 mo 25.74 %) Bo Becex wacTsx pacteHus [3].

HecmoTps Ha TO, 4TO K HACTOSAIIEMY BPEMEHHU JOCTATOYHO IMIMPOKO MPEACTAaBICHBI (PUTONPENapaThl U3
KyJIETUBHPYEMOTO (papMaKoNeHOro BHAA PEBEHS JAHEBUIAHOTO (p. TAHTYTCKOTO), Y PEBEHs TAaTapCKOro,
BKJIIOUEHHOT0 B ['oCymapcTBeHHBIH peecTp JiekapcTBeHHBIX cpeAcTB PK [17], oTCyTCTBYIOT 1MOmI0OHBIE (-
Tornpenaparsl. VICKIIOUeHUEM SIBIISTIOTCS 2 MpEaTeHTa Ha CIoco0 TMONMyYeHHs MOJU(PUTOBOIO MACISHOTO
skcTpakTa «llykyp-maii» U3 CBE:KECOOpaHHBIX KOpPHEW PEBEHs TaTapCKOro, KOPHEH COJOAKH M JIMCTHEB
Kkpamusbl [18] 1 crmocob moTydeHnst MacISTHOTO PKCTPAKTa KOPHsI peBEeHs Tatapckoro [19].

PeBens tatapckuii Rheum tataricum L., Tyiie JKaIbIpak, TaTap payraiibl — MHOTOJICTHHH d(heMepOwI,
MYCTBIHHBIN U IyCTHIHHO-CTEITHON BHJ, 00pa3yIOMKi 3apOCiii Ha CHIBHO YIIOTHEHHBIX U 3aCOJICHHBIX Ce-
po-OypeIX U cepo3eMHBIX MoyBax. KopHeBWIe BEpTHKAIbHOE C TEMHO-OypbIMH Biaraiumiamu. Credmm,
B KOJIMYEeCTBE 2—3, TONBIE, KPenKrue, O0po3auareie, BRICOTONH 10 45—50 ¢M, OT cepearHBI TYCTO BETBATCS U
00pasyroT mupokoe couseTe. JINCTbsI KPYyMHbIE, OKPYTIIbIe, OYyIpUCThIe, C CEpALIEBUAHBIM OCHOBaHHEM U
TpeMs BBIIAIOMIUMUCA KUIkaMu. L{BeTku kpemoBatbie, Menkue. [1moasl TpexrpaHHble, cepaleBUIHbIE, M-
KOMOPIIMHHUCTBIE, TEMHO-OyphIe, TYCKIIbIE KPBUIATHIE OPEIIKH C TEMHO-KPAaCHO-OYPBHIMH Y3KUMH KPBLIbS-
Mmu. [[Beter B ampene—Mae, MIOJOHOCHUT B Mae — Hadaye MioHs. BerpedaeTcs B propucTHUECKUX paioHax:
6.Ilpukacnuiickom, 6a.bykeeBckom, 7.AkTioOMHCKOM, 7a.MyromkapckoMm, 8.OMOenckom, 9.Topraiickom,
10.3anmagrom  menkocomounuke, 10a.Yaeitay, 11. Bocrounom wmenkocomounmke, 1la. by3zaum,
136.ManrucrayckoMm, 14.Ilpuapansckom, 15.K3pu-Opauackom, 16. bermak-Jlamuackom, 18. bamxam-
AnakonbckoM, 20.Ke3puikymckom, 21. Typkectanckom, 26. Uy-Unuiickux ropax, 28. Kaparay [20].

Lenp HacTosImero ucciaeqoBaHusi — O00TaHUKO-PUTOXUMHUYECKOE U3yUCHUE PEBEHS TaTapcKoro Rheum
tataricum L. (cem. Polygonaceae Juss.), npouspactaromiero Ha teppuropud Osknoro Ilpubanxamibs B
npenenax banxamckoro aqMMHUCTPATUBHOTO pailoHa AJIMaTHHCKOH 00JacTH.

Mamepuanvt u MemoOsl ucciedo8ams

IIpu poBeaeHUH IKCIIEAUITMOHHBIX pa00T MPUMEHUIA MapIIPyTHO-PEKOTHOCIIUPOBOYHBIN MeTox [21].
Koopamaater MecTHOCTH, T/le OBUIH BBISIBJICHBI IIPOMBICIOBBIE MAaCCHBBI, ONMpenessin ¢ nomomsio GPS-
HaBuraropa «Garminy. Y4eT ypoKaiiHOCTH Ha/I36MHOI YaCTH U KOPHS PEBEHS MPOBOMIA Ha KOHKPETHBIX
3apOCISIX METOJOM YUYCTHBIX IUIOMAAOK M MOJICIBHBIX 3K3eMIUIIpoB [22]. Ilpu ommcaHWM pacTUTEIHHBIX
COOOIIECTB ¢ y9acTHEM PEBEHS MCIOJIB30BAMCh Teo0oTaHnIeckue MeToas! [23, 24]. Jna co3gaHus KapTo-
CXEM M0 paclpOCTPaHEHHUIO 3apPOCIICH N3y4yaeMOoro BH/IA MOJYYECHHBIE C MOMOIIBI0 HABUTaTOPa KOOPAWHATEI
HAHOCHJIM Ha CITyTHUKOBYIO KapTy «Google [Tnanera 3emms».

AHanmu3 100pOKaYeCTBEHHOCTH PACTHTEILHOTO CHIPbS MPOBOAMIM MO METOAMKAaM [ ocynapcTBEHHOM
dhapmakorien Pecrryonuku Kazaxcran [25]. MUKpO3JIEMEHTHBIM COCTaB HAA3EMHBIX OPTaHOB PEBEHS TaTap-
KOTO aHAJIM3UPOBAIM Ha aTOMHO-abcopOuroHHOM crniekrpoMeTpe Shimadzu 6200 series mo meroxauke [26]:
TOYHBIEC HABECKH PACTHUTEILHOTO CHIPhs 030 B (hapOpOBBIX TUTIISNX, MOMEIICHHBIX B MY(DENTbHYIO TIeUb
npu Temneparype 450-500 °C B Teuenue 4 yaco. B monyueHHyro 3051y H00aBisuid 1—2 Kamim KOHLEHTPH-
poBanHOM HNO; 117151 HOTHOTO 030JI€HUS CHIPBS, 3aTeM OCTaTOK pacTBopsuin B 1%-HoM HNO;, oTdumbstpo-
BBIBaJIM uepe3 QUIBTP B MEPHYIO KOOy Ha 25 Mi U 00beM TOBOAMIIM 10 METKH. B MOMy4eHHBIX pacTBOpax
OTIPEIENISUTA KOJIMYECTBEHHOE COJIePKaHHE METAJUIOB METOJIOM aTOMHO-a0COPOIIMOHHOTO CIEKTPaIbHOTO
aHaImM3a.

Jns npoBeneHns: GUTOXMMHYECKOTO aHATIM3a PACTUTENLHOTO CBIPhs CTEONIN U IUCThSI Rheum tataricum
L. BeICymmBaNy, U3MENbYaIl 10 pa3Mepa 4acTHIl 3—7 MM M UCTOIB30BAIN ISl SKCTPAKIINYA WHIANBUIYaTb-
HBIMU M CMEUIaHHBIMU dKcTpareHTamu (50%-HbIM BOJHBIM 3TaHOJIOM, JHOKCAHOM, Xjopodopmom, 1:5 v/v,
4 4., Ipu TeMIeparype KUIEHUs SKCTPACHTA).

KauecTBeHHBII cOCTaB pacTUTEIHHBIX 00pa3IoB U (hPaKIHil ONpeaessiIi METOIaMH XpoMaTorpadun Ha
Oymare, C MCIIOJIb30BaHHEM CIIEIU(UIECKIX PEeaklii Ha OCHOBHBIE TPYIIIBI MPUPOAHBIX coeauHeHni. Ko-
JMYECTBEHHOE oOfpeesieHne OOHApYKEHHBIX TPYII MPUPOJHBIX COCAMHEHHH MPOBOIMIN IO METOAWKAM
locynapctBeHHOM (apMakornen U pa3pabOTaHHONW aBTOpPaMH METOAOJIOTHM (UTOXUMHYECKOTO aHaju3a
[25,27-29].
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Peszynomamer uccredosanus u 0o6cysxicoenue

IIpennpunsiteie Hamu BecHOH 2015 r. OoTaHWYECKHE HCCICIOBAHHUS IO yYTOYHEHHIO COBPEMEHHOTO
pacipoCTpaHEeHHs W 3aIlacoB CBHIPBSI PEBEHS TaTapCKOro B JAOJHMHE peku Mmu Ha Tepputopun bamxamickoro
paiioHa ATMaTHHCKOW O0JIACTH ITO3BOJIMJIM BHISIBUTH U OMHUCATh 8 MPOMBICIOBEIX MacCHBOB Ha OOIICH TLIO-
maau 21050.0 ra ¢ cyMMapHBIM dKCIUTyaTaIllMOHHBIM 3amacoM 15850.8 T u cymmapHBIM 00EMOM BO3MOK-
HBIX €XKETOAHBIX 3arOTOBOK BO3MYIITHO-CYXOTO KOpHSA He Ooiee 2641.8 T ¢ yueTroMm 4-5-leTHero mepuoja
BO300HOBIICHHUSI pEBEHS Mociie 3aroToBku. [Ipum sTomM He MeHee 25% peBeHEBBIX 3apociieil HE0OXOANMO
OCTaBIIAThH JJIi BO30OHOBIICHUS CEMEHHBIM myTeM. HambGonee MpOAyKTUBHBIMH M MPHUTOMHBIMH JUIS TIPO-
MBITIICHHBIX 3aTOTOBOK OKA3aJIMICh TPH MAcCHBa C AKCIDIyaTallMOHHBIMHU 3artacaMu cyxoro kKopHs oT 1088.0
T 110 10626.0 T m 06BeMOM BO3MOXKHO# 3aroToBKd OT 181.3 T 1 1m0 1771.0 T B TOJ, HAa KOTOPHIX INIOTHOCTH
3anaca ceIpbs BapsupoBana oT 4000 o 7000 sk3eMIuIipoB Ha oAHOM ra. CpaBHEHHE MOMYyYEHHBIX JaHHBIX
C TaHHBIMH TI0 PAaCIPOCTPAHEHMIO M 3aracaM ChIpbs peBeHs Tatapckoro B FOxuoMm [Ipubanxambe mokasano,
YTO 3a MOCIEIHNE TOBI IUIOMIAAN M 3allachl CHIPhS PEBEHS TaTApPCKOTO COKPATHIIMCH MMOouTH BaBoe. [lomy-
YCHHBIC JaHHBIC TI0 CHIPhEBOW 0a3e peBEHs TAaTapCKOro B JOJNWHE P. VM MO3BOJSIOT IJIAHUPOBATH OMTH-
MaJIbHBI PEXUM 3arOTOBOK M 00ECHEYEHHOCTDH (hapManeBTHUECKOr0 MPOU3BOACTBA BO30OHOBISIEMBIM pac-
THTETBHBIM ChIpheM [30].

[Ipu uccnenoBanumn 0OPOKAYECTBEHHOCTH PACTUTEIFHOTO CHIPHSI KOMMYECTBEHHO OBUIH OIPECIICHBI:
MOTEps Macchl MPY BBICYLIMBAHUH, 30JbHOCTD, 30712, HE pacTBopuMas B 10%-HOW KUCIIOTE XJIOPOBOJAOPOA-
HOM, U cynbdarHas 30a. [1ogydeHHbIC TaHHBIC TIPUBEACHBI B Ta0HIIE 1.

Tabnuma 1
IHoxa3aTrenn n100poKa4ecTBEHHOCTH HAX3eMHON YacTn Rheum tataricum L., %

ITokazarenyn 10OPOKAYECTBEHHOCTH Crebin JInctes
BriaxkHOoCTb 8.40 6.51
O6mas 3071a 9.82 7.74
3oma HepactBopuMas B 10%-noit HCI 0.86 0.95
CynbdaTHast 3012 5.48 4.67

[IpuBenennsie B Tabnuie 1 gaHHbie (apMaKOMEHHBIX MAPAMETPOB KauecTBa PACTUTEIILHOTO ChIPhs HE
MPEBBIIAIOT HOPMUPYEMBIC 3HAYCHUS 10 MTOKA3aTEI0 BIAXHOCTH «HE Ooiee 9 %o», Mo cofepkaHuio o0mIei
301161 — «He 6oiee 10 %».

ITockonbKy peBeHb TaTAPCKUH M37aBHA UCIIOIB3YETCS B HAPOIHOH U O(QHUIIMHAIBHON MEIUIIMHE B Kaue-
CTBE MPOTHBOOITYXOJICBOTO, MPOTUBOJIMXOPAJ0YHOTO, KPOBOOCTAHABIIMBAIOIIETO, BSKYILETO, CIA0UTEIBHO-
ro ¥ BUTAMUHHOTO cpeactia [17, 31], BaxXKHBIM MapaMeTpoM MPHU €ro UCCIECIOBAHUU SIBIISICTCS COACPKAHUE
MaKpo- ¥ MHUKPOJJIEMEHTOB B Pa3IMUHBIX opraHax Rheum tataricum L. KomudecTBeHHOE coep’kaHUe Ha-
TPHS, Kajus, KaJblKs, MarHWs, [IMHKA CBHUHIIA, XKele3a, KpeMHus, hocdopa, cepsl U Xjaopa ObLIO omnpeesie-
HO METOJIOM aTOMHO-a0COPOIIMOHHOTO CIIEKTPAIIEHOTO aHAIH3a, MOJyYeHHBIE Pe3yJIbTaThl IIPECTABICHBI B
Tabnuie 2.

Tabnuma 2

Coaep:xaHue MHKPO03J1€MEHTOB B 30JIbHBIX OCTATKAX HAA3eMHOI
4acTH KOpPHeBUI Rheum tataricum L., %

Opran pacTeHus Ca K Na Mg P S Cl Si Pb Fe Zn
Crebnu 0.83 0.38 0.31 0.55 0.23 0.35 0.38 0.29 0.11 0.78 0.21
JlucTps 0.49 0.40 0.29 0.46 0.17 0.24 0.40 0.18 0.07 0.32 0.14

Kax BuaHO U3 TaGnuIp! 2, B CTEOIIX N3ydacMOro BUA HaKaIUIMBACTCs OOJIBITICE COMCPIKAHME DIICMEH-
TOB 110 CPAaBHEHHUIO ¢ 00pa3uamu JIMCTHEB (3a UCKIIOYCHUEM Kalus U xjopa). OqHako coaepkaHue KakIoro
W3 HAlJCHHBIX B COCTaBE MHUKPO3JIEMEHTOB HE MPEBBIIIACT NPEACIbHO JOMYCTUMBIX 3HAUYEHHH, pa3pelleH-
HBIX TipaBmwiamMu BO3 u TpeboBanmsamu ['ocymapctBerHon dapmakonen Pecrryonuku Kazaxcran s jiekap-
CTBEHHOT'O PACTUTEIBHOTO CHIPBS [25], YTO MO3BOJISIET PEKOMEHI0BATh KOMILIEKCHYIO TepepaboTKy Hal3eM-
HOM YacTH PEeBEHS TaTapcKOro 0e3 MpeaBapUTEIbHOTO Pa3aeIICHHS.

AHanu3 JaHHBIX XpoMaTorpaduyeckoi moaBMXHOCTH BemecTB 50%-HOro BOJHO-CITUPTOBOTO, TUOKCa-
HOBOTO U XJIOPOGOPMHOTO M3BIICUCHN PEBEHS TaTapCKOTO B CUCTeMax: A — H-OyTaHOJN — YKCyCHast KHCIIO-
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ta — Boja (40:12.5:29); b — 2%-Has ykcycHasi KHCIIOTa, IIPH IByMEPHOM XpomarorpadupoBaHuy Ha Iia-
cturax Silufol UV254 ¢ ucnons3oBanueM crenuduueckux mnposiButencit [27-29], mokasai, 4To JOMHHHU-
PYIOIIUM CTPYKTYPHBIM THIIOM aJTKAIOUJIHBIX META0OIHUTOB SIBISIOTCS CTEPOUIHBIC AKAIIOUIBI B PSAIY pac-
TUTENBHBIX TyOWIHHBIX BEIIECTB, MPEOOIaat0T TAHUHBI THPOIN3yEMOT0 THIIA Ha OCHOBE T'eKCaOoKCcHIU(e-
HOBO# KUCIOTHI. JIJIsi aHTpaXWHOHOB, KYMapWHOB U OKHCIICHHBIX (opM (rIaBOHOWIOB peBeHs TaTapcKoro
XapakTepHO MpeodiaiaHue TIUKO3UIUPOBAHHBIX (OPM, B TO BpeMs Kak JJIsl TPHUTEPIICHOWIOB H3y4aeMOro
BHJA TJIMKO3UIAVPOBAHHE MOJICKYJ OKa3aJoCh HeXapakTepHbIM. BoccTaHOBICHHBIC (OPMBI (IIABOHOUIOB
Rheum tataricum L. nmpencTaBieHbl IByMs. OCHOBHBIMH CTPYKTYPHBIMH THUIIAMH MOJIEKYJ — ToyM¢iaBaHa-
MU H TaJJIOWIbHBIMU dupamu (+)-KaTexuHa U (-)-3MUKaTeXHHA.

CBojHbIe JaHHBIE TT0 GPUTOXUMHUYECKOMY (KaYECTBEHHOMY U KOJUYECTBEHHOMY) OIIPEICICHUIO OCHOB-
HeIX Tpynn BAB cTebneii u nuctbeB Rheum tataricum L. B 3aBUCUMOCTH OT (a3 BereTanuu pacteHus (0yTo-
HHU3aIus, [IBETCHIE, II0IOHOIISHNE, TIOKOW) TIPUBEACHBI B Ta0mnax 3, 4.

Taonuma 3

DuToXUMHYECKHUI aHAIN3 0CHOBHBIX rpynn BAB creb.aeii peBenst TaTapckoro (%),
B 3aBHCHMOCTH 0T ¢a3bl Bereranmu, cpefHee u3 3-xX onpeaeJeHni

Kimace BAB Copepxanue ocHOBHbIX rpyni BAB, %
®daza Oyrormzanuu | ®aza nerenus | dasa mwiomonomenus | dasa mokos

AJKanou b 0.18 0.16 0.15 0.13
AMWHOKHCIIOTEI 4.26 3.93 3.68 3.42
AHTpaxuHOHBI 1.72 1.83 1.94 2.11
JlyOunbHbIe BelecTBa 20.82 21.14 21.30 21.75
Karexunsr 0.29 0.28 0.28 0.26
Kymapunst 1.14 0.96 0.91 0.83
Opranuyeckue KUCIOThI 0.38 0.41 0.42 0.44
TTonucaxapupt 2.03 1.88 1.81 1.69
TpurepneHouabt 3.82 3.91 3.97 4.08
Yrnerobl 4.16 4.39 4.52 4.73
DEHOTOKUCIIOTHI 1.31 1.26 1.23 1.14
D1aBoHOUIBI 2.49 2.32 2.27 2.20

Tabnuuma 4

DUTOXUMHYCCKHI aHAIN3 OCHOBHBIX rpynn BAB smmcteeB peBenst Tarapekoro (%),
B 3aBHCHMOCTH 0T (ha3bl BereTaluu, cpefHee U3 3-xX onpeaeeHHii

Knace BAB Copeprxanne ocHOBHBIX Tpymni BAB, %
®daza Oyrorm3aruu | Dasza neerenns | Pasza mrogoHomeHus | Pasa mokost

AJKanou e 0.24 0.22 0.21 0.19
AMHHOKHCIIOTHI 3.82 3.74 3.55 3.38
AHTpaxHUHOHEI 1.39 1.45 1.58 1.74
JlyOunpHbBIe BerecTBa 17.11 17.32 17.68 18.02
KatexuHsr 0.43 0.41 0.39 0.34
Kymapunst 0.98 0.93 0.87 0.75
OpranndecKkue KUCIOTHI 0.42 0.45 0.46 0.49
ITonucaxapuasl 1.70 1.63 1.55 1.42
TputeprieHOU B! 3.23 3.35 3.46 3.62
YrieBoapl 3.25 3.42 3.57 3.69
DEHOJTOKUCIOTHI 1.08 1.03 0.99 0.94
D1aBOHOU BT 2.01 1.88 1.76 1.63

U3 Tabmun 3 m 4 BuAHO, 4TO CTEONM W JIUCTBS PEBEHA TAaTAapCKOTO COAEP)KAT ONHU U TE XKe
JOMUHMpYIomue Kiaccel BAB, ogHako obmiee nx cogepskaHue B CTEONSX BBIIIE B CPABHEHUH C JIUCTHIMU:
amuHOKHCTIOT — 710 +0.44%, anTpaxunonoB — 1o +0.37%, nyOuiapHBIX BemiecTB — A0 +3.82%, KymMaprHOB
— 10 +0.16%, nomucaxapuaoB — no +0.33%, tpurepnenonnoB — 1o +0.59%, yrmesomgoB — mo +1.04%,
¢denomokucmor — g0 +0.24% u ¢umaBonoungoB — no +0.57%. HckimoyeHHe COCTaBISIOT aTKaTOUIBI
peBeHs, cofep KaHne KOTOPBIX BBIIIE B JUCThIX — A0 +0.06%, karexunsl — 1o +0.14% u opranndeckue
kucnotsl — 10 +0.05%.
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Kpome Toro, sSBHO mpocnexuBaeTcs OOINas TEHIEHIWS MOBBIIICHUS KOJIMYSCTBEHHOTO COICPIKAHUS
AQHTPaXWHOHOB, JYOWJIBHBIX BEIECTB, OPraHMYECKUX KHUCIOT, TPUTEPIICHOMJOB W YIJIEBOJOB B Ipollecce
pasButus pacteHust (daza OyroHmzaumd — (aza 1okos). OOpaTHYH TEHICHIMI0 — CHIDKCHHS
KOJIMYECTBEHHOTO cojiepkanusi BAB oT ¢asbl 1iBeTeHus 10 (a3bl MOKOS — MOXKHO OTMETHTB JJIS JIKAJIOUJIOB,
AMHUHOKHUCIIOT, KATEXWHOB, KYMapHUHOB, TIOJIMCAXapPH/IOB, (DEHOIOKHUCIIOT U (JIABOHOWIOB PEBEHS TATAPCKOTO.

TakuM 00pa3oM, BIIEPBBIC JJISI PEBEHS TATAPCKOTO, MPOU3PACTAIONIETO Ha TeppUTOpHH banxamickoro
paiioHa AJIMATHHCKOW OOJIACTH, ONPEACICHBI TTOKA3aTeNN TOOPOKAYECTBEHHOCTH, N3yYeH MUKPOJICMCHTHEIH
COCTaB PACTCHUS W MPOBEJICH CPABHUTEIBHBIN (DUTOXUMUYECKUI aHAIIU3 CO/ICpKaHusI OCHOBHBIX rpyri BAB
crebneld W IJUCThEB, B 3aBUCUMOCTH OT CTaJMU pa3BUTHS HM3Y4aeMOro BHJA. AHAIN3 TONYYSHHBIX
(UTOXMMHUYECKHX JIAHHBIX JIOKA3bIBAET MEPCIIEKTHBHOCTD MPOMBIINUICHHON 3arOTOBKH PEBEHS TAaTapCKOTO
B KQ4eCTBE CHIPbS JUTS TIONYYCHUS PACTUTEILHBIX JAyOuTeneil. BrISIBICHBI MEPCIIEKTUBHBIC CPOKH 3arOTOBKU
Rheum tataricum L. s CeleKTUBHOTO HM3BJICYCHUS MOTCHIMAILHO OHOJIOTHUYECKH AKTUBHBIX BEINECTB JUIS
noJydeHus: (puTompenapaToB Ha OCHOBE aHTPAXMHOHOB, JMYOWIHHBIX BEIIECTB W TPUTEPIICHOHIOB PEBEHSI
TaTapckoro. Hanbosee mepCreKTHBHOM SIBIISICTCS €r0 3ar0TOBKA B a3y MOKOsI, C HCITOJIb30BAHUEM B KAYECTBE
CBIpbsI cTeOMNel pacteHus. M3 Tol e vacTu peBeHS Tarapckoro B (pasy OyTOHU3AIMKM ¢ MaKCHMallbHBIM
BBIXOJIOM MOXKHO TOJNYYHTh (HTONpEapaThl KyMapHUHOBOH, MONMcaxapuiaHOW W (HIABOHOWJIHOW MPHUPOJIBL.
JlokazaHo TakXke, 4TO JUCThs Rheum tataricum L. MOTYT CIy)HUTh NIEPCIEKTUBHBIM MCTOYHUKOM ATKAJIOU]I-
HBIX W KaTEeXWHOBBIX (purompemnapaToB). Hauatel OOTaHWYECKHE WCCIENOBAHUS 10 COBPEMCHHOW OICHKE
CBIPBEBOM 0a3pl peBeHs Tatapckoro B HOxuoMm llpubanxambe (B pomwde p. WMmm). HameHeiiniee 60TaHUKO-
(buToxMMHYECKOe M3yUCHHE PeBeHs TaTapckoro u3 KOkuaoro [Ipubamxaniss mpoaomKaeTcs.

Hacmosiwas paboma svinonusinacey no npoexmy: 0939/I'®4 «Pecypchas xapakmepucmuka HeKomopbix
XO35UCMBEHHO-YEHHBIX pacmeHull (CoN00Ka, eapmana, pegeis) Ipudbarxawwvsay (2015-2017 22.).
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Onrycrik bankam MaHbIHBIH Rheum tataricum L. JKypri3uireH 00TAaHUKAJIBIK
JKOHe PUTOXMMMSIIBIK 3epTTeyiep

Maxkanaga Rheum tataricum L. Xa3akcTaHABIK TYpiHIH Xep YcTi OeiiriHe KemeHAl OOTaHHKABIK-
(UTOXMMHSIIBIK 3epTTeyJep HOTHKeNepi KelTipinreH. Anram peT Anmarsl 00JbIchkl bankain aymaHbIHBIH
ayMarblHIa TapajfaH Tarap payFallblHbIH cabakrapbl MEH KamblpakTapblHa (DUTOXUMUSIIBIK Tayaay
OTKI3I, 6CIMIIIK IIHKi3aTHIHBIH CAalaIbIK KOPCETKIII aHBIKTaJJbl, MAKPO- KOHE MUKPOIJIEMEHTTEP KYPaMbl
Oenrinenai. DnaBoHOMATI TIMKO3UATEP, KaTeXUHAEPIAIH d3upiepi, THIAPONIU3ACYIII WK 3aTTap,
MoJNMcaxapuaTep, aMUH KBIIIKBUIIAPbI, CTEPOMITH AlKaJOWATAp 3epTTelin OThpFaH TypAiH BB3 GacbiM
KOMITOHEHTTepi OOJIBIT TaObUIATHIHBI SKCIIEPUMEHTTIK TYpAe JoelIeH l. OCIMIAIKTepiH ocin-oHy (da3achHa
0ailaHbICTBl TaTap payFalIBIHBIH HETi3r1 TONTAPBIHBIH 0ACTalKbl )KOHE EKIHII MeTaOONUTTepiHiH CaHIbIK
MeJIIepiHiH aibpeiMacel aHbIKTanapl. OHTycTik Bankam manbmpmarer (Inme e3eHi aHFapbIHIArbl) Tatap
payFalIbIHBIH IMKi3aT KOPbIHA Ka3ipri 3aMaHFbl Oara 6epyre 6acTankpl JepeKkTep KeNTipiimi.

Kinm cosoep: Rheum tataricum L., OnTYycTik Bankam mansl, 00TaHHKAJIBIK 3€pTTEy, QUTOXUMHUSUIIBIK TaJay
OCIMIIKTIH eci-eHy (a3acsl.

N.G. Gemedzhieva, N.V. Kurbatova, R.A. Muzychkina, D.Yu. Korulkin

Botanical and phytochemical studies on Rheum tataricum L.
from Southern Balkhash

This article presents the results of comprehensive botanical and phytochemical studies of aboveground part of
Kazakh species Rheum tataricum L. The research on phytochemical analysis of the stems and leaves of
Rheum tataricum L. that grows on the territory of Balkhash district in Almaty region was caried out;
indicators of the quality of plant raw materials were identified; content of macro- and microelements was
established. The experimental results revealed that the dominant components of biologically active substances
of studied species are flavonoid glycosides, catechin esters, hydrolysable tannins, polysaccharides, amino ac-
ids, and steroid alkaloids. The research revealed a quantitative difference of biologically active substances of
primary and secondary metabolites in Rheum tataricum L. depending on the phase of its vegetation. The pri-
mary data of assessment of raw material base of Rheum tataricum L. in Southern Balkhash region (in the Ile
river valley) are provided.

Key words: Rheum tataricum L., Southern Balkhash region, botanical studies, phytochemical analysis, vege-
tative phase of a plant.
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To the question about trade of bobac in soviet and post-soviet periods

In the article information on main objectives of production of groundhog, kinds that was obtained equally
with a steppe marmot, and in places replaced production of a bobac with other species of groundhogs. Ac-
cording to the available data it is considered its number in various habitats, also distribution of a steppe
groundhog in territories of the former Soviet Union is considered taking into account anthropogenic action on
the places of the inhabiting of the steppe marmot for example: such as a pasture of cattle or virgin land devel-
opment. We are affect the theme of active trade of marmot, that is a major factor, leading it to the decline, be-
cause of what hunting for a steppe groundhog was forbidden several times during existence of the Soviet Un-
ion, and in some territories of population of a bobac disappear completely, despite the introduced restrictions
on trade. We draw conclusions about influence of trade on population of a baybak during the Soviet and Post-
Soviet periods in territories of his habitation, and the impact of the development of virgin lands and pasture of
large and small cattle.

Keywords: bobac, steppe marmot, trade, groundhog, bobac in the Soviet, bobac in the post — Soviet periods,
USSR, trade in the Kazakhstan, territory of trade, marmots hunting.

Relevance of the work is that, presently because of illiterate trade activity person and rough intervention
on territory of dwelling of kinds, there is a disappearance of various populations of animals. The purpose of
article is there is a report of information about the rational use of resources of steppe marmot, competent
trade case for the purpose of preservation of a look as one of the main components of steppe ecosystems of
Kazakhstan.

Bobac or steppe marmot (Marmota bobak Muller, 1776) — this large representative rodent of the squir-
rel family. Steppe marmot is most large gnawer submitted family, length of an adult individual makes 60
centimeters, and the weight before sleep can reach 10 kilograms. Bobac has dense body, short, but strong
legs with high claws, big flattened head, short neck and ears, tail is 12—15 centimeters in length, tip of tail
dark brown color. Wool has a predominantly sandy yellow color, upper color of head dark, muzzle has sandy
ginger shade. Hair tips are dark, because of it seems black rippling on the back. Moult passes in summer pe-
riod [1].

Steppe marmot is burrow rodent, they live in colonies. It dwells in steppe zones, prefers open space, for
the purpose of supervision over the territory and warning of family of approaching of predators. At danger, at
the expense of wool increases a tail in sizes, noise shrill shout and go to into burrow. On the thrown out earth
it stand it stands directly and almost motionlessly, controls the situation. It is a day species of rodents. Bobac
always is near the asylum and doesn't depart from it further 100—150 meters. Burrows are the system of diffi-
cult entrances and exits. In burrows there is a nest on the depth of 2 meters. Bobac before sleep cover the
bottom of the burrow with dry grass, in a burrow from 5 to 20 groundhogs are situated on a winter. Burrows
of the marmot are divided on summer and winter. In summer family feeds and is collected weight before the
hibernation, for the hibernation is used the wintering burrow, which on the whole comprises about 10 meters.
During the construction of burrow the steppe marmot ejects to the surface of approximately 10 cubometers
of the deep layers of ground. The earth which is taken out on a surface forms an observation deck or mar-
mot's burrow, which height can reach 50-100 cm, and length of 10 m. Usually, marmot's burrow on a back-
ground the steppe are sharply allocated in lighter color [2, 3]. The soil is rich with nitrogen, chlorides of po-
tassium and magnesium here. A vegetable cover is different from steppes, most frequently on marmot's bur-
row grows flora of the predominantly arid and salt localities. The microfauna of marmot's burrow differs
from other territory of the steppe. Waste products: excrement, urine, wool, epidermis and so on, promote
formation of a microrelief of the steppe [3, 4].

The family of a bobac consists of the only pair of adult individuals, which can reproduce on their terri-
tory — they are residents; leverets — young bobac which was born less than a year old, they are dependent
on the parents; lodgers — are the adult groundhogs who didn't enter puberty, they live in a general burrow to
the offensive of puberty, they live in a general burrow to the offensive of puberty, then leave on searches of
the couple and the family section, then they become groundhogs — migrants. The species, who didn't man-
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age to find the place after an exit from a parental nest, often come back. Accepts daughters — females of
steam of groundhogs — residents practically at once, and males — sons some time live next to a general bur-
row, feed on one family location, gradually coming nearer to the main burrow. The father of family after the
long sniffing around allows to the grownup young animal to go back into a burrow and overwinter in the
general nest. There are cases that the family accepts others steppe marmots [5].

The area of a bobac represents insignificant part of once extensive area, covering steppe zone Europe
and West Siberia from South Germany and Podoliya in the West to Irtysh coast in the east. To the middle of
20 centuries steppe marmot disappeared from the larger part of the represented territories as a result of the
anthropogenic action on the population [6].

On territory of the USSR this kind was saved longer, than in other European countries. However, in Eu-
ropean part of the USSR, the population of steppe marmot was similarly undermined. The downsizing pro-
cess could reach a critical point, if didn't impose a ban on trade. This help to a bobac leads to that the small
animal appears in the territories which are earlier not belonging to a place of its distribution.

Today the bobac can be met in the territory of the southern part of Chelyabinsk region, in the Kustanay
area, in North — Kazakhstan area in the Zhambylsky district, the border reaches to almost Irtysh in the east.
Meets also in 200 km from Pavlodar, the southern border passes the left bank river Nura (V.I. Kapitonov)
abundant in Akmolinsky area, it is observed in the Karaganda region and it is noticed near area of the Urals [7].

It is widespread unevenly meets on roadsides of roads, on the edges of the fields, singular on crops, be-
cause of vigorous activity of the person it was compelled to leave from places of plowing to hills and flood
gullies, not uncommon on territories of moderate pasture.

Steppe marmot a trade small animal of the flat territory of the former USSR. Trade of a groundhog this
traditional ancient occupation of the population in habitats of this kind. Ways of its getting changed and im-
proved in time.

1. Method with the use of «lure» — hunters use a fluffy tail of a dog, they rapidly revolve it, what
compels the curious of animal to accept a pose upright. at this moment the hunter stands up and quickly
shoots to an animal at the head, on purpose not to damage a skin.

2. Method of smoking out or outpouring by water of animals from burrows, two entrances remain
open: one for a smoke or infusing of water, the second as the only exit for an animal, where it is waited by
the hunter, other exits are blocked.

3. A method is application of burrow dogs, which expel a small animal on a surface where he is waited
by the hunter.

4. Method of shooting the animal, by the entrance to the burrow by car, motorcycle or horse.

5. Method of establishment of loops or traps near an entrance.

In the 70's the catching by traps was by the most widespread method of booty of bobac. Since the be-
ginning of the 90th years the preference was given to hunting from a carbine or a small-bore rifle, because
was considered as more sparing method in a difference from a trap where the marmots who aren't represent-
ing any interest for hunters, today there are no ideal ways of production of a groundhog, which will take into
account not only their economic efficiency, but also the sparing impact on trade population [8, 9].

Steady and rapid reduction of number and area of marmots in the USSR, analysed in different decades.
The main factor influencing this process, is a lack of organization of the use of resources of representatives
of this kind, which were exposed to broad development of their illegal trade and use of its production. The
second factor it becomes the ploughing of the earth, and other actions having an effect on a change in the
landscape [10].

The hunt for groundhogs practiced long since in all plain and mountainous areas of the USSR. Marmots
possess useful properties for a man. In traditional medicine fat, brown fat, bile are considered curative, meat
as the easily assimilable, and the skin is warm and easily imitated under other types of fur animals. Studies of
physicians he speaks about the fact that, the fat of marmot actually possesses a number of the useful proper-
ties. Fat of a groundhog is well emulsified, also we will combine with cosmetic raw materials. It has no irri-
tating factor and allergic influence, it is noted bactericidal properties, well promotes healing of wounds and
burns.

In different times, in different regions used all products, a difference was only in preferences. Today in
Mongolia actively practices the Tibetan medicine and a popular national traditional dishes are from ground-
hog. The Mongolian shepherds during the season on average consume about 110 marmots (Kolesnikov
Brandler, Badmaev, 2009) [11].
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According to «Malavskim» (2000) and Addis-Abebskim (2004) principles of the retention of the bio-
logical variety of the planet reasonable use of resources local population admits an important factor of steady
existence of the types relating to objects of hunting today. Therefore this studying is an actual task not only
for management of populations, but also for rational use of resources.

Trade fur-bearing animal, was active in the period of imperial Russia, but trade of a bobac gains inten-
sive development at the end of the 19th century. Skins, fat, liver, bile were always in demand at fairs. Be-
cause of active trade there was considerable reduction of population of marmot. With the offensive of the
First World War the active booty of marmot was slowed, that gave the chance of restoration of populations
in Kazakhstan, but on the European part of the USSR the groundhog couldn't be restored [11, 12].

After the First World War in greater part of countries there is an increase of demand on fur wares from
the hides of marmot, in this connection the price of furs increases. For example, for the skin of the Kazakh-
stan bobac gave to 3 dollars.

In 1920 the got groundhog was estimated at 3 million., that was the overpriced data, according to the
provided Table M.I. Koganov (Table 1), and in 1925 in a total cost of furs of a skin of groundhogs took the
12th place. Because of great demand and rapid growth of the prices again reviving population of groundhogs
was undermined and its growth sharply went down. So in 1920-1930 in Kazakhstan prohibition is entered on
this type of trade, in 1932 prohibition spreads to European part of the USSR. This prohibition entailed by the
sharp slump of acting products, so if in 1929 about 600 thousand skins of a groundhog were prepared, that in
1932 preparation made 141 thousand, and such jumps were observed several times [13].

In time the Second World War the booty of marmot begins to go down, so in a 40-50 years production
made no more than 200 thousand groundhog. In 1963 trade reaches almost 300 thousand, this connected with
increase in prices for fat groundhog, owing to what production of a marmots increase in Kazakhstan.

Since 1965 across all areas USSR demand for skins of groundhogs falls, because of low-quality trade
and drop in prices on furs.

Table 1
Preparations of skins of groundhogs in Asian part of the USSR, thousand (by M.I. Koganov, 1931)

Year
Areas 1924/25 1925/26 1926/27 1927/28 1928/29

Ural area 2,7 2,8 1,9 0,3 0,1

Western and Eastern Siberia 201,5 52,8 49,1 88,4 98,4
Buryat - Mongolian ASSR - - 5,4 0,9 10,5
The Kazakh ASSR 273,3 2723 2252 189,3 131,7
The Kirghiz ASSR 109,6 145,0 2105,7 209,8 1953
Uzbek ASSR (with Tajik ASSR) 32,1 25,9 17,3 21,4 10,5
In general 619,2 498.,8 514,6 509,8 446,5

Since 1920 Kazakh the Soviet Socialist Republic is one of the chief suppliers of curative fat and skins
of marmot. Preparation of hides made from 40 to 682 thousand a year. One hunter got to 500 groundhogs
during the season [14].

Trade is mainly conducted by predatory methods and mainly by an early spring, that doesn't give the
chance to new generation grow up, and to adult individuals to gather fat. Stocks of a groundhog are sharply
reduced and almost completely disappear in the Western Kazakhstan [14].

At the end of 19 and the beginning of 20 centuries Northern Kazakhstan was a place of intensive trade
of a steppe marmot. Sale was carried out at fairs in Akmolinsky and Turgaysky provinces (Table 2).
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Table 2
Data with Akmolinsky and Turgaysky province
Year
Area 1890 | 1891 | 1893 | 1894 | 1895 | 1897 | 1911
Thousand of skins
Akmolinsky province 150 | 150 | 185 [ 120 | 50 | 111 [ 65
Year
Turgaysky province 1906 | 1909 | 1910 | 1911 | 1912 | 1913 | 1914/15
Thousand of skins
200 | 200 | 924 [ 2209 | 372 | 13 | on05

From the beginning of World War I the number of a steppe groundhog in Kazakhstan starts being re-
stored. The price for skins increased in the twenties, which contributes to the resumption of trade, but be-
cause of strong trade, to 30th to the years the quantity of population falls quickly, that leads to delay of prep-
arations. So in 1925 277,3 thousand was prepared skins, that in 1931 a purveyance made 92,3 thousand skins
[15, 16].

The main part of skins arrived from Akmolinsky and Dzhetysuysky provinces, the number of a bobac
and in the Kostanay region was quickly reduced, in which the number of purveyances in 1925 made 34,4
thousand, in 1926 their number made 2510 pieces. In Semipalatinsk area it was observed the same sharp re-
duction of population, with further reduction of trade.

In this regard, in 1930 on the territory of Kazakhstan introduced a ban on cropping bobac, in certain re-
gions trade stopped much earlier, for illegal buying up of skins the penalty was imposed.

So, with closing of trade on a steppe groundhog, production of gray and red groundhogs actively starts
developing, and also Menzbir's groundhog [17, 18].

The restored population of a bobac again starts decreasing because of plowing of virgin lands, since
1954. During this period is observed the great demand on fat groundhog that leads to the restoration of the
uncontrolled hunting for them. On many areas the groundhog dies out or to become rare, active the fishery
continued until 1964. The size and distribution of skins of a groundhog in Kazakhstan from 1966 to 1976 is

presented to R.P. Zimina (Table 3).

Table 3
Preparations of skins of a groundhog in Kazakhstan from 1966 to 1976

| Areas | 1906y. | 1967y. | 1968y. | 1969y. | 1970y. | 1971y. |

1 2 3 4 5 6 7
Aktyubinsk 0,2 0,6 0,3 0,3 1,0 0,1
Alma-Ata 18,0 14,3 14,8 10,4 9,10 6,3
East Kazakhstan 11,3 10,8 - 6,8 7,7 12,4
Dzhambul - - - 0,4 8,5 0,3
Karaganda 15,1 23,9 17,7 19,5 17,2 27,1
Kokchetav 3,0 3,8 4,0 0,6 0,1 0,1
Kustanai 26,1 25,8 28,2 21,1 16,1 10,5
Pavlodar 2,9 1,6 - 1,3 0,9 1,0
North Kazakhstan* 36,7 1,3 1,3 - - -
Semipalatinsk 4,6 4.8 3,9 1,6 2,1 1,3
Turgay Not extracted 23,4
Tselinograd 23,8 39,4 - 41,2 38,9 28,2
Chimkent 1,5 0,6 0,7 0,5 0,4 0,4
Areas 1972 1973 1974 1975 1976 The marmot

species

Aktyubinsk - - 0,6 - 0,1 Bobac
Alma - Ata 4,7 7.5 8,1 6,7 7,1 Gray
East Kazakhstan 9,8 13,8 11,3 11,0 9,5 *
Dzhambul 0,2 - 0,1 - 0,1 Red
Karaganda 24.8 23,5 26,3 26,0 14,0 Gray
Kokchetav 0,6 2,6 4,6 4.8 3,6 Bobac
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1 2 3 4 5 6 7
Kustanai 13,4 11,2 11,8 8,5 8,3 *
Pavlodar 1,3 2,0 2,0 2,0 3,0 *
North Kazakhstan* - - - - - *
Semipalatinsk 2,0 1,4 1,8 1,2 0,9 Gray
Turgay - 6,0 3.8 4,8 - Bobac
Tselinograd 24,8 20,2 18,6 14,7 11,3 *
Chimkent 0,1 0,1 0,1 - 0,1 Red

¢ In North-Kazakhstan region of the marmot no. These years hunters from this area traded it in the Central Kazakh-
stan, and handed at the place of residence.

Also preparation of skins of a groundhog in Kazakhstan of that time is characterized by Bibikov's work
which it represents by years (Table 4).

Table 4
Preparations of skins of groundhogs in Kazakhstan according to Bibikov D. from 30 to 80

Year The number Year The number Year The number
1934 19,9 1952 26,7 1970 102,0
1935 31,1 1953 43,6 1971 111,1
1936 17,0 1954 41,0 1972 81,7
1937 15,6 1955 39,9 1973 87,7
1938 15,2 1956 42,0 1974 89,0
1939 13,4 1957 55,7 1975 79,7
1940 12,3 1958 60,8 1976 58,0
1941 8,0 1959 66,5 1977 69,92
1942 18,0 1960 90,8 1977 99,8
1943 16,7 1961 116,6 1977 71,7
1944 31,2 1962 118,6 1978 70,6
1945 36,4 1963 149,0 1979 68,1
1946 59,6 1964 166,7 1980 62,3
1947 31,0 1965 146,8 1981 42.8
1948 18,5 1966 113,2 1982 49,5
1949 16,3 1967 126,9 1983 62,9
1950 17,2 1968 70,9 1984 51,1
1951 16,9 1969 103,7 1985 70,5

In the 60th years I.G. Choubin estimated high quantity of groundhogs in the territory of the Central Ka-
zakhstan, the same data were confirmed by Sludsky, which spoke about big population of a bobac and in
other regions. In 1964 Kapitonov carried out the accounting of a bobac in the Central Kazakhstan, then the
was defined total quantity trade stock bobac, about 1.9 million. In the same year a hunt on marmot became
on a license, but it didn't make success in the organization of trade and in restoration of population of a
bobac. Licenses were granted taking into account production of last years, but not taking into account the
remained stocks, that was the wrong organization of hunting [19, 20].

In the 70th years the special accounting of groundhogs in territories of trade by qualified specialists
wasn't carried out. According to collected with fairs approximate trade in the eighties made about 97 thou-
sand from the territory of Kazakhstan [21].

Nowadays trade according to license coupons remained, but trade already does not have goals on the
booty bobac, which was earlier, a hunt purchased the tint of entertainment.

Getting permissions is possible in the territorial inspections of every area of our country. In Kazakhstan
opening of a season of hunting for a groundhog begins since June 15 and proceeds to their bedding in hiber-
nation. The territory of carrying out trade considerably decreased in comparison with that, what is practically
in all Kazakhstan hunting was conducted actively [22].

Today the group of hunters during the season can get to 600 groundhogs, on their words the all obtained
quickly comes true, as has a great demand among local population [23].
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Conclusions

Bobac — one of the main fur-bearing animals occupied the leading positions in the period of the Soviet
Union. The groundhog possesses curative fat, easy and well assimilable meat, and warm skin because of
what was and is object of hunting.

During the USSR bobac is exposed to the uncontrolled commercial hunting, that leads population into
decline, prohibition is entered on their hunt almost of 20. In 50e years because of the begun virgin soil and
the early hunting the population of marmots begins to be reduced.

Bobac is compelled to leave from the territories on which are once they lived. The prices of skins and
fat considerably decrease, trade loses the relevance.

One of the main suppliers of products of a steppe groundhog was always Kazakhstan. Trade was en-
tered practically everywhere, participated in it local population. Unfortunately, during development of virgin
steppes the area of a ground of a groundhog it was sharply reduced, and from the remained large and earlier
continuous massifs, many as a result of plowing of lands were shattered into small «islands», and for some
reasons lost trade value, though the groundhog there in many places is and even quite often has considerable
population density.

Now trade places were remained in some districts in Akmola, Karaganda and the Pavlodar regions. And
hunters suitable responsibly to the your job remained a little, trade on a groundhog took rather a form of am-
ateur hunting, without the huntsman in trade territories, without competent catching and with the subsequent
leaving of carcasses on a place. With such unfair hunters has to be conducted tussle (deprivation of hunting
licenses, overlaying of penalties).

Bobac is an important component of a steppe ecosystem, having the strongest impact on formation of a
microtopography of plain territories. It is important to organize competent trade, in order to the population of
the steppe marmot of that preserving in the large number in the territory of Kazakhstan, again didn't fall into
decay.
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N.B. I'puropsesa, B.C. AGykeHOBa

KeHecTik 'koHe MOCTKeHeCTiK Ke3eHaepinaeri 0aiidak
ayJiay MaceJieci Typajbl

Ocsl TYpIIH ayiay MakcaTTapbl, Jaja Cyblp ayylaybIMEeH Karap, 0acka aHIapIblH TYPJEpiH aynaybl, al Kei
xepnepae Oaitbak aymayel 0acka Cyblp TYpJiepiMeH aybICTBIPY Typassl Manimer kenripinreH. Komma Gap
onebuerrep OOHBIHIIA, op TYPJi MEKSHAEHTIH jKepiiepAe OCHl TYPAIH CAaHBIH KAapacTHIPHIN, COHBIMEH KaTap
0aiibaKTHIH MEKEHACHTIH OpBIHIAPFa aHTPOIIOTEHIIIK dCEpiH ecKepe OTHIPHIN, OypeIHFbI Kenec OnarbpHIarsl
ayMakxTa Jaja CybIp/IbIH Tapaaybl KapacThIPbLIIbI, MBICAJII, MaJl KAl HEMECe ThIH )KOHE ThIHAMFaH Kepiepi
Wrepy, aHTPOINOTEHAIK acepigep cusKTHL CybIpiasl OenceHmi TYpHae ayldaHybl — OJ TYPAIH KypAbIMFa
oKeneTiH Heri3ri ¢axropsl, keitin Kenec OnarbIHbIH KypbUIFaHHAaH Oepi OipHele peT fajia CybIpIblH ayaayFa
THIBIM cajblHFaH. EHri3iIeTiH IIeKTeysiepre KapamacraH, Keil0ip aymakrapaa 0Oailbak MOMyJSIIUSHBIH
TOJIBIK JKOMBIIFaHbl OaiiKanabl. ABTOpJIapFa KEHECTIK »OHE MOCTKEHECTIK Ke3eHIeple Cybp MEHKEHICHTIH
ayMmakrap/ia Ochl TYPAIH KOCIMIIITIri, THIH JKOHE ThIHAFaH >KepiepAi urepy ocepi, ipi »oHe ycak Mmai
TYPJIEPiHiH XKal0 BIKITAIBI TYpajbl KOPBITHIHABI )KacayFa MYMKIHAIK Oep/i.

Kinm cesdep: Gaiibak nama CybIpbl, ayllay, KEHECTIK Ke3eHmeri 0aibak, IOCTKEHECTiK Ke3eHIeri Gaibak
cyblp, KCPO, Ka3akcrannarel ag aynaysl, ayjaay ayMarbl, Cyblp ayJaHybl.

N.B. I'puropsera, B.C. AGykeHoBa

K Bonpocy o npombicie 0aiidaka B COBeTCKHUI
U MOCTCOBETCKUM MEePHOIAbI

B crarse maHbI cBefieHMsT 00 OCHOBHBIX LIEJSIX JIOOBIYH 3BEPHbKA, O BUAAX, KOTOPHIE TOOBIBAINCH HApaBHE CO
CTEIHBIM CYPKOM, a MECTaMH 3aMeHsIIN JOObITy Oaiibaka IpyruMu BHOaMu cypkoB. PaccMorpena ero umc-
JIGHHOCTb B PA3JIMYHBIX MECTaX OOUTAHMA, TAKXKE YUYTCHO PACIPOCTPAHEHHE CTEITHOTO CypKa Ha TEPPUTOPHH
obBiIero Coserckoro Coro3a ¢ yu4eToM aHTPOIIOI€HHOTO BO3/EHCTBUS Ha MecTa oOuTaHus Oaiibaka, Hampu-
Mep, BbIIIaca CKOTA MJIM OCBOCHUS LIEINHHBIX 3eMellb. 3aTPOHYTa TeMa aKTHBHOT'O MEPEeNpoMBICiIa CypKa, YTO
SIBJISITCS. OCHOBHBIM ()aKTOPOM, HPUBOASILIM €0 HOITYJIALHMIO B YIIaJI0K, H3-32 YEro 0XOTa Ha CTEIHOrO Cyp-
Ka 3alpelainach HeCKOJIbKO pa3 3a Bpems cyuiectBoBanus Coserckoro Coroza. OTMEYEHO, YTO Ha HEKOTO-
PBIX TEPPHUTOPUSX MOMyIsuu Oaifbaka McUe3aloT MONHOCTHIO, HECMOTPSI HA BBOJUMBIC OTPAHHYEHHS IO
npoMsIcity. Clientanbl BBIBOABI O BIIMSTHAY IIPOMBICIIA Ha MOMYISIIMIO Oaifbaka B COBETCKHII M IIOCTCOBETCKHIA
TIepHO/BI HA TEPPUTOPHSX €0 OOUTAHMS, O BO3JEHCTBIM HA JAHHBIA BHUI OCBOCHUS IEIMHHBEIX 3€MeJb, BEI-
raca KpyIHOTO M MEJIKOTO CKOTa.

Kniouesvie cnosa: 6aiibak, CTeHON CypoK, MpoMbicen, Oaifdak B COBETCKUH mepHoA, 0aifbak B MOCTCOBET-
ckuii nepuo, cypok, CCCP, mpomsicen B Kazaxcrane, TeppuTopHs IPOMBICIIA, 0XOTA HA CypKa.
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Jlopiitik Mus TypJiepi TYKbIMAApPbIHbIH OHIIIITITiHE
reTepoayKCHHHIH dcepi

Mus (Glycyrrhisa L.) — Oypmaxrap (Fabaceae Lindl.) TykeIMmacklHa jkaTaThIH epTelieH OeNTimi Aopilik
eciMmaikrep iy Oipi. [lIukizarer ipi Kenemie MEIUIIMHA OHJIPICIHE XKOHE IKCIOPTKA JAalbIHIATATHIH OaFaibl
JOpiiK-TeXHUKANBIK ociMIik Mus (Glycyrrhisa L.) TysICBIHBIH TYpaepi: Ke3bu1 Must (Glycyrrhisa glabra L.)
sxoHe opan musicel (Glycyrrhisa uralensis Fisch.). Byn Typuepnid Iopimik KYHABUIBIFBI TaMbIPBIHIAFBI
OuonorusnblK  OeniceHAl 3arTapra OaillaHBICTBI: TIIMLUPPH3UH KBIMIKBUIBL, (DIABOHOMATAp, TIIIIOKO3a,
caxaposa, Kpaxmaa. TaOufy ajkanrapJarbl MHs JalbIHAAY OKYMbICTapblHa OalJIaHBICTBI  eJiMi3
aJIKaNTapblHAA MU KOPBI JKbULIAH JKbUIFa aszatofa. TaOuraTTa MHs Kell Xar[aiija TeK BEreTaTUBTIK
TOCUTMEH FaHa KeOeiell, TYKBIMBIHAH OHIN-6Cyi ©T¢ CHUpeK Ke3jecemi. TaOWFaTTarbl KHi Ke3/IECETiH
KaIBINITACKaH, OPHBIKTHI KayBIMIACTHIKTaFbl MHSI BETETATUBTIK OJICHEH FaHa OCIN-eHiNn KeOeiesni.
TyxpIMbIHAH KeOeto Oy kepiepae MynaeM Oosmaiiabl. COHIOBIKTaHIA JerpajalyisFa YIIBIparaH MU
QIIKaNTapblH KAJIIBIHA KEJTIPy, TYPIAEPIiH KONBUTYBIHBIH CaKTaHy YIIiH MHSHBI TYKBIMBIHAH OCIpill KoOeHTy
KaXKeT, coi cebenti Mus Typiepi TYKbIMAAPBIHBIH OHTILITIMH apTThIPYy MAaKCaTbIHAQ, XKANaH XKOHE opal
MHSICBI TYKBIMAPBIHBIH OHTIIITIr aHbIKTaABL. By Typaepain tykeivaapst 2015 sxbutel OxTyCTiK Bankanr
Ine e3eHiHiH jKarajgayblHaH >KMHAIFAH, TYKbIM OHTIIUTITIH aHBIKTayqa OHOpETTErill reTepoayKCHHHIH ap
TYpJi KOHIEHTPALMSACHIMEH OHJENIN >KoHe OaKpUlay BapHAHTTAphIMEH KaTap ecipinai. Op BapHaHTTap
OOMBIHIIA TYKBIM OHTIIITIIT CaJBICTHIPBUIBIN TANJAy >Kacajibl. AJIBIHFAH HOTIDKETe HETi3Jielie OTBIPHII,
reTepOayKCHHHIH TYKBIM OHTIIITITiHE OH 9Cep €TKEH OHTaMIbl KOHIEHTpAIUsChIHA Oara Gepii.

Kinm co30ep: mus, Glycyrhiza glabra L., G.uralensis Fisch., xopsl, 6uoperrerim, rerepoaykcut, OHTYCTIK
Bankam, [ne e3eHi, TYKbIM, TYKbIM OHTIIITITI.

Fabaceae Lindl. TyKpIMIachIHA JKaTaThIH IIHKI3aThI 1pi KOJIEME MEIUIIMHA OHIIPICIHE )KOHE DKCIIOPTKA
JaibIHaANATBIH Oarajbl AOPUTIK-TEeXHUKAIBIK ociMIiK Must (Glycyrrhisa L.) TybICBIHBIH TYpiepi: KbI3bUI MUS
(Glycyrrhisa glabra L.) xone opan musicel (Glycyrrhisa uralensis Fisch.) Gonbin TaObiiamel. MUsHBIH
KYHJIBUTBIFBI OHBIH TaMBIPBIHJIA KE3IECETIH MIMIMPU3UH KhIKBUIBIHA (23 %-Fa aciiin) OaitnaHbICcThl. OChI
KBIIIKBI KYPBICYFa, ajIEprusra, KaTepil iCIKKe Kapchl KOJJIAHBLIATHIH JOpiLIep KypaMblHa eHemi. Mus
IIVKI3aThIH JOPi-T0PMEK OHEPKICIOiHeH 0acka KOHAMTEp, TEMEKi OHIMJEpIH IIbIFapy, ChIpa kacay T.0.
OHEPKOCIT cayajapbIHaa mainaiasansl [1].

Anam3aT MUSHBIH TaMBIPbIH €pTecH naiinaiana oiireH, oceinad 2300 xbu1 OypeiH aTakThl eodpact
©31HIH OCIMAIKTEpi 3epTTey eHOeriHae MUSHBI «CKU( medi», «ckud Tamblpel» aen atarad. (Peodpacr,
1951), imki aypymnapasl emaeyre O0y-Onu uoH Cuna (1956) naiinananrad. MusHbIH TaMbIpbl 20-1aH actam
OHEPKOCII TYpiHE KOJIaHbLICa, ai cabarbl oTe OaFajabl MaliFa a3bIK, KYPaMBIHIAFbl aKybl3 OCH IPOTEHH
JKOHBIIIKAMEH CallbICThIpFaHga 1,5-2 ece a3, Oipak MainpuibiFbl 1,5-2 ece kem. (Jlapun, 1956). Tamak
OHEpKaCiOiHIe MHSAHBIH TaMBIPBl TOTTUIINIMEH, SFHHM, KYpaMBIHIAFbl TIHOUPU3UHHIE (TIHOUPUH
KBIIKBUIBIHIAAFbl KA, KalblUHA Ty34apbl) OOJMYbIMEH JKOHE KOOIKeHeTiH (camoHuHAEp OoJabl)
epekimeneneii. MUSHBIH TaMBIPBIH TYpJl TycTi MeTtammyprusiga (MakapoBa, Muxaiiinosa, 1966), ept
cenpiprimrepne (Bpranos,1975), an kanfan KaJaAbIKTapblH MaJIFa a3blK, 005y, XKINTep, TaFrbl 0acKa KYpbLIbIC
Marepuanmap petinae konmaHamel (MBano, KopuebokoBa T.6., 1956). Cabarel 0Oacka ImemnTeciH
eCIMIIKTEepMEH Koca cypiieM cainyra eTe mavmanel (Myramuuckas, Jlapua T1.6., 1951; Muxees, 1959;
Ixymanazapos, 1961; Xynaitbeprenos, Uykanos, 1966) [2]. Kazakcranma mMusi Typanbl TOJNBIK akmapaT
N.0. Jlapuna, H.W. PyOuoBanbsiH eHOekrepinnme >xazpuiasl [3]. 1935 xeuigan Oacran M.A. MypaBbes,
cogmait-ak B.I1. MuxaitmoBa, O.Y. Jlymma, 3.b. Xynma#6eprenos, A.M. Hcambaes, 2.B. Kyzpmum,
Bb.H. CypambaeB katapibl FaasIMIap KONTETeH FRUIBIME dKcnenunusuiapaa 6omerm 1970 k. Kazakcranmars
ipi e3engep: Opaun, Coipaapus, e, Epric, Uy, Kaparan anrapnapbiHaarsl koHe jKEKEIereH 00JIbICTapAarbl
batreic Kazakcran (Opair), Kerseutopaa, OrrycTik Kazakcran, Cemeit, [1aBinomap, AMaThel 00IBICTAPBIHIAFBI
ipi Keyemueri KOpbIH aHbIKTaraH. OChbl Ke3€HAE KYpPFaK MEsI TaMBIPBIHBIH KOPBI skaumbl 50,2 MBIH Ta
aymanma 175,2 merH toHHaHbl Kypaabl [2]. Conrbel xbiimapbl, 1991 x. KCPO sigpiparaHHaH KeiiH,
Kazakcran aymarpiHIa MHS KOPBIH HAKTBl aHBIKTAY JKYMBICTAphl JKYPTi3iii, 3epTTey HOTHXKECI
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KOPCETKCH/IeH, KeHecTik ke3eHaeri 20 Kbl OOWBbIHIA HETi3iHeH aymaHbl 32,5 MbIH ra xepacH 78,1 MbIH
TOHHAFa JICHiH KpICKapFaH. byl yaemeni mapyanbuiblK KbI3MeT Ke3eHIMEeH OaiTaHbICTHI €111, COHBIMEH KaTap
OCBHI yaKbITTa MHS JaibIHAAY KYMBICTaphl KapKBIHIBI TYPHE PETCi3 IKacCalbIHIBI, OHBI €1 IMIHIe OHMETI,
AKCHOPTKA Xibepim oTeIpAbl. OCHI XKBULAAPBl TeK OMYAAapHAHBIH KaranayblHaH 10—12 MbBIH TOHHA Kyprak
MHS TaMbIphl JKuHaIFaH. Musra geren cypanbic KCPO biapiparanHad KeifliH Oipa3 b1 OoCeHAereHMEH
2010 >xpUIHAaH DKCIOPTKA INBIFAPY YPIIC aJFfaHHAH OacTam, peTci3 MHs OHICY cajfapblHAH MHUS KOpPBI
alTapnbIKTail azaiiraH [4].

Anmatbel o0meickl bankamr ayganel e e3¢HI MaHBIHAAFBI aJKANTapAarbl MHUS TaMBIPBIH JaibIHIAY
JKYMBICTApBI JKYPTi3inyiHe OaWaHBICTBI TONBIpaK KabaTel 35-40 cM TEepeHIIKTE >KBIPTBHUIBII, >XEPacThl
6emirinin 80 %-bl >KMHANBIN aJbIHFaH, XepacTsl OemiriHiH eH a3 mereHae 25-30 % xanran. Ilwukizar
nMaibIHAay HeMece Oackamail »arjaiia TambIpbl Ka3bUIbIT aJbIHFAH 00Jica, TaMBIPABIH TIPUIUITiH caKTay
YIIIH OJ ajKamThl dyelli Cyaphlll, COJaH COH TOMbIpakmeH xaly kepek. llalimamaHeiiraH MaccUBTEpre
KalTaJlall MUKi3aT JalbIHAaY )KYMBICTAphI KYPri3iIeTiH KarFmaima 5—6 KpIIIBIK «IeMaIbICTaH» KeiiH FaHa
JailbIHaaY KYMBICTapBIH KYPrizy KaxeT [5]. Jecene, naiipinaay >kxyMmbIcTapbl OapbIChIHIA Oy epekenepIiy
IYPBIC OPBIHIAIMAYBl CANJapbIHAH TaOUFATTarbl MU KOPBI KbUI OTKCH CaiiblH a3aroja. byran Mbicai
periane, 1980 x. A.W.McambaeB momimeti Ooiibiamia, lime e3eHi OOWBIHIAFBI MHS MAacCHUBIHEH 7-€yi
TabburaH: AKkel, 6-6ansikmyHkTi, Kexkuzae, bepidaes, Tomap, XXentopaurs! xone Ine maccusrepi. XKanmst
aynansl 10480,0 rexrap, oHbIH imriHae Mus 2644,0 rekrapibl KAMTHIT KaThIP.

2015 k. Ime e3eHi »karajayplHaH MHSHBIH 9 MaccuBl TaOBUINBI, oJyiap: AKKeJ, 6-0aibIKIyHKTI,
Kexxune, bakanac, bostyner, Kapaken, Apanrebe, Kenropanrsl, Tomap maccustepi. XKanmsr aygausr 3995,0
TeKTap, OHBIH imiHeH musa 12174 rekrap alkanTbl KAMTHIN KaTblp. e e3eHi jkarajayblHAAFbl MUSHBIH
Tapaiy AeHreii ooiprama 289 M omikTikTeH (bakanac) 500 M (Akken) neHreit OOHBIHIIIA TaparaH.

1980 x. MomimMeTTi Ka3ipri Konma 6ap MOIIMETTepMEH CaIbICThIpa Kein Tycinrenimis, 1980-2015 xox.
neiiin 35 kbl apanbiFbiHaa e e3eHi xaranayblHOarsl MU KOPBI 2 ecefieH KoOipek azaiifaH, COraH ColKec
JAfBIHAAATRIH MUSI TAMBIPBIHBIH IITUKi3aT KOphIZA 2 ecere KeMireH [5].

Taburarra MU KeIl ’KaFaaiia BETETAaTHUBTIK TOCUIMEH FaHa KeOeienmi, TYKHIMBIHAH OHIIM-6Cyl oTe
CUPEK, MUSIHBIH TYKBIMBIHAH OHIM-6CYi Typajbl CIIKaHaal oJcOueTTe MOIIMET JKOK, COJ ceOenTi OChIHIai
3epTTCY IKYMBICTAPBIH KOJFa allbIHFaH. [a0WFaTTaFbl JKWi KE3JECETIH KAIBINTACKAH, OPHBIKTHI
accormanusuiapa Musi TeK BETETATHUBTIK OMICIICH FaHa KkeOekeni. TyKbIMBIHAH KeOe€io OV skepiepie
MysaeM 6oaMaiapl, 3epTTey HOTHKEC HET131HAe MbIHAIai KOPBITBIH/IBIFA KEITEH, KbI3bII MUASHBIH TYPaKTHI
accoIMaIMsIaphIHIa OJap TEK KaHa BETeTATUBTIK TOCUIMEH KeOele i, aja oap/IblH TYKBIMBIHAH KO0CH1 TeK
©3¢H JKaWBUIBIMIApBIHIA Cy TachIFAaHHAH KeHiHT1 KyM, ca3 yHiggurepinae raHa Oonagsl. JKana
KaWBUTBIMAAP/IBIH YCTIH 9p TYPIi MIONTEPAiH TONBIK Ka0ybl S-KbUTBI askranaabl. JKaHa sKalbUIBIMAAPIBIH
YCTIH TOJBIK ’KaOBUTYBI 5 KBUIBI asKTalabl. O3¢H KalbLUIBIMAAPBIHIA OCBIHAN Mep3iM iIIiHIe TYKBIMMEH
KeIen KeOeIiH HOTIKECiHIe MUSHBIH ayMarbl 100 /M skeTeTiHAeH Killi ieHo3/1aphl makaa 00aapl, oaap
Oiprimen Tamblp cabaKTapblHAaH KOOCIOMIH HOTIKECIHAE YJIKEH acCOIMaIlisUIapAblH KeOcioiHe Heri3
Oomanpl. EH anmeiMeH, *KalbUTBIMAAFGl KaHATaH Taiaa OoFaH KYMIAPABIH YCTIHIE aFall oCIMAIKTEpiHIH
eCKiHzepi xkabaJIbl, OJIap/IbIH apa-apachlHa alllbIK XKepiep/e KallaH MUSHBIH Killli [IEHO3aphl OPHAJIACAIbI.
MyHaH Ke#iH Oy Kimni IIeHO3ap MESIHBIH JKOJOTHSIBIK WKEMJUIITiHE OailTaHBICTHI JKOHE BETETATHUBTIK
YKOJIMEH KeIell KoOCIoiH HOTIKECIH e YIIKSH allKarTapra Tapaiasl [6].

MusaeiH 100 MBIH TOHHaJaH actaM TaOWFHM KOPBI aHBIKTaJFaH, Oipak OCHI JKEepJIep/i IIapyalrblIbIK
MaKcaTKa Urepy HOTHIKECIHE OJapblH KOpJiaphl alTapibIKTail e3repicke yiibiparad. COHBIMEH KaTap €3¢H
aNKamnTapelHaa JOHMI-IaKbUI, Oay-O0akmia eHIMAEpiH eryre OailTaHBICTBI JKEpHiH KahTa almgarybl, Maj
KANBUIBIM JKOHE KAKbIH KbUINAPIAFbl MUS TaMBIPBIHBIH JKCIOPTKA KOMTEI IIBIFAPbUIYBIHAH MUSHBIH
Taburu Kopel azaiifaH. Con cebenTi Mus TYpJiepiH KajlblHa KENTipy >KOHE OHBI TYKbIMBIHAH KOOCHTY
YKOJIAAPBIH KapacThIPy KaKeT.

MusiHBIH TaOUFH TOMYJNHSIFSICEIH CaKTall KalyablH OipmeH Oip >KOJIBI — >KEPCIHIIPY JKOHE MUSHBI
MOJIeHH ecipy. MUSHBI ’KepCciHAipy OaFbITBIHAAFBI alFalliKbl 3epTTeyiep 1959—1962 xok. opan KoHe KOpKbIH
MHUSUTAPBIHBIH, JKa0aibl TYPJIEPIHIH TaMBIPIAPBIH TYPJIi TEPEHTIKTE Kazy apKbUTBl >kacainblHIbl [7]. Oman
KeWiHI1 yKcac 3epTTeyjiep opall KOHE JKalaH MUSJIapblH lne Anataybl MaHBIHAAFBl Taylbl aiMakTa
TYKbIMBIHAH KOOGHTY >KYMBICTaphl Kypri3inren OonateiH [8]. Fabaceae Lindl. Typnepi TyKeiMaapbiHaa
HETi31HEeH TYKBIMAAPBIHBIH (PU3UKAJBIK THIHBIITHIFBI JKOFApHI, aJl Cy CiHIPY JKbUIAaMABIFBL, KEPICiHILE, TOMEH
oomem kenemi [9]. Ocwiran OaitmanpicTel MuUst (Glycyrrhisa L.) TybICHIHBIH TYpPJIEPiH TYKBIMBIHAH ©CIpill
KeOeHTy OipinaMa KUBIHIBIK TYIbIPAIbL.
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Anmatbl OOTaHWKAJBIK OAaFbIHIAFbl JOPUTIK OCIMAIKTEPAIH KOJUICKIUSUIBIK JKEPTEIIMIHIC IIaFbiH
ana"kainapaa MusHeIH 4 Typi: Glycyrrhiza korshinskyi, G. ecinata, G. glabra, G. uralensis ChIHaK peTiHIE
OCIPUITIIT KeTe/Ii.

G. glabra 1958 x. Oactanm momeHH Typi nie ecipine Oactanel. Ine sxone Celpaapusi aHrapiiapblHaH
OKEJIIHTeH 3aMaHayH XEPCIHAIPY MOMyIAIUICHIHBIH TYKBIM yarirepi 1988—1989 sxok. 6acram KambmTacyza,
TYKBIMBIH €KKEH J¢ 3-)KBbUIIaH OacTam TYPaKThl TYIACHIII jKoHE KOKTEeMT1 €Ty THIMAI OOJBIT TaObLTAIbI,
TYpaKkThl TYJIACHAlI Jece ne, KbUI CailblH TYKbIM Oepmeiini. TyKbIMHBIH opTama caiMarel — 4,4 T,
OHJICIIMETeH TYKBIMJIAP/IBIH 3epTXaHaNbIK oHTimTiri — 30 %-Fa neiiiH, ckapudukanusiianFal TYKbIMIap/a
— 96 %, ecy KyaTThUIBIFBI CKapU(PHUKAIMUIAHFaH TYKpIMIApa eTe >KOFapbl. MoZieHH eCipiiTreH jKaFaaijarbl
eMip CYpy Y3aKThIFEI — 20 JKBUT, €H JKOFaphl OHIMAUTIT 6—9 XKBUTIBIK Ke31, 0J1aH KEHIHT1 )KbUIAAPHI TYIICYI,
xemic Oepyi alTapibIKTal a3asibl.

G. uralensis 1961 x. 6actan MomeHH TYpAe ecipiie O6acramsl. e sxone Iy e3enaepi aHFapiapbIiHaH
OKEJIIHTeH 3aMaHayH KEePCIHIIPY MOMYIISAIUACHHBIH TYKBIM yirimipi 1988—1989 »xox. 6bacTan KamemTacyna,
JKEKEe KOIIeTTep SKiHII XKBbUIABIH COHBIH/IA TYJICH, 3-KBUTBI TOJBIK XKETUITeH TYKbIM Oepeni. ['ynneyi xoHe
XKEMICTeHy1 KbUI caiiblH e3repil, TYKbIM Oepyl TypakTel emec. TykepiM canmarsel 4,1 gen 11,9 r neifin,
opTaima caiMarel — 8,6 T. OHAenMereH TYKsIMAApAbIH 3epTxaHanslK eHrimTiri 0-30 %-ra geitin esrepimn
OTHIpazbl, cKapupuKanusiaanran TykbiMpapaa — 20-80 %-ra peiiH, ckapuduKanusuiaHFaH TYKbIMAapIa
eCy KyaTTBUIBIFBI >KOFapel emec — 11-48 % apanbiFbiHOa e3repinm OTbIpaabl. MoneHH ecipiireH
JKaFIalIarel OMip CYPY Y3aKThIFBI — 25 5KblT [5].

Boranukamblk OakTarsl MOPUTIK ©CIMIIKTEPMiH KOJUICKITHSIIBIK JKEp TENIMIHAET] aTtajaFaH €Ki Typi
MOJICHU ©CIpyIiH KOIDKBUIABIK 3epTTeyJliepiHe CYHEeHCEeK, MUSHBI TYKbIMBIHAH ©cipilml KeOeHTy omi e Kemn
3eprreyni taman etemi. Con makcarra 013 OHOPETTETIN TeTePOAYKIIMHHIH 9p TYPJIi KOHIEHTPAIMSICHIMECH
OHJICTITCH MUl TYKBIMIAPBIHHBIH 3epTXaHAIBIK OHTIIITITIHE TOKIPUOE XKYPTi3diK.

Biznin 3epTTey KYMBICBIMBI3AAarbl MUS TYKbIMIapbl OHTYCTIK banmkamran xuHanas, OHTYyCcTiK Bamkar
Anmatel OONBICBIHBIH bankamn aynaHBIHBIH TEPPUTOPHACHIHA Kipedi, AJMAaThl OOJBICHIHBIH COJITYCTIK
OeliriH ambIn kaThlp xkoHe Kaparanmel oOnbICHIHBIH 1lleT aymansiMeH mekTecesi, MbBIFpICEl — Kaparai,
Kekcymen, an oHTyCTiri — AnmMatbl oOnbICEIHBIH JKaMmObLT skoHE Inme aymannmapeiMeH, OaTbichl JKamObLT
o0xpiceiHbIH, Kopnaii xone llly aymanmapeiMeH miekapanacanbl. Must TYKBIMAAphl KUHAIFAH ayJaHHBIH
KoopauHaTacsl — N=44°77,357, E=076°315,27, H= 384 m.

I'erepoaykcun — JxoFapbl (DU3HOJIOTUSIBIK OCJICEHIUNKKE HEe XUMUSUIBIK 3aT, ©CIMIIKTIH ©cy
MPOLIECiH/Ie KaJbINTaCKaH KCH TapaFaH ayKCHH TOITapbIHBIH Oipi (6Cy TOPMOHEI e aTanajbl). AJFall per
1934 k. caHpIpayKyIakTapaaH TaObUTFaH. [ eTepoaykCWH OYTaKIIaJapAblH JKOHE JKEMIC KOIIeTTepiHiH
TaMBIPJIaHYBIH TE3AETy YIIIH KOJAaHBUIAAbI, TeTePOAYKCHHMEH OHACITEeH OCIMIIKTEP/AE TaMBIPIABIH KOHE
KANBIPAKTAPBIHBIH ~ JKBUIIAM  JaMybl OalikanfraH. JKakcel JaMblFaH OpPKEH MEH  JKallbIpakTap
aybUIIIAPYaNIbLUIBIFE JAKbLUIIAPBIHBIH OHIMIUTITIH, 6CIMIIKTEPIH OMIpIICHIITiH apTThIpyFa kemektecei [10].

3epTTey KYMBICHIHBIH MAaKCaThl: TEXHHUKAIBIK JKOHE MOPUTIK OCIMIIK MU TYpJepl TYKBIMIAPBIHBIH
OMOPETTETIII TETEPOAYKCHUHHIH 9p TYPIi KOHIICHTPAUACHIHAAFBI TYKBIM OHTIIITITIH aHBIKTAY.

3epmmey obvexminepi scone adicmepi

3eprrey obOwekrimepi: 2015 KpUTHBIH KBIpKYHeKk adbiHma OHTYCTiK bamkamTeiH [ne e3eHi MaHBIHAH
OyTabl, KOIDKBUIIBIK IMIONTECIH OCIMIIKTEP acconManuschiHaH XuHainFaH G.glabra xone G. uralensis
TYKBIMJIAPHI.

3eprreyre KaxerTi Matepuanaap: [letpu Tabakmacel, CIUPT, TETEPOAYKCHH, CY, CY3T1 Karasbl.

3epTTey omicTepi: arajgFaH TYpPJSPAiH TYKbIM OHTImTIriH aHbikTayma M.K. @upcosa (1959) xome
W.B. Batinarnii (1974) enOekrepinue KkepceTiireH aictemenep Kouaansuiast [11, 12].

MusiHbl TYKbIMBIHAH KOOEHTyiH OacTamkpl HETi3i peTiHAe 3epTXaHalblK OHTIIITIII MEH ecCy KyaTbl
AHBIKTAIIBI. 3epTXaHAIBIK JKaFdaiiarbl TYKBIM OHTIMITITIH aHBIKTAy YIIIH €Ki TYpAiH TYKbIMaapeima S50
TaJaaH aubIHbII, [leTpu TabakmiackiHa 5 BApHAHTIICH OTHIPFBI3BUIRIT 30 KYH ecipiimi:

— 1-BapmanTrta TYKbIM [leTpu Tabakmara erinin, 30 KyH OOMBI Xai CyMEH CyFapbUIIbI;

— 2-apmaHTTa 24 car cyna xkiOiTinin gadeiHganFaH TYKeIM [leTpu Tabakmaceina eritin, 30 KyH OOHBI
kKall CyMEH CyFapbUIJIbL;

— 3-BapuaHTTa reTepoayKcuHHIH 5 % epiTiHaicinae 24 car xiOiTimin malsiHganrad TykeiMaap lletpu
TabakmranapbiHa eriim, 30 kyH 60¥bI TeTepoayKCHHHIH 5 % epiTiHaICIMEH CYFapbUIIbI;

— 4-papuanTtTa rerepoaykcunHiH 10 % epitingiciaae 24 car xiOiTuTin naipiananran Tykeimuaap [etpu
Tabakmranaperaa erinir, 30 kyH 60¥ib1 10 % rerepoaykcrH epiTiHAICIMEH CyFapbUIIBL;
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— 5-BapmaHTTa rerepoaykcuHHiH 15 % eprinaicinae 24 car xiOiTinin gadeiHganrad TykeiMaap [etpu
Tabakmwanapeiaa erimim, 30 kyH Oofisl 15 % reTepoaykcuH epiTiHaiciMeH cyFapbuiibl. bapiblk BapuanTTapaa
TYKBIM OHTILITII1 MEH 6CY KyaTTBUIBIFbI )KEKE-KEKE aHBIKTaJIIBI.

3epmmey namuoicenepi

3epTxaHaNbIK JKarmalga MUSHBIH €Ki TYPiHIH TYKBIM OHTIMITITiH aHBIKTaraHma Oyl KOpPCETKIIn eKi
Typaene 1- >xoHe 2-BapWaHTTapAbIH, SFHM JKall CyMEH CYFapbUIBIT OCipUIreHACp/e TYKBIM OHTIIITIr
TeTEPOayKCHHMEH ocep €TKeH BapHaHTTapMEH CaJbICThIpFaHaa ToMeH Oomnbl, G.glabra na TYKBIM OHTIIITIT
13 %, anm ecy KyaTThUIBIFBI 5 % KepceTTi. 24 caraT cyMeH >KIOITLIIN AalbIHAANFaH TYKbIMAApIa Oyl
KOPCETKIIl ChIHAK BapHaHTIICH CAJBICTRIPFaHIa TYKBIM OHTIITIriHAE 3 %-Ke, ocy KyaTThUTBIFBIHAA 4 %o-Ke
KOFapel OONIBI. AJ TeTepOayKCHHHIH TYpii KOHICHTPALUSICHIMEH JaWbIHAANbBII  OTHIPFBI3BUIFaH
TYKbIMAApaa 5 %-TiK reTepoayKIuH epPTIHAICIMEH KIOITUIIN JqaibIHAaIFaH TYKBIMIAPAbIH TYKBIM OHTIIITII
26 %, an ecy KyarTeuieIFbl 15 %, 10 % >xoHe 15 % KOHIEHTpamusAarsl BapHaHTTapAa TYKBIM OHTIIITITi
MEH OCY KyaTTBUIBIFBI )KOFaphl OOJIBII, €Ki BapuaHT OONBIHINA TYKBIM OHTITIr 32 %, 48 %, coHmaii-ak ecy
KyaTTeUTBIFBI 15 % xone 16 % xepcerkimri kepcerti. Exinmii typ G.uralensis Teme reTpoakyCHHMEH
OHJICTIETH BapHaHTTap/a TYKHIM OHTIIITITI MEH ©Cy KyaTTBUIBIFBI JKOFAphl: 1-BapHaHTTAa TYKHIM OHTIIITITI
MeH ecy KyarTeUTeIFel 13 %; 5, 2-Bapuantrapaa 16 % xone 9 %; 3-Bapuantra 24 %, 9 %; 4-Bapuantra 32
%, 17 %; 5-Bapmanta 40 %, 20 %, OapnblK BapuaHTTapAarbl TYKbIM OHTIIITIC JKOHE ©CYy KYyaTTBUIBIFBIH
CaITBICTHIpa KeJIill, €H OHTAMIIBI KOHIIEHTPAIUSIHBI TeTepoaykcuHHIH 15 %-HaH kepyre Oomaasl. Exi Typae e
OVJ1 KOHIleHTpamusi OOMBIHINA TYKBIM OHTIIITITT >KOHE ©Cy KyaTTBUIBIFBI JKOFapbl Oommpl. Eki TypmiH
3epTXaHANBIK OHTIIITITIMEH 6CY KyaTTBIIBIFEI KEJIEC KECTeIe KOPCETIITeH.

l-xecTe

G. glabra reTepoaykcuH 9p TYpJli KOHIIeHTPalUsiChl 00MbIHINA TYKBIM OHTIIITITiHIH KepceTKilTepi

Typ (G. glabra) TyKpIM eHrimTITi, % OcCy KyaTThUIBIFBL, %
CbIHaK 13 5
24 carat CyMeH XiOiTiIreH 16 9
5 % rerepoaykCcuH 26 15
10 % reTpeoayKkcuH 32 16
15 % rerepoaykcuH 48 22
2-kecTeE

G. uralensis reTepoayKCHH dp TYPJIi KOHIEHTPANMACHI 0OHBIHIIA
TYKbIM OHTIIITITiHIH KepceTKimTepi

Typ (G. uralensis) TyKpIM eHriTIr, % OcCy KyaTThUIBIFEL, %
CoIHak 16 8
24 carat CyMeH XiOiTuIreH 24 12
5 % rerepoaykcuH 24 14
10 % rerpeoaykcuu 32 17
15 % rerepoaykcuH 40 20

KopeiTa aiiTkaHma, 3epTTey HOTWXKelepi OOHMBIHINA, MHSHBIH €Ki TYpiHIH OHOpeTTerimI
TeTEPOAyKCUHMEH OHJICICTeH TYPJIEPIHIAE TYKBIM OHTIIITITT MEH OCy KYaTTBUIBIFBI JKOFaphl OOJNIBI. by
BapHaHTTap OOMBIHILA OHJCIICICH TYPJIEP OCKIHICPIHIC /€ alfalllkKbl TaMbIp OacTaMajapbl KaKChl KETUIII.
Korapeiga kenTipiireH MoliMeTTepre >koHe OYTiHI TaHOaFbl MUSIFA JIETEH eI illli CHIPTBHIHIAFBI CYPaHBICKa
HETi3/eNIe  OTBIPBIN, Oaraibl JIOPITIK JKOHE TEXHHUKAIBIK OCIMIIK MHS TypJepi KOPBIHBIH a3aibil,
OMoanmyaHTYpJIUIIKTIH OYJliHyilHEH CcakTaHy >oHE KaJlblHa KENTipy MOJbl PETiHAE OHBbl TYKbIMBIHAH
KOOCUTYIIH >KaHa >KOJAApbIH KapacThlpy KepeK. 3epTXaHalblK JKarnaiiia aTaiafaH TYPACpAiH TYKbIM
OHTIIITIIT MEH 6Cy KyaTTBUIBIFBIH OMOPETTErill reTepoayKCHHMEH dcep €Ty apKbUIbl apTThIpyFa OoJaipbl,
OyJ1 MUsI TYKBIMIAPBIHBIH TaOUFHW KaFdaiia TYKbIMBIHAH ©CiN-eHYiH KeOelHTyre MyMmKiHaik Oepeni. [ecene
OYJ1 )KYMBIC dJIiJIe KOl 3epTTey/i, i3ICHY/Ii Tanam eTefi, ce0edi, 3epTXaHaNbIK XKaFIai1aFbl TYKBIM OHTIIITIr
TaburarTa OacKala KepceTKiluTe KopiHyi o01eH MyMKiH. bomammakra aranran TypiepaeH Oackana TaOuru
XKarJaiiiarel TYKBIMBIHAH ©CIN-0HYI TOMEH JOpUTiK, Mailaibl, TaFaMJbIK KOHE TEXHUKAJIBIK ©CIMIIKTEpi
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TaOWFH >Karmaiiiarbl TYKbIMIApblHAH Ocipin, KeOeWTim, TepeHaeTe 3epTreyre, IOpLTK ecIMIIKTEepHiH
KOJIJaHbUTYy asChlH KEHEWTyre, MEAMLUMHAJaFrbl €MIIK KAacHeTTEpiHIH TOJBIKTAll allblIyblHA, COHAAN-aK
OTaHABIK (hapMaleBTUKa CANAaCBIHAAFBl CYPAHBICTHI TONBIKTayFa, OMOANyaHTYPJIUIIKTI cakTayFa MYMKIHAIK
Oepeni.
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A. Mycpar, H.3. AxtaeBa, O.K. AbnpaxmaHoB

Bausinue rerepoaykCuHa Ha BCXO0KECTb CEMSAH JICKAPCTBEHHBIX BUI0B COJIOAKHA

B crartee paccMOTpeHO OJHO W3 CaMBIX JIPEBHHX JIEKApCTBEHHBIX PACTEHHUM, OTHOCAIIEECs K CEeMEHCTBY
6000BeIX Fabaceae Lindl, — cononka (Glycyrhiza L). Ceipbe pactenuii conoxnku (Glycyrhiza glabra L.,
G.uralensis Fisch) ucrnonb3yercst B OOJIBIINX KOJIMYIECTBAX B MEIHIMHE, SKCIIOPTUPYETCS B APYTHUE CTPAHEL.
OtMedeHa JIEKapCTBEHHAsI [IEHHOCTh COJIOAKOBOTO KOPHS, ONPENeNIOmascs ColepKaHueM OHOIOTHIECKH
aKTUBHBIX BEIIECTB: TIHIUPPU3MHOBON, TIHIUPPETOBOM M TIIHIMPPETHHOBOW KHCIOT, (hIaBOHOHUJIOB,
TJIIOKO3BI, Caxapo3bl, Kpaxmaia, kierdatku u ap. Mcnonesytotes Bunsl G. glabra L., G.uralensis Fisch.
B ectecTBeHHOI cpene 3apacTaHUs 3amachl COJOAKU COKpAIaloTCs. B eCTeCTBEHHBIX YCIOBHSAX COJOMKA
Pa3MHOKaeTCs TOJIBKO BEr€TaTHBHBIM CIIOCOOOM, pa3MHOXEHHE CEMEHAMU BCTpedaeTcst kpaiiHe peaxo. Iox-
YEPKHYTO, YTO B CBSI3M C STMMH OCOOEHHOCTSIMH JUII BOCCTAHOBJICHMS J€TPaJUPOBAHHBIX MOJEH CONOIKY
HYXXHO BBIpAI[MBaTh M3 ceMsH. [loka3aHO, 4TO ceMeHa aHaIM3HPYeMBIX BHIOB Obimm coOpanel B 2015 T.
B AnMaTHHCKOH oGnacty, Ha mpaBoM Oepery peku Mmm oxono HOxHoro IIpunbanxamss. B maboparopHbIx
YCIOBHSIX [UISL OIPENENICHUS] BCXOXKECTH CEMSH aBTOpaMH OBLI HCIIONB30BaH TeTepoaykcHH. B xome
HCCIENOBaHNN M3y4eHa 3aBUCHMOCTh BCXOXKECTH CEMSH OT pPa3IMYHBIX KOHIIEHTPAIWH TeTepoayKCHHA.
ITo pesynpTaTam wucciaenoBaHus ObUIa  OMNpefeleHa ONTHMallbHAs KOHLEHTPAIMs TeTepoayKCHHa,
6IaronpHsATHO BIUSIONIAS HA POCT CEMSIH.

Kniouesvie cnoea: cononka, Glycyrhiza glabra L., G.uralensis Fisch., pecypc, rerepoaykcuH,
ouoperymstopsl, FOxnoe Ilpubanxamse, p. Wnu, cemeHna, BCX0KECTb CEMSH.
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A. Musrat, N.Z. Akhtaeva, O.K. Abdrakhmanov

Effect of heteroauxin on the seed qualities of the medicinal licorice

Glycyyrhiza L (Glycyyrhiza glabra L. and G.uralensis Fisch) from Fabaceae Lindl family. They are harvest-
ed for medicine production and for export in large volumes. However due to of these areas, the natural re-
serve of the species is changing significantly. Medicinal value of licorice determined by the content of biolog-
ically active substances: glycyrrhizin, flavonoids, glucose, sucrose, starch, fiber, etc. Nature of licorice in
most cases, there are growth only a vegetative way, the reproductive growth of the seed is very rare. In the
nature frequent associations licorice only grown vegetative ways. Breeding in seeds these areas do not. For
restore the licorice fields and to prevent the destruction of species we need grow up to seeds. So we accord-
ing to the study goals growing and breeding of licorice seeds were carried out in laboratory tests with
bioregulator heteroauxin. The seeds of G. glabra, G.uralensis were collected in South Peri-Balkhash region
in 2015 year. During the research was studied dependency of seed germination form different concentration
of heteroauxin. There is defined optimum concentration of heteroauxin.

Keywords: licorice, Glycyrhiza glabra L., G.uralensis Fisch., heteroauxin, resource, seed, bioregulators,
South Peri-Balkhash, Ili river, seed, seed qualities.
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Echinops albicaulis Kar.et. Kir nopiytik eciMairi cadarbIHbIH
(papMakorHo3usIbIK Oeriiepi

Maxkanana Manaticapsl markansiHan 2016 x. ryngey keseHiHne (MayChIM-IIUINE) XKHUHAKTaimraH Echinops
albicaulis nmopinik eciMziri ca®arbHBIH (HapMaKOTHO3MSIIBIK Oenriiepi, SFHH MOP(QOJOTHUIBIK JKOHE
AQHATOMMSUTBIK EepeKIIeNikTepi, kepceTiren. Maalicapsl maTkansl JKoHFap AnaTaybIHBIH OHTYCTIK-0aThIC
cimeMzmepiHne opHaimacKaH. OcCIMIIKTIH Oyin aiiMakrarel Kopbl, boTranmka oHe (QUTOMHTPOIYKIUS
HHCTHTYTBIHBIH ©CiMAIKTep OHOpecypcTapbl 1abopaTOPHSCHIHBIH 3epTTEyiepi HOTIKeNepi OoMbIHIIA
aHBIKTAIABL. MOPQOIOTHAIBIK epeKIIeTiKTepi: oCIMAIKTIH opTaiia OWIKTiri, cabarbIHBIH MaKpPOCKOIHSCHI,
JKAIMBl CUMATTaMachl. AHATOMMSUIBIK CpEKLICNIKTepi: TYKTepiHiH THUNTepi, CaOaFbIHBIH aHATOMHSIIBIK
KYPBUIBICHI, JKaOBIHBIK YJINA, OTKI3TIMI IIOFbI, CXU30TeH I KIIeTKa, MEXaHUKAIBIK yina. Echinops L. (nakca)
TYBICBI ~ OCIMJIIIKTEPIHIH OKCTPAKTBUIAPHIHBIH TeMaTONPOTEKTOPIBI, KaObIHyFa Kapchl, (YHIHIMHITI,
KBIIKBUIAaHYFa Kapchl OCNCEHIUTIK KacheTTepiHe We ekeHi Oenrimi. Echinops L. (J1lakca) TYBICBIHBIH
TYpJIepiHIe XUHOJIBI aJKOJIOUATAp, CEKBUTEPHIEHOUATAp, (IaBOHOUATAp, TPUTEPIICHIED JKOHE THO(EHIep
aHBIKTaJIFaH. PecMM MenWIMHara €HTi3UIMereH jlakca TYBICH eciMaikrepaiH Oipi  Echinops albicaulis —
Asteraceae TYKbIMIaChIHA JKaTaThIH KOIDKBUIIBIK LIONTECIH, S3HAEeMHUK ociMIik. Kazakcran Pecriybnukacsiana
Keisuopaa obnsiceinna, bernaknanana, Moiibiakymaa, Kepuikymaa (contycrik), bankamra kesnmeceni.
OCiMAIIKTIH MeIUIMHAAa KOJJAHbUTY OONalllaFblH aHBIKTAay YIIiH OOTaHHMKAIBIK 3€pTTEyJep JKYpPri3ymiH
MaHBI3ABIIBIFBI 6TE 30p. BoTaHMKaNBIK 3epTTEyIep apKbUIbl 6CIMIIKTIH MOP(HOTOTHSIIBIK KOHE aHATOMHSIIBIK
epeKIIeIKTepiHiH Heri3iHAe IUarHOCTHKAIBIK OeNTiepiH aHBIKTay apbl Kapail XUMHUSUIBIK TYPFBIIArbl
JKYMBICTap/Ibl KEHIHEH XKYPrizyre MyMKIHIIK Oepei.

Kinm ce30ep: Echinops albicaulis, dapmakornosus, cabak, aHaToMus, MOpP(OJIOTHs, CXU30TCHAI KIeTKa,
OTKI3TII MIOK, Apy3a, TPUXOMa, KOJJIEHXHMA.

Echinops L. (nakca) TywICBl Asteraceae Dum. (KypAeTITYIAIEp) TYKBIMIACHIHA KaTaabl KOHE Tapaily
aiimarsl Eypasus men Conrycrtik Adpukansl KamTuTeiH 120-1aH actam eciMaikTep TypiH Oipikripeni. KCPO
¢nopaceinaa Oy TysicThIH 58 TYpi, Kazakctanaa 18 Typi kesaeceni. Onapasiy 7-1 — suaemMuk ecimaikrep [1].

Jopumik muKi3aT peTiHAe XKEPYCTi JKOHE JKepacThl MYIICICPIHEH adbIHATHIH OHWONIOTHSIIBIK OCJICEH/I
3arTap KOoNJaHeuiaabl. JKeMicTepinae SXWHONCHH, SXUHOIICHH alTKOJIOU B XKoHe 28 %-Fa JieliH Maiinbl Mai
Oomanpl. PapMmaleBTUKANBIK 3aybITTapAa JaKCaHBIH >KEMICTepiHeH, (PU3MONMOTHSIIBIK ocepi OoibIHIIA
CTPUXHHUHTE YKcac, OipaKk TOKCHKAIBUIBIFBI TOMEHAEY «ODXHHOINCHH» TIpenaparsl aiblHAAbl. |eMeH
MeJIepie apTepUsUIBIK KaH KbICBIMBIH JKOFapJIaTaibl, all KOFaphl MeJIIepe TOMEeHAeTe /li. by mpenaparTs
TaMILbl TYPiHAE KapakaTTap, calJaHy, PaauKyJInuT, TIOIMOMEINT Ke3iHae, COHNlail-aK KapANOTOHUKAJIBIK 3aT
pETiH/IEe THUIIEPTOHUS KOHE aTEPOCKIICPO3 Ke3iHe TaFalbIHIanab! [2].

DXWHONICUH aKAJIOWUIABIHBIH CUCTEMATHKANBIK aTaybl — 1-metwi-1,4-muruapoxunonud-4(1H). byn
ankajaoua xysopodopaa, Cyaa *KoHe dTaHOJAa )KAaKChl epHli, all aupae epyi Hamap. Kypbeiiblchl CTpUXHUHFA
yKcac, 0ipak CTpUXHMHHMHIE KaparaHja 9cepi KOFapbl. DXUHOICHH aJIKaJOUIbl Ka3ipri MeIUIHAIA KEHiHeH
TapajFaH KYHKe JKyiecl aypyIapbslH eMICHTIH MpemaparTap KypaMmbiaa Kipeni (1-cyp.).

O

|

1-metun-4(1H)-nmurunpoxunonus; 1,4-muruapo-1-metmin-4-xuHonud; N-Metui-4-xunonuH (C;oHoNO)

l-cypeT. DXUHOIICUH AJTKAJIOUJBIHBIH XUMUSJIBIK KYPaMbl
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JlakcajaH aNbIHATBIH TpenaparTapAbl NepuepusUIbIK  JKapakaT —Ke3iHgeri, OETTIK HepBTiH
CANJaHybIHIA, IUIEKCUTTe, MHUOIMATHAAA, TaMBIPJIbl JOWCTOHMSA Ke3iHAerl AacTeHWKaJbIK >Karmaiiia,
YMBITIIAKTBHIKTA, COYJIENIK 3aKbIMAaHy Ke3iHJIe KYWKe-OYIIIBIKeT TaIIbIKTAPbIHBIH CTUMYJISTOPEI PETiHIE
KOJIIaHbLIaAbl. DXHUHOIIEHH KOPY HEPBICiHIH aTpodusICch Ke3iHae THiMal [3].

BynmeikeTTepaiy Kaxybl, aTpouACH Ke3iHAe CTUMYJISTOP PETiHAE KOMAaHbIaasl. TeMeHr1 Mommepae
KYJIBIHHBIH PE(IICKTOPIBIK KO3FBIITBIFBIH JKOFapiaTaabl. [ MIIOTOHUS Ke3iHIE JKOHE KaH TOKTaryja
KOJmaHbIIamsl [4, 5].

Echinops L. (n1akca) TyBICHI OCIMIIKTEPIHIH JKCTPAKTHUIAPBIHBIH T€HATONPOTEKTOPIBI, KaOBIHyFa
Kapchl, QYHIMHIUATI, MUKPOOTapFa Kapchl, IUIa3MOJUSFa, KBIIKBUIIaHyFa Kapchl OSJICEHIUTIK KacueTTepine
ve ekeHi Oenrimi [6-9].

Jlakca TybBICBIHBIH OKiIaepl D(HUONUSIHBIH (UTOTSPAUIIBIK MEAUIIMHACBIHAA 0ac CaKMHACHI, qUapes,
KYpPEK aypyiapblH, WHQEKIUAIApAbIH op Typii (omManapbiH, IMEKTiH KYPT HWHBA3WUACHIH, TEMMOPOH
apynapblH eM/Iey YIIiH KOJJaHbIIa Ibl.

Echinops albicaulis — Asteraceae TYKbIMOacbIHa >KaTaTbIH KOIDKBUIIBIK LIONTECIH, SHAEMHUK OCIMIIK.
Kazakcran PecnyOnukaceiana Keiboiopna oOnbeickiHna, bermaknamama, ModibiakyMaa, Keizsuikymma
(conTycrik), Apanna, banmkamTa ke3mecemi [1].

Echinops albicaulis nopimik eCIMAITIHIH JKEPYCTI MYIICIEPiHIH KypaMblHIA OMOJOTHSIBIK OCJICEHI
3aTrTapiaH KymapuHjaep, (bIaBOHOMATAp, aNKaIOWATap Ke3xecedi. Memiepi >karblHAaH KyMapHHICP MEH
aNKamouaTap Korapbel. JKepycti mymienepinae OWOJOTHSUIBIK aKTHUBTI 3aTTapiAblH OOJNybIHA OaiJIaHBICTHI,
BEreTaTUBTI JKOHE TEHEPAaTUBTI MyLIeaepaiH (apMaKOTHO3WSUIBIK  O€nriiepi peTiHAEC  OJIapIblH
MOP(DOIOTHUSIIBIK KOHE aHATOMUSUIBIK EPEKIICTIKTEPIH aHbIKTAY MaHbBI3Abl. OCIMIIKTIH MOP(OIOTHSIBIK
JKOHE aHATOMUSUTBIK CPEKIIETIKTePiH aHbIKTAYy, OCIMIIKTIH KyPaMbIHIAAFbl XUMISUTBIK 3aTTapIbIH TaOUFaThIH,
KUHAKTAIy EpeKIIEeNIKTepiH, oJapAbl OeJim aiay >KOoIgapblH JaMBITyFa MYMKiHAIK Oepemi. OcbiFaH
0alIaHBICTBI, OCIMIIKTIH XKEPYCTi JKoHE KepacThl OesiMAepiHiH (apMaKOTHOZUSUIBIK OeNrisiepiH 3epTTey,
TOPUTIK ©CIMIIKTIH JOPITIK ITHKI3aT PETiHACTI MaHBI3BIH apTTHIPYFa YIKEH 9CEPiH TUTI3E/I.

3epmmey obvexminepi sicane adicmepi

Echinops albicaulis ecimpairi JKonrap AnataybIHBIH OHTYCTIK-0aTbIC cijeMepiHe kataTelH Manaiicapbl
markaneiHad 2016 k. MayChIM-IITULIE aiylapblHAa KUHAKTAIABI. OCIMIIKTIH OV aiiMaKkTarbsl KOpbl boTaHnka
JKoHE (DUTOMHTPOIYKITUS WHCTUTYTHIHBIH OCIMIIKTEp OMOpecypcTaphl Ja00paTOPHSCHIHBIH 3epTTEYIIepi
HOTIKeNepi OoMbIHIIa aHbIKTaIAR! [10, 11].

AHATOMUSIIBIK 3epTTey YIIiH Echinops albicaulis mopinik eciMairiHiH (uKcanusianran cabarbl,
OCIMIIK cabarbIHBIH KYPFaK Maccachl KOJNAaHbUIABL. OciMIiK cabaFbIHBIH MOP(OIOTHSIIBIK EpeKIIeTIKTePiH
aHbIKTayAa OWHOKymsip mnainanansuigsl. CaOareiHbeiH (ukcanusicel CtpacOyprep-PiaeMMUHr omicTeMeci
6otipraIa 70% crmpTTe XKYprizingi (COupT, TNHLIEPHH, cy, 1:1:1).

CabakteiH kemaeHeH keciugici TOC-2 My3maTKBI KYPBUIFBICKI 0ap MHUKPOTOMHBIH KOMETiMEH
xKacalgpl. AHATOMUSUTBIK KeCIHIUIepAiH KaidblHAbFBl 10—15 MKM Oonabl. AHATOMUSUIBIK KYPBUIBIMBIHBIH
cyperrepi MC-300 (MICROS, Austria) MUKPOCKOTIBIHBIH KOMETiMEH TYCIpiiIi.

AHaTOMUATBIK KYPBUIBICTHI €PEKIIENIKTEpPiH CHIIaTTay1a JKajIblFa OPTaK TEPMHUHOIOTHS KOJJAHBLIIbI
(Bexor B.H. xxone 6ackanapsl, 1980; bapeikuna P., 2004; [Tpozura M.H.) [12-14].

3epmmey namuoicenepi

OcimaikTig opramra OwikTiri — 54,16 cm. CabarbiHbIH opTama Ouikrtiri — 22,7 cm. Cabarsl Oipey,
KBICKa, CYPEKTEHTeH, KaJblH aK-Kui3[i, TYKTI (2-cyp.).

CabarpIHBIH KATTBI Opi CYPEKTCHreH OOMybl, OCIMIIKTIH MEXaHWKAJIBIK YJIATapbIHBIH KOFapFhI
JEHTeiIe NaMBIFAHIBIFBIH KepceTemi. Echinops albicaulis nopimik eciMmiri KYMIBI XeEpiepAe ©CeTiH
ncaMMO(QHT, BICTBIKKa OeHimaeymrimik Oendriiepi peTiHAe MEXaHUKAIBIK YIIajapbl JKAaKChl JaMBIFaH.
CoHBIMEH KaTap MEXaHUKAJIBIK YJIIaiap, oCIMIIKTIH 63 OOWBIHAA OHOIOTHSUIBIK OCIICeH I 3aTTapIbl CaKTal
TypybiHa acep ereni. CabarblH TYKTEp KajblH OOJIBIN Kaybil Typazibl. Cabakra TYKTEpIiH Keml 00Iybl —
OCIMIIKTIH ©CKeH opTackiHa Oelfimueymrinik OenriHig Oipi. TykTepain kem Gomysl OynaHy YpHICiH KoHE
eciMIiK OOMbIHA KOKETTi CYABIH MOJIIIEPIH PEeTTeN OThIpaasl (3-cyp.).
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2-cyper. Echinops albicaulis napinik eciMairiHiH MOP()OJIOTHSIIBIK KYPBIITBIMbI

3-cypet. Echinops albicaulis nopiiik eciMAIriHiH cabarbIHBIH MaKPOCKOIHUSICHI

Ca0akTbIH €H CBHIPTKBl Ka0aThlH SIUACPMUC KOpIIaFaH. JNUIEpMUC Oip KaTap OpHalacKaH
MapeHXUMAaJIBIK JKacyllajapaH TYpaabl. DNHICPMUC KIIETKalapblHAaH TOMEHIpeK, cabaKTBIH KbIpIapblHIa
OYPBIIITHIK KOJUIGHXUMa opHajackaH. Ca0aKThIH aHATOMUSUIBIK KYPBUIBICHI €Ki OOJIIKTEH TYPaJbl: aJIFaIlIKbI
KaOBIK JKOHE OPTAJIBIK LWIMHIP. AJFAlIKbl KAOBIKTBIH HET131H KaOBIKTHIK MapEHXHMa aJIbII JKaThIP, OPTAIBIK
IMWIMHJIP/II ©TKI3TINI IIOK ITeH 63€K MapeHXuMachl Kypaiibl. KaObIKThIK TapeHXUMaHbIH HeTi31, MimHIepi op
TYpii OOJaThIH NMApeHXUMAJBIK KJIeTKalapiaH Typanbl. Echinops albicaulis mopinmik eciMiiri cabarbIHBIH
AQHATOMUSIIBIK KYPBUIBICBIHA, CA0AKTBIH COHFBI KYPBUIBICH ToH. DJosMa MEH KCHIEMaHBIH apaiblFbIHIA
KaMOMii yimanapbl aHbIK KepiHeAi. OTKi3rill IOKTHIH Oy TYPiH, alllblK KOJUTaTepasIbAbl IOK ACT aTaiiMbI3.
OTKI3ril MIOKTap JKEKEJICHIMN, THIFbI3 OpHANIACKAH., Op OTKI3TINI IIOKTHIH €Ki JKaFblHAA J1a CKICPECHXHMAa
KaJIakia TypiHje nambirad (4-cyp.).
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1-sTIpepmuc; 2-anFamkbl KaOBIK; 3-CXU30TEHIl YINa KIETKACHL; 4-9HI0/IepMa JKacyIIaJapsl;
S-cknepeHxuma; 6-Guosma; 7-kaMOuil; §-kerema; 9-0yphIlThIK KoJuleHXUMa; [ 0-cabak TykTepi
4-cypert. Echinops albicaulis napinix eciMairi cabarbIHBIH MUKpOcKonusichl (x10)

AuFanikpl KaOBIK MEH OPTAIBIK HWIMHIAP 1€ CXU30TCHAl KIEeTKalap MEH KOp JKHHAyIIbl KiIeTKajlap
alKbIH KepiHeai. CXU30TeH/ I KiIeTKanap — OeJIiN MIBIFapyIbl YIIIa xacymanapsl (5-cyp.).

1-OypHIITHIK KOJJIEHXNMa; 2-NTapeHXuMa KJleTKanapsl; 3-3HI0AepMa JKacymanapsl; 4-ckiaepeaxuma (x10)

5-cypert. A-1-cxu3oreni kieTka; B-cabakTblH MUKPOCKOMUSCHI (x40)

O3eKTiK MapeHXxnMaia Kop KHHAYIIbI )KacyIanap *Kakchl JaMbirad. Ca0aKThIH KOJJICHEH KeCiHIiCiHeH
OCBI OPTANBIK HIIMHIP/AETI, YA KJIeTKalapblHaia KOp 3aTTapbl )KUWHAKTAIATHIHBIFBIH Kepyre Oomansl. Kop
3aTTapbl OCIMJIIKTE KpUCTAIIAp TYpiHae Ooia anaabl. OciMaiK cabaFbIHBIH MEXaHUKAJBIK YIITAIAPHI KaKChI
JaMbIFaH, OyJI ©CIMIIKTIH OpTaHBIH KOJNAWCHI3 XKaFJailiapplHa TeTen Oepyl OapbIChIHIA KaJINTACAJEL.
MexaHuKaJbIK yIna CKIepeHXUMa JKaKChl JaMbIFaH (6-cyp.).
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1-opTanblK UIMHAP/IL TY3Ii TYPFaH KieTKanap; 2-apy3anap; B-aiaraikel KaObIK: /-alFaikbl KAObIK KIETKaIaphl;
2-3H70AepMa Kacylanapel; 3-CKIepeHxuMa; 4-¢oiama; S-kcrnema (x40)

6-cypeT. A-OpTaibIK HHIHHAP

JKorapeiga KenTipisireH cypeTTeH cabaKThIH OPTANIBIK OOJIIriH TY3Ill TYPFaH YJIa KIETKaJapbIHBIH KOP
3aTTaplbl KUHAKTAUTHIHJBIFBIH Kepyre Oonanbl. Echinops albicaulis eciMpiriHiy KepycTi MyIIenepiHae
OenceHnl 3aTTap: aJKaJIOMATAp, KyMapuHIep Ke3aecemi. AJKaIOUATap MEH KyMapuHIEp OCiMJIiK
KJIETKaJIApBIH/1a KPUCTAIUT TYPiH/IE KUHAKTAIA ajlajbl.

Echinops  albicaulis  nopimik  ecimuiri  caOarblHBIH ~ MOPQOJIOTHICHIH  KapacThIpFaHJa
aHBIKTaFaHaMbI3al, cabarbl TYKTI Oosbinm Kenenai. Tykrepi caOakTbIH y3bIHA OOHBIHA BN KATBIP, TEK
OYpBIIITHIK KOJUICHXUMA JIAMBIFaH ca0ak OeiriHae TYKTep jKOK. TYKTepi »KarbIpaKThlH SMTUICPMACHIH/IaFbI
TYKTEp/IiH THITIHCH, Y3bIH, Oip jKoHE eKi )kacymainsl Tykrep (7-cyp.).

1-cabak TykTepi; 2-3nuaepMuc KIeTKanapbl;, 3-KyTHH KabaThl

7-cypet. Echinops albicaulis nopinik ecimairi cabarbiHbIH TYKTEpi (x40)

OnupepMuc KadaThlH TY3€TiH JKacyllanapblH KaOblpranapbl KabH. CHIPTBIHAH KYTHH KaOaThIMEH
xabputra. TykTepi Y3bIH, 0ip %KoHE €Kl JKacyIIaibl.

Echinops albicaulis nopinik eciMairi cabarbIHBIH (DapMaKOTHO3USIIBIK OCNTiIepi, SFHA MOP(OIIOTUSITBIK
KOHE aHATOMUSIIBIK EpeKINeNiKTepi, aHbIKTanasl. CabarblHBIH opTama Owmiktiri 22,7 cMm. Cabarbl Oipey,
KaJIbIH, CYPEKTi, 0e3ci3 TykTi. Tykrepi Y3bIH, Oip KIETKAIbL, kall TyKTep. TYKTep/iH Kol 00Iybl eCiMIIKTI
KBI3BII KETYJCH JXOHE OCIMIIK OOWBIHIAFbI CyAbl THIMJII TaiiiajaHyFa, cakTayra KeMeKTeceli, OynaHy
ypaiciH perreiini. CaOaFbIHBIH aHATOMHUSIIBIK KYPBUIBICHI: HETi3Ti €Ki OOJIKTEH TYpaJbl: ajfalliKbl KaOBbIK
YKOHE OPTAIBIK IWIHHAP. AIFalIKpl KAOBIKTHIH HETi3iH KAOBIKTBIK MTAPCHXMMA MEH OTKI3TiIl MIOKTap TY3eIl.
OTKI3rilm MIOKTaphl allblK KOJUIATepajbJbl THNTI, KCHiIeMa MeH (JIOSMaHbIH apalbiFbIHIa KaMOuit
opHanacansl. OpTamblK MWIMHAP/IH HETi3iH 63eKTiK mapeHxuMa Kypaiapl. OpTanblk ITUHAP OemiMiHzae,
cabakThIH KYpaMbIHJA KE3JECETIH KOp 3aTTapbl >KWHAKTalanbl. Kop 3aTTapbl KpUCTagap TypiHIe
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xuHakTanangpl. COHBIMEH KaTap OCIMAIKTIH J>KepycTi MyIIeNnepiHAe Ke3[eceTiH alkalouarap MeH
KyMapuHIEpIe MHE TOPI3/l KPUCTAIAAP TY3€E aJlajbl.

Ocimaik cabarbIHBIH OCBIHAAN (hapMaKOIHO3USJIBIK OeIriiepi — eciMaiK OOHbIHIA KE3AECETIH IopPiIiK
IIMKi3aTTap TaOWFAaThIH TEPEHIpeK 3epTTeyre, ojapAbl Oein adyAblH >KONAAphIH JaMBITyFa KaeTTi
mapTTapAasiH 0ipi. OCIMIIKTIH (apMaKOTHO3HUSIIBIK Oenriiepl peTiHae MOphOIOTHIBIK JKOHE aHATOMUSIIBIK
EPEKITIETKTEP] HEeTi3MeaMel, OCIMIIKTIH TOPUTIK IHMKI3aT PETIHACTI KYHIBUIBIFBIH aHBIKTAY MYMKIH eMec.
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dapMaKOrHOCTHYECKHE MPU3HAKH €Te0JIsl JIeKAPCTBEHHOI0 PacTeHU s
Echinops albicaulis Kar.et. Kir

B cratbe noka3aHs! papMaKkOrHOCTHYECKHE NMPU3HAKH, T.€. MOP(OIOTHIeCKre U aHaTOMUYECKHE OCOOCHHOCTH,
crebuist TekapcTBeHHOTO pacteHus Echinops albicaulis, cobpannoro B 2016 r. Bo BpeMs IIBETEHUS (MIOHB-HIONb)
u3 yuenbs Manaiicapsl. Yiiense Manaiicapbl pacnosiokeHo Ha Ioro-cesepHoM orpore JxyHrapckoro Anatay.
Pecypcsl pactenus 3TOro Kpast ObUIH OIpe/IesIeHEI 110 Pe3yibTaToM HcciiejoBaHus 1aboparopun «bropecypcsr
pacteHus» MHcTtuTyTa OOTAaHUKM U (DUTOMHTPOLYKLUH: MOP(HOIOTHUECKUE OCOOCHHOCTH — CPEIHsAsA BBICOTA
pacTeHus, MaKpOCKOMuUs cTeOsl, oOIIasi XapakTepUCTHKA, aHaTOMHYECKHE OCOOEHHOCTH — THUIIBI TPUXOM,
AHAaTOMHMYECKOE CTPOEHHUE CTEOIsI, TOKPOBHAS TKaHb, IPOBOJIIINE MYUKH, CXU30TE€HHbIE KJIETKH, MEXaHHYECKast
TKaHb. Jloka3aHO, YTO OKCTpakThl pacTeHuil poma Echinops L o0namaioT TenaTonpoTEeKTOPHBIMH,
NIPOTHBOBOCTIAJIMTEIEHEIMY, (DYHTHIIMAHBIMY, AHTHOKCHIAHTHBIMH CBOWCTBaMH; y BHIOB poma Echinops L
BBISIBJICHBl XHHOJIBHBIE AJIKAJIOMABI, CECKBHTEPHEHOMIbI, (DIIaBOHOMABI, TpUTEpHeHbl U THO(eHbl. OTMeueHo,
YTO OJWH M3 BUJIOB PacTeHHH poja — MOPHOBHHK, KOTOPHIH He BHECEH B O(QHIMAIGHYIO MEIULHHY, —
Echinops albicaulis — >HneMuK, MHOTOJIETHEE TPABSIHICTOE PACTEHHUE, OTHOCAIIEECS] K CEMEHCTBY Asteraceae,
B PecriyOmmke Kazaxcran Berpedaercs B Keizsutopaunckoit o6iactu, bernaknane, Molisikymax, Kenpuikymax
(ceBep), IIpubanxambe. UToOBI OnpenenuTh NEPCHEKTUBHOCTD UCIIOIb30BAHMUS PACTEHHS B MEIULMHE, OYCHb
BaXHO TNPOBOAMUTH OOTaHWYeckue ucciaenoBaHus. C UX MOMOIIBIO, OCHOBBIBASCH HA MOP(ONOTHYECKHX U
AHAaTOMHMYECKUX OCOOEHHOCTSIX PACTEHHs, OMPEJENEHbl JUAarHOCTUYECKUE MPU3HAKH, YTO JaeT BO3MOXHOCTh
JUISL JAANBHEHIINX XMMUYECKUX UCCIICOBaHUM.

Kniouesvie cnosa: Echinops albicaulis, dapmakornosusi, crebenb, aHaTOMHsS, MOP(OJIOTHI, CXH30TCHHAs
KJIETKa, TIPOBOJISIINI ITy4OK, ApYy3a, TPHXOMA, KOJUICHXUMA.
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Pharmacognostic signs of stem medical plant
Echinops albicaulis Kar.et. Kir

In this article pharmacognostic signs, that is the morphological and anatomical features of the stem medical
plant Echinops albicaulis are shown, which collected during flowering (June-July) of the gorge Malaysary in
2016. Gorge Malaysary is located on the north-south spur Jungar Alatau. Plant resources of this region have
been identified by the result of the research laboratory of Bioresources plants Institute of Botany. Morpholog-
ical features: the average height of the plant, macroscopy of stem, general characteristics. Anatomical fea-
tures: types of trichomes, anatomical structure of stem, tissue, vascular bundles, schizogenic cell, mechanical
tissue. Extracts of plants genus Echinops have antiphlogistic, fungicidal, antioxidant, hepatoprotective activi-
ty. In the species of genus Echinops L, quinol alkaloids, sesquiterpenoids, flavonoids, triterpenes and
thiophenes were determined. One of the plant genus Echinops, which is not included in the official medicine
is Echinops albicaulis — perennial and endemic. It is found in Kyzylorda Region, Betpakdala, Moyynkum,
Kyzylkum (nourth), Balkhash. In order to determine its perspective for using in medicine, we need to conduct
botanical researches. Through botanical research definition from diagnostic evidence in the basis of morpho-
logical and anatomical features of the plant makes it possible to further chemical studies.

Keywords: Echinops albicaulis, pharmacognosy, stem, anatomy, morphology, schizogenic cell, vascular
bundles, druse, trichomes, collenchyma.

References

1 Flora Kazakhstana [Flora of Kazakhstan]. (1966). Alma-Ata: Izdatelstvo AN SSSR, 9 [in Russian].

2 Grechany, L.A. (2013). Polnyi spravochnik lekarstvennykh trav i tselitelnykh sborov [A comprehensive guide of herbs and
healing fees]. Kharkov; Belgorod: Klub semeinoho dosuha [in Russian].

3 Kovaleva, N.G. (1971). Lechenie rasteniiami [Treatment plants]. Moscow: Meditsina [in Russian].

4 Sviridonov, G.M. (1986). Rodniki zdorovia [Spring of Health]. Moscow: Molodaia hvardiia [in Russian].

5 Ges, D.K., Gorbach, N.V., & Kauai, T.N. (1976). Lekarstvennye rasteniia i ikh primenenie [Medicinal plants and their ap-
plication]. Minsk: Nauka i tekhnika [in Russian].

6 Erenler, R., & Yilmaz S. et al. (2014). Antioxidant activities of chemical constituents isolated from Echinops orientalis
Trauv. // Rec. Nat. Prod.

7 Fokialakis, N., Cantrell, C.L., & Duke, S.O. et al. (2006). Antifungal activity of thiophenes from Echinops ritro // Journal
Agric. Food Chem., 54.

8 In vivo antiplasmodial and toxicological effect of crude ethanol extract of Echinops kebericho traditionally used in treatment
of malaria in Ethiopia/Alemayehu Toma, Serawit Deyno, Abrham Fikru, Amalework Eyado/Malaria journal (2015), 5.

9 Comparison of Antimicrobial Activity of Echinops viscosus Subsp. Bithynicus and E. microcephalus Leaves and Flowers
Extracts from Turkey/Sevil Toroglu, Dilek Keskin, Cem Vural, Metin Kertmen, Menderes Cenet/International Journal of Agriculture
an Biology, 14, 4, 2012.

10 Gemedzhieva, N.G., Kurbatov, N.V. (2010). Poleznye svoistva alkaloidosoderzhashchikh rastenii Kazakhstana [Useful prop-
erties alkaloid containing plants in Kazakhstan]. Aktualnye problemy botanicheskoho resursovedeniia. NAN RK. — Actual problems
of botanical resource management. NAN RK. Almaty [in Russian].

11 Gemedzhieva, N.G. (2008). Perspektivy izucheniia i ispolzovaniia kazakhstanskikh alkaloidonosnykh vidov roda EchinopsL
[Prospects for the study and use of Kazakhstan alkaloid species Echinops L.]. Biotekhnolohiia. Teoriia i praktika — Biotechnology.
Theory and practice. Stepnogorsk, 3 [in Russian].

12 Vekhov, V.N., Lotova, L.I., & Owl, V.R. (1980). Praktikum po anatomii i morfolohii vysshikh rastenii [Practical work in the
anatomy and morphology of higher plants]. Moscow: Izdatelstvo MGU [in Russian].

13 Barykina, R., & Veselova, T. (2004). Spravochnik po botanicheskoi mikrotekhnike [Handbook of botanical
microtechnology]. Moscow: Izdatelstvo MGU [in Russian].

14 Prozina, M.N. (1960). Botanicheskaia mikrotekhnika [Botanical Mikrotekhnika]. Moscow: Vysshaya shkola [in Russian].

68 BecTHuk KaparaHauHckoro yHvusepcuTeTa



V]IK 633.88 (575)

H.A. Canap6aeBa

Huemumym 6omanuru u gpumounmpooyxyuu, Anmamot, Kazaxcman
(E-mail: nurzik-sna@mail.ru)

Bbuoskosornueckue ocodoeHHocTu peBeHst Burrpoka (Rheum wittrockii Lundstr.)
M BO3PacTHOM cocTaB ux nomyJasinuii xpedoTa Kynreit Asiaray

HccnenoBana 5k010r0-(GUTOLEHOTHYECKAs! XapaKTEepUCTHKA coolecTB peBeHst Burrpoxa (Rheum wittrockii
Lundstr.) xpe6ta Kynreit Anaray. BriepBbre onvcaHbl XapakTepHBIE pacTHTEIILHBIE COOOIECTBA C YIaCTHEM
peBens Buttpoka (Rheum wittrockii Lundstr.). Onpenenensl Mecronpounspactannst 1 GPS xoopauHatsl.
JIst Ka)KIOoTo pacTUTENIFHOTO cOO0IecTBa YCTaHABINBAIH (IOPUCTHUECKUI cocTaB, (a3bl (hEHOIOTHIECKO-
IO Pa3BUTHS OTACNIBHBIX BUJIOB, UX KU3HEHHOE COCTOSIHUE, OOMIINE, Pa3MEILEHHE, )KH3HEHHbIE (POPMBI.

Kniouesvie crosa: pacupoctpanenue, Kynreit Anaray, peBeHb, HONMYJISILUS, BO3PACTHOI cocTaB, cOOOIIECTRa,
¢iopa, pacTeHus, MWIOIBI.

AKTyanbpHOHM 3afadeil B 00JacTH M3YyYEHHs] PACTHTEIBHBIX PECYpCOB SIBIAIOTCS cOallaHCHPOBAaHHOE
WCTIOJIb30BaHKe U OXpaHa MPUPOIHON (DIOPEI, a TAaKXKe PACTUTEIHLHOTO TIOKPOBa B 1eJIoM. boraTsie BO3MOX-
HOCTH JUTSI IOJY4eHUs BRICOKO3(D(DEKTUBHBIX JIEKaPCTBEHHBIX NpenaparoB mnpecTapiser ¢opa Kazaxcrana,
HacuuThIBaromas Oonee 6000 BHIOB COCYIAMCTBIX PACTEHHH, Cpedd KOTOPBIX 3HAYUTEIHHOE KOJIMYECTBO
CBIPHEBBIX MCTOYHUKOB OHOJIOTHYECKU aKTHBHBIX BEIIECTB. HO sl XapaKTepUCTHKHU CHIPbEBBIX PacTCHUN
YPE3BBIYAIHO BAYKHBI OIEHKA HKOJIOTHYECKOTO COCTOSHUS TMOIMYJISALUHN, ONpeNeNIeHHe CTEIEHU AeTpaIallii
3eMelb B YCIOBHUSIX MECTOOOMTaHUs JIEKapCTBEHHBIX BUJOB pacTeHuil [1]. BrlsiBnenue BUIOB, onpeaencHre
YHCIICHHOCTH, BO3PACTHOTO COCTaBa M MX reorpaMuecKoro pacupocTpaHeHHUs CIOCOOCTBYIOT ONPEIEICHUIO
CTpaTeruy MOMYJISIIMA OMUCHIBAEMBIX BUIOB. DTO HEOOXOAWMO Ui YCTAHOBJIEHUS CIIOCOOOB BBIKMBAHWS,
noJ/iepKaHus CTaOWIBHOCTH MOMYJISILMK TOMUHAHTA B COOOIIECTBAX B €CTECTBEHHBIX YCIIOBHAX B LIEIOM U
JUTS BOCCTAHOBJICHHSI YHCICHHOCTH MOMYJISIUNA TOCIEAHUX MOCTE MPOMBIIUIEHHBIX 3aTOTOBOK.

OOBeKTaMHu W3YyYCHHS SBUINCH JCKAPCTBEHHBIC pAacCTEHUS — peBeHb Burrpoka (Rheum wittrockii
Lundstr.) u3 npupogHBIX HOMYJISAIAA HAa TEPPUTOPUU AJIMAaTHHCKOW oOjacTH B mpenenax xpebrta Kynreit
Anaray.

Pon Rheum L. Bo pnope Kazaxcrana npeacrasieH 9 sugamu [2, 3].

PeBenns Buttpoka (Rheum wittrockii Lundstr.) oTHOCcHTCS K ceMelicTBY Polygonaceae Juss. MHOTOMET-
Hee TpaBsHucToe pacteHue. Ctebens BricoTor 50—-100 cm. JIucToBas miuacTUHKA SIMLIEBUAHO-TPEYTONIbHAS.
CouBerne — pefxasi pacKuaucTas Merenka. L[BeTku Oenble uiu po3oBateie, 10 2 MM Ai1. [1moas! okpyrible
B OUEPTaHUH, C ITUPOKOSHIIEBUIHBIM, MEIKOSYEHCTHIM U MOPITHHUCTHIM KOPHYHEBBIM OpemkoMm [2]. Pacter
[0 TPaBSHUCTBIM M JIECHBIM CKJIOHam Top. [Ipomspacraer B MHPOKOM AHMANa30HE MECTOOOMTAHUN TEMHO-
XBOMHBIX JIECOB: Ha OTKPBITBIX MECTaX, MEXIY JEPEBbSIMH B Pa3pPEKECHHOM €JIbHUKE, B TPEIIMHAX CKAIbHBIX
BBIXOJIOB, B JIECY, JTa)Ke TIOJTHUMACTCS B CyOANBITUACKHA mmosic [3].

Mecra pacmpoctpanenus: Jxynarapckuii Anaray, CeBepubiii Tsub-11lanb: Kuprusckmii Anaray, 3an-
nuiickuil Anatay, Kynreit Anaray, Tepckeil Anaray, 3ananusiii Tsaas-11ans [3].

Oo6mee pacnpoctpanenue: Cpennsist Azus (Tsub-111anp, [Tamupoanaii), 3anaanaeiit Kurait (xyHrapus,
Kamrapus).

Bce Buapl pona Rheum L. SBASIOTCS JI€KapCTBEHHBIMH, MUILEBBIMHU, KPACHIBHBIMH, KOPMOBBIMH, IY-
OWJILHBIMU PacTEHUSMHU [4].

Hcnonp3yetcs Kak 3akperuisioniee Wwin ciabuTenbHoe. SIBISETCS NEHHBIM CBIPheM s TyOWITbHO-
AKCTPAKTOBOM MPOMBIIITICHHOCTH [4]. COACPIKUT YTIEBOIBI, OPraHUIECKUE KHCIOTHI, KATEXHUHBI, JTyOUIIbHBIE
BELIECTBA, aHTPaxUHOHHI [5]. I3 xopHel peBeHs ButTTpoka moiydeH mpemnapar, B COCTaB KOTOPOTO BXOAAT
KaTexXWHbl U (EHOJIOKHUCTIOTH. PU3NOIOTHYecKoe ASHCTBHE ATOTO Iperapara UCIBITHBAIOCh B Kazaxckom
HUU onkosoruu u paguojorud. [1o npeaBapuTenbHbIM JaHHBIM OH 00J1a1acT TOPMO3SIICH aKTHBHOCTBIO
(Ha pocT HEKOTOPHIX 3JI0KAYECTBEHHBIX OMyXouiei) [6]. B cBs3u ¢ 3TUM O BBISBICHUIO MECTa IpoU3pacTa-
HUS ¥ pacnipocTpanenust Rheum wittrockii Lundstr. Hamu ObLT0 IPOBEACHO KCIIEIUIIMOHHOE 00CIeI0BaHUE
xpebTa Kynreit Anaray (AlMaTHHCKas 00JIaCTh).

PecypcHoe obOcnenoBaHue MPOBEEHO MapIIPYTHO-PEKOTHOCIIUPOBOYHBIM MeTojoM [7]. Bo3pactHoii
COCTaB MOMYJSILUA peBeHs BUTTpoka ompenensics METOAOM PEHIOMHU3UPOBAHHBIX IUIOMIAA0K PasMEpoOM
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5x5 B Tpex moBTOpHOCTAX [8]. OmpeneneHue COMYTCTBYIOIIUX AUKOPACTYIIUX BHUAOB MPOBOIUIOCH IO
«Dnope Kazaxcramay wu «MmmocTpupoBaHHOMY ompenenuTento pactenuit  Kazaxcrama» [2, 3].
[Ipu m3ydeHnn OMOIOTHIECKUX M DKOJIOTHIECKUX OCOOCHHOCTEH Mpom3pacTaHus peBeHs Burrpoka (Rheum
wittrockii Lundstr.) y4uThIBand BO3PAacTHOH COCTaB WX LeHomomyisiuid. OmpeaeneHue BO3pacTHOTO CO-
CTOSTHHSI PACTCHUH MPOM3BOJIIOCH HA OCHOBAaHHU KOMIUIEKCA MOP(OJIOTHYECKHX U OHOIOTHYECKUX TPH-
3HAKOB: CHIOCOO MHUTaHUS, MOABIEHHE CIOCOOHOCTH K CEMEHHOMY Pa3sMHOXEHHIO, pa3iiinie IOBEHIIBHBIX U
B3pOCJBIX CTPYKTYp MOOEroB U KOPHEBBIX CHCTEM. Tarke ObLIM MCIOJIb30BaHBl OMOMETPUUYECKHE MTOKa3aTe-
JIM: YUCIICHHOCTh — KOJMYECTBO MOOETOB (B3pOCIHBIX pacTEeHHi) B TOH MM MHOW PacTUTEIBHOH accoiua-
MY, pa3Mepsl 1 OrmoMacca (TI0J[3eMHBIX OPTaHOB) OT/IEIBHBIX OCOOCH.

B pa6ore ucnons3oBaiu MeiakomacimtadHyro (1:1 000000) aaMHHHUCTPATUBHYIO KapTy AJIMaTHHCKOM
o0acTH.

Ha tepputopuu xpedta Kynreit Anaray obcrmenoBanmem Obimu oxadeHsl 5 ymenuid (Iller Mepke, Op-
ta Mepke, Exunamma, XKaiimakOynak, Tory30ynak) U MEXTopHOE TUIaTo. B pe3yibTaTe SKCIEIUIIMOHHBIX pa-
00T Ha 00cneToBaHHOM TeppuTopuH Xpedra KyHreit Anaray ObUTH BBISBICHBI MECTa MMPOU3PACTAHUS U Pac-
npoctpaneHus peBeHs Buttpoka (Rheum wittrockii Lundstr.). B o0ciiezoBaHHBIX MyHKTax MapuipyTa, e
OBLIH BBISIBJIICHBI 00BEKThI U3Y4YCHUs, PUKCUPOBAIMCH KOOPAMHATHI HA MECTHOCTH pudbopom GPS.

OnwucaHbl XapaKTepHbIE pacTUTEIbHBIE cO00IIecTBa ¢ yuactueM Rheum wittrockii Lundstr. {ns xaxao-
T'0 PaCTUTEIBHOTO COOOIIECTBA YCTaHABINBAIH (DIOPUCTHUECKHH cOCTaB, Pa3bl PEHOIOTHUECKOTO Pa3BUTHUS
OTAEIBHBIX BUIOB, UX KH3HEHHOE COCTOsTHUE, oOmiue (1o mkaine pynae), pasmenienue (1o mkane b.A. bei-
KOBa), MOPGOMETPUIECKUEC ITapaMeTphl (BBICOTA, TAOUTYC), )KHU3HEHHBIE (OPMEI (IepEBbs, TPABhI, KyCTapHHU-
KH 1 T.IL.).

Xpeber KyHnreit Anaray pacrnosioxeH K I0ry oT 3auIMicKoro Ajartay, 00pa3yroIiero Ayry, BBIITYKIIOH
JacThIO OOpaIIeHHYIO Ha ceBep. B 1eHTpaibHOHN, HanboJiee BBICOKOH YacTH XpeOTH coenmHEHB UmimmKo-
KeMuHCKHM TOpHBIM Y3JIOM, SIBJISIFOIIUMCS BojaopaszaenoM pek Yon-Kemun n Unimk, KOTOphie MpOpe3aroT
XpeOTHI B 3aMa/IHOM U BOCTOYHOM YacTsIX.

Xpeber KyHnreit Anaray npeiacraBieH Ha Tepputopud Ka3zaxcraHa TONBKO CEBEPHBIMU CKIIOHAMH BOC-
TOYHOH "acTH. B BocTouHO# yactn KyHrest KpyTOCKIIOHHBIN peibed) OTAMYaeTCs] MEHbIICH aMIUTUTYJON BbI-
COT M MpeNCTaBIeH penbedoM cpenHeropHoro oonuka. CeBepHble ckIIoHBI XpedTa KyHreit AnaTtay cioeHsl
ciannamu, nopdupuramu, Tyhamu u OpeKUHsIMUA, OTHOCHMBIMH K HIKHETAJIC030iCKOMY Bo3pacTy. B gomnu-
He p. Yk, mexay pekamu Tanael u KauHabl, BRIXOIAT TPETHYHBIC KPACHO-OYpbhIe TIHHBI ¢ JTMH3aMU U
MPOCIIOSAMHU KOHIJIOMEPATOB, BHINIE KOTOPHIX JIEKAT KOPUYHEBEIC U3BECTKOBEIC TNIMHBI, IEPEKPHITHIC Tajley-
HuKaMd. CKIIOHBI CHJIBHO pacdjIeHEHbI W TPyIHOAOCTYHHBI. COBMECTHO ¢ TOpHBIM MaccuBoM KynykTray oH
3aMBIKaeT ¢ I0ra MeXropHyIo JKaraHallcKyro paBHHHY, KOTOpas ¢ ceBepa 3akphiTa ckioHamu CeipekTrac u
Typaiirslp. MakcumanbHasi BeicoTa Xpedta 4000—4300 M Hag ypoBHEM MOPS, XapaKTepU3yeTCsl BBICOKOTOP-
HBIM KPYTOCKJIOHHBIM peribedom [9].

Knumarudeckne ocoOeHHOCTH XpeOTa HOCAT SPKO BBIPAXKEHHBIH TOSCHON XapakTep M HaxoJsaTcs B 3a-
BHUCHUMOCTH OT KOMIUIEKca MPUPOAHBIX (pakTopoB. Ocoboe 3HaYCHUE MPHU STOM MMEIOT BBICOTA MECTHOCTH,
AKCIO3UIMSI, KPYTH3HA CKJIOHOB M PaCUJICHEHHOCTh TeppUTOpUH. KiMMaT oTiaudaeTcsl MpOXiIaHbIM BIIAX-
HBIM JIETOM M XOJIOAHOM Cyxoii 3umoii. Kpaitnue temneparypsl Bosayxa — ot +34 °C mo -45 °C. Orpuna-
TeJbHBIE CPETHEMECSIHBIE TEMIIEPATYPhI AePKaTCA B TEUCHHE MATH MecCAIeB. B cypoBbie 3UMBI cpeHeMe-
CSIYHBIE TEMITEpaTyphl STHBaps MOHIKaTCs 10 -21 °C, MOJ0KUTETbHBIE CPETHECYTOUYHBIE TEMIIEPATYPhI
BO3/lyXa HACTYIAIOT B KOHIIE MapTa—Hadyaje ampeiiss. B 3To BpeMsi BO3MOXKHO IMOBBIIICHHE TEMIIEPaTyp B
naHesHOe Bpems 10 27-30 °C. Jleto KOpoTKOe, yMepeHHO Temtoe. CpeqHeMecsdHas TeMIeparypa Hiojst Co-
craBisiet okoso 14—15 °C. KonuuecTBo 0cafkoB yMeHbIIaeTcst 10 146 MM B CyXHe€ TOJIbI, BO BIAXKHBIC —
yBenuuuBaeTcs 10 468 MMm. CaMblil CyXoil ce€30H roja 3MMHUA — B SHBApE OCAJAKH COCTABIAIOT JIUIIb 3—6
MM, uin MeHee 1-2 % romoBoil HopMBL. CHEXHBIN TOKPOB TOHKHH, HAWOOJbINAS JeKaaHas BHICOTA €ro 3a
3uMy gocturaet 20 cM, a Ha ceBepo-3amlaaHbIX CKIoHaX — 65 cMm [9].

Tepputopus palioHa 3aHATa B OCHOBHOM T'OPHBIMH YE€PHO3EMaMU, TTOKPHITEIMU HU3PEKEHHON TTOJILIHHO-
THITYaKOBOH, pa3HOTPABHOM paCTUTEIHHOCTRIO. MecTaMi BCTPEYAIOTCS JIyTOBO-0010THEIEC TOYBHEI [ 10].

OcobenHocty (GIIOpsl U pacTUTEILHOCTH XpebTa KyHrelh Anatay ¥ MpHIIEralOuX K HUM TEPPUTOPHIA
oTpaxkeHsl B paborax H.W. Pyonoga [11], H.B. [1aBnosa [12], B.I1. 'onockokosa [13], A.Il. l'amatoHOBOM 1
B.II. TonockokoBa [14], Bb.A. brikoa [15], B.B. ®riocuna [16], C.A. Apsicranramuea [17],
H.X. Kapmermresoii [18], M.C. Bbaiitenosa [19], .. Ponmyruna [20], M.K. Kykernosa [21], M.C. baiiteHoBa,
I"'M. KynabaeBoit u npyrux [22].
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Buosakonoruyeckmne ocobeHHoCTH peBEeHA...

Ha o6cnenoBanHoli Tepputopun peBeHs Burtpoka (Rheum wittrockii Lundstr.) Ob11 BBISIBIEH BO BCEX
IMyHKTax MaprpyTa (Tabdi. 1). BeisiBieHo, 9T0 BUI OOBIUEH B MOATIOSNCE TEMHO-XBOWHOTO Jieca, BCTPEUASTCS
kak nof mosiorom e Illpenka (Picea schrenkiana Fisch et Mey.), Tak ¥ Ha OTKPBITBHIX MOJISTHAX U TPABSHH-
cThIX ckiloHax. OcobeHHo KpynHble nmonyysinun B KyHreld Anaray Bua o0pa3zyeT Ha TPaBsHHUCTBIX CKIOHAX
3amaJHBIX | FOXKHBIX dKcmo3unmid BeIcOT 2000—2800 M Hax ypoBHEM Mops (Tad. 1).

Tabnuma 1

Pacnpocrpanenne peBeHsi Burtpoxa (Rheum wittrockii Lundstr.) Ha o0cie1oBaHHOM
Tepputopuu xpedta Kynreii Anaray

M AoGconroTHas
€CTO MPOU3PACTAHUS PacturensHOE cO0OOIIECTBO KoopaunaTer

BBICOTA,M
Ymense et Mepke, JpeBecHO-pa3HOTPABHO- N-42°00'582" 2130
15 kM ot moc. JKananam KYCTapHHUKOBO-PEBEHOBAS E—078°44'954"
Ymense Opra Mepke, KycrapaukoBo-pa3HOTpaBHO- N-42°58'310" 2324
21 kM ot noc. JKananam peBeHOBas E—078°39'904"
Ymense Exnarnra, PasHoTpaBHO-KYCTapHHUKOBO- N-42°58'187" 2336
15 kM ot moc. JKananam peBeHOBas E—078°39'940"
Ymense XKaiinakOyaxk, KycrapaukoBo-pa3HOTpaBHO- N-42°58"769" 1996
7 xM ot noc. JKayanarr peBeHOBas E—078°40'090"
Ymense Tory30ymax, PasHoTpaBHO-KYCTapHHUKOBO- N-42°58"769" 1996
8 kM ot noc. XKananam peBeHoBast E-078°40'090"

Uzyuens! ¢puToneHoTHYECKHE O0COOCHHOCTH peBeHs Buttpoka (Rheum wittrockii Lundstr.) u ¢mnopu-
CTHYECKHI COCTaB €ro cOO0IIEeCTB.

Hwxe npuBogutes onucanue Hanboliee TUIMMYHBIX JUIS BUJIa MECT OOUTaHHS.

Honynayus 1. Xpeber Kynrelt Anaray, ymense Ller Mepke, 15 kM ot noc. XKananam. /[peBecHo-
Pa3HOTPABHO-KYCTapHUKOBO-PEBEHOBEIC coo0ImecTBa (Ass. Rheum wittrocki-Ligularia macrophylla-Phlomis
oreophylla-Lonicera karelinii,L.hispida, Rosa laxa, Spiraea lasiocarpa-Sorbus tianschanica, Populus
tremula L, Betula pendula). Bwicora 2130 M nHan ypoBHeM wmopsa. Koopamnater: N—42°00'582";
E-078°44'954". CknoH 10ro-3anagHoi 5KCHO3UIMHA. XapaKTEPHBIMUA COMYTCTBYIOIIMMH BUAAMHU SBIISIOTCS:
W3 IPEBECHBIX BUAOB: pssOWHA TAHbIAHCKAS (Sorbus tianschanica Rupr.), ocuna (Populus tremula L.), 6epe-
3a noBucnas (Betula pendula Roth.), Oepesa Tsubinanckas (Betula tianshanica Rupr.); U3 KycTapHHUKOB —
xumonocts Kapenuna (Lonicera karelinii Bunge.), xumonocts merunucras (Lonicera hispida Pall.), mm-
TIOBHUK pPBIXIBIA (Rosa laxa Retz.), taBonra BomocucromuionHas (Spiraea lasiocarpa Kar et Kir.).
TpaBsHUCTBIC BUBI PACTCHUI IPEICTABIICHBI CIICAYIOIUME BHIAMH: TepaHb xoiamoBas (Geranium collinum
Steph. ex Willd.), Oy3ynpHuk kpynHOmuctHbIA (Ligularia macrophylla (Ledeb.) DC.), Oy3ynbHUK
HapeiHCKUH (Ligularia narynensis (C. Winkl.) O. et. B. Fedtsch.), maBens TtsaubmaHckuii (Rumex
tianschanicus A. Losink.), maBens OOBIKHOBeHHBIH (Rumex acetosa L.), KOTOHOIICHC JOMOHOCOBBIH
(Codonopis clematidae (Schrenk) Clarke.), 3omHuK TOpHBIN (Phlomis oreophylla L.), uemepuna JloGens
(Veratrum lobelianum Bernh.), BacunmuctHuk xommoBod (Thalictrum collinum Wallr.), OoprieBuk
pacceuennbiii (Heracleum dissectum Ledeb.).

[MpuBeneHo ommcanue (QIOPHCTUYECKOTO COCTaBa JIPEBECHO-PA3HOTPABHO-KYCTAPHUKOBO-PEBEHOBBIX
acconmanuii xpedta Kynreit Anaray (tabmn. 2).

Tabnuma 2
DJIOPUCTHYECKHUI COCTAB IPEBECHO-PA3HOTPABHO-KYCTAPHHKOBO-PEBEHOBBIX aCCONUAIUI

e Ha3zBanue Buga TpoexruBroe ®enodaza
/1 MOKpPBITHE, %o
1 2 3 4

1 Rumex tianschanicus A. Losink. 35 [InonoHommenue
2 Rumex confertus Willd. 10 [{BeTeHne
3 Heracleum dissectum Ledeb. 5 I{BeTcHme
4 Ligularia macrophylla (Ledeb) DC. 5 IlBeTcHme
5 Dactylis glomerata L. 10 [TnogoHOIICHNE
6 Elytrigia repens (L) Nevsk.i 10 [TnogoHOIICHNE
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1 2 3 4
7 Thalictrum simplex L. 3 IIBeTcHme
8 Urtica dioica L. 2 I{BeTeHue
9 Geranium collinum Steph. 1 IIBeTcHme
10 Origanum vulgare L. 3 IIBeTenue
11 Aconitum leucostomum Worosch. 5 I{BeTeHue
12 Nepeta pannonica L. 4 I{BeTenue
13 Lamium album L. 2 IIBeTcHme

BospacTtHol cocTaB 1ieHononyJsAuid peBeHd BUTTpoka B JaHHON accOUMAIlMU COCTABIAET: IOBEHUIIb-
HBIX — 8, BUPTHIBHBIX — 15, TIOJIOBO3pENBIX — 72, CEHUIBHBIX — 5 %.

Homynsius 2. Xpebetr Kynrelr Anaray, ymense Opra Mepke, 21 kM ot noc. JXXananam. Breicora 2324
M Hax ypoBHeM Mops. Koopmunater: N—42°58'310"; E—-078°39'904". KycrapHHKOBO-pa3HOTpaBHO-
peBeHOBEIe coobrmiectBa (Ass. Rheum wittrockii-Ligularia macrophylla, Veratrum lobelianum-Rosa laxa,
Juniperus sabina). 3 npeBecHBIX BUJOB — €Nb TAHbIIAHCKas (Picea schrenkiana Fisch et Mey.), psiOuna
TaHbIIaHcKast (Sorbus tianschanica Rupr.), ocunsl (Populus tremula L.), sxumonoctu Kapennna u AnptMana
(Lonicera karelinii Bunge ex P. Kir.), (Lonicera altmanii Regel. ex Schmahl.), 6epe3a mosucnas (Betula
pendula Roth.), Oepeza Ttsupmanckas (Betula tianshanica Rupr.); W3 KyCcTapHHUKOB: OapOapuc
Pa3HOLBETOHOXKKOBEIN (Berberis sphaerocarpa Kar. et Kir.), mmmnoBHuk poeixibsiii (Rosa laxa Retz.),
MOJOKEBEIBHUK JIOXKHOKa3auul (Juniperus sabina Fisch.).

TpaBstHHCTBIC BHUABL: OY3YJIBHUK KPYHMHOJUCTHBIN (Ligularia macrophylla (Ledeb.) DC.), Gopen
oenoyctoiii (Aconitum leucostomum Worosch.), BacumuctHuK XonMoBou (Thalictrum collinum Wall.),
OopuieBuk  paccedeHHbld  (Heracleum  dissectum Ledeb.). KycrapHukoBo-pa3HOTpaBHO-PEBEHOBEIC
coo0mecTBa Ha YepPHO3EMOBHIHBIX TOPHO-JIYTOBBIX MTOYBAX, IPUYPOUYCHBI K TOPHBIM IUIATO M BEPXHEH JacTH
CKJIOHOB ymienuil. ®ropucTryecKuii CoCcTaB MpeACcTaBieH B TabIue 3.

Taonuma 3
DI0PUCTHYCCKHUH COCTAB KYCTAPHHKOBO-PA3HOTPABHO-PEBEHOBBIX ACCOIUAIUIA

Ne Hassanwue Buma IlpoexTHBHOE ®denodaza

T\IT OKpEITHE, %
1 Heracleum dissectum Ledeb. 5 I{BeTeHue
2 Thalictrum collinum Wall. 10 I{BeTeHue
3 Ligularia macrophylla (Ledeb.) DC. 10 I[BeTeHue
4 Rosa laxa Retz. 3 I{Berenue
5 Berberis sphaerocarpa Kar. et Kir. 4 I[BeTeHue
6 Rumex tianschanicus A. Losink. 50 [TrooHOIIEHNE
7 Rumex confertus Willd. 5 [TnomoHoOIICHNE
8 Dactylis glomerata L. 10 [TnomoHoOIICHNE
9 Elytrigia repens (L) Nevski 10 [TnomoHoOIICHNE
10 Heraclenm dissectum Ledeb. 3 I[BeTeHue
11 Urtica dioica L. 4 ByTtonusanus
12 Urtica urens L. 1 ByTtonusanus
13 Aconitum leucostomum Worosch. 2 I[BeTeHue
14 Arctium tomentosum Mill 5 I{BeTenue
15 Lappula sp. 5 [TnomoHoOIICHNE
16 Descurainia sophia (L) Webb. ex Prantl. 1 Ioxou
17 Artemisia sp. 1 ByTtonusanus
18 Silaus besseri DC. 2 I[BeTeHue
19 Lamint album L. 1 I[BeTeHue

BospacTtHoii cocTaB neHomony s peBeHs BUTTpoka B J7aHHON acCOIMAllUM COCTABWIL: IOBEHUJIBHBIX
— 12, BuprunbHbIX — 15, monmoBo3pensix — 73 %, CeHMIIbHBIE 0COOM OTCYTCTBOBAJIH.

Honynayus 3. Xpeber Kyureit Anaray, yimeiase Exkuama, 15 km ot noc. Xananai. Beicota 2336 M Hajg
ypoBHeM Mops. Koopamnater: N—42°58'187"; E—-078°39'940". Pa3zHOTpaBHO-KyCTapHHUKOBO-PEBEHOBBIC
coobmecTBa (Ass. Rheum wittrockii-Rosa alberti, Juniperus pseudosabina-Ligularia macrophylla, Rumex
tianschanicus). YacTtele CIyTHHKH peBeHsS BuTTpoka w3 paepeBbeB: psaOwHAa TaHBIIAHCKasS (Sorbus

72 BecTHuk KaparaHgmHckoro yHusepcurteTa



Broskonornyeckne ocoOEHHOCTH peBEeHA...

tianschanica Rupr.), ocuna (Populus tremula L.), enb taaemanckas (Picea schrenkiana Fisch et Mey.); u3
pa3sHOTpaBbs: Oy3yJbHUK KpymHOMUCTHBIN (Ligularia macrophylla (Ledeb.) DC.), BaCHIIMCTHUK XOJIMOBOM
(Thalictrum collinum Wall.), maBens TsHbIIaHCKUH (Rumex tianschanicus A. Losink.), Moyiodaii anaTaBCKuii
(Euphorbia alatavica Boiss.); u3 KycrapHHKOB: MmHIOBHUK (AnsOepra Rosa alberti Regel.), TaBonra
3BepoboenuctHas (Spiraea hypericifolia L.), bapOapuc paHOIIBETOHOKKOBBIN (Berberis sphaerocarpa Kar.
et Kir.), MOXoKEBENbHUK JIOXKHOKa3auui (Juniperus psedosabina Fisch.).

Bo3spacTHo# cocTaB eHOMOMYAIMI peBeHss BUTTpoka B JaHHOI acCOIUAIK COCTABIII: FOBCHIIIBHBIX
— 17, BupruibHbIX — 21, monoBo3pensix — 53 %, ceHHIbHBIE 0COOM OTCYTCTBOBaH. DIOPUCTHUECKUI
COCTaB TIpECTaBjICH B Ta0HIIC 4.

Tabnuuma 4
®10pUCTHYECKUI COCTAB PA3HOTPABHO-KYCTAPHHKOBO-PEBEHOBBIX ACCOIUAIUIA

- HazBanwue Buna TpoekTnBHOC ®denodaza

TI\IT MOKpEITHE, %
1 Ligularia macrophylla (Ledeb.) DC. 30 I{Berenune
2 Phlomis oreophylla L. 5 [TnomonomeHME
3 Codonopis clematidae (Schrenk) Clarke. 10 I{BeTenue
4 Aconitum leucostomum Worosch. 10 Byronmzanust
5 Rumex tianschanicus A. Losink. 50 ITnomoHomrenne
6 Rumex confertus Willd. 5 [Tnononomenwe
7 Dactylis glomerata L. 10 ITnomoHomIeHne
8 Elytrigia repens (L) Nevski. 10 [TnononomeHMe
9 Heraclenm dissectum Ledeb. 3 IIBeTeHue
10 Urtica dioica L. 4 Byronmzanust
11 Urtica urens L. 1 byronuzanus
12 Aconitum leucostomum Worosch. 2 IIBeTeHue
13 Arctium tomentosum Mill. 5 IIBeTeHue
14 Lappula sp. 5 [Tnononomenwe
15 Descurainia sophia (L) Webb. ex Prantl. 1 IToxoit
16 Artemisia sp. 1 Byronmzanust
17 Silaus besseri DC. 2 IIBeTeHue
18 Lamint album L. 1 IIBeTeHue

Tonynayus 4. Xpebetr Kynre#t Anaray, ymenbe XKaiinakOynak, 7 km ot noc. XKamanam. Pacmonoxena
Ha BbIcoTe 1996 M Hag ypoBHeMm Mops. Koopaumnater: N—42°58'769"; E—078°40'090". KycTtapHukoBo-
Pa3sHOTPaBHO-PEBEHO-EIIOBO-MOXIKEBEIOBEIE coodIecTBa (Ass. Juniperus pseudosabina-Picea schrenkiana-
Rheum wittrockii-Thalictrum collinum-Ligularia macrophylla-Berberis sphaerocarpa-Lonicera karelinii).
W3 nmpeBecHBIX BHUIIOB: pssOMHa TsHbIIAHCKas (Sorbus tianschanica Rupr.), ocunsl (Populus tremula L.),
xxumosiocts Kapenmna m Anmbet™ana (Lonicera karelinii Bunge ex P. Kir.), (Lonicera altmanii Regel. ex
Schmabhl.), 6epesa mosucnas (Betula pendula Roth.), 6epesa TsaHbinanckas (Betula tianshanica Rupr.), einb
TaHbIuaHcKas (Picea schremkiana Fisch et Mey.); n3 KycrapHukoB: OapOapuc pa3HOIBETOHO>KKOBBIN
(Berberis sphaerocarpa Kar. et Kir.), munoBHUK pbixiubiii (Rosa laxa Retz.). TpaBsiHUCTBIE BUABIL:
Oy3yIbHUK KpyHMHOMUCTHBIA (Ligularia macrophylla (Ledeb.) DC.), OGopernt Oenoycteiii (Aconitum
leucostomum Worosch.), BacumuctHuk xonmoBo# (Thalictrum collinum Wall.), OopiueBuK paccedeHHBII
(Heracleum dissectum Ledeb.).

BospacTtHol cocTaB 1ieHONONyIs1MA peBeHd BUTTpoka B JaHHOM accolMalliy COCTaBWII: FOBEHWJIbHBIX
— 12, BuprmnsHBIX — 13, monmoBo3pensix — 69 %, cenmnbpHBIE 0cO0M OTCyTCTBOBaNH. lIprBeneHo omuca-
HUE (PIOPHCTHYECKOTO COCTaBa KyCTApPHUKOBO-Pa3HOTPABHO-PEBEHO-EJI0BO-MOKIKEBEIOBBIX acCOUALNi
xpebra Kynreit Anaray (tabm. 5).
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Tabnuuma 5

DIOpPUCTHYECKHI COCTAB KYCTAPHUKOBO-Pa3HOTPABHO-PEBEHO-
€JI0BO-MOKKEBEJIOBBIX ACCONMAIT

Ne Hazpanue Buna TpoekTiBHOC ®denodaza
T\t TOKpHITHE, %
1 Rumex tianschanicus A. Losink. 35 [TnogoHOIIEHNE
2 Rumex confertus Willd. 10 I{BeTeHne
3 Heracleum dissectum Ledeb. 5 IIBeTeHue
4 Ligularia macrophylla(Ledeb) DC. 5 I{BeTeHne
5 Dactylis glomerata L. 10 ITnomoHoIIEHNE
6 Elytrigia repens (L) Nevski. 10 ITnomoHoIIEHNE
7 Thalictrum simplex L. 3 I{BeTeHne
8 Urtica dioica L. 2 IIBeTeHue
9 Geranium collinum Steph. 1 I{BeTeHne
10 Origanum vulgare L. 3 I{BeTenne
11 Aconitum leucostomum Worosch. 5 IIBeTeHue
12 Nepeta pannonica L. 4 I{BeTeHne
13 Lamium album L. 2 IIBeTeHue

Honynayua 5. Xpeber Kynreit Anaray, ymense Tory30ynak, 8 km ot moc. XKamanam. Beicora 1996 m
Haj ypoBHeM Mops. Koopaunater: N—42°58'769"; E-078°40'090". PazHoTpaBHO-KyCTapHUKOBO-PEBEHOBBIE
coobmectBa (Ass. Rheum wittrockii-Thalictrum collinum-Ligularia macrophylla-Berberis sphaerocarpa-
Lonicera karelinii). YacTele CIyTHHKH peBEeHS BWTTpoka W3 nepeBbeB: psiOWHA TAHBITAHCKAs (Sorbus
tianschanica Rupr.), ocuna (Populus tremula L.), enb taaemanckas (Picea schrenkiana Fisch et Mey.); u3
pasHOTpaBbs: Oy3yJAbHUK KpymHONUCTHBIN (Ligularia macrophylla (Ledeb.) DC.), BaCHIIMCTHUK XOIMOBOH
(Thalictrum collinum Wall.), maBens TsHbIIaHCKUN (Rumex tianschanicus A. Losink.), Moyiodaii anaTaBCKuii
(Euphorbia alatavica Boiss.); U3 KycTapHHKOB: MHIOBHUK AnbOepta (Rosa alberti Regel.), TaBonra
3BepoboenucTHas (Spiraea hypericifolia L.), 6apoapuc paHONBETOHOXKKOBBIN (Berberis sphaerocarpa Kar.
et Kir.), MOXKeBeIbHUK JIOXKHOKa3auui (Juniperus psedosabina Fisch.).

BospacTtHol cocTaB 1ieHONONyIs1MA peBeHsd BUTTpoka B JaHHOM accolMaliiy COCTaBWII: IOBEHWJIbHBIX
— 8, BuprmibHbBIX — 17, monoBo3penbix — 79 %, ceHuIbHBIE 0COOM OTCYTCTBOBaNU. DropucTUdecKuit
COCTaB TIpeCTaBjICH B Ta0HIIE 6.

Tabnuma 6
DI0PUCTHYECKHUI COCTAB PAa3HOTPABHO-KYCTAPHHKOBO-PEBEHOBBIX aCCOHALUM

Ne Ha3zBanue Buna TpoexruBroe denodaza
m\in MOKpBITHE, Yo
1 Thalictrum collinum Wall. 10 I{BeTenue
2 Ligularia macrophylla (Ledeb.) DC. 3 IIBeTenue
3 Rosa laxa Retz. 4 I{BeTenue
4 Berberis sphaerocarpa Kar. et Kir. 1 I{BeTenue
5 Thalictrum collinum Wall. 2 IIBeTenue
6 Ligularia macrophylla (Ledeb.) DC. 50 [TnomonomEeHME
7 Rosa laxa Retz. 5 IImonmonomenue
8 Berberis sphaerocarpa Kar. et Kir. 10 [Tnononomenwe
9 Elytrigia repens (L) Nevski. 10 [TnononomeHwne
10 Heraclenm dissectum Ledeb. 3 IIBeTenue
11 Urtica dioica L. 4 Byronmzanust
12 Urtica urens L. 1 byronuzanus
13 Aconitum leucostomum Worosch. 2 IIBeTeHue
14 Arctium tomentosum Mill. 5 IIBeTeHue
15 Lappula sp. 5 [TnononomMEeHME

ITo HamuM HaOJIOACHHSM, Yallle BCETO DK3EMIUIAPHI peBeHs Burrpoka (Rheum wittrockii Lundstr.) B
(haze 1BETCHMSI — HaYaja CO3PEBAHUS CEMSH.
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BospactHotii cocraB peBeHst BUTTpoka onmcaHHBIX accoIMaIiuii ObLT MPECTABIICH CIICAYIOIUMH MTOKa3aTe-
JISIMU: FOBEHIITBHBIX — 2—15, Buprunbusix — 7—10, monmoBo3pensix — 50-76, craperommx — 7—15 %.

3a moseBoit meproa ObLTH 00CTIETOBAHEI 5 YIIETUi U MEXKTOpHOE TutaTto B KyHrei AnaTay.

[TpuBOIUM XapaKTEPUCTHKY OOCIICIOBAHHBIX HAMH MECTOOOUTAHUIA.

ITepBoe mMecTooOUTaHHE peBeHS BUTTpoka — IO MOJIOTOM XBOWHOTO Jieca M HECKOJIBKO HIDKE — Ha
BBIcOTE OT 2500 10 2800 M. 3mechk ero oOMIve B OKPHITHE 3HAYUTEIBHBI, U 3aPOCIIH 3TH IS 3aTOTOBOK HH-
Tepeca He IPE/ICTABIISIOT KaK M3-32 CPEIHON IJIOTHOCTH 3araca, Tak U U3-3a TPYAHOJAOCTYITHOCTH MECTOOOH-
TaHUMH.

Bropoe — 1o 6e31ecHbIM CKIIOHAM pa3indHOW KPYTHU3HBI CPEIH KyCTapHUKOBO-PAa3HOTPABHOTO ITOKPO-
Ba Ha BbIcOTE OT 2500 m0 2300 M OT TpaHUIIBI Jieca TIOYTH J0 TMOWMBI peUeK, TEKYITUX 10 YIIenbsIM. B aToM
MECTOOOUTaHUU U COCPEIOTOUYCHBI OCHOBHBIC 3aPOCITH 3TOTO PACTCHUS.

Tperbe — 1O CKIIOHAM pa3iNYHOM KPYTH3HBI CPEIN APEBECHO-KyCTapHHKOBO-PAa3HOTPABHO-
peBeHoBOTO MoKpoBa Ha BeIcoTe oT 2300 10 2000 M. 31ech OH 0YCHB YPOKacH, HO HE3HAYUTEIIEH 10 TUIOIIA-
M.

PeBenb Buttpoka Ha 00cIeIOBaHHBIX YIIETbIX XpeOTa pacpOCTPaHEH M0 CKIIOHAM KPYTH3HBI, BEIPOB-
HEHHBIM Y9acTKaM pyCell B YIIENbsIX, MeXTOPHBIM Iu1aTto. Kpome Toro, peBenb BuTrpoka sBnsieTcs: Bereta-
THUBHO TIOJIBUKHBIM JJOMUHAHTOM, U TDIOTHOCTH 3aIaca €ro B COOOIIECTBaX 3aBHCUT OT BO3pacTa 0COOCH, UX
cnararomux. COBOKYITHOCTh ONITUMANIBHBIX SKOJIOTUYECKUX YCIIOBUHM M BO3PACTHBIX COCTOSIHUN OJIarOnpHsT-
CTBYeT 00pa30BaHUIO PEBEHEBBIX 3apOCiei ¢ BEICOKOW IIIOTHOCTHIO 3araca M Ha OOJIBIINX TUTOIIAISX.

Kynreit Anaray, yimense [ller Mepke. Bo3pacTHoil cocTaB ieHONomyJIsiiuii peBeHs BUTTpoka B JJaHHOM
ACCOLMAIIMH COCTABIISICT: FOBEHMIBHBIX — &, BUPTMIBHBIX — 15, HOIOBO3pENbIX — 72, CEHUIBHBIX — 5 %.

Kynre#i Anaray, ymense Opta Mepke. Bo3pacTHo# cocTaB IIeHONOMYJIAINA peBeHss BUTTpoka B mHaH-
HOHM aCCOIMAIMK COCTaBWJI: IOBEHIJIBHBIX — 12, BUPTHIBHBIX — 15, momoBo3penbix — 73 %, CeHWIbHBIC
0COOM OTCYTCTBOBAJIH.

Kynreit Anaray, ymense Exnama. BoisBnens! cambie 6onpline ruomanku peseHs Burtpoka. Coctas
€ro MOMYJIAIUN CIeAYIOIMINNA: IOBEHIIBHBIX — 17, BUPTHIbHBIX — 21, monoBo3pensix — 53 %, CeHUIbHBIE
0CO0M OTCYTCTBOBAJIH.

Kynreit Anaray, ymense XKaiinakOyinak. OTMEUEHO: IOBEHWIBHBIX — 12, BUPTHIBHBIX — 13, M0JI0BO3-
penbix — 69 %, ceHWIbHBIE 0COOM OTCYTCTBOBAJIH.

Kynre#i Anaray, ymense Tory30ymnak. BeisBieHbI camplie OOJNBITHE TUIOMIAAKH peBeHss Butrpoka. Co-
CTaB €ro MOMYJISIIUI CIEAYIOMMMA: IOBEHWIBHBIX — 2—15, BupruibHeix — 7—10, nonoBo3penbix — 50-76,
ctapetorux — 7—-15 %.

Kpatkuii anannus Bo3pacTHOTO COCTaBa MOMYJISIMI IO TPEM YIIENbSM YKa3bIBaeT Ha TO, YTO CaMbIe
YCTOWYMBBIC IIEHO3BI B 3apOCIIAX peBeHs BuTTpoka uMerorcs B yiienbsax Ekuaria, Tak kak 3/1ech HE 00Hapy-
YKEHO HU KOPHEBOW THIJIM, HU CTAPBIX MOJTypa3Iararoniiuxcs KOpHeH 1 KOPHEBHIIL.

Bwi600b1

Takxum 06pa3omM, 000OIIEHHBIE PE3yIbTATHl IOMYUSHHBIX JAaHHBIX O TOMyJISAIUIX peBeHs Butrpoka, mo-
3BOJISIIOT OTMETHTB:

1) ero momynsuy 061a0al0T CHIIBHBIME KU3HEHHBIMHU CTPATETHSIMHU, cJlarasi IeHOTHIT,

2) MOTHOWICHHOCTh 00pa3yeMBIX €T0 MOMyJISAIUei (HUTOIIEHO30B;

3) BBICOKYIO BapuabeIbHOCTh Psjia IICHOMOMYJIAIMOHHBIX TapaMeTPOB — YHUCICHHOCTH, TUTOIIA/IH, 3a-
HSTOMU €ro MOIyJIsAIueH, GuToMacchr,

4) OBICTPOE Pa3BUTHUE €TO IICHOTOMYJISAIINT;

5) ero momyJyAIMU MPOU3PACTAIOT COBMECTHO ¢ 20 BUAaMM pacTeHUM, 00najas MIMPOKON SKOJIOTHYE-
CKOM aMIUIUTYOM;

6) BO Bcex OIMMCAHHBIX ACCOLHUAIMIX MPEe0OIaaaoT mojoBo3pensie ocodu (ot 50 xo 74%);

7) ero momynsuuu GOPMUPYIOT YCTOWYMBEIE, KAK BO BPEMEHH, TaK H B MPOCTPAHCTBE, COOOIIECTBA B
Kynreii Anaray.

B pe3ynmpraTe HammMxX HCCICAOBAHMM YCTAHOBJICHO, YTO PEBEHb BUTTpoka oOiamaeT OOIBINON KOHKY-
PEHTHOH CTIOCOOHOCTHIO B OOpHOE 32 BEDKMBAHKE, TIOTHOWIEHHOCTHIO €r0 BO3PACTHBIX COCTOSHUHN B IICHO-
3aX, CHJIbHBIMHU JKU3HEHHBIMU cTpaTerusMu. O0maas Xopoiei crmocoOHOCThI0 K CEMCHHOMY M BETETATHB-
HOMY BO300HOBJICHUIO, €0 MOIYJISAIUN 00pa3yrT IIEHOTHIT Ha OOJBIIUX MPOCTPAHCTBAX U YIEPKUBAIOT ITY
TEPPUTOPHIO TECATKAMU JIET.
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H.A. Canap6aeBa

Kynreit Asnaraybsinaarsl Burtpok payrambiabia (Rheum Wittrockii Lundstr.)
0MO03KOJIOTHAJIBIK epeKIIeJiKTepi :KIHe MONYJIAIHACHIHBIH KAC KYPaMbl

Makanana aspigik ecimaik Buttpok payramibiaeiH KyHreil AnaTayblHAaFbl Tapaitybl, OHOIKOIOTHSIIBIK-
(UTOLICHONOTHSUTBIK €PEKIISNTIKTepl MKoHEe Kac Kypambl OOMBIHIIA MANIIMETTEp KeNTipiiren. AJjFaur per
ButTpok payrambiabie (Rheum wittrockii Lundstr.) keH TapajnfaH KaybIMIACTBIKTaphl aHBIKTAIBII, OJIAPIbIH
GbIiopucTHKANBIK Kypambl 3epTTeii. BUTTpok payramibl KesjueceTiH opbiHAapiasiH GPS koopauHatTapsi
aHBIKTANABl. PayFaml KaybIMAACTBHIFBIHBIH (DIOPUCTHKAIBIK KYpaMbl KiTi 3epTreiii. HakTel aHbIKTaIFaH
OCIMIIIKTEp KayBIMJACTHIFBIHBIH (IOPUCTHKAJBIK KypaMbl, TIPHIUTK (OopManapsl, 6Cy OpTachl, ociMIIKTep
KayBIM/IACTBIFBI JKOHE OJIAPJIbIH THIFBI3/BIFbI, TAPATYbI AHBIKTAILIBI.

Kinm ces0ep: Tapanysl, KyHreit Anaray, payraul, IOMyJISILHs, Kac KYPaMbl, KaybIMIACTHIFbI, (hyiopa, 6CiMIiK,
TYKBIM.
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Buosakonoruyeckmne ocobeHHoCTH peBEeHA...

N.A. Saparbaeva

Biological features of the Wittrock rhubarb (Rheum Wittrockii Lundstr.)
and age composition of their populations of the Kungei Alatau Ridge

Research eco-phytotsenotichesky characteristic communities. For the first time describes typical plant com-
munities involving Rheum wittrockii Lundstr. For the first time describes typical plant communities involving
Rheum wittrockii Lundstr. Determined habitat, and GPS coordinates. For each plant community established
floristic composition, phenological stages of individual species, their living condition, the abundance, ac-
commodation, life forms.

Keywords: spread, Kungei Alatau, rheum, population, age structure, communit, flora, plants, seed.
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O030p COBPeMEHHOT0 COCTOSIHUSI H3YYE€HHOCTH KA3aXCTAHCKUX BUI0B
p. Valeriana L. (Valerianaceae Batsch)

B cratbe naH 0030p COBPEMEHHOIO COCTOSIHUSI W3Y4YE€HHOCTH Ka3aXCTaHCKHX BHAOB p. Valeriana L.
(cem. Valerianaceae Batsch) 1 moka3aHbl IepCHEKTHBBI H3y4YEHHS U HCIIOJI30BAHUS MX B KAUECTBE HCTOUHH-
KOB BO30OHOBJISIEMOT'0 PACTHTEIBHOTO CHIPHS IS TOJIy4EHHSI OTEUECTBeHHBIX (uTonpenaparos. OTMedeHo,
YTO M3BICKAaHHE HOBHIX BHJIOB JIEKAPCTBEHHOTO PAaCTUTEIILHOTO CHIPHS SIBIISIETCS BeChbMa aKTyalbHOI 3aqadeit
JUISL OTeYeCTBEHHOH (papManeBTHYECKOil mpoMbInuieHHocTH. Kaszaxcran xapakrepusyeTcst GoraTeimmM re-
HO(OHIOM TIOJIE3HBIX PACTCHUH, B MEPBYIO OUYepeb AUKOPACTYIIMX BHJOB, 00JIaJafOMINX JICKAPCTBEHHBIMU
coiictBamu. IIpeacraBurenu ka3axcTaHCKOH (hJIOpHI U3 ceM. BalepHaHOBHIX Valerianaceae Batsch npusie-
KaloT BHUMaHHE KaK MePCIeKTHBHbIE HCTOYHUKH OHONIOTMYECKH aKTUBHBIX BEIECTB AJISI MONydYEHHs OTede-
CTBEHHBIX (PUTONPEIapaToB C MIMPOKHM CIIEKTPOM (apMakonornueckoro aeicrus. Llenb nccnenoBanuit —
OLIEHKA COBPEMEHHOTO COCTOSIHHSA U MEPCHEKTHB M3yUEeHHsI Ka3aXCTaHCKUX BUAOB pofa Valeriana L. n3 cem.
BaJIepHAHOBLIX Valerianaceae Batsch B kadecTBe HCTOUHHKOB BO30OHOBIISIEMOTO PACTUTEIBHOTO CHIPBS JUIS
TIOTYYCHUS] OTEUECTBEHHBIX (PUTOIPENapaToB CEJATHBHOTO, aHKCHOJUTUYECKOTO M CTPECC-IPOTEKTOPHOTO
nercTBus. Y mpexacTaButenel pona Valeriana L. BEIIBIEHO 5 BHIOB JISKapCTBEHHBIX PAaCTEHUMH, ITEPCIEKTHB-
HBIX JJISI BCECTOPOHHETO H3YYCHHS, HEKOTOpPBIE M3 HHX HMEIOT CBHIPbEBBIE 3aIachl, ONBIT IPHMCHEHHS
B HApPOAHON MEIUIMHE U UCHBITHIBAINCH B KylbType. HaydHblil M MpakTHUYECKUH MHTEPEC B 3TOM OTHOLIE-
HHUU TIpeACTaBisieT (papMaKOrHOCTHYECKOe M3ydeHHE B. COMHUTENbHOI V. dubia Bunge (V. turkestanica
Sumn. B. TypKecTaHCKas1), IPUMEHsIeMOI B MeIULIUHE aHaorudHo V. officinalis L.

Knioueswvie cnosa: dhnopa Kazaxcrana, Valeriana L., V. dubia Bunge (V. turkestanica Sumn.), 61ooruuecku
AKTHUBHBIE BEI[ECTBA, JICKAPCTBEHHBIE PACTEHMS, O(QHIHANbHAS MEIHUIMHA, HApOAHAsT MEUINHA, (hUTOIIpena-
parhl.

OdunmanbHas MeAMIIMHA BCE Yallle MPU3HAET MOTEHIMAI U IPUOPUTET JIEKAPCTBEHHBIX PACTEHUI
B JICYCHUH MHOTHX 3a00seBaHMiA. MHOTOJICTHUI OTBIT M3YYCHHS JICKAPCTBEHHBIX PACTCHUH ITOKa3al,
YTO M3BJICUCHHUS W3 HHUX OO0JIAJIAIOT HU3KOW TOKCHYHOCTBIO W TIPOSBISIIOT HEOOXOIUMBIC JIedeOHBIC
CBOICTBa, a pa3HOOOpa3re OMOIOTHYECKHA aKTUBHBIX BEIIECTB OOECIIEUYMBACT MIMPOKUI crieKTp (apma-
KOJIOTHYECKUX I(PPEKTOB PACTUTEIHHBIX TIPENapaToB. B cBsI3u ¢ 3TUM M3BICKaHUE HOBBIX BUIOB JIEKap-
CTBEHHOT'O PACTUTEIHHOTO CHIPHS SIBIISIETCS BECbMa aKTyallbHOU 3amadeit [1].

Kazaxcran xapakTepusyercst 0oraTeiinM reHo()OHIOM MOJIC3HBIX PACTCHUI, B TIEPBYIO OYEpe/ib AUKO-
pacTymux BWIOB, 00JAAIONINX JICKAPCTBCHHBIMU CBOMCTBaMU. [Ipe/cTaBUTENN Ka3aXCTaHCKOM (Iiopbl U3
ceM. BaJlepuaHoBele Valerianaceae Batsch mpuBiekaloT BHUMaHHE KaK IEPCIIEKTUBHBIE HCTOYHUKU OMOJIO-
TMYECKU aKTHBHBIX BEIECTB IS OIYYCHUS] OTEUYECTBEHHBIX (DUTONpPENapaToB ¢ MIMPOKHM CIEKTPOM (ap-
MaKOJIOTHYECKOTO JCHCTBHS, OTIIMYAIONIUXCS OBICTPONEHCTBYIOIIUMHE, HE 00NaIAIOIMMH KYMYJISITHUBHBIMU
CBOWICTBAMH M B MEHBIIIEH CTETIEHHU COMPOBOMKIAIONINXCS HEXKENATeTbHBIMHA TOOOYHBIMU 3 dekramu.

Lenp HaMX MCCIENOBaHUN — OLICHKA COBPEMEHHOTO COCTOSIHUS U TIEPCIICKTUB U3y4YCHHs Ka3axCTaH-
CKHX BUOB pojaa Valeriana L. u3 ceM. BanepuanoBbie Valerianaceae Batsch B kauecTBe HCTOYHHKOB BO300-
HOBIISIEMOTO PACTUTEIBHOTO CHIPhS JIJISl MONYYCHUS OTCUECTBEHHBIX (DUTONPENAapaToB CENATHBHOTO, aH-
KCHOJUTUYECKOTO U CTPECC-NIPOTEKTOPHOTO ACHCTBHSL.

CewmetictBo Valerianaceae Batsch Bkimouaet 13 ponos, oxBaTsiBatomux cBbiie 400 BUAOB, pacnpo-
CTPAaHEHHBIX B YMEPEHHBIX W XOJOMHBIX paioHax EBpasmm, CeepHoit Amepuku u FOxuoit Adpuxu [2].
3TO NPEUMYIIIECTBEHHO TPABSIHUCTBHIC PACTCHUS, PEJIKO — IONYKYCTAPHUKH U KycTapHUKH. [TouTH Bce MHO-
TOJICTHUE BAJICPUAHOBBIC UMCIOT XapaKTEPHBIH 3alax U TOPbKHUI BKYC, KOTOPBI 00BCHSIETCS IPUCYTCTBUEM
3(UPHOTO Macia, CoJep KaIlero BaJepUaHOBYIO KHCIOTY, KaM(apy, BAaHEPOJI, a TAKXKE allKaoOUIbl BAIEpUH
W XaTUHHH. braronaps 3ToMy pacTeHUs: ceMeicTBa SBISIOTCS ChIPhEM JUIsl PUTOTOBJICHUS yCIIOKauBaroIie-
r0, TOHU3UPYIOLIETO H CTUMYJIHUPYIOLIETO CPEACTBa, ITMPOKO HCIOIB3yEMOrO B MEUILINHE.
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O0630p COBPEMEHHOIO COCTOSIHMS. ..

Bunst cem. Valerianaceae n3naBHa UCTIONB30BATUCH TAKXKE LIS IPUTOTOBJICHUS] apOMaTHUECKUX Ma3ei
1 1yxoB. OcOOEHHO M3BECTHHI «HAPABD» — PAa3HOOOPA3HBIE CMECH M3 MPHUATHO MaXHYIINX PACTEHHHA ITOTO
ceMeiicTBa. HekoTopblie BUABI MCIIONIB3YIOTCS B MUYy pPaHHEW BECHOM B KaueCTBE CalaTHBIX PacTEHUM, BO3-
JeNbIBaeMbIX PEUMYILECTBEHHO B cTpaHax 3amanHod EBponsl u B CILIA: Banepuanemna oroponHas V. lo-
custa, B. BEHIIEHOCHAs V. coronata; y Ipyrux BUIOB YIOTPEONSIOT B MHUITY MSCHUCTHIE KIyOHH (BanephaHa
cbenioOHast V. edulis). MHorue BanepraHOBbIC W3BECTHBI KaK JICKOPATUBHBIC PACTEHUS: «KpacHas BajepHa-
Ha» Centranthus ruber, B. nekapcrBennas V. officinalis L., «adpukanckas Banepuana» Fedia eriocarpa u
T.1. [2].

Bo ¢nope Kazaxcrana cem. Valerianaceae nipencrasierno 19 (18) sumamu u3 3 pomos [3, 4], cpenu Ko-
TOPBIX 7 BHIOB XapaKTEPU3YIOTCS JICKAPCTBEHHBIMH CBOMCTBamMHU [5]. B odunmansHo memumuae (OM)
npumensiercs 1 Bun (Patrinia intermedia (Hornem.) Roem et Schult.), kak 3amenurenu Valeriana officinalis
L. — 3 Buna, B HapogHoit meauitnae (HM) — 7 BunoB, skcriepuMeHTanpHOM — 2 BuAa (Tadu. 1).

Tabnuma 1

ITepeuens JiekapcTBeHHBIX BHAOB ceMeiicTBa Valerianaceae Batsch ¢aopbl Kazaxcrana

Konnuectso KonnvecTBo BUJOB, IPUMECHSEMBIX B MEAHUIIUHE Hanmnuwne
Pox BUJIOB BO 3 5 S~ CBEIECHUMH O
¢nope oduIHaITEHOM HapOoIHOU . CHIPbEBOM
MEHTAIbHOM
Kazaxcrana Oaze
Valeriana L. 9(8) 3 (kak 3aMEHUTEIb 5 1 +
Valeriana officinalis 1L.)
Valerianella P. Miller 8 — — — —
Patrinia A.L. Juss. 2 1 2 1 +
Hroro BumoB 19(18) 1 7 2 —

Bonbie Bcero jnekapcTBEHHBIX BUAOB, MEPCIEKTUBHBIX I BCECTOPOHHETO H3y4YEHHsS, OTMEUCHO Yy
npencraButeneit pona Valeriana L. (5 BUAOB), HEKOTOPBIE U3 HUX UMEIOT CHIPHEBBIE 3aIachl, OMBIT TIPUMe-
HEHUS B HAPOTHOW MEINIIMHE ¥ UCIBITHIBAINCE B KYJIBTYpE.

B cBsBM c 3TUM wH3y4YeHHE, OCBOCHHE M pPAaIlMOHANBHOE HCIOJBb30BAHHE JIEKAPCTBEHHBIX BHIIOB
p. Valeriana L. mo3BonsT paclIMpUTh HUCTOYHUKH BO30OHOBJISIEMOTO PACTHTENHHOTO CHIPBS Ul CO3AAaHUS
OTEYECTBEHHBIX (PUTOIpENapaToB M COXPAaHUTh UX OMOpa3zHOOOpasue B MPHPOJIC.

Pon Valeriana L., B XoTOpOM cocpemoTOUYeHA MMOJIOBHHA BHIOB CEMEWCTBa, HACUUTHIBaeT okojio 200
BHJIOB, paCIIpOCTPAaHEHHBIX B YMEPEHHBIX U XOJOAHBIX paiioHax EBpasuu, CeBepHoil Amepuku [2]. 910 oa-
HOJIETHHE ¥ MHOTOJIETHHE TPaBBI BBICOTON OT 5 10 200 cM ¢ CYNPOTHBHBIMH JIHCTHIMH U MEITKUMH IIBETKA-
MU, COOpaHHBIMH B HIUTKOBHJHBIC WJIM METelbYaThle COlBETHs. [[BETKH HempaBWIIbHBIE, 000EHOJbIE WIIH
pazzenbHononble. [Imog — cemsiHKa, HHOTHA € JIETY4KOH. Pa3MHOXKalOTCSl ceMeHaMH M BET€TaTUBHBIM CITO-
cobom.

MHorue BUIBI BaJepuaHbl IMEIOT MPAKTHUECKOE 3HAYCHHE, MPEeXkKIe BCEro Kak JIEKAPCTBEHHBIE pacTe-
HUS: COJIEpP>KAaT MOHOTEPIICHOU/IBI (B MX YHCIIC UPUJIOU/IBI), CECKBUTEPIICHOWIBI, aJTKAIOHUIbI, (PUTOCTEPUHBI,
(h1aBOHOMIBI, YTIIEBOBI, a TAK)KE MOIUALIETUIICHOBBIE COCTMHEHUS, (DEHONbHBIE KUCIIOTHI, YKUPHBIE KUCIIOTHI
1 UX 3)UPBI YCTAHOBICHHOHN CTPYKTYphI. Brigeneno apupHoe mMacio. OOHapyKeHbI KyMapuHbI, TOKO(pepo-
eI [6].

Hawubonee u3BecTHbIM nipeacTaButeneM p. Valeriana L. eme co Bpemen Jpesneii ['pertun ([J{uockopun)
u Puma (ILmunnit) sBnsercst Banepuana jekapctBeHHas (V. officinalis L.), mupoko ucmonb3yeMas BO BCEX
CTpaHax MUpa MPEUMYIIECTBEHHO KaK KyJIbTHBUPYEMOE PacTEeHHE.

B nayuHyto nuteparypy Ha3BaHUE pacTeHUs BBen 0oTaHuk M Bpau K. JImHHEH nipu onucaHuy Bajepua-
HBI JIEKaPCTBEHHOH, coOpaHHO B CkannuHaBuu. LleHunn BanepuaHy ¢ JpeBHEHIINX BpeMEH KaK JIEKapCcTBO,
HEeCYIIee COTJIacue W CIOKOWCTBHE. J[MOCKOPHI CUUTAN BaJepHaHy CIIOCOOHOM YIpPaBJIATh MBICIAMU, 11mm-
HUI — CpeJICTBOM, BO30YX/IAIOIINM MBICIh, ABUIICHHA — CPEICTBOM, YKperuistomuM mo3r. Mocud dia-
Bull B «MynelcKkux OpeBHOCTSIX» YIOMHUHAN O TOM, 4TO Hapb COJIOMOH HCIIONB30Bajl BAJIEpUaHy Ul U3THA-
HUS IEMOHOB 13 ofiepUMbIX. B /lpeBHeM Erunrte nmpumeHsin cMech BallepHaHbl, YeCHOKA, KaMm(papsl H CMO-
nel pactenus Ferula asafoetida, HACTOSHHOW Ha KpacHOM BHHE, JJIS JiedeHus nctepuu [7]. Haumnast ¢ 18 B.
BajiepraHa JICKapCTBEHHAs BKIIIOYCHA B (papMaKoIen BCceX eBPOINEHCKHIX CTPaH.

PasHocTOpOoHHEE CpaBHUTENBFHOE HCCIENOBaHWE Bcex BUAOB poaa Valeriana L. daopsl ObiBmiero
CCCP, mposenennoe FO.H. 'opOyHOBBIM, TIO3BOJIMIIO PEIINTH CIIOPHBIC CUCTEMATHYECKHE BOIIPOCHI M OIle-
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HUTh TIOTEHIIMAJ PO/ C XO3SHCTBEHHOW TOYKU 3PEHUSI, BRIIBUThH BUJIBI, IEPCIICKTHBHBIC JIJIST UCTIONIH30BAHUS
B MeAMIIMHCKOM npakTuke [8]. B 6onee coBpemennoii ceoake 0.H. 'opOyHoBa «Banepuanst dopsr Poccun
M CONPEICNIbHBIX rocyaapcTB. Mopdosorus, cucreMaTHKa, IEPCICKTUBBI UCIIONIb30BaHUsD» [9] 00001IeHBI
JaHHBIC TI0 U3YYECHUIO 34 BUIOB poja BalepHaHbl, Mpou3pacTaromux Ha teppuropun osiBero CCCP, npen-
CTaBJICHBI JaHHBIE MO MOP(OJIOTHH TEHEPATHBHBIX W BET€TATHBHBIX OPTraHOB, O XPOMOCOMHBIX 4YHCIIaX,
0 MPOAYKTUBHOCTH TOJ3€MHBIX OPTraHOB M COJAEPKaHUH B HHUX JIEHCTBYIOIINX BEIIECTB, MPEAIOKEHa HOBAs
crcTeMa poAa, BBIACIICHBI BUABI, IEPCIEKTUBHBIC AJIS1 HCIIOIB30BAHUS B METUIIMHE.

B Hacrosimee Bpems BajepHaHa JIEKapCTBEHHAs BKJIOUeHa B DapMakonen He TOJBKO €BPONEHCKHX
cTpad, HO u PecryOmmku benapycs, Poccniickoit denepanmm, Pecryommkn Kazaxcran, YKpawHbl.

Banepuana nexapcTBeHHass — MHOTOJIETHEE TPABSHUCTOE PACTEHHE C MOITHBIMHU IOJIBIMH CTEOISIMHU
BbICOTOM 10 2 M. KopHeBuIle BEpTUKAIBHOE, KOPOTKOE, MOJIOE, C MHOTOYUCIEHHBIMU ITHYPOBUIHBIMHU KOP-
HaMU. L[BeTKH B MeTenbyaToM COIBETHH Oelible Win po3oBbie. [lmox — ymnmmuaeHHas 10 4 MM TUIOCKas ce-
MSHKA C JIETYYKOH Ha BepXHEM KOHIlE. [[BeTeT ¢ KOHIIa Masi, ITOIOHOCHT ¢ HIOHS. JlaeT OOMIBHBINA caMOCeB,
3a CUET Yero B YCIOBUSX KYJIbTYPHI MOXKET 3aCOPHUTH ONM3IEKAIINE YIACTKH.

B kauecTBe JeKapCTBEHHOTO CBHIPbS MCHOJIB3YIOT KOPHH M KOPHEBHILA, coAepKamue 3QUpHOE MacIo
(0,5-2%), rIaBHYIO 4acTh KOTOPOTO COCTABIISIET CIOXKHBIA 3pup OOpHEOoTa M U30BaJIepPHAHOBON KHCIIOTHI, a
Tak)Ke CBOOOJIHAs BaJepUAHOBasl KUCIOTA U OOPHEOJ, OPraHUYEeCKHIE KUCIOTHI, aTKAIOUIBI (BaICpUH, XaTH-
HUH), AyOwibHbIe U Jpyrue BemectBa [10]. TepameBTudeckoe NEHCTBHE MPUCYIIEC BCEMY KOMILIEKCY Be-
IIECTB, COAEPIKAIINXCS B KOPHSAX M KOPHEBHUIIAX pacTeHus. BajepnaHa oka3bpIBaeT CeAaTHBHOE, TPAHKBUIIH-
supyromee aeiicteue Ha L{HC, perymupyer cepiedHylo AEATENbHOCTH, 00NaZaeT CIa3MOJUTHYECKHUMH U
KETYETOHHBIMA CBOWCTBAMH, YCHJIMBAET CEKPELHUIO JKEIE3MCTOr0o ammapaTta MUILEBapUTEIbHOTO TPAaKTa.
B skcnepumMenTax ObUTO yCTaHOBIIEHO, YTO IMPEMaparhl BalepHuaHbl CHIDKAIOT pedIeKTOPHYIO BO30YIMMOCTh
B [IEHTPAJIBHBIX OTAENaX HEPBHOMN CHUCTEMBI M YCHIIMBAIOT TOPMO3HBIE TIPOIIECCHl B HEHPOHAX KOPTHUKATHHBIX
U CyOKOPTUKAIBHBIX CTPYKTYpP TOJOBHOTO MO3Ta, & TaKXKe MPOJIOHTUPYIOT COH, BBI3BAaHHBIH CHOTBOPHBIMH
npernapaTaMy, U OKa3bIBalOT 3aMETHOE MPOTHUBOCYAOPOKHOE NEHCTBUE MPHU CPABHEHUHU C CYAOPOKHBIM 3(-
¢extom ananentukoB. [IpemapaTsl BasiepraHbl OKa3bIBAIOT MOJIOKHUTEIHHOE HEHPOPETyIATOPHOE BIHMSIHUE
Ha JIEATENBHOCTD CEPACUYHON MBIIILBI X HETIOCPEACTBEHHO Ha OCHOBHBIE MEXaHU3MBbl aBTOMATHU3Ma CepALa U
MPOBOJAINYI0 cucteMy. Kpome Toro, rajieHOBbIE JIeKapcTBEHHbIE (hOpMBI BaJlepUaHbl 00J1aial0T KOpOHapo-
PACIITUPSIONIMMH ¥ THIIOTCH3UBHBIMY cBoMicTBamH [10].

B skcniepuMeHTe 3KCTPaKT U3 MOA3EMHON YaCTH OKa3bIBAET MPOTHBOUIIEMHYECKOE, aHTHOKCHIAHTHOE,
WMMYHOMOJYJIMpYIoLlee NeHCTBHE. DKCTPAaKT U 3()UPHOE MACIIO MPOSBISIIOT aHTUOAKTEPHAIBHYIO, aHTH-
(yHTaNbHYIO, BOJHBIN 3KCTPAaKT — AHTUMYTareHHYIO, BaJeNOTPUAThl — IMTOTOKCHYECKYI0 aKTHBHOCTH
[11,12].

B odurmansHO# MeTUITHE TPUMEHSIOT Pa3inyHbIe (PUTOIPEnaparsl (HaCTOW, IKCTPAKT U HACTOHKHU Ha
cnupTe U 3hupe) Kak yCIoKauBarolee CPEeACTBO IPH HEPBHOM BO30YKACHUH, OECCOHHHIIE, HEBPO3aX cep-
JIEYHO-COCYAMCTON CHUCTEMBI, ClTa3Max JKellyI0YHO-KHIIIEYHOTO TPaKTa M T.M., 9aCTO coYeTas UX C APYTUMHU
YCHOKaWBAIOIIMMHU M CEPICYHBIMH cpeacTBaMu. LIImpoko mMpUMEHSIOT UX W B BETEPUHAPHOW MPAKTHKE IS
MpOo(UIAKTUKY 3a00JICBaHNH U JICUCHUS )KUBOTHBIX.

Banepuana nekapcTBEeHHass BXOJUT B COCTaB OTEUECTBEHHBIX INpemnapaToB: «Bamokopmuny, «Kopsa-
monmy, «KapauoBanen», kamenp 3eleHnHa, KaM(pOpHO-BAIEPHAHOBBIX U JIAHIBIIIEBO-BAIEPHAHOBBIX KaIleib
u ap., 80 mpomuceil yTBEp>KACHHBIX COOPOB M3 JIEKAPCTBEHHBIX TPaB, HEMELKHUX MpenaparoB: «Bambemany,
«banapucenon», 6onrapckoro «CenoBan», MPUMEHIEMBIX TIPU HEBPO3ax, kiumakce [11].

Bun obecrieueH ycToMUNBON CHIPHEBOI 0a30i 3a CUET 3arO0TOBOK JUKOPACTYIICH BajlepraHbl, KOTOPHIC
BenyTcs B YKpauue, benopyccuun, CpenneM IloBomxbe, KpacHomapckoM Kpae M HEKOTOPBIX IPYrHX pail-
OHax, U KyJIbTUBHPOBaHUsA Basiepuansl B Poccun, benopyccun, Bo MHorux paiionax Kazaxcrana [13].

B 3aBrCHMOCTH OT yCJIOBHIT BRIpAIIIMBAHUS pacTEHHE 3aI[BETACT HA 2—3-i To/1. B O1aronpusTHBIX YCIOBUSIX
JUTS BUJa XapaKTepeH OOWIBHBIN CaMOCEB, MOITOMY MHTPOAYKIIMOHHAS IMOMYJNAIHSA, CaMOBO300OHOBIISSACE,
MOJKET CYLIECTBOBATh Ha OJHOM MECTE HE OJIMH JECATOK JIET. POCT U pa3BUTHE BajepuaHbl JEKapCTBEHHON B
KyJIbType M3y4JaJINCh Ka3aXCTAaHCKUMHU YYeHBIMH B ycioBusix FOro-Bocrounoro u Llentpansnoro Kazaxcra-
Ha. [Ipy mpoMBIIITIEHHOM BBIpAIIMBAHUHN CHIPBSI HauboIee yposKalHBI MIAHTALMK BaJepUaHbl B IIPEATOPHOU
30He FOro-Bocrounoro u necoctennoit 30He CeBepo-BocTounoro Kaszaxcrana. B 10KHBIX peruoHax mpo-
JTYKTHUBHOCTH KOPHS CHUXACTCS M3-32 BBICOKUX JICTHHX TEMIIEPATYp, B ICHTPAIBHBIX PETHOHAX TUIAHTAIHH
BaJIepUaHBI IEPUOIMICCKHA BEIMEP3aI0T B MaJIOCHE)KHEIE 3UMEI [ 14, 15].

Takum o0pazom, HanOonee M3y4EeHHBIM, U3BECTHBIM M HCHOJIB3YEMBIM B O(HIMAaTbHON W HAPOIHOM
MEIWIMHE BUIOM SIBISCTCA BajepHaHa JIGKAPCTBEHHAs. YUYHUTHIBasl MPUHLIUI XEMOTAKCOHOMHYECKOTO POJ-
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CTBa, MOKHO TIPOTHO3UPOBATh HAIMYHUE MOJOOHBIX COCIUHEHUIN W aHAJOTHYHOTO TEPANICBTHYECKOTO JCHCT-
BHSI Y IPYTHX TIpencTaButeneit pona Valeriana L.

B mpenenax Kazaxcrana B AMKOpacTyIIeM COCTOSHUM BCTPEUAIOTCS OJIM3KOPOACTBEHHBIE BHIBI CO
CXOJHBIM XUMHYECKHM COCTABOM U JCWCTBHEM.

Mo mamneiv M.C. baiitenoBa [3], Bo ¢uiope Kaszaxcrana mpowuspactaroT 9 BHIOOB, a 1O JaHHBIM
C.A. AGaynunoit [4] — 8 BunoB p. Valeriana L., Tak Kak B COOTBETCTBUH C COBPEMEHHOW OOTaHWYECKOH
HOMEHKJIaTypoii [16] Banepuana typkecranckas Valeriana turkestanica Sumn. SBISI€TCSI CHHOHUMOM B. CO-
MHuTeNbHOM V. dubia Bunge. Bun B. cHerotoouBas Valeriana chionophila Popov et Kult. siBisiercst peakum
u 3aHeceH B Kpacnyro kaury Kaszaxcrana [17].

B Tabmune 2 0000mIeHBI JIMTEpaTypHBbIC NaHHBICE O Ka3aXCTaHCKuX BUmax p. Valeriana L. —
MEPCTIEKTUBHBIX HMCTOYHHUKAaX OWOJOTMYECKH aKTHBHBIX BEIIECTB [UISI CO3JaHUS OTCUECTBEHHBIX
¢dburonpeparos [6, 11, 12, 17-24].

AHanu3 cBeACHUH, IPUBEICHHBIX B TAOIHUIlE 2, CBUAETEIBCTBYET O TOM, YTO K CAMBIM PacIpOCTPaHEH-
HBIM BHJAM OTHOcATCs Valeriana dubia n V. tuberosa, Bctpeuaromuecs B 9 ¢uopuctuueckux paiionax Ka-
3axcraHa [25]. [Ipu atom V. dubia npouspactaer B CyOaIbIMUHCKOM U alIbIIMICKOM TOsICaX TOp IOr0-BOCTOKA
u Boctoka Kazaxcrana, a V. tuberosa — B crenu, npeAropbax u HKHeM nosice Top CeBepo-3amagHoro u
Hentpansaoro Kazaxcrana. OrpaHndeHHBIM apeanoM B mpenenax KazaxcraHa xapakTepusyloTcs IBa BUAA,
MPOM3pACTAIOLINE HA BOCTOKE B ropax Anrast u TapOaratast — V. capitata n V.martjanovii. Ilocnennuii Bug
BCTpeuaeTcs Takke B JkyHrapckom Anaray.

MecTooOuTaHus MATH Ka3axCTaHCKUX BUIOB p. Valeriana L. mpuypodeHBI K aIBIIMIACKOMY U CyOalTb-
MUHACKOMY CKJIOHaM TOp, TA€ PAacTeHHs MPOU3PACTAIOT Ha KAMEHHCTBIX POCCHIISIX M CKallaX, TIMHHCTO-
meOHUCTRIX cKiaoHax (V. capitata, V. dubia, V. fedtschenkoi, V. ficariifolia, V.martjanovii). Jlumb Tpu Buaa
3TOTO poJia MPOU3PACTAIOT HA CTEMHBIX CKJIOHAX, 3alaJuHax, JecHbIX monsHax (V. tuberosa, V. rossica) n
naxe B mycthiHe (V. chionophila).

OCHOBHBIMH JICHCTBYIOIIMMH BEIICCTBAMY B HAJI3EMHOM YacTh y BUAOB p. Valeriana L. sBnsiores dia-
BOHOHMJIBI U (heHONMKapOOHOBBIE KUCIOTHL. [log3eMHast 4acTh CONEPXHUT MPUAOHIBI M dupHOe Mano. Jlis
nByx BunoB (V. ficariifolia, V.martjanovii) naHHbIE 0 XUMHUYECKOMY COCTaBY OTCYTCTBYIOT, & JUIsl Y€ThIPEX
BHJIOB HE U3yUeHO TepareBTuieckoe aevicteue (V. fedtschenkoi, V. ficariifolia, V.martjanovii, V. tuberosa).

CpaBHUTeNbHAS XapaKTEPUCTUKA CTEIIEHH M3YYEHHOCTH Ka3aXCTAaHCKHUX BHIOB BaJepHaHBl IOKa3aja,
YTO U3 § BUAOB TOJBKO TOJOBHHA BUIOB IPHUMEHSETCS B HAPOAHON MeIWIIMHE, B TOM YHWCIIE TPH BHIA
(V.capitata, V. dubia, V.rossica) npumeHstoTcs aHanoruduo V. officinalis L., B kadecTBe CeJTaTUBHOTO U TO-
HU3UPYIOLIETO CPECTBA.

0O030p ceaTUBHBIX MPETIAPATOB PACTUTEIHHOTO MPOUCXOXKICHUS Ha Ka3aXCTAHCKOM PBIHKE TIOKa3al, YTo
OCHOBHYIO JIOJTIO TIPENapaToB CEJaTHBHOTO ACUCTBHS HA OCHOBE BaJlepHaHbI M MyCTBHIPHUKA, IO TaHHBIM ['ocy-
nmapcrerHoro peectpa JIC PK ma 12.10.2015 1., cocTaBISIFOT penapaTsl, coaeprkaliue Bajaeprany (33 HamMe-
HOBaHWUS), ¥ OOJIBIIIE TIOJIOBUHBI MPETIAPATOB UMIIOPTUPYIOTCS U3 CTPaH ONMKHETO U JALHETO 3apy0exkbs [26].

HayuHblif 1 pakTUYECKUil HHTEPEC B TOM OTHOIICHUM IMPEACTaBISACT (HapMaKOrHOCTUIECKOE U3yUe-
HHE B. coMHUTenbHOW V. dubia Bunge (V. turkestanica Sumn. B. TypKeCTaHCKas) — MHOTOJCTHETO
TPaBSHHUCTOTO PACTCHHS C MPSMBIM WM BHU3Y KOPOTKO BocxomsmuM crebiem BeicoToi 30—-80 (100) cm u
YKOPOYEHHBIM KOPHEBHIIEM C MHOTOYHCICHHBIMH TEMHO-OYPHIMH ITHYPOBUIHBIMH MOYKaMH 1-2 MM TOII-
mHOH. [IpuKopHEBbIe TUCThS TUPOBUIHO-TIEPUCTO-PACCEUCHHBIE, ¢ 3—5 mapaMu OOKOBBIX, ICILHOKPaHHUX,
SIMIIEBUAHO-IAHIIETHBIX CETMEHTOB, 25-30 MM niuHOW U 4-11 MM HIUPUHON, KOHEUHAs MOJII HECKOJIBKO
KpymHee OOKOBBIX CETMEHTOB, OKpYTJjas WU IpomoiroBaTo-sineBuaHas, 30—40 mm mmuaoi 1 10-20 MM
mupuHON. ComBeTHE BHAaYaJIe TOJIOBYATOE, IIBETKH CHPEHEBBIC, 10 7 MM JJIMHEI, TUTOABI 4 MM JUTHHOH u 1,5
MM IIUPUHOH, YAJTWHEHHBIE, OypHIC.

IIBereT B utoHE, MIIOIBI CO3PEBAIOT B UIOJIE-aBrycTe. PacTeT Ha cyO0anmbIMICKUX W aBIIUACKUX JIyTaX, B
€JIOBBIX JIeCax, Ha JICCHBIX M 3AIMBHBIX JIyTaX, TPABIHUCTHIX CKIOHAX ymienwi, 10 2000—4000 M BBICOTHI.

Banepuana comHuTenbHas (B. TypKECTaHCKas) XapaKTEPH3YeTCs CpelHea3naTCKUM THIIOM apeana.
B Kaszaxcrane Bcrpeuaerca B [[xyHrapckom Amaray, 3amnmiickoMm, Kynreit Anatay, Kermene, Tepckei
Anaray, Uy-Wnuniickux ropax, Kuprusckom Anaray, Kaparay [18].
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PecypcoBenueckue uccnenosanus V. dubia Bunge (V. turkestanica Sumn.) mpoBOAMIUCH COTPYIHUKA-
mu Muctutyta 6oTtanukun AH Ka3zCCP B 80-90-¢ ronpr npoumioro cronerus. Jns V. dubia (V. turkestanica
Sumn.) moacYUTAHBI 3aMachkl BO3AYIITHO-CYXMX KOpHEH B 3ammmiickoM Anaray (9,16 1), Kynreit Anaray (0,3 T),
Kermene (0,24 1) [27-29]. CoBpeMeHHBIE JaHHBIE IO 3a11acaM ChIPbSl OTCYTCTBYIOT. XOTS STOT BUJ LTHPOKO
pacnpoctpaHeH Ha TeppuTopuu KaszaxcrtaHa, MpakTHYecKOe 3HAYEHHE MMEET KyJIbTHBHPOBAHHE BUIA IS
COXPaHEHUS MOCTOSHCTBA COCTaBa OMOJOTMYECKH aKTUBHBIX BEIIECTB M MPOSIBICHUS (HhapMaKoIOTHIECKOH
AKTUBHOCTH.

Jis mepcreKTUBHBIX JIEKapCTBEHHBIX BHIIOB PACTEHHH, MPEXkKAE BCET0, MaJOM3yUCHHBIX MM He obec-
MEYCHHBIX CHIPheBON 0a301, BeChMa aKTyaJbHBI HCCIIEIOBAHMUS 110 BBEICHHUIO HX B KYJIBTYPY C MPUMEHEHUEM
KJIACCHYECKUX WHTPOAYKIMOHHBIX M COBPEMEHHBIX OMOTEXHOJOTMYECKHX METOIOB KYJIbTUBHUPOBAHUS in
Vitro, 9TO TIO3BOJIUT BECTU LIEJICHANPABICHHBIA OTOOP CENEKIMOHHOI0 MaTepHraia ¢ 3aJaHHBIM COACPKaHH-
€M OTHAEIBHBIX TPYMIT HanOoJiee IEHHBIX BEIIECTB. B muTepaType UMEIoTCs CBeleHUsI 00 yCIIEeIIHOM BBeJe-
HUU B KyJIBTYPY B CTEITHOM 3aypaibe Pecrryonmku bamkoprocran BumoB V. tuberosa, V. dubia [30], B SIky-
tau — V. alternifolia [31].

UnTpoaykunoHHOE H3yueHHME Ka3axCTaHCKUX BUAOB Valeriana L., mpoBeneHHOE OTEYeCTBEHHBIMH
Y4eHbIMH B KOHIIE 80-X TOIOB MPOILIOTO CTOJIETHS, MTOKA3aJ0, YTO MPHUBICYCHHBIE U3 TMPUPOJHBIX MECTO-
obutanwmii Bunwl (Valeriana chionophila, V. dubia, V. ficariifolia, V. rossica, V. tuberosa) ycTOHYMBEI B
KyJnbType, pa3MHOXKAIOTCS BET€TaTUBHO U ceMeHaMu [20-22, 24].

Hns BunoB V. capitata, V.martjanovii, V. fedtschenkoi nanabie 00 UCTIFITAHUN B KYJIbTYPE OTCYTCTBYIOT
(Tabm. 2).

KynpruBupoBaHUE Ka3aXCTAaHCKUX BHJIOB, B MEPBYIO OYEpE]b aHAJIOIOB BaJlepPHAHBI JIGKAPCTBEHHOM
(V.capitata, V. dubia, V. rossica), TO3BOJIUT pa3padaThIBaTh JICKAPCTBEHHEIC CPEACTBA CEIATUBHOTO JCHCT-
BUSl HA OCHOBE CTa0HMIbHO (DYHKIIMOHHPYIOIIEH OTEUYECTBEHHON CHIPheBON 0a3bl, OCYIIECTBUTH UMIIOPTO3a-
MEIleHHE U PaCHIMPUTh HOMEHKJIATypy OTE€UYeCTBEHHBIX (huTompenapaToB. CTaHAapTU3AIMS 3TUX PACTCHUN
MPOBOJUTCS B cOOTBETCTBUH ¢ TpeboBanusimu ['® PK [32, 33].

Takxum oOpa3zom, KazaxcTaHCcKkue BHUIBI p. Valeriana L. u cofepxamuecs: B HUX BEIIeCTBa EPCIIEKTHB-
HBI JUI1 BCECTOPOHHETO M YIIIyOJEHHOTO (DPUTOXMMUYECKOro, (hapMaKOTHOCTHUYECKOTO H3Y4YCHHUS U Npes-
CTaBJISIFOT HAYYHBIA M MPAKTUYECKUN MHTEPEC KaK BO3OOHOBIISIEMBIC UCTOUYHUKH PACTHTEIBHOTO CHIPhS IS
MOJTYYEHHUS] OTEUECTBCHHBIX (DPUTOIMPENapaTOB U OHOIOTHYECKHA aKTUBHBIX JJOOABOK CEATHBHOTO, AaHKCUOJH-
TUYECKOTO U CTPECC-TTPOTEKTOPHOTO ACHCTBHUS.
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Valeriana L. ka3akcTaHABbIK TYPJEPiH 3epTTEYAiH 3aMaHAYH KAFIAHbIHA LIOJLY
(Valerianaceae Batsch)

Makanana Ka3zakCTaHIBIK Valeriana L. TypiHiH 3aMaHayd >KarJalblHa L0y OepilreH >KoHE OTaHIBIK
¢uronpenaparrap ajxyna OKaHAPTBUIFAH OCIMAIK INUKI3aTHIHBIH K31 peTiHAe KOoJaHy OoJamrarsl
kepceriired. JKaHa Aopimik ©CIMIIK MIMKI3aTBHIH i3[€CTipy OTAHABIK (hapMaleBTHUKAJBIK OHEPKACIN YIIiH
e3eKkTi Mocelsie Ooutsln caHanagsl. KazakcraH eMaik KacHeTke ne xabaibl oceTiH eCiMAIKTep IeHAIK KOpbIHA
6ail. Valeriana L. xa3akcTanaslk (IiopaHblH OKiIIepi KeH CHeKTpIi (papMaKoIOTHSIIBIK dCepre Ue OTaHIBIK
¢uronpenapar ajy yiiH GHONOTHSUIBIK OEICeHl 3aTTapblH MEPCIEeKTUBTI KO31 CHAKTHI Ha3zap ayAapTyaa.
3epTTey KYMBICTBIH Makcathl — Valeriana L. Ka3aKCTaHIBIK TYpPiH 3€pTTEYAiH 3aMaHayM Kyii MeH
Gonamrarpin  Oaranay. JKaHapThUiaThlH OCIMAIK ILIMKI3aTBIHBIH Ke3i perinae Valerianaceae Batsch
OIYHTIHIION TYKBIMIACTHIFBIHBIH THIHBIITAHABIPFBIN, AHKCHOJIMTHKANBIK JKOHE CTPECC-IPOTEKTOPIIBIK
acepiepine ue guronpenapar aiy. Valeriana L. exinpepiHiH >KaH-KaKThl 3epTTeyre OOJamIarsl 30p 5 eMIiK
OCIMIIIK TYpi aHBIKTAJFaH, OJIApBIH IIMKi3aT KOPHI, XaJIbIK MEANIIMHACHIH A KOJIAHBLUTY TOXipHOeci, MoJIeH!
ChIHAyJaphl KenripinreH. FBUIBIME JkoHE TOXIpHOENiK KbI3BIFYIIBUIBIKKA V.dubia Bunge opHbIHa yKcac
MEeAULUHA/A KONAaHbLIaThH V.officinalis L. GapMaKorHOCTHKAIbIK 3€PTTEYIIEp He.
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0.V. Sermukhamedova, Z.B. Sakipova, N.G. Gemedzhieva, L.I. Terninko, L.N. Ibragimova

Review of the current state of study of Kazakhstan’s species
of r. Valeriana L. (Valerianaceae Batsch)

This article gives an overview of the current state of the study of Kazakhstani species of the plant Valeriana
L. (fam. Valerianaceae Batsch) and shows the prospects of studying and using them as a source of renewable
raw materials for the domestic herbal remedies. The search for new types of herbal medicinal raw materials is
a very urgent task for the domestic pharmaceutical industry. Kazakhstan is characterized by a very rich gene
pool of useful plants, first of all, wild-growing species with medicinal properties. Representatives of the Ka-
zakhstani flora of the family Valerian Valerianaceae Batsch attract attention as a promising source of biolog-
ically active substances for the domestic herbal remedies with a broad spectrum of pharmacological action.
The aim of our research is assessment of the current state and prospects of studying Kazakhstani species of
the genus Valeriana L. of the family Valerian Valerianaceae Batsch as a source of renewable raw materials
for the domestic herbal remedies of sedative, anxiolytic and stress-protective effect. Representatives of the
genus Valeriana L. have 5 identified types of medicinal plants, which are promising for in-depth study, some
of which have raw materials stocks, experience of being used in folk medicine and tested in culture. Scientific
and practical interest in this regard lies in the pharmacological study of doubtful V. dubia Bunge
(V. turkestanica Sumn. Turkestan v.), used in medicine similarly to V. officinalis L.

Keywords: Flora of Kazakhstan, Valeriana L., V. dubia Bunge (V. turkestanica Sumn.), biologically active
substances, medicinal plants, the official medicine, traditional medicine, phytopreparations.
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Bausinue 1JIMTEIbHOCTH CTpaTI/lq)l/IKaIIl/Il/I N aKTHUBAIUU MIEPMAHTIaHATOM KaJIusl
Ha nmpopacranue CEMsAH HEKOTOPLIX BU/10B XBOMHBIX APEBECHBIX paCTeHl/Iﬁ

Pabora nocssiena nmpobiemMe BCX0XKECTH CeMsIH M aKTUBHPOBAHHUIO UX IPOPACTAHUS ITyTeM CTPATH(HUKAIIIH.
Llenb uccienoBaHUs — MOKa3aTh BIMSHUE JUIUTEIBHOCTH CTPAaTU(UKAIIMU HA BCXOXKECTh CeMsH. B kauecTBe
aJIbTEPHATHBHOTO MeTo/a Obla B3siTa aKTHBAIMS CEMSH IIyTeM MX BbIMAuMBaHMS B PacTBOPE MapraHIEBO-
kucioro kamusa. Pabota mpoBeseHa B yCIOBUSX KIMMAaTHUECKOH KaMephl Ha MPOPAIIUBATENSIX MO TUITY CTa-
KaH4HKOB 1pod. OrueBckoro. [IpencraBieHs! pe3yIbTaThl HCCIEA0BaHNS 9 BUIOB XBOMHBIX APEBECHBIX pac-
TeHuit poza enb (Picea A.Dietr.). Iloka3aHbl H3MEHEHUS BCXOXKECTH CEMSH B Iporiecce XpaHeHus. [TorydeHs
pe3yabTaThl 1ab0paTOPHOH BCXOXKECTH CEMSH IPH Pa3iIMYHBIX BUJAX AKTHBAIMU M CTPATH(UKAIIUH CEMSH.
OtMmeueHo, YTo A71st OOJBIIMHCTBA BUIOB HanOOJbIIEe BIUSHUE HA SHEPTUIO MPOPACTAHUS U BCXOXKECTh Ce-
MSH UMEeT KOpOoTKas cTpatudukanus B TedeHne 30 gHeit. [lisi HEKOTOPBIX BHJOB AT IPOPACTAHUS U BBICO-
KOHM BCXOXECTH JOCTaTOYHO BEIMAYMBAaHHE B CIa0OM pacTBOpe NepMaHraHaTa Kauus. J[nuTenbHas cTparu-
(KA MOXET CHIDKaTh BCXOXECTh CEMSH M SHEPrHIO IIPOpacTaHWs, CHIKAET JHEPIHIO MOKOS CeMsH
1 yCKOpsieT BpeMs MX IpopacTaHus. IIpoBelieH aHanmm3 pe3yiabTaToB JUIMTENBHON CTpaTU(GUKAINU CEMSH C
LeTbI0 00BSICHEHHUSI HU3KOHM BCX0KECTH B IAHHOM BapHUaHTE HUCCIIE0BAHMS.

Kniouesvie cnosa: mpopacTaHue ceMsH, XBOIHBIE paCTEHUs, CTPAaTU(HUKALHS CEMSH, BCX0XKECTh CEMSIH, 3HEP-
THsl IPOPACTaHUs, SJHEPIHs IOKOSL.

WHTpOAyKIIUS pacTEHU, SBISSICh YaCThI0O OOTAaHUYECKOTO PECYPCOBEACHNUS, HAMPABJICHA HA paclInpe-
HUE MPAKTHYECKOTO NMPUMEHCHUS PAaCTCHUU B XO3SHCTBEHHOW M COITMANBHOW KU3HM dejioBeka. OIMHUM W3
TaKUX NMPUMECHCHUH SBIISETCS YBEIUYCHUE BHIIOBOTO COCTaBa JPEBECHBIX PACTCHUN B O3CJICHCHHH HACEJICH-
HBIX ITYHKTOB.

Hawnbonee nepcrnekTHBHBIMA JAEKOPATHBHBIME PACTEHUSIMU CUHTAIOTCSI XBOWHBIE AEPEBbs M KyCTapHU-
ku. [1-3] OHu 0051a1aF0T BBICOKUMH JCKOPATUBHBIMHU CBOWCTBAMU B Pa3IUYHOE BpEeMs rojia, OOIBIION Ipo-
TOJDKUTETHHOCTHIO JKMU3HH, @ MX IyBCTBUTEIHFHOCTh K TEXHOTCHHBIM 3arpSI3HEHUSIM MOXET CIYXHUTh JKOJIO-
THYECKHM MapKepOM COCTOSIHUS TOPOACKOH CPEIbL.

WHTpOAyKIMS pacTeHU — KpaliHe CIIOKHBIA MPOIecC, KOTOPHIA JODKEH YYUTHIBATh Kak OMOIOormYe-
CKHE CBOHCTBa 00BEKTa, TAK M 3KOJOro-reorpaduueckue npenmnouteHus. OmHOM U3 ocoOeHHOCTEH ceMsH
XBOWHBIX PAaCTEHHH SBISETCS MEPUOJ TOKOSA, KOTOpOe HEOOXOJMMO pacCMaTpuBaTh KaKk CBOWCTBO, TIOSIBHB-
meecst B pe3yabTare MpUCIIOCOOIEHHS K IIEPHOINIECKOI CMEHEe TeMIIEpaTypHBIX YCIOBUH, U MIPEIOTBPAIIaeT
CEMEHa OT HECBOEBPEMEHHOTr0 Tipopactanus [4]. DTa 0COOCHHOCTh CEMsIH BBI3BIBACT PSJI TPYIHOCTEH, CBSI-
3aHHBIX C TIOJITOTOBKOW CEMSAH K IOCEBY M MOIYyYEHHUIO MOCaJ0YHOro Martepuana. CTpaTuduKaius ceMsH
MO3BOJISET 3aIIyCTUTh MPOIIECCHI MPEBPAIICHUS CIIOXKHBIX COSIMHEHHUH B MPOCTHIC, JOCTYITHBIC JISl YCBOCHUS
3apoJIpIIIIeM, a TAK)Ke MPOUTH HadalbHBIC 3TAIbl pa3BUTHs 3apojbia [5]. Tak, crparudukaiys ceMsH co-
CHBI KOpelcKol B TeueHue 3 mecsneB npu temmneparype 0 ... +2 C noBsIIaeT BCX0XKeCTh ceMsH A0 75,5 [6].
Crparndukanys ceMsH ey O6emoi CTAMYIHUpPYeT IPOopacTaH|e CEMSH U CHIDKAeT SHEPTHIO TIOKOsI Ha 9 el [7].

B cBsI3M ¢ OTMEUEHHBIM BHIIIIC METBIO JTAHHOTO HCCIICIOBAHMS SBUJIOCH M3YYCHUE BIIMSHUS BPEMEHU
CTpaTU(UKAIUU U BIMSHUS IEPMaHTaHaTa MapraHila Ha BCX0XKECTh CEMSH HEKOTOPHIX BHJIOB XBOWHBIX pac-
TEHUH NP Pa3TUIHBIX BUIAX CTpaTH(PUKAIHH.

Mamepuanvt u memoosi

OO0BexTOM HCCIIeIOBaHUS SIBISUIMCH CEMEHA 9 BUIOB XBOWHBIX JEPEBBEB, POU3PACTAIONINX B YMEPEHHOM
3oHe CeBepHoro nonymapust: Picea sitchensis (Bong.), Picea asperata (Mast.), Picea glauca (Moench.), Picea
engelmannii (Parry ex Engelm.), Picea jezoensis (Siebold & Zucc.), Picea orientalis (L.), Picea schrenkiana
subsp. Tianschanica (Rupr.), Picea smithiana (Wall.), Picea koyamae (Shiras.). Macca 1000 cemsiH onpenensi-
JIaCh Ha 3JICKTPOHHBIX Becax ¢ TOYHOCTHIO 10 0,01 r. i KaXkaoro BapraHTa UCCIIEAOBaHUS OBUTO B3ATO 110 50
ceMsiH B 4-KpaTHOW MOBTOpHOCTH. [lepes mpopanmBaHueM ceMeHa TOABEPTaIUCh PA3IMYHON CTpaTU(UKAIIN-
oHHOI1 00paboTtke: 1. [IpopammBanue ceMsH pU HYJIEBOM Cpoke XpaHeHus. 2. 3amaunBanue cemsH B 0,05 %
pactBope KMnQ,, mocie 6 mecsieB xpaHeHus cemsH. 3. Ctparudukamus B Tedenne 30 gHEH BO BIIAXKHON
cpene npu Temreparype 4 °C, mociie 6 mMecsieB xpanenust cemsit. 4. Crpatudukaius B Tedenue 120 amHeid Bo
BJIAKHOM cpezie pu Temmeparype 4 °C, mocie 3 MecsieB xpanenus ceMsd. CemMeHa IpopaliuBaiuch B 1a0o-
PaTOpPHBIX YCIOBUAX HA YCTPONCTBE MO THITy cTakandmka npod. B.J1.Oruesckoro, ¢ yBiaxHeHHEeM cyOcTpaTa
n3 puapTpoBabHON Oymaru yepe3 (utiis. CemeHa moMemnianuch B KmnMokamepy «Binder» KBW 240 na 30
JIHEH TPH TIOCTOSIHHOM OCBEIleHHH U Temmeparype 25 °C.
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0.10. CvpmaH

DHeprus MpopacTaHus CeMsH orpeaensuiack Ha 10-e CyTKH OT BpeMEHHU Havajia mpopamuBanus. Bexo-
JKECTh CEMSH onpeensiack Ha 30-¢ cyTKu. BCX0KeCTh CeMSH YCTaHABIMBAIACh IIYTEM HAXOXICHUSA Cpej-
Hero apu()METHIECKOI'0 M3 PE3yJIbTaTOB MIPOPAIiBaHUS.

Cpennuii cemennoii noko#t (P) paccuuteiBanu o gopmyne P = (ajt; + at, +... a, t,) / (a; + a; +...a,),
rae ty, ty,..., t, — OHU OT HaYyajla pOpalMBaHNUA CEMAH; a; + a; t... a, — YHCJIO CEMSIH, COOTBETCTBEHHO
MPOPOCIIKX B 3TH JHU.

Peszynomamot u 0bcyscoenue

Bce nccnenoBanHble ceMeHa XBOMHBIX OTHOCHIINCH K pony Exnb (Picea), cemeiictBa CocHoBrle. Kak u3-
BECTHO, CEMEHA €JIM UMEIOT 3UIeaIbHbIM THII IPOPACTAHUS — KOI'ZIa C€MsI BBIHOCUTCS HaJl TIOBEPXHOCTHIO
TTOYBHI PACTYIIIUM THITOKOTHIIEM BMECTE C CeMSIIONISIMH [ 8].

[lepen HayamoM mpopamyBaHUA ceMeHa BCEX MCCIEAYEMbIX BUIOB ObLIHM B3BEILICHBI Ha MPEIMET Ompe-
nenerns maccsl 1000 cemsta (Tadu. 1)

Tabnuma 1
Macca 1000 ceMsiH pa3jJMYHBIX HCCJIEAYEMBIX BUIAOB €JIN

HaumenoBanue enu Bec 1000 cemsH, r

1 | Enb curxunckas (Picea sitchensis) 2,31+0,02
2 | Enb mepmasas (Picea asperata) 3,64+0,03
3 | Enb xananckas (Picea glauca) 2,74+0,01
4 | Enp Durensmana (Picea engelmannii) 3,92+0,04
5 | Enb asuckas (Picea ajanensis) 1,72
6 | Exb Bocrounas (Picea orientalis) 7,43+0,12
7 | Enp llpenka ¢.1saapmanckas (Picea schrenkiana 7,35+0,09

var.thianschanica)

Eune rumanatiickast/Cmuta (Picea smithiana /morinda) 13,48+0,35
9 | Enp Kotisman (Picea koyamai) 5,73+0,21

B nepuon xpanenust ceMssH — ¢ ceHTI0psa 2015 1. mo anpens 2016 1. OBITO MPOBEPEHO W3MEHEHUE X
BCXO)KECTH B pe3ynbTare xpaHeHus. CeMeHa enell XpaHWInch B OyMaXKHOM KOHBEpTe mpu Temmeparype +10 -
+14 °C u BnaxkHoctu He 6onee 74 %. Konrposem 1 BICTymanu ceMeHa, MPOPOIIEHHBIC B OKTIOpe, mocie |
Mecsita xpanenus. KonTposeM 2 BBICTYIam ceMeHa, IPOPOITICHHBIE B ariperie, Tociie 6 MecsIeB XpaneHus (Taoi. 2).
TakuM 006pazom, OIpeeNsuIoCh YMEHbBIIICHUE BCXOXKECTH CEMSTH B PE3YJIbTaTe XPaHCHHSI.

Taonuma 2

H3meHeHne BCX0keCTH ceMSH PeBeCHBIX XBOWHBIX BHI0OB PACTeHUI
nocJjie pasjJH4YHbIX IePHOA0B XPaHEeHUsI

Haumenosanue Enn KonTpons 1, % KonTpoms 2, %

1 Enb curxunckas (Picea sitchensis) 0,0 3,3£1,6
2 | Enb wepiuasas (Picea asperata) 36,7£3,4 3,1£1,9
3 | Ens kanazckas (Picea glauca) 10,4+3.9 XX
4 | Ens Durensmana (Picea engelmannii) 13,3+4.4 3,2+0,9
5 | Emb asuckas (Picea ajanensis) 16,6+6,8 XXX
6 | Enb Bocrounas (Picea orientalis) 26,6+4,3 XXX

Enp lllpenka ¢.tssapmmanckas (Picea schrenkiana 50,1+5,6 33,7+5,3
7 | var.thianschanica)

Enp rumanatickas/Cmura (Picea smithiana /morinda) 2,3+0.8 3,342,0
9 | Ems Koiisman (Picea koyamai) 36,6+4,8 34,8+3.4

Ipumeyanue. XX — WcCIEJOBaHKUE 10 JaHHBIM CEMEHAM HE MPOBOJIUIIUCH; XXX — B JaHHOM BapHaHTE
MPOpacTaHus CeMsH 3a(pUKCUPOBAHO HE OBLIO.
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Kax BusHO W3 TaONUIEl 2, TPAKTHYECKUA BCE MCCICAYEMbIE BUJIBI MOKA3aJId CHIKCHHE BCXOXKECTH Ce-
MsH B 4 1 Oonee pa3. Tolbko 2 BHJia — €JIb CUTXUHCKAS W ellb THMaJIaliCKas — TOKa3ajil He3HAYUTEIbHOEe
YBEJIMYEHHE BCXOKECTH, YTO MOXKET OOBICHATLCS JTOCTATOYHO HHM3KOM Temimeparypoii xpanenus (+10 °C) u
SIBIISITHCS CTPATUGUIHPYIONHM (HaKTOPOM JUIS JaHHBIX BUJIOB.

AKTHBanus 1 cTpaTu(UKALUs CEMSH eJIeH TIPOUCXOIMIN MTOCIIe 3 MeCAIeB XpaHeHUs (TIPH 4-MeCSIIHOM
cTpaTU(UKAIUHN) U TIocie 6 MecsieB xpaHenus (ipu 30-THEBHON CTpaTU(UKAIIUN U MapTaHIICBaHHUH).

Tabnuma 3

H3MeHeHne JHepIrul NPOPACTAHUS CeMSH Y Pa3JINYHBIX BH/AOB eJieil B 3aBHCHMOCTH
OT BH/AA CTPATH(GUKANNH U AKTHBAIUH

Ne KonTtpons, 1 % O6paboTka Crpatudukaums | Crparuduxanus
HanMeEoBazme BHja KMnO,, % 30 aneit, % 120 nneit, %

1 |Ens curxunckas (Picea X 50,0+3,6 90,0+4,6 73,3+3,2
sitchensis)

2 |Enb mepmagas (Picea asperata) 0,0 3,3+0,6 36,7+2,1 13,1+1,4

3 |Enb xananckas (Picea glauca) 0,0 56,7+2,8 X 53,3+1,5

4 |Ems DurensMmana (Picea 0,0 3,3+0,4 3,3+0,8 6,7+1,1
engelmannii)

5 |Enb asackas (Picea ajanensis) 0,0 X 50,0+2,8 50,0+2,1

6 |Enb BocTounas (Picea orientalis) 0,0 X 43,3+1,9 23.3+1,4

7 |Enw Ipenka ¢.TIHBIIAHCKAS 16,7+2,4 30,0+1,9 43,3+1,9 50,0+1,2
(Picea schrenkiana
var.thianschanica)

8 |Enp rumanatickas/Cmuta (Picea 0,0 26,7+0,8 36,7+2,3 13,3£2,0
smithiana /morinda)

9 |Enw Koitsiman (Picea koyamai) 16,7+3,1 20,0+2,7 26,7+2,2 6,7£1,6

Hpu.Meanue. X — JaHHBIC 1O MPOPACTaAHUTIO ObLIH 3a6paKOBaHLI B CBA3HU C IICPEChIXaHUEM 6yMa)KHOFO cy6c1paTa.

AHanu3 3HEPruu MPOPaCcTaHUs CEMSH TMOKa3al (Tali. 3), 9TO y MIECTH BHJIOB M3 JICBATU HAWOOJIbIICE
BIIMSIHUE Ha DHEPTHUIO MPOPACTAHUSI UMEET cTpaTudukamms ceMsH B TedeHue 30 mHei. Y IByX BUIOB dHEp-
rust ipopactanust Ha 10-e cyTku Obiia Ha ypoBHe 50 % W BBINIE, a Y €M CUTXUHCKON JTAaHHBIA TIOKa3aTellh
obu1 Ha ypoBHE 90 %. Y nByx BUIOB (enb DHrenbMmana u eib LlIpeHka ¢.TsaHbIIaHCKAS) HAMOOMBIIUH (-
(hekT Ha popacTaHue ceMsiH oKa3ana crpatudukanus B TeueHue 120 mHel, mpu 3TOM 3HEPrUs MpopacTaHUsL
CEMSH €JIU TSIHBIIAHCKOM OblIa Ha ypoBHE 50 %.

HaumeHsbIiast sHEprusi mpopacTaHusl Mo BCEM TPEM BHAM aKTHBAIMU CEMSH HaONrolanach y e JH-
relpMaHa. Y JaHHOTO BHJa HAaMOONBIIYIO IHEPrHio mpopactanus (6,7 %) moka3and ceMeHa, MPOIIe e
crparudukanyio B TeueHue 120 aHeil.

AHanu3 BCcXoxecTH ceMsH Ha 30-¢ CYTKH OmbITa MOKa3aJl Pa3HyH PEaKIMI0 MCCIICAYEMBIX BHIOB Ha
pa3In4HbIe BUJBI CTPATU(PHUKANNN U aKTHBANWU. Kak BUIHO U3 PUCYHKOB 1-9 1O TMHAMUKE BCXOXKECTH Ce-
MSH, HanOOJIbIeEe BIUSHUEC HAa YBEIMUYCHHE BCXOXKECTH MMENO Bo3aecicTBue 30-THEBHOM CTpaTH(UKAIINM.
BcxoxkecTh ceMsiH y MATH BUIIOB W3 JICBATH B pe3ynibTare 30-THEBHOHM CTpaTU(HKAIIMKA COCTABHIIA CBBIIIE
50 %. UckmroueHne COCTABISIOT €7b DHIeIbMaHa, €Ib BOCTOYHAS WM €IIb TSHBIIAHCKas. Y JTaHHBIX BHUIIOB
caMbIil OOJIBIIION MPOIEHT BCXOKECTH ObLT 3a()MKCUPOBaH B KOHTPOJILHOM BapuaHTe IS €1 DHrellbMaHa, B
TpyIIe ¢ akTUBAIMed TPU MOMOIIH 00pabOTKU Y €l TSHBIIAHCKOW U NPU CTpaTu(UKAIMA — B TEUCHUE
120 mHE# y e BOCTOYHOM.
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Pucynox 4. lunamuka npopactanus cemsH enu Koitsiman
(Picea koyamai) npyu pa3andHbIX BUAAX aKTHBAIIUH
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Pucynok 6. JIlunamuka mpopacTanus CeMsiH eJu
KaHaacKo# (Picea glauca) ipu pa3THIHBIX

BHIAX aKTHUBAIUN
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Pucynox 9. /lunamuka npopacTanust ceMsiH el rumanaiickoil/Cmura (Picea smithiana /morinda)
MIPHU PA3IMYHBIX BUAAX AKTUBALIHN

AHanu3 TUTepaTypHBIX AaHHBIX MOKa3aj, 4To, HallpUMeEp, CEMEHa €M TSHBIIAHCKOH OOBIYHO Mpopac-
taroT uepe3 30—60 mueit [9]. Takum 00pa3oM, OOIIET0 BPEMEHH IPOBEACHHUS OIbITA B OTHOIICHUH JTaHHOTO
BU/Ia OBUIO OTHOCUTENHHO Mayio. CeMeHa elli BOCTOYHOW M el DHIellbMaHa He TEePSIOT TPeIpacioiokKeH-
HOCTH K [IPOPACTaHHUIO MPHU TeMiieparype xpanenust He Boitie 3—5 °C [10]. B Hamiem cityyae npu Temiepary-
pe xpaneHus ceMsiH Boite +10 °C ceMeHa Havaiu TepsTh OOLIYIO MPEIPACIONOKEHHOCTD K IPOPACTAHHUIO.

Taxxe R.R.Alexander u W.D. Shepperd (1990) [11] yka3pIBaloT Ha TO, YTO MPOPACTAHUE CEMSIH €JIH
DHrejapMaHa MPOUCXOAUT MPH TeMIiepatype mouBbl He MeHee 7 °C, a ONTHMAaIbHOM TeMIlepaTypoi s poc-
ta cestHIeB sBisteTcs +19 °C [12]. B ¢Bsi3u co CKa3aHHBIM BbIIIE O0IIKE apaMeTPhl IIPOBEACHHS JaHHOTO
OTBITA HE SIBIAIOTCS CTUMYJIHPYIOIIMMH JJIS BHIOB €71 DHTeIbMaHa, €JIb BOCTOYHAS U €ITb TSHBIIAHCKAS.

BexoxecTs uccienyeMbIX ceMsiH Ipu cTpaTudukanum B reuenue 120 nHeit Obiia B mpenenax ot 6,7 %
10 53,3 %. Takast HU3Kask BCXOXKECTh SIBJISCTCS PE3YJIbTATOM HM3JHUIIHE MPOJOJIKUTENFHON CTpaTU(hUKALINN
CEMSIH B YCJIOBHSIX HU3KOH TEMIEpaTypbl U BHICOKOW BIaXHOCTH, YTO MPHUBEJO K X YACTUYHOMY 3arHHBa-
HUIO U TIOTEPE )KU3HECTIOCOOHOCTH.

Oco00 CTOUT OTMETUTH BIHMSHUE HA BCXOXKECTh CEMSH €M TAHBLIAHCKON M €M KaHaJCKOH MX BhIMa-
YMBaHUS B PAacTBOpE MEpMaHraHaTa Kamus. B pesynpraTe Takoro BIMAauMBaHUs B TeueHHE 24 4acoB HX
BCXO0KECTh ObljIa BEIIIE BCEX OCTABHBIX CIIOCOOOB aKTHBALMK ceMsH U coctaBmia 53,3 % u 70 % coorBer-
cTBeHHO. Tak, COrNIacCHO TUTEPATypHBIM JTAaHHBIM JIJIsl TIPOPACTaHHS CEMSIH €lTd KaHaJCKOW cTpaTU(UKAIU
He TpeOyeTcsl, a BO3MOYKHO JIMIIb X 3aMaylBaHUe B TEIJION Boje B TeueHue 24 gacos [13—15].

AHanu3 AaHHBIX O PHEPTUH MPOPACTAHHS M BCXOXKECTH MOKA3BIBAET, YTO JJISI TIOJABIISIONIETO OOJb-
IIMHCTBA BUIOB UMEETCS 3aBUCUMOCTh MEXIY dHEPTHel mpopacTaHus U WX BCXokecThio. [Ipu yBennuennn
CPOKOB CTpaTH(UKAIUH NPOUCXOANUT MAJCHUE KaK DHEPTUH MPOPACTAHUS, TaK U OOLIEH BCXOXKECTH CEMsH.
VY enu TAHBIIAHCKOHN B pe3yNbTaTe YBEINYCHUS CPOKOB CTpATH(PHUKALUHN MPOUCXOAUT YBEINUCHUE SHEPTUU
MpOpacTaHus U CHIDKEHHE YPOBHS BCXOXKECTH. A Y €T BOCTOYHOH MPOUCXOUT YMEHBIIEHNE SHEPTHH TIPO-
pacTaHus, HO yBEJTMYEHUE YPOBHS BCXOKECTH.
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Pacuer mo ompe/eneHnI0 PHEPTHH MTOKOSI UCCIIEyeMbIX CEMSH IOKa3all, YTO BO BCEX BapHaHTaX Hau-
Oosbimunii 3pdexT umena 120-qHeBHas cTpaTuduKarys ceMsH (Tadi. 4).

Tabnuuma 4

JHeprus MoKos ceMsIH HEKOTOPBIX JPeBeCHBIX XBOIHBIX BUAOB PacTeHH I
nocJjie pa3jM4YHbIX CIOCO00B AKTUBUPOBaHUS (YCJI. THH)

HanmenoBanmne Enun KonTp. 1 Kontp.2 | Maprann. |Crpar. 30 nu.|Crpar. 120 mH.
1 |Enw curxunckas (Picea sitchensis) X 14,0+0,4 20,5+1,3 15,7+1,7 14,4+1,4
2 |Enmbs meprmaBas (Picea asperata) 52,2+0,9 12,0+0,6 40,5+2,4 20,8+1,6 12,0£1,8
3 |Enp xananckas (Picea glauca) 40,0+1,4 XXX 18,4+1,9 X 14,8+0,8
4 |Enp Ourensmana (Picea engelmannii) 34,0+1,4 24,0+0,6 10,0+1,8 10,0+2,3 8,0+1,4
5 |Enb asHckas (Picea ajanensis) 49,6+1,3 XX X 16,1+1,9 8,6£1,9
6 |Enw BocrouHnas (Picea orientalis) 49,8+0,8 XX X 16,7+1,4 18,4+2,2
7 |Enw lIpenka ¢.taapmanckas (Picea 33,2+1,5 8,2+1,1 22,4+0,7 15,8+1,8 17,8+1,6
schrenkiana var.thianschanica)
8 |Enb rumanaiickas/Cvura (Picea smithiana 87,2+2,3 30,0+0,8 23,0+0,9 27,0+3,1 22,4+1,3
/morinda)
9 |Enw Koitssman (Picea koyamai) 32,0+1,4 19,4+0,9 17,8+1,4 15,3+1,5 18,0+0,8

Ilpumeuanue. X — MaHHBIE TTO0 TPOPACTAHUIO OBIITN 3a0PaKOBAHEI B CBS3H C TIEpEChIXaHUEM OYMa)KHOTO cyOcTpa-
Ta; XX — KCCIIIOBaHUsI TI0 JAHHBIM CEMEHaM He MPOBOJMUIIUCH; XXX — B JaHHOM BapUaHTE MPOPACTAHUS CEMSH 3a-
(ukcupoBaHo He OBLIO.

Ecnu B KOHTpOIBHOM BapuaHTe 1 cpeiHui MOKOH ceMsiH cocTaBisan oT 32 go 87,2 cyT., TO npu cTpa-
TudUKaIKUU ceMsH B TeueHne 120 cyTok cpeIHuil MOKOH ceMstH cocTaBUaI OT 8 710 22,4 CyT, T.€. BpeMsl TOKOS
CeMsIH COKpaTHIoch B 2—4 pa3a. Y IIeCTH HCCIelyeMbIX BUI0B HauOoJbIllee BIMSAHUE Ha SHEPrHUIO IIpopac-
TaHUs uMena crpatudukanus B Teyenne 120 mHe, y Tpex BUIOB HaWiIydllwe MokazaTenu Obuid mpu 30-
JTHEBHOU CTpaTHU()UKAIIH.

[Ipu cpaBHEHUM PHEPTUU MTOKOS CEMSIH € PA3JIMYHBIM BUIOM aKTUBALMU U KOHTPOJIA 2 OTMEYAETCs], YTO
Yy TpeX BHJIOB XBOMHBIX CPEIHHMH YpOBEHb IMOKOS CEMSH NMPAKTUYECKH HE OTVIMYAETCA WIM OTJIMYAaeTCs He-
3HAUUTENIFHO. Y €M TSIHBLIAHCKOW PHEPrHsl MOKOS CEeMsIH NPHU Pa3IUYHBIX BUAAX AKTHUBALWHU BBILIE, YEM
B KOHTpoJIE 2.

Baxnouenue

UccnenoBanus mokaszanu, 4To Ui OOJBIIMHCTBA UCCIETyEMBIX BUIOB €lieii cpeiHee MaJeHre BCXOoXKe-
CTH CEMSH B pe3yJbTaTe XpaHeHHus B TeueHne 6 mecsieB coctaBuio ot 1,8 % mo 33,6 %.

Hawunyumryro 3eKTHBHOCTD IS YBEJIWYCHUS SHEPTUU MPOPACTAHUS U BCXOXKECTH CEMSIH HCCIIEIO-
BaHHBIX BUJOB eJiei uMmeeT cTpaTudukanus B TeueHue 30 queid. [Ipu yBenndeHUu CpoKoB cTpaTHPHUKALUT
MPOMCXOJIUT CHIDKCHHE KaK OOIIEH BCXOXKECTH CEMsH, TaK U DHEPTHH MPOpPACTaHUs. Y el CUTXHHCKOW W
€JIM KaHaJICKOM HapaBHE CO CTpaTH(UKANWEH BBICOKHI YPOBEHb BCXOXKECTH IMOKA3aJI0 BBIMAYNBAHUE CEMSH
B 0,05 %-HOM pacTBOpE MepMaHraHara Kajius.

JnutenbHas cTpaTU(UKaLUs CeMsH CHHYKAeT SHEPTUIO TIOKOSI CEMSIH, YTO CIIOCOOCTBYET UX CKOpeHIie-
My TIPOpacTaHUIo.
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J.YO. Cupman

KbL1KaH KanbpIpakThl 6CiMAIKTepAiH Keildip TypJiepiHiH TYKbIM 6HYiHe KaJIul
NePMAaHIAaHATHI OeJICeHAIIr xKoHe cTpaTHUKaNUs Y3aKThIFBIHBIH dcepi

Makana crpartiuduKanus apKpUIbl OHTIIITITI XKoHEe OOWABI JKaHIAHIBIPY MACeNeCiHe apHalFaH. 3epTTeymiH
MaKcaThl — OHTIIITIrT OOMBIHIIA CTpAaTH(UKAIMS Y3aKTBIFBI 9CEpPIH KOPCETy, COHAAH-aK TYKbIM KBIIIKBLI-
MapraHel] Kalui epiTiHmiciHe omapabl XKiOiTy apKbUIBI JKaHOaHABIPY Oanmamains! omici anbIHABL JKyMbic
KIIMMATTHIK KaMepanblK skarpaiinapna npod. OrueBcKHiNiH ©pKeHIey IIBIHBI Kece Typi OOHBIHIIA jKy3ere
acelpsuibl. IlIsipmansiy (Picea A.Dietr.) KbUIKaH JKambIpakThl ©CIMIIKTEp 9 TypiHe 3epTTey Kyprizinmi.
Cakray Ke3iHAe eHrimTiri OoiibiHIIa e3repicTep Oaiikammpl. Typili TYKbIM IKaHIAHABIPY JMKOHE TYKBIM
cTpaTuduKalys apKbUIbl 3ePTXaHAIbIK IIBIFYbl HOTHIKEIEpi KepceTinreH. KopbIThIHAbINA KYII JKOHE OHyTe eH
yiken ocepai 30 kyHOik Keicka cTpatudukanus kepcerti. Keibip Typiepre epkeHmey xoHe O00itabt
JKaHAAHIBIPY YIIIH Kajdui IepMaHraHaT epiTiHAiciHe >KiOiTy XeTKimikri. ¥3aK crpaTU(UKALUsS TYKbIM
IIBIFYBIH JKOHE CEpPreKTIKTI KhICKapTysl MyMKiH. CoHpmaif-ak y3akMep3imMIi CTpaTH(UKALUACH TYKBIM
THIHBIITHIK JHEPTUSCHIH TOMEHAETENl JkKoHe OOl ecy yakbITBIH >KbUIIaMmIaTainsl. bepinreH 3eprreymin
HYCKachlH/a TOMEH OOMNIBI MeJIIepIIeMeciH TYCIHIIpy MaKcaThIHIa TYKBIM y3aKMep3iMIi cTpaThduKanus
HOTIDKEIIepiHe Taliay JKYPri3inmi.

Kinm ce30ep: TYKbIMHBIH ©Cyi, KbUIKAH JKallbIpaKThl aFralll, TYKbIM CTPAaTU(QUKALMACHL, TYKbIM OHY, eCy
SHEPTHACHI, KAJIFbIFaH SHEPTHS.

D.Y. Sirman

Effect of duration of stratification and activation of potassium permanganate
on the germination of seeds of some species of coniferous plants

This work is devoted to the problem of germination of seeds and activation of their germination by stratifica-
tion. The aim of the study was to show the influence of the duration of stratification on the germination of
seeds. As an alternative method, activation of seeds was taken by soaking them in a solution of manganese-
potassium hydroxide. The work was carried out in the climatic chamber conditions on sprouts by the type of
cups of prof. Ogievsky. The Article presents results of the study of 9 species of coniferous plants of spruce
(Picea A.Dietr.). Changes in seed germination during storage is displaying. The results of laboratory germina-
tion of seeds in different types of activation and seed stratification are obtained. The results show that for
most species the greatest impact on growth vigor and seed germination has a short stratification for 30 days.
For some species for germination and high germination soaking in weak solution of potassium permanganate
is enough. Long stratification may reduce seed germination and energy germination. Long stratification re-
duces the energy of seed dormancy and accelerates the time of germination. An analysis was made of the re-
sults of a long stratification of seeds in order to explain the low germination in this variant of the study.

Keywords: seed germination, conifers, stratification seed, energy germination, energy rest.
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Histochemical staining and estimation of zinc content in pancreatic p-cells
by using of Dithizon and 8-para(toluenesulphonylamino)quinolin

It is known that zinc in pancreatic B-cells take part in processes of formation of deposited form of insulin.
Assessment of its contents allows to estimate functional state of B-cells. It is necessary to use a precise and
high specific histochemical methods for identification of zinc in B-cells. Authors presented results of experi-
mental improving of methods for qualitative and quantitative estimation of zinc content in pancreas tissue.
Authors showed that: 1) decrease of thickness of sections of pancreas tissue 1,5 times — from 6—7 mcm to 4
mcm have best results for investigate of histotopography of zinc in islets using of Dithizon method; 2) similar
result is obtained by decrease of dose of Dithizon njected to animals for 2-2,5 times; 3) quantitative estima-
tion of zinc content is possible by using of histofluorimetric complex; 4) formation of a complex of dithizon
with zinc in the form of the painted granules significantly improve results of analysis of histotopography of
zinc in islet; 5) regarding preparing of frozen sections of pancreas tissue: best results were obtained using of
temperature of freezing of tissue from -18° to — 22 °C; 6) more precise result were obtained using of addition-
al method staining of zinc by TSH which is more sensitive for revealing of minimal concentration of zinc
as 107-10%. Thus, obtained results allow to ex- pand and significantly improve possibilities of histochemical
Dithizon and TSH methods for estimate concentration and disposition of zinc in pancreatic islets.

Keywords: pancreas, pancreatic islets, P-cells, histochemical methods, dithizon, 8-para(toluenesulpho-
nylamino) quinolin, zinc, insulin, histotopography, quantitative analysis.

Pancreatic islets of human pancreas contains, as well as islets of many mammals (rabbits, dogs, cats,
pigs, mice, horses, hamsters), a large amount of ions of zinc [1-3] participating in formation of zinc-insulin
complex, a deposited form of hormone in B-cells. Histological methods are unsuitable for estimate functional
state as for to estimate content of deposited insulin in B-cells. More preferable is using of specific and sensi-
tive histochemical methods of staining ions of zinc in B-cells.

Diphenylthiocarbazon (Dithizon) and 8-para(toluenesulfonilamino)quinoline (8TSH) possess two im-
portant properties for this purpose: 1) to form with zinc in B-cells chelat complexes highly specific for zinc;
2) complexes with 8TSH have bright green fluorescence that allows to observe visually of zinc in -cells and
estimate content by measuring of intensity of fluorescence by using of fluorescent microscopy; 3) complexes
of zinc with Dithizon revealed in cells as bright red granules using of dark microscopy. As these complexes
at the same time are toxic both substances possess diabetogenic properties and are capable within 15-30 min.
after intravenous injection selectively result destruction and death of the majority of the B-cells that accom-
panied by development of a diabetes mellitus 1 type within the first 2—-3 days [4—7].

Previously it was possible to estimate zinc content in B-cells by visual analysis only using of fluorescent
or dark microscopy. Quality of obtained results of histochemical identification of zinc by means of both
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methods was remained insufficient for investigate histotopography of zinc in islets as well as for the quanti-
tative assessment of its contents that was caused both by not high quality of staining technologies and of
quality of preparing sections of frozen tissue of pancreas most suitable for such researches. The research aim
of work consists for improving of staining procedures, preparing of frozen sections of pancreas tissue and
development of method of assessment of measuring result of staining of zinc in -cells.

Materials and methods

12 rabbits weighing 2250-2700 g and 14 white mice weighing 30-35 g were divided for 2 groups:
1) rabbits and mice were killed 6—8 min after intravenous injection of solutions of dithizon and 8TSH
(46—49 mg/kg and 38-42 mg/kg); 2) rabbits with diabetes caused by Dithizon (48-50 mg/kg). Control: intact
animals.

Preparing of Dithizon solution: 30 ml of distilled water added 0,6 ml of 25 % of solution of ammonia,
400 mg of Dithizon. Mixing on a water bath (+70 °C) for 10 min., filration. The received filtrate represented
1% water ammonia liquor of Dithizon solution was injected intravenously to rabbits into an ear vein and to
mice in a tail vein. Preparation of solution 8TSH for injections: 25 mg. powder 8 TSH (Institute of high pure
reagents, Moscow, Russia) dissolved in 70% ethanol at a temperature + 70 °C within 67 min. on a water
bath then injected intravenously of 38—42 mg/kg.

8TSH formed fluorescent complexes with zinc and cadmium. But cadmium is absent in pancreatic [3-
cells. The complex Zn-8TSH in ultraviolet light at of 360—370 nanometers fluoresces bright green light
(Fig. 1B), and the Cd-8TSH complex — bright yellow. That is why 8TSH for B-cells is high specific for stain-
ing of zinc ions. Method is sensitive for revealing of zinc concentration as 10710, The reagent was offered
by Institute of High Pure Reagents (Moscow) as high specific for revealing of zinc in liquids and tissues.
Y.A. Lazaris and coll. was used it for identification of zinc in tissues of animals, including pancreas tissue
[5, 7-9].

Aldehyde-fuchsine method was used for staining paraffin sections of pancreas tissue [10]. Blood glu-
cose concentration in animals of group 2 was carried out daily within first 5 days in animals of, and then
twice per week. In 10 days animals were destroyed by an air embolism. Frozen sections 4-5 mcm of pancre-
as of animal from group 1 were investigated using dark-field microscopy after intravenous administration of
Dithizon and of luminescent microscopy for histochemical luminescent identification of zinc in B-cells after
staining by 8TSH. 0,4 % aceton solution 0,4 % of 8TSH was used: several drops of which applied on sec-
tions for 10-12 sec.; washing of sections later by bidistilled water.

Zinc content n B-cells was estimated by a histofluorimetric method in the relative units (r. ¢.) by meas-
uring intensity of fluorescence of complex Zn™-8TSH in B-cells and of density of concentration of granules
of Zn"*-Dithizon [11,12] by calculation of parameter «K» based on direct dependence between intensity of a
fluorescence (8§TSH) and of density of staining (Dithizon) of B-cells and content of zinc. Calculation of pa-
rameter K for a 8TSH-luminescent method of identification of Zn"-ions in p-cells: IF1/IF2, where: IF1-
luminescent emission of B-cells, and IF2-intensity of luminescence of exocrine tissue (absence of color, as
1.00). Calculation of parameter K for Dithizon method of identification of Zn"-ions in B-cells: IF1/IF2,
where: IF1- density of staining of -cells and IF2- density of staining of exocrine tissue (absence of color, as
1.00).

Results and discussion

Obtained results demonstrate that the highest content of ions of Zn+2-was observed in pancreatic islets
of intact rabbits (table 1). In sections of pancreas of the animals of group 1 showed positive Dithizon reaction
for zinc in the form of red granules of Zn+2-Dithizon complex (Fig. 1A) filling cytoplasm of B-cells. In the
sections of animals group 2 with diabetes reaction for zinc is negative (Table 1, Fig. 1B) that is caused by
almost complete selective destruction of B-cells. The similar results obtained using of 8TSH reaction: a large
amount of zinc in B-cells of intact animals — the intensive bright green luminescence of a complex Zn+2-
8TSH (Fig. 1B) in compared with expressed negative reaction in B-cells of animals with diabetes (Fig. 1G,
Table 1) was observed. Diabetes in animals of group 2 was confirmed by using of aldehyde-fucshin method
of staining: destruction and death of majority p-cells and marked decreasing of insulin content in 3-cells.
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Table 1

Insulin content in pancreatic B-cells in animals with experimental diabetes in relative units (r.e.)

Blood glucose
Insulin content in pancreatic -cells Initial blood glu- level 8 days after
Ne Experimental (r.e.) cose level (MM) inject-tion of
conditions Dithizonu (MM)
8-TSH reaction Dithizon reaction
(zinc) (zinc)
1 | Intact rabbits 2,024+0,05@ 1,94+0,08" 4,9+0,4 -
(n=26) (n=23)
2 | Diabetes caused by 1,08+0,03 @ 1,04+0,02"° 5,24+0,5 16,3+3,5
Dithizon (rabbits) (n=18) (n=19)
3 | Intact mice 1,95+0,03* 1,82+0,04+ 4,1+0,3 -
(n=24) (n=24)
4 | Diabetes caused by 1,03+0,03* 1,05+0,02+ 3,8+0,4 9,7+0,8
Dithizon (mice) (n=16) (n=18)

e * % +p<0,001; n — number of measurements.

1B 1T

1 A- Intact rabbit. Injection of Dithizon, 49,8 mg/kg. Red granules of complex Zn+2-Dithizon in cytoplasm of B-cells.
Dark microscopy; x280; 15 — Rabbit. Diabetes caused by Dithizon 7 days after injection. Absence of granules
of complex Zn+2-Dithizon in destroyed B-cells; on periphery A-cells. Dark microscopy; x280;1B- Intact rabbit.
Injection of 8TSH, 39,4 mg/kg. Bright green fluorescence of complex Zn+2-8TSH in B-cells. Fluorescent microscopy;
x280; 1T'- Rabbit. Diabetes caused by Dithizon 7 days after injection. Negative reaction for zinc in p-cells.
Fluorescent microscopy; x280

Figure 1. Histochemical reaction for zinc in B-cells in experimental diabetes
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It is known that in process of formation of the Zn"™-complex with diabetogenic derivatives of 8-
oxyquinolin atom of zinc is fixed between S or O atoms in position 8, and N or O atoms — in positions 1 or 2

(Fig. 2).

N—C=N—NH
C s/ C “OO
N In NH t:
/ Ng SO;— zn
NH~N=C=—N=N
CH,
Dithizon 8-TSH

Figure 2. Chelat complexes Zn"-Dithizon and Zn"-8TSH

Diabetogenic derivatives of 8-oxyquinolin have in the 8 position of quinolin ring active OH" radical or
other radicals contains atoms of S, N or O. Six isomers of 8-oxyqunolines not contains in this position of
such radicals or atoms or if these radicals were extracted from a molecule — were not capable to form com-
plex salts with zinc and not possess completely diabetogenic properties [13, 14]. It was necessary to return
the active radicals in position 8 for to restore diabetogenic activity of substance [13, 14]. Formation of the
chelat-complex by atoms of O and N result formation of pentagon or hexagon rings [13].

Pentagonic rings are evidently more stable. In case if atoms of sulfur participate in formation of chelates
and then most stable are quadrangular rings (Fig. 2). Electrons of the lone pair of electrons are displaced
from nitrogen donor-atom located in the first position to zinc atom. In experiences with various isomers of 8-
oxyquinolin dependence according to which the maximal toxicity possess isomers which are forming che-
lates of structure 1:1 with metal and have a stability constant logarithm equal 7,6 and above to 9,4 [13].
The complexes of derivatives of 8-oxyquinolin possess high toxicity for B-cells formed with zinc have a
high rate of logarithm of a constant of stability, equal 8,5. G. Weitzel and coll. [15] confirmed that the com-
plex of structure 1:1 contains 1 molecule of 8-oxyquinolin and 1 atom of zinc is most toxic for cells.

High durability of the Zn"*-Dithizon complex 2:1(Fig. 2) determined by space elongation of molecule
of Dithizon and disposition of two phenolic rings on the ends of a molecule that does not prevent the atoms
of sulfur and nitrogen located in the center of a molecule to approach zinc atom. Besides, atom of zinc is lo-
cated between two atoms of nitrogen and sulfur, regarding to which affinity of zinc is very high and exceeds
affinity to oxygen. At last, two molecules of Dithizon having totally larger number double connections in-
creases toxicity of the Zn-Dithizon complex.

Isoniazid, a anti-tuberculosis drug, is capable to form strong five-membered chelates with zinc. Perhaps,
it is exist some relation between this property and facts of marked xanturenuria and more high frequency of
diabetes in patients treated by Isoniazid taking into consideration that Isoniazid is antagonist of pyridoxal-5-
phosphate [16].

High specificity of Dithizon for identification of zinc confirmed by results of comparative spectral
analysis of spectrum of absorbance of complex Zn"-Dithizon extracted from B-cells with the similar artifi-
cial complex formed in vitro. The maximum of absorption of both ranges was identical and made 530 na-
nometers [7].

Thus, both methods of histochemical identification of zinc in cells of tissues of bodies allow to reveal
zinc-chelator complexes in cells using of dark microscopy and luminescent microscopy with quantitative
measuring. Advantage of 8TSH method is more high sensitivity. The most important advantage of Dithizon
method is ability to form the Zn"-Dithizon complex in p-cells not in the form of homogeneous color but in
the form of the bright red granules which are settling down in the form of various density of scatterings in
cells accordingidirect dependence of concentration of zinc in various parts of islets and B-cells.

It, in turn, give the exclusive chance for precise studying of character of a histotopography of zinc in -
cells which are settling down in various parts of pancreatic islets that is essential for investigation in detail of
mechanisms of diabetogenic action.
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Regarding preparing of frozen sections of pancreas tissue. We obtained better results keeping the fol-
lowing conditions: 1) temperature in frozen camera of cryostate to keep between -18 and — 20 °C. At temper-
ature more than -23...-24°C pancreas tissue over is frozen; 2) metal holder of tissue must be cooled in
cryostate camera before fixation on it of pancreas tissue; not using water on a holder for fixing tissue as ice
will complicate preparing of sections; 3) for removal of section it is enough to straighten of it and to touch
carefully it with a warm microscope glass, having waited so far it well will finish then glass with sections to
remain in the same place, in a freezing camera; 4) for investigation of histotopography of zinc in pancreatic
islets the more suitable sections of pancreas gland is thickness equal of 4 mem, and for the quantitative as-
sessment 6—7 mcm.

Some restriction for both methods is need of use of frozen sections. This restriction this same time have
advantage as freshly frozen sections is not exposed to any types of processing procedures (fixing, dehydra-
tion and others) which could to influence on revealing of zinc. Both methods are single highly specific con-
cerning identification of zinc not only in pancreas tissue, but also in prostate and in the salivary contains a
large amounts of zinc.

Meanwhile 8TSH-method can be used also in work with the fixed samples of tissues, however it is pos-
sible only using as fixing liquid of 70° ethanol enriched with the H,S allowing to besiege zinc ions in p-cells.
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YHKbI Oe3ingeri NaHKpeaTUT apajlibIKTAPbIHAAFbI B-KacyIadapbIHAAFbl MbIPbILI
HOHAAPBIH IM(peHUITHOKAP0A30H KoHe §-nmapa(ToryoJicy/ib(POHUIAMUHO) XHHOJIMH
(TCX) kemeriMmeH ruCTOXMMHUSIIBIK AHBIKTAY JKOHE OaraJiay

Yiikel Oesingeri P-xacylanapblHIarbl MBIPBII OHBIH JKacyllajga Jerno KYHiHAe CaKTalyblH KaMTaMachl3
ereni. OHBIH Kypambl [-)KacylIaJapbIHAAFbl HHCYIUH CHHTe3Zey KaOureTiH kepcereni. IlaHkpeaTHTTIK
[B-xkacyiranapbIHAAFbl MBIPBILITH AHBIKTAY YIIiH YJITAJaFbl METAJABIH MOHIAP KYPaMbIH THCTOXHMHMSIIBIK
onmicrep Tannaybl HoTHKeciHIe OalikaiiMbl3. Makanana [-xacylianapblHAaFbl MBIPBIITEL  aHBIKTAy/a
KETUINIPIIreH THCTOXMMHUSUIBIK 9JIiCTepAiH HOTMKeci OepinreH. 3epTTey HOTHXECiHe KepceTiireH: 1) yiKbl
6e3 yimachl KeCiHIICiH KaJIBIHABIFBIH 1,5 ece — 6-7 MKM-IeH 4 MKM JeifiH a3alTbll, AWTH3O0HIBI SMICTi
KOJIZIaHFaH/1a MBIPBILI THCTOTONOrpausACH 3epTTEye €H JKOFapFbl HOTIDKE Oepeni; 2) skaHyapiapra AUTH30H
JI03aChIH TOMEH CHII3TeH JKarjaiiia aHaJorThl HOTIXE Oepeni; 3) aBropiap OypbIHbIpaKTa YCBIHFaH[AM,
UCTOMIIIOOPHUMETPUKANIBIK KELICHII 3epTTey IKacylIafarbl METal KYpaMblH 3MIIUPHKAIBIKTAH CaHIbBIK
Oaramayra KelIyre MYMKIHAIK Oepeni; 4) Oosurran TYHipmiik ¢opmaga JUTH30HHBIH MBIPBIIIIIEH KeIeH
KYPYBl MBIPBIII THCTOTONMOTPa(UsChIH 3€PTTEYIE KAKCHI HOTIKENEp anyblH OaifkaTa/ibl, JFOMHHECIICHTTI
¢moopoxpomMabl malganany OapeichiHAa Mmambipay dddexrici Oalikanmaiiapr, 5) yikel 06e3iH op Typii
PEeKUMIE My3/IaTy ocepi HOTWXKECIHIE KeCiHminepai 3eprreyme eH »kakcel HoTwke 18 mo -22 °C
TemImepaTypaga Oaifkammer; 6) MuIpeiutsl 107-10° opexene KOHUGHTpaumsga —AaHBIKTAyAa HEFYpPIBIM
cesiMTai auTu3oH b xoHe TCX omicTepiH KeleH i KOoJIaHy apalllibIKTapaFbl MBIPBILI KYPaMbIHBIH TOJIBIK,
Tajgay HOTHKeciH Oepeni. OcbUiaiiina, ajblHFAaH HOTHKENEp [B-)Kacyllanapsl MEH HHCYIMHII CHHTE3ICY
OeiiMIiIiri MeH YHKbI 0€31 yImackIMeH KYMbIC 0apbICHIH/Ia THCTOXUMISIIBIK 9IiCTep Il KOJIaHy MYMKIHJITIH
KeHeHTe .

Kinm ce30ep: yiKbl 0e3i, MaHKPEATUT apajIIbIKTaphl, P-)Kacymanapsl, THCTOXUMHUSUIBIK dJicTep, IUTH30H,
8-para(toluenesulphonylamino)quinolin, MBIpBIII, HHCYINH, TUCTOTONOTPAa(Us, CAHIBIK Oaraiay.

I'.T". Meiipamos, A.2K. Illait6ek, I'.T. KaptbaeBa, E.M. JlaprommuHa,
A.P. Anuna, O.-H. Jronont, O.JI. KoBanenko, II1.K. Eneynaesa

I'mcroxumuveckoe BhIsIBJICHUE U OIIEHKA COAePKAHUS HOHOB IIUHKA B f-KjeTKax
NAHKPeaTH4YeCKUX OCTPOBKOB IMOIKeJIYT104HOI Kejie3bl ¢ IOMOUIbI0
audennnTuo-kap6asona u 8-napa(roayoJscyiabdonmiamuno)xunonauda (TCX)

W3BecTHO, 4TO comepammuiicss B P-KIE€TKaxX IMOPKETYIOYHON JKeJe3bl IUHK IMPUHAMAET Ba)XKHOE ydacTHe
B 00pa30BaHUHN €T0 JEMOHUPOBAHHON (OPMBI XpaHeHHs B KieTke. OIeHKa ero ComepiKaHHs MO3BOJISIET Cy-
IUTh O CIIOCOOHOCTH [B-KJIETOK CHHTE3WPOBaTh WHCYIHMH. sl BBIABIEHHMS LUHKA B ITAHKPEATHUECKUX
[-KIIeTKaX M OLEHKH €ro COZepKaHHs CYLIECTBEHHOE 3HAaUCHHE NMEET HaJIM4Yue COBEPIICHHBIX METOJ0B I'HC-
TOXMMHMYECKOTO aHaln3a COAEPMaHHUs MOHOB 3TOr0 MeTajula B TKaHH. B paboTe mpencTaBieHbl pe3ynbTaThl
COBEpIICHCTBOBAHHS METOIMK I'MCTOXHMUYECKOTIO BBIABJICHHS IMHKA fB-kietok. [lokasaHo, 4yto: 1) yMeHb-
IIEHNE TOJIIIMHBI CPE30B TKAHU KeJe3bl B 1,5 paza — ¢ 6—7 MKM 10 4 MKM — JaeT HauIydIlue Pe3yIbTaThl
IIPU HCCIIEJOBAaHUHM TUCTOTONOrpadMM IIMHKA B OCTPOBKAaX IPU HCIIOIL30BAaHMHM AWTH30HOBOTO METOHA;
2) aHAJIOTHYHBII pe3ysIbTaT JaeT CHIKEHHE BBOAUMOM JKMBOTHBIM JIO3bI TUTH30HA; 3) HCIIOJIL30BAHUE TIPE-
JI0)KEHHOTO paHee aBTOpaMy T'HCTO(II0O0PHMETPUIECKOTO KOMIIIEKCa 00eCIIeuuBaeT Iepexo]] OT IMITHpHIe-
CKOHM K KOJIMYECTBEHHOH OLICHKE COAEpXaHHs MeTajula B KieTke; 4) ¢opmupoBaHne KoMIiekca AUTH30HA
C IMHKOM B BHJE OKpAIICHHBIX TPaHyJ AaeT Jydllde pe3yabTaThl MPU HCCIESJOBAaHUH THCTOTOMOrpahpuu
LIMHKa, TaK KaK OTCYTCTBYeT 3((deKT pacceuBaHMs, HAOIIOAACMbIH IPH HCIOIb30BAHUH JTIOMUHECLIEHTHBIX
(GIt0OpOXpOMOB; 5) HCCIIECOBABAHNE BIMSAHUS PA3JIMYHBIX PEKUMOB 3aMOPO3KH TKaHH JKeJIe3bl IPH MPHUTo-
TOBJIEHMU CPE30B I0KA3aJl0, YTO HAWIYYIIME PEe3yIbTaThl HAOIIOJAIOTCA MPH TEMIEpaType 3aMOpPO3KU
B mpeenax oT -18 1o -22 °C; 6) Haubosiee MONHbIE Pe3yIbTaThl aHAIN3A COICPKAHMS IHHKA B OCTPOBKaX [a-
eT KOMOMHUPOBaHHOE NMpUMeHeHHe quTH30HoBoro 1 TCX-Merona, sBistomerocst 6ojee TyBCTBUTEIBHBIM U
I103BOJISIOIINM BBISBIATH [HHK B KOHLEHTPALHUAX, paBHbX 107-10" crenenu. Takum oGpa3oM, HOIydeHHbIE
pe3yNbTaThl NO3BOJIIOT CYHMIECTBEHHO PACIIUPUTH BO3MOKHOCTH IPHMEHEHUS IMCTOXUMHUUYECKHX METOZIOB
npHu paboTe ¢ TKAHBIO MOMKETYJOYHON JKEJe3bl, YTO MO3BOJISIET MOTYYHTh JOMOIHUTENBHO OOLIMPHYIO HH-
(bopMarMIo 0 COCTOSIHUHU B-KJICTOK M MX CHHOCOOHOCTU CHHTE3HPOBATh HHCYJIMH.

Kniouesvie cnosa: mopkenynodHas jxele3a, IaHKPEaTHYECKHE OCTPOBKH, [-KIETKH, TI'MCTOXHMHYECKHE
METOJbl, IWTH30H, 8-mapa(Toiyoscynb(OHUIAMUHO)XHHONNHA, IMHK, WHCYJIHH, THCTOTOMNOrpadusi,
KOJIMYECTBEHHAs! OIICHKA.
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Autonomic nervous regulation in preschool children
with neurotic symptoms

The article evaluates the results of autonomic nervous regulation in preschool children with different
psychological status through the analysis of heart rate variability. We examined 127 children aged 3,8-5,5
years. The average statistical indices describing the regulation of the heart rthythm in preschool children with
neuroses, predoneuroses, anxiety and normally developing have been determined. Preschoolers with neurosis
were characterized by significantly higher temporal HRV values: heart rate, heart rate, activity index of
regulatory systems, SI. The changes in the regulation of the heart rhythm have been established, which testify
to the strengthening of the sympathetic contour of regulation in children with neurosis, the immaturity of the
parasympathetic department of the central nervous system, reflect the stress of the regulatory systems, and
also indicate a decrease in the reserve capacities of the organism.

Keywords: heart rate variability, preschool children, neurosis, anxiety, cardiovascular system, autonomic bal-
ance, functional reserves, sympathetic department, parasympathetic department.

Every year there is a tendency to increase the number of appeals to specialists of a narrow profile
(neuropathologists, psychiatrists) of families whose children are suffering from diseases of the nervous sys-
tem. In Kazakhstan according to statistical data of the Ministry of Health of the Republic of Kazakhstan, 297
thousand patients with mental and behavioral disorders were registered in 2009 [1], which is 1,15% [2] of the
population of Kazakhstan. Bakhyt Tumenova, the president of the Amansaulyk Public Foundation, cites
about 10%, according to unofficial data [3]. The above figures, referring to the incidence and prevalence of
mental disorders in Kazakhstan, are somewhat contradictory. This is due to the fact that registration of inci-
dences of mental and behavioral disorders takes into account only one source - psychiatric institutions in Ka-
zakhstan [4]. According to the Committee on Statistics of the Ministry of National Economy of the Republic
of Kazakhstan, the number of residents of the republic as of January 1 2015 was 17 417 673 people
(of which children from 0-17 to 5 298 488) [5]. The Ministry of Health and Social Development of the RK
cites the following statistics: among children registered with a psychiatrist, 12. 678 adolescents aged 15 to 17
years, and children under 14 years old — 37. 836. It is worth noting that the increase in the incidence of
children under 14 in three times is a weighty argument and an urgent issue of our time. It is also striking that
the fact that mental illnesses are increasingly manifested in childhood and young age. Of course, this is far
from all cases considered, since patients with a borderline level of disorders (psychopathies, neuroses, reac-
tive states), as a rule, consider themselves completely healthy, do not consider it necessary to seek qualified
help in a psychoneurological dispensary. The results of special epidemiological studies that characterize the
level and state of mental health of the population, for one reason or another not in the field of view of spe-
cialists, the so-called contingent «The characteristics of the incidence of mental and behavioral disorders can
be judged from a retrospective analysis of the development of psychiatry in Kazakhstan, which demonstrates
the prevalence of acute delusional disorders, delirious disorders of consciousness, symptomatic mental dis-
orders as a result of infectious diseases at the beginning of the 20th century [6]. The research of
B.B. Dzharbusynova for the period of 1992-2002 made it possible to establish the dynamics of primary and
general morbidity indicators along the profile of general psychoses, including affective psychoses and schiz-
ophrenia [7]. In addition, at the same time there was a steady increase in the prevalence of organic mental
disorders, the growth of mental retardation, as well as a clear dynamics of growth in the profile of mental and
behavioral disorders that begin in childhood and adolescence. Comparatively recent studies by
B.N. Aitbembet, N.I. Raspopova, and A.A. Merkulova [8] allowed establishing an increase in the incidence
of organic mental disorders in Zhambyl region in 2002 compared to 1997, which amounted to 372.1%. Simi-
lar indicators, but less intensive, were typical for the Southern region of the Republic of Kazakhstan as a
whole [9].

B.S. Vladimirov established the proportion of organic mental disorders increasing in ecologically unfa-
vorable areas adjacent to the Semipalatinsk nuclear test site [10]. M.A. Asimov, investigating the prevalence
of neurotic disorders, came to the conclusion that somatoform disorders are more common in women with an
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overall incidence of 1-2%, and generalized anxiety disorder is more common in men, and among patients of
ordinary polyclinics such disorders occur in 3—14 % of cases [11]. Neurotic disorders, in the context of eth-
nicity K.T.Sarsembayev investigated [12]. In particular, the high prevalence of this pathology in the Slavic
group (2.04 per 100,000 population) and other ethnic groups (1.6 per 100,000 population) was determined in
comparison with the indigenous nationality (0.82 per 100,000 population).

In the world statistics today, there are 10 percent of people with mental or borderline diseases: accord-
ing to the American National Association of Mental Health [13], every tenth child in the United States has a
violation, denoted by the term «Serious Emotional Disorders» (a serious emotional disorder) that is interpret-
ed, as «a group of mental disorders, including violations of behavior and (or) thinking and (or) emotionsy.
By this term all violations of the neurotic register are understood.

Statistics of the Ministry of Health of the Russian Federation indicate that over the past decade among
nonpsychotic mental disorders in children, the incidence rate has increased in almost all positions: the inci-
dence of neuroses increased by 9,7 %, psychopathy by 37,5 %, specific symptoms and syndromes — by
38,9% reactive state — 45,6 % [14]. In earlier studies, V.I. Kagan pointed out that of the children who are
registered with any neuropsychological pathology, every third child has a neurosis [15]. However, data from
selected epidemiological studies show that the true prevalence of neurotic disorders in childhood exceeds the
indicators of dispensary registration by 5—7 times [16] and influence the complex of social, sex-age, somatic
and personality-psychological factors.

Development of children in the preschool years is pretty intense and relatively evenly. Given the mor-
phological and functional maturation of the cardiovascular system, this period is very favorable for the exer-
cise of those physical exertions that are mandatory for children of this age. However, the transition to other
social conditions (admission to kindergarten), the beginning of systematic training in the garden, the transi-
tion to new social conditions (a great burden on the emotional and intellectual sphere of preschool children
lies in building relationships with peers, educators, parents and the environment) requires from children of
high adaptive abilities and attention to the state of health of the child in this age range. It is obvious that an
imperfect organization in preschool children affects the health not for the better. One of the reasons for not
wanting to be in the garden is chronic increased anxiety of preschool children. Under the influence of anxie-
ty, the volume of visual-shaped memory decreases, the speed of perception and information processing. As a
result, frequent colds ARD, due to the weakening of the protective functions of the immune system. Psycho-
logical discomfort is manifested at the behavioral level in the form of apathy, inhibition, excessive shyness,
depression, which ultimately leads to abnormalities in higher nervous activity, the development of neurotic
states, and in the long term to psychosomatic diseases [17].

In the literature there is no detailed analysis of the state of the cardiovascular system in preschool chil-
dren with neuroses. Meanwhile, the determination of cardiac rhythm variability is recognized as the most
informative noninvasive method of quantitative assessment of vegetative regulation of heart rhythm. WCC
indicators reflect the vital parameters of controlling the body's physiological functions — the vegetative bal-
ance and the functional reserves of its management mechanisms. Analyzing WCC, we can not only evaluate
the functional state of the organism, but also monitor its dynamics, up to pathological states [18]. In connec-
tion with this, we were tasked with a detailed assessment of heart rate variability in preschool children with
neuroses in Karaganda city. The aim of the study was to identify group features of heart rate variability in
children with different neurotic conditions.

Materials and methods

We conducted a study in the preschool center of the nursery school No. 15 «Akkuy, kindergarten
«Tolagai» in Karaganda city. The psychological state of children was established with the help of psycholog-
ical tests taking into account the medical conclusion. Based on the results of primary research, a group of
127 children was selected, which were further studied in in-depth studies. The entire sample was divided into
four groups. 22 children with established diagnosis have neurosis, 18 children with pre-neurological status,
40 — with a high degree of anxiety, 48 children — normally developing. On the basis of gender, the study
involved 55 girls and 72 boys. The number of children in the main groups was as follows: in the neurosis
group — 18 girls, 13 boys; In the group of predneurosis — 8 girls, 10 boys; In the group of anxious children
— 17 girls, 23 boys; In the group of normally developing children — 24 girls, 24 boys. The age of the chil-
dren ranged from 3 years 8 months till 5 years 5 months. The indicators of the physical development of chil-
dren were within the limits of the age norm. The body weight of children 4 to 5 years old was 15,2 £+ 1,3;
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from 5 to 5,5 years -21,4 + 1,1. The average height of children from 4 to 5 years is 103 = 0,9; from 5 to 5,5
years — 108,4 = 2,1.

The study was carried out using the method of cardiointervalography according to R.M. Bayevsky by
complex «Varikardy, registered ECG and performed automatic analysis of WCC [19] and the program
«ISKIM-6», spectral analysis of WCC. The use of spectral analysis makes it possible to quantify the various
frequency components of the heart rhythm oscillations and graphically represent the relationships of different
components of SR reflecting the activity of certain parts of the regulatory mechanism of the child's organism.

The examination was conducted in the morning hours from 9—12 in a quiet room. Parameters of heart
rate variability were recorded in the second lead. The duration of recording is 5 minutes lying, 2 minutes
standing. During the WCC study, children were encouraged to breathe without making deep breaths. Among
the WCC parameters studied, the following were studied: heart rate (HR), sympathetic and parasympathetic
division of LF / HF, activity index of regulatory systems (AIRS), stress index (SI).

To interpret our research, one-way analysis of variance for independent groups will be most appropri-
ate. When calculating these statistical criteria, as for all previous ones (psychological tests), the program
Statistica V.6.1 was used.

Based on the results of single-factor analysis of variance analysis for the data expressed in interval
scales and relationship scales, the following results were obtained below.

Results and its discussion

In the study, the average statistical indicators characterizing the regulation of the heart rhythm in chil-
dren of different groups (neuroses, predneurosis, anxiety states, and norm) were determined. Analysis of
WCC in preschool children showed significant differences in heart rate, AIRS, SI index.

In the body of a healthy child, the influence of the parasympathetic and sympathetic divisions is in a
state of optimal balance. There is a probability of a slight predominance of one of them, which is due to the
immaturity of one of the departments, or uneven maturation, which is also a variant of the norm. In our case,
attention is drawn to the absence of significant differences in the values of LF / HF — 0,329 at 0,805.

It is well known that if the LF / HF ratio is less than one, the parasympathetic department of the central
nervous system predominates, if more than one is sympathetic. But there is a fairly wide range, within which
it is unacceptable to talk about the predominance of one or another department of the ANS. It should be re-
membered that the «norm» range of the LF / HF relationship depends on age, living conditions, adaptation to
the environment, and daily level of physical activity. In our case, it is appropriate to interpret the obtained
data as the imperfection of regulatory mechanisms — «incomplete adaptation», more precisely «the search
phase of adaptation» [20].

The increase in sympathetic regulation in the Neurosis group is indicated by heart rate, which demon-
strates statistically significant differences. In the course of the analysis, the obtained data were F = 4,87 at
p = 0,003. Graphical analysis, as well as descriptive statistics on heart rate, indicates the following character-
istics of these differences below (Fig. 1).

Categ. Box & Whisker Plot: YCC. yalmmm
108

106 | |
104 |

1oz |

100 |

= B
S
20 b

as |

NCC, yaann

a6

= Mean
Heapoam Te-e cocTonme B I s
T a1

Mpeanespos Hopra
rPynna

sE
.96 SE

Figure 1. Comparative dynamics of HR parameter in preschool children

Taking into account the arithmetic mean for the heart rate, it can be seen that the differences are deter-
mined by a significant separation in the group «Neuroses» — 13,701 + 2,740. In this group, there is clearly
an increased heart rate than in the remaining groups, while at the same time, in the group of children with a
high level of anxiety (9,709 + 2,171), the heart rate is clearly higher than in the group «Predneurosis» —
8,980 + 1,386. This is because children with a high level of anxiety are daily in a state of psycho emotional
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stress and in the future, with age, it will increase, which may be a predictor of neuropsychic disorders. There
is a tendency to decrease the heart rate from the group «Neurosis» to the group «Norm» — 8,766 + 1,216.

Rates in SI parameter (stress index of regulatory systems) also showed statistical significance at
F=6.04 and p = 0.001. Graphic analysis of the differences shows that the stress index in different groups
behaves as follows (see Fig. 2): if the parameters of the first three groups («Normy», «Alarming state» and
«Predneurosis») are practically not different, then on going to the group «Neurosis» rates go up sharply.
The parameter SI depends on the tone of the sympathetic nervous system and on the state of the central con-
tour of regulation. High values of this indicator in the group «Neurosis» allow classifying these children as
super-sympathetic type. In children of this group, SI increased to 305-950 rounds, which exceeds the normal
values by several times and reflects the stress of regulatory systems and the activation of sympathetic effects
on the heart, and also indicates a decrease in the reserve capacity of the body.

In addition, it can be noted that this group has a higher range of values than the remaining three groups.
All this makes it possible to assume that the differences are due to the indices in the Neurosis group
402,024 + 80,405, while there is no significant difference in the stress index of the regulatory systems be-
tween the remaining groups. The value of the studied indicator did not exceed the standard values in the
group «Predneurosis» — 115,328 + 25,788, «Alarming statey — 112,764 + 17,400, «Norm»
127,516 + 17,683, although it tended to decrease.
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Figure 2. Comparative dynamics of the parameter «SI»

The obtained data serve as the basis for the assumption of overstrain of vegetative centers in children in
the «Neurosis» group, apparently due to high psycho emotional loads.

The next significant difference was given by the indicators on the AIRS scale (activity indicator of reg-
ulatory systems). The value of the F-test turned out to be 6.39 at p = 0.001. Graphical analysis based on the
arithmetic mean shows below the following picture (Fig. 3).
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Figure 3. Comparative dynamics of the parameter «AIRS»

The graph in Figure 3 shows that the regulatory system activity indicators rather smoothly rising from
the group «Norm» (AIRS — 3—4), which indicates the state of a moderate tension of regulatory systems;
«Anxious state» — (AIRS — 4-6) — a pronounced tension of regulatory systems, caused by active mobili-
zation of protective mechanisms, including an increase in activity of the sympathetic-adrenal system;
«Predneurosis» — (AIRS — 6-8) — overstress of regulatory systems, which is characterized by the inade-
quacy of protective adaptive mechanisms, their inability to provide an adequate response of the body to the
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effects of environmental factors; In the group of children with neurosis (AIRS — 6-8), with the last group
achieving maximum results on this scale, which indicates a condition close to disruption of adaptation.

Thus, the obtained results indicate that in children of preschool age with neuroses, predoneuroses, anxi-
ety, a change in the state of vegetative regulation of the heart thythm is observed. The established variations
of the basic parameters of HRV indicate a greater influence of the sympathetic link, a decrease in parasym-
pathetic influences on the heart rhythm, a pronounced tension of the regulatory mechanisms in the group
«Neurosis», «Predneurosis», «Anxiety».

Preschool children with a predominant sympathicotonic type of autonomic dysfunction need of imme-
diate corrective measures in this segment of ontogenesis, especially if they have the following manifesta-
tions: high sensitivity to stress — children react to desperate stress or aggression, excessive tearfulness, ex-
cessive vulnerability, high anxiety, preoccupation with traumatic situations, fatigue, sensitivity to loud or
harsh sounds, bright light, temperature changes, sleep disorders, autonomic disorders.
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HeBpoTukanblk Oeiriziepi 6ap MekTen s»kacbiHA JediHTi
Oasajiapaarbl BereTaTUBTIK JKYHKeCiH perTey

Makanaga Typii HCHXOJOTHSUIBIK [OpeXKeleri HeBPOTHKAIBIK Oenrimepi Gap MeKTenm jkachlHa JeHiHTi
Gananapaarbl BEreTaTHBTIK HEPBTIK PETTEYIiH HOTIXKENepi )KYpPEeK PUTMiHIH BapuabenbIiUliriHiH TaafaHybl
apkpUTbl Oaramangbl. 3,8-5,5 kacrarel 127 Gama 3eprrenai. HeBpo3mapbl, HEBpO3ai[bl, alaHAAYIIBUIBIK,
JKaFIalIarel JKOHE JaMybl KaJbINThl MEKTENKe ACiiHri jkacTarbl OamamapiAblH KYPEeK PHUTMIiHIH PeTTenyiH
CHIATTAWTHIH OpTallla CTATUCTHKAIBIK KOPCETKIiluTepi aHbIKTanabl. HeBpo3bl Gap MeKTen jkachlHa NeHiHTi
Gamamap JKPB: JXKXK, XKBPK, SI yakeiTmia KepceTKIIITepiHIH >KOFapbhl MOHIEpIMEH CHIATTAIIbL.
Hespozmaper, OXOK mapacnmmaTukanslk OeJiMiHIH JKeTiMeyi OalKanblHaTBIH OajalapiblH PETTEYHiH
CHMIIATHKANBIK KYIICIOiH OUINIpeTiH JKYpeK pPUTMIHIH peTTeNyiHIH e3repicTepi aHBIKTaIFaH, PpeTTey
JKylenepiHiH KylIeroin OeifHenelai, COHBIMEH KOca aF3aHbIH KYIII MYMKIHIIITIKTEpPiHiH TOMEHEYiH KOPCETTi.

Kinm ce30ep: )xypek pUTMiHIH BapHaOeIbIiIiri, MEKTEII JKachlHa JSHiHTI Oananap, HEBPO3, aJlaHAAYIIBUIBIK,
KYPEK-TaMBIPJIBl  JKYiie, BEreraTuBTiK OanaHc, (YHKUMOHANABI pPE3epPBTEP, CHUMIIATHKAIBIK 06iM,
MapacUMIaTUKANBIK 06lTiM.

A.E. Konkabaea, P.T. boneena, 3.51. Onekcrok, M. JlaHniIeHKO

BereraTuBHasi HepBHasi peryJisilius y JeTeil 10MIKOJIbHOr0 BO3pacTa
C HeBPOTUYECKHUMHU MPOSIBJICHUSIMHU

B crarpe uccnenoBaHbl pe3ysbTaThl BErETATUBHOM HEPBHOW PETYJSALMU y AETEH AOIIKOJIBHOIO BO3pacTa
C Pa3IMYHBIM MICHXOJOTHYECKHM CTaTyCOM MOCPEICTBOM aHalIM3a BapuabeIbHOCTH cepiedHoro purma. O6-
cienoBansl 127 nereit B Bozpacte 3,8-5, 5 roma. beuin onpeneneHs! cperHecTaTUCTUYECKUE TIOKa3aTeNH!, Xa-
PaKTEpU3YIOIUE PErYISLIUI0 CEPIAEYHOr0 PUTMA y AeTel JOIIKOIBHOIO BO3PacTa ¢ HEBPO3aMU, IIPEIHEBPO-
3aMH, TPEBOXKHBIM COCTOSIHUEM M HOPMAIBHO Pa3BHBAIOMIMXCS. J[OIIKOJIBHUKH C HEBPO3OM XapaKTepH30Ba-
JIMCH TOCTOBEPHO O0JIee BHICOKMMU 3HAYCHUSIMH BpPEeMEHHBIX rokasaterneil BPC: yactora cepiedHbIX cokpa-
IIeHUH, MOKa3aTessi aKTHBHOCTH PETyJSITOPHBIX CHCTeM, SI. YCTaHOBIEHBI M3MEHEHUS PEryJSIIUH PHTMA
cepJIa, KOTOpble CBUJIETENBCTBYIOT 00 YCUIIEHUH CUMITATHYECKOTO KOHTYpa PEryJsIuK y AeTel ¢ HEBPO30OM,
He3penocTu mapacuMmnaruueckoro otaena [IHC, oTpaxaioT HampsikeHHE PETyISTOPHBIX CHCTEM, a TaKkKe
YKa3bIBaIOT Ha CHIJKEHUE PE3ePBHBIX BO3MOXKHOCTEH OpraHu3Ma.

Kniouesvie cnosa: BapnabenbHOCTh CEPAEYHOTO PUTMA, IOLIKOJIBHUKH, HEBPO3, TPEBOKHOCTb, CEPACUHO-
cocyaucTasi CHCTEMa, BEreTaTUBHBIN 0anaHc, QYHKIMOHAIBHBIC PE3ePBbl, CHMIIATUYCCKHUIA OTICH, MapacuM-
HaTHYCCKHI OTJEI.
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Socio-hygienic aspects of abortions among women of reproductive age

Latter research presents that various defects of reproductive performance, which negatively affect fetus for-
mation and development, in 20-30% of cases are caused by the artificial abortion. With increasing number of
abortions the probability of mortinality, natality of premature infant, and his mortality during the first week of
life is raised. Despite the decreased total number of abortions, its level remains high. In the Republic of Ka-
zakhstan against low birth-rate every 7th abortion (13,9) is done to primigravida. Abortion — today one of
the most discussed topics in the world. Also the most controversial and contested issue among women of re-
productive age. In today's world the permissibility of abortion and its limits is one of the most controversial
issues, including religious, ethical, medical, social and legal aspects. Analysis of the literature will clarify the
social, moral, medical aspects in this field. This showed that the society can not find common ground and
agree once and for all about this problem.

Keywords: abortion, demographics, pregnancy, reproduction, contraception, fertility, surgery, woman, birth,
death.

Abort is a serious medical-social and ethical issue, immediately affecting reproductive health of a
woman of childbearing age [1]. Concept of reproductive health is derived from a word «reproduction». Bio-
logical reproduction is production of organisms self alike, as propagation [2]. Reproductive health is condi-
tion of total physical, mental and social wealth, related to functions and processes of reproductive system, as
well as psychosocial condition at all stages of life [3]. Reproductive health associated with reproductive be-
havior. Majority of research of reproductive behavior is connected with issues of abort, contraception, repro-
ductive installations. All studies show direct link connection between prevalence of aborts and condition of
fertility function of women, level of reproductive losses [1].

Reproductive losses are deprivations, mostly associated with termination of pregnancy, artificial abor-
tion chosen by woman, presence of social or medical condition for abort, spontaneous miscarriage, ectopic
pregnancy, pathological pregnancy, which decreases viability of fetus and newborn, perinatal and infant
mortality, determined by perinatal disease and congenital abnormality of development, maternal mortality.
Analysis of reproductive losses reveals degree of adaptiveness of formed protective system of maternity and
infancy, as well effectiveness of demographic politics in the area of birth, that allows woman to optimally
implement maternal function [3]. Motherhood is studied in various science fields: history, cultural studies,
medicine, physiology, behavior biology, sociology, psychology. Recently, there is interest in complex re-
search of maternity [4]. Main reproductive losses society experiences because of negative consequences,
which artificial abortion influences further process of childbearing [3].

Today majority of people, living in developed western countries, agree that artificial abortions — one of
the popular, important and unordinary issues of social activity, politics and moral [5]. Demographic politics,
captivated by concepts of development of society for many years to come, faintly oriented on «salvation» of
delivery potential, which can be supported and improved by social and medical technology, without harming
life and health of born generation [3]. Artificial abortion generally remains traditional method of regulation
the reproductive behavior of family, that is stipulated by social-economic factors, total level of population
culture, status of child planning service [6]. Finally, it should be mentioned that termination of life is funda-
mental problem of human being.

Its existential significance for each person is represented, particularly, by the fact, that attitude towards
aborts is included in paradigm, system of view on the worlds and self-portrait in the world. One of the im-
portant components of paradigm is religious. Individual religiousness — considerable predictor of concern
for abortions [7]. Dramatic confrontation and conflict of different points of view are polar such that, «it is
sprawled on streets, becomes a subject of mass manifestations, riots and demonstrations. One of demonstra-
tions on abortion issues, occurred, for instance, in the capital of the USA in 1992, gathered record for Wash-
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ington D.C. number of participants — more than 250 thousand people. Numerous demonstrations «for» and
«against» aborts are held in almost all countries of West» [8].

Surgery of artificial termination of pregnancy remains the most spread one in obstetrics and gynecology
[6]. Pregnancy termination, or artificial abortion, continuously takes unjustifiably grate place in structure of
methods birth regulation [9]. Definitely, conduction of abortion surgery has serious consequences for repro-
ductive function of women. It should be highlighted that decline in maternal death from criminal abortions
currently happens not only as a result of decreasing its numbers, but also due to liberalization of indications
for abortion at lategestational age [3]. According to WHO, 30-35 million of aborts are made annually in the
world [6]. Every year in the world 5 to 10 % of girls at age from 13 to 17 years are impregnated. According
to data in literature, in the last 20 years number of absolutely healthy women decreased from 28,3 to 6,3 % [9].

Latter research presents that various defects of reproductive performance, which negatively affect fetus
formation and development, in 20-30% of cases are caused by the artificial abortion. With increasing num-
ber of abortions the probability of mortinality, natality of premature infant, and his mortality during the first
week of life is raised [10]. Despite the decreased total number of abortions, its level remains high [6]. In the
Republic of Kazakhstan against low birth-rate every 7" abortion (13,9) is done to primigravida [11].

The abortion is performed by will of the woman with gestational age before 12 weeks, by social indica-
tions — with gestational age before 22 weeks, and in presence of medical indications and with approval of
the woman — independent of gestational age [3]. Simultaneously, sensitive method of pregnancy termina-
tion at early stages — mini-abortion is used only in 24,4 % of the total cases of abortions. In the past years
there is a tendency of decrease in proportion of this type of abortion. No less than 15-20 % of total abortions
is conducted on mid-trimester [6].

The surgery of medial abortion involves different complications. The complications are often connected
with the surgery itself. During conduction of the abortion on the first trimester of the pregnancy damages of
orbicular muscle of venter occur, which leads further to development of cervical incompetence. Amongst the
causes, that are directly linked to the surgery of the cervical incompetence, the main place is occupied by the
artificial termination of the first pregnancy. Majority of complications are associated with pregnancy termi-
nation during II trimester. The complications may be correlated to inadequate techniques of the abortion sur-
gery [6]. There is evidence of such complications, as embolism, fused placenta, placental retention, sepsis,
hysterorrhesis. The risk and frequency of complications after the medical abortion on II trimester increase
with increased gestational age. The dominant causes of lethal outcome: infection, bleeding, pulmonary em-
bolism. Cases of malfunction of blood coagulation system are also noted. Side effects, interconnected with
application of prostaglandin, — sicchasia, vomiting, diarrhea, phlebitis. Frequency of hysterocervicorrhesis
while taking prostaglandins is 30 times higher, than while taking hypertonic solution [6].

The artificial termination of pregnancy may have complications, significantly aggravating condition of
the reproductive system, the most common of which is inflammation. Preventative measure is taking various
medications, however their lack of effectiveness, probability of infavorable side effects, organizational issues
and realization dictate expediency of searching new preventative actions, including unordinary [12].

The abortion carries severe psychological trauma [6]. Women, who had abortion, in many cases experi-
ence anxiety, soreness, weariness, tearfulness, devastation, weakening of sexual sensation, and sometimes
apathy and despondency. Psychologically untreated abortion leads to conscious or unconscious conflicts and
sense of guilt, accompanied with functional and psychosomatic disorders [11]. Moreover, these cases are
independent of the method of conducting the abortion [6]. Role of psychogenic vital events is confirmed in
occurrence of emotional defects. One of the risk factors to develop psychosomatic disorders is anxiety — ex-
periencing emotional discomfort from expecting ill-being of imminent danger. Keeping reproductive system
healthy and quality of life of patient on separate period after the abortion are essential [11].

The artificial termination of pregnancy damages function ofovary. A normally healthy woman after
abortion recovers cyclic function of ovary generally (85,5 %) only at second or third cycle and finally — at
fifth [6]. Considering that after the surgery major wound surface is generated and conditions for microflora
are created, and barrier function of endometria is lowered, preventative medication should be introduced af-
ter the artificial abortion as early as possible [12].

This problem is relevant in other countries as well. In Denmark 22 % of women at age of 20-29 have
medical abortions in anamneses, half of which is done on nulliparous women. In large cities of Sweden
number of abortions is 26,5-30,4 for 1000 women, in last years number of aborts has increased [6]. In the
world society Kazakhstan has one of the “leading” positions for abortions. According to official statistics of
the Ministry of Public Health of the republic number of abortions for 1000 women of reproductive age ex-
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ceeds 5—10 times the indicators in West Europe, Great Britain and the USA and comprises 45,1 (1996 year),
at the same time in Japan — 24,9; in the USA — 20,1; in Australia — 15,5; in Canada — 10,2; in Nether-
lands — 5,6 (Popov A.A., 1990; Homasuridze A.G., 1983, Ketting E., 1994) [10].

During recent years Kazakhstan indicates increase of abortions of teenagers and primigravida (1/3). It
should be mentioned that sufficiently high proportion of young women — 4,6 %, besides teenagers of Euro-
pean nationality has it 3,7 times more, than aboriginal nationality [10]. Sexual activity of teenagers caused
revival of such oblivious phenomena, like «young motherhood» [9]. As it is known, early inception of sex
life leads to the issue of unwanted pregnancy and its termination [11]. Unfortunately, one of the solutions to
the problem of teenage pregnancy is the abortion [9]. The statistics proofs that annually in the world more
than 15 million girls and young ladies become «young mothers» (under 18 years old), more than 40% of
them do abortion. The proportion of adulterate birth-giving of teenagers is 23,5 % (for 100 thousand births),
and 92 % of surveyed people obtain information about contraceptives from friends, not medical workers. If
to consider the index of health (3, 4, 6) of teenagers and young adults of the Republic of Kazakhstan (28,5 %),
it is lower than overall index of the country (30,0 %), because of high frequency of physical and gynecologi-
cal illnesses, in addition, deviations of physical, sexual and psychosocial development, therefore, quality of
reproductive functions of future mothers causes great concern [13].

The surgery of the artificial abortion of primigravida has serious danger for health, specially affects ad-
versely further reproductive function [11]. According to the official statistics every year in the world 5 mil-
lion teenagers have pregnancy that ends with abortion. In majority of countries the ratio of teenagers that
have abortions is 10 % of the total ones. Annually in Kazakhstan approximately 150 thousand of abortions is
performed. Lately there is increasing trend of teenager abortions [9]. Research of Kazakhstani scientists
(N.A. Kayupova, H.M. Bektasheva, 1997) allows to categorize into the group of risk for pregnancy termina-
tion students, unmarried and unemployed women. Each thirteenth woman that has the abortions had her sex
life before lawful age. Beginning of sex life before marriage is confirmed by 52,3 % of women. Sex life at
age of 14-17 was started by 7,75 % of teenagers, 18—19 years — 28,9 %, 20-24 years — 46,3 %, at 25-29
years — 12,0 %, at 30 years and older — 5,1 % of women [10]. Frequency of pregnancies and their out-
comes also depend on woman’s age. Therefore, women that terminated their pregnancies before the age of
20, for one birth there is 8 abortions (ratio of 1:8). Given data permits to include women under 20 years old,
with unidentified social status, in the group of risk for abortions [10]. Frequency of complications of the arti-
ficial termination of pregnancy, according to some authors, ranges within wide limits — from 1,6 to 52 %.
Specifically, these complications are important, since they influence further generative function of woman [7].

For evaluation of consequences of decision making regarding reduction of check list of indications for
the abortion, firstly, it is crucial to analyze modern specification of spread and causes of abortion [3].
The termination of pregnancy of major part of women is caused by complex of reasons, that shows multiple
of various factors effecting the decision of outcome of the pregnancy. Basic factors, impacting the decision
of pregnancy termination, — unregistered marriage — 53 %, social-economic conditions (low level of life,
hesitations about future) — 30 %, job or study occupation — 5 %, interpersonal relationships — 3 %, and
others — 9 % [11].

The cohort of women, having abortions due to social indices, possess low sanitary and contraceptive
education, long-term existence with condition of persistent stress, deprivation and inadaptation, living in
poor and unemployed conditions, Such state leads to much later visit of medical centers for the artificial ter-
mination of pregnancy [3]. Amongst the causes of reproductive ill-being definite significance deserves spon-
taneous abortion. Its frequency is 5—15 % of all pregnancies. Further operative treatment not rarely is associ-
ated with inflammatory conditions, formation of cohesion, dysfunction of ovary, leading to secondary infer-
tility. Hence, preventative measures of spontaneous abortion is important action for improving demographic
situation [14]. Abortions — painful issue of our society. For solving this problem brochures are released,
different programs, seminars, conferences for medical doctors are conducted to promote healthy life, without
abortions. Work is done at level of international, state authorities, moreover, non-governmental organizations
are involved as well, nevertheless, number of abortions if decreasing, but very slowly. In gynecology there is
understanding as «abortive culturex». It includes not only birth of a desired child, but also competent utiliza-
tion of contraceptives. Thus, there is an extremely relevant problem of investigation of safe and effective
methods of prevention of unwanted pregnancy. It should be noted that attitude of women to various types of
contraception is gradually changing. There is a positive shift [15]. Main reason of spontaneous abortions
(50-75 %) is chromosome mutations. Chromosome abnormalities often are found within sporadic miscar-
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riage and much more rare — within normal. This is explained by randomness of mutations and possibility of
repetition in rare cases (for example, abnormalities in parental cells — predecessor of gamete) [16].

In condition of activation of measuresto form contraceptive culture of population deeply felt the neces-
sity to conduct comprehensive, task-oriented, systematic educative and humanitarian programs about usage
of modern contraceptive means among contingents of women, that currently make abortions due to social
indices before gestational age of 22 weeks, which have high risks of after abortion complications [3]. Num-
ber of authors suggest to consider artificial termination of pregnancy as biological trauma, that damages
neurohumoral balance and barrier function in endometria, and suggest to direct preventative events to top
priority regeneration of function of neuroendocrine system, that participates in reproductive processes [12].

To prevent repetition of abortion another critical element of service of performing abortion is adequate
contraceptive consultation. Women should be totally informed about all planned procedures, including anes-
thesia. It is necessary to discuss safety of procedures and their possible immediate and prolonged side effects
and complications. It is important to explain that early termination of pregnancy (during first trimester) is
very safe in qualified hands. Moreover, it should be defined, that there is presence of higher risk with abor-
tions at second trimester [10].

Existing in the Republic of Kazakhstan system of organization of helpof providing services about fami-
ly planning for many years was oriented only for authorities of public health, as in all countries of CIS. The
main authority was woman consultation, that served function of «anti-abortion», that did not lead to positive
solution of the given problem, task of family planning. It should be mentioned as well that one of the tasks of
family planning service is spreading relevant information. Service of family planning operates not by appeal-
ing, but directly with those, who require or could need that assistance. This help is needed to teenage girls,
young women and men [10]. Application of preventative measures considering groups of regulated and un-
regulated factors of risks is viable. Ability to use proposes of the system in woman consultations and in-
patient clinics will allow to reduce number of complications after medical abortions [6].

Women, willing to have abortion, must obtain consultation about contraception, in conjunction with
services of abortion, as well as during further visit. Consultation should contain information about ad-
vantages and disadvantages of methods, that are present and suitable for the client. When there is absence of
medical counterindication of using any method of contraception should be started immediately after abor-
tion. Consultation about contraception especially is important for women with repetitive abortions [10].

The need to reduce the number of abortions in adolescent girls should be directly related to sex educa-
tion, formation of a responsible attitude to health, raising awareness of teenagers about measures to prevent
unwanted pregnancies. Sexual contact ofteenagers usually occurs spontaneously and/or contrary to their de-
sire. Therefore, adolescents are at a higher risk of STI/HIV transmission. Adolescent girls are exposed to a
greater than adult women's risk of infection because of their low social status. Therefore, adolescent girls
should be explained in advance the need to delay the sexual debut. Herewith, research data should be taken
into accountthat in many other countries, adolescents are under the strong influence and pressure of peers
and elders, involving them in pre-marital sexual relations [17].

The procedure of abortion, made in the first trimester of pregnancy by a sufficiently trained specialist in
adequate conditions, is associated with a very low risk of complications. Over 10 weeks of gestation, the
teen's health risk, associated with abortion, increases with each week of pregnancy. At the same time, the risk
of abortion at the end of the second trimester is three to four times higher than in the first trimester. For this
reason, where it is possible to provide abortion services, it should be done as soon as possible. Since the
technical skill of the operator is the main determinant of this procedure, adequate training should be provided
to medical personnel, who perform abortion [10].

Pregnant adolescents, who apply for abortion, need special attention and approach during counseling.
Adolescents usually resort to abortion services for late pregnancy, in the second trimester. In these terms, the
product of abortion is associated with an increased risk and, in addition, such procedure is less available.
Adolescents are usually very worried and terrified about their future fertility [10]. At sexual education of
teenagers, preference should be given to individual and group forms of work. One of the most accessible
forms can be systematic, confidential conversations on the relationship between the sexes. To discuss issues
of sexual relations, individual interviews are used by medical workers, psychologists, educators and social
workers who provide social and psychological assistance [16].

Judgments about the moral admissibility or inadmissibility of abortion contain answers to two main
questions. First: can we assume that from the moment of conception the embryo is a human being? A posi-
tive answer to this question means that the purpose of abortion is to kill a being who already has the right to
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live. The second question: does a pregnant woman have an exclusive right to control her body? In other
words, can she only do abortion at her own discretion, treating it as removing a piece of tissue from the body
like cutting her nails and hair? In this case, the positive answer is based on the belief that the fetus can be
considered a person who has the right to live only when it turns into a child living outside the mother's body
[8]. In modern conditions, the notion of «perinatal health» should be singled out in the trends in the repro-
ductive potential of women. It characterizes the possibility of an individual from the intra-uterine period of
life to be protected and develop under optimal conditions that allow the realization of biological and psycho-
social potential. The fetus, like the child born, is a full-fledged patient, to which special methods of diagno-
sis, treatment and prevention are applicable [3].

Numerous psychological studies suggest that the answers to these questions, which reflect the attitude
of people to abortion, depend on their gender, age, personal characteristics, religious beliefs, the concept of
the moment of the birth of human life and much more. In the studies of Western scientists it is shown that
women who have made abortion and decided to take out an unplanned child differ in several psychological
characteristics. For example, Canadian women who decide to terminate an unwanted pregnancy describe
themselves as accustomed to rely on their own strength, independent, stubborn and preferring freedom. U.B.
Miller concluded that women who are aborted are usually not married, independent and tend to view this
operation as an acceptable way out for themselves and in the eyes of their family members. Attribution of
fault for what happened to a partner or traits of her own personalities, such as impulsiveness and irresponsi-
bility, leads to more severe consequences than the search for the source of the problem in a behavioral act.
Women who are not inclined to blame for what happened partner and their character, are better adapted psy-
chologically to what happened after three or more weeks after the abortion [5].

Speaking about the positive consequences of abortion, researchers note autonomy, personal growth, im-
proving relationships with others, the emergence of a goal in life and self-acceptance. In the study of
G.M. Bernell and MA Norfleet, conducted on a sample of 178 people a year after the abortion, women noted
increased energy, improved appearance, strengthening relationships with the partner and parents [18].
An important factor in shaping attitudes toward abortion is the opinion of whether the fetus is from the mo-
ment of conception by a human being. Psychological studies of the state of health of women who had and
had no experience of artificial termination of pregnancy, found the following. Women who had aborted and
treated the fetus as a human, felt much worse than those who did not. Those who made the abortion, but did
not consider the fetus as a person, felt as good overall as women who did not have this experience. Those
women who considered the fetus a prototype of a person, calling it a child, were subject to reactions of con-
stant frustration or negative reassessment. Women who consider the fruit to be something alien and certainly
not human, either did not regret their decision at all, or came to their senses according to the linear pattern of
reaction [19].

Unwanted pregnancy is one of the main problems of a woman. Despite the emergence of a huge num-
ber of methods that prevent the occurrence of pregnancy, the frequency of abortion remains at a high level.
For most women, abortion is the most affordable method of birth control. The reason for this is the lack of
sexual education, inadequate work of family planning offices [20]. In the 21st century, the problem of abor-
tion (artificial termination of pregnancy) is publicly discussed throughout the world as socially significant
and of universallyrecognized. It includes social, ethnic, religious and many other parties [5].

Despite the emergence of a huge number of methods that prevent the occurrence of pregnancy, unwant-
ed pregnancy remains one of the main problems of modern women. Since in the modern world the problem
of moral admissibility of abortions is universal, there are no gender or age differences in relation to the artifi-
cial termination of pregnancy.

Every woman of fertile age is pregnant. During pregnancy, many changes occur in a woman's life. Psy-
chological stress in the perinatal period carries with it a whole complex of problems that require serious at-
tention to the psychological sphere of the pregnant woman in order to avoid obstetric and other complica-
tions. Pregnancy makes a woman emotionally vulnerable, prone to anxiety, more sensitive to negative expe-
riences. But we must not forget that pregnancy is a significant and important period in the life of any woman.
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3.T. Ksicraybaea, M.JK. AxmetoBa, C. Ento06aeB

PenpoaykTHBTI skacTaFbl diiesiiepae TYCIKTIH dJIeyMeTTIK-TUTHEeHAJBIK ACIeKTiIepi

CoOHFBI KBULIAPHI 3epTTEYNIep KopceTKeHueH, sxacanasl Tycik 20-30 % xargaiina Oama Tyy KbI3METIiHIH op
TYpJi OY3yIIBUIBIKTApBIHA, YPBIKTHIH JaMybIHA JKOHE KaJlbINTAaCyblHa Tepic acep eredi. Tycik CaHBIHBIH
ecyiMeH mana TyraH OalaHbIH BIKTHMAJIBIFEI, OHBIH OMIpiHIH OipiHII anrTacklHIa ©IiM-XKITiMi, ©li-Tyysl
apranpl. TYCiK CaHBIHBIH TOMEHIETE€HIHE KapaMacTaH, OJIapIbIH JAeHreill jKoFapsl 00IbIn Kanaasl. Kasakcran
PecnyOnukachiHbIH TOMeH TyyaAblH (oHbiHIa opbip 7-mmi tycik (13,9) OipiHmn JKYKTUTIKTE jKacaiaibl.
Makanaza Tycik — Kasipri Tapma AyHHE >Ky3iHOEC PENpOAYKTHBTIK >KacTarbl SMeNIepHiH apachlHAa Kell
TaJKbIJIAHATBIH TaKbIPHIITApAbIH Oipi. byn Mocene coHbIMEH Karap IiHM, STHUKAIbIK, MEAWLIHHAIIBIK,
QNICYMETTIK JKOHE KYKBIKTHIK acleKTiiep TeHiperinae ae KeH KongaHaasl. Koram omi ge OGonca Tycik
MocCeJIeCiH Ienry OapbIchiHaa. OnedneTTepai Tannay OapbIChIHIAa OYI1 MOCENIEHIH QJICyMETTIK, MEIHIIMHAIIBIK
KbIpJIapb! KEHIHEH KapacTHIPBUIIBL.

Kinm ce30ep: Ttycik, nemorpadusi, >KYKTUIK, PENpOAYKIHS, KOHTpamemus, (GepTHIbIUIr, onepanus,
oifennep, Oana Tyy, eJIiM-KITIM.
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3.T. Ksicraybaesa, M.JK. AxmeroBa, C. Ento06aeB

CounajJbHO-TUTHEeHHYEeCKHE ACTIEKThI a00PTOB
Y “KeHIIIHH penpoayKTHBHOI0 Bo3pacTa

HccnenoBanus MOCIEHUX JIET TIOKA3bIBAIOT, YTO K PA3IMYHBIM HApYIICHHUSM IETOPOXHOHN (YHKIHH, OTPH-
L[ATENIbHO CKA3bIBAIOIIMMCSA Ha (OpMUpPOBAHUM U pa3BUTHH MIoAa, B 20—30 % ciydyaeB BeJeT UCKYCCTBEH-
Hbli abopT. [TokazaHo, YTO ¢ BO3pacTaHHEM 4KciIa aOPTOB PACTET BEPOATHOCTh POXKICHUS HEJOHOLIEHHOTO
pebeHka, ero CMEpTHOCTH Ha IEPBOM HeJesle )KH3HH, MEpTBOposk1aeMocT. HecMoTps Ha cHIKeHUE 00L1ero
KOJIMuecTBa a0OpTOB, YMCIO MX OCTaeTcs 3HauuTenbHbIM. IlomuepkHyTto, uto B PecnyOnmke Kasaxcran
Ha (hOHE HEBBICOKOH POXKAAEMOCTH KaXKABIH 7-i abopt (13,9) nemaercs nepBodepeMeHHEIMH. AGOPT — OJHA
n3 HamboJee 0O0CYKITAEeMBIX CETOJHS TEM B MHpe. DTO Takke camas CIHOpHas M oclapuBaeMas mpobiema
CpeIy XEHIIMH PeIpoayKTHBHOTO BO3pacTa. B coBpeMeHHOM Mupe JOIMyCTUMOCTE a0OPTOB U €€ Mpenesl —
OJHa U3 HanboJee JUCKYTHPYEMBIX IIPo0JIeM, BKIIOYAIONINX PEIIMTHO3HEIE, STHIECKHE, MEIUINHCKUE, COLH-
QJIBHBIE U IIPABOBBIE ACTIEKTHI. AHAIN3 JUTEPATYPHI ITO3BOJIMI aBTOPAM BBISICHUTH COIMANIbHEIE, MOPAJIbHBIC,
MEIULUHCKHME acHeKThl B 3TOH oOnactu. MccienoBaHus TEeMbl MOKa3aly, YTO OOLIECTBO HE MOXET HaWTH
TOYKH CONPUKOCHOBCHUS U JIOTOBOPUTHCS Pa3 U HABCETAA O PELICHUH 3TOM NPOOIEMBI.

Knioueswie crosa: abopt, nemorpadus, 6epeMEeHHOCTb, PEHPOAYKLHS, KOHTPALEHIIUH, (GepTUILHOCTD, Olle-
parus, )KeHIUHBI, POJbl, CMEPTHOCTb.
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BananapabiH 0M0JIOTUSJIBIK OPTACHIHAA AYBIP MeTAJIaPAbIH
JKNHAKTAJYbIH 0arajiay

Maxkasna Oananap JCHCAyJbIFbIHA ayblp METANIapAbIH JKarbIMChI3 9CEepi MoceJeCiHe apHaifaH, OHBIH
©3eKTUIT Ka3ipri ke3me ae MaHbI3Ael. OHBIH YCTiHE ayblp MeTallap/blH IEHCAyJIbIKKa dcepi »KaibIHIarbl
JKaHa MONIMETTep FBUIBIMH MOcelieJiep ayKbIMBIH KeHedTe Tyceli. Aybslp MertaigapibiH Oanaiap
JICHCAYJIBIFBIHA BIKIAJIBIH 3ePTTEY ipi KOPFAChIH K631 Gap jkoHE JKOK Kalalap/a Ja JKalFacTeIpbulyaa. AybIp
MeTajiapAblH MeIiepi mamTa kebeiin keTyi oHbIH atMocdepansik ayaia Koppesiuus koddduunenTinig
JKOFaprbl 0OoJybIHa OaiaHbICTHI. AybIp MeTayjap arpeccus KatepiHiH (akTopbl ekeHi Oenrimi. 3eprrey
OappiChiHIAa OWONOTHSJIBIK OpTajapaa ayblp MeTalJapAblH JKHHAKTATybl, OHIIPICTIK KaCimopsiHAap
IIOFBIPJIAHFAH ayMaKTa TYpaThIH Oajlajap ar3achlHIa ayblp METaJIap/IbIH XKUHAKTAIYbl OJapAblH ayaaarbl
JKOFapbl KOHICHTPALMAChIHA GalIaHbICTHI EKEHIH aifFaKTapl.

Kinm ce30ep: ApcemopMurran TemupTay, mam, KOPFachlH, KaaMHH, MBIC, MBIPBII, HHBEPCHSUIBIK
BOJIbTAaMIIEPOMETPIIIK 9JIiC1, OHEPKACINTIK ay/aH, KOpPIIaFraH OpTa, XUMISIIBIK JacTaHy.

OHepKocinTe METANIAPMEH KOHE OJApIbIH XMMILSUIBIK TYBIHABIIAPEIMEH y3aK OaiimaHbicTa OoFaHma
MeTajaap aJamMaapIblH op TYpJi Myllenepi MeH TiHAepiHAe >KHHaKTanaael. ToxipuOe TypFbICHIHAaH
KaparaHJa MaTepuaiiapibl JXUHAyFa HEFYPJbIM BIHFAWIBl (KOJDKETIMI) HBICAHIAp MBIHANAP OOJIBII
TaObLIa IbI; 1A, THIPHAK jkoHE 33p [1].

MeranMeH THIFBI3 OaiiaHpicTa OONFAHHAH KEHiH, HECENTe METANJApblH HEFYPIBIM Te3 YJIFalObIH
Tipkeyre Oomanel. MertanmapMeH ThIFBI3 OaliaHpicTa OOJFaHAa oOJIap IIAIITa JKOHE CYHeKTepne
KUHaKTanaapl. Erep mamra MeTainblH [MIamMaaaH ThIC JKMHAKTATyhl OaliKamaTelH 0oJica, OHAA HEFYpPIIBIM
Y3aK yakbIT OOIBI OTapMeH KapbIM-KaThIHACTa OOJIFAHBIH OiImipesi )KoHE OCHIHIIaMa Y3aK YaKBIT ocep €Ty
ceOenTepiH aHBIKTAY/IbI TaJal eTe/i.

AJBIHFaH HOTWKENEPAl Tanaay OaphICHIHIAAa MeETalaapAblH aJaM aF3achbiHa TYCYiHIH OapIbIK BIKTHMA
KOJJIAPBIH €CKepy KaKeT, METaNJapiAblH TOMBIPAKTAFbI, CYJAFbl a3bIK-TYJIKTETi JKOFapbl MeJIIepi,
OHEPKACINTIK HhICAH/Iap MaHAWBIH/IA TYPATHIH aaM/Iap/IbIH aF3achblHa KemTen Ke3aecyi [2].

TuiciHIIe XMMHUSUIBIK 3JIEMEHTTEPIiH MOJILIEPiHiH aybITKybl 3KOJOTHSUIBIK, KoCiOM, KIMMATTBIK-
reorpadusIIbIK GaKkTOpIapMeH HeEMece aypylap/blH TYbIHIAYbIMEH ajamjaap JeHCAYIbIFbIHA KEH ayKbIMIIbI
OY3YIIBUIBIKTAp TYIBIPAJIbIL.

CoHFBI yaKbITTa AJIEMEHTTEPAIH ar3aJlaFbl anMacy Kal-KyHiH koHe KeWOip aybslp MeTauIap.IbiH
TOKCHKAJIBIK 9CEPIH aHBIKTAy VIIIH MIAINTHI 3€PTTEY YJIKEH KbI3BIFYIIBUIBIKTBI TYIBIPBINT OTHIp. KemrereH
3epTTeyjep/ie INAIThl 3epTTey  KOJIAWIBI MarepHan OOJIbIT TaObUIAABI, ayblp METaIapIbl 3epTTey
OappiceiHIa Oacka OuocyOcTpaTTapMeH CalbICTBIpFaHAa OipkaTap apTHIKIIBUIBIKTapel Oap. Llam ey
KOJIQIJIbI OMOJIOTHSIIBIK MaTeprall OOJIBIN TaObLIAbI, OJIAP bl )KHHAY OHAM, ayBIPCHIHABIPMANIBI, OJIap Y3aK
YaKbIT OOHbI CaKTaTybl MyMKIH JKOHE JKaIlllai CKPUHHHITIK TEKCEPY YIIiH xKapamabl [3].

By3butFaH 3KONOTHS, CTPECTIK >KaFmaiapiblH YJIFAlObBl OoilMall KaJMaWThIH  OMIpPIIH ©CKeJleH
KapKbIHBI, a3bIK-TYJIIK OHJIEY SJIICTEPI, «OJIIMIe OKEJICTiH» OHOIOTHSIIBIK OCJICEHTI 3aTTap, OpAalbIM Caralbl
0osa 6epMENTIH a3bIK-TYJIIK — MYHBIH 0opi eMipiIiK MaHBI3ABl MUKPOIIEMEHTTEP IIH TAIIBIIBIFBIHBIH 6CY
ceOenTepiH JKOHE apTHIK YHITTBUIBIKTH TYABIPATHIH IEHCAYIIBIKKA OPHBI TOJIMAC 3USH KENTipeTiH opTa [4].
Kana TypreiHmapsl ofieTTe aFr3aja ayblp MeTaiap MeJIIEPiHiH apThIK OOIYybIHAH 3apiall IIere/li: KOPFachiH,
KYIIOI9, KaAMUH, CBIHAIL, XPOM, HUKENIb. AYBIp METAIIAPAbIH ACHCAYJIBIK YIIH KayilnTi eKeHIIr emKiMre
KYITHSI eMecC. AZlaM CBIPTKBI KeJIOETiHEeH MYHIal e3repicTepai kui Oaikayra 00JIaabl: Iamnr KOMECKi TapThIIL,
YINTaphl albIpIaHajbl, THIPHAK KAOBIPIIAKTAHBIN TE3 CHIHFBINI OOJIAJBI, Tepi TOMBIPAK TYCTEC KOHBIPKAM
TapTaJlbl )KOHE 63 CepITIMIUTITIH xoranTansl. HemikreH ockuiait 6omanei? Cebebi, marr, 0acka OMOIOTHSUTBIK
cyOcTpaTTap CHSIKTBHI, OI3MiH aF3aMbl3ia JKbUIIApP OOWBI JKYPETIH YpHICTEpHi aWKeIHIAWIel. bapibik
XUMUSUTBIK, SJIEMEHTTEP/IiH KOHIICHTPAIMSCHI, YUPCHIIIKTI TalayFa apHAFaH CYHUBIKTHIKTap — KaH JKOHE
39pre KaparaHja, mamira OipHelie peT >KOFapbl. MBIcallbl, KaH CapbICybIHIa 6—8 3JIEMEHTTEp MOIIIEPiH
aHbIKTayFa Oojanbl, an mamra 20-30 sieMeHTTep MeJIIepiH aHbIKTayFa MYMKiHAiK Oap. CTaThCTHKA
KOPCETKCH/ICH, INamTarkl MHKPOJJIEMEHTTEp MOJIIepl aF3aHblH TYTac MHKPOIJIEMEHTTIK MopTeOeciH
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KepceTel KoHe LIall ChIHaMachl MUHEepaap ajJMacybIHbBIH HHTETPaIIbl KOpceTKii O0ombin Tadbutansl. Jon
IamTa e3/epiH oM emKaHAai TaHbITa KOWMaraH CO3bUIMAbl aypyJapasl IHAarHOCTHKAIayFa KOMEKTece /i
[5].

[aTonorus JaMmybIHBIH Kayimi 0ap gakTopiap TepT KalnbliaMa TONKa OipiKTipiIreH: eMip cypy CalThl,
eMip CYpPy OpTachl, TYKbIM KyaJayIIbUIBIK J>XOHE MEIUIIMHAIBIK-CAHUTAPIBIK KOMEK KOPCETy Callachl
Kopmaran opra dakropiapbiHa OalTaHBICTBI XaJIBIKTBIH JCHCAYJBIFBI OMIp CYPY CallachIHBIH — ©31HIIK
OipikTipifreH KepceTkimi peTiHAe KapacTelpeliabl. Ochlnaiiina, KadaJarbl eMip CYPY camachl, aybUIIbIK
XKeplepre KaparaH/a, SJeKai1a »Korapbl eKeHIITiH CeHIMALTIKIIEH aiityra Oonasl [6].

BapnbIk OKyIIbUIAPMEH JKYPri3ijireH 3epTTeyNepal OpbIHAAYy KE3iHIE 3epTTeyiiep OipHele OarbITTapra
OejiHIn OpbIHAANAB. DBHOMHIMKALIMA OMICIMEH KOpIIaraH OpPTaHbIH JKalH-KYHIH 3epTTey JKYpri3iiii,
TemipTay KaylacbICBIHBIH aTMoc(epalblk  ayachlHBIH JIaCTaHybIH Oaramay, TemipTay KaslachIHBIH
TOTBIPAFBIHBIH  ayBIp METANJApPMEH JIACTAaHYBIH JKOJIOTHSIIBIK-TOKCHKOJIOTHSUIBIK Oaranay, CcOHmai-aK
JKacocHipiMAepAiH IMAIbIHAA ayblp METAIIapIblH MOJIIEPIH 3epTTey, KAcOCIipIMIASPIiH IeHE TaMybIH
KOHE ar3aHblH (YHKIMOHAIABIK >KYHECIHIH Kal-KyWiH Oarajay, oleyMeTTIK-THTHEHAJBIK (aKTopiIapbiH
3eprrey. 2 Kbul Ooiibl Temipray KamachbIHBIH >Kaimbl OiiM OepeTiH MekTeOiHiH O—1 ChIHBIOBIHAA OKUTHIH
128 okymer Texcepinmi. 3eprreyre Temipray KamacklHBIH Ne 2 OM, Ne 9 OM, Ne 8 OM oKymIbLIaphl
KaTBICTHI [7].

Kyprizinren 3epTreynep agaMaapAblH aHTPOIOMETPUKANBIK JCPEKTEPMEH >KOHE TOIBIPAKTHIH,
aTMOoc(epaHbIH ayblp METAIJAPMEH JIACTaHYhl apachIHAAFBl TOYCNIUIIK O0ap eKEHAITiH aHBIKTAIbI.
AnampmapnablH MIAMIBIHIAFG ayblp METaJAapAblH MeIIEpPiHIH TalAaybl COJl KaJlaHbIH TOMBIPAFBl JKOHE
aTMocdepacblHa ToH OapibIK ayblp MeTajmapAblH OodyblH KepcerTi. Kei3mapra kaparanga, ep Oamamap
MIAITBIHA KOPFACKIHHBIH MOJIIIEPIHIH >KOFapFhI €KEHAIT1 aHBIKTAIAB. KBI3mapapIH IIamsl TEMIPIiH KOFaphl
KYpaMbIMEH €peKIIeICHE 1.

KopracbiH xoHe KaAMUU YIJapAblH IIAIITapblHAA aWKbIH JKOFAphl, al MapraHenTiH MeJjIepi,
KBI3AAapAbIH KOpCETKIIITepiHe KaparaHna, aHarypiblM TeMeH. lLllamrTarbl HUKENb, MBIC OHE MBIPBILI
Meumepl Y JKoHE KbI3 Oajanmapna aca aWbIpMallbUIBIKTaphl OaiikanMazsl. bamamap skackl yiFaiobIHa
0aliIaHBICTHI MAIITAPBIHAAFEI MAPraHell, MBIPHILI, KOPFAaChIH, KaJMH ’KOHE HUKENIb MOJIILIEpi 0Cei.

Mapraser >xoHe MBIPBIII OallaHbIH >Kachl YIFaloblHa OaiiaHbICTEl Meepi kebele Tyceni. banansiy 5
JKachlHA Kapall MBICTBIH MOJIIEpl CEHIMII Typle TOMEHACH i, an 6 »acTaH 7 >KacKa Kapal alKbIH Typie
apranel. KoprackiH, KaaMmuil >koHe HUKETBIIH IMamTarsl Mejmepi 6 xactaH 7 jkacka aptamsl (1-kecre).
Capbl mamTsl Oananapia KaAMUN JKOHE HUKENb MOJIIEepi CYpFBUIT, KOHBIPKAH, Kapa TYCTI JKOHE KXHPEH
mamThl Oayiajapra KaparaHna, »KOFaphl, KOPFACBHIHBIH MOJIIepi KOHBIPKaH, capbl TYCTi, Kapa TYCTi JKOHE
KUPEH IIamThl Oanajapra KaparaHna, KOFaphl, caphl IIAINThUIApAA, Kapa TYCTI JKOHE KXHUPEH MIaIlThl
Oananmapra KaparaH[a, MapraHel >KOFapbl. MBIPBII KOHE MBIC MOJIIEPiHAE CTAaTUCTHKAIBIK TYPFHIIAH
aliTapibIKTall albIpMaIIBUIBIKTAp HKOK.

l-xecTe
TemipTay 6ajsanapbIlHbIH IAIBIHAAFBI MeTANJAPABIH OPTAIa MeJIIepi
IpikTey kepceTkinri CI’H;:II\;I:IMP Kopracetn | Kagmuit | Hukens | Mapranen Meic Mplpbii
Bapieik ipikTey 128 9,7 0,38 1,13 2,25 8,6 116,3
¥Ynnap 62 10,3 0,41 1,12 2,01 8,5 118,2
Ke13gap 66 7,8 0,37 0,92 3,24 8,8 104,2
5 xac 42 8,9 0,42 0,90 1,09 8,2 51,3
6 xac 43 8,7 0,39 1,01 1,38 8,1 101,7
7 xac 43 10,2 0,44 1,14 2,32 8,9 121,7

KonpIpkai TycTi mamThsl O0anangap/a, Kapa >KoHe KUPEH TYCTI MIAIThl Oaanapra Kaparanaa, MBICTBIH
MeJIIIIepi alTapIbIKTall XKOFaphl; Kapa TYCTI IIAIITH Oananapra KaparaHaa, KaJIMHUA KOFapbl, al KOPFACHIH,
JKUPEH IIamThl Oananapra KaparaHnia, Xoraphel. Kapa TycTi mamThl OamanapiblH MIamTapblHIa MBICTHIH
KYpaMBbl, )KUPEH MAIMTHUILIPFa KaparaHia, Koll.

Ochuraifilia, TIamTarsl MHKPOAJIEMEHTTEP MOIIIIEP] IIAMTHIH TYCiHE OailIaHBICTBI el OonKayFa
00Ja/1bl, MYMKiH, XUMH3M OJIapJIbIH MUTMEHTTEpiHe OaimaHbICThl. HUKEIh, MBIPHIII, MBIC KOHE MapraHell
apachIHIIaFbl THIFBI3 OH KOPPEJAIVSUIBIK OalilaHBICTap OpHATBUIFaH, Oip JKaFbIHAH, KOPFACBIHMEH >KOHE
KagMuiiMeH jie OaitnanpicThl. KopFachlH MEH KaJIMUI HUKEIbMEH, MBICTICH, MBIPBIIITICH JKOHE MapraHelneH
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Tepic KOppemsUusiblK —Oaifnmanpicta. Ocpblmaiiia, mamrTa Ke3[ECETiH MHKPOAJIEMEHTTEp ©3iHiH
KOPPEISIUSIIBIK OalIaHBICBIMEH aHBIK CapaJlaHFaH €Ki TOIKa OesIiHedi: eMIpJiK KaKETTi KoHE KOCIAJIBIK
JIIEMEHT.

Benrini 6ip MyMKiHZIK yieci 6ap eki MeTangap Tpynmnajapbl apacblHIa aHTarOHUCTIK KapbIM-KAaThIHAC
00JTy BIKTUMAJIABIFEI Oap Jien aiTyra Oomambl.

Aywlp MeTammapablH Oana ar3achlHAa oCEpiH Oarajay VINIH IIMAMTaFbl METalAap MOJIIEpPiHiH IIeKTI
PYKCaT €TUITeH JieHrelnepl anbiHabl: KopracklH — 10,2 Mxr/r, kaqmuit — 0,44 MKr/T, Mbic — 8,9 MKI/T,
MeIpbIll — 121,7 Mkr/r, Hukens — 1,14 Mxr/r, mapranen — 2,32 MKr/T (ipikTeyAiH MOJENBIIK MaHbI3HI,
JKEKE IEPEKTEP).

EH GacThIchl alaM HIANIBIHBIH MHUKPOJJIEMEHTTIK KYPaMbIHIAFbl allbIpMAIIbUTBIKTAp OJapJIbIH TYPATHIH
JKepiHe OainaHeicThl. MeTangapAblH eH KOl KOHLIEHTPALUIChl KaJaHbIH OpTaNbIK Oeirinae Hemece Kajnaaa
TYpaThIH aJjaMJap ar3achlHjia aHBIKTAIAB. EH TOMEH ayblp MeTanaapAblH KOHIICHTPAIMSICH aybLUT KOHE Kaa
MaHBIHBIH TYPFBIHIAPHI MMAINTAPBIHBIH KYpPaMbIHAA TaOBUIIBL. MYHJAal TEHACHIMS OapiiblK XHMUSUIIBIK
AJNIEMEHTTeP/Ii 0oy Ke3iHze Oaiikanabl.

Aca KayinTi YBITTBI 3JIEMEHTTEp PETiHAE KaJMHUI KoHE KOPFAchIH AIIEMEHTTEPIH aHBIKTAy HOTHKENepi
epeKIlie KbI3BIFYIIBUIBIK TYABIPAJbI, OJlap KOpIIaraH opTaFa TEXHOICH[I JacTaHy (METaJUTypThsi >KOHE
KOKCOXMMUSUTBIK OHJIPIiC, aBTOKOIIK, XBIHBIC YHIHALIEpI KeMip LIaxTajapblHbIH) HOTHXKECIHIE Tycil
KUHAKTAITyFa KaOiIeTTi.

3epmmey obvexmici: 3epTTey ToOBIH ApcenopMurran Temipray aygaHbIHAH 5 j)KOHE 7 KM KAITBIKTHIKTa
OpHajackaH 5—6 jkac apanbIFBIHIAFE! Oananap (YWimap MEH KbI3nap) Kypaasl. BHOJIOTHAIBIK OpTa YATUIEpiH
airy yuiH (mam, TeipHak) 134 agam ipikrenmi.

Bronorusiislk opTajga KOPFachIHHBIH aHBIKTAYBIH BOJIbTaMIiepoMeTpukaiblk kemeHinae CTA Tammay
kemreni omicimeH 3eprrey KP JICM Kaparanaer kanacel EI' sxone KA¥O »xyprizinmi. bakeuiay TOOBIH
aybUIa TYPAThIH Oananap Kypassl (n=3). AJBIHFaH HOTIKEIEPl CTATUCTUKAIBIK OHJCYICH OTKI3II, opTalia
apuMeTHKanbIK IIaMa MEH OpTalla KaTe BIKTUMAJJIBIFE aHBIKTAJABL. AJIBIHFaH MaTepuaaapabl
cratucTukaiblK oHaey Windows-2010 omepatuBTi »xyiecinme MikrosoftExcel 2010 sxome Statistika
CTaHIAPTTHI KOJIIaHOAIBI OaFaapiaManap/Ipl aiiianana OTEIPEIN, OPBIHIAIIHI (2-KecTe).

2-KecTe

TemipTay KaJacbIHBIH 9P TYPJIi aylaHAAPbIHA TYPATHIH 0aJajap/AblH MIAINTAPLIHAAFBI
MHKPOIJIeMeHTTePAIH MoJepi

Teppuropust Bakpuiay cansl | KoprackH Kagmuit | Hukens | Mapranen | Msic | Mpipblim
Central Asia Cementy AK 28 15,2 0,72 1,66 4,95 9,7 237,0
ApcenopMurran 32 128,8 0,48 1,46 3,02 9,2 172,1
Temipray
KD0-2 24 10,7 0,51 1,37 3,12 8,9 154,7
CHIK «Amnam»y TOMK 24 10,2 0,51 1,35 391 8,1 165,8
Kama maHp! aiiMarbl 26 8,2 0,28 1,18 1,87 7,9 154

Mapranenris eq >xorapsl xwuiniri «Central Asia Cement» AK onTycTik Oemniringe, «ApcenopMuTtran
Temipray» K30, 2-XK20 xone imki 6akpuiay «Amnamy TOMK. Mynna mexrerr Ne 2 OM, Ne 9 OM, Ne 8
OM oKymIsUIapbIH/Ia aHBIKTAIa bl MBICTHIH €H XOFapFbl KOHIICHTpAIUsAChl «ApcenopMurran Temipray»
ayMarblHIa TYpaTblH Oanmamapaa Tipkenai. MEIPHIITEIH €H JXKOFapbl KoHIeHTparusacel «Central Asia
Cement» AK (205,1 mkr/r), Ne 1 OM (186,0 MKI/T) MaHbIH/Ia OpHAJIACKaH ayJaHaap ayMarblHaa TYpaThlH
Oamamapna Tipkenmi. KeiiOip OanmamapAplH IHAmITapeIHIA MHKPODJIEMEHTTED OHOKOHIICHTPAITUSCHI
(PM3HUOIOTUSIIBIK HOPMA IIETiH e OOJIIBI.

Ochinaiiima, ayelp MeTanmapiblH €H >koFraprbl jaeHreii «Central Asia Cement» AK aymarbima
TipkenreH. TemiprayasiH OapiblK ayMarbIHIAFbl OaiamapblH MAMIBIHIAFE METAIJap KOHIIEHTPALUICHIHBIH
JKUBIHTBIK KepceTKinn (GoHabIK neHredaeH 1,2—3,98 skorapel 6omupl. KoHneHTparus K03 UIMEHTTEPiHIH
KOpPCEeTKIIITepi HaKTHI Oip aymMaKTapla TYpaTblH Oajajapra TOH MUKPOIJIEMEHTTEPAl aHBIKTayFa MYMKIHIIK
Oepemni. Ochuraiima, XXO0-2 sxaHbpIHIAa ©Mip CypeTiH Oanamapia HETi3iHeH KOpFachiH, ApcermopMmurran
TemipTay MaHBIHAA TypaThliH Oanamapaga MbIC >kuHakTamanel. Conpaii-ak «Central Asia Cement» AK
OHTYCTIK OeJiriHAe /Ie KaJMUii, HUKEIh, MapTaHell )KOHE MBIPHIIITHIH KOHIICHTPAIUACH MAKCUMAIIIBI TYPJIC.
Ochl MeTamIapIbIH €H TOMEHT1 OpTalla MOHAEPi Kala MaHbIHIaFbl ailMaKTa TiPKEITeH.
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Op Typyi OHONIOTHSIIBIK OpTajapja XWMUSJIBIK 3aTTap KUHAKTATY MYMKiH. THICIHINIE, XWUMHSIIBIK
JMIEMEHTTEPiH MOINIIEepiHIH AaybITKyJapbl HEMeCe VBITTBUIBIFBIHBIH KMHAKTaIybl, OKOJOTHSIIBIK
KOJIAaHCBHI3ABIK ~KpHUTEpHii OOmbIT KaHa KoWMal, COHBIMEH KaTap JCHCAYJBIK JKaFdaidbIHIAFbI
JIOHO30JIOTUSIIBIK JMArHOCTUKAHBIH ayBITKYbI JICHI€HiHE BIKITAIBIH THTI3eI 8, 9].

[IlaHHBIH XWMHUSUIBIK KYpaMbl MEH OHBIH arMoc(epalnblK ayalarbl KOHIICHTPAIMICHIMEH KaTap,
OemmekTepai MeJepi OOUBIHITA 06Ty, OJapablH TYHYBIH aHBIKTayaa SKOJOTHSUIBIK-TUTHCHAIBIK MAaHBI3HI
30p. MbIc OaNKBITY KOCIIOPBIHAAPBIHBIH ayachblHIa YCaK JUCTIEPCTi MaH OemmeKTepi 0achiM.

¥cak nucrepcTi maH eTe KayinTi, odTKeHI THIHBIC aly Ke3iHAe a3 MeJepie KoJIKara TYCKEH YCak
MIaH-TO3aH O6JIMIeKTepl SIUTEINH KipHiKIenepiMeH ar3afgaH KaiTa MIBFapbUIybl KWBIHIAI, COHBIH
caJTapeIHAaH OJIAPIBIH OiIPTIHACT CIHIPLIY1 XKYPEIi Ae, MaTOJOTHUIBIK e3repicTep TybIHIanmb! [7-9].

5—7 ac apanbIFbIHAAFBl YJI JKOHE KbI3 Oanayiapia KOPFACHIHHBIH MeJIIEpi aHBIKTAIIbI, TeMip
OJIKBITBUTATEIH KOCITTOPHIH MaHBIHAH 10 MIAKBIpBIM KAIIBIKTHIKTA TYpaThiH Oananapia Oakepiiay TOOBIMEH
canbicThipranaa 1,5 ecere (3,9+1,1 mkr/r) 2 ece (4,4+1,1 MKI/T) Kem eKEHAIri aHbIKTaIAbl. Temip
OaNKBITBUTATHIH KOCIMMOPBIH MaHBIHAH 6 IMaKBIPBIM KAIIBIKTBIKTa TYpPaThIH Oananapna KOpFachIHHBIH
MeJIIIepi Y JKoHe KbI3 Oananap TeipHakTapeiHaa 3 ece (2,12+0,5 Mxr/T), 2,5 ece (3,1£1,0 MKI/T) aHBIKTAJIIBI.

ATMocdepanblK ayara UIBIFAPBUIFAH METAJUTYPTHSUIBIK TO3aH KYpaMbIHIA MBIC, TEMip, MBIPHIIII,
KOPFAaChIH, KaJMHIiA, XpOM, KOOAIbT, HUKEINb KOHE 0acKa J1a Metanaap 0ap.

Ocpinaiima, OHOJOTHSUIBIK OpTalapia KOPFACHIHHBIH KHUHAKTAIYBI, OHIIPICTIK ayMaKTa TYpPaThIH
Oamamap ar3achlHAA ayblp METANJapAbIH JKMHAKTaIybl OJIAPIABIH ayaJaFbl >KOFapbl KOHIIEHTPAIUSCHIHA
OailTaHBICTHI eKeHiH avFakTaiabl [10].

CoHbIMEH, aybUIIBIK KepIiepre KapaFraHia, Kajga/ia ayblp MeTalIapIblH MOJIIepi alTapIbIKTal dKOFaphl
EKEHJIITiH CeHIMIITIKIICH aiTyFa 60maabl, cebebi Kama ayachl >KYMBIC icTey OaphIChIHIa TaiigalaHbUIFaH Ta3,
a’po30JpAap XKoHe 0acka YBITTHI 3aTTapMEH ©Te KATThl JIaCTaHFaH. AJl aybUIABI XKepJepie aya dijeKaiiia
Taza JKoHE Oy OCIMIIKTepAiH KONl eCyiMeH aBTOKOIIKIIEH XOHE OHEPKACINTIK KOCIMOPBIHAAPIABIH a3
Meumepae OonmybiMeH OaimanbicThl. COFaH CcoliKeCc ayblp METaIap/blH IIallTa JXKUHAKTATYbl, Kaja
OayranmapblHa KaparaH/ia, aybul OanalapblHIa a3 eKSH/IIT aHBIKTAJIIEL.
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K.A. Hypneibaera, M.A. MykameBa, A.E. CrapukoBa

OueHka HAKOMJIEHUS TSKEJIBIX METAJJIOB B OMOJIOTHYECKHUX Cpelax y aeTei

Cratbst OCBsIIIEHA IPOOJIeMe HETaTUBHOTO BIVSIHUS TSDKEIIBIX METAUIOB Ha 3/I0POBBE JeTe, KOTopasi He 1o-
Tepsja akTyaJbHOCTh U B HacTodllee BpeMs. boiee Toro, mo Mepe noay4eHus HOBBIX PE3yJIbTaTOB UCCIENO-
BaHUH O BIMSHUM TSDKEJIBIX METAJUIOB HA 30POBhE, PACIIUPSIETCS KPYT HAydHBIX IpobieM. M3yuenune Bims-
HUS TSDKEIBIX METAJUIOB Ha 3J0POBbE JETEH NPOJOKAETCs KaK B ropoJax € KpPYHMHBIMH HCTOYHHKAMU
TSDKEJIBIX METAJUIOB, TaK U TaM, TI€ TaKUe MCTOUHHMKU OTCYTCTBYIOT. IloBbIlIeHHE comepxaHHs MeTaia B
BOJIOCAX CBS3aHO C €r0 COZCPIKaHHEM B BO3/yXE, O UM CBHIETEIBCTBYIOT BBICOKHE KOA(DGUIMEHTHI Koppe-
asupyd.  OTMedeHo, 4TO pPONb TSDKENBIX METaIoB Kak (hakTopa pHCKa arpecCHBHOCTH JokasaHa. Ilo
pe3yabTaTaM HCCIIEOBaHUHM YCTAHOBIIEHO, YTO HAKOIUIEHHE TSDKENBIX METAJIOB B OMOJOTMYECKHX Cperax,
CJICI0OBATENBHO, U B OpraHU3ME JAETeH, IPOXKUBAOIUX HA TEPPUTOPUM Pa3MELICHUS [IPOMBIIIICHHBIX Npe]-
MIPUATUH, CBSI3aHO C €0 COJCPKaHUEM B BO3/yXE.

Karouesvie cnosa: ApcenopMurran Temupray, BOJIOCHI, CBUHEL, KaJMH, Me/lb, LIMHK, METOJl UHBEPCUOHHOMN
BOJIbTaMIIEPOMETPUH, IPOMBILUICHHBIA PaliOH, OKPY>KaIoLasi cpesia, XMMUUECKOe 3arpsi3HEHuE.

K.A. Nurlybaeva, M.A. Mukasheva, A.E. Starikova

Estimation of accumulation of heavy metals in biological fluids in children

This work is devoted to the problem of the negative impact of heavy metals on children's health, which has
not lost relevance in the present time. Moreover, as new results of studies on the effect of heavy metals on
health, and expanding the range of scientific problems. The study of the influence of heavy metals on the
health of children in cities with major sources of heavy metals, and in the cities where such sources are not
available. The increase of its content in hair is associated with its content in the air, as evidenced by the high
correlation coefficients. It is well known that the role of heavy metals as a risk factor of aggression has been
proved. The results of the study, the accumulation of heavy metals in biological fluids, and therefore in the
organism of children living on the territory of the industrial enterprise, due to its content in the air.

Keywords: ArsellorMittal Temirtau, hair, lead, cadmium, copper, zinc, the method of Stripping voltammetry,
industrial area, environment, chemical pollution.
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Baybipabin MOp}0I0THANBIK KYPbLIBIMbI MeH epMEHTTIK KbI3MeTiHe
Kypambinaa 0,6 % Mbic 0ap mouMeTa bl IIAHHBIH dcepi

Makanana bBankamr KeH-MeTalyprusiblK KOMOHMHATHIHBIH (IeXTapbHBIH) KypambiHza 0,6 % Msic Gap
TIOJIMMETAN /bl IIAHHBIH ereyKyHphIKTap OaybIpbIHA y3aK Mep3iMIi ocepiH CabICTHIPMAalIbl TYpAe 3epTTereH
Ke3JIeri anbIHFaH HoTmkenepi Oepinren. Kypamsiana 0,6 % mbic 6ap nomuMerans may 30 Toyiik 00HbI acep
eTKeH OSKCIEePUMEHTTIK ereyKyWphlkrap OaybIpblHAa OaiiKanmaTelH Oy KYpBUIBIMIBIK e3repicrep, Oi3aiH
OWBIMBI3IIA, META0ONU3MHIH KalIlblHaH Taibll, OediMaeny Oapbichl KYPT aybITKHTHIHIBIFBIHBIH OeiiHeci
cusakThl. 90 TOymIKTIK opTaiia Mep3iMIi O9KCIEPUMEHTTE TelMaTUTTIH [e HbIIaHbl OalKaJbIll, COHBIH
cajgapblHaH 3aT aJMacy MOPOLECIHIH JKbUIIAMABIK KapKbIHBI TeXesedi. | MCTOXUMHSUIBIK ToCiIgepMeH
3epTTereHje aramraH (QepMeHTTep OenceHAiniri JAe e3repreHi Oaiikamaapl: Oakpulay —TOOBIMEH
CaJIBICTBIPFAH]IA, Oy TONTAFbI KBIILIKBLIT tocdarazansig KOJIeMIIK yJteci 73,46 %,
cyknMHaraeryaporeHasansly — 71,1 %, nakratnerugporenazanblH — 70,04 %,  rimokoza-6-
(docdarnernnporenasansiy — 64,56 % xxoHe rimKoreHHIH Memmepi 77,06 % TemeH. Ar3ara KypaMbIHIa
0,6 % wmsbIc 6ap mommMeTanas! maH 90 Toymik GOIBI ocep €TKEHHEH COH MUKPOCKOITHIK TOCIIMEH 3epTTey
GapbIChIHIa OayBIpAFbI ©3repicTep aiKbIH OeHHeNi PeaKTUBTIK CUNATTA JAMHUTBIHBI JKOHE KeHiH 0J1 KaKIaJIbIK
TUNTEri TemaTUTKe yiiacaTblHbl aiikbpiHAaigsl. ConeiMen katap 90 ToymikteH coH, 30 TOYIIKTIK
JKCIIEpUMEHTTETIre KaparaHa, ereyKyiphIKTap renaToUuTTepiHae maH Tyiipurikrepi 2,25 ece ke, an 180
ToynikTeH coH 90 Toymikrerimen 22,22 ece kem. Ce0e0i remaTOUTTEpre >KUHAIFAH MBIC OaybIpAarbl
MakpodarTapAsH (aromuTTiK KbI3METIH TeXel, ar3afaH IIaHHBIH IIBFapbUTy (DIMMHHALNS) XKOJIApbIHA
kexepri Oomamel. Bynm esrepictep o3 periHge MYyIIEHIH KYpBUIBIMIABIK OipJIIKTEpiHIH KbI3METI MeEH
MeTaboMM3MIiH 3aKkbIMmaiinel. JIu3ocomamapipIH JKacyIIanapAarbl MBICTHI 3aJaJICHI3JaHABIPYAAFEl JKOHE
CBHIPTKA IIBIFApyJarbl MaHBI3ABI peii Oenrimi. AN Kasip MBICTHIH OCEpiHEH JIM30COMANIBIK MeMOpaHaiap
3aKbIMIAIIBIT, (epPMEHTTEpiHiH OyIiHyl jKaHIaHATHIHBI JKOHE MHUTOXOHIpPHUsIAp a3aibil, (epMEHTTepiHiH
acepi TexeneTiHi Kalnbl 6omkam Oap.

Kinm ce30ep. maH, moauMeTam, MbIC, OaybIp, jKacylla, IefnaToLHT, MOP(HOJIOTrHs, TUCTONIOTHSA, (pEepMEHT,
THCTOXUMUS.

[an ¢dakTopaapbIHBIH aF3ara 9cepiHe apHaJFaH 3epTTeyJIepAiH Kol THIHBIC aly MyILelepine, acipece
OJIapJbIH OKIIere acepiHe Oaca Hazap aymapraH. byn eHOekTepiae Heri3iHEH OKIE TiHIH KBapil OeJeKkTepi
3aKbIMIANTHIHBI )KOHE OFaH KapChl ’KayanThIH Kajlai KaJlIbINTacaThIHbI KapacThIpbUIFaH [1-7].

¥3aK yakpIT HIaHMEH JIeM ajifaHAa eKIe/e MOIUMeTallbl KeHHIH Heri3r1 KOMIIOHEHTTEPiHEeH KYpbUIFaH
«maH Kopbl» maiga OGonansl. IlomumeTanmpl mIaH THIHBIC aly >KOJJApPBIHBIH >KOFAPFBI JKaFbIHBIH Kijlerei
KaOBIKIIACKIMEH JKaHACKHIN, OKICHIH TIHAEpiHE ipKiTin, OipiHIIIACH, METAIAapIbIH KAl PE30POITHSITBIK
ocepiHeH XKYHKe *KyHeciHiH, 0aybIpablH, TaFbl OacKadapAblH KbI3METI MEH 3aT anMacy YpAici Oy3buiajbl, ai,
eKiHILIZIeH, aF3aFa TYCKEH IIaH IaHbIK OPOHXHUT IeH MTHEBMOKOHHO3BIH JaMyblHa fa ceder Oonansl [8].

Apanac maHmap pe3opOnusI-XUMUSIIBIK HETi3[Ie ocep eTelll, SFHM ojap OnocyOcTpaTTapMeH apHailbl
XUMUSIIBIK OPEKETTECY apKBUTBI epill HeMece 9P TYPIIi KOCBUIBICTAP TY3III, MaH O6JIIeKTepiHiH KypaMHBIHAH
TIHAIK CYMBIKTBIKKA IIbIFapbuiafgsl [9]. OnmapabiH ocep €Ty JKbUIAAMIBIFBl aF3aFa THIHBIC aly >KOJIJaphl
apKBUTBI TYCKEH IMaHHBIH KYpPaMBIHIAFBl METAJI TOTBHIKTAPBIHBIH epirimTirine OainaHbIcThl. COHIBIKTAH
KYpaMBIHIAaFbl METATIAPBIHBIH OMOJIOTHSIIBIK CYHBIKTBHIKTAPAAFhl EpPITIIITIT] e10yip JOpeKeaeri apanac IIaH,
©3 epirimTiri TeMeH Oojca na, yabl 9cepil MejepAe Ty3ijge amaabl. MeTanmapAbslH yiIbl 9cepi TeK
KOJIJIOMATHIK KYHEHIH OY3bUTYBIMEH JKOHE OeNOKTapAblH JAEHATypalMsra YIIbIparn, TYHYbIMEH FaHa eMec,
(hepMeHTTEpIiH OCIICEH I OPTATBIKTAPBIHBIH OPEKETIHIH TeXETyiMeH Ae OanmansicTsI [10].

Sruu, 613 Oy eHOerimizne bankam keH-MeTamyprusulblKk KOMOMHATHIHBIH (LEXTapbIHBIH), KypaMbIHIA
0,6 % wmpIc Oap MoMMMETANAbl IIAHHBIH €reyKYHpBIKTap OaybIpblHA y3aK Mep3iMIi ocepiH (IMHAMHKACHIH)
CaJIBICTBIPMAIIBI TYPJE 3€PTTEIIK.

3epmmey macinoepi

OKcnepuMeHTTIK 3epTTey canMarbl 120-170 r Oonatein 36 ak ereykyipwikrapra 4 cepusi OOWbIHIIA
Kyprizuimi. 2, 3, 4 cepusiaarsl ereyKyHpbIKTapra maH 50 MT MeJIep/e HHTpaTpaxeaiasl Typae eHTi31iIml, an
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1 cepusra Oaxpiiay TOOBI >kaTKeBbULABI (1 M1 dusnonorwsansik epitinai). 30, 90 ToymikTeH KeHiH
€reyKYHpBIKTap COMBLIIbI.

'MCTONOTHANIBIK KOHE TUCTOXUMHSIIBIK 9JIICTEPMEH 3epTTey VIIiH OaybIpiblH KimkeHe TutiMiH 10%-
IBIK OedTapam QopManuH epiTiHAiciHAe OeKiTil, CIUPTTepAiH KOHUEHTPALMSCHIH >KOFapbUlaTa OTBIPHII,
CYCBI3IaH/IBIPBII, COJIAaH COH 9JICTTEr! TOCUTMEH NapauH KYH/IBIK.

[Mapadunnik TekienaepacH (0JI0K) KaabIHABIFBI 5—7 MKM-Ialk MHKPOTOMJBIK KECIHIUIEp AaibIHIAIl,
MOPGOJOTHSIBIK  3€pTTEyle KOJNIAHBUIATHIH JKaIMbl IHONYJBIK TOCUIAEpMEH OOSIIBIK JKOHE KaXeTTi
THCTOXMMUSUTBIK pPeaKHsIapAbl XKY3€ere achIpbIK.

lemaTormrrepae Kopra sKMHanFaH (KOpZalaHFaH) MBICTBI aHBIKTAy YIOiH OaybIpAblH mapaduHaeri
kecinainepine 3. ITupc (1962) ycoinran oaic 0o#bIHIIA OCH3UIUH ChIHAMAChI KOUBLIABI KoHE OayBIPABIH op
Ke3IeHcoK KepinreH aiMarsiHAarel 100 remaTomuTke TYCKEH IMaH TYHIPIIKTEPIHIH CaHbI €CEIKE aJIBIHIBI
JKoHE aOCOIOTTIK MOJIIIEpPi ECeNTEIN].

I'McTOXMMUSNBIK OAicTIEH 3epTTey YILIIH Oayblp TiHiIHIH KIOIKEHE TiTIMIH KPHOCTAaTTa KaTBIPHIIL,
KaJIbIHIABIFEl 5—10 MKM KeciHaiaep AablHaan, (GepMeHTTEepAiH OCJICCHILIINH aHbIKTay YIIIH peakiusiap
KoinplK. bayblp kacymanapeiHIaFrel KBIIKEDT Qocdarasa, CyKIUHATACTHAPOTeHasa, JaKTaTIeruaporeHasa,
rIoKo03a-6-gocdaTaeruaporeHasa thepmenTTEpI MEH TJIMKOTCHHIH OeNCeHIuTiK MeJtiepi
LUTO(GOTOMETPHSUIBIK OICIIeH aHbIKTamapl. On yumia dotomerpusmbik M®DJI-I (3omm — 0,1 mm)
KYPBUIFBICHI KOJIAHBLIABL. ¥3bIHABIFEI 580 HM KapblK TOJIKBIHBI IHAPTTHI OIPIIKTEPMEH KOPCETUII.
CanpIcTBIpy ATalOHBl peTiHAe Oakpulay TOOBIHAAFBI EreyKYHpBIKTap OaybIpbl TeMaTOLUTTEPiHIH
HUTOIIa3MachIHAAaFel PEPMEHTTEPIIH OpTallia MeJIIIEPi albIHAbL. DepMEeHTTEp MoJIIIEepiH MOPHOMETPHUSIBIK
TOCUIMEH Tayiay op mpemnaparthit S0 jKacyIachlH KaMTBIIBL. 3EPTTEY HOTIKEIEPl CTATUCTUKAIBIK OJIiCIICH
OHJICII].

Tanxwinay

OxcnepuMeHTTiH Oactanksl mep3imiaae (30 toynik) Kypambiaaa 0,6 % mbic Oap moOIMMeETanabl MIaH
ocep eTKeH Oayplp TIiHAEPIH MHUKPOCKONIECH 3CepTTEreHAe KeNecineld KOpiHICTep aHBIKTAIILI, SFHHU
TUCTOJIOTUSIIBIK KECiHAIepiHe OSH3UIMH ChIHAMAChIH KacaraH Ke3Jle OPEKETTeCKCH MBICTHIH OHIMIIEPiHCH
Kyndep xacymanapsl MeH I'elaTOMUTTEPIH [UTOIIa3MaChIHIa KONTEreH YcaK TYHIpIIKTep TY31Iin, Keine
oJI1ap ’KacylajgapblH UTOIIa3MachliH TOJIBIK sKalaaraHabIrbl Oarikanans! (1-cyp.). backa ce30eH aliTkaHza,
IaH TYHIPIIKTEPi jKacylla KYPHUTBIMBIH 3aKbIMIar, MOP(OJIOTHSIIBIK KalTa KYPBUTYBIH TYBIHIATATHIHBIH
KepceTei.

I'enmaTonuTTepAe TIMKOTEH a3albIm (2-Cyp.), OaybIpIa perapanusuIblK YPIICTEP TEKEIEII.

bensunun ceinamacel. Kymndep jxacymanapsl MeH remaTomUTTepAiH HUTOIIa3MachIHA
JKUHAJIFAaH MBIC TYHipmIikTepi. ¥raiTy kesmemi x 120

I-cyper. lHlanmaaneipsirrad 30 TOYMIKTIK SKCIIEPUMEHT
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Tudd-itoaTs! KBIIKBLT peakuuschl. baysipnia rMKoreH Kypr asaiiran. Y araity kenemi X 280
2-cyper. Hlangannpipeiirad 30 TOYNIKTIK 9KCIIEPUMEHT

An KypamblHIa MBIC 0ap HONMMETaNAbl INIAH oCep €TKEH ereyKyMpBIKTap OaybIpbl TiHIEpiHIETi
THCTOXMMUSUTBIK TOCUIMEH 3epTTesireH (epMeHTTepniH OopiHiH OenceHminmiri enoayip TemeH. baxpiiay
TOOBIHIIAFBI €TEYyKYHpPBIKTapFa KaparaHma, 2 TONTAaFbl ereyKYMpBIKTapaa KeIMKeUT —(ocdara3ansiH
oencenminiri  — 40,28 % (p<0,01),  nmakrtatmermaporeHazanely — 41,77 % (p<0,01),
CYKUMHATAeruaporeHasanbly — 2 6,15 % (p<0,01), rmoko3a-6-pocdaraernaporenazansly — 36,48 %
(p<0,05), an rmukorenHiy Memmepi 60,6 % (p<0,001) remen (1-kecte).

l-xecTe

30 ToyaikTik 3xkcniepuMeHT. PepMeHTTEPAIH KypamMbIHaa 0,6% MbIc 6ap moJIMMeTa bl
IIAH dcep eTKeH Ke3jeri 0ecenaiiik kepcerkimrepi (Mtm)

Kepcerkimrep 1- Tom (GakpLIay) 2-ton
n=6 n=6
Kbiksnn docdarasa 0,42240,022 0,25240,034™
CyKUMHATAETuIporeHasa 0,436%0,024 0,322+0,024"
JlaktraTaernaporenasa 0,474+0,022 0,276+0,035
I'moxo3a-6-pocharnernmporenasa 0,318+0,033 0,202+0,032°
[1MKOreH 0,802+0,041 0,316+0,032°"

Eckepmy. Bakpiiay TOOBIMEH CaNBICTHIPFAHIAFBl  AMBIPMAIIBUIBIKTEIH —~ HAKTHUIBIFEI  CTBHIOACHTTIH
v vy < . . . * £ kokk
t-KpUTepHiii OOMBIHINIA CTATUCTHKATIBIK JOUEKTIIIK nopexecinae: - p<0,05; - p<0,01; - p<0,001.

Baysip Tinnepinzeri esrepicrep 90 TOYNIKTIK SKCIIEPUMEHTTE A€ OYpHIHFBIAAN OpbIH anaabl. OpTalbiK
KOK TaMbIpJap/blH CaHbUIAybIHA NIOFBIpIaHFaH IIaH OeJIeKTepi, MaHBIHIAFhl Kalwuspra alHalFaH
(KamuUIsIpU3alins) CUHYCOUATapra OTil, OJapAblH KaObIPFachIHBIH 1MIKI OeTiHe KuHamamsl. Typii Kememai
may OeJIIeKTepi TemaTOIMTTEPIIH UTOIIa3MachlHAH J1a TaObUIALL. MBIC «KOpPJAChIH» aHBIKTAy YIIiH
KOJIaHBIIFAaH OCH3WAWH CHIHAMACHIHBIH HOTIDKECI OH OOJNBIN, JKYIABI3NIA IMONHII PETHKYIIATBIK
SHIOTEITUONHUTTEPIIH IUTOIIa3MaChIHAH MBICTHI IIMTMEHTTEP aHBIKTaNIaAb! (3-cyp.).
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B

JKacymiara >KMHaJIFaH MBICTHI aHBIKTAY YIIiH KOWBUIFAH OH HOTIDKE OCH3MINH ChIHaMachl. JKyJIIpI3Ina mirmiHIl
PETHKYIIAJBIK YHIOTEITHOIMTTEPIIH [IUTOIUIA3MACBIHAAFBI MBIC «KOpAAChD». ¥ IFalTy kememi x 120

3-cyper. Hlarmauasipeirrad 90 TOYMIKTIK SKCIIEPUMEHT

OKCHEpUMEHTTIH op TOOBIHIA TeNnaTONUTTEPAiH IlIiHEe >KWHAIFAH IIaH OeIIeKTepPiHIH CaHBI
KEITIPUITeH 2 KECTeIEH dKCIIEPUMEHTTIH COHbIHAA (180 Toyiik) jkacylaHblH IIIHACTI IMAaHHBIH MOJIIepi 3
ecere JIeHiH apTKaHbI OaiiKarapl.

2-KecTe

Kypambinga 0,6 % Mpic 6ap moJuMeTas bl HIAH dcep eTKeHHEeH KeliHTi remaTouuTTepaeri
JKMHAJIFAH aH 0eJieKTepiHin a6CcoaI0TTiK MoJepi

2-Ton 3-ton 4-ton
Ataysl n=6 n=6 n=6
1-1ayg 4 9 11

Erep 30 ToysiKTiK SKCIIEPUMEHTTE €reyKYHpPBIKTap renaToLUTTepiHeH 4 1aH OeJiieri faHa TaObuica,
90 ToyniKTiK SKCIIEpUMEHTTE 9 11aH OeIIeri aHbIKTaJbI, OYpBIHFBE TONTaFbAaH 2,25 ece, an 180 ToynikTeH
coH remarouuttepre 11 maH Oemmeri skuHaibi, 30 Toymikrerinen 2,75 ece, 90 toymikrerigen 22,22 ece
KOTL.

lemaTonurrepaeri TIMKOreHHIH MeIIIepi OYpBHIHFbIIAH 6Te TOMEH, Oayblp TiHAEPIHIE permapalusIIbIK
ypaicTep alKbIH KopiHic Oepe KoiMaiiab.

Kypampinga wmpic Gap momuMmeTangbpl INAH dcep €TKEH ereyKyWpblkTap Oayblpel TiHAEpiHAETr
THCTOXUMUSUIBIK TOCITIMEH 3€pTTENreH OapiblK GepMEeHTTEepAiH OeJceHaiiri, 6akpuiay ToObIHA KaparaHja,
aHaFypJBIM ToMeH. Ocipece Oys1 (GhepMeHTTepIiH OelCeHAUIIr OeiKIIeaepaiH opTaablK OemiMaepi MeH
MapeHXWMaHbIH HEKPO3/bl alMaKTapbiHAa 6Te TOMEH OOJIIbI HEMECE TOJIBIK KOUBLIIHI (4-Cyp.).

Bemikimenin opTanblK aiiMarbIHIA TII0K03a-6-(hochaTaeruaporeHa3anbly OSJICCHIIITITI 6Te TOMEH.
Yraiity xkenemi x 120

4-cypet. Hagmanapipeurrad 90 TOYIIKTIK SKCTIEPAMEHT
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3-mi TonTa, 6aKpUIay TOOBIHA KaparaHjaa, KbIIKeLU (ochaTtazanbiy Oencenainiri 73,46%-ra (p<0,001),
cykumHataeruaporenaszansiy — 71,1%-ra (p<0,001), nakrataerugporeHasansi — 70,04%-ra (p<0,001),
rimoko3a-6-hocdaraerunporenazanbiy — 64,56%-ra (p<0,001) xoHe rimkoreHHiH Oencenainiri 77,06%-ra
(p<0,001), srum, 3epTTenred GpepMeHTTEpAiH OapIbIFBIHBIH OEJICEHAUTITT aliKpIH Iopekee ToMeH (3-Kkecte).

3-kecTe
90 ToyaikTik 3xcnepumeHnT. Kypambinga 0,6 % Mbic 6ap moJmMeTaNabl HIaH dcep
eTKeHHeH KeliHri ¢pepmenTTep OesiceHainirinin kepcerkimrepi (Mtm)
Kepcerimmep 1-Tom (bakpLIay) 3-ton
n=6 n=6
Kerkeur dpocdarasza 0,42240,022 0,11240,014"
CyKuMHaTIeTHIpOreHas3a 0,436+0,024 0,126+0,021°"
JIakTaTerHaporeHasa 0,47440,022 0,14240,022""
I'moko3a-6-pocdarnerunporeHasa 0,31840,033 0,11420,021""
[ HKOTeH 0,802+0,041 0,184+0,024™""

Eckepmy. Bakputay TOOBIMEH CaJbICTBIPFaHIAFbl ANBIPMAIIBUIBIKTEIH HAKTHUIBIFBI CTBIOACHTTIH t-KPUTEPHAl
o o .. . skt
OOMBIHINIA CTATHCTUKAIBIK TOUEKTITIK TopeKeCciHae, - p<0,001.

180 TOyJNIKTIK 3KCIEPUMEHTTIH COHBbIHA Kapail Oayblp Oemikiienepinae OYpbIH OpbIH ajfaH Tpoduka-
TUPKYJSLSUTBIK, ©3repicTep JKalFachll, Oelikieaep MeH KaKIalblK KoJlaapaa oJaH opi YaeH Tycei.

I'mukorenni anbikTay yimniH skacamrad [1Indd-HoaTel KBIMIKBUT pEaKITUSACHIHBIH alKBIHIBIK JTopeKeci
TeMeH. baysIpaarsl KOC SAPOITBI TEMAaTOUTTEPIHIH KOJIEMIIK YIIeci JOHEKTI JepeKeie apTKaH.

Kopvimuinowbt

CoHbIMEH, KelIeH1i THCTOMOP(OIOTHAIIBIK 3epTTeyiep Kypambiaaa 0,6 % Meic Oap moIMMETamAbl MaH
Y3aK ocep C€TKCH ereyKYHPBIKTApABIH OaybIpbiHIa OapiblK (hepMEHTTEPHiH OCICEHAUNITIHIH aHaFypPIIbIM
TOMEHJETeHIH O0alKaTThl. Ocipece Oyi (epMeHTTepAiH OelceHainiri OemiKiienepain opTaiblK OemimMaepi
MEH TNapeHXUMaHBIH HEKPO3[bl aMakTapblHAa ©T¢ TOMEH CKCHMAIriH HeMece TOJBIK >KOWBLIFaHIBIFBIH
Jomnenaen .
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C.b. XXayrukosa, X.P. A6nukaauposa, .M. Cyneitmenosa, M.P. Mykyiies

Bausinue menbconepxkamei (Cu — 0,6 %) nmosiumerajsinyecKo NbLIH
HA MOP(}O0JIOTHYECKYH CTPYKTYPY M (epPMEHTATUBHYIO (PYHKIUIO NTEYEHH

B crarbe m3moxeHs! MOTydeHHBIE Pe3yIbTaThl CPABHUTEIBHBIX HCCICJOBAHUM O JUINTENFHOM BIUSHUM (IH-
HaMHKe) MOJIMMeTalIn4eckoil e ¢ copepxanuem 0,6 % Menu Ha medeHb KphIC B Iexax banxarmickoro
TOPHO-METATYPrUUecKOro KOMOMHATa. DTH TaHHBIC IAI0T OCHOBAaHUE YTBEPXKIATh, YTO B Ie4eHH yxe Ha 30-¢
CYTKH HPOUCXOANIN U3MEHEHHUS CTPYKTYPBI, KOTOPBIE OTPAXKAIUCh META00NNUECKUMH MEPECTPONKAMH U Xa-
PaKTEpHU3YIOTCSl KaK CPBIB afanTalyu. SIBIEHUs TenaTuTa Tak)Ke UMeNIn MecTo U Ha 90-e CyTkH, 0JHaKO H3-
MCHEHHS IPUBOAWIN K CHI)KEHHIO CKOPOCTH OOMEHHBIX HporieccoB. OTMEYeHO, YTO MPU THCTOXUMHIECKOM
HCCIIE0OBAHNN aKTHBHOCTH aHAIM3HPYEMBIX ()epPMEHTOB IPOHUCXOIUT elle OoJice BEIPAKEHHOE MOHIKEHHE
YpOBHS nepedrcieHnbix nokaszareneit: KO — na 73,46 %, CAI' — na 71,1 %, JIAI' — na 70,04 %, I'n-6-
OJII' — Ha 64,56 % u roukoreHa — Ha 77,06 % B cpaBHEHUM C KOHTPOJIbHOU rpynnoil. IIpu Mukpockonu-
YECKOM HCCJICIOBAaHNUH TTOKAa3aHO, YTO JIUTEIbHOE BO3AEHCTBHE MONIMMETAIIIMIECKOH IBIIH ¢ KOHIIEHTPAIH-
eit mequ 0,6 % B opraHu3Me NMPUBOAUT K BBIPAKEHHBIM M3MEHEHMSAM B MEUEHH PEaKTHBHOTO XapaKTepa, C
nocienytonel tpancGopMaleil B renaTut NopTajlbHOro TUna. Tarke ONpeneNneHo, YTo NPOCMaTpUBACTCS
HAKOIUIEHHE MEJH B IIUTOIIa3Me TeMaTonuTOB: Ha 90-e CyTKH KOJNMUYECTBO MBUIEBBIX YACTHUI] B TEMATOLUTAX
KpBIC yBelnuuBaercs B 2,25 pas3a B cpaBHeHHH ¢ 30-MU CyTKaMu dKCIIepUMeHTa, a Ha 180-e cyTku B cpaBHe-
HuH ¢ 90-Mu cytkamu — B 22,22 pa3a. 9T0 MOXHO OOBSICHUTH YTHETEHHEM (harorutapHoil GyHKINU MaKpo-
(haroB meueHH U MyTeH SIMMHUHAILMY NBUTH U3 opranusMa. [locinennune, B CBOIO o4epenb, IPUBOIAT K (HyHK-
IUOHAITEHO-META00IHIECKIM ITOBPEKACHUSIM CTPYKTYPHOI COCTaBIIsIOIEeH opraHa. Jloka3aHO, 9TO BayKHas
poIb B 00€3BpEXMBAHUHN M BEIBEACHUU MU U3 KIETKH MPUHAIICKHUT TH3ocoMaM. EcTb Takoe mpexmnooxe-
HME, 4TO Melb MOBPEXKIAeT JU30COMabHbIe MeMOpaHbl M CTHMYJHPYET BBIXOJ (PEpMEHTOB M3 JM30COM
BCJIEJICTBHE CHIKEHUSI YHCIIa MUTOXOHIPHUH B KIIETKE WM HHTHOMPOBaHUS UX (epMEHTOB.

Kniouegvie cnoga: TbUIb, HOIMMETANI, MEIb, IEYECHb, KIETKA, TEHAaTOLMT, MOPQOIOrHs, THCTOIOTHS,
(bepMeHT, THCTOXUMHUSL.

S.B. Zhautikova, H.R. Abdikadirova, B.M. Suleimenova, M.R. Mukushev

Influence copper-containing (Cu — 0,6%) polymetallic dust
on the morphological structure and enzimatic function of liver

Ironworks — In this paper, 0.6% copper, shops Balkhash mining and liver of rats with long-term impact
(dynamic) polymetallic dust, we present the results of comparative studies. These data on dust effect, with a
primary copper content of 0.6%, give grounds to assert that the liver has occurred on the 30th day changes in
the structure, which reflects the metabolic rearrangements and characterized as a failure of adaptation. The
phenomena of hepatitis have also occurred on day 90, however, these changes have led to a decrease in
metabolic rate. When histochemical study investigated the activity of enzymes, there is an even more
pronounced lowering of these indicators: CF at 73.46 %, LDH — by 71.1 %, LDH — by 70.04 %, Gl-6-PDG
— at 64.56 % and glycogen — to 77.06 % compared with the control group. Microscopic examination
showed that prolonged exposure polymetallic dust, with a concentration of copper — 0.6 % in the body, leads
to marked changes in the reactive nature of the liver, with subsequent transformation into a portal type
hepatitis. Also visible accumulation of copper in the cytoplasm of hepatocytes that at day 90 the amount of
dust particles in rat hepatocytes increased 2.25 times, compared with 30 days of the experiment and the
experiment in comparison with the clock 90 22.22 180-fold increased day. This can be explained by
inhibition of phagocytic macrophages of the liver and dust elimination from the body tract. The latter in turn,
lead to functional and metabolic damage to the structural component of the body. It should be noted that an
important role in the removal and elimination of copper from the cell belongs to the lysosomes. There is an
assumption that copper damages the lysosomal membranes and stimulates the output of lysosomal enzymes,
due to decreased number of mitochondria in a cell or the inhibition of enzymes.

Keywords: dust, polymetal, copper, liver cell, hepatocyte, morphology, enzyme, histology, histochemistry.
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I'AK-TexHosiorusinapsl apkblibl «I'eonHpopMaTiKka» NIHIH OKBITY Ke3iH/1e
«I'eorpadus» MaMaHIBIFbI CTYACHTTEPIHIH AKNAPATTBHIK KY3bIPETTiJIIrH
KAJIBINTACTBIPY

Maxkanana «['eorpadus» MaMaHIBIFBIHBIH CTyIeHTTepiHe «[conH(OpMaTHKa» TOHIH OKBITY apKbLIbI
aKMapaTThIK KY3bIPETTUIKTI KaJbINTACTBIPYIbIH Herizgepi Oepinren. OKbITY-9AicTeMeNiK 3epTreyiep
HOTIKECIH/IC aKIapaTThIK TEXHOJOTHs, reorpadHsuIbIK aKIapaTThIK JXYyHenepaid OiliM canachliHaa KOJIaHy
sxkonmapbiH, ArcGIS, SASplanet OarmapiamanapblH —3J€KTPOHABI KapTa KYpacThIPYAArbl MaHbBI3bI
AMKBIHAANBIN KOPCETUIreH. AKNapaTThIK KY3bIPETTUIIKTIH HETi3ri KOMIOHEHTTepi MeH OinmiM, OuTik, JaFapl
Heri3zepi aWKbIHIANFaH. 3epTTEYIIH HETi3ri MakcaThl aKMapaTThl MOJCHHETI MoHEe KY3BIPEeTTLIIri
KaJIBIIITaCKaH LIBIFAPMAIblI MaMaH KaJbINTACTHIPY OOJIBIN TaObUIa/bI, SIFHU albIHFAaH OUTIK MeH OimiMaepai
ic-Ky3iHae KYHAGNIKTI eMipae, Oenrini Oip eHAipic canachiHIaA, THKIpHOEHEe JKOHE TEOPUSUIBIK Macesenepi
miemryae KoJijaHa aily. ABTOpIIap FaJdbIMAApIbIH 3epTTEYIEepiHiH HeTi3iHae KY3BIPETTIMIKTI KaIbIITACTHIPY
OiiM Ma3MYHBIHBIH JKYHeJi Ky3ere achlpy apKbUIbl OaceKkere KaOileTTi, TaHBIMBI KOFaphbl, XKirepii jkoHe
pyxaHu 0aif >xkactapiasl TopOHeneyre KOJDKETKi3yre OONaabl IereH KOPHITBIHIbIFA Kenai. bimim Gepy
KyleciHne  CTyNeHTTIH  OOHBIHIa  aKHapaTThIK — KY3BIPETTUIIKTI  KalBIITACTHIPYAA  aKMapaTThIK
TEXHOJIOTHSUIAPIbIH OPHBI epeKile. AKIapaTThIK TEXHOJIOTHIAP/B OKBITY OapbIChIHIA KOJIIAHY CTYICHTTIH
TIOHTE JIETEH KbI3BIFYIIBUIBIFEI MEH IIOHI Urepyre AereH OeJICEHJUITiH apThIphIN, OYTiHri 3aMaH TaxaOblHa
cail cTyaeHTTiH OumiM amyblHa, OiTiM camachblHa Tikelleld ocep erefiHAiri OenrineHreH. ©3repicke TOJbI
Oyriuri 3amaH TanabbliHa cail ycTa3 yHeMi i3AeHicTe, 63 OLTIMiH JKEeTUIAIPIN OTHIPYBI THIC eKEHI JoJIeICHICH.

Kinm  co30ep: akmaparThlK TEXHOJOTHWS, TeorpadusUiblK aKMaparThiK OKylienep, TreouH(OpMaTHkKa,
KY3BIPETTLTIK, OUTiM, OiTiK, JaFabl, TYIFA, KYHABUIBIK, XKIrepJi.

byrinri KyHAE KOFaM TaMybIHBIH JKETEKIIl OaFbITTapBIHBIH Oipi — O11iM Oepy YpIICiH aKmapaTTaHIbIpy.
On oky-TopOueiiK MPOLECTIH OapiblK JCHICHICPIHC JKaHA TEXHOJIOTHSIAPAbl KOJJAHYIbl OOJKAMIBL.
Kasipri aknapartaHablpyIblH ©3iHe ToH epekieniri — OiniM Oepy epiciHe OenceHal Typae eHy, OKBITYIbIH
JKaHa TEXHOJOTHSUIAPBIHBIH Taiga Oodybl >KOHE OaMybl, akKMapaTThIK ©HIMAEpHi MaijajaHaThIH KaHA
TOCIIIEp MEH Kypajlapibl OKYy IPOLECIHIH 3aHAapbiHa COUKEC KOJIaHy.

Kasipri epkeHHETTI KOFaMHBIH JaMy Ke3eHI aKmapaTTaHIbIpy YPHAiCi apKbUIbl CHIATTadaibl. By
mpolecTiy 0acTbl epeKIleNniri — KoFamaa aknapaTThlK Kypajjap HerisiHiae ajblHFaH aKnaparrapibl )KUHAY,
OHJIEY, CaKTay OHE KOJIJJaHy OOJIBIN TaObLIATHIH XKETEKII iC-OpEKeT.

JKaHa akmapaTThIK TEXHOJIOTHSIAPbIH KOFaMHBIH Oap cajiachlHa €Hyl OUTiM Oepy Heri3iHe aiHasbl.
JKana akmapaTTBhIK TEXHOJIOTHSUIAPIBIH OKY YpHAiCiHE eHyiHe OaiJlaHBICThI apHAaWbl MOHICD ©3repicKe
YIIBIpaI, OiTiM Ma3MYHBIH/IA ©3repiCKe SKEIIi.

Koramaarsl akmapaTTaniplpy koHe skahaHaaHy ypaiciHe OaiaHBICTBI OiTiM TepeHAe Il KoHE FhUIBIMU
TYPFbIIa KapaCThIPHII, KYHemiK cunatka ue 6omanel. Kansinrackan 0inim Oepy KyiHeci, OHBIH iIIiHE XKOFaphl
KOCINITIK opi aKnmaparThlkK OimiM Oepy JKyHeciH NYHHEKY3UIK CTaHIapTKa >KaKbIHIATy, OJ, ©3 Ke3eriHje,
*aHa O1iM OaFmapiiamarnapbiH JKoHe )KaHa MMearoruKajblK TEXHOIOTUsUIap bl KaxeT erei [1].
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XKep Typanmbl FeUTBIMIapja akmapaTThlK TexHonorus «[ecomHpopmaruka» xoHe «l eorpadusiibik
aKnapaTThIK JKyHenep» aTbIMEeH KOJIAHBICKA €HTi3IIreH. AJFamKel reorpadusuiblK aknapaTThK >Kyhenep
OTKEeH FachIpabIH 60-x0K. opraceiHna Kanana sxone AKII maiima 60iFaH, an Ka3ipri yaKpITTa ©HEPKOCINTIK
JaMbIFaH eJJiepJic YKOHOMHUKA, cascaT, dKOJOTHs, KOpIIaraH OpPTaHbI OHE pecypcTapibl KOPFay, FhIIbIM
JKoHE OLTIM cananapblHIa KeHiHeH KojiaHbeicka ue (1-cyp.).

HuxeHeprik-
TEXHHKAILIK S
DKOHOMHKA Kobanay,
FELUTBEIMIAP i
camamapsl KYPEBLIBIC,
KOMMYHHKAaIHA

I'eomezHnda KoHe

KapTorpadHa MengHIHHA
\ LA /

TeXHOTOT HATAPBIH

Ickepiik >xoHe NAHIATIAHY AACHI TaburH
SKIMIINIIK pecpycTapasl
Dackapy Dackapy
DIIEYMETTIK Kep Typans:
cama FEUTBEIMAp
OCKepH,
KOPFaHEIC
caiacsl

I-cypert. I'eorpausnbiK aKmapaTTHIK KXYHelIep TEXHOIOTHACHH KOJIIaHBUIATHIH cajlaiap

Kasipri Ttanma reorpadus FbUIBIMBIHBIH JaMyblHAa 30p MaHbi3ra ue Oomran ['AXK Kypy, OHBI
reorpadUsyIbIK 3epTTeyiIepae, KapTorpadUsiblK 3€pTTeYy SIICTEpIHAC THIMII MaiiianaHy, FhIIBIMHBIH 9P
TYpJi canalapblHaa KOJNJaHbIC TanThl. JKYHEICHTeH aKnapaTTap/ sl apHalbl Kypaiaap KeMETiMeH KOpCeTim,
OHBI TYCIHIIpY 9ficTepi OYTiHTI MeAaroruka FhUIBIMBIHBIH aKMapaTTHIK-MHHOBALMSUIIBIK AaMybIHIA aca 30D
MoHre e Oomyma. ConsiH MbIcasibl peTiHae ESRI koMmaHuschiHbIH oHIMI 00mbIm TabbutaThid ArcGIS 10
HYCKACBIHJIAFBl HMJCHTU(GUKATOP JKOHE THIIEPCUITEME KypaiJapbl apKbUIbl Ke3 KeNreH (OopMaTTarbl
aKmapaTTapabl CTYACHTTEpre KOPCETII, TYCIHIIPY, aIbIHFaH HOTIKEHI sKapusiiay, reorpadusblK 3epTTey
KYMBICTapBIHBIH JKYHEIJIITiH KOpceTei.

Kynpaenikri emipae amamMaap YVIINH KaXeTTi aKmapaTThIH OachlM KOMIIUITiHAE KEHICTIK Tapairy
3aHABUIBIFBI Oap. MEBICabl, TYPFBIH, XaJIbIK, SKOHOMHUKAIBIK J1aMy, TaOUFaT pecypcrapbl, el MeKeHAepIi
Oackapy, anmaTThl KyObUIbICTAp, OpMaHAAPAbIH TYpJIepi, KCIMOPBIHAAPIBIH OHIIPICTIK KBI3METI *oHE T.O.
Typaibl JepekTepAi 0i3 op YakKbITTa KCHICTIK Tapallybl TYPFBICHIHIA J>KWHAKTAN, 3epPTTeH allaMbI3.
ONEKTPOHABIK KapTanap OOWMBIHINA KOOPAMHATATAPABIH Ke3 KEITeH CTaHAAPTTHIK KYHECIH KYpPBIM, OJapibl
Ke3 KeJITreH KapTorpadusulblK MpoeKusara kemmipyre 6onanpl. Kazipri 3amanrsr ['AXK TexHOMOTHSIIIAp OCHI
TEKTEC aKIapaTThl TeK CAHIBIK HETI3/IeTi KapTanap TypiHjie FaHa eMec, OJap/bl TOJNBIKTBIPBIIT TYPATHIH KOHE
KEUICH I TajJaMaliblK aKMapaTka aifHaJIbIpaThblH CHUIIATTAYIIbI, BEKTOPJBIK, PACTPIBIK JKOHE TaFbl Oacka
JepeKTepai OeiHeneyre MyMKiHaiK Oepeni [2].

Foutbeim Mmen 6Ginmim Oepy camacet ['AXK eHimzepiH KojzaHy ayKbIMbl XKeHiHEH Oacka cajalapblH
OapIBIFBIHAH afa Typ. OHUTKEHI Ke3 KeNTeH eJjIe MyparaTThIK JKOHE TaFrbl 0acKa aKmapar KOpBhIHA XKbUIIaM
KOJDKETKI3Y MYMKIHIITIHIH OOJYBI, €IIer] aKmapaTThIK TOPIBIH JaMy ACHTCHIH jKoHE *KaIbl ajFaHa eNIiH
EPKiH JIEMOKPATUSIIBIK CHIIATBIH KopceTei. MyHall akmapar FeUIBIMA KbI3METKEpIIiepre, OiTiM ayiibuiapra
FaHa eMec, Ke3 KENTeH a3amMarKa KOJDKETIMI OOdyhl KaKeT. AKIapaT MacCHBi apachlHJa, 9cipece Tapux,
TAOWUFaT, SKOHOMHKAJIBIK JKOHE OJIEYMETTIK KaFJal/ibl CUITATTAWTHIH KOPCETKIIMTEPl KAMTHTBIH JIEpPEKTEp
0a3achIHBIH OpPHEI epekie [2; 7].

binim Oepy oHe MaMaHAapIbpl KalTa HaspiibIKTaH OTKI3y canachlHAa TreorpadusuIbIK aKmapaTThIK
Kyrenepai naiinanany aca mMaHbsBIbL. ['AXK o0bekTiiep MEH KYOBUTBICTAp TYpaibl Ke3 KEITeH NepeKTepi
OJIApJIBIH KEHICTIK OpHAIACYbIHA KATBICTHI HETI3Jle KUHAKTAY, CaKTay, TalJay >KOHE KapTara Tycipyre
MYMKIiHTIK Oepemi. by kazipri 3aMaHFBI KOMIIBIOTEPIIK TEXHOJIOTHS AepekTep Oa3amapsl MEH ojapra
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KATBICTBl OTIepalysIapbl (IepeKTepAl KepceTy, TajlaaMalblK, ecenTeyiep jkacay, KopHeKi Typae KapTaiap
Kacay koHe T.0.) OipikTipyai Kamtamaced eremi. 'AXK yuniH KopimaraH opTajarkl Ke3 KEITeH O00BEeKTiIep
MEH KYOBUIBICTap 3epTTEy IoHI 0oJia ajaapl, COHBIMEH KaTap op TYPJIi FBUIBIM calallapbIHIAFel Oalikaymap
MEH OJIIIEYJICPAIH HOTHKECIHIE AJIBIHFAH JIEPEKTEP JI€ OHBIH 3ePTTEY asChiHA CHEII.

'AXK eHimzepiH albIHFBI KaTapibl 9JIeM YHUBEPCUTETTED ©3[CPiHiH 3epTTey KYMBICTaphl MEH OUTiM
Oepy mpoueciHne KeHiHeH KonmaHanbel. 1996 x. Kopmaran opra sxyienepin 3eprrey HHCTUTYTH (ESRI)
xacarad ARC/INFO OGarmapmaManbslk eHiMIEpi Makiananbuiaael. bysr eHiMaep, eH aajbIMeH, KecTeleperi,
MOTIHIIK, KapTorpadusuIbIK oHEe OacKa aKmapaTThl KaMTHTBIH KOMIIBIOTEPJIK AepeKkTep 0a3achlH jkacay
MaKkcaTBhIHIa >KacalFaH. Ocipece O eHimaepAi reorpadus, TEOJOTHA, COyJET OHepi, KaJalblK >KOHE
alfMaKTHIK JKOCIIapiay, OpMaH MIapyanibUIbIFEl, KOpIIaraH OPTaHBIH JKal-KYHIH 3epTTCUTIH YHBIMIApBIHIA
aca MaHbI3ABI OpbIH anmays [2; 10].

Kopmaran opra xy#enepin 3eprrey mHCTHTYTHI (ESRI) Kypacteipran ArcGIS 10 OGarmapmamacsl
akagemuk E.A.bekeToB aThiHmarbl Kaparanmel MeMiekeTTik yHuBepcuteTiHne «['eorpadus» MaMaHIBIFBI
Ootipiama «['eomHpopMaTHKay TMOHIHAC Op TYpPJi JCHTEHAETi AIEKTPOHIBI KapTaidapAbl KypacThIpyla
KCHIHCH KOJIIAHBUIAbI. ODJICKTPOHIBI KapTalap[sl KypacTeipynaa OimiM amymmbsl cryaeHT SAS planet
Oarmapnamacel, ArGIS  OarmapmamacelHBIH —~ KockIMImanapsl — Arccatalog, ArcMap — axmaparThik
TEXHOJIOTHSIIAPBIH KOJIaHAIbI.

CTyneHTTepiH, >Kaumbl KOFAMHBIH KY3BIPETTUTITIH KaJIBINTACTBIPY — Kasipri KYHHIH ©3€KTi
Mocenenepinia 0ipi. OKy Ma3MyHBI MEH OKY OAICTEpiHIH OYTiHTI KYHTI peopmanay, KoFaMm eMipiHiH OapIIbIK
cajaylapbelH aKnaparTanybiHaa. Coil ceOenTi oIeyMETTIK KaKETTUTIK MTeH COJ KKETTUIIKTI eTey apachlHIa
TYBIHIAIl OTBIPFAH MOCEINeIep/li KOIOABIH 0acThl MaKcaThl — KOFAMHBIH aKHapaTThIK KY3BIPETTUIITIH
apTTHIPY.

Fansimpapnein 3eprreynepi OoiibIHIIa, MaMaHAAPAbIH KY3bIPETTiNIriH OipHenIe Tonka xikrereH. Coran
KapaMmacTaH, Ke3 KeJITeH MaMaH OOWBIHAA aKIapaTThIK KY3bIPETTLTIK OOTYBI THIC ACTIHIEH.

C.B.TpummHanbIH eHOETiHIe aKIapaTThIK KY3bIPETTUTIKTIH KYHABUIBIK-MOTHBAIMSITBIK KOMITOHSHTI —
KOMITBIOTEPIIIK TEXHOJIOTUSIIAP apKBUIBI OiTiM amyFa KbI3BIFYIIBUIBLIFBIH apTTHIPY.

Ky3bIpeTTinik — TyjIFaHbIH KOTHUTHUBTI, JKITE€piHIH, PyXaHH >KOHE OJIEYMETTIK OLTIriHIH MYMKIHAIK
oJeyeTi, COMKeCiHIIe OipKaTap TaJlalTapabl, TallChIpMaIapabliH, MOCEICIIePAiH KoHe MaKCaThIH TYCIHY KOHE
MIETTMiH aHBIKTaya TOH/II MeHrepy Herisi (2-cyp.) [3].

bimikTimik
Qualification

binim
Knowledge

KyseIperTinik
Competence

Ka6imer
Ability

Jaraer
Proficiency

MyMKIHIIKTED
Capacity

2-cypeT. Ky3bIpeTTiIiK KYPBIIBIMBI

Herisri Ky3bIpeTTiTiKTEpai OAacCIIBUIBIKKA ana OThIphIN, «[eorpadus» MaMaHIBIFBIHBIH CTYICHTTEPI
OOMBIHIA aKMAPATTHIK KY3BIPETTUTIKTEPiH «I eoMHGMOpMAaTHKAY TTOHI aPKBUTBI KaJIBIITACTHIPATIB.

AKIapaTThIK KY3BIPETTUIIK — MaMaHAApAblH KOMIBIOTEPJIK CayaTThUIBIFRI, JKaHAa aKIapaTThIK
TEXHOJIOTHSIIAP.IBI ©3 MaMaH IBIKTAPhl OOWBIHIIA KEHIHSH KOJIJaHy MYMKIHJIITI.
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AKNapaTThIK KY3bIPETTUTIKTI KAJBINTACTHIPYIIBI HET13T1 KOMIOHEHTTEP] peTiHe:

— aKMaparThIK — aKMapaTIeH op TYPIl Onpenusuiapbl aTkapy, MporecTep MeH 00bEeKTiIepIi MOJIENbACY
JKOHE JKobanay;

— KOMMYHUKATHBTI — TOIITa KYMBIC icTey Kabineri;

— TYIFAIIBIK — MICMIM KaObUTIai aybl, NIBIFApMAIIbUIBIK JKOHE 3ePTTEYIIIIK KaOiIeTTepiHiH qaMysbl,
KayarKepIIiTKTi ce3iHe anybl;

— TEXHOJIOTHSUIBIK — 9p TYpJi cajajap MEH IC-OpeKeTTe JKOFapbl JaMbIFaH aKIapaTTHIK
TEXHOJIOTHSIIAPBI OLTIM MEH JaFIbICHIH KOJIaHy KaOileTi;

— KOCINTIK — K9ciOU ic-opekeTTe OeiiHIiK OLTIMICPiH KOJIaHy MeOepIiKTepiH KapacThIpabl.

AKMapaTThIK KY3bIPETTUTIK CaNaNbIK yKaHa OiTiM, OUTIK, TaFIbUTapBIHBIH dKHUBIHTHIFBI:

— OlmiM: aKmapatThIK OiNTiM JKOHE TYPJIEPiH OHBI i3]ey, XKYHeney, oHJey, caKTay, aKmaparTsl OimiMre

alfHaIIBIPy KOpiHICTEpiH Oiy;

— OLJTIK: ©3€KTi JKoHE KaXKETTI aKIapaTThl aHbIKTAIl, aKIapaTThIK aFbIHAa Oarmapiay;

— JIaF]Ipl: ANILIHFAH O1TiM, OLJIriH ©3iHIH iC-OpeKeT KaFaalblHIa KOJIaHa alybl.

JKorapplza KepceTireH aknaparThiK KY3BIPETTUTIKTIH HETi3Ti KOMIIOHCHTTEPI MEH OiTiM, OULTIK KoHE
marael  Herizinge «['eorpadus» MaMaHIBIKTapbl CTyIEHTTEpi OOWBIHAA aKMapaTTBIK KY3BIPETTUTIKTI
KaJIBINTACTBIPY TeorpadHsUIbIK akmapartap Kyheci apKbUIbl JKy3ere achipbliaapl. ['eorpadusuibik aknaparTap
xy#eciniH ArcGIS eHiMI apKbIIbI 3JIEKTPOH/IBI KapTaiap KYPacThIPbLIAJIbL.

DIeKTPOHABI KapTa KypacTepy YUIiH «SAS planety OGarmapiamachl apKbLIbl 3€pTTEY aiiMarbIHBIH dye
FapBIITHIK Tycipitimi skacansin, ArcGIS Oarmapnamaceinbie Arccatalog, Arcmap KOCBIMIIANIapbl apKbLIbI
eHJIeIIN KypacTeIpbuiaasl (3, 4-cyp.) [4].
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4-cypet. ArcGIS GarnapnamaceiMer eHaenareH KapMVY TeppHUTOpHSCHIHBIH ChI30a-HYCKACHI

AKnaparThIK KY3bIPETTITIKTI KaJIBIITACTRIPYABIH HOTHKECI PETIHAC Ka3ipri 3aMaH TajanTapblHa colikec
aKmapaTrThl MOACHUETTI KOHE KY3bIPETTUIIr KaJbITaCKaH, ajblHFaH OUTIMICPIH i1C-TaKipuOene KoJaaHa
QJIaThIH XKoHE 0acKa FRUTBIMIapMEH OalTaHbICTHIPa JIATHIH TYJIFa KAIBIITACTHIPY IIBIFAJIbL.

CoHBIMEH, aKmapaTThIK KY3BIPETTLIIKTIH 0acThl MaKcaThl — 63 MaMaHIBIKTapbl OOMBIHINA ajIbIHFaH
aKnapaTThl OHJIEY, TYPJICHIIPY, 63 )KYMBICTAPBIH/IAa KCHIHEH KOJIJIaHy.

Conppikran I'AXK-rexHONMOTHICH — OYTiHT1 KYHJIE OKY IPOIIECi MEH FBUIBIMH-3€PTTEY )KYMBICTAPBIH A
nmaiaanel JKOHE KEHIHEH KOJJaHbUIAThIH KypanmapnaeiH Oipi. [AX agammapnaeiH emipre jgereH kaHa
Ke3KapacTapblH KAJIBITITACTRIPYFa JKOHE OHBI KYypayIlbl KOMIIOHEHTTEPIH JKaKChl TYCHYTre MYMKIHIIK Oepe/i.
MaHBI3/IBICH], OCBI cajla MaMaHIapbl KOFaM YIIiH KaXKETTi OHE KeJleleri KeH, KbI3bIKThI )KYMBICTap aTKapa
anasel. Jlamerran enpepae ['AXK sxoHe OBIHMEH OaiiylaHBICHI Oap TEXHOJIOTHUSIIAP JKOFAPhl CYPAHBICKA HE.

I'AJK — om0Oeban 3eprTeyimi Kypayibl, KocinTik marabl. KeHicTikTik Tamaay ¢yHkiusuiapsl 100-aeH
acTaM TIOHJIEpJ/IC, KOITEereH FBhUIBIMH OAarbITTap MEH KoJjaHOanbl 3eprreyiepae Konmnanbuianel. [AX
aKIMapaTThIK JKOHE TeOTrpadUsUIbIK O KaJBIITACTHIPHIN JKOHE OCNTIICHreH KOPCETKIIITEep HETi3iHJe Taliall,
KYpacTBIPBII KoHE OFaH jkayan anyra MyMKiHaik Oepexni. Conpimen katap ["TAYK — skypri3iuiren 3eprreysiep
HOTHIKECIH TPE3CHTAIMSIIAY KYPAIbL.
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A.N. Amanxonos, C.A. Tapkanos, ¥.A. Cyiimyxanos, C.M. JlocMaxoB

®opmupoBaHue HHPOPMATHBHOM KOMIIETEHTHOCTH Y CTYJCHTOB 110 CHEeHHAJTbHOCTH
«eorpadusp> npu uzyvyennu npeamera «I'eoungopmaruka» yepe3 'MC-rexnonoruun

B crarse nans! 0CHOBBI (popMHUpOBaHHS HHGOPMATHBHON KOMIIETEHIINH Y CTYJEHTOB. B pesynbrare yaeOHO-
METOJMYECKUX HCCIENOBAHUH OBUIN OIpelereHb! CIocOObl MCIIONB30BaHUS NH()OPMATHBHOM TEXHOJIOTHH,
reorpagudecKux HH(OPMAIMOHHBIX CHCTEM B cdepe o0pa3oBaHHMs M BaXHOCTH mnporpamm ArcGIS,
SASplanet B ¢opMHpOBaHUH 3IIEKTPOHHBIX KapT. OOG03HAYEHBI OCHOBHBIE KOMIIOHCHTHI MH()OPMAaTUBHOM
KOMIICTeHTHOCTH, 3HAaHUH, KBaJM(QUKAMM ¥ OCHOBHl yMeHWH. OCHOBHas Ielb HCCIECJOBaHUS —
($bopMHpOBaHHE TBOPYECKOTO CIIEHUATINCTA C YCTOHUMBOIT HHPOPMATUBHOMN KyJITYPOH M KOMIIETEHIHEH, T.€.
YMEHHEM MCIIOJIb30BaTh IOJIYYCHHbIC KBAIM(UKALMM ¥ 3HAHUS HA NPAKTHUKE, B MOBCEIHEBHOW >KU3HH, HA
MPOU3BOJICTBE U B PELICHUU TEOPETHUYECKUX 3a4au. Ha ocHOBe aHani3a pe3ynbTaToB HCCIESIOBAHUH YUSHBIX
HOKa3aHo, 4TO 4epe3 (GopMupoBaHne KBaIM(HUKALMIA, C TOMOIIBIO CHCTEMAaTHYECKOTO OCYILIECTBICHHS CO-
JepkaHusl 00pa30BaHUS MOXKHO BOCIHTATh KOHKYPEHTOCIOCOOHYIO, SpYAUPOBAaHHYIO, CMEIYI0O M JTYXOBHO
Goraryro Mononexb. OnpeneneHo, 9To B CHCTeMe 00pa30BaHUS MHPOPMAIMOHHBIC TEXHOJOTHH 3aHUMAIOT
oco0yro poss B (hOpMHPOBAaHHN MH(YOPMALOHHBIX KOMIIETCHINH y cTyneHToB. Mcrnonbs3oBanue nudopma-
OUOHHBIX TEXHOJIOTHII B Iponecce OOy4YEeHUs IOBBIIIACT MHTEPEC M AKTHBHOCTH CTYICHTOB K OCBOCHHIO
IpenMeTa, CIocoOCTBYET yIyUIIEHUIO KadeCTBa 00pa30BaHuUsl U YCBOCHHUIO 3HAHMH. YUHTENIb JOMKEH IOCTO-
SIHHO TIOTIONTHSTH CBOM 3HAaHMS M BCET/a OBITh B MMOUCKE, YTOOBI HATH B HOTY CO BPEMEHEM.

Kniouesvie crosa: MHPOpMaLMOHHAS TEXHOJIOT U, reorpaduieckue HHYOPMALMOHHBIE CUCTEMBI, reOnHpOp-
MAaTHKa, KOMIIETEeHTHOCTh, 3HAHUE, YMEHHE, HABBIK, IMYHOCTb, [IEHHOCTh, SHEPTUUHBIH.

A.l. Amanzholov, S.A. Talzhanov, U.A. Suimukhanov, S.M. Dosmakhov

Informative competence formation of «Geography» students during the subject
«Geoinformatics» through GIS technologies

The article presents basics of informative competence formation through teaching subject «Geoinformatics»
to Geography students. During the results of methodical research, usage area of informative technology, geo-
graphical informative system in education sphere, the importance of ArcGIS, SASplanet programmes in for-
mation of electronic map are defined. Main components of informative competence and knowledge, basics of
excellence skills are distinguished. The main objective of the research is to build up creative specialist with
formed informative mentality and competence. Competence is the ability to use received knowledge and
qualifications in practice, in everyday life, in industry and in solution of theoretical assignments. According
to the results of scientists’ research, we can educate and bring up competitive, intellectual, motivated and
spiritually rich youth through qualifications forming with the help of systematic implementation of education
content. In the education system information technologies play specific role in forming information compe-
tencies of students. Using of information technologies in learning process enhances interest and activeness of
students to master one subject. Information technologies assist directly to the education quality and
knowledge in modern world. The teacher should always seek for knowledge in order to keep up with the
times.

Keywords: Information technology, geographic information systems, geoinformatics, competence,
knowledge, skill, proficiency, personality, value, energetic.
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Typucrckuit mapuipyt «/locronpumeyareabHocTH
CeBepo-Ka3zaxcranckou o0aacTm»

B cratee oT™MeueHo, uTO HauboJblIee 3HaUeHHUE AT pa3sBUTUs TypusMa B CeBepo-Kaszaxcranckoit obmactu
— caMoil MaJieHbKOH 1o Tepputopuu B PecnyOnuke KazaxcraH — mMeeT aBTOMOOMIIBHBIA TPAHCIOPT, TaK
KaK OH OTHOCHTCSI K OCHOBHBIM peaiM3yIomuM (akropam HOpMHPOBAHHS TEPPUTOPUATIBEHON peKpealiOHHON
cucrembl oonactu. CeTh aBTOMOOMIIBHBIX TOPOT — JIOCTaTOYHAsA Ui oOecIieueHns moTpeOHOCTell pernoHa B
MepeBO3Kax MacCaKUpPoB. ABTOpaMU PacCMOTPEHO 3HAYeHHE TPAHCIOPTHHIX YCIYT B TypH3ME Ha IpHMepe
pa3paboTaHHOrO TypHCTCKOro MapmpyTa «JlocrompumedarensHocTn CeBepo-Kasaxcranckoit o6macTmy.
JKuBormcHBII NPUPOAHBIHA JTaHAMAPT — JICCHBIE MAacCCHUBBI, TOPHBIC IIE€NH, PEIUKTOBBIE COCHOBBIE OOpPHI U
OoTaHMYeCKHe 3aKa3HWKH, MHOXKECTBO 03€p, M3BECTHBIX CBOMMH JIEYEOHBIMH T'PSI3€BBIMH BaHHAMH, MUHE-
paTbHBIMU COTAMH M JIe4eOHBIMH BOJAMHU, — Ji€TaeT 00nacTh 0c000 MPUBIEKATETbHOMN A Typu3Ma, OT/bI-
Xa, 03710poBieHus. [laHa XapakTepHCTHKa pa3pabOTaHHOMY TYpHCTCKOMY MapuIpyTy «JlocTompuMeuarens-
HoctH CeBepo-KaszaxcraHckoit 00acTi» ¢ HHTEPECHBIMH, Pa3HOCTOPOHHE-PAa3BUBAIOIIUMH OOBEKTaMHU €CTe-
CTBEHHO-TIPHPOAHOTO M aHTPOTOTEHHOTO MPOHMCXOXKACHUS, HMEIOIUMHU OOJIbIIIOE 3HaUeHHe A oOpa3oBa-
TENbHON, HAyYHO-II03HABATEIbHOMN, PEKPEallHOHHON M KpaeBeAIeCcKOi cepsl NesTeIbHOCTH YeJI0BeKa.

Kniouesvie cnoga: TypHCTCKMH MapIIpyT, JOCTONPUMEYATEILHOCTH, HOM-My3eH, BHYTPEHHHI Typu3M, Ty-
PHCT, TaMATHUK apXUTEKTYpPBI, PeKpeanus, KpacBeAeHUE, MEMOPHAIL, AKTUBHBIH OT/IBIX.

Hawunbonpmree 3aavuenne s pa3puTus Typusma B CeBepo-KazaxcTanckoit 061acTi iMeeT aBTOMOOWITE-
HBI TPAHCHIOPT, TaK KAK OH OTHOCUTCSI K OCHOBHBIM PETM3YIONIUM (DakTOpaM (pOPMHUPOBAHUS TEPPUTOPH-
aJBHON PEKpeallMOHHON cucTeMbl o0nactu. CeTh aBTOMOOMIBLHBIX JOPOT — JOCTaTOYHAsI JiJIsi 00eCIeUeHUs
MOTpeOHOCTEN perHoHa B TIEPEBO3KAX MMACCAKUPOB.

3HaueHUe TPAHCIOPTHBIX YCIYT B TypU3ME MOKHO PacCMOTPETh Ha MPUMEpE Pa3padOTaHHOTO TYPUCT-
ckoro mapmpyta «JlocronpumedarensHoctn CeBepo-KazaxcTanckoi o0macTi.

MapupyT npeactasiser co0oil aBTOOYCHBIM PeKpealiOHHO-TI03HABATEIBHBINA TYP, OPUCHTHPOBAHHBIH
Ha y4Yamuxcs INKOJ W BBICIIMX Y4YeOHBIX 3aBEJCHHH, codeTaeT B ce0e HMHTepecHBIe, Pa3HOCTOPOHHE-
pa3BHUBaOIINE OOBEKTHl €CTECTBEHHO-IIPUPOTHOTO W aHTPOMOTEHHOTO MPOMCXOXKACHUA M WMEET OOJbIIoe
3HauYeHHE NI 00pa30BaTEIbHON, HAYYHO-IIO3HABATEIIBHOM, PEKPEAlIMOHHON U KpaeBEAUeCKON Chephl aes-
TEJIHHOCTH YelloBeKa. [IaHHbII MapmIpyT CIIoCOOCTBYET pa3BUTHIO BHYTPEHHETO TYpHU3Ma, C UCIOIB30BaHU-
€M yCIyT aBTOMOOWIBLHOTO TPAHCIIOPTA. YUHUTHIBAsI CPEAM MOCEIIAEMBbIX O0BEKTOB HAJMYUE apXeoJIOTHYC-
CKHX MaMSTHUKOB, KypraHOB W MOTTUILHUKOB, JaHHBIN Typ OyJeT UMeTh 3Ha4deHHe W I TaKOW CIIelHalb-
HOCTH, Kak «/cTropus.

B o6mnactu pa3zpaborano 36 TYpHCTCKHX MapuIpyTOB, U3 HUX TypUCTCKUMH (upmamu r. [leTponasiios-
cka — 16 nMelCTBYIONMX TYPHCTCKO-OKCKYPCHOHHBIX MapHIPYTOB, C TIOCEIICHHEM MaMSITHUKOB HCTOPHH,
KYJBTYpPBI U IPUPOJIBI PETUOHA. XapaKTSPHOU YEPTOH TAHHBIX IPOCKTOB SIBJISAETCS TOT (PAKT, YTO OHH TPE/-
CTaBJIEHBI OJHOTUITHBIMU MAapIIPYTaAMH U MPOJIETAIOT B OCHOBHOM IO TePPUTOPUHN AHBIPTayCcKOTO paiioHa, B
yactHoctu lllankap-MmanTayckoit 30HbI oTabixa. Typuctckuii mappyt «JloctonpumeuarensHoctu CeBe-
po-Kazaxcranckoli obnactu» pa3paboTaH TakKMM 00pa30M, YTO BKIIFOUAET B Ce0SI KOMIUICKC MOCIIEI0BATEI -
HO TIOCEIIAEMBIX JIOCTONPHUMEYaTeIhHOCTEHN peTHOHa, B YHCIe KOTOPBIX HE TOJIBKO akBaTopus o3ep llankap
u MmaHTay, HO U MaMSITHUKH HUCTOPUU U KYJIbTYPBI, YHUKAILHBIC MIPUPOIHBIC, UCTOPHUUECKAE KOMILICKCHI.
B Teyenue 5-tu aHEN TYpUCTBI MOTYT COYETaTh aKTUBHBIM OTIBIX HA MPUPOAE C HAYYHO-IIO3HABATEIbHOU
JESTSILHOCTHIO.

JaHHBI MapmIipyT ocyIiecTBisieTcst Ha aBTo0yce BMecTUMOCThI0 30—40 mocajoYHbIX MECT B TIOJpasy-
MEBaeT MPEABAPUTEILHYIO MOJTOTOBKY CO CTOPOHBI TYPUCTOB. Bo-NIepBEHIX, MPOBEICHUE Typa OCYIIECTBIIS-
€TCS CICAYIOIIMMY JINIIAMU: BOJUTENh COOTBETCTBYIOIICH KaTErOpUU, MEIUITUHCKUI pabOTHHK, PYKOBOIU-
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TeNu Tpynnbl. Bo-BTOPHIX, TpyNa JOJKHA 3apaHee MOArOTOBUTH HEOOXOAMMBIC TTOXOAHBIE MPUHAIICKHO-
cTH (TTaJIATKH, CTIAJIbHBIE MEIIKH, Ma3H OT KOMapoB U T.J.) M 3alaCTHCh MPOAYKTaMH IMUTaHUA. UTo KacaeTcs
MPOIYKTOB IUTAHUS, TO CYIIECTBYIOT ONPE/ICICHHBIE TPEOOBAHMUS: C OHON CTOPOHBI, 3TO BOCCTAHOBIICHUE
pacxomyeMoi HEpruu TypHCTa, ¢ APYroil — HeOomblIas Macca, KOMIIAKTHOCTh M COXPAHHOCTB, HECIIOXK-
HOCTB M OBICTPOTA MPUTOTOBJICHUS 0o U3 HUX (Tabdm. 1).

Tabnuma 1

PexoMeHayeMblii CyTOUHBI HAGOP MPOIYKTOB MUTAHUS HA OHOI0 TYpHCTa

HaumenoBanue npoaykra Macca npoaykra, rpaMm

Xneb (depHbIid, OembIi) 300400
Cyxap¥ (TaneTsl, XpyCTSIIHe XJIeO1bl) 180-200
Kpyns! (MaHHas1, «repKynecy, Tpedka, puc, MIIeHO, TOpoX) ¥ MaKapoHHBIE U3neus (Bep- 100-150
MHUIIIEITh, JIAIIIA, POKKH)

CyTmoBbIe KOHIIEHTPATHI, CyXHUE OBOIITH 40-50
Msico KOoHCepBUPOBaHHOE (TYIICHOE, )KapeHOe, MalITeThI) 80-100
KonbacHeie uznemus 30-50
Macio cnmuBo4YHOE (MIIH TOIUICHOE) 40-50
Moutoko (cyxoe, CryIieHHOe) 30-50
CoIp 20-30
Caxap, JeaeHb 100-120
Yaii, kakao, KUCEJb, KOMIIOT 20-30
Counb, cienuu 10-15

OO6mras Macca 3THUX MPOAYKTOB (¢ yderoM ymakoBkw) 1,0—1,3 kr. Ho gaske st HECIOKHBIX ITOXOJI0B
HE00XOIMMO B3ATh POAYKTOB Ha | JCHB OOJbIIE PacueTHOro (TaK Ha3bIBACMBIN HENPUKOCHOBCHHBIN 3a-
mac).

CroumocTs Typa coctapiser 10000 Tenre (Tab. 2).

Taonuma 2

Pacuer croumoctu Typa «/locronpumedareasHoctu Cesepo-Kaszaxcranckoii 001actu»

HaumenoBanwue yciayru OO01as cTouMOCTh YCIYTH, TT. Merton pacuera
Apenpa aBroOyca 148 500 1 xm = 150 Tr.
Pacxon Tomnusa 26 433 297 nx 89 1r.
OraTa nepcoHany 37 500 3 gem. x 2500 Tr/cyTKH
[TpoXyKTHI TUTAHUS 70 200 468 Tr/49emn. B cyTkm X 30
Hroro 282 633

OO0m1ast NpoTsHKEHHOCTh MapipyTa cocTaBisieT 990 KM, a o MPOAOIKUTEILHOCTH — MSITh AHEH, Bpe-
MEHHOH TrpayK KOTOPOTO MPEACTABIEH CIEAYIONMM 00pa3oM: KaXIO0e yTPO OCYIIECTBISETCS IMOIbEM
B 8.00 gacoB yTpa. Beigensercs yac BpeMEHH Ha 3aBTPaK W cOOpHI. 3aTeM TpyIllia TYPUCTOB YCAKUBACTCS
B aBTOOyC U otnpasmsiercs B 9.00 k cieqyronieMy KOHTPOJIBHOMY IyHKTY. MapuipyT mpoJieraet mno TeppH-
TOpHH JecocTenHoi u crenHoit 30H CeBepo-Kazaxcranckoit o0mactu (puc.).
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B mepBelif eHb TypHCTCKas TpyIia BO IIaBe C PYKOBOJHUTEIEM MOXOAa Ha aBToOyce HauyMHAET CBOM
MSITUAHEBHBIA TYp, OTIIPABHOM TOUKOW KOTOporo spisierca r. IlerponaBioBck. [IpoaBurasce Ha roro-zamajn
MO PaBHUHHOW MECTHOCTH JIECOCTEITHON 30HBI, YIAeTCsl PACCMOTPETh, YTO OOJbINAsl YaCTh TEPPUTOPHUHU pac-
naxaHa, a Ha YepHO3EeMax MPOM3PACTalOT KOBBUIb, THITYAK, MOJBIHb, OCOKA, KaMBIII, UMEIOTCS OCHHOBO-
Oepe3oBble sieca. Ha BomoemMax MOXHO YBHIETh YTOK, jJieOeieH, ryceid, mamenb, cepbiX KypaBiel. 31ech
TaKXKe BCTPEUAIOTCS COBBI, (DHIIMHBI, KyporaTka Oenas U cepasi, TeTepeB, Ieperen, rnesune nTuibl. Cpenu
YKUBOTHBIX, HACEIISIOIMINX JIECOCTEMHYIO YacTh palil0Ha, CIeAyeT OTMETHTh TaKWX, KaK: JINCHUIIA, KOPCAK, BOJIK,
3as1-0elIsIK, 3aiL-pycak, JOCh, KOCYJIs, CyCIHK, XOMAK; a U3 ITUL[: TPadd, COPOKH, BOPOHBI, ISTJIbI, KOPLUIYH
U ApYyTHUe MpeAcTaBuTeNIn opHUTOGayHHI [1].

ITo mytu ciemoBaHus TYPUCTCKHN aBTOOYC Ipoe3xkaeT depe3 paireHTp MamiIroTCKOro paioHa —
r. MamJIroTka — ¥ MEHSIET CBOHM Kypc Ha 1oro-3amaj, B cropoHy JKamObuickoro paiiona. B 12.30 rpynmna
npubbIBaet B ¢. [IpecHoOBKa, rae coBepiaeT ocTaHOBKY Ha 06ea. [ToobenaB u 0THOXHYB OKOJIO yaca, Tpymnmna
OTHIPABIISIETCS HA DKCKypcHio B moM-My3ei uMm. H.I1. [llyxosa oxoimo 13.30.

Hom-myseu H.I1Iyxoea. DKCIO3ULMS JIUTEPATypPHO-MEMOPHAIBHOTO JOMa-My3€sl PacCKa3bIBaeT O
JKU3HH U TBOpUecTBe BUAHOTO nrcatens Mpana [lerpoBuua [llyxoBa. OH u3BecTEH HE TOJIBKO HA IPOCTOPax
HaIlIel pecryOJIuKH, HO U 3a ee MpeAenaMy, KyAa IarHyjau ero 3aMedyaTelbHble KHUTH: poMaHbl «I opbpKas
muHus» u «HeHaBucte», mosectu «Komokxom», «TpaBa B unctoM mone», «OTMepHaBIne MapeBa», cocTa-
BUBIINE aBTOOHMOTpaduueckuii mukn «lIpecHOBCKUE CTpaHMIBI», YIOCTOCHHBINH ['0cynapcTBEHHOH mpeMuu
Kazaxckoit CCP umenu Abast.

JlutepaTypHO-MEeMOpHAIbHBIA My3eii pacIojioKeH Ha POJuHE mucaTeias — B ¢. [IpecHoBka JKaMObLI-
cKkoro paiiona. My3eii ocHoBaH 1o perienuro Coera Munnctpos KazCCP ot 21 nexadps 1981 r. OtkpsiTHe
My3es ObuIO puypoueHo K 80-neTHeMy r00miero nucarens. OHo cocTostock 6 aBrycra 1986 .

My3eii mpeAcTaBIsIeT OO0 OHOITAXKHOE IEPEBIHHOE CTPOSCHUE C MaHCapI0i, TOCTpOoeHHOE B 1942 T.
KaK XHJIOH JOM THCATess, SIBISIOMIMNCS MaMSITHUKOM apXHUTEKTypbl o0nacTHOro 3HaueHus. CTeHbI goma
CJIO’KEHBI U3 COCHOBBIX OpeBEH, YCTAHOBJICHHBIX Ha KUPIUYHOM (yHAaMeHTe. OO01as miomans CoCTaBIseT
105 ™. TIpsAMOYTOJIBHBI B IUTAHE JOM HMEET 5 KOMHAT, BEpaHIy, MAHCAPAY, MPUXOXKYIO U HEGOIBIIYIO
KyxHI0. B moMe nBa BXoja: MapaJHBId W XO3sSHCTBEHHBIN. [lpuierarommast TeppuTopus ¢ ycaapOoi cama
(3978 M%) oroposkeHa ¢ TPeX CTOPOH AEPEBSHHOI ITAKETHOH M3TrOPOIBIO CO CTONOUKAMH PyYHON KIIaju, B
KOTOPOM yCTaHOBJIEHBI BhE3IHBIE BOPOTA U TPH BXOJIHBIE KAJTUTKH.

Ha Teppurtopun nanHO# ycaan0bl HAXOAMUTCS JEPEBSIHHOE 3/IaHHE, OOJIOKEHHOE CHIMKATHBIM KHPIIU-
4oM Ha OETOHHOM (pyHIaMeHTe, TAe pacrojiararoTcs (OHAOXPaHWIUIIE, BEICTABOYHBIN 3aj1, KOMHATa Hayd-
HBIX COTPY/IHMKOB U KaOHHET AMpeKTopa. B momHoM 06beMe My3eil pacrosaraeT miomaso 250 M, 3 HuX
B CAMOM My3ee 33 M” 3aHSTHI [0 SKCIIO3HIIMIO, MEMOPHAIbHAS YaCTh COCTaBIseT 60 M.

Hom-my3eit N.ILIIyxoBa cOCTOUT U3 JBYX Pa3/ieIoB: MEMOPHUAIBLHOTO U JIUTepaTypHOro. B memopu-
IbHOM HaxOJHUTCs KaOWHET mucatelis, IAe COXpaHWINCh NOJTMHHbIEC BEIIN: YePHWIBHBINA NpruOop, neyaTHas
MallliHKa, HAPYYIHbIC Yachl, HACTOJbHAS JIaMIla, KHUTH 3 Oubnunorekn VMpana [lerpoBuya. B xabunete Tak-
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e pacIojioKeHa NpuHauIekaBias panee ceMbe LIlyxoBbIXx Mebenb: Kpecio, AWBaH, MUCBMEHHBIN CTOIL,
CTys. B 3T0i MasleHbKO# KOMHATE BCE TOBOPUT O IAPHBIIICH B HEHM TBOpUYECKOW 0OCTaHOBKE. B rocTHOM mH-
caTelb IPOBOIUI CBOOOHOE BpeMs B KPYTY CEMbH.

OKCIO3UIMOHHO-BBICTABOYHBIH Pa3/ien BKIIOYAET B ce0s1 TeMBI: «JleTcKHe 1 I0HOIIECKHE TOIbI Iucarte-
ns1», «llyxoB B roapl yaeObl B [leTpomaBIOBCKOM TMEAarormueckoM TeXHUKyMe», «OMckuii paddaxy». Ilo-
MEIIICHHbIE 3/IeCh MaTepHallbl PACCKA3bIBAIOT O OMM3KHX, poaHbIX ais MBana IlerpoBuya mogsx, o Tex, K
KoMy OoJibIIe Bcex OB MPUBA3aH MHUCATENb.

Crnenyromiyie TeMbl 3KCIIO3UIUN — poMaHbl «[opbkast nuaus» U «HeHaBucThy; pomansl «PonuHay u
«/etictByromas apmusi»; TBopuecTBO M.1llyxoBa B romasl Benmnkoit OTedecTBeHHONW BOMHBI. 371ECh K€ TIPEII-
CTaBJIeHBI MiepeBo sl ipon3Benernii M.11lyxoBa Ha s361ku HaponoB CoBeTckoro Coro3a, HHOCTPaHHBIE SA3BIKH.

ConepxareibHy0 HHPOPMALIUIO aeT pa3ziei, IKCIIOHATBl KOTOPOro PacCKa3blBalOT O OOEBBIX MOJBH-
rax 3eMJISIKOB.

«lemunay; «lllyxoB B AMepuke u lOrocmasumny; «lllyxoB — pemaktop «lIpocTopay; «IllyxoB — muca-
TeNb-MHTEPHAIIMOHATHCT; «DOTOIOKYMEHTHI 00 YBEKOBEUCHUH UMEHH MUCATEN» — TAKOBBI TEMBI €IIe O/1-
HOTO paszfena.

Hom-my3zeit M.I1.IIyxoBa jyisi MOJIOJOTO TMOKOJEHHUS SIBISIETCS CUMBOJIOM POJHOTO JI0Ma, CUMBOJIOM
Pomunsi [2].

O3HaKOMHUBIINCEH C TBOPUYECTBOM BEJIMKOrO MHcaTelNsi U 00IMIeCTBEHHOTO JesiTens, rpynna B 14.30 mpo-
JOJDKAET CBOIO OKCKYPCHIO, HAMpaBisisich B ¢. CaOuT, 9T0OBI TOCETUTH AOM IHCATeNsl U HAIIeTo 3eMJIsIKa —
nom C. MykaHoBa, Kyna npuOsiBaeT okojo 15.30.

Hom C.Myxanosa. IlaMaTHUK pactiofioxeH B ayine CaOuT U ObUI IPOPEBU3NPOBAH Pa3BEJOYHBIM OTpS-
noMm CeBepo-KazaxcTanckoit apxeonorndeckoi axcneauuu B 2004 T.

JlepeBsHHBII TO0M OBIBIIIETO CEILCKOTO Kymia B cene biarosemenka 0601 KytuieH C. MyKaHOBBIM H TIe-
peBesed B ayn Cadbut B 1958 . B 1959 1. cOopka nmoma Obita nmpousBeaeHa camuM CabuToM MyKaHOBBIM U
ero aBotopoaHbIM Opatom LllakeHoM MycTaduHBIM.

ITamaTHUK TIpeacTaBisieT coO0l OpeBeHUaTOe 3aHne, MECTaMH C TIIMHIHOW 00Ma3koii mBoB. MiMeer B
iane Gopmy mpsiMmoyrosbHuKa (12,3 X 8,35 M), ¢ BBICOTOI BHYTpEeHHHX MoMelenni 2,24 M. O0mmas BeIcoTa
noma 6,4 M, QyHIaMEHT OCTOHHBIH, ICHTOUHBIH. B TTaHUPOBOYHOM PELICHUH COCTOMT M3 CIEAYIOMIUX MO-
MemeHui: mpuxoxas (3,55x3,9 M), rocrunas (3,58x66 ), cnanpHs (3,64x83 M), cmambHs (3,59%3,7 M).
['maBHBII BXOJ OpMEHTHPOBAH Ha CEBEPO-BOCTOK. KpoBis ueTsipexckaTHas, M3 KPOBEIBHOTO Kele3a, yIo-
KEHHOTO Ha JiepeBsHHYI0 oOpemeTky. Ileperoponku OpeBeHUaThle, OIITYKATypEHHBIC, OBl AEPEBSIHHBIC.
OTtomnuTeNnbHbIE YN KUPIUYHBIC, OHA W3 HUX Kpyrias (TOJIaHACKas), ¢ METAITMYECKAM IMOKPHITHEM.
BOam3u toma HECKOJIBKO AepEBLEB, IMEIOTCS 3arOH U CTapble HaIBOPHBIE MTOCTPOHKH.

B 1990 r. B moMe OTKpBIT MEMOpHAIBHBIN My3ei mucarens. JKCIO3ULUN My3€esl OTOOpaKaloT OCHOB-
HBIE BEXH JKU3HU CaMOT0 MHCATeIsl, a TakKe OBIT Ka3axCKOro HapoJa. B IByX KoMHaTax pa3MeIleHbI TUUHbIE
BEIIM ITUCATENs, PYKONMCH W KHUTH. B oHmax XpaHITCs yHUKaJIbHBIC IOKYMEHTBI, Kacarolluecs JTUTepa-
TypHO# AestenpHOCcTH C. MykaHoBa [3].

Marepuansl xpansrcs B ¢ongax CeBepo-Kaszaxcranckoro obmactHoro myses u B apxuBe Cesepo-
Kazaxcranckoro o61acTHOToO akumara.

3aBepIrarmmM 3BEHOM B TSN ITOCEMIAeMBIX My3eeB CTaHOBHTCS My3eit . Mycpemnosa B ¢. XKanaxor,
/i€ TpyMIa TypucTOB NpoBoauT cBoe BpeMs ¢ 17.20 no 18.00 yacos Beyepa.

Jom-mysen I'.Mycpenosa. My3eit pacnionaraercs B ¢. XKanaxon JXamObuickoro paiioHa, B 60 kM. OT
c. bnarosemenka u c. IlpecaoBka, B 200 kM. ot r.lleTponasnoBcka. Jlo Ommkalineit sxeae3HOI0POKHOM
ctanuun baymana 27 kM. OTKpeIT My3ell B aBrycte 1992 r. B yecTh 90-1€Tus cO JHS POXKACHUS MHUCATEIS.
OO0mas miomans cocrasisger 230 M2, B TOM 4ucie 3kcrno3unuonuas 108 M (2 3ama), ocrajgbpHas ILUIOIIAIb
— TOCTHHOE OTAeNieHne (2 crmambHU Ha 6 KOEK, CTOJIOBAsI, KyXHs, X03sJCTBEHHAass KOMHATa). 3AaHUE COOPY-
JKEHO M3 CIUIMKATHOTO KupIHu4a. Ero cTponTenbeTBO ocymiecTBIsuIo biaarosemenckoe IIMK-76.

B nuteparypHOoM oTnene My3es coOpaHBI MOJHOCTHIO MPOU3BEICHHS MUCATEN Ha PYCCKOM M Ka3ax-
CKOM si3bIKaX, (hoTorpaduu (B FOHOIIECKHE FOJIbI U OBl TBOPYECKOH paboThl), muchMa mnucatemo ot C. My-
kaHoBa, E. bykeroBa B moaMMHHNKAX, a TaKKe MOCIETHEee 3aBellaHue MHcaTeNns K OyaymeMy, MPOIUKTO-
BaHHOE Ha Ka3aXCKOM SI3bIKe (KOmHs). 3/1eCh Ke MpeAcTaBieHbl poTorpadui BceX pOJCTBEHHUKOB MUCATEIS.

Umeercss BO3MOKHOCTH TIOMOJHEHUS My3ed OKcmoHatamMu U3 KocTaHalickoro  HMCTOpHKO-
KpaeBemueckoro Myses, rae B 70-e Toxsl Opat mucarens T.M. MaxMyToB, >XypHAJHCT, paboTall JUPEKTO-
poM. YacTh MaTepHaoB O AETCKUMX M IOHOLIECKHX rofax MucaTeslsi MOKHO HalTH B My3ee. CiemyeT oTMme-
TUTB, 4TO B My3ee [ .MycpenoBa coOpaHbl JaHHBIE 00 OpraHU3alMy Koiaxo3a B ayie JKanaxon [4].
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[lyremecTBys MO pa3iuyYHBIM HAaCEJIEHHBIM IMyHKTaM JKaMOBIICKOTO paiioHa, pacroJIOKEHHOTO B TH-
MUYHON KOTJIOBUHO-XOJIIMUCTOM rpuBHON paBHHMHE Mmmm-Tobonbckoro Mexmypeusst 3ananno-Cubupckoi
HU3MEHHOCTH, KQKIOMY WIEHY TPYTITbI MPEAOCTABIAETCS BOSMOXKHOCTh PACCMOTPETH MECTPOTY TIOYBEHHOTO
MMOKPOBa: Kak Ha TPUBAaX Pa3BUBAIOTCS CYTIMHHCTHIE MAJIOMOIIHBIE YEPHO3EMBI, HA PaBHUHAX YEPHO3EMBI
CPEAHEMOIIHbIE U TYTOBO-YEPHO3EMHBIC, & B MEXTPUBHBIX U 03€PHBIX KOTIOBUHHBIX HOHIKEHUAX CPOPMU-
POBaHBI COJIOHIIOBBIE MOYBBI. PacCTUTENBHBIN MMOKPOB MPEACTAET Mepe HaMHU CIETYIOINMHU BUIAMH: KOBBLIb
KpacHOBAThIi, THITYAK, MOJBIHb LIETKOBHCTAs, MBIpel MOM3yunid, mandeil «koctep O€30CTHI» U Apyrue
TpaBbl. ECTh MHOECTBO JIEKapCTBEHHBIX U MEIOHOCHBIX pacTeHUH. M3BeCTHO, UTO TPH BHIA PACTHTEIBHO-
CTH — aJIOHHC BECEHHMIA, acTparaji CIaIKOJMCTHBIA M KyBIIMHKA YHCTO-Oenas — 3aHeceHsl B KpacHyro
kaury Kazaxcrana. OcHOBY JpeBeCHO# pacTUTEILHOCTH COCTABIISIOT Oepe3a, OCHHA, TOIIOIb, & B ICHTOUHBIX
06opax — ocTaTOYHBIE COCHSKH. VIMEeT MeCcTO U KyCTapHHUKOBAsi PaCTUTENbHOCTh — WBA, BUIIHA, IIMITOBHUK
1 OOSIPHINITHHK.

Bo BpeMsi 3KCKypcHH MOXHO BCTPETUTh M HEKOTOPBIX MpENCTaBUTENEH KUBOTHOTO MHpa. B necax u
CTersIX paiioHa OOHWTalT 25 BHUIOB MIIEKOIUTAIOMINX: JOCh, KOCYJs, JIMCHIIA, KOPCAK, 3asi-O0elsiK, CYpoK,
Oapcyk, oHnaTpa, eHoToBUAHAs cobaka. Ha o3epax m 60510Tax MOXHO «IIO3HAKOMUTBCA» C MPEICTABUTEIS-
MU 49 BUIIOB NTHII, B YMCJIE KOTOPBIX I'YCh CEPBIH, 0eM0I00bIi TyCh, yTKU PEYHbIEC, HBIPKOBBIE, Taraphl, Har-
TU cepasi 1 Oernasi, BBIIb, a TAK)Ke KypOTIaTKu Oernasi M cepasi, meperen.

Ha teppuropun XKaMObUICKOTO palioHa pacmoyiokeH penruKToBbiil JKanaxonckuit 6op, Kyna U nmpuobl-
BaeT SKCKYPCHOHHBIM aBTOOYC ¢ Tpymnmnoi Beuepom, okoio 18.20.

Kanaosxconckuii 6op. TIaMITHUK TIPUPOIBI PECITyOINKaHCKOTO 3HAYCHUS. Pacrosio)keH Ha TEPPUTOPUHU
YKambbnckoro necxo3a. Ero miomans cocraisier 9 ra. PeMUKTOBBI COCHOBBIN OOp B MOA30HE KOJOYHOM
JIECOCTENN Ha BBIXOAAX TMECYAHO-AJIEBPUTOBBIX OTJIOXKEHUH KOHTHHEHTAJILHOTO OJUTOIeHa Ecuib-
TobpIcKOT0 MEXIypedbs. JJOMIHHpPYET COCHA OOBIKHOBEHHAS, CpPEIHUN Bo3pacT kotopou 110 er, ¢ am-
IUTyR0H B BepxHeM sipyce oT 90 go 150 ner. Cpenusis BeIcoTa iepeBbeB — OK0JI0 20 M, CpeHUN TuameTp
— okoio 30 cMm. IlouBeHHBIN TOKPOB — cepbIe JIECHBIE IOYBHI OOJIETYeHHOTO MEXaHUYECKOTO COCTaBa —
CIUTOLIb MOKPBIT €1a00 pa3noxuBIeiica xBoed. EanHnuHO BeTpewatoTcs: nepHOBUHHBIE 371akd. [log Oomnee
COMKHYTBIM JIPEBOCTOEM MPOHM3PACTAIOT: OJICHUH MOX, MalOPOTHHUK-OPJISIK, KyNEHa JIeKapCTBEHHAs, TPY-
IIaHKa KPYTIOMUCTHAS, KOIIaybs JIalka ABYJOMHas, OpycHHUKa. B OOp MPOHUKIN MENKOIMCTBEHHBIE BUIBI
— Oepesa u ocuHa. JKaHaKOJICKUIT O0p HAXOOUTCS B HETUIUYHON U HETO (PU3UKO-TeorpauuecKoi 30He
MO3TOMY HYXAaeTcsi B 0C000 OepeXHOM OTHOIIEHHUH. biIaronpusTHeIM (GaKkTOPOM CIIYKHUT YOAIEHHOCTb OT
KPYIHBIX HACEJIEHHBIX MyHKTOB. fBJsiETCA COCTAaBHOM YacThio JKaHaKOJICKOW OXpaHIeMOUl MPUPOAHON Tep-
putopuu [5].

3nmech Tpyma ycTpanmBaeTcs Ha HOWIET, YCTAHABIUBACT MajaTKH, 3aHMMAETCSl pa3BeleHUEM KOCTpa H
MPUTOTOBJICHUEM ITUILH.

Ha BTOpO#i A€HP PKCKYpCHOHHBIN aBTOOyC BMecTe ¢ TPyNIoOi BbledkaeT u3 JKaHaxoyckoro 6opa u
IBIKETCA B IOTO-BOCTOYHOM HampaBlieHMH — Ha CepreeBckoe BopoxpaHwimmie. [lo myTu ciienoBaHus
rpyIia coBeplIacT 3alUIaHUPOBaHHYIO0 OCTAaHOBKY 0KoJio Memopuana Koxxabeprena XKeipay.

Memopuan Kooicabepeena Kvipay. Coopyxern nerom 2001 r. Ha muHacTuitHoM kiamouiie Tombibas
CBIHIIIBI, Hemaneko oT ¢. birarosemenka JXaMObIickoro paitona. Map3oiieii TOCTPOEH COTIIaCHO COBPEMEH-
HOMY apXHUTEKTYPHOMY CTHJIIO, U3 KpacHOro kupmuya. IIpu ero oTKpbITHM OBLI JAaH MOMUHAIBHBINA 00ex.
B mepomnpustusax ygactBoBanmu notomku KoxabepreHa JKpipay ¥ MHOTOYHCIICHHBIE MPEACTABUTENN OOIIIe-
CTBEHHOCTH paiioHa, 00J1aCTH U PecyOInKY.

[lonaB Ha Teppuropuio paiiona Illan akeiHa BOIM3H 1. CepreeBKu, KaIblii MOXKET YBHJIETD, KaK C ce-
BEpPO-BOCTOKA Ha FOTO-3amaj] ero rnepecekaer peka MmmMm ¢ nputokamu MmanOypiyk, baranater, [lynacaii.
B nanpHeliieM mpu mpoABMKEHUH, OCHOBBIBAasiCh Ha COOCTBEHHBIX HAaONIOJEHUSAX, MOXKHO 3aMETHTh, YTO
MOYBBl pailoHa B OCHOBHOM IIPEJCTABICHBI YEPHO3EMaMH, Ha KOTOPHIX c(hOpMHUpOBaHA OpEBECHAs PaCTH-
TEIBHOCTH ¢ Tipeobnazannem 6epessl (79 %) u ocunsl (12 %) [6].

B paiione nmeercst oxosno 1000 o3ep, Hanbomee KpynHble U3 KOTOpeIX TapaHryin u JKanTeIp.

Paiion Illanm akprHa GoraT TakXke MAMATHUKAMH apXxeoJoTHH, KOTOpIX Ha 2006 T. HACUNTHIBAIOCH 88.
Ha Tepputopun paifoHa IMeI0TCS Takhe apXeoJOrHIecKre MaMsITHUKH 31I0XH OpOH3BI, Kak: Kypransl Kapao-
6a (c.bepmuk), O6aner (c. Crynunka), baiikapa (r.CepreeBka). MccnenoBanusi mpoBOASTCS COBMECTHO ap-
xeosornueckoi skcnenunuer yaeHsix CRUE m EBpoasmaTtckoro otmena I'epMaHCKOTO apXeoOTHYECKOTO
nucturyta (bepnun). B pesynbprare Takux mcciieoBaHuil Oblila MONYyYeHA IICHHAS Hay4dHas WH(OpMAIus o
HapoJax APEBHOCTH, MUTPALMAX, HUBHIN3ALMAX STIOXW OPOH3BI U pAHHETO CPEIHEBEKOBDSI.

B 06en, mpubnmutensao B 13.30, rpymmma npuosiBaeT Ha CepreeBCKOe BOTOXPAHUIIHIIE.

Cepeeesckoe odoxpanunuuje. beino BBeZieHO B 3kcinryaTanuto B 1968 . [IpotsxkenHocTs ero 100 kM ot
r. CepreeBku 1o ¢. KympusiHoBKa, muprHa oT 4 10 8 KM, MakCUMaibHas TiryonHa 20 M, TUIOMIa Ik BOAHOH IT0-
BepxHoctu mpu HITY cocrapmset 117 kB. kM, 06beM 693 MiTH M Ky0. KOHCTpYKIIHS TIIOTHHBI TTPEycMaTpHUBa-
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€T BO3MOXHOCTH IPOITyCKa TTaBOJKOBBIX BOJ[ TPaH3UTOM uepe3 ee rpedeHb. [lo XapakTepy HCIONb30BaHUS
PEYHOr0 CTOKAa BOAOXPAHWJIMIIIEC UMEET OIHOJNETHEE PEeTYIMpoBaHue ypoBHS. Bo Bpems maBojaka HaOmogaeTcs
PE3KHiA TTOTBEM, TIPHUYEM B OTACTHHBIC TOIBI CJION BOABI HaJl rpeOHEM IUIOTHHBI JocTuraet 2—2,5 M [7].

Henmaneko ot Gepera TypucTckas Tpymna pa3OWBaeT jarepb, YCTAHABINBACT MAIATKH, TOTOBUT ITHIITY.
[Toobenas 1 OTAOXHYB B TEUEHHE JBYX YacOB, BCE OTHPABIISIOTCS HA 03HAKOMHUTEIBHYIO IKCKYPCHIO K Kyp-
rany baiikapa, pacnoyioxK€HHOMY HEIOoJaleKy OT UX Jlareps.

Kypean baiixapa. llpenctasisier co00i MOTHIIBHUK 3IIOXU OPOH3BI, paHHETO KEJe3HOTO BeKa, paHHETo
W TO3JHET0 cpenHeBeKoBbs. Haxoaurcs B 3,5 kM ceBepHee ropoaa CepreeBka. PacmonoxeHn Ha JI€BOM KO-
perHoMm Oepery p. Mmum. KonngecTBo BHENTHMX OOBEKTOB MOTHIBHHKAa — KypraHOB — coOCTaBisieT 13,
KOTOpBIE B L[EJIOM UMEIOT O0IIue 4epThl. B mepByro ouepens KakAblil KypraH MpeAcTaBiIseT coOoi 3eMirs-
HYIO HachIb. BeicoTa 3THX Hackiel coctaBiser 0,3—1 M, a muaMeTp KojebeTcss B cpeaHeM oT 8 1o 16 M.
Kaxxpiii kypran uMeet oJHO W OoJiee MOrpeOeHU, B KOTOPBIX MCCIIEOBATENsIMHA ObIITM OOHAPYKEHBI OC-
TAHKH JIIOJeH, MPEUMYIIECTBEHHO JIeTel U MYXX4YWH, 2 BMECTE C TEM 3aXOPOHEHHS OMAIIHEH yTBapH: cOCy-
JIbl, Ha HEKOTOPBIX U3 HUX OBUI M300payKeH OPHAMEHT, KYBIIMHBI, (PparMeHThl KEpaMHKH SIIOXH OPOH3HI,
OpOH30BBIE OYCHHBI, OPOH30BBIE IUIACTHHKH, CHJIBHO KOPPOAWPOBAHHBIEC >KEJIE3HbIe M3AEHHs (BEPOSTHO,
(parMeHTBl OpPYXHs), KOCTSIHBIE IPEAMETHI (KOCTSHBIC HAKOHEUHUKH CTPEJ, KOCTSHAs 3aCTEXkKKa), JKeJIe3HbIe
HOH, JKeJe3HbIe yamia [8].

Takum 00pa3oM, yUUTBIBas BCE M3JI0KCHHBIC BBIIIE XaPAKTEPUCTUKHU MOCEHIAEMBIX OOBEKTOB, MOKHO
cKazaTb, uTo MapupyT «/JocrompumedarensHocTn CeBepo-Kazaxcranckoi 00aacTi» NeHCTBUTENBHO code-
TaeT B ce0e WHTEpEeCHBIE, Pa3HOCTOPOHHE-PA3BUBAIOIINE O0BEKTHI €CTECTBEHHO-IIPUPOJHOTO B aHTPOIIOTEH-
HOT'O MPOUCXOKACHUS W UMeeT OOJNbIlIoe 3HaYeHHE Uil 00pa3oBaTeNIbHON, HAy4YHO-TIO3HABATEIBHOM, PeK-
pearmoHHON U KpaeBeqIecKoi chephl eI TeTLHOCTH YeI0BeKa.
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«Couarycrtik KazakcTraH 00JIbICBIHBIH KOPIKTI skepJiepi» TypUCTiK MapmipyThl

Maxkanana Conrycrik Kasakcran o6nbicbi — Kasakcran PecrnyOimkacelHiarbl ayqaHbl OOMBIHINA €H Killi
ob6utbic ekinpiri atanasl. OONBICTBIH SKiMIILTIK opTanbiFsl — [leTponasn kamacel. Kana Epric e3eHiniy coiu
JKaK canachl, Ecill e3¢HiHIH COJ >KaFalayblHIa OpHAJacKaH, eJIiH €H KOpKeM KajalnapblHbH Oipi. OOmbIC
ayMarbl KepKeM JaHAmadTHIMCH epekmeneHeni. MyHIa opMaH MacCHBTEpi, Tay cimemuepi, Kaparaii
opMaHIapbl MeH OOTaHWKAJBIK KOpbIKUIanap Oap. O3iHiH CYJIYyJbIFBI MEH JCHCAYJBIFbIHA YIKEH KOHLI
OeJieTiHIEep YIIIH KOJAaWIbl AeMaibic skepi Oonbim Tabbutanbl. Cebebi aliMakra Kenaep, eMIiK KacHueTi Oap
MHHepaJIbl Ty3/ap, BaHHAIAp XkKoHe eMIik cynap kenrten ke3geceni. Conrycrik Kazakcran KyprbIKThIH €H
TEpEHiH/le OPHAIACKAH/BIKTAH, KJIMMAThl LIYFbUI KOHTHHEHTAJ/bl, COH/IBIKTAH KBICHI CYBIK, OOpaH/IbI JKoHE
JKEJIII, ) JKa3bl KbICKa api bICTHIK. ABTOpiap Conrycrik Kazakcran oOnbICEIHa aBTOMOOWIIB KOTIK TypH3Mi
JaMYBIHBIH MOHIH KapacTeIpasl. «ConrycTik KasakcTan 0OIBICHIHBIH KOPIKTI JKepiiepi» TYPUCTIK MapIIpyThl
KBI3BIKTBI OOJBIN TaObLIATBIH OOBEKTINIEpPre, AHTPOIOICHIIK KOHE KAPATBUIBICTHI-TAOUFH JKaH-)KAKTBI
JIaMylibl 00BeKTiNepre cumarrama Oepisin, afgam ic-9peKeTiHiH OKY, FhUIBIMH-TaHBIMIBIK, PEKPEalnsUIBIK
JKOHE ©JIKeTaHy calalapblHa YJIKEeH MoHi 6ap.

Kinm ce30ep: TypuCTIK MapuIpyT, KOpiKTi >kepiep, YH-Mypaxai, illki TypHu3M, TYpHUCT, COyJIET €CKepTKIIIi,
JeMairy, eJIKeTaHy, KeceHe, OeICeHIl AeMalbIC.
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Typuctcknin mapipyT «[JocTonpumeyaTenbHOCT!. ..

S.N. Atikeeva, M.H. Karazhanova, A.S. Baizakova, A.T. Bakerbekova, A. Dartacv

Tourist route «Landmarks of North-Kazakhstan region»

The article notes that the greatest importance for the development of tourism in the North-Kazakhstan region
— The smallest in the territory of the Republic of Kazakhstan — has road transport, as it relates to the main
realizing factors of the formation of the territorial recreational system of the region. Seven highways — suffi-
cient to meet the needs of the region in the transport of passengers. The authors consider the importance of
transport services in tourism on the example of the developed tourist marshrut «Sights of the North-
Kazakhstan region». Administrative center is Petropavlovsk city. The city is one of the most attractive places
in the country, because it is located in one of the most picturesque places in the country — on the right bank
of the left tributary of the Irtysh — Yesil River. The territory is characterized by picturesque landscapes. For-
ests, mountain ranges, relict pine forests and botanical reserves are settled there. For those who pays great at-
tention to their health and beauty, the area is a real treasure. After all, there are many lakes, famous for its
therapeutic mud baths, mineral salts and medicinal waters in the region. The article discusses the importance
of road transport for the development of tourism in the North-Kazakhstan region. The characteristics of de-
veloped tourist route «Landmarks of North-Kazakhstan region», visited the objects that are interesting, diver-
sified, developing natural objects of natural and anthropogenic origin and it has great importance for the edu-
cational, scientific, educational, recreational, and local lore sphere of human activity.

Keywords: tourist route, sights, museum-house, domestic tourism, tourist, cultural and historical monument,
recreation, regional studies, memorial, leisure.
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B Bectauxke Ne 1 (85) 2017 Ha ctp. 67, B cTpoke 17 aBTOpOM JOMyIIEHA ONEYaTKa.

Haneuatano Crnenyet uuTaTh

Molecule of reduced form of Gluthatione ... Molecule of oxydised form of Gluthatione ...
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