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BUoIorus
BIOLOGY

UDC 68.03.03

Sh.A. Mukhanova', A.Sh. Dodonova', A.V. Pavlov’

'Ye.A. Buketov Karaganda State University, Kazakhstan;
’N.1.Vavilov All-Russian Institute of Plant Genetic Resources (VIR), Saint Petersburg, Russia

Cryopreservation of the seed material of Achillea ledebourii

In the article is described the method of cryopreservation of seed material of Achillea ledebourii. This endem-
ic plant contains essential oils, alkaloids and glycosides. Conservation of species with limited distribution ar-
eas is a priority task. The most promising method for storing biological material is preservation in liquid ni-
trogen or in vapors. To maximizing viability of seeds various endocellular cryo protectants are used: glycerol,
sucrose, ethylene glycol, dimethyl sulfoxide, and preservative mixtures. Seeds are frozen by simple immer-
sion in liquid nitrogen. As a result of the experiments, it was determined that sucrose at a concentration 5 %
and dimethyl sulfoxide — 10 % shew the best cryo protective properties. In the first case, seed germination
after cryo freezing was 113 % concerning control data, which could be explained by the affection of the strat-
ification effect; in the second case — 92 % from control data. The use of mixtures of cryoprotectants showed
no synergistic effect, and, in comparison with pure substances, the degree of preservation of seed viability
was less. The obtained data can be used for introducing this species into the cryo collection of seed material
of endemic plants of Kazakhstan.

Keywords: Achillea ledebourii, cryo preservation, seeds, endocellular cryo protectants.

The main causes of the disappearance of plants are known for a long time, they are grazing cattle, de-
forestation in the tropics, the use of chemicals that affected on the ecosystems, the excessive harvesting of
herbs for an industrial scale, the destruction of natural pollinators-insects. If we summarize all of the above,
then we can see the destructive and thoughtless activity of a human being as a species living on the plan-
et [1].

The traditional way of conservation was previously the way of creating collections of living plants, as
well as seed material. However, living collections are an expensive method, which need in require constant
care, protection from pathogens and insect pests. Seed banks cannot always fully ensure the identity of varie-
tal qualities, since there is no way to track the direction of pollination of plants. Often, the obtained seed ma-
terial gives a great diversity and splitting of the genes [2].

At present, an interesting method of preserving of plant material is cryopreservation with using ex-
tremely low negative temperatures. The most inexpensive and effective method is the storage in liquid nitro-
gen vapor.

Achillea ledebourii Heimerl (Asteraceae family) is a perennial plant until 70 cm tall. It grows predomi-
nantly on forest edges, meadows, grows well in steppes, along roads and along margins of fields, on the
banks of reservoirs, among bushes, on fallow lands and wastelands, in villages [3].

Chemical composition. Yarrow is rich in phytoncides, alkaloids, saponins, polysaccharides, essential
oils, tannins, resins and organic acids [3].

In the leaves of yarrow there is an essential oil rich in chamasulene, alkaloid achillein, esters, camphor,
borneol, thujone, glycosides (luteolin and apigenin), cineoleum, tannins, resins, carotene, organic acids, ami-
no acids, vitamins K, C, bitter. Minerals such as magnesium, potassium, boron, zinc, calcium, selenium,
copper, and molybdenum have also been discovered [3]. It is an endemic plant of Altay and Kuznezkiy
Alatau.
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Methodology

Seed freezing was carried out in plastic tubes by direct immersion in liquid nitrogen. Thawing was car-
ried out in two ways: slow, at room temperature; and fast — in a water bath with a temperature 80 °C.

When using the cryoprotectants the seeds were immersed in a protective substance or mixture for
10 minutes before deep freezing. After thawing, the cryoprotectants were washed three times with distillated
water. After thawing the seeds were planted in Petri dishes on two layers of filter paper for determining their
viability. The viability of the seeds was determined by two indicators: seed germination and germination en-
ergy [4].

Germination was determined as the percentage of sprouted seeds to the total number of seeds sown.
Counting was carried out for 14 days. The energy of germination was defined as the germination on the 7th
day. This parameter characterized the unity of germination and was one of the indicators of the preservation
of the viability of the seed material.

One of the most important conditions for the preservation of biological material is viable; preventing
cell cryo damage is the use of cryoprotectants. Endocellular cryoprotectants penetrate the cells and prevent
the formation of intracellular ice, which destroys the cell mechanically [5, 6]. In our experiments, we used
penetrating cryoprotectants, such as sucrose, glycerin, ethylene glycol and dimethyl sulfoxide. Seeds without
freezing used as a control.

Results and discussion

After carrying out the experiment with sucrose solutions in various concentrations as a cryoprotector, it
was determined that the best result of Achillea ledebourii’s seed viability was maintained by a 10 % sucrose
solution. The seed germination’s rate in this case was 52.1+0.3 %, which was in 1.35 times greater than in
the control variant, the germination energy was 47.8+0.2 %, which was in 3.12 times greater than in the con-
trol (Fig. 1). The lowest germination and germination energy values were obtained after using a sucrose solu-
tion 5 % — 43.4+0.2 % and 34.7+0.1 %, but the indices were higher than in the control variant in 1.13 and
2.26 times, respectively. Thus, the best option is a 10 % sucrose solution, while an increase in seed germina-
tion energy is almost 3 times, which is explained by the stratification effect.

60%

50%

40% —

seed germination

30% +— - -

energy of germination
20% +— — —

10% +—— — — — -

0% T T T 1
sucrose 20% sucrose 10%  sucrose 5% control

Figure 1. Influence of different concentrations of sucrose on the survival of seeds after cryopreservation

In an experiment with glycerin as a cryoprotectant in various concentrations, it was determined that the
results of the viability of the seeds were practically identical. With increasing concentrations of glycerin, the
energy of germination increased on 4 %. When using a solution of glycerin in concentrations 100 %, 50 %
and 25 %, the germination rate was 52+0.7 %, the germination energy was 24+0.3 %, and 24+0.2 % and
20+0.1 %, respectively. In control, the germination rate was 54+0.4 %, the germination energy was
20+0.2 % (Fig. 2).
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Figure 2. Influence of different concentrations of glycerin on the survival of seeds after cryopreservation

Thus, we determined that the concentration of glycerin does not have a significant effect on the preser-
vation of Achillea ledebourii’s seed material. However, if one takes into account the germination energy, the
best option is a pure polyhydric alcohol, as well as its 50 % solution.

In an experiment after using different concentrations of ethylene glycol as a cryoprotectant, we deter-
mined that the best percentage of germination is promoted by a solution of ethylene glycol 5 % — 44+0.4 %,
the germination energy in this case was 16+0.3 %, similar as use of the ethylene glycol 10 % solution

(Fig. 3).

60%

50%

40%

30% +—— N
seed germination

20% +— energy of germination

10% +— S - — -

O% T T T 1
ethylene glycol ethylene glycol ethylene glycol control
20% 10% 5%

Figure 3. Influence of various concentrations of ethylene glycol in cryopreservation on the survival of the seed

The best indicator of conservation of germination energy belonged to a solution of ethylene glycol
20 % — 37.2+0.5 %. The germination rate after using an ethylene glycol solution 10 % was — 40+0.6 %,
and after using a solution of ethylene glycol, 20 % was 39.5+£0.5 %. As a result, it can be concluded that eth-
ylene glycol as a cryoprotector didn’t have a significant ability to preserve the viability of Achillea
ledebourii’s seed material, which was probably due to its toxicity. This was also evidenced by the fact that as
the concentration of the ethylene glycol solution increased, the number of surviving seeds decreased. Thus, it
is determined that ethylene glycol is not recommended to be used as a cryoprotectant for preserving Achillea
ledebourii seeds in liquid nitrogen.

When we used dimethyl sulfoxide as a cryoprotectant in various concentrations, it was determined that
the best results for maintaining the viability of the seeds was DMSO 10 % (Fig. 4). The germination rate was
50 %, the germination energy was 45.7+0.4 %, which was in 2.3 times higher than in the control data. The
second place belonged to a solution of DMSO 20 %, germination was 48+0.6 %, and germination energy
was 44+0.3 %.
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60%

50%

40%

seed germination

30%
energy of germination

20% +—

10% +— —

0% T T T T 1
DMSO 50% DMSO 20% DMSO 10%  DMSO 5% control

Figure 4. Effect of different concentrations of DMSO on the preservation of viability of seeds after cryopreservation

The germs of DMSO solutions 50 % and DMSO 5 % were 22+0.4 % and 20+0.2 %, the germination
energy was 4+0.1 % and 6+0.1 %, respectively. It can be assumed that 5 % solution of DMSO was not suffi-
cient to maintain the viability of the seed embryo, while a concentration of 50 % led to the death of some
seeds due to the toxicity of the cryoprotectant.

From the above data, it could be concluded that a solution of dimethyl sulfoxide 10 % had the best re-
sults of maintaining the viability of the seeds in comparison with other variants of dimethyl sulfoxide.

In the literature it is described that the use of mixtures of cryoprotectants contributed to better preserva-
tion of vital signs of biological objects during freezing in liquid nitrogen. This is due to the synergistic inter-
action of substances or their complementary action, in addition, in mixtures, lower concentrations of toxic
compounds can be used, which increases the survival of cells. In our experiment, we applied freezing with
glycerol and sucrose at various concentrations.

In an experiment we used a polyhydric alcohol-glycerin as a cryoprotector and its mixture with sucrose
in various concentrations (Fig. 5). It was determined that the best protective ability belonged to a mixture of
glycerol and sucrose 10 %, the germination rate was 44.4+0.6 %. Increasing the concentration of sucrose
reduced the number of survivors seed after cryopreservation, the germination rate was 21.7+0.4 %.

60%

50%

40%

30% seed germinaton

20% I I energy of germination

10% +—— — - S —

O% T T T 1
glycerin 100% glycerin + glycerin + control
sucrose 20% sucrose 10%

Figure 5. Effect of pure glycerin and its mixture with sucrose in various concentrations
on the survival of the seed material after cryopreservation

In general, it should be noted that the use of this mixture of cryoprotectants did not show a synergistic
effect, the number of surviving seeds was comparable in comparison with freezing in mono substance.
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Conclusion

Studying the effect of sucrose on the survival of seeds during cryopreservation, it turned out that su-
crose solution 10 % contributed to the best result of viability preservation. The seed germination rate in this
case was 52.1+£0.3 %, which was in 1.35 times greater than in the control, the germination energy was
47.84+0.2 %, which was in 3.12 times greater than in the control. The lowest germination and germination
rates were obtained after using a sucrose solution of 5 % — 43.4+0.2 % and 34.7+0.1 %.

It is found that ethylene glycol was not recommended as a cryoprotectant for the conservation of
Achillea ledebourii’s seeds in liquid nitrogen, since the growth indices in this variant of the experiment were
lower than with other cryoprotectants.

When we used dimethyl sulfoxide as a cryoprotectant in various concentrations, it was determined that
the best results for maintaining the viability of the seeds were DMSO 10 %. The germination rate was 50 %,
the germination energy was 45.7+0.4 %, which was in 2.3 times higher than in the control. Both a decrease
and an increase in the concentration of dimethyl sulfoxide led to a less secure seed material.

After using a mixture of glycerin and sucrose in various concentrations as a cryoprotector, it was found
that the joint use of these protective substances did not lead to a greater preservation of the viability of the
seeds, so their use was considered not rational.

The obtained results can be used for introducing this endemic plant species into the cryogenic collection
of Kazakhstan plants.
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[II.A. MyxanoBa, A.ILI. /lononoBa, A.B. [1aBrnoB

Achillea ledebourii TyKbIMIAPbIHBIH KPUOKOHCEPBAIUSICHI

Maxkanana Achillea ledebourii TyKpIM MaTepuajbH CybIKTa cakTay dici KapacThIpbUIFaH. by KypambiHaa
a¢up Maitnapsl, ankarouarap, rIMKo3uaATepi 6ap suaeMusuIbiK ociMaik. Tapany aiiMarel mekTeyi, Typiaepai
cakTay 0achlM MiHJET OOJBIN CaHaNagbl. BHONOrHSIIBIK MaTepHaIbl CAKTAyIblH CH IEPCICKTHBANBI dJici
CYHMBIK a30TTa HeMece CYIBIK a30TThIH OybIHAA cakTay OOl TaObUIagbl. TYKBIMHBIH OMipIIEHAIriH OapbIH-
IIa cakray YILIiH 9pTYpIli SHAOLEIUTIONSAPIIBI KPHOIPOTEKTOpIIAp: [IMIEPUH, caxapo3a, STHICHIIUKOIb, JU-
METHICYIb(GOKCH], COHAAM-aK CaKTAWThIH KocHajap KOJIaHbULABL. TYKBIMIBI CYHBIK a30TKa Kail OaTeipy
apKpUTBI My3AaTThIK. JKypri3iiren Toxipubenep HOTIKECIHIE €H HKaKChl KPHOIPOTEKTOPIBIK KacHeTTepre
5 % caxaposa xoHe 10 % numeTnncyibQOKCHI He eKeHAIr aHbIKTanabl. bipiHii jkaraiiia KpHOKOHCEpBa-
LMSIaH KeiiH ecKiHIepiH caHbl OacTarkbl TYKbIMHBIH 113 % Kypazabl, MyHbI CTPAaTH()UKALMSIIBIK dCEPIiH
naiia OOJybIMEH TYCiHZipyre Ooyambl; eKiHmI karmaina — OGaxpliaynan 92 %. KpuomporekropiiapisiH
KOCHalapblH MNalifanaHy CHHEPreTHUKANBIK dCepli KOpCeTIeAl JKOHE Ta3a 3aTTapMEH CaJbICThIpFaHIa
TYKBIMHBIH OMIPIICHAIrIH cakTay xopekeci a3 Ooiabpl. AJBIHFAH Jiepekrep ochl Typai KasakcTaHHBIH
SHAEMUSUIBIK OCIMIIKTEPiHIH TYKBIMIBIK MaTepUasblHbIH KPUOKOJUICKIUACHIHA CHII3reH Ke3le IMaijanaHbl-
JIyBl MYMKIH.

Kinm coe30ep: Achillea ledebourii, xppoKoHCEpBaLUACH, TYKBIMAAPHI, SHAOLETIONAPIB KPHOIPOTEKTOPIIAp.
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[II.A. MyxanoBa, A.ILl. JlononoBa, A.B. I1aBios

KpuoxkoncepBanus cemsin Achillea ledebourii

B craree paccMOTpeH MeTOX KPHOXpaHEHHS! CeMEHHOTro Marepuana Achillea ledebourii. D10 sHEEMHUYHOE
pacTeHHe COIEpKUT dPUPHBIC Macia, alKalouabl, IHKo3uasl. CoXpaHeHHe BUIOB C OTpPaHUYCHHBIMU apea-
JIaMH pacHpOCTPaHEeHUs SBISIETCS NMPUOPHUTETHOH 3amadeil. Hanbonee mepcrieKTUBHEIM METOJIOM XpaHEHHMS
OMOJIOTHUECKOr0 MaTepuaia SIBISIETCS COXpaHEHHE B XKHIKOM a30Te WM B Iapax XHUIKOTo a3oTa. s Mak-
CHMAaJIbHOTO COXPAHEHUs JKHU3HECIIOCOOHOCTH CEeMSH MPUMEHSIN PAa3IMYHBIE 3HAOLEIUTIONSAPHBIE KPUOMPO-
TEKTOPBI: TNIMLEPUH, Caxapo3y, 3THICHIIHMKONb, AUMETHICYIb(OKCHA, a TaKKe KOHCEPBUPYIOIIUE CMECH.
3aMopaXuBalM CEMEHA MPOCTBHIM MOTPYKEHHUEM B XKUAKUI a30T. B pesysnbrare MpoBEeIEHHBIX YKCIIEPUMEH-
TOB OIPEAENEHO, YTO HAUIYUIIUMU KPUOIPOTEKTOPHBIMU CBOMCTBaMU 00NIa/Ial0T caxapo3a B KOHIIEHTPAIUU
5 % u mumermncynbpokeun — 10 %. B nmepBoM cirydae KOJHYECTBO IIPOPOCIIUX ITOCIIE KPHOKOHCEPBAINI
ceMsiH cocTaBmiIo 113 % 0T HCXOAHOTO, YTO MOXKHO OOBSICHHUTH MPOSIBICHHEM CTPATU(PHUKAINOHHOTO Y dek-
Ta; BO BTOPOM cirydae — 92 % ot xoHTpoist. Mcnons3oBanue cMeceil KpHONIPOTEKTOPOB He MOKa3ajlo CHHEp-
rerudeckoro 3(¢dexra, U, B CPaBHEHUU C YHCTHIMU BEUIECTBAMH, CTETICHb COXPAHECHHS XHU3HECIIOCOOHOCTH
ceMsiH Obu1a MeHbIe. IlomydeHHbIE JaHHBIE MOTYT OBITh HMCIOJIB30BaHbI MPH BBEACHWU JAHHOTO BUJAA B
KPHOKOJUIEKIIUIO CEMEHHOTO MaTepuala 3HAeMUYHbIX pacTeHuit Kasaxcrana.

Kniouesvie cnosa: Achillea ledebourii, xpuoxoHCcepBauus, CEMEHHOH MaTepHal, SHAOLEUIIONAPHBIE KPHO-
HPOTEKTOPBIL.
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Extraction of betulin — natural triterpenoid from Kirgyz birch
Betula kirghisorum, an endemic plant of the Republic of Kazakhstan

On the territory of the Republic of Kazakhstan there are 15 species of birch trees, including 4 endemic spe-
cies. This plant is a low tree with a reddish bark and a loose crown. On the territory of the Kent forestry of the
Karkaraly State National Natural Park, a Kyrgyz birch bark was collected. Birch bark was crushed and dried
to constant weight. From birch bark of the Kyrgyz with extraction method followed by recrystallization from
isopropyl alcohol was isolated betulin. The melting point of the isolated substance was 243 °C. Betulin was
identified by thin layer chromatography and compared with a standard sample. The substance was analyzed
by infrared spectroscopy methods in KBr tablets and high performance liquid chromatography (HPLC). In the
Fourier spectrometer FSM-1201, the characteristic frequencies of the absorption bands were used to deter-
mine the presence of various groups of atoms and bonds characteristic of betulin in the molecule. HPLC was
used to study a sample using a Shimadzu LC-20 Prominence liquid chromatograph. Selected conditions for
the qualitative and quantitative determination of betulin.

Keywords: betulin, Kyrgyz birch, birch bark, extraction, isopropyl alcohol, filtrate, thin layer chromatog-
raphy, Silufol plates, eluent, developer, IR spectroscopy, HPLC.

Introduction

Birch is a genus of deciduous monoecious trees and shrubs of the birch family. Usually 120-140 spe-
cies are distinguished in the temperate and cold zones of the Northern Hemisphere and in the mountains of
the subtropics. In Kazakhstan, there are 15 species of birch trees, including 4 endemic ones: thick birch,
Talas birch, Kyrgyz birch, Yarmolenko birch [1]. The last three species are listed in the Red Book of the Re-
public of Kazakhstan.

Kyrgyz birch grows in a relatively small territory of Kazakhstan. According to literary data, it is found
on the territory of the Naurzum State Natural Reserve and Karkaraly State National Natural Park [2, 3]. Kyr-
gyz birch is a low tree with dirty white bark and loose crown. The branches are straight or sideways upright,
not drooping; young branches are gray-red-brown or red-brown. The leaves are ovate or ovoid-oval,
2.7-6.5 cm long, 1.3—4.4 cm wide, widest in the middle or slightly below it, with a wedge-shaped base,
pointed at the end, evenly doubly serrated, with protruding below it is thick, with brown veins, on pubescent
petioles 0.7—1.7 cm long. Fetal catkins 1.2-2.3 cm long, 0.4-0.8 cm in diameter. The bracts are hard and pu-
bescent. The nuts are obovate, the wings are already nut or, more rarely, equal to it.

Betulinis a triterpen alcohol of a lupene. Chemical formula C;sHgOs is one of the main components de-
rived from birch bark [4]. Recently there has been a steadily increasing interest in betulin and its derivatives
due to the wide spectrum of biological activity of these compounds [5, 6]. It has been confirmed that betulin
and a number of its derivatives possess antioxidant, anti-inflammatory, antitumor, antiviral, antiseptic and
hepatoprotective properties [7, 8]; also betulin derivatives exhibit anti-HIV activity [9]. Various pharmaceu-
tical companies produce preparations based on betulin in the form of extracts, pills, syrups and capsules for
the prevention and treatment of various diseases.

In this regard, the purpose of this work is to isolate betulin from birch bark of an endemic plant of Ka-
zakhstan, Kyrgyz birch for the subsequent synthesis of its new biologically active derivatives.

Results and discussion

On the territory of the Karkaraly State National Natural Park, in Kent forest, near the village of Kent in
November 2018, Kyrgyz birch raw materials were collected (Fig. 1).
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Figure 1. Kyrgyz birch (Karkaraly State National Natural Park, Kent Forestry, November 2018)

From birch of Kyrgyz with extraction method, followed by recrystallization from isopropyl alcohol was
isolated betulin. The external part of birch bark (bark) Betula kirghisorum was used as raw material. Birch
bark was crushed to a particle size of 5-8 mm, dried at 100 °C to a constant weight.

The extraction was conducted according to the well-known method [10]. In a round bottom flask with a
volume of 2 liters, equipped with a stirrer and reflux condenser, 400 grams of raw material was loaded.
300 ml of 20 % sodium hydroxide solution and 750 ml of isopropyl alcohol were poured into the flask. Then
the reaction mixture was boiled in a water bath for 5 hours with vigorous stirring. After boiling, the reaction
mass was quickly filtered from the remnants of unhydrolyzed bark on a Buchner funnel. The filtrate was
cooled and transferred to a paper filter. The precipitate that did not pass through filter paper was dried. Got a
yellow powder.

The product was recrystallized in isopropyl alcohol. The resulting yellow powder was placed in a heat-
resistant beaker, isopropyl alcohol was poured in and boiled for 10 minutes until the precipitate completely
dissolved. The hot solution was transferred to a paper filter. The resulting filtrate was cooled and left to crys-
tallize for 12 hours. The flocculated precipitate was filtered, dried to constant weight. The product was re-
crystallized to obtain a white amorphous substance several times.

The resulting substance was identified using thin-layer chromatography (TLC) on Silufol plates using
eluting systems: benzene—methylene chloride—ethyl alcohol = 5:5:1. Spot detection was carried out with a
10 % solution of phosphomolybdic acid, followed by heating the plate for 3—4 minutes. The substance was
compared with a sample of betulin provided by employees of the laboratory of organic synthesis of Tomsk
State University.

The chromatogram showed that the sample and the test substance are identical. Next, the substance ob-
tained by us was analyzed using infrared spectroscopy (IR spectroscopy) and high performance liquid chro-
matography (HPLC).

IR spectra were recorded on a Fourier spectrometer of the FSM-1201 brand, in the wavelength range of
500—4000 cm™' in potassium bromide tablets (Fig. 2).
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Figure 2. IR spectrum of the sample substance

Using the characteristic frequencies of the absorption bands, the presence in the molecule of various
groups of atoms and bonds characteristic of the betulin molecule was determined (Fig. 3). The absorption
bands characteristic of the following groups of atoms were identified: there is a wide absorption band be-
longing to the stretching fluctuations of hydroxyl groups, at 3433 cm™'; stretching vibrations characteristic of
the C—H groups of the Lupane skeleton at 2920 and 2851 cm '; stretching fluctuations of the double bond
C=C at 1639 cm'; deformation fluctuations of CH, groups are observed at 1466 em stretching fluctuations
of the C—O group are observed at 1111 cm™'; deformation fluctuations of CH; groups — at 883 cm™'. Com-
parison of the IR-spectrum of the obtained sample with the IR-spectra given in various sources, allows us to
conclude that the substance obtained by us is betulin.

CH,

o]

OH
HO

HyC®  CHs
Figure 3. Chemical structure of betulin

HPLC analysis of the sample (Fig. 4) was performed using a Shimadzu LC-20 Prominence liquid
chromatograph, Zorbax column with a size of 150x4.6 mm, and a spectrophotometric detector SPD 20 AV.
The mobile phase was a mixture of solvents: acetonitrile — water (3:1). Elution was performed isocratic. The
column temperature is 40 °C. The volumetric flow rate is 0.8 ml/min. The analysis time is 25 minutes. The
temperature of the detector cell is 40 °C.
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Figure 4. HPLC substance analysis
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Selected conditions ensure the suitability of the HPLC procedure for the qualitative and quantitative de-
termination of betulin. As can be seen in Figure 4, the retention time for a substance is 5.1 minutes. Accord-
ing to the chromatogram, the purity of the selected substance is 100 %. The melting point determined on a
Stuart SMP 10 instrument was 243 °C.

Conclusion

The work is devoted to the selection of the pentacyclic triterpenoid betulin from birch bark of the Kyr-
gyz. Kyrgyz birch (Betula kirghisorum) is an endemic plant listed in the Red Book of Kazakhstan. The col-
lection of raw materials was collected out on the territory of the Kent forestry of the Karkaraly state national
natural park. Betulin was isolated by extraction from isopropyl alcohol, hydrolyzed in an aqueous solution of
alkali. The substance was recrystallized several times to obtain pure betulin using isopropyl alcohol. Betulin
was identified by TLC on Silufol plates and analyzed using IR spectroscopy, HPLC. As a standard, a sample
provided by scientists from Tomsk State University of the Russian Federation was used. Using the character-
istic absorption frequencies in the IR spectra, the presence in the compound of various groups of atoms and
bonds characteristic of the betulin molecule was determined. The qualitative and quantitative analysis of
betulin was carried out by HPLC. This substance was isolated for the first time from Kyrgyz birch.
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Ka3zakcran Pecny0iukacbIHbIH dJHAEMUKAJIBIK, ociMairi Betula kirghisorum
KbIPFbI3 KallbIHBIHAH TA0OUFHM TPUTEPNEeHOU — OeTyauHai 0ein aay

Kaszakcran PecnyOnnkachlHbIH ayMarbiHa KalbIHHBIH 15 TYpi, COHbIMEH Katap 4 SHAEMHUK Typi Ke3aeceni.
KpIpFbI3 KalibIHBI KbI3bUIIAY KaOBIFBI MEH OOPIBUIAAK yIIackl Oap anaca araml. KpIpFbI3 KailbIHBIHBIH KaOBIFbI
Kapkapassl MeMJICKeTTIK YITTHIK TaOWFM TapKiHIH ayMarblHAa KeHT OpMaHIIBIIBIFBIHAA JKHHAJJIBL.
KalibIHHBIH KaOBIFBl YHTAKTAIABI JKOHE TYpPAKThl cajMakka [eWiH kenTipingi. KeIpFbI3 KalbIHBIHBIH
KaOBbIFBIHAH DKCTPAKIUsUIAY SAiCiMEeH OeTYJIMH HM30IPOIMI CIUPTIHEH KalTa KpHCTalgay apKbUIbI OeJiHiI
ansiHasl. Bentinren 3aTThIH KaitHay Temnepatypackl 243 °C kypazsl. XKykakadbaTTel XxpomaTorpadust apiciMer
OeTyJIMH aHBIKTAJABI XKSHE CTAHAAPTTHI YJriMeH camblcThipbuiabl. 3ar KBr tabnerkachiga MHGPAKbI3bLT
CIIEKTPOCKONHS JKOHE XOFapbl THIMII cyHbIKTHIK xpomartorpadus (OKTCX) omicrepimen tannannsl. PCM-
1201 @ypbe cHEKTPOMETpiHIE JKYThUIy JKOJAKTApPBIHBIH CHIATTAMaJbIK  KUUTIKTEPiHIH KeMeriMeH
MoJieKynafa OeTylIMHIe TOH aTOMJAAPIBIH OpPTYPJi TONTAphIHBIH JOHE OalIaHBICTBIPABIH Oap eKeHAIri
anpikranasl. Yiridi JKTCX ranpay Shimadzu LC-20 Prominence CYHBIKTBIK XpOMaTOrpagbIHEIH KOMeTiMeH
KYPprizinzi. beTynuuai canaiblk xKoHe CaHABIK aHBIKTay XKaFJalinaphl )Kacabl.
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Kinm ce30ep: 6eTynuH, KbIPFbI3 KaWbIHBI, KAOBIK, IKCTPAKIMsS, W30MPOMHJI CIHUPTI, CY3Ti, KYKaKaOaTTh
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Bbijesienne 0eTyJJMHA — NPUPOAHOrO TPUTEPNeHONIAa U3 Oepe3bl KUPTU3CKOii
Betula kirghisorum, 3aiemu4noro pacrenus Pecnnyoimnku Kazaxcran

Ha Teppuropun Pecnybnuku Kaszaxcran npouspacraer 15 BumoB Oepes, B TOM 4ucie 4 dHIEMHUYHBIX BUAA.
Bepesa kuprusckas nmpencrapisieT co0Ol HEBBICOKOE JIEPeBO C KPacHOBAaTOW KOPOW M PHIXJIOH kpoHoil. Ha
tepputopun Kenrckoro necnmuectBa KapkapaawmHCKOTO TocyZapcTBEHHOTO HAIMOHAJIBHOTO IIPUPOJHOTO
napka ObLI IpoBeneH coop OepecTbl Oepe3bl KUPru3ckoi. bepecty m3menbyanu U Cymmin 10 IOCTOSHHOTO
Beca. V3 GepecTsl Oepe3bl KUPTHU3CKOH METOJOM SKCTPAKIUH C IOCIEAyIoUmed IepeKkpucTauim3aniei u3
H30IIPONIMIIOBOTO CIHpPTa OBLT BBLAENCH OeTynuH. TeMreparypa IUIaBICHHs BBIIEICHHOTO BEIECTBA COCTaB-
msna 243 °C. BerynuH uaeHTHGHLIUPOBAIN C MOMOIIBI TOHKOCIOHHONH XpomaTorpaduu U CpaBHHBAIIU CO
CTaHAAPTHBIM 00pa3lioM. BeliecTBo aHaIM3MPOBANIN METOJaMH UH(PPAKPACHON CIIEKTPOCKONUHM B TabJIeTKax
KBr u BoicokoaddexTrBHOI xunkoctaoi xpomarorpaduu (BIXKX). B dypee-cnekrpomerpe PCM-1201 ¢
MIOMOIIBIO XapaKTEPUCTHUECKUX YACTOT I10JIOC TOTJIONIEHHs OBLIO OMPENENeHO HalM4YMe B MOJEKYJe pas-
JMYHBIX TPYIIT aTOMOB U CBsI3eH, XapakTepHbIX 1yt OerymmuHa. BOXKX ncenenoBanne obpas3na mpoBoauiioch
C MOMOIIBIO XHUAKOCTHOTO Xpomarorpada Shimadzu LC-20 Prominence. ITonoOpaHs! yCIoBuUs sl KauecT-
BEHHOTO U KOJIMYECTBEHHOTO OIpe/Ie/ICHUsI OeTyNnHA.

Knroueevie crosa: GerymuH, Gepeza KHprusckas, Gepecra, SKCTPAKLHsi, H30MPOIIOBBIH cupT, QuibTpar,
TOHKOCIJIOWHast XxpoMarorpadus, mactuasl Silufol, amoenT, npossurens, MK-cnekrpockomnmst, BOXX.
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The sensitivity of algae to the exposure of telmisartan

Nowadays, everyday people apply various pharmaceuticals. However, after their consumption drugs excrete
to wastewater treatment plant, where they cannot be eliminated totally. As the result they released to surface
waters. Many scientists concerned about the effect of medical substances on aquatic biota. The issue of phar-
maceutical contamination is not well studied in Kazakhstan in comparison with EU countries. Therefore, it is
significant to do ecotoxicological research on pharmaceutical ingredients. The aim of our study was to assess
the effect of telmisartan on the growth of Chlorella species. Telmisartan was selected as currently it is one of
the priority pharmaceuticals based on risks to aquatic biota in Kazakhstan. We estimated exposure of sub-
stance in 5-15 mg/L concentrations. According to the results, high concentration of our medical substance
had significant impact to the growth algae, it led to 83.93+0.13 % of growth inhibition. The half maximal in-
hibitory concentration of telmisartan on algae was 6.16 mg/L. Furthermore, we calculated the growth rate of
Chlorella species. We found that growth rate decreased in six times on algae in concentration 15 mg/L in
comparison with controls. The following results showed that Chlorella species are vulnerable to the exposure
of pharmaceuticals.

Keywords: pharmaceutical contamination, algae, Chlorella species, telmisartan, ecotoxicological study,
growth inhibition.

Introduction

Currently, one of the main environmental issue is pharmaceutical pollution of the biota, as their various
concentrations were detected across the world. There was International Conference on Chemicals Manage-
ment in 2015, where pharmaceutical industries and non-governmental agencies admitted that now it is im-
portant to focus on protection our environment from «pharmaceutical pollution» [1, 2]. Pharmaceutical in-
gredients are ubiquitous. There are about 2300 human drugs were determined as potentially relevant for the
biota in Germany, because they have ability for bioaccumulation, can be toxic and persistent in the environ-
ment [3].

In the last few decades, there has been recorded the occurrence on aquatic environment of more than
100 various pharmaceutical ingredients with concentration from ng/L to png/L. The detected levels are low,
but drugs still can have adverse effect, as they are designed to have specific biological effect in low concen-
tration. In addition, the entrance of medicines to the biota is continuous. As a result, living organisms on the
environment have exposure from drugs during the life [4].

Every year people use tons of medicines and after consumption of drugs, they may release to the envi-
ronment in various ways. Every pharmaceutical has their own features, as a result not all of them degradable
in wastewater treatment plants (WWTPs). Therefore, WWTP is considered one of the main sources of drugs
release to the environment. Residues of pharmaceuticals from WWTPs enter to the surface waters and effect
aquatic organisms. Another source of medical substances in the environment is when pharmaceutical indus-
tries, hospitals and people directly dispose them to the aquatic biota. Due to all these sources, there are sig-
nificant concentration of drugs can be met in many water bodies [5, 6].

Although the ecotoxicological effect of pharmaceutical ingredients on aquatic biota is well studied in
European countries and US, there is still a gap of knowledge on its risk in Kazakhstan, just few studies have
been published, being mainly focused on antibiotics. For instance, recently there has been conducted the
study of priority antibiotics effect on Lemna minor. According to the results sulfamethoxazole demonstrated
a high toxicity on macrophyte with half maximal effect concentration (ECs) value of 3.67 mg/L. Further-
more, the mixture of five antibiotics as amoxicillin, clarithromycin, azithromycin, sulfamethoxazole and
oxytetracycline showed a significant exposure on the growth of Lemna minor with ECsy 0.13 mg/L [7, 8].
According to Boxall et al. research pharmaceuticals have toxic effect to earthworms. Acetaminophen led to
the mortality of Eisenia fetida earthworms in concentration 100 mg/kg [9].
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Currently, our country has limited studies on pharmaceutical ingredients as pollutants. Therefore, the
aim of the following paper was to assess the exposure of one of the priority pharmaceuticals in Kazakhstan,
which is telmisartan on aquatic organism. As representative of aquatic biota, we selected algae Chlorella
species.

Materials and method

The study was conducted based on the OECD 201: Freshwater Alga and Cyanobacteria Inhibition Test
method [10]. The experiment was accomplished in «Applied Ecology» Laboratory of L.N. Gumilyov Eura-
sian National University. The test lasted 72 hours. The subject of the research was Chlorella species, which
was supplied from «Applied Ecology» Laboratory of L.N. Gumilyov Eurasian National University. As the
object of the study we used telmisartan. The present substance was supplied from Boehringer Ingelheim,
Germany. Telmisartan was selected as currently it is one of the priority pharmaceuticals based on risks to
aquatic biota in Kazakhstan, which means it can have adverse effect to the growth of algae in our country
[11]. As telmisartan is practically insoluble in water, we used chloroform as a solvent [12]. The stock solu-
tion was prepared in concentration 1000 mg/L. In order to assess the effect of telmisartan on algae, we used
three concentrations: 5 mg/L, 10 mg/L and 15 mg/L. Each concentration including controls had two repli-
cates. The Chlorella species was cultivated in 50 mL of Tamiya growth medium in 100 mL of Erlenmeyer
flasks. Tamiya growth medium was used as favorable environment for Chlorella species. Tested samples
were put in culture chamber in random order. Table 1 provides information about concentrations of solution
in order to prepare 1 L of Tamiya medium [13].

Table 1
The outline of concentrations in Tamiya growth medium [13]
Reagent Weight, g/L

KNO; 5.0

MgSO4X7H20 2.5

KH,PO, 1.25
EDTA 0.037
FeSO,x7H,0 0.009
Trace element solution 1 mL

During the experiment the samples were kept in culture chamber under constant shaking (100 cy-
cles/min) and illuminated light. The cell numbers and biomass of algae was estimated at the beginning and
end of the test. Algae cells were recorded in Goryaev chamber under microscope and biomass on photome-
ter.

The response variables on toxicity of Telmisartan to Chlorella species were growth inhibition of algae
cells and growth rate of biomass. The growth rate of algae biomass was estimated by the following equa-
tion (1) [10]:

In(N,)-In(N,)
W, ;= - ; > (1)
where p;; — mean growth rate from time i to j; N; — algae biomass in the test or control vessel at time i;
N, — algae biomass in the test or control vessel at time j; t — time period from i to j.
In order to calculate the growth rate of algae of biomass, we used the equation below (2) [10]:

— Wz
oot =R 0o, 2
ue
where /., — the percentage of inhibition in average specific growth of Chlorella sp.; pc — mean value of al-
gae cells for p in the control; pz — mean value of algae cells for p in the treatment group.

The pH of samples was recorded at the beginning and end of the test [10].

Results and discussions

Algae has a significant role in biota, because they are primary production for many marine species.
Therefore, any effect of pharmaceuticals to algae will be reflected on higher trophic levels. As algae are vul-
nerable to any changes, they are good indicators of adverse effect from chemicals [14].
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Initially the pH value varied from 3.38 to 3.88 and at the end of the study its value ranged from 3.07 to
3.37 (Table 2). Therefore, it can be concluded that pH value varied according to the OECD 201 [10].

pH values of samples in various concentration during the experiment

Concentration of telmisartan Day 0 Day 7
0 mg/L (control) 3.88 3.35
5 mg/L 3.57 3.37
10 mg/L 3.66 3.51
15 mg/L 3.38 3.07

Table 2

Figure 1 shows the growth inhibition and growth rate of algae to telmisartan in concentrations
5-15 mg/L. Initially, in controls the growth rate was 0.3+0.05 d"'. High concentration of drug (15 mg/L) led
to the decline of the growth of algae in six time to 0.05£0.02 d .
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Figure 1. The growth inhibition (4) and growth rate (B) of telmisartan to Chlorellas sp. (p < 0.05)

Furthermore, it can be noted that high concentration of telmisartan led to the significant growth inhibi-
tion. The growth inhibition was 73.68+0.08 % and 83.93+0.13 % on concentration values 5 mg/L and 15
mg/L respectively. The half maximal inhibitory concentration (ECs,) was 6.16 mg/L.

Figure 2 illustrates the multiplicity growth of Chlorella sp. cells during the experiment. The cell number
in control samples increased to 1.3 times in 7 days, while the high concentration of telmisartan increased al-
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gae number only in 0.8 times. In comparison with 15 mg/L concentration of samples the growth of controls
was in 1.6 times higher.

Growth number of algal cells
(=1 (=1 (=] = — -
R T T S

(=]
(3=

<

0mgL 15 mgL
Concentration.mg/L

Figure 2. The growth number of algae cells during the test

In recent study of Dimzon et al. (2018), telmisartan was detected in Sampaloc lake in Philippines. It
was found it populated residential areas in concentration 76 ng/L [15]. Furthermore, there were analysis on
pharmaceuticals occurrence on 90 European WWTPs. Telmisartan was identified with frequency 63 % in
concentration 368 ng/L [16].

Previous study on effect of antibiotics to Chlorella vulgaris showed a valuable impact on population
density of species. The ECsy value was <100 mg/L. In this study, the most toxic substances were concluded
2,4-dichlorophenol and ciprofloxacin (10.75 and 29.09 mg/L respectively) [17]. Furthermore, there was con-
ducted study on toxicity of antibiotics to Chlorella species. According to the results, Chlorella species are
sensitive to the exposure of macrolides as azithromycin and clarithromycin. The ECs, values of azithromycin
and clarithromycin were 0.33 and 0.59 mg/L respectively [18].

Nowadays, scientists do not pay attention pharmaceuticals pollution of aquatic biota in Kazakhstan, as
there is deficit data on ecotoxicology of drugs. Therefore, we believe it is important to conduct studies on
effect of pharmaceutical substances to living species, as this is a big threat to the disappearance of living or-
ganisms on the environment.
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b.H. Ay6akupoga, P.P. beiicenoa, H.I1I. )Kypmanosa, C.E. Tynerenosa, H. Peim0Oait

BaaabipaapabiH TeJIMUCAPTAHHBIH dCePiHe ce3iMTaAIbIFbI

Byrinne amampap Typii ¢apMmaneBTHKANBIK OHIMIEpAI KYH caliblH maiiianaHajgbl. JlereHMeH, oJapIisl
KOJIJaHFaHHAH KeWiH OyJ npenaparTap Ta3ajay KOHIBIPFBICBIHA TYCEli, OHIA OJap TOJBIKTAai Ta3apThbuI-
Maitnsl. Hotmskecinzae onap sxep Oeri cynapbina Tyceni. Kenreren ranbiMaap MeIHIMHAIIBIK IIPEIapaTTapblH
cy OuoraceiHa acepin 3eprreynme. Kasaxcranma ¢apmareBTHKaibIK Jactany Maceneci EO  ennmepimen
CaJIBICTBIPFaH/Ia TOJIBIK 3epTTenMereH. COHABIKTaH (hapMalleBTHKAJIBIK HHIPEAUSHTTEP IIH 3KOTOKCUKOJIOT UsI-
JBIK 3epPTTEYIEPiH XKYPrizy MaHb3IbI. bepinreH 3epTTeyniH MaKkcaTsl — TEIMUCAPTAHHBIH OalmbIpiiap, OHBIH
iminne Chlorella species ecyine acepin Oaranay. 3epTTey YIIIH TeJIMHCcapTaH Iperaparsl TaHIaIIsl, cebebi
o1 Kazipri yakeitra Kazakcranna cyasiH OMOTACHIHBIH JIaCTaybIHA OKEJIETIH HPHOPUTTETI Iopi-AopMEKTepaiy
6ipi GosbIn TaOBUIAABL. 3epTTey MpemapaTThH 5—15 M/ KOHIEHTpanwsuIapbHa Kyprisuimi. Hotmkenepi
GoiipiHIna, 6i3/1iH Iopi-IopPMEKTiH )KOFapbl KOHIEHTPALMICHI OalABIPIapIblH OCyiHe alTapiIbIKTail acep eTTi,
Oyn 83,93+0,13 % ecy TtexeyiHe okengi. bannplpaarbl TenaMHCapTaHHBIH JKapThUlall MaKCHMAJIbI
MHIHOUTOPIIBIK KOHLIEHTpauschl 6,16 mr/n kypansl. ConsiMeH KaTap 3eptrey kesinae Chlorella species ecy
KapKbIHBIHBI ecenTenai. banabipnapasl 6akpuiay HOTIXKECIHAE 15 MI/JI KOHIEHTPAUMsIChIHAA 6CIM KapKbIHBI
0akplIay ChIHAMaJIapbIMEH CaJBICTBIPFAaH/A AJITHI €ce TOMEHJEereHi aHbIKTalasl. by motmkenep Chlorella
specie (papMalieBTUKAJIBIK dCEpre Ce31MTal eKeHIH KOpCeTesi.

Kinm co30ep: (apmaneBTHKaNBIK Jlactany, Oanmsipnap, Chlorella species, TenMmucapraH, 3KOTOKCHKOJO-
THSIJIBIK 3€PTTEY, OCIMII TEXEY.

b.H. Ay6akuposa, P.P. belicenona, H.II1. XXypmanosa, C.E. Tynerenona, H. Peim0Oait

quCTBl/ITe.]'ILHOCTb BOI{OpOCﬂeﬁ K BO3)16ﬁCTBHIO TCJIMUCAPTAaHa

CerozHs JIIOIM IPUMEHSIOT pasiMyHble (apMaleBTHUCCKHE INpenaparsl exenHeBHO. OfHAKO Iocie ux
YHNOTPeOIEHHS 3TH HpenapaThl MONAJal0T HA OYHCTHBIE COOPYIXKEHHS, IIe OHH HE CIHOCOOHBI IOJIHOCTBIO
JerpaupoBarthes. B pesynbrare OHM IONAJalOT Ha MOBEPXHOCTHBIE BOABI. MHOIHME yueHble 00ECIIOKOCHBI
BIMSIHAEM MEIUIMHCKUX MpernapaToB Ha BojxHylo Ouotry. I[IpoGiema (apmarieBTHIecKOro 3arps3HEHHUs
HenmocTaToyHo m3ydeHa B Kasaxcrame mo cpaBuHenmio co crpaHamu EC. IlosToMy BakHO HpPOBOIUTH
9KOTOKCHKOJIOTHYECKHE HCCIeJOBaHUs (hapMalleBTHUECKUX MHTPeIUeHToB. L{enb Hamero uccieqoBaHus —
OLICHUTD BIMSHHE TeaMucaprana Ha pocT Chlorella species. Mbl BRIOpau TeIMUCapTaH Ul UCCIIEIOBAHNS,
HOCKOJIBKY B HACTOAILEE BpPEeMs OH SBISIETCS OJHUM M3 IIPUOPUTETHBIX JICKAPCTBEHHBIX MPENapaToB B
Kasaxcrane, KOTOpble NPUBEAYT K 3arpsi3HCHUIO BOJHOW OMOTHL. MBI M3yuaian BO3JEHCTBHE Npenapara B
KOHUEeHTpaiusax S5—15 mr/n. CorylacHO pe3yibTaTaMm, BbICOKAas KOHIEHTpAlUs [JaHHOTO MEAMLHHCKOrO
BEIIECTBA OKa3ala 3HAYMTEIbHOE BIUSHUE HA pOCT Bojgopociel, urto mnpuseno k 83,93%0,13 %
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UHruOupoBanuio pocra. [TosymakcumanbHas MHrHOMpYIOIAs KOHLEHTpAaLys TeJIMHCapTaHa B BOAOPOCIX
cocraBmia 6,16 mr/i1. Kpome toro, Mbl paccuutanu ckopocts pocta Chlorella species. Bouio obHapyxeHO,
YTO CKOPOCTh POCTa YMEHBIIWJIACHh B IIECTh pa3 B BOAOPOCIAX B KOHLEHTpAUUH 15 MI/I 1O CpaBHEHHMIO ¢
KOHPOJIbHBIMU. JlaHHBIE pe3ynbTaThl MOKa3bIBaloT, uTo Chlorella species 1yBCTBUTEIBHBI K BO3JCHCTBUIO
(hapMareBTHIECKHUX MIPEnapaToB.

Knrouegvie cnosa: Q)apMaueBTqucxoe 3arpsA3H€HUEC, BOAOPOCIIH, Chlorella species, TCIMUCAPTAH, SKOTOKCHU-
KOJIOTHUYECKOC UCCIICAOBAHUC, I/IHFI/I6I/Ip0BaHI/Ie pocTa.

References

1 Desbiolles, F., Malleret, L., Tiliacos, C., Wong-Wah-Chung, P., & Laffont-Schwob, 1. (2018). Occurrence and
ecotoxicological assessment of pharmaceuticals: Is there a risk for the Mediterranean aquatic environment? Science of the Total En-
vironment, 639, 1334—1348.

2 Miller, T.H., Bury, N.R., Owen, S.F., MacRae, J.I., & Barron, L. (2018). A review of the pharmaceutical exposome in aquat-
ic fauna. Environmental Pollution, 239, 129-146.

3 Klatte, S., Schaefer, H.C., & Hempel, M. (2017). Pharmaceuticals in the environment — A short review on options to mini-
mize the exposure of humans, animals and ecosystems. Sustainable Chemistry and Pharmacy, 5, 61-66.

4 Monteiro, S.C., & Boxall, A.B.A. (2010). Occurrence and Fate of Human Pharmaceuticals in the Environment. Reviews of
Environmental Contamination and Toxicology, 202, 54—143.

5 Madikizela, L.M., Ncube, S., & Chimuka, L. (2018). Uptake of pharmaceuticals by plants grown under hydropronic condi-
tions and natural occurring plant species: A review. Science of the Total Environment, 636, 477-486.

6 Quadra, G.R., Souza, H.O., & Costa, R.S. (2018). Do pharmaceuticals reach and affect the aquatic ecosystems in Brazil?
A critical review of current studies in a developing country. Environmental Science and Pollution Research, 24, 1200-1218.

7 Aubakirova, B.N., Beisenova, R.R., & Rakhymzhankyzy, Zh. (2017). Toxicity of antibiotics mixture to the aquatic biota.
Bulletin of the Karaganda University. Biology. Medicine. Geography series, 87, 15-19.

8 Aubakirova, B.N., Boxall, A.B.A., & Beisenova, R.R. (2017). Toxicity study of antibiotics to the common duckweed (Lemna
minor). Bulletin of the Karaganda University. Biology. Medicine. Geography series, 85, 15-20.

9 Boxall, A., Aubakirova, B.N., Khanturin, M.R., & Beisenova, R.R. (2014). Toxicity of pharmaceuticals to earthworms. Bul-
letin of the Karaganda University. Biology. Medicine. Geography series, 75, 4-10.

10 The Organisation for Economic Co-operation and Development. OECD guidelines for the testing of chemicals Freshwater
Alga and Cyanobacteria, Growth Inhibition Test No 201. www.oecd.org Retrieved from http://www.oecd.org/chemicalsafety/testing/
1946914.pdf

11 Aubakirova, B.N., Beisenova, R.R., & Boxall, A. (2017). Prioritization of Pharmaceuticals based on Risks to the Aquatic En-
vironments in Kazakhstan. Integrated Environmental Assessment and Management, 5, 832—839.

12 Wishart, D.S., Knox, C., Guo, A.C., Shrivastava, S., Hassanali, M., & Stothard, P. et al. (2006). DrugBank: a comprehensive
resource for in silico drug discovery and exploration. Nucleic Acids Research, 34, 668—672.

13 Kuznetsov, E.D., & Vladimirova, M.G. (1964). Zhelezo kak faktor, limitiruiushchii rost khlorelly na srede Tamiia [Iron as a
factor limiting the growth of Chlorella on Tamiya medium]. Fiziolohiia rastenii — Plant Physiology, 4, 615-619 [in Russian].

14 Pavlic, Z., Zeljka, V., & Dinko, P. (2005). Toxicity of surfactants to green microalgae Pseudokirchneriella subcapitata and
Scenedesmus subspicatus and to marine diatoms Phaeodactylum tricornutum and Skeletonema costatum. Chemosphere, 8, 1061—
1068.

15 Dimzon, LK., Morata, A.S., Muller, J., Yanela, R.K., Lebertz, S., & Weil, H. et al. (2018). Trace organic chemical pollutants
from the lake waters of San Pablo City, Philippines by targeted and non-targeted analysis. Science of the Total Environment, 639,
588-595.

16 Loose, R., Carvalho, R., Antonio, D.C., Comero, S., Locoro, G., & Tavazzi, S. et al. (2013). EU-wide monitoring survey on
emerging polar organic contaminants in wastewater treatment plant effluents. Water Research, 47, 6475-6487.

17 Geiger, E., Hornek-Gausterer, R., & Sacan, M.T. (2016). Single and mixture toxicity of pharmaceuticals and chlorophenols
to freshwater algae Chlorella vulgaris. Ecotoxicology and Environmental Safety, 129, 189-198.

18 Aubakirova, B.N., Beisenova, R.R., & Zhamangara, A.K. (2017). The effect of pharmaceutical ingredients to the growth of
algae. News of the National academy of sciences of the republic of Kazakhstan. Series of biological and medical, 322, 5-11.

24 BecTHuk KaparaHgmHckoro yHusepcurteTa



90X 599.742

K.M. Kaparoitmms, C.C. PamutoB

C. Ceiigpynnun amwinoagvl Kasax acpomexuuxanvix ynueepcumemi, Hyp-Cynman, Kasaxcman
(E-mail: k.zhashaiyr@mail.ru)

KOpfa.]'l)KbIH MeMJIEKeTTIK Ta0uFu KOPbIFbIH MeKeH}IeﬁTiH KBIPTKbBIII aHAAap

KopramkblH MEMIIEKETTIK TAOMFH KOPBIFBIHBIH TEPPUTOPHACHIH/IA MEKECHCHTIH XKBIPTKbILI aHAAPABIH Ka3ipri
Ke3JIeTi Tapalybl MEH CaHABIK KOPCETKILITepiHe Tajlay Kacalbll, OJap/ibsl KOpFay, caKTay Liapaiapbl Typaibl
MOJIIMETTep JKMHAKTAJIBII Oepinmi. 3epTreyinep HOTMKeci OOWBIHIIA KOPHIK aiMarblHAa KacKblp MEH
KapcakTBIH CaHAaphl a3zaifraHsl Galikayica, OOPCHIKTHIH CaHBI ©CKEHI aHBIKTaIIbl. BopchIkTap KbUT OOHBI
IHZepiH e3repTe OTHIPHIN, TYpii (akTopiapAblH ocepiHe OeifimmenreH. OnapAblH KOHBICTaphl KOIIIITIK
JKaraliaa KeJiepre jKakbIH JKepiiepzie. AJl, allblK Jajaja aHaapsl gana Ky3eHi, akKalak IeH akKic KOpPBIK
TEPPUTOPHUACHIHAA a3 Meuiepie keszneceni. Kpic Me3rinyepinzie Kell jKarachbIHAAFbl KaMbICTap apachlHa
Ke0ipek yuibipacagsl. KacKbIpablH KOHbICTAphl KOPBIK alfMaFbIHAH TIPKENITeH XKOK. Ipi sKBIPTKBILITAPABIH ca-
HBIH aHbIKTay )KYMBICTapbl MapIIPYTTHIK 9/licIIeH xky3ere acTol. Cycap TYKbIMAACTAPbIHBIH CaHBIH aHBIKTAayFa
aNaHJIBIK CaHaK oJicTepi KoJMaHbuLIbl. KOPBIK ayMarbl *KBIPTKBILITApbIH TIPIIUIriHE ©Te KONaHIb, a3bIK
KOpBI Mot opTta 6okl Tabsransl. OmapaslH MEKeHACHTIH opTajapblHa aHTPOIOTEHIIK (akTopiIapablH acepi
GatikanmMaiinsl. KopbIK TeppuTopHsachiHa COHFBI XKbUIIapsl AMeprka Ky3eHi (Mustela vison Schreber, 1777)
Hypa e3eni GoifbIMeH eHill, OHIATp MOMYISIMACHIHA dCep eTyIe, dcipece jka3-Ky3 Me3TUliHe Keiaepae Kom
ke3neceni. JKBIPTKBIITapIbIH KOPBIK AyMAarbIHIAFbl CAaHBIHA MOHHTOPHHITIK KbBUI OOMBI JKyprizyre
YCBIHBICTAp »acaIbl.

Kinm ce30ep: KopramxbiH, ¢ayHa, MOMyIAlys, MapLIpyT, MOHUTOPHUHT, KOPBIK, KACKbIP, KOJ, THIFBI3IBIK,
(hakropmap.

Kipicne

KopFainKbIH MEMIICKETTIK TaOMFU KOPBIFBI KyCTap MEH jKaHyapJlapZblH CHPEK >KOHE >KOUBLIBIN KEeTy
Kayim Oap TypiepiH cakTay »oHE oOJapAblH TaburarTa OOJaThIH e3repicTepre OeHiMaedyiH 3epTTey
MakcaTbhiHIa KypbuiraH. KopramkeiH MeH TeHi3 KeepiHiH ailIbIHBIH JKOHE OJapIIblH KaMBICTBI, KOFaIbI
JKarajayJapblHIaFsl 2 MbIH IIAKBIPHIM ayMakThl ajbIl >KaTelp. KOpPBIK TEppUTOPHACHIHBIH KOMIILTIK
aliMaFrbIH KeJIJIep Kypaiibl, CYIbIH a3-Kel 00IyblHa OaiIaHbICThI KOPHIKTHIH SKOJOTHSJIBIK JKaFIaiibl e3repin
oteipanpl. COHBIMEH KaTap Oyl aliMaK KaTaH KOpPFAJIATBIH OOJFaHIBIKTAaH, MAOBIHIBIK KYMBICTAPBIHBIH
JKYPpri3iiMeyi anaap MeH KycTap (ayHachlHIa KONTEreH e3repicTep ayibl Kelin OThIp. KOPBIKTHIH KIMMAaThI
KyCTap MEH >KaHypJIap/IblH TipIIiJIK €Till, 6Cil-oHyiHe oTe Konaiinbl. OHBIH TEPPUTOPHSICHIHAAFHI aHIAP IBIH
TYpJiepi MEH TIipWIIK oprackl anyaHTypii. KOpbIK TeppuTOpHsCHIHOAFBl Kas3ipri Ke3ieri MeKeHICHTIiH
CYTKOPEKTUIEP/IiH Tapaly epeKLIeNiKTepi, SKOJOTHACH MEH CaHIBIK KOPCETKIIITEPI Typalbl MIIMETTED as3.
Tek KaHa aHAApABIH TYpJepi, KYHEIiK KaTapbl Typallbl MOJIIMETTED MEH KBICKbI OHE KY3Ti JKYpri3iireH
CaHaKTap/IbIH KOPBITHIH/IBLIAPEI FaHa Oap.

Kasipri ke3ne KOpbIK TeppUTOPUSCHIHAH CYTKOpeKTUIep i 43 Typi Tipkenred [1, 2]. ConapaslH immiHge
KBIPTKBII aHaapieiH 8§ Typi Oap. Mamanmap Oyl aHgapAblH OHOJOTHSUIBIK EpEKIICTIKTEpiH 3epTTerl,
oNap/bIH CaHbIH KOOEHTYMiH >koiaapbiH i3aeyzae. KeipTkpimrap KazakcTaHHBIH OapiblK ayMmaKTapbIHIa
KEeHIHEH TapajifaH >kaHyapiap. Kemmmnmiri KocinTiK J>KoHEe OYyeCKOWNIBIK KOJIMEH aynaHaiasl. Man
IapyallbUIBIFBIHBIH ~ 3USHKECTEpl, TYpJii iHIETTepAl Taparywmbuiap OojibIil  TaObUIATBIH — 3HSHKEC
KEeMIprilTepMeH KOPEKTEHII, OJIap/IbIH CaH MOJIIEPiH PETTEN OTHIPAJIb.

biz KopraJokelH MEMIIEKETTIK TaOWFH KOPBIFbl ayMarbIHAArbl CYTKOPEKTUIEPAiH IIIiHAE >KbIPTKBILI
aHJapbIH TYpiiepiHe, OMOJIOTUAJIBIK epeKIIeTiKTepiHe, TIPILTIK opTanapbiHa TOKTanabIK. ConapAblH immiHe
KopramkbIlH MEMIIEKETTIK TaOUFU KOPBIFBI TEPPUTOPHSICHIHA MEKeHeHTiH JlyHHexky3i TaOUFaTThl KOpray
onareiabiH (JITKO) TiziMine enren kapcak (Vulpes corsak Linnaeus) — cupek Ke3leceTiH TYp peTiHge
KOpFayFa allbIHFaH, JAJIANBIK JKepieplae Oyl aHHBIH COHFBI Ke3JIe CaHbl ©T¢ TOMCEHCN, aHIIbUIAp MEH
raneiMaapael anangaryaa [2, 3]. ConbiMeH kKartap, A.B. SIHymeBCKMiiIiH aybi3lia ManiMeTi OOWBIHIIA,
amMepuKa Ky3eHi KOpbIK TEPPUTOPHSICHIHA CHIIl, Cy JKarallapblH MEKEHel, keOele OacTaraHbl aHBIKTAJIBIT
oteIp (1-kecTe).
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l-xecTe
KopbIK TeppUTOPUSICHIHIA MEKEH/IEHTIH KbIPTKBILI aHAap
P/c T . T KP «KpI3bLT KiTaOBIHAY JKOHE
0 YPJept apaity Culiathl JUKTKO TiziMiHE €HT'eH TYp
1 |Kackwip (Canis lupus L, 1758) ++
2 |Tynki (Vulpes vulpes L, 1758) +++
3 |Kapcak (Vulpes corsac L, 1768) + +
4 |bopcwik (Meles meles L, 1758) ++
5 |Cacoik ky3eH (Mustela eversmanni Lesson, 1827) ++
6 |Akkic (Mustela erminea L, 1758) +++
7 |Axkanak (Mustela nivalis L, 1766) +
8 |Amepuka kapa ky3eni (Mustela vison Schreber, 1777) +

Eckepmy. Ke3necy xwuiniri: + ete cupek, ++ cupek, +++ xwui.

Kasipri yakpITTa pecmyOaMKaMbl3[a XalblK [IApYyallbUIBIFBIHBIH KapKbIHAAN JaMybl >KaHyapiap
JYHUECIHE YJIKEeH acep eTilt oThlp. OnappH Keloip TYpJIepiHiH caHbl a3aMblll, Tapady apealibl Tapbuica, all
KelOip aHmapAblH caHiapel KeOeHin, Tapamy aymarbl KeHeiireH. CoraH coiikec jkaHyapiap KOprayfra
anbinbin, KazakcranusiH «Kpi3pin kiTaObiHa» enrisingi. Enai Gip Typnepai KazakcTaHHbIH aymakTapbiHa
KEPCIHIIIPY KYMBICTAphI JKyprizingi. KopblKk TeppuTOpHsAChIHIA aHAap MEH KYCTap/bl KOPFall, CAHBIHBIH
KoOCroiHe YIIKeH MYMKiHIiKTep Oap. Makanmamga KOpBIK ayMarblHIa MEKEHICWTIH KBIPTKBII aHIIAP/IbIH
Tapajysbl, OJIapFa acep eTeTiH (hakTopyiap MeH CaHIBIK KOpCeTKITepi OepiireH.

3epmmey mamepuanoapvi men 20icmepi

29.01.2018 xbutbl «KOpFamKBIH MEMIIEKETTIK TAOMFH KOPBIFBI TEPPUTOPUSACHIHIA KBICKBI MaPIIPYTTHIK
caHak Xyprizy Typaib» Ne 02-22/06 Oyiipbikka coiikec, 2018 >KbUIABIH aKMaH-HAYPHI3 alllapblHIa KOPBIK
ayMaFrbIHJIa aH/Iap/IbIH CaHBbIH aHBIKTay MaKCaThIH/IA Kabalibl )xaHyapIapFa CaHak >Kypri3iii.

Cycap TyKbIMIaCTapbIHBIH CaHBIH aHBIKTAy YILIH alaHgap/a caHak olicTepi KOJIIaHbUIIbL.

Canax, kepcemxiwmepin anvikmay. Ily = 10 — makbIpbIM KaIIBIKTHIKTaFbl CYTKOPEKTUIEPIiH 13A€piHiH
canbl. Kepcetkim keneci ¢popmynamen anslkTangsl: /[y = (i3gep canbl + MappyT y3bHIbFB) X 10. Kaiita
ecenrey koaddunmenti (K) keneci popmynamen ecenreneni: K= 1,57/L. L — optamia ToyJIiKTiK KOJIBIHBIH
Y3BIHABIFEL. THFBBALIKTEL aHbIKTay (//n) — Oy 1000 ra amaHmarsl aHHBIH CaHBL THIFBI3BIFBI KeJeci
¢dopmynamen ecenreneni: /In = [IyxK. CyTKOpeKTiIepAiH caHbH ecentey Tipuiik amaHsiHaars! (1000 ra)
THIFBI3ABIFBIH (/1) Ke0eWTy >KoJbIMEH aHbIKTanaabl. JKaHyapIblH CaHBIH ecenTey Keneci (opmynameH
anpIkTanaapl Py = [InxS. § — ankanrap ayaassl (1000 ra). (Py) — ecenTtenreH >kaHyap caHbl. AHHBIH
THIFBI3IBIFBI KeJieci Gopmynamen ecenrteneni 4 = nx1000/P, myHaa n — ajKanTarbl gapanap caHbl; P —
QIKANTHIH aynaHbl. JKanmbl KOPBIK TEPPUTOPHUSCHIHAAFBI CYTKOPEKTUIEPIiH caHbl Keleci (opMyrnaMeH
ecerrrenienni: N =ax$/1000; myHna S — TIpIIIT YOIiH KajdbIIThl OKCTPATOJSIUS KYPri3ireH ajiaH.
XKabaiipl xaHyapiap MeH KycrapAblH caHblH aHblikTay KP BFM 3o0omorust MHCTHTYTBHI NailblHAAN JKOHE
pecmu OexiTinreH «Heriri aHIIBIIBIK-KACIIITIK )KoHE CHPEK Ke3eceTiH KazakcTaH ykaHyapliapblHBIH CaHbBIH
aHbIKTay a1ictepi» (Anmmatsl, 2003) KongaHbUIAb! [4].

Canak >KyMbICTapbl HIaHFBIMEH aKMaH aibIHBIH OacblHAH HAaypbI3AbIH OpPTAachlHA JCHIH >KYprisiimi.
KopramKkbIH KOpBIFBl TEPPUTOPHUACHIHAA YCAK Cycap TYKBIMAACTapbl KeOiHE KaMbIC OCKEH KeJAepIiH
xkaracblH MekeHnerai. COHIBIKTAaH Ja ycakK cycapiapibl aHbIKTay YIOIH Kl Jkaranai OipHerre
MOHHTOPHHT KYPTi3y ananuapsl xxacamibl. Kapakap MmoHuTopuHrTiK ananel 500 ra aymaxTa (Y3bIHABIFBL 2,5
KM, eHi 2 km). Tabanka3za — «bipkazan» — Taban keni MonuTopuHrTiK ananp! 1000 ra aymakThl (Y3bIHIBIFBI
3,33 kM, eHi 3 kM) ambin kaTeip. Cycap TYKBIMIACTApBIHBIH OKLIJEpl KalblH Kap TYCKCHHEH KeiiH keOiHe
Kap acThIHJIa TIPUIUTIK eTei e, Kap OeTiHe cupek mbFapl. Cachlk KY3€H, aKKalakK, aKKiCTiH 3KOJIOTHSUIBIK
epeKuIeNiKTepiHe OaiyIaHbICThl CaHbl TYpPalbl TOJIBIK MAJIIMETTEp KBICTHIH OachlHAa Kap ol a3 TYCKEeHJe
KYprizy Kepek.

Ocpl altMaKTBhIH KIMMATTHIK JKaFaaibl Konaiisl, aya temneparypacsl —10 °C-gan —21 °C apansiFsiHAa,
xen 2—3 M/c mamachiHJa, aya paibiHa OalIaHBICTHI JKaHa 137eplieH ecKi 13/Iep/ii aXbIpaTy OHa, opi KyHi
00iibl caHaK XYprisyre MyMKiHAIK 00jbl. MapmpyT OoibIHIIA yCaK CcycapiiapFa CaHaK JKYpri3yre HIaHFbL,
all nanaiplk OMoTomNTa caHak Kyprizyre «Taifray Mapkaibl KbUpiaMabirel 10—15 kM/car mamaceiHga Kap
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MIaHFBICH  KOJMaHBUIABL. KpICKbI MapmipyTThiK caHakka A.B. Komkwn, A.b. SlHymieBckmii, Tarbl Oacka
WHCIIEKTOpJIap KaThICTHI.

3epmmey namuoicenepi

KopramkplH MEMJICKETTIK TaOUFH KOPBIFBIH/IA MEKEHICHTIH JKBIPTKBIIITAP/BIH Tapalybl MEH Ka3ipri
Ke3Jleri CaHBIHBIH ©3repicTepiHe, OJap/AblH MEKEHJICHTIH opTallapblHIa JKYPri3iireH Oakpliayiap MeH
3epTTeyJepAiH HOTHXKeci Oepiyin oTblp. YKauIbsl KOPBIK TEPPUTOPHUSICHIHIAFI YKBIPTKBIIITAP TYPabl JKbLT
CaMBIHFBI €CETITEPICH 0acKa JKEKeJIeTeH aHaapFa 3epTTey KYMBICTAPhI )KYPTi3iIill, OCHI XKBIPTKBIII aHIAPIBIH
CaHBI, Tapalybl, OJlapFa ocep eTeTiH (akTopiap aHBIKTAIbL. AKOOKCH CAaHBIHBIH a3alOblHa OailJIaHBICTHI
KACKBIPJIBIH CaHbl KYpT TOMEHJlece, Ma3ayiay (pakToNaphIHBIH a3, KOPEKTEePiHIH JKETKUIIKTI OomyblHa Kapai
00pchIKThIH canbl 2015 xbpiMeH canbicThipranaa 600 gapara kebeiired [5]. Tipuiimik opTachIHBIH KOJTaMIIbI
OoybIHaH Cycapiap caHbIHBIH OipKaJIbINTHI ocyi OaiiKanaapl (2-kecTe).

2-KecTe

Kopra/KbIH KOPBIFBIHAAFBI )KbIPTKbIIITapFa 2018 :KbLIbI aKNaH-HAYPBI3 alljIapbIHAA
JKYPri3iJireH caHaK KOPBITBIHABICHI

P/c . Bip kyHmik xox TipuIiaik agagsl, OPBIK ayMarbIHIaFbl
Ne Typrepi (L— ogTazna KOPCETKII) Tembrspiret (1000 ra) p(1000 ra) for aHHIZH CaHbl

1 |Kackeip 5,8 0,006 320000 2

2 |Kapcak 5,8 0,17 300000 51

3 |Tynki 7,1 0,69 320000 220

4 |AkkKanak 2,1 0,35 200000 70

5 |Akkic 2,1 1,55 200000 310

6 |Mana ky3eni 2,1 0,62 320000 198

7 |bopceIK 2,1 3,6 300000 1080

Kackoip (Canis lupus L, 1758) — 1980 k. Kbic Ke3iepiHJEe KOPBIK TEPPUTOPUSACHIHAH KU1

Ke3Jlectipcek, coHrbl 10—15 xblima canbl Te3 a3aiblll KETKEH XKbIPTKBIITAPALIH KaTtapbiaaa. 2007 K. KOPbhIK
aymarblHga 2-3 cembschl (4—5 npapa) Oosca, OWMBUIFBI JKbUIBI JKYPri3UIT€H CaHAaK Ke3iHAE HHCIEKTOP
K. Kopibaee 1 raHa KackpIpibsl Keazdectipin, Eceli e3eHi MaHaliblHaH i37epiH FaHa Tipkedi. byn
KBIPTKBIIITHIH OCBl TEPPUTOPHUSIAFH] CAHBIHBIH a3a0BIHBIH 0acThl ce0e0i aKOOKEHHIH CaHBIHBIH a3al0bl )KOHE
KOPBIKKA LLIEKapaJIac >Kepiepae KbIC Ke3iHAe aylay KYMBICTAPbIHBIH KYPTi3UTyi OOJIBIN TaObLIA b

Tyaxi (Vulpes vulpes L, 1758) — KOPBIK TEppUTOPHUSICHIH/A KU1 KE€3JIECETiH, CaHbl KOl TYpJEpAiH Oipi.
XKeprinikti momysIIMANAFEl JKBIPTKBIIITHIH CaHBI KbUI OOWBI ayBITKBIT OTBHIPAAbI, COHIABIKTAHAA, ©TKEH
KBUTFa KaparaHna, OMBUIFBI KbUTEI OHBIH caHbl 100 mapara neiiin asaiirad. JKanmbl TYJKiIEp CaHBIHBIH
azaiibIn-ke0etoiHe OChl aiMaKTBIH a3bIKTBIK KOPBI MEH KOJ1 TOpadbl ocep erexi, ce6edi jxac TYJKiIep TYHT1
ME3Tiie aBTOKOJIKTEep/ieH KemnTen 3apaan mereai. Kpic OachlHIa TYNKIIEp OTKEH KBUIIBIH Kaparia-
KENTOKCAH aiyapbhlHAa Kap/AblH a3 0oiyblHa OaiinaHbICThl OMoTonTapa OipKenki Tapaiasl. Al KbIC OpTa-
CBIHJIA aIlIBIK JaJlajlapAa Kap KaJdbIHIAIl, KYH CYBITKAH Ke3lIepAe TYJKUIEp KaMbICTapAblH apachlHa, OJIIMTIK
TacTaJFaH eJli MEKEeHJEpre JKaKplH JKepiepre Kapail murpamus sxacaiigpl. Ce0ebi oChl jxepiep oiap/IbiH
a3bIKTapbIH Ta0yFa KOJaijbl aiimakTap Ooibil TaObuianbl. KpICKBI caHak >Kyprizy Kesinie (akmaH-HAypbl3
ailmapeiHga) 5 TyJki FaHa Tipkengi. 19 aknan kyHi Kapaxap — Ankeim — Kekoit keni — Hedrepassenka —
MpaiHxbUTKBL TYOeri — Akraiinak xkeni — Ty3 xemi — Kpyrosoe keni — Kapaxap mapmpyter (60 maksipbiM)
OolibIHINIA XYPTi3UITeH caHak Ke3iHje 2 Tynki kesfecti. Kemeci mapmpyr 25 aknman kyHi Kapakap —
KIITINe 1 — KampmmaBoy — Kememr Memnit — Kpi3puiken kem — Ecelt kem — Kapaxap OarbIThIHIA
70 maKpIpbIM KALIBIKTa XYPIll ©TKEH Ke3le 2 TYJIKI >koHe 15 13 Tipkeyre anbiHAbl. KpICKBI MapIIpyTTHIK
CaHaK JKYPri3yJiH KOPBITHIHABICHI OoibiHma, 2018 k. KOpbhIK TepputopuschiHa 220 napa KbIPTKBIII
AHBIKTAJIIHI [5].

Kapcax (Vulpes corsac L, 1768), A.B. Komkunniyg (2007) manimerrepi 6oitpratma, 1980 x. 6actan Oy
aHHBIH CaHbl KOPBIK TEPPUTOPUACHIHIA KYPT a3as OactaraH. TyH/Ie MallMHAHBIH JKapbIFBIMEH KEM JIETCHIIC
6—-10 mapacser tipkence, 2000 . 6actan OYJT >KbIPTKBIIITBHIH CAaHBIHBIH TOMEHJICTEHI COHINAIBIK KbIC aiiyia-
pbIHIa FaHa 1—2 KapcakThIH i31epi FaHa OalikanraH. KOphIK TeppUTOpHsCHIHIA aKOOKEH CaHBIHBIH KYPT a3a-
106l OYpBIH KOIIITIK KaFaaia KbICThl KYHAEPl KacKblp MEH KacaKaHa ayJiaraH aKOOKeH KaJJIbIKTapbIMEH
KOPEKTEHETiH Kapcakka MYHJai MYMKIHAIKTepHiH Oonmaybl. KOpBIK TeppUTOpHSCHIHIA KaTaH Kopray
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HIapajapblHbIH YHBIMIACTHIPBUTYbIHA OAiJIaHBICTHI Majl [IApyallbUTBIFBIMEH aifHANIBICATBIH €I MEKCHIEP
KOK, KapCaKThIH KOCBIMIIIA a3bIFBIHBIH 0ipi OOJIBIN Ta0BUTATHIH OANBIK ayJiay )KYMBICTAPHI J1a KYPTi3iIMen/Ii.

bopcvix (Meles meles L, 1758) — MeMiekeTTiK KOPBIK ayMarblHIa KEeHiHEH TapairaH. Onap/biH
131epiH OapibIk OarpITTaH Oaiikayra OoNaabl: KeJAepiH MaHabIHaH, KOPEKTEHETIH XKepiepiHeH, Oip iH MeH
eKiHIII 1H apaiapblHaH. Ocipece KoJ MaHaWIapblHJa kWi KOHBICTaHFaHbIH Oaiikayra Oonanbl. bencenmi
Ke3JiepiHae OOpCHIKTAp KBICHI-Ka3bl iHAEPIH aybICTBIPBIN OTHIPaJbl. Byl KBIPTKBIII CaHBIHBIH ©3repicTepi
KOpBIK ayMmarblHAa TipkenmereH. CaHak Kyprizy KesiHze OapiblK iHIAEp MEH TipLIUIK 131epi Ja ecerke
anpiHel. Opraima cassl 10 MIakeIpbIM MIAPIIbI aiiMaKTa 2 CeMBbsIaH KeJIeIi.

Hana xyzeni (Mustela eversmanni Lesson, 1827) — TaOurul KOPBIK TEPPUTOPHSICHIH/A CAaHBI TYPAKTHI,
oNap/bIH i3/lepl KaNbIH KaMbIC, KOFa ©CKEH Cy JKaFalapblHla, allbIK Jaiana kui O0alkamajpl. AJ KbICTHI
KYHJEpi alIbIK KepiepAeH KaMbIC apachblHa Kamaasl. A3bIK KOPBHl MOJ OOJFaH JKbUIIAphl KOPBIK ayMarblHA
CaHJiapbl TE3 OCIIl KeTeTiH Ke3Jiepi 00iajpl. BUBLIFBI )KBUIFBI CaHAK KOPBITHIHIBICH OoibIHIIA 198 mapackl
TIPKEIIi.

Axxic (Mustela ermine L,1758) — Ka3zaKkcTaHHBIH CONTYCTiK allMaKTapbl MEH OHTYCTIK KQHE OHTYCTIK-
HIBIFBICTaFb] TayNapaa ke3aeceai [3]. Canaapsl a3blK KOPBIHBIH MOJIILEpiHe OaiIaHbICThl ©3Tepill OTHIPATHIH
alIBIK JajaiapJaH Kalllblll, KaJblH KaMbIC apajapblH/ia MEKEHICHTIH epeKie *KbIpTKbIL. OnapablH CaHAaphI
a3plK KOpJjapbelHa OallylaHBICTBI KbUT cailblH e3repinm oTbipaabl. Meicansl, 2000 >xk. caHak OapbIChIHIA
Kapaxap OekeriHme oH akkicke AeiiH kesnecce, cOHFBI >kpurmapbl 1000 ra aiimakra 1-2 mapamaH raHa
Ke3zecet.

Axxanax (Mustela nivalis L, 1766) — KazakcTaHHBIH OapibIK ailMakTapbIHIa Ke3aece . JKanmbl caHbl
a3 KBIPTKBII aH. KOpBIK TeppUTOPHSCHIHAA KbIC Ke3[epi FaHa KaMbIC apachlHaH Ke3JecTipyre Ooiaibl.
KpicTa Kap acTbIHOarbl i3/lepiHe KYpbUIFaH KanKaHAapra Aa eTe cupek Tycedi. Kap acTeiHma miammag
KO3FaJIbII, TIPUIUTIK eTyre OefimMIenreH cycapiap TYKbIMIAChIHBIH OKiJIi.

Amepuxa xyseni (Mustela vison Schreber, 1777) — xaprTeUiaii Ccynbl opTajga TIpLIUIIK eTyre
oertimuenren, ContycTik AMepHuKana KeHiHeH TapairaH aH. Pepmanapian Kambll KeTKeH Ky3enzaep Eypo-
nana keHineH tapanra [3]. Kenec Onarel ke3iHaeri KoJijga e©CipUIleH amMepHKa Ky3eHJEepiHIH ypHakTapbl
2000 xwutmapra neitin PecmyOonmukamer3apiy [bsiFeic aliMakTapbiaga rFaHa kesgecti. Kasipri kesme Epric
©3CHIHIH OH JKaraJlaybIHIarbl OapibIK cy ke3nepiHme kesmeceni [3]. Am, 2010 x. 6epi [laBmonap, Akmona,
Kaparanmapl o0bICEIHIAFEI ©3€H-KOJIep/ie aMeprKa Ky3eHIHIH CaHbl OcCill, eJjli MEKEHIep MaHBIHAAFbl Cy-
napaa na kesnece Oacraabl. COHFBI KbUIIapbl onap Hypa eseniniH OolibiMeH KopFainKbIH MEMIIEKETTIK
KOPBIFbI TEPPUTOPUSCHIHIAFBI KOJIIepai MekeHaen Oacraapl. JKa3-ky3 aimapeiaia Oyl aH OHAATP HOIYJIs-
IMUSCBIHA QJIdYip 3WSH Kenripe OacTaraHblH KOpBIKMbUIAD (A. SIHYIIEBCKUUABIH aybI3lia MOJiMeTi)
MonmiMzesli. AMeprKa Ky3eHi Kbic Mesrimiepinae Hypa eseHiHiH OolblHAa MHTpaIHs Kacalabl, al KOPBIK
ayMarbIH/Ia OJIap/IbIH CaHbI KOII eMeC.

Kopvimuinobt

KopramkblH MEMJICKETTIK TaOWFM KOPBIFBIHBIH HETI3Ti KOpFaJlaThlH aiMarblHAa MEKEHICUTIH
KBIPTKBIII aHJapFa aHTPOMOTEHIIK dCepiH oTe a3 OOoMybl Kasipri Ke3je OChl aHAapJiblH TipIIiUIiriHe eTe
KOJIQMITBI OOJIBITT OTHIP. byt aiiMaKThIH sxep OeepiHiH 631 KOTaiiIbl KaFaaiiap TyFeI3aThIHBI CO3Ci3. O3¢HHIH
callayiapbl, copiiap MEH COpPTaH KepJiep, KbIMbIC-KOFa OCKEH CY JKaFanaylapbl )KbIPTKBIITAPIbIH TipIIUTITiHE,
KayblHaH KOpFaHYybIHa, KOpPEKTCHyiHe, ecin-eHyiHe TaOufu epekiie opra Oonbin Tabbuiamel. Cy
’KaraChIH/IaFbl KaJbIH KOFA MEH KaMbIC apachlHaH ©3/IepiHiH KOPEKTEPiH ycTay YIIiH OCBI XKepiiepre KacKpIp,
TYJIKI, aKkanmak IeH akkic kememi. Cyfra KakbpIH JKepiiepre OOPCHIK 1HJIEPIH CalIbINl, YPIIaFbIH ©cipei.
KOpBIKTBIH KemnTereH TeppUTOPHSICHI, cOpTaH >kepiiep Oolicana, >KbIPTKBI aHIAPBIH TIPUIJIriHe oTe
KOJIaMiIbI aiiMak, OOJIbIIT TaObLIa kL.

Bydepnik 3ona Tewi3 kemiHiH OaTbic >karanayblHaH TepicakkaH ©3€HIHE NEWIHI1 apayibKTa YCcak
IIOKBUIAP aJIBIN JKaThIP, IIOKbUIAP/BIH apaibIKTapbIH/a Ka3bIKTHIKTAp MeH Keiep Oap. Ockl aliMakTa y3bIHa
OolibIHA CYBI aFbIIl KATKaH OereTTep >KoHe KIIITipiM e3eHjep Ke3lecelli, OH/a YHEMI aHmapiblH cy imryre
MYMKiHIikTepi Oap. Byn cymap ka3 aiimapblHIa Kypran KajJMaiIbl, COHIBIKTaHAA KBIPTKBII aHIapra
KOJIAMJIbI XKaFail TyABIPBIN OTHIP. Byl skepiepae aHTpONOreH ik acep, sSIFHY, Mazayiay (GakTopbl Ke3aecei,
cebebi ochl aiimakra Illybapken aynaHbl OpTajbIFbIH KOCATHIH TPAHCIOPT JKOJJIAPhl ©Tell, elili MeKeHHIH
MaJIapbl KalbUIagpl. AJl Jka3 Me3riiiepiHne opT OomaThiH Ke3zuepi ne Oaiikamambl. KOPBIKTBIH HIBIFBIC
xaranaybiHa JKymai-Maitmykelp, [ankap-bipraban, Aronsi-Llankap xone Xapnbiken-Kapacop kennep
XKyHeci Kipelli, OChI xKepiepre OeTeremni-KycaH [bl-aCThIK TYKBIMIACTAP OCKEH Janajiap MEH Killli KeJeMeri
keszep xaransl. Ochl aiiMakTa 25 aybuIIapyanibuIbIK eIl MeKeHaep 0ap, Oy xabaiibl )kaHyapIapra, a3 J1a
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Oosca e3iHiK acepiH Turizeni. Ockl XKepuepIiH Kol )Kepi MaObHIBIK, )KalbUIbIM 00JIbIN Ta0bLIaAbl. bapibik
KeJJiepAeH OaNbIK aylaHbIM, aHIIBUIBIK JKYMBICTAphI Kyprizijeni. CaHak >kKypreH aiMakTapaa Kemiprimrep
KOHE KOSIHTOPI3MIUIEP OTPSIBIHBIH OKIUIAepl TIpKeljIi, OyJiap KbIPTKBII aHAap/AblH Kopekrtepi. Kpic
ME3TrUIAepiHAe KONTeN KEe3JEeCil, OJapMEH KOPEKTEHETIH >KBIPTKBIITApAbl KeOipeK e37epiHe TapTaibl.
ConppIkTaH1a Ma3any QaKTopiIapbiH a3alTy, KOPFay IapaiapblH KoOipeK YHBIMAACTHIPY THIMII.

3epTTey HOTHXKENepi OOMBIHINA KOPBIK TEPPUTOPUSICHIHIA MEKEHACHTIH JKBIPTKBII aHAAPIbIH Ka3ipri
Ke3/ICT1 MOy ISIIUSACHIHBIH JKaFaalibl OipKaibINThl. TeK KaHa KbIPTKBIIITAP/IBIH CaHIapbIHIA FaHA e3repicTep
Oaiikanabl. AHZapAbl KOpray, OHOANyaHIbUIBIFBIH CaKTay YVIIiH, €H aJIbIMEH, OJIap/blH MEKEHICHTIH
XKepiepi MeH TaOurH (akTopiapsl (KITUMATTBIK ©3repicTep, aypy, a3blK KOpbI) TYpakThl 00Iysl KaxkeT. Erep
oNapAblH MEKEeH €Ty opTalaphl TIPIIUNK eTyre KOoJaiusl OonFaHma, opi OChI JKaHyapiap TYpiHiH
©CIMTAIIIBUTBIFBI JKOFaphl 00JICca, KOpFayFa aJIbIHFaH aHJap Te3 KeOeHin, apeargapblH KeHITEe/1.

KpicTa KapapIH KablH TycyiHe 0aiiaHbICThI YCakK cycapiiap Kap acTbiH/a Tipmriiik ete/i. COHAbIKTaH1a
yCaK KbIPTKBIITApFa (aKKic, aKkKajak, jJaja Ky3cHi) Kapaima-KelnTOKCaH aiapblHa >KYPri3uireH caHak
XKYMBICTaphl HOTIKEN Oonanbl. JKbl1 OOMBI KBIPTKBIL aHAAPFA XKYPri3iIreH MOHUTOPUHI 3KOXYyHeneri
e3repicTepai OorKayra MyMKIHAIKTEp Oepei.
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XuiHble 3BepH, ooutawmue B Kopramknnckom
rocyJapcTBeHHOM NMPHUPOJIHOM 3aN0BeJHNKE

B crarse GBI IpoBEIEH aHAIN3 O PACIPOCTPAHEHUH M YHCICHHOCTH XHUIIHUKOB KopramKHHCKOTO Tocynap-
CTBEHHOI'O IIPUPOJHOIO 3all0BEJHUKA, a TAKXKe IIPEICTaBICHbl MaTepUalbl 10 UX OXpaHe U coxpaHeHuto. [1o
pe3yabTaTaM HCCIEIOBaHUH ObIIO ONpeeNIeHO, YTO YHCIEHHOCTh BOJIKOB M KOpcaka yMEHBIINIACh, a 6apcy-
Ka — yBeIM4IMIach. [IprcrocoOiIeHHOCTs Gapcyka K BIMSHHIO Pa3IMYHBIX (PaKTOPOB 00YyCIIOBIMBAIACE H3-
MEHEHHEM HX TOCENIeHUs B TeueHue roja. Ha Tepputopun 3amoBefHNKa B MalIOM KOJIMYECTBE BCTPEUAIOTCS
CTEMHOHN XOpb, JacKa U rOpHOCTai. Bosiku He ObLIN 3apEeruCTPUPOBAHBI B 3aTIOBEAHON 30HE. YUET YHCICHHO-
CTU XHUIIHBIX )XKUBOTHBIX TMPOBOIMIICS C TMOMOIIBIO MapIIpyTHOro merona. st ydera mpeacTaButeneil ce-
MelCTBa KyHbH OBII HCIONB30BaH y4eT Ha IUIOIAAKaX. TeppuTopus 3amoBeJHMKA OIaronpHsaTHA IS XMIL-
HBIX JKHBOTHBIX, TaK KaKk MMeeTcs OOWIBHEIH KopM. BimsHue anTponoreHHoro ¢akropa Ha TEPPUTOPUH 3a-
TIOBEHUKA HE 3apEeTHCTPHPOBAHO. B mocieiHre roas! Ha TePPUTOPHN 3aIIOBEIHUKA ObLIa OOHApyXKeHa ame-
pHUKaHCKasi HOpKa, KOTopas NpoHuKIa 1o peke Hypa, 1 B HacTosiliee BpeMs OTPULATENIbHO BIMSET HA HOIY-
JISIIUIO OHAATPBI. UHCIICHHOCTh aMePUKAHCKOH HOPKH 0COOCHHO YBEIMYMBACTCS HA 03€pax B JICTHE-OCCHHUI
nepuoJi. PexoMeH10BaHO MPOBOIUTH MOHUTOPHHT XUITHUKOB HAa TEPPUTOPHH 3aMIOBEAHNKA B TEUYEHHUE TOIA.

Kniouesvie cnosa: Kopramwkus, GayHa, TOMYISLMS, MapIIPYT, MOHUTOPHHT, 3a[I0BEAHHUK, BOJK, 03€pO, IIOT-
HOCTB, (DaKTOPBI.

Zh.M. Karagoishin, S.S. Rashitov

The wild animals living in the Korgalzhin state natural reserve

In this article the analysis of distribution and number of predators of the Korgalzhinsky state natural reserve
was carried out, and also materials on their protection and preservation are presented. According to the results
of research it was determined that the number of wolves and Korsak decreased, and the number of badger in-
creased. The adaptation of the badger to the influence of various factors was caused by the change of their
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settlement during the year. On the territory of the reserve in small numbers there are steppe polecat, weasel
and ermine. Wolves were not registered in the protected area. The account of number of predatory animals
was carried out by means of a route method. To account for the representatives of the family Kunya was used
on-site accounting. The territory of the reserve is favorable for predatory animals, as there is abundant food.
The influence of anthropogenic factor on the territory of the reserve is not registered. In recent years, an
American mink has been found in the reserve, which penetrated the Nura river, and now has a negative im-
pact on the population of the muskrat. The number of American mink especially increases on lakes in sum-
mer and autumn. It is recommended to monitor predators in the reserve during the year.

Keywords: Korgalzhyn, fauna, population, route, monitoring, reserve, wolf, lake, density, factors.
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I'ano¢purri ecimaikrepain namysina (NaCl) tysnapabin
TYPJIi KOHHEHTPAIUSJIAPbIHBIH Jcepi

Kasipri xe3neri ramaMablK KBUIBIHY JKBULIAMJIBIFBI KapKbIHABI yirFatona. KinMatTeIH e3repyl eciMumikrep
JKYHeciH Jie KeNTereH esrepicrepre, OSKOJOTMSUIBIK OeifiMmerny JeHreHiHIH HamapiayblHa, ©cCy
JTMHAMHUKACHIHBIH TOMEH/ICYiHe, Tapay apeaiJapbiH e3repyiHe ansii keryae. COHABIKTaH 6CIMIIK KOPIapbIH
CakTay >KOHE oJlapJbl THIMI Malanany Oi3/iH FajJaMIiap YIIiH MeMJICKETapalblK JICHIeHIeri aca MaHbI3/IbI
macene. TypkicraH aiiMarblHAa Ke3[eceTiH rajloduTTi eciMaikrepaid: rapMana (amblpacnaH) Peganum
harmala, nuxopuit (wamsipatkel) Cichorium, kepMmek caObiH Limonium otolepis (Schrenk) Kitze, con aiimax
TONBIPAK KypamblHa OeHimzeny J[JopexeciH aHbIKTay MAaKCaThIHId OpTYpPJi KOHLEHTPAUMsJarbl Ty3
epiTiHaicinaeri eHrimTiri anbiKTaigpl. LllenTeciH ecCiMAIKTEpHiH ©Cy bIpFaFbiHa 3epTXaHa JKarJalblHIa
0akplIay JKYpri3y Heri3iHIe, YII eCIMIIK TYPIHIH ©cKiHJepi MEH TaMBIPIapbIHBIH Y3BIHABIKTAPBIHA OJIIIeY
JKyMBIcTaps! Kyprizinai. [llenTecin eciMIikTepiH ocy BIprarbiHa Oakpulay OapBICHIHIA KepMEK CaOBIHHBIH
TYKBIMBI, aIbIpacliaH MEH IIAIlbIPATKbIFAa KaparaHla, TY3/blH JKOFapFbl KOHIECHTPALHMSACHIHAA HKAKChI
OHTIIITIK KAaCHEeTKe Me eKCHIH KepceTTi. 3epTrey HoTmxkeci OolbiHma TypkicTaH aliMarblHIA Ke3JeceTiH
ranopurti ecimaikrepaiy 0,01 %-1bIK Ty3 KOHLIEHTpaMACHIHAA a3 Meduepae 6osca aa eHiM OepeTiHirin
kepcerce, an xorapsl (1 %-1b1Kk NaCl) KOHIEHTpauMsChIHIa TYKBIM MyJIieM eHOereHairid aiikayra 6osapl.

Kinm co30ep: xiumat, 9KoJOTHs, OHOATyaHTYPIUTK, rajgouT, KOHIEHTpAlMs, OCKIHIIe, apean, Ty3
epITIHAICI, TYKBIM.

Kazipri Tanga eciMIik KOpJiapblH CakTay >KOHE OJlapAbl THUIMAI NaljajaHy OYHHE XKy3i OOHbIHIIA
MeMJIEKEeTapalIbIK ACHICIIC ©3CKTI, 9pi Ke3eK KYTipMEHTIH aca MaHbI3Ibl Maceenepaid Oipi. Kasipri ke3aeri
FallaMJIbIK KBUIBIHY JKBUIIAMIBIFBl KapKBIHIABI YiIFaroga. KimmarTelH e3repyi eciMiikTep KyHeciH e
KOIITETeH e3repicTepre, SKOJOTHSUIIBIK OeiimMieNy AeHIeHiHiH HallapiayblHa, oCy JHHAMHUKACHIHBIH TOMCH-
JieyiHe, Tapally apeajgapbiH e3repyiHe anbin keiyne. COHABIKTaH OCIMIIK KOPJIapblH CaKTay >KOHE OJap.Ibl
THIMJII TIakganany Oi3/iH Falaminap yIliH MeMJIeKeTapaibIK JIeHreiIeri aca MaHpbI3a6I Macene [ 1, 2].

3eprrey HblcaHbl peTiHae TypkicTaH ayMarbIHOAFbl 3€PTTENCTIH OCIMAIKTEPIiH TYKBIMAAPH 3P
aiimaktan anbiHAbl (CaypaH aybUIbIHAH — IIAIIBIPATKBl, Teke aybUIbIHAaH — aneipacmnaH, Hyprac emmi
MEKEHIHEH — KepMeK ca0blH). 3epTTey KYMBICHI aJIJIbIH alla XuHainraH TyKkeivaapmer 02.02.18-13.03.2018
K. apaneirbigga XKTY-HiH dKonorus sxoHe XUMUs KadeApachiHbIH 3epTXaHachlHIa Kyprizinai. Onapasiy
TYpJIEpi aHBIKTAJIBII, MOP(OIOTUSITBIK-aHATOMUSUTBIK KYPBUIBICTAPBIHA cHIIaTTaMa Oepisii.

Typkicran aynaHblHaH Talo(UTTI ©CIMAIKTEpIiH 3 Typi anblHAbl: rapmana (aneipactiaH) Peganum
harmala, nuxopwii (mammsipatkel) Cichorium, kepMek caObiH Limonium otolepis (Schrenk) Ktze.

Byt TysIcTBIH eKingepi KypibIKTHIH OapJbIK skepiepiHie KeH TapairaH, ocipece JKep Opra TeHi3i MeH
Opransik Asusina. bypeiaret KCPO aiimarsiana 40 typi, bareic Cibipme 9 Typi xoHe Anraiiga 2 Typi
ke3neceni. buiktiri 20-120 cm-re xereni. Cabarbl KOKIIII, CYp-)Kachll TYCTi OOJBIN, TOCTaFaHIIACHIHAH
Oacka OedikTepi ’kamaHaml Kyine Oonaabl. TambIpbl JKyaH, COpYIIbI KeHOIp Ke3JiepAe Tamblp epKeHzaepi
naiina 6onanpl. XKepacTel cabarbl TiK OpHaIacKaH *oHe Oip-OipiHe JKaKpIHAAHFAaH arallTaHFaH OyTakTapaaH
Typanel. JKepacThl cabarbl KOHBIP TYCTI KaOBIPIIBIKTHI JKaIlbIpakTapMeH KantairaH. JKepaiH YCTiHIi
OeuiriHae KampIpakTapbl po3eTKa Tapi3ai OOJNbBIN, Y3BIHIBIFEI 3—8 cM-re jkereli. byn KambipakTap epre
Kyparn Kanansl. JKambslpakTapblHbIH MilIiHI KYPEK TOpi3i, 3 TalbIKTaH Typaasl. JKorapbl )Karbl JOFalbl,
JIOMaJlaKTaHFaH, KeW/e a3/lan KybIC-KybIC TicTi Oonaapl. TeMeHri Oenirine Kapaii sKarblpaKTapbIHbIH CaFaFbl
JKaJIMaKTaHBII, KBICKAPHII KeTemi [3-5].

OcimuikTepre Ty3aap MeNLIEpiHIH acep eTy neHreiin 3eprrey >xymbictapel KP CT (1286-2004)
TOMBIPAKTaFbl )KEH epirim Ty3aapabiH KypambiH ansikray, MECT 2816888 tomeipak amy yuirici, KP CT
(1289-2004) TombIpaKTHl CYpHINTAY, Opay, TachMaNJay >KOHE YJTIIepAi cakTay ojicrepi OoibIHIIA
XKyprizinrex [6—8].

3eprrey sxymbicbiHna 1,0;0,1 xane 0,01 %-tik ac Ty3biHbH (NaCl) epiTiHal KOHIEHTPaUUSICHIHBIH
OCIMJIIK TYKBIMBIHBIH ©CYiHE 9cepi aHbIKTaJ/Ibl. OCIN MBIKKAH OCIMIIKTEPAiH OCKiH/epiHEe (EHOIOTHSIIBIK
0akpuIay KYpriziin, 2 anra 00ibl OaKbUIAH/ABL. Op anTa calblH ONapbIH OCKiHAEPl MEH TaMbIpIapbIHbIH
Y3BIH/IBIKTapBI OJIIICHIII, OpTalla [MIaMachl €CENTEINIM IIbIFapbUIIbL.
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OPTYPJIi KOHICHTPAIUSIIaFbl TY3 ePIiTiHIICiHE calblHFaH ociMaikTepAiH 20 TYKbIMBIHAH ©CIIl MIBIKKAH
OCIMIIIKTEp/IiH caHbl 9pTypii Oomapl. Ty3 epiTiHIUIEepiHAE OCIN IIBLIKKAH OCIMIIKTEpAiH caHbl |-Kectese
KepcertinreH [9].

l-xecte
OPTYPJi KOHIEHTPANUSAAAFbI TY3 epiTiHAiciHAe ocim MBIKKAH 6CiMAiKTep CaHbl, 1aHA
P/c OCiMIIKTCD aTaVEL bakpuiay HeIcaHsl, 0,01 %-Tix 0,1 %-tik 1 %-Tix
Ne JUKTCP aTay JIUCT. CY NaCl epitinzici NaCl epitinzici NaCl epitingzici
1 |Appipacnan 7 10 9 —
2 |HlamelpaTksl 5 9 7 -
3 |Kepmek caObiH 9 13 10 —

Kecrenen kepiHin TypraHnail, SpTypii KOHIEHTpaUUsJarbl TY3 €pITIHAICIHE CallbIHFaH ©CIMAIKTEepIiH
20 TYKbIMBIHAH OCIN IIBIKKAH OCKIHAEPIHIH CaHbl dpTYpIi OONabl. YT ©CIMJIK TYPiHiH OHTIIITIr OaKeiiay
HbIcanbIHa Kaparauma 0,01 %-tik xone 0,1 %-Tik Ty3 epiTiHIICiHIe )KOFaphIpaK OOJIIbL.

Anwipacnian ecimuirinig 20 TykeiMbiHaH eH keml ecim mbiKKaH 0,01 %-tik NaCl epirtingiciame —
10 nana, an Gakpiiay HycKachlHAa — 7 eckiHmiere TeH 0oinsl, 1 % NaCl epitiHaiciHae MynaeM HOTIKe
kepcerneni (2-kecre, 1-cyp.). IHamsipatksr 0,01 %-tik NaCl epitinapicinge — 9, al TOMEHIT HOTHXKEHI
OakplIay HyCKackiHAa 5 eckinmere TeH oonapl, 1 % NaCl epitinmine MynaeM HOTIKe KepceTmedi (3-kecTe,
2-cyp.). Kepmexk cabbrn 0,01 %-tik NaCl epitianicinge — 13, ToemeHri HOTIKE OaKpLIay HBICAaHBIHAA 9 OCKIH
oepai (4-kecre, 3-cyp.).

2-KecTe

Anbipacnan eciMairin NaCl-HbIH TYp/i KOHIEeHTPANUSIAAFBI 6CY JHHAMHKACHI, CM

Baxplnay HbeIcaHBI, 0,01 %-Tix Ty3 0,1 %-Tix TY3 1 %-T1ix Ty3
P/c| Ommenren TIACT. Cy epiTinici epiTinmici epitingici
Ne YaKBITBI Ockinin |TambipeiHbiH| OckiniH  |TamblpbiHbiH|  OckiHiH | TamblpbiHBIH|  OckiHiH | TaMBIpBIHBIH
Y3BIHABIFEI | Y3bIHABIFBL ¥3bIHJABIFBL Y3bIHJBIFBI Y3bIHJABIFBL Y3bIHJABIFBL Y3bIH/JBIFBI Y3bIHJABIFBL
1 106.03.2018 x. 0,9 0,5 1,5 0,8 1,3 0,7 — —
2 (13.03.2018 x. 1,5 0,9 1,8 1 1,6 1 — -
3-kecTe
MambipaTkel ocivairinin NaCl-HbIH TYpJi KOHIEHTPAUHUAIAFbI 6CY THHAMUKACHI, CM
bakpinay HeicaHbl, 0,01 %-tik NaCl 0,1 %-1ix NaCl 1 %-tix NaCl
P/c | Omnmenren JIACT. Cy epitinaici epirtinaici epitinmici
Ne YaKBITBI OckinniH |Tambipbibie| OckinHid |TameipbiablH| Ockinniy | TaMmbIpbiHbIH| OCKiHHIH | TaMBIPBIHBIH
¥3I>IHI[I>IFLI ¥3LIH,HLIFI>I ¥3LIH,HLIFI>I ¥3I>IHI[I>IFLI ¥3LIH,HLIFI>I ¥3LIH,HLIFI>I ¥3I>IHI[I>IFLI ¥3LIH,HLIFI>I
1 106.03.2018 x. 0,8 0,5 1,3 0,8 0,7 0,4 — -
13.03.2018 x. 1,3 0,9 1,5 1 1,1 0,7 — -
4-xecTe

Kepmek cadbin ecimairinin NaCl-HiH Typai KOHIeHTpanusChbIHIA 6CY JTHHAMHKACHI, CM

bakpinay HeicaHsl, 0,01 %-Tik Ty3 0,1 %-Tik TY3 1 %-T1ik Ty3
P/c | ©Ommenren JUCT. CY epiTingici epiTingici epiTinzici
Ne YaKbIThI OckinniH |Tambipbibie| OckinHid |TameipbiablH| Ockinniy | TaMmbIpbiHbIH| OCKiHHIH | TaMBIPBIHBIH
Y3BIHABIFEI | Y3bIHABIFBL Y3bIHJABIFBL Y3bIH/JBIFBI ¥3bIHJABIFBL ¥3bIHABIFBL Y3bIHJBIFBI ¥3bIHJABIFBL
1 106.03.2018 x. 1,6 0,4 2 0,5 1,62 0,4 — —
2 113.03.2018 x. 2,7 0,8 3,1 1 2,6 0,7 — —
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anodmTTi ecimaiktepain gamybiHa (NaCl) TyagapabiH, ...

E

B
3-cypet. Kepmek caObIH ociMAiriHiH ocKiHAepi

[lentecin eciMIIKTEp/iH ©CY BIpFarblHa OakbUlay HETi3iHIE YII ©CIMAIK TYpiHIH OCKiHIepi MeH
TaMBIPJIAPBIHBIH Y3bIHJIBIKTAPbIHA OJIIICY YKYMBICTAPhI KYPri3iyi. Ansipactad eciMIiriaiy 20 TYKbIMbIHAH
ecin mbIkkad eckinnepnin eHimaimri 0,01 %-tik; NaCl epitinmiciHne — ©CKiHHIH Y3BIHABIFH 1,8 cM, ai
TaMbIpbl 1 CM KYpaJibl, OChI KOPCETKIMITEP OaKblUIay HYCKACBIH/A aHAFYPIIBIM TOMEH OOJIIbI, COMKECIHIIE SHi
1,5; 0,9cm ten Oonapl. bakpinay HbicaHbIMEH casbICTBIpFaHAa mambipaTtkel ecimuairinig  NaCl
epITIHAICIHACTT KOPCETKIIITEpl >KOFapbl HOTIKEHI KOPCETTi: Y3bIHABIFBI 1,5 cM; TaMbIpel 1 cMm Ooiabl,
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yw3eiaeFel 1,3, Kepmek cabbia eciMairi 1 %-Tik epiTiHIIHIH oCepiHAe MYJIEM OCKiH OepMenli, KOFaphl
notmke 0,01 %-tik NaCl eckin y3biHABIFB 3,1 cM, Tambipbl 1 cM; 0,1 %-Tik epitiHAine colikecinme 2,06;
0,7 cM Kypasl.

[enTecin eciMAiKTEpaiH ©Cy BIpFarblHA OakbLIay KYprizy OapbIChIHIA KEPMEK CaOBIHHBIH TYKBIMBI,
afplpacliaH MEH IIalIbIpaTKbIFa KaparaHIa, TY3/bIH >KOFapFbl KOHLEHTPAILMACHIHAA >KAaKChl OHTIIITIK
KAaCHETKE Ue eKeHiH KOPCETTi.

3eprrey HoTHXKeci OolibiHIa TypKicTaH aiMarbiHaa Ke3aeceTid ranodurti ecimaiktepaiy 0,01 %-mpik
TY3 KOHLIEHTpaUMsACHIHAA, a3 Meepae 0osca aa, eHiM OepeTiHAiriH kepcerce, ai sxorapsl (1 %-npik NaCl)
KOHIICHTPAIMSIChIH/IA TYKBIM MYJIJIeM OHOCTeH/IIriH Oaiikayra 60 bl.
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Bausinue pa3iunuHbIX KOHHeHTpanui coJsei (NaCl)
HA pa3BUTHE raJo(UTHBIX PACTEHUIT

B Hacrosmmii MOMEHT rio0anpHas CKOPOCTh IOTEIUIEHUs CTPEMHUTENBHO yBelInuuBaeTcs. l3meHeHue
KJIMMaTa MPUBOAUT K MHOTOYMCIEHHBIM H3MEHEHHSM pACTHTEIBHOW CHUCTEMBI, YXYIIICHUIO YPOBHS
9KOJOTUUECKON afanTally, CHIKEHHIO THHAMHUKH POCTa, U3MEHEHHUIO apeanos pacrnpoctpaneHus. [lostomy
COXPaHCHHE PACTUTENILHBIX PECYPCOB U MX 3(PEKTHBHOE MCIIOJIB30BaHUE SBIAIOTCS BaXKHEHIIMMH IS
Hamel IUIaHeThl BOIPOCaMH MEXTOCYAapCTBEHHOTO YPOBHA. B craThe ommcans! ranoduTHEIE pacTeHus, 00-
HapyxeHHele B Typkecrane: rapmana (Peganum harmala), taxopuit (Cichorium), xepmex (Limonium
otolepis). B ncciaenoBaHUSIX IPHMEHSIACh PA3INIHAasl KOHIEHTPAIMS COJIEHOCTH ISl ONIPEACNICHUS CTCIICHN
ajanTaliyd PacTeHHH K COCTaBy ITOYBHI ATOro pernoHa. Ha ocHoBaHmM 1a00OpaTOpHBIX HAONMIONCHUH 3a
PHUTMOM MPOU3PACTAHUS TPABTHUCTBIX PACTEHH ObLIM MPOBEACHBI U3MEPEHHS IPOPOCTKOB U JANUHBI KOpPHEH
Tpex BUAOB pacTeHHH. Bo Bpems HaOIroneHUH 3a PUTMOM NPOU3PACTAHUS TPABIHUCTHIX PACTCHUH OBLIO
BBISIBJICHO, YTO CeMEHa KepMmeka (Limonium otolepis) MMEIOT XOpPOILIYIO KOPPENSAIMIO B BBICOKHX KOH-
LEHTpaLUsIX coyiei, ueM rapmansl (Peganum harmala) v mmukopus (Cichorium). Pe3ynbTaTbl nccie10BaHuM
TIOKa3aJlk, 4TO pacTeHus-ranodursl TypkectaHCKoro perroHa npu koHuneHrpamuu coieit 0,01 % obmagaror
HEKOTOPOH IPOIYKTHBHOCTBIO, a IpH Ooinee BbIcokod koHmeHTpanuu (1 % NaCl) cemena He mpopacTann
BoOOIE.

Kniouesvie crosa: kiammar, SKoNorus, GuopasHoodpasue, ranodur, KOHIEHTPAIHS, OTPOCTOK, apea, pPacTBOp
COJIH, CEMEHA.
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FanocuTTi ecimaiktepaiH aamybiHa (NaCl) TysgapabiH ...

E.K. Ibragimova, K.T. Abdraimova

Influence of various salt concentrations (NaCl)
on the development of halophyte plants

Current global warming rates are increasing rapidly. Climate change leads to numerous changes in the plant
system, deterioration of the level of ecological adaptation, reduction in the dynamics of growth, change in the
areas of distribution. Therefore, the conservation of plant resources and their effective use is the most im-
portant issue for our planet at the interstate level. The article describes halophytic plants found in Turkestan:
Garmala (Peganum harmala), Chicory (Cichorium), Kermek (Limonium otolepis). The studies used a differ-
ent concentration of salinity to determine the degree of adaptation of plants to the soil composition of this re-
gion. On the basis of laboratory observations on the rhythm of growth of herbaceous plants, the growth and
growth of the roots of three plant species was performed. During laboratory observations, Kermeck seeds
(Limonium otolepis) were shown to have a good correlation in high salt concentrations than Garmala
(Peganum harmala), Chicory (Cichorium). The research results showed that halofity plants of the Turkestan
region have more or less productivity at a concentration of 0.01 % of salts, and at a higher concentration
(1 % NacCl), the seeds did not germinate at all.

Keywords: climate, ecology, biodiversity, halophyte, concentration, growth, habitat, salt solution, seeds.
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Accumulation of heavy metals in rats’ body under chronic combined
intoxication with zinc, copper and arsenic salts

The article indicates the results of a research made on the accumulation of heavy metals in some internal or-
gans of rats under chronic combined poisoning with heavy metals salts (zinc, copper and arsenic). The exper-
iments were carried out on 40 white outbred pubescent rats. They were divided into four groups. Heavy met-
als that can accumulate in the body of animals and humans, can lead to the internal organs dysfunction and
organ systems disruption. Some heavy metals are able to selectively accumulate in a living organism. There-
fore, the study was conducted of certain organs on the degree of accumulation of heavy metals. Salt solutions
such as copper sulphate, zinc sulphate and sodium arsenite, which were injected intragastrically for three
months on a daily basis, were used as toxicants. Sampling of organs was carried out after three months count-
ing from the beginning of the experiment. The content of zinc, copper and arsenic was found in the brain, liv-
er and kidney of a rat. The results of our studies showed that accumulation of heavy metals occurs to a greater
extent in the liver of rats, and the group of copper and arsenic combined action showed the greatest toxicity in
the degree of accumulation.

Keywords: heavy metals, zinc, copper, arsenic, toxicity, accumulation, diseases, liver, kidneys, brain.

Introduction

Over the past decades, industrial production has increased, and the level of environmental pollution by
various toxicants, including heavy metals, has increased as well [1]. Heavy metals are released into the envi-
ronment as a result of the industrial and agricultural activities, vehicles and boilers. The main sources of
heavy metals emissions are enterprises of nonferrous and ferrous metallurgy, mining complexes, and extrac-
tion of solid and liquid fuels [2]. Heavy metals make up a significant part of pollutant emissions, and their
toxicity is a significant environmental problem [3]. Currently, the problem of pollution of the environment
with heavy metals is relevant both worldwide and in Kazakhstan. In many regions of the country, the content
of toxic substances in soils exceeds permissible levels, especially in the areas with developed mining and
processing industries. For example, in Akmola region, there are mining deposits in which gold, uranium, ti-
tanium, iron, manganese, and molybdenum are mined. And the soils are contaminated with lead, copper,
cadmium, zinc, arsenic, etc. [4].

It is known that metal elements whose density in comparison with water is higher are referred to heavy
metals [5]. Many scientists attribute to heavy metals such elements whose atomic mass is above 50 atomic
units, for example, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Mo, Cd, Sn, Hg, Pb, Bi, etc. [6]. Due to its high toxicity,
arsenic is also classified as a heavy metal. It was reported that some metals, for example, cobalt, copper,
chromium, zinc, copper, iron, magnesium, nickel and selenium are part of animal organisms and necessary
for various biochemical and physiological functions. Lack of these elements can lead to various diseases de-
velopment [7]. However, if ingested excessively, heavy metals can cause acute poisoning, as well as chronic
use of toxic doses can cause chronic poisoning, and even death. Contacting the environment, heavy metals
are able to accumulate in the soil, and then, along the food chain, reach plants and animals [8]. Accumulating
in the soil, heavy metals can lead to deterioration in their quality, a decrease in the yield of crops cultivated
on this soil, and a poor quality of agricultural products. This, in turn, creates a greater threat to human health,
animals and the ecosystem as a whole [9].

Despite the biological role of heavy metals, they all have a toxic effect on living organisms, since they
can interfere with metabolic processes, cause mutagenic processes, and also affect reproduction, which can
lead to carcinoma and, ultimately, death. It has been reported that heavy metals usually exhibit chronic tox-
icity [10]. It is known that during intoxication various functional disorders arise, to which the immune sys-
tem, the endocrine and central nervous systems react, and the metabolism is disturbed [11].
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It was reported that with daily intake of zinc into rats’ body, heavy metals are able to accumulate in it
and cause morphofunctional changes in the animal organs with a chronic course. It was noted that the mu-
cous membrane of the animals stomach treated with zinc oxide was altered by the type of catarrhal — hem-
orrhagic inflammation with micro ulcers. There is an increase of Peyer's glands in the small intestine; a
large-drop fatty degeneration and granular fatty degeneration of hepatocytes in the liver; a circulatory disor-
der, granular dystrophy of the epithelium of convoluted tubules in the kidneys; catarrhal endometritis and
endometrial epithelium hyperplasia in the uterus, proliferation of connective tissue in the ovaries; the pro-
cesses of focal carination in the lungs [12].

Once in the body, heavy metals salts decompose into ions, resulting in the formation of insoluble hy-
droxides and phosphates, which are absorbed in the gastrointestinal tract. Free ions can quickly be removed
from the blood and accumulate in the skeleton [13].

In animals, heavy metals and arsenic can be found in high concentrations and accumulate in the kidneys
and liver. It is known that when entering the body, toxicants are able to change their shape and form poorly
soluble compounds. Compounds of the same metal can exhibit different toxic effects [14].

There is the experimental and epidemiological evidence that the combined effect of heavy metals may
differ significantly from the effects caused by the action of only a single metal. It is explained by the fact that
when interacting with other toxic substances of the environment, the compounds which are formed cause
higher toxicity [15-17].

It is known that heavy metals in tissues are usually deposited in the form of complex compounds with
proteins and amino acids. However, their distribution in the internal organs is not the same. Sometimes it is
selective. Summing up the facts mentioned above, it can be seen that it is necessary to study the accumula-
tion of toxic metals in the body, the definition of a target organ. Therefore, the purpose of the study was to
determine the concentration of heavy metals such as zinc, copper and arsenic in some internal organs of rats.

Materials and research methods

Experimental work was carried out on 40 white outbred pubescent rats. Laboratory rats were divided in-
to four groups. The first group (n = 10) is a group of control animals. They were kept on a standard water
and food ration. The second, third and fourth groups of animals were injected intragastrically for three
months on a daily basis with solutions of heavy metal salts. The second group (n = 10) consisted of animals
that were injected with a solution of zinc and copper salts, in doses of zinc sulfate of 17.5 mg/unit and copper
sulphate II 13.0 mg/unit. The third group (n = 10) consisted of animals poisoned with salts of copper and
arsenic, the dose of copper sulfate II was 13.0 mg/unit, sodium arsenite 1.0 mg/unit. A solution of zinc and
arsenic salts was injected to the fourth group (» = 10) of the animals, a dose of zinc sulfate 17.5 mg/unit, so-
dium arsenite 1.0 mg/unit. During the experiment, animals were kept in conditions that meet the standards,
according to the guidelines of The Guide for Care and Use of Laboratory Animals [18]. Feeding, care and
removal of rats from the experiment were carried out in accordance with «STRK 1613-2006 Proper laborato-
ry practice. The main provisions», as well as taking into account the Helsinki Declaration of the World Med-
ical Association and the European Charter on the Humane Treatment of Laboratory Animals.

The arsenic content in samples of the liver, kidney, and rat brain was determined by electro-thermal at-
omization (ETA) on an MGA-915MD atomic absorption spectrophotometer. The content of zinc and copper
was determined using the analytical STA voltamperometric complex.

Statistical processing of the data was performed on a personal computer, using the program Statistica 6,
Excel. There were determined the arithmetic means (M), the standard error of the arithmetic mean (m). The
assessment of the difference significance in arithmetic means was carried out using Student’s criteria (¢) and
significance level (p). Differences were considered statistically significant at p < 0.05.

Results and discussion

In the course of the research, it was found that during chronic combined intoxication of rats with heavy
metal salts, distribution and accumulation of heavy metals occurred in all the organs studied by us. However,
the content of heavy metals in the organs of rats was not evenly distributed (see Table).
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Table
The content of heavy metals in the rats organs
Indicators 1* group 2" group 3" group 4™ group
Zinc 10+£0.18 31+0.61%* 4+0.24* 17+0.53*
Brain Copper 2.8+0.07 10+0.58* 30+0.66* 0.59+0.008*
Arsenic 0.08+0.002 0.085+0.002* 1.39+0.006* 0.64+0.006*
Zinc 14+0.58 83+0.53* 17+£0.41* 33+0.41%*
Liver Copper 2.06+0.01 14+0.65* 55+0.75* 2.1+0.06*
Arsenic 0.036+0.002 0.21+0.01* 4.51+0.001* 1.9+0.05*
Zinc 18+0.72 37+0.82* 21+0.58* 25+0.72*
Kidney |Copper 10+0.37 23+0.72* 49+1.52* 6+0.38%*
Arsenic 0.51+0.01 0.18+0.01* 6.99+0.06* 4.62+0.04*

Note. * — the differences are significant compared to the control group, with p < 0.05.

In the studied samples, the zinc content was 3 times higher in the second group than the control group,
and 2 times higher than in the fourth group. The third group showed significantly lower results than the con-
trol values. As it is shown in Figure 1, the copper content was 3 times higher in the second group and
10 times higher in the third group. In the fourth group, the amount did not exceed the control data.
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Figure 1. Dynamics of accumulation of heavy metals in the rat brain

Our results showed that the arsenic content was significantly higher than in the third and fourth groups,
16 times and 7 times higher respectively. In the second group, the zinc content was 1.4 times higher than in
the fourth group, also in the second group the copper content was 5 times higher than the zinc content,
7 times higher in the third group. Probably, the accumulation of zinc was suppressed by the presence of cop-
per. The arsenic content in the third group was also 9 times higher than in the fourth group. This is probably
due to the fact that as a result of the combination of copper with arsenic, the accumulative effect is enhanced
for both heavy metals. In the fourth group, the accumulative effect was manifested to a large extent for arse-
nic, in comparison with zinc.

Figure 2 indicates the results of the accumulation of zinc, copper and arsenic in the liver of rats, under
combined chronic salts intoxication of the metals mentioned above. It can be seen from this figure that the
zinc content was significantly higher than the control data, 5 times in the second group, slightly in the third
group and 14 times in the fourth group compared to the data of the control group. The copper content in-
creased in the second group by 6 times, in the third group by 26 times in comparison with the control group;
in the fourth group it did not exceed the indicators of the control data. The arsenic content increased 5 times
in the second group, 124 times in the third group, and 52 times in the fourth group. The data obtained show
that the highest zinc content was observed in the second group, copper in the third group, arsenic — also in
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the third group. This is likely to indicate a high toxicity of metals of the third group, namely combinations of
copper and arsenic.
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Figure 2. Dynamics of accumulation of heavy metals in the liver of rats

Figure 3 shows the results of the accumulation of zinc, copper and arsenic in the kidneys of experi-
mental rats. As can be seen from the figure, the zinc content increased 2 times in the second group, slightly
in the fourth and third groups. The copper content was 2.3 times higher in the second group, 4 times in the
third group and decreased in the fourth group, in comparison with the control group. The arsenic content was
significantly increased 13 times in the third group, 8 times in the fourth group compared with the control da-
ta, was lower than the control group in 2 times in the second group. The results show that the third group
showed the greatest accumulation in the kidneys.
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Figure 3. Dynamics of accumulation of heavy metals in the kidneys of rats

Conclusion

Under chronic combined poisoning, the group of the combined action of copper and arsenic showed the
greatest toxicity according to the accumulation degree. In chronic combined intoxication with copper salts of
arsenic, accumulation in decreasing order was observed in the following sequence: liver, brain, kidneys.
In chronic combined poisoning with zinc and copper salts, accumulation in decreasing order was observed in
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the sequence: liver, brain, kidneys. In chronic combined intoxication with zinc and arsenic salts, accumula-
tion in decreasing order was observed in the sequence: liver, kidney, brain. The accumulation of heavy met-
als was observed to a greater extent in the liver of rats. Since the accumulation of heavy metals was mostly
observed in the liver, this is probably due to the high sensitivity of the liver to the effects of toxicants. When
heavy metals enter the body through the gastrointestinal tract, they enter the liver through the portal vein, so
the liver is the first barrier to toxicants. Also, heavy metals are metabolized in the liver, during which the
organ itself is damaged. Heavy metal ions from the blood penetrate into hepatocytes, while some are cap-
tured by liver macrophages, the rest is excreted into the intestine, where they are reabsorbed and during the
hepatic recirculation, and re-entry into the liver. Since the kidneys were damaged by heavy metals during
intoxication, and this could lead to the accumulation of urea and ammonia in the blood, it is likely that these
substances acting on the liver cause damage to the liver. Based on the foregoing, heavy metals can accumu-
late in parenchymal organs, in the liver and kidneys according to our study.
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MBIpbII, MBIC 7K9HE KYIIJIA TY31aPbIHbIH ereyKYHpbIKTapAbIH
OpPraHapbIHIAa AYbIP MeTAJAAP/AbIH )KMHAJTYbI KOPCEeTKIIUITEPiHiH
e3repicine KocapJaca co3bLIMAJIbI dcepi

Makanaza ayblp MeTajaAapIblH (MBIPbILI, MbIC JKOHE KYLIAJIA) TY3/apbIMEH Kocapiaca CO3bLIMalbl dcepi
HOTIDKEJIepiHAe Keibip imki Mylenepse ayblp MeTaliapiblH KUHATYy KepceTkimrepi OepinreH. 3eprrey
JKYMBICBI TOPT Tomka OGemiHren 40 ak TeKCi3 JKETUIreH ereyKyMpbIKTapaa Kyprizingi. Ayslp merangap
JKaHyapJiap MEH aJlaM ar3achlH/Ia XUHAIBII, OPTYPJIi MyLIenep MEH Kyilenepin KyMbIChbIH Oy3ajbl. Keiibip
ayblp MeTajjgap Tipi ar3aja Keil Mylienepie TaHJana OTBIPBIN KHHaaabl. OcbhlFaH OalIaHBICTBI aybIp
MeTajap Keioip MyIienep/e KHHAIYBl 3epTTeNai. DKOTOKCHKAHTTapAblH KOJIAHBUIFAH epiTiHiIepi, MbIC
cynb(darhl, MBIPBILI CyJIb(aThl KOHE HATPHI apCEHUTI, JKaHyapiapra ackKa3aH IIIEK KOJIbI apKbUIbl YII ai
GoiipiHIIa eHrizinreH. Mytienepai any IKCIIEpUMEHT OacTalFaHHAH KeMiH yuI ail @TKeH COH JKYpri3ijui.
MBIpBIL, MBIC XOHE KYLIQIAHbIH KUHATY KOPCETKIIITEpi ereyKypbIKrapIbH Oayblp, MU jkoHe Oyiperinie
aHpIKTa/Abl.  Bi3miH 3epTTeyiMi3/iH HOTHKECI KOPCeTKEHICH, ayblp MeTajJapAblH €H KOl >KHHAIYbI
ereyKyHpbIKTapIblH OaybIpbIHIa eKeH/Ir Josenaenai. EH yibl acepi 6ap TOH MBIC )KOHE MBILIbIK Kocapiaca
OpEKET ETKEH TOIl CKEHi aHBIKTAJIIBI.

Kinm ce30ep: aybip MeTanuap, MBIPBILI, MBIC, KYIIINA, YIBUIBIK, )KUHAKTAITY, aypyap, 6ayslp, Oylipex, Mu.

P.M. Tazutnunosa, P.P. beiicenoBa, A.C. Kypman6aeBa, A.l. ['puropnen

AKKYMYJISIIUS TS2KeJIbIX METAJJIOB B OpraHu3Me KpbIC
NPH XPOHUYECKOI COUETAHHOH HHTOKCUKAIIUM COJIAMH IIHHKA, MU H MbIIIbSIKA

B craTbe npuBeieHbI PE3yJIbTAaThl HCCIIEIOBAHMS HAKOILUICHHS TSDKEIIBIX METAJVIOB B HEKOTOPBIX BHYTPEHHUX
OpraHax KpbIC IPH XPOHHYECKOM COYETAHHOM OTPABJICHHH COJISAMH TSDKENBIX METa/UIOB (LMHKA, MEIU H
MBILIbSIKA). DKCIEPUMEHTHI IPOBOAMIUCH Ha 40 Gesbix OECIOpPOABIX MOJOBO3PENbIX KPBICax, KOTOpPbIE ObLIH
pa3lenieHsl Ha YeThIpe TPYMIBL. TsDKeble MeTaJUTbl, CIOCOOHBIC HAKAIJIMBAThCS B OPTaHU3ME XKUBOTHBIX U
YeJI0BeKa, MOT'YT IPUBECTH K HApyIICHHIO ()YHKIMOHUPOBAHUS BHYTPEHHUX OPTaHOB M CHCTEM opraHos. He-
KOTOPBIC TSDKENbIE METaIbl CIIOCOOHBI H30MPaTEeIbHO HAKAIUIMBATELCS BHYTPH JKUBOTO oprann3ma. [lostomy
OBLIO IIPOBEAEHO HCCIEIOBAHIE HEKOTOPHIX OPTaHOB HA CTENEHb HAKOIUICHUS TSDKEIBIX METauioB. B kaue-
CTBE TOKCHKAHTOB HCIIOJIb30BAJIMCh PACTBOPHI TAKHX COJICH, Kak Cysbdar Menu, cynb(ar UHKA U apCeHUT
HATpHsl, KOTOPbIE BBOJMIIN )KUBOTHBIM €XKEJHEBHO BHYTPIKEIYAOYHO B T€UeHHE Tpex MecsueB. OT6op 006-
Pa3LOB OPraHOB MIPOBOJMIICS IO HCTEUEHUH TPEX MECSLEB C Havyana skcriepumenta. CozepikaHue LMHKa, Me-
JM 1 MBIIIBSIKA ONPEJEISUIN B TOJIOBHOM MO3re, IIEYCHHU M MOYKaX KpbIC. Pe3ysbTaThl HAIIMX MCCIEA0BAHUH
TOKAa3aJlM, YTO HAKOIUICHHE TSDKEIBIX METAaUIOB B OOJNBINEH CTEIIeHHM MPOUCXOAUT B MEYECHH KPHIC, a HaH-
OOJIBIITYI0 TOKCHYHOCTD 10 CTEIIEHH HAKOIUICHUS IPOSBIIJIA TPYIIa COYETAaHHOTO ACHCTBHS MEIU M MbIIIbsI-
Ka.

Kniouesvie cnosa: TsKeNble METaJUIbI, IIMHK, MEIb, MBIIIbSIK, TOKCHYHOCTh, aKKYMYJISLHUS, 3a00JICBaHHs, TIc-
YeHb, MOYKH, TOJIOBHOM MO3T.
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Hydro biological indicators of reservoirs
of the Akmola and Karaganda regions for 2017

On the territory of Akmola and Karaganda regions, hydro biological indicators were studied in the lakes
Korgalzhinskoe, Esey, Kokai; in the reservoirs of Samarkand and Kengir; in the rivers Nura, Sherubainura,
Kara Kengir. In 2017, selected phytoplankton species, zooplankton, periphyton, and benthos were studied in
selected surface waters that are experiencing increasing anthropogenic pressure. A list of phytoplankton spe-
cies, zooplankton, periphyton, and benthos has been compiled, the characteristic features of their distribution
are noted. The dominant phyto, zooplankton and periphyton species were also identified. Also indexes of
Sladechek's saprobity were calculated and compared, and a general ecological assessment of reservoirs and
watercourses was given. It was revealed that the studied surface waters of the Akmola and Karaganda regions
belong to the 3rd class of water quality, mesotrophic, B-mesasaprobic in terms of the quality of water. For wa-
ter bodies of the beta-mezasaprobic zone of the Akmola and Karaganda regions, coenotic communities of
aquatic organisms differ in varying species composition, which does not depend on the same landscape and
climatic conditions. The periphyton and benthic community in rivers has a tendency to higher rates of
saprobity compared to other hydrobiont communities: the periphytonsaprobity indices and the Woodwiss in-
dex are higher than the phytoplankton saprobity indices.

Keywords: saprobity, hydrobionts, test objects, indicators, zooplankton, phytoplankton, periphyton,
zoobenthos.

The ecological health of natural waters is determined by many factors, among which an important role
is played by the composition of the aquatic community, which provides up to a certain level the possibility of
a reservoir to self-sustain in it the purity of the aquatic environment. Organisms are interdependent both in
species diversity and in their abundance, therefore, the change of one component of the biocenosis invariably
leads to changes in the other. A change in the trophicity of the reservoir affects the ratio of all species. Since
saprobity can characterize such abilities of hydrobionts as resistance to organic pollution, lack of oxygen, the
presence of hydrogen sulfide compounds, the determination of saprobity indices by indicator species remains
the most informative for assessing the quality of water bodies.

The purpose of this work was: to provide an environmental assessment of a number of reservoirs and
watercourses of the Akmola and Karaganda regions in terms of hydrobionts.

Materials and research methods

Study of phytoplankton and zooplankton samples. Establishment of the species status of organisms was
carried out in the spring, summer and autumn months of 2017.

Water samples for the study of phytoplankton were taken by the Epstein’s project network. The number of
the sieve is No. 77. The preservation of the samples was carried out immediately after sampling by adding to them
40 % formalin. The concentration of the phytoplankton sample was carried out by the sittation method [1].

Periphyton from water bodies was studied by direct research by washing off various substrates from 3—
4 sites of a water body, thickening and further fixation with formalin [1].

Zooplankton samples were taken quantitatively, the Jedi network is total, since most of the lakes under
study are shallow, the depth of which does not exceed 3—4 m. Zooplankton sample was recorded with 40 %
formalin.

The identification of algae and zooplankton was carried out using microscopy using an immersion ob-
jective 90 (2 mm) under magnification of 40 and 100 times on an Olympus CX-31 microscope according to
determinants of zooplankton [1]. Pictures of organisms were taken using the program L-micro.

Benthos samples were taken from several parts of the river or lake depending on the abundance of or-
ganisms. Animals were collected by a bottom grab at a depth of 1 meter and from the coast. Then washed
soft soils (silt, sand, detritus) and water plants. Next, the animals were picked out of the bottom grab with
tweezers and placed with a pair of tweezers in a jar with a retainer. A 4 % formalin solution was used as a
fixing fluid. Identification of species was carried out using a magnifying glass [2].
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The saprobity of reservoirs according to the composition of the species was determined by the method
of Pantle and Bucca in the modification of V. Sladechek [3]. For this, a list of organisms of pollution indica-
tors was used [4]. For indicator species of macrozoobenthos, the Woodwiss index was calculated [1].

The data on the species diversity of hydrobionts in the following reservoirs were analyzed: on the Nura,
Sherubainura, Kara Kengir rivers, Samarkand and Kengir reservoirs, Korgalzhinskoe, Sholak, Yessey,
Kokai, Sultankeldy and Balkash lakes. Phytoplankton algoflora is mainly represented by diatoms, green,
blue-green algae (Table 1). Diatoms prevailed in most water bodies: the Nura River (65 %), Lake Esey
(72 %), Lake Balkash (82 %), the River Kara Kengir (58 %), Lake Korgalzhinskoe (57 %), Lake Kokai
(50 %), Sherubainura River (53 %).

Green algae also made up a large group: the Nura River (30 %), Lake Esey (22 %), Lake Balkash
(16 %), the Kara Kengir River (33 %), Lake Korgalzhinskoye (33 %), the Sherubainura River (45 %).

Blue-green algae were found in relatively large quantities in the rivers Kara Kengir (9 %), Nura (10 %),
in the lakes Korgalzhinskoe (10 %), Esey (6 %).

Table 1
Dominant classes of phytoplankton in water bodies and streams, %
Nura Sherubai- Kara. River Kengir Lake Lake Lake Lake
Algae . . Karagir |Samarkand . | Korgal- .
River |nura River . .| Reservoir . Esey Kokai Balkash
River | Reservoir zhinskoe

Diatoms 65 53 58 + — 57 72 50 82
Greens 30 45 33 — 49 33 22 — 16
Blue-green 10 — 9 — — 10 6 — —

According to the data of the RSE Kazhydromet, in 2017 the rivers and lakes of the Akmola and Kara-
ganda oblasts mainly belong to the 3rd class water quality.

In summer, quantitative indicators of algal flora were determined: total abundance and total biomass,
saprobity of the reservoir (Table 2). Pantle-Buck index of saprobity was calculated by the types of zooplank-
ton, phytoplankton and periphyton.

The water bodies and watercourses had the highest primary productivity: the Sherubainura river (total
number — 0.47 thousand tons/cm?, total biomass — 0.267 mg/dm?), the Nura river (total number —
0.38 thousand cells/cm?, total biomass — 0.278 mg/dm?). Relatively low productivity of phytoplankton dif-
fered water bodies: Lake Balkash (total number — 0.08 thousand c/cm?, total biomass — 0.049 mg/dm?®),
Kengir reservoir (total number 0.19 thousand c/cm? total biomass — 0.148 mg/dm?).

All studied surface waters were assigned to the f-mesosaprobic zone (Table 2). Thus, most rivers and
lakes have a tendency to eutrophic water, and therefore have low self-purification potential. Despite the
overall high productivity of algae in water bodies, the function of saprophytes appears to remain low, since
sewage is discharged in most water bodies.

However, in terms of the total number of algal flora, the trophicity of the surface waters of the selected
territories is mesotrophic, since it is in the range of 3.85-20 million ¢/l [5].

Table 2
Quantitative indicators of phytoplankton in water bodies and streams
Sherubai-| Kara Samar- . Lake
Indicators Nura nura Karagir | kand Kenglr. Korgal- Lake Lake' Lake
River . . . |Reservoir . Yessey | Kokai | Balkash
River River |Reservoir zhinsky
The total number ofal- 1y s | 647 | 542 | 379 | 12.19 | 1065 | 1246 | 923 | 408
gal flora (thous. cl/cm?)
Total biomass mg/dm? 2.28 1.26 1.101 2.244 3.1 2.93 3.21 2.66 2.04
Saprobity Index 1.82 1.89 1.81 1.74 1.70 1.80 1.85 1.67 1.71

Periphyton was studied in spring, summer and autumn. In the studied conditions of the Nura River,
periphyton diatoms dominated such as: Cymatopleura, Nitzschia, Rhoicosphenia, Synedra. Among green
algae dominated: Cosmarium, Pediastrum, Rhizoclonium, among blue-green ones: Gloeocapsa,
Gomphosphaeria, Oscillatoria (Table 3).
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Periphyton types of water bodies and streams

Table 3

Algae

Sherubainura

River

Sherubainura

River
Reservoir

Korgalzhin-
skoe lake

ol Yessey lake

Sultankeldy
lake

| Kokai lake

1

| River Nura

~

W

~

Diatoms

Cymatopleura ((Brébisson) W.Smith

+

Nitzschia (sp.)

Rhoicosphenia (sp.)

Synedra (sp.)

++H|+ ]+

Cyclotellameneghiniana (Kiitzing)

Meloziravarians (C.Agardh)

+

Stephanodiscushantzschii(in Cleve &Grunow)

Cymbellalanceolata(C.Agardh)

Nitzschiavermicularis (Kiitzing) Hantzsch in Rabenhorst

Stephanodiscusastraea(Kiitzing) Grunow

Amphora ovalis (Amphora ovalis (Kiitzing))

Gyrosigmaacuminatum(Kiitzing) Rabenhorst)

Naviculagracilis (Ehrenberg)

Nitzschiaacicularis (Kiitzing) W.Smith

|||+

Caloneis(sp.)

Gomphonema(Bacillariophyta)

Navicula(Bacillariophyta)

Cymatopleurasolea(Brébisson&Godey)

Diatomavulgaris (Bory)

Rhopalodiagibba(Ehrenberg)

[+ ]+

Gomphonemaangustatum (Kiitzing) Rabenhorst

Naviculacuspidata (Kutzing)

Staurastrumcommutatum (Kiitzing) G.L. Rabenhorst

Cymbella(C. Agardh)

Navicula (Bacillariophyta),

Rhopalodiagibba(Ehrenberg) Otto Miiller

|+

Diatomaelongatum(Lyngbye) Elmore

Naviculaviridula (Grun.)

Stauroneisphoenicenteron(Nitzsch)

Epithemiasorex (Kiitzing)

Rhoicospheniacurvata(Kiitzing) Grunow

Green alga

[¢]

Cosmarium (sp.)

Pediastrum (Meyen)

Rhizoclonium (Rhizoclonium)

Closterium (Closterium)

Scenedesmus (sp.)

Blue-green algae

Gloeocapsa (sp.)

+

Gomphosphaeria(Kiitzing)

+

Oscillatoria (sp.)

+

Gloeocapsasanguinea(C.Agardh) Kiitzing

Gomphosphaeriapusilla(Van Goor) Komarek

Oscillatorialimnetica(N.L. Gardner) Anagnostidis

Oscillatoriasubtilissima (Kiitzing ex Forti)

|+ + ]+

Microcystis (Kutz) Elenk. emend

Euglenicalgae

Euglenaspirogyra (Ehrenberg) |
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Among the diatoms of periphyton, the Sherubainura River was dominated by such species as:
Cyclotella meneghiniana, Gyrosigma acuminatum, Melozira varians and Stephanodiscus hantzschii. Of the
representatives of green algae, the most common were the genera: Closterium and Scenedesmus.

In spring Samarkand reservoir was dominated by diatoms, represented by the following species of
Cymbella lanceolata, Melozira varians, Nitzschia vermicularis, Stephanodiscus astraea. The following spe-
cies were predominant in the diatoms; Amphora ovalis, Cymbella lanceolata, Gyrosigma acuminatum,
Navicula gracilis, Nitzschia acicularis, from green: Pediastrum and Scenedesmus, among the blue-green
algae dominated: Gloeocapsa sanguinea, Gomphosphaeria pusilla, Oscillatoria limnetica and Oscillatoria
subtilissima Oscillatoria subtilissima, among the euglenes — Euglena spirogyra.

In the spring Korgalzhinskylake, algocenosis of fouling wore a diatom character and was represented by
such genera as: Caloneis, Gomphonema, Navicula, Nitzschia. In summer fouling dominated by diatoms:
Cymatopleura solea, Diatoma vulgaris, Rhopalodia gibba; among green: Closterium, Cosmarium,
Pediastrum, Scenedesmus,; among blue-greens: Gloeocapsa, Gomphosphaeria and Microcystis.

In the periphyton of Esei Lake, diatoms of the following species dominated in spring: Gomphonema
angustatum, Navicula cuspidata, Staurastrum commutatum, Cymatopleura. Green algae were rare and were
represented by the genera Cosmarium and Scenedesmus. The species composition of the autumn periphyton
was rich in diatoms and was represented by such genera as: Cymatopleura, Cymbella, Navicula, Rhopalodia.

In the spring, among the periphyton diatoms, Lake Sultankelda dominated: Diatoma elongatum,
Navicula viridula, Stauroneis phoenicenteron. Green algae were absent. Of the blue-green algae, the genus
Oscillatoria was of various species.

In May-June, Lake Coca was poor and was mainly represented by diatoms of such genera as: Cymbella
lanceolata, Epithemia sorex, Rhoicosphenia curvata and Rhopalodia gibba. Green algae in the studied res-
ervoir were very rare, blue-green algae were absent.

The index of saprobity of reservoirs by types of periphyton varied from 1.67 to 1.89. All of these spe-
cies belonged to indicators of B-mezosaprobic zone contamination. Water quality is assessed by class 3
«moderately polluted» waters.

Zooplankton was studied in water samples from these lakes and rivers. On average, 3—4 samples of zo-
oplankton dominated in each sample. The saprobity index for the studied species of zooplankton in water
bodies and rivers was varied from 1.66 to 1.87, which is also located in the 3rd class interval «moderately
polluted waters» (Table 4).

Table 4
Dominant classes of zooplankton in ponds and streams
Nura |Sherubai-| Samar- Kengir Lake Kor-| -y o Lake Lake
Zooplankton . nura . kand . | galzhin- .
River . Karagir ._|Reservoir Esey Kokai | Balkash
River Reservoir skoe

Crustaceans, % 44 38 37 12 25 22.07 54 41 7
Rotifers, % 5 28 38 1 6 0.03 3 1 0.3
Copepods, % 51 34 25 87 69 77 43 58 92.7
Total number of thou-| 3 3515 g 2.81 4.61 4.89 3.02 438 4.53 5.17
sands of copies/m*
Biomass, mg/m? 4237 | 15.14 29.78 45.79 50.29 44.1 50.75 61.69 85.06
Saprobity index 1.83 1.85 1.87 1.66 1.73 1.72 1.67 1.66 1.75

The number of branching crustaceans in the Nura River was 44 %, in the Sherubainura River — 38 %,
in the Kara Kengir River — 37 %, Samarkand Reservoir — 12 %, Kengir Reservoir — 25 %; and in the
lakes: Korgalzhinskoe — 22.07 %, Yessey — 54 %, Kokai — 41 %, Balkash — 7 %.

The content of rotifers was in the rivers: Nura — 5 %, Sherubainura — 28 %, Kara Kengir — 38 %,
and reservoirs: Samarkand — 1 % and Kengir — 6 % and in lakes: Korgalzhinskoye — 0.03 %, Yessey —
3 %, Kokay — 1 %, and Balkash — 0.3 %.

By the number of species, copepods prevailed in Lake Balkash — 92.7 %, then Samarkand reservoir —
87 %, Lake Korgalzhinskoe — 77 %, Kengir reservoir — 69 %, and in Kokai rivers — 58 %, Nura — 51 %,
Yessey — 43 %, Sherubainura — 34 % and Kara Kengire — 25 %.
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In terms of abundance and biomass, zooplankton prevailed in Lake Balkash (total number — 5.17 thou-
sand specimens/m?, total biomass — 85.06 mg/m®) and Kengir reservoir (total number — 4.89 thousand
specimens/m?, total biomass — 50.29 mg/m?).

Relatively low productivity of zooplankton was distinguished by water bodies: the Sherubainura River
(total number — 2.08 thousand ind./m?, total biomass — 15.14 mg/m?®) and the Kara Kengir River (total
number — 2.81 thousand specimen/m?, total biomass — 29.78 mg/m?®).

The species composition of the zoobenthos of the river Nury consisted of: from crustaceans —
Gammarus pulex, from mollusks: Planorbis, complanata, Pl.contortus, Plplanorbis, Sphaerium corneum,
Valvata piscinalis, Lymnaea auricularia, Lymnaea ovata, Pisidium casertanum, Pisidium obtusale,
Sphaerium corneum, Sphaerium solidum and insect larvae: Chaoborus sp., Hydroporus sp., Rhantus sp.

The following representatives were present in the zoobenthos samples in the Samarkand reservoir: crus-
taceans — Gammarus pulex, caddis-Stenophylax stellatus and mollusks: Lymnaea ovata, Pisidium obtusale,
Sphaerium corneum, Sphaerium solidum and Unio pictorum (Table 5).

In Lake Sholak, the zoobenthos is represented by mollusks, crustaceans and insect larvae. Among mol-
lusks: Anodonta cygnea, Pisidium pusillum, Planorbis planorbis and Planorbis spirorbis, from crusta-
ceans — Gammarus pulex, among the insect larvae the order Diptera (Endochironomus tendens, Tipula sp.)
Trichoptera (Hydropsyche sp., Mollana sp., Glyphotaelius punctatineatus). During the autumn period,
zoobenthos was represented only by mollusks (Bivalvia and Gastropoda): Hippeutis (Planorbis)
complanata, Margaritanamargaritifera, Pisidium casertanum, Sphaerium corneum, Lymnae aauricularia
and Lymnaea stagnalis.

In the zoobenthos of Lake Esey, various species of mollusks Planorbis vortex, P. spirorbis,
P. complanata, P. Planorbis, Lymnaea auricularia, L. ovata, L. stagnalis, L. truncatula.

The zoobenthos of Lake Kokai was represented by gastropods: Lymnae aauricularia, L.pereger,
L. stagnalis, L. ovata, Planorbiscomplanata, P.vortex.

All these indicator species of saprobity were within the B-mesosaprobic zone. The biotic index for
Woodiwess was —5. Water quality corresponded to class 3 of «moderately polluted» waters.

Table 5
Types of zoo benthos ponds and streams
Water
Zo00 benthos Nura River reservoir Lake Sholak | Lake Esey | Kokai Lake
Samarkand
1 2 3 4 5 6
Crustaceans
Gammaruspulex (Linnaeus) | + | + | +
Shellfish

Planorbiscomplanata (Draparnaud) + + + +
Pl contortus (Rudolphi) +
Pl.planorbis (Muller) + + +
Sphaeriumcorneum (Linnaeus) + +
Valvatapiscinalis (Miiller) +
Lymnaeaauricularia (Linnaeus) + + + +
Lymnaeaovata (Draparnau) + + + +
L. pereger +
Pisidiumcasertanum (Poli) + +
Pisidiumobtusale (Lamarck) + +
Sphaeriumsolidum (Normand) + +
Uniopictorum (Linnaeus) +
Anodontacygnea (Linnaeus) +
Pisidiumpusillum(Jennyns) +
Planorbisspirorbis (Linnaeus) + +
Lymnaeastagnalis (Linnaeus) + + +
Sphaeriumcorneum (Linnaeus) +
Margaritanamargaritifera (Linnaeus) +
Planorbis vortex + +
L. truncatula +
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Continuation of Table 5
1 [ 2 | 3 | 4 | 5 | 6
Insect larvae

Chaoborussp.

Hydroporussp.

Rhantussp.

Corixasp.

Tipulasp. +

Hydropsychesp. +

Mollanasp. +
Insects

Insecta | + | | | |
Leeches

Hirudinea | + | | | |

Caddisflies
Stenophylaxstellatus (Curtis) | | + | | |

++|+ ]+

Research results and discussion

Based on the calculation of saprobity indices for different groups of hydrobionts (Table 6), we can con-
clude that all lakes and streams belong to selected areas in terms of water quality can be attributed to moder-
ately saprobic (B-mesosaprobic), where the mineralization process is relatively active, and water bodies cope
with organic pollution. However, if in the reservoirs and lakes the indices of saprobity are almost the same
for both phytoplankton and zooplankton and periphyton, then in the rivers the periphyton community shows
a higher saprobity than planktonic organisms: Sph = 1.82, Sc = 1.83, Sp = 1.91 (along the Nura River);
Sph =1.89, Sz = 1.85, Sp = 2.02 (along the Sherubainura River). A similar trend is also observed in the Sa-
markand reservoir: Sph = 1.74, Sc = 1.66, Sp = 1.91. This observation suggests that periphyton organisms
are more sensitive for determining saprobity in a pond.

In the rivers of benthic species, on the basis of the biotic Woodiwiss index, a higher saprobity was also
revealed: Ib =5 in the Nura and Kengir rivers, which corresponds to the alpha mesapaprobic zone.

Thus, the saprobity of rivers is more accurately determined by the attached periphyton and benthic indica-
tor species, while plankton is flowing, more provided with oxygen and lives in a less saprobic environment.

As the results of our work show, in each reservoir or watercourse the composition of species varies, de-
spite the fact that the studied lakes and rivers are within the same landscape-climatic zone of the Akmola and
Karaganda regions, and all of them are characterized as f-mesosaprobic. Thus, it is difficult to isolate specif-
ic cenotic communities of hydrobionts.

Table 6

Indicators of hydrobionts of reservoirs and watercourses of Akmola and Karaganda regions

Indicators of hydrobionts
Zoo
The name of the river. _ tPlhytoplankton _ 1Zooplankton Perefiton benthos
: e tota . e tota
reservors number of bTotal Saprobity number of Total Saprobity | Saprobity | Biotic
algal flora 10mas§ Index, algal flora b10mas§ Index, Sz | Index, Sp | index, IB
(thous. cl/cm?) mg/dm S ph (thous. cl/cm?) mg/dm

Nura River 0.38 0.278 1.82 3.33 42.37 1.83 1.91 5
Sherubainura River 0.47 0.267 1.89 2.08 15.14 1.85 2.02 —
Kara Karagir River 0.23 0.101 1.81 2.81 29.78 1.87 - 5
River Samarkand Reservoir 0.31 0.244 1.74 4.61 45.79 1.66 1.91 —
Kengir Reservoir 0.19 0.148 1.70 4.61 45.79 1.66 1.93 —
Lake Korgalzhinskoe 0.25 0.193 1.80 4.89 50.29 1.73 1.77 —
Lake Esey 0.264 0.21 1.85 3.02 44.1 1.72 — —
Lake Kokai 0.232 0.166 1.67 4.38 50.75 1.67 1.66 -
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Conclusions

1. The studied surface waters of the Akmola and Karaganda regions of the Nura River, Sherubainura,
Kara Kengir, Samarkand and Kengir reservoirs, Korgalzhinskoe, Esey, Kokai and Balkash lakes belong to
the 3rd class of water quality, mesotrophic, f-mezasaprobic by water quality.

2. For water bodies of the B-mesasaprobic zone of the Akmola and Karaganda regions, coenotic com-
munities of aquatic organisms differ in varying species composition, independent of the same landscape and
climatic conditions.

3. The periphytonic and benthic community in rivers shows higher indices of saprobity compared with
other aquatic communities.
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H.C. MawmpiToBa, JI.X. AxbaeBa, /I.B. Manamenkos, E.A. Tynerenos

2017 xxpL1FBI AKMOJIA KoHe KaparaHabl 00J1bICTAPbIHBIH
CY HbICAH/IAPBIHBIH THAPOOUOJIOTHSJIBIK KOpCceTKilTepi

Axmona men Kaparanapl obnbictapsl aiimarbinarbl Kopramkbsin, Eceit, Kokait kennepinge, Camapkann
sxoHe Kenrip cy xoimanapeinma, Hypa, Illepy6Gaiinypa, Kapa Kenrip esenaepinzme rumpoOHONOTHSIIBIK
KepceTKilTep 3eprrengi. Ocmeni aHTPONOreHIiK JXKYKTeMeHi eTkepeTiH Oerki cymapma 2017 k. Genroc,
Hepu(GUTOH, 300IUIAHKTOH, (UTOIUIAHKTOHHBIH KOPHEKUNIK JKUBIHTBIKTAphl aHbIKTanasl. [lepuduron,
300IUIAHKTOH, (UTOIIAHKTOHHBIH, COHIAH-aK OCHTOCTBIH TYPJEPiHiH Ti3iMi KYpacThIPBUIFaH, OJIAP/bIH
TapallyBbIHBIH epeKeniri oenrinenred. COHBIMEH Katap (HTO-, 300IUIAaHKTOH MeH HepH(UTOHHBIH 0aChIMIIBI
TYpi aHbIKTajbn Oesinren. Craiedek canpoMABIK HHICKCI CalbICTBIPBUIBII, €CEHTEI i, Cy KoHMalapbl MEH
Cy arbIHIapblHA JKaIbl SKOJOTHSIBIK Oara Oepinmmi. Axmona MeH Kaparanabl OOJBICTApBIHBIH O€TKi
CYyNapbIHBIH 3epTTeylepi Cy CamachlHBIH 3 KJIACBIHA JKaTagbl, MeE30TpO()THL, Cy camackl OOibIHIIA
B-me3ocanpoMabK. AKMoiIa MeH Kaparauibl 00IbICTapBIHBIH 3-Me30carpOMIbIK 30HAHbIH CYJIbl HBICAHAAPHI
YLIIH THAPOOHOTTApPABIH LEHOTHHAJbIK JKUBIHTBIFbI KIMMATTHIK JKOHE JaHWA(THIK Oipied skarjailmapra
GailaHbBICTBl eMeC aybITKbIMAJbl KOPHEHUTIK KYpambIMeH epekuieieHeni. O3eHaepaeri nepuuToH xoHe
OEHTOCTBI KMBIHTBIK I'MAPOOMOHTTAPbIH CAJIBICTBIPFAH/Ia CallPOMIIBIFBI JKOFaphl KapKbIHbIHA OCHiM Kemeni:
nepu(UTOHHBIH COKKBUIBIK HHICKCI jKoHe ByauBHCC HMHICKCI (HUTO- JKOHE 300IUIAHKTOHHBIH COKKBUIBIK
HHJICKCTEepiHe KaparaH/a JKOFaphl.

Kinm ce30ep: TuapoOuoHTTap, CanpoM/IbIK, ChIHAK-HBICAaHap, KOPCETKIIITEp, 300IUIAHKTOH AP, (PUTOIIIAHK-
ToHAap, nepuduToHIap, 3006€HTOC.

H.C. MawmsiToBa, JI.X. Akbaesa, /[.B. Manamenkos, E.A. Tynerenos

I'mapoOuosiornyeckne noka3sarejau BOJ0eMOB
AxkmosmHckoil u1 Kaparanaunckoi odsacreit 3a 2017 roa

Ha Teppuropun Axmonnuckoi n Kaparangunckoit obmactelt ObUIH M3ydeHB! THAPOOUOIOTHYECKUE TIOKa3a-
Tenu B o3epax Kopramxunckoe, Eceil, Kokail, B Bonoxpanunumax Camapkang u Kenrup, B pexkax Hypa,
[lepy6aitnypa, Kapa Kenrup. B BeIOpaHHBIX TOBEPXHOCTHBIX BOJIaX, KOTOPBIC UCIIBITHIBAIOT BO3PACTAIOLIYIO
AQHTPOIIOTCHHYIO HArpy3Ky, B 2017 r. ObUIM M3ydeHBI BUIOBBIE cOOOIIECTBA (PUTOIIAHKTOHA, 300IUIAHKTOHA,
nepudurona, 6eHroca. CocTaBieH nepedeHb BUAOB (DUTOIIAHKTOHA, 300IUIAHKTOHA, MepU(UTOHA, TaKKe
OeHTOCa, OTMEUEHBI XapaKTePHbIE 0COOEHHOCTH HX pacnpeneneHus. Takxke BbIIESIEHb JOMHUHUPYIOIIUE BU-
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Ipl Guro-, 300mnankToHa 1 nepupuTona. Takxke ObUIM BHIYMCICHBI H COIIOCTABJICHBI MHAEKCHI CAIPOOHOCTH
Cranedeka, ¥ JaHa oOlas 3KOJOTHYECKas OLEHKAa BOJOEMOB M BOJOTOKOB. BBIABICHO, YTO H3yYeHHbIE
MIOBEPXHOCTHBIC BOJbI AKMOJIMHCKON M KaparanamHckoil obnacteil oTHOCATCS K 3 KilacCcy KadecTBa BOIBI,
Me30TpOQHBIC, TI0 KA4eCTBY BOJBI [-Me30canpoOHbie. [jisi BOMHBIX 00BEKTOB OeTa-mMe30canpoOHOM 30HBI
Axmonmackol n Kaparanguackoit obnmacTtelt ieHOTHIECKHE co00IecTBa I'HPOONOHTOB OTIIMYAIOTCS BapbH-
PYIOIIMM BHJIOBBIM COCTaBOM, KOTOPBIH HE 3aBUCUT OT OJAMHAKOBBIX JAHAMIAQTHBIX U KIMMATHYECKUX YCIIO-
Buil. [lepudutonHoe u 6EHTOCHOE COOOIIECTBO B peKaX MMEET TCHACHIHUIO K 00jee BEICOKMM MOKa3aTelsiM
carpoOHOCTH 110 CPABHEHUIO C JPYTUMH COOOIIECTBAMHU THIPOOHOHTOB: HHACKCHI CallPOOHOCTH 110 Tepudu-
TOHY M MHZEKC BynuBucca Bbllie, 4eM HHICKCHI CalpOOHOCTH MO (QUTO- U 300IUIAHKTOHY.

Kniouegvie croga: canpoGHOCTD, THAPOOHOHTBI, TECT-00BEKTEI, HHAUKATOPHI, 300IUIAHKTOH, (DUTOIUIAHKTOH,
nepuUTOH, 3000€HTOC.
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Konrap AnaraybIHbIH COJITYCTIK OeTKelliHaeri TaraMIbIK
JKOHE MaiaaJbl OCIMIIKTEPAIH Tapajy epeKumeJikTepi

Maxkanana JKorrap AnataybslHBIH CONTYCTIK OeTKEHiHIEri TaraMABIK KoHE Malmanbl eCiMAIKTEpIiH Tapaiy
epeKIIeNiKTepl KapacTHIPbUIFaH. ABTOpP JKOTAIarbl aHAFYpJIbIM KEH TapaliFaH >KoHEe ©CIMIIK TypliepiHe Oait
TYKbIMAAcTap TOKTaIFaH: Asteraceae, Poaceae, Fabaceae, Brassicaeae, Rosaceae, Caryophyllaceae,
Lamiaceae, Ranunculaceae, Scrophulariaceae, Apiaceae, Boraginaceae, Chenopodiceae, Liliaceae,
Polygonaceae, Berberidaceae, Iridaceae. Typ canbiHa Oaii TyblcTap aHBIKTaJFaH, onap: Astragalus, Carex,
Artemisia. XXoTtagarel MacCUBTEpi aHaFypibIM ipi KejleMmIe Ke3IeCeTiH TaraMIbIK ecCiMIiKTepAiH Oacka ma
naigansl TypJiepiHe Tajjnay KacairaH. A3BIKTHIK ©CIMIIKTepaAiH OackiM OeuiriHn Fabaceae TYKbIMAACHIHBIH
TOMEHJICTiIe TybICTaphl Kypainsl: Medicago, Melilotus, Trifolium, Vicia. A3BIKTBIK ©CIMIIKTEpIH imIiHme
Asteraceae, Apiaceae >xoHe Tarbl 6acKa TYKbIMIacTap KeH TapairaH. JKoTana, jKeMic-KHIEKTI 0CIMAIKTepAeH
6acKa, TaMBIPHI, XKaIBIParsl, cadarbl JKOHE TYKBIMBI JKEyTe XKapaM bl OyTalIbl XKoHe MIONTECIH OCIMIIIK Typiiepi
kesneceni, omap: Polygonum coriarium Grig., Rheum wittrockii Lundstr. JKorrap AnaTtaybiHma Ropiiik
ocimmikrepain 110 Typi ke3mecenmi. XKorta aymarbinma kesgeceTiH Brassicaceae, Rosaceae, Fabaceae,
Lamiaceae TYKpIMIAaCTBIPHIHBIH OapiblK Typi Oanm OepeTin ecimuiktep, omap: Salix kirilowiana Stchegl.,
Malus, Rosa plathiacantha, Hedysarum songoricum Bong., Polygonum, Lathyrus. TexHUKaJIBIK
ecimMaikTep/iH O6ackiM Geiri opraTaysibl aiiMakTapa KeH TapasFaH.

Kinm co30ep: OMONOTHSIBIK alyaHTYPILUIIK, TY>KbIPhIMIaMa, >KOWBLIBIT Oapa >KaTKaH TYP, CHOTOMYIISIIHS,
JKOTa, TaFraMIbIK ecimik, Antail, Conrtycrik Tsub-111anb, Taymsl xxyite, TyKpIMIAC.

Kipicne

Taburu KopIIaraH oprara aJaM3aTThIH dCepi JKbUI caHam KypT ecyne. OchiFaH OailIaHBICTBI QNIEMIIK
KaybIMIACTBIKTap OMOJIOTHSIIBIK alTyaHTYPIIUTIKTI CaKTay IbIH KQKETTLIIT TYBIHAAI OTHIPFAaHBIH alTy/1a.

Kazipri ke3zie OMONOTHSIIBIK allyaHTYPIIUTIK Typajibl KOHBEHIIUS, QJIEMHIH KONTEreH eJJiepiHie, COHbIH
iminge Kasakcranna OMOJIOTHSIIBIK alyaHTYPIUTIKTI cakTay jKeHIHIE 3aHIap KoHE YITTHIK Oaraapiamarnap
JKacaibin, opbiHzanyna [1]. JKep mapbiHga OMONOTHSIIBIK allyaHTYPJIUIIKTI cakTayla 3epTTeyIIiIepaiH
anJplHa KOWFaH FaJlaMJIBIK MAaKcaThl OHBI KAaH-)KaKThl 3epTTEy[i MiHAETTEWal. Ocipece CHpPEK KOHE
JKOMBUIBIT 0apa )KaTKaH OCIMAIKTEpi CaKTaIl Kally KOHE OJIapbl )KaH-KaKThl 3epTTEY 03€KTi Macese OOJIbII
Typ. TypziH OHOJOTHACHIH, MOIMYJSIIMACBIHBIH Ka3ipri >KargalblH 3€pTTey, TIPLIUIIK €Ty epeKIIeNiriH
aHBIKTAY, CUPEK OCIMIIKTEPAiH EHONOMYIISIUSICHIH KOPFay KOJIJapbIH YHBIMIACTHIPY 63€KTi Macesie OOJIbI
Typ. COHIBIKTaH J>KEKeJereH aiiMakTapira KeIeHIl 3epTTey >KYMBICTAPBIH XKYPri3y apKbUIbl, KOpFay
IIapajapbIHbIH OaFBITTAPBIHBIH MOJICIIIH JKacay KaxkeT.

Kazakcrannmarbl eciMaiKTep oJIEMiHIH JKalIbl TYP CaHbIHBIH 84,5 %-bIH menTeciH ecimuikrep, 15,3 %-
bIH OyTamap MeH >kapTbutaii Oytamap, an 1,2 %-biH aramtap Kypaiinsl. Emimisain nanansl aimarbsiHza
ecimaikTepain 2000-Han actam Typi eceni, onapapiH 175-1 cupek keszneceTiH ecimaik typraepi. Lleneiri,
menai aMakrapna ecimuikrepain 2500-2800 typi ecemi, omapapiH ma 210-215-i »sHemeMUKTI ©CIMIIIK
Typiepi. CoHpaii-aK eneMi3JliH Taynbl amkanTapbiHna ecetin ecimaikrepaid 3400-3600 typinin 540-570
TYp1 Jie CHpEeK Ke3JeceTiH eciMaikTep 00ibIn Tadbutazbs! [2]. CHpeKk Ke3leceTiH )KaHe IHAEMHKTI eCIMIIKTep
KEeH TapaliraH aiiMakrapra emiMizmiH OHTycriri skoHe OHTycTik-IbiFRIc Goriri Oonbin TadbuIanel. CoHmai
nainanel eCiMIIKTEp/iH, COHBIH IilIiHAE JJPUTIK OCIMIIKTepAiH KeH TapaifaH aiMmakTapsiHa JKoHFap
AnaTaybIH )KaTKbI3yFa O0J1aibl.

3epmmey maxcamor: Konrap AnatayblHIarbl Naifanel ©CIMIIKTEPAIH TapallyblH, SKOJOTHACHIH KOHE
QITyaHTYPIIUTITIH 3epTTey.

Hezizei bonim

3epmmey a0icmepi: Kanmpl KaOBUIMaAaHFAaH PECYPCTHIK JXOHE T'€OOOHWKAIBIK omic-Tocuiaep [3, 4].
PecypcThIK )KYMBICTAp MapIIPYTTHIK-PEKOTHOCTHKANBIK 3EPTTEYJIEP apKbUIbI )KY3€re achIPhIIJIbL.
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Konrap Anataysl eHIiK OaFbITTa CO3BUIFAH OpTalla TayJsl esike. JKoTa YIITIK JoyipAiH COHBIHIA JKOHE
TOPTTIK JOYIP/iH aFaIKbl KE3CHIEPIHAEC KONTETCH Tay KOTaJapbhIHBIH KYPBUIYbIHAH Taiiaa OonFad. OHipe
KYpAeNi Tay >KOTaJaphl, TayapasblK Ka3aHIIYHKBIp JKOHE amaca Tayiap Kipemi. JKoTaHBIH OHIKTIri
(2000-2500 m) opra Taymap. TayapaiblKk KasaHIIyHKbIpaapAbH Ouiktiri 600-1000 m. XKota — xemOpuii-
CUIIYp, CHIYP-IEBOH IOyipJIepiHIH Tay  KbIHBICTApBIHAH KypburraH. JKep Oezepi KaTmapiel —Tay
JKBIHBICTAPBIHAH JKOHE ITajie030i oHE MeE3030iFa JCHIH KaiFacKaH. YIITIK AQyip MEH TOPTTIK IoYyip
apalbIFBIHAA YCTIPTTI JKoTanap Kanblnrackad [5]. KoTaga TEKTOHMKANBIK KoHE 3K30TCHIIK MPOLECTEPIiH
ocepiHeH TeMeHeriael xep Oenepi naiaa 60nabL:

1) OMiK TaymBl ANBILUTIK, TIK OCTKEH;

2) OWiK TayJbl TETiC-YCTIPTTI TAYJIBI OJIKE;

3) opTa Taybl SpO3HAIIBL;

4) anmaca TayJIel-aIKaIlThl, aTKANTHI-aJlaca TayJiIbl, SPO3HIIE;

5) Tayaiasl SpO3HUSITHL;

6) Tayanabl aKKyMIISTHBTI-3PO3HUSIIBL;

7) TayapalblK aKKyMJISITUBTI, aKKYMJISITHUBTI-3PO3HUSIIBIK, TCKTOHUKAJIBIK OHTIaHap;

8) Tayaael aKKyMIISTHBTI-3PO3HUSIIBI Ka3BIKTap;

9) Tay ereriHaeri akKyMJISITHBTI )Ka3bIKTap.

Konrap AnaraybIHbIH aya paiibl KOHTHUHEHTTI. CyBIK KaHTap albIHBIH Temmnepatypachkl —16...—20 °C, an
KBUTHI TImene Temmeparypa +18...+20 °C temen xepae, an xorapsl 2000 m Omikre —7...—13 °C. Temen
JxKepJe Oip JKbUIABIK JkaybIH-maiibiH Mejrrepi 400-500 mm, an xorafarsl Memepi 1000 Mmm. AMakTarsl
KypFakmbLIblK OHTycTikTeri OpTanblk A3us IIONICHTIHIH oCEepiHEH TayapalblK Ka3aHIIYHKBIPAA KYpFak
KaybIH-TTambiH Mommepi 140 mm. JKoTaHBIH IMIKiI JKOHE CBIPTKBI OCTKEHIHIET1 >KBUIABIK JKayBIH-TIAIIBIH
memmrepi 140—1000 mm. JKaybsIH-AIBIH MOJIIIEpl €H KOI TYCETIH ME3TUI: IIIIe-TaMbI3 aiyiapel, al eH a3
TYCETiH Me3riI — Xkas.

JKoTtaHbIH TOMBIPAK >KaMBUIFBICH ©31HIH allyaHTYpJidiriMeH epekmeneHeni [6]. YKonrap Anaraybl —
JKOFaphl CaThIOaFrbl TMaWIansl ©CIMIIKTEPIiH adyaHTYPJUITIMEH epeKIIeICHETIH Tayisl aiMak. JKourap
AnaTaybIHBIH OCIMIIKTEp XaMBUIFBICHI 0acka Taylbl aiMakTapMeH cajiblcThipraHaa (Anraid, ConTycTik
Taub-llanp) GropachiHbIH OalIBIFEIMEH KOHE TYPJIEp CAHBIHBIH KONTITiIMEH epeKIIeNIeHe .

H.W. Py6uostsiH [7] nepexrepi Oofibinia, XXourap Anaraysinga 112 tykeiMaac, 622 TybICKa KapacThl
JKOFaphI caThImarel eciMaikTepain 2168 Typi ke3meceni (Cyp. Kapa).
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TykbiMzac TysliC Typ

Cypert. Xorrap AnatayslHIaFsl ©CIMAIK TYPJICPiHIH CHCTEMaTHKAJIBIK TONITapFa OemiHyi

’Konrap AnaraybIHbIH ©CIMAIKTEp KaMBUIFBICH TYP Kypambl xarbiHaH Anrtail, Contyctik Tsab-Ilanb
skoHe Monrosus QiopacsiHa ykcac. JKoTama Ke3aeceTiH oCIMIIKTEpaiH 0ackiM 06JIiri )KoHe OHJa TapajiFraH
tykpiMaactap Antaid, Conrycrik Tsmp-Illane Taynel xyiecinge ae kesmeceni. Muicansl: Brassicaceae,
Rosaceae, Ranunculaceae, Caryophyllaceae, Cyperaceae, Lamiaceae xoue T.0. TYKbIMaactap [7].

JKortaga kesmeceTiH eH ipi TykKeIMmacTap: Asteraceae, Poaceae, Fabaceae, Brassicaeae, Rosaceae,
Caryophyllaceae, Lamiaceae, Ranunculaceae, Scrophulariaceae, Cyperaceae, Apiaceae, Boraginaceae,
Chenopodiceae, Liliaceae, Polygonaceae, Berberidaceae, Iridaceae wxone T.0. JKoTama keH TapanraH
TYKBIMIIaCTap TOMEHETI KeCTeIe KOPCEeTUINeH (KECTeHI Kapa).
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YKoHrap AnatayblHbIH CONTYCTiK 6eTkeninaeri TaramabiK ...

KecTe
7KoHrap AnaraybIHIaFbl KeH TapaJfaH TYKbIMIACTap

TyksiMIactap Typnep cansl | TybIC caHbl
Asteraceae 339 84
Poaceae 214 58
Fabaceae 182 21
Brassicaeae 133 58
Rosaceae 107 26
Caryophyllaceae 95 23
Lamiaceae 90 29
Ranunculaceae 79 25
Scrophulariaceae 78 12
Cyperaceae 65 10
Apiaceae 63 33
Boraginaceae 59 23
Chenopodiceae 57 23
Liliaceae 55 11
Polygonaceae 39 8
Kanran TykelMaacTap 513 176

AHaFypJIBIM TYp CaHbIHA Oaii TyBICTap: Astragalus, Carex, Artemisia x%oHe T.0.

XKonrap Anaraysl — maigansl ecimuikrepre ete 0ail oHip. JKyMbICTa Onap/pIH iIiHAE KSH TapairaH
KOHE MACCHBTEpI aHarypJIbIM ipi KeJlemje Ke3IeCeTiH TaraMabIK, IIpuTiK, oceMaik, 0an OepeTiH,
TEXHUKAJBIK JKOHE a3bIKTHIK OCIMIIIK TYpJiepiHe cuniarTama OepisireH.

AzvikmulK, ocimoikmep. AB3BIKTBIK OCIMIIKTEpiH OachlM O6JiriH Man KaWbUIBIMIBIKTap/Ia ©CETiH
KabUTBIMABIK  ecimaikrep Kypaiinel [8]. aitbuieimapik sxepnep JKoHrap AmnaTtayblHaa OWIK TayIbl
ailimakTapiaa opHanackad. JKalbUIBIMIBIKTBIH OackiM O6JIiriH KeH TapalifaH MIAJFbIHBIK JKOHE JallallbiK
eciMIikTep Kypaiinel. OnapibsiH 6ackiM 06Tt acTRIKTYKbIMAAcTapbiHa (Poaceae) tuecini. Onapapiy inmiHe
KeH TapairaH Typiep: Kobresia capilliformis Ivanova, Carex stenocarpa Turcz.et V.Krecz., Carex
melanantha C.A. Mey., Poa alpina L., Phleum alpinum L., Festuca valesiaca Gaudin., Festuca kryloviana
Reverd., Polygonum nitens (Fisch. et Mey.) V. Petrakov ex Kor., Dactylis glomerata L., Alopecurus
pratensis L., Helictotrichon pubescens (Huds.) Pilg., Bromopsis inermis (Leys.) Holub., Elymus
tianschanisenus Czer., Phalaroides arundinacea (L.) Rauschert., Elytrigia repens (L.) Nevski.

ABBIKTBIK 6CIMIIKTEpIiH 06ackiM OeliriH Fabaceae TYKbIMIACHIHBIH TOMEHIIETIICH TybICTAphl KYPaubl:
Medicago, Melilotus, Trifolium, Vicia, Lathyrus. A3BIKTBIK ©CIMIIKTEpAiH imiHae Asteraceae, Apiaceae
’KOHE T.0. TYKbIMAACTap KEH TapajFaH.

Tazamowix ocimoixmep. YKoHrap Anaraybsl maiaaibl ©CIMIIKTEpAiH IMIiHIE dcipece KeMiC-KHUIEKTi
eciMpikTepre ete Oaii oHip. Muicanbl: Malus sieversii (Ledeb.) M. Roem. Malus kirghisorum Al. et An.
Theod., Berberis sphaerocarpa Kar. et Kir. Crataegus songarica C. Koch., Crataegus korolkowii L. Henry.,
Cerasus tianschanica Pojark., Rubus caesius L., Rubus idaeus L., Fragaria vesca L., Ribes meyeri Maxim.,
Padus avium Mill., Rosa alberti Regel., Rosa beggeriana Schrenk. xxoHe T.0.

XKotana, xemic-KHIIEKTI OCIMIIKTEpJeH 0acKa, TaMBIPBI, JKAIbIPAFbl, Ca0aFbl )KOHE TYKBIMBI KEYTe
Xapamipl OyTanbl jKoHE IIeNTeciH eciMAiK Typiepi kem kesneceni. Omap: Polygonum coriarium Grig.,
Rheum wittrockii Lundstr. [9].

ﬂapmm ecmazxmep Konrap AnaraybiHma ,Z[QleIIK ecmmmepzuﬂ 110 Typi ke3nmeceni [10]. Temenme
OJapIblH IIIiHIE KEeH TapajiFaH >KOHE MAacCHUBTEpi aHAFypibIM ipi KeJemiae Ke3[eceTiH Typiepi
KapacTeipbuFaH: Aconitum leucostomum Worosch., Aconitum soongaricum Stapf., Crataegus korolkowii,
Polygonum nitens, Polygonum aviculare L., Inula macrophylla Kar. et Kir., Origanum vulgare L., Rhamnus
cathartica L., Hypericum perforatum L., Ziziphora clinopodioides Lam., Chamerion angustifolium (L.)
Holub., Urtica dioica L., Tussilago farfara L., Juniperus pseudosabina Fisch. et Mey., Patrinia intermedia
(Hornem.) Roem. et Schult., Rhaponticum carthamoides (Wild.), Leonurus turkestanicus V.Krecz. et
Kuprian., Rheum vittrockii, Onopordum acanthium L., Rosa albertii, Ephedra equisetina Bunge.

Ocemoix ocimoikmep. JKoHrap Anarayel oceMIik eciMmaikTepre Oail eHip. OnapAblH TipILIUIIK
dbopmanapel Ja opTypii. AFamThl ©CIMIIKTEpAEH TOMEHJETifel Typiep kesnecendi: Picea schrenkiana,
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Crataegus, Malus seeversii. bytanbl eciMIIKTepAEH Ke3aeceTiH Typiaep: Euonymus semenovii Regel et
Herd., Cerasus tianschanica, Lonicera, Juniperus, Padus, Rosa platyacantha Schrenk., Ephedra equisetina.
Menrecin ecimuik typiaepi: Tulipa kolpakowskiana Regel., Iris, Crocus alatavicus Regel et Semen.
Conpaii-ax, >KepriJlikTi XaJbIK Wi XKYIAThIH 6ciMAIK Typiaepi: Gentiana grandiflora L., Lilium martagon L.,
Aguilegia L., Paeonia anomala, Dryopteris filix-mas (L.) Schott., Eremostachis speciosa Rupr., Viola
altaica Ker-Gawl., Schmalhausenia nidulans (Regel.) Petrak.

Omapmanvix ocimoixmep. JKota aymMarblHa Ke31eceTiH Brassicaceae, Rosaceae, Fabaceae, Lamiaceae
TYKBIMAACTBIPBIHBIH OapibIK Typi Oan OepetiH ecimuikrep, onap: Salix kirilowiana Stchegl., Malus, Rosa
plathiacantha, Hedysarum songoricum Bong., Polygonum, Origanum vulgare, Cichorium intybus L. [11].

Texnukanviy ocimoixmep. AWMaKTa ©CETIH TOMEHJIETIJICH TEXHHUKAJBIK OCIMIIKTEpl Ke3ZecTipyre
Oonanel: Picea schrenkiana, Berberis, Polygonum coriarium, Thymus marschallianus Willd., Urtica
dioica L. TexuukanplKk ecimMaiktepaiH OackiM Oeumiri JKonrap AJjarayblHBIH OpTaTayibl aliMarblHAA KEH
TapaJiFaH.

[ManrerEmapabH 6ackiM 06Tl amyaHTYpIIi MeNTeCiH 6CIMIIK TYpJIepiHeH Typansl: Phlomis oreophila,
Geranium saxatile, Ziziphora clinopodioides, Sedum hybridum, Thymus serpyllum, Scabiosa alpestris.
Conpaii-aK KalbUILIMIAP/ABIH HETI3iH KYpaWThIH acThIK TYKBIMIACBIHBIH OKinmi: Elymus schrenkianus
Kypaiapl. Elymus TybICBl KYpFaK >KOHE TacTaKThl JKepieprefe ocyre OeliMIeNreH KOIDKbULABIK IIONTeCiH
OCIMIIK.

JKonrap AnaraybiHza maimaibl ©CIMAIKTEPIIH Tapatybl )KOHE JKOTAHBIH reorpadusuiblK OpHalacyblHa
Kapaii, OuikTiK Oenjieynepi xoHe TaOuraT 30HaJlapbIHA TiKeJel OaliIaHbICTHI.

KortanblH eciMAIKTep >KaMbUIFBICHIHA Oail Oemyiri — TayaplH TeMeHri OeJiiri >koHe opTaTayJibl
aiimaktapbl. by aiimakrap/a >korapsl caTbliarbl eciMIikTepiH 730-Fa KybIK TYpi ke3neceni. XKoTanbH Oy
OmikTiKk Oenyeyl eciMJIIKTep >KaMbUIFBICHIHA ©Te Oall. Al TeMeHri Oeijeyjie ociMIIK TYpJEpiHiH CaHbI
Oipringen azasabl. OraH ceberr, >KOTaHBIH TOMEHT1 OenaeyneyiHze >KaybIH-IIAIIBIH MOJIIEepiHiH a3 Tycyi,
KJIMMATTBIH 6T¢ KOHTHHEHTAJIBI OOJIBIN KeTyi acep eTe/i. AMaKThIH ajlaca TayJibl, TayaslIbl )Ka3bIKTapbIHIa
KaybIH-IIAMIBIH MOJIIIepl oTe a3 TYCETIHIIKTeH, Oys Oenjey eCiMIIKTEp >KaMbUIFBICHI KYPaMbBIHBIH ©Te
Keneiirimex epekweneneni. by Ouiktik 6eneyi e 30HaChIHAA OPHAIACKaH.

Kopvimuvinowbt

3eprrey HoTHKeNepi kepceTkeHjeld, JKoHrap AjarayblHIa >KOFaphl caThIarbl eciMuikTepain 112
TYKbIMAAcC 622 TybIcKa KapacThl 2168 Typi ke3mecei.

XKotama Tapanran maimanel eciMaikTepmiH Oackim Oemiri (500 TypaeH acTampl) KOC >KapHAKTHI
OCIMIIKTEP/IiH YJIeciHe THECII, all Japa ®apHaKThl OCIMIIKTepieH 7 Typ FaHa Ke3lece/l.

AHarypibIM KeH TapaliFaH eCiMIIK Typuepi: Asteraceae, Poaceae, Fabaceae, Brassicaeae, Rosaceae,
Caryophyllaceae, Lamiaceae, Ranunculaceae, Scrophulariaceae, Cyperaceae, Apiaceae, Boraginaceae,
Chenopodiceae, Liliaceae, Polygonaceae, Berberidaceae, Iridaceae xone 1.6. TYKbIMIACTAPbIHBIH OKIIAEPI.

3epTTey HOTMKECIH/Ie aHAFYPIIbIM TYp CaHbIHA Oall TybIcTap aHbIKTANABL: Astragalus, Carex, Artemisia.

JKonrap AnarayblHIa K€H TapaJiFaH >KOHE MAacCHUBTEpi aHAFYPJILIM ipi KeJeMJe Ke3JIeCETiH a3bIKThIK
OCIMIIKTED, TaFaMAbIK, IOPLTIK, 9CEMIIK, OMapTaNbIK, TEXHUKANIBIK JKoHE T.0. Maijaisl eciMIOiK TypiepiHe
TaJAay KacaJbIH/IbI.

JKorama a3bIKTBIK eciMjikTepre 0ail TOMEHJETieH TYKbIMAACTap aHbIKTaNAbl: Poaceae, Fabaceae,
Brassicaeae, Asteraceae, Polygonaceae.

XKotana mopinik ecimaikrepaiy 110 Typi Ke31eCeTiHAITT aHBIKTAIIBL.

JKonrap AnatayblHaa JIEKOPATUBTI O©CIMAIKTEPAIH OpTYpJi TIpIIUTK (QopMasarbl (araliThl, OyTalbl,
LIeNTECIH) TYPJepi Ke3AECeTIHAIIT aHbIKTaIIIbI.

3epTTey HOTWKECi KopceTKeHaeH, Brassicaceae, Rosaceae, Fabaceae, Lamiaceae TYKbIMIACTHIPBIHBIH
0apIbIK TYpi Oyt OepeTiH eCIMIIKTEp eKeHTITT aHBIKTaIIbI.
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H.A. Camapb6aeBa

IToJie3Hble U NUIIEBbIE PACTEHUS] CEBEPHOI0 MAKPOCKJIOHA
xpeOTa JlxkyHrapckoro Ajsiaray

B crarbe npuBeneHs! JaHHBIE O PACIPOCTPAHEHHUHN IHIIEBBIX U MOJIE3HBIX PACTCHUH CEBEPHOTO MaKPOCKIOHA
xpeba JlxyHnrapckoro Anaray. HamGonmee KpynmHBIMEH ceMeHCTBaMU SIBISIIOTCSL Asteraceae, Poaceae,
Fabaceae, Barssicaeae, Rosaceae, Caryophyllaceae, Lamiaceae, Ranunculaceae, Scrophulariaceae,
Cyperaceae, Apiaceae, Boraginaceae, Chenopodiceae, Polygonaceae, Berberidaceae, Iridaceae u 1.1. Hau-
Goutbliee KOJIMYECTBO BUAOB MMeeT poj Astragalus, 3atem Carex, Ha TpeThbeM MecTe poj Artemisia U T.1.
OTMedeHsl HanboJiee 3HaYMMBbIE BUIBI ¢ OOJIBIIUM OOMINEM M MPOAYKTHBHOCTBIO. U3 cemelictBa Fabaceae
OCHOBHBIMH IIPEACTABUTEISIMA KOPMOBBIX PacTeHUH SBISIOTCS BHABI poxa Medicago, Melilotus, Trifolium,
Vicia, a Taxxe MpeACTaBUTEIN CEMEUCTB Asteraceae, Apiaceae n ap. V13 mI0J0BO-STOAHBIX UMEIOTCS TPABBI
CO CheNOOHBIMU CeMEHaMHM, CTEeOJSIMU, KOPHSMH M JICTBIMH, cpeau HuX: Polygonum coriarium Grig.,
Rheum wittrockii Lundstr. B xpe6re npouspacraer okoso 110 BHIOB JekapCTBEHHBIX pacTeHui. [loury Bce
BUJIBI CeMEICTB Brassicaceae, Rosaceae, Fabaceae sBns10TCS MenOHOCaMHU, 3T0: Salix kirilowiana Stchegl.,
Malus, Rosa plathiacantha, Hedysarum songoricum Bong. Polygonum, Origanum vulgare, Cichorium
intybus L. TexHudyeckue pacTeHUS PACHPOCTPAaHEHBl B BBICOKOTOPHOH 30HE XpeOrta Picea schrenkiana,
Berberis, Polygonum coriarium.

Kniouesvie cnosa: Guonorndeckoe pasHoOOpa3nue, KOHBEHIIUS, UCUC3AFOIIIE BHIbI, ICHONOMYJISNHUS, XpeberT,
nuuieBble pactenus, Anrail, Cesepuslii Tsub-11lans, ropnas cucrema, cemeiicTaa.

N.A. Saparbaeva

Useful and food plants of the northern macrosclone of the Jungar Alatau ridge

The article presents data on the distribution of food and useful plants of the northern macroslope of the
Dzungarian Alatau ridge. The largest families are Asteraceae, Poaceae, Fabaceae, Barssicaeae, Rosaceae,
Caryophyllaceae, Lamiaceae, Ranunculaceae, Scrophulariaceae, Cyperaceae, Apiaceae, Boraginaceae,
Chenopodiceae, Polygonaceae, Berberidaceae, Iridaceae etc. The largest number of species is of the genus
Astragalus, followed by the genus Carex, in the third place the genus Artemisia etc. The most significant
species with great abundance and productivity are noted. From the Fabaceae family, the main representatives
of forage plants are species of the genus Medicago, Melilotus, Trifolium, Vicia, as well as representatives of
the Asteraceae, Apiaceae, etc. families. There are herbs with edible seeds, stems, roots and leaves from the
fruit trees. Among them: Polygonum coriarium Grig., Rheum wittrockii Lundstr. In the ridge grows about 110
species of medicinal plants. Almost all species of the families Brassicaceae, Rosaceae, Fabaceae are honey
plants. Among them: Salix kirilowiana Stchegl., Malus, Rosa plathiacantha, Hedysarum songoricum Bong.
Polygonum, Origanum vulgare, Cichorium intybus L. Technical plants are common in the highland zone of
the ridge Picea schrenkiana, Berberis, Polygonum coriarium.

Keywords: biological diversity, convention, endangered species, coenopopulation, ridge, food plants, Altai,
Northern Tien Shan, mountain system, family.
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DYHKIHOHAIBHASA POJIb KEJTOYHUKOB U TeJibla Mesnca
Tpemartoabl Parastrigea robusta

B cratbe OTpakeHBI THUCTOJIOTHYECKHE U DJICKTPOHHO-MHUKPOCKOIMYECKHE OCOOCHHOCTH CTPYKTYPHOW W
(hyHKIMOHATBHON OpraHM3alld OTAEIOB KCHCKOW IOJIOBOW CHUCTEMBI (KENTOYHHUKOB WM Teibla Memmca)
TpeMatoabl Parastrigea robusta, y9acTBYROIMX B ()OPMHPOBAHHK CKOPIIYIIBI SUL. Y CTAHOBICHO, YTO TPO-
1ecc 00pa3oBaHus CKOPIYIIBI SIUIL CBsI3aH ¢ MOP(HOQYHKIMOHAIEHBIME OCOOCHHOCTSIMH JKEJIITOYHUKOB U HKe-
ne3sl Menuca. @yHKIMOHAIBHO YKENTOYHBIE TPAHYJIbl TOTOBBI M COJIEPXKAT CKOPJIYIOBBIA MaTepyal B 3pesioM
Buze (OCNKU MpeAecCTBEHHUKN — HenyOseHble Oenku). JKenTouHble rpaHyJibl B OOTUIIE WM MTPOKCUMAIIb-
HOM OTJeJIe MaTKH BbICBOOOXKAAIOT Oenku A AyOneHus o AeicTBueM arenToB. Tenblie Menuca TpemaTo-
Iwl Parastrigea robusta — MHOTO(QYHKIIMOHAJIBHBIA OpraH, 00ecIeunBaOIINi aKTUBALIMIO IIPOLecca BBICBO-
0OXKIICHHSI CKOPIIYIIOBOTO MaTepralia U3 KEITOYHBIX KJIETOK; (QOpMHUpPOBAaHUE PE3UCTEHTHOU SHIEBOI 000-
JIOYKH B pe3yNbTaTe HACIaWBaHUS HA HEE CKOPIIYIIOBOTO MarepHaia; oOJIerdeHue Ipolecca MepeMenieHus
SIHIL TIO TIETIISIM MATKH 33 CUYET «MYKO3HBIX» BEIIECTB, BBIJCISIOIIUXCS KICTKAMA BTOPOTo TUMa. Takum oOpa-
30M, JKENTOYHbIC (POJUTUKYIBI M Tenblle Memuca Tpemaronsl Parastrigea robusta TPEACTAaBISIOT CIHHBINA
(hYHKIIHOHATBHBIN OJI0K, KOTOPBIA obccrieunBaeT 0Opa3oBaHHWE PE3MCTCHTHON CKOPIyIBI sAUIl. B maHHOM
Ipollecce OAHY U3 KIIIOYEBBIX POJICH UrpaeT xkene3a Menuca, )eITOYHUKY HOCTABIISIOT CKOPIIYIOBBII MaTe-
puan. Ilomy4yeHHsle JaHHBIE 10 MUKPOMOP(OJIOTHH, YIbTPACTPYKTYpE KEITOUHUKOB M Teibla Memnuca Tpe-
Martoasl Parastrigea robusta 3HAYUTENBFHO TONOJIHAT 3HAHUS 10 0COOEHHOCTAM Ipoliecca oOpa3oBaHUs pe-
3UCTCHTHON CKOPJIYIIBI SHUII.

Knioueswvie cnosa: TCJIbMUHTBI, TPEMATO/bI, XCHCKasA PCHPOAYKTUBHAs CUCTEMA, KCITOYHHUKH, JKCJITOUYHLIC
KJICTKH, TCIIbLC Menuca.

Bseoenue

DBOIIOIMOHHBIM MEXaHU3MOM, 00ECTIeYHBAIONINM COXPAaHCHHE BUIA MPH Pa3BUTHU CO CMEHOU XO035-
B, SBISICTCS 3aKOH «OOJBIIOTO YHCIIA TOJOBBIX MPOAYKTOB» — sl [1]. BonbInas nmomoBas mpogyKTHB-
HOCTb I'€JIbMMHTOB YBEJIMYHMBAET LIAHCHI 3aBEPIIUTH )KU3HEHHBIH IIUKJI 10 MAPUTHOM CTAIHM, TEM CaMbIM
oOecrieunBasi MOSBJICHHE CIEAYIONIETo MokoneHus. 1 kak ciencreue, napa3uTHIECKHe OpPraHU3MBbl, B Ya-
CTHOCTH, TIpeACTaBUTEIH Kiacca Trematoda, MMErOT QPyHKIIMOHATBHO Pa3BUTYIO repMa(pOJUTHYIO TOJIO-
BYIO CUCTEMY.

[Mponiecc GopmupoBaHHS W CTAOWIU3AIMK CKOPIYIIOBOMH OOOJOYKH, HECMOTPSI HA MHOTOYHCIICHHEIC
WCCJIEIOBaHMUs, 10 KOHIA HE BBISICHEH. YUeHbIE IPUXOAAT K Pa3HbIM YMO3AKIIOYEHHSM 110 (PYHKIIMOHUPOBA-
HMIO )KEJITOYHHUKOB U TeJblia Menuca Kak T1aBHBIX CTPYKTYPHBIX KOMIIOHEHTOB, YYaCTBYIOIIHUX B (hopMHpO-
BaHUU CKOPIIYNHI U [2].

Jns uccnenoBanus BeIOpaHa tpemarona Parastrigea robusta, oTHOCsAIIasCS K Tpemaronam ¢ audde-
PEHIIMPOBaHHBIM TeIoM. TpeMaronsl ¢ muddepeHIIMPOBaHHBIM TEJIIOM CUUTAIOTCS BOJTIOLIMOHHO NPOBHHY-
Tol Tpymmo# [3], mo3TOMy M3ydeHHe CTPOSHHUS Xkene3bl Mennca 1 )KeNTOYHUKOB y JAHHOTO BHUA MPE/ICTaB-
JsieT co0oi Hay4YHbIH nHTEpec. B pe3ynbpraTe mpoBeASHHOTO UCCIICI0BAHMUS ONPEICIICHBI U ICTATU3UPOBAHBI
(YHKIIMOHAIBHBIE POJIU KEITOYHHUKOB U Kele3bl Menrca TpeMaronst Parastrigea robusta.

Mamepuanvt u memoowt uccredosanus

OO0BeKTOM HCCcIeIoBaHus SBISIETCST TpeMatona Parastrigea robusta (Szidat, 1928), oTHocsamascs K
nonotpsny Strigeata (La Rue, 1926), cemeiictBy Strigeidae (Railliet, 1919) n3 numeBapuTenbHON CHCTEMBI
(xumeunuka) KpacHnoromnosoii uepuetu (Aythya ferina).

dukcupyromuye cMecu U pekuM (pukcanuy ObUTH BBIOPAaHBI B 3aBHCUMOCTH OT LieJIei MCCIlIeOBaHMS.
JI1sl TUCTOJIOTUYECKOTO MCCIIeIOBaHMS B Ka4eCTBE (PHKCUPYIOLIEro MaTepraia UCIIOIb30BaHa )KUAKOCTh by-
sHa. PaboTa ¢ MaTepHuanoM Mccie0BaHus Hadyallach C MMOMEIICHUS TPEMaTo 1 B OMOIICHITHBIE KacCeThI, TIOCIIe
4ero 0ObeKT MCCIICOBAHMS MIPOIIENT CTAANI0 OTMBIBKH OT (pukcupytommeit sxunkocty B 70 % criupre B Teue-
gue 1-ro mHi.
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IIpoBojaka MaTepuaia OCYIIECTBISIACH ¢ MOMOIIbI0 TrcTonporeccopa Medite TPC-15 (Medite, ['ep-
MaHus), TJe UCCIeayeMblii MaTepual MpOoILel CTaAuu 00€3BOKMBAHMS U TapahUHUPOBAHMS TKaHEH 1O Mpo-
rpamme Standart 1.

O0e3BOKEHHBI U MPOIMUTAHHBINA MapaduHOM MaTepuai ObUT 3anuT B napapuHoBble Onoku. ToHkue
Cpe3bl TOJIMHON 5—7 MUKPOH IMOJIyYaJIi C TIOMOIIBIO POTAIIMOHHOTO MUKpoTOoMa. OKpac MOJIy4eHHBIX cpe-
30B OCYIIECTBIISUICS T€MaTOKCHIMH-303MHOM TI0 MeToAy Dpinuxa [4].

[lomy4yeHHbIE THCTONOTUYECKUE MHKPOIIpEnapaThl pacCMOTPEHbI Ha CBETOBOM MHUKpockore Keyence
Bz-9000 (Keyence, SAnonust) ¢ nanpHedmmmM ¢ororpadhupoBaHreM CPe30B Ha Pa3HbIX YBEIUYCHUSX.

Jns 371eKTPOHHO-MUKPOCKOIINYECKOT0 HCCIEOBAaHUS COOPaHHBIM TeJIbMUHTOJIOTHYECKUH MaTepual
Ob11 3auKcupoBaH B 3a0ydepenHom 0,1M kakonunaraeiM Oydepom (pH 7,4) 3 % pacTBope IimoTapoBOro
apJeruia, nocie yero noctukcuposad B 1 % pacrBope ueTsipexokucu ocmus (Ha 0,1M kakonuiaTHOM
Oydepe). Marepuan aeruapaTupoBanu ypanwianeratoM B 70° cniupre. B xadecTBe 3a1MBOYHON CpEIbI MC-
TIOJIB30BAJIM CMOJIBI apaliauT U 31oH 812. YiupTpaTonkue cpe3bl ToamuHor 60—100 HM roTOBMIM CTEKIISH-
HBIM HOXOM Ha ynbpTpamukporome «Ultrotome II» (LKB, IBernums). Cpe3bl KOHTPACTUPOBAIHA LUTPATOM
ceuHua 1o E. Reynolds [5]. [Tonyuennsie npenapaTsl IpocMaTpuBain U GOTOrpagupoBaid Ha SIEKTPOHHOM
mukpockorie «JEM-100 CXII» («JEOL», SAnonus).

Peszynomamer uccredosanus u ux obcysxcoenue

Kenmounuxu Parastrigea robusta

Muxpomopegponocus. Kenrounsle (omnukynsl Parastrigea robusta pacrioiOXeHbI B IEpeIHEM U
3aJHeM OTJenax TpeMaToabl. /luameTp kentodHoro (oJUIMKyNa cocTaBisieT 56,6-93,3x66,6—-83,3 mMkm
(puc. 1).

B xentouHoM ¢omumkyiie cofepikaTes JKEITOYHbIE KIETKH Ha pa3HbIX cTaausx pazsutus (puc. 1). He-
3penble JKENTOYHBIE KIETKH XapaKTepU3YIOTCS HECHIbHOW CTPYKTYpHOH KieTouHo muddepeHumanuei,
coJiepKatT KpYyIHOE SIIPO, 3aHUMAIOIee OCHOBHYIO YacTh KJIETKU U OKPAIIMBAEMOE IeMaTOKCHINH-303UHOM
B TeMHO-(HOJIETOBKIN 11BeT. [{uToma3zma mociie okpacku mpruoOpeTaeT CBETIO-pO30BhIA OTTEeHOK. [1o Mepe
HAKOIUICHUS CKOPJIyIIOBOTO MaTepHaja B KENTOUHBIX KJIETKaX yMeHbIIaeTcs 6a30(nims HUTOMIIa3MBl.

[Ipu co3peBaHNM KENTOUHBIX KIETOK pa3Mep sapa He MEHSETCs, pOCT KIETKH MPOUCXOANT B Pe3yibTa-
T€ yBEeJIMYEHUs] 00bEMa IIUTOILUIA3MbI C PACIIOJIOKEHHBIMU B HEH KENTOUYHBIMU IpaHyjaMd. Y 3peNbIX JKe-
TOYHBIX KJIETOK BCE MPOCTPAHCTBO, 3a MUCKIIIOUYEHHEM si7Ipa, 3aHUMAaeT CKOPIYHOBBIH Marepuain. J(namerp
3penbIX KIeTOK coctapiseT 18,6-23,3 mkMm, u3 Hux 4,5-4,7 MM 3anumMaert s1po. [Ipu okpammBanuu Kpacu-
TEeJIeM IreMaTOKCUIIMH-303MHOM 10 DPJINXY CKOPIYIOBbIE IPaHyJbl HE MPOKPAIUBAIOTCS U Ha GoTorpadusix
MPUHUMAIOT CBETIIO-XKEJITHINA OTTEHOK (puc. 1).

Ve — xenTo4yHas KieTKa; Vg — CKOPIYHOBBIe TI00yisl; N — sapo;
a — He3peJble; O — Pa3BUBAIOIIUECS; 8 — 3PEIIBIC KEITOUHBIC KIETKN

Pucynox 1. XXenrounsre Gpomnmukynsl Parastrigea robusta (x600)
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Vavmpacmpyxmypa. YKentounsle KI€TKH, COCTaBILIOMINE (DOJUTHKYIIBI, 000COOIECHBI 32 CUET TOHKHX
OTPOCTKOB OJIN3 PACIIOJIOKEHHOM MapeHXMMATO3HOH TKaHU. B pe3ynbpTraTe co3peBaHus KIETKU NpeTeprieBa-
I0T CTPYKTYPHBIE U MOP(OJIOTHYECKIE H3MEHEHUSL.

Hamm mccnenoBanus mokasaid, YTO JKEJNTOYHBIE KJIETKU B MPOIECCEe CO3pPEBaHMS MPOXOIAT 4 cTaaun
pasButus (puc. 2).

Vcl — xentouHas kieTka 1-if ctanuu pa3Butus; Vc2 — jKelATouHas KJIeTKa 2-1 cTaiuu pa3BUTHS,
V3 — xenrounas knerka 3-if craauu pa3BuTus; Ve4 — jkenTouHas KieTka 4-if ctaauu pa3BUTHUSL

PucyHnok 2. Yyacrtok xenrounoro ¢oiumkyna Parastrigea robusta (x8000)

Knerku 1-it ctanumn npeacraBieHbl HAMMEHBLIIMMHU pa3MepaMy 10 CPABHEHHUIO C KJIETKaMH HOCIEAYIO-
mux craguid auddepennpanyu. bonpiryro yacth 06beMa KICTKH 3aHUMAeT sAepHbIi anmnapar. Ha stoii cra-
MM XPOMATHH HaXOANUTCS B KOHAEGHCHPOBAHHOM COCTOSTHUH, T.€. IPEJICTABICH FeTePOXPOMATHHOM, JIOKAJIH-
3YIOIIUMCSI, TJIABHBIM 00pa3oM, 1o niepudepun spa. B nurormnazme coaepKuTcst 00IIbII0e KOJIMIECTBO CBO-
00HBIX PHOOCOM M MOJIMCOM, BCTPEYAIOTCS HEOOJbIINE YIACTKH TPAHYIIAPHON SHIOIIA3MaTHYECKOM CeTH,
HEKOTOPOE KOJIMYECTBO MUTOXOHApHUiL. Ha manHOI cTagny co3peBaHMs KENTOUHBIX KJIETOK HE MPOUCXOANUT
CHHTE3a CKOPIIYIIOBOI'O MaTepuaa, T.e. KIeTKa HaXOAUTCS B HEAKTUBHOM COCTOSTHHH.

Bropas cragus nuddepeHnmanin xapakTrepu3yeTcs 3aMeTHBIMHU IIEPECTPOMKaMHU B KJIETKE: KOJIMYECTBO
9YXpOMaTHHA B AJpax YBEIHMYHBACTCS, Y OOJbIICH YacTH KENTOUHBIX KJICTOK (DOJUIMKYJA YYacCTKH C 3y- U
reTepoOXpOMaTHHOM HaXOAATCS, NPAKTUYECKH, B PABHOM COOTHOIICHHH, 3TO TOBOPUT 00 aKTHUBALIUU CUHTE-
TUYECKUX MPOIECCOB. B KileTKax 3TOH CTaguu y’Ke 3aMETHbI €JUHUYHbBIE CKOPIIYTIOBBIE TPAHYJIBI.

Knerku 3-it craguu yBeIHMUMBaIOTCSA B pa3Mepe 3a CUeT CHHTE3a CKOPIYIOBOro Marepuana. Snpo He-
HPaBUIBHOW (POPMBI PACIONOKEHO B IIEHTPAIbHOM YacTh KIETKU. [IpoMcXoauT cTpyKTypHOE M3MEHEHHe
SIICPHOTO MaTepuaia B CTOPOHY YBEJIMUCHUS COACPKaHMs aKTUBHON (OPMBI XpOMaTHHA — J3yXpOMAaTHHA.
Ort s11pa OTXOUT TPaHYIIApHAs YHI0IUIA3MAaTHUECKAs CETh, YCesIHHAs puOOCOMaMH.

[{uromnasMa UMeeT BBIPAKCHHYIO 3€pPHHCTOCTb, COJCPKUT OOIIMPHBIE CETH TPaHyJIIPHOTO HIOILIA3-
MaTHYECKOI'0 PETUKYJIyMa ¢ MHOTOYHCICHHBIMU pruOocoMamMu. MUTOXOHIPUH JIOKAIU3YIOTCS, TJIABHBIM 00-
pa3oM, BO3JIE CHHTE3UPYIOLINXCSI CKOPIYIOBBIX I'paHyll. Paspacrarommuecs CKOpIynoBbie TI00Y/bI CMelIa-
I0TCS K nepudepun KIeTKu. MeJKue jKelTOuHbIe TpaHyJIbl, CIMBAsACh, 00pa3yloT OoJjiee KPyIHbIC IPaHyJIbI.
[{urornasma UMeeT 3epPHUCTYIO CTPYKTYPY, COACPIKUT OOJIBIIOE KOINYECTBO CBOOOAHBIX pUOOCOM M 3epHa
TJIMKOTEHA.

Knetka nHa 4-it cragun nuddepeHnuanym 3aBepiiaeT nporece CHHTe3a CKOPIYIOBBIX ooy, JKenrou-
HbI€ KJIETKU JJAHHOW CTaJuM JOCTUTAI0T MaKCHMAaJbHBIX Pa3MepoB. SIpo nmeeTr okpyriyo ¢opmy, couep-
JKUT XOPOILO CTPYKTYPUPOBAHHOE SAPBIIIKO, XPOMATHH HAXOAUTCS B HEAKTHBHOM COCTOSIHHM U MPENCTaB-
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JeH OOJBIIMM KOJIMYECTBOM reTepoXpoMaTuHa. JKenrounble II0OYyJNBl coAepiaT OOJBIIOE KOIMYECTBO
CKOPJIYTOBBIX rpaHydl. JKenTodHsie TI00YIBI MOTYT 3aHUMATh 1/5 o0beMa KIIETKH.

ITocne 3aBepmieHns mporecca Co3peBaHKs KIETOK B JKEITOYHOM (DOIIMKYJIE 3pelible KISTKH IO JKel-
TOYHBIM MPOTOKAM MEPEABUTAIOTCS B 00JACTh XKENTOYHOTO pe3epByapa, OTKyJa MOCTYNAOT B OOTHII, I'Ze
MPOUCXOIUT 00pa30BaHUE PE3UCTEHTHON 000104KH suLl. JKeITOYHbIe KIETKH TECHO KOHTaKTUPYIOT C siIie-
BOi1 obonoukoii. Ha mepudepun stidlia BUIHBI )KEITOUHBIE TIOOYIIBI, COAEpIKAIINE CKOPIYIOBBIH MaTepuai

(puc. 3).

V¢ — xentouHas kinetka; N — sapo; n — sApBIIKO; h — rerepoxpoMaTtiH; Vg — CKOPIYIOBBIE ITIO0YIIbI;
Vg — CKOpPJIyNoBbIe rpanyisl; GR — rpanynsapHeIi S3HAONIa3MATUIECKUN PETUKYITYM;
L — munuanas xamws; E — dopmupytomeecs s1ino; en — 3H3UMBI

Pucynox 3. 3penast xenTo4yHas KJIeTKa Bo3ie hopMupyromerocs sina Parastrigea robusta (x12000)

Tenvye Menuca Parastrigea robusta

Muxpomopgonozus. Tenblie Menuca pactonokeHo Ha 3aJHEM CerMEHTe Tella TpeMaToibl. JKenesa Jio-
KaJM30BaHa MEX]ly ceMeHHUKaMH. KoJIM4ecTBO KJIeTOK Teiblia Menrca HEeBEIMKO, OHU OKPY)KatOT OOTHIT CO
Bcex cTopoH. Pasmep »kenessl BappupyeT B npeaenax 85,7-214,3 mxum (puc. 4).

Kenezy Menuca COCTaBISIIOT KIETKH JBYX THIOB. KIIETKHM MEpBOro THIMA aKKyMYIHPYIOTCS BOJIHM3H
OOTHIIA, HETIOCPEICTBEHHO OKpYKas ero. KileTkn JaHHOTO TUIMa KaljIeBUIHON WU BRITSHYTOH (OPMBI, pa3-
Mep KOTOpBIX paBeH 5,7-8,6 MkM. Sapo umeer kpynHbie pa3mepsl (2,3—4,3 MKM), HECKOJIBKO CMEIIEHO OT
neHTpa KieTku. JKene3nucTeie KIETKH 3TOr0 THITA KOHTAKTUPYIOT C 000JI0UKON (POPMUPYOIIETOCs Siia u ¢
PAacIoIOKEHHBIMU OJIM3 OOTHIIA B IPOKCUMAIILHOM OT/IEJIe MaTKH )KEJITOYHBIMU KIIETKaMH (puc. 5).

Krnerku tenpua Menuca BTOporo Tumna 3aHMMArOT 0osiee OTAAJICHHOE WK Nepu(epruuecKoe pacroio-
JKEHUE OTHOCHUTEIBHO ooThNa. KIeTK JaHHOTO THITa MMEIOT BBHITSHYTYIO (hopMy U Haubosiee KpymHbIE pa3-
Mepsl. J(unametp kietok paBeH 10-14,3 mxwm, snep — 2,3—4,3 mxm. Ha cHuMKax, caenaHHBIX C TTOMOIIBIO
CBETOBOW MUKPOCKOITHH, BHJTHO, YTO B IIUTOILIA3ME CO/IEPKaTCs Pa3HOTO Pojia BE3UKYJIHBI (pHc. 6).
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T — cemennnk; O — ooturr; S1 — cexpeTopHBIE KISTKH Teblia Merca IepBoro TUIA;
S2 — cexpeTopHBIE KIETKH Tesblla Menrca BTOPOro Tuna

Pucynok 4. Tenbue Menuca tpemaronst Parastrigea robusta (x500)

O — ootur; S1 — cexpeTopHBIE KIETKH Teblla Memnuca nepBoro THIa; OV — SHIEKIeTKa

Pucynok 5. ®opmupyromeecs sito Parastrigea robusta (X600)
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S2 — cekpeTopHbIe KIeTKU Tenbila Meirca BToporo tuma; N — siipo; V — BE3UKYJIBI
Pucynok 6. Kitetku tenbia Memuca Broporo tumna Parastrigea robusta (x600)

Vavmpacmpyxmypa. Ha snekrpoHHOrpaMMax BHIHO, YTO KJIETKH Tenblia Menuca OTaeNneHbl APYTr OT
JIpyra, Kaskaas KJeTKa MOKpbITa coOCTBEeHHOM 000710uKOl. B He3pensix kiieTkax Tenbia Memnuca sapo umeer
KPYIHBIE pa3Mepbl U JOKAIM30BaHO B IIEHTPAJIbHOM yacTH kieTku. Hykieonemma 1BycioiiHast, B sape BUI-
HBI OOJIBIIINE YYACTKU JIIEKTPOHHO-TUIOTHOTO TeTepoxpomartrHa (puc. 7). [Ipu co3peBaHnn KeIIe3UCTHIX Kie-
TOK F€TEPOXPOMATHH 3aMEILACTCSl AKTUBHBIM 3JIEKTPOHHO-CBETIIBIM 3yXPOMAaTHHOM. SIp0o B 3pesbIX KIIETKax
3aHMMaeT OOJIBIIYIO YacTh, YTO MIPUMEPHO COCTABISET 2 4acTh KIETKH (puc. 7).

Marpukc IUMTOIUIA3MBbI COAEPKUT OOJIBIIOE KOIMYECTBO KAHAJIOB IPAHYJIIPHON 3HAOMIA3MaTUYECKON
CETH, MHOTOYMCIICHHBIE CKOIUIEHUS pruOocoM, (OopMHUpPYIOIIME MOIMCOMBI. PrOOCOMBI rimaBHBIM 00pa3om
CKOHIICHTPUPOBAaHbl Ha MeMOpaHax SHIOIUIa3MaTHYECKOTO PETHKYIyMa. B ruamomiasme KJIeTKH Tesblia
Menuca oOHapy>keHbl MUTOXOHAPHUHU. AnmapaT ['0JIbK1 He BBISBIICH.

JlaHHBIE KENe3UCThIe KIETKH PaCIONOKEHBI B OOJIACTH OOTHIIA U TIOTHO MPUMBIKAIOT K (POPMHUPYIO-
mieMycs SuIy, Mbl MX OTHOCHM K KJIETKaM >kejie3bl Melnnca nepBoro THIIA, YTO MOATBEPKIACTCS OTCYTCTBH-
€M B HUX BaKyoJel 1 BE3UKYII.

P. robusta napazutupyeT B NUILEBAPUTEILHOM TPaKTE, MECTE, TJI€ T€IbMUHTBI UCTIBITHIBAIOT TIOCTOSH-
HOE XMMHYECKOE U MEXaHHMYECKOE BO3/ICHCTBHE CO CTOPOHBI OpPraHa-X03sIMHA; IS STHX I'eJIbMHUHTOB Xapak-
TEpeH CIOKHBIN KU3HEHHBIN IMKI. DTH OOCTOATENBCTBA, KOTOPHIE OMpeJeNeHbl OMOIOTHel U AKOIOoTruen
reJIbMUHTOB, BOJIFOIOHHO MIPUBEIN K TOMY, YTO UM HE00X0a1Ma OOJIbIast oJI0Basi IPOAYKTUBHOCTb, MO-
CKOJIBKY HE BCe Siilla mociie MOoNajaHusl BO BHEIIHIOI CPEIy MPOXOASAT BCE CTaJWHM Pa3BUTHS U HAXOIST
MPOMEXYTOYHOTO M JIe(PUHUTUBHOTO X03s51€B. MapuTHOM cTaanmu AocTUraroT eauHunbl. CienoBaTenbHO,
9100l 00ECTIeYNTh TIOTOMCTBO M BEDKHUBAHUE BHJIA HEOOXOIUMO OOJIBIIOE YHCIIO SIHII.

Konoccanbhas monoBass nNpoJyKTUBHOCTh 0OECHIEUMBAETCS U HAASKHOW 3aIUTON SMOpHOHA B SIilE,
T.e. (hOPMHUPOBAHUEM PE3UCTCHTHON K BHELITHUM YCIIOBUSIM CKOPITYIIBL.

[Iponecc cuHTE3a CKOPITYIIOBOI 000JIOUKH SHIIA Y UCCIICAOBAHHON TPEMaTO bl MPOXOAUT B OOTHIIE, KY-
Jla OTKPBIBAIOTCS KEJITOYHBIC MPOTOKH, MOCTABIIONIME 3peiible KeATOYHble KiIeTkH. Kak moarBepikmaroT
KJIACCUYECKNE MCTOYHUKHU, B OOTHUII MOCTYMAIOT CIIEPMATO30H bl U3 CEMSIPUEMHHUKA U SIMLIEKIIETKA U3 ANY-
HUKa [6].
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N — saapo; e — syxpomaTus; h — rerepoxpomarn; GR — rpaHyssIpHBIN HIOTUIA3MAaTHUECKUH PETHKYIIYM;
m — MHTOXOHAPHH; Sg — CEKPETOPHbIE IPAHYJIbI; I — PHOOCOMBI

Pucynox 7. Kitetka tenpia Memuca nepsoro tuna Parastrigea robusta (x14000)

Obcyxcoenue u ananus pe3yibmamos Uccied08aHus.

3penble KEATOYHbIC KIETKH y P. robusta akKyMyJIUpYIOTCS B JKEITOYHOM pe3epByape. CKOPIIyHoBbIe
r700YJIBl CO3PEBIIMX JKENTOYHBIX (OJUIMKYJIOB, MEpeMeIasch U3 KEITOYHOTo pe3epByapa, MONajaloT B
OOTHII, OTKYJa TIOCTYHaoT B (hopMHUpYIOLIeecs S0 U y4acTBYIOT B IIpoliecce OyOseHus, oopasys CKOpiy-
my. OTO MOATBEpKAaeTCs padoTaMu APYTHX aBTOpoB [7-9].

Hamm nccneoBanys moka3aiiy, 9YTO CKOPIIYIIOBBIE TTI00YIIBI, COIEpIKAIINE CKOPITYTIOBbIE IPaHyJIbl, JIO-
KaJIM3YIOTCS Ha niepud)epyn, MPUMBIKAs K MEPBUYHON MeMOpaHe sina. [{uToriasma ormioj0TBOPEHHOTO Sii-
na y P. robusta nipencraBieHa 3epHACTONW CTPYKTYPOH YMEPEHHOU AIIEKTPOHHOU MIOTHOCTH. OKpYyKEHHBIS
TOHKOH 00OJIOUKOHM CTPYKTYphI B IIMTOILIA3ME MBI OOBSICHSIEM KaK CTPYKTYPBI, copepkamiye 3H3uMbl. OHU
JIOKQJIN3YIOTCS. 110 BCEMY CEUCHHMIO SiIa, B TOM 4HMCIE BOJIM3M KEITOYHBIX II00yn. MblI cuuTaeMm, 4ToO
WMEHHO 1O/ JeHCTBMEM OMHMCAHHBIX BBIIIC YH3MMOB IPOUCXOIUT YCKOPEHHE MPOLEcca pa3pyLICHHs >Kel-
TOYHBIX TPaHyJ C BBICBOOOXKAECHHUEM CKOPIYHOBOro Matepuana. CKOpIIYNOBBIE BEILECTBA, BBIICISIOLINECS
NP pa3pyIIEHUN TPaHyIl, IPUHUMAIOT y4acTHE B IOCTPOSCHUU CKOPITYIIBI SIMI TPEMATO/I.

Heomposepxumo u yyactue tenbla Menuca B mporecce odpa3oBanus 06onouku sul. Hamm nccneno-
BaHUsI MOKAa3bIBAIOT, YTO KEJIE3UCThIC KIETKU Telbla Menuca 1-ro Tuma tpemaronsl P. robusta Henocpenact-
BEHHO JIOKIU3YIOTCS B 00JIACTH OOTHIA OJNM3 3pEJbIX JKENTOYHBIX KJIETOK, HOCTYIHUBIIMX M3 KEITOYHOTO
pe3epByapa, u opmupyromerocst sifa. CekpeTupyemble BEIECTBA KEJIE3UCTHIMU KJIETKAMHU 3TOTO THIA
Y4acTBYIOT B 00pa30BaHUY CKOPITYTIBI SIHII.

Knerku Tenpua Mennca TECHO KOHTaKTUPYIOT CO 3pENIBIMHU JKEITOYHBIMHU KJIETKaMH, B MEKKIETOYHOM
MPOCTPAHCTBE BUIHBI BEILIECTBA, BHIACICHHbIE U3 KEJIE3UCThIX KJIETOK. MBI CUMTaeM, 4TO 3TH BEIIECTBA SIB-
JISTIOTCS CTUMYJISITOPaMU JUTS BBIACIICHHSI CKOPIIYIIOBOIO MaTepraa 13 >KeJIITOYHBIX KIETOK.

Kenrounsle rioOymnsl BcTpeyaroTes o nepudepun Gopmupyromerocs siiina. CKOpIynoBble TPaHyJIbl,
COCTABJISIIOIINE JKEJITOYHBIE TI00YIIbI, IMEIOT OOJIee MEJIKHE pa3Mephl, CPAaBHUBAS UX C TAKOBBIMH B 3PEJIBIX
JKEJITOYHBIX KieTkax. [lo Hamemy MHEHUIO, XENTOYHBIE TJ00YJbl pa3pyllaloTcs C BBIACICHHEM CKOp-
JYIIOBOTO MaTepuaa, KOTOPbIi UAET Ha TIOCTPOSHHE PE3UCTEHTHON O00IOUKH SHII.
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XKenesucTple KIETKH Tenblia Menuca 2-ro THMA, JOKATU30BAaHHBIC JAUCTAIBHO OT OOTHIA, BKIFOYAIOT
BaKyOJIH ¥ BE3UKYJIbl, UMEIOIINE PAa3HYIO AIEKTPOHHYIO IoTHOCTh. Smyth J. and Clegg K. B cBoux mccie-
JIOBaHMSIX OOHAPY)XUIIM B COCTaBE CEKPETa ITHUX KJIETOK MYKONOJIMCAXapPHbI, YTO SBISETCS OKA3aTeIbCT-
BOM CJIN3eM0100H0# KOHCUCTEHIMY Y 3TuX BemiecTB [10]. JlaHHBIC KIIETKH MOTYT YIIydIIaTh IPOIECC Tepe-
MelIeHHs1 ChOPMHUPOBAHHBIX SHIL 10 TIETIISIM MATKH.

[To HaIIMM TPEIOIOKEHUIM, CEKPET JKelie3bl Memnca TakKe MOXKET OKa3bIBaTh BIMSHHE HAa CKOPOCTD
NIePEIBIDKEHHUS CIEPMATO30HIOB K SHIIEKIIETKE, a 3HAYUT, ¥ Ha aKTHBHOCTH IPOLIECCa OTLIO0TBOPECHUSL.

Raxnrouenue

HccnenoBanusi KEHCKOW  PENMPOAYKTUBHOM CHCTEMBI TpeMmaroibl P. robusta TOKa3bIBAlOT
HETIOCPEJICTBEHHOE Y4YacTHe KEITOYHMKOB W JKeye3sl Menuca B mporiecce 00pa3oBaHMsS OO0OJIOUKH
¢dopmupyrommxcst B 00THNE sdl. JKenTouHble KIETKH (HOPMHUPYIOTCS B JKENTOYHBIX (POJLIMKYJIAX,
pacIHoNIOKEHHBIX 10 O0OKaM Tena resibMUHTA. CKOPIIYNOBBIM MaTepuall 3peiibIX KEITOYHBIX KIETOK I0J
JNEUCTBUEM BEIIECTB-CTUMYJIITOPOB SKEJIE3UCTBhIX KJIETOK Tesblla Menuca MepBOro THIIA BBLACISAETCS U
YYacTBYET B CO3JIaHUU PE3UCTEHTHOIN CKOPIYHOBOWH 00OJIOUKH.

Tenbrie Menuca BITOTHSIET HECKOJIBKO (DYHKIMNA, OCHOBHBIMH M3 KOTOPBIX SBIISIIOTCS:

1) akTuBanus mpouecca BHICBOOOXKICHNS CKOPITYIIOBOTO MaTepuaja U3 KeITOUHbIX KIIETOK;

2) hopMHpoBaHUE PE3UCTEHTHON AUIIEBOM 00OJIOUYKH B pe3yJIbTaTe HACIaWBaHMUsI HA HEE CKOPIYIIOBOTO
MaTepHania;

3) obieruenue nporecca MepeMeIeHns Uil 10 MEeTIAM MaTKH 33 CHYeT «MYKO3HBIX» BELIECTB, BBIJE-
JISIIOIIMXCS KJIIETKaMy BTOPOIoO THIIA.
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P.M. YVanuena

Parastrigea robusta TpeMmaToaaHbIH capblybli3 Oe3aepi
MeH MeJiic JeHelirinin GyHKIHOHAJBIK peJiaepi

Maxanana Parastrigea robusta TpeMaTONaHbIH >KYMBIPTKA KaOBIFBIHBIH TY3UIyiHE KaTbICAThIH, AHAJIBIK
JKBIHBIC KYHeciHiH OenimaepiniH (capblybl3 Oe3mepi MeH Menuc JAeHemniri) KypbUIBIMABIK JKOHE
(YHKIMOHATBIK YHBIMIACYBIHBIH THCTOJOTHSUIBIK JKOHE JIICKTPOHIBIK-MHUKPOCKOMMSIIBIK, epeKIIeTiKTepi
aHpIKTasnFad. JKyMBIpTKa KaOBIFBIHBIH TY3UIy IIpomeci capblybl3 Oe3zmepi MeH Menuc AeHeNNirivig
(yHKIMOHAB! epeKenikTepine OainaHpicTel. OYHKIMOHAIIB CapbIybI3IBIK TYHIPIIKTEpl JalbIH JKOHE
JKETUITEH JXYMBIPTKA KaOBIKTBHIK MaTepHanmapsl 6ap (6actama axys3map). Capblybl3 TYHIpIIIKTEpl OOTHIITE
HeMece KaThIPAbIH HMPOKCUMANAbl OOiMIHAE areHTTepAiH OCepiHeH >KYMbBIPTKA KaOBIFBIHBIH KaJbIITaCybl
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CDyHKLI,VIOHaJ'IbHaﬂ pOrib XenTOYHMKOB 1 Tenbua Menuca ...

YLIiH aKyb3aapasl 6ocatanpl. Parastrigea robusta TpematonanbiH Menuc qeHeniri — MyabTH(YHKIHOHA-
Ibl MYIIE, OJ JKYMBIPTKa KaOBIHBIH alFallIkpl MeMOpaHACBhIHBIH TY3UTyiH; 03 CeKpeTTepiHiH areHTTepi
JKYMBIPTKA KaObIHBIH MaTepUalapblH Capblybl3 rpaHaapblHaH 00CaIl LIBIFYbIH; JKYMBIPTKA KaOBIHBIH TY31Ty
ypaicrepin kamTamach3 ereni. Ocbiaiiiia, TpeMaToJaHbIH capblybl3 GoUTHKyanapbl MeH Meiuc JeHentiri
JKYMBIPTKA KaOBIHBIH PE3UCTEHTTI OOJBIN TY3UIyiH KaMTaMachl3 eTeTiH, QyHKIMOHANNb! XKyie. byn ypaicte
Menuc neHemnri MaHBI3ABI PO aTKapajabl, all capblybl3 Oe3mepi XYMBIPTKA KaObIH TY3€TIH aKybI3[bI
MaTrepuaigbpl KaMmTamachl3 eredi. Parastrigea robusta TpeMmaTolaHbIH capblybl3 Gesfepi MeH Menuc
JEHEIITiHIH MUKPOMOP(OJIOTHSACH, YIbTPAKYPbUIBIMBI OOMBIHIIA AJBIHFAH aKIapaT, JKYMBIPTKA KaObIHBIH
TY3U1y YPAICIHIH epeKIIeniKTepi xaibinaa 0imiMal aiftapibiKTail TOIBIKTBIPAIbL.

Kinm ce30ep: TenbMHHTTEp, TpeMarojaiap, Ypramibl KeOel Kyieci, Capblybl3AbUIap —CapblybI3Ibl
xKacymanap, Menunca JeHeliri.

R.M. Ualiyeva

The functional roles of vitelline glands and Mehlis’ glands
of trematode Parastrigea robusta

This paper reflects the histological and electron microscopic features of the structural and functional organi-
zation of the female reproductive system (of vitelline glands and Mehlis’ glands) of the trematode
Parastrigea robusta involved in the formation of egg shell. It was established that the process of egg shell
formation is associated with morphofunctional features of vitelline glands and Mehlis’ glands. Functionally,
vitellines’ granules are ready and contain the shell material in a mature form (the precursor proteins are not
tanned proteins). Vitellines’ granules in the ootype or proximal uterus, release proteins for tanning under the
influence of agents. Mehlis’ glands of trematode Parastrigea robusta is a multifunctional organ that provides:
activation of the process of release of the shell material from vitelline glands; the formation of a resistant egg
shell as a result of layering the shell material on it; facilitating the process of moving eggs through the uterus
loops due to «mucosal» substances secreted by the second type of cells. Thus, the vitelline follicles Mehlis’
glands of trematode Parastrigea robusta represent a single functional unit that ensures the formation of a re-
sistant egg shell. In this process, one of the key roles is played by Mehlis’ gland, vitelline glands supply the
shell material. The obtained data on micromorphology, the ultrastructure of vitelline glands and Mehlis’
glands of trematode Parastrigea robusta will significantly add to the knowledge on the peculiarities of the
process of formation of a resistant egg shell.

Keywords: helminths, trematodes, female reproductive system, yolk gland, yolk cells, Mehlis’ gland.
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OueHka ajieJIbHOT0 COCTOSTHUSI WX T€eHOB KoJIeKIun npoca (Panicum miliaceum L.)
HA OCHOBE MOJIEKYJIAPHO-TeHeTHYeCKNX MAPKepPOB

B crarbe npezcTaBieHbl pe3yJbTaThl aHAIM3a O W3YYECHHIO MOJUMOP(U3Ma BaKCH I'€Ha MPOCa C IOMOIIBIO
MOJIEKYJISIPHBIX MapKepoB AJIs YCKOPEHMS CENEKIIMOHHOTO MpoIlecca 10 CO3/JaHHI0 Ka3aXCTAHCKUX HU3KOAMH-
JIO3HBIX COPTOB. /Iy u3y4eHus noauMopQu3Ma BaKCH I'eHa HCIOIb30BaIHM KOJJIEKLUIO Tpoca u3 88 o0pasion
paznaudHoro reorpaduueckoro mpoucxoxaeHus (Acdranucran, benbrusi, Benrpus, KHP, Kanama, Wnaus,
Hpan, Mekcuka, Ilakucran, Poccuiickas ®enepauusi, Coequnennsie llltatel Amepuxu, Typuusi, YkpauHa,
Opannnst). CKpUHUHT OTEYECTBEHHOM M MHPOBOI KOJUICKIMH IPOCAa Ha ayUIeTIbHOE COCTOSHHE waxy TeHa
OPOBOAMWIN C HOMOLIBIO CIEAYIOIIUX MoJeKyisipHelx MapkepoB: FPSLVVC3 u Rstop3; FPSLVVC3 n
ex7Srext; int7Sf u Rstop3; intSSfu R11; M5 u R11; M12 u R12; intSLf u R3. [ns xaxmoro mpaiimepa ObUTH
noJ00paHbl ONTUMANIbHBIE YCIOBHS MPOBENECHUs MoauMepazHoi nenHoi peaxkuuu (IILIP). M3 nmpoBeneHHBIX
aHaNM30B MoIMMOpP(hU3Ma BaKCH aljenei cpein U3ydeHHbIX NpaiiMepoB 3 (GEKTHBHBIMU OKA3aIMCh MapKePhI
intSf/ R11 u int7Sf/Rstop3. JlanHeie MapKkepbl MOKa3ain MoauMopdusM y OGOJbLINHCTBA 00pa3IoB, XOTs 00a
MapKepa He BBIABMIIM YETKUX OTIHYUNA MEXTYy aMIJIO3HBIMU M TIIOTHHO3HBIMHU reHoTumnami. Ilo octambHbIM
mapkepaM JJHK mpocumm TP npoxykToB y Bcex FeHOTUIIOB IOKa3aIi MOHOMOP(HOCTS.

Knrouesvie cnosa: mpoco, KOJUIEKIHS, aMIJIO3HBIH, TIFOTHHO3HEIH, Bakc reH, JIHK, mapxkep, TTLIP, mommMopdmzm.

Bseoenue

IIpoco noceBHoe (Panicum miliaceum L.) sBNSETCS OAHON M3 BAKHEHIIUX KPYIISHBIX KYJIBTYp B MHEpE.
OHO ucHoNB3yeTcst KaK UCTOYHHK MOJy4eHHs LIEHHOTO MPOyKTa — MIleHa (pocsHoi Kpymsl). TmeHo o6-
JlalaeT XOPOILIMMM BKYCOBBIMU Kau€CTBaMHU M BBICOKMMH IHIIEBBIMH JOCTOMHCTBaMH. IlmeHo conepxur
12-14,7 % Genkxa — Oosnblile, YeM pUCOBasi, SIYHEBAsA, KyYKypy3Hasi U coproBas Kpymnbl. B coctaBe Oenka BbI-
siBJICHBI 19 aMHHOKHCIIOT, B TOM YHCJIie M BCE HE3aMEHHMbIE aMUHOKUCIOTHL. 110 aToMy mokaszarento nimeHo
MPEBOCXOUT KPYMBI U3 APYTHX KYJIBTYp, & TakKe pkaHOW M mmeHndHbld xned. [lo comepikanuio xupa
(3,5 %) oHO ycTymaet TOJNBKO OBCSHOM Kpyme W Kykypyse [1]. K mpocoBuaHbIM 3makaM OTHOCST: HPOCO
o0bIkHOBeHHOE (Panicum miliaceum L.), aymusy (Setaria italica subsp. Italica H.Scholz), morap (Setaria
italica subsp. Mocharia (Alef.) H.Scholz), maiizy (Ecinochloa frumentaceae Link), appuxanckoe mpoco
(Pennisetum americanum (L.) Schuman) u npyrue. MupoBoe pou3BOJICTBO 3€pHA MPOCOBUAHBIX KYIBTYP,
o nanHeiM DAQO, coctaBiser okono 30 MIH T, U3 HUX MPOCO kemuyxHoe (Pennicetum) — 52 %, mipoco
UTANBSHCKOE, WK Yymu3a, Morap (Setaria) — 18 %, npoco moceBHoe (Panicum miliaceum L.) — 14 %.
Cpean mpoOCOBUAHBIX KyJIBTYp HauOoOJIbIIEe paclpoCcTpaHEHHE B HAllel CTpaHe 3aHMMAeT MPOCO OOBIKHO-
BEHHOE, UMEIOILEe ITPOAOBOIBCTBEHHOE, KOPMOBOE U PE3EPBHO-CTpATErHuecKoe 3HaueHue [2].

IIpoco moceBHOe Bo3aenbiBacTcss B 30 cTpaHax Mupa, B TOM uMciae W B 18 crpanHax EBpomsl.
OCHOBHBIMU ITPOU3BOJUTENSIMU IIpOCa IIOCEBHOI'O B HACTOsAIIEE BpeMs SBIIIOTCS ITh cTpaH: PO, Unnus,
Kurait, CILIA u Ykpauna [3, 4]. B cocenneii Poccun npoco 3aHuMaeT HanOOIbIINE TUIOINAAN CPEIN KPYIIs-
HBIX KyJIbTYyp. [loceBbI ero pacnpocTpaHeHbl B Hanboiee 3acyIMBBIX pernoHax Poccun: Ha 10oro-BocToke, B
LIEHTPAJIbHO-YEPHO3eMHOI 30He, Ha YKpauHe u B Kaszaxcrane, rae cocpenoroueHo 6onee 30 % moceBHBIX
TIoIael, MpUYeM B UCKOHHO MPOCOCEIONMNX 00nacTsax — AKTIOOMHCKOH, [laBnomapckoit 1 YpaibCKoi.
ITourn BABoe yBenuueHsl IuIomAnAu Mo mpocom B Kocranaiickoil, AxkMonuHCKOM u BocTouHo-
Kazaxcranckoit obnactsax. C ocBOeHHEM IETMHHBIX 3eMelb B Ka3axcraHe miomany moceBoB Mpoca J0CTH-
raiu 1,7 mitH Ta [5], HO Ha CeTOMHSAITHUHN ICHb IJIOMA L TTOCEBOB CHU3MIACH 10 48,4 THIC. Ta.

PazButre npococesHuss — MepCreKTUBHOE HANPaBJICHNUE B PEIICHUU psia 3aa4 Mo 00eCIIeueHUIO Hace-
JieHus] IPoAOBONIbCTBHEM. OCHOBHBIM M HanOoJjee LEHHBIM MPOJYKTOM MPOCOBOJCTBA SIBISETCS IIICHO, TI0
BKYCOBBIM Kau€CTBaM U IUILIEBBIM JOCTOMHCTBAM 3aHUMAIOILIEE OJJHO U3 IIEPBBIX MECT CPEH APYIUX KPYIL.

B 3epHe mpoca comepxurcst 81 % kpaxmana. KpaxmanbHoe 3€pHO COCTOMT M3 aMWIO3Bl U
amusionekTrHa. KinoueBbIM JepMEHTOM B CHHTE3€ aMHJIO3bI SIBIISICTCS IPaHyJI-CBsI3aHHAsl CHHTA3a Kpaxmaia
(GBSSI), Taxxe nzBecTHas kak Oenmok Waxy [6]. Y KyKypy3bl, sSlMEHS, pUca, OBCAa U y TIICHHILI ObLIH

66 BecTHuk KaparaHavHckoro yHuBepcuteTa



OueHKa annenbHOro COCTOSIHNUS WX FEHOB ...

OOHapyXeHbl MYTaHTBl MO TeHaM WX, y KOTOPBIX HaOJI0AaloCh CHI)KEHHE COJACPKaHMS WM TOJHOE
OTCYTCTBHE aMUJIO3bI [7]. Y CTaHOBIIEHO, YTO Y MIIEHUIBI KX/l 13 TeHOB WX HUMEET HECKOJIBKO allielneit:
aKTHBHBIN aiens (a), KoAupyromui cuaTe3 Oenka Waxy; HeakTUBHBIN (B — HYJIb-aJlIeNb), P KOTOPOM
cuHTe3 (yHKUMOHanbHOro Oenka Waxy OTCYTCTBYeT; (DYHKIMOHAJbHbIE aJield C  Pa3IuyHON
(dbepMeHTaTHBHOI akTUBHOCTHIO Oenka Waxy [8]. Fukunaga et al. (2002) B cBouX HccreoBaHUSIX TOKa3al
Hanmune JByX JokycoB reHa GBSSI (granule-bound starch syntase) y mpoca P. miliaceum, xoTopbiit
YCIIOBHO 0003Haums1 «S» — KOpoTkuid U «L» mnunHb rensl [9]. CoaepskaHue aMHII03bl Y BOCKOBHIHOTO
SHJIOCIIEpPMA IIPOCa COCTaBISIET 0 3,5 % M KOHTPOJIMPYETCS PELECCHBHBIMU alielisiMH WX-1/wx-2, a y
HEBOCKOBHJIHOTO 3HAOCIEpPMa — AOMUHAHTHbIME ayutesiMu Wx-1 1 Wx-2 [10]. IIpoaykTsl BOCKOBUIHBIX
(WX) COpPTOB 3€pHOBBIX KYJIbTYp BJIaJ€IOT BBICOKUMM AUETUUECKHMMHU CBONCTBaMHM U CIyXkaT MCTOUYHMKOM
MPOM3BOJCTBA aMUJIONEKTHHOBOTO Kpaxmalla Uil NPOMBILUICHHOCTH, [TO3TOMY B IOCJIeHEEe BpeMs Hada-
JIUCh UCCIIEIOBAHUS 10 CO3JaHHUI0 WX-COPTOB MHOTMX KyJbTYpP, B HaCTHOCTH IILIEHMIIbI, puca, rnpoca [11-
14]. BockoBuHble (TFOTHHO3HBIE) (hopMbl mpoca ObuTh emre n3BecTHhl ¢ XIX B. [15]. Ha coBpemenHoM
pPBIHKE Waxy THIbI IIPOCa M3-32 MX IOBBIIIEHHON KJIEWKOCTH M BBICOKOH OOBOJIAKMBAIOLIEH CIIOCOOHOCTH
HUMEIOT BBICOKHI CIPOC U XapaKTePU3yIOTCS MPOJOBOJILCTBEHHBIM IOCTOMHCTBOM.

Llens paboTel — M3y4YeHHE AJUICIIBHOTO COCTOSIHUSI TeHOB WX Ipoca ¢ IOMOIIbIO MOJICKYJISPHBIX
MapKepoB JJIsl YCKOPEHHUS! CEJIEKLMOHHOTO MPOLEecca MO CO3JAaHMI0 Ka3aXCTAHCKUX TIIFOTUHO3HBIX COPTOB
mpoca.

Mamepuanvt u memoowt uccredo8anus

B uccnenoBanmsax nonmmop¢usMa BaKCH T'€Ha MCIOJIB30BaIN KOJUICKIMIO Tpoca u3 88 obpasuos. 13
HuX 45 Opum nmomydensl oT Peginal Plant Introduction Station (muposas xomnekuust USDA), lowa State
University (CIIIA), 28 — o6pasupl u3 BUP (Cankr-IletepOypr, Poccnst), 15 — U3 ka3axcTaHCKHX CEJICKIIU-
OHHBIX YyUpeXJEHW. B KauecTBe TJIIOTHMHO3HOTO CTaHJAapTa UCHONL30Bamu obpazen Pl 436626
(LungShu 18) u3 xomnekuun USDA.

Oxemparyus JIHK u3 npopocmxos npoca. J|jis ipoBeieHs] MOJNEKYISIPHO-TeHeTHIeckoro ananmm3a JIHK
BBIJICTISUTH M3 5-THEBHBIX 0€CXJI0pO(GMILIBHBIX MPOPOCTKOB Ipoca o MoaupuiupoBanHsM Metogom CTAB
[16]. Cemena npopamuBaii BO BIAXHON KaMepe B cTepuibHON vamike [leTpu, Ha yBIaKHEHHOW CTEPUIIb-
HOW (QUIbTPOBaNBbHOM Oymare, B TeMHOTE, Ipu Temmeparype 25 °C. 2—-3 mT. TpopoOCTKOB MOJIOKWIN B TIPO-
oupky oobemom 2 mi u nobasuu 400 mxn CTAB 2 %-0ydepa, 3aTeM u3Menpyaiu ¢ MOMOLIBIO MaJ0YKHU-
n3menpuntens. Jlobaswmm 10 mxin PHKa3er n unkyouposanu 60 muH nipu 65 °C Ha BoasHOM OaHe, Ieproau-
4yeckH akkypaTHo B3OanteiBaiu. Ilocie nodasmmu 400 Mk cMecu xiopodopMa U U30aMHUIIOBOTO CIHUPTa U
neHTpudyrupoBayin 1| MuH ipu MakcuManbHoi ckopoctH (13000 06/MuH). OCTOPOKHO MUMETKON 0TOOpan
BEPXHIOIO a3y, IEPEeHeCIn B HOBYIO MPoOUpKy 1 gobaBuian 350 MKJI XOJIOHOTO U30MPOIIAHOJIA U TIATENb-
HO mnepememnBany. LenrpudyrupoBanu 5 mun npu makcumanbHoU ckopoctr (13000 06/MuH), cnuBamu
cnupT ¥ JJHK ocraBunm B oTKpbITOM npoOupke amst cymku. Beicoxmyto JJHK pactBopwin B puctuiupo-
BaHHOU BOJIe ¥ KOHIICHTPAIHIO onpeaeisiii Ha HaHojpore (Nano Drop 2000, Thermo Scientific).

Peaknmonnas cmeck TP o6vemom 15 mxn copepkana: 8 mxn 2xGreen Master Mix (USA), 5,2 mkn
ddH,O, 10 pM 1 mka kaxnoro npaiimepa (R, F) u 100-150 ur IHK-marpuner. JJHK-ammmudukanuio ocy-
utectBisM B ammadukarope SimpliAmp™ ThermalCycler, (Thermo Fisher Scientific). B kauecTe Mapke-
pa MosekyIsipHoro Beca ucnonb3oBanu «100 bp Ladder» (BioLabs, New England). Bo Bcex skcniepumenTax
BCE HCIIOJIb30BaHHBIC NpaiiMepbl CHHTe3UpoBaHbl KommaHuen «Applied Biosystems» (CLHA). Ilpomyktst
[P paznensnu snextpodope3om B 1 %-m arapo3nom (Molecular Biology Grade, Invitrogen) rene B Tpuc-
anieratHoM Oydeprom pactBope (TAE: Tpuc-anerar — 40 MM, 3ATA — 1 MM, pH 8,0). Dnexrpodopes
npoBoauiu npu HanpspkeHnd 120 V B tedyenue 1 4. Ilocne anextpodopesa BU3yanu3aluio pe3yabTaToB aM-
IAQUKAIIH OCYIIECTBIISUIN C TIOMOIIBIO Teb-TOKyMeHTHpYroiel cuctemsl (Viber, 2010).

Pezynomamul uccnedosanus u ux oocysxcoenue

Jlis oLleHKU ajuIenbHOro cocTOsIHUS WX IeHa y KOJUIEKIMM IIPOCca UCIOJIb30BAJIM METOM MOJIEKYJLIp-
Horo mapkuposanus. s nposenenus I11[P-ananu3a Ha HavyanbHOM 3Tane ObLIM ONTHMH3UPOBAHBI Mapa-
MeTpsl TP u snextpodopesa. /s BoisiBieHUs noauMopdu3Ma BakCH I'eHa ObLIH TOA00paHbl CIEAYIONINe
npaiimepsr: FPSLVVC3 u Rstop3; FPSLVVC3 u ex7Srext; int7Sf u Rstop3; int5Sfu R11; M5 u R11; M12
u R12; int5Lf u R3. Ipoxyxrsl [ILP pazpensinu B 1 % arapo3nom rene. B kauecTBe cranmapra MCIoIb30Ba-
HBI TJIIOTMHO3HBIE 00pa3upl. [locienoBaTenbHOCT AaHHBIX MpaiiMepoB M ONTUMHU3UPOBAaHHAS MpPOrpaMma
ycnosuii ipoBesienust [P ykazanb! B Tabnuiie.
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Tab6anumna
CukBeHC MpaiiMepHBIX NMap JJIs mpoca

TIpatimepsr ITocemoBaTensHOCTD MpaiiMepoB (5°-37) Yenosus [P
FPSLVVC3 |F— TCCCCTCCCTCGTCGTCTGCGC 98 °C — 30 c; 40 ukion: 98 °C — 10 ¢c;
u Rstop3 R — AGGGAGCGGCCACGTTCTCCTT [17] 72 °C — 2 mun 30 ¢; 1 nuki: 72 °C — 10 mun
FPSLVVC3 [F— TCGTTTGATGTTCGTAGACGCC 98 °C — 30 c; 40 ukios: 98 °C — 10 ¢c;
n ex7Srext |R — GGGGCAACCTTTGCATTCTTGTAGATG [17]|71°C —30c¢; 72 °C — 1 MumH;

1 muxir: 72 °C — 10 mun
int7Sf F — TCCCCTCCCTCGTCGTCTGCGC 98 °C — 30 c; 40 ukios: 98 °C — 10 ¢c;
u Rstop3 R — AGGGAGCGGCCACGTTCTCCTT [17] 64 °C —30c; 72 °C — 1 mun;
1 mukir: 72 °C — 10 mun
int5Sf F — TGCATTTAAACAAGGGGCGAGTACTG 98 °C — 30 c; 40 ukios: 98 °C — 20 ¢c;
nR11 R — CAGGCACACTGCTCCCAATG [17] 64°C—30c;72°C—30c;
1 muxon: 72 °C — 10 mun
M5u R11 F — GGACGTCAGCGAGTGGGACC 94 °C — 2 mun; 30 mukios: 94 °C — 30 ¢c;
R — CAGGCACACTGCTCCCAATG [17, 18] 58°C—30¢;72°C — 1 mun 30 c;
1 muxn: 72 °C — 7 mun
M12uR12 |F— CGTGACCATCTCTTCCTGTA 94 °C — 2 mun; 30 mukios: 94 °C — 30 ¢c;
R — CGACGACGAACTCTCAACAC[17] 58°C—30¢; 72°C — 1 mun 30 c;
1 muxn: 72 °C — 7 mun
intSLfu R3 |F— ATGTTTGAATGAATGCTCC 94 °C — 2 muH; 35 mukios: 94 °C — 45 c;
R — TGGTAGTTGCTCTTGAGGTA [17, 18] 54°C—30c;72°C—150c;
1 mukir: 72°C — 7 MuH

Jummnasbnii «Ly» nokyc rena GBSSI, koHTponupyronmii CHHTE3 KpaxMaiia y mpoca, 0XBaThIBaeT 3,6 KO u
cogepxut 14 sx30H0B [10]. [Ipaiimep IntSL{/R3 B L nokyce oxBareiBaeT 001aCTh MEXIY 5 U 7 HHTPOHOM.
[Ipu ncnons3zoBannu mMapkepa IntSLf/R3 y Bcex 00pa3noB npoca aMumnuIUPOBAIHCE PparMeHThl pa3me-
poMm 251 m.H. (puc. 1).

M1 20 S s Gl 80

10 11 12 13 14 M 45 46 47 48 49 50 51 52 53 54 55 56 57 58

|
|
|
\
1
W

——— -— — 251 m.H.
15 16 17 18 19 20 21 22 23 24 25 26 27 2B 29 59 60 61 62 63 64 65 66 6768 69 70 71 72 73
S O e T T — e ——— —————— —— 251 M.
30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 74 75 76 77 78 79 80 B1 B2 83 B4 B85 86 B7 88
S PR — —— — —_ —— ————— it 251 n.H.

M — mapkep; I — Ames 11641; 2 —PI1170587; 3 — P1170589; 4 — P1170591; 5 — PI1 173002; 6 — P1 173750; 7 — P1173752; 8§ — P1 177481,
9 — PI 180450; 10 — PI 204598; 11 — PI1 207501; 12 — P1211059; 13 — PI 219931; 14 — PI 220670; 15 — PI 222201; 16 — PI 223793;
17— PI 251389; 18 — PI 253955; 19 — PI 255736; 20 — PI 260053; 21 — PI 268411; 22 — PI 269953; 23 — PI 269960; 24 — PI 289322,
25 — PI289324; 26 — PI 289329; 27 — PI 296376; 28 — PI 346933; 29 — PI 222811; 30 — PI1 346937; 31 — PI 346941; 32 — PI 346942,
33— PI 365844; 34 — PI 365847, 35 — PI 367684; 36 — PI 463090; 37 — PI 463243; 38 — PI 463244, 39 — PI 531404, 40 — PI 649373,
4] — P1649374; 42 — PI1 649375; 43 — PI 654403; 44 — K-9681; 45 — K-10112; 46 — K-9989; 47 — K-9645; 48 — K-10213; 49 — K-10204;
50— K-10222; 51 — K-10286; 52 — K-10299; 53 — K-1066; 54 — K-803; 55 — K-3742; 56 — K-148; 57 — K-8873; 58 — K-1142;
59 — K-9910; 60 — K-9703; 61 — K-9658; 62 — K-9800; 63 — K-9837; 64 — K-1437; 65 — K3742; 66 — K-9580; 67 — AkTIOOMHCKOE KOp-
MoBoe; 68 — Ilamsatu bepcuesa; 69 — Spkoe 3; 70 — Spxkoe 5; 71 — Spkoe 6; 72 — Spkoe 7; 73 — Omckoe 11; 74 — Kopmooe 89; 75 — IlaB-
nopapckoe; 76 — Kokierayckoe 66; 77 — 3onotucroe kopmoBoe; 78 — bapHaynbckoe kopmoBoe; 79 — CapaToBckoe 6; 80 — Ypanbsckoe 109;
81 — Ulopranauuckoe 7; 82 — CapartoBckoe 3; 83 — K-2377; 84 — K-1685; 85 — PI 346940; 86 — PI 346946, 87 — Pl 436626;
88 — K-1 Mazha Yan

Pucynox 1. Dnexrpodoperpamma npoxykros [P, nomyuennsix ¢ npaiimepamu IntSLf/R3
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OueHKa annenbHOro COCTOSIHNUS WX FEHOB ...

Cpenu u3ydeHHBIX 00pa3LOB KOJUIEKIMK NpOca JAaHHBIM Mapkep He BhIBHI mosmmopdusma, JJHK-
(bparMeHThl BCEX COPTOB U 00pas3IloB, a TAKKE y CTAHAAPT IIIOTHHO3HOTO COpTa OBUIN MAEGHTUYHBIC 110 pa3-
Mepy. JTO BbIpakeHO Ha 3nekTpodoperpamme HanmuueM [P ¢pparmeHTOB, pacnonoXkeHHbIX Ha OJHUHAKO-
BBIX MO3UIMSX, pazMepoM 251 1.H.

[Mpaiimep FLVVC/Rstop3 noaHOCTBI0 aMIUAUIMPYET ydacTok L rena, HaumHas co 2-1o a0 14-ro k-
30Ha, pasmepom [P nmpoaykra 3,6 k6 (puc. 2).

M L 203004 50 60 TR Ol 00 IS S M 45 46 47 48 49 50 51 52 53 54 55 56 57 58
—— o ——— W —— — o — — o 3,6 k6
bd et os - . o4 - o Capa .

|

- -y e ——

U U U R 1 2 LB A ol N ] ) 59 60 6162 63 64 65 66 67 68 69 70 71 72 73

S ey e W g v S S S . b — oy e NP~ 3,6 kO

-_l'" i 0 ) .

— g - - en e
- e e m—— -————

30 31 32 33 34 35 36 37 38 39 40 41 42 43 44
74 75 76 77 78 79 80 81 82 83 84 B5 86 87 &8

[ —— — N - bl ke el -— . — 3,6 KO

M — mapkep; I — PI1346946; 2 — Ames 11641; 3 — PI 170587; 4 — PI 170589; 5 — P1 170591; 6 — P1173002; 7 — PI 173750; 8§ — PI 173752;
9 — PI 177481; 10— PI 180450; 11 — PI 204598; 12— PI 207501; 713 — PI 211059; 14— PI 219931; 15— PI 220670; 16 — PI 222201,
17 — PI 223793; 18 — PI 251389; 19 — PI 253955; 20 — PI 255736; 21 — PI 260053; 22 — PI 268411; 23 — PI 269953; 24 — PI 269960;
25— PI 289322; 26 — PI 289324; 27 — PI 289329; 28 — PI 296376; 29 — PI 346933; 30 — PI 222811; 31 — PI 346937, 32 — PI 346941,
33 — PI 346942; 34 — PI 365844; 35 — PI 365847, 36 — PI 367684; 37 — PI 463090; 38 — PI 463243; 39 — PI 463244; 40 — PI 531404,
41 — P1649373; 42 — PI1 649374; 43 — PI1 649375, 44 — P1654403; 45 — K-9681; 46 — K-10112; 47 — K-9989; 48 — K-9645; 49 — K-10213;
50— K-10204; 51 — K-10222; 52— K-10286;53 — K-10299; 54— K-1066; 55 — K-803; 56 — K-3742; 57 — K-148; 58 — K-8873;
59— K-1142; 60 — K-9910; 6/ — K-9703; 62— K-9658; 63— K-9800; 64— K-9837, 65— K3742; 66— K-1437; 67 — K-9580;
68 — AxTioOuHCKOE KopMoBoe; 69 — Ilamsatu bepcuesa; 70 — Spkoe 3; 71 — Spkoe 5; 72 — Slpkoe 6; 73 — Spkoe 7; 74 — Owmckoe 11;
75 — Kopmosoe 89; 76 — IlaBnonapckoe; 77 — Kokmerayckoe 66; 78— 3onotucroe kopmopoe; 79 — bapHayibckoe KOpPMOBOE;
80 — Caparosckoe 6; 81 — Ypanbckoe 109; 82 — Illoprannunckoe 7; 83 — Caparosckoe 3; 84 — K-2377; 85 — K-1685; 86 — PI 346940;
87 — P1436626; 88 — Mazha Yan

Pucynox 2. Dnexrpodoperpamma npoxykros [1LIP, nomyuennsix ¢ npaiimepamu FLVVC/Rstop 3

Kak BugHO u3 anexrpodoperpammel, npaiivep FLVVC/Rstop3 He BBISBIII OTIMYNA MEXKTy aMUJIO3HbI-
MU M TJIIOTUHO3HBIMU oOpasuamu. [lpu ucnonszoBanunm manHoro npaiimepa B [P ammmuduumposancs
¢dparmenT amuHO# 3,6 k6. Ha asnexrpodoperpamme ¢ oxugaembim [P ¢pparmentom Takke OBUIM YETKO
orMmeueHbl Hecrienupuueckue Gparmentst [P, pazmepom okono 300—400 1.

[paiimep Int7Sf/Rstop3 oxBaThIBacT yuacTok S reHa Mexay 7 HHTpOHOM u 14 3x30HOM. B necarom k-
30He HaxoAuTcs 15 map genenmu y Bakcy THIOB npoca. [Ipu ucnoiabp30BaHUM JAHHOTO MOJIEKYJISIPHOTO Map-
Kepa y HccieyeMbIX 00pa3ioB aMIminduIupoBanick GgparMeHTsl pazmepom okoio 100 m.a. Ha pucynke 3
MPEICTaBJICHBI PE3YNbTATHI 31eKTpodopeTrdeckoro ananu3a npoaykros 1P no ganasim JJHK-mapkepam y
UccIeLyeMbIX 00pa3LoB.

Ha snextpodoperpamme 1o JaHHOMY MapKepy Y€TKO BBIPaKEH MOIMMOP(H3M Yy HEKOTOPBIX 00pa3IioB.
Hamnpumep, y o6pasuos PI 22379322; P1 268411; PI 269953; PI1 269960; P1 289329; PI 268411; PI 269953;
PI 269960; PI 289329; fpkoe 6; bapnaynbckoe kopmoBoe u CapaToBckoe 3 oTMeueHa reTepo3UrOTHOCTb.
[Ipu ncnonb30BaHUM AAHHOTO MOJIEKYJISIPHOTO MapKepa y palloHHpOBaHHBIX copToB Slpkoe 5 u Kokmreray-
cKoe 66 MPOIYKTHI aMIDTH(DUKAIMH OTIUYAIUCH OT OCTANBHBIX 00pa3noB, pparmentst [1L[P O6butu pazmepom
oko10 90 1.H., a y octanbHbIX 00pa3uoB — 100 m.H. X0Ts HaHHBIN MapKep U MoKa3all HOJTUMOPHHU3M MEXKIY
HCCIIeAyeMbIMA 00pa3laMy, OJHAKO YETKUX OTIMYMHA MEXAY BBICOKO- U HU3KOAMHIIO3HBIMH T'€HOTHUIIAMHU
BBISIBUTB HE yJaJIOCh.

Mapkep M12/R12 ammmuduuupyer TP npoxaykr pazmepom 632 m.H. Ilo pesynbsraram [P ananusza
BBISIBJICHO, 4TO mpoduu ¢parmentoB JJHK y Bcex M3ydeHHBIX T€HOTHIIOB OKa3aIMCh UACHTHYHBIMHU, U pa3-
Mep aMILTMKOHA cocTaBull 632 1.H. (puc. 4).
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100 m.H.

100 m.H.

100 m.H.

M — mapkep; I — PI1346946; 2 — Ames 11641; 3 — PI 170587; 4 — PI1 170589; 5 — P1 170591; 6 — P1173002; 7 — PI 173750; 8§ — PI 173752;
9— PI 177481; 10— PI 180450; /1 — PI 204598; 12— PI1 207501; 13 — PI 211059; 14 — PI 219931; 15— PI 220670; 16 — PI 222201,
17— PI 223793; 18 — PI 251389; 19 — PI 253955; 20 — PI 255736; 21 — PI 260053; 22 — PI 268411; 23 — PI 269953; 24 — PI 269960;
25— PI1289322; 26 — PI 289324; 27 — PI 289329; 28 — PI 296376; 29 — PI 346933; 30 — PI 222811; 31 — PI 346937, 32 — PI 346941,
33 — PI 346942; 34 — PI 365844; 35— PI 365847; 36 — PI 367684; 37 — PI 463090; 38 — PI 463243; 39 — PI 463244; 40 — PI 531404;
4] — PI 649373; 42— Pl 649374; 43— PI 649375; 44— Pl 654403; 45— K-9681; 46 — K-10112; 47 — K-9989; 48 — K-9645;
49 — K-10213; 50 — K-10204; 51 — K-10222; 52 — K-10286; 53 — K-10299; 54 — K-1066; 55 — K-803; 56 — K-3742; 57 — K-148;
58 — K-8873; 59 — K-1142; 60 — K-9910; 61 — K-9703; 62 — K-9658; 63 — K-9800; 64 — K-9837; 65 — K3742; 66 — K-1437; 67 — K-9580;
68 — AxtrobuHckoe kopMoBoe; 69 — Ilamsatu Bepcuesa; 70 — Spkoe 3; 71 — Slpkoe 5; 72 — Spkoe 6; 73 — Slpkoe 7; 74 — Owmckoe 11;
75 — Kopmosoe 89; 76 — IlaBnonapckoe; 77— Kokmerayckoe 66; 78— 3onotucroe kopmopoe; 79 — bapHayibckoe KOpPMOBOE;
80 — Caparosckoe 6; 81 — Ypanbckoe 109; 82 — Illoprannunckoe 7; 83 — Caparosckoe 3; 84 — K-2377; 85 — K-1685; 86 — PI 346940;
87 — P1436626; 88 — MazhaYan

Pucynox 3. Dnexrpodoperpamma npoaykros [P, nonyuennsix ¢ npaiimepamu Int7Sf/Rstop 3

632 m.H.

632 m.H.

632 m.H.

M — mapkep; I — PI346946; 2 — Ames 11641; 3 — PI 170587; 4 — PI1 170589; 5 — P1 170591; 6 — P1 173002; 7 — PI 173750; 8 — PI1 173752,
9— PI 177481; 10— PI 180450; /1 — PI 204598; 12— PI1207501; /3 — PI 211059; 14— PI 219931; 15 — PI 220670; 16 — PI 222201;
17— PI 223793; 18— PI 251389; 19 — PI 253955; 20 — PI 255736; 21 — PI 260053; 22 — PI 268411; 23 — PI 269953; 24 — PI 269960;
25— PI1289322; 26 — PI 289324; 27 — PI 289329; 28 — PI 296376; 29 — PI 346933; 30 — PI 222811; 31 — PI 346937, 32 — PI 346941,
33 — PI 346942; 34 — PI 365844; 35 — PI 365847; 36 — PI 367684; 37 — PI 463090; 38 — PI 463243; 39 — PI 463244; 40 — PI 531404;
4] — P1649373; 42 — PI1 649374; 43 — PI1 649375; 44 — P1 654403; 45 — K-9681; 46 — K-10112; 47 — K-9989; 48 — K-9645; 49 — K-10213;
50— K-10204; 51— K-10222; 52 — K-10286; 53 — K-10299; 54— K-1066; 55— K-803; 56 — K-3742; 57 — K-148; 58 — K-8873;
59 — K-1142; 60 — K-9910; 61 — K-9703; 62 — K-9658; 63 — K-9800; 64 — K-9837; 65 — K3742; 66 — K-1437; 67 — K-9580; 68 — Akrtio-
ouHckoe kopmoBoe; 69 — Ilamstu bepcuesa; 70 — Spkoe 3; 71 — Spkoe 5; 72 — Spkoe 6; 73 — Spkoe 7; 74 — Omckoe 11; 75 — Kopmosoe 89;
76 — IlaBnomapckoe; 77 — Koxmerayckoe 66; 78 — 3onotucroe kopmoBoe; 79 — BbapHaynbckoe kopmooe; 80 — Capatockoe 6; 8/ — Ypanb-
ckoe 109; 82 — Illopranaunckoe 7; 83 — Caparosckoe 3; 84 — K-2377; 85 — K-1685; 86 — P1346940; 87 — P1436626; 88 — Mazha Yan

Pucynox 4. Dnekrpodoperpamma nponykros 1P, monydennsix ¢ npaiimepamu M12/R12
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OueHka annenbHOro COCTOSHWUS WX FEHOB ...

Takum o6pazom, no pesyabratam [1LP ananuza M12/R12 mapkep siBisieTcsi MOHOMOP(HBIM AJIs1 BCEX
00pas3ioB mnpoca.

Mapkep int5SSf/R11 kogupyeT ydacTok S reHa, KOTOPBI 0XBaThIBAET PACCTOSHUE MEX/Y HETPaHCIIH-
PYEMBIM Y4acTKOM 5-r0 MHTPOHA U TPAHCIUPYEMBIM ydacTKoM 11-ro sk3oHa. Ilpn ncnonszoBanuu Mapkepa
int5Sf/R11 GonbIMHCTBO 00pa3IoB MOKa3aiy MoauMopdu3M (puc. 5).

M1 2 3.4 5 6.7,8.9:10.11.1213 14 M 45 46 47 48 49 50 51 52 5354 55 56 5758

100 m.1.
100 m.H.
it i 74 75 76 77 79 80 Bl B2 83';84—___85 86 87 88 89
o = s . L ey iy i
30 31 32 33 34 35 4142 43 44 R SV B =0 B EE B8 ¢
: ol 100 m.u.
. e o S e T - i - - - ——

M — mapkep; I — PI1346946; 2 — Ames 11641; 3 — PI 170587; 4 — PI1 170589; 5 — P1 170591; 6 — P1173002; 7 — PI 173750; 8§ — PI 173752;
9 — PI 177481; 10— PI 180450; 11 — PI 204598; 12— PI 207501; 13 — PI 211059; 14— PI 219931; 15 — PI 220670; 16 — PI 222201;
17— PI 223793; 18— PI 251389; 19 — PI 253955; 20 — PI 255736; 21 — PI 260053; 22 — PI 268411; 23 — PI 269953; 24 — PI 269960;
25— PI 289322; 26 — PI 289324; 27 — PI 289329; 28 — PI 296376; 29 — PI 346933; 30 — PI 222811; 31 — PI 346937, 32 — PI 346941,
33 — PI 346942; 34 — PI 365844; 35— PI 365847; 36 — PI 367684; 37 — PI 463090; 38 — PI 463243; 39 — PI 463244; 40 — PI 531404;
4] — P1649373; 42 — PI1 649374; 43 — PI1 649375; 44 — P1 654403; 45 — K-9681; 46 — K-10112; 47 — K-9989; 48 — K-9645; 49 — K-10213;
50— K-10204; 51 — K-10222; 52— K-10286; 53 — K-10299; 54— K-1066; 55 — K-803; 56 — K-3742; 57— K-148; 58 — K-8873;
59 — K-1142; 60 — K-9910; 61 — K-9703; 62 — K-9658; 63 — K-9800; 64 — K-9837; 65 — K3742; 66 — K-1437; 67 — K-9580; 68 — Akrtio-
6uHckoe kopmoBoe; 69 — Ilamsitu bepcuesa; 70 — Spkoe 3; 71 — Spkoe 5; 72 — Spkoe 6; 73 — Spkoe 7; 74 — Omckoe 11; 75 — Kopmosoe 89;
76 — TlaBnonapckoe; 77 — Kokerayckoe 66; 78 — 3osotrcroe kopmoBoe; 79 — bapHaynbckoe kopMoBoe; 80 — Capartockoe 6; 81 — Ypaib-
ckoe 109; 82 — Illopranaunckoe 7; 83 — Caparosckoe 3; 84 — K-2377; 85 — K-1685; 86 — P1346940; 87 — P1436626; 88 — Mazha Yan

Pucynok 5. Dnekrpodoperpamma npoaykros 1P, monyueHHsx ¢ npatimepamu int5Sf/R11

U3 pucynka Buano, uro y obOpasuos: Pl 170589; PI 253955; PI 255736; PI 260053; PI 289324;
PI 289329; PI 296376; PI 346933; PI 222811; PI 346937; PI 346942; PI 367684; PI 649373; PI 649374;
PI 649375; K-9645; K-9703; K-2377; K-1685 u PI 346940 pa3zmep TP ¢pparmenta amxe 100 m.H., ueM y
OCTaJIbHBIX TEHOTHIIOB.

Mapkep M5R11 ¢nankupyer ydactok S rena mexay 9 u 11 sx3onamu. [Ipu ucrnonb3oBaHuu JaHHOTO
Mapkepa oxkugaembiii pazmep [TLP npoaykra y xomutekiuu mpoca coctasui 391 m.H. (puc. 6).

[podumu [P mpomykToB y BceX COPTOB U 00pa3lioB OKa3anuch HACHTUYHBIMU. [Ipaiimep M5R11 He
00HapYXHUJ HOMUMOPPHU3MA MEXKIY AMHJIO3HBIMU U TIIOTUHO3HBIMU T€HOTHIIAMH, YTO TOBOPUT O HATHYHH Y
HHUX JOMHMHAHTHOM aJUIeNIM BaKCH I'€Ha B TOMO3MI'OTHOM COCTOSHMU. BOCKOBOIW NMpU3HAK KOHTPOIHPYETCS
reHoM WX, Kkotopblii komupyer ¢epment GBSSI, perymupyrommii cuHTe3 amuno3bl. Mccnemoanus
Graybosch u Baltensperger [10] nokasanm, 4To y BOCKOBUIHBIX T€HOTUIIOB COACP)KaHNE aMUIIO3bI B Kpaxma-
Jie 3HAOCIEepMa cocTaBisieT 10 3,5 %, W AaHHBIA NPU3HAK KOHTPOJMPYETCS PELECCUBHBIMHU aJUICIISIMU
wx-1/wx-2. [lodydyeHHbIe HAMU pe3yJIbTaThl HE BBIIBUIM YETKUX OTIMYMI MEXKIYy aMWJIO3HBIMH M TIIFOTH-
HO3HBIMH 00pa3laMu KOJUICKIUH MIPOCa, ITO MOXKHO OOBSICHUTH TE€M, YTO CPeAH MU3YyYEHHBIX 00pa3LoB CO-
JIep>KaHue aMUII03bI ObLTO BEITIIE 5 Y%.

Cepus «buonorusa. MegmuuHa. Meorpacdus». Ne 1(93)/2019 7



W.A. XupHosa, A.B. PeicbekoBa 1 gp.
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1 — wapkep; 2 — K3742; 3 — P1649372; 4 — Ames 11641; 5— Ames 28191; 6 — PI 170587; 7 — PI 170589; 8§ — PI 654404; 9 — PI1 170591;
10— PI 173002; /1 — PI 173750; 12— PI 175798; 13 — PI 175798; 14 — PI1 176654; 15— P1 177481; 16 — PI 179391; /7 — PI 180450;
18 — PI 204598; 19 — PI 204598; 20 — PI 207501; 21 — PI 211059; 22 — PI 219931; 23 — PI 220670, 24 — PI 222201; 25 — PI 223793;
26 — PI 251389; 27 — PI 253955; 28 — PI 255736; 29— PI 260053; 30 — PI 268411; 31 — PI 269953; 32 — PI 269960; 33 — PI 289322;
34 — PI 289324; 35 — PI 289329; 36 — PI 296376; 37 — PI 346933; 38 — PI 222811; 39 — PI 346937; 40 — PI 346941; 41 — PI 346942;
42 — P1346944; 43 — P1365844; 44 — P1365847; 45 — KopmoBoe mpoco; 46 — P1442533; 47 — P1 463090; 48 — PI1 463243; 49 — P1 463244;
50— PI 531404; 51 — PI 649373;52 — PI 649374; 53— PI 649375, 54— PI 654403; 55— K-9681; 56 — K-10112; 57 — K-9989;
58 — K-9645; 59 — K-10213; 60— K-10204; 6/ — K-10222; 62 — K-10299; 63 — K-1066; 64 — K-803; 65 — K-3742; 66 — K-148;
67 — K-5786; 68 — K-8873; 69— K-1142; 70 — K-9910; 71 — K-9703; 72— K- 9655; 73 — K- 9658; 74 — K-9800; 75 — K-9837,
76 — K-1437; 77 — K-9580; 78 — AxtioOunckoe kopmoBoe; 79 — Ilamsatu bepcuesa; 80— Spkoe 3; 81 — Spkoe 5; 82 — Spxoe 6;
83 — Spxoe 7; 84 — Omckoe 11; 85 — Kopmosoe 89; §6 — Koxmrerayckoe 66; 87 — 3omotucroe kopMoBoe; 88§ — bapHaynbckoe kopMoBoe

Pucynok 6. Dnekrpodoperpamma npoaykro [11[P, monydennsix ¢ npaiimepamu M5R11

Takum 00pa3oM, W3 MPOBEJACHHBIX AHAIN30B NOIMMOP(PU3MA BaKCH aJUICNICH CpeAn H3YYCHHBIX
FPSLVVC3/Rstop3; FPSLVVC3/ex7Srext; int7Sf/Rstop3; int5Sf/R11; M5/R11; M12/R12; int5SL{/R3 momne-
KYJISIpHBIX MapkepoB 3(hdekTuBHbIME Okaszanuch Mapkepsl intSSf/R11 u int7Sf/Rstop3. JlaHHble Mapkepbl
MOKa3aJIu TIOJIMMOP(H3M y OOJIBIIMHCTBA 00pa3IoB, XOTs 00a MapKepa He BBISBUIIM YETKHX OTIIMYUH MEKITY
aMWJIO3HBIMU M TIIIOTHHO3HBIMH TeHoTHnaMu. [To octaneabiM Mapkepam mpodumm [TLP mpogykToB y Beex
COPTOB ¥ 00Pa3LOB OKAa3aINUCh HICHTUYHBIMH.

Paboma evinonnena 6 pamxax npoexkma AP05131622 «llonyuenue nepcnekmusHbIX HUSKOAMULIO3HBIX
00pasyos npoca OJisl CeleKyuy Ha OCHOBE DUOXUMUYECKUX U MONEKYNAPHO-2eHEMUUECKUX MEM0008» No Noo-
npuopumemy «Hayxu o osrcuznu u 300pogvey brodocemnotl npoepammor 055, ¢unancupyemoii Tocydapcm-
seHHbIM yupexcoenuem «Komumem nayxu Munucmepemea obpazoeanus u nayku Pecnybnuxu Kazaxcmany.
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N.A. Xupnosa, A.b. PeicoekoBa, D.H. [{rocubaesa, A.W. CeiiTxoxaes,
I'.T. EcenbexoBa, A.E. XXakenosa, H.b. Manraii

Tapsl (Panicum miliaceum L.) KOJUIeKIIUACBIHAA WX TeHiHIH aJJIeJbAiK JKarJaibIHA
MOJIEKYJIAJIbI-TeHETHKAJIBIK MapKepJiep Heri3iHge 0arajay xKyprisy

Makasaia TapblHBIH TOMEH aMHJIO3JIbl Ka3aKCTaH/BIK CYPBINTApbIH IIbIFapy OOWBIHINA CEJICKUHUs HPOIECIH
JKEIeeTy MAaKCaThIHIA BAaKCH TEHIHIH NOIMMOPQU3MIH MOJEKYIaNbIK MapKepiep KeMeTiMeH 3epTTey
HOTIDKeJIepi KepceTinreH. Bakcu reHiHiH MoIMMOpGU3MIiH 3epTTey YIIIH Tapbl KOJUICKIMSCHIHBIH IIBIFY Teri
SpTYp.i AKONOTHsUTBI-reorpadusIbIK aiiMakTapaan (Ayrancrtan, bensrus, Benrpus, KXP, Kanana, YHuuicras,
Upan, Mekcuka, [Toxicran, Peceit ®denepanusicor, Ameprka Kypama Iltarrapsr, Typkus, Ykpauna, Opanis)
anpiaFad 88 yurici xommaHbuiabl. OTaHIBIK JKOHE MICTENIIK Tapbl KOJUICKLHS YITUIepiHAeri waxy TeHiHiH
QJUTCINBIIK JKaFJaliblHa CKPUHUHT KeJleci MOJICKYJIalblK Mapkepiep kemerimeH xyprisingi: FPSLVVC3 xone
Rstop3; FPSLVVC3 xone ex7Srext; int7Sf xxone Rstop3; int5Sf sxone R11; M5 xone R11; M12 xone R12;
intSLf sxone R3. Anpiaran op6ip mpaiimepre mommMepasaiblk Tiz0ektik peakuust (IITP) sxyprisy »xarnaiibr
OHTAMIaHABIPBULABL. Bakch TeHiHIH HoaMMOP(U3MIH Tanmay HOTHXKECIHIE 3€pTTeyle KOJIAHBUIFaH
npaitmepiepir imiHge intSS/R11 xoene int7Sf/Rstop3 mapxepiepi trimai 6onasl. Kepcerinren npaiimepiiep
KeNTereH yuirinepiae noanMmophusM OaiikarThl, Oipak aMHIIO3bI XKOHE TIIOTUHO3/bI TEHOTUNTEDP apachlHAH
affpIpMaIIbUTBIKTapAbl  Kepcerneni. backa wapkepiiep Ooiibinina JIHK  npodunpaepiniy IITP  enimi
MOHOMOP(THI GOJIABL.

Kinm co30ep: Tapbl, KOJICKLMSI, aMUII03aJIbl, DTIOTHHO3bI, Bakcu reHi, JJHK, mapxkep, [TTP, monumopduzm.

I.A. Zhirnova, A.B. Rysbekova, E.N. Dyusibaeva, A.I. Seitkhozhaev, G.T. Esenbekova,
A.E. Zhakenova, N.B. Maltay

Evaluation of allelic state of wx genes of proso millet collection (Panicum miliaceum L.)
on the basis of molecular-genetic markers

In this paper are presented the results of analysis on the study of the polymorphism of proso millet waxy gene
using molecular markers to accelerate the breeding process for the creation of low-amylose kazakhstan varie-
ties. For studing the polymorphism waxy gene in proso millet collection was used in 88 samples of different
geographical origin (Afghanistan, Belgium, Hungary, China, Canada, India, Iran, Mexico, Pakistan, Russian
Federation, United States of America, Turkey, Ukraine, France). Screening of the local and foriegn collection
of proso millet on the allelic state of the waxy gene was carried out using the following molecular markers:
FPSLVVC3 and Rstop3; FPSLVVC3 and ex7Srext; int7Sf and Rstop3; intSSf and R11; M5 and R11; M12 and
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R12; int5Lf and R3. For each primer the optimal conditions for polymerase chain reaction (PCR) were select-
ed. From the analysis of the polymorphism of the waxy alleles among the studied markers, the int5Sf/R11 and
int7Sf / Rstop3 were proved to be effective. These markers showed polymorphism in most samples, although
both markers did not reveal clear differences between amylose and glutinous genotypes. By other DNA mark-
ers the profiles of PCR products in all genotypes were showed monomorphism.

Keywords: proso millet, collection, amylose, glutinous, waxy gene, DNA, marker, PCR, polymorphism.
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O nepcnekTHBaX MCMOJIb30BAHUS TPAHCIJIAHTALIMOHHOTO0 METO1a
JIeYeHH sl CAaXapHOro auadera

Pabora mocBsimeHa HCCIEIOBAHUIO BO3MOXKHOCTEH HCHOJB30BAaHMS B OKCIIEPUMEHTAIBHO-KIMHHIECKON
MIpaKTHKEe TPAHCIUIAaHTAIMOHHOTO METOJia JIeUeHHs caxapHoro auabera. IToka3aHo, 9TO B IEPCIIEKTHBE ITOT
METOJ, B OTJINYUE OT UHCYJINHOTEPAINU, HECOMHEHHO, MOXKET CTaTh METOJ0M u3neueHus. [loquepknyTo, uTo
ocoboe 3HauUeHNE UMEET MONydeHHe JOCTATOYHOr0 KOJMYeCTBa MaTepuaa IJisl TPaHCIUIAaHTAalluK B BUJE U30-
JMPOBAHHBIX U BBIAEIEHHBIX U3 TOKEITYJOUHOH KeNe3bl MaHKPeaTHIeCKUX OCTPOBKOB, KAUECTBEHHAS! OUH-
CTKa UX OT IpHMeceil U MOATrOTOBKA K TPAHCIIIAHTAIMU ITyTeM KyJIbTUBHPOBAHUS C UCIOIb30BAHUEM POCTO-
BbIX (pakTOpOB. [l0Ka3aHa Ba)kHast POJIb BU3YaJbHOTO I'MCTOJOTMYECKOrO KOHTPOJIS KaXKIOil MapTUM MOIy-
YaeMbIX OCTPOBKOB; aBTOPaMHU MPHUBEIEHBI COOCTBEHHBIE PE3YNbTAaThl THCTOIOTHYECKOTO H THCTOXUMHYECKO-
IO KOHTPOJIS MOJy4eHHOTO MaTepHaia ¢ IIOMOIIbI0 MOANGHUIIMPOBAHHBIX UMU BCEX M3BECTHBIX HA CETOIHS B
MHpE OCHOBHBIX BBICOKOCHEIM(DHIHBIX METOJOB HCCIICIOBAHNS COCTOSIHUS THCTOCTPYKTYPHI M OLIEHKH CO-
JeprkaHus HHCyInHa B B-kierkax. Ha ocHOBaHMM COOCTBEHHOTO 3HAYNTEIEHOTO MHOTOJIETHETO OIBITA Pado-
THI B 3aI1aJJHOEBPOINEHCKIX JTa0OPAaTOPHSIX aBTOPaMH NPEATIOKEHEI MOJIe3HbIe 3aMedaHus 110 BOIPOCaM opra-
HHU3aI[HOHHOTO XapaKTepa MpH MPOBEJEHUN UCCIEOBAaHUH B 3TOM HAIlPaBICHUH.

Kniouesvie cnoea: nuaber, MaHKpeaTHMYEeCKHE OCTPOBKU, TPAHCIIAHTAIMOHHBIM METOH JiedeHHs auabera,
B-knetku, nomxenyo4Has xKenesa, HHCYJINH, HHCYTHHOTEPAITHs.

B TeueHne mocieqHUX AECATWICTHH B MHPE WIET WHTEHCHUBHBIM POCT YHCIA 3aperUCTPUPOBAHHBIX
OonbHBIX caxapHbiM AuaderoM (CII): ot 290 mua B 2000 1. 10 366 MuH B 2011 1. 1 422 mua B 2015 1. [IDF
Diabetes Atlas, 2011]. B 1992 r. nquaber npuznan BO3 kak «HenH(peknnonHas smuaeMusi XX-ro Bekay a
Mo3Ke — KakK «yrposa Mupy». Kazaxcran He siBisieTcsl UCKITIOUeHHEM. YHCIIO MAIMEeHTOB C 3aperucTpUpo-
BaHHbIM C/] mo pecny6imke cocrtaBuio: B 1965 r. — 29 000, B 1998 r. — 93 000 (oxoso 0,8 % ot oOreit
yrciaeHHocTd Hacenenusi), B 2011 r. — 208 000 (1,3 % ot obmieli yncnenHocty Hacenenus) U B 2017 r. —
309 000 (1,7 %). K atomy Hamo 100aBUTH €Il IOYTH CTOIBKO K JIUI] C HEBBISIBICHHBIM SIBHBIM JHa0ETOM U
100 000—-150 000 c natentHEIME QopMamu nuadeta. Obmee yncio OonbHbIX Cl npubimkaercs, TakuM 00-
pazoM, k 800—850 Thic. yenoBek. Ha ceromust uucio 60mbHBIX ¢ CJI SBHO MPEBBIIIAET YHCIO OHKOJIOTHYE-
CKUX OOJIBHBIX W, BO3MOXHO, YHCJIO OONBHBIX cepliedHo-cocyaucThiMu 3aboneBanusmu (CC3), yBepeHHO
3aHMMAIOIIMMH YK€ MHOTO JieT To3unuu Ne 2 u Ne 1 Kak nmpuduHa cMepTH B OOJIBIMMHCTBE cTpaH. CeroaHs
C/1 no sToMy mokazaTento Beiien Ha nosuiuio Ne 3. Hanbornee TpeBOXKHBIM (akTOM SIBISETCS TO, YTO CKO-
pocth pocta 3aboneBaeMocT CJ] mpeBbImaeT ckopocTh pocTa yucia 60nbHbIX CC3 B OHKOJIOTHYECKHMHU
3a0oneBaHusIMH, cocTaBirsis opsaka 1,6—1,7 % (7,1 %, Bkitoyas HEBBIIBICHHBIX OONMBHBIX 0 JaHHBIM IDF)
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ot obueii uncnennoctu Hacenenus (0,8 % B 1998 r.). Ecau B cpeaneM 1mo Mupy yABOeHHE yHciaa OOIBHBIX
npoucxoaut B Teuenue 1015 net, To B Kazaxcrane 3a 18 et ux KoIM4ecTBO yTPOUIOCH.

B paznuunbIX cTpaHax, coryiacHO oT4eTy MexayHapoaHoi (denepannu nuabera (2011), 3aboneBae-
MOCTh AMa0ETOM SIBIISICTCS O4eHb pasnuuHoi: B Poccuu B 2011 1. — 7,6 % OT YMCICHHOCTH HACEICHWS,
Opanun — 7,3 %, Ounnsaaun — 9,0 %, I'epmanuu — 8 %, Asctpun — 9,1 %, Utanuu — 7,8 %, [lonb-
me — 10,6 %, lBerun — 5,7 %, Mekcuke — 18 %, NU3zpaune — 9 %, B crpanax KapuOckoro Gacceitna —
ot 12,8 % B Anturya no 16,4 % B ['aifane; npamMaTiyeckoe yBelIndeHue ynciia 00bHBIX B cTpaHax [lepcun-
ckoro 3anmuBa juymtcs 10—15 ner: B Caymosckoit Apasuu — 16,2 %, Kysetite —15,9 %, Karape — 14,1 %,
OAD — 12,6 %; na Amaiixke — 15,9 %, Kurae — 9,3 %, Ungun — 8,3 %, Mamnaiizuu — 11,7 %, Cunramny-
pe — 11,1 %, CIIIA — 10,8 %, Y36ekucrane — 4,9 %, Keipreizctane — 4,8 % u B MHpe B cpeJlHEM —
8,5 % [IDF Diabetes Atlas, 2011].

OCHOBHBIM METOJIOM JiedeHus ¢ 1922 T. ABISIIOTCS 3aMeCTUTEIbHAsI Tepamus MpernaparaMyd CUHTeTHYe-
CKOT'O WJIM )KHUBOTHOTO MHCYJIMHA, Tepanus TablIeTHpOBaHHBIMU (papMpenapaTaMi B COYETaHUU CO MHOTHU-
MH PEKOMEHIAIMAMH, KACAOIIUMHUCS MMTAHUS, BUTATEIbHON aKTUBHOCTU U IP. DTOT MPHUHLUI TO3BOJISIET
JICYUTh, HO HE U3JICYUBATH OOJIbHBIX.

B nocnennue rozsl 3a pyoekoM Mociie MHOTOJIETHUX 3KCIEPUMEHTANIBHBIX NIepecaioK Ha KMBOTHBIX I10-
CTENCHHO Hayall BHEJPATHCSA B KIIMHUYECKYIO MPAKTHKY TpaHCIUIAHTAIMOHHBINA Metof sedeHus: CJI, mpemy-
CMaTpUBAIOLIMK Tepecasky OONbHBIM H30JIMPOBAHHBIX MAaHKPEATUYECKHX OCTPOBKOB (B-KieTok) momxkemny-
JIOYHOM >KeJe3bl, BhIpaOaThIBAIOIINX TOPMOH — MHCYJIMH. KOHEUHOH 11eJIbI0 TaKOTO MPHUHIINIIA SIBIISIETCS M3J1e-
4yeHue 00NbHBIX. Harmydimmii TOCTUTHYTBIN pe3ynbTaT Ha CEroHs — TOJHAs! WK OJM3Kas K TOJTHOW KOMITCH-
cauusi IOTpeOHOCTEH OpraHu3Ma B MHCYJIMHE IPUMEPHO Ha 2 roja 1ocje OAHOW TpaHCIUIAHTAIMH (3TO OTHO-
KpaTHasl, OTHOCUTEJIbHO HECJIOXKHasl ollepallys 0 TPaHCIUIAHTalluU CYCIICH3MH, COCTOSIIEN MUHUMAJIBHO U3
150-200 ThIC. BBIAETIEHHBIX U3 TIOKETYIOYHON YKeJIe3bl OUUIIICHHBIX MAaHKPEATUYECKHX OCTPOBKOB).

Mpicie 0 iepecaike OCTPOBKOB BO3HHUKIIA 0kouo 80 JIeT ToMy Ha3al, OJJHAKO TOPMO30M B €€ PeasTu3aLuu
SIBJISIACH TEXHUYECKasi HEBO3MOYKHOCTh U30JIMPOBAHUSI M BBIICJICHNS U3 TKaHU TOKETYA0UHOMH jKeJie3bl MaH-
KpeaTMYECKUX OCTPOBKOB. I JIaBHBIM MOTEHIMAIBHBIM U OYEBUIHBIM IIPEUMYILECTBOM €€ SIBJIETCS CYLLECT-
ByIOLIas peajibHas nepcrektisa u3neuenus C/I, B oTiamume oT 3aMeCTUTENIFHOM Teparnuy HHCYJIHHOM.

[lepenomusm sBusics 1967 r., koraa, HakoHew, ObUT npeIokeH 3¢ (eKTuBHBIN MeToa (epMeHTaTHB-
HOTO BBIJIEJICHUS U3 IIOJDKEITYI0UYHOMN KeJe3bl OCTPOBKOB, PaUKaIbHO M3MEHUBIIMH curyanuto [1]. ITourn
cpa3y xe, ¢ 1970 r. HayanuCh MOMBITKN SKCIIEPUMEHTATIBHON NEPEeca ki H30JIMPOBAHHBIX OCTPOBKOB 0OO0JIb-
HBbIM JTnabeToMm KuBOTHEIM. [lon oObeuHsroNM HavamoMm EBporetickoii /J[naberomorndeckoii Accoruarum
(EASD) 3ta pabora qoctatouHo akTHBHO Bejaercs B nmocnennue 30-35 ner. B EBporie nmeercss MHOXKECTBO
LEHTPOB TMAa0ETOIOTNYECKON TPAHCIUIAHTOIOTHH IIPU PA3IMYHBIX KIMHUKAX U TOCTIMTANISAX, I/Ie IIar 3a Iia-
T'OM TMOCTENEHHO YIYYIIAI0T Pe3yJbTaThl TpaHCIUIaHTauuu. Ha cerogHs 3ToT MeTo[ ABJSIETCS SKCIIEPUMEH-
TaNbHO-KIMHUYEeCKUM. OCHOBHOHM HEIOCTATOK 3aMECTHTENbHON Teparuy WHCYJIMHOM HU3BECTEH M COCTOUT B
TOM, YTO KaK TOJIBKO MpEKpallaeTcs BBEAECHHE TOpPMOHA — MOSBISETCS NpsAMas yrpo3a XKHU3HU OOJIBHOTO.
3aMecTuTeNbHas Tepalksi HHCYJIMHOM, KpOME TOro, 110 CBOEMY OIPEAEICHUI0 HE UMEET HUKAKUX IepCIeK-
TUB CTaTh METOJOM H3JICUEHHS OOIBHOTO.

JanHoii npobieme yaessiercs: cepbe3Hoe BHuManue B EBpone. duHancupoBaHHe HCCIe0BaHUA B 3TOM
HaIpaBJIEHUU BCE ITU JECATUIETH IOCTEIICHHO TOJIBKO HapacTaeT. Vimeroluecs JaHHbIE CBUAETENLCTBYIOT
0 TOM, YTO COMHEHHH B OTHOLICHHMU MEPCHEKTHBHOCTH AAHHOW PabOTBHl HET M YTO Yepe3 KaKoe-TO BpeMs
3TOT METOJ TMIOCTENICHHO CTAHET 3HAYMTENIBbHO 0ojiee MUpPOKOo pacnpocTpaHeHHbIM B EBpomne. Cerogns yxe
HECKOJIbKUM ThICSIYaM OOJIBHBIX OCYIIECTBJICHA SKCIEPHMEHTAlbHAs TpaHCIUIAHTanus OCTpoBKOB. CyTb
TPaHCIUIAHTOJIOTHYECKOro MeToa JedeHus ClI cBomuTes K ClieayromemMy:

1. VI3 momkeny 10uHOM Kee3bl >KUBOTHBIX (DepMEHTaTUBHBIM METOJIOM B PE3YJIbTaTe Je3arperaluui Bo-
JIOKOH COEIMHUTEIbHOM TKaHU M30JMPYIOTCS MAaHKPEATUUYECKUE OCTPOBKH, IOJBEPratoTCs OUUCTKE W IIpe-
KyJbTUBHPOBAHHUIO, ITOCIIE YETO OHHM TOTOBBI K mepecajke. [ u30JMu OCTPOBKOB MPUMEHSIOT (DepMEHT
KOJIJIareHasy, pacUICIUISIOIINA KOJIJJAreHOBBIE BOJIOKHA SK30KPUHHOW TKAaHW TOMIXKETYIOYHON IKeJe3bl.
B pesynbrare gezarperanuu o0pazyercst CyCHeH3HUs, COCTOAIAS 13 U30JIMPOBAHHBIX OCTPOBKOB, CMEIIaHHAS
¢ (parMeHTaMu 3K30KPUHHOW TKaHH, IMOJABEpruieiics nesarperaiuu. Mx oTaeneHue OCyLIECTBISIOT IIyTeM
CO3JIaHHA C MOMOIBIO AEKCTpaHa WM (UKOJUIA TpaJueHTa IOTHOCTH. OCTPOBKH MPH 3TOM B IUIOCKOCTH
3aHUMAIOT Y3KO€ MPOCTPAHCTBO, OTKYyAa UX OTOMparoT nuneTkoi. OKoHYaTeNbHasi OYUCTKA TPOU3BOAMTCS
3—4-kpaTHBIM IPOMBIBAaHHEM B PACTBOpE XEHKCA C MOCJIEAYIOUIMM HEHTPU(YTHPOBAHUEM IIPU MAJIBIX 000-
porax. KonruecTBo MOBpeXICHHBIX OCTPOBKOB cocTasiisieT B cpeareM ot 10 1o 15 % ot obuiero uncna u3o-
nmupoBaHHbIX. [locneayromiee KyJIpTUBUPOBAHHE OCYLIECTBIAIOT B MUTATEIBHOM Cpele C UCIOJIb30BAaHUEM
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POCTOBBIX (DAKTOPOB U TITFOKO3BI. [ MCTONOrHYECKUE CPEe3bl 3AIUTHIX B MapauH W30JIMPOBAHHBIX OCTPOBKOB
OKpalIMBaIOT HA WHCYJIMH OJHUM U3 HECKOJBKUX METOJIOB C IENIbI0 aHAIN3a COCTOSIHUSI THCTOCTPYKTYPhI U
coAepKaHus JCTIOHUPOBAHHOTO HHCYIHMHA (cM. puc.) [2—15].

7

1 M3omupoBaHHBIH MaHKpPEaTHUYECKHH OCTPOBOK HEOHATANbHOW KpBICHL. Aubaerundykcus. ['mcroctpykrypa 6e3
M3MEHEHHI; 3HAYUTEIbHOE COo/lepIKaHne HHCYIHHA B B-kiteTkax (¢puonerosas okpacka); X280. [Ipenapar u ¢poto
Jnaberonoruyeckoil ucciaen0BaTeNbCKON IPYIIIBL.
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2 TxaHp NODKENTYIOYHOH Kene3bl KpbIchl. LIMHK-MHCYTMHOBBIN KOMIUIeKC B B-kierkax. JIloMHHeCIeHTHAs peak-
LHs HA UHK C TOJYOJICY/Ib(GOHUIAMHUHXUHOIMHOM; 3aMOpoxeHHbIi cpe3; X140. [Ipenapar u ¢oro uaderono-
TUYECKOH MCCIIEeI0BATEIbCKON IPYIIIbIL.

3 M3onupoBaHHBIM MaHKPEATUYECKUI OCTPOBOK HEOHATAIbHOM KpBICHL JIMATHANCEBAOM30UUAHUH. ['HCTOCTPYKTY-
pa 0e3 M3MEHEHUH; 3HAYNTEILHOE COEpKaHNe MHCYJINHA B B-kierkax (spko-kpacHas ¢uropecueHnus); x140.
IIpenapat u ¢poro [naberonormyeckoit nceaenoBaTenbekor rpymmsl, 1990.

4 TkaHp HOMKETYyIOYHON >Kese3bl KpBICHL. JlmdTmincesnomsonuanuH. ['mcrocTpykrypa 6e3 M3MeHEHHil; 3HAUH-
TEeNbHOE COZEpKaHUe UHCYINHA B B-KkieTkax (sipko-kpacHas ¢iroopecuentms); X 140. [Ipenapar u poto Juade-
TOJIOTUYECKON UCCIIEN0BATEIBCKOM IPYIIIIbI.

5 M3onupoBaHHBIM MaHKpeaTHYECKUH OCTPOBOK HEOHATAILHOH KpbIChl. Buktopus 4R. ['mcrocTpykTypa 0e3 nzme-
HEHHI; 3HAYMTEIbHOE COJeplKaHue MHCyauHa B B-kierkax (duoneroBas okpacka); x280. Ilpemapar u ¢doto
JlnabeTonornueckoi ucciie10BaTeNbCKON IPYIITEL.

6 TkaHb OPKEIYXOYHOM Kele3bl KphIckl. Bukropus 4R. I'crocTpykrypa 0€3 N3MEHEeHHI; 3HAYUTEIBHOE COep-
JKaHHe UHCYInHA B B-Kiretkax (uosneroBast okpacka), A-kieTkn (po3oBsli Bet); x280. IIpemapar u ¢poto [Jua-
0eTOJIOTHYIECKOH NCCIIeN0BATEIbCKOM TPYIIIEL.

7 M3omupoBaHHBIM MaHKpPEaTHYECKUN OCTPOBOK HEOHATAILHOU KpbIChl. MIMMyHOrucroxumudeckuili meron. I'mero-
CTpYKTypa 0e3 W3MEHEHHI; 3HAYUTEIbHOE COJAEpKaHUWE MHCYJIHMHAa B B-kieTkax (kopuuHeBas okpacka); x280.
[Mpenapar u ¢poro J[rnabeTonornyeckoii nccieaoBaTeIbCKON IPYIIIbL.

8 TxaHp MOMKETYIOUYHOM KeJe3bl KphICHl. VIMMmyHOrucroxumuyeckuif mero. I'mcrocTpykrypa 6e3 W3MEHEHHI;
3HAYUTENILHOE CO/IepKaHNe HHCYNIMHA B B-kierkax (kopuuHeBas okpacka); x280. [Ipenapar u ¢porto uaderoso-
THYECKOHN NCCIIEeN0BATEIBCKON TPYIITIEL.

Pucynok 1. M3onupoBaHHbIe ¥ OYHIIIEHHBIE TAHKPEATHUECKUE OCTPOBKU U TKaHb TIO/IKETYI0YHOM JKee3bl
HCOHATAJIBHBIX KPBICAT U KPbIC. [ HICTOCTPYKTYpa U copepikaHue nHCYInHA B B-kiretkax. [IpenapaTe
1 MuKpodoTorpaduu mosydeHs! B J[nabeTomornaeckon uccienoBaTenbckoi rpymme, T. Kaparanga (1977-2016 rr.)

N30m411st OCTPOBKOB B3POCIIBIX JKUBOTHBIX OCYIIECTBISETCS HECKOJIBKO MHBIM CIIOCOOOM: PacTBOp
KOJIJIareHas3bl BBOAMTCS B apTEPHIO MOHKEITYAOUHON JKeNe3bl, T.e. PacIICIUICEHHE KOJUIAr€HOBBIX BOJIOKOH
MPOUCXOINUT U3HYTPH TKAHH.

2. TpaHcCIIaHTaIMs B 9KCIIEPUMEHTE OCYILECTBIICTCS Yallle B TKaHb I€YEHH MyTeM UHBEKIIUU CYCIICH-
3UM OCTPOBKOB B BOPOTHYIO BEHY (€CTh BapHAHTHI NIEPECAKH M0J] KOXKY, B MBIIICYHOE JIOKE U Jp.) C OMO-
LIBI0 OJTHOKPATHOTO BBeACHUS UX B KoaudectBe HEe MeHee 150 000-200 000. B HacTosiiee BpeMs: UCCIIETy-
FOTCS pe3yJIbTaThl TPAHCILIAHTAIIMK BCEMU CIIOCO0aMHU, OHAKO Ha CEroHs B OOJbILEH CTENIEHN CKIIOHSAIOTCS
K IIepecasike B TKaHb MIEYEHH.

OcHoBHas 1 camas 3aTpaTHasl 4acTh padOThl — MOJIy4YEHHE MaTepuala, T.e. KyJIbTYpbl H30JIMPOBAHHBIX
U OYMILEHHBIX OCTPOBKOB B HEOOXOJUMBIX KOJIMYECTBAX. XHUPYPrHUECKUI KOMIIOHEHT HE TpeOyeT crieru-
anbpHOM onepannonHoit (510 % Bcex ycunmii u 3atpar).

CerojiHs 1aeko HE BCe BOMPOCHI B 3TOH chepe MUPOBOI THabETOIOTUH PEIlieHBI B MOJIHOW Mepe, HO,
HECOMHEHHO, YTO MPOWJECHA 3HAYUTENbHAS YacTh 3Toro myTH. OCHOBHOM KOMIIOHEHT — HaJaKUBaHUE Me-
TOJIOB TIOJIy4EHUsI BBICOKOOUMIIIEHHOM CYCIEH3UHM W30JIMPOBAHHBIX OCTPOBKOB (KMBOTHBIX M JJOHOPOB) B
HeoOxoanMbIX KonmuuecTBax. C 3TOH LeNbI0 IPU TPAHCIUIAHTOJIOTMYECKHUX IIEHTPax OPraHU3yIOTCS TPYIIIIH,
3aHUMAIOIUECS PELICHUEM CBS3aHHBIX MEXIY co00i MpobiieM, KOTOpbIE YCIOBHO MOXKHO pa3AeUTh Ha JIBE
rpymnmsl: 1) COBepIIEHCTBOBAHUE TEXHOJIOIMU M30JISLUH M MOATOTOBKY MaHKPEAaTHYECKUX OCTPOBKOB K JKC-
NEepUMEHTANBHONH  (’KMBOTHBIM) M JKCIIEPUMEHTAJIbHO-KIMHUYECKOH (TMAlMeHTy) TpaHCIUIAHTalluy,
2) u3y4eHue OTAAICHHBIX PE3YJIbTATOB TPAHCIUIAHTALINH.

B cocraBe Takux noapasfeneHuii UMEIOTCSI BBICOKOMPO(PECCHOHAIBHBIE THCTONOTH U TUCTOXUMHUKH C
OOJIBIIIM OITBITOM pabOTHI B KadecTBe rucroiiora (6e3 BhICIIEro 00pa3oBaHus, WK CO CPEIHUM 00pa3oBa-
HHCM).

B rucronorny u rucTOXMMUM MOKEITYAOYHON kKene3bl 3a nocnenanne 50-60 neT ypoBeHb pyqHOH pa-
OOTBI COXPAHMJICS TTOYTH TOJIHOCTBIO, TaK KaK BCTPOUTH B 3TOT MIPOLIECC MAIIMHHBIE TEXHOJIOTHMH HEBO3MOXK-
HO, aHAJIOTUYHO TOMY, KaK eciH Obl py4HyI0 paboTy pecTtaBpaTopa KapTHH IONBITATHCS 3aMEHUTh paboTOi
MAlIlliH; [0 ONBITY Halel paboThl, €CIH MPUHATH BCIO PYYHYIO paOdOTy THCTOJIOTA MOIKETYJOYHOM jKene3bl
3a 100 % B 1964 r., o B 2015 1. ee 06beM coctaBuil He MeHee 95-98 % ot ypoBHs 1964 ., T.e. ABIKECHUS
MOYTH HE ITPOMU30IILIO.

[IpencraBnsiercs: nenecooOpa3HbIM CIEIYIONIMA BapHAHT BO3MOYKHON CTPYKTYpHOW OpraHM3aluH pa-
OOTBHI.

1. I'pynna 1 (maGopatopusi) MO0 COBEPILICHCTBOBAHUIO M30JILIMU U KYJIbTHBUPOBAHUS MTAHKPEATHUYECKHX
ocTpoBKOB. CoCTaB: MpenapaTopbl-TUCTOIOTU C AJIUTEIbHBIM ONBITOM M CTaXeM paboThl B NMPAKTUYECKOM
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THCTOJIOTHH U THCTOJIOTHH TKaHM IOJPKEITYOYHOMN JKEJIe3bl, a TAKKe PYKOBOJHUTEND (C MEAUIIMHCKIM 00pa-
30BaHUEM), CTICLIHAINCT-TUCTOJIOT C ONBITOM pabOThl B IPAKTUYECKON TMCTOJIOTUH HOIKETYA0UHOI Kee3bl.
3anauu ['pymmsr:
1) coBepHICHCTBOBAaHME METO/IOB H30JISIIIMU ITAHKPEATHUECKUX OCTPOBKOB (DEPMEHTOM KOJIIareHa30MH;
2) COBEpIICHCTBOBAaHME OUMCTKH MOJIYYEHHOTO MaTepHana;
3) COBEpIICHCTBOBAHUE KYJIbTUBHPOBAHUS OCTPOBKOB IIPU IOJArOTOBKE HMX K 3KCIEPHUMEHTAIBHOMN
TPaHCIUTAHTAINH KABOTHBIM.
KoneuHsle 1€/ B COOTBETCTBUH C 3a/Ia4aMH:
a) MOJYYUTh MAKCUMAJIbHOE KOJINYECTBO OCTPOBKOB IIPU MUHMMAJILHOM IIPOLIEHTE ITOBPEKICHHBIX;
0) MakcHMallbHasl OYMCTKA OCTPOBKOB OT IPHMeECEH B BHJE OOPBIBKOB SK30KPUHHOMN TKaHW, (parMeH-
TOB TIOBPEKICHHBIX HEKU3HECTIOCOOHBIX OCTPOBKOB,;

B) COBEpLICHCTBOBAHHE METOAOB KyJIbTUBUPOBAHHS: BIOOP Hanbosee MOAXOAAIINX MUTATEIbHBIX CPe]
U POCTOBBIX (haKTOPOB, CIIOCOOCTBYIOIIMX OOJiee KaueCTBEHHOMY U ObICTpoMy pocTy u auddepen-
[HAINN KJICTOK;

T) OBJIAJICHHE METOIaMH MHKAIICYJIMPOBAHHSI OCTPOBKOB IIPH MOJATOTOBKE K TPAHCIUIAHTAIHH.

2. I'pynna 2 SKCTIEpUMEHTANBHON TpaHCIUTaHTOJIOTHU. Ee 1Mesno Obl CMbICT OpraHu30BaTh B KaueCTBE
(YHKIIMOHUPYIOLIEH OTAEIBHOU CTPYKTYPHI B COCTaBE MMEIOIIMXCS IEHTPOB WIIM OTACICHHI TPaHCIUIaHTa-
MK B TOPOJIaX, I/Ie OHU HMEIOTCS.

CTpyKTYpHO TPYMIIBI MOTYT BXOAUTH B COCTAB PAa3JIMUHBIX YUPEXKICHUH, HO COTPYAHUYAIONINX O OJ1-
HOH nporpamme. [Ipu otOope mpenapaTopoB-rUCTONIOTOB M PYKOBOIUTEIIS KAaHAUIATHI JKEJIATEIbHO T0JKHBI:
1) yMeTh CaMOCTOSTENLHO U3BSIThH TODKEITYIOYHYIO XKeJe3y y IKCIePUMEHTATBHOTO )KUBOTHOTO, 3a()HKCH-
pOBaTh ee, BBIIOIHUTH IPOBOAKY, IPUTOTOBUTH CPE3bl M OKPACHUTH UX II0 IBYM M3 ONMCAHHBIX B JAHHOH CTa-
Th€ METOAMK C TaKMM K€ KadeCTBOM I10]] HaOJIIOEHHEM CIICIMAINCTOB 3a MPOBEJCHUEM BCEX MPOLEAYP;
2) i pyKOBOAMTENS JOTIOIHUTEIILHO — MMETh ITyOJIMKAIlMK C UCIIOIb30BAaHUEM THCTOJIOTHYECKUX METO-
JIOB OKpacKH TKaHH ITODKEITyJOYHON *kene3bl. [pynma 1 (;1abopatopus) He JODKHA OTBJIEKAaThCs HA 00yde-
HHE, CIICIMAIN3alNH, TOATOTOBKY MAaruCTPaHTOB, JOKTOPAHTOB U IIP., YTO JOJDKHO OBITH O(UIIMAIBHO OT-
pPaKEHO B MHCCHH M MOJTBEPIKACHO COOTBETCTBYIOLIMM IPHKA30M PYKOBOIHMTEIIS, 3aIIPEIIAIOIIUM BCE I10-
CTOPOHHHE BHIIBI ACATEIHHOCTH, TIOCKOJIBKY €€ 3a1a4a — OBITh Y3KO CIICIMAIM3NPOBAHHBIM TIOPa3/Ie/ICHHU-
eM, a He y4eOHbIM IIEHTPOM 10 COBMECTHTEIILCTRY.

[IpenapaTopbI-THCTOIOTH JOJKHBI OTOUPATHCS U3 YUCIia TaOOpaHTOB-THCTOJIONOB 0€3 BBICIIEro o0pa-
30BaHUsI, IMEIOINX JUTUTEIBHBII HENPEPhIBHBINA, HE MEHEE 5 JIET, ONBIT paOOThI B MPAKTHYECKOH TUCTOJIO-
T'MU B JOJDKHOCTH IIPENapaTopa Wi J1abopaHTa-TUCTONIOTa U He MeHee 2—3 j1eT paboTaBIIUX C TKaHBIO MO/~
YKEIYJOUYHOM JKEeJIe3bl.

O ¢unancuposanuu. Ha Bcex aramax, 3a/lauv KOTOPBIX OINPEIETICHBI BBIIIE U CBS3aHBI C MOTyYCHUEM
BBICOKOKQUECTBEHHON KYJIBTYPhI H30JIMPOBAaHHBIX OCTPOBKOB, HEOOXOIMMO (PMHAHCHPOBAHUE HE MO TPAHTO-
BOM cHCTEMe, a OCTOSIHHOE, KaK M IIEHTPbl MHOTO MPOoQuIs (IepHHATAIbHBIC, KApANOIOTHYECKHE U T.1.), B
cllydae, ecM JaHHas pobiema OyaeT couTeHa BBIMIECTOSIUMH HHCTAaHIMSIMU JEHCTBUTEIBHO aKTyaJIbHOM
W 3aCIy)KMBAIOIIEeH Takoro pemeHus. bes perreHus mpoOieMbl pUHAHCHPOBAHMS BOIPOC 00 OpraHM3aIvu
1a00paTOpuu MOXKET OBITh MPHOCTAHOBJICH. B KOHEYHOM MTOTE, PaHO WM MO3HO K IOJIOKHUTEILHOMY pe-
HIEHHIO TIPOOJIeMbl (PMHAHCUPOBAHHS MBI, BEPOATHO, BCE XK€ BHIHYKJCHBI Oy1eM NPHNATH, TaK KaK IIOCTOSHHO
Hapacraromias 3a00JeBaeMOCTh T1adeToM OyJIeT OKa3bIBaTh BCE BO3PACTAIOIIEE JABIICHUE.

OpraHHble TpaHCIUIAHTaIWKM (Cepana, MOYeK M Jp.) OTSATOMICHBI HEOOXOIMMOCTBIO PEIICHUS psnia
CIIOXHBIX TEXHHYECKUX M OPTaHU3AILOHHBIX MPOOJIeM, TAaKUX KaK TEXHUYECKasl CJI0KHOCTh TPaHCIUIAHTa-
IIMH, TTOUCK JIOHOPOB, IMMYHOJIOTHYECKasi HECOBMECTHMOCTh. HeTpyJqHO 3aMeTuTh, YTO TpaHCIUIAHTALUS
M30JIMPOBAHHBIX OCTPOBKOB SIBIISICTCS OTHOCHTEIILHO HECIIOKHOW MpOLENypOil, B 3HAUUTEIBHO MEHBIIICH
CTEIEHH OTATOIICHHON HAa3BaHHBIMH BBIIIE MPOOIEMaMH, XapaKTEPHBIMHU /ISl OPTaHHBIX TPaHCIUIAHTALUI.

VYuuTteiBas OnpeieieHHbIE CI0KHOCTH, KacaloIuecs OMCKa METOMK I'MCTOJIOTHYECKOTO KOHTPOJISI CO-
CTOSIHUSI M30JIMPOBAHHBIX OCTPOBKOB, HM)KE aBTOPAMH MPUBOJSTCS JETANBHBIC MPONUCH (HUKCALUH U TIPO-
BOJIKY TKaHH TOUKEITYIOYHOMN JKeJIe3bl 1 METOJJMKH OKPACKU CPE30B Ha MHCYJIHH.

Memooduxa oxpacku mrauu nooxcery00uHoU dicenesvl arvboecuoykcunom Iomopu 6 Haueti mooughu-
Kayuu

1) xcunon — 5 mun; 2) kewnon Ne 2 — 5 mun; 3) kemnon Ne 3 — 5 mun; 4) abce. crimpt 100° No 1 —
5 mun; 5) abe. cnupt Ne 2 — 5 muH; 6) cnupt 80° — 5 MuH; 7) Bogomp. Boga — 5 MUH; 8) OKUCIUTENb —
2 muH; 9) 2 % pacTBOp IIABEJIEBOM KUCIOTHI 10 oOecuBeunBanus; 10) nuct. Boga — 5 muH; 11) anpaerua-
¢dykcun («MERCK»y, ®PI; «SERVAy», ©®PI) — 5-7 mun; 12) 70° noakucnennsiii ciiupt 1 — auddepen-
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uupoBath; 13) 70° moakucnenusii coupt Ne 2 — nuddepenuuposats; 14) cmech Xambmu —1 MuH;
15) nucr. Boma — 5 muH; 16) auct. Boga — 5 mun; 17) abc. criupt Ne 3 — 5 mun; 18) abe. cnupt Ne 4 —
5 mun; 19) keunmon Ne 3 — 5 mun; 20) keumnon Ne 4 — 5 mun; 21) 3akmodenue B 0anb3aM. Pesynbrar: uHcy-
JIMH OKpAIIMBAeTCs B (PHOJICTOBBIN IBET (CM. pHC., 103. 1 1 2).

Memoouxa oxpacku mxanu nooicery00uHOU dHcenesbl Ousmuncegoouzoyuarnunom no Coalson

1) kcunon Ne 1 — 5 mun; 2) kemnnon Ne 2 — 5 mun; 3) kewnmon Ne3 — 5 mun; 4) a6e. cupt 100°
Ne 1 — 5 mun; 5) ciupt 90° — 5 mun; 6) cimpt 80° — 5 muH; 7) BogoIp. Bojia — 5 MUH; 8) OKUCIUTETh —
2 muH; 9) 2 % pacTBOp IIaBeNeBO KUCIOTH — 0 obecuBeunBanus; 10) muct. Boga — 5 mun; 11) 0,4 %
BOJIHBIN pacTBOp ncepaonsonranuna (nmpoussoactsa GpupMel «SERVAy», OPI) — 15-20 mun; 12) 70° noa-
KUCJICHHBIN criupT | — auddepeHpoBats; 13) ConocHyTh B 2-X MOPUHUSAX TUCT. BOJBI U OCTAaBHTH B XO-
JNOJUIIbHKKE Ha 2 1; 14) MIOMUHECIIEHTHAS: MUKPOCKOHSI (JuinHa BOJHBI 360370 HM; sKenThli BO30YyKaat0-
i cBeToMIIBTp Ha JIaMIle; 3anuparonmii GUIbTp Ha OKyJsipe). Pesynbrar: uHCynuH B B-knetkax ¢uroo-
pecIHpyeT IPKO-KpacHBIM CBETOM (CM. pHC., 1103. 3 1 4).

Memoouxa okpacku mxanu noox’ceryOOuHOU dHcenesvl peakmueom «Victoria 4Ry (Oumemunuagpmun-
MemaHn, ys. unoexc 42563)

PactBOpBHI:

1. IlpoTpaBnuBaromuii pacTBop: oxjaxkaeHHas xuakocts bysna (100 mi) + amomoxpom (3—4 r).

2. Oxuciutens: 0,3 % pactBop KMnOy4 (50 mi) + 0,3 % pacTBop cepHON KUCTIOTHI.

3. PactBop «Victoria Blue»: 96° ciupr + peaktus «Victoria 4R» (1 1).

4. Kpacsmwmii pactBop: pactBop «Victoria Blue» (25 mm) + 96° ciupt (100 M) + riunepus (300 mi) +
+ 1 % nensHas yxcycHas kuciota (25 mut). Hamnyumue pesynsrarsl nomyyens! Ha 10—20 gHu mocie npuro-
TOBJICHUS PAacTBOpA.

I[Ipouenypsi:

1) dpuxcauus nomKeTy104HOH xene3bl B kuakoctu bysna 24-48 4; npomeits B 70° criupre; 2) 3a1uBKa
B napa¢uH; 3) NPUTOTOBUTH CPE3bI TOMMIMHON 5 MKM; 4) mapaduHOBBIE Cpe3bl IOMECTUTh HEHAIOITO B BOAY
Y 3aTeM B MPOTpPaBIUBAIONIM pacTBOp Ha 24—72 4 mpu +37 °C; 5) mpOMBITH Cpe3bl B MPOTOYHON BOJE JO
oOecuBeuyrBaHus; 6) OKUCIUTENb — 3—5 MHH; 7) XOpOLIO MPOMBITH B BOAE; 8) IPOMBITH B 2—5 % pacTBope
oucynbdura Hatpus 1 mun; 9) xopomo npomsITs B Boze; 10) 70° cupt — 1 mun; 11) okpacka kpacsimum
pactBopoM 45 MHH — 24 4 mpu KOMHATHOM TeMIieparype, B-KJIeTKM OKpamnBaloTCs B CHHUI IIBET;
12) mpomeIiTh B Boje; 13) muddepenmuposate B 70° cimpre 10 oOecBEUMBAHUS JPYTUX THUIIOB KIJIETOK;
14) mpombITh B muctwimupoBaHHOM Boge 1 muH; 15) okpacka 0,5 % pactBopom ¢uokcuna 30-120 c;
16) mpombITh B aucTHiLIMpoBaHHOM Bome 1| muH; 17) 5% pactBop ochopBonbhpamMoBOil KUCTOTHI —
1-2 mun; 18) mMpoMBITE B MPOTOYHOM BoJe 1—2 MHMH [0 BO3BpallleHHS KpacHOW OKpacku (prIokchHa;
19) mpombITh B aucTHiLIHpoBaHHOM Boxe; 20) oxpacka BoaHbM 0,5 % pacTBopoM «CBETIIOrO 3€IEHOrO
1-2 mun; 21) gerupparanus 2 paza B 96° ciupre, MPOCBETIICHUE B KCUIIOJIE U 3aJIMBKA B Oaib3aM.

Pesynprar:

I'panyns! uHCYnMHA B B-KieTkax okpaiieHbl B CHHHI [BET. A-KJIETOK — B KpacHBIA. Snpa KpacHbIe,
9K30KPHUHHAs TKAHb — MYPITypPHO-PO30BOr0, KOJIJIAr€HOBBIC BOJIOKHA — 3€JI€HBIE, 371aCTUUECKUE BOJIOKHA —
cHHHUE (CM. pHC., 1103. 5 U 6).

HmmyHnocucmoxumuyeckuii Memoo OKpacKu UHCyIuna 6 B-knemxax

Jlnst OKpacky MCIOJIB3YIOTCS TOTOBBIE CTaHJApPTHBIE HAOOPHI PEAKTHBOB, BHITYCKAaEMbIEC 3apyOeKHBIMU
MPOU3BOJICTBEHHBIMU O0BEIMHEHUSIMH, B KOTOPHIX KOJMYECTBO MPOLEIYP OKPACKU CBEICHO K MUHUMYMY H
He TpeOyeT BBICOKOH KBanu(puKauu coTpynHuka. [lo ctouMocTu okpacku OJHOTO IperapaTa METOJ B He-
CKOJIBKO Pa3 JIOpO’Ke ONHMCAHHBIX BBIIIE METOAMK U HECOIOCTAaBUM C alIbAETUA(DYKCHHOBBIM METOZIOM M Me-
TogoM «Victoria 4R», 3HaUNTETBHO MPEBOCXOSIIMMH UMMYHOTUCTOXMMHUUECKUI METOA MO BO3MOXKHOCTH
OLIEHKM COCTOSIHUSI THCTOCTPYKTYPBI ITAHKPEATUYECKUX OCTPOBKOB M K30KPUHHOM TKaHu. Kommekc nHcy-
JMH—AHTUTEJIO OKPAILIMBAETCS B HACBIIICHHBIN KOPUYHEBBIN IBET (CM. pHC., 103. 7 U §).

Buvisoowl

1. ITo npoGneme Ne 3 «Caxapubiii nuader» B PecryOnnke Kazaxcran nmoka HeT Kakoro-mmbo HHCTUTYTa
JaHHOTO MPOoQWIIA Wi TUabeTOIOTHYEeCKUX HCCIIEe0BATENLCKUX LIEHTPOB, B OTIMYUE OT ABYX MEPBBIX MPO-
onem memuimabel — Ne 1 «Cepaeuno-cocyauctbie 6oe3nn» u Ne 2 « OHKoJornaeckue 3adosieBaHusy (MMe-
I0TCS. KapZMOLEHTPhI MOYTH B KaKIOH 001acTH, CHELIEHTPHl KapAWOXUPYPIUU W OHKOLEHTPBI, a TaKkKe
cneunanmsupoBannsie HUM). B nanpHelineM, B CBSA3U C MPOJODKAIOIIMMCS HHTEHCUBHBIM POCTOM pacipo-
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crpanenHocty CJl, Bo3pacTaromias ocTpoTa NpoOiieMbl PaHO WJIH MO3AHO MPHUBEIET K HEOOXOAMMOCTH Opra-
HU3ALMU TAKOH CTPYKTYpPbI 3KCIIEPUMEHTAJIbHO-KIIMHUYECKOI0 XapaKkTepa.

2. B 3TOM HampaBlIeHUHU MPEACTOUT TEPIIENNBAs U KPOIOTINBAsl PyTUHHAs paboTa, K 4eMy Ha/l0 OBbITh
rotoBbIMU. CyIIECTBYET M ajbTEpHATUBHBINA BapHaHT, a UIMEHHO B TeueHHe Ommkaimmx 5—10 et ciemyer
OXMJaTh JaJbHEHIIEro mporpecca B 3Toi 001acTy, MOCIIE Yero MOKHO aKTUBH3UPOBATh paboTy Yy HAC.

3. CornacHo MMEIOIMMCS TEHICHIMAM, Y TPAHCIUIAaHTAIMOHHOTO METO/1a JIeUeHHs IIpu AuabeTe, Heco-
MHEHHO, XOPOLINE MEPCIIEKTUBBI CTaTh METOAOM OoJiee paJuKaIbHOTO JieueHus auadbera. Koneunsie TpaThbl
OyayT, OYEBHIHO, 3aMETHO MEHBIIMMH: JOCTATOYHO CKa3aTb, YTO MO COCTOSHHUIO HA CETOAHALIHUN JICHb
CIIeIMaIbHBIC XUPYPTUYECKHE LIEHTPhI TI0 Mepecaike OCTPOBKOB HA HAYaJIbHOM 3Talle BPAI JIM MOTPeOyoT-
Csl, TaK KaK BCS XUPYPrHyecKas 4acThb TPAHCIUIAHTAIL[MHM OCTPOBKOB HA CETOIHS HE MPEICTaBIIeT 0Co00i
TEXHUYECKOH CI0KHOCTH.

Pyrosooumens  pabomuvl  vipadxcaem — npusHaAmMeIbHOCMb — NPOU3BOOCMEEHHBIM — 00bEOUHEHUSIM
«Boehringer Mannheim»(®PI'), «Hoechsty(®PI), «SERVA» (OPI), «FERAK» (®PI), « MERCK» (®PI),
«SARTORIUSy (©®PI), «Pharmacia Fine Chemicals» (Llleeyus) 3a 6e3603me30H0 npedocmasiasuiuecst 6
meuenue MHO2UX Jen Peakmuegbl U npenapamol, HeoOXooumble 071 GbINOTHEHUS UCCIe00B8AHUIL.
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Kant n1ua6erin emaeyae TpaHCIJIAHTALMSA JiCiH KOJIAAHYAbIH
NepPCneKTUBACHI TYPaJIbl

JKyMbIC TNpaKkTHKaIbIK-KIMHUKAIBIK ToXipuOene KaHT AuabeTiH emzaey S[iCiHIH TpaHCIUTaHTalMsUIay/AbIH
MYMKIHIIKTepiH 3epTTeyre apHaiFaH. bonamakra Oy MHCYJIHMH TEparHsChIHAH albIPMAIIbUIBIFBI CAYBIFY
oztici Gosa anaTHIHABIFE KepceTinreH. OKIIayJlaHFaH JKoHEe YHKBI Oe3iHeH OeJIiIl ajJbIHFaH ITaHKPeaTHKAIBIK
apaJlIBIKTapJaH TPAHCIUIAHTALMsUIAY YIIIH JKeTKUIKTI MaTepHanabl ainy, ecy (GakTopiapblH KOJIaHa
OTBIPHII, OJAP/BI OCIPy JKoHE KOcHaJap[aH callaibl Tazajay epeKIle MaHbI3Abl OO TaObUIaabl. AJBIHFAH
apajlIBIKTapAblH Op NAPTHACHIHBIH BH3YalIbl THCTOJNOTHSUIBIK Oakpuiay peii KepceTinreH. ABTopiap
THCTOJIOTHSUIBIK ’KOHE TMCTOXHMHSIBIK OAKbUIAYIIbIH ©3IHIIK HOTHKENEPIHAE IHCTONOTHSIIBIK KYPhUIBIMHBIH
Kal-Ky#iH jkoHe B-kacylmamapelHna HHCYJIHHHIH KypaMblH Ka3ipri 3aMaHfbl QJeMJIeri Herisri epekiie
szicTepAiH KeMeriMeH Oaranayra apHaJIFaH ©3repTill, 63repTyJIep/iH KoMeriMeH KepceTTi. ABTopnap OyriHri
TaH/a HeTi3ri THCTOKYPBUIBIM JkoHEe B-kacylnanmapaarbl MHCYJIMH KYPaMbIH 3€pTTey OAiCTepiHAE ©31epiHiH
THCTOJIOTHSUIBIK, KYPBUIBIMBIH 3€PTTEyre ajbIHFaH MaTepHaJapAbIH THCTOJOTHSUIBIK JKOHE TMCTOXUMHUSIIBIK
©31HMIK HoTIXeNepiH kepcerTi. bateic EypomaHbiH 3epTxaHanmapbIHAAFEl Y3aKMEp3IMAIK ©3iHIIK ToxXipuoOe
HeTI3iHJIe aBTOpJIap OCHI OaFbITTa FBUIBIMU 3€pTTEYJIep JKYPTidyae YHBIMABIK Macesnenep OOWbIHIIA Maiifaisl
TIKIpJIep YCHIHIBL.

Kinm cesoep: nuaber, maHKpeaTUT apajllbITaphl, TpaHCIUIaHTauus, B-xacymanap, yikel 0e3i, HHCYJIUH,
UHCYJIMH TEePaIusChL

G.G. Meyramov, V.I. Korchin, A.Zh. Shaybek, K.-D. Konert, G.T. Tusupbekova,
A.A. Kikimbaeva, A.P. Andreeva, O.L. Kovalenko, A.G. Meyramova-Abdraimova

On the prospects of application of transplantation method
for treatment of diabetes mellitus

Work is devoted to a research of opportunities of use in experimental-clinical practice of a transplant method
for treatment of a diabetes mellitus. It is shown that in the long term this method unlike an insulin therapy can
undoubtedly become a treatment method. I will emphasize - the fact that obtaining enough a material for
transplantation in the form of, their high-quality cleaning of the impurity and preparation for transplantation
isolated and allocated from pancreas of pancreatic islands by cultivation with using of growth factors is of
particular importance. The important role of direct histologic control of each party of the received islets is
shown; authors showed characteristic results histologic and histologial; the received material by means of the
highly specific research techniques of a condition of a gistostructure and of content of insulin modified by
them in B-cells. On the basis of characteristic long-term experience in the Western European laboratories as
the author offered the useful remarks concerning organizational character when carrying out researches in this
direction.

Keywords: diabetes pancreatic islets, B-cells, transplantation method for treatment of diabetes.
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Social and hygienic monitoring of labor conditions at industrial enterprises

The article describes the method of socio-hygienic monitoring of working conditions. A comprehensive as-
sessment of the psycho-physiological state of the working enterprises in the conditions of real production ac-
tivities was completed. To carry out preventive measures at industrial enterprises, the criteria for identifying
groups of «risk» and predicting the loss of efficiency are calculated. This methodical approach allows us to
assess and predict the health status depending on age, experience, profession, personal characteristics, as well
as to assess the level of adverse effects of factors of the working environment on the body. The proposed
method can be used in preventive medical examinations and prenosological diagnosis. According to the re-
sults of the research, methodological recommendations were developed, which were introduced in the pro-
duction and in studying process of medical educational institutions.

Keywords: production factors, working conditions, morbidity, temporary disability, environmental impact as-
sessment, correlation, regulatory intensive indicators, risk criteria, forecasting, mathematical model.

Introduction

Despite the fact that the production factors of industrial enterprises (microclimate, noise, vibration, dust,
etc.) have a complex effect, the effects of their mutual summation or potentiation are still not well under-
stood. The issues related to the study of the nature and intensity of the impact of individual production fac-
tors and their combinations against the background of neuro-emotional tension of the body are also poorly
covered in the literature. The lack of such information makes it difficult to develop scientifically based rec-
ommendations for forecasting and reducing the intensity of adverse factors of the working environment,
which confirms the novelty of the topic of this study [1].

The proposed methodological approach to the socio-hygienic monitoring of working conditions allows
one to calculate the level of functional stress of the body of workers depending on working conditions, pro-
fession, age and work experience.

Criteria have been worked out to carry out preventive measures at industrial enterprises with the aim of
identifying groups of «risk» and predicting the loss of working capacity in the context of actual production
activities. This methodical approach allows us to assess and predict the functional stress of workers depend-
ing on age, length of service, profession, personal characteristics, as well as an assessment of the level of
adverse influence of factors of the production environment on the body.

The proposed method can be used in conducting preventive medical examinations and prenosological
diagnostics.

According to the results of research, methodological recommendations have been developed, which
were introduced in production and included during lectures of medical educational institutions.

Assessment of the impact of production factors
on the health and performance of workers of metallurgical enterprises

The identification of those factors of the working environment that create psycho-emotional stress of a
person and the development of criteria for assessing and predicting the nervous-emotional stress of the body
of workers is an urgent task of occupational health [2].

Labor activity of workers of metallurgical enterprises is characterized by a whole complex of harmful
production factors, the most significant of which are: heating microclimate, noise, dust, chemical factors,
increased nervous and emotional stress, requiring constant attention, speed and accuracy of reactions, heavy
load of sensory systems. That undoubtedly affects the functional state of the body of workers and cases of
morbidity with temporary disability (MTD).

So, in accordance with the N.V. Dogle's scale of incidence, which contains seven indicator assessments,
the level of indicators of the STE at metallurgical enterprises refers to «very high» and «high».

Factor analysis of dispersion showed that the studied indicators reflecting the state of health deteriorat-
ed with an increase not only in age, but also in professional experience. Thus, in 30-year-old workers, com-
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pensatory links consistently linked almost all the functional characteristics under study, and the correlation
coefficient between them exceeded 0.6, which indicated a significant voltage in the system. These phenome-
na are also characteristic of workers with work experience of up to 5 years, regardless of age, indicating a
low body adaptation to working conditions.

In the group of 30—39-year-old workers, based on the principle of the systemic organization of physio-
logical processes, optimization of physiological cost and adaptability was observed, indicating adaptation to
working conditions, which is formed within 10—14 years of work experience.

The observed decrease in the regulation of body functions in 40—49 year old workers with 15-19 year
experience on the background of actualization and labialization of the cardiovascular system (CS), neuro-
muscular activity (NA), the Central nervous system (CNS), as well as the increase of the physiological state
index (PhSI) and the work ability index (WAI) indicates a decrease in the adaptive potential of individual
functions, leading to the need for the formation of a certain set of elements of so-called limiting links, a clear
correlation of which allowed to ensure the stability of the whole system at the stage of adaptive realignment
of functions to achieve the proper functional level.

The achievement of the peak of cumulation of all the above phenomena in 50-year-olds and older
workers who have worked 20-25 years, is characterized by the development of states of poor adaptation,
which is manifested by various diseases and, first, the circulatory system, which further forces workers being
a «critical contingent» to leave the professional cohort voluntarily or involuntarily due to disability.

Thus, the age-seniority categories of the surveyed workers completely repeat a set of compensatory
connections formed at the age of 30, 30—39, 40—49 and 50 and more years that allowed to assume existence
of the uniform regulatory mechanism which provides steady functioning of an organism as biological system
at the reached functional level. At the same time, the low level and premature decrease in efficiency, deple-
tion of functional reserves of adaptation of the organism to the effects of a complex of harmful factors of the
working environment significantly reduce the professional suitability of workers in the «man — production
factors — health» system.

The analysis of the dynamics of the MTD indicators by occupational groups showed that the main pro-
fessions of workers engaged directly in the production process and in contact with the whole complex of
production factors and, as a result, receiving a full «load» on the body have the highest values.

It should be noted that the workers of auxiliary professions do not fully experience the full range of
harmful factors, since their work is to carry out repair work when the equipment either does not work or does
not function in full. Engineering and technical workers also have low rates because they don’t always, in ac-
cordance with official duties, face harmful factors of production.

In the structure of morbidity in all workshops leading place is occupied by respiratory diseases (acute
respiratory diseases (ARD), second place is held by indicators of diseases of the musculoskeletal system,
third place — injuries, fourth place — diseases of the digestive system and cardio-vascular system.

Respiratory system diseases holds first place among men and women in all workshops, second place,
again in all workshops without exception — diseases of the musculoskeletal system, third place — men's
injuries and women's digestive diseases. In fourth place: diseases of the cardiovascular system of both men
and women, digestive diseases. To assess the impact on the morbidity of the complex of production factors, a
correlation analysis of Spearman ranks was carried out. So the result of the calculation obtained values of the
correlation coefficient in the interval from 0 to 1 (-1), which in accordance with Dogle N.'s method is con-
sistent with the presence of a direct (inverse) relationship in which an increase in one trait leads to an in-
crease (decrease) in other characteristic [3].

As it is known, the degree of correlation is measured by the binding force, which can be «high», «medi-
um» and «low» depending on the value of the correlation coefficient. According to the data obtained, the
strength of the relationship, for example, between the «age» factor, «experience», «occupational group» and
«sick individualsy is «strongy», whereas with «cases of morbidity» the strength of the relationship is «aver-
age» (Table 1).

Thus, the analysis of the level of health of workers of the metallurgical enterprise showed that harmful
factors of the working environment negatively affect the health of workers, which is reflected in the high
values of morbidity with temporary disability, both in cases and on days of disability. At the same time, their
values, in accordance with the classification, correspond to the «high level». In addition, this is confirmed by
the percentage of sick people, which also corresponds to the «high level».

To assess the impact of a set of production factors on morbidity, it is usually necessary to further estab-
lish the nature and extent of the relationship between the factors. And as is known, changing the value of one
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indicator leads to a change in the value of another. Therefore, the correlation analysis method is used to solve
this problem.

Table 1
Calculated correlation coefficients for workshops
Workshop 1 Workshop 2 Workshop 3
Factor — — —
indicators | ik Indi-| e Days Sickindi-| = o Days Sick indi-| oo Days
viduals viduals viduals
Age —0.80 —0.60 —0.60 —0.80 0,20 —0.80 0,20 0,40 0,20
Experience —0.80 —0.50 —0.80 —0.80 —0.70 —1.00 0,20 0,40 0,20
Prof. Group —0.80 —0.50 —1.00 0,40 —0.,50 —0.80 0,80 1,00 0,20

Note. 0.80 — the value of the correlation coefficient is valid (p < 0.05).

One of the leading moments in the practice of hygienic, physiological, and pathophysiological studies is
the problem of identifying the relationship between the factors, the search for methodological ways to obtain
results that allow us to judge one factor of them by changes in other factors. In this regard, the method of
correlation analysis plays a primary role, allowing to answer the question — «are the different separately
measurable features or traits of the body dependent on each other or independent, whether it is possible to
draw a conclusion about the properties of any other feature based on the properties of any single feature» [3].

At the final stage of this study, to build a mathematical model of the prognosis of the morbidity level, it
would be necessary to establish quantitative relationships between the hygienic parameters of the factors of
the working environment and the morbidity level, however, the level of morbidity is influenced not only by
working conditions, work experience, having quantitative values, but also by such difficult factors as social
and living conditions, level of education, marital status, etc., the impact of which is difficult to calculate,
since there are no quantitative criteria. In different situations, the degree of their influence is not the same,
and their changes in dynamics are random. All this makes it difficult to quantify the relationship between the
production factors of the environment and the level of morbidity.

In this regard, N.V. Dogle and A.Y. Yurkevich proposed to use the method of Regulatory intensive in-
dicators of the incidence (RII) for cases where the use of the method of correlation and regression analysis is
impossible, or it is extremely inefficient (due to the obtained approximate quantitative values) and developed
the following formula to assess the impact of a set of factors of the working environment and social factors
on the level of health or the calculation of the risk of disability [3]:

Risk = Rllage x K1 + Rllexperience x K2 + RllIprof x K3 + Rllsex x K4, (D

where Rllage, Rllexperience, Rllprof, RlIsex — regulatory intensive indicators of the incidence by age, ex-
perience, professional group and sex; K1, K2, K3, K4 — weight coefficients.

To assess the risk, it is necessary first of all to have an idea of the range of possible fluctuations in risk
indicators for persons working in this workshop. By summing the product of the weighted coefficients on the
RII (Table 2) having the lowest values for each of the factors, we obtain the minimum risk of disability Rmin,
if we sum up the maximum values of each of the factors, we obtain the maximum risk of disability Rmax.

Table 2
Calculations of the NIP for a comprehensive assessment of the probability of the risk of disability in workshop 1

Age, Cases of | Regul- | Experi- | Cases of | Regul- [Profession| Cases of | Regul- | Sex | Casesof | Regul-
years morbidity | atory ence, |morbidity| atory morbidity| atory morbidity | atory
with tem- | intensive | years | with tem- | intensive with tem- | intensive with tem- | intensive
porary |indicators porary |indicators porary |indicators porary |indicators
disability (RID) disability | (RII) disability | (RII) disability | (RII)
Upto30 | 1647 1,024 <5 1583 | 0,984 | Main 174 1,082 | Male | 1589 | 0,988
30-39 182,8 1,137 5-10 178,2 1,108 | Repair | 1544 | 00960 |Female] 170 1,057
40-49 145,5 0,905 | 11-15 190,1 1,182 |Eneineer-lgs sl 518
ing staff
> 50 131,9 0,820 1620 103,6 0,644 | Auxiliary | 105 0,653
Cases on the workshop = 160,8 >20 127,2 0,791
Weight K1=Max/min K2=Max/min K3=Max/min K4=Max/min
K cocl 1,39 1.83 2,09 1,07
1cients
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The difference between these risks (R, — R,.ix) Will represent the entire range of fluctuations within
which all the values of the integrated risk assessment for people working in this workshop are located. Tak-
ing into account the range of fluctuations in complex estimates, as well as their nature, it is possible to dis-
tribute all working in the workshop to the following groups: with a favorable prognosis, attention group and
a group with an unfavorable risk of losing performance (adverse prognosis).

Using formula (1), we will calculate the minimum and maximum risks of disability for employees of
workshops 1, 2, 3 (Tables 3-5), using standardized intensive and factor indicators (age, experience, profes-
sion, sex).

Risk min =0,820-1,39 + 0,644-1,83 + 0,518-2,09 + 0,988-1,07 = 4,46 Favorable prognosis;
Risk max=1,137-1,39 + 1,182-1,83 + 1,082:2,09 + 1,057-1,07 = 7,14 Adverse prognosis.

Table 3
Range of fluctuations of the risk of disability in the shop 1

Risk group in workshop 1 | Risk range
Favorable prognosis 4,464-5,06
Attention group 5,06-5,73
Adverse prognosis 5,74-7,14

We will calculate the risk of loss of efficiency on the example of shop 1 indicators, using the developed
quantitative criteria of the mathematical model of risk prediction:

Risk (shop 1) = 1,398 x Age + 1,83 x Experience + 2,09 x Prof.group + 1,07 x Sex.
1. A., age 29, 4 year experience, job title — fueler, sex — female:
Risk (shop 1) = 1,39 x 1,024 + 1,83 x 0,984 + 2,09 x 1,082 + 1,07 x 1,131 = 6,62.
Conclusion: L.M. As-va belongs to the group with Adverse prognosis.

2. M., age 45, 12 year experience, job title — the mechanic-repairman, sex — male:
Risk (shop 1) = 1,397 x 0,905 + 1,83 x 1,182 + 2,09 x 0,96 + 1,07 x 0,988 = 6,69.
Conclusion: H.A. Mos-v belongs to the group with Adverse prognosis.

3. S., age 52, 25 year experience, job title — main line supervisor, sex — male:
Risk (shop 1) =1,397 x 0,820 + 1,83 x 0,791 + 2,09 x 0,518 + 1,07 x 0,988 = 4,73.
Conclusion: A.L. Sha-n refers to the group with a Favorable prognosis.

Table 4
Range of fluctuations of the risk of disability in shop 2
Risk group in workshop 2 | Risk range
Favorable prognosis 1,55-1,93
Attention group 1,93-2,30
Adverse prognosis 2,30-3,06
Table 5

Range of fluctuations of the risk of disability in shop 3

Risk group in workshop 3 | Risk range
Favorable prognosis 1,09-1,31
Attention group 1,31-1,52
Adverse prognosis 1,52-1,94

The obtained equations and quantitative criteria of the risk of disability allow the simplification of the
procedure of the complex integrated assessment and risk prediction, as well as they allow to indirectly assess
the degree of adverse effects of harmful factors of production and labor process for the development and im-
plementation of a set of preventive measures.
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This methodical approach allows us to assess and predict the health status depending on age, experi-
ence, profession, personal characteristics, as well as to assess the level of adverse effects of factors of the
working environment on the body. The proposed method can be used in preventive medical examinations
and prenosological diagnosis.
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K.T. AnusicOaeBa

OHepKkacin KICINOPBIHAAPBIHBIH €HOEK KaFJaiJIapbIH
dJIEyMETTIK ’9He TMI'MeHAJIBIK TYPFbIIAH 0aKbLIay

Makanaza eHOeK >kaFiaiapbliHa QJICYMETTIK-TUHTHEHAIBIK MOHUTOPHHT JKYPridy ofici cunarranrad. HakTel
OHIPICTIK KBI3MET JKardailbiHIa KOCIOM >KYMBICHIBUIAPABIH JKai-KYHiHE TONBIK MCHXO()HU3UOTIOTHSIBIK
Oaramay Kyprizingi. OHepKoCINTIK KociNOphIHAApAa ajABIH ajia ic-IapalapblH KYPridy YIIH «ToyeKem»
TONTAPHIH aHBIKTAYy JKOHE JKYMBICKAa KaOUIETTUIKTIH XOFaIyblH OoipKay emmiemzepi ecentenreH. MyHnai
QMIiCTEMEITIK TACLI )KachlHA, CHOCK OTUIIHE, MaMaH/IBIFbIHA, KEKE CHIIaTTaMalapblHa OalIaHBICTHI ACHCAYIIBIK
KaraaiiblH Garanay MeH O0JDKay/bl, COHIali-aK OHIIPIiCTIK opTa (haKTOpIaphIHBIH aF3ara )KarbIMChI3 dCep eTy
JICHrelin Oaramayapl Oepyre MyMKIiHIIK Oepemi. ¥ ChIHBUIFAH OIIC alIBIH ajla MEIMIIMHAJBIK TEKCePy MEH
JTIOHO30JIOTHSUTBIK, IMArHOCTHKA YKYPTi3y/ie KONIaHbUTYbI MYMKIH. 3epTTEY HOTHKENEpi OOMBIHIIA diCTEMETIK
YCHIHBIMIAp A3ipJICH I, oJlap OHAIPICTE SHIi3Il JKoHe MEAULMHAIBIK Oi1iM Oepy MekeMeNepiHiH JeKuusIa-
PBI KypChIHA €HI i3],

Kinm ce30ep: enpipictik dakropnap, eHOCK yaFIaiaapsl, aypy, yakbITia eHOSKKe HKapaMChI3bIK, KOpIIaFaH
OpTaHBIH ocepiH Oaranay, KOppeNsIys, PeTTeyiH KapKbIHABI KOPCETKIIITepi, ToyeKesl KpuTepuiinepi, 6o-
JkKay, MaTeMaTHKAaJIbIK MOJIEIb.

JK.T. AnmeicOaeBa

ConuajabHO-TUTHeHNYeCKN I MOHUTOPUHT YCJIOBHil TpyAa
HA NPOMBINLIEHHBIX MPeINPUATHAX

B crarbe onucan MeTo NpoBEACHUS COLIMATILHO-TUIMEHNYECKOr0 MOHUTOPHHTa ycinoBuil Tpyaa. [Iposenena
KOMIUIEKCHAsl OLICHKA MCUXO(MHU3HOIOINIECKOT0 COCTOSIHUS PabO4YHMX MPEANPHUSITHI B YCIOBHIX pealbHOIl
MPOM3BOJCTBEHHON AeATeNbHOCTU. ISl MpoBeneHUs NPOMMIAKTHYECKUX MEPOTIPUATHI Ha MPOMBILIIICHHBIX
NPEANPUATHSIX PACCUMTAHBI KPUTEPUU BBISIBICHUS TPYII «PUCKA» W IPOTHO3UPOBAHUS YTpaThl paboTOCHO-
cobnoctu. Takoil MeToaUYecKuii MOIX0] MO3BOJISET 1aTh OLIEHKY U IPOTHO3 COCTOSHUS 340POBbS B 3aBHCHU-
MOCTH OT BO3pacTa, CTaxka, Mpodeccru, JINIHOCTHBIX XapaKTEPUCTHK, a TAKKE OLICHKY YPOBHS HEOJAromnpu-
STHOTO BIMSHHSA (DaKTOPOB IPOU3BOJICTBEHHON cpeibl Ha OpraHu3M. [Ipe/ioKeHHBIH METOT MOXKET OBITh HC-
MOJTb30BaH B MPOBEACHUH NPOPHIAKTHICCKUX MEIOCMOTPOB H JJOHO30JIOTHYECKOI TrarHocTuku. [1o pe3yib-
TaTaM HCCIICAOBAaHUHN pa3paboTaHbl METOJMYECCKHE PEKOMEHIAIMY, KOTOPEIC OBUTH BHEIPEHBI Ha MPOM3BO/-
CTBE ¥ BKJIIOYEHBI B KYPC JICKLIUH MEIUIIMHCKIX 00pa30BaTENbHbBIX YUPEKACHUM.

Knioueswie cnosa: npon3BoacTBeHHbIE (PaKTOPBI, YCIOBHS TPYAA, YPOBEHb 3a00JIeBAEMOCTH, BpEMEHHAs He-
TPYZAOCIIOCOOHOCTb, OLICHKA BIUSHUSA CPEbl, KOPPEJALHs, HOPMaTUBHbIE HHTEHCUBHBIC ITOKAa3aTeNu, KpUTe-
pHUM pUCKa, IPOTHO3UPOBAHKE, MATEMATUYECKas MOJIEIIb.
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Development of mechanical engineering in Republic of Kazakhstan
and growth prospects

The article deals with the development of mechanical engineering in Republic of Kazakhstan and the activi-
ties of mechanical engineering during the years of Independence, as well as the problems of increasing the
importance of this industry. For the successful development of mechanical engineering of Kazakhstan in the
mustache of globalization required the production of products with higher added cost certified in accordance
with the international requirements of quality. The main source for the consideration of issues related to the
development of this sector of the economy is the industrial and innovative programs adopted in the country.
As a result of the analysis were identified products of Kazakhstan engineering and the volume of production
of engineering activities, a comparison of economic indicators of production and the solution of problems in
the development of engineering in Kazakhstan and in the world. In conclusion, ways to improve and develop
the machine building in Kazakhstan were proposed.

Keywords: economy, industry, mechanical engineering, production, sector, transport, import, export, factory,
equipment, volume of labor productivity.

Mechanical engineering is one of the leading sectors of the national economy of any country, reflects
the level of scientific and technological progress and the country's defense, determines the development of
other sectors of the economy.

Mechanical engineering is the most important sector of the economy of any industrialized country. Pro-
ducing all kinds of equipment, machinery, machines, devices, as well as goods for the population, mechani-
cal engineering ensures the stability of the agro-industrial complex, energy and metallurgical sectors,
transport and other key sectors of the economy. Currently, it is difficult to imagine life without the use of
engineering products. Many people mistakenly believe that this industry is related only to the automotive
industry [1]. However, mechanical engineering, having undergone fundamental changes in the products, is
engaged in the production of various products, ranging from the manufacture of nails and ending with the
production of aircraft. Sustainable development and reliable operation of mechanical engineering largely de-
termine the energy and material intensity of the economy, labor productivity, the level of environmental safe-
ty of industrial production and, ultimately, the economic security of the country.

In the early XX century in Kazakhstan was the engineering industry. It worked only a small Metalwork-
ing companies. During the great Patriotic war, a number of machine-building plants were evacuated to Ka-
zakhstan from the front-line territory of the USSR, which subsequently created the basis of the industry. Dur-
ing the Soviet period, the industry of Kazakhstan was formed mainly on the basis of the development of min-
ing industries. Dozens of machine-building plants were built in the post-war period. In 70 years in the Re-
public there were completely new branches of mechanical engineering. This construction, road, municipal
engineering, production of sanitary equipment, machinery for the food industry and household appliances. In
the 1990s, the machine-building complex experienced a deep crisis associated with a sharp drop in demand
for its products.
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The current state of all branches of the machine-building complex of Kazakhstan reflects the decline in
production and increased dependence on imports for many types of products.

Now in the economy of Kazakhstan engineering occupies an important place. This industry is the most
complex and differentiated industry and has close production links with other inter-industry complexes. The
share of machinery account for over a third of the volume of production in Kazakhstan, about 2/5 industrial
personnel and almost production funds [2].

Many industrial centers of Kazakhstan have emerged historically, as a result of the influence of groups
of conditions. The formation of the industry of Kazakhstan began with the creation of focal fragmented
mines, mines, oil fields and other enterprises in places of concentration of huge deposits of minerals.

Currently, in Kazakhstan, the machine-building segment generates only 0.6 % of gross value added
(GVA). The same indicator in Russia is 2.9 %. However, this is relatively small compared to the countries
leading in the production of engineering products. Thus, in Germany it accounts for 8.1 % of GVA, in Ja-
pan — 7.2 %. It is noteworthy that in Belarus this figure is comparable to the German or Japanese and reach-
es 7.1 %. This state of Affairs is due to the fact that after the collapse of the Soviet Union, accompanied by a
break in economic relations, there was a sharp decline in production in Kazakhstan. Mechanical engineering
was in poor condition, with signs of recovery of the industry appeared only in the early 2000s. The dynamics
of Kazakhstan's mechanical engineering GV A is characterized by high growth rates in 20062007, deteriora-
tion of indicators in 2008—-2009 and the resumption of a positive trend in 2010. As a result, in 2010, the real
value of GVA production of machinery and equipment exceeded that of 2006 by 55 %, electrical equipment,
electronic and optical equipment by 24 %, and vehicles and equipment by 117 %. Mechanical engineering in
Kazakhstan is represented not only by the automotive industry, although it occupies only 10 % of the total
manufacturing industry [3]. Kazakhstan is actively developing oil and gas, mining and metallurgical, agricul-
tural, electrical engineering and so on.

In 2011, Kazakhstan's mechanical engineering continued to increase production. Thus, the physical
volume of production of machine-building activities, compared with 2010, increased by 17 %. The leaders
here were the production of vehicles, trailers and semi-trailers increase in physical volume of output by 63 %
and other vehicles growth by 29 %. In 2011, the output of mechanical engineering (excluding indicators of
the activity «repair and installation of vehicles») in monetary terms amounted to 278.2 billion tenge ($1.9
billion) or 1.7 % of industrial production. At the same time, the production of machinery and equipment ac-
counted for 27.8 % of the total machine-building production, electrical equipment, electronic and optical
equipment 31.3 %, and vehicles and equipment 40.9 %.

In 2011, Kazakhstan produced 8.2 thousand cars and 0.9 thousand trucks, 330 thousand TVs, and 66
thousand washing machines. If we talk about the structure of engineering in Kazakhstan as a whole, today it
is dominated by production for the mining, metallurgical and oil and gas sectors, which provides domestic
demand for these industries.

Today, Kazakhstan is characterized by the presence of not only rich natural resources, but also a fairly
developed industry. At the end of 2012, the share of industry in the GDP of the Republic was 32.2 %, includ-
ing 18.5 % accounted for mining and 11.5 % for manufacturing. At the same time, the historically formed
structure of the economy with the predominance of the raw materials sector has made Kazakhstan dependent
on imports of high value added products, in particular from engineering, the need for which is growing every
year.

Over the years of implementation of industrialization of the domestic machine-building became the core
of industrialization came in one of the fastest growing industries: the production volume increased
2.3 times — of 376.2 billion tenge in 2010 to 869,9 billion tenge in 2014 m. the Share of the domestic engi-
neering industry in manufacturing output rose from 9 % in 2010 to 14.8 % in 2014 [4; 450].

The mechanical engineering of Kazakhstan in 2015-2016, after going through the difficult phase of de-
velopment starting in 2017, beginning to show positive growth. In General, over the years of the program of
industrialization of the engineering industry implemented more than 100 projects, created about 11 thousand
jobs, but the factor of further development of engineering is its digitalization and technological moderniza-
tion.

The main source of growth is the manufacturing industry. Production figures in January 2018 compared
to January 2017 increased by 6.2 %.

The largest growth for the year was shown by representatives of mechanical engineering: among the
main growing industries are manufacturers of vehicles (242.7 % compared to January of the previous year),
electrical equipment (165.6 %), as well as computers, electronic and optical products (151.4 %).
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Today, the situation in the engineering industry of Kazakhstan is a reflection of the development of the
country's economy. The productivity of the industry, the degree of its technological equipment is the secret
of the success of all sectors of the country. Speaking about the profitability of mechanical engineering, it is
necessary to note the segment «Production of electrical equipmenty». The number of products for 2018 in-
creased twice compared to last year. The volume of production in the engineering industry for the first half
of this year amounted to 470 billion tenge, which is 14.6 % more than in 2017. Oil, mining, metallurgical,
transport directions are promising and need further development and support of the state. Last year, Kazakh-
stan produced 19.5 thousand cars, and in four months — already 9 thousand. In total, domestic manufactur-
ers plan to collect this year 35 thousand cars.

In 2017, Kazakhstan exported 1,548 cars, most of them to China. We are now discussing the issues of
increasing the export potential of cars, we are working on export markets and export promotion measures.

And in recent years, the engineering industry of Kazakhstan does not reduce the dynamics of growth.
Thus, in five months of 2018, the volume of production increased by 12.2 % compared to the same period of
2017 and amounted to 384.6 billion tenge. The reason for the sharp increase in production is the restoration
of demand in the market, the opening of export markets, as well as the program of preferential car loans from
the state. Last year, every third car sold domestic Assembly.

The most stable dynamics of production and more in-depth localization of production in comparison
with other sectors is characterized by electrical engineering: transformers, batteries, cable and wire products.
Thus, according to the results of 2017, the production of transformers doubled, cable and wire products by
95 %, electric batteries by 14.6 %. The increase in exports to the CIS market, mainly to Russia, contributed
to the growth. At the same time, according to his assessment, taking into account the gradual increase in oil
prices and the development of new oil and gas fields, as well as the expansion of production of LLP
«Tengizchevroil» is expected to increase production of equipment for the oil and gas industry. By the way,
the volume of mechanical engineering production in 2017 increased by 5.6 % and amounted to 913.6 billion
tenge. «The sector has seen an increase in volumes.» Tested in the country and the first electric vehicles.

In the long term, as the demand and the necessary infrastructure are formed, domestic producers are
ready to establish their serial production on the existing ones.

The country is actively developing mining and metallurgical, agricultural, defense and many other are-
as. Kazakh manufacturers are confident that heavy engineering can meet the demand today. At the end of last
year, the volume of production in the industry reached 998 billion tenge. This year, domestic machine build-
ers intend to step over the bar of a trillion tenge. It is planned to increase this figure by three times by 2024.

For example, Kazakhstan has recently developed the production of vehicles (rail, road), including joint
ventures with Belarusian and Russian companies that supply products to the common market. So, since
2003, JSC «Asia Auto» produces in Ust-Kamenogorsk Russian cars VAZ. JSC «KAMAZ-Engineering»
Kokshetau is a joint Kazakh-Russian project for the production of automotive equipment of KAMAZ model
range. JSC «AgromashHolding» based in Kostanay jointly with Russian companies produces engines and
various agricultural machinery [5; 55].

In 2012 in Astana Industrial Park was launched electric locomotive plant of LLP «Locomotive
wasuretakute» (COPIES). In accordance with the loan agreement, the Bank opened a credit line for 10 years
in the amount of 10 billion tenge (over $66 million). EKZ is a joint venture between JSC NC
«Kazakstantemirzholy», the French Corporation AlstomHoldings (one of the world leaders in the production
of machinery and equipment for railway transport) and CJSC «Transmashholding (the largest Russian com-
pany in the field of transport engineering). The EKZ will produce four -, six-and eight-axle electric locomo-
tives with asynchronous traction engines, designed for both freight and passenger rail transport. Components
for their production will be supplied by Alstom and Transmashholding. The annual capacity of the plant will
be about 100 sections of electric locomotives. Although they are primarily intended for the growing needs of
Kazakhstan's Railways, it is expected that up to 40 % of the production of the EZ WILL be exported to the
CIS countries.

Currently, Kazakhstan produces only 5-8 % of the necessary types of agricultural machinery, such as
tractors, plows, harrows, rippers, seeders, mowers, harvesters, trailers, tractors, sprayers, machines for the
preparation of animal feed, machines for poultry, etc.it is Planned to produce combines and tractors in
Kostanay and Uralsk.

Plants for the production of agricultural machinery are located mainly in grain areas. In Astana plants
«Kazahselmash and Zelenogradskaya» produce a set of agricultural tools, machinery for mechanization in
agriculture and animal husbandry.
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Pavlodar tractor plant JSC «Pavlodar tractor» is located in Pavlodar. He admits powerful advanced
tracked tractors «DT-75T», adapted to perform many operations.

Much attention is paid to the development of the automotive industry. The Republic has also estab-
lished the production of trucks and buses. In Kokshetau since 2005. works factory Assembly of popular cars
«KAMAZ». In Almaty, established in 1996, the enterprise «Isker-GAZ» are assembled 30 modifications of
vehicles «GAZel». The most important event for the automotive industry of Kazakhstan as a whole was the
creation of the consortium «Kazakhstan — KAMAZy, which intends to organize the Assembly production of
cars and special equipment «<KAMAZ» in Kazakhstan. On the production capacities of JSC «Asia Auto» in
Ust-Kamengorsk mastered the Assembly of cars «Niva» and «Skoda». In Semipalatinsk on the basis of
SemAZ plant Assembly production of the South Korean buses Daewoo is organized.

In the field of railway engineering car building is organized in close cooperation with the conversion
enterprises of Northern Kazakhstan, Uralsk and Almaty. As well as specialized plants in the cities of Almaty,
Astana and Taraz.

Electrical industry of Kazakhstan is represented by four directions: manufacture of electrical machinery,
equipment and apparatus; manufacture of cable products; manufacture of electrical insulation products; pro-
duction of battery and components production.

The plant in Pavlodar region is the only enterprise in the CIS that produces insulated power wire for Eu-
ropean specialization. Production of high-voltage equipment is improving in South Kazakhstan region. In
Almaty, there are factories of low-voltage equipment and electrical equipment. In Karaganda, there is an
electric motor plant; in Ust-Kamenogorsk plant «Polimermashy; in Pavlodar and Taldykorgan there are con-
denser plants that provide the largest power plants of the Republic; in Kentau power transformers are pro-
duced; in Petropavlovsk plant of small-capacity engines; in Almaty, the foundry and mechanical plant, which
produces cars and tractors and other spare parts.

In the field of electronic industry at the enterprises of Almaty, including the joint venture with the South
Korean company LG, the Assembly of TVs, video and sound recording equipment, computers is carried out.
Production of automatic machines, automatic production lines, machine tools with software control, work
equipment is closely connected with the centers of research and development work. In Almaty there is a ma-
chine-Tool plant and Almaty heavy engineering plant, which produce various types of glasses. In Shymkent
works plant for the production of giant press machines.

Over the past two years, 12 enterprises for the Assembly of Belarusian equipment have been organized
in Kazakhstan. Today in the Republic the equipment and equipment ON «BelAZ», RUE «MTZ», ON
«Gomselmashy», JSC «Minsk motor plant», JSC «Minsk automobile plant», RUE «plant «Mogilevliftmashy,
JSC «Bobruiskagromash» and JSC «BelCard»gathers.

Domestic demand for machine-building products in Kazakhstan is largely dependent on imports, which
account for 92.1 % of its total consumption. For example, in 2011, the trade balance of engineering products
was negative and amounted to $13.2 billion in Kazakhstan is a net importer of the product in all the consid-
ered economic activities. At the same time, the export of machine-building products of the Republic was
equal to only $0.7 billion, of which $0.35 billion was for equipment, $0.29 billion for electrical equipment,
$0.06 billion for vehicles. In turn, the largest items of Kazakhstan's imports in 2011 were electronic compo-
nents, equipment for radio, television and communications $1.8 billion, electric machines and electrical
equipment, as well as railway rolling stock of $1.5 billion, respectively [6; 50].

Exports of Kazakh engineering products are small: in 2011 it was equal to 0.4 % of GDP (the lowest
figure among the CES countries) and is focused primarily on the Russian market. Although it is difficult to
expect a multiple increase, some product groups (bearings, electrical equipment), taking into account the cre-
ation of a Single economic space, can predict a certain increase in export flows. A distinctive feature of this
industry is the predominance of Assembly plants in the automotive, railway and agricultural engineering.
One of the most important and real opportunities for the development of engineering in modern conditions is
cooperation between the CIS countries. This will help to increase production and exports, expand sources of
investment and introduce new technologies.

Analysis of exports and imports of the industry showed that in the short and medium term it is unlikely
to take a strong place in the world market. Kazakhstan should also expect an increase in imports of some
types of engineering products. Nevertheless, the elimination of major development problems could increase
its export potential and reduce its dependence on imports, and because of the rapidly growing domestic de-
mand for machine-building products, it would be advisable for enterprises to focus on the domestic market.
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Meanwhile, there are systemic problems in the industry, which, in our opinion, cannot be fully resolved
even in the medium term. The most acute of them is the lack of capacity for the production of the component
base, adequate to the lines of equipment assembled in the country. For example, only one national operator
of the railway industry — JSC «NC «Kazakstantemirzholy» requires spare parts for 2800 positions, of which
only 500 are covered by local manufacturers.

The second most important problem is the lack of capacity in the key for all segments of the machine
tool industry. At the same time, it should be noted that the degradation of the machine Park and difficulties
with the supply of components for Assembly plants are inherent in the engineering of all CIS countries.

Another key problem in the development of the industry is the lack of available funding. As a result,
machine-building enterprises are often unable to invest in expansion or modernization of production, leading
to technological backwardness and low productivity. Therefore, improving the system of financing engineer-
ing, including through development institutions, can dramatically improve the state of the industry.

High transport costs and energy intensity of production also have a negative impact on the activities of
enterprises of the complex, which lead to a low level of profitability and price competitiveness of their prod-
ucts. High depreciation of fixed assets, outdated equipment and technologies do not allow to ensure the prof-
itability of production.

The accession of the largest economies of the region of Russia and Kazakhstan to the WTO will lead to
increased competition in the market between local and foreign producers. In itself, such competition can
have positive consequences, however, given the problems described above, the situation of some sub-sectors
of the machine-building complex can seriously deteriorate. Moreover, problems may arise even in foreign
engineering companies that have enterprises in the CIS countries for industrial Assembly, production of in-
dividual components and components. In the context of high import duties on the import of finished prod-
ucts, the launch of these enterprises was economically justified. If such duties are inevitably reduced, the rate
of deployment of industrial Assembly plants and further localization of production in the countries of the
region may decrease dramatically. On the other hand, the accession to the WTO provides for transition peri-
ods to change the customs tariffs for engineering products, which will allow to implement the measures nec-
essary to limit the negative consequences of this step.

Returning to the realities of Kazakhstan, it should be noted that the growth of welfare of the population,
coupled with its relatively low security of cars and durable goods will «warm up» the demand for the prod-
ucts of those sub-sectors of engineering that are focused on the consumer market (this process has been go-
ing on for several years). At the same time, the need to upgrade the capacities of various sectors of the na-
tional economy will stimulate demand for investment engineering products.

Analysis of the dynamics of production in mechanical engineering allows us to note the trend of con-
stant increase and gives every reason to believe that this sector is actively developing and competitive. Me-
chanical engineering is the embodiment of the best technical solutions. In this way, many companies often
need assistance at the state level. The Union of machine builders of Kazakhstan initiates measures for tech-
nological modernization and stimulation of import substitution of all domestic enterprises. A number of draft
laws aimed at supporting Kazakhstan's machine-building industry were developed in the active assistance of
the Union. And today, producing all kinds of equipment, machinery, machines, devices, as well as goods for
the population, the Union of machine builders of Kazakhstan ensures the stability of the agro-industrial com-
plex, energy and mining, transport and other key sectors of the economy.

According to forecasts, in the coming years, the economy of the Republic will develop dynamically
and, consequently, the need for machine-building products will increase. However, the volume of production
of Kazakhstan's machinery is now relatively small, and in any case it is not able to fully meet the demand of
local consumers. Therefore, mass import substitution in the conditions of economic growth of Kazakhstan is
unlikely, and moreover, in many positions it is impractical, since the creation of new engineering industries
requires huge resources. At the same time, the locomotive of the future growth of the Kazakhstan machine-
building complex is its transport segment. The number of new enterprises for the industrial Assembly of
cars, electric and diesel locomotives, as well as aircraft is growing in the country. In the near future, the in-
creasing capacity of railway engineering should solve the problem of filling and updating the fleet of rolling
stock.

Today, the structure of machine-building production in Kazakhstan is dominated by mining and metal-
lurgical, agricultural, oil and gas, military and transport industries. The share of machine-building complex
in the total structure of the manufacturing industry of the Republic of Kazakhstan in 2011. it was 11.18 %, in
the structure of industrial production — 3.4 %, in the structure of GDP-about 2 %. Engineering products also
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account for 3.4 % of total exports and 40.6 % of imports. The share of Kazakhstani products in the domestic
market of engineering products is about 13 %, the remaining 87 % of the country's needs are covered by for-
eign (mainly Russian) supplies. For the successful development of mechanical engineering of Kazakhstan in
the mustache of globalization required the production of products with higher added worth certified in ac-
cordance with the international requirements of quality.
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Ka3akcran Pecnny0smkacbiHiarsl MallInHA 2Kacay 6HepPKICiOiHiH 1aMybl
7K9He 6Cy NepCrneKTHBAIAPbI

Maxkanana Ka3zakcran PecnyOsiukacbiHAa MamivHa jkacay OHEpPKACiOiH [aMbITy JkoHe Toyencizmik
JKBbULIAPBIH/IAFB] MAILIHHA JKacay OHEPKICiOiHIH JaMybl )KoHE Ka3ipri Ke3eH/IeTi OChl CalaHbIH 9KOHOMHUKAJaFbl
MaHbI3IBUIBIFBIH apTTHIPY Macenenepi KapacTeipbuipl. JKahannany skarmaiibiana KasakcTaHHBIH MallnHa
JKacay OHEpKociOiH TaObICTBI OONIybl YIIIH OSKOHOMHKAHBIH OCHI CEKTOPBIH JaMbITyFa OaiIaHBICTHI
MoceJienepi Kapay YIIH XalblKapajblK calla TalanTapblHa cofKec cepTH(hHKATTaIFaH aHAFYPIIbIM XKOFaphI
camaibl KOCBIMIIA TYPaKTBUIBIFBI 0ap ©HIM IIbIFapy KaXKeT, ejAe KaObUIIAaHATBIH HHIYCTPUSIIBIK-
MHHOBALMSUIBIK OarnapiaManap OCBIHBIH Heri3i Ooisbin TaObutazpl. JKyprisinren rtanpay HOTHKeCiHIE
Ka3aKCTaHIbIK MallMHA )Kacay ©Hepkacihi eHiMiepiMeH, MalIMHA jKacay cajajapblHIarbl OHIM Typiepi
OH/IIPY KeJIeMi aHBIKTaJI/Ibl, OHIIPICTIH IKOHOMHUKAJIBIK KOPCETKIIITEPi CalbICTHIPBLIIBI jKoHe Ka3akcTan MeH
IOYHHE J>KY3iHJAeri MallnHa eHepKaciOi eHIMIepiH jkacaylarbl ailblpMallbUIBIKTAp MEH eliMi3feri ochl
caJlaHbIH JaMybIH/AFbI IpobiieMasapb! ety yaepicrepi kapactoipbuirad. Kopbitbiaasickinna Kasakcranaa
MalliHa )Kacay OHEPKICiOiH jKaKcapTy jKOHE AAMBITY XKOJIaphl YCHIHBUIBL.

Kinm ce30ep: 3KOHOMUKa, ©HEPKAICIN, MallldHA Kacay, OHIIPIC, CEKTOpP, KOJIK, UMIIOPT, SKCIOPT, 3aBOJ,
Kypan-ka0IbIK, CHOCK OHIMIUTITiHIH KeJIeMi.

C.M. Jlocmaxos, JI.T. KoxxakmetoBa, C.A. TamkaHoB

Pa3Butne MAaIIHHOCTPOCHUSA B Pecnyﬁ.m/me Ka3zaxcran u MEPCHEKTUBLI pPOoCTa

B crathe paccMOTpeHbl pa3BUTHE MalIMHOCTpoeHusi B Pecnybnukume KaszaxcraH W JesiTeNbHOCTh
MAalIMHOCTPOCHHS 32 OBl HE3aBHCUMOCTH, @ TaKkXKe MPOOJIEeMbI MOBBIIICHNS 3HAUMMOCTH JAaHHOW OTpaciu.
Jnst ycrienrHoro pasBHTHsI MalMHOCTpoeHHs1 KaszaxcraHa B yCIOBHSX IJI00QiH3alM HEOOXOAUM BBIMYCK
MPOAYKIMKA ¢ Oojee BBICOKOW JOOAaBICHHONW CTOMMOCTBIO, CEPTH(QHIUPOBAHHOW B COOTBETCTBHU C
MEXIYHApOIHBIMH TpeOOBaHHAMHU KadecTBa. OCHOBHBIM WCTOYHHKOM IS PACCMOTPEHHS BOIMPOCOB,
CBSI3aHHBIX C Pa3BUTHEM JAHHOTO CEKTOpa SKOHOMHUKH, SBIISIOTCS MPUHUMAEMBIC B CTPaHE WHIYCTPUAIBLHO-
HMHHOBAIIMOHHBIC IPOTpaMMbl. B pe3ynbTare mpoBeqEHHOTO aHamM3a Oblla BBISBICHA IPOIYKIUS Ka3aXCTaH-
CKOTO MAIIMHOCTPOCHUSI M O00BEMbI MPOAYKIMH MAIIHHOCTPOUTEIBHBIX BHIOB JCSITEIBbHOCTH, HPOBEACHO
CpaBHEHHE JKOHOMHYECKHMX IIOKa3aTejedl MNpOM3BOACTBA B MammHOcTpoeHnn Kasaxcrana u B Mupe.
B 3aimioueHne ObUTM MPEMIOKEHBI MyTH YIYYLIICHHS M pEILICHHS NpoOjeM B MAIIHHOCTPOCHHH B
Kazaxcrane.

Kniouesvie cnosa: OKOHOMUKA, NPOMBINIJICHHOCTb, MAIIMHOCTPOCHUE, ITPOU3BOACTBO, CEKTOpP, TPAHCIIOPT,
HUMIIOPT, OKCOOPT, 3aBOX, 060pyZLOBaHI/Ie, 00beM MPOU3BOAUTCIIBHOCTH Tpyada.
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Boaamak reorpagusi moHi myrajimaepid qasipiiayaa THONEAArOTHKAHBIH OPHbI

Kasipri yakpITTarsl eH 6acThl Macenenepaiy 0ipi 6onamak reorpadus MyFalimMaepin AaiibiHaay 60IbI Tabbl-
nanpl. ByriHTi CTYZEHT — epTeHri MeKTenm MyFalliMi, OHbIH KociOu miebepdirin, OimiM MeH TopOueHi
YINTACTHIpa OlTyiH YHpeTy — >KOFaprbl OKy OpHBI MyFanimJepiniH MiHzeTi. XKac ypmakka OiniM MeH TopOHe
Oepy OapbIckiHa, OipiHIIieH, OYTiHTi epKeHUETTI AyHueae OOJIBIN XKATKaH e3repicTep/l ecKepil OTHIpYFa,
SKIHILI/ICH, ©3 XaJIKbIHBIH YJITTHIK MOJICHU-TapUXH, JJICYMETTiK-3KOHOMHUKAJIBIK axyajblH TEpPEH TaHBITYFa
alfpbIKIIa Ha3ap ayJapyAblH KaXKeTTINrH KkepceTy kepek. bimiM Oepy xyiecine jkac YpIaKThl )KaH-KaKThI
JAMBITY MEH TOpOHWeneyse OJap/blH JKaIIbl MOJICHHETIH KaJbIITACTHIPY/AA, TYJIFaHbl LIBIFApMAIIbUIBIKKA
TopOueneyne, jkacTapAblH KaOineTiH, ICKepIiriH [OaMbITyAa, ©3iHiH TaburaT MeH KOFaM ajlIbIHIaFbl
JKayanKepIIiIiriH ce3inye, yxep OeTiHaeri TipuIiikTi cakrayaa reorpadust moHi yJIKeH poib atkapaisl. ['eo-
rpadusi MOHIHIH ICTETHKANIBIK TOpOMee alaThlH OPHBI epeKiie eKeHi TYCiHikTi. Makaigaga Ka3ak jkepiHiH
reorpauschl MEH eINiHiH TapUXbIH, CANT-IdCTYPI MEH OJCT-FYPIIbIH OaillIaHBICTHIPATHIH, YITTBIK YJIrizne
OLTiM aJaTHIH CTYJSHT XKacTapra KaKeTTi JepeKTep KeITell KeNTipireH, COHaaii-aK STHUKAJBIK Topoue Oe-
pyZe TONOHMMHKAHBIH KaKETTLNIr, ©3eKTUIri aramrad. bomamak reorpadms MyramiMaepiiH KociOn
MeJaroruKaiblK ic-opeKkeTKe TaOBICTHI OeHiMIenyiHiH YITiCl peTiHIe aBTOpP MOTHBAIMSUIBIK, OCHIMILIIK,
TaHBIM/IBIK, KOCIOM MEeJarorukaiblk SpeKeTTi OipiKTipeTiH TyTac KbI3MeT OoJbin TaObUIafbl AereH Mmikip
YCBIHBIIT OTBIP.

Kinm ce30ep: 3THOIIEHAarOrNKa, TONOHUMHKA, ICTETHKA, TaOUFaT, reorpadus, UHHOBALUS, OPKEHHUET, STHHUKA,
O171iM, YITTHIK KYH/IBUTBIK.

Eremenni enjiH, TOyenCi3/iK KOIBIHAAFBl XABIKTHIH €H KacTepili MiHAETI — OTKEH TapuXH Tey 0oJ-
MBICBIMEH YHjIeC 00Jla alaThlH, )Kac YPIAKThIH YVITTHIK CAHACHIH IIBIHJIAyFa KbI3MET €TETiH O1NliM XKyHeciH
KaJbInTacThipy. MyHpaii GiniM kyiieci con eniiH YITTHIK Tea OONMBICBIMEH caHacy apKbUIbl FaHA JKy3ere
acajpl. bimiM GepyiH YITTBIK KYHECiH KypyJaFbl HETi3r TYFBIP — COJI WITTHIH TOJI TApUXbl MEH MOJCHUETI
0oy kepek. Cebedi KoHe TapUXTHIH ChIH KO31HEH OTKEH KYH/bI TYHHETaHBIM MYpPajapbl jKac YPIAKThIH Py-
XbIHA HET13 OOJBIN KalaHbIM, OonamarbiHa OaFbIT jKacal OTBIPFaH JKarjaijia FaHa, Yprakrap apachIHAarbl
cabaKTaCThIK Y31IMEHII.

XKac ypmakka OigiM MeH TopOue Oepy OapbIchiHAa, OipiHIIiAEH, OYTIHTT ©PKEHUETTI ITyHUEAE OOJbII
KaTKaH e3repicTep/ii ecKepil OThIpyFa, EKIHIIiJIEH, 63 XaIKbIHBIH YITTBIK MOJCHU-TAPUXH, JJICYMETTiK-
HKOHOMUKAJIBIK aXyaJIblH TEPEH TaHBITYFa aiipbIKiIa Ha3ap aynapy KaxeT. OCbIHbI OacIIbUIBIKKA AJIFaH JKep-
Ile, YITTBIK OuTiM OepyJiH Heri3ri MakcaThl — alaM3aTThIH JKOHE YIITTHIK KYHIBUIBIKTApAbl OOWbIHA
JApBITKAH JKOFapbl HHTEIJIEKTYyall b, TapacaTThl TYJIFaHbI TOpOUeIey OOJIBII IIBFaIbI.

Binim Oepy XyHeciHJe >xac YPHaKThl >KaH-KAKTHl JaMBITy MEH TopOueneysie ONapiblH Kbl
MOJICHUETIH KaJBINTACThIPYla, TYJIFAHBI IIBIFAPMAIIbUIBIKKA TopOueneyne, ©3iHiH TaOuraT IIeH KOFaM
IIBIHAAFBI KayalKepIIIriH ce3iny/e, skep OeTiHaeri TIpLIUIKTI cakrayaa reorpadus MoHi YJIKEH pojb
aTkapajsi [1].

Bomamak reorpadus nmoHiHIH MyFanimMaepine reorpagusiblk O611iM 6epye MoHHIH TOpPOHETiK MaHbI3bI
30p. KacrapuelH KaOineTiH, iCKEepIriH AaMbITYAa 3CTETUKAJbIK TOPOMEHIH, SIFHU OCEMIIKTI Ce3iHy MeH
cyrore 0aynyIbIH, MaHBI3bI 30p. OJEMUTIKKE, OHEepre TOpOUeney KacTap/IblH Of OpiCiH 1aMbIThII, KabijaeTiH
apTTHIPBIN, OUTIMIH OalbITabl. OCEMJIIK, 9JIEMIIIK, NAPBIHABUILIK TaOWFaTTaH OEpiIeTiHIH ecKepcek, reo-
rpadus OHIHIH ACTETHKAJIBIK TOpOHE e aJlaThIH OPHBI €peKIIIe eKeHi TYCIHIKTI. DcTeTUKaJbIK TopOue Oepyne
XaJIBIKTBIK, TOpOUE JOCTYpIepiH KUCHIHBIMEH OaiiiaHbICThIpa Naiijananca, TopOreNIeHYIIHIH XKaH TYHUEeCiHEe
BIKITAJIBIHBIH HOTYDKEIITIMEH KYH/IBI OOJIa bl

Kepnin reorpadusibIK KaOBIFBI, TaOWFH, OHIIPICTIK JXOHE OJEYMETTIK KeIICHAEP MEH OHBIH
KOMITOHEHTTEPI — TreorpadysuIbIK OKBITYABIH HETI3rl HBICAHBI, COHJIIBIKTAaH TeorpadusuIblK CcayaTThUIBIK
KaXeT, TeorpadusuIblK CayaTThUIBIK QICyMETTIK KKETTIIKTEH TYBIHAAN OTHIp. ['eorpadusi — KopuiaraH
TaOWFW OPTaHbBIH EPEKINENri Typaibl )ka3bluTFad UtiM. ['eorpadusiHbl 0Ky — TaOUFaTThl TaHbIN-011y. Taburu
OpTaHBbl, OHJAFBI ©3repicTepl TaHbII-01Ty — AyHHeTaHy. JKacrtapaslH JYHUETaHBIMBI, OLTIM MEH TopOHere
0aliIIaHBICThI KAIBINITACKII, JaMUJIbI J]a KOFaMJIaFbl 9JICyMETTIK-MOJICHH JKaFIaiiapra OaliiIaHbICThl ©3Tepeii.
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«JlyHneTaHBIM» YFBIMBIHA OepiieTiH  (UIOCOMUSIIBIK, TICUXOJOTHSUIBIK JKOHE IeNarorHKabIK
aHbIKTaMaJlapFa CYHEHCEK, aCTapIblH JYHHCTAHBIMBIH KAaJbINTACTBIPYJA «IYHHETAaHBIM» YFBIMBI MOH-
MaFbIHACBIH XaJBIKTBIH PyXaHU MypalapbIMeH, MMaHIBLIbIK-a1aMIepIIiTiK MypaTTappIMeH 0acTay ajaaThlH
KOpIIaraH OpTa, aclaH dJIeMi MEH TaOWFaT KYOBUIBICTaphl YKOHE JKEP-Cy arayiapbl Typaslbl KO3KapacTapbl
MEH TaHBIM-TYCIHIKTEpiHIH >KWUBIHTBIFBI A€M TyciHemi3. J[yHHETaHbIM HETi3i dTHOMSJCHH MYpPaHbl TEpeH
Oy IeH OacTallbIIl, YITTHIK MEHTAIIMTETTEH KOpiHic Oepei.

DTHONEAAarornka MarepuaiiapblH reorpadusiMeH OaiylaHBICTBIpa OTBHIPHIN, OoJamIaK MaMaHaap
XaJIKBIMBI3/IBIH acliaH 9JieMi, TaburaT KyObUIbICTaphl MEH JKep-Cy arayiapbl Typaiisl Ouryl Thic. MaceseH,
acmaH oJIEMIHZEr IKYIAbI3IapFa Kapan OTBIPBIT OarbIT-Oarnmap/ibl  aHbIKTAy, aya paiiblH Ooinkay,
HIapyalIbUTBIKTEL UTepy. Kazak Xankpl exeNnieH KOKKe CeHIeH, KOKTI «ToHIpi» Jen YKKaH. « ToHipi pusa 60i-
ChIE», « ToHIp1 KapBUIKACKIHY ACHTI. AW, KYIJIIBI3/IBI KOKTIH aXbIpamac 0eJiri Aer YKKaH [2].

TaburaT KyObUIBICTapblHA Ka3zakTap epekine MoH OepreH. «TacOaka maybuiel», «bepi chIpraky,
«Kypanaiinpy cankbiaby, «Teke Oypkak», «Kyc kaHatep, «KpI3bUl ®KyMBIPTKa», «MTOANBIKTBIH KiHIIK
kecepi», «bokpipay», «ToObUTFEI OypIIIKTEHEP» A€M aTayFaH, OyriHAe YMBITBUIBII Oapa KaTKaH Ka3akiia
aTajFaH TaburaT KyObUIBICTAPHIH aya palibIMEH OaliIaHBICTHIPYABIH TOPOHUETIK MOHI YIIKEH.

XKep araymapbl Tek reorpadusIIbIK OpPTaHBIH KODIHICI eMmec, €H oyeli OJ KOFaMIbIK KYOBLIbIC.
[eorpadusinblk ataynaapasl agaM eMipre KelreH Ke3ieH OacTam ecTHii, reorpadusuiblk arayia Fachlp/iaH
FAaChIpFa KeJe JKaTKaH XaJbIK HIBIFapMallbUIBIFbl aHBIK Oaiikaiaapl. AWHaIaMbI3Fa Ke3 calicak, reorpadus-
JIBIK aTayJapJblH OapIIbIFbl COM XKepiH TaburaTeiMeH OainanbicThl 00aapl. ConapikTan Ka3zakcTaHHBIH KeH
JaNIaChIHIAFbl TOMIOHUMJIEP I TaOUFK OpTa Typallbl HIexipe jen aityra 6onaapl. JXKep arrapbl >konayuibiFa
XKOH ciirep Oenri FaHa eMec, O — XaJbIKTBIH €H KbIMOAaT ecKepTKIIITepiHiH Oipi, sSFHM TaOuraT
eckepTKimrepi. TONOHUMUKAIBIK OiiM OoJamak MaMaHJIbl TOpOHE KYHeCiHAer1 STHUKAIBIK O3TeHIeTiKTep
MEH VITTHIK JApaibIK JKaiiabpl OiTIMMEH KapylaHABIpaabl, KOl FaCBIPIBIK TOpOUEe opeKeTi HOTHXKeCiHJe
KMHAKTAJIFaH I1earorMKaJIbIK OailJIbIKThI MPAaKTHKA[a KOJIaHa aly IaFIbICIH UTepy/i KO3IeH/Ii.

Epre 3amannan Oepi agamzaT reorpadusuIbIK Kep aTTapbl, OHBIH KOWBLTY €pEeKIIeNIKTepiMEH KbI3biFa
IIYFBUIAHBIT  KedreH. Epregeri rpek, puM TapuxmbUiapel MeH reorpadTapblHBIH E€HOCKTEepiHEeH
reorpausIIbIK atayjiap Typajbl TYCiHikTemenep Ta0butFaH. ['eorpadusuibik xKep aTTapblHBIH KOHBLTY, IIBIFY
epeKUIeNiKTepiMeH, OHBIH (OpPMAachl, MarblHACHI MEH TIPaMMAaTHKaJbIK EpPEeKIIETIri Typajibl 3epTTEUTIH
FhUTBIMIBI «TonoHMMUKa» fien ataraH. « TOMOHMMHKa» TPeK CO31, MaFbIHACKI «TOIOCY» — «OPBbIH, MEKEHY,
«OHOMa» — «artaybl». Epre yakpITTan Oepi reorpadusuibik sxep aTaysiapbl agam3aTka KbI3MET eTill Kele/i,
alaMHBIH ~ JKOHOMHKAJIBIK-OJICYMETTIK, MOJCHM  KAKCTTUINH  KaHaFaTTAHIBIPBIN, Treorpadusuibik
naibIMIayIapblH HAKThUIayFa Kemektecei [3].

TomoHumaep aapecTik KbI3MET aTKapajpl, *ep OeTiHeri OapibIK HbICAHAAPIBIH MEKCHXKalbl 0ap.
leorpadusinblk  araynapasl ajgaM  eMipre KelnreH Ke3ueH Oacrtanm ecTuni. TONMOHMMHKA KONTereH
FBUIBIMIAPMEH OallIaHBICTBI, Tapux, reorpadus, nuHreucTuka. Ceb6ebi reorpa@usiblK arayna FacelpiaH
FachIpra KeJie JKaTKaH XaJlbIK TBOPYECTBOCHI aHBIK OaiKanaabl. « TOMOHMMHUKa) CO3iHIH Ka3akiia OajaMachlH
(xaypka peTiHAe) <wKep aThl»y Jece Ae Oomap eni, Oipak on Oacmacesie JKep-cy aTTapbl JeliHel.
TomoHNMUKaHBI «OKep Tii», HEMece <«oKep OeTiHAETi HYKTEIEepAiH aThl», Ien Te aiTaabl. bipak «HykTemep»
Jie ©3/IepiHiH KEHICTITi >KarblHaH amyaHTypii. Onap MHKpO- JKOHE MaKpOTONMOHUMJIEp OOk OeriHem.
CoHbBIMEH, TONOHUMHKAHBIH 3€PTTEy ayMarbl )ep OeTiHJEeri HyKTeJIepMeH FaHa MIeKTeNin KohMmaiasl. bip
ce30eH alTKaHIa, TONOHMMHUKAHBIH 3epTTeyi kep OeTiHzmeri OOBEKTUIEpAIH aTTaphl FaHa eMec, Kep
HIapbIHAH OKIIAy JyHHUenepre KarbicThl. CoN YIIHIE «TOMOHMMHUKAY YFBIMBIHBIH asiChIHA OHOMACTHKAHBIH
MbIHA TOMEHJICTI/ICH TOHIEp TOOBI Kipe/i.

TonoHnmaik aTaynapAblH 1MIHAEC TYPaKThl, aTTapbl ©3repiCKe Wi TYCHEreH TaOUFd HBbICAHIAp —
oporumzep. OpoHUMIIIK aTaylapAblH Maiiia 0oy KOJAaphl Ja SPTYpJii. XabIKTHIH OachlHAH OTKEH CaH
KWIbl TapuXu OKWFamap, TaylblH Teorpadusuiblk OpHBI MEH TaOWFU JKaFdaiibl, Tayasl MEKEH eTKEH
KaHyapJiap MEH ©CETiH eCIMJIKTep AyHHUeci, TayJqaH OacTay ayllaThlH ©3€HJEp, COJ MaHJa TIPUIJIK eTKeH
Taiira, py aTTapbl CHAKTHI JKaFaaiyiap ocep eTKEH.

Oporpadusuiblk KeHOip TEepMUHAEP CONl OHIpJETi OPOHMUMJEPIIH EpEeKUICTIriHeH, TYJIFAIBIK TYyp-
TypnatbiHaH Oenrimi  Oip Jopexxene Marmymar Oepeai. Meicansl:  Ycerypr-Kapkapaibsl — TaybIHBIH
OaTBICHIHAAFBI aJBIP, TayAbIH OWik, >kenmi karbl. [llomak-TeHi3 aynaHelHAarel TeOe, aTay TeOCHIH OHiK
OitimiHe OaitmanbicThl Koibuirad. Kusuiel-Kapkapaisl TayslHbIH OaTbic Oeiri. by «kusi» TepMuHi 6apIibiK
TYPKI TUIZIEpiHIIE «Tay]IbIH, HE TOOCHIH, EHIC XKaFbD).

Anam3aT epKeHHWeTTiH OipiHmi KagamuapblHaH OacTam, ©3iH KOpIIaraH JKepiepre aroepyre
TBIPBICKaHBI. bacTankplia HOMUHALUS, HEMece atay Oepy, YPHICI CTHXHSIIBI TYPIE KYpIi: Taylapra, e3¢H-
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Kenaepre, OaTmnakrapra, eijii MeKeHaepre aray OepyadiH sKajimbuiail Toxipudeci ae, TopTiOl Aa OOsFaH XKOK.
OcphiHIall YpJiCTiH TICHXOJOTHSUIBIK acleKTiiepl KaHmai 0onansl? ['eorpadusiblk aTaynaplblH aBTOPHI
OoyFa MiHJIETTI €KeHiH KalaH ce3iHmi? by karjaiina «MiHAETTI» Jen xai aitbuimaraH. JKajukel eciMHIH
naiaa O60ybIHBIH 0acThl ce0e0i — OHBIH KakerTimrinae. KyHnemikri eHOekTe KoHe KOpIlaraH oJIEMMEH
KapbIM-KaThIHACTA HbICAHATAP bl OCNTiIeyCi3 ajamMFa KUbIH OOJIFaHJIBIKTaH, OChI KQXKETTIIIK TYbIH/IAIbI.

[eorpadusnblk araynap HakKThl TapUXW JKargaia KalbIITACKAaH, OJIAPbIH INBIFY Teri Oenrim Oip
aiiMaKThl MEKEHJCTCH HEeMece MEKCHJICUTIH XalbIKTap[blH KOFAMIBIK OMIpIMEH, TUIEPIMEH THIFBI3
OaianbicThl. Tapuxu >kardaiiap, TUIIEPMEH XalbIKTap OJApIbIH Tapaly aWMarbl aybICKaHBIMEH
reorpadusiblKk araynap esrepmeiini. COHABIKTaH emdip enjiiH reorpadusuibK HOMEHKIIATypachl OipKemKi
Ooybl MyMKiH emec. OJ Typii JKacTarbl JKOHE TYpJi TUIAEC SJEMEHTTEpJAEH KypajFaH KemKadaTThI
KYpPBUIBIM peTiHae OipTiHAen KajlbINTacaabl.

XanpIK KallaHaa TipIIiTiK Heri3ri 0ok TaObUIATHIH Kepre YIKeH KypMeTIeH KaparaH. O31epi eMip
CYPreH eJIKeJie OCeTiH OCIMIIIKTEp JYHHeCciHe TepeH MoH Oepim, onapipl mebep nainanana oiumren. OOmbIc
XKepiHaeri eciMAiKTep AYHHeECiHe OalIaHBICTBI aTayjap HETi3iHEeH coil Tay, Tebeneple ©ceTiH eciMIiKTep
IyHHeciHe OaiaHbICThl OOJBIN Keneni. Mplicanbl: OMiK Taynapia KaparaH, KallblH, TepeK, Kaparai, apiia,
Tarbl 0acKa OCETIHIKTEH Tay aTayjapbl OChI aFalll atayjiapblHa OalIaHBICTHI XKacaFaH: Kapasanovl — Tay,
Kuozvuikaiiviy — tay, Tepexmi — tay, Kapazaiinet — tay, T.0.

Kemnreren sxep araynmapbl CHSKTBI MaJl, aH IIApPYyaIlbUIBIFBIMEH TYP-TYCKE OalJIaHBICTBI OPOHUMIIIK
ataynapja Kemn Kesleceni. AH artaynapblHa OaiIaHBICTHI OPOHMMJEP HETi3iHEH aTalFaH aHJapAbIH COJ
OHIpJIe MOJI Ke37iecyiHe OaillaHbICThl KOMBUFaH, MbIcalbl: hyeviivl, Atoavl, Apxapavi, Kosnowl, Cemizoyeul,
Fbopini 1.6. Kemrerni Man mapyanbuibiFbIMEH IIYFBUIAHYFa OaliIaHBICTBI KOHBIC, Kailyiay, KbICTay, Ky3/ey,
KYJBIK, KOpa, KOTaH, KOC, alllblK, KYpKe, Tarbl Oacka arayiap, COHJal-aK YW >kaHyapiapbl aTTapblHaH
KOUBLUIFaH )KoHE oJIapMeH OaiiiaHbICThI 9peKeTTep 1i, OKUFaHbI OUTAIPETIH TONOHUM/IEP Takiaa Oomsl [4].

Kazak xankpl can raceipyiap 00l TaOUFaT asichIHIA TIPILILUTIK €Te XKYPill, TAOUFATTBIH CaH alyaH KYIHs
celpiapeiHa KeHin Oenni. Taburm oprara Oedimueny apKbUIbl >kKep OelepiH, KIMMAT EpeKIIeNiKTepiH, Ccy
KO3JIepiH aHBIKTay, OCIMIIK >KaMBbUIFBICBHI, >KaHbUILIMJAp/ABIH CHUIIAThl JKOHE Oackaga KepCeTKIITep
TOTIOHUMJIEP/IC KEHIHEH KOPIHIC TaIlTHI.

IMatimamer  Ka3z0amapiIblH KEPrUTIKTI  TOMOHMMIEpAe OeHHENeHyiH/IE TapUXH-apXEOJOTHSIIBIK,
TeOJIOTHSUTLIK  Herizneme Oap. TaOwrar >karJailbIHBIH KOJAHCHI3BIFBIHAH TYBIHIAWTBIH Kayilm-KaTepaceH
MaJIJIbl aMaH aJbIN Kalyja JaHamadT epeKiieTiKTepid reorpadusuiblK aTaynap/a Oenrijey apKpUIbl )Ky3ere
aceipabl. JKpuigplH Kall Mesriai OoJIChIH JTaHAIA(TTHIK EpEeKIICTIKTepiHe OallaHbICTHI TOPT TYIIK
XKaraaibIHa TYphIC Oara Oepill, oCiMIIIK )KaMbIIFBICBIHBIH KOJIOTHSCHIHA 3USH KEJITiPMEreH.

TaburaT meH anam3aTThiH OallaHbIChl TeorpadusUIbIK araynapja — TONOHUMJIEpJE KEHiHeH
cakTaimraH. HaxTel reorpadusuiblk aTtaynap OKEPriikTi KepAiH (UIUKAIBIK-TeorpadusblK  KoHE
T'€09KOJIOTHSUTBIK €PEKIISTIKTEPiH CHITATTANThIH KYH/IBI aKIapaT OOJIBI TaObLIa bl

l'eorpadusimblk kep araymapbl TeorpadusHBIH OapiblKk KypcTapbelHAAa Kesleceldi. Op cabakTa
OKYILIBUIAPFa XKEp aTayJapbIHbIH IIBIFYBI, KOHBUTY TapUXbl TYpaJIbl MOJIIMETTEp OEpuIiNl OTBHIPFaHBI AYPBIC.
bonamak ycras, Kasipri CTyJeHT Kep araylapblHbIH KOWBLTY TApUXBIMEH TAHBICY YIIIH >KOFapbl OKY
OpbIHJApbIH/IA apHaiibl « TONOHUMUKa» MTOHI OKBITHIIAIbI.

«[eorpaduss» ToHI MyFajmiMmliepi Ka3ak XalKbIHbIH YpIIaK TopOueneyseri emip Toxipubeci MeH
TOpOMECiH, CaNT-ISCTYPiH, SKOHOMUKAIBIK JKOHE DKOJIOTHSIBIK €PEKIICTIKTEPiH XaIbIK MeJarorukacbiIMeH
OalilIaHBICTBIpa OTBIPBII MEHrepce, Kac YPHaKThIH Treorpadusuiblk OiliM  MEH YITTHIK TopOueHi
cabakTacTbIpa OTBIPBIIN YHPEHEpPi co3ci3.

Binim OepyniH YITTHIK MOJIENNIHE 6Ty OKBITY MEH TOpOHENICYIiH COHFbI SiC-TaCIAEPiH, MHHOBALUSUIBIK
MEearorMKalIblK TEXHOJOTHSHBl WIC€PreH, ICHXOJIOTHSIIBIK-TICIarOTHKAIBIK JHAarHOCTHKAaHbl KaObUIIai
anaThlH, OLTiM Oepyre KabilneTTi jkoHEe HAKThI TOHKIPHOEIIK ic-OpeKeT YCTIHIE O31HJIiK JaHFBLI JKOJ callyFa
WKEMJIi, NIBIFapMalIbUTBIKIICH, 13JICHYIITIKIICH JXYMBIC ICTEWTIH 3epTTeylli Oojamiak MyFaigiM Jaspiay
KaXeT.

Kasipri ke3ne Gonamiak MamMaHapbl 1aspiay, olapra KoFaMm Tana0blHa cail 0iyiM MeH Topoue Oepy —
Ooarmak MyFaniMJep/IiH HHHOBAIUSIIBIK 1C-OPEKETTiH FHUTBIMU-TIEIarOTHKAJIBIK HETi3/IepiH MEHrepyi 0acThl
MacenenepIiy Oipi.

Hnnosayus (Inovatis — naTelH TUTIHEH HCAHANLIK, JCAHAPY, ©32epic) YFBIMBI Ka3ipri yakpITTa OlLTiM
Oepy/ie KeHIHEH KOJIaHbUIBI KYP.

Bonamak MamMaHHBIH KaJbIITACYbI, KOCiOW 1mIeOepIiriH JaMbITybl, MAMAH/BIFBIH €PEKIIIE KAKChl KOpYi,
ypraKk TopOMeciHIe >KETeKIli OpHBIH Ce3iHyl, KociOMm OUIKTUNK JeHreilin KeTepyre OaFbITTBUIBIFBL,
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WHHOBAIIMSJIBIK 1C-OPEKETKE YMBITBUTYBl — JKOFapFbl OKy OpHbIHIA Oacramanel. CTyIEHTTEpAiH QIeMIiK
OpKEHHETTI Urepyi, ©3eKTi Mocelenepli Memyre JaldblHABIFbl HeTi3ri MoHAEpMEH Oipre melaroruKaibiK
Oinmimepine jie 6alinaHbICThl. OJIEMIIK TIe/IarOTHKa FhIIBIMBIH/IA Ka3aK ATHOIEIArOTMKACKIHBIH 63 OPHEI 0ap.
XaJIKBIMBI3/IBIH, MIEIarOTHKAJIBIK TOKIpHOECi FachIpiiap COHAphIHIA KaJbINTAacCKaH YIIAaH-TEHI3 YJri-eHerere,
I3rUTiKTI  1ocTypre Oaifi pyxXaHM KasblHA. YJBI APHCTOTENh «TONIM-TOPOHMEHIH Heri3i — XalbIK
TOKipuOeCiHIe» Jen KepceTkeHnuel, on — AcnaHipl, TaOurartel, XKepsi, Agamasl KOprar, aaaMibIK
KacUeTTep/i, aKblUl, CaHa, KaH CYJIYJIBIFbl MEH TOH Ta3aJIbIFbIHA KETKI3YIll TaliM-TapOue Kypaisl. TopOue
MeH OimiM OepyJie XallbIK IIeJarorvkachl JJIEMEHTTEpiH mMaijanaHyabplH MaHb3BI 30p. Omait Oosca, aTa-
0abanapblHBIH CANT-IOCTYPiH, SAET-FYPIBIH, 91e0K, MoJeHH Oail Ka3bIHACBIH JKAC YPIAKTHIH CaHACHIHA
CiHipy, TopOueney — YIIbl )KyMbIC. XalKbIMBI3JILIH 6MIp CYPY CalThl, OYKiJ OOJIMBIC TipIIiiiri TaOUFaTIeH
TikeJel OainmaHpIcThl. AJaM TaOWFaTTaH ThIC OMIp Cype aiMaiabl. AJaMHBIH MiHE3-KYJIKbIHA, TYp-
KenbeTiHe, TYPMBIC-TIpIUILUIITIHE, 9ACT-FYPHIN, CAlT-CAHACKIHA OMIp CYpIll OTBIPFaH Ta0WFU OpTa ocep eTe/ll.
Anamzar taburu optaHbl «['eorpadusy imiMi apkpUIbl TaHbII Oinemi. [eorpadus — Kopiiaran TaOUFH
OpPTaHBIH EpeKIIeNiri Typalbl Ka3bUIFaH 1UTM, COHJIBIKTaH TeorpadusulblK CcayaTThUIBIK —KaXKeT,
reorpausIbIK cayaTThUIBIK JICYMETTIK KaXETTUIIKTEH ¢ TybIHIANIbI [5].

ATa-0a0anapbIMBI3/IbIH TYPMBIC-TipIILUIIT], MIAPYaIIbUILIFEI TAOUFATIICH OaiilaHbICTa OTKEH/TIKTEH, KbLT
ME3TUIAEPIHIH aybICYblHA, KYH pailblHa, Xep KafjaiblHa, op XepAiH TaOufaThlHA epeKlle MoOH Oepin
oTelpraH. COHABIKTaH STHONEJArOTUKAIIBIK JK9HE reorpadusuiblk, OiniM MeH TopOueHiH aypbic Oepiiyi yIiH,
MOH MYFaNIMIIEPiHiH AaspibIFbl XKOFapbl OoiraH jaypeic. OcbiFaH OalIaHBICTHI JKOFapbhl OKY OpPHBIHIA
OKHUTHIH Ooylamiak reorpad MamaHJaplblH 3THOIEAArOTUKAIBIK JAAspIbIFBIH KETUIIipy KaxkeT. Herisri
KOJIJIBIH O1pi — HeTi3rl MOHAEPAl OKBITY Ke3iHIe KaJIbITacThIpraH aypeic. JKac yprnakTelH TaOUFaTKa 1ereH
MOJICHH KapbIM-KaTbIHACBIH KAJIBINTACTHIpYAa (GHU3MKaNbIK reorpadusHsly yieci 3op. Ockl Makcarra
¢usuKanbIK reorpadus qopicTepin/ie Ka3ak XalKbIHBIH HAKbUI CO3/IEPiH, MaKAI-MITEN/IePiH, )KYMOAKTaphIH,
WITTBIK OWBIHIAPBIH THIMII Nakiaananyra Oonaabl. Mbicansl, «Kep Oenmepi» Typaibl ©TKEHIE, XKEpAiH
HETi3iri opmanapblH aran eTil, Tay MEH >Ka3bIKThIH Oip-OipiHEeH albIpMAIIbUIBIFBIH HAKbUI CO3AEP MEH
MaKaaapabl Maiaanany apKbpUIbl TYCIHIIPY/IiH KaKChl HOTHXKE Oepepi coscis. AlTanbik, «Tay 6enrici — tac
Oonapy»aereH MaKalllaH TaylblH TacTaH TYPATBIHBIH, «ACBUI TaCTaH IIBFAJbD» MaKAJIbIHAH TAYJbl, TaCThI
XepIepJie maiaansl Ka30anelH O0NThIHBIH Oineni. Conmai-aK TayJaapAblH e3repicKe YIIbIpayblHa acep eTeTiH
TYpi npornectepre OaiinanbicThl «Tay MeH TacTel ¢y Oy3ap», «Tay ke3eHci3 6oimac, elke 03eHCi3 00aMac,
«Tay apkanmeH Oepinmecy JlereH MakajigapAbl MaiianaHbIl, TaKbIPBINTHI amryra 6onansl. byn makanaapaa
reorpausIIbIK 3aHIBUIBIK OaifKatapl.

KazakcranHblH KeH OalTak >KepiHiH Oeiepi amyaHTypii. AT TYSFbI JKETIEHTIH, KYC KaHAThl TalaThIH
OyJ1 JanmaHblH Tay-TachlH, XKEpiH TUTIMJEN KaTKaH e3€HJCPiHiH Oipi CONTYCTIKKe, Oipi OHTYCTIKKE aFrbIll
XKaTblp. XaJIKbIMbI3 601 IYHTiH, Kepi HyJbI Ja CyJbl )KepJli KOHBICTaHFaH, «00aJl, cayar Aer TaOuFaTKa
epeKIle KaHANIBIPIBIKIICH KaparaH. bi3aiH qana xankeMbI3 «OKepiH opMaHFa aifHaJIChIH, aCTIaHHBIH KYCTap
0azapblHa aliHaJCHIH, OyJIaK KOpCeH, KO3iH alll, 03¢H-KOJiH/Ii JlacTama, KepJi muMaiiaMa — Kueci 0ap,
KOPIHI'€H JKepre JKOJ cajMa, JKallayblH IIaJFbIHABI OOJICHIH, YPIAFbIH UMaHIB! OOJICHIH, IIIKEH CYBIH Ta3a
OOJICHIH, acHaHbIHABI TYTIH KaNTaMacblH, JKyHap ayaH Oy3bpUIMachiH!» — Jem Te TUIeK aWTarbiH, OaTa
Oeperin. Kazak >xepi — arta-0abanapbIMbBI3IBIH TyFaH Kepi, Kejep YpIaKThlH MOHTUTIK MekeHi. TyraH
XKEpJiH JKalnaybl, ©3¢H-KOJJIepi, Tay-TacTapbl MEH IIOJ-IIeJNeiTi, KeH a3upa AajachlHbIH Oopi Je —
XaJIKBIMBI3/IBIH TeOTpa(USICHL.

Faceipnap GoiibiHa KaibINTacKaH YITTHIK MOIEHHET XaJBIKTHIH JSCTYDPJl ©Mip CalThl, TN MEH AiHU
CEeHiMi, KOpIIaFaH OpTaHbl TaHy MEH asulayJbIH KYJUIl JKYWeCiH jkacaraH Ka3ak YIIiH aTa KOHBIC, TyFaH
KeplleH kueni ayHue koK. OHBI el KaHbIMEH, JKaHbIMEH Kopram, JKep-aHa jgen asuiam, Kaaip TYTKaH.
KenmasicelH Kenaipin XankblHa >KepyHbIK i31ereH Acan-Kaiirbl 0abambI3 op eHIpIiH Kadip-KacHeTiH,
TaOWFM EPEKINENiriH KalbIChI3 alThIN, Ka3ak JaJaChIHBIH KOIl KepiH apanaradHbl Oenrimi, Ecin OoiibiH
KOpreHje «AJNThI KYHJIE aT CeMIpTiIl )KibepeTiH ep» eKeH JIeN, HyJbI, CyJbl TA0OUFATThI CHIIATTANIbI, ajl
Topraii eHipiH KepreHae «Acap Cybl Oal TaThIFaH, aK MIadarbl Mail TaThIFAH Kep» eKeH jaenti, Kaparayabr
koepreage «KekekreH 0Oacka KYChl JKOK, KOKIEKTCH Oacka me0i >KOK» JIen TaOWFaThl KYTaHJay >Xepii
KOJIaiJIbl KopMel KbUDKU OepreH exeH. CoeliTkeH 0abaMbI3/IbIH 13/IeTeHI CYJTy TaOUFaT, CyJIbl, HyJbI )Kep FaHa
eMecC, el ajachl, py Talachl XKOK, a3aMarhl py Jem, Ky3 Jen OeNiHOCHWTIH BIHTBIMAKIIbLI, KOW YCTiHE
003TOpFail KYMBIPTKaJIaFaH KePYUBIK €1l

ATanapbIMbI3/laH KaJFaH JaHAJBIK CO3IEPIiH 3THKAJIBIK, (Grnocodusiblk MaHbI3bl oTe 30p. Omapasix
OCHETTEpIH/IE ajaM OalaChIHBIH MiHE31HE TICHUXOJIOTHSIIBIK, ITUKAJBIK CUTIATTaMa OepiireH. OHep-OimiMii
urepy, el KaMblH, OHBIH KEJICIIETiH Oijiay, XaJbIKThIH JaHAJbIK CO3ACPiHIH Ma3MYHBIH aIllbII, KaCTaPIbIH
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JOYHHETe KO3KApachlH KaJbIITACTHIPY, aIaMI€PILILIIK Ce3iMiH 0Ty ypIak TopOuecinae 6acThl Mocesie eKeHi
cescis.

I'eorpadusibik 6inmiM OepyTiH HOTHKECIH/IE aJlaMHBIH JKeKe OACHIHBIH 1MIKi JTYHHETaHBIMBIH OSTY, SIFHU
reorpagusUIbIK HBICAaHIAP MEH KyObUIBICTAap Typasibl OIpTYTac YFBIMBIH, KOFaM MEH TaOMFaTThIH
reorpadusIIbIK aCTeKTiJIepiH, olap by OipTYTacThIFbI MEH ©3apa ThIFbI3 OailJIaHBICHIH OKBII O1Tyre KemeH Tl
KO3Kapac KabITACTRIPY OoJbIl Tabbuianel. «[eorpadus» MoHI MyFamiMjepi Ka3ak XalKbIHBIH YpIaK
TopOueneyaeri eMip ToxipuOeci MeH TopOWECiH, CalT-A9CTYPiH, SKOHOMHKAIBIK JKOHE 3KOJIOTHSIIBIK
CPEeKILENKTepIH XaJblK IeAarorukacbiMeH OaifJIaHBICTBIpa OTBIPHII  MEHrepce, Kac YPIaKThIH
reorpadusIIbIK OLTIM MEH YIITTHIK TOpOMEHI ca0aKTacThIpa OTHIPBIN YHpEeHepi co3ci3. ¥kl negaror MarkaH
Kymabaes: «Op0Oip YITTBIH Oaackl 63 YITHIHBIH apachlH/Ia 63 YITHI YITiH KbI3MET KbUIATHIH OOJIFaHIBIKTAH,
TopOuerni OajgaHbl COJ VAT TopOWeciMeH TopOue KbUIyFa MIiHJIETT» AETEHAEH, OKBITYIIBI YJITTHIK TOIiM-
TOpOHE Oepy/IeH KAIBIKITAUTBIH, MIBIFAPMAIIBUTBIFBI MOJI €HOCKIIIT TTapacaTThl a3amat O00Tybl Kepek. byrinri
CTYJICHT — epTeHI1 MaMaH Heci, COH/ILIKTaH Ka3ipri 3aMaH yCTa3bl ©3 TIoHIHEH OLTiMIIi OONBIN FaHa KoWMai
TapUXH TaHBIMBI MOJI, CasICH-YKOHOUKAIIBIK )KOHE MeJarOrMKAJIBIK-TICUXOJIOTHSUTBIK, CayaTThl 00Ty Kepek.

Kac ypriakTsl TyFaH >KepiH, €JiH KypMeTTel, CYIore, afajiblKKa, aaMH 13TriJTliKKe, NHA0ATTHUIBIK [1€H
WMaHJIbUIBIKKE, CalT-I3CTYPAl KYpMEeTeyre yipery, Topoueney — opOip OKBITYIIBIHBIH a0pOMIIbI MaphI3bl.
Oun yuriH OKBITYIIBI Ka3ipri 3aMaHra JaiibIK ©3iHiH OiniM Oepy iciHae pyxaHu, STHOMOICHM ASCTYpJepAi
CaKTall, JJaMbITa OTBIPHIII, HIBIFAPMALIBUIBIK 13/I€HICIICH )KYMBIC iCTEII, Mipre eHil JKaTKaH KaHa TeXHOJIOTUsI
MeH TeXHUKaHbI (MHHOBAIMS) MEHI'epreH, OUTiri MeH O1TiMi JKOFaphl YJIaFraTThl TYJIFa OOTYBI KaXKET.

Bonaniak myrainim — OaiaHbIH jKEKE TYJIFACHIH KAJIBINTACTHIPYIIILI, MAHBI3bI TAIIM-TOpOVE OHETreCiHIH
OacTaynibIChl, )KapKbIH YJTICi, 0ajla KHsUJIBIH CaMFaTHII, apMaHHBIH KOKKE YMCBHIHIBIPYIIBI OAcThl TYJIFa.
ByriHri kac epKeHHIH epTeHT] dJIeyMETTIK-CasiCi KOFaM MYIIIECI PEeTiHAe KAIBINTACYbIHAA TOMIM-TOpOUeHIH
MaHpI3bl 30p ekeHpiri Oenrimi. Ennemre, KoFamuarbl KOJDKETKEH TOPOHMENIK JKAKChl JOCTYpP AaTayJIbIHBI
naiianansin, OMIK ajaMrepuIiiik Kacuerrepre Oayiy, Topoueney — MyraliMHIH OacTel MiHzAeTi. Myranim
JKAH-KAKTHI JKETUITeH OUTIMII, 9iCTEMEIIK-IIBIFAPMAIIBUILIK IIeOepIliK HMeci, XallBIKTBIH JOCTYp, OIeT-
FYPBIN TIEH CaliT-caHa epeKIICIKTePiH, dIEYMETTIK KapbhIM-KaThIHACTAP TYpPJepiH KociOu Typlie MEHrepyi
THic. Ocipece OCbl KociOM OUTIK JarAbUIapbIH IIBIHAAYBl OHBIH YCTa3AbIK TOKIPHOE >KMHAKTAYBIHBIH €H
0acThl aJFBIIIAPTHI OOJBINT TaOBUIAABI. MyFamiMHIH KociOM OUTIK NarmbUIaphl, 63 Ke3eTiH/Ae, OHBIH KEKe
KOCIOM-TIeJTarOTUKANIBIK MOJICHUETIH KepceTeTiH enmeM. OfaH MyFaliMHIH JKEKE MOJCHU JCHIeHi,
aIaMTepIILTITi, TOMM-TOpOHeci, 13eMIa3/IbIFbl, 3epTTEYIIIr Kartaapl. MyFamiM kociOu OLTiMIH y3miKCi3
KETUIIIPreH XKaFaiia FaHa OKYIIBIHBIH TaHBIMBIK, IIBIFApMaIIbUTBIK KaOJIETIH JaMBITHII, FAUIBIMFA JIETeH
KBI3BIFYBIH KaJIBIITACThIPa anafpl [6].

Bonaniak Myraiim Harbl3 KociOM MaMaH OOyl YITIH — OKY YPAiCiHIH MOHIH TepPEH TYCiHyi, TOpOneNik
OarbITTapbIH TEPEH capaiarl, TAIIaybl, diCTEMENIK JKaFbIHBIH TUIAKTHKAIBIK KABIHABIKTAPBIH JKeHE Oiyi,
KOCINTIK JalbIHABIFBIHBIH JCHICHIH KOTEPIl, OKy-OaraapiaaManblK, 9IiCTEMEINIK Kypajiaapasl TepeH 3epTTell,
KETUIIpyl, COM MakcaTKa ThIHOAW TanmblHybl Kepek. EH 0acThichl, Oonamiak MyFalmiM ©3 »XYMBIChIHA
KOMBIIATBIH TalalTapbl TEPEH TYCIHiI, ©31H ICUXOJIOTUIIBIK KaFbIHAH Jaspiiaybl MiHAET. ¥ CTaMJIbUIBIK, 63
OWBIH TEPEH JKEeTKi3e OlTyi, SMOIMSIBIK TYPAKTBUIBIFBI, QJIEYMETTIK KapbIM-KaThIHAC JKUBIHTBIFBIH MEHIEpYi
kepek. COHBIMEH Karap ajijplHa KOHFaH MakcaThblHA JKETy VIIH ©3iHiH KYII-KaipaTblH, epik-KirepiH
’KYMBULIBIPBII MIBIHAAYHI THIC.

Bomamak memarortelH MektenTeri OipiHII KbUIBI OHBIH KOCiOM KaJbINTACYybIMEH CHINAaTTajaiabl. by
Ke3eH — KociOm OuniM anynaH KociOu eHOEKKe OTy, CTYIEHT OOpEeKeCIHEeH MYFalliM J9peKeciHe KeTepiiry
KEe3€eHi.

Kocibu memarorukanblk ic-opeKeTTUIIK MeAaroruKaiblK YPAICTI JKOCmapiial JKy3ere acblpa OulyiH,
©31HIH KoHE OKYILIBUIAPHIHBIH 1C-OpEKETTEPiH Tanay kacail ayblH TaHBITa/lbl, KSCIOU iC-opeKeTKe TaObICTHI
OeliiMeNy YIIiH TOMEHJIETiIel KOPCETKIMTEp KaXKeT:

— ©3iHIH K9CiOH ic-opeKeTiHIH MaKcaThl MEH MIiHJICTiH aHBIKTAH alTybl;

— TeJJarOTUKAIIBIK, KICIOM KapbIM-KaThIHACTBUIBIK YP/AICTI )KY3€Te achlpybl;

— 3 II9HIH KociOu xeTe Oiyi;

— OKBITY MEH TOpPOUEHIH TICHXOJIOTHSUIBIK-TIEIarOTHKAaJIBIK HEeTi37epiH Oy,

— TeJJarOTUKAIIBIK, YPAICTI JKOCTapJIart, Ky3ere acsipa Oiyi.

OtaHjpl CYI0, aANJIBIK, aJaMi Ta3ajbIK, 13rUTiK, UMaHIABUIBIK, HHAOATTBUIBIK, CAIT-ISCTYPAl KYpMET-
Tey — op0Oip KacTelH mapbi3bl. ON YINIH Kasipri 3amMaHfa JIalblK ©3iHiH OuUTiM Oepy iciHe pyXaHH, 3THO-
MOJICHU JISCTYPJEP/i CaKTal, JambITa OTHIPHII, MIBFAPMAIIBUIBIK 137ICHICIICH XKYMBIC iCTell, eMipre eHimn
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XKaTKaH XaHa TEXHOJOI'Ws MEH TeXHHKaHbl MEHIepreH, Oumiri MeH OuTiMi JKOFapbl YJIaFaTThl TYJIFa OO0IIybl
MIHJET.

JlambIFan enjiep/iiH ToXiprOeci KOpceTill OThIpFaHai, YJITTHIH, MEMJICKETTIH TYJJCHYI Herisri yun
memymn ¢aktopaad typansl. Onap MpIHaJIap:

— JKaHa FBUIBIMU YKaHAJIBIKTap/Ibl UTepyi;

— OiTIMHIH JIeHTeHiH KoTepyi;

— MaMaH/Iap/IbIH KociOu OiiMiMeH alKbIHAATYBI.

Bonaniak MyraniMHIH MOpabIiK TICUXOJIOTHICHI, KOCINTIK NaspIbIFbl, STHUKAJIBIK-TIEAArOrTiK KapbIM-
KATBIHACHI Kail Ke3eH 1€ OOJICHIH OiTiM CallaChIHBIH aJIFBIIIAPTHI PeTiHAe OaraaHabl.

KociOu nmasipiplK, STHKaJIbIK-IEJArorTik KapbIM-KaThIHACTBIH MAaHBI3bl INAPTHI OOJBIN TaOBUIATHIH
QNICYMETTIK-TICHXOJIOTHSIIBIK  TAsipJIBIKTBl  MEHrepyi ImapT. KOMMYHHKATHBTIK JaFpuiapibl MEHI€pPreH
OoJarak MyFajiM FaHa 3aMaH TajnaOblHA calf OKy-TopOue KYMBICTAPBIHBIH MiHIETTEPIH OWIarbIIal Ky3ere
achlpa ayaJibl.

¥Yner odmbu on-Papabu  «ONEeyMETTIK-3THKAIBIK TpaKTaTTapblHaay Obutaih geiini: «TopbOueney
JIeTeHIMI3 — XaJIbIKTBIH OOMBbIHA OUTiMre HETi3NIENITeH JTHKAIBIK I13TUTIKTEp MEH OHEepIepiAi AaphITy».
JKoraprbl OKy OpHBIHBIH OKBITYIIBICHl — CTYACHTTIH aH JYHUECIHE 9cep €TETiH HEeri3ri TopOuemneyIi KyIIL,
COHJIBIKTaH OHBIH KaciOM meOepdiri, SFHM Tl yHpeTyai TopOueMeH YIITACThIPY iICKEPIIiri AaMbIll OTHIPYbI
Kaxer. Omaii Oosica, ara-0a0amapbIMBI3IBIH CaNT-ACTYPJIEPiH, ONET-FYPIIbIH, oAeOH, MoaeHu Oail
Ka3bIHACKIH CTYJIEHTTEP/IIH CaHAChIHA CiHIpiM, TopOueney — OKBITYIIBIHBIH MiHzIeTi. JleMek, TopOue TaMbi-
pBl TEpEHHEH albIHATBIH TAPUXM YPIIC OOJFaHABIKTaH, OOJlalllaK MaMaHAapFa JITHUKAJBIK, SCTETHKAIBIK
13riTiKTepai OPHBIKTBIPY op calakThlH 0OacThl MiHZAETiIHE ailHady Kepek. bonamak reorpad-mamaspgap,
OKYIIbIFA OTaHCYHTiMITIK TOopOMEMEH Karap, TyFaH eJiHIH OalJbIFbl MEH TaOWFAaThIH MakKTaH eTeTiH
ce3iMJIepiH KalbINTACTBIPHII, YITTHIK TapUXKa, 9/ICT-FYPHIN MEH CalT-JASCTYPre HEri3jienred OutiM ae Oepe
anaspl.

Kocibu meaarorukanblk ic-opeKeTTeri TaHBIMJBIK dpPEKeTTep: O3iHIH KociOu miedepliirine Taigam Ka-
caybIH/a, OICTEMEIK JKoHE TCUXOJIOTUSUIBIK, TearoruKalIbIK oleOueTTepMeH KapylaHyblHIa JKy3ere aca-
el bomamak MyramiMaepAiH KociOM TeNarorvKallblK iC-opeKeTKe TaOBICThI OelimMaenyiHiH yaTici,
MOTHBAIASIIBIK, OSHIMIUTIK, TAHBIMIBIK, KOCIOM TIeIarOrMKAIBIK OPEKETTi OIPIKTIPETIH TyTac KbI3MET OOJIBIIT
TaOBUIA/IBI JIETEH MIKipJIep i KONITETeH FaIbIMIAP YCHIHBII OTHIP.

XKacrapaplH oneMaiK OPKCHHETTI Wrepin, €H ©3eKTI Moceseiepli UIenIyre TalbIHABIFB 03T
FBUIBIMIIAPMEH Oipre Mmejaroruka >KeTiCTIKTepiHe e OalIaHpICThl. ONeMIIIK TIearoruka FUTBIMBIHIIA Ka3ak
ATHOTIEJArOTUKACKIHBIH 03 yiieci Oap. Kazak XanKbpIHBIH NeIarorukaiblK TaKipudeci Facelpiiap COHaphIHIA
KaJbINITACKaH YINAaH-TeHi3 YIri-eHerere, 13riikTi AocTypre 0ail pyxanu kKaszbiHa. O — xac OybIH/IbI acliaH-
TIB1, Kep.i, TaOUFATTHI, aaM/Ibl KOPFall, KiCUTIK KaCHeTTepre JIAMBIKTHI aKbUI-TIapacar NeH CaHa-ce3iMre, JKaH
CYJIYJIBIFBI MEH TOH Ta3aJIbIFbIHA KETKI3ETiH MOPMEH/II TANIIM-TOpOUE Kypasbl.

Bonaniak MmyramiMaepiH KociOu ic-opeKeTiHiH TaObICThI OOJTYBI CaHAJbI, OLTIM/IL, TapbIH/BI, OENICeH/I,
MOJICHHETTI OOJIyBI oHE KaHIall KUBIHIBIK OOJICHIH TO3ill, €HOCK €Te alybl MYFaNiMJIEP/iH eHOeK eTyiH
KaxeT ereni. EHente, onapasl gaiibiHIay1a >KOFapbl MEKTEN OKBITYIIBUIAPBIHBIH POJIi 6TE 30P.
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O.A. Kagnpbaesa

J.A. KagupbaeBa

PoJib 3THONEIATOTMKH NIPU MOATOTOBKE OyAyIIMX yuuTeseil reorpadpuu

OnHoit 3 HanboJee akTyanbHBIX IPOOJIEM B IOATOTOBKE OyayIUX yduTesel reorpaduu sSBIsETCS MMO1Iep-
JKaHHe UX JyXOBHOTO pa3BUTHs. CEeromHsIIHUHA CTYIeHT — OyIyIIUil y4uTellb IIKOJIBL, M €ro MpogeccHo-
HaJIbHBIC HAaBBIKH, 3HAHUS O TOM, KaK codeTaTb 00pa30BaHUE U BOCIIUTAHHUE, — 3TO OTBETCTBEHHOCTH HPEIIo-
JaBaTelneil yHHBEpCHTETOB. B BOCIIHTaHMH MOJIOZOTO NOKOJICHUS, MPEXAE BCETO, HEOOXOAUMO yUHTHIBATH
U3MEHEHHs B COBPEMEHHOM IMBHIM30BAHHOM MHUPE H, BO-BTOPBIX, YAEIATh 0C000€ BHIMaHUe Oosee TIy0o-
KOMY NPEACTABICHHUIO HALIMOHATBHON KyJIbTYPHO-UCTOPHUECKOH, COIMAIbHO-IKOHOMUYECKOH CUTYaLlH €ro
Hapoga. ['eorpadus urpaet BaskHyI0 pojib B CHCTEME 00pa30BaHHs MIPU BCECTOPOHHEM Pa3BUTHU U BOCIIUTA-
HHU MOJIOJIOTO TOKOJIEHUsI, 00pa30BaHUM JIUYHOCTH, (POPMHUPOBAHMU UX OOLIEH KyIbTYpHI, UyBCTBA OTBETCT-
BEHHOCTH 3a NPHUPOAY U OOIIECTBO M COXPAHCHNUS KU3HH HA 3emie. Poib reorpaduu B 3cTeTHIECKOM 00pa-
30BaHUM OYEHb 3HAUNTENIbHA. B cTaThe MpHBeneHO OONBIIOE KONMMYECTBO MH(POPMAINH, HEOOXOIUMOM It
TIOJTOTOBKY OyIyImIMX yduTesneil reorpaduu, KOTOpast CBSI3BIBACT MCTOPHIO, TPAIUINH Ka3aXCKOH 3eMIH U
reorpaduio. OTMeUeHa aKTyalbHOCTh TOINIOHMMHUH B ITHHYECKOM oOpa3zoBaHHMH. PackpriBaeTcsi oOpa3oBa-
TEeNbHBINA CMbICH Teorpaduuecknx HasBaHuid. [IpuMep ycremHoi agantauu Oyaymux ydurenei K mpodec-
CHOHAJILHOM MeJarornyeckoil 1esaTeIbHOCTH MOKA3bIBAET, YTO LIENOCTHAS AESITENIbHOCTh COUETaET B cebe Mo-
3HaBaTeJbHYIO, TPO(YECCHOHANBHYIO U TI€arorHYecKy0 MOTHUBALIUIO.

Kniouesvie cnosa: OTHONIEAAroruka, TOoOHUMMHKa, 3CTETHUKA, IIPUPOJIA, reorpa(lmﬂ, HWHHOBAIlMH, IUBUJIU3AIIHA,
OTHUYCCKas MPUHAJICI)KHOCTD, 06pa3OBaHI/Ie, HallMOHAJIBHBIC ICHHOCTH.

D.A. Kadirbaeva

The role of ethnopedagogy in training future geography teachers

The article discusses the role of ethnopedagogy in the training of future teachers of geography in demonstrat-
ing that one of the most pressing problems is maintaining the spiritual development of future teachers. To-
day's student is the future teacher of the school, his professional skills, knowledge of how to combine educa-
tion and upbringing is the responsibility of university teachers. In educating the younger generation, first of
all, it is necessary to take into account changes in the modern civilized world and, secondly, to pay special at-
tention to a deeper understanding of the national cultural, historical, social and economic situation of its
population. Geography plays an important role in the education system with the comprehensive development
and education of the young generation, formation of their common culture, education of the individual, a
sense of responsibility for nature and society and the preservation of life on earth. Raising beauty, art and ed-
ucation enriches the minds of young people, enhances their abilities and knowledge. Considering that beauty,
elegance and talent are inherent in nature, it is clear that the role of geography in aesthetic education is re-
markable. Article provides a large amount of necessary information for students, which links the history, tra-
ditions of the Kazakh land and geography. The article describes the relevance of toponymy in ethnic educa-
tion. Speaking about the appearance of names of geographical names, revealed the educational meaning of
each names. An example of successful adaptation of future teachers to professional pedagogical activity
shows that holistic activity combines motivation, propensity, cognitive, and professional pedagogical activity.

Keywords: ethnopedagogy, toponymy, aesthetics, nature, geography, innovation, civilization, ethnicity, edu-
cation, national values.
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